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ʋɼʂ 37.091.33. (075.8)   

 ʇ.ʉ.ɸʪʘʤʘʥʯʫʢ,  ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ, ʘʢʘʜʝʤʽʢ ɸʅ ɺʆ ʋʢʨʘʾʥʠ 

ʇʈʆʌʆʈɯɭʅʊɸʎɯʁʅɸ  ɼɯʗʃʔʅɯʉʊʔ ʂɸʌɽɼʈʀ ʑʆɼʆ 

ɿɸɹɽɿʇɽʏɽʅʅʗ ʌɸʍʆɺʆɻʆ ʉʊɸʅʆɺʃɽʅʅʗ ʄɸʁɹʋʊʅɯʍ  

ʋʏʀʊɽʃɯɺ ʌɯɿʀʂʆ-ʊɽʍʅʆʃʆɻɯʏʅʆɻʆ ʇʈʆʌɯʃʖ   

ʉʪʘʪʪʷ ʧʨʠʩʚʷʯʝʥʘ  ʨʦʟʚôʷʟʘʥʥʶ ʧʨʦʙʣʝʤʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ  ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʤʧʝʪʝʥʪʥʽʩʥʦʛʦ ʪʘ ʩʚʽʪʦʛʣʷʜʥʦʛʦ ʩʪʘʥʦʚʣʝʥʥʷ 

ʤʘʡʙʫʪʥʽʭ ʬʘʭʽʚʮʽʚ ʚ ʫʤʦʚʘʭ ʦʩʦʙʠʩʪʽʩʥʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʽʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʦʩʦʙʠʩʪʽʩʥʦ ʦʨʽʻʥʪʦʚʘʥʝ ʥʘʚʯʘʥʥʷ, 

ʦʩʚʽʪʥʽʡ ʧʨʦʛʥʦʟ, ʽʥʪʝʛʨʘʣʴʥʽ ʚʠʤʽʨʥʠʢʠ ʷʢʦʩʪʽ ʟʥʘʥʴ ʪʘ ʩʚʽʪʦʛʣʷʜʫ, ʦʙôʻʢʪʠʚʥʠʡ 

ʢʦʥʪʨʦʣʴ, ʫʧʨʘʚʣʽʥʥʷ, ʤʝʥʝʜʞʤʝʥʪ ʷʢʦʩʪʽ ʥʘʚʯʘʥʥʷ, ʨʝʟʫʣʴʪʘʪʠʚʥʽʩʪʴ, 

ʢʦʤʧʝʪʝʥʮʽʷ, ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ, ʩʚʽʪʦʛʣʷʜ.   

ʉʴʦʛʦʜʥʽ ʮʠʚʽʣʽʟʦʚʘʥʠʡ ʩʚʽʪ ʚʠʟʥʘʻ ʧʨʽʦʨʠʪʝʪʥʽʩʪʴ ʬʽʟʠʢʦ-ʪʝʭʥʽʯʥʦʾ 

ʦʩʚʽʪʠ ʚ ʨʝʘʣʴʥʦʤʫ ʙʫʪʪʽ ʢʦʞʥʦʾ ʜʝʨʞʘʚʠ. ʎʠʤ ʧʦʷʩʥʶʻʤʦ ʧʨʝʩʪʠʞʥʽʩʪʴ 

ʧʝʜʘʛʦʛʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʩʧʨʷʤʦʚʘʥʦʾ ʥʘ ʧʽʜʛʦʪʦʚʢʫ ʤʘʡʙʫʪʥʽʭ 

ʫʯʠʪʝʣʽʚ ʬʽʟʠʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʬʽʣʶ. ɸʜʞʝ  ʩʘʤʝ ʮʽ ʬʘʭʽʚʮʽ ʻ 

ʥʦʩʽʷʤʠ ʪʘ ʧʦʧʫʣʷʨʠʟʘʪʦʨʘʤʠ ʽʜʝʦʣʦʛʽʾ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʛʦ ʧʨʦʛʨʝʩʫ, 

ʪʣʫʤʘʯʘʤʠ ʪʘ ʢʦʤʝʥʪʘʪʦʨʘʤʠ ʩʫʯʘʩʥʠʭ ʫʷʚʣʝʥʴ ʧʨʦ ʥʘʫʢʦʚʫ ʢʘʨʪʠʥʫ 

ʩʚʽʪʫ, ʥʦʚʘʪʦʨʘʤʠ ʪʘ ʪʨʘʥʩʣʷʪʦʨʘʤʠ ʥʘʫʢʦʚʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʚʧʨʦʚʘʜʞʝʥʴ 

(ʥʘʥʦʪʝʭʥʦʣʦʛʽʾ, ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʽ ʪʝʭʥʦʣʦʛʽʾ, ʘʛʨʦʪʝʭʥʽʯʥʽ ʪʝʭʥʦʣʦʛʽʾ, 

ʪʝʭʥʦʣʦʛʽʾ ʩʪʚʦʨʝʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʟ ʥʘʧʝʨʝʜ ʟʘʜʘʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, 

ʢʦʩʤʽʯʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʦʱʦ). ʆʪʞʝ, ʦʩʥʦʚʥʠʡ ʣʝʡʪʤʦʪʠʚ ʫ ʧʽʜʛʦʪʦʚʮʽ 

ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ï ʦʚʦʣʦʜʽʥʥʷ ʪʘʢʦʶ ʤʝʪʦʜʦʣʦʛʽʻʶ ʚʧʣʠʚʫ ʥʘ 

ʧʨʦʮʝʜʫʨʫ ʥʘʚʯʘʥʥʷ, ʱʦ ʛʘʨʘʥʪʦʚʘʥʦ ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʽʩʪʴ ʦʧʘʥʫʚʘʥʥʷ 

ʥʘʫʢʦʚʠʤʠ ʪʘ ʧʨʠʢʣʘʜʥʠʤʠ ʦʩʥʦʚʘʤʠ ʬʽʟʠʢʠ ʥʘ ʜʽʻʚʦʤʫ (ʘ ʥʝ 

ʬʦʨʤʘʣʴʥʦʤʫ) ʨʽʚʥʽ. ʎʷ ʢʦʥʮʝʧʮʽʷ ʙʫʣʘ (ʟ 1993 ʨ.) ʽ ʻ ʧʨʦʚʽʜʥʦʶ ʚ 

ʜʽʷʣʴʥʦʩʪʽ  ʢʦʣʝʢʪʠʚʫ ʢʘʬʝʜʨʠ ʤʝʪʦʜʠʢʠ ʚʠʢʣʘʜʘʥʥʷ ʬʽʟʠʢʠ ʪʘ ʜʠʩʮʠʧʣʽʥ 

ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʦʩʚʽʪʥʴʦʾ ʛʘʣʫʟʽ ʂʘʤôʷʥʝʮʴ-ʇʦʜʽʣʴʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɯʚʘʥʘ ʆʛʽʻʥʢʘ, ʚʦʥʘ ʩʪʘʣʘ ʜʦʤʽʥʫʶʯʦʶ ʚ ʭʦʜʽ 

ʚʠʢʦʥʘʥʥʷ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʧʨʦʝʢʪʽʚ ʧʦ ʣʽʥʽʾ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʥʘʫʢʦʚʦʾ 

ʰʢʦʣʠ çʊʝʦʨʝʪʠʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ ʘʩʧʝʢʪʠ ʦʙôʻʢʪʠʚʽʟʘʮʽʾ ʢʦʥʪʨʦʣʶ 

ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽè  ʪʘ ʥʘʫʢʦʚʦʾ ʣʘʙʦʨʘʪʦʨʽʾ çʋʧʨʘʚʣʽʥʥʷ 

ʥʘʚʯʘʣʴʥʦ-ʧʽʟʥʘʚʘʣʴʥʦʶ ʜʽʷʣʴʥʽʩʪʶè, ʘ ʪʘʢʦʞ ʚʥʘʩʣʽʜʦʢ ʟʜʽʡʩʥʝʥʥʷ 

ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚ ʨʘʤʢʘʭ ʚʠʢʦʥʘʥʥʷ ʜʝʨʞʙʶʜʞʝʪʥʦʾ ʪʝʤʠ 

çɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʬʦʨʤʫʚʘʥʥʷ ʬʘʭʽʚʮʷ ʚ ʫʤʦʚʘʭ ʦʩʦʙʠʩʪʽʩʥʦ 

ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷ ʪʘ ʩʪʫʧʝʥʝʚʦʾ ʦʩʚʽʪʠè  (ʥʦʤʝʨ ʜʝʨʞʘʚʥʦʾ ʨʝʻʩʪʨʘʮʽʾ: ˉ 

0107U004349. 

ʂʦʣʝʢʪʠʚʥʽ ʟʫʩʠʣʣʷ ʱʦʜʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʚʠʨʦʙʣʝʥʥʷ ʪʘ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʤʝʪʦʜʦʣʦʛʽʾ ʨʝʟʫʣʴʪʘʪʠʚʥʦʛʦ ʽ ʜʽʻʚʦʛʦ ʥʘʚʯʘʥʥʷ ʤʘʡʙʫʪʥʽʭ 

ʬʘʭʽʚʮʽʚ (ʯʠ ʫʯʥʽʚ) ʬʦʨʤʫʚʘʣʠ ʚʦʜʥʦʯʘʩ ʽʥʥʦʚʘʮʽʡʥʫ ʽʜʝʦʣʦʛʽʶ ʮʴʦʛʦ 

ʧʨʦʮʝʩʫ. ʄʘʪʝʨʽʘʣʽʟʘʮʽʷ ʽʥʥʦʚʘʪʠʢ ʫ ʧʨʦʬʝʩʽʡʥʦʤʫ ʩʪʘʥʦʚʣʝʥʥʽ 

ʤʘʡʙʫʪʥʽʭ ʬʘʭʽʚʮʽʚ (ʯʠ ʥʘʚʯʘʥʥʷ ʫʯʥʽʚ ʬʽʟʠʮʽ) ʚʽʜʙʫʚʘʣʘʩʴ ʽ ʚʽʜʙʫʚʘʻʪʴʩʷ 



 6 

ʥʘ ʦʩʥʦʚʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʠʯʥʠʭ, ʪʝʭʥʦʣʦʛʽʯʥʠʭ, ʩʮʝʥʘʨʠʯʥʠʭ ʪʘ 

ʩʝʨʝʜʦʚʠʱʥʠʭ  (ʚ ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʦʤʫ ʪʘ ʽʜʝʡʥʦ-ʨʝʩʫʨʩʥʦʤʫ 

ʚʪʽʣʝʥʥʽ) ʟʥʘʭʽʜʦʢ, ʚʽʜʦʙʨʘʞʝʥʠʭ ʫ ʢʦʣʝʢʪʠʚʥʦʤʫ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʤʫ 

ʧʨʦʜʫʢʪʽ (ʩʧʝʮʠʬʽʯʥʦʤʫ ʽʥʪʝʛʨʘʪʠʚʥʦʤʫ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʦʤʫ 

ʢʦʤʧʣʝʢʩʽ): ʤʦʥʦʛʨʘʬʽʾ, ʧʽʜʨʫʯʥʠʢʠ, ʧʦʩʽʙʥʠʢʠ, ʟʙʽʨʥʠʢʠ, ʤʝʪʦʜʠʯʥʽ 

ʨʝʢʦʤʝʥʜʘʮʽʾ,  ʩʮʝʥʘʨʽʾ ʨʽʟʥʠʭ ʚʠʜʽʚ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʽʥʩʪʨʫʢʪʠʚʥʽ 

ʤʘʪʝʨʽʘʣʠ, ʤʦʜʝʣʽ, ʧʨʦʛʨʘʤʠ, ʟʘʩʦʙʠ ʥʘʚʯʘʥʥʷ, ʧʨʠʣʘʜʠ, ʥʘʚʯʘʣʴʥʽ 

ʫʩʪʘʥʦʚʢʠ ʪʦʱʦ. ʆʢʨʝʤʽ ʚʠʙʨʘʥʽ ʝʣʝʤʝʥʪʠ ʮʴʦʛʦ ʢʦʤʧʣʝʢʩʫ ʧʦʜʘʻʤʦ 

ʥʠʞʯʝ. 
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ʇʦʜʽʣʴʩʴʢʠʡ: ʂ-ʇʅʋ, 2011. ï 252 ʩ.  

4. ɸʪʘʤʘʥʯʫʢ ʇ.ʉ., ʉʘʤʦʡʣʝʥʢʦ ʇ.ʀ. ɼʠʜʘʢʪʠʢʘ ʬʠʟʠʢʠ (ʦʩʥʦʚʥʳʝ 

ʘʩʧʝʢʪʳ): ʄʦʥʦʛʨʘʬʠʷ.  ï ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʫʧʨʘʚʣʝʥʠʷ, ʈʀʆ, 2006. ï 254 ʩ. 

5. ɸʪʘʤʘʥʯʫʢ ʇ.ʉ., ʉʝʤʝʨʥʷ ʆ.ʄ. ʄʝʪʦʜʠʯʥʽ ʦʩʥʦʚʠ ʫʧʨʘʚʣʽʥʥʷ 

ʥʘʚʯʘʥʥʷʤ ʬʽʟʠʢʠ: ʄʦʥʦʛʨʘʬʽʷ. ï ʂʘʤǋʷʥʝʮʴ-ʇʦʜʽʣʴʩʴʢʠʡ: ʂ-ʇɼʋ, 2005. ï 196 ʩ. 

ʇʽʜʨʫʯʥʠʢʠ: 

1. ɸʪʘʤʘʥʯʫʢ ʇ.ʉ., ʃʷʰʝʥʢʦ ʆ.ɯ., ʄʝʥʜʝʨʝʮʴʢʠʡ ɺ.ɺ., ʅʽʢʦʣʘʻʚ 

ʆ.ʄ. ʄʝʪʦʜʠʢʘ ʽ ʪʝʭʥʽʢʘ ʥʘʚʯʘʣʴʥʦʛʦ ʬʽʟʠʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚ ʦʩʥʦʚʥʽʡ 

ʰʢʦʣʽ: ʇʽʜʨʫʯʥʠʢ ʜʣʷ ʩʪʫʜʝʥʪʽʚ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ.. ï 

ʂʘʤôʷʥʝʮʴ-ʇʦʜʽʣʴʩʴʢʠʡ: ʂ-ʇʅʋ, 2010. ï 292 ʩ.  

2. ɸʪʘʤʘʥʯʫʢ ʇ.ʉ., ʃʷʰʝʥʢʦ ʆ.ɯ., ʄʝʥʜʝʨʝʮʴʢʠʡ ɺ.ɺ., ʅʽʢʦʣʘʻʚ 

ʆ.ʄ. ʄʝʪʦʜʠʢʘ ʽ ʪʝʭʥʽʢʘ ʥʘʚʯʘʣʴʥʦʛʦ ʬʽʟʠʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚ ʩʪʘʨʰʽʡ 

ʰʢʦʣʽ: ʇʽʜʨʫʯʥʠʢ ʜʣʷ ʩʪʫʜʝʥʪʽʚ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ.. ï 

ʂʘʤôʷʥʝʮʴ-ʇʦʜʽʣʴʩʴʢʠʡ: ʂ-ʇʅʋ, 2011. ï 420 ʩ.  

ʅʘʚʯʘʣʴʥʽ ʧʦʩʽʙʥʠʢʠ: 

1. ɸʪʘʤʘʥʯʫʢ ʇ.ʉ., ʂʨʠʩʴʢʦʚ ɸ.ɸ., ʄʝʥʜʝʨʝʮʴʢʠʡ ɺ.ɺ. ɿʙʽʨʥʠʢ 
ʟʘʜʘʯ ʟ ʬʽʟʠʢʠ. ïʂʠʾʚ:ʐʢʦʣʷʨ, 1996. - 304 ʩ. 

2. ɸʪʘʤʘʥʯʫʢ ʇ.ʉ., ʂʫʭ ɸ.ʄ. ʊʝʤʘʪʠʯʥʽ ʟʘʚʜʘʥʥʷ ʝʪʘʣʦʥʥʠʭ ʨʽʚʥʽʚ 
ʟ ʬʽʟʠʢʠ. 7-11 ʢʣʘʩʠ. ï   ʂʘʤôʷʥʝʮʴ-ʇʦʜʽʣʴʩʴʢʠʡ: Ăɸʙʝʪʢʘ-ʅʦʚʘò, 2004. ï 

136 ʩ. 

3. ɸʪʘʤʘʥʯʫʢ ʇ.ʉ., ʄʝʥʜʝʨʝʮʴʢʠʡ. ɺ.ɺ., ʇʘʥʯʫʢ ʆ. ʇ. ʇʨʘʢʪʠʢʫʤ ʟ 
ʙʝʟʧʝʢʠ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʚ ʦʩʦʙʠʩʪʽʩʥʦ ʦʨʽʻʥʪʦʚʘʥʽʡ ʩʠʩʪʝʤʽ ʧʽʜʛʦʪʦʚʢʠ 

ʚʯʠʪʝʣʷ. // ʅʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʠʡ ʧʦʩʽʙʥʠʢ. ï ʂʘʤôʷʥʝʮʴ-ʇʦʜʽʣʴʩʴʢʠʡ: ʇ 

ʇ  ɹʫʡʥʠʮʴʢʠʡ ʆ. ɸ., 2006. ï 140 ʉ. 

4. ɸʪʘʤʘʥʯʫʢ ʇ.ʉ., ʄʝʥʜʝʨʝʮʴʢʠʡ ɺ.ɺ., ʂʫʭ ɸ.ʄ., ʃʷʰʝʥʢʦ ʆ.ɯ. 
ʄʝʪʦʜʠʯʥʽ ʦʩʥʦʚʠ ʦʨʛʘʥʽʟʘʮʽʾ ʽ ʧʨʦʚʝʜʝʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʬʽʟʠʯʥʦʛʦ 
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ʝʢʩʧʝʨʠʤʝʥʪʫ: ʥʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ. ï ʂʘʤôʷʥʝʮʴ-ʇʦʜʽʣʴʩʴʢʠʡ: ʇʇ 

ɹʫʡʥʠʮʴʢʠʡ ʆ.ɸ., 2006. ï 216 ʩ. 

5. ɸʪʘʤʘʥʯʫʢ ʇ.ʉ., ʄʝʥʜʝʨʝʮʴʢʠʡ ɺ.ɺ., ʅʽʢʦʣʘʻʚ ʆ.ʄ. ʄʝʪʦʜʠʯʥʝ 
ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʬʽʟʠʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ (10 ʢʣʘʩ): 

ʅʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ. ï ʂʘʤôʷʥʝʮʴ-ʇʦʜʽʣʴʩʴʢʠʡ: ʌʆʇ ʉʠʩʠʥ ʆ.ɺ., 2007, 

- 157 ʩ. 

6. ɸʪʘʤʘʥʯʫʢ ʇ.ʉ., ʄʝʥʜʝʨʝʮʴʢʠʡ ɺ.ɺ., ʅʽʢʦʣʘʻʚ ʆ.ʄ. ʄʝʪʦʜʠʯʥʝ 
ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʬʽʟʠʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ (11-ʡ ʢʣʘʩ): 

ʅʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ. ï ʂʘʤôʷʥʝʮʴ-ʇʦʜʽʣʴʩʴʢʠʡ: ʇʇ ɹʫʡʥʠʮʴʢʠʡ, 2008. ï 

280 ʩ. 

7. ɸʪʘʤʘʥʯʫʢ ʇ.ʉ., ʆʣʝʥʶʢ ɯ.ɺ. ɿʙʽʨʥʠʢ ʟʘʚʜʘʥʴ ʟ ʬʽʟʠʢʠ ʜʣʷ 
ʪʝʤʘʪʠʯʥʦʛʦ ʪʘ ʧʽʜʩʫʤʢʦʚʦʛʦ ʢʦʥʪʨʦʣʶ. ɻʫʩʷʪʠʥ, 2009. ï 192 ʩ.  

8. ɸʪʘʤʘʥʯʫʢ ʇ.ʉ., ʉʝʤʝʨʥʷ ʆ.ʄ., ʇʦʚʝʜʘ ʊ.ʇ. ɼʠʜʘʢʪʠʯʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʝʤʽʥʘʨʩʴʢʠʭ ʟʘʥʷʪʴ ʢʫʨʩʫ ʤʝʪʦʜʠʢʠ ʚʠʢʣʘʜʘʥʥʷ ʬʽʟʠʢʠ  

(ʟʘʛʘʣʴʥʽ ʧʠʪʘʥʥʷ): ʅʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʠʡ ʧʦʩʽʙʥʠʢ.ï ʂʘʤôʷʥʝʮʴ-

ʇʦʜʽʣʴʩʴʢʠʡ : ʂʘʤôʷʥʝʮʴ-ʇʦʜʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ 

ɯʚʘʥʘ ʆʛʽʻʥʢʘ, 2011. ï 392 ʩ.  

9. ɸʪʘʤʘʥʯʫʢ ʇ.ʉ., ʄʝʥʜʝʨʝʮʴʢʠʡ ɺ.ɺ., ʇʘʥʯʫʢ ʆ.ʇ., ʏʦʨʥʘ ʆ.ɻ.  
ɯʥʪʝʛʨʦʚʘʥʠʡ ʢʫʨʩ ʙʝʟʧʝʢʠ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ (ʪʝʦʨʝʪʠʯʥʽ ʦʩʥʦʚʠ). 

ʂʘʤôʷʥʝʮʴ-ʇʦʜʽʣʴʩʴʢʠʡ, 2011. ï 285 ʩ.  

10. ɸʪʘʤʘʥʯʫʢ ʇ.ʉ., ʄʝʥʜʝʨʝʮʴʢʠʡ ɺ.ɺ., ʇʘʥʯʫʢ ʆ.ʇ. ɹʝʟʧʝʢʘ 
ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʪʘ ʦʭʦʨʦʥʘ ʧʨʘʮʽ (ʇʨʘʢʪʠʯʥʠʡ ʢʫʨʩ). ʂʘʤôʷʥʝʮʴ-

ʇʦʜʽʣʴʩʴʢʠʡ, 2011. ï 152 ʩ.  

11. ʇʪʘʰʥʽʢ ʃ.ɯ., ɼʤʠʪʨʝʥʢʦ ʇ.ɺ. ʆʩʥʦʚʠ ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʘ: 

ʅʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ ï ʂʘʤôʷʥʝʮʴ-ʇʦʜʽʣʴʩʴʢʠʡ: ɼʫʤʢʘ, 2010. ï 84 ʩ. 

ʄʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ: 

1. ʇʣʘʥʫʚʘʥʥʷ ʪʘ ʚʠʢʦʥʘʥʥʷ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʠʭ ʧʨʦʝʢʪʽʚ 

(ʢʫʨʩʦʚʘ, ʜʠʧʣʦʤʥʘ, ʤʘʛʽʩʪʝʨʩʴʢʘ ʪʘ ʜʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʠ, ʥʘʫʢʦʚʘ 

ʧʫʙʣʽʢʘʮʽʷ) : ʤʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ / [ʫʢʣʘʜʘʯʽ: ʇ.ʉ. ɸʪʘʤʘʥʯʫʢ, ʖ.ɺ. 

ɻʥʘʪʶʢ, ʎ.ɸ. ʂʨʠʩʴʢʦʚ, ɸ.ʄ. ʂʫʭ, ɺ.ʉ. ʑʠʨʙʘ] ï ʂʘʤôʷʥʝʮʴ-

ʇʦʜʽʣʴʩʴʢʠʡ: ʂʘʤôʷʥʝʮʴ-ʇʦʜʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ 

ɯʚʘʥʘ ʆʛʽʻʥʢʘ, 2010. ï 28 ʩ. 

2. ʇʝʜʘʛʦʛʽʯʥʘ ʧʨʘʢʪʠʢʘ: ʧʨʦʛʨʘʤʘ ʪʘ ʤʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʜʣʷ 
ʧʽʜʛʦʪʦʚʢʠ ʙʘʢʘʣʘʚʨʽʚ ʥʘ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʦʤʫ ʬʘʢʫʣʴʪʝʪʽ / [ʫʢʣʘʜʘʯʽ: 

ʇ.ʉ. ɸʪʘʤʘʥʯʫʢ, ʃ.ʆ. ʉʤʦʨʞʝʚʩʴʢʠʡ, ɺ.ʉ. ʑʠʨʙʘ, ɽ.ɯ. ʌʝʜʦʨʯʫʢ, ʊ.ɺ. 

ɼʫʪʢʝʚʠʯ]. ï ʂʘʤôʷʥʝʮʴ-ʇʦʜʽʣʴʩʴʢʠʡ: ʂʘʤôʷʥʝʮʴ-ʇʦʜʽʣʴʩʴʢʠʡ 

ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, 2008. ï 54 ʩ. 

3. ʇʝʜʘʛʦʛʽʯʥʘ ʧʨʘʢʪʠʢʘ: ʧʨʦʛʨʘʤʘ ʪʘ ʤʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʜʣʷ 

ʧʽʜʛʦʪʦʚʢʠ ʩʧʝʮʽʘʣʽʩʪʽʚ ʥʘ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʦʤʫ ʬʘʢʫʣʴʪʝʪʽ / [ʫʢʣʘʜʘʯʽ.: 

ʇ.ʉ. ɸʪʘʤʘʥʯʫʢ, ʃ.ʆ. ʉʤʦʨʞʝʚʩʴʢʠʡ, ɺ.ʉ. ʑʠʨʙʘ, ɽ.ɯ. ʌʝʜʦʨʯʫʢ]. ï 

ʂʘʤôʷʥʝʮʴ-ʇʦʜʽʣʴʩʴʢʠʡ: ʂʘʤôʷʥʝʮʴ-ʇʦʜʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪ, 2008. ï 47 ʩ. 

4. ʇʝʜʘʛʦʛʽʯʥʘ ʧʨʘʢʪʠʢʘ: ʧʨʦʛʨʘʤʘ ʪʘ ʤʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʜʣʷ 

ʩʪʫʜʝʥʪʽʚ-ʤʘʛʽʩʪʨʘʥʪʽʚ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ / [ʫʢʣʘʜʘʯʽ.: ʇ.ʉ. 
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ɸʪʘʤʘʥʯʫʢ, ʃ.ʆ. ʉʤʦʨʞʝʚʩʴʢʠʡ, ɺ.ʉ. ʑʠʨʙʘ]. ï ʂʘʤôʷʥʝʮʴ-ʇʦʜʽʣʴʩʴʢʠʡ: 

ʂʘʤôʷʥʝʮʴ-ʇʦʜʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, 2009. ï 15 ʩ. 

ʋʟʘʛʘʣʴʥʶʶʯʠʡ ʦʙôʻʜʥʫʚʘʣʴʥʠʡ ʩʪʨʠʞʝʥʴ ʢʦʣʝʢʪʠʚʥʦʛʦ ʜʦʨʦʙʢʫ 

ʥʘʫʢʦʚʮʽʚ-ʧʝʜʘʛʦʛʽʚ: ʦʩʦʙʠʩʪʽʩʥʘ ʮʽʣʝʟʦʨʽʻʥʪʦʚʘʥʽʩʪʴ ʧʨʦʮʝʜʫʨʠ 

ʥʘʚʯʘʥʥʷ ʪʘ ʢʦʤʧʝʪʝʥʪʥʽʩʥʦ-ʩʚʽʪʦʛʣʷʜʥʽ ʤʝʪʦʜʠʢʠ ʽ ʪʝʭʥʦʣʦʛʽʾ  ʾʾ 

ʨʦʟʛʦʨʪʘʥʥʷ. 

ʋ ʤʦʥʦʛʨʘʬʽʯʥʠʭ ʪʚʦʨʘʭ (ʚʠʱʝ ʧʦʜʘʥʦ ʾʭ ʩʢʦʨʦʯʝʥʠʡ ʩʧʠʩʦʢ) 

ʚʽʜʦʙʨʘʞʝʥʦ ʤʝʪʦʜʦʣʦʛʽʯʥʫ ʩʫʪʴ ʢʦʥʮʝʧʮʽʾ ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ 

(ʢʦʤʧʝʪʝʥʪʥʽʩʥʦ-ʩʚʽʪʦʛʣʷʜʥʠʡ ʘʩʧʝʢʪ) ʨʝʟʫʣʴʪʘʪʠʚʥʠʤ ʥʘʚʯʘʥʥʷʤ 

ʢʦʞʥʦʛʦ, ʭʪʦ ʮʝ ʨʦʙʠʪʴ. ʇʨʦʽʣʶʩʪʨʫʻʤʦ ʦʩʥʦʚʥʽ ʢʦʥʮʝʧʪʫʘʣʴʥʽ 

ʽʥʥʦʚʘʪʠʢʠ ʧʨʦʮʝʩʫ ʪʘ ʨʝʟʫʣʴʪʘʪʫ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʬʝʩʽʡʥʠʭ ʷʢʦʩʪʝʡ 

ʤʘʡʙʫʪʥʴʦʛʦ ʫʯʠʪʝʣʷ ʬʽʟʠʢʠ.  

1. ʆʜʨʘʟʫ ʥʘʛʦʣʦʩʠʤʦ, ʱʦ ʧʨʦʮʝʜʫʨʘ ʬʦʨʤʫʚʘʥʥʷ ʜʽʻʚʠʭ 

ʢʦʤʧʝʪʝʥʪʥʽʩʥʦ-ʩʚʽʪʦʛʣʷʜʥʠʭ ʷʢʦʩʪʝʡ ʬʘʭʽʚʮʷ ʣʝʞʠʪʴ ʫ ʧʣʦʱʠʥʽ ʪʘʢʦʾ 

ʜʽʷʣʴʥʦʩʪʽ, ʷʢʘ ʻ ʣʦʛʽʯʥʠʤ ʥʘʩʣʽʜʢʦʤ ʜʽʾ ʤʝʭʘʥʽʟʤʫ ʦʩʚʽʪʥʴʦʾ ʜʦʢʪʨʠʥʠ. 

ɿʨʦʟʫʤʽʣʦ, ʱʦ ʚʠʨʽʰʘʣʴʥʘ ʨʦʣʴ ʥʘʣʝʞʠʪʴ ʤʝʭʘʥʽʟʤʦʚʽ 

ʟʦʨʽʻʥʪʦʚʘʥʦʩʪʽ ʦʩʚʽʪʥʴʦʾ ʜʦʢʪʨʠʥʠ ʥʘ ʪʝʨʤʽʥʘʣʴʥʽ ʮʽʥʥʦʩʪʽ, ʪʦʙʪʦ ʪʘʢʽ, 

ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ, ʬʦʨʤʫʶʪʴ ʯʠ ʩʢʣʘʜʘʶʪʴ ʤʝʪʫ ʞʠʪʪʷ ʽʥʜʠʚʽʜʘ. ɯʥʰʽ 

ʤʝʭʘʥʽʟʤʠ ʩʫʯʘʩʥʦʾ ʦʩʚʽʪʥʴʦʾ ʜʦʢʪʨʠʥʠ ʦʨʽʻʥʪʫʶʪʴ ʥʘ ʧʝʨʝʭʽʜ ʚʽʜ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʚʠʢʦʥʘʚʩʴʢʦʾ    ʜʦ   ʧʨʦʝʢʪʥʦ-ʪʚʦʨʯʦʾ      ʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ, 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʨʦʟʚʠʪʦʢ ʤʠʩʣʝʥʥʷ ʡ ʩʚʽʪʦʩʧʨʠʡʤʘʥʥʷ ʷʢ ʥʘ ʨʘʮʽʦʥʘʣʴʥʦ-

ʣʦʛʽʯʥʦʤʫ, ʪʘʢ ʽ ʥʘ ʝʤʦʮʽʡʥʦ-ʮʽʥʥʽʩʥʦʤʫ ʨʽʚʥʷʭ.  

ɼʽʻʚʘ ʦʩʚʽʪʥʷ ʢʦʥʮʝʧʮʽʷ, ʯʠ ʜʦʢʪʨʠʥʘ,  ʚʠʩʪʫʧʘʻ ʩʚʦʻʨʽʜʥʠʤ 

ʪʨʘʥʩʣʷʪʦʨʦʤ ʟʤʽʩʪʦʚʥʦ-ʤʝʪʦʜʦʣʦʛʽʯʥʦʛʦ ʪʨʘʢʪʫʚʘʥʥʷ ʛʣʦʙʘʣʴʥʦʾ ʤʝʪʠ 

ʦʩʚʽʪʠ, ʩʧʝʮʠʬʽʯʥʠʤ ʢʘʪʘʣʽʟʘʪʦʨʦʤ ʩʪʚʦʨʝʥʥʷ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʠʭ, ʥʘʜʽʡʥʠʭ ʽ ʛʫʤʘʥʽʩʪʠʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘʚʯʘʥʥʷ, ʘ 

ʪʘʢʦʞ  ʚʠʟʥʘʯʘʣʴʥʠʢʦʤ  ʪʨʘʻʢʪʦʨʽʡ ʟʜʽʡʩʥʝʥʥʷ ʷʢʽʩʥʦʛʦ ʥʘʚʯʘʥʥʷ. ɿ 

ʪʘʢʠʭ ʧʦʟʠʮʽʡ ʜʠʜʘʢʪʠʢʫ ʬʽʟʠʢʠ ʚʘʨʪʦ ʪʨʘʢʪʫʚʘʪʠ ʷʢ ʥʘʫʢʫ ʧʨʦ 

ʦʧʪʠʤʽʟʘʮʽʶ ʪʘ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʦʨʛʘʥʽʟʘʮʽʾ, ʢʦʥʪʨʦʣʶ, ʫʧʨʘʚʣʽʥʥʷ ʚ 

ʪʘʢʽʡ ʥʘʚʯʘʣʴʥʦ-ʧʽʟʥʘʚʘʣʴʥʽʡ ʜʽʷʣʴʥʦʩʪʽ, ʧʨʝʜʤʝʪ ʢʦʪʨʦʾ 

ʩʧʽʚʚʽʜʥʦʩʠʪʴʩʷ ʟ ʧʨʦʮʝʩʘʤʠ  ʟʘʜʘʥʦʩʪʽ  ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʢʦʨʠʩʥʠʭ  

ʫʩʪʘʥʦʚʦʢ,  ʧʨʦʛʥʦʟʦʚʘʥʦʾ ʤʽʨʠ ʦʙʽʟʥʘʥʦʩʪʽ,  ʚʣʘʩʥʦʾ ʩʠʩʪʝʤʠ 

ʮʽʥʥʦʩʪʝʡ, ʧʨʦʬʝʩʽʡʥʦʛʦ ʢʦʤʧʝʪʝʥʪʥʽʩʥʦʛʦ ʪʘ ʩʚʽʪʦʛʣʷʜʥʦʛʦ ʜʦʩʚʽʜʫ.   
2.  ʇʨʦʛʥʦʟʦʚʘʥʽ ʨʽʚʥʽ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ ʥʘʙʫʚʘʶʪʴ ʦʜʨʘʟʫ ʞ ʦʟʥʘʢ 

ʩʘʤʦʯʠʥʥʦʩʪʽ, ʷʢʱʦ  ʚʩʪʫʧʘʻ ʚ ʜʽʶ ʤʝʭʘʥʽʟʤ ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʛʦ  ʚʧʣʠʚʫ ʥʘ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʷʢ ʨʘʮʽʦʥʘʣʴʥʦ-ʣʦʛʽʯʥʦʛʦ, ʪʘʢ ʽ ʝʤʦʮʽʡʥʦ-ʮʽʥʥʽʩʥʦʛʦ 

ʤʠʩʣʠʪʝʣʴʥʠʭ ʥʘʯʘʣ ʽʥʜʠʚʽʜʘ. ɼʽʷ ʤʝʭʘʥʽʟʤʫ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʛʥʦʟʦʚʘʥʠʭ 

ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ ʚ ʦʩʦʙʠʩʪʽʩʥʦ ʦʨʽʻʥʪʦʚʘʥʦʤʫ ʥʘʚʯʘʥʥʽ ʟʚʦʜʠʪʴʩʷ ʜʦ 

ʧʦʩʪʫʧʦʚʦʛʦ ʪʘ  ʛʘʨʘʥʪʦʚʘʥʦʛʦ  ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʦʙʽʟʥʘʥʦʩʪʽ ʪʦʛʦ, ʭʪʦ 

ʥʘʚʯʘʻʪʴʩʷ .  

3. ʉʴʦʛʦʜʥʽ ʙʝʟʧʝʨʝʯʥʦʶ ʩʪʘʻ ʪʝʟʘ ʧʨʦ ʪʝ, ʱʦ ʦʜʥʦʙʦʢʽʩʪʴ ʫ ʥʘʚʯʘʣʴʥʦ-

ʧʽʟʥʘʚʘʣʴʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʥʝʦʙʭʽʜʥʦ ʨʽʰʫʯʝ ʫʩʫʥʫʪʠ ʽ ʱʦ ʽʩʥʫʻ ʻʜʠʥʠʡ ʰʣʷʭ 

çʚʟʷʪʪʷ ʙʘʨôʻʨʫè ï ʚʤʽʣʝ ʧʦʻʜʥʘʥʥʷ ʚ ʥʘʚʯʘʥʥʽ ʨʘʮʽʦʥʘʣʴʥʦ-ʣʦʛʽʯʥʦʛʦ ʪʘ 

ʝʤʦʮʽʡʥʦ-ʮʽʥʥʽʩʥʦʛʦ ʩʪʠʣʽʚ ʜʽʷʣʴʥʦʩʪʽ. ɯʥʰʠʤʠ ʩʣʦʚʘʤʠ, ʧʨʦ ʤʝʭʘʥʽʟʤ 
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ʚʧʨʦʚʘʜʞʝʥʥʷ ʦʩʚʽʪʥʽʭ ʧʨʽʦʨʠʪʝʪʽʚ ʫ ʨʝʘʣʴʥʠʭ ʫʤʦʚʘʭ ʥʘʚʯʘʥʥʷ ʤʦʞʝʤʦ ʚʝʩʪʠ 

ʤʦʚʫ ʷʢ ʧʨʦ ʥʘʩʣʽʜʦʢ ʢʝʨʦʚʘʥʦʾ ʽʥʪʝʛʨʘʮʽʾ ʦʙʦʭ ʚʢʘʟʘʥʠʭ ʥʘʯʘʣ.  

4. ʇʽʜʛʦʪʦʚʢʘ ʤʘʡʙʫʪʥʴʦʛʦ ʫʯʠʪʝʣʷ ʬʽʟʠʢʠ ï ʮʝ ʦʜʥʦʯʘʩʥʦ ʥʘʙʫʪʪʷ 

ʧʝʚʥʠʭ ʤʽʨ ʦʙʽʟʥʘʥʦʩʪʽ ʟ ʬʽʟʠʢʠ ʪʘ ʤʝʪʦʜʠʢʠ ʾʾ ʥʘʚʯʘʥʥʷ. ɸʚʪʦʨʠ   

ʧʨʦʝʢʪʫ   ʧʽʜʨʫʯʥʠʢʽʚ   (ʨʠʩ. 1, ʨʠʩ. 2) ʦʙˇʨʫʥʪʫʚʘʣʠ ʪʘ ʚʧʨʦʚʘʜʠʣʠ 

ʪʝʭʥʦʣʦʛʽʶ ʙʽʥʘʨʥʠʭ ʮʽʣʝʦʨʽʻʥʪʘʮʽʡ ʷʢ ʟʘʩʽʙ ʬʦʨʤʫʚʘʥʥʷ ʮʽʣʽʩʥʦʛʦ 

ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʢʨʝʜʦ ʤʘʡʙʫʪʥʴʦʛʦ ʬʘʭʽʚʮʷ.   

ʆɹʂʃɸɼʀʅʂɸ1-ɻʆʇɯɼʈʋʏʅʀʂɸ

 
ʈʠʩ. 1. ʇʽʜʨʫʯʥʠʢ ʧʝʨʰʠʡ 

ʆɹʂʃɸɼʀʅʂɸ2-ɻʆʇɯɼʈʋʏʅʀʂɸ

 
ʈʠʩ. 2. ʇʽʜʨʫʯʥʠʢ ʜʨʫʛʠʡ 
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ʅʝʚʘʞʢʦ ʜʦʚʝʩʪʠ, ʱʦ ʚ ʙʘʛʘʪʴʦʭ, ʧʝʜʘʛʦʛʽʯʥʦ ʦʨʽʻʥʪʦʚʘʥʠʭ, 

ʦʩʚʽʪʥʴʦ-ʧʨʦʬʝʩʽʡʥʠʭ ʧʨʦʛʨʘʤʘʭ (ʆʇʇ) ʪʘ ʦʩʚʽʪʥʴʦ-ʢʚʘʣʽʬʽʢʘʮʽʡʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ (ʆʂʍ) ʧʨʦʛʥʦʟʦʚʘʥʽ ʨʽʚʥʽ ʬʘʭʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʽ 

ʩʚʽʪʦʛʣʷʜʫ ʥʝ ʜʝʪʝʨʤʽʥʫʻʪʴʩʷ ʦʙ'ʻʢʪʠʚʥʠʤʠ ʯʠʥʥʠʢʘʤʠ, ʷʢʽ ʤʘʣʠ ʙ 

ʥʘʣʘʰʪʦʚʫʚʘʪʠ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʚ ʩʪʫʜʝʥʪʘ ʧʨʦʬʝʩʽʡʥʦ 

ʟʥʘʯʫʱʠʭ ʷʢʦʩʪʝʡ. ɼʣʷ ʫʩʫʥʝʥʥʷ ʪʘʢʦʛʦ ʧʨʦʪʠʨʽʯʯʷ, ï ʟʤʽʩʪ ʥʘʚʯʘʣʴʥʦ-

ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʽ ʚʽʜʩʫʪʥʽʩʪʴ ʢʦʥʢʨʝʪʠʟʦʚʘʥʠʭ 

ʮʽʣʝʡ ʮʽʻʾ ʜʽʷʣʴʥʦʩʪʽ, ʟ ʽʥʰʦʛʦ ʙʦʢʫ,  ï ʚʘʨʪʦ ʦʨʽʻʥʪʫʚʘʪʠʩʴ ʥʘ ʙʽʥʘʨʥʫ 

ʮʽʣʴʦʚʫ ʧʨʦʛʨʘʤʫ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʽʩʪʴ   ʘʜʝʢʚʘʪʥʦʛʦ 

ʩʧʽʚʚʽʜʥʝʩʝʥʥʷ ʟʤʽʩʪʫ ʢʦʥʢʨʝʪʥʦʾ ʥʘʚʯʘʣʴʥʦʾ ʜʠʩʮʠʧʣʽʥʠ ʟʽ ʟʤʽʩʪʦʤ 

ʤʝʪʦʜʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʴʦʛʦ ʧʝʜʘʛʦʛʘ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʨʝʘʣʽʟʦʚʘʥʦ ʚ 

ʦʙʠʜʚʦʭ ʥʘʟʚʘʥʠʭ ʧʽʜʨʫʯʥʠʢʘʭ  ʽ ʜʦʩʚʽʜ ʧʽʜʪʚʝʨʜʞʫʻ, ʱʦ ʧʨʘʢʪʠʢʘ ʾʭ 

ʚʠʢʦʨʠʩʪʘʥʷʥʷ ʫ ʥʘʚʯʘʥʥʽ ʝʬʝʢʪʠʚʥʘ.  

5. ʇʨʦʮʝʜʫʨʘ ʬʦʨʤʫʚʘʥʥʷ ʬʘʭʽʚʮʷ ʷʢ ʽ ʨʝʟʫʣʴʪʘʪʠʚʥʠʡ ʘʢʪ 

ʜʽʷʣʴʥʦʩʪʽ ʟʘʚʞʜʠ ʤʘʶʪʴ ʦʟʥʘʢʠ ʮʽʣʽʩʥʦʛʦ ʮʠʢʣʫ, ï ʧʣʘʥʫʚʘʥʥʷ,  

ʚʠʢʦʥʘʥʥʷ, ʧʝʨʝʚʽʨʢʘ, ʜʽʷ.  

ɯ ʚʞʝ ʥʘ ʧʽʜʩʪʘʚʽ ʦʩʤʠʩʣʝʥʥʷ ʬʘʢʪʫ ʥʝʚʽʜʚʦʨʦʪʥʦʩʪʽ ʧʨʦʪʽʢʘʥʥʷ (ʘ, 

ʦʪʞʝ, ʡ ʧʝʚʥʦʾ ʤʽʨʠ  ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ) ʧʨʦʮʝʜʫʨʠ ʬʦʨʤʫʚʘʥʥʷ 

ʧʨʝʜʤʝʪʥʠʭ ʽ ʧʨʦʬʝʩʽʡʥʠʭ ʢʦʤʧʝʪʝʥʮʽʡ, ʷʢ ʟʘʚʝʨʰʝʥʦʛʦ ʮʠʢʣʫ, 

ʧʨʠʭʦʜʠʤʦ ʜʦ ʻʜʠʥʦʛʦ ʚʠʩʥʦʚʢʫ ʧʨʦ ʪʝ, ʱʦ ʚ ʦʩʥʦʚʽ ʤʝʥʝʜʞʤʝʥʪʫ ʷʢʦʩʪʽ 

ʧ̔ ʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ ʤʘʻ ʙʫʪʠ ʟʦʨʽʻʥʪʦʚʘʥʽʩʪʴ ʥʘʚʯʘʥʥʷ ʥʘ ʧʨʦʛʥʦʟʦʚʘʥʽ 

ʧʨʝʜʤʝʪʥʽ ʪʘ ʧʨʦʬʝʩʽʡʥʽ ʢʦʤʧʝʪʝʥʮʽʾ ʚ ʟʤʦʜʝʣʴʦʚʘʥʠʭ ʪʘ ʨʝʘʣʴʥʠʭ 

ʬʘʭʦʚʠʭ ʫʤʦʚʘʭ (ʮʷ ʜʽʷʣʴʥʽʩʪʴ ʽ ʻ ʟʘʩʦʙʦʤ ʚʠʷʚʣʝʥʥʷ ʤʽʨʠ ʥʘʙʫʪʠʭ 

ʽʥʜʠʚʽʜʦʤ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, ʪʦʙʪʦ ʧʦʢʘʟʥʠʢʘ ʜʦʩʷʛʥʝʥʥʷ ʧʨʦʛʥʦʟʦʚʘʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʚʯʘʥʥʷ). ʊʽʣʴʢʠ ʦʙôʻʢʪʠʚʥʠʡ ʢʦʥʪʨʦʣʴ ʨʝʟʫʣʴʪʘʪʽʚ 

ʥʘʚʯʘʥʥʷ ʪʘ ʨʝʘʣʴʥʝ ʫʧʨʘʚʣʽʥʥʷ (ʧʨʦʛʥʦʟʫʚʘʥʥʷ, ʩʧʽʚʩʪʘʚʣʝʥʥʷ, 

ʢʦʨʠʛʫʚʘʥʥʷ, ʨʝʛʫʣʶʚʘʥʥʷ) ʧʨʦʮʝʜʫʨʦʶ ʬʦʨʤʫʚʘʥʥʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ 

ʟʜʘʪʥʽ ʟʘʙʝʟʧʝʯʠʪʠ ʧʨʦʛʥʦʟʦʚʘʥʽʩʪʴ ʽ ʷʢʽʩʪʴ ʫ ʬʘʭʦʚʦʤʫ ʩʪʘʥʦʚʣʝʥʥʽ 

ʤʘʡʙʫʪʥʴʦʛʦ ʫʯʠʪʝʣʷ. ʊʨʘʢʪʫʶʯʠ ʷʢʽʩʪʴ ʷʢ ʩʠʩʪʝʤʥʫ ʤʝʪʦʜʦʣʦʛʽʯʥʫ 

ʢʘʪʝʛʦʨʽʶ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʩʪʫʧʽʥʴ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʨʝʟʫʣʴʪʘʪʫ ʧʦʩʪʘʚʣʝʥʽʡ 

ʤʝʪʽ, ʣʝʛʢʦ ʦʢʨʝʩʣʠʪʠ ʪʨʘʻʢʪʦʨʽʶ ʨʦʟʚôʷʟʘʥʥʷ ʚʢʘʟʘʥʦʾ ʧʨʦʙʣʝʤʠ ʷʢ 

ʚʟʘʛʘʣʽ, ʪʘʢ ʽ ʧʨʠʤʽʥʠʤʦ ʜʦ ʦʩʚʽʪʥʴʦʾ ʛʘʣʫʟʽ çʬʽʟʠʢʘè, ʘ ʱʝ ʪʦʯʥʽʰʝ ï 

ʬʘʭʦʚʦʛʦ ʩʪʘʥʦʚʣʝʥʥʷ ʤʘʡʙʫʪʥʴʦʛʦ  ʚʯʠʪʝʣʷ ʬʽʟʠʢʠ.  

6. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʦʩʥʦʚʦʶ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʬʝʩʽʡʥʠʭ ʷʢʦʩʪʝʡ 

ʤʘʡʙʫʪʥʴʦʛʦ ʬʘʭʽʚʮʷ ʻ ʡʦʛʦ ʟʘʣʫʯʝʥʥʷ (ʜʨʝʚʥʷ ʤʫʜʨʽʩʪʴ ʛʣʘʩʠʪʴ:  

ñʉʢʘʞʠ ʤʝʥʽ ï ʽ ʷ ʟʘʙʫʜʫ; ʧʦʢʘʞʠ ʤʝʥʽ ï ʽ ʷ ʟʘʧʘʤôʷʪʘʶ; ʟʘʣʫʯʠ ʤʝʥʝ ï ʽ ʷ 

ʥʘʚʯʫʩʴò) ʜʦ ʘʢʪʠʚʥʦʾ ʥʘʚʯʘʣʴʥʦ-ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʧʨʠʯʦʤʫ ʪʘʢʦʾ, 

ʱʦʙ ñʪʝʦʨʝʪʠʢò ʙʽʣʴʰʝ ʧʨʘʢʪʠʢʫʚʘʚ, ʘ ñʝʤʧʽʨʠʢò ʙʽʣʴʰʝ ʪʝʦʨʝʪʠʟʫʚʘʚ;  

ʜʽʻʚʠʡ ʨʽʚʝʥʴ ʦʙʽʟʥʘʥʦʩʪʽ, ʧʨʦʬʝʩʽʡʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʪʘ ʩʚʽʪʦʛʣʷʜʫ  

ʬʘʭʽʚʮʷ ʬʦʨʤʫʻʪʴʩʷ ʪʽʣʴʢʠ ʯʝʨʝʟ ʥʘʣʝʞʥʝ ʥʘʚʽʶʚʘʥʥʷ ʚʽʜʥʦʰʝʥʴ ʜʦ 

ʦʙôʻʢʪʘ ʧʽʟʥʘʥʥʷ; ʧʨʠʥʮʠʧ ʜʠʥʘʤʽʯʥʦʛʦ ʙʘʣʘʥʩʫ ʨʘʮʽʦʥʘʣʴʥʦ-ʣʦʛʽʯʥʦʛʦ 

ʽ ʧʦʯʫʪʪʻʚʦ-ʝʤʦʮʽʡʥʦʛʦ, ʧʦʢʣʘʜʝʥʠʡ ʚ ʦʩʥʦʚʫ ʥʘʚʯʘʥʥʷ, ʩʧʨʠʷʻ 

ʬʦʨʤʫʚʘʥʥʶ ʫ ʩʪʫʜʝʥʪʽʚ ʚʣʘʩʥʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʢʨʝʜʦ.  
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ʇʽʜʨʫʯʥʠʢʠ ʪʘ ʥʘʚʯʘʣʴʥʽ ʧʦʩʽʙʥʠʢʠ ʥʘʟʚʘʥʦʛʦ ʥʘʚʯʘʣʴʥʦ-

ʤʝʪʦʜʠʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʚʠʩʪʫʧʘʶʪʴ ʥʦʩʽʷʤʠ ʟʤʽʩʪʦʚʠʭ ʪʘ ʩʝʨʝʜʦʚʠʱʥʠʭ 

ʦʩʚʽʪʥʽʭ ʩʪʘʥʜʘʨʪʽʚ ʪʘ ʟʘʩʦʙʘʤʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʤʝʪʦʜʦʣʦʛʽʾ, ʪʝʭʥʦʣʦʛʽʡ ʽ 

ʤʝʪʦʜʠʢ ʜʽʻʚʦʛʦ ʨʝʟʫʣʴʪʘʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ ʽ ʨʝʘʣʽʟʘʮʽʾ ʚʠʤʦʛ ʚʽʜʧʦʚʽʜʥʠʭ 

ʦʩʚʽʪʥʴʦ-ʧʨʦʬʝʩʽʡʥʠʭ ʧʨʦʛʨʘʤ (ʆʇʇ) ʪʘ ʦʩʚʽʪʥʴʦ-ʢʚʘʣʽʬʽʢʘʮʽʡʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ (ʆʂʍ). 

ʂʨʽʤ ʪʦʛʦ, ʥʝʦʙʭʽʜʥʦ ʥʘʛʦʣʦʩʠʪʠ, ʱʦ ʚʩʽ ʮʽ ʪʚʦʨʠ ʢʦʥʮʝʧʪʫʘʣʴʥʦ 

ʦʙʩʣʫʛʦʚʫʶʪʴ ʻʜʠʥʫ ʛʣʦʙʘʣʴʥʫ ʤʝʪʫ: ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚ 

ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʜʽʻʚʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʢʨʝʜʦ ʤʘʡʙʫʪʥʴʦʛʦ ʚʯʠʪʝʣʷ 

ʬʽʟʠʢʠ. ʋ ʥʠʭ ʪʘʢʦʞ ʟʥʘʡʰʦʚ  ʩʚʦʻ ʚʽʜʦʙʨʘʞʝʥʥʷ ʽ ʚʪʽʣʝʥʥʷ ʚʘʞʣʠʚʠʡ 

ʧʝʜʘʛʦʛʽʯʥʠʡ ʬʝʥʦʤʝʥ: ʟ ʤʦʤʝʥʪʫ ʧʝʨʝʭʦʜʫ (ʫ ʥʘʚʯʘʥʥʽ ʤʘʡʙʫʪʥʴʦʛʦ 

ʬʘʭʽʚʮʷ) ʥʘ ʦʧʘʥʫʚʘʥʥʷ ʯʘʩʪʢʦʚʠʭ ʤʝʪʦʜʠʢ, ʫ ʙʽʥʘʨʥʠʭ ʮʽʣʴʦʚʠʭ 

ʧʨʦʛʨʘʤʘʭ ʟʥʠʢʘʻ ʧʦʪʨʝʙʘ ʞʦʨʩʪʢʦʾ ʛʨʘʜʘʮʽʾ  ʨʽʚʥʽʚ ʦʙʽʟʥʘʥʦʩʪʽ ʟʘ 

ʩʢʣʘʜʦʚʦʶ ʤʝʪʦʜʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ, ʭʦʯ ʟʘ ʩʢʣʘʜʦʚʦʶ ʟʤʽʩʪʫ ʬʽʟʠʢʠ 

ʚʦʥʘ ʟʘʣʠʰʘʻʪʴʩʷ. ʇʦʷʩʥʝʥʥʷ ʬʝʥʦʤʝʥʫ ʚʠʧʣʠʚʘʻ ʟ ʪʦʛʦ, ʱʦ 

ʧʝʜʘʛʦʛʽʯʥʝ ʢʨʝʜʦ ï ʮʝ ʩʧʣʘʚ ʥʘʡʚʠʱʠʭ ʨʽʚʥʽʚ ʧʨʦʬʝʩʽʡʥʠʭ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʪʘ ʩʚʽʪʦʛʣʷʜʫ, ʽ, ʦʪʞʝ, ʫ ʢʦʞʥʦʤʫ ʢʦʥʢʨʝʪʥʦʤʫ ʚʠʧʘʜʢʫ 

ʱʦʜʦ ʤʝʪʦʜʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʥʝʦʙʭʽʜʥʦ ʟʘʜʘʚʘʪʠʩʴ ʚʠʤʦʛʘʤʠ ʥʘʡʚʠʱʠʭ 

ʢʦʤʧʝʪʝʥʪʥʽʩʥʦ-ʩʚʽʪʦʛʣʷʜʥʠʭ ʦʨʽʻʥʪʠʨʽʚ (ʫʤʽʥʥʷ, ʥʘʚʠʯʢʘ, ʧʝʨʝʢʦʥʘʥʥʷ, 

ʟʚʠʯʢʘ). ɿʚʽʩʥʦ, ʱʦ ʚʠʢʣʘʜʘʯ, ʷʢʠʡ ʧʨʘʮʶʻ ʥʘ ʮʴʦʤʫ ʟʨʽʟʽ ʟʽ ʩʪʫʜʝʥʪʦʤ 

ʤʘʻ ʧʦʚʥʦʚʽʩʥʦ ʧʽʜʪʨʠʤʫʚʘʪʠ ʽ ʩʪʠʤʫʣʶʚʘʪʠ  ʨʦʟʛʦʨʪʘʥʥʷ ʪʘʢʦʛʦ 

ʩʮʝʥʘʨʽʶ ʥʘʚʯʘʣʴʥʦ-ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ɯ ʚʞʝ ʷʢ ʯʘʩʪʢʦʚʽ ʥʘʩʣʽʜʢʠ 

ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʫʯʘʩʥʠʢʽʚ ʧʨʦʮʝʩʫ ï ʚʠʩʦʢʘ ʫʩʧʽʰʥʽʩʪʴ ʫ 

ʥʘʚʯʘʥʥʽ, ʚʠʛʦʪʦʚʣʝʥʥʷ ʽ ʤʦʜʝʨʥʽʟʘʮʽʷ ʬʽʟʠʯʥʠʭ ʧʨʠʣʘʜʽʚ, ʩʪʚʦʨʝʥʥʷ 

ʽʤʽʪʘʮʽʡʥʦ-ʤʦʜʝʣʶʶʯʠʭ ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʛʨʘʤ, ʧʽʜʛʦʪʦʚʢʘ ʧʨʝʟʝʥʪʘʮʽʡʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʥʘ ʟʘʜʘʥʫ ʪʝʤʫ, ʫʯʘʩʪʴ ʫ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʠʭ ʢʦʥʢʫʨʩʘʭ ʪʘ 

ʢʦʥʬʝʨʝʥʮʽʷʭ, ʟʜʽʡʩʥʝʥʥʷ ʥʘʫʢʦʚʠʭ ʧʫʙʣʽʢʘʮʽʡ ʪʦʱʦ. 

ʆʩʪʘʪʦʯʥʘ çʜʦʚʦʜʢʘè, çʚʽʜʛʨʘʥʶʚʘʥʥʷè, ʬʦʨʤʫʚʘʥʥʷ ʘʚʪʦʨʩʴʢʦʛʦ 

ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʢʨʝʜʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘʚʜʷʢʠ ʚʠʢʦʨʠʩʪʘʥʥʶ (ʜʠʚ. 

ʩʢʦʨʦʯʝʥʠʡ ʧʝʨʝʣʽʢ  ʚʠʱʝ) ʪʘ ʧʽʜ ʚʧʣʠʚʦʤ ʽʜʝʦʣʦʛʽʾ ʨʽʟʥʠʭ ʤʝʪʦʜʠʯʥʠʭ 

ʨʝʢʦʤʝʥʜʘʮʽʡ ʪʘ ʢʝʨʽʚʥʠʮʪʚ, ʽʥʩʪʨʫʢʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʩʮʝʥʘʨʽʾʚ 

ʥʘʚʯʘʣʴʥʦ-ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʦʱʦ. 

The article is devoted  the decision of problem of introduction of innovative 

technologies  of providing of kompetentnisnogo and world view becoming of future 

specialists in the conditions of the personality oriented studies. 

Key words: innovative technologies, studies, educational prognosis, integral 

measuring devices of quality of knowledges and world view, objective control, 

management, management.  
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ʋɼʂ 517.5 

ɺ.ʆ.ɻʥʘʪʶʢ, ʢʘʥʜʠʜʘʪ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ,  

ʖ.ɺ.ɻʥʘʪʶʢ, ʢʘʥʜʠʜʘʪ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ,  

ʋ.ɺ.ɻʫʜʠʤʘ, ʢʘʥʜʠʜʘʪ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ  

ɼɽʗʂɯ ɺʃɸʉʊʀɺʆʉʊɯ ʎɯʃʔʆɺʆɰ ʌʋʅʂʎɯɰ 

ʋɿɸɻɸʃʔʅɽʅʆɰ ɿɸɼɸʏɯ ʇʈʆ ɺɯɼʅʆʉʅʀʁ ʏɽɹʀʐʆɺʉʔʂʀʁ 

ʎɽʅʊʈ ʂʆʄʇɸʂʊɸ ʃɯʅɯʁʅʆɻʆ ʅʆʈʄʆɺɸʅʆɻʆ ʇʈʆʉʊʆʈʋ   

ʋ ʩʪʘʪʪʽ ʚʩʪʘʥʦʚʣʝʥʦ ʜʝʷʢʽ ʚʣʘʩʪʠʚʦʩʪʽ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ ʫʟʘʛʘʣʴʥʝʥʦʾ 

ʟʘʜʘʯʽ ʧʨʦ ʚʽʜʥʦʩʥʠʡ ʯʝʙʠʰʦʚʩʴʢʠʡ ʮʝʥʪʨ ʢʦʤʧʘʢʪʘ ʣʽʥʽʡʥʦʛʦ ʥʦʨʤʦʚʘʥʦʛʦ 

ʧʨʦʩʪʦʨʫ .  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʢʦʤʧʘʢʪ, ʮʽʣʴʦʚʘ ʬʫʥʢʮʽʷ,  ʯʝʙʠʰʦʚʩʴʢʠʡ ʮʝʥʪʨ. 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ. ʅʝʭʘʡ ïʣʽʥʽʡʥʠʡ ʥʘʜ ʧʦʣʝʤ ʜʽʡʩʥʠʭ 

(ʢʦʤʧʣʝʢʩʥʠʭ) ʯʠʩʝʣ ʥʦʨʤʦʚʘʥʠʡ ʧʨʦʩʪʽʨ, K X -ʤʥʦʞʠʥʘ ʥʝʧʦʨʦʞʥʽʭ 

ʢʦʤʧʘʢʪʽʚ ʮʴʦʛʦ ʧʨʦʩʪʦʨʫ, K K X , V X , p - ʟʘʜʘʥʘ ʥʘ X  ʦʧʫʢʣʘ 

ʥʝʧʝʨʝʨʚʥʘ ʬʫʥʢʮʽʷ. 

ʇʦʩʪʘʚʠʤʦ ʟʘʜʘʯʫ ʚʽʜʰʫʢʘʥʥʷ ʚʝʣʠʯʠʥʠ 
* inf supV

x V y K

K p y x .                 (1) 

ʗʢʱʦ p x x , x X, ʪʦ ʟʘʜʘʯʘ ʚʽʜʰʫʢʘʥʥʷ ʚʝʣʠʯʠʥʠ (1) ʩʪʘʻ 

ʟʘʜʘʯʝʶ ʧʨʦ ʯʝʙʠʰʦʚʩʴʢʠʡ ʮʝʥʪʨ ʢʦʤʧʘʢʪʥʘ K  ʚʽʜʥʦʩʥʦ ʤʥʦʞʠʥʠ V . 

ʌʫʥʢʮʽʶ supK
y K

x p y x , x X, ʥʘʟʚʝʤʦ ʮʽʣʴʦʚʦʶ 

ʬʫʥʢʮʽʻʶ ʟʘʜʘʯʽ ʚʽʜʰʫʢʘʥʥʷ ʚʝʣʠʯʠʥʠ  

(1). ʋ ʨʦʙʦʪʽ ʚʩʪʘʥʦʚʣʝʥʦ ʜʝʷʢʽ ʚʣʘʩʪʠʚʦʩʪʽ ʮʽʻʾ ʬʫʥʢʮʽʾ. 

ʊʚʝʨʜʞʝʥʥʷ1. ɼʣʷ ʢʦʞʥʦʛʦ x X  ʬʫʥʢʮʽʷ ʫ X p y xʻ 

ʥʝʧʝʨʝʨʚʥʦʶ ʥʘ X . 

ʆʩʢʽʣʴʢʠ ʤʘʻ ʤʽʩʮʝ ʪʚʝʨʜʞʝʥʥʷ 1 ʽ K - ʢʦʤʧʘʢʪ ʧʨʦʩʪʦʨʫ X, ʪʦ 
ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʫʟʘʛʘʣʴʥʝʥʦʾ ʪʝʦʨʝʤʠ ɺʝʡʻʨʰʪʨʘʩʩʘ (ʜʠʚ., ʥʘʧʨʠʢʣʘʜ, 

[1,ʩ.28]) ʮʷ ʬʫʥʢʮʽʷ ʜʦʩʷʛʘʻ ʥʘ K ʩʚʦʛʦ ʥʘʡʙʽʣʴʰʦʛʦ ʟʥʘʯʝʥʥʷ. 

ɿ ʦʛʣʷʜʫ ʥʘ ʚʠʱʝʩʢʘʟʘʥʝ ʟʘʜʘʯʫ ʚʽʜʰʫʢʘʥʥʷ ʚʝʣʠʯʠʥʠ (1) ʧʦʜʘʤʦ ʫ 

ʪʘʢʦʤʫ ʚʠʛʣʷʜʽ 
* inf maxV

x V y K
K p y x ,                 (2) 

ʘ ʬʫʥʢʮʽʶ K x , x X, ʟʘʧʠʰʝʤʦ ʫ ʚʠʛʣʷʜʽ 

maxK
y K

x p y x , x X . 

ʊʝʦʨʝʤʘ 1. ʌʫʥʢʮʽʷ maxK
y K

x p y x , x X, ʻ ʦʧʫʢʣʦʶ ʪʘ 

ʥʝʧʝʨʝʨʚʥʦʶ ʥʘ X . 

X



 13 

ɼʦʚʝʜʝʥʥʷ. ʆʧʫʢʣʽʩʪʴ ʬʫʥʢʮʽʾ K x , x X, ʣʝʛʢʦ ʚʠʧʣʠʚʘʻ ʟ 

ʦʧʫʢʣʦʩʪʽ ʬʫʥʢʮʽʾ p x , x X, ʥʘ X . 

ʇʝʨʝʢʦʥʘʻʤʦʩʷ ʫ ʥʝʧʝʨʝʨʚʥʦʩʪʽ ʬʫʥʢʮʽʾ K x , ,x X  ʥʘ X . 

ʅʝʭʘʡ 0x X , A R ʽ 0K x A. ɿʚʽʜʩʠ ʚʠʧʣʠʚʘʻ, ʱʦ   

0p y x A, y K .                                (3) 

ʆʩʢʽʣʴʢʠ ʬʫʥʢʮʽʷ p  ʻ ʥʝʧʝʨʝʨʚʥʦʶ ʥʘ X, ʪʦ ʟ ʫʨʘʭʫʚʘʥʥʷʤ (3) 

ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʜʣʷ ʢʦʞʥʦʛʦ y K  ʽʩʥʫʻ ʦʢʽʣ O y  ʪʦʯʢʠ 

y  ʪʘ ʦʢʽʣ 0yO x  ʪʦʯʢʠ 0x  ʧʨʦʩʪʦʨʫ X  ʪʘʢʽ, ʱʦ  

p z x A, z O y , 0yx O x .          (4) 

ʆʩʢʽʣʴʢʠ K - ʢʦʤʧʘʢʪ, ʪʦ ʟ ʡʦʛʦ ʚʽʜʢʨʠʪʦʛʦ ʧʦʢʨʠʪʪʷ O y , y K , 

ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʩʢʽʥʯʝʥʥʝ ʧʽʜʧʦʢʨʠʪʪʷ iO y , iy K , 1,i m, ʪʦʙʪʦ  

1

m

i

i

K O y8 .                                 (5) 

ʅʝʭʘʡ 0 0

1
i

m

y

i

O x O x1 . ɿ (4) ʚʠʧʣʠʚʘʻ, ʱʦ  

p z x A,
1

m

i

i

z O y8 , 0x O x .                (6) 

ʆʩʢʽʣʴʢʠ ʤʘʻ ʤʽʩʮʝ (5), ʪʦ ʜʣʷ ʢʦʞʥʦʛʦ y K   
1

m

i

i

y O y8 . 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ (6) ʪʦʜʽ  p y x A, 0x O x , y K . 

ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʪʚʝʨʜʞʝʥʥʷ 1 ʟʚʽʜʩʠ ʦʜʝʨʞʠʤʦ 

maxK
y K

x p y x A, 0x O x . 

ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʬʫʥʢʮʽʷ K x , x X, ʻ ʥʘʧʽʚʥʝʧʝʨʝʨʚʥʦʶ ʟʚʝʨʭʫ 

ʚ ʪʦʯʮʽ 0x . ʆʩʢʽʣʴʢʠ ʮʷ ʬʫʥʢʮʽʷ ʦʧʫʢʣʘ ʥʘ X, ʪʦ ʚʦʥʘ ʥʝʧʝʨʝʨʚʥʘ ʚ 

ʪʦʯʮʽ 0x  (ʜʠʚ., ʥʘʧʨʠʢʣʘʜ, [2,ʩ.312]). 

ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʪʦʛʦ, ʱʦ ʪʦʯʢʫ 0x  ʚʠʙʨʘʥʦ ʜʦʚʽʣʴʥʦ ʟ X, ʨʦʙʠʤʦ 

ʚʠʩʥʦʚʦʢ, ʱʦ K x , x X, ʻ ʥʝʧʝʨʝʨʚʥʦʶ ʥʘ X . 

ʊʝʦʨʝʤʫ ʜʦʚʝʜʝʥʦ. 

ʋ ʧʦʜʘʣʴʰʦʤʫ ʙʫʜʝʤʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʘʢʽ ʧʦʟʥʘʯʝʥʥʷ ʪʘ ʧʦʥʷʪʪʷ.  
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ʅʝʭʘʡ 
*X - ʧʨʦʩʪʽʨ,  ʩʧʨʷʞʝʥʠʡ ʟ X , F - ʜʽʡʩʥʦʟʥʘʯʥʘ ʬʫʥʢʮʽʷ, 

ʟʘʜʘʥʘ ʥʘ X . 

 ʇʦʣʷʨʦʶ 
*F  ʬʫʥʢʮʽʾ F, ʘʙʦ ʬʫʥʢʮʽʻʶ, ʩʧʨʷʞʝʥʦʶ ʟ F , 

ʥʘʟʠʚʘʻʪʴʩʷ ʬʫʥʢʮʽʷ ʥʘ 
*X , ʦʟʥʘʯʝʥʘ ʨʽʚʥʽʩʪʶ 

* sup
x X

F f f x F x , 
* ,f X  

(ʜʠʚ., ʥʘʧʨʠʢʣʘʜ, [2 , ʩ. 319]). 

ʄʥʦʞʠʥʘ 
* * *: ,domF f f X F f  ʥʘʟʠʚʘʻʪʴʩʷ 

ʝʬʝʢʪʠʚʥʦʶ ʤʥʦʞʠʥʦʶ ʬʫʥʢʮʽʾ 
*F  (ʜʠʚ., ʥʘʧʨʠʢʣʘʜ, [2, ʩ. 306]). 

ʅʝʭʘʡ C - ʟʘʤʢʥʝʥʘ ʦʧʫʢʣʘ ʤʥʦʞʠʥʘ ʚ X. ɸʩʠʤʧʪʦʪʠʯʥʠʤ 

ʢʦʥʫʩʦʤ C  ʤʥʦʞʠʥʠ C  ʥʘʟʠʚʘʻʪʴʩʷ ʤʥʦʞʠʥʘ  ʪʘʢʠʭ ʪʦʯʦʢ y Y, ʱʦ 

0x ty C  ʜʣʷ ʜʦʚʽʣʴʥʦʾ ʪʦʯʢʠ 0x C  ʽ ʜʦʚʽʣʴʥʦʛʦ 0t (ʜʠʚ., 

ʥʘʧʨʠʢʣʘʜ, [2 , ʩ. 345]). 

ʅʝʭʘʡ F - ʟʘʜʘʥʘ ʥʘ X  ʦʧʫʢʣʘ ʥʘʧʽʚʥʝʧʝʨʝʨʚʥʘ ʟʥʠʟʫ ʜʽʡʩʥʦʟʥʘʯʥʘ 

ʬʫʥʢʮʽʷ. ʊʦʜʽ ʬʫʥʢʮʽʷ 
*

sup
f domF

F z f z , z X, ʥʘʟʠʚʘʻʪʴʩʷ 

ʘʩʠʤʧʪʦʪʠʯʥʦʶ ʬʫʥʢʮʽʻʶ ʜʣʷ F(ʜʠʚ., ʥʘʧʨʠʢʣʘʜ, [2, ʩ. 346 ʽ 347]). 

ʊʚʝʨʜʞʝʥʥʷ 2. ʉʧʨʘʚʝʜʣʠʚʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

 
* *

Kdomp dom . 

ɼʦʚʝʜʝʥʥʷ. ʅʝʭʘʡ 
*f domp  ʽ, ʦʪʞʝ, 

*f domp , y K . 

ʄʘʻʤʦ, ʱʦ  
* supK K

x X

f f x x  

sup max
y Kx X

f x p y x  

sup sup
x X x X

f x p y x f y x p y x  

*f y p f f y , 
*f domp . 

ɿʚʽʜʩʠ ʡ ʚʠʧʣʠʚʘʻ, ʱʦ 
* *

Kdomp dom . 

ʊʚʝʨʜʞʝʥʥʷ ʜʦʚʝʜʝʥʦ. 

ʊʝʦʨʝʤʘ 2. ʄʘʻ ʤʽʩʮʝ ʨʽʚʥʽʩʪʴ 

K z p z , z X . 

ɼʦʚʝʜʝʥʥʷ. ʆʩʢʽʣʴʢʠ ʬʫʥʢʮʽʷ K x , x X, ʻ ʦʧʫʢʣʦʶ ʪʘ 

ʥʝʧʝʨʝʨʚʥʦʶ ʥʘ X(ʜʠʚ. ʪʝʦʨʝʤʫ1), ʪʦ 



 15 

*

sup
K

K
f dom

z f z , z X .                           (7) 

ʆʩʢʽʣʴʢʠ 
* *

Kdomp dom  (ʜʠʚ. ʪʚʝʨʜʞʝʥʥʷ 2), ʪʦ  

* * *

sup sup sup
K

K
f dom f domp f domp

z f z f z f z  

, .p z z X                                   (8) 

ʇʝʨʝʢʦʥʘʻʤʦʩʷ, ʱʦ 

 , .K z p z z X                       (9) 

ʇʨʠʧʫʩʪʠʤʦ, ʱʦ ʜʣʷ ʜʝʷʢʦʛʦ z X  

.K z p z  

ʊʦʜʽ ʽʩʥʫʻ ʯʠʩʣʦ a  ʪʘʢʝ, ʱʦ 

.K z a p z                             (10) 

ʊʦʤʫ (ʜʠʚ., ʥʘʧʨʠʢʣʘʜ, [2 , ʩ. 346]) 

0 0

max max0
sup sup

y K y KK K

t t

p y t z p ytz
a

t t
. 

ɿʚʽʜʩʠ ʚʠʧʣʠʚʘʻ ʽʩʥʫʚʘʥʥʷ ʯʠʩʣʘ 0 0t  ʪʘʢʦʛʦ, ʱʦ  

00 0

0 0

max max maxt
y K y K y K

p y t z p y p y t z p y
a

t t
 

0 00

0

t tp y t z p y

t
, ʜʝ 

0t
y K .               (11) 

ɿ ʜʨʫʛʦʛʦ ʙʦʢʫ ʟ (10) ʦʜʝʨʞʠʤʦ 

0

sup
t

p y t z p y p y t z p y
a p z

t t
, 

, 0y K t , 

ʱʦ ʩʫʧʝʨʝʯʠʪʴ (11). 

ʊʝʦʨʝʤʫ ʜʦʚʝʜʝʥʦ. 

ʊʚʝʨʜʞʝʥʥʷ 3. ʅʝʭʘʡ V - ʦʧʫʢʣʘ ʟʘʤʢʥʝʥʘ ʣʦʢʘʣʴʥʦ ʢʦʤʧʘʢʪʥʘ 

ʤʥʦʞʠʥʘ ʧʨʦʩʪʦʨʫ X, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʩʢʽʥʯʝʥʥʦʚʠʤʽʨʥʠʡ ʧʽʜʧʨʦʩʪʽʨ, 

1m m
z - ʥʝʦʙʤʝʞʝʥʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʤʥʦʞʠʥʠ V , ʜʣʷ ʷʢʦʾ ʯʠʩʣʦʚʘ 
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ʧʦʩʣʽʜʦʚʥʽʩʪʴ 
1K m m

z  ʦʙʤʝʞʝʥʘ ʟʚʝʨʭʫ. ʊʦʜʽ ʽʩʥʫʻ ʥʝʥʫʣʴʦʚʠʡ 

ʝʣʝʤʝʥʪ z  ʤʥʦʞʠʥʠ V  ʪʘʢʠʡ, ʱʦ 0p z . 

ɼʦʚʝʜʝʥʥʷ. ʆʩʢʽʣʴʢʠ ʬʫʥʢʮʽʷ K x , x X, ʻ ʦʧʫʢʣʦʶ ʽ 

ʥʝʧʝʨʝʨʚʥʦʶ ʥʘ X(ʜʠʚ. ʪʝʦʨʝʤʫ 1), ʪʦ ʟʛʽʜʥʦ ʟ ʣʝʤʦʶ 2 [3] ʽʩʥʫʻ 

ʥʝʥʫʣʴʦʚʠʡ ʝʣʝʤʝʥʪ z  ʤʥʦʞʠʥʠ V  ʪʘʢʠʡ, ʱʦ 0K z . 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʪʝʦʨʝʤʠ 2.  

K z p z . ʊʦʤʫ ʽ 0p z . 

ʊʚʝʨʜʞʝʥʥʷ 4. ʅʝʭʘʡ V - ʦʧʫʢʣʘ ʟʘʤʢʥʝʥʘ ʣʦʢʘʣʴʥʦ ʢʦʤʧʘʢʪʥʘ 

ʤʥʦʞʠʥʘ ʧʨʦʩʪʦʨʫ X, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʩʢʽʥʯʝʥʥʦʚʠʤʽʨʥʠʡ ʧʽʜʧʨʦʩʪʽʨ, 

,
lim
z V
z

p z .                                  (12) 

ʗʢʱʦ mz V , 1,2,...m , ʽ ʯʠʩʣʦʚʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ 
1K m m

z  

ʦʙʤʝʞʝʥʘ ʟʚʝʨʭʫ, ʪʦ ʧʦʩʣʽʜʦʚʥʽʩʪʴ 
1m m

z  ʻ ʦʙʤʝʞʝʥʦʶ ʧʦʩʣʽʜʦʚʥʽʩʪʶ. 

ɼʦʚʝʜʝʥʥʷ. ʇʨʠʧʫʩʪʠʤʦ, ʱʦ ʧʦʩʣʽʜʦʚʥʽʩʪʴ 
1m m

z  ʥʝʦʙʤʝʞʝʥʘ. 

ʊʦʜʽ ʚʥʘʩʣʽʜʦʢ ʪʚʝʨʜʞʝʥʥʷ 3 ʽʩʥʫʻ ʥʝʥʫʣʴʦʚʠʡ ʝʣʝʤʝʥʪ z V  ʪʘʢʠʡ, ʱʦ 

0p z . 

ʊʦʤʫ (ʜʠʚ., ʥʘʧʨʠʢʣʘʜ, [2 , ʩ. 347] ʽ ʪʝʦʨʝʤʫ 2) 

0 1 0 1

0

sup 0K K

K
t

y z tz y z
z p z

t
, ʜʝ 0y - 

ʜʦʚʽʣʴʥʘ ʬʽʢʩʦʚʘʥʘ ʪʦʯʢʘ ʢʦʤʧʘʢʪʘ K . 

ɿʚʽʜʩʠ ʚʠʧʣʠʚʘʻ, ʱʦ  

0 1 0 1K Ky z tz y z , 0t .          (13) 

ɼʣʷ ʚʩʽʭ 0t ʤʘʪʠʤʝʤʦ, ʱʦ  

0 1 0 1maxK
y K

y z tz p y y z tz  

0 0 1 1p y y z tz p z tz .                   (14) 

ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʪʦʛʦ, ʱʦ 1z V  ʽ z V  ʨʦʙʠʤʦ ʚʠʩʥʦʚʦʢ, ʱʦ 

1z tz V ʧʨʠ ʚʩʽʭ 0t . ʂʨʽʤ ʪʦʛʦ, 1z tz  ʧʨʠ t , ʱʦ 

ʚʠʧʣʠʚʘʻ ʟ ʥʝʨʽʚʥʦʩʪʽ  1 1z tz t z z . 
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ɿʚʽʜʩʠ ʽ ʟ (12), (14) ʨʦʙʠʤʦ ʚʠʩʥʦʚʦʢ, ʱʦ 0 1lim K
t

y z tz , 

ʱʦ ʩʫʧʝʨʝʯʠʪʴ (13). 

ʆʜʝʨʞʘʥʘ ʩʫʧʝʨʝʯʥʽʩʪʴ ʜʦʚʦʜʠʪʴ, ʱʦ ʧʦʩʣʽʜʦʚʥʽʩʪʴ 
1m m

z  ʻ 

ʦʙʤʝʞʝʥʦʶ ʧʦʩʣʽʜʦʚʥʽʩʪʶ. 

ʊʚʝʨʜʞʝʥʥʷ ʜʦʚʝʜʝʥʦ. 

ʇʦʟʥʘʯʠʤʦ ʜʘʣʽ ʯʝʨʝʟ 
*: ,sup .

x V

M f f domp f x  

ʊʚʝʨʜʞʝʥʥʷ 5. ʗʢʱʦ M , ʪʦ 
*

V K  ʜʣʷ ʚʩʽʭ K K X

. 

ɼʦʚʝʜʝʥʥʷ. ʅʝʭʘʡ M , 0f M  ʽ  K K X . ʊʦʜʽ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʪʝʦʨʝʤʠ ʌʝʥʭʝʣʷ-ʄʦʨʦ (ʜʠʚ., ʥʘʧʨʠʢʣʘʜ, [4, ʩ.186]) ʜʣʷ ʚʩʽʭ 

x V , y K  ʦʜʝʨʞʠʤʦ, ʱʦ  

*

*max
f domp

p y x f y x p f  

*

0 0 0f y f x p f  

 
*

0 0 0inf sup
y K x V

f y f x p f . 

ɿʚʽʜʩʠ ʚʠʧʣʠʚʘʻ, ʱʦ ʜʣʷ ʚʩʽʭ K K X  

* *

0 0inf max inf supV
x V y Ky K x V

K p y x f y f x p f . 

ʊʚʝʨʜʞʝʥʥʷ ʜʦʚʝʜʝʥʦ. 
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problem are set about the relative Chebyshew center of the ʩompaʩt of the linear 

normed space  . 

Key words: ʩompaʩt, the objective function, Chebyshew center. 
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ʉ.ɯ.ɼʤʠʪʨʫʢ, ʘʩʠʩʪʝʥʪ,  

ɺ.ɺ.ʄʝʥʜʝʨʝʮʴʢʠʡ, ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ 

ʉʋʏɸʉʅɸ ʉʀʉʊɽʄɸ ʅɸɺʏɸʃʔʅʆɻʆ  

ʇʈʀʈʆɼʅʀʏʆɻʆ ɽʂʉʇɽʈʀʄɽʅʊʋ 

ʋ ʩʪʘʪʪʽ ʨʦʟʛʣʷʥʫʪʘ ʧʨʦʙʣʝʤʘ ʦʨʛʘʥʽʟʘʮʽʾ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʥʘ ʫʨʦʢʘʭ ʬʽʟʠʢʠ. ʇʨʦʧʦʥʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʽʟʥʠʭ ʚʠʜʽʚ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʟʜʽʡʩʥʶʚʘʪʠ ʧʨʘʢʪʠʯʥʫ ʧʽʜʛʦʪʦʚʢʫ ʰʢʦʣʷʨʽʚ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʝʢʩʧʝʨʠʤʝʥʪ, ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʜʽʷʣʴʥʽʩʪʴ,  ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ 

ʟʘʜʘʯʽ, ʜʦʩʣʽʜʠ, ʜʝʤʦʥʩʪʨʘʮʽʾ, ʣʘʙʦʨʘʪʦʨʥʽ ʨʦʙʦʪ, ʧʨʘʢʪʠʢʫʤʠ, ʩʧʦʩʪʝʨʝʞʝʥʥʷ.  

ɿʘ ʫʤʦʚ ʥʠʥʽʰʥʴʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʦʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʻ ʦʚʦʣʦʜʽʥʥʷ 

ʧʨʘʮʽʚʥʠʢʘʤʠ ʧʨʠʡʦʤʘʤʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ɽʢʩʧʝʨʠʤʝʥʪ ʚʠʩʪʫʧʘʻ, 

ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʷʢ ʩʧʦʩʽʙ ʚʠʚʯʝʥʥʷ ʷʚʠʱ, ʘ ʟ ʽʥʰʦʛʦ ˈ ʷʢ ʟʘʩʽʙ ʜʦʚʝʜʝʥʥʷ ʫ 

ʨʦʟʚʠʪʢʫ ʥʘʫʢʦʚʦʛʦ ʟʥʘʥʥʷ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʡ ʤʝʪʦʜ ʧʽʟʥʘʥʥʷ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ  ʚʩʪʘʥʦʚʣʶʚʘʪʠ  ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʽ  ʟʚ'ʷʟʢʠ ʤʽʞ ʷʚʠʱʘʤʠ 

ʧʨʠʨʦʜʠ. 

ʗʢ ʫ ʥʘʫʮʽ, ʪʘʢ ʽ ʫ ʥʘʚʯʘʥʥʽ ʧʽʟʥʘʥʥʷ ʫ ʬʽʟʠʮʽ ʥʝʤʦʞʣʠʚʝ ʙʝʟ 

ʢʦʣʝʢʪʠʚʥʦʛʦ ʯʠ ʩʘʤʦʩʪʽʡʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʥʥʷ ʜʦʩʣʽʜʥʠʢʘʤʠ, ʷʢʝ ʜʣʷ 

ʝʢʩʧʝʨʠʤʝʥʪʘʪʦʨʽʚ ʻ ʧʨʘʢʪʠʯʥʦ ʦʜʥʘʢʦʚʠʤ ʟʘ ʩʚʦʻʶ ʛʥʦʩʝʦʣʦʛʽʯʥʦʶ ʩʫʪʪʶ. 

ʇʨʦʪʝ, ʷʢʱʦ ʜʣʷ ʚʯʝʥʦʛʦ ʥʝʚʽʜʦʤʝ ʻ ʦʙ'ʻʢʪʠʚʥʠʤ, ʪʦ ʜʣʷ ʰʢʦʣʷʨʘ ʚʦʥʦ 

ʩʫʙ'ʻʢʪʠʚʥʝ. ʇʨʦʮʝʩ ʙʫʜʴ-ʷʢʦʛʦ ʥʘʫʢʦʚʦʛʦ ʧʽʟʥʘʥʥʷ ʧʦʣʷʛʘʻ ʫ ʧʦʩʣʽʜʦʚʥʦʤʫ 

ʨʦʟʢʨʠʪʪʽ ʩʧʦʯʘʪʢʫ ʷʢʽʩʥʦʛʦ ʙʦʢʫ, ʘ ʧʦʪʽʤ ʢʽʣʴʢʽʩʥʦʛʦ ʽ, ʥʘʨʝʰʪʽ, ʾʭ ʻʜʥʦʩʪʽ 

ð ʚʩʪʘʥʦʚʣʝʥʥʷ ʤʽʨʠ. ʃʠʰʝ ʜʦʪʨʠʤʫʶʯʠʩʴ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʥʘʫʢʦʚʦʛʦ 

ʧʽʟʥʘʥʥʷ ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʤʦʞʥʘ ʜʦʩʷʛʥʫʪʠ ʩʚʽʜʦʤʦʛʦ ʽ ʤʽʮʥʦʛʦ ʟʘʩʚʦʻʥʥʷ 

ʫʯʥʷʤʠ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʆʩʥʦʚʫ ʨʦʟʢʨʠʪʪʷ ʢʽʣʴʢʽʩʥʦʛʦ ʘʩʧʝʢʪʫ ʚ 

ʷʚʠʱʘʭ, ʱʦ ʚʠʚʯʘʶʪʴʩʷ ʫ ʰʢʦʣʽ, ʩʪʘʥʦʚʠʪʴ ʬʽʟʠʯʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ. ʋ ʟʚ'ʷʟʢʫ 

ʟ ʮʠʤ ʦʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʶʪʴ ʝʢʩʧʝʨʠʤʝʥʪʠ, ʷʢʽ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ 

ʚʠʤʽʨʶʚʘʪʠ, ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʢʽʣʴʢʽʩʥʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʚʝʣʠʯʠʥʘʤʠ ʫ 

ʚʠʛʣʷʜʽ ʬʫʥʢʮʽʡ, ʨʽʚʥʷʥʴ ʪʦʱʦ. ʊʘʢʽ ʝʢʩʧʝʨʠʤʝʥʪʠ ð ʜʽʚ̒ʠʡ ʟʘʩʽʙ ʨʦʟʫʤʦʚʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚ ʥʘ ʫʨʦʢʘʭ [11]. 

ʌʽʟʠʢʘ ʷʢ ʦʜʥʘ ʟ ʧʨʠʨʦʜʥʠʯʠʭ ʥʘʫʢ ʟʘʚʞʜʠ ʙʫʣʘ ʽ  ʟʘʣʠʰʘʻʪʴʩʷ 

ʥʘʫʢʦʶ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʶ. ʅʘʚʯʘʣʴʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ ʫ ʰʢʦʣʽ ʻ ʦʩʥʦʚʦʶ 

ʚʠʚʯʝʥʥʷ ʬʽʟʠʢʠ. ʈʽʚʝʥʴ ʟʥʘʥʴ ʽ ʧʨʘʢʪʠʯʥʠʭ ʫʤʽʥʴ ʫʯʥʽʚ ʧʝʨʝʙʫʚʘʻ ʫ 

ʧʨʷʤʽʡ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʷʢʦʩʪʽ ʾʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ. ʐʢʽʣʴʥʠʡ 

ʝʢʩʧʝʨʠʤʝʥʪ ʚʭʦʜʠʪʴ ʫ ʩʠʩʪʝʤʫ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ ʥʝ ʣʠʰʝ ʬʽʟʠʢʠ, ʘʣʝ ʡ 

ʽʥʰʠʭ ʧʨʠʨʦʜʥʠʯʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʜʠʩʮʠʧʣʽʥ. ʌʽʟʠʯʥʽ ʜʦʩʣʽʜʠ ʧʽʜʚʦʜʷʪʴ 

ʫʯʥʽʚ  ʜʦ  ʨʦʟʫʤʽʥʥʷ ʩʫʯʘʩʥʠʭ  ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ,  ʚʠʨʦʙʣʷʶʪʴ ʫ ʥʠʭ 

ʧʨʘʢʪʠʯʥʽ ʚʤʽʥʥʷ ʪʘ ʥʘʚʠʯʢʠ. ɿʘʚʜʷʢʠ ʥʘʚʯʘʣʴʥʦʤʫ ʬʽʟʠʯʥʦʤʫ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʫʯʥʽ ʦʚʦʣʦʜʽʚʘʶʪʴ ʜʦʩʚʽʜʦʤ ʧʨʘʢʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʩʪʚʘ 

ʚ ʛʘʣʫʟʽ ʟʜʦʙʫʪʪʷ ʬʘʢʪʽʚ ʪʘ ʾʭ ʧʦʧʝʨʝʜʥʴʦʛʦ ʫʟʘʛʘʣʴʥʝʥʥʷ ʥʘ ʨʽʚʥʽ 
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ʝʤʧʽʨʠʯʥʠʭ ʫʷʚʣʝʥʴ, ʧʦʥʷʪʴ ʽ ʟʘʢʦʥʽʚ. ɿʘ ʪʘʢʠʭ ʫʤʦʚ ʚʽʥ ʚʠʢʦʥʫʻ ʬʫʥʢʮʽʶ 

ʤʝʪʦʜʫ ʥʘʚʯʘʣʴʥʦʛʦ ʧʽʟʥʘʥʥʷ, ʟʘʚʜʷʢʠ ʷʢʦʤʫ ʫ ʩʚʽʜʦʤʦʩʪʽ ʫʯʥʷ 

ʫʪʚʦʨʶʶʪʴʩʷ ʥʦʚʽ ʟʚ'ʷʟʢʠ ʽ ʚʽʜʥʦʰʝʥʥʷ, ʬʦʨʤʫʻʪʴʩʷ ʩʫʙôʻʢʪʠʚʥʦ ʥʦʚʝ 

ʦʩʦʙʠʩʪʽʩʥʝ ʟʥʘʥʥʷ [2].  

ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʥʘʚʯʘʣʴʥʠʡ ʬʽʟʠʯʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ ʜʠʜʘʢʪʠʯʥʦ 

ʟʘʙʝʟʧʝʯʫʻ ʧʨʦʮʝʩʫʘʣʴʥʫ ʩʢʣʘʜʦʚʫ ʥʘʚʯʘʥʥʷ ʬʽʟʠʢʠ,  ʟʦʢʨʝʤʘ ʬʦʨʤʫʻ ʚ 

ʫʯʥʽʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʚʤʽʥʥʷ ʽ ʜʦʩʣʽʜʥʠʮʴʢʽ ʥʘʚʠʯʢʠ, ʦʟʙʨʦʶʻ ʾʭ 

ʽʥʩʪʨʫʤʝʥʪʘʨʽʻʤ ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢʠʡ ʩʪʘʻ ʟʘʩʦʙʦʤ ʥʘʚʯʘʥʥʷ. ʋ ʧʨʦʮʝʩʽ 

ʚʠʚʯʝʥʥʷ ʬʽʟʠʢʠ ʧʨʘʢʪʠʯʥʦ ʟʘʚʞʜʠ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʝʚʥʘ ʢʽʣʴʢʽʩʪʴ 

ʩʘʤʦʩʪʽʡʥʦ ʚʠʢʦʥʫʚʘʥʠʭ ʰʢʦʣʷʨʘʤʠ ʜʦʩʣʽʜʽʚ ʪʘ ʜʦʩʣʽʜʽʚ, ʷʢʽ ʚʠʢʦʥʫʻ 

ʚʯʠʪʝʣʴ ʧʽʜ ʯʘʩ ʜʝʤʦʥʩʪʨʘʮʽʡʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ. ʈʽʟʥʽ ʢʦʥʮʝʧʮʽʾ 

ʚʠʚʯʝʥʥʷ ʬʽʟʠʢʠ ʧʝʨʝʜʙʘʯʘʶʪʴ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʪʘʢʠʭ ʜʦʩʣʽʜʽʚ, ʾʭ 

ʫʨʽʟʥʦʤʘʥʽʪʥʝʥʥʷ, ʜʠʬʝʨʝʥʮʽʘʮʽʶ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʜʠʜʘʢʪʠʯʥʦʾ ʤʝʪʠ 

ʥʘʚʯʘʥʥʷ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘʚʯʘʣʴʥʠʡ ʬʽʟʠʯʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ ʷʢ ʦʨʛʘʥʽʯʥʘ 

ʩʢʣʘʜʦʚʘ ʤʝʪʦʜʠʯʥʦʾ ʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ ʬʽʟʠʢʠ ʟʘʙʝʟʧʝʯʫʻ ʬʦʨʤʫʚʘʥʥʷ ʚ 

ʫʯʥʽʚ ʥʝʦʙʭʽʜʥʠʭ ʧʨʘʢʪʠʯʥʠʭ ʫʤʽʥʴ, ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʥʘʚʠʯʦʢ ʪʘ 

ʦʩʦʙʠʩʪʽʩʥʦʛʦ ʜʦʩʚʽʜʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʟʘʚʜʷʢʠ ʷʢʠʤ ʚʦʥʠ 

ʩʪʘʶʪʴ ʩʧʨʦʤʦʞʥʠʤʠ ʫ ʤʝʞʘʭ ʥʘʙʫʪʠʭ ʟʥʘʥʴ ʨʦʟʚ'ʷʟʫʚʘʪʠ ʧʽʟʥʘʚʘʣʴʥʽ 

ʟʘʚʜʘʥʥʷ ʟʘʩʦʙʘʤʠ ʬʽʟʠʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ.  

ʉʣʦʚʦ ʝʢʩʧʝʨʠʤʝʥʪ ʧʦʭʦʜʠʪʴ ʚʽʜ ʣʘʪʠʥʩʴʢʦʛʦ experimentum (ʚʠʧʨʦʙʦʚʫ-

ʚʘʥʥʷ). ʇʨʠʨʦʜʦʜʦʩʣʽʜʥʠʢʠ ʧʽʜ ʝʢʩʧʝʨʠʤʝʥʪʦʤ ʨʦʟʫʤʽʶʪʴ ʥʘʫʢʦʚʦ ʧʦʩʪʘʚʣʝʥʠʡ 

ʜʦʩʣʽʜ, ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʪʘ ʘʥʘʣʽʟ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʷʚʠʱʘ ʫ ʚʽʜʧʦʚʽʜʥʠʭ ʫʤʦʚʘʭ, ʷʢʽ 

ʜʦʟʚʦʣʷʶʪʴ ʩʣʽʜʢʫʚʘʪʠ ʟʘ ʧʨʦʪʽʢʘʥʥʷʤ ʷʚʠʱʘ ʪʘ ʚʽʜʪʚʦʨʶʚʘʪʠ ʡʦʛʦ ʢʦʞʥʠʡ ʨʘʟ ʫ 

ʧʦʚʪʦʨʝʥʥʽ ʮʠʭ ʫʤʦʚ. ʉʢʣʘʜʦʚʠʤʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʤʝʪʦʜʫ ʻ: 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʧʦʨʽʚʥʷʥʥʷ, ʚʠʤʽʨʶʚʘʥʥʷ ʪʘ ʚʣʘʩʥʝ ʩʘʤ ʝʢʩʧʝʨʠʤʝʥʪ [12]. ʉʘʤ 

ʝʢʩʧʝʨʠʤʝʥʪ ʤʦʞʝ ʚʽʜʙʫʚʘʪʠʩʷ ʟ ʜʦʩʣʽʜʥʠʮʴʢʦʶ ʘʙʦ ʢʨʠʪʝʨʽʘʣʴʥʦʶ ʤʝʪʦʶ. 

ʄʝʪʦʜʠʩʪʠ ʚʚʘʞʘʶʪʴ, ʱʦ ʪʘʢʠʡ ʧʦʜʽʣ ʤʦʞʣʠʚʠʡ ʽ ʚ ʥʘʚʯʘʣʴʥʦʤʫ ʝʢʩʧʝʨʠʤʝʥʪʽ. 

ɿʘʟʚʠʯʘʡ ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʰʢʦʣʷʨʽ 

ʦʜʝʨʞʫʶʪʴ ʜʘʥʽ, ʷʢʽ ʤʘʶʪʴ ʩʫʙ'ʻʢʪʠʚʥʫ ʥʦʚʠʟʥʫ. ɸ ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ 

ʢʨʠʪʝʨʽʘʣʴʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʩʧʨʦʩʪʦʚʫʶʪʴʩʷ ʯʠ ʧʽʜʪʚʝʨʜʞʫʶʪʴʩʷ ʚʠʩʫʥʫʪʽ 

ʪʝʦʨʝʪʠʯʥʽ ʧʦʣʦʞʝʥʥʷ. 

ʅʘʫʢʦʚʮʽ [11] ʧʽʜ ʥʘʚʯʘʣʴʥʠʤ ʝʢʩʧʝʨʠʤʝʥʪʦʤ ʨʦʟʫʤʽʶʪʴ 

ʚʽʜʪʚʦʨʝʥʥʷ ʥʘ ʫʨʦʮʽ ʯʠ ʚ ʧʦʟʘʫʨʦʯʥʠʡ ʯʘʩ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʠʭ 

ʧʨʠʣʘʜʽʚ ʬʽʟʠʯʥʦʛʦ ʷʚʠʱʘ ʟʘ ʫʤʦʚ, ʥʘʡʙʽʣʴʰ ʩʧʨʠʷʪʣʠʚʠʭ ʜʣʷ ʡʦʛʦ 

ʚʠʚʯʝʥʥʷ. ʋ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʝʢʩʧʝʨʠʤʝʥʪ ʟʜʝʙʽʣʴʰʦʛʦ ʚʠʢʦʥʫʻ ʨʦʣʴ 

ʜʞʝʨʝʣʘ ʟʥʘʥʴ, ʤʝʪʦʜʫ ʥʘʚʯʘʥʥʷ ʪʘ ʦʜʥʦʛʦ ʟ ʚʠʜʽʚ ʥʘʦʯʥʦʩʪʽ. 

ʆʩʥʦʚʥʽ ʝʪʘʧʠ ʚʠʚʯʝʥʥʷ ʬʽʟʠʢʠ ˈ ʩʧʦʩʪʝʨʝʞʝʥʥʷ  ʷʚʠʱʘ,  ʚʩʪʘʥʦʚ-

ʣʝʥʥʷ  ʡʦʛʦ  ʟʚ'ʷʟʢʽʚ ʟ ʽʥʰʠʤʠ ʷʚʠʱʘʤʠ ʯʠ ʧʨʦʮʝʩʘʤʠ,  ʚʚʝʜʝʥʥʷ ʚʝʣʠʯʠʥ,  

ʷʢʽ ʡʦʛʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ,  ˈ ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ  ʝʬʝʢʪʠʚʥʠʤʠ ʙʝʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʬʽʟʠʯʥʠʭ ʜʦʩʣʽʜʽʚ. ɼʝʤʦʥʩʪʨʘʮʽʷ ʜʦʩʣʽʜʽʚ ʥʘ ʫʨʦʢʘʭ, ʧʦʢʘʟ 

ʜʝʷʢʠʭ ʟ ʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʜʝʦ ʪʘ  ʪʝʣʝʙʘʯʝʥʥʷ,  ʚʠʢʦʥʘʥʥʷ ʫʯʥʷʤʠ 

ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʽʚ ʩʢʣʘʜʘʻ ʦʩʥʦʚʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʤʝʪʦʜʫ 

ʥʘʚʯʘʥʥʷ ʬʽʟʠʢʠ ʚ ʰʢʦʣʽ. 
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ʗʢʠʤ-ʙʠ ʥʝ ʙʫʚ ʝʢʩʧʝʨʠʤʝʥʪ, ʚʽʥ ʧʝʨʝʜʙʘʯʘʻ ʚʪʨʫʯʘʥʥʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʠʭ ʧʨʠʣʘʜʽʚ ʫ ʧʨʦʪʽʢʘʥʥʷ ʷʚʠʱ ʯʠ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʧʨʦʮʝʩʽʚ, ʚʠʦʢʨʝʤʣʝʥʥʷ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʚ'ʷʟʢʽʚ, ʥʝʡʪʨʘʣʽʟʘʮʽʶ ʩʪʦʨʦʥʥʽʭ 

ʚʧʣʠʚʽʚ, ʚʽʜʪʚʦʨʝʥʥʷ ʽ ʥʝʦʜʥʦʨʘʟʦʚʝ ʧʦʚʪʦʨʝʥʥʷ ʧʽʜʜʦʩʣʽʜʥʠʭ ʷʚʠʱ ʫ 

ʩʧʝʮʽʘʣʴʥʠʭ ʫʤʦʚʘʭ, ʢʦʥʪʨʦʣʴʦʚʘʥʫ ʟʤʽʥʫ ʫʤʦʚ ʧʨʦʪʽʢʘʥʥʷ ʷʚʠʱ, 

ʦʨʛʘʥʽʟʦʚʘʥʽʩʪʴ ʪʘ  ʮʽʣʝʩʧʨʷʤʦʚʘʥʽʩʪʴ  ʟ  ʤʝʪʦʶ ʟʚʝʜʝʥʥʷ ʜʦ ʤʽʥʽʤʫʤʫ 

ʚʠʧʘʜʢʦʚʦʩʪʽ. ʉʪʨʫʢʪʫʨʥʦ ʬʽʟʠʯʥʠʡ 

ʝʢʩʧʝʨʠʤʝʥʪ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʭʝʤʠ (ʨʠʩ. 1). 

ʊʘʢʠʤ ʯʠʥʦʤ, ʝʢʩʧʝʨʠʤʝʥʪ 

ʧʦʜʽʣʷʶʪʴ ʥʘ ʪʨʠ ʩʢʣʘʜʦʚʠʭ: 

ʝʢʩʧʝʨʠʤʝʥʪʘʪʦʨ (ʩʫʙ'ʻʢʪ 

ʜʽʷʣʴʥʽʩʪʴ), ʟʘʩʦʙʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ 

(ʽʥʩʪʨʫʤʝʥʪʠ, ʧʨʠʣʘʜʠ, ʫʩʪʘʥʦʚʢʠ), 

ʦʙ'ʻʢʪ (ʧʨʝʜʤʝʪ  ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ). ʇʝʨʰʘ ʢʦʤʧʦʥʝʥʪʘ ʫ 

ʚʟʘʻʤʦʟʚ'ʷʟʢʫ ʩʪʨʫʢʪʫʨʥʠʭ ʝʣʝʤʝʥʪʽʚ  

ʻ  ʩʫʙ'ʻʢʪʠʚʥʦʶ,  ʘ  ʜʨʫʛʘ ʪʘ ʪʨʝʪʷ ï 

ʦʙ'ʻʢʪʠʚʥʦʶ ʩʪʦʨʦʥʦʶ 

ʝʢʩʧʝʨʠʤʝʥʪʫ. ɺʘʞʣʠʚʘ ʨʦʣʴ ʟʘʩʦʙʽʚ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ,  ʱʦ ʧʝʨʝʨʘʭʦʚʘʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʝʢʩʧʝʨʠʤʝʥʪʫ ʤʦʞʫʪʴ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʽ ʣʠʰʝ ʟʘʚʜʷʢʠ ʮʠʤ 

ʟʘʩʦʙʘʤ ʥʘʚʯʘʥʥʷ.  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʣʘʜʽʚ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ  

ʜʦʟʚʦʣʷʻ ʨʦʟʰʠʨʠʪʠ ʧʨʠʨʦʜʥʶ ʦʙʤʝʞʝʥʽʩʪʴ ʦʨʛʘʥʽʚ ʯʫʪʪʷ ʣʶʜʠʥʠ, ʷʢʽ 

ʚʽʜʦʙʨʘʞʘʶʪʴ ʦʪʦʯʫʶʯʠʡ ʩʚʽʪ ʫ ʧʦʨʽʚʥʷʥʦ ʚʫʟʴʢʦʤʫ  ʜʽʘʧʘʟʦʥʽ  

ʚʣʘʩʪʠʚʦʩʪʝʡ,  ʷʢʽ ʩʧʨʠʷʶʪʴ ʧʨʠʩʪʦʩʫʚʘʥʥʶ ʦʨʛʘʥʽʟʤʫ ʜʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʅʘʚʯʘʣʴʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ ʜʦʟʚʦʣʷʻ ʫʩʧʽʰʥʦ ʪʘ ʝʬʝʢʪʠʚʥʦ ʬʦʨʤʫʚʘʪʠ ʫ 

ʰʢʦʣʷʨʽʚ ʢʦʥʢʨʝʪʥʽ ʦʙʨʘʟʠ,  ʷʢʽ ʘʜʝʢʚʘʪʥʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʫ ʩʚʽʜʦʤʦʩʪʽ ʨʝʘʣʴʥʦ 

ʽʩʥʫʶʯʽ ʬʽʟʠʯʥʽ ʷʚʠʱʘ,  ʧʨʦʮʝʩʠ ʪʘ ʟʘʢʦʥʠ, ʱʦ  ʾʭ ʦʙ'ʻʜʥʫʶʪʴ. ɽʬʝʢʪʠʚʥʦ 

ʦʨʛʘʥʽʟʦʚʘʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ  ʚʠʩʪʫʧʘʻ ʜʽʻʚʠʤ ʟʘʩʦʙʦʤ ʚʠʭʦʚʘʥʥʷ ʪʘʢʠʭ 

ʚʘʞʣʠʚʠʭ ʨʠʩ ʭʘʨʘʢʪʝʨʫ ʦʩʦʙʠʩʪʦʩʪʽ,  ʷʢ ʥʘʧʦʣʝʛʣʠʚʽʩʪʴ ʫ ʜʦʩʷʛʥʝʥʥʽ 

ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ, ʪʦʯʥʽʩʪʴ ʚ ʦʜʝʨʞʘʥʥʽ ʜʘʥʠʭ ʪʘ ʦʙʨʦʙʮʽ ʬʘʢʪʽʚ, ʫʤʽʥʥʷ 

ʩʧʦʩʪʝʨʽʛʘʪʠ ʪʘ ʚʠʜʽʣʷʪʠ ʫ ʨʦʟʛʣʷʜʫʚʘʥʠʭ ʷʚʠʱ ʾʭ ʩʫʪʪʻʚʽ ʦʟʥʘʢʠ ʪʘ ʽʥ. 

ʆʩʥʦʚʥʽ ʘʩʧʝʢʪʠ ʧʨʦʙʣʝʤʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʰʢʦʣʷʨʽʚ 

ʨʦʟʛʣʷʥʫʪʽ ʚ ʜʦʩʣʽʜʞʝʥʥʷʭ ʃ. ɯ. ɸʥʮʠʬʝʨʦʚʘ [1], ɺ. ɸ. ɹʫʨʦʚʘ [3], ʉ. ʇ. 

ɺʝ-ʣʠʯʢʘ  [4],    ʇ. ʆ. ɿʥʘʤʝʥʩʢʦʛʦ  [6],    ɭ. ɺ. ʂʦʨʰʘʢʘ [7],  ʆ. ɯ. 

ʃʷʰʝʥʢʘ  [9], ɸ. ɸ. ʇʦʢʨʦʚʩʴʢʦʛʦ [13], ʄ. ɯ. ʐʫʪʘ [5] ʪʘ ʽʥʰʽ.  

ɺʽʜʦʤʠʡ ʥʘʫʢʦʚʝʮʴ ʉ. ʇ. ɺʝʣʠʯʢʦ ʟʘʟʥʘʯʘʻ, ʱʦ çʚ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦ-

ʮʝʩʽ ʟ ʬʽʟʠʢʠ ʝʢʩʧʝʨʠʤʝʥʪ ʻ: 

1) ʜʞʝʨʝʣʦʤ ʩʫʙ'ʻʢʪʠʚʥʦ ʥʦʚʠʭ ʜʣʷ ʫʯʥʽʚ ʝʤʧʽʨʠʯʥʠʭ ʬʘʢʪʽʚ, ʱʦ 

ʚʨʝʰʪʽ-ʨʝʰʪ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʽ ʩʪʘʥʦʚʣʝʥʥʶ ʪʝʦʨʝʪʠʯʥʦʛʦ ʟʥʘʥʥʷ; 

ɽʂʉʇɽʈʀʄɽʅʊɸʊʆʈ 

ɽʂʉʇɽʈʀʄɽʅʊɸʃʔʅɯ 
ɿɸʉʆɹʀ 

ʆɹ'ɭʂʊ 
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2) ʥʝʦʙʭʽʜʥʠʤ ʯʠʥʥʠʢʦʤ ʫ ʬʦʨʤʫʚʘʥʥʽ ʧʦʥʷʪʽʡʥʦʛʦ ʢʦʥ-

ʮʝʧʪʫʘʣʴʥʦʛʦ ʟʤʽʩʪʫ ʪʘ ʽʜʝʘʣʽʟʦʚʘʥʠʭ ʦʙ'ʻʢʪʽʚ ʪʝʦʨʝʪʠʯʥʦʛʦ ʟʥʘʥʥʷ, ʥʘ 

ʦʩʥʦʚʽ ʷʢʦʛʦ ʟ'ʷʚʣʷʻʪʴʩʷ ʽ ʚʽʜʪʚʦʨʶʻʪʴʩʷ ʩʫʙ'ʻʢʪʠʚʥʦ ʥʦʚʝ ʟʥʘʥʥʷ; 

3) ʟʘʩʦʙʦʤ ʽʣʶʩʪʨʘʮʽʾ ʪʝʦʨʝʪʠʯʥʠʭ ʧʦʙʫʜʦʚ ʽ ʚʠʩʥʦʚʢʽʚ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʾʤ 

ʟʚ'ʷʟʦʢ ʟ ʦʙ'ʻʢʪʠʚʥʦʶ ʜʽʡʩʥʽʩʪʶ ʪʘ ʚʠʭʽʜ ʪʝʦʨʝʪʠʯʥʠʭ ʟʥʘʥʴ ʫ ʩʬʝʨʫ ʾʭ ʧʨʘʢ-

ʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʪʦʙʪʦ ʽʣʶʩʪʨʫʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʦʨʽʡ ʥʘ ʧʨʘʢʪʠʮʽè [4, ʩ. 48]. 

ʅʘʚʯʘʣʴʥʠʡ ʬʽʟʠʯʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ ʥʝ ʤʦʞʝ ʽʩʥʫʚʘʪʠ ʪʘ ʨʦʟʚʠʚʘʪʠʩʷ 

ʩʘʤ ʧʦ ʩʦʙʽ. ɺʽʥ ʩʪʚʦʨʶʻʪʴʩʷ ʪʘ ʧʦʣʽʧʰʫʻʪʴʩʷ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʨʽʚʥʝʤ 

ʨʦʟʚʠʪʢʫ ʰʢʦʣʠ ʪʘ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ ʬʽʟʠʢʠ ʷʢ ʛʘʣʫʟʽ ʧʝʜʘʛʦʛʽʯʥʦʾ 

ʥʘʫʢʠ. ʆʜʥʠʤ ʽʟ ʟʘʚʜʘʥʴ ʥʠʥʽʰʥʴʦʾ ʰʢʦʣʠ ʻ ʦʟʙʨʦʻʥʥʷ  ʫʯʥʽʚ ʧʝʚʥʦʶ  

ʩʠʩʪʝʤʦʶ ʫʤʽʥʴ ʧʨʘʢʪʠʯʥʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʪʦʙʪʦ ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʧʨʠʜʽʣʷʪʠ ʙʽʣʴʰʝ ʫʚʘʛʠ ʣʘʙʦʨʘʪʦʨʥʠʤ ʟʘʥʷʪʪʷʤ, ʥʘ ʷʢʠʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ 

ʦʩʥʦʚʥʦʤʫ ʬʦʨʤʫʚʘʥʥʷ ʪʘʢʠʭ ʫʤʽʥʴ, ʦʟʙʨʦʻʥʥʷ ʾʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ 

ʤʝʪʦʜʦʤ ʧʽʟʥʘʥʥʷ. 

ʑʦʙ ʫʯʥʽ ʤʘʣʠ ʟʤʦʛʫ ʦʜʝʨʞʘʪʠ ʛʣʠʙʦʢʽ ʪʘ ʤʽʮʥʽ ʟʥʘʥʥʷ,  ʱʦʙ ʫ ʥʠʭ  

ʙʫʣʠ ʩʬʦʨʤʦʚʘʥʽ ʚʘʞʣʠʚʽ ʧʨʘʢʪʠʯʥʽ ʫʤʽʥʥʷ, ʥʝʦʙʭʽʜʥʘ ʯʽʪʢʘ 

ʩʢʦʦʨʜʠʥʦʚʘʥʽʩʪʴ ʚʯʠʪʝʣʽʚ ʧʨʠʨʦʜʥʠʯʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʜʠʩʮʠʧʣʽʥ ʫ 

ʟʘʩʪʦʩʫʚʘʥʥʽ ʨʽʟʥʦʤʘʥʽʪʥʠʭ  ʚʠʜʽʚ  ʥʘʚʯʘʣʴʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ. 

ɹ. ʖ. ʄʠʨʛʦʨʦʜʩʴʢʠʡ ʟʘʟʥʘʯʘʚ, ʱʦ çʥʘʡʝʬʝʢʪʠʚʥʽʰʦʶ ʙʫʜʝ ʪʘʢʘ 

ʩʠʩʪʝʤʘ ʥʘʚʯʘʣʴʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʚ ʷʢʽʡ ʤʝʪʦʜʠ ʽ ʧʨʠʡʦʤʠ 

ʚʽʜʦʙʨʘʞʘʪʠʤʫʪʴ ʩʫʯʘʩʥʽ ʤʝʪʦʜʠ ʧʽʟʥʘʥʥʷ, ʘ ʦʙʣʘʜʥʘʥʥʷ, ʢʨʽʤ 

ʧʦʩʪʘʥʦʚʢʠ ʜʦʩʣʽʜʽʚ, ʮʽʥʥʠʭ ʟ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʧʦʛʣʷʜʫ, ʜʘʩʪʴ ʟʤʦʛʫ: ʘ) 

ʚʽʜʪʚʦʨʶʚʘʪʠ ʜʦʩʣʽʜʠ, ʱʦ ʩʪʘʥʦʚʣʷʪʴ ʦʩʥʦʚʫ ʬʽʟʠʯʥʦʾ ʥʘʫʢʠ; ʙ) 

ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʥʘʡʚʘʞʣʠʚʽʰʽ ʢʽʣʴʢʽʩʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʡ ʚʠʤʽʨʶʚʘʪʠ 

ʦʩʥʦʚʥʽ ʬʽʟʠʯʥʽ ʚʝʣʠʯʠʥʠ, ʷʢʽ ʚʠʚʯʘʶʪʴʩʷ ʚ ʰʢʦʣʽ; ʚ) ʧʦʢʘʟʫʚʘʪʠ 

ʧʨʠʥʮʠʧʦʚʦ ʚʘʞʣʠʚʽ ʧʨʘʢʪʠʯʥʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʽʟʠʯʥʠʭ ʷʚʠʱè [10, ʩ. 2]. 

ʅʘʨʘʟʽ ʚ ʰʢʦʣʽ ʽʩʥʫʻ ʯʽʪʢʘ ʩʠʩʪʝʤʘ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʨʦʜʥʠʯʦ-

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʜʦʮʽʣʴʥʽʩʪʴ ʷʢʦʾ ʧʽʜʪʚʝʨʜʞʝʥʘ ʯʘʩʦʤ. ɺʦʥʘ 

ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʽʜʝʾ ʧʦʩʪʫʧʦʚʦʛʦ ʧʽʜʚʠʱʝʥʥʷ ʩʘʤʦʩʪʽʡʥʦʩʪʽ ʫʯʥʽʚ ʫ 

ʧʨʦʮʝʩʽ ʟʜʦʙʫʪʪʷ ʟʥʘʥʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʢʩʧʝʨʠʤʝʥʪʫ ʪʘ ʬʦʨʤʫʚʘʥʥʷ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʫʤʽʥʴ (ʦʨʛʘʥʽʟʘʮʽʡʥʘ ʦʟʥʘʢʘ). ʉʠʩʪʝʤʘ ʩʫʯʘʩʥʦʛʦ 

ʥʘʚʯʘʣʴʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʤʽʩʪʠʪʴ ʫ ʩʦʙʽ: ʜʝʤʦʥʩʪʨʘʮʽʡʥʽ ʜʦʩʣʽʜʠ,  

ʬʨʦʥʪʘʣʴʥʽ ʣʘʙʦʨʘʪʦʨʥʽ ʨʦʙʦʪʠ (ʫ ʭʽʤʽʾ ʪʘ ʙʽʦʣʦʛʽʾ ï ʣʘʙʦʨʘʪʦʨʥʽ 

ʜʦʩʣʽʜʠ), ʢʦʨʦʪʢʦʯʘʩʥʽ ʬʨʦʥʪʘʣʴʥʽ ʜʦʩʣʽʜʠ, ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʟʘʜʘʯʽ,  

ʬʽʟʠʯʥʠʡ ʧʨʘʢʪʠʢʫʤ (ʫ ʭʽʤʽʾ ʪʘ ʙʽʦʣʦʛʽʾ ï ʧʨʘʢʪʠʯʥʽ  ʟʘʥʷʪʪʷ), ʧʦʟʘʢʣʘʩʥʽ 

ʪʘ ʜʦʤʘʰʥʽ ʜʦʩʣʽʜʠ ʪʘ ʩʧʦʩʪʝʨʝʞʝʥʥʷ.  

1. ɼʝʤʦʥʩʪʨʘʮʽʡʥʽ ʜʦʩʣʽʜʠ (ʜʝʤʦʥʩʪʨʘʮʽʡʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ). 

ɺʠʢʦʥʫʶʪʴʩʷ ʚʯʠʪʝʣʝʤ ʜʣʷ ʚʩʴʦʛʦ ʢʣʘʩʫ [1]. ɰʭ ʧʦʩʪʘʥʦʚʢʘ ʪʘ ʧʨʦʚʝʜʝʥʥʷ 

ʚʠʤʘʛʘʻ ʚʽʜ ʜʝʤʦʥʩʪʨʘʪʦʨʘ ʚʠʩʦʢʦʾ ʝʢʩʧʝʨʠʤʝʥʪʘʪʦʨʩʴʢʦʾ ʜʦʚʝʨʰʝʥʦʩʪʽ. 

ʇʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʪʘʢʠʭ ʜʦʩʣʽʜʽʚ ʧʨʦʚʦʜʠʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʩʢʣʘʜʥʦʛʦ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʧʨʠʣʘʜʽʚ. ʇʝʨʝʣʽʢ ʦʙʦʚ'ʷʟʢʦʚʠʭ 

ʜʝʤʦʥʩʪʨʘʮʽʡ ʟ ʢʦʞʥʦʾ ʪʝʤʠ ʢʫʨʩʫ ʥʘʚʦʜʠʪʴʩʷ ʚ ʧʨʦʛʨʘʤʘʭ ʟ ʬʽʟʠʢʠ [14].  

ɼʦ ʧʝʨʝʣʽʢʫ ʚʭʦʜʠʪʴ  ʥʝʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʪʘʢ ʟʚʘʥʠʭ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ 

ʜʦʩʣʽʜʽʚ, ʷʢʽ ʩʢʣʘʜʘʶʪʴ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫ ʦʩʥʦʚʫ ʩʴʦʛʦʜʝʥʥʦʾ ʬʽʟʠʢʠ 
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(ɻʘʣʽʣʝʷ, ɻʝʨʮʘ, ɽʨʩʪʝʜʘ, ʁʦʬʬʝ-ʄʽʣʣʽʢʝʥʘ, ʂʘʚʝʥʜʽʰʘ, ʂʫʣʦʥʘ, 

ʃʻʙʻʜʻʚʘ, ʈʝʟʝʨʬʦʨʜʘ, ʉʪʦʣʻʪʦʚʘ, ʌʘʨʘʜʝʷ, ʐʪʝʨʥʘ). ʇʨʘʢʪʠʯʥʘ ʯʘʩʪʠʥʘ 

ʜʝʷʢʠʭ ʟ ʥʠʭ ʤʦʞʝ ʙʫʪʠ ʧʦʢʘʟʘʥʘ ʣʠʰʝ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʜʝʦ ʘʙʦ 

ʢʦʤʧôʶʪʝʨʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ. 

ɼʝʤʦʥʩʪʨʘʮʽʡʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ 

ʧʦʣʽʪʝʭʥʽʯʥʦʛʦ ʥʘʚʯʘʥʥʷ ʚ ʧʨʦʮʝʩʽ ʚʠʚʯʝʥʥʷ ʧʨʠʨʦʜʥʠʯʠʭ ʜʠʩʮʠʧʣʽʥ, ʜʣʷ 

ʽʣʶʩʪʨʘʮʽʾ ʾʭ ʟʚ'ʷʟʢʫ  ʟ ʪʝʭʥʽʢʦʶ.  ɸʢʪʫʘʣʴʥʠʤ ʻ ʪʝ,  ʱʦ ʧʨʠ ʮʴʦʤʫ ʫʯʥʽ ʥʝ 

ʣʠʰʝ ʟʥʘʡʦʤʣʷʪʴʩʷ ʟ ʨʦʙʦʪʦʶ ʢʦʥʢʨʝʪʥʠʭ ʪʝʭʥʽʯʥʠʭ ʧʨʠʣʘʜʽʚ, ʘʣʝ ʡ 

ʧʦʛʣʠʙʣʶʶʪʴ ʪʘ ʟʘʢʨʽʧʣʶʶʪʴ ʟʥʘʥʥʷ ʧʨʦ ʨʘʥʽʰʝ ʚʠʚʯʝʥʽ ʚʠʨʦʙʥʠʯʽ 

ʧʨʦʮʝʩʠ ʪʘ ʧʨʠʨʦʜʥʽ ʷʚʠʱʘ. 

2. ʌʨʦʥʪʘʣʴʥʽ  ʣʘʙʦʨʘʪʦʨʥʽ  ʨʦʙʦʪʠ. ʌʨʦʥʪʘʣʴʥʠʡ ʤʝʪʦʜ 

ʧʨʦʚʝʜʝʥʥʷ ʚʠʦʢʨʝʤʣʶʻ ʮʝʡ ʚʠʜ ʝʢʩʧʝʨʠʤʝʥʪʫ ʩʝʨʝʜ ʽʥʰʠʭ. ʐʢʦʣʷʨʽ 

ʚʠʢʦʥʫʶʪʴ ʪʘʢʽ ʟʘʚʜʘʥʥʷ (ʣʘʥʢʘʤʠ  ʯʠ  ʽʥʜʠʚʽʜʫʘʣʴʥʦ) ʦʜʥʦʯʘʩʥʦ ʪʘ ʥʘ 

ʦʜʥʘʢʦʚʦʤʫ ʦʙʣʘʜʥʘʥʥʽ. ɺʯʠʪʝʣʴ ʟʜʽʡʩʥʶʻ ʙʝʟʧʦʩʝʨʝʜʥʻ ʢʝʨʽʚʥʠʮʪʚʦʤ 

ʮʠʤ ʧʨʦʮʝʩʦʤ, ʧʨʦʚʦʜʠʪʴ ʚʩʪʫʧʥʠʡ ʪʘ ʧʦʪʦʯʥʠʡ ʽʥʩʪʨʫʢʪʘʞ, ʚʠʢʦʥʫʻ ʥʘ 

ʜʦʰʮʽ ʥʝʦʙʭʽʜʥʽ ʟʘʨʠʩʦʚʢʠ, ʟʥʘʡʦʤʠʪʴ ʟ ʦʢʨʝʤʠʤʠ ʧʨʠʡʦʤʘʤʠ ʨʦʙʦʪʠ, 

ʦʨʛʘʥʽʟʦʚʫʻ ʽʥʪʝʨʧʨʝʪʘʮʽʶ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ  ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

ʋ ʭʦʜʽ ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ ʢʦʞʥʠʡ ʫʯʝʥʴ ʷʢ ʩʫʙôʻʢʪ 

ʜʽʷʣʴʥʦʩʪʽ ʻ ʘʢʪʠʚʥʦʶ ʦʜʠʥʠʮʝʶ ʧʨʦʮʝʩʫ. ʐʢʦʣʷʨ ʩʚʽʜʦʤʦ ʪʘ 

ʮʽʣʝʩʧʨʷʤʦʚʘʥʦ ʩʢʣʘʜʘʻ ʜʦʩʣʽʜʥʽ ʫʩʪʘʥʦʚʢʠ, ʽʤʽʪʫʻ ʜʦʩʣʽʜʞʫʚʘʥʽ ʷʚʠʱʘ 

ʪʘ ʧʨʦʮʝʩʠ, ʟʜʽʡʩʥʶʻ ʚʠʤʽʨʶʚʘʥʥʷ ʪʘ ʦʧʨʘʮʴʦʚʫʻ ʾʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

ɯʥʪʝʨʧʨʝʪʫʶʯʠ ʦʜʝʨʞʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʝʨʝʢʦʥʫʻʪʴʩʷ ʚ ʦʙ'ʻʢʪʠʚʥʦʩʪʽ 

ʬʽʟʠʯʥʠʭ ʷʚʠʱ ʪʘ ʩʧʨʘʚʝʜʣʠʚʦʩʪʽ ʬʽʟʠʯʥʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ.  

ʇʦʩʪʘʥʦʚʢʘ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ ʚʠʤʘʛʘʻ ʚʝʣʠʢʦʛʦ ʯʠʩʣʘ ʢʦʤʧʣʝʢʪʽʚ 

ʦʙʣʘʜʥʘʥʥʷ,  ʷʢʝ ʤʘʻ ʙʫʪʠ ʚ ʢʦʞʥʦʤʫ ʢʘʙʽʥʝʪʽ ʬʽʟʠʢʠ. ʊʦʤʫ ʜʣʷ 

ʬʨʦʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʽʜʙʠʨʘʶʪʴ ʟʜʝʙʽʣʴʰʦʛʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦ ʧʨʦʩʪʽ 

ʜʦʩʣʽʜʠ, ʷʢʽ ʥʝ ʚʠʤʘʛʘʶʪʴ ʩʢʣʘʜʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. ʃʘʙʦʨʘʪʦʨʥʽ ʨʦʙʦʪʠ 

ʚʚʘʞʘʶʪʴʩʷ ʛʦʣʦʚʥʦʶ ʪʘ ʚʠʟʥʘʯʘʣʴʥʦʶ ʣʘʥʢʦʶ ʫ ʧʨʦʮʝʩʽ ʨʦʟʚʠʪʢʫ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʫʤʽʥʴ. 

ɼʽʶʯʘ ʧʨʦʛʨʘʤʘ ʟ ʬʽʟʠʢʠ ʚʠʜʽʣʷʻ ʪʨʠ ʨʽʚʥʽ ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ:  

 ʨʝʧʨʦʜʫʢʪʠʚʥʠʡ (ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ ʟʘ ʜʘʥʦʶ ʽʥʩʪʨʫʢʮʽʻʶ); 

 ʯʘʩʪʢʦʚʦ-ʧʦʰʫʢʦʚʠʡ (ʟʘ ʧʦʜʘʥʦʶ ʤʝʪʦʶ, ʦʙʣʘʜʥʘʥʥʷʤ ʪʘ 

ʟʘʛʘʣʴʥʠʤʠ ʚʢʘʟʽʚʢʘʤʠ, ʫʯʥʽ ʩʘʤʦʩʪʽʡʥʦ ʨʦʟʨʦʙʣʷʶʪʴ ʢʦʥʢʨʝʪʥʠʡ ʧʣʘʥ 

ʜʽʷʣʴʥʦʩʪʽ, ʨʝʘʣʽʟʦʚʫʶʪʴ ʡʦʛʦ ʪʘ ʨʦʙʣʷʪʴ ʚʣʘʩʥʽ ʚʠʩʥʦʚʢʠ); 

 ʜʦʩʣʽʜʥʠʮʴʢʠʡ (ʟʘ ʧʦʜʘʥʦʶ ʩʠʪʫʘʮʽʻʶ ʘʙʦ ʤʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ, 

ʫʯʥʷʤ ʥʝʦʙʭʽʜʥʦ ʩʘʤʦʩʪʽʡʥʦ ʧʽʜʽʙʨʘʪʠ ʦʙʣʘʜʥʘʥʥʷ, ʨʦʟʨʦʙʠʪʠ ʧʣʘʥ 

ʜʽʷʣʴʥʦʩʪʽ, ʨʝʘʣʽʟʫʚʘʪʠ ʡʦʛʦ ʪʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ) [7]. 

ʃʘʙʦʨʘʪʦʨʥʽ ʨʦʙʦʪʠ ʟ ʬʽʟʠʢʠ ʟʜʽʡʩʥʶʶʪʴ ʷʢ ʚʥʫʪʨʽʰʥʴʦʧʨʝʜʤʝʪʥʽ 

(ʤʽʞ ʨʽʟʥʠʤʠ ʪʝʤʘʤʠ ʽ ʨʦʟʜʽʣʘʤʠ ʢʫʨʩʫ ʬʽʟʠʢʠ), ʪʘʢ ʽ ʤʽʞʧʨʝʜʤʝʪʥʽ 

ʟʚ'ʷʟʢʠ. ʇʨʠʢʣʘʜʦʤ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ, ʷʢʘ ʟʜʽʡʩʥʶʻ ʨʝʘʣʴʥʦ 

ʤʽʞʧʨʝʜʤʝʪʥʽ ʟʚ'ʷʟʢʠ,  ʩʣʫʛʫʻ ʚʠʚʯʝʥʥʷ ʙʫʜʦʚʠ ʤʽʢʨʦʩʢʦʧʫ ʟ 

ʧʦʜʘʣʴʰʠʤ ʜʦʩʣʽʜʞʝʥʥʷʤ ʨʽʟʥʠʭ ʙʽʦʣʦʛʽʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ. 

ɺʥʫʪʨʽʰʥʴʦʧʨʝʜʤʝʪʥʽ ʟʚ'ʷʟʢʠ ʟʜʽʡʩʥʶʪʴ, ʥʘʧʨʠʢʣʘʜ, ʟʘ ʜʦʧʦʤʦʛʦʶ 
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ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ, ʫ ʷʢʽʡ ʚʠʚʯʘʻʪʴʩʷ ʙʫʜʦʚʘ ʽ ʧʨʠʥʮʠʧ ʜʽʾ 

ʝʣʝʢʪʨʦʜʚʠʛʫʥʽʚ. ʋ ʮʽʡ ʨʦʙʦʪʽ ʧʨʦʧʦʥʫʚʘʣʠ ʫʯʥʷʤ ʟʥʘʡʪʠ ʂʂɼ ʜʚʠʛʫʥʘ, 

ʡʦʛʦ ʤʝʭʘʥʽʯʥʫ ʧʦʪʫʞʥʽʩʪʴ ʪʘ ʾʾ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʩʪʨʫʤʫ ʟʙʫʜʞʝʥʥʷ ʪʘ 

ʽʥʰʠʭ ʧʘʨʘʤʝʪʨʽʚ. ʊʝʤʘʪʠʢʘ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ ʟʜʝʙʽʣʴʰʦʛʦ ʻ 

ʨʽʟʥʦʤʘʥʽʪʥʦʶ, ʘʣʝ ʛʦʣʦʚʥʝ, ʱʦ ʥʘʜʘʻ ʾʤ ʽʥʪʝʛʨʫʶʯʦʛʦ ʟʥʘʯʝʥʥʷ ʽ 

ʟʘʚʞʜʠ ʥʘʷʚʥʝ ï ʻʜʥʽʩʪʴ ʟʘʢʦʥʽʚ ʧʨʠʨʦʜʠ ʽ ʚʠʚʯʝʥʥʷ ʥʘ ʮʽʡ ʦʩʥʦʚʽ 

ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ ʚʠʷʚʽʚ ʮʠʭ ʟʘʢʦʥʽʚ ʫ ʷʚʠʱʘʭ ʪʘ ʧʨʦʮʝʩʘʭ, ʷʢʽ ʚ ʩʠʣʫ 

ʩʧʝʮʠʬʽʢʠ ʚʠʚʯʘʶʪʴʩʷ ʫ ʤʝʞʘʭ ʨʽʟʥʠʭ ʜʠʩʮʠʧʣʽʥ [15]. 

3. ʂʦʨʦʪʢʦʯʘʩʥʽ ʬʨʦʥʪʘʣʴʥʽ ʜʦʩʣʽʜʠ. ɿʜʝʙʽʣʴʰʦʛʦ ʧʽʜ ʬʨʦʥʪʘʣʴʥʠʤ 

ʜʦʩʣʽʜʦʤ ʨʦʟʫʤʽʶʪʴ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʯʠ ʚʠʤʽʨʶʚʘʥʥʷ,  ʷʢʘ ʚʠʢʦʥʫʻʪʴʩʷ ʧʽʜ 

ʙʝʟʧʦʩʝʨʝʜʥʽʤ  ʢʝʨʽʚʥʠʮʪʚʦʤ ʫʯʠʪʝʣʷ. ʌʨʦʥʪʘʣʴʥʽ ʜʦʩʣʽʜʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ 

ʚʽʜ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ ʪʨʠʚʘʣʽʩʪʶ ʯʘʩʫ ʥʘ ʧʨʦʚʝʜʝʥʥʷ (5-10 ʭʚ.), 

ʟʚʫʞʝʥʽʩʪʶ ʟʘʚʜʘʥʴ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʦʨʪʘʪʠʚʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. ʊʘʢʠʡ 

ʧʽʜʭʽʜ ʜʘʻ ʟʤʦʛʫ ʥʘʡʙʽʣʴʰ ʧʦʚʥʦ ʨʝʘʣʽʟʫʚʘʪʠ ʧʝʨʝʚʘʛʠ ʬʨʦʥʪʘʣʴʥʦʛʦ 

ʝʢʩʧʝʨʠʤʝʥʪʫ, ʦʨʛʘʥʽʯʥʦ ʧʦʻʜʥʘʪʠ ʟ  ʧʦʷʩʥʝʥʥʷʤʠ  ʚʯʠʪʝʣʷ.   

ʋ ʭʦʜʽ ʧʨʦʚʝʜʝʥʥʷ ʬʨʦʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʽʚ ʫʯʥʷʤ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ  

ʢʦʤʧʣʝʢʪʠ ʧʨʦʩʪʦʛʦ ʩʘʤʦʨʦʙʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʯʠ ʣʘʙʦʨʘʪʦʨʥʠʭ ʧʨʠʣʘʜʽʚ. ʊʘʢʝ 

ʦʙʣʘʜʥʘʥʥʷ ʫʯʠʪʝʣʽ ʧʨʠʨʦʜʥʠʯʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʜʠʩʮʠʧʣʽʥ ʥʘʟʠʚʘʶʪʴ 

ʨʦʟʜʘʪʢʦʚʠʤ ʤʘʪʝʨʽʘʣʦʤ. ʂʦʞʥʝ ʪʘʢʝ ʜʦʩʣʽʜʞʝʥʥʷ ʦʙʦʚ'ʷʟʢʦʚʦ ʤʘʻ 

ʟʘʚʝʨʰʫʚʘʪʠʩʴ ʽʥʪʝʨʧʨʝʪʘʮʽʻʶ ʨʝʟʫʣʴʪʘʪʽʚ ʪʘ ʬʦʨʤʫʣʶʚʘʥʥʷʤ ʧʝʚʥʦʛʦ 

ʚʠʩʥʦʚʢʫ. 

4. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʟʘʜʘʯʽ. ʇʽʜ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ  ʟʘʜʘʯʘʤʠ  

ʨʦʟʫʤʽʶʪʴ ʟʘʚʜʘʥʥʷ, ʚ ʷʢʠʭ ʝʢʩʧʝʨʠʤʝʥʪ ʚʠʩʪʫʧʘʻ ʟʘʩʦʙʦʤ ʚʠʟʥʘʯʝʥʥʷ ʚʝʣʠʯʠʥ,  

ʷʢʽ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʨʦʟʚ'ʷʟʫʚʘʥʥʷ ʟʘʜʘʯʽ, ʜʘʻ ʚʽʜʧʦʚʽʜʴ ʥʘ ʧʦʩʪʘʚʣʝʥʝ ʫ ʟʘʜʘʯʽ 

ʧʠʪʘʥʥʷ ʯʠ ʻ ʟʘʩʦʙʦʤ ʧʝʨʝʚʽʨʢʠ ʟʨʦʙʣʝʥʠʭ ʟʛʽʜʥʦ ʫʤʦʚʠ ʨʦʟʨʘʭʫʥʢʽʚ. ɺʦʥʠ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ  ʬʨʦʥʪʘʣʴʥʠʭ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ ʪʘ ʜʦʩʣʽʜʽʚ ʽ ʥʝ 

ʟʘʤʽʶʪʴ ʾʭ. ɻʦʣʦʚʥʘ ʤʝʪʘ ʬʨʦʥʪʘʣʴʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʧʦʣʷʛʘʻ ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʷʚʠʱ, ʫ ʬʦʨʤʫʚʘʥʥʽ ʫ ʰʢʦʣʷʨʽʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʫʤʽʥʴ. ʈʦʟʚ'ʷʟʫʶʯʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʟʘʚʜʘʥʥʷ ʰʢʦʣʷʨʽ ʮʽ ʚʤʽʥʥʷ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʘ ʨʦʟʚʠʚʘʶʪʴ.  

ɼʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʚʽʜʥʝʩʷʪʴ ʜʚʘ ʪʠʧʠ ʟʘʜʘʯ. ɿʘʜʘʯʽ, ʷʢʽ ʫ 

ʧʦʩʪʘʥʦʚʮʽ ʧʨʦʙʣʝʤʠ ʤʽʩʪʷʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʧʦʷʩʥʝʥʥʷ ʢʦʥʢʨʝʪʥʦʛʦ 

ʝʢʩʧʝʨʠʤʝʥʪʫ, ʟʘʜʣʷ ʯʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʦʩʪʘʪʥʴʦ ʩʝʨʡʦʟʥʠʡ 

ʪʝʦʨʝʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ, ʥʘʣʝʞʘʪʴ ʜʦ ʧʝʨʰʦʛʦ ʪʠʧʫ. ɼʦ ʜʨʫʛʦʛʦ ʪʠʧʫ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʟʘʜʘʯ ʚʽʜʥʦʩʷʪʴʩʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʫ 

ʷʢʠʭ ʩʫʪʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʤʝʪʦʜʘʤʠ ʚʠʚʯʘʶʪʴʩʷ ʧʨʦʮʝʩʠ, ʷʚʠʱʘ, ʾʭ 

ʦʩʦʙʣʠʚʦʩʪʽ ʪʘ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ [15]. ɺʠʭʽʜʥʽ ʜʘʥʽ ʜʣʷ ʨʦʟʚ'ʷʟʫʚʘʥʥʷ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʟʘʜʘʯ ʫʯʥʽ ʦʜʝʨʞʫʶʪʴ  ʟ  ʜʦʩʣʽʜʫ,  ʷʢʠʡ  ʫʯʠʪʝʣʴ ʚʠʢʦʥʫʻ 

ʥʘ ʜʝʤʦʥʩʪʨʘʮʽʡʥʦʤʫ ʩʪʦʣʽ ʯʠ ʚʠʢʦʥʘʥʦʛʦ ʥʠʤʠ ʩʘʤʠʤʠ (ʱʦ ʻ ʙʽʣʴʰ  

ʜʦʮʽʣʴʥʠʤ).  

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʟʘʜʘʯʽ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʚʽʜʪʚʦʨʶʚʘʪʠ ʚ 

ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʧʨʦʮʝʜʫʨʫ ʧʝʨʝʚʽʨʢʠ ʥʘʫʢʦʚʠʭ ʧʨʠʧʫʱʝʥʴ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʨʝʘʣʽʟʫʚʘʪʠ ʽʜʝʶ ʚʠʧʨʦʙʦʚʫʚʘʥʥʷ ʛʽʧʦʪʝʟʠ ʚ ʝʢʩʧʝʨʠʤʝʥʪʽ ʽ 

ʧʦʢʘʟʘʪʠ ʰʣʷʭ ʩʪʘʥʦʚʣʝʥʥʷ ʬʽʟʠʯʥʦʾ ʪʝʦʨʽʾ [8, ʩ. 27]. ʑʦʙ ʫʩʧʽʰʥʦ 
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ʨʦʟʚôʷʟʫʚʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʟʘʜʘʯʽ ʰʢʦʣʷʨ ʤʘʻ ʚʦʣʦʜʽʪʠ ʟʜʘʪʥʽʩʪʶ 

ʧʽʜʽʙʨʘʪʠ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʥʷ, ʟʥʘʪʠ ʤʝʪʦʜʠ ʪʘ ʧʨʠʡʦʤʠ, 

ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʾʭ ʨʦʟʚ'ʷʟʫʚʘʥʥʷ. ɿʘ ʜʦʧʦʤʦʛʦʶ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʟʘʚʜʘʥʴ ʪʘ ʟʘʜʘʯ ʟʥʠʢʘʻ ʟʘʡʚʘ ʤʘʪʝʤʘʪʠʟʘʮʽʷ ʬʽʟʠʢʠ. 

ɽʢʩʧʝʨʠʤʝʥʪʫʶʯʠ ʰʢʦʣʷʨʽ ʚʯʘʪʴʩʷ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ, 

ʩʠʥʪʝʟʫ ʪʘ ʙʫʜʫʚʘʪʠ ʤʦʜʝʣʽ (ʛʽʧʦʪʝʟʠ).  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʟʘʚʜʘʥʴ ʧʝʨʝʜʙʘʯʘʻ ʥʘʷʚʥʽʩʪʴ ʫ 

ʬʽʟʠʯʥʦʤʫ ʢʘʙʽʥʝʪʽ ʚʽʜʧʦʚʽʜʥʦʛʦ ʨʦʟʜʘʪʢʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʇʨʠʡʦʤʠ 

ʨʦʟʚ'ʷʟʫʚʘʥʥʷ ʪʘʢʠʭ ʟʘʚʜʘʥʴ ʟʘʣʝʞʘʪʴ ʚʽʜ ʨʦʣʽ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚ ʮʴʦʤʫ 

ʧʨʦʮʝʩʽ.  ʗʢʱʦ  ʚʽʥ  ʩʣʫʛʫʻ ʜʣʷ ʦʜʝʨʞʘʥʥʷ ʜʘʥʠʭ,  ʪʦ ʥʘ ʧʝʨʰʠʡ ʧʣʘʥ 

ʚʠʩʪʫʧʘʻ ʡʦʛʦ ʧʦʩʪʘʥʦʚʢʘ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʚʠʤʽʨʶʚʘʥʴ. ʆʪʨʠʤʘʚʰʠ 

ʧʦʪʨʽʙʥʽ ʜʘʥʽ, ʜʘʣʽ ʧʨʦʮʝʜʫʨʘ ʨʦʟʚ'ʷʟʫʚʘʥʥʷ ʧʨʦʪʽʢʘʻ ʷʢ ʜʣʷ ʟʚʠʯʘʡʥʦʾ 

ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ. ʗʢʱʦ ʚ ʭʦʜʽ ʝʢʩʧʝʨʠʤʝʥʪʫ ʥʝʦʙʭʽʜʥʦ ʧʝʨʝʚʽʨʠʪʠ 

ʨʝʟʫʣʴʪʘʪʠ ʦʙʯʠʩʣʝʥʴ, ʪʦ ʧʦʩʪʫʧʘʶʪʴ ʘʥʘʣʦʛʽʯʥʦ, ʘʣʝ ʚ ʟʚʦʨʦʪʥʦʤʫ 

ʥʘʧʨʷʤʢʫ. 

5. ʌʽʟʠʯʥʽ ʧʨʘʢʪʠʢʫʤʠ.  ɺ ʩʪʘʨʰʽʡ ʰʢʦʣʽ ʥʠʤʠ ʟʘʚʝʨʰʫʻʪʴʩʷ 

ʚʠʚʯʝʥʥʷ ʬʽʟʠʢʠ ʫ ʢʦʞʥʦʤʫ ʢʣʘʩʽ. ʋʯʥʽ ʚʠʢʦʥʫʶʪʴ ʨʦʙʦʪʠ ʩʘʤʦʩʪʽʡʥʦ 

ʘʙʦ ʣʘʥʢʘʤʠ ʧʦ 2-3 ʯʦʣʦʚʽʢʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʠʩʴʤʦʚʽ ʽʥʩʪʨʫʢʮʽʾ, ʷʢʽ 

ʟʘʚʯʘʩʥʦ ʛʦʪʫʶʪʴʩʷ ʜʦ ʚʠʢʦʥʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ. ʈʦʙʦʪʠ ʧʨʘʢʪʠʢʫʤʫ 

ʟʥʘʯʥʦ ʩʢʣʘʜʥʽʰʽ,  ʥʽʞ ʬʨʦʥʪʘʣʴʥʽ ʣʘʙʦʨʘʪʦʨʥʽ ʨʦʙʦʪʠ,  ʪʦʤʫ ʥʘ 

ʚʠʢʦʥʘʥʥʷ ʚʽʜʚʦʜʷʪʴ ʜʚʽ ʛʦʜʠʥʠ (ʭʦʯʘ ʤʦʞʣʠʚʝ ʧʨʦʚʝʜʝʥʥʷ ʽ 

ʦʜʥʦʯʘʩʦʚʠʭ ʨʦʙʽʪ). ɼʣʷ ʧʦʩʪʘʥʦʚʢʠ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʪʘʢʠʭ ʨʦʙʽʪ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʙʽʣʴʰ ʩʢʣʘʜʥʽ ʧʨʠʣʘʜʠ ʪʘ ʦʙʣʘʜʥʘʥʥʷ, ʷʢʝ ʻ ʚ ʢʘʙʽʥʝʪʽ 

ʬʽʟʠʢʠ.  

ʆʨʛʘʥʽʟʦʚʫʶʯʠ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ ʬʽʟʠʯʥʦʛʦ ʧʨʘʢʪʠʢʫʤʫ, ʩʣʽʜ ʚʠʭʦʜʠʪʠ ʟ 

ʪʠʭ ʜʠʜʘʢʪʠʯʥʠʭ ʬʫʥʢʮʽʡ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʡʦʛʦ ʩʧʝʮʠʬʽʢʦʶ. ʌʽʟʠʯʥʠʡ 

ʧʨʘʢʪʠʢʫʤ ʻ ʦʢʨʝʤʠʤ ʚʠʜʦʤ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʽ ʩʪʨʫʢʪʫʨʥʠʤ ʝʣʝʤʝʥʪʦʤ ʫ 

ʩʠʩʪʝʤʽ ʥʘʚʯʘʣʴʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ. ʇʨʦʚʦʜʠʪʴʩʷ ʟ ʤʝʪʦʶ ʟʘʢʨʽʧʣʝʥʥʷ, 

ʧʦʛʣʠʙʣʝʥʥʷ, ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʟʥʘʥʴ, ʬʦʨʤʫʚʘʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʫʤʽʥʴ ʽ ʥʘʚʠʯʦʢ, 

ʨʦʟʚʠʪʢʫ ʪʚʦʨʯʠʭ ʟʜʽʙʥʦʩʪʝʡ, ʩʘʤʦʩʪʽʡʥʦʩʪʽ ʡ ʽʥʽʮʽʘʪʠʚʠ ʫʯʥʷʤʠ ʚ ʢʣʘʩʽ, ʘʣʝ 

ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʙʫʪʦʚʠʭ ʧʨʠʣʘʜʽʚ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʜʦʙʫʪʠʭ 

ʟʥʘʥʴ [2]. 

6. ɼʦʤʘʰʥʽ ʪʘ ʧʦʟʘʢʣʘʩʥʽ ʜʦʩʣʽʜʠ ʪʘ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. ʊʨʘʜʠʮʽʡʥʦ 

ʧʝʜʘʛʦʛʠ ʪʘʢʠʤʠ ʚʚʘʞʘʶʪʴ ʜʦʩʣʽʜʠ, ʷʢʽ ʚʠʢʦʥʫʶʪʴʩʷ ʫʯʥʷʤʠ ʚʜʦʤʘ,  

ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʷʢʽ ʧʨʦʚʦʜʷʪʴʩʷ ʫ ʙʫʜʝʥʥʦʤʫ ʦʪʦʯʝʥʥʽ, ʥʘ ʧʨʠʨʦʜʽ, ʫ ʭʦʜʽ 

ʝʢʩʢʫʨʩʽʡ ʥʘ ʧʨʦʤʠʩʣʦʚʽ ʪʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʦʙôʻʢʪʠ. ɹʝʟʧʦʩʝʨʝʜʥʽʡ 

ʢʦʥʪʨʦʣʴ ʟ ʙʦʢʫ ʫʯʠʪʝʣʷ ʟʘ ʭʦʜʦʤ ʪʘʢʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʚʠʢʣʶʯʘʻʪʴʩʷ. ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʪʘʢʠʭ ʦʧʝʨʘʮʽʡ ʧʝʨʝʚʘʞʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʧʨʝʜʤʝʪʠ ʜʦʤʘʰʥʴʦʛʦ ʚʞʠʪʢʫ ʪʘ ʧʽʜʨʫʯʥʽ ʤʘʪʝʨʽʘʣʠ, ʩʘʤʦʨʦʙʥʽ ʧʨʠʣʘʜʠ, 

ʽʛʨʘʰʢʦʚʽ ʥʘʙʦʨʠ, "ʢʦʥʩʪʨʫʢʪʦʨʠ" ʪʘ ʢʦʤʧʣʝʢʪʠ, ʷʢʽ ʚʠʧʫʩʢʘʶʪʴʩʷ 

ʧʨʦʤʠʩʣʦʚʽʩʪʶ. 

ʅʘ ʪʝʧʝʨʽʰʥʴʦʤʫ ʝʪʘʧʽ ʜʝʱʦ ʟʤʽʥʠʣʘʩʷ ʨʦʣʴ ʧʦʟʘʢʣʘʩʥʦʾ ʨʦʙʦʪʠ ʟ 

ʬʽʟʠʢʠ. ʌʦʨʤʫʚʘʥʥʷ ʦʩʦʙʠʩʪʦʩʪʽ ʫ ʥʘʚʯʘʣʴʥʦ-ʚʠʭʦʚʥʦʤʫ ʧʨʦʮʝʩʽ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʘʢʪʠʚʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʪʽʩʥʦʤʫ ʩʧʽʣʢʫʚʘʥʥʽ ʟ ʫʯʠʪʝʣʝʤ ʽ 
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ʨʦʚʝʩʥʠʢʘʤʠ. ʇʦʟʘʢʣʘʩʥʘ ʨʦʙʦʪʘ ʤʘʻ ʜʣʷ ʮʴʦʛʦ ʚʩʽ ʤʦʞʣʠʚʦʩʪʽ, ʘ ʾʾ 

ʦʩʦʙʠʩʪʽʩʥʦ ʦʨʽʻʥʪʦʚʘʥʠʡ ʭʘʨʘʢʪʝʨ ʫʤʦʞʣʠʚʣʶʻ ʤʘʢʩʠʤʘʣʴʥʦ ʚʨʘʭʫʚʘʪʠ 

ʽʥʪʝʨʝʩʠ ʪʘ ʫʧʦʜʦʙʘʥʥʷ ʚʩʽʭ ʰʢʦʣʷʨʽʚ [4]. 

ɼʣʷ ʟ'ʷʩʫʚʘʥʥʷ, ʘʢʮʝʥʪʫʚʘʥʥʷ ʟ ʧʦʟʠʮʽʡ ʩʴʦʛʦʜʝʥʥʷ, ʧʠʪʘʥʥʷ ʧʨʦ 

ʩʠʩʪʝʤʫ ʥʘʚʯʘʣʴʥʦʛʦ ʬʽʟʠʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʥʘʩʘʤʧʝʨʝʜ ʥʝʦʙʭʽʜʥʦ 

ʦʙʨʘʪʠ ʽ ʨʝʪʝʣʴʥʦ ʨʦʟʛʣʷʥʫʪʠ ʪʫ ʦʟʥʘʢʫ, ʥʘʚʢʦʣʦ ʷʢʦʾ ʡ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʡʦʛʦ ʢʣʘʩʠʬʽʢʘʮʽʷ [16]. ʈʦʟʛʣʷʥʫʪʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʰʢʽʣʴʥʦʛʦ 

ʥʘʚʯʘʣʴʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʜʦʟʚʦʣʷʻ ʨʦʟʛʣʷʜʘʪʠ ʡʦʛʦ ʟ ʪʦʯʢʠ ʟʦʨʫ 

ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ ʽ ʻ ʥʘʡʙʽʣʴʰ ʟʘʛʘʣʴʥʦʶ ʪʘ ʧʦʰʠʨʝʥʦʶ. ɺʦʥʘ ʚʽʨʥʦ 

ʚʠʟʥʘʯʘʻ ʤʽʩʮʝ ʢʦʞʥʦʛʦ ʟ ʡʦʛʦ ʚʠʜʽʚ ʫ ʩʠʩʪʝʤʽ ʥʘʚʯʘʣʴʥʠʭ ʟʘʥʷʪʴ ʟ 

ʧʨʠʨʦʜʥʠʯʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʜʠʩʮʠʧʣʽʥ ʽ ʜʦʟʚʦʣʷʻ ʨʘʮʽʦʥʘʣʴʥʦ ʧʽʜʽʙʨʘʪʠ 

ʥʘʚʯʘʣʴʥʝ ʦʙʣʘʜʥʘʥʥʷ. ʋ ʧʝʜʘʛʦʛʽʮʽ ʪʘ ʤʝʪʦʜʠʯʥʽʡ ʥʘʫʮʽ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʡ 

ʽʥʰʽ ʚʠʜʠ ʢʣʘʩʠʬʽʢʘʮʽʡ [2]. ʅʘʫʢʦʚʮʽ [9] ʨʦʟʨʽʟʥʷʶʪʴ ʢʽʣʴʢʽʩʥʽ ʪʘ ʷʢʽʩʥʽ 

ʜʦʩʣʽʜʠ, ʚʠʦʢʨʝʤʣʶʶʪʴ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʟʘʜʘʯʽ ʪʘ ʪʚʦʨʯʽ ʟʘʚʜʘʥʥʷ,  

ʬʫʥʜʘʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʠ ʪʘ ʜʝʤʦʥʩʪʨʘʮʽʾ ʪʝʭʥʽʯʥʠʭ ʫʩʪʘʥʦʚʦʢ. 

ʋ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ ʟʘʢʣʘʜʘʭ ʽʩʥʫʻ ʪʨʘʜʠʮʽʡʥʦ ʩʬʦʨʤʦʚʘʥʘ ʩʠʩʪʝʤʘ 

ʥʘʚʯʘʣʴʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʷʢʘ ʜʘʻ ʧʝʚʥʽ ʧʦʟʠʪʠʚʥʽ ʨʝʟʫʣʴʪʘʪʠ. ʋ 

ʤʝʪʦʜʠʮʽ ʚʠʢʣʘʜʘʥʥʷ ʧʨʠʨʦʜʥʠʯʠʭ ʧʨʝʜʤʝʪʽʚ ʥʘʢʦʧʠʯʝʥʦ ʟʥʘʯʥʠʡ ʜʦʩʚʽʜ 

ʫ ʧʨʦʚʝʜʝʥʥʽ ʚʩʽʭ  ʚʠʜʽʚ  ʝʢʩʧʝʨʠʤʝʥʪʫ,  ʩʪʚʦʨʝʥʦ  ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ 

ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʠʭ ʧʦʩʽʙʥʠʢʽʚ, ʷʢʽ ʘʜʨʝʩʫʶʪʴʩʷ ʫʯʠʪʝʣʷʤ ʪʘ ʫʯʥʷʤ 

ʰʢʦʣʠ. ɺʩʽ ʧʨʘʮʽ ʚ ʦʩʥʦʚʥʦʤʫ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʟʤʽʩʪʫ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʨʦʙʽʪ. ɸʢʪʫʘʣʴʥʠʤʠ ʧʠʪʘʥʥʷʤʠ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ 

ʬʽʟʠʢʠ ʚʠʩʪʫʧʘʶʪʴ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʟʘ ʟʤʽʩʪʦʤ ʜʝʤʦʥʩʪʨʘʮʽʡ, 

ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ ʪʘ ʧʦʰʫʢ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʭ ʩʧʦʩʦʙʽʚ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ 

ʨʝʘʣʽʟʘʮʽʾ ʤʦʞʣʠʚʦʩʪʝʡ ʥʘʚʯʘʣʴʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ.  
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In the article the problem of organization of experimental researches is 

considered on the lessons of physics. It is suggested by the different types of experiment 

to carry out practical preparation of schoolboys.  
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ʋɼʂ 519.711 

ʊ.ɺ. ɼʫʤʘʥʩʴʢʘ, ʘʩʠʩʪʝʥʪ 

ɼʆʉʃɯɼɾɽʅʅʗ ʇɽʈɯʆɼʀʏʅʀʍ ʈʆɿɺôʗɿʂɯɺ 

ɯʄʇʋʃʔʉʅʀʍ ʉʀʉʊɽʄ  

ʋ ʉʂɯʅʏɽʅʅʆɺʀʄɯʈʅʆʄʋ ʇʈʆʉʊʆʈɯ 

ʋ ʩʪʘʪʪʽ ʯʠʩʝʣʴʥʦ-ʘʥʘʣʽʪʠʯʥʠʤ ʤʝʪʦʜʦʤ ɸ.ʄ.ʉʘʤʦʡʣʝʥʢʘ ʧʦʙʫʜʦʚʘʥʦ 

ʧʝʨʽʦʜʠʯʥʽ ʨʦʟʚôʷʟʢʠ ʥʝʣʽʥʽʡʥʠʭ ʩʠʩʪʝʤ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ ʟ ʽʤʧʫʣʴʩʥʠʤ 

ʚʧʣʠʚʦʤ ʫ ʩʢʽʥʯʝʥʥʦʚʠʤʽʨʥʦʤʫ ʧʨʦʩʪʦʨʽ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʜʠʬʝʨʝʥʮʽʘʣʴʥʝ ʨʽʚʥʷʥʥʷ ʟ ʽʤʧʫʣʴʩʥʠʤ ʚʧʣʠʚʦʤ, ʯʠʩʝʣʴʥʦ-

ʘʥʘʣʽʪʠʯʥʠʡ ʤʝʪʦʜ, ʢʝʨʫʚʘʥʥʷ , ʧʝʨʽʦʜʠʯʥʠʡ ʨʦʟʚôʷʟʦʢ. 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ.  

ʅʝʭʘʡ 
nR  ï ʝʚʢʣʽʜʽʚ ʧʨʦʩʪʽʨ. ɽʣʝʤʝʥʪ ,nRDx  ʜʝ Dï 

ʟʘʤʢʥʫʪʘ, ʦʙʤʝʞʝʥʘ ʦʙʣʘʩʪʴ ʧʨʦʩʪʦʨʫ 
nR . ʌʫʥʢʮʽʷ ),( xtf  ʥʝʧʝʨʝʨʚʥʘ 

(ʢʫʩʢʦʚʦ-ʥʝʧʝʨʝʨʚʥʘ ʧʦ t ʟ ʨʦʟʨʠʚʘʤʠ ʧʝʨʰʦʛʦ ʨʦʜʫ ʧʨʠ it ), )(xI i ï 

ʥʝʧʝʨʝʨʚʥʽ ʬʫʥʢʮʽʾ, ʚʠʟʥʘʯʝʥʽ ʧʨʠ  

.),(),( DDRxt  

ʌʫʥʢʮʽʷ ),( xtf  ʻ ʊ-ʧʝʨʽʦʜʠʯʥʦʶ ʧʦ t ʨʽʚʥʦʤʽʨʥʦ ʚʽʜʥʦʩʥʦ Dx

, ʘ ʬʫʥʢʮʽʷ )(xI i  ʽ ʤʦʤʝʥʪʠ i  ʪʘʢʽ, ʱʦ  

TxIxI ipiipi ),()(  

ʧʨʠ ʚʩʽʭ DxZi ,  ʽ ʧʨʠ ʜʝʷʢʦʤʫ ʥʘʪʫʨʘʣʴʥʦʤʫ ʨ. 

ʇʨʠʧʫʩʪʠʤʦ ʪʘʢʦʞ, ʱʦ ʬʫʥʢʮʽʾ ),( xtf  ʽ )(xI i  ʟʘʜʦʚʦʣʴʥʷʶʪʴ 

ʫʤʦʚʫ ʃʽʧʰʠʮʷ ʧʦ Dx  ʨʽʚʥʦʤʽʨʥʦ ʚʽʜʥʦʩʥʦ ZiRt ,  

'''

2

''''''

1

''' )()(,),(),( xxKxIxIxxKxtfxtf ii  

ʟ ʩʪʘʣʠʤʠ ʃʽʧʰʠʮʷ 1K  ʽ 2K . 

ʅʝʭʘʡ  

.)(max,),(max
1,0

MxIMxtf i

Dx

pi

Dx

Tt

 

ʇʽʜ d-ʦʢʦʣʦʤ ʪʦʯʢʠ 
nRx0  ʙʫʜʝʤʦ ʨʦʟʫʤʽʪʠ ʤʥʦʞʠʥʫ ʪʦʯʦʢ 

nRx , ʜʣʷ ʷʢʠʭ dxx 0 . 

ʇʝʨʽʦʜʠʯʥʽ ʥʝʣʽʥʽʡʥʽ ʜʠʬʝʨʝʥʮʽʘʣʴʥʽ ʨʽʚʥʷʥʥʷ, ʧʽʜʜʘʥʽ ʽʤʧʫʣʴʩʥʦʤʫ 

ʚʧʣʠʚʫ, ʧʦʜʘʤʦ ʫ ʚʠʛʣʷʜʽ:  
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).(,),,( xIxtxtf
dt

dx
iti i

   (1) 

ɺʚʘʞʘʪʠʤʝʤʦ, ʱʦ ʩʠʩʪʝʤʘ ʨʽʚʥʷʥʴ (1) ʻ ʊ-ʧʝʨʽʦʜʠʯʥʦʶ ʧʦ t[1]. 

ʏʠʩʝʣʴʥʦ-ʘʥʘʣʽʪʠʯʥʠʡ ʤʝʪʦʜ ʉʘʤʦʡʣʝʥʢʘ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦ ʜʣʷ 

ʩʠʩʪʝʤʠ ʨʽʚʥʷʥʴ ʟ ʽʤʧʫʣʴʩʥʠʤ ʚʧʣʠʚʦʤ ʚʚʦʜʠʪʴʩʷ ʢʝʨʫʚʘʥʥʷ , ʪʘʢʝ, ʱʦ 

ʜʘʥʘ ʩʠʩʪʝʤʘ ʤʘʻ ʊ-ʧʝʨʽʦʜʠʯʥʠʡ ʨʦʟʚôʷʟʦʢ. ɿʥʘʯʝʥʥʷ  ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʧʦʯʘʪʢʦʚʦʛʦ ʟʥʘʯʝʥʥʷ ʨʦʟʚôʷʟʢʫ. ɸʣʝ ʧʦʯʘʪʢʦʚʝ ʟʥʘʯʝʥʥʷ ʨʦʟʚôʷʟʢʫ ʪʨʝʙʘ 

ʪʘʢ ʧʽʜʽʙʨʘʪʠ, ʱʦʙ ʚ ʨʝʟʫʣʴʪʘʪʽ ʟʥʘʭʦʜʞʝʥʥʷ ʨʦʟʚôʷʟʢʫ ʩʠʩʪʝʤʠ  

ʜʦʨʽʚʥʶʚʘʣʦ ʥʫʣʶ [2]. 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʟôʷʩʫʚʘʥʥʷ ʧʠʪʘʥʥʷ ʧʨʦ ʽʩʥʫʚʘʥʥʷ ʧʝʨʽʦʜʠʯʥʠʭ 

ʨʦʟʚôʷʟʢʽʚ ʥʝʣʽʥʽʡʥʠʭ ʽʤʧʫʣʴʩʥʠʭ ʩʠʩʪʝʤ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ (1). 

ɼʦʧʦʤʽʞʥʽ ʪʚʝʨʜʞʝʥʥʷ. 

ʃʝʤʘ 1. ʅʝʭʘʡ ʚ ʩʠʩʪʝʤʽ ʨʽʚʥʷʥʴ  

iti Ixttf
dt

dx
i

,,)(         (2) 

ʬʫʥʢʮʽʷ )(tf  ʻ ʊ-ʧʝʨʽʦʜʠʯʥʦʶ, ʘ ʩʪʘʣʽ ʚʝʢʪʦʨʠ iI  ʽ ʧʦʩʣʽʜʦʚʥʽʩʪʴ 

ʤʦʤʝʥʪʽʚ i  ʪʘʢʽ, ʱʦ TII ipiipi , . ʊʦʜʽ ʽʩʥʫʻ ʩʪʘʣʠʡ ʚʝʢʪʦʨ 

, ʧʨʠ ʷʢʦʤʫ ʨʦʟʚôʷʟʦʢ ʨʽʚʥʷʥʥʷ (2), ʱʦ ʧʨʦʭʦʜʠʪʴ ʧʨʠ t=0 ʯʝʨʝʟ ʟʘʜʘʥʫ 

ʪʦʯʢʫ 0x , ʻ ʊ-ʧʝʨʽʦʜʠʯʥʠʤ. 

ɼʽʡʩʥʦ, ʧʨʦʽʥʪʝʛʨʫʚʘʚʰʠ ʨʽʚʥʷʥʥʷ (2), ʧʝʨʝʢʦʥʫʻʤʦʩʷ, ʱʦ ʟʘ  

ʩʣʽʜ ʚʟʷʪʠ ʚʝʢʪʦʨ  
T p

i

iIdttf
T

0 1

)(
1 . 

ʇʦʟʥʘʯʠʤʦ ʯʝʨʝʟ )(tf  ʽʥʪʝʛʨʘʣʴʥʝ ʩʝʨʝʜʥʻ ʬʫʥʢʮʽʾ )(tf  ʥʘ 

ʧʨʦʤʽʞʢʫ T,0 , ʪʦʙʪʦ  

T

df
T

tf
0

)(
1

)( . 

ʆʩʥʦʚʥʠʡ ʨʝʟʫʣʴʪʘʪ. 

ʇʝʨʝʡʜʝʤʦ ʜʦ ʧʦʙʫʜʦʚʠ ʧʝʨʽʦʜʠʯʥʠʭ ʨʦʟʚôʷʟʢʽʚ ʩʠʩʪʝʤʠ ʨʽʚʥʷʥʴ (1). 

ʇʨʠʧʫʩʪʠʤʦ, ʱʦ ʩʠʩʪʝʤʘ ʨʽʚʥʷʥʴ (1) ʤʘʻ ʊ-ʧʝʨʽʦʜʠʯʥʠʡ ʨʦʟʚôʷʟʦʢ ʽ 

ʚʽʜʦʤʘ ʪʦʯʢʘ 00 Dx , ʯʝʨʝʟ ʷʢʫ ʜʘʥʠʡ ʨʦʟʚôʷʟʦʢ ʧʨʦʭʦʜʠʪʴ ʧʨʠ t=0. 

ɸʣʛʦʨʠʪʤ ʧʦʙʫʜʦʚʠ ʮʴʦʛʦ ʨʦʟʚôʷʟʢʫ ʚʢʘʟʫʻ ʪʝʦʨʝʤʘ. 
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ʊʝʦʨʝʤʘ 1. ʗʢʱʦ ʩʠʩʪʝʤʘ ʨʽʚʥʷʥʴ (1), ʷʢʘ ʟʘʜʦʚʦʣʴʥʷʻ ʚʢʘʟʘʥʽ ʚʠʱʝ 

ʫʤʦʚʠ, ʤʘʻ ʊ-ʧʝʨʽʦʜʠʯʥʠʡ ʨʦʟʚôʷʟʦʢ )(tx , ʱʦ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ 

ʪʦʯʢʫ 00 Dx , ʪʦ ʮʝʡ ʨʦʟʚôʷʟʦʢ ʻ ʛʨʘʥʠʮʝʶ ʨʽʚʥʦʤʽʨʥʦ ʟʙʽʞʥʦʾ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʧʝʨʽʦʜʠʯʥʠʭ ʬʫʥʢʮʽʡ  

),,(lim)( 0xtxt m
m

 

ʚʠʟʥʘʯʝʥʠʭ ʥʘ ʧʝʨʽʦʜʽ Tt ,0  ʟʘ ʬʦʨʤʫʣʦʶ  

t

mmm dxxfxxfxxtx
0

00001 )),(,()),(,(),(  

,...2,1,0,),(),),(()),(( 000

0

00 mxxtxxxtIxxI
t

imimi

i

. 

ʜʝ )).,((
1

)),((,))(,(
1

))(,( 0

1

0

0

xxI
T

xxIdxf
T

txtf i

p

i

ii

T

 

ʇʠʪʘʥʥʷ ʽʩʥʫʚʘʥʥʷ  ʧʝʨʽʦʜʠʯʥʠʭ ʨʦʟʚôʷʟʢʽʚ ʩʠʩʪʝʤʠ ʚʠʜʫ (1) 

ʧʦʚôʷʟʘʥʝ ʽʟ ʧʠʪʘʥʥʷʤ ʥʫʣʽʚ ʬʫʥʢʮʽʾ 

T p

i

imim xxI
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dxxf
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0 1

000 )),((
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1

)( . 

ʆʜʥʘʢ ʚʽʜʰʫʢʘʪʠ ʬʫʥʢʮʽʶ )( 0x  ʧʨʘʢʪʠʯʥʦ ʥʝʤʦʞʣʠʚʦ, ʪʦʤʫ 

ʧʦʩʪʘʻ ʟʘʜʘʯʘ: ʷʢ, ʚʠʭʦʜʷʯʠ ʟ ʬʫʥʢʮʽʡ  

T p

i

imimm xxI
T

dxxf
T

x
0 1

000 )),((
1

)),(,(
1

)( , 

ʪʚʝʨʜʠʪʠ ʧʨʦ ʽʩʥʫʚʘʥʥʷ ʥʫʣʽʚ ʬʫʥʢʮʽʾ )( 0x , ʘ, ʷʢ ʥʘʩʣʽʜʦʢ, ʨʦʟʚôʷʟʘʪʠ 

ʧʠʪʘʥʥʷ ʽʩʥʫʚʘʥʥʷ ʧʝʨʽʦʜʠʯʥʠʭ ʨʦʟʚôʷʟʢʽʚ ʨʽʚʥʷʥʴ (1)? 

ɼʘʥʫ ʟʘʜʘʯʫ ʤʦʞʥʘ ʨʦʟʚôʷʟʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʘʩʪʫʧʥʦʾ ʪʝʦʨʝʤʠ. 

ʊʝʦʨʝʤʘ 2. ʅʝʭʘʡ ʜʣʷ ʩʠʩʪʝʤʠ ʨʽʚʥʷʥʴ ʟ ʽʤʧʫʣʴʩʥʠʤ ʚʧʣʠʚʦʤ (1) 

ʚʠʢʦʥʫʶʪʴʩʷ ʫʤʦʚʠ: ʘ) ʜʣʷ ʜʝʷʢʦʛʦ ʮʽʣʦʛʦ ʯʠʩʣʘ 0m  ʚʽʜʦʙʨʘʞʝʥʥʷ 

n

m RD0:  ʤʘʻ ʽʟʦʣʴʦʚʘʥʫ ʦʩʦʙʣʠʚʫ ʪʦʯʢʫ, ʪʦʙʪʦ 0)( 0xm  ʻ 

ʥʝʥʫʣʴʦʚʠʤ ʽʥʜʝʢʩʦʤ; ʙ) ʽʩʥʫʻ ʟʘʤʢʥʫʪʘ ʦʧʫʢʣʘ ʦʙʣʘʩʪʴ 01 DD  ʟ 
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ɻ  ʚʠʢʦʥʫʻʪʴʩʷ 
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pKTpK

K
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.    (3) 

ʊʦʜʽ ʩʠʩʪʝʤʘ ʨʽʚʥʷʥʴ (1) ʤʘʻ ʊ-ʧʝʨʽʦʜʠʯʥʠʡ ʨʦʟʚôʷʟʦʢ )(tx , 

ʜʣʷ ʷʢʦʛʦ 0)0( D . 

ɼʦʚʝʜʝʥʥʷ. ɯʥʜʝʢʩ ʽʟʦʣʴʦʚʘʥʦʾ ʦʩʦʙʣʠʚʦʾ ʪʦʯʢʠ 
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ʮʝʥʪʨʦʤ ʚ 
0x . ʆʩʢʽʣʴʢʠ ʚ 1D  ʤʽʩʪʠʪʴʩʷ ʣʠʰʝ ʦʜʥʘ ʦʩʦʙʣʠʚʘ ʪʦʯʢʘ 

0x  ʽ 

1D   ʛʦʤʝʦʤʦʨʬʥʘ ʢʫʣʽ ʽʟ 
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T

pMT

T

pK
Kqqm 4

1
2

)1( 2
1

1
. 

ɿʚʽʜʩʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ (3) ʚʠʧʣʠʚʘʻ, ʱʦ ʧʨʠ ʚʩʽʭ 
1Dɻx   

.0)()()(),0( xxxxV mm
 

ʆʩʢʽʣʴʢʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʦʤʦʪʦʧʥʠʭ ʥʘ ʢʦʤʧʘʢʪʽ ʧʦʣʽʚ ʨʽʚʥʽ, ʪʦ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ 
1Dɻ  ʧʦʣʷ )(x  ʨʽʚʥʘ ʽʥʜʝʢʩʫ ʦʩʦʙʣʠʚʦʾ ʪʦʯʢʠ ʽ 

ʟʥʘʭʦʜʞʝʥʥʷ ʦʙʣʘʩʪʽ 1D , ʥʘ ʤʝʞʽ ʷʢʦʾ ʚʠʢʦʥʫʻʪʴʩʷ ʥʝʨʽʚʥʽʩʪʴ (3). ʋ 

ʜʚʦʚʠʤʽʨʥʠʭ ʩʠʩʪʝʤʘʭ ʨʽʚʥʷʥʴ (1) ʚʠʟʥʘʯʠʪʠ ʽʥʜʝʢʩ ʟʘʚʞʜʠ ʤʦʞʥʘ. ɼʣʷ 

ʧʨʦʩʪʦʨʫ ʨʦʟʤʽʨʥʦʩʪʽ, ʙʽʣʴʰʦʾ ʥʽʞ 2, ʧʽʜʨʘʭʫʥʦʢ ʽʥʜʝʢʩʫ ʫʩʢʣʘʜʥʶʻʪʴʩʷ. 

ʆʜʥʘʢ ʽ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʽʩʥʫʻ ʨʷʜ ʨʷʜ ʢʨʠʪʝʨʽʾʚ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʟʨʦʙʠʪʠ 

ʚʠʩʥʦʚʦʢ, ʯʠ ʚʽʜʤʽʥʥʠʡ ʽʥʜʝʢʩ ʚʽʜ ʥʫʣʷ. 

ʊʘʢ, ʷʢʱʦ ʬʫʥʢʮʽʷ )(xm  ʥʝʧʝʨʝʨʚʥʦ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʘ ʚ ʦʢʦʣʽ 

ʪʦʯʢʠ 
0x  ʽ 0

)(
det 0xx

m

x

x
, ʪʦ ʽʥʜʝʢʩ ʪʦʯʢʠ 

0x  ʚʽʜʤʽʥʥʠʡ ʚʽʜ 

ʥʫʣʷ. 

ɺʠʙʽʨ ʦʙʣʘʩʪʽ 1D , ʥʘ ʤʝʞʽ ʷʢʦʾ ʧʦʚʠʥʥʘ ʚʠʢʦʥʫʚʘʪʠʩʴ ʥʝʨʽʚʥʽʩʪʴ 

(3), ʤʦʞʝ ʙʫʪʠ ʜʝʱʦ ʜʦʚʽʣʴʥʠʤ. ɺ ʪʦʤʫ ʯʠʩʣʽ, ʜʣʷ ʧʝʨʽʦʜʠʯʥʠʭ ʟʘ ʯʘʩʦʤ 

ʩʠʩʪʝʤ ʟ ʽʤʧʫʣʴʩʥʠʤ ʚʧʣʠʚʦʤ ʚ ʩʪʘʥʜʘʨʪʥʽʡ ʬʦʨʤʽ  

),(,),,( xIxtxtf
dt

dx
iti i

 

ʜʝ  ï ʤʘʣʠʡ ʜʦʜʘʪʥʽʡ ʧʘʨʘʤʝʪʨ, ʦʙʣʘʩʪʶ 1D  ʤʦʞʝ ʙʫʪʠ ʙʫʜʴ-ʷʢʘ 

ʜʦʩʪʘʪʥʴʦ ʤʘʣʦʛʦ ʨʘʜʽʫʩʘ ʢʫʣʷ ʟ ʮʝʥʪʨʦʤ ʚ ʽʟʦʣʴʦʚʘʥʽʡ ʦʩʦʙʣʠʚʽʡ ʪʦʯʮʽ. 

ʊʝʦʨʝʤʫ ʜʦʚʝʜʝʥʦ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 

1. ʉʘʤʦʡʣʝʥʢʦ ɸ.ʄ., ʇʝʨʝʩʪʶʢ ʅ.ɸ. ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ 

ʫʨʘʚʥʝʥʠʷ ʩ ʠʤʧʫʣʴʩʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ. ï ʂʠʝʚ.: çɺʠʱʘ ʰʢʦʣʘè, 1987. ï 

287 ʩ. 

2. ʉʘʤʦʡʣʝʥʢʦ ɸ.ʄ. ʏʠʩʣʝʥʥʦïʘʥʘʣʠʪʠʯʝʩʢʠʡ ʤʝʪʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʦʙʳʢʥʦʚʝʥʥʳʭ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ. II  

//  ʋʢʨ. ʤʘʪ. ʞʫʨʥ., 1966, 18, ˉ 2, ʩ. 50ï59.  

 

In the article numeral analytical the method of A.M.Samoylenko is build the 

periodic upshots of the nonlinear systems of differential equalizations with impulsive 

influence in ʩʢʽʥʯʝʥʥʦʚʠʤʽʨʥʦʤʫ space. 

Key words: differential equalization with impulsive influence, numeral analytical 

method, management, periodic decision. 



 32 

ʋɼʂ 517.5  

ʖ.ɺ.ɻʥʘʪʶʢ, ʢʘʥʜʠʜʘʪ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ,  

ʋ.ɺ.ɻʫʜʠʤʘ, ʢʘʥʜʠʜʘʪ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, 

ɺ.ʆ.ɻʥʘʪʶʢ, ʢʘʥʜʠʜʘʪ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ  

ɼɽʗʂɯ ɺʃɸʉʊʀɺʆʉʊɯ ɽʂʉʊʈɽʄɸʃʔʅʆɻʆ 

ʌʋʅʂʎɯʆʅɸʃɸ ɼʃʗ  ʋɿɸɻɸʃʔʅɽʅʆɰ ɿɸɼɸʏɯ ʇʈʆ 

ɺɯɼʅʆʉʅʀʁ ʏɽɹʀʐʆɺʉʔʂʀʁ ʎɽʅʊʈ ʂʆʄʇɸʂʊɸ 

ʃɯʅɯʁʅʆɻʆ ʅʆʈʄʆɺɸʅʆɻʆ ʇʈʆʉʊʆʈʋ   

ʋ ʩʪʘʪʪʽ ʚʩʪʘʥʦʚʣʝʥʦ ʜʝʷʢʽ ʚʣʘʩʪʠʚʦʩʪʽ ʝʢʩʪʨʝʤʘʣʴʥʦʛʦ ʬʫʥʢʮʽʦʥʘʣʘ ʜʣʷ 

ʫʟʘʛʘʣʴʥʝʥʦʾ ʟʘʜʘʯʽ ʧʨʦ ʯʝʙʠʰʦʚʩʴʢʠʡ ʮʝʥʪʨ ʢʦʤʧʘʢʪʘ ʣʽʥʽʡʥʦʛʦ ʥʦʨʤʦʚʘʥʦʛʦ 

ʧʨʦʩʪʦʨʫ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʢʦʤʧʘʢʪ, ʯʝʙʠʰʦʚʩʴʢʠʡ ʮʝʥʪʨ, ʝʢʩʪʨʝʤʘʣʴʥʠʡ ʬʫʥʢʮʽʦʥʘʣ. 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ. ʅʝʭʘʡ ï ʣʽʥʽʡʥʠʡ ʥʘʜ ʧʦʣʝʤ ʜʽʡʩʥʠʭ 

(ʢʦʤʧʣʝʢʩʥʠʭ) ʯʠʩʝʣ ʥʦʨʤʦʚʘʥʠʡ ʧʨʦʩʪʽʨ, K X - ʤʥʦʞʠʥʘ 

ʥʝʧʦʨʦʞʥʽʭ ʢʦʤʧʘʢʪʽʚ ʮʴʦʛʦ ʧʨʦʩʪʦʨʫ, K K X , V X , p - ʟʘʜʘʥʘ 

ʥʘ X  ʥʝʧʝʨʝʨʚʥʘ ʬʫʥʢʮʽʷ. 

ʋʟʘʛʘʣʴʥʝʥʦʶ ʟʘʜʘʯʝʶ ʧʨʦ ʯʝʙʠʰʦʚʩʴʢʠʡ ʮʝʥʪʨ ʢʦʤʧʘʢʪʘ K  

ʧʨʦʩʪʦʨʫ  ʚʽʜʥʦʩʥʦ ʤʥʦʞʠʥʠ ʮʴʦʛʦ ʧʨʦʩʪʦʨʫ ʥʘʟʚʝʤʦ ʟʘʜʘʯʫ 

ʚʽʜʰʫʢʘʥʥʷ ʚʝʣʠʯʠʥʠ   * inf maxV
x V y K

K p y x .                    (1) 

ʗʢʱʦ p x x , x X, ʪʦ ʟʘʜʘʯʘ ʚʽʜʰʫʢʘʥʥʷ ʚʝʣʠʯʠʥʠ (1) ʩʪʘʻ 

ʟʘʜʘʯʝʶ ʧʨʦ ʯʝʙʠʰʦʚʩʴʢʠʡ  ʮʝʥʪʨ ʢʦʤʧʘʢʪʥʘ K  ʚʽʜʥʦʩʥʦ 

ʤʥʦʞʠʥʠ V  ʮʴʦʛʦ ʧʨʦʩʪʦʨʫ. 

ʇʨʠ ʬʽʢʩʦʚʘʥʽʡ ʤʥʦʞʠʥʽ V  ʚʝʣʠʯʠʥʘ (1) ʟʘʜʘʻ ʥʘ K X  

ʬʫʥʢʮʽʦʥʘʣ 
*

V K , K K X , ʷʢʠʡ ʥʘʟʚʝʤʦ ʝʢʩʪʨʝʤʘʣʴʥʠʤ 

ʬʫʥʢʮʽʦʥʘʣʦʤ ʜʣʷ ʟʘʜʘʯʽ ʚʽʜʰʫʢʘʥʥʷ ʚʝʣʠʯʠʥʠ (1). 

ʋ ʩʪʘʪʪʽ ʚʩʪʘʥʦʚʣʝʥʦ ʜʝʷʢʽ ʚʣʘʩʪʠʚʦʩʪʽ ʮʴʦʛʦ ʬʫʥʢʮʽʦʥʘʣʘ, ʷʢʽ 

ʫʟʘʛʘʣʴʥʶʶʪʴ ʚʣʘʩʪʠʚʦʩʪʽ ʬʫʥʢʮʽʦʥʘʣʘ ʥʘʡʢʨʘʱʦʛʦ ʥʘʙʣʠʞʝʥʥʷ ʜʣʷ 

ʟʘʜʘʯʽ ʥʘʡʢʨʘʱʦʛʦ ʥʘʙʣʠʞʝʥʥʷ ʝʣʝʤʝʥʪʘ ʣʽʥʽʡʥʦʛʦ ʥʦʨʤʦʚʘʥʦʛʦ 

ʧʨʦʩʪʦʨʫ ʤʥʦʞʠʥʦʶ ʮʴʦʛʦ ʧʨʦʩʪʦʨʫ, ʚʩʪʘʥʦʚʣʝʥʽ ʫ ʧʨʘʮʽ [1]. 

ɿʘ ʚʽʜʩʪʘʥʴ ʤʽʞ 1 2,K K K X  ʧʨʠʡʤʝʤʦ ʭʘʫʩʜʦʨʬʦʚʫ ʚʽʜʩʪʘʥʴ: 

1 2 2 1

1 2, max max max ,max max
x K y K y K x K

H K K x y x y .               (2) 

ɺʝʣʠʯʠʥʘ H  ʟʘʜʦʚʦʣʴʥʷʻ ʚʩʽʤ ʘʢʩʽʦʤʘʤ ʤʝʪʨʠʢʠ ʥʘ ʤʥʦʞʠʥʽ 

K X  ʽ ʧʝʨʝʪʚʦʨʶʻ ʮʶ ʤʥʦʞʠʥʫ ʫ ʤʝʪʨʠʯʥʠʡ ʧʨʦʩʪʽʨ ,K X H

(ʜʠʚ., ʥʘʧʨʠʢʣʘʜ, [2,ʩ.130]). 

X

X
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ʅʝʭʘʡ 
*X - ʧʨʦʩʪʽʨ,  ʩʧʨʷʞʝʥʠʡ ʟ X . 

ʇʝʨʝʪʚʦʨʝʥʥʷʤ ʖʥʛʘ-ʌʝʥʢʝʣʷ ʬʫʢʥʮʽʾ p, ʘʙʦ ʬʫʥʢʮʽʻʶ, 

ʩʧʨʷʞʝʥʦʶ ʟ p, ʥʘʟʠʚʘʻʪʴʩʷ ʬʫʥʢʮʽʷ ʥʘ 
*X , ʦʟʥʘʯʝʥʘ ʨʽʚʥʽʩʪʶ 

* sup
x X

p f f x p x , 
* ,f X  

(ʜʠʚ., ʥʘʧʨʠʢʣʘʜ, [3 , ʩ. 319]). 

ʄʥʦʞʠʥʘ 
* * *: ,domp f f X p f  ʥʘʟʠʚʘʻʪʴʩʷ 

ʝʬʝʢʪʠʚʥʦʶ ʤʥʦʞʠʥʦʶ ʬʫʥʢʮʽʾ *p  (ʜʠʚ., ʥʘʧʨʠʢʣʘʜ, [3, ʩ. 306]). 

ʊʚʝʨʜʞʝʥʥʷ 1. ʅʝʭʘʡ *: ,sup
x V

M f f domp f x  ʽ 

M . ʊʦʜʽ 
*

V K  ʜʣʷ ʚʩʽʭ K K X . 

ɼʦʚʝʜʝʥʥʷ. ʅʝʭʘʡ K K X . ɼʣʷ ʙʫʜʴ-ʷʢʦʛʦ x V , y K  

ʦʜʝʨʞʠʤʦ, ʱʦ  
*

0 0 0sup
z X

p f f z p z f y x p y x. 

ɿʚʽʜʢʠ  
* *

0 0 0 0 0 0min sup .
y K x K

p y x f y f x p f f y f x p f  

ʊʦʤʫ ʽ 
* inf maxV

x V y K
K p y x . 

ʊʚʝʨʜʞʝʥʥʷ ʜʦʚʝʜʝʥʦ. 

ʅʘʜʘʣʽ ʙʫʜʝʤʦ ʧʨʠʧʫʩʢʘʪʠ, ʱʦ 
*

V K  ʜʣʷ ʚʩʽʭ K K X

. ɿʛʽʜʥʦ ʟ ʪʚʝʨʜʞʝʥʥʷʤ 1 ʮʝ ʤʘʻ ʤʽʩʮʝ, ʟʦʢʨʝʤʘ,  ʢʦʣʠ M . 

ʊʝʦʨʝʤʘ1. ʗʢʱʦ p  ʻ ʣʽʧʰʽʮʝʚʠʤ ʬʫʥʢʮʽʦʥʘʣʦʤ ʥʘ X, ʪʦ 

ʝʢʩʪʨʝʤʘʣʴʥʠʡ  ʬʫʥʢʮʽʦʥʘʣ 
*

V K , K K X , ʻ ʥʝʧʝʨʝʨʚʥʠʤ ʥʘ 

ʤʝʪʨʠʯʥʦʤʫ ʧʨʦʩʪʦʨʽ ,K X H . 

ɼʦʚʝʜʝʥʥʷ. ʅʝʭʘʡ 0L  ʽ 
1 2 1 2p x p x L x x , 

1 2,x x X . 

ɼʣʷ ʜʦʚʽʣʴʥʦʛʦ ʜʦʜʘʪʥʴʦʛʦ ʯʠʩʣʘ  ʧʦʢʣʘʜʝʤʦ 
2L
. ʅʝʭʘʡ 

0K K X , K K X  ʽ 
0,H K K . ɿ ʦʩʪʘʥʥʴʦʾ ʥʝʨʽʚʥʦʩʪʽ ʪʘ ʟ 

ʨʽʚʥʦʩʪʽ (2) ʚʠʧʣʠʚʘʻ, ʱʦ  

0 0,K K O ,                                 (3) 

0 0,K K O ,                                 (4) 

ʜʝ 0, : ,O z z X z . 
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ɼʣʷ x V  ʦʜʝʨʞʠʤʦ, ʱʦ  

0 0

max max maxx
y K y K y K

p y x p y x p y x p y x,                

(5) 

ʜʝ xy K . 

ʆʩʢʽʣʴʢʠ xy K, ʪʦ ʚʥʘʩʣʽʜʦʢ (3) 0 0

x x xy y z , ʜʝ 0

0xy K , 

0 0,xz O . ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʮʴʦʛʦ ʽ (5) ʦʪʨʠʤʘʻʤʦ, ʱʦ  

0

0max max x x
y K y K

p y x p y x p y x p y x  

0 0 .
2

x x xL y y L z L  

ʊʦʤʫ 

0

inf max inf max
x V x Vy K y K

p y x p y x , 

* *

0V VK K .                                        (6) 

ɸʥʘʣʦʛʽʯʥʦ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ (4) ʜʦʚʦʜʠʪʴʩʷ, ʱʦ  
* *

0V VK K .                                      (7) 

ɿ (6), (7) ʨʦʙʠʤʦ ʚʠʩʥʦʚʦʢ, ʱʦ ʜʣʷ ʜʦʚʽʣʴʥʦʛʦ 0  ʽʩʥʫʻ 

2L
 ʪʘʢʝ, ʱʦ ʜʣʷ ʚʩʽʭ K K X , ʜʣʷ ʷʢʠʭ 0,H K K , 

ʩʧʨʘʚʜʞʫʻʪʴʩʷ  ʥʝʨʽʚʥʽʩʪʴ  
* *

0V VK K . 

ʎʝ ʡ ʦʟʥʘʯʘʻ, ʱʦ ʬʫʥʢʮʽʦʥʘʣ 
*

V K , K K X , ʻ ʥʝʧʝʨʝʨʚʥʠʤ 

ʫ ʪʦʯʮʽ  0K  ʤʝʪʨʠʯʥʦʛʦ ʧʨʦʩʪʦʨʫ ,K X H . ʆʩʢʽʣʴʢʠ 0K  ʚʠʙʨʘʥʦ 

ʜʦʚʽʣʴʥʦ ʟ ʮʴʦʛʦ ʧʨʦʩʪʦʨʫ, ʪʦ 
*

V K , K K X , ʻ ʥʝʧʝʨʝʨʚʥʠʤ ʥʘ 

,K X H . 

ʊʝʦʨʝʤʫ ʜʦʚʝʜʝʥʦ. 

ʊʝʦʨʝʤʘ 2. ʗʢʱʦ V - ʧʽʜʧʨʦʩʪʽʨ ʽ p - ʧʽʚʘʜʠʪʠʚʥʘ ʬʫʥʢʮʽʷ ʥʘ X , 

ʪʦ ʬʫʥʢʮʽʦʥʘʣ 
*

V K , K K X , ʻ ʧʽʚʘʜʠʪʠʚʥʠʤ ʧʦ K . 

ɼʦʚʝʜʝʥʥʷ. ʅʝʭʘʡ p  ʻ  ʧʽʚʘʜʠʪʠʚʥʘ ʬʫʥʢʮʽʷ ʥʘ X  ʽ  V - 

ʧʽʜʧʨʦʩʪʽʨ ʧʨʦʩʪʦʨʫ X. ɼʣʷ ʙʫʜʴ-ʷʢʠʭ 1 2,x x V  ʤʘʻʤʦ 

1 2

*

1 2 inf maxV
x V y K K

K K p y x  

1 2 1

2

1 2 1 2 1 2
,

max max
y K K y K

y K

p y x x p y y x x  



 35 

1 2

1 1 2 2max max .
y K y K

p y x y x  

ʇʝʨʝʡʰʦʚʰʠ ʫ ʧʨʘʚʽʡ ʯʘʩʪʠʥʽ ʮʽʻʾ ʥʝʨʽʚʥʦʩʪʽ ʜʦ ʽʥʬʽʤʫʤʫ ʧʦ 

1x V , 2x V, ʦʪʨʠʤʘʻʤʦ 
* * *

1 2 1 2V V VK K K K . 

ʊʝʦʨʝʤʫ ʜʦʚʝʜʝʥʦ. 
ʊʝʦʨʝʤʘ 3. ʗʢʱʦ p  ʻ ʜʦʜʘʪʥʦ ʦʜʥʦʨʽʜʥʦʶ ʬʫʥʢʮʽʻʶ ʥʘ Xʽ V - 

ʧʽʜʧʨʦʩʪʽʨ ʧʨʦʩʪʦʨʫ X, ʪʦ ʬʫʥʢʮʽʦʥʘʣ 
*

V K , K K X , ʻ ʜʦʜʘʪʥʦ 

ʦʜʥʦʨʽʜʥʠʤ ʥʘ K X , ʪʦʙʪʦ  
* *

V VK K  

 
ʜʣʷ ʚʩʽʭ K K X , 0 .  

ɼʦʚʝʜʝʥʥʷ. ʅʝʭʘʡ  p  ʻ ʜʦʜʘʪʥʦ ʦʜʥʦʨʽʜʥʘ ʬʫʥʢʮʽʷ ʥʘ X , V - 

ʧʽʜʧʨʦʩʪʽʨ ʧʨʦʩʪʦʨʫ X , K K X , 0. ʄʘʻʤʦ 

* inf max inf maxV x yx V y K
V K

y x
K p y x p  

*inf max V
x V y K

p y x K . 

ʎʝ ʡ ʦʟʥʘʯʘʻ, ʱʦ ʬʫʥʢʮʽʦʥʘʣ 
*

V K , K K X , ʻ  ʜʦʜʘʪʥʦ 

ʦʜʥʦʨʽʜʥʠʤ ʥʘ K X . 

ʊʝʦʨʝʤʫ ʜʦʚʝʜʝʥʦ. 
ʅʘʩʣʽʜʦʢ 1. ʗʢʱʦ p  ʻ ʩʫʙʣʽʥʽʡʥʠʤ  ʬʫʥʢʮʽʦʥʘʣʦʤ ʥʘ Xʽ V - 

ʧʽʜʧʨʦʩʪʽʨ ʧʨʦʩʪʦʨʫ X, ʪʦ ʬʫʥʢʮʽʦʥʘʣ 
*

V K , K K X , ʻ 

ʩʫʙʣʽʥʽʡʥʠʤ ʬʫʥʢʮʽʦʥʘʣʦʤ ʥʘ  K X . 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 
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We established the properties of functional of best approximation  for  the 

generalized   problem are set about the relative Chebyshew center of the ʩompaʩt of the 

linear normed spacʝ. 

Key words: ʩompaʩt, functional of best approximation, Chebyshew center. 
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ʋɼʂ 517.947 

ɯ.ʄ.ʂʦʥʝʪ, ʜʦʢʪʦʨ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ 

ɯʅʊɽɻʈɸʃʔʅɯ ɿʆɹʈɸɾɽʅʅʗ ʈʆɿɺôʗɿʂɯɺ 

ɻɯʇɽʈɹʆʃɯʏʅʀʍ ʂʈɸʁʆɺʀʍ ɿɸɼɸʏ ɺ ʅɸʇɯɺʆɹʄɽɾɽʅʀʍ 

ʂʋʉʂʆɺʆ-ʆɼʅʆʈɯɼʅʀʍ ʇʈʆʉʊʆʈʆɺʀʍ ʆɹʃɸʉʊʗʍ 

ʄʝʪʦʜʦʤ ʬʫʥʢʮʽʾ ʚʧʣʠʚʫ ʪʘ ʬʫʥʢʮʽʾ ɻʨʽʥʘ (ʛʦʣʦʚʥʠʭ ʨʦʟʚôʷʟʢʽʚ) ʧʦʙʫʜʦʚʘʥʦ 

ʽʥʪʝʛʨʘʣʴʥʽ ʟʦʙʨʘʞʝʥʥʷ ʪʦʯʥʠʭ ʘʥʘʣʽʪʠʯʥʠʭ ʨʦʟʚôʷʟʢʽʚ ʘʣʛʦʨʠʪʤʽʯʥʦʛʦ 

ʭʘʨʘʢʪʝʨʫ ʛʽʧʝʨʙʦʣʽʯʥʠʭ ʢʨʘʡʦʚʠʭ ʟʘʜʘʯ ʚ ʥʘʧʽʚʦʙʤʝʞʝʥʠʭ ʢʫʩʢʦʚʦ-ʦʜʥʦʨʽʜʥʠʭ 

ʧʨʦʩʪʦʨʦʚʠʭ ʦʙʣʘʩʪʷʭ. ɼʣʷ ʧʦʙʫʜʦʚʠ ʛʦʣʦʚʥʠʭ ʨʦʟʚôʷʟʢʽʚ ʟʘʣʫʯʝʥʦ ʚʽʜʧʦʚʽʜʥʽ 

ʽʥʪʝʛʨʘʣʴʥʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʌʫʨôʻ ʥʘ ʜʝʢʘʨʪʦʚʠʭ ʧʽʚʦʩʽ ʪʘ ʩʝʛʤʝʥʪʽ, ʘ ʪʘʢʦʞ 

ʽʥʪʝʛʨʘʣʴʥʝ ʧʝʨʝʪʚʦʨʝʥʥʷ ʌʫʨôʻ ʥʘ ʜʝʢʘʨʪʦʚʽʡ ʧʽʚʦʩʽ ʟ n ʪʦʯʢʘʤʠ ʩʧʨʷʞʝʥʥʷ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʛʽʧʝʨʙʦʣʽʯʥʝ ʨʽʚʥʷʥʥʷ, ʧʦʯʘʪʢʦʚʽ ʪʘ ʢʨʘʡʦʚʽ ʫʤʦʚʠ, ʫʤʦʚʠ 

ʩʧʨʷʞʝʥʥʷ, ʽʥʪʝʛʨʘʣʴʥʽ ʧʝʨʝʪʚʦʨʝʥʥʷ, ʛʦʣʦʚʥʽ ʨʦʟʚôʷʟʢʠ. 

ɺʩʪʫʧ. ʊʝʦʨʽʷ ʢʨʘʡʦʚʠʭ ʟʘʜʘʯ ʜʣʷ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ ʟ 

ʯʘʩʪʠʥʥʠʤʠ ʧʦʭʽʜʥʠʤʠ ï ʚʘʞʣʠʚʠʡ ʨʦʟʜʽʣ ʩʫʯʘʩʥʦʾ ʪʝʦʨʽʾ 

ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ, ʷʢʠʡ ʚ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ ʽʥʪʝʥʩʠʚʥʦ 

ʨʦʟʚʠʚʘʻʪʴʩʷ. ɰʾ ʘʢʪʫʘʣʴʥʽʩʪʴ ʦʙʫʤʦʚʣʝʥʘ ʷʢ ʟʥʘʯʠʤʽʩʪʶ ʾʾ ʨʝʟʫʣʴʪʘʪʽʚ 

ʜʣʷ ʨʦʟʚʠʪʢʫ ʙʘʛʘʪʴʦʭ ʨʦʟʜʽʣʽʚ ʤʘʪʝʤʘʪʠʢʠ, ʪʘʢ ʽ ʯʠʩʣʝʥʥʠʤʠ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤʠ ʾʾ ʜʦʩʷʛʥʝʥʴ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʨʽʟʥʦʤʘʥʽʪʥʠʭ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʨʽʟʥʠʭ ʧʨʦʮʝʩʽʚ ʽ ʷʚʠʱ ʬʽʟʠʢʠ, ʭʽʤʽʾ, ʙʽʦʣʦʛʽʾ, 

ʤʝʭʘʥʽʢʠ, ʤʝʜʠʮʠʥʠ, ʝʢʦʥʦʤʽʢʠ ʪʘ ʪʝʭʥʽʢʠ. 

ɼʦʙʨʝ ʚʽʜʦʤʦ, ʱʦ ʩʢʣʘʜʥʽʩʪʴ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʢʨʘʡʦʚʠʭ ʟʘʜʘʯ ʩʫʪʪʻʚʦ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʦʝʬʽʮʽʻʥʪʽʚ ʨʽʚʥʷʥʴ (ʨʽʟʥʽ ʚʠʜʠ ʚʠʨʦʜʞʝʥʦʩʪʝʡ ʽ 

ʦʩʦʙʣʠʚʦʩʪʝʡ) ʪʘ ʛʝʦʤʝʪʨʽʾ ʦʙʣʘʩʪʽ (ʛʣʘʜʢʽʩʪʴ ʾʾ ʤʝʞʽ, ʥʘʷʚʥʽʩʪʴ ʚ ʥʝʾ 

ʢʫʪʦʚʠʭ ʪʦʯʦʢ), ʚ ʷʢʽʡ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʟʘʜʘʯʘ. ʅʘ ʮʝʡ ʯʘʩ ʜʦʩʠʪʴ ʜʝʪʘʣʴʥʦ 

ʚʠʚʯʝʥʦ ʚʣʘʩʪʠʚʦʩʪʽ ʨʦʟʚôʷʟʢʽʚ ʢʨʘʡʦʚʠʭ ʟʘʜʘʯ ʜʣʷ ʣʽʥʽʡʥʠʭ, 

ʢʚʘʟʽʣʽʥʽʡʥʠʭ ʪʘ ʧʝʚʥʠʭ ʢʣʘʩʽʚ ʥʝʣʽʥʽʡʥʠʭ ʨʽʚʥʷʥʴ ʚ ʦʜʥʦʟʚôʷʟʥʠʭ 

ʦʙʣʘʩʪʷʭ (ʦʜʥʦʨʽʜʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ), ʷʢʽ ʦʙʫʤʦʚʣʝʥʽ ʟʛʘʜʘʥʠʤʠ ʚʠʱʝ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʢʦʝʬʽʮʽʻʥʪʽʚ ʨʽʚʥʷʥʴ ʽ ʛʝʦʤʝʪʨʽʾ ʦʙʣʘʩʪʽ, ʪʘ ʧʦʙʫʜʦʚʘʥʦ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʧʨʦʩʪʦʨʠ ʢʦʨʝʢʪʥʦʩʪʽ ʟʘʜʘʯ ʜʣʷ ʪʠʭ ʯʠ ʽʥʰʠʭ ʦʙʣʘʩʪʝʡ [1-5]. 

ɺʦʜʥʦʯʘʩ ʙʘʛʘʪʦ ʚʘʞʣʠʚʠʭ ʧʨʠʢʣʘʜʥʠʭ ʟʘʜʘʯ ʪʝʧʣʦʬʽʟʠʢʠ, 

ʪʝʨʤʦʤʝʭʘʥʽʢʠ, ʪʝʦʨʽʾ ʧʨʫʞʥʦʩʪʽ, ʪʝʦʨʽʾ ʝʣʝʢʪʨʠʯʥʠʭ ʢʽʣ, ʪʝʦʨʽʾ ʢʦʣʠʚʘʥʴ 

ʧʨʠʚʦʜʷʪʴ ʜʦ ʢʨʘʡʦʚʠʭ ʟʘʜʘʯ ʜʣʷ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ ʟ ʯʘʩʪʠʥʥʠʤʠ 

ʧʦʭʽʜʥʠʤʠ ʥʝ ʪʽʣʴʢʠ ʚ ʦʜʥʦʨʽʜʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ, ʢʦʣʠ ʢʦʝʬʽʮʽʻʥʪʠ 

ʨʽʚʥʷʥʴ ʻ ʥʝʧʝʨʝʨʚʥʠʤʠ, ʘʣʝ ʡ ʚ ʢʫʩʢʦʚʦ-ʦʜʥʦʨʽʜʥʠʭ ʪʘ ʥʝʦʜʥʦʨʽʜʥʠʭ 

ʩʝʨʝʜʦʚʠʱʘʭ, ʢʦʣʠ ʢʦʝʬʽʮʽʻʥʪʠ ʨʽʚʥʷʥʥʷ ʻ ʢʫʩʢʦʚʦ-ʥʝʧʝʨʝʨʚʥʠʤʠ ʯʠ, 

ʟʦʢʨʝʤʘ, ʢʫʩʢʦʚʦ-ʩʪʘʣʠʤʠ [6-9]. 

ʆʢʨʽʤ ʤʝʪʦʜʫ ʚʽʜʦʢʨʝʤʣʝʥʥʷ ʟʤʽʥʥʠʭ [10] ʦʜʥʠʤ ʟ ʚʘʞʣʠʚʠʭ ʽ 

ʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʚʠʚʯʝʥʥʷ ʢʨʘʡʦʚʠʭ ʟʘʜʘʯ ʜʣʷ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ 

ʨʽʚʥʷʥʴ ʟ ʯʘʩʪʠʥʥʠʤʠ ʧʦʭʽʜʥʠʤʠ ʻ ʤʝʪʦʜ ʽʥʪʝʛʨʘʣʴʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ, ʷʢʠʡ 

ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʙʫʜʫʚʘʪʠ ʚ ʘʥʘʣʽʪʠʯʥʦʤʫ ʚʠʛʣʷʜʽ ʨʦʟʚôʷʟʢʠ ʪʠʭ ʯʠ ʽʥʰʠʭ 
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ʣʽʥʽʡʥʠʭ ʢʨʘʡʦʚʠʭ ʟʘʜʘʯ ʯʝʨʝʟ ʾʭ ʽʥʪʝʛʨʘʣʴʥʝ ʟʦʙʨʘʞʝʥʥʷ. ɺʘʨʪʦ ʪʘʢʦʞ 

ʟʘʫʚʘʞʠʪʠ, ʱʦ ʜʣʷ ʜʦʩʠʪʴ ʰʠʨʦʢʦʛʦ ʢʣʘʩʫ ʟʘʜʘʯ (ʚ ʢʫʩʢʦʚʦ-ʦʜʥʦʨʽʜʥʠʭ 

ʩʝʨʝʜʦʚʠʱʘʭ) ʝʬʝʢʪʠʚʥʠʤ ʚʠʷʚʠʚʩʷ ʤʝʪʦʜ ʛʽʙʨʠʜʥʠʭ ʽʥʪʝʛʨʘʣʴʥʠʭ 

ʧʝʨʝʪʚʦʨʝʥʴ, ʷʢʽ ʧʦʨʦʜʞʝʥʥʽ ʛʽʙʨʠʜʥʠʤʠ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʤʠ 

ʦʧʝʨʘʪʦʨʘʤʠ, ʢʦʣʠ ʥʘ ʢʦʞʥʽʡ ʢʦʤʧʦʥʝʥʪʽ ʟʚôʷʟʥʦʩʪʽ ʢʫʩʢʦʚʦ-ʦʜʥʦʨʽʜʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʘʙʦ ʞ ʨʽʟʥʽ ʜʠʬʝʨʝʥʮʽʘʣʴʥʽ ʦʧʝʨʘʪʦʨʠ, ʘʙʦ ʞ 

ʜʠʬʝʨʝʥʮʽʘʣʴʥʽ ʦʧʝʨʘʪʦʨʠ ʪʦʛʦ ʞ ʩʘʤʦʛʦ ʚʠʛʣʷʜʫ ʘʣʝ ʟ ʨʽʟʥʠʤʠ ʥʘʙʦʨʘʤʠ 

ʢʦʝʬʽʮʽʻʥʪʽʚ [11-16]. 

ɯʥʪʝʛʨʘʣʴʥʽ ʟʦʙʨʘʞʝʥʥʷ ʨʦʟʚôʷʟʢʽʚ ʛʽʧʝʨʙʦʣʽʯʥʠʭ ʢʨʘʡʦʚʠʭ ʟʘʜʘʯ ʚ 

ʥʝʦʙʤʝʞʝʥʠʭ ʜʚʦʩʢʣʘʜʦʚʠʭ ʪʘ ʪʨʠʰʘʨʦʚʠʭ ʧʨʦʩʪʦʨʦʚʠʭ ʦʙʣʘʩʪʷʭ 

ʦʜʝʨʞʘʥʦ ʫ ʧʨʘʮʷʭ ʘʚʪʦʨʘ [17-19]. 

ʋ ʮʽʡ ʩʪʘʪʪʽ, ʷʢʘ ʻ ʣʦʛʽʯʥʠʤ ʧʨʦʜʦʚʞʝʥʥʷʤ [20, 21], ʤʠ ʧʨʦʧʦʥʫʻʤʦ 

ʪʦʯʥʽ ʘʥʘʣʽʪʠʯʥʽ ʨʦʟʚôʷʟʢʠ ʛʽʧʝʨʙʦʣʽʯʥʠʭ ʢʨʘʡʦʚʠʭ ʟʘʜʘʯ ʚ 

ʥʘʧʽʚʦʙʤʝʞʝʥʠʭ ʢʫʩʢʦʚʦ-ʦʜʥʦʨʽʜʥʠʭ ʧʨʦʩʪʦʨʦʚʠʭ ʦʙʣʘʩʪʷʭ, ʷʢʽ 

ʦʧʠʩʫʶʪʴʩʷ ʜʝʢʘʨʪʦʚʦʶ ʩʠʩʪʝʤʦʶ ʢʦʦʨʜʠʥʘʪ. 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ. ʈʦʟʛʣʷʥʝʤʦ ʟʘʜʘʯʫ ʧʦʙʫʜʦʚʠ ʦʙʤʝʞʝʥʦʛʦ ʥʘ 

ʤʥʦʞʠʥʽ  

3 2, , , ; 0; , ; ; ;D t x y z t x y a b c d
       

1 1

1 0 1

1 1

; , 0; ;
n n

n j j j j n

j j

z l l l l l8 8  

ʨʦʟʚôʷʟʢʫ ʩʝʧʘʨʘʪʥʦʾ ʩʠʩʪʝʤʠ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ ʛʽʧʝʨʙʦʣʽʯʥʦʛʦ 

ʪʠʧʫ [10] 
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2 2 2 2
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, , , ; ; 1, 1

j
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u
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 (1) 

ʟ ʧʦʯʘʪʢʦʚʠʤʠ ʫʤʦʚʘʤʠ 

1 2

0
0

, , ; , , ; ; 1, 1;
j

j j j jt
t

u
u g x y z g x y z z j n

t
  (2) 

ʢʨʘʡʦʚʠʤʠ ʫʤʦʚʘʤʠ 

0

0 0 1
11 11 1 0 , , ; 0; 0,1;

k

n

k

z l z

u
u g t x y k

z z
  (3) 

ʫʤʦʚʘʤʠ ʩʧʨʷʞʝʥʥʷ [16] 

1 1 2 2 1 0; 1,2; 1,

k

k k k k

j j k j j k

z l

u u j k n
z z

(4) 

ʪʘ ʚʽʜʧʦʚʽʜʥʠʤʠ ʢʨʘʡʦʚʠʤʠ ʫʤʦʚʘʤʠ ʥʘ ʤʝʞʽ ʦʙʣʘʩʪʽ 2, ʜʝ ,xja  
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 ,yja , , ,k k

zj j js jsa - ʜʝʷʢʽ ʥʝʚʽʜôʻʤʥʽ ʩʪʘʣʽ; 2 1

k k

jk j jc  

0 0

1 2 11 11 1 20; 0; 0;k k

j j k kc c  , , ,f t x y z = 

1 2 1, , , , , , , , , , , , ;nf t x y z f t x y z f t x y z2  

1 , ,g x y z  

1 1 1

1 2 1, , , , , , , , , ;ng x y z g x y z g x y z2 2 , ,g x y z  

2 2 2

1 2 1, , , , , , , , , ;ng x y z g x y z g x y z2     
0 , ,g t x y -   

 ʟʘʜʘʥʽ ʦʙʤʝʞʝʥʽ ʥʝʧʝʨʝʨʚʥʽ ʬʫʥʢʮʽʾ; 1, , , , , , ,u t x y z u t x y z  

2 1, , , , , , , ,nu t x y z u t x y z2 - ʰʫʢʘʥʘ ʬʫʥʢʮʽʷ. 

ʆʩʥʦʚʥʘ ʯʘʩʪʠʥʘ. ʇʦʙʫʜʫʻʤʦ ʨʦʟʚôʷʟʦʢ ʨʦʟʛʣʷʥʫʪʦʾ ʟʘʜʘʯʽ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʨʫʢʪʫʨʠ ʦʙʣʘʩʪʽ 
2
. 

1. 
2 0; 0; .b ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʚʚʘʞʘʻʤʦ, ʱʦ ʥʘ ʤʝʞʽ 

ʦʙʣʘʩʪʽ 2  ʚʠʢʦʥʫʶʪʴʩʷ ʢʨʘʡʦʚʽ ʫʤʦʚʠ 

0

, , ; 0; 0,1; 1, 1

k

j

j j k

x x

u
p u t y z k j n

x x
 (5) 

ʱʦʜʦ ʟʤʽʥʥʦʾ x ʪʘ ʢʨʘʡʦʚʽ ʫʤʦʚʠ 

1 2

1 2

0

, , ; , ,j j j j

y y b

h u t x z h u t x z
y y

 (6) 

ʱʦʜʦ ʟʤʽʥʥʦʾ y, ʜʝ , 1,2sp h s  ï ʜʝʷʢʽ ʥʝʚʽʜôʻʤʥʽ ʩʪʘʣʽ; 

1

1 2 1, , , , , , , , , , , ; , ,nt y z t y z t y z t y z t x z2
1 1 1

1 2 1, , , , , , , , , ;nt x z t x z t x z2 2 , ,t x z

2 2 2

1 2 1, , , , , , , , ,nt x z t x z t x z2 ï ʟʘʜʘʥʽ ʦʙʤʝʞʝʥʽ 

ʥʝʧʝʨʝʨʚʥʽ ʬʫʥʢʮʽʾ. 

ʇʨʠʧʫʩʪʠʤʦ, ʱʦ ʨʦʟʚôʷʟʦʢ ʟʘʜʘʯʽ (1)-(6) ʽʩʥʫʻ ʽ ʟʘʜʘʥʽ ʡ ʰʫʢʘʥʽ 

ʬʫʥʢʮʽʾ ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʫʤʦʚʠ ʟʘʩʪʦʩʦʚʥʦʩʪʽ ʟʘʣʫʯʝʥʠʭ ʥʠʞʯʝ 

ʽʥʪʝʛʨʘʣʴʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ [22, 16]. 

ɼʦ ʟʘʜʘʯʽ (1)-(6) ʟʘʩʪʦʩʫʻʤʦ ʽʥʪʝʛʨʘʣʴʥʝ ʧʝʨʝʪʚʦʨʝʥʥʷ ʌʫʨôʻ ʥʘ 

ʜʝʢʘʨʪʦʚʽʡ ʧʽʚʦʩʽ 0;  ʱʦʜʦ ʟʤʽʥʥʦʾ x [22]: 
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0

, ,x xF g x g x K x dx g"  (7) 

 1

0

, ,x xF g g K x d g x" "  (8) 

 
2

2

2

0

0, ,x x

x

d g dg
F g K pg

dx dx
"  (9) 

ʜʝ ʷʜʨʦ ʧʝʨʝʪʚʦʨʝʥʥʷ 

2 2

cos sin2
, .x

x p x
K x

p

 

ɯʥʪʝʛʨʘʣʴʥʠʡ ʦʧʝʨʘʪʦʨ xF  ʟʘ ʧʨʘʚʠʣʦʤ (7) ʚʥʘʩʣʽʜʦʢ ʪʦʪʦʞʥʦʩʪʽ 

(9) ʧʦʯʘʪʢʦʚʦ-ʢʨʘʡʦʚʽʡ ʟʘʜʘʯʽ (1)-(6) ʩʪʘʚʠʪʴ ʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʟʘʜʘʯʫ 

ʧʦʙʫʜʦʚʠ ʦʙʤʝʞʝʥʦʛʦ ʥʘ ʤʥʦʞʠʥʽ 
3D , , ; 0; 0; ; nt y z t y b z  

ʨʦʟʚôʷʟʢʫ ʩʝʧʘʨʘʪʥʦʾ ʩʠʩʪʝʤʠ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ 
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(11) 

ʢʨʘʡʦʚʠʤʠ ʫʤʦʚʘʤʠ 
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ʪʘ ʫʤʦʚʘʤʠ ʩʧʨʷʞʝʥʥʷ 
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ʜʝ 
2, , , , , , 0, , , ; 1, 1.j j xj x jF t y z f t y z a K t y z j n

 

ɼʦ ʟʘʜʘʯʽ (10)-(14) ʟʘʩʪʦʩʫʻʤʦ ʩʢʽʥʯʝʥʥʝ ʽʥʪʝʛʨʘʣʴʥʝ ʧʝʨʝʪʚʦʨʝʥʥʷ 

ʌʫʨôʻ ʥʘ ʜʝʢʘʨʪʦʚʦʤʫ ʩʝʛʤʝʥʪʽ 0;b  ʱʦʜʦ ʟʤʽʥʥʦʾ y  [22]: 

 

0

,

b

yk k kg y g y v y dy g  (15) 
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ʜʝ ʷʜʨʦ ʧʝʨʝʪʚʦʨʝʥʥʷ 
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1k k
 ï ʤʦʥʦʪʦʥʥʦ ʟʨʦʩʪʘʶʯʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʜʽʡʩʥʠʭ ʨʽʟʥʠʭ 

ʜʦʜʘʪʥʠʭ ʢʦʨʝʥʽʚ ʪʨʘʥʩʮʝʥʜʝʥʪʥʦʛʦ ʨʽʚʥʷʥʥʷ 
2

1 2

1 2

,
h h

ctg b
h h

 

ʷʢʽ ʫʪʚʦʨʶʶʪʴ ʜʠʩʢʨʝʪʥʠʡ ʩʧʝʢʪʨ. 

ɯʥʪʝʛʨʘʣʴʥʠʡ ʦʧʝʨʘʪʦʨ yk  ʟʘ ʧʨʘʚʠʣʦʤ (15) ʚʥʘʩʣʽʜʦʢ ʪʦʪʦʞʥʦʩʪʽ 

(17) ʧʦʯʘʪʢʦʚʦ-ʢʨʘʡʦʚʦʾ ʟʘʜʘʯʽ (10)-(14) ʩʪʘʚʠʪʴ ʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʟʘʜʘʯʫ 

ʧʦʙʫʜʦʚʠ ʦʙʤʝʞʝʥʦʛʦ ʥʘ ʤʥʦʞʠʥʽ 
3D , ; 0; nt z t z  ʨʦʟʚôʷʟʢʫ 

ʩʝʧʘʨʘʪʥʦʾ ʩʠʩʪʝʤʠ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ 
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, , , , 0 , ,

, , ; 1, 1.

jk jk yj k j

yj k j

G t z F t z a v t z

a v b t z j n

" " "

"
 

ɼʦ ʟʘʜʘʯʽ (18)-(21) ʟʘʩʪʦʩʫʻʤʦ ʽʥʪʝʛʨʘʣʴʥʝ ʧʝʨʝʪʚʦʨʝʥʥʷ ʌʫʨôʻ ʥʘ 

ʜʝʢʘʨʪʦʚʽʡ ʧʽʚʦʩʽ 0;l  ʟ n  ʪʦʯʢʘʤʠ ʩʧʨʷʞʝʥʥʷ ʱʦʜʦ ʟʤʽʥʥʦʾ z  

[16]: 

 

0

, , ,n

l

F g z g z V z z dz g"  (22) 

 
1

,

0

2
, ,n nF g g V z d g z" "  (23) 

0

1

2 2
2 2

, 1 , 12 2
1

1
2 2 0 0 0

1 1 11 1 0 11 11

1
2

1

,

, .

j

j

n

n zj j j z n n

j

z

z l

l
n

j j j

j l

d g d g
F a z l l z a z l

dz dz

d
g a V z l g

dz

k g z V z dz

"
(24) 

 ʋ ʬʦʨʤʫʣʘʭ (22)-(24) ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʚʝʣʠʯʠʥʠ ʽ ʬʫʥʢʮʽʾ: 



 42 

1 1

1

, , ( ) , ;
n

k k k n n

k

V z V z z l l z V z z l

1 1

1

;
n

k k k n n n

k

z z l l z z l  

1

2 , 1 1

1

; , , ;
n

m j z j j m

j mn n

V z c a b G z
b

 

1

1 1
2 1

, 1 , 1

1, ; , cos sin ;
n

n n
n n

z n z n

b z b z
m n V z

a a

1 , 1 1 , 1

12

2 2 , 1

1
; ; ; ,

n
j z n n z n

k n n k

j k j zj n zn z n

c a c a
G z

c a c a a
 

1,2 1,1cos sin ; 1, ;k k
k k j

zk zk

b z b z
k n b

a a

 
1

2 2 2 22

1 2; 1, 1; ;j n n nk j n  

01 02

01 1 0 11 1 0 02 1 0 11 1 0; ; jmq l q l q l q l  

1,2 1 1 1,1 2 1; ; ;j j

j m j j j j j m j j j jq l q l q l q l  

1 11 22 11,2; ;k kj km

jm k k k k k k k km q l q l q l q l  

21 12 1 ;kj km

k k k kq l q l

 
1 cos

m

k k k

ij s m ij ij s

z l

d
q l q z

dz
 

 sin cos ;k k

ij s s m ij s mq q l q l  

 
2 sin

m

k k k

ij s m ij ij s

z l

d
q l q z

dz
 

 cos sin ;k k

ij s s m ij s mq q l q l  
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x - ʦʜʠʥʠʯʥʘ ʬʫʥʢʮʽʷ ɻʝʚʽʩʘʡʜʘ [22]. 

ɿʘʧʠʰʝʤʦ ʩʠʩʪʝʤʫ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ (18) ʪʘ ʧʦʯʘʪʢʦʚʽ 

ʫʤʦʚʠ (19) ʫ ʤʘʪʨʠʯʥʽʡ ʬʦʨʤʽ 

1

2

, 1

2 2
2 2

1 12 2

2 2
2 2

2 22 2

2 2
2 2

1 1,2 2

, , ,

, , ,

...................................................................

, , ,

z

z

z n

k k

k k

n k n k

a q u t z
t z

a q u t z
t z

a q u t z
t z

"

"

"

1

2

1,

, ,

, , ,

...................

, ,

k

k

n k

G t z

G t z

G t z

"

"

"

(25) 

1

11 1

1

2 22

1
1, 1,1,0 0

,, , , ,

, , , ,,
;

................... ......................................

, , , ,,

kk k

k kk

n k n kn kt t

g z gu t z u t z

u t z u t zg z

t

u t z u t zg z

" "" "

" ""

" ""

2

1

2

2

2

1,

,

,
,

...................

,

k

k

n k

z

g z

g z

"

"

(26) 

ʜʝ  

2 2 2 2 2 2, ; 1, 1.j k xj yj k jq a a j n  

ɯʥʪʝʛʨʘʣʴʥʠʡ ʦʧʝʨʘʪʦʨ ,nF , ʷʢʠʡ ʜʽʻ ʟʘ ʧʨʘʚʠʣʦʤ (22), ʟʦʙʨʘʟʠʤʦ ʫ 

ʚʠʛʣʷʜʽ ʦʧʝʨʘʪʦʨʥʦʾ ʤʘʪʨʠʮʽ-ʨʷʜʢʘ 

1 2

0 1

, 1 1 2 2 1 1, , ,

n

l l

n n n

l l l

F V z dz V z dz V z dz2 2 2 2 2 (27) 

ʽ ʟʘʩʪʦʩʫʻʤʦ ʟʘ ʧʨʘʚʠʣʦʤ ʤʥʦʞʝʥʥʷ ʤʘʪʨʠʮʴ ʜʦ ʟʘʜʘʯʽ (25), (26). 

ɺʥʘʩʣʽʜʦʢ ʪʦʪʦʞʥʦʩʪʽ (24) ʦʜʝʨʞʫʻʤʦ ʟʘʜʘʯʫ ʂʦʰʽ 

 

21
2 2 2

2
1

1
1

2 0

1 1 11 1 0 0

1

, , ,

, , , , ,

n

j k j jk

j

n

jk z k

j

d
q k u t

dt

G t a V l g t

""

"" "

(28) 

1 1 1 1
1

1 1 1 10 0

, ; , ,
n n n n

jk jk jk jk

j j j jt t

d
u g u g

dt
" " " "" " " "  (29) 

ʜʝ 
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1

, , , , , ; 1, 1;

j

j

l

jk jk j j

l

u t u t z V z dz j n"" "  

1

, , , , , ; 1, 1;

j

j

l

jk jk j j

l

G t G t z V z dz j n
"" "  

1

1 1, , , ; 1, 1;

j

j

l

jk jk j j

l

g g z V z dz j n"" "  

1

2

1, , , ; 1, 1; .

j

j

l

jk jk j j n

l

g g z V z dz j n l"" "  

ʇʨʠʧʫʩʪʠʤʦ, ʥʝ ʟʤʝʥʰʫʶʯʠ ʟʘʛʘʣʴʥʦʩʪʽ, ʱʦ 
2 2

1 2max , ,q q 2  

2 2

1 1nq q2  ʽ ʧʦʢʣʘʜʝʤʦ ʚʩʶʜʠ 
2 2 2

1 1, 1 .j jk q q j n  

ɿʘʜʘʯʘ ʂʦʰʽ (28), (29) ʥʘʙʫʚʘʻ ʚʠʛʣʷʜʫ 

 

2
2

2

1
2 0

1 1 11 1 0 0

, , , ,

, , ,

k
k k k

z k

d u
u G t

dt

a V l g t

"" "" ""

"

 (30) 

 

0

1 2

0
, , , ,

t

k
k k k

t

du
u g g

dt

""" " "" " "  (31) 

ʜʝ 

1
2 2 2 2

1

1

, , , , ; , ,
n

k jk k x

j

u t u t a" "" "  

1
2 2 2 1

1 1

1

; , , , , ; ,
n

y k k jk k

j

a G t G t g
" "" " ""  

1 1
1 2 2

1 1

, ; , , .
n n

jk k jk

j j

g g g" " "" " "  

ɹʝʟʧʦʩʝʨʝʜʥʴʦ ʧʝʨʝʚʽʨʷʻʪʴʩʷ, ʱʦ ʻʜʠʥʠʤ ʨʦʟʚôʷʟʢʦʤ ʟʘʜʘʯʽ (30), 
(31) ʻ ʬʫʥʢʮʽʷ 
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2

1

0

1
2 0

1 1 11 1 0 0

sin , ,
, , ,

, ,

sin , , sin , ,
,

, , , ,

, , , , .

k

k k

k

t
k k

k

k k

k z k

t
u t g

t td
g

dt

G a V l g d

" "" "

""

"" "

 (32) 

ʆʩʢʽʣʴʢʠ ʩʫʧʝʨʧʦʟʠʮʽʷ ʦʧʝʨʘʪʦʨʽʚ ,nF  ʪʘ 
,

1

n
F  ʻ ʦʜʠʥʠʯʥʠʤ 

ʦʧʝʨʘʪʦʨʦʤ, ʪʦ ʦʧʝʨʘʪʦʨ 
,

1,
n

F  ʟʦʙʨʘʟʠʤʦ ʫ ʚʠʛʣʷʜʽ ʦʧʝʨʘʪʦʨʥʦʾ ʤʘʪʨʠʮʽ-

ʩʪʦʚʧʮʷ 

 

1

0

21

, 0

1

0

,

,2
.

,

n

n

n

n n

V z d

V z d
F

V z d

2

2
2

222222222

2

 (33) 

ɿʘʩʪʦʩʫʻʤʦ ʟʘ ʧʨʘʚʠʣʦʤ ʤʥʦʞʝʥʥʷ ʤʘʪʨʠʮʴ ʦʧʝʨʘʪʦʨʥʫ ʤʘʪʨʠʮʶ-

ʩʪʦʚʧʝʮʴ (33) ʜʦ ʤʘʪʨʠʮʽ-ʝʣʝʤʝʥʪʘ , , ,ku t""  ʜʝ ʬʫʥʢʮʽʷ 

, ,ku t""  ʚʠʟʥʘʯʝʥʘ ʬʦʨʤʫʣʦʶ (32). ʆʜʝʨʞʫʻʤʦ ʻʜʠʥʠʡ ʨʦʟʚôʷʟʦʢ 

ʧʦʯʘʪʢʦʚʦ-ʢʨʘʡʦʚʦʾ ʟʘʜʘʯʽ (18)-(21): 

2

0

1

1
2 0

1 1 11

0 0

1 0 0

sin , ,2
, , ,

, ,

sin , ,
, ,

, ,

sin , ,2
, ,

, ,

; , , ; 1, 1.

k

jk k

k

k

k j n

k

t
k

k z

k

k j n

t
u t z g

t
g V z d

t

t
G a

V l g V z d d j n

"" "

""

""

"

 (34) 
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ɼʦ ʬʫʥʢʮʽʡ , , ,jku t z"  ʚʠʟʥʘʯʝʥʠʭ ʬʦʨʤʫʣʘʤʠ (34), ʟʘʩʪʦʩʫʻʤʦ 

ʦʙʝʨʥʝʥʽ ʦʧʝʨʘʪʦʨʠ 
1

yk  ʟʘ ʧʨʘʚʠʣʦʤ (16) ʪʘ 1

xF  ʟʘ ʧʨʘʚʠʣʦʤ (8). 

ɺʠʢʦʥʘʚʰʠ ʥʝʩʢʣʘʜʥʽ ʧʝʨʝʪʚʦʨʝʥʥʷ, ʦʜʝʨʞʫʻʤʦ ʬʫʥʢʮʽʾ 

, , ,ju t x y z  

1

1

1

1

1 0 0 0

1
1

1 0 0

1
2

1 0 0

0

0

, , , , , , , , ,

, , , , , , , ,

, , , , , , , ,

, , , , , , ,

k

k

k

k

k

k

lt bn

jk k k

k l

lbn

jk k k

k l

lbn

jk k k

k l

j

E t x y z f d d d d

E t x y z g d d d
t

E t x y z g d d d

W t x y z g

1

1

0 0

1
2

1 0 0

1
2 1 1

1 0 0

2 2

, , , , , , ,

, , , , , , ,

, , , , , , , ; 1, 1,

k

k

k

k

t b

lt bn

xj xjk k k

k l

ltn

yj xjk k

k l

yjk k k

d d d

a W t x y z d d d

a W t x y z

W t x y z d d d j n
     

(35) 

ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʻʜʠʥʠʡ ʨʦʟʚôʷʟʦʢ ʛʽʧʝʨʙʦʣʽʯʥʦʾ ʧʦʯʘʪʢʦʚʦ-ʢʨʘʡʦʚʦʾ ʟʘʜʘʯʽ 

(1)-(6). 

ʋ ʬʦʨʤʫʣʘʭ (35) ʟʘʩʪʦʩʦʚʘʥʦ ʢʦʤʧʦʥʝʥʪʠ 

1 0 0

2

sin , ,2
, , , , , , ,

, ,

, , , ; , 1, 1

r

jk j

r r

r r

k n x x

r

t
E t x y z V z

v y v
V K x K d d j k n

v

 

ʤʘʪʨʠʮʽ ʚʧʣʠʚʫ (ʬʫʥʢʮʽʾ ʚʧʣʠʚʫ), ʢʦʤʧʦʥʝʥʪʠ 
1

2 0

1 1 11 1 0, , , , , , , , , , ,j z jW t x y z a E t x y z l  

ʘʧʣʽʢʘʪʥʦʾ ʤʘʪʨʠʮʽ ɻʨʽʥʘ (ʬʫʥʢʮʽʾ ɻʨʽʥʘ), ʢʦʤʧʦʥʝʥʪʠ 

1, , , , , , ,0, , , ,xjk jW t x y z E t x y z  

ʘʙʩʮʠʩʥʦʾ ʤʘʪʨʠʮʽ ɻʨʽʥʘ, ʢʦʤʧʦʥʝʥʪʠ 
1 , , , , , , , , ,0, ,yjk jkW t x y z E t x y z  

ʣʽʚʦʾ ʦʨʜʠʥʘʪʥʦʾ ʤʘʪʨʠʮʽ ɻʨʽʥʘ ʪʘ ʢʦʤʧʦʥʝʥʪʠ 
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2 , , , , , , , , , , ,yjk jkW t x y z E t x y b z  

ʧʨʘʚʦʾ ʦʨʜʠʥʘʪʥʦʾ ʤʘʪʨʠʮʽ ɻʨʽʥʘ ʨʦʟʛʣʷʥʫʪʦʾ ʟʘʜʘʯʽ. 
ɿ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʣʘʩʪʠʚʦʩʪʝʡ ʬʫʥʢʮʽʡ ʚʧʣʠʚʫ 

, , , , , ,jkE t x y z  ʽ ʬʫʥʢʮʽʡ ɻʨʽʥʘ , , , , , ,jW t x y z  

, , , , , , , , , , , , 1,2s

xjk yjkW t x y z W t x y z s  ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʧʝʨʝʚʽʨʷʻʪʴʩʷ, ʱʦ ʬʫʥʢʮʽʾ , , , ,ju t x y z  ʚʠʟʥʘʯʝʥʽ ʬʦʨʤʫʣʘʤʠ (35), 

ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʨʽʚʥʷʥʥʷ (1), ʧʦʯʘʪʢʦʚʽ ʫʤʦʚʠ (2), ʢʨʘʡʦʚʽ ʫʤʦʚʠ (3), (5), 
(6) ʪʘ ʫʤʦʚʠ ʩʧʨʷʞʝʥʥʷ (4) ʚ ʩʝʥʩʽ ʪʝʦʨʽʾ ʫʟʘʛʘʣʴʥʝʥʠʭ ʬʫʥʢʮʽʡ [23]. 

ɿʘʫʚʘʞʝʥʥʷ 1. ʋ ʚʠʧʘʜʢʫ 
2 2 2 2 0xj yj zj ja a a a  ʬʦʨʤʫʣʠ (35) 

ʚʠʟʥʘʯʘʶʪʴ ʩʪʨʫʢʪʫʨʫ ʨʦʟʚôʷʟʢʫ ʛʽʧʝʨʙʦʣʽʯʥʦʾ ʢʨʘʡʦʚʦʾ ʟʘʜʘʯʽ (1)-(6) ʚ 
ʽʟʦʪʨʦʧʥʦʤʫ (n+1) ï ʰʘʨʦʚʦʤʫ ʥʘʧʽʚʦʙʤʝʞʝʥʦʤʫ ʧʨʦʩʪʦʨʦʚʦʤʫ 
ʩʝʨʝʜʦʚʠʱʽ. 

ɿʘʫʚʘʞʝʥʥʷ 2. ʇʘʨʘʤʝʪʨʠ 
0 0

11 11,  ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʚʠʜʽʣʷʪʠ ʽʟ 

ʬʦʨʤʫʣ (35) ʨʦʟʚôʷʟʢʠ ʢʨʘʡʦʚʠʭ ʟʘʜʘʯ ʫ ʚʠʧʘʜʢʘʭ ʟʘʜʘʥʥʷ ʥʘ ʧʦʚʝʨʭʥʽ 

0z l  ʢʨʘʡʦʚʦʾ ʫʤʦʚʠ 1-ʛʦ ʨʦʜʫ 0 0

11 110, 1 , 2-ʛʦ ʨʦʜʫ 

0 0

11 111, 0  ʪʘ 3-ʛʦ ʨʦʜʫ 0 0

11 111, 0 .h  

ɿʘʫʚʘʞʝʥʥʷ 3. ʇʘʨʘʤʝʪʨʠ , 1,2jp h j  ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ 

ʚʠʜʽʣʷʪʠ ʽʟ ʬʦʨʤʫʣ (35) ʨʦʟʚôʷʟʢʠ ʧʦʯʘʪʢʦʚʦ-ʢʨʘʡʦʚʠʭ ʟʘʜʘʯ (1)-(6) ʫ 

ʚʠʧʘʜʢʘʭ ʟʘʜʘʥʥʷ ʥʘ ʧʦʚʝʨʭʥʷʭ 0; 0,x y y b ʢʨʘʡʦʚʠʭ ʫʤʦʚ 1-ʛʦ 

ʡ 2-ʛʦ ʨʦʜʫ ʪʘ ʾʭ ʤʦʞʣʠʚʠʭ ʢʦʤʙʽʥʘʮʽʡ. 
ɿʘʫʚʘʞʝʥʥʷ 4. ɸʥʘʣʽʟ ʨʦʟʚôʷʟʢʫ (35) ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʘʥʘʣʽʪʠʯʥʦʛʦ 

ʚʠʨʘʟʫ ʬʫʥʢʮʽʡ 
1 2, , , , , , , , , ,j j jf t x y z g x y z g x y z  

1 2

0 , , , , , , , , , , , 1, 1j j jg t x y t y z t x z t x z j n  

ʧʨʦʚʦʜʠʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ. 

22. 0; 0; .a b  ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʚʚʘʞʘʻʤʦ, ʱʦ ʥʘ ʤʝʞʽ 

ʦʙʣʘʩʪʽ 2  ʚʠʢʦʥʫʶʪʴʩʷ ʢʨʘʡʦʚʽ ʫʤʦʚʠ 

 1 2

1 2

0

, , ; , ,j j j j

x x a

p u t y z p u t y z
x x

 (36) 

ʱʦʜʦ ʟʤʽʥʥʦʾ x  ʪʘ ʢʨʘʡʦʚʽ ʫʤʦʚʠ (6) ʱʦʜʦ ʟʤʽʥʥʦʾ ,y                                 

ʜʝ 1,2sp s ï ʜʝʷʢʽ ʥʝʚʽʜôʻʤʥʽ ʩʪʘʣʽ; 
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1 , ,t y z 1 1 1

2 2 1, , , , , , , , , ;nt y z t y z t y z2  
2 , ,t x z

2 2 2

1 2 1, , , , , , , , ,nt y z t y z t y z2 ï ʟʘʜʘʥʽ ʦʙʤʝʞʝʥʽ 

ʥʝʧʝʨʝʨʚʥʽ ʬʫʥʢʮʽʾ. 
ʇʨʠʧʫʩʪʠʤʦ, ʱʦ ʨʦʟʚôʷʟʦʢ ʟʘʜʘʯʽ (1)-(4), (36), (6) ʽʩʥʫʻ ʽ ʟʘʜʘʥʽ ʡ 

ʰʫʢʘʥʽ ʬʫʥʢʮʽʾ ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʫʤʦʚʠ ʟʘʩʪʦʩʦʚʥʦʩʪʽ ʟʘʣʫʯʝʥʠʭ ʥʠʞʯʝ 
ʽʥʪʝʛʨʘʣʴʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ [22, 16]. 

ɼʦ ʟʘʜʘʯʽ (1)-(4), (36) (6) ʟʘʩʪʦʩʫʻʤʦ ʩʢʽʥʯʝʥʥʝ ʽʥʪʝʛʨʘʣʴʥʝ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʌʫʨôʻ ʥʘ ʜʝʢʘʨʪʦʚʦʤʫ ʩʝʛʤʝʥʪʽ 0;a  ʱʦʜʦ ʟʤʽʥʥʦʾ x  [22]: 

 

0

,

a

xm m mZ g x g x w x dx g  (37)

 
1

1

,
m

xm m m

m m

w x
Z g g g x

w
 (38) 

 

2
2

12

0

2

0

,

xm m m m

x

m

x a

d g dg
Z g w p g

dx dx

dg
w a p g

dx

 (39) 

ʜʝ ʷʜʨʦ ʧʝʨʝʪʚʦʨʝʥʥʷ 

1

2 2

1

cos sin
,

m m m

m

m

x p x
w x

p

 

2

2 1 2 1 22

2 2 2 2

0 1 2

,
2 2

a
m

m m

m m

p p p pa
w w x dx

p p
 

1m m
ï ʤʦʥʦʪʦʥʥʦ ʟʨʦʩʪʘʶʯʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʜʽʡʩʥʠʭ ʨʽʟʥʠʭ ʜʦʜʘʪʥʠʭ 

ʢʦʨʝʥʽʚ ʪʨʘʥʩʮʝʥʜʝʥʪʥʦʛʦ ʨʽʚʥʷʥʥʷ 
2

1 2

1 2

,
p p

ctg a
p p

 

ʷʢʽ ʫʪʚʦʨʶʶʪʴ ʜʠʩʢʨʝʪʥʠʡ ʩʧʝʢʪʨ. 

ɯʥʪʝʛʨʘʣʴʥʠʡ ʦʧʝʨʘʪʦʨ xmZ  ʟʘ ʧʨʘʚʠʣʦʤ (37) ʚʥʘʩʣʽʜʦʢ ʪʦʪʦʞʥʦʩʪʽ 

(39) ʧʦʯʘʪʢʦʚʦ-ʢʨʘʡʦʚʽʡ ʟʘʜʘʯʽ (1)-(4), (36), (5) ʩʪʘʚʠʪʴ ʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ 
ʟʘʜʘʯʫ ʧʦʙʫʜʦʚʠ ʦʙʤʝʞʝʥʦʛʦ ʥʘ ʤʥʦʞʠʥʽ 

'

3 , , ; 0; 0; ; nD t y z t y b z  ʨʦʟʚôʷʟʢʫ ʩʠʩʪʝʤʠ 

ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ  
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2 2 2
2 2 2 2 2

2 2 2
, ,

jm

yj zj jm xj m j jm jm

u
a a u a u F t y z

t y z
(40) 

ʟ ʧʦʯʘʪʢʦʚʠʤʠ ʫʤʦʚʘʤʠ  

0

1 2

0
, ; , ; ; 1, 1,

t

jm

jm jm jm jt

u
u g y z g y z z j n

t
(41) 

 ʢʨʘʡʦʚʠʤʠ ʫʤʦʚʘʤʠ 

 

0

0 0

11 11 1 0 , ; 0; 0,1;

k

jm

m m k

z l z

u
u g t y k

z z
 (42)

1 2

1 2

0

, ; ,jm jm jm jm

y y b

h u t z h u t z
y y

 (43) 

ʪʘ ʫʤʦʚʘʤʠ ʩʧʨʷʞʝʥʥʷ  

1 1 2 2 1, 0; 1,2; 1, ,k k k k

j j km j j k mu u j k n
z z

 (44) 

ʜʝ 
2 1

2 2

, , , , 0 , ,

, , ; 1, 1.

jm jm xj m j

xj m j

F t y z f t y z a w t y z

a w a t y z j n
 

ɼʦ ʟʘʜʘʯʽ (40)-(44) ʟʘʩʪʦʩʫʻʤʦ ʩʢʽʥʯʝʥʥʝ ʽʥʪʝʛʨʘʣʴʥʝ ʧʝʨʝʪʚʦʨʝʥʥʷ 

ʌʫʨôʻ ʥʘ ʜʝʢʘʨʪʦʚʦʤʫ ʩʝʛʤʝʥʪʽ 0;b  ʱʦʜʦ ʟʤʽʥʥʦʾ .y  ɯʥʪʝʛʨʘʣʴʥʠʡ 

ʦʧʝʨʘʪʦʨ yk  ʟʘ ʧʨʘʚʠʣʦʤ (15) ʚʥʘʩʣʽʜʦʢ ʪʦʪʦʞʥʦʩʪʽ (17) ʧʦʯʘʪʢʦʚʦ-

ʢʨʘʡʦʚʽʡ ʟʘʜʘʯʽ (40)-(44) ʩʪʘʚʠʪʴ ʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʟʘʜʘʯʫ ʧʦʙʫʜʦʚʠ 

ʦʙʤʝʞʝʥʦʛʦ ʥʘ ʤʥʦʞʠʥʽ 
3 , ; 0; nD t z t z  ʨʦʟʚôʷʟʢʫ ʩʝʧʘʨʘʪʥʦʾ 

ʩʠʩʪʝʤʠ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ 
2 2

2 2 2 2 2 2

2 2
,

jmk jmk

zj xj m yj k j jmk jmk

u u
a a a u G t z

t z
 (45) 

ʟ ʧʦʯʘʪʢʦʚʠʤʠ ʫʤʦʚʘʤʠ 

 1 2

0
0

; ; ,
jmk

jmk jmk jmk jt
t

u
u g z g z z

t
 (46) 

ʢʨʘʡʦʚʠʤʠ ʫʤʦʚʘʤʠ  

0

0 0

11 11 1 0 ; 0; 0,1

p

jmk

mk mk p

z l z

u
u g t p

z z
 (47) 

ʪʘ ʫʤʦʚʘʤʠ ʩʧʨʷʞʝʥʥʷ 
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1 1 2 2 1, 0; 1,2; 1, ,

s

s s s k

j j smk j j s mk

z l

u u j j n
z z

(48) 

ʜʝ 2 1 2 2, , 0 , , ; 1, 1.jmk jmk yj k jm yj k jmG t z F t z a v t z a v b t z j n   

ɿ ʪʦʯʥʽʩʪʶ ʜʦ ʧʦʟʥʘʯʝʥʴ ʧʦʯʘʪʢʦʚʦ-ʢʨʘʡʦʚʘ ʟʘʜʘʯʘ ʥʘ ʩʧʨʷʞʝʥʥʷ 
(45)-(48) ʟʙʽʛʘʻʪʴʩʷ ʽʟ ʟʘʜʘʯʝʶ (18)-(21). ʆʪʞʝ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʬʦʨʤʫʣ (34), 
ʻʜʠʥʠʡ ʨʦʟʚôʷʟʦʢ ʟʘʜʘʯʽ (45)-(48) ʚʠʟʥʘʯʘʶʪʴ ʬʫʥʢʮʽʾ 

2

0

sin , ,2
,

, ,

m k

jmk mk

m k

t
u t z g"  

1
sin , ,

,
, ,

m k

mk j n

m k

t
g V z d

t
"  (49) 

1
2 0

1 1 11

0 0

sin , ,2
,

, ,

t
m k

mk z

m k

t
G a"  

1 0 0, , ; 1, 1.mk j nV l g V z d d j n  

ɿʘʩʪʦʩʫʚʘʚʰʠ ʧʦʩʣʽʜʦʚʥʦ ʜʦ ʬʫʥʢʮʽʡ ,jmku z  ʚʠʟʥʘʯʝʥʠʭ 

ʬʦʨʤʫʣʘʤʠ (49), ʦʙʝʨʥʝʥʽ ʦʧʝʨʘʪʦʨʠ 
1

yk  ʪʘ 
1,xmZ  ʦʜʝʨʞʫʻʤʦ ʬʫʥʢʮʽʾ  

, , ,ju t x y z  

1

1

1 0 0 0

, , , , , , , , ,
k

k

lt a bn

jk k k

k l

E t x y z f d d d d

1

1

1

1
1

1 0 0

1
2

1 0 0

0

0 0 0

2 1 1

1 0 0

, , , , , , , ,

, , , , , , , ,

, , , , , , ,

, , , , , , ,

k

k

k

k

k

k

la bn

jk k k

k l

la bn

jk k k

k l

t a b

j

lt bn

xj xjk k

k l

E t x y z g d d d
t

E t x y z g d d d

W t x y z g d d d

a W t x y z

1

1

2 2

1
2 1 1

1 0 0

, , , , , , ,

, , , , , , ,
k

k

xjk k k

lt an

yj yjk k

k l

W t x y z d d d

a W t x y z

(50) 
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2 2, , , , , , , , 1, 1,xjk k kW t x y z d d d j n  

ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʻʜʠʥʠʡ ʨʦʟʚôʷʟʦʢ ʛʽʧʝʨʙʦʣʽʯʥʦʾ ʧʦʯʘʪʢʦʚʦ-ʢʨʘʡʦʚʦʾ ʟʘʜʘʯʽ 
(1)-(4), (36), (5). 

ʋ ʬʦʨʤʫʣʘʭ (50) ʟʘʩʪʦʩʦʚʘʥʦ ʢʦʤʧʦʥʝʥʪʠ 

1 1 0

2 2

sin , ,2
, , , , , , ,

, ,

, ; , 1, 1

m r

jk j

r m m r

m m r r

k n

m r

t
E t x y z V z

w x w v y v
V d j k n

w v

 

ʤʘʪʨʠʮʽ ʚʧʣʠʚʫ, ʢʦʤʧʦʥʝʥʪʠ , , , , ,jW t x y z ʘʧʣʽʢʘʪʥʦʾ ʤʘʪʨʠʮʽ ɻʨʽʥʘ, 

ʢʦʤʧʦʥʝʥʪʠ  
1 , , , , , , ,0, , , ,xjk jkW t x y z E t x y z  

ʣʽʚʦʾ ʘʙʩʮʠʩʥʦʾ ʤʘʪʨʠʮʽ ɻʨʽʥʘ, ʢʦʤʧʦʥʝʥʪʠ 
2 , , , , , , , , , , ,xjk jkW t x y z E t x a y z  

ʧʨʘʚʦʾ ʘʙʩʮʠʩʥʦʾ ʤʘʪʨʠʮʽ ɻʨʽʥʘ, ʢʦʤʧʦʥʝʥʪʠ 
1 , , , , , , , , ,0, ,yjk jkW t x y z E t x y z  

ʣʽʚʦʾ ʦʨʜʠʥʘʪʥʦʾ ʤʘʪʨʠʮʽ ɻʨʽʥʘ ʪʘ ʢʦʤʧʦʥʝʥʪʠ 
2 , , , , , , , , , , ,yjk jkW t x y z E t x y b z  

ʧʨʘʚʦʾ ʦʨʜʠʥʘʪʥʦʾ ʤʘʪʨʠʮʽ ɻʨʽʥʘ ʨʦʟʛʣʷʥʫʪʦʾ ʟʘʜʘʯʽ. 

ɿ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʣʘʩʪʠʚʦʩʪʝʡ ʬʫʥʢʮʽʡ ʚʧʣʠʚʫ , , , ,jkE t x y  , ,z

ʽ ʬʫʥʢʮʽʡ ɻʨʽʥʘ , , , , , ,jW t x y z  , , , , , ,s

xjkW t x y z  

, , , , , , 1,2s

yjkW t x y z s  ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʝʨʝʚʽʨʷʻʪʴʩʷ, ʱʦ ʬʫʥʢʮʽʾ 

, , , ,ju t x y z  ʚʠʟʥʘʯʝʥʽ ʬʦʨʤʫʣʘʤʠ (50), ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʨʽʚʥʷʥʥʷ (1), 

ʧʦʯʘʪʢʦʚʽ ʫʤʦʚʠ (2), ʢʨʘʡʦʚʽ ʫʤʦʚʠ (3), (36), (6) ʪʘ ʫʤʦʚʠ ʩʧʨʷʞʝʥʥʷ (4) ʚ 
ʩʝʥʩʽ ʪʝʦʨʽʾ ʫʟʘʛʘʣʴʥʝʥʠʭ ʬʫʥʢʮʽʡ [23]. 

ɿʘʟʥʘʯʠʤʦ, ʱʦ: 1) ʟʘʫʚʘʞʝʥʥʷ 1-2 ʧʦʰʠʨʶʶʪʴʩʷ ʥʘ ʚʠʧʘʜʦʢ 

ʨʦʟʛʣʷʥʫʪʦʾ ʛʽʧʝʨʙʦʣʽʯʥʦʾ ʢʨʘʡʦʚʦʾ ʟʘʜʘʯʽ; 2) ʧʘʨʘʤʝʪʨʠ , 1,2j jp h j  

ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʚʠʜʽʣʷʪʠ ʽʟ ʬʦʨʤʫʣ (50) ʨʦʟʚôʷʟʢʠ ʢʨʘʡʦʚʠʭ ʟʘʜʘʯ ʫ 

ʚʠʧʘʜʢʘʭ ʟʘʜʘʥʥʷ ʥʘ ʧʦʚʝʨʭʥʷʭ 0, ; 0,x x a y y b ʢʨʘʡʦʚʠʭ 

ʫʤʦʚ 1-ʛʦ ʡ 2-ʛʦ ʨʦʜʫ ʪʘ ʾʭ ʤʦʞʣʠʚʠʭ ʢʦʤʙʽʥʘʮʽʡ; 3) ʘʥʘʣʽʟ ʨʦʟʚôʷʟʢʫ (50) 
ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʘʥʘʣʽʪʠʯʥʦʛʦ ʚʠʨʘʟʫ ʬʫʥʢʮʽʡ 

1 2, , , , , , , , , ,j j jf t x y z g x y z g x y z  
0 , , ,g t x y  

1 , , ,j t y z  

2 , , ,j t y z
1 2, , , , ,j jt x z t x z  ʧʨʦʚʦʜʠʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ. 

ɺʠʩʥʦʚʢʠ. ʄʝʪʦʜʦʤ ʽʥʪʝʛʨʘʣʴʥʠʭ ʪʘ ʛʽʙʨʠʜʥʠʭ ʽʥʪʝʛʨʘʣʴʥʠʭ 

ʧʝʨʝʪʚʦʨʝʥʴ ʌʫʨôʻ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʤʝʪʦʜʦʤ ʛʦʣʦʚʥʠʭ ʨʦʟʚôʷʟʢʽʚ (ʬʫʥʢʮʽʡ 
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ʚʧʣʠʚʫ ʽ ʬʫʥʢʮʽʡ ɻʨʽʥʘ) ʧʦʙʫʜʦʚʘʥʦ ʪʦʯʥʽ ʘʥʘʣʽʪʠʯʥʽ ʨʦʟʚôʷʟʢʠ 

ʛʽʧʝʨʙʦʣʽʯʥʠʭ ʢʨʘʡʦʚʠʭ ʟʘʜʘʯ ʚ ʥʘʧʽʚʦʙʤʝʞʝʥʠʭ ʢʫʩʢʦʚʦ-ʦʜʥʦʨʽʜʥʠʭ 

ʧʨʦʩʪʦʨʦʚʠʭ ʦʙʣʘʩʪʷʭ, ʷʢʽ ʦʧʠʩʫʶʪʴʩʷ ʜʝʢʘʨʪʦʚʦʶ ʩʠʩʪʝʤʦʶ ʢʦʦʨʜʠʥʘʪ. 

ʆʜʝʨʞʘʥʽ ʨʦʟʚôʷʟʢʠ ʥʦʩʷʪʴ ʘʣʛʦʨʠʪʤʽʯʥʠʡ ʭʘʨʘʢʪʝʨ, ʥʝʧʝʨʝʨʚʥʦ ʟʘʣʝʞʘʪʴ 

ʚʽʜ ʧʘʨʘʤʝʪʨʽʚ ʽ ʜʘʥʠʭ ʟʘʜʘʯʽ ʡ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʷʢ ʚ ʧʦʜʘʣʴʰʠʭ 

ʪʝʦʨʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ, ʪʘʢ ʽ ʚ ʧʨʘʢʪʠʮʽ ʽʥʞʝʥʝʨʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ 

ʨʝʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ, ʷʢʽ ʤʦʜʝʣʶʶʪʴʩʷ ʛʽʧʝʨʙʦʣʽʯʥʠʤʠ ʢʨʘʡʦʚʠʤʠ 

ʟʘʜʘʯʘʤʠ (ʟʘʜʘʯʽ ʘʢʫʩʪʠʢʠ, ʛʽʜʨʦʜʠʥʘʤʽʢʠ, ʪʝʦʨʽʾ ʢʦʣʠʚʘʥʴ ʤʝʭʘʥʽʯʥʠʭ 

ʩʠʩʪʝʤ). 
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The method of influence functions and Green's function (key solutions) developed 

integral image accurate analytical solutions of algorithmic nature of hyperbolic 

boundary value problems in semiconfined piecewise-homogeneous spatial regions. To 
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build a major integrated solutions are involved corresponding Fourier transform on 

semi-axles and Cartesian segment and the Fourier integral in Cartesian semi-axles 

with n coupling points.  

Key words: hyperbolic equations, initial and boundary conditions, matching, 

integral transformation, the main solution. 

 

 

ʋɼʂ 621.382.233 

ʂʨʠʩʴʢʦʚ ɸ.ɸ.,  ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ ʢʘʬʝʜʨʠ ʬʽʟʠʢʠ 

ʂʨʠʩʴʢʦʚ ʎ.ɸ., ʢʘʥʜʠʜʘʪ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ 

ʇʦʚʝʜʘ ʈ.ɸ., ʢʘʥʜʠʜʘʪ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʈʆɹʆʊɸ ʊʈɸʅɿʀʉʊʆʈɸ ɺ ʈɽɾʀʄɯ ʃɸɺʀʅʅʆɻʆ 

ʇʈʆɹʆʖ 

ʋ ʩʪʘʪʪʽ ʧʦʚʽʜʦʤʣʷʶʪʴʩʷ ʨʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʨʦʙʦʪʠ ʤʘʣʦʧʦʪʫʞʥʠʭ ʪʨʘʥʟʠʩʪʦʨʽʚ ʚ ʨʝʞʠʤʽ ʣʘʚʠʥʥʦʛʦ ʧʨʦʙʦʶ ʢʦʣʝʢʪʦʨʥʦʛʦ  

p-n-ʧʝʨʝʭʦʜʫ. ʅʘʚʦʜʷʪʴʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʨʘʥʟʠʩʪʦʨʘ ɻʊ308ɺ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʪʨʘʥʟʠʩʪʦʨ, ʣʘʚʠʥʥʠʡ ʧʨʦʙʽʡ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʨʦʙʦʪʠ ʪʨʘʥʟʠʩʪʦʨʽʚ ʫ ʨʝʞʠʤʽ ʣʘʚʠʥʥʦʛʦ ʧʨʦʙʦʶ 

ʧʦʯʘʣʠʩʴ ʧʨʘʢʪʠʯʥʦ ʦʜʥʦʯʘʩʥʦ ʟ ʧʦʷʚʦʶ ʩʘʤʠʭ ʪʨʘʥʟʠʩʪʦʨʽʚ. ʎʽ ʨʦʙʦʪʠ 

ʥʦʩʠʣʠ ʧʝʨʝʚʘʞʥʦ ʪʝʦʨʝʪʠʯʥʠʡ ʭʘʨʘʢʪʝʨ, ʽ ʧʨʘʢʪʠʯʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʾʭ 

ʨʝʟʫʣʴʪʘʪʽʚ ʜʦ ʮʠʭ ʧʽʨ ʥʝʚʝʣʠʢʝ. ɺ ʧʝʨʽʦʜʠʯʥʽʡ ʣʽʪʝʨʘʪʫʨʽ ʯʘʩ ʚʽʜ ʯʘʩʫ 

ʟôʷʚʣʷʶʪʴʩʷ ʩʪʘʪʪʽ, ʷʢʽ ʨʦʟʢʨʠʚʘʶʪʴ ʩʫʪʴ ʣʘʚʠʥʥʦʛʦ ʧʨʦʙʦʶ ʽ ʦʩʦʙʣʠʚʦʩʪʽ 

ʨʦʙʦʪʠ ʪʨʘʥʟʠʩʪʦʨʽʚ ʚ ʮʴʦʤʫ ʨʝʞʠʤʽ [3,5]. ʅʘʚʦʜʷʪʴʩʷ ʪʘʢʦʞ ʦʧʠʩʠ 

ʜʝʷʢʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʣʘʚʠʥʥʦʛʦ ʨʝʞʠʤʫ [1, 2, 4, 6, 8]. 

ʇʨʦʤʠʩʣʦʚʽʩʪʶ ʙʫʚ ʦʩʚʦʻʥʠʡ ʚʠʧʫʩʢ ʣʘʚʠʥʥʠʭ ʪʨʘʥʟʠʩʪʦʨʽʚ ɻʊ338ɸ-ɺ ʩ 

ʥʠʟʴʢʦʶ ʥʘʧʨʫʛʦʶ ʧʨʦʙʦʶ (5é15 ɺ). ɼʝʷʢʽ ʧʘʨʘʤʝʪʨʠ ʮʠʭ ʪʨʘʥʟʠʩʪʦʨʽʚ 

ʥʘʚʦʜʷʪʴʩʷ ʚ ʜʦʚʽʜʥʠʢʘʭ, ʘʣʝ ʾʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘʤ ʚʽʜʩʫʪʥʽ. 

ɺ ʜʘʥʽʡ ʨʘʙʦʪʽ ʜʦʩʣʽʜʞʝʥʽ ʧʨʦʙʽʡʥʽ, ʚʠʭʽʜʥʽ ʪʘ ʚʭʽʜʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʷʜʫ ʤʘʣʦʧʦʪʫʞʥʠʭ ʪʨʘʥʟʠʩʪʦʨʽʚ. ʋ ʩʪʘʪʪʽ ʥʘʚʦʜʷʪʴʩʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʜʥʦʛʦ ʟ ʝʢʟʝʤʧʣʷʨʽʚ ʪʨʘʥʟʠʩʪʦʨʘ ɻʊ308ɺ. 

ʄɽʍɸʅɯɿʄ ʃɸɺʀʅʅʆɻʆ ʇʈʆɹʆʖ 

ʉʫʪʴ ʣʘʚʠʥʥʦʛʦ ʧʨʦʙʦʶ ʨ-n-ʧʝʨʝʭʦʜʫ ʜʽʦʜʫ ʯʠ ʪʨʘʥʟʠʩʪʦʨʘ ʟʚʦʜʠʪʩʷ 

ʜʦ ʥʘʩʪʫʧʥʦʛʦ. ɽʣʝʢʪʨʦʥ, ʧʨʠʩʢʦʨʶʶʯʠʩʴ ʝʣʝʢʪʨʠʯʥʠʤ ʧʦʣʝʤ ʨ-n-

ʧʝʨʝʭʦʜʫ, ʥʘ ʜʦʚʞʠʥʽ ʚʽʣʴʥʦʛʦ ʧʨʦʙʽʛʫ ʥʘʙʫʚʘʻ ʝʥʝʨʛʽʾ, ʜʦʩʪʘʪʥʴʦʾ ʜʣʷ 

ʽʦʥʽʟʘʮʽʾ ʘʪʦʤʘ ʦʩʥʦʚʥʦʾ ʨʝʯʦʚʠʥʠ (ʢʨʝʤʥʽʶ ʘʙʦ ʛʝʨʤʘʥʽʶ). 

ɿʫʩʪʨʽʯʘʶʯʠʩʴ ʟ ʘʪʦʤʦʤ, ʚʽʥ ʡʦʛʦ ʽʦʥʽʟʫʻ ʽ ʩʘʤ çʚʽʜʩʢʘʢʫʻè ʚʽʜ ʮʴʦʛʦ 

ʘʪʦʤʘ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʽʦʥʽʟʘʮʽʾ ʚʠʥʠʢʘʻ ʧʘʨʘ ʥʦʩʽʾʚ ï ʝʣʝʢʪʨʦʥ ʽ ʜʽʨʢʘ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʽʩʣʷ ʧʝʨʰʦʛʦ ʘʢʪʫ ʽʦʥʽʟʘʮʽʾ ʤʘʻʤʦ ʪʨʠ ʥʦʩʽʾ ï ʜʚʘ 

ʝʣʝʢʪʨʦʥʠ ʽ ʜʽʨʢʫ. ʂʦʞʝʥ ʟ ʮʠʭ ʥʦʩʽʾʚ ʟʥʦʚʫ ʧʨʠʩʢʦʨʶʻʪʴʩʷ ʽ, 

ʚʟʘʻʤʦʜʽʶʯʠ ʟ ʘʪʦʤʘʤʠ, ʧʦʨʦʜʞʫʻ ʝʣʝʢʪʨʦʥʥʦ-ʜʽʨʢʦʚʽ ʧʘʨʠ. ɺ ʨʝʟʫʣʴʪʘʪʽ 

ʜʨʫʛʦʛʦ ʘʢʪʫ ʽʦʥʽʟʘʮʽʾ ʟôʷʚʣʷʻʪʴʩʷ 9 ʥʦʩʽʾʚ. ɼʘʣʽ ʮʝʡ ʧʨʦʮʝʩ 
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ʧʨʦʜʦʚʞʫʻʪʴʩʷ, ʽ ʢʦʥʮʝʥʪʨʘʮʽʷ ʚʽʣʴʥʠʭ ʥʦʩʽʾʚ ʟʨʦʩʪʘʻ ʧʨʠʙʣʠʟʥʦ ʚ 

ʛʝʦʤʝʪʨʠʯʥʽʡ ʧʨʦʛʨʝʩʽʾ. 

ɿʚʠʯʘʡʥʦ, ʥʘʚʝʜʝʥʠʡ ʤʝʭʘʥʽʟʤ ʜʫʞʝ ʩʧʨʦʱʝʥʠʡ. ʇʦ-ʧʝʨʰʝ, 

ʧʘʨʘʣʝʣʴʥʦ ʟ ʧʨʦʮʝʩʘʤʠ ʽʦʥʽʟʘʮʽʾ ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʨʦʮʝʩʠ ʨʝʢʦʤʙʽʥʘʮʽʾ 

ʥʦʩʽʾʚ. ʇʦ-ʜʨʫʛʝ, ʣʘʚʠʥʥʠʡ ʧʨʦʙʽʡ ʧʦʯʠʥʘʻʪʴʩʷ ʥʝ ʟ ʦʜʥʦʛʦ ʝʣʝʢʪʨʦʥʘ, ʘ ʟ 

ʚʝʣʠʢʦʾ ʾʭ ʢʽʣʴʢʦʩʪʽ. ʇʦ-ʪʨʝʪʻ, ʪʨʝʙʘ ʤʘʪʠ ʥʘ ʫʚʘʟʽ,  ʱʦ ʜʽʨʢʘ ï ʮʝ ʥʝ 

ʯʘʩʪʠʥʢʘ ʚ ʧʦʚʥʦʤʫ ʩʤʠʩʣʽ ʮʴʦʛʦ ʩʣʦʚʘ, ʽ çʟʘ ʚʣʘʩʥʠʤ ʙʘʞʘʥʥʷʤè ʚʦʥʘ 

ʨʫʭʘʪʠʩʴ ʥʝ ʤʦʞʝ. ʈʫʭ ʜʽʨʢʠ ʦʙʫʤʦʚʣʝʥʠʡ ʧʝʨʝʩʢʦʢʘʤʠ ʝʣʝʢʪʨʦʥʽʚ ʽʟ 

ʟʘʧʦʚʥʝʥʠʭ ʚʘʣʝʥʪʥʠʭ ʟʚôʷʟʢʽʚ ʥʘ ʚʘʢʘʥʪʥʽ ʤʽʩʮʷ. ɸʣʝ ʚ ʪʝʦʨʝʪʠʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʥʷʭ ʜʽʨʢʘʤ ʧʨʠʧʠʩʫʶʪʴ ʧʝʚʥʫ ʝʬʝʢʪʠʚʥʫ ʤʘʩʫ, ʧʝʚʥʫ 

ʨʫʭʣʠʚʽʩʪʴ , ʽʤʧʫʣʴʩ ʽ ʝʥʝʨʛʽʶ. ʊʦʤʫ  ʤʦʞʥʘ ʚʚʘʞʘʪʠ , ʱʦ ʽ ʜʽʨʢʘ ʟʜʘʪʥʘ  

ʽʦʥʽʟʫʚʘʪʠ ʘʪʦʤ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʣʘʚʠʥʥʦʛʦ ʧʨʦʙʦʶ ʨʽʟʢʦ ʟʨʦʩʪʘʻ ʟʚʦʨʦʪʥʠʡ ʩʪʨʫʤ ʨ-n-

ʧʝʨʝʭʦʜʫ ʟʘ ʨʘʭʫʥʦʢ ʽʥʪʝʥʩʠʚʥʦʾ ʛʝʥʝʨʘʮʽʾ ʥʦʩʽʾʚ.  ʃʘʚʠʥʥʠʡ ʧʨʦʙʽʡ 

ʦʙʦʨʦʪʥʠʡ ï ʧʨʠ ʟʤʝʥʰʝʥʥʽ ʥʘʧʨʫʛʠ ʥʘ ʨ-n-ʧʝʨʝʭʦʜʽ ʨʽʚʥʦʚʘʞʥʘ 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʥʦʩʽʾʚ ʧʦʚʥʽʩʪʶ ʚʽʜʥʦʚʣʶʻʪʴʩʷ. ʉʘʤʝ ʷʚʠʱʝ ʣʘʚʠʥʥʦʛʦ 

ʧʨʦʙʦʶ ʧʦʢʣʘʜʝʥʦ ʚ ʧʨʠʥʮʠʧ ʨʦʙʦʪʠ ʙʽʣʴʰʦʩʪʽ ʪʠʧʽʚ 

ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʦʚʠʭ ʩʪʘʙʽʣʽʪʨʦʥʽʚ. ɸʣʝ ʷʢʱʦ ʟʚʦʨʦʪʥʠʡ ʩʪʨʫʤ ʥʝ 

ʦʙʤʝʞʠʪʠ, ʪʦ ʣʘʚʠʥʥʠʡ ʧʨʦʙʽʡ ʧʝʨʝʭʦʜʠʪʴ ʚ ʪʝʧʣʦʚʠʡ. ʇʨʠ ʮʴʦʤʫ 

ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʦʚʠʡ ʧʨʠʣʘʜ ʙʝʟʧʦʚʦʨʦʪʥʦ ʚʠʭʦʜʠʪʴ ʟ ʣʘʜʫ. 

ʇʈʆɹʀɺʅɯ ʅɸʇʈʋɻʀ 

ʅʘʧʨʫʛʠ ʣʘʚʠʥʥʦʛʦ ʧʨʦʙʦʶ ʟʘʣʝʞʘʪʴ ʚʽʜ ʤʘʪʝʨʽʘʣʫ, ʟ ʷʢʦʛʦ 

ʚʠʛʦʪʦʚʣʝʥʠʡ ʨ-n-ʧʝʨʝʭʽʜ, ʪʠʧʫ ʪʨʘʥʟʠʩʪʦʨʘ, ʨʝʞʠʤʫ ʡʦʛʦ ʨʦʙʦʪʠ, 

ʪʝʤʧʝʨʘʪʫʨʠ. ʄʦʞʣʠʚʠʡ ʚʧʣʠʚ ʽʥʰʠʭ ʬʘʢʪʦʨʽʚ, ʥʝ ʚʨʘʭʦʚʘʥʠʭ ʚ ʜʘʥʽʡ 

ʨʦʙʦʪʽ. 

ʄʦʞʥʘ ʚʠʜʽʣʠʪʠ ʜʚʽ ʭʘʨʘʢʪʝʨʥʽ ʧʨʦʙʠʚʥʽ ʥʘʧʨʫʛʠ: Uɓ, ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ 

ʨʝʞʠʤʫ ʟ çʦʙʽʨʚʘʥʦʶè ʙʘʟʦʶ (ʪʦʙʪʦ, ʚʠʚʽʜ ʙʘʟʠ ʛʘʣʴʚʘʥʽʯʥʦ ʥʝ ʟôʻʜʥʘʥʠʡ 

ʟ ʚʠʚʦʜʘʤʠ ʽʥʰʠʭ ʝʣʝʢʪʨʦʜʽʚ ʪʨʘʥʟʠʩʪʦʨʘ) ʽ Um, ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ ʜʽʦʜʥʦʤʫ 

ʨʝʞʠʤʦʚʽ (ʚʠʚʦʜʠ ʙʘʟʠ ʽ ʝʤʽʪʝʨʘ ʟôʻʜʥʘʥʽ ʤʽʞ ʩʦʙʦʶ). ʗʢ ʧʨʘʚʠʣʦ, Um

Uɓ. ɺ ʪʘʙʣ. 1 ʥʘʚʝʜʝʥʽ ʮʽ ʥʘʧʨʫʛʠ ʜʣʷ ʜʝʷʢʠʭ ʪʠʧʽʚ ʪʨʘʥʟʠʩʪʦʨʽʚ. ɺ 

ʪʘʙʣʠʮʽ ʪʘʢʦʞ ʚʢʘʟʘʥʘ ʢʽʣʴʢʽʩʪʴ ʜʦʩʣʽʜʞʝʥʠʭ ʪʨʘʥʟʠʩʪʦʨʽʚ (N) ʽ ʨʦʟʢʠʜ 

ʢʦʝʬʽʮʽʻʥʪʫ ʧʽʜʩʠʣʝʥʥʷ ʩʪʨʫʤʫ (h21ʝ), ʘ ʪʘʢʦʞ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ 

ʚʽʜʥʦʰʝʥʥʷ Um/Uɓ. ʗʢ ʚʠʜʥʦ ʟ ʪʘʙʣʠʮʽ, ʥʘʧʨʫʛʠ Um ʧʝʨʝʚʠʱʫʶʪʴ Uɓ ʚ 

ʩʝʨʝʜʥʴʦʤʫ ʚ 2,19 ʨʘʟʠ. ɺʠʥʷʪʦʢ ʥʘʣʝʞʠʪʴ ʪʨʘʥʟʠʩʪʦʨʘʤ ʪʠʧʫ ʂʊ3107, 

ʜʣʷ ʷʢʠʭ Uɓ ʽ Um ʧʨʠʙʣʠʟʥʦ ʦʜʥʘʢʦʚʽ, ʘ ʫ ʜʝʷʢʠʭ  ʝʢʟʝʤʧʣʷʨʽʚ Um ʥʘʚʽʪʴ 

ʤʝʥʰʘ ʚʽʜ Uɓ. 

ʇʨʠ ʚʚʽʤʢʥʝʥʥʽ ʨʝʟʠʩʪʦʨʘ Rʙ ʤʽʞ ʙʘʟʦʶ ʽ ʝʤʽʪʝʨʦʤ ʧʨʦʙʠʚʥʽ 

ʥʘʧʨʫʛʠ ʧʨʠʡʤʘʶʪʴ ʧʨʦʤʽʞʥʽ ʟʥʘʯʝʥʥʷ ʤʽʞ U  ʽ Um. ɺʦʥʠ 

ʟʤʝʥʰʫʶʪʴʩʷ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʦʧʦʨʫ ʨʝʟʠʩʪʦʨʘ. ɺʚʽʤʢʥʝʥʥʷ ʨʝʟʠʩʪʦʨʘ ʚ 

ʢʦʣʦ ʝʤʽʪʝʨʘ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʟʥʘʯʥʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʥʘʧʨʫʛʠ ʧʨʦʙʦʶ. 
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ɿʫʩʪʽʯʘʶʪʴʩʷ ʦʢʨʝʤʽ ʝʢʟʝʤʧʣʷʨʠ ʪʨʘʥʟʠʩʪʦʨʽʚ, ʫ ʷʢʠʭ Uɓ ʧʨʠʡʤʘʻ 

ʘʥʦʤʘʣʴʥʦ ʥʠʟʴʢʽ ʟʥʘʯʝʥʥʷ, ʥʘʧʨʠʢʣʘʜ, 8,8 ɺ ʫ ɻʊ308ɺ ˉ7 ʧʨʠ 

ʩʝʨʝʜʥʴʦʤʫ ʟʥʘʯʝʥʥʽ ʧʦ ʦʩʪʘʥʥʽʭ 9 ʝʢʟʝʤʧʣʷʨʘʭ 17,6 ɺ. ʅʘ ʚʝʣʠʯʠʥʽ Um 

ʮʷ ʦʩʦʙʣʠʚʽʩʪʴ ʥʝ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ. ɼʣʷ ʢʦʞʥʦʛʦ ʪʠʧʫ ʪʨʘʥʟʠʩʪʦʨʘ ʽʩʥʫʻ 

ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʤʝʥʰʝʥʥʷ ʥʘʧʨʫʛ ʧʨʦʙʦʶ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʧʘʨʘʤʝʪʨʘ h21ʝ. 

ɸʣʝ ʚʩʪʘʥʦʚʠʪʠ ʢʽʣʴʢʽʩʥʠʡ ʟʚôʷʟʦʢ ʥʝ ʚʜʘʻʪʴʩʷ ï ʨʦʟʢʠʜ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʦʯʦʢ ʥʘʜʪʦ ʚʝʣʠʢʠʡ. 

ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ 

ɿ ʧʦʛʣʷʜʫ ʥʘ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ ʧʨʨʠʩʪʨʦʾʚ ʥʘʡʙʽʣʴʰʝ 

ʟʥʘʯʝʥʥʷ ʤʘʶʪʴ ʪʨʠ ʪʠʧʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ: ʟʘʣʝʞʥʦʩʪʽ ʥʘʧʨʫʛʠ ʥʘ 

ʢʦʣʝʢʪʦʨʽ Uʢ ʚʽʜ ʥʘʧʨʫʛʠ ʞʠʚʣʝʥʥʷ ɽ (ʫʤʦʚʥʦ ʥʘʟʚʝʤʦ ʾʭ ʧʨʦʙʽʡʥʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ), ʟʘʣʝʞʥʦʩʪʽ ʩʪʨʫʤʫ ʢʦʣʝʢʪʦʨʘ Iʢ ʚʽʜ ʥʘʧʨʫʛʠ ʥʘ 

ʢʦʣʝʢʪʦʨʽ Uʢ (ʚʠʭʽʜʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ) ʽ ʟʘʣʝʞʥʦʩʪʽ ʩʪʨʫʤʫ ʙʘʟʠ Iʙ ʚʽʜ 

ʥʘʧʨʫʛʠ ʥʘ ʙʘʟʽ Uʙ (ʚʭʽʜʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ). ʊʫʪ ʥʘʧʨʫʛʠ ʥʘ ʝʣʝʢʪʨʦʜʘʭ 

(Uʢ, Uʙ) ʚʠʤʽʨʷʥʽ ʚʽʜʥʦʩʥʦ çʩʧʽʣʴʥʦʛʦè ʧʨʦʚʦʜʫ. ɺʢʘʟʘʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʚ ʜʘʥʽʡ ʩʪʘʪʪʽ ʥʘʚʦʜʷʪʴʩʷ ʜʣʷ ʪʨʘʥʟʠʩʪʦʨʘ ɻʊ308ɺ ˉ4, ʫ ʷʢʦʛʦ h21ʝ=53, 

Uɓ=20,1 ɺ, Um=54,1 ɺ. ɺʩʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʙʫʜʦʚʘʥʽ ʙʝʟ ʚʨʘʭʫʚʘʥʥʷ 

ʟʥʘʢʽʚ ʥʘʧʨʫʛ ʽ ʩʪʨʫʤʽʚ (ʫ ʧʝʨʰʦʤʫ ʢʚʘʜʨʘʥʪʽ ʢʦʦʨʜʠʥʘʪʥʦʾ ʩʠʩʪʝʤʠ). 

 

                                                                                                                      

ʊʘʙʣʠʮʷ .1 

ʊʠʧ N h21e U , B Um, B (Um/U

)ʩʨ 

ɻʊ308ɸ 10 14é30 21,9é25,5 48,5é54,6 2,33 

ɻʊ308ɹ 9 24é59 18,8é26,0 47,1é57,7 2,49 

ɻʊ308ɺ 10 46é71 15,7é21,1 42,3é54,0 3,12 

ɻʊ309ɺ,ɻ,ɽ 8 56é112 9,8é17,7 15,8é53,9 2,89 

ɻʊ313ɹ,ɺ 8 21é61 9,6é13,3 18,8é33,0 2,26 

ɻʊ311ɸ,ɹ 9 16é40 17,6é20,8 26,5é30,3 1,48 

ʇ416ɹ 10 42é84 14,5é21,1 25,9é54,6 2,28 

ʂʊ306ɹ,ɻ 9 28é112 16,9é27,2 32,7é57,3 2,19 

ʂʊ312ɸ 7 15é59 31,1é81,8 72,1é133,9 1,94 

ʂʊ312ɹ 9 17é69 57,9é89,1 126,7é149,8 1,86 

ʂʊ312ɺ 9 71é142 53,7é83,5 113,6é157,4 2,31 

ʂʊ315ɹ 8 60é180 23,8é70,0 48,7é149,0 1,89 

ʂʊ3102ɸ,ɹ 10 129é325 53,6é88,9 105,3é147,5 1,85 

ʂʊ3107ɺ,ɽ 9 70é199 30,8é52,7 30,6é66,7 1,05 

ʇ308 7 12é41 109é142 214é278 2,00 

ʇ309 10 14é33 114é226 246é302 2,00 

 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʥʽʤʘʣʠʩʴ ʟʘ ʩʭʝʤʦʶ, ʥʘʚʝʜʝʥʦʶ ʚ [7].  ʈʝʟʠʩʪʦʨ Rʢ 

(100 ʢʆʤ) ʟʘʧʦʙʽʛʘʻ ʧʝʨʝʭʦʜʫ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʨʦʙʦʶ ʚ ʪʝʧʣʦʚʠʡ. 
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ʅʘʷʚʥʽʩʪʴ ʮʴʦʛʦ ʨʝʟʠʩʪʦʨʘ ʥʝ ʜʦʟʚʦʣʷʻ ʥʘʟʚʘʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʩʪʘʪʠʯʥʠʤʠ. ʈʝʟʠʩʪʦʨʠ Rʙ ʽ Rʝ ʚʠʟʥʘʯʘʶʪʴ ʨʝʞʠʤ ʨʦʙʦʪʠ ʪʨʘʥʟʠʩʪʦʨʘ. 

ʆʧʽʨ ʨʝʟʠʩʪʦʨʘ Rʙ ʚʠʙʠʨʘʚʩʷ ʨʽʚʥʠʤ 0; 3 ʢʆʤ; 10 ʢʆʤ; 30 ʢʆʤ; 100 ʢʆʤ; 

, ʘ ʨʝʟʠʩʪʦʨʘ Rʝ ï 0 ʘʙʦ 1,1 ʢʆʤ. ʋ ʚʠʤʽʨʷʥʽ ʟʥʘʯʝʥʥʷ ʩʪʨʫʤʽʚ Iʢ ʪʘ Iʙ 

ʚʚʦʜʠʣʠʩʴ ʧʦʧʨʘʚʢʠ ʥʘ ʚʝʣʠʯʠʥʠ ʩʪʨʫʤʽʚ, ʷʢʽ ʧʨʦʪʽʢʘʣʠ ʯʝʨʝʟ ʝʣʝʢʪʨʦʥʥʽ 

ʚʦʣʴʪʤʝʪʨʠ V2 ʽ V1 (ʾʭ ʚʭʽʜʥʠʡ ʦʧʽʨ 1 ʄʆʤ). ʇʨʠ ʟʥʽʤʘʥʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʟ Rʙ=  ʚʠʚʽʜ ʙʘʟʠ ʚʽʜôʻʜʥʫʚʘʚʩʷ ʚʽʜ ʧʨʠʣʘʜʽʚ. ʈʝʞʠʤ Rʙ=0 ʜʦʩʷʛʘʚʩʷ 

ʟʘʤʠʢʘʥʥʷʤ ʚʦʣʴʪʤʝʪʨʘ V1. 

 
ʇʨʦʙʽʡʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʚʝʜʝʥʽ ʥʘ ʨʠʩ.1. ɺ ʜʦʧʨʦʙʽʡʥʽʡ ʦʙʣʘʩʪʽ 

ʢʦʣʝʢʪʦʨʥʠʡ ʨ-n-ʧʝʨʝʭʽʜ ʟʘʢʨʠʪʠʡ, ʡʦʛʦ ʦʧʽʨ ʟʥʘʯʥʦ ʙʽʣʴʰʠʡ ʚʽʜ Rʢ, ʽ 

ʥʘʧʨʫʛʘ ʥʘ ʢʦʣʝʢʪʦʨʽ ʧʨʦʧʦʨʮʽʦʥʘʣʴʥʘ ʜʦ ʥʘʧʨʫʛʠ ʞʠʚʣʝʥʥʷ. ʋ 

ʧʦʩʣʷʧʨʦʙʽʡʥʽʡ ʦʙʣʘʩʪʽ ʨ-n-ʧʝʨʝʭʽʜ ʚʽʜʢʨʠʚʘʻʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʛʝʥʝʨʘʮʽʾ 

ʥʝʦʩʥʦʚʥʠʭ ʥʦʩʽʾʚ ʽ ʧʨʷʤʦʛʦ ʟʤʽʱʝʥʥʷ ʝʤʽʪʝʨʥʦʛʦ ʧʝʨʝʭʦʜʫ, ʡʦʛʦ ʦʧʽʨ 

ʨʽʟʢʦ ʟʤʝʥʰʫʻʪʴʩʷ ʽ Uʢ ʩʪʘʙʽʣʽʟʫʻʪʴʩʷ ʘʙʦ ʟʤʝʥʰʫʻʪʴʩʷ. 

ʇʨʠ ʚʚʽʤʢʥʝʥʥʽ ʨʝʟʠʩʪʦʨʘ ʚ ʢʦʣʦ ʙʘʟʠ ʧʨʦʙʽʡ ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʽʟʢʦ, ʚ 

ʜʫʞʝ ʤʘʣʦʤʫ ʜʽʘʧʘʟʦʥʽ ʟʤʽʥ ɽ. ʇʽʩʣʷ ʧʨʦʙʦʶ ʥʘʩʪʘʻ ʰʚʠʜʢʝ ʟʤʝʥʰʝʥʥʷ 

ʢʦʣʝʢʪʦʨʥʦʾ ʥʘʧʨʫʛʠ, ʷʢʝ ʧʝʨʝʭʦʜʠʪʴ ʧʦʪʽʤ ʚ ʧʦʚʽʣʴʥʠʡ ʾʾ ʩʧʘʜ. ɺ ʦʙʣʘʩʪʽ 

ʧʨʦʙʦʶ ʥʝ ʚʜʘʻʪʴʩʷ ʯʽʪʢʦ ʟʘʬʽʢʩʫʚʘʪʠ ʥʘʧʨʫʛʫ ʥʘ ʢʦʣʝʢʪʦʨʽ, ʦʩʢʽʣʴʢʠ 

ʩʧʦʯʘʪʢʫ ʚʠʥʠʢʘʶʪʴ ʭʘʦʪʠʯʥʽ ʣʦʢʘʣʴʥʽ ʧʨʦʙʦʾ, ʷʢʽ ʧʨʠ ʥʝʚʝʣʠʢʦʤʫ 
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ʟʙʽʣʴʰʝʥʥʽ ɽ ʦʙôʻʜʥʫʶʪʴʩʷ ʚ ʟʘʛʘʣʴʥʠʡ ʧʨʦʙʽʡ ʧʦ ʚʩʽʡ ʧʣʦʱʽ ʨ-n-

ʧʝʨʝʭʦʜʫ. ʇʨʠ Rʙ=0 ʽ Rʙ =  ʧʨʦʙʽʡ ʥʘʩʪʫʧʘʻ ʧʣʘʚʥʦ. ʅʘʧʨʫʛʠ ʧʨʦʙʦʶ 

ʧʨʠ ʮʴʦʤʫ ʣʝʛʰʝ ʟʥʘʭʦʜʠʪʠ ʟʘ ʚʠʭʽʜʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, 

ʦʨʽʻʥʪʫʶʯʠʩʴ ʥʘ ʰʚʠʜʢʠʡ ʨʽʩʪ ʢʦʣʝʢʪʦʨʥʦʛʦ ʩʪʨʫʤʫ. 

ʇʨʦʙʽʡʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ, ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ Rʙ=0, ʤʘʻ ʦʩʦʙʣʠʚʽʩʪʴ. ʇʨʠ 

ɽ=105 ɺ (ʫ ʨʽʟʥʠʭ ʻʢʟʝʤʧʣʷʨʽʚ ʪʨʘʥʟʠʩʪʦʨʽʚ 94é119 ɺ) ʧʽʩʣʷ ʚʽʜʥʦʩʥʦʾ 

ʩʪʘʙʽʣʽʟʘʮʽʾ Uʢ ʥʘʩʪʘʻ ʾʾ ʰʚʠʜʢʠʡ ʩʧʘʜ. ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʪʨʘʥʟʠʩʪʦʨ 

ʧʨʘʮʶʻ ʷʢ ʟʚʠʯʘʡʥʠʡ ʜʽʦʜ, ʪʘʢʦʛʦ ʷʚʠʱʘ ʥʝ ʧʦʚʠʥʥʦ ʙʫʪʠ. ɸʣʝ ʚʦʥʦ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫ ʚʩʽʭ ʪʨʘʥʟʠʩʪʦʨʽʚ. ʇʦʷʩʥʝʥʥʷ ʪʘʢʦʤʫ ʭʦʜʦʚʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʥʘ ʥʘʰ ʧʦʛʣʷʜ, ʤʦʞʝ ʙʫʪʠ ʥʘʩʪʫʧʥʠʤ. ʊʦʡ ʬʘʢʪ, ʱʦ 

ʚʠʚʦʜʠ ʙʘʟʠ ʽ ʝʤʽʪʝʨʘ ʟôʻʜʥʘʥʽ ʥʘʢʦʨʦʪʢʦ, ʥʝ ʦʟʥʘʯʘʻ, ʱʦ ʚʩʷ ʙʘʟʘ 

ʟôʻʜʥʘʥʘ ʟ ʝʤʽʪʝʨʦʤ, ʦʩʢʽʣʴʢʠ ʚʦʥʘ ʚʠʛʦʪʦʚʣʷʻʪʴʩʷ ʟ ʚʠʩʦʢʦʦʤʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ. ɺ ʦʙʣʘʩʪʷʭ ʙʘʟʠ ʧʦʟʘ ʢʦʥʪʘʢʪʥʠʤʠ ʧʣʦʱʘʜʢʘʤʠ ʚʠʥʠʢʘʻ 

ʧʦʚʪʦʨʥʠʡ ʧʨʦʙʽʡ ʨ-n-ʧʝʨʝʭʦʜʫ. ʇʽʜʪʚʝʨʜʞʝʥʥʷʤ ʪʘʢʦʛʦ ʤʝʭʘʥʽʟʤʫ ʻ 

ʧʝʨʝʨʦʟʧʦʜʽʣ ʩʪʨʫʤʽʚ ʤʽʞ ʙʘʟʦʶ ʪʘ ʝʤʽʪʝʨʦʤ. ʇʦʢʠ ɽ 105 ɺ, ʩʪʨʫʤ 

ʝʤʽʪʝʨʘ ʙʣʠʟʴʢʠʡ ʜʦ 0, ʘ ʩʪʨʫʤ ʙʘʟʠ ʧʨʘʢʪʠʯʥʦ ʨʽʚʥʠʡ ʩʪʨʫʤʦʚʽ 

ʢʦʣʝʢʪʦʨʘ. ʇʨʠ ʜʦʩʷʛʥʝʥʥʽ ʥʘʧʨʫʛʦʶ ʞʠʚʣʝʥʥʷ ʟʥʘʯʝʥʥʷ 105 ɺ ʩʪʨʫʤ 

ʝʤʽʪʝʨʘ ʰʚʠʜʢʦ ʟʙʽʣʴʰʫʻʪʴʩʷ, ʘ ʩʪʨʫʤ ʙʘʟʠ ʟʤʝʥʰʫʻʪʴʩʷ. 
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ɺʠʭʽʜʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʚʝʜʝʥʽ ʥʘ ʨʠʩ.2. ʍʘʨʘʢʪʝʨʥʦʶ 

ʦʩʦʙʣʠʚʽʩʪʶ ʾʭ ʻ ʟʤʝʥʰʝʥʥʷ ʢʦʣʝʢʪʦʨʥʦʾ ʥʘʧʨʫʛʠ ʧʨʠ ʦʜʥʦʯʘʩʥʦʤʫ 

ʟʨʦʩʪʘʥʥʽ ʢʦʣʝʢʪʦʨʥʦʛʦ ʩʪʨʫʤʫ. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ  ʥʘʷʚʥʽʩʪʴ ʫ ʪʨʘʥʟʠʩʪʦʨʘ 

ʚʽʜôʻʤʥʦʛʦ ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ ʦʧʦʨʫ Rʜ=ȹUʢ/ȹIʢ. ɺ ʜʦʧʨʦʙʽʡʥʽʡ ʦʙʣʘʩʪʽ 

ʩʪʨʫʤ ʢʦʣʝʢʪʦʨʘ ʤʘʣʠʡ (ʜʦ 15 ʤʢɸ) ʽ ʟʨʦʩʪʘʻ ʧʨʦʧʦʨʮʽʦʥʘʣʴʥʦ ʜʦ 

ʢʦʣʝʢʪʦʨʥʦʾ ʥʘʧʨʫʛʠ, ʦʜʥʘʢ, ʫ ʤʘʩʰʪʘʙʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʮʝ ʤʘʡʞʝ ʥʝ 

ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ. ʋ ʧʽʩʣʷʧʨʦʙʽʡʥʽʡ ʦʙʣʘʩʪʽ ʚʽʥ ʟʥʘʯʥʦ ʟʙʽʣʴʰʫʻʪʴʩʷ 

ʚʥʘʩʣʽʜʦʢ ʛʝʥʝʨʘʮʽʾ ʥʝʦʩʥʦʚʥʠʭ ʥʦʩʽʾʚ. ʄʦʞʥʘ ʚʠʜʽʣʠʪʠ ʜʚʽ ʜʽʣʷʥʢʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ: çʧʦʣʦʛʽè, ʷʢʽ ʟôʷʚʣʷʶʪʴʩʷ ʚʽʜʨʘʟʫ ʧʽʩʣʷ ʧʨʦʙʦʶ, ʽ çʢʨʫʪʽè, 

ʚ ʷʢʽ ʧʣʘʚʥʦ ʧʝʨʝʭʦʜʷʪʴ çʧʦʣʦʛʽè ʜʽʣʷʥʢʠ. ʇʨʦʪʷʞʥʽʩʪʴ çʧʦʣʦʛʠʭè 

ʜʽʣʷʥʦʢ ʟʨʫʯʥʦ ʚʠʟʥʘʯʘʪʠ ʽʥʪʝʨʚʘʣʘʤʠ ʢʦʣʝʢʪʦʨʥʠʭ ʩʪʨʫʤʽʚ. ʊʘʢ, ʧʨʠ 

Rʙ=10 ʢʆʤ ʧʨʦʪʷʞʥʽʩʪʴ çʧʦʣʦʛʦʾè ʜʽʣʷʥʢʠ ʚʽʜʧʦʚʽʜʘʻ ʟʤʽʥʽ Iʢ 0,002é0,2 

ʤɸ, çʢʨʫʪʦʾè ï Iʢ 0,35 ʤɸ. ɺ ʤʝʞʘʭ ʚʽʜ 0,2 ʜʦ 0,35 ʤɸ ʟʥʘʭʦʜʠʪʴʩʷ 

ʧʝʨʝʭʽʜʥʘ ʜʽʣʷʥʢʘ. ʇʨʠ Rʙ=  çʧʦʣʦʛʘè ʜʽʣʷʥʢʘ ʚʽʜʩʫʪʥʷ, ʧʨʠ Rʙ=0 ʚʦʥʘ 

ʧʨʦʩʪʷʛʘʻʪʴʩʷ ʚʽʜ 0,6 ʜʦ 0,66 ʤɸ. ɼʽʣʷʥʢʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʪʘʢʦʞ 

ʚʝʣʠʯʠʥʦʶ ʚʽʜôʻʤʥʦʛʦ ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ ʦʧʦʨʫ. ʋʩʝʨʝʜʥʝʥʽ ʟʥʘʯʝʥʥʷ 

ʮʠʭ ʦʧʦʨʽʚ ʟʚʝʜʝʥʽ ʚ ʪʘʙʣ.2. 

ʅʘ ʨʠʩ.2 ʚʠʭʽʜʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʤʝʞʝʥʽ Iʢ=1,1 ʤɸ. ʇʨʠ ʙʽʣʴʰʠʭ 

Iʢ (ʜʦ 1,8 ʤɸ) ʥʽʷʢʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʚʠʭʽʜʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʝ ʚʠʷʚʣʝʥʦ. 

ɺʽʜʤʽʪʠʤʦ, ʱʦ ʥʘ çʢʨʫʪʠʭè ʜʽʣʷʥʢʘʭʩ ʩʪʨʫʤ ʢʦʣʝʢʪʦʨʘ ʟ ʜʦʩʪʘʪʥʴʦʶ 

ʪʦʯʥʽʩʪʶ ʤʦʞʝ ʙʫʪʠ ʚʠʟʥʘʯʝʥʠʡ ʟʘ ʟʘʢʦʥʦʤ ʆʤʘ                                     

 

ʊʘʙʣʠʮʷ  2. 

Rʙ, 

ʢʆʤ 

ɺʽʜôʻʤʥʠʡ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʡ ʦʧʽʨ, ʢʆʤ 

çʧʦʣʦʛʽè ʜʽʣʷʥʢʠ çʢʨʫʪʽè ʜʽʣʷʥʢʠ 

0 135,7 24,3 

3 37,5 7,76 

10 22,0 2,35 

30 60,0 4,74 

100 62,5 1,02 

 - 1,05 

 

Iʢ=(ɽ-Uʢ)/Rʢ. ʅʘ çʧʦʣʦʛʠʭè ʜʽʣʷʥʢʘʭ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ 

ʥʘʩʢʨʽʟʥʠʡ ʦʧʽʨ ʪʨʘʥʟʠʩʪʦʨʘ. 

ɺʭʽʜʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʨʠʩ.3), ʪʦʙʪʦ, ʟʘʣʝʞʥʦʩʪʽ Iʙ=f(Uʙ), ʣʽʥʽʡʥʽ. 

ɼʣʷ Rʙ=0 ʽ Rʙ=  ʪʘʢʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʽʜʩʫʪʥʽ. ɼʣʷ ʽʥʰʠʭ ʟʥʘʯʝʥʴ Rʙ 

ʥʘʧʨʫʛʠ ʥʘ ʙʘʟʽ ʥʝ ʧʝʨʝʚʠʱʫʶʪʴ 250 ʤɺ, ʘ ʙʘʟʦʚʽ ʩʪʨʫʤʠ ï 60 ʤʢɸ. 

ɺʽʜʥʦʰʝʥʥʷ ʮʠʭ ʚʝʣʠʯʠʥ ʜʘʻ ʦʧʽʨ ʨʝʟʠʩʪʦʨʘ Rʙ, ʪʦʙʪʦ, ʚʭʽʜʥʠʡ ʦʧʽʨ 

ʢʘʩʢʘʜʫ ʧʦʩʪʽʡʥʦʤʫ ʩʪʨʫʤʦʚʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʮʠʤ ʨʝʟʠʩʪʦʨʦʤ. ɺʽʜʤʽʪʠʤʦ, 

ʱʦ ʚ ʜʦʧʨʦʙʽʡʥʽʡ ʦʙʣʘʩʪʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʘʭʦʜʷʪʴ ʚ ʪʨʝʪʽʡ ʢʚʘʜʨʘʥʪ 

ʢʦʦʨʜʠʥʘʪʥʦʾ ʩʽʪʢʠ. ɺ ʮʽʡ ʦʙʣʘʩʪʽ ʥʘʧʨʷʤ ʧʨʦʪʽʢʘʥʥʷ ʩʪʨʫʤʫ ʙʘʟʠ 

ʧʨʦʪʠʣʝʞʥʠʡ ʜʦ ʥʘʧʨʷʤʫ ʚ ʧʽʩʣʷʧʨʦʙʽʡʥʽʡ ʦʙʣʘʩʪʽ. 
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ɺʧʣʠʚ ʥʝʛʘʪʠʚʥʦʛʦ ʟʚʦʨʦʪʥʦʛʦ ʟʚôʷʟʢʫ ʟʘ ʥʘʧʨʫʛʦʶ ʥʘ ʬʦʨʤʫ 

ʚʠʭʽʜʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʽʣʶʩʪʨʫʻ ʨʠʩ.4. ɺ ʢʦʣʦ ʝʤʽʪʝʨʘ ʚʚʽʤʢʥʝʥʠʡ 

ʨʝʟʠʩʪʦʨ Rʝ ʦʧʦʨʦʤ 1,1 ʢʆʤ. ʇʨʠ ʮʴʦʤʫ ʥʝʟʥʘʯʥʦ ʟʙʽʣʴʰʫʻʪʴʩʷ ʥʘʧʨʫʛʘ 

ʧʨʦʙʦʶ (ʚʽʜʥʦʩʥʦ çʟʘʛʘʣʴʥʦʛʦè ʧʨʦʚʦʜʫ) ʽ ʟʥʠʢʘʶʪʴ çʧʦʣʦʛʽè ʜʽʣʷʥʢʠ. 

ɺʽʜôʻʤʥʠʡ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʡ ʦʧʽʨ ʟʤʝʥʰʫʻʪʴʩʷ ʽ ʧʨʠ ʧʝʚʥʦʤʫ ʟʥʘʯʝʥʥʽ Iʢ  

(0,6 ʤɸ ʜʣʷ Rʙ=3 ʢʆʤ) ʩʪʘʻ ʜʦʜʘʪʥʽʤ, ʘʣʝ ʜʫʞʝ ʤʘʣʠʤ. ɺʧʣʠʚ ʅɿɿ ʟʘ 

ʩʪʨʫʤʦʤ ʥʝ ʜʦʩʣʽʜʞʫʚʘʚʩʷ. 
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ɺʧʣʠʚ ʪʝʤʧʝʨʘʪʫʨʠ (ʨʠʩ.5) ʜʦʩʠʪʴ ʩʫʪʪʻʚʠʡ. ʇʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 

ʢʦʨʧʫʩʫ 50
ʦ
ʉ ʤʘʡʞʝ ʚʜʚʽʯʽ (ʧʦʨʽʚʥʷʥʦ ʟ ʊʢ=15

ʦ
ʉ) ʟʤʝʥʰʠʣʘʩʴ ʥʘʧʨʫʛʘ 

ʧʨʦʙʦʶ, ʟʥʠʢʣʘ çʧʦʣʦʛʘè ʜʽʣʷʥʢʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʟʤʝʥʰʠʚʩʷ ʚʽʜôʻʤʥʠʡ 

ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʡ ʦʧʽʨ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 
1. ɻʠʣʴʤʘʥʦʚ ʀ. ʉʝʥʩʦʨʥʳʝ ʧʝʨʝʢʣʶʯʘʪʝʣʠ ʥʘ ʣʘʚʠʥʥʳʭ 

ʪʨʘʥʟʠʩʪʦʨʘʭ.// ʈʘʜʠʦ. ï 1982. - ˉ11. ï ʉ.30. 
2. ɼʴʷʢʦʥʦʚ ɺ. ɻʝʥʝʨʘʪʦʨ ʟʘʧʫʩʢʘʶʱʠʭ ʠʤʧʫʣʴʩʦʚ.// ʈʘʜʠʦ. ï 1965. 

- ˉ10. ï ʩ.56. 57. 
3. ɼʴʷʢʦʥʦʚ ɺ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʨʘʥʟʠʩʪʦʨʦʚ ʚ ʣʘʚʠʥʥʦʤ ʨʝʞʠʤʝ.// 

ʈʘʜʠʦ. ï 1969. - ˉ5. ï ʉ.50-52. 
4. ɿʘʡʮʝʚ ɽ. ʊʨʘʥʟʠʩʪʦʨ ʚ ʨʝʞʠʤʝ ʣʘʚʠʥʥʦʛʦ ʧʨʦʙʦʷ.// ʈʘʜʠʦ. ï 

1975. - ˉ5. ï ʉ.29. 
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6. ʃʠʥʥʠʢ ʄ. ʇʨʦʩʪʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʥʘ ʪʨʘʥʟʠʩʪʦʨʝ ʚ ʣʘʚʠʥʥʦʤ 
ʨʝʞʠʤʝ.// ʈʘʜʠʦ. ï 1982. - ˉ2. ï ʉ.50, 51. 

7. ʂʨʠʩʴʢʦʚ ɸ.ɸ., ʇʦʚʝʜʘ ʈ.ɸ. ɼʦʩʣʽʜʞʝʥʥʷ ʪʨʘʥʟʠʩʪʦʨʘ ʚ ʨʝʞʠʤʽ 
ʣʘʚʠʥʥʦʛʦ ʧʨʦʙʦʶ./ ʅʘʫʢʦʚʽ ʧʨʘʮʽ ʂʘʤôʷʥʝʮʴ-ʇʦʜʽʣʴʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ 
ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʽʥʩʪʠʪʫʪʫ. ʉʝʨʽʷ ʧʝʜʘʛʦʛʽʯʥʘ. ɺʠʧ. 5. ï ʂʘʤôʷʥʝʮʴ-
ʇʦʜʽʣʴʩʴʢʠʡ. ï 1999. ï ʉ. 157-159. 

8. ʗʢʦʚʣʝʚ ɽ. ɻʝʥʝʨʘʪʦʨ ʢʘʯʘʶʱʝʡʩʷ ʯʘʩʪʦʪʳ // ʈʘʜʠʦ. ï 1975. - 
ˉ12. ï ʉ. 40, 41 

 
 
The article reported results of experimental investigation of the 

malopotuzhnyh transistors in avalanche breakdown mode collector p-n-
junction. Navoidyatsya characteristics of transistor ɻʊ30ɺ. 

Key words: transistor, flood breakdown, characteristics. 
ʋɼʂ 517.91:532.2 

ɯ.ʄ. ʂʦʥʝʪ, ʜʦʢʪʦʨ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ, 

ʄ.ʇ. ʃʝʥʶʢ, ʜʦʢʪʦʨ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ 

ʉʂIʅʏɽʅʅɽ ɻIɹʈʀɼʅɽ Iʅʊɽɻʈɸʃʔʅɽ ʇɽʈɽʊɺʆʈɽʅʅʗ 

ʊʀʇʋ ɹɽʉʉɽʃʗ -(ʂʆʅʊʆʈʆɺʀʏɸ-ʃɭɹɭɼɭɺɸ) - ʌʋʈ'ɭ ʅɸ 

ʉɽɻʄɽʅʊI ʇʆʃʗʈʅʆɰ ʆʉI 

ɿʘʧʨʦʚʘʜʞʝʥʦ ʩʢʽʥʯʝʥʥʝ ʛʽʜʨʠʜʥʝ ʽʥʪʝʛʨʘʣʴʥʝ ʧʝʨʝʪʚʦʨʝʥʥʷ, ʧʦʨʦʜʞʝʥʝ ʥʘ 

ʩʝʛʤʝʥʪʽ ],[ 30 RR  ʧʦʣʷʨʥʦʾ ʦʩʽ ʟ ʜʚʦʤʘ ʪʦʯʢʘʤʠ ʩʧʨʷʞʝʥʥʷ ʛʽʙʨʠʜʥʠʤ 

ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʤ ʦʧʝʨʘʪʦʨʦʤ ɹʝʩʩʝʣʷ ï (ʂʦʥʪʦʨʦʚʠʯʘ - ʃʻʙʻʜʻʚʘ) ï ʌʫʨôʻ. 

ʆʜʝʨʞʘʥʦ ʽʥʪʝʛʨʘʣʴʥʝ ʟʦʙʨʘʞʝʥʥʷ ʪʦʯʥʦʛʦ ʘʥʘʣʽʪʠʯʥʦʛʦ ʨʦʟʚôʷʟʢʫ 

ʛʽʧʝʨʙʦʣʽʯʥʦʾ ʢʨʘʡʦʚʦʾ ʟʘʜʘʯʽ ʥʘ ʪʨʠʩʢʣʘʜʦʚʦʤʫ ʩʝʛʤʝʥʪʽ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʛʽʙʨʠʜʥʠʡ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʡ ʦʧʝʨʘʪʦʨ, ʩʢʽʥʯʝʥʥʝ ʛʽʙʨʠʜʥʝ 

ʽʥʪʝʛʨʘʣʴʥʝ ʧʝʨʝʪʚʦʨʝʥʥʷ, ʜʠʩʢʨʝʪʥʠʡ ʩʧʝʢʪʨ, ʩʧʝʢʪʨʘʣʴʥʘ ʬʫʥʢʮʽʷ, ʦʩʥʦʚʥʘ 

ʪʦʪʦʞʥʽʩʪʴ. 

ɺʩʪʫʧ. ɺʠʚʯʝʥʥʷ ʬʽʟʠʢʦ-ʪʝʭʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʦʤʧʦʟʠʪʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʨʽʟʥʠʭ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʤʘʪʝʤʘʪʠʯʥʦ 

ʧʨʠʚʦʜʠʪʴ ʜʦ ʟʘʜʘʯʽ ʽʥʪʝʛʨʫʚʘʥʥʷ ʩʝʧʘʨʘʪʥʦʾ ʩʠʩʪʝʤʠ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ 

ʨʽʚʥʷʥʴ ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ ʥʘ ʢʫʩʢʦʚʦ-ʦʜʥʦʨʽʜʥʦʤʫ ʽʥʪʝʨʚʘʣʽ ʟ 

ʚʽʜʧʦʚʽʜʥʠʤʠ ʧʦʯʘʪʢʦʚʠʤʠ ʪʘ ʢʨʘʡʦʚʠʤʠ ʫʤʦʚʘʤʠ [1ï5]. ʆʜʥʠʤ ʽʟ 

ʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʧʦʙʫʜʦʚʠ ʪʦʯʥʠʭ ʘʥʘʣʽʪʠʯʥʠʭ ʨʦʟʚ'ʷʟʢʽʚ ʪʘʢʠʭ ʟʘʜʘʯ 

ʻ ʤʝʪʦʜ ʛʽʙʨʠʜʥʠʭ ʽʥʪʝʛʨʘʣʴʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ. ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʪʝʦʨʽʾ 

ʩʢʽʥʯʝʥʥʠʭ ʛʽʙʨʠʜʥʠʭ ʽʥʪʝʛʨʘʣʴʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ (ʉɻɯʇ) ʟʘʢʣʘʜʝʥʦ ʚ 

ʤʦʥʦʛʨʘʬʽʾ [6]. ʎʷ ʩʪʘʪʪʷ, ʷʢʘ ʻ ʣʦʛʽʯʥʠʤ ʧʨʦʜʦʚʞʝʥʥʷʤ [7], ʧʨʠʩʚʷʯʝʥʘ 

ʟʘʧʨʦʚʘʜʞʝʥʥʶ ʦʜʥʦʛʦ ʟ ʪʠʧʽʚ ʉɻɯʇ ʪʘ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʶ ʜʦ ʨʦʟʚ'ʷʟʫʚʘʥʥʷ 

ʟʘʜʘʯ ʤʘʪʝʤʘʪʠʯʥʦʾ ʬʽʟʠʢʠ ʢʫʩʢʦʚʦ-ʦʜʥʦʨʽʜʥʠʭ ʩʝʨʝʜʦʚʠʱ. 

ʆʩʥʦʚʥʘ ʯʘʩʪʠʥʘ. ɿʘʧʨʦʚʘʜʠʤʦ iʥʪʝʛʨʘʣʴʥʝ ʧʝʨʝʪʚʦʨʝʥʥʷ, 

ʧʦʨʦʜʞʝʥʝ ʥʘ ʤʥʦʞʠʥi  

},0);,(),(),(:{ 303221102 RRRRRRRRrrI  
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ʛiʙʨʠʜʥʠʤ ʜʠʬʝʨʝʥʮiʘʣʴʥʠʤ ʦʧʝʨʘʪʦʨʦʤ (ɻɼʆ) 

2

2

3221,10)(, )()()()()()(
21 dr

d
rRRrBrRRrBrRRrM

,(1) 

ʜʝ )(x - ʦʜʠʥʠʯʥʘ ʬʫʥʢʮiʷ ɻʝʚiʩʘʡʜʘ, 
1,B - ʜʠʬʝʨʝʥʮiʘʣʴʥʠʡ ʦʧʝʨʘʪʦʨ 

ɹʝʩʩʝʣʷ [8]; 
2

B - ʜʠʬʝʨʝʥʮiʘʣʴʥʠʡ ʦʧʝʨʘʪʦʨ (ʂʦʥʪʦʨʦʚʠʯʘ-ʃʻʙʻʜʻʚʘ) 

[9]; ),()(,012, 211 j
; 

2

2

d

dr

 ï ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʡ ʦʧʝʨʘʪʦʨ 

ʌʫʨôʻ [10]. 

ʆʟʥʘʯʝʥʥʷ. ɿʘ ʦʙʣʘʩʪʴ ʚʠʟʥʘʯʝʥʥʷ ɻɼʆ 
)(,M  ʧʨʠʡʤʝʤʦ 

ʤʥʦʞʠʥʫ G  ʚʝʢʪʦʨ-ʬʫʥʢʮiʡ )}();();({)( 321 rgrgrgrg  ʟ ʪʘʢʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ:  

1) ʚʝʢʪʦʨ-ʬʫʥʢʮiʷ )}()];([)];([{)( ''

321, 21
rgrgBrgBrf ʥʝʧʝʨʝʨʚʥʘ ʥʘ 

ʤʥʦʞʠʥi 
2I ;  

2) ʬʫʥʢʮiʾ )(rgi
 ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʢʨʘʡʦʚi ʫʤʦʚʠ 

0|)()(,0|)()(
3

0 3
3
22

3
221

0
11

0
11 RrRr rg

dr

d
rg

dr

d ;  (2) 

3) ʬʫʥʢʮiʾ )(rg j
 ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʫʤʦʚʠ ʩʧʨʷʞʝʥʥʷ 

2,1,;0|)]()()()[( 12211 kjrg
dr

d
rg

dr

d
kRrk

k
j

k
jk

k
j

k
j

.

 (3) 

ɼʠʬʝʨʝʥʮiʘʣʴʥʠʡ ʦʧʝʨʘʪʦʨ 
)(,M  ʩʘʤʦʩʧʨʷʞʝʥʠʡ i ʥʘ ʤʥʦʞʠʥi 

2I  

ʥʝ ʤʘʻ ʦʩʦʙʣʠʚʠʭ ʪʦʯʦʢ [11], ʪʦʤʫ ʡʦʛʦ ʩʧʝʢʪʨ ʜiʡʩʥʠʡ i ʜʠʩʢʨʝʪʥʠʡ. 

ʉʧʝʢʪʨʘʣʴʥʦʤʫ ʧʘʨʘʤʝʪʨʫ  ʚiʜʧʦʚiʜʘʻ ʜiʡʩʥʘ ʩʧʝʢʪʨʘʣʴʥʘ ʬʫʥʢʮiʷ 

),()()(),(
3

1
);(,1)(, rVrRRrrV

i
iii

. 

ʇʨʠ ʮʴʦʤʫ ʬʫʥʢʮiʾ ),();(, rV i
 ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʚiʜʧʦʚiʜʥʦ 

ʜʠʬʝʨʝʥʮiʘʣʴʥi ʨiʚʥʷʥʥʷ 

         ),(,0),()( 101);(,
2
1, 1

RRrrVbB , 

               ),(,0),()( 212);(,
2
22

RRrrVbB ,  (4) 

                        ),(,0),()( 323);(,
2
32

2

RRrrVb
dr

d
, 

ʢʨʘʡʦʚi ʫʤʦʚʠ (2) ʪʘ ʫʤʦʚʠ ʩʧʨʷʞʝʥʥʷ (3). 

ɺ ʩʠʣʫ ʣiʥiʡʥʦʩʪi ʟʘʜʘʯi ʙʫʜʫʚʘʪʠʤʝʤʦ ʬʫʥʢʮiʾ ),();(, rV j
 ʷʢ 

ʣiʥiʡʥʫ ʢʦʤʙiʥʘʮiʶ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʨʦʟʚ'ʷʟʢiʚ: 
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             ),()(),( 1,11,11);(, 11
rbNBrbJArV  

),,(),(),( 22222);(, 22
brDBbrCArV  (5) 

rbBrbArV 33333);(, sincos),( . 

ʂʨʘʡʦʚi ʫʤʦʚʠ (2) ʪʘ ʫʤʦʚʠ ʩʧʨʷʞʝʥʥʷ (3) ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʝʣʠʯʠʥ 

)3,1(, jBA jj
 ʜʘʶʪʴ ʦʜʥʦʨiʜʥʫ ʘʣʛʝʙʨʘʾʯʥʫ ʩʠʩʪʝʤʫ iʟ ʰʝʩʪʠ ʨiʚʥʷʥʴ: 

1 1

1 1 2 2

2 2

01 02

, ;11 1 0 1 , ;11 1 0 1

11 12 11 12

, ; 1 1 1 1 , ; 1 1 1 1 ; 2 1 2 2 ; 2 1 2 2

21 22 21 22

; 1 2 2 2 ; 1 2 2 2 2 3 2 3 2 3 2 3

31

22 3

( ) ( ) 0,

( ) ( ) ( , ) ( , ) 0,

( , ) ( , ) ( ) ( ) 0, 1,2,

(

j j j j

j j j j

u b R A u b R B

u b R A u b R B X R b A X R b B

X R b A X R b B v b R A v b R B j

v b 32

3 3 22 3 3 3) ( ) 0.R A v b R B

    (6) 

ɺʠʟʥʘʯʠʤʦ ʬʫʥʢʮi :ʾ 

),()()()(),( 11
11

1;,01
02

11;,11
12

1;,01
01

11;,11011;, 11111
RbuRbuRbuRbuRbRb jjj

),,(),(),(),(),,( 22
22

1;21
12

2;22
22

1;21
11

2;221; 22222
bRXbRXbRXbRXbRR kjkjjk

),()()()(),( 33
31
2223

22
223

32
2223

21
233232 RbvRbvRbvRbvRbRb jjj

 

),,,(),(),,(),()( 2211;110121;,2212;110111;,);(, 2121
bRRRbRbbRRRbRba jjj

.2,1),,,(),(),,(),()( 2212;3323122211;332322; 222
jbRRRbRbbRRRbRbb jjj

ɸʣʛʝʙʨʘʾʯʥʘ ʩʠʩʪʝʤʘ (6) ʤʘʻ ʥʝʥʫʣʴʦʚʠʡ ʨʦʟʚ'ʷʟʦʢ ʪʦʜi i ʪiʣʴʢʠ ʪʦʜi, ʢʦʣʠ 

ʾʾ ʚʠʟʥʘʯʥʠʢ ʜʦʨiʚʥʶʻ ʥʫʣʶ [12]: 

1 2 1 2

,( ) ,( );1 22 3 2 3 3 ,( );2 12 3 2 3 3

, ;11 1 0 1 1 ;2 , ;21 1 0 1 1 ;1

( ) ( ) ( , ) ( ) ( , )

( , ) ( ) ( , ) ( ) 0.

a b R b R a b R b R

b R b R b b R b R b

 

 (7) 

ʄʠ ʦʜʝʨʞʘʣʠ ʪʨʘʥʩʮʝʥʜʝʥʪʥʝ ʨiʚʥʷʥʥʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʣʘʩʥʠʭ 

ʯʠʩʝʣ (ʩʧʝʢʪʨʫ) ɻɼʆ 
)(,M . 

ɺʣʘʩʥʝ ʯʠʩʣʦ 
n
 ʧiʜʩʪʘʚʠʤʦ ʫ ʩʠʩʪʝʤʫ (6) i ʚiʜʢʠʥʝʤʦ ʦʩʪʘʥʥʻ 

ʨiʚʥʷʥʥʷ ʩʠʩʪʝʤʠ ʚ ʩʠʣʫ ʣiʥiʡʥʦʾ ʟʘʣʝʞʥʦʩʪi ʨʽʚʥʷʥʴ. ɺiʟʴʤʝʤʦ 

)(),( 01
01

11;,0101
02

11;,01 11
RbuABRbuAA nn
, ʜʝ 

0A  ʧiʜʣʷʛʘʻ 

ʚʠʟʥʘʯʝʥʥʶ. ʇʝʨʰʝ ʨiʚʥʷʥʥʷ ʩʠʩʪʝʤʠ ʩʪʘʻ ʪʦʪʦʞʥiʩʪʶ. 

ʈʦʟʛʣʷʥʝʤʦ ʘʣʛʝʙʨʘʾʯʥʫ ʩʠʩʪʝʤʫ ʩʪʦʩʦʚʥʦ 
22 ,BA : 

2 2 1

11 12

; 2 1 2 2 ; 2 1 2 2 0 , ; 1 1 0 1 1( , ) ( , ) ( , ), 1,2.j n j n j n nX R b A X R b B A b R b R j  

ɿʚiʜʩʠ ʟʥʘʭʦʜʠʤʦ, ɦ ʦ 

)],,(),(

),(),([
)(

21
12

12;110121;,

21
12

22;110111;,
0

2

21

21

2

nnn

nnn

n

bRXRbRb

bRXRbRb
q

A
A  
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)],,(),(

),(),([
)(

21
11

12;110121;,

21
11

22;110111;,
0

2

21

21

2

nnn

nnn

n

bRXRbRb

bRXRbRb
q

A
B  

12
1

2
221

22

2
:)()( Rbshcq nn

. 

ʈʦʟʛʣʷʥʝʤʦ ʪʝʧʝʨ ʘʣʛʝʙʨʘʾʯʥʫ ʩʠʩʪʝʤʫ ʩʪʦʩʦʚʥʦ :, 33 BA  

2,1),(
)(

)()( );(,
0

323
21
2323

21
2

2

ja
q

A
BRbvARbv nj

n

njnj

. 

ɿʚiʜʩʠ ʦʜʝʨʞʫʻʤʦ, ʱʦ 

)(),(),(
232201);(,32);(,3 nnnn qbcABA , 

)()()()(),( 23
2
122);(,23

2
221);(,1);(, RbvaRbvar n

j
nn

j
nn

. 

ʇiʜʩʪʘʚʠʚʰʠ ʚʠʟʥʘʯʝʥi 
jj BA , ʫ ʨiʚʥʦʩʪi (5), ʤʘʻʤʦ:  

)],()()()()[(),( 1,01
02

11;,1,01
01

11;,3221);(, 11112
rbJRburbNRbuqbcrV nnnnnnn

 

)],,,(),(

),,(),([),(

21
1

12;110121;,

21
1

22;110111;,3222);(,

21

21

nnn

nnnnn

brRRbRb

brRRbRbbcrV                (8) 

);,(),(),(),(),,( 221
12

1;221
11

1;21
1

2; 22222 nnjnnjnj brCbRXbrDbRXbrR

rbrbrV nnnnn 31);(,32);(,3);(, sin)(cos)(),( . 

ʆʪʞʝ, ʚʝʢʪʦʨ-ʬʫʥʢʮiʷ ),()(, nrV  ʚʠʟʥʘʯʝʥʘ. 

ɺʚʝʜʝʤʦ ʜʦ ʨʦʟʛʣʷʜʫ ʯʠʩʣʘ 

12
22221

)(2
11211

1
2

12

Rcc

Rcc , 1,
1

312
222

12
2

2Rc

c , 

ʚʘʛʦʚʫ ʬʫʥʢʮi  ʁ

332

12

2121

12

110 )()()()()()()( 21 rRRrrrRRrrrRRrr    (9) 

ʪʘ ʢʚʘʜʨʘʪ ʥʦʨʤʠ ʩʧʝʢʪʨʘʣʴʥʦʾ (ʚʣʘʩʥʦʾ) ʬʫʥʢʮiʾ 
3 1

1

0 0

321

2

0 2

2 12 2 2

,( ) ,( ) ,( );1 1

2 12 2

,( );2 2 ,( );3 3

|| ( , ) || [ ( , )] ( ) [ ( , )]

[ ( , )] [ ( , )] .

R R

n n n

R R

RR

n n

R R

V r V r r dr V r r dr

V r r dr V r dr

 (10) 

ɿʛiʜʥʦ ʟ [6] ʤʘʻʤʦ ʪʘʢʽ ʪʚʝʨʜʞʝʥʥʷ. 

ʊʝʦʨʝʤʘ 1 (ʧʨʦ ʜʠʩʢʨʝʪʥʠʡ ʩʧʝʢʪʨ). ʂʦʨʝʥi n  ʪʨʘʥʩʮʝʥʜʝʥʪʥʦʛʦ 

ʨiʚʥʷʥʥʷ 0)()(,
 ʩʢʣʘʜʘʶʪʴ ʜʠʩʢʨʝʪʥʠʡ ʩʧʝʢʪʨ ɻɼʆ 

)(,M : ʜiʡʩʥi, 
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ʨiʟʥi (ʟʘ ʚʠʥʷʪʢʦʤ, ʤʦʞʣʠʚʦ, ʥʫʣʷ), ʩʠʤʝʪʨʠʯʥi ʚiʜʥʦʩʥʦ 0 i ʥʘ 

ʧiʚʚiʩi 0 ʫʪʚʦʨʶʶʪʴ ʤʦʥʦʪʦʥʥʦ ʟʨʦʩʪʘʶʯʫ ʯʠʩʣʦʚʫ ʧʦʩʣiʜʦʚʥiʩʪʴ ʟ 

ʻʜʠʥʦʶ ʛʨʘʥʠʯʥʦʶ ʪʦʯʢʦʶ . 

ʊʝʦʨʝʤʘ 2 (ʧʨʦ ʩʧʝʢʪʨʘʣʴʥʫ ʬʫʥʢʮiʶ). ʉʠʩʪʝʤʘ 
1)(, )},({ nnrV  

ʚʣʘʩʥʠʭ ʬʫʥʢʮiʡ ɻɼʆ 
)(,M  ʦʨʪʦʛʦʥʘʣʴʥʘ ʥʘ ʤʥʦʞʠʥi 

2I  ʟ ʚʘʛʦʚʦʶ 

ʬʫʥʢʮiʻʶ )(r , ʧʦʚʥʘ i ʟʘʤʢʥʝʥʘ. 

ʊʝʦʨʝʤʘ 3 (ʧʨʦ ʟʦʙʨʘʞʝʥʥʷ ʨʷʜʦʤ ʌʫʨ'ʻ). ɹʫʜʴ-ʷʢʘ ʚʝʢʪʦʨ-ʬʫʥʢʮiʷ 

Grg )(  ʟʦʙʨʘʞʘʻʪʴʩʷ ʟʘ ʩʠʩʪʝʤʦʶ 
1)(, )},({ nnrV  ʘʙʩʦʣʶʪʥʦ ʡ 

ʨiʚʥʦʤiʨʥʦ ʟʙiʞʥʠʤ ʥʘ ʤʥʦʞʠʥi 
2I  ʨʷʜʦʤ ʌʫʨ'ʻ: 

0

3

0

3

0

,( )

,( ) 2
1 ,( )

,( ) ,( )

1 ,( ) ,( )

,( ) ,( )

1

( , )
( ) ( ) ( , ) ( )

|| ( , ) ||

( , ) ( , )
( ) ( )

|| ( , ) || || ( , ) ||

( ) ( , ) ( ) ( , ).

R

n

n

n nR

R

n n

n n nR

R

n n

n R

V r
g r g V d

V r

V V r
g d

V r V r

g v d v r

  (11) 

ʈʷʜ ʌʫʨ'ʻ (11) ʚʠʟʥʘʯʘʻ ʧʨʷʤʝ 
)(,H  ʪʘ ʦʙʝʨʥʝʥʝ 1

)(,H  ʩʢiʥʯʝʥʥʝ 

ʛiʙʨʠʜʥʝ iʥʪʝʛʨʘʣʴʥʝ ʧʝʨʝʪʚʦʨʝʥʥʷ (ʉɻIʇ), ʧʦʨʦʜʞʝʥʝ ʥʘ ʤʥʦʞʠʥi 
2I  

ɻɼʆ 
)(,M : 

nn

R

R

gdrrrvrgrgH ~)(),()()]([
3

0

)(,)(,
,                   (12) 

)(),(~]~[ )(,

1

1

)(, rgrvggH n

n

nn
.   (13) 

ʊʝʦʨʝʤʘ 4 (ʧʨʦ ʦʩʥʦʚʥʫ ʪʦʪʦʞʥiʩʪʴ). ʗʢʱʦ ʚʝʢʪʦʨ-ʬʫʥʢʮiʷ 

)}()];([)];([{)( ''
321, 21

rgrgBrgBrf  ʥʝʧʝʨʝʨʚʥʘ ʥʘ ʤʥʦʞʠʥi 
2I , ʘ 

ʬʫʥʢʮiʾ )(rg j
 ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʢʨʘʡʦʚi ʫʤʦʚʠ 

,|)()( 01
0
11

0
11 0

grg
dr

d
Rr 3

3 3

22 22 3( ) ( ) |r R R

d
g r g

dr
 (14) 

ʪʘ ʫʤʦʚʠ ʩʧʨʷʞʝʥʥʷ 

,2,1,;|)]()()()[( 12211 kjrg
dr

d
rg

dr

d
jkRrk

k
j

k
jk

k
j

k
j k

       (15) 

ʪʦ ʩʧʨʘʚʝʜʣʠʚʘ ʦʩʥʦʚʥʘ ʪʦʪʦʞʥiʩʪʴ CɻIʇ ɻɼʆ 
)(,M : 
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1

3
2 12 2 0 1

,( ) ,( ) 11 1 0 ,( );1 0 0

1

2
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22 ,( );3 3 ,( );12 2 ,( );22 1

1

[ [ ( )]] ( ) ( , )
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n n i in n
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k

H M g r g k g R v R g

R g d Z Z
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     (16) 

ʋ ʨiʚʥʦʩʪi (16) ʧʨʠʡʥʷʪi ʧʦʟʥʘʯʝʥʥʷ: 

),2,1(,: 1
12

kcRd kkkk
k 1

0

1 ,),()(~ 12
11);(,11

R

R

nn drrrvrgg
 

,),()(~ 12
22);(,22
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2

1

drrrvrgg

R

R

nn

  
,),()(~

33);(,33

3

2

drrvrgg

R

R
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,( ); 2 2 2 ,( ); 1( ) ( ) ( , ) | , , 1,2.
k

k k k

i n i i k n r R

d
Z v r i k

dr
 

ʌʦʨʤʫʣʘʤʠ (12), (13), (16) ʟʘʜʘʥʦ ʜʦʩʠʪʴ ʝʬʝʢʪʠʚʥʠʡ ʤʘʪʝʤʘʪʠʯʥʠʡ 

ʘʧʘʨʘʪ ʜʣʷ ʨʦʟʚ'ʷʟʫʚʘʥʥʷ ʟʘʜʘʯ ʤʘʪʝʤʘʪʠʯʥʦʾ ʬiʟʠʢʠ ʥʝʦʜʥʦʨiʜʥʠʭ 

ʩʝʨʝʜʦʚʠʱ. ʉʶʜʠ ʚiʜʥʦʩʷʪʴʩʷ ʫ ʧʝʨʰʫ ʯʝʨʛʫ ʟʘʜʘʯi ʩʪʘʪʠʢʠ, ʢʚʘʟiʩʪʘʪʠʢʠ 

ʪʘ ʜʠʥʘʤiʢʠ (ʝʣʽʧʪʠʯʥʽ, ʧʘʨʘʙʦʣʽʯʥʽ ʪʘ ʛʽʧʝʨʙʦʣʽʯʥʽ ʢʨʘʡʦʚʽ ʟʘʜʘʯʽ). 

ʃʦʛiʯʥʫ ʩʭʝʤʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʧʨʦʚʘʜʞʝʥʦʛʦ ʉɻɯʇ ʧʦʢʘʞʝʤʦ ʥʘ ʦʜʥiʡ iʟ 

ʪʘʢʠʭ ʟʘʜʘʯ. 

ɿʘʜʘʯʘ (ʜʠʥʘʤiʢʠ). ʇʦʙʫʜʫʚʘʪʠ ʦʙʤʝʞʝʥʠʡ ʚ ʦʙʣʘʩʪi 

2 2{( , ) : (0, ); }D t r t r I  ʨʦʟʚ'ʷʟʦʢ ʩʝʧʘʨʘʪʥʦʾ ʩʠʩʪʝʤʠ ʜʠʬʝʨʝʥʮiʘʣʴʥʠʭ 

ʨiʚʥʷʥʴ ʛiʧʝʨʙʦʣiʯʥʦʛʦ ʪʠʧʫ ʟʽ ʩʪʘʣʠʤʠ ʢʦʝʬʽʮʽʻʥʪʘʤʠ [13] 
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ʈʦʟʚ'ʷʟʘʥʥʷ. ɿʘʧʠʰʝʤʦ ʛiʧʝʨʙʦʣiʯʥʫ ʩʠʩʪʝʤʫ ʨʽʚʥʷʥʴ (17) i 

ʧʦʯʘʪʢʦʚi ʫʤʦʚʠ (18) ʫ ʤʘʪʨʠʯʥiʡ ʬʦʨʤi: 
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Iʥʪʝʛʨʘʣʴʥʠʡ ʦʧʝʨʘʪʦʨ 
)(,H  ʟʛiʜʥʦ ʧʨʘʚʠʣʘ (12) ʟʦʙʨʘʟʠʤʦ ʫ 

ʚʠʛʣʷʜi ʦʧʝʨʘʪʦʨʥʦʾ ʤʘʪʨʠʮi-ʨʷʜʢʘ 
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ɿʘʩʪʦʩʫʻʤʦ ʦʧʝʨʘʪʦʨʥʫ ʤʘʪʨʠʮʶ-ʨʷʜʦʢ (23) ʟʘ ʧʨʘʚʠʣʦʤ ʤʥʦʞʝʥʥʷ 

ʤʘʪʨʠʮʴ ʜʦ ʟʘʜʘʯi (21), (22). ɺʥʘʩʣiʜʦʢ ʦʩʥʦʚʥʦʾ ʪʦʪʦʞʥʦʩʪi (16) 

ʦʪʨʠʤʫʻʤʦ ʟʘʜʘʯʫ ʂʦʰi [10] 
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ʈʦʟʚ'ʷʟʢʦʤ ʟʘʜʘʯi ʂʦʰi (24) ʻ ʬʫʥʢʮiʷ [10] 
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ʆʧʝʨʘʪʦʨ 1
)(,H  ʟʛiʜʥʦ ʧʨʘʚʠʣʘ (13) ʷʢ ʦʙʝʨʥʝʥʠʡ ʜʦ (23) 

ʟʦʙʨʘʟʠʤʦ ʫ ʚʠʛʣʷʜi ʦʧʝʨʘʪʦʨʥʦʾ ʤʘʪʨʠʮi-ʩʪʦʚʧʮʷ 
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ɿʘʩʪʦʩʫʻʤʦ ʟʘ ʧʨʘʚʠʣʦʤ ʤʥʦʞʝʥʥʷ ʤʘʪʨʠʮʴ ʦʧʝʨʘʪʦʨʥʫ ʤʘʪʨʠʮʶ-

ʩʪʦʚʧʝʮʴ (26) ʜʦ ʤʘʪʨʠʮi-ʝʣʝʤʝʥʪʘ )](~[ tun
, ʜʝ ʬʫʥʢʮiʷ )(~ tun

ʚʠʟʥʘʯʝʥʘ 

ʬʦʨʤʫʣʦʶ (25). ʋ ʨʝʟʫʣʴʪʘʪi ʥʠʟʢʠ ʝʣʝʤʝʥʪʘʨʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ 

ʦʜʝʨʞʫʻʤʦ iʥʪʝʛʨʘʣʴʥʝ ʟʦʙʨʘʞʝʥʥʷ ʪʦʯʥʦʛʦ ʘʥʘʣiʪʠʯʥʦʛʦ ʨʦʟʚ'ʷʟʢʫ 

ʛiʧʝʨʙʦʣiʯʥʦʾ ʢʨʘʡʦʚʦʾ ʟʘʜʘʯi (17)-(20): 
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ʋ ʨiʚʥʦʩʪʷʭ (27) ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʛʦʣʦʚʥi ʨʦʟʚ'ʷʟʢʠ ʟʘʜʘʯi:  

1) ʧʦʨʦʜʞʝʥi ʥʝʦʜʥʦʨiʜʥiʩʪʶ ʩʠʩʪʝʤʠ ʬʫʥʢʮiʾ ʚʧʣʠʚʫ (ʜʞʝʨʝʣʘ) 

3,1,),,(),(
sin

),,( );(,
1

);(,);(, kjvrv
t

rtH nk
n

nj

n

n
jk

; 

2) ʧʦʨʦʜʞʝʥi ʢʨʘʡʦʚʠʤʠ ʫʤʦʚʘʤʠ ʬʫʥʢʮiʾ ɻʨiʥʘ 

3,1,),(),(
)(

sin
),(

12
11);(,

1
01);(,0

11

1);(,
1 jRrvRv

t
rtW nj

n
n

n

n

; 

3,1,),(),(
sin

),( 3);(,
1

33);(,3
22

2);(, jrvRv
t

rtW nj
n

n

n

n ; 

3) ʧʦʨʦʜʞʝʥi ʥʝʦʜʥʦʨiʜʥiʩʪʶ ʫʤʦʚ ʩʧʨʷʞʝʥʥʷ ʬʫʥʢʮiʾ ɻʨiʥʘ 

,

,( ); 2 ,( ); 2 ,( ); 3

1

sin
( , ) ( ) ( , ) , , 1,2, 1,3.k j kn

i i n j n

n n

t
R t r Z v r i k j

 



 70 

ɿʘ ʥʘʚʝʜʝʥʦʶ ʚʠʱʝ ʣʦʛiʯʥʦʶ ʩʭʝʤʦʶ ʙʫʜʫʶʪʴʩʷ iʥʪʝʛʨʘʣʴʥ ̔

ʟʦʙʨʘʞʝʥʥʷ ʪʦʯʥʠʭ ʘʥʘʣiʪʠʯʥʠʭ ʨʦʟʚ'ʷʟʢʽʚ ʟʘʜʘʯ ʩʪʘʪʠʢʠ ʪʘ ʢʚʘʟiʩʪʘʪʠʢʠ. 

ɺʠʩʥʦʚʢʠ. ɿʘʧʨʦʚʘʜʞʝʥʦ ʥʦʚʠʡ ʢʣʘʩ ʉɻɯʇ. ʆʜʝʨʞʘʥʦ ʽʥʪʝʛʨʘʣʴʥʝ 

ʟʦʙʨʘʞʝʥʥʷ ʪʦʯʥʦʛʦ ʘʥʘʣʽʪʠʯʥʦʛʦ ʨʦʟʚôʷʟʢʫ ʛiʧʝʨʙʦʣiʯʥʦʾ ʢʨʘʡʦʚʦʾ 

ʟʘʜʘʯi. ʈʦʟʚôʷʟʦʢ (27) ʥʦʩʠʪʴ ʘʣʛʦʨʠʪʤʽʯʥʠʡ ʭʘʨʘʢʪʝʨ. ʎʝ ʜʘʻ ʤʦʞʣʠʚiʩʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʡʦʛʦ ʷʢ ʚ ʪʝʦʨʝʪʠʯʥʠʭ ʜʦʩʣiʜʞʝʥʥʷʭ, ʪʘʢ i ʚ ʯʠʩʣʦʚʠʭ 

ʨʦʟʨʘʭʫʥʢʘʭ. ʅʘʷʚʥiʩʪʴ ʧʘʨʘʤʝʪʨiʚ ʫ ʬʦʨʤʫʣʶʚʘʥʥi ʛiʧʝʨʙʦʣiʯʥʦʾ ʟʘʜʘʯi 

ʜʦʟʚʦʣʷʻ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʠʜiʣʠʪʠ iʟ ʟʘʛʘʣʴʥʠʭ ʩʪʨʫʢʪʫʨ ʙʫʜʴ-ʷʢʠʡ 

ʧʨʘʢʪʠʯʥʦ ʚʘʞʣʠʚʠʡ ʚʠʧʘʜʦʢ (ʫ ʨʘʤʢʘʭ ʨʦʟʛʣʷʥʫʪʦʾ ʤʦʜʝʣi). 
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Introduced a finite integral transformation hydride, generated on the segment 

],[ 30 RR  polar axis of the two coupling points differential hybrid Bessel operator - 

(Kontorovich - Lebedev) - Fourier. Integral image obtained exact analytical solution of 

hyperbolic boundary value problem in three-part segment. 

Key words: hybrid differential operator, finite hybrid integral transform, discrete 

spectrum, spectral function, the main identity. 

 

 

ʋɼʂ 517.5 

ʋ.ɺ.ɻʫʜʠʤʘ, ʢʘʥʜʠʜʘʪ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, 

ʖ.ɺ.ɻʥʘʪʶʢ, ʢʘʥʜʠʜʘʪ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ,  

ɺ.ʆ.ɻʥʘʪʶʢ, ʢʘʥʜʠʜʘʪ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ  

ʊɽʆʈɽʄʀ ɯʉʅʋɺɸʅʅʗ ɽʂʉʊʈɽʄɸʃʔʅʆɻʆ ɽʃɽʄɽʅʊɸ 

ɼʃʗ ʋɿɸɻɸʃʔʅɽʅʆɰ ɿɸɼɸʏɯ ʇʈʆ ɺɯɼʅʆʉʅʀʁ 

ʏɽɹʀʐʆɺʉʔʂʀʁ ʎɽʅʊʈ ʂʆʄʇɸʂʊɸ ʃɯʅɯʁʅʆɻʆ 

ʅʆʈʄʆɺɸʅʆɻʆ ʇʈʆʉʊʆʈʋ   

ʋ ʩʪʘʪʪʽ ʚʩʪʘʥʦʚʣʝʥʦ ʜʝʷʢʽ ʪʝʦʨʝʤʠ ʽʩʥʫʚʘʥʥʷ ʝʢʩʪʨʝʤʘʣʴʥʦʛʦ ʝʣʝʤʝʥʪʘ 

ʜʣʷ ʫʟʘʛʘʣʴʥʝʥʦʾ ʟʘʜʘʯʽ ʧʨʦ ʚʽʜʥʦʩʥʠʡ ʯʝʙʠʰʦʚʩʴʢʠʡ ʮʝʥʪʨ ʢʦʤʧʘʢʪʘ ʣʽʥʽʡʥʦʛʦ 

ʥʦʨʤʦʚʘʥʦʛʦ ʧʨʦʩʪʦʨʫ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʢʦʤʧʘʢʪ,  ʯʝʙʠʰʦʚʩʴʢʠʡ ʮʝʥʪʨ, ʪʝʦʨʝʤʠ ʽʩʥʫʚʘʥʥʷ. 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ. ʅʝʭʘʡ ïʣʽʥʽʡʥʠʡ ʥʘʜ ʧʦʣʝʤ ʜʽʡʩʥʠʭ 

(ʢʦʤʧʣʝʢʩʥʠʭ) ʯʠʩʝʣ ʥʦʨʤʦʚʘʥʠʡ ʧʨʦʩʪʽʨ, K X -ʤʥʦʞʠʥʘ ʥʝʧʦʨʦʞʥʽʭ 

ʢʦʤʧʘʢʪʽʚ ʮʴʦʛʦ ʧʨʦʩʪʦʨʫ, K K X , V X , p - ʟʘʜʘʥʘ ʥʘ X  ʦʧʫʢʣʘ 

ʥʝʧʝʨʝʨʚʥʘ ʬʫʥʢʮʽʷ. 

ʇʦʩʪʘʚʠʤʦ ʟʘʜʘʯʫ ʚʽʜʰʫʢʘʥʥʷ ʚʝʣʠʯʠʥʠ 
* inf supV

x V y K

K p y x .                                     (1) 

ʗʢʱʦ p x x , x X, ʪʦ ʟʘʜʘʯʘ ʚʽʜʰʫʢʘʥʥʷ ʚʝʣʠʯʠʥʠ (1) ʩʪʘʻ 

ʟʘʜʘʯʝʶ ʧʨʦ ʯʝʙʠʰʦʚʩʴʢʠʡ ʮʝʥʪʨ ʢʦʤʧʘʢʪʥʘ K  ʚʽʜʥʦʩʥʦ ʤʥʦʞʠʥʠ V . 

ʗʢʱʦ ʽʩʥʫʻ ʝʣʝʤʝʥʪ 
*x V  ʪʘʢʠʡ, ʱʦ 

* *sup V
y K

p y x K , 

X
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ʪʦ ʡʦʛʦ ʙʫʜʝʤʦ ʥʘʟʠʚʘʪʠ ʝʢʩʪʨʝʤʘʣʴʥʠʤ ʝʣʝʤʝʥʪʦʤ ʜʣʷ ʚʝʣʠʯʠʥʠ (1). 

ʋ ʩʪʘʪʪʽ ʜʣʷ ʟʘʜʘʯʽ ʚʽʜʰʫʢʘʥʥʷ ʚʝʣʠʯʠʥʠ (1) ʚʩʪʘʥʦʚʣʝʥʦ ʜʝʷʢʽ 

ʪʝʦʨʝʤʠ ʽʩʥʫʚʘʥʥʷ ʝʢʩʪʨʝʤʘʣʴʥʦʛʦ ʝʣʝʤʝʥʪʘ, ʷʢʽ ʫʟʘʛʘʣʴʥʶʶʪʴ ʥʘ 

ʚʠʧʘʜʦʢ ʮʽʻʾ ʟʘʜʘʯʽ ʚʽʜʧʦʚʽʜʥʽ ʪʝʦʨʝʤʠ ʽʩʥʫʚʘʥʥʷ ʝʢʩʪʨʝʤʘʣʴʥʦʛʦ 

ʝʣʝʤʝʥʪʘ ʜʣʷ ʟʘʜʘʯʽ ʥʘʡʢʨʘʱʦʛʦ ʫ ʨʦʟʫʤʽʥʥʽ ʦʧʫʢʣʦʾ ʥʝʧʝʨʝʨʚʥʦʾ ʬʫʥʢʮʽʾ 

ʥʘʙʣʠʞʝʥʥʷ ʝʣʝʤʝʥʪʘ ʣʽʥʽʡʥʦʛʦ ʥʦʨʤʦʚʘʥʦʛʦ ʧʨʦʩʪʦʨʫ ʦʧʫʢʣʦʶ 

ʤʥʦʞʠʥʦʶ ʮʴʦʛʦ ʧʨʦʩʪʦʨʫ, ʚʩʪʘʥʦʚʣʝʥʽ ʫ ʧʨʘʮʽ [1], ʨʦʟʛʣʷʥʫʪʦ 

ʜʦʧʦʤʽʞʥʽ ʪʚʝʨʜʞʝʥʥʷ, ʷʢʽ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʽ ʩʘʤʦʩʪʽʡʥʠʡ ʽʥʪʝʨʝʩ. 

ʊʚʝʨʜʞʝʥʥʷ1. ɼʣʷ ʢʦʞʥʦʛʦ x X  ʬʫʥʢʮʽʷ ʫ X p y xʻ 

ʥʝʧʝʨʝʨʚʥʦʶ ʥʘ X . 

ʆʩʢʽʣʴʢʠ ʤʘʻ ʤʽʩʮʝ ʪʚʝʨʜʞʝʥʥʷ 1 ʽ K - ʢʦʤʧʘʢʪ ʧʨʦʩʪʦʨʫ X, ʪʦ 
ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʫʟʘʛʘʣʴʥʝʥʦʾ ʪʝʦʨʝʤʠ ɺʝʡʻʨʰʪʨʘʩʩʘ (ʜʠʚ., ʥʘʧʨʠʢʣʘʜ, [2, 

ʩ.28]) ʮʷ ʬʫʥʢʮʽʷ ʜʦʩʷʛʘʻ ʥʘ K ʩʚʦʛʦ ʥʘʡʙʽʣʴʰʦʛʦ ʟʥʘʯʝʥʥʷ. 

ɿ ʦʛʣʷʜʫ ʥʘ ʚʠʱʝʩʢʘʟʘʥʝ ʟʘʜʘʯʫ ʚʽʜʰʫʢʘʥʥʷ ʚʝʣʠʯʠʥʠ (1) ʧʦʜʘʤʦ ʫ 

ʪʘʢʦʤʫ ʚʠʛʣʷʜʽ 
* inf maxV

x V y K
K p y x ,                               (2) 

ʝʢʩʪʨʝʤʘʣʴʥʠʤ ʝʣʝʤʝʥʪʦʤ ʜʣʷ ʚʝʣʠʯʠʥʠ (2) ʥʘʟʚʝʤʦ ʪʘʢʠʡ ʝʣʝʤʝʥʪ 
*x V, ʜʣʷ ʷʢʦʛʦ * *max V

y K
p y x K  (ʟʘ ʫʤʦʚʠ, ʟʚʠʯʘʡʥʦ, ʱʦ ʪʘʢʠʡ 

ʝʣʝʤʝʥʪ ʽʩʥʫʻ).   

ʊʝʦʨʝʤʘ 1. ʌʫʥʢʮʽʷ maxK
y K

x p y x , x X, ʻ ʦʧʫʢʣʦʶ ʪʘ 

ʥʝʧʝʨʝʨʚʥʦʶ ʥʘ X . 

ʊʚʝʨʜʞʝʥʥʷ 2. ʅʝʭʘʡ V - ʦʧʫʢʣʘ ʟʘʤʢʥʝʥʘ ʣʦʢʘʣʴʥʦ ʢʦʤʧʘʢʪʥʘ 

ʤʥʦʞʠʥʘ ʧʨʦʩʪʦʨʫ X, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʩʢʽʥʯʝʥʥʦʚʠʤʽʨʥʠʡ ʧʽʜʧʨʦʩʪʽʨ, 

,
lim
z V
z

p z .                                     (3) 

ʗʢʱʦ mz V , 1,2,...m , ʽ ʯʠʩʣʦʚʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ 
1K m m

z  

ʦʙʤʝʞʝʥʘ ʟʚʝʨʭʫ, ʪʦ ʧʦʩʣʽʜʦʚʥʽʩʪʴ 
1m m

z  ʻ ʦʙʤʝʞʝʥʦʶ ʧʦʩʣʽʜʦʚʥʽʩʪʶ. 

ɺ ʧʦʜʘʣʴʰʦʤʫ ʙʫʜʝʤʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘʩʪʫʧʥʽ ʧʦʟʥʘʯʝʥʥʷ ʪʘ 

ʧʦʥʷʪʪʷ.  

ʅʝʭʘʡ 
*X - ʧʨʦʩʪʽʨ,  ʩʧʨʷʞʝʥʠʡ ʟ X , F - ʜʽʡʩʥʦʟʥʘʯʥʘ ʬʫʥʢʮʽʷ, 

ʟʘʜʘʥʘ ʥʘ X . 

 ʇʦʣʷʨʦʶ *p  ʬʫʢʥʮʽʾ p, ʘʙʦ ʬʫʥʢʮʽʻʶ, ʩʧʨʷʞʝʥʦʶ ʟ p , 

ʥʘʟʠʚʘʻʪʴʩʷ ʬʫʥʢʮʽʷ ʥʘ 
*X , ʦʟʥʘʯʝʥʘ ʨʽʚʥʽʩʪʶ 

* sup
x X

p f f x p x , 
* ,f X  

(ʜʠʚ., ʥʘʧʨʠʢʣʘʜ, [3 , ʩ. 319]). 
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ʄʥʦʞʠʥʘ 
* * *: ,domp f f X p f  ʥʘʟʠʚʘʻʪʴʩʷ 

ʝʬʝʢʪʠʚʥʦʶ ʤʥʦʞʠʥʦʶ ʬʫʥʢʮʽʾ *p  (ʜʠʚ., ʥʘʧʨʠʢʣʘʜ, [3, ʩ. 306]). 

ʌʫʥʢʮʽʷ 
*

sup
f domp

p z f z , z X, ʥʘʟʠʚʘʻʪʴʩʷ ʘʩʠʤʧʪʦʪʠʯʥʦʶ 

ʬʫʥʢʮʽʻʶ ʜʣʷ p(ʜʠʚ., ʥʘʧʨʠʢʣʘʜ, [3, ʩ. 346 ʽ 347]). 

ʗʢʱʦ V - ʟʘʤʢʥʝʥʘ ʦʧʫʢʣʘ ʤʥʦʞʠʥʘ ʚ X, ʪʦ ʘʩʠʤʧʪʦʪʠʯʥʠʤ 

ʢʦʥʫʩʦʤ V  ʤʥʦʞʠʥʠ V  ʥʘʟʠʚʘʻʪʴʩʷ ʤʥʦʞʠʥʘ  ʪʘʢʠʭ ʪʦʯʦʢ y X, ʱʦ 

0x ty V  ʜʣʷ ʜʦʚʽʣʴʥʦʾ ʪʦʯʢʠ 0x V  ʽ ʜʦʚʽʣʴʥʦʛʦ 0t (ʜʠʚ., 

ʥʘʧʨʠʢʣʘʜ, [3 , ʩ. 345]). 

ʅʝʭʘʡ 
*: ,sup .

x V

M f f domp f x  

ʊʚʝʨʜʞʝʥʥʷ 3. ʗʢʱʦ M , ʪʦ 
*

V K  ʜʣʷ ʚʩʽʭ K K X . 

 

ʊʝʦʨʝʤʘ 2. ʗʢʱʦ V - ʦʧʫʢʣʘ ʟʘʤʢʥʝʥʘ ʣʦʢʘʣʴʥʦ ʢʦʤʧʘʢʪʥʘ 

ʤʥʦʞʠʥʘ ʧʨʦʩʪʦʨʫ X, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʩʢʽʥʯʝʥʥʦʚʠʤʽʨʥʠʡ ʧʽʜʧʨʦʩʪʽʨ, 

M ,
,

lim
z V
z

p z , ʪʦ V  ʻ ʤʥʦʞʠʥʦʶ ʽʩʥʫʚʘʥʥʷ ʝʢʩʪʨʝʤʘʣʴʥʦʛʦ 

ʝʣʝʤʝʥʪʘ ʜʣʷ ʚʝʣʠʯʠʥʠ (2). 

ɼʦʚʝʜʝʥʥʷ. ʅʝʭʘʡ 
1m m

x  ʻ ʤʽʥʽʤʽʟʫʶʯʦʶ ʧʦʩʣʽʜʦʚʥʦʩʪʶ ʜʣʷ 

ʚʝʣʠʯʠʥʠ (2), ʪʦʙʪʦ  
*lim K m V

m
x K , mx V , 1,2,....m              (4) 

 

ʆʩʢʽʣʴʢʠ M , ʪʦ 
*

V K R. ɿʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ (4) ʚʠʧʣʠʚʘʻ, 

ʱʦ ʧʦʩʣʽʜʦʚʥʽʩʪʴ 
1K m m

x  ʻ ʦʙʤʝʞʝʥʦʶ. ɿʛʽʜʥʦ ʟ ʪʚʝʨʜʞʝʥʥʷʤ 2 

ʦʙʤʝʞʝʥʦʶ ʙʫʜʝ ʪʘʢʦʞ ʧʦʩʣʽʜʦʚʥʽʩʪʴ 
1m m

x . ʆʩʢʽʣʴʢʠ V  ʻ ʣʦʢʘʣʴʥʦ 

ʢʦʤʧʘʢʪʥʦʶ ʤʥʦʞʠʥʦʶ, ʪʦ ʽʩʥʫʻ ʟʙʽʞʥʘ ʧʽʜʧʦʩʣʽʜʦʚʥʽʩʪʴ 
1jm

j
x

ʧʦʩʣʽʜʦʚʥʦʩʪʽ 
1m m

x . ʅʝʭʘʡ 
*lim .

jm
j

x x  ɺʥʘʩʣʽʜʦʢ ʟʘʤʢʥʝʥʦʩʪʽ V

* .x V  ʆʩʢʽʣʴʢʠ 
*lim

jK m V
j

x K  ʽ ʬʫʥʢʮʽʷ ,K x x X, ʻ 

ʥʝʧʝʨʝʨʚʥʦʶ ʥʘ X  (ʜʠʚ. ʪʝʦʨʝʤʫ 1), ʪʦ  
* * *max .K V

y K
x p y x K  



 74 

ʎʝ ʡ ʦʟʥʘʯʘʻ, ʱʦ 
*x  ̒  ʝʢʩʪʨʝʤʘʣʴʥʠʤ ʝʣʝʤʝʥʪʦʤ ʜʣʷ ʚʝʣʠʯʠʥʠ (2). 

ʊʝʦʨʝʤʫ ʜʦʚʝʜʝʥʦ.  

ʊʝʦʨʝʤʘ 3. ʅʝʭʘʡ V  ð ʦʧʫʢʣʘ ʟʘʤʢʥʝʥʘ ʣʦʢʘʣʴʥʦ ʢʦʤʧʘʢʥʘ 

ʤʥʦʞʠʥʘ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʩʢʽʥʯʝʥʥʦʚʠʤʽʨʥʠʡ ʧʽʜʧʨʦʩʪʽʨ, M , 

0p z  ʜʣʷ ʚʩʽʭ , 0,z V z ʪʦ V  ʻ ʤʥʦʞʠʥʦʶ ʽʩʥʫʚʘʥʥʷ 

ʝʢʩʪʨʝʤʘʣʴʥʦʛʦ ʝʣʝʤʝʥʪʘ ʜʣʷ ʚʝʣʠʯʠʥʠ (2).  

ɼʦʚʝʜʝʥʥʷ. ʇʝʨʝʢʦʥʘʻʤʦʩʴ, ʱʦ ʟʘ ʫʤʦʚ ʪʝʦʨʝʤʠ  ʤʘʻ ʤʽʩʮʝ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ (3). ʇʨʠʧʫʩʪʠʤʦ ʩʫʧʨʦʪʠʚʥʝ. ʊʦʜʽ ʽʩʥʫʻ c R  ʽ 

ʧʦʩʣʽʜʦʚʥʽʩʪʴ 
1m m

z , , 1,2,..., lim ,m m
m

z V m z  ʪʘʢʽ, ʱʦ 

mp z c. 

ɿʛʽʜʥʦ ʟ ʣʝʤʦʶ 2 [1] ʽʩʥʫʻ ʥʝʥʫʣʴʦʚʠʡ ʝʣʝʤʝʥʪ z V , ʜʣʷ ʷʢʦʛʦ 

0p z , ʱʦ ʩʫʧʝʨʝʯʠʪʴ ʫʤʦʚʽ ʪʝʦʨʝʤʠ.  

ʆʪʞʝ, ʨʽʚʥʽʩʪʴ (3) ʤʘʻ ʤʽʩʮʝ. ɿʛʽʜʥʦ ʟ ʪʝʦʨʝʤʦʶ 2 V ʻ ʤʥʦʞʠʥʦʶ 

ʽʩʥʫʚʘʥʥʷ.  

ʊʝʦʨʝʤʫ ʜʦʚʝʜʝʥʦ. 

ʅʘʩʣʽʜʦʢ 1. ʗʢʱʦ V  ð ʦʧʫʢʣʘ ʟʘʤʢʥʝʥʘ ʣʦʢʘʣʴʥʦ ʢʦʤʧʘʢʪʥʘ 

ʤʥʦʞʠʥʘ, ʱʦ ʤʽʩʪʠʪʴ 0, ʚ ʪʦʤʫ ʯʠʩʣʽ ʩʢʽʥʯʝʥʥʦʚʠʤʽʨʥʠʡ ʧʽʜʧʨʦʩʪʽʨ, 

M   ̔ 0p z  ʜʣʷ ʚʩʽʭ , 0,z V z  ʪʦ V  ʻ ʤʥʦʞʠʥʦʶ 

ʽʩʥʫʚʘʥʥʷ ʝʢʩʪʨʝʤʘʣʴʥʦʛʦ ʝʣʝʤʝʥʪʘ ʜʣʷ ʚʝʣʠʯʠʥʠ (2). 

ɼʦʚʝʜʝʥʥʷ. ʅʝʭʘʡ z V , 0z . ʊʦʜʽ 0 tz tz V ʜʣʷ ʚʩʽʭ0t  

ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʜʣʷ 1t . ʆʪʞʝ, , 0.z V z  ɿʛʽʜʥʦ ʟ ʫʤʦʚʦʶ ʪʝʦʨʝʤʠ 

0.p z ɿʛʽʜʥʦ ʟ ʪʝʦʨʝʤʦʶ 3 V  ʻ ʤʥʦʞʠʥʦʶ ʽʩʥʫʚʘʥʥʷ 

ʝʢʩʪʨʝʤʘʣʴʥʦʛʦ ʝʣʝʤʝʥʪʘ ʜʣʷ ʚʝʣʠʯʠʥʠ (2). 

ʅʘʩʣʽʜʦʢ ʜʦʚʝʜʝʥʦ. 

ʊʝʦʨʝʤʘ 4. ʅʝʭʘʡ V  ð ʩʢʽʥʯʝʥʥʦʚʠʤʽʨʥʠʡ ʧʽʜʧʨʦʩʪʽʨ ʧʨʦʩʪʦʨʫ X

, 1 : , 0V z z V p z  ð ʧʽʜʧʨʦʩʪʽʨ, M . ʊʦʜʽ V  ʻ ʤʥʦʞʠʥʦʶ 

ʽʩʥʫʚʘʥʥʷ ʝʢʩʪʨʝʤʘʣʴʥʦʛʦ ʝʣʝʤʝʥʪʘ ʜʣʷ ʚʝʣʠʯʠʥʠ (2). 

ɼʦʚʝʜʝʥʥʷ. ʅʝʭʘʡ 2V  ð ʧʽʜʧʨʦʩʪʽʨ V , ʱʦ ʜʦʧʦʚʥʶʻ 1V  ʜʦ V . 

ʊʦʜʽ ʢʦʞʥʘ ʪʦʯʢʘ x V  ʧʦʜʘʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ 1 2x x x , ʜʝ 1 1x V , 

2 2x V . 
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ʊʦʤʫ, ʚʨʘʭʦʚʫʶʯʠ ʪʝʦʨʝʤʫ ʌʝʥʭʝʣʷ-ʄʦʨʦ (ʜʠʚ., ʥʘʧʨʠʢʣʘʜ, 

[4, ʩ. 186]), ʚʣʘʩʪʠʚʦʩʪʽ ʪʦʯʥʦʾ ʚʝʨʭʥʴʦʾ ʤʝʞʽ ʽ ʟʘʟʥʘʯʝʥʝ ʚʠʱʝ, ʜʣʷy K  

ʪʘ 1 2x x x , 1 1x V , 2 2x V , ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ ʥʘʩʪʫʧʥʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

*

*
1 2 2 1max

f dom p
p y x p y x x f y x p f f x  

* *

*
2 1max sup

f dom p f dom p

f y x p f f x  

2 1 2 .p y x p x p y x  

ɿʚʽʜʩʠ ʚʠʧʣʠʚʘʻ, ʱʦ 

 
2 2

2inf max inf max .
x V x Vy K y K

p y x p y x  (5) 

ʆʩʢʽʣʴʢʠ 2V V, ʪʦ ʟ (5) ʤʘʻʤʦ 

 
2 2

2inf max inf max .
x V x Vy K y K

p y x p y x  (6) 

ɿʚʽʜʩʠ ʚʠʧʣʠʚʘʻ, ʱʦ ʜʣʷ ʟʘʚʝʨʰʝʥʥʷ ʜʦʚʝʜʝʥʥʷ ʪʝʦʨʝʤʠ ʜʦʩʪʘʪʥʴʦ 

ʧʝʨʝʢʦʥʘʪʠʩʷ, ʱʦ ʽʩʥʫʻ ʝʢʩʪʨʝʤʘʣʴʥʠʡ ʝʣʝʤʝʥʪ ʜʣʷ ʚʝʣʠʯʠʥʠ  

 
2 2

2inf max .
x V y K

p y x  (7) 

ʅʝʭʘʡ 2 2x V  ʽ 2 0x . ʆʩʢʽʣʴʢʠ ʧʽʜʧʨʦʩʪʽʨ2V  ʜʦʧʦʚʥʶʻ 

ʧʽʜʧʨʦʩʪʽʨ 1V  ʜʦ V , ʪʦ 2 1x V . 

ɿʚʽʜʩʠ ʚʠʧʣʠʚʘʻ, ʱʦ 2 0p x .  

ɿʛʽʜʥʦ ʟ ʪʝʦʨʝʤʦʶ 3 2V  ʻ ʤʥʦʞʠʥʦʶ ʽʩʥʫʚʘʥʥʷ ʝʢʩʪʨʝʤʘʣʴʥʦʛʦ 

ʝʣʝʤʝʥʪʘ ʜʣʷ ʚʝʣʠʯʠʥʠ (7). ʆʩʢʽʣʴʢʠ ʤʘʻ ʤʽʩʮʝ ʨʽʚʥʽʩʪʴ (6), ʪʦ ʢʦʞʥʠʡ 

ʝʢʩʪʨʝʤʘʣʴʥʠʡ ʝʣʝʤʝʥʪ ʜʣʷ ʚʝʣʠʯʠʥʠ (7) ʙʫʜʝ ʪʘʢʦʞ ʝʢʩʪʨʝʤʘʣʴʥʠʤ 

ʝʣʝʤʝʥʪʦʤ ʜʣʷ ʚʝʣʠʯʠʥʠ (2).  

ʊʝʦʨʝʤʫ ʜʦʚʝʜʝʥʦ. 

ʊʝʦʨʝʤʘ 5. ʗʢʱʦ V  ð ʩʣʘʙʢʦ ʢʦʤʧʘʢʪʥʘ ʤʥʦʞʠʥʘ ʧʨʦʩʪʦʨʫ X , 

M ,ʪʦ ʜʣʷ ʙʫʜʴ-ʷʢʦʛʦK K X  ʝʢʩʪʨʝʤʘʣʴʥʠʡ ʝʣʝʤʝʥʪ ʜʣʷ 

ʚʝʣʠʯʠʥʠ (2) ʽʩʥʫʻ. 

ɼʦʚʝʜʝʥʥʷ. ʅʝʭʘʡ V  ʻ ʩʣʘʙʢʦ ʢʦʤʧʘʢʪʥʦʶ ʤʥʦʞʠʥʦʶ ʧʨʦʩʪʦʨʫ X , 

K K X  ʽ 
1
, , 1,2,...,m mm

x x V m  ð ʤʽʥʽʤʽʟʫʶʯʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ 

ʜʣʷ ʚʝʣʠʯʠʥʠ (2), ʪʦʙʪʦ 

 
*lim K m V

m
x K . (8) 

ʆʩʢʽʣʴʢʠ M , ʪʦ 
*
V K R  (ʜʠʚ. ʪʚʝʨʜʞʝʥʥʷ 3). 
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ɺʥʘʩʣʽʜʦʢ ʪʦʛʦ, ʱʦ V  ʻ ʩʣʘʙʢʦ ʢʦʤʧʘʢʪʥʦʶ ʤʥʦʞʠʥʦʶ ʧʨʦʩʪʦʨʫ 

X  ʽ , 1,2,...,mx V m  ʪʦ ʽʩʥʫʻ ʧʽʜʧʦʩʣʽʜʦʚʥʽʩʪʴ 
1jm

j
x  ʧʦʩʣʽʜʦʚʥʦʩʪʽ 

1
,m m

x  ʷʢʘ ʩʣʘʙʢʦ ʟʙʽʛʘʻʪʴʩʷ ʜʦ 
*x V. ʇʝʨʝʢʦʥʘʻʤʦʩʷ, ʱʦ  

 
* * *maxK V

y K
x p y x K . (9) 

ʇʨʠʧʫʩʪʠʤʦ, ʱʦ 
* *

K Vx K . ʊʦʜʽ ʽʩʥʫʻ 0  ʪʘʢʝ, ʱʦ  

 
* *

K Vx K . (10) 

ʈʦʟʛʣʷʥʝʤʦ ʤʥʦʞʠʥʫ 

*: , K VD x x X x K . 

ɿʛʽʜʥʦ ʟ (10) 
*x D. ɿ ʥʝʧʝʨʝʨʚʥʦʩʪʽ ʪʘ ʦʧʫʢʣʦʩʪʽ ʬʫʥʢʮʽʾ 

,K x x X, ʪʘ ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʦʯʥʦʾ ʥʠʞʥʴʦʾ ʤʝʞʽ ʚʠʧʣʠʚʘʻ, ʱʦ 

ʤʥʦʞʠʥʘ D  ʻ ʥʝʧʦʨʦʞʥʴʦʶ ʟʘʤʢʥʝʥʦʶ ʦʧʫʢʣʦʶ ʤʥʦʞʠʥʦʶ. ɿʛʽʜʥʦ ʟ 

ʪʝʦʨʝʤʦʶ ʧʨʦ ʨʦʟʜʽʣʷʶʯʫ ʛʽʧʝʨʧʣʦʱʠʥʫ (ʜʠʚ., ʥʘʧʨʠʢʣʘʜ, [5, ʩ. 31]) 

ʽʩʥʫʻ ʥʝʥʫʣʴʦʚʠʡ ʬʫʥʢʮʽʦʥʘʣ 
*X  ʪʘ ʯʠʩʣʦ c  ʪʘʢʽ, ʱʦ 

 
*x c x , x D . (11) 

ʄʘʻʤʦ 
*lim

jK m V
j

x K  (ʜʠʚ. (8)). 

ɿʚʽʜʩʠ ʚʠʧʣʠʚʘʻ, ʱʦ ʽʩʥʫʻ ʥʦʤʝʨ 0j N  ʪʘʢʠʡ, ʱʦ 
jmx D  ʜʣʷ 

ʚʩʽʭ 0j j .  

ɿʛʽʜʥʦ ʟ (11) ʪʦʜʽ  

 
*

jmx c x , 0j j . (12) 

ʆʩʢʽʣʴʢʠ 
. *

j

ʩʣ
m j

x x , ʪʦ 
*lim

jm
j

x x . 

ʇʝʨʝʡʰʦʚʰʠ ʚ (12) ʜʦ ʛʨʘʥʠʮʽ ʧʨʠ j  ʦʜʝʨʞʠʤʦ, ʱʦ 

* *x c x . 

ʆʜʝʨʞʘʥʘ ʩʫʧʝʨʝʯʥʽʩʪʴ ʜʦʚʦʜʠʪʴ, ʱʦ ʥʘʰʝ ʧʨʠʧʫʱʝʥʥʷ ʧʨʦ ʪʝ, ʱʦ 

* *
K Vx K , ʥʝʚʽʨʥʝ. ʆʪʞʝ, ʤʘʻ ʤʽʩʮʝ ʨʽʚʥʽʩʪʴ (9). ʎʝ ʦʟʥʘʯʘʻ, ʱʦ 

*x  ʻ ʝʢʩʪʨʝʤʘʣʴʥʠʤ ʝʣʝʤʝʥʪʦʤ ʜʣʷ ʚʝʣʠʯʠʥʠ (2). 

ʊʝʦʨʝʤʫ ʜʦʚʝʜʝʥʦ. 
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We prove some existence theorems of extreme elements for the 

generalized problem are set about the relative Chebyshew center of the 

ʩompaʩt of the linear normed space  . 

Key words: ʩompaʩt, Chebyshew center, theorem existence 

ʋɼʂ 37.091.33. (075.8)                                 

ʆ.ʇ. ʇʘʥʯʫʢ, ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ  

ʊɺʆʈʏʀʁ ʇɯɼʍɯɼ ʋ ʇʈʆʎɽʉɯ ʇʈʆʌɽʉɯʁʅʆɰ 

ʇɯɼɻʆʊʆɺʂʀ ʄɸʁɹʋʊʅʔʆɻʆ  ɺʏʀʊɽʃʗ  ʊʈʋɼʆɺʆɻʆ 

ʅɸɺʏɸʅʅʗ 

ɺ ʩʪʘʪʪʽ ʨʦʟʢʨʠʪʦ ʧʨʦʙʣʝʤʠ ʪʚʦʨʯʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʴʦʛʦ 

ʚʯʠʪʝʣʷ ʪʨʫʜʦʚʦʛʦ ʥʘʚʯʘʥʥʷ, ʟʦʢʨʝʤʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʝʢʪʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʧʽʜʭʦʜʫ ʥʘʚʯʘʥʥʷ ʫʯʥʽʚ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʪʚʦʨʯʽʩʪʴ, ʪʚʦʨʯʽ ʟʜʽʙʥʦʩʪʽ, ʪʨʫʜʦʚʝ ʥʘʚʯʘʥʥʷ, ʧʨʦʝʢʪʥʘ 

ʜʽʷʣʴʥʽʩʪʴ.     

ʗʢʽʩʪʴ   ʧʨʦʬʝʩʽʡʥʦʾ   ʧʽʜʛʦʪʦʚʢʠ   ʧʝʜʘʛʦʛʘ   ʟʘʣʝʞʠʪʴ   ʥʝ ʪʽʣʴʢʠ 

ʚʽʜ ʦʙ'ʻʤʫ ʟʘʩʚʦʻʥʠʭ ʥʠʤ ʟʥʘʥʴ ʽ ʫʤʽʥʴ, ʘ ʡ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʚʽʜ ʨʽʚʥʷ 

ʨʦʟʚʠʪʢʫ ʡʦʛʦ ʪʚʦʨʯʠʭ ʟʜʽʙʥʦʩʪʝʡ. ɯʩʥʫʚʘʥʥʷ ʥʝʩʢʽʥʯʝʥʥʦʾ 

ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ ʢʦʥʢʨʝʪʥʠʭ ʫʤʦʚ ʫʯʠʪʝʣʴʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚʠʤʘʛʘʻ ʚʽʜ 

ʤʘʡʙʫʪʥʴʦʛʦ ʩʧʝʮʽʘʣʽʩʪʘ ʷʢ ʟʥʘʥʥʷ ʟʘʛʘʣʴʥʠʭ   ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ   

ʥʘʚʯʘʣʴʥʦ-ʚʠʭʦʚʥʦʛʦ   ʧʨʦʮʝʩʫ, ʪʘʢ ʽ ʚʤʽʥʥʷ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʮʽ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʜʦ ʧʦʦʜʠʥʦʢʠʭ ʧʝʜʘʛʦʛʽʯʥʠʭ   ʷʚʠʱ.   ɸ   ʩʘʤʝ   ʮʝ   ʽ   

ʧʦʪʨʝʙʫʻ   ʩʘʤʦʩʪʽʡʥʦʩʪʽ ʪʚʦʨʯʦʛʦ ʤʠʩʣʝʥʥʷ, ʫʷʚʠ, ʫʤʽʥʥʷ ʧʨʦʛʥʦʟʫʚʘʪʠ 

ʪʘ ʧʣʘʥʫʚʘʪʠ ʩʚʦʶ ʜʽʷʣʴʥʽʩʪʴ, ʟʜʘʪʥʦʩʪʽ ʧʨʘʮʶʚʘʪʠ ʪʚʦʨʯʦ ʽ ʧʨʘʚʠʣʴʥʦ ʚ 

ʢʦʞʥʽʡ ʢʦʥʢʨʝʪʥʽʡ ʩʠʪʫʘʮʽʾ [1].  

ʎʷ ʧʨʦʙʣʝʤʘ ʫ ʧʝʜʘʛʦʛʽʯʥʽʡ ʥʘʫʮʽ ʥʝ ʥʦʚʘ, ʾʾ ʨʦʟʛʣʷʜʘʣʠ ʫ ʩʚʦʾʭ 

ʧʨʘʮʷʭ ʙʘʛʘʪʦ ʚʽʜʦʤʠʭ ʧʩʠʭʦʣʦʛʽʚ ʽ ʧʝʜʘʛʦʛʽʚ ʷʢ ʤʠʥʫʣʦʛʦ ʪʘʢ ʽ 
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ʩʫʯʘʩʥʦʩʪʽ. ʑʝ ɸ. ʉ. ʄʘʢʘʨʝʥʢʦ ʟʘʫʚʘʞʠʚ, ʱʦ ʣʶʜʠ, ʷʢʽ ʜʦ ʨʦʙʦʪʠ 

ʩʪʘʚʣʷʪʴʩʷ ʟʽ ʩʪʨʘʭʦʤ, ʷʢʽ ʙʦʷʪʴʩʷ ʟʘʪʨʘʪʠʪʠ ʟʫʩʠʣʣʷ ʽ ʧʨʘʮʶʶʪʴ, 

ʜʫʤʘʶʯʠ ʧʨʦ ʱʦʩʴ ʽʥʰʝ, ʥʝ ʤʦʞʫʪʴ ʧʨʘʮʶʚʘʪʠ ʪʚʦʨʯʦ ʽ ʪʦʤʫ 

ʧʨʽʦʨʠʪʝʪʥʦʛʦ ʟʥʘʯʝʥʥʷ ʫ ʚʠʱʽʡ ʰʢʦʣʽ ʥʘʙʫʚʘʶʪʴ ʧʨʦʙʣʝʤʠ, ʧʦʚ'ʷʟʘʥʽ ʽʟ 

ʨʦʟʚʠʪʢʦʤ ʩʪʫʜʝʥʪʩʴʢʦʾ ʧʝʜʘʛʦʛʽʯʥʦʾ ʽʥʽʮʽʘʪʠʚʠ.  

ʈʦʟʚʠʪʦʢ ʪʚʦʨʯʠʭ ʟʜʽʙʥʦʩʪʝʡ ʪʘ ʚʤʽʥʴ ʩʪʫʜʝʥʪʽʚ ʫ ʟʥʘʯʥʽʡ  ʤʽʨʽ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʫʤʽʥʥʷ ʚʠʢʣʘʜʘʯʽʚ ʧʽʜʽʙʨʘʪʠ ʜʦʮʽʣʴʥʽ ʬʦʨʤʠ ʦʨʛʘʥʽʟʘʮʽʾ 

ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. ʇʝʨʝʜ ʥʠʤʠ ʧʦʩʪʘʻ ʚʘʞʣʠʚʝ ʟʘʚʜʘʥʥʷ: ʥʘʚʯʠʪʠ 

ʩʪʫʜʝʥʪʘ ʩʘʤʦʩʪʽʡʥʦ ʟʜʦʙʫʚʘʪʠ ʥʝʦʙʭʽʜʥʽ ʟʥʘʥʥʷ ʚʧʨʦʜʦʚʞ ʥʘʚʯʘʥʥʷ ʫ 

ʚʫʟʽ, ʦʟʙʨʦʾʪʠ ʡʦʛʦ ʥʘʫʢʦʚʦʶ ʤʝʪʦʜʦʣʦʛʽʻʶ ʽ ʤʝʪʦʜʠʢʦʶ ʜʦʩʣʽʜʞʝʥʥʷ. ʎʝ 

ʤʦʞʣʠʚʦ  ʣʠʰʝ ʟʘ ʫʤʦʚʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ ʬʦʨʤ ʧʨʦʙʣʝʤʥʦʛʦ ʥʘʚ-

ʯʘʥʥʷ,  ʷʢʽ  ʩʧʨʠʷʶʪʴ  ʝʬʝʢʪʠʚʥʦʩʪʽ  ʨʦʟʚʠʪʢʫ  ʧʽʟʥʘʚʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ 

ʤʦʣʦʜʽ, ʪʚʦʨʯʦʛʦ ʤʠʩʣʝʥʥʷ, ʚʠʭʦʚʘʥʥʷ ʧʦʪʨʝʙʠ ʪʘ ʚʤʽʥʥʷ ʧʦʩʪʽʡʥʦ 

ʟʙʘʛʘʯʫʚʘʪʠ ʩʚʦʾ ʟʥʘʥʥʷ. 

ɼʦʚʰʠʡ ʯʘʩ ʦʩʥʦʚʥʦʶ ʤʝʪʦʶ ʪʨʫʜʦʚʦʛʦ ʥʘʚʯʘʥʥʷ ʙʫʣʦ 

ʧʨʠʱʝʧʣʝʥʥʷ ʰʢʦʣʷʨʘʤ ʥʘʩʥʘʛʠ ʜʦ ʬʽʟʠʯʥʦʾ ʧʨʘʮʽ ʪʘ ʥʘʙʫʪʪʷ ʥʠʤʠ 

ʟʥʘʥʴ, ʫʤʽʥʴ ʪʘ ʥʘʚʠʯʦʢ ʨʫʯʥʦʾ ʧʨʘʮʽ ʽ ʦʟʥʘʡʦʤʣʝʥʥʷ ʟ ʦʩʥʦʚʘʤʠ 

ʚʠʨʦʙʥʠʮʪʚʘ. ʇʨʠ ʮʴʦʤʫ ʧʝʨʝʜʙʘʯʘʣʦʩʴ, ʱʦ ʢʦʞʝʥ ʟ ʚʠʧʫʩʢʥʠʢʽʚ 

ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʴʦʾ ʰʢʦʣʠ ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʨʠʜʙʘʪʠ ʦʜʥʫ ʯʠ ʜʚʽ 

ʩʧʝʮʽʘʣʴʥʦʩʪʽ ʥʘ ʨʽʚʥʽ 1-2 ʨʦʟʨʷʜʽʚ. 

ʇʨʦʧʦʥʫʶʯʠ ʜʝʱʦ ʥʦʚʠʡ ʧʽʜʭʽʜ ʜʦ ʧʽʜʛʦʪʦʚʢʠ ʚʯʠʪʝʣʷ ʪʨʫʜʦʚʦʛʦ 

ʥʘʚʯʘʥʥʷ, ʪʦʙʪʦ ʥʘʣʘʰʪʦʚʫʶʯʠʩʴ ʥʘ ʦʨʛʘʥʽʟʘʮʽʶ ʪʚʦʨʯʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʩʪʫʜʝʥʪʽʚ ʤʠ ʜʦʙôʻʤʦʩʴ ʧʦʪʨʽʙʥʦʾ ʥʘʤ ʤʝʪʠ, ʘ ʩʘʤʝ ʩʬʦʨʤʫʚʘʪʠ ʪʝʭʥʽʯʥʦ ʽ 

ʪʝʭʥʦʣʦʛʽʯʥʦ ʛʨʘʤʦʪʥʫ ʦʩʦʙʠʩʪʽʩʪʴ, ʟʤʦʞʝʤʦ ʜʘʪʠ ʾʤ ʟʘʛʘʣʴʥʽ ʚʽʜʦʤʦʩʪʽ 

ʧʨʦ ʦʩʥʦʚʠ ʚʠʨʦʙʥʠʮʪʚʘ ʟ ʝʣʝʤʝʥʪʘʤʠ ʧʽʜʧʨʠʻʤʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, 

ʨʽʟʥʦʤʘʥʽʪʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʽ ʩʬʝʨʠ ʜʦʤʘʰʥʴʦʛʦ 

ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ, ʧʨʠʱʝʧʠʪʠ ʥʘʚʠʯʢʠ ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, 

ʩʬʦʨʤʫʚʘʪʠ ʫ ʥʠʭ ʧʦʥʷʪʪʷ ʨʠʥʢʦʚʦʾ ʝʢʦʥʦʤʽʢʠ, ʤʝʥʝʜʞʤʝʥʪʫ ʽ 

ʤʘʨʢʝʪʠʥʛʫ ʪʘ ʚʤʽʥʥʷ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʾʭ ʚ ʩʚʦʾʡ ʧʨʘʢʪʠʯʥʽʡ ʜʽʷʣʴʥʦʩʪʽ [2].  

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʽʩʥʫʶʯʦʛʦ ʨʘʥʽʰʝ ʥʘʧʨʷʤʫ ʧʽʜʛʦʪʦʚʢʠ 

ʬʘʭʽʚʮʽʚ, ʜʘʥʠʡ ʥʘʧʨʷʤ  ʧʝʨʝʜʙʘʯʘʻ ʙʽʣʴʰ ʛʘʨʤʦʥʽʡʥʠʡ ʟʚ'ʷʟʦʢ ʪʝʦʨʽʾ ʟ 

ʧʨʘʢʪʠʢʦʶ. 

ʅʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦ ʮʽ ʟʘʚʜʘʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʨʽʰʝʥʽ ʰʣʷʭʦʤ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʥʘʚʯʘʥʥʽ ʩʫʯʘʩʥʠʭ ʧʝʜʘʛʦʛʽʯʥʠʭ ʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʩʠʩʪʝʤ, 

ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʮʽʣʽʩʥʠʡ ʨʦʟʚʠʪʦʢ ʦʩʦʙʠʩʪʦʩʪʽ, ʩʪʘʥʦʚʣʝʥʥʷ ʾʾ ʪʚʦʨʯʦʛʦ 

ʧʦʪʝʥʮʽʘʣʫ. ɼʦ ʪʘʢʠʭ ʥʝʦʙʭʽʜʥʦ ʚʽʜʥʝʩʪʠ ʧʨʦʝʢʪʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʫ ʩʠʩʪʝʤʫ, 

ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʦʜʥʦʯʘʩʥʠʡ ʨʦʟʚʠʪʦʢ, ʥʘʚʯʘʥʥʷ ʽ ʚʠʭʦʚʘʥʥʷ ʫʯʥʽʚ ʰʣʷʭʦʤ 

ʟʘʣʫʯʝʥʥʷ ʾʭ ʚ ʘʢʪʠʚʥʫ ʪʚʦʨʯʫ ʜʽʷʣʴʥʽʩʪʴ, ʨʝʟʫʣʴʪʘʪʦʤ ʷʢʦʾ ʻ ʨʦʟʚʠʪʦʢ ʾʾ 

ʪʚʦʨʯʦʛʦ ʧʦʪʝʥʮʽʘʣʫ [3]. 

ʂʦʥʢʨʝʪʠʟʫʻʤʦ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦ ʟʤʽʩʪ ʩʧʽʣʴʥʦʾ ʨʦʙʦʪʠ ʚʯʠʪʝʣʷ ʽ 

ʫʯʥʽʚ (ʜʠʚ. ʪʘʙʣ. 1) ʥʘ ʫʨʦʢʘʭ ʪʨʫʜʦʚʦʛʦ ʥʘʚʯʘʥʥʷ ʚ ʧʨʦʮʝʩʽ ʧʨʦʝʢʪʥʦ-

ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ ʾʾ ʚʠʢʦʥʘʥʥʷ. ʎʷ ʜʽʷʣʴʥʽʩʪʴ ʤʘʻ 

ʚʽʜʧʦʚʽʜʘʪʠ ʧʨʘʚʠʣʴʥʽʡ ʪʘ ʣʦʛʽʯʥʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʦʨʛʘʥʽʟʘʮʽʾ ʨʦʙʦʪʠ ʷʢ 



 79 

ʫʯʥʷ, ʪʘʢ ʽ ʚʯʠʪʝʣʷ ʪʘʢʦʞ ʟʘ ʚʠʟʥʘʯʝʥʠʤ, ʧʦʧʝʨʝʜʥʴʦ ʩʧʣʘʥʦʚʘʥʠʤ ʽ 

ʦʙˇʨʫʥʪʦʚʘʥʠʤ ʧʣʘʥʦʤ. 

 

ʊʘʙʣʠʮʷ 1 

ɿʤʽʩʪ ʜʽʷʣʴʥʦʩʪʽ ʚʯʠʪʝʣʷ ʽ ʫʯʥʽʚ ʫ ʧʨʦʮʝʩʽ ʧʨʦʝʢʪʥʦ-

ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ 

 

ˉ ʟ/ʧ 

ʉʪʘʜʽʷ 

ʚʠʢʦʥʘʥʥʷ 

ʧʨʦʝʢʪʫ 

ɿʤʽʩʪ ʜʽʷʣʴʥʦʩʪʽ ʚʯʠʪʝʣʷ ʽ ʫʯʥʷ 

ʆʨʛʘʥʽʟʘʮʽʡʥʦ-ʧʽʜʛʦʪʦʚʯʠʡ ʝʪʘʧ 

1. ʇʦʰʫʢ 

ʧʨʦʙʣʝʤʠ 

ʋʯʥʽ ʫʚʘʞʥʦ ʩʣʫʭʘʶʪʴ ʚʯʠʪʝʣʷ  ʽ  ʘʥʘʣʽʟʫʶʪʴ ʡʦʛʦ 

ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʧʨʦʙʣʝʤʠ. 

 ɺʯʠʪʝʣʴ    ʧʨʦʧʦʥʫʻ    ʫʯʥʷʤ     ʨʷʜ    ʧʨʦʙʣʝʤ, 

ʦʨʽʻʥʪʦʚʥʠʡ   ʧʝʨʝʣʽʢ   ʦʙ'ʻʢʪʽʚ   ʧʨʦʝʢʪʫʚʘʥʥʷ, 

ʨʦʟʧʦʚʽʜʘʻ   ʾʤ    ʚʠʤʦʛʠ,    ʷʢʽ    ʩʪʘʚʣʷʪʴʩʷ   ʜʦ 

ʧʨʦʝʢʪʽʚ, ʷʢʦʾ ʥʝʦʙʭʽʜʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʧʦʪʨʽʙʥʦ ʾʤ 

ʜʦʜʝʨʞʫʚʘʪʠʩʷ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʧʨʦʝʢʪʽʚ  ʽ 

ʢʨʠʪʝʨʽʾ ʾʭ ʦʮʽʥʶʚʘʥʥʷ. 

2. ʋʩʚʽʜʦʤ-

ʣʝʥʥʷ 

ʧʨʦʙʣʝʤʥʦ

ʾ ʩʬʝʨʠ 

ʋʯʥʽ    ʚʠʙʠʨʘʶʪʴ    ʦʜʥʫ    ʽʟ    ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ 

ʚʯʠʪʝʣʝʤ   ʧʨʦʙʣʝʤ,  ʪʫ,   ʱʦ  ʾʤ   ʥʘʡʙʽʣʴʰ  ʜʦ 

ʚʧʦʜʦʙʠ ʽ ʘʢʪʫʘʣʴʥʘ. 

ɺʯʠʪʝʣʴ ʥʘʜʘʻ ʧʦʨʘʜʠ, ʢʦʥʩʫʣʴʪʘʮʽʾ, ʜʦʧʦʤʘʛʘʻ 

ʫʯʥʝʚʽ ʚ ʫʩʚʽʜʦʤʣʝʥʥʽ ʧʨʦʙʣʝʤʠ.  

3. ɺʠʨʦʙʣʝʥ-

ʥʷ ʽʜʝʡ ʪʘ 

ʚʘʨʽʘʥʪʽʚ 

ʋʯʥʽ,  ʩʧʠʨʘʶʯʠʩʴ  ʥʘ  ʟʥʘʥʥʷ  ʪʘ ʧʦʪʨʝʙʫ ʚʘʨʽʘʥʪʽʚ                     

ʚʽʜʧʦʚʽʜʥʠʭ ʚʠʨʦʙʘʭ, ʬʦʨʤʫʶʪʴ ʨʷʜ ʽʜʝʡ, ʘ ʟʛʦʜʦʤ 

ʽ ʚʘʨʽʘʥʪ ʢʦʥʩʪʨʫʢʮʽʡ ʧʨʦʝʢʪʫ. 

   ɺʯʠʪʝʣʴ    ʩʧʦʩʪʝʨʽʛʘʻ,    ʥʘʜʘʻ    ʢʦʥʩʫʣʴʪʘʮʽʾ, 

ʜʦʧʦʤʘʛʘʻ ʙʽʣʴʰ ʪʦʯʥʽʰʝ ʩʬʦʨʤʫʣʶʚʘʪʠ ʪʝʤʫ 

ʧʨʦʝʢʪʫ,    ʥʘʜʘʻ   ʧʦʨʘʜʠ    ʱʦʜʦ    ʜʦʧʦʤʽʞʥʦʾ 

ʣʽʪʝʨʘʪʫʨʠ. 

4. ʌʦʨʤʫ-

ʚʘʥʥʷ 

ʦʩʥʦʚʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ   

 ʋʯʥʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟ ʦʩʥʦʚʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ 

ʧʨʦʝʢʪʫ (ʨʦʟʤʽʨ, ʬʫʥʢʮʽʾ ʽ ʪ.ʧ.) ʪʘ ʛʨʘʥʠʯʥʠʤʠ 

ʚʠʤʦʛʘʤʠ, ʷʢʽ ʩʪʘʚʣʷʪʴʩʷ ʜʦ   ʤʘʡʙʫʪʥʴʦʛʦ ʚʠʨʦʙʫ. 

ɺʯʠʪʝʣʴ ʟʜʽʡʩʥʶʻ ʫʪʦʯʥʝʥʥʷ, ʥʘʜʘʻ ʧʦʨʘʜʠ. 

5. ɺʠʙʽʨ 

ʦʧʪʠʤʘʣʴ-

ʥʦʛʦ ʚʘ-

ʨʽʘʥʪʫ  

ʋʯʥʽ ʽʟ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʚʘʨʽʘʥʪʽʚ ʢʦʥʩʪʨʫʶʶʪʴ ʪʘ 

ʥʘʡʙʽʣʴʰ ʚʜʘʣʠʡ, ʚʠʙʠʨʘʶʯʠ ʽʟ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ 

ʧʦʟʠʪʠʚʥʽ ʩʪʦʨʦʥʠ ʢʦʥʩʪʨʫʢʮʽʾ. 

ɺʯʠʪʝʣʴ ʟʜʽʡʩʥʶʻ ʢʦʥʪʨʦʣʴ, ʥʘʜʘʻ ʢʦʥʩʫʣʴʪʘʮʽʾ 

ʫʪʦʯʥʶʻ, ʜʦʧʦʚʥʶʻ. 
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6. ʇʨʦʛʥʦʟʫ-

ʚʘʥʥʷ 

ʤʘʡʙʫʪʥʽʭ 

ʨʝʟʫʣʴʪʘʪ-

ʪʽʚ. 

ʋʯʥʽ    ʫʟʘʛʘʣʴʥʶʶʪʴ    ʝʩʢʽʟ,    ʪʘ   ʦʬʦʨʤʣʝʥʥʷ 

ʧʨʦʝʢʪʫ       (ʜʠʟʘʡʥ,       ʚʠʪʨʘʪʘ       ʤʘʪʝʨʽʘʣʫ, 

ʚʠʟʥʘʯʘʶʪʴʩʷ    ʟ   ʯʘʩʦʤ,    ʱʦ   ʧʦʪʨʽʙʝʥ   ʜʣʷ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʠʨʦʙʫ). 

ɺʯʠʪʝʣʴ     ʩʣʫʭʘʻ     ʫʯʥʽʚ,     ʥʘʜʘʻ     ʧʦʨʘʜʠ, 

ʢʦʥʩʫʣʴʪʘʮʽʾ. 

ʂʦʥʩʪʨʫʢʪʦʨʩʴʢʠʡ ʝʪʘʧ 

7. ʉʢʣʘʜʘʥʥʷ 

ʝʩʢʽʟʫ 

ʋʯʥʽ   ʨʦʟʨʦʙʣʷʶʪʴ   ʨʦʙʦʯʠʡ   ʝʩʢʽʟ   ʚʠʨʦʙʫ   ʟ 

ʦʧʠʩʘʥʥʷʤ. 

ɺʯʠʪʝʣʴ    ʢʦʥʪʨʦʣʶʻ,    ʫʪʦʯʥʶʻ,    ʜʦʧʦʤʘʛʘʻ. 

8. ɼʦʙʽʨ 

ʤʘʪʝʨʽʘʣʽʚ 

 

ʋʯʥʽ ʚʠʟʥʘʯʘʶʪʴ ʽ ʟʘʧʠʩʫʶʪʴ ʜʝʢʽʣʴʢʘ 

ʥʘʡʤʝʥʫʚʘʥʴ ʤʘʪʝʨʽʘʣʽʚ ʽ ʚʠʙʠʨʘʶʪʴ ʪʦʡ, ʷʢʠʡ ʾʤ 

ʥʘʡʙʽʣʴʰ ʧʽʜʭʦʜʠʪʴ. 

ɺʯʠʪʝʣʴ ʥʘʜʘʻ ʧʦʨʘʜʠ. 

9. ɺʠʙʽʨ   

ʽʥʩʪʨʫ-

ʤʝʥʪʽʚ 

ʋʯʥʽ     ʚʠʟʥʘʯʘʶʪʴ     ʽ     ʟʘʧʠʩʫʶʪʴ     ʧʝʨʝʣʽʢ  

ʥʝʦʙʭʽʜʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʽ ʦʙʣʘʜʥʘʥʴ. 

ɺʯʠʪʝʣʴ ʥʘʜʘʻ ʧʦʨʘʜʠ. 

10. ɺʠʙʽʨ        

ʪʝʭʥʦʣʦʛʽʾ 

ʦʙʨʦʙʢʠ        

ʜʝʪʘʣʝʡ 

ʚʠʨʦʙʫ 

ʋʯʥʽ ʚʠʙʠʨʘʶʪʴ, ʘʥʘʣʽʟʫʶʪʴ ʽ ʚʠʟʥʘʯʘʶʪʴʩʷ: ʷʢʦʶ   

"ʨʘʮʽʦʥʘʣʴʥʦʶ    ʪʝʭʥʦʣʦʛʽʻʶ    ʙʫʜʫʪʴ ʦʙʨʦʙʣʷʪʠ 

ʜʝʪʘʣʽ ʚʠʨʦʙʫ, ʷʢʠʡ ʚʠʜ ʟ'ʻʜʥʘʥʥʷ ʜʝʪʘʣʝʡ ʙʫʜʫʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ, ʷʢ ʦʟʜʦʙʣʷʪʴ ʛʦʪʦʚʠʡ ʚʠʨʽʙ. 

ɺʯʠʪʝʣʴ ʩʧʦʩʪʝʨʽʛʘʻ, ʟʜʽʡʩʥʶʻ ʢʦʥʪʨʦʣʴ. 

11. ɽʢʦʥʦʤʽʯʥʝ 

ʪʘ ʝʢʦʣʦʛʽʯ-

ʥʝ ʦʙˇʨʫʥ-

ʪʫʚʘʥʥʷ. 

ʋʯʥʽ     ʨʦʟʨʘʭʦʚʫʶʪʴ     ʩʦʙʽʚʘʨʪʽʩʪʴ     ʚʠʨʦʙʫ, 

ʧʨʦʚʦʜʷʪʴ ʝʢʦʣʦʛʽʯʥʫ ʝʢʩʧʝʨʪʠʟʫ ʤʘʡʙʫʪʥʴʦʛʦ 

ʚʠʨʦʙʫ. ɺʯʠʪʝʣʴ ʥʘʜʘʻ ʜʦʧʦʤʦʛʫ, ʢʦʥʪʨʦʣʶʻ. 

12. ʄʽʥʽʤʘʨ-

ʢʝʪʠʥʛʦʚʽ 

ʜʦʩʣʽʜʞʝʥ

ʥʷ. 

ʋʯʥʽ    ʚʠʚʯʘʶʪʴ    ʧʦʧʠʪ    ʪʘ    ʧʨʦʧʦʟʠʮʽʾ    ʥʘ 

ʩʧʨʦʝʢʪʦʚʘʥʫ ʧʨʦʜʫʢʮʽʶ, ʨʦʟʨʦʙʣʷʶʪʴ ʚʣʘʩʥʠʡ 

ʪʦʚʘʨʥʠʡ ʟʥʘʢ, ʟʜʽʡʩʥʶʶʪʴ ʧʦʰʫʢ ʧʨʦʧʦʟʠʮʽʡ ʽ 

ʤʦʞʣʠʚʦʩʪʝʡ     ʨʝʘʣʽʟʫʚʘʪʠ     ʩʢʦʥʩʪʨʫʡʦʚʘʥʠʡ 

ʦʙ'ʻʢʪ ʧʨʦʝʢʪʫʚʘʥʥʷ. ɺʯʠʪʝʣʴ ʥʘʜʘʻ ʧʦʨʘʜʠ. 

13. ʆʨʛʘʥʽʟʘ-

ʮʽʷ ʨʦʙʦ-

ʯʦʛʦ 

ʤ̔ ʩʮʷ. 

ʋʯʥʽ ʧʽʜʙʠʨʘʶʪʴ ʽ ʨʦʟʤʽʱʫʶʪʴ ʥʘ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ 

ʤʘʪʝʨʽʘʣʠ, ʽʥʩʪʨʫʤʝʥʪʠ, ʟʚʝʨʪʘʶʪʴ ʫʚʘʛʫ ʥʘ   

ʦʩʚʽʪʣʝʥʥʷ,   ʜʦʪʨʠʤʘʥʥʷ   ʥʦʨʤ   ʽ   ʧʨʘʚʠʣ 

ʧʦʚʝʜʽʥʢʠ. ɺʯʠʪʝʣʴ ʥʘʜʘʻ ʜʦʧʦʤʦʛʫ. 

ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʝʪʘʧ 
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14. ɺʠʢʦʥʘʥʥʷ 

ʪʝʭʥʦʣʦʛʽʯ

ʥʠʭ 

ʦʧʝʨʘʮʽʡ. 

ʋʯʥʽ    ʚʠʢʦʥʫʶʪʴ    ʦʧʝʨʘʮʽʾ    ʟ    ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʜʝʪʘʣʝʡ    ʚʠʨʦʙʫ,    ʢʦʨʝʢʪʫʶʪʴ    ʧʦʩʣʽʜʦʚʥʽʩʪʴ 

ʦʧʝʨʘʮʽʡ,    ʨʝʞʠʤʠ    ʦʙʨʦʙʢʠ,    ʧʦʩʣʽʜʦʚʥʽʩʪʴ 

ʩʢʣʘʜʘʥʥʷ ʚʠʨʦʙʫ. ɺʯʠʪʝʣʴ      ʩʧʦʩʪʝʨʽʛʘʻ,      

ʢʦʥʪʨʦʣʶʻ,      ʥʘʜʘʻ ʢʦʥʩʫʣʴʪʘʮʽʾ,        ʜʦʧʦʤʦʛʫ,        

ʩʣʽʜʢʫʻ        ʟʘ ʜʦʪʨʠʤʘʥʥʷʤ ʧʨʘʚʠʣ ʪʝʭʥʽʢʠ 

ʙʝʟʧʝʢʠ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ           ʪʝʭʥʦʣʦʛʽʯʥʠʭ           

ʦʧʝʨʘʮʽʡ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʪʘ ʦʙʣʘʜʥʘʥʥʷʤ.                             

15. ʉʘʤʦʢʦʥ-

ʪʨʦʣʴ   

ʩʚʦʻʾ 

ʜʽʷʣʴʥʦʩʪʽ. 

ʋʯʥʽ   ʟʜʽʡʩʥʶʶʪʴ   ʢʦʥʪʨʦʣʴ   ʷʢʦʩʪʽ   ʦʙʨʦʙʢʠ 

ʜʝʪʘʣʝʡ ʢʦʥʩʪʨʫʢʮʽʾ ʧʽʜ ʯʘʩ ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʘ 

ʩʢʣʘʜʘʥʥʷ ʚʠʨʦʙʫ. ɺʯʠʪʝʣʴ ʩʧʦʩʪʝʨʽʛʘʻ, 

ʢʦʥʪʨʦʣʶʻ. 

16. ɼʦʪʨʠʤʫ-

ʚʘʥʥʷ ʪʨʫ-

ʜʦʚʦʾ ʜʠʩ.-

ʮʠʧʣʽʥʥʠ 

ʋʯʥʽ      ʩʣʽʜʢʫʶʪʴ      ʪʘ      ʢʦʥʪʨʦʣʶʶʪʴ      ʟʘ 

ʜʦʪʨʠʤʘʥʥʷʤ   ʜʠʩʮʠʧʣʽʥʠ       ʧʽʜ   ʯʘʩ   ʫʨʦʢʫ, 

ʩʘʤʦʚʠʭʦʚʫʶʪʴʩʷ. ɺʯʠʪʝʣʴ ʩʧʦʩʪʝʨʽʛʘʻ ʪʘ ʟʜʽʡʩʥʶʻ 

ʢʦʥʪʨʦʣʴ ʟʘ ʧʦʚʝʜʽʥʢʦʶ ʫʯʥʽʚ. 

17. ʆʮʽʥʢʘ 

ʷʢʦʩʪʽ. 

ʋʯʥʽ     ʦʮʽʥʶʶʪʴ     ʷʢʽʩʪʴ     ʩʢʦʥʩʪʨʫʡʦʚʘʥʦʛʦ 

ʚʠʨʦʙʫ, ʧʦʨʽʚʥʷʥʦ ʜʦ ʚʽʜʦʤʠʭ ʪʘ ʪʝʦʨʝʪʠʯʥʦʛʦ. 

 ɺʯʠʪʝʣʴ ʩʧʦʩʪʝʨʽʛʘʻ, ʧʝʨʝʚʽʨʷʻ, ʦʙʛʦʚʦʨʶʻ. 

ɿʘʢʣʶʯʥʠʡ ʝʪʘʧ 

18. ʂʦʨʝʛʫʚʘ-

ʥʥʷ ʽ 

ʚʠʢʦʥʘ-

ʥʦʛʦ 

ʚʠʨʦʙʫ. 

ʋʯʥʽ     ʧʦʨʽʚʥʶʶʪʴ     ʚʠʢʦʥʘʥʠʡ     ʧʨʦʝʢʪ     ʽʟ 

ʟʘʧʣʘʥʦʚʘʥʠʤ,       ʫʩʫʚʘʶʪʴ       ʥʝʜʦʣʽʢʠ       ʪʘ 

ʥʝʧʦʣʘʜʢʠ. 

 ɺʯʠʪʝʣʴ ʘʥʘʣʽʟʫʻ, ʜʦʧʦʤʘʛʘʻ, ʥʘʜʘʻ ʧʦʨʘʜʠ. 

19. ɺʠʧʨʦʙʫ-

ʚʘʥʥʷ 

ʧʨʦʝʢʪʫ. 

ʋʯʥʽ   ʟʜʽʡʩʥʶʶʪʴ   ʚʠʧʨʦʙʦʚʫʚʘʥʥʷ   ʛʦʪʦʚʦʛʦ 

ʚʠʨʦʙʫ. 

 ɺʯʠʪʝʣʴ ʩʧʦʩʪʝʨʽʛʘʻ, ʥʘʜʘʻ ʢʦʥʩʫʣʴʪʘʮʽʾ. 

20. ʉʘʤʦʦʮʽʥʢ

ʘ ʧʨʦʝʢʪʫ. 

ʋʯʥʽ      ʟʜʽʡʩʥʶʶʪʴ      ʩʘʤʦʘʥʘʣʽʟ      ʚʘʨʪʦʩʪʽ, 

ʩʘʤʦʦʮʽʥʢʫ ʜʦʩʷʛʥʫʪʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

 ɺʯʠʪʝʣʴ ʩʧʦʩʪʝʨʽʛʘʻ, ʥʘʜʘʻ ʢʦʥʩʫʣʴʪʘʮʽʾ. 

21. ɸʥʘʣʽʟ 

ʧʽʜʩʫʤʢʽʚ. 

ʋʯʥʽ   ʟʜʽʡʩʥʶʶʪʴ   ʘʥʘʣʽʟ   ʧʨʦʚʝʜʝʥʦʾ  ʨʦʙʦʪʠ, 

ʧʽʜʚʦʜʷʪʴ ʧʽʜʩʫʤʢʠ.  

ɺʯʠʪʝʣʴ ʩʧʦʩʪʝʨʽʛʘʻ. 

22. ʆʬʦʨʤʣʝʥ

ʥʷ. 

ʋʯʥʽ   ʦʬʦʨʤʣʶʶʪʴ   ʧʨʦʝʢʪ   ʽʟ   ʚʩʪʘʥʦʚʣʝʥʠʤʠ 

ʚʠʤʦʛʘʤʠ. ɺʯʠʪʝʣʴ ʥʘʜʘʻ ʜʦʧʦʤʦʛʫ, ʢʦʥʩʫʣʴʪʘʮʽʾ, 

ʧʦʨʘʜʠ. 

23 ɿʘʭʠʩʪ 

ʧʨʦʝʢʪʫ. 

ʋʯʥʽ ʧʝʨʝʜ ʦʜʥʦʣʽʪʢʘʤʠ ʪʘ ʛʨʫʧʦʶ ʝʢʩʧʝʨʪʽʚ 

ʚʠʢʦʥʫʶʪʴ    ʜʝʤʦʥʩʪʨʘʮʽʾ,    ʚʽʜʧʦʚʽʜʘʶʪʴ    ʥʘ 

ʟʘʧʠʪʘʥʥʷ.  

ɺʯʠʪʝʣʴ   ʟʜʽʡʩʥʶʻ   ʢʦʥʪʨʦʣʴ,    ʩʣʫʭʘʻ,   ʙʝʨʝ 

ʫʯʘʩʪʴ ʚ ʦʮʽʥʮʽ ʧʨʦʝʢʪʫ. 
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ɺʘʞʣʠʚʦ ʚ ʧʨʦʮʝʩʽ ʧʨʦʝʢʪʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʱʦʙ ʫʯʥʽ 

ʫʩʚʽʜʦʤʠʣʠ, ʱʦ ʥʘ ʚʩʽʭ ʾʾ ʝʪʘʧʘʭ ʤʘʻ ʙʫʪʠ ʥʝ ʨʝʧʨʦʜʫʢʪʠʚʥʝ - ʩʪʨʦʛʦ 

ʧʦʩʣʽʜʦʚʥʝ ʜʦʪʨʠʤʘʥʥʷ ʩʪʘʜʽʡ ʪʘ ʝʣʝʤʝʥʪʽʚ ʝʪʘʧʽʚ ʚʟʘʛʘʣʽ, ʘ ʦʚʦʣʦʜʽʥʥʷ 

ʫʯʥʷʤʠ ʘʣʛʦʨʠʪʤʦʤ ʦʨʛʘʥʽʟʘʮʽʾ, ʬʦʨʤʫʚʘʥʥʷ ʚ ʥʠʭ ʝʣʝʤʝʥʪʽʚ 

ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʢʫʣʴʪʫʨʠ, ʨʦʟʚʠʪʦʢ ʟʜʘʪʥʦʩʪʽ ʜʦ ʛʝʥʝʨʘʮʽʾ ʽʜʝʡ, ʾʭʥʴʦʛʦ 

ʘʥʘʣʽʟʫ, ʩʘʤʦʩʪʽʡʥʦʛʦ ʫʭʚʘʣʝʥʥʷ ʨʽʰʝʥʥʷ, ʬʦʨʤʫʣʶʚʘʥʥʷ ʚʣʘʩʥʦʾ ʜʫʤʢʠ, 

ʧʦʟʠʮʽʾ, ʚʟʘʻʤʦʜʽʾ ʽ ʜʽʘʣʦʛʫ ʚ ʧʨʦʮʝʩʽ ʨʦʟʚ'ʷʟʫʚʘʥʥʷ ʩʧʽʣʴʥʠʭ ʟʘʜʘʯ, 

ʨʦʟʨʦʙʮʽ ʽ ʚʠʛʦʪʦʚʣʝʥʥʽ ʧʨʦʝʢʪʽʚ [3]. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 

1. ñʅʘʮʽʦʥʘʣʴʥʘ ʜʦʢʪʨʠʥʘ ʨʦʟʚʠʪʢʫ ʦʩʚʽʪʠ ʋʢʨʘʾʥʠ ʫ ʍʍɯ ʩʪʦʣʽʪʪʽ ò 

// ñʆʩʚʽʪʘ ʋʢʨʘʾʥʠò ˉ29, 18 ʣʠʧʥʷ 2001ʨ. 

2. ʊʭʦʨʞʝʚʩʢʠʡ ɼ. ʆ. ʄʝʪʦʜʠʢʘ ʪʨʫʜʦʚʦʛʦ ʽ ʧʨʦʬʝʩʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ 

ʪʘ ʚʠʢʣʘʜʘʥʥʷ ʟʘʛʘʣʴʥʦʪʝʭʥʽʯʥʠʭ ʜʠʩʮʠʧʣʽʥ / ɼ. ʆ. ʊʭʦʨʞʝʚʩʴʢʠʡ. ï ʂ. : 

ɺʠʱʘ ʰʢʦʣʘ, 1992. ï 334 ʩ.  

3. ʂʦʙʝʨʥʠʢ ʆ. ʄ. ʇʨʦʝʢʪʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʘ ʩʠʩʪʝʤʘ ʪʨʫʜʦʚʦʛʦ 

ʥʘʚʯʘʥʥʷ / ʆ. ʄ. ʂʦʙʝʨʥʠʢ // ʊʨʫʜʦʚʘ ʧʽʜʛʦʪʦʚʢʘ ʚ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ. ï 

2003. ï ˉ 4. ï ʉ. 8ï12. 

In this article the problem of creativity in the preparation of future 

teachers of labor studies, including application design and technological 

approach for students. 

Key words: art, creativity, work training, project activities. 

ʋɼʂ 004.05  

   ɺ.ʄ.ʈʦʤʘʥʶʢ, ʘʩʠʩʪʝʥʪ  

ʆʉʆɹʃʀɺʆʉʊɯ ɻʈɸʌɯʏʅʆɻʆ ʈɽɼɸʂʊʆʈɸ   

ADOBE PHOTOSHOP CS5 

ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʛʨʘʬʽʯʥʽ ʨʝʜʘʢʪʦʨʠ Adobe Photoshop. ʈʦʟʛʣʷʥʫʪʦ ʦʩʦʙʣʠʚʦʩʪʽ  

ʚʝʨʩʽʾ  CS5 ʪʘ ʧʦʢʘʟʘʥʦ ʜʦʮʽʣʴʥʽʩʪʴ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʨʽʟʥʠʭ ʩʬʝʨʘʭ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ:  Adobe Photoshop CS5, ʽʥʩʪʨʫʤʝʥʪʠ, ʛʨʘʬʽʯʥʠʡ ʨʝʜʘʢʪʦʨ.  

Adobe Photoshop - ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʛʨʘʬʽʯʥʠʡ ʨʝʜʘʢʪʦʨ, 

ʨʦʟʨʦʙʣʝʥʠʡ ʽ ʨʦʟʧʦʚʩʶʜʞʫʻʪʴʩʷ ʬʽʨʤʦʶ Adobe Systems. ɺ ʦʩʥʦʚʥʦʤʫ 

ʧʨʘʮʶʻ ʟ ʨʘʩʪʨʦʚʠʤʠ ʟʦʙʨʘʞʝʥʥʷʤʠ, ʧʨʦʪʝ ʤʘʻ ʜʝʷʢʽ ʚʝʢʪʦʨʥʽ 

ʽʥʩʪʨʫʤʝʥʪʠ. ʇʨʦʜʫʢʪ ʻ ʣʽʜʝʨʦʤ ʨʠʥʢʫ ʚ ʦʙʣʘʩʪʽ ʢʦʤʝʨʮʽʡʥʠʭ ʟʘʩʦʙʽʚ 

ʨʝʜʘʛʫʚʘʥʥʷ ʨʘʩʪʨʦʚʠʭ ʟʦʙʨʘʞʝʥʴ, ʽ ʥʘʡʙʽʣʴʰ ʚʽʜʦʤʠʤ ʧʨʦʜʫʢʪʦʤ ʬʽʨʤʠ 

Adobe. ɺ ʜʘʥʠʡ ʯʘʩ Photoshop ʜʦʩʪʫʧʥʠʡ ʥʘ ʧʣʘʪʬʦʨʤʘʭ Mac OS X / Mac 

OS ʽ Microsoft Windows.  
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 ʋ 2010 ʨʦʮʽ  ʙʫʚ ʚʠʧʫʱʝʥʠʡ ʛʨʘʬʽʯʥʠʡ ʨʝʜʘʢʪʦʨ Adobe Photoshop 

CS5, CS5 Extended (12.0). ʗʢʠʡ ʤʘʻ ʭʘʨʘʢʪʝʨʥʽ ʦʩʦʙʣʠʚʦʩʪʽ, ʘ ʩʘʤʝ: 

 ʪʝʢʩʪʦʚʠʡ ʧʘʢʝʪ TLF, ʱʦ ʨʦʟʰʠʨʶʻ ʤʦʞʣʠʚʦʩʪʽ ʨʦʙʦʪʠ ʟ 

ʪʝʢʩʪʦʤ, ʽ ʜʦʜʘʻ ʥʦʚʽ ʘʪʨʠʙʫʪʠ ʜʦ ʪʝʢʩʪʫ, ʩʧʝʮʩʠʤʚʦʣʠ ʽ ʪʝʢʩʪʦʚʠʤ 

ʢʦʥʪʝʡʥʝʨʽʚ; 

 ʚʚʝʜʝʥʥʷ API ʜʣʷ Text Layout Framework (TLF); 

 ʚʙʫʜʦʚʫʚʘʥʥʽ ʰʨʠʬʪʠ; 

 ʚʠʜʘʣʝʥʥʷ Carbon-ʝʣʝʤʝʥʪʽʚ ʜʣʷ Mac-ʚʝʨʩʽʾ, ʷʢʽ ʥʝ 

ʧʽʜʪʨʠʤʫʶʪʴʩʷ ʚ Maʩ OS X 10.6 Snow Leopard; 

 ʨʝʦʨʛʘʥʽʟʦʚʘʥʠʡ ʽʥʪʝʨʬʝʡʩ, ʱʦ ʧʦʟʙʘʚʣʷʻ ʢʦʨʠʩʪʫʚʘʯʘ ʚʽʜ 

ʥʝʩʢʽʥʯʝʥʥʠʭ ʢʘʩʢʘʜʥʠʭ ʜʽʘʣʦʛʽʚ ʽ ʤʝʥʶ; 

  ʚ ʧʘʥʝʣʴ çInfoè, ʪʝʧʝʨ ʢʦʦʨʜʠʥʘʪʠ X / Y ʽ W / H ʙʫʜʫʪʴ 

ʦʥʦʚʣʶʚʘʪʠʩʷ ʚ ʯʘʩʽ, ʘ ʪʘʢʦʞ ʧʨʠ ʥʘʚʝʜʝʥʥʽ ʥʘ ʦʙ'ʻʢʪ ʚʽʜʦʙʨʘʟʠʪʴʩʷ ʡʦʛʦ 

RGBA-ʟʥʘʯʝʥʥʷ; 

 ʢʦʣʦʨ-ʤʽʢʩʝʨ, ʪʝʧʝʨ ʚʽʥ ʥʘʙʣʠʞʝʥʠʡ ʜʦ ʩʪʘʥʜʘʨʪʥʦʛʦ ʢʦʣʦʨ-

ʤʽʢʩʝʨʠ Adobe, ʽ ʜʦʟʚʦʣʷʻ ʪʘʢʦʞ ʩʪʚʦʨʶʚʘʪʠ ʛʨʘʜʽʻʥʪʠ ʚʥʠʟʫ ʧʘʥʝʣʽ; 

 ʥʦʚʠʡ XML-based. FLA ʬʦʨʤʘʪ, ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʫ ʚʠʛʣʷʜʽ XML-

ʦʩʥʦʚʠ ʟ ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦ ʜʦʢʫʤʝʥʪ ʽ ʚʩʽʤʘ ʩʫʧʫʪʥʽʤʠ ʦʙ'ʻʢʪʘʤʠ ʚ 

ʦʜʥʦʤʫ ʬʘʡʣʽ; 

 ʧʦʣʽʧʰʝʥʥʷ ʨʦʙʦʪʠ ʟ Cue Points (ʢʣʶʯʦʚʠʤʠ ʪʦʯʢʘʤʠ) ʜʣʷ 

ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ Flash-ʚʽʜʝʦ, ʪʝʧʝʨ ʦʩʥʦʚʥʝ ʫʧʨʘʚʣʽʥʥʷ Cue Points 

ʧʝʨʝʥʝʩʝʥʦ ʥʘ ʧʘʥʝʣʴ Properties ʧʦʧʝʨʝʜʥʽʡ Flash-ʚʽʜʝʦ ʧʽʜ ʯʘʩ ʩʪʚʦʨʝʥʥʷ, 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʦʚʦʛʦ FLVPlayback-ʢʦʤʧʦʥʝʥʪʘ ʜʣʷ ʧʦʧʝʨʝʜʥʴʦʛʦ 

ʧʝʨʝʛʣʷʜʫ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ; 

 ʧʦʣʽʧʰʝʥʥʷ ʧʘʥʝʣʽ Compiler Error. 

 ʪʘʢʦʞ Adobe Photoshop CS5 ʫʜʦʩʢʦʥʘʣʝʥʠʡ ʥʦʚʠʤʠ 

ʽʥʩʪʨʫʤʝʥʪʘʤʠ;  

 Content Aware Fill - ʟʘʣʠʚʢʘ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʝʣʝʤʝʥʪʽʚ 

ʟʦʙʨʘʞʝʥʥʷ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʧʨʠʙʨʘʪʠ ʥʝʧʦʪʨʽʙʥʽ ʝʣʝʤʝʥʪʠ ʥʘ ʟʦʙʨʘʞʝʥʥʽ 

ʧʨʦʩʪʦ ʚʠʜʘʣʠʚʰʠ ʾʭ. ʌʦʥ ʧʽʜ ʮʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʜʦʤʘʣʴʦʚʫʻʪʴʩʷ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʝʣʝʤʝʥʪʽʚ ʟʦʙʨʘʞʝʥʥʷ; 

 ɯʥʩʪʨʫʤʝʥʪ Spot Healing Brush c ʛʘʣʦʯʢʦʶ Content Aware High 

Dynamic Range Imaging, HDRI ʘʙʦ ʧʨʦʩʪʦ HDR - ʟʘʛʘʣʴʥʘ ʥʘʟʚʘ 

ʪʝʭʥʦʣʦʛʽʡ ʨʦʙʦʪʠ ʟ ʟʦʙʨʘʞʝʥʥʷʤʠ  ̔ ʚʽʜʝʦ, ʜʽʘʧʘʟʦʥ ʷʩʢʨʘʚʦʩʪʽ ʷʢʠʭ 

ʧʝʨʝʚʠʱʫʻ ʤʦʞʣʠʚʦʩʪʽ ʩʪʘʥʜʘʨʪʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ʗʢʱʦ ʧʦʪʨʽʙʥʦ ʟʨʦʙʠʪʠ HDR ʟʦʙʨʘʞʝʥʥʷ, ʪʦ ʥʝʦʙʭʽʜʥʦ ʜʝʢʽʣʴʢʘ ʟʥʽʤʢʽʚ, 

ʟʥʷʪʠʭ ʚ ʦʜʥʦʤʫ ʤʽʩʮʽ ʟ ʨʽʟʥʦʶ ʝʢʩʧʦʟʠʮʽʻʶ. ʇʦʪʽʤ ʚʩʽ ʮʽ ʟʥʽʤʢʠ ʤʦʞʥʘ ʜʦʜʘʪʠ ʚ 

Photoshop ʽ ʯʝʨʝʟ ʤʝʥʶ File - Automate - Merge to HDR ʦʙ'ʻʜʥʘʪʠ ʚ ʦʜʠʥ. ʑʝ 
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ʦʜʥʠʤ ʮʽʢʘʚʠʤ ʤʦʤʝʥʪʦʤ ʻ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʥʥʷ ʽʤʽʪʘʮʽʾ HDR ʚʩʴʦʛʦ ʟ ʦʜʥʦʛʦ 

ʟʥʽʤʢʘ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʨʝʢʮʽʾ - HDR Toning.  

ʋ Photoshop CS5 ʙʫʣʦ ʜʦʜʘʥʦ ʢʽʣʴʢʘ ʥʦʚʠʭ ʪʠʧʽʚ ʢʠʩʪʝʡ. ʊʝʧʝʨ ʚʦʥʠ 

ʥʘʛʘʜʫʶʪʴ ʨʝʘʣʴʥʽ ʢʠʩʪʽ. ɼʦʙʘʚʣʝʥʦ ʥʦʚʠʡ ʽʥʩʪʨʫʤʝʥʪ Mixer Brush (ʄʽʢʩ-

ʢʠʩʪʴ), ʱʦ ʽʤʽʪʫʻ ʨʦʙʦʪʫ ʭʫʜʦʞʥʴʦʾ ʢʠʩʪʽ ʟ ʬʘʨʙʘʤʠ. ʎʝʡ ʽʥʩʪʨʫʤʝʥʪ 

ʤʦʞʝ ʟʤʽʰʫʚʘʪʠ ʢʦʣʴʦʨʫ, ʤʽʥʷʪʠ ʚʦʣʦʛʽʩʪʴ ʢʠʩʪʽ. ɺʨʝʟʫʣʴʪʘʪʽ ʤʦʞʥʘ  

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʬʦʪʦʛʨʘʬʽʶ ʘʙʦ ʢʘʨʪʠʥʢʫ, ʷʢ ʩʚʦʛʦ ʨʦʜʫ ʧʦʣʦʪʥʦ ʘʙʦ 

ʢʦʣʴʦʨʦʚʫ ʧʘʣʽʪʨʫ ʜʣʷ ʞʠʚʦʧʠʩʫ. ɺʠʙʨʘʚʰʠ ʢʦʣʽʨ, ʢʠʩʪʴ ʽʤʽʪʫʻ 

ʟʘʥʫʨʝʥʥʷ ʚ ʩʧʨʘʚʞʥʶ ʬʘʨʙʫ. ʇʨʠ ʙʘʞʘʥʥʽ ʚʠʙʨʘʥʽ ʢʦʣʴʦʨʠ ʤʦʞʫʪʴ 

ʨʦʟʪʽʢʘʪʠʩʷ, ʷʢ ʧʨʠ ʤʘʣʶʚʘʥʥʽ ʤʦʢʨʠʤ ʧʝʥʟʣʝʤ. ʂʦʣʴʦʨʠ ʤʦʞʥʘ 

ʟʤʽʰʫʚʘʪʠ.  ɸʥʽʤʦʚʘʥʘ 3D ʢʠʩʪʴ ʧʨʠ ʧʦʧʝʨʝʜʥʴʦʤʫ ʧʝʨʝʛʣʷʜʽ ʟʤʽʥʶʻʪʴʩʷ 

ʚʽʜ ʦʙʝʨʪʘʥʥʷ ʽ ʪʠʩʢʫ ʥʘ ʥʝʾ. ʉʪʚʦʨʶʻʪʴʩʷ ʧʦʚʥʘ ʽʣʶʟʽʷ ʩʧʨʘʚʞʥʴʦʛʦ 

ʤʘʣʶʚʘʥʥʷ, ʥʘʯʝʙʪʦ ʩʧʨʘʚʞʥʷ ʬʘʨʙʘ ʥʘʥʦʩʠʪʴʩʷ ʥʘ ʧʦʣʦʪʥʦ. 

ʋ Photoshop CS5 ʟʥʘʭʦʜʠʤʦ ʪʘʢʽ ʬʫʥʢʮʽʾ ʷʢ Puppet Warp ʪʘ Content-

Aware Scale. ɿʘ ʜʦʧʦʤʦʛʦʶ Puppet Warp ʤʦʞʥʘ ʧʨʦʚʦʜʠʪʠ ʜʝʬʦʨʤʘʮʽʶ 

ʟʦʙʨʘʞʝʥʥʷ, ʷʢʘ ʚʠʢʦʥʫʻʪʴʩʷ ʰʣʷʭʦʤ ʨʦʟʩʪʘʚʣʝʥʥʷ ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ 

ʷʢʽ ʚ ʧʦʜʘʣʴʰʦʤʫ ʟʤʽʥʶʶʪʴ. Content-Aware Scale ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʫʚʘʪʠ 

ʘʙʦ ʟʙʽʣʴʰʫʚʘʪʠ ʨʦʟʤʽʨ ʟʦʙʨʘʞʝʥʥʷ ʥʝ ʟʤʽʥʶʶʯʠ ʧʨʠ ʮʴʦʤʫ ʚʘʞʣʠʚʠʭ 

ʜʝʪʘʣʝʡ, ʥʘʧʨʠʢʣʘʜ ʣʶʜʝʡ, ʪʚʘʨʠʥ ʽ ʪ.ʜ. ɿʚʠʯʘʡʥʝ ʤʘʩʰʪʘʙʫʚʘʥʥʷ ʟʤʽʥʶʻ 

ʨʦʟʤʽʨ ʧʽʢʩʝʣʽʚ ʦʜʥʦʨʽʜʥʦ, ʘ Content-Aware Scale ʚ ʦʩʥʦʚʥʦʤʫ ʟʘʯʽʧʘʻ 

ʧʽʢʩʝʣʽ ʚ ʪʠʭ ʦʙʣʘʩʪʷʭ, ʷʢʽ ʥʝ ʤʽʩʪʷʪʴ ʚʘʞʣʠʚʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʇʨʠ ʟʘʭʠʩʪʠʪʽ 

ʚʘʞʣʠʚʠʭ ʜʝʪʘʣʝʡ, ʬʫʥʢʮʽʷ Content-Aware Scale ʜʦʟʚʦʣʷʻ ʜʦʜʘʪʠ ʘʣʴʬʘ-

ʢʘʥʘʣ ʚ ʷʢʦʩʪʽ ʟʘʭʠʩʪʫ ʧʽʜ ʯʘʩ ʟʤʽʥʠ ʨʦʟʤʽʨʽʚ. 

ʌʽʣʴʪʨ Lens Correction ʜʦʟʚʦʣʷʻ ʦʙʝʨʪʘʪʠ ʟʦʙʨʘʞʝʥʥʷ, ʚʠʨʽʚʥʶʚʘʪʠ 

ʧʝʨʩʧʝʢʪʠʚʫ, ʘʚʪʦʤʘʪʠʯʥʦ ʦʙʨʽʟʘʶʯʠ ʢʨʘʾ ʟʦʙʨʘʞʝʥʥʷ, ʜʦʜʘʚʘʪʠ 

ʚʽʥʴʻʪʫʚʘʥʥʷ, ʪʨʘʥʩʬʦʨʤʫʚʘʪʠ. 

ʉʣʽʜ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ Rule of Thirds ʫ ʽʥʩʪʨʫʤʝʥʪʽ Crop ʦʩʢʽʣʴʢʠ ʫ 

ʥʴʦʛʦ ʚʢʣʶʯʝʥʦ ʧʨʘʚʠʣʦ ʪʨʝʪʠʥ (rule of thirds). ɺʦʥʦ ʦʜʥʝ ʟ ʢʣʶʯʦʚʠʭ 

ʧʨʘʚʠʣ ʢʦʤʧʦʟʠʮʽʾ ʫ ʬʦʪʦʟʡʦʤʮʽ. ɼʦʟʚʦʣʷʻ ʙʽʣʴʰ ʩʠʣʴʥʦ ʧʝʨʝʜʘʪʠ 

ʧʨʠʨʦʜʥʝ ʩʧʨʠʡʥʷʪʪʷ ʣʶʜʩʴʢʦʛʦ ʦʢʘ ʥʘ ʧʝʚʥʠʭ ʯʘʩʪʠʥʘʭ ʟʦʙʨʘʞʝʥʥʷ. 

ɼʘʥʝ ʧʨʘʚʠʣʦ ʷʚʣʷʻ ʩʦʙʦʶ ʫʷʚʥʫ ʩʽʪʢʫ ʷʢʘ ʢʣʘʜʝʪʴʩʷ ʧʦʚʝʨʭ ʟʦʙʨʘʞʝʥʥʷ, 

ʱʦʙ ʨʦʟʜʽʣʠʪʠ ʡʦʛʦ ʥʘ ʜʝʚ'ʷʪʴ ʨʽʚʥʠʭ ʢʚʘʜʨʘʪʽʚ. ʏʦʪʠʨʠ ʪʦʯʢʠ, ʚ ʷʢʠʭ 

ʧʝʨʝʪʠʥʘʶʪʴʩʷ ʮʽ ʣʽʥʽʾ, ʻ ʬʦʢʫʩʥʠʤʠ ʪʦʯʢʘʤʠ. ʂʦʣʠ ʥʘ ʟʥʽʤʢʫ ʧʨʠʩʫʪʥʽʡ 

ʦʜʠʥ ʦʙ'ʻʢʪ, ʥʘʡʢʨʘʱʝ ʙʫʜʝ ʨʦʟʪʘʰʫʚʘʪʠ ʡʦʛʦ ʟ ʣʽʚʦʛʦ ʙʦʢʫ ʢʘʜʨʫ. ɺʠʥʷʪʦʢ 

ʩʪʘʥʦʚʣʷʪʴ ʢʫʣʴʪʫʨʠ, ʚ ʷʢʠʭ ʽʥʬʦʨʤʘʮʽʷ ʯʠʪʘʻʪʴʩʷ ʩʧʨʘʚʘ ʥʘʣʽʚʦ, ʚ ʮʠʭ 

ʚʠʧʘʜʢʘʭ ʙʽʣʴʰʝ ʚʨʘʞʝʥʥʷ ʩʧʨʘʚʠʪʴ ʨʦʟʪʘʰʦʚʘʥʠʡ ʧʨʘʚʦʨʫʯ ʦʙ'ʻʢʪ.  

ʑʝ ʦʜʥʽʻʶ ʥʝʚʝʣʠʢʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʚ Photoshop CS5 ʻ ʤʦʞʣʠʚʽʩʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽʥʩʪʨʫʤʝʥʪʫ ʃʽʥʽʡʢʠ, ʷʢʠʡ ʧʦʚʠʥʝʥ ʤʘʣʶʚʘʪʠ ʩʪʨʦʛʦ 

ʛʦʨʠʟʦʥʪʘʣʴʥʽ ʣʽʥʽʾ. ɯ Photoshop ʘʚʪʦʤʘʪʠʯʥʦ ʚʠʨʽʚʥʷʻ ʟʦʙʨʘʞʝʥʥʷ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʚʦʨʦʪʦʤ ʬʦʪʦʛʨʘʬʽʾ. ʊʘʢʦʞ ʫ ʩʧʠʩʢʫ ʧʦʣʽʧʰʝʥʴ 
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ʟʥʘʭʦʜʠʪʴʩʷ ʟʙʝʨʝʞʝʥʥʷ 16-ʙʽʪʦʚʠʭ ʬʘʡʣʽʚ JPG ʚ ʦʜʠʥ ʢʨʦʢ. ɯ, ʥʘʨʝʰʪʽ, ʚ 

Photoshop CS5 ʜʦʜʘʥʘ ʤʦʞʣʠʚʽʩʪʴ ʚʠʙʨʘʪʠ ʚʽʜʨʘʟʫ ʢʽʣʴʢʘ ʰʘʨʽʚ ʽ 

ʥʘʣʘʰʪʫʚʘʪʠ ʧʨʦʟʦʨʽʩʪʴ ʚʽʜʨʘʟʫ ʚʩʽʭ.  

ʆʪʞʝ, ʚʠʢʦʨʠʩʪʘʥʥʷ Photoshop CS5 ʻ ʙʽʣʴʰ ʟʨʫʯʥʠʤ ʪʘ ʧʨʦʩʪʽʰʠʤ, 

ʘʣʝ ʥʝ ʤʝʥʰ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ. ɻʨʘʬʽʯʥʠʡ ʨʝʜʘʢʪʦʨ Photoshop CS5 ʻ 

ʥʦʚʠʤ ʧʨʦʛʨʘʤʥʠʤ ʧʨʦʜʫʢʪʦʤ ʥʘ ʨʠʥʢʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʠʡ 

ʚʧʝʚʥʝʥʦ ʟʘʡʤʘʻ ʩʚʦʶ ʥʽʰʫ ʪʘ çʘʚʪʦʨʠʪʝʪè ʫ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ. 

1. ʃʘʡʟʘ ɼʝʡʣʠ, ɹʨʵʜ ɼʝʡʣʠ Adobe Photoshop CS5. ɹʠʙʣʠʷ 

ʧʦʣʴʟʦʚʘʪʝʣʷ = Photoshop CS5 Bible ð ʄ.: çɼʠʘʣʝʢʪʠʢʘè, 2011. ð 

ʉ. 848. ð ISBN 978-5-8459-1716-4.  

2. ʄʵʪʪ ʂʣʦʩʢʦʚʩʢʠ ʉʣʦʠ ʚ Photoshop: ʧʦʣʥʦʝ ʨʫʢʦʚʦʜʩʪʚʦ ʧʦ 

ʧʨʠʤʝʥʝʥʠʶ ʩʘʤʦʛʦ ʵʬʬʝʢʪʠʚʥʦʛʦ ʩʨʝʜʩʪʚʘ, 2-ʝ ʠʟʜʘʥʠʝ = Layers: The 
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ɯ.ɺ.ʉʝʤʝʥʠʰʠʥʘ, ʢʘʥʜʠʜʘʪ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʈʆʃʔ ɯ ʄɯʉʎɽ ʄɸʊɽʄɸʊʀʏʅʀʍ ɼʀʉʎʀʇʃɯʅ ʋ 

ʌʆʈʄʋɺɸʅʅɯ ʇʈʆʌɽʉɯʁʅʀʍ ʂʆʄʇɽʊɽʅʊʅʆʉʊɽʁ  

ɸɻʈɸʈʅʀʂɯɺ 

ʋ ʩʪʘʪʪʽ ʦʙˇʨʫʥʪʦʚʘʥʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʠʢʣʘʜʥʦʾ 

ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʚʠʢʣʘʜʘʥʥʷ  ʤʘʪʝʤʘʪʠʢʠ ʪʘ ʾʾ ʨʦʣʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʧʨʦʬʝʩʽʡʥʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʤʘʡʙʫʪʥʽʭ ʬʘʭʽʚʮʽʚ ʚʠʱʦʾ ʢʚʘʣʽʬʽʢʘʮʽʾ, ʨʦʟʛʣʷʥʫʪʦ ʜʝʷʢʽ ʰʣʷʭʠ 

ʾʾ ʨʝʘʣʽʟʘʮʽʾ ʫ ʚʠʱʦʤʫ ʥʘʚʯʘʣʴʥʦʤʫ ʟʘʢʣʘʜʽ ʘʛʨʘʨʥʦ-ʪʝʭʥʽʯʥʦʾ ʦʩʚʽʪʠ ʧʨʠ ʯʠʪʘʥʥʽ 

ʣʝʢʮʽʡ, ʧʨʦʚʝʜʝʥʥʽ ʧʨʘʢʪʠʯʥʠʭ ʟʘʥʷʪʴ, ʚʠʢʦʥʘʥʥʽ ʩʪʫʜʝʥʪʘʤʠ ʨʦʟʨʘʭʫʥʢʦʚʦ-

ʛʨʘʬʽʯʥʠʭ, ʢʫʨʩʦʚʠʭ ʽ ʜʠʧʣʦʤʥʠʭ ʨʦʙʽʪ, ʾʭ ʫʯʘʩʪʽ ʫ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʽʡ ʪʘ 

ʚʠʥʘʭʽʜʥʠʮʴʢʽʡ ʨʦʙʦʪʽ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʧʨʠʢʣʘʜʥʘ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʚʠʢʣʘʜʘʥʥʷ, ʧʨʦʬʝʩʽʡʥʘ 

ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ, ʝʬʝʢʪʠʚʥʽʩʪʴ ʽ ʥʘʜʽʡʥʽʩʪʴ ʥʘʚʯʘʥʥʷ, ʤʝʪʦʜʠ ʦʧʪʠʤʽʟʘʮʽʾ.  

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʆʩʥʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʚʠʱʦʾ ʰʢʦʣʠ, ʷʢʝ 

ʩʣʽʜʫʻ ʟ ʚʠʤʦʛ ʽ ʧʨʠʥʮʠʧʽʚ ɹʦʣʦʥʩʴʢʦʾ ʜʝʢʣʘʨʘʮʽʾ, ʻ çʦʨʽʻʥʪʘʮʽʷ ʚʠʱʠʭ 

ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ ʥʘ ʢʽʥʮʝʚʠʡ ʨʝʟʫʣʴʪʘʪ: ʟʥʘʥʥʷ, ʫʤʽʥʥʷ ʪʘ ʥʘʚʠʯʢʠ 

ʚʠʧʫʩʢʥʠʢʽʚ, ʱʦ ʧʦʚʠʥʥʽ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʽ ʪʘ ʚʠʢʦʨʠʩʪʘʥʽ ʥʘ ʢʦʨʠʩʪʴ 
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ʜʝʨʞʘʚʠè [1]. ʎʝ ʚʠʤʘʛʘʻ ʛʣʠʙʦʢʦʾ ʧʝʨʝʙʫʜʦʚʠ ʧʩʠʭʦʣʦʛʽʯʥʦʾ, 

ʜʠʜʘʢʪʠʯʥʦʾ, ʤʝʪʦʜʠʯʥʦʾ ʪʘ ʥʘʫʢʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ 

ʧʨʘʮʽʚʥʠʢʽʚ, ʦʧʘʥʫʚʘʥʥʷ ʥʠʤʠ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ ʪʘ ʦʮʽʥʶʚʘʥʥʷ 

ʨʽʚʥʷ ʟʥʘʥʴ, ʫʤʽʥʴ ʽ ʧʨʦʬʝʩʽʡʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʤʘʡʙʫʪʥʽʭ ʬʘʭʽʚʮʽʚ. 

ɺʠʱʘ ʤʘʪʝʤʘʪʠʢʘ, ʷʢ ʦʜʥʘ ʟ ʙʘʟʦʚʠʭ ʥʘʚʯʘʣʴʥʠʭ ʜʠʩʮʠʧʣʽʥ, ʱʦ 

ʚʠʢʣʘʜʘʻʪʴʩʷ ʥʘ ʧʦʯʘʪʢʦʚʠʭ ʢʫʨʩʘʭ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ (ɺʅɿ) 

ʘʛʨʘʨʥʦ-ʪʝʭʥʽʯʥʦʾ ʦʩʚʽʪʠ, ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʧʽʜʛʦʪʦʚʮʽ ʬʘʭʽʚʮʽʚ 

ʚʠʱʦʾ ʢʚʘʣʽʬʽʢʘʮʽʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʦʩʢʽʣʴʢʠ 

ʚʠʚʯʝʥʥʷ ʙʘʛʘʪʴʦʭ ʩʧʦʨʽʜʥʝʥʠʭ ʽ ʬʘʭʦʚʠʭ ʜʠʩʮʠʧʣʽʥ ʚʠʤʘʛʘʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʠʭ ʯʠ ʽʥʰʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʝʪʦʜʽʚ. ʂʫʨʩʦʚʝ ʽ ʜʠʧʣʦʤʥʝ 

ʧʨʦʝʢʪʫʚʘʥʥʷ, ʷʢ ʧʨʘʚʠʣʦ, ʧʦʚôʷʟʘʥʝ ʟ ʧʨʦʚʝʜʝʥʥʷʤ ʧʦʰʫʢʫ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʘʨʽʘʥʪʫ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʨʽʰʝʥʥʷ ʯʠ 

ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʨʦʟʨʘʭʫʥʢʦʤ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ, ʱʦ ʤʦʞʝ ʙʫʪʠ 

ʜʦʩʷʛʥʫʪʘ ʚʥʘʩʣʽʜʦʢ ʾʭ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ. ɾʦʜʥʘ ʟ ʮʠʭ ʟʘʜʘʯ 

ʥʝ ʤʦʞʝ ʙʫʪʠ ʝʬʝʢʪʠʚʥʦ ʨʦʟʚôʷʟʘʥʘ ʙʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ, ʽ ʩʘʤʝ 

ʮʽ ʦʨʽʻʥʪʠʨʠ ʤʘʶʪʴ ʧʝʨʝʙʫʚʘʪʠ ʚ ʧʦʣʽ ʟʦʨʫ ʚʠʢʣʘʜʘʯʘ ʧʨʠ ʚʠʢʣʘʜʘʥʥʽ 

ʮʴʦʛʦ ʧʨʝʜʤʝʪʫ. 

ʊʦʤʫ ʥʝʦʙʭʽʜʥʦʶ ʫʤʦʚʦʶ ʤʘʪʝʤʘʪʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʴʦʛʦ 

ʘʛʨʘʨʥʠʢʘ ʫ ɺʅɿ ʧʦʚʠʥʥʦ ʩʪʘʪʠ ʬʦʨʤʫʚʘʥʥʷ ʡʦʛʦ ʧʨʦʬʝʩʽʡʥʦ-

ʤʘʪʝʤʘʪʠʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ. 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʚʠʟʥʘʯʠʪʠ ʨʦʣʴ ʽ ʤʽʩʮʝ ʤʘʪʝʤʘʪʠʯʥʠʭ ʜʠʩʮʠʧʣʽʥ ʫ 

ʬʦʨʤʫʚʘʥʥʽ ʧʨʦʬʝʩʽʡʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʘʛʨʘʨʥʠʢʽʚ. 

ɸʥʘʣʽʟ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʧʫʙʣʽʢʘʮʽʡ. ʅʘ ʩʴʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʫ ʥʘʫʮʽ 

ʥʘʢʦʧʠʯʝʥʦ ʧʝʚʥʠʡ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʪʝʦʨʝʪʠʢʦ-ʧʨʘʢʪʠʯʥʠʭ 

ʟʘʚʜʘʥʴ, ʧʦʚô̫ ʟʘʥʠʭ ʽʟ ʧʨʦʙʣʝʤʦʶ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʬʝʩʽʡʥʦ-ʤʘʪʝʤʘʪʠʯʥʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʘʛʨʘʨʥʠʢʽʚ. ʆʩʦʙʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʦʙʛʨʫʥʪʫʚʘʥʥʷ 

ʪʝʦʨʝʪʠʯʥʠʭ ʘʩʧʝʢʪʽʚ ʩʫʯʘʩʥʦʾ ʧʨʦʬʝʩʽʡʥʦʾ ʤʘʪʝʤʘʪʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ 

ʤʘʶʪʴ ʧʨʘʮʽ ɻ.ɹʝʚʟʘ, ʄ. ɹʫʨʜʠ, ʄ.ɯʛʥʘʪʝʥʢʦ, ʖ.ʂʦʣʷʛʽʥʘ, ɿ.ʉʣʻʧʢʘʥʴ, 

ɸ.ʉʪʦʣʷʨʘ, ɯ.ʊʝʩʣʝʥʢʦ. ʋ ʜʦʩʣʽʜʞʝʥʥʷʭ ʈ.ɹʣʦʭʽʥʦʾ, ɻ.ɾʫʢʦʚʦʾ, 

ɻ.ɯʣʘʨʽʦʥʦʚʦʾ, ʆ.ɸʚʝʨʝʥʦʾ ʨʦʟʛʣʷʥʫʪʦ ʧʨʦʙʣʝʤʫ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʬʝʩʽʡʥʦ-

ʤʘʪʝʤʘʪʠʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʬʘʭʽʚʮʽʚ ʨʽʟʥʦʛʦ ʧʨʦʬʽʣʶ ʫ ɺʅɿ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʥʦʚʦʾ ʷʢʦʩʪʽ 

ʧʨʦʬʝʩʽʡʥʦʾ ʦʩʚʽʪʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʾʾ ʤʦʜʝʨʥʽʟʘʮʽʾ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʽʥʬʦʨʤʘʪʠʟʘʮʽʷ ʽ ʦʧʪʠʤʽʟʘʮʽʷ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ, ʧʦʛʣʠʙʣʝʥʥʷ ʫ ʚʠʱʠʡ 

ʰʢʦʣʽ ʽʥʪʝʨʘʮʽʡʥʠʭ ʽ ʤʽʞʜʽʩʮʽʧʣʽʥʘʨʥʠʭ ʧʨʦʛʨʘʤ. ʊʦʤʫ ʦʚʦʣʦʜʽʥʥʷ 

ʩʫʯʘʩʥʠʤʠ ʤʘʪʝʤʘʪʠʯʥʠʤʠ ʤʝʪʦʜʘʤʠ ʪʘ ʚʤʽʥʥʷ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʾʭ ʚ 

ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʻ ʦʜʥʠʤ ʟ ʦʙʦʚôʷʟʢʦʚʠʭ ʚʠʤʦʛ, ʷʢʽ ʚʠʩʫʚʘʶʪʴʩʷ 

ʧʝʨʝʜ ʚʠʧʫʩʢʥʠʢʘʤʠ ʚʫʟʽʚ ʧʽʜ ʯʘʩ ʧʨʘʮʝʚʣʘʰʪʫʚʘʥʥʷ. ʎʝ, ʚ ʩʚʦʶ ʯʝʨʛʫ, 

ʟʤʽʥʶʻ ʚʠʤʦʛʠ ʜʦ ʷʢʦʩʪʽ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʾ ʚ ʪʦʤʫ ʯʠʩʣʽ ʡ ʤʘʪʝʤʘʪʠʯʥʦʾ 

ʦʩʚʽʪʠ ʚʠʧʫʩʢʥʠʢʽʚ ʘʛʨʘʨʥʦ-ʪʝʭʥʽʯʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ.   

ɽʬʝʢʪʠʚʥʽʩʪʴ ʥʘʚʯʘʥʥʷ çéʭʘʨʘʢʪʝʨʠʟʫʻ ʩʪʘʥ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ ʥʝ 

ʣʠʰʝ ʚ ʘʚʪʦʥʦʤʥʦʤʫ, ʘʣʝ ʽ ʚ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʤʫ ʚʠʨʘʞʝʥʥʽ ʩʪʦʨʽʥ ʩʠʩʪʝʤʠ 

ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. ʅʘʧʨʠʢʣʘʜ, ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʚʯʝʥʥʷ ʤʘʪʝʤʘʪʠʢʠ 

ʧʦʰʠʨʶʻʪʴʩʷ ʥʘ ʝʬʝʢʪʠʚʥʝ ʚʠʚʯʝʥʥʷ ʬʽʟʠʢʠ, ʦʧʦʨʫ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʽʥʰʠʭ 



 87 

ʧʨʝʜʤʝʪʽʚè [3, c. 26 - 27]. ɽʬʝʢʪʠʚʥʽʩʪʴ ʥʘʚʯʘʥʥʷ ʧʝʨʝʜʙʘʯʘʻ ʪʘʢʦʞ ʡʦʛʦ 

ʥʘʜʽʡʥʽʩʪʴ, ʪʦʙʪʦ ʷʢʽʩʪʴ ʚʩʽʻʾ ʧʽʜʛʦʪʦʚʢʠ ʩʧʝʮʽʘʣʽʩʪʘ, ʱʦ ʟʘʢʽʥʯʫʻ ɺʅɿ, ʜʦ 

ʷʢʦʾ çéʧʨʝʜôʷʚʣʷʶʪʴʩʷ ʜʚʽ ʚʠʤʦʛʠ: 1) ʦʙʩʷʛ ʽ ʷʢʽʩʪʴ ʟʥʘʥʴ ʧʦʚʠʥʥʽ 

ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʤʦʛʘʤ, ʫʩʪʘʥʦʚʣʝʥʠʤ ʧʦ ʚʩʽʭ ʧʘʨʘʤʝʪʨʘʭ ʜʦ ʩʧʝʮʽʘʣʽʩʪʘ 

ʜʘʥʦʛʦ ʧʨʦʬʽʣʶ; 2) ʦʪʨʠʤʘʥʽ ʚʤʽʥʥʷ, ʥʘʚʠʯʢʠ ʽ ʥʘʫʢʦʚʠʡ ʢʨʫʛʦʟʽʨ 

ʧʦʚʠʥʥʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʡʦʛʦ ʪʚʦʨʯʫ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴè [3, c.27]. 

ʇʨʠ ʚʠʢʣʘʜʘʥʥʽ ʚʠʱʦʾ ʤʘʪʝʤʘʪʠʢʠ ʥʝʦʙʭʽʜʥʦ ʨʝʘʣʽʟʫʚʘʪʠ ʜʚʽ 

ʦʩʥʦʚʥʽ ʟʘʜʘʯʽ: ʟ ʦʜʥʦʛʦ ʙʦʢʫ ʧʨʝʜʩʪʘʚʠʪʠ ʤʘʪʝʤʘʪʠʢʫ ʷʢ ʮʽʣʽʩʥʫ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʫ ʥʘʫʢʫ, ʷʢʘ ʻ ʘʙʩʪʨʘʢʪʥʦʶ ʤʦʜʝʣʣʶ ʨʝʘʣʴʥʦʛʦ ʩʚʽʪʫ, ʘ ʟ 

ʽʥʰʦʛʦ ï ʧʦʢʘʟʘʪʠ ʰʠʨʦʢʽ ʤʦʞʣʠʚʦʩʪʽ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʧʨʠ ʾʭ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʚ ʽʥʰʠʭ ʥʘʚʯʘʣʴʥʠʭ ʜʠʩʮʠʧʣʽʥʘʭ ʽ ʟʘʩʪʦʩʫʚʘʥʥʽ ʜʦ 

ʨʦʟʚôʷʟʫʚʘʥʥʷ ʧʨʠʢʣʘʜʥʠʭ ʟʘʜʘʯ. ɿ ʮʴʦʛʦ ʧʨʠʚʦʜʫ ʘʢʘʜʝʤʽʢ ɹ.ɺ. ɻʥʝʜʝʥʢʦ 

ʟʘʫʚʘʞʫʻ: çʄʘʪʝʤʘʪʠʢʫ ʚʽʜʥʦʩʷʪʴ ʜʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʥʘʫʢ, ʽ ʮʝ 

ʧʨʘʚʠʣʴʥʦ. ɸʣʝ ʱʦʙ ʫʯʝʥʴ ʟʨʦʟʫʤʽʚ ʮʝ, ʡʦʤʫ ʧʦʪʨʽʙʥʦ ʥʝʦʜʥʦʨʘʟʦʚʦ 

ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʪʠ ʬʫʥʜʘʤʝʥʪʦʤ ʯʦʛʦ ʽ ʷʢ ʚʦʥʘ ʩʪʘʻ. ɸ ʜʣʷ ʮʴʦʛʦ 

ʥʝʦʙʭʽʜʥʦ ʧʦʢʘʟʘʪʠ ʥʘ ʯʠʩʝʣʴʥʠʭ ʧʨʠʢʣʘʜʘʭ, ʷʢ ʽ ʯʦʤʫ ʤʝʪʦʜʠ 

ʤʘʪʝʤʘʪʠʢʠ ʜʦʟʚʦʣʷʶʪʴ ʨʦʟʚôʷʟʫʚʘʪʠ ʟʘʜʘʯʽ ʧʨʘʢʪʠʢʠ ʽ ʷʢ ʟʘʜʘʯʽ 

ʧʨʘʢʪʠʢʠ ʥʝʦʜʤʽʥʥʦ ʧʨʠʚʦʜʷʪʴ ʜʦ ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ 

ʩʘʤʦʾ ʤʘʪʝʤʘʪʠʢʠ ʪʘ ʾʾ ʤʝʪʦʜʽʚè [4, c.5]. 

ʇʨʠ ʚʠʢʣʘʜʘʥʥʽ ʚʠʱʦʾ ʤʘʪʝʤʘʪʠʢʠ ʧʦʪʨʽʙʥʦ, ʧʦ ʤʦʞʣʠʚʦʩʪʽ, 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʝʨʤʽʥʦʣʦʛʽʶ, ʩʠʤʚʦʣʽʢʫ ʽ ʤʝʪʦʜʠʢʫ, ʷʢʘ ʚʞʝ ʟʥʘʡʦʤʘ 

ʩʪʫʜʝʥʪʘʤ ʟ ʽʥʰʠʭ ʥʘʚʯʘʣʴʥʠʭ ʧʨʝʜʤʝʪʽʚ,  ʰʫʢʘʪʠ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ 

ʟʚʽʣʴʥʝʥʥʷ ʧʨʦʛʨʘʤʠ ʥʘʚʯʘʣʴʥʦʾ ʜʠʩʮʠʧʣʽʥʠ ʚʽʜ ʟʘʩʪʘʨʽʣʠʭ ʧʦʥʷʪʴ, 

ʤʝʪʦʜʽʚ ʽ ʟʘʜʘʯ, ʷʢʽ ʩʴʦʛʦʜʥʽ ʤʦʞʫʪʴ ʙʫʪʠ ʝʬʝʢʪʠʚʥʦ ʨʦʟʚôʷʟʘʥʽ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʢʦʤʧôʶʪʝʨʘ, ʙʽʣʴʰʝ ʫʚʘʛʠ ʧʨʠʜʽʣʠʪʠ ʨʦʟʨʦʙʮʽ ʤʘʪʝʤʘʪʠʯʥʠʭ 

ʤʦʜʝʣʝʡ ʦʧʪʠʤʽʟʘʮʽʡʥʠʭ ʚʠʨʦʙʥʠʯʠʭ ʟʘʜʘʯ ʪʘ ʾʭ ʨʦʟʚôʷʟʫʚʘʥʥʶ ʨʽʟʥʠʤʠ 

ʤʝʪʦʜʘʤʠ, ʟʦʢʨʝʤʘ, ʟʘʩʦʙʘʤʠ ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ ʯʠʩʣʝʥʥʷ.  

ʅʘʚʝʜʝʤʦ ʜʝʷʢʽ ʧʨʠʢʣʘʜʠ. ʇʨʘʢʪʠʢʘ ʧʦʢʘʟʫʻ, ʱʦ ʚʠʧʫʩʢʥʠʢʠ ʰʢʽʣ, 

ʚʠʚʯʘʶʯʠ ʤʘʪʝʤʘʪʠʢʫ ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ, ʪʘʢ ʽ ʥʝ ʟʘʩʚʦʾʣʠ ʜʝʷʢʠʭ 

ʦʩʥʦʚʥʠʭ ʧʦʥʷʪʴ ʽ, ʚ ʢʨʘʱʦʤʫ ʚʠʧʘʜʢʫ, ʤʦʞʫʪʴ ʜʘʚʘʪʠ ʬʦʨʤʘʣʴʥʽ 

ʚʽʜʧʦʚʽʜʽ, ʥʝ ʫʩʚʽʜʦʤʣʶʶʯʠ ʥʘʣʝʞʥʦ ʾʭ ʩʫʪʽ. ʅʘʧʨʠʢʣʘʜ, ʩʪʨʦʛʝ 

ʦʟʥʘʯʝʥʥʷ ʛʨʘʥʠʮʽ ʬʫʥʢʮʽʾ, ʷʢʝ ʧʨʦʧʦʥʫʻʪʴʩʷ ʫʯʥʷʤ ʫ ʰʢʦʣʽ, ʻ ʥʘʩʪʽʣʴʢʠ 

ʘʙʩʪʨʘʢʪʥʠʤ, ʱʦ ʚʦʥʠ, ʚ ʦʩʥʦʚʥʦʤʫ, ʥʝ ʩʧʨʦʤʦʞʥʽ ʡʦʛʦ ʟʨʦʟʫʤʽʪʠ: ʯʠʩʣʦ 

b ʥʘʟʠʚʘʻʪʴʩʷ ʛʨʘʥʠʮʝʶ ʬʫʥʢʮʽʾ  )(xfy  ʧʨʠ ax , ʷʢʱʦ ʜʣʷ ʚʩʽʭ 

ʟʥʘʯʝʥʴ ʘʨʛʫʤʝʥʪʫ ax  ʽ ʪʘʢʠʭ, ʱʦ ax , ʜʝ 0ð ʜʽʡʩʥʝ 

ʯʠʩʣʦ, ʽʩʥʫʻ ʷʢ ʟʘʚʛʦʜʥʦ ʤʘʣʝ ʯʠʩʣʦ 0, ʱʦ ʚʠʢʦʥʫʻʪʴʩʷ ʫʤʦʚʘ 

bxf )( . ʏʠ ʥʝ ʜʦʩʪʫʧʥʽʰʠʤ ʜʣʷ ʩʪʫʜʝʥʪʘ ʻ ʥʝʩʪʨʦʛʝ ʦʟʥʘʯʝʥʥʷ 

ʛʨʘʥʠʮʽ ʬʫʥʢʮʽʾ ʚ ʪʦʯʮʽ ax , ʷʢʝ ʤʠ ʜʘʻʤʦ ʥʘ ʦʩʥʦʚʽ ʛʨʘʬʽʯʥʠʭ ʫʷʚʣʝʥʴ: 

ʯʠʩʣʦ b ʥʘʟʠʚʘʻʪʴʩʷ ʛʨʘʥʠʮʝʶ ʬʫʥʢʮʽʾ  )(xfy  ʧʨʠ ax , ʷʢʱʦ ʧʨʠ 
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ʧʨʷʤʫʚʘʥʥʽ ʘʨʛʫʤʝʥʪʫ ʭ ʜʦ ʯʠʩʣʘ ʘ ʚʽʜʧʦʚʽʜʥʽ ʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ ʫ ʥʘʙʣʠʞʘʶʪʴʩʷ 

ʷʢ ʟʘʚʛʦʜʥʦ ʙʣʠʟʴʢʦ ʜʦ ʯʠʩʣʘ b, ʱʦ ʟʘʧʠʩʫʻʪʴʩʷ ʪʘʢ: bxf
ax

)(lim  

ʉʪʫʜʝʥʪʠ ʩʧʝʮʽʘʣʴʥʦʩʪʽ çʇʨʦʮʝʩʠ, ʤʘʰʠʥʠ ʪʘ ʦʙʣʘʜʥʘʥʥʷ 

ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘèʫ ʪʝʦʨʝʪʠʯʥʽʡ ʤʝʭʘʥʽʮʽ ʪʘ ʬʽʟʠʮʽ 

ʚʠʚʯʘʶʪʴ ʨʫʭ ʤʘʪʝʨʽʘʣʴʥʦʾ ʪʦʯʢʠ ʄ, ʪʨʘʻʢʪʦʨʽʷ ʷʢʦʾ ʦʧʠʩʫʻʪʴʩʷ ʛʨʘʬʽʢʦʤ 

ʬʫʥʢʮʽʾ  )(xfy , ʧʨʠʯʦʤʫ ʚ ʮʴʦʤʫ ʧʨʦʮʝʩʽ ʙʝʨʝʪʴʩʷ ʜʦ ʫʚʘʛʠ ʥʝ ʣʠʰʝ 

ʨʫʭ ʪʦʯʢʠ ʄ, ʘ ʪʘʢʦʞ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʟʘʢʦʥʠ ʨʫʭʫ ʾʾ ʧʨʦʝʢʮʽʡ ʭ ̔ ʫ ʥʘ ʦʩʽ 

ʢʦʦʨʜʠʥʘʪ. ʊʦʤʫ ʪʘʢʠʡ ʧʽʜʭʽʜ ʜʦ ʦʟʥʘʯʝʥʥʷ ʛʨʘʥʠʮʽ ʬʫʥʢʮʽʾ ʻ ʙʽʣʴʰ 

ʩʧʨʠʷʪʣʠʚʠʤ ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʩʪʫʜʝʥʪʘʤʠ, ʘʜʞʝ ʚ ʦʟʥʘʯʝʥʥʽ, ʧʦʨʷʜ ʟ ʥʘʦʯʥʠʤ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷʤ ʧʨʦʮʝʩʫ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʟʥʘʡʦʤʽ ʧʦʥʷʪʪʷ ʽ ʪʝʨʤʽʥʠ. 

ʇʨʠ ʚʠʚʯʝʥʥʽ ʚʝʢʪʦʨʥʦʾ ʘʣʛʝʙʨʠ ʚʚʦʜʠʪʴʩʷ ʧʦʥʷʪʪʷ ʢʦʦʨʜʠʥʘʪ 

ʚʝʢʪʦʨʘ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʰʢʽʣʴʥʦʛʦ ʢʫʨʩʫ, ʘ ʪʘʢʦʞ ʫ ʧʝʨʝʚʘʞʥʽʡ ʙʽʣʴʰʦʩʪʽ 

ʧʽʜʨʫʯʥʠʢʽʚ ʽ ʥʘʚʯʘʣʴʥʠʭ ʧʦʩʽʙʥʠʢʽʚ ʟ ʚʠʱʦʾ ʤʘʪʝʤʘʪʠʢʠ ʜʣʷ ʩʪʫʜʝʥʪʽʚ 

ɺʅɿ ʧʽʜ ʢʦʦʨʜʠʥʘʪʘʤʠ ʚʝʢʪʦʨʘ ʨʦʟʫʤʽʶʪʴ ʢʦʝʬʽʮʽʻʥʪʠ ʡʦʛʦ ʨʦʟʢʣʘʜʫ ʚ 

ʙʘʟʠʩʽ kji
CCC

,, , ʘ ʚ ʯʦʤʫ ʧʦʣʷʛʘʻ ʾʭʥʽʡ ʛʝʦʤʝʪʨʠʯʥʠʡ ʟʤʽʩʪ, 

ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʚʽʜʦʤʠʤ. ʄʠ ʚʚʘʞʘʻʤʦ, ʱʦ ʜʦʮʽʣʴʥʦ ʚʚʝʩʪʠ ʧʦʥʷʪʪʷ 

ʧʨʦʝʢʮʽʾ ʚʝʢʪʦʨʘ ʥʘ ʚʽʩʴ, ʨʦʟʛʣʷʥʫʪʠ ʾʾ ʚʣʘʩʪʠʚʦʩʪʽ ʽ ʢʦʦʨʜʠʥʘʪʠ ʚʝʢʪʦʨʘ 

ʚʠʟʥʘʯʘʪʠ ʷʢ ʡʦʛʦ ʘʣʛʝʙʨʘʾʯʥʽ ʧʨʦʝʢʮʽʾ ʥʘ ʦʩʽ ʢʦʦʨʜʠʥʘʪ. ʇʝʨʝʚʘʛʘ ʪʘʢʦʛʦ 

ʧʽʜʭʦʜʫ ʦʯʝʚʠʜʥʘ: ʚ ʟʘʛʘʣʴʥʦʪʝʭʥʽʯʥʠʭ ʪʘ ʬʘʭʦʚʠʭ ʜʠʩʮʠʧʣʽʥʘʭ 

ʢʦʦʨʜʠʥʘʪʠ ʚʝʢʪʦʨʘ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʩʘʤʝ ʪʘʢ, ʧʨʠʯʦʤʫ ʩʪʫʜʝʥʪ ʧʦʚʠʥʝʥ 

ʚʤʽʪʠ, ʨʦʟʧʦʯʠʥʘʶʯʠ ʟ ʚʠʚʯʝʥʥʷ ʚʝʢʪʦʨʥʦʾ ʘʣʛʝʙʨʠ, ʧʨʦʝʢʪʫʚʘʪʠ ʩʠʩʪʝʤʫ 

ʚʝʢʪʦʨʽʚ ʥʘ ʦʩʽ ʢʦʦʨʜʠʥʘʪ ʪʘ ʚʠʟʥʘʯʘʪʠ ʯʠʩʣʦʚʽ ʟʥʘʯʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ 

ʚʝʢʪʦʨʽʚ. ʇʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʥʘʚʯʘʣʴʥʠʤʠ ʧʨʝʜʤʝʪʘʤʠ ʧʨʠʨʦʜʥʠʯʦʛʦ 

ʮʠʢʣʫ, ʤʘʪʝʤʘʪʠʢʘ ʷʢ ʥʘʫʢʘ ʚʠʨʽʟʥʷʻʪʴʩʷ ʯʠ ʥʝ ʥʘʡʚʠʱʠʤ ʨʽʚʥʝʤ 

ʘʙʩʪʨʘʢʪʥʦʩʪʽ ʧʦʥʷʪʴ ʽ ʪʚʝʨʜʞʝʥʴ, ʪʦʤʫ ʧʨʠ ʾʾ ʚʠʢʣʘʜʘʥʥʽ, ʧʦʨʷʜ ʟ 

ʽʥʰʠʤʠ, ʤʘʶʪʴ ʙʫʪʠ ʟʘʙʝʟʧʝʯʝʥʽ ʪʘʢʽ ʜʠʜʘʢʪʠʯʥʽ ʧʨʠʥʮʠʧʠ ʷʢ ʜʦʩʪʫʧʥʽʩʪʴ, 

ʧʦʩʣʽʜʦʚʥʽʩʪʴ, ʩʠʩʪʝʤʘʪʠʯʥʽʩʪʴ ʪʘ ʩʠʤʚʦʣʽʯʥʘ ʥʘʦʯʥʽʩʪʴ ʥʘʚʯʘʥʥʷ.  

ɺʠʩʥʦʚʢʠ ʽ ʧʨʦʧʦʟʠʮʽʾ. ɿ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʽʥʪʝʨʝʩʫ ʩʪʫʜʝʥʪʽʚ ʜʦ 

ʚʠʚʯʝʥʥʷ ʚʠʱʦʾ ʤʘʪʝʤʘʪʠʢʠ, ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʥʘʜʽʡʥʦʩʪʽ ʥʘʚʯʘʥʥʷ  

ʚʠʢʣʘʜʘʥʥʷ ʚʚʘʞʘʻʤʦ ʟʘ ʥʝʦʙʭʽʜʥʝ: 

1) ʧʽʜ ʯʘʩ ʯʠʪʘʥʥʷ ʣʝʢʮʽʡ ʽ ʧʨʦʚʝʜʝʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʟʘʥʷʪʴ 

ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʤʽʞʧʨʝʜʤʝʪʥʽ ʟʚôʷʟʢʠ ʚʠʱʦʾ ʤʘʪʝʤʘʪʠʢʠ ʽʟ ʩʧʦʨʽʜʥʝʥʠʤʠ 

ʪʘ ʩʧʝʮʽʘʣʴʥʠʤʠ ʜʠʩʮʠʧʣʽʥʘʤʠ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʥʘʚʯʘʣʴʥʦʛʦ ʧʣʘʥʫ ʜʘʥʦʾ 

ʩʧʝʮʽʘʣʴʥʦʩʪʽ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʨʠ ʮʴʦʤʫ, ʧʦ ʤʦʞʣʠʚʦʩʪʽ, ʪʝʨʤʽʥʦʣʦʛʽʶ 

ʽ ʩʠʤʚʦʣʽʢʫ, ʷʢʽ ʟʥʘʡʦʤʽ ʩʪʫʜʝʥʪʘʤ ʥʘ ʦʩʥʦʚʽ ʾʭ ʜʦʩʚʽʜʫ, ʦʪʨʠʤʘʥʦʛʦ ʧʨʠ 

ʚʠʚʯʝʥʥʽ ʩʫʤʽʞʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʜʠʩʮʠʧʣʽʥ, ʘʙʦ ʷʢʽ ʱʝ ʙʫʜʫʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʧʨʠ ʾʭ ʥʘʩʪʫʧʥʦʤʫ ʚʠʚʯʝʥʥʽ; 

2) ʟʚʽʣʴʥʠʪʠ ʨʦʙʦʯʫ ʧʨʦʛʨʘʤʫ ʥʘʚʯʘʣʴʥʦʛʦ ʢʫʨʩʫ ʚʠʱʦʾ ʤʘʪʝʤʘʪʠʢʠ 

ʚʽʜ ʚʠʚʯʝʥʥʷ ʜʝʷʢʠʭ ʟʘʩʪʘʨʽʣʠʭ ʧʠʪʘʥʴ ʽ ʨʘʮʽʦʥʘʣʴʥʽʰʝ ʚʠʢʦʨʠʩʪʘʪʠ 

ʥʘʚʯʘʣʴʥʠʡ ʯʘʩ ʜʣʷ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʥʝʩʢʣʘʜʥʠʭ ʟʘʜʘʯ, ʷʢʽ ʩʪʦʩʫʶʪʴʩʷ 

ʜʘʥʦʛʦ ʬʘʭʫ ʽ ʤʘʶʪʴ ʚʠʨʦʙʥʠʯʠʡ ʟʤʽʩʪ; 
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3) ʧʝʨʝʜʙʘʯʠʪʠ ʨʦʙʦʯʦʶ ʧʨʦʛʨʘʤʦʶ ʟ ʚʠʱʦʾ ʤʘʪʝʤʘʪʠʢʠ ʚʠʢʦʥʘʥʥʷ 

ʘʫʜʠʪʦʨʥʠʭ ʽ ʜʦʤʘʰʥʽʭ ʢʦʤʧʣʝʢʩʥʠʭ ʨʦʟʨʘʭʫʥʢʦʚʦ-ʛʨʘʬʽʯʥʠʭ ʨʦʙʽʪ, 

ʧʦʚôʷʟʘʥʠʭ ʟ ʤʘʡʙʫʪʥʽʤ ʬʘʭʦʤ; 

4) ʟʘʣʫʯʘʪʠ ʩʪʫʜʝʥʪʽʚ ʧʦʯʘʪʢʦʚʠʭ ʽ ʩʪʘʨʰʠʭ ʢʫʨʩʽʚ ʜʦ ʫʯʘʩʪʽ ʚ 

ʨʦʙʦʪʽ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʛʫʨʪʢʘ ʽ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʭ ʢʦʥʬʝʨʝʥʮʽʡ, ʥʘ ʷʢʠʭ 

ʨʦʟʛʣʷʜʘʪʠ ʧʨʦʙʣʝʤʠ ʧʨʠʢʣʘʜʥʦʛʦ ʭʘʨʘʢʪʝʨʫ; 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 
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It is substantiated in the article the necessity of ensuring the applied derection of  

teaching  mathematics and its role in the formation of professional competence of 

future high qualified specialist. It is observed some ways of its realization in the higher 

educational establishment of agrotechnical education while carrying out lectures and 

practical works; while doing essay and graduation projects by students and their 

participation in the scientific and research work. 
Key words: applied direction of teaching, professional competence, effectiveness 

and reliability of tuition, methods of optimization, physical method, computerôs 

technologies. 
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ʃ.ʆ. ʉʤʦʨʞʝʚʩʴʢʠʡ, ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ, 

ʖ.ʃ.ʉʤʦʨʞʝʚʩʴʢʠʡ, ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ. 

ʄɽʊʆɼʀʂɸ ɺʀʂʆʈʀʉʊɸʅʅʗ ʅɸʆʏʅʆʉʊɯ ʇʈʀ 

ɺʀɺʏɽʅʅɯ ʂɺɸɼʈɸʊʅʀʍ ʈɯɺʅʗʅʔ ʋ ʂʋʈʉɯ ɸʃɻɽɹʈʀ 8 

ʂʃɸʉʋ 

ʋ ʩʪʘʪʪʽ ʨʦʟʢʨʠʪʦ ʤʝʪʦʜʠʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʦʯʥʠʭ ʧʦʩʽʙʥʠʢʽʚ ʧʨʠ ʚʠʚʯʝʥʥʽ 

ʢʚʘʜʨʘʪʥʠʭ ʨʽʚʥʷʥʴ ʽ ʟʘʜʘʯ, ʷʢʽ ʨʦʟʚôʷʟʫʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʚʘʜʨʘʪʥʠʭ ʨʽʚʥʷʥʴ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʜʠʜʘʢʪʠʯʥʠʡ ʧʨʠʥʮʠʧ ʥʘʦʯʥʦʩʪʽ, ʥʘʦʯʥʽ ʧʦʩʽʙʥʠʢʠ, ʾʭ ʚʠʜʠ, 

ʢʚʘʜʨʘʪʥʽ ʨʽʚʥʷʥʥʷ. 

ʇʝʨʝʜ ʚʯʠʪʝʣʝʤ ʤʘʪʝʤʘʪʠʢʠ ʩʪʦʾʪʴ ʟʘʚʜʘʥʥʷ ʥʝ ʣʠʰʝ ʜʘʪʠ ʫʯʥʷʤ 

ʤʽʮʥʽ ʟʥʘʥʥʷ ʽ ʥʘʚʠʯʢʠ ʟ ʦʩʥʦʚ ʥʘʫʢ, ʘ ʡ ʨʦʟʚʠʥʫʪʠ ʾʭ ʤʠʩʣʝʥʥʷ, 

ʟʘʮʽʢʘʚʠʪʠ ʚʠʚʯʝʥʥʷʤ ʤʘʪʝʤʘʪʠʢʠ, ʘʢʪʠʚʽʟʫʚʘʪʠ ʾʭ ʧʽʟʥʘʚʘʣʴʥʫ 

ʜʽʷʣʴʥʽʩʪʴ, ʧʨʠʚʯʠʪʠ ʧʨʘʮʶʚʘʪʠ ʩʘʤʦʩʪʽʡʥʦ, ʱʦʙ, ʟʘʢʽʥʯʠʚʰʠ ʰʢʦʣʫ, 
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ʚʦʥʠ ʤʦʛʣʠ ʩʘʤʦʩʪʽʡʥʦ ʧʽʜʚʠʱʫʚʘʪʠ ʩʚʦʶ ʢʚʘʣʽʬʽʢʘʮʽʶ ʚ ʤʘʡʙʫʪʥʽʡ 

ʪʨʫʜʦʚʽʡ ʜʽʷʣʴʥʦʩʪʽ. 

ɿʘʚʜʘʥʥʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʫʨʦʢʽʚ ʟ ʤʘʪʝʤʘʪʠʢʠ ʚʠʤʘʛʘʻ ʚʽʜ 

ʫʯʠʪʝʣʷ ʚʤʽʥʥʷ ʚʦʣʦʜʽʪʠ ʤʝʪʦʜʘʤʠ, ʟʘʩʦʙʘʤʠ ʽ ʬʦʨʤʘʤʠ ʥʘʚʯʘʥʥʷ, ʷʢ 

ʪʨʘʜʠʮʽʡʥʠʤʠ, ʚʠʨʦʙʣʝʥʠʤʠ ʚʽʢʦʚʠʤ ʜʦʩʚʽʜʦʤ ʚʯʠʪʝʣʽʚ ʽ ʤʝʪʦʜʠʩʪʽʚ, ʪʘʢ 

ʽ ʪʠʤʠ, ʷʢʽ ʚʠʥʠʢʣʠ ʽ ʚʚʽʡʰʣʠ ʚ ʰʢʽʣʴʥʫ ʧʨʘʢʪʠʢʫ ʚʽʜʥʦʩʥʦ ʥʝʜʘʚʥʦ. 

ʋʤʽʣʝ ʚʦʣʦʜʽʥʥʷ ʘʨʩʝʥʘʣʦʤ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʜʦʩʚʽʜʫ ʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ 

ʪʚʦʨʯʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽʩʥʫʶʯʽ ʰʣʷʭʠ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʫʨʦʢʽʚ 

ʟ ʤʘʪʝʤʘʪʠʢʠ, ʧʨʠʥʮʠʧʠ ʜʠʜʘʢʪʠʢʠ, ʟʦʢʨʝʤʘ, ʧʨʠʥʮʠʧ ʥʘʦʯʥʦʩʪʽ. 

ɿʘʫʚʘʞʠʤʦ, ʱʦ ʥʘʦʯʥʽʩʪʴ ʻ ʚʘʞʣʠʚʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʘʢʪʠʚʽʟʘʮʽʾ 

ʧʽʟʥʘʚʘʣʴʥʦʾ ʽ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚ. ʑʝ ʘʥʪʠʯʥʽ ʛʨʝʢʠ ʟʘʟʥʘʯʘʣʠ, 

ʱʦ ʥʘʦʯʥʽʩʪʴ ʩʧʨʠʷʻ ʢʨʘʱʦʤʫ ʟʘʧʘʤôʷʪʦʚʫʚʘʥʥʶ ʽʥʬʦʨʤʘʮʽʾ ʽ ʰʚʠʜʰʦʤʫ 

ʾʾ ʚʽʜʪʚʦʨʝʥʥʶ. ʅʘʦʯʥʽʩʪʴ ʜʦʧʦʤʘʛʘʻ ʩʢʦʥʮʝʥʪʨʫʚʘʪʠ ʫʚʘʛʫ ʫʯʥʽʚ ʥʘ 

ʛʦʣʦʚʥʦʤʫ, ʢʦʥʢʨʝʪʥʦʤʫ, ʱʦ ʜʘʻ ʧʦʟʠʪʠʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʨʠ ʧʝʨʝʚʽʨʮʽ 

ʟʥʘʥʴ. ʊʘʢʦʞ, ʛʦʚʦʨʷʯʠ ʧʨʦ ʫʚʘʛʫ, ʤʦʞʥʘ ʩʢʘʟʘʪʠ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʥʘʦʯʥʦʩʪʽ ʥʘ ʫʨʦʢʘʭ ʚ ʰʢʦʣʽ ʩʧʨʠʷʻ ʚʠʨʦʙʣʝʥʥʶ ʚ ʣʶʜʠʥʠ ʟʚʠʯʢʠ 

ʚʽʜʰʫʢʫʚʘʪʠ ʛʦʣʦʚʥʝ ʚ ʤʘʪʝʨʽʘʣʽ, ʩʧʨʠʷʻ ʙʽʣʴʰ ʪʦʯʥʽʡ ʢʦʥʮʝʥʪʨʘʮʽʾ ʫʚʘʛʠ 

ʥʘ ʢʦʥʢʨʝʪʥʽʡ ʽʥʬʦʨʤʘʮʽʾ [1]. 

ʇʠʪʘʥʥʷʤ ʤʝʪʦʜʠʢʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʦʯʥʦʩʪʽ ʥʘ ʫʨʦʢʘʭ ʘʣʛʝʙʨʠ ʚ 

ʦʩʥʦʚʥʽʡ ʰʢʦʣʽ ʟʘʡʤʘʣʠʩʷ ʤʝʪʦʜʠʩʪʠ ɹʝʚʟ ɻ.ʇ., ɹʦʙʨʦʚʥʽʢ ʄ.ʇ., 

ɹʦʣʪʷʥʩʴʢʠʡ ɺ.ɻ., ɼʫʙʠʥʯʫʢ ʆ.ʉ., ʂʦʨʽʥʴ ɻ.ʆ., ʂʨʘʩʫʣʷ ʃ., ʉʣʻʧʢʘʥʴ ɿ.ɯ., 

ʊʘʨʘʩʝʥʢʦʚʘ ʅ.ɸ. ʪʘ ʽʥʰʽ. 

ʆʜʥʘʢ ʫ ʟʚôʷʟʢʫ ʟ ʧʝʨʝʭʦʜʦʤ ʩʝʨʝʜʥʽʭ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ ʥʘʚʯʘʣʴʥʠʭ 

ʟʘʢʣʘʜʽʚ ʥʘ ʥʦʚʫ ʧʨʦʛʨʘʤʫ ʟ ʤʘʪʝʤʘʪʠʢʠ [2] ʽ ʥʦʚʽ ʧʽʜʨʫʯʥʠʢʠ ʨʦʟʨʦʙʣʝʥʘ 

ʤʝʪʦʜʠʢʘ ʟʘʩʪʘʨʽʣʘ, ʪʦʤʫ ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ ʨʦʟʨʦʙʮʽ ʤʝʪʦʜʠʢʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʦʯʥʦʩʪʽ ʥʘ ʫʨʦʢʘʭ ʘʣʛʝʙʨʠ ʚ ʦʩʥʦʚʥʽʡ ʰʢʦʣʽ, ʷʢʘ ʙ 

ʚʽʜʧʦʚʽʜʘʣʘ ʥʦʚʽʡ ʧʨʦʛʨʘʤʽ ʽ ʥʦʚʠʤ ʧʽʜʨʫʯʥʠʢʘʤ ʟ ʘʣʛʝʙʨʠ ʫ 7 ï 9 ʢʣʘʩʘʭ. 

ʅʘʤʠ ʟʨʦʙʣʝʥʘ ʩʧʨʦʙʘ ʫ ʨʦʟʨʦʙʮʽ ʪʘʢʦʾ ʤʝʪʦʜʠʢʠ [3]. 

ʄʝʪʦʶ ʜʘʥʦʾ ʩʪʘʪʪʽ ʻ ʽʣʶʩʪʨʘʮʽʷ ʤʝʪʦʜʠʢʠ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʥʘʦʯʥʦʩʪʽ ʧʨʠ ʚʠʚʯʝʥʥʽ ʢʚʘʜʨʘʪʥʠʭ ʨʽʚʥʷʥʴ ʫ ʢʫʨʩʽ ʘʣʛʝʙʨʠ 8 ʢʣʘʩʫ.  

ʊʘʙʣʠʮʷ 1 

 

ʂɺɸɼʈɸʊʅɯ ʈɯɺʅʗʅʅʗ 

ʆʟʥʘʯʝʥʥʷ ʇʨʠʢʣʘʜʠ 

     ʈʽʚʥʷʥʥʷ ʚʠʜʫ ʘʭ
2
 + bʭ + ʩ = 0, ʜʝ ʭ ï 

ʟʤʽʥʥʘ; ʘ, b, ʩ ï ʜʝʷʢʽ ʯʠʩʣʘ, ʧʨʠʯʦʤʫ ʘ Í 0, 

ʥʘʟʠʚʘʶʪʴ ʢʚʘʜʨʘʪʥʠʤ ʨʽʚʥʷʥʥʷʤ; ʘ ï 

ʧʝʨʰʠʡ ʢʦʝʬʽʮʽʻʥʪ, b ï ʜʨʫʛʠʡ, ʩ ï ʚʽʣʴʥʠʡ 

ʯʣʝʥ. 

4ʭ
2 
ï 4ʭ ï 3 = 0; 

ʭ
2 
+ 3ʭ ï 4 = 0. 

     ʗʢʱʦ ʚ ʮʴʦʤʫ ʨʽʚʥʷʥʥʽ ʭʦʯʘ ʙ ʦʜʠʥ ʟ ʢʦʝʬʽʮʽʻʥʪʽʚ b ʘʙʦ ʩ ʜʦʨʽʚʥʶʻ 

ʥʫʣʶ, ʪʦ ʜʘʥʝ ʨʽʚʥʷʥʥʷ ʥʘʟʠʚʘʶʪʴ ʥʝʧʦʚʥʠʤ ʢʚʘʜʨʘʪʥʠʤ ʨʽʚʥʷʥʥʷʤ. 

ʅʝʧʦʚʥʽ ʢʚʘʜʨʘʪʥʽ ʨʽʚʥʷʥʥʷ ʙʫʚʘʶʪʴ ʪʨʴʦʭ ʚʠʜʽʚ: 

1) ʘʭ
2
 = 0; 2) ʘʭ

2
 + bʭ = 0; 3) ʘʭ

2
 + ʩ = 0. 
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1. ʘʭ
2 
= 0 ʧʨʠ b = 0, ʩ = 0; ʭ

2
 = 0; ʭ = 0; 

ʨʽʚʥʷʥʥʷ ʤʘʻ ʪʽʣʴʢʠ ʦʜʠʥ ʨʦʟʚôʷʟʦʢ. 

4ʭ
2
 = 0; ʭ = 0. 

ɺʽʜʧʦʚʽʜʴ: 0. 

2. ʇʨʠ ʩ = 0, ʘʭ
2
 + bʭ = 0; ʭ(ʘʭ + b) = 0; 

ʭ1 = 0 ʘʙʦ (ʘʭ + b) = 0; ʭ2 = 
a

b
; 

ʨʽʚʥʷʥʥʷ ʟʘʚʞʜʠ ʤʘʻ ʜʚʘ ʨʦʟʚôʷʟʢʠ. 

2ʭ
2 

+ 3ʭ = 0; ʭ(2ʭ + 3) = 
0; 
ʭ = 0 ʘʙʦ 2ʭ + 3 = 0; ʭ = 

2

3
. 

ɺʽʜʧʦʚʽʜʴ: 0; 
2

3
. 

3. ʇʨʠ b = 0 ʘʭ
2
 + ʩ = 0; ʭ

2
 = 

a

c
. 

ʆʩʢʽʣʴʢʠ ʩ Í 0, ʪʦ 
a

c
 Í 0, ʪʦʜʽ: 

ʘ) ʷʢʱʦ 
a

c
 > 0, ʪʦ ʨʽʚʥʷʥʥʷ ʤʘʻ ʜʚʘ 

ʨʦʟʚôʷʟʢʠ:  

ʭ1 = ï 
a

c
;  ʭ2 = 

a

c
; 

ʙ) ʷʢʱʦ 
a

c
 < 0, ʪʦ ʨʽʚʥʷʥʥʷ ʥʝ ʤʘʻ 

ʨʦʟʚôʷʟʢʽʚ. 

4ʭ
2
 ï 25 = 0;  ʭ

2
 = 

4

25
; 

ʭ1 = 
2

5
;  ʭ2 = 

2

5
. 

ɺʽʜʧʦʚʽʜʴ: 
2

5
; 

2

5
. 

16ʭ
2
 + 1 = 0;  ʭ

2
 = 

16

1
; 

ʥʝʤʘʻ ʨʦʟʚôʷʟʢʽʚ. 

ɺʽʜʧʦʚʽʜʴ: ʥʝʤʘʻ 

ʨʦʟʚôʷʟʢʽʚ. 

     ʗʢʱʦ ʘ = 1, ʪʦ ʢʚʘʜʨʘʪʥʝ ʨʽʚʥʷʥʥʷ 

ʥʘʟʠʚʘʶʪʴ ʟʚʝʜʝʥʠʤ. 

ʭ
2
 ï 5ʭ + 6 = 0. 

ʈʦʟʢʨʠʻʤʦ ʤʝʪʦʜʠʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʦʯʥʦʩʪʽ ʧʨʠ ʚʠʚʯʝʥʥʽ 

ʢʚʘʜʨʘʪʥʠʭ ʨʽʚʥʷʥʴ ʽ ʟʘʜʘʯ, ʷʢʽ ʨʦʟʚôʷʟʫʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʚʘʜʨʘʪʥʠʭ 

ʨʽʚʥʷʥʴ ʫ ʢʫʨʩʽ ʘʣʛʝʙʨʠ 8 ʢʣʘʩʫ. 

ʆʟʥʘʯʝʥʥʷ ʢʚʘʜʨʘʪʥʦʛʦ ʽ ʥʝʧʦʚʥʦʛʦ ʢʚʘʜʨʘʪʥʦʛʦ ʨʽʚʥʷʥʴ, ʚʠʜʽʚ 

ʥʝʧʦʚʥʦʛʦ ʢʚʘʜʨʘʪʥʦʛʦ ʨʽʚʥʷʥʥʷ ʟʨʫʯʥʦ ʨʦʟʛʣʷʜʘʪʠ, ʢʦʨʠʩʪʫʶʯʠʩʴ 

ʪʘʙʣʠʮʝʶ 1. 

ɼʣʷ ʟʘʩʚʦʻʥʥʷ ʘʣʛʦʨʠʪʤʽʚ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʥʝʧʦʚʥʠʭ ʢʚʘʜʨʘʪʥʠʭ 

ʨʽʚʥʷʥʴ ʤʦʞʥʘ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʚʧʨʘʚʠ, ʟʘʧʠʩʘʥʽ ʥʘ ʢʦʜʦʧʣʽʚʮʽ 1. 

        

 ʂʦʜʦʧʣʽʚʢʘ 1 

 

ʋ ʧʨʘʚʽʡ ʢʦʣʦʥʮʽ ʟʥʘʡʜʽʪʴ ʚʽʜʧʦʚʽʜʽ ʜʦ ʨʽʚʥʷʥʴ, ʷʢʽ ʨʦʟʤʽʱʝʥʽ ʫ ʣʽʚʽʡ 

ʢʦʣʦʥʮʽ. 

 

ɿʘʚʜʘʥʥʷ: ɺʽʜʧʦʚʽʜʽ: 
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ʘ) ïʭ
2
 = 0; 

ʙ) 3ʭ = ʭ; 

ʚ) 5ʭ(ʭ + 2) = 6ʭ; 

ʛ) ï3ʭ(ʭ + 4) = 9ʭ; 

ʜ) ʭ
2
 ï 16 = 0; 

ʝ) 3ʭ
2
 ï 12 = 0; 

ʻ) 4ʭ
2
 = 18ʭ.   

 

1) 0; 
5

2
; 6) 2; ï2;. 

2) 0; 4,5;  7) 
3

2
; 

3) 0; ï7;  8) 1; ï2; 

4) 0;            9) 0,5; 1; 

5) 4; ï4;  10) ï1; ï1. 

 

 

ʇʨʦʚʦʜʷʯʠ ʧʽʜʩʫʤʦʢ ʫʨʦʢʫ, ʚʯʠʪʝʣʴ ʧʨʦʝʢʪʫʻ ʥʘ ʜʦʰʢʫ ʟʘʧʠʪʘʥʥʷ 

ʢʦʜʦʧʣʽʚʢʠ 2. 

       

 ʂʦʜʦʧʣʽʚʢʘ 2 

 

1. ʗʢʽ ʨʽʚʥʷʥʥʷ ʥʘʟʠʚʘʶʪʴʩʷ ʢʚʘʜʨʘʪʥʠʤʠ? 

2. ʗʢʽ ʨʽʚʥʷʥʥʷ ʥʘʟʠʚʘʶʪʴʩʷ ʥʝʧʦʚʥʠʤʠ ʢʚʘʜʨʘʪʥʠʤʠ ʨʽʚʥʷʥʥʷʤʠ? 

3. ʗʢ ʨʦʟʚôʷʟʫʶʪʴʩʷ ʥʝʧʦʚʥʽ ʢʚʘʜʨʘʪʥʽ ʨʽʚʥʷʥʥʷ ʚʠʜʫ: ʘʭ
2
 = 0; ʘʭ

2 
+ 

bx = =0; ʘʭ
2
+ c = 0? 

4. ʗʢʽ ʟ ʨʽʚʥʷʥʴ ʥʝ ʤʘʶʪʴ ʢʦʨʝʥʽʚ: 

ʘ) 2ʭ
2
 = ï18;  ʙ) ï 4ʭ

2
 = ï 1;  ʚ) ʭ

2 
+ 64 = 0?   ʏʦʤʫ? 

 

 

 

ɺʠʚʽʚʰʠ ʬʦʨʤʫʣʫ ʢʦʨʝʥʽʚ ʢʚʘʜʨʘʪʥʦʛʦ ʨʽʚʥʷʥʥʷ, ʚʯʠʪʝʣʴ ʨʦʟʛʣʷʜʘʻ 

ʨʽʟʥʽ ʚʠʧʘʜʢʠ ʜʣʷ ʚʠʨʘʟʫ D ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʘʙʣʠʮʽ 2. 

        

  

ʊʘʙʣʠʮʷ 2 

 

ʂɺɸɼʈɸʊʅɯ ʈɯɺʅʗʅʅʗ 

 

     ʇʦʚʥʽ ʢʚʘʜʨʘʪʥʽ ʨʽʚʥʷʥʥʷ ʘʭ
2
 + bʭ + ʩ = 0, ʘ Í 0, ʨʦʟʚôʷʟʫʶʪʴ ʟʘ 

ʬʦʨʤʫʣʦʶ: 

ʭ1, 2 = 
a

Db

2
, ʜʝ D = b

2
 ï 4ʘʩ ʥʘʟʠʚʘʶʪʴ ʜʠʩʢʨʠʤʽʥʘʥʪʦʤ ʜʘʥʦʛʦ 

ʢʚʘʜʨʘʪʥʦʛʦ ʨʽʚʥʷʥʥʷ. 

     ʗʢʱʦ D < 0, ʪʦ ʨʽʚʥʷʥʥʷ ʥʝ ʤʘʻ 

ʜʽʡʩʥʠʭ ʨʦʟʚôʷʟʢʽʚ. 

2ʭ
2
 ï 3ʭ + 2 = 0; D = 9 ï 16 = ï 7; D 

< 0, ʦʪʞʝ, ʨʽʚʥʷʥʥʷ ʥʝ ʤʘʻ ʜʽʡʩʥʠʭ 

ʨʦʟʚôʷʟʢʽʚ. 

     ʗʢʱʦ D = 0, ʪʦ ʨʽʚʥʷʥʥʷ ʤʘʻ ʜʚʘ 9ʭ
2
 + 6ʭ + 1 = 0; D = 36 ï 36 = 0; D = 
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ʦʜʥʘʢʦʚʽ ʨʦʟʚôʷʟʢʠ: ʭ1 = ʭ2 = 
a

b

2
. 

0, ʦʪʞʝ, ʨʽʚʥʷʥʥʷ ʤʘʻ ʜʚʘ ʦʜʥʘʢʦʚʽ 

ʨʦʟʚôʷʟʢʠ: ʭ1 = ʭ2 = 
3

1
. 

ɺʽʜʧʦʚʽʜʴ: 
3

1
. 

     ʗʢʱʦ D > 0, ʪʦ ʨʽʚʥʷʥʥʷ ʤʘʻ ʜʚʘ 

ʨʽʟʥʽ ʨʦʟʚôʷʟʢʠ: ʭ1 = 
a

Db

2
;  

ʭ2 = 
a

Db

2
. 

2ʭ
2
 ï 7ʭ + 3 = 0; D = 49 ï 24 = 25; 

ʭ1 = 
2

1

4

57
;  

ʭ2 = 3
4

57
. 

ɺʽʜʧʦʚʽʜʴ: 
2

1
; 3. 

     ɼʣʷ ʢʚʘʜʨʘʪʥʦʛʦ ʨʽʚʥʷʥʥʷ             

ʘʭ
2
 + 2kʭ + ʩ = 0, ʜʨʫʛʠʡ 

ʢʦʝʬʽʮʽʻʥʪ ʷʢʦʛʦ ï ʧʘʨʥʝ ʯʠʩʣʦ, 

ʬʦʨʤʫʣʫ ʨʦʟʚôʷʟʢʽʚ ʟʨʫʯʥʦ 

ʟʘʧʠʩʘʪʠ ʪʘʢ:  

ʭ1, 2 = 
a

Dk 1
, ʜʝ D1 = k

2
 ï ʘʩ. 

 

4ʭ
2
 ï 4ʭ ï 3 = 0; D1 = 16;  

ʭ1 = 
2

1

4

42
; ʭ2 =

2

3

4

42
 

. 

ɺʽʜʧʦʚʽʜʴ: 
2

1
; 

2

3
. 

 

ɼʦ ʪʝʦʨʝʤʠ ɺʽʻʪʘ ʤʦʞʥʘ ʧʽʜʚʝʩʪʠ ʫʯʥʽʚ ʟʘ ʟʘʚʜʘʥʥʷʤʠ, ʟʘʧʠʩʘʥʠʤʠ 

ʥʘ ʢʦʜʦʧʣʽʚʮʽ 3.  

        

 ʂʦʜʦʧʣʽʚʢʘ 3 

 

1. ɿʥʘʡʜʽʪʴ ʢʦʨʝʥʽ ʨʽʚʥʷʥʥʷ  ʭ
2 
+ ʨx + q = 0. 

2. ɿʥʘʡʜʽʪʴ ʩʫʤʫ ʽ ʜʦʙʫʪʦʢ ʮʠʭ ʢʦʨʝʥʽʚ. 

3. ʇʦʨʽʚʥʷʡʪʝ ʦʜʝʨʞʘʥʽ ʚʽʜʧʦʚʽʜʽ ʟ ʢʦʝʬʽʮʽʻʥʪʘʤʠ ʨʽʚʥʷʥʥʷ. 

 

 

ʋʟʘʛʘʣʴʥʶʶʯʠ ʚʽʜʧʦʚʽʜʽ ʫʯʥʽʚ, ʚʯʠʪʝʣʴ ʬʦʨʤʫʣʶʻ ʪʝʦʨʝʤʫ. ɼʣʷ 

ʬʦʨʤʫʚʘʥʥʷ ʫʤʽʥʴ ʽ ʥʘʚʠʯʦʢ ʨʦʟʚôʷʟʫʚʘʪʠ ʢʚʘʜʨʘʪʥʽ ʨʽʚʥʷʥʥʷ ʚʘʨʪʦ 

ʧʨʦʚʦʜʠʪʠ ʩʘʤʦʩʪʽʡʥʽ ʨʦʙʦʪʠ, ʟʘʧʠʩʘʥʽ, ʥʘʧʨʠʢʣʘʜ, ʥʘ ʢʦʜʦʧʣʽʚʮʽ 4.  

        

 ʂʦʜʦʧʣʽʚʢʘ 4 

 

ɺʧʨʘʚʠ ʜʣʷ ʨʦʟʚôʷʟʫʚʘʥʥʷ 
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1. ɿʥʘʡʜʽʪʴ ʢʦʨʝʥʽ ʨʽʚʥʷʥʥʷ, ʢʦʨʠʩʪʫʶʯʠʩʴ ʪʝʦʨʝʤʦʶ ɺʽʻʪʘ: ʭ
2 
+ 5ʭ + 6 = 

0. 

2. ʈʦʟʚôʷʞʽʪʴ ʨʽʚʥʷʥʥʷ ʟʘ ʟʘʛʘʣʴʥʦʶ ʬʦʨʤʫʣʦʶ: 

 ʘ) 2ʭ
2 
ï 7x ï 4 = 0;   ʙ) 3ʭ

2 
+ 5x + 2 = 0. 

3. ʈʦʟʚôʷʞʽʪʴ ʨʽʚʥʷʥʥʷ: 

 ʘ) ʭ
2 
ï 4x ï 12 = 0;                ʙ) ʭ

2 
+ 12x + 20 = 0. 

4. ʉʢʣʘʜʽʪʴ ʢʚʘʜʨʘʪʥʝ ʨʽʚʥʷʥʥʷ ʟʘ ʡʦʛʦ ʢʦʨʝʥʷʤʠ: 

 8;8 21 xx . 

 

 

ʇʦʷʩʥʝʥʥʷ ʪʝʤʠ çʂʚʘʜʨʘʪʥʠʡ ʪʨʠʯʣʝʥ, ʡʦʛʦ ʢʦʨʝʥʽ. ʈʦʟʢʣʘʜʘʥʥʷ 

ʢʚʘʜʨʘʪʥʦʛʦ ʪʨʠʯʣʝʥʘ ʥʘ ʣʽʥʽʡʥʽ ʤʥʦʞʥʠʢʠè ʚʘʨʪʦ ʧʨʦʚʝʩʪʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʪʘʙʣʠʮʽ 3. 

        

 ʊʘʙʣʠʮʷ 3 

 

ʂɺɸɼʈɸʊʅʀʁ ʊʈʀʏʃɽʅ ʊɸ ʁʆɻʆ ʈʆɿɺôʗɿʂʀ 

     ɺʠʨʘʟ 2ʭ
2
 ï 5ʭ + 3 ʻ ʤʥʦʛʦʯʣʝʥʦʤ ʜʨʫʛʦʛʦ ʩʪʫʧʝʥʷ ʟ ʦʜʥʽʻʶ ʟʤʽʥʥʦʶ. 

ʊʘʢʽ ʤʥʦʛʦʯʣʝʥʠ ʥʘʟʠʚʘʶʪʴ ʢʚʘʜʨʘʪʥʠʤʠ ʪʨʠʯʣʝʥʘʤʠ. 

ʆʟʥʘʯʝʥʥʷ ʇʨʠʢʣʘʜʠ 

     ʈʦʟʚôʷʟʢʦʤ ʢʚʘʜʨʘʪʥʦʛʦ 

ʪʨʠʯʣʝʥʘ ʥʘʟʠʚʘʻʪʴʩʷ ʟʥʘʯʝʥʥʷ 

ʟʤʽʥʥʦʾ, ʧʨʠ ʷʢʦʤʫ ʟʥʘʯʝʥʥʷ ʮʴʦʛʦ 

ʪʨʠʯʣʝʥʘ ʜʦʨʽʚʥʶʻ ʥʫʣʶ. ɼʣʷ 

ʪʦʛʦ, ʱʦʙ ʟʥʘʡʪʠ ʨʦʟʚôʷʟʢʠ 

ʢʚʘʜʨʘʪʥʦʛʦ ʪʨʠʯʣʝʥʘ ʘʭ
2
 + bʭ + ʩ, 

ʪʨʝʙʘ ʨʦʟʚôʷʟʘʪʠ ʢʚʘʜʨʘʪʥʝ 

ʨʽʚʥʷʥʥʷ          ʘʭ
2
 + bʭ + ʩ= 0. 

ɿʥʘʡʪʠ ʨʦʟʚôʷʟʢʠ ʪʨʠʯʣʝʥʘ:  

4ʭ
2
 + 3ʭ ï 10. 

ʈʦʟʚôʷʞʝʤʦ ʨʽʚʥʷʥʥʷ: 4ʭ
2
 + 3ʭ ï 10 

= 0. D = 9 + 160 = 169.  

ʭ1 =
8

133
; ʭ2 = 

8

133
;   

ʭ1 =
4

5
;    ʭ2 = ï2.  

ʊʦʙʪʦ, ʢʚʘʜʨʘʪʥʠʡ ʪʨʠʯʣʝʥ ʤʘʻ ʜʚʘ 

ʨʦʟʚôʷʟʢʠ: 
4

5
 ʪʘ ï2. 

     ʗʢʱʦ ʭ1 ʽ ʭ2 ï ʨʦʟʚôʷʟʢʠ 

ʢʚʘʜʨʘʪʥʦʛʦ ʪʨʠʯʣʝʥʘ ʘʭ
2
 + bʭ + ʩ, 

ʪʦ 

 ʘʭ
2
 + bʭ + ʩ = ʘ(ʭ ï ʭ1) Ā(ʭ ï ʭ2).  

2ʭ
2
 ï 5ʭ + 3 = 2(ʭ ï 1) Ā (ʭ ï 1,5) =  

=(ʭ ï 1) Ā (2ʭ ï 3), 

ï2ʭ
2
 + 5ʭ + 7 = ï2(ʭ ï  ) Ā (ʭ + 1) =  

=(7 ï 2ʭ) Ā (ʭ + 1). 

 

ɺʚʝʜʝʥʥʷ ʧʦʥʷʪʪʷ ʙʽʢʚʘʜʨʘʪʥʦʛʦ ʨʽʚʥʷʥʥʷ ʽ ʤʝʪʦʜ ʡʦʛʦ 

ʨʦʟʚôʷʟʫʚʘʥʥʷ ʤʦʞʥʘ ʧʨʦʚʝʩʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʜʦʧʣʽʚʢʠ 5. 
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 ʂʦʜʦʧʣʽʚʢʘ 5 

 

ɹɯʂɺɸɼʈɸʊʅɽ ʈɯɺʅʗʅʅʗ 

 

     ʆʟʥʘʯʝʥʥʷ. ʈʽʚʥʷʥʥʷ ʚʠʜʫ ʘʭ
4 
+ bx

2
 + ʩ = 0,  ʭ ï ʟʤʽʥʥʘ, ʘ, b ʽ ʩ ï ʜʝʷʢʽ 

ʯʠʩʣʘ, ʧʨʠʯʦʤʫ  ʘ Í 0, ʥʘʟʠʚʘʶʪʴ ʙʽʢʚʘʜʨʘʪʥʠʤ ʨʽʚʥʷʥʥʷʤ. 

     ɿʘʤʽʥʦʶ ʭ
2
 = t ʙʽʢʚʘʜʨʘʪʥʝ ʨʽʚʥʷʥʥʷ ʟʚʦʜʠʪʴʩʷ ʜʦ ʢʚʘʜʨʘʪʥʦʛʦ 

ʨʽʚʥʷʥʥʷ       ʘt
2
 + bt + ʩ = 0. ʊʘʢʠʡ ʤʝʪʦʜ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʨʽʚʥʷʥʴ 

ʥʘʟʠʚʘʶʪʴ ʤʝʪʦʜʦʤ ʟʘʤʽʥʠ ʟʤʽʥʥʦʾ. 

      

     ʇʨʠʢʣʘʜ. 

     4ʭ
4 
ï 9ʭ

2
 + 5 = 0. 

     ʅʝʭʘʡ ʭ
2
 = t, ʪʦʜʽ ʭ

4
 = t

2
. ʆʜʝʨʞʠʤʦ ʢʚʘʜʨʘʪʥʝ ʨʽʚʥʷʥʥʷ ʚʽʜʥʦʩʥʦ t:                 

4t
2
 ï 9t + 5 = 0. D = (ï9)

2
 ï 4 Ā 4 Ā 5 = 81 ï 80 = 1, D > 0,  t1 =

4

5

8

19
; t2 

=  1
8

19
. 

     ʇʦʚʝʨʥʝʤʦʩʴ ʜʦ ʟʤʽʥʥʦʾ ʭ: 

1) ʭ
2
 = 1; ʭ1 = ï1; ʭ2 = 1; 

2) ʭ
2
 = 

4

5
; ʭ3 = 

2

5
; ʭ4 =

2

5
. 

ɺʽʜʧʦʚʽʜʴ: ʭ1 = ï1; ʭ2 = 1; ʭ3 = 
2

5
; ʭ4 = 

2

5
. 

  

ʈʦʟʚôʷʟʫʶʯʠ ʟʘʜʘʯʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʽʚʥʷʥʴ, ʷʢʽ ʟʚʦʜʷʪʴʩʷ ʜʦ 

ʢʚʘʜʨʘʪʥʠʭ, ʪʨʝʙʘ ʚʯʠʪʠ ʫʯʥʽʚ ʚʠʢʦʥʫʚʘʪʠ ʩʭʝʤʘʪʠʯʥʠʡ ʟʘʧʠʩ ʟʘʜʘʯʽ, 

ʷʢʠʡ ʯʘʩʪʦ ʧʦʣʝʛʰʫʻ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯʽ.  

ʇʨʦʧʦʥʫʶʯʠ ʫʯʥʷʤ ʟʘʜʘʯʽ ʥʘ ʨʫʭ, ʩʣʽʜ ʜʘʪʠ ʾʤ ʟʘʛʘʣʴʥʫ ʩʭʝʤʫ 

ʨʦʟʚôʷʟʘʥʥʷ ʪʘʢʠʭ ʟʘʜʘʯ ʫ ʚʠʛʣʷʜʽ ʪʘʙʣʠʮʽ 4.  

        

 ʊʘʙʣʠʮʷ 4 

ɺʠʜ ʪʨʘʥʩʧʦʨʪʫ S, ʢʤ V, ʢʤ/ʛʦʜ t, ʛʦʜ ʈʽʚʥʷʥʥʷ 

ʄʦʪʦʮʠʢʣ     

ɸʚʪʦʤʦʙʽʣʴ    

 

ʅʘʧʨʠʢʣʘʜ, ʨʦʟʚôʷʟʫʶʯʠ ʟʘʜʘʯʫ çɿ ʤʽʩʪʘ ʚ ʩʝʣʦ, ʚʽʜʩʪʘʥʴ ʤʽʞ ʷʢʠʤʠ 

16 ʢʤ, ʚʠʡʰʦʚ ʧʽʰʦʭʽʜ. ʏʝʨʝʟ 2 ʛʦʜ. 40 ʭʚ. ʫ ʪʦʤʫ ʩʘʤʦʤʫ ʥʘʧʨʷʤʽ ʚʠʾʭʘʚ 
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ʚʝʣʦʩʠʧʝʜʠʩʪ ʽ ʧʨʠʙʫʚ ʫ ʩʝʣʦ ʦʜʥʦʯʘʩʥʦ ʟ ʧʽʰʦʭʦʜʦʤ. ɿʥʘʡʜʽʪʴ 

ʰʚʠʜʢʽʩʪʴ ʚʝʣʦʩʠʧʝʜʠʩʪʘ, ʷʢʱʦ ʚʦʥʘ ʥʘ 8 ʢʤ/ʛʦʜ ʙʽʣʴʰʘ ʟʘ ʰʚʠʜʢʽʩʪʴ 

ʧʽʰʦʭʦʜʘè, ʚʯʠʪʝʣʴ ʧʨʦʧʦʥʫʻ ʫʯʥʷʤ ʟʘʧʦʚʥʠʪʠ ʪʘʙʣʠʮʶ 5, ʘʥʘʣʦʛʽʯʥʫ ʜʦ 

ʪʘʙʣʠʮʽ 4.  

        

 ʊʘʙʣʠʮʷ 5 

ɺʠʜ ʪʨʘʥʩʧʦʨʪʫ S, ʢʤ V, ʢʤ/ʛʦʜ t, ʛʦʜ ʈʽʚʥʷʥʥʷ 

ʇʽʰʦʭʽʜ 16 ʭ ï 8 
8

16

x
 

60

40
2

16

8

16

xx
 

ɺʝʣʦʩʠʧʝʜʠʩʪ 16 ʭ 
x

16
 

 

ʉʭʝʤʘʪʠʯʥʽ ʟʘʧʠʩʠ ʫ ʚʠʛʣʷʜʽ ʪʘʢʠʭ ʪʘʙʣʠʮʴ ʧʦʣʝʛʰʫʶʪʴ 

ʨʦʟʚôʷʟʘʥʥʷ ʪʝʢʩʪʦʚʠʭ ʟʘʜʘʯ ʩʢʣʘʜʘʥʥʷʤ ʢʚʘʜʨʘʪʥʠʭ ʨʽʚʥʷʥʴ. 

ɺ ʫʯʥʽʚ ʚʠʥʠʢʘʶʪʴ ʪʨʫʜʥʦʱʽ ʧʨʠ ʨʦʟʚôʷʟʫʚʘʥʥʽ ʪʝʢʩʪʦʚʠʭ ʟʘʜʘʯ ʥʘ 

ʨʫʭ ʟʘ ʪʝʯʽʻʶ ʽ ʧʨʦʪʠ ʪʝʯʽʾ. ɼʣʷ ʫʩʫʥʝʥʥʷ ʮʠʭ ʪʨʫʜʥʦʱʽʚ ʚʘʨʪʦ 

ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʟʘʛʘʣʴʥʫ ʩʭʝʤʫ ʨʦʟʚôʷʟʘʥʥʷ ʪʘʢʠʭ ʟʘʜʘʯ ʫ ʚʠʛʣʷʜʽ ʪʘʙʣʠʮʽ 6. 

        

 ʊʘʙʣʠʮʷ 6 

 ʈʫʭ  
ʈʽʚʥʷʥʥʷ 

ɿʘ ʪʝʯʽʻʶ ʇʨʦʪʠ ʪʝʯʽʾ 

ʐʣʷʭ, ʢʤ    

ʐʚʠʜʢʽʩʪʴ, ʢʤ/ʛʦʜ   

ʏʘʩ, ʛʦʜ   

 

ʅʘʧʨʠʢʣʘʜ, ʧʨʦʧʦʥʫʶʯʠ ʫʯʥʷʤ ʟʘʜʘʯʫ çʂʘʪʝʨ ʧʨʦʡʰʦʚ 45 ʢʤ ʟʘ 

ʪʝʯʽʻʶ ʽ 7 ʢʤ ʧʨʦʪʠ ʪʝʯʽʾ, ʚʠʪʨʘʪʠʚʰʠ ʥʘ ʚʝʩʴ ʰʣʷʭ 3 ʛʦʜ. ʗʢʘ ʚʣʘʩʥʘ 

ʰʚʠʜʢʽʩʪʴ ʢʘʪʝʨʘ, ʷʢʱʦ ʰʚʠʜʢʽʩʪʴ ʪʝʯʽʾ 2 ʢʤ/ʛʦʜ?è, ʚʯʠʪʝʣʴ ʥʘʛʦʣʦʰʫʻ, ʱʦ, 

ʟʘʧʦʚʥʠʚʰʠ    ʪʘʙʣʠʮʶ 6, ʦʜʝʨʞʫʻʤʦ ʪʘʙʣʠʮʶ 7, ʷʢʘ ʜʘʻ ʥʘʤ ʰʫʢʘʥʝ ʨʽʚʥʷʥʥʷ. 

  ʊʘʙʣʠʮʷ 7 

 ʈʫʭ  
ʈʽʚʥʷʥʥʷ 

ɿʘ ʪʝʯʽʻʶ ʇʨʦʪʠ ʪʝʯʽʾ 

ʐʣʷʭ, ʢʤ 45 7 

3
2

7

2

45

xx
 

ʐʚʠʜʢʽʩʪʴ, 

ʢʤ/ʛʦʜ 

ʭ + 2 ʭ ï 2 

ʏʘʩ, ʛʦʜ 
2

45

x
 

2

7

x
 

 

ʈʦʟʚôʷʟʫʶʯʠ ʟʘʜʘʯʫ ʥʘ ʨʦʙʦʪʫ, ʥʘʧʨʠʢʣʘʜ, çɹʨʠʛʘʜʘ ʧʣʘʥʫʚʘʣʘ 
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ʟʘʩʽʷʪʠ 200 ʛʘ ʜʦ ʧʝʚʥʦʛʦ ʪʝʨʤʽʥʫ, ʘʣʝ ʟʘʩʽʚʘʣʘ ʱʦʜʥʷ ʥʘ 5 ʛʘ ʙʽʣʴʰʝ, ʥʽʞ 

ʧʣʘʥʫʚʘʣʘ, ʽ ʪʦʤʫ ʟʘʚʝʨʰʠʣʘ ʨʦʙʦʪʫ ʥʘ 2 ʜʥʽ ʨʘʥʽʰʝ. ɿʘ ʩʢʽʣʴʢʠ ʜʥʽʚ 

ʙʨʠʛʘʜʘ ʟʘʢʽʥʯʠʣʘ ʩʽʚʙʫ?è, ʚʯʠʪʝʣʴ ʧʨʦʧʦʥʫʻ ʟʘʧʦʚʥʠʪʠ ʪʘʙʣʠʮʶ 8, ʷʢʘ 

ʥʘʙʝʨʝ ʚʠʛʣʷʜʫ: 

        

 ʊʘʙʣʠʮʷ 8 

ʈʦʙʦʪʘ 

ʙʨʠʛʘʜʠ 

ʆʙôʻʤ 

ʨʦʙʦʪʠ, 

ʛʘ 

ɿʘʩʽʚʘʣʘ 

ʱʦʜʥʷ, ʛʘ 

ʇʨʘʮʶʚʘʣʘ 

ʜʥʽʚ 

ʈʽʚʥʷʥʥʷ 

ɿʘ ʧʣʘʥʦʤ 200 ʭ 
x

200
 

2
5

200200

xx
 

ʌʘʢʪʠʯʥʦ  200 ʭ + 5 
5

200

x
 

 

ɿʥʘʡʰʦʚʰʠ ʭ = 20 ʽ ʧʦʜʽʣʠʚʰʠ 
520

200 , ʦʜʝʨʞʠʤʦ ʰʫʢʘʥʫ ʚʽʜʧʦʚʽʜʴ: 

8 ʜʥʽʚ. 

ɿʥʘʯʥʝ ʤʽʩʮʝ ʧʨʠ ʨʦʟʚôʷʟʫʚʘʥʥʽ ʪʝʢʩʪʦʚʠʭ ʟʘʜʘʯ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʨʽʚʥʷʥʴ ʟʘʡʤʘʶʪʴ ʟʘʜʘʯʽ ʥʘ ʩʧʣʘʚʠ ʽ ʨʦʟʯʠʥʠ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʟʘʜʘʯʫ 

çʉʧʣʘʚ ʤʽʜʽ ʽ ʮʠʥʢʫ, ʱʦ ʤʽʩʪʠʪʴ 1 ʢʛ ʤʽʜʽ, ʩʧʣʘʚʠʣʠ ʟ 2 ʢʛ ʤʽʜʽ. ɼʽʩʪʘʣʠ 

ʩʧʣʘʚ, ʫ ʷʢʦʤʫ ʚʽʜʩʦʪʦʢ ʤʽʜʽ ʥʘ 25% ʙʽʣʴʰʠʡ, ʥʽʞ ʫ ʧʦʧʝʨʝʜʥʴʦʤʫ. ʗʢʦʶ 

ʙʫʣʘ ʤʘʩʘ ʧʦʯʘʪʢʦʚʦʛʦ ʩʧʣʘʚʫ?è ʚʘʨʪʦ ʨʦʟʚôʷʟʫʚʘʪʠ, ʟʘʧʦʚʥʠʚʰʠ 

ʪʘʙʣʠʮʶ 9. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʛʣʷʥʫʪʠʭ ʚʠʜʽʚ ʥʘʦʯʥʦʩʪʽ ʧʨʠ ʚʠʚʯʝʥʥʽ 

ʢʚʘʜʨʘʪʥʠʭ ʨʽʚʥʷʥʴ ʥʘ ʫʨʦʢʘʭ ʘʣʛʝʙʨʠ 8 ʢʣʘʩʫ ʩʧʨʠʷʪʠʤʝ ʩʚʽʜʦʤʦʤʫ  

ʟʘʩʚʦʻʥʥʶ ʫʯʥʷʤʠ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʧʽʜʚʠʱʝʥʥʶ ʽʥʪʝʨʝʩʫ ʜʦ 

ʤʘʪʝʤʘʪʠʢʠ, ʨʦʟʚʠʪʢʫ ʾʭ ʣʦʛʽʯʥʦʛʦ ʤʠʩʣʝʥʥʷ.  

        

 ʊʘʙʣʠʮʷ 9 

 ʇʦʯʘʪʢʦʚʠ

ʡ ʩʧʣʘʚ 

ʆʜʝʨʞʘʥʠʡ 

ʩʧʣʘʚ 

ʈʽʚʥʷʥʥʷ 

ʄʘʩʘ 

ʩʧʣʘʚʫ, 

ʢʛ 

ʭ ʭ + 2  

%25%100
1

%100
2

3

xx
 

ʄʘʩʘ 

ʤʽʜʽ, ʢʛ 

1 3 

ɺʽʜʩʦʪʦ

ʢ ʤʽʜʽ, 

% 

%100
1

x
 %100

2

3

x
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The article deals with methods of using visual aids in the study of quadratic 

equations and problems that are solved by using quadratic equations.  

Key words: didactic principle of visibility, visual aids, their types, square 

equation. 

 
ʋɼʂ 517.5. 

ɺ. ɸ. ʉʦʨʠʯ, ʢʘʥʜʠʜʘʪ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, 

ʅ. ʄ. ʉʦʨʠʯ, ʢʘʥʜʠʜʘʪ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ɸʉʀʄʇʊʆʊʀʏʅɸ ʇʆɺɽɼɯʅʂɸ ʅɸɹʃʀɾɽʅʔ ʃɯʅɯʁʅʀʍ 

ʂʆʄɹɯʅɸʎɯʁ ʌʋʅʂʎɯʁ ʅɽɺʀʉʆʂʆɰ ɻʃɸɼʂʆʉʊɯ ɼɽʗʂʀʄʀ 

ʊʈʀɻʆʅʆʄɽʊʈʀʏʅʀʄʀ ʄʅʆɻʆʏʃɽʅɸʄʀ 

ɿʥʘʡʜʝʥʦ ʘʩʠʤʧʪʦʪʠʯʥʽ ʨʽʚʥʦʩʪʽ ʜʣʷ ʪʦʯʥʠʭ ʚʝʨʭʥʽʭ ʤʝʞ ʥʘʙʣʠʞʝʥʴ 

ʣʽʥʽʡʥʠʭ ʢʦʤʙʽʥʘʮʽʡ ʬʫʥʢʮʽʡ ʥʘ ʟʘʜʘʥʦʤʫ ʬʫʥʢʮʽʦʥʘʣʴʥʦʤʫ ʢʦʤʧʘʢʪʽ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʘʩʠʤʧʪʦʪʠʯʥʘ ʨʽʚʥʽʩʪʴ, ʧʦʭʽʜʥʘ ʚ ʩʝʥʩʽ ʉʪʝʧʘʥʮʷ, ʩʫʤʽʩʥʝ 

ʥʘʙʣʠʞʝʥʥʷ. 

ɺʩʪʫʧ. ʋ ʩʪʘʪʪʽʨʦʟʛʣʷʥʫʪʦ ʜʝʷʢʠʡ ʥʦʚʠʡ ʣʽʥʽʡʥʠʡ ʤʝʪʦʜ 

ʥʘʙʣʠʞʝʥʥʷ ïʧʝʨʽʦʜʠʯʥʠʭ ʬʫʥʢʮʽʡ, ʟʘʩʪʦʩʦʚʘʥʦ ʡʦʛʦ ʜʦ ʩʫʤʽʩʥʦʛʦ 

ʥʘʙʣʠʞʝʥʥʷ ʥʘ ʢʣʘʩʘʭ ʽ ʚʠʚʯʝʥʦ ʘʩʠʤʧʪʦʪʠʯʥʫ ʧʦʚʝʜʽʥʢʫ ʚʝʣʠʯʠʥʠ, 

ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʮʝ ʥʘʙʣʠʞʝʥʥʷ. 
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ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ. ʅʝʭʘʡ   ī -ʧʝʨʽʦʜʠʯʥʘ ʬʫʥʢʮʽʷ  ()  ʽ  

 

ī ʾʾ ʨʷʜ ʌʫʨôʻ. ʅʝʭʘʡ  ī ʜʦʚʽʣʴʥʘ ʬʫʥʢʮʽʷ ʥʘʪʫʨʘʣʴʥʦʛʦ 

ʘʨʛʫʤʝʥʪʫ, ʗʢʱʦ ʨʷʜ 

 

 ̒ ʨʷʜʦʤ ʌʫʨô̒ ʜʝʷʢʦʾ ʩʫʤʦʚʥʦʾ ʬʫʥʢʮʽʾ, ʪʦ ʮ  ʁ ʬʫʥʢʮʽʶ 

ʥʘʟʠʚʘʶʪʴ-ʧʦʭʽʜʥʦʶ ʬʫʥʢʮʽʾ̔ ʧʦʟʥʘʯʘʶʪʴ   

ʄʥʦʞʠʥʫ ʬʫʥʢʮʽʡʫ ʷʢʠʭ ʽʩʥʫʶʪʴ-ʧʦʭʽʜʥʽ, ʧʦʟʥʘʯʠʤʦ 

ʯʝʨʝʟ, ʘ ʧʽʜʤʥʦʞʠʥʫ ʥʝʧʝʨʝʨʚʥʠʭ ʬʫʥʢʮʽʡ ʽʟð ʯʝʨʝʟ. 

ʗʢʱʦ ʽ ʧʨʠ ʮʴʦʤʫ , ʪʦ ʟʘʧʠʩʫʻʤʦ 

 

ɺ ʨʦʙʦʪʽ ʦʩʥʦʚʥʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʢʣʘʩʘʤ, ʫ ʷʢʠʭ 

ʬʫʥʢʮʽʷ̒  ʟʥʘʯʝʥʥʷʤ ʦʧʫʢʣʦʾ ʚʥʠʟ ʬʫʥʢʮʽʾʥʝʧʝʨʝʨʚʥʦʛʦ 

ʘʨʛʫʤʝʥʪʫʽ, ʢʨʽʤ ʪʦʛʦ,ʄʥʦʞʠʥʫ ʪʘʢʠʭ 

ʬʫʥʢʮʽʡʧʦʟʥʘʯʘʶʪʴ ʯʝʨʝʟʋʩʣʽʜ ʟʘ ʆ. ɯ. ʉʪʝʧʘʥʮʝʤ ([1, ʩ. 93]) 

ʢʦʞʥʽʡ ʬʫʥʢʮʽʾ                         ʧʦʩʪʘʚʠʤʦ ʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

 

 

ɯʟ ʤʥʦʞʠʥʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ, ʚʠʜʽʣʠʤʦ 

ʧʽʜʤʥʦʞʠʥʠ ʪʘʢʠʤ ʯʠʥʦʤ. ɼʦʚʽʜʥʝʩʝʤʦ ʫʩʽ ʬʫʥʢʮʽʾ 

,  ʜʣʷ ʷʢʠʭ ʽʩʥʫʶʪʴ ʜʦʜʘʪʥʽ ʩʪʘʣʽ(ʚʟʘʛʘʣʽ ʢʘʞʫʯʠ, ʟʘʣʝʞʥʽ 

ʚʽʜ ) ʪʘʢʽ, ʱʦ 

 

ʜʝ ʤʥʦʞʠʥʠð ʫʩʽ ʬʫʥʢʮʽʾ,  ʜʣʷ ʷʢʠʭ 

 

ʜʝð ʩʪʘʣʘ, ʷʢʘ ʤʦʞʝ ʟʘʣʝʞʘʪʠ ʚʽʜ; ʜʦð ʫʩʽ ʬʫʥʢʮʽʾ

, ʜʣʷ ʷʢʠʭʤʦʥʦʪʦʥʥʦ ʽ ʥʝʦʙʤʝʞʝʥʦ ʟʨʦʩʪʘʻ 

 

ɯʟ ʥʘʚʝʜʝʥʠʭ ʦʟʥʘʯʝʥʴ ʚʠʧʣʠʚʘʻ, ʱʦ, ʪʦʤʫ ʜʘʣʽ 

ʧʦʢʣʘʜʝʤʦ    . ʊʠʧʦʚʠʤʠ ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ ʤʥʦʞʠʥʠʻ 

ʬʫʥʢʮʽʾ              ʤʥʦʞʠʥʠð ʬʫʥʢʮʽʾ 

 ʤʥʦʞʠʥʠð ʬʫʥʢʮʽʾ  

ʂʦʞʥʽʡ ʬʫʥʢʮʽʾʽʟ ʢʣʘʩʫʧʦʩʪʘʚʠʤʦ ʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ 

ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʠʡ ʧʦʣʽʥʦʤ ʚʠʛʣʷʜʫ 
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ʜʝ  , ʘ ʯʠʩʣʘ   

, ʦʟʥʘʯʘʶʪʴʩʷ ʨʽʚʥʦʩʪʷʤʠ 

 

 

 

ɺʚʝʜʝʤʦ, ʜʘʣʽ, ʚʽʜʥʦʰʝʥʥʷ ʧʦʨʷʜʢʫ ʜʣʷ  - ʧʦʭʽʜʥʠʭ, ʱʦ 

ʜʦʟʚʦʣʠʪʴ ʚʢʘʟʘʪʠ ʘʥʘʣʦʛʠ çʤʦʣʦʜʰʠʭè ʧʦʭʽʜʥʠʭ ʜʣʷ ʬʫʥʢʮʽʡ ʽʟ 

ʢʣʘʩʽʚ. ʅʝʭʘʡ ð ʜʦʚʽʣʴʥʽ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʜʽʡʩʥʠʭ 

ʯʠʩʝʣ  ɹʫʜʝʤʦ ʛʦʚʦʨʠʪʠ ([2, ʩ. 145-148]), ʱʦ ʧʘʨʘ -

ʧʝʨʝʜʫʻ ʧʘʨʽ , ʷʢʱʦ , ʽ ʧʠʩʘʪʠ . ʆʪʞʝ, 

çʤʝʥʰʠʤè ʧʘʨʘʤ ʚʽʜʧʦʚʽʜʘʶʪʴ ʙʽʣʴʰʽ ʤʥʦʞʠʥʠ. ɺʽʜʦʤʦ (ʜʠʚ., ʥʘʧʨ., [2, 

ʩ. 145]), ʱʦ ʜʣʷ ʬʫʥʢʮʽʾ ʧʨʠ  ʽʩʥʫʻ  ʽ                    

  ʧʨʠ ʮʴʦʤʫ 

 

ʈʦʟʛʣʷʜʘʶʯʠ ʤʥʦʞʠʥʠ  ʪʘ ʙʘʞʘʶʯʠ ʜʦʙʠʪʠʩʷ ʥʝʧʝʨʝʨʚʥʦʩʪʽ 

çʤʦʣʦʜʰʠʭè ʧʦʭʽʜʥʠʭ, ʚʚʝʜʝʤʦ ʧʦʥʷʪʪʷ -ʧʝʨʝʜʫʚʘʥʥʷ ʧʘʨ. ɹʫʜʝʤʦ 

ʧʠʩʘʪʠ  (ʧʘʨʘ ʧʝʨʝʜʫʻ ʧʘʨʽ), ʷʢʱʦ 

ʜʣʷ ʽʩʥʫʻ ʥʝʧʝʨʝʨʚʥʘ ʾʾ  -ʧʦʭʽʜʥʘ. 

ɺ ʜʘʥʽʡ ʨʦʙʦʪʽ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʧʦʚʝʜʽʥʢʘ ʧʨʠʚʝʣʠʯʠʥʠ 

 

 

ʷʢʱʦ ʧʘʨʠ    -ʧʝʨʝʜʫʶʪʴ ʧʘʨʽ. 

ʗʢʱʦ  ,  ʪʦ ʟʛʽʜʥʦ ʅʝʭʘʡ 

 

ɺʝʣʠʯʠʥʘ ʭʘʨʘʢʪʝʨʠʟʫʻ ʩʫʤʽʩʥʝ ʥʘʙʣʠʞʝʥʥʷ 

ʣʽʥʽʡʥʦʾ ʢʦʤʙʽʥʘʮʽʾ ʬʫʥʢʮʽʡ ʽʟ ʢʣʘʩʽʚʜʝʷʢʠʤ 
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ʤʝʪʦʜʦʤ ʇʦʢʘʟʘʥʦ, ʱʦ ʘʧʨʦʢʩʠʤʘʪʠʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʦʣʽʥʦʤʽʚ 

ʚʠʛʣʷʜʫʥʝ ʛʽʨʰʽ, ʘ ʚ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʽ ʢʨʘʱʽ ʟʘ 

ʚʽʜʧʦʚʽʜʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʩʫʤ ʌʫʨôʻ ʧʦʨʷʜʢʫ. 

ɺʝʣʠʯʠʥʘʧʨʠ ʜʦʩʣʽʜʞʝʥʘ ɸ. ʉ. ʉʝʨʜʶʢʦʤ ʚ [3]. 

ɼʦʧʦʤʽʞʥʽ ʪʚʝʨʜʞʝʥʥʷ. ɯʥʪʝʛʨʘʣʴʥʽ ʟʦʙʨʘʞʝʥʥʷ ʚʽʜʭʠʣʝʥʴ                      

 

ʆʩʥʦʚʥʦʶ ʤʝʪʦʶ ʜʘʥʦʛʦ ʧʫʥʢʪʫ ʻ ʟʥʘʭʦʜʞʝʥʥʷ ʽʥʪʝʛʨʘʣʴʥʠʭ 

ʟʦʙʨʘʞʝʥʴ ʚʽʜʭʠʣʝʥʴ  ʜʣʷ ʬʫʥʢʮʽʡ ʽʟ ʢʣʘʩʫ  ʗʢʱʦ  

 

ʻ ʨʷʜʦʤ ʌʫʨ'ʻ ʩʫʤʦʚʥʦʾ  ʬʫʥʢʮʽʾ, ʪʦ (ʜʠʚ., ʥʘʧʨ., [1, ʩ. 51]) 

ʜʣʷ        ʤʘʡʞʝ ʩʢʨʽʟʴ ʚʠʢʦʥʫʻʪʴʩʷ ʨʽʚʥʽʩʪʴ 

 

ʗʢʱʦ ʞ ,  ʪʦ ʨʽʚʥʽʩʪʴʚʠʢʦʥʫʻʪʴʩʷ ʩʢʨʽʟʴ. ɼʘʣʽ ʚ 

ʩʠʣʫ   ʜʣʷ ʜʦʚʽʣʴʥʦʾʚʠʢʦʥʫʻʪʴʩʷ ʨʽʚʥʽʩʪʴ 

 

ʚ ʷʢʽʡ 

 

ɯʟ ʽ ʦʪʨʠʤʫʻʤʦ ʥʘʩʪʫʧʥʝ ʽʥʪʝʛʨʘʣʴʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʜʣʷ 

ʚʝʣʠʯʠʥʠ : 

 

ʜʝ  

ʇʦʜʘʤʦ ʨʽʟʥʠʮʶ ʫ ʟʨʫʯʥʦʤʫ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʛʣʷʜʽ. ʄʘʻ ʤʽʩʮʝ ʪʚʝʨʜʞʝʥʥʷ. 

ʃʝʤʘ 1. ʅʝʭʘʡ  ʤʥʦʛʦʯʣʝʥ  

ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ  , ʪʦʜʽ ʚʠʢʦʥʫʻʪʴʩʷ ʨʽʚʥʽʩʪʴ 
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ʷʢʘ ʤʘʻ ʤʽʩʮʝ ʚ ʢʦʞʥʽʡ ʪʦʯʮʽ, ʚ ʷʢʽʡ ʟʙʽʞʥʽ ʚʩʽ ʧʦʜʘʥʽ ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʽ 

ʨʷʜʠ. 

ɼʦʚʝʜʝʥʥʷ. ɿʛʽʜʥʦ ʦʟʥʘʯʝʥʥʷ 

 

 

 

 

 

 

 

 

ɼʘʣʽ ʥʘ ʦʩʥʦʚʽ ʦʯʝʚʠʜʥʠʭ ʨʽʚʥʦʩʪʝʡ 
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ʬʦʨʤʫʣʫ ʤʦʞʝʤʦ ʧʨʦʜʦʚʞʠʪʠ 
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ʆʙ'ʻʜʥʫʻʤʦ ʨʽʚʥʦʩʪʽ ʽ  ʦʜʝʨʞʫʻʤʦ ʃʝʤʫ ʜʦʚʝʜʝʥʦ. 

ʃʝʤʘ 2. ʅʝʭʘʡ  , ʽ, ʢʨʽʤ ʪʦʛʦ, ʷʢʱʦ  

 ʊʦʜʽ ʜʣʷ ʜʦʚʽʣʴʥʦʾ ʬʫʥʢʮʽʾ  ʜʣʷ 

ʚʩʽʭʩʧʨʘʚʝʜʣʠʚʘ ʨʽʚʥʽʩʪʴ 

 

 

 

ʚ ʷʢʽʡ 

 

ɼʦʚʝʜʝʥʥʷ. ʗʢʱʦ , ʪʦ [4, ʩ. 294-298] ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʠʡ ʨʷʜ 

 

 

 

ʊʦʤʫ ʦʙ'ʻʜʥʫʻʤʦ ʨʽʚʥʽʩʪʴ  ʪʘ ʣʝʤʫ 1 ʽ ʦʜʝʨʞʫʻʤʦ . ʃʝʤʫ 

ʜʦʚʝʜʝʥʦ. 

ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ.  ɺ ʜʘʥʦʤʫ ʧʫʥʢʪʽ ʦʜʝʨʞʠʤʦ ʘʩʠʤʧʪʦʪʠʯʥʽ ʨʽʚʥʦʩʪʽ 

ʜʣʷ ʚʝʣʠʯʠʥʠ  ʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʽ ʪʘ                    

 

ʄʘʶʪʴ ʤʽʩʮʝ ʥʘʩʪʫʧʥʽ ʪʝʦʨʝʤʠ. 
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ʊʝʦʨʝʤʘ 1. ʗʢʱʦ ʚʠʢʦʥʫʶʪʴʩʷ ʫʤʦʚʠ ʣʝʤʠ 2, ʪʦ ʜʣʷ ʙʫʜʴ-ʷʢʦʾ 

ʬʫʥʢʮʽʾ  ʽʩʥʫʻ ʬʫʥʢʮʽʷ ʪʘʢʘ, ʱʦ ʩʢʨʽʟʴ 

ʚʠʢʦʥʫʻʪʴʩʷ ʨʽʚʥʽʩʪʴ 

 

ʧʨʠʯʦʤʫ ,  

ɼʦʚʝʜʝʥʥʷ.  ʈʽʚʥʽʩʪʴ  ʤʦʞʝʤʦ ʟʘʧʠʩʘʪʠ ʪʘʢ: 

 

 

 

 

 

ɺʽʜʦʤʝ ʥʘʩʪʫʧʥʝ ʪʚʝʨʜʞʝʥʥʷ: ʷʢʱʦ ʧʦʩʣʽʜʦʚʥʽʩʪʴ  ʦʧʫʢʣʘ 

ʜ 

ʭʽʙʘ ʱʦ ʪʦʯʦʢʜʦ ʜʝʷʢʦʾ ʥʝʚʽʜ'ʻʤʥʦʾ ʩʫʤʦʚʥʦʾ 

ʬʫʥʢʮʽʾ  ʽ ʻ ʾʾ ʨʷʜʦʤ ʌʫʨ'ʻ ([4]). 

ʆʩʢʽʣʴʢʠ , ʪʦ , ʪʦʤʫ ʚ ʩʠʣʫ ʥʘʚʝʜʝʥʥʦʛʦ 

ʪʚʝʨʜʞʝʥʥʷ  ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʜʘʥʦʛʦ ʬʘʢʪʫ ʥʝʨʽʚʥʽʩʪʴ  ʤʦʞʝ 

ʙʫʪʠ ʧʨʦʜʦʚʞʝʥʘ ʪʘʢ 

 

 

ʆʪʞʝ, 

 

ʈʦʟʛʣʷʥʝʤʦ ʢʣʘʩ ʧʝʨʽʦʜʠʯʥʠʭ ʬʫʥʢʮʽʡ  ʧʦʨʦʜʞʝʥʠʡ 

ʧʦʩʣʽʜʦʚʥʽʩʪʶ ʽ ʯʠʩʣʦʤ ɀ . ʅʝʭʘʡ 

ʪʦʜʽ 

 

ʧʨʠʯʦʤʫ  
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ʉʧʽʚʩʪʘʚʠʤʦ ʬʦʨʤʫʣʠ̔ ʦʜʝʨʞʠʤʦ ʨʽʚʥʽʩʪʴ 

ʊʝʦʨʝʤʘ ʜʦʚʝʜʝʥʘ. 

ʊʝʦʨʝʤʘ 2. ʗʢʱʦ ʧʘʨʠ -ʧʝʨʝʜʫʶʪʴ ʧʘʨʽ  ʘ ʧʘʨʠ  

 ʪʘʢʽ, ʱʦ ʧʨʠ  ʘ ʧʨʠ               

ʪʦ ʧʨʠ ʩʧʨʘʚʝʜʣʠʚʘ ʨʽʚʥʽʩʪʴ 

 

 

ʦʙʤʝʞʝʥʘ ʧʦ 

ɼʦʚʝʜʝʥʥʷ. ʗʢʱʦ  ʪʦ ʚ ʩʠʣʫ  ʧʨʠ  

ʽʩʥʫʻ  ʇʘʨʠ  ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʫʤʦʚʘʤ   

ʣʝʤʠ 2, ʘ, ʦʪʞʝ, ʪʝʦʨʝʤʠ 1, ʪʦʤʫ ʟʛʽʜʥʦ ʪʝʦʨʝʤʠ 1 ʧʨʠ ʢʦʞʥʦʤʫ  

ʽʩʥʫʻ ʬʫʥʢʮʽʷ   ʪʘʢʘ,  ʱʦ 

 

ʜʝ  ʇʨʠʯʦʤʫ, ʷʢ ʚʠʧʣʠʚʘʻ ʽʟ ʜʦʚʝʜʝʥʥʷ ʪʝʦʨʝʤʠ 

1,  

 

 

ɯʟ ʨʦʙʦʪʠ ʆ. ɯ. ʉʪʝʧʘʥʮʷ [1, ʛʣ. III, Ä6] ʚʠʧʣʠʚʘʻ, ʱʦ ʜʣʷ                    

ʷʢʱʦ ʧʘʨʘ   ʟʘʜʦʚʦʣʴʥʷʻ ʫʤʦʚʠ ʪʝʦʨʝʤʠ, 

 

 

ɿʘʩʪʦʩʫʻʤʦ ʜʦ ʬʫʥʢʮʽʾ ʘʩʠʤʧʪʦʪʠʯʥʫ ʨʽʚʥʽʩʪʴ  

ʦʩʢʽʣʴʢʠ ʧʘʨʠ  ʪʘ ʦʜʥʦʯʘʩʥʦ ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʣʝʤʫ 

2, ʦʜʝʨʞʠʤʦ 
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ʊʦʤʫ ʚ ʩʠʣʫ ʙʫʜʝʤʦ ʤʘʪʠ 

 

 

 

 

 

ɺʨʘʭʫʻʤʦ ʮ ̔ʘʩʠʤʧʪʦʪʠʯʥʽ ʨʽʚʥʦʩʪʽ,  ̔  ʜʣʷ ʣʽʥʽʡʥʦʾ ʢʦʤʙʽʥʘʮʽʾ 

 

 

 

 

 

 

 

ɼʘʣʽ ʥʘ ʦʩʥʦʚʽ ʦʯʝʚʠʜʥʦʾ ʨʽʚʥʦʩʪʽ 
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ʜʝ  , ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ  ʤʦʞʥʘ ʧʨʦʜʦʚʞʠʪʠ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ 

 

 

 

ʆʩʢʽʣʴʢʠ  ʪʦ ʟ ʫʨʘʭʫʚʘʥʥʷʤ  ʜʣʷ ʚʝʣʠʯʠʥʠ 

 ʙʫʜʝʤʦ ʤʘʪʠ 

 

 

 

ɺ ʨʦʙʦʪʽ [1, ʛʣ. III, Ä6]  ʧʦʢʘʟʘʥʦ, ʱʦ ʧʨʠ  

 

 

ʆʙôʻʜʥʫʻʤʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ  ʪʘ ʦʜʝʨʞʫʻʤʦ  

ʊʝʦʨʝʤʘ ʜʦʚʝʜʝʥʘ. 

 

ʇʦʨʽʚʥʷʻʤʦ ʚʝʣʠʯʠʥʫ ʩʫʤʽʩʥʦʛʦ ʥʘʙʣʠʞʝʥʥʷ ʢʣʘʩʽʚ  ʩʫʤʘʤʠ 

ʌʫʨôʻ ʪʘ ʤʥʦʛʦʯʣʝʥʘʤʠ   

ʗʢ ʚʠʧʣʠʚʘʻ ʽʟ ʨʦʙʦʪʠ [5] 
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ʅʝ ʚʪʨʘʯʘʶʯʠ ʟʘʛʘʣʴʥʦʩʪʽ, ʤʦʞʝʤʦ ʚʚʘʞʘʪʠ, ʱʦ  

ʆʩʢʽʣʴʢʠ            ʪʦ  ʊʦʤʫ ʷʢʱʦ 

 ʘʙʦ ʞ  ʪʦ ʚʝʣʠʯʠʥʠ  ʷʢ ʽ 

ʚʝʣʠʯʠʥʠ  ʙʫʜʫʪʴ ʦʜʥʘʢʦʚʦʛʦ ʟʥʘʢʫ. ʊʦʜʽ 

 

 

ʟʚʽʜʢʠ ʚʠʧʣʠʚʘʻ, ʱʦ 

 

ʪʦʙʪʦ ʘʧʨʦʢʩʠʤʘʪʠʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʝʪʦʜʫ  ʥʝ ʛʽʨʰʽ, ʘ ʚ ʙʘʛʘʪʴʦʭ 

ʚʠʧʘʜʢʘʭ ʽ ʢʨʘʱʽ ʟʘ ʘʥʘʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʩʫʤ ʌʫʨôʻ. ɿʦʢʨʝʤʘ, ʥʘ ʢʣʘʩʘʭ 

ɺʝʡʣʷ-ʅʘʜʷ   
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ɸ ʫ ʚʠʧʘʜʢʫ   ʱʦ ʙʫʣʦ 

ʟʘʫʚʘʞʝʥʦ ʚ ʨʦʙʦʪʽ [3]. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 

1. ʉʪʝʧʘʥʝʮ ɸ.ʀ. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʠ ʧʨʠʙʣʠʞʝʥʠʝ ʧʝʨʠʦʜʠʯʝʩʢʠʭ 

ʬʫʥʢʮʠʡ/ ɸ.ʀ. ʉʪʝʧʘʥʝʮ. ï ʂ.: ʅʘʫʢ.ʜʫʤʢʘ, 1987. ï 268 ʩ. 

2. ʉʪʝʧʘʥʝʮ ɸ.ʀ. ʄʝʪʦʜʳ ʪʝʦʨʠʠ ʧʨʠʙʣʠʞʝʥʠʡ: ʚ 2 ʯ./ ɸ.ʀ. 

ʉʪʝʧʘʥʝʮ. ï ʂ.: ʀʥ-ʪ ʤʘʪʝʤʘʪʠʢʠ ʅɸʅ ʋʢʨʘʠʥʳ, 2002. ï ʯ. 1. ï 427 ʩ. 

3. ʉʝʨʜʶʢ ɸ.ʉ. ʇʨʦ ʦʜʠʥ ʣʽʥʽʡʥʠʡ ʤʝʪʦʜ ʥʘʙʣʠʞʝʥʥʷ ʧʝʨʽʦʜʠʯʥʠʭ 

ʬʫʥʢʮʽʡ / ɸ.ʉ. ʉʝʨʜʶʢ // ɺ ʢʥ."ʇʨʦʙʣʝʤʠ ʪʝʦʨʽʾ ʥʘʙʣʠʞʝʥʥʷ ʬʫʥʢʮʽʡ ʪʘ 

ʩʫʤʽʞʥʽ ʧʠʪʘʥʥʷ": ʟʙ. ʧʨʘʮʴ. ɯʥ-ʪʫ ʤʘʪʝʤʘʪʠʢʠ ʅɸʅ ʋʢʨʘʾʥʠ.-ʊ. 1.-ˉ1.-

ʂʠʾʚ: ɯʥ-ʪ ʤʘʪʝʤʘʪʠʢʠ ʅɸʅ ʋʢʨʘʾʥʠ, 2004.-ʩ. 295-336. 

4. ɿʠʛʤʫʥʜ ɸ. ʊʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʝ ʨʷʜʳ: ʚ 2 ʪ. / ɸ. ɿʠʛʤʫʥʜ. ð 

ʄ.: ʄʠʨ, 1965.-ʊ. 1. ð615 ʩ. 

5. ʉʦʨʠʯ ʅ.ʅ ʆʜʥʦʚʨʝʤʝʥʥʦʝ ʧʨʠʙʣʠʞʝʥʠʝ ʧʝʨʠʦʜʠʯʝʩʢʠʭ 

ʬʫʥʢʮʠʡ ʠ ʠʭ ʧʨʦʠʟʚʦʜʥʳʭ ʩʫʤʤʘʤʠ ʌʫʨʴʝ / ʅ.ʅ. ʉʦʨʠʯ. ï ʂ., 1985. ï ʩ. 

22 ï 63.- (ʇʨʝʧʨʠʥʪ/ ʀʥ-ʪ ʤʘʪʝʤʘʪʠʢʠ ɸʅ ʋʉʉʈ;85.7). 
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ʖ.ʃ. ʉʤʦʨʞʝʚʩʴʢʠʡ, ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ, 

ʃ.ʆ. ʉʤʦʨʞʝʚʩʴʢʠʡ, ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ 

ʇʈʆ ʄɽʊʆɼʀʂʋ ɺʀʂʆʈʀʉʊɸʅʅʗ ʅɸʆʏʅʆʉʊɯ ʇʈʀ 

ɺʀɺʏɽʅʅɯ ʂɺɸɼʈɸʊʅʀʍ ʂʆʈɽʅɯɺ ʋ ʂʋʈʉɯ ɸʃɻɽɹʈʀ  

8 ʂʃɸʉʋ 

ʋ ʩʪʘʪʪʽ ʨʦʟʛʣʷʥʫʪʦ ʤʝʪʦʜʠʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʦʯʥʠʭ ʧʦʩʽʙʥʠʢʽʚ ʧʨʠ 

ʚʠʚʯʝʥʥʽ ʢʚʘʜʨʘʪʥʠʭ ʢʦʨʝʥʽʚ ʽ ʾʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʫ ʢʫʨʩʽ ʘʣʛʝʙʨʠ 8 ʢʣʘʩʫ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʥʘʦʯʥʽ ʧʦʩʽʙʥʠʢʠ, ʾʭ ʚʠʜʠ, ʢʚʘʜʨʘʪʥʽ ʢʦʨʝʥʽ, ʘʨʠʬʤʝʪʠʯʥʠʡ 

ʢʚʘʜʨʘʪʥʠʡ ʢʦʨʽʥʴ, ʚʣʘʩʪʠʚʦʩʪʽ ʢʚʘʜʨʘʪʥʦʛʦ ʢʦʨʝʥʷ. 

ɺ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʨʽʯʯʷ ʧʦʩʪʽʡʥʝ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʽʚ, ʟʘʩʦʙʽʚ ʽ ʬʦʨʤ 

ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ, ʥʘʩʘʤʧʝʨʝʜ ʚʽʜʰʫʢʘʥʥʷ ʰʣʷʭʽʚ 
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ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʫʨʦʢʫ ʟ ʤʘʪʝʤʘʪʠʢʠ, ʩʪʘʣʦ ʧʨʝʜʤʝʪʦʤ ʦʩʦʙʣʠʚʦʾ 

ʫʚʘʛʠ ʟ ʙʦʢʫ ʰʢʦʣʠ, ʚʯʠʪʝʣʷ, ʧʝʜʘʛʦʛʽʯʥʦʾ ʪʘ ʧʩʠʭʦʣʦʛʽʯʥʦʾ ʥʘʫʢʠ. 

ɸʥʘʣʽʟ ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ʩʠʩʪʝʤʠ ʦʩʚʽʪʠ ʚ ʋʢʨʘʾʥʽ ʛʦʚʦʨʠʪʴ ʧʨʦ 

ʘʢʪʫʘʣʴʥʽʩʪʴ ʪʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʻʜʠʥʦʛʦ ʧʨʦʩʪʦʨʫ ʜʣʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʩʚʽʪʷʥ ʚʩʽʤ ʥʝʦʙʭʽʜʥʠʤ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʟʘʥʷʪʴ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʣʶʩʪʨʘʪʠʚʥʦʛʦ ʽ ʥʘʦʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʥʘʦʯʥʦʩʪʽ ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʩʧʨʠʷʻ ʨʦʟʫʤʦʚʦʤʫ 

ʨʦʟʚʠʪʢʫ ʫʯʥʽʚ, ʜʦʧʦʤʘʛʘʻ ʚʠʷʚʠʪʠ ʟʚôʷʟʦʢ ʤʽʞ ʥʘʫʢʦʚʠʤʠ ʟʥʘʥʥʷʤʠ ʽ 

ʞʠʪʪʻʚʦʶ ʧʨʘʢʪʠʢʦʶ, ʧʦʣʝʛʰʫʻ ʧʨʦʮʝʩ ʟʘʩʚʦʻʥʥʷ ʽ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ 

ʽʥʪʝʨʝʩʫ ʜʦ ʟʥʘʥʴ, ʩʪʠʤʫʣʶʻ ʨʦʟʚʠʪʦʢ ʤʦʪʠʚʘʮʽʡʥʦʾ ʩʬʝʨʠ ʫʯʥʽʚ [1]. 

ɿʘʚʜʘʥʥʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʫʨʦʢʽʚ ʟ ʤʘʪʝʤʘʪʠʢʠ ʚʠʤʘʛʘʻ ʚʽʜ 

ʫʯʠʪʝʣʷ ʚʤʽʥʥʷ ʚʦʣʦʜʽʪʠ ʤʝʪʦʜʘʤʠ, ʟʘʩʦʙʘʤʠ ʽ ʬʦʨʤʘʤʠ ʥʘʚʯʘʥʥʷ, ʷʢ 

ʪʨʘʜʠʮʽʡʥʠʤʠ, ʚʠʨʦʙʣʝʥʠʤʠ ʚʽʢʦʚʠʤ ʜʦʩʚʽʜʦʤ ʚʯʠʪʝʣʽʚ ʽ ʤʝʪʦʜʠʩʪʽʚ, ʪʘʢ 

ʽ ʪʠʤʠ, ʷʢʽ ʚʠʥʠʢʣʠ ʽ ʚʚʽʡʰʣʠ ʚ ʰʢʽʣʴʥʫ ʧʨʘʢʪʠʢʫ ʚʽʜʥʦʩʥʦ ʥʝʜʘʚʥʦ. 

ʋʤʽʣʝ ʚʦʣʦʜʽʥʥʷ ʘʨʩʝʥʘʣʦʤ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʜʦʩʚʽʜʫ ʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ 

ʪʚʦʨʯʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽʩʥʫʶʯʽ ʰʣʷʭʠ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʫʨʦʢʽʚ 

ʟ ʤʘʪʝʤʘʪʠʢʠ, ʧʨʠʥʮʠʧʠ ʜʠʜʘʢʪʠʢʠ, ʟʦʢʨʝʤʘ, ʧʨʠʥʮʠʧ ʥʘʦʯʥʦʩʪʽ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠʥʮʠʧʫ ʥʘʦʯʥʦʩʪʽ ʻ ʦʜʥʽʻʶ ʟ ʥʝʦʙʭʽʜʥʠʭ ʫʤʦʚ ʫʩʧʽʰʥʦʛʦ 

ʥʘʚʯʘʥʥʷ ʫʯʥʽʚ. ʋʥʘʦʯʥʝʥʥʷ ʧʽʜʚʠʱʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʫʨʦʢʫ, ʜʦʧʦʤʘʛʘʻ ʧʦʜʦʣʘʪʠ 

ʬʦʨʤʘʣʽʟʤ ʫ ʥʘʚʯʘʥʥʽ, ʧʦʞʚʘʚʣʶʻ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ, ʟʙʫʜʞʫʻ ʽʥʽʮʽʘʪʠʚʫ ʪʘ 

ʤʠʩʣʝʥʥʷ ʫʯʥʽʚ, ʧʨʠʚʯʘʻ ʾʭ ʜʦ ʘʥʘʣʽʟʫ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ. 

ʋʤʽʣʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʦʾ ʥʘʦʯʥʦʩʪʽ ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ 

ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʩʘʤʦʩʪʽʡʥʦʩʪʽ, ʘʢʪʠʚʥʦʩʪʽ, ʪʚʦʨʯʦʾ ʧʽʟʥʘʚʘʣʴʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚ, ʱʦ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʙʝʟʧʝʯʫʻ ʧʽʜʛʦʪʦʚʢʫ ʾʭ ʜʦ 

ʩʘʤʦʩʪʽʡʥʦʾ ʧʨʘʢʪʠʯʥʦʾ ʨʦʙʦʪʠ. 

ʋ ʟʚôʷʟʢʫ ʟ ʧʝʨʝʭʦʜʦʤ ʩʝʨʝʜʥʽʭ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ ʥʘʚʯʘʣʴʥʠʭ 

ʟʘʢʣʘʜʽʚ ʥʘ ʥʦʚʫ ʧʨʦʛʨʘʤʫ ʟ ʤʘʪʝʤʘʪʠʢʠ [2] ʽ ʥʦʚʽ ʧʽʜʨʫʯʥʠʢʠ ʚʠʥʠʢʘʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ ʨʦʟʨʦʙʮʽ ʤʝʪʦʜʠʢʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʦʯʥʦʩʪʽ ʥʘ ʫʨʦʢʘʭ 

ʤʘʪʝʤʘʪʠʢʠ. ʅʘ ʞʘʣʴ, ʥʘ ʩʴʦʛʦʜʥʽ ʪʘʢʦʾ ʤʝʪʦʜʠʢʠ ʥʝʤʘʻ. 

ʈʦʟʛʣʷʥʝʤʦ ʤʝʪʦʜʠʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʦʯʥʠʭ ʧʦʩʽʙʥʠʢʽʚ ʧʨʠ 

ʚʠʚʯʝʥʥʽ ʢʚʘʜʨʘʪʥʠʭ ʢʦʨʝʥʽʚ ʽ ʾʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʫ ʢʫʨʩʽ ʘʣʛʝʙʨʠ 8 ʢʣʘʩʫ. 

ʊʘʢʽ ʧʦʥʷʪʪʷ: ʢʚʘʜʨʘʪʥʠʡ ʢʦʨʽʥʴ ʟ ʯʠʩʣʘ ʘ, ʘʨʠʬʤʝʪʠʯʥʝ ʟʥʘʯʝʥʥʷ 

ʢʚʘʜʨʘʪʥʦʛʦ ʢʦʨʝʥʷ, ʜʦʙʫʚʘʥʥʷ ʢʚʘʜʨʘʪʥʦʛʦ ʢʦʨʝʥʷ ʚʘʨʪʦ ʚʚʦʜʠʪʠ ʫʯʥʷʤ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʪʘʙʣʠʮʶ 1. 

        

 ʊʘʙʣʠʮʷ 1 

ʂɺɸɼʈɸʊʅɯ ʂʆʈɽʅɯ ʊɸ ɰʍ ɺʃɸʉʊʀɺʆʉʊɯ 

ʆʟʥʘʯʝʥʥʷ ʇʨʠʢʣʘʜʠ  

ʂʚʘʜʨʘʪʥʠʤ ʢʦʨʝʥʝʤ ʟ ʯʠʩʣʘ ʘ ʥʘʟʠʚʘʶʪʴ 

ʯʠʩʣʦ, ʢʚʘʜʨʘʪ ʷʢʦʛʦ ʜʦʨʽʚʥʶʻ ʘ. 

ʭ
2 
= 16, 

 ʭ1 = 4, ʭ2 = ï4 ï 

ʢʚʘʜʨʘʪʥʽ ʢʦʨʝʥʽ. 

ɸʨʠʬʤʝʪʠʯʥʠʤ ʢʚʘʜʨʘʪʥʠʤ ʢʦʨʝʥʝʤ ʟ 

ʯʠʩʣʘ ʘ ʥʘʟʠʚʘʻʪʴʩʷ ʥʝʚʽʜôʻʤʥʝ ʯʠʩʣʦ, 
 16  = 4; 

4 ï ʘʨʠʬʤʝʪʠʯʥʠʡ 
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ʢʚʘʜʨʘʪ ʷʢʦʛʦ ʜʦʨʽʚʥʶʻ ʘ. ɸʨʠʬʤʝʪʠʯʥʠʡ 

ʢʚʘʜʨʘʪʥʠʡ ʢʦʨʽʥʴ ʟ ʯʠʩʣʘ ʘ ʧʦʟʥʘʯʘʻʪʴʩʷ 

ʟʥʘʢʦʤ a ; ʘ ʥʘʟʠʚʘʻʪʴʩʷ ʧʽʜʢʦʨʝʥʝʚʠʤ 

ʚʠʨʘʟʦʤ. ɼʽʷ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʾ ʟʥʘʭʦʜʠʪʴʩʷ 

ʘʨʠʬʤʝʪʠʯʥʠʡ ʢʚʘʜʨʘʪʥʠʡ ʢʦʨʽʥʴ, 

ʥʘʟʠʚʘʻʪʴʩʷ ʜʦʙʫʚʘʥʥʷʤ ʢʚʘʜʨʘʪʥʦʛʦ 

ʢʦʨʝʥʷ. 

ʈʽʚʥʽʩʪʴ ba  ʻ ʧʨʘʚʠʣʴʥʦʶ, ʷʢʱʦ 1) 

bÓ0; 2) b
2
 = ʘ. 

ʢʚʘʜʨʘʪʥʠʡ ʢʦʨʽʥʴ; 

 64  = 8. 

ʇʨʠ ʘ<0 a  ʥʝ ʤʘʻ ʟʤʽʩʪʫ, ʙʦ ʢʚʘʜʨʘʪ ʙʫʜʴ-

ʷʢʦʛʦ ʯʠʩʣʘ ʥʝʚʽʜôʻʤʥʠʡ. 

36  ʥʝ ʤʘʻ ʟʤʽʩʪʫ. 

ʇʨʠ ʙʫʜʴ-ʷʢʦʤʫ ʘ, ʷʢʱʦ a  ʤʘʻ ʟʤʽʩʪ, 

ʧʨʘʚʠʣʴʥʘ ʨʽʚʥʽʩʪʴ: aa
2

. 

 
2

9  = 9;    
2

5  = 5. 

 

ɿʘʢʨʽʧʣʝʥʥʷ ʮʴʦʛʦ ʤʘʪʝʨʽʘʣʫ ʤʦʞʥʘ ʧʨʦʚʝʩʪʠ ʫ ʚʠʛʣʷʜʽ 

ʬʨʦʥʪʘʣʴʥʦʛʦ ʦʧʠʪʫʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʠʪʘʥʴ, ʩʬʦʨʤʫʣʴʦʚʘʥʠʭ ʥʘ 

ʢʦʜʦʧʣʽʚʮʽ 1. 

 ʑʦʙ ʧʽʜʚʝʩʪʠ ʫʯʥʽʚ ʜʦ ʪʝʦʨʝʤ ʧʨʦ ʢʚʘʜʨʘʪʥʠʡ ʢʦʨʽʥʴ ʟ ʜʦʙʫʪʢʫ, 

ʜʨʦʙʫ ʽ ʩʪʝʧʝʥʷ, ʚʯʠʪʝʣʶ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʘʪʠ ʢʦʜʦʧʣʽʚʢʠ 2, 3 ʽ 4 

ʚʽʜʧʦʚʽʜʥʦ. 

       

 ʂʦʜʦʧʣʽʚʢʘ 1 

 

1. ʑʦ ʥʘʟʠʚʘʶʪʴ ʢʚʘʜʨʘʪʥʠʤ ʢʦʨʝʥʝʤ ʯʠʩʣʘ ʘ? 

2. ʉʢʽʣʴʢʠ ʽʩʥʫʻ ʨʽʟʥʠʭ ʢʚʘʜʨʘʪʥʠʭ ʢʦʨʝʥʽʚ ʟ ʜʦʜʘʪʥʦʛʦ ʯʠʩʣʘ ʘ? 

ʟ ʯʠʩʣʘ 0? 

3. ʑʦ ʥʘʟʠʚʘʶʪʴ ʘʨʠʬʤʝʪʠʯʥʠʤ ʢʚʘʜʨʘʪʥʠʤ ʢʦʨʝʥʝʤ ʟ ʯʠʩʣʘ ʘ? 

4. ʉʢʽʣʴʢʠ ʽʩʥʫʻ ʘʨʠʬʤʝʪʠʯʥʠʭ ʟʥʘʯʝʥʴ ʢʚʘʜʨʘʪʥʠʭ ʢʦʨʝʥʽʚ ʟ 

ʜʦʜʘʪʥʦʛʦ ʯʠʩʣʘ ʘ? ʟ ʯʠʩʣʘ 0? 

5. ʇʨʠ ʷʢʠʭ ʟʥʘʯʝʥʥʷʭ ʯʠʩʣʘ ʘ ʚʠʨʘʟ a  ʥʝ ʤʘʻ ʟʤʽʩʪʫ? 

6. ʏʠ ʤʘʻ ʨʦʟʚôʷʟʢʠ ʨʽʚʥʷʥʥʷ ʪʭ , ʷʢʱʦ 0ʪ , 0ʪ , ʽ ʷʢʱʦ 

ʤʘʻ, ʪʦ ʷʢʽ? 

 

 

        

 ʂʦʜʦʧʣʽʚʢʘ 2 

      

ʇʦʨʽʚʥʷʡʪʝ ʚʠʨʘʟʠ: 
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       ʘ) 436  ʽ 436 ;                ʚ) 2549  ʽ 2549 ; 

ʙ) 25125 ʽ 25125 ;          ʛ) 49  ʽ 49 . 

 

 

        

 ʂʦʜʦʧʣʽʚʢʘ 3 

      

ʇʦʨʽʚʥʷʡʪʝ ʚʠʨʘʟʠ: 

ʘ) 
81

64  ʽ 

81

64;          ʚ) 
4

49  ʽ 

4

49 ; 

ʙ) 
4

9  ʽ 

4

9 ;           ʛ) 
25

256
 ʽ 

25

256 . 

 

 

        

 ʂʦʜʦʧʣʽʚʢʘ 4 

      

ʇʦʨʽʚʥʷʡʪʝ ʚʠʨʘʟʠ: 

ʘ) 43  ʽ 
23 ;              ʚ) 82  ʽ 

42 ; 

ʙ) 
62,0  ʽ 

32,0 ;         ʛ) 
41,0  ʽ 

21,0 . 

 

 

ɼʦʚʽʚʰʠ ʜʘʥʽ ʪʝʦʨʝʤʠ ʽ ʟʘʢʨʽʧʠʚʰʠ ʾʭ, ʩʣʽʜ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʪʠ 

ʪʘʙʣʠʮʶ 2, ʷʢʦʶ ʫʯʥʽ ʤʦʞʫʪʴ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʧʽʜ ʯʘʩ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʚʧʨʘʚ. 

        

  

 

ʊʘʙʣʠʮʷ 2 

ɺʃɸʉʊʀɺʆʉʊɯ ɸʈʀʌʄɽʊʀʏʅʆɻʆ ʂɺɸɼʈɸʊʅʆɻʆ 

ʂʆʈɽʅʗ  

1. ʗʢʱʦ 0ʘ , 0b , ʪʦ 

baab . 

 

2. ʗʢʱʦ 0ʘ , 0b , ʪʦ 

b

a

b

a
. 

3. ʗʢʱʦ 0ʘ , Nk , ʪʦ 

6329494 . 

5

9

25

81

25

81
. 

44,12,12,1 24
. 

222
2

. 
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kk aa2
. 

 
4. ɼʣʷ ʙʫʜʴ-ʷʢʦʛʦ ʟʥʘʯʝʥʥʷ 
ʘ ʧʨʘʚʠʣʴʥʘ ʨʽʚʥʽʩʪʴ 

aa2 . 

 

 

ɼʣʷ ʧʝʨʝʚʽʨʢʠ ʟʘʩʚʦʻʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʘʨʠʬʤʝʪʠʯʥʦʛʦ ʢʚʘʜʨʘʪʥʦʛʦ 

ʢʦʨʝʥʷ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ ʪʘʢʠʡ ʤʘʪʝʤʘʪʠʯʥʠʡ ʜʠʢʪʘʥʪ ʥʘ ʢʦʜʦʧʣʽʚʮʽ 5: 

        

 ʂʦʜʦʧʣʽʚʢʘ 5 

 

1. ʂʦʨʽʥʴ ʟ ʜʦʙʫʪʢʫ 10064,0 é . 

2. ɼʦʙʫʪʦʢ ʢʦʨʝʥʽʚ 36121 é . 

3. ɿʥʘʯʝʥʥʷ ʚʠʨʘʟʫ 123  ʜʦʨʽʚʥʶʻ é . 

4. ʂʦʨʽʥʴ ʟ ʜʨʦʙʫ 
25

14
2 = é . 

5. ʏʘʩʪʢʘ ʢʦʨʝʥʽʚ 
125

5
é . 

6. ɿʥʘʯʝʥʥʷ ʚʠʨʘʟʫ 
2

18,0 é . 

7. ɿʥʘʯʝʥʥʷ ʚʠʨʘʟʫ 
636x é . 

 

 

ʉʧʦʩʦʙʠ ʪʦʪʦʞʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʚʠʨʘʟʽʚ, ʱʦ ʤʽʩʪʷʪʴ ʢʚʘʜʨʘʪʥʽ 

ʢʦʨʝʥʽ, ʜʦʮʽʣʴʥʦ ʧʦʷʩʥʠʪʠ, ʢʦʨʠʩʪʫʶʯʠʩʴ ʢʦʜʦʧʣʽʚʢʦʶ 6. 

        

 ʂʦʜʦʧʣʽʚʢʘ 6 

 

1. ɺʠʥʝʩʽʪʴ ʤʥʦʞʥʠʢ ʟ-ʧʽʜ ʟʥʘʢʘ ʢʦʨʝʥʷ: 

ʘ) 262623672 2
;    ʙ) 

xxxxxxxxx 424889
. 

2. ɺʥʝʩʽʪʴ ʤʥʦʞʥʠʢ ʧʽʜ ʟʥʘʢ ʢʦʨʝʥʷ: 

ʘ) 12343232 2
;  
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ʙ) 
22

22

2222,0

2222,0
2

ʭʭʭʭʪʦʭʷʢʱʦ

ʭʭʭʭʪʦʭʷʢʱʦ
ʭ . 

3. ʉʧʨʦʩʪʽʪʴ ʚʠʨʘʟʠ: 

ʘ) 264222422 ;  ʙ) 663223 ;  ʚ)

12343232
222

. 

ʛ) 1343232 ;  ʜ) 

2
2

)2)(2(

2

22

ʭ
ʭ

ʭʭ

ʭ

ʭ
. 

4. ɿʚʽʣʴʥʽʪʴʩʷ ʚʽʜ ʽʨʨʘʮʽʦʥʘʣʴʥʦʩʪʽ ʚ ʟʥʘʤʝʥʥʠʢʫ ʜʨʦʙʫ: 

ʘ) 163
16

1615

16

1615

1616

1615

16

15
2

;   

ʙ) 
2

2

22

2

2

ʘʘʘ
. 

 

 

ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʪʦʪʦʞʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʚʠʨʘʟʽʚ, ʷʢʽ ʤʽʩʪʷʪʴ ʢʚʘʜʨʘʪʥʽ 

ʢʦʨʝʥʽ, ʨʽʟʥʠʤʠ ʩʧʦʩʦʙʘʤʠ ʟʨʫʯʥʦ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʪʘʙʣʠʮʝʶ 3. 

        

 ʊʘʙʣʠʮʷ 3 

 

ʉʇʆʉʆɹʀ ʊʆʊʆɾʅʀʍ ʇɽʈɽʊɺʆʈɽʅʔ ɺʀʈɸɿɯɺ, ʑʆ 

ʄɯʉʊʗʊʔ ʂɺɸɼʈɸʊʅɯ ʂʆʈɽʅɯ  

 

ʉʧʦʩʦʙʠ ʇʨʠʢʣʘʜʠ 

 

1. ɼʦʜʘʚʘʥʥʷ, 
ʚʽʜʥʽʤʘʥʥʷ, 

ʤʥʦʞʝʥʥʷ, ʜʽʣʝʥʥʷ 

ʽ ʧʽʜʥʝ-ʩʝʥʥʷ ʜʦ 

ʩʪʝʧʝ-ʥʷ ʚʠʨʘʟʽʚ, 

ʷʢʽ ʤʽʩʪʷʪʴ ʢʚʘʜ-

ʨʘʪʥʽ ʢʦʨʝʥʽ. 

 

 

282523 ; 53554 ; 

1062352 ; 265:610 ; 

12323232
2

. 
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2. ɺʠʥʝʩʝʥʥʷ 
ʤʥʦʞʥʠʢʘ ʟʘ ʟʥʘʢ 

ʢʦʨʝʥʷ. 

 

3. ɺʥʝʩʝʥʥʷ 
ʤʥʦʞʥʠʢʘ ʧʽʜ ʟʥʘʢ 

ʢʦʨʝʥʷ. 

 

4. ʉʢʦʨʦʯʝʥʥʷ 
ʜʨʦʙʽʚ. 

 

5. ɿʚʽʣʴʥʝʥʥʷ ʚʽʜ 

ʽʨʨʘʮʽʦʥʘʣʴ-ʥʦʩʪʽ ʚ 

ʟʥʘʤʝʥ-ʥʠʢʫ ʜʨʦʙʫ. 

 

29281281162 . 

 

 

12343432 . 

 

1
1

11

1

1

1

1
2

ʘ
ʘ

ʘʘ

ʘ

ʘ

ʘ

ʘ
. 

22
12

122

1212

122

12

2

. 

 

ʈʦʟʛʣʷʜʘʶʯʠ ʬʫʥʢʮʽʶ ʭʫ , ʚʘʨʪʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ 

GRANï1 ʧʦʙʫʜʫʚʘʪʠ ʾʾ ʛʨʘʬʽʢ (ʤʘʣ. 1). 

ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʦʛʦ ʥʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʝʨʝʢʦʥʫʶʪʴ ʚ ʪʦʤʫ, ʱʦ 

ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʤʝʪʦʜʠʢʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʦʯʥʠʭ ʧʦʩʽʙʥʠʢʽʚ ʧʨʠ ʚʠʚʯʝʥʥʽ 

ʢʚʘʜʨʘʪʥʠʭ ʢʦʨʝʥʽʚ ʫ ʢʫʨʩʽ ʘʣʛʝʙʨʠ 8 ʢʣʘʩʫ ʨʦʟʚʠʚʘʻ ʽʥʪʝʨʝʩ ʫʯʥʽʚ ʜʦ 

ʤʘʪʝʤʘʪʠʢʠ, ʩʧʨʠʷʻ ʙʽʣʴʰ ʛʣʠʙʦʢʦʤʫ ʟʘʩʚʦʻʥʥʶ ʥʠʤʠ ʤʘʪʝʤʘʪʠʢʠ, ʘ 

ʚʯʠʪʝʣʶ ʜʦʧʦʤʘʛʘʻ ʧʽʜʚʠʱʠʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʫʨʦʢʽʚ. 
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ʄʘʣ. 1 

 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 

4. ʆʙʦʨʫʜʦʚʘʥʠʝ ʢʘʙʠʥʝʪʘ ʤʘʪʝʤʘʪʠʢʠ: ʇʦʩʦʙʠʝ ʜʣʷ ʫʯʠʪʝʣʝʡ / 

ɺ.ɻ.ɹʦʣʪʷʥʩʢʠʡ, ʄ.ɹ.ɺʦʣʦʚʠʯ, ʕ.ʖ.ʂʨʘʩʩ, ɻ.ɻ.ʃʝʚʠʪʘʩ. ï 2-ʝ ʠʟʜ., ʠʩʧ. ʠ 

ʜʦʧ. ï ʄ.: ʇʨʦʩʚʝʱʝʥʠʝ, 1981. ï 191 ʩ. 

5. ʄʘʪʝʤʘʪʠʢʘ. 5ï12 ʢʣʘʩʠ. ʇʨʦʛʨʘʤʘ ʜʣʷ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ 

ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ. ï ʂ.: ɯʨʧʽʥʴ, ʇʝʨʫʥ, 2005. ï 65 ʩ. 

6. ʉʤʦʨʞʝʚʩʴʢʠʡ ʃ.ʆ. ʄʝʪʦʜʠʢʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʦʯʥʦʩʪʽ ʥʘ 

ʫʨʦʢʘʭ ʘʣʛʝʙʨʠ ʽ ʛʝʦʤʝʪʨʽʾ ʚ ʦʩʥʦʚʥʽʡ ʰʢʦʣʽ: ʥʘʚʯʘʣʴʥʠʡ 

ʧʦʩʽʙʥʠʢ / ʃ.ʆ. ʉʤʦʨʞʝʚʩʴʢʠʡ, ʖ.ʃ. ʉʤʦʨʞʝʚʩʴʢʠʡ. ï ʂʘʤôʷʥʝʮʴ-

ʇʦʜʽʣʴʩʴʢʠʡ: ʂʘʤôʷʥʝʮʴ-ʇʦʜʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ 

ɯʚʘʥʘ ʆʛʽʻʥʢʘ, 2010. ï 184 ʩ. 

In the article the method of the use of visual aids is considered at the study of 

square roots and their properties in the course of algebra of a 8 class.  

Key words: visual aids, their kinds, square roots, arithmetic square root, 

properties of square root. 
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ʋɼʂ 37.091.26:004:51 

   ʅ.ɯ.ʉʫʜʘʢ, ʘʩʠʩʪʝʥʪ 

ɺʀʂʆʈʀʉʊɸʅʅʗ ʂʆʄʇôʖʊɽʈʅʆɻʆ ʊɽʉʊʋɺɸʅʅʗ  

ɺ ʅɸɺʏɸʅʅɯ ʄɸʊɽʄɸʊʀʂʀ 

ʋ ʩʪʘʪʪʽ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʢʦʤʧôʶʪʝʨʥʝ ʪʝʩʪʫʚʘʥʥʷ ʟ ʤʘʪʝʤʘʪʠʢʠ ʷʢ ʦʜʠʥ 

ʽʟ ʚʠʜʽʚ ʢʦʥʪʨʦʣʶ ʟʘ ʟʥʘʥʥʷʤʠ ʪʘ ʫʤʽʥʥʷʤʠ ʫʯʥʽʚ. ʅʘʚʝʜʝʥʦ ʦʩʥʦʚʥʽ  ʡʦʛʦ 

ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ. ʈʦʟʛʣʷʥʫʪʦ ʧʘʢʝʪ ʜʣʷ ʪʝʩʪʫʚʘʥʥʷ SunRav TestOffʽcePro. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʢʦʤʧôʶʪʝʨʥʝ ʪʝʩʪʫʚʘʥʥʷ, ʤʘʪʝʤʘʪʠʢʘ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ. ʇʨʦʮʝʩ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʤʝʪʦʶ 

ʥʘʙʫʪʪʷ ʫʯʥʷʤʠ ʚʠʟʥʘʯʝʥʦʛʦ ʦʙʩʷʛʫ ʟʥʘʥʴ, ʬʦʨʤʫʚʘʥʥʷ ʫʤʽʥʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʘʪʝʤʘʪʠʯʥʽ ʤʝʪʦʜʠ ʜʣʷ ʨʦʟʚôʷʟʘʥʥʷ ʧʨʠʢʣʘʜʥʠʭ ʟʘʜʘʯ, 

ʨʦʟʚʠʪʢʫ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʽ ʚʠʭʦʚʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʢʫʣʴʪʫʨʠ. 

ʅʝʦʙʭʽʜʥʠʤ ʝʣʝʤʝʥʪʦʤ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʧʦʨʷʜ ʟ ʽʥʬʦʨʤʘʮʽʻʶ, ʱʦ 

ʧʦʚʽʜʦʤʣʷʻʪʴʩʷ, ʻ ʢʦʥʪʨʦʣʴ ʟʥʘʥʴ ʫʯʥʽʚ. ʗʢʽʩʪʴ ʥʘʚʯʘʥʥʷ ʥʘʧʨʷʤʫ ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʢʽʣʴʢʦʩʪʽ, ʛʣʠʙʠʥʠ, ʩʫʯʘʩʥʦʩʪʽ ʽ ʦʙôʻʢʪʠʚʥʦʩʪʽ ʦʮʽʥʢʠ ʟʥʘʥʴ. ɻʨʘʤʦʪʥʦ 

ʩʢʣʘʜʝʥʽ ʪʝʩʪʠ ʜʦʟʚʦʣʷʶʪʴ ʚʠʟʥʘʯʠʪʠ ʨʽʚʝʥʴ ʟʘʩʚʦʻʥʥʷ ʟʥʘʥʴ ʽ ʩʪʫʧʽʥʴ 

ʬʦʨʤʫʚʘʥʥʷ ʥʘʚʠʢʽʚ ʚ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʩʪʫʚʘʥʥʷ. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʛʦʣʦʚʥʦʶ ʫʤʦʚʦʶ ʚʩʪʫʧʫ ʚʠʧʫʩʢʥʠʢʘ ʫ 

ʚʠʱʠʡ ʥʘʚʯʘʣʴʥʠʡ ʟʘʢʣʘʜ ʻ ʩʢʣʘʜʘʥʥʷ ʟʦʚʥʽʰʥʴʦʛʦ ʥʝʟʘʣʝʞʥʦʛʦ 

ʦʮʽʥʶʚʘʥʥʷ. ʅʝ ʤʦʞʥʘ ʥʝ ʚʨʘʭʦʚʫʚʘʪʠ ʩʪʘʥ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ ʫʯʥʷ: 

ʩʪʫʧʽʥʴ ʡʦʛʦ ʟʙʫʜʞʝʥʦʩʪʽ ʪʘ ʚʨʽʚʥʦʚʘʞʝʥʦʩʪʽ, ʩʠʣʠ ʪʘ ʨʫʭʣʠʚʦʩʪʽ 

(ʧʦʨʫʰʝʥʥʷ ʥʝʨʚʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʰʚʠʜʢʦʾ ʩʪʦʤʣʶʚʘʥʦʩʪʽ 

ʫʯʥʷ ʡ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʢʽʥʮʝʚʠʡ ʨʝʟʫʣʴʪʘʪ). ɼʣʷ ʨʦʟʚôʷʟʘʥʥʷ ʮʽʻʾ 

ʧʨʦʙʣʝʤʠ ʜʦʮʽʣʴʥʦ ʚʢʣʶʯʘʪʠ ʪʝʩʪʫʚʘʥʥʷ ʚ ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ ʫʞʝ 

ʧʦʯʠʥʘʶʯʠ ʟ 5-ʛʦ ʢʣʘʩʫ, ʷʢʝ ʜʦʧʦʤʦʞʝ ʧʦʩʪʫʧʦʚʦ ʘʜʘʧʪʫʚʘʪʠ ʥʝʨʚʦʚʫ 

ʩʠʩʪʝʤʫ ʜʦ ʤʦʞʣʠʚʦʛʦ ʤʘʡʙʫʪʥʴʦʛʦ ʩʪʨʝʩʫ. 

ʄʝʪʘ ï ʧʦʢʘʟʘʪʠ ʟʥʘʯʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧôʶʪʝʨʘ ʧʽʜ ʯʘʩ 

ʪʝʩʪʫʚʘʥʥʷ ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʊʝʩʪʫʚʘʥʥʷ (ʚʽʜ ʘʥʛʣ. testing ï 

ʚʠʧʨʦʙʫʚʘʥʥʷ) ʚʧʝʨʰʝ ʧʦʯʘʣʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ɼʞ. ʌʽʰʝʨʦʤ ʜʣʷ 

ʧʝʨʝʚʽʨʢʠ ʨʽʚʥʷ ʟʥʘʥʴ ʫʯʥʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʨʠʛʽʥʘʣʴʥʠʭ ʩʧʝʮʽʘʣʴʥʠʭ 

ʢʥʠʛ (scale books), ʷʢʽ ʟ'ʷʚʠʣʠʩʷ ʱʝ ʚ 1864 ʨ. ʫ ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ [3]. ʎʽ 

ʢʥʠʛʠ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʧʝʨʰʠʤʠ ʟʨʘʟʢʘʤʠ ʪʝʩʪʽʚ ʫʩʧʽʰʥʦʩʪʽ. ɸ ʪʝʦʨʝʪʠʯʥʽ 

ʦʩʥʦʚʠ ʪʝʩʪʫʚʘʥʥʷ ʙʫʣʠ ʨʦʟʨʦʙʣʝʥʽ ʧʽʟʥʽʰʝ, ʫ 1883 ʨ., ʘʥʛʣʽʡʩʴʢʠʤ 

ʧʩʠʭʦʣʦʛʦʤ ʌ. ɻʘʣʴʪʦʥʦʤ ʫ ʧʨʘʮʽ ñɼʦʩʣʽʜʞʝʥʥʷ ʣʶʜʩʴʢʠʭ ʟʜʽʙʥʦʩʪʝʡ ʪʘ 

ʾʭ ʨʦʟʚʠʪʦʢò. ʌ. ɻʘʣʴʪʦʥ ʜʘʚ ʚʠʟʥʘʯʝʥʥʷ ʪʝʩʪʫʚʘʥʥʷ ʷʢ ʤʝʪʦʜʫ, ʫ ʷʢʦʤʫ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʦʜʥʘʢʦʚʽ ʜʦʩʣʽʜʠ ʱʦʜʦ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʽʥʜʠʚʽʜʽʚ ʽʟ 

ʩʪʘʪʠʩʪʠʯʥʦʶ ʦʙʨʦʙʢʦʶ ʨʝʟʫʣʴʪʘʪʽʚ ʪʘ ʚʠʟʥʘʯʝʥʥʷʤ ʝʪʘʣʦʥʽʚ ʦʮʽʥʢʠ [3]. 

ʋ 1890 ʨ. ʫ ʧʨʘʮʽ ʘʤʝʨʠʢʘʥʩʴʢʠʭ ʧʩʠʭʦʣʦʛʽʚ ɼʞ. ʂʝʪʪʝʣʘ ʪʘ ɺ. 

ʄʘʢʢʝʦʥʘ ñʈʦʟʫʤʦʚʽ ʪʝʩʪʠ ʪʘ ʚʠʤʽʨʠò ʚʧʝʨʰʝ ʙʫʚ ʚʚʝʜʝʥʠʡ ʪʝʨʤʽʥ 

ñʪʝʩʪò. 
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ɸʣʝ ʫ ʥʘʫʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ ʟʘʩʥʦʚʥʠʢʦʤ ʪʝʩʪʦʚʦʾ ʜʽʘʛʥʦʩʪʠʢʠ 

ʦʜʥʦʛʦʣʦʩʥʦ ʚʚʘʞʘʻʪʴʩʷ ɼʞ. ʄ. ʂʝʪʪʝʣ, ʷʢʠʡ ʟʘʧʦʯʘʪʢʫʚʘʚ ʪʨʘʜʠʮʽʶ 

ʜʦʩʣʽʜʞʝʥʴ ʽʥʪʝʣʝʢʪʫ ʚʩʪʫʧʥʠʢʽʚ ʜʦ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ, ʷʢʘ 

ʟʙʝʨʽʛʘʻʪʴʩʷ ʚ ʘʤʝʨʠʢʘʥʩʴʢʠʭ ʫʥʽʚʝʨʩʠʪʝʪʘʭ ʽ ʜʦʪʝʧʝʨ. ɼʣʷ ʚʠʚʯʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʜʠʜʘʢʪʠʯʥʠʭ ʧʨʠʡʦʤʽʚ ʫ 1894 ʨ. ʘʤʝʨʠʢʘʥʝʮʴ ɼʞ. ʈʘʡʩ 

ʫʧʝʨʰʝ ʟʘʩʪʦʩʫʚʘʚ ʩʚʦʾ ʪʘʙʣʠʮʽ ʧʝʨʝʚʽʨʢʠ ʟʥʘʥʴ ʟ ʦʨʬʦʛʨʘʬʽʾ, ʘ ʄ. ʉʪʦʫʥ 

ʫ 1908 ʨ. ʥʘʜʨʫʢʫʚʘʚ ʧʝʨʰʠʡ ʪʝʩʪ ʟ ʘʨʠʬʤʝʪʠʢʠ [3]. 

ʅʘ ʧʦʯʘʪʢʫ ʍʍ ʩʪ. ʫ ʨʦʟʨʦʙʮʽ ʪʝʩʪʽʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʨʦʟʤʝʞʫʚʘʥʥʷ 

ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʪʘ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʥʘʧʨʷʤʽʚ. ʈʦʟʨʦʙʢʘ ʧʝʨʰʦʛʦ 

ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʪʝʩʪʫ ʥʘʣʝʞʠʪʴ ʘʤʝʨʠʢʘʥʩʴʢʦʤʫ ʧʩʠʭʦʣʦʛʫ ɽ. ʊʦʨʥʜʘʡʢʫ. 

ʉʘʤʝ ʟ ʨʦʟʚʠʪʢʦʤ ʪʝʩʪʫʚʘʥʥʷ ʚ ʧʩʠʭʦʣʦʛʽʾ ʪʘ ʧʝʜʘʛʦʛʽʮʽ ʧʦʯʠʥʘʶʪʴ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʤʘʪʝʤʘʪʠʯʥʽ ʤʝʪʦʜʠ, ʷʢʽ ʡ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʦʟʚʠʪʦʢ 

ʪʝʩʪʦʣʦʛʽʾ. ʎʝʡ ʧʝʨʽʦʜ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷʤ ʽʥʪʝʨʝʩʫ ʜʦ 

ʪʝʩʪʫʚʘʥʥʷ ʷʢ ʟʘʩʦʙʫ ʦʮʽʥʶʚʘʥʥʷ ʘʢʘʜʝʤʽʯʥʠʭ ʟʜʽʙʥʦʩʪʝʡ. ɿ ʮʴʦʛʦ 

ʤʦʤʝʥʪʫ ʪʝʩʪʫʚʘʥʥʷ ʨʦʟʚʠʚʘʻʪʴʩʷ ʟʘ ʜʚʦʤʘ ʛʦʣʦʚʥʠʤʠ ʥʘʧʨʷʤʘʤʠ, ʘ ʩʘʤʝ: 

ʘ) ʩʪʚʦʨʝʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʩʪʽʚ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ; ʙ) 

ʩʪʚʦʨʝʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʜʘʛʦʛʽʯʥʠʭ ʪʝʩʪʽʚ, ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ 

ʦʮʽʥʶʚʘʥʥʷ ʘʢʘʜʝʤʽʯʥʠʭ ʟʜʽʙʥʦʩʪʝʡ ʪʘ ʟʥʘʥʴ ʫʯʥʽʚ [3]. 

ʇʦʩʪʫʧʦʚʠʡ ʧʝʨʝʭʽʜ ʚʽʜ ʪʨʘʜʠʮʽʡʥʠʭ ʬʦʨʤ ʢʦʥʪʨʦʣʶ ʡ ʦʮʽʥʶʚʘʥʥʷ 

ʟʥʘʥʴ ʜʦ ʢʦʤʧ'ʶʪʝʨʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʘʻ ʪʝʥʜʝʥʮʽʷʤ ʩʫʯʘʩʥʦʩʪʽ ʽ 

ʟʘʛʘʣʴʥʽʡ ʢʦʥʮʝʧʮʽʾ ʤʦʜʝʨʥʽʟʘʮʽʾ ʽ ʢʦʤʧ'ʶʪʝʨʠʟʘʮʽʾ ʫʢʨʘʾʥʩʴʢʦʾ ʩʠʩʪʝʤʠ 

ʦʩʚʽʪʠ. ɰʾ ʝʬʝʢʪʠʚʥʽʩʪʴ ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʟʘʣʝʞʠʪʴ ʥʘʩʘʤʧʝʨʝʜ ʚʽʜ ʩʧʝʮʠʬʽʢʠ 

ʩʘʤʦʾ ʥʘʚʯʘʣʴʥʦʾ ʜʠʩʮʠʧʣʽʥʠ ʪʘ ʤʝʪʠ ʥʘʚʯʘʥʥʷ; ʚʽʜ ʷʢʦʩʪʽ ʧʨʦʛʨʘʤʥʠʭ 

ʧʨʦʜʫʢʪʽʚ ʽ ʜʦʮʽʣʴʥʦʩʪʽ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʢʦʥʢʨʝʪʥʠʭ ʥʘʚʯʘʣʴʥʠʭ 

ʮʽʣʝʡ; ʘ ʪʘʢʦʞ ʚʽʜ ʬʦʨʤ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʥʘʚʯʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ (ʟʦʢʨʝʤʘ, 

ʚʽʜ ʨʽʚʥʷ ʾʾ ʚʽʟʫʘʣʽʟʘʮʽʾ). 

ʇʦʨʽʚʥʷʥʦ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ ʬʦʨʤʘʤʠ ʢʦʥʪʨʦʣʶ ʢʦʤʧ'ʶʪʝʨʥʝ 

ʪʝʩʪʫʚʘʥʥʷ (ʂʊ) ʤʘʻ ʨʷʜ ʧʝʨʝʚʘʛ:  

 ʰʚʠʜʢʝ ʦʜʝʨʞʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʽ ʟʚʽʣʴʥʝʥʥʷ ʚʯʠʪʝʣʷ ʚʽʜ 

ʪʨʫʜʦʤʽʩʪʢʦʾ ʨʦʙʦʪʠ ʟ ʦʙʨʦʙʢʠ ʨʝʟʫʣʴʪʘʪʽʚ ʪʝʩʪʫʚʘʥʥʷ;  

 ʦʙ'ʻʢʪʠʚʥʽʩʪʴ ʚ ʦʮʽʥʮʽ;  

 ʢʦʥʬʽʜʝʥʮʽʡʥʽʩʪʴ ʧʨʠ ʘʥʦʥʽʤʥʦʤʫ ʪʝʩʪʫʚʘʥʥʽ;  

 ʪʝʩʪʫʚʘʥʥʷ ʥʘ ʢʦʤʧ'ʶʪʝʨʽ ʙʽʣʴʰ ʮʽʢʘʚʝ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʪʨʘʜʠʮʽʡʥʠʤʠ ʬʦʨʤʘʤʠ ʦʧʠʪʫʚʘʥʥʷ, ʱʦ ʩʪʚʦʨʶʻ ʧʦʟʠʪʠʚʥʫ ʤʦʪʠʚʘʮʽʶ ʫ 

ʩʪʫʜʝʥʪʽʚ; 

 ʜʦʟʚʦʣʷʻ ʧʨʦʚʦʜʠʪʠ ʪʝʩʪʫʚʘʥʥʷ ʥʘ ʚʝʣʠʢʠʭ ʚʽʜʩʪʘʥʷʭ. 

ɿ ʦʛʣʷʜʫ ʥʘ ʮʝ ʨʦʟʨʦʙʢʘ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʜʣʷ 

ʧʽʜʛʦʪʦʚʢʠ ʡ ʦʨʛʘʥʽʟʘʮʽʾ ʪʝʩʪʫʚʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʤʧ'ʶʪʝʨʘ ʻ 

ʘʢʪʫʘʣʴʥʦʶ. 

ɻʦʚʦʨʷʯʠ ʧʨʦ ʦʙ'ʻʢʪʠʚʥʽʩʪʴ ʚ ʦʮʽʥʮʽ, ʩʣʽʜ ʚʠʟʥʘʯʠʪʠ ʟʘʛʘʣʴʥʽ ʜʣʷ 

ʙʫʜʴ-ʷʢʦʛʦ ʧʨʦʮʝʩʫ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʢʦʥʪʨʦʣʶ ʬʘʢʪʦʨʠ, ʱʦ, ʥʘ ʥʘʰʫ 

ʜʫʤʢʫ, ʩʧʨʠʷʶʪʴ ʙʽʣʴʰ ʦʙ'ʻʢʪʠʚʥʦʤʫ ʧʽʜʭʦʜʽ ʜʦ ʧʨʦʮʝʜʫʨʠ ʦʮʽʥʶʚʘʥʥʷ:  

 ʦʜʥʘʢʦʚʽ ʽʥʩʪʨʫʢʮʽʾ ʜʣʷ ʫʩʽʭ ʫʯʥʽʚ;  
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 ʦʜʥʘʢʦʚʘ ʩʠʩʪʝʤʘ ʦʮʽʥʢʠ ʨʝʟʫʣʴʪʘʪʽʚ ʪʝʩʪʫʚʘʥʥʷ;  

 ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʡ ʧʽʜʨʘʭʫʥʦʢ ʙʘʣʽʚ. 

ʇʦʯʘʪʢʦʚʠʡ ʝʪʘʧ ʦʨʛʘʥʽʟʘʮʽʾ ʂʊ ʧʦʣʷʛʘʻ ʚ ʨʦʟʨʦʙʮʽ ʤʝʪʦʜʠʢʠ 

ʧʨʦʚʝʜʝʥʥʷ ʢʦʤʧ'ʶʪʝʨʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ ʽ ʧʨʠʧʫʩʢʘʻ ʚʝʣʠʢʫ ʤʝʪʦʜʠʯʥʫ 

ʨʦʙʦʪʫ. ɺʦʥʘ ʧʦʣʷʛʘʻ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, ʫ ʬʦʨʤʫʚʘʥʥʽ ʟʤʽʩʪʫ ʪʝʩʪʦʚʠʭ 

ʟʘʚʜʘʥʴ, ʫ ʨʦʟʧʦʜʽʣʽ ʾʭ ʧʦ ʪʠʧʘʤ ʽ ʨʽʚʥʷʤ ʩʢʣʘʜʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʫ ʩʪʚʦʨʝʥʥʽ 

ʧʨʦʛʨʘʤʥʦʛʦ ʚʘʨʽʘʥʪʘ ʪʝʩʪʫ. ɿʤʽʩʪ ʽ ʧʦʩʪʘʥʦʚʢʘ ʧʠʪʘʥʴ ʧʦʚʠʥʥʽ 

ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʚʘʣʽʜʥʽʩʪʴ ʽ ʥʘʜʽʡʥʽʩʪʴ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ ʽ ʚʩʴʦʛʦ ʪʝʩʪʫ ʚ 

ʮʽʣʦʤʫ. ʂʨʽʤ ʪʦʛʦ, ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʤʦʞʣʠʚʦʩʪʽ ʧʨʦʛʨʘʤʥʦʾ ʦʙʦʣʦʥʢʠ, 

ʱʦ ʜʦʟʚʦʣʷʻ ʨʦʟʚôʷʟʘʪʠ ʧʦʩʪʘʚʣʝʥʫ ʟʘʜʘʯʫ ʣʠʰʝ ʧʝʚʥʦʶ ʤʽʨʦʶ.  

ʊʝʩʪʠ ʻ ʥʝʟʘʤʽʥʥʠʤʠ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʟʘʩʚʦʻʥʥʷ ʪʝʦʨʝʪʠʯʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʥʘ ʨʝʧʨʦʜʫʢʪʠʚʥʦʤʫ ʡ ʘʣʛʦʨʠʪʤʽʯʥʦ-ʜʽʡʦʚʦʤʫ ʨʽʚʥʷʭ. ɺʦʥʠ 

ʜʘʶʪʴ ʟʤʦʛʫ ʦʭʦʧʠʪʠ ʚʩʽʭ ʫʯʥʽʚ ʧʨʦʪʷʛʦʤ ʢʦʨʦʪʢʦʛʦ ʯʘʩʫ ʥʘ ʟʘʥʷʪʪʽ. 

ʆʙôʻʢʪʠʚʥʘ ʽʥʬʦʨʤʘʮʽʷ, ʷʢʫ ʤʦʞʝ ʥʘʜʘʪʠ ʪʝʩʪʫʚʘʥʥʷ, ʧʦʪʨʽʙʥʘ 

ʚʯʠʪʝʣʶ, ʢʝʨʽʚʥʠʢʦʚʽ ʦʩʚʽʪʥʴʦʛʦ ʟʘʢʣʘʜʫ, ʰʢʽʣʴʥʠʤ ʧʩʠʭʦʣʦʛʘʤ ʪʘ 

ʢʝʨʽʚʥʠʢʘʤ ʙʽʣʴʰ ʚʠʩʦʢʠʭ ʨʽʚʥʽʚ ʫʧʨʘʚʣʽʥʥʷ. 

ʇʝʨʝʜ ʰʢʦʣʦʶ ʟʘʚʞʜʠ ʛʦʩʪʨʦ ʩʪʦʷʣʦ ʧʠʪʘʥʥʷ ʦʙôʻʢʪʠʚʥʦʾ ʧʝʨʝʚʽʨʢʠ 

ʪʝʦʨʝʪʠʯʥʠʭ ʟʥʘʥʴ ʫʯʥʽʚ. ʄʠ ʧʨʦʧʦʥʫʻʤʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ 

ʪʝʩʪʫʚʘʥʥʷ ʧʘʢʝʪ SunRav TestOffʽcePro. 

ʇʘʢʝʪ SunRav TestOffʽcePro ï- ʧʨʦʛʨʘʤʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʪʝʩʪʽʚ ʾʭ 

ʧʨʦʚʝʜʝʥʥʷ ʡ ʦʙʨʦʙʢʠ ʨʝʟʫʣʴʪʘʪʽʚ. ɿʘ ʜʦʧʦʤʦʛʦʶ SunRav TestOffʽcePro 

ʤʦʞʣʠʚʽ ʦʨʛʘʥʽʟʘʮʽʷ ʡ ʧʨʦʚʝʜʝʥʥʷ ʪʝʩʪʫʚʘʥʥʷ ʚ ʙʫʜʴ-ʷʢʠʭ ʦʩʚʽʪʥʽʭ 

ʫʩʪʘʥʦʚʘʭ (ʚʫʟʘʭ, ʢʦʣʝʜʞʘʭ, ʰʢʦʣʘʭ) ʟ ʤʝʪʦʶ ʚʠʷʚʣʝʥʥʷ ʨʽʚʥʷ ʟʥʘʥʴ ʟ 

ʥʘʚʯʘʣʴʥʠʭ ʧʨʝʜʤʝʪʽʚ ʽ ʜʠʩʮʠʧʣʽʥ, ʧʨʦʬʝʩʽʡʥʦʛʦ ʽ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ 

ʪʝʩʪʫʚʘʥʥʷ ʪʦʱʦ. ʇʽʜʧʨʠʻʤʩʪʚʘ ʡ ʦʨʛʘʥʽʟʘʮʽʾ ʤʦʞʫʪʴ ʟʜʽʡʩʥʶʚʘʪʠ 

ʘʪʝʩʪʘʮʽʶ ʡ ʩʝʨʪʠʬʽʢʘʮʽʶ ʩʚʦʾʭ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ. ɺʠʛʣʷʜ ʧʨʦʛʨʘʤʠ SunRav 

TestOffʽcePro ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 1. 

 
ʈʠʩ. 1. ɺʠʛʣʷʜ ʚʽʢʥʘ ʧʨʦʛʨʘʤʠ SunRav TestOffʽcePro. 
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ʆʩʥʦʚʥʽ ʧʝʨʝʚʘʛʠ ʜʘʥʦʛʦ ʧʘʢʝʪʫ: 

1. ɹʝʟʧʝʢʘ. ɺʩʽ ʪʝʩʪʠ ʡ ʨʝʟʫʣʴʪʘʪʠ ʪʝʩʪʫʚʘʥʥʷ ʰʠʬʨʫʶʪʴʩʷ 

ʤʝʪʦʜʘʤʠ ʩʪʽʡʢʦʾ ʢʨʠʧʪʦʛʨʘʬʽʾ, ʱʦ ʧʦʚʥʽʩʪʶ ʚʠʢʣʶʯʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʧʽʜʨʦʙʢʠ ʨʝʟʫʣʴʪʘʪʽʚ ʪʝʩʪʫʚʘʥʥʷ. ʂʨʽʤ ʪʦʛʦ, ʤʦʞʥʘ ʚʩʪʘʥʦʚʠʪʠ ʧʘʨʦʣʽ: ʥʘ 

ʨʝʜʘʛʫʚʘʥʥʷ - ʜʦʟʚʦʣʷʻ ʟʘʭʠʩʪʠʪʠ ʪʝʩʪ ʚʽʜ ʧʝʨʝʛʣʷʜʫ ʡʦʛʦ ʩʪʨʫʢʪʫʨʠ, 

ʧʨʘʚʠʣʴʥʠʭ ʚʽʜʧʦʚʽʜʝʡ ʽ ʪ.ʜ.; ʥʘ ʧʝʨʝʛʣʷʜ ʜʦʟʚʦʣʷʻ ʟʘʧʦʙʽʛʪʠ ʧʨʦʙʥʦʤʫ 

ʪʝʩʪʫʚʘʥʥʶ ʟ ʤʝʪʦʶ ʟôʷʩʫʚʘʥʥʷ ʧʨʘʚʠʣʴʥʠʭ ʚʽʜʧʦʚʽʜʝʡ. 

2. ɺʽʟʫʘʣʽʟʘʮʽʷ. ʇʠʪʘʥʥʷ ʡ ʚʘʨʽʘʥʪʠ ʚʽʜʧʦʚʽʜʽ ʤʦʞʥʘ ʧʦʚʥʽʩʪʶ 

ʨʝʜʘʛʫʚʘʪʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʜʣʷ ʮʴʦʛʦ ʧʦʪʫʞʥʠʡ ʚʙʫʜʦʚʘʥʠʡ ʪʝʢʩʪʦʚʠʡ 

ʨʝʜʘʢʪʦʨ, ʱʦ ʤʘʣʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ MS WORD ʟʘ ʩʚʦʾʤʠ ʬʫʥʢʮʽʷʤʠ ʪʘ 

ʟʨʫʯʥʽʩʪʶ. ʋ ʨʝʜʘʢʪʦʨʽ ʤʦʞʥʘ ʚʩʪʘʚʣʷʪʠ ʟʦʙʨʘʞʝʥʥʷ, ʬʦʨʤʫʣʠ, ʩʭʝʤʠ, 

ʪʘʙʣʠʮʽ, ʘʫʜʠʦ- ʽ ʚʽʜʝʦ- ʬʘʡʣʠ, HTML ʜʦʢʫʤʝʥʪʠ.  

3. ʈʽʟʥʦʤʘʥʽʪʪʷ ʪʠʧʽʚ ʧʠʪʘʥʴ. ʋ ʪʝʩʪʘʭ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 5 

ʪʠʧʽʚ ʧʠʪʘʥʴ, ʚ ʷʢʠʭ ʧʦʪʨʽʙʥʦ:  

ǐ ʚʠʙʨʘʪʠ ʦʜʠʥ ʚʘʨʽʘʥʪ ʚʽʜʧʦʚʽʜʽ ʟ ʜʝʢʽʣʴʢʦʭ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ;  

ǐ ʚʠʙʨʘʪʠ ʦʜʠʥ ʘʙʦ ʢʽʣʴʢʘ ʚʘʨʽʘʥʪʽʚ ʚʽʜʧʦʚʽʜʽ ʟ ʜʝʢʽʣʴʢʦʭ 

ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ; 

ǐ ʫʚʝʩʪʠ ʚʽʜʧʦʚʽʜʴ ʽʟ ʢʣʘʚʽʘʪʫʨʠ;  

ǐ ʚʧʦʨʷʜʢʫʚʘʪʠ ʜʚʘ ʩʧʠʩʢʠ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦ ʙ ʚʦʥʠ ʚʽʜʧʦʚʽʜʘʣʠ 

ʦʜʠʥ ʦʜʥʦʤʫ; 

ǐ ʚʧʦʨʷʜʢʫʚʘʪʠ ʩʧʠʩʦʢ ʫ ʧʝʚʥʦʤʫ ʧʦʨʷʜʢʫ; 

4. ʈʦʟʙʠʪʪʷ ʧʠʪʘʥʴ ʪʝʩʪʫ ʥʘ ʪʝʤʠ. ʊʝʩʪ ʤʦʞʝ ʙʫʪʠ ʨʦʟʜʽʣʝʥʠʡ ʥʘ 

ʜʝʢʽʣʴʢʘ ʪʝʤ. ʇʨʠ ʮʴʦʤʫ ʤʦʞʣʠʚʦ ʦʮʽʥʶʚʘʪʠ ʟʥʘʥʥʷ ʪʝʩʪʫʶʯʦʛʦ ʷʢ ʧʦ 

ʢʦʞʥʽʡ ʪʝʤʽ ʦʢʨʝʤʦ , ʪʘʢ ʽ ʧʦ ʪʝʩʪʫ ʚ ʮʽʣʦʤʫ.  

5. ɿʘʙʝʟʧʝʯʝʥʥʷ ʚʠʧʘʜʢʦʚʦʩʪʽ ʚʠʙʦʨʫ ʥʘʙʦʨʫ ʧʠʪʘʥʴ ʪʝʩʪʫ. ʇʠʪʘʥʥʷ ʚ 

ʪʝʩʪʽ ʤʦʞʥʘ ʧʝʨʝʤʽʰʫʚʘʪʠ. ɹʽʣʴʰʝ ʪʦʛʦ, ʨʦʟʨʦʙʥʠʢ ʪʝʩʪʫ ʤʦʞʝ ʚʠʟʥʘʯʠʪʠ, 

ʩʢʽʣʴʢʠ ʧʠʪʘʥʴ ʽʟ ʢʦʞʥʦʾ ʪʝʤʠ ʦʜʝʨʞʠʪʴ ʢʦʨʠʩʪʫʚʘʯ ʜʣʷ ʪʝʩʪʫʚʘʥʥʷ. 

ʅʘʧʨʠʢʣʘʜ, ʢʦʞʥʘ ʪʝʤʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 100 ʟʘʧʠʪʘʥʴ. ʗʢʱʦ ʚʠʙʨʘʪʠ 

ʚʠʧʘʜʢʦʚʠʤ ʯʠʥʦʤ ʪʽʣʴʢʠ 10 ʧʠʪʘʥʴ, ʪʦ ʪʝʩʪʫʶʯʽ ʦʪʨʠʤʫʶʪʴ ʟʦʚʩʽʤ ʨʽʟʥʽ 

ʥʘʙʦʨʠ ʧʠʪʘʥʴ ʪʝʩʪʫ. ɺʘʨʽʘʥʪʠ ʚʽʜʧʦʚʽʜʝʡ ʤʦʞʥʘ ʪʘʢʦʞ ʧʝʨʝʤʽʰʘʪʠ.  

6. ɸʜʘʧʪʠʚʥʽʩʪʴ ʪʝʩʪʫ. ʇʦʨʷʜʦʢ ʧʨʦʭʦʜʞʝʥʥʷ ʧʠʪʘʥʴ ʤʦʞʝ ʙʫʪʠ ʥʝ 

ʪʽʣʴʢʠ ʣʽʥʽʡʥʠʤ, ʘʣʝ ʡ ʟʘʣʝʞʘʪʠ ʚʽʜ ʚʽʜʧʦʚʽʜʝʡ ʢʦʨʠʩʪʫʚʘʯʘ.  

7. ʄʦʞʣʠʚʽʩʪʴ ʚʘʨʽʶʚʘʥʥʷ ʚʘʛʠ ʧʠʪʘʥʥʷ ʡ ʚʘʨʽʘʥʪʽʚ ʚʽʜʧʦʚʽʜʽ. 

ʂʦʞʥʝ ʟʘʧʠʪʘʥʥʷ ʡ ʚʘʨʽʘʥʪ ʚʽʜʧʦʚʽʜʽ ʤʦʞʝ ʤʘʪʠ ʩʚʦʶ çʮʽʥʫè. ʎʝ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʥʘʨʘʭʦʚʫʚʘʪʠ ʢʦʨʠʩʪʫʚʘʯʝʚʽ ʙʽʣʴʰʝ ʙʘʣʽʚ ʟʘ ʧʨʘʚʠʣʴʥʽ 

ʚʽʜʧʦʚʽʜʽ ʥʘ ʩʢʣʘʜʥʽ ʧʠʪʘʥʥʷ ʡ ʤʝʥʰʝ ʙʘʣʽʚ ʟʘ ʚʽʜʧʦʚʽʜʽ ʥʘ ʣʝʛʢʽ ʧʠʪʘʥʥʷ.  

8. ɺʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʝʥʪʘʨʽʚ ʜʦ ʧʠʪʘʥʥʷ. ʂʦʞʥʝ ʟʘʧʠʪʘʥʥʷ ʤʦʞʝ 

ʩʫʧʨʦʚʦʜʞʫʚʘʪʠʩʴ ʢʦʤʝʥʪʘʨʝʤ, ʷʢʠʡ ʤʦʞʝ ʤʽʩʪʠʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ 

ʧʨʘʚʠʣʴʥʫ ʚʽʜʧʦʚʽʜʴ ʽ ʪ.ʧ.  

9. ɿʘʙʝʟʧʝʯʝʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʦʾ ʨʝʘʢʮʽʾ ʥʘ ʚʽʜʧʦʚʽʜʴ ʢʦʨʠʩʪʫʚʘʯʘ: 

ǐ ʚʽʜʩʫʪʥʽʩʪʴ ʨʝʘʢʮʽʾ. ʂʦʨʠʩʪʫʚʘʯʝʚʽ ʧʨʦʩʪʦ ʧʨʦʧʦʥʫʻʪʴʩʷ 

ʚʽʜʧʦʚʽʩʪʠʪʠ ʥʘ ʥʘʩʪʫʧʥʝ ʧʠʪʘʥʥʷ.  

ǐ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʪʝ, ʱʦ ʢʦʨʠʩʪʫʚʘʯ ʚʽʜʧʦʚʽʚ ʧʨʘʚʠʣʴʥʦ 

(ʥʝʧʨʘʚʠʣʴʥʦ).  
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ǐ ʧʦʢʘʟ ʙʫʜʴ-ʷʢʦʛʦ ʜʦʢʫʤʝʥʪʫ, ʧʦʚôʷʟʘʥʦʛʦ ʟ ʟʘʧʠʪʘʥʥʷʤ. ʋ ʥʴʦʤʫ, 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ, ʤʦʞʥʘ ʜʦʢʣʘʜʥʦ ʧʦʷʩʥʠʪʠ ʧʨʠʯʠʥʫ ʥʝʧʨʘʚʠʣʴʥʦʾ 

ʚʽʜʧʦʚʽʜʽ ʡ ʥʘʜʘʪʠ ʜʦʜʘʪʢʦʚʠʡ ʤʘʪʝʨʽʘʣ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʛʣʠʙʰʝ ʚʠʚʯʠʪʠ 

ʟʘʧʠʪʘʥʥʷ.  

ʄʦʞʣʠʚʽʩʪʴ ʦʙʤʝʞʝʥʥʷ ʪʝʩʪʫʚʘʥʥʷ ʟʘ ʯʘʩʦʤ. ʊʝʩʪʫʚʘʥʥʷ ʤʦʞʥʘ 

ʦʙʤʝʞʠʪʠ ʟʘ ʯʘʩʦʤ, ʷʢ ʜʣʷ ʚʩʴʦʛʦ ʪʝʩʪʫ, ʪʘʢ ʽ ʜʣʷ ʢʦʞʥʦʛʦ ʟʘʧʠʪʘʥʥʷ. 

ʇʨʠ ʮʴʦʤʫ ʢʽʣʴʢʽʩʪʴ ʯʘʩʫ, ʚʠʜʽʣʝʥʘ ʜʣʷ ʢʦʞʥʦʛʦ ʟʘʧʠʪʘʥʥʷ ʤʦʞʝ ʙʫʪʠ 

ʨʽʟʥʦʶ.  

10. ɿʘʙʝʟʧʝʯʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʽʥʪʝʛʨʘʮʽʾ ʚ ʝʣʝʢʪʨʦʥʥʽ ʧʽʜʨʫʯʥʠʢʠ. 

ʊʝʩʪʠ ʤʦʞʫʪʴ ʙʫʪʠ ʩʢʣʘʜʦʚʦʶ ʯʘʩʪʠʥʦʶ ʝʣʝʢʪʨʦʥʥʠʭ ʥʘʚʯʘʣʴʥʠʭ 

ʧʦʩʽʙʥʠʢʽʚ, ʩʪʚʦʨʝʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ SunRav BookOffʽce.  

11. ʃʝʛʢʽʩʪʴ ʫʩʪʘʥʦʚʢʠ. ɭ ʢʽʣʴʢʘ ʩʧʦʩʦʙʽʚ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʨʦʛʨʘʤ ʜʣʷ 

ʪʝʩʪʫʚʘʥʥʷ ʥʘ ʢʦʤʧôʶʪʝʨʠ ʢʦʨʠʩʪʫʚʘʯʽʚ: ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʚʥʦʛʦ ʧʘʢʝʪʘ 

SunRav TestOffʽcePro, ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʩʪʘʣʷʮʽʡʥʦʛʦ ʬʘʡʣʫ ʧʨʦʛʨʘʤʠ 

tTester ʘʙʦ ʧʨʦʩʪʠʤ ʢʦʧʽʶʚʘʥʥʷʤ ʥʝʦʙʭʽʜʥʠʭ ʬʘʡʣʽʚ ʥʘ ʢʦʤʧôʶʪʝʨʠ.  

ɼʦ ʧʘʢʝʪʫ SunRav TestOffʽcePro  ʚʭʦʜʷʪʴ ʪʘʢʽ ʧʨʦʛʨʘʤʠ: 

 tMaker ï ʧʨʦʛʨʘʤʘ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʪʝʩʪʽʚ. ɼʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʡ 

ʨʝʜʘʛʫʚʘʪʠ ʪʝʩʪʠ ʢʦʨʠʩʪʫʚʘʯʝʚʽ ʇʂ ʽʟ ʙʫʜʴ-ʷʢʠʤ ʨʽʚʥʝʤ ʧʽʜʛʦʪʦʚʢʠ. 

ʄʦʞʣʠʚʝ ʽʤʧʦʨʪʫʚʘʥʥʷ ʪʝʩʪʽʚ, ʩʪʚʦʨʝʥʠʭ ʫ ʪʝʢʩʪʦʚʦʤʫ ʨʝʜʘʢʪʦʨʽ ʘʙʦ 

ʨʝʜʘʢʪʦʨʽ ʝʣʝʢʪʨʦʥʥʠʭ ʪʘʙʣʠʮʴ.  

 tTester ï ʧʨʦʛʨʘʤʘ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʪʝʩʪʫʚʘʥʥʷ. ʄʘʻ ʤʘʢʩʠʤʘʣʴʥʦ 

ʧʨʦʩʪʠʡ ʽʥʪʝʨʬʝʡʩ. ɿʥʘʯʥʽ ʥʘʩʪʨʦʡʢʠ ʧʨʦʛʨʘʤʠ ʜʦʟʚʦʣʷʶʪʴ ʧʨʠʩʪʦʩʫʚʘʪʠ 

ʾʾ ʨʦʙʦʪʫ ʧʽʜ ʙʫʜʴ-ʷʢʽ ʚʠʤʦʛʠ.  

 tAdmʽn ï ʧʨʦʛʨʘʤʘ ʜʣʷ ʚʠʣʫʯʝʥʦʛʦ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʽ ʦʙʨʦʙʢʠ ʨʝʟʫʣʴʪʘʪʽʚ ʪʝʩʪʫʚʘʥʥʷ. ɼʦʟʚʦʣʷʻ 

ʧʝʨʝʛʣʷʜʘʪʠ/ʜʨʫʢʫʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʪʝʩʪʫʚʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʘ, ʘ ʪʘʢʦʞ 

ʩʪʚʦʨʶʚʘʪʠ, ʜʨʫʢʫʚʘʪʠ, ʨʝʜʘʛʫʚʘʪʠ, ʝʢʩʧʦʨʪʫʚʘʪʠ ʟʚʽʪʠ ʧʦ ʪʝʩʪʫʚʘʥʥʶ 

ʛʨʫʧ ʢʦʨʠʩʪʫʚʘʯʽʚ. ʄʦʞʣʠʚʝ ʩʪʚʦʨʝʥʥʷ ʤʘʪʨʠʮʽ ʚʽʜʧʦʚʽʜʝʡ.  

ʇʨʦʛʨʘʤʫ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ: 

 ʥʘ ʧʦʯʘʪʢʫ ʚʠʚʯʝʥʥʷ ʪʝʤʠ, ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʶ: ʫʯʥʽ ʰʫʢʘʶʪʴ ʫ 

ʢʦʥʩʧʝʢʪʘʭ ʘʙʦ ʧʽʜʨʫʯʥʠʢʫ ʧʨʘʚʠʣʴʥʽ ʚʽʜʧʦʚʽʜʽ ʥʘ ʪʝʩʪʦʚʽ ʟʘʧʠʪʘʥʥʷ; 

 ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ: ʫ ʪʝʩʪʘʭ ʟʘʧʨʦʧʦʥʦʚʘʥʦ 
ʧʨʠʢʣʘʜʠ ʪʘ ʟʘʜʘʯʽ, ʷʢʽ ʫʯʥʽ ʨʦʟʚ'ʷʟʫʶʪʴ ʫ ʟʦʰʠʪʘʭ ʽ ʚʠʙʠʨʘʶʪʴ 

ʧʨʘʚʠʣʴʥʫ ʚʽʜʧʦʚʽʜʴ; 

 ʫ ʢʽʥʮʽ ʚʠʚʯʝʥʥʷ ʪʝʤʠ ʜʣʷ ʢʦʥʪʨʦʣʶ ʪʝʦʨʝʪʠʯʥʠʭ ʟʥʘʥʴ ʫʯʥʽʚ 

(ʧʨʠ ʮʴʦʤʫ ʫʯʝʥʴ ʥʝ ʤʘʻ ʧʨʘʚʘ ʧʽʜʛʣʷʜʘʪʠ ʫ ʟʦʰʠʪ, ʢʥʠʞʢʫ ʯʠ ʽʥʰʠʡ 

ʧʦʩʽʙʥʠʢ); 

 ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʛʦ ʩʪʚʦʨʝʥʥʷ ʩʠʣʴʥʠʤʠ ʫʯʥʷʤʠ ʪʝʩʪʽʚ ʜʦ ʫʨʦʢʽʚ ʟ 
ʢʦʥʢʨʝʪʥʠʭ ʪʝʤ ʫ ʧʦʟʘʫʨʦʯʥʠʡ ʯʘʩ. 
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ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜʠ ʝʢʨʘʥʥʠʭ ʬʦʨʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʩʦʙʫ ʧʨʠ ʪʝʩʪʫʚʘʥʥʽ ʟ ʘʣʛʝʙʨʠ (ʨʠʩ.2): ʫʯʥʷʤ ʥʝʦʙʭʽʜʥʦ ʦʙʯʠʩʣʠʪʠ 

ʜʝʷʢʠʡ ʘʣʛʝʙʨʘʾʯʥʠʡ ʚʠʨʘʟ, ʦʙʨʘʚʰʠ ʧʨʘʚʠʣʴʥʫ ʚʽʜʧʦʚʽʜʴ. ɺʽʜʧʦʚʽʩʪʠ 

ʥʝʦʙʭʽʜʥʦ çʧʨʘʧʦʨʮʝʤè ʥʘ ʚʽʜʧʦʚʽʜʥʦʤʫ ʥʦʤʝʨʽ, ʧʽʩʣʷ ʯʦʛʦ ʥʘʪʠʩʢʘʥʥʷʤ 

ʢʣʘʚʽʰʽ çʅʘʩʪʫʧʥʝ ʟʘʧʠʪʘʥʥʷè ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʭʽʜ ʜʦ ʥʘʩʪʫʧʥʦʛʦ 

ʧʠʪʘʥʥʷ. ʇʽʩʣʷ ʚʽʜʧʦʚʽʜʽ ʥʘ ʦʩʪʘʥʥʻ ʧʠʪʘʥʥʷ, ʟôʷʚʣʷʻʪʴʩʷ ʚʽʢʥʦ, ʚ ʷʢʦʤʫ 

ʚʠʩʪʘʚʣʷʻʪʴʩʷ ʦʮʽʥʢʘ ʟʘ ʪʝʩʪ. 
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ʈʠʩ. 2. ʊʝʩʪʫʚʘʥʥʷ ʚ ʧʨʦʛʨʘʤʽ SunRav TestOff̔cePro. 

ɺʠʩʥʦʚʢʠ. ʈʘʮʽʦʥʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʯʘʩʫ ʥʘ ʫʨʦʮʽ ʤʘʪʝʤʘʪʠʢʠ ʻ 

ʟʘʧʦʨʫʢʦʶ ʡʦʛʦ ʫʩʧʽʰʥʦʩʪʽ. ʊʦʤʫ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʦʤʧôʶʪʝʨ 

ʧʽʜ ʯʘʩ ʧʝʨʝʚʽʨʢʠ ʟʥʘʥʴ ʫʯʥʽʚ. 

ʇʨʦʛʨʘʤʘ, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʪʝʩʪʫʚʘʥʥʷ ʜʦʟʚʦʣʷʻ: 

 ʩʪʚʦʨʶʚʘʪʠ ʪʝʩʪʠ ʨʽʟʥʦʛʦ ʪʠʧʫ ʽ ʟʤʽʩʪʫ;  

 ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʪʝʩʪʽʚ ʤʦʞʣʠʚʦʩʪʽ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʩʠʤʚʦʣʴʥʦʾ ʽ ʛʨʘʬʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ;  

 ʧʨʦʚʦʜʠʪʠ ʪʝʩʪʫʚʘʥʥʷ ʥʘ ʩʫʯʘʩʥʦʤʫ ʨʽʚʥʽ, ʟ ʜʦʪʨʠʤʘʥʥʷʤ 

ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʪʘ ʫ ʧʨʠʚʘʙʣʠʚʽʡ ʬʦʨʤʽ;  

 ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʪʚʝʨʜʠʡ ʯʘʩʦʚʠʡ ʢʦʥʪʨʦʣʴ ʥʘʜ ʪʝʩʪʫʚʘʥʥʷʤ;  

 ʨʦʙʠʪʠ ʚʽʜʥʦʚʣʝʥʥʷ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ;  

 ʦʙʨʦʙʣʷʪʠ ʨʝʟʫʣʴʪʘʪʠ ʪʝʩʪʫʚʘʥʥʷ ʘʚʪʦʤʘʪʠʯʥʦ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʧ'ʶʪʝʨʘ ʚʯʠʪʝʣʴ ʤʦʞʝ ʜʦʩʠʪʴ ʰʚʠʜʢʦ 

ʧʦʙʫʜʫʚʘʪʠ ʩʠʩʪʝʤʫ ʢʦʥʪʨʦʣʴʥʠʭ ʘʙʦ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ. ʇʨʠ ʮʴʦʤʫ ʟʥʘʯʥʦ 

ʧʦʣʝʛʰʫʻʪʴʩʷ ʧʨʦʮʝʩ ʦʙʨʦʙʢʠ ʨʝʟʫʣʴʪʘʪʽʚ ʽ ʚʠʩʪʘʚʣʝʥʥʷ ʦʮʽʥʦʢ. 

ʂʦʤʧôʶʪʝʨʥʝ ʪʝʩʪʫʚʘʥʥʷ ʻ ʥʘʡʦʙôʻʢʪʠʚʥʽʰʠʤ ʚʠʜʦʤ ʪʝʩʪʫʚʘʥʥʷ, 

ʦʩʢʽʣʴʢʠ ʨʝʟʫʣʴʪʘʪʠ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ ʦʮʽʥʶʶʪʴʩʷ ʰʣʷʭʦʤ ʟʽʩʪʘʚʣʝʥʥʷ 

ʽʟ ʟʘʟʜʘʣʝʛʽʜʴ ʚʠʟʥʘʯʝʥʠʤʠ ʧʨʘʚʠʣʴʥʠʤʠ ʚʽʜʧʦʚʽʜʷʤʠ (ʢʣʶʯʘʤʠ), 

ʟʘʢʣʘʜʝʥʠʤʠ ʚ ʢʦʤʧôʶʪʝʨʥʫ ʧʨʦʛʨʘʤʫ. ɿʘ ʪʘʢʠʭ ʫʤʦʚ ʧʨʦʮʝʜʫʨʘ 
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ʦʮʽʥʶʚʘʥʥʷ ʚʽʜʧʦʚʽʜʝʡ ʪʝʩʪʦʚʘʥʠʭ ʤʘʻ ʤʝʭʘʥʽʯʥʠʡ ʭʘʨʘʢʪʝʨ ʽ ʥʝ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʫʧʦʜʦʙʘʥʴ ʪʦʛʦ, ʭʪʦ ʧʝʨʝʚʽʨʷʻ, ʪʦʤʫ ʱʦ ʢʦʤʧôʶʪʝʨ ʩʘʤ 

ʧʽʜʨʘʭʦʚʫʻ ʥʘʙʨʘʥʫ ʢʽʣʴʢʽʩʪʴ ʙʘʣʽʚ ʽ ʚʠʩʪʘʚʣʷʻ ʦʮʽʥʢʫ. 

ɿʚʠʯʘʡʥʦ, ʫ ʪʝʩʪʫʚʘʥʥʷ ʷʢ ʤʝʪʦʜʫ ʢʦʥʪʨʦʣʶ ʻ ʩʚʦʾ ʦʙʤʝʞʝʥʥʷ ʽ 

ʥʝʜʦʣʽʢʠ. ɼʫʞʝ ʣʝʛʢʦ ʧʝʨʝʚʽʨʷʪʠ ʨʽʚʝʥʴ ʦʚʦʣʦʜʽʥʥʷ ʥʘʚʯʘʣʴʥʠʤ 

ʤʘʪʝʨʽʘʣʦʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʩʪʽʚ. ɸʣʝ ʧʝʨʝʚʽʨʢʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʩʪʽʚ 

ʛʣʠʙʠʥʥʦʛʦ ʨʦʟʫʤʽʥʥʷ ʧʨʝʜʤʝʪʫ ʤʘʻ ʩʚʦʾ ʪʨʫʜʥʦʱʽ. 

ɺʽʜʩʫʪʥʽʩʪʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʢʦʥʪʘʢʪʫ ʟ ʫʯʥʝʤ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, 

ʨʦʙʠʪʴ ʪʝʩʪʦʚʠʡ ʢʦʥʪʨʦʣʴ ʙʽʣʴʰ ʦʙôʻʢʪʠʚʥʠʤ, ʘʣʝ, ʟ ʽʥʰʦʛʦ ʙʦʢʫ, 

ʧʽʜʚʠʱʫʻ ʡʤʦʚʽʨʥʽʩʪʴ ʚʧʣʠʚʫ ʚʠʧʘʜʢʦʚʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʨʝʟʫʣʴʪʘʪ 

ʦʮʽʥʶʚʘʥʥʷ. ʇʦʜʦʣʘʪʠ ʪʘʢʽ ʥʝʜʦʣʽʢʠ ʜʦʧʦʤʦʞʝ ʧʨʘʚʠʣʴʥʦ ʦʨʛʘʥʽʟʦʚʘʥʘ 

ʩʠʩʪʝʤʘ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʥʘʚʯʘʥʥʷ, ʚ ʷʢʽʡ ʪʝʩʪʠ ʟʘʡʤʘʶʪʴ ʛʽʜʥʝ ʤʽʩʮʝ. 

ʅʘʡʢʨʘʱʠʡ ʨʝʟʫʣʴʪʘʪ, ʷʢ ʩʚʽʜʯʠʪʴ ʧʨʘʢʪʠʢʘ ʚʠʢʣʘʜʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ, ʜʘʻ 

ʩʠʤʙʽʦʟ ʪʝʩʪʦʚʠʭ ʪʘ ʪʨʘʜʠʮʽʡʥʠʭ ʤʝʪʦʜʽʚ ʢʦʥʪʨʦʣʶ. 
ʊʘʢʠʤ ʯʠʥʦʤ, ʢʦʤʧôʶʪʝʨʥʝ ʪʝʩʪʫʚʘʥʥʷ, ʷʢ ʽ ʪʨʘʜʠʮʽʡʥʽ ʤʝʪʦʜʠ 

ʢʦʥʪʨʦʣʶ, ʟʘʡʤʘʻ ʩʘʤʦʩʪʽʡʥʝ ʤʽʩʮʝ ʫ ʟʘʛʘʣʴʥʽʡ ʩʠʩʪʝʤʽ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʪʘ 
ʤʦʥʽʪʦʨʠʥʛʫ ʷʢʦʩʪʽ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʫ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ ʥʘʚʯʘʣʴʥʠʭ 
ʟʘʢʣʘʜʘʭ. ɯ ʧʨʠ ʧʨʘʚʠʣʴʥʽʡ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʥʥʽ ʢʦʤʧôʶʪʝʨʥʝ ʪʝʩʪʫʚʘʥʥʷ 
ʜʦʧʦʤʘʛʘʻ ʫʯʥʷʤ ʢʨʠʪʠʯʥʦ ʦʮʽʥʠʪʠ ʩʚʦʾ ʫʩʧʽʭʠ, ʜʦʟʚʦʣʷʻ ʚʯʠʪʝʣʝʚʽ ʦʪʨʠʤʘʪʠ 
ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʪʝ, ʷʢ ʫʯʥʽ ʟʘʩʚʦʶʶʪʴ ʥʘʚʯʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ, ʷʢʽ ʝʣʝʤʝʥʪʠ 
ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʻ ʥʝ ʜʦʩʠʪʴ ʝʬʝʢʪʠʚʥʠʤʠ, ʷʢ ʩʣʽʜ ʢʦʨʝʛʫʚʘʪʠ ʟʤʽʩʪ ʪʘ 
ʬʦʨʤʠ ʥʘʚʯʘʣʴʥʦ-ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚ. ʂʦʤʧôʶʪʝʨʥʝ ʪʝʩʪʫʚʘʥʥʷ, 
ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʨʦʟʚʠʪʦʢ ʩʘʤʦʩʪʽʡʥʦʩʪʽ ʪʘ ʩʧʝʮʽʘʣʽʟʘʮʽʶ ʨʦʟʫʤʦʚʠʭ 
ʟʜʽʙʥʦʩʪʝʡ, ʬʦʨʤʫʻ ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʩʪʠʣʴ ʨʦʟʫʤʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʷʢ ʩʪʽʡʢʦʾ 
ʩʫʢʫʧʥʦʩʪʽ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʚʘʨʽʘʮʽʡ ʫ ʩʧʦʩʦʙʘʭ ʩʧʨʠʡʥʷʪʪʷ, 
ʟʘʧʘʤôʷʪʦʚʫʚʘʥʥʷ ʪʘ ʤʠʩʣʝʥʥʷ, ʟʘ ʷʢʠʤʠ ʩʪʦʷʪʴ ʨʽʟʥʽ ʰʣʷʭʠ ʦʜʝʨʞʘʥʥʷ, 
ʥʘʢʦʧʠʯʝʥʥʷ, ʧʝʨʝʨʦʙʢʠ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ. 
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ʖ.ɺ. ʊʝʧʣʽʥʩʴʢʠʡ,  ʜʦʢʪʦʨ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ 

ʇʈʆ ɯʉʅʋɺɸʅʅʗ ʆɹʄɽɾɽʅʀʍ ʈʆɿɺôʗɿʂɯɺ ʃɯʅɯʁʅʀʍ      

ɿʃɯʏɽʅʅʀʍ ʉʀʉʊɽʄ ɼʀʌɽʈɽʅʎɯɸʃʔʅʆ-ʈɯɿʅʀʎɽɺʀʍ 

ʈɯɺʅʗʅʔ, ʑʆ ʄɯʉʊʗʊʔ ʈɯɿʅʆɿʅɸʂʆɺɯ ɺɯɼʍʀʃɽʅʅʗ 

ɸʈɻʋʄɽʅʊʋ 
ʆʜʝʨʞʘʥʦ ʜʦʩʪʘʪʥʽ ʫʤʦʚʠ ʽʩʥʫʚʘʥʥʷ ʚ ʧʨʦʩʪʦʨʽ ʦʙʤʝʞʝʥʠʭ ʯʠʩʣʦʚʠʭ 

ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ ʩʽʤôʾ ʦʙʤʝʞʝʥʠʭ ʥʘ ʚʩʽʡ ʦʩʽ ʨʦʟʚôʷʟʢʽʚ ʣʽʥʽʡʥʠʭ ʟʣʽʯʝʥʥʠʭ ʩʠʩʪʝʤ 

ʜʠʬʝʨʝʥʮʽʘʣʴʥʦ-ʨʽʟʥʠʮʝʚʠʭ ʨʽʚʥʷʥʴ ʟ ʥʝʩʢʽʥʯʝʥʥʦʶ ʢʽʣʴʢʽʩʪʶ ʩʪʘʣʠʭ 

ʨʽʟʥʦʟʥʘʢʦʚʠʭ ʚʽʜʭʠʣʝʥʴ ʩʢʘʣʷʨʥʦʛʦ ʘʨʛʫʤʝʥʪʫ (ʯʘʩʫ). 

 ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʜʠʬʝʨʝʥʮʽʘʣʴʥʦ-ʨʽʟʥʠʮʝʚʝ ʨʽʚʥʷʥʥʷ, ʟʣʽʯʝʥʥʘ ʩʠʩʪʝʤʘ, 

ʽʥʚʘʨʽʘʥʪʥʠʡ ʪʦʨ. 

ʊʫʪ ʤʝʪʦʜ ʬʫʥʢʮʽʾ ɻʨʽʥʘ-ʉʘʤʦʡʣʝʥʢʘ, ʚʠʢʦʨʠʩʪʘʥʠʡ ʚ [1] ʜʣʷ 

ʧʦʙʫʜʦʚʠ ʽʥʚʘʨʽʘʥʪʥʠʭ ʪʦʨʽʚ ʩʠʩʪʝʤ ʚʢʘʟʘʥʦʛʦ ʚʠʜʫ ʟ ʧʝʨʽʦʜʠʯʥʠʤʠ 

ʢʦʝʬʽʮʽʻʥʪʘʤʠ, ʟʘʩʪʦʩʦʚʘʥʦ ʜʦ ʚʽʜʰʫʢʘʥʥʷ ʦʙʤʝʞʝʥʠʭ ʥʘ ʚʩʽʡ ʦʩʽ 

ʨʦʟʚôʷʟʢʽʚ ʪʘʢʠʭ ʩʠʩʪʝʤ ʟ ʢʦʝʬʽʮʽʻʥʪʘʤʠ, ʱʦ ʥʝ ʻ ʧʝʨʽʦʜʠʯʥʠʤʠ. 

ʈʦʟʛʣʷʥʝʤʦ ʩʧʦʯʘʪʢʫ ʨʽʚʥʷʥʥʷ   

                                                                                (1) 

ʜʝ ; ʚʽʜʦʙʨʘʞʝʥʥʷ 

 ʚʠʟʥʘʯʝʥʝ ʬʫʥʢʮʽʷʤʠ , 

  ï ʤʥʦʞʠʥʘ ʥʘʪʫʨʘʣʴʥʠʭ ʯʠʩʝʣ,  ï ʙʘʥʘʭʽʚ ʧʨʦʩʪʽʨ ʦʙʤʝʞʝʥʠʭ 

ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ ʜʽʡʩʥʠʭ ʯʠʩʝʣ  ʟʽ ʩʪʘʥʜʘʨʪʥʦʶ ʥʦʨʤʦʶ 

 ɼʦʙʨʝ ʚʽʜʦʤʦ, ʱʦ  ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʥʘʩʪʫʧʥʠʭ ʫʤʦʚ  (A): 

1)   

2)  ,  ʜʝ  

ʨʽʚʥʷʥʥʷ (1) ʤʘʻ ʫ ʢʣʘʩʽ ʬʫʥʢʮʽʡ, ʦʙʤʝʞʝʥʠʭ ʟʘ ʥʦʨʤʦʶ 

ʥʘ ʙʫʜʴ-ʷʢʦʤʫ ʩʢʽʥʯʝʥʥʦʤʫ ʩʝʛʤʝʥʪʽ ʯʠʩʣʦʚʦʾ ʦʩʽ,  ʻʜʠʥʠʡ ʨʦʟʚ'ʷʟʦʢ 

, ʱʦ ʚʠʟʥʘʯʝʥʠʡ ʥʘ ʚʩʽʡ ʦʩʽ ʽ ʟʘʜʦʚʦʣʴʥʷʻ ʧʦʯʘʪʢʦʚʫ ʫʤʦʚʫ 

 ʷʢʠʡ ʻ ʥʝʧʝʨʝʨʚʥʠʤ ʚʽʜʥʦʩʥʦ  ʚʽʜʦʙʨʘʞʝʥʥʷʤ                   

     ɿʘʧʠʰʝʤʦ ʪʝʧʝʨ ʩʠʩʪʝʤʫ ʨʽʚʥʷʥʴ, ʱʦ ʥʝ ʤʽʩʪʠʪʴ ʚʽʜʭʠʣʝʥʴ 

ʘʨʛʫʤʝʥʪʫ : 

 

,                                                                     (2) 

ʜʝ ï ʪʘʢʘ ʤʘʪʨʠʮʷ ʟ ʜʽʡʩʥʠʤʠ 

ʥʝʧʝʨʝʨʚʥʠʤʠ ʚʽʜʥʦʩʥʦ  ʝʣʝʤʝʥʪʘʤʠ, ʱʦ  

  

                                            (3) 

 

ʗʢʱʦ ʩʧʨʘʚʜʞʫʶʪʴʩʷ ʫʤʦʚʠ (A) ʪʘ ʥʝʨʽʚʥʽʩʪʴ (3), ʪʦ ʜʣʷ ʨʽʚʥʷʥʥʷ  

                                                                                  (4) 
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iʩʥʫʻ ʤʘʪʨʠʮʘʥʪ( ) ʟ ʥʝʧʝʨʝʨʚʥʠʤʠ ʚʽʜʥʦʩʥʦ   

ʝʣʝʤʝʥʪʘʤʠ, ʽ ʻ ʩʝʥʩ ʙʫʜʫʚʘʪʠ ʬʫʥʢʮʽʶ ʚʠʜʫ 

                (5) 

ʷʢʫ ʥʘʟʠʚʘʶʪʴ ʬʫʥʢʮʽʻʶ ɻʨʽʥʘ-ʉʘʤʦʡʣʝʥʢʘ (ʩʢʦʨʦʯʝʥʦ ʌɻʉ) ʟʘʜʘʯʽ 

ʧʨʦ ʦʙʤʝʞʝʥʽ ʨʦʟʚ'ʷʟʢʠ, ʘ ʬʫʥʢʮʽʶ ɀʬʫʥʢʮʽʻʶ ɻʨʽʥʘ-

ʉʘʤʦʡʣʝʥʢʘ ʟʘʜʘʯʽ ʧʨʦ ʦʙʤʝʞʝʥʠʡ ʽʥʚʘʨʽʘʥʪʥʠʡ ʤʥʦʛʦʚʠʜ ʣʽʥʽʡʥʠʭ 

ʨʦʟʰʠʨʝʥʴ ʨʽʚʥʷʥʥʷ (4) ʘʙʦ ʩʠʩʪʝʤʠ ʨʽʚʥʷʥʴ (2). ʊʫʪ C  ï ʜʝʷʢʘ 

ʦʙʤʝʞʝʥʘ ʟʘ ʤʘʪʨʠʯʥʦʶ ʥʦʨʤʦʶ (ʜʠʚ. [1]) ʥʝʩʢʽʥʯʝʥʥʘ ʤʘʪʨʠʮʷ, E ï 

ʦʜʠʥʠʯʥʘ ʥʝʩʢʽʥʯʝʥʥʘ ʤʘʪʨʠʮʷ. 

      ʈʦʟʛʣʷʥʝʤʦ ʪʝʧʝʨ ʥʝʦʜʥʦʨʽʜʥʝ ʨʽʚʥʷʥʥʷ 

 

,                                  (6) 

ʱʦ ʚʽʜʧʦʚʽʜʘʻ  ʨʽʚʥʷʥʥʶ (4), ʜʝ ʬʫʥʢʮʽʷ 

 

ʚʽʜʦʙʨʘʞʫʻ  ʫ ʧʨʦʩʪʽʨ , ʪʦʙʪʦ:   ʜʣʷ 

ʢʦʞʥʦʛʦ ʥʘʪʫʨʘʣʴʥʦʛʦ ; ʪʦʯʢʠ   

 ʥʘʣʝʞʘʪʴ   ï ʜʦʚʽʣʴʥʽ ʬʽʢʩʦʚʘʥʽ ʜʽʡʩʥʽ ʯʠʩʣʘ (ʚʽʜʭʠʣʝʥʥʷ 

ʘʨʛʫʤʝʥʪʫ ), ,  

 ʅʘʩʪʫʧʥʫ ʫʤʦʚʫ ʥʘʟʚʝʤʦ ʫʤʦʚʦʶ (C): 

 ʬʫʥʢʮʽʾ ʥʝʧʝʨʝʨʚʥʽ ʚʽʜʥʦʩʥʦ  ʥʘ  ʽ ʨʽʚʥʦʤʽʨʥʦ ʦʙʤʝʞʝʥʽ ʥʘ 

ʮʽʡ ʤʥʦʞʠʥʽ, ʪʦʙʪʦ  

ʆʙʤʝʞʝʥʠʤ ʽʥʚʘʨʽʘʥʪʥʠʤ ʤʥʦʛʦʚʠʜʦʤ   ʩʠʩʪʝʤʠ ʨʽʚʥʷʥʴ (1), (6) 

(ʨʽʚʥʷʥʥʷ(6)) ʥʘʟʠʚʘʶʪʴ ʤʥʦʞʠʥʫ ʪʦʯʦʢ  , ʧʦʨʦʜʞʝʥʫ ʬʫʥʢʮʽʻ  ʁ

  ʷʢʱʦ ʚʦʥʘ ʦʙʤʝʞʝʥʘ ʟʘ 

ʥʦʨʤʦʶ ʽ ʧʨʠ ʙʫʜʴ-ʷʢʠʭ  ,  ʟʘʜʦʚʦʣʴʥʷʻ ʨʽʚʥʽʩʪʴ 

                        (7) 

ʊʝʦʨʝʤʘ 1. ʅʝʭʘʡ  ʚʠʢʦʥʫʶʪʴʩʷ ʫʤʦʚʠ (A), (C), (3) ʪʘ ʜʣʷ ʨʽʚʥʷʥʥʷ 

(4) ʽʩʥʫʻ ʌɻʉ  ʚʠʜʫ (5). ʊʦʜʽ ʨʽʚʥʷʥʷ (6) ʤʘʻ ʦʙʤʝʞʝʥʠʡ 

ʽʥʚʘʨʽʘʥʪʥʠʡ ʤʥʦʛʦʚʠʜ , ʧʦʨʦʜʞʝʥʠʡ ʬʫʥʢʮʽʻʶ 

                               (8) 

ʃʝʛʢʦ ʟʨʦʟʫʤʽʪʠ, ʱʦ ʥʘʷʚʥʽʩʪʴ ʚʽʜʭʠʣʝʥʴ ʘʨʛʫʤʝʥʪʫ ʚ ʨʽʚʥʷʥʥʽ (6) ʥʝ 

ʧʦʨʫʰʫʻ ʚʽʜʦʤʦʾ ʩʭʝʤʠ ʧʦʙʫʜʦʚʠ ʡʦʛʦ ʽʥʚʘʨʽʘʥʪʥʦʾ ʤʥʦʞʠʥʠ. 

ʈʦʟʛʣʷʥʝʤʦ ʪʝʧʝʨ ʙʽʣʴʰ ʩʢʣʘʜʥʝ ʨʽʚʥʷʥʥʷ 

 

                    (9) 

ʜʝ  ï ʥʝʩʢʽʥʯʝʥʥʘ ʤʘʪʨʠʮʷ; ʬʫʥʢʮʽʾ 

; 
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 ʪʦʯʢʠ é)    ʥʘʣʝʞʘʪʴ 

ʤʥʦʞʠʥʽ ;    ʪʘ ï ʜʦʚʽʣʴʥʽ 

ʬʽʢʩʦʚʘʥʽ ʜʽʡʩʥʽ ʯʠʩʣʘ (ʩʪʘʣʽ ʚʽʜʭʠʣʝʥʥʷ ʘʨʛʫʤʝʥʪʫ );  ,                      

 ʅʘʩʪʫʧʥʫ ʫʤʦʚʫ ʥʘʟʚʝʤʦ ʫʤʦʚʦʶ (B): 

  ʬʫʥʢʮʽʾ  ʥʝʧʝʨʝʨʚʥʽ ʚiʜʥʦʩʥʦ  ʥʘ ʽ   

. 

ʇʦʥʷʪʪʷ ʦʙʤʝʞʝʥʦʛʦ ʽʥʚʘʨʽʘʥʪʥʦʛʦ ʤʥʦʛʦʚʠʜʫ  ʜʣʷ ʨʽʚʥʷʥʥʷ (9) 

ʚʚʦʜʠʪʴʩʷ ʘʥʘʣʦʛʽʯʥʦ ʜʦ ʥʘʚʝʜʝʥʦʛʦ ʨʘʥʽʰʝ ʦʟʥʘʯʝʥʥʷ ʤʥʦʞʠʥʠ , ʣʠʰʝ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ (7) ʫ ʥʴʦʤʫ ʩʣʽʜ ʟʘʤʽʥʠʪʠ ʨʽʚʥʽʩʪʶ 

           (10) 

ʜʝ ). 

ɿʘʧʠʰʝʤʦ ʪʝʧʝʨ ʨʽʚʥʷʥʥʷ 

+                     (11) 

ʽ ʧʝʨʝʢʦʥʫʻʤʦʩʷ, ʱʦ ʚʦʥʦ ʚʠʟʥʘʯʘʻ ʚ ʧʨʦʩʪʦʨʽ  ʦʙʤʝʞʝʥʠʡ 

ʽʥʚʘʨʽʘʥʪʥʠʡ ʤʥʦʛʦʚʠʜ , ʧʦʨʦʜʞʝʥʠʡ ʬʫʥʢʮʽʻʶ ʪʠʧʫ (8): 

                              (12) 

ʜʝ  ɼʽʡʩʥʦ, ʩʧʨʘʚʜʞʫʻʪʴʩʷ 

ʥʘʩʪʫʧʥʝ ʪʚʝʨʜʞʝʥʥʷ. 

ʊʝʦʨʝʤʘ 2. ʅʝʭʘʡ ʚʠʢʦʥʫʶʪʴʩʷ ʫʤʦʚʠ ʪʝʦʨʝʤʠ 1,  ʫʤʦʚʘ (B) ʽ ʪʘʢʽ 

ʚʠʤʦʛʠ: 

 

1)    

2)        

3) ʨʽʚʥʷʥʥʷ (4) ʥʝ ʤʘʻ ʦʙʤʝʞʝʥʠʭ ʥʘ ʚʩʽʡ ʯʠʩʣʦʚʽʡ ʦʩʽ ʨʦʟʚ'ʷʟʢʽʚ, 

ʢʨʽʤ ʥʫʣʴʦʚʦʛʦ; 

4) ʤʥʦʞʠʥʘ  ʚʽʜʭʠʣʝʥʴ ʘʨʛʫʤʝʥʪʫ  ʦʙʤʝʞʝʥʘ, ʪʦʙʪʦ 

   

ʊʦʜʽ ʨʽʚʥʷʥʥʷ (11) ʤʘʻ ʦʙʤʝʞʝʥʠʡ ʽʥʚʘʨʽʘʥʪʥʠʡ ʤʥʦʛʦʚʠʜ  

ʧʦʨʦʜʞʝʥʠʡ ʬʫʥʢʮʽʻʶ (12). 

ɿʘʧʠʰʝʤʦ ʪʝʧʝʨ ʨʽʚʥʷʥʥʷ 

 

+                     (13) 

ʽ ʩʬʦʨʤʫʣʶʻʤʦ ʜʚʘ ʥʘʩʪʫʧʥʽ ʜʦʧʦʤʽʞʥʽ ʪʚʝʨʜʞʝʥʥʷ. 

ʊʝʦʨʝʤʘ 3. ʅʝʭʘʡ ʚʠʢʦʥʫʶʪʴʩʷ ʫʤʦʚʠ ʪʝʦʨʝʤʠ 2 ʪʘ ʥʘʩʪʫʧʥʽ 

ʚʠʤʦʛʠ: 

1)      

2) ʤʥʦʞʠʥʠ ʚʽʜʭʠʣʝʥʴ   ʪʘ  ʘʨʛʫʤʝʥʪʫ  ʦʙʤʝʞʝʥi, ʪʦʙʪʦ 

  ʪʘ  

 ʊʦʜʽ ʨʽʚʥʷʥʥʷ (13) ʚʠʟʥʘʯʘʻ ʦʙʤʝʞʝʥʠʡ ʽʥʚʘʨʽʘʥʪʥʠʡ ʤʥʦʛʦʚʠʜ , 

ʧʦʨʦʜʞʝʥʠʡ ʬʫʥʢʮʽʻʶ 
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 ʜʝ    

ɯʥʜʫʢʪʠʚʥʘ ʪʝʦʨʝʤʘ 4. ʇʨʠʧʫʩʪʠʤʦ, ʱʦ ʚʠʢʦʥʫʶʪʴʩʷ ʫʤʦʚʠ 

ʪʝʦʨʝʤʠ 3. ʊʦʜʽ   ʨʽʚʥʷʥʥʷ 

+  

ʚʠʟʥʘʯʘʻ ʚ ʧʨʦʩʪʦʨʽ  ʦʙʤʝʞʝʥʠʡ ʽʥʚʘʨʽʘʥʪʥʠʡ ʤʥʦʛʦʚʠʜ , 

ʧʦʨʦʜʞʝʥʠʡ ʬʫʥʢʮʽʻʶ     ʜʝ   

, ʬʫʥʢʮʽʷ  ʟʘʜʦʚʦʣʴʥʷʻ 

ʫʤʦʚʫ ɻʝʣʴʜʝʨʘ ,  { , } , ʚ ʷʢʽʡ 

 ï ʙʫʜʴ-ʷʢʝ ʜʦʜʘʪʥʝ ʜʽʡʩʥʝ ʯʠʩʣʦ,ʪʘʢʝ, ʱʦ  ,  ʘ ʬʫʥʢʮʽʷ 

ʧʦʨʦʜʞʫʻ ʽʥʚʘʨʽʘʥʪʥʠʡ ʤʥʦʛʦʚʠʜ  ʨʽʚʥʷʥʥʷ (6).  

ɯ, ʥʘʨʝʰʪʽ, ʥʘʩʪʫʧʥʝ ʪʚʝʨʜʞʝʥʥʷ ʥʘʜʘʻ ʜʦʩʪʘʪʥʽ ʫʤʦʚʠ ʽʩʥʫʚʘʥʥʷ 

ʦʙʤʝʞʝʥʦʛʦ ʽʥʚʘʨʽʘʥʪʥʦʛʦ ʤʥʦʛʦʚʠʜʫ ʨʽʚʥʷʥʥʷ (9). 

ʊʝʦʨʝʤʘ 5. ʅʝʭʘʡ ʚʠʢʦʥʫʶʪʴʩʷ ʫʤʦʚʠ ʪʝʦʨʝʤʠ 3 ʪʘ ʥʝʨʽʚʥʽʩʪʴ 

ʊʦʜʽ ʧʦʩʣʽʜʦʚʥʽʩʪʴ {  ʨʽʚʥʦʤʽʨʥʦ ʚʽʜʥʦʩʥʦ  

ʟʙʽʛʘʻʪʴʩʷ ʟʘ ʥʦʨʤʦʶ ʧʨʦʩʪʦʨʫ  ʜʦ ʥʝʧʝʨʝʨʚʥʦʾ ʥʘ  ʬʫʥʢʮʽʾ 

, ʱʦ ʚʠʟʥʘʯʘʻ ʦʙʤʝʞʝʥʠʡ ʽʥʚʘʨʽʘʥʪʥʠʡ ʤʥʦʛʦʚʠʜ  

ʨʽʚʥʷʥʥʷ (9), ʚʢʨʠʪʠʡ ʪʨʘʻʢʪʦʨʽʷʤʠ ʦʙʤʝʞʝʥʠʭ ʥʘ ʚʩʽʡ ʦʩʽ ʡʦʛʦ 

ʨʦʟʚôʷʟʢʽʚ. ʇʨʠ ʜʦʜʘʪʢʦʚʽʡ ʫʤʦʚʽ  ʮʷ ʬʫʥʢʮʽʷ 

ʟʘʜʦʚʦʣʴʥʷʻ ʫʤʦʚʫ ɻʝʣʴʜʝʨʘ, ʪʦʙʪʦ ʧʨʠ ʙʫʜʴ-ʷʢʠʭ {, }   

, 

ʜʝ ɀʜʦʚʽʣʴʥʝ ʜʽʡʩʥʝ ʯʠʩʣʦ ʪʘʢʝ, ʱʦ   

>  ʘ ʢʦʥʩʪʘʥʪʘ  ʬʽʛʫʨʫʻ ʚ ʦʟʥʘʯʝʥʥʽ ʌɻʉ (ʜʠʚʠʩʴ, 

ʥʘʧʨʠʢʣʘʜ, [1]). 

 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 

1. ʉʘʤʦʡʣʝʥʢʦ ɸ.ʄ. ʇʨʦ ʽʩʥʫʚʘʥʥʷ ʽʥʚʘʨʽʘʥʪʥʠʭ ʪʦʨʽʚ ʟʣʽʯʝʥʥʠʭ 

ʩʠʩʪʝʤ ʜʠʬʝʨʝʥʮʽʘʣʴʥʦ-ʨʽʟʥʠʮʝʚʠʭ ʨʽʚʥʷʥʴ, ʚʠʟʥʘʯʝʥʠʭ ʥʘ 

ʥʝʩʢʽʥʯʝʥʥʦʚʠʤʽʨʥʠʭ ʪʦʨʘʭ / ɸ.ʄ. ʉʘʤʦʡʣʝʥʢʦ, ʖ.ɺ.ʊʝʧʣʽʥʩʴʢʠʡ, ʂ.ɺ. 

ʇʘʩʶʢ  // ʅʝʣʽʥʽʡʥʽ ʢʦʣʠʚʘʥʥʷ. ï 2009. ï 12, ˉ3. ï ʉ. 347-367. 

       

 For linear countable systems of differential-difference equations, which possess 

an infinite number of constant, both positive and negative, deviations in the scalar 

argument(time), sufficient conditions for existence of a family of solutions, which are 

bounded on the whole real line in the space of bounded number sequences, are 

established. 

 Key words: differential-difference equation, countable system, invariant torus. 
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ʆ.ɿ. ʐʫʣʠʢ, ʘʩʠʩʪʝʥʪ  

ɼʆ ʇʈʆɹʃɽʄʀ ʆʈɻɸʅɯɿɸʎɯɰ ʉɸʄʆʉʊɯʁʅʆɰ ʈʆɹʆʊʀ 

ʉʊʋɼɽʅʊɯɺ 

ʋ ʩʪʘʪʪʽ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʦʜʥʘ ʟ ʚʘʞʣʠʚʠʭ ʧʨʦʙʣʝʤ ï ʦʨʛʘʥʽʟʘʮʽʷ 

ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ ʩʪʫʜʝʥʪʽʚ ʧʨʠ ʚʠʚʯʝʥʥʽ ʪʝʤʠ çʆʭʦʨʦʥʘ ʞʠʪʪʷ ʪʘ ʟʜʦʨʦʚôʷ 

ʜʽʪʝʡ ʧʽʜ ʯʘʩ ʚʽʜʧʦʯʠʥʢʫè ï ʫ ʨʘʤʢʘʭ ʚʠʢʣʘʜʘʥʥʷ ʜʠʩʮʠʧʣʽʥʠ çɹʝʟʧʝʢʘ 

ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽè. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʙʝʟʧʝʢʘ, ʩʘʤʦʩʪʽʡʥʘ ʨʦʙʦʪʘ, ʧʨʘʢʪʠʯʥʽ ʟʘʥʷʪʪʷ, ʟʘʚʜʘʥʥʷ. 

ɺ ʫʤʦʚʘʭ ʢʨʝʜʠʪʥʦ-ʤʦʜʫʣʴʥʦʾ ʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ ʦʩʦʙʣʠʚʦʛʦ 

ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʻ ʧʨʦʙʣʝʤʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʦʙʩʷʛʽʚ ʘʫʜʠʪʦʨʥʠʭ ʟʘʥʷʪʴ ʽ 

ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ ʩʪʫʜʝʥʪʽʚ. ɰʾ ʚʠʨʽʰʝʥʥʷ ʚʠʤʘʛʘʻ ʚʨʘʭʫʚʘʥʥʷ 

ʩʧʝʮʠʬʽʢʠ ʪʘ ʟʤʽʩʪʫ ʢʦʥʢʨʝʪʥʦʾ ʥʘʚʯʘʣʴʥʦʾ ʜʠʩʮʠʧʣʽʥʠ, ʾʾ ʤʽʩʮʷ, ʟʥʘʯʝʥʥʷ 

ʽ ʜʠʜʘʢʪʠʯʥʦʾ ʤʝʪʠ ʚ ʨʝʘʣʽʟʘʮʽʾ ʦʩʚʽʪʥʴʦ-ʧʨʦʬʝʩʽʡʥʦʾ ʧʨʦʛʨʘʤʠ, ʘ ʪʘʢʦʞ 

ʧʠʪʦʤʦʾ ʚʘʛʠ ʫ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʧʨʘʢʪʠʯʥʠʭ, ʩʝʤʽʥʘʨʩʴʢʠʭ ʽ 

ʣʘʙʦʨʘʪʦʨʥʠʭ ʟʘʥʷʪʴ. ʉʫʯʘʩʥʽ ʤʝʪʦʜʠʯʥʽ ʥʘʨʦʙʢʠ ʜʝʤʦʥʩʪʨʫʶʪʴ 

ʧʦʩʠʣʝʥʠʡ ʽʥʪʝʨʝʩ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ. ʅʝ ʟʘʣʠʰʘʶʪʴ ʧʦʟʘ 

ʫʚʘʛʦʶ ʮʶ ʧʨʦʙʣʝʤʫ ʫ ʩʚʦʾʭ ʧʦʩʽʙʥʠʢʘʭ ɸʣʝʢʩʶʢ ɸ.ʄ. [1], ʜʦ ʥʝʾ 

ʟʚʝʨʪʘʶʪʴʩʷ ɻʦʣʦʚʢʦ ʃ. [2], ɼʝʤʯʝʥʢʦ ʆ. [3], ʉʦʣʜʘʪʝʥʢʦʚ ʄ. [4] ʪʘ ʽʥ. 

ɸʣʝ ʘʥʘʣʽʟ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʩʚʽʜʯʠʪʴ, ʱʦ ʧʨʘʢʪʠʯʥʦʤʫ 

ʧʝʜʘʛʦʛʽʯʥʦʤʫ ʜʦʩʚʽʜʫ ʙʨʘʢʫʻ ʤʝʭʘʥʽʟʤʫ, ʷʢʠʡ ʙʠ ʧʦʻʜʥʘʚ ʧʨʘʢʪʠʯʥʽ 

ʟʘʥʷʪʪʷ ʪʘ ʩʘʤʦʩʪʽʡʥʫ ʨʦʙʦʪʫ ʩʪʫʜʝʥʪʽʚ ʚ ʻʜʠʥʫ ʩʠʩʪʝʤʫ. ʅʘ ʥʘʰ ʧʦʛʣʷʜ, 

ʧʝʚʥʽ ʧʨʦʛʘʣʠʥʠ ʚ ʮʴʦʤʫ ʧʠʪʘʥʥʽ ʧʦʚôʷʟʘʥʽ ʥʝ ʪʽʣʴʢʠ ʟ ʚʽʜʩʫʪʥʽʩʪʶ 

ʧʨʘʢʪʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʪʘ ʟ ʦʙʤʝʞʝʥʽʩʪʶ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ ʧʨʘʢʪʠʢʫ 

ʽʥʥʦʚʘʮʽʡʥʠʭ ʤʝʪʦʜʽʚ. ɯ ʭʦʯʘ ʚ ʨʘʤʢʘʭ ʜʘʥʦʾ ʩʪʘʪʪʽ ʥʝʤʦʞʣʠʚʦ ʚʠʨʽʰʝʥʥʷ  

ʥʘʟʚʘʥʦʾ ʧʨʦʙʣʝʤʠ , ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʦʟʨʦʙʢʘ ï ʮʝ ʩʧʨʦʙʘ ʧʦʩʠʣʠʪʠ 

ʧʨʘʢʪʠʯʥʫ ʩʪʦʨʦʥʫ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ ʩʪʫʜʝʥʪʽʚ, ʟʥʘʡʪʠ ʰʣʷʭʠ, ʷʢʽ 

ʟʨʦʙʠʣʠ ʙ ʾʾ ʜʽʻʚʦʶ ʽ ʜʽʡʩʥʦ ʧʦʪʨʽʙʥʦʶ. ʇʨʦʙʣʝʤʘ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʫ 

ʩʠʩʪʝʤʽ ʚʠʢʣʘʜʘʥʥʷʤ ʜʠʩʮʠʧʣʽʥʠ çɹʝʟʧʝʢʘ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽè ʧʨʘʢʪʠʯʥʽ 

ʟʘʥʷʪʪʷ ʟʘʡʤʘʶʪʴ ʟʥʘʯʥʝ ʤʽʩʮʝ, ʘʣʝ ʩʪʫʜʝʥʪʠ ʥʝ ʟʘʚʞʜʠ ʨʦʟʫʤʽʶʪʴ 

ʚʘʞʣʠʚʽʩʪʴ ʩʘʤʦʛʦ ʧʨʝʜʤʝʪʘ, ʘ ʪʠʤ ʙʽʣʴʰʝ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ, 

ʧʝʨʝʜʙʘʯʝʥʦʾ ʧʨʦʛʨʘʤʦʶ.  

ɺ ʪʦʡ ʞʝ ʯʘʩ ʚʠʢʣʘʜʘʥʥʷ ʜʠʩʮʠʧʣʽʥʠ ʻ ʩʢʣʘʜʦʚʦʶ ʯʘʩʪʠʥʦʶ 

ʧʨʦʛʨʘʤʠ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʩʧʝʮʽʘʣʽʩʪʽʚ, ʷʢʘ ʚʠʤʘʛʘʻ 

ʚʨʘʭʫʚʘʥʥʷ ʩʧʝʮʠʬʽʢʠ ʛʘʣʫʟʽ ʟʥʘʥʴ ʽ ʥʘʧʨʷʤʫ ʧʽʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʽʚ. 

ʅʝʦʙʭʽʜʥʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʟ ʥʠʭ ʦʪʨʠʤʫʶʪʴ ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʧʝʜʘʛʦʛʽʯʥʫ ʩʧʝʮʽʘʣʴʥʽʩʪʴ. ʇʨʦʬʝʩʽʡʥʦ-ʧʝʜʘʛʦʛʽʯʥʘ 

ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʤʘʡʙʫʪʥʽʭ ʚʯʠʪʝʣʽʚ ʬʦʨʤʫʻʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʧʽʜ ʯʘʩ 

ʘʫʜʠʪʦʨʥʠʭ (ʣʝʢʮʽʡʥʠʭ, ʧʨʘʢʪʠʯʥʠʭ, ʣʘʙʦʨʘʪʦʨʥʠʭ) ʟʘʥʷʪʴ. ʆʜʥʠʤ ʽʟ 

ʚʘʞʣʠʚʠʭ ʝʪʘʧʽʚ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʩʪʘʻ ʧʝʜʘʛʦʛʽʯʥʘ ʧʨʘʢʪʠʢʘ, ʷʢʘ ʥʝ 

ʦʙʤʝʞʫʻʪʴʩʷ ʘʢʪʠʚʥʦʶ ʧʨʘʢʪʠʢʦʶ ʩʪʫʜʝʥʪʽʚ ʚ ʰʢʦʣʽ, ʘ ʧʝʨʝʜʙʘʯʘʻ 

ʬʦʨʤʫʚʘʥʥʷ ʥʘʚʠʯʦʢ ʨʦʙʦʪʠ ʽʟ ʜʽʪʴʤʠ ʧʽʜ ʯʘʩ ʚʽʜʧʦʯʠʥʢʫ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ 

ʘʢʪʫʘʣʴʥʠʤ ʩʪʘʻ ʧʠʪʘʥʥʷ ʦʭʦʨʦʥʠ ʞʠʪʪʷ ʪʘ ʟʜʦʨʦʚôʷ ʜʽʪʝʡ ʩʘʤʝ ʚ ʮʝʡ ʧʝʨʽʦʜ.  
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ɯ ʭʦʯʘ ʧʝʚʥʘ ʣʦʛʽʯʥʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʚʠʚʯʝʥʥʷ ʽ ʚʠʢʣʘʜʘʥʥʷ ʢʫʨʩʫ ʚʞʝ 

ʦʙʫʤʦʚʣʝʥʘ ʥʘʚʯʘʣʴʥʠʤʠ ʪʘ ʨʦʙʦʯʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʚ ʥʠʭ ʚʘʞʢʦ 

ʧʨʦʩʣʽʜʢʫʚʘʪʠ ʟʚôʷʟʦʢ ʧʨʘʢʪʠʯʥʠʭ ʟʘʥʷʪʴ ʪʘ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ. ɸ ʜʣʷ 

ʪʦʛʦ, ʱʦʙ ʮʝʡ ʟʚôʷʟʦʢ ʩʪʘʚ ʨʝʘʣʴʥʽʩʪʶ, ʥʝʦʙʭʽʜʥʦ ʨʦʟʨʦʙʠʪʠ ʯʽʪʢʫ 

ʩʠʩʪʝʤʫ ʟʘʚʜʘʥʴ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ, ʤʝʪʘ ʷʢʦʾ ʥʝ ʧʨʦʩʪʦ ʜʦʧʦʚʥʠʪʠ 

ʪʘ ʧʨʦʜʦʚʞʠʪʠ ʚʠʚʯʝʥʥʷ ʤʘʪʝʨʽʘʣʫ, ʷʢʠʡ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʥʘ ʧʨʘʢʪʠʯʥʠʭ 

ʟʘʥʷʪʪʷʭ, ʘʣʝ ʡ  ʩʧʦʥʫʢʘʪʠ ʩʪʫʜʝʥʪʽʚ ʜʦ ʪʚʦʨʯʦʾ ʪʘ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʨʦʙʦʪʠ.  

ʇʨʦʧʦʥʫʻʤʦ ʟʘʚʜʘʥʥʷ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ ʩʪʫʜʝʥʪʽʚ ʧʨʠ 

ʚʠʚʯʝʥʥʽ ʪʝʤʠ çʆʭʦʨʦʥʘ ʞʠʪʪʷ ʪʘ ʟʜʦʨʦʚôʷ ʜʽʪʝʡ ʧʽʜ ʯʘʩ ʚʽʜʧʦʯʠʥʢʫè, ʜʝ 

ʚʨʘʭʦʚʫʶʪʴʩʷ ʪʨʠ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʽ ʬʦʨʤʠ, ʟ ʷʢʠʭ ʧʦʚʠʥʥʘ ʩʢʣʘʜʘʪʠʩʷ ʮʷ 

ʨʦʙʦʪʘ: ʘʫʜʠʪʦʨʥʘ ʩʘʤʦʩʪʽʡʥʘ ʨʦʙʦʪʘ; ʧʦʟʘʘʫʜʠʪʦʨʥʘ ʧʦʰʫʢʦʚʦ-

ʘʥʘʣʽʪʠʯʥʘ ʨʦʙʦʪʘ; ʩʘʤʦʩʪʽʡʥʘ ʪʚʦʨʯʽʩʪʴ ʽ ʥʘʫʢʦʚʘ ʜʽʷʣʴʥʽʩʪʴ. 

ʋ ʧʨʦʮʝʩʽ ʣʝʢʮʽʡ, ʧʨʘʢʪʠʯʥʠʭ ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʟʘʥʷʪʴ ʫ ʩʪʫʜʝʥʪʽʚ 

ʬʦʨʤʫʻʪʴʩʷ ʫʷʚʣʝʥʥʷ ʧʨʦ ʙʝʟʧʝʢʫ ʜʽʪʝʡ ʥʘ ʚʦʜʽ, ʧʽʜ ʯʘʩ ʝʢʩʢʫʨʩʽʡ, 

ʧʨʦʛʫʣʷʥʦʢ ʥʘ ʧʨʠʨʦʜʽ, ʧʝʨʝʙʫʚʘʥʥʷ ʪʘʙʦʨʘʭ ʪʦʱʦ. ɼʣʷ ʩʘʤʦʩʪʽʡʥʦʾ 

ʨʦʙʦʪʠ ʩʪʫʜʝʥʪʘʤ ʤʦʞʥʘ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʜʝʢʽʣʴʢʘ ʪʝʤ, ʷʢʽ ʩʪʘʥʫʪʴ 

ʣʦʛʽʯʥʠʤ ʟʘʚʝʨʰʝʥʥʷʤ ʦʪʨʠʤʘʥʠʭ ʟʥʘʥʴ. ʋ ʤʝʞʘʭ ʩʪʘʪʪʽ ʟʫʧʠʥʠʤʦʩʷ ʥʘ 

ʦʜʥʽʡ. ʅʘʧʨʠʢʣʘʜ: 

ʊʝʤʘ 1. ʆʭʦʨʦʥʘ ʞʠʪʪʷ ʪʘ ʟʜʦʨʦʚôʷ ʜʽʪʝʡ ʫ ʪʘʙʦʨʽ. 

ʄʝʪʘ: ʨʦʟʰʠʨʠʪʠ ʟʥʘʥʥʷ ʧʨʦ ʦʨʛʘʥʽʟʘʮʽʶ ʚʽʜʧʦʯʠʥʢʫ ʜʽʪʝʡ ʫ 

ʪʘʙʦʨʽ, ʧʨʘʚʠʣʘ ʧʦʚʝʜʽʥʢʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʾʭ ʙʝʟʧʝʢʫ. 

ʊʝʦʨʝʪʠʯʥʽ ʟʘʧʠʪʘʥʥʷ: 

1. ɿʘʢʦʥ ʋʢʨʘʾʥʠ çʇʨʦ ʦʟʜʦʨʦʚʣʝʥʥʷ ʪʘ ʚʽʜʧʦʯʠʥʦʢ ʜʽʪʝʡè. 

2. ʇʨʘʚʠʣʘ ʧʦʚʝʜʽʥʢʠ ʚ ʜʠʪʷʯʦʤʫ ʟʘʢʣʘʜʽ ʦʟʜʦʨʦʚʣʝʥʥʷ ʪʘ 

ʚʽʜʧʦʯʠʥʢʫ. 

3. ʇʨʘʚʠʣʘ ʧʦʚʝʜʽʥʢʠ ʜʽʪʝʡ ʧʽʜ ʯʘʩ ʝʢʩʢʫʨʩʽʡ, ʧʨʦʛʫʣʷʥʦʢ ʥʘ 

ʧʨʠʨʦʜʽ. 

4. ʇʝʨʰʘ ʜʦʧʦʤʦʛʘ ʧʨʠ ʫʢʫʩʘʭ ʢʦʤʘʭ. 

5. ɹʝʟʧʝʢʘ ʜʽʪʝʡ ʥʘ ʚʦʜʽ. 

ʇʨʘʢʪʠʯʥʽ ʟʘʚʜʘʥʥʷ: 

1. ʈʦʟʨʦʙʽʪʴ ʧʣʘʥ ʙʝʩʽʜʠ ʥʘ ʦʜʥʫ ʟ ʪʝʤ:  

ï ʇʨʘʚʠʣʘ ʢʦʨʠʩʪʫʚʘʥʥʷ ʝʣʝʢʪʨʦʧʨʠʣʘʜʘʤʠ; 

ï ʇʨʘʚʠʣʘ ʧʨʦʪʠʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ; 

ï ʇʨʘʚʠʣʘ ʙʝʟʧʝʢʠ ʥʘ ʚʦʜʦʡʤʘʭ; 

ï ʇʨʘʚʠʣʘ ʙʝʟʧʝʯʥʦʾ ʾʟʜʠ ʥʘ ʚʝʣʦʩʠʧʝʜʽ; 

ï ʇʨʘʚʠʣʘ ʟʘʭʠʩʪʫ ʚʽʜ ʢʦʤʘʭ, ʢʣʽʱʽʚ, ʢʦʤʘʨʽʚ; 

ï ʉʦʥʮʝ: ʥʘʰ ʜʨʫʛ ʪʘ ʚʦʨʦʛ; 

ï ʆʙʝʨʝʞʥʦ! ʆʪʨʫʡʥʽ ʛʨʠʙʠ!; 

ï ʆʙʝʨʝʞʥʦ! ʅʝ ʚʩʽ ʷʛʦʜʠ ʢʦʨʠʩʥʽ; 

2. ʇʽʜʛʦʪʫʡʪʝ ʧʨʦʛʨʘʤʫ ʢʦʥʢʫʨʩʫ, ʚʽʢʪʦʨʠʥʠ, ʽʛʨʠ ʥʘ ʦʜʥʫ ʽʟ 

ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʪʝʤ: 

ï ɸʫʢʮʽʦʥ ʟʥʘʥʴ ʟ ʥʘʜʘʥʥʷ ʧʝʨʰʦʾ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ; 

ï ʂʦʥʢʫʨʩ ʟʥʘʚʮʽʚ ʧʨʘʚʠʣ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ, ʧʨʘʚʠʣ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ; 

ï ɻʨʘ ʟ ʧʨʘʚʠʣ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ çɺʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʜʦʨʦʟʽè; 
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ï ʂʦʥʢʫʨʩ çʑʦʙ ʥʝ ʪʨʘʧʠʣʦʩʴ ʙʽʜʠ, ʧʨʘʚʠʣ ʙʝʟʧʝʢʠ ʜʦʪʨʠʤʫʡʩʷ ʟʘʚʞʜʠè; 

ï ɺʽʢʪʦʨʠʥʘ çɸʟʙʫʢʘ ʙʝʟʧʝʢʠè; 

ï ɻʨʘ çʉʘʤ ʩʦʙʽ ʨʷʪʫʚʘʣʴʥʠʢè; 

ï ʂʦʥʢʫʨʩ ʤʘʣʶʥʢʽʚ çʅʝʙʝʟʧʝʢʠ, ʱʦ ʦʪʦʯʫʶʪʴ ʥʘʩè. 

3. ʉʢʣʘʜʽʪʴ ʧʨʦʛʨʘʤʫ ʪʝʤʘʪʠʯʥʦʛʦ ʢʦʥʢʫʨʩʫ ï òʉʧʨʠʪʥʠʡ ʨʷʪʫʚʘʣʴʥʠʢò. 

ʈʽʟʥʦʤʘʥʽʪʥʽ ʟʘ ʭʘʨʘʢʪʝʨʦʤ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʟʘʚʜʘʥʥʷ ʚʠʤʘʛʘʶʪʴ ʚʽʜ 

ʩʪʫʜʝʥʪʽʚ ʩʠʩʪʝʤʘʪʠʯʥʦʾ ʨʦʙʦʪʠ ʥʘʜ ʦʧʘʥʫʚʘʥʥʷʤ ʫʩʽʤ ʢʦʤʧʣʝʢʩʦʤ 

ʟʥʘʥʴ, ʚʤʽʥʴ ʽ ʥʘʚʠʯʦʢ, ʧʦʪʨʽʙʥʠʭ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʣʝʞʥʦʛʦ ʨʽʚʥʷ 

ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ. ʆʨʛʘʥʽʟʦʚʘʥʘ ʪʘʢʠʤ ʯʠʥʦʤ ʨʦʙʦʪʘ ʜʦʟʚʦʣʠʪʴ 

ʚʠʷʚʠʪʠ ʩʪʫʜʝʥʪʽʚ, ʩʭʠʣʴʥʠʭ ʜʦ ʘʥʘʣʽʪʠʯʥʦʾ ʪʘ ʪʚʦʨʯʦʾ ʜʽʷʣʴʥʦʩʪʽ, 

ʟʘʣʫʯʠʪʠ ʾʭ ʜʦ ʫʯʘʩʪʽ ʫ ʥʘʫʢʦʚʠʭ ʩʝʤʽʥʘʨʘʭ ʪʘ ʢʦʥʬʝʨʝʥʮʽʷʭ, ʩʧʝʮʽʘʣʴʥʠʭ 

ʢʦʥʢʫʨʩʘʭ.  

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 

1. ɸʣʝʢʩʶʢ ɸ.ʄ. ʇʝʜʘʛʦʛʽʢʘ ʚʠʱʦʾ ʦʩʚʽʪʠ ʋʢʨʘʾʥʠ / 

ɸ. ʄ. ɸʣʝʢʩʶʢ. ï ʂ. : ʃʠʙʽʜʴ, 1998. ï 560 ʩ. 

2. ɻʦʣʦʚʢʦ ʃ. ɸʢʪʠʚʽʟʘʮʽʷ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ ʩʪʫʜʝʥʪʽʚ ʧʽʜ ʯʘʩ 

ʣʝʢʮʽʡʥʠʭ ʟʘʥʷʪʴ / ʃ. ɻʦʣʦʚʢʦ // ʆʩʚʽʪʘ ʽ ʫʧʨʘʚʣʽʥʥʷ. ï2002. ï ˉ 1. ï 

ʉ. 147-150. 

3. ɼʝʤʯʝʥʢʦ ʆ. ɼʠʜʘʢʪʠʯʥʘ ʩʠʩʪʝʤʘ ʦʨʛʘʥʽʟʘʮʽʾ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ 

ʩʪʫʜʝʥʪʽʚ / ʆ. ɼʝʤʯʝʥʢʦ // ʈʽʜʥʘ ʰʢʦʣʘ. ï 2006. ï ˉ 5. ï ʉ. 68ï70. 

4. ʉʦʣʜʘʪʝʥʢʦʚ ʄ. ʉʘʤʦʩʪʽʡʥʘ ʧʽʟʥʘʚʘʣʴʥʘ ʜʽʷʣʴʥʽʩʪʴ ʩʪʫʜʝʥʪʽʚ ʫ 

ʢʦʥʪʝʢʩʪʽ ɹʦʣʦʥʩʴʢʦʛʦ ʧʨʦʮʝʩʫ / ʄ. ʉʦʣʜʘʪʝʥʢʦʚ // ʈʽʜʥʘ ʰʢʦʣʘ. ï 2005. 
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ʋɼʂ 372.5.016:53 

ʈ.ʄ. ɹʽʣʠʢ, ʘʩʠʩʪʝʥʪ 

ʆʉʆɹʃʀɺʆʉʊɯ ʉʋʏɸʉʅʆɰ ʇʈʆʌɽʉɯʁʅʆɰ ʇɯɼɻʆʊʆɺʂʀ 

ʄɸʁɹʋʊʅʔʆɻʆ ɺʏʀʊɽʃʗ ʊɽʍʅʆʃʆɻɯʁ 

ʈʦʙʦʪʘ ʧʨʩʚʷʯʝʥʘ ʦʩʦʙʣʠʚʦʩʪʷʤ ʧʝʜʘʛʦʛʽʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʚʯʠʪʝʣʽʚ ʚ ʋʢʨʘʾʥʽ 

ʪʘ ʟʘʢʦʨʜʦʥʦʤ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ; ʚʯʠʪʝʣʽ ʪʝʭʥʦʣʦʛʽʾ; ʥʘʚʯʘʣʴʥʘ ʜʠʩʮʠʧʣʽʥʘ; 

ʧʨʦʬʝʩʽʡʥʘ ʧʽʜʛʦʪʦʚʢʘ; ʷʢʽʩʪʴ ʦʩʚʽʪʠ; 

ʅʘ ʧʦʯʘʪʢʫ 90-ʭ ʨʦʢʽʚ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ ʩʫʩʧʽʣʴʥʘ ʩʠʪʫʘʮʽʷ ʟʘʟʥʘʻ 

ʩʫʪʪʻʚʠʭ ʟʤʽʥ - ʨʦʟʰʠʨʠʣʠʩʷ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʨʦʟʚʠʪʢʫ ʧʝʜʘʛʦʛʽʯʥʦʾ 

ʪʚʦʨʯʦʩʪʽ, ʨʦʟʚʠʪʢʫ ʥʦʚʘʪʦʨʩʪʚʘ. ɺʩʝ ʮʝ ʩʪʚʦʨʠʣʦ ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ 

ʚʢʣʶʯʝʥʥʷ ʚ ʧʝʜʘʛʦʛʽʯʥʫ ʧʨʘʢʪʠʢʫ ʽʜʝʾ ʧʦʰʫʢʫ ʥʦʚʦʛʦ ʟ ʝʣʝʤʝʥʪʘʤʠ 

ʨʦʟʫʤʥʦʛʦ, ʦʙˇʨʫʥʪʦʚʘʥʦʛʦ ʨʠʟʠʢʫ[2]. ɸʣʝ ʥʝʛʘʪʠʚʥʽ ʩʦʮʽʘʣʴʥʽ ʟʤʽʥʠ 

ʦʩʪʘʥʥʴʦʛʦ ʯʘʩʫ ʚ ʩʫʢʫʧʥʦʩʪʽ ʟ ʝʢʦʥʦʤʽʯʥʠʤʠ ʧʨʦʙʣʝʤʘʤʠ ʟʦʩʝʨʝʜʞʫʶʪʴ 

ʫʚʘʛʫ ʙʽʣʴʰʦʩʪʽ ʧʝʜʘʛʦʛʽʚ ʥʘ ʚʣʘʩʥʠʭ ʦʩʦʙʠʩʪʠʭ ʧʨʦʙʣʝʤʘʭ ʚʠʞʠʚʘʥʥʷ ʫ 

ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ. ʉʧʨʦʙʠ ʦʢʨʝʤʠʭ ʧʝʜʘʛʦʛʽʚ ʟʤʽʥʠʪʠ ʩʠʪʫʘʮʽʶ ʚ ʢʨʘʱʫ 

ʩʪʦʨʦʥʫ, ʷʢ ʽ ʨʘʥʽʰʝ ʥʝ ʟʥʘʭʦʜʠʪʴ ʧʽʜʪʨʠʤʢʠ ʷʢ ʥʘ ʤʽʩʮʷʭ ʪʘʢ ʽ ʫ 

ʚʠʱʝʩʪʦʷʱʠʭ ʽʥʩʪʘʥʮʽʷʭ. ʍʦʪʽʣʦʩʷ ʙ ʚʽʜʟʥʘʯʠʪʠ ʪʦʡ ʬʘʢʪ, ʱʦ ʚ ʩʠʩʪʝʤʫ 

ʦʩʚʽʪʠ ʯʘʩʪʦ ʧʦʪʨʘʧʣʷʶʪʴ ʣʶʜʠ ʙʝʟ ʧʦʧʝʨʝʜʥʴʦʛʦ ʩʧʝʮʽʘʣʴʥʦʛʦ ʚʽʜʙʦʨʫ, 

ʚʞʝ ʟ ʥʠʟʴʢʦʶ ʧʦʰʫʢʦʚʦʶ ʘʢʪʠʚʥʽʩʪʶ.  

ʉʠʩʪʝʤʘ ʧʨʠʡʦʤʫ ʥʘ ʨʦʙʦʪʫ ʚʯʠʪʝʣʽʚ, ʱʦ ʩʢʣʘʣʘʩʷ ʱʝ ʟ ʨʘʜʷʥʩʴʢʠʭ 

ʯʘʩʽʚ, ʚ ʥʘʰʽʡ ʢʨʘʾʥʽ ʥʝ ʧʝʨʝʰʢʦʜʞʘʻ ʧʦʪʨʘʧʣʷʥʥʶ ʚ ʩʠʩʪʝʤʫ ʦʩʚʽʪʠ 

ʣʶʜʝʡ, ʷʢʽ ʥʝ ʟʜʘʪʥʽ ʷʢʽʩʥʦ ʚʠʢʦʥʫʚʘʪʠ ʧʦʢʣʘʜʝʥʽ ʥʘ ʥʠʭ ʧʨʦʬʝʩʽʡʥʽ 

ʦʙʦʚôʷʟʢʠ ʽ ʧʽʜʚʠʱʫʚʘʪʠ ʨʽʚʝʥʴ ʩʚʦʻʾ ʧʨʦʬʝʩʽʡʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ. ʊʘʢʘ 

ʩʠʪʫʘʮʽʷ ʻ ʫʢʨʘʡ ʥʝʙʝʟʧʝʯʥʦʶ, ʷʢ ʜʣʷ ʩʠʩʪʝʤʠ ʦʩʚʽʪʠ, ʪʘʢ ʽ ʩʫʩʧʽʣʴʩʪʚʘ ʚ 

ʮʽʣʦʤʫ. 

ʈʦʟʛʣʷʥʝʤʦ ʧʦʨʷʜʦʢ ʧʨʠʡʦʤʫ ʥʘ ʨʦʙʦʪʫ ʚʯʠʪʝʣʽʚ ʚ ʨʦʟʚʠʥʝʥʠʭ 

ʟʘʨʫʙʽʞʥʠʭ ʢʨʘʾʥʘʭ ʽ ʧʦʨʽʚʥʷʻʤʦ ʡʦʛʦ ʟ ʧʨʘʢʪʠʢʦʶ, ʷʢʘ ʩʢʣʘʣʘʩʷ ʚ ʥʘʰʽʡ 

ʢʨʘʾʥʽ (ʥʘ ʧʨʠʢʣʘʜʽ ʭʦʯʘ ʙ ʢʫʨʩʫ ʆɹɾ ʪʘ ʆʆʇ). 

ɿʜʦʙʫʪʪʷ ʜʠʧʣʦʤʘ ʚʯʠʪʝʣʷ ʟʘ ʢʦʨʜʦʥʦʤ ʬʦʨʤʘʣʴʥʦ ʜʘʻ ʧʨʘʚʦ ʥʘ 

ʧʨʠʟʥʘʯʝʥʥʷ ʚ ʰʢʦʣʫ, ʘʣʝ ʪʘʢʝ ʧʝʨʰʝ ʧʨʠʟʥʘʯʝʥʥʷ ʥʘ ʚʯʠʪʝʣʴʩʴʢʫ ʧʦʩʘʜʫ 

ʤʘʡʞʝ ʟʘʚʞʜʠ ʙʫʚʘʻ ʪʠʤʯʘʩʦʚʠʤ. ʆʨʛʘʥʠ ʫʧʨʘʚʣʽʥʥʷ ʦʩʚʽʪʦʶ ʚ ʙʽʣʴʰʦʩʪʽ 

ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥ ʩʚʽʪʫ ʩʴʦʛʦʜʥʽ ʥʝ ʟʘʜʦʚʦʣʴʥʷʶʪʴʩʷ ʣʠʰʝ ʜʦʢʫʤʝʥʪʘʤʠ 

ʧʨʦ ʘʢʘʜʝʤʽʯʥʫ ʦʩʚʽʪʫ ʽ ʧʨʦʬʝʩʽʡʥʫ ʧʽʜʛʦʪʦʚʢʫ, ʢʦʪʨʽ ʦʪʨʠʤʫʶʪʴʩʷ ʥʠʤʠ 

ʫ ɺʋɿʽ. ɺʯʠʪʝʣʽ ʧʦʚʠʥʥʽ ʧʨʦʡʪʠ ʩʝʨʪʠʬʽʢʘʮʽʶ, çʧʨʦʬʝʩʽʡʥʫ ʝʢʩʧʝʨʪʠʟʫè, 

ʪʦʙʪʦ ʦʪʨʠʤʘʪʠ ʧʨʘʚʦ ʥʘ ʚʠʢʣʘʜʘʥʥʷ, ʧʽʜʪʚʝʨʜʠʚʰʠ ʩʚʦʶ ʧʨʦʬʝʩʽʡʥʫ 

ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʥʘ ʩʧʝʮʽʘʣʴʥʠʭ ʩʝʨʪʠʬʽʢʘʮʽʡʥʠʭ ʽʩʧʠʪʘʭ, ʷʢʽ ʤʦʞʫʪʴ 
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ʧʨʦʚʦʜʠʪʠʩʷ ʥʘ ʨʽʟʥʠʭ (ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʘʙʦ ʨʝʛʽʦʥʘʣʴʥʦʤʫ) ʨʽʚʥʷʭ. 

ʂʦʥʢʫʨʩʥʠʡ ʽʩʧʠʪ ʥʘ ʧʨʦʬʝʩʽʶ ʯʘʩʪʦ ʥʝ ʧʦʚôʷʟʘʥʠʡ ʟ ʥʝʛʘʡʥʠʤ 

ʧʨʠʟʥʘʯʝʥʥʷʤ ʥʘ ʷʢʫʩʴ ʢʦʥʢʨʝʪʥʫ ʧʦʩʘʜʫ, ʘ ʡʦʛʦ ʨʝʟʫʣʴʪʘʪʦʤ ʻ ʦʬʽʮʽʡʥʝ 

ʚʠʟʥʘʥʥʷ ʧʨʦʬʝʩʽʡʥʦ-ʧʝʜʘʛʦʛʽʯʥʦʾ ʢʦʤʧʝʪʝʥʮʽʾ ʚʯʠʪʝʣʷ, ʱʦ ʜʘʻ ʧʨʘʚʦ 

ʟʘʡʤʘʪʠ ʧʦʩʪʽʡʥʫ ʰʪʘʪʥʫ ʧʦʩʘʜʫ. ʋ ʜʝʷʢʠʭ ʢʨʘʾʥʘʭ, ʥʘʧʨʠʢʣʘʜ ʫ ʌʈʅ, 

ʦʢʨʽʤ ʽʩʧʠʪʫ, ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʢʫʨʩʫ ʥʘʚʯʘʥʥʷ ʫ ɺʋɿʽ, çʢʘʥʜʠʜʘʪ ʚ 

ʫʯʠʪʝʣʽè ʧʦʚʠʥʝʥ ʧʨʦʡʪʠ ʨʽʯʥʝ ʩʪʘʞʫʚʘʥʥʷ ʚ ʰʢʦʣʽ ʘʙʦ ʧʽʜʪʚʝʨʜʠʪʠ 

ʧʨʦʚʝʜʝʥʥʷ 650 ʨʦʙʦʯʠʭ ʛʦʜʠʥ [3].  

ʋ ʙʽʣʴʰʦʩʪʽ ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥ (ʅʽʤʝʯʯʠʥʘ, ɯʩʧʘʥʽʷ, ɯʪʘʣʽʷ, ʂʘʥʘʜʘ, 

ʇʦʨʪʫʛʘʣʽʷ, ʉʧʦʣʫʯʝʥʽ ʐʪʘʪʠ ɸʤʝʨʠʢʠ, ʌʨʘʥʮʽʷ ʪʘ ʽʥ.) ʽʩʥʫʻ 

çʢʦʥʢʫʨʩʥʠʡ ʥʘʙʽʨè ʥʘ ʨʦʙʦʪʫ. ʅʝʚʽʜôʻʤʥʦʶ ʯʘʩʪʠʥʦʶ ʧʨʦʮʝʩʫ ʧʽʜʙʦʨʫ 

ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʧʝʜʘʛʦʛʽʯʥʠʭ ʢʘʜʨʽʚ ʩʪʘʣʦ ʧʨʦʭʦʜʞʝʥʥʷ ʦʙʦʚôʷʟʢʦʚʦʛʦ 

ʚʠʧʨʦʙʫʚʘʣʴʥʦʛʦ ʪʝʨʤʽʥʫ ʥʘ ʧʦʯʘʪʢʫ ʢʘʨôʻʨʠ ʽ ʧʨʠ ʧʨʠʟʥʘʯʝʥʥʽ ʥʘ ʥʦʚʽ 

ʧʦʩʘʜʠ ʟ ʧʽʜʚʠʱʝʥʥʷʤ. ɿʘʣʝʞʥʦ ʚʽʜ ʦʩʦʙʣʠʚʦʩʪʝʡ ʥʘʮʽʦʥʘʣʴʥʦʛʦ 

ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʪʨʠʚʘʣʽʩʪʴ ʚʠʧʨʦʙʫʚʘʣʴʥʦʛʦ ʪʝʨʤʽʥʫ ʚʘʨʽʶʻʪʴʩʷ ʚʽʜ 

ʜʝʢʽʣʴʢʦʭ ʤʽʩʷʮʽʚ ʜʦ ʜʝʢʽʣʴʢʦʭ ʨʦʢʽʚ, ʘʣʝ ʚ ʩʝʨʝʜʥʴʦʤʫ ʩʢʣʘʜʘʻ ʜʚʘ-ʪʨʠ 

ʨʦʢʠ. 

ɯʩʥʫʶʪʴ ʽ ʽʥʰʽ ʟʘʛʘʣʴʥʽ ʢʨʠʪʝʨʽʾ ʽ ʚʠʤʦʛʠ, ʱʦ ʧʨʝʜôʷʚʣʷʶʪʴʩʷ ʜʦ 

ʦʩʽʙ, ʱʦ ʧʨʝʪʝʥʜʫʶʪʴ ʥʘ ʧʨʘʚʦ ʚʠʢʣʘʜʘʥʥʷ ʫ ʰʢʦʣʽ [1]:  

 ʙʝʟʜʦʛʘʥʥʠʡ ʭʘʨʘʢʪʝʨ ʽ ʧʦʚʝʜʽʥʢʘ;  

 ʚʩʪʘʥʦʚʣʝʥʠʡ ʚ ʢʨʘʾʥʽ ʨʽʚʝʥʴ ʘʢʘʜʝʤʽʯʥʦʾ ʢʚʘʣʽʬʽʢʘʮʽʾ ʽ 

ʧʨʦʬʝʩʽʡʥʦ-ʧʝʜʘʛʦʛʽʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ;  

 ʤʝʜʠʯʥʘ ʜʦʚʽʜʢʘ, ʢʦʪʨʘ ʟʘʩʚʽʜʯʫʻ, ʟʘʜʦʚʽʣʴʥʠʡ ʩʪʘʥ ʟʜʦʨʦʚôʷ 

ʢʘʥʜʠʜʘʪʘ ʪʘ ʜʦʟʚʦʣʷʻ ʡʦʤʫ/ʾʡ ʟʘʡʤʘʪʠʩʷ ʮʽʻʶ ʧʨʦʬʝʩʽʻʶ ʽ ʥʝ 

ʧʨʝʜʩʪʘʚʣʷʻ ʟʘʛʨʦʟʠ ʥʽ ʟʜʦʨʦʚôʶ ʫʯʥʽʚ, ʥʽ ʽʥʰʠʭ ʯʣʝʥʽʚ ʧʝʜʘʛʦʛʽʯʥʦʛʦ 

ʢʦʣʝʢʪʠʚʫ;  

 ʜʦʚʽʜʢʘ ʟ ʧʦʣʽʮʽʾ ʧʨʦ ʩʪʦʩʫʥʢʠ ʟ ʢʨʠʤʽʥʘʣʴʥʠʤ ʧʨʘʚʦʤ (ʫ ʨʷʜʽ 

ʢʨʘʾʥ). ɼʠʩʢʚʘʣʽʬʽʢʫʶʯʠʤʠ ʦʙʩʪʘʚʠʥʘʤʠ ʻ: ʢʦʣʠʰʥʷ ʩʫʜʠʤʽʩʪʴ 

(ɺʝʣʠʢʦʙʨʠʪʘʥʽʷ), ʧʦʣʽʪʠʯʥʘ ʥʝʙʣʘʛʦʥʘʜʽʡʥʽʩʪʴ (ʌʈʅ) ʜʝ ʜʽʻ çʟʘʙʦʨʦʥʘ 

ʥʘ ʧʨʦʬʝʩʽʶè ʜʣʷ ʨʘʜʠʢʘʣʴʥʠʭ ʧʦʣʽʪʠʯʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʟʣʦʯʠʥʠ ʧʨʦʪʠ 

ʧʦʣʽʪʠʯʥʦʛʦ ʫʩʪʨʦʶ (ʌʨʘʥʮʽʷ). 

ɺ ʥʘʩ ʚ ʋʢʨʘʾʥʽ ʚʠʢʣʘʜʘʥʥʷ ʜʠʩʮʠʧʣʽʥ ʢʦʪʨʽ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʧʽʜʛʦʪʦʚʢʫ ʤʘʡʙʫʪʥʽʭ ʚʯʠʪʝʣʽʚ ʪʝʭʥʦʣʦʛʽʡ ʜʦ ʙʝʟʧʝʯʥʠʭ ʤʝʪʦʜʽʚ 

ʥʘʚʯʘʥʥʷ ʧʦʢʣʘʜʘʻʪʴʩʷ ʥʘ ʚʠʢʣʘʜʘʯʽʚ ʢʫʨʩʫ ʜʠʩʮʠʧʣʽʥ çʆʩʥʦʚʠ ʙʝʟʧʝʢʠ 

ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽè, çʆʩʥʦʚʠ ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʪʘ çʆʭʦʨʦʥʘ ʧʨʘʮʽ ʚ ʛʘʣʫʟʽè. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʜʦ ʚʠʢʣʘʜʘʥʥʷ 

ʚʽʜʧʦʚʽʜʥʠʭ ʜʠʩʮʠʧʣʽʥ ʜʦʧʫʩʢʘʶʪʴʩʷ ʬʘʭʽʚʮʽ, ʱʦ ʤʘʶʪʴ: ʚʠʱʫ 

ʧʨʦʬʝʩʽʡʥʫ ʦʩʚʽʪʫ ʽ ʚʽʜʧʦʚʽʜʥʫ ʩʧʝʮʽʘʣʴʥʫ ʧʽʜʛʦʪʦʚʢʫ ʟ ʙʝʟʧʝʢʠ 
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ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ (ɹɾɼ), ʦʩʥʦʚ ʦʭʦʨʦʥʠ ʧʨʘʮʽ (ʆʆʇ) ʮʠʚʽʣʴʥʦʾ ʦʙʦʨʦʥʠ 

(ʎʆ), ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʮʝ ʩʧʝʮʽʘʣʽʩʪʠ, ʱʦ ʤʘʶʪʴ ʩʝʨʝʜʥʶ ʪʝʭʥʽʯʥʫ 

ʘʙʦ ʤʝʜʠʯʥʫ ʦʩʚʽʪʫ [5].  

ɺʥʘʩʣʽʜʦʢ ʮʴʦʛʦ, ʩʧʝʮʽʘʣʽʩʪʽʚ, ʷʢʽ ʟʜʽʡʩʥʶʶʪʴ ʚʠʢʣʘʜʘʮʴʢʫ 

ʜʽʷʣʴʥʽʩʪʴ ʟ ʢʫʨʩʫ ʆɹɾ ʪʘ ʆʆʇ ʤʦʞʥʘ ʫʤʦʚʥʦ ʧʦʜʽʣʠʪʠ ʥʘ ʜʚʽ ʛʨʫʧʠ:  

1) ʪʽ, ʷʢʽ ʤʘʶʪʴ ʧʝʜʘʛʦʛʽʯʥʫ ʦʩʚʽʪʫ; 

2) ʪʽ, ʷʢʽ ʤʘʶʪʴ ʩʝʨʝʜʥʶ ʪʝʭʥʽʯʥʫ ʘʙʦ ʤʝʜʠʯʥʫ ʦʩʚʽʪʫ. 

ʅʘ ʜʘʥʠʡ ʤʦʤʝʥʪ, ʧʝʜʘʛʦʛʠ ʟ ʤʝʜʠʯʥʦʶ ʪʘ ʪʝʭʥʽʯʥʦʶ ʦʩʚʽʪʦʶ 

ʩʢʣʘʜʘʶʪʴ ʜʦʩʠʪʴ ʚʝʣʠʢʠʡ ʚʽʜʩʦʪʦʢ ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʚʯʠʪʝʣʽʚ ʆɹɾ 

ʪʘ ʆʆʇ. ɺʠʭʦʜʷʯʠ ʟ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʽʩʪʦʨʽʾ ʧʠʪʘʥʥʷ ʪʘ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʝʜʘʛʦʛʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʚʚʘʞʘʻʤʦ, ʱʦ ʧʝʨʝʦʨʽʻʥʪʘʮʽʷ 

ʢʦʣʠʰʥʽʭ ʤʝʜʠʢʽʚ ʪʘ ʬʘʭʽʚʮʽʚ ʟ ʪʝʭʥʽʯʥʦʶ ʦʩʚʽʪʦʶ ʻ ʜʦʩʠʪʴ ʩʢʣʘʜʥʠʤ 

ʧʨʦʮʝʩʦʤ [4].  

ʗʢʱʦ ʚ ʙʽʣʴʰʦʩʪʽ ʟʘʨʫʙʽʞʥʠʭ ʢʨʘʾʥ ʜʦ ʦʩʽʙ, ʷʢʽ ʤʘʶʪʴ ʥʘʤʽʨʠ 

ʟʘʡʤʘʪʠʩʷ ʧʨʦʬʝʩʽʡʥʦʶ ʧʝʜʘʛʦʛʽʯʥʦʶ ʜʽʷʣʴʥʽʩʪʶ ʽʩʥʫʻ ʚʠʤʦʛʣʠʚʠʡ, 

ʥʝʨʽʜʢʦ ʞʦʨʩʪʢʠʡ, ʱʦ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʢʽʣʴʢʘ ʝʪʘʧʽʚ, ʚʽʜʙʽʨ ʯʝʨʝʟ ʮʽʣʫ 

ʩʠʩʪʝʤʫ ʤʝʭʘʥʽʟʤʽʚ ʽ ʧʨʦʮʝʜʫʨ, ʪʦ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʱʝʟʛʘʜʘʥʦʾ ʪʘʨʠʬʥʦ-

ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʜʣʷ ʦʩʽʙ, ʷʢʽ ʤʘʶʪʴ ʩʝʨʝʜʥʶ ʪʝʭʥʽʯʥʫ ʯʠ 

ʩʝʨʝʜʥʶ ʤʝʜʠʯʥʫ ʦʩʚʽʪʫ ʥʝ ʚʠʩʫʚʘʶʪʴʩʷ ʤʘʡʞʝ ʥʽʷʢʽ ʚʠʤʦʛʠ ʱʦʜʦ ʩʪʘʞʫ 

ʧʝʜʘʛʦʛʽʯʥʦʾ ʨʦʙʦʪʠ ʪʘ ʧʽʜʛʦʪʦʚʢʠ ʟ ʮʠʚʽʣʴʥʦʾ ʦʙʦʨʦʥʠ, ʙʝʟʧʝʢʠ 

ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʪʘ ʦʭʦʨʦʥʠ ʧʨʘʮʽ. 

ɿʘʛʘʣʴʥʦʚʽʜʦʤʦ, ʱʦ ʢʝʨʽʚʥʠʢ ʙʫʜʴ-ʷʢʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʟʘʢʣʘʜʫ ʥʝ ʤʘʻ 

ʧʨʘʚʘ ʧʨʠʡʥʷʪʠ ʥʘ ʨʦʙʦʪʫ ʣʶʜʠʥʫ ʜʣʷ ʚʠʢʣʘʜʘʥʥʷ ʥʘʚʯʘʣʴʥʦʾ 

ʜʠʩʮʠʧʣʽʥʠ (ʛʝʦʛʨʘʬʽʾ, ʬʽʟʠʢʠ, ʤʘʪʝʤʘʪʠʢʠ, ʽʩʪʦʨʽʾ ʪʦʱʦ) ʙʝʟ ʩʧʝʮʽʘʣʴʥʦʾ 

ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ. ɺʠʭʦʜʷʯʠ ʟ ʚʠʱʝʩʢʘʟʘʥʦʛʦ, ʤʦʞʥʘ ʩʢʘʟʘʪʠ, ʱʦ 

ʢʝʨʽʚʥʠʢ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ ʥʝ ʤʘʻ ʧʨʘʚʘ ʧʨʠʡʥʷʪʠ ʥʘ ʨʦʙʦʪʫ ʣʶʜʠʥʫ 

ʙʝʟ ʚʽʜʧʦʚʽʜʥʦʾ ʧʝʜʘʛʦʛʽʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʜʣʷ ʚʠʢʣʘʜʘʥʥʷ ʙʫʜʴ-ʷʢʦʛʦ 

ʧʨʝʜʤʝʪʘ, ʢʨʽʤ ʦʩʥʦʚ ʙʝʟʧʝʢʠ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʪʘ ʦʩʥʦʚ ʦʭʦʨʦʥʠ ʧʨʘʮʽ, 

ʷʢʽ, ʟʘ ʩʚʦʻʶ ʩʢʣʘʜʥʽʩʪʶ, ʟʦʚʩʽʤ ʥʝ ʧʦʩʪʫʧʘʻʪʴʩʷ ʢʣʘʩʠʯʥʠʤ 

ʜʠʩʮʠʧʣʽʥ[3].  

ʊʘʢʠʡ çʜʦʧʫʩʢè ʜʦ ʚʠʢʣʘʜʘʥʥʷ ʢʫʨʩʫ ʆɹɾ ʪʘ ʆʆʇ, ʥʘ ʪʣʽ ʛʦʩʪʨʦʛʦ 

ʙʨʘʢʫ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʢʘʜʨʽʚ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʩʝʨʡʦʟʥʠʭ 

ʥʝʙʘʞʘʥʠʭ ʥʘʩʣʽʜʢʽʚ. ɭ ʚʠʧʘʜʢʠ, ʢʦʣʠ ʢʫʨʩ ʆɹɾ ʚʝʜʝʪʴʩʷ ʣʶʜʴʤʠ, ʷʢʽ ʥʝ 

ʧʨʦʡʰʣʠ ʥʘʚʽʪʴ ʢʫʨʩʽʚ ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʽ ʥʝ ʤʘʶʪʴ ʙʫʜʴ-ʷʢʦʾ 

ʤʝʜʠʯʥʦʾ ʘʙʦ ʧʝʜʘʛʦʛʽʯʥʦʾ ʦʩʚʽʪʠ. 

ʈʦʟʛʣʷʜʘʪʠ ʩʠʪʫʘʮʽʶ, ʢʦʣʠ ʥʘ ʧʦʩʘʜʫ ʚʠʢʣʘʜʘʯʘ ʆɹɾ ʪʘ ʆʆʇ 

ʚʩʪʫʧʘʶʪʴ ʣʶʜʠ, ʷʢʽ ʥʝ ʤʘʶʪʴ ʥʽʷʢʦʾ ʜʦʜʘʪʢʦʚʦʾ ʩʧʝʮʽʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ, ʟ 

ʪʦʯʢʠ ʟʦʨʫ ʧʽʜʚʠʱʝʥʥʷ ʚʠʤʦʛ ʜʦ ʚʠʢʣʘʜʘʮʴʢʦʛʦ ʩʢʣʘʜʫ ʪʘ ʨʝʘʣʽʟʘʮʽʾ ʚ 
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ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʦʩʦʙʣʠʚʦʩʪʝʡ ʢʫʨʩʫ ʆɹɾ ʪʘ ʆʆʇ, ʻ ʚʢʨʘʡ 

ʩʢʣʘʜʥʠʤ ʟʘʚʜʘʥʥʷʤ. ʆʜʥʘʢ, ʮʝ, ʥʝ ʦʟʥʘʯʘʻ, ʱʦ ʧʨʦʙʣʝʤʘ ʥʝ ʤʘʻ 

ʨʦʟʚôʷʟʢʫ.  

ʆʛʣʷʜ ʩʧʝʮʠʬʽʢʠ ʧʨʠʡʦʤʫ ʥʘ ʨʦʙʦʪʫ ʚʯʠʪʝʣʽʚ ʟʘ ʢʦʨʜʦʥʦʤ, ʻ 

ʜʦʩʪʘʪʥʴʦʶ ʧʽʜʩʪʘʚʦʶ ʜʣʷ ʥʘʩʪʫʧʥʦʛʦ ʚʠʩʥʦʚʢʫ: ʚʩʪʫʧʫ ʥʘ ʧʦʩʘʜʫ 

ʚʯʠʪʝʣʷ ʙʝʟʧʝʢʠ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʧʦʚʠʥʝʥ ʧʝʨʝʜʫʚʘʪʠ ʦʙʦʚôʷʟʢʦʚʠʡ 

ʧʦʧʝʨʝʜʥʽʡ ʚʽʜʙʽʨ ʥʘ ʧʨʦʬʝʩʽʡʥʫ ʧʨʠʜʘʪʥʽʩʪʴ ʜʦ ʧʝʜʘʛʦʛʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʪʘ ʩʧʝʮʽʘʣʴʥʘ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʘ ʧʽʜʛʦʪʦʚʢʘ. ɼʣʷ ʚʠʧʨʘʚʣʝʥʥʷ 

çʚʠʢʨʠʚʣʝʥʴè ʫ ʩʬʦʨʤʦʚʘʥʽʡ ʧʨʘʢʪʠʮʽ ʚʠʢʣʘʜʘʥʥʷ ʚ ʽʥʩʪʠʪʫʪʘʭ 

ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʦʛʨʘʤʠ 

ʤʦʥʽʪʦʨʠʥʛʫ, ʢʦʪʨʽ ʜʦʟʚʦʣʷʶʪʴ ʩʬʦʨʤʫʚʘʪʠ ʮʽʣʽʩʥʝ ʫʷʚʣʝʥʥʷ ʧʨʦ ʩʪʘʥ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʧʨʦʬʝʩʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ ʚʯʠʪʝʣʷ ʆɹɾ ʪʘ ʆʆʇ ʽ 

ʚʽʜʢʨʠʚʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʟʜʽʡʩʥʝʥʥʷ ʧʝʜʘʛʦʛʽʯʥʦʾ 

ʧʽʜʪʨʠʤʢʠ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʟ ʤʝʪʦʶ ʥʘʜʘʥʥʷ ʡʦʤʫ ʧʦʟʠʪʠʚʥʦʾ 

ʩʧʨʷʤʦʚʘʥʦʩʪʽ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʧʝʮʠʬʽʢʦʶ ʟʤʽʩʪʫ ʤʦʥʽʪʦʨʠʥʛʫ. 
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ʄ.ʆ. ʄʷʩʪʢʦʚʩʴʢʘ, ʘʩʠʩʪʝʥʪ 

ɺʀʂʆʈʀʉʊɸʅʅʗ ʄʆɾʃʀɺʆʉʊɽʁ ʄɸʊɽʄɸʊʀʏʅʆɻʆ 

ʇɸʂɽʊʋ SCILAB ɼʃʗ ʈʆɿɺôʗɿʋɺɸʅʅʗ ʌɯɿʀʏʅʀʍ ɿɸɼɸʏ 

ʋ ʩʪʘʪʪʽ ʦʧʠʩʘʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʧʘʢʝʪʫ Scilab ʜʣʷ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ, ʱʦ ʩʧʨʠʷʻ 

ʧʽʜʚʠʱʝʥʥʶ ʽʥʪʝʨʝʩʫ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʬʽʟʠʢʠ ʷʢ ʜʦ ʬʘʭʦʚʠʭ 

ʧʨʝʜʤʝʪʽʚ, ʪʘʢ ʽ ʜʦ ʤʘʡʙʫʪʥʴʦʾ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ, ʤʘʪʝʤʘʪʠʯʥʠʡ ʧʘʢʝʪ Scilab, 

ʤʘʡʙʫʪʥʽ ʚʯʠʪʝʣʽ ʬʽʟʠʢʠ. 

ɺʘʞʣʠʚʠʤ ʢʨʠʪʝʨʽʻʤ ʬʦʨʤʫʚʘʥʥʷ ʩʫʯʘʩʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʟ ʬʽʟʠʢʠ ʻ ʡʦʛʦ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʥʦʚʽʪʥʽʤ ʪʝʭʥʦʣʦʛʽʷʤ ʜʦʩʣʽʜʞʝʥʥʷ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʚʽʪʫ. ʎʷ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʻ ʦʜʥʠʤ ʟ ʛʦʣʦʚʥʠʭ ʤʦʪʠʚʘʮʽʡʥʠʭ 

ʯʠʥʥʠʢʽʚ ʫ ʥʘʚʯʘʥʥʽ ʩʪʫʜʝʥʪʽʚ.  

ʊʝʤʧʠ ʧʦʷʚʠ ʥʘ ʩʚʽʪʦʚʦʤʫ ʨʠʥʢʫ ʮʠʬʨʦʚʦʾ ʪʝʭʥʽʢʠ ʪʘ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʟʰʠʨʶʶʪʴ ʢʦʣʦ ʬʽʟʠʯʥʠʭ ʟʘʜʘʯ ʷʢ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʛʦ, 

ʪʘʢ ʽ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. ɺʦʜʥʦʯʘʩ, ʢʦʤʝʨʮʽʡʥʽ ʤʘʪʝʤʘʪʠʯʥʽ 

ʧʘʢʝʪʠ ʟʚʘʞʘʶʯʠ ʥʘ ʚʠʩʦʢʫ ʚʘʨʪʽʩʪʴ ʥʝʜʦʩʪʫʧʥʽ ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʥʘʫʢʦʚʮʽʚ 

ʪʘ ʧʝʜʘʛʦʛʽʚ. ʊʦʤʫ ʟʥʘʯʥʠʡ ʽʥʪʝʨʝʩ ʚʠʢʣʠʢʘʶʪʴ ʚʽʣʴʥʦʧʦʰʠʨʶʚʘʥʽ 

ʧʘʢʝʪʠ, ʩʝʨʝʜ ʷʢʠʭ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʧʘʢʝʪ ʜʣʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʪʘ 

ʽʥʞʝʥʝʨʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ Scilab.  

ʋ ʨʦʙʦʪʘʭ ʥʘʫʢʦʚʮʽʚ ɸ.ʌ. ɺʝʨʣʘʥʷ, ʄ.ɯ. ɾʘʣʜʘʢʘ, ʉ.ɸ. ʈʘʢʦʚʘ, 

ɯ.ʃ. ʉʝʤʝɦʫʢʘ, ɯ.ʆ. ʊʝʧʣʠʮʴʢʦʛʦ ʪʘ ʽʥʰʠʭ ʟʥʘʯʥʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ 

ʥʘʚʯʘʥʥʶ ʧʨʠʡʦʤʽʚ ʨʦʙʦʪʠ ʟ ʢʦʤʧôʶʪʝʨʥʠʤʠ ʤʦʜʝʣʷʤʠ. ɸʣʝ, ʫ ʙʽʣʴʰʦʩʪʽ 

ʚʠʧʘʜʢʽʚ, ʘʚʪʦʨʠ ʜʦʩʣʽʜʞʫʶʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʚʞʝ 

ʛʦʪʦʚʠʭ ʢʦʤʧôʶʪʝʨʥʠʭ ʤʦʜʝʣʝʡ. 

ʈʦʟʛʣʷʥʝʤʦ ʤʦʞʣʠʚʦʩʪʽ ʧʘʢʝʪʫ Scilab ʜʣʷ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ 

ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ. 

ʇʘʢʝʪ Scilab ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʽʥʞʝʥʝʨʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʽ ʧʨʠ 

ʮʴʦʤʫ ʻ ʧʨʦʩʪʠʡ ʚ ʦʙʽʛʫ, ʤʘʻ ʽʥʪʝʨʬʝʡʩ, ʩʠʩʪʝʤʫ ʜʦʧʦʤʦʛʠ ʽ ʤʦʞʣʠʚʽʩʪʴ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʚʝʣʠʢʫ ʙʽʙʣʽʦʪʝʢʫ ʘʣʛʦʨʠʪʤʽʚ ʙʘʟʦʚʦʾ ʤʘʪʝʤʘʪʠʢʠ. ɼʣʷ 

ʚ̔ ʟʫʘʣʽʟʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ ʽʩʥʫʻ ʛʨʘʬʽʯʥʘ ʙʽʙʣʽʦʪʝʢʘ.  

ʄʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʬʽʟʠʯʥʠʭ ʪʘ ʽʥʰʠʭ ʧʨʦʮʝʩʽʚ ʦʧʠʩʫʶʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ ʚ ʯʘʩʪʠʥʥʠʭ ʧʦʭʽʜʥʠʭ (ʫ ʣʽʪʝʨʘʪʫʨʽ 

ʮʽ ʨʽʚʥʷʥʥʷ ʯʘʩʪʦ ʥʘʟʠʚʘʶʪʴ ʨʽʚʥʷʥʥʷʤʠ ʤʘʪʝʤʘʪʠʯʥʦʾ ʬʽʟʠʢʠ). 
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ɸʨʛʫʤʝʥʪʘʤʠ ʬʫʥʢʮʽʡ ʮʠʭ ʨʽʚʥʷʥʴ ʻ ʧʨʦʩʪʦʨʦʚʽ ʢʦʦʨʜʠʥʘʪʠ x, ʫ, z ʽ ʯʘʩ t. 

ʋ Scilab, ʷʢ ʽ ʚ ʙʽʣʴʰʦʩʪʽ ʤʘʪʝʤʘʪʠʯʥʠʭ ʧʘʢʝʪʽʚ, ʥʝʤʘʻ ʟʘʩʦʙʽʚ ʜʣʷ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʨʽʚʥʷʥʴ ʤʘʪʝʤʘʪʠʯʥʦʾ ʬʽʟʠʢʠ. ʇʨʦʪʝ 

ʤʦʞʣʠʚʦʩʪʝʡ ʧʘʢʝʪʫ ʜʦʩʪʘʪʥʴʦ, ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʤʝʪʦʜʫ ʩʽʪʦʢ ʨʦʟʚôʷʟʫʚʘʥʥʷ 

ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ ʚ ʯʘʩʪʠʥʥʠʭ ʧʦʭʽʜʥʠʭ.  

ɼʦ ʢʣʘʩʠʯʥʠʭ ʧʘʨʘʙʦʣʽʯʥʠʭ ʨʽʚʥʷʥʴ ʚʽʜʥʦʩʠʪʴʩʷ ʨʽʚʥʷʥʥʷ ʪʝʧʣʦʧʨʦ-

ʚʽʜʥʦʩʪʽ: 
2u

a u f
t

. 

ɿʘʜʘʯʘ. ɿʥʘʡʪʠ ʨʦʟʧʦʜʽʣ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʩʪʝʨʞʥʽ ʟʘʚʜʦʚʞʢʠ L, 

ʧʦʯʘʪʢʦʚʘ ʪʝʤʧʝʨʘʪʫʨʘ ʩʪʝʨʞʥʷ ʟʘʜʘʻʪʴʩʷ ʜʦʚʽʣʴʥʦʶ ʬʫʥʢʮʽʻʶ f(x). 

ʊʝʤʧʝʨʘʪʫʨʠ ʢʽʥʮʽʚ ʩʪʝʨʞʥʷ ʨʽʚʥʽ u(0,t)= U1 = const, u(L,t)= U2 = const. 

ʅʘ ʙʽʯʥʽʡ ʧʦʚʝʨʭʥʽ ʩʪʝʨʞʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʪʝʧʣʦʦʙʤʽʥ ʟʘ ʟʘʢʦʥʦʤ ʅʴʶʪʦʥʘ 

ʟ ʩʝʨʝʜʦʚʠʱʝʤ, ʪʝʤʧʝʨʘʪʫʨʘ ʷʢʦʛʦ ʜʦʨʽʚʥʶʻ u0. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʥʝʷʚʥʦʾ ʨʽʟʥʠʮʝʚʦʾ ʩʭʝʤʠ ʜʣʷ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯʽ 

ʧʦʜʘʥʦ ʥʘ ʣʽʩʪʠʥʛʫ. 

ʃʽʩʪʠʥʛ 1. ʌʫʥʢʮʽʷ neiav ʨʦʟʚôʷʟʢʫ ʟʘʜʘʯʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʝʷʚʥʦʾ 

ʨʽʟʥʠʮʝʚʦʾ ʩʭʝʤʠ 

//ʇʦʯʘʪʢʦʚʘ ʫʤʦʚʘ 

function y=fi(x) 

y=exp(0.15*x) 

endfunction 

function [u,x,t,r,k]=neiav(N,K,L,T,a,h,U1,U2,u0,eps) 

//ʌʫʥʢʮʽʷ ʨʦʟʚôʷʟʢʫ ʧʘʨʘʙʦʣʽʯʥʦʛʦ ʨʽʚʥʷʥʥʷ ʤʝʪʦʜʦʤ ʩʽʪʦʢ ʟ 

//ʜʦʧʦʤʦʛʦʶ ʥʝʷʚʥʦʾ ʨʽʟʥʠʮʝʚʦʾ ʩʭʝʤʠ. 

//N - ʢʽʣʴʢʽʩʪʴ ʜʽʣʷʥʦʢ, ʥʘ ʷʢʽ ʨʦʟʙʠʚʘʻʪʴʩʷ ʽʥʪʝʨʚʘʣ ʧʦ ʭ 

//(0,L); ʂ - ʢʽʣʴʢʽʩʪʴ ʜʽʣʷʥʦʢ, ʥʘ ʷʢʽ ʨʦʟʙʠʚʘʻʪʴʩʷ 

// ʽʥʪʝʨʚʘʣ ʧʦ t (0,T); 

//ʘ, h - ʧʘʨʘʤʝʪʨʠ ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ ʨʽʚʥʷʥʥʷ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ; 

//eps - ʪʦʯʥʽʩʪʴ ʨʦʟʚôʷʟʢʫ ʩʠʩʪʝʤʠ ʣʽʥʽʡʥʠʭ ʘʣʛʝʙʨʘʾʯʥʠʭ ʨʽʚʥʷʥʴ 

ʤʝʪʦʜʦʤ ɿʝʡʜʝʣʷ; 

//U1 - ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʣʽʚʦʤʫ ʢʽʥʮʽ ʩʪʝʨʞʥʷ; 

//U2 - ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʧʨʘʚʦʤʫ ʢʽʥʮʽ ʩʪʝʨʞʥʷ; 

//ʌʫʥʢʮʽʷ neiav ʧʦʚʝʨʪʘʻ: 

//u - ʤʘʪʨʠʮʶ ʨʦʟʚôʷʟʢʫ ʫ ʚʫʟʣʘʭ ʩʽʪʢʠ, ʤʘʩʠʚ x, ʤʘʩʠʚ t, 

//r - ʪʦʯʥʽʩʪʴ ʨʦʟʚôʷʟʢʫ ʩʠʩʪʝʤʠ (12.17) ʤʝʪʦʜʦʤ ɿʝʡʜʝʣʷ, 

//ʜʦ - ʢʽʣʴʢʽʩʪʴ ʽʪʝʨʘʮʽʡ ʧʨʠ ʨʽʰʝʥʥʽ ʩʠʩʪʝʤʠ ʤʝʪʦʜʦʤ ɿʝʡʜʝʣʷ. 
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//ʆʙʯʠʩʣʶʻʤʦ ʢʨʦʢ ʧʦ ʭ 

hx=L/N; 

//ʆʙʯʠʩʣʶʻʤʦ ʢʨʦʢ ʧʦ t 

delta=T/K; 

//ʌʦʨʤʫʻʤʦ ʤʘʩʠʚ x ʽ ʧʝʨʰʠʡ ʩʪʦʚʧʝʮʴ ʤʘʪʨʠʮʽ ʨʦʟʚôʷʭʢʽʚ U 

//ʟ ʧʦʯʘʪʢʦʚʦʾ ʫʤʦʚʠ 

for i=1:N+1 

x(i)=(i -1)*hx; 

u(i,1)=fi(x(i)); 

end 

//ʌʦʨʤʫʻʤʦ ʤʘʩʠʚ t, ʧʝʨʰʫ ʽ ʦʩʪʘʥʥʽʡ ʨʷʜʦʢ ʤʘʪʨʠʮʽ 

//ʨʦʟʚôʷʟʢʽʚ U ʟ ʛʨʘʥʠʯʥʠʭ ʫʤʦʚ 

for j=1:K+1 

t(j)=(j -1)*delta; 

u(1,j)=U1; 

u(N+1,j)=U2; 

end 

//ɺʠʟʥʘʯʘʻʤʦ ʤʘʪʨʠʮʶ ʧʦʤʠʣʦʢ R ʽ ʟʘʧʦʚʥʶʻʤʦ ʾʾ ʥʫʣʷʤʠ 

R(N+1,K+1)=0; 

//ʆʙʯʠʩʣʶʻʤʦ ʢʦʝʬʽʮʽʻʥʪ gamma 

gam=a^2*delta/hx^2; 

r=1; 

k=0; 

//ʎʠʢʣ while ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʽʪʝʨʘʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ ʧʨʠ ʨʦʟʚôʷʟʫʚʘʥʥʽ 

//ʩʠʩʪʝʤʠ ʨʽʚʥʷʥʴ ʤʝʪʦʜʦʤ ɿʝʡʜʝʣʷ ʟ ʪʦʯʥʽʩʪʶ eps 

while r>eps 

//ʆʙʯʠʩʣʝʥʥʷ ʤʘʪʨʠʮʽ ʧʦʤʠʣʦʢ R ʫ ʚʥʫʪʨʽʰʥʽʭ ʪʦʯʢʘʭ 

//ʽ ʧʝʨʝʨʘʭʫʥʦʢ ʟʥʘʯʝʥʴ u ʫ ʚʥʫʪʨʽʰʥʽʭ ʪʦʯʢʘʭ ʧʨʠ ʨʝʰʝʥʽʾʽ ʉʃɸʋ 

//ʤʝʪʦʜʦʤ ɿʝʡʜʝʣʷ 

for j=2:K+1 

for i=2:N 

V=gam*(u(i-1,j)+u(i+1,j))/(1+2*gam+delta*hx)+u(i,j-

1)/(1+2*gam+delta*hx)+delta*h*u0/(1+2*gam+delta*hx); 

R(i,j)=abs(V-u(i,j)); 

u(i,j)=V; 

end 
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end 

//ʇʦʰʫʢ ʤʘʢʩʠʤʫʤʫ ʚ ʤʘʪʨʠʮʽ ʧʦʤʠʣʦʢ 

r=R(1,1); 

for i=1:N+1 

for j=1:K+1 

if R(i,j)>r 

r=R(i,j); 

end 

end 

end 

//ɿʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʽʪʝʨʘʮʽʡ 

k=k+1; 

end 

endfunction 

//ɺʠʢʣʠʢ ʬʫʥʢʮʽʾ ʨʽʰʝʥʥʷ ʟʘʜʘʯʽ 12.2. 

[U,X,T,R,K]=neiav(50,200,5,3,0.4,0.5,1,2.117,30,0.001); 

//ʇʦʙʫʜʦʚʘ ʛʨʘʬʽʢʘ ʬʫʥʢʮʽʾ 

surf(X,T,U'); 

title('Example'); 

xlabel('X'); 

ylabel('T'); 

ɺʭʽʜʥʽ ʽ ʚʠʭʽʜʥʽ ʜʘʥʽ ʬʫʥʢʮʽʾ neiav ʨʦʟʚôʷʟʢʫ ʟʘʜʘʯʽ 1 ʦʧʠʩʘʥʽ ʚ 

ʢʦʤʝʥʪʘʨʷʭ ʣʽʩʪʠʥʛʫ 1. ʅʘ ʤʘʣ. 1 ʧʨʝʜʩʪʘʚʣʝʥʽ ʨʦʟʚôʷʟʢʠ ʟʘʜʘʯʽ. 

ɼʣʷ ʨʦʚôʷʟʫʚʘʥʥʷ ʦʜʝʨʞʫʚʘʥʦʛʦ ʨʽʚʥʷʥʥʷ ʘʣʛʝʙʨʠ ʤʝʪʦʜʦʤ ɿʝʡʜʝʣʷ 

ʧʦʪʨʽʙʥʦ 1079 ʽʪʝʨʘʮʽʡ. ʊʦʤʫ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʽʪʝʨʘʮʽʡ ʤʘʻ ʩʝʥʩ 

ʩʧʨʦʙʫʚʘʪʠ ʧʨʠʩʢʦʨʠʪʠ ʽʪʝʨʘʮʽʡʥʠʡ ʧʨʦʮʝʩ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʽʚ 

ʨʝʣʘʢʩʘʮʽʾ ʘʙʦ ʛʨʘʜʽʻʥʪʥʠʭ ʤʝʪʦʜʽʚ ʨʽʰʝʥʥʷ ʩʠʩʪʝʤ ʨʽʚʥʷʥʴ ʘʣʛʝʙʨʠ. 

ʄʝʪʦʜʠʢʘ, ʚʠʩʣʦʚʣʝʥʘ ʚ ʜʘʥʽʡ ʜʦʧʦʚʽʜʽ, ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʽ ʧʨʠ 

ʨʦʟʚôʷʟʫʚʘʥʥʽ  ʽʥʰʠʭ ʧʘʨʘʙʦʣʽʯʥʠʭ ʨʽʚʥʷʥʴ. 

ʄʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʘʢʝʪ Scilab, ʘʣʝ ʚʽʥ ʥʝ ʤʘʻ ʪʘʢʠʭ 

ʧʦʪʫʞʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʷʢ MatLab. ʇʨʦʪʝ ʥʘ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʘʭ ʚʠʚʯʝʥʥʷ 

ʘʙʦ ʦʟʥʘʡʦʤʣʝʥʥʷ ʟ ʨʽʟʥʠʤʠ ʧʘʢʝʪʘʤʠ ʧʨʠʢʣʘʜʥʠʭ ʧʨʦʛʨʘʤ, Scilab ʤʦʞʝ 

ʙʫʪʠ ʮʽʢʘʚʠʤ ʪʘ ʢʦʨʠʩʥʠʤ. ɺʠʢʣʠʢʘʪʠ ʽʥʪʝʨʝʩ ʜʦ ʚʠʚʯʝʥʥʷ, ʨʦʟʚôʷʟʫʚʘʥʥʷ 

ʟʘʜʘʯ ʟ ʬʽʟʠʢʠ. ʇʦʛʣʠʙʣʝʥʥʶ ʤʽʞʧʨʝʜʤʝʪʥʠʭ ʟʚôʷʟʢʽʚ ʬʽʟʠʢʠ ʪʘ 

ʽʥʬʦʨʤʘʪʠʢʠ. 
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ɼʣʷ ʥʘʧʠʩʘʥʥʷ ʪʝʢʩʪʫ ʧʨʦʛʨʘʤʠ ʜʣʷ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʬʽʟʠʯʥʦʾ ʟʘʜʘʯʽ, 

ʩʪʫʜʝʥʪʫ ʥʝʦʙʭʽʜʥʦ ʜʦʩʢʦʥʘʣʦ ʨʦʟʽʙʨʘʪʠ ʧʦʩʪʘʥʦʚʢʫ ʟʘʜʘʯʽ, ʩʪʚʦʨʠʪʠ 

ʘʣʛʦʨʠʪʤ ʪʘ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ. 

 

 
ʄʘʣ. 1. ɻʨʘʬʽʢ ʨʦʟʚôʷʟʢʫ ʟʘʜʘʯʽ 

  

 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1. ɸʣʝʢʩʝʝʚ ɽ. ʈ. Scilab: ʈʝʰʝʥʠʝ ʠʥʞʝʥʝʨʥʳʭ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʟʘʜʘʯ / ɸʣʝʢʩʝʝʚ ɽ. ʈ., ʏʝʩʥʦʢʦʚʘ ʆ. ɺ., ʈʫʜʯʝʥʢʦ ɽ. ɸ. ï ʄ. : ALT Linux ; 

ɹʀʅʆʄ. ʃʘʙʦʨʘʪʦʨʠʷ ʟʥʘʥʠʡ, 2008. ï 269 ʩ. ï ʨʝʞʠʤ ʜʦʩʪʫʧʫ: 

http://docs.altlinux.org/books/2008/altlibrary-scilab-20090409.pdf 

 

The article describes the use of mathematical package Scilab for solving 

heat conduction, which promotes the interests of future physics teachers as 

professionalsubjects, and to future professional activities. 

Key words: solving problems, mathematical package Scilab, future 

teachers of physics. 

http://ru.wikipedia.org/wiki/Scilab
http://docs.altlinux.org/books/2008/altlibrary-scilab-20090409.pdf
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ʋɼʂ 53 (07) 

                         ʆ.ʄ. ʅʽʢʦʣʘʻʚ, ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʉʇɯɺɺɯɼʅʆʐɽʅʅʗ ʇʆʅʗʊʔ çʂʆʄʇɽʊɽʅʊʅɯʉʊʔè ʊɸ 

çʂʆʄʇɽʊɽʅʎɯʗè ʋ ʉʋʏɸʉʅɯʁ ʆʉɺɯʊɯ 

ʇʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʧʦʥʷʪʴ çʢʦʤʧʝʪʝʥʪʥʽʩʪʴè ʪʘ çʢʦʤʧʝʪʝʥʮʽʷè, 

ʚʩʪʘʥʦʚʣʝʥʦ ʾʭ ʧʽʜʧʦʨʷʜʢʫʚʘʥʥʷ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ, ʢʦʤʧʝʪʝʥʮʽʷ, ʬʽʟʠʢʘ. ʇʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ 
ʧʦʥʷʪʴ çʢʦʤʧʝʪʝʥʪʥʽʩʪʴè ʪʘ çʢʦʤʧʝʪʝʥʮʽʷè, ʚʩʪʘʥʦʚʣʝʥʦ ʾʭ ʧʽʜʧʦʨʷʜʢʫʚʘʥʥʷ. 

ʌʘʭʦʚʘ ʧʽʜʛʦʪʦʚʢʘ ʤʘʡʙʫʪʥʴʦʛʦ ʚʯʠʪʝʣʷ ʬʽʟʠʢʠ ʤʘʻ ʩʧʠʨʘʪʠʩʷ ʥʘ 

ʪʘʢʽ ʢʦʤʧʦʥʝʥʪʠ ʟʥʘʥʴ, ʷʢ ʥʘʚʠʯʢʠ ʽ ʫʤʽʥʥʷ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ, ʨʦʟʚʠʪʦʢ 

ʢʨʝʘʪʠʚʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʩʠʩʪʝʤʥʠʡ ʧʽʜʭʽʜ ʜʦ ʧʦʩʪʘʥʦʚʢʠ ʽ ʚʠʢʦʥʘʥʥʷ 

ʟʘʚʜʘʥʴ ʬʘʭʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʚʠʙʽʨ ʧʨʦʚʽʜʥʦʛʦ ʚʠʜʫ ʜʽʷʣʴʥʦʩʪʽ, ʨʦʟʚʠʪʦʢ 

ʪʚʦʨʯʦʾ ʫʷʚʠ, ʚʠʭʦʚʘʥʥʷ ʽʥʽʮʽʘʪʠʚʠ, ʫʤʽʥʥʷ ʧʨʠʡʤʘʪʠ ʨʽʰʝʥʥʷ ʪʦʱʦ [4]. 

ʌʦʨʤʫʚʘʥʥʷ ʚ ʤʘʡʙʫʪʥʴʦʛʦ ʬʘʭʽʚʮʷ ʚʢʘʟʘʥʠʭ ʷʢʦʩʪʝʡ ʻ ʦʜʥʽʻʶ ʽʟ 

ʧʝʨʝʜʫʤʦʚ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ (ʧʨʦʽʥʬʦʨʤʦʚʘʥʦʩʪʽ, 

ʦʙʽʟʥʘʥʦʩʪʽ, ʘʚʪʦʨʠʪʝʪʥʦʩʪʽ). ʂʦʤʧʝʪʝʥʪʥʽʩʪʴ ʫ ʧʝʨʝʢʣʘʜʽ ʟ ʣʘʪʠʥʩʴʢʦʾ 

çcompetentiaè ʦʟʥʘʯʘʻ ʢʦʣʦ ʧʠʪʘʥʴ, ʫ ʷʢʠʭ ʣʶʜʠʥʘ ʜʦʙʨʝ ʦʙʽʟʥʘʥʘ, ʤʘʻ 

ʟʥʘʥʥʷ ʪʘ ʜʦʩʚʽʜ. ʂʦʤʧʝʪʝʥʪʥʽʩʪʴ ʧʨʘʮʽʚʥʠʢʘ ð ʮʝ ʩʪʫʧʽʥʴ ʡʦʛʦ 

ʢʚʘʣʽʬʽʢʘʮʽʾ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʫʩʧʽʰʥʦ ʚʠʨʽʰʫʚʘʪʠ ʟʘʜʘʯʽ, ʱʦ ʩʪʦʷʪʴ ʧʝʨʝʜ 

ʥʠʤ. ʂʦʤʧʝʪʝʥʪʥʘ ʚ ʧʝʚʥʽʡ ʩʬʝʨʽ ʣʶʜʠʥʘ ʤʘʻ ʚʽʜʧʦʚʽʜʥʽ ʟʥʘʥʥʷ ʪʘ 

ʟʜʽʙʥʦʩʪʽ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʾʡ ʦʙˇʨʫʥʪʦʚʘʥʦ ʩʫʜʠʪʠ ʧʨʦ ʮʶ ʩʬʝʨʫ ʡ 

ʝʬʝʢʪʠʚʥʦ ʜʽʷʪʠ ʚ ʥʽʡ [3]. 

ʅʘʨʘʟʽ ʫ ʟʤʽʩʪʽ ʢʦʤʧʝʪʝʥʪʥʽʩʥʦʾ ʦʩʚʽʪʠ ʚʽʜʨʽʟʥʷʶʪʴ ʩʠʥʦʥʽʤʽʯʥʽ 

ʧʦʥʷʪʪʷ çʢʦʤʧʝʪʝʥʮʽʷè ʪʘ çʢʦʤʧʝʪʝʥʪʥʽʩʪʴè, ʷʢʽ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʧʦʨʷʜ [1]. ʂʦʤʧʝʪʝʥʮʽʷ ï ʮʝ ʟʘʩʚʽʜʯʝʥʘ ʚ ʫʩʪʘʥʦʚʣʝʥʦʤʫ ʟʘʢʦʥʦʤ ʧʦʨʷʜʢʫ 

ʟʜʘʪʥʽʩʪʴ ʦʩʦʙʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟʥʘʥʥʷ, ʥʘʚʠʯʢʠ, ʦʩʦʙʠʩʪʽ ʟʜʽʙʥʦʩʪʽ ʪʘ 

ʜʦʩʚʽʜ ʫ ʨʦʙʦʯʠʭ ʪʘ ʥʘʚʯʘʣʴʥʠʭ ʩʠʪʫʘʮʽʷʭ, ʘ ʪʘʢʦʞ ʫ ʧʨʦʬʝʩʽʡʥʦʤʫ ʪʘ 

ʦʩʦʙʠʩʪʦʤʫ ʨʦʟʚʠʪʢʫ [5].  

ɿʘ ʚʠʜʘʤʠ ʢʦʤʧʝʪʝʥʮʽʾ ʤʦʞʥʘ ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʪʘʢʠʤ ʯʠʥʦʤ: ʢʣʶʯʦʚʽ, 

ʙʘʟʦʚʽ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ. ʇʽʜ ʢʣʶʯʦʚʠʤʠ ʨʦʟʫʤʽʶʪʴ ʢʦʤʧʝʪʝʥʮʽʾ, ʷʢʽ 

ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ ʽ ʧʦʚôʷʟʘʥʽ ʟ ʾʾ ʧʨʦʬʝʩʽʡʥʦʶ 

ʜʽʷʣʴʥʽʩʪʶ [6] ʪʘ ʚʚʘʞʘʶʪʴ ʥʘʩʪʫʧʥʽ [7]: ʮʽʥʥʽʩʥʦ-ʩʤʠʩʣʦʚʘ ʢʦʤʧʝʪʝʥʮʽʷ; 

ʟʘʛʘʣʴʥʦʢʫʣʴʪʫʨʥʘ ʢʦʤʧʝʪʝʥʮʽʷ; ʥʘʚʯʘʣʴʥʦ-ʧʽʟʥʘʚʘʣʴʥʘ ʢʦʤʧʝʪʝʥʮʽʷ; 

ʽʥʬʦʨʤʘʮʽʡʥʘ ʢʦʤʧʝʪʝʥʮʽʷ; ʢʦʤʫʥʽʢʘʪʠʚʥʘ ʢʦʤʧʝʪʝʥʮʽʷ; ʩʦʮʽʘʣʴʥʦ-

ʪʨʫʜʦʚʘ ʢʦʤʧʝʪʝʥʮʽʷ; ʢʦʤʧʝʪʝʥʮʽʷ ʦʩʦʙʠʩʪʽʩʥʦʛʦ ʩʘʤʦʚʜʦʩʢʦʥʘʣʝʥʥʷ. ɺ 

ʦʩʥʦʚʽ ʙʘʟʦʚʠʭ ʢʦʤʧʝʪʝʥʮʽʡ ʫʯʠʪʝʣʷ ʬʽʟʠʢʠ ï ʢʦʤʧʝʪʝʥʮʽʾ ʬʫʥʢʮʽʦʥʘʣʴʥʽ, 

ʷʢʽ ʻ ʩʫʢʫʧʥʽʩʪʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʦʥʢʨʝʪʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ɼʦ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʢʦʤʧʝʪʝʥʮʽʡ ʪʘʢʦʞ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯ, 

ʧʣʘʥʫʚʘʥʥʷ ʜʽʷʣʴʥʦʩʪʽ ʚʯʠʪʝʣʷ, ʤʝʪʦʜʠʢʘ ʚʠʢʣʘʜʘʥʥʷ ʧʝʚʥʦʾ ʪʝʤʠ [6]. 

ʇʨʦʛʨʘʤʘ "DʝSʝʉʦ" [1] ʩʴʦʛʦʜʥʽ ʨʦʙʠʪʴ ʩʧʨʦʙʫ ʩʠʩʪʝʤʘʪʠʟʫʚʘʪʠ ʪʘ 

ʫʟʘʛʘʣʴʥʠʪʠ ʜʦʩʚʽʜ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥ ʫ ʚʠʟʥʘʯʝʥʥʽ ʪʘ ʚʽʜʙʦʨʽ ʢʣʶʯʦʚʠʭ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ. ɽʢʩʧʝʨʪʠ ʧʨʦʛʨʘʤʠ "DʝSʝʉʦ" ʚʠʟʥʘʯʘʶʪʴ ʧʦʥʷʪʪʷ 
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ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ (ʩʦmʨeteʧʩʫ), ʷʢ ʟʜʘʪʥʽʩʪʴ ʫʩʧʽʰʥʦ ʚʽʜʧʦʚʽʜʘʪʠ ʥʘ 

ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʪʘ ʩʦʮʽʘʣʴʥʽ ʧʦʪʨʝʙʠ, ʜʽʷʪʠ ʪʘ ʚʠʢʦʥʫʚʘʪʠ ʧʦʩʪʘʚʣʝʥʽ 

ʟʘʚʜʘʥʥʷ. ʂʦʞʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʧʦʙʫʜʦʚʘʥʘ ʥʘ ʢʦʤʙʽʥʘʮʽʾ (ʧʦʻʜʥʘʥʥʽ) 

ʚʟʘʻʤʦʚʽʜʧʦʚʽʜʥʠʭ ʧʽʟʥʘʚʘʣʴʥʠʭ ʚʽʜʥʦʰʝʥʴ ʪʘ ʧʨʘʢʪʠʯʥʠʭ ʥʘʚʠʯʦʢ, 

ʮʽʥʥʦʩʪʝʡ, ʝʤʦʮʽʡ, ʧʦʚʝʜʽʥʢʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʟʥʘʥʴ ʪʘ ʚʤʽʥʴ, ʚʩʴʦʛʦ 

ʪʦʛʦ, ʱʦ ʤʦʞʥʘ ʤʦʙʽʣʽʟʫʚʘʪʠ ʜʣʷ ʘʢʪʠʚʥʦʾ ʜʽʾ.  

ʂʦʤʧʝʪʝʥʪʥʽʩʪʴ  ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʟʥʘʥʥʷʭ ʽ ʚʤʽʥʥʷʭ, ʘʣʝ ʥʠʤʠ ʥʝ 

ʚʠʯʝʨʧʫʻʪʴʩʷ, ʦʙʦʚôʷʟʢʦʚʦ ʦʭʦʧʣʶʶʯʠ ʦʩʦʙʠʩʪʽʩʥʝ ʩʪʘʚʣʝʥʥʷ ʜʦ ʥʠʭ 

ʣʶʜʠʥʠ, ʘ ʪʘʢʦʞ ʾʾ ʜʦʩʚʽʜ, ʷʢʠʡ ʜʘʻ ʟʤʦʛʫ ʮʽ ʟʥʘʥʥʷ çʚʧʣʝʩʪʠè ʚ ʪʝ, ʱʦ 

ʚʦʥʘ ʚʞʝ ʟʥʘʣʘ, ʪʘ ʾʾ ʩʧʨʦʤʦʞʥʽʩʪʴ ʟʙʘʛʥʫʪʠ ʞʠʪʪʻʚʫ ʩʠʪʫʘʮʽʶ, ʫ ʷʢʽʡ 

ʚʦʥʘ ʟʤʦʞʝ ʾʭ ʟʘʩʪʦʩʫʚʘʪʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʢʦʞʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ 

ʧʦʙʫʜʦʚʘʥʘ ʥʘ ʧʦʻʜʥʘʥʥʽ  ʧʽʟʥʘʚʘʣʴʥʠʭ ʩʪʘʚʣʝʥʴ ʽ ʧʨʘʢʪʠʯʥʠʭ ʥʘʚʠʯʦʢ, 

ʟʥʘʥʴ ʽ ʚʤʽʥʴ, ʮʽʥʥʦʩʪʝʡ, ʝʤʦʮʽʡ, ʧʦʚʝʜʽʥʢʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʪʦʙʪʦ ʫʩʴʦʛʦ 

ʪʦʛʦ, ʱʦ ʤʦʞʥʘ ʤʦʙʽʣʽʟʫʚʘʪʠ ʜʣʷ ʘʢʪʠʚʥʦʾ ʜʽʾ. 

ʇʝʨʝʭʽʜ ʜʦ ʢʦʤʧʝʪʝʥʪʥʽʩʥʦʛʦ ʧʽʜʭʦʜʫ ʦʟʥʘʯʘʻ ʧʝʨʝʦʨʽʻʥʪʘʮʽʶ ʟ 

ʧʨʦʮʝʩʫ ʥʘ ʨʝʟʫʣʴʪʘʪ ʦʩʚʽʪʠ ʚ ʜʽʷʣʴʥʽʩʥʦʤʫ ʚʠʤʽʨʽ, ʫ ʟʤʽʱʝʥʥʽ ʘʢʮʝʥʪʫ ʟ 

ʥʘʢʦʧʠʯʫʚʘʥʥʷ ʥʦʨʤʘʪʠʚʥʦ ʚʠʟʥʘʯʝʥʠʭ ʟʥʘʥʴ, ʫʤʽʥʴ ʽ ʥʘʚʠʯʦʢ ʥʘ 

ʬʦʨʤʫʚʘʥʥʷ ʡ ʨʦʟʚʠʪʦʢ ʚ ʫʯʥʽʚ ʟʜʘʪʥʦʩʪʽ ʧʨʘʢʪʠʯʥʦ ʜʽʷʪʠ, ʟʘʩʪʦʩʦʚʫʚʘʪʠ  

ʜʦʩʚʽʜ ʫʩʧʽʰʥʠʭ ʜʽʡ ʫ ʢʦʥʢʨʝʪʥʠʭ ʩʠʪʫʘʮʽʷʭ, ʥʘ ʦʨʛʘʥʽʟʘʮʽʶ ʦʩʚʽʪʥʴʦʛʦ 

ʧʨʦʮʝʩʫ ʥʘ ʦʩʥʦʚʽ ʪʚʝʨʝʟʦʛʦ ʫʨʘʭʫʚʘʥʥʷ ʟʘʪʨʝʙʫʚʘʥʦʩʪʽ ʥʘʚʯʘʣʴʥʠʭ 

ʜʦʩʷʛʥʝʥʴ ʚʠʧʫʩʢʥʠʢʘ ʰʢʦʣʠ ʚ ʩʫʩʧʽʣʴʩʪʚʽ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʡʦʛʦ 

ʩʧʨʦʤʦʞʥʦʩʪʽ ʚʽʜʧʦʚʽʜʘʪʠ ʨʝʘʣʴʥʠʤ ʟʘʧʠʪʘʤ ʰʚʠʜʢʦʟʤʽʥʶʚʘʥʦʛʦ ʨʠʥʢʫ 

ʡ ʤʘʪʠ ʩʬʦʨʤʦʚʘʥʠʡ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʰʚʠʜʢʦʾ ʙʝʟʙʦʣʽʩʥʦʾ ʘʜʘʧʪʘʮʽʾ ʷʢ ʫ 

ʤʘʡʙʫʪʥʽʡ ʧʨʦʬʝʩʽʾ, ʪʘʢ ʽ ʚ ʩʦʮʽʘʣʴʥʽʡ ʩʪʨʫʢʪʫʨʽ. ʇʝʨʩʧʝʢʪʠʚʥʽʩʪʴ 

ʢʦʤʧʝʪʝʥʪʥʽʩʥʦʛʦ ʧʽʜʭʦʜʫ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ,  ʱʦ ʚʽʥ ʧʝʨʝʜʙʘʯʘʻ ʚʠʩʦʢʫ 

ʛʦʪʦʚʥʽʩʪʴ ʚʠʧʫʩʢʥʠʢʘ ʰʢʦʣʠ ʜʦ ʫʩʧʽʰʥʦʾ ʜʽʷʣʴʥʦʩʪʽ  ʚ ʨʽʟʥʠʭ ʩʬʝʨʘʭ. 

ʇʨʦ ʢʦʤʧʝʪʝʥʪʥʽʩʥʠʡ ʧʽʜʭʽʜ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʟʤʽʩʪʫ ʦʩʚʽʪʠ ʟʘʟʥʘʯʝʥʦ 

ʚ ɼʝʨʞʘʚʥʠʭ ʩʪʘʥʜʘʨʪʘʭ ʦʩʚʽʪʠ, ʡʦʛʦ ʨʝʘʣʽʟʦʚʘʥʦ ʚ çʂʨʠʪʝʨʽʷʭ 

ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴè. ʇʽʜ ʧʦʥʷʪʪʷʤ ʢʦʤʧʝʪʝʥʪʥʽʩʥʠʡ ʧʽʜʭʽʜ ʨʦʟʫʤʽʶʪʴ 

ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʡ ʨʦʟʚʠʪʦʢ ʢʣʶʯʦʚʠʭ 

(ʙʘʟʦʚʠʭ, ʦʩʥʦʚʥʠʭ, ʥʘʜʧʨʝʜʤʝʪʥʠʭ)  ̔ ʧʨʝʜʤʝʪʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ 

ʦʩʦʙʠʩʪʦʩʪʽ. 

ʉʝʨʝʜ ʚʠʟʥʘʯʝʥʠʭ ʧʝʜʘʛʦʛʘʤʠ ʢʣʶʯʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ  

ʦʩʥʦʚʥʠʤʠ ʻ ʪʘʢʽ: 

- ʥʘʚʯʘʣʴʥʘ (ʚʤʽʥʥʷ ʟʜʦʙʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʟ ʨʽʟʥʦʤʘʥʽʪʥʠʭ 

ʜʞʝʨʝʣ ʨʽʟʥʠʤʠ ʩʧʦʩʦʙʘʤʠ, ʚʠʜʽʣʷʪʠ ʛʦʣʦʚʥʝ, ʘʥʘʣʽʟʫʚʘʪʠ, ʦʮʽʥʶʚʘʪʠ, 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘ ʧʨʘʢʪʠʮʽ; ʩʢʣʘʜʘʪʠ ʘʣʛʦʨʠʪʤ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ; 

ʟʜʽʡʩʥʶʚʘʪʠ ʥʘʚʯʘʣʴʥʫ ʜʽʷʣʴʥʽʩʪʴ ʫ ʚʟʘʻʤʦʜʽʾ; ʧʨʦʛʥʦʟʫʚʘʪʠ ʨʝʟʫʣʴʪʘʪ 

ʪʘʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʜʦʢʣʘʜʘʪʠ ʟʫʩʠʣʣʷ ʜʦ ʡʦʛʦ ʜʦʩʷʛʥʝʥʥʷ; ʬʦʨʤʫʣʶʚʘʪʠ, 

ʚʠʩʣʦʚʣʶʚʘʪʠ, ʜʦʚʦʜʠʪʠ ʚʣʘʩʥʫ ʜʫʤʢʫ; ʟʜʘʪʥʽʩʪʴ ʥʘʚʯʘʪʠʩʷ ʧʨʦʪʷʛʦʤ 

ʫʩʴʦʛʦ ʞʠʪʪʷ, ʧʽʜʚʠʱʫʚʘʪʠ ʧʨʦʬʝʩʽʡʥʠʡ ʨʽʚʝʥʴ); 

- ʟʜʦʨʦʚôʷʟʙʝʨʽʛʘʶʯʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ (ʟʜʘʪʥʽʩʪʴ ʟʙʝʨʽʛʘʪʠ ʬʽʟʠʯʥʝ, 

ʩʦʮʽʘʣʴʥʝ, ʧʩʠʭʽʯʥʝ ʪʘ ʜʫʭʦʚʥʝ ʟʜʦʨʦʚôʷ ï ʩʚʦʻ ʪʘ ʽʥʰʠʭ ʣʶʜʝʡ); 
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- ʩʦʮʽʘʣʴʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ (ʟʜʘʪʥʽʩʪʴ ʜʦ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ ʚ ʛʨʫʧʽ 

ʪʘ ʢʦʤʘʥʜʽ, ʤʦʙʽʣʴʥʽʩʪʴ, ʫʤʽʥʥʷ ʘʜʘʧʪʫʚʘʪʠʩʴ ʽ ʚʠʟʥʘʯʘʪʠ ʦʩʦʙʠʩʪʽ ʮʽʣʽ ʪʘ 

ʚʠʢʦʥʫʚʘʪʠ ʨʽʟʥʽ ʨʦʣʽ ʡ ʬʫʥʢʮʽʾ ʚ ʢʦʣʝʢʪʠʚʽ, ʧʣʘʥʫʚʘʪʠ, ʨʦʟʨʦʙʣʷʪʠ ʡ 

ʨʝʘʣʽʟʦʚʫʚʘʪʠ ʩʦʮʽʘʣʴʥʽ ʧʨʦʝʢʪʠ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʽ ʢʦʣʝʢʪʠʚʥʠʭ ʜʽʡ; 

ʫʤʽʥʥʷ ʚʠʟʥʘʯʘʪʠ ʡ ʨʝʘʣʽʟʦʚʫʚʘʪʠ ʤʝʪʫ ʢʦʤʫʥʽʢʘʮʽʾ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʦʙʩʪʘʚʠʥ; ʧʽʜʪʨʠʤʫʚʘʪʠ ʚʟʘʻʤʠʥʠ; ʨʦʟʚôʷʟʫʚʘʪʠ ʧʨʦʙʣʝʤʠ ʚ ʨʽʟʥʠʭ 

ʞʠʪʪʻʚʠʭ ʩʠʪʫʘʮʽʷʭ); 

- ʟʘʛʘʣʴʥʦʢʫʣʴʪʫʨʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ (ʩʧʨʦʤʦʞʥʽʩʪʴ ʘʥʘʣʽʟʫʚʘʪʠ ʡ 

ʦʮʽʥʶʚʘʪʠ ʜʦʩʷʛʥʝʥʥʷ ʥʘʮʽʦʥʘʣʴʥʦʾ, ʻʚʨʦʧʝʡʩʴʢʦʾ ʪʘ ʩʚʽʪʦʚʦʾ ʥʘʫʢʠ ʡ 

ʢʫʣʴʪʫʨʠ, ʦʨʽʻʥʪʫʚʘʪʠʩʷ ʚ ʢʫʣʴʪʫʨʥʦʤʫ ʡ ʜʫʭʦʚʥʦʤʫ ʢʦʥʪʝʢʩʪʽ ʩʫʯʘʩʥʦʛʦ 

ʩʫʩʧʽʣʴʩʪʚʘ; ʟʥʘʪʠ ʨʽʜʥʫ ʡ ʽʥʦʟʝʤʥʽ ʤʦʚʠ, ʽʥʪʝʨʘʢʪʠʚʥʦ ʾʭ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ; ʦʧʘʥʦʚʫʚʘʪʠ ʤʦʜʝʣʽ ʪʦʣʝʨʘʥʪʥʦʾ ʧʦʚʝʜʽʥʢʠ, 

ʩʪʚʦʨʶʚʘʪʠ ʫʤʦʚʠ ʜʣʷ ʢʦʥʩʪʨʫʢʪʠʚʥʦʾ ʩʧʽʚʧʨʘʮʽ ʚ ʫʤʦʚʘʭ ʢʫʣʴʪʫʨʥʠʭ, 

ʤʦʚʥʠʭ ʽ ʨʝʣʽʛʽʡʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʣʶʜʴʤʠ ʪʘ ʥʘʨʦʜʘʤʠ; 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʤʝʪʦʜʠ ʩʘʤʦʚʠʭʦʚʘʥʥʷ, ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʩʠʩʪʝʤʫ 

ʟʘʛʘʣʴʥʦʣʶʜʩʴʢʠʭ ʮʽʥʥʦʩʪʝʡ); 

- ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʱʦʜʦ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʽ ʢʦʤʫʥʽʢʘʪʠʚʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ (ʫʤʽʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʞʝʨʝʣʘ ʽʥʬʦʨʤʘʮʽʾ, ʟʦʢʨʝʤʘ ɯʂʊ, 

ʜʣʷ ʚʣʘʩʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʪʝʭʥʽʯʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ, ʫʤʽʥʥʷ ʨʘʮʽʦʥʘʣʴʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʦʤʧôʶʪʝʨ ʜʣʷ ʧʦʰʫʢʫ, ʦʧʨʘʮʶʚʘʥʥʷ ʡ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ, 

ʟʙʝʨʽʛʘʥʥʷ ʡ ʧʝʨʝʜʘʚʘʥʥʷ  ʽʥʬʦʨʤʘʮʽʾ, ʦʧʝʨʫʚʘʪʠ ʪʝʭʥʦʣʦʛʽʷʤʠ ʪʘ 

ʟʥʘʥʥʷʤʠ, ʱʦ ʟʘʜʦʚʦʣʴʥʷʪʴ ʧʦʪʨʝʙʠ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ); 

- ʛʨʦʤʘʜʷʥʩʴʢʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ (ʟʜʘʪʥʽʩʪʴ ʦʨʽʻʥʪʫʚʘʪʠʩʷ ʚ 

ʧʨʦʙʣʝʤʘʭ ʩʫʩʧʽʣʴʥʦ-ʧʦʣʽʪʠʯʥʦʛʦ ʞʠʪʪʷ, ʟʜʽʡʩʥʶʚʘʪʠ ʟʘʭʠʩʪ ʩʚʦʾʭ 

ʛʨʦʤʘʜʷʥʩʴʢʠʭ ʧʨʘʚ ʪʘ ʽʥʪʝʨʝʩʽʚ; ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʦʨʛʘʥʘʤʠ ʜʝʨʞʘʚʥʦʾ 

ʚʣʘʜʠ ʥʘ ʢʦʨʠʩʪʴ ʩʦʙʽ ʡ ʩʫʩʧʽʣʴʩʪʚʫ); 

- ʧʽʜʧʨʠʻʤʥʠʮʴʢʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ (ʩʧʽʚʚʽʜʥʦʩʠʪʠ ʚʣʘʩʥʽ 

ʝʢʦʥʦʤʽʯʥʽ ʽʥʪʝʨʝʩʠ ʟ ʥʘʷʚʥʠʤʠ ʤʘʪʝʨʽʘʣʴʥʠʤʠ, ʪʨʫʜʦʚʠʤʠ ʡ 

ʧʨʠʨʦʜʥʠʤʠ ʨʝʩʫʨʩʘʤʠ, ʽʥʪʝʨʝʩʘʤʠ ʽʥʰʠʭ ʣʶʜʝʡ ʪʘ ʩʫʩʧʽʣʴʩʪʚʘ; ʙʫʪʠ 

ʛʦʪʦʚʠʤ ʘʢʪʠʚʥʦ ʜʽʷʪʠ, ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ ʚʣʘʩʥʫ ʪʨʫʜʦʚʫ ʡ ʧʽʜʧʨʠʻʤʥʠʮʴʢʫ 

ʜʽʷʣʴʥʽʩʪʴ ʽ ʧʨʘʮʶ ʢʦʣʝʢʪʠʚʫ; ʟʤʽʥʶʚʘʪʠʩʴ ʽ ʧʨʠʩʪʦʩʦʚʫʚʘʪʠʩʴ ʜʦ ʥʦʚʠʭ 

ʧʦʪʨʝʙ ʨʠʥʢʫ ʧʨʘʮʽ; ʦʮʽʥʶʚʘʪʠ ʚʣʘʩʥʽ ʧʨʦʬʝʩʽʡʥʽ ʤʦʞʣʠʚʦʩʪʽ ʪʘ 

ʟʜʽʙʥʦʩʪʽ; ʩʢʣʘʜʘʪʠ ʡ  ʨʝʘʣʽʟʫʚʘʪʠ ʧʣʘʥʠ ʧʽʜʧʨʠʻʤʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, 

ʧʨʠʡʤʘʪʠ ʝʢʦʥʦʤʽʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʽ  

- ʨʽʰʝʥʥʷ; ʧʨʝʟʝʥʪʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʨʝʟʫʣʴʪʘʪʠ ʚʣʘʩʥʦʾ 

ʝʢʦʥʦʤʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ) 

ɸ.ɺ. ʍʫʪʦʨʩʢʦʡ ʚ ʧʦʥʷʪʪʷ çʢʦʤʧʝʪʝʥʮʽʷè ʚʢʣʶʯʘʻ ʩʫʢʫʧʥʽʩʪʴ 

ʚʟʘʻʤʦʧʦʚ'ʷʟʘʥʠʭ ʷʢʦʩʪʝʡ ʦʩʦʙʠʩʪʦʩʪʽ (ʟʥʘʥʴ, ʫʤʽʥʴ, ʥʘʚʠʯʦʢ, ʩʧʦʩʦʙʽʚ 

ʜʽʷʣʴʥʦʩʪʽ), ʱʦ ʟʘʜʘʶʪʴʩʷ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʧʝʚʥʦʛʦ ʢʦʣʘ ʧʨʝʜʤʝʪʽʚ ʽ 

ʧʨʦʮʝʩʽʚ, ʪʘ ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʷʢʽʩʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʧʦ 

ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʥʠʭ [7]. ʂʦʤʧʝʪʝʥʪʥʽʩʪʴ, ʥʘ ʜʫʤʢʫ ʘʚʪʦʨʘ, ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʯʝʨʝʟ ʚʦʣʦʜʽʥʥʷ ʣʶʜʠʥʦʶ ʚʽʜʧʦʚʽʜʥʦʶ ʢʦʤʧʝʪʝʥʮʽʻʶ, ʱʦ ʚʢʣʶʯʘʻ ʡʦʛʦ 

ʦʩʦʙʠʩʪʽʩʥʝ ʩʪʘʚʣʝʥʥʷ ʜʦ ʥʝʾ ʪʘ ʧʨʝʜʤʝʪʫ ʜʽʷʣʴʥʦʩʪʽ. ʗʢʱʦ ʤʦʚʘ ʡʜʝ ʧʨʦ 

ʦʮʽʥʶʚʘʥʥʷ ʪʘ ʨʦʟʚʠʪʦʢ, ʜʦʮʽʣʴʥʦ ʪʨʘʢʪʫʚʘʪʠ ʧʦʥʷʪʪʷ çʢʦʤʧʝʪʝʥʮʽʷè, 
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ʧʝʨʰ ʟʘ ʚʩʝ, ʷʢ ʟʜʘʪʥʽʩʪʴ ʨʦʙʠʪʠ ʱʦ-ʥʝʙʫʜʴ, ʘ ʥʝ ʷʢ ʚʦʣʦʜʽʥʥʷ ʜʝʷʢʠʤʠ 

ʟʥʘʥʥʷʤ, ʦʩʢʽʣʴʢʠ ʥʘʷʚʥʽʩʪʴ ʟʥʘʥʴ ʥʝ ʻ ʛʘʨʘʥʪʽʻʶ ʫʩʧʽʰʥʦʛʦ ʚʠʢʦʥʘʥʥʷ 

ʨʦʙʦʯʠʭ ʦʙʦʚ'ʷʟʢʽʚ. ʋ ʮʴʦʤʫ ʩʝʥʩʽ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʚʦʣʦʜʽʥʥʷ 

ʢʦʤʧʣʝʢʩʦʤ ʢʦʤʧʝʪʝʥʮʽʡ, ʷʢʽ ʧʨʦʷʚʣʷʶʪʴʩʷ ʚ ʟʜʽʙʥʦʩʪʷʭ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ 

ʝʬʝʢʪʠʚʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. çɿʜʘʪʥʽʩʪʴè ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʨʦʟʫʤʽʻʪʴʩʷ ʥʝ ʷʢ 

çʩʭʠʣʴʥʽʩʪʴè, ʘ ʷʢ çʚʤʽʥʥʷè. ʂʨʽʤ ʪʦʛʦ, ʨʦʟʜʽʣʷʶʯʠ ʧʦʥʷʪʪʷ çʢʦʤʧʝʪʝʥʮʽʷè ʽ 

çʢʦʤʧʝʪʝʥʪʥʽʩʪʴè, ɸ.ɺ. ʍʫʪʦʨʩʢʦʡ, ʨʦʟʫʤʽʻ ʧʽʜ ʢʦʤʧʝʪʝʥʮʽʻʶ ʜʝʷʢʫ 

ʚʽʜʯʫʞʝʥʫ, ʥʘʧʝʨʝʜ ʟʘʜʘʥʫ ʚʠʤʦʛʫ ʜʦ ʦʩʚʽʪʥʴʦʾ ʧʽʜʛʦʪʦʚʢʠ ʫʯʥʷ, ʘ ʧʽʜ 

ʢʦʤʧʝʪʝʥʪʥʽʩʪʶ - ʦʩʦʙʠʩʪʽʩʥʘ ʷʢʽʩʪʴ (ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ), ʷʢʦʶ ʚʞʝ ʚʦʣʦʜʽʻ 

ʫʯʝʥʴ. ʉʘʤʝ ʟʦʚʥʽʰʥʻ ʚʽʜʥʦʰʝʥʥʷ ʢʦʤʧʝʪʝʥʮʽʾ ʜʦ ʦʩʦʙʠʩʪʦʩʪʽ ʚʠʟʥʘʯʘʻ 

ʛʦʣʦʚʥʘ ʚʽʜʤʽʥʥʽʩʪʴ ʜʘʥʠʭ ʧʦʥʷʪʴ, ʜʝ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ - ʮʝ ʚʥʫʪʨʽʰʥʷ 

ʚʣʘʩʪʠʚʽʩʪʴ ʣʶʜʠʥʠ, ʱʦ ʚʠʷʚʣʷʻʪʴʩʷ ʚ ʢʦʥʢʨʝʪʥʠʭ ʜʽʷʭ ʽ ʚʯʠʥʢʘʭ, ʘ 

ʢʦʤʧʝʪʝʥʮʽʷ - ʩʧʝʮʠʬʽʯʥʽ ʦʯʽʢʫʚʘʥʥʷ ʚʽʜ ʨʝʟʫʣʴʪʘʪʽʚ ʜʽʷʣʴʥʦʩʪʽ [7]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʢʦʤʧʝʪʝʥʮʽʾ ʷʚʣʷʶʪʴ ʩʦʙʦʶ 

ʚʠʤʦʛʠ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʩʬʦʨʤʫʣʴʦʚʘʥʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʪʨʝʙ 

(ʦʯʽʢʫʚʘʥʴ) ʬʘʭʽʚʮʽʚ ʟ ʧʝʚʥʠʤ ʥʘʙʦʨʦʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ɸ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ 

ʷʚʣʷʻ ʩʦʙʦʶ ʢʦʤʧʣʝʢʩ ʫʞʝ ʩʬʦʨʤʦʚʘʥʠʭ ʢʦʤʧʝʪʝʥʮʽʡ, ʱʦ ʚʠʷʚʣʷʶʪʴʩʷ ʚ 

ʟʜʘʪʥʦʩʪʽ ʤʘʡʙʫʪʥʴʦʛʦ ʬʘʭʽʚʮʷ ʚʠʨʽʰʫʚʘʪʠ ʟʘʚʜʘʥʥʷ ʽ ʛʦʪʦʚʥʦʩʪʽ ʜʦ 

ʚʠʢʦʥʘʥʥʷ ʩʚʦʻʾ ʨʦʣʽ ʚ ʭʦʜʽ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 
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ʋɼʂ 854.365 

ʆ.ʆ.ʇʠʣʴʥʶʢ,  ʘʩʠʩʪʝʥʪ 

ʄɽʊʆɼʀʏʅɯ ʈɽʂʆʄɽʅɼɸʎɯɰ ʑʆɼʆ ʇɯɼɻʆʊʆɺʂʀ ɯ 

ʇʈʆɺɽɼɽʅʅʗ ʋʈʆʂɯɺ ɿ ʂʈɽʉʃɽʅʅʗ 

 
ʋ ʩʪʘʪʪʽ ʨʦʟʛʣʷʜʘʪʁʴʩʷ ʤʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʧʨʦʚʝʜʝʥʥʷ ʫʨʦʢʫ ʟ 

ʢʨʝʩʣʝʥʥʷ,ʨʦʟʢʨʠʚʘʻʪʴʩʷ ʟʤʽʩʪ ʧʣʘʥ-ʢʦʥʩʧʝʢʪʫ ʫʨʦʢʫ,ʘ ʪʘʢʦʞ ʚʢʘʟʫʻʪʴʩʷ 

ʟʘʙʝʟʧʝʯʝʥʽʩʪʴ ʫʨʦʢʫ ʜʠʜʘʢʪʠʯʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ,ʪʘ ʘʫʜʽʦʚʽʟʫʘʣʴʥʠʤʠ ʟʘʩʦʙʘʤʠ 

ʥʘʚʯʘʥʥʷ. ʈʦʟʛʣʷʜʘʻʪʴʩʷ ʤʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʥʷ ʢʦʥʢʨʝʪʥʦʛʦ ʫʨʦʢʫ ʥʘ ʪʝʤʫ 

ñʇʝʨʝʨʽʟʠò.ʉʪʘʪʪʷ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʚʯʠʪʝʣʷʤʠ ʢʨʝʩʣʝʥʥʷ ʫ ʰʢʦʣʽ ʽ 

ʇʊʅɿ,ʘ ʪʘʢʦʞ ʩʪʫʜʝʥʪʘʤʠ ɺʅɿ ʪʝʭʥʽʯʥʦʛʦ ʧʨʦʬʽʣʶ 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʢʨʝʩʣʝʥʥʷ, ʧʝʨʝʨʽʟʠ, ʤʝʪʦʜʠʢʘ ʧʣʘʥ-ʢʦʥʩʧʝʢʪ, ʫʯʥʽ, ʟʥʘʥʥʷ. 

ʊʝʤʘ ʫʨʦʢʫ ñʇʝʨʝʨʽʟʠò ʷʚʣʷʻʪʴʩʷ ʦʜʥʽʻʶ ʽʟ ʦʩʥʦʚʥʠʭ ʪʝʤ ʧʨʝʜʤʝʪʫ, 

ʪʘʢ ʷʢ ʚ ʥʽʡ ʨʦʟʢʨʠʚʘʶʪʴʩʷ ʦʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʧʨʦ ʟʦʙʨʘʞʝʥʥʷ (ʚʠʛʣʷʜʠ, 

ʧʝʨʝʨʽʟʠ, ʨʦʟʨʽʟʠ ʽ ʚʠʥʝʩʝʥʽ ʝʣʝʤʝʥʪʠ) ʧʨʝʜʤʝʪʽʚ ʥʘ ʢʨʝʩʣʝʥʥʷʭ. ɿʘ 

ʜʦʧʦʤʦʛʦʶ ʮʠʭ ʟʦʙʨʘʞʝʥʴ ʤʦʞʥʘ ʷʩʥʦ, ʯʽʪʢʦ ʽ ʧʨʘʚʠʣʴʥʦ ʟʦʙʨʘʟʠʪʠ 

(ʥʘʢʨʝʩʣʠʪʠ) ʧʨʝʜʤʝʪ ʟ ʚʢʘʟʫʚʘʥʥʷʤ ʨʦʟʤʽʨʽʚ, ʜʦʧʫʩʢʽʚ, ʰʦʨʩʪʢʦʩʪʽ 

ʧʦʚʝʨʭʦʥʴ ʽ ʽʥʰʠʭ ʚʠʤʦʛ, ʱʦʙ ʙʫʣʘ ʤʦʞʣʠʚʽʩʪʴ ʣʝʛʢʦ ʽ ʧʨʘʚʠʣʴʥʦ 

ʧʨʦʯʠʪʘʪʠ ʢʨʝʩʣʝʥʥʷ ʽ ʧʦ ʥʴʦʤʫ ʚʠʛʦʪʦʚʠʪʠ ʷʢʽʩʥʦ ʧʨʝʜʤʝʪ. 

ʊʘʢ, ʷʢ ʟ ʜʦʧʦʤʦʛʦʶ ʦʜʥʠʭ ʪʽʣʴʢʠ ʚʠʛʣʷʜʽʚ ʥʝ ʧʦʚʥʽʩʪʶ 

ʚʠʷʚʣʷʻʪʴʩʷ ʬʦʨʤʘ ʜʝʷʢʠʭ, ʦʩʦʙʣʠʚʦ ʩʢʣʘʜʥʠʭ ʜʝʪʘʣʝʡ ʽ ʥʝʤʘʻ 

ʤʦʞʣʠʚʦʩʪʽ ʯʽʪʢʦ ʧʨʦʩʪʘʚʠʪʠ ʨʦʟʤʽʨʠ ʽ ʽʥʰʽ ʧʘʨʘʤʝʪʨʠ, ʪʦʤʫ ʢʨʽʤ 

ʚʠʛʣʷʜʽʚ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʘʢʦʞ ʽʥʰʽ ʟʦʙʨʘʞʝʥʥʷ ʜʝʪʘʣʝʡ, ʚ ʪʦʤʫ 

ʯʠʩʣʽ ʽ ʧʝʨʝʨʽʟʠ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʝʨʝʨʽʟʽʚ ʚ ʢʨʝʩʣʝʥʽ ʜʘʻ ʥʝ ʪʽʣʴʢʠ ʟʤʦʛʫ ʢʨʘʱʝ 

ʫʷʚʠʪʠ ʬʦʨʤʫ ʚ ʩʝʨʝʜʠʥʽ ʜʝʪʘʣʽ ʚ ʧʝʚʥʦʤʫ ʤʽʩʮʽ ʽ ʯʽʪʢʦ ʧʨʦʯʠʪʘʪʠ 

ʢʨʝʩʣʝʥʥʷ, ʘ ʪʘʢʦʞ ʨʦʟʚʠʚʘʻ ʚ ʫʯʥʽʚ ʧʨʦʩʪʦʨʦʚʫ ʫʷʚʫ ʽ ʤʠʩʣʝʥʥʷ, 

ʟʘʩʪʘʚʣʷʻ ʾʭ ʧʨʠʡʤʘʪʠ ʩʘʤʦʩʪʽʡʥʽ ʨʽʰʝʥʥʷ ʧʦ ʚʠʟʥʘʯʝʥʥʶ ʤʽʩʮʷ 

ʧʝʨʝʨʽʟʫ, ʜʦʟʚʦʣʷʻ ʾʤ ʢʨʘʱʝ ʩʧʨʠʡʥʷʪʠ ʤʘʪʝʨʽʘʣ ʥʘʩʪʫʧʥʦʾ ʪʝʤʠ: 

"ʈʦʟʨʽʟʠ". ʅʝ ʤʘʣʦʚʘʞʥʫ ʨʦʣʴ ʛʨʘʶʪʴ ʟʥʘʥʥʷ ʤʘʪʝʨʽʘʣʫ ʧʦ ʧʝʨʝʨʽʟʘʭ ʜʣʷ 

ʚʠʚʯʝʥʥʷ ʪʝʤʠ: "ʉʢʣʘʜʘʣʴʥʽ ʢʨʝʩʣʝʥʥʷ". 

ʊʝʤʘ "ʇʝʨʝʨʽʟʠ" ʚ ʜʘʥʦʤʫ ʢʫʨʩʽ ʢʨʝʩʣʝʥʥʷ ʨʦʟʨʘʭʦʚʘʥʘ ʥʘ 1 ʛʦʜʠʥʫ 

ʽ ʚʦʥʘ ʧʦʚʥʽʩʪʶ ʟʘʙʝʟʧʝʯʝʥʘ ʢʦʤʧʣʝʢʩʦʤ ʤʝʪʦʜʠʯʥʠʭ ʽ ʜʠʜʘʢʪʠʯʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʚʢʘʟʘʥʽ ʜʘʣʽ ʚ ʨʦʟʨʦʙʮʽ ʜʘʥʦʛʦ ʫʨʦʢʫ ʚ ʧʫʥʢʪʽ: 

"ʤʘʪʝʨʽʘʣʴʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʫʨʦʢʫ". 

ʈʦʟʜʘʪʢʦʚʦʶ ʣʽʪʝʨʘʪʫʨʦʶ ʜʣʷ ʫʨʦʢʫ ʥʘ ʪʝʤʫ "ʇʝʨʝʨʽʟʠ" ʷʚʣʷʻʪʴʩʷ 

ʧʽʜʨʫʯʥʠʢ.ʘʚʪʦʨʽʚ ʄ.ɺ.ɸʥʠʩʠʤʦʚ,ʃ.ʄ.ɸʥʠʩʠʤʦʚ ñʂʨʝʩʣʝʥʥʷò ʂʠʾʚ 

ɺʠʱʘ ʰʢʦʣʘ 1998ʨ. 

ɼʣ̫ ʚʠʢʦʥʘʥʥʷ ʜʦʤʘʰʥʴʦʛʦ ʟʘʚʜʘʥʥʷ ʫʯʥʽ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʝʥʽ 

ʪʘʢʠʤʠ ʧʽʜʨʫʯʥʠʢʘʤʠ, ʷʢʽ ʚʦʥʠ ʦʜʝʨʞʫʶʪʴ ʚ ʙʽʙʣʽʦʪʝʮʽ.  

ʇʣʘʥ-ʢʦʥʩʧʝʢʪ 

      ʊʝʤʘ ʫʨʦʢʫ: "ʇʝʨʝʨʽʟʠ" 

.ʅʘʚʯʘʣʴʥʽ ʤʝʪʘ ʫʨʦʢʫ: ʩʬʦʨʤʫʚʘʪʠ ʫ ʫʯʥʽʚ ʧʦʥʷʪʪʷ ʧʨʦ ʤʝʪʦʜ 
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ʧʝʨʝʨʽʟʽʚ, ʥʘʚʯʠʪʠ ʾʭ ʧʨʘʚʠʣʴʥʦ ʟʦʙʨʘʞʫʚʘʪʠ ʽ ʧʦʟʥʘʯʘʪʠ ʧʝʨʝʨʽʟʠ ʪʘ 

ʚʤʽʣʦ ʯʠʪʘʪʠ ʢʨʝʩʣʝʥʥʷ ʟ ʧʝʨʝʨʽʟʘʤʠ. 

ʈʦʟʚʠʚʘʶʯʘ ʤʝʪʘ ʫʨʦʢʫ : ʈʦʟʚʠʥʫʪʠ ʫ ʫʯʥʽʚ ʧʨʦʩʪʦʨʦʚʫ ʫʷʚʫ ʪʘ 

ʧʨʦʝʢʮʽʡʥʝ ʤʠʩʣʝʥʥʷ. 

ɺʠʭʦʚʥʘ ʤʝʪʘ ʫʨʦʢʫ: ʩʬʦʨʤʫʚʘʪʠ ʚ ʫʯʥʽʚ ʚʤʽʥʥʷ ʩʘʤʦʩʪʽʡʥʦ 

ʧʨʠʡʤʘʪʠ 

ʨʽʰʝʥʥʷ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʛʨʘʬʽʯʥʠʭ ʟʘʚʜʘʥʴ. 

ʊʠʧ ʫʨʦʢʫ: ʫʨʦʢ ʧʦʚʽʜʦʤʣʝʥʥʷ ʥʦʚʠʭ ʟʥʘʥʴ. 

ʄʝʪʦʜ ʧʨʦʚʝʜʝʥʥʷ ʫʨʦʢʫ: ʨʦʟʧʦʚʽʜʴ ʟ ʝʣʝʤʝʥʪʘʤʠ ʜʝʤʦʥʩʪʨʘʮʽʾ 

ʥʘʦʯʥʠʭ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ. ʄʘʪʝʨʽʘʣʴʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʫʨʦʢʫ: 

1. ʇʣʘʢʘʪʠ ˉ1-3 (ɼʇ-11) "ʇʝʨʝʨʽʟʠ" (ɻʆʉʊ 2.305-68) ˉ3-4 (ˉ3) 

"ʇʝʨʝʨʽʟʠ". 

2. ɼʽʘʬʽʣʴʤ "ʇʝʨʝʨʽʟʠ ʪʘ ʨʦʟʨʽʟʠ" ʯ. 1. "ʇʝʨʝʨʽʟʠ" (ʥʦʚʝ ʚʠʜʘʥʥʷ 89ʨ.). 

3. ʉʪʝʥʜʠ ˉʉ-1 "ʋʪʚʦʨʝʥʥʷ ʧʝʨʝʨʽʟʫ". 

ˉ ʉ-6 "ʋʤʦʚʥʽ ʛʨʘʬʽʯʥʽ ʧʦʟʥʘʯʝʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʚ ʧʝʨʝʨʽʟʘʭ" (ɻʆʉʊ 2.306-

68) 

4. ʄʦʜʝʣʽ ʜʝʪʘʣʝʡ - ʨʦʟ'ʻʤʥʽ ʪʘ ʧʦʚʥʽ. 

5. ɿʨʘʟʢʠ ʜʝʪʘʣʝʡ. 

ʇʨʠʤʽʪʢʘ: ʥʦʤʝʨʘ ʧʣʘʢʘʪʽʚ ʽ ʩʪʝʥʜʽʚ ʧʦʟʥʘʯʝʥʥʽ ʧʝʨʰʠʤʠ ʮʠʬʨʘʤʠ 

ʟ ʢʘʙʽʥʝʪʥʦʾ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʥʘʦʯʥʠʭ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ. 

ʍʽʜ ʫʨʦʢʫ 
ʆʨʛʘʥʽʟʘʮʽʡʥʘ ʯʘʩʪʠʥʘ ʫʨʦʢʫ - 2 ʭʚ. 

I. ʇʽʜʛʦʪʦʚʢʘ ʫʯʥʽʚ ʜʦ ʩʧʨʠʡʤʘʥʥʷ ʥʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ - 5 ʭʚ. 

ʇʦʚʽʜʦʤʣʝʥʥʷ ʥʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ - 20 ʭʚ. 

1. ʇʦʥʷʪʪʷ ʧʨʦ ʤʝʪʦʜ ʧʝʨʝʨʽʟʽʚ, ʚʠʟʥʘʯʝʥʥʷ ʧʝʨʝʨʽʟʫ, ʢʣʘʩʠʬʽʢʘʮʽʷ 

ʧʝʨʝʨʽʟʽʚ. 

2. ɿʦʙʨʘʞʝʥʥʷ ʪʘ ʧʦʟʥʘʯʝʥʥʷ ʧʝʨʝʨʽʟʽʚ ʥʘ ʢʨʝʩʣʝʥʥʷʭ. 

ɿʘʢʨʽʧʣʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʫʨʦʢʫ ʪʘ ʦʮʽʥʢʘ ʟʥʘʥʴ ʧʦ ʢʘʨʪʘʭ 

ʙʝʟʤʘʰʠʥʥʦʛʦ ʧʨʦʛʨʘʤʦʚʘʥʦʛʦ ʢʦʥʪʨʦʣʶ ʟʥʘʥʴ (ʂ.ɹ.ʇ.ʂ.ɿ.) - 13 ʭʚ. 

II.  ʇʽʜʚʝʜʝʥʥʷ ʧʽʜʩʫʤʢʽʚ ʫʨʦʢʫ ʪʘ ʜʦʤʘʰʥʻ ʟʘʚʜʘʥʥʷ - 5 ʭʚ. 

ɼʦʤʘʰʥʻ ʟʘʚʜʘʥʥʷ: ʄ.ɺ. ɸʥʠʩʠʤʦʚ, ʃ.ʄ. ɸʥʠʩʠʤʦʚ "ʂʨʝʩʣʝʥʥʷ" 

ʂʠʾʚ. ɺʠʱʘ ʰʢʦʣʘ. 1998ʨ. ʩʪʦʨ. 163. ʜʘʪʠ ʧʠʩʴʤʦʚʽ ʚʽʜʧʦʚʽʜʽ ʥʘ ʧʠʪʘʥʥʷ 

ʉ.11-14 Ä20  

ʍʽʜ ʫʨʦʢʫ 
ʋʨʦʢ ʨʦʟʧʦʯʠʥʘʶ "ʧʨʠʚʽʪʘʥʥʷʤ", ʜʘʣʽ ʟʘʧʠʩʫʶ ʚ ʞʫʨʥʘʣʽ ʜʘʪʫ 

ʧʨʦʚʝʜʝʥʥʷ ʫʨʦʢʫ ʽ ʪʝʤʫ ʫʨʦʢʫ ʪʘ ʟʛʽʜʥʦ ʧʠʩʴʤʦʚʦʛʦ ʨʘʧʦʨʪʫ ʩʪʘʨʦʩʪʠ 

ʛʨʫʧʠ ʚʽʜʤʽʯʘʶ ʚʽʜʩʫʪʥʽʭ ʫʯʥʽʚ ʥʘ ʫʨʦʮʽ. 

ʇʽʩʣʷ ʦʨʛʘʥʽʟʘʮʽʡʥʦʛʦ ʤʦʤʝʥʪʫ ʧʦʯʠʥʘʶ ʧʽʜʛʦʪʦʚʢʫ ʫʯʥʽʚ ʜʦ 

ʩʧʨʠʡʤʘʥʥʷ ʥʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʷʢʘ ʟʘʢʣʶʯʘʻʪʴʩʷ ʚ ʥʘʛʘʜʫʚʘʥʥʽ ʫʯʥʷʤ 

ʧʨʦ ʪʝ, ʱʦ ʚ ʧʦʧʝʨʝʜʥʽʡ ʪʝʤʽ ʡʰʣʘ ʤʦʚʘ ʧʨʦ ʟʦʙʨʘʞʝʥʥʷ ʜʝʪʘʣʝʡ ʥʘ 

ʢʨʝʩʣʝʥʥʷʭ, ʷʢʽ ʥʘʟʠʚʘʶʪʴʩʷ ʚʠʛʣʷʜʘʤʠ. 

ɿʛʘʜʫʶʯʠ ʧʨʦ ʚʠʛʣʷʜʠ, ʦʜʥʦʯʘʩʥʦ ʟ ʤʝʪʦʶ ʧʦʚʪʦʨʝʥʥʷ ʧʨʦʡʜʝʥʦʛʦ 

. ʤʘʪʝʨʽʘʣʫ ʽ ʦʮʽʥʢʠ ʟʥʘʥʴ ʟʘʜʘʶ ʫʯʥʷʤ ʜʝʢʽʣʴʢʘ ʧʠʪʘʥʴ: 
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ʅʘʧʨʠʢʣʘʜ: 

1. ʗʢʽ ɺʠ ʟʥʘʻʪʝ ʦʩʥʦʚʥʽ ʚʠʛʣʷʜʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ 
ʟʦʙʨʘʞʝʥʽ ʧʨʝʜʤʝʪʽʚ ʥʘ ʢʨʝʩʣʝʥʥʷʭ? 

2. ʑʦ ʩʦʙʦʶ ʷʚʣʷʻ ʜʦʧʦʤʽʞʥʠʡ ʚʠʛʣʷʜ? 

3. ʏʠ ʤʦʞʥʘ ʚʠʛʦʪʦʚʠʪʠ ʮʶ ʜʝʪʘʣʴ (ʧʦʢʘʟʫʶ ʚʘʣʠʢ ʟ ʜʚʦʤʘ 

ʧʘʟʘʤʠ ʽ ʚʥʫʪʨʽʰʥʽʤ ʦʪʚʦʨʦʤ) ʧʦ ʢʨʝʩʣʝʥʥʶ ʥʘ ʷʢʦʤʫ ʟʦʙʨʘʞʝʥʠʡ 

ʪʽʣʴʢʠ ʦʜʠʥ ʛʦʣʦʚʥʠʡ ʚʠʛʣʷʜ? 

/ʟʚʝʨʪʘʶ ʫʚʘʛʫ ʫʯʥʽʚ ʥʘ ʩʪʝʥʜ ˉ1 (ʥʘ ʷʢʦʤʫ ʟʦʙʨʘʞʝʥʠʡ ʛʦʣʦʚʥʠʡ 

ʚʠʛʣʷʜ)/ 

ʆʮʽʥʶʶ ʚʽʜʧʦʚʽʜʽ ʥʘ 1-ʰʝ ʽ'2-ʛʝ ʧʠʪʘʥʥʷ, ʘ ʧʦ 3-ʤʫ ʧʠʪʘʥʥʽ ʧʨʠ ʥʝ 

ʚʽʨʥʽʡ ʚʽʜʧʦʚʽʜʽ ʦʮʽʥʢʠ ʥʝ ʩʪʘʚʣʶ.ʇʦʪʽʤ ʧʦʢʘʟʫʶ ʚʠʱʝ ʟʛʘʜʘʥʫ ʜʝʪʘʣʴ 

/ʚʘʣʠʢ/, ʧʦʷʩʥʶʶ, ʱʦ ʜʘʥʠʡ ʚʘʣʠʢ ʥʝ ʤʦʞʥʘ ʚʠʛʦʪʦʚʠʪʠ ʟʘ ʢʨʝʩʣʝʥʥʷʤ 

ʥʘ ʷʢʦʤʫ ʻ ʪʽʣʴʢʠ ʦʜʠʥ ʛʦʣʦʚʥʠʡ ʚʠʛʣʷʜ. ɿʚʝʨʪʘʶ ʫʚʘʛʫ ʥʘ ʩʪʝʥʜ ˉ1-3, 

ʪʘʢ ʷʢ ʟʦʚʥʽʰʥʴʦʛʦ ʚʠʛʣʷʜʫ ʽ ʣʽʥʽʡ ʥʝʚʠʜʠʤʦʛʦ ʢʦʥʪʫʨʫ ʥʝ ʜʦʩʪʘʪʥʴʦ, 

ʱʦʙ ʫʷʚʠʪʠ ʚʩʽ ʨʦʟʤʽʨʠ, ʷʢʽ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʡʦʛʦ ʚʠʛʦʪʦʚʣʝʥʥʷ. 

ʊʦʤʫ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʤʦʞʥʘ ʙʫʣʦ ʢʨʘʱʝ ʫʷʚʠʪʠ ʚʥʫʪʨʽʰʥʶ ʙʫʜʦʚʫ 

ʜʝʪʘʣʽ ʽ ʫʷʚʠʪʠ ʚʩʽ ʥʝʦʙʭʽʜʥʽ ʨʦʟʤʽʨʠ, ʰʦʨʩʪʢʽʩʪʴ ʽ ʽʥʰʽ ʧʘʨʘʤʝʪʨʠ, ʢʨʽʤ 

ʛʦʣʦʚʥʦʛʦ ʚʠʛʣʷʜʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʱʝ ʤʝʪʦʜ ʧʝʨʝʨʽʟʽʚ (ʧʝʨʝʨʽʟʠ), ʷʢʽ 

ʚʠʢʦʥʫʶʪʴ ʚ ʪʠʭ ʤʽʩʮʷʭ, ʜʝ ʥʝ ʷʩʥʘ ʬʦʨʤʘ ʽ ʨʦʟʤʽʨʠ ʜʝʪʘʣʽ. 

ʇʽʜʛʦʪʦʚʠʚʰʠ ʫʯʥʽʚ ʜʦ ʪʦʛʦ, ʱʦ ʢʨʽʤ ʚʠʛʣʷʜʽʚ ʚ ʢʨʝʩʣʝʥʥʽ 

ʥʝʦʙʭʽʜʥʽ ʪʘʢʦʞ ʧʝʨʝʨʽʟʠ, ʧʝʨʝʭʦʜʞʫ ʜʦ ʧʦʚʽʜʦʤʣʝʥʥʷ ʥʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ʉʧʦʯʘʪʢʫ ʧʦʚʽʜʦʤʣʷʶ ʪʝʤʫ ʫʨʦʢʫ, ʥʘʚʯʘʣʴʥʫ ʽ ʚʠʭʦʚʥʫ ʤʝʪʫ ʫʨʦʢʫ, 

ʧʽʩʣʷ ʯʦʛʦ ʜʘʶ ʤʦʞʣʠʚʽʩʪʴ ʫʯʥʷʤ ʟʘʧʠʩʘʪʠ ʚ ʟʦʰʠʪ ʪʝʤʫ ʫʨʦʢʫ ʽ 

ʧʠʪʘʥʥʷ, ʷʢʽ ʙʫʜʫʪʴ ʚʠʩʚʽʪʣʝʥʽ ʥʘ ʫʨʦʮʽ. ʆʜʥʦʯʘʩʥʦ ʟʚʝʨʪʘʶ ʫʚʘʛʫ ʫʯʥʽʚ 

ʥʘ ʪʝ, ʱʦ ʧʽʩʣʷ ʧʦʷʩʥʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʙʫʜʝ ʦʮʽʥʶʚʘʥʥʷ ʟʘʩʚʦʻʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʧʦ ʢʘʨʪʦʯʢʘʭ ʙʝʟʤʘʰʠʥʥʦʛʦ ʧʨʦʛʨʘʤʦʚʘʥʦʛʦ ʢʦʥʪʨʦʣʶ ʟʥʘʥʴ 

(ʂɹʇʂɿ). 

ɼʘʣʽ ʧʝʨʝʭʦʜʞʫ ʜʦ ʚʠʩʚʽʪʣʝʥʥʷ ʤʘʪʝʨʽʘʣʫ 1-ʛʦ ʧʠʪʘʥʥʷ. ʅʘʟʠʚʘʶ, 

ʷʢ ʟʚʫʯʠʪʴ ʧʠʪʘʥʥʷ, ʷʢʝ ʫʯʥʽ ʟʘʧʠʩʫʶʪʴ ʚ ʟʦʰʠʪ, ʜʘʶ ʧʽʜ ʟʘʧʠʩ 

ʚʠʟʥʘʯʝʥʥʷ ʧʝʨʝʨʽʟʫ ʽ ʩʽʯʥʦʾ ʧʣʦʱʠʥʠ, ʘ ʩʘʤʝ: "ʇʝʨʝʨʽʟʦʤ ʥʘʟʠʚʘʻʪʴʩʷ 

ʟʦʙʨʘʞʝʥʥʷ ʬʽʛʫʨʠ, ʷʢʝ ʦʜʝʨʞʫʶʪʴ ʧʨʠ ʫʷʚʥʦʤʫ ʧʝʨʝʪʠʥʽ ʧʨʝʜʤʝʪʘ 

ʩʽʯʥʦʶ ʧʣʦʱʠʥʦʶ. ʉʽʯʥʦʶ ʧʣʦʱʠʥʦʶ ʥʘʟʠʚʘʶʪʴ ʜʦʧʦʤʽʞʥʫ ʧʣʦʱʠʥʫ, 

ʷʢʘ ʫʷʚʥʦ ʧʝʨʝʪʠʥʘʻ ʧʨʝʜʤʝʪ ʫ ʚʠʟʥʘʯʝʥʦʤʫ ʤʽʩʮʽ". *  

ʆʜʥʦʯʘʩʥʦ ʥʘ ʧʣʘʢʘʪʽ 1-3 ʽ ʥʘ ʩʪʝʥʜʽ ˉʉ-1 ʧʦʢʘʟʫʶ ʩʽʯʥʫ ʧʣʦʱʠʥʫ ʽ 

ʬʽʛʫʨʫ, ʷʢʘ ʫʪʚʦʨʠʣʘʩʷ ʚ ʧʣʦʱʠʥʽ ʧʝʨʝʪʠʥʫ, ʧʽʜʢʨʝʩʣʶʶʯʠ, ʱʦ ʮʝ ʽ ʻ ʧʝʨʝʨʽʟ, ʽ 

ʚʢʘʟʫʶ ʥʘ ʪʝ, ʱʦ ʥʘ ʧʝʨʝʨʽʟʽ ʧʦʢʘʟʫʶʪʴ ʪʽʣʴʢʠ ʪʝ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʣʠʰʝ ʚ 

ʩʽʯʥʽʡ ʧʣʦʱʠʥʽ, ʘ ʪʝ, ʱʦ ʨʦʟʤʽʱʝʥʝ ʟʘ ʥʝʶ ʘʙʦ ʧʝʨʝʜ ʥʝʶ ʥʝ ʧʦʢʘʟʫʶʪʴ. 

ʇʦʪʽʤ ʨʦʟʧʦʚʽʜʘʶ, ʱʦ ʧʝʨʝʨʽʟʠ ʥʘ ʢʨʝʩʣʝʥʥʷʭ ʚʠʜʽʣʷʶʪʴ 

ʰʪʨʠʭʫʚʘʥʥʷʤ, ʪʦʙʪʦ ʟʘʰʪʨʠʭʦʚʫʶʪʴ ʬʽʛʫʨʫ, ʷʢʫ ʦʪʨʠʤʘʣʠ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʧʝʨʝʪʠʥʫ ʽ ʟʘʰʪʨʠʭʦʚʫʶʪʴ ʾʾ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʦʜʫ ʤʘʪʝʨʽʘʣʫ. ʇʦʢʘʟʫʶ, 

ʷʢ ʚʠʢʦʥʘʥʝ ʰʪʨʠʭʫʚʘʥʥʷ ʜʝʪʘʣʽ: "ɺʘʣʠʢ" ʥʘ ʩʪʝʥʜʽ ˉʉ-1 ʽ ʧʣʘʢʘʪʽ ˉ3-

5. ʆʜʥʦʯʘʩʥʦ ʟʚʝʨʪʘʶ ʫʚʘʛʫ ʫʯʥʽʚ ʥʘ ʩʪʝʥʜ ˉʉ-6, ʥʘ ʷʢʦʤʫ ʟʦʙʨʘʞʝʥʽ 

ʨʽʟʥʦʚʠʜʠ ʰʪʨʠʭʫʚʘʥʥʷ ʨʽʟʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

ʇʽʩʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʝʨʝʨʽʟʫ ʽ ʷʢ ʚʽʥ ʟʦʙʨʘʞʫʻʪʴʩʷ, ʧʝʨʝʭʦʜʞʫ ʜʦ 
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ʢʣʘʩʠʬʽʢʘʮʽʾ ʧʝʨʝʨʽʟʽʚ ʪʘ ʾʭ ʦʩʦʙʣʠʚʦʩʪʝʡ. ɼʘʶ ʧ;ʜ ʟʘʧʠʩ, ʱʦ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʦʟʤʽʱʝʥʥʷ ʥʘ ʢʨʝʩʣʝʥʥʷʭ, ʧʝʨʝʨʽʟʠ ʙʫʚʘʶʪʴ ʚʠʥʝʩʝʥʽ ʽ 

ʥʘʢʣʘʜʝʥʽ. ʇʽʜʢʨʝʩʣʶʶ, ʱʦ ʩʣʦʚʦ ʩʘʤʝ ʚʠʥʝʩʝʥʽ ʛʦʚʦʨʠʪʴ ʧʨʦ ʪʝ, ʱʦ 

ʧʝʨʝʨʽʟ ʚʠʥʝʩʝʥʠʡ ʟʘ ʟʦʙʨʘʞʝʥʥʷ ʧʨʝʜʤʝʪʫ (ʚʘʣʠʢʘ) ʥʘ ʢʨʝʩʣʝʥʥʽ, ʘ 

ʥʘʢʣʘʜʝʥʠʡ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʩʘʤʦʤʫ ʟʦʙʨʘʞʝʥʽ. ʇʦʢʘʟʫʶ ʮʽ ʧʝʨʝʨʽʟʠ ʥʘ 

ʢʘʜʨʘʭ ˉ1,2 ʽ 3 ʜʽʘʬʽʣʴʤʫ. ɿʚʝʨʪʘʶ ʪʫʪ ʞʝ ʫʚʘʛʫ ʫʯʥʽʚ, ʱʦ ʚʠʥʝʩʝʥʠʡ 

ʧʝʨʝʨʽʟ ʚʠʢʦʥʫʻʪʴʩʷ ʩʫʮʽʣʴʥʦʶ ʪʦʚʩʪʦʶ ʦʩʥʦʚʥʦʶ ʣʽʥʽʻʶ, ʘ ʥʘʢʣʘʜʝʥʠʡ - 

ʪʦʥʢʦʶ ʩʫʮʽʣʴʥʦʶ, ʧʽʜʢʨʝʩʣʶʶʯʠ ʪʝ, ʱʦ ʷʢʱʦ ʥʘʢʣʘʜʝʥʠʡ ʧʝʨʝʨʽʟ 

ʟʦʙʨʘʟʠʪʠ ʩʫʮʽʣʴʥʦʶ ʪʦʚʩʪʦʶ ʣʽʥʽʻʶ, ʪʦ ʚʽʥ ʙʫʜʝ "ʟʘʤʘʟʫʚʘʪʠ" ʦʩʥʦʚʥʝ 

ʟʦʙʨʘʞʝʥʥʷ ʜʝʪʘʣʽ. 

ʇʦʚʽʜʦʤʣʷʶ ʫʯʥʷʤ, ʱʦ ʚʠʥʝʩʝʥʠʡ ʧʝʨʝʨʽʟ ʤʦʞʝ ʨʦʟʤʽʱʫʚʘʪʠʩʷ ʥʘ 

ʣʶʙʦʤʫ ʤʽʩʮʽ ʧʦʣʷ ʢʨʝʩʣʝʥʥʷ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʥʘ ʤʽʩʮʽ ʦʜʥʦʛʦ ʽʟ ʚʠʛʣʷʜʽʚ, 

ʘʙʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʧʨʦʜʦʚʞʝʥʥʽ ʣʽʥʽʾ ʧʝʨʝʨʽʟʽʚ, ʘʙʦ ʟʙʦʢʫ ʚʽʜ ʥʝʾ ʽ 

ʧʦʢʘʟʫʶ ʨʽʟʥʝ ʨʦʟʤʽʱʝʥʥʷ ʚʠʥʝʩʝʥʠʭ ʧʝʨʝʨʽʟʽʚ ʥʘ ʢʘʜʨʘʭ ʜʽʘʬʽʣʴʤʫ 

ˉ3,7,11,12, ʦʜʥʦʯʘʩʥʦ ʧʦʚʽʜʦʤʣʷʶʯʠ, ʱʦ ʪʘʢʝ ʣʽʥʽʷ ʧʝʨʝʨʽʟʽʚ ʽ ʧʦʢʘʟʫʶ 

ʾʾ. 

ɼʝʤʦʥʩʪʨʫʚʘʥʥʷ ʢʘʜʨʽʚ ʜʽʘʬʽʣʴʤʫ ʥʝ ʟʘʡʤʘʻ ʙʘʛʘʪʦ ʯʘʩʫ, ʪʘʢ ʷʢ 

ʚʦʥʦ ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʫʢʘʟʢʠ ʟ ʜʠʩʪʘʥʮʽʡʥʠʤ ʫʧʨʘʚʣʽʥʥʷʤ 

ʜʽʘʧʨʦʝʢʪʦʨʦʤ. 

ʇʦʚʽʜʦʤʣʷʶ ʫʯʥʷʤ, ʱʦ ʧʝʨʰʝ ʧʠʪʘʥʥʷ ʟʘʢʽʥʯʝʥʝ. ɿʘʧʠʪʫʶ, ʯʠ ʻ ʚ 

ʢʦʛʦ ʧʠʪʘʥʥʷ, ʢʦʤʫ ʱʦ ʥʝ ʷʩʥʦ? ɼʘʶ ʚʽʜʧʦʚʽʜʽ ʥʘ ʟʘʧʠʪʘʥʥʷ, ʷʢʱʦ ʚʦʥʠ 

ʻ. 

ɼʘʣʽ ʧʦʚʽʜʦʤʣʷʶ ʫʯʥʷʤ, ʱʦ ʧʝʨʝʭʦʜʠʤʦ ʜʦ 2-ʛʦ ʧʠʪʘʥʥʷ ʽ ʥʘʟʠʚʘʶ 

ʡʦʛʦ: "ɿʦʙʨʘʞʝʥʥʷ ʪʘ ʧʦʟʥʘʯʝʥʥʷ ʧʝʨʝʨʽʟʽʚ ʥʘ ʢʨʝʩʣʝʥʥʷʭ". 

ʉʧʦʯʘʪʢʫ ʚʢʘʟʫʶ ʥʘ ʪʝ, ʱʦ ʥʝ ʪʽʣʴʢʠ ʧʝʨʝʨʽʟʠ ʧʦʟʥʘʯʘʶʪʴʩʷ, ʘʣʝ ʽ 

ʧʦʟʥʘʯʘʻʪʴʩʷ ʪʝ ʤʽʩʮʝ,- ʜʝ ʚʽʥ ʚʠʢʦʥʫʻʪʴʩʷ, ʪʦʙʪʦ ʤʽʩʮʝ, ʜʝ ʧʨʦʭʦʜʠʪʴ 

ʩʽʯʥʘ ʧʣʦʱʠʥʘ. ʎʝ ʤʽʩʮʝ ʚʢʘʟʫʶʪʴ ʥʘ ʢʨʝʩʣʝʥʥʽ ʣʽʥʽʻʶ ʧʝʨʝʨʽʟʽʚ - 

ʨʦʟʽʤʢʥʫʪʦʶ ʣʽʥʽʻʶ. ʇʦʢʘʟʫʶ ʥʘ ʧʣʘʢʘʪʽ ˉ3-5 ʮʶ ʣʽʥʽʶ. ɿʚʝʨʪʘʶ ʫʚʘʛʫ 

ʪʘʢʦʞ ʫʯʥʽʚ ʥʘ ʪʝ, ʱʦ ʷʢʱʦ ʚʽʩʴ ʩʠʤʝʪʨʽʾ ʧʝʨʝʨʽʟʫ ʩʧʽʚʧʘʜʘʻ ʟ ʣʽʥʽʻʶ 

ʧʝʨʝʨʽʟʽʚ ʥʘ ʟʦʙʨʘʞʝʥʥʽ ʧʦʟʥʘʯʘʻʪʴʩʷ ʰʪʨʠʭ ʧʫʥʢʪʠʨʥʦʶ ʣʽʥʽʻʶ. 

ʇʦʢʘʟʫʶ ʪʘʢʠʡ ʚʘʨʽʘʥʪ ʥʘ ʢʘʜʨʽ ˉ5 ʜʽʘʬʽʣʴʤʫ. 

ɼʘʣʽ ʧʦʚʽʜʦʤʣʷʶ ʫʯʥʽʚ, ʱʦ ʚʠʥʝʩʝʥʽ ʧʝʨʝʨʽʟʠ, ʷʢʱʦ ʚʦʥʠ ʻ 

ʥʝʩʠʤʝʪʨʠʯʥʠʤʠ ʬʽʛʫʨʘʤʠ, ʧʦʟʥʘʯʘʶʪʴ ʙʫʢʚʘʤʠ ɸ,ɹ,ɺ ʽ ʽʥ. ʂʨʽʤ ʪʦʛʦ, ʜʦ 

ʣʽʥʽʾ ʧʝʨʝʨʽʟʽʚ ʧʨʠʤʠʢʘʶʪʴ ʩʪʨʽʣʢʠ, ʷʢʽ ʚʢʘʟʫʶʪʴ ʥʘ ʥʘʧʨʷʤ,ʢʫʜʠ ʪʨʝʙʘ 

ʥʘʧʨʘʚʠʪʠ ʩʧʦʩʪʝʨʽʛʘʯʝʚʽ ʧʦʛʣʷʜ, ʱʦʙ ʧʦʙʘʯʠʪʠ ʥʝʦʙʭʽʜʥʠʡ ʧʝʨʝʨʽʟ. ʗʢ 

ʮʝ ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʘ ʢʨʝʩʣʝʥʥʽ, ʧʦʢʘʟʫʶ ʫʯʥʷʤ ʥʘ ʧʣʘʢʘʪʽ ˉ3-5. ɸ ʨʦʟʤʽʨʠ 

ʣʽʥʽʾ ʧʝʨʝʪʠʥʫ ʩʪʨʽʣʦʢ ʽ ʷʢ ʚʦʥʠ ʨʦʟʤʽʱʫʶʪʴʩʷ ʧʦʢʘʟʫʶ ʥʘ ʢʘʜʨʽ ˉ7 

ʜʽʘʬʽʣʴʤʫ. ʆʜʥʦʯʘʩʥʦ ʧʦʢʘʟʫʶ ʽ ʷʢ ʧʦʟʥʘʯʘʶʪʴʩʷ ʧʝʨʝʨʽʟʠ, ʥʘʧʨʠʢʣʘʜ ɸ-

ɸ, ɹ-ɹ, ɺ-ɺ. 

ɼʘʣʽ ʫʯʥʷʤ ʢʦʥʢʨʝʪʥʦ ʧʦʢʘʟʫʶ, ʨʦʟʢʘʟʫʶ ʧʨʦ ʪʝ, ʢʦʣʠ ʤʽʩʮʝ 

ʧʝʨʝʨʽʟʽʚ ʧʦʟʥʘʯʘʻʪʴʩʷ ʣʽʥʽʻʶ ʧʝʨʝʨʽʟʽʚ, ʩʪʨʽʣʢʘʤʠ ʽ ʣʽʪʝʨʘʤʠ, ʢʦʣʠ 

ʪʽʣʴʢʠ ʧʦʟʥʘʯʘʻʪʴʩʷ ʣʽʥʽʻʶ ʧʝʨʝʨʽʟʽʚ ʽ ʩʪʨʽʣʢʘʤʠ, ʘ ʢʦʣʠ ʚʟʘʛʘʣʽ ʥʝ 

ʧʦʟʥʘʯʘʶʪʴʩʷ ʥʽ ʤʽʩʮʝ, ʥʽ ʧʝʨʝʨʽʟ. ʇʨʠ ʮʴʦʤʫ ʜʝʤʦʥʩʪʨʫʶ ʥʘ ʢʘʜʨʘʭ 

ʜʽʘʬʽʣʴʤʫ ʚʩʽ ʮʽ ʚʘʨʽʘʥʪʠ ʽ ʧʦʷʩʥʶʶ ʯʦʤʫ ʧʦʟʥʘʯʘʻʪʴʩʷ ʪʘʢ ʘʙʦ ʪʘʢ. ʇʨʠ 
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ʮʴʦʤʫ ʧʦʷʩʥʶʶ, ʷʢ ʧʦʟʥʘʯʘʶʪʴʩʷ ʥʝʩʢʣʘʜʥʽ ʧʝʨʝʨʽʟʠ, ʯʦʤʫ ʧʨʠ ʾʭ 

ʧʦʟʥʘʯʝʥʥʽ ʥʝ ʧʦʪʨʽʙʥʽ ʙʫʢʚʠ. ʇʦʢʘʟʫʶ, ʷʢʠʤ ʯʠʥʦʤ ʧʦʟʥʘʯʘʶʪʴʩʷ 

ʚʠʥʝʩʝʥʽ ʧʝʨʝʨʽʟʠ, ʱʦ ʥʝ ʻ ʩʠʤʝʪʨʠʯʥʠʤʠ ʚʽʜʥʦʩʥʦ ʦʩʽ, ʷʢʘ ʩʧʽʚʧʘʜʘʻ ʟ 

ʣʽʥʽʻʶ ʧʝʨʝʨʽʟʽʚ, ʘ ʪʘʢʦʞ ʢʦʣʠ ʥʝ ʧʦʢʘʟʫʻʪʴʩʷ ʥʽ ʤʽʩʮʝ ʧʝʨʝʨʽʟʫ, ʥʽ ʩʘʤ 

ʧʝʨʝʨʽʟ, ʪʦʙʪʦ ʪʦʜʽ, ʢʦʣʠ ʧʝʨʝʨʽʟ ʻ ʩʠʤʝʪʨʠʯʥʠʡ ʽ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʨʦʟʨʠʚʽ 

ʟʦʙʨʘʞʝʥʥʷ ʜʝʪʘʣʽ. 

ʇʽʩʣʷ ʮʴʦʛʦ ʟʘʧʠʪʫʶ ʫʯʥʽʚ ʯʠ ʾʤ ʟʨʦʟʫʤʽʣʦ, ʷʢ ʟʦʙʨʘʞʘʶʪʴʩʷ 

ʧʝʨʝʨʽʟʠ. ʗʢʱʦ ʻ ʟʘʧʠʪʘʥʥʷ, ʟʥʦʚʫ ʧʦʚʝʨʪʘʶʩʷ ʜʦ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʢʘʜʨʫ 

ʜʽʘʬʽʣʴʤʫ ʘʙʦ ʜʦ ʧʣʘʢʘʪʫ ʽ ʧʦʷʩʥʶʶ ʱʝ ʨʘʟ. 

ʇʽʩʣʷ ʚʠʷʩʥʝʥʥʷ, ʷʢ ʧʦʟʥʘʯʘʶʪʴʩʷ ʚʩʽ ʚʠʜʠ ʧʝʨʝʨʽʟʽʚ ʨʦʟʢʘʟʫʶ ʧʨʦ 

ʜʝʷʢʽ ʧʨʘʚʠʣʘ ʚʠʢʦʥʘʥʥʷ ʧʝʨʝʨʽʟʽʚ, ʘ ʩʘʤʝ ʧʦʢʘʟʫʶ ʫʯʥʷʤ ʥʘ ʢʘʜʨʽ ˉ5 

ʜʽʘʬʽʣʴʤʫ ʚʘʣʠʢ ʚ ʷʢʦʤʫ ʻ ʢʦʥʽʯʥʝ ʟʘʛʣʠʙʣʝʥʥʷ, ʧʦʧʝʨʝʯʥʽ ʮʠʣʽʥʜʨʠʯʥʽ 

ʩʪʚʦʨʠ ʽ ʰʧʦʥʦʯʥʠʡ ʧʘʟ ʽ ʧʦʚʽʜʦʤʣʷʶ ʾʤ, ʱʦ ʷʢʱʦ ʩʽʯʥʘ ʧʣʦʱʠʥʘ 

ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʚʽʩʴ ʮʠʣʽʥʜʨʠʯʥʦʛʦ ʦʪʚʦʨʫ ʯʠ ʢʦʥʽʯʥʦʛʦ ʟʘʛʣʠʙʣʝʥʥʷ, ʪʦ 

ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʢʦʥʪʫʨ ʦʪʚʦʨʫ ʯʠ ʟʘʛʣʠʙʣʝʥʥʷ ʥʘ ʧʝʨʝʨʽʟʽ ʧʦʢʘʟʫʶʪʴ 

ʧʦʚʥʽʩʪʶ. ɯ ʪʫʪ ʞʝ ʧʦʷʩʥʶʶ ʪʝ, ʱʦ ʢʦʥʪʫʨ ʰʧʦʥʦʯʥʦʛʦ ʧʘʟʫ ʥʝ 

ʟʘʤʠʢʘʻʪʴʩʷ. 

ʇʦʚʽʜʦʤʣʷʶ, ʱʦ ʜʨʫʛʝ ʧʠʪʘʥʥʷ ʟʘʢʽʥʯʝʥʝ. ɿʘʧʠʪʫʶ, ʢʦʤʫ ʱʦ ʥʝ 

ʟʨʦʟʫʤʽʣʦ ʽ ʷʢʱʦ ʻ ʟʘʧʠʪʘʥʥʷ, ʜʘʶ ʥʘ ʥʠʭ ʢʦʥʢʨʝʪʥʽ ʚʽʜʧʦʚʽʜʽ. 

ʗʢʱʦ ʫʯʥʽ ʥʘ ʫʨʦʮʽ ʫʚʘʞʥʦ ʩʣʫʭʘʣʠ ʥʦʚʠʡ ʤʘʪʝʨʽʘʣ ʽ ʾʤ ʚʩʝ 

ʟʨʦʟʫʤʽʣʦ, ʪʦʙʪʦ ʥʝ ʤʘʻ ʟʘʧʠʪʘʥʴ ʜʣʷ ʧʦʚʪʦʨʥʠʭ ʧʦʷʩʥʝʥʴ, ʪʦʜʽ 

ʧʝʨʝʭʦʜʞʫ ʜʦ ʟʘʢʨʽʧʣʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʽ ʦʮʽʥʢʠ ʟʥʘʥʴ ʫʯʥʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ 

10 ʭʚ ʢʦʥʪʨʦʣʴʥʦʾ ʨʦʙʦʪʠ ʟʘ ʂ.ɹ.ʇ.ʂ.ɿ., ʷʢʽ ʻ ʚ ʢʘʙʽʥʝʪʽ ʧʦ ʜʘʥʽʡ ʪʝʤʽ ʚ 

10-ʪʠ ʚʘʨʽʘʥʪʘʭ. 

ʂʘʨʪʢʘ ʤʘʻ ʪʘʢʠʡ ʚʠʛʣʷʜ:  

ɺʘʨʽʘʥʪ ɿ 

ʊʝʤʘ 18. ʇʝʨʝʨʽʟʠ 

 
1.ʅʘ ʷʢʦʤʫ ʨʠʩʫʥʢʫ ʟʦʙʨʘʞʝʥʦ ʧʝʨʝʨʽʟ ɸðɸ> 

2 .ʅʘ ʷʢʦʤʫ ʨʠʩʫʥʢʫ ʟʦʙʨʘʞʝʥʦ ʧʝʨʝʨʽʟ ɹðɹ> 

3.ʅʘ ʷʢʦʤʫ ʨʠʩʫʥʢʫ ʟʦʙʨʘʞʝʥʦ ʧʝʨʝʨʽʟ ɺðɺ> 

4.ʅʘ ʷʢʦʤʫ ʨʠʩʫʥʢʫ ʟʦʙʨʘʞʝʥʦ ʧʝʨʝʨʽʟ ɻðɻ> 

5.ʅʘ ʷʢʦʤʫ ʨʠʩʫʥʢʫ ʟʦʙʨʘʞʝʥʦ ʧʝʨʝʨʽʟ ɼðɼ> 
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ɼʣʷ ʪʦʛʦ, ʱʦʙ ʫʯʥʽ ʥʝ ʚʪʨʘʯʘʣʠ ʯʘʩʫ ʥʘ ʰʫʢʘʥʥʷ ʧʘʧʝʨʫ ʜʣʷ 

ʚʠʢʦʥʘʥʥʷ ʪʘʢʦʾ ʢʦʥʪʨʦʣʴʥʦʾ ʨʦʙʦʪʠ, ʪʦ ʥʘ ʧʨʦʪʷʟʽ ʚʠʢʣʘʜʘʥʥʷ ʧʨʝʜʤʝʪʫ, 

ʷ ʾʭ ʧʨʠʚʯʘʶ ʜʦ ʪʦʛʦ, ʱʦʙ ʢʦʞʥʠʡ ʫʯʝʥʴ ʤʘʚ ñʟʘʛʦʪʦʚʢʫò - ʯʝʪʚʝʨʪʠʥʢʫ 

ʧʘʧʝʨʫ ʫʯʥʽʚʩʴʢʦʛʦ ʟʦʰʠʪʘ, ʜʝ ʚʞʝ ʚʢʘʟʘʥʦ ʥʦʤʝʨ ʛʨʫʧʠ, ʧʨʽʟʚʠʱʝ ʫʯʥʷ ʽ 

ʥʦʤʝʨʠ ʧʠʪʘʥʴ. ʆʜʝʨʞʘʚʰʠ ʢʘʨʪʢʠ ʚʦʥʠ ʟʘʧʠʩʫʶʪʴ ʥʘʟʚʫ ʪʝʤʠ, ʾʾ ʥʦʤʝʨ ʽ 

ʩʚʽʡ ʚʘʨʽʘʥʪ. 

ʏʝʨʛʦʚʠʡ ʰʚʠʜʢʦ ʨʦʟʜʘʻ ʢʘʨʪʢʠ, ʫʯʥʽ ʥʘ ʧʨʦʪʷʟʽ 10 ʭʚ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʥʘ ʧʠʪʘʥʥʷ, ʧʨʦʩʪʘʚʣʷʶʯʠ ʥʦʤʝʨʠ ʧʨʘʚʠʣʴʥʠʭ ʚʽʜʧʦʚʽʜʝʡ ʽ ʧʽʩʣʷ 8-10 ʭʚ 

ʯʝʨʛʦʚʠʡ ʟʙʠʨʘʻ ʢʘʨʪʢʠ ʟ ʚʽʜʧʦʚʽʜʷʤʠ. 

ɺʠʙʽʨʢʦʚʦ ʟʘ 2-3 ʭʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʜʫ ʚʽʜʧʦʚʽʜʝʡ ʷ ʧʝʨʝʚʽʨʷʶ 5-6 

ʢʦʥʪʨʦʣʴʥʠʭ ʨʦʙʽʪ ʟ ʫʤʦʚʦʶ, ʱʦʙ ʙʫʣʦ ʜʝʢʽʣʴʢʘ ʨʦʙʽʪ ñʩʠʣʴʥʠʭò ʫʯʥʽʚ ʽ .. 

ʜʝʢʽʣʴʢʘ ñʩʣʘʙʢʠʭòʽ ʚʠʩʪʘʚʣʷʶ ʦʮʽʥʢʠ. ɺʩʽ ʽʥʰʽ ʚʽʜʧʦʚʽʜʽ ʧʝʨʝʚʽʨʷʶ ʚ 

ʧʦʟʘʫʨʦʯʥʠʡ ʯʘʩ ʟ ʦʙʦʚ'ʷʟʢʦʚʠʤ ʘʥʘʣʽʟʦʤ ʮʠʭ ʚʽʜʧʦʚʽʜʝʡ ʥʘ ʥʘʩʪʫʧʥʦʤʫ  

ʫʨʦʮʽ ʘʙʦ ʧʽʩʣʷ ʫʨʦʢʽʚ. 

ʅʘ ʦʩʥʦʚʽ ʦʮʽʥʦʢ ʟʘ ʧʠʩʴʤʦʚʫ ʨʦʙʦʪʫ ʽ ʫʩʥʠʭ ʚʽʜʧʦʚʽʜʝʡ ʫʯʥʽʚ 

ʧʽʜʚʦʞʫ ʧʽʜʩʫʤʦʢ ʫʨʦʢʫ, ʦʛʦʣʦʰʫʶ ʦʮʽʥʢʠ ʫʯʥʷʤ, ʟʚʝʨʪʘʶ ʫʚʘʛʫ ʫʯʥʽʚ 

ʥʘ ʪʽ ʧʠʪʘʥʥʷ, ʷʢʽ ʪʨʝʙʘ ʜʦʦʧʨʘʮʶʚʘʪʠ ʩʘʤʦʩʪʽʡʥʦ. 

ʇʦʪʽʤ ʟʘʜʘʶ ʜʦʤʘʰʥʻ ʟʘʚʜʘʥʥʷ, ʦʩʦʙʣʠʚʦ ʥʘʛʦʣʦʰʫʶ ʥʘ ʪʝ, ʱʦ 

ʢʦʞʝʥ ʫʯʝʥʴ ʧʦʚʠʥʝʥ ʩʘʤ ʦʧʨʘʮʶʚʘʪʠ ʤʘʪʝʨʽʘʣ ʽ ʜʘʪʠ ʧʠʩʴʤʦʚʽ ʚʽʜʧʦʚʽʜʽ 

ʥʘ ʢʦʥʪʨʦʣʴʥʽ ʧʠʪʘʥʥʷ ˉ11... 14 ʧʘʨʘʛʨʘʬʫ Ä20 

ʇʽʩʣʷ ʜʟʚʦʥʠʢʘ ʦʛʦʣʦʰʫʶ ʧʨʦ ʟʘʢʽʥʯʝʥʥʷ ʫʨʦʢʫ 
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In the article examined methodical recommendations of conducting a lesson 

from a draft, maintenance of compendium of Plan of lesson opens up, and also 

material well-being of lesson is specified didactics materials, and by A.V. facilities of 

studies. The method of leadthrough of concrete lesson is examined on a theme 

ñCutsò.ʉʪʘʪʪʷ can be utillized the teachers of draft at school and Ptnz,a also by the 

students of VNZ of technical type 
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ʇ.ʉ.ɸʪʘʤʘʥʯʫʢ, ʜʦʢʪʦʨ ʧʝʜ.ʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ, ʘʢʘʜʝʤʽʢ ɸʅ ɺʆ ʋʢʨʘʾʥʠ, 

ʆ.ʄ.ʉʝʤʝʨʥʷ, ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, 

ʆ.ɺ.ʐʝʚʯʫʢ, ʟʜʦʙʫʚʘʯ 

ʆʈɻɸʅɯɿɸʎɯʗ ʊɸ ʇʈʆɺɽɼɽʅʅʗ ʏɸʉʊʂʆɺʆ-ʇʆʐʋʂʆɺʆɰ 

ʃɸɹʆʈɸʊʆʈʅʆɰ ʈʆɹʆʊʀ ɿ ʄʅʌ ɿɸ ɽʊɸʃʆʅʅʀʄʀ 

ɺʀʄɯʈʅʀʂɸʄʀ ʗʂʆʉʊɯ ɿʅɸʅʔ ʅɸ ʊɽʄʋ çʇʆɺɽʈʍʅɽɺʀʁ 

ʅɸʊʗɻ ʈɯɼʀʅè 

ʋ ʩʪʘʪʪʽ ʦʧʠʩʫʻʪʴʩʷ ʧʽʜʛʦʪʦʚʢʘ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ 

ʯʘʩʪʢʦʚʦ-ʧʦʰʫʢʦʚʦʛʦ ʭʘʨʘʢʪʝʨʫ ʜʣʷ ʩʪʫʜʝʥʪʽʚ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ 

ʟ ʜʠʩʮʠʧʣʽʥʠ çʄʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ ʬʽʟʠʢʠè 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʣʘʙʦʨʘʪʦʨʥʘ ʨʦʙʦʪʘ ʯʘʩʪʢʦʚʦ-ʧʦʰʫʢʦʚʦʛʦ ʭʘʨʘʢʪʝʨʫ, 

ʫʧʨʘʚʣʽʥʥʷ ʧʽʟʥʘʥʥʷʤ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ʃʘʙʦʨʘʪʦʨʥʝ ʟʘʥʷʪʪʷ ʯʘʩʪʢʦʚʦ-ʧʦʰʫʢʦʚʦʛʦ 

ʭʘʨʘʢʪʝʨʫ ʷʢ ʬʦʨʤʘ ʥʘʚʯʘʥʥʷ ʜʣʷ ʚʠʨʦʙʣʝʥʥʷ ʚʤʽʥʴ ʽ ʥʘʚʠʯʦʢ ʤʘʻ ʚʠʩʦʢʫ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʘʜʞʝ ʧʨʠ ʪʘʢʽʡ ʨʦʙʦʪʽ ʚʽʜʩʫʪʥʷ ʨʝʛʣʘʤʝʥʪʘʮʽʷ ʥʘʚʯʘʣʴʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ, ʜʘʻʪʴʩʷ ʧʨʦʩʪʽʨ ʜʣʷ ʧʨʦʷʚʫ ʽʥʽʮʽʘʪʠʚʠ ʽ ʚʠʥʘʭʽʜʣʠʚʦʩʪʽ. 

ɿʘʚʜʷʢʠ ʮʴʦʤʫ ʩʪʫʜʝʥʪʠ ʚʠʢʦʥʫʶʪʴ ʚʝʣʠʢʠʡ ʦʙʩʷʛ ʟʘʚʜʘʥʴ, ʚʝʣʠʢʫ 

ʢʽʣʴʢʽʩʪʴ ʪʨʝʥʫʚʘʣʴʥʠʭ ʜʽʡ [3]. 

ʄʠʩʣʝʥʥʷ ʩʪʫʜʝʥʪʽʚ ʥʝ ʤʦʞʥʘ ʟʘʢʨʠʚʘʪʠ ʟʘʩʚʦʻʥʥʷʤ ʨʦʟʫʤʦʚʠʭ ʜʽʡ, 

ʦʩʢʽʣʴʢʠ ʚʤʽʥʥʷ ʩʪʫʜʝʥʪʘ ʪʝʦʨʝʪʠʯʥʦ ʨʦʟʤʽʨʢʦʚʫʚʘʪʠ ʧʨʦ ʧʝʚʥʫ ʩʠʩʪʝʤʫ 

ʜʽʡ ʱʝ ʥʝ ʟʘʙʝʟʧʝʯʫʻ ʚʤʽʥʥʷ ʚʠʢʦʥʘʪʠ ʮʽ ʞ ʜʽʾ ʨʝʘʣʴʥʦ. ɿʘʚʝʨʰʘʣʴʥʠʤ 

ʝʪʘʧʦʤ ʫ ʨʦʟʚʠʪʢʫ ʨʦʟʫʤʦʚʠʭ ʦʧʝʨʘʮʽʡ ʩʪʫʜʝʥʪʽʚ ʻ ʥʝ ʩʪʘʥʦʚʣʝʥʥʷ 

ʨʦʟʫʤʦʚʦʾ ʜʽʾ, ʘ ʨʝʘʣʽʟʘʮʽʷ ʮʽʻʾ ʜʽʾ ʚ ʧʨʘʢʪʠʯʥʽʡ ʜʽʷʣʴʥʦʩʪʽ. ʊʦʤʫ ʥʘʚʯʘʥʥʷ 

ʬʽʟʠʢʠ ʧʝʨʝʜʙʘʯʘʻ ʟʘʣʫʯʝʥʥʷ ʜʦ ʪʘʢʠʭ ʚʠʜʽʚ ʜʽʷʣʴʥʦʩʪʽ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘʙʫʪʽ ʟʥʘʥʥʷ ʥʘ ʧʨʘʢʪʠʮʽ, ʟʦʢʨʝʤʘ, ʜʦ ʚʠʢʦʥʘʥʥʷ 

ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ [4].   

ʄʝʪʘ ʩʪʘʪʪʽ. ʆʧʠʩʘʪʠ ʧʽʜʛʦʪʦʚʢʫ ʽ ʧʨʦʚʝʜʝʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ 

ʯʘʩʪʢʦʚʦ-ʧʦʰʫʢʦʚʦʛʦ ʭʘʨʘʢʪʝʨʫ ʟʘ 

ʝʪʘʣʦʥʥʠʤʠ ʚʠʤʽʨʥʠʢʘʤʠ ʷʢʦʩʪʽ ʟʥʘʥʴ ʜʣʷ 

ʩʪʫʜʝʥʪʽʚ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ ʟ 

ʪʝʤʠ çʇʦʚʝʨʭʥʝʚʠʡ ʥʘʪʷʛ ʨʽʜʠʥè. 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ.  

ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ ʩʮʝʥʘʨʽʡ ʜʦ 

ʧʽʜʛʦʪʦʚʢʠ ʽ ʧʨʦʚʝʜʝʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʾ 

ʨʦʙʦʪʠ ʯʘʩʪʢʦʚʦ-ʧʦʰʫʢʦʚʦʛʦ ʭʘʨʘʢʪʝʨʫ ʥʘ 

ʪʝʤʫ çʇʦʚʝʨʭʥʝʚʠʡ ʥʘʪʷʛ ʨʽʜʠʥè ʟ 

ʥʘʚʯʘʣʴʥʦʾ ʜʠʩʮʠʧʣʽʥʠ çʄʝʪʦʜʠʢʘ 

ʥʘʚʯʘʥʥʷ ʬʽʟʠʢʠè 

I.  ʇʽʜʛʦʪʦʚʢʘ ʜʦ ʣʘʙʦʨʘʪʦʨʦʾ 

ʨʦʙʦʪʠ (ʄʦʜʝʣʶʚʘʥʥʷ ʤʦʪʠʚʘʮʽʾ 

ʧʽʟʥʘʚʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ) 

              (ʈɻ) 
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1. ʅʘ ʤʘʣʶʥʢʫ ʟʦʙʨʘʞʝʥʦ ʧʨʦʝʢʪ ʚʽʯʥʦʛʦ ʜʚʠʛʫʥʘ. ʂʘʧʽʣʷʨ, ʚ 

ʷʢʦʤʫ ʚʦʜʘ ʤʦʞʝ ʧʽʜʥʽʤʘʪʠʩʷ ʥʘ ʚʠʩʦʪʫ ʅ, ʟʛʠʥʘʻʪʴʩʷ ʥʘ ʚʠʩʦʪʽ ʅ1 

(ʅ1<ʅ),  ̔ ʚʝʨʭʥʽʡ ʡʦʛʦ ʢʽʥʝʮʴ ʨʦʟʛʦʨʪʘʻʪʴʩʷ ʚ ʰʠʨʦʢʫ ʚʠʨʚʫ. ʉʠʣʠ 

ʧʦʚʝʨʭʥʝʚʦʛʦ ʥʘʪʷʛʫ ʧʦʚʠʥʥʽ ʧʽʜʥʷʪʠ ʨʽʜʠʥʫ ʥʘ ʚʠʩʦʪʫ ʅ1  ̔ʚʚʝʩʪʠ ʾʾ ʫ 

ʚʦʨʦʥʢʫ. ʋ ʰʠʨʦʢʽʡ ʯʘʩʪʠʥʽ ʚʦʨʦʥʢʠ ʨʽʜʠʥʘ ʚʽʜʨʠʚʘʻʪʴʩʷ ʽ ʩʢʦʯʫʻʪʴʩʷ 

ʚʥʠʟ. ʇʘʜʘʶʯʽ ʢʨʘʧʣʽ ʦʙʝʨʪʘʶʪʴ ʚʦʜʷʥʝ ʢʦʣʝʩʦ,  ̔ʚʽʯʥʠʡ ʨʫʭ ʟʜʽʡʩʥʝʥʦ. ʋ 

ʯʦʤʫ ʧʦʤʠʣʢʘ ʧʨʦʝʢʪʫ [5]? 

(ʈɻ) 

2. ɹʘʚʦʚʥʷʥʠʡ ʽ ʰʝʨʩʪʷʥʠʡ ʤʦʪʢʠ ʥʠʪʦʢ 

ʥʘʤʦʯʠʣʠ ʫ ʚʦʜʽ  ̔ʧʦʚʽʩʠʣʠ ʩʫʰʠʪʠʩʷ. ʏʦʤʫ 

ʯʝʨʝʟ ʜʝʷʢʠʡ ʯʘʩ (ʭʚʠʣʠʥ ʜʝʩʷʪʴ) ʫ ʚʦʚʥʷʥʦʤʫ 

ʤʦʪʢʫ ʤʘʡʞʝ ʚʩʷ ʚʦʜʘ ʚʠʷʚʠʣʘʩʷ ʟʽʙʨʘʥʦʾ ʚ 

ʡʦʛʦ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ɸ ɺ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʫ 

ʙʘʚʦʚʥʷʥʦʤʫ ʚʦʥʘ ʙʫʣʘ ʨʦʟʧʦʜʽʣʝʥʘ ʙʽʣʴʰ-

ʤʝʥʰ ʨʽʚʥʦʤʽʨʥʦ ʧʦ ʚʩʴʦʤʫ ʤʦʪʢʘ [5]? 

II.  ʆʩʥʦʚʥʘ ʯʘʩʪʠʥʘ ʣʘʙʦʨʘʪʦʨʥʦʛʦ 

ʟʘʥʷʪʪʷ ʟ ʄʅʌ 

ʄʝʪʘ ʨʦʙʦʪʠ: ʚʠʚʯʠʪʠ ʧʠʪʘʥʥʷ, ʱʦ ʧʦʚôʷʟʘʥʽ 

ʟ ʧʦʚʝʨʭʥʝʚʠʤ ʥʘʪʷʛʦʤ ʪʽʣʘ; ʟʥʘʡʪʠ ʢʦʝʬʽʮʽʻʥʪ 

ʧʦʚʝʨʭʥʝʚʦʛʦ ʥʘʪʷʛʫ ʚʦʜʠ ʜʚʦʤʘ ʩʧʦʩʦʙʘʤʠ, ʧʦʨʽʚʥʷʪʠ ʾʭ ʪʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ. 

ʆʙʣʘʜʥʘʥʥʷ: ʢʘʧʽʣʷʨʥʽ ʪʨʫʙʢʠ ʨʽʟʥʠʭ ʜʽʘʤʝʪʨʽʚ ʪʘ ʜʦʚʞʠʥ, 

ʤʽʢʨʦʤʝʪʨ, ʰʪʘʥʛʝʣʴ-ʮʠʨʢʫʣʴ, ʧʦʩʫʜʠʥʘ ʟ ʚʦʜʦʶ, ʧʦʭʠʣʘ ʧʣʦʱʠʥʘ, ʦʣʽʷ, 

ʪʨʘʥʩʧʦʨʪʠʨ, ʰʪʘʪʠʚʠ, ʢʫʭʦʥʥʘ ʩʽʣʴ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʟʘʚʜʘʥʥʷ ʤʝʪʦʜʦʣʦʛʽʯʥʦʾ ʩʧʨʷʤʦʚʘʥʦʩʪʽ: 

1 (ʩʧʦʛʣʷʜʘʥʥʷ). ɺʩʪʘʥʦʚʠʪʠ ʥʝʦʙʭʽʜʥʝ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʚʠʢʦʥʘʥʥʷ 

ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ. 

2 (ʥʘʩʣʽʜʫʚʘʥʥʷ). ʅʘ ʦʩʥʦʚʽ ʣʝʢʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʡ ʣʘʙʦʨʘʪʦʨʥʦʾ 

ʨʦʙʦʪʠ, ʩʢʣʘʩʪʠ ʚʣʘʩʥʠʡ ʧʣʘʥ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ. 

3 (ʩʧʦʩʪʝʨʝʞʝʥʥʷ). ɿʘ ʩʪʘʥʜʘʨʪʥʠʤʠ ʘʣʛʦʨʠʪʤʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ 

ʬʽʟʠʯʥʠʭ ʷʚʠʱ ʧʨʦʚʝʩʪʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʢʘʧʽʣʷʨʥʠʭ ʷʚʠʱ, ʧʦʚʝʨʭʥʝʚʦʛʦ 

ʥʘʪʷʛʫ. 

ʘ. ʫʤʽʥʥʷ ʧʣʘʥʫʚʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪ, ʪʦʙʪʦ ʬʦʨʤʫʣʶʚʘʪʠ ʡʦʛʦ ʤʝʪʫ, 

ʚʠʟʥʘʯʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʡ ʤʝʪʦʜ ʽ ʜʘʚʘʪʠ ʡʦʤʫ ʪʝʦʨʝʪʠʯʥʝ 

ʦʙˇʨʫʥʪʫʚʘʥʥʷ, ʩʢʣʘʜʘʪʠ ʧʣʘʥ ʜʦʩʣʽʜʫ ʽ ʚʠʟʥʘʯʘʪʠ ʥʘʡʢʨʘʱʽ, ʫʤʦʚʠ ʡʦʛʦ 

ʧʨʦʚʝʜʝʥʥʷ, ʦʙʠʨʘʪʠ ʦʧʪʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʚʠʤʽʨʶʚʘʥʥʠʭ ʚʝʣʠʯʠʥ ʪʘ 

ʫʤʦʚʠ ʩʧʦʩʪʝʨʝʞʝʥʴ, ʚʨʘʭʦʚʫʶʯʠ ʥʘʷʚʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʟʘʩʦʙʠ [1]; 

ʙ. ʫʤʽʥʥʷ ʧʽʜʛʦʪʫʚʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪ, ʪʦʙʪʦ ʦʙʠʨʘʪʠ ʥʝʦʙʭʽʜʥʝ 

ʦʙʣʘʜʥʘʥʥʷ ʽ ʚʠʤʽʨʶʚʘʣʴʥʽ ʧʨʠʣʘʜʠ, ʟʙʠʨʘʪʠ ʜʦʩʣʽʜʥʽ ʫʩʪʘʥʦʚʢʠ ʯʠ 

ʤʦʜʝʣʽ, ʨʘʮʽʦʥʘʣʴʥʦ ʨʦʟʤʽʱʫʚʘʪʠ ʧʨʠʣʘʜʜʷ, ʜʦʤʘʛʘʶʯʠʩʴ ʙʝʟʧʝʯʥʦʛʦ 

ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʫ [1]; 
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ʚ. ʫʤʽʥʥʷ ʩʧʦʩʪʝʨʽʛʘʪʠ, ʚʠʟʥʘʯʘʪʠ ʤʝʪʫ ʽ ʦʙ'ʻʢʪ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, 

ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʭʘʨʘʢʪʝʨʥʽ ʨʠʩʠ ʧʣʠʥʫ ʬʽʟʠʯʥʠʭ ʷʚʠʱ ʽ ʧʨʦʮʝʩʽʚ, 

ʚʠʜʽʣʷʪʠ ʾʭʥʽ ʩʫʪʪʻʚʽ ʦʟʥʘʢʠ [1]; 

ʛ. ʫʤʽʥʥʷ ʚʠʤʽʨʶʚʘʪʠ ʬʽʟʠʯʥʽ ʚʝʣʠʯʠʥʠ, ʢʦʨʠʩʪʫʶʯʠʩʴ ʨʽʟʥʠʤʠ 

ʚʠʤʽʨʶʚʘʣʴʥʠʤʠ ʧʨʠʣʘʜʘʤʠ ʽ ʄʽʨʘʤʠ, ʪʦʙʪʦ ʚʠʟʥʘʯʘʪʠ ʮʽʥʫ ʧʦʜʽʣʢʠ 

ʰʢʘʣʠ ʧʨʠʣʘʜʫ, ʾʾ ʥʠʞʥʶ ʽ ʚʝʨʭʥʶ ʤʝʞʫ, ʟʥʽʤʘʪʠ ʧʦʢʘʟʠ ʧʨʠʣʘʜʫ [1]; 

ʜ. ʫʤʽʪʰ ʦʙʨʦʙʣʷʪʠ ʨʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʟʥʘʭʦʜʠʚ ʟʥʘʯʝʥʥʷ 

ʚʝʣʠʯʠʥ, ʧʦʭʠʙʢʠ ʚʠʤʽʨʶʚʘʥʴ, ʢʨʝʩʣʠʪʠ ʩʭʝʤʠ ʜʦʩʣʽʜʽʚ, ʩʢʣʘʜʘʪʠ 

ʪʘʙʣʠʮʽ ʦʜʝʨʞʘʥʠʭ ʜʘʥʠʭ, ʛʦʪʫʚʘʪʠ ʟʚʽʪ ʧʨʦ ʧʨʦʚʝʜʝʥʫ ʨʦʙʦʪʫ, ʚʝʩʪʠ 

ʟʘʧʠʩ ʟʥʘʯʝʥʴ ʬʽʟʠʯʥʠʭ ʚʝʣʠʯʠ ʫ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʦʤʫ ʚʠʛʣʷʜʽ ʪʦʱʦ[1]; 

ʝ. ʫʤʽʪʰ ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʦʧʠʩʫʚʘʪʠ 

ʩʧʦʩʪʝʨʝʞʫʚʘʥʽ ʷʚʠʱʘ ʽ ʧʨʦʮʝʩʠ, ʚʞʠʚʘʶʯʠ ʬʽʟʠʯʥʫ ʪʝʨʤʽʥʦʣʦʛʽʶ, 

ʧʦʜʘʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʫ ʚʠʛʣʷʜʽ ʬʦʨʤʫʣ ʽ ʨʽʚʥʷʥʴ, ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 

ʟʘʣʝʞʥʦʩʪʝʡ, ʙʫʜʫʚʘʪʠ ʛʨʘʬʽʢʠ, ʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ ʧʨʦ ʧʨʦʚʝʜʝʥʝ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʚʠʭʦʜʷʯʠ ʟ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ [1]. 

4 (ʧʦʚʥʝ ʚʦʣʦʜʽʥʥʷ ʤʝʪʦʜʦʣʦʛʽʻʶ ʟʜʦʙʫʚʘʥʥʷ ʟʥʘʥʴ). ʉʢʣʘʩʪʠ 

ʘʚʪʦʨʩʴʢʠʡ ʧʣʘʥ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʢʦʣʠʚʘʣʴʥʠʭ ʨʫʭʽʚ. 

5 (ʥʘʚʯʘʥʥʷ ʟʘʧʘʤôʷʪʦʚʫʚʘʥʥʶ). ɿʘ ʩʢʣʘʜʝʥʠʤ ʧʣʘʥʦʤ ʧʨʦʚʝʜʝʥʥʷ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʨʦʟʨʦʙʠʪʠ ʘʣʛʦʨʠʪʤ ʚʠʟʥʘʯʝʥʥʷ ʇʦʚʝʨʭʥʝʚʠʡ ʥʘʪʷʛ ʨʽʜʠʥ 

(ʇɺɿ), ʂʦʝʬʽʮʽʻʥʪ ʧʦʚʝʨʭʥʝʚʦʛʦ ʥʘʪʷʛʫ ʪʘ ʩʧʦʩʦʙʠ ʡʦʛʦ ʟʥʘʭʦʜʞʝʥʥʷ (ʋ), 

ɿʤʦʯʫʚʘʥʥʷ. ʂʘʧʽʣʷʨʥʽ ʷʚʠʱʘ (ʇɺɿ). 

6 (ʽʥʬʦʨʤʘʮʽʡʥʝ ʦʨʽʻʥʪʫʚʘʥʥʷ). ɼʣʷ ʷʢʽʩʥʦʛʦ ʩʢʣʘʜʘʥʥʷ ʧʣʘʥʫ 

ʧʨʦʚʝʜʝʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ʚʠʢʦʨʠʩʪʘʪʠ ʜʦʧʦʤʽʞʥʫ ʥʝʦʙʭʽʜʥʫ 

ʣʽʪʝʨʘʪʫʨʫ: ʜʦʚʽʜʥʠʢʠ, ʧʽʜʨʫʯʥʠʢ, ʘʣʛʦʨʠʪʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʬʽʟʠʯʥʠʭ 

ʷʚʠʱ. 

7 (ʬʦʨʤʫʣʶʚʘʥʥʷ ʧʨʦʙʣʝʤʠ). ʅʘʧʠʩʘʪʠ ʧʣʘʥ ʚʠʢʦʥʘʥʥʷ 

ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ, ʚʠʢʦʥʘʪʠ ʡ ʨʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ ʟʘʭʠʩʪʠʪʠ. 

III.  ʇʽʜʩʫʤʦʢ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʟʘʥʷʪʪʷ. 

1. (ʇʆɿ). ʆʧʠʰʽʪʴ ʧʨʦʮʝʩ ʟʤʦʯʫʚʘʥʥʷ ʽ ʥʝʟʤʦʯʫʚʘʥʥʷ ʪʚʝʨʜʦʛʦ 

ʪʽʣʘ ʨʽʜʠʥʦʶ [2]. 

2. (ʇʆɿ). ʗʢ ʚʝʜʝ ʩʝʙʝ ʨʽʜʠʥʘ ʚ ʢʘʧʽʣʷʨʥʠʭ ʪʨʫʙʢʘʭ [2]? 

3. (ʋ). ʏʦʤʫ ʽʟ ʟʤʝʥʰʝʥʥʷʤ ʛʫʩʪʠʥʠ ʨʝʯʦʚʠʥʠ ʟʤʝʥʰʫʻʪʴʩʷ ʚʠʩʦʪʘ 

ʾʾ ʧʽʜʥʽʤʘʥʥʷ ʚ ʢʘʧʽʣʷʨʥʠʭ ʪʨʫʙʢʘʭ [2]? 

4. (ʇʆɿ). ʗʢʠʡ ʪʠʩʢ ʥʝʦʙʭʽʜʥʦ ʩʪʚʦʨʠʪʠ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʚʠʜʫʪʠ 

ʙʫʣʴʙʘʰʢʫ ʧʦʚʽʪʨʷ ʯʝʨʝʟ ʥʠʞʥʽʡ ʢʽʥʝʮʴ ʢʘʧʽʣʷʨʥʦʾ ʪʨʫʙʢʠ ʜʽʘʤʝʪʨʦʤ 0,5 

ʤʤ, ʦʧʫʱʝʥʠʡ ʚ ʚʦʜʫ ʥʘ ʛʣʠʙʠʥʫ 2 ʤʤ [2]? 

5. (ʇ). ɼʦʪʦʨʢʘʥʥʷ ʜʦ ʩʪʽʥʦʢ ʥʘʤʝʪʫ ʥʝ ʟʤʽʥʶʻ ʚʽʜʩʪʘʥʝʡ ʤʽʞ 

ʚʦʣʦʢʥʘʤʠ, ʘ ʦʪʞʝ, ʽ ʣʘʧʣʘʩʽʚʩʴʢʦʛʦ ʪʠʩʢʫ. ʏʦʤʫ ʞ ʜʦʱʦʚʫ ʧʦʛʦʜʫ ʜʣʷ 
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ʪʦʛʦ, ʱʦʙ ʥʝ ʧʨʦʪʝʢʣʘ ʚʦʜʘ, ʥʝ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʜʦʪʠʢʘʪʠʩʷ ʜʦ ʚʥʫʪʨʽʰʥʽʭ 

ʩʪʽʥʦʢ [2]? 

6. (ʇ). ɺʦʜʘ, ʷʢ ʚʠ ʟʥʘʻʪʝ, ʟʤʦʯʫʻ ʩʪʽʥʢʠ ʩʢʣʷʥʦʾ ʧʦʩʫʜʠʥʠ. ʆʪʞʝ, 

ʚʦʥʘ ʧʦʚʠʥʥʘ ʚʠʣʠʚʘʪʠʩʴ ʚʞʝ ʪʦʜʽ, ʢʦʣʠ ʛʦʨʠʟʦʥʪʘʣʴʥʘ ʧʦʚʝʨʭʥʷ ʱʝ ʥʝ 

ʜʦʩʷʛʣʘ ʢʨʘʾʚ ʧʦʩʫʜʠʥʠ. ʏʦʤʫ ʞ ʥʘ ʧʨʘʢʪʠʮʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘʚʧʘʢʠ [2]? 

ɺʠʩʥʦʚʦʢ. ʃʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ʯʘʩʪʢʦʚʦ-ʧʦʰʫʢʦʚʦʛʦ ʭʘʨʘʢʪʝʨʫ ʟ 

ʄʅʌ ʤʦʜʝʣʶʶʪʴ ʧʽʟʥʘʚʘʣʴʥʫ ʜʽʷʣʴʥʽʩʪʴ ʩʪʫʜʝʥʪʽʚ, ʨʦʟʚʠʚʘʶʪʴ 

ʪʚʦʨʯʽʩʪʴ, ʨʦʟʫʤʦʚʫ ʘʢʪʠʚʥʽʩʪʴ 

ʇʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʧʨʦʙʣʝʤʠ ʚʙʘʯʘʻʤʦ ʫ ʨʦʟʨʦʙʣʝʥʥʽ 

ʜʠʜʘʢʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʯʘʩʪʢʦʚʦ-ʧʦʰʫʢʦʚʦʾ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ʟ 

ʜʠʩʮʠʧʣʽʥʠ ʟʘ ʝʪʘʣʦʥʥʠʤʠ ʚʠʤʽʨʥʠʢʘʤʠ ʷʢʦʩʪʽ ʟʥʘʥʴ çʄʝʪʦʜʠʢʠ 

ʥʘʚʯʘʥʥʷ ʬʽʟʠʢʠè. 
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ʆ. ɺ. ɿʝʣʝʥʩʴʢʠʡ, ʢʘʥʜʠʜʘʪ ʬʽʟʽʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʥʘʫʢ, ʘʩʠʩʪʝʥʪ 

ɼʆʉʃɯɼɾɽʅʅʗ ɻʆʈɽʅʐʊʁʆɺʀʍ ʄɸʊʈʀʎʔ 
ʇʆʂɸɿʅʀʂɯɺ 

ʋ ʨʦʙʦʪʽ ʜʦʩʣʽʜʞʫʶʪʴʩʷ ʚʩʣʘʩʪʠʚʦʩʪʽ ɻʦʨʝʥʰʪʝʡʥʦʚʠʭ ʤʘʪʨʠʮʴ  
ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʤʘʪʨʠʮʷ ʧʦʢʘʟʥʠʢʽʚ, ɻʦʨʝʥʰʪʝʡʥʦʚʘ ʤʘʪʨʠʮʷ. 

ʆʜʠʥ ʽʟ ʘʩʧʝʢʪʽʚ ʪʝʦʨʽʾ ʢʽʣʝʮʴ ʻ ʚʠʚʯʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʽʣʝʮʴ ʟʘ 
ʜʦʧʦʤʦʛʦʶ ʪʝʦʨʽʾ ʛʨʘʬʽʚ. ʂʦʞʥʠʡ ʯʝʨʝʧʠʯʥʠʡ ʧʦʨʷʜʦʢ ʧʦʚʥʽʩʪʶ 
ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʚʦʻʶ ʤʘʪʨʠʮʝʶ ʧʦʢʘʟʥʠʢʽʚ ʽ ʜʠʩʢʨʝʪʥʦ ʥʦʨʤʦʚʘʥʠʤ 
ʢʽʣʴʮʝʤ. ɹʘʛʘʪʦ ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʘʢʠʭ ʢʽʣʝʮʴ ʧʦʚʥʽʩʪʶ ʚʠʟʥʘʯʘʶʪʴʩʷ ʾʭ 
ʤʘʪʨʠʮʷʤʠ ʧʦʢʘʟʥʠʢʽʚ, ʟʦʢʨʝʤʘ, ʩʘʛʘʡʜʘʢʠ ʪʘʢʠʭ ʢʽʣʝʮʴ. ʇʦʨʽʚʥʷʥʦ 
ʥʝʜʘʚʥʦ ʤʘʪʨʠʮʽ ʧʦʢʘʟʥʠʢʽʚ ʩʪʘʣʠ ʦʢʨʝʤʠʤ ʦʙôʻʢʪʦʤ ʚʠʚʯʝʥʥʷ. ʉʘʛʘʡʜʘʢ 
ʤʘʪʨʠʮʽ ʧʦʢʘʟʥʠʢʽʚ ʩʧʽʚʧʘʜʘʻ ʟ ʩʘʛʘʡʜʘʢʦʤ ʯʝʨʝʧʠʯʥʦʛʦ ʧʦʨʷʜʢʫ ʟ ʜʘʥʦʶ 
ʤʘʪʨʠʮʝʶ ʧʦʢʘʟʥʠʢʽʚ. ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʤʘʪʨʠʮʴ ʧʦʢʘʟʥʠʢʽʚ ʪʘ ʾʭ 
ʩʘʛʘʡʜʘʢʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʘʢʦʞ ʢʦʤʙʽʥʘʪʦʨʥʽ ʪʘ ʛʝʦʤʝʪʨʠʯʥʽ ʤʝʪʦʜʠ. 

ɺ ʨʦʙʦʪʽ ʧʨʦʜʦʚʞʫʶʪʴʩʷ ʜʦʩʣʽʜʞʝʥʥʷ ʤʘʪʨʠʮʴ ʧʦʢʘʟʥʠʢʽʚ. ɺʦʥʘ 
ʧʨʠʩʚʷʯʝʥʘ ʜʦʩʣʽʜʞʝʥʥʶ ʛʦʨʝʥʰʪʝʡʦʚʠʭ ʤʘʪʨʠʮʴ ʧʦʢʘʟʥʠʢʽʚ. 

ʆʟʥʘʯʝʥʥʷ 1. ʄʘʪʨʠʮʷ =( ij) Mn( ) (Mn( ) ï ʮʝ ʢʽʣʴʮʝ ʤʘʪʨʠʮʴ 
ʨʦʟʤʽʨʥʦʩʪʽ n ʟ ʮʽʣʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ), ʜʣʷ  ʷʢʦʾ ʚʠʢʦʥʫʶʪʴʩʷ  ʥʘʩʪʫʧʥʽ 
ʫʤʦʚʠ:  

1) ij + jk  iʢ  ʜʣʷ ʚʩʽʭ i, j, k =1, é , n,  
2) ii = 0   ʜʣʷ ʚʩʽʭ  i=1, é , n, 

ʥʘʟʠʚʘʻʪʴʩʷ ʤʘʪʨʠʮʝʶ ʧʦʢʘʟʥʠʢʽʚ. ʄʘʪʨʠʮʷ ʧʦʢʘʟʥʠʢʽʚ, ʜʣʷ ʷʢʦʾ 
ʚʠʢʦʥʫʻʪʴʩʷ ʫʤʦʚʘ   

3) ij +  ji  Ó1  ʜʣʷ ʚʩʽʭ i, j {1,é , n} ( i j)  
 ʥʘʟʠʚʘʻʪʴʩʷ ʟʚʝʜʝʥʦʶ ʤʘʪʨʠʮʝʶ ʧʦʢʘʟʥʠʢʽʚ.  

ʅʝʭʘʡ =( ij) ï ʟʚʝʜʝʥʘ ʤʘʪʨʠʮʷ ʧʦʢʘʟʥʠʢʽʚ. ɺʚʝʜʝʤʦ ʤʘʪʨʠʮʶ 
(1)

=( ij)= +ɽn Mn( ),  ʜʝ ɽn ï ʦʜʠʥʠʯʥʘ ʤʘʪʨʠʮʷ. ɺʚʝʜʝʤʦ ʤʘʪʨʠʮʶ 

(2)
=( ij) Mn( ): ij= }{min

kjik
k

.  

ʆʟʥʘʯʝʥʥʷ 2. ʉʘʛʘʡʜʘʢʦʤ  ʟʚʝʜʝʥʦʾ ʤʘʪʨʠʮʽ ʧʦʢʘʟʥʠʢʽʚ Q=Q( ) 
ʥʘʟʠʚʘʻʪʴʩʷ ʩʘʛʘʡʜʘʢ, ʤʘʪʨʠʮʷ ʩʫʤʽʞʥʦʩʪʽ ʷʢʦʛʦ ʟʘʜʘʻʪʴʩʷ ʬʦʨʤʫʣʦʶ 
[Q]=  

(2)
- 

(1)
.   

ɼʣʷ ʝʣʝʤʝʥʪʽʚ ʤʘʪʨʠʮʽ ʩʫʤʽʞʥʦʩʪʽ ʩʘʛʘʡʜʘʢʘ Q ʤʘʻʤʦ ʥʘʩʪʫʧʥʽ 
ʬʦʨʤʫʣʠ:  

qij= ij- ij=
ijkjik

k
min = 

,
min 1, min( )ik kj ij

k i j

= 
,

min 1, min( )ik kj ij
k i j

. 

 

qii=
iikiik

k
min =

kiik
ik

min,2min -1=

1min,1min
kiik

ik

. 

ɿʚʽʜʩʠ ʦʪʨʠʤʫʻʤʦ, ʱʦ qij=1 ʧʨʠ iÍj ʪʦʜʽ ʽ ʪʽʣʴʢʠ ʪʦʜʽ, ʢʦʣʠ ik + kj > 
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ij ʜʣʷ ʚʩʽʭ kÍi, j.  qii=1 ʪʦʜʽ ʽ ʪʽʣʴʢʠ ʪʦʜʽ, ʢʦʣʠ ik + ki >1  ʜʣʷ ʚʩʽʭ kÍi. 
ʆʟʥʘʯʝʥʥʷ 3. ɿʚʝʜʝʥʽ ʤʘʪʨʠʮʽ ʧʦʢʘʟʥʠʢʽʚ 1 ʽ 2 ʥʘʟʠʚʘʶʪʴʩʷ 

ʝʢʚʽʚʘʣʝʥʪʥʠʤʠ, ʷʢʱʦ ʦʜʥʫ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʟ ʽʥʰʦʾ ʟʘ ʜʦʧʦʤʦʛʦʶ  
ʝʣʝʤʝʥʪʘʨʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʜʚʦʭ ʪʠʧʽʚ:  

1) ɺʽʜʥʷʪʠ ʮʽʣʝ ʯʠʩʣʦ t ʚʽʜ ʝʣʝʤʝʥʪʽʚ ʽ
ʛʦ

 ʨʷʜʢʘ ʪʘ ʜʦʙʘʚʠʪʠ  ʮʝ  
ʯʠʩʣʦ  ʜʦ ʝʣʝʤʝʥʪʽʚ  ʽ

ʛʦ   
ʩʪʦʚʧʯʠʢʘ,  

2) ʇʦʤʽʥʷʪʠ ʤʽʩʮʷʤʠ  ʜʚʘ ʨʷʜʢʠ ʽ ʧʦʤʽʥʷʪʠ ʤʽʩʮʷʤʠ ʜʚʘ ʩʪʦʚʧʯʠʢʘ 
ʟ ʪʘʢʠʤʠ ʞ ʥʦʤʝʨʘʤʠ.  

ʆʟʥʘʯʝʥʥʷ 4. ʉʘʛʘʡʜʘʢ Q ʥʘʟʠʚʘʻʪʴʩʷ ʜʦʧʫʩʪʠʤʠʤ, ʷʢʱʦ icʥʫʻ 
ʟʚʝʜʝʥʘ  ʤʘʪʨʠʮʷ ʧʦʢʘʟʥʠʢʽʚ , ʪʘʢʘ ʱʦ Q( ) =Q. 

ʆʟʥʘʯʝʥʥʷ 5.  ɿʚʝʜʝʥʘ  ʤʘʪʨʠʮʷ ʧʦʢʘʟʥʠʢʽʚ ʥʘʟʠʚʘʻʪʴʩʷ 
ʛʦʨʝʥʰʪʝʡʥʦʚʦʶ, ʷʢʱʦ ʽʩʥʫʻ ʧʽʜʩʪʘʥʦʚʢʘ  ʜʣʷ  ʤʥʦʞʠʥʠ {1, 2, 3, é, n} 
ʪʘʢʘ, ʱʦ ik+ k (i)= i (i) ʜʣʷ i, k=1, é, n. 

ʆʟʥʘʯʝʥʥʷ 6. ʇ̔ ʜʩʪʘʥʦʚʢʘ    ʛʦʨʝʥʰʪʝʡʥʦʚʦʾ ʤʘʪʨʠʮʽ  ʥʘʟʠʚʘʻʪʴʩʷ 
ʧʽʜʩʪʘʥʦʚʢʦʶ ʂʠʨʠʯʝʥʢʘ. 

ʆʟʥʘʯʝʥʥʷ 7. ʅʝʭʘʡ  ï ʧʽʜʩʪʘʥʦʚʢʘ ʤʥʦʞʠʥʠ {1, 2, é, n}. ʊʦʜʽ P =
n

i
ii

e
1

)(
 ʥʘʟʠʚʘʻʪʴʩʷ ʤʘʪʨʠʮʝʶ ʧʽʜʩʪʘʥʦʚʢʠ. 

ʇʨʠʢʣʘʜ ʛʦʨʝʥʰʪʝʡʥʦʚʦʾ ʤʘʪʨʠʮʽ: 

Hn=

0 0 0 ... 0 0 0

1 0 0 ... 0 0 0

1 1 0 ... 0 0 0

... ... ... ... ... ... ...

1 1 1 ... 0 0 0

1 1 1 ... 1 0 0

1 1 1 ... 1 1 0

. 

ʎʝ ʛʦʨʝʥʰʪʝʡʥʦʚʘ ʤʘʪʨʠʮʷ ʟ ʧʽʜʩʪʘʥʦʚʢʦʶ ʂʠʨʠʯʝʥʢʘ  

 =  (Hn)=

nn

n

...1

1...21 . 

ʆʟʥʘʯʝʥʥʷ 8.  ʄʘʪʨʠʮʷ ɸ=( ij) ï ʥʘʟʠʚʘʻʪʴʩ ̫ (0, 1, 2) - ʤʘʪʨʠʮʝʶ, 
ʷʢʱʦ ij {0, 1, 2}. 

ʊʝʦʨʝʤʘ 9. ɼʣʷ ʜʦʚʽʣʴʥʦʾ ʧʽʜʩʪʘʥʦʚʢʠ  ʙʝʟ ʬʽʢʩʦʚʘʥʠʭ ʝʣʝʤʝʥʪʽʚ 

ʽʩʥʫʻ ʛʦʨʝʥʰʪʝʡʥʦʚʘ (0, 1, 2) ï ʤʘʪʨʠʮʷ ɻ  ʟ ʧʽʜʩʪʘʥʦʚʢʦʶ (ɻ)= . 

ɼʦʚʝʜʝʥʥʷ. ɿʘʜʘʤʦ ʝʣʝʤʝʥʪʠ ij   ʤʘʪʨʠʮʽ ɻ = ɻ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ:  
Ӟii=0 ʪʘ i  (i) =2 ʜʣʷ i=1, é, n; 
Ӟij=1 ʜʣʷ i j  ʪʘ  j (i) (i, j= 1,é, n).  
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ʇʦʢʘʞʝʤʦ, ʱʦ =( ij) ï ʛʦʨʝʥʰʪʝʡʥʦʚʘ  ʤʘʪʨʠʮʷ.  

ʆʩʢʽʣʴʢʠ  ij 1  ʜʣʷ i j, ʪʦ ij + ji  >0 ʜʣʷ i j.  
ʅʝʨʽʚʥʽʩʪʴ ij + jk iʢ  ʚʠʢʦʥʫʻʪʴʩʷ, ʷʢʱʦ ʜʚʘ ʽʥʜʝʢʩʠ  ʩʧʽʚʧʘʜʘʶʪʴ. 

ʗʢʱʦ ʚʩʽ ʪʨʠ ʽʥʜʝʢʩʠ ʨʽʟʥʽ, ʪʦ  ʥʝʨʽʚʥʽʩʪʴ ʚʠʢʦʥʫʻʪʴʩʷ, ʙʦ ij, jk, iʢ {1, 2}. 
ʇʦʢʘʞʝʤʦ, ʱʦ ik + k  (i)= i  (i)  ʜʣʷ i, k=1, é, n. ʗʢʱʦ k=i  ʘʙʦ 

k= (i), ʪʦ ʨʽʚʥʽʩʪʴ ʦʯʝʚʠʜʥʘ. ʗʢʱʦ k i ʪʘ k  (i), ʪʦ ik=1 , k  (i)=1, i  

(i)=2  ʽ ʨʽʚʥʽʩʪʴ ʚʠʢʦʥʫʻʪʴʩʷ.  

ʆʪʞʝ, ɻ =( ij) ï  ʛʦʨʝʥʰʪʝʡʥʦʚʘ ʟʚʝʜʝʥʘ ʤʘʪʨʠʮʷ ʧʦʢʘʟʥʠʢʽʚ ʟ 
ʧʽʜʩʪʘʥʦʚʢʦʶ . ʊʝʦʨʝʤʘ ʜʦʚʝʜʝʥʘ. 

 ʂʨʠʪʝʨʽʡ ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ ʜʣʷ ʮʠʢʣʽʯʥʠʭ ʛʦʨʝʥʰʪʝʡʥʦʚʠʭ 
ʤʘʪʨʠʮʴ.  

 ʅʝʭʘʡ ɻ=( ij)  Mn( ) ï ʛʦʨʝʥʰʪʝʡʥʦʚʘ ʤʘʪʨʠʮʷ ʽʟ ʮʠʢʣʽʯʥʦʶ 

ʧʽʜʩʪʘʥʦʚʢʦʶ ʂʠʨʠʯʝʥʢʘ, k=

2

n
. ʇʦʟʥʘʯʠʤʦ S(ɻ, ů)=

n

i
ii

1
)(

. 

ʊʝʦʨʝʤʘ 10. ʗʢʱʦ ɻ1, ɻ2 Mn( ) ï ʛʦʨʝʥʰʪʝʡʥʦʚʽ ʤʘʪʨʠʮʽ  ʽʟ 
ʮʠʢʣʽʯʥʦʶ ʧʽʜʩʪʘʥʦʚʢʦʶ  ů ̔  S(ɻ1, ů

i
)= S(ɻ2, ů

i
) ʜʣʷ i= 1, é, k, ʪʦ ɻ1 ɻ2.  

ɼʦʚʝʜʝʥʥʷ.  ʅʝ  ʟʤʝʥʰʫʶʯʠ ʟʘʛʘʣʴʥʦʩʪʽ ʤʦʞʥʘ  ʚʚʘʞʘʪʠ, ʱʦ ů =(1 2 
é n). (ʎʴʦʛʦ ʟʘʚʞʜʠ ʤʦʞʥʘ ʜʦʩʷʛʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʣʝʤʝʥʪʘʨʥʦʛʦ  
ʧʝʨʝʪʚʦʨʝʥʥʷ 2-ʛʦ ʪʠʧʫ). ʅʝʭʘʡ ɻ1=(bij), ɻ2=(cij) ï ʛʦʨʝʥʰʪʝʡʥʦʚʽ ʤʘʪʨʠʮʽ 
ʟ ʧʽʜʩʪʘʥʦʚʢʦʶ ů. 

ɻ1=
12

2 1

1

1

0 ...
0 ...

... ... ... ...
... 0
... 0

n n

n n

n

b

b
b

b

,     ɻ2=
12

2 1

1

1

0 ...
0 ...

... ... ... ...
... 0
... 0

n n

n n

n

ʩ

ʩ
ʩ

ʩ

. 

ɺʠʢʦʥʘʻʤʦ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʝʣʝʤʝʥʪʘʨʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʧʝʨʰʦʛʦ ʪʠʧʫ 
ʟʘ ʥʘʩʪʫʧʥʠʤ ʘʣʛʦʨʠʪʤʦʤ: 

ʋ ʤʘʪʨʠʮʽ ɻ1  ʚʽʜ  ʜʨʫʛʦʛʦ ʩʪʦʚʧʯʠʢʘ ʚʽʜʥʽʤʝʤʦ b12-c12  ʽ ʜʦ ʜʨʫʛʦʛʦ 
ʨʷʜʢʘ ʜʦʜʘʤʦ b12-c12.  ʇʦʟʥʘʯʠʤʦ ʥʦʚʫ ʤʘʪʨʠʮʶ ʯʝʨʝʟ ɻ1=(bij). ʇʨʠ ʮʴʦʤʫ 
ʟʥʘʯʝʥʥʷ ʚʠʨʘʟʫ S(ɻ1, ů

i
) ʥʝ ʟʤʽʥʠʣʦʩʷ. 

ʋ ʤʘʪʨʠʮʽ ɻ1 ʚʽʜ  ʪʨʝʪʴʦʛʦ  ʩʪʦʚʧʯʠʢʘ ʚʽʜʥʽʤʝʤʦ b23-c23 ̔  ʜʦ ʪʨʝʪʴʦʛʦ 
ʨʷʜʢʫ ʜʦʜʘʤʦ b23-c23  (b23 ï ʮʝ ʝʣʝʤʝʥʪ ñʥʦʚʦʾò ʤʘʪʨʠʮʽ ɻ1).  ʇʦʟʥʘʯʠʤʦ 
ʦʪʨʠʤʘʥʫ ʤʘʪʨʠʮʶ ʯʝʨʝʟ ɻ1=(bij). ʇʨʦʜʦʚʞʠʤʦ ʘʣʛʦʨʠʪʤ. ʇʽʩʣʷ n-1 
ʢʨʦʢʽʚ ʦʜʝʨʞʠʤʦ: 

b12=c12, b23=c23,é, bn-1,n=cn-1,n. 

ʇʝʨʝʪʚʦʨʝʥʥʷ ʧʝʨʰʦʛʦ ʪʠʧʫ  ʥʝ ʟʤʽʥʶʻ ʩʫʤʫ 

n

i
ii

b
1

)(
. ʊʦʤʫ 

b12 + b23+é+bn-1n+bn1=c12+c23+é+cn-1,n+cn1. 
ɿʚʽʜʩʠ ʦʜʝʨʞʫʻʤʦ, ʱʦ bn1= cn1. ʆʪʞʝ, ʚ ʤʘʪʨʠʮʷʭ ɻ1 ʽ ɻ2   bi (i)= ci (i) 

ʜʣʷ ʚʩʽʭ i..  
ɼʦʚʝʜʝʤʦ, ʱʦ ɻ1 =ɻ2. ʅʝʭʘʡ x=b13.  ʊʦʜʽ  
b32=b12-x, b24=b34-b32=b34-b12+x, b43=b23-b24=b23-b34+b12-x; 
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b35=b45-b43=b45-b23+b34-b12+x. 

ʇʨʦʜʦʚʞʠʤʦ ʜʘʣʽ, ʧʦʢʠ ʥʝ ʟʥʘʡʜʝʤʦ ʚʩʽ ʝʣʝʤʝʥʪʠ ʚʠʛʣʷʜʫ 
)(2 ii

b .  

S(ɻ1, ů
2
)=b13+b24+b35+é+bn-2,n+bn-1,1+bn2=nx+F(b12, b23,....,bn-1n, bn1). 

ʅʝʭʘʡ ʫ=ʩ13.  ɸʙʩʦʣʶʪʥʦ ʘʥʘʣʦʛʽʯʥʦ ʦʜʝʨʞʫʻʤʦ  
S(ɻ2, ů

2
)=ʩ13+ʩ24+ʩ35+é+ ʩn-2,n+ʩn-1,1+cn2=ny+F(c12, c23,..,cn-1n, cn1). 

ʆʩʢʽʣʴʢʠ S(ɻ1, ů
2
)= S(ɻ2, ů

2
), ʪʦ  

ny+F(c12, c23,é, cn-1,n, cn1)=nx+F(b12, b23,é, bn-1,n, bn1).  
 (1) 

ʂʨʽʤ ʪʦʛʦ 
c12= b12,  c23= b23, ... ,  cn1= bn1. 
ʊʦʤʫ  
F(c12, c23,..,cn-1n, cn1)=F(b12, b23,..,bn-1n, bn1)   (2) 

ɿ (1) ʪʘ (2)  ʚʠʧʣʠʚʘʻ, ʱʦ nx=ny, ʪʦʤʫ x=y.  ʆʪʞʝ, 
2 21 (1) 1 (1)

b c . 

ɸʥʘʣʦʛʽʯʥʠʤʠ ʤʽʨʢʫʚʘʥʥʷʤʠ ʦʪʨʠʤʫʻʤʦ, ʱʦ 
2 2( ) ( )i i i i

b c  ʜʣʷ ʚʩʽʭ i. 

ʂʨʽʤ ʮʴʦʛʦ, ʟ ʨʽʚʥʦʩʪʽ  

2 2 2 2( ) ( )( ) ( ) ( ) ( ) ( ) ( )i i i ii i i i i i i i
b b b c c c  

 ʤʘʻʤʦ 
2 2( ) ( ) ( ) ( )i i i i

b c  ʘʙʦ 
1 1( ) ( )n ni i i i

b c .  

ɸʙʩʦʣʶʪʥʦ ʘʥʘʣʦʛʽʯʥʦ  ʟ  ʨʽʚʥʦʩʪʽ S(ɻ1, ů
3
)= S(ɻ2, ů

3
) ʚʠʧʣʠʚʘʻ, ʱʦ  

3 3( ) ( )i i i i
b c , 

2 2( ) ( )n ni i i i
b c , 

 ʟ  ʨʽʚʥʦʩʪʽ S(ɻ1,  ů
k
)= S(ɻ2,  ů

k
) ʚʠʧʣʠʚʘʻ, ʱʦ   

( ) ( )k ki i i i
b c , 

( 1) ( 1)( ) ( )n k n ki i i i
b c . 

ʗʢʱʦ n ʧʘʨʥʝ ʯʠʩʣʦ, ʪʦ n-(k-1)=k+1 ʽ ʪʝʦʨʝʤʘ ʜʦʚʝʜʝʥʘ. ʗʢʱʦ n 
ʥʝʧʘʨʥʝ ʯʠʩʣʦ, ʪʦ n-(k-1)=k+2 ʽ ʟʘʣʠʰʠʣʦʩʷ ʜʦʚʝʩʪʠ, ʱʦ 

1 1( ) ( )k ki i i i
b c . ʅʝʩʢʣʘʜʥʦ ʧʦʤʽʪʠʪʠ, ʱʦ ʜʣʷ ʥʝʧʘʨʥʦʛʦ n b1k+2=F1(b12, 

b23, ..., bn-1n, bn1), ʪʦʤʫ 1 1( ) ( )k ki i i i
b c . ʊʝʦʨʝʤʘ ʜʦʚʝʜʝʥʘ. 
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