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ʇɽʈɽʃɯʂ ʋʄʆɺʅʀʍ ʇʆɿʅɸʏɽʅʔ ʊɸ ʉʂʆʈʆʏɽʅʔ 

 

D  ʫʥʽʚʝʨʩʫʤ (ʫʥʽʚʝʨʩʘʣʴʥʘ ʤʥʦʞʠʥʘ) 

)(DP  ʙʫʣʝʘʥ (ʤʥʦʞʠʥʘ ʚʩʽʭ ʧʽʜʤʥʦʞʠʥ) ʤʥʦʞʠʥʠ D  

)( 2DP  ʙʫʣʝʘʥ ʜʝʢʘʨʪʦʚʘ ʢʚʘʜʨʘʪʘ ʫʥʽʚʝʨʩʘʣʴʥʦʾ ʤʥʦʞʠʥʠ D , 

ʤʥʦʞʠʥʘ ʚʩʽʭ ʙʽʥʘʨʥʠʭ ʚʽʜʥʦʰʝʥʴ ʥʘ ʫʥʽʚʝʨʩʫʤʽ 

2X  ʤʥʦʞʠʥʘ ʚʩʽʭ ʩʢʽʥʯʝʥʥʠʭ ʧʽʜʤʥʦʞʠʥ ʤʥʦʞʠʥʠ X  

Å ʧʦʨʦʞʥʷ ʤʥʦʞʠʥʘ 

}{ x  ʩʠʥʛʣʽʪʦʥ (ʦʜʥʦʝʣʝʤʝʥʪʥʘ ʤʥʦʞʠʥʘ) 

X  ʜʦʧʦʚʥʝʥʥʷ ʜʦ ʤʥʦʞʠʥʠ X  

e ʧʦʨʦʞʥʻ ʙʽʥʘʨʥʝ ʚʽʜʥʦʰʝʥʥʷ 

1-U  ʙʽʥʘʨʥʝ ʚʽʜʥʦʰʝʥʥʷ, ʦʙʝʨʥʝʥʝ (ʽʥʚʝʨʩʥʝ) ʚʽʜʥʦʰʝʥʥʶ U  

XU |  ʦʙʤʝʞʝʥʥʷ ʚʽʜʥʦʰʝʥʥʷ Uʟʘ ʤʥʦʞʠʥʦʶ X  

][ XU  ʧʦʚʥʠʡ ʦʙʨʘʟ ʤʥʦʞʠʥʠ X  ʚʽʜʥʦʩʥʦ ʙʽʥʘʨʥʦʛʦ ʚʽʜʥʦʰʝʥʥʷ 

U  
VUA  ʢʦʤʧʦʟʠʮʽʷ ʚʽʜʥʦʰʝʥʴ Uʽ V 

Ui
2p  ʧʨʦʝʢʮʽʷ ʙʽʥʘʨʥʦʛʦ ʚʽʜʥʦʰʝʥʥʷ U  ʟʘ i -ʪʦʶ ʢʦʤʧʦʥʝʥʪʦʶ 

B ʚʽʜʥʦʰʝʥʥʷ ʢʦʥʬʽʥʘʣʴʥʦʩʪʽ ʤʥʦʞʠʥ 

- ʚʽʜʥʦʰʝʥʥʷ ʢʦʽʥʽʮʽʘʣʴʥʦʩʪʽ ʤʥʦʞʠʥ 

º ʙʽʥʘʨʥʝ ʚʽʜʥʦʰʝʥʥʷ ʩʫʤʽʩʥʦʩʪʽ ʚʽʜʥʦʰʝʥʴ (ʬʫʥʢʮʽʡ) 

Åf  ʚʩʶʜʠ ʥʝʚʠʟʥʘʯʝʥʘ ʬʫʥʢʮʽʷ 

domf  ʦʙʣʘʩʪʴ ʦʟʥʘʯʝʥʦʩʪʽ ʬʫʥʢʮʽʾ f  

F  ʩʽʤôʷ ʚʩʽʭ ʯʘʩʪʢʦʚʠʭ ʬʫʥʢʮʽʡ ʥʘ ʫʥʽʚʝʨʩʫʤʽ 

/X  ʩʫʧʨʝʤʫʤ (ʪʦʯʥʷ ʚʝʨʭʥʷ ʛʨʘʥʴ) ʤʥʦʞʠʥʠ X  

ÔX  ʽʥʬʽʤʫʤ (ʪʦʯʥʘ ʥʠʞʥʷ ʛʨʘʥʴ) ʤʥʦʞʠʥʠ X  

DX  ʚʝʨʭʥʽʡ ʢʦʥʫʩ ʤʥʦʞʠʥʠ X  

ÐX  ʥʠʞʥʽʡ ʢʦʥʫʩ ʤʥʦʞʠʥʠ X  
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][ f  ʫʥʘʨʥʘ ʪʦʪʘʣʴʥʘ ʦʧʝʨʘʮʽʷ ʥʘ ʙʫʣʝʘʥʽ ʫʥʽʚʝʨʩʫʤʫ D , 

ʦʪʨʠʤʘʥʘ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷʤ ʫʥʘʨʥʦʾ ʯʘʩʪʢʦʚʦʾ ʬʫʥʢʮʽʾ f  

ʥʘ ʙʫʣʝʘʥʽ 

][F  ʙʽʥʘʨʥʘ ʪʦʪʘʣʴʥʘ ʦʧʝʨʘʮʽʷ ʥʘ ʙʫʣʝʘʥʽ D, ʦʪʨʠʤʘʥʘ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷʤ ʙʽʥʘʨʥʦʾ ʯʘʩʪʢʦʚʦʾ ʬʫʥʢʮʽʾ F  ʥʘ 

ʙʫʣʝʘʥʽ 

T  ʣʦʛʽʯʥʝ ʟʥʘʯʝʥʥʷ ʽʩʪʠʥʠ 

F  ʣʦʛʽʯʥʝ ʟʥʘʯʝʥʥʷ ʭʠʙʠ 

Ø ʦʧʝʨʘʮʽʷ ʢʦʥôʶʥʢʮʽʾ 

Ù ʦʧʝʨʘʮʽʷ ʜʠʟôʶʥʢʮʽʾ 

× ʦʧʝʨʘʮʽʷ ʟʘʧʝʨʝʯʝʥʥʷ 

>×ÙØ< ,,};,,{ wFT  ʘʣʛʝʙʨʘ ʪʨʠʟʥʘʯʥʦʾ ʩʠʣʴʥʦʾ ʣʦʛʽʢʠ ʂʣʽʥʽ  

>×ÙØ< ,,};,{ FT  ʘʣʛʝʙʨʘ ʣʦʛʽʢʠ 

n
iI  ʩʝʣʝʢʪʦʨ ʟʘ i -ʪʦʶ ʢʦʤʧʦʥʝʥʪʦʶ 

Ã ʦʧʝʨʘʮʽʷ ʫʟʘʛʘʣʴʥʝʥʦʛʦ ʟóʻʜʥʘʥʥʷ ʤʥʦʞʠʥ ʬʫʥʢʮʽʡ 

Ä ʦʨʜʠʥʘʣʴʥʘ ʩʫʤʘ ʯʘʩʪʢʦʚʦ ʚʧʦʨʷʜʢʦʚʘʥʠʭ ʤʥʦʞʠʥ 

def

Ú  ʟʘ ʦʟʥʘʯʝʥʥʷʤ 

def

= ʜʦʨʽʚʥʶʻ ʟʘ ʦʟʥʘʯʝʥʥʷʤ 

 ʢʽʥʝʮʴ ʬʦʨʤʫʣʶʚʘʥʥʷ ʪʚʝʨʜʞʝʥʥʷ ʘʙʦ ʦʟʥʘʯʝʥʥʷ, ʢʽʥʝʮʴ 

ʜʦʚʝʜʝʥʥʷ 

Ǒ ʢʽʥʝʮʴ ʣʦʛʽʯʥʦʾ ʯʘʩʪʠʥʠ ʜʦʚʝʜʝʥʥʷ 

 

ʧ. ʯ. ʚ. ʤ. ʧʦʚʥʘ ʯʘʩʪʢʦʚʦ ʚʧʦʨʷʜʢʦʚʘʥʘ ʤʥʦʞʠʥʘ 

ʯ. ʚ. ʤ. ʯʘʩʪʢʦʚʦ ʚʧʦʨʷʜʢʦʚʘʥʘ ʤʥʦʞʠʥʘ 
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ɺʉʊʋʇ 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ʃʶʜʩʪʚʦ ʫ ʩʚʦʾʡ ʜʽʷʣʴʥʦʩʪʽ (ʥʘʫʢʦʚʽʡ, ʦʩʚʽʪʥʽʡ, 

ʪʝʭʥʦʣʦʛʽʯʥʽʡ, ʭʫʜʦʞʥʽʡ) ʧʦʩʪʽʡʥʦ ʩʪʚʦʨʶʻ ʡ ʚʠʢʦʨʠʩʪʦʚʫʻ ʤʦʜʝʣʽ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʚʽʪʫ. ʋʩʽ ʤʦʜʝʣʽ ʤʦʞʥʘ ʨʦʟʙʠʪʠ ʥʘ ʜʚʘ ʚʝʣʠʢʽ ʢʣʘʩʠ: ʤʦʜʝʣʽ 

ʧʨʝʜʤʝʪʥʽ (ʤʘʪʝʨʽʘʣʴʥʽ) ʽ ʤʦʜʝʣʽ ʽʥʬʦʨʤʘʮʽʡʥʽ. 

ʉʝʨʝʜ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʤʦʜʝʣʝʡ ʚʠʜʽʣʷʶʪʴ ʤʦʜʝʣʽ, ʷʢʽ ʧʨʝʜʩʪʘʚʣʷʶʪʴ 

ʦʙô̒ ʢʪʠ ʡ ʧʨʦʮʝʩʠ ʚ ʟʥʘʢʦʚʽʡ ʬʦʨʤʽ. ɿʥʘʢʦʚʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʤʦʜʝʣʽ ʙʫʜʫʶʪʴʩʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʽʟʥʠʭ ʤʦʚ (ʟʥʘʢʦʚʠʭ ʩʠʩʪʝʤ). ɿʥʘʢʦʚʘ ʽʥʬʦʨʤʘʮʽʡʥʘ ʤʦʜʝʣʴ 

ʤʦʞʝ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʫ ʬʦʨʤʽ ʪʝʢʩʪʫ (ʥʘʧʨʠʢʣʘʜ, ʧʨʦʛʨʘʤʠ ʤʦʚʦʶ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ), ʬʦʨʤʫʣʠ, ʪʘʙʣʠʮʽ (ʥʘʧʨʠʢʣʘʜ, ʧʝʨʽʦʜʠʯʥʦʾ ʪʘʙʣʠʮʽ ʝʣʝʤʝʥʪʽʚ 

ɼ.ɯ. ʄʝʥʜʝʣʻʻʚʘ).  

ʆʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʪʠʧʽʚ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʤʦʜʝʣʝʡ 

ʻ ʧʨʷʤʦʢʫʪʥʘ ʪʘʙʣʠʮʷ, ʷʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟʽ ʩʪʦʚʧʮʽʚ ʽ ʨʷʜʢʽʚ. ʊʘʢʠʡ ʪʠʧ ʤʦʜʝʣʝʡ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʦʧʠʩʫ ʨʷʜʫ ʦʙô̒ ʢʪʽʚ, ʱʦ ʚʦʣʦʜʽʶʪʴ ʦʜʥʘʢʦʚʠʤʠ ʥʘʙʦʨʘʤʠ 

ʚʣʘʩʪʠʚʦʩʪʝʡ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʪʘʙʣʠʮʴ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʙʫʜʦʚʘʥʽ ʷʢ ʩʪʘʪʠʯʥʽ, ʪʘʢ ʽ 

ʜʠʥʘʤʽʯʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʤʦʜʝʣʽ ʚ ʨʽʟʥʠʭ ʧʨʝʜʤʝʪʥʠʭ ʦʙʣʘʩʪʷʭ.  

ʊʘʙʣʠʯʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʤʦʜʝʣʽ ʥʘʡʧʨʦʩʪʽʰʝ ʙʫʜʫʚʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʪʘʙʣʠʯʥʠʭ (ʨʝʣʷʮʽʡʥʠʭ) ʙʘʟ ʜʘʥʠʭ ʙʘʟ ʜʘʥʠʭ [20; 25; 33; 35; 36; 37; 69]. 

ʈʦʙʦʪʘ ʧʨʠʩʚʷʯʝʥʘ ʘʢʪʫʘʣʴʥʽʡ ʧʨʦʙʣʝʤʽ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʪʝʦʨʝʪʠʯʥʦʾ 

ʦʩʥʦʚʠ ʪʘʙʣʠʯʥʠʭ ʙʘʟ ʜʘʥʠʭ, ʚ ʷʢʦʩʪʽ ʷʢʦʾ ʚʠʩʪʫʧʘʶʪʴ ʪʘʙʣʠʯʥʽ ʘʣʛʝʙʨʠ. 

ʊʘʙʣʠʯʥʽ ʘʣʛʝʙʨʠ, ʚʚʝʜʝʥʽ ɺ.ʅ. ʈʝʜʴʢʦʤ ʪʘ ɼ.ɹ. ɹʫʝʤ [49; 50; 51; 52; 53], 

ʧʦʙʫʜʦʚʘʥʽ ʥʘ ʦʩʥʦʚʽ ʜʦʙʨʝ ʚʽʜʦʤʠʭ ʨʝʣʷʮʽʡʥʠʭ ʘʣʛʝʙʨ ʂʦʜʜʘ [60; 61; 62; 63; 64; 

65; 66] ʪʘ ʩʫʪʪʻʚʦ ʾʭ ʫʟʘʛʘʣʴʥʶʶʪʴ (ʧʦʜʨʦʙʠʮʽ ʜʠʚ. [53, ʧʽʜʨʦʟʜʽʣ 1.1, ʩ. 12-20]). 

ɿʚôʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ. 

ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʻ ʩʢʣʘʜʦʚʦʶ ʯʘʩʪʠʥʦʶ ʥʘʫʢʦʚʠʭ ʨʦʙʽʪ, ʷʢʽ ʚʝʜʫʪʴʩʷ ʥʘ 

ʢʘʬʝʜʨʽ ʪʝʦʨʽʾ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʬʘʢʫʣʴʪʝʪʫ ʢʽʙʝʨʥʝʪʠʢʠ ʂʠʾʚʩʴʢʦʛʦ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ (ʂʅʋ) ʧʨʠ ʚʠʢʦʥʘʥʥʽ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʪʘ ʧʨʠʢʣʘʜʥʠʭ ʪʝʤ: Ăʃʦʛʽʢʦ-ʤʘʪʝʤʘʪʠʯʥʽ ʪʘ ʧʨʦʛʨʘʤʦʣʦʛʽʯʥʽ 

ʟʘʩʦʙʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡò (ˉ 0101U002163, 2001-2005 ʨʨ.), Ăʈʦʟʨʦʙʢʘ 
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ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʬʦʨʤʘʣʽʟʤʽʚ ʜʣʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʩʠʩʪʝʤ 

ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ, ʦʙʨʦʙʢʠ ʟʥʘʥʴ, ʝʪʘʣʦʥʫʚʘʥʥʷ ʤʦʚ ʩʫʯʘʩʥʠʭ ʉʋɹɼ ʪʘ CASE-

ʟʘʩʦʙʽʚò (ˉ 0106U005856, 2006-2010 ʨʨ.), Ăʌʦʨʤʘʣʴʥʽ ʩʧʝʮʠʬʽʢʘʮʽʾ ʧʨʦʛʨʘʤʥʠʭ 

ʩʠʩʪʝʤò (ˉ 08U002463, 2008-2009 ʨʨ.). 

ʄʝʪʘ ʽ ʟʘʜʘʯʽ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʦʶ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʻ ʜʦʩʣʽʜʞʝʥʥʷ 

ʪʝʦʨʝʪʠʢʦ-ʤʥʦʞʠʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʧʦʚʥʦʛʦ ʦʙʨʘʟʫ, ʦʙʤʝʞʝʥʥʷ, ʧʨʦʝʢʮʽʾ, 

ʢʦʥʬʽʥʘʣʴʥʦʩʪʽ, ʩʫʤʽʩʥʦʩʪʽ, ʽʥôʻʢʪʠʚʥʦʩʪʽ ʪʘ ʦʧʝʨʘʮʽʡ ʫʟʘʛʘʣʴʥʝʥʦʛʦ ʧʨʷʤʦʛʦ 

ʜʦʙʫʪʢʫ ʽ ʫʟʘʛʘʣʴʥʝʥʦʛʦ ʟôʻʜʥʘʥʥʷ ʤʥʦʞʠʥ ʬʫʥʢʮʽʡ. ɺʠʙʽʨ ʩʘʤʝ ʮʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ ʧʦʚôʷʟʘʥʠʡ ʟ ʾʭ ʧʨʠʨʦʜʥʽʤ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʚ ʪʝʦʨʽʾ ʨʝʣʷʮʽʡʥʠʭ ʙʘʟ 

ʜʘʥʠʭ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʪʘʙʣʠʯʥʠʭ ʘʣʛʝʙʨ. 

ɿ ʦʛʣʷʜʫ ʥʘ ʤʝʪʫ ʚ ʨʦʙʦʪʽ ʩʪʘʚʣʷʪʴʩʷ ʪʘʢʽ ʟʘʜʘʯʽ: 

1. ʜʦʩʣʽʜʠʪʠ ʢʦʥʩʪʨʫʢʮʽʾ ʧʦʚʥʦʛʦ ʦʙʨʘʟʫ ʤʥʦʞʠʥʠ ʚʽʜʥʦʩʥʦ ʙʽʥʘʨʥʦʛʦ 

ʚʽʜʥʦʰʝʥʥʷ, ʦʙʤʝʞʝʥʥʷ ʙʽʥʘʨʥʦʛʦ ʚʽʜʥʦʰʝʥʥʷ ʟʘ ʤʥʦʞʠʥʦʶ, ʫʟʘʛʘʣʴʥʝʥʦʛʦ 

ʧʨʷʤʦʛʦ ʜʦʙʫʪʢʫ, ʙʽʥʘʨʥʦʛʦ ʚʽʜʥʦʰʝʥʥʷ ʩʫʤʽʩʥʦʩʪʽ ʙʽʥʘʨʥʠʭ ʚʽʜʥʦʰʝʥʴ, 

ʙʽʥʘʨʥʦʛʦ ʚʽʜʥʦʰʝʥʥʷ ʢʦʥʬʽʥʘʣʴʥʦʩʪʽ ʤʥʦʞʠʥ (ʽʥʜʫʢʦʚʘʥʦʛʦ ʯʘʩʪʢʦʚʠʤ 

ʧʦʨʷʜʢʦʤ ʥʘ ʫʥʽʚʝʨʩʫʤʽ), ʽʥô̒ ʢʪʠʚʥʽ ʙʽʥʘʨʥʽ ʚʽʜʥʦʰʝʥʥʷ; 

2. ʧʝʨʝʥʝʩʪʠ ʚʣʘʩʪʠʚʦʩʪʽ ʪʝʦʨʝʪʠʢʦ-ʤʥʦʞʠʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʥʘ 

ʪʘʙʣʠʯʥʽ ʘʣʛʝʙʨʠ. 

ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʪʝʦʨʝʪʠʢʦ-ʤʥʦʞʠʥʥʠʡ ʘʧʘʨʘʪ ʪʘ ʪʘʙʣʠʯʥʽ 

ʘʣʛʝʙʨʠ. ɺ ʜʠʩʝʨʪʘʮʽʾ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʪʝʦʨʝʪʠʢʦ-ʤʥʦʞʠʥʥʽ ʪʘ ʣʦʛʽʢʦ-

ʤʘʪʝʤʘʪʠʯʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʧʦʣʷʛʘʻ ʚ 

ʜʦʩʣʽʜʞʝʥʽ ʟʘʛʘʣʴʥʦʟʥʘʯʥʠʭ ʪʝʦʨʝʪʠʢʦ-ʤʥʦʞʠʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ (ʧʦʚʥʠʡ ʦʙʨʘʟ 

ʤʥʦʞʠʥʠ ʚʽʜʥʦʩʥʦ ʙʽʥʘʨʥʦʛʦ ʚʽʜʥʦʰʝʥʥʷ, ʦʙʤʝʞʝʥʥʷ ʙʽʥʘʨʥʦʛʦ ʚʽʜʥʦʰʝʥʥʷ ʟʘ 

ʤʥʦʞʠʥʦʶ, ʙʽʥʘʨʥʝ ʚʽʜʥʦʰʝʥʥʷ ʢʦʥʬʽʥʘʣʴʥʦʩʪʽ ʤʥʦʞʠʥ, ʙʽʥʘʨʥʝ ʚʽʜʥʦʰʝʥʥʷ 

ʩʫʤʽʩʥʦʩʪʽ ʙʽʥʘʨʥʠʭ ʚʽʜʥʦʰʝʥʴ, ʫʟʘʛʘʣʴʥʝʥʠʡ ʧʨʷʤʠʡ ʜʦʙʫʪʦʢ) ʪʘ ʧʦʜʘʣʴʰʦʤʫ 

ʟʘʩʪʦʩʫʚʘʥʥʶ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦ ʪʘʙʣʠʯʥʠʭ ʘʣʛʝʙʨ. 

ɼʦʚʝʜʝʥʽ ʦʩʥʦʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʦʚʥʦʛʦ ʦʙʨʘʟʫ, ʫʟʘʛʘʣʴʥʝʥʦʛʦ ʟôʻʜʥʘʥʥʷ Ã 

ʤʥʦʞʠʥ ʬʫʥʢʮʽʡ, ʫʟʘʛʘʣʴʥʝʥʦʛʦ ʧʨʷʤʦʛʦ ʜʦʙʫʪʢʫ, ʚʽʜʥʦʰʝʥʴ ʢʦʥʬʽʥʘʣʴʥʦʩʪʽ 

ʤʥʦʞʠʥ, ʢʦʽʥʽʮʽʘʣʴʥʦʩʪʽ ʪʘ ʩʫʤʽʩʥʦʩʪʽ. 
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ɺʩʪʘʥʦʚʣʝʥʽ ʢʨʠʪʝʨʽʾ ʽʥôʻʢʪʠʚʥʦʩʪʽ ʪʦʪʘʣʴʥʦʾ ʦʧʝʨʘʮʽʾ ʚʠʛʣʷʜʫ ][ f  ʪʘ 

ʜʦʩʪʘʪʥʷ ʫʤʦʚʘ ʽʥôʻʢʪʠʚʥʦʩʪʽ ʪʦʪʘʣʴʥʦʾ ʦʧʝʨʘʮʽʾ ʚʠʛʣʷʜʫ ][U ; ʚʩʪʘʥʦʚʣʝʥʦ 

ʫʩʧʘʜʢʫʚʘʥʥʷ ʢʦʤʫʪʘʪʠʚʥʦʩʪʽ ʪʘ ʘʩʦʮʽʘʪʠʚʥʦʩʪʽ ʧʨʠ ʨʦʟʧʦʚʩʶʜʞʝʥʥʽ ʦʧʝʨʘʮʽʡ ʟ 

ʝʣʝʤʝʥʪʽʚ ʥʘ ʤʥʦʞʠʥʠ ʝʣʝʤʝʥʪʽʚ. 

ɼʦʩʣʽʜʞʝʥʠʡ ʫʩʪʨʽʡ ʤʥʦʞʠʥʠ ʯʘʩʪʢʦʚʠʭ ʬʫʥʢʮʽʡ, ʚʧʦʨʷʜʢʦʚʘʥʠʭ ʟʘ 

ʪʝʦʨʝʪʠʢʦ-ʤʥʦʞʠʥʥʠʤ ʚʢʣʶʯʝʥʥʷʤ ʛʨʘʬʽʢʽʚ. 

ʅʘʚʝʜʝʥʽ ʢʨʠʪʝʨʽʾ ʽʥôʻʢʪʠʚʥʦʩʪʽ ʦʙôʻʜʥʘʥʥʷ ʽʥôʻʢʪʠʚʥʠʭ ʚʽʜʥʦʰʝʥʴ, 

ʟʦʢʨʝʤʘ, ʽʥôʻʢʪʠʚʥʦʩʪʽ ʦʙôʻʜʥʘʥʥʷ ʽʥôʻʢʪʠʚʥʠʭ ʩʫʤʽʩʥʠʭ ʚʽʜʥʦʰʝʥʴ (ʩʫʤʽʩʥʠʭ 

ʬʫʥʢʮʽʡ). 

ʈʝʟʫʣʴʪʘʪʠ ʱʦʜʦ ʜʦʩʣʽʜʞʝʥʠʭ ʪʝʦʨʝʪʠʢʦ-ʤʥʦʞʠʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ 

ʧʝʨʝʥʝʩʝʥʽ ʥʘ ʪʘʙʣʠʯʥʽ ʘʣʛʝʙʨʠ, ʱʦ ʩʫʪʪʻʚʦ ʟʙʘʛʘʯʫʻ ʪʝʦʨʽʶ ʪʘʙʣʠʯʥʠʭ ʘʣʛʝʙʨ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ɼʠʩʝʨʪʘʮʽʷ ʤʘʻ 

ʪʝʦʨʝʪʠʢʦ-ʧʨʠʢʣʘʜʥʫ ʩʧʨʷʤʦʚʘʥʽʩʪʴ. ʈʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ ʤʦʞʫʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʧʨʠ ʫʪʦʯʥʝʥʥʽ ʦʧʝʨʘʮʽʡ ʥʘʜ ʨʝʣʷʮʽʷʤʠ ʚ ʪʝʦʨʽʾ ʨʝʣʷʮʽʡʥʠʭ 

ʙʘʟ ʜʘʥʠʭ, ʘ ʪʘʢʦʞ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʪʘʙʣʠʯʥʠʭ ʘʣʛʝʙʨ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʙʫʣʠ ʚʧʨʦʚʘʜʞʝʥʽ ʫ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʟʘ 

ʩʧʝʮʽʘʣʴʥʽʩʪʶ Ăɯʥʬʦʨʤʘʪʠʢʘò ʥʘ ʬʘʢʫʣʴʪʝʪʽ ʢʽʙʝʨʥʝʪʠʢʠ ʂʅʋ (ʥʦʨʤʘʪʠʚʥʠʡ 

ʢʫʨʩ Ăʇʨʠʢʣʘʜʥʘ ʣʦʛʽʢʘò, ʤʘʛʽʩʪʨʠ; ʩʧʝʮʽʘʣʴʥʠʡ ʢʫʨʩ Ăɺʩʪʫʧ ʜʦ ʨʝʣʷʮʽʡʥʠʭ ʙʘʟ 

ʜʘʥʠʭò, ʤʘʛʽʩʪʨʠ, ʟʘʦʯʥʝ ʚʽʜʜʽʣʝʥʥʷ; ʥʦʨʤʘʪʠʚʥʠʡ ʢʫʨʩ Ăʂʦʤʧʦʟʠʮʽʡʥʘ 

ʩʝʤʘʥʪʠʢʘ SQL-ʧʦʜʽʙʥʠʭ ʤʦʚò, ʙʘʢʘʣʘʚʨʠ, 3 ʢʫʨʩ; ʥʦʨʤʘʪʠʚʥʠʡ ʢʫʨʩ Ăʊʝʦʨʽʷ 

ʦʙʯʠʩʣʝʥʴò, ʙʘʢʘʣʘʚʨʠ, 4 ʢʫʨʩ). 

ʉʪʚʦʨʝʥʠʡ ʝʣʝʢʪʨʦʥʥʠʡ ʧʦʩʦʙʥʠʢ ʟ ʪʝʦʨʽʾ ʪʘʙʣʠʯʥʠʭ ʘʣʛʝʙʨ, ʱʦ ʤʽʩʪʠʪʴ 

ʦʪʨʠʤʘʥʽ ʪʝʦʨʝʪʠʯʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʩʫʯʘʩʥʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʤʠ ʟʘʩʦʙʘʤʠ 

(ʧʨʦʛʨʘʤʥʘ ʩʠʩʪʝʤʘ Lersus ʚʽʪʯʠʟʥʷʥʦʾ ʢʦʤʧʘʥʽʾ Delfi Software, ʤ. ʍʘʨʢʽʚ). 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ ʦʪʨʠʤʘʥʽ 

ʟʜʦʙʫʚʘʯʝʤ ʩʘʤʦʩʪʽʡʥʦ. ʈʦʙʦʪʠ [10; 11; 12; 13; 15; 16] ʥʘʧʠʩʘʥʽ ʫ ʩʧʽʚʘʚʪʦʨʩʪʚʽ ʟ 

ʥʘʫʢʦʚʠʤ ʢʝʨʽʚʥʠʢʦʤ, ʷʢʦʤʫ ʥʘʣʝʞʠʪʴ ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʚʠʙʽʨ 

ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ. ɿʜʦʙʫʚʘʯʝʤ ʫ ʧʫʙʣʽʢʘʮʽʷʭ [11; 

12; 15; 16] ʜʦʩʣʽʜʞʝʥʽ ʪʝʦʨʝʪʠʢʦ-ʤʥʦʞʠʥʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʧʦʚʥʦʛʦ ʦʙʨʘʟʫ, 
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ʦʙʤʝʞʝʥʥʷ, ʚʽʜʥʦʰʝʥʥʷ ʩʫʤʽʩʥʦʩʪʽ ʪʘ ʢʦʥʬʽʥʘʣʴʥʦʩʪʽ, ʫ ʨʦʙʦʪʽ [28] ʜʦʩʣʽʜʞʝʥ ̔

ʫʟʘʛʘʣʴʥʝʥʝ ʟô̒ ʜʥʘʥʥʷ ʪʘ ʫʟʘʛʘʣʴʥʝʥʠʡ ʧʨʷʤʠʡ ʜʦʙʫʪʦʢ, ʫ ʨʦʙʦʪʽ [30] 

ʨʦʟʛʣʷʥʫʪʽ ʢʨʠʪʝʨʽʾ ʽʥô̒ ʢʪʠʚʥʦʩʪʽ ʙʽʥʘʨʥʠʭ ʚʽʜʥʦʰʝʥʴ, ʥʘʨʝʰʪʽ, ʨʦʙʦʪʠ [13; 29; 

31] ʧʨʠʩʚʷʯʝʥʽ, ʧʦ-ʧʝʨʰʝ, ʟʘʩʪʦʩʫʚʘʥʥʶ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ 

ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ I-II  ʨʽʚʥʽʚ 

ʘʢʨʝʜʠʪʘʮʽʾ ʪʘ, ʧʦ-ʜʨʫʛʝ, ʝʣʝʢʪʨʦʥʥʦʤʫ ʧʽʜʨʫʯʥʠʢʫ ʟ ʢʦʤʧʦʟʠʮʽʡʥʦʛʦ ʧʽʜʭʦʜʫ 

ʜʦ ʨʝʣʷʮʽʡʥʠʭ ʙʘʟ ʜʘʥʠʭ. 

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʾ. ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʪʘ ʚʠʩʥʦʚʢʠ 

ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʦʙʛʦʚʦʨʶʚʘʣʠʩʷ ʥʘ ʥʘʫʢʦʚʠʭ ʩʝʤʽʥʘʨʘʭ ʢʘʬʝʜʨʠ 

ʪʝʦʨʽʾ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʂʅʋ, ʘ ʪʘʢʦʞ ʥʘ ʨʝʩʧʫʙʣʽʢʘʥʩʴʢʦʤʫ 

ʩʝʤʽʥʘʨʽ Ăʇʨʦʛʨʘʤʦʣʦʛʽʷ ʪʘ ʾʾ ʟʘʩʪʦʩʫʚʘʥʥʷò. 

ʈʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʦʧʨʠʣʶʜʥʝʥʽ ʫ ʜʦʧʦʚʽʜʷʭ ʽ 

ʧʦʚʽʜʦʤʣʝʥʥʷʭ ʥʘ ʤʽʞʥʘʨʦʜʥʠʭ ʪʘ ʚʩʝʫʢʨʘʾʥʩʴʢʠʭ ʥʘʫʢʦʚʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ, 

ʩʝʤʽʥʘʨʘʭ; ʟʦʢʨʝʤʘ, ʥʘ ɯɯɯ ʤʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʟ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ (ʋʢʨʇʈʆɻ 2002, ʂʠʾʚ, ʋʢʨʘʾʥʘ, 2002 ʨ.), IX ʤʽʞʥʘʨʦʜʥʽʡ 

ʢʦʥʬʝʨʝʥʮʽʾ Ăʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʠ ʢʦʤʧʴʶʪʝʨʥʳʝ ʥʘʫʢʠò (ʄʦʩʢʦʚʩʴʢʠʡ 

ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤ. ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ, ʄʦʩʢʚʘ, ʈʦʩʽʷ, 2006 ʨ.), Xɯɯɯ 

ʚʩʝʫʢʨʘʾʥʩʴʢʽʡ ʥʘʫʢʦʚʽʡ ʢʦʥʬʝʨʝʥʮʽʾ Ăʉʫʯʘʩʥʽ ʧʨʦʙʣʝʤʠ ʧʨʠʢʣʘʜʥʦʾ ʤʘʪʝʤʘʪʠʢʠ 

ʪʘ ʽʥʬʦʨʤʘʪʠʢʠò (ʃʴʚʽʚ, ʋʢʨʘʾʥʘ, 2006 ʨ.), Vɯ ʤʽʞʥʘʨʦʜʥʽʡ ʢʦʥʬʝʨʝʥʮʽ ʾ

ĂTheoretical and Applied Aspects of Program Systems Developmentò 

(TAAPSDô2009, ʂʠʾʚ, ʋʢʨʘʾʥʘ, 2009 ʨ.) [12; 13; 15; 16]. 

ʇʫʙʣʽʢʘʮʽʾ. ʈʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʾ ʦʧʫʙʣʽʢʦʚʘʥʽ ʫ 8 ʩʪʘʪʪʷʭ ʚ ʥʘʫʢʦʚʠʭ 

ʞʫʨʥʘʣʘʭ ʽ ʟʙʽʨʥʠʢʘʭ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ [10; 11; 13; 16; 28; 29; 30; 31], 2 ʪʝʟʘʭ 

ʢʦʥʬʝʨʝʥʮʽʡ [12; 15]; ʟ ʥʠʭ 6 ʩʪʘʪʝʡ ʦʧʫʙʣʽʢʦʚʘʥʽ ʫ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ, 

ʟʘʪʚʝʨʜʞʝʥʠʭ ɺɸʂ ʋʢʨʘʾʥʠ. 

ʉʪʨʫʢʪʫʨʘ ʽ ʦʙʩʷʛ ʨʦʙʦʪʠ. ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʚʩʪʫʧʫ, 

ʯʦʪʠʨʴʦʭ ʨʦʟʜʽʣʽʚ, ʚʠʩʥʦʚʢʽʚ, ʩʧʠʩʢʫ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ (72 ʥʘʡʤʝʥʫʚʘʥʴ ʥʘ 

7 ʩ.). ɿʘʛʘʣʴʥʠʡ ʦʙʩʷʛ ʜʠʩʝʨʪʘʮʽʾ ʩʪʘʥʦʚʠʪʴ 116 ʩ., ʦʩʥʦʚʥʠʡ ʟʤʽʩʪ ʚʠʢʣʘʜʝʥʦ ʥʘ 

105 ʩ. ʇʨʘʮʷ ʤʽʩʪʠʪʴ 20 ʨʠʩʫʥʢʽʚ ʪʘ 5 ʪʘʙʣʠʮʴ. 
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ʈʆɿɼɯʃ 1. ʇʆɺʅʀʁ ʆɹʈɸɿ, ʆɹʄɽɾɽʅʅʗ, ʇʈʆɽʂʎɯʗ, ɺɯɼʅʆʐɽʅʅʗ 

ʉʋʄɯʉʅʆʉʊɯ 

ʈʦʟʜʽʣ ʧʨʠʩʚʷʯʝʥʠʡ ʜʦʩʣʽʜʞʝʥʥʶ ʟʘʛʘʣʴʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʝʦʨʝʪʠʢʦ-

ʤʥʦʞʠʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ: (1) ʧʦʚʥʠʡ ʦʙʨʘʟ ʤʥʦʞʠʥʠ ʚʽʜʥʦʩʥʦ ʙʽʥʘʨʥʦʛʦ 

ʚʽʜʥʦʰʝʥʥʷ ʪʘ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʫʥʘʨʥʠʭ (ʙʽʥʘʨʥʠʭ) ʯʘʩʪʢʦʚʠʭ ʦʧʝʨʘʮʽʡ ʥʘ 

ʤʥʦʞʠʥʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʚʥʦʛʦ ʦʙʨʘʟʫ, (2) ʦʙʤʝʞʝʥʥʷ ʙʽʥʘʨʥʦʛʦ ʚʽʜʥʦʰʝʥʥʷ 

ʟʘ ʤʥʦʞʠʥʦʶ1, (3) ʧʨʦʝʢʮʽ ̫ʙʽʥʘʨʥʦʛʦ ʚʽʜʥʦʰʝʥʥʷ ʪʘ (4) ʚʽʜʥʦʰʝʥʥʷ ʩʫʤʽʩʥʦʩʪʽ 

ʙʽʥʘʨʥʠʭ ʚʽʜʥʦʰʝʥʴ. 

ɺʠʙʽʨ ʩʘʤʝ ʮʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʦʙʫʤʦʚʣʝʥʠʡ, ʧʦ-ʧʝʨʰʝ, ʾʭ 

ʟʘʛʘʣʴʥʦʟʥʘʯʥʽʩʪʶ ʪʘ, ʧʦ-ʜʨʫʛʝ, ʧʨʠʨʦʜʥʠʤ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʚ ʪʝʦʨʽʾ ʨʝʣʷʮʽʡʥʠʭ 

ʙʘʟ ʜʘʥʠʭ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʪʘʙʣʠʯʥʠʭ ʘʣʛʝʙʨ [50; 51; 52; 53, ʧʽʜʨʦʟʜ. 1.3, ʩ. 22-

24], ʧʦʙʫʜʦʚʘʥʠʭ ʥʘ ʦʩʥʦʚʽ ʚʽʜʦʤʠʭ ʨʝʣʷʮʽʡʥʠʭ ʘʣʛʝʙʨ ʂʦʜʜʘ [60; 61; 62; 63; 64; 

65; 66]. 

ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʜʽʣʫ ʦʧʫʙʣʽʢʦʚʘʥʽ ʚ [10; 11; 28; 30], ʘʧʨʦʙʦʚʘʥʽ ʥʘ 

ʢʦʥʬʝʨʝʥʮʽʷʭ [12; 15; 16]. 

ʉʠʤʚʦʣ  ʧʦʟʥʘʯʘʻ ʢʽʥʝʮʴ ʬʦʨʤʫʣʶʚʘʥʥʷ ʪʚʝʨʜʞʝʥʥʷ ʪʘ ʢʽʥʝʮʴ 

ʜʦʚʝʜʝʥʥʷ, ʩʠʤʚʦʣ Ǒ ï ʢʽʥʝʮʴ ʣʦʛʽʯʥʦʾ ʯʘʩʪʠʥʠ ʜʦʚʝʜʝʥʥʷ. ʂʨʽʤ ʪʦʛʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʟʘʛʘʣʴʥʦʚʞʠʚʘʥʽ ʩʢʦʨʦʯʝʥʥʷ. 

 

1.1. ɿʘʛʘʣʴʥʽ ʟʘʫʚʘʞʝʥʥʷ 

ɿʘʬʽʢʩʫʻʤʦ ʫʥʽʚʝʨʩʫʤ D, ʝʣʝʤʝʥʪʠ ʷʢʦʛʦ ʧʦʟʥʘʯʠʤʦ x, y, z,... ʇʽʜʤʥʦʞʠʥʠ 

ʫʥʽʚʝʨʩʫʤʫ ʧʦʟʥʘʯʠʤʦ X, Y, é, ʙʽʥʘʨʥʽ ʚʽʜʥʦʰʝʥʥʷ ʥʘ D (ʪʦʙʪʦ ʤʥʦʞʠʥʠ ʧʘʨ, 

ʢʦʤʧʦʥʝʥʪʠ ʷʢʠʭ ʥʘʣʝʞʘʪʴ ʫʥʽʚʝʨʩʫʤʫ) ï U, V,... 

ɹ̔ ʥʘʨʥʝ ʚʽʜʥʦʰʝʥʥʷ U ʥʘʟʚʝʤʦ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ, ʷʢʱʦ ʜʣʷ ʚʩʽʭ ʝʣʝʤʝʥʪʽʚ 

x, y, z ʚʠʢʦʥʫʻʪʴʩʷ ʽʤʧʣʽʢʘʮʽʷ zyUzxUyx =Ý>Í<>Í< ,&, . 

ʌʫʥʢʮʽʦʥʘʣʴʥʽ ʙʽʥʘʨʥʽ ʚʽʜʥʦʰʝʥʥʷ (ʟʘ ʽʥʰʦʶ ʪʝʨʤʽʥʦʣʦʛʽʻʶ ʯʘʩʪʢʦʚʽ 

ʬʫʥʢʮʽʾ) ʧʦʟʥʘʯʠʤʦ f, g,... ʆʙʣʘʩʪʴ ʦʟʥʘʯʝʥʦʩʪʽ (ʨʦʩ. ï Ăʦʙʣʘʩʪʴ 

                                                 
1 ʊʘʢʦʞ ʚʞʠʚʘʻʪʴʩʷ ʽ ʪʝʨʤʽʥ Ăʟʚʫʞʝʥʥʷò (ʙʽʥʘʨʥʦʛʦ ʚʽʜʥʦʰʝʥʥʷ ʟʘ ʤʥʦʞʠʥʦʶ). 
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ʦʧʨʝʜʝʣʝʥʥʦʩʪʠò [42, ʛʣ. 1, Ä 1, ʩ. 20]1) ʬʫʥʢʮʽʾ f ʧʦʟʥʘʯʠʤʦ domf , ʚʦʥʘ 

ʩʧʽʚʧʘʜʘʻ ʟ ʧʨʦʝʢʮʽʻʶ ʬʫʥʢʮʽʾ (ʷʢ ʙʽʥʘʨʥʦʛʦ ʚʽʜʥʦʰʝʥʥʷ) ʟʘ ʧʝʨʰʦʶ 

ʢʦʤʧʦʥʝʥʪʦʶ ï fdomf 2
1p= . ʊʫʪ ʽ ʜʘʣʽ Ui

2p  ï ʧʨʦʝʢʮʽʷ ʙʽʥʘʨʥʦʛʦ ʚʽʜʥʦʰʝʥʥʷ 

ʟʘ i -ʶ ʢʦʤʧʦʥʝʥʪʦʶ, 2,1=i . 

ɺ ʣʽʪʝʨʘʪʫʨʽ ʧʦʥʷʪʪʷ ʽʥô̒ ʢʪʠʚʥʦʩʪʽ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʦ ʬʫʥʢʮʽʡ, ʧʨʠʨʦʜʥʦ 

ʨʦʟʧʦʚʩʶʜʠʤʦ ʡʦʛʦ ʥʘ ʚʽʜʥʦʰʝʥʥʷ: ʙʽʥʘʨʥʝ ʚʽʜʥʦʰʝʥʥʷ U ʥʘʟʚʝʤʦ 

ʽʥô̒ ʢʪʠʚʥʠʤ, ʷʢʱʦ ʜʣʷ ʚʩʽʭ ʝʣʝʤʝʥʪʽʚ x, y, z ʚʠʢʦʥʫʻʪʴʩʷ ʽʤʧʣʽʢʘʮʽʷ 

.,&, zxUyzUyx =Ý>Í<>Í< 2 ʇʨʠʢʣʘʜ ʥʝʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʽʥôʻʢʪʠʚʥʦʛʦ 

ʚʽʜʥʦʰʝʥʥʷ ʥʘʚʝʜʝʥʠʡ ʥʘ ʨʠʩ. 1. ɼʦʢʣʘʜʥʦ ʽʥôʻʢʪʠʚʥʽ ʚʽʜʥʦʰʝʥʥʷ ʙʫʜʫʪʴ 

ʨʦʟʛʣʷʜʘʪʠʩʷ ʚ ʨʦʟʜʽʣʽ 3. 

 
1y  

2y  

3y  

1z  

2z  

3z  

2x  

1x  

 

ʈʠʩ. 1.1. ʇʨʠʢʣʘʜ ʚʽʜʥʦʰʝʥʥʷ, ʷʢʝ ʻ ʽʥôʻʢʪʠʚʥʠʤ, ʘʣʝ ʥʝ ʻ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ 

ʅʘʩʪʫʧʥʝ ʦʯʝʚʠʜʥʝ ʪʚʝʨʜʞʝʥʥʷ ʚʠʩʚʽʪʣʶʻ ʧʨʠʨʦʜʥʠʡ ʪʽʩʥʠʡ ʟʚôʷʟʦʢ ʤʽʞ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʪʘ ʽʥôʻʢʪʠʚʥʦʩʪʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʙʝʨʥʝʥʠʭ 

ʚʽʜʥʦʰʝʥʴ. ɺʽʜʥʦʰʝʥʥʷ, ʦʙʝʨʥʝʥʝ ʜʦ ʚʽʜʥʦʰʝʥʥʷ U, ʚʚʦʜʠʪʴʩʷ ʩʪʘʥʜʘʨʪʥʦ ï 

},|,{1 UxyyxU
def

>Í<><=- . 

ʊʚʝʨʜʞʝʥʥʷ 1.1 (ʟʚô̫ ʟʦʢ ʤʽʞ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʶ ʪʘ ʽʥô̒ ʢʪʠʚʥʽʩʪʶ). 

ɺʠʢʦʥʫʻʪʴʩʷ ʝʢʚʽʚʘʣʝʥʪʥʽʩʪʴ: ʚʽʜʥʦʰʝʥʥʷ U ʻ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ Ú  ʦʙʝʨʥʝʥʝ 

ʚʽʜʥʦʰʝʥʥʷ 1-U  ʻ ̔ʥôʻʢʪʠʚʥʠʤ.  

                                                 
1 ɿʘʫʚʘʞʠʤʦ, ʱʦ ʚ ʜʨʫʛʦʤʫ ʚʠʜʘʥʥʽ ʜʦʙʨʝ ʚʽʜʦʤʦʾ ʤʦʥʦʛʨʘʬʽʾ ɸ. ɯ. ʄʘʣʴʮʝʚʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʝʨʤʽʥ Ăʦʙʣʘʩʪʴ 

ʦʧʨʝʜʝʣʝʥʠʷò [43, ʛʣ. 1, Ä 1, ʩ. 19]. 
2 ʆʯʝʚʠʜʥʦ, ʱʦ ʜʣʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʙʽʥʘʨʥʠʭ ʚʽʜʥʦʰʝʥʴ ʫʟʘʛʘʣʴʥʝʥʝ ʧʦʥʷʪʪʷ ʽʥôʻʢʪʠʚʥʦʩʪʽ ʩʧʽʚʧʘʜʘʻ ʟʽ 

ʩʪʘʥʜʘʨʪʥʠʤ. 
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ɼʦʚʝʜʝʥʥʷ. ʅʝʦʙʭʽʜʥʽʩʪʴ ʜʦʚʝʜʝʤʦ ʚʽʜ ʩʫʧʨʦʪʠʚʥʦʛʦ. ʅʝʭʘʡ ʚʽʜʥʦʰʝʥʥʷ 

U ʬʫʥʢʮʽʦʥʘʣʴʥʝ, ʘʣʝ ʦʙʝʨʥʝʥʝ ʚʽʜʥʦʰʝʥʥʷ 1-U  ʥʝ ʻ ʽʥôʻʢʪʠʚʥʠʤ. ʊʦʜʽ ʽʩʥʫʶʪʴ 

ʝʣʝʤʝʥʪʠ x, y, z, ʪʘʢʽ, ʱʦ 1,,, ->Í<>< Uyzyx , ʧʨʠʯʦʤʫ zx¸ . ɿʚʽʜʩʠ 

ʚʠʧʣʠʚʘʻ, ʱʦ Uzyxy >Í<>< ,,, . ʆʩʢʽʣʴʢʠ zx¸ , ʪʦ ʚʣʘʩʪʠʚʽʩʪʴ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʧʦʨʫʰʫʻʪʴʩʷ ʜʣʷ ʚʽʜʥʦʰʝʥʥʷ U ï ʧʨʦʪʠʨʽʯʯʷ. Ǒ 

ɼʦʩʪʘʪʥʽʩʪʴ ʜʦʚʦʜʠʪʴʩʷ ʧʦʚʥʽʩʪʶ ʘʥʘʣʦʛʽʯʥʦ. Ǒ  

ʆʪʞʝ, ʟ ʪʦʯʥʽʩʪʶ ʜʦ ʧʦʨʷʜʢʫ ʢʦʤʧʦʥʝʥʪ ʚʣʘʩʪʠʚʦʩʪʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʪʘ 

ʽʥô̒ ʢʪʠʚʥʦʩʪʽ ʝʢʚʽʚʘʣʝʥʪʥʽ. ʇʨʦʩʪʦ ʟʘ ʩʪʨʫʢʪʫʨʥʦʶ ʜʦʤʦʚʣʝʥʽʩʪʶ ʧʝʨʰʽ 

ʢʦʤʧʦʥʝʥʪʠ ʧʘʨ ʽʥʪʝʨʧʨʝʪʫʶʪʴʩʷ ʷʢ ʘʨʛʫʤʝʥʪʠ, ʘ ʜʨʫʛʽ ï ʷʢ ʟʥʘʯʝʥʥʷ. 

ʎʝʡ ʟʚô̫ ʟʦʢ ʩʪʘʻ ʦʩʦʙʣʠʚʦ ʟʨʦʟʫʤʽʣʠʤ, ʷʢʱʦ ʙʽʥʘʨʥʽ ʚʽʜʥʦʰʝʥʥʷ 

ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ ʷʢ ʪʘʙʣʠʮʽ ʟʽ ʩʪʘʥʜʘʨʪʥʠʤʠ ʽʤʝʥʘʤʠ 2 ,1  (ʪʦʙʪʦ ʚʽʜʤʦʚʠʪʠʩʷ ʚʽʜ 

ʧʦʨʷʜʢʫ ʢʦʤʧʦʥʝʥʪ) },|},2,,1{{)( UyxyxUt
def

>Í<><><=  ʪʘ ʩʢʦʨʠʩʪʘʪʠʩʷ 

ʧʦʥʷʪʪʷʤ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ ʚ ʨʦʟʫʤʽʥʥʽ ʪʘʙʣʠʯʥʠʭ (ʨʝʣʷʮʽʡʥʠʭ) ʙʘʟ 

ʜʘʥʠʭ. ʇʨʠ ʮʴʦʤʫ ʪʘʙʣʠʮʽ ʨʦʟʫʤʽʶʪʴʩʷ ʚ ʨʦʟʫʤʽʥʥʽ [53, ʧʽʜʨʦʟʜʽʣ 2.1, ʩ. 31], ʷʢ 

ʤʥʦʞʠʥʠ ʬʫʥʢʮʽʡ ʟ ʦʜʥʘʢʦʚʦʶ ʦʙʣʘʩʪʶ ʦʟʥʘʯʝʥʦʩʪʽ, ʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽ 

ʟʘʣʝʞʥʦʩʪʽ ʨʦʟʫʤʽʶʪʴʩʷ ʩʪʘʥʜʘʨʪʥʠʤ ʯʠʥʦʤ (ʜʠʚ., ʥʘʧʨʠʢʣʘʜ, [53, ʧʽʜʨʦʟʜʽʣ 

2.10, ʩ. 71] ʪʘ ʥʘʚʝʜʝʥʫ ʚ ʮʽʡ ʨʦʙʦʪʽ ʙʽʙʣʽʦʛʨʘʬʽʶ). ɿʚô̫ ʟʦʢ ʨʦʟʢʨʠʚʘʶʪʴ ʜʚʽ 

ʥʘʩʪʫʧʥʽ ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ, ʷʢʽ ʧʝʨʝʚʽʨʷʶʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ: (1) ʙʽʥʘʨʥʝ 

ʚʽʜʥʦʰʝʥʥʷ U  ʻ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ Ú  ʥʘ ʪʘʙʣʠʮʽ )(Ut  ʚʠʢʦʥʫʻʪʴʩʷ 

ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʟʘʣʝʞʥʽʩʪʴ }2{}1{ ­ , (2) ʙʽʥʘʨʥʝ ʚʽʜʥʦʰʝʥʥʷ U  ʽʥôʻʢʪʠʚʥʦ Ú  

ʥʘ ʪʘʙʣʠʮʽ )(Ut  ʚʠʢʦʥʫʻʪʴʩʷ ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʟʘʣʝʞʥʽʩʪʴ }1{}2{ ­ . 

ɿ ʜʨʫʛʦʛʦ ʙʦʢʫ, ʮʽʣʢʦʤ ʦʯʝʚʠʜʥʦ, ʱʦ ʽʩʥʫʶʪʴ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʚʽʜʥʦʰʝʥʥʷ, 

ʷʢʽ ʥʝ ʻ ʽʥô̒ ʢʪʠʚʥʠʤʠ, ʪʘ ʥʘʚʧʘʢʠ ï ʽʥô̒ ʢʪʠʚʥʽ ʚʽʜʥʦʰʝʥʥʷ, ʷʢʽ ʥʝ ʻ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ. ɿʨʦʟʫʤʽʣʦ ʪʘʢʦʞ, ʱʦ ʽʩʥʫʶʪʴ ʚʽʜʥʦʰʝʥʥʷ, ʷʢʽ ʥʝ ʻ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʪʘ ʥʝ ʻ ʽʥô̒ ʢʪʠʚʥʠʤʠ (ʜʠʚ., ʨʠʩ 2). 
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1y  

2y  
1x  

2x  
 

ʈʠʩ. 1.2. ʇʨʠʢʣʘʜ ʚʽʜʥʦʰʝʥʥʷ, ʷʢʝ ʥʝ ʻ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʪʘ ʥʝ ʻ ʽʥôʻʢʪʠʚʥʠʤ 

ʅʘʨʝʰʪʽ, ʦʯʝʚʠʜʥʦ, ʱʦ ʪʚʝʨʜʞʝʥʥʷ 1 ʤʘʻ ʩʚʦʾʤ ʥʘʩʣʽʜʢʦʤ ʝʢʚʽʚʘʣʝʥʪʥʝ 

ʬʦʨʤʫʣʶʚʘʥʥʷ: ʚʽʜʥʦʰʝʥʥʷ U ï ʽʥôʻʢʪʠʚʥʦ Ú  ʦʙʝʨʥʝʥʝ ʚʽʜʥʦʰʝʥʥʷ 1-U  

ʬʫʥʢʮʽʦʥʘʣʴʥʦ; ʜʣʷ ʜʦʚʝʜʝʥʥʷ ʪʨʝʙʘ ʪʽʣʴʢʠ ʚʨʘʭʫʚʘʪʠ ʪʨʠʚʽʘʣʴʥʫ ʨʽʚʥʽʩʪʴ 

11)( --=UU . ʅʘʩʪʫʧʥʠʡ ʨʠʩ. 3 ʽʣʶʩʪʨʫʻ ʚʟʘʻʤʥʝ ʧʦʣʦʞʝʥʥʷ ʢʣʘʩʽʚ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʪʘ ʽʥôʻʢʪʠʚʥʠʭ ʙʽʥʘʨʥʠʭ ʚʽʜʥʦʰʝʥʴ. ʆʯʝʚʠʜʥʦ, ʱʦ ʽʥôʻʢʪʠʚʥʽ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʚʽʜʥʦʰʝʥʥʷ ʻ ʙʽʻʢʮʽʷʤʠ. 

 

ɺʩʽ ʙʽʥʘʨʥʽ ʚʽʜʥʦʰʝʥʥʷ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽ 

 
ʥ̔ô̒ ʢʪʠʚʥʽ 

 

ʈʠʩ. 1.3. ʌʫʥʢʮʽʦʥʘʣʴʥʽ ʪʘ ʽʥôʻʢʪʠʚʥʽ ʙʽʥʘʨʥʽ ʚʽʜʥʦʰʝʥʥʷ 

1.2. ʇʦʚʥʠʡ ʦʙʨʘʟ 

ʗʢ ʟʚʠʯʘʡʥʦ, ʧʦʚʥʠʤ ʦʙʨʘʟʦʤ ʤʥʦʞʠʥʠ ʍ ʚʽʜʥʦʩʥʦ ʚʽʜʥʦʰʝʥʥʷ U (ʟʘ 

ʽʥʰʦʶ ʪʝʨʤʽʥʦʣʦʛʽʻʶ ʦʙʨʘʟʦʤ ʤʥʦʞʠʥʠ ʚʽʜʥʦʩʥʦ ʚʽʜʥʦʰʝʥʥʷ) ʥʘʟʚʝʤʦ 

ʤʥʦʞʠʥʫ )},&(|{][ UyxXxxyXU
def

>Í<Í$= ; ʢʦʤʧʦʟʠʮʽʻʶ ʚʽʜʥʦʰʝʥʴ1 U ʽ V ï 

ʚʽʜʥʦʰʝʥʥʷ )},&,(|,{ UyzVzxzyxVU
def

>Í<>Í<$><=A . ʇʦʨʦʞʥʻ 

                                                 
1 ɿʚʝʨʪʘʻʤʦ ʫʚʘʛʫ ʥʘ ʧʦʨʷʜʦʢ Ăʟʘʩʪʦʩʫʚʘʥʥʷò ʚʽʜʥʦʰʝʥʴ ʚ ʥʘʚʝʜʝʥʦʤʫ ʦʟʥʘʯʝʥʥʽ ʢʦʤʧʦʟʠʮʽʾ: ʚʽʜʥʦʰʝʥʥʷ V  

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʝʨʰʠʤ, ʘ ʚʽʜʥʦʰʝʥʥʷ U  ï ʜʨʫʛʠʤ. 
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ʚʽʜʥʦʰʝʥʥʷ (ʪʦʙʪʦ ʧʦʨʦʞʥʶ ʤʥʦʞʠʥʫ ʧʘʨ) ʧʦʟʥʘʯʠʤʦ e. ɺʽʜʥʦʰʝʥʥʷ U ʥʘʟʚʝʤʦ 

ʪʦʪʘʣʴʥʠʤ (ʟʘ ʽʥʰʦʶ ʪʝʨʤʽʥʦʣʦʛʽʻʶ ʚʩʶʜʠ ʚʠʟʥʘʯʝʥʠʤ), ʷʢʱʦ DU =2
1p . ʇʽʜ 

ʜʦʧʦʚʥʝʥʥʷʤ X  ʤʥʦʞʠʥʠ X  ʨʦʟʫʤʽʻʤʦ ʜʦʧʦʚʥʝʥʥʷ ʜʦ ʫʥʽʚʝʨʩʫʤʫ, ʪʦʙʪʦ 

XDX
def

\= . 

ʊʚʝʨʜʞʝʥʥʷ 1.2 (ʚʣʘʩʪʠʚʦʩʪʽ ʧʦʚʥʦʛʦ ʦʙʨʘʟʫ). ɺʠʢʦʥʫʶʪʴʩʷ ʪʚʝʨʜʞʝʥʥʷ: 

1) ][][& 22112121 XUXUXXUU ÌÝÌÌ  (ʤʦʥʦʪʦʥʥʽʩʪʴ ʟʘ ʩʫʢʫʧʥʽʩʪʶ 

ʘʨʛʫʤʝʥʪʽʚ); 

2) ][])[(],[][ XUXUXUXU i

i

i

i

i

i

i

i

8888 ==  (ʜʠʩʪʨʠʙʫʪʠʚʥʽʩʪʴ ʚʽʜʥʦʩʥʦ 

ʦʙôʻʜʥʘʥʴ); 

3) ][][ i

i

i

i

XUXU 11 Ì  (ʚʝʨʭʥʷ ʦʮʽʥʢʘ ʧʦʚʥʦʛʦ ʦʙʨʘʟʫ ʧʝʨʝʪʠʥʫ); 

4) ])[(]][[ 2121 XUUXUU A=  (ʧʦʚʥʠʡ ʦʙʨʘʟ ʚʽʜʥʦʩʥʦ ʢʦʤʧʦʟʠʮʽʾ 

ʚʽʜʥʦʰʝʥʴ ʘʙʦ ʧʦʚʥʠʡ ʦʙʨʘʟ ʧʦʚʥʦʛʦ ʦʙʨʘʟʫ); 

5) ][][ 2
1UXUXU p1= ; 

6) Å=ÚÅ= UXXU 2
1][ p1  (ʢʨʠʪʝʨʽʡ ʧʦʨʦʞʥʦʩʪʽ ʧʦʚʥʦʛʦ ʦʙʨʘʟʫ); 

ʟʦʢʨʝʤʘ, Å=Å= ][][ UXe  (ʟʙʝʨʝʞʝʥʥʷ ʧʦʚʥʠʤ ʦʙʨʘʟʦʤ ʧʦʨʦʞʥʴʦʛʦ 

ʚʽʜʥʦʰʝʥʥʷ ʪʘ ʧʦʨʦʞʥʴʦʾ ʤʥʦʞʠʥʠ) ʽ, ʚ ʧʨʠʧʫʱʝʥʥʽ ʪʦʪʘʣʴʥʦʩʪʽ ʚʽʜʥʦʰʝʥʥʷ U, 

ï ;][ Å=ÚÅ= XXU  

7) UXUYXUYUXU 2
2][]\[][\][ pÌÌÌ  (ʥʠʞʥʷ ʪʘ ʚʝʨʭʥʷ ʦʮʽʥʢʘ 

ʧʦʚʥʦʛʦ ʦʙʨʘʟʫ ʨʽʟʥʠʮʽ, ʚʝʨʭʥʷ ʦʮʽʥʢʘ ʧʦʚʥʦʛʦ ʦʙʨʘʟʫ); 

8) UXUXUU 2
2

2
2 ][][\ pp ÌÌ  (ʥʠʞʥʷ ʪʘ ʚʝʨʭʥʷ ʦʮʽʥʢʘ ʧʦʚʥʦʛʦ ʦʙʨʘʟʫ 

ʜʦʧʦʚʥʝʥʥʷ).  

ɼʦʚʝʜʝʥʥʷ. ʇʧ. 1, 2 ʜʦʚʦʜʷʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ. ʇ. 1 ʦʟʥʘʯʘʻ, ʱʦ ʧʦʚʥʠʡ 

ʦʙʨʘʟ ʻ ʤʦʥʦʪʦʥʥʠʤ ʚʽʜʥʦʩʥʦ ʪʝʦʨʝʪʠʢʦ-ʤʥʦʞʠʥʥʦʛʦ ʚʢʣʶʯʝʥʥʷ ʟʘ ʦʙʦʤʘ 

ʩʚʦʾʤʠ ʘʨʛʫʤʝʥʪʘʤʠ (ʘʙʦ ʟʘ ʩʫʢʫʧʥʽʩʪʶ ʘʨʛʫʤʝʥʪʽʚ1). ʇ. 2 ʦʟʥʘʯʘʻ, ʱʦ ʧʦʚʥʠʡ 

                                                 
1 ɼʦʙʨʝ ʚʽʜʦʤʦ, ʱʦ ʧʦʥʷʪʪʷ ʤʦʥʦʪʦʥʥʦʩʪʽ ʟʘ ʢʦʞʥʠʤ ʘʨʛʫʤʝʥʪʦʤ ʟʙʽʛʘʻʪʴʩʷ ʟ ʧʦʥʷʪʪʷʤ ʤʦʥʦʪʦʥʥʦʩʪʽ ʟʘ 

ʩʫʢʫʧʥʽʩʪʶ ʘʨʛʫʤʝʥʪʽʚ (ʜʠʚ., ʥʘʧʨʠʢʣʘʜ, [26, ʨʦʟʜ. 3, Ä 1, ʩ. 104]). 
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ʦʙʨʘʟ ʻ ʜʠʩʪʨʠʙʫʪʠʚʥʠʤ ʚʽʜʥʦʩʥʦ ʪʝʦʨʝʪʠʢʦ-ʤʥʦʞʠʥʥʠʭ ʦʙô̒ ʜʥʘʥʴ ʟʘ ʢʦʞʥʠʤ 

ʘʨʛʫʤʝʥʪʦʤ.Ǒ 

ʇ. 3 ʚʠʧʣʠʚʘʻ ʟ ʤʦʥʦʪʦʥʥʦʩʪʽ ʧʦʚʥʦʛʦ ʦʙʨʘʟʫ (ʧ. 1). ɼʽʡʩʥʦ, ʥʝʭʘʡ 

i

i

def

XX 1= , ʪʦʜʽ iXXÌ  ʜʣʷ ʚʩʽʭ iX ; ʪʦʙʪʦ, ʟ ʦʛʣʷʜʫ ʥʘ ʨʘʥʽʰʝ ʚʩʪʘʥʦʚʣʝʥʫ 

ʤʦʥʦʪʦʥʥʽʩʪʴ ʧʦʚʥʦʛʦ ʦʙʨʘʟʫ, ][][ iXUXU Ì  ʜʣʷ ʚʩʽʭ iX . ʊʘʢʠʤ ʯʠʥʦʤ, 

].[][][ i

i

i

i

XUXUXU 11 Ì= Ǒ 

ʇ. 4 ʜʦʚʦʜʠʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ. ʇʝʨʝʚʽʨʠʤʦ, ʥʘʧʨʠʢʣʘʜ, ʚʢʣʶʯʝʥʥʷ 

])[(]][[ 2121 XUUXUU AÌ . ʅʝʭʘʡ ]][[ 21 XUUyÍ , ʪʦʜʽ ʽʩʥʫʻ ʝʣʝʤʝʥʪ ][2 XUzÍ , 

ʪʘʢʠʡ, ʱʦ 1, Uyz >Í< . ɺ ʩʚʦʶ ʯʝʨʛʫ ʟ ʥʘʣʝʞʥʦʩʪʽ ][2 XUzÍ  ʚʠʧʣʠʚʘʻ 

ʽʩʥʫʚʘʥʥʷ ʝʣʝʤʝʥʪʫ XxÍ , ʪʘʢʦʛʦ, ʱʦ 2, Uzx >Í< . ɿʘʣʠʰʠʣʦʩʴ ʚʨʘʭʫʚʘʪʠ 

ʥʘʣʝʞʥʽʩʪʴ 21, UUyx A>Í< .Ǒ 

ʇ. 5 ʜʦʚʦʜʠʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ. ɼʽʡʩʥʦ, ʚʢʣʶʯʝʥʥʷ ][][ 2
1 XUUXU Ìp1  

ʚʠʧʣʠʚʘʻ ʟ ʤʦʥʦʪʦʥʥʦʩʪʽ ʧʦʚʥʦʛʦ ʦʙʨʘʟʫ (ʧ. 1). ʆʙʝʨʥʝʥʝ ʚʢʣʶʯʝʥʥʷ 

ʧʝʨʝʚʽʨʷʻʪʴʩʷ ʧʨʷʤʦ: ʥʝʭʘʡ ][ XUyÍ , ʦʩʢʽʣʴʢʠ Uyx >Í< ,  ʜʣʷ ʜʝʷʢʦʛʦ XxÍ , 

ʪʦ ʜʣʷ ʮʴʦʛʦ ʝʣʝʤʝʥʪʘ x  ʚʠʢʦʥʫʻʪʴʩʷ ʥʘʣʝʞʥʽʩʪʴ UXx 2
1p1Í . Ǒ 

ɼʦʚʝʜʝʤʦ ʧ. 6. ʂʨʠʪʝʨʽʡ ʧʦʨʦʞʥʦʩʪʽ ʧʦʚʥʦʛʦ ʦʙʨʘʟʫ ʧʝʨʝʚʽʨʷʻʪʴʩʷ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ, ʘ ʨʽʚʥʦʩʪʽ Å=Å= ][][ UXe  ʚʠʧʣʠʚʘʶʪʴ ʟ ʥʴʦʛʦ, ʦʩʢʽʣʴʢʠ 

Å=Å= 11 XX ep2
1  ʪʘ Å=Å1U21p . ʅʘʨʝʰʪʽ, ʦʩʪʘʥʥʷ ʝʢʚʽʚʘʣʝʥʪʥʽʩʪʴ 

ʧʫʥʢʪʫ ʪʘʢʦʞ ʚʠʧʣʠʚʘʻ ʟ ʢʨʠʪʝʨʽʶ ʧʦʨʦʞʥʦʩʪʽ ʧʦʚʥʦʛʦ ʦʙʨʘʟʫ ʪʘ ʨʽʚʥʦʩʪʽ 

XDXUX == 11 2
1p  (ʥʘʛʘʜʘʡʤʦ, ʱʦ ʚʽʜʥʦʰʝʥʥʷ U ʪʦʪʘʣʴʥʝ ʟʘ 

ʧʨʠʧʫʱʝʥʥʷʤ).Ǒ 

ɼʦʚʝʜʝʤʦ ʧ. 7. ɺʝʨʭʥʷ ʦʮʽʥʢʘ ʧʦʚʥʦʛʦ ʦʙʨʘʟʫ ʨʽʟʥʠʮʽ ][]\[ XUYXU Ì  

ʪʨʠʚʽʘʣʴʥʦ ʚʠʧʣʠʚʘʻ ʟ ʤʦʥʦʪʦʥʥʦʩʪʽ ʧʦʚʥʦʛʦ ʦʙʨʘʟʫ (ʧ. 1), ʜʦʚʝʜʝʤʦ ʥʠʞʥʶ. 

ʅʝʭʘʡ ][\][ YUXUyÍ , ʪʦʜʽ ][ XUyÍ  ʪʘ ][YUyÎ . ʆʪʞʝ, ʽʩʥʫʻ ʝʣʝʤʝʥʪ XxÍ , 

ʪʘʢʠʡ, ʱʦ Uyx >Í< , . ʅʘʣʝʞʥʽʩʪʴ YXx \Í  ʜʦʚʦʜʠʪʴʩʷ ʚʽʜ ʩʫʧʨʦʪʠʚʥʦʛʦ: 

ʜʽʡʩʥʦ, ʷʢʱʦ YxÍ , ʪʦ ][YUyÍ  ï ʧʨʦʪʠʨʽʯʯʷ. ʊʘʢʠʤ ʯʠʥʦʤ, ].\[ YXUyÍ  
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ɺʝʨʭʥʷ ʦʮʽʥʢʘ ʧʦʚʥʦʛʦ ʦʙʨʘʟʫ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ. ʇʨʦʩʪʽ ʧʨʠʢʣʘʜʠ 

ʧʦʢʘʟʫʶʪʴ, ʱʦ ʚ ʦʮʽʥʢʘʭ ʜʦʚʝʜʝʥʦʛʦ ʧʫʥʢʪʫ ʧʝʨʝʡʪʠ ʜʦ ʨʽʚʥʦʩʪʝʡ, ʚʟʘʛʘʣʽ 

ʢʘʞʫʯʠ, ʥʝ ʤʦʞʥʘ.Ǒ 

ɼʦʚʝʜʝʤʦ ʧ. 8. ɿ ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʫʥʢʪʫ ʚʠʧʣʠʚʘʻ, ʱʦ 

][\][]\[][ XUDUXDUXU É= ; ʟʘʣʠʰʘʻʪʴʩʷ ʚʨʘʭʫʚʘʪʠ ʦʯʝʚʠʜʥʫ ʨʽʚʥʽʩʪʴ 

][2
2 DUU =p , ʷʢʘ ʚʠʨʘʞʘʻ ʟʚôʷʟʦʢ ʤʽʞ ʧʨʦʝʢʮʽʻʶ ʙʽʥʘʨʥʦʛʦ ʚʽʜʥʦʰʝʥʥʷ ʟʘ 

ʜʨʫʛʦʶ ʢʦʤʧʦʥʝʥʪʦʶ ʪʘ ʧʦʚʥʠʤ ʦʙʨʘʟʦʤ. ʅʘʨʝʰʪʽ 

UDUXDUXU 2
2][]\[][ p=Ì= Ǒ 

ʇʧ. 3 ʽ 7 (ʥʠʞʥʷ ʦʮʽʥʢʘ) ʩʪʘʚʣʷʪʴ ʧʠʪʘʥʥʷ ʧʨʦ ʧʨʠʨʦʜʥʽ ʜʦʩʪʘʪʥʽ ʫʤʦʚʠ 

ʜʣʷ ʜʠʩʪʨʠʙʫʪʠʚʥʦʩʪʽ ʧʦʚʥʦʛʦ ʦʙʨʘʟʫ ʚʽʜʥʦʩʥʦ ʧʝʨʝʪʠʥʽʚ ʪʘ ʨʽʟʥʠʮʽ. ɺʽʜʧʦʚʽʜʴ 

ʜʘʻ ʥʘʩʪʫʧʥʝ ʪʚʝʨʜʞʝʥʥʷ.ʅʠʞʯʝ, ʷʢ ʟʚʠʯʘʡʥʦ, ʦʙʤʝʞʝʥʥʷʤ ʚʽʜʥʦʰʝʥʥʷ U ʟʘ 

ʤʥʦʞʠʥʦʶ ʍ ʥʘʟʠʚʘʻʪʴʩʷ ʚʽʜʥʦʰʝʥʥʷ ).()(| 2
2UXUDXUXU

def

p³=³= 11 1 

ʊʚʝʨʜʞʝʥʥʷ 1.3 (ʜʦʩʪʘʪʥʽ ʫʤʦʚʠ ʜʠʩʪʨʠʙʫʪʠʚʥʦʩʪʽ ʧʦʚʥʦʛʦ ʦʙʨʘʟʫ 

ʚʽʜʥʦʩʥʦ ʧʝʨʝʪʠʥʫ ʪʘ ʨʽʟʥʠʮʽ). ʇʦʚʥʠʡ ʦʙʨʘʟ ʤʘʻ ʚʣʘʩʪʠʚʦʩʪʽ: 

1) ʦʙʤʝʞʝʥʥʷ i

Ii

XU 8
Í

|  ʽʥôʻʢʪʠʚʥʦ ];[][ i

Ii

i

Ii

XUXU 11
ÍÍ

=Ý  

2) ];[][ 11
i

i

i

i

XfXf -- =11  

3) ʦʙʤʝʞʝʥʥʷ )(| YXU 8  ʽʥôʻʢʪʠʚʥʦ ];[\][]\[ YUXUYXU =Ý  

4) ].[\][]\[ 111 YfXfYXf --- =   

ɼʦʚʝʜʝʥʥʷ. ʇʦʯʥʝʤʦ ʟ ʧ. 1. ɿʛʽʜʥʦ ʟ ʪʚʝʨʜʞʝʥʥʷʤ 2 (ʧ. 3) ʜʦʩʪʘʪʥʴʦ 

ʚʩʪʘʥʦʚʠʪʠ ʥʝʨʽʚʥʽʩʪʴ ][][ i

Ii

i

Ii

XUXU 11
ÍÍ

Ì . ʅʝʭʘʡ ],[ i

Ii

XUy 1
Í

Í  ʪʦʜʽ ʜʣʷ 

ʜʦʚʽʣʴʥʦʛʦ IiÍ  ʽʩʥʫʻ ʝʣʝʤʝʥʪ ii Xx Í  (ʷʢʠʡ, ʚʟʘʛʘʣʽ ʢʘʞʫʯʠ, ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʽʥʜʝʢʩʫ i), ʪʘʢʠʡ, ʱʦ Uyxi >Í< , . ʆʯʝʚʠʜʥʦ, ʱʦ j

Ij

i XUyx 8
Í

>Í< |,  ʜʣʷ ʚʩʽʭ 

IiÍ , ʧʨʠʯʦʤʫ ʦʙʤʝʞʝʥʥʷ ʚ ʧʨʘʚʽʡ ʯʘʩʪʠʥʽ ʦʩʪʘʥʥʴʦʾ ʥʘʣʝʞʥʦʩʪʽ ʽʥôʻʢʪʠʚʥʦ. 

                                                 
1 ʈʽʚʥʽʩʪʴ ʜʨʫʛʦʛʦ ʪʘ ʪʨʝʪʴʦʛʦ ʚʠʨʘʟʽʚ (ʟʣʽʚʘ-ʥʘʧʨʘʚʦ) ʧʝʨʝʚʽʨʷʻʪɹʩ ̫ʙʝʟʧʦʩʝʨʝʜʥʴʦ. ʅʘʧʨʠʢʣʘʜ, ʚʢʣʶʯʝʥʥʷ 

UXU 2
2p³1  ʚʠʧʣʠʚʘʻ ʟ ʤʦʥʦʪʦʥʥʦʩʪʽ ɼʝʢʘʨʪʦʚʽ ʜʦʙʫʪʢʘ ʪʘ ʧʝʨʝʪʠʥʫ ( ʘ ʪʘʢʦʞ ʽʟ ʟʘʣʝʞʥʦʩʪʽ ʤʦʥʦʪʦʥʥʠʭ 

ʦʧʝʨʘʮʽʡ ʚʽʜʥʦʩʥʦ ʩʫʧʝʨʧʦʟʠʮʽʾ). 
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ɿʚʽʜʩʠ ʚʠʧʣʠʚʘʻ, ʱʦ ʚʩʽ ʝʣʝʤʝʥʪʠ ʚʠʛʣʷʜʫ ix , IiÍ , ʩʧʽʚʧʘʜʘʶʪʴ ʤʽʞ ʩʦʙʦʶ. 

ʊʦʤʫ ʧʦʟʥʘʯʠʤʦ i

def

xx =0 , IiÍ . ɿʘʣʠʰʘʻʪʴʩʷ ʚʨʘʭʫʚʘʪʠ ʥʘʣʝʞʥʦʩʪʽ 

,,0 Uyx >Í< ʜʝ .0 i

Ii

Xx 1
Í

Í Ǒ 

ʇ. 2 ʚʠʧʣʠʚʘʻ ʟ ʧ. 1. ɼʽʡʩʥʦ, f ï ʬʫʥʢʮʽʦʥʘʣʴʥʝ ʚʽʜʥʦʰʝʥʥʷ, ʪʦʙʪʦ ʟʘ 

ʪʚʝʨʜʞʝʥʥʷʤ 1 ʚʽʜʥʦʰʝʥʥʷ 1-f  ʽʥôʻʢʪʠʚʥʦ. ʆʙʤʝʞʝʥʥʷ ʚʠʛʣʷʜʫ 

11 | -- Ì fXf i

i

8  ʪʠʤ ʧʘʯʝ ʙʫʜʝ ʽʥôʻʢʪʠʚʥʠʤ, ʦʩʢʽʣʴʢʠ ʚʣʘʩʪʠʚʽʩʪʴ ʽʥôʻʢʪʠʚʥʦʩʪʽ 

(ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ) ʟʙʝʨʽʛʘʻʪʴʩʷ ʧʨʠ ʧʝʨʝʭʦʜʽ ʚʽʜ ʚʽʜʥʦʰʝʥʥʷ ʜʦ ʡʦʛʦ 

ʧʽʜʤʥʦʞʠʥ.Ǒ 

ɼʦʚʝʜʝʤʦ ʧ. 3. ɿʛʽʜʥʦ ʟ ʧ. 7 ʪʚʝʨʜʞʝʥʥʷ 2 ʜʦʩʪʘʪʥʴʦ ʚʩʪʘʥʦʚʠʪʠ ʥʝʨʽʚʥʽʩʪʴ 

].[\][]\[ YUXUYXU Ì  ʈʦʟʛʣʷʥʝʤʦ ʝʣʝʤʝʥʪ ],\[ YXUyÍ  ʪʦʜʽ ʽʩʥʫʻ ʝʣʝʤʝʥʪ 

YXx \Í , ʪʘʢʠʡ, ʱʦ Uyx >Í< , . ʆʯʝʚʠʜʥʦ, ʱʦ ].[ XUyÍ  ɿʘʧʝʨʝʯʝʥʥʷ ][YUyÎ  

ʜʦʚʝʜeʤʦ ʚʽʜ ʩʫʧʨʦʪʠʚʥʦʛʦ. ʅʝʭʘʡ ][YUyÍ , ʪʦʜʽ ʽʩʥʫʻ ʝʣʝʤʝʥʪ zÍY, ʪʘʢʠʡ, ʱʦ 

., Uyz >Í<  ʆʯʝʚʠʜʥʦ, ʱʦ );(|,,, YXUyzyx 8>Í<><  ʧʨʠʯʦʤʫ ʦʙʤʝʞʝʥʥʷ ʚ 

ʧʨʘʚʽʡ ʯʘʩʪʠʥʽ ʦʩʪʘʥʥʴʦʾ ʥʘʣʝʞʥʦʩʪʽ ʽʥôʻʢʪʠʚʥʦ. ʊʦʜʽ x=z, ʪʦʙʪʦ ʭÍY ï 

ʧʨʦʪʠʨʽʯʯʷ. Ǒ 

ʇ. 4 ʚʠʧʣʠʚʘʻ ʟ ʧ. 3; ʜʦʚʝʜʝʥʥʷ ʧʨʦʚʦʜʠʪʴʩʷ ʧʦʚʥʽʩʪʶ ʘʥʘʣʦʛʽʯʥʦ ʧ. 2.Ǒ 

ʗʢ ʜʝʤʦʥʩʪʨʫʶʪʴ ʧʨʦʩʪʽ ʧʨʠʢʣʘʜʠ, ʫʤʦʚʠ ʪʚʝʨʜʞʝʥʥʷ 3 ʻ ʜʦʩʪʘʪʥʽʤʠ, ʘʣʝ 

ʥʝ ʥʝʦʙʭʽʜʥʠʤʠ. ɼʽʡʩʥʦ, ʨʦʟʛʣʷʥʝʤʦ ʪʘʢʽ ʤʥʦʞʠʥʠ 21, XX  ʪʘ ʚʽʜʥʦʰʝʥʥʷ U: 

},{},,{ 2211 zxXzxX
defdef

== , ʜʝ ʝʣʝʤʝʥʪʠ zxx  , , 21  ʧʦʧʘʨʥʦ ʨʽʟʥʽ, 

}.,,,,,{ 21 ><><><= yxyzyxU
def

 

ʆʯʝʚʠʜʥʦ, ʱʦ ],[][}{}][{][ 2121 XUXUyzUXXU 11 ===  ʘʣʝ ʦʙʤʝʞʝʥʥʷ 

21| XXU 8  ʥʝ ʻ ʽʥôʻʢʪʠʚʥʠʤ (ʜʠʚ. ʨʠʩ. 4). 
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ʈʠʩ. 1.4. ʇʨʠʢʣʘʜ ʥʝʽʥôʻʢʪʠʚʥʦʛʦ ʚʽʜʥʦʰʝʥʥʷ U ʪʘ ʤʥʦʞʠʥ iX , ʪʘʢʠʭ, ʱʦ 

ʚʠʢʦʥʫʻʪʴʩʷ ʨʽʚʥʽʩʪʴ ][][ i

i

i

i

XUXU 11 =  

ɺ ʥʘʩʪʫʧʥʦʤʫ ʪʚʝʨʜʞʝʥʥʽ ʥʘʚʝʜʝʥʠʡ ʬʦʨʤʘʣʴʥʠʡ ʢʨʠʪʝʨʽʡ 

ʜʠʩʪʨʠʙʫʪʠʚʥʦʩʪʽ ʧʦʚʥʦʛʦ ʦʙʨʘʟʫ ʚʽʜʥʦʩʥʦ ʧʝʨʝʪʠʥʽʚ. ʌʦʨʤʘʣʴʥʽʩʪʴ 

ʧʨʦʷʚʣʷʻʪʴʩʷ ʚ ʪʦʤʫ, ʱʦ ʥʘʩʧʨʘʚʜʽ ʩʧʨʦʱʝʥʥʷ ʚʽʜʩʫʪʥʻ, ʘʣʝ ʮʝʡ ʢʨʠʪʝʨʽʡ 

ʚʠʩʚʽʪʣʶʻ ʨʦʣʴ ʽʥô̒ ʢʪʠʚʥʦʩʪʽ ʜʣʷ ʚʽʜʧʦʚʽʜʥʦʾ ʜʠʩʪʨʠʙʫʪʠʚʥʦʩʪʽ. ɿʚʘʞʘʶʯʠ ʥʘ 

ʚʽʜʦʤʝ ʚʢʣʶʯʝʥʥʷ ][][ i

i

i

i

XUXU 11 Ì  (ʧ. 3 ʪʚʝʨʜʞʝʥʥʷ 2 ʧʨʦ ʚʣʘʩʪʠʚʦʩʪʽ 

ʧʦʚʥʦʛʦ ʦʙʨʘʟʫ), ʚ ʥʘʩʪʫʧʥʦʤʫ ʢʨʠʪʝʨʽʾ ʡʜʝʪʴʩʷ ʪʽʣʴʢʠ ʧʨʦ ʦʙʝʨʥʝʥʝ 

ʚʢʣʶʯʝʥʥʷ. 

ʊʚʝʨʜʞʝʥʥʷ 1.4 (ʢʨʠʪʝʨʽʡ ʜʠʩʪʨʠʙʫʪʠʚʥʦʩʪʽ ʧʦʚʥʦʛʦ ʦʙʨʘʟʫ ʚʽʜʥʦʩʥʦ 

ʧʝʨʝʪʠʥʫ). ɺʠʢʦʥʫʻʪʴʩʷ ʝʢʚʽʚʘʣʝʥʪʥʽʩʪʴ 

][]\[][][ 000 XUXXUXUXU
Ii

i

Ii

i ÌÚÌ
ÍÍ

11 , ʜʝ 1
Ii

i

def

XX
Í

=0 ; ʟʦʢʨʝʤʘ, ʜʣʷ 

ʚʠʧʘʜʢʫ ʧʝʨʝʪʠʥʫ ʜʚʦʭ ʤʥʦʞʠʥ  

][]\[]\[][][][ 2112212121 XXUXXUXXUXXUXUXU 1111 ÌÚÌ .  

ɼʦʚʝʜʝʥʥʷ. ɿʘ ʩʪʘʥʜʘʨʪʥʠʤʠ ʪʝʦʨʝʪʠʢʦ-ʤʥʦʞʠʥʥʠʤʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤʠ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʜʠʩʪʨʠʙʫʪʠʚʥʽʩʪʴ ʧʦʚʥʦʛʦ ʦʙʨʘʟʫ ʚʽʜʥʦʩʥʦ ʦʙô̒ ʜʥʘʥʴ, ʤʘʻʤʦ 

ʣʘʥʮʶʞʦʢ ʨʽʚʥʦʩʪʝʡ 

])[]\[(]\[][ 0000 XUXXUXXXUXU
Ii

i

Ii

i

Ii

i 88 111
ÍÍÍ

== = 
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= )][()]\[( 00 k

KkIi

i ZXUXXU 1881
ÍÍ

 ʜʣʷ ʜʝʷʢʦʾ ʤʥʦʞʠʥʠ ʽʥʜʝʢʩʽʚ IKÌ  ʪʘ 

ʤʥʦʞʠʥ kZ 1. ʆʪʞʝ, )][()]\[(][ 00 k

KkIi

i

Ii

i ZXUXXUXU 18811
ÍÍÍ

= ; ʟʚʽʜʩʠ ʽ 

ʚʠʧʣʠʚʘʻ ʰʫʢʘʥʘ ʝʢʚʽʚʘʣʝʥʪʥʽʩʪʴ.  

ɸʥʘʣʦʛʽʯʥʠʡ ʧʽʜʭʽʜ ʤʦʞʥʘ ʟʘʩʪʦʩʫʚʘʪʠ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʢʨʠʪʝʨʽ ̫

ʜʠʩʪʨʠʙʫʪʠʚʥʦʩʪʽ ʧʦʚʥʦʛʦ ʦʙʨʘʟʫ ʚʽʜʥʦʩʥʦ ʨʽʟʥʠʮʽ. 

ʊʚʝʨʜʞʝʥʥʷ 1.5 (ʢʨʠʪʝʨʽʡ ʜʠʩʪʨʠʙʫʪʠʚʥʦʩʪʽ ʧʦʚʥʦʛʦ ʦʙʨʘʟʫ ʚʽʜʥʦʩʥʦ 

ʨʽʟʥʠʮʽ). ɺʠʢʦʥʫʻʪʴʩʷ ʝʢʚʽʚʘʣʝʥʪʥʽʩʪʴ  

Å=ÚÌ ][]\[][\][]\[ YUYXUYUXUYXU 1 .  

ɼʦʚʝʜʝʥʥʷ. ʅʝʦʙʭʽʜʥʽʩʪʴ ʻ ʪʨʠʚʽʘʣʴʥʦ ,ʁ ʘ ʜʦʩʪʘʪʥʽʩʪʴ ʚʠʧʣʠʚʘʻ ʟ 

ʤʦʥʦʪʦʥʥʦʩʪʽ ʧʦʚʥʦʛʦ ʦʙʨʘʟʫ (ʘ ʩʘʤʝ ʚʢʣʶʯʝʥʥʷ ʟ ][]\[ XUYXU Ì )2.  

ʊʚʝʨʜʞʝʥʥʷ 4 ʪʘ 5 ʤʠ ʥʘʟʠʚʘʻʤʦ ʢʨʠʪʝʨʽʷʤʠ ʜʠʩʪʨʠʙʫʪʠʚʥʦʩʪʽ, ʭʦʯʘ ʚ ʥʠʭ 

ʤʦʚʘ ʡʜʝ ʧʨʦ ʚʽʜʧʦʚʽʜʥʽ ʚʢʣʶʯʝʥʥʷ; ʩʧʨʘʚʘ ʚ ʪʦʤʫ, ʱʦ ʦʙʝʨʥʝʥʽ ʚʢʣʶʯʝʥʥʷ 

ʙʫʣʠ ʚʩʪʘʥʦʚʣʝʥʽ ʨʘʥʽʰʝ (ʜʣʷ ʧʝʨʝʪʠʥʫ ʮʝ ʧ. 3 ʪʚʝʨʜʞʝʥʥʷ 2, ʘ ʜʣʷ ʨʽʟʥʠʮʽ ï ʧ. 7 

ʪʦʛʦ ʞ ʪʚʝʨʜʞʝʥʥʷ 2). 

ɼʣʷ ʪʦʛʦ, ʱʦʙ ʚʠʩʚʽʪʣʠʪʠ ʟʚô̫ ʟʦʢ ʤʽʞ ʚʩʪʘʥʦʚʣʝʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ 

ʜʠʩʪʨʠʙʫʪʠʚʥʦʩʪʽ (ʪʚʝʨʜʞʝʥʥʷ 4, 5) ʪʘ ʜʦʩʪʘʪʥʽʤʠ ʫʤʦʚʘʤʠ ʜʠʩʪʨʠʙʫʪʠʚʥʦʩʪʽ, 

ʱʦ ʬʦʨʤʫʣʶʚʘʣʠʩʷ ʚ ʪʝʨʤʽʥʘʭ ʽʥô̒ ʢʪʠʚʥʦʩʪʽ, ʧʦʪʨʽʙʥʦ ʚʨʘʭʫʚʘʪʠ ʥʘʩʪʫʧʥʠʡ 

ʧʨʦʩʪʠʡ ʢʨʠʪʝʨʽʡ ʽʥô̒ ʢʪʠʚʥʦʩʪʽ ʙʽʥʘʨʥʠʭ ʚʽʜʥʦʰʝʥʴ. 

ʊʚʝʨʜʞʝʥʥʷ 1.6 (ʢʨʠʪʝʨʽʡ ʽʥô̒ ʢʪʠʚʥʦʩʪʽ ʚʽʜʥʦʰʝʥʥʷ). ɺʠʢʦʥʫʻʪʴʩʷ 

ʝʢʚʽʚʘʣʝʥʪʥʽʩʪʴ  

ʚʽʜʥʦʰʝʥʥʷ U  ʻ ̔ʥô̒ ʢʪʠʚʥʠʤ Ú  )][][( Å=ÝÅ="" YUXUYXYX 11 .  

ɼʦʚʝʜʝʥʥʷ. ʅʝʦʙʭʽʜʥʽʩʪʴ ʪʘ ʜʦʩʪʘʪʥʽʩʪʴ ʜʦʚʦʜʷʪʴʩʷ ʦʯʝʚʠʜʥʠʤ ʯʠʥʦʤ ʚʽʜ 

ʩʫʧʨʦʪʠʚʥʦʛʦ.  

                                                 
1 ɿʤʽʩʪʦʚʥʦ ʢʘʞʫʯʠ, ʚʩʽ ʤʥʦʞʠʥʠ ʦʙôʻʜʥʘʥʥʷ ʤʘʶʪʴ ʚʠʛʣʷʜ ʧʝʨʝʪʠʥʽʚ, ʩʝʨʝʜ ʧʝʨʝʪʠʥʽʚ ʚʠʜʽʣʷʻʪʴʩʷ ʤʥʦʞʠʥʘ 

1
Ii

i XXU
Í

]\[ 0 , ʨʝʰʪʘ ʧʝʨʝʪʠʥʽʚ ʤʘʶʪʴ ʩʢʣʘʜʦʚʦʶ ʤʥʦʞʠʥʫ ][ 0XU . ʂʘʞʫʯʠ ʙʽʣʴʰ ʪʦʯʥʦ, ʪʫʪ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ 

ʚʣʘʩʪʠʚʽʩʪʴ, ʪʘʢ ʟʚʘʥʦʾ, ʧʦʚʥʦʾ ʜʠʩʪʨʠʙʫʪʠʚʥʦʩʪʽ ʧʝʨʝʪʠʥʫ ʚʽʜʥʦʩʥʦ ʦʙôʻʜʥʘʥʴ: )(iif
IiJf

ij
JjIi

AA
I ÍÍÍÍ

= 1881  [39, 

ʯʘʩʪ. ɯ, Ä 2, ʩ.19]. 
2 ʇʦ ʩʫʪʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʝʣʝʤʝʥʪʘʨʥʘ ʟʘʛʘʣʴʥʦʟʥʘʯʥʘ ʝʢʚʽʚʘʣʝʥʪʥʽʩʪʴ 0| =ÚÌ CACBA 1  ʚ ʧʨʠʧʫʱʝʥʥʽ, 

ʱʦ BAÌ . 



 20 

ɿʘʫʚʘʞʠʤʦ, ʱʦ ʽʥô̒ ʢʪʠʚʥʽ ʚʽʜʥʦʰʝʥʥʷ, ʟʦʢʨʝʤʘ, ʢʨʠʪʝʨʽʾ ʽʥô̒ ʢʪʠʚʥʦʩʪʽ 

ʙʫʜʫʪʴ ʜʦʢʣʘʜʥʦ ʨʦʟʛʣʷʜʘʪʠʩʷ ʚ ʨʦʟʜʽʣʽ 3. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʣʷ ʽʥô̒ ʢʪʠʚʥʦʛʦ ʚʽʜʥʦʰʝʥʥʷ U  ʚʢʣʶʯʝʥʥʷ 

][]\[]\[ 211221 XXUXXUXXU 11 Ì  ʟ ʪʚʝʨʜʞʝʥʥʷ 4 ʚʠʢʦʥʫʻʪʴʩʷ ʘʚʪʦʤʘʪʠʯʥʦ, 

ʦʩʢʽʣʴʢʠ ʣʽʚʘ ʯʘʩʪʠʥʘ ʧʨʦʩʪʦ ʧʦʨʦʞʥʷ ʟʛʽʜʥʦ ʟ ʪʚʝʨʜʞʝʥʥʷʤ 6; ʘʥʘʣʦʛʽʯʥʦ 

ʨʽʚʥʽʩʪʴ Å=][]\[ YUYXU 1  ʟ ʪʚʝʨʜʞʝʥʥʷ 5 ʪʘʢʦʞ ʚʠʢʦʥʫʻʪʴʩʷ ʘʚʪʦʤʘʪʠʯʥʦ. 

1.3. ʈʦʟʧʦʚʩʶʜʞʝʥʥʷ ʦʧʝʨʘʮʽʡ ʟ ʝʣʝʤʝʥʪʽʚ ʥʘ ʤʥʦʞʠʥʠ 

ʇʦʚʥʠʡ ʦʙʨʘʟ ʧʨʠʨʦʜʥʦ ʜʦʟʚʦʣʷʻ ʫʥʘʨʥʽ (ʙʽʥʘʨʥʽ) ʦʧʝʨʘʮʽʾ ʥʘ ʫʥʽʚʝʨʩʫʤʽ 

ʨʦʟʧʦʚʩʶʜʞʫʚʘʪʠ ʥʘ ʙʫʣʝʘʥ ʫʥʽʚʝʨʩʫʤʫ. ʏʝʨʝʟ ][ f  ʧʦʟʥʘʯʠʤʦ ʫʥʘʨʥʫ ʪʦʪʘʣʴʥʫ 

ʦʧʝʨʘʮʽʶ ʥʘ ʙʫʣʝʘʥʽ ʫʥʽʚʝʨʩʫʤʫ D, ʷʢʘ ʽʥʜʫʢʫʻʪʴʩʷ ʯʘʩʪʢʦʚʦʶ ʬʫʥʢʮʽʻʶ f ʽ 

ʟʘʜʘʻʪʴʩʷ ʨʽʚʥʽʩʪʶ ].[)]([ XfXf
def

=  

ʅʝʭʘʡ F  ï ʙʽʥʘʨʥʘ ʯʘʩʪʢʦʚʘ ʦʧʝʨʘʮʽʷ ʥʘ D; ʚʦʥʘ ʪʘʢʦʞ ʽʥʜʫʢʫʻ ʙʽʥʘʨʥʫ 

ʪʦʪʘʣʴʥʫ ʦʧʝʨʘʮʽʶ ][F  ʥʘ ʙʫʣʝʘʥʽ D, ʷʢʘ ʟʘʜʘʻʪʴʩʷ ʨʽʚʥʽʩʪʶ 

].[),]([ YXFYXF
def

³=  

ʆʯʝʚʠʜʥʦ, ʱʦ ʦʧʝʨʘʮʽʾ ][ f  ʪʘ ][F  ʟʙʝʨʽʛʘʶʪʴ ʧʦʨʦʞʥʶ ʤʥʦʞʠʥʫ: 

Å=Å)]([ f , Å=Å=Å ),]([),]([ YFXF ; ʮʝ ʚʠʧʣʠʚʘʻ ʟ ʟʙʝʨʝʞʝʥʥʷ ʧʦʨʦʞʥʴʦʾ 

ʤʥʦʞʠʥʠ ʧʦʚʥʠʤ ʦʙʨʘʟʦʤ (ʧ. 6 ʪʚʝʨʜʞʝʥʥʷ 2) ʪʘ ʜʝʢʘʨʪʦʚʠʤ ʜʦʙʫʪʢʦʤ. 

ʑʦʙ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʪʠ ʧʨʠʨʦʜʥʽʩʪʴ ʩʘʤʝ ʪʘʢʠʭ ʨʦʟʧʦʚʩʶʜʞʝʥʴ ʫʥʘʨʥʠʭ 

ʪʘ ʙʽʥʘʨʥʠʭ ʦʧʝʨʘʮʽʡ ʟ ʝʣʝʤʝʥʪʽʚ ʥʘ ʤʥʦʞʠʥʠ ʝʣʝʤʝʥʪʽʚ (ʽʥʰʠʤʠ ʩʣʦʚʘʤʠ ʟ 

ʤʥʦʞʠʥʠ ʥʘ ʙʫʣʝʘʥ ʤʥʦʞʠʥʠ), ʧʦʢʘʞʝʤʦ, ʷʢ ʥʘ ʪʘʢʦʤʫ ʰʣʷʭʫ ʧʨʠʨʦʜʥʦ 

ʚʠʥʠʢʘʻ ʚʽʜʦʤʘ ʩʠʣʴʥʘ ʪʨʠʟʥʘʯʥʘ ʣʦʛʽʢʘ ʂʣʽʥʽ1 [32, ʯʘʩʪ. III, ʨʦʟʜ. XII, Ä 64, ʩ. 

296-303] (ʜʠʚ., ʪʘʢʦʞ [21, ʨʦʟʜ. 4, Ä 4.1, ʩ. 117, Ä 4.2, ʪʘʙʣ. 4 ʥʘ ʩ. 127; 22]). 

ʎʷ ʪʨʠʟʥʘʯʥʘ ʣʦʛʽʢʘ ʙʫʣʘ ʚʚʝʜʝʥʘ ʉ. ʂʣʽʥʽ ʚ ʪʝʦʨʽʾ ʨʝʢʫʨʩʽʾ ʷʢ, ʟʦʢʨʝʤʘ, 

ʟʘʩʽʙ ʧʦʙʫʜʦʚʠ ʯʘʩʪʢʦʚʦ-ʨʝʢʫʨʩʠʚʥʠʭ ʬʫʥʢʮʽʡ; ʚ ʩʠʩʪʝʤʘʭ ʘʣʛʦʨʠʪʤʽʯʥʠʭ 

ʘʣʛʝʙʨ ɻʣʫʰʢʦʚʘ ʣʦʛʽʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠ ʟʘʜʘʥʥʽ ʫʤʦʚ; ʥʘʨʝʰʪʽ, ʟʘʨʘʟ 

ʩʘʤʝ ʪʘʢʘ ʣʦʛʽʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʢʣʘʩʽ SQL-ʧʦʜʽʙʥʠʭ ʤʦʚ ʜʣʷ ʨʝʣʷʮʽʡʥʠʭ 

                                                 
1 ɺ ʣʽʪʝʨʘʪʫʨʽ ʨʦʟʛʣʷʜʘʻʪʴʩʷ, ʪʘʢ ʟʚʘʥʘ, ʩʣʘʙʢʘ ʪʨʠʟʥʘʯʥʘ ʣʦʛʽʢʘ ʂʣʽʥʽ, ʚ ʷʢʽʡ ʢʦʥôʶʥʢʮʽʷ ʪʘ ʜʠʟôʶʥʢʮʽʷ, ʥʘ 

ʚʽʜʤʽʥʫ ʚʽʜ ʩʠʣʴʥʦʾ ʣʦʛʽʢʠ, ʟʙʝʨʽʛʘʶʪʴ ʥʝʚʠʟʥʘʯʝʥʝ ʣʦʛʽʯʥʝ ʟʥʘʯʝʥʥʷ [32, ʯʘʩʪʠʥʘ III, ʨ. XII, Ä 64, ʩ. 296-303]. 



 21 

ʙʘʟ ʜʘʥʠʭ ʪʘ ʚ ʩʫʯʘʩʥʠʭ ʤʦʚʘʭ ʩʧʝʮʠʬʽʢʘʮʽʡ UML/OCL (ʜʠʚ., ʥʘʧʨʠʢʣʘʜ, 

[71; 72]). 

ʆʪʞʝ ʨʦʟʛʣʷʜʘʻʤʦ ʩʪʘʥʜʘʨʪʥʫ ʘʣʛʝʙʨʫ ʣʦʛʽʢʠ >×ÙØ< ,,};,{ FT , ʜʝ FT,  ï 

ʣʦʛʽʯʥʽ ʟʥʘʯʝʥʥʷ ʽʩʪʠʥʠ ʪʘ ʭʠʙʠ ʚʽʜʧʦʚʽʜʥʦ. ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ 

ʦʧʝʨʘʮʽʾ ʢʦʥôʶʥʢʮʽʾ Ø, ʜʠʟôʶʥʢʮʽʾ Ù ʪʘ ʟʘʧʝʨʝʯʝʥʥʷ × ʥʘ ʙʫʣʝʘʥ }),({ FTP  

ʥʘʚʝʜʝʥʽ ʚ ʪʨʴʦʭ ʥʘʩʪʫʧʥʠʭ ʪʘʙʣʠʮʷʭ. ɺ ʧʝʨʰʠʭ ʜʚʦʭ ʪʘʙʣʠʮʷʭ ʧʝʨʰʦʤʫ 

ʘʨʛʫʤʝʥʪʫ ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʪʦʚʧʮʽ, ʜʨʫʛʦʤʫ ï ʨʷʜʢʠ. ɿʘʫʚʘʞʠʤʦ, ʱʦ ʮʽ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʻ ʢʦʤʫʪʘʪʠʚʥʠʤʠ ʦʧʝʨʘʮʽʷʤʠ, ʪʦʤʫ ʚʽʜʧʦʚʽʜʥʽ ʪʘʙʣʠʮʽ 

Ăʩʠʤʝʪʨʠʯʥʽò1 , ʽ ʩʧʽʚʩʪʘʚʣʝʥʥʷ ʘʨʛʫʤʝʥʪʘʤ ʩʪʦʚʧʮʽʚ ʯʠ ʨʷʜʢʽʚ ʥʝ ʻ ʩʫʪʪʻʚʠʤ. 

ɼʘʣʽ ʙʫʜʝ ʧʦʢʘʟʘʥʦ, ʱʦ ʫʩʧʘʜʢʫʚʘʥʥʷ ʢʦʤʫʪʘʪʠʚʥʦʩʪʽ (ʽ ʘʩʦʮʽʘʪʠʚʥʦʩʪʽ) ʚ ʮʴʦʤʫ 

ʢʦʥʢʨʝʪʥʦʤʫ ʚʠʧʘʜʢʫ ʥʝ ʻ ʚʠʧʘʜʢʦʚʠʤ, ʘ ʻ ʥʘʩʣʽʜʢʦʤ ʟʘʛʘʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ. 

ʂʨʽʤ ʪʦʛʦ, ʥʘ ʦʜʥʦʝʣʝʤʝʥʪʥʠʭ ʤʥʦʞʠʥʘʭ (ʩʠʥʛʣʽʪʦʥʘʭ) ʦʧʝʨʘʮʽʷ ][F  

ʤʦʜʝʣʶʻ ʚʠʭʽʜʥʫ ʦʧʝʨʘʮʽʶ; ʱʦ ʚʠʚʣʠʚʘʻ ʟ ʥʘʩʪʫʧʥʦʾ ʢʫʩʢʦʚʦʾ ʩʭʝʤʠ 

í
ì
ë

>Î<Å

>Í<
=

.,,

,,)},,({
}){},]({[

domFyxʷʢʱʦ

domFyxʷʢʱʦyxF
yxF  

í
ì
ë

ÎÅ

Í
=

.,

,)},({
})]({[

domfxʷʢʱʦ

domfxʷʢʱʦxf
xf  

ʊʘʙʣʠʮʷ 1.1 ï ʆʧʝʨʘʮʽʷ ][Ø ʥʘ ʙʫʣʝʘʥʽ }),({ FTP  

 Å }{T  }{ F  },{ FT  

Å Å Å Å Å 

}{T  Å }{T  }{ F  },{ FT  

}{ F  Å }{ F  }{ F  }{ F  

},{ FT  Å },{ FT  }{ F  },{ FT  

 

                                                 
1 ɿʘ ʘʥʘʣʦʛʽʻʶ ʜʦ ʢʣʘʩʠʯʥʦʛʦ ʧʦʥʷʪʪʷ ʩʠʤʝʪʨʠʯʥʦʩʪʽ ʜʣʷ ʤʘʪʨʠʮʴ. 
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ʊʘʙʣʠʮʷ 1.2 ï ʆʧʝʨʘʮʽʷ ][Ù ʥʘ ʙʫʣʝʘʥʽ }),({ FTP  

 Å }{T  }{ F  },{ FT  

Å Å Å Å Å 

}{T  Å }{T  }{T  }{T  

}{ F  Å }{T  }{ F  },{ FT  

},{ FT  Å }{T  },{ FT  },{ FT  

 

ʊʘʙʣʠʮʷ 1.3 ï ʆʧʝʨʘʮʽʷ ][×  ʥʘ ʙʫʣʝʘʥʽ }),({ FTP  

ɸʨʛʫʤʝʥʪ Å }{T  }{ F  },{ FT  

ɿʥʘʯʝʥʥʷ Å }{ F  }{T  },{ FT  

 

ʈʦʟʛʣʷʥʝʤʦ ʥʘʩʪʫʧʥʝ ʚʽʜʦʙʨʘʞʝʥʥʷ }),({},,{: FTPFT ­wj , ʜʝ w ï ʪʨʝʪʻ 

ʣʦʛʽʯʥʝ ʟʥʘʯʝʥʥʷ ʣʦʛʽʢʠ ʂʣʽʥʽ: }{)( TT =j , }{)( FF =j , },{)( FT=wj . 

ɼʦʤʦʚʠʤʦʩʴ ʪʘʢʦʞ ʧʨʦ ʦʜʥʦʡʤʝʥʥʽ ʦʧʝʨʘʮʽʾ: Ø ï ][Ø, Ù ï ][Ù, × ï ][×; ʟʘ 

ʦʧʝʨʘʮʽʷʤʠ ʘʣʛʝʙʨʠ ʪʨʠʟʥʘʯʥʦʾ ʣʦʛʽʢʠ ʂʣʽʥʽ ʟʘʣʠʰʠʤʦ ʪʽ ʞ ʧʦʟʥʘʯʝʥʥʷ ×ÙØ ,, . 

ʊʚʝʨʜʞʝʥʥʷ 1.7 (ʧʨʦ ʚʢʣʘʜʝʥʥʷ ʘʣʛʝʙʨʠ ʪʨʠʟʥʘʯʥʦʾ ʣʦʛʽʢʠ ʂʣʽʥʽ). 

ɺʽʜʦʙʨʘʞʝʥʥʷ j ʻ ʦʜʥʦʟʥʘʯʥʠʤ ʛʦʤʦʤʦʨʬʽʟʤʦʤ ʘʣʛʝʙʨʠ ʪʨʠʟʥʘʯʥʦʾ ʩʠʣʴʥʦʾ 

ʣʦʛʽʢʠ ʂʣʽʥʽ >×ÙØ< ,,};,,{ wFT  ʚ ʘʣʛʝʙʨʫ >×ÙØ< ][],[],[});,({ FTP , ʪʦʙʪʦ ʮʝ 

ʚʜ̔ʦʙʨʘʞʝʥʥʷ ʻ ʚʢʣʘʜʝʥʥʷʤ ʘʣʛʝʙʨʠ ʪʨʠʟʥʘʯʥʦʾ ʣʦʛʽʢʠ ʂʣʽʥʽ ʚ ʘʣʛʝʙʨʫ 

>×ÙØ< ][],[],[});,({ FTP .  

ɼʦʚʝʜʝʥʥʷ. ɼʽʡʩʥʦ, ʟʘʤʽʥʶʶʯʠ ʚ ʪʘʙʣʠʮʷʭ 1-3 },{},{},{ FTFT  ʥʘ w,,FT  

ʚʽʜʧʦʚʽʜʥʦ (ʟʛʽʜʥʦ ʚʽʜʦʙʨʘʞʝʥʥʷ ʚʢʣʘʜʝʥʥʷ) ʪʘ ʚʠʣʫʯʘʶʯʠ ʢʦʥʩʪʘʥʪʥʽ ʩʪʦʚʧʯʠʢ 

ʽ ʨʷʜʦʢ, ʟʘʧʦʚʥʝʥʽ ʟʥʘʯʝʥʥʷʤ Å, ʧʨʠʭʦʜʠʤʦ ʜʦ ʦʧʝʨʘʮʽʡ ʘʣʛʝʙʨʠ ʪʨʠʟʥʘʯʥʦʾ 

ʣʦʛʽʢʠ ʂʣʽʥʽ. ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʜʠʟôʶʥʢʮʽʾ ʚʽʜʧʦʚʽʜʥʘ ʪʘʙʣʠʮʷ ʮʝ ʪʘʙʣʠʮʷ 4, ʷʢʘ 

ʦʪʨʠʤʫʻʪʴʩʷ ʟ ʪʘʙʣʠʮʽ 2.  
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ʊʘʙʣʠʮʷ 1.4 ï ʆʧʝʨʘʮʽʷ Ù ʘʣʛʝʙʨʠ ʪʨʠʟʥʘʯʥʦʾ ʣʦʛʽʢʠ ʂʣʽʥʽ 

 T  F  w 

T  T  T  T  

F  T  F  w 

w T  w w 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʘʣʛʝʙʨʘ ʪʨʠʟʥʘʯʥʦʾ ʣʦʛʽʢʠ 

ʂʣʽʥʽ ʦʜʝʨʞʫʻʪʴʩʷ ʰʣʷʭʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦ ʘʣʛʝʙʨʠ ʢʣʘʩʠʯʥʦʾ ʙʫʣʝʚʩʴʢʦʾ 

ʣʦʛʽʢʠ ʢʦʥʩʪʨʫʢʮʽʾ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ (ʚ ʪʝʨʤʽʥʘʭ ʧʦʚʥʦʛʦ ʦʙʨʘʟʫ) ʫʥʘʨʥʠʭ 

(ʟʘʧʝʨʝʯʝʥʥʷ) ʪʘ ʙʽʥʘʨʥʠʭ ʦʧʝʨʘʮʽʡ (ʢʦʥôʁ ʥʢʮʽʷ, ʜʠʟôʁ ʥʢʮʽʷ). 

ɿʘʫʚʘʞʠʤʦ ʪʘʢʦʞ, ʱʦ ʟʘʟʥʘʯʝʥʘ ʢʦʥʩʪʨʫʢʮʽʷ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ, 

ʫʟʘʛʘʣʴʥʝʥʘ ʧʨʠʨʦʜʥʠʤ ʯʠʥʦʤ, ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʽ ʧʨʠ ʨʦʟʧʦʚʩʶʜʞʝʥʥʽ 

ʬʫʥʢʮʽʡ ʪʘ ʧʨʝʜʠʢʘʪʽʚ ʥʘ NULL-ʟʥʘʯʝʥʥʷ ʚ SQL-ʧʦʜʽʙʥʠʭ ʤʦʚʘʭ. 

ɺʽʟʴʤʝʤʦ ʜʦ ʫʚʘʛʠ, ʱʦ ʧʨʠ ʪʘʢʦʤʫ ʧʽʜʭʦʜʽ ʬʫʥʢʮʽʾ, ʚʟʘʛʘʣʽ ʢʘʞʫʯʠ, 

ʤʦʞʫʪ ɹʽ ʥʝ ʟʙʝʨʽʛʘʪʠ Null-ʟʥʘʯʝʥʥʷ: ʷʢʱʦ ʭʦʯʘ ʙ ʦʜʠʥ ʘʨʛʫʤʝʥʪ ʻ Null, ʪʦ 

ʨʝʟʫʣʴʪʘʪ ʪʘʢʦʞ ʻ Null (ʟʤʽʩʪʦʚʥʦ ʢʘʞʫʯʠ, ʬʫʥʢʮʽʾ ʟʙʝʨʽʛʘʪʴ Null). ɿʘʫʚʘʞʠʤʦ, 

ʱʦ ʪʘʢʠʡ ʧʽʜʭʽʜ ʨʝʘʣʽʟʦʚʘʥʠʡ ʚ ʩʣʘʙʽʡ ʪʨʠʟʥʘʯʥʽʡ ʣʦʛʽʮʽ ʂʣʽʥʽ ï ʦʧʝʨʘʮʽʾ 

ʟʙʝʨʽʛʘʪʴ w. ʇʦʚʝʨʪʘʶʯʠʩʴ, ʥʘ ʧʨʠʢʣʘʜ, ʜʣʷ ʯʠʩʣʦʚʦʛʦ ʜʦʙʫʪʢʫ 0Null0 =Ö , ʘʣʝ 

NullNull1 =Ö . ʅʘʛʘʜʘʡʤʦ, ʱʦ ʚ ʧʦʪʦʯʥʦʤʫ ʩʪʘʥʜʘʨʪʽ ʤʦʚʠ SQL ʬʫʥʢʮʽʾ ʪʘ 

ʧʨʝʜʠʢʘʪʠ ʧʦʚʠʥʥʽ ʟʙʝʨʽʛʘʪʠ Null-ʟʥʘʯʝʥʥʷ (ʜʠʚ., ʥʘʧʨʠʢʣʘʜ, [68; 70]). 

ʎʷ ʞ ʢʦʥʩʪʨʫʢʮʽʷ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʨʠ ʧʦʙʫʜʦʚʽ ʧʨʦʝʢʮʽʾ, 

ʟôʻʜʥʘʥʥʷ ʪʘ ʧʝʨʝʡʤʝʥʫʚʘʥʥʷ ï ʩʠʛʥʘʪʫʨʥʠʭ ʦʧʝʨʘʮʽʡ ʪʘʙʣʠʯʥʠʭ 

ʘʣʛʝʙʨ [51; 52; 53]. 

ʅʘʧʨʠʢʣʘʜ, ʦʧʝʨʘʮʽʷ ʟôʻʜʥʘʥʥʷ ʪʘʙʣʠʮʴ Ã (ʜʠʚ., [53 ʩ. 32]) ʚʠʧʣʠʚʘʻ 

ʚʠʭʦʜʷʯʠ ʟ ʙʽʥʘʨʥʦʾ ʦʧʝʨʘʮʽʾ ʦʙôʻʜʥʘʥʥʷ ʩʫʤʽʩʥʠʭ ʨʷʜʢʽʚ ),](
~

[:
~

2121 ttUttU =Ã  

[53 ʩ. 49]. 

ʆʧʝʨʘʮʽʷ ʜʦʙʫʪʢʫ ʬʦʨʤʘʣʴʥʠʭ ʤʦʚ A (ʜʠʚ., ʥʘʧʨʠʢʣʘʜ, [2]) ʚʠʥʠʢʘʻ, 

ʚʠʭʦʜʷʯʠ ʟ ʙʽʥʘʨʥʦʾ ʦʧʝʨʘʮʽʾ ʢʦʥʢʘʪʝʥʘʮʽʾ ʩʣʽʚ: 

}|{),]([ 212121 LyLxyxLLLL ÍØÍÖ=Ö=A . 
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ʇʦʚʝʨʥʝʤʦʩʴ ʜʦ ʨʦʟʛʣʷʜʫ ʟʘʛʘʣʴʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ 

ʦʧʝʨʘʮʽʡ. 

ʏʘʩʪʢʦʚʫ ʙʽʥʘʨʥʫ ʦʧʝʨʘʮʽʶ F ʥʘʟʚʝʤʦ ʢʦʤʫʪʘʪʠʚʥʦʶ (ʘʩʦʮʽʘʪʠʚʥʦʶ), 

ʷʢʱʦ ʚʠʢʦʥʫʻʪʴʩʷ ʫʟʘʛʘʣʴʥʝʥʘ ʨʽʚʥʽʩʪʴ ),(~),( xyFyxF -  ʜʣʷ ʚʩʽʭ ʝʣʝʤʝʥʪʽʚ yx  ,  

(ʚʽʜʧʦʚʽʜʥʦ )),(,(~)),,(( zyFxFzyxFF -  ʜʣʷ ʚʩʽʭ ʝʣʝʤʝʥʪʽʚ zyx ,, ). ʊʫʪ ʽ ʜʘʣʽ ʧʽʜ 

ʫʟʘʛʘʣʴʥʝʥʦʶ ʨʽʚʥʽʩʪʶ ʤʘʻʤʦ ʥʘ ʫʚʘʟʽ ʨʽʚʥʽʩʪʴ, ʚ ʷʢʽʡ ʦʙʠʜʚʽ ʯʘʩʪʠʥʠ ʘʙʦ 

ʥʝʚʠʟʥʘʯʝʥʽ, ʘʙʦ ʚʠʟʥʘʯʝʥʽ ʪʘ ʤʘʶʪʴ ʦʜʥʘʢʦʚʽ ʟʥʘʯʝʥʥʷ [27, ʚʩʪʫʧ, ʩ. 11] (ʽʥʦʜʽ 

ʮʶ ʫʟʘʛʘʣʴʥʝʥʫ ʨʽʚʥʽʩʪʴ ʥʘʟʠʚʘʶʪʴ ʩʠʣʴʥʦʶ ʨʽʚʥʽʩʪʶ, ʜʠʚ. ʥʘʧʨʠʢʣʘʜ, [44, 

c. 44]). ʇʝʨʝʭʽʜ ʚʽʜ ʩʪʘʥʜʘʨʪʥʦʾ ʨʽʚʥʦʩʪʽ ʜʦ ʫʟʘʛʘʣʴʥʝʥʦʾ ʦʙʫʤʦʚʣʝʥʠʡ 

ʨʦʟʛʣʷʜʦʤ ʯʘʩʪʢʦʚʠʭ ʦʧʝʨʘʮʽʡ. 

ɿʚôʷʟʦʢ ʤʽʞ ʚʣʘʩʪʠʚʦʩʪʷʤʠ (ʽʥô̒ ʢʪʠʚʥʽʩʪʴ ʜʣʷ ʫʥʘʨʥʠʭ ʦʧʝʨʘʮʽʡ, 

ʢʦʤʫʪʘʪʠʚʥʽʩʪʴ ʪʘ ʘʩʦʮʽʘʪʠʚʥʽʩʪʴ ʜʣʷ ʙʽʥʘʨʥʠʭ) ʚʠʭʽʜʥʠʭ ʪʘ ʽʥʜʫʢʦʚʘʥʠʭ 

ʦʧʝʨʘʮʽʡ ʥʘ ʙʫʣʝʘʥʽ ʨʦʟʢʨʠʚʘʶʪʴ ʪʨʠ ʥʘʩʪʫʧʥʠʭ ʪʚʝʨʜʞʝʥʥʷ 8-10. 

ʊʚʝʨʜʞʝʥʥʷ 1.8 (ʢʨʠʪʝʨʽʡ ʽʥôʻʢʪʠʚʥʦʩʪʽ ʪʦʪʘʣʴʥʦʾ ʦʧʝʨʘʮʽʾ ʚʠʛʣʷʜʫ ][ f ). 

ɺʠʢʦʥʫʻʪʴʩʷ ʝʢʚʽʚʘʣʝʥʪʥʽʩʪʴ 

ʬʫʥʢʮʽʷ f ʽʥôʻʢʪʠʚʥʘ ʪʘ ʪʦʪʘʣʴʥʘ Úʦʧʝʨʘʮʽʷ [f] ʽʥôʻʢʪʠʚʥʘ.  

ɼʦʚʝʜʝʥʥʷ. ʇʦʯʥʝʤʦ ʟ ʥʝʦʙʭʽʜʥʦʩʪʽ. ɼʦʚʝʜʝʥʥʷ ʧʨʦʚʝʜʝʤʦ ʚʽʜ 

ʩʫʧʨʦʪʠʚʥʦʛʦ: ʥʝʭʘʡ ʬʫʥʢʮʽʷ f ʽʥôʻʢʪʠʚʥʘ ʪʘ ʪʦʪʘʣʴʥʘ, ʘʣʝ ʦʧʝʨʘʮʽʷ [f] ʥʝ ʻ 

ʽʥôʻʢʪʠʚʥʦʶ. ʊʦʜʽ ʽʩʥʫʶʪʴ ʨʽʟʥʽ ʤʥʦʞʠʥʠ 21  , XX , ʪʘʢʽ, ʱʦ )]([)]([ 21 XfXf = , 

ʪʦʙʪʦ ].[][ 21 XfXf =  ʆʩʢʽʣʴʢʠ ʤʥʦʞʠʥʠ 21, XX  ʨʽʟʥʽ, ʪʦ ʽʩʥʫʻ ʝʣʝʤʝʥʪ ʭ, ʷʢʠʡ 

ʥʘʣʝʞʠʪʴ ʦʜʥʽʡ ʟ ʮʠʭ ʤʥʦʞʠʥ ʪʘ ʥʝ ʥʘʣʝʞʠʪʴ ʽʥʰʽʡ. ʅʝʭʘʡ ʜʣʷ ʚʠʟʥʘʯʝʥʦʩʪʽ 

21  , XxXx ÎÍ (ʜʫʘʣʴʥʠʡ ʚʠʧʘʜʦʢ 12  , XxXx ÎÍ  ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʘʥʘʣʦʛʽʯʥʦ). 

ʌʫʥʢʮʽʷ  f ʪʦʪʘʣʴʥʘ, ʪʦʤʫ ].[)( 1Xfxf Í  ʊʦʜʽ ʽʩʥʫʻ ʝʣʝʤʝʥʪ 2XzÍ , ʪʘʢʠʡ, 

ʱʦ ).()( xfzf =  ʆʯʝʚʠʜʥʦ, ʱʦ ,xz¸  ʱʦ ʩʫʧʝʨʝʯʠʪʴ ʽʥôʻʢʪʠʚʥʦʩʪʽ ʬʫʥʢʮʽʾ  f.Ǒ 

ɼʦʚʝʜʝʤʦ ʜʦʩʪʘʪʥʽʩʪʴ ʪʘʢʦʞ ʚʽʜ ʩʫʧʨʦʪʠʚʥʦʛʦ: ʥʝʭʘʡ ʦʧʝʨʘʮʽʷ [f] 

ʽʥôʻʢʪʠʚʥʘ, ʘʣʝ ʬʫʥʢʮʽʷ f ʥʝ ʽʥôʻʢʪʠʚʥʘ ʘʙʦ ʥʝ ʪʦʪʘʣʴʥʘ. ʈʦʟʛʣʷʥʝʤʦ ʩʧʦʯʘʪʢʫ 

ʚʠʧʘʜʦʢ, ʢʦʣʠ ʬʫʥʢʮʽʷ  f ʥʝ ʪʦʪʘʣʴʥʘ. ʊʦʜʽ ʽʩʥʫʻ ʝʣʝʤʝʥʪ ʭ, ʪʘʢʠʡ, ʱʦ domfxÎ . 
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ʆʯʝʚʠʜʥʦ, ʱʦ Å=Å= ][}][{ fxf ; ʪʦʙʪʦ ),]([})]({[ Å= fxf  ʱʦ ʩʫʧʝʨʝʯʠʪʴ 

ʽʥôʻʢʪʠʚʥʦʩʪʽ ʦʧʝʨʘʮʽʾ [f]. 

ʊʝʧʝʨ ʨʦʟʛʣʷʥʝʤʦ ʚʠʧʘʜʦʢ, ʢʦʣʠ ʬʫʥʢʮʽʷ  f  ʥʝ ʻ ʽʥôʻʢʪʠʚʥʦʶ. ʊʦʜʽ 

ʽʩʥʫʶʪʴ ʪʘʢʽ ʝʣʝʤʝʥʪʠ ,, domfzx Í  ʱʦ ),()( zfxf =  ʧʨʠʯʦʤʫ zx¸ . ʆʯʝʚʠʜʥʦ, 

ʱʦ }],[{)}({)}({}][{ zfzfxfxf ===  ʪʦʙʪʦ }),]({[})]({[ zfxf =  ʱʦ ʩʫʧʝʨʝʯʠʪʴ 

ʽʥôʻʢʪʠʚʥʦʩʪʽ ʦʧʝʨʘʮʽʾ [f]. Ǒ 

ʆʯʝʚʠʜʥʦ, ʱʦ ʪʦʪʘʣʴʥʽʩʪʴ ʬʫʥʢʮʽʾ f ʩʫʪʪʻʚʘ ʜʣʷ ʥʝʦʙʭʽʜʥʦʩʪʽ; ʪʦʙʪʦ ʷʢʱʦ 

ʯʘʩʪʢʦʚʘ ʬʫʥʢʮʽʷ f ʻ ̔ʥôʻʢʪʠʚʥʦ ,ʁ ʪʦ ʦʧʝʨʘʮʽʷ [f], ʚʟʘʛʘʣʽ ʢʘʞʫʯʽ, ʥʝ ʻ 

ʽʥôʻʢʪʠʚʥʦʶ (ʱʦ ʜʝʤʦʥʩʪʨʫʶʪʴ ʧʨʦʩʪʽ ʧʨʠʢʣʘʜʠ). ʇʝʨʝʭʦʜʷʯʠ ʜʦ ʚʽʜʥʦʰʝʥʴ 

(ʪʦʙʪʦ ʟʥʽʤʘʶʯʠ ʚʠʤʦʛʫ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ), ʪʚʝʨʜʞʝʥʥʷ 8 ʫʟʘʛʘʣʴʥʶʻʪʴʩʷ 

ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ. 

ʊʚʝʨʜʞʝʥʥʷ 1.8'  (ʜʦʩʪʘʪʥʷ ʫʤʦʚʘ ʽʥô̒ ʢʪʠʚʥʦʩʪʽ ʪʦʪʘʣʴʥʦʾ ʦʧʝʨʘʮʽʾ 

ʚʠʛʣʷʜʫ ][U ). ɺʠʢʦʥʫʻʪʴʩʷ ʽʤʧʣʽʢʘʮʽʷ 

ʚʽʜʥʦʰʝʥʥʷ U ʽʥôʻʢʪʠʚʥʦ ʪʘ ʪʦʪʘʣʴʥʦ Ý  ʦʧʝʨʘʮʽʷ [U] ʽʥôʻʢʪʠʚʥʘ.  (1.1) 

ɺ ̔ʤʧʣʽʢʘʮʽʾ (1) ʚʽʜʥʦʰʝʥʥʷ ʨʦʟʧʦʚʩʶʜʞʫʻʪʴʩʷ ʥʘ ʙʫʣʝʘʥ ʟʘ ʪʽʻʶ ʞ ʩʘʤʦʶ 

ʩʭʝʤʦʶ: ].[)]([ XUXU
def

=  

ɼʦʚʝʜʝʥʥʷ ʧʨʦʚʦʜʠʪʴʩʷ ʘʥʘʣʦʛʽʯʥʠʤ ʩʧʦʩʦʙʦʤ ʷʢ ʚ ʪʚʝʨʜʞʝʥʥʽ 8.  

ʆʪʞʝ, ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʚʽʜʥʦʰʝʥʥʷ ʥʝ ʩʫʪʪʻʚʘ ʜʣʷ ʥʝʦʙʭʽʜʥʦʩʪʽ 

ʪʚʝʨʜʞʝʥʥʷ 8. 

ʈʘʟʦʤ ʟ ʪʠʤ, ʧʨʦʩʪʽ ʧʨʠʢʣʘʜʠ ʜʣʷ ʟʣʽʯʝʥʦʛʦ ʫʥʽʚʝʨʩʫʤʫ ʧʦʢʘʟʫʶʪʴ, ʱʦ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʩʫʪʪʻʚʘ ʜʣʷ ʜʦʩʪʘʪʥʦʩʪʽ. ɺʽʜʧʦʚʽʜʥʠʡ ʧʨʠʢʣʘʜ ʥʘʚʝʜʝʥʠʡ ʥʘ 

ʨʠʩ. 5: ʦʧʝʨʘʮʽʷ [U] ʽʥôʻʢʪʠʚʥʘ, ʘʣʝ ʪʦʪʘʣʴʥʝ ʚʽʜʥʦʰʝʥʥʷ U, ʷʢʝ ʥʝ ʻ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ, ʥʝ ʻ ʽ ʽʥôʻʢʪʠʚʥʠʤ. ʊʘʢʠʤ ʯʠʥʦʤ, ʽʤʧʣʽʢʘʮʽʷ (1), ʚ ʟʘʛʘʣʴʥʦʤʫ 

ʚʠʧʘʜʢʫ, ʥʝ ʦʙʝʨʪʘʻʪʴʩʷ. 
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ʈʠʩ. 1.5. ʇʨʠʢʣʘʜ ʥʝʽʥôʻʢʪʠʚʥʦʛʦ ʪʦʪʘʣʴʥʦʛʦ ʚʽʜʥʦʰʝʥʥʷ U, ʪʘʢʦʛʦ, ʱʦ 

ʦʧʝʨʘʮʽʷ [U] ʻ ʽʥôʻʢʪʠʚʥʦʶ 

ʅʘʚʝʜʝʤʦ ʪʘʙʣʠʮʶ ʫʩʧʘʜʢʫʚʘʥʥʷ ʚʣʘʩʪʠʚʦʩʪʽ ʽʥô̒ʢʪʠʚʥʦʩʪʽ ʧʨʠ ʧʝʨʝʭʦʜʽ 

ʚʽʜ ʚʽʜʥʦʰʝʥʥʷ (ʟʦʢʨʝʤʘ, ʬʫʥʢʮʽʾ) U  ʥʘ ʫʥʽʚʝʨʩʫʤʽ ʜʦ ʪʦʪʘʣʴʥʦʾ ʫʥʘʨʥʦʾ 

ʦʧʝʨʘʮʽʾ ][U  ʥʘ ʙʫʣʝʘʥʽ ʫʥʽʚʝʨʩʫʤʫ. ʉʪʦʚʧʯʠʢʠ 1-3 ʥʘʩʪʫʧʥʦʾ ʪʘʙʣʠʮʽ 5 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʣʘʩʪʠʚʦʩʪʷʤ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ, ʪʦʪʘʣʴʥʦʩʪʽ ʪʘ ʽʥô̒ ʢʪʠʚʥʦʩʪʽ 

(ʩʘʤʝ ʫ ʮʴʦʤʫ ʧʦʨʷʜʢʫ) ʧʦʯʘʪʢʦʚʦʛʦ ʚʽʜʥʦʰʝʥʥʷ U, ʩʪʦʚʧʯʠʢ 4 ï ʚʣʘʩʪʠʚʦʩʪʽ 

ʽʥô̒ ʢʪʠʚʥʦʩʪʽ ʧʦʭʽʜʥʦʾ ʦʧʝʨʘʮʽʾ ][U  (ʷʢʘ ʟʘ ʦʟʥʘʯʝʥʥʷʤ ʻ ʬʫʥʢʮʽʦʥʘʣʴʥʦʶ ʪʘ 

ʪʦʪʘʣʴʥʦʶ). ɺʽʩʽʤ ʨʷʜʢʽʚ ʪʘʙʣʠʮʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʩʽʤ ʤʦʞʣʠʚʠʤ ʚʠʧʘʜʢʘʤ, ʢʦʣʠ 

ʚʠʭʽʜʥʝ ʚʽʜʥʦʰʝʥʥʷ ʤʘʻ ʯʠ ʥʝ ʤʘʻ ʚʢʘʟʘʥʽ ʪʨʠ ʚʣʘʩʪʠʚʦʩʪʽ. ɿʥʘʢ Ă+ò (Ăïò) ʚ 

ʢʦʤʽʨʮʽ ʦʟʥʘʯʘʻ, ʱʦ ʚʽʜʥʦʰʝʥʥʷ ʯʠ ʦʧʝʨʘʮʽʷ ʤʘʻ (ʥʝ ʤʘʻ) ʚʽʜʧʦʚʽʜʥʦʾ 

ʚʣʘʩʪʠʚʦʩʪʽ. ʅʘʨʝʰʪʽ, ʟʥʘʢ Ă°ò ʦʟʥʘʯʘʻ, ʱʦ ʥʝʤʘʻ ʥʽʷʢʦʛʦ ʣʦʛʽʯʥʦʛʦ ʟʚô̫ ʟʢʫ ʜʣʷ 

ʜʘʥʦʛʦ ʚʠʧʘʜʢʫ.  

ʊʚʝʨʜʞʝʥʥʷ 1.9 (ʫʩʧʘʜʢʫʚʘʥʥʷ ʽʥôʻʢʪʠʚʥʦʩʪʽ). ɿʘʧʦʚʥʝʥʥʷ ʪʘʙʣʠʮʽ 5 ʻ 

ʢʦʨʝʢʪʥʠʤ.  

ɼʦʚʝʜʝʥʥʷ ʧʨʦʚʦʜʠʪʴʩʷ ʜʣʷ ʚʩʽʭ ʚʦʩʴʤʠ ʨʷʜʢʽʚ ʪʘʙʣʠʮʽ 5. ʇʝʨʰʽ ʯʦʪʠʨʠ 

ʨʷʜʢʠ ʮʽʻʾ ʪʘʙʣʠʮʽ ʩʪʦʩʫʶʪʴʩʷ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʧʦʯʘʪʢʦʚʝ ʚʽʜʥʦʰʝʥʥʷ U  

ʬʫʥʢʮʽʦʥʘʣʴʥʝ (ʽ, ʟʥʘʯʠʪʴ, ʧʨʠ ʜʦʚʝʜʝʥʥʽ ʤʦʞʥʘ ʩʧʠʨʘʪʠʩʷ ʥʘ ʪʚʝʨʜʞʝʥʥʷ 8), 

ʦʩʪʘʥʥʽ ʯʦʪʠʨʠ ï ʚʠʧʘʜʢʫ, ʢʦʣʠ ʧʦʯʘʪʢʦʚʝ ʚʽʜʥʦʰʝʥʥʷ ʻ ʚʽʜʥʦʰʝʥʥʷʤ 

ʟʘʛʘʣʴʥʦʛʦ ʚʠʛʣʷʜʫ. 

ʈʦʟʛʣʷʥʝʤʦ ʧʝʨʰʠʡ ʨʷʜʦʢ, ʚ ʷʢʦʤʫ ʩʪʚʝʨʜʞʫʻʪʴʩʷ, ʱʦ ʟ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ, ʪʦʪʘʣʴʥʦʩʪʽ ʪʘ ʽʥôʻʢʪʠʚʥʦʩʪʽ ʚʽʜʥʦʰʝʥʥʷ U  ʚʠʧʣʠʚʘʻ 
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ʽʥôʻʢʪʠʚʥʽʩʪʴ ʦʧʝʨʘʮʽʾ ][U . ɸʣʝ ʩʘʤʝ ʧʨʦ ʮʝ ʛʦʚʦʨʠʪʴ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ 

ʪʚʝʨʜʞʝʥʥʽ 8. Ǒ 

ʊʘʙʣʠʮʷ 1.5 ï ʃʦʛʽʯʥʠʡ ʟʚôʷʟʦʢ ʤʽʞ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʽʥôʻʢʪʠʚʥʦʩʪʽ ʚʠʭʽʜʥʦʛʦ 

ʚʽʜʥʦʰʝʥʥʷ U  ʪʘ ʽʥʜʫʢʦʚʘʥʦʾ ʦʧʝʨʘʮʽʾ ][U  

 ̄

ʧ/ʧ 

ʚʣʘʩʪʠʚʦʩʪʽ ʚʽʜʥʦʰʝʥʥʷ U  ʽʥôʻʢʪʠʚʥʽʩʪʴ 

ʦʧʝʨʘʮʽʾ ][U  ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʪʦʪʘʣʴʥʽʩʪʴ ʽʥôʻʢʪʠʚʥʽʩʪʴ 

1 2 3 4 

1.  + + + + 

2.  + ï + ï 

3.  + + ï ï 

4.  + ï ï ï 

5.  ï + + + 

6.  ï ï + ï 

7.  ï ï ï ï 

8.  ï + ï ° 

 

ʈʦʟʛʣʷʥʝʤʦ ʜʨʫʛʠʡ ʨʷʜʦʢ, ʚ ʷʢʦʤʫ ʩʪʚʝʨʜʞʫʻʪʴʩʷ, ʱʦ ʟ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ, 

ʥʝʪʦʪʘʣʴʥʦʩʪʽ ʪʘ ʽʥô̒ ʢʪʠʚʥʦʩʪʽ ʚʽʜʥʦʰʝʥʥʷ U  ʚʠʧʣʠʚʘʻ ʥʝʽʥô̒ ʢʪʠʚʥʽʩʪʴ ʦʧʝʨʘʮʽʾ 

][U . ɼʦʚʝʜʝʥʥʷ ʧʨʦʚʦʜʠʪʴʩʷ ʚʽʜ ʩʫʧʨʦʪʠʚʥʦʛʦ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʦʩʪʘʪʥʦʩʪʽ ʫ 

ʪʚʝʨʜʞʝʥʥʽ 81. Ǒ 

ɺʠʧʘʜʦʢ ʪʨʝʪʴʦʛʦ ʪʘ ʯʝʪʚʝʨʪʦʛʦ ʨʷʜʢʘ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʧʦʚʥʽʩʪʶ ʘʥʘʣʦʛʽʯʥʦ 

ʚʠʧʘʜʢʫ ʜʨʫʛʦʛʦ ʨʷʜʢʘ. Ǒ 

ɿʘʧʦʚʥʝʥʥʷ ʧô̫ ʪʦʛʦ ʨʷʜʢʘ ʚʠʧʣʠʚʘʻ ʟ ʽʤʧʣʽʢʘʮʽʾ (1).Ǒ 

ɺʠʧʘʜʢʠ ʰʦʩʪʦʛʦ ʪʘ ʩʴʦʤʦʛʦ ʨʷʜʢʽʚ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʪʘʢ: ʥʝʭʘʡ ʚʽʜʥʦʰʝʥʥʷ 

U  ʥʝʪʦʪʘʣʴʥʝ, ʪʦʜʽ ʽʩʥʫʻ ʝʣʝʤʝʥʪ x, ʪʘʢʠʡ, ʱʦ Ux 2
1pÎ . ɿʘʣʠʰʘʻʪʴʩʷ ʚʨʘʭʫʚʘʪʠ 

ʨʽʚʥʽʩʪʴ ][]}[{ 2
1

2
1 UUUxU pp =8  (ʧ.5 ʪʚʝʨʜʞʝʥʥʷ 2 ʧʨʦ ʚʣʘʩʪʠʚʦʩʪʽ ʧʦʚʥʦʛʦ 

ʦʙʨʘʟʫ) ʪʘ ʪʨʠʚʽʘʣʴʥʫ ʥʝʨʽʚʥʽʩʪʴ UUx 2
1

2
1}{ pp ¸8 . Ǒ 

                                                 
1 ʏʠ ʤʦʞʥʘ ʩʢʦʨʠʩʪʘʪʠʩʷ ʝʢʚʽʚʘʣʝʥʪʥʠʤ ʬʦʨʤʫʣʶʚʘʥʥʷʤ ʪʚʝʨʜʞʝʥʥʷ 8: 

ʦʧʝʨʘʮʽʷ ][ f  ʻ ʥʝʽʥôʻʢʪʠʚʥʦ  ʁÚ  ʬʫʥʢʮʽʷ f  ʻ ʥʝʽʥôʻʢʪʠʚʥʦ  ʁʘʙʦ ʬʫʥʢʮʽʷ f  ʻ ʥʝʪʦʪʘʣʴʥʦ .ʁ 
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ʅʘʨʝʰʪʽ ʨʦʟʛʣʷʥʝʤʦ ʦʩʪʘʥʥʽʡ ʚʦʩʴʤʠʡ ʨʷʜʦʢ. ʅʘʚʝʜʝʤʦ ʜʚʘ ʧʨʠʢʣʘʜʘ, ʚ 

ʷʢʠʭ ʪʦʪʘʣʴʥʝ ʚʽʜʥʦʰʝʥʥʷ U  ʥʝʬʫʥʢʮʽʦʥʘʣʴʥʝ ʪʘ ʥʝʽʥôʻʢʪʠʚʥʝ, ʘʣʝ ʚ ʧʝʨʰʦʤʫ 

ʧʨʠʢʣʘʜʽ ʦʧʝʨʘʮʽʷ ][U  ʻ ʽʥôʻʢʪʠʚʥʦʶ, ʘ ʚ ʜʨʫʛʦʤʫ ï ʥʽ. ʆʪʞʝ, ʜʣʷ ʮʴʦʛʦ ʚʠʧʘʜʢʫ 

ʥʽ̫ʢʦʛʦ ʣʦʛʽʯʥʦʛʦ ʟʚôʷʟʢʫ ʤʽʞ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʽʥôʻʢʪʠʚʥʦʩʪʽ ʚʽʜʥʦʰʝʥʥʷ U  ʪʘ 

ʦʧʝʨʘʮʽʾ ][U  ʥʝ ʽʩʥʫʻ. 

ʇʝʨʰʠʡ ʧʨʠʢʣʘʜ ʥʘʚʝʜʝʥʠʡ ʥʘ ʨʠʩ. 3, ʘ ʜʨʫʛʠʡ ʧʨʠʢʣʘʜ ʥʘ ʥʘʩʪʫʧʥʦʤʫ 

ʨʠʩ. 6, ʜʝ yx  ,  ï ʨʽʟʥʽ ʝʣʝʤʝʥʪʠ ʫʥʽʚʝʨʩʫʤʫ, ʷʢʠʡ ʤʽʩʪʠʪʴ ʪʽʣʴʢʠ ʮʽ ʝʣʝʤʝʥʪʠ, ʘ 

ʚʽʜʥʦʰʝʥʥʷ ʪʘʢʝ ï },,,,,{ ><><><= xyyxxxU
def

. ʊʘʢʠʤ ʯʠʥʦʤ, 

},{}],[{}][{ yxyxUxU == , }{}][{ xyU = , ʪʦʙʪʦ ʪʦʪʘʣʴʥʝ ʚʽʜʥʦʰʝʥʥʷ U  ʥʝ ʻ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʪʘ ʥʝ ʻ ʽʥôʻʢʪʠʚʥʠʤ, ʘ ʦʧʝʨʘʮʽʷ ][U  ʥʝ ʻ ʽʥôʻʢʪʠʚʥʦʶ. Ǒ 

 

ʈʠʩ. 1.6. ʇʨʠʢʣʘʜ ʥʝʽʥôʻʢʪʠʚʥʦʛʦ, ʥʝʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʪʦʪʘʣʴʥʦʛʦ 

ʚʽʜʥʦʰʝʥʥʷ U, ʪʘʢʦʛʦ, ʱʦ ʦʧʝʨʘʮʽʷ [U] ʥʝ ʻ ʽʥôʻʢʪʠʚʥʦʶ 

ʇʨʦʢʦʤʝʥʪʫʻʤʦ ʱʝ ʨʷʜʢʠ 5, 6 ʪʘʙʣʠʮʽ 5 ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʢʨʠʪʝʨʽʶ 

ʽʥô̒ʢʪʠʚʥʦʩʪʽ ʚʽʜʥʦʰʝʥʴ (ʪʚʝʨʜʞʝʥʥʷ 6): ʷʢʱʦ ʽʥô̒ ʢʪʠʚʥʝ ʚʽʜʥʦʰʝʥʥʷ U  

ʪʦʪʘʣʴʥʦ, ʪʦ ʦʧʝʨʘʮʽʷ ][U  ʪʘʢʦʞ ʽʥô̒ ʢʪʠʚʥʘ, ʪʦʙʪʦ ʜʣʷ ʚʩʽʭ ʤʥʦʞʠʥ YX,  

ʚʠʢʦʥʫʻʪʴʩʷ ʽʤʧʣʽʢʘʮʽʷ ][][ YUXUYX ¸Ý¸ ; ʷʢʱʦ ʞ ʽʥô̒ ʢʪʠʚʥʝ ʚʽʜʥʦʰʝʥʥʷ 

U  ʥʝ ʻ ʪʦʪʘʣʴʥʠʤ, ʪʦ ʦʧʝʨʘʮʽʷ ][U  ʥʝ ʻ ʽʥô̒ ʢʪʠʚʥʦʶ, ʘʣʝ ʜʣʷ ʚʩʽʭ ʤʥʦʞʠʥ YX,  

ʚʠʢʦʥʫʻʪʴʩʷ Ăʙʽʣʴʰ ʩʠʣʴʥʘò ʽʤʧʣʽʢʘʮʽʷ Å=ÝÅ= ][][ YUXUYX 11  (ʪʦʙʪʦ 

ʦʙʤʝʞʝʥʥʷ ʚʠʛʣʷʜʫ À|][U  ʻ ʽʥô̒ ʢʪʠʚʥʠʤ, ʜʝ À ï ʜʦʚʽʣʴʥʘ ʧʽʜʤʥʦʞʠʥʘ ʙʫʣʝʘʥʫ 

)(DP , ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʤʥʦʞʠʥ, ʷʢʽ ʥʝ ʧʝʨʝʪʠʥʘʶʪʴʩʷ). 

ʅʘʩʪʫʧʥʝ ʪʚʝʨʜʞʝʥʥʷ ʨʦʟʢʨʠʚʘʻ ʟʚô̫ ʟʦʢ ʤʽʞ ʚʣʘʩʪʠʚʦʩʪʷʤʠ 

ʢʦʤʫʪʘʪʠʚʥʦʩʪʽ ʪʘ ʘʩʦʮʽʘʪʠʚʥʦʩʪʽ ʧʨʠ ʨʦʟʧʦʚʩʶʜʞʝʥʥʽ ʙʽʥʘʨʥʠʭ ʦʧʝʨʘʮʽʡ ʥʘ 

x y 
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ʤʥʦʞʠʥʠ. ʆʩʥʦʚʥʘ ʽʜʝʷ ʜʦʚʝʜʝʥʥʷ (ʫʩʧʘʜʢʫʚʘʥʥʷ ʮʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ) ʧʦʣʷʛʘʻ ʚ 

ʪʦʤʫ, ʱʦ ʥʘ ʦʜʥʦʝʣʝʤʝʥʪʥʠʭ ʤʥʦʞʠʥʘʭ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʧʦ ʩʫʪʽ ʩʧʽʚʧʘʜʘʻ ʟ 

ʧʦʯʘʪʢʦʚʦʶ ʦʧʝʨʘʮʽʻʶ. 

ʗʢʱʦ ʫʪʦʯʥʶʚʘʪʠ ʦʩʪʘʥʥʻ ʪʚʝʨʜʞʝʥʥʷ, ʪʦ ʤʦʚʘ ʡʜʝ ʧʨʦ ʪʝ, ʱʦ 

ʚʽʜʦʙʨʘʞʝʥʥʷ }{ xx
j

:  ʻ ʦʜʥʦʟʥʘʯʥʠʤ ʛʦʤʦʤʦʨʬʽʟʤʦʤ ʯʘʩʪʢʦʚʦʾ ʘʣʛʝʙʨʠ 

(ʪʦʯʥʽʰʝ ʛʨʫʧʦʾʜʘ ʟʘ ʪʝʨʤʽʥʦʣʦʛʽʻʶ [41, ʨʦʟʜʽʣ II, Ä 3, ʩ. 89]) >< FD;  ʚ ʘʣʛʝʙʨʫ 

(ʛʨʫʧʦʾʜ) >< ][);( FDP , ʜʝ )(DP  ï ʷʢ ʽ ʨʘʥʽʰʝ, ʙʫʣʝʘʥ ʫʥʽʚʝʨʩʫʤʫ D  (ʪʦʙʪʦ ʜʣʷ 

ʚʩʽʭ yx  ,  ʚʠʢʦʥʫʻʪʴʩʷ ʨʽʚʥʽʩʪʴ ),]([),( yxFyxF jjj =  ʟʘ ʫʤʦʚʠ ʚʠʟʥʘʯʝʥʥʷ ʣʽʚʦʾ 

ʯʘʩʪʠʥʠ)1 (ʪʦʙʪʦ ʚʠʟʥʘʯʝʥʥʷ ),( yxF ). 

ʊʚʝʨʜʞʝʥʥʷ 1.10 (ʫʩʧʘʜʢʫʚʘʥʥʷ ʢʦʤʫʪʘʪʠʚʥʦʩʪʽ ʪʘ ʘʩʦʮʽʘʪʠʚʥʦʩʪʽ, 

ʢʨʠʪʝʨʽʾ ʢʦʤʫʪʘʪʠʚʥʦʩʪʽ ʪʘ ʘʩʦʮʽʘʪʠʚʥʦʩʪʽ ʦʧʝʨʘʮʽʾ ʚʠʛʣʷʜʫ ][F ). ɺʠʢʦʥʫʻʪʴʩʷ 

ʝʢʚʽʚʘʣʝʥʪʥʽʩʪʴ 

ʙʽʥʘʨʥʘ ʯʘʩʪʢʦʚʘ ʦʧʝʨʘʮʽʷ F ʢʦʤʫʪʘʪʠʚʥʘ (ʘʩʦʮʽʘʪʠʚʥʘ)Úʙʽʥʘʨʥʘ 

ʪʦʪʘʣʴʥʘ ʦʧʝʨʘʮʽʷ ][F ʢʦʤʫʪʘʪʠʚʥʘ (ʘʩʦʮʽʘʪʠʚʥʘ).  

ɼʦʚʝʜʝʥʥʷ. ʈʦʟʛʣʷʥʝʤʦ ʩʧʦʯʘʪʢʫ ʚʠʧʘʜʦʢ ʢʦʤʫʪʘʪʠʚʥʦʩʪʽ ʽ ʧʦʯʥʝʤʦ ʟ 

ʥʝʦʙʭʽʜʥʦʩʪʽ, ʷʢʫ ʜʦʚʝʜʝʤʦ ʚʽʜ ʩʫʧʨʦʪʠʚʥʦʛʦ. ʆʪʞʝ, ʥʝʭʘʡ ʦʧʝʨʘʮʽʷ F 

ʢʦʤʫʪʘʪʠʚʥʘ, ʘ ʦʧʝʨʘʮʽʷ [F] ʥʽ. ʊʦʜʽ ʽʩʥʫʶʪʴ ʤʥʦʞʠʥʠ X, Y, ʪʘʢʽ, ʱʦ 

).,]([),]([ XYFYXF ¸  ɿʥʘʯʠʪʴ, ʽʩʥʫʻ ʝʣʝʤʝʥʪ z, ʷʢʠʡ ʥʘʣʝʞʠʪʴ ʦʜʥʽʡ ʟ ʮʠʭ 

ʤʥʦʞʠʥ ʽ ʥʝ ʥʘʣʝʞʠʪʴ ʽʥʰʽʡ. ʈʦʟʛʣʷʥʝʤʦ ʜʣʷ ʚʠʟʥʘʯʝʥʦʩʪʽ ʚʠʧʘʜʦʢ 

).,]([),,]([ XYFzYXFz ÎÍ  ɿ ʦʟʥʘʯʝʥʥʷ ʦʧʝʨʘʮʽʾ [F] ʚʠʧʣʠʚʘʻ, ʱʦ ʽʩʥʫʶʪʴ 

ʝʣʝʤʝʥʪʠ YyXx ÍÍ , , ʪʘʢʽ, ʱʦ ).,(~ yxFz-  ɸʣʝ ʦʧʝʨʘʮʽʷ F ʢʦʤʫʪʘʪʠʚʥʘ, ʪʦʙʪʦ 

);,]([][),(~),(~ XYFXYFxyFyxFz =³Í--  ʧʨʠʡʰʣʠ ʜʦ ʧʨʦʪʠʨʽʯʯʷ.Ǒ 

ɼʦʚʝʜʝʤʦ ʜʦʩʪʘʪʥʽʩʪʴ ʪʘʢʦʞ ʚʽʜ ʩʫʧʨʦʪʠʚʥʦʛʦ. ʅʝʭʘʡ ʦʧʝʨʘʮʽʷ [F] 

ʢʦʤʫʪʘʪʠʚʥʘ, ʘ ʦʧʝʨʘʮʽʷ F ʥ̔. ʊʦʜʽ ʽʩʥʫʶʪʴ ʝʣʝʤʝʥʪʠ x, y, ʪʘʢʽ, ʱʦ ʚʽʜʧʦʚʽʜʥʘ 

ʫʟʘʛʘʣʴʥʝʥʘ ʨʽʚʥʽʩʪʴ ʥʝ ʚʠʢʦʥʫʻʪʴʩʷ ï ).,(~),( xyFyxF -/  ʎʝ ʤʦʞʝ ʙʫʪʠ ʪʽʣʴʢʠ ʚ 

                                                 
1 ʊʘʢʦʞ ʤʦʞʥʘ ʩʢʘʟʘʪʠ, ʱʦ ʯʘʩʪʢʦʚʘ ʘʣʛʝʙʨʘ >< FD;  ʚʢʣʘʜʘʻʪʴʩʷ ʚ ʘʣʛʝʙʨʫ >< ][);( FDP . ɿʘʫʚʘʞʠʤʦ ʪʘʢʦʞ, 

ʱʦ ʘʥʘʣʦʛʽʯʥʘ ʩʠʪʫʘʮʽʷ ʤʘʻ ʤʽʩʮʝ ʽ ʧʨʠ ʨʦʟʧʦʚʩʶʜʞʝʥʥʽ ʫʥʘʨʥʠʭ ʯʘʩʪʢʦʚʠʭ ʦʧʝʨʘʮʽʡ: j ʻ ʦʜʥʦʟʥʘʯʥʠʤ 

ʛʦʤʦʤʦʨʬʽʟʤʦʤ ʯʘʩʪʢʦʚʦʾ ʘʣʛʝʙʨʠ >< fD;  (ʫʥʦʾʜ, ʜʠʚ. [41, ʛʣ. VI, Ä 13, ʩ. 349]) ʚ ʘʣʛʝʙʨʫ (ʫʥʦʾʜ) 

>< ][);( fDP , ʪʦʙʪʦ ʯʘʩʪʢʦʚʘ ʘʣʛʝʙʨʘ >< fD;  ʚʢʣʘʜʘʻʪʴʩʷ ʚ ʘʣʛʝʙʨʫ >< ][);( fDP . 
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ʜʚʦʭ ʚʠʧʘʜʢʘʭ: ʦʙʠʜʚʘ ʟʥʘʯʝʥʥʷ ʚʠʟʥʘʯʝʥʽ ʪʘ ʥʝ ʨʽʚʥʽ; ʦʜʥʝ ʽʟ ʟʥʘʯʝʥʴ 

ʚʠʟʥʘʯʝʥʝ, ʘ ʜʨʫʛʝ ʥʝʚʠʟʥʘʯʝʥʝ. 

ʈʦʟʛʣʷʥʝʤʦ ʧʝʨʰʠʡ ʚʠʧʘʜʦʢ: ),(),,( xyFyxF  ʚʠʟʥʘʯʝʥʽ ʪʘ 

).,(),( xyFyxF ¸  ɸʣʝ )},({}){},]({[ yxFyxF = , )},,({}){},]({[ xyFxyF =  ʪʦʙʪʦ 

}){},]({[}){},]({[ xyFyxF ¸  ʚʩʫʧʝʨʝʯ ʢʦʤʫʪʘʪʠʚʥʦʩʪʽ ʦʧʝʨʘʮʽʾ [F]. 

ʈʦʟʛʣʷʥʝʤʦ ʜʨʫʛʠʡ ʚʠʧʘʜʦʢ. ʅʝʭʘʡ ʜʣʷ ʚʠʟʥʘʯʝʥʦʩʪʽ ʟʥʘʯʝʥʥʷ ),( yxF  

ʚʠʟʥʘʯʝʥʝ, ʘ ʟʥʘʯʝʥʥʷ ),( xyF  ʥʝʚʠʟʥʘʯʝʥʝ. ʊʦʜʽ )},,({}){},]({[ yxFyxF =  ʘʣʝ 

,}){},]({[ Å=xyF  ʱʦ ʟʥʦʚʫ ʞ ʩʫʧʝʨʝʯʠʪʴ ʢʦʤʫʪʘʪʠʚʥʦʩʪʽ ʦʧʝʨʘʮʽʾ [F]. Ǒ 

ʇʝʨʝʡʜʝʤʦ ʜʦ ʨʦʟʛʣʷʜʫ ʘʩʦʮʽʘʪʠʚʥʦʩʪʽ ʪʘ ʧʦʯʥʝʤʦ ʟ ʥʝʦʙʭʽʜʥʦʩʪʽ, ʷʢʫ 

ʜʦʚʝʜʝʤʦ ʚʽʜ ʩʫʧʨʦʪʠʚʥʦʛʦ. ʅʝʭʘʡ ʦʧʝʨʘʮʽʷ F ʘʩʦʮʽʘʪʠʚʥʘ, ʘ ʦʧʝʨʘʮʽʷ [F] ï ʥʽ. 

ʊʦʜʽ ʽʩʥʫʶʪʴ ʤʥʦʞʠʥʠ X, Y, Z, ʪʘʢʽ, ʱʦ )).,]([,]([)),,](]([[ ZYFXFZYXFF ¸  

ɿʥʘʯʠʪʴ, ʽʩʥʫʻ ʝʣʝʤʝʥʪ t, ʷʢʠʡ ʥʘʣʝʞʠʪʴ ʦʜʥʽʡ ʟ ʮʠʭ ʤʥʦʞʠʥ ʽ ʥʝ ʥʘʣʝʞʠʪʴ 

ʽʥʰʽʡ. ʅʝʭʘʡ ʜʣʷ ʚʠʟʥʘʯʝʥʦʩʪʽ )).,]([,]([),),,](]([[ XYFXFtZYXFFt ÎÍ ɿ 

ʦʟʥʘʯʝʥʥʷ ʦʧʝʨʘʮʽʾ [F] ʚʠʧʣʠʚʘʻ ʽʩʥʫʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ZzYyXx ÍÍÍ ,, , ʪʘʢʠʭ, 

ʱʦ ).),,((~ zyxFFt-  ɸʣʝ ʪʦʜʽ )),]([,]([)),(,(~ ZYFXFzyFxFt Í-  ï ʧʨʦʪʠʨʽʯʯʷ. 

ɼʦʩʪʘʪʥʽʩʪʴ ʜʦʚʝʜʝʤʦ ʪʘʢʦʞ ʚʽʜ ʩʫʧʨʦʪʠʚʥʦʛʦ. ʅʝʭʘʡ ʦʧʝʨʘʮʽʷ [F] 

ʘʩʦʮʽʘʪʠʚʥʘ, ʘ ʦʧʝʨʘʮʽʷ F ʪʘʢʦʶ ʥʝ ʻ. ʊʦʜʽ ʽʩʥʫʶʪʴ ʝʣʝʤʝʥʪʠ x, y, z, ʪʘʢʽ, ʱʦ 

)).,(,(~)),,(( zyFxFzyxFF -/  ʗʢ ʽ ʨʘʥʽʰʝ ʮʷ ʫʟʘʛʘʣʴʥʝʥʘ ʨʽʚʥʽʩʪʴ ʥʝ ʚʠʢʦʥʫʻʪʴʩʷ 

ʪʽʣʴʢʠ ʫ ʜʚʦʭ ʚʠʧʘʜʢʘʭ: (1) ʟʥʘʯʝʥʥʷ ʦʙʦʭ ʯʘʩʪʠʥ ʚʠʟʥʘʯʝʥʽ ʪʘ ʥʝ ʨʽʚʥʽ; (2) ʦʜʥʝ 

ʽʟ ʟʥʘʯʝʥʴ ʚʠʟʥʘʯʝʥʝ, ʘ ʜʨʫʛʝ ʥʽ. 

ʈʦʟʛʣʷʥʝʤʦ ʧʝʨʰʠʡ ʚʠʧʘʜʦʢ: )),(,(),),,(( zyFxFzyxFF  ʚʠʟʥʘʯʝʥʽ, ʘʣʝ ʥʝ 

ʨʽʚʥʽ. ʊʦʜʽ ʤʘʶʪʴ ʤʽʩʮʝ ʨʽʚʥʦʩʪʽ: 

))}.,(,({)}),({},]({[})){},]({[},]({[

))},),,(({}){)},,(]({[}){}),{},]({]([[

zyFxFzyFxFzyFxF

zyxFFzyxFFzyxFF

==

==
 

ʆʪʞʝ, })),{},]({[},]({[}){},{},]({]([[ zyFxFzyxFF ¸  ʱʦ ʩʫʧʝʨʝʯʠʪʴ 

ʘʩʦʮʽʘʪʠʚʥʦʩʪʽ ʦʧʝʨʘʮʽʾ [F]. 

ʈʦʟʛʣʷʥʝʤʦ ʜʨʫʛʠʡ ʚʠʧʘʜʦʢ. ʅʝʭʘʡ ʜʣʷ ʚʠʟʥʘʯʝʥʦʩʪʽ ʟʥʘʯʝʥʥʷ 

)),,(( zyxFF  ʚʠʟʥʘʯʝʥʝ (ʪʦʙʪʦ ʚʠʟʥʘʯʝʥʝ ʽ ʟʥʘʯʝʥʥʷ ),( yxF ), ʘ ʟʥʘʯʝʥʥʷ 
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)),(,( zyFxF  ʥʝʚʠʟʥʘʯʝʥʝ (ʪʦʙʪʦ ʘʙʦ ʟʥʘʯʝʥʥʷ ),( zyF  ʥʝʚʠʟʥʘʯʝʥʝ, ʘʙʦ 

ʟʥʘʯʝʥʥʷ ),( zyF  ʚʠʟʥʘʯʝʥʝ, ʘʣʝ ʟʥʘʯʝʥʥʷ )),(,( zyFxF  ʥʝʚʠʟʥʘʯʝʥʝ). ʗʢ ʽ ʚ 

ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ ʨʦʟʛʣʷʥʝʤʦ ʟʥʘʯʝʥʥʷ ʦʧʝʨʘʮʽʾ [F] ʥʘ ʚʽʜʧʦʚʽʜʥʠʭ ʩʠʥʛʣʽʪʦʥʘʭ: 

)};),,(({}){},{},]({]([[ zyxFFzyxFF =  

í
ì
ë

>Í<Å=

>Î<Å=Å
=

.,,)}),({},]({[

,,,)},]({[
})){},]({[},]({[

domFzyʷʢʱʦzyFxF

domFzyʷʢʱʦxF
zyFxF . 

ʇʨʠ ʨʦʟʛʣʷʜʽ ʜʨʫʛʦʛʦ ʨʷʜʢʘ ʢʫʩʢʦʚʦʾ ʩʭʝʤʠ ʪʨʝʙʘ ʚʨʘʭʫʚʘʪʠ, ʱʦ ʟʥʘʯʝʥʥʷ 

)),(,( zyFxF  ʥʝʚʠʟʥʘʯʝʥʝ ʟʘ ʧʨʠʧʫʱʝʥʥʷʤ. ʊʘʢʠʤ ʯʠʥʦʤ, ʘʩʦʮʽʘʪʠʚʥʽʩʪʴ 

ʦʧʝʨʘʮʽʾ [F] ʧʦʨʫʰʫʻʪʴʩʷ; ʧʨʠʡʰʣʠ ʜʦ ʧʨʦʪʠʨʽʯʯʷ. Ǒ 

ʉʘʤʝ ʟ ʦʩʪʘʥʥʴʦʛʦ ʪʚʝʨʜʞʝʥʥʷ ʚʠʧʣʠʚʘʻ, ʱʦ ʨʦʟʰʠʨʝʥʥʷ ][],[ ÙØ , ʷʢʽ 

ʚʠʥʠʢʘʶʴ ʧʨʠ ʨʦʟʛʣʷʜʽ ʪʨʠʟʥʘʯʥʦʾ ʣʦʛʽʢʠ ʂʣʽʥʽ, ʷʚʣʷʶʪʴʩʷ ʢʦʤʫʪʘʪʠʚʥʠʤʠ ʪʘ 

ʘʩʦʮʽʘʪʠʚʥʠʤʠ, ʫʩʧʘʜʢʦʚʫʶʯʠ ʮʽ ʚʣʘʩʪʠʚʦʩʪʽ ʚʽʜ ʧʦʯʘʪʢʦʚʠʭ ʦʧʝʨʘʮʽʡ. 

1.4. ʆʙʤʝʞʝʥʥʷ 

ɺ ʥʘʩʪʫʧʥʦʤʫ ʪʚʝʨʜʞʝʥʥʽ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʚʣʘʩʪʠʚʦʩʪʽ ʦʙʤʝʞʝʥʥʷ. 

ʇʘʨʘʤʝʪʨʠʯʥʠʡ ʦʧʝʨʘʪʦʨ ʥʘ ʤʥʦʞʠʥʽ ʚʽʜʥʦʰʝʥʴ1 XUU |: , ʷʢʠʡ ʚʽʜʥʦʰʝʥʥʶ 

ʩʪʘʚʠʪʴ ʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʡʦʛʦ ʦʙʤʝʞʝʥʥʷ ʟʘ ʤʥʦʞʠʥʦʶ-ʧʘʨʘʤʝʪʨʦʤ X , 

ʧʦʟʥʘʯʠʤʦ X¬ . ʅʠʞʯʝ, ʷʢ ʟʚʠʯʘʡʥʦ, ʧʽʜ ʦʧʝʨʘʪʦʨʦʤ ʟʘʤʠʢʘʥʥʷ ʥʘ ʯʘʩʪʢʦʚʦ 

ʚʧʦʨʷʜʢʦʚʘʥʽʡ ʤʥʦʞʠʥʽ ʤʘʻʤʦ ʥʘ ʫʚʘʟʽ ʽʜʝʤʧʦʪʝʥʪʥʠʡ, ʤʦʥʦʪʦʥʥʠʡ ʪʘ ʩʧʘʜʥʠʡ 

(ʘʙʦ ʟʨʦʩʪʘʶʯʠʡ) ʦʧʝʨʘʪʦʨ (ʜʠʚ., ʥʘʧʨʠʢʣʘʜ, [55, Ä 3, ʩ. 45]). 

ʊʚʝʨʜʞʝʥʥʷ 1.11 (ʚʣʘʩʪʠʚʦʩʪʽ ʦʙʤʝʞʝʥʥʷ). ʆʙʤʝʞʝʥʥʷ ʤʘʻ ʚʣʘʩʪʠʚʦʩʪʽ: 

1) 22112121 ||& XUXUXXUU ÌÝÌÌ  (ʤʦʥʦʪʦʥʥʽʩʪʴ ʦʙʤʝʞʝʥʥʷ; 

ʟʦʢʨʝʤʘ, ʤʦʥʦʪʦʥʥʽʩʪʴ ʧʘʨʘʤʝʪʨʠʯʥʦʛʦ ʦʧʝʨʘʪʦʨʘ X¬ ); 

2) XUXU 12
1

2
1 )|( pp = , ][)|(2

2 XUXU =p  (ʧʨʦʝʢʮʽʷ ʦʙʤʝʞʝʥʥʷ ʟʘ 

ʧʝʨʰʦʶ ʪʘ ʜʨʫʛʦʶ ʢʦʤʧʦʥʝʥʪʦʶ; ʟʚôʷʟʦʢ ʤʽʞ ʧʦʚʥʠʤ ʦʙʨʘʟʦʤ ʪʘ ʦʙʤʝʞʝʥʥʷʤ); 

                                                 
1 ʊʦʙʪʦ )()(: 22 DPDPX ­¬ , ʪʫʪ )( 2DP  ï ʙʫʣʝʘʥ ʜʝʢʘʨʪʦʚʦʛʦ ʢʚʘʜʨʘʪʫ ʫʥʽʚʝʨʩʘʣʴʥʦʾ ʤʥʦʞʠʥʠ D; ʪʘʢʠʤ 

ʯʠʥʦʤ, )( 2DP  ï ʤʥʦʞʠʥʘ ʚʩʽʭ ʙʽʥʘʨʥʠʭ ʚʽʜʥʦʰʝʥʴ ʥʘ ʤʥʦʞʠʥʽ D . 
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3) Å=Ú= XUXU 12
1| pe  (ʢʨʠʪʝʨʽʡ ʧʦʨʦʞʥʦʩʪʽ ʦʙʤʝʞʝʥʥʷ); 

ʟʦʢʨʝʤʘ, ee =Å= || UX  (ʟʙʝʨʝʞʝʥʥʷ ʦʙʤʝʞʝʥʥʷ ʧʦʨʦʞʥʴʦʛʦ ʚʽʜʥʦʰʝʥʥʷ ʪʘ 

ʧʦʨʦʞʥʴʦʾ ʤʥʦʞʠʥʠ); 

4) ;|),(|| 2
1

2
1 UUUUXUXU pp == 1  ʟʦʢʨʝʤʘ, ;|2

1 UXUXU =ÚÌp  

5) ),(||)|( YXUYXU 1=  ʘʙʦ ʚ ʦʧʝʨʘʪʦʨʥʦʤʫ ʚʠʛʣʷʜʽ 

);( YXXY 1A =¬¬¬  (ʢʦʤʧʦʟʠʮʽʷ ʦʙʤʝʞʝʥʴ); ʟʦʢʨʝʤʘ, XXX =¬¬¬ A  

(ʽʜʝʤʧʦʪʝʥʪʥʽʩʪʴ ʦʧʝʨʘʪʦʨʘ X¬ ); 

6) UXU Ì|  (ʩʧʘʜʥʽʩʪʴ ʦʧʝʨʘʪʦʨʘ X¬  ʚʽʜʥʦʩʥʦ ʪʝʦʨʝʪʠʢʦ-

ʤʥʦʞʠʥʥʦʛʦ ʚʽʜʥʦʰʝʥʥʷ ʚʢʣʶʯʝʥʥʷ Ì); 

7) ʧʘʨʘʤʝʪʨʠʯʥʠʡ ʦʧʝʨʘʪʦʨ X¬  ʻ ʦʧʝʨʘʪʦʨʦʤ ʟʘʤʠʢʘʥʥʷ ʚʽʜʥʦʩʥʦ 

ʪʝʦʨʝʪʠʢʦ-ʤʥʦʞʠʥʥʦʛʦ ʚʢʣʶʯʝʥʥʷ ;Ì  

8) i

i

i

i

i

i

i

i

XUXUXUXU ||,||)( 8888 ==  (ʜʠʩʪʨʠʙʫʪʠʚʥʽʩʪʴ 

ʦʙʤʝʞʝʥʥʷ ʚʽʜʥʦʩʥʦ ʦʙôʻʜʥʘʥʴ ʟʘ ʦʙʦʤʘ ʘʨʛʫʤʝʥʪʘʤʠ); 

9) )|(|),|(|)( i

ii

i

i

i

i

i XUXUXUXU 1111 ==  (ʜʠʩʪʨʠʙʫʪʠʚʥʽʩʪʴ 

ʦʙʤʝʞʝʥʥʷ ʚʽʜʥʦʩʥʦ ʧʝʨʝʪʠʥʽʚ ʟʘ ʦʙʦʤʘ ʘʨʛʫʤʝʥʪʘʤʠ); 

10) ;||& XgXfdomfXgf =ÝÌÌ  ʟʦʢʨʝʤʘ, ,|domfgfgf =ÝÌ  

;& gfdomgdomfgf =Ý=Ì  

11) ][])[|( YXUYXU 1=  (ʧʦʚʥʠʡ ʦʙʨʘʟ ʚʽʜʥʦʩʥʦ ʦʙʤʝʞʝʥʥʷ).  

ɼʦʚʝʜʝʥʥʷ. ʇ. 1 ʜʦʚʦʜʠʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ. ɿʘʫʚʘʞʠʤʦ, ʱʦ ʤʦʥʦʪʦʥʥʽʩʪʴ 

(ʚʽʜʥʦʩʥʦ ʪʝʦʨʝʪʠʢʦ-ʤʥʦʞʠʥʥʦʛʦ ʚʢʣʶʯʝʥʥʷ) ʦʙʤʝʞʝʥʥʷ ʚʠʧʣʠʚʘʻ ʪʘʢʦʞ ʽʟ 

ʤʦʥʦʪʦʥʥʦʩʪʽ ʪʝʦʨʝʪʠʢʦ-ʤʥʦʞʠʥʥʠʭ ʦʧʝʨʘʮʽʡ ʧʝʨʝʪʠʥʫ ʪʘ ʜʝʢʘʨʪʦʚʦʛʦ 

ʜʦʙʫʪʢʫ, ʘ ʪʘʢʦʞ ʽʟ ʟʘʤʢʥʝʥʦʩʪʽ ʢʣʘʩʫ ʤʦʥʦʪʦʥʥʠʭ ʦʧʝʨʘʮʽʡ ʚʽʜʥʦʩʥʦ 

ʩʫʧʝʨʧʦʟʠʮʽʾ (ʥʘʛʘʜʘʡʤʦ, ʱʦ )| DXUXU
def

³= 1 . 

ɼʦʚʝʜʝʥʠʡ ʧʫʥʢʪ ʦʟʥʘʯʘʻ, ʱʦ ʦʙʤʝʞʝʥʥʷ ʻ ʤʦʥʦʪʦʥʥʠʤ ʟʘ ʦʙʦʤʘ ʩʚʦʾʤʠ 

ʘʨʛʫʤʝʥʪʘʤʠ (ʘʥʘʣʦʛʽʯʥʦ ʧʦʚʥʦʤʫ ʦʙʨʘʟʫ). Ǒ 
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ʇ. 2 ʪʘʢʦʞ ʜʦʚʦʜʠʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ. ɺʩʪʘʥʦʚʠʤʦ, ʥʘʧʨʠʢʣʘʜ, ʦʜʥʝ ʟ 

ʧʦʪʨʽʙʥʠʭ ʚʢʣʶʯʝʥʴ: .)()()|( 2
1

2
1

2
1

2
1

2
1 XUDXUDXUXU 111 ppppp =³Ì³=  

ʊʫʪ ʩʢʦʨʠʩʪʘʣʠʩʷ ʟʘʛʘʣʴʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʧʨʦʝʢʮʽʾ ʧʝʨʝʪʠʥʫ ʪʘ ʧʨʦʝʢʮʽʾ 

ʜʝʢʘʨʪʦʚʦʛʦ ʜʦʙʫʪʢʫ (ʟʘʫʚʘʞʠʤʦ, ʱʦ ʥʘʚʝʜʝʥʠʡ ʣʘʥʮʶʞʦʢ ʨʽʚʥʦʩʪʝʡ ʪʘ 

ʚʢʣʶʯʝʥʥʷ ʟʘʣʠʰʘʻʪʴʩʷ ʚʽʨʥʠʤ ʽ ʜʣʷ ʢʨʘʡʥʴʦʛʦ ʚʠʧʘʜʢʫ Å=X ). Ǒ 

ʂʨʠʪʝʨʽʡ ʧʦʨʦʞʥʦʩʪʽ ʦʙʤʝʞʝʥʥʷ ʟ ʧ. 3 ʚʠʧʣʠʚʘʻ ʟ ʜʨʫʛʦʛʦ ʧʫʥʢʪʫ ʪʘ 

ʥʘʩʪʫʧʥʦʾ ʟʘʛʘʣʴʥʦʾ ʚʣʘʩʪʠʚʦʩʪʽ ʧʨʦʝʢʮʽʾ ï Å=Ú= UU i
2pe , ʜʝ 2,1=i . 

ɿʙʝʨʝʞʝʥʥʷ ʧʦʨʦʞʥʴʦʾ ʤʥʦʞʠʥʠ ʪʘ ʧʦʨʦʞʥʴʦʛʦ ʚʽʜʥʦʰʝʥʥʷ ʚʠʧʣʠʚʘʻ ʟ 

ʢʨʠʪʝʨʽʶ ʧʦʨʦʞʥʦʩʪʽ ʦʙʤʝʞʝʥʥʷ.Ǒ 

ɺʩʪʘʥʦʚʠʤʦ ʧʝʨʰʫ ʨʽʚʥʽʩʪʴ ʧ. 4: 

.|)()()()(| 2
1

2
1

2
1 XUDXUDUDXUDUXUUXU =³=³³=³= 111111 ppp

ɺʠʱʝ ʩʢʦʨʠʩʪʘʣʠʩʷ ʜʠʩʪʨʠʙʫʪʠʚʥʽʩʪʶ ʜʝʢʘʨʪʦʚʘ ʜʦʙʫʪʢʫ ʚʽʜʥʦʩʥʦ ʧʝʨʝʪʠʥʽʚ ʪʘ 

ʦʯʝʚʠʜʥʦʶ ʥʝʨʽʚʥʽʩʪʶ .2
1 DUU ³Ìp 1 

ɼʨʫʛʘ ʨʽʚʥʽʩʪʴ ʧʫʥʢʪʫ ʜʦʚʦʜʠʪʴʩʷ ʘʥʘʣʦʛʽʯʥʦ: .| 2
1

2
1 UDUUUU =³= pp 1   

ʇʝʨʝʚʽʨʠʤʦ ʝʢʚʽʚʘʣʝʥʪʥʽʩʪʴ ʧʫʥʢʪʫ. ɯʤʧʣʽʢʘʮʽʷ UXUXU =ÝÌ |2
1p  

ʜʦʚʦʜʠʪʴʩʷ, ʩʧʠʨʘʶʯʠʩʴ ʥʘ ʜʦʚʝʜʝʥʽ ʚ ʧʫʥʢʪʽ ʨʽʚʥʦʩʪʽ: 

UUUUXUXU === 2
1

2
1 |)(|| pp1  (ʥʘʛʘʜʘʡʤʦ, ʱʦ XU Ì2

1p  ʟʘ ʧʨʠʧʫʱʝʥʥʷʤ). 

ʆʙʝʨʥʝʥʘ ʽʤʧʣʽʢʘʮʽʷ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʪʘʢ: ʥʝʭʘʡ UXU =| , ʪʦʜʽ 

UXU 2
1

2
1 )|( pp = , ʪʦʙʪʦ ʟʘ ʜʦʚʝʜʝʥʠʤ ʧ. 2 UXU 2

1
2
1 pp =1 ; ʦʯʝʚʠʜʥʦ, ʱʦ ʟ 

ʦʩʪʘʥʥʴʦʾ ʨʽʚʥʦʩʪʽ ʚʠʧʣʠʚʘʻ ʰʫʢʘʥʝ ʚʢʣʶʯʝʥʥʷ XU Ì2
1p . Ǒ 

ʈʦʟʛʣʷʥʝʤʦ ʧ. 5. ɿʘ ʦʟʥʘʯʝʥʥʷʤ ʦʙʤʝʞʝʥʥʷ, ʚʨʘʭʦʚʫʶʯʠ ʜʠʩʪʨʠʙʫʪʠʚʥʽʩʪʴ 

ʜʝʢʘʨʪʦʚʘ ʜʦʙʫʪʢʫ ʚʽʜʥʦʩʥʦ ʧʝʨʝʪʠʥʽʚ, ʤʘʻʤʦ2: 

).(|)(|)|( YXUDYXUDYDXUYXU 11111 =³=³³= Ǒ 

ʆʧʝʨʘʪʦʨʠ XY ¬¬ A , YX1¬  ʩʧʽʚʧʘʜʘʶʪʴ, ʦʩʢʽʣʴʢʠ, ʟ ʦʛʣʷʜʫ ʥʘ 

ʜʦʚʝʜʝʥʥʷ, ʧʨʠʡʤʘʶʪʴ ʦʜʥʘʢʦʚʽ ʟʥʘʯʝʥʥʷ ʥʘ ʜʦʚʽʣʴʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ U . 

ʇ. 6 ʚʠʧʣʠʚʘʻ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟ ʦʟʥʘʯʝʥʥʷ ʦʙʤʝʞʝʥʥʷ. Ǒ 

                                                 
1 ɿʘʫʚʘʞʠʤʦ, ʱʦ ʪʘʢʦʞ ʚʠʢʦʥʫʻʪʴʩʷ ʥʝʨʽʚʥʽʩʪʴ UDU 2

2p³Ì . 
2 ɼʣʷ ʩʧʨʦʱʝʥʥʷ ʟʘʧʠʩʫ ʪʫʪ ʽ ʥʘʜʘʣʽ ʚʚʘʞʘʻʤʦ, ʱʦ ʜʝʢʘʨʪʽʚ ʜʦʙʫʪʦʢ ʤʘʻ ʥʘʡʙʽʣʴʰʠʡ ʧʨʠʦʨʽʪʝʪ. 
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ʇ. 7 ʚʠʧʣʠʚʘʻ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟ ʚʩʪʘʥʦʚʣʝʥʠʭ ʧʧ. 1, 5, 6. Ǒ 

ʇ. 8 ʚʠʧʣʠʚʘʻ ʟ ʚʣʘʩʪʠʚʦʩʪʝʡ ʚʽʜʧʦʚʽʜʥʦʾ ʜʠʩʪʨʠʙʫʪʠʚʥʦʩʪʽ ʧʝʨʝʪʠʥʫ ʪʘ 

ʜʝʢʘʨʪʦʚʘ ʜʦʙʫʪʢʫ. ɼʽʡʩʥʦ, ʧʝʨʝʚʽʨʠʤʦ, ʥʘʧʨʠʢʣʘʜ, ʜʨʫʛʫ ʪʘ ʯʝʪʚʝʨʪʫ ʨʽʚʥʦʩʪʽ 

ʧʫʥʢʪʫ: 

i

i

i

i

i

i

i

i

i

i

XUDXUDXUDXUXU |))(()()(| 88888 111 =³=³=³= ; 

11111 111
i

i

i

i

i

i

i

i

i

i XUDXUDXUDXUXU |)()()(| =³=³=³= . 

ɼʦʚʝʜʝʥʠʡ ʧʫʥʢʪ ʦʟʥʘʯʘʻ, ʱʦ ʦʙʤʝʞʝʥʥʷ ʻ ʜʠʩʪʨʠʙʫʪʠʚʥʠʤ ʚʽʜʥʦʩʥʦ 

ʪʝʦʨʝʪʠʢʦ-ʤʥʦʞʠʥʥʠʭ ʦʙô̒ ʜʥʘʥʴ ʪʘ ʧʝʨʝʪʠʥʽʚ ʟʘ ʢʦʞʥʠʤ ʘʨʛʫʤʝʥʪʦʤ 

(ʘʥʘʣʦʛʽʯʥʦ ʧʦʚʥʦʤʫ ʦʙʨʘʟʫ ʜʣʷ ʦʙô̒ ʜʥʘʥʴ).Ǒ 

ɼʦʚʝʜʝʤʦ ʧʝʨʰʫ ʽʤʧʣʽʢʘʮʽʶ ʧ. 9. ʅʝʭʘʡ gf Ì  ʪʘ domfX Ì , ʪʦʜʽ ʟ 

ʚʨʘʭʫʚʘʥʥʷʤ ʚʩʪʘʥʦʚʣʝʥʦʾ ʜʠʩʪʨʠʙʫʪʠʚʥʦʩʪʽ ʦʙʤʝʞʝʥʥʷ (ʧʦʧʝʨʝʜʥʽʡ ʧ. 8) 

ʤʘʻʤʦ ʨʽʚʥʦʩʪʽ: ,||)\(||))\((| XfXfgXfXfgfXg === 88  ʦʩʢʽʣʴʢʠ 

e==ÅfXfg |)\(  (ʚʩʶʜʠ ʥʝʚʠʟʥʘʯʝʥʘ ʬʫʥʢʮʽʷ). ɼʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʦʨʦʞʥʦʩʪʽ 

ʦʙʤʝʞʝʥʥʷ Xfg |)\(  ʩʢʦʨʠʩʪʘʻʤʦʩʴ ʢʨʠʪʝʨʽʻʤ ʧ. 3 ʪʘ ʦʯʝʚʠʜʥʦʶ ʨʽʚʥʽʩʪʶ 

domfdomgfgdom \)\( = : .)\()\( Å== XdomfdomgXfgdom 11  

ɼʨʫʛʘ ʽʤʧʣʽʢʘʮʽʷ ʚʠʧʣʠʚʘʻ ʟ ʧʝʨʰʦʾ ʪʘ ʨʽʚʥʦʩʪʽ domfff |=  (ʧ. 4). 

ɼʽʡʩʥʦ, ʧʦʢʣʘʜʝʤʦ ʚ ʧʝʨʰʽʡ ʽʤʧʣʽʢʘʮʽʾ domfX = , ʪʦʜʽ .|| domfgfdomff ==  

ʅʘʨʝʰʪʽ, ʪʨʝʪʷ ʽʤʧʣʽʢʘʮʽʷ ʚʠʧʣʠʚʘʻ ʟ ʜʨʫʛʦʾ: .|| gdomggdomfgf ===  Ǒ 

ʇ. 10 ʧʝʨʝʚʽʨʷʻʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ.Ǒ 

ɿ ʧ. 2 ʜʦʚʝʜʝʥʦʛʦ ʪʚʝʨʜʞʝʥʥʷ ʚʠʧʣʠʚʘʻ ʨʽʚʥʽʩʪʴ ][2
2 DUU =p , ʷʢʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʴ ʷʢ ʦʯʝʚʠʜʥʘ ʧʨʠ ʜʦʚʝʜʝʥʥʽ ʧ. 8 ʪʚʝʨʜʞʝʥʥʷ 2 ʧʨʦ 

ʚʣʘʩʪʠʚʦʩʪʽ ʧʦʚʥʦʛʦ ʦʙʨʘʟʫ; ʜʽʡʩʥʦ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧ. 4 ʪʚʝʨʜʞʝʥʥʷ 11 ʤʘʻʤʦ 

ʣʘʥʮʶʞʦʢ ʨʽʚʥʦʩʪʝʡ ][)|(2
2

2
2 DUDUU ==pp . 

ɿʘʫʚʘʞʠʤʦ, ʱʦ ʧ. 9 ʥʝ ʚʠʢʦʥʫʻʪʴʩʷ ʜʣʷ ʚʽʜʥʦʰʝʥʴ, ʚʟʘʛʘʣʽ ʢʘʞʫʯʠ; ʪʦʙʪʦ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʪʫʪ ʩʫʪʪʻʚʘ; ʥʘʚʝʜʝʤʦ ʚʽʜʧʦʚʽʜʥʠʡ ʧʨʠʢʣʘʜ. ʅʝʭʘʡ 
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ʚʽʜʥʦʰʝʥʥʷ VU ,  ʪʘ ʤʥʦʞʠʥʘ X  ʥʘʩʪʫʧʥʽ: },{ ><= yxU
def

, },,,{ ><><= zxyxV
def

, 

}{ xX
def

= , ʧʨʠʯʦʤʫ zy¸  (ʜʠʚ. ʨʠʩ. 7). 

 

x 

y  

z 

vu,  

v  

X 

 

ʈʠʩ. 1.7. ʅʝʚʠʢʦʥʘʥʥʷ ʧ.9 ʪʚʝʨʜʞʝʥʥʷ 11 ʜʣʷ ʚʽʜʥʦʰʝʥʴ 

ʆʯʝʚʠʜʥʦ, ʱʦ VUÌ , UX 2
1pÌ , ʘʣʝ XVXU ¸ , ʪʦʙʪʦ ʧʝʨʰʘ ʽʤʧʣʽʢʘʮʽʷ 

ʥʝ ʚʠʢʦʥʫʻʪʴʩʷ. ʊʘʢʦʞ ʦʯʝʚʠʜʥʦ, ʱʦ UVU 2
1p¸ , ʪʦʙʪʦ ʜʨʫʛʘ ʽʤʧʣʽʢʘʮʽʷ ʪʘʢʦʞ 

ʥʝ ʚʠʢʦʥʫʻʪʴʩʷ. ʅʘʨʝʰʪʽ, ʦʯʝʚʠʜʥʦ, ʱʦ VU 2
1

2
1 pp = , ʘʣʝ VU ¸ , ʦʪʞʝ ʽ ʪʨʝʪʷ 

ʽʤʧʣʽʢʘʮʽʷ ʥʝ ʚʠʢʦʥʫʻʪʴʩʷ. ɿʘʫʚʘʞʠʤʦ: ʜʣʷ ʮʴʦʛʦ ʧʨʠʢʣʘʜʫ ʛʦʣʦʚʥʝ ʪʝ, ʱʦ 

VUË , UXU =|  ʪʘ VXV =| . 

ʊʘʢʦʞ ʚʽʜʤʽʪʠʤʦ: ʦʩʪʘʥʥʻ (ʪʨʝʪʻ) ʪʚʝʨʜʞʝʥʥʷ ʧ. 9 ʦʟʥʘʯʘʻ, ʱʦ ʩʽʤô̫  

ʬʫʥʢʮʽʡ ʟ ʦʜʥʘʢʦʚʦʶ ʦʙʣʘʩʪʶ ʦʟʥʘʯʝʥʦʩʪʽ, ʚʧʦʨʷʜʢʦʚʘʥʠʭ ʟʘ ʚʢʣʶʯʝʥʥʷʤ ʾʭʥʽʭ 

ʛʨʘʬʽʢʽʚ, ʻ ʜʠʩʢʨʝʪʥʦʶ ʤʥʦʞʠʥʦʶ (ʚ ʟʚʠʯʘʡʥʦʤʫ ʨʦʟʫʤʽʥʥʽ, ʜʠʚ., ʥʘʧʨʠʢʣʘʜ, 

[55, Ä 1, ʩ. 8]. 

1.5. ʇʨʦʝʢʮʽʷ ʪʘ ʚʽʜʥʦʰʝʥʥʷ ʩʫʤʽʩʥʦʩʪʽ 

ɺʠʭʦʜʷʯʠ ʟ ʥʘʩʪʫʧʥʦʛʦ ʦʯʝʚʠʜʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʧʨʦʝʢʮʽʾ ʚʽʜʥʦʰʝʥʥʷ (ʟʘ 

ʧʝʨʰʦʶ ʯʠ ʜʨʫʛʦʶ ʢʦʤʧʦʥʝʥʪʦʶ) ʯʝʨʝʟ ʧʦʚʥʠʡ ʦʙʨʘʟ ʚʽʜʥʦʰʝʥʥʷ ʚʽʜʥʦʩʥʦ 

ʩʝʣʝʢʪʦʨʘ 

  ][22 UIU ii =p , 2,1 =i ; (1.2) 

ʜʝ DDDI i ­³:2 , yyxIxyxI == ),( ,),( 2
2

2
1  ï ʩʝʣʝʢʪʦʨʠ, ʚʢʘʞʝʤʦ ʟʘʛʘʣʴʥʦʟʥʘʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʧʨʦʝʢʮʽʾ; ʢʨʽʤ ʪʦʛʦ ʥʘʚʝʜʝʤʦ ʮʽʢʘʚʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʨʦʝʢʮʽʾ, ʱʦ 

ʧʝʨʝʚʽʨʷʶʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ: 

1) 8811
j

ji

j

jij

j

i

j

ji UUUU 2222  ; pppp =Ì  (ʚʝʨʭʥʷ ʦʮʽʥʢʘ ʧʨʦʝʢʮʽʾ 

ʧʝʨʝʪʠʥʫ); 
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2) XYX =³ )(2
1p , ʷʢʱʦ Å̧Y ; YYX =³ )(2

2p , ʷʢʱʦ Å̧X  (ʧʨʦʝʢʮʽʾ 

ʜʝʢʘʨʪʦʚʘ ʜʦʙʫʪʢʫ); 

3) ep =ÚÅ= UUi
2 , 2,1=i  (ʢʨʠʪʝʨʽʡ ʧʦʨʦʞʥʦʩʪʽ ʧʨʦʝʢʮʽʾ); 

4) )()( 2
2

2
1 UUU pp ³Ì  (ʚʝʨʭʥʷ ʦʮʽʥʢʘ ʚʽʜʥʦʰʝʥʥʷ ʚ ʪʝʨʤʽʥʘʭ ʜʝʢʘʨʪʦʚʘ 

ʜʦʙʫʪʢʫ ʧʨʦʝʢʮʽʡ); 

5) ][2
2 DUU =p  (ʚʠʨʘʟ ʧʨʦʝʢʮʽʾ ʟʘ ʜʨʫʛʦʶ ʢʦʤʧʦʥʝʥʪʦʶ ʯʝʨʝʟ ʧʦʚʥʠʡ 

ʦʙʨʘʟ); 

6) )(\)()\( gdomfdomgfdomgf =Ýº  (ʜʦʩʪʘʪʥʷ ʫʤʦʚʘ 

ʜʠʩʪʨʠʙʫʪʠʚʥʦʩʪʽ ʧʨʦʝʢʮʽʾ ʟʘ ʧʝʨʰʦʶ ʢʦʤʧʦʥʝʥʪʦʶ ʚʽʜʥʦʩʥʦ ʨʽʟʥʠʮʽ ʬʫʥʢʮʽʡ). 

7) 2
2

1
2

21 UUUU ii pp ÌÝÌ , ʜʝ 2,1 =i  (ʤʦʥʦʪʦʥʥʽʩʪʴ ʧʨʦʝʢʮʽʾ ʟʘ 

ʧʝʨʰʦʶ ʪʘ ʜʨʫʛʦʶ ʢʦʤʧʦʥʝʥʪʦʶ). 

ɺʠʱʝ ʚ ʧ. 6 º ï ʙʽʥʘʨʥʝ ʚʽʜʥʦʰʝʥʥʷ ʩʫʤʽʩʥʦʩʪʽ ʚʽʜʥʦʰʝʥʴ, ʟʦʢʨʝʤʘ, 

ʬʫʥʢʮʽʡ: ,|| XVXUVU
def

=Úº  ʪʫʪ VUX
def

2
1

2
1 pp 1=  ï ʧʝʨʝʪʠʥ ʧʨʦʝʢʮʽʡ 

ʚʠʭʽʜʥʠʭ ʚʽʜʥʦʰʝʥʴ ʟʘ ʧʝʨʰʦʶ ʢʦʤʧʦʥʝʥʪʦʶ [53, ʧʽʜʨʦʟʜ. 1.3, ʩ. 25]. 

ʆʯʝʚʠʜʥʦ, ʱʦ ʚʽʜʥʦʰʝʥʥʷ ʩʫʤʽʩʥʦʩʪʽ ʨʝʬʣʝʢʩʠʚʥʝ, ʩʠʤʝʪʨʠʯʥʝ (ʱʦ 

ʚʠʧʣʠʚʘʻ ʟ ʦʜʥʦʡʤʝʥʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʨʽʚʥʦʩʪʽ), ʘʣʝ ʥʝ ʪʨʘʥʟʠʪʠʚʥʝ 

(ʱʦ ʧʦʢʘʟʫʶʪʴ ʧʨʦʩʪʽ ʧʨʠʢʣʘʜʠ)1, ʚʟʘʛʘʣʽ ʢʘʞʫʯʠ; ʪʘʢʦʞ ʦʯʝʚʠʜʥʦ, ʱʦ ʧʦʨʦʞʥʻ 

ʚʽʜʥʦʰʝʥʥʷ ʩʫʤʽʩʥʝ ʟ ʜʦʚʽʣʴʥʠʤ ʚʽʜʥʦʰʝʥʥʷʤ ï Uºe , ʦʩʢʽʣʴʢʠ ʦʙʤʝʞʝʥʥʷ 

ʟʙʝʨʽʛʘʻ ʧʦʨʦʞʥʶ ʤʥʦʞʠʥʫ [ʪʚʝʨʜʞʝʥʥʷ 11 ʧʨʦ ʚʣʘʩʪʠʚʦʩʪʽ ʦʙʤʝʞʝʥʥʷ, ʧ. 3]. 

ɺʣʘʩʪʠʚʦʩʪʽ 1, 3, 7 ʚʠʧʣʠʚʘʶʪʴ ʟ ʟʦʙʨʘʞʝʥʥʷ (2) ʪʘ ʚʽʜʧʦʚʽʜʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦʚʥʦʛʦ ʦʙʨʘʟʫ; ʚʣʘʩʪʠʚʦʩʪʽ 2, 4, 5 ʧʝʨʝʚʽʨʷʶʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ; 

ʜʘʣʽ ʟʫʧʠʥʠʤʦʩʴ ʥʘ ʜʦʚʝʜʝʥʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 6. ɿʘʫʚʘʞʠʤʦ, ʱʦ ʩʘʤʝ ʮʷ ʚʣʘʩʪʠʚʽʩʪʴ 

ʫ ʯʘʩʪʢʦʚʦʤʫ ʚʠʧʘʜʢʫ gf Ì  ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʴ ʚ ʜʦʚʝʜʝʥʥʽ ʧ. 9 ʪʚʝʨʜʞʝʥʥʷ 11 

ʧʨʦ ʚʣʘʩʪʠʚʦʩʪʽ ʦʙʤʝʞʝʥʥʷ (ʦʯʝʚʠʜʥʦ, ʱʦ ʟ ʧʦʨʽʚʥʷʥʥʦʩʪʽ ʬʫʥʢʮʽʡ ʟʘ 

ʪʝʦʨʝʪʠʢʦ-ʤʥʦʞʠʥʥʠʤ ʚʢʣʶʯʝʥʥʷʤ ʚʠʧʣʠʚʘʻ ʾʭʥʷ ʩʫʤʽʩʥʽʩʪʴ). ʇʦʯʥʝʤʦ ʟ ʣʝʤʠ 

                                                 
1 ɿʦʢʨʝʤʘ, ʚʽʜʥʦʰʝʥʥʷ ʩʫʤʽʩʥʦʩʪʽ ʻ ʚʽʜʥʦʰʝʥʥʷʤ ʪʦʣʝʨʘʥʪʥʦʩʪʽ (ʜʠʚ., ʥʘʧʨʠʢʣʘʜ, [46, ʛʣ. 1, Ä 1, ʩʪ. 26; 59, ʛʣ. 3, 

Ä 1, ʩʪ. 80]) 
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ʧʨʦ ʟʚô̫ ʟʦʢ ʤʽʞ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʶ ʪʘ ʽʥô̒ ʢʪʠʚʥʽʩʪʶ, ʷʢʘ ʜʦʧʦʚʥʶʻ 

ʪʚʝʨʜʞʝʥʥʷ 1. 

ʃʝʤʘ 1.1 (ʟʚô̫ ʟʦʢ ʤʽʞ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʶ ʪʘ ʽʥô̒ ʢʪʠʚʥʽʩʪʶ, ʢʨʠʪʝʨʽʡ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ). ɺʽʜʥʦʰʝʥʥʷ U  ʻ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ Ú  ʦʙʤʝʞʝʥʥʷ (ʩʝʣʝʢʪʦʨʘ 

ʟʘ ʧʝʨʰʦʶ ʢʦʤʧʦʥʝʥʪʦʶ ʟʘ ʚʽʜʥʦʰʝʥʥʷʤ) UI |2
1  ʻ ̔ʥô̒ ʢʪʠʚʥʠʤ.  

ɼʦʚʝʜʝʥʥʷ. ʅʝʦʙʭʽʜʥʽʩʪʴ ʚʩʪʘʥʦʚʠʤʦ ʚʽʜ ʩʫʧʨʦʪʠʚʥʦʛʦ: ʥʝʭʘʡ ʚʽʜʥʦʰʝʥʥʷ 

U  ʬʫʥʢʮʽʦʥʘʣʴʥʝ, ʘʣʝ ʦʙʤʝʞʝʥʥʷ UI |2
1  ʥʝ ʻ ʽʥôʻʢʪʠʚʥʠʤ. ʊʦʜʽ ʽʩʥʫʶʪʴ ʨʽʟʥʽ 

ʧʘʨʠ Uyxyx >Í¡¡<>< ,,, , ʪʘʢʽ, ʱʦ xx ¡= . ʆʪʞʝ, yy ¡¸ , ʱʦ ʩʫʧʝʨʝʯʠʪʴ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʚʽʜʥʦʰʝʥʥʷ U . Ǒ 

ɼʦʩʪʘʪʥʽʩʪʴ ʜʦʚʦʜʠʪʴʩʷ ʘʥʘʣʦʛʽʯʥʠʤ ʯʠʥʦʤ  ʚʽʜ ʩʫʧʨʦʪʠʚʥʦʛʦ. Ǒ 

ʅʘʩʣʽʜʦʢ 1.1. (ʜʦʩʪʘʪʥʷ ʫʤʦʚʘ ʜʠʩʪʨʠʙʫʪʠʚʥʦʩʪʽ ʧʨʦʝʢʮʽʾ ʟʘ ʧʝʨʰʦʶ 

ʢʦʤʧʦʥʝʥʪʦʶ ʚʽʜʥʦʩʥʦ ʨʽʟʥʠʮʽ ʬʫʥʢʮʽʡ) ɺʠʢʦʥʫʻʪʴʩʷ ʽʤʧʣʽʢʘʮʽʷ 

)(\)()\( gdomfdomgfdomgf =Ýº .  

ɼʦʚʝʜʝʥʥʷ. ʅʝʭʘʡ gf º , ʪʦʜʽ ʟʛʽʜʥʦ ʟ [10; 53, ʧʽʜʨʦʟʜ. 2.7, ʣʝʤʘ 2.7.1, 

ʩ. 49] ʚʽʜʥʦʰʝʥʥʷ gf 8  ʬʫʥʢʮʽʦʥʘʣʴʥʝ1. ɿʥʘʯʠʪʴ, ʟ ʦʛʣʷʜʫ ʥʘ ʧʦʧʝʨʝʜʥʶ ʣʝʤʫ 

1 ʦʙʤʝʞʝʥʥʷ )(2
1 gfI 8  ʻ ʽʥô̒ ʢʪʠʚʥʠʤ. ɿʘʣʠʰʘʻʪʴʩʷ ʟʘʩʪʦʩʫʚʘʪʠ ʜʦʩʪʘʪʥʶ 

ʫʤʦʚʫ ʜʠʩʪʨʠʙʫʪʠʚʥʦʩʪʽ ʧʦʚʥʦʛʦ ʦʙʨʘʟʫ ʚʽʜʥʦʩʥʦ ʨʽʟʥʠʮʽ (ʪʚʝʨʜʞʝʥʥʷ 3, ʧ. 3) 

ʪʘ ʟʦʙʨʘʞʝʥʥʷ (2): )(\)(][\][]\[)\( 2
1

2
1

2
1 gdomfdomgIfIgfIgfdom === .  

ɼʘʣʽ ʙʫʜʝ ʧʦʢʘʟʘʥʦ, ʱʦ ʽʤʧʣʽʢʘʮʽʷ ʦʩʪʘʥʥʴʦʛʦ ʥʘʩʣʽʜʢʫ ʦʙʝʨʪʘʻʪʴʩʷ. 

ʇʦʯʥʝʤʦ ʟ ʫʟʘʛʘʣʴʥʝʥʥʷ ʜʦʚʝʜʝʥʦʛʦ ʥʘʩʣʽʜʢʫ 1 ʜʣʷ ʚʽʜʥʦʰʝʥʴ. 

ʊʚʝʨʜʞʝʥʥʷ 1.12 (ʢʨʠʪʝʨʽʡ ʜʠʩʪʨʠʙʫʪʠʚʥʦʩʪʽ ʧʨʦʝʢʮʽʾ ʟʘ ʧʝʨʰʦʶ 

ʢʦʤʧʦʥʝʥʪʦʶ ʚʽʜʥʦʩʥʦ ʨʽʟʥʠʮʽ ʚʽʜʥʦʰʝʥʴ). ɺʠʢʦʥʫʻʪʴʩʷ ʝʢʚʽʚʘʣʝʥʪʥʽʩʪʴ 

VUVUVXU 2
1

2
1

2
1 \)\(| ppp =ÚÌ , ʜʝ VUX

def
2
1

2
1 pp 1= .  

                                                 
1  ʈʦʣʴ ʚʽʜʥʦʰʝʥʥʷ ʩʫʤʽʩʥʦʩʪʽ ʚ ʫʩʪʨʦʾ ʤʥʦʞʠʥʠ ʯʘʩʪʢʦʚʠʭ ʬʫʥʢʮʽʡ, ʚʧʦʨʷʜʢʦʚʘʥʠʭ ʟʘ ʚʢʣʶʯʝʥʥʷʤ ʛʨʘʬʽʢʽʚ, 

ʙʫʜʝ ʜʦʢʣʘʜʥʦ ʚʠʚʯʘʪʠʩʷ ʚ ʥʘʩʪʫʧʥʦʤʫ ʨʦʟʜʽʣʽ; ʪʘʤ, ʟʦʢʨʝʤʘ, ʙʫʜʝ ʜʦʚʝʜʝʥʦ ʟʙʝʨʝʞʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʧʨʠ 

ʦʙôʻʜʥʘʥʥʽ ʩʫʤʽʩʥʠʭ ʬʫʥʢʮʽʡ. 
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ɼʦʚʝʜʝʥʥʷ ʧʦʯʥʝʤʦ ʟ ʥʝʦʙʭʽʜʥʦʩʪʽ. ʆʪʞʝ, ʥʝʭʘʡ VXU Ì| , ʚʩʪʘʥʦʚʠʤʦ 

ʨʽʚʥʽʩʪʴ VUVU 2
1

2
1

2
1 \)\( ppp = , ʪʦʙʪʦ, ʚʨʘʭʦʚʫʶʯʠ ʟʦʙʨʘʞʝʥʥʷ (2), ï ʨʽʚʥʽʩʪʴ 

][\][]\[ 2
1

2
1

2
1 VIUIVUI = . 

ʉʢʦʨʠʩʪʘʪʠʩʷ ʜʦʩʪʘʪʥʴʦʶ ʫʤʦʚʦʶ ʜʠʩʪʨʠʙʫʪʠʚʥʦʩʪʽ ʧʦʚʥʦʛʦ ʦʙʨʘʟʫ 

ʚʽʜʥʦʩʥʦ ʨʽʟʥʠʮʽ, ʷʢ ʙʫʣʦ ʟʨʦʙʣʝʥʦ ʚ ʜʦʚʝʜʝʥʥʽ ʧʦʧʝʨʝʜʥʴʦʛʦ ʥʘʩʣʽʜʢʫ 1, ʥʝ 

ʤʦʞʥʘ, ʦʩʢʽʣʴʢʠ, ʟʛʽʜʥʦ ʟ ʣʝʤʦʶ 1, ʜʣʷ ʮʴʦʛʦ ʧʦʪʨʽʙʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ 

ʚʽʜʥʦʰʝʥʥʷ VU8 , ʱʦ ʥʝ ʚʠʢʦʥʫʻʪʴʩʷ ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ. ʊʦʤʫ ʧʨʦʚʝʜʝʤʦ 

ʧʨʷʤʝ ʜʦʚʝʜʝʥʥʷ. 

ɿʛʽʜʥʦ ʟ ʧ. 7 ʪʚʝʨʜʞʝʥʥʷ 2 ʧʨʦ ʚʣʘʩʪʠʚʦʩʪʽ ʧʦʚʥʦʛʦ ʦʙʨʘʟʫ (ʚʽʜʧʦʚʽʜʥʘ 

ʥʠʞʥʷ ʦʮʽʥʢʘ ʧʦʚʥʦʛʦ ʦʙʨʘʟʫ ʨʽʟʥʠʮʽ) ʚʠʢʦʥʫʻʪʴʩʷ ʚʢʣʶʯʝʥʥʷ 

][\][]\[ 2
1

2
1

2
1 VIUIVUI É ; ʪʘʢʠʤ ʯʠʥʦʤ, ʟʘʣʠʰʘʻʪʴʩʷ ʚʩʪʘʥʦʚʠʪʠ ʦʙʝʨʥʝʥʝ 

ʚʢʣʶʯʝʥʥʷ ][\][]\[ 2
1

2
1

2
1 VIUIVUI Ì .  

ʆʪʞʝ ʥʝʭʘʡ ]\[2
1 VUIxÍ , ʪʦʜʽ ʽʩʥʫʻ ʝʣʝʤʝʥʪ y, ʪʘʢʠʡ, ʱʦ 

VyxUyx >Î<>Í< ,,, . ɿʚʽʜʩʠ ʚʠʧʣʠʚʘʻ, ʱʦ ][2
1 UIxÍ  ʽ ʟʘʣʠʰʘʻʪʴʩʷ 

ʚʩʪʘʥʦʚʠʪʠ, ʱʦ ][2
1 VIxÎ . ɿʨʦʙʠʤʦ ʮʝ ʚʽʜ ʩʫʧʨʦʪʠʚʥʦʛʦ: ʥʝʭʘʡ ][2

1 VIxÍ , ʪʦʜʽ 

XVUVIUIx ==Í 2
1

2
1

2
1

2
1 ][][ pp 11 ; ʟʥʘʯʠʪʴ, ʤʘʻʤʦ VXUyx Ì>Í< |, , ʟʚʽʜʢʠ 

ʚʠʧʣʠʚʘʻ, ʱʦ Vyx >Í< ,  ï ʧʨʠʡʰʣʠ ʜʦ ʧʨʦʪʠʨʽʯʯʷ. Ǒ 

ɼʦʩʪʘʪʥʽʩʪʴ ʚʩʪʘʥʦʚʠʤʦ ʪʘʢʦʞ ʚʽʜ ʩʫʧʨʦʪʠʚʥʦʛʦ: ʥʝʭʘʡ 

VUVU 2
1

2
1

2
1 \)\( ppp = , ʘʣʝ ʚʢʣʶʯʝʥʥʷ VXU Ì|  ʥʝ ʚʠʢʦʥʫʻʪʴʩʷ. ɿʚʽʜʩʠ 

ʚʠʧʣʠʚʘʻ ʽʩʥʫʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ yx, , ʪʘʢʠʭ, ʱʦ VUXx 2
1

2
1 pp 1=Í , Uyx >Í< , , 

ʘʣʝ Vyx >Î< , . ɿʥʘʯʠʪʴ, VUyx \, >Í< , ʪʦʙʪʦ VUVUx 2
1

2
1

2
1 \)\( ppp =Í ; ʪʘʢʠʤ 

ʯʠʥʦʤ, Vx 2
1pÎ  ï ʧʨʠʡʰʣʠ ʜʦ ʧʨʦʪʠʨʽʯʯʷ. Ǒ 

ʅʘʩʣʽʜʦʢ 1.2 (ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʘ ʚʣʘʩʪʠʚʽʩʪʴ ʚʽʜʥʦʰʝʥʥʷ ʩʫʤʽʩʥʦʩʪʽ, 

ʜʦʩʪʘʪʥʷ ʫʤʦʚʘ ʜʠʩʪʨʠʙʫʪʠʚʥʦʩʪʽ ʧʨʦʝʢʮʽʾ ʟʘ ʧʝʨʰʦʶ ʢʦʤʧʦʥʝʥʪʦʶ ʚʽʜʥʦʩʥʦ 

ʨʽʟʥʠʮʽ). 

ɺʠʢʦʥʫʻʪʴʩʷ ʝʢʚʽʚʘʣʝʥʪʥʽʩʪʴ  
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UVUVVUVUVU 2
1

2
1

2
1

2
1

2
1

2
1 \)\(&\)\( pppppp ==Úº .  

ɼʦʚʝʜʝʥʥʷ. ʗʢ ʽ ʨʘʥʽʰʝ ʧʦʟʥʘʯʠʤʦ VUX
def

2
1

2
1 pp 1= . ɿ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʦʙʤʝʞʝʥʥʷ ʚʠʧʣʠʚʘʻ ʥʘʩʪʫʧʥʘ ʧʨʦʩʪʘ ʝʢʚʽʚʘʣʝʥʪʥʽʩʪʴ 

  XVXUVXU ||| ÌÚÌ . (1.3) 

ɼʽʡʩʥʦ, ʟ ʩʧʘʜʥʦʩʪʽ ʦʙʤʝʞʝʥʥʷ (ʪʚʝʨʜʞʝʥʥʷ 11, ʧ. 6) ʪʨʠʚʽʘʣʴʥʦ ʚʠʧʣʠʚʘʻ 

ʽʤʧʣʽʢʘʮʽʷ VXUXVXU ÌÝÌ ||| , ʘ ʦʙʝʨʥʝʥʘ ʽʤʧʣʽʢʘʮʽʷ ʚʠʧʣʠʚʘʻ ʟ 

ʤʦʥʦʪʦʥʥʦʩʪʽ ʪʘ ʽʜʝʤʧʦʪʝʥʪʥʦʩʪʽ ʦʙʤʝʞʝʥʥʷ (ʪʚʝʨʜʞʝʥʥʷ 11, ʧʧ. 1, 5; ʜʦ ʦʙʦʭ 

ʯʘʩʪʠʥ ʚʢʣʶʯʝʥʥʷ VXU Ì|  ʪʨʝʙʘ ʧʨʦʩʪʦ ʟʘʩʪʦʩʫʚʘʪʠ ʦʙʤʝʞʝʥʥʷ ʟʘ 

ʤʥʦʞʠʥʦʶ X ). 

ʄʘʶʯʠ ʝʢʚʽʚʘʣʝʥʪʥʽʩʪʴ (3), ʚʩʪʘʥʦʚʠʤʦ ʥʝʦʙʭʽʜʥʽʩʪʴ. ʅʝʭʘʡ VU º , ʪʦʜʽ 

ʟʘ ʦʟʥʘʯʝʥʥʷʤ ʚʽʜʥʦʰʝʥʥʷ ʩʫʤʽʩʥʦʩʪʽ ʚʠʢʦʥʫʻʪʴʩʷ ʨʽʚʥʽʩʪʴ XVXU || = , ʪʦʙʪʦ 

XVXU || Ì  ʪʘ ʥʘʚʧʘʢʠ XVXU || É . ɿʘʣʠʰʘʻʪʴʩʷ ʟʘʩʪʦʩʫʚʘʪʠ ʝʢʚʽʚʘʣʝʥʪʥʽʩʪʴ 

(3) ʪʘ ʪʚʝʨʜʞʝʥʥʷ 12 (ʢʨʠʪʝʨʽʡ ʜʠʩʪʨʠʙʫʪʠʚʥʦʩʪʽ ʧʨʦʝʢʮʽʾ ʟʘ ʧʝʨʰʦʶ 

ʢʦʤʧʦʥʝʥʪʦʶ ʚʽʜʥʦʩʥʦ ʨʽʟʥʠʮʽ). Ǒ 

ɺʩʪʘʥʦʚʠʤʦ ʜʦʩʪʘʪʥʽʩʪʴ. ʅʝʭʘʡ VUVU 2
1

2
1

2
1 \)\( ppp =  ʪʘ 

UVUV 2
1

2
1

2
1 \)\( ppp = . ɿ ʪʚʝʨʜʞʝʥʥʷ 12 ʚʠʧʣʠʚʘʻ, ʱʦ VXU Ì|  ʪʘ UXV Ì| ; 

ʦʪʞʝ, ʚʨʘʭʦʚʫʶʯʠ ʝʢʚʽʚʘʣʝʥʪʥʽʩʪʴ (3), ʤʘʻʤʦ XVXU || Ì  ʪʘ XUXV || Ì , 

ʪʦʙʪʦ XVXU || = ; ʟʘʣʠʰʘʻʪʴʩʷ ʧʨʦʩʪʦ ʩʢʦʨʠʩʪʘʪʠʩʷ ʦʟʥʘʯʝʥʥʷʤ ʚʽʜʥʦʰʝʥʥʷ 

ʩʫʤʽʩʥʦʩʪʽ. Ǒ 

ɿ ʦʩʪʘʥʥʴʦʛʦ ʥʘʩʣʽʜʢʫ ʚʠʧʣʠʚʘʻ, ʟʦʢʨʝʤʘ, ʥʘʩʣʽʜʦʢ 1 ʪʘ ʡʦʛʦ ʥʘʩʪʫʧʥʝ 

ʫʟʘʛʘʣʴʥʝʥʥʷ. 

ʅʘʩʣʽʜʦʢ 1.1' . (ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʘ ʚʣʘʩʪʠʚʽʩʪʴ ʚʽʜʥʦʰʝʥʥʷ ʩʫʤʽʩʥʦʩʪʽ 

ʬʫʥʢʮʽʡ). ɺʠʢʦʥʫʻʪʴʩʷ ʝʢʚʽʚʘʣʝʥʪʥʽʩʪʴ 

gf º  Ú  )(\)()\( gdomfdomgfdom = .  

ɼʦʚʝʜʝʥʥʷ. ɺʠʭʦʜʷʯʠ ʟ ʥʘʩʣʽʜʢʫ 1 ʜʦʩʠʪʴ ʜʦʚʝʩʪʠ ʜʦʩʪʘʪʥʽʩʪʴ. ʆʪʞʝ, 

ʥʝʭʘʡ )(\)()\( gdomfdomgfdom = ; ʟ ʪʚʝʨʜʞʝʥʥʷ 12 ʚʠʧʣʠʚʘʻ, ʱʦ gXf Ì| , ʜʝ 

domgdomfX
def

1= ; ʟʚʽʜʩʠ, ʟ ʦʛʣʷʜʫ ʥʘ ʝʢʚʽʚʘʣʝʥʪʥʽʩʪʴ (3) ʟ ʜʦʚʝʜʝʥʥʷ ʥʘʩʣʽʜʢʫ 
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2, ʤʘʻʤʦ ʚʢʣʶʯʝʥʥʷ XgXf || Ì ; ʟʘʣʠʰʘʻʪʴʩʷ ʟʘʩʪʦʩʫʚʘʪʠ ʦʩʪʘʥʥʶ ʽʤʧʣʽʢʘʮʽʶ 

ʟ ʧ. 9 ʪʚʝʨʜʞʝʥʥʷ 11 (ʧʨʦ ʚʣʘʩʪʠʚʦʩʪʽ ʦʙʤʝʞʝʥʥʷ) ʪʘ ʚʨʘʭʫʚʘʪʠ, ʱʦ ʬʫʥʢʮʽʾ 

ʦʩʪʘʥʥʴʦʛʦ ʚʢʣʶʯʝʥʥʷ ʤʘʶʪʴ ʦʜʥʘʢʦʚʫ ʦʙʣʘʩʪʴ ʦʟʥʘʯʝʥʦʩʪʽ (ʘ ʩʘʤʝ X): ʦʪʞʝ 

XgXf || =  , ʪʦʙʪʦ gf º .  

ʗʢ ʙʘʯʠʤʦ ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʘ ʚʣʘʩʪʠʚʽʩʪʴ ʩʫʤʽʩʥʦʩʪʽ ʬʫʥʢʮʽʡ (ʥʘʩʣʽʜʦʢ 1ǋ) 

ʚʠʛʣʷʜʘʻ ʙʽʣʴʰ ʧʨʦʩʪʦ ʥʽʞ ʜʣʷ ʚʽʜʥʦʰʝʥʴ ʟʘʛʘʣʴʥʦʛʦ ʚʠʜʫ (ʥʘʩʣʽʜʦʢ 2); ʩʧʨʘʚʘ 

ʚ ʪʦʤʫ, ʱʦ ʩʘʤʝ ʜʣʷ ʬʫʥʢʮʽʡ ʚʠʢʦʥʫʻʪʴʩʷ ʧ. 9 ʪʚʝʨʜʞʝʥʥʷ 11 (ʧʨʦ ʚʣʘʩʪʠʚʦʩʪʽ 

ʦʙʤʝʞʝʥʥʷ). ɿʘʫʚʘʞʠʤʦ ʪʘʢʦʞ, ʱʦ ʧʨʦʩʪʽ ʧʨʠʢʣʘʜʠ ʪʘ ʚʨʘʭʫʚʘʥʥʷ ʪʚʝʨʜʞʝʥʥʷ 

12 (ʢʨʠʪʝʨʽʡ ʜʠʩʪʨʠʙʫʪʠʚʥʦʩʪʽ ʧʨʦʝʢʮʽʾ ʟʘ ʧʝʨʰʦʶ ʢʦʤʧʦʥʝʥʪʦʶ ʚʽʜʥʦʩʥʦ 

ʨʽʟʥʠʮʽ ʚʽʜʥʦʰʝʥʴ) ʧʦʢʘʟʫʶʪʴ: ʩʧʨʦʩʪʠʪʠ ʥʘʩʣʽʜʦʢ 2, ʚʠʣʫʯʘʶʯʠ ʦʜʠʥ ʟ ʯʣʝʥʽʚ 

ʢʦʥôʁ ʥʢʮʽʾ ʚ ʧʨʘʚʽʡ ʯʘʩʪʠʥʽ, ʥʝ ʤʦʞʥʘ. 

ʅʘʩʪʫʧʥʝ ʪʚʝʨʜʞʝʥʥʷ 13 ʻ ʘʥʘʣʦʛʦʤ ʪʚʝʨʜʞʝʥʥʷ 12 ʪʘ ʥʘʩʣʽʜʢʫ 2 ʜʣʷ 

ʧʨʦʝʢʮʽʾ (ʟʘ ʧʝʨʰʦʶ ʢʦʤʧʦʥʝʥʪʦʶ) ʧʝʨʝʪʠʥʫ ʚʽʜʥʦʰʝʥʴ (ʪʦʯʥʽʰʝ ʢʘʞʫʯʠ, 

ʘʥʘʣʦʛʦʤ ʜʣʷ ʜʠʩʪʨʠʙʫʪʠʚʥʦʩʪʽ ʧʨʦʝʢʮʽʾ ʟʘ ʧʝʨʰʦʶ ʢʦʤʧʦʥʝʥʪʦʶ ʚʽʜʥʦʩʥʦ 

ʧʝʨʝʪʠʥʽʚ). ɺ ʜʦʚʝʜʝʥʥʽ ʟʥʘʜʦʙʣʷʪʴʩʷ ʜʚʽ ʥʘʩʪʫʧʥ ̔ ʣʝʤʠ (ʧʨʠʯʦʤʫ ʣʝʤʘ 2 

ʧʦʪʨʽʙʥʘ ʜʣʷ ʜʦʚʝʜʝʥʥʷ ʣʝʤʠ 3). ɼʘʣʽ ʚʩʶʜʠ ʜʣʷ ʩʧʨʦʱʝʥʥʷ ʟʘʧʠʩʫ ʧʦʚʥʽ ʦʙʨʘʟʠ 

ʩʠʥʛʣʽʪʦʥʽʚ }{ x  ʙʫʜʝʤʦ ʧʦʟʥʘʯʘʪʠ ʯʝʨʝʟ ][xU . 

ʃʝʤʘ 1.2. ɺʠʢʦʥʫʶʪʴʩʷ ʪʘʢʽ ʪʚʝʨʜʞʝʥʥʷ: 

1) 8
Ux

xUxU
2
1

][}{
pÍ

³= ; 

2) ])[][&(& 2
1

2
1

2
1 xVxUUxxVUVU ¸Í$Ý=¸ ppp .  

ɼʦʚʝʜʝʥʥʷ. ʇʝʨʰʠʡ ʧʫʥʢʪ ʧʝʨʝʚʽʨʷʻʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ, ʘ ʜʨʫʛʠʡ 

ʚʠʧʣʠʚʘʻ ʟ ʧʝʨʰʦʛʦ (ʬʦʨʤʘʣʴʥʝ ʜʦʚʝʜʝʥʥʷ ʧʨʦʚʦʜʠʪʴʩʷ ʚʽʜ ʩʫʧʨʦʪʠʚʥʦʛʦ)1.  

ɼʨʫʛʠʡ ʧʫʥʢʪ ʜʦʚʝʜʝʥʦʾ ʣʝʤʠ ʤʘʻ ʪʘʢʫ ʟʤʽʩʪʦʚʥʫ ʽʥʪʝʨʧʨʝʪʘʮʽʶ: ʷʢʱʦ 

ʨʽʟʥʽ ʚʽʜʥʦʰʝʥʥʷ ʤʘʶʪʴ ʦʜʥʘʢʦʚʽ ʧʨʦʝʢʮʽʾ ʟʘ ʧʝʨʰʦʶ ʢʦʤʧʦʥʝʥʪʦʶ, ʪʦ ʽʩʥʫʻ 

ʝʣʝʤʝʥʪ ʮʽʻʾ ʧʨʦʝʢʮʽʾ, ʥʘ ʷʢʦʤʫ ʚʽʜʥʦʰʝʥʥʷ Ăʨʦʟʨʽʟʥʷʶʪʴʩʷò, ʮʽʣʢʦʤ ʟʨʦʟʫʤʽʣʦ 

ʪʘʢʦʞ, ʱʦ ʽʤʧʣʽʢʘʮʽʷ ʜʨʫʛʦʛʦ ʧʫʥʢʪʫ ʥʝ ʦʙʝʨʪʘʻʪʴʩʷ. 

                                                 
1 ɿʘʫʚʘʞʠʤʦ, ʱʦ ʨʽʚʥʽʩʪʴ ʧʝʨʰʦʛʦ ʧʫʥʢʪʫ ʚʠʢʦʥʫʻʪʴʩʷ ʽ ʜʣʷ ʧʦʨʦʞʥʴʦʛʦ ʚʽʜʥʦʰʝʥʥʷ U  (ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʩʪʘʥʜʘʨʪʥʦʾ ʜʦʤʦʚʣʝʥʦʩʪʽ ʧʨʦ ʦʙôʻʜʥʘʥʥʷ ʟʘ ʧʦʨʦʞʥʴʦʶ ʤʥʦʞʠʥʦʶ ʽʥʜʝʢʩʽʚ Å=
ÍIi

iA8 , ʷʢʱʦ Å=I ). 
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ʃʝʤʘ 1.3 (ʢʨʠʪʝʨʽʡ ʩʫʤʽʩʥʦʩʪʽ ʚʽʜʥʦʰʝʥʴ). ɺʠʢʦʥʫʻʪʴʩʷ ʝʢʚʽʚʘʣʝʥʪʥʽʩʪʴ 

UVUVUUVU \&\ ººÚº .  

ɼʦʚʝʜʝʥʥʷ. ʇʦʯʥʝʤʦ ʟ ʥʝʦʙʭʽʜʥʦʩʪʽ. ʅʝʭʘʡ VU º , ʩʧʦʯʘʪʢʫ ʧʦʢʘʞʝʤʦ, 

ʱʦ VUU \º . ɿ ʥʘʩʣʽʜʢʫ 2 ʚʠʧʣʠʚʘʻ ʨʽʚʥʽʩʪʴ VUVU 2
1

2
1

2
1 \)\( ppp = ; ʪʘʢʠʤ 

ʯʠʥʦʤ, VUVUU 2
1

2
1

2
1

2
1 \)\( pppp =1 . ʆʪʞʝ, ʧʦʟʥʘʯʘʶʯʠ VUX

def
2
1

2
1 \pp= , ʪʨʝʙʘ 

ʧʝʨʝʚʽʨʠʪʠ ʨʽʚʥʽʩʪʴ XVUXU |)\(| = . ɼʽʡʩʥʦ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʜʠʩʪʨʠʙʫʪʠʚʥʽʩʪʴ ʦʙʤʝʞʝʥʥʷ ʚʽʜʥʦʩʥʦ ʦʙôʻʜʥʘʥʴ (ʪʚʝʨʜʞʝʥʥʷ 11, ʧ. 8), ʤʘʻʤʦ 

XVUXVUXVUVUXU |)(|)\(|)\(| 1818 == . 

ʊʝʧʝʨ, ʚʠʭʦʜʷʯʠ ʟ ʢʨʠʪʝʨʽʶ ʧʦʨʦʞʥʦʩʪʽ ʦʙʤʝʞʝʥʥʷ (ʪʚʝʨʜʞʝʥʥʷ 11, ʧ. 3) 

ʪʘ ʟʘʛʘʣʴʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʨʦʝʢʮʽʾ, ʧʦʢʘʞʝʤʦ, ʱʦ ʜʨʫʛʠʡ ʜʦʜʘʥʦʢ ʧʨʘʚʦʾ 

ʯʘʩʪʠʥʠ ʦʩʪʘʥʥʴʦʾ ʨʽʚʥʦʩʪʽ ʥʘʩʧʨʘʚʜʽ ʧʦʨʦʞʥʽʡ; ʜʽʡʩʥʦ: 

Å==Ì )\()( 2
1

2
1

2
1

2
1

2
1

2
1

2
1 VUVUXVUXVU ppppppp 111111 . ʐʫʢʘʥʘ 

ʨʽʚʥʽʩʪʴ XVUXU |)\(| =  ʚʩʪʘʥʦʚʣʝʥʘ, ʘ ʟ ʥʝʶ ʽ ʪʚʝʨʜʞʝʥʥʷ VUU \º . Ǒ 

ɼʨʫʛʝ ʪʚʝʨʜʞʝʥʥʷ UVU \º  ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʘʥʘʣʦʛʽʯʥʦ (ʪʨʝʙʘ 

ʩʢʦʨʠʩʪʘʪʠʩʷ ʪʠʤ ʬʘʢʪʦʤ, ʱʦ ʟʛʽʜʥʦ ʟ ʥʘʩʣʽʜʢʦʤ 2 ʧʨʦʝʢʮʽʾ ʟʘ ʧʝʨʰʦʶ 

ʢʦʤʧʦʥʝʥʪʦʶ ʚʽʜʥʦʰʝʥʴ U  ʪʘ UV \  ʚʟʘʛʘʣʽ ʥʝ ʧʝʨʝʪʠʥʘʶʪʴʩʷ ʟʘ ʫʤʦʚʠ 

VU º ). Ǒ 

ɼʦʚʝʜʝʤʦ ʜʦʩʪʘʪʥʽʩʪʴ ʚʽʜ ʩʫʧʨʦʪʠʚʥʦʛʦ. ʅʝʭʘʡ VUU \º  ʪʘ UVU \º , 

ʘʣʝ ʚʽʜʥʦʰʝʥʥʷ U , V  ʥʝ ʩʫʤʽʩʥʽ. ʊʦʜʽ, XVXU || ¸ , ʜʝ VUX
def

2
1

2
1 pp Æ= . ɿʛʽʜʥʦ 

ʟ ʧ. 2 ʣʝʤʠ 2 ʽʩʥʫʻ ʝʣʝʤʝʥʪ 0x , ʪʘʢʠʡ, ʱʦ Xx Í0 , ʧʨʠʯʦʤʫ ][][ 00 xVxU ¸ . 

ʆʩʢʽʣʴʢʠ ʤʥʦʞʠʥʠ ][],[ 00 xVxU  ʥʝ ʨʽʚʥʽ, ʪʦ ʤʦʞʣʠʚʽ ʪʨʠ ʥʘʩʪʫʧʥʠʭ ʚʠʧʘʜʢʠ. ɺ 

ʧʝʨʰʠʭ ʜʚʦʭ ʚʠʧʘʜʢʘʭ ʮʽ ʤʥʦʞʠʥʠ ʧʦʨʽʚʥʶʚʘʥʽ (ʚʽʜʥʦʩʥʦ ʪʝʦʨʝʪʠʢʦ-

ʤʥʦʞʠʥʥʦʛʦ ʚʢʣʶʯʝʥʥʷ), ʚ ʪʨʝʪʴʦʤʫ ï ʚʽʜʧʦʚʽʜʥʦ ʥʝ ʧʦʨʽʚʥʶʚʘʥʽ. 

1. ][][ 00 xVxU Ë . ʆʩʢʽʣʴʢʠ ʤʥʦʞʠʥʘ ][ 0xU  ʥʝʧʦʨʦʞʥʷ, ʪʦ ʽʩʥʫʶʪʴ 

ʝʣʝʤʝʥʪʠ 00,zy , ʪʘʢʽ, ʱʦ ][ 00 xUy Í , ][\][ 000 xUxVz Í  (ʜʠʚ. ʨʠʩ. 8). ʇʦʢʣʘʜʝʤʦ 



 42 

)\(2
1

2
1 UVUX

def

pp Æ=¡ . ɿ ʥʘʣʝʞʥʦʩʪʝʡ Uyx >Í< 00, , UVzx \, 00 >Í<  ʚʠʧʣʠʚʘʻ, 

ʱʦ Xx ¡Í0 . 

 

 

0x  

0z  

][ 0xV  

0y  

][ 0xU  

 

ʈʠʩ. 1.8. ɼʦ ʧ. 1 ʜʦʚʝʜʝʥʥʷ ʜʦʩʪʘʪʥʦʩʪʽ ʣʝʤʠ 3 

ɯʜʝʷ ʧʦʜʘʣʴʰʦʛʦ ʜʦʚʝʜʝʥʥʷ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦ ʚʽʜʥʦʰʝʥʥʷ UVU \, , 

ʚʩʫʧʝʨʝʯ ʾʭʥʽʡ ʩʫʤʽʩʥʦʩʪʽ, Ăʚʝʜʫʪʴ ʩʝʙʝ ʧʦ-ʨʽʟʥʦʤʫò ʥʘ ʝʣʝʤʝʥʪʽ 0x . 

ʊʝʧʝʨ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ, ʱʦ UVU \º , ʧʨʠʡʜʝʤʦ ʜʦ ʧʨʦʪʠʨʽʯʯʷ ʚ 

ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ. ɼʽʡʩʥʦ, Uyx >Í< 00, , ʜʝ Xx ¡Í0 , ʪʦʙʪʦ XUyx ¡>Í< |, 00 . ɿ 

ʩʫʤʽʩʥʦʩʪʽ UVU \º  ʪʘ ʦʟʥʘʯʝʥʥʷ ʤʥʦʞʠʥʠ X¡ ʚʠʧʣʠʚʘʻ ʥʘʣʝʞʥʽʩʪʴ 

XUVyx ¡>Í< |)\(, 00 . ʊʠʤ ʙʽʣʴʰʝ UVyx \, 00 >Í< , ʟʚʽʜʢʠ Uyx >Î< 00,  ï 

ʧʨʦʪʠʨʽʯʯʷ. Ǒ 

2. ][][ 00 xUxV Ë . ʆʩʢʽʣʴʢʠ ʤʥʦʞʠʥʘ ][ 0xV  ʥʝʧʦʨʦʞʥʷ, ʪʦ ʽʩʥʫʶʪʴ 

ʝʣʝʤʝʥʪʠ 00,zy , ʪʘʢʽ, ʱʦ ][ 00 xVy Í , ][\][ 000 xVxUz Í  (ʜʠʚ. ʨʠʩ. 9). ʇʦʢʣʘʜʝʤʦ 

)\(2
1

2
1 VUUX

def

pp Æ=¡¡ ; ʦʩʢʽʣʴʢʠ ʧʨʦʝʢʮʽʷ ʤʦʥʦʪʦʥʥʘ, ʪʦ ʦʯʝʚʠʜʥʦ, ʱʦ 

)\(2
1 VUX

def

p=¡¡ . ɿ ʥʘʣʝʞʥʦʩʪʽ VUzx \, 00 >Í< , ʚʠʧʣʠʚʘʻ, ʱʦ Xx ¡¡Í0 . 



 43 

 

 

0x  

0z  

][ 0xU  

0y  

][ 0xV  

 

ʈʠʩ. 1.9. ɼʦ ʧ. 2 ʜʦʚʝʜʝʥʥʷ ʜʦʩʪʘʪʥʦʩʪʽ ʣʝʤʠ 3 

ɯʜʝʷ ʧʦʜʘʣʴʰʦʛʦ ʜʦʚʝʜʝʥʥʷ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦ ʚʽʜʥʦʰʝʥʥʷ VUU \, , 

ʚʩʫʧʝʨʝʯ ʾʭ ʩʫʤʽʩʥʦʩʪʽ, Ăʚʝʜʫʪʴ ʩʝʙʝ ʧʦ-ʨʽʟʥʦʤʫò ʥʘ ʝʣʝʤʝʥʪʽ 0x . 

ɼʽʡʩʥʦ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ, ʱʦ VUU \º , ʧʨʠʡʜʝʤʦ ʜʦ ʧʨʦʪʠʨʽʯʯʷ ʚ 

ʜʨʫʛʦʤʫ ʚʠʧʘʜʢʫ. ɼʽʡʩʥʦ, Uyx >Í< 00, , ʜʝ Xx ¡¡Í0 , ʪʦʙʪʦ XUyx ¡¡>Í< |, 00 . ɿ 

ʩʫʤʽʩʥʦʩʪʽ VUU \º  ʪʘ ʦʟʥʘʯʝʥʥʷ ʤʥʦʞʠʥʠ X¡¡ ʚʠʧʣʠʚʘʻ ʥʘʣʝʞʥʽʩʪʴ 

XVUyx ¡¡>Í< |)\(, 00 . ʊʠʤ ʙʽʣʴʰʝ VUyx \, 00 >Í< , ʟʚʽʜʢʠ Vyx >Î< 00,  ï 

ʧʨʦʪʠʨʽʯʯʷ. Ǒ 

3. Å̧][\][ 00 xVxU  ʠ Å̧][\][ 00 xUxV . ʊʦʜʽ ʽʩʥʫʶʪʴ ʝʣʝʤʝʥʪʠ 00,zy , ʪʘʢʽ, 

ʱʦ ][\][ 000 xVxUy Í , ][\][ 000 xUxVz Í  (ʜʠʚ. ʨʠʩ. 10). ʇʦʢʣʘʜʝʤʦ 

)\(2
1

2
1 UVUX

def

pp Æ=¡¡¡ . 

ʆʩʢʽʣʴʢʠ VUyx \, 00 >Í< , ʪʦ UVUx 2
1

2
10 )\( pp ÌÍ ; ʟʘ ʘʥʘʣʦʛʽʻʶ ʦʩʢʽʣʴʢʠ 

UVzx \, 00 >Í< , ʪʦ )\(2
10 UVx pÍ . ʆʪʞʝ Xx ¡¡¡Í0 . 

ɯʜʝʷ ʧʦʜʘʣʴʰʦʛʦ ʜʦʚʝʜʝʥʥʷ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦ ʚʽʜʥʦʰʝʥʥʷ UVU \, , 

ʚʩʫʧʝʨʝʯ ʾʭʥʴʦʾ ʩʫʤʽʩʥʦʩʪʽ, Ăʚʝʜʫʪʴ ʩʝʙʝ ʧʦ-ʨʽʟʥʦʤʫò ʥʘ ʝʣʝʤʝʥʪʽ 0x . 
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0x  

0z  

][ 0xU  

0y  

][ 0xV  

 

ʈʠʩ. 1.10. ɼʦ ʧ. 3 ʜʦʚʝʜʝʥʥʷ ʣʝʤʠ 3 

ʊʝʧʝʨ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ, ʱʦ UVU \º , ʧʨʠʡʜʝʤʦ ʜʦ ʧʨʦʪʠʨʽʯʯʷ ʚ 

ʪʨʝʪʴʦʤʫ ʚʠʧʘʜʢʫ. ɼʽʡʩʥʦ, Uyx >Í< 00, , ʜʝ Xx ¡¡¡Í0 , ʪʦʙʪʦ XUyx ¡¡¡>Í< |, 00 . ɿ 

ʩʫʤʽʩʥʦʩʪʽ UVU \º  ʪʘ ʦʟʥʘʯʝʥʥʷ ʤʥʦʞʠʥʠ X ¡¡¡ ʚʠʧʣʠʚʘʻ ʥʘʣʝʞʥʽʩʪʴ 

XUVyx ¡¡¡>Í< |)\(, 00 . ʊʠʤ ʙʽʣʴʰʝ UVyx \, 00 >Í< , ʟʚʽʜʢʠ Uyx >Î< 00,  ï 

ʧʨʦʪʠʨʽʯʯʷ. Ǒ 

ʊʚʝʨʜʞʝʥʥʷ 1.13 (ʜʦʩʪʘʪʥʷ ʫʤʦʚʘ ʜʠʩʪʨʠʙʫʪʠʚʥʦʩʪʽ ʧʨʦʝʢʮʽʾ ʚʽʜʥʦʩʥʦ 

ʧʝʨʝʪʠʥʫ ʚʽʜʥʦʰʝʥʴ, ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʘ ʦʟʥʘʢʘ ʚʽʜʥʦʰʝʥʥʷ ʩʫʤʽʩʥʦʩʪʽ ʬʫʥʢʮʽʡ, 

ʢʨʠʪʝʨʽʡ ʜʠʩʪʨʠʙʫʪʠʚʥʦʩʪʽ ʧʨʦʝʢʮʽʾ ʚʽʜʥʦʩʥʦ ʧʝʨʝʪʠʥʫ ʬʫʥʢʮʽʡ). ɼʣʷ 

ʚʽʜʥʦʰʝʥʴ ʚʠʢʦʥʫʻʪʴʩʷ ʽʤʧʣʽʢʘʮʽʷ VUVUVU 2
1

2
1

2
1 )( ppp 11 =Ýº , ʷʢʘ ʚ 

ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʥʝ ʦʙʝʨʪʘʻʪʴʩʷ. ɼʣʷ ʬʫʥʢʮʽʡ ʚʠʢʦʥʫʻʪʴʩʷ ʝʢʚʽʚʘʣʝʥʪʥʽʩʪʴ 

domgdomfgfdomgf 11 =Úº )(  1.  

ɼʦʚʝʜʝʥʥʷ. ʇʦʯʥʝʤʦ ʟ ʽʤʧʣʽʢʘʮʽʾ ʜʣʷ ʚʽʜʥʦʰʝʥʴ, ʥʝʭʘʡ ʚʽʜʥʦʰʝʥʥʷ 

ʩʫʤʽʩʥʽ ï VU º . ɿ ʣʝʤʠ 3 ʚʠʧʣʠʚʘʻ, ʱʦ ʪʦʜʽ ʽ VUU \º . ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʥʘʩʣʽʜʦʢ 2 ʪʘ ʦʯʝʚʠʜʥʽ ʪʝʦʨʝʪʠʢʦ-ʤʥʦʞʠʥʥʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ, ʤʘʻʤʦ ʣʘʥʮʶʞʦʢ 

ʨʽʚʥʦʩʪʝʡ: 

.)\(\)\(\))\(\()( 2
1

2
1

2
1

2
1

2
1

2
1

2
1

2
1

2
1 VUVUUVUUVUUVU ppppppppp 11 ==== Ǒ 

                                                 
1 ʆʪʞʝ, ʧʝʨʰʘ ʽʤʧʣʽʢʘʮʽʷ ʦʙʝʨʪʘʻʪʴʩʷ ʪʽʣʴʢʠ ʜʣʷ ʬʫʥʢʮʽʡ. 
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ʊʝʧʝʨ ʥʘʚʝʜʝʤʦ ʧʨʠʢʣʘʜ, ʢʦʣʠ ʚʩʪʘʥʦʚʣʝʥʘ ʽʤʧʣʽʢʘʮʽʷ ʥʝ ʦʙʝʨʪʘʻʪʴʩʷ. 

ʅʝʭʘʡ tzyx ,,,  ï ʧʦʧʘʨʥʦ ʨʽʟʥʽ ʝʣʝʤʝʥʪʠ, ʧʦʢʣʘʜʝʤʦ },,,{ ><><= txyxU
def

 ʪʘ 

},,,{ ><><= txzxV
def

 (ʨʠʩ. 11). ʆʯʝʚʠʜʥʦ, ʱʦ ʮʽ ʚʽʜʥʦʰʝʥʥʷ ʥʝʩʫʤʽʩʥʽ, ʘʣʝ 

}{)( 2
1

2
1

2
1

2
1

2
1 xVUVUVU ==== ppppp 11 . Ǒ 

 

 

x  

y  

z 

t  

U  

V  

VU ,  

 

ʈʠʩ. 1.11. ʇʨʠʢʣʘʜ ʥʝʩʫʤʽʩʥʠʭ ʚʽʜʥʦʰʝʥʴ VU , , ʪʘʢʠʭ, ʱʦ 

VUVU 2
1

2
1

2
1 )( ppp 11 =  

ʅʘʨʝʰʪʽ ʧʦʢʘʞʝʤʦ, ʱʦ ʜʣʷ ʬʫʥʢʮʽʡ ʽʤʧʣʽʢʘʮʽʷ ʦʙʝʨʪʘʻʪʴʩʷ, ʪʦʙʪʦ 

gfdomgdomfgfdom ºÝ= 11 )( . ʆʯʝʚʠʜʥʦ, ʱʦ gf 1  ï ʬʫʥʢʮʽʷ, ʧʨʠʯʦʤʫ 

fgf Ì1  ʪʘ ggf Ì1 1. ɿ ʜʨʫʛʦʾ ʽʤʧʣʽʢʘʮʽʾ ʧ. 9 ʪʚʝʨʜʞʝʥʥʷ 11 (ʧʨʦ 

ʚʣʘʩʪʠʚʦʩʪʽ ʦʙʤʝʞʝʥʥʷ) ʚʠʧʣʠʚʘʻ, ʱʦ )()( gfdomggfdomfgf 111 == . 

ɸʣʝ domgdomfgfdom 11 =)( , ʦʪʞʝ, 

))()(())()(( gdomfdomggdomfdomf 11 = , ʪʦʙʪʦ gf º . Ǒ 

ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʜʽʣʫ 1 ʥʘʩʪʫʧʥʽ. 

1.  ɺʩʪʘʥʦʚʣʝʥʠʡ ʟʚôʷʟʦʢ ʤʽʞ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʶ ʪʘ ʽʥôʻʢʪʠʚʥʽʩʪʶ. 

2.  ʅʘʚʝʜʝʥʽ ʦʩʥʦʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʦʚʥʦʛʦ ʦʙʨʘʟʫ: ʤʦʥʦʪʦʥʥʽʩʪʴ, 

ʜʠʩʪʨʠʙʫʪʠʚʥʽʩʪʴ ʚʽʜʥʦʩʥʦ ʦʙôʻʜʥʘʥʴ, ʚʝʨʭʥʷ ʦʮʽʥʢʘ ʧʦʚʥʦʛʦ ʦʙʨʘʟʫ ʧʝʨʝʪʠʥʫ, 

ʧʦʚʥʠʡ ʦʙʨʘʟ ʚʽʜʥʦʩʥʦ ʢʦʤʧʦʟʠʮʽʾ ʚʽʜʥʦʰʝʥʴ, ʢʨʠʪʝʨʽʡ ʧʦʨʦʞʥʦʩʪʽ ʧʦʚʥʦʛʦ 

ʦʙʨʘʟʫ, ʟʙʝʨʝʞʝʥʥʷ ʧʦʚʥʠʤ ʦʙʨʘʟʦʤ ʧʦʨʦʞʥʴʦʛʦ ʚʽʜʥʦʰʝʥʥʷ ʪʘ ʧʦʨʦʞʥʴʦʾ 

ʤʥʦʞʠʥʠ, ʥʠʞʥʷ ʪʘ ʚʝʨʭʥʷ ʦʮʽʥʢʘ ʧʦʚʥʦʛʦ ʦʙʨʘʟʫ ʨʽʟʥʠʮʽ, ʥʠʞʥʷ ʦʮʽʥʢʘ 

                                                 
1 ʋ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʜʠʚ. ʪʚʝʨʜʞʝʥʥʷ 2.4 (ʧʨʦ ʫʩʪʨʽʡ ʤʥʦʞʠʥʠ ʯʘʩʪʢʦʚʠʭ ʬʫʥʢʮʽʡ) ʟ ʥʘʩʪʫʧʥʦʛʦ ʨʦʟʜʽʣʫ 2. 
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ʧʦʚʥʦʛʦ ʦʙʨʘʟʫ ʜʦʧʦʚʥʝʥʥʷ, ʢʨʠʪʝʨʽʡ ʪʘ ʜʦʩʪʘʪʥʽ ʫʤʦʚʠ ʜʠʩʪʨʠʙʫʪʠʚʥʦʩʪʽ 

ʧʦʚʥʦʛʦ ʦʙʨʘʟʫ ʚʽʜʥʦʩʥʦ ʧʝʨʝʪʠʥʫ ʪʘ ʨʽʟʥʠʮʽ. 

3.  ʇʦʙʫʜʦʚʘʥʦ ʚʢʣʘʜʝʥʥʷ ʘʣʛʝʙʨʠ (ʩʠʣʴʥʦʾ) ʪʨʠʟʥʘʯʥʦʾ ʣʦʛʽʢʠ ʂʣʽʥʽ. 

4.  ʅʘʚʝʜʝʥʠʡ ʢʨʠʪʝʨʽʡ ʽʥôʻʢʪʠʚʥʦʩʪʽ ʪʦʪʘʣʴʥʦʾ ʦʧʝʨʘʮʽʾ ʚʠʛʣʷʜʫ ][ f , 

ʜʦʩʪʘʪʥʷ ʫʤʦʚʘ ʽʥôʻʢʪʠʚʥʦʩʪʽ ʪʦʪʘʣʴʥʦʾ ʦʧʝʨʘʮʽʾ ʚʠʛʣʷʜʫ ][U . 

5.  ɼʦʩʣʽʜʞʝʥʦ ʣʦʛʽʯʥʠʡ ʟʚôʷʟʦʢ ʤʽʞ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʽʥôʻʢʪʠʚʥʦʩʪʽ 

ʚʽʜʥʦʰʝʥʥʷ U  ʪʘ ʽʥʜʫʢʦʚʘʥʦʾ ʦʧʝʨʘʮʽʾ ][U . 

6.  ɺʩʪʘʥʦʚʣʝʥʦ ʫʩʧʘʜʢʫʚʘʥʥʷ ʢʦʤʫʪʘʪʠʚʥʦʩʪʽ ʪʘ ʘʩʦʮʽʘʪʠʚʥʦʩʪʽ, 

ʢʨʠʪʝʨʽʾ ʢʦʤʫʪʘʪʠʚʥʦʩʪʽ ʪʘ ʘʩʦʮʽʘʪʠʚʥʦʩʪʽ ʦʧʝʨʘʮʽʾ ʚʠʛʣʷʜʫ ][F . 

7.  ʅʘʚʝʜʝʥʽ ʦʩʥʦʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʦʙʤʝʞʝʥʥʷ: ʤʦʥʦʪʦʥʥʽʩʪʴ, ʧʨʦʝʢʮʽʷ 

ʦʙʤʝʞʝʥʥʷ ʟʘ ʧʝʨʰʦʶ ʪʘ ʜʨʫʛʦʶ ʢʦʤʧʦʥʝʥʪʘʤʠ; ʟʚôʷʟʦʢ ʤʽʞ ʧʦʚʥʠʤ ʦʙʨʘʟʦʤ ʪʘ 

ʦʙʤʝʞʝʥʥʷʤ, ʢʨʠʪʝʨʽʡ ʧʦʨʦʞʥʦʩʪʽ ʦʙʤʝʞʝʥʥʷ, ʟʙʝʨʝʞʝʥʥʷ ʧʦʨʦʞʥʴʦʛʦ 

ʚʽʜʥʦʰʝʥʥʷ ʪʘ ʧʦʨʦʞʥʴʦʾ ʤʥʦʞʠʥʠ ʦʙʤʝʞʝʥʥʷʤ, ʢʦʤʧʦʟʠʮʽʷ ʦʙʤʝʞʝʥʴ, 

ʽʜʝʤʧʦʪʝʥʪʥʽʩʪʴ, ʤʦʥʦʪʦʥʥʽʩʪʴ ʪʘ ʩʧʘʜʥʽʩʪʴ ʦʧʝʨʘʪʦʨʘ X¬ , ʜʠʩʪʨʠʙʫʪʠʚʥʽʩʪʴ 

ʦʙʤʝʞʝʥʥʷ ʚʽʜʥʦʩʥʦ ʦʙôʻʜʥʘʥʴ ʪʘ ʧʝʨʝʪʠʥʽʚ, ʧʦʚʥʠʡ ʦʙʨʘʟ ʤʥʦʞʠʥʠ ʚʽʜʥʦʩʥʦ 

ʦʙʤʝʞʝʥʥʷ ʚʽʜʥʦʰʝʥʥʷ. 

8.  ɺʩʪʘʥʦʚʣʝʥʽ ʢʨʠʪʝʨʽʡ ʜʠʩʪʨʠʙʫʪʠʚʥʦʩʪʽ ʧʨʦʝʢʮʽʾ ʟʘ ʧʝʨʰʦʶ 

ʢʦʤʧʦʥʝʥʪʦʶ ʚʽʜʥʦʩʥʦ ʨʽʟʥʠʮʽ ʚʽʜʥʦʰʝʥʴ, ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʘ ʚʣʘʩʪʠʚʽʩʪʴ 

ʚʽʜʥʦʰʝʥʥʷ ʩʫʤʽʩʥʦʩʪʽ, ʜʦʩʪʘʪʥʷ ʫʤʦʚʘ ʜʠʩʪʨʠʙʫʪʠʚʥʦʩʪʽ ʧʨʦʝʢʮʽʾ ʟʘ ʧʝʨʰʦʶ 

ʢʦʤʧʦʥʝʥʪʦʶ ʚʽʜʥʦʩʥʦ ʨʽʟʥʠʮʽ, ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʘ ʚʣʘʩʪʠʚʽʩʪʴ ʚʽʜʥʦʰʝʥʥʷ 

ʩʫʤʽʩʥʦʩʪʽ ʬʫʥʢʮʽʡ, ʜʦʩʪʘʪʥʷ ʫʤʦʚʘ ʜʠʩʪʨʠʙʫʪʠʚʥʦʩʪʽ ʧʨʦʝʢʮʽʾ ʚʽʜʥʦʩʥʦ 

ʧʝʨʝʪʠʥʫ ʚʽʜʥʦʰʝʥʴ, ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʘ ʦʟʥʘʢʘ ʚʽʜʥʦʰʝʥʥʷ ʩʫʤʽʩʥʦʩʪʽ ʬʫʥʢʮʽʡ, 

ʢʨʠʪʝʨʽʡ ʜʠʩʪʨʠʙʫʪʠʚʥʦʩʪʽ ʧʨʦʝʢʮʽʾ ʚʽʜʥʦʩʥʦ ʧʝʨʝʪʠʥʫ ʬʫʥʢʮʽʡ.  
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ʈʆɿɼɯʃ 2. ɺɯɼʅʆʐɽʅʅʗ ʂʆʅʌɯʅɸʃʔʅʆʉʊɯ ʊɸ ʋʉʊʈɯʁ ʉɯʄôɰ 

ʏɸʉʊʂʆɺʀʍ ʌʋʅʂʎɯʁ, ɺʇʆʈʗɼʂʆɺɸʅʀʍ ɿɸ ɺʂʃʖʏɽʅʅʗʄ 

ɻʈɸʌɯʂɯɺ 

ʈʦʟʜʽʣ ʧʨʠʩʚʷʯʝʥʠʡ ʚʣʘʩʪʠʚʦʩʪʷʤ ʪʝʦʨʝʪʠʢʦ-ʤʥʦʞʠʥʥʠʭ ʚʽʜʥʦʰʝʥʴ 

ʢʦʥʬʽʥʘʣʴʥʦʩʪʽ ʪʘ ʢʦʽʥʽʮʽʘʣʴʥʦʩʪʽ ʤʥʦʞʠʥ, ʘ ʪʘʢʦʞ ʫʩʪʨʦʶ ʩʽʤôʾ ʯʘʩʪʢʦʚʠʭ 

ʬʫʥʢʮʽʡ, ʚʧʦʨʷʜʢʦʚʘʥʠʭ ʟʘ ʚʢʣʶʯʝʥʥʷʤ ʾʭʥʽʭ ʛʨʘʬʽʢʽʚ. ʗʢ ʽ ʜʣʷ ʧʦʚʥʦʛʦ ʦʙʨʘʟʫ 

ʪʘ ʦʙʤʝʞʝʥʥʷ, ʱʦ ʙʫʣʠ ʜʦʩʣʽʜʞʝʥ ̔ʚ ʧʦʧʝʨʝʜʥʴʦʤʫ ʨʦʟʜʽʣʽ 1, ʚʠʙʽʨ ʩʘʤʝ ʮʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ ʦʙʫʤʦʚʣʝʥʠʡ, ʧʦ-ʧʝʨʰʝ, ʾʭʥʴʦʶ ʟʘʛʘʣʴʥʦʟʥʘʯʥʽʩʪʶ ʪʘ, ʧʦ-ʜʨʫʛʝ, 

ʧʨʠʨʦʜʥʠʤ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʪʘʙʣʠʯʥʠʭ ʘʣʛʝʙʨ, ʧʦʙʫʜʦʚʘʥʠʭ ʥʘ 

ʦʩʥʦʚʽ ʚʽʜʦʤʠʭ ʨʝʣʷʮʽʡʥʠʭ ʘʣʛʝʙʨ ʂʦʜʜʘ. 

ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʜʽʣʫ ʦʧʫʙʣʽʢʦʚʘʥʽ ʚ ʨʦʙʦʪʽ [10], ʘʧʨʦʙʦʚʘʥʽ ʥʘ 

ʢʦʥʬʝʨʝʥʮʽʷʭ [12; 16]. 

2.1. ɺʽʜʥʦʰʝʥʥʷ ʢʦʥʬʽʥʘʣʴʥʦʩʪʽ ʪʘ ʢʦʽʥʽʮʽʘʣʴʥʦʩʪʽ ʤʥʦʞʠʥ 

ɿʘʬʽʢʩʫʻʤʦ ʯʘʩʪʢʦʚʠʡ ʧʦʨʷʜʦʢ ¢ ʥʘ ʫʥʽʚʝʨʩʫʤʽ D. ʎʝʡ ʧʦʨʷʜʦʢ ʽʥʜʫʢʫʻ 

ʙʽʥʘʨʥʝ ʚʽʜʥʦʰʝʥʥʷ ʢʦʥʬʽʥʘʣʴʥʦʩʪʽ B ʥʘ ʙʫʣʝʘʥʽ ʫʥʽʚʝʨʩʫʤʫ P(D): 

))&(( yxYyyXxxYX
def

¢Í$ÝÍ"ÚB . 

ɿʘʫʚʘʞʠʤʦ, ʱʦ ʟʘ ʪʝʨʤʽʥʦʣʦʛʽʻʶ [47, ʨʦʟʜ. I, Ä 2, ʩ. 39] ʚʽʜʥʦʰʝʥʥʷ YXB  

ʦʟʥʘʯʘʻ, ʱʦ ʤʥʦʞʠʥʘ Y  ʢʦʥʬʽʥʘʣʴʥʘ ʤʥʦʞʠʥʽ X . ɹʝʟʧʦʩʝʨʝʜʥʴʦ ʧʝʨʝʚʽʨʷʻʪʴʩʷ, 

ʱʦ ʚʚʝʜʝʥʝ ʚʽʜʥʦʰʝʥʥʷ ʻ ʨʝʬʣʝʢʩʠʚʥʠʤ, ʪʨʘʥʟʠʪʠʚʥʠʤ, ʤʘʻ ʥʘʡʤʝʥʰʠʤ 

ʝʣʝʤʝʥʪʦʤ ʧʦʨʦʞʥʶ ʤʥʦʞʠʥʫ Å. 

ɺ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʮʝ ʚʽʜʥʦʰʝʥʥʷ ʥʝ ʻ ʘʥʪʠʩʠʤʝʪʨʠʯʥʠʤ. ʅʘʧʨʠʢʣʘʜ, 

ʨʦʟʛʣʷʥʝʤʦ ʤʥʦʞʠʥʫ ʥʘʪʫʨʘʣʴʥʠʭ ʯʠʩʝʣ ʟ ʩʪʘʥʜʘʨʪʥʠʤ ʧʦʨʷʜʢʦʤ. ʅʝʭʘʡ, X , Y  

ʤʥʦʞʠʥʠ ʧʘʨʥʠʭ ʪʘ ʥʝʧʘʨʥʠʭ ʯʠʩʝʣ, ʚʽʜʧʦʚʽʜʥʦ. ʊʦʜʽ ʦʯʝʚʠʜʥʦ, ʱʦ YXB  ʪʘ 

ʥʘʚʧʘʢʠ XYB , ʘʣʝ ʤʥʦʞʠʥʠ ʥʝ ʩʧʽʚʧʘʜʘʶʪʴ. 

ʆʪʞʝ, ʜʣʷ ʪʦʛʦ, ʱʦʙ ʙʫʪʠ ʯʘʩʪʢʦʚʠʤ ʧʦʨʷʜʢʦʤ, ʥʝ ʚʠʩʪʘʯʘʻ ʚʣʘʩʪʠʚʦʩʪʽ 

ʘʥʪʠʩʠʤʝʪʨʠʯʥʦʩʪʽ; ʪʦʤʫ ʨʦʟʛʣʷʥʝʤʦ ʦʙʤʝʞʝʥʥʷ ʮʴʦʛʦ ʚʽʜʥʦʰʝʥʥʷ, ʷʢʝ ʙʫʜʝ 

ʯʘʩʪʢʦʚʠʤ ʧʦʨʷʜʢʦʤ. 



 48 

ʄʥʦʞʠʥʫ X ʥʘʟʚʝʤʦ ʜʠʩʢʨʝʪʥʦʶ, ʷʢʱʦ ʯʘʩʪʢʦʚʦ ʚʧʦʨʷʜʢʦʚʘʥʘ ʤʥʦʞʠʥʘ 

¢>< ,X  (ʟʘ ʽʥʜʫʢʦʚʘʥʠʤ ʧʦʨʷʜʢʦʤ) ʜʠʩʢʨʝʪʥʘ ʚ ʟʚʠʯʘʡʥʦʤʫ ʨʦʟʫʤʽʥʥʽ [55, Ä 1, 

ʩ. 8], ʪʦʙʪʦ ʜʣʷ ʚʩʽʭ Xxx Í21,  ʚʠʢʦʥʫʻʪʴʩʷ ʽʤʧʣʽʢʘʮʽʷ 2121 xxxx =Ý¢ . 

ʊʚʝʨʜʞʝʥʥʷ 2.1. ɺʽʜʥʦʰʝʥʥʷ ʢʦʥʬʽʥʘʣʴʥʦʩʪʽ ʯʘʩʪʢʦʚʦ ʚʧʦʨʷʜʢʦʚʫʻ ʩʽʤôʶ 

ʜʠʩʢʨʝʪʥʠʭ ʤʥʦʞʠʥ.  

ɼʦʚʝʜʝʥʥʷ. ʆʯʝʚʠʜʥʦ, ʜʦʩʪʘʪʥʴʦ ʚʩʪʘʥʦʚʠʪʠ ʘʥʪʠʩʠʤʝʪʨʠʯʥʽʩʪʴ 

ʚʽʜʥʦʰʝʥʥʷ ʥʘ ʜʠʩʢʨʝʪʥʠʭ ʤʥʦʞʠʥʘʭ. ʅʝʭʘʡ YXB  ʪʘ XYB , ʧʨʠʯʦʤʫ 

ʤʥʦʞʠʥʠ X, Y ʜʠʩʢʨʝʪʥʽ. ʈʦʟʛʣʷʥʝʤʦ ʜʦʚʽʣʴʥʠʡ ʝʣʝʤʝʥʪ XxÍ . ʊʦʜʽ ʟʥʘʡʜʫʪʴʩʷ 

ʝʣʝʤʝʥʪʠ YyÍ  ʽ XzÍ  ʪʘʢʽ, ʱʦ zyx ¢¢ ; ʟʚʽʜʢʠ, ʚʨʘʭʦʚʫʶʯʠ ʪʨʘʥʟʠʪʠʚʥʽʩʪʴ 

ʚʽʜʥʦʰʝʥʥʷ ¢, ʦʪʨʠʤʫʻʤʦ zx¢ . ɸʣʝ zx,  ï ʝʣʝʤʝʥʪʠ ʜʠʩʢʨʝʪʥʦʾ ʤʥʦʞʠʥʠ X , 

ʪʦʙʪʦ zx= . ʊʘʢʠʤ ʯʠʥʦʤ, xyx ¢¢ , ʟʚʽʜʢʠ yx= . ʆʪʞʝ, YxÍ , ʪʦʞ ʚʢʣʶʯʝʥʥʷ 

YXÌ  ʜʦʚʝʜʝʥʝ. ʆʙʝʨʥʝʥʝ ʚʢʣʶʯʝʥʥʷ XYÌ  ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʧʦʚʥʽʩʪʶ 

ʘʥʘʣʦʛʽʯʥʦ.  

ʅʘʛʘʜʘʤ̒ʦ, ʱʦ ʜʚʘ ʚʽʜʥʦʰʝʥʥʷ ʥʘ ʪʘʙʣʠʮʷʭ, ʷʢʽ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʚ [52; 53, 

ʧʽʜʨʦʟʜʽʣʠ 2.6, 2.8], ʙʫʜʫʶʪʴʩʷ ʩʘʤʝ ʟʘ ʥʘʚʝʜʝʥʦʶ ʩʭʝʤʦʶ. 

ʅʘʚʝʜʝʤʦ ʟʘʛʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʚʽʜʥʦʰʝʥʥʷ ʢʦʥʬʽʥʘʣʴʥʦʩʪʽ, ʧʦʟʥʘʯʘʶʯʠ 

ʚʝʨʭʥʽʡ (ʥʠʞʥʽʡ) ʢʦʥʫʩ ʤʥʦʞʠʥʠ X  ʷʢ DX  (ʚʽʜʧʦʚʽʜʥʦ ÐX ), ʘ ʩʫʧʨʝʤʫʤ 

(ʽʥʬʽʤʫʤ) ʮʽʻʾ ʞ ʤʥʦʞʠʥʠ ʷʢ /X  (ʚʽʜʧʦʚʽʜʥʦ ÔX ). 

ʊʚʝʨʜʞʝʥʥʷ 2.2. ɼʣʷ ʜʦʚʽʣʴʥʠʭ ʤʥʦʞʠʥ ʚʠʢʦʥʫʻʪʴʩʷ ʽʤʧʣʽʢʘʮʽʷ 

DDÌÝ XYYXB .  

ɼʦʚʝʜʝʥʥʷ ʦʯʝʚʠʜʥʝ.  

ʅʘʩʣʽʜʦʢ 2.1. ɼʣʷ ʜʦʚʽʣʴʥʠʭ ʤʥʦʞʠʥ ʟʘ ʫʤʦʚʠ ʽʩʥʫʚʘʥʥʷ ʾʭʥʽʭ 

ʩʫʧʨʝʤʫʤʽʚ ʚʠʢʦʥʫʻʪʴʩʷ ʽʤʧʣʽʢʘʮʽʷ / /B YXYX ¢Ý .  

ɼʦʚʝʜʝʥʥʷ ʚʠʧʣʠʚʘʻ ʟ ʧʦʧʝʨʝʜʥʴʦʛʦ ʪʚʝʨʜʞʝʥʥʷ ʪʘ ʦʟʥʘʯʝʥʥʷ 

ʩʫʧʨʝʤʫʤʽʚ, ʷʢ ʥʘʡʤʝʥʰʠʭ ʝʣʝʤʝʥʪʽʚ ʚʽʜʧʦʚʽʜʥʠʭ ʚʝʨʭʥʽʭ ʢʦʥʫʩʽʚ.  

ɺ ʣʽʪʝʨʘʪʫʨʽ ʧʦʥʷʪʪʷ ʢʦʥʬʽʥʘʣʴʥʦʩʪʽ ʥʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ 

ʢʦʥʬʽʥʘʣʴʥʠʭ ʧʽʜʤʥʦʞʠʥ ʚ ʥʘʩʪʫʧʥʦʤʫ ʨʦʟʫʤʽʥʥʽ: ʤʥʦʞʠʥʫ Y  ʥʘʟʚʝʤʦ 

ʢʦʥʬʽʥʘʣʴʥʦʶ ʧʽʜʤʥʦʞʠʥʦʶ ʤʥʦʞʠʥʠ X, ʷʢʱʦ XYÌ  ʪʘ YXB . 
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ʆʩʥʦʚʥʘ ʚʣʘʩʪʠʚʽʩʪʴ ʢʦʥʬʽʥʘʣʴʥʠʭ ʧʽʜʤʥʦʞʠʥ ʧʦʣʷʛʘʻ ʚ ʥʘʩʪʫʧʥʦʤʫ. 

ʊʚʝʨʜʞʝʥʥʷ 2.3 (ʚʣʘʩʪʠʚʦʩʪʽ ʢʦʥʬʽʥʘʣʴʥʠʭ ʧʽʜʤʥʦʞʠʥ). ʗʢʱʦ Y  

ʢʦʥʬʽʥʘʣʴʥʘ ʧʽʜʤʥʦʞʠʥʘ ʤʥʦʞʠʥʠ X, ʪʦ ʚʝʨʭʥʽ ʢʦʥʫʩʠ ʮʠʭ ʤʥʦʞʠʥ 

ʩʧʽʚʧʘʜʘʶʪʴ ï DD=YX ; ʪʦʙʪʦ ʚʠʢʦʥʫʻʪʴʩʷ ʫʟʘʛʘʣʴʥʝʥʘ ʨʽʚʥʽʩʪʴ // YX-~ .  

ɼʦʚʝʜʝʥʥʷ. ʅʝʭʘʡ YXB  ʪʘ XYÌ , ʪʦʜʽ ʟʘ ʪʚʝʨʜʞʝʥʥʷʤ 2 DDÌXY . ʂʨʽʤ 

ʪʦʛʦ, ʟʘ ʟʘʛʘʣʴʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʢʦʥʫʩʽʚ DDÉXY  (ʜʠʚ., ʥʘʧʨʠʢʣʘʜ, [55, Ä 1, 

ʪʝʦʨʝʤʘ 5, ʧ. (i), ʩ. 11]). ʊʦʞ, ʮʽ ʚʝʨʭʥʽ ʢʦʥʫʩʠ ʩʧʽʚʧʘʜʘʶʪʴ; ʽ ʪʦʤʫ ʚʦʥʠ 

ʦʜʥʦʯʘʩʥʦ ʤʘʶʪʴ ʘʙʦ ʥʝ ʤʘʶʪʴ ʥʘʡʤʝʥʰʽ ʝʣʝʤʝʥʪʠ (ʟʚʽʜʩʠ ʽ ʚʠʧʣʠʚʘʻ 

ʫʟʘʛʘʣʴʥʝʥʘ ʨʽʚʥʽʩʪʴ ʟ ʬʦʨʤʫʣʶʚʘʥʥʷ ʪʚʝʨʜʞʝʥʥʷ).  

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʠʪʘʥʥʷ ʧʨʦ ʩʫʧʨʝʤʫʤ ʤʥʦʞʠʥʠ ʝʢʚʽʚʘʣʝʥʪʥʝ ʪʘʢʦʤʫ ʞ 

ʧʠʪʘʥʥʶ ʜʣʷ ʾʾ ʢʦʥʬʽʥʘʣʴʥʦʾ ʧʽʜʤʥʦʞʠʥʠ. 

ɿʘʫʚʘʞʠʤʦ, ʱʦ ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʧʨʦʩʪʦʪʫ, ʧʨʠʨʦʜʥʽʩʪʴ ʪʘ ʧʦʪʫʞʥʽʩʪʴ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʦʥʬʽʥʘʣʴʥʘʣʴʥʠʭ ʧʽʜʤʥʦʞʠʥ (ʪʚʝʨʜʞʝʥʥʷ 3), ʚ ʷʚʥʦʤʫ ʚʠʛʣʷʜʽ 

ʚʦʥʠ ʚʽʜʩʫʪʥʽ ʚ ʣʽʪʝʨʘʪʫʨʽ (ʜʠʚ., ʥʘʧʨʠʢʣʘʜ, [55, Ä 1; 17, ʨʦʟʜ. 1, Ä 2; 19, ʨʦʟʜ. III, 

Ä 1, ʧ. 7 ʪʘ Ä 6, ʧ. 5 ̔ʟ ʟʚʝʜʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ]). 

ʅʘ ʦʩʪʘʥʦʢ ʜʦʜʘʤʦ, ʱʦ ʟʛʽʜʥʦ ʟ ʧʨʠʥʮʠʧʦʤ ʜʚʦʾʩʪʦʩʪʽ (ʜʠʚ., ʥʘʧʨʠʢʣʘʜ, 

[55, Ä 1, ʩ. 10]) ʧʨʠ ʧʝʨʝʭʦʜʽ ʜʦ ʦʙʝʨʥʝʥʦʛʦ (ʽʥʚʝʨʩʥʦʛʦ) ʧʦʨʷʜʢʫ ʚʩʽ ʪʚʝʨʜʞʝʥʥʷ 

ʜʣʷ ʢʦʥʬʽʥʘʣʴʥʦʩʪʽ ʧʝʨʝʭʦʜʷʪʴ ʚ ʪʚʝʨʜʞʝʥʥʷ ʜʣʷ ʢʦʽʥʽʮʽʘʣʴʥʦʩʪʽ (ʟ ʟʘʤʽʥʦʶ 

ʚʝʨʭʥʽʭ ʢʦʥʫʩʽʚ ʥʘ ʥʠʞʥʽ, ʩʫʧʨʝʤʫʤʽʚ ʥʘ ʽʥʬʽʤʫʤʠ). ʅʘʚʝʜʝʤʦ ʚʽʜʧʦʚʽʜʥʽ 

ʦʟʥʘʯʝʥʥʷ ʪʘ ʘʥʘʣʦʛʠ ʚʠʱʝʥʘʚʝʜʝʥʠʭ ʪʚʝʨʜʞʝʥʴ. 

ʇʨʠ ʟʘʬʽʢʩʦʚʘʥʦʤʫ ʯʘʩʪʢʦʚʦʤʫ ʧʦʨʷʜʢʫ ¢ ʥʘ ʫʥʽʚʝʨʩʫʤʽ D ʙʽʥʘʨʥʝ 

ʚʽʜʥʦʰʝʥʥʷ ʢʦʽʥʽʮʽʘʣʴʥʦʩʪʽ - ʥʘ ʙʫʣʝʘʥʽ ʫʥʽʚʝʨʩʫʤʫ P(D) ʚʚʦʜʠʪʴʩʷ ʪʘʢ: 

))&(( xyYyyXxxYX
def

¢Í$ÝÍ"Ú- . 

ʊʚʝʨʜʞʝʥʥʷ 2.1 . ɺʽʜʥʦʰʝʥʥʷ ʢʦʽʥʽʮʽʘʣʴʥʦʩʪʽ ʯʘʩʪʢʦʚʦ ʚʧʦʨʷʜʢʦʚʫʻ 

ʩʽʤôʶ ʜʠʩʢʨʝʪʥʠʭ ʤʥʦʞʠʥ.  

ʊʚʝʨʜʞʝʥʥʷ 2.2'. ɼʣʷ ʜʦʚʽʣʴʥʠʭ ʤʥʦʞʠʥ ʚʠʢʦʥʫʻʪʴʩʷ ʽʤʧʣʽʢʘʮʽʷ 

ÐÐÌÝ XYYX- .  
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ʅʘʩʣʽʜʦʢ 2.1'. ɼʣʷ ʜʦʚʽʣʴʥʠʭ ʤʥʦʞʠʥ ʟʘ ʫʤʦʚʠ ʽʩʥʫʚʘʥʥʷ ʾʭ ʽʥʬʽʤʫʤʽʚ 

ʚʠʢʦʥʫʻʪʴʩʷ ʽʤʧʣʽʢʘʮʽʷ Ô Ô¢Ý XYYX- .  

ʄʥʦʞʠʥʫ Y  ʥʘʟʚʝʤʦ ʢʦʽʥʽʮʽʘʣʴʥʦʶ ʧʽʜʤʥʦʞʠʥʦʶ ʤʥʦʞʠʥʠ X, ʷʢʱʦ 

XYÌ  ʪʘ YX- . 

ʊʚʝʨʜʞʝʥʥʷ 2.3'. ʗʢʱʦ Y  ï ʢʦʽʥʽʮʽʘʣʴʥʘ ʧʽʜʤʥʦʞʠʥʘ ʤʥʦʞʠʥʠ X, ʪʦ 

ʥʠʞʥʽ ʢʦʥʫʩʠ ʮʠʭ ʤʥʦʞʠʥ ʩʧʽʚʧʘʜʘʶʪʴ ï ÐÐ=YX ; ʪʦʙʪʦ ʚʠʢʦʥʫʻʪʴʩʷ 

ʫʟʘʛʘʣʴʥʝʥʘ ʨʽʚʥʽʩʪʴ ÔÔ - YX ~ .  

2.2. ʋʩʪʨʽʡ ʯʘʩʪʢʦʚʦ ʚʧʦʨʷʜʢʦʚʘʥʦʾ ʩʽʤôʾ ʯʘʩʪʢʦʚʠʭ ʬʫʥʢʮʽʡ 

ʈʦʟʛʣʷʥʝʤʦ ʫʩʪʨʽʡ ʯ. ʚ. ʤ. ʯʘʩʪʢʦʚʠʭ ʬʫʥʢʮʽʡ, ʚʧʦʨʷʜʢʦʚʘʥʠʭ ʟʘ 

ʚʢʣʶʯʝʥʥʷʤ ʾʭ ʛʨʘʬʽʢʽʚ. ɼʘʣʽ ʙʫʜʝʤʦ ʛʦʚʦʨʠʪʠ ʧʨʦ ʬʫʥʢʮʽʾ, ʤʘʶʯʠ ʥʘ ʫʚʘʟʽ 

ʯʘʩʪʢʦʚʽ ʬʫʥʢʮʽʾ. 

ɹʽʥʘʨʥʝ ʚʽʜʥʦʰʝʥʥʷ ʩʫʤʽʩʥʦʩʪʽ ʚʽʜʥʦʰʝʥʴ, ʟʦʢʨʝʤʘ, ʬʫʥʢʮʽʡ º ʜʘʣʽ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʨʦʟʫʤʽʥʥʽ ʧʽʜʨʦʟʜʽʣʫ 1.5. 

ɼʘʣʽ ʟʥʘʜʦʙʠʪʴʩʷ ʧʦʥʷʪʪʷ ʩʫʤʽʩʥʦʾ ʤʥʦʞʠʥʠ ʬʫʥʢʮʽʡ: ʤʥʦʞʠʥʫ ʬʫʥʢʮʽʡ F 

ʥʘʟʚʝʤʦ ʩʫʤʽʩʥʦʶ, ʷʢʱʦ ʜʣʷ ʜʦʚʽʣʴʥʦʾ ʩʢʽʥʯʝʥʥʦʾ ʧʽʜʤʥʦʞʠʥʠ Fff n Ì},...,{ 1  

ʽʩʥʫʻ ʬʫʥʢʮʽʷ h , ʪʘʢʘ, ʱʦ hff nÌ,...,1  (ʽʥʰʠʤʠ ʩʣʦʚʘʤʠ, ʜʦʚʽʣʴʥʘ ʩʢʽʥʯʝʥʥʘ 

ʧʽʜʤʥʦʞʠʥʘ ʤʥʦʞʠʥʠ F ʦʙʤʝʞʝʥʘ ʟʚʝʨʭʫ). 

ʉʫʤʽʩʥʽ ʤʥʦʞʠʥʠ ʬʫʥʢʮʽʡ ʪʨʝʙʘ ʚʽʜʨʽʟʥʷʪʠ ʚʽʜ ʚʽʜʥʦʰʝʥʥʷ ʩʫʤʽʩʥʦʩʪʽ 

ʚʽʜʥʦʰʝʥʴ, ʟʦʢʨʝʤʘ, ʬʫʥʢʮʽʡ. ʊʫʪ ʜʝʱʦ ʥʝʚʜʘʣʝ ʪʝʨʤʽʥʦʣʦʛʽʯʥʝ ʩʧʽʚʧʘʜʘʥʥʷ; 

ʧʦʜʘʣʴʰʘ ʣʝʤʘ ʚʩʪʘʥʦʚʣʶʻ, ʟʦʢʨʝʤʘ, ʣʦʛʽʯʥʠʡ ʟʚôʷʟʦʢ ʤʽʞ ʮʠʤʠ ʧʦʥʷʪʪʷʤʠ: 

ʬʫʥʢʮʽʾ ,f g  ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʚʽʜʥʦʰʝʥʥʽ ʩʫʤʽʩʥʦʩʪʽ (ʪʦʙʪʦ f g) ʪʦʜʽ ʽ ʪʽʣʴʢʠ 

ʪʦʜʽ, ʢʦʣʠ ʤʥʦʞʠʥʘ { , }f g  ʩʫʤʽʩʥʘ. 

ʆʯʝʚʠʜʥʦ, ʱʦ ʧʨʠ ʦʙôʻʜʥʘʥʥʽ ʬʫʥʢʮʽʡ ʚʣʘʩʪʠʚʽʩʪʴ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ, 

ʚʟʘʛʘʣʽ ʢʘʞʫʯʠ, ʧʦʨʫʰʫʻʪʴʩʷ. ʅʘʩʪʫʧʥʘ ʣʝʤʘ ʜʘʻ ʚʽʜʧʦʚʽʜʥʠʡ ʢʨʠʪʝʨʽʡ. 

ʃʝʤʘ 2.1 (ʢʨʠʪʝʨʽʡ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʦʙôʻʜʥʘʥʥʷ ʜʚʦʭ ʬʫʥʢʮʽʡ). ɼʣʷ 

ʜʦʚʽʣʴʥʠʭ ʬʫʥʢʮʽʡ gf ,  ʥʘʩʪʫʧʥʽ ʯʦʪʠʨʠ ʪʚʝʨʜʞʝʥʥʷ ʝʢʚʽʚʘʣʝʥʪʥʽ: 

1) gf º ; 

2) gf 8  ï ʬʫʥʢʮʽʷ; 
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3) },{ gf  ï ʩʫʤʽʩʥʘ ʤʥʦʞʠʥʘ1; 

4) |g domf fÌ (ʘʙʦ ʥʘʚʧʘʢʠ |f domg gÌ ).  

ɼʦʚʝʜʝʥʥʷ. ɺʩʪʘʥʦʚʠʤʦ ʣʘʥʮʶʞʦʢ ʽʤʧʣʽʢʘʮʽʡ )1)4)3)2)1 ÝÝÝÝ . 

ɯʤʧʣʽʢʘʮʽʶ )2)1 Ý  ʧʝʨʝʚʽʨʠʤʦ ʚʽʜ ʩʫʧʨʦʪʠʚʥʦʛʦ: ʥʝʭʘʡ gf º , ʘʣʝ ʦʙôʻʜʥʘʥʥʷ 

gf 8  ʥʝ ʻ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʚʽʜʥʦʰʝʥʥʷʤ, ʪʦʙʪʦ ʽʩʥʫʶʪʴ ʝʣʝʤʝʥʪʠ zyx ,, , ʪʘʢʽ, 

ʱʦ ,,,, gfzxyx 8>Í<><  ʧʨʠʯʦʤʫ zy¸ . ɿ ʦʛʣʷʜʫ ʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ f  ʪʘ 

g, ʦʯʝʚʠʜʥʦ, ʱʦ gzxfyx >Í<>Í< ,,,  (ʘʙʦ ʥʘʚʧʘʢʠ), ʪʦʙʪʦ XxÍ , ʜʝ 

.domgdomfX
def

1=  ɿʚʽʜʩʠ ʚʠʧʣʠʚʘʻ, ʱʦ , | | ;x y f X g X< >Í =  ʪʘʢʠʤ ʯʠʥʦʤ, 

gyx >Í< , . ʎʝ ʟ ʦʛʣʷʜʫ ʥʘ ʥʘʣʝʞʥʽʩʪʴ gzx >Í< ,  ʪʘ ʥʝʨʽʚʥʽʩʪʴ zy¸  

ʩʫʧʝʨʝʯʠʪʴ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ g  ʬʫʥʢʮʽʾ. Ǒ 

ɯʤʧʣʽʢʘʮʽʷ )3)2 Ý  ʻ ʪʨʠʚʽʘʣʴʥʦ ,ʁ ʦʩʢʽʣʴʢʠ ʬʫʥʢʮʽʷ gf 8  ʽ ʻ ʚʝʨʭʥʴʦʶ 

ʛʨʘʥʥʶ ʤʥʦʞʠʥʠ },{ gf .Ǒ 

ʇʝʨʝʭʦʜʠʤʦ ʜʦ ʽʤʧʣʽʢʘʮʽʾ )4)3 Ý . ʅʝʭʘʡ },{ gf  ï ʩʫʤʽʩʥʘ ʤʥʦʞʠʥʘ, ʪʦʜʽ 

ʽʩʥʫʻ ʬʫʥʢʮʽʷ h, ʪʘʢʘ, ʱʦ hgf Ì, . ɿʛʽʜʥʦ ʟ ʧʧ. 1 ʪʘ 9 ʪʚʝʨʜʞʝʥʥʷ 1.11 ʧʨʦ 

ʚʣʘʩʪʠʚʦʩʪʽ ʦʙʤʝʞʝʥʥʷ ʤʘʻʤʦ ʨʽʚʥʽʩʪʴ |f h domf= ʪʘ ʚʢʣʶʯʝʥʥʷ 

| |g domf h domfÌ ; ʦʪʞʝ, |g domf fÌ .Ǒ 

ɼʦʚʝʜʝʤʦ ʦʩʪʘʥʥʶ ʽʤʧʣʽʢʘʮʽʶ )1)4 Ý . ʅʝʭʘʡ | |g domf f f domfÌ =  

(ʩʧʨʘʚʘ ʟʘʩʪʦʩʫʚʘʣʠ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʚʽʜʥʦʰʝʥʥʷ ʯʝʨʝʟ ʦʙʤʝʞʝʥʥʷ ʟʘ ʩʚʦʻʶ 

ʧʨʦʝʢʮʽʻʶ ʟʘ ʧʝʨʰʦʶ ʢʦʤʧʦʥʝʥʪʦʶ (ʪʚʝʨʜʞʝʥʥʷ 1.11, ʧ. 4)); ʚʽʟʴʤʝʤʦ 

ʦʙʤʝʞʝʥʥʷ ʟʘ ʤʥʦʞʠʥʦʶ domg ʚʽʜ ʦʙʦʭ ʯʘʩʪʠʥ ʥʝʨʽʚʥʦʩʪʽ, ʟʛʽʜʥʦ ʟ 

ʤʦʥʦʪʦʥʥʽʩʪʶ ʦʙʤʝʞʝʥʥʷ (ʪʚʝʨʜʞʝʥʥʷ 1.11, ʧ. 1]) ʥʝʨʽʚʥʽʩʪʴ ʟʙʝʨʝʞʝʪʴʩʷ ï 

( | ) | ( | ) |g domf domg f domf domgÌ ; ʪʦʙʪʦ 

| ( ) | ( )g domf domg f domf domgÌ  (ʪʚʝʨʜʞʝʥʥʷ 1.11, ʧ. 5 ʧʨʦ ʢʦʤʧʦʟʠʮʽʶ 

ʦʙʤʝʞʝʥʴ). ʊʘʢʠʤ ʯʠʥʦʤ, | |g X f XÌ , ʜʝ domgdomfX
def

1= ; ʟʚʽʜʩʠ ʟʘ ʧ. 9, 

                                                 
1 ʆʩʢʽʣʴʢʠ ʦʜʥʦʝʣʝʤʝʥʪʥʘ ʤʥʦʞʠʥʘ ʻ (ʪʨʠʚʽʘʣʴʥʦʶ) ʩʫʤʽʩʥʦʶ, ʪʦ ʧʦ ʩʫʪʽ ʡʜʝʪʴʩʷ ʧʨʦ ʽʩʥʫʚʘʥʥʷ ʬʫʥʢʮʽʾ h , 

ʪʘʢʦʾ, ʱʦ ,f g hÌ . 
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ʪʚʝʨʜʞʝʥʥʷ 1.11 ʚʠʢʦʥʫʻʪʴʩʷ ʰʫʢʘʥʘ ʨʽʚʥʽʩʪʴ | |g X f X= , ʦʩʢʽʣʴʢʠ ʬʫʥʢʮʽʾ 

| , |g X f X ʤʘʶʪʴ ʦʜʥʘʢʦʚʫ ʦʙʣʘʩʪʴ ʦʟʥʘʯʝʥʦʩʪʽ X  (ʱʦ ʚʠʧʣʠʚʘʻ, ʚ ʩʚʦʶ ʯʝʨʛʫ, 

ʟ ʧ. 2 ʧʨʦ ʧʨʦʝʢʮʽʶ ʦʙʤʝʞʝʥʥʷ ʪʚʝʨʜʞʝʥʥʷ 1.11 ʧʨʦ ʚʣʘʩʪʠʚʦʩʪʽ ʦʙʤʝʞʝʥʥʷ).Ǒ 

ɿʘʟʥʘʯʠʤʦ, ʱʦ ʧʦʜʘʣʴʰʝ ʪʚʝʨʜʞʝʥʥʷ 4 (ʧ. 3) ʧʦ ʩʫʪʽ ʫʟʘʛʘʣʴʥʶʻ ʜʦʚʝʜʝʥʫ 

ʣʝʤʫ ʥʘ ʚʠʧʘʜʦʢ ʜʦʚʽʣʴʥʦʾ ʩʽʤôʾ ʬʫʥʢʮʽʡ. 

ɿʘʫʚʘʞʠʤʦ ʪʘʢʦʞ, ʱʦ ʢʦʨʝʢʪʥʝ ʚʚʝʜʝʥʥʷ ʦʧʝʨʘʮʽʾ ʟô̒ ʜʥʘʥʥʷ ʪʘʙʣʠʮʴ 

ʙʘʟʫʻʪʴʩʷ ʩʘʤʝ ʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʦʙô̒ ʜʥʘʥʥʷ ʩʫʤʽʩʥʠʭ ʬʫʥʢʮʽʡ: 

}{ 2122112121 sststssstt
def

ºØÍØÍÇ=Ã . 

ɼʘʣʽ, ʧʦʨʦʞʥʻ ʚʽʜʥʦʰʝʥʥʷ e ʟ ʦʛʣʷʜʫ ʥʘ ʡʦʛʦ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʙʫʜʝʤʦ 

ʧʦʟʥʘʯʘʪʠ Åf  ʽ ʥʘʟʠʚʘʪʠ ʚʩʶʜʠ ʥʝʚʠʟʥʘʯʝʥʦʶ ʬʫʥʢʮʽʻʶ. ʉʽʤôʶ ʚʩʽʭ ʯʘʩʪʢʦʚʠʭ 

ʬʫʥʢʮʽʡ ʥʘ ʫʥʽʚʝʨʩʫʤʽ ʧʦʟʥʘʯʠʤʦ F.  

ʊʚʝʨʜʞʝʥʥʷ 2.4 (ʫʩʪʨʽʡ ʯ. ʚ. ʤ. ʯʘʩʪʢʦʚʠʭ ʬʫʥʢʮʽʡ). ɺʠʢʦʥʫʶʪʴʩʷ 

ʥʘʩʪʫʧʥʽ ʪʚʝʨʜʞʝʥʥʷ: 

1) Åf  ï ʥʘʡʤʝʥʰʠʡ ʝʣʝʤʝʥʪ ʯ. ʚ.ʤ. Ì>< ,F ; ʮʷ ʯ. ʚ. ʤ. ʤʘʻ ʥʘʡʙʽʣʴʰʠʡ 

ʝʣʝʤʝʥʪ ʪʦʜʽ ʽ ʪʽʣʴʢʠ ʪʦʜʽ, ʢʦʣʠ ʫʥʽʚʝʨʩʫʤ D  ʤʘʻ ʱʦʥʘʡʙʽʣʴʰʝ ʦʜʠʥ ʝʣʝʤʝʥʪ; 

2) fF
Ff

1
Í

=Ô ʜʣʷ ʜʦʚʽʣʴʥʦʾ ʥʝʧʦʨʦʞʥʴʦʾ ʤʥʦʞʠʥʠ ʬʫʥʢʮʽʡ FÌF 1; 

3) ʥʘʩʪʫʧʥʽ ʪʚʝʨʜʞʝʥʥʷ ʝʢʚʽʚʘʣʝʥʪʥʽ ʜʣʷ ʜʦʚʽʣʴʥʦʾ ʤʥʦʞʠʥʠ 

ʬʫʥʢʮʽʡ F : 

ʘ) ʩʫʧʨʝʤʫʤ F/  ʽʩʥʫʻ; 

ʙ) ʤʥʦʞʠʥʘ F  ʦʙʤʝʞʝʥʘ ʟʚʝʨʭʫ; 

ʚ) ʤʥʦʞʠʥʘ F  ʩʫʤʽʩʥʘ; 

ʛ) ʚʩʽ ʬʫʥʢʮʽʾ ʤʥʦʞʠʥʠ F  ʧʦʧʘʨʥʦ ʩʫʤʽʩʥʽ: 

);,( gfFgfgf ºÝÍ""  

ʜ) ʚʽʜʥʦʰʝʥʥʷ f
Ff

8
Í

 ï ʬʫʥʢʮʽʦʥʘʣʴʥʝ; 

                                                 
1 ʎʝ ʩʪʘʥʜʘʨʪʥʘ ʜʦʤʦʚʣʝʥʽʩʪʴ ʱʦʜʦ ʦʙôʻʜʥʘʥʥʷ ʧʦʨʦʞʥʴʦʾ ʩʽʤôʾ ʤʥʦʞʠʥ. 
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4) fF
Ff

8/
Í

= ʟʘ ʫʤʦʚʠ ʽʩʥʫʚʘʥʥʷ ʩʫʧʨʝʤʫʤʘ ʚ ʣʽʚʽʡ ʯʘʩʪʠʥʽ ʨʽʚʥʦʩʪʽ, 

ʜʝ F  ʜʦʚʽʣʴʥʘ ʤʥʦʞʠʥʘ ʬʫʥʢʮʽʡ, ʟʦʢʨʝʤʘ, ʧʦʨʦʞʥʷ; ʧʨʠ ʮʴʦʤʫ 

Å
ÅÍ

==Å ff
def

f

8/ 1.  

ɼʦʚʝʜʝʥʥʷ. ʊʘʢ ʷʢ ʧʝʨʰʝ ʪʚʝʨʜʞʝʥʥʷ ʧ. 1 ʦʯʝʚʠʜʥʝ, ʪʦ ʜʦʚʝʜʝʤʦ ʪʽʣʴʢʠ 

ʜʨʫʛʝ. ʇʦʯʥʝʤʦ ʟ ʜʦʩʪʘʪʥʦʩʪʽ. ʗʢʱʦ ʫʥʽʚʝʨʩʫʤ ʧʦʨʦʞʥʽʡ, ʪʦ ʩʽʤôʷ F  

ʦʜʥʦʝʣʝʤʝʥʪʥʘ ʪʘ ʤʽʩʪʠʪʴ ʪʽʣʴʢʠ ʚʩʶʜʠ ʥʝʚʠʟʥʘʯʝʥʫ ʬʫʥʢʮʽʶ, ʘ ʷʢʱʦ 

ʫʥʽʚʝʨʩʫʤ ʦʜʥʦʝʣʝʤʝʥʪʥʠʡ (ʥʝʭʘʡ, ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʚʠʟʥʘʯʝʥʦʩʪʽ }{ xD
def

= ), ʪʦ 

ʩʽʤôʷ F  ʜʚʦʭʝʣʝʤʝʥʪʥʘ ʪʘ ʤʽʩʪʠʪʴ ʪʽʣʴʢʠ ʚʩʶʜʠ ʥʝʚʠʟʥʘʯʝʥʫ ʬʫʥʢʮʽʶ ʽ 

ʜʽʘʛʦʥʘʣʴ ( }},{,{ ><= Å xxfF ); ʚ ʦʙʦʭ ʚʠʧʘʜʢʘʭ ʥʘʡʙʽʣʴʰʠʡ ʝʣʝʤʝʥʪ ʽʩʥʫʻ. 

ʅʝʦʙʭʽʜʥʽʩʪʴ ʜʦʚʦʜʠʪʴʩʷ ʚʽʜ ʩʫʧʨʦʪʠʚʥʦʛʦ: ʥʝʭʘʡ ʽʩʥʫʻ ʥʘʡʙʽʣʴʰʠʡ 

ʝʣʝʤʝʥʪ 1, ʘʣʝ ʽʩʥʫʶʪʴ ʜʚʘ ʨʽʟʥʠʭ ʝʣʝʤʝʥʪʽ ʫʥʽʚʝʨʩʫʤʫ yx, ; ʪʦʜʽ 

1Ì><>< },{},,{ yxxx , ʦʪʞʝ 1Ì><>< },,,{ yxxx , ʱʦ ʩʫʧʝʨʝʯʠʪʴ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʚʽʜʥʦʰʝʥʥʷ 1. 

ʗʢ ʙʘʯʠʤʦ, ʥʘʡʙʽʣʴʰʠʡ ʝʣʝʤʝʥʪ ʽʩʥʫʻ ʪʽʣʴʢʠ ʚ ʪʨʠʚʽʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʥʝ 

ʙʽʣʴʰ ʥʽʞ ʦʜʥʦʝʣʝʤʝʥʪʥʦʛʦ ʫʥʽʚʝʨʩʫʤʫ.Ǒ 

ɼʨʫʛʠʡ ʧʫʥʢʪ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ; ʟʘʫʚʘʞʠʤʦ, ʱʦ 

ʥʝʧʦʨʦʞʥʽʩʪʴ ʤʥʦʞʠʥʠ F  ʪʫʪ ʩʫʪʪʻʚʘ: ʜʽʡʩʥʦ, ʩʫʧʨʝʤʫʤ ÔÅ ʟʙʽʛʘʻʪʴʩʷ ʟ 

ʥʘʡʙʽʣʴʰʠʤ ʝʣʝʤʝʥʪʦʤ, ʷʢʠʡ ʟʛʽʜʥʦ ʟ ʧʦʧʝʨʝʜʥʽʤ ʧ. 1 ʽʩʥʫʻ ʪʽʣʴʢʠ ʚ 

ʩʧʝʮʽʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ (ʢʨʽʤ ʪʦʛʦ, ʪʨʝʙʘ ʱʝ ʜʦʤʦʚʣʷʪʠʩʷ ʧʨʦ ʟʥʘʯʝʥʥʷ ʚʠʨʘʟʫ 

f
f

1
ÅÍ

). 2Ǒ 

ʊʨʝʪʽʡ ʧʫʥʢʪ ʜʦʚʦʜʠʪʴʩʷ ʚʩʪʘʥʦʚʣʝʥʥʷʤ ʣʘʥʮʶʞʢʘ ʽʤʧʣʽʢʘʮʽʡ 

ʘ)ʜ)ʛ)ʚ)ʙ)ʘ) ÝÝÝÝÝ . ɼ̔ʡʩʥʦ, ʽʤʧʣʽʢʘʮʽʷ ʙ)ʘ)Ý  ʪʨʠʚʽʘʣʴʥʘ. ɯʤʧʣʽʢʘʮʽʷ 

ʚ)ʙ)Ý  ʚʠʧʣʠʚʘʻ ʟ ʪʦʛʦ, ʱʦ ʜʦʚʽʣʴʥʘ ʚʝʨʭʥʷ ʛʨʘʥʴ ʤʥʦʞʠʥʠ F  ʙʫʜʝ ʚʝʨʭʥʴʦʶ 

                                                 
1 ʁʜʝʪʴʩʷ ʧʨʦ ʧʝʨʝʪʠʥ ʬʫʥʢʮʽʡ ʷʢ ʤʥʦʞʠʥ ʧʘʨ, ʪʦʙʪʦ ʧʨʦ ʧʝʨʝʪʠʥ ʛʨʘʬʽʢʽʚ ʬʫʥʢʮʽʡ ʱʦʜʦ ʩʫʪʪʻʚʦʩʪʽ 

ʥʝʧʦʨʦʞʥʦʩʪʽ ʤʥʦʞʠʥʠ F  (ʜʠʚ. ʜʦʚʝʜʝʥʥʷ ʮʴʦʛʦ ʧʫʥʢʪʫ). 
2 ʉʪʨʦʛʦ ʢʘʞʫʯʠ, ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʱʝ ʦʜʥʘ ʦʯʝʚʠʜʥʘ ʚʣʘʩʪʠʚʽʩʪʴ: ʚʽʜʥʦʰʝʥʥʷ, ʷʢʝ ʻ ʧʽʜʤʥʦʞʠʥʦʶ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʚʽʜʥʦʰʝʥʥʷ, ʙʫʜʝ ʪʘʢʦʞ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ. 
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ʛʨʘʥʥʶ ʽ ʙʫʜʴ-ʷʢʦʾ (ʟʦʢʨʝʤʘ, ʩʢʽʥʯʝʥʥʦʾ) ʧʽʜʤʥʦʞʠʥʠ ʮʽʻʾ ʤʥʦʞʠʥʠ. ɯʤʧʣʽʢʘʮʽʷ 

ʛ)ʚ)Ý  ʚʠʧʣʠʚʘʻ ʟ ʣʝʤʠ 1 (ʪʨʝʙʘ ʚʠʢʦʨʠʩʪʘʪʠ ʝʢʚʽʚʘʣʝʥʪʥʽʩʪʴ ʧʧ. 1 ʪʘ 3 ʽ ʪʦʡ 

ʦʯʝʚʠʜʥʠʡ ʬʘʢʪ, ʱʦ ʚʣʘʩʪʠʚʽʩʪʴ ʩʫʤʽʩʥʦʩʪʽ ʟʙʝʨʽʛʘʻʪʴʩʷ ʧʨʠ ʧʝʨʝʭʦʜʽ ʚʽʜ 

ʤʥʦʞʠʥʠ (ʬʫʥʢʮʽʡ) ʜʦ ʩʚʦʾʭ ʧʽʜʤʥʦʞʠʥ). ɯʤʧʣʽʢʘʮʽʷ ʜ)ʛ)Ý  ʜʦʚʦʜʠʪʴʩʷ ʚʽʜ 

ʩʫʧʨʦʪʠʚʥʦʛʦ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʽʻʾ ʞ ʣʝʤʠ 1: ʜʽʡʩʥʦ, ʥʝʭʘʡ ʦʙôʻʜʥʘʥʥʷ f
Ff

8
Í

 ʥʝ 

ʻ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ, ʪʦʜʽ ʥʘʡʜʫʪʴʩʷ ʧʘʨʠ ><>< zxyx ,,,  ʪʘ ʬʫʥʢʮʽʾ Fff Í21, , 

ʪʘʢʽ, ʱʦ ,,,, 21 fzxfyx >Í<>Í<  ʧʨʠʯʦʤʫ ;zy¸  ʦʩʢʽʣʴʢʠ 21 ff 8  ʥʝ ʬʫʥʢʮʽʷ, ʪʦ 

21 ff º/  ʟʛʽʜʥʦ ʟ ʣʝʤʦʶ 1 ï ʧʨʦʪʠʨʽʯʯʷ. ʅʘʨʝʰʪʽ, ʽʤʧʣʽʢʘʮʽʷ ʘ)ʜ)Ý  

ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ, ʧʨʠʯʦʤʫ ʥʝʚʘʞʢʦ ʜʦʚʝʩʪʠ, ʱʦ ʦʙôʻʜʥʘʥʥʷ f
Ff

8
Í

 

ʽ ʙʫʜʝ ʩʫʧʨʝʤʫʤʦʤ ʤʥʦʞʠʥʠ F. Ǒ 

ʏʝʪʚʝʨʪʠʡ ʧʫʥʢʪ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ ʜ)ʘ)Ú  ʪʨʝʪʴʦʛʦ ʧʫʥʢʪʫ. Ǒ 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚ ʯ. ʚ. ʤ. ʯʘʩʪʢʦʚʠʭ ʬʫʥʢʮʽʡ ʧʦʥʷʪʪʷ ʩʫʤʽʩʥʦʾ ʤʥʦʞʠʥʠ 

ʩʧʽʚʧʘʜʘʻ ʟ ʧʦʥʷʪʪʷʤ ʦʙʤʝʞʝʥʦʾ ʟʚʝʨʭʫ ʤʥʦʞʠʥʠ; ʧʨʠʯʦʤʫ ʩʫʧʨʝʤʫʤʠ ʽʩʥʫʶʪʴ 

ʜʣʷ ʩʫʤʽʩʥʠʭ (ʦʙʤʝʞʝʥʠʭ ʟʚʝʨʭʫ) ʤʥʦʞʠʥ ʽ ʪʽʣʴʢʠ ʜʣʷ ʪʘʢʠʭ ʤʥʦʞʠʥ (ʮʝ ʚʩʝ 

ʚʠʧʣʠʚʘʻ ʟ ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʝʡ ʚ)ʙ)ʘ) ÚÚ  ʧ. 3 ʦʩʪʘʥʥʴʦʛʦ ʪʚʝʨʜʞʝʥʥʷ). ɼʘʣʽ 

ʙʫʜʝ ʨʦʟʛʣʷʥʫʪʘ ʟʘʛʘʣʴʥʘ ʩʠʪʫʘʮʽʷ ʚ ʪʝʨʤʽʥʘʭ ʢʦʛʝʨʝʥʪʥʠʭ ʤʥʦʞʠʥ ʪʘ ʧʦʚʥʠʭ 

ʧʽʚʨʝʰʽʪʦʢ. 

ʉʬʦʨʤʫʣʶʻʤʦ ʦʯʝʚʠʜʥʝ ʪʚʝʨʜʞʝʥʥʷ ʧʨʦ ʘʪʦʤʠ (ʚ ʩʪʘʥʜʘʨʪʥʦʤʫ 

ʨʦʟʫʤʽʥʥʽ, ʜʠʚ., ʥʘʧʨʠʢʣʘʜ, [55, Ä1, ʩ. 9]) ʯ. ʚ. ʤ. Ì>< ,F . 

ʊʚʝʨʜʞʝʥʥʷ 2.5 (ʧʨʦ ʘʪʦʤʠ ʯ. ʚ. ʤ. Ì>< ,F ). ɺʩʽ ʘʪʦʤʠ ʯ. ʚ. ʤ. Ì>< ,F  

ʤʘʶʪʴ ʚʠʛʣʷʜ }{}{: yxf y
x ­ , ʜʝ Dyx Í, .  

ɼʦʚʝʜʝʥʥʷ ʧʨʦʚʦʜʠʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ.  
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2.3. ɯʥʜʫʢʪʠʚʥʽ ʤʥʦʞʠʥʠ, ʧʦʚʥʽ ʯʘʩʪʢʦʚʦ ʚʧʦʨʷʜʢʦʚʘʥʽ ʤʥʦʞʠʥʠ, 

ʢʦʛʝʨʝʥʪʥʽ ʤʥʦʞʠʥʠ 

ɺʢʘʞʝʤʦ ʥʘʣʝʞʥʽʩʪʴ ʯ. ʚ. ʤ. ʯʘʩʪʢʦʚʠʭ ʬʫʥʢʮʽʡ Ì>< ,F  ʜʦ ʚʽʜʦʤʠʭ ʢʣʘʩʽʚ 

ʯ. ʚ. ʤ. ʅʘʚʝʜʝʤʦ ʚʽʜʧʦʚʽʜʥʽ ʦʟʥʘʯʝʥʥʷ ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ (ʜʠʚ., ʥʘʧʨʠʢʣʘʜ, 

[3, ʨʦʟʜ. 1, ʛʣ. 1]). 

ʅʝʭʘʡ ¢>< ,D  ï ʯ. ʚ. ʤ., ʘ DX Ì . ʇʽʜʤʥʦʞʠʥʘ ʍ ʥʘʟʠʚʘʻʪʴʩʷ ʣʘʥʮʶʛʦʤ 

(ʥʘʧʨʘʚʣʝʥʦʶ ʤʥʦʞʠʥʦʶ), ʷʢʱʦ ʜʣʷ ʜʦʚʽʣʴʥʠʭ ʾʾ ʝʣʝʤʝʥʪʽʚ yx,  ʚʠʢʦʥʫʻʪʴʩʷ 

xyyx ¢Ù¢  (ʚʽʜʧʦʚʽʜʥʦ )( zyzxXzz ¢Ø¢ØÍ$ ). 

ʇʽʜʤʥʦʞʠʥʘ ʍ ʥʘʟʠʚʘʻʪʴʩʷ ʩʫʤʽʩʥʦʶ ʤʥʦʞʠʥʦʶ, ʷʢʱʦ ʜʣʷ ʜʦʚʽʣʴʥʦʾ ʾʾ 

ʩʢʽʥʯʝʥʥʦʾ ʧʽʜʤʥʦʞʠʥʠ Y  ʚʠʢʦʥʫʻʪʴʩʷ ))(( zyYyyDzz ¢ÝÍ"ØÍ$ , ʪʦʙʪʦ 

Å̧D
DY  (ʽʥʰʠʤʠ ʩʣʦʚʘʤʠ ʧʽʜʤʥʦʞʠʥʘ Y  ʦʙʤʝʞʝʥʘ ʟʚʝʨʭʫ ʚ D ). 

ʅʝʚʘʞʢʦ ʧʦʢʘʟʘʪʠ ʽʥʜʫʢʮʽʻʶ ʟʘ ʯʠʩʣʦʤ ʝʣʝʤʝʥʪʽʚ, ʱʦ ʚʠʢʦʥʫʻʪʴʩʷ 

ʝʢʚʽʚʘʣʝʥʪʥʽʩʪʴ: X  ʣʘʥʮʶʛ Úʜʦʚʽʣʴʥʘ ʩʢʽʥʯʝʥʥʘ ʧʽʜʤʥʦʞʠʥʘ ʤʥʦʞʠʥʠ X  ʤʘʻ 

ʥʘʡʙʽʣʴʰʠʡ ʝʣʝʤʝʥʪ. 

ɸʥʘʣʦʛʽʯʥʦ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʝʢʚʽʚʘʣʝʥʪʥʽʩʪʴ: X  ʥʘʧʨʘʚʣʝʥʘ ʤʥʦʞʠʥʘ 

Úʜʦʚʽʣʴʥʘ ʩʢʽʥʯʝʥʥʘ ʧʽʜʤʥʦʞʠʥʘ Y  ʤʥʦʞʠʥʠ X  ʤʘʻ ʚʝʨʭʥʶ ʛʨʘʥʴ ʚ ʤʥʦʞʠʥʽ 

X  ( Å̧D
XY ). 

ʉʘʤʝ ʪʦʤʫ ʚ ʦʟʥʘʯʝʥʥʽ ʣʘʥʮʶʛʽʚ ʪʘ ʥʘʧʨʘʚʣʝʥʠʭ ʤʥʦʞʠʥ ʤʦʚʘ ʡʜʝ ʧʦ ʩʫʪʽ 

ʧʨʦ ʥʝ ʙʽʣʴʰʝ ʥʽʞ ʜʚʦʭʝʣʝʤʝʥʪʥʽ ʧʽʜʤʥʦʞʠʥʠ. 

ʇʨʦʩʪʽ ʧʨʠʢʣʘʜʠ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʜʣʷ ʧʦʥʷʪʪʷ 

ʩʫʤʽʩʥʦʾ ʤʥʦʞʠʥʠ ʩʠʪʫʘʮʽʷ ʧʨʠʥʮʠʧʦʚʦ ʨʽʟʥʘ ï ʦʙʤʝʞʠʪʠʩʷ ʜʚʦʭʝʣʝʤʝʥʪʥʠʤʠ 

ʧʽʜʤʥʦʞʠʥʘʤʠ ʥʝ ʤʦʞʥʘ (ʜʠʚ. ʨʠʩ. 1; ʦʯʝʚʠʜʥʦ, ʤʥʦʞʠʥʘ },,{ zyx  ʥʝ ʻ ʩʫʤʽʩʥʦʶ 

ʤʥʦʞʠʥʦʶ, ʦʩʢʽʣʴʢʠ ʚʦʥʘ ʥʝ ʤʘʻ ʚʝʨʭʥʴʦʾ ʛʨʘʥʽ; ʨʘʟʦʤ ʟ ʪʠʤ, ʜʦʚʽʣʴʥʽ ʾʾ ʜʚʘ 

ʝʣʝʤʝʥʪʠ ʤʘʶʪʴ ʚʝʨʭʥʶ ʛʨʘʥʴ). ɿʘʫʚʘʞʠʤʦ, ʱʦ ʚ [3, ʨʦʟʜ. 1, ʩ. 30] ʧʨʠ 

ʚʠʟʥʘʯʝʥʥʽ ʩʫʤʽʩʥʠʭ ʤʥʦʞʠʥ ʤʦʚʘ ʡʜʝ ʧʨʦ ʜʚʦʭʝʣʝʤʝʥʪʥʽ ʤʥʦʞʠʥʠ. 

ʈʘʟʦʤ ʟ ʪʠʤ, ʟ ʧ. 3 ʪʚʝʨʜʞʝʥʥʷ 4 (ʪʚʝʨʜʞʝʥʥʷ ʚ) ʪʘ ʛ) ʝʢʚʽʚʘʣʝʥʪʥʽ) ʧʨʦ 

ʫʩʪʨʽʡ ʯ. ʚ. ʤ. ʯʘʩʪʢʦʚʠʭ ʬʫʥʢʮʽʡ ʪʘ ʣʝʤʠ 1 (ʧ. 1 ʪʘ ʧ. 3 ʝʢʚʽʚʘʣʝʥʪʥʽ) ʚʠʧʣʠʚʘʻ, 

ʱʦ ʜʣʷ ʯ. ʚ. ʤ. ʯʘʩʪʢʦʚʠʭ ʬʫʥʢʮʽʡ ʮʽ ʜʚʘ ʧʦʥʷʪʪʷ ʩʫʤʽʩʥʦʩʪʽ ʤʥʦʞʠʥʠ 
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ʝʢʚʽʚʘʣʝʥʪʥʽ: ʤʥʦʞʠʥʘ ʬʫʥʢʮʽʡ F  ʩʫʤʽʩʥʘ Úʜʦʚʽʣʴʥʘ ʥʝ ʙʽʣʴʰ ʥʽʞ 

ʜʚʦʝʣʝʤʝʥʪʥʘ ʧʽʜʤʥʦʞʠʥʘ ʤʥʦʞʠʥʠ F  ʩʫʤʽʩʥʘ. 

 

x# y# z#  

ʈʠʩ. 2.1. ʇʨʠʢʣʘʜ ʥʝʩʫʤʽʩʥʦʾ ʤʥʦʞʠʥʠ (},,{ zyx ), ʪʘʢʦʾ, ʱʦ ʾʾ ʜʦʚʽʣʴʥʘ 

ʜʚʦʭʝʣʝʤʝʥʪʥʘ ʧʽʜʤʥʦʞʠʥʠ ʦʙʤʝʞʝʥʘ 

ʆʯʝʚʠʜʥʦ, ʱʦ ʙʫʜʴ-ʷʢʠʡ ʣʘʥʮʶʛ ʙʫʜʝ ʥʘʧʨʘʚʣʝʥʦʶ ʤʥʦʞʠʥʦʶ, ʘ ʚʩʷʢʘ 

ʥʘʧʨʘʚʣʝʥʘ ʤʥʦʞʠʥʘ ʩʫʤʽʩʥʘ; ʦʙʝʨʥʝʥʽ ʪʚʝʨʜʞʝʥʥʷ, ʚʟʘʛʘʣʽ ʢʘʞʫʯʠ, ʭʠʙʥʽ 

(ʨʠʩ. 2). 

 

ʣʘʥʮʶʛʠ 

ʥʘʧʨʘʚʣʝʥʽ 

ʤʥʦʞʠʥʠ 

ʩʫʤʽʩʥʽ 

ʤʥʦʞʠʥʠ 

 

ʈʠʩ. 2.2. ɺʟʘʻʤʥʝ ʧʦʣʦʞʝʥʥʷ ʣʘʥʮʶʛʽʚ, ʥʘʧʨʘʚʣʝʥʠʭ ʪʘ ʩʫʤʽʩʥʠʭ ʤʥʦʞʠʥ 
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ʏ. ʚ. ʤ. ¢>< ,D  ʥʘʟʚʝʤʦ ʽʥʜʫʢʪʠʚʥʦʶ ʤʥʦʞʠʥʦʶ (ʧʦʚʥʦʶ ʯʘʩʪʢʦʚʦ 

ʚʧʦʨʷʜʢʦʚʘʥʦʶ ʤʥʦʞʠʥʦʶ ï ʧ. ʯ. ʚ. ʤ., ʢʦʛʝʨʝʥʪʥʦʶ ʤʥʦʞʠʥʦʶ), ʷʢʱʦ ʾʾ 

ʜʦʚʽʣʴʥʠʡ ʣʘʥʮʶʛ (ʚʽʜʧʦʚʽʜʥʦ ʜʦʚʽʣʴʥʘ ʥʘʧʨʘʚʣʝʥʘ ʤʥʦʞʠʥʘ, ʜʦʚʽʣʴʥʘ ʩʫʤʽʩʥʘ 

ʤʥʦʞʠʥʘ) ʤʘʻ ʩʫʧʨʝʤʫʤ. 

ɿʘʫʚʘʞʠʤʦ, ʱʦ ʫ ʪʘʢ ʚʠʟʥʘʯʝʥʽʡ ʽʥʜʫʢʪʠʚʥʽʡ ʤʥʦʞʠʥʽ (ʧ. ʯ. ʚ. ʤ., 

ʢʦʛʝʨʝʥʪʥʽʡ ʤʥʦʞʠʥʠ) ʽʩʥʫʻ ʥʘʡʤʝʥʰʠʡ ʝʣʝʤʝʥʪ (ʘʙʦ ʟʘ ʽʥʰʦʶ ʪʝʨʤʽʥʦʣʦʛʽʻʶ 

ʥʫʣʴ, Ăʜʥʦò) ,̂ ʦʩʢʽʣʴʢʠ ʥʘʡʤʝʥʰʠʡ ʝʣʝʤʝʥʪ ʟʙʽʛʘʻʪʴʩʷ ʟ ʩʫʧʨʝʤʫʤʦʤ 

ʧʦʨʦʞʥʴʦʾ ʤʥʦʞʠʥʠ, ʷʢʘ ʻ ʦʜʥʦʯʘʩʥʦ ʣʘʥʮʶʛʦʤ, ʥʘʧʨʘʚʣʝʥʦʶ ʤʥʦʞʠʥʦʶ ʪʘ 

ʩʫʤʽʩʥʦʶ ʤʥʦʞʠʥʦʶ. ʈʽʚʥʽʩʪʴ =^Å/  ʚʠʧʣʠʚʘʻ ʟ ʪʦʛʦ, ʱʦ ʚʝʨʭʥʽʡ ʢʦʥʫʩ 

ʧʦʨʦʞʥʴʦʾ ʤʥʦʞʠʥʠ ʟʙʽʛʘʻʪʴʩʷ ʟ ʫʥʽʚʝʨʩʫʤʦʤ ï D=ÅD . 

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ [47, ʨʦʟʜ. 1, Ä 2; 55, Ä 1] ʤʠ ʨʦʟʛʣʷʜʘʻʤʦ ʢʦʥʫʩʠ ʽ 

ʧʦʨʦʞʥʴʦʾ ʤʥʦʞʠʥʠ, ʧʦʢʣʘʜʘʶʯʠ D=Å=Å DÐ . ʊʘʢʝ ʚʠʟʥʘʯʝʥʥʷ ʜʫʞʝ 

ʧʨʠʨʦʜʥʝ, ʦʩʢʽʣʴʢʠ, ʧʦ-ʧʝʨʰʝ, ʧʦʚʥʽʩʪʶ ʚʽʜʧʦʚʽʜʘʻ ʦʟʥʘʯʝʥʥʶ ʢʦʥʫʩʽʚ 

(ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʚʝʨʭʥʴʦʛʦ ʢʦʥʫʩʘ )}({ xyXxxyX
def

²ÝÍ"=D ; ʟʨʦʟʫʤʽʣʦ, ʱʦ ʫ 

ʚʠʧʘʜʢʫ ʧʦʨʦʞʥʴʦʾ ʤʥʦʞʠʥʠ ʚʽʜʧʦʚʽʜʥʘ ʽʤʧʣʽʢʘʮʽʷ ʘʚʪʦʤʘʪʠʯʥʦ ʚʠʢʦʥʫʻʪʴʩʷ 

ʜʣʷ ʚʩʽʭ y) ʪʘ, ʧʦ-ʜʨʫʛʝ, ʧʨʦʷʩʥʶʻ ʜʦʤʦʚʣʝʥʦʩʪʽ ʱʦʜʦ ʪʦʯʥʠʭ ʛʨʘʥʝʡ 

ʧʦʨʦʞʥʴʦʾ ʤʥʦʞʠʥʠ ï =^Å/  (ʥʘʡʤʝʥʰʠʡ ʝʣʝʤʝʥʪ), 1=ÅÔ  (ʥʘʡʙʽʣʴʰʠʡ 

ʝʣʝʤʝʥʪ, ʘʙʦ ʟʘ ʽʥʰʦʶ ʪʝʨʤʽʥʦʣʦʛʽʻʶ ʦʜʠʥʠʮʷ). 

ɿ ʦʛʣʷʜʫ ʥʘ ʚʢʘʟʘʥʠʡ ʚʠʱʝ ʣʦʛʽʯʥʠʡ ʟʚôʷʟʦʢ ʤʽʞ ʣʘʥʮʶʛʘʤʠ, 

ʥʘʧʨʘʚʣʝʥʠʤʠ ʪʘ ʩʫʤʽʩʥʠʤʠ ʤʥʦʞʠʥʘʤʠ ʦʯʝʚʠʜʥʦ, ʱʦ ʜʦʚʽʣʴʥʘ ʢʦʛʝʨʝʥʪʥʘ 

ʤʥʦʞʠʥʘ ʙʫʜʝ ʧ. ʯ. ʚ. ʤ., ʘ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʜʦʚʽʣʴʥʘ ʧ. ʯ. ʚ. ʤ. ʙʫʜʝ ʽʥʜʫʢʪʠʚʥʦʶ 

ʤʥʦʞʠʥʦʶ. ɿʘʟʥʘʯʠʤʦ, ʱʦ ʚ [3, ʨʦʟʜ. 1, Ä 1.2, ʩ. 30] ʢʦʛʝʨʝʥʪʥʽ ʤʥʦʞʠʥʠ 

ʚʚʦʜʷʪʴʩʷ ʷʢ ʧ. ʯ. ʚ. ʤ., ʚ ʷʢʠʭ ʜʦʚʽʣʴʥʽ ʩʫʤʽʩʥʽ ʤʥʦʞʠʥʠ ʤʘʶʪʴ ʩʫʧʨʝʤʫʤʠ; 

ʦʯʝʚʠʜʥʦ, ʱʦ ʮʝ ʦʟʥʘʯʝʥʥʷ ʝʢʚʽʚʘʣʝʥʪʥʝ ʚʠʱʝʥʘʚʝʜʝʥʦʤʫ. 

ɸʣʝ ʚʠʷʚʣʷʻʪʴʩʷ, ʱʦ ʢʣʘʩʠ ʧ. ʯ. ʚ. ʤ. ʪʘ ʽʥʜʫʢʪʠʚʥʠʭ ʤʥʦʞʠʥ ʥʘʩʧʨʘʚʜʽ 

ʩʧʽʚʧʘʜʘʶʪʴ, ʦʩʢʽʣʴʢʠ ʚ ʜʦʚʽʣʴʥʽʡ ʯ. ʚ. ʤ. ʽʩʥʫʚʘʥʥʷ ʩʫʧʨʝʤʫʤʽʚ ʙʫʜʴ-ʷʢʠʭ 

ʥʝʧʦʨʦʞʥʽʭ ʥʘʧʨʘʚʣʝʥʠʭ ʤʥʦʞʠʥ ʝʢʚʽʚʘʣʝʥʪʥʦ ʽʩʥʫʚʘʥʥʶ ʩʫʧʨʝʤʫʤʽʚ ʙʫʜʴ-

ʷʢʠʭ ʥʝʧʦʨʦʞʥʽʭ ʣʘʥʮʶʛʽʚ [34, ʨʦʟʜ. I, Ä 5, ʪʚʝʨʜʞʝʥʥʷ 5.9, ʩ. 46] (ʨʠʩ. 3). ʎʝ 
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ʪʚʝʨʜʞʝʥʥʷ ʻ ʜʫʞʝ ʥʝʪʨʠʚʽʘʣʴʥʠʤ, ʘ ʜʦʚʝʜʝʥʥʷ ʜʣʷ ʟʘʛʘʣʴʥʦʛʦ ʚʠʧʘʜʢʫ 

ʚʠʢʦʨʠʩʪʦʚʫʻ ʘʢʩʽʦʤʫ ʚʠʙʦʨʫ ʪʘ ʪʨʘʥʩʬʽʥʽʪʥʫ ʽʥʜʫʢʮʽʶ ʟʘ ʧʘʨʘʤʠ ʦʨʜʠʥʘʣʽʚ. 

ʈʘʟʦʤ ʟ ʪʠʤ ʜʣʷ ʟʣʽʯʝʥʥʠʭ ʫʥʽʚʝʨʩʫʤʽʚ ʩʠʪʫʘʮʽʷ ʩʫʪʪʻʚʦ ʩʧʨʦʱʫʻʪʴʩʷ, ʦʩʢʽʣʴʢʠ 

ʟʣʽʯʝʥʥ̔  ʥʘʧʨʘʚʣʝʥʽ ʤʥʦʞʠʥʠ ʤʽʩʪʷʪʴ ʢʦʥʬʽʥʘʣʴʥʽ ʣʘʥʮʶʛʠ, ʱʦ, ʚʟʘʛʘʣʽ ʢʘʞʫʯʠ, 

ʥʝ ʚʠʢʦʥʫʻʪʴʩʷ ʜʣʷ ʥʝʟʣʽʯʝʥʠʭ ʥʘʧʨʘʚʣʝʥʠʭ ʤʥʦʞʠʥ. 

 

ʢʦʛʝʨʝʥʪʥʽ ʤʥʦʞʠʥʠ 

ʧ. ʯ. ʚ. ʤ. = ʽʥʜʫʢʪʠʚʥʽ ʤʥʦʞʠʥʠ 

 

ʈʠʩ. 2.3. ɺʟʘʻʤʥʝ ʧʦʣʦʞʝʥʥʷ ʢʦʛʝʨʝʥʪʥʠʭ ʪʘ ʽʥʜʫʢʪʠʚʥʠʭ ʤʥʦʞʠʥ (ʧ. ʯ. ʚ. ʤ.) 

ʊʚʝʨʜʞʝʥʥʷ 2.6 (ʧʨʦ ʢʦʥʬʽʥʘʣʴʥʽ ʣʘʥʮʶʛʠ ʥʘʧʨʘʚʣʝʥʠʭ ʤʥʦʞʠʥ ʪʘ 

ʢʦʥʬʽʥʘʣʴʥʽ ʧʽʜʤʥʦʞʠʥʠ ʣʘʥʮʶʛʽʚ) ɿʣʽʯʝʥʥʘ ʥʘʧʨʘʚʣʝʥʘ ʤʥʦʞʠʥʘ ʤʽʩʪʠʪʴ 

ʢʦʥʬʽʥʘʣʴʥʠʡ ʣʘʥʮʶʛ. ɯʩʥʫʻ (ʥʝʟʣʽʯʝʥʥʘ) ʥʘʧʨʘʚʣʝʥʘ ʤʥʦʞʠʥʘ, ʱʦ ʥʝ ʤʽʩʪʠʪʴ 

ʢʦʥʬʽʥʘʣʴʥʠʭ ʣʘʥʮʶʛʽʚ. ɼʦʚʽʣʴʥʠʡ ʣʘʥʮʶʛ ʤʽʩʪʠʪʴ ʢʦʥʬʽʥʘʣʴʥʫ ʮʽʣʢʦʤ 

ʫʧʦʨʷʜʢʦʚʘʥʫ ʧʽʜʤʥʦʞʠʥʫ.  

ɼʦʚʝʜʝʥʥʷ. ʇʝʨʰʝ ʪʚʝʨʜʞʝʥʥʷ. ʅʝʭʘʡ ,...},,{ 210 xxxX
def

=  ï ʟʣʽʯʝʥʥʘ 

ʥʘʧʨʘʚʣʝʥʘ ʤʥʦʞʠʥʘ. ɯʥʜʫʢʮʽʻʶ ʧʦ ,...2,1,0=n  ʧʦʙʫʜʫʻʤʦ ʤʥʦʞʠʥʫ 

,...},,{ 210 yyyY= , ʪʘʢʫ, ʱʦ YXXY B,Ì  ʪʘ ...210 ¢¢¢ yyy , ʪʦʙʪʦ Y  ï 

ʢʦʥʬʽʥʘʣʴʥʠʡ ʣʘʥʮʶʛ ʥʘʧʨʘʚʣʝʥʦʾ ʤʥʦʞʠʥʠ X . 

ɹʘʟʠʩ ʽʥʜʫʢʮʽʾ: 00 xy
def

= . ɯʥʜʫʢʪʠʚʥʠʡ ʢʨʦʢ: ʥʝʭʘʡ ʝʣʝʤʝʥʪʠ 

Xyyy nÍ,...,, 10  ʚʞʝ ʧʦʙʫʜʦʚʘʥʽ, ʧʨʠʯʦʤʫ },...,,{},...,,{ 1010 nn yyyxxx B , 

nyyy ¢¢¢ ...10 . ʆʩʢʽʣʴʢʠ, 1, +nn xy  ʥʘʣʝʞʘʪʴ ʥʘʧʨʘʚʣʝʥʽʡ ʤʥʦʞʠʥʽ X, ʪʦ ʚ ʥʽʡ 



 59 

ʽʩʥʫʻ ʝʣʝʤʝʥʪ z, ʪʘʢʠʡ, ʱʦ zxzy nn ¢¢ +1, . ʇʦʢʣʘʜʝʤʦ zy
def

n =+1 . ʆʯʝʚʠʜʥʦ, ʱʦ 

ʪʘʢ ʧʦʙʫʜʦʚʘʥʘ ʤʥʦʞʠʥʘ Y  ï ʰʫʢʘʥʠʡ ʢʦʥʬʽʥʘʣʴʥʠʡ ʣʘʥʮʶʛ. Ǒ 

ʉʣʽʜʫʶʯʠ [1, ʨʦʟʜ. 1, Ä 2, ʧʨʠʢʣʘʜ 1.2.4 ʥʘ ʩ. 23-24], ʜʘʤʦ ʚʽʜʧʦʚʽʜʥʠʡ 

ʧʨʠʢʣʘʜ. ʅʝʭʘʡ M  ï ʤʥʦʞʠʥʘ ʚʩʽʭ ʚʽʜʦʙʨʘʞʝʥʴ ʤʥʦʞʠʥʠ ʥʘʪʫʨʘʣʴʥʠʭ ʯʠʩʝʣ 

N  ʚ ʩʝʙʝ, ʚʧʦʨʷʜʢʦʚʘʥʘ ʪʘʢ: ))()(( 212121 nfnfnffff
def

<"Ù=Ú¢ . ʆʯʝʚʠʜʥʦ, 

ʯ. ʚ. ʤ. >¢<  ,M  ï ʥʘʧʨʘʚʣʝʥʘ (ʜʽʡʩʥʦ, ʜʣʷ ʜʦʚʽʣʴʥʠʭ ʬʫʥʢʮʽʡ 21, ff  ʚʽʜʧʦʚʽʜʥʦʶ 

ʬʫʥʢʮʽʻʶ ʻ, ʥʘʧʨʠʢʣʘʜ, ʬʫʥʢʮʽʷ, ʱʦ ʟʘʜʘʻʪʴʩʷ ʪʝʨʤʦʤ 1)()( 21 ++ xfxf ). 

ʇʨʦ ʜʦʚʽʣʴʥʠʡ ʣʘʥʮʶʛ C  ʚ ʮʽʡ ʯ. ʚ. ʤ. ʤʦʞʥʘ ʩʢʘʟʘʪʠ ʪʘʢʝ: ʧʦ-ʧʝʨʰʝ, C  

ʥʝ ʙʽʣʴʰʝ ʥʽʞ ʟʣʽʯʝʥʥʠʡ1, ʪʘ, ʧʦ-ʜʨʫʛʝ, ʽʩʥʫʻ ʪʘʢʘ ʬʫʥʢʮʽʷ g, ʱʦ CCg \DÍ  

(ʪʦʙʪʦ ʬʫʥʢʮʽʷ g  ʩʪʨʦʛʦ ʙʽʣʴʰʘ ʚʩʽʭ ʬʫʥʢʮʽʡ ʣʘʥʮʶʛʘ). 

ʇʝʨʰʝ ʪʚʝʨʜʞʝʥʥʷ ʚʠʧʣʠʚʘʻ ʟ ʽʥô̒ ʢʪʠʚʥʦʩʪʽ ʚʽʜʦʙʨʘʞʝʥʥʷ Nff Í)0(: , 

Cf Í  (ʟʘʤʽʩʪʴ )0(f  ʤʦʞʥʘ ʙʫʣʦ ʙ ʚʟʷʪʠ ʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ ʥʘ ʜʦʚʽʣʴʥʦʤʫ 

ʽʥʰʦʤʫ ʟʘʬʽʢʩʦʚʘʥʦʤʫ ʯʠʩʣʽ); ʜʨʫʛʝ ï ʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʽʘʛʦʥʘʣʴʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ 

ʂʘʥʪʦʨʘ. 

ɼʽʡʩʥʦ, ʜʣʷ ʩʢʽʥʯʝʥʥʠʭ ʣʘʥʮʶʛʽʚ ʪʚʝʨʜʞʝʥʥʷ ʦʯʝʚʠʜʥʝ; ʜʣʷ ʟʣʽʯʝʥʥʦʛʦ 

ʣʘʥʮʶʛʘ C  (ʘ ʣʘʥʮʶʛʽʚ ʙʽʣʴʰʦʾ ʧʦʪʫʞʥʦʩʪʽ ʥʝʤʘ), ʧʦʢʣʘʜʘʶʯʠ Nnn

def

fC Í= }{ , 

ʟʘ ʬʫʥʢʮʽʶ g  ʤʦʞʥʘ ʚʟʷʪʠ, ʥʘʧʨʠʢʣʘʜ, ʪʘʢʫ ʬʫʥʢʮʽʶ ʚ ʪʝʨʤʘʣʴʥʽʡ ʬʦʨʤʽ 

ʟʘʧʠʩʫ ï 1)()( += xfxg x

def

. ɿ ʦʩʪʘʥʥʴʦʾ ʚʣʘʩʪʠʚʦʩʪʽ ʣʘʥʮʶʛʽʚ ʽ ʚʠʧʣʠʚʘʻ ʰʫʢʘʥʝ 

ʪʚʝʨʜʞʝʥʥʷ (ʬʦʨʤʘʣʴʥʝ ʞ ʜʦʚʝʜʝʥʥʷ ʧʨʦʚʦʜʠʪʴʩʷ ʚʽʜ ʩʫʧʨʦʪʠʚʥʦʛʦ). Ǒ 

ʆʩʪʘʥʥʻ ʪʚʝʨʜʞʝʥʥʷ ʱʦʜʦ ʢʦʥʬʽʥʘʣʴʥʠʭ ʧʽʜʤʥʦʞʠʥ ʣʘʥʮʶʛʽʚ ʜʣʷ 

ʟʣʽʯʝʥʠʭ ʣʘʥʮʶʛʽʚ ʜʦʚʦʜʠʪʴʩʷ ʘʥʘʣʦʛʽʯʥʦ ʧʝʨʰʦʤʫ ʪʚʝʨʜʞʝʥʥʶ ʧʨʦ 

ʢʦʥʬʽʥʘʣʴʥʽ ʧʽʜʤʥʦʞʠʥʠ ʟʣʽʯʝʥʥʠʭ ʥʘʧʨʘʚʣʝʥʠʭ ʤʥʦʞʠʥ; ʚ ʟʘʛʘʣʴʥʦʤʫ ʞ 

ʚʠʧʘʜʢʫ ʪʨʝʙʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʘʢʩʽʦʤʫ ʚʠʙʦʨʫ (ʜʠʚ., ʥʘʧʨʠʢʣʘʜ, [55, Ä 2, ʪʝʦʨʝʤʘ 

5, ʩ. 26]). Ǒ 

                                                 
1 ɿʘʫʚʘʞʠʤʦ, ʱʦ ʚ [1] ʧʽʜ ʟʣʽʯʝʥʥʠʤʠ ʨʦʟʫʤʽʶʪʴʩʷ ʩʢʽʥʯʝʥʥʽ ʤʥʦʞʠʥʠ ʘʙʦ ʥʝʩʢʽʥʯʝʥʥʽ ʟʣʽʯʝʥʥʽ ʤʥʦʞʠʥʠ. 
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2.4. ʋʤʦʚʥʦ ʧʦʚʥʽ ʯʘʩʪʢʦʚʦ ʚʧʦʨʷʜʢʦʚʘʥʽ ʤʥʦʞʠʥʠ, ʧʦʚʥʽ ʧʽʚʨʝʰʽʪʢʠ 

ʇʦʚʝʨʥʝʤʦʩʴ ʜʦ ʫʩʪʨʦʶ ʯ. ʚ. ʤ. ʯʘʩʪʢʦʚʠʭ ʬʫʥʢʮʽʡ. ʅʘʤ ʟʥʘʜʦʙʣʷʪʴʩʷ ʱʝ 

ʜʚʘ ʟʘʛʘʣʴʥʠʭ ʢʣʘʩʘ ʯ. ʚ. ʤ. 

ʏ. ʚ. ʤ. ʥʘʟʚʝʤʦ ʫʤʦʚʥʦ ʧʦʚʥʦʶ ʤʥʦʞʠʥʦʶ, ʷʢʱʦ ʾʾ ʜʦʚʽʣʴʥʘ ʥʝʧʦʨʦʞʥʷ 

ʦʙʤʝʞʝʥʘ ʟʚʝʨʭʫ ʪʘ ʟʥʠʟʫ ʤʥʦʞʠʥʘ ʤʘʻ ʦʙʠʜʚʽ ʪʦʯʥʽ ʛʨʘʥʽ [4, ʨʦʟʜ. V, Ä 3, 

ʩ. 153].  

ʏ. ʚ. ʤ. ʥʘʟʚʝʤʦ ʧʦʚʥʦʶ ʧʽʚʨʝʰʽʪʢʦʶ, ʷʢʱʦ ʾʾ ʜʦʚʽʣʴʥʘ ʦʙʤʝʞʝʥʘ ʟʚʝʨʭʫ 

ʤʥʦʞʠʥʘ ʤʘʻ ʩʫʧʨʝʤʫʤ [67, ʨʦʟʜ. 3, ʧ. 3.19, ʩ. 58]; ʟʘʫʚʘʞʠʤʦ, ʱʦ ʚ ʟʛʘʜʘʥʽʡ 

ʤʦʥʦʛʨʘʬʽʾ ʧʦʚʥʽ ʧʽʚʨʝʰʽʪʢʠ (complete semilattice) ʚʚʦʜʷʪʴʩʷ ʷʢ ʧʽʜʢʣʘʩ 

ʧ. ʯ. ʚ. ʤ. 

ɿʘ ʘʥʘʣʦʛʽʻ  ʁʟ ʚʝʨʭʥʽʤʠ ʪʘ ʥʠʞʥʽʤʠ ʧʽʚʨʝʰʽʪʢʘʤʠ ʚ ʪʝʦʨʽʾ ʨʝʰʽʪʦʢ (ʜʠʚ., 

ʥʘʧʨʠʢʣʘʜ, [55, Ä 4, ʩ. 58]) ʪʫʪ ʢʨʘʱʝ ʙʫʣʦ ʙ ʛʦʚʦʨʠʪʠ ʧʨʦ ʚʝʨʭʥʶ ʧʦʚʥʫ 

ʧʽʚʨʝʰʽʪʢʫ, ʪʦʤʫ, ʱʦ ʧʝʨʝʭʦʜʷʯʠ ʜʦ ʜʫʘʣʴʥʠʭ ʧʦʥʷʪʴ ʧʨʠʨʦʜʥʦ ʚʚʦʜʠʪʴʩʷ 

ʧʦʥʷʪʪʷ ʥʠʞʥʴʦʾ ʧʦʚʥʦʾ ʧʽʚʨʝʰʽʪʢʠ (ʪʨʝʙʘ ʚʠʤʘʛʘʪʠ ʽʩʥʫʚʘʥʥʷ ʽʥʬʽʤʫʤʫ ʜʣʷ 

ʜʦʚʽʣʴʥʦʾ ʦʙʤʝʞʝʥʦʾ ʟʥʠʟʫ ʤʥʦʞʠʥʠ). 

ʆʩʢʽʣʴʢʠ ʧʦʨʦʞʥʷ ʤʥʦʞʠʥʘ ʦʙʤʝʞʝʥʘ ʟʚʝʨʭʫ (ʥʘʛʘʜʘʤ̒ʦ, ʱʦ D=ÅD  ï 

ʫʥʽʚʝʨʩʫʤ), ʪʦ ʚ ʧʦʚʥʽʡ ʧʽʚʨʝʰʽʪʮʽ ʽʩʥʫʻ ʥʘʡʤʝʥʰʠʡ ʝʣʝʤʝʥʪ. 

ʆʪʞʝ, ʯ. ʚ. ʤ. Ì>< ,F  ʟʛʽʜʥʦ ʟ ʪʚʝʨʜʞʝʥʥʷʤ 4 ʧʨʦ ʾʾ ʫʩʪʨʽʡ ʻ ʦʜʥʦʯʘʩʥʦ 

ʫʤʦʚʥʦ ʧʦʚʥʦʶ (ʟʛʽʜʥʦ ʟ ʧ. 2 ʟʘʚʞʜʠ ʽʩʥʫʶʪʴ ʽʥʬʽʤʫʤʠ ʥʝʧʦʨʦʞʥʽʭ ʤʥʦʞʠʥ, 

ʟʛʽʜʥʦ ʟ ʧ. 3 ʽʩʥʫʶʪʴ ʩʫʧʨʝʤʫʤʠ ʦʙʤʝʞʝʥʠʭ ʟʚʝʨʭʫ ʤʥʦʞʠʥ), ʢʦʛʝʨʝʥʪʥʦʶ 

ʤʥʦʞʠʥʦʶ (ʟʛʽʜʥʦ ʟ ʧ. 3 ʽʩʥʫʶʪʴ ʩʫʧʨʝʤʫʤʠ ʩʫʤʽʩʥʠʭ ʤʥʦʞʠʥ) ʪʘ ʧʦʚʥʦʶ 

ʧʽʚʨʝʰʽʪʢʦʶ (ʟʛʽʜʥʦ ʟ ʧ. 3 ʽʩʥʫʶʪʴ ʩʫʧʨʝʤʫʤʠ ʦʙʤʝʞʝʥʠʭ ʟʚʝʨʭʫ ʤʥʦʞʠʥ). ʎʝʡ 

ʬʘʢʪ ʥʝ ʚʠʧʘʜʢʦʚʠʡ, ʚʽʥ ʻ ʥʘʩʣʽʜʢʦʤ ʟʘʛʘʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʧʨʦ ʟʙʽʞʥʽʩʪʴ 

ʚʢʘʟʘʥʠʭ ʧʦʥʷʪʴ ʥʘ ʢʣʘʩʽ ʽʥʜʫʢʪʠʚʥʠʭ ʤʥʦʞʠʥ, ʥʘʚʝʜʝʥʦʛʦ ʙʝʟ ʜʦʚʝʜʝʥʥʷ, 

ʥʘʧʨʠʢʣʘʜ, ʚ [67, ʨʦʟʜ. 3, ʧ. 3.20, ʣʝʤʘ, ʩ. 58]. 

ʇʝʨʝʜ ʪʠʤ, ʷʢ ʜʘʪʠ ʚʽʜʧʦʚʽʜʥʽ ʜʦʚʝʜʝʥʥʷ, ʩʬʦʨʤʫʣʶʻʤʦ ʧʨʠʨʦʜʥʽ 

ʫʟʘʛʘʣʴʥʝʥʥʷ ʚʽʜʦʤʠʭ ʬʘʢʪʽʚ ʧʨʦ ʪʦʯʥʽ ʛʨʘʥʽ. 

ʃʝʤʘ 2.2 (ʟʚô̫ ʟʦʢ ʤʽʞ ʪʦʯʥʠʤʠ ʛʨʘʥʷʤʠ). ɺ ʜʦʚʽʣʴʥʽʡ ʯ. ʚ. ʤ. ʚʠʢʦʥʫʶʪʴʩʷ 

ʫʟʘʛʘʣʴʥʝʥʽ ʨʽʚʥʦʩʪʽ / Ô
D- XX ~  ʪʘ Ô

Ð-/XX ~ .  
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ʉʪʘʥʜʘʨʪʥʝ ʜʦʚʝʜʝʥʥʷ ʜʣʷ ʚʠʧʘʜʢʫ ʥʝʧʦʨʦʞʥʽʭ ʢʦʥʫʩʽʚ ʥʝʧʦʨʦʞʥʽʭ 

ʤʥʦʞʠʥ (ʜʠʚ., ʥʘʧʨʠʢʣʘʜ, [55, Ä 1, ʪʝʦʨʝʤʠ 7, 8, ʩ. 12; 23, ʨʦʟʜ. 2, ʣʝʤʘ 2.15, ʩ. 

33]) ʪʨʝʙʘ ʧʦʧʦʚʥʠʪʠ ʨʦʟʛʣʷʜʦʤ ʚʠʧʘʜʢʽʚ ʧʦʨʦʞʥʽʭ ʢʦʥʫʩʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʫʟʘʛʘʣʴʥʝʥʠʭ ʨʽʚʥʦʩʪʝʡ / -̂Å~ , Ô -Å 1~ . ʂʨʽʤ ʪʦʛʦ ʪʨʝʙʘ ʨʦʟʛʣʷʥʫʪʠ ʽ 

ʚʠʧʘʜʦʢ ʧʦʨʦʞʥʴʦʾ ʤʥʦʞʠʥʠ X . 

ʈʦʟʛʣʷʥʝʤʦ ʪʘʢʽ ʜʚʘ ʦʩʦʙʣʠʚʽ ʚʠʧʘʜʢʠ ʜʣʷ ʧʝʨʰʦʾ ʫʟʘʛʘʣʴʥʝʥʦʾ ʨʽʚʥʦʩʪʽ 

(ʜʨʫʛʘ ʨʽʚʥʽʩʪʴ ʜʦʚʦʜʠʪʴʩʷ ʘʥʘʣʦʛʽʯʥʦ). ʅʝʭʘʡ Å=X , ʪʦʜʽ DX =D  (ʫʥʽʚʝʨʩʫʤ). 

ɿʥʘʯʝʥʥʷ ʟʣʽʚʘ /Å ʚʠʟʥʘʯʝʥʝ ʪʦʜʽ ʽ ʪʽʣʴʢʠ ʪʦʜʽ, ʢʦʣʠ ʽʩʥʫʻ ʥʘʡʤʝʥʰʠʡ 

ʝʣʝʤʝʥʪ ,̂ ʽ ʟʙʽʛʘʻʪʴʩʷ ʟ  ̂ʫ ʚʠʧʘʜʢʫ ʚʠʟʥʘʯʝʥʥʷ: / -̂Å~ . ɿʥʘʯʝʥʥʷ ʩʧʨʘʚʘ ï 

ÔD, ʪʦʤʫ ʪʨʝʙʘ ʩʢʦʨʠʩʪʘʪʠʩʷ ʦʯʝʚʠʜʥʦʶ ʨʽʚʥʽʩʪʶ ʧʨʦ ʥʠʞʥʽʡ ʢʦʥʫʩ 

ʫʥʽʚʝʨʩʫʤʘ 

í
ì
ë

Å

^^
=Ð

. ,

,  },{

ʽʥʘʢʰʝ

ʽʩʥʫʻʷʢʱʦ
D  

ʗʢ ʙʘʯʠʤʦ, ʫʟʘʛʘʣʴʥʝʥʘ ʨʽʚʥʽʩʪʴ ʚʠʢʦʥʫʻʪʴʩʷ (ʩʫʪʪʻʚʝ ʽʩʥʫʚʘʥʥʷ ʘʙʦ ʥʝ 

ʽʩʥʫʚʘʥʥʷ ʥʘʡʤʝʥʰʦʛʦ ʝʣʝʤʝʥʪʘ; ʧʦ ʩʫʪʽ ʜʦʚʝʜʝʥʘ ʫʟʘʛʘʣʴʥʝʥʘ ʨʽʚʥʽʩʪʴ 

-̂Ô ~D ). Ǒ 

ʅʝʭʘʡ ʪʝʧʝʨ Å=DX , ʪʦʙʪʦ ʤʥʦʞʠʥʘ X  ʥʝʦʙʤʝʞʝʥʘ ʽ, ʟʥʘʯʠʪʴ ʾʾ 

ʩʫʧʨʝʤʫʤ ʥʝ ʽʩʥʫʻ. ʇʦʢʘʞʝʤʦ, ʱʦ ʟʥʘʯʝʥʥʷ ʩʧʨʘʚʘ ʪʘʢʦʞ ʥʝʚʠʟʥʘʯʝʥʝ. ɼʽʡʩʥʦ, 

ʩʧʨʘʚʘ ʤʘʻʤʦ ʽʥʬʽʤʫʤ ÔÅ, ʷʢʠʡ (ʽʥʬʽʤʫʤ) ʟʙʽʛʘʻʪʴʩʷ ʟ ʥʘʡʙʽʣʴʰʠʤ 

ʝʣʝʤʝʥʪʦʤ, ʷʢʱʦ ʪʘʢʠʡ ʝʣʝʤʝʥʪ ʽʩʥʫʻ; ʘʙʦ ʞ ʽʥʬʽʤʫʤ ʥʝ ʽʩʥʫʻ, ʷʢʱʦ ʥʝ ʽʩʥʫʻ 

ʥʘʡʙʽʣʴʰʦʛʦ ʝʣʝʤʝʥʪʘ: Ô -Å 1~ ; ʘʣʝ ʥʘʡʙʽʣʴʰʠʡ ʝʣʝʤʝʥʪ ʥʝ ʽʩʥʫʻ ʟ ʦʛʣʷʜʫ ʥʘ 

ʥʝʦʙʤʝʞʝʥʽʩʪʴ ʟʚʝʨʭʫ ʤʥʦʞʠʥʠ X. Ǒ 

ɼʨʫʛʘ ʫʟʘʛʘʣʴʥʝʥʘ ʨʽʚʥʽʩʪʴ ʟ ʬʦʨʤʫʣʶʚʘʥʥʷ ʣʝʤʠ ʚʠʧʣʠʚʘʻ ʟ ʧʝʨʰʦʾ ʟ̔ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʨʠʥʮʠʧʫ ʜʚʦʾʩʪʦʩʪʽ. Ǒ 

ʆʪʞʝ, ʫʟʘʛʘʣʴʥʝʥʥʷ ʚʽʜʦʤʠʭ ʬʘʢʪʽʚ ʧʨʦ ʟʚô̫ ʟʦʢ ʤʽʞ ʪʦʯʥʠʤʠ ʛʨʘʥʷʤʠ 

ʧʦʣʷʛʘʻ ʚ ʟʥʷʪʪʽ ʦʙʤʝʞʝʥʥʷ ʥʘ ʥʝʧʦʨʦʞʥʽʩʪʴ ʤʥʦʞʠʥ ʪʘ ʾʭʥʽʭ ʢʦʥʫʩʽʚ, ʘ ʪʘʢʦʞ ʫ 

ʟʘʩʪʦʩʫʚʘʥʥʽ ʫʟʘʛʘʣʴʥʝʥʦʾ ʨʽʚʥʦʩʪʽ ʜʣʷ ʢʦʤʧʘʢʪʥʦʛʦ ʟʘʧʠʩʫ. 



 62 

ʃʝʤʘ 2.3 (ʧʨʦ ʩʫʧʨʝʤʫʤ ʦʙôʻʜʥʘʥʥʷ). ʅʝʭʘʡ IiiX Í}{  ʜʦʚʽʣʴʥʘ ʩʽʤôʷ 

ʧʽʜʤʥʦʞʠʥ ʫʥʽʚʝʨʩʫʤʫ, ʧʨʠʯʦʤʫ ʚʩʽ ʩʫʧʨʝʤʫʤʠ / iX , IiÍ  ʽʩʥʫʶʪʴ. ʊʦʜʽ 

ʚʠʢʦʥʫʻʪʴʩʷ ʫʟʘʛʘʣʴʥʝʥʘ ʨʽʚʥʽʩʪʴ / //8 }{~ IiXX ii
Ii

Í-
Í

.  

ɼʦʚʝʜʝʥʥʷ ʧʨʦʚʦʜʠʪʴʩʷ ʤʦʜʠʬʽʢʘʮʽʻʶ ʩʪʘʥʜʘʨʪʥʦʛʦ ʜʦʚʝʜʝʥʥʷ (ʜʠʚ., 

ʥʘʧʨʠʢʣʘʜ, [19, ʨʦʟʜ. III, Ä 1, ʧ. 9, ʪʚʝʨʜʞʝʥʥʷ 6; 55, Ä 1, ʪʝʦʨʝʤʘ 9; 22, ʨʦʟʜ. 2, Ä 

2.5, ʩ. 58]).  

ɿʘʫʚʘʞʠʤʦ, ʱʦ ʫ ʟʛʘʜʘʥʠʭ ʧʨʘʮʷʭ ʥʘʚʝʜʝʥʝ ʧʦʩʣʘʙʣʝʥʝ ʬʦʨʤʫʣʶʚʘʥʥʷ: 

ʨʽʚʥʦʩʪʽ ʩʫʧʨʝʤʫʤʽʚ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʟʘ ʫʤʦʚʠ ʽʩʥʫʚʘʥʥʷ ʩʫʧʨʝʤʫʤʘ ʦʙô̒ ʜʥʘʥʥʷ 

i
Ii

X
Í
8  ʪʘ, ʚʽʜʧʦʚʽʜʥʦ, ʥʽʯʦʛʦ ʥʝ ʛʦʚʦʨʠʪʴʩʷ ʧʨʦ ʚʠʧʘʜʦʢ, ʢʦʣʠ ʩʫʧʨʝʤʫʤ ʪʘʢʦʛʦ 

ʦʙô̒ ʜʥʘʥʥʷ ʥʝ ʽʩʥʫʻ (ʙʽʣʴʰ ʪʦʯʥʦ: ʫ [19, ʨʦʟʜ. III, Ä 1, ʧ. 9, ʪʚʝʨʜʞʝʥʥʷ 6, ʩ. 148] 

ʧʦ ʩʫʪʽ ʥʘʚʝʜʝʥʘ ʫʟʘʛʘʣʴʥʝʥʘ ʨʽʚʥʽʩʪʴ ʜʣʷ ʚʠʧʘʜʢʫ ʤʥʦʞʠʥʠ ʜʚʦʽʥʜʝʢʩʦʚʘʥʠʭ 

ʝʣʝʤʝʥʪʽʚ). 

ɿʘʫʚʘʞʠʤʦ, ʱʦ ʣʝʤʘ 3 ʻ ʘʥʘʣʦʛʦʤ ʜʣʷ ʯ. ʚ. ʤ. ʚʽʜʦʤʠʭ ʬʘʢʪʽʚ ʘʥʘʣʽʟʫ ʱʦʜʦ 

ʨʽʚʥʦʩʪʽ ʩʫʤ ʧʦʚʪʦʨʥʠʭ ʪʘ ʧʦʜʚʽʡʥʠʭ ʨʷʜʽʚ (ʜʠʚ., ʥʘʧʨʠʢʣʘʜ, [40, ʨʦʟʜ. 3, Ä 1, ʧ. 

1.8; 56, ʨʦʟʜ. IX, Ä 5]). 

ʊʚʝʨʜʞʝʥʥʷ ʣʝʤʠ 3 ʤʦʞʥʘ ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ ʷʢ (ʫʟʘʛʘʣʴʥʝʥʫ) ʘʩʦʮʽʘʪʠʚʥʽʩʪʴ 

ʯʘʩʪʢʦʚʦʾ ʦʧʝʨʘʮʽʾ ʚʟʷʪʪʷ ʩʫʧʨʝʤʫʤʽʚ (ʧʨʦ ʘʩʦʮʽʘʪʠʚʥʽʩʪʴ ʮʽʻʾ ʦʧʝʨʘʮʽʾ ʦʩʦʙʣʠʚʦ 

ʜʦʨʝʯʥʦ ʛʦʚʦʨʠʪʠ, ʨʦʟʛʣʷʜʘʶʯʠ ʢʣʘʩ ʚʝʨʭʥʽʭ ʧʽʚʨʝʰʽʪʦʢ). 

ʅʘʨʝʰʪʽ ʟʘʫʚʘʞʠʤʦ, ʱʦ ʟʛʽʜʥʦ ʟ ʧʨʠʥʮʠʧʦʤ ʜʚʦʾʩʪʦʩʪʽ ʚʽʨʥʠʡ ʘʥʘʣʦʛ 

ʣʝʤʠ 3 ʜʣʷ ʪʦʯʥʠʭ ʥʠʞʥʽʭ ʛʨʘʥʝʡ. 

ɺ ʥʘʩʪʫʧʥʦʤʫ ʪʚʝʨʜʞʝʥʥʽ ʥʘʚʝʜʝʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʘ ʦʟʥʘʢʘ ʧʦʚʥʠʭ 

ʧʽʚʨʝʰʽʪʦʢ ʚ ʪʝʨʤʽʥʘʭ ʽʥʬʽʤʫʤʽʚ. 

ʊʚʝʨʜʞʝʥʥʷ 2.7 (ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʘ ʦʟʥʘʢʘ ʧʦʚʥʠʭ ʧʽʚʨʝʰʽʪʦʢ). ʏ. ʚ. ʤ. ʻ 

ʧʦʚʥʦ ʁʧʽʚʨʝʰʽʪʢʦʶ ʪʦʜʽ ʽ ʪʽʣʴʢʠ ʪʦʜʽ, ʢʦʣʠ ʚ ʥʽʡ ʽʩʥʫʶʪʴ ʽʥʬʽʤʫʤʠ ʜʦʚʽʣʴʥʠʭ 

ʥʝʧʦʨʦʞʥʽʭ ʤʥʦʞʠʥ.  

ɼʦʚʝʜʝʥʥʷ ʧʦʯʥʝʤʦ ʟ ʥʝʦʙʭʽʜʥʦʩʪʽ. ʅʝʭʘʡ ʤʥʦʞʠʥʘ Å̧X , ʟʛʽʜʥʦ ʟ 

ʣʝʤʦʶ 2 ʚʠʢʦʥʫʻʪʴʩʷ ʫʟʘʛʘʣʴʥʝʥʘ ʨʽʚʥʽʩʪʴ Ô
Ð-/XX ~ . ɿʘʣʠʰʘʻʪʴʩʷ 

ʚʩʪʘʥʦʚʠʪʠ ʦʙʤʝʞʝʥʽʩʪʴ ʟʚʝʨʭʫ ʥʠʞʥʴʦʛʦ ʢʦʥʫʩʘ ÐX , ʪʦʙʪʦ ʥʝʧʦʨʦʞʥʽʩʪʴ 
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ʚʝʨʭʥʴʦʛʦ ʢʦʥʫʩʘ ʚʠʛʣʷʜʫ DÐX  (ʪʦʯʥʽʰʝ ʢʘʞʫʯʠ, ʡʜʝʪʴʩʷ ʧʨʦ ʢʦʥʫʩ 

ʚʠʛʣʷʜʫDÐ)(X ). ɼʣʷ ʮʴʦʛʦ ʪʨʝʙʘ ʟʘʩʪʦʩʫʚʘʪʠ ʚʽʜʦʤʝ ʚʢʣʶʯʝʥʥʷ DÐÌXX  (ʜʠʚ., 

ʥʘʧʨʠʢʣʘʜ, [55, Ä 1, ʪʝʦʨʝʤʘ 5, ʩ. 11]). Ǒ 

ɼʦʩʪʘʪʥʽʩʪʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʠʧʣʠʚʘʻ ʟ ʨʽʚʥʦʩʪʽ / Ô
D- XX ~  (ʣʝʤʘ 2 ʧʨʦ 

ʟʚôʷʟʦʢ ʤʽʞ ʪʦʯʥʠʤʠ ʛʨʘʥʷʤʠ). Ǒ 

ɼʦʚʝʜʝʥʝ ʪʚʝʨʜʞʝʥʥʷ ʧʨʦʷʩʥʶʻ ʨʦʣʴ ʧ. 2 ʟ ʪʚʝʨʜʞʝʥʥʷ 4 ʧʨʦ ʫʩʪʨʽʡ 

ʯ. ʚ. ʤ. ʯʘʩʪʢʦʚʠʭ ʬʫʥʢʮʽʡ; ʥʘʛʘʜʘʡʤʦ, ʱʦ ʟʛʽʜʥʦ ʟ ʧ. 3 ʮʴʦʛʦ ʪʚʝʨʜʞʝʥʥʷ 

ʽʩʥʫʶʪʴ ʩʫʧʨʝʤʫʤʠ ʦʙʤʝʞʝʥʠʭ ʟʚʝʨʭʫ ʤʥʦʞʠʥ, ʘ ʟʛʽʜʥʦ ʟ ʧ. 2 ï ʽʥʬʽʤʫʤʠ 

ʥʝʧʦʨʦʞʥʽʭ ʤʥʦʞʠʥ; ʪʚʝʨʜʞʝʥʥʷ 7 ʩʘʤʝ ʡ ʚʩʪʘʥʦʚʣʶʻ ʝʢʚʽʚʘʣʝʥʪʥʽʩʪʴ ʮʠʭ ʫʤʦʚ 

(ʽʥʰʘ ʩʧʨʘʚʘ, ʱʦ ʚ ʧ. 2 ʪʚʝʨʜʞʝʥʥʷ 4 ʚʢʘʟʫʻʪʴʩʷ ʷʚʥʠʡ ʚʠʛʣʷʜ ʽʥʬʽʤʫʤʽʚ). 

ɼʘʣʽ X2  ï ʤʥʦʞʠʥʘ ʚʩʽʭ ʩʢʽʥʯʝʥʥʠʭ ʧʽʜʤʥʦʞʠʥ ʤʥʦʞʠʥʠ X . 

ʃʝʤʘ 2.4 (ʧʨʦ ʩʫʧʨʝʤʫʤʠ ʩʫʤʽʩʥʠʭ ʤʥʦʞʠʥ ʚ ʧʦʚʥʠʭ ʧʽʚʨʝʰʽʪʢʘʭ). ʅʝʭʘʡ 

X  ï ʩʫʤʽʩʥʘ ʧʽʜʤʥʦʞʠʥʘ ʧʦʚʥʦʾ ʧʽʚʨʝʰʽʪʢʠ, ʪʦʜʽ ʚʠʢʦʥʫʻʪʴʩʷ ʫʟʘʛʘʣʴʥʝʥʘ 

ʨʽʚʥʽʩʪʴ / // }2|{~ XYYX Í- , ʧʨʠʯʦʤʫ ʤʥʦʞʠʥʘ ʩʫʧʨʝʤʫʤʽʚ }2|{ XYY Í/  

ʥʘʧʨʘʚʣʝʥʘ.  

ɼʦʚʝʜʝʥʥʷ. ʉʧʦʯʘʪʢʫ ʟʘʫʚʘʞʠʤʦ, ʱʦ ʜʦʚʽʣʴʥʘ ʩʢʽʥʯʝʥʥʘ ʧʽʜʤʥʦʞʠʥʘ 

ʩʫʤʽʩʥʦʾ ʤʥʦʞʠʥʠ ʦʙʤʝʞʝʥʘ ʟʚʝʨʭʫ, ʦʪʞʝ ʤʘʻ ʩʫʧʨʝʤʫʤ ʟʘ ʦʟʥʘʯʝʥʥʷʤ ʧʦʚʥʦʾ 

ʧʽʚʨʝʰʽʪʢʠ; ʪʘʢʠʤ ʯʠʥʦʤ, ʜʽʡʩʥʦ ʩʫʧʨʝʤʫʤʠ ʚʠʛʣʷʜʫ XYY 2, Í/  ʽʩʥʫʶʪʴ. 

ʆʯʝʚʠʜʥʦ, 8 XX 2=  ʽ ʟʘʣʠʰʘʻʪʴʩʷ ʟʘʩʪʦʩʫʚʘʪʠ ʣʝʤʫ 3 ʧʨʦ ʩʫʧʨʝʤʫʤ 

ʦʙôʻʜʥʘʥʥʷ. Ǒ 

ʇʦʢʘʞʝʤʦ, ʱʦ ʤʥʦʞʠʥʘ }2|{ XYY Í/  ʥʘʧʨʘʚʣʝʥʘ. ɼʽʡʩʥʦ, ʥʝʭʘʡ 

XYY 2, 21 Í , ʪʦʜʽ XYY 221 Í8 , ʧʨʠʯʦʤʫ / / 8 )( 21 YYYi ¢ , 2,1=i  ʟʛʽʜʥʦ ʟ ʜʦʙʨʝ 

ʚʽʜʦʤʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʪʦʯʥʠʭ ʛʨʘʥʝʡ (ʜʠʚ., ʥʘʧʨʠʢʣʘʜ, [55, Ä 1, ʪʝʦʨʝʤʘ 6, 

ʩ. 12]). Ǒ. 

ʆʯʝʚʠʜʥʦ, ʢʣʘʩ ʢʦʛʝʨʝʥʪʥʠʭ ʤʥʦʞʠʥ ʚʢʣʶʯʘʻʪʴʩʷ ʚ ʢʣʘʩ ʧʦʚʥʠʭ 

ʧʽʚʨʝʰʽʪʦʢ (ʜʽʡʩʥʦ, ʚʩʷʢʘ ʦʙʤʝʞʝʥʘ ʟʚʝʨʭʫ ʤʥʦʞʠʥʘ ʻ ʩʫʤʽʩʥʦʶ; ʨʠʩ. 4, 5).  



 64 

 

ʦʙʤʝʞʝʥʽ ʟʚʝʨʭʫ 

ʤʥʦʞʠʥʠ 

ʩʫʤʽʩʥʽ ʤʥʦʞʠʥʠ 

 

ʈʠʩ. 2.4. ɺʟʘʻʤʥʝ ʧʦʣʦʞʝʥʥʷ ʦʙʤʝʞʝʥʠʭ ʟʚʝʨʭʫ ʪʘ ʩʫʤʽʩʥʠʭ ʤʥʦʞʠʥ 

 

ʧʦʚʥʽ ʧʽʚʨʝʰʽʪʢʠ 

ʢʦʛʝʨʝʥʪʥʽ ʤʥʦʞʠʥʠ 

 

ʈʠʩ. 2.5. ɺʟʘʻʤʥʝ ʧʦʣʦʞʝʥʥʷ ʢʦʛʝʨʝʥʪʥʠʭ ʤʥʦʞʠʥ ʪʘ ʧʦʚʥʠʭ ʧʽʚʨʝʰʽʪʦʢ ʫ 

ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ 

ʇʨʦ ʦʙʝʨʥʝʥʝ ʚʢʣʶʯʝʥʥʷ ʛʦʚʦʨʠʪʴ ʥʘʩʪʫʧʥʝ ʪʚʝʨʜʞʝʥʥʷ. 

ʊʚʝʨʜʞʝʥʥʷ 2.8. ɺ ʢʣʘʩʽ ʽʥʜʫʢʪʠʚʥʠʭ ʤʥʦʞʠʥ (ʝʢʚʽʚʘʣʝʥʪʥʦ: ʚ ʢʣʘʩʽ 

ʧ. ʯ. ʚ. ʤ.) ʚʩʷʢʘ ʧʦʚʥʘ ʧʽʚʨʝʰʽʪʢʘ ʻ ʢʦʛʝʨʝʥʪʥʦʶ ʤʥʦʞʠʥʦʶ. 

ɼʦʚʝʜʝʥʥʷ ʩʧʠʨʘʻʪʴʩʷ ʥʘ ʣʝʤʫ 4.  

ɿʚʽʜʩʠ ʪʘ ʽʟ ʟʘʛʘʣʴʥʦʛʦ ʟʚô̫ ʟʢʫ ʤʽʞ ʢʦʛʝʨʝʥʪʥʠʤʠ ʤʥʦʞʠʥʘʤʠ ʪʘ ʧʦʚʥʠʤʠ 

ʧʽʚʨʝʰʽʪʢʘʤʠ (ʜʠʚ. ʨʠʩ. 5) ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʠʧʣʠʚʘʻ ʥʘʩʪʫʧʥʠʡ ʥʘʩʣʽʜʦʢ, 

ʪʚʝʨʜʞʝʥʥʷ ʷʢʦʛʦ ʜʝʤʦʥʩʪʨʫʻ ʨʠʩ. 6. 
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ʢʦʛʝʨʝʥʪʥʽ ʤʥʦʞʠʥʠ =  

ʧʦʚʥʽ ʧʽʚʨʝʰʽʪʢʠ 

ʽʥʜʫʢʪʠʚʥʽ ʤʥʦʞʠʥʠ (ʧ. ʯ. ʚ. ʤ.) 

 

ʈʠʩ. 2.6. ʈʽʚʥʽʩʪʴ ʢʣʘʩʽʚ ʢʦʛʝʨʝʥʪʥʠʭ ʤʥʦʞʠʥ ʪʘ ʧʦʚʥʠʭ ʧʽʚʨʝʰʽʪʦʢ ʚ ʢʣʘʩʽ 

ʽʥʜʫʢʪʠʚʥʠʭ ʤʥʦʞʠʥ (ʧ. ʯ. ʚ. ʤ.) 

ʅʘʩʣʽʜʦʢ 2.2. ɺ ʢʣʘʩʽ ʽʥʜʫʢʪʠʚʥʠʭ ʤʥʦʞʠʥ (ʝʢʚʽʚʘʣʝʥʪʥʦ: ʚ ʢʣʘʩʽ 

ʧ. ʯ. ʚ. ʤ.) ʧʦʥʷʪʪʷ ʧʦʚʥʦʾ ʧʽʚʨʝʰʽʪʢʠ ʟʙʽʛʘʻʪʴʩʷ ʟ ʧʦʥʷʪʪʷʤ ʢʦʛʝʨʝʥʪʥʦʾ 

ʤʥʦʞʠʥʠ.  

ʎʝ ʽ ʻ ʟʘʛʘʣʴʥʝ ʪʚʝʨʜʞʝʥʥʷ, ʷʢʝ ʧʨʦʷʚʣʷʻʪʴʩʷ ʜʣʷ ʯ. ʚ. ʤ. ʯʘʩʪʢʦʚʠʭ 

ʬʫʥʢʮʽʡ. 

ʅʘʨʝʰʪʽ, ʥʘʚʝʜʝʤʦ ʨʝʟʫʣʴʪʘʪ ʧʨʦ ʟʚô̫ ʟʦʢ ʤʽʞ ʧʦʚʥʠʤʠ ʧʽʚʨʝʰʽʪʢʘʤʠ ʪʘ 

ʧʦʚʥʠʤʠ ʨʝʰʽʪʢʘʤʠ, ʷʢʠʡ ʜʦʧʦʚʥʶʻ ʪʚʝʨʜʞʝʥʥʷ 7 (ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʘ ʦʟʥʘʢʘ 

ʧʦʚʥʠʭ ʧʽʚʨʝʰʽʪʦʢ). 

ʊʚʝʨʜʞʝʥʥʷ 2.9 (ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʘ ʦʟʥʘʢʘ ʧʦʚʥʠʭ ʧʽʚʨʝʰʽʪʦʢ, ʟʚôʷʟʦʢ ʟ 

ʧʦʚʥʠʤʠ ʨʝʰʽʪʢʘʤʠ). ʏ. ʚ. ʤ. ʻ ʧʦʚʥʦʶ ʧʽʚʨʝʰʽʪʢʦʶ ʪʦʜʽ ʽ ʪʽʣʴʢʠ ʪʦʜʽ, ʢʦʣʠ ʾʾ 

ʧʦʧʦʚʥʝʥʥʷ ʥʘʡʙʽʣʴʰʠʤ ʝʣʝʤʝʥʪʦʤ ʻ ʧʦʚʥʦʶ ʨʝʰʽʪʢʦʶ. ɯʥʰʠʤʠ ʩʣʦʚʘʤʠ, ʷʢʱʦ 

ʧʦʟʥʘʯʠʪʠ ʦʨʜʠʥʘʣʴʥʫ ʩʫʤʫ ʯ. ʚ. ʤ. ʯʝʨʝʟ Ä, ʪʦ ʚʠʢʦʥʫʻʪʴʩʷ ʝʢʚʽʚʘʣʝʥʪʥʽʩʪʴ: ʯ. 

ʚ. ʤ. D  ʻ ʧʦʚʥʦʶ ʧʽʚʨʝʰʽʪʢʦʶ Ú  ʯ. ʚ. ʤ. 1ÄD  ʻ ʧʦʚʥʦʶ ʨʝʰʽʪʢʦʶ.  

ɼʦʚʝʜʝʥʥʷ ʧʦʯʥʝʤʦ ʟ ʥʝʦʙʭʽʜʥʦʩʪʽ. ʅʝʭʘʡ ʯ. ʚ. ʤ. D  ʻ ʧʦʚʥʦʶ 

ʧʽʚʨʝʰʽʪʢʦʶ, ʧʦʧʦʚʥʠʤʦ ʾʾ ʥʘʡʙʽʣʴʰʠʤ ʝʣʝʤʝʥʪʦʤ 1 ʽ ʧʦʢʘʞʠʤʦ, ʱʦ ʧʨʠ ʮʴʦʤʫ 

ʦʪʨʠʤʫʻʪʴʩʷ ʧʦʚʥʘ ʨʝʰʽʪʢʘ. ɺʨʘʭʦʚʫʶʯʠ ʟʚô̫ ʟʦʢ ʤʽʞ ʪʦʯʥʠʤʠ ʛʨʘʥʷʤʠ, 

ʜʦʩʪʘʪʥʴʦ ʧʦʢʘʟʘʪʠ ʽʩʥʫʚʘʥʥʷ ʩʫʧʨʝʤʫʤʽʚ ʜʦʚʽʣʴʥʠʭ ʧʽʜʤʥʦʞʠʥ. 
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ʆʪʞʝ, ʥʝʭʘʡ X  ʜʦʚʽʣʴʥʘ ʧʽʜʤʥʦʞʠʥʘ. ɺʠʧʘʜʦʢ, ʢʦʣʠ XÍ1 , ʪʨʠʚʽʘʣʴʥʠʡ, 

ʪʦʤʫ ʜʘʣʽ ʧʦʢʣʘʜʘʻʪʴʩʷ, ʱʦ XÎ1 , ʪʦʙʪʦ DXÌ . ʆʯʝʚʠʜʥʦ, ʱʦ 

}{11 8DD
Ä = DD XX . ʈʦʟʛʣʷʥʝʤʦ ʜʚʘ ʤʦʞʣʠʚʠʭ ʚʠʧʘʜʢʠ. 

ʇʦ-ʧʝʨʰʝ, ʥʝʭʘʡ ʤʥʦʞʠʥʘ X  ʦʙʤʝʞʝʥʘ ʟʚʝʨʭʫ ʚ D  (ʪʦʙʪʦ Å̧D
DX ), 

ʦʩʢʽʣʴʢʠ D  ʻ ʧʦʚʥʦʶ ʧʽʚʨʝʰʽʪʢʦʶ, ʪʦ ʚʝʨʭʥʽʡ ʢʦʥʫʩ D
DX  ʤʽʩʪʠʪʴ ʥʘʡʤʝʥʰʠʡ 

ʝʣʝʤʝʥʪ. ʆʯʝʚʠʜʥʦ, ʱʦ ʚʝʨʭʥʽʡ ʢʦʥʫʩ D
Ä1DX  ʪʘʢʦʞ ʤʽʩʪʠʪʴ ʥʘʡʤʝʥʰʠʡ ʝʣʝʤʝʥʪ 

(ʷʢʠʡ ʟʙʽʛʘʻʪʴʩʷ ʟ ʥʘʡʤʝʥʰʠʤ ʝʣʝʤʝʥʪʦʤ ʚʝʨʭʥʴʦʛʦ ʢʦʥʫʩʘ D
DX ); ʟʥʘʯʠʪʴ, 

ʩʫʧʨʝʤʫʤ /
1ÄD

X  ʽʩʥʫʻ (ʪʘ ʟʙʽʛʘʻʪʴʩʷ ʟ ʩʫʧʨʝʤʫʤʦʤ /
D

X ). 

ʇʦ-ʜʨʫʛʝ, ʥʝʭʘʡ ʤʥʦʞʠʥʘ X  ʥʝʦʙʤʝʞʝʥʘ ʟʚʝʨʭʫ ʚ D  (ʪʦʙʪʦ Å=DDX ); 

ʪʦʜʽ }{11=
D
ÄDX , ʪʦʙʪʦ ʮʝʡ ʚʝʨʭʥʽʡ ʢʦʥʫʩ ʟʥʦʚʫ ʤʘʻ ʥʘʡʤʝʥʰʠʡ ʝʣʝʤʝʥʪ 

(ʪʦʯʥʽʰʝ ʢʘʞʫʯʠ, 1
1

=
Ä

/
D

X ). Ǒ 

ɼʦʩʪʘʪʥʽʩʪʴ. ʇʝʨʝʚʽʨʠʤʦ, ʱʦ ʤʥʦʞʠʥʘ ʝʣʝʤʝʥʪʽʚ ʧʦʚʥʦʾ ʨʝʰʽʪʢʠ ʙʝʟ 

ʥʘʡʙʽʣʴʰʦʛʦ ʝʣʝʤʝʥʪʘ ʟʘ ʽʥʜʫʢʦʚʘʥʠʤ ʧʦʨʷʜʢʦʤ ʙʫʜʝ ʧʦʚʥʦʶ ʧʽʚʨʝʰʽʪʢʦʶ. ɼʣʷ 

ʮʴʦʛʦ ʨʦʟʛʣʷʥʝʤʦ ʜʦʚʽʣʴʥʫ ʦʙʤʝʞʝʥʫ ʟʚʝʨʭʫ ʤʥʦʞʠʥʫ X  (ʷʢʘ, ʟʚʽʩʥʦ, ʥʝ 

ʚʢʣʶʯʘʻ ʥʘʡʙʽʣʴʰʦʛʦ ʝʣʝʤʝʥʪʘ ʧʦʚʥʦʾ ʨʝʰʽʪʢʠ), ʪʦʙʪʦ ʚʠʢʦʥʫʻʪʴʩʷ Å̧D
DX ; 

ʪʨʝʙʘ ʧʝʨʝʚʽʨʠʪʠ, ʱʦ /
D

X  ʽʩʥʫʻ. 

ʆʯʝʚʠʜʥʦ, ʱʦ DX
D

Í
Ä

/
1

. ʊʦʜʽ ʟʛʽʜʥʦ ʟ ʚʽʜʦʤʠʤ ʨʝʟʫʣʴʪʘʪʦʤ ʧʨʦ ʟʚô̫ ʟʦʢ 

ʤʽʞ ʪʦʯʥʠʤʠ ʛʨʘʥʷʤʠ ʟʘ ʚʠʭʽʜʥʠʤ ʽ ʽʥʜʫʢʦʚʘʥʠʤ ʧʦʨʷʜʢʘʤʠ ʤʘʻʤʦ (ʜʠʚ., 

ʥʘʧʨʠʢʣʘʜ, [55, Ä 1, ʪʝʦʨʝʤʘ 10, ʩ. 13]): ʩʫʧʨʝʤʫʤ /
D

X  ʽʩʥʫʻ (ʧʨʠʯʦʤʫ 

ʩʧʽʚʧʘʜʘʻ ʟ ʩʫʧʨʝʤʫʤʦʤ /
1ÄD

X). Ǒ 

ʊʘʢʠʤ ʯʠʥʦʤ, ʪʽʣʴʢʠ ʥʘʷʚʥʽʩʪʴ ʥʘʡʙʽʣʴʰʦʛʦ ʝʣʝʤʝʥʪʫ (ʚ ʝʢʚʽʚʘʣʝʥʪʥʽʡ 

ʬʦʨʤʽ: ʽʩʥʫʚʘʥʥʷ ʽʥʬʽʤʫʤʘ ʧʦʨʦʞʥʴʦʾ ʤʥʦʞʠʥʠ; ʜʠʚ. ʪʚʝʨʜʞʝʥʥʷ 7) ʚʽʜʨʽʟʥʷʻ 

ʧʦʚʥʽ ʨʝʰʽʪʢʠ ʚʽʜ ʧʦʚʥʠʭ ʧʽʚʨʝʰʽʪʦʢ. 
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ʇʦʜʘʣʴʰʽ ʚʣʘʩʪʠʚʦʩʪʽ ʯ. ʚ. ʤ. ʯʘʩʪʢʦʚʠʭ ʬʫʥʢʮʽʡ (ʢʦʤʧʘʢʪʥʽ ʝʣʝʤʝʥʪʠ, 

ʘʣʛʝʙʨʘʾʯʥʽʩʪʴ, ʪʦʧʦʣʦʛʽʷ ʉʢʦʪʪʘ, ʱʦ ʩʧʽʚʧʘʜʘʻ ʟ ʪʦʧʦʣʦʛʽʻʶ ʜʦʜʘʪʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʚ ʨʦʟʫʤʽʥʥʽ [27, ʛʣ. 10, Ä 1, ʩ. 195]) ʥʘʚʝʜʝʥʽ, ʥʘʧʨʠʢʣʘʜ, ʚ [3, 

ʧʽʜʨʦʟʜʽʣ 1.2, ʪʚʝʨʜʞʝʥʥʷ 1.2.31, ʩ. 31; 6; 18, ʧʽʜʨʦʟʜʽʣ 2.3, ʩ. 87-89]. 

ɿ ʧʨʠʚʦʜʫ ʫʤʦʚʥʦʾ ʧʦʚʥʦʪʠ ʚ ʨʝʰʽʪʢʘʭ ʜʠʚ., ʥʘʧʨʠʢʣʘʜ, [4, ʨ. V, Ä 3, 

ʩ. 153-154]. 

ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʜʽʣʫ 2 ʥʘʩʪʫʧʥʽ. 

1.  ʅʘʚʝʜʝʥʽ ʦʩʥʦʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʚʽʜʥʦʰʝʥʴ ʢʦʥʬʽʥʘʣʴʥʦʩʪʽ ʪʘ 

ʢʦʽʥʽʮʽʘʣʴʥʦʩʪʽ ʤʥʦʞʠʥ: ʤʦʥʦʪʦʥʥʽʩʪʴ, ʚʧʦʨʷʜʢʫʚʘʥʥʷ ʩʽʤôʾ ʜʠʩʢʨʝʪʥʠʭ 

ʤʥʦʞʠʥ. 

2.  ɼʦʩʣʽʜʞʝʥʦ ʫʩʪʨʽʡ ʯʘʩʪʢʦʚʦ ʚʧʦʨʷʜʢʦʚʘʥʦʾ ʩʽʤôʾ ʯʘʩʪʢʦʚʠʭ ʬʫʥʢʮʽʡ 

Ì>< ,F : ʽʩʥʫʚʘʥʥʷ ʥʘʡʤʝʥʰʦʛʦ ʝʣʝʤʝʥʪʫ, ʢʨʠʪʝʨʽʡ ʽʩʥʫʚʘʥʥʷ ʥʘʡʙʽʣʴʰʦʛʦ 

ʝʣʝʤʝʥʪʫ  ʯ. ʚ.ʤ., ʢʨʠʪʝʨʽʡ ʽʩʥʫʚʘʥʥʷ ʩʫʧʨʝʤʫʤʫ ʩʽʤôʾ  ʬʫʥʢʮʽʡ. 

3.  ɼʦʩʣʽʜʞʝʥʦ ʣʦʛʽʯʥʠʡ ʟʚôʷʟʦʢ ʤʽʞ: ʧʦʚʥʠʤʠ ʧʽʚʨʽʰʠʪʢʘʤʠ, 

ʢʦʛʝʨʝʥʪʥʠʤʠ ʪʘ ʽʥʜʫʢʪʠʚʥʠʤʠ ʤʥʦʞʠʥʘʤʠ; ʦʙʤʝʞʝʥʠʤʠ ʟʚʝʨʭʫ ʪʘ ʩʫʤʽʩʥʠʤʠ 

ʤʥʦʞʠʥʘʤʠ. 

4.  ʇʦʢʘʟʘʥʦ ʩʧʽʚʧʘʜʽʥʥʷ ʩʽʤôʾ  ʧʦʚʥʠʭ ʧʽʚʨʽʰʽʪʦʢ ʟ ʩʽʤʻʶ ʢʦʛʝʨʝʥʪʥʠʭ 

ʤʥʦʞʠʥ ʚ ʢʣʘʩʽ ʽʥʜʫʢʪʠʚʥʠʭ ʤʥʦʞʠʥ 

5.  ɺʩʪʘʥʦʚʣʝʥʦ ʟʚôʷʟʦʢ ʤʽʞ ʧʦʚʥʠʤʠ ʧʽʚʨʝʰʽʪʢʘʤʠ ʪʘ ʧʦʚʥʠʤʠ 

ʨʝʰʽʪʢʘʤʠ. 
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ʈʆɿɼɯʃ 3. ɯʅôɭʂʊʀɺʅɯ ɺɯɼʅʆʐɽʅʅʗ ʊɸ ʋɿɸɻɸʃʔʅɽʅʀʁ ʇʈʗʄʀʁ 

ɼʆɹʋʊʆʂ 

ʈʦʟʜʽʣ ʧʨʠʩʚʷʯʝʥʠʡ ʚʣʘʩʪʠʚʦʩʪʷʤ ʪʝʦʨʝʪʠʢʦ-ʤʥʦʞʠʥʥʠʭ ʚʽʜʥʦʰʝʥʴ 

ʽʥôʻʢʪʠʚʥʦʩʪʽ ʪʘ ʩʫʤʽʩʥʦʩʪʽ ʤʥʦʞʠʥ (ʬʫʥʢʮʽʡ) ʊʘʢʦʞ ʜʦʩʣʽʜʞʫʁ ʪʴʩʷ ʯʘʩʪʢʦʚʽ 

ʦʧʝʨʘʮʽʾ ʫʟʘʛʘʣʴʥʝʥʦʛʦ ʧʨʷʤʦʛʦ ʜʦʙʫʪʢʫ ʪʘ ʫʟʘʛʘʣʴʥʝʥʦʛʦ ʟôʻʜʥʘʥʥʷ ʤʥʦʞʠʥ 

ʬʫʥʢʮʽʡ. ɼʘʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʪʘʙʣʠʯʥʠʭ 

ʘʣʛʝʙʨ, ʧʦʙʫʜʦʚʘʥʠʭ ʥʘ ʦʩʥʦʚʽ ʚʽʜʦʤʠʭ ʨʝʣʷʮʽʡʥʠʭ ʘʣʛʝʙʨ ʂʦʜʜʘ. 

ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʜʽʣʫ ʦʧʫʙʣʽʢʦʚʘʥʽ ʚ ʨʦʙʦʪʘʭ [28; 30]. 

3.1. ʂʨʠʪʝʨʽʾ ʽʥôʻʢʪʠʚʥʦʩʪʽ ʚʽʜʥʦʰʝʥʴ 

ɼʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʦʜʘʣʴʰʦʛʦ ʢʨʠʪʝʨʽʶ ʽʥôʻʢʪʠʚʥʦʩʪʽ ʚʽʜʥʦʰʝʥʴ 

ʟʥʘʜʦʙʠʪʴʩʷ ʥʘʩʪʫʧʥʘ ʣʝʤʘ. 

ʃʝʤʘ 3.1. ɺʠʢʦʥʫʻʪʴʩʷ ʪʚʝʨʜʞʝʥʥʷ 

))][][(,( 2
1 Å=ÝÅ=ÝÌ" YXYUXUUYXXY 11p .  

ɼʦʚʝʜʝʥʥʷ. ʈʦʟʛʣʷʥʝʤʦ ʜʚʽ ʜʦʚʽʣʴʥʽ ʤʥʦʞʠʥʠ YX, , ʪʘʢʽ, ʱʦ UYX 2
1, pÌ  

ʪʘ Å=][][ YUXU 1 ; ʧʦʢʘʞʝʤʦ, ʱʦ ʪʦʜʽ ʚʠʢʦʥʫʻʪʴʩʷ ʨʽʚʥʽʩʪʴ Å=YX1 . 

ʆʩʢʽʣʴʢʠ ][][][ YUXUYXU 11 Ì  (ʟʛʽʜʥʦ ʟ ʧ. 3 ʪʚʝʨʜʞʝʥʥʷ 1.2 ʧʨʦ 

ʚʣʘʩʪʠʚʦʩʪʽ ʧʦʚʥʦʛʦ ʦʙʨʘʟʫ) ʪʘ Å=][][ YUXU 1  ʟʘ ʧʨʠʧʫʱʝʥʥʷʤ, ʪʦ 

Å=][ YXU 1 . ʊʦʜʽ ʟʛʽʜʥʦ ʟ ʢʨʠʪʝʨʽʻʤ ʧʦʨʦʞʥʦʩʪʽ ʧʦʚʥʦʛʦ ʦʙʨʘʟʫ (ʧ. 6 ʪʦʛʦ ʞ 

ʪʚʝʨʜʞʝʥʥʷ 1.2) Å=UYX 2
1p11 ; ʟʚʽʜʩʠ, ʦʩʢʽʣʴʢʠ ʟʘ ʧʨʠʧʫʱʝʥʥʷʤ 

UYX 2
1, pÌ , ʚʠʧʣʠʚʘʻ ʰʫʢʘʥʘ ʨʽʚʥʽʩʪʴ Å== UYXYX 2

1p111 .  

ɿʨʦʙʠʤʦ ʜʚʘ ʟʘʛʘʣʴʥʠʭ ʟʘʫʚʘʞʝʥʥʷ ʱʦʜʦ ʜʦʚʝʜʝʥʦʾ ʣʝʤʠ: ʧʦ-ʧʝʨʰʝ, 

ʧʨʦʩʪʽ ʧʨʠʢʣʘʜʠ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʟʥʷʪʠ ʦʙʤʝʞʝʥʥʷ ʥʘ ʤʥʦʞʠʥʠ ʚʠʛʣʷʜʫ 

UYX 2
1, pÌ , ʚʟʘʛʘʣʽ ʢʘʞʫʯʠ, ʥʝ ʤʦʞʥʘ (ʪʦʙʪʦ ʥʝ ʤʦʞʥʘ ʨʦʟʰʠʨʠʪʠ ʦʙʣʘʩʪʴ ʜʽʾ 

ʢʚʘʥʪʦʨʽʚ ʟʘʛʘʣʴʥʦʩʪʽ, ʥʘʡʧʨʦʩʪʽʰʽʡ ʧʨʠʢʣʘʜ ï ʮʝ ʚʠʧʘʜʦʢ ʧʦʨʦʞʥʴʦʛʦ 

ʚʽʜʥʦʰʝʥʥʷ U); ʧʦ-ʜʨʫʛʝ, ʷʢ ʙʫʜʝ ʧʦʢʘʟʘʥʦ ʜʘʣʽ, ʽʤʧʣʽʢʘʮʽʷ ʣʝʤʠ 

Å=ÝÅ= YXYUXU 11 ][][  ʦʙʝʨʪʘʻʪʴʩʷ ʜʣʷ ʽʥôʻʢʪʠʚʥʠʭ ʽ ʪʽʣʴʢʠ ʜʣʷ 
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ʽʥôʻʢʪʠʚʥʠʭ ʚʽʜʥʦʰʝʥʴ (ʧʨʠʯʦʤʫ ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʦʙʣʘʩʪʴ ʜʽʾ ʢʚʘʥʪʦʨʽʚ ʤʦʞʥʘ 

ʨʦʟʰʠʨʠʪʠ: ʤʥʦʞʠʥʠ YX,  ʜʦʚʽʣʴʥʽ). 

ʗʢ ʽ ʚ ʨʦʟʜʽʣʽ 1 ʫ ʧʦʜʘʣʴʰʦʤʫ ʟ ʤʝʪʦʶ ʩʧʨʦʱʝʥʥʷ ʧʦʟʥʘʯʝʥʴ ʧʦʚʥʽ ʦʙʨʘʟʠ 

ʦʜʥʦʝʣʝʤʝʥʪʥʠʭ ʤʥʦʞʠʥ (ʩʠʥʛʣʽʪʦʥ) ʚʠʛʣʷʜʫ }][{ xU  ʙʫʜʝʤʦ ʧʦʟʥʘʯʘʪʠ ʯʝʨʝʟ 

][xU . 

ʊʚʝʨʜʞʝʥʥʷ 3.1 (ʢʨʠʪʝʨʽʾ ʽʥôʻʢʪʠʚʥʦʩʪʽ ʚʽʜʥʦʰʝʥʴ). ʅʘʩʪʫʧʥʽ ʪʚʝʨʜʞʝʥʥʷ 

ʝʢʚʽʚʘʣʝʥʪʥʽ: 

1) U  ï ʽʥôʻʢʪʠʚʥʝ ʚʽʜʥʦʰʝʥʥʷ, (3.1) 

2) )][][( Å=ÝÅ=" YUXUYXXY 11 , (3.2) 

3) )][][( Å=Ý¸" yUxUyxxy 1 , (3.3) 

4) ))][][(,( 2
1 Å=ÚÅ=ÝÌ" YXYUXUUYXXY 11p , (3.4) 

5) )][][(,( 2
1 yxyUxUUyxxy ¸ÚÅ=ÝÍ" 1p .  (3.5) 

ɼʦʚʝʜʝʥʥʷ. ɺʩʪʘʥʦʚʠʤʦ ʣʘʥʮʶʞʦʢ ʽʤʧʣʽʢʘʮʽʡ 

)1()5()4()3()2()1( ÝÝÝÝÝ . 

ɯʤʧʣʽʢʘʮʽʷ )2()1( Ý  ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʚʽʜ ʩʫʧʨʦʪʠʚʥʦʛʦ: ʥʝʭʘʡ U  

ʽʥôʻʢʪʠʚʥʝ ʚʽʜʥʦʰʝʥʥʷ, ʘʣʝ ʽʩʥʫʶʪʴ ʤʥʦʞʠʥʠ X , Y, ʪʘʢʽ, ʱʦ Å=YX1 , ʘʣʝ 

Å̧][][ YUXU 1 . ʊʦʜʽ ʽʩʥʫʻ ʝʣʝʤʝʥʪ z, ʪʘʢʠʡ, ʱʦ ][][ YUXUz 1Í ; ʟ ʦʟʥʘʯʝʥʥʷ 

ʧʦʚʥʦʛʦ ʦʙʨʘʟʫ ʚʠʧʣʠʚʘʻ, ʱʦ ʽʩʥʫʶʪʴ ʝʣʝʤʝʥʪʠ x , y, ʪʘʢʽ, ʱʦ XxÍ , YyÍ  ʪʘ 

Uzx >Í< , , Uzy >Í< , . ʆʩʢʽʣʴʢʠ ʤʥʦʞʠʥʠ X , Y  ʥʝ ʧʝʨʝʪʠʥʘʶʪʴʩʷ, ʪʦ 

ʝʣʝʤʝʥʪʠ x , y  ʨʽʟʥʽ, ʘ ʮʝ ʩʫʧʝʨʝʯʠʪʴ ʽʥôʻʢʪʠʚʥʦʩʪʽ ʚʽʜʥʦʰʝʥʥʷ U. Ǒ 

ɯʤʧʣʽʢʘʮʽʷ )3()2( Ý  ʪʨʠʚʽʘʣʴʥʘ, ʦʩʢʽʣʴʢʠ, ʟʤʽʩʪʦʚʥʦ ʢʘʞʫʯʠ, ʚ 

ʪʚʝʨʜʞʝʥʥʽ (3) ʦʙʣʘʩʪʴ ʜʽʾ ʢʚʘʥʪʦʨʽʚ ʟʘʛʘʣʴʥʦʩʪʽ ʟ ʪʚʝʨʜʞʝʥʥʷ (2) ʧʨʦʩʪʦ 

ʟʚʫʞʫʻʪʴʩʷ ʥʘ ʩʠʥʛʣʽʪʦʥʠ. Ǒ 

ɺʩʪʘʥʦʚʠʤʦ ʽʤʧʣʽʢʘʮʽʶ )4()3( Ý . ʅʝʭʘʡ ʚʠʢʦʥʫʻʪʴʩʷ ʽʤʧʣʽʢʘʮʽʷ (3), 

ʨʦʟʛʣʷʥʝʤʦ ʜʦʚʽʣʴʥʽ ʤʥʦʞʠʥʠ YX, , ʪʘʢʽ, ʱʦ UYX 2
1, pÌ . ɯʤʧʣʽʢʘʮʽʷ 

Å=ÝÅ= YXYUXU 11 ][][  ʚʠʢʦʥʫʻʪʴʩʷ ʟʛʽʜʥʦ ʟ ʣʝʤʦʶ 1 ʽ ʪʦʤʫ ʟʘʣʠʰʘʻʪʴʩʷ 

ʚʩʪʘʥʦʚʠʪʠ ʣʠʰʝ ʦʙʝʨʥʝʥʫ ʽʤʧʣʽʢʘʮʽʶ Å=ÝÅ= ][][ YUXUYX 11 . 
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ʇʦʜʘʣʴʰʝ ʜʦʚʝʜʝʥʥʷ ʧʨʦʚʦʜʠʪʴʩʷ ʚʽʜ ʩʫʧʨʦʪʠʚʥʦʛʦ ʘʥʘʣʦʛʽʯʥʦ ʜʦʚʝʜʝʥʥʶ 

ʽʤʧʣʽʢʘʮʽʾ )2()1( Ý . 

ɼʽʡʩʥʦ, ʥʝʭʘʡ Å=YX1 , ʘʣʝ Å̧][][ YUXU 1 . ʊʦʜʽ ʽʩʥʫʻ ʝʣʝʤʝʥʪ z, 

ʪʘʢʠʡ, ʱʦ ][][ YUXUz 1Í ; ʟʚʽʜʩʠ ʚʠʧʣʠʚʘʻ, ʱʦ ʽʩʥʫʶʪʴ ʝʣʝʤʝʥʪʠ x , y, ʪʘʢʽ, 

ʱʦ XxÍ , YyÍ  ʪʘ Uzx >Í< , , Uzy >Í< , . ʆʩʢʽʣʴʢʠ ʤʥʦʞʠʥʠ X , Y  ʥʝ 

ʧʝʨʝʪʠʥʘʶʪʴʩʷ, ʪʦ ʝʣʝʤʝʥʪʠ x , y  ʨʽʟʥʽ; ʦʪʞʝ ʟʛʽʜʥʦ ʟ ʪʚʝʨʜʞʝʥʥʷʤ (3) ʤʘʻ 

ʤʽʩʮʝ ʨʽʚʥʽʩʪʴ Å=][][ yUxU 1 . ɿ ʽʥʰʦʛʦ ʙʦʢʫ ][][ yUxUz 1Í  ï ʧʨʠʡʰʣʠ ʜʦ 

ʧʨʦʪʠʨʽʯʯʷ. Ǒ 

ɯʤʧʣʽʢʘʮʽʷ )5()4( Ý  ʪʨʠʚʽʘʣʴʥʘ, ʦʩʢʽʣʴʢʠ, ʟʤʽʩʪʦʚʥʦ ʢʘʞʫʯʠ, ʚ 

ʪʚʝʨʜʞʝʥʥʽ (5) ʦʙʣʘʩʪʴ ʜʽʾ ʢʚʘʥʪʦʨʽʚ ʟʘʛʘʣʴʥʦʩʪʽ ʟ ʪʚʝʨʜʞʝʥʥʷ (4) ʧʨʦʩʪʦ 

ʟʚʫʞʫʻʪʴʩʷ ʥʘ ʩʠʥʛʣʽʪʦʥʠ (ʧʦʚʥʽʩʪʶ ʘʥʘʣʦʛʽʯʥʦ ʷʢ ʧʨʠ ʜʦʚʝʜʝʥʥʽ ʽʤʧʣʽʢʘʮʽʾ 

)3()2( Ý ). Ǒ 

ʆʩʪʘʥʥʶ ʽʤʧʣʽʢʘʮʽʶ )1()5( Ý  ʚʩʪʘʥʦʚʠʤʦ ʚʽʜ ʩʫʧʨʦʪʠʚʥʦʛʦ: ʥʝʭʘʡ 

ʚʠʢʦʥʫʻʪʴʩʷ ʪʚʝʨʜʞʝʥʥʷ (5), ʘʣʝ ʚʽʜʥʦʰʝʥʥʷ U  ʥʝ ʻ ʽʥôʻʢʪʠʚʥʠʤ. ʊʦʜʽ ʟʛʽʜʥʦ ʟ 

ʦʟʥʘʯʝʥʥʷʤ ʽʩʥʫʶʪʴ ʝʣʝʤʝʥʪʠ x , y , z, ʪʘʢʽ, ʱʦ Uzx >Í< , , Uzy >Í< , , 

ʧʨʠʯʦʤʫ yx¸ . ɿʚʽʜʩʠ ʚʠʧʣʠʚʘʻ, ʱʦ ][][ yUxUz 1Í , ʪʦʙʪʦ ʦʩʪʘʥʥʽʡ ʧʝʨʝʪʠʥ 

][][ yUxU 1  ʥʝʧʦʨʦʞʥʽʡ. ɸʣʝ ʟʛʽʜʥʦ ʟ ʪʚʝʨʜʞʝʥʥʷʤ (5) ʪʘ ʟ ʦʛʣʷʜʫ ʪʝ, ʱʦ yx¸ , 

ʚʠʢʦʥʫʻʪʴʩʷ ʨʽʚʥʽʩʪʴ Å=][][ yUxU 1 ; ʦʪʞʝ ʧʨʠʡʰʣʠ ʜʦ ʧʨʦʪʠʨʽʯʯʷ. Ǒ 

ʇʨʦʢʦʤʝʥʪʫʻʤʦ ʜʦʚʝʜʝʥʽ ʢʨʠʪʝʨʽʾ ʽʥôʻʢʪʠʚʥʦʩʪʽ. ʊʚʝʨʜʞʝʥʥʷ (2) ï 

Ăʙʘʟʦʚʠʡò ʢʨʠʪʝʨʽʡ ʽʥôʻʢʪʠʚʥʦʩʪʽ, ʪʚʝʨʜʞʝʥʥʷ (3) ʦʪʨʠʤʫʻʪʴʩʷ ʟ (2) ʦʙʤʝʞʝʥʥʷʤ 

ʦʙʣʘʩʪʽ ʜʽʾ ʢʚʘʥʪʦʨʽʚ ʟʘʛʘʣʴʥʦʩʪʽ ʥʘ ʩʠʥʛʣʽʪʦʥʠ; ʥʘʨʝʰʪʽ, ʷʢʱʦ ʚ ʪʚʝʨʜʞʝʥʥʽ (2) 

(ʚʽʜʧʦʚʽʜʥʦ (3)) ʦʙʤʝʞʠʪʠ ʦʙʣʘʩʪʴ ʜʽʾ ʢʚʘʥʪʦʨʽʚ ʟʘʛʘʣʴʥʦʩʪʽ ʧʽʜʤʥʦʞʠʥʘʤʠ 

ʧʨʦʝʢʮʽʾ U21p  (ʚʽʜʧʦʚʽʜʥʦ ʝʣʝʤʝʥʪʘʤʠ ʧʨʦʝʢʮʽʾ U21p ), ʪʦ ʽʤʧʣʽʢʘʮʽʷ ʮʴʦʛʦ 

ʪʚʝʨʜʞʝʥʥʷ ][][ YUXUYX 11 ÝÅ=  (ʚʽʜʧʦʚʽʜʥʦ Å=Ý¸ ][][ yUxUyx 1 ) 

ʦʙʝʨʪʘʻʪʴʩʷ. ʗʢ ʟʘʟʥʘʯʘʣʦʩʷ ʚʠɦ ʝ, ʜʣʷ ʦʙʝʨʥʝʥʥʷ ʽʤʧʣʽʢʘʮʽʡ ʩʫʪʪʻʚʝ ʟʚʫʞʝʥʥʷ 

ʦʙʣʘʩʪʽ ʜʽʾ ʢʚʘʥʪʦʨʽʚ ʟʘʛʘʣʴʥʦʩʪʽ. 

ʂʨʽʤ ʪʦʛʦ, ʘʥʘʣʽʟ ʜʦʚʝʜʝʥʥʷ ʪʚʝʨʜʞʝʥʥʷ 1 ʪʘ ʚʨʘʭʫʚʘʥʥʷ ʣʝʤʠ 1 ʧʦʢʘʟʫʻ, 

ʱʦ ʚʠʢʦʥʫʻʪʴʩʷ ʽ ʪʘʢʠʡ ʢʨʠʪʝʨʽʡ ʽʥôʻʢʪʠʚʥʦʩʪʽ ʚʽʜʥʦʰʝʥʴ. 
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ʊʚʝʨʜʞʝʥʥʷ 3.1ǋ (ʢʨʠʪʝʨʽʾ ʽʥôʻʢʪʠʚʥʦʩʪʽ ʚʽʜʥʦʰʝʥʴ). ʅʘʩʪʫʧʥʽ 

ʪʚʝʨʜʞʝʥʥʷ ʝʢʚʽʚʘʣʝʥʪʥʽ: 

1) U  ï ʽʥôʻʢʪʠʚʥʝ ʚʽʜʥʦʰʝʥʥʷ, 

2) ))][][(,( 2
1 Å=ÝÅ=ÝÌ" YUXUYXUYXXY 11p , (3.4ǋ) 

3) ))][][(,( 2
1 Å=Ý¸ÝÍ" yUxUyxUyxxy 1p .  (3.5ǋ) 

ʇʨʷʤʽ ʜʦʚʝʜʝʥʥʷ ʧʨʦʚʦʜʪ̫ʴʩʷ ʧʦʚʥʽʩʪʶ ʘʥʘʣʦʛʽʯʥʦ ʪʚʝʨʜʞʝʥʥʶ 1. ʂʨʽʤ 

ʪʦʛʦ ʤʦʞʥʘ ʩʢʦʨʠʩʪʘʪʠʩʷ ʪʚʝʨʜʞʝʥʥʷʤ 1, ʦʧʫʩʢʘʶʯʠ ʚ ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʷʭ (4), (5) 

ʟʘʛʘʣʴʥʦʟʥʘʯʥʽ ʽʤʧʣʽʢʘʮʽʾ (ʟʛʽʜʥʦ ʟ ʣʝʤʦʶ 1). 

ʊʚʝʨʜʞʝʥʥʷ (4ǋ) ʧʨʦʩʪʽʰʝ ʪʚʝʨʜʞʝʥʥʷ (4), ʦʩʢʽʣʴʢʠ, ʧʦ-ʧʝʨʰʝ, ʦʙʣʘʩʪʴ ʜʽʾ 

ʢʚʘʥʪʦʨʽʚ ʟʘʛʘʣʴʥʦʩʪʽ ʚ ʥʴʦʤʫ ʟʚʫʞʝʥʘ, ʪʘ, ʧʦ-ʜʨʫʛʝ, ʝʢʚʽʚʘʣʝʥʪʥʽʩʪʴ ʟʘʤʽʥʝʥʘ 

ʥʘ ʦʜʥʫ ʽʤʧʣʽʢʘʮʽʶ (ʦʙʝʨʥʝʥʘ ʟʘʛʘʣʴʥʦʟʥʘʯʥʘ ʽʤʧʣʽʢʘʮʽʷ ʟ ʬʦʨʤʫʣʶʚʘʥʥʷ 

ʣʝʤʠ 1 ʧʨʦʩʪʦ ʦʧʫʱʝʥʘ). ʎʽ ʞ ʤʽʨʢʫʚʘʥʥʷ ʟʘʩʪʦʩʦʚʥʽ ʽ ʜʦ ʪʚʝʨʜʞʝʥʥʷ (5ǋ). 

ʆʯʝʚʠʜʥʦ, ʚʣʘʩʪʠʚʽʩʪʴ ʽʥôʻʢʪʠʚʥʦʩʪʽ ʥʝ ʟʙʝʨʽʛʘʻʪʴʩʷ ʧʨʠ ʦʙôʻʜʥʘʥʥʽ 

ʽʥôʻʢʪʠʚʥʠʭ ʚʽʜʥʦʰʝʥʴ (ʘʥʘʣʦʛʽʯʥʦ ʚʣʘʩʪʠʚʦʩʪʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʧʨʠ 

ʦʙôʻʜʥʘʥʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʚʽʜʥʦʰʝʥʴ, ʜʠʚ. ʧʽʜʨʦʟʜʽʣ 2.2). ʋ ʥʘʩʪʫʧʥʦʤʫ 

ʪʚʝʨʜʞʝʥʥʽ ʥʘʚʝʜʝʥʠʡ ʢʨʠʪʝʨʽʡ ʽʥôʻʢʪʠʚʥʦʩʪʽ ʦʙôʻʜʥʘʥʥʷ ʽʥôʻʢʪʠʚʥʠʭ 

ʚʽʜʥʦʰʝʥʴ. ʇʨʠ ʮʴʦʤʫ ʙʫʜʝʤʦ ʩʧʠʨʘʪʠʩʷ ʥʘ ʟʚôʷʟʦʢ ʤʽʞ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʪʘ 

ʽʥôʻʢʪʠʚʥʠʤʠ ʚʽʜʥʦʰʝʥʥʷʤʠ ʪʘ ʥʘ ʢʨʠʪʝʨʽʡ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʦʙôʻʜʥʘʥʥʷ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʚʽʜʥʦʰʝʥʴ ʚ ʪʝʨʤʽʥʘʭ ʚʽʜʥʦʰʝʥʥʷ ʩʫʤʽʩʥʦʩʪʽ ʚʽʜʥʦʰʝʥʴ 

º (ʜʠʚ. ʧʽʜʨʦʟʜʽʣʠ 1.1 ʪʘ 1.2). 

ʊʚʝʨʜʞʝʥʥʷ 3.2 (ʢʨʠʪʝʨʽʡ ʽʥôʻʢʪʠʚʥʦʩʪʽ ʦʙôʻʜʥʘʥʥʷ ʽʥôʻʢʪʠʚʥʠʭ 

ʚʽʜʥʦʰʝʥʴ). ʅʝʭʘʡ 1U , 2U  ʽʥôʻʢʪʠʚʥʽ ʚʽʜʥʦʰʝʥʥʷ. ʊʦʜʽ ʚʠʢʦʥʫʻʪʴʩʷ 

ʝʢʚʽʚʘʣʝʥʪʥʽʩʪʴ: 21 UU 8  ʽʥôʻʢʪʠʚʥʦ Ú  1
2

1
1

--ºUU .  

ɼʦʚʝʜʝʥʥʷ. ɿʛʽʜʥʦ ʟ ʪʚʝʨʜʞʝʥʥʷʤ 1.1 ʚʽʜʥʦʰʝʥʥʷ ʻ ʽʥôʻʢʪʠʚʥʠʤ ʪʦʜʽ ʽ 

ʪʽʣʴʢʠ ʪʦʜʽ, ʢʦʣʠ ʦʙʝʨʥʝʥʝ ʚʽʜʥʦʰʝʥʥʷ ʻ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ; ʢʨʽʤ ʪʦʛʦ, ʟʛʽʜʥʦ ʟ 

ʣʝʤʦʶ 2.1 ʦʙôʻʜʥʘʥʥʷ ʜʚʦʭ ʬʫʥʢʮʽʡ ʻ ʬʫʥʢʮʽʻʶ ʪʦʜʽ ʽ ʪʽʣʴʢʠ ʪʦʜʽ, ʢʦʣʠ ʬʫʥʢʮʽʾ 

ʩʫʤʽʩʥʽ. ʆʪʞʝ, ʤʘʻʤʦ ʣʘʥʮʶʞʦʢ ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʝʡ: 
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21 UU 8  ʽʥôʻʢʪʠʚʥʦ Ú  1
21 )( -UU 8  ʬʫʥʢʮʽʦʥʘʣʴʥʦ Ú  

1

2

1

1

--
UU 8  

ʬʫʥʢʮʽʦʥʘʣʴʥʦ Ú  
1

2

1

1

--
ºUU . 

ɺ ʜʨʫʛʦʤʫ ʧʝʨʝʭʦʜʽ ʩʢʦʨʠʩʪʘʣʠʩʷ ʜʠʩʪʨʠʙʫʪʠʚʥʽʩʪʶ ʚʟʷʪʪʷ ʦʙʝʨʥʝʥʦʛʦ 

ʚʽʜʥʦʰʝʥʥʷ ʚʽʜʥʦʩʥʦ ʦʙôʻʜʥʘʥʴ, ʚ ʪʨʝʪʴʦʤʫ ï ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʶ ʚʽʜʥʦʰʝʥʴ 

1

2

1

1 ,
--

UU  (ʱʦ ʚʠʧʣʠʚʘʻ ʟ ʽʥôʻʢʪʠʚʥʦʩʪʽ ʚʠʭʽʜʥʠʭ ʚʽʜʥʦʰʝʥʴ).  

ɿ ʜʦʚʝʜʝʥʥʷ ʦʩʪʘʥʥʴʦʛʦ ʪʚʝʨʜʞʝʥʥʷ ʚʠʧʣʠʚʘʻ, ʱʦ ʮʝʡ ʢʨʠʪʝʨʽʡ ʧʦ ʩʫʪʽ ʻ 

ʧʝʨʝʬʦʨʤʫʣʶʚʘʥʥʷʤ ʢʨʠʪʝʨʽʶ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʦʙôʻʜʥʘʥʥʷ ʬʫʥʢʮʽʡ. 

ʉʧʨʦʩʪʠʤʦ ʢʨʠʪʝʨʽʡ ʪʚʝʨʜʞʝʥʥʷ 2 ʟʘ ʨʘʭʫʥʦʢ ʜʦʜʘʪʢʦʚʦʾ ʫʤʦʚʠ 

ʩʫʤʽʩʥʦʩʪʽ ʽʥôʻʢʪʠʚʥʠʭ ʚʽʜʥʦʰʝʥʴ, ʷʢʽ ʦʙôʻʜʥʫʶʪʴʩʷ. ɼʣʷ ʜʦʚʝʜʝʥʥʷ 

ʩʧʨʦʱʝʥʦʛʦ ʢʨʠʪʝʨʽʶ ʟʥʘʜʦʙʠʪʴʩʷ ʥʘʩʪʫʧʥʘ ʣʝʤʘ. 

ʃʝʤʘ 3.2. ʅʝʭʘʡ 1U , 2U  ʩʫʤʽʩʥʽ ʚʽʜʥʦʰʝʥʥʷ, ʧʦʢʣʘʜʝʤʦ 

2
2
11

2
1 UUX

def

pp 1= . ʊʦʜʽ ʚʠʢʦʥʫʶʪʴʩʷ ʪʚʝʨʜʞʝʥʥʷ 

1) ])[][( 21 YUYUXYY =ÝÌ" , (3.6) 

2) )||( 21 YUYUXYY =ÝÌ" .  (3.7) 

ɼʦʚʝʜʝʥʥʷ. ʇʦʯʥʝʤʦ ʟ ʪʚʝʨʜʞʝʥʥʷ (6). ʅʝʭʘʡ Y  ʜʦʚʽʣʴʥʘ ʧʽʜʤʥʦʞʠʥʘ 

ʤʥʦʞʠʥʠ X  (ʦʪʞʝ YXY 1= ). ɿʘʩʪʦʩʦʚʫʶʯʠ ʨʽʚʥʽʩʪʴ ][])[|( 2121 ZZUZZU 1=  

(ʪʚʝʨʜʞʝʥʥʷ 1.11 ʧʨʦ ʚʣʘʩʪʠʚʦʩʪʽ ʦʙʤʝʞʝʥʥʷ, ʧ. 10) ʪʘ ʩʫʤʽʩʥʽʩʪʴ ʚʽʜʥʦʰʝʥʴ 

1U , 2U  (ʪʦʙʪʦ ʨʽʚʥʽʩʪʴ XUXU || 21 = ), ʤʘʻʤʦ ʣʘʥʮʶʞʦʢ ʨʽʚʥʦʩʪʝʡ 

][][])[|(])[|(][][ 222111 YUYXUYXUYXUYXUYU ===== 11 .Ǒ 

ɺʩʪʘʥʦʚʠʤʦ ʪʚʝʨʜʞʝʥʥʷ (7). ʅʝʭʘʡ ʟʥʦʚʫ Y  ʜʦʚʽʣʴʥʘ ʧʽʜʤʥʦʞʠʥʘ 

ʤʥʦʞʠʥʠ X. ɿʘ ʦʟʥʘʯʝʥʥʷʤ ʩʫʤʽʩʥʦʩʪʽ ʚʽʜʥʦʰʝʥʴ ʚʠʢʦʥʫʻʪʴʩʷ ʨʽʚʥʽʩʪʴ 

XUXU || 21 = ; ʚʽʟʴʤʝʤʦ ʦʙʤʝʞʝʥʥʷ ʚʽʜ ʦʙʦʭ ʯʘʩʪʠʥ ʦʩʪʘʥʥʴʦʾ ʨʽʚʥʦʩʪʽ ʟʘ 

ʤʥʦʞʠʥʦʶ Y, ʪʦʜʽ ʤʘʻʤʦ ʨʽʚʥʽʩʪʴ YXUYXU |)|(|)|( 21 = . ɿʘʣʠʰʘʻʪʴʩʷ 

ʚʠʢʦʨʠʩʪʘʪʠ ʨʽʚʥʦʩʪʽ YUYXUYXU |)(||)|( 111 == 1  ʪʘ 

YUYXUYXU |)(||)|( 222 =Æ=  (ʪʚʝʨʜʞʝʥʥʷ 1.11 ʧʨʦ ʚʣʘʩʪʠʚʦʩʪʽ ʦʙʤʝʞʝʥʥʷ, 

ʧ. 5 ʧʨʦ ʢʦʤʧʦʟʠʮʽʶ ʦʙʤʝʞʝʥʴ). ʆʪʞʝ, ʰʫʢʘʥʘ ʨʽʚʥʽʩʪʴ YUYU || 21 =  

ʜʦʚʝʜʝʥʘ. Ǒ 
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ɺʩʪʘʥʦʚʣʝʥʘ ʣʝʤʘ ʤʘʻ ʜʫʞʝ ʧʨʦʩʪʫ ʟʤʽʩʪʦʚʥʫ ʽʥʪʝʨʧʨʝʪʘʮʽʶ: ʦʩʢʽʣʴʢʠ 

ʚʽʜʥʦʰʝʥʥʷ 1U , 2U  ʩʫʤʽʩʥʽ, ʪʦʙʪʦ ʚʦʥʠ Ăʚʝʜʫʪʴ ʩʝʙʝ ʦʜʥʘʢʦʚʦò ʥʘ ʤʥʦʞʠʥʽ X  

(ʷʢʘ ʻ ʧʝʨʝʪʠʥʦʤ ʧʨʦʝʢʮʽʡ ʟʘ ʧʝʨʰʦʶ ʢʦʤʧʦʥʝʥʪʦʶ ʮʠʭ ʚʽʜʥʦʰʝʥʴ), ʪʦ ʚʢʘʟʘʥʽ 

ʚʽʜʥʦʰʝʥʥʷ Ăʚʝʜʫʪʴ ʩʝʙʝ ʦʜʥʘʢʦʚʦò ʽ ʥʘ ʜʦʚʽʣʴʥʽʡ ʧʽʜʤʥʦʞʠʥʽ ʤʥʦʞʠʥʠ X . 

ʉʬʦʨʤʫʣʶʻʤʦ ʩʧʨʦʱʝʥʠʡ ʢʨʠʪʝʨʽʡ. 

ʊʚʝʨʜʞʝʥʥʷ 3.3 (ʢʨʠʪʝʨʽʡ ʽʥôʻʢʪʠʚʥʦʩʪʽ ʦʙôʻʜʥʘʥʥʷ ʽʥôʻʢʪʠʚʥʠʭ ʩʫʤʽʩʥʠʭ 

ʚʽʜʥʦʰʝʥʴ). ʅʝʭʘʡ 1U , 2U  ʽʥôʻʢʪʠʚʥʽ ʩʫʤʽʩʥʽ ʚʽʜʥʦʰʝʥʥʷ (ʪʦʙʪʦ 21 UU º ). ʊʦʜʽ 

ʚʠʢʦʥʫʻʪʴʩʷ ʝʢʚʽʚʘʣʝʥʪʥʽʩʪʴ 

21 UU 8  ʽʥôʻʢʪʠʚʥʦ Ú  Å=]\[]\[ 1
2
12

2
122

2
11

2
11 UUUUUU pppp 1 .  

ɼʦʚʝʜʝʥʥʷ ʧʦʯʥʝʤʦ ʟ ʥʝʦʙʭʽʜʥʦʩʪʽ. ʆʪʞʝ, ʥʝʭʘʡ ʦʙôʻʜʥʘʥʥʷ 21 UU 8  

ʽʥôʻʢʪʠʚʥʦ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʜʠʩʪʨʠʙʫʪʠʚʥʽʩʪʴ ʧʦʚʥʦʛʦ ʦʙʨʘʟʫ (ʪʚʝʨʜʞʝʥʥʷ 1.2 

ʧʨʦ ʚʣʘʩʪʠʚʦʩʪʽ ʧʦʚʥʦʛʦ ʦʙʨʘʟʫ, ʧ. 2) ʪʘ ʢʨʠʪʝʨʽʡ ʧʦʨʦʞʥʦʩʪʽ ʧʦʚʥʦʛʦ ʦʙʨʘʟʫ 

(ʪʦ ʞ ʩʘʤʝ ʪʚʝʨʜʞʝʥʥʷ 1.2, ʧ. 6), ʤʘʻʤʦ ʣʘʥʮʶʞʦʢ ʨʽʚʥʦʩʪʝʡ 

]\[]\[]\[]\)[( 2
2
11

2
112

2
11

2
122

2
11

2
112

2
11

2
121 UUUUUUUUUUUUU pppppppp == 88 . ɺ 

ʦʩʪʘʥʥʴʦʤʫ ʧʝʨʝʭʦʜʽ ʩʢʦʨʠʩʪʘʣʠʩʴ ʪʠʤ, ʱʦ Å=]\[ 2
2
11

2
12 UUU pp , ʦʩʢʽʣʴʢʠ 

Å=)\( 2
2
11

2
12

2
1 UUU ppp 1 . ʊʘʢʠʤ ʯʠʥʦʤ, ʤʘʻʤʦ ʨʽʚʥʽʩʪʴ 

]\[]\)[( 2
2
11

2
112

2
11

2
121 UUUUUUU pppp =8 . (3.8) 

ʈʽʚʥʽʩʪʴ 

]\[]\)[( 1
2
12

2
121

2
12

2
121 UUUUUUU pppp =8  (3.9) 

ʧʝʨʝʚʽʨʷʻʪʴʩʷ ʧʦʚʥʽʩʪʶ ʘʥʘʣʦʛʽʯʥʦ (ʚʽʜʥʦʰʝʥʥʷ 1U , 2U  ʧʨʦʩʪʦ ʤʽʥʷʶʪʴʩʷ 

ʨʦʣʷʤʠ). 

ʆʩʢʽʣʴʢʠ ʤʥʦʞʠʥʠ 2
2
11

2
1 \ UU pp  ʪʘ 1

2
12

2
1 \ UU pp  ʥʝ ʧʝʨʝʪʠʥʘʶʪʴʩʷ, ʘ 

ʚʽʜʥʦʰʝʥʥʷ 21 UU 8  ʽʥôʻʢʪʠʚʥʦ ʟʘ ʧʨʠʧʫʱʝʥʥʷʤ, ʪʦ ʟʛʽʜʥʦ ʟ ʢʨʠʪʝʨʽʻʤ 

ʽʥôʻʢʪʠʚʥʦʩʪʽ (ʪʚʝʨʜʞʝʥʥʷ 1, ʬʦʨʤʫʣʘ (2)) ʤʘʻʤʦ ʨʽʚʥʽʩʪʴ 

Å=]\)[(]\)[( 1
2
12

2
1212

2
11

2
121 UUUUUUUU pppp 818 . ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʚʩʪʘʥʦʚʣʝʥʽ ʨʽʚʥʦʩʪʽ (8) ʪʘ (9), ʧʨʠʭʦʜʠʤʦ ʜʦ ʰʫʢʘʥʦʾ ʨʽʚʥʦʩʪʽ 



 74 

Å=]\[]\[ 1
2
12

2
122

2
11

2
11 UUUUUU pppp 1 . ɿʘʫʚʘʞʠʤʦ, ʱʦ ʧʨʠ ʜʦʚʝʜʝʥ ̔

ʥʝʦʙʭʽʜʥʦʩʪʽ ʩʫʤʽʩʥʽʩʪʴ ʚʽʜʥʦʰʝʥʴ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʴ. Ǒ 

ɼʦʚʝʜʝʤʦ ʜʦʩʪʘʪʥʽʩʪʴ. ʅʝʭʘʡ 1U , 2U  ʽʥôʻʢʪʠʚʥʽ ʩʫʤʽʩʥʽ ʚʽʜʥʦʰʝʥʥʷ ʪʘ 

ʚʠʢʦʥʫʻʪʴʩʷ ʨʽʚʥʽʩʪʴ Å=]\[]\[ 1
2
12

2
122

2
11

2
11 UUUUUU pppp 1 ; ʧʦʢʘʞʝʤʦ, ʱʦ 

ʦʙôʻʜʥʘʥʥʷ 21 UU 8  ʻ ʽʥôʻʢʪʠʚʥʠʤ, ʩʧʠʨʘʶʯʠʩʴ ʥʘ ʢʨʠʪʝʨʽʡ ʽʥôʻʢʪʠʚʥʦʩʪʽ ʟ 

ʪʚʝʨʜʞʝʥʥʷ 1ǋ, ʘ ʩʘʤʝ ʥʘ ʬʦʨʤʫʣʫ (4ǋ). 

ʇʦʯʥʝʤʦ ʽʟ ʟʥʘʭʦʜʞʝʥʥʷ ʧʨʦʝʢʮʽʾ ʟʘ ʧʝʨʰʦʶ ʢʦʤʧʦʥʝʥʪʦʶ ʚʽʜʥʦʰʝʥʥʷ 

21 UU 8 . ʆʩʢʽʣʴʢʠ ʧʨʦʝʢʮʽʷ ʜʠʩʪʨʠʙʫʪʠʚʥʘ ʚʽʜʥʦʩʥʦ ʦʙôʻʜʥʘʥʴ, ʪʦ 

2
2
11

2
121

2
1 )( UUUU ppp 88 = . ɸ ʪʝʧʝʨ ʨʦʟʛʣʷʥʝʤʦ ʜʚʽ ʜʦʚʽʣʴʥʽ ʤʥʦʞʠʥʠ X , Y , 

ʪʘʢʽ, ʱʦ 2
2
11

2
1, UUYX pp 8Ì  ʪʘ Å=YX1 . 

ʆʯʝʚʠʜʥʦ, ʱʦ 321 XXXX 88= , ʜʝ )\( 2
2
11

2
11 UUXX

def

pp1= , 

2
2
11

2
12 UUXX

def

pp 11=  ʪʘ )\( 1
2
12

2
13 UUXX

def

pp1= . ʆʯʝʚʠʜʥʦ ʪʘʢʦʞ, ʱʦ 

ʤʥʦʞʠʥʠ 1X , 2X , 3X  ʥʝ ʧʝʨʝʪʠʥʘʶʪʴʩʷ, ʪʦʙʪʦ ʡʜʝʪʴʩʷ ʧʨʦ ʨʦʟʙʠʪʪʷ ʤʥʦʞʠʥʠ 

X  (ʜʠʚ. ʨʠʩ. 1). 

ʇʦʚʥʽʩʪʶ ʘʥʘʣʦʛʽʯʥʦ: ʦʯʝʚʠʜʥʦ, ʱʦ 321 YYYY 88= , ʜʝ 

)\( 2
2
11

2
11 UUYY

def

pp1= , 2
2
11

2
12 UUYY

def

pp 11=  ʪʘ )\( 1
2
12

2
13 UUYY

def

pp1= ; 

ʧʨʠʯʦʤʫ ʤʥʦʞʠʥʠ 1Y , 2Y , 3Y  ʥʝ ʧʝʨʝʪʠʥʘʶʪʴʩʷ; ʪʦʙʪʦ ʟʥʦʚʫ ʡʜʝʪʴʩʷ ʧʨʦ 

ʨʦʟʙʠʪʪʷ ʥʘ ʮʝʡ ʨʘʟ ʤʥʦʞʠʥʠ Y  (ʨʠʩʫʥʦʢ ʜʣʷ ʮʴʦʛʦ ʚʠʧʘʜʢʫ ʙʫʜʫʻʪʴʩʷ ʟ ʨʠʩ. 1 

ʟʘʤʽʥʦʶ ʤʥʦʞʠʥ X , 1X , 2X , 3X  ʥʘ ʤʥʦʞʠʥʠ Y  , 1Y , 2Y , 3Y  ʚʽʜʧʦʚʽʜʥʦ). 

ʆʩʢʽʣʴʢʠ ʤʥʦʞʠʥʠ X , Y  ʥʝ ʧʝʨʝʪʠʥʘʶʪʴʩʷ, ʪʦ ʦʯʝʚʠʜʥʦ, ʱʦ ʤʥʦʞʠʥʠ 

1X , 2X , 3X , 1Y , 2Y , 3Y  ʬʦʨʤʫʶʪʴ ʨʦʟʙʠʪʪʷ ʦʙôʻʜʥʘʥʥʷ YX8 . 

 



 75 

 

1
2
1Up  

2
2
1Up  

1X  

2X  

3X  

X  

 

ʈʠʩ. 3.1. ɼʦʚʝʜʝʥʥʷ ʜʦʩʪʘʪʥʦʩʪʽ ʪʚʝʨʜʞʝʥʥʷ 3: ʨʦʟʙʠʪʪʷ ʤʥʦʞʠʥʠ X  

ɿʥʘʡʜʝʤʦ ʧʦʚʥʠʡ ʦʙʨʘʟ ʚʠʛʣʷʜʫ ])[( 21 XUU 8 . ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʜʠʩʪʨʠʙʫʪʠʚʥʽʩʪʴ ʧʦʚʥʦʛʦ ʦʙʨʘʟʫ ʚʽʜʥʦʩʥʦ ʦʙôʻʜʥʘʥʴ, ʢʨʠʪʝʨʽʡ ʧʦʨʦʞʥʦʩʪʽ 

ʧʦʚʥʦʛʦ ʦʙʨʘʟʫ (ʟ ʷʢʦʛʦ ʚʠʧʣʠʚʘʶʪʴ ʨʽʚʥʦʩʪʽ Å== ][][ 3112 XUXU ) ʪʘ 

ʨʽʚʥʽʩʪʴ (6) ʣʝʤʠ 2 (ʘ ʩʘʤʝ ][][ 2221 XUXU = ), ʤʘʻʤʦ ʣʘʥʮʶʞʦʢ ʨʽʚʥʦʩʪʝʡ 

88888888 ][][][][])[(])[( 222112113212121 XUXUXUXUXXXUUXUU ==  

][][][][][ 3221113231 XUXUXUXUXU 8888 = . ʆʪʞʝ, ʚʩʪʘʥʦʚʣʝʥʘ ʨʽʚʥʽʩʪʴ 

][][][])[( 32211121 XUXUXUXUU 888 = . 

ɸʥʘʣʦʛʽʯʥʦ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʨʽʚʥʽʩʪʴ 

][][][])[( 32211121 YUYUYUYUU 888 = . 

ɿʘʣʠʰʘʻʪʴʩʷ ʧʦʢʘʟʘʪʠ ʧʦʨʦʞʥʽʩʪʴ ʧʝʨʝʪʠʥʫ ʧʦʚʥʠʭ ʦʙʨʘʟʽʚ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʟʥʘʡʜʝʥʽ ʨʽʚʥʦʩʪʽ; ʟʛʽʜʥʦ ʟ̔ ʩʪʘʥʜʘʨʪʥʠʤʠ ʪʝʦʨʝʪʠʢʦ-

ʤʥʦʞʠʥʥʠʤʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤʠ, ʤʘʻʤʦ ʣʘʥʮʶʞʦʢ ʨʽʚʥʦʩʪʝʡ: 

=])[(])[( 2121 YUUXUU 818  

== ])[][][(])[][][( 322111322111 YUYUYUXUXUXU 88188  
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81818181 ])[][(])[][(])[][(])[][( 1121321121111111 YUXUYUXUYUXUYUXU=  

818181818 ])[][(])[][(])[][(])[][( 2132113232212121 YUXUYUXUYUXUYUXU  

])[][(])[][(])[][( 113232113232 YUXUYUXUYUXU 18118 =  

ɺʠʱʝ ʚʠʢʦʨʠʩʪʘʣʠ ʨʽʚʥʦʩʪʽ Å=][][ 1111 YUXU 1 , Å=][][ 2111 YUXU 1 , 

Å=][][ 1121 YUXU 1 , Å=][][ 2121 YUXU 1 , Å== ][][][][ 32223221 YUXUYUXU 11  

ʪʘ Å== ][][][][ 22322132 YUXUYUXU 11 , Å=][][ 3232 YUXU 1 , ʷʢʽ ʚʠʧʣʠʚʘʶʪʴ, 

ʧʦ-ʧʝʨʰʝ, ʟ ʽʥôʻʢʪʠʚʥʦʩʪʽ ʚʽʜʥʦʰʝʥʴ 1U , 2U , ʧʦ-ʜʨʫʛʝ, ʪʦʛʦ ʬʘʢʪʫ, ʱʦ ʤʥʦʞʠʥʠ 

1X , 2X , 3X , 1Y , 2Y , 3Y  ʧʦʧʘʨʥʦ ʥʝ ʧʝʨʝʪʠʥʘʶʪʴʩʷ, ʘ ʪʘʢʦʞ, ʧʦ-ʪʨʝʪʻ, ʟ ʬʦʨʤʫʣʠ 

(2). ʂʨʽʤ ʪʦʛʦ ʟʘʩʪʦʩʦʚʫʚʘʣʘʩʴ ʩʫʤʽʩʥʽʩʪʴ ʚʽʜʥʦʰʝʥʴ, ʚʢʣʶʯʝʥʥʷ XYX Ì22, ʪʘ 

ʨʽʚʥʽʩʪʴ (6) ʟ ʣʝʤʠ 2 (ʥʘʧʨʠʢʣʘʜ, ʨʽʚʥʽʩʪʴ ][][][][ 32223221 YUXUYUXU 11 =  

ʦʪʨʠʤʫʻʪʴʩʷ ʩʘʤʝ ʪʘʢ). 

ʆʪʦʞ, ʤʘʻʤʦ ʨʽʚʥʽʩʪʴ 

])[][(])[][(])[(])[( 113232112121 YUXUYUXUYUUXUU 181818 = . 

ʊʝʧʝʨ ʚʨʘʭʫʻʤʦ ʚʢʣʶʯʝʥʥʷ (ʚʝʨʭʥʶ ʦʮʽʥʢʫ ʦʩʪʘʥʥʴʦʛʦ ʦʙôʻʜʥʘʥʥʷ) 

]\[]\[])[][(])[][( 1
2
12

2
122

2
11

2
1111323211 UUUUUUYUXUYUXU pppp 1181 Ì , 

ʷʢʝ ʚʠʧʣʠʚʘʻ ʟ ʦʟʥʘʯʝʥʴ ʤʥʦʞʠʥ 1X , 3X , 1Y , 3Y  ʪʘ ʟ ʤʦʥʦʪʦʥʥʦʩʪʽ ʧʦʚʥʦʛʦ 

ʦʙʨʘʟʫ (ʪʚʝʨʜʞʝʥʥʷ 1.2 ʧʨʦ ʚʣʘʩʪʠʚʦʩʪʽ ʧʦʚʥʦʛʦ ʦʙʨʘʟʫ, ʧ. 1). ɿ ʮʴʦʛʦ 

ʚʢʣʶʯʝʥʥʷ ʪʘ ʨʽʚʥʦʩʪʽ  Å=]\[]\[ 1
2
12

2
122

2
11

2
11 UUUUUU pppp 1 , ʷʢʘ ʚʠʢʦʥʫʻʪʴʩʷ 

ʟʘ ʧʨʠʧʫʱʝʥʥʷʤ, ʚʠʧʣʠʚʘʻ ʰʫʢʘʥʘ ʨʽʚʥʽʩʪʴ Å=])[(])[( 2121 YUUXUU 818 . 

ɿʚʘʞʘʶʯʠ ʥʘ ʜʦʚʽʣʴʥʽʩʪʴ ʤʥʦʞʠʥ X , Y , ʟʘʣʠʰʘʻʪʴʩʷ ʟʘʩʪʦʩʫʚʘʪʠ 

ʢʨʠʪʝʨʽʡ ʽʥôʻʢʪʠʚʥʦʩʪʽ ʚʽʜʥʦʰʝʥʴ ï ʬʦʨʤʫʣʫ (4ǋ) ʟ ʪʚʝʨʜʞʝʥʥʷ 1ǋ. Ǒ 

ʗʢ ʙʫʣʦ ʟʘʟʥʘʯʝʥʦ ʚ ʜʦʚʝʜʝʥʥ ̔ ʦʩʪʘʥʥʴʦʛʦ ʪʚʝʨʜʞʝʥʥʷ, ʨʽʚʥʽʩʪʴ 

Å=]\[]\[ 1
2
12

2
122

2
11

2
11 UUUUUU pppp 1  ʻ ʥʝʦʙʭʽʜʥʦʶ ʫʤʦʚʦʶ ʽʥôʻʢʪʠʚʥʦʩʪʽ 

ʦʙôʻʜʥʘʥʥʷ ʽʥôʻʢʪʠʚʥʠʭ ʬʫʥʢʮʽʡ. ɸʣʝ, ʷʢ ʧʦʢʘʟʫʻ ʥʘʩʪʫʧʥʠʡ ʧʨʦʩʪʠʡ ʧʨʠʢʣʘʜ, 

ʟʘʟʥʘʯʝʥʘ ʨʽʚʥʽʩʪʴ ʥʝ ʻ ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʜʦʩʪʘʪʥʴʦʶ ʫʤʦʚʦʶ (ʪʦʙʪʦ, 

ʟʚʘʞʘʶʯʠ ʥʘ ʪʚʝʨʜʞʝʥʥʷ 3, ʮʷ ʨʽʚʥʽʩʪʴ ʻ ʜʦʩʪʘʪʥʴʦʶ ʫʤʦʚʦʶ ʪʽʣʴʢʠ ʟʘ ʫʤʦʚʠ 

ʩʫʤʽʩʥʦʩʪʽ ʽʥôʻʢʪʠʚʥʠʭ ʚʽʜʥʦʰʝʥʴ, ʱʦ ʦʙôʻʜʥʫʶʪʴʩʷ). 
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ʈʦʟʛʣʷʥʝʤʦ ʜʚʘ ʚʽʜʥʦʰʝʥʥʷ },,,{ 2211 ><><= yxyxU
def

 ʪʘ 

},,,{ 1221 ><><= yxyxV
def

, ʜʝ ʝʣʝʤʝʥʪʠ 2211 ,,, yxyx  ʧʦʧʘʨʥʦ ʨʽʟʥʽ (ʜʠʚ. ʨʠʩ. 2, ʥʘ 

ʷʢʦʤʫ ʞʠʨʥʽ ʩʪʨʽʣʢʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʽʜʥʦʰʝʥʥʶ V ). 

 

 
1x  

2x  

1y  

2y  

U  

U  

V  

V  

 

ʈʠʩ. 3.2. ʇʨʠʢʣʘʜ ʥʝʩʫʤʽʩʥʠʭ ʽʥôʻʢʪʠʚʥʠʭ ʚʽʜʥʦʰʝʥʴ, ʪʘʢʠʭ, ʱʦ ʚʠʢʦʥʫʻʪʴʩʷ 

ʨʽʚʥʽʩʪʴ Å=]\[]\[ 2
1

2
1

2
1

2
1 UVVVUU pppp 1 , ʘʣʝ ʾʭ ʦʙôʻʜʥʘʥʥʷ ʥʝ ʻ ʽʥôʻʢʪʠʚʥʠʤ 

ʆʯʝʚʠʜʥʦ, ʱʦ ʩʘʤʽ ʚʽʜʥʦʰʝʥʥʷ ʽʥôʻʢʪʠʚʥʽ, ʘ ʾʭ ʦʙôʻʜʥʘʥʥʷ ï ʥʽ. ʆʩʢʽʣʴʢʠ 

ʮʽ ʚʽʜʥʦʰʝʥʥʷ ʤʘʶʪʴ ʦʜʥʘʢʦʚʽ ʧʨʦʝʢʮʽʾ ʟʘ ʧʝʨʰʦʶ ʢʦʤʧʦʥʝʥʪʦʶ ʽ ʧʦʚʥʠʡ ʦʙʨʘʟ 

ʟʙʝʨʽʛʘʻ ʧʦʨʦʞʥʶ ʤʥʦʞʠʥʫ, ʪʦ ʨʽʚʥʽʩʪʴ Å=]\[]\[ 2
1

2
1

2
1

2
1 UVVVUU pppp 1  

ʪʨʠʚʽʘʣʴʥʦ ʚʠʢʦʥʫʻʪʴʩʷ. ʇʨʠʯʠʥʘ ʥʝʽʥôʻʢʪʠʚʥʦʩʪʽ ʦʙôʻʜʥʘʥʥʷ VU8 ʧʦʣʷʛʘʻ ʚ 

ʪʦʤʫ, ʱʦ ʮʽ ʚʽʜʥʦʰʝʥʥʷ ʥʝʩʫʤʽʩʥʽ. 

ɿ ʜʦʚʝʜʝʥʦʛʦ ʢʨʠʪʝʨʽʶ (ʪʚʝʨʜʞʝʥʥʷ 3) ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʠʧʣʠʚʘʻ ʥʘʩʣʽʜʦʢ 

ʜʣʷ ʬʫʥʢʮʽʡ. 

ʅʘʩʣʽʜʦʢ 3.1 (ʢʨʠʪʝʨʽʡ ʽʥôʻʢʪʠʚʥʦʩʪʽ ʦʙôʻʜʥʘʥʥʷ ʽʥôʻʢʪʠʚʥʠʭ ʩʫʤʽʩʥʠʭ 

ʬʫʥʢʮʽʡ). ʅʝʭʘʡ 1f , 2f  ʽʥôʻʢʪʠʚʥʽ ʩʫʤʽʩʥʽ ʬʫʥʢʮʽʾ (ʪʦʙʪʦ 21 ff º ). ʊʦʜʽ 

ʚʠʢʦʥʫʻʪʴʩʷ ʝʢʚʽʚʘʣʝʥʪʥʽʩʪʴ 

ʬʫʥʢʮʽʷ 21 ff 8  ʽʥôʻʢʪʠʚʥʘ Ú  Å=]\[]\[ 122211 domfdomffdomfdomff 1 .  

ʉʘʤʝ ʮʝʡ ʢʨʠʪʝʨʽʡ (ʜʣʷ ʚʠʧʘʜʢʫ ʬʫʥʢʮʽʡ) ʙʫʚ ʥʘʚʝʜʝʥʠʡ ʚ [53, ʧʽʜʨʦʟʜʽʣ 

1.3, ʪʚʝʨʜʞʝʥʥʷ 1.3.3, ʧ. 1]; ʟʘʫʚʘʞʠʤʦ, ʱʦ ʚ [53] ʩʫʤʽʩʥʽʩʪʴ ʬʫʥʢʮʽʡ ʙʫʣʘ 

ʧʦʪʨʽʙʥʘ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʦʙôʻʜʥʘʥʥʷ (ʽʥôʻʢʪʠʚʥʠʭ) ʬʫʥʢʮʽʡ. 
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ʆʪʞʝ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʪʚʝʨʜʞʝʥʥʷ 3 ʻ ʫʟʘʛʘʣʴʥʝʥʥʷʤ ʜʣʷ 

ʚʽʜʥʦʰʝʥʴ ʧ. 1 ʪʚʝʨʜʞʝʥʥʷ 1.3.3 ʟ [53, ʧʽʜʨʦʟʜʽʣ 1.3, ʩ. 25]; ʧʨʠʯʦʤʫ 

ʪʚʝʨʜʞʝʥʥʷ 3 ̔ʟ ʧʨʠʢʣʘʜʦʤ, ʱʦ ʥʘʚʝʜʝʥʠʡ ʧʽʩʣʷ ʡʦʛʦ ʜʦʚʝʜʝʥʥʷ, ʚʠʩʚʽʪʣʶʻ ʨʦʣʴ 

ʚʽʜʥʦʰʝʥʥʷ ʩʫʤʽʩʥʦʩʪʽ ʚʽʜʥʦʰʝʥʴ. 

ʅʘʚʝʜʝʤʦ ʱʝ ʦʜʠʥ ʢʨʠʪʝʨʽʡ ʽʥô̒ ʢʪʠʚʥʦʩʪʽ ʚʽʜʥʦʰʝʥʴ. 

ʊʚʝʨʜʞʝʥʥʷ 3.4 (ʢʨʠʪʝʨʽʾ ʽʥôʻʢʪʠʚʥʦʩʪʽ ʚʽʜʥʦʰʝʥʴ). ʅʘʩʪʫʧʥʽ ʪʚʝʨʜʞʝʥʥʷ 

ʝʢʚʽʚʘʣʝʥʪʥʽ: 

1) U  ï ʽʥôʻʢʪʠʚʥʝ ʚʽʜʥʦʰʝʥʥʷ, (3.10) 

2) )][][( Å=ÝÎ"" XUxUXxXx 1 , (3.11) 

3) ))][][(( 2
1 Å=ÚÎÝÍ"" XUxUXxUxXx 1p .  (3.12) 

ɼʦʚʝʜʝʥʥʷ. ɺʩʪʘʥʦʚʠʤʦ ʣʘʥʮʶʞʦʢ ʽʤʧʣʽʢʘʮʽʡ )10()12()11()10( ÝÝÝ . 

ɯʤʧʣʽʢʘʮʽʶ )11()10( Ý  ʤʦʞʥʘ ʚʩʪʘʥʦʚʠʪʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʽʜ ʩʫʧʨʦʪʠʚʥʦʛʦ, ʘʣʝ 

ʧʨʦʩʪʽʰʝ ʩʢʦʨʠʩʪʘʪʠʩʷ ʬʦʨʤʫʣʦʶ (2) ʪʚʝʨʜʞʝʥʥʷ 1: ʜʽʡʩʥʦ, ʪʨʝʙʘ ʪʽʣʴʢʠ 

ʚʠʢʦʨʠʩʪʘʪʠ ʪʨʠʚʽʘʣʴʥʫ ʝʢʚʽʚʘʣʝʥʪʥʽʩʪʴ Å=ÚÎ XxXx 1}{ . Ǒ 

ɺʩʪʘʥʦʚʠʤʦ ʽʤʧʣʽʢʘʮʽʶ )12()11( Ý : ʥʝʭʘʡ ʚʠʢʦʥʫʻʪʴʩʷ ʬʦʨʤʫʣʘ (11), 

ʨʦʟʛʣʷʥʝʤʦ ʜʦʚʽʣʴʥʫ ʤʥʦʞʠʥʫ X, ʜʦʚʽʣʴʥʠʡ ʝʣʝʤʝʥʪ x  ʟ ʧʨʦʝʢʮʽʾ U21p  ʪʘ 

ʚʩʪʘʥʦʚʠʤʦ ʝʢʚʽʚʘʣʝʥʪʥʽʩʪʴ Å=ÚÎ ][][ XUxUXx 1 . 

ɯʤʧʣʽʢʘʮʽʷ Å=ÝÎ ][][ XUxUXx 1  ʚʠʧʣʠʚʘʻ ʟ ʽʩʪʠʥʥʦʩʪʽ (11), 

ʚʩʪʘʥʦʚʠʤʦ ʚʽʜ ʩʫʧʨʦʪʠʚʥʦʛʦ ʦʙʝʨʥʝʥʫ ʽʤʧʣʽʢʘʮʽʶ XxXUxU ÎÝÅ=][][ 1 . 

ɼʽʡʩʥʦ, ʥʝʭʘʡ Å=][][ XUxU 1 , ʘʣʝ XxÍ . ʆʩʢʽʣʴʢʠ Ux 2
1pÍ , ʪʦ ʽʩʥʫʻ ʝʣʝʤʝʥʪ 

y, ʪʘʢʠʡ. ʱʦ Uyx >Í< , . ʆʯʝʚʠʜʥʦ, ʱʦ ][][ XUxUy 1Í , ʱʦ ʩʫʧʝʨʝʯʠʪʴ 

ʧʦʨʦʞʥʦʩʪʽ ʮʽʻʾ ʤʥʦʞʠʥʠ. Ǒ 

ʅʘʨʝʰʪʽ, ʽʤʧʣʽʢʘʮʽʶ )10()12( Ý  ʧʝʨʝʚʽʨʠʤʦ ʚʽʜ ʩʫʧʨʦʪʠʚʥʦʛʦ: ʥʝʭʘʡ 

ʚʠʢʦʥʫʻʪʴʩʷ ʬʦʨʤʫʣʘ (12), ʘʣʝ ʚʽʜʥʦʰʝʥʥʷ U  ʥʝ ʻ ʽʥôʻʢʪʠʚʥʠʤ, ʪʦʙʪʦ ʽʩʥʫʶʪʴ 

ʝʣʝʤʝʥʪʠ x , z, y, ʪʘʢʽ, ʱʦ zx¸  ʽ Uyzyx >Í<>< ,,, . ʊʦʜʽ ʦʯʝʚʠʜʥʦ, ʱʦ 

Ux 2
1pÍ , }{ zxÎ  ʪʘ Å̧}][{][ zUxU 1 ; ʘ ʮʝ ʩʫʧʝʨʝʯʠʪʴ ʬʦʨʤʫʣʽ (12). Ǒ 
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ɿʘʩʪʦʩʫʻʤʦ ʜʦʚʝʜʝʥʠʡ ʢʨʠʪʝʨʽʡ ʜʦ ʬʫʥʢʮʽʡ ʪʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʦʪʨʠʤʫʻʤʦ 

ʥʘʩʪʫʧʥʠʡ ʥʘʩʣʽʜʦʢ (ʚ ʦʙʦʭ ʯʘʩʪʠʥʘʭ ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ ʟ ʬʦʨʤʫʣʠ (12) ʪʨʝʙʘ 

ʧʝʨʝʡʪʠ ʜʦ ʟʘʧʝʨʝʯʝʥʴ). 

ʅʘʩʣʽʜʦʢ 3.2 (ʢʨʠʪʝʨʽʡ ʽʥôʻʢʪʠʚʥʦʩʪʽ ʬʫʥʢʮʽʡ). ʅʘʩʪʫʧʥʽ ʪʚʝʨʜʞʝʥʥʷ 

ʝʢʚʽʚʘʣʝʥʪʥʽ: 

1) f  ï ʽʥôʻʢʪʠʚʥʘ ʬʫʥʢʮʽʷ, 

2) ]))[)((( XfxfXxdomfxXx ÍÚÍÝÍ"" .  (3.13) 

ɿʘʫʚʘʞʠʤʦ, ʱʦ ʥʘʚʝʜʝʥʽ ʢʨʠʪʝʨʽʾ ʽʥôʻʢʪʠʚʥʦʩʪʽ ʚʽʜʥʦʰʝʥʴ ʪʘ ʬʫʥʢʮʽʡ 

ʤʦʞʥʘ ʜʝʱʦ ʩʧʨʦʩʪʠʪʠ, ʚʠʣʫʯʘʶʯʠ ʚ ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʷʭ ʟʘʛʘʣʴʥʦʟʥʘʯʥʽ 

ʽʤʧʣʽʢʘʮʽʾ; ʥʘ ʮʴʦʤʫ ʰʣʷʭʫ ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ ʬʦʨʤʫʣ (12), (13) ʧʝʨʝʭʦʜʷʪʴ, 

ʚʽʜʧʦʚʽʜʥʦ, ʚ ʽʤʧʣʽʢʘʮʽʾ ʥʘʚʝʜʝʥʠʭ ʥʠʞʯʝ ʬʦʨʤʫʣ (12ǋ), (13ǋ). 

))][][(( 2
1 XxXUxUUxXx ÍÝÅ̧ÝÍ"" 1p  (3.12ǋ) 

))][)((( XxXfxfdomfxXx ÍÝÍÝÍ""  (3.13ǋ) 

ʅʘʚʝʜʝʤʦ ʱʝ ʦʜʠʥ ʢʨʠʪʝʨʽʡ ʽʥôʻʢʪʠʚʥʦʩʪʽ ʚʽʜʥʦʰʝʥʴ. 

ʊʚʝʨʜʞʝʥʥʷ 3.5 (ʢʨʠʪʝʨʽʾ ʽʥôʻʢʪʠʚʥʦʩʪʽ ʚʽʜʥʦʰʝʥʴ ʚ ʪʝʨʤʽʥʘʭ ʦʙʤʝʞʝʥʴ). 

ʅʘʩʪʫʧʥʽ ʪʚʝʨʜʞʝʥʥʷ  ̒ʝʢʚʽʚʘʣʝʥʪʥʠʤʠ: 

1) U  ï ʽʥôʻʢʪʠʚʥʝ ʚʽʜʥʦʰʝʥʥʷ, (3.14) 

2) )ʚʽʜʥʦʰʝʥʥʷ ʻʢʪʠʚʥʝʽʥ'|( -" ZUZ , (3.15) 

3) )ʚʽʜʥʦʰʝʥʥʷ ʻʢʪʠʚʥʝʽʥ' |ʤʥʦʞʠʥʘ ʩʢʽʥʯʝʥʥʘ ( -Ý-" ZUZZ .  (3.16) 

ɼʦʚʝʜʝʥʥʷ. ɺʩʪʘʥʦʚʠʤʦ ʣʘʥʮʶʞʦʢ ʽʤʧʣʽʢʘʮʽʡ )14()16()15()14( ÝÝÝ  ʪʘ 

ʧʦʯʥʝʤʦ ʟ ʧʝʨʰʦʾ. ʅʝʭʘʡ ʚʽʜʥʦʰʝʥʥʷ U  ʽʥôʻʢʪʠʚʥʦ, Z  ï ʜʦʚʽʣʴʥʘ ʤʥʦʞʠʥʘ; 

ʧʦʢʘʞʝʤʦ, ʱʦ ʦʙʤʝʞʝʥʥʷ ZU |  ʪʘʢʦʞ ʽʥôʻʢʪʠʚʥʦ. ɼʣʷ ʮʴʦʛʦ ʩʢʦʨʠʩʪʘʻʤʦʩʴ 

ʬʦʨʤʫʣʦʶ (2) ʟ ʪʚʝʨʜʞʝʥʥʷ 1 (ʢʨʠʪʝʨʽʡ ʽʥôʻʢʪʠʚʥʦʩʪʽ ʚʽʜʥʦʰʝʥʴ). ʆʪʞʝ ʥʝʭʘʡ 

X , Y  ʜʦʚʽʣʴʥʽ ʤʥʦʞʠʥʠ, ʱʦ ʥʝ ʧʝʨʝʪʠʥʘʶʪʴʩʷ; ʪʨʝʙʘ ʧʦʢʘʟʘʪʠ, ʱʦ ʧʦʚʥʽ 

ʦʙʨʘʟʠ ])[|( XZU  ʪʘ ])[|( YZU  ʪʘʢʦʞ ʥʝ ʧʝʨʝʪʠʥʘʶʪʴʩʷ. 

ɿʘʩʪʦʩʦʚʫʶʯʠ ʨʽʚʥʽʩʪʴ ][])[|( 2121 ZZUZZU 1=  (ʪʚʝʨʜʞʝʥʥʷ 1.11 ʧʨʦ 

ʚʣʘʩʪʠʚʦʩʪʽ ʦʙʤʝʞʝʥʥʷ, ʧ. 10) ʤʘʻʤʦ ʨʽʚʥʦʩʪʽ ][])[|( XZUXZU 1=  ʪʘ 

][])[|( YZUYZU 1= ; ʟʘʣʠʰʘʻʪʴʩʷ ʚʨʘʭʫʚʘʪʠ, ʧʦ-ʧʝʨʰʝ, ʽʥôʻʢʪʠʚʥʽʩʪʴ 
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ʚʽʜʥʦʰʝʥʥʷ U, ʧʦ-ʜʨʫʛʝ, ʪʦʡ ʬʘʢʪ, ʱʦ ʤʥʦʞʠʥʠ XZ1  ʽ YZ1  ʥʝ 

ʧʝʨʝʪʠʥʘʶʪʴʩʷ, ʪʘ, ʧʦ-ʪʨʝʪʻ, ʟʥʦʚʫ ʟʘʩʪʦʩʫʚʘʪʠ ʬʦʨʤʫʣʫ (2). Ǒ 

ɯʤʧʣʽʢʘʮʽʷ )16()15( Ý  ʻ ʪʨʠʚʽʘʣʴʥʦ ,ʁ ʪʦʤʫ ʟʘʣʠʰʘʻʪʴʩʷ ʧʝʨʝʚʽʨʠʪʠ 

ʽʤʧʣʽʢʘʮʽʶ )14()16( Ý ; ʟʨʦʙʠʤʦ ʮʝ ʚʽʜ ʩʫʧʨʦʪʠʚʥʦʛʦ: ʥʝʭʘʡ ʚʠʢʦʥʫʻʪʴʩʷ 

ʬʦʨʤʫʣʘ (16), ʘʣʝ ʚʽʜʥʦʰʝʥʥʷ U  ʥʝ ʻ ʽʥôʻʢʪʠʚʥʠʤ, ʪʦʙʪʦ ʽʩʥʫʶʪʴ ʝʣʝʤʝʥʪʠ x , 

z, y, ʪʘʢʽ, ʱʦ zx¸  ʪʘ Uyzyx >Í<>< ,,, . ɿʚʽʜʩʠ ʚʠʧʣʠʚʘʻ, ʱʦ ʦʙʤʝʞʝʥʥʷ 

},{| zxU  ʥʝ ʻ ʽʥôʻʢʪʠʚʥʠʤ ʚʩʫʧʝʨʝʯ ʧʨʠʧʫʱʝʥʥʶ (16). Ǒ 

3.2. ʋʟʘʛʘʣʴʥʝʥʠʡ ʧʨʷʤʠʡ ʜʦʙʫʪʦʢ 

3.2.1. ɺʣʘʩʪʠʚʦʩʪʽ ʚʽʜʥʦʰʝʥʥʷ ʩʫʤʽʩʥʦʩʪʽ 

ɹʫʜʝʤʦ ʨʦʟʛʣʷʜʘʪʠ ʩʽʤôʶ ʚʽʜʥʦʰʝʥʴ (ʟʦʢʨʝʤʘ ʬʫʥʢʮʽʡ), ʯʘʩʪʢʦʚʦ 

ʚʧʦʨʷʜʢʦʚʘʥʫ ʟʘ ʚʢʣʶʯʝʥʥʷʤ; ʚʝʨʭʥʽʡ (ʥʽʞʥʠʡ) ʢʦʥʫʩ ʤʥʦʞʠʥʠ ʚʽʜʥʦʰʝʥʴ G 

ʧʦʟʥʘʯʠʤʦ ʯʝʨʝʟ DG  (ʚʽʜʧʦʚʽʜʥʦ ÐG); ʜʣʷ ʩʢʦʨʦʯʝʥʥʷ ʟʘʧʠʩʫ ʢʦʥʫʩʠ 

ʦʜʥʦʝʣʝʤʝʥʪʥʠʭ ʤʥʦʞʠʥ (ʩʠʥʛʣʽʪʦʥʽʚ) D}{ f  ʪʘ Ð}{ f  ʧʦʟʥʘʯʠʤʦ ʚʽʜʧʦʚʽʜʥʦ ʷʢ 

Df  ʪʘ Ðf . 

ʃʝʤʘ 3.3 (ʚʣʘʩʪʠʚʦʩʪʽ ʚʽʜʥʦʰʝʥʥʷ ʩʫʤʽʩʥʦʩʪʽ). ɺʠʢʦʥʫʶʪʴʩʷ ʽʤʧʣʽʢʘʮʽʾ 

1) )&( gfggffgfgf ¡º¡ÝÍ¡Í¡¡"¡"Ýº ÐÐ ; ʟʦʢʨʝʤʘ, 

)  ,( fffffff ¡¡º¡ÝÍ¡¡¡¡¡"¡" Ð ; 

2) ))(&( )( gfggffgfgf ¡º¡×ÝÍ¡Í¡¡"¡"Ýº× DD ; 

3) VUUVUVU ºÇÝºº 2121 & ; 

4) )()()( 2121 VUVUVUU º×Ùº×ÝºÇ× .  

ɼʦʚʝʜʝʥʥʷ. ʇʦʯʥʝʤʦ ʟ ʧʝʨʰʦʛʦ ʧʫʥʢʪʫ ʪʘ ʜʦʚʝʜʝʤʦ ʧʝʨʰʫ ʽʤʧʣʽʢʘʮʽʶ. 

ʅʝʭʘʡ ʬʫʥʢʮʽʾ f , g  ʩʫʤʽʩʥʽ, ʪʦʙʪʦ XgXf || = , ʜʝ domgdomfX
def

1= , ʘ f¡, g¡ 

ʪʘʢʽ ʜʦʚʽʣʴʥʽ ʬʫʥʢʮʽʾ, ʱʦ ff Ì¡  ʪʘ gg Ì¡ ; ʪʨʝʙʘ ʜʦʚʝʩʪʠ, ʱʦ gf ¡º¡ , ʪʦʙʪʦ 

XgXf ¡¡=¡¡ || , ʜʝ gdomfdomX
def

¡¡=¡ 1 . 

ʆʩʢʽʣʴʢʠ ʧʨʦʝʢʮʽʷ  ̒ ʤʦʥʦʪʦʥʥʦ ,ʁ ʪʦ domffdom Ì¡  ʪʘ domggdom Ì¡ ; 

ʟʚʽʜʩʠ (ʪʘ ʤʦʥʦʪʦʥʥʦʩʪʽ ʧʝʨʝʪʠʥʫ) ʚʠʧʣʠʚʘʻ ʚʢʣʶʯʝʥʥʷ XX Ì¡ . ɿʘʩʪʦʩʫʻʤʦ ʜʦ 



 81 

ʦʙʦʭ ʯʘʩʪʠʥ ʨʽʚʥʦʩʪʽ XgXf || = , ʷʢʘ ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ ʧʨʠʧʫʱʝʥʥʷʤ, ʦʙʤʝʞʝʥʥʷ 

ʟʘ ʤʥʦʞʠʥʦʶ X¡; ʚʨʘʭʦʚʫʶʯʠ ʨʽʚʥʽʩʪʴ ʱʦʜʦ ʢʦʤʧʦʟʠʮʽʾ ʦʙʤʝʞʝʥʴ (ʪʚʝʨʜʞʝʥʥʷ 

1.11, ʧ. 5), ʧʨʠʭʦʜʠʤʦ ʜʦ ʨʽʚʥʦʩʪʽ )(|)(| XXgXXf ¡=¡ 11 , ʪʦʙʪʦ XgXf ¡=¡ ||  

(ʚʠʢʦʨʠʩʪʘʣʠ ʚʢʣʶʯʝʥʥʷ XX Ì¡ ). 

ʆʩʢʽʣʴʢʠ ʟʛʽʜʥʦ ʟ ʧ. 9 ʪʚʝʨʜʞʝʥʥʷ 1.11 XfXf ¡=¡¡ ||  ʪʘ XgXg ¡=¡¡ || , 

ʪʦ ʟ ʚʩʪʘʥʦʚʣʝʥʦʾ ʨʽʚʥʦʩʪʽ XgXf ¡=¡ ||  ʚʠʧʣʠʚʘʻ ʰʫʢʘʥʘ ʨʽʚʥʽʩʪʴ 

XgXf ¡¡=¡¡ || . 

ɼʨʫʛʝ ʪʚʝʨʜʞʝʥʥʷ ʧʝʨʰʦʛʦ ʧʫʥʢʪʫ ʚʠʧʣʠʚʘʻ ʟ ʜʦʚʝʜʝʥʦʛʦ ʧʝʨʰʦʛʦ 

ʪʚʝʨʜʞʝʥʥʷ: ʜʽʡʩʥʦ, ʪʨʝʙʘ ʧʝʨʰʫ ʽʤʧʣʽʢʘʮʽʶ ʟʘʩʪʦʩʫʚʘʪʠ ʜʦ ʩʫʤʽʩʥʦʩʪʽ ff º , 

ʷʢʘ ʟʘʚʞʜʠ ʚʠʢʦʥʫʻʪʴʩʷ ʟ ʦʛʣʷʜʫ ʥʘ ʨʝʬʣʝʢʩʠʚʥʽʩʪʴ ʚʽʜʥʦʰʝʥʥʷ ʩʫʤʽʩʥʦʩʪʽ. Ǒ 

ɼʨʫʛʠʡ ʧʫʥʢʪ ʚʠʧʣʠʚʘʻ ʟ ʧʝʨʰʦʛʦ ʪʘ ʟʘʛʘʣʴʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʦʥʫʩʽʚ. 

ɺʩʪʘʥʦʚʠʤʦ ʮʝʡ ʧʫʥʢʪ ʚʽʜ ʩʫʧʨʦʪʠʚʥʦʛʦ: ʥʝʭʘʡ ʬʫʥʢʮʽʾ f , g  ʻ ʥʝʩʫʤʽʩʥʠʤʠ 

(ʪʦʙʪʦ )( gf º× ), ʘʣʝ ʟʥʘʡʰʣʠʩʷ ʬʫʥʢʮʽʾ f¡, g¡, ʪʘʢʽ, ʱʦ ff ¡Ì , gg ¡Ì ʪʘ 

gf ¡º¡ . ɸʣʝ ʪʦʜʽ ʟ ʧʝʨʰʦʛʦ ʧʫʥʢʪʫ ʚʠʧʣʠʚʘʻ, ʱʦ gf º ; ʧʨʠʡʰʣʠ ʜʦ ʧʨʦʪʠʨʽʯʯʷ 

(ʟʘʫʚʘʞʠʤʦ, ʱʦ ʥʘʩʧʨʘʚʜʽ ʪʫʪ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʟʘʛʘʣʴʥʘ ʚʣʘʩʪʠʚʽʩʪʴ ʢʦʥʫʩʽʚ ï 

ÐDÍff , ʷʢʘ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʻ ʯʘʩʪʢʦʚʠʤ ʚʠʧʘʜʢʦʤ ʟʘʛʘʣʴʥʦʟʥʘʯʥʦʛʦ ʚʢʣʶʯʝʥʥʷ 

DÐÐDÌ AAA 1 ; ʜʠʚ., ʥʘʧʨʠʢʣʘʜ, [55, Ä 1, ʪʝʦʨʝʤʘ 2, ʧ. (ii), ʩ. 11]). Ǒ 

ɺʩʪʘʥʦʚʠʤʦ ʪʨʝʪʽʡ ʧʫʥʢʪ. ʇʦʢʣʘʜʝʤʦ 1
2
11 UX

def

p= , 2
2
12 UX

def

p=  ʪʘ VY
def

2
1p= . 

ɿ ʧʨʠʧʫʱʝʥʴ ʚʠʧʣʠʚʘʻ, ʱʦ )(|)(| 111 YXVYXU 11 =  ʪʘ 

)(|)(| 222 YXVYXU 11 = . 

ʆʩʢʽʣʴʢʠ YXXVUUVUU 181818 )()()( 21
2
12

2
11

2
1

2
121

2
1 == ppppp , ʪʦ 

ʪʨʝʙʘ ʜʦʚʝʩʪʠ ʨʽʚʥʽʩʪʴ ))((|))((|)( 212121 YXXVYXXUU 18188 = . ɿʛʽʜʥʦ ʟ 

ʩʪʘʥʜʘʨʪʥʠʤʠ ʪʝʦʨʝʪʠʢʦ-ʤʥʦʞʠʥʥʠʤʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤʠ (ʪʘ ʩʪʘʥʜʘʨʪʥʠʤ 

ʧʨʽʦʨʠʪʝʪʦʤ ʦʧʝʨʘʮʽʡ), ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʜʠʩʪʨʠʙʫʪʠʚʥʽʩʪʴ ʦʙʤʝʞʝʥʥʷ 

(ʪʚʝʨʜʞʝʥʥʷ 1.11, ʧ. 8), ʤʘʻʤʦ ʣʘʥʮʶʞʦʢ ʨʽʚʥʦʩʪʝʡ 

== )(|)()(|)( 21212121 YXYXUUYXXUU 1818188  

== )|()|()|()|( 22122111 YXUYXUYXUYXU 1818181  
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== )|()|( 2211 YXUYXU 181  

))((|)(|)|()|( 212121 YXXVYXYXVYXVYXV 18181181 === . 

ʋ ʚʠʱʝʥʘʚʝʜʝʥʠʭ ʨʽʚʥʦʩʪʷʭ ʩʢʦʨʠʩʪʘʣʠʩʷ ʪʘʢʠʤʠ ʚʢʣʶʯʝʥʥʷʤʠ, ʷʢʽ 

ʚʠʧʣʠʚʘʶʪʴ ʟ ʧʧ. 4, 1 ʪʚʝʨʜʞʝʥʥʷ 1.11 (ʧʨʦ ʚʣʘʩʪʠʚʦʩʪʽ ʦʙʤʝʞʝʥʥʷ): 

)(|)(|)(|)(| 1121121
2
1121 YXUYXXUYXUUYXU 111111 Ì== p , 

)(|)(|)(|)(| 2212212
2
1212 YXUYXXUYXUUYXU 111111 Ì== p . Ǒ 

ʆʩʪʘʥʥʽʡ ʧʫʥʢʪ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʠʧʣʠʚʘʻ ʟ ʧʦʧʝʨʝʜʥʴʦʛʦ (ʙʽʣʴʰ ʪʦʛʦ, 

ʦʩʪʘʥʥʽ ʧʫʥʢʪʠ ʝʢʚʽʚʘʣʝʥʪʥʽ). Ǒ 

ʇʨʦʩʪʽ ʧʨʠʢʣʘʜʠ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʧʧ. 1, 2 ʜʦʚʝʜʝʥʦʾ ʣʝʤʠ ʥʝ ʚʠʢʦʥʫʶʪʴʩʷ, 

ʚʟʘʛʘʣʽ ʢʘʞʫʯʠ, ʜʣʷ ʚʽʜʥʦʰʝʥʴ, ʪʦʙʪʦ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʪʫʪ ʩʫʪʪʻʚʘ (ʪʘʢ ʩʘʤʦ ʷʢ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʚʽʜʥʦʰʝʥʴ ʙʫʣʘ ʩʫʪʪʻʚʘ ʜʣʷ ʧ. 9 ʪʚʝʨʜʞʝʥʥʷ 1.11, ʷʢʠʡ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʧʨʠ ʜʦʚʝʜʝʥʥʽ ʧ. 1 ʣʝʤʠ 3). 

ʇ. 3 ʜʦʚʝʜʝʥʦʾ ʣʝʤʠ ʤʦʞʥʘ ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ ʷʢ Ăʦʙʤʝʞʝʥʫò ʩʪʘʙʽʣʴʥʽʩʪʴ 

ʚʽʜʥʦʰʝʥʥʷ ʩʫʤʽʩʥʦʩʪʽ ʚʽʜʥʦʩʥʦ ʦʧʝʨʘʮʽʾ ʦʙôʻʜʥʘʥʥʷ ʚʽʜʥʦʰʝʥʴ (ʧʦʥʷʪʪʷ 

ʩʪʘʙʽʣʴʥʦʩʪʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʩʪʘʥʜʘʨʪʥʦ, ʜʠʚ., ʥʘʧʨʠʢʣʘʜ, [41, ʛʣ. 1, Ä 2, ʧ. 

2.4, ʩ. 61]). ʑʦ ʞ ʜʦ ʧʠʪʘʥʥʷ ʧʨʦ ʩʪʘʙʽʣʴʥʽʩʪʴ ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ, ʪʦ ʧʨʦʩʪʽ 

ʧʨʠʢʣʘʜʠ ʜʘʶʪʴ ʥʝʛʘʪʠʚʥʫ ʚʽʜʧʦʚʽʜʴ. ʅʘʚʝʜʝʤʦ ʚʽʜʧʦʚʽʜʥʠʡ ʧʨʠʢʣʘʜ (ʷʢʠʡ 

ʜʫʞʝ ʙʣʠʟʴʢʠʡ ʜʦ ʧʨʠʢʣʘʜʫ, ʥʘʚʝʜʝʥʦʛʦ ʧʽʩʣʷ ʜʦʚʝʜʝʥʥʷ ʪʚʝʨʜʞʝʥʥʷ 3 ï ʦʜʥʦʛʦ 

ʟ ʢʨʠʪʝʨʽʾʚ ʽʥôʻʢʪʠʚʥʦʩʪʽ ʚʽʜʥʦʰʝʥʴ). 

ʈʦʟʛʣʷʥʝʤʦ ʯʦʪʠʨʠ ʚʽʜʥʦʰʝʥʥʷ (ʥʘʚʽʪʴ ʬʫʥʢʮʽʾ) },{ 111 ><= yxU
def

, 

},{ 222 ><= yxU
def

 ʪʘ },{ 121 ><= yxV
def

, },{ 212 ><= yxV
def

, ʜʝ ʝʣʝʤʝʥʪʠ 2211 ,,, yxyx  

ʧʦʧʘʨʥʦ ʨʽʟʥʽ (ʜʠʚ. ʨʠʩ. 3, ʥʘ ʷʢʦʤʫ ʞʠʨʥʽ ʩʪʨʽʣʢʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʽʜʥʦʰʝʥʥʷʤ 

1V , 2V ). 

ʆʯʝʚʠʜʥʦ, ʱʦ 11 VU º  ʪʘ 22 VU º  (ʾʭ ʧʨʦʝʢʮʽʾ ʟʘ ʧʝʨʰʦʶ ʢʦʤʧʦʥʝʥʪʦʶ 

ʧʨʦʩʪʦ ʥʝ ʧʝʨʝʪʠʥʘʶʪʴʩʷ), ʘʣʝ )( 2121 VVUU 88 º× . ʇʨʠʯʠʥʘ ʟʛʽʜʥʦ ʟ ʧ. 3 

ʧʦʧʝʨʝʜʥʴʦʾ ʣʝʤʠ 3 ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʚʽʜʥʦʰʝʥʥʷ 1V , 2V  ʨʽʟʥʽ. 
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1x  

2x  

1y  

2y  

1U  

2U  

1V  

2V  

 

ʈʠʩ. 3.3. ʇʨʠʢʣʘʜ, ʱʦ ʽʣʶʩʪʨʫʻ ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ ʚʽʜʥʦʰʝʥʥʷ ʩʫʤʽʩʥʦʩʪʽ ʚʽʜʥʦʩʥʦ 

ʦʧʝʨʘʮʽʾ ʦʙôʻʜʥʘʥʥʷ ʚʽʜʥʦʰʝʥʴ 

ʆʩʢʽʣʴʢʠ ʚ ʮʴʦʤʫ ʧʨʠʢʣʘʜʽ ʚʩʽ ʚʽʜʥʦʰʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ( 1U , 2U , 1V , 2V , 

21 UU 8 , 21 VV 8 ), ʪʦ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʚʽʜʥʦʰʝʥʥʷ ʩʫʤʽʩʥʦʩʪʽ 

ʬʫʥʢʮʽʡ ʥʝ ʻ, ʚʟʘʛʘʣʽ ʢʘʞʫʯʠ, ʩʪʘʙʽʣʴʥʠʤ ʚʽʜʥʦʩʥʦ ʯʘʩʪʢʦʚʦʾ ʦʧʝʨʘʮʽʾ 

ʦʙôʻʜʥʘʥʥʷ ʩʫʤʽʩʥʠʭ ʬʫʥʢʮʽʡ. 

ʆʩʢʽʣʴʢʠ ʧ. 1 ʣʝʤʠ 3 ʜʣʷ ʚʽʜʥʦʰʝʥʴ ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʥʝ ʚʠʢʦʥʫʻʪʴʩʷ, 

ʪʦ ʡ ʽʤʧʣʽʢʘʮʽʷ ʧ. 3 ʜʣʷ ʚʽʜʥʦʰʝʥʴ ʥʝ ʦʙʝʨʪʘʻʪʴʩʷ; ʘʣʝ, ʷʢ ʚʠʧʣʠʚʘʻ ʟ ʪʦʛʦ 

ʩʘʤʦʛʦ ʧ. 1 ʣʝʤʠ 3, ʽʤʧʣʽʢʘʮʽʷ ʦʙʝʨʪʘʻʪʴʩʷ ʜʣʷ ʬʫʥʢʮʽʡ (ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʜʣʷ 

ʪʦʛʦ, ʱʦʙ ʟʘʣʠʰʠʪʠʩʷ ʚ ʢʣʘʩʽ ʬʫʥʢʮʽʡ, ʪʨʝʙʘ ʜʦʜʘʪʢʦʚʦ ʚʠʤʘʛʘʪʠ ʩʫʤʽʩʥʦʩʪʽ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʚʽʜʥʦʰʝʥʴ 1U , 2U ). 

3.2.2. ʆʧʝʨʘʮʽʷ ʫʟʘʛʘʣʴʥʝʥʦʛʦ ʟôʻʜʥʘʥʥʷ ʤʥʦʞʠʥ ʬʫʥʢʮʽʡ 

ʄʥʦʞʠʥʫ ʚʩʽʭ ʯʘʩʪʢʦʚʠʭ ʬʫʥʢʮʽʡ ʥʘ ʫʥʽʚʝʨʩʫʤʽ ʧʦʟʥʘʯʠʤʦ F, ʷʢ ʽ ʚ 

ʧʽʜʨʦʟʜʽʣʽ 2.2; ʥʘ ʥʽʡ ʨʦʟʛʣʷʥʝʤʦ ʪʘʢʫ ʙʽʥʘʨʥʫ ʯʘʩʪʢʦʚʫ ʦʧʝʨʘʮʽʶ 

F~FF: ­³
-

8 , }|,{ gfgfdom º><=
-

8 , gfgf 88 =
-

 ʜʣʷ ʚʩʽʭ 
-

Í 8domgf , . 

ɿ ʦʛʣʷʜʫ ʥʘ ʢʨʠʪʝʨʽʡ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʦʙôʻʜʥʘʥʥʷ ʬʫʥʢʮʽʡ (ʣʝʤʘ 2.1) 

ʬʫʥʢʮʽʷ 
-

8 ʚʚʝʜʝʥʘ ʢʦʨʝʢʪʥʦ (ʟʘʫʚʘʞʠʤʦ, ʱʦ ʩʘʤʝ ʧʨʦ ʮʶ ʬʫʥʢʮʽʶ ʡʜʝʪʴʩʷ ʧʨʠ 

ʘʥʘʣʽʟʽ ʚʠʱʝʥʘʚʝʜʝʥʦʛʦ ʧʨʠʢʣʘʜʫ, ʱʦ ʜʝʤʦʥʩʪʨʫʻ ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ ʚʽʜʥʦʰʝʥʥʷ 

ʩʫʤʽʩʥʦʩʪʽ ʬʫʥʢʮʽʡ ʚʽʜʥʦʩʥʦ ʦʙôʻʜʥʘʥʥʷ). ʆʩʥʦʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʚʚʝʜʝʥʦʾ ʬʫʥʢʮʽʾ 

ʥʘʚʝʜʝʥʽ ʚ ʥʘʩʪʫʧʥʽʡ ʣʝʤʽ. ʇʦʥʷʪʪʷ ʢʦʤʫʪʘʪʠʚʥʦʩʪʽ ʪʘ ʘʩʦʮʽʘʪʠʚʥʦʩʪʽ ʜʣʷ 
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ʯʘʩʪʢʦʚʠʭ ʬʫʥʢʮʽʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʷʢ ʽ ʨʘʥʽʰʝ ʚ ʧʽʜʨʦʟʜʽʣʽ 1.3, ʪʦʙʪʦ 

ʚʠʤʘʛʘʻʪʴʩʷ ʚʠʢʦʥʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʫʟʘʛʘʣʴʥʝʥʠʭ ʨʽʚʥʦʩʪʝʡ. 

ʃʝʤʘ 3.4 (ʚʣʘʩʪʠʚʦʩʪʽ ʯʘʩʪʢʦʚʦʾ ʬʫʥʢʮʽʾ ʦʙôʻʜʥʘʥʥʷ ʩʫʤʽʩʥʠʭ ʬʫʥʢʮʽʡ 

-

8). ʏʘʩʪʢʦʚʘ ʬʫʥʢʮʽʷ 
-

8 ʢʦʤʫʪʘʪʠʚʥʘ ʪʘ ʘʩʦʮʽʘʪʠʚʥʘ.  

ɼʦʚʝʜʝʥʥʷ. ʂʦʤʫʪʘʪʠʚʥʽʩʪʴ ʦʧʝʨʘʮʽʾ ʚʠʧʣʠʚʘʻ ʟ ʩʠʤʝʪʨʠʯʥʦʩʪʽ 

ʚʽʜʥʦʰʝʥʥʷ ʩʫʤʽʩʥʦʩʪʽ ʪʘ ʢʦʤʫʪʘʪʠʚʥʦʩʪʽ ʪʝʦʨʝʪʠʢʦ-ʤʥʦʞʠʥʥʦʛʦ ʦʙôʻʜʥʘʥʥʷ; 

ʩʧʠʨʘʶʯʠʩʴ ʥʘ ʧʦʧʝʨʝʜʥʶ ʣʝʤʫ 3 ʧʨʦ ʚʣʘʩʪʠʚʦʩʪʽ ʚʽʜʥʦʰʝʥʥʷ ʩʫʤʽʩʥʦʩʪʽ, 

ʚʩʪʘʥʦʚʠʤʦ ʘʩʦʮʽʘʪʠʚʥʽʩʪʴ. 

ʆʪʞʝ, ʪʨʝʙʘ ʜʦʚʝʩʪʠ ʫʟʘʛʘʣʴʥʝʥʫ ʨʽʚʥʽʩʪʴ )(~)( 321321 ffffff
----

- 8888 ; 

ʪʦʙʪʦ ʧʦʢʘʟʘʪʠ, ʱʦ ʦʙʠʜʚʽ ʯʘʩʪʠʥʠ ʦʜʥʦʯʘʩʥʦ ʘʙʦ ʥʝʚʠʟʥʘʯʝʥʽ, ʘʙʦ ʚʠʟʥʘʯʝʥʽ ʽ 

ʤʘʶʪʴ ʨʽʚʥʽ ʟʥʘʯʝʥʥʷ. ʈʦʟʛʣʷʥʝʤʦ ʜʚʘ ʤʦʞʣʠʚʠʭ ʚʠʧʘʜʢʠ. 

ʅʝʭʘʡ ʟʥʘʯʝʥʥʷ ʣʽʚʦʾ ʯʘʩʪʠʥʠ 321 )( fff
--

88  ʚʠʟʥʘʯʝʥʝ; ʪʦʜʽ ʚʠʟʥʘʯʝʥʝ ʽ 

ʟʥʘʯʝʥʥʷ 21 ff
-

8 , ʟʚʽʜʩʠ ʚʠʧʣʠʚʘʻ, ʱʦ 21 ff º  ʪʘ 2121 ffff 88 =
-

. ɯʟ ʚʠʟʥʘʯʝʥʥʷ 

ʣʽʚʦʾ ʯʘʩʪʠʥʠ ʪʘʢʦʞ ʚʠʧʣʠʚʘʻ, ʱʦ 321 fff º8  ʪʘ 

321321321 )()( fffffffff 888888 ==
--

. 

ɯʟ ʩʫʤʽʩʥʦʩʪʽ 321 fff º8  ʪʘ ʧ. 1 ʣʝʤʠ 3 ʚʠʧʣʠʚʘʻ, ʱʦ 32 ff º , ʪʦʙʪʦ 

ʟʥʘʯʝʥʥʷ 32 ff
-

8  ʚʠʟʥʘʯʝʥʦ, ʙʽʣʴʰ ʪʦʯʥʦ 3232 ffff 88 =
-

. ɸʥʘʣʦʛʽʯʥʦ ʤʘʻʤʦ 

ʩʫʤʽʩʥʽʩʪʴ 31 ff º ; ʟʚʽʜʩʠ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʩʫʤʽʩʥʦʩʪʽ 21 ff º  ʪʘ ʧ. 3 ʣʝʤʠ 3 

ʚʠʧʣʠʚʘʻ, ʱʦ 321 fff 8º , ʪʦʙʪʦ ʟʥʘʯʝʥʥʷ )( 321 fff 88
-

 ʚʠʟʥʘʯʝʥʦ ʽ ʜʦʨʽʚʥʶʻ 

ʦʙôʻʜʥʘʥʥʶ ʚʩʽʭ ʪʨʴʦʭ ʬʫʥʢʮʽʡ )( 321 fff 88 . 

ʗʢ ʙʘʯʠʤʦ, ʟ ʚʠʟʥʘʯʝʥʥʷ ʣʽʚʦʾ ʯʘʩʪʠʥʠ ʚʠʧʣʠʚʘʻ ʚʠʟʥʘʯʝʥʥʷ ʧʨʘʚʦʾ 

ʯʘʩʪʠʥʠ ʪʘ ʟʙʽʞʥʽʩʪʴ ʟʥʘʯʝʥʴ ʯʘʩʪʠʥ (ʫʟʘʛʘʣʴʥʝʥʦʾ ʨʽʚʥʦʩʪʽ, ʱʦ ʜʦʚʦʜʠʪʴʩʷ). Ǒ 

ʅʝʭʘʡ ʪʝʧʝʨ ʟʥʘʯʝʥʥʷ ʣʽʚʦʾ ʯʘʩʪʠʥʠ 321 )( fff
--

88  ʥʝʚʠʟʥʘʯʝʥʝ; ʪʫʪ ʜʚʘ 

ʩʚʦʾʭ ʚʠʧʘʜʢʠ. ʅʝʭʘʡ ʩʧʦʯʘʪʢʫ ʟʥʘʯʝʥʥʷ 21 ff
-

8  ʥʝʚʠʟʥʘʯʝʥʝ, ʪʦʙʪʦ )( 21 ff º× . 
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ʗʢʱʦ ʟʥʘʯʝʥʥʷ 32 ff
-

8  ʥʝʚʠʟʥʘʯʝʥʦ, ʪʦ ʪʠʤ ʙʽʣʴʰʝ ʥʝʚʠʟʥʘʯʝʥʦ ʽ ʟʥʘʯʝʥʥʷ 

ʧʨʘʚʦʾ ʯʘʩʪʠʥʠ )( 321 fff
--

88 ; ʷʢʱʦ ʞ ʥʘʚʧʘʢʠ ʟʥʘʯʝʥʥʷ 32 ff
-

8  ʚʠʟʥʘʯʝʥʦ, ʪʦʙʪʦ 

32 ff º , ʪʦ ʟʥʘʯʝʥʥʷ ʧʨʘʚʦʾ ʯʘʩʪʠʥʠ )( 321 fff 88
-

 ʟʥʦʚʫ ʞ ʥʝʚʠʟʥʘʯʝʥʦ ʦʩʢʽʣʴʢʠ 

)( 321 fff 8º×  (ʱʦ ʚʠʧʣʠʚʘʻ ʟ ʥʝʩʫʤʽʩʥʦʩʪʽ )( 21 ff º×  ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧ. 2 

ʣʝʤʠ 3). 

ʅʘʨʝʰʪʽ, ʥʝʭʘʡ ʟʥʘʯʝʥʥʷ ʣʽʚʦʾ ʯʘʩʪʠʥʠ 321 )( fff
--

88  ʥʝʚʠʟʥʘʯʝʥʝ, ʘ 

ʟʥʘʯʝʥʥʷ 21 ff
-

8  ʚʠʟʥʘʯʝʥʦ. ʊʦʜʽ ʟʥʘʯʝʥʥʷ 321 )( fff
-

88  ʥʝʚʠʟʥʘʯʝʥʝ, ʪʦʙʪʦ 

ʚʠʢʦʥʫʻʪʴʩʷ ʥʝʩʫʤʽʩʥʽʩʪʴ )( 321 fff º× 8 ; ʟʚʽʜʩʠ, ʟ ʦʛʣʷʜʫ ʥʘ ʧ. 4 ʣʝʤʠ 3, 

ʚʠʧʣʠʚʘʻ, ʱʦ )( 31 ff º×  ʘʙʦ )( 32 ff º× . 

ʗʢʱʦ )( 32 ff º× , ʪʦ ʟʥʘʯʝʥʥʷ 32 ff
-

8  ʥʝʚʠʟʥʘʯʝʥʦ, ʪʦʤʫ ʟʥʘʯʝʥʥʷ ʧʨʘʚʦʾ 

ʯʘʩʪʠʥʠ )( 321 fff
--

88  ʪʠʤ ʙʽʣʴʰʝ ʥʝʚʠʟʥʘʯʝʥʦ. 

ʗʢʱʦ ʞ ʥʘʚʧʘʢʠ 32 ff º , ʪʦ ʪʦʜʽ )( 31 ff º× ; ʟʚʽʜʢʠ ʟʛʽʜʥʦ ʟ ʧ. 2 ʣʝʤʠ 3 

ʚʠʧʣʠʚʘʻ ʥʝʩʫʤʽʩʥʽʩʪʴ )( 321 fff 8º× ; ʦʪʞʝ ʽ ʚ ʮʴʦʤʫ ʦʩʪʘʥʥʴʦʤʫ ʚʠʧʘʜʢʫ 

ʟʥʘʯʝʥʥʷ ʧʨʘʚʦʾ ʯʘʩʪʠʥʠ )( 321 fff 88
-

 ʥʝʚʠʟʥʘʯʝʥʦ. Ǒ 

ɿʘʫʚʘʞʠʤʦ, ʱʦ ʪʚʝʨʜʞʝʥʥʷ ʜʦʚʝʜʝʥʦʾ ʣʝʤʠ 4 ʧʨʦ ʢʦʤʫʪʘʪʠʚʥʽʩʪʴ ʪʘ 

ʘʩʦʮʽʘʪʠʚʥʽʩʪʴ ʯʘʩʪʢʦʚʦʾ ʦʧʝʨʘʮʽʾ ʦʙôʻʜʥʘʥʥʷ ʩʫʤʽʩʥʠʭ ʬʫʥʢʮʽʡ ʥʘʚʝʜʝʥʽ ʫ [53, 

ʨʦʟʜ. 2, ʧʽʜʨʦʟʜ. 2.7, ʣʝʤʘ 2.7.2, ʩ. 51]; ʧʨʠ ʮʴʦʤʫ ʚʽʜʧʦʚʽʜʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʚʽʜʥʦʰʝʥʥʷ ʩʫʤʽʩʥʦʩʪʽ, ʥʘʚʝʜʝʥʽ ʚ ʣʝʤʽ 3, ʧʦ ʩʫʪʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʥʝʷʚʥʦ. 

ʈʦʟʧʦʚʩʶʜʠʤʦ ʙʽʥʘʨʥʫ ʦʧʝʨʘʮʽʶ 8 ʟ ʬʫʥʢʮʽʡ ʥʘ ʤʥʦʞʠʥʠ ʬʫʥʢʮʽʡ ʚ 

ʪʝʨʤʽʥʘʭ ʧʦʚʥʦʛʦ ʦʙʨʘʟʫ ʟʘ ʟʘʛʘʣʴʥʦʶ ʩʭʝʤʦʶ (ʜʠʚ. ʧʽʜʨʦʟʜʽʣ 1.3); ʥʘ ʮʴʦʤʫ 

ʰʣʷʭʫ ʦʪʨʠʤʘʻʤʦ ʪʘʢʫ ʚʩʶʜʠ ʚʠʟʥʘʯʝʥʫ ʙʽʥʘʨʥʫ ʦʧʝʨʘʮʽʶ, ʘʨʛʫʤʝʥʪʘʤʠ ʽ 

ʟʥʘʯʝʥʥʷʤʠ ʷʢʦʾ ʻ ʤʥʦʞʠʥʠ ʬʫʥʢʮʽʡ:  
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)F()F()F(:][ PPP ­³
-

8 , 

}&&|{][),]([ 212211212121 ffFfFfffFFFF ºÍÍÇ=³=
--

88  ʜʣʷ ʚʩʽʭ ʤʥʦʞʠʥ 

ʬʫʥʢʮʽʡ FÌ21,FF . 

ʇʦʟʥʘʯʠʤʦ ][
-

=Ã 8; ʩʘʤʝ ʪʘʢ ʧʦʟʥʘʯʘʣʘʩʷ ʦʧʝʨʘʮʽʷ ʟôʻʜʥʘʥʥʷ ʚ ʪʘʙʣʠʯʥʠʭ 

ʘʣʛʝʙʨʘʭ [50; 52; 53, ʧʽʜʨʦʟʜ. 2.1, ʩ. 32]. ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʩʘʤʝ ʮʝ ʧʦʟʥʘʯʝʥʥʷ 

ʪʦʤʫ, ʱʦ ʥʘ ʩʢʽʥʯʝʥʥʠʭ ʤʥʦʞʠʥʘʭ, ʷʢʽ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʩʢʽʥʯʝʥʥʠʭ ʬʫʥʢʮʽʡ ʟ 

ʦʜʥʘʢʦʚʦʶ ʦʙʣʘʩʪʶ ʦʟʥʘʯʝʥʦʩʪʽ, ʦʧʝʨʘʮʽʷ ][
-

8  ʧʦ ʩʫʪʽ ʩʧʽʚʧʘʜʘʻ ʟ ʦʧʝʨʘʮʽʻʶ 

ʟôʻʜʥʘʥʥʷ ʪʘʙʣʠʮʴ (ʟʘ ʦʟʥʘʯʝʥʥʷʤ ʪʘʙʣʠʮʝʶ ʻ ʩʢʽʥʯʝʥʥʘ ʤʥʦʞʠʥʘ ʬʫʥʢʮʽʡ ʟ 

ʦʜʥʘʢʦʚʦʶ ʦʙʣʘʩʪʶ ʦʟʥʘʯʝʥʦʩʪʽ, ʷʢʘ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʥʘʟʠʚʘʻʪʴʩʷ ʩʭʝʤʦʶ 

ʪʘʙʣʠʮʽ). 

ɼʣʷ ʚʠʧʘʜʢʫ, ʱʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ, ʦʧʝʨʘʮʽʶ Ã ʥʘʟʚʝʤʦ ʫʟʘʛʘʣʴʥʝʥʠʤ 

ʟôʻʜʥʘʥʥʷʤ. 

ʊʚʝʨʜʞʝʥʥʷ 3.6 (ʚʣʘʩʪʠʚʦʩʪʽ ʫʟʘʛʘʣʴʥʝʥʦʛʦ ʟôʻʜʥʘʥʥʷ Ã). ʆʧʝʨʘʮʽʷ 

ʫʟʘʛʘʣʴʥʝʥʦʛʦ ʟôʻʜʥʘʥʥʷ )()()(: FFF PPP ­³Ã  ʻ ʢʦʤʫʪʘʪʠʚʥʦʶ ʪʘ 

ʘʩʦʮʽʘʪʠʚʥʦʶ; ʤʥʦʞʠʥʘ }{ Åf  ʻ ʧʨʘʚʦʶ ʪʘ ʣʽʚʦʶ ʦʜʠʥʠʮʝʶ ʜʣʷ ʦʧʝʨʘʮʽʾ Ã; 

ʦʧʝʨʘʮʽʷ Ã ʟʙʝʨʽʛʘʻ ʧʦʨʦʞʥʶ ʤʥʦʞʠʥʫ1.  

ɼʦʚʝʜʝʥʥʷ. ʂʦʤʫʪʘʪʠʚʥʽʩʪʴ ʪʘ ʘʩʦʮʽʘʪʠʚʥʽʩʪʴ ʚʠʧʣʠʚʘʶʪʴ ʟ ʪʘʢʠʭ ʩʘʤʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʦʧʝʨʘʮʽʾ 
-

8 ʪʘ ʟʘʛʘʣʴʥʦʛʦ ʬʘʢʪʫ ʧʨʦ ʫʩʧʘʜʢʫʚʘʥʥʷ ʚʢʘʟʘʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʨʠ ʨʦʟʧʦʚʩʶʜʞʝʥʥʽ ʦʧʝʨʘʮʽʡ ʟ ʝʣʝʤʝʥʪʽʚ ʥʘ ʤʥʦʞʠʥʠ ʝʣʝʤʝʥʪʽʚ 

(ʪʚʝʨʜʞʝʥʥʷ 1.10). Ǒ 

ʊʚʝʨʜʞʝʥʥʷ ʧʨʦ ʦʜʠʥʠʮʶ ʧʝʨʝʚʽʨʷʻʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ; ʚʦʥʦ ʚʠʧʣʠʚʘʻ ʟ 

ʪʦʛʦ, ʱʦ ʚʩʶʜʠ ʥʝʚʠʟʥʘʯʝʥʘ ʬʫʥʢʮʽʷ Åf  ʻ ʧʨʘʚʦʶ ʪʘ ʣʽʚʦʶ ʦʜʠʥʠʮʝʶ ʦʧʝʨʘʮʽʾ 

-

8 (ʢʨʽʤ ʪʦʛʦ, ʩʫʪʪʻʚʦ, ʱʦ Åf  ʩʫʤʽʩʥʘ ʟ ʜʦʚʽʣʴʥʦʶ ʬʫʥʢʮʽʻʶ). Ǒ 

                                                 
1 ʊʦʙʪʦ, ʷʢʱʦ ʭʦʯʘ ʙ ʦʜʠʥ ʟ ʘʨʛʫʤʝʥʪʽʚ ʜʦʨʽʚʥʶʻ ʧʦʨʦʞʥʽʡ ʤʥʦʞʠʥʽ, ʪʦ ʽ ʫʟʘʛʘʣʴʥʝʥʝ ʟôʻʜʥʘʥʥʷ ʧʦʨʦʞʥʻ. 
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ʅʘʨʝʰʪʽ, ʟʙʝʨʝʞʝʥʥʷ ʧʦʨʦʞʥʴʦʾ ʤʥʦʞʠʥʠ ʫʟʘʛʘʣʴʥʝʥʠʤ ʟôʻʜʥʘʥʥʷʤ 

ʚʠʧʣʠʚʘʻ ʟ ʟʙʝʨʝʞʝʥʥʷ ʧʦʨʦʞʥʴʦʾ ʤʥʦʞʠʥʠ ʜʝʢʘʨʪʦʚʠʤ ʜʦʙʫʪʢʦʤ ʪʘ ʧʦʚʥʠʤ 

ʦʙʨʘʟʦʤ (ʧ. 6 ʪʚʝʨʜʞʝʥʥʷ 1.2 ʧʨʦ ʚʣʘʩʪʠʚʦʩʪʽ ʧʦʚʥʦʛʦ ʦʙʨʘʟʫ).  

ɿ ʜʦʚʝʜʝʥʦʛʦ ʪʚʝʨʜʞʝʥʥʷ ʚʠʧʣʠʚʘʶʪʴ ʘʥʘʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʦʧʝʨʘʮʽʾ 

ʟôʻʜʥʘʥʥʷ ʪʘʙʣʠʯʥʠʭ ʘʣʛʝʙʨ (ʢʦʤʫʪʘʪʠʚʥʽʩʪʴ, ʘʩʦʮʽʘʪʠʚʥʽʩʪʴ, ʽʩʥʫʚʘʥʥʷ ʪʘ 

ʚʠʛʣʷʜ ʦʜʠʥʠʮʽ, ʟʙʝʨʝʞʝʥʥʷ ʧʦʨʦʞʥʴʦʾ ʪʘʙʣʠʮʽ, ʥʘʚʝʜʝʥʽ ʚ [53]: ʚʽʜʧʦʚʽʜʥʦ ʧʧ. 

2, 3, 4, 5 ʪʚʝʨʜʞʝʥʥʷ 2.7.1 ʥʘ ʩ. 52). 

3.2.3. ʋʟʘʛʘʣʴʥʝʥʠʡ ʧʨʷʤʠʡ ʜʦʙʫʪʦʢ 

ʅʝʭʘʡ iDi: , ʜʝ IiÍ , ï ʜʝʷʢʝ ʽʥʜʝʢʩʫʚʘʥʥʷ ʟ ʤʥʦʞʠʥʦʶ ʽʥʜʝʢʩʽʚ I . 

ʋʟʘʛʘʣʴʥʝʥʠʡ ʧʨʷʤʠʡ ʜʦʙʫʪʦʢ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʮʴʦʤʫ ʽʥʜʝʢʩʫʚʘʥʥʶ, ʧʦʟʥʘʯʠʤʦ 

ʯʝʨʝʟ Ô
ÍIi

iD . ɿʛʽʜʥʦ ʟʽ ʩʪʘʥʜʘʨʪʥʠʤ ʦʟʥʘʯʝʥʥʷʤ 

)})((&:|{ i

Ii

i

def

Ii

i DifIiiDIffD ÍÝÍ"­=
ÍÍ

Ô 8  (ʜʠʚ., ʥʘʧʨʠʢʣʘʜ [38, ʚʩʪʫʧ, Ä 3, 

ʧ. VIII, ʩ. 30].) 

ʇʦʢʣʘʜʝʤʦ ʟʘ ʦʟʥʘʯʝʥʥʷʤ, ʱʦ ʫʟʘʛʘʣʴʥʝʥʠʡ ʧʨʷʤʠʡ ʜʦʙʫʪʦʢ, ʷʢʠʡ 

ʚʽʜʧʦʚʽʜʘʻ ʚʩʶʜʠ ʥʝʚʠʟʥʘʯʝʥʦʤʫ ʽʥʜʝʢʩʫʚʘʥʥʶ (ʽʥʰʠʤʠ ʩʣʦʚʘʤʠ ʧʦʨʦʞʥʽʡ 

ʤʥʦʞʠʥʽ ʽʥʜʝʢʩʽʚ) ʤʽʩʪʠʪʴ ʻʜʠʥʠʡ ʝʣʝʤʝʥʪ ï ʚʩʶʜʠ ʥʝʚʠʟʥʘʯʝʥʫ ʬʫʥʢʮʽʶ: 

}{ Å

ÅÍ

=Ô fD
def

i

i . ʊʘʢʘ ʜʦʤʦʚʣʝʥʽʩʪʴ ʚʽʜʧʦʚʽʜʘʻ ʦʟʥʘʯʝʥʥʶ ʪʘ ʜʫʞʝ ʟʨʫʯʥʘ ʟ 

ʪʝʭʥʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ, ʱʦ ʙʫʜʝ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ ʜʘʣʽ. 

ʊʚʝʨʜʞʝʥʥʷ 3.7 (ʨʦʟʢʣʘʜ ʧʨʷʤʦʛʦ ʜʦʙʫʪʢʫ). ɼʣʷ ʜʦʚʽʣʴʥʦʛʦ ʧʦʢʨʠʪʪʷ 

},{ 21 II  ʽʥʜʝʢʩʥʦʾ ʤʥʦʞʠʥʠ I  ʚʠʢʦʥʫʻʪʴʩʷ ʨʽʚʥʽʩʪʴ ÔÔÔ
ÍÍÍ

Ã=

21 Ii

i

Ii

i

Ii

i DDD  

(ʽʥʜʝʢʩʫʚʘʥʥʷ ʚ ʧʨʘʚʽʡ ʯʘʩʪʠʥʽ ʨʽʚʥʦʩʪʽ ʦʪʨʠʤʫʶʪʴʩʷ ʦʙʤʝʞʝʥʥʷʤ ʽʥʜʝʢʩʫʚʘʥʥʷ 

ʣʽʚʦʾ ʯʘʩʪʠʥʠ ʥʘ ʩʚʦʾ ʤʥʦʞʠʥʠ ʽʥʜʝʢʩʽʚ).  

ɼʦʚʝʜʝʥʥʷ. ʇʦʢʘʞʝʤʦ ʩʧʦʯʘʪʢʫ, ʱʦ ʧʨʘʚʘ ʯʘʩʪʠʥʘ ʨʽʚʥʦʩʪʽ ʚʢʣʶʯʘʻʪʴʩʷ ʚ 

ʣʽʚʫ. ʆʪʞʝ, ʥʝʭʘʡ ÔÔ
ÍÍ

ÃÍ

21 Ii

i

Ii

i DDf , ʪʦʜʽ ʽʩʥʫʶʪʴ ʪʘʢʽ ʩʫʤʽʩʥʽ ʬʫʥʢʮʽʾ 1f , 2f , 

ʱʦ Ô
Í

Í

1

1

Ii

iDf , Ô
Í

Í

2

2

Ii

iDf  ʪʘ 21 fff 8= . ʆʩʢʽʣʴʢʠ },{ 21 II  ʧʦʢʨʠʪʪʷ ʪʘ ʧʨʦʝʢʮʽʷ 



 88 

ʜʠʩʪʨʠʙʫʪʠʚʥʘ ʚʽʜʥʦʩʥʦ ʦʙôʻʜʥʘʥʥʷ, ʤʘʻʤʦ ʨʽʚʥʦʩʪʽ 

IIIdomfdomfffdomdomf ==== 212121 )( 888 . ʅʘʣʝʞʥʦʩʪʽ iDif Í)(  ʜʣʷ ʚʩʽʭ 

IiÍ  ʦʯʝʚʠʜʥʽ (ʚʦʥʠ ʚʠʧʣʠʚʘʶʪʴ ʟ ʘʥʘʣʦʛʽʯʥʠʭ ʥʘʣʝʞʥʦʩʪʝʡ ʜʣʷ ʬʫʥʢʮʽʡ 1f , 

2f ). ʊʘʢʠʤ ʯʠʥʦʤ, ʬʫʥʢʮʽʷ f  ʥʘʣʝʞʠʪʴ ʣʽʚʽʡ ʯʘʩʪʠʥʽ. Ǒ 

ɿʘʣʠʰʘʻʪʴʩʷ ʧʦʢʘʟʘʪʠ, ʱʦ ʣʽʚʘ ʯʘʩʪʠʥʠ ʨʽʚʥʦʩʪʽ, ʱʦ ʜʦʚʦʜʠʪʴʩʷ, 

ʚʢʣʶʯʘʻʪʴʩʷ ʚ ʧʨʘʚʫ. ʅʝʭʘʡ Ô
Í

Í
Ii

iDf ; ʦʯʝʚʠʜʥʦ, ʟʛʽʜʥʦ ʟ ʚʣʘʩʪʠʚʦʩʪʷʤʠ 

ʦʙʤʝʞʝʥʥʷ (ʪʚʝʨʜʞʝʥʥʷ 1.11, ʧʧ. 4, 8) ʤʘʻʤʦ ʪʘʢʠʡ ʨʦʟʢʣʘʜ 

2121 ||)(||| IfIfIIfIfdomfff 88 ====  (ʩʫʪʪʻʚʦ, ʱʦ },{ 21 II  ʻ 

ʧʦʢʨʠʪʪʷʤ). ɿʘʣʠʰʘʻʪʴʩʷ ʚʨʘʭʫʚʘʪʠ ʩʫʤʽʩʥʽʩʪʴ 21 || IfIf º  (ʮʝ ʚʠʧʣʠʚʘʻ ʟ 

ʩʧʘʜʥʦʩʪʽ ʦʙʤʝʞʝʥʥʷ ʪʘ ʧ. 1 ʣʝʤʠ 3) ʪʘ ʦʯʝʚʠʜʥʽ ʥʘʣʝʞʥʦʩʪʽ Ô
Í

Í

1

1|
Ii

iDIf , 

Ô
Í

Í

2

2|
Ii

iDIf . ʆʪʞʝ, ÔÔ
ÍÍ

ÃÍ

21 Ii

i

Ii

i DDf . Ǒ 

ɿʨʦʙʠʤʦ ʜʝʢʽʣʴʢʘ ʟʘʫʚʘʞʝʥʴ. ʇʦ-ʧʝʨʰʝ, ʧʦʢʨʠʪʪʷ ʤʦʞʝ ʤʽʩʪʠʪʠ ʽ 

ʧʦʨʦʞʥʶ ʤʥʦʞʠʥʫ, ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ, ʟʛʽʜʥʦ ʟ̔ ʜʦʤʦʚʣʝʥʽʩʪʶ ʧʨʦ ʧʨʷʤʠʡ 

ʜʦʙʫʪʦʢ ʜʣʷ ʧʦʨʦʞʥʴʦʛʦ ʽʥʜʝʢʩʫʚʘʥʥʷ, ʦʜʠʥ ʟ ʜʦʙʫʪʢʽʚ ʧʨʠʡʤʘʻ ʚʠʛʣʷʜ }{ Åf , ʘ 

ʮʷ ʤʥʦʞʠʥʘ ʻ ʦʜʠʥʠʮʝʶ ʜʣʷ ʟôʻʜʥʘʥʥʷ ʟʛʽʜʥʦ ʟ̔ ʪʚʝʨʜʞʝʥʥʷʤ 6. 

ʇʦ-ʜʨʫʛʝ, ʧʨʠ ʜʦʚʝʜʝʥʥʽ ʦʩʪʘʥʥʴʦʛʦ ʪʚʝʨʜʞʝʥʥʷ ʧʦ ʩʫʪʽ ʙʫʣʘ ʚʩʪʘʥʦʚʣʝʥʘ 

ʨʽʚʥʽʩʪʴ ])[( 1

1

ÔÔ
ÍÍ

¬=
Ii

i

Ii

i DID  (ʜʣʷ ʤʥʦʞʠʥʠ 2I  ʧʦʚʥʽʩʪʶ ʘʥʘʣʦʛʽʯʥʦ), ʷʢʘ ʚ 

ʥʘʩʪʫʧʥʦʤʫ ʪʚʝʨʜʞʝʥʥʽ ʙʫʜʝ ʫʟʘʛʘʣʴʥʝʥʘ. 

ʅʠʞʯʝ ʧʦʢʣʘʜʝʤʦ ʟʘ ʦʟʥʘʯʝʥʥʷʤ }:|{)( YXffYX
def

­=­  ï ʤʥʦʞʠʥʘ 

ʚʩʽʭ ʚʩʶʜʠ ʚʠʟʥʘʯʝʥʠʭ ʚʽʜʧʦʚʽʜʥʠʭ ʬʫʥʢʮʽʡ. 

ʅʘʩʣʽʜʦʢ 3.3 (ʨʦʟʢʣʘʜ ʧʨʷʤʦʛʦ ʜʦʙʫʪʢʫ ʜʣʷ ʩʢʽʥʯʝʥʥʦʾ ʽʥʜʝʢʩʥʦʾ 

ʤʥʦʞʠʥʠ). ʅʝʭʘʡ },...,{ 1 niiI = , ʜʝ 1²n . ʊʦʜʽ ʚʠʢʦʥʫʻʪʴʩʷ ʨʽʚʥʽʩʪʴ 

)}({...)}({
11 nini

Ii

i DiDiD ­ÃÃ­=Ô
Í

.  

ɼʦʚʝʜʝʥʥʷ ʧʨʦʚʦʜʠʪʴʩʷ ʽʥʜʫʢʮʽʻʶ ʟʘ n. ɹʘʟʠʩ ʽʥʜʫʢʮʽʾ (1=n ) 

ʪʨʠʚʽʘʣʴʥʠʡ. Ǒ 
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ɯʥʜʫʢʪʠʚʥʠʡ ʢʨʦʢ. ʇʨʠʧʫʩʪʠʤʦ, ʱʦ ʨʽʚʥʽʩʪʴ ʚʠʢʦʥʫʻʪʴʩʷ ʜʣʷ ʚʩʽʭ 

ʽʥʜʝʢʩʥʠʭ ʤʥʦʞʠʥ, ʷʢʽ ʤʽʩʪʷʪʴ n  ʝʣʝʤʝʥʪʽʚ, ʪʘ ʧʦʢʘʞʝʤʦ, ʱʦ ʮʷ ʞ ʨʽʚʥʽʩʪʴ 

ʚʠʢʦʥʫʻʪʴʩʷ ʽ ʜʣʷ ʽʥʜʝʢʩʥʠʭ ʤʥʦʞʠʥ, ʱʦ ʤʽʩʪʷʪʴ 1+n  ʝʣʝʤʝʥʪʽʚ. ʆʪʞʝ, ʥʝʭʘʡ 

},,...,{ 11 += nn iiiI . ʉʬʦʨʤʫʻʤʦ ʧʦʢʨʠʪʪʷ ʽʥʜʝʢʩʥʦʾ ʤʥʦʞʠʥʠ  ʫ ʚʠʛʣʷʜʽ ʜʚʦʭ 

ʤʥʦʞʠʥ ,  ʪʘ ʟʘʩʪʦʩʫʻʤʦ ʪʚʝʨʜʞʝʥʥʷ 7 ʧʨʦ ʨʦʟʢʣʘʜ 

ʧʨʷʤʦʛʦ ʜʦʙʫʪʢʫ, ʘ ʪʘʢʦʞ ʽʥʜʫʢʪʠʚʥʝ ʧʨʠʧʫʱʝʥʥʷ: 

 

. Ǒ 

ɼʘʣʽ ʯʝʨʝʟ , ʜʝ , ʧʦʟʥʘʯʠʤʦ ʪʘʢʫ ʯʘʩʪʢʦʚʫ (ʧʘʨʘʤʝʪʨʠʯʥʫ) 

ʬʫʥʢʮʽʶ , . ʎʷ ʬʫʥʢʮʽʷ ʻ ʫʟʘʛʘʣʴʥʝʥʠʤ ʩʝʣʝʢʪʦʨʦʤ. 

ʊʚʝʨʜʞʝʥʥʷ 3.8 (ʚʣʘʩʪʠʚʦʩʪʽ ʫʟʘʛʘʣʴʥʝʥʦʛʦ ʧʨʷʤʦʛʦ ʜʦʙʫʪʢʫ). 

ɺʠʢʦʥʫʶʪʴʩʷ ʪʚʝʨʜʞʝʥʥʷ 

1) (ʢʨʠʪʝʨʽʡ ʧʦʨʦʞʥʦʩʪʽ, ʟʙʝʨʝʞʝʥʥʷ 

ʧʦʨʦʞʥʴʦʾ ʤʥʦʞʠʥʠ, ʘʢʩʽʦʤʘ ʚʠʙʦʨʫ ʫ ʚʠʧʘʜʢʫ ʥʝʩʢʽʥʯʝʥʥʦʾ ʽʥʜʝʢʩʥʦʾ 

ʤʥʦʞʠʥʠ); 

2) , ʟʦʢʨʝʤʘ, ʜʣʷ ʬʫʥʢʮʽʡ  (ʟʦʙʨʘʞʝʥʥʷ 

ʙʽʥʘʨʥʦʛʦ ʚʽʜʥʦʰʝʥʥʷ (ʬʫʥʢʮʽʾ) ʯʝʨʝʟ ʧʨʷʤʠʡ ʜʦʙʫʪʦʢ); 

3)  ʜʣʷ ʚʩʽʭ , ʪʘʢʠʭ, ʱʦ ʚʠʢʦʥʫʻʪʴʩʷ 

 (ʧʦʚʥʠʡ ʦʙʨʘʟ ʧʨʷʤʦʛʦ ʜʦʙʫʪʢʫ ʚʽʜʥʦʩʥʦ ʩʝʣʝʢʪʦʨʫ); 

4)  (ʤʦʥʦʪʦʥʥʽʩʪʴ ʧʨʷʤʦʛʦ ʜʦʙʫʪʢʫ); 

ʷʢʱʦ ʞ ʥʘʢʣʘʩʪʠ ʜʦʜʘʪʢʦʚʫ ʫʤʦʚʫ ʥʝʧʦʨʦʞʥʦʩʪʽ ʚʩʽʭ ʤʥʦʞʠʥ  ʜʣ̫ , ʪʦ 

ʮʷ ʽʤʧʣʽʢʘʮʽʷ ʦʙʝʨʪʘʻʪʴʩʷ ï ; 
























































