
 2 

ɺʝʩʪʥʠʢ ʂʅʋ ʠʤ. ɾ.ɹʘʣʘʩʘʛʳʥʘ: ʉʝʨʠʷ 5: ʊʨʫʜʳ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ. ï ɺʳʧʫʩʢ 4: ʊʨʫʜʳ ʂʅʋ 

ʠʤ.ɾ.ɹʘʣʘʩʘʛʳʥʘ. ɽʩʪʝʩʪʚʝʥʥʳʝ ʠ ʛʫʤʘʥʠʪʘʨʥʳʝ ʥʘʫʢʠ.  ï ɹʠʰʢʝʢ: ʂʅʋ, 2010. ï 600 ʩ.  

 
ʈʝʢʦʤʝʥʜʦʚʘʥʦ ʈʝʜʘʢʮʠʦʥʥʦ-ʠʟʜʘʪʝʣʴʩʢʠʤ ʩʦʚʝʪʦʤ ʂʅʋ ʠʤ. ɾ.ɹʘʣʘʩʘʛʳʥʘ 

  

 
ɻʣʘʚʥʘʷ ʨʝʜʘʢʮʠʦʥʥʘʷ ʢʦʣʣʝʛʠʷ: 

 

ɸ.ɸ. ɸʢʫʥʦʚ, 

ʠ.ʦ. ʨʝʢʪʦʨʘ ʂʅʋ ʠʤ.ɾ.ɹʘʣʘʩʘʛʳʥʘ, ʜʦʢʪʦʨ ʠʩʪʦʨʠʯʝʩʢʠʭ ʥʘʫʢ,  ʧʨʦʬʝʩʩʦʨ 

(ʛʣʘʚʥʳʡ ʨʝʜʘʢʪʦʨ) 

ʊ.ʊ. ʂʘʨʘʢʝʝʚ 

ʧʨʦʨʝʢʪʦʨ ʧʦ ʥʘʫʯʥʦʡ ʨʘʙʦʪʝ ʠ ʠʥʥʦʚʘʮʠʷʤ, 
ʢʘʥʜʠʜʘʪ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ 

(ʟʘʤʝʩʪʠʪʝʣʴ ʛʣʘʚʥʦʛʦ ʨʝʜʘʢʪʦʨʘ) 

ʉ.ɾ. ʊʦʢʪʦʤʳʰʝʚ, 

ʘʢʘʜʝʤʠʢ ʅɸʅ ʂʈ, ʜʦʢʪʦʨ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ɺ.ɸ. ʇʝʯʝʥʦʚ, 

 ʯʣʝʥ-ʢʦʨʨ, ʅɸʅ ʂʈ, ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ  ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ɻ.ɸ. ʄʫʢʘʤʙʘʝʚʘ, 

 ʜʦʢʪʦʨ ʶʨʠʜʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʃ.ɺ. ʊʫʟʦʚ, 

ʜʦʢʪʦʨ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ  

ʀ.ʏ. ʀʩʘʤʠʜʠʥʦʚ, 

ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

  ɸ.ɸ. ɸʨʟʳʤʘʪʦʚʘ, 

ʜʦʢʪʦʨ ʠʩʪʦʨʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

 

 
ʈʝʜʘʢʮʠʦʥʥʘʷ ʢʦʣʣʝʛʠʷ ʚʳʧʫʩʢʘ: 

ʄ.ʄ. ʂʫʯʫʢʦʚ, ʜʦʢʪʦʨ ʠʩʪʦʨʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ (ʧʨʝʜʩʝʜʘʪʝʣʴ) 

ɸ.ɸ. ʏʝʢʝʝʚ, ʜʦʢʪʦʨ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʉ.ʂ. ʂʘʜʳʰʝʚ, ʢʘʥʜʠʜʘʪ  ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʈ.ʂ. ʉʘʨʳʤʟʘʢʦʚʘ, ʜʦʢʪʦʨ ʭʠʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 
ʊ.ɿ. ʅʠʷʟʦʚ, ʜʦʢʪʦʨ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ɸ.ʉ. ʉʘʨʳʙʘʝʚ, ʜʦʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ɸ.ɸ. ɸʩʘʥʦʚʘ, ʜʦʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʉ.ʊ. ʊʦʷʣʠʝʚ,  ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ  ʥʘʫʢ, ʠ.ʦ. ʧʨʦʬʝʩʩʦʨʘ 

ɸ.ʉ. ʈʘʠʤʢʫʣʦʚʘ, ʢʘʥʜʠʜʘʪ  ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ  ʥʘʫʢ, ʜʦʮʝʥʪ 

ʂ.ʉ. ʈʘʤʘʥʢʫʣʦʚ,  ʢʘʥʜʠʜʘʪ ʶʨʠʜʠʯʝʩʢʠʭ ʥʘʫʢ, ʠ.ʦ. ʧʨʦʬʝʩʩʦʨʘ 

ɹ.ʄ. ɾʫʤʘʙʘʝʚ, ʢʘʥʜʠʜʘʪ ʠʩʪʦʨʠʯʝʩʢʠʭ ʥʘʫʢ,  ʧʨʦʬʝʩʩʦʨ 

ɸ.ɼ. ʍʘʣʠʣʦʚ, ʢʘʥʜʠʜʘʪ ʬʠʣʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

 
 

 

É  ʂʅʋ ʠʤ.ɾ.ɹʘʣʘʩʘʛʳʥʘ, 2010 

 

 
ISSN 1694-545Ɂ   
 
 
 

ȼɑɐɌɖɞɚɜɧ  Ⱥ.ȴ. ȶɚɏɌɕ,   ɞɑɡəɔɣɑɝɖɔɕ ɜɑɐɌɖɞɚɜ ȹ.Ȼ. Ȱɚɢɑəɖɚ 
ȶɚɘɛɨɪɞɑɜəɧɕ əɌɍɚɜ ɔ ɎɑɜɝɞɖɌ  ȼ.ȸ. ȹɧɫɓɍɑɖɚɎɌ, ɀ.ȶ. ɉɝɑəɖɌəɚɎɌ 

 
 

ȽɐɌəɚ Ɏ əɌɍɚɜ 25.07.2010 ɏ.     ȻɚɐɛɔɝɌəɚ Ɏ ɛɑɣɌɞɨ 2.06.08 
ɀɚɜɘɌɞ ɍɟɘɌɏɌ 60ɡ84 1/ 8  75 ɛ.ɗ.    ȻɑɣɌɞɨ ɚɠɝɑɞəɌɫ.    ȳɌɖɌɓ ʈ79.  ȾɔɜɌɒ 200 ɩɖɓ. 

_____________________________________ 
 

ȺɞɛɑɣɌɞɌəɚ Ɏ ɞɔɛɚɏɜɌɠɔɔ ȶȹȿ ɔɘ. Ȳ.ȭɌɗɌɝɌɏɧəɌ  



 3 

ɹʝʨʠʢʭʘʥʦʚʘ ɻ.ɽ., ʂʘʥʛʫʞʠʥ ɹ.ɽ. ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʢʦʣʝʙʘʥʠʡ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʧʣʘʩʪʠʥʳ ʩ ʫʯʝʪʦʤ 

ʪʦʯʝʯʥʳʭ ʩʚʷʟʝʡ ééééééééééééééééééééééééééééééé..ééééé..5 

ʀ.ɸ. ʋʩʝʥʦʚ, ʅ.ʄ. ʉʫʣʘʡʤʘʥʢʫʣʦʚʘ ʈʝʛʫʣʷʨʠʟʘʮʠʷ ʨʝʰʝʥʠʷ ʦʜʥʦʛʦ ʢʣʘʩʩʘ ʥʝʣʠʥʝʡʥʦʛʦ ʠʥʪʝʛʨʘʣʴʥʦʛʦ 

ʫʨʘʚʥʝʥʠʷ ʧʝʨʚʦʛʦ ʨʦʜʘ ééééééééééééééééééééééééééééééééé..16 

ʂʘʥʝʪʦʚ ɹ.ʕ., ʀʩʤʘʥʦʚʘ ɸ.ɼʞ. ʆ ʨʘʚʥʦʤʝʨʥʦ ʣʠʥʜʝʣʝʬʦʚʳʭ ʦʪʦʙʨʘʞʝʥʠʷʭ ééééééééééé.22 

ʂʘʥʝʪʦʚ ɹ.ʕ. ʆʙ ʦʜʥʦʤ ʜʦʩʪʘʪʦʯʥʦʤ ʫʩʣʦʚʠʠ ʨʝʰʝʪʢʝ ʨʘʚʥʦʤʝʨʥʳʭ ʩʪʨʫʢʪʫʨééééééé.ééé.25 

ʊʦʢʪʦʨʙʘʝʚ ɸ.ʄ. ʈʘʟʨʝʰʠʤʦʩʪʴ ʦʜʥʦʡ ʤʦʜʝʣʠ ʨʝʘʛʠʨʫʶʱʝʡ ʩʤʝʩʠ ʛʘʟʦʚéééééééééééé...29 

ʐʘʨʰʝʢʝʝʚ ʆ.ʐ., ʀʤʘʥʘʣʠʝʚ ʋ., ʉʘʛʳʥʙʘʝʚʘ ʄ. ʄʦʜʠʬʠʮʠʨʦʚʘʥʥʘʷ ʪʝʦʨʠʷ ʪʷʛʦʪʝʥʠʷ ʩ ʫʯʝʪʦʤ ʪʝʥʟʦʨʘ 

ʈʠʤʘʥʘ ʠ ʩʪʘʨʰʠʭ ʧʨʦʠʟʚʦʜʥʳʭéééééééééééééééééééééééééééééé.35 

ʀʤʘʥʘʣʠʝʚ ʋ. ʄ., ʂʘʣʢʦʞʦ ʢʳʟʳ ʅʫʨʢʘʣ ʊʝʤʘ ʯʠʩʣʝʥʥʳʡ ʘʥʘʣʠʟ ʵʚʦʣʶʮʠʠ ʩʢʘʣʷʨʥʳʭ ʟʚʝʟʜéééé.40 

ʋʩʝʥʘʣʠʝʚʘ ɼ.ɸ. ʇʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʢʘʢ ʠʩʪʦʯʥʠʢ ʨʘʟʚʠʪʠʷ ʩʦʮʠʘʣʴʥʦʡ ʩʬʝʨʳééé...284 

ʊʠʣʝʢʝʝʚʘ ʅ.ɸ. ʆʩʥʦʚʳ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ  ʠ ʝʛʦ ʘʩʧʝʢʪʳééééééééééé..éé287 

ʈʘʠʤʢʫʣʦʚʘ ɸ.ʉ. ɹʠʣʠʤ ʙʝʨװװ ʩʠʩʪʝʤʘʩʳʥ ʤʦʜʝʨʥʠʟʘʮʠʷʣʦʦ ʧʨʦʙʣʝʤʘʩʳ ʞʘʥʘ  ʙʦʣʦʯʦʢ  ʤʫʛʘʣʠʤʜʝʨʜʠʥ 

ʧʨʦʬʝʩʩʠʦʥʘʣʜʳʢ ʢʦʤʧʝʪʝʥʮʠʷʣʘʨʳʥ ʢʘʣʳʧʪʘʥʜʳʨʫʫ ʤʘʩʝʣʝʣʝʨʠéééééééééééééé..é292 

ɸʤʘʥʙʘʝʚʘ ɻ.ʊ., ʋʨʘʣʠʝʚʘ ʏ.ʂ. ʈʦʣʴ ʢʘʬʝʜʨʳ çʦʩʥʦʚʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠè ʚ ʚʦʩʧʠʪʘʥʠʠ                 

ʩʪʫʜʝʥʪʦʚéééééééééééééééééééééééééééééééééééééééééé..296 

ʈʘʠʤʢʫʣʦʚʘ ɸ.ʉ.,ʊʝʤʠʨʘʣʠʝʚʘ ʊ.ʂ. ʈʦʣʴ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʦʙʫʯʝʥʠʷ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʙʫʜʫʱʝʛʦ ʫʯʠʪʝʣʷééééééééééééééééééééé....298 

ʂʨʘʩʥʠʮʢʠʡ ɺ.ɺ. ɼʠʜʘʢʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʠʥʪʝʛʨʘʮʠʠ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷéééééééééééé..é301 

ʂʝʥʘʥ ɺʫʨʛʫʥ.  ʏʝʪ ʪʠʣ ʞʘʥʘ ʦʢʫʪʫʫʯʫʣʘʨʜʳ  ʩʦʮʠʘʣʜʘʰʪʳʨʫʫ   ʤʘʩʝʣʝʣʝʨʠ...............................................304 

ɽʩʝʥʢʫʣʦʚʘ ɸ.ʅ. ʇʫʪʠ ʨʘʟʚʠʪʠʷ ʧʨʦʠʟʥʦʩʠʪʝʣʴʥʦʡ ʢʫʣʴʪʫʨʳ ʩʪʫʜʝʥʪʦʚ-ʢʳʨʛʳʟʦʚ ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ 
ʦʙʫʯʝʥʠʷ ʨʫʩʩʢʦʤʫ ʷʟʳʢʫééééééééééééééééééééééééééééééééé.307 

ɼʫʡʰʝʥʙʝʢʦʚʘ ɻ.ɼ. ɸʢʪʠʚʠʟʘʮʠʷ ʤʳʩʣʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʥʘ ʟʘʥʷʪʠʷʭ  ʨʫʩʩʢʦʛʦ ʷʟʳʢʘé310             

ɼʝʤʝʫʦʚʘ ʃ.ʅ. ʈʘʟʚʠʪʠʝ ʤʳʰʣʝʥʠʷ ʢʘʢ ʥʝʦʙʭʦʜʠʤʘʷ ʟʘʜʘʯʘ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʨʘʟʚʠʪʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ 

ʩʬʝʨʳ ʩʪʘʨʰʝʢʣʘʩʩʥʠʢʦʚééééééééééééééééééééééééééééééééé..312 

ɼʝʤʝʫʦʚʘ ʃ.ʅ. ʈʘʟʚʠʪʠʝ  ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ  ʩʧʦʩʦʙʥʦʩʪʝʡ ʫ ʩʪʘʨʰʝʢʣʘʩʩʥʠʢʦʚ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ    

ʰʢʦʣéééééééééééééééééééééééééééééééééééééééééé314 

ɹʠʡʥʘʟʘʨʦʚʘ ʅ.ʉ. ʕʬʬʝʢʪʠʚʥʳʡ ʤʝʪʦʜ ʦʙʫʯʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʨʝʜʩʪʚ ʜʨʘʤʘʪʠʟʘʮʠʠ 

ʈʘʠʤʢʫʣʦʚʘ ɸ.ʉ. ʊʝʥʜʝʥʮʠʠ ʠʥʪʝʨʥʘʮʠʦʥʘʣʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ  ʧʨʦʙʣʝʤʘ ʤʦʜʝʨʥʠʟʘʮʠʠ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷééééééééééééééééééééééééééééééééééé316 

ɹʝʢʪʫʨʛʘʥʦʚʘ ɻ.  ʆʨʛʘʥʠʟʘʮʠʷ ʧʨʦʬʠʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʰʢʦʣʝ-ʣʠʮʝʝ ˉ28ééééééééééé.319 

ɸʨʢʘʙʘʝʚʘ ɸ.ʉ. ʕʣ ʤʫʛʘʣʠʤʜʝʨʠʥʠʥ ʧʝʜʘʛʦʛʠʢʘʣʳʢ ʢʦʥʮʝʧʮʠʷʣʘʨʳ ʞʘʥʘ ʘʣʘʨʜʳ ʙʦʣʦʯʦʢ ʤʫʛʘʣʠʤʜʝʨʜʠʥ 
ʪʘʨʙʠʷʣʳʢ ʧʦʪʝʥʮʠʘʣʳʥ ʢʘʣʳʧʪʘʥʜʳʨʫʫʜʘ  ʨʦʣʫééééééééééééééééééééééé..323 

ɸʣʳʢʫʣʦʚ ʋ. ɼʫʭʦʚʥʦ-ʥʨʘʚʩʪʚʝʥʥʦʝ ʚʦʩʧʠʪʘʥʠʝ     ʩʪʫʜʝʥʪʦʚ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ                 

ʂʳʨʛʳʟʩʪʘʥʘéééééééééééééééééééééééééééééééééééééé...325 

ʕʣʝʙʝʩʦʚʘ  ɹ. ʋʣʫʫ ʞʘʟʫʫʯʫ ʏ. ɸʡʪʤʘʪʦʚʛʦ ʞʘʥʘ ʯʳʛʘʨʤʘʣʘʨʳʥʘ ʘʡʪʳʣʛʘʥ ʊʫʨʢʠʷʣʳʢ ʪװʨʢ ʩʳʥʯʳ, 

ʘʜʘʙʠʷʪʯʳʣʘʨʳʥʳʥ ʦʡ ʧʠʢʠʨʣʝʨʠ........................................................................................................................160 

ʏʝʨʠʢʙʘʝʚʘ ʅ. ʊʘʙʫ ʵʚʬʝʤʠʟʤʜʝʨʜʠʥ ʢʝʣʠʧ ʯʳʛʫʫ ʙʫʣʘʛʳ 

ʋʪʢʝʣʙʘʝʚʘ ɻ.ɾ., ʊʫʨʩʫʥʢʫʣʦʚʘ ʃ.ɸ., ʋʨʢʫʥʯʠʝʚʘ ɾ.ʆ.  ʀʟ ʠʩʪʦʨʠʠ ʨʘʟʚʠʪʠʷ ʣʘʪʠʥʩʢʦʛʦ ʷʟʳʢʘ 

ʊʦʢʪʦʩʫʥʦʚʘ ʆ.ɺ. ʉʠʩʪʝʤʳ ʥʝʚʝʨʙʘʣʴʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ 

ʊʦʢʪʦʨʙʘʝʚʘ ʊ.ʄ. PR ʠ ʨʝʢʣʘʤʘ ʢʘʢ ʬʦʨʤʘ ʜʠʘʣʦʛʘ ʚ ʢʳʨʛʳʟʩʢʦʷʟʳʯʥʳʭ ʉʄʀ 

ʊʦʢʪʦʙʘʝʚʘ ʏ.ʊ. ʆʩʦʙʝʥʥʦʩʪʠ ʩʪʠʣʠʩʪʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ ʚ ʪʚʦʨʯʝʩʪʚʝ ɸ.ʂʘʤʶ, ɾ.ʇ.ʉʘʨʪʨʘ ʠ                             

ʂ. ɾʫʩʫʙʘʣʠʝʚʘ 

ʉʫʣʘʡʤʘʥʢʫʣʦʚʘ ɸ. ʃʠʥʛʚʦʢʫʣʴʪʫʨʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʝʯʝʚʦʛʦ ʵʪʠʢʝʪʘ 

ɸ.ɻ. ʅʘʨʦʟʷ.  ʊʨʘʛʠʢʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʚ ʜʨʘʤʘʪʫʨʛʠʯʝʩʢʦʤ ʧʨʦʠʟʚʝʜʝʥʠʠ (ʥʘ ʤʘʪʝʨʠʘʣʝ ʧʴʝʩ ʄ. 

ɹʘʡʜʞʠʝʚʘ ʠ ɸ. ɺʘʤʧʠʣʦʚʘ) 

ɹʦʢʦʝʚʘ ʕ.ʄ., ɾʫʤʘʙʘʝʚʘ ʄ. ɼ. ʉʦʮʠʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʷʟʳʢʘ 



 4 

ɹʦʢʦʝʚʘ ʕ., ʄ,  ɾʫʤʘʙʘʝʚʘ ʄ., ɼ. ʈʝʯʝʚʦʡ ʘʢʪ 

ʄʘʨʘʟʳʢʦʚ ʊ.ʉ., ɹʘʡʪʘʢʦʚʘ ɼ.ʊ. ʊʘʚʪʦʣʦʛʠʷ ʞʘʥʘ ʧʣʝʦʥʘʟʤ 

ɸʥʜʘʰʝʚʘ ʌ.ʊ. ɺʣʠʷʥʠʝ ʵʪʥʦʣʠʥʛʚʠʩʪʠʯʝʩʢʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʧʨʠ ʩʦʧʦʩʪʘʚʣʝʥʠʠ   ʥʝʤʝʮʢʠʭ ʠ ʢʳʨʛʳʟʩʢʠʭ 

ʬʨʘʟʝʦʣʦʛʠʟʤʦʚ-ʟʦʦʥʠʤʦʚ 

ɸʥʜʘʰʝʚʘ ʌ.ʊ. ʂʣʘʩʩʠʬʠʢʘʮʠʷ   ʥʝʤʝʮʢʠʭ  ʠ  ʢʳʨʛʳʟʩʢʠʭ ʦʧʦʨʥʳʭ ʣʝʢʩʝʤ- ʟʦʦʥʠʤʦʚ ʚ ʬʨʘʟʝʦʣʦʛʠʟʤʘʭ 

ʉʘʜʳʢʦʚʘ ɸ.ʉ., ʂʦʯʢʦʨʙʘʝʚʘ ʏ.ʀ. ɸʥʛʣʠʩ-ʥʝʤʠʩ ʪʠʣʜʝʨʠʥʜʝ ʜʠʢʪʘʥʪ ʞʘʟʫʫ 

ɸʨʠʩʪʦʚ ʀ.ɺ., ɸʨʠʩʪʦʚʘ ʉ.ʀ. ʆʙ ʦʨʘʪʦʨʩʢʦʤ ʠʩʢʫʩʩʪʚʝ ɸ. ɻʠʪʣʝʨ 

ʐʘʚʘʝʚʘ  ʂ  ɹʘʢʘʰʦʚʘ  ʏ.ʂ. ʂ ʚʦʧʨʦʩʫ ʦ ʚʟʘʠʤʦʩʚʷʟʘʥʥʦʩʪʠ ʦʙʫʯʝʥʠʷ ʣʝʢʩʠʯʝʩʢʦʡ ʠ ʛʨʘʤʤʘʪʠʯʝʩʢʦʡ 

ʩʪʦʨʦʥʘʤ ʛʦʚʦʨʝʥʠʷ                                                                                  

ʄʘʤʳʪʦʚʘ ɸ.ʂ. ʂ ʚʦʧʨʦʩʫ ʦ ʧʨʠʨʦʜʝ ʟʚʫʢʘ ʠ ʝʛʦ ʚʦʩʧʨʠʷʪʠʝ 

ɸʨʠʩʪʦʚ ʀ.ɺ., ɸʨʠʩʪʦʚʘ ʉ.ʀ. ʆʙ ʠʩʢʫʩʩʪʚʝ, ʢʫʣʴʪʫʨʝ ʠ ʢʫʣʴʪʫʨʥʳʭ ʮʝʥʥʦʩʪʷʭ 

( ʂ 100-ʣʝʪʠʶ ʩʦ ʜʥʷ ʨʦʞʜʝʥʠʷ ɼ.ʉ. ʃʠʭʘʯʸʚʘ) 

 ʂʫʨʤʘʥʦʚʘ ʅ.ʏ.  ʌʦʣʴʢʣʦʨʜʫʢ ʣʠʨʦ-ʵʧʠʢʘʣʳʢ ʞʘʥʨʣʘʨʜʳʥ ʧʨʦʬʝʩʩʠʦʥʘʣʜʳʢ ʘʜʘʙʠʷʪʪʘ ʠʰʪʝʣʠʰ 

ʧʨʦʙʣʝʤʘʩʳʥʘ ʢʘʨʘʪʘ 

 ʂʘʰʢʘʨʘʣʠʝʚʘ ʐ. ɸ. ɺʠʜʳ ʞʘʥʨʦʚ ʜʝʣʦʚʦʛʦ ʜʠʩʢʫʨʩʘ 

ʊʦʢʦʝʚ ʊ.ʊ., ʂʘʩʳʤʙʘʝʚʘ ʂ.ʐ.  ʂʳʨʛʳʟ ʞʘʥʘ ʦʨʫʩ ʪʠʣʜʝʨʠʥʜʝʛʠ ʘʡʪʳʤʜʳʥ ʩʫʙʲʝʢʪʠʩʠʥʠʥ ʧʘʨʮʝʣʣʷʪ ʢʘʪʘʨʳ 

ʙᴇʣװʥװʧ ʯʳʛʳʰʳ 

ʂʘʨʘʟʘʢʦʚʘ ɸ.ʂ. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʠ ʩʫʱʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʚ ʥʝʤʝʮʢʦʤ ʠ ʢʳʨʛʳʟʩʢʦʤ ʷʟʳʢʘʭ      

ʂʘʨʘʟʘʢʦʚʘ ɸ.ʂ. ʅʝʤʝʮʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ  ʝʤʫ  ʢʳʨʛʳʟʩʢʦʝ ʩʦʩʪʘʚʥʦʝ 

ʦʧʨʝʜʝʣʝʥʠʝ 

ʂʘʣʠʥʠʥʘ ɽ.ɺ. ʇʫʙʣʠʮʠʩʪʠʯʝʩʢʠʡ ʦʯʝʨʢ ʥʘ ʩʪʨʘʥʠʮʘʭ ʞʫʨʥʘʣʘ çʃʠʪʝʨʘʪʫʨʥʳʡ ʂʠʨʛʠʟʩʪʘʥè (80-ʝ ʛʦʜʳ) 

ʂʘʜʳʨʙʝʢʦʚʘ ʇ. ʂ. ʗʟʳʢʦʚʘʷ ʠ ʥʘʮʠʦʥʘʣʴʥʘʷ ʢʘʨʪʠʥʘ ʤʠʨʘ  ʚ ʤeʞʢʫʣʴʪʫʨʥʦʤ ʩʨʘʚʥʝʥʠʠ 

ʀʤʘʪʦʚ ʕ.ʊ. ʊʠʧʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʫʜʘʨʝʥʠʷ ʚ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ 

ɼʞʘʬʘʨʦʚʘ ɿ.ʉ. ʌʨʘʟʝʦʣʦʛʠʟʤʳ-ʩʦʤʘʪʠʟʤʳ ʢʘʢ ʦʪʨʘʞʝʥʠʝ ʘʥʪʨʦʧʦʮʝʥʪʨʠʟʤʘ ʚ ʷʟʳʢʝ 

ɼʝʤʝʩʠʥʦʚʘ ʌ.ɹ., ʍʘʣʤʫʨʘʪʦʚʘ ʅ.ʉ. ʂʦʤʤʫʥʠʢʘʪʠʚʥʘʷ  ʤʝʪʦʜʠʢʘ ʧʨʝʧʦʜʘʚʘʥʠʷ ʀʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʦʚ 

ʥʝʷʟʳʢʦʚʳʭ ʚʫʟʦʚ 

ɼʘʚʫʜʦʚʘ ʕ. ɸ. ʗʟʳʢʦʚʘʷ ʢʘʨʪʠʥʘ ʤʠʨʘ ʚ ʪʚʦʨʯʝʩʪʚʝ ʯ.ʘʡʪʤʘʪʦʚʘ 

ɻʫʟʠʝʚʘ ɿ.ʂ. ʉʧʦʩʦʙʳ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʣʠʪʠʯʝʩʢʠʭ  ʵʚʬʝʤʠʟʤʦʚ 

ɻʫʟʠʝʚʘ ɿ.ʂ. ɸʥʪʨʦʧʦʦʨʠʝʥʪʘʮʠʦʥʥʳʝ ʵʚʬʝʤʠʟʤ  r

ɹʦʯʦʣʦʝʚʘ ɸ.ʐ. ʆʩʦʙʝʥʥʦʩʪʠ ʠ ʧʨʦʙʣʝʤʳ ʧʝʨʝʚʦʜʘ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʪʝʢʩʪʦʚ 

ɹʠʡʥʘʟʘʨʦʚʘ ʅ.ʉ. ʕʬʬʝʢʪʠʚʥʳʡ ʤʝʪʦʜ ʦʙʫʯʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʨʝʜʩʪʚ ʜʨʘʤʘʪʠʟʘʮʠʠ 

ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʂʅʋ ʠʤ.ɾ.ɹʘʣʘʩʘʛʳʥʘ 

ɹʝʢʪʫʨʦʚʘ ɸ.ʊ., ɸʙʜʫʢʘʨʠʤʦʚʘ ɿ.ɹ. ʈʘʟʚʠʪʠʝ ʜʠʘʣʦʛʠʯʝʩʢʦʡ ʨʝʯʠ ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʠʛʨ 

ʂʫʜʘʡʙʝʨʛʝʥʦʚʘ ɿ. ɸʤʘʥ ʉʘʩʧʘʝʚʜʠʥ ʘשʛʝʤʝʣʝʨʠʥʠʥ ʢʦʤʧʦʟʠʮʠʷʣʳʢ ʞʘʥʘ  ʩʶʞʝʪʪʠʢ ᴇʟʛᴇʯᴇʣװʛװ 

ɸʙʜʫʢʘʨʠʤʦʚʘ ɿ.ɹ., ɹʝʢʪʫʨʦʚʘ ɸ.ʊ. English and kyrgyz word-stresses in compounds 

ɹʘʡʛʘʰʢʘʝʚʘ ɸ.ʄ. ʇʨʠʥʮʠʧʳ ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ɺ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ 

ʊʝʤʠʨʦʚ ʅ.ɾ., ʉʫʣʘʡʤʘʥʦʚʘ ɹ.ɾ. ʀʥʚʝʩʪʠʮʠʠ ʚ ʠʥʥʦʚʘʮʠʦʥʥʦʝ ʨʘʟʚʠʪʠʝ ʧʨʝʜʧʨʠʷʪʠʡ ʣʝʛʢʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʂʈ 

ʉʫʣʪʘʥʘʣʠʝʚʘ ɸ.ɼ. ʄʦʪʠʚʘʮʠʷ ʧʝʨʩʦʥʘʣʘ ʢʘʢ ʤʝʪʦʜ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ɸʙʳʢʝʝʚʘ ʅ. ʉʪʨʘʪʝʛʠʯʝʩʢʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʨʘʟʚʠʪʠʷ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ʉʘʤʘʥʯʠʝʚʘ ɸ.ʉ. ɻʣʦʙʘʣʴʥʘʷ ʢʦʥʢʫʨʝʥʮʠʷ  ʠʣʠ   ʙʠʪʚʘ ʥʘ ʦʱʫʧʴ 

ʇʠʩʘʨʝʚʘ ʊ. ʍ. ʈʦʣʴ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʠ ʘʥʘʣʠʟʝ  ʚʘʣʶʪʥʦʛʦ ʨʳʥʢʘ 

ʂʘʜʳʨʙʝʨʜʠʝʚ ʕ. ʈʘʟʚʠʪʠʝ ʤʘʨʢʝʪʠʥʛʘ ʚ ʙʘʥʢʦʚʩʢʦʡ ʩʬʝʨʝ 

ɸʣʳʢʫʣʦʚʘ ɾ. ʕ. ʈʦʣʴ ʜʦʢʫʤʝʥʪʘʮʠʠ ʧʨʠ ʩʦʟʜʘʥʠʠ ʵʬʬʝʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ ʦʨʛʘʥʠʟʘʮʠʠ 
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ɸʢʫʥʦʚʘ  ɸ. ʄ. ʉʫʱʥʦʩʪʴ ʠ ʩʦʜʝʨʞʘʥʠʝ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʭʦʟʷʡʩʪʚʘ 

ʄʘʜʨʘʠʤʦʚʘ ʅ.ɹ. ʇʨʠʩʪʫʧʘʷ ʢ ʨʘʟʨʘʙʦʪʢʝ ʩʪʨʘʪʝʛʠʠ 

ɸʩʘʥʦʚʘ ɸ.ɸ., ɼʞʘʣʤʘʤʙʝʪʦʚʘ ʉ.ʊ. ʆʩʦʙʝʥʥʦʩʪʠ   ʣʸʛʢʦʡ  ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ            ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ 

ɹʦʙʦʜʞʘʥʦʚʘ ʊ.ʊ. ʇʨʦʙʣʝʤʳ ʘʜʘʧʪʘʮʠʠ ʧʝʨʩʦʥʘʣʘ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʣʫʞʙʝ 

ɸʩʢʘʨʦʚʘ ʏ.ʊ. ʋʯʘʩʪʠʝ ʨʫʢʦʚʦʜʩʪʚʘ ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʧʨʦʮʝʩʩʝ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʩʦʥʘʣʦʤ 

ɸʣʳʤʢʫʣʦʚʘ ɸ.ɸ. ʀʥʥʦʚʘʮʠʦʥʥʳʡ ʤʝʥʝʜʞʤʝʥʪ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ ʥʘ 

ʨʳʥʢʝ ʂʳʨʛʳʟʩʪʘʥʘ 

ɸʣʳʤʙʝʢʦʚʘ  ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʨʘʟʚʠʪʠʷ ʧʨʝʜʧʨʠʷʪʠʡ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ 

ɸʡʜʘʰʦʚ ʅ. ʉ. ɿʘʨʫʙʝʞʥʳʡ ʦʧʳʪ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʠʟʙʠʨʘʪʝʣʴʥʳʭ ʢʘʤʧʘʥʠʡ 

 

ʄɽʅɽɼɾʄɽʅʊ 

ʖʈʀʉʊ 

ʏʫʙʫʢʦʚ ɸ.  ʖʨʠʜʠʯʝʩʢʠʡ ʧʦʟʠʪʠʚʠʟʤ ʚ ʈʦʩʩʠʠ: ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ʏʫʙʫʢʦʚ ɸ. ʆʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ ʩʦʮʠʦʣʦʛʠʯʝʩʢʦʡ ʶʨʠʩʧʨʫʜʝʥʮʠʠ. 

ʈʘʤʘʥʢʫʣʦʚ ʂ.ʉ. ʇʨʘʚʦʚʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʪʨʫʜʘ ʠʥʦʩʪʨʘʥʥʳʭ  ʛʨʘʞʜʘʥ  ʚ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ: ʙʘʟʦʚʳʝ 

ʧʨʠʥʮʠʧʳ ʠ ʧʦʨʷʜʦʢ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʊʦʢʪʦʤʙʘʝʚʘ ɸ.ɾ. ʂʦʥʩʪʠʪʫʮʠʦʥʥʳʝ ʧʨʠʥʮʠʧʳ ʧʨʘʚʦʩʫʜʠʷ ʚ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ 

ʂʘʢʝʰʦʚ ɹ.ɼ. ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʦʧʳʪ ʙʦʨʴʙʳ ʩ  ʢʦʨʨʫʧʮʠʝʡ ʚ ʩʫʜʝʙʥʦʡ ʩʠʩʪʝʤʝ 

ʂʘʢʝʰʦʚ ɹ.ɼ.  ʅʝʢʦʪʦʨʳʝ ʚʦʧʨʦʩʳ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʢʦʨʨʫʧʮʠʠ ʚ ʩʫʜʝʙʥʦʡ ʩʠʩʪʝʤʝ 

ɸʙʜʫʢʘʨʠʤʦʚʘ ʅ.ʕ. ʅʘʮʠʦʥʘʣʴʥʳʝ ʤʝʥʴʰʠʥʩʪʚʘ ʚ ʂʳʨʛʳʟʩʪʘʥʝ: ʧʨʦʙʣʝʤʳ, ʧʫʪʠ ʨʝʰʝʥʠʷ 

ʄʘʢʝʤʙʘʝʚʘ ɼ.ʀ. ʈʦʣʴ ʧʨʘʚʦʩʦʟʥʘʥʠʷ ʚ ʧʨʘʚʦʪʚʦʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʄʘʨʘʣʙʘʝʚʘ ɸ.ʐ. ʀʩʪʦʨʠʢʦ-ʧʨʘʚʦʚʦʡ ʘʥʘʣʠʟ ʢʘʪʝʛʦʨʠʠ çʧʨʘʚʦʚʘʷ ʩʠʩʪʝʤʘè ʚ ʶʨʠʜʠʯʝʩʢʦʡ ʥʘʫʢʝ 

ʩʦʚʝʪʩʢʦʛʦ ʧʝʨʠʦʜʘ 

ɹʘʝʪʦʚ ɸ. ɹ. ʉʘʤʦʨʝʛʫʣʷʮʠʷ ʩʠʩʪʝʤʳ ʦʙʱʝʩʪʚʘ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʦʪʥʦʰʝʥʠʡ ʢʘʢ ʜʚʠʛʘʪʝʣʴ ʧʨʦʮʝʩʩʘ 

ʛʣʦʙʘʣʠʟʘʮʠʠ. 

ɹʘʝʪʦʚ ɸ. ɹ. ɻʣʦʙʘʣʠʟʘʮʠʷ ʧʨʘʚʘ ʢʘʢ ʚʘʞʥʝʡʰʠʡ ʘʩʧʝʢʪ ʦʙʱʝʡ ʛʣʦʙʘʣʠʟʘʮʠʠ 

ʈʘʤʘʥʢʫʣʦʚ ʂ.ʉ. ʉʦʩʪʘʚ ʤʝʭʘʥʠʟʤʘ ʧʨʘʚʦʚʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʪʨʫʜʘ  

ʆʤʫʨʘʣʠʝʚʘ ɸ.ɸ. ʕʚʦʣʶʮʠʷ ʂʦʥʩʪʠʪʫʮʠʠ ʂʳʨʛʳʟʩʪʘʥʘ 

ʂʘʜʳʨʦʚʘ ɸ. ɺʦʧʨʦʩʳ ʢʚʘʣʠʬʠʢʘʮʠʠ ʧʨʝʩʪʫʧʣʝʥʠʡ ʩʚʷʟʘʥʥʳʭ ʩ ʥʘʥʝʩʝʥʠʝʤ ʪʝʣʝʩʥʳʭ ʧʦʚʨʝʞʜʝʥʠʡ 

ʀʩʤʘʠʣʦʚ ʀ.ʂ. ʀʩʪʦʨʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʩʪʘʥʦʚʣʝʥʠʷ ʠʥʩʪʠʪʫʪʘ ʧʨʝʟʠʜʝʥʪʩʪʚʘ 

ʀʤʘʥʛʘʟʠʝʚʘ ʕ.ʀ. ʅʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʝ ʦʩʥʦʚʳ ʩʦʮʠʘʣʴʥʦ-ʧʘʨʪʥʝʨʩʢʠʭ ʦʪʥʦʰʝʥʠʡ ʚ  ʂʳʨʛʳʟʩʢʦʡ 

ʈʝʩʧʫʙʣʠʢʝ 

ɽʩʝʥʢʫʣʦʚʘ ɻ.ɸ. ʇʈɸɺʆ ʀ ʄʆʈɸʃʔ ɺ ʉʌɽʈɽ  ɺʆʉʇʀʊɸʅʀʗ ʄʆʃʆɼɽɾʀ 

ɽʩʝʥʢʫʣʦʚʘ ɹ.ɹ., ʄʘʤʙʝʪʘʣʠʝʚʘ ʃ.ɹ. ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ 

ʠ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʘʚʘ (ʥʘ ʧʨʠʤʝʨʝ ʢʳʨʛʳʟʩʢʦʡ ʨʝʩʧʫʙʣʠʢʠ) 

ɹʠʣʘʣ ʋʯʘʨ ʂʳʨʛʳʟʩʪʘʥʜʘʛʳ ʩʘʣʳʢ ʩʦʪ ʩʠʩʪʝʤʘʩʳ 

ɹʠʣʘʣ ʋʯʘʨ,  ʉʘʣʴʧʠʝʚʘ ʅ. ʉʫʜʝʙʥʦʝ ʨʘʩʩʤʦʪʨʝʥʠʝ ʥʘʣʦʛʦʚʳʭ ʧʨʘʚʦʥʘʨʫʰʝʥʠʡ b KR. 

ɸʪʘʙʝʢʦʚ ʂ. ʂ. ʆʩʥʦʚʥʳʝ ʵʪʘʧʳ  ʩʪʘʥʦʚʣʝʥʠʷ ʠ ʨʘʟʚʠʪʠ ̫ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʚ ʦʙʣʘʩʪʠ 

ʪʨʘʥʩʧʦʨʪʘ ʚ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ 

ɸʪʘʙʝʢʦʚ ʂ. ʂ. ʇʨʝʜʫʧʨʝʞʜʝʥʠ ̫ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʧʨʘʚʦʥʘʨʫʰʝʥʠʡ ʠ ʧʨʝʩʪʫʧʣʝʥʠʡ ʚ ʂʳʨʛʳʟʩʢʦʡ 

ʈʝʩʧʫʙʣʠʢʠ 

ɸʙʜʫʢʘʨʠʤʦʚʘ ʅ.ʕ. ʆʙʩʪʦʷʪʝʣʴʩʪʚʘ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʠ ʨʘʟʚʠʪʠʶ ʦʨʛʘʥʠʟʦʚʘʥʥʦʡ 

ʧʨʝʩʪʫʧʥʦʩʪʠ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʱʝʩʪʚʝ 
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ʕʂʆʅʆʄʀʉʊ 

ɸʨʩʪʘʥʙʝʢʦʚʘ ʉ. ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʣʘʪʝʞʥʦʡ ʩʠʩʪʝʤʳ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʝʝ 

ʨʘʟʚʠʪʠʷ 

ɹʘʡʛʘʟʠʝʚʘ ɾ. ʊ. ʆʩʦʙʝʥʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʳʥʢʦʚ ʮʝʥʥʳʭ ʙʫʤʘʛ ʥʘ ʧʦʩʪʩʦʚʝʪʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ 

ɼʞʘʧʘʨʦʚʘ ɻ. ʕ. ʈʦʣʴ ʦʙʱʝʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʂʳʨʛʳʟʩʪʘʥʘ 

ʚ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʤʝʞʢʫʣʴʪʫʨʥʦʛʦ ʜʠʘʣʦʛʘ 

ɽʩʝʥʢʫʣʦʚʘ ɹ.ɹ.ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʠ ʥʘʮʠʦʥʘʣʴʥʦʛʦ 

ʧʨʘʚʘ (ʥʘ ʧʨʠʤʝʨʝ ʢʳʨʛʳʟʩʢʦʡ ʨʝʩʧʫʙʣʠʢʠ) 

ɾʘʢʠʷʝʚʘ ʄ.ɸ. ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ  ʦʪʨʘʩʣʝʡ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʏʫʡʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʛ.ɹʠʰʢʝʢ. 

ɼʞʫʨʘʝʚ ɸ.ʄ., ɼʫʫʣʘʪʦʚ ɹ.ɸ., ʅʘʩʠʨʦʚ ʐ., ʊʫʨʘʪʦʚʘ ʊ.ɼ.,ɸʡʥʠʜʠʥʦʚʘ ʂ.ɸ., ɼʞʫʨʘʝʚʘ ʉ.ɸ., ɾʫʩʫʝʚ ʊ.ʕ. 

ʇʨʦʙʣʝʤʳ ʘʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ɺ ʂʓʈɻʓɿʉʊɸʅɽ 

ɿʘʢʠʨʦʚʘ ɾ.ʊ.  ʈʦʣʴ ʠ ʟʥʘʯʝʥʠʝ ʥʘʣʦʛʘ ʥʘ ʧʨʠʙʳʣʴ, ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝʪʦʜʠʢʠ ʝʛʦ ʨʘʩʯʝʪʘ  

ʀʤʘʨʘʣʠʝʚʘ ʊ.ʉ.  ʅʘʣʦʛʦʦʙʣʦʞʝʥʠʝ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʚ ʂʈ ʧʦ ʫʧʨʦʱʝʥʥʦʡ ʩʠʩʪʝʤʝ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ 

ʄʘʢʝʤʙʘʝʚʘ ʈ. ɹ. ʅʝʢʦʪʦʨʳʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʚʦʧʨʦʩʳ ʦʮʝʥʢʠ ʢʨʝʜʠʪʦʩʧʦʩʦʙʥʦʩʪʠ ʟʘʝʤʱʠʢʘ 

ʄʫʨʟʘʣʠʝʚʘ ʕ.ʀ. ʉʦʩʪʦʷʥʠʷ ʠ ʨʘʟʚʠʪʠʝ ʇʝʨʝʩʪʨʘʭʦʚʘʥʠʷ ʚ ʂʳʨʛʳʟʩʢʦʡ ʨʝʩʧʫʙʣʠʢʝ 

ʄʫʩʘʙʘʡ ɸ. ʉ. ʇʨʦʙʣʝʤʳ ʠ ʧʨʠʦʨʠʪʝʪʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʪʨʘʪʝʛʠʠ ʂʳʨʛʳʟʩʢʦʡ 

ʈʝʩʧʫʙʣʠʢʠ 

ʅʫʨʭʘʣʠʝʚʘ ɼ.ʄ. ʇʨʦʮʝʩʩʥʳʡ ʧʦʜʭʦʜ ʚ ʩʠʩʪʝʤʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ  ʧʣʘʥʠʨʦʚʘʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ 

ʆʨʦʟʙʝʢʦʚʘ ɸ.ʄ.  ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʩʪʨʘʪʝʛʠʠ ʂʳʨʛʳʟʩʪʘʥʘ ʥʘ ʧʦʩʪʩʦʚʝʪʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ 

ʆʨʦʟʦʥʦʚʘ ɸ.ɸ ʇʨʦʙʣʝʤʳ ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ 

ʇʫʩʪʦʚʘʣʦʚʘ ɻ.ɽ. ʄʠʨʦʚʦʡ ʩʪʨʘʭʦʚʦʡ ʨʳʥʦʢ  ʚ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʠʟʘʮʠʠ ʵʢʦʥʦʤʠʢʠ 

ʉʘʪʠʝʚʘ ɸ.ʊ. ɸʥʘʣʠʟ ʦʩʥʦʚʥʳʭ ʬʦʨʤ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ 

ʉʘʪʳʣʛʘʥʦʚʘ ʕ.ʐ., ʕʣʘʭʫʥʦʚʘ ɾ.ʀ. ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʤʝʭʘʥʠʟʤ ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʧʠʱʝʚʦʡ ʠ 

ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʜʣʷ  ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʩʝʣʝʥʠʷ  ʢʘʯʝʩʪʚʝʥʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ ʧʠʪʘʥʠʷ.  

ʉʘʪʳʣʛʘʥʦʚʘ ʕ.ʐ., ʕʣʘʭʫʥʦʚʘ ɾ.ʀ. ʊʝʥʜʝʥʮʠʠ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ 

ʉʝʢʩʝʥʙʘʝʚʘ  ɾ.  ʄ. ʊʝʦʨʠʷ  ʪʨʘʥʩʘʢʮʠʦʥʥʳʭ  ʠʟʜʝʨʞʝʢ  ʚ  ʩʠʩʪʝʤʝ ʢʦʥʩʦʣʠʜʠʨʦʚʘʥʥʦʛʦ  ʫʯʝʪʘ 

ɸʜʘʤʢʫʣʦʚʘ ɽ.ʂ., ʃʘʡʣʠʝʚʘ ʕ.ɼʞ. ɺʦʧʨʦʩʳ ʠʟʲʷʪʠʷ ʠʟ ʜʦʭʦʜʦʚ ʚʫʟʘ ʚ ʙʶʜʞʝʪ ʠ ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. 

ʄʘʤʙʝʪʘʣʠʝʚ ɸ.ɸ. çɺʣʠʷʥʠʝ ʜʦʛʦʚʦʨʥʦʡ ʧʦʣʠʪʠʢʠ ʥʘ ʥʘʣʦʛʦʚʳʝ  ʧʦʩʣʝʜʩʪʚʠʝ ʦʪ ʬʘʢʪʦʚ ʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʞʠʟʥʠè 

ʉʘʪʠʝʚʘ ɸ.ʊ.  ʅʘʣʦʛʦʚʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʨʘʟʚʠʪʠʷ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʚ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ 

ʉʘʪʳʛʫʣʦʚʘ ʄ.ʊ. ʇʨʦʙʣʝʤʳ ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʙʠʟʥʝʩʘ ʚ ʂʳʨʛʳʟʩʪʘʥʝ ʚ ʫʩʣʦʚʠʷʭ ʧʝʨʝʭʦʜʥʦʛʦ 
ʧʝʨʠʦʜʘ 

ʄʘʢʝʤʙʘʝʚʘ ʂ.ʀ. ʋʧʨʘʚʣʝʥʠʝ ʢʘʧʠʪʘʣʦʤ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʙʘʥʢʘ 

ʏʦʨʦʝʚ ʂ.ʏ., ɸʤʘʥʘʣʠʝʚʘ ʄ.ʆ.,  ʈʳʩʘʣʠʝʚʘ ɹ. ɸʥʘʣʠʟ ʧʝʨʝʩʪʨʦʡʢʠ ʠ ʨʝʬʦʨʤʳ ʵʢʦʥʦʤʠʢʠ ʤʝʪʦʜʘʤʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʉʘʪʳʛʫʣʦʚʘ ʄ.ʊ. ɺʝʥʯʫʨʥʳʡ ʢʘʧʠʪʘʣ ʵʬʬʝʢʪʠʚʥʳʡ ʠʩʪʦʯʥʠʢ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʉʫʣʘʡʤʘʥʦʚʘ ʏ. ʕ. ʈʝʛʫʣʠʨʦʚʘʥʠʝ ʩʧʨʦʩʘ ʠ ʧʨʝʜʣʦʞʝʥʠʷ ʥʘ ʨʳʥʢʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠò 

ʉʫʣʘʡʤʘʥʦʚʘ ʏ. ʕ. ʇʨʠʯʠʥʳ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʨʳʥʦʯʥʫʶ ʵʢʦʥʦʤʠʢʫ 

ʉʫʣʪʘʥʙʘʝʚʘ ɸ. ɸ. ʆʩʦʙʝʥʥʦʩʪʠ ʢʨʝʜʠʪʦʚʘʥʠʷ ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʙʠʟʥʝʩʘ  

ʉʳʜʳʢʦʚ ɹ.ʂ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʥʦʚʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʘʢʢʫʤʫʣʠʨʦʚʘʥʠʷ ʠʥʚʝʩʪʠʮʠʡ ʚ ʧʝʨʝʭʦʜʥʦʡ ʵʢʦʥʦʤʠʢʝ 

ʉʳʜʳʢʦʚ ɹ.ʂ.  ʊʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʠ ʢʘʧʠʪʘʣʦʚʣʦʞʝʥʠʡ ʚ ʪʦʧʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʦʤ ʢʦʤʧʣʝʢʩʝ.  

ʕʛʝʤʙʝʨʜʠʝʚʘ ʄ. ʅ. ɺʦʧʨʦʩʳ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʫʧʨʘʚʣʝʥʠʷ ʤʘʪʝʨʠʘʣʴʥʳʤʠ ʟʘʧʘʩʘʤʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ 
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ʉʘʪʳʛʫʣʦʚʘ ʄ.ʊ. ʇʨʦʙʣʝʤʳ ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʙʠʟʥʝʩʘ ʚ ʂʳʨʛʳʟʩʪʘʥʝ ʚ ʫʩʣʦʚʠʷʭ ʧʝʨʝʭʦʜʥʦʛʦ 

ʧʝʨʠʦʜʘ 

 

ɹʀʆʃʆɻʀʗ 

ʄʘʪʶʱʝʥʢʦ ʅ.ʉ., ɸʙʳʣʘʝʚʘ ɹ.ʂ. ʌʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʟʘʚʠʩʠʤʦʩʪʠ ʩʦʩʪʦʷʥʠʷ 

ʦʨʛʘʥʠʟʤʘ ʦʪ ʪʠʧʦʣʦʛʠʯʝʩʢʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 

ɼʞʘʥʪʘʝʚʘ ɻ.ɸ. ɺʣʠʷʥʠʝ ʙʠʦʨʝʛʫʣʷʪʦʨʦʚ ʥʘ ʬʠʟʠʯʝʩʢʫʶ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ,  ʚʳʥʦʩʣʠʚʦʩʪʴ ʠ ʧʦʚʝʜʝʥʠʝ 

ʢʨʳʩ ʚ ʫʩʣʦʚʠʷʭ ʥʠʟʢʦ ʠ ʚʳʩʦʢʦʛʦʨʴʷ 

ʂʘʜʳʨʦʚʘ ɹ. ʈʘʟʤʝʨʳ ʵʨʠʪʨʦʮʠʪʦʚ ʫʟʦʨʯʘʪʦʛʦ ʧʦʣʦʟʘ  ʠʟ ʨʘʟʥʳʭ ʤʝʩʪ ʦʙʠʪʘʥʠʡ 

ʂʫʜʘʡʙʝʨʛʝʥʦʚʘ ʅ.,  ʂʘʜʳʨʦʚʘ ɹ.ʂ., ʉʘʛʳʤʙʘʝʚ ʉ.ʉ. ʌʘʫʥʘ ʧʦʟʚʦʥʦʯʥʳʭ ʥʝʢʦʪʦʨʳʭ  ʪʝʨʨʠʪʦʨʠʡ  ʂʘʨʘ-

ɹʫʫʨʠʥʩʢʦʛʦ  ʛʦʩʟʘʧʦʚʝʜʥʠʢʘ 

ʆʩʤʦʥʦʚʘ ɹ.ɾ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʪʦʨʠʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʊʕʎ ʛ.ɹʠʰʢʝʢ ʚ ʢʘʯʝʩʪʚʝ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʦʨʦʰʢʘ ʚ 

ʩʦʩʪʘʚʝ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʳʭ ʧʦʢʨʳʪʠʡ 

ʊʫʨʫʩʙʘʝʚʘ  ɸ.ʄ. ɺʣʠʷʥʠʝ ʦʜʥʦʢʨʘʪʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʛʘʤʤʘ ʦʙʣʫʯʝʥʠʷ ʚ ʜʦʟʝ 1.0 ɻʈ ʥʘ ʪʠʨʝʦʠʜ-

ʛʦʥʘʜʘʣʴʥʫʶ ʩʠʩʪʝʤʫ ʫ ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ ʫʩʣʦʚʠʷʤ ʚʳʩʦʢʦʛʦʨʴʷ (3200 ʤ) ʢʨʳʩ 

ɸʢʳʰʦʚʘ ɹ.ʂ., ʐʘʨʰʝʝʚʘ ɹ.ʂ., ʂʘʜʳʨʦʚʘ ɹ.ʂ. ɹʠʡʠʢ ʪʦʦʣʫʫ ʰʘʨʪʪʘʨʜʘ ʞʘʰʦʦʯʫ ʢʵʵ ʙʠʨ ʦʤʫʨʪʢʘʣʫʫ 

ʞʘʥʳʙʘʨʣʘʨʜʳʥ ʤʦʨʬʦʬʠʟʠʦʣʦʛʠʷʣʳʢ ᴇʟʛᴇʯᴇʣװʢʪᴇʨװ 

ɾʘʧʘʨʘʣʠʝʚʘ ʆ.ʏ. ʌʦʩʬʦʣʠʧʠʜʥʘʷ ʨʝʢʦʤʧʦʟʠʮʠʷ ʤʝʤʙʨʘʥ ʢʨʳʩ ʩ ʨʘʟʣʠʯʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʛʠʧʦʢʩʠʠ 

 ʂʦʞʦʤʢʫʣʦʚʘ ʅ.ʉ., ʈʳʩʘʣʠʝʚʘ ɸ.ʈ., ʂʝʥʝʰʦʚʘ ʂ.ʉ. ʈʝʜʢʠʝ ʠ ʠʩʯʝʟʘʶʱʠʝ ʚʠʜʳ ʨʘʩʪʝʥʠʡ ʫʱ. çɸʣʘ-ɸʨʯʘè                                                                                                           

ʂʘʜʳʨʦʚʘ ɹ.ʂ. ʂʫʨ ʙʘʢʘʣʘʨʜʳʥ ʫʫ  ʙʝʟʜʝʨʠʥʠʥ  ʩʝʢʨʝʪʪʝʨʠ  ʞʘʥʘ  ʘʣʘʨʜʳʥ  ʤʝʜʠʮʠʥʘʣʳʢ   ʤʘʘʥʠʩʠ 

ʉʘʙʠʨʦʚʘ ɾ.ʅ., ʈʳʩʘʣʠʝʚʘ ɸ.ʈ. ʀʟʤʝʥʝʥʠʝ ʬʝʥʦʣʦʛʠʠ Populus alba L. ʚ ʛ.ɹʠʰʢʝʢ 

ʊʫʨʫʩʙʘʝʚʘ ɸ.ʄ. ʆʮʝʥʢʘ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʥʘʩʝʣʝʥʠʷ ʧʨʦʞʠʚʘʶʱʝʛʦ ʚ ʟʦʥʘʭ ʧʦʚʳʰʝʥʥʦʛʦ 

ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʬʦʥʘ. 

ɸʙʜʳʞʘʧʘʨ ʫʫʣʫ ʉ., ʂʝʥʜʠʨʙʘʝʚʘ ɸ.ɾ. ʉʝʤʝʥʦʚ ʢᴇʢ ʢʘʨʘʛʘʡ ʪʦʢʦʡʣʦʨʫʥʫʥ ʘʥʪʨʦʧʦʛʝʥʜʠʢ ʜʠʥʘʤʠʢʘʩʳ 

ʅʠʷʟʦʚ ʊ. ɿ., ʀʤʘʢʝʝʚ ʈ.ɹ., ɹʦʨʦʚʠʢʦʚ ɺ.ɸ. ʊʨʘʥʩʛʨʘʥʠʯʥʳʝ ʧʨʦʙʣʝʤʳ ʩʪʨʘʥ ʉʅɻ 

ʅʠʷʟʦʚ ʊ.ɿ., ɾʦʣʦʯʠʝʚʘ ʕ. ʊ. ʕʢʦʥʦʤʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʂʳʟʳʣʩʫ-ʂr ʨʛʳʟʩʢʦʛʦ 

ʘʚʪʦʥʦʤʥʦʛʦ ʦʢʨʫʛʘ, ʂʅʈ 

ʂʫʣʥʘʟʘʨʦʚʘ ʂ.ʋ. ʆʩʦʙʝʥʥʦʩʪʠ   ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʥʘʩʝʣʝʥʠʷ ʀʩʩʳʢʢʫʣʴʩʢʦ ʦʙʣʘʩʪʠ 

ʈʦʤʘʥʦʚʘ ɺ.ɺ. ʆʩʥʦʚʥʳʝ ʤʝʣʠʦʨʘʪʠʚʥʳʝ ʧʨʠʸʤʳ ʜʣʷ ʨʘʮʠʦʥʘʣʠʟʘʮʠʠ ʨʝʞʠʤʘ ʦʨʦʰʝʥʠʷ ʥʘ ʧʨʠʤʝʨʝ ʉʂ 

çɺʝʪʢʘè ɸʣʘʤʝʜʠʥʩʢʦʛʦ ʨʘʡʦʥʘ 

ʂʫʣʤʘʪʦʚ ʊ.ʅ., ɾʫʤʘʣʠʝʚʘ ɸ.ʉ. ɸʢ-ʉʘʡ-ʏʘʪʳʨ-ʂᴇʣ ᴇʨᴇᴇʥװʥװʥ ʣʘʥʜʰʘʬʪʪʘʨʳʥ ʞʘʡʳʪ ʢʘʪʘʨʳ 
ʧʘʡʜʘʣʘʥʫʫʥʫʥ ʢᴇʡʛᴇʡʣװװ ʤʘʩʝʣʝʣʝʨʠ 

 ɸʚʘʟʦʚ ʉ.ɻ., ʂʘʨʘʤʦʣʜʦʝʚ ɾ.ɾ. ʊװʰʪװʢ ʂʳʨʛʳʟʩʪʘʥʜʳʥ ᴇʩװʤʜװʢʪᴇʨʛᴇ ʙʘʡʣʘʥʳʰʢʘʥ ʛʠʜʨʦʥʠʤʜʝʨʠ 

ʕʨʢʠʤʙʘʝʚʘ ɻ.ʐ. ʆʭʨʘʥʘ ʠʩʯʝʟʘʶʱʝʛʦ ʚʠʜʘ ʤʘʨʘʣʘ ʠ ʝʛʦ ʤʝʩʪʦʦʙʠʪʘʥʠʝ (ʥʘ ʧʨʠʤʝʨʝ ʅʘʨʘʥʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ.) 

ɸʣʠʘʩʢʘʨʦʚʘ ʀ.ʄ., ʂʝʥʞʝʙʘʝʚʘ ʈ.ʅ., ʊʘʩʙʦʣʘʪ ɹ., ʊʦʣʫʢʙʘʝʚ ʉ.ʂ.  ɻʝʦʛʨʘʬʠʷ ʧʨʝʜʤʝʪʠʥ ʦʢʫʪʫʫʜʘ ʞʘשʳ 

ʪʝʭʥʦʣʦʛʠʷʥʳ ʢʦʣʜʦʥʫʫʥʫʥ ʧʘʡʜʘʣʫʫʣʫʛʫ.                                                                                    

ɾʦʣʦʯʠʝʚʘ ʕ. ʊ. ʆʩʦʙʝʥʥʦʩʪʠ  ʦʨʛʘʥʠʟʘʮʠʠ ʥʘʮʠʦʥʘʣʴʥʦʡ ʘʚʪʦʥʦʤʠʠ  ʂʅʈ 

ʀʩʤʘʠʣʦʚ ʀ.ʂ. ʀʩʪʦʨʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʩʪʘʥʦʚʣʝʥʠʷ ʠʥʩʪʠʪʫʪʘ ʧʨʝʟʠʜʝʥʪʩʪʚʘ 

ʆʩʤʦʥʙʝʢʦʚʘ ʈ.ɹ. ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ ʠ ʠʟʤʝʥʝʥʠʝ ʬʦʨʤ 

ʩʦʙʩʪʚʝʥʥʦʩʪʠ 

ʆʩʤʦʥʙʝʢʦʚʘ ʈ.ɹ. ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʝʤʝʣʴ ʏʫʡʩʢʦʡ ʦʙʣʘʩʪʠ 

ʄʫʨʘʪʙʝʢʦʚ ɾ.ʂ., ʊʘʩʙʦʣʘʪ ɹ., ʉʘʛʳʥʙʝʢʦʚʘ ʃ.ʄ. ɸʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʩʦʚʨʝʤʝʥʥʦʛʦ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ ʂʳʨʛʳʟʩʪʘʥʘ 

ʊʘʩʙʦʣʘʪ ɹ., ʊʫʨʘʢʫʣʦʚʘ ʄ. ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʟʝʤʣʠ ʖʞʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ 

ʥʠʭ ʜʝʛʨʘʜʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ 
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ʋʪʢʝʣʙʘʝʚʘ ɻ.ɾ., ʊʫʨʩʫʥʢʫʣʦʚʘ ʃ.ɸ. ʇʦʜʟʝʤʥʳʝ ʚʦʜʳ  ʖʞʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ               ʐʫ- 

ʉʘʨʳʩʫʩʢʠʡ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʡ ʙʘʩʩʝʡʥ 

 

ʀʉʊʆʈʀʂ 

ɸʙʜʳʨʘʝʚʘ ɻ. ɺʦʟʥʠʢʥʦʚʝʥʠʝ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ ʨʝʣʠʛʠʦʟʥʳʭ ʪʝʯʝʥʠʡ  ʚ ʂʳʨʛʳʟʩʪʘʥʝ 

ɸʢʤʘʪʦʚʘ ɸ.ʊ. ɸʨʭʠʪʝʢʪʫʨʥʳʡ ʦʙʣʠʢ  ʨʫʩʩʢʦʡ ʯʘʩʪʠ ʛʦʨʦʜʘ ʆʰ ʚ XIXʚʝʢʝ 

ɹʦʣʧʦʥʦʚʘ ɸ. ɻʝʦʧʦʣʠʪʠʯʝʩʢʠʝ ʧʨʠʪʷʟʘʥʠʷ ʈʦʩʩʠʠ ʠ ʉʐɸ (ʥʘ ʧʨʠʤʝʨʝ ʄʘʨʪʦʚʩʢʠʭ ʩʦʙʳʪʠʡ 2005 ʛ. ʚ 

ʂʳʨʛʳʟʩʪʘʥʝ 

ʄʘʤʳʪʦʚʘ ɸ.ɹ. ʀʥʪʝʨʴʝʨ ʢʳʨʛʳʟʩʢʦʛʦ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʞʠʣʠʱʘ. 

ʀʩʨʘʠʣʦʚʘ ɸ.ɹ.  ʂʘʨʘʢʝʝʚ ʂ.ʂ. ï ʫʯʝʥʳʡ, ʠʩʪʦʨʠʢ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʜʝʷʪʝʣʴ 

ɸʤʘʥʙʘʝʚʘ ɻ.ʊ. ʂʘʬʝʜʨʘ  çʆʩʥʦʚʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠè ʠ ʵʪʘʧʳ ʝʝ ʨʘʟʚʠʪʠʷ 

ɸʢʤʘʪʦʚʘ ʊ. ɼʨʝʚʥʠʡ ʠ ʚʝʯʥʦ ʤʦʣʦʜʦʡ ʛʦʨʦʜ ʆʰ 

ɸʪʘʭʘʥʦʚ ɸ. ʉʚʝʜʝʥʠʷ ʦ ʨʦʜʦʧʣʝʤʝʥʥʦʡ ʩʪʨʫʢʪʫʨʝ ʢʳʨʛʳʟʦʚ ʚ çʄʘʜʞʤʫ ʘʪ-ʊʘʚʘʨʠʭè 

ɾʘʣʠʝʚʘ ɸ.ʉ. ʂʳʨʛʳʟ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳʥ ʂʄʐ ʸʣʢʸʣʸʨʱ ʤʝʥʝʥ ʜʠʧʣʦʤʘʪʠʷʣʳʢ ʤʘʤʠʣʝʣʝʨʠʥʠʥ 

ʢʘʣʳʧʪʘʥʳʰʳ 

ʄʘʤʳʪʦʚʘ ɸ.ɹ.   ʆʙʨʷʜʳ ʠ ʦʙʳʯʘʠ ʢʳʨʛʳʟʦʚ, ʩʚʷʟʘʥʥʳʝ ʩ ʶʨʪʦʡ. 

ʊʦʣʦʙʘʝʚʘ ʕ.ɸ. ʈʦʣʴ ʠ ʤʝʩʪʦ ʢʳʨʛʳʟʦʚ ʚ ʩʦʮʠʘʣʴʥʦ-ʧʦʣʠʪʠʯʝʩʢʦʡ ʠʩʪʦʨʠʠ ʂʦʢʘʥʜʩʢʦʛʦ ʭʘʥʩʪʚʘ ʚ XVIII -XIX  

ʚʚ. 

ʊʝʤʠʨʙʘʝʚ ɹ.ʊ. ʂʳʨʛʳʟʩʪʘʥʜʳʥ ᴇʪʢᴇᴇʣ ʤʝʟʛʠʣʠʥʜʝʛʠ ʘʛʨʘʨʜʳʢ ʩʝʢʪʦʨʫ ʞʘʥʘ ʠʥʚʝʩʪʠʮʠʷ ʤʘʩʝʣʝʩʠ. 

 

ʌʀʃʆʉʆʌʀʗ 

ɸʤʠʨʘʝʚ ʈ.ʋ. ʇʨʦʙʣʝʤʘ ʢʠʪʘʡʩʢʦʡ ʤʠʛʨʘʮʠʠ ʚ ʂʳʨʛʳʟʩʪʘʥʝ 

ʄʘʤʙʝʪʘʣʠʝʚʘ ɻ.ʄ. ʋʩʪʥʦʝ ʥʘʨʦʜʥʦʝ ʪʚʦʨʯʝʩʪʚʦ ʢʘʢ ʬʦʨʤʘ ʦʙʱʝʥʠʷ 

ʄʦʤʫʥʘʣʠʝʚʘ ɸ.ʊ. çʊʝʭʥʦʣʦʛʠʷ ʫʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʦʮʠʘʣʴʥʦ-ʧʦʣʠʪʠʯʝʩʢʠʭ  ʢʦʥʬʣʠʢʪʦʚ è 

ʆʨʫʥʙʝʢʦʚ ɹ.  2006-2008 ïʞʳʣʜʘʨ: ʂʳʨʛʳʟʩʪʘʥʜʘʛʳ ʢʸʧ ʧʘʨʪʠʷʣʫʫʣʫʢʪʫʥ ʥʝʛʠʟʛʠ ʸʟʛʸʣʱʢʪʸʨʱ 

ʆʩʤʦʥʦʚʘ ɼ.ɸ. ʇʨʦʙʣʝʤʘ ʧʦʣʠʛʘʤʠʠ ʚ ʨʝʣʠʛʠʷʭ 

ʉʘʨʠʝʚʘ ɻ.ʆ.  ʉʦʮʠʘʣʴʥʳʝ ʘʩʧʝʢʪʳ ʚ ʩʠʩʪʝʤʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ɾʦʣʜʦʰʝʚʘ ɸ.ʐ. ʊʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʩʦʮʠʘʣʠʟʘʮʠʶ ʩʪʫʜʝʥʯʝʩʢʦʡ ʤʦʣʦʜʝʞʠ 

ʂʦʰʙʘʢʦʚʘ ɹ.ʄ. ʂʫʣʴʪʫʨʘ ʢʘʢ ʩʦʜʝʨʞʘʪʝʣʴʥʳʡ ʘʩʧʝʢʪ ʩʦʮʠʘʣʴʥʦʡ ʞʠʟʥʠ  

ʋʨʫʟʙʘʢʠʝʚʘ ʌ.ʂ. ʌʠʢʮʠʦʥʘʣʴʥʳʡ ʜʠʩʢʫʨʩ ʠ ʝʛʦ ʧʨʠʨʦʜʘ 

ʋʨʫʟʙʘʢʠʝʚʘ ʌ.ʂ. ʉʪʨʘʪʝʛʠʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ: ʧʦʩʪʤʦʜʝʨʥʠʟʤ 

ɸʤʠʨʘʝʚ ʈ.ʋ. ɺʣʠʷʥʠʝ ʧʦʩʣʝʜʩʪʚʠʡ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ  ʢʨʠʟʠʩʘ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ ʪʨʫʜʦʚʳʭ 
ʤʠʛʨʘʥʪʦʚ ʠʟ ʂʳʨʛʳʟʩʪʘʥʘ 

ʄʦʤʫʥʘʣʠʝʚʘ ɸ.ʊ. ʋʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʦʣʠʪʠʯʝʩʢʠʭ ʢʦʥʬʣʠʢʪʦʚ 

ʆʨʫʥʙʝʢʦʚ  ɹ.  ʂʳʨʛʳʟʩʪʘʥʜʳʥ 2005-ʞʳʣʜʳʥ 24-ʤʘʨʪʳʥʘʥ ʢʠʡʠʥʢʠ ʩʘʷʩʠʡ ʧʘʨʪʠʷʣʳʢ ʪʫʨʤʫʰʫʥʜʘʛʳ ʘʡʨʳʤ 

ʪʝʥʜʝʥʮʠʷʣʘʨ 

ʆʨʫʥʙʝʢʦʚ ɹ.  2006-2008 ïʞʳʣʜʘʨ: ʂʳʨʛʳʟʩʪʘʥʜʘʛʳ ʢʦʧ ʧʘʨʪʠʷʣʫʫʣʫʢʪʫʥ ʥʝʛʠʟʛʠ ʤʘʩʝʣʝʣʝʨʠ 

ʆʩʤʦʥʦʚʘ ɼ.ɸ. ʀʜʝʡʥʦ-ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠʩʪʦʯʥʠʢʠ ʠʩʣʘʤʘ ʦ ʙʨʘʯʥʦ-ʩʝʤʝʡʥʳʭ ʦʪʥʦʰʝʥʠʷʭ 

ʕʩʝʥʛʫʣ ʏ.  ʈʝʛʠʦʥʘʣʴʥʘʷ ʠʥʪʝʛʨʘʮʠʷ ʩʪʨʘʥ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʦʣʠʪʠʯʝʩʢʦʛʦ ʨʝʘʣʠʟʤʘ ʠ 

ʠʥʩʪʠʪʫʮʠʦʥʘʣʠʟʤʘ 

ʀʙʨʘʝʚ ʂ.ʐ. ʉʪʘʥʦʚʣʝʥʠʝ ʪʝʦʨʠʠ ʮʝʥʥʦʩʪʠ ʚ ʢʦʥʮʝ XIX  ʥʘʯʘʣʝ XX ʚʝʢʦʚ 

ɹʝʜʝʣʙʘʝʚʘ ɸ.ɿ. ʀʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʡ ʩʠʩʪʝʤʳ ʦʙʨʘʟʦʚʘʥʠʷ ʢʘʢ ʩʦʮʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ 

ɸʩʘʥʙʝʢʦʚ ʅ.ʂ. ʆʨʭʦʥ-ʵʥʝʩʘʡ ʞʘʟʤʘ ʵʩʪʝʣʠʢʪʝʨʠʥʠʥ ʘʯʫʫ ʪʘʨʳʭʳ 
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ɏ. ȭɔɤɖɑɖ, ɛɜɚɝɛ. ȸɌəɌɝɌ, 101 ʋɼʂ 539.3                         ɹɽʈʀʂʍɸʅʆɺɸ 

ɻ.ɽ., ʂɸʅɻʋɾʀʅ ɹ.ɽ. 

 

ʄɸʊɽʄɸʊʀʏɽʉʂɸʗ ʄʆɼɽʃʔ ʂʆʃɽɹɸʅʀʁ ʇʈʗʄʆʋɻʆʃʔʅʆʁ ʇʃɸʉʊʀʅʓ  

ʉ ʋʏɽʊʆʄ ʊʆʏɽʏʅʓʍ ʉɺʗɿɽʁ 

 

1. ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ ʠ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʠʟʫʯʘʝʪʩʷ ʫʧʨʫʛʘʷ 

ʟʘʜʘʯʘ ʦ ʚʳʥʫʞʜʝʥʥʳʭ ʢʦʣʝʙʘʥʠʷʭ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʧʣʘʩʪʠʥʳ. ʇʦʜʦʙʥʘʷ ʟʘʜʘʯʘ ʦ ʩʦʙʩʪʚʝʥʥʳʭ 

ʢʦʣʝʙʘʥʠʷʭ ʠʟʫʯʘʣʘʩʴ ʚ ʤʦʥʦʛʨʘʬʠʠ [1, ʩʪʨ 29], ʛʜʝ ʧʨʝʜʣʘʛʘʣʘʩʴ ʚʘʨʠʘʮʠʦʥʥʘʷ ʧʦʩʪʘʥʦʚʢʘ ʠ 
ʫʯʠʪʳʚʘʣʠʩʴ ʫʧʨʫʛʠʝ ʪʦʯʝʯʥʳʝ ʦʧʦʨʳ ʠ ʩʦʩʨʝʜʦʪʦʯʝʯʥʳʝ ʤʘʩʩʳ. ɺ ʨʘʙʦʪʝ [1] ʨʝʰʝʥʠʝ 

ʚʘʨʠʘʮʠʦʥʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʤʝʪʦʜʦʤ ʈʘʫʩʘ ʠʱʝʪʩʷ ʚ ʢʣʘʩʩʝ ʙʘʟʠʩʥʳʭ ʬʫʥʢʮʠʡ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʭ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʤ ʢʨʘʝʚʳʤ ʫʩʣʦʚʠʷʤ ʧʣʘʩʪʠʥʳ ʙʝʟ ʪʦʯʝʯʥʳʭ ʩʚʷʟʝʡ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʤʳ 
ʧʦʢʘʟʳʚʘʝʤ, ʯʪʦ ʪʘʢʦʡ ʚʳʙʦʨ ʙʘʟʠʩʥʳʭ ʬʫʥʢʮʠʡ ʥʝ ʩʦʚʩʝʤ ʧʨʘʚʦʤʝʨʝʥ, ʧʦʩʢʦʣʴʢʫ ʪʦʯʝʯʥʳʝ ʩʚʷʟʠ 

ʤʦʛʫʪ ʤʝʥʷʪʴ ʛʣʘʜʢʦʩʪʥʳʝ ʩʚʦʡʩʪʚʘ ʩʦʙʩʪʚʝʥʥʳʭ ʬʦʨʤ. ʊʦ ʝʩʪʴ ʪʦʯʝʯʥʳʝ ʩʚʷʟʠ ʧʨʠʚʦʜʷʪ ʢ 

ʩʦʙʩʪʚʝʥʥʳʤ ʢʦʣʝʙʘʥʠʷʤ, ʦʧʠʩʳʚʘʝʤʳʭ ʬʫʥʢʮʠʷʤʠ ʫ ʢʦʪʦʨʳʭ ʥʘʨʫʰʘʝʪʩʷ ʛʣʘʜʢʦʩʪʴ ʚ ʪʝʭ ʪʦʯʢʘʭ, 

ʛʜʝ ʥʘʭʦʜʷʪʩʷ ʪʦʯʝʯʥʳʝ ʩʚʷʟʠ. ʇʦʜʦʙʥʳʝ ʵʬʬʝʢʪʳ ʚ ʘʪʦʤʥʦʡ ʬʠʟʠʢʝ [2] ʧʨʠʚʦʜʷʪ ʢ ʷʚʥʦ 
ʨʝʰʘʝʤʳʤ ʤʦʜʝʣʷʤ ʤʝʪʦʜʦʤ ʧʦʪʝʥʮʠʘʣʦʚ ʥʫʣʝʚʦʛʦ ʨʘʜʠʫʩʘ. ʆʧʝʨʘʪʦʨʥʘʷ ʪʨʘʢʪʦʚʢʘ ʤʝʪʦʜʘ 

ʧʦʪʝʥʮʠʘʣʦʚ ʥʫʣʝʚʦʛʦ ʨʘʜʠʫʩʘ ʜʘʥʘ ʚ ʨʘʙʦʪʘʭ ʃ.ɼ. ʌʘʜʜʝʝʚʘ, ʌ.ɸ. ɹʝʨʝʟʠʥʘ [3]. ɼʘʣʴʥʝʡʰʝʝ 

ʨʘʟʚʠʪʠʝ ʦʧʝʨʘʪʦʨʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʪʘʢʠʤ ʟʘʜʘʯʘʤ ʤʦʞʥʦ ʥʘʡʪʠ ʚ ʨʘʙʦʪʝ [4]. 

 ʈʘʩʩʤʦʪʨʠʤ ʦʜʥʦʨʦʜʥʫʶ ʫʧʨʫʛʫʶ ʠʟʦʪʨʦʧʥʫʶ ʧʣʘʩʪʠʥʫ ʧʦʩʪʦʷʥʥʦʡ ʪʦʣʱʠʥʳ h , 

ʦʛʨʘʥʠʯʝʥʥʫʶ ʧʨʷʤʦʫʛʦʣʴʥʳʤ ʢʦʥʪʫʨʦʤ ʩ ʨʘʟʤʝʨʘʤʠ ba, . ʇʫʩʪʴ ʥʘ ʧʣʘʩʪʠʥʝ ʥʘʭʦʜʠʪʴʩʷ Q  

ʪʦʯʝʯʥʦ ʧʨʠʩʦʝʜʠʥʝʥʥʳʭ ʤʘʩʩ ( )QqM q ,....,1=  ʠ ʦʥʘ ʫʧʨʫʛʦ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʞʝʩʪʢʦ ʦʧʝʨʪʘ ʚ 

/L  ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, S  ʚʥʫʪʨʝʥʥʠʭ ʪʦʯʢʘʭ. ʐʘʨʥʠʨʥʦʝ ʦʧʠʨʘʥʠʝ ʚ ʪʦʯʢʝ ʤʦʞʝʪ ʩʦʯʝʪʘʪʴʩʷ ʩ 

ʟʘʱʝʤʣʝʥʠʝʤ ʧʦ ʣʶʙʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ.  ʈʘʩʧʦʣʦʞʝʥʠʝ ʦʧʦʨ ʠ ʪʦʯʝʯʥʳʭ ʤʘʩʩ ʚ ʧʣʦʩʢʦʩʪʠ 

ʧʨʦʠʟʚʦʣʴʥʦ. ɻʨʘʥʠʯʥʦʝ ʫʩʣʦʚʠʝ ʥʘ ʢʘʞʜʦʡ ʩʪʦʨʦʥʝ ʧʣʘʩʪʠʥʳ ʤʦʞʝʪ ʙʳʪʴ ʦʜʥʠʤ ʠʟ ʩʣʝʜʫʶʱʠʭ: 
ʰʘʨʥʠʨʥʦʝ ʦʧʠʨʘʥʠʝ, ʟʘʱʝʤʣʝʥʠʝ ʠʣʠ ʩʚʦʙʦʜʥʳʡ ʢʨʘʡ. ʅʘ ʨʠʩʫʥʢʝ 1 ʧʦʢʘʟʘʥʦ ʨʘʩʧʦʣʦʞʝʥʠʝ 

ʧʣʘʩʪʠʥʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʝʡ ʠʩʧʦʣʴʟʫʝʤʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ, ʫʩʣʦʚʥʦʝ ʦʙʦʟʥʘʯʝʥʠʝ ʦʧʦʨ, 

ʟʘʱʝʤʣʝʥʠʡ, ʧʨʠʩʦʝʜʠʥʝʥʥʳʭ ʤʘʩʩ, ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʠʟʣʦʞʝʥʠʠ ʵʪʠ 
ʦʙʦʟʥʘʯʝʥʠʷ ʙʫʜʫʪ ʩʦʭʨʘʥʝʥʳ. ʊʨʝʙʫʝʪʩʷ ʦʧʨʝʜʝʣʠʪʴ ʩʦʙʩʪʚʝʥʥʳʝ ʯʘʩʪʦʪʳ ʠ ʬʦʨʤʳ ʧʦʧʝʨʝʯʥʳʭ 

ʢʦʣʝʙʘʥʠʡ ʧʣʘʩʪʠʥʳ.  
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ʈʠʩʫʥʦʢ 1. 

  

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʯʘʩʪʦʪ ʢʦʣʝʙʘʥʠʡ ʙʫʜʝʤ ʩʯʠʪʘʪʴ ʧʣʘʩʪʠʥʫ ʪʦʥʢʦʡ (ʪʦʣʱʠʥʘ ʤʘʣʘ ʧʦ ʩʨʘʚʥʝʥʠʶ 
ʩ ʦʩʪʘʣʴʥʳʤʠ ʨʘʟʤʝʨʘʤʠ). 

 ʇʨʝʜʧʦʣʘʛʘʷ ʩʧʨʘʚʝʜʣʠʚʦʩʪʴ ʛʠʧʦʪʝʟ ʂʠʨʭʛʦʬʘ ï ʃʷʚʘ, ʟʘʧʠʰʝʤ ʠʟʚʝʩʪʥʳʝ ʠʟ ʪʝʦʨʠʠ 

ʫʧʨʫʛʦʩʪʠ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʧʝʨʝʤʝʱʝʥʠʷʤʠ ʠ ʜʝʬʦʨʤʘʮʠʷʤʠ: [5, ʩʪʨ 76-78] 

,
2

2

x

W
zx
µ

µ
-=e   ,

2

2

y

W
zy
µ

µ
-=e   ;2

2

yx

W
zxy
µµ

µ
-=e   (2) 

ʟʜʝʩʴ z - ʢʦʦʨʜʠʥʘʪʘ ʪʦʯʢʠ ʚ ʥʘʧʨʘʚʣʝʥʠʠ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʤ ʢ ʩʨʝʜʠʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, 

xyyx eee ,, - ʢʦʤʧʦʥʝʥʪʳ ʪʝʥʟʦʨʘ ʜʝʬʦʨʤʘʮʠʡ ʧʣʘʩʪʠʥʳ. 

  

0 

qM

 

x a 

y 

b 
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ʂʦʤʧʦʥʝʥʪʳ ʥʘʧʨʷʞʝʥʠʡ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʨʘʚʥʳ 

,
1

,
1

,
1

2

2

2

2

2

2

2

2

2

2

2

2

yx

WEz
GG

x

W

y

WEz
G

y

W

x

WEz
G

yxxy

y

x

µµ

µ

-
-==

ù
ú

ø
é
ê

è

µ

µ
+

µ

µ

-
-=

ù
ú

ø
é
ê

è

µ

µ
+

µ

µ

-
-=

n

n
n

n
n

     (3) 

ʛʜʝ E  - ʤʦʜʫʣʴ ʖʥʛʘ, ʘ n- ʢʦʵʬʬʠʮʠʝʥʪ ʇʫʘʩʩʦʥʘ. ʅʦʨʤʘʣʴʥʘʷ ʢʦʤʧʦʥʝʥʪʘ zG  ʧʨʠ ʧʦʧʝʨʝʯʥʦʤ 

ʠʟʛʠʙʝ ʤʘʣʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ xG  ʠ yG , ʧʦʵʪʦʤʫ ʧʦʣʘʛʘʝʤ 0=zG . 

ʇʦʪʝʥʮʠʘʣʴʥʘʷ ʵʥʝʨʛʠʷ, ʥʘʢʘʧʣʠʚʘʝʤʘʷ ʧʣʘʩʪʠʥʦʡ ʧʨʠ ʫʧʨʫʛʦʡ ʜʝʬʦʨʤʘʮʠʠ, ʩʦʛʣʘʩʥʦ 
ʫʢʘʟʘʥʥʳʤ ʚʳʰʝ ʜʦʧʫʱʝʥʠʷʤ ʠʤʝʝʪ ʚʠʜ: 

( )
1

2
x x y y xy xy

V
G G G G dxdydze e e= + +ñññ    (4) 

ʛʜʝ V - ʦʙʲʝʤ ʧʣʘʩʪʠʥʳ. ʇʦʜʩʪʘʚʣʷʷ ʚ (4) ʟʥʘʯʝʥʠʷ ʢʦʤʧʦʥʝʥʪ ʜʝʬʦʨʤʘʮʠʠ ʠ ʥʘʧʨʷʞʝʥʠʡ (2), (3) ʠ 

ʫʯʠʪʳʚʘʷ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʵʥʝʨʛʠʶ ʫʧʨʫʛʠʭ ʦʧʦʨ, ʧʦʣʫʯʠʤ 

( ) ( );,
2

1
12

2

/

/

///

1

2

0 0

2
2

2

2

2

2
2

2

2

2

2

äññ
=

+
ù
ù

ú

ø

é
é

ê

è

ö
ö

÷

õ

æ
æ

ç

å

öö
÷

õ
ææ
ç

å

µµ

µ
-

µ

µ

µ

µ
--öö

÷

õ
ææ
ç

å

µ

µ
+

µ

µ
=

L

l

lll
a b

yxWCdxdy
yx

W

y

W

x

W

y

W

x

WD
G n     (5) 

ʟʜʝʩʴ ( )[ ]123 112
-

-= nEhD  - ʮʠʣʠʥʜʨʠʯʝʩʢʘʷ ʞʝʩʪʢʦʩʪʴ ʧʣʘʩʪʠʥʳ, ʘ 
///

,, lll yxC - ʞʝʩʪʢʦʩʪʴ ʠ 

ʢʦʦʨʜʠʥʘʪʳ ʫʧʨʫʛʦʡ ʦʧʦʨʳ. ɼʚʦʡʥʳʝ ʠʥʪʝʛʨʘʣʳ ʚ (5) ʙʝʨʫʪʩʷ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʥʝʡʪʨʘʣʴʥʦʛʦ ʩʣʦʷ. 

 ʂʠʥʝʪʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ ʚʩʝʡ ʧʣʘʩʪʠʥʳ ʩ ʫʯʝʪʦʤ ʧʨʠʩʦʝʜʠʥʝʥʥʳʭ ʤʘʩʩ ʟʘʜʘʝʪʩʷ ʨʘʚʝʥʩʪʚʦʤ 

( )
,

,,

2

1

2 0
1

2

0

2

ñ äñ
=

öö
÷

õ
ææ
ç

å

µ

µ
+ö

÷

õ
æ
ç

å

µ

µ
=

a
Q

q

qq

q

b

t

tyxW
Mdxdy

t

Wh
T
r

  (6) 

ʛʜʝ r - ʧʣʦʪʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʧʣʘʩʪʠʥʳ, 
qq yx ,  - ʢʦʦʨʜʠʥʘʪʳ q -ʡ ʧʨʠʩʦʝʜʠʥʝʥʥʦʡ ʤʘʩʩʳ. 

 ʈʘʩʩʤʦʪʨʠʤ ʬʫʥʢʮʠʦʥʘʣ ʆʩʪʨʦʛʨʘʜʩʢʦʛʦ ï ɻʘʤʠʣʴʪʦʥʘ  

( )ñ -=
b

H

t

t
dtGTL  

ʥʘ ʩʦʚʦʢʫʧʥʦʩʪʠ ʛʣʘʚʥʳʭ ʢʦʣʝʙʘʥʠʡ. ʆʥʠ ʜʦʣʞʥʳ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʫʩʣʦʚʠʷʤ ʰʘʨʥʠʨʥʦʛʦ 

ʟʘʢʨʝʧʣʝʥʠʷ ʞʝʩʪʢʠʭ ʦʧʦʨ ʧʣʘʩʪʠʥʳ ʚ S  ʪʦʯʢʘʭ:  

( ) ( ), , 0            1,..., ,s sW x y t s S= =      (7) 

ʛʜʝ  
ss yx , - ʢʦʦʨʜʠʥʘʪʳ s-ʡ ʚʥʫʪʨʝʥʥʝʡ ʦʧʦʨʳ. ɽʩʣʠ, ʢʨʦʤʝ ʪʦʛʦ ʥʝʢʦʪʦʨʳʝ ʞʝʩʪʢʠʝ ʦʧʦʨʳ 

ʟʘɦ ʝʤʣʝʥʳ ʚ ʥʘʧʨʘʚʣʝʥʠʷʭ saʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ X0 , ʪʦ ʢ (7) ʜʦʙʘʚʣʷʝʪʩʷ ʫʩʣʦʚʠʷ 

( ), ,
0            1,2,..., ;    0 ,

2

s s

s

s

W x y t
s sa

p
a

a

µ å õ
= = ¢ ¢æ ö

µ ç ÷
      (8) 

ʧʨʠʯʝʤ ʯʠʩʣʦ ʟʘʱʝʤʣʝʥʠʡ aS  ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʨʘʚʥʦ ʯʠʩʣʫ ʦʧʦʨ S. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʘʥʥʘʷ ʤʦʜʝʣʴ 

ʚʢʣʶʯʘʝʪ ʨʘʟʣʠʯʥʳʝ ʩʦʯʝʪʘʥʠʷ ʦʧʦʨ ʠ ʟʘʱʝʤʣʝʥʠʡ.  

 ʆʩʥʦʚʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʪʝʦʨʝʤʘ 1. 
 ʊʝʦʨʝʤʘ 1. ʂʦʣʝʙʘʥʠʝ ʦʜʥʦʨʦʜʥʦʡ ʫʧʨʫʛʦʡ ʠʟʦʪʨʦʧʥʦʡ ʧʣʘʩʪʠʥʳ ʧʦʩʪʦʷʥʥʦʡ ʪʦʣʱʠʥʳ 

h, ʦʛʨʘʥʠʯʝʥʥʘʷ ʧʨʷʤʦʫʛʦʣʴʥʳʤ ʢʦʥʪʫʨʦʤ ʩ ʨʘʟʤʝʨʘʤʠ ,a b, ʢ ʢʦʪʦʨʦʡ ʪʦʯʝʯʥʦ ʧʨʠʩʦʝʜʠʥʝʥʳ 

ʤʘʩʩʳ qM  ʚ Q  ʚʥʫʪʨʝʥʥʠʭ ʪʦʯʢʘʭ ʠ ʚ 
/l  ʚʥʫʪʨʝʥʥʠʭ ʪʦʯʢʘʭ ʦʥʘ ʫʧʨʫʛʦ ʦʧʝʨʪʘ, ʘ ʪʘʢʞʝ ʚ 

ʚʥʫʪʨʝʥʥʠʭ ʪʦʯʢʘʭ ( ),s sx y  ʞʝʩʪʢʦ ʦʧʝʨʪʘ ʠʣʠ  ʫʧʨʫʛʦ ʟʘʱʝʤʣʝʥʘ, ʦʧʠʩʳʚʘʝʪʩʷ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʤ ʫʨʘʚʥʝʥʠʝʤ  

( ){ }
2

2

2
0   0 ,   0 ,   ,   1,...,H B

W
h D W x a y b t t t q Q

t
r
µ
- D = < < < < < < =

µ
   ,  (9) 
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ʢʦʪʦʨʦʝ ʚʳʧʦʣʥʷʝʪʩʷ ʚʦ ʚʩʝʭ ʪʦʯʢʘʭ ʧʣʘʩʪʠʥʳ ʛʜʝ ʥʝʪ ʪʦʯʝʯʥʳʭ ʩʚʷʟʝʡ, ʘ ʚ ʪʦʯʝʯʥʳʭ ʩʚʷʟʷʭ 

ʩʧʨʘʚʝʜʣʠʚʳ ʤʥʦʛʦʪʦʯʝʯʥʳʝ ʢʨʘʝʚʳʝ ʫʩʣʦʚʠʷ: 

( )
( )

2 2 2 2 2

2

, 0, 0 0, 0 0, 0 0, 0

2 1 0
q q q q q q q q q q

q

x y x y x y x y x y

W W W W W
M D

t x y x y x y x y
n

- - - + + - + +

å õµ µ µ µ µ
æ ö- - - - + =
æ öµ µ µ µ µ µ µ µ µ
ç ÷

  (10) 

( ) ( )
/ / /

/ / / / / / / /

2 2 2 2

0, 0 0, 0 0, 0 0, 0

, , 2 1 0
l l l l l l l l

l l l

x y x y x y x y

W W W W
C W x y t D

x y x y x y x y
n

- - - + + - + +

å õµ µ µ µ
æ ö- - - - + =
æ öµ µ µ µ µ µ µ µ
ç ÷

  (11) 

ɼʣʷ ʝʜʠʥʩʪʚʝʥʥʦʩʪʠ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ, ʫʢʘʟʘʥʥʳʤ ʚ ʪʝʦʨʝʤʝ 1, ʢ ʤʥʦʛʦʪʦʯʝʯʥʳʤ ʫʩʣʦʚʠʷʤ 

ʥʘʜʦ ʜʦʙʘʚʠʪʴ ʛʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ  

  
  

0,       0
W

W
nW

µW

µ
= =

µ
,      (12) 

( ) ( )1 2    
, ,           ,

H Bt t
W W x y W W x y= = .    (13) 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʘʝʤ ʢʨʘʝʚʫʶ ʟʘʜʘʯʫ ʜʣʷ ʫʨʘʚʥʝʥʠʷ (9) ʚ ʤʥʦʛʦʩʚʷʟʥʦʡ ʦʙʣʘʩʪʠ 

( ) ( ) ( )
/

/ /

/1 11

, , ,
Q L S

q q l l s s

q sl

x y x y x y
= ==

W= . ɿʜʝʩʴ ( ),q qx y  - ʚʥʫʪʨʝʥʥʠʝ ʪʦʯʢʠ ʢ ʢʦʪʦʨʳʤ ʧʨʠʢʨʝʧʣʝʥʘ 

ʪʦʯʝʯʥʘʷ ʤʘʩʩʘ qM , ( )
/ /

,l lx y  - ʚʥʫʪʨʝʥʥʠʝ ʪʦʯʢʠ, ʛʜʝ ʥʘʣʦʞʝʥʳ ʫʧʨʫʛʠʝ ʪʦʯʝʯʥʳʝ ʩʚʷʟʠ, ( ),s sx y  

- ʚʥʫʪʨʝʥʥʠʝ ʪʦʯʢʠ, ʛʜʝ ʧʣʘʩʪʠʥʘ ʞʝʩʪʢʦ ʦʧʝʨʪʘ ʠʣʠ ʫʧʨʫʛʦ ʟʘʱʝʤʣʝʥʘ. 

 ɺ ʢʘʞʜʦʡ ʪʦʯʢʝ ( ),q qx y , ʢ ʢʦʪʦʨʳʤ ʧʨʠʢʨʝʧʣʝʥʘ ʪʦʯʝʯʥʘʷ ʤʘʩʩʘ qM , ʜʦʙʘʚʣʷʝʪʩʷ 

ʫʩʣʦʚʠʝ 

( )
( )

2 2 2 2 2

2

, 0, 0 0, 0 0, 0 0, 0

2 1 0
q q q q q q q q q q

q

x y x y x y x y x y

W W W W W
M D

t x y x y x y x y
n

- - - + + - + +

å õµ µ µ µ µ
æ ö- - - - + =
æ öµ µ µ µ µ µ µ µ µ
ç ÷

 

ɺ ʢʘʞʜʦʡ ʪʦʯʢʝ ( )
/ /

,l lx y , ʛʜʝ ʥʘʣʦʞʝʥʘ ʪʦʯʝʯʥʘʷ ʫʧʨʫʛʘʷ ʩʚʷʟʴ, ʜʦʙʘʚʣʷʝʪʩʷ ʫʩʣʦʚʠʝ 

( ) ( )
/ / /

/ / / / / / / /

2 2 2 2

0, 0 0, 0 0, 0 0, 0

, , 2 1 0
l l l l l l l l

l l l

x y x y x y x y

W W W W
C W x y t D

x y x y x y x y
n

- - - + + - + +

å õµ µ µ µ
æ ö- - - - + =
æ öµ µ µ µ µ µ µ µ
ç ÷

 

ɺ ʪʦʯʢʘʭ ( ),s sx y , ʛʜʝ ʧʣʘʩʪʠʥʘ ʞʝʩʪʢʦ ʦʧʝʨʪʘ ʩʪʘʚʠʪʴʩʷ ʫʩʣʦʚʠʝ 

( ) ( )

2 2 2 2

0, 0 0, 0 0, 0 0, 0

0

, 0             1,...,

s s s s s s s sx y x y x y x y

s s

W W W W

x y x y x y x y

W x y s S

- - - + + - + +

ëå õµ µ µ µ
îæ ö- - + =îæ öµ µ µ µ µ µ µ µìç ÷
î

= =îí

 

 

2. ɺʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʫʪʚʝʨʞʜʝʥʠʷ ʠ ʦʙʦʩʥʦʚʘʥʠʝ ʪʝʦʨʝʤʳ.  

ʉʦʦʪʥʦʰʝʥʠʷ (7)-(8) ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʟʘʜʘʯʫ ʥʘ ʫʩʣʦʚʥʳʡ ʵʢʩʪʨʝʤʫʤ. ʋʯʠʪʳʚʘʷ ʩʚʷʟʠ 
(7) ʠ (8), ʩ ʧʦʤʦʱʴʶ ʤʥʦʞʠʪʝʣʝʡ ʃʘʛʨʘʥʞʘ ʧʦʣʫʯʠʤ ʦʢʦʥʯʘʪʝʣʴʥʦʝ ʚʘʨʠʘʮʠʦʥʥʦʝ ʫʨʘʚʥʝʥʠʝ  

( )
( )

( )
1 1

, ,
, , 0,

b b b

H H H

s st t tS S
s s

s s

s s st t t

W x y t
W x y t dt dt G T dtad l l

a= =

è øµ
é ù+ + - =

µé ùê ú
ä äñ ñ ñ   (14) 

ʚ ʢʦʪʦʨʦʤ 
all ss,  - ʤʥʦʞʠʪʝʣʠ ʃʘʛʨʘʥʞʘ, d - ʚʘʨʠʘʮʠʷ ʧʦ ʧʝʨʝʤʝʱʝʥʠʷʤ. ʉʦʦʪʥʦʰʝʥʠʝ (14) 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚ ʥʝʢʦʪʦʨʦʤ ʩʤʳʩʣʝ ʘʥʘʣʦʛ ʫʨʘʚʥʝʥʠʷ ʈʘʫʩʘ. 

 ɺʳʧʠʰʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʩʠʩʪʝʤʫ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʕʡʣʝʨʘ-ʃʘʛʨʘʥʞʘ. 

ɼʣʷ ʫʜʦʙʩʪʚʘ ʧʨʝʜʩʪʘʚʠʤ ʢʠʥʝʪʠʯʝʩʢʫʶ T  ʠ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʵʥʝʨʛʠʶ G  ʚ ʚʠʜʝ ʩʫʤʤ  

,21 GGG +=   43 TTT +=  
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ʛʜʝ   ( )ññ
ù
ù

ú

ø

é
é

ê

è

ö
ö

÷

õ

æ
æ

ç

å

öö
÷

õ
ææ
ç

å

µµ

µ
-

µ

µ

µ

µ
--öö

÷

õ
ææ
ç

å

µ

µ
+

µ

µ
=

a b

dxdy
yx

W

y

W

x

W

y

W

x

WD
G

0 0

2
2

2

2

2

2
2

2

2

2

2

1 12
2

n  

( )ä
=

=

/

/

///

1

2

2 ,
2

1 L

l

lll yxWCG    ññ ö
÷

õ
æ
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ʊʦʛʜʘ ʬʫʥʢʮʠʦʥʘʣ ʆʩʪʨʘʛʨʘʜʩʢʦʛʦ-ɻʘʤʠʣʴʪʦʥʘ ʨʘʟʣʘʛʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 
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 ʅʘʤ ʫʜʦʙʥʦ ʚʚʝʩʪʠ ʬʫʥʢʮʠʦʥʘʣʳ ʧʦ ʬʦʨʤʫʣʘʤ 

1 1 2 2 3 3 4 4,        ,         ,         
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H H H H

t t t t

t t t t
I G dt I G dt I T dt I T dt= = = =ñ ñ ñ ñ 

ʠ ʚʳʧʠʩʘʪʴ ʦʪʜʝʣʴʥʦ ʜʣʷ ʢʘʞʜʦʛʦ ʬʫʥʢʮʠʦʥʘʣʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʫʨʘʚʥʝʥʠʷ ʕʡʣʝʨʘ ï ʃʘʛʨʘʥʞʘ. 

 ʇʦʢʘʞʝʤ ʫʨʘʚʥʝʥʠʝ ʕʡʣʝʨʘ ï ʃʘʛʨʘʥʞʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʬʫʥʢʮʠʦʥʘʣʫ .1I  ʈʘʩʩʤʦʪʨʠʤ 

ñʪʦʯʢʫò W  ʠʟ ʦʙʣʘʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʘ I  ʠ ʧʫʩʪʴ U  ʧʨʦʠʟʚʦʣʴʥʳʡ ʵʣʝʤʝʥʪ ʦʙʣʘʩʪʠ 

ʦʧʨʝʜʝʣʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʘ I , ʧʦʜʯʠʥʝʥʥʳʡ ʫʩʣʦʚʠʶ  
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ʧʨʦʠʟʚʦʜʥʫʶ ʧʦ ʥʦʨʤʘʣʠ ʚ ʛʨʘʥʠʯʥʦʡ ʪʦʯʢʝ. 

 ʊʘʢʠʝ ʬʫʥʢʮʠʠ ( )tyxU ,,  ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ ʚʦʟʤʫʱʝʥʠʷʤʠ. ʉʤʝʩʪʠʤʩʷ ʠʟ W  ʚ ʪʦʯʢʫ 

UW e+ , ʛʜʝ e- ʤʘʣʳʡ ʧʘʨʘʤʝʪʨ. ɿʜʝʩʴ ʬʫʥʢʮʠʷ U  ʟʘʜʘʝʪ ñʥʘʧʨʘʚʣʝʥʠʝ ʩʤʝʱʝʥʠʷò ʠʟ ʪʦʯʢʠ W . 
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ʢʦʪʦʨʫʶ ʥʘʟʳʚʘʶʪ ʧʨʦʠʟʚʦʜʥʦʡ ʬʫʥʢʮʠʦʥʘʣʘ I  ʚ ʪʦʯʢʝ W  ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ U  [6, ʩʪʨ 340].  
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 ʅʘʰʘ ʮʝʣʴ ï ʠʟʙʘʚʠʪʴʩʷ ʦʪ ʧʨʦʠʟʚʦʜʥʳʭ ʚʦʟʤʫʱʝʥʠʷ ( ), ,U x y t . ɼʣʷ ʵʪʦʛʦ ʥʘʤ ʧʨʠʜʝʪʩʷ 

ʥʝʦʜʥʦʢʨʘʪʥʦ ʧʨʠʤʝʥʷʪʴ ʬʦʨʤʫʣʫ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʧʦ ʯʘʩʪʷʤ. ʆʪʤʝʪʠʤ, ʯʪʦ ʧʨʠ ʥʘʣʦʞʝʥʠʠ 

ʪʦʯʝʯʥʳʭ ʩʚʷʟʝʡ ʬʫʥʢʮʠʷ ( ), ,W x y t  ʧʦ ʧʝʨʝʤʝʥʥʳʤ ( ),x y  ʚ ʵʪʠʭ ʪʦʯʢʘʭ ʤʦʞʝʪ ʪʝʨʷʪʴ ʛʣʘʜʢʦʩʪʴ. 

ʇʦʵʪʦʤʫ ʧʨʠ ʠʥʪʝʛʨʠʨʦʚʘʥʠʠ ʧʦ ʯʘʩʪʷʤ ʥʝʦʙʭʦʜʠʤʦ ʫʯʝʩʪʴ ʪʦ, ʯʪʦ ʬʫʥʢʮʠʷ ( ), ,W x y t  ʠʣʠ ʝʝ 

ʯʘʩʪʥʳʝ ʧʨʦʠʟʚʦʜʥʳʝ ʤʦʛʫʪ ʠʤʝʪʴ ʨʘʟʨʳʚʳ ʧʝʨʚʦʛʦ ʨʦʜʘ ʚ ʪʦʯʢʘʭ, ʛʜʝ ʥʘʣʦʞʝʥʳ ʪʦʯʝʯʥʳʝ ʩʚʷʟʠ. 
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ɼʦʧʫʩʪʠʤ, ʯʪʦ ʢ ʚʥʫʪʨʝʥʥʝʡ ʪʦʯʢʝ ( ),q qx y  ʧʨʠʩʦʝʜʠʥʝʥʘ  ʪʦʯʝʯʥʘʷ ʤʘʩʩʘ 
qM  ʠʣʠ ʦʥʘ ʣʠʙʦ 

ʫʧʨʫʛʦ, ʣʠʙʦ ʞʝʩʪʢʦ ʦʧʝʨʪʘ. ʇʦʢʘʞʝʤ ʢʘʢ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʬʦʨʤʫʣʫ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʧʦ ʯʘʩʪʷʤ, 

ʝʩʣʠ ʬʫʥʢʮʠʷ ( ), ,W x y t  ʠʣʠ ʝʝ ʯʘʩʪʥʳʝ ʧʨʦʠʟʚʦʜʥʳʝ ʪʝʨʷʶʪ ʛʣʘʜʢʦʩʪʴ ʚ ʵʪʦʡ ʪʦʯʢʝ ( ),q qx y . 

ɼʣʷ ʥʘʛʣʷʜʥʦʩʪʠ ʨʘʩʩʤʦʪʨʠʤ ʦʜʠʥ ʠʟ ʠʥʪʝʛʨʘʣʦʚ, ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʚ ʧʨʘʚʦʡ ʯʘʩʪʠ ʩʦʦʪʥʦʰʝʥʠʷ 

(15). 
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02 2 2 2 2 2

2 2 2 2 2 2

0 0 0 0 0 0

0 02 3 4

2 2 2 2

00

q
B B B

q
H H H

q
q

t t tya b a a b

t t t y

y y

W U W U W U
B dy dx dt dy dx dt dy dx dt

x y x y x y

W U W W
U Udy

x y y x x y

-

+

- -

ë û ë ûè ø è øë ûè øµ µ µ µ µ µî î î î î î
= = + =é ù é ùì ü ì ü ì üé ù

µ µ µ µ µ µé ù é ùî îê ú î î î îí ý ê ú ê úí ý í ý

å õµ µ µ µ
= - +æ ö

µ µ µ µ µ µç ÷

ñ ñ ñ ñ ñ ñ ñ ñ ñ

0

2 3 4

2 2 2 2

0 00

                                                       

ʋʯʠʪʳʚʘʷ ʛʨʘʥʠʯʥʳʝ ʟʥʘʯʝʥʠʷ ʚʦ

B

H

B

qq
H

t a

t

bt a b

t yy

dx dt

W U W W
U Udy dx dt

x y y x x y
++

ë ûè ø
î îé ù +ì ü
é ùî îê úí ý

ë ûè øå õµ µ µ µî î
é ù+ - + =ì üæ ö
µ µ µ µ µ µé ùç ÷î îê úí ý

=

ñ ñ ñ

ñ ñ ñ

( )

0

0

2 2 3 3

2 2 2 2

0 0 0 0 0

ʟʤʫʱʝʥʠʷ

0,    0,

ʘ ʪʘʢʞʝ ʛʣʘʜʢʦʩʪʴ ʬʫʥʢʮʠʠ , ,

ʚʦ ʚʥʫʪʨʝʥʥʠʭ ʪʦʯʢʘʭ, ʠʤʝʝʤ

q

qq q q q

y y b

y y b

a

y

t yy y y y

U U
U U

y y

U x y t

W W U W W
U dx dt

x x y y x y x

= =

= =

- + - +

µ µ
= = = =

µ µ =

ë ûè øå õ å õµ µ µ µ µî î
é ùæ ö æ ö= - - -ì ü
æ ö æ öµ µ µ µ µ µ µé ùî îç ÷ ç ÷ê úí ý
ñ

4

2 2

0 0

                                                                           .

B

H

B

H

t

t a b

t

W
Udy dx dt

x y

+

ë ûè øµî î
+ ì üé ù

µ µî îê úí ý

ñ

ñ ñ ñ

 

2 2

2 2

0 0

2 2 3 3

2 2 2 2

0 0 0 0 0

                                                

B

H

B

q

qq q q q
H

t b a

t

t b

x
xt x x x x

W U
C dx dy dt

y x

W W U W W
U dy dt

y y x x y x y
- + - +

ë ûè øµ µî î
= =ì üé ù

µ µî îê úí ý

ë ûè øå õ å õµ µ µ µ µî î
= - - - +é ùæ ö æ öì üæ ö æ öµ µ µ µ µ µ µé ùî îç ÷ ç ÷ê úí ý

ñ ñ ñ

ñ ñ

4

2 2

0 0

                           .
B

H

t a b

t

W
Udy dx dt

x y

ë ûè øµî î
+ ì üé ù

µ µî îê úí ý
ñ ñ ñ

 



 15 

( )

2

2

0 0

0 0

0 0 0

                                                                          

B

H

B

q q q

q q q
H

t a b

t

t a

y y y

t y y y

U
E W dy dx dt

y

U
W W W W U dx dt

y y y- +

- +

ë ûè øµî î
= D =ì üé ù

µî îê úí ý

ë ûè øå õµ µ µî î
é ù= D -D - D - D +æ öì üæ öµ µ µé ùî îç ÷ê úí ý

ñ ñ ñ

ñ ñ

2

2

0 0

 .
B

H

t a b

t

W
Udy dx dt

y

ë ûè øµ Dî î
+ ì üé ù

µî îê úí ý
ñ ñ ñ

 

( )

2

2

0 0

0 0
0 00

2

                                                                          

B

H

B

q q q

q q q
H

t b a

t

t b

x x x
x x xt

U
F W dx dy dt

x

U
W W W W U dy dt

x x x- +
- +

ë ûè øµî î
= D =ì üé ù

µî îê úí ý

ë ûè øå õµ µ µî î
= D -D - D - D +ì üé ùæ ö

µ µ µç ÷î îê úí ý

µ D
+

ñ ñ ñ

ñ ñ

2

0 0

.
B

H

t b a

t

W
Udx dy dt

x

ë ûè øî î
ì üé ù

µî îê úí ý
ñ ñ ñ

 

 ʇʦʩʢʦʣʴʢʫ ʨʘʟʥʦʩʪʴ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ ()o e  ʠʤʝʝʪ ʚʠʜ 

[ ] [] ( ) ( )( )1 1 1 2 ,I W U I W D E F D B C Ae e e n+ - = + - - + - 

ʪʦ, ʫʯʠʪʳʚʘʷ ʧʦʣʫʯʝʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ , , , ,A B C E F ʤʦʞʝʤ ʝʸ ʟʘʧʠʩʘʪʴ ʚ ʚʠʜʝ 

[ ] [ ]

( )

( )

2

1 1

0 0

4 4 4

2 2 2 2 2 2

0 0

0 0
0 00

1 2

B

H

B

H

q q q

q q q

t a b

t

t a b

t

b

x x x
x x x

I W U I W D WUdy dx dt

W W W
D dy dx dt

x y x y x y

U W W
D W W U dy

x x x

e e

e n

e
- +

- +

ë ûè øî î
+ - = D -ì üé ù

î îê úí ý

ë ûè øå õµ µ µî î
- - - + + +ì üé ùæ ö

µ µ µ µ µ µç ÷î îê úí ý

ë ûè øå õµ µD µDî î
+ D -D - -ì üé ùæ ö

µ µ µç ÷î îê úí ý

ñ ñ ñ

ñ ñ ñ

ñ

( )

( )

0 0

0 0 0

2 2 3 3

2 2 2 2

0 0 0 0 0

1

B

H

B

q q q

qy q q
H

B

q

qq q q q
H

t

t

t a

y y y

t y y

t a

y

t yy y y y

dt

U W W
D W W U dx dt

y y y

W W U W W
D U dx dt

x x y y x y x

e

e n

- +

- +

- + - +

+

ë ûè øå õµ µD µDî î
é ù+ D -D - - -æ öì üæ öµ µ µé ùî îç ÷ê úí ý

ë ûè øå õ å õµ µ µ µ µî î
é ùæ ö æ ö- - - - -ì ü
æ ö æ öµ µ µ µ µ µ µé ùî îç ÷ ç ÷ê úí ý

ñ

ñ ñ

ñ ñ

( )

( )

( )

2 2 3 3

2 2 2 2

0 0 0 0 0

3 3

2 2

0 0 0

3 3

2

0

1

2 1

2 1

B

q

qq q q q
H

B

q

q q
H

q

t b

x
xt x x x x

t b

x

t x x

y

W W U W W
D U dy dt

y y x x y x y

W W
D U dy dt

x y x y

W W
D

y x

e n

e n

e n

- + - +

- +

-

-

ë ûè øå õ å õµ µ µ µ µî î
- - - - - -é ùæ ö æ öì üæ ö æ öµ µ µ µ µ µ µé ùî îç ÷ ç ÷ê úí ý

ë ûå õµ µî î
- - - -æ öì üæ öµ µ µ µî îç ÷í ý

µ µ
- - -

µ µ µ

ñ ñ

ñ ñ

2

0 0

B

q

q
H

t a

y

t y

U dx dt
y x

+

ë ûå õî î
æ ö +ì ü
æ öµî îç ÷í ý

ñ ñ

 



 16 

( )

( ) ( )

2 2 2 2

,

0, 0 0, 0 0, 0 0, 0

2

0 0

2 2

2 20 0

0 0

2 1

1

B

q q

q q q q q q q q
H

B

H

q q

q q

t

x y

t x y x y x y x y

t a b

t

x x

x x

W W W W
D U dt

x y x y x y x y

D WUdy dx dt

W W U
W W D D

y y x

e n

e

e e n

- - - + + - + +

- +

- +

å õµ µ µ µ
æ ö+ - - - + =
æ öµ µ µ µ µ µ µ µ
ç ÷

ë ûè øî î
= D +ì üé ù

î îê úí ý

è øå õµ µ µ
+ D -D - - -é ùæ öæ öµ µ µé ùç ÷ê ú

ñ

ñ ñ ñ

( ) ( )

( ) ( )

0

2 2

2 20 0

0 0 0

3 3

2 2

0 00 0 0

1

1

B

q
H

B

q q

qyq q
H

q

q q q q

t b

xt

t a

y y

t y y

b

x
x x x x

dy dt

W W U
W W D D dx dt

x x y

W W W W
D D U dy

x x x y x y

e e n

e e n

- +

- +

- + - +

ë ûî î
+ì ü

î îí ý

ë ûè øå õµ µ µî î
é ùæ ö+ D -D - - - +ì ü

æ öµ µ µé ùî îç ÷ê úí ý

ëè øå õå õµD µD µ µî
+ - - - - -é ùæ öì æ ö æ öµ µ µ µ µ µç ÷é ùç ÷ê ú

ñ ñ

ñ ñ

ñ

( ) ( )
3 3

2 2

0 0 0 0 0

1

B

H

B

q

q q q q
H

t

t

t a

y

t y y y y

dt

W W W W
D D U dx dt

y y y x y x
e e n

- + - +

ûî
+ü

î îí ý

ë ûè øå õå õµD µD µ µî î
é ùæ ö+ - - - - - +æ öì üæ ö æ öµ µ µ µ µ µé ùî îç ÷ ç ÷ê úí ý

ñ

ñ ñ
  

( )
2 2 2 2

,

0, 0 0, 0 0, 0 0, 0

2 1
B

q q

q q q q q q q q
H

t

x y

t x y x y x y x y

W W W W
D U dt

x y x y x y x y
e n

- - - + + - + +

å õµ µ µ µ
æ ö+ - - - +
æ öµ µ µ µ µ µ µ µ
ç ÷
ñ  

[ ] [] ( ) ( )
/

/ / / / /

/

2 2

1

1
2 , , , ,

2

B

H

tL
l l l l l

l t

I W U I W C W x y t U x y t dte e
=

+ - =ä ñ  

[ ] [ ]3 3

0 0 0 0

2

2

0 0

2
2

ɿʜʝʩʴ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʟʘʜʘʯʘ ʩ ʥʝʧʦʜʚ

B B

H H

B

B

H

H

t ta b a b

t t

ta b
t

t

t

h W U W U
I W U I W dy dx dt h dt dy dx

t t t t

W U
h U Udt dy dx

t t

r
e e r e

r e

ë ûè øë ûè øµ µ µ µî î î î
+ - = = =é ùì ü ì üé ù

µ µ µ µî î é ùê ú î îí ý ê úí ý

ë ûè øµ µî î
= - - =é ùì ü

µ µé ùî îê úí ý

ñ ñ ñ ñ ñ ñ

ñ ñ ñ ( ) ( )

2 2

2 2

0 0 0 0 0 0

0

ʠʞʥʳʤʠ

ʢʦʥʮʘʤʠ, ʪ.ʝ. = , ;  = ,

ʧʦʵʪʦʤʫ   0      0 

H B

H B

B

B

H

H

H Bt t t t

t t

ta b a b a b
t

t

t

W W x y W W x y

U ʠ U

W U U
h U dy dx h Udy dx dt h Udy dx dt

t t t
r e r e r e

= =

=

=

= =

ë û ë ûë û è ø è øµ µ µî î î î
= - =-ì ü ì ü ì üé ù é ù

µ µ µî î î îí ý ê ú ê úí ý í ý
ñ ñ ñ ñ ñ ñ ñ.

B

H

t

t

ñ

[ ] [ ]
( )

( )
( )

( )

2

4 4 2, ,
1 , ,

0

B

B

q q q q

q q q q
H

H

t
tQ

q x y x y
x y t x y

t

W W
I W U I W M U U dt

t t
e e

=

è ø
é ùå õµ µé ùæ ö+ - = -
é ùæ öµ µ
ç ÷é ù
é ùê ú

ä ñ  

 

ʋʯʠʪʳʚʘʷ ʥʘʡʜʝʥʥʳʝ ʚʳʨʘʞʝʥʠʷ ʧʨʦʠʟʚʦʜʥʳʭ ʬʫʥʢʮʠʦʥʘʣʦʚ 1 2 3 4, , ,I I I I , ʦʧʨʝʜʝʣʠʤ 

ʧʨʦʠʟʚʦʜʥʫʶ ʬʫʥʢʮʠʦʥʘʣʘ ʆʩʪʨʦʛʨʘʜʩʢʦʛʦ-ɻʘʤʠʣʴʪʦʥʘ. 



 17 

[ ]

( ) ( )

( ) ( )

2
2

2

0 0

2 2

2 20 0
1 0

2

2 0

1 1

1 1

B

H

B

q q

q
H

q

t a b

t

t bQ

x x
q xt

y

L W W
h D W Udy dx dt

W t

U
D D W D D W dy dt

y y x

D D W D D
x

d
e e r

d

e e n e e n

e e n e e n

- +
=

-

ë ûè øå õµî î
= - - D -ì üé ùæ ö

µç ÷î îê úí ý

ë ûè øå õå õ å õµ µ µî î
- D- - - D- - -é ùæ öì üæ ö æ ö

µ µ µé ùç ÷ ç ÷ç ÷î îê úí ý

å õµ µ
- D- - - D- -æ ö

µç ÷

ñ ñ ñ

äñ ñ

( )

( )

2

2 0
1 0

1 0 00

3 3

2 2

0 0

0 0

1

B

q

q
H

B

q q
H

q

q q

q q

t aQ

y
q yt

t bQ

q x xt

x

x x

y y

U
W dx dt

x x

W W
D

x x

W W
D U dy dt

x y x y

W W
D

y y

e

e n

+
=

= - +

- +

- +

ë ûè øå õå õ µî î
-é ùæ öì üæ ö

µ µé ùç ÷ç ÷î îê úí ý

ëèå õµD µDî
- - - -ìéæ ö

µ µç ÷îêí

ûøå õµ µ î
- - - -ùæ ö üæ öµ µ µ µ ù îç ÷ ú ý

å õµD µD
- - -æ ö

æ öµ µ
ç ÷

äñ ñ

äñ ñ

( )

( )

1 0

3 3

2 2

0 0

1

B

H

q

q q

t aQ

q t

y

y y

W W
D U dx dt

y x y x

e

e n

=

- +

ëèî
é -ì
éîêí

ûøå õµ µ î
ùæ ö- - - -ü

æ öµ µ µ µ ù îç ÷ ú ý

äñ ñ

 

( )
( )

( )

2 2 2

2
1 , 0, 0 0, 0

2 2

,

0, 0 0, 0

2 1

                                                                           

B

q q q q q q
H

q q

q q q q

tQ

q

q t x y x y x y

x y

x y x y

W W W
M D

t x y x y

W W
U dt

x y x y

e n
= - - - +

+ - + +

ë åµ µ µî
æ- - - - -ì
æµ µ µ µ µî çí

ûõµ µ î
ö- + ü
öµ µ µ µ î÷ý

äñ

-

 

( )

( )

( )

( )

/

/

/

/

/

/

/

/

/

/

2

2 0
1 0

2

2 0

2

2 0
1 0

2

2 0

1

1

1

1

B

l

H

l

l

B

l

H

l

l

t bL

x
l t

x
x

t aL

y
l t

y
y

D D W
y

U
D D W dy dt

y x

D D W
x

U
D D W

x x

e e n

e e n

e e n

e e n

-
=

+

-
=

+

ëèå õµî
- D- - -ìéæ ö

µç ÷îêí

ûøå õå õµ µ î
- D- - -ùæ ö üæ ö

µ µùç ÷ç ÷ îú ý

ëèå õµî
- D- - -ìéæ ö

µç ÷îêí

øå õå õµ µ
- D- - ùæ öæ ö

µ µùç ÷ç ÷ú

äñ ñ

äñ ñ

( )

( )

( )

( )

/

/ //

/

/ /

/

/ //

/

1 0 00

3 3

2 2

0 0

1 0 0 0

3

2

1

1

B

l l
H

l

l l

B

l l
H

l

t bL

l x xt

x

x x

t aL

l t y y

y

dx dt

W W
D

x x

W W
D U dy dt

x y x y

W W
D

y y

W
D

y x

e

e n

e

e n

= - +

- +

= - +

-

ûî
-ü

îý

ëèå õµD µDî
- - - -ìéæ ö

µ µç ÷îêí

ûøå õµ µ î
- - - -ùæ ö üæ öµ µ µ µ ù îç ÷ ú ý

ëèå õµD µDî
é- - - -æ öì æ öµ µéî ç ÷êí

µ
- -

µ µ

äñ ñ

äñ ñ

/

/

3

2

0 0

l

l

y

y

W
U dx dt

y x
+

ûøå õµ î
ùæ ö- +ü

æ öµ µ ù îç ÷ ú ý

 



 18 

( ) ( ){
/

/ / /

/ / / //

/

/ / / /

2 2

1 0, 0 0, 0

2 2

,

0, 0 0, 0

, , 2 1

                                                                        

B

l l l l
H

l

l l l l

tL
l l l

l t x y x y

x y

x y x y

W W
C W x y t D

x y x y

W W
U

x y x y

e n
= - - - +

+ - + +

åµ µ
æ+ - - - -
æµ µ µ µ
ç

ûõµ µ î
ö- + ü
öµ µ µ µ î÷ý

äñ

/ .l dtå õ
æ ö
ç ÷

 

( ){ ( )

( )

2 2

1 0, 0 0, 0

2 2

,

0, 0 0, 0

, 2 1

                                                                        .

B

s s s s
H

s s

s s s s

tS
s s

s t x y x y

x y

x y x y

W W
W x y D

x y x y

W W
U dt

x y x y

e n
= - - - +

+ - + +

åµ µ
æ+ - - - -
æµ µ µ µ
ç

ûõµ µ î
ö- + ü
öµ µ µ µ î÷ý

äñ
 

 ɺ ʩʠʣʫ ʧʨʦʠʟʚʦʣʴʥʦʩʪʠ ʚʦʟʤʫʱʝʥʠʷ ( ), ,U x y t  ʠ ʟʥʘʯʝʥʠʠ 

( ) ( ) ( ) ( ) ( ), , , , , , , , , , , , , ,q q q q q qU x y t U x y t U x y t U x y t U x y t
x y

µ µ

µ µ
 ʧʦ ʦʩʥʦʚʥʦʡ ʣʝʤʤʝ 

ʚʘʨʠʘʮʠʦʥʥʦʛʦ ʠʩʯʠʩʣʝʥʠʷ [7, ʩʪʨ 295], ʟʘʧʠʰʝʤ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ ʕʡʣʝʨʘ-ʃʘʛʨʘʥʞʘ. 

( ){ }
2

2

2
0        0 ,   0 ,   ,   1,...,H B

W
h D W x a y b t t t q Q

t
r
µ
- D = < < < < < < =

µ
,  (9) 

ʩ ʤʥʦʛʦʪʦʯʝʯʥʳʤʠ ʢʨʘʝʚʳʤʠ ʫʩʣʦʚʠʷʤʠ 

( )
( )

2 2 2 2 2

2

, 0, 0 0, 0 0, 0 0, 0

2 1 0
q q q q q q q q q q

q

x y x y x y x y x y

W W W W W
M D

t x y x y x y x y
n

- - - + + - + +

å õµ µ µ µ µ
æ ö- - - - + =
æ öµ µ µ µ µ µ µ µ µ
ç ÷

 (10) 

( ) ( )
/ / /

/ / / / / / / /

2 2 2 2

0, 0 0, 0 0, 0 0, 0

, , 2 1 0
l l l l l l l l

l l l

x y x y x y x y

W W W W
C W x y t D

x y x y x y x y
n

- - - + + - + +

å õµ µ µ µ
æ ö- - - - + =
æ öµ µ µ µ µ µ µ µ
ç ÷

 (11) 

ʠ ʫʩʣʦʚʠʷʤʠ ʚʜʦʣʴ ʦʪʨʝʟʢʦʚ 

( ) ( )

( ) ( )

2 2

2 20 0

2 2

2 20 0

1 1 0

1 1 0

q q

q q

x x

y y

D D W D D W
y y

D D W D D W
x x

n n

n n

- +

- +

ë å õå õ å õµ µ
D- - - D- - =î æ öæ ö æ ö

µ µç ÷ ç ÷î ç ÷
ì

å õå õ å õµ µî
D- - - D- - =æ öæ ö æ öî µ µç ÷ ç ÷ç ÷í

                   (16) 

( ) ( )

( ) ( )

3 3

2 2

0 0 0 0

3 3

2 2

0 0 0 0

1 0

1 0

q q q q

q q q q

x x x x

y y y y

W W W W
D D

x x x y x y

W W W W
D D

y y y x y x

n

n

- + - +

- + - +

ë å õå õµD µD µ µ
- - - - - =î æ öæ ö æ öµ µ µ µ µ µç ÷î ç ÷î

ì
å õå õµD µD µ µî
æ ö- - - - - =æ öîæ ö æ öµ µ µ µ µ µîç ÷ ç ÷í

                  (17) 

ʢ ʢʦʪʦʨʳʤ ʥʘʜʦ ʜʦʙʘʚʠʪʴ ʛʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ  

0,       0
W

W
nW
µW

µ
= =

µ
     (12) 

ʘ ʪʘʢʞʝ  

( ) ( )1 2, ,           ,
H Bt t

W W x y W W x y= =     (13) 

ʠʪʘʢ, ʩʧʨʘʚʝʜʣʠʚʦ ʫʪʚʝʨʞʜʝʥʠʝ.  

ʋʪʚʝʨʞʜʝʥʠʷ 1. ʂʦʣʝʙʘʥʠʝ ʦʜʥʦʨʦʜʥʦʡ ʫʧʨʫʛʦʡ ʠʟʦʪʨʦʧʥʦʡ ʧʣʘʩʪʠʥʳ ʧʦʩʪʦʷʥʥʦʡ 

ʪʦʣʱʠʥʳ h, ʦʛʨʘʥʠʯʝʥʥʘʷ ʧʨʷʤʦʫʛʦʣʴʥʳʤ ʢʦʥʪʫʨʦʤ ʩ ʨʘʟʤʝʨʘʤʠ ,a b, ʢ ʢʦʪʦʨʦʡ ʪʦʯʝʯʥʦ 

ʧʨʠʩʦʝʜʠʥʝʥʳ ʤʘʩʩʳ qM  ʚ Q  ʚʥʫʪʨʝʥʥʠʭ ʪʦʯʢʘʭ ʠ ʚ 
/l  ʚʥʫʪʨʝʥʥʠʭ ʪʦʯʢʘʭ ʦʥʘ ʫʧʨʫʛʦ ʦʧʝʨʪʘ, 
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ʦʧʠʩʳʚʘʝʪʩʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʤ ʫʨʘʚʥʝʥʠʝʤ (9) ʩ ʤʥʦʛʦʪʦʯʝʯʥʳʝ ʢʨʘʝʚʳʝ ʫʩʣʦʚʠʷ (10) ʠ (11) ʠ 

ʛʨʘʥʠʯʥʳʤʠ ʫʩʣʦʚʠʷʤʠ (12) ʠ (13). 

 ɿʘʤʝʪʠʤ, ʯʪʦ ʬʫʥʢʮʠʷ ( ), ,W x y t  ʚ ʪʦʯʢʘʭ, ʛʜʝ ʧʨʠʢʨʝʧʣʝʥʘ ʪʦʯʝʯʥʘʷ ʤʘʩʩʘ ʠʣʠ ʧʣʘʩʪʠʥʘ 

ʞʝʩʪʢʦ ʠʣʠ ʫʧʨʫʛʦ ʦʧʝʨʪʘ, ʣʠʙʦ ʫʧʨʫʛʦ ʟʘʱʝʤʣʝʥʘ, ʪʝʨʷʝʪ ʛʣʘʜʢʦʩʪʴ ʩʦʛʣʘʩʥʦ ʫʩʣʦʚʠʷʤ (9).  

 ʆʙʩʫʞʜʝʥʠʝ ʫʪʚʝʨʞʜʝʥʠʷ 1. 

 ʂʘʞʜʦʡ ʚʥʫʪʨʝʥʥʝʡ ʪʦʯʢʝ ( ),q qx y , ʛʜʝ ʧʨʠʩʦʝʜʠʥʝʥʘ ʪʦʯʝʯʥʘʷ ʤʘʩʩʘ qM  ʠʣʠ ʦʥʘ ʣʠʙʦ 

ʫʧʨʫʛʦ, ʣʠʙʦ ʞʝʩʪʢʦ ʦʧʝʨʪʘ ʠʣʠ ʟʘʱʝʤʣʝʥʘ ʚ ʥʘʧʨʘʚʣʝʥʠʠ 
qa, ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ 

ʦʪʨʝʟʦʢ 
qy y=  ʠ ʚʝʨʪʠʢʘʣʴʥʳʡ ʦʪʨʝʟʦʢ 

qx x= . ɺʥʝ ʵʪʠʭ ʦʪʨʝʟʢʦʚ ʧʣʘʩʪʠʥʳ ʜʣʷ ʬʫʥʢʮʠʠ 

( ), ,W x y t  ʩʧʨʘʚʝʜʣʠʚʦ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ (9), ʘ ʥʘ ʫʢʘʟʘʥʥʳʭ ʦʪʨʝʟʢʘʭ ʜʦʣʞʥʳ 

ʚʳʧʦʣʥʷʪʴʩʷ ʫʩʣʦʚʠʷ ñʩʰʠʚʘʥʠʷò (16) ʠ (17). ʇʦʢʘʞʝʤ, ʯʪʦ ʠʟ ʫʩʣʦʚʠʠ (16) ʠ (17) ʩʣʝʜʫʝʪ 

ʚʳʧʦʣʥʝʥʠʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ (9) ʠ ʥʘ ʫʢʘʟʘʥʥʳʭ ʦʪʨʝʟʢʘʭ, ʢʨʦʤʝ ʪʦʯʢʠ ( ),q qx y .  

 ʃʝʤʤʘ 1. ʇʫʩʪʴ ( ), ,W x y t  ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʫʩʣʦʚʠʷʤ 

( ) ( )

( ) ( )

0, , 0, , 0,       ,

, 0, , 0, 0,       ,

q q

q q

W x y t W x y t y t

W x y t W x y t x t

ë - - + = "î
ì

- - + = "îí

   (18) 

0 0

0 0

0,     ,

0,     ,

q q

q q

x x

y y

W W
y t

x x

W W
x t

y y

- +

- +

ëµ µ
- = "î

µ µî
ì
µ µî - = "
îµ µ
í

    (19) 

ʘ ʪʘʢʞʝ ʚʳʧʦʣʥʷʝʪʩʷ ʩʦʦʪʥʦʰʝʥʠʷ (16) ʠ (17). ʊʦʛʜʘ ʥʘ ʫʢʘʟʘʥʥʳʭ ʦʪʨʝʟʢʘʭ ʩʧʨʘʚʝʜʣʠʚʳ 

ʨʘʚʝʥʩʪʚʘ 
2 2

2 2

0 0

2 2

2 2

0 0

0,     ,

0,     ,

q q

q q

x x

y y

W W
y t

x x

W W
x t

y y

- +

- +

ëµ µ
- = "î

µ µî
ì
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    (20) 

3 3

3 3

0 0

3 3

3 3

0 0

0,     ,

0,    ,

q q

q q

x x

y y

W W
y t

x x

W W
x t

y y

- +

- +

ëµ µ
- = "î

µ µî
ì
µ µî - = "
îµ µ
í

    (21) 

 ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ ʣʝʤʤʳ 1. ʇʫʩʪʴ 
qx x= . ʇʦʢʘʞʝʤ, ʯʪʦ ʠʟ ʨʘʚʝʥʩʪʚʘ (18) ʠ (19) ʧʨʠ 

ʚʳʧʦʣʥʝʥʠʡ (16) ʠ (17) ʩʣʝʜʫʝʪ ʩʦʦʪʥʦʰʝʥʠʷ (20) ʠ (21). ɼʚʘʞʜʳ ʧʨʦʜʠʬʬʝʨʝʥʮʠʨʫʝʤ ʨʘʚʝʥʩʪʚʦ 

(18) ʧʦ y . 

2 2

2 2

0 0

0             ,
q qx x

W W
y t

y y
- +

µ µ
- = "

µ µ
 

ʠ ʧʦʜʩʪʘʚʠʤ ʧʦʣʫʯʝʥʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʚ ʣʝʚʫʶ ʯʘʩʪʴ ʨʘʚʝʥʩʪʚʦ (16). ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʤʝʝʤ 

( ) ( )
2 2 2 2

2 2 2 2

0 00 0

1 1 0
q qq q x xx x

W W
D W D W D W D W D D

y y x x
n n

- +- +

å õ å õµ µ µ µ
D - - - D - - = - =æ ö æ ö

µ µ µ µç ÷ ç ÷
 

 

ʇʦʩʢʦʣʴʢʫ 0D¸ , ʦʪʩʶʜʘ ʩʣʝʜʫʝʪ ʨʘʚʝʥʩʪʚʦ (20).   
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ʏʪʦʙʳ ʧʦʣʫʯʠʪʴ ʨʘʚʝʥʩʪʚʦ (21) ʜʚʘʞʜʳ ʧʨʦʜʠʬʬʝʨʝʥʮʠʨʫʝʤ (19) ʧʦ y . 

3 3

2 2

0 0

0,     ,
q qx x

W W
y t

x y x y
- +

µ µ
- = "

µ µ µ µ
 

ʠ ʧʦʜʩʪʘʚʠʤ ʧʦʣʫʯʝʥʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʚ ʣʝʚʫʶ ʯʘʩʪʴ ʨʘʚʝʥʩʪʚʘ (17). ʈʝʟʫʣʴʪʘʪ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʚ 

ʚʠʜʝ, ʢʦʪʦʨʦʝ ʜʦʢʘʟʳʚʘʝʪ ʨʘʚʝʥʩʪʚʦ (21) 

( ) ( ) ( ) ( )
3 3

2 2

0 0

3 3

3 3

0 0

1 1

0

q q

q q

x x

x x

W W W W
D D D D

x x y x x y

W W
D D

x x

n n

- +

- +

å õ å õµD µ µD µ
- - - - - - - =æ ö æ ö

µ µ µ µ µ µç ÷ ç ÷

µ µ
=- + =

µ µ

 

 ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʜʦʢʘʟʳʚʘʝʪʩʷ ʪʨʝʙʫʝʤʳʝ ʩʦʦʪʥʦʰʝʥʠʷ ʥʘ ʦʪʨʝʟʢʝ 
qy y= . 

 ɺ ʣʝʤʤʝ 1 ʧʦʢʘʟʘʥʘ ʥʝʧʨʝʨʳʚʥʦʩʪʴ ( ), ,W x y t  ʠ ʝʸ ʥʦʨʤʘʣʴʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ ʚʜʦʣʴ ʣʠʥʠʠ 

qx x=  ʠ 
qy y= . ʀʟ ʪʝʦʨʠʠ ʫʨʘʚʥʝʥʠʡ ʩ ʯʘʩʪʥʳʤʠ ʧʨʦʠʟʚʦʜʥʳʤʠ [8, ʩʪʨ 249] ʚʳʪʝʢʘʝʪ 

ʚʳʧʦʣʥʝʥʠʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ (9) ʚʜʦʣʴ ʫʢʘʟʘʥʥʳʭ ʣʠʥʠʠ 
qx x=  ʠ 

qy y= , ʢʨʦʤʝ 

ʪʦʯʢʠ ( ),q qx y .  
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ʈɽɻʋʃʗʈʀɿɸʎʀʗ ʈɽʐɽʅʀʗ ʆɼʅʆɻʆ ʂʃɸʉʉɸ ʅɽʃʀʅɽʁʅʆɻʆ  

ʀʅʊɽɻʈɸʃʔʅʆɻʆ ʋʈɸɺʅɽʅʀʗ ʇɽʈɺʆɻʆ ʈʆɼɸ 

 
ʀʥʪʝʛʨʘʣʴʥʦʝ ʫʨʘʚʥʝʥʠʝ ʧʝʨʚʦʛʦ ʨʦʜʘ ʩ ʤʘʣʳʤ ʥʝʣʠʥʝʡʥʳʤ ʚʦʟʤʫʱʝʥʠʝʤ ʨʘʩʩʤʦʪʨʝʥʦ ʚ 

ʨʘʙʦʪʝ [1]. 

 ɺ ʨʘʙʦʪʝ [2] ʤʝʪʦʜ ʃʘʚʨʝʥʪʴʝʚʘ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʰʠʨʦʢʦʛʦ ʢʣʘʩʩʘ ʥʝ ʣʠʥʝʡʥʳʭ 

ʠʥʪʝʛʨʘʣʥɹʳʭ ʠ ʦʧʝʨʘʪʦʨʥʳʭ ʫʨʘʚʥʝʥʠʡ ʧʝʨʚʦʛʦ ʨʦʜʘ. 
ɺ ʨʘʙʦʪʝ [3] ʧʦʩʪʨʦʝʥ ʦʧʝʨʘʪʦʨ ʨʝʛʫʣʷʨʠʟʘʮʠʠ  ʜʣʷ ʨʝʰʝʥʠʷ ʥʝʣʠʥʝʡʥʦʛʦ ʠʥʪʝʛʨʘʣʴʥʦʛʦ 

ʫʨʘʚʥʝʥʠʷ ʧʝʨʚʦʛʦ ʨʦʜʘ ʩ ʠʩʪʦʢʦʦʙʨʘʟʥʦ ʧʨʝʜʩʪʘʚʠʤʳʤʠ ʠʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ.  

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʜʣʷ ʨʝʛʫʣʷʨʠʟʘʮʠʠ ʨʝʰʝʥʠʷ ʥʝʣʠʥʝʡʥʦʛʦ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʫʨʘʚʥʝʥʠʷ 
ʧʨʠʤʝʥʝʥ ʤʝʪʦʜ ʤʘʣʦʛʦ ʧʘʨʘʤʝʪʨʘ.  

ʈʘʩʩʤʦʪʨʠʤ ʠʥʪʝʛʨʘʣʴʥʦʝ ʫʨʘʚʥʝʥʠʝ ʧʝʨʚʦʛʦ ʨʦʜʘ ʚʠʜʘ 

 ,                              (1) 

ʛʜʝ   -ʩʠʤʤʝʪʨʠʯʥʦ ʧʦʣʦʞʠʪʝʣʴʥʦ ʦʧʨʝʜʝʣʝʥʥʘʷ ʥʝʧʨʝʨʳʚʥʘʷ ʚ ʢʚʘʜʨʘʪʝ   

ʬʫʥʢʮʠʷ;    - ʥʝʧʨʝʨʳʚʥʦ ʧʦ  ʠ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʫʩʣʦʚʠʶ ʃʠʧʰʠʮʘ ʚ ʦʙʣʘʩʪʠ , 

, ʪ.ʝ.  
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;                               (2) 

- ʥʝʧʨʝʨʳʚʥʘʷ  ʟʘʜʘʥʥʘʷ ʬʫʥʢʮʠʷ, ʦʧʨʝʜʝʣʝʥʥʘʷ ʚ ʢʚʘʜʨʘʪʝ , ʩʭʦʜʥʘʷ ʧʦ 

ʧʝʨʝʤʝʥʥʦʡ  ʩ ʬʫʥʢʮʠʝʡ . 

ʀʥʪʝʛʨʘʣʴʥʦʝ ʫʨʘʚʥʝʥʠʝ (1)ʚʦʦʙʱʝ ʛʦʚʦʨʷ, ʪʦʯʥʦʝ  ʨʝʰʝʥʠʝ ʥʝ ʠʤʝʝʪ, ʝʩʣʠ ʠʤʝʝʪ, ʪʦ ʥʝ 

ʷʚʣʷʝʪʩʷ ʫʩʪʦʡʯʠʚʳʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʛʨʝʰʥʦʩʪʠ ʧʨʘʚʦʡ ʯʘʩʪʠ, ʪ.ʝ.                                                                      

      (3) 

ɺ ʩʠʣʫ ʥʝʫʩʪʦʡʯʠʚʦʩʪʠ ʨʝʰʝʥʠʷ ʫʨʘʚʥʝʥʠʷ (1), ʧʨʠ  )(uu(t) td=    ʫʨʘʚʥʝʥʠʝ (1), ʚʦʦʙʱʝ 

ʛʦʚʦʨʷ, ʪʦʯʥʦʛʦ ʨʝʰʝʥʠʷ ʥʝ ʠʤʝʝʪ, ʝʩʣʠ ʠʤʝʝʪ, ʦʥʦ ʥʝ ʷʚʣʷʝʪʩʷ ʙʣʠʟʢʠʤ ʧʦ ʥʦʨʤʝ ʢ ʨʝʰʝʥʠʁ 

. 

     ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʧʨʠʙʣʠʞʝʥʥʦʛʦ ʨʝʰʝʥʠʷ ʥʘʨʷʜʫ ʩ ʫʨʘʚʥʝʥʠʝʤ (1) ʨʘʩʩʤʦʪʨʠʤ ʫʨʘʚʥʝʥʠʝ 

ʚʪʦʨʦʛʦ ʨʦʜʘ ʚʠʜʘ  
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ɺʚʝʜʝʤ ʦʙʦʟʥʘʯʝʥʠʝ  

))(,())(,()()(f

1

0
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Ö++= ñ .                                     (5)    

ʋʨʘʚʥʝʥʠʝ (4) ʚ ʵʪʠʭ ʦʙʦʟʥʘʯʝʥʠʷʭ ʟʘʧʠʩʳʚʘʝʪʩʷ ʚ ʚʠʜʝ 

.                                                       (6) 

 ʇʫʩʪʴ   ʦʨʪʦʥʦʨʤʠʨʦʚʘʥʥʳʝ ʩʦʙʩʪʚʝʥʥʳʝ ʬʫʥʢʮʠʠ ʷʜʨʘ , ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʩʦʙʩʪʚʝʥʥʳʤ ʟʥʘʯʝʥʠʷʤ . 

      ɺ ʩʠʣʫ ʪʝʦʨʝʤʳ ɻʠʣʴʙʝʨʪʘ 

      ,          (7) 

ʀʩʧʦʣʴʟʫʷ ʵʪʦ, ʠʟ (6) ʧʦʣʫʯʘʝʤ  

                                                                             (8) 

ʇʦʜʩʪʘʚʣʷʷ (8) ʚ (7), ʠʤʝʝʤ 
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ʦʪʩʶʜʘ          

ʇʦʜʩʪʘʚʣʷʷ  ʵʪʦ ʚ (8), ʧʦʣʫʯʠʤ 

                                                              (9) 

ʛʜʝ                                                                                              (10) 

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʬʫʥʢʮʠʷ    ʩʭʦʜʥʘ ʩ ʬʫʥʢʮʠʝʡ    ʧʦ ʧʝʨʝʤʝʥʥʦʡ t   ʨʘʩʩʤʦʪʨʠʤ 

ʢʣʘʩʩ ʷʜʝʨ  ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʚʠʜʝ 

 .                                                           (11) 
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ʇʦʜʩʪʘʚʣʷʷ (5) ʠ (11) ʚ (10), ʧʦʣʫʯʘʝʤ 

.                                               (12) 

ʛʜʝ      

                               

ʇʦʜʩʪʘʚʣʷʷ (12) ʠ (5) ʚ (9), ʠʤʝʝʤ  
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ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʟ ʧʨʝʜʳʜʫʱʝʛʦ ʠʤʝʝʤ 

         (13)  

ʈʘʩʩʤʦʪʨʠʤ  ʢʦʵʬʬʠʮʠʝʥʪ ʌʫʨʴʝ ʜʣʷ ʬʫʥʢʮʠʠ     
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ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʤʝʝʤ 

.       (15)     

       ʈʘʩʩʤʦʪʨʠʤ,   ʥʝʣʠʥʝʡʥʳʡ ʦʧʝʨʘʪʦʨ ʚ ʧʨʘʚʦʡ ʯʘʩʪʠ (15) 

. 

      ʇʦʢʘʞʝʤ, ʯʪʦ ʜʘʥʥʳʡ ʦʧʝʨʘʪʦʨ ʜʣʷ     ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʫʩʣʦʚʠʶ  ʃʠʧʰʠʮʘ 
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     (16) 

   ʇʫʩʪʴ ,12 <N ʪ.ʝ. , ʪʦʛʜʘ ʦʧʝʨʘʪʦʨ  ʷʚʣʷʝʪʩʷ ʦʧʝʨʘʪʦʨʦʤ ʩʞʘʪʠʷ, ʫʨʘʚʥʝʥʠʝ 

(15)   ʠʤʝʝʪ  ʝʜʠʥʩʪʚʝʥʥʦʝ ʨʝʰʝʥʠʝ.  
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʦʢʘʟʘʥʘ 

ʊʝʦʨʝʤʘ 1. ʇʫʩʪʴ:  

1) ʷʜʨʦ  ʷʚʣʷʝʪʩʷ ʩʠʤʤʝʪʨʠʯʥʳʤ, ʧʦʣʦʞʠʪʝʣʴʥʦ ʦʧʨʝʜʝʣʝʥʥʳʤ      ʚ ʢʚʘʜʨʘʪʝ 

  

2) ʥʝʧʨʝʨʳʚʥʘʷ ʬʫʥʢʮʠʷ ʧʨʝʜʩʪʘʚʠʤʘ ʚ ʚʠʜʝ , ʛʜʝ  

 ʦʨʪʦʥʦʨʤʠʨʦʚʘʥʥʳʝ ʩʦʙʩʪʚʝʥʥʳʝ ʬʫʥʢʮʠʠ ʷʜʨʘ ,ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʠʤ ʟʥʘʯʝʥʠʷʤ ;   

3) ʬʫʥʢʮʠʷ ʥʝʧʨʝʨʳʚʥʘʷ ʚ ʦʙʣʘʩʪʠ  ʠ ʫʜʦʚʣʝʪʚʦʨʷʝʪ 

ʫʩʣʦʚʠʶ ʃʠʧʰʠʮʘ ʧʦ ; 

    4) ʧʦʩʪʦʷʥʥʘʷ  ʃʠʧʰʠʮʘ ʜʣʷ ʥʝʣʠʥʝʡʥʦʛʦ ʦʧʝʨʘʪʦʨʘ )(zBa   

    5) - ʟʘʜʘʥʥʘʷ ʥʝʧʨʝʨʳʚʥʘʷ  ʬʫʥʢʮʠʷ. 

         ʊʦʛʜʘ ʫʨʘʚʥʝʥʠʝ (15) , ʩʣʝʜʦʚʘʪʝʣʴʥʦ (4) ʠʤʝʝʪ ʝʜʠʥʩʪʚʝʥʥʦʝ ʥʝʧʨʝʨʳʚʥʦʝ ʨʝʰʝʥʠʝ . 

      ɼʣʷ  ʩʧʨʘʚʝʜʣʠʚʘ ʦʮʝʥʢʘ 

                                  . 

 ʇʦʢʘʞʝʤ, ʯʪʦ ʨʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʷ (15) ʷʚʣʷʝʪʩʷ ʧʨʠʙʣʠʞʝʥʥʳʤ ʨʝʰʝʥʠʝʤ ʫʨʘʚʥʝʥʠʷ (1) 

ʏʝʨʝʟ  ʦʙʦʟʥʘʯʠʤ ʨʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʷ (15) ʧʨʠ   

         ʌʫʥʢʮʠʷ  ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʪʦʞʜʝʩʪʚʫ  
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ʊʦʯʥʦʝ ʨʝʰʝʥʠʝ  ʫʨʘʚʥʝʥʠʷ (1) ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʪʦʞʜʝʩʪʚʫ  

                                 (18) 

    ʀʟ ʪʦʞʜʝʩʪʚʘ (16) ʚʳʯʪʝʤ (17), ʧʦʣʫʯʘʝʤ 
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ʌʫʥʢʮʠʷ  ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʪʦʞʜʝʩʪʚʫ 

 

                                                                     (20) 

    ʂʦʵʬʬʠʮʠʝʥʪʳ ʌʫʨʴʝ ʜʣʷ ʬʫʥʢʮʠʠ  ʨʘʚʥʳ  

.                             (21) 
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ʇʦʜʩʪʘʚʣʷʷ (20) ʚ (18) , ʧʦʣʫʯʘʝʤ 
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ʈʘʩʩʤʦʪʨʠʤ ʥʦʨʤʫ ʨʘʟʥʦʩʪʠ    . 

 

 

ʆʪʩʶʜʘ ʧʨʠ ʫʩʣʦʚʠʠ ,  ʠʤʝʝʤ 

                                           (22) 

ʀʟ ʦʮʝʥʢʠ  (22) ʩʣʝʜʫʝʪ, ʯʪʦ ʧʨʠ      0
0 zz ­a   ʪ.ʝ. ʨʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʷ (15) ʷʚʣʝ̫ʪʩʷ 

ʧʨʠʙʣʠʞʝʥʥʳʤ ʨʝʰʝʥʠʝʤ ʫʨʘʚʥʝʥʠʷ (1).  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʦʢʘʟʘʥʘ 

ʊʝʦʨʝʤʘ 2. ʇʫʩʪʴ: 1) ʚʳʧʦʣʥʝʥʳ ʚʩʝ ʫʩʣʦʚʠʷ ʪʝʦʨʝʤʳ 1;   2) ʧʨʠ    ʫʨʘʚʥʝʥʠʝ 

(1)ʠʤʝʝʪ ʝʜʠʥʩʪʚʝʥʥʦʝ ʨʝʰʝʥʠʝ , ʧʨʝʜʩʪʘʚʠʤʦʝ  ʚ ʚʠʜʝ 

dssvstKtztMtz )(),())(,()(

1

0

000 ñ=- . 

     ʊʦʛʜʘ  ʨʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʷ (15) ʷʚʣʷʝʪʩʷ ʧʨʠʙʣʠʞʝʥʥʳʤ ʨʝʰʝʥʠʝʤ ʫʨʘʚʥʝʥʠʷ (1) 

ʪ.ʝ.   ʧʨʠ  .  ɼʣʷ ʩʢʦʨʦʩʪʠ ʩʭʦʜʠʤʦʩʪʠ ʩʧʨʘʚʝʜʣʠʚʘ ʦʮʝʥʢʘ (21).                                                                 

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʚʤʝʩʪʦ ʬʫʥʢʮʠʠ  ʟʘʜʘʥʘ ʬʫʥʢʮʠʷ , ʫʜʦʚʣʝʪʚʦʨʷʶʱʘʷ 

ʥʝʨʘʚʝʥʩʪʚʫ  (3) 

        ʈʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʷ (15) ʧʨʠ   ʦʙʦʟʥʘʯʠʤ ʯʝʨʝʟ        ʆʪʥʦʩʠʪʝʣʴʥʦ 

ʨʝʝhʥʠʷ   ʩʧʨʘʚʝʜʣʠʚʘ  ʪʦʞʜʝʩʪʚʦ 

     (23) 

          ʆʮʝʥʠʤ ʨʘʟʥʦʩʪʴ      ʀʩʧʦʣʴʟʫʷ ʥʝʨʘʚʝʥʩʪʚʦ ʪʨʝʫʛʦʣʴʥʠʢʘ, ʠʤʝʝʤ 

                             (24) 

    ɺʪʦʨʦʝ ʩʣʘʛʘʝʤʦʝ ʚ ʧʨʘʚʦʡ ʯʘʩʪʠ (24) ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʥʝʨʘʚʝʥʩʪʚʫ (22). 

ʆʮʝʥʠʤ ʧʝʨʚʦʝ ʩʣʘʛʘʝʤʦʝ ʚ ʧʨʘʚʦʡ ʯʘʩʪʠ (24) 
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     ʆʪʩʶʜʘ ʧʨʠ      ʠʤʝʝʤ  

                                                        (25) 

ʊʦʛʜʘ ʚ ʩʠʣʫ ʥʝʨʘʚʝʥʩʪʚ (22) ʠ (25) ʠʟ (24) ʠʤʝʝʤ  

                                      (26) 

        ɺʚʝʜʝʤ ʦʙʦʟʥʘʯʝʥʠʝ                          (27) 

ʇʦʩʣʝ ʚʚʝʜʝʥʥʳʭ ʦʙʦʟʥʘʯʝʥʠʡ ʥʝʨʘʚʝʥʩʪʚʦ (44)  ʟʘʧʠʰʝʪʩʷ ʚ ʚʠʜʝ: 

                                   (28) 

ʇʨʘʚʘʷ ʯʘʩʪʴ ʥʝʨʘʚʝʥʩʪʚʘ  (28) ʷʚʣʷʝʪʩʷ ʬʫʥʢʮʠʝʡ ʦʪ ʧʘʨʘʤʝʪʨʘ  ʪ.ʝ. 

                                              (29) 

ʅʘʭʦʜʷ ʤʠʥʠʤʫʤ ʵʪʦʡ ʬʫʥʢʮʠʠ    ʠ ʦʧʨʝʜʝʣʠʤ    ʟʘʚʠʩʠʤʦʩʪʴ 

ʧʘʨʘʤʝʪʨʘ ʨʝʛʫʣʷʨʠʟʘʮʠʠ ʦʪ ʧʦʛʨʝʰʥʦʩʪʠ  ʪ.ʝ. 

.                                                     (30) 

ʅʘʡʜʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʧʦʜʩʪʘʚʠʤ ʚ ʧʨʘʚʫʶ ʯʘʩʪʴ (29)  ʠʤʝʝʤ  

                                       (31) 

   ʊʦʛʜʘ ʥʝʨʘʚʝʥʩʪʚʦ (28) ʠʤʝʝʪ ʚʠʜ  

                          (32) 

   ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʧʨʠ           

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʦʢʘʟʘʥʘ 

ʊʝʦʨʝʤʘ 3.  ʇʫʩʪʴ: 1) ʚʳʧʦʣʥʝʥʳ ʚʩʝ ʫʩʣʦʚʠʷ ʪʝʦʨʝʤʳ 2; 2) ʬʫʥʢʮʠʷ ʫʜʦʚʣʝʪʚʦʨʷʝʪ 

ʥʝʨʘʚʝʥʩʪʚʫ (22); 3)  ʠʟʤʝʥʷʝʪʩʷ ʧʦ ʟʘʢʦʥʫ (30). 

ʊʦʛʜʘ ʨʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʷ (15) ʧʨʠ   ʷʚʣʷʝʪʩʷ ʧʨʠʙʣʠʞʝʥʥʳʤ ʨʝʰʝʥʠʝʤ 

ʫʨʘʚʥʝʥʠʷ (1). ʉʢʦʨʦʩʪʴ ʩʭʦʜʠʤʦʩʪʠ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʫʩʣʦʚʠʶ (32). 

 
ʃʠʪʝʨʘʪʫʨʘ: 
1. ʀʤʘʥʘʣʠʝʚ ʄ., ʉʘʘʜʘʙʘʝʚ ɸ. ɸʩʠʤʧʪʦʪʠʯʝʩʢʘʷ ʪʝʦʨʠʷ ʩʠʥʛʫʣʷʨʥʦ-ʚʦʟʤʫʱʝʥʥʳʭ ʥʝʣʠʥʝʡʥʳʭ ʠʥʪʝʛʨʘʣʴʥʳʭ 
ʫʨʘʚʥʝʥʠʡ ʧʝʨʚʦʛʦ ʨʦʜʘ, ʪʠʧʘ ʌʨʝʜʛʦʣʴʤʘ.ïɺʩʝʩʦʶʟʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʧʦ ʘʩʠʤʧʪʦʪʠʯʝʩʢʠʤ ʤʝʪʦʜʘʤ ʚ ʪʝʦʨʠʠ 
ʩʠʥʛʫʣʷʨʥʦ-ʚʦʟʤʫʰʝʥʥʳʭ ʠʥʪʝʛʨʦ-ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ, 1975, ʌʨʫʥʟʝ. 

2. ʉʘʘʜʘʙʘʝʚ ɸ. ʇʨʠʙʣʠʞʝʥʥʳʝ ʤʝʪʦʜʳ ʨʝʰʝʥʠʷ ʥʝʣʠʥʝʡʥʳʭ ʠʥʪʝʛʨʘʣʴʥʳʭ ʠ ʦʧʝʨʘʪʦʨʥʳʭ ʫʨʘʚʥʝʥʠʡ 1-ʛʦ ʨʦʜʘ.- 
ɹʠʰʢʝʢ, 1997. 

3.  ʋʩʝʥʦʚ ʀ.ɸ., ʉʘʙʠʨʦʚ ʗ.ɸ. ʇʦʩʪʨʦʝʥʠʝ ʦʧʝʨʘʪʦʨʘ ʨʝʛʫʣʷʨʠʟʘʮʠʠ ʜʣʷ ʨʝʰʝʥʠʷ ʥʝʣʠʥʝʡʥʦʛʦ ʠʥʪʝʛʨʘʣʴʥʦʛʦ 
ʫʨʘʚʥʝʥʠʷ 1 ʨʦʜʘ ʠʩʪʦʢʦʧʨʝʜʩʪʘʚʠʤʳʤ ʠʩʭʦʜʥʳʤ ʜʘʥʥʳʤ // ɺʝʩʪʥʠʢ ʂɻʅʋ-2001. ʉʝʨʠʷ-3. ɺʧrʫʩʢ-7, ʩʪʨ. 198-204. 

4. ʃʘʚʨʝʥʪʴʝʚ ʄ.ʀ. ʆ ʥʝʢʦʪʦʨʳʭ ʥʝʢʦʨʨʝʢʪʥʳʭ ʟʘʜʘʯʘʭ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʬʠʟʠʢʠ.          
 -ʅʦʚʦʩʠʙʠʨʩʢ, 1962. 
5. ʃʶʩʪʝʨʥʠʢ ʃ.ɸ., ʉʦʙʦʣʝʚ ɺ.ɺ.ʕʣʝʤʝʥʪʳ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ. ï ʄ. ʅʘʫʢʘ; 1965. 
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ʋɼʂ 515.12                                                       ʂɸʅɽʊʆɺ ɹ.ʕ., ʀʉʄɸʅʆɺɸ ɸ.ɼɾ. 

 

ʆ ʈɸɺʅʆʄɽʈʅʆ ʃʀʅɼɽʃɽʌʆɺʓʍ ʆʊʆɹʈɸɾɽʅʀʗʍ 
 

ɺ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ ʠʩʩʣʝʜʫʝʪʩʷ ʨʘʚʥʦʤʝʨʥʦ ʣʠʥʜʝʣʝʬʦʚʳ ʦʪʦʙʨʘʞʝʥʠʷ ʨʘʚʥʦʤʝʨʥʳʭ 

ʧʨʦʩʪʨʘʥʩʪʚ. 
ɺ ʵʪʦʡ ʩʪʘʪʴʝ ʚʩʶʜʫ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʨʘʚʥʦʤʝʨʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʦʪʜʝʣʠʤʳ, ʘ ʠʭ 

ʦʪʦʙʨʘʞʝʥʠʷ ʨʘʚʥʦʤʝʨʥʦ ʥʝʧʨʝʨʳʚʥʳ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʧʦʜʭʦʜʳ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʨʘʚʥʦʤʝʨʥʦ ʣʠʥʜʝʣʝʬʦʚʘ 

ʧʨʦʩʪʨʘʥʩʪʚʘ [1], [8], [9]. 
ʅʘʧʦʤʥʠʤ ʦʧʨʝʜʝʣʝʥʠʝ ʨʘʚʥʦʤʝʨʥʦ ʣʠʥʜʝʣʝʬʦʚʘ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚ ʩʤʳʩʣʝ ʀʩʙʝʣʣʘ [8]: 

ʆʇʈɽɼɽʃɽʅʀɽ 1. ʈʘʚʥʦʤʝʨʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ),( UX ʥʘʟʳʚʘʝʪʩʷ ʨʘʚʥʦʤʝʨʥʦ ʣʠʥʜʝʣʝ-

ʬʦʚʳʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ, ʝʩʣʠ ʚ ʢʘʞʜʦʝ ʨʘʚʥʦʤʝʨʥʦʝ ʧʦʢʨʳʪʠʝ ʤʦʞʥʦ ʚʧʠʩʘʪʴ ʩʯʝʪʥʦʝ ʨʘʚʥʦʤʝʨʥʦʝ 
ʧʦʢʨʳʪʠʝ. 

ʆʇʈɽɼɽʃɽʅʀɽ 2.[1]. ʇʫʩʪʴ ),( UX  ʨʘʚʥʦʤʝʨʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. ʅʘʠʤʝʥʴʰʝʝ ʢʘʨʜʠ-

ʥʘʣʴʥʦʝ ʯʠʩʣʦ t ʥʘʟʳʚʘʝʪʩʷ ʠʥʜʝʢʩʦʤ ʦʛʨʘʥʠʯʝʥʥʦʩʪʠ ʨʘʚʥʦʤʝʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ),( UX , ʝʩʣʠ 

ʨʘʚʥʦʤʝʨʥʦʩʪʴ U  ʠʤʝʝʪ ʙʘʟʫ Bʩʦʩʪʦʷʱʫʶ ʠʟ  ʧʦʢʨʳʪʠʡ ʤʦʱʥʦʩʪʠ t¢  ʠ ʦʙʦʟʥʘʯʘʝʪʩʷ )(Ul  ʠʣʠ 

),( UXl . ʈʘʚʥʦʤʝʨʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ),( UX  ʥʘʟʳʚʘʝʪʩʷ t-ʦʛʨʘʥʠʯʝʥʥʳʤ, ʝʩʣʠ t¢)(Ul . 

ʗʩʥʦ, ʯʪʦ ʨʘʚʥʦʤʝʨʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ),( UX  ʨʘʚʥʦʤʝʨʥʦ ʣʠʥʜʝʣʝʬʦʚʦ, ʚ ʪʦʤ ʠ ʪʦʣʴʢʦ ʪʦʤ 

ʩʣʫʯʘʝ, ʝʩʣʠ 0)( ¿¢Ul . 

ʆʇʈɽɼɽʃɽʅʀɽ 3. ʈʘʚʥʦʤʝʨʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ),( UX ʥʘʟʳʚʘʝʪʩʷ ʩʯʝʪʥʦ ʧʨʝʜʢʦʤ-

ʧʘʢʪʥʳʤ, ʝʩʣʠ ʢʘʞʜʦʝ ʩʯʝʪʥʦʝ ʨʘʚʥʦʤʝʨʥʦʝ ʧʦʢʨʳʪʠʝ ʩʦʜʝʨʞʠʪ ʢʦʥʝʯʥʦʝ ʧʦʜʧʦʢʨʳʪʠʝ.  

ʀʟ ʵʪʠʭ ʦʧʨʝʜʝʣʝʥʠʡ ʩʣʝʜʫʝʪ, ʯʪʦ ʢʘʞʜʦʝ ʧʨʝʜʢʦʤʧʘʢʪʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʷʚʣʷʝʪʩʷ 
ʨʘʚʥʦʤʝʨʥʦ ʣʠʥʜʝʣʝʬʦʚʳʤ ʠ ʩʯʝʪʥʦ ʧʨʝʜʢʦʤʧʘʢʪʥʳʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ. 

ʊɽʆʈɽʄɸ 1. ʈʘʚʥʦʤʝʨʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ),( UX ʧʨʝʜʢʦʤʧʘʢʪʥʦ ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ, 

ʢʦʛʜʘ ʦʥʦ ʩʯʝʪʥʦ ʧʨʝʜʢʦʤʧʘʢʪʥʦ ʠ ʨʘʚʥʦʤʝʨʥʦ ʣʠʥʜʝʣʝʬʦʚʘ. 

ɼʆʂɸɿɸʊɽʃʔʉʊɺʆ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʦʯʝʚʠʜʥʘ.  

ɼʦʢʘʞʝʤ ʜʦʩʪʘʪʦʯʥʦʩʪʴ. ʇʫʩʪʴ UÍa  ʧʨʦʠʟʚʦʣʴʥʦʝ ʨʘʚʥʦʤʝʨʥʦʝ ʧʦʢʨʳʪʠʝ. ʊʦʛʜʘ ʠʟ 

ʨʘʚʥʦʤʝʨʥʦ ʣʠʥʜʝʣʝʬʦʚʦʩʪʠ ʧʨʦʩʪʨʘʥʩʪʚʘ ),( UX  ʩʣʝʜʫʝʪ, ʯʪʦ ʥʘʡʜʝʪʩʷ ʩʯʝʪʥʦʝ ʨʘʚʥʦʤʝʨʥʦʝ 

ʧʦʢʨʳʪʠʝ UÍb , ʚʧʠʩʘʥʥʦʝ ʚ ʧʦʢʨʳʪʠʝ a, ʘ ʠʟ ʩʯʝʪʥʦ ʧʨʝʜʢʦʤʧʘʢʪʥʦʩʪʠ ʧʨʦʩʪʨʘʥʩʪʚʘ ),( UX  

ʚʳʪʝʢʘʝʪ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʢʦʥʝʯʥʦʝ ʨʘʚʥʦʤʝʨʥʦʝ ʧʦʢʨʳʪʠʝ UÍg  ʚʧʠʩʘʥʥʦʝ ʚ ʧʦʢʨʳʪʠʝ b. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʨʘʚʥʦʤʝʨʥʦʩʪʴ U  ʠʤʝʝʪ ʙʘʟʫ ʩʦʩʪʦʷʱʫʶ ʠʟ ʢʦʥʝʯʥʳʭ ʧʦʢʨʳʪʠʡ. ɿʥʘʯʠʪ, 

ʨʘʚʥʦʤʝʨʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ),( UX  ʧʨʝʜʢʦʤʧʘʢʪʥʦ. 

ʊɽʆʈɽʄɸ 2. ɼʣʷ ʨʘʚʥʦʤʝʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ),( UX   ʩʣʝʜʫʶʱʠʝ ʫʩʣʦʚʠʷ ʨʘʚʥʦʩʠʣʥɹʳ: 

1) ),( UX - ʨʘʚʥʦʤʝʨʥʦ ʣʠʥʜʝʣʝʬʦʚʘ; 

2)  ʢʘʞʜʦʝ ʧʦʢʨʳʪʠʝ UÍa  ʠʤʝʝʪ ʩʯʝʪʥʦʝ ʧʦʜʧʦʢʨʳʪʠʝ; 

3) ʜʣʷ ʢʘʞʜʦʛʦ ʧʦʢʨʳʪʠʷ UÍa  ʩʫʱʝʩʪʚʫʝʪ ʩʯʝʪʥʦʝ ʤʥʦʞʝʩʪʚʦ XM Ë  ʪʘʢʦʝ,  

     ʯʪʦ XM =)(a . 

ɼʆʂɸɿɸʊɽʃʔʉʊɺʆ. )2)1 Ý . ʇʫʩʪʴ ),( UX - ʨʘʚʥʦʤʝʨʥʦ ʣʠʥʜʝʣʝʬʦʚʘ  ʠ UÍa  

ʧʨʦʠʟʚʦʣʴʥʦʝ ʨʘʚʥʦʤʝʨʥʦʝ ʧʦʢʨʳʪʠʝ. ʊʦʛʜʘ ʩʫʱʝʩʪʚʫʝʪ ʩʯʝʪʥʦʝ ʨʘʚʥʦʤʝʨʥʦʝ ʧʦʢʨʳʪʠʝ UÍg  

ʚʧʠʩʘʥʥʦʝ ʚ a. ɼʣʷ ʢʘʞʜʦʛʦ gÍɻ  ʚʳʙʝʨʝʤ ʦʜʥʦ aÍɻA  ʪʘʢʦʝ, ʯʪʦ ɻɸɻË . ʊʦʛʜʘ ʩʝʤʝʡʩʪʚʦ 

{ }ga Í= ɻɸɻ :0  ʷʚʣʷʝʪʩʷ ʩʯʝʪʥʳʤ ʧʦʜʧʦʢʨʳʪʠʝʤ ʧʦʢʨʳʪʠʷ a. 

)3)2 Ý . ʇʫʩʪʴ UÍa  ʧʨʦʠʟʚʦʣʴʥʦʝ ʨʘʚʥʦʤʝʨʥʦʝ ʧʦʢʨʳʪʠʝ. ʉʦʛʣʘʩʥʦ ʫʩʣʦʚʠʝ ʪʝʦʨʝʤʳ 

ʦʥʦ ʠʤʝʝʪ ʩʯʝʪʥʦʝ ʧʦʜʧʦʢʨʳʪʠʝ aa Ë0 . ʀʟ ʢʘʞʜʦʛʦ ʵʣʝʤʝʥʪʘ 0aÍiA , NiÍ , ʚʳʙʠʨʘʷ ʧʦ 

ʦʜʥʦʤʫ iA Ax
i
Í  ʠʤʝʝʤ ʩʯʝʪʥʦʝ ʧʦʜʤʥʦʞʝʩʪʚʦ { }NiAxM iAi

ÍÍ= ,: 0a  ʧʨʦʩʪʨʘʥʩʪʚʘ ),( UX . 

ʗʩʥʦ, ʯʪʦ XM =)(a . 

)1)3 Ý . ʇʫʩʪʴ UÍa  ʣʶʙʦʝ ʨʘʚʥʦʤʝʨʥʦʝ ʧʦʢʨʳʪʠʝ ʠ UÍmh,  ʪʘʢʠʝ ʨʘʚʥʦʤʝʨʥʳʝ 

ʧʦʢʨʳʪʠʷ, ʯʪʦ amh == ** . ʇʫʩʪʴ XM Ë  ʪʘʢʦʝ ʩʯʝʪʥʦʝ ʤʥʦʞʝʩʪʚʦ, ʯʪʦ XM =)(h . ʇʦʣʦʞʠʤ 

{ }Mxx Í= :)(ml . ɼʦʢʘʞʝʤ, ʯʪʦ lh =* . ʇʫʩʪʴ hÍH  ʠ HaÍ . ʅʘʡʜʝʪʩʷ ʪʘʢʦʡ ʵʣʝʤʝʥʪ 
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MxÍ , ʯʪʦ )(xa hÍ , ʪ.ʝ. )(ax hÍ . ʊʘʢ ʢʘʢ mh =* , ʪʦ ʩʫʱʝʩʪʚʫʝʪ mÍL  ʪʘʢʦʡ, ʯʪʦ 

LHax ËËÍ )()( hh , ʪ.ʝ. lh =* . ʇʦʣʦʞʠʤ { }MxAA xx ÍÍ= ,: ab . ʃʝʛʢʦ ʧʦʢʘʟʘʪʴ, ʯʪʦ 

bh =* . ʉʣʝʜʦʚʘʪʝʣʴʥʦ, b ʩʯʝʪʥʦʝ ʨʘʚʥʦʤʝʨʥʦʝ ʧʦʢʨʳʪʠʝ, ʚʧʠʩʘʥʥʦʝ ʚ ʨʘʚʥʦʤʝʨʥʦʝ ʧʦʢʨʪrʠʝ 

a. ɿʥʘʯʠʪ, ),( UX - ʨʘʚʥʦʤʝʨʥʦ ʣʠʥʜʝʣʝʬʦʚʦ. 

ʃʝʛʢʦ ʜʦʢʘʟʘʪʴ ʩʣʝʜʫʶʱʠʝ ʩʚʦʡʩʪʚʘ ʨʘʚʥʦʤʝʨʥʦ ʣʠʥʜʝʣʝʬʦʚʳʭ ʧʨʦʩʪʨʘʥʩʪʚ: 

1. ʇʦʜʧʨʦʩʪʨʘʥʩʪʚʘ ʨʘʚʥʦʤʝʨʥʦ ʣʠʥʜʝʣʝʬʦʚʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʨʘʚʥʦʤʝʨʥʦ ʣʠʥʜʝʣʝʬʦʚʘ; 

2. ʇʨʦʠʟʚʝʜʝʥʠʝ ʣʶʙʦʛʦ ʯʠʩʣʘ ʨʘʚʥʦʤʝʨʥʦ ʣʠʥʜʝʣʝʬʦʚʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʨʘʚʥʦʤʝʨʥʦ ʣʠʥʜʝʣʝʬʦʚʘ; 
3. ɽʩʣʠ ʨʘʚʥʦʤʝʨʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʩʦʜʝʨʞʠʪ ʚʩʶʜʫ ʧʣʦʣʪʥʦʝ ʧʦʜʧʨʦʩʪʨʘʥʩʪʚʦ ʷʚʣʷʶʱʝʝʩʷ 
ʨʘʚʥʦʤʝʨʥʦ ʣʠʥʜʝʣʝʬʦʚʳʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ, ʪʦ ʩʘʤʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʨʘʚʥʦʤʝʨʥʦ ʣʠʥʜʝʣʝʬʦʚʦ. 

ʆʇʈɽɼɽʃɽʅʀɽ 4. ʈʘʚʥʦʤʝʨʥʦ ʥʝʧʨʝʨʳʚʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ),(),(: VYUXf ­  ʨʘʚʥʦ-

ʤʝʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ),( UX  ʚ ʨʘʚʥʦʤʝʨʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ),( VY  ʥʘʟʳʚʘʝʪʩʷ ʨʘʚʥʦʤʝʨʥʦ 

ʣʠʥʜʝʣʝʬʦʚʳʤ ʦʪʦʙʨʘʞʝʥʠʝʤ, ʝʩʣʠ ʜʣʷ ʣʶʙʦʛʦ UÍa  ʩʫʰʝʩʪʚʫʶʪ ʪʘʢʠʝ ʧʦʢʨʳʪʠʝ VÍb  ʠ 

ʩʯʝʪʥʦʝ ʧʦʢʨʳʪʠʝ UÍg , ʯʪʦ agb =Ø-1f . 

ʇʈɽɼʃʆɾɽʅʀɽ 1. ʇʫʩʪʴ ),(),(: VYUXf ­  ʠ ),(),(: WZVYg ­  ʨʘʚʥʦʤʝʨʥʦ 

ʣʠʥʜʝʣʝʬʦʚʳ ʦʪʦʙʨʘʞʝʥʠʷ. ʊʦʛʜʘ ʢʦʤʧʦʟʠʮʠʷ ),(),(: WZUXfg ­A ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ 

ʨʘʚʥʦʤʝʨʥʦ ʣʠʥʜʝʣʝʬʦʚʳʤ ʦʪʦʙʨʘʞʝʥʠʝʤ. ʆʙʨʘʪʥʦ, ʝʩʣʠ ),(),(: WZUXfg ­A  ʨʘʚʥʦʤʝʨʥʦ 

ʣʠʥʜʝʣʝʬʦʚʦ, ʪʦ ),(),(: VYUXf ­  ʨʘʚʥʦʤʝʨʥʦ ʣʠʥʜʝʣʝʬʦʚʦ. 

ɼʆʂɸɿɸʊɽʃʔʉʊɺʆ. ʇʫʩʪʴ ),(),(: VYUXf ­  ʠ ),(),(: WZVYg ­  ʨʘʚʥʦʤʝʨʥʦ 

ʣʠʥʜʝʣʝʬʦʚʳ. ʇʫʩʪʴ UÍa  ʧʨʦʠʟʚʦʣʴʥʦʝ ʨʘʚʥʦʤʝʨʥʦʝ ʧʦʢʨʳʪʠʝ. ʊʦʛʜʘ ʩʫʰʝʩʪʚʫʶʪ ʪʘʢʠʝ VÍb  

ʠ ʩʯʝʪʥʦʝ ʧʦʢʨʳʪʠʝ UÍg , ʯʪʦ agb =Ø-1f . ɼʣʷ ʧʦʢʨʳʪʠʷ VÍb  ʩʫʱʝʩʪʚʫʶʪ ʧʦʢʨʳʪʠʝ 

WÍh  ʠ ʩʯʝʪʥʦʝ ʧʦʢʨʳʪʠʝ VÍm  ʪʘʢʠʝ, ʯʪʦ bmh =Ø-1g . ɿʘʤʝʪʠʤ, ʯʪʦ 

agmh =A )()( 11 ØØ -- ffg . ʇʦʣʦʞʠʤ lgm =Ø-1f . ʗʩʥʦ, ʯʪʦ l ʩʯʝʪʥʦʝ ʨʘʚʥʦʤʝʨʥʦʝ 

ʧʦʢʨʳʪʠʝ. ʊʝʤ ʩʘʤʳʤ ʜʦʢʘʟʘʥʦ ʨʘʚʥʦʤʝʨʥʦ ʣʠʥʜʝʣʝʬʦʚʦʩʪʠ ʦʪʦʙʨʘʞʝʥʠʷ fgA . ʆʙʨʘʪʥʦ, ʧʫʩʪʴ 

ʦʪʦʙʨʘʞʝʥʠʝ fgA ʨʘʚʥʦʤʝʨʥʦ ʣʠʥʜʝʣʝʬʦʚʦ ʠ UÍa  ʧʨʦʠʟʚʦʣʴʥʦʝ ʧʦʢʨʳʪʠʝ. ʊʦʛʜʘ ʩʫʱʝʩʪʚʫʶʪ 

ʨʘʚʥʦʤʝʨʥʦʝ ʧʦʢʨʳʪʠʝ WÍh  ʠ ʩʯʝʪʥʦʝ ʨʘʚʥʦʤʝʨʥʦʝ ʧʦʢʨʳʪʠʝ UÍg  ʪʘʢʠʝ, ʯʪʦ 

agh =A Ø-1)( fg , ʪ.ʝ. agh =Ø-- )( 11 gf . ɿʘʤʝʪʠʤ, ʯʪʦ Vg Í-h1 . ʉʣʝʜʦʚʘʪʝʣʴʥʦ, f  

ʨʘʚʥʦʤʝʨʥʦ ʣʠʥʜʝʣʝʬʦʚʦ. 

ʇʈɽɼʃʆɾɽʅʀɽ 2. ʇʫʩʪʴ ),(),(: VYUXf
ʥʘ

­  ʨʘʚʥʦʤʝʨʥʦ ʣʠʥʜʝʣʝʬʦʚʦ ʦʪʦʙʨʘʞʝʥʠʝ. 

ʊʦʛʜʘ ʦʪʦʙʨʘʞʝʥʠʝ ),(),(:| VYUAf AA ­ , ʛʜʝ XAË , ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʨʘʚʥʦʤʝʨʥʦ 

ʣʠʥʜʝʣʝʬʦʚʳʤ ʦʪʦʙʨʘʞʝʥʠʝʤ. 

ɼʆʂɸɿɸʊɽʃʔʉʊɺʆ. ʇʫʩʪʴ AA UÍa  ʧʨʦʠʟʚʦʣʴʥʦʝ ʧʦʢʨʳʪʠʝ. ʊʦʛʜʘ ʥʘʡʜʝʪʩʷ ʪʘʢʦʝ 

ʨʘʚʥʦʤʝʨʥʦʝ ʧʦʢʨʳʪʠʝ UÍa , ʯʪʦ {} AA aa =Ø . ʇʦ ʫʩʣʦʚʠʶ ʜʣʷ UÍa  ʩʫʱʝʩʪʚʫʶʪ VÍb  ʠ 

ʩʯʝʪʥʦʝ ʧʦʢʨʳʪʠʝ UÍg , ʯʪʦ agb =Ø-1f . ɿʘʤʝʪʠʤ, ʯʪʦ AAAf agb =Ø- |1
, ʛʜʝ Ag  ʩʣʝʜ 

ʧʦʢʨʳʪʠʷ UÍg  ʥʘ A .  

ʇʈɽɼʃʆɾɽʅʀɽ 3. ʇʫʩʪʴ ),(),(: VYUXf ­  ʨʘʚʥʦʤʝʨʥʦ ʥʝʧʨʝʨʳʚʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ. 

ɽʩʣʠ ),( UX  ʨʘʚʥʦʤʝʨʥʦ ʣʠʥʜʝʣʝʬʦʚʦ, ʪʦ ʠ f  ʨʘʚʥʦʤʝʨʥʦ ʣʠʥʜʝʣʝʬʦʚʦ, ʦʙʨʘʪʥʦ, ʝʩʣʠ f  

ʨʘʚʥʦʤʝʨʥʦ ʣʠʥʜʝʣʝʬʦʚʦ ʠ Y -ʦʜʥʦʪʦʯʝʯʥʦ, ʪʦ ),( UX  ʨʘʚʥʦʤʝʨʥʦ ʣʠʥʜʝʣʝʬʦʚʦ. 

ɼʆʂɸɿɸʊɽʃʔʉʊɺʆ. ʇʫʩʪʴ ),( UX  ʨʘʚʥʦʤʝʨʥʦ ʣʠʥʜʝʣʝʬʦʚʦ ʠ UÍa  ʧʨʦʠʟʚʦʣʴʥʦʝ 

ʨʘʚʥʦʤʝʨʥʦʝ ʧʦʢʨʳʪʠʝ. ʊʦʛʜʘ ʥʘʡʜʝʪʩʷ ʩʯʝʪʥʦʝ ʧʦʢʨʳʪʠʝ UÍg , ʚʧʠʩʘʥʥʦʝ ʚ UÍa . ʇʫʩʪʴ 

VÍb  ʥʝʢʦʪʦʨʦʝ ʨʘʚʥʦʤʝʨʥʦʝ ʧʦʢʨʳʪʠʝ. ʇʦʣʦʞʠʤ lgb =Ø-1f . ʊʘʢ ʢʘʢ ag= , ʪʦ al= . 

ɿʥʘʯʠʪ, f  ʨʘʚʥʦʤʝʨʥʦ ʣʠʥʜʝʣʝʬʦʚʦ. 

ʆʙʨʘʪʥʦ, ʧʫʩʪʴ f  ʨʘʚʥʦʤʝʨʥʦ ʣʠʥʜʝʣʝʬʦʚʦ ʠ Y -ʦʜʥʦʪʦʯʝʯʥʦ. ʇʫʩʪʴ UÍa  ʧʨʦʠʟʚʦʣʴʥʦʝ 

ʧʦʢʨʳʪʠʝ. ʊʦʛʜʘ ʥʘʡʜʫʪʩʷ ʪʘʢʠʝ ʨʘʚʥʦʤʝʨʥʦʝ ʧʦʢʨʳʪʠʝ VÍb  ʠ ʩʯʝʪʥʦʝ ʨʘʚʥʦʤʝʨʥʦʝ ʧʦʢʨʳʪʠʝ 

UÍg , ʯʪʦ agb =Ø-1f . ʊʘʢ ʢʘʢ Y -ʦʜʥʦʪʦʯʝʯʥʦ, ʪʦ ggb =Ø-1f . ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ 
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ʩʯʝʪʥʦʝ ʨʘʚʥʦʤʝʨʥʦʝ ʧʦʢʨʳʪʠʝ UÍg  ʚʧʠʩʘʥʦ ʚ ʟʘʜʘʥʥʦʝ ʧʦʢʨʳʪʠʝ UÍa . ɿʥʘʯʠʪ, ʨʘʚʥʦʤʝʨʥʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ),( UX  ʨʘʚʥʦʤʝʨʥʦ ʣʠʥʜʝʣʝʬʦʚʦ. 

ʅʘʧʦʤʥʠʤ [1], ʯʪʦ ʨʘʚʥʦʤʝʨʥʦ ʥʝʧʨʝʨʳʚʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ),(),(: VYUXf ­  ʨʘʚʥʦ-

ʤʝʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ),( UX  ʚ ʨʘʚʥʦʤʝʨʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ),( VY ʥʘʟʳʚʘʝʪʩʷ ʨʘʚʥʦʤʝʨʥʦ 

ʩʦʚʝʨh ʝʥʥʳʤ ʝʩʣʠ ʦʥʦ ʧʨʝʜʢʦʤʧʘʢʪʥʦ ʠ ʩʦʚʝʨʰʝʥʥʦ.  

ʇʈɽɼʃʆɾɽʅʀɽ 4. ɺʩʷʢʦʝ ʨʘʚʥʦʤʝʨʥʦ ʩʦʚʝʨʰʝʥʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʨʘʚʥʦʤʝʨʥʦ 
ʣʠʥʜʝʣʝʬʦʚʦ. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ ʦʯʝʚʠʜʥʦ. 

ʊɽʆʈɽʄɸ 3. ʇʫʩʪʴ  ),(),(: VYUXf ­  ʨʘʚʥʦʤʝʨʥʦ ʣʠʥʜʝʣʝʬʦʚʦ ʦʪʦʙʨʘʞʝʥʠʝ ʨʘʚʥʦ-

ʤʝʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ),( UX  ʚ ʨʘʚʥʦʤʝʨʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ),( VY . ʊʦʛʜʘ, ʝʩʣʠ ʦʜʥʦ ʠʟ 

ʨʘʚʥʦʤʝʨʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ),( UX  ʠ ),( VY  ʨʘʚʥʦʤʝʨʥʦ ʣʠʥʜʝʣʝʬʦʚʦ, ʪʦ ʠ ʜʨʫʛʦʝ ʙʫʜʝʪ 

ʨʘʚʥʦʤʝʨʥʦ ʣʠʥʜʝʣʝʬʦʚʳʤ. 

ɼʆʂɸɿɸʊɽʃʔʉʊɺʆ. ʇʫʩʪʴ ʨʘʚʥʦʤʝʨʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ),( UX  ʨʘʚʥʦʤʝʨʥʦ ʣʠʥʜʝʣʝʬʦʚʦ 

ʠ VÍb  ʧʨʦʠʟʚʦʣʴʥʦʝ ʨʘʚʥʦʤʝʨʥʦʝ ʧʦʢʨʳʪʠʝ. ʊʦʛʜʘ ba 1-=f  ʨʘʚʥʦʤʝʨʥʦʝ ʧʦʢʨʳʪʠʝ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ),( UX . ʇʦ ʫʩʣʦʚʠʶ ʪʝʦʨʝʤʳ ʨʘʚʥʦʤʝʨʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʨʘʚʥʦʤʝʨʥʦ ʣʠʥʜʝʣʝʬʦʚʦ, 

ʧʦʵʪʦʤʫ ʨʘʚʥʦʤʝʨʥʦʝ ʧʦʢʨʳʪʠʝ ba 1-=f  ʩʦʜʝʨʞʠʪ ʩʯʝʪʥʦʝ ʧʦʜʧʦʢʨʳʪʠʝ 

{ }NiBBfA iii ÍÍ== - ,:1

0 ba . ʉʣʝʜʦʚʘʪʝʣʴʥʦ, { }NiBBf ii ÍÍ== ,:00 bab  ʩʯʝʪʥʦʝ 

ʧʦʜʧʦʢʨʳʪʠʝ ʧʦʢʨʳʪʠʷ b. ɿʥʘʯʠʪ, ʨʘʚʥʦʤʝʨʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ),( VY  ʨʘʚʥʦʤʝʨʥʦ ʣʠʥʜʝʣʝʬʦʚʦ. 

ʊʝʧʝʨʴ, ʧʫʩʪʴf ʠ ),( VY  ʨʘʚʥʦʤʝʨʥʦ ʣʠʥʜʝʣʝʬʦʚʳ. ʇʫʩʪʴ UÍa  ʧʨʦʠʟʚʦʣʴʥʦʝ ʧʦʢʨʳʪʠʝ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ),( UX . ʊʦʛʜʘ ʩʫʰʝʩʪʚʫʶʪ ʪʘʢʠʝ ʨʘʚʥʦʤʝʨʥʦʝ ʧʦʢʨʳʪʠʝ VÍb  ʠ ʩʯʝʪʥʦʝ 

ʨʘʚʥʦʤʝʨʥʦʝ ʧʦʢʨʳʪʠʝ UÍg , ʯʪʦ agb =Ø-1f . ʊʘʢ ʢʘʢ ʨʘʚʥʦʤʝʨʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ),( VY  

ʨʘʚʥʦʤʝʨʥʦ ʣʠʥʜʝʣʝʬʦʚʦ, ʪʦ ʨʘʚʥʦʤʝʨʥʦʝ ʧʦʢʨʳʪʠʝ VÍb  ʩʦʜʝʨʞʠʪ ʩʯʝʪʥʦʝ ʧʦʜʧʦʢʨʳʪʠʝ 0b  

ʷʚʣʷʶʱʝʝʩʷ ʨʘʚʥʦʤʝʨʥʳʤ ʧʦʢʨʳʪʠʝʤ ʧʨʦʩʪʨʘʥʩʪʚʘ ),( VY . ʇʦʣʦʞʠʤ dgb =Ø-

0

1f . ʗʩʥʦ, ʯʪʦ 

d ʩʯʝʪʥʦʝ ʨʘʚʥʦʤʝʨʥʦʝ ʧʦʢʨʳʪʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ),( UX  ʠ ʦʥʦ ʚʧʠʩʘʥʦ ʚ ʨʘʚʥʦʤʝʨʥʦʝ ʧʦʢʨʪrʠʝ 

a. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ),( UX  ʨʘʚʥʦʤʝʨʥʦ ʣʠʥʜʝʣʝʬʦʚʦ. 

ʇʫʩʪʴ ),(),(: VYUXf ­  ʨʘʚʥʦʤʝʨʥʦ ʥʝʧʨʝʨʳʚʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʨʘʚʥʦʤʝʨʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ),( UX  ʚ ʨʘʚʥʦʤʝʨʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ),( VY . ʅʘʠʤʝʥʴʰʝʝ ʢʘʨʜʠʥʘʣʴʥʦʝ ʯʠʩʣʦ t 

ʥʘʟʳʚʘʝʪʩʷ ʠʥʜʝʢʩʦʤ ʦʛʨʘʥʠʯʝʥʥʦʩʪʠ ʨʘʚʥʦʤʝʨʥʦ ʥʝʧʨʝʨʳʚʥʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ f , ʝʩʣʠ 

ʦʪʦʙʨʘʞʝʥʠʝ f  ʠʤʝʝʪ ʙʘʟʫ fU  ʩʦʩʪʦʷʱʫʶ ʠʟ ʧʦʢʨʳʪʠʡ t¢  ʠ ʦʙʦʟʥʘʯʘʝʪʩʷ )( fl . ʗʩʥʦ, ʯʪʦ 

ʨʘʚʥʦʤʝʨʥʦ ʥʝʧʨʝʨʳʚʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ f  ʷʚʣʷʝʪʩʷ ʨʘʚʥʦʤʝʨʥʦ ʣʠʥʜʝʣʝʬʦʚʳʤ ʦʪʦʙʨʘʞʝʥʠʝʤ 

ʪʦʛʜʘ ʠ ʪʦʣʢɹʦ ʪʦʛʜʘ, ʢʦʛʜʘ 0)( ¿¢fl . 

ʆʇʈɽɼɽʃɽʅʀɽ 5. [1]. ʇʫʩʪʴ ),(),(: VYUXf ­  ʨʘʚʥʦʤʝʨʥʦ ʥʝʧʨʝʨʳʚʥʦʝ ʦʪʦʙʨʘ-

ʞʝʥʠʝ ʨʘʚʥʦʤʝʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ),( UX  ʚ ʨʘʚʥʦʤʝʨʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ),( VY . ʈʘʚʥʦʤʝʨʥʦ 

ʥʝʧʨʝʨʳʚʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ),()Ĕ,Ĕ(:Ĕ VYUXf ­  ʨʘʚʥʦʤʝʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ )Ĕ,Ĕ( UX  ʚ 

ʨʘʚʥʦʤʝʨʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ),( VY  ʥʘʟʳʚʘʝʪʩʷ ʧʦʧʦʣʥʝʥʠʝʤ ʦʪʦʙʨʘʞʝʥʠʷ f , ʝʩʣʠ ʚʳʧʦʣʥʷʶʪʩʷ 

ʩʣʝʜʫʶʱʠʝ ʫʩʣʦʚʠʷ: 

1) ʈʘʚʥʦʤʝʨʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ),( UX  - ʚʩʶʜʫ ʧʣʦʪʥʦʝ ʨʘʚʥʦʤʝʨʥʦʝ ʧʦʜʧʨʦʩʪʨʘʥʩʪʚʦ ʨʘʚʥʦ-

ʤʝʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ )Ĕ,Ĕ( UX . 

2) Xff |Ĕ= . 

3) ʆʪʦʙʨʘʞʝʥʠʝ fĔ ʷʚʣʷʝʪʩʷ ʧʦʣʥʳʤ. 

ʇʈɽɼʃʆɾɽʅʀɽ 5. ʇʦʧʦʣʥʝʥʠʝ ),()Ĕ,Ĕ(:Ĕ VYUXf ­  ʨʘʚʥʦʤʝʨʥʦ ʣʠʥʜʝʣʝʬʦʚʘ 

ʦʪʦʙʨʘʞʝʥʠʷ ),(),(: VYUXf ­  ʨʘʚʥʦʤʝʨʥʦ ʣʠʥʜʝʣʝʬʦʚʦ. 

ɼʆʂɸɿɸʊɽʃʔʉʊɺʆ. ʇʫʩʪʴ ),(),(: VYUXf ­  ʨʘʚʥʦʤʝʨʥʦ ʣʠʥʜʝʣʝʬʦʚʦ ʦʪʦʙʨʘʞʝʥʠʝ 

ʠ ),()Ĕ,Ĕ(:Ĕ VYUXf ­  ʝʛʦ ʧʦʧʦʣʥʝʥʠʝ. ʇʫʩʪʴ UĔĔÍa  ʧʨʦʠʟʚʦʣʴʥʦʝ ʨʘʚʥʦʤʝʨʥʦʝ ʧʦʢʨʳʪʠʝ. 
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ʇʦʣʦʞʠʤ {}XØ=aa Ĕ . ɺ ʩʠʣʫ ʨʘʚʥʦʤʝʨʥʦ ʣʠʥʜʝʣʝʬʦʚʦʩʪʠ ʦʪʦʙʨʘʞʝʥʠʷ f  ʥʘʡʜʫʪʩʷ 

ʨʘʚʥʦʤʝʨʥʦʝ ʧʦʢʨʳʪʠʝ VÍb  ʠ ʩʯʝʪʥʦʝ ʨʘʚʥʦʤʝʨʥʦʝ ʧʦʢʨʳʪʠʝ UÍg  ʪʘʢʠʝ, ʯʪʦ agb =Ø-1f . 

ʉʫʱʝʩʪʚʫʝʪ ʪʘʢʦʝ ʩʯʝʪʥʦʝ ʨʘʚʥʦʤʝʨʥʦʝ ʧʦʢʨʳʪʠʝ UĔĔÍg , ʯʪʦ {}XØ=gg Ĕ . ʄʦʞʥʦ ʣʝʛʢʦ 

ʧʨʦʚʝʨʠʪʴ, ʯʪʦ ʧʦʢʨʳʪʠʝ gb ĔĔ1 Ø-f  ʚʧʠʩʘʥʦ ʚ ʧʦʢʨʳʪʠʝ aĔ. ɿʥʘʯʠʪ, ʦʪʦʙʨʘʞʝʥʠʝ fĔ ʨʘʚʥʦʤʝʨʥʦ 

ʣʠʥʜʝʣʝʬʦʚʦ. 

ʈʘʚʥʦʤʝʨʥʦ ʥʝʧʨʝʨʳʚʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ),(),(: VYUXf ­  ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ ʩʯʝʪʥʦ 

ʧʨʝʜʢʦʤʧʘʢʪʥʳʤ ʦʪʦʙʨʘʞʝʥʠʝʤ, ʝʩʣʠ ʜʣʷ ʣʶʙʦʛʦ ʩʯʝʪʥʦʛʦ ʧʦʢʨʳʪʠʷ UÍa  ʩʫʱʝʩʪʚʫʶʪ ʪʘʢʠʝ 

ʧʦʢʨʪrʠʝ VÍb  ʠ ʢʦʥʝʯʥʦʝ ʧʦʢʨʳʪʠʝ UÍg , ʯʪʦ agb =Ø-1f . 

ʆʇʈɽɼɽʃɽʅʀɽ 6. ʈʘʚʥʦʤʝʨʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ),( UX  ʥʘʟʳʚʘʝʪʩʷ ʧʨʝʜʢʦʤʧʘʢʪʥʳʤ, ʝʩʣʠ 

ʨʘʚʥʦʤʝʨʥʦʩʪʴ U  ʠʤʝʝʪ ʙʘʟʫ, ʩʦʩʪʦʷʱʫʶ ʠʟ ʢʦʥʝʯʥʳʭ ʧʦʢʨʳʪʠʡ. 

ʊɽʆʈɽʄɸ 4. ʈʘʚʥʦʤʝʨʥʦ ʥʝʧʨʝʨʳʚʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ),(),(: VYUXf ­  ʧʨʝʜʢʦʤʧʘʢʪʥʦ 

ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʦʥʦ ʨʘʚʥʦʤʝʨʥʦ ʣʠʥʜʝʣʝʬʦʚʦ ʠ ʩʯʝʪʥʦ ʧʨʝʜʢʦʤʧʘʢʪʥʦ. 

ɼʆʂɸɿɸʊɽʃʔʉʊɺʆ. ʇʫʩʪʴ ʦʪʦʙʨʘʞʝʥʠʝ ),(),(: VYUXf ­  ʧʨʝʜʢʦʤʧʘʢʪʥʦ. ʅʝʪʨʫʜʥʦ 

ʧʨʦʚʝʨʠʪʴ, ʯʪʦ ʦʥʦ ʨʘʚʥʦʤʝʨʥʦ ʣʠʥʜʝʣʝʬʦʚʦ ʠ ʩʯʝʪʥʦ ʧʨʝʜʢʦʤʧʘʢʪʥʦ. ʆʙʨʘʪʥʦ, ʧʫʩʪʴ 

ʦʪʦʙʨʘʞʝʥʠʝ f  ʦʜʥʦʚʨʝʤʝʥʥʦ ʨʘʚʥʦʤʝʨʥʦ ʣʠʥʜʝʣʝʬʦʚʦ ʠ ʩʯʝʪʥʦ ʧʨʝʜʢʦʤʧʘʢʪʥʦ. ʇʦʢʘʞʝʤ, ʯʪʦ 

ʦʥʦ ʧʨʝʜʢʦʤʧʘʢʪʥʦ. ʇʫʩʪʴ UÍa  ʧʨʦʠʟʚʦʣʴʥʦʝ ʨʘʚʥʦʤʝʨʥʦʝ ʧʦʢʨʳʪʠʝ. ʊʦʛʜʘ ʩʫʱʝʩʪʚʫʶʪ ʪʘʢʠʝ 

ʨʘʚʥʦʤʝʨʥʦʝ ʧʦʢʨʳʪʠʝ VÍb  ʠ ʩʯʝʪʥʦʝ ʨʘʚʥʦʤʝʨʥʦʝ ʧʦʢʨʳʪʠʝ UÍg , ʯʪʦ agb =Ø-1f . ʀʟ 

ʩʯʝʪʥʦ ʧʨʝʜʢʦʤʧʘʢʪʥʦʩʪʠ ʦʪʦʙʨʘʞʝʥʠʷ ʩʣʝʜʫʝʪ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʪ ʨʘʚʥʦʤʝʨʥʦʝ ʧʦʢʨʳʪʠʝ VÍh  ʠ 

ʢʦʥʝʯʥʦʝ ʨʘʚʥʦʤʝʨʥʦʝ ʧʦʢʨʳʪʠʝ UÍm  ʪʘʢʠʝ, ʯʪʦ gmh =Ø-1f . ʗʩʥʦ, ʯʪʦ VÍØhb . ʊʦʛʜʘ 

aml =Ø-1f , ʛʜʝ hbl Ø= . ɿʥʘʯʠʪ ʦʪʦʙʨʘʞʝʥʠʝ f  ʧʨʝʜʢʦʤʧʘʢʪʥʦ. 
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ʆɹ ʆɼʅʆʄ ɼʆʉʊɸʊʆʏʅʆʄ ʋʉʃʆɺʀʀ ʈɽʐɽʊʂɽ ʈɸɺʅʆʄɽʈʅʓʍ  

ʉʊʈʋʂʊʋʈ 

       
ɺ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ ʠʩʩʣʝʜʫʝʪʩʷ ʪʝʦʨʠʷ ʨʝʰʝʪʦʢ ʨʘʚʥʦʤʝʨʥʳʭ ʩʪʨʫʢʪʫʨ ʜʘʥʥʦʛʦ ʚʧʦʣʥʝ 

ʨʝʛʫʣʷʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ɺʩʝ ʪʦʧʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʨʝʜʧʦʣʘʛʘʶʪʩʷ ʚʧʦʣʥʝ ʨʝʛʫʣʷʨʥʳʤʠ, ʘ ʨʘʚʥʦʤʝʨʥʳʝ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʦʪʜʝʣʠʤʳʤʠ.  

ʇʫʩʪʴ )(XU  ʤʥʦʞʝʩʪʚʦ ʚʩʝʭ ʨʘʚʥʦʤʝʨʥʦʩʪʝʡ ʧʨʦʩʪʨʘʥʩʪʚʘ X . )(XU  ʷʚʣʷʝʪʩʷ ʯʘʩʪʠʯʥʦ 

ʫʧʦʨʷʜʦʯʝʥʥʳʤ ʤʥʦʞʝʩʪʚʦʤ. ʇʫʩʪʴ )(XK  ʤʥʦʞʝʩʪʚʦ ʚʩʝʭ ʙʠʢʦʤʧʘʢʪʥʳʭ ʨʘʩʰʠʨʝʥʠʡ 

ʧʨʦʩʪʨʘʥʩʪʚʘ X . )(XK  ʯʘʩʪʠʯʥʦ ʫʧʦʨʷʜʦʯʝʥʦ.ʍcʍc 12 ¢  ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ 

ʩʫʱʝʩʪʚʫʝʪ ʪʘʢʦʝ ʥʝʧʨʝʨʳʚʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ XcXcf 21: ­ , ʯʪʦ xfx=  ʜʣʷ ʣʶʙʦʛʦ XxÍ . 

ʅʝʨʘʚʝʥʩʪʚʦ ʍcʍc 12 ¢  ʦʟʥʘʯʘʝʪ, ʯʪʦ ʍc1  ʤʦʞʥʦ ʦʪʦʙʨʘʟʠʪʴ ʥʘ  ʍc2  ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ 

ʢʘʞʜʘʷ ʪʦʯʢʘ ʠʟ ʧʨʦʩʪʨʘʥʩʪʚ ʍc1 ,  ʍc2 , ʧʝʨʝʡʜʝʪ ʚ ʩʝʙʷ. ɹʠʢʦʤʧʘʢʪʥʳʝ ʨʘʩʰʠʨʝʥʠʷ ʍc1  ʠ  

ʍc2  ʵʢʚʠʚʘʣʝʥʪʥʳ ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʍcʍc 21 ¢  ʠ ʍcʍc 12 ¢ . 
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ʄʥʦʞʝʩʪʚʦ )(XU  ʚʩʝʭ ʨʘʚʥʦʤʝʨʥʦʩʪʝʡ ʧʨʦʩʪʨʘʥʩʪʚʘ  X  ʥʘʟrʚʘʝʪʩʷ ʨʝʰʝʪʢʦʡ, ʝʩʣʠ 

ʚʩʷʢʦʝ ʝʛʦ ʜʚʫʭʵʣʝʤʝʥʪʥʦʝ ʧʦʜʤʥʦʞʝʩʪʚʦ { }21,UU , )(, 21 XUUU Í , ʠʤʝʝʪ ʢʘʢ ʪʦʯʥʫʶ ʚʝʨʭʥʶʶ, 

ʪʘʢ ʠ ʪʦʯʥʫʶ ʥʠʞʥʶʶ ʛʨʘʥʴ, ʪ.ʝ. { }21,sup UU  ʠ { }21,inf UU , ʪʘʢʞʝ, )(XK  ʚʩʝʭ ʙʠʢʦʤʧʘʢʪʥʳʭ 

ʨʘʩh ʠʨʝʥʠʡ ʧʨʦʩʪʨʘʥʩʪʚʘ X  ʥʘʟʳʚʘʝʪʩʷ ʨʝʰʝʪʢʦʡ, ʝʩʣʠ ʚʩʷʢʦʝ ʝʛʦ ʜʚʫʭʵʣʝʤʝʥʪʥʦʝ 

ʧʦʜʤʥʦʞʝʩʪʚʦ { }XcXc 21 , , )(, 21 XKXcXc Í , ʠʤʝʝʪ { }XcXc 21 ,sup  ʠ { }XcXc 21 ,inf . ʄʥʦʞʝʩʪʚʦ 

ʥʘʟʳʚʘʝʪʩʷ ʧʦʣʥʦʡ ʨʝʰʝʪʢʦʡ, ʝʩʣʠ ʚʩʷʢʦʝ ʝʛʦ ʧʦʜʤʥʦʞʝʩʪʚʦ ʠʤʝʝʪ ʪʦʯʥʫʶ ʚʝʨʭʥʶʶ ʠ ʪʦʯʥʫʶ 

ʥʠʞʥʶʶ ʛʨʘʥʴ. ʇʦʣʥʘʷ ʨʝʰʝʪʢʘ ʷʚʣʷʝʪʩʷ ʨʝʰʝʪʢʦʡ. 

ɸʢʘʜʝʤʠʢʦʤ ɸ.ɸ. ɹʦʨʫʙʘʝʚʳʤ ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʧʨʦʙʣʝʤʘ: ʅʘʡʪʠ ʥʝʦʙʭʦʜʠʤʦʝ ʠ 

ʜʦʩʪʘʪʦʯʥʦʝ ʫʩʣʦʚʠʝ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʤʥʦʞʝʩʪʚʦ )(XU  ʚʩʝʭ ʨʘʚʥʦʤʝʨʥʦʩʪʝʡ ʧʨʦʩʪʨʘʥʩʪʚʘ  X  

ʙʳʣʦ ʨʝh ʝʪʢʦʡ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʤʥʦʞʝʩʪʚʦ ʚʩʝʭ ʨʘʚʥʦʤʝʨʥʦʩʪʝʡ ʚʧʦʣʥʝ ʨʝʛʫʣʷʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ 
ʠʥʜʫʮʠʨʫʶʱʠʭ ʪʦʧʦʣʦʛʠʶ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʦʙʣʘʜʘʝʪ ʪʦʯʥʦʡ ʚʝʨʭʥʝʡ ʛʨʘʥʴʶ, ʪ.ʝ. 

ʦʙʨʘʟʫʝʪ ʧʦʣʫʨʝʰʝʪʢʫ ʩʚʝʨʭʫ. ʆʜʥʘʢʦ, ʧʨʦʩʪʳʝ ʧʨʠʤʝʨʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʪʦʯʥʘʷ ʥʠʞʥʷʷ ʛʨʘʥʴ ʥʝ 

ʚʩʝʛʜʘ ʩʫʱʝʩʪʚʫʝʪ. ʅʘʧʨʠʤʝʨ, ʧʫʩʪʴ Q -ʤʥʦʞʝʩʪʚʦ ʚʩʝʭ ʨʘʮʠʦʥʘʣʴʥʳʭ ʯʠʩʝʣ. ʊʦʛʜʘ )(QU  ʥʝ 

ʷʚʣʷʝʪʩʷ ʨʝʰʝʪʢʦʡ.  

ʖ. ɺʠʩʣʠʩʝʥʠ ʠ ʖ. ʌʣʘʢʩʤʘʡʝʨ [6] ʜʦʢʘʟʘʣʠ, ʯʪʦ ʜʣʷ ʚʩʷʢʦʛʦ ʪʠʭʦʥʦʚʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ 

X  ʩ ʧʝʨʚʦʡ ʘʢʩʠʦʤʦʡ ʩʯʝʪʥʦʩʪʠ ʤʥʦʞʝʩʪʚʦ  )(XK  ʷʚʣʷʝʪʩʷ ʨʝʰʝʪʢʦʡ ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ 

X  ʣʦʢʘʣʴʥʦ ʙʠʢʦʤʧʘʢʪʥʦ. ɿʜʝʩʴ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʩʣʝʜʫʶʱʝʝ ʫʪʚʝʨʞʜʝʥʠʝ: ʝʩʣʠ ʥʝʢʦʪʦʨʘʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʪʦʯʝʢ ʤʥʦʞʝʩʪʚʘ  XX \b  ʩʭʦʜʠʪʩʷ ʢ ʪʦʯʢʝ ʠʟ X, ʪʦ ʫ ʧʨʦʩʪʨʘʥʩʪʚʘ X  ʝʩʪʴ 

ʙʠʢʦʤʧʘʢʪʥʳʝ ʨʘʩʰʠʨʝʥʠʷ Xc1  ʠ Xc2 , ʜʣʷ ʢʦʪʦʨʳʭ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʙʠʢʦʤʧʘʢʪʥʦʝ ʨʘʩʰʠʨʝʥʠʝ 

cX, ʫʜʦʚʣʝʪʚʦʨʷʶʱʝʡ ʥʝʨʘʚʝʥʩʪʚʘʤ XccX 1¢  ʠ XccX 2¢ . ʈʘʥʝʝ ʇ. ʉʘʤʶʵʣʦʤ [9] 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʣʘʙʝʡʰʘʷ ʨʘʚʥʦʤʝʨʥʦʩʪʴ ʥʘ ʚʧʦʣʥʝ ʨʝʛʫʣʷʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ X  ʩʫʱʝʩʪʚʫʝʪ ʚ 

ʪʦʤ ʠ ʪʦʣʴʢʦ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʧʨʦʩʪʨʘʥʩʪʚʦ X  ʣʦʢʘʣʴʥʦ ʙʠʢʦʤʧʘʢʪʥʦ. 

ʅʫʞʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʨʝʰʝʪʢʘʭ ʤʦʞʥʦ ʥʘʡʪʠ ʚ ʢʥʠʛʝ ɻ. ɹʠʨʢʛʦʬʘ [4]. 

ɺʳʷʩʥʠʤ ʧʨʠ ʢʘʢʠʭ ʫʩʣʦʚʠʷʭ ʩʫʱʝʩʪʚʫʝʪ ʥʠʞʥʠʡ ʛʨʘʥʴ ʜʚʫʭ ʧʨʦʠʟʚʦʣʴʥʦ ʟʘʜʘʥʥʳʭ 

ʙʠʢʦʤʧʘʢʪʥʳʭ ʨʘʩʰʠʨʝʥʠʡ. ʇʫʩʪʴ ʥʘ ʧʨʦʩʪʨʘʥʩʪʚʝ X  ʟʘʜʘʥʳ ʜʚʝ ʙʠʢʦʤʧʘʢʪʥʳʝ ʨʘʩʰʠʨʝʥʠʷ 

Xc1  ʠ Xc2 . ʇʫʩʪʴ 1f  ʠ 2f  ʝʩʪʝʩʪʚʝʥʥʳʝ ʦʪʦʙʨʘʞʝʥʠʷ ʉʪʦʫʥ-ʏʝʭʦʚʩʢʦʛʦ ʨʘʩʰʠʨʝʥʠʷ Xb  ʥʘ 

Xc1  ʠ Xc2  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʏʝʨʝʟ 1P  ʠ 2P  ʦʙʦʟʥʘʯʠʤ ʥʝʧʨʝʨʳʚʥʳʝ ʨʘʟʙʠʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʘ Xb  

ʦʪʥʦʩʠʪʝʣʴʥʦ 1f  ʠ 2f . ʗʩʥʦ, ʯʪʦ ʣʶʙʦʝ ʙʠʢʦʤʧʘʢʪʥʦʝ ʨʘʩʰʠʨʝʥʠʝ cX  ʧʨʦʩʪʨʘʥʩʪʚʘ X  ʷʚʣʷʝʪʩʷ 

ʥʝʧʨʝʨʳʚʥʳʤ ʦʙʨʘʟʦʤ ʉʪʦʫʥ-ʏʝʭʦʚʩʢʦʛʦ ʨʘʩʰʠʨʝʥʠʷ, ʯʪʦ ʧʦʣʥʳʡ ʧʨʦʦʙʨʘʟ ʢʘʞʜʦʡ ʪʦʯʢʠ XxÍ  

ʩʦʩʪʦʠʪ ʣʠʰʴ ʠʟ ʩʘʤʦʡ ʪʦʯʢʠ XxÍ , ʘ ʧʦʣʥʳʡ ʧʨʦʦʙʨʘʟ ʚʩʷʢʦʡ ʜʨʫʛʦʡ ʪʦʯʢʠ ʩʦʜʝʨʞʠʪʩʷ ʚ ʉʪʦʫʥ-

ʏʝʭʦʚʩʢʦʤ ʥʘʨʦʩʪʝ XX \b . ʈʘʩʩʤʦʪʨʠʤ ʦʙʲʝʜʠʥʝʥʠʷ ʪʝ ʵʣʝʤʝʥʪʳ ʦʙʦʠʭ ʨʘʟʙʠʝʥʠʡ, ʢʦʪʦʨʳʝ 

ʩʦʩʪʦʷʪ ʪʦʣʴʢʦ ʠʟ ʙʦʣʝʝ ʦʜʥʦʡ ʪʦʯʢʠ. ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʟʘʤʳʢʘʥʠʝ ʵʪʦʛʦ ʦʙʲʝʜʠʥʝʥʠʷ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ Xb , ʩʦʜʝʨʞʠʪʩʷ ʚ ʉʪʦʫʥ-ʏʝʭʦʚʩʢʦʤ ʥʘʨʦʩʪʝ XX \b . ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʨʘʩʩʤʘʪʨʠʚʘʷ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʵʪʦʛʦ ʨʘʟʙʠʝʥʠʝ P  ʢʘʢ ʙʠʢʦʤʧʘʢʪʥʦʝ ʨʘʩʰʠʨʝʥʠʝ, ʝʜʠʥʩʪʚʝʥʥʳʤ ʥʝʦʜʥʦʪʦʯʝʯʥʳʤ 

ʵʣʝʤʝʥʪʦʤ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʚʳʩʰʝʝ ʟʘʤʳʢʘʥʠʝ ʦʙʲʝʜʠʥʝʥʠʷ, ʧʦʣʫʯʠʤ ʙʠʢʦʤʧʘʢʪʥʦʝ 

ʨʘʩʰʠʨʝʥʠʝ cX. ʃʝʛʢʦ ʧʦʢʘʟʘʪʴ, ʯʪʦ PP =1 , PP =2 . ʉʣʝʜʦʚʘʪʝʣʴʥʦ, cX  ʪʦʯʥʘʷ ʥʠʞʥʷʷ ʛʨʘʥʴ 

Xc1  ʠ Xc2 . ɿʘʤʝʪʠʤ, ʯʪʦ ʝʩʣʠ P¡ ʝʩʪʴ ʚʩʝʚʦʟʤʦʞʥʳʝ ʚʥʫʪʨʝʥʥʠʝ ʧʝʨʝʩʝʯʝʥʠʷ 1P  ʠ 2P , ʪʦ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʵʪʦʛʦ ʨʘʟʙʠʝʥʠʷ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʙʠʢʦʤʧʘʢʪʥʦʝ ʨʘʩʰʠʨʝʥʠʝ Xc¡. ʗʩʥʦ, 

ʯʪʦ 1PP =¡  ʠ 2PP =¡ , ʪ.ʝ. ʨʘʩʰʠʨʝʥʠʷ Xc1  ʠ Xc2  ʧʨʝʜʰʝʩʪʚʫʶʪ ʨʘʩʰʠʨʝʥʠʷ Xc¡ . 

ʊɽʆʈɽʄɸ. ɼʣʷ ʚʩʷʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ X  ʩ ʧʝʨʚʦʡ ʘʢʩʠʦʤʦʡ ʩʯʝʪʥʦʩʪʠ  ʩʠʩʪʝʤʘ )(XK  

ʷʚʣʷʝʪʩʷ ʨʝʰʝʪʢʦʡ, ʝʩʣʠ ʉʪʦʫʥ-ʏʝʭʦʚʩʢʦʝ ʨʘʩʰʠʨʝʥʠʝ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ )\( XXbb   ʨʘʚʥʦ 

[ ]XXX bb \ , ʪ.ʝ. [ ]XXXXX bbbb \)\( = .       

ɼʆʂɸɿɸʊɽʃʔʉʊɺʆ. ʇʫʩʪʴ ʜʣʷ ʧʨʦʩʪʨʘʥʩʪʚʘX  ʩ ʧʝʨʚʦʡ ʘʢʩʠʦʤʦʡ ʩʯʝʪʥʦʩʪʠ ʚʳʧʦʣ-

ʥʷʝʪʩʷ ʫʩʣʦʚʠʝ ʪʝʦʨʝʤʳ. ʇʫʩʪʴ)(, 21 XKXcXc Í  ʜʚʝ ʙʠʢʦʤʧʘʢʪʥʳʝ ʨʘʩʰʠʨʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʘ 

X. ʇʦʢʘʞʝʤ, ʯʪʦ Xc1 ʠ Xc2 ʠʤʝʝʪ ʪʦʯʥʫʶ ʥʠʞʥʶʶ ʛʨʘʥʴ. ʇʫʩʪʴ XcXf 11 : ­b  ʠ 

XcXf 22 : ­b  ʝʩʪʝʩʪʚʝʥʥʳʝ ʦʪʦʙʨʘʞʝʥʠʷ. ʇʦʣʦʞʠʤ { }XXcxxfP \:)( 1

1

11 Í= -
, 

{ }XXcxxfP \:)( 2

1

22 Í= -
. ʏʝʨʝʟ 1A  (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 2A ) ʦʙʦʟʥʘʯʠʤ ʦʙʲʝʜʠʥʝʥʠʷ ʪʝ ʵʣʝʤʝʥʪʦʚ 
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1P  (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ2P ), ʢʦʪʦʨʳʝ ʩʦʩʪʦʷʪ ʠʟ ʙʦʣʝʝ ʦʜʥʦʛʦ ʵʣʝʤʝʥʪʘ, ʪ.ʝ. 

{ }1)(:)( 1

11

1

11 >ÍÇ= -- xfDxfA , { }1)(:)( 1

22

1

22 >ÍÇ= -- xfDxfA . ʇʦʢʘʞʝʤ, ʯʪʦ 

[] XXA X \bb Ë , ʛʜʝ 21 AAA Ç= . ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʤʥʦʞʝʩʪʚʦ []XA b  ʥʝ ʩʦʜʝʨʞʠʪʩʷ ʚ 

ʥʘʨʦʩʪʝXX \b . ʊʦʛʜʘ ʩʫʱʝʩʪʚʫʝʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ {}nx  ʵʣʝʤʝʥʪʦʚ ʤʥʦʞʝʩʪʚʘ XXA \bË , 

ʩʭʦʜʷʱʘʷʩʷ ʢ ʥʝʢʦʪʦʨʦʡ ʪʦʯʢʝ XxÍ . ʇʨʦʩʪʨʘʥʩʪʚʦ X  ʦʙʣʘʜʘʝʪ ʩ ʧʝʨʚʦʡ ʘʢʩʠʦʤʦʡ ʩʯʝʪʥʦʩʪʠ, 

ʧʦɻ ʪʦʤʫXX \b ʷʚʣʷʝʪʩʷ ʚʝʱʝʩʪʚʝʥʥʦ ʧʦʣʥʳʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ (ʩʤ. [1], ʩʪʨ. 244.). ʊʘʢ ʢʘʢ ʜʣʷ  

{} XxXXZ bb ËÇ= )\( ʚʳʧʦʣʥʷʝʪʩʷ ʫʩʣʦʚʠʝ (RC1) (ʩʤ. [8], ʩʪʨ. 320), ʪʦ ʩʫʱʝʩʪʚʫʝʪ 

ʚʝʱʝʩʪʚʝʥʥʘʷ ʬʫʥʢʮʠʷ f ʥʘ XX \b , ʢʦʪʦʨʫʶ ʥʝʣʴʟʷ ʧʨʦʜʦʣʞʠʪʴ ʥʘ Z. ʆʥʦ ʠʤʝʝʪ ʧʨʦʜʦʣʞʝʥʠʝ 

f
~
ʧʨʦʩʪʨʘʥʩʪʚʘ )\( XXbb ʥʘ ʨʘʩʰʠʨʝʥʥʫʶ ʯʠʩʣʦʚʫʶ ʧʨʷʤʫʶ R. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, [] XXAx \bÍ . 

ɿʥʘʯʠʪ, f  ʥʝ ʦʛʨʘʥʠʯʝʥʦ ʥʘ A. ʕʪʦ ʧʨʦʪʠʚʦʨʝʯʠʪ ʫʩʣʦʚʠʶ ʪʝʦʨʝʤʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

[] XXA X \bb Ë . ʂʘʢ ʦʙʳʯʥʦ, ʨʘʩʩʤʦʪʨʠʤ ʨʘʟʙʠʝʥʠʝ P  ʧʨʦʩʪʨʘʥʩʪʚʘ Xb . ɽʜʠʥʩʪʚʝʥʥʳʤ 

ʥʝʦʜʥʦʪʦʯʝʯʥʳʤ  ʵʣʝʤʝʥʪʦʤ P  ʷʚʣʷʝʪʩʷ ʤʥʦʞʝʩʪʚʦ []XA b . ʇʨʦʩʪʨʘʥʩʪʚʦ ʵʪʦʛʦ ʨʘʟʙʠʝʥʠʷ 

ʨʘʩʩʤʦʪʨʠʤ ʢʘʢ ʙʠʢʦʤʧʘʢʪʥʦʝ ʨʘʩʰʠʨʝʥʠʝ bX  ʧʨʦʩʪʨʘʥʩʪʚʘ X. ʃʝʛʢʦ ʧʨʦʚʝʨʠʪʴ, ʯʪʦ PP =1  ʠ 

PP =2 . ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ cX  ʷʚʣʷʝʪʩʷ ʪʦʯʥʦʡ ʥʠʞʥʝʡ ʛʨʘʥʴʶ Xc1  ʠ Xc2 . 

ɺʩʷʢʦʝ ʣʦʢʘʣʴʥʦ ʙʠʢʦʤʧʘʢʪʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʫʩʣʦʚʠʶ ʪʝʦʨʝʤʳ, ʘ ʦʙʨʘʪʥʦʝ, 
ʚʦʦʙʱʝ ʛʦʚʦʨʷ, ʥʝ ʚʝʨʥʦ. ɿʥʘʯʠʪ, ʜʦʢʘʟʘʥʥʦʝ ʫʪʚʝʨʞʜʝʥʠʝ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʷʚʣʷʝʪʩʷ ʦʙʦʙɦ ʝʥʠʝʤ 

ʚʪʦʨʦʡ ʯʘʩʪʠ ʪʝʦʨʝʤʳ ʖ. ɺʠʩʣʠʩʝʥʠ ʠ ʖ. ʌʣʘʢʩʤʘʡʝʨʘ ʦ ʨʝʰʝʪʢʘʭ ʩʠʩʪʝʤʳ )(XK . 

ɺ ʩʠʣʫ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʠʟʦʤʦʨʬʠʟʤʘ ʤʝʞʜʫ )(XK  ʠ )(XU , ʚ ʵʪʦʡ ʪʝʦʨʝʤʝ )(XK  ʤʦʞʥʦ 

ʟʘʤʝʥʠʪʴ ʥʘ )(XU . 

ʇʫʩʪʴ U  ʠ V  ʜʚʝ ʨʘʚʥʦʤʝʨʥʦʩʪʠ ʥʘ X. ʉʫʱʝʩʪʚʫʝʪ ʪʦʯʥʘʷ ʚʝʨʭʥʷʷ ʛʨʘʥʠ ʵʪʠʭ 
ʨʘʚʥʦʤʝʨʥʦʩʪʝʡ. 

ɺ ʩʘʤʦʤ ʜʝʣʝ, ʧʫʩʪʴ U  ʠ V  ʟʘʜʘʥʥʳʝ ʥʘ Xʨʘʚʥʦʤʝʨʥʦʩʪʠ. ɼʦʢʘʞʝʤ, ʯʪʦ ʩʠʩʪʝʤʘ S 

ʦʙʨʘʟʫʝʪ ʙʘʟʫ ʥʝʢʦʪʦʨʦʡ ʨʘʚʥʦʤʝʨʥʦʩʪʠ W  ʥʘ X. ʇʨʦʚʝʨʠʤ ʚʳʧʦʣʥʝʥʠʝ ʘʢʩʠʦʤ ʙʘʟʫ 

ʨʘʚʥʦʤʝʨʥʦʩʪʠ. ʇʫʩʪʴ SÍR , NMR Æ= , UMÍ , VNÍ . ʊʘʢ ʢʘʢ DÈM  ʠ DÈN , ʪʦ 

DÈÆ= NMR . ʇʫʩʪʴ SÍR , NMR Æ= , UMÍ , VNÍ . ʊʦʛʜʘ UM Í-1  ʠ VN Í-1 . 

ʇʦʣʦʞʠʤ 
1111 )( ---- =Æ=Æ RNMNM . ʀʟ ʦʧʨʝʜʝʣʝʥʠʷ S ʩʣʝʜʫʝʪ, ʯʪʦ SÍ-1R . ɼʘʣʝʝ, ʧʫʩʪʴ 

SÍ21,RR , 111 NMR Æ= , 222 NMR Æ= , UMM Í21, , VNN Í21, . ʇʦʢʘʞʝʤ, ʯʪʦ 

SÍÆ 21 RR . ʗʩʥʦ, ʯʪʦ )()()()( 2121221121 NNMMNMNMRR ÆÆÆ=ÆÆÆ=Æ . ʊʦʛʜʘ ʠʟ 

ʦʧʨʝʜʝʣʝʥʠʷ S ʚʳʪʝʢʘʝʪ, ʯʪʦ SÍÆ 21 RR . ʊʝʧʝʨʴ ʧʦʢʘʞʝʤ, ʯʪʦ ʜʣʷ ʣʶʙʦʛʦ SÍR , NMR Æ= , 

UMÍ , VNÍ , ʩʫʱʝʩʪʚʫʝʪ SÍ1R  ʪʘʢʦʡ, ʯʪʦ RRR Ë11A . ʇʫʩʪʴ 111 NMR Æ= , ʛʜʝUM Í1 , 

VN Í1  ʠ MMM Ë11A , NNN Ë11A . ɼʦʢʘʞʝʤ, ʯʪʦ 

)()()()( 11111111 NNMMNMNM AAA ÆËÆÆ . ʇʫʩʪʴ )()(),( 1111 NMNMyx ÆÆÍ A . ʊʦʛʜʘ 

ʜʣʷ ʥʝʢʦʪʦʨʦʛʦ XzÍ  ʠʤʝʝʤ, ʯʪʦ 11),( NMzx ÆÍ  ʠ 11),( NMyz ÆÍ . ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

1),( Mzx Í , 1),( Nzx Í , 1),( Myz Í  ʠ 1),( Nyz Í , ʪ.ʝ. 11),( MMyx AÍ  ʠ 11),( NNyx AÍ . 

ɿʥʘʯʠʪ, )()(),( 1111 NNMMyx AA ÆÍ , ʪ.ʝ. RRR Ë11A . 

ʗʩʥʦ, ʯʪʦ ʧʦʣʫʯʝʥʥʘʷ ʨʘʚʥʦʤʝʨʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʪʦʯʥʦʡ ʚʝʨʭʥʝʡ ʛʨʘʥʴʶ ʨʘʚʥʦʤʝʨʥʦʩʪʝʡ U  

ʠ V .         

ʅʘʤ ʠʥʪʝʨʝʩʫʝʪ ʚʦʧʨʦʩ ʢʦʛʜʘ ʩʫʱʝʩʪʚʫʝʪ ʥʠʞʥʠʡ ʛʨʘʥʴ ʜʚʫʭ ʨʘʚʥʦʤʝʨʥʳʭ ʩʪʨʫʢʪʫʨ ʥʘ 

X? ʇʫʩʪʴ U  ʠ V  ʧʨʦʠʟʚʦʣʴʥʳʝ ʨʘʚʥʦʤʝʨʥʦʩʪʠ ʠʟ )(XU . ʇʫʩʪʴ ʜʣʷ ʣʶʙʳʭ UNÍ , VMÍ  

ʩʫʱʝʩʪʚʫʶʪ UN Í1  ʠ VM Í1  ʪʘʢʠʝ, ʯʪʦ MNMN ÇË11A  ʠ MNNM ÇË11A . ʊʦʛʜʘ 

ʩʫʱʝʩʪʚʫʝʪ ʪʦʯʥʘʷ ʥʠʞʥʷʷ ʛʨʘʥʴ ʨʘʚʥʦʤʝʨʥʦʩʪʝʡ U  ʠ V . ɺ ʩʘʤʦʤ ʜʝʣʝ, ʧʫʩʪʴ ʚʳʧʦʣʥʝʥʦ ʚʳʰʝ 

ʫʩʣʦʚʠʝ. ʇʦʢʘʞʝʤ, ʯʪʦ ʩʠʩʪʝʤʘ { }VMUNMN ÍÍÇ=S ,: ʦʙʨʘʟʫʝʪ ʙʘʟʫ ʥʝʢʦʪʦʨʦʡ 

ʨʘʚʥʦʤʝʨʥʦʩʪʠ W  ʥʘ X. ʉʠʩʪʝʤʘ S ʥʝ ʧʫʩʪʘ. ʇʫʩʪʴ SÍR , MNR Ç= , UNÍ , VMÍ ʠ 

DÈN , DÈM . ʊʦʛʜʘ DÈÇMN , ʪ.ʝ. DÈR . ʇʫʩʪʴ SÍ21,RR , 111 MNR Ç= , 
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222 MNR Ç= , UNN Í21, , VMM Í21, . ʊʦʛʜʘ 

)()()()( 21212211 MMNNMNMN ÆÇÆ=ÇÆÇ . ʊʘʢ ʢʘʢ UNNN Í=Æ 21 , 

VMMM Í=Æ 21 , ʪʦ ʠʟ ʦʧʨʝʜʝʣʝʥʠʷ ʩʠʩʪʝʤʳ Sʩʣʝʜʫʝʪ, ʯʪʦ SÍÆ 21 RR . ʇʫʩʪʴ SÍR , 

MNR Ç= , UNÍ , VMÍ . ʊʦʛʜʘ ʩʫʱʝʩʪʚʫʶʪ UN Í1 , VM Í1  ʪʘʢʠʝ, ʯʪʦ MNMN ÇË11A  

ʠ MNNM ÇË11A , ʦʪʢʫʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ 
11

11

1

1

1

1

1

1

1

1 )()( ------ ÇË=ËÇ MNMNNMNM AA  

ʠ SÍÇ -- 1

1

1

1 NM . ʊʝʧʝʨʴ, ʧʫʩʪʴ SÍR , MNR Ç= , UNÍ , VMÍ . ʊʦʛʜʘ ʩʫʱʝʩʪʚʫʶʪ 

UNN Í21,  ʠ VMM Í21,  ʪʘʢʠʝ, ʯʪʦ 21 NN Ë , 21 MM Ë , NNN Ë22A , MMM Ë22A  ʠ 

2211 MNMN ÇËA , 2211 MNNM ÇËA . ɼʣʷ ʵʪʦʛʦ ʥʫʞʥʦ ʧʦʢʘʟʘʪʴ ʩʧʨʘʚʝʜʣʠʚʦʩʪʴ ʚʢʣʶʯʝʥʠʷ  

)()()()( 22221111 MMNNMNMN AAA ÇËÇÇ . ʇʫʩʪʴ )()(),( 1111 MNMNyx ÇÇÍ A . ʊʦʛʜʘ 

ʜʣʷ ʥʝʢʦʪʦʨʦʛʦ XzÍ , 11),( MNzx ÇÍ  ʠ 11),( MNyz ÇÍ . ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 1),( Nzx Í  ʠʣʠ 

1),( Mzx Í , ʪʘʢʞʝ 1),( Nyz Í  ʠʣʠ 1),( Myz Í . ʇʫʩʪʴ 1),( Nzx Í  ʠ 1),( Nyz Í . ʊʦʛʜʘ 

11),( NNyx AÍ . ʊʘʢ ʢʘʢ  21 NN Ë , ʪʦ  22),( NNyx AÍ , ʪ.ʝ. )()(),( 2222 MMNNyx AA ÇÍ . 

ʇʫʩʪʴ 1),( Mzx Í  ʠ  1),( Nyz Í . ʊʦʛʜʘ 11),( MNyx AÍ , ʪ.ʝ. 22),( MNyx AÍ . ʆʪʩʶʜʘ ʚʳʪʝʢʘʝʪ 

)()(),( 2222 MMNNyx AA ÇÍ . ɽʩʣʠ  1),( Nzx Í ʠ 1),( Myz Í , ʪʦ 11),( NMyx AÍ , ʠ 

)()(),( 2222 MMNNyx AA ÇÍ . ʄʦʞʥʦ ʣʝʛʢʦ ʧʦʢʘʟʘʪʴ, ʯʪʦ ʝʩʣʠ 1),( Mzx Í  ʠ 1),( Myz Í , ʪʦ 

)()(),( 2222 MMNNyx AA ÇÍ . ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

)()()()( 22221111 MMNNMNMN AAA ÇËÇÇ ʠ S ʦʙʨʘʟʫʝʪ ʙʘʟʫ ʥʝʢʦʪʦʨʦʡ ʨʘʚʥʦʤʝʨʥʦʩʪʠ  

W . 

ʇʫʩʪʴ YX Ë  ʠ YX =b . )()( YUXU =  ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʉʪʦʫʥ-ʏʝʭʦʚʩʢʠʡ 

ʥʘʨʦʩʪ XX \b  ʩʦʩʪʦʠʪ ʣʠʰʴ ʠʟ ʦʜʥʦʡ ʪʦʯʢʠ. 

 
ʃʠʪʝʨʘʪʫʨʘ: 
1. ɸʨʭʘʥʛʝʣʴʩʢʠʡ ɸ.ɺ., ʇʦʥʦʤʘʨʝʚ ɺ.ʀ. ʆʩʥʦʚʳ ʦʙʱʝʡ ʪʦʧʦʣʦʛʠʠ ʚ ʟʘʜʘʯʘʭ ʠ ʫʧʨʘʞʥʝʥʠ̫ ʭ. ʄ., ʅʘʫʢʘ, 1974. 
2. ɹʦʨʫʙʘʝʚ ɸ.ɸ. ʈʘʚʥʦʤʝʨʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʨʘʚʥʦʤʝʨʥʦ ʥʝʧʨʝʨʳʚʥʳʝ ʦʪʦʙʨʘʞʝʥʠʷ. ʌʨʫʥʟʝ: ʀʣʠʤ, 1990, 176 ʩ. 
3. ɹʦʨʫʙʘʝʚ ɸ.ɸ. ʂ ʪʝʦʨʠʠ ʙʠʢʦʤʧʘʢʪʥʳʭ ʨʘʩʰʠʨʝʥʠʡ// ʉʦʦʙʱ. ɸʅ ɻʨʫʟ. ʉʉʈ, ʊ. 133, ˉ2, 1989, ʉ. 465-468. 
4. ɹʠʨʢʛʦʬ ɻ. ʊʝʦʨʠʷ ʩʪʨʫʢʪʫʨ, ʄ., 1974. 

5. ɹʫʨʙʘʢʠ ʅ. ʕʣʝʤʝʥʪʳ ʤʘʪʝʤʘʪʠʢʠ. ʆʙʱʘʷ ʪʦʧʦʣʦʛʠʷ. ʆʩʥʦʚʥʳʝ ʩʪʨʫʢʪʫʨʳ. ʂʥ. 3, ʄ., ʅʘʫʢʘ, 1968. 
6. ɺʠʩʣʠʩʝʥʠ ʖ., ʌʣʘʢʩʤʘʡʝʨ ʖ. ʄʦʱʥʦʩʪʴ ʠ ʩʪʨʦʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʚʩʝʭ ʙʠʢʦʤʧʘʢʪʥʳʭ ʨʘʩʰʠʨʝʥʠʡ ʚʧʦʣʥʝ 
ʨʝʛʫʣʷʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ// ɼɸʅ ʉʉʉʈ, ʊ. 165, ˉ2, 1965, ʉ. 258-260. 

7. ʂʝʣʣʠ ɼʞ.ʃ. ʆʙʱʘʷ ʪʦʧʦʣʦʛʠʷ. ʄ., ʅʘʫʢʘ, 1981. 
8. ʕʥʛʝʣʴʢʠʥʛ ʈ. ʆʙʱʘʷ ʪʦʧʦʣʦʛʠʷ. ʄ., ʄʠʨ, 1986, 751 ʩ. 
9. Samuel P. Ultrafilters and compactifications of uniform spaces// Trans. Amer. Math. Soc. V. 64, 1948, P. 100-132.  
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ʊʆʂʊʆʈɹɸɽɺ ɸ.ʄ. 

 

ʈɸɿʈɽʐʀʄʆʉʊʔ ʆɼʅʆʁ ʄʆɼɽʃʀ ʈɽɸɻʀʈʋʖʑɽʁ ʉʄɽʉʀ ɻɸɿʆɺ  
 

1. ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ ʠ ʦʩʥʦʚʥʦʡ ʨʝʟʫʣʴʪʘʪ. ʀʩʩʣʝʜʫʝʪʩʷ ʩʠʩʪʝʤʘ ʫʨʘʚʥʝʥʠʡ, 

ʦʧʠʩʚrʘʶʱʘʷ ʪʝʯʝʥʠʝ ʨʝʘʛʠʨʫʶʱʝʡ ʩʤʝʩʠ ʛʘʟʦʚ, ʚ ʤʘʩʩʦʚʳʭ ʣʘʛʨʘʥʞʝʚʳʭ ʢʦʦʨʜʠʥʘʪʘʭ [1]:  
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ʈʘʩʩʤʦʪʨʠʤ ʜʚʠʞʝʥʠʝ ʩʤʝʩʠ ʚ ʧʦʣʦʩʝ: } 0  , :),( { TtRxtx <<Í=P . 

ʅʘʯʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʟʘʧʠʩʳʚʘʶʪʩʷ ʚ ʚʠʜʝ: 

),(vv   ),(   ),(   ),( 00000000
xxccxxuu

tttt
====

====
qq   (2) 

() () ()( ) ¤<¢¢<¢< 00000 ,v0   ,10 Mxxmxc q  ʠ ʠʤʝʶʪ ʢʦʥʝʯʥʳʝ ʧʨʝʜʝʣʳ ʥʘ 

ʙʝʩʢʦʥʝʯʥʦʩʪʠ:  

() () ,     ,lim  ,lim 2
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00      ,lim   ,lim qqqqqq ¸==
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. 

ɺʚʝʜʝʤ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʬʫʥʢʮʠʠ () () () ()   ,  ,  , xxxfx jgy , ʦʙʣʘʜʘʶʱʠʝ ʩʚʦʡʩʪʚʘʤʠ: 

() ()() () )(     ,1  vlim    , < 0 1
201

1
1 RWxxxCxC
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Í¡=<<
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- yyy , 

, )(lim  , )(lim  , )( 2
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2 uxfuxfCxf
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() () () , )(   , )(    , 0 1
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23 RLxfRWxfCxf Í¡Í¡¢¡<     (4) 

 ()  )(      , 1)()( lim     ,  )( <0 1
204

1
4 RWxxxCxC

x
Í¡=<<

¤­

- jjqj , 

() . )(      , 1)()(lim     ,  )(1 1
205 RWxxx cCx

x
Í¡=¤<<¢

¤­
ggg  

 ()( ) () 10    ,   
2

<<¡<¡ hhj xfx .      (5) 

ʊɽʆʈɽʄɸ. ʇʫʩʪʴ () () 0,   ,v   ,v 2/1
21 >=== constbabqlaql , 

ʥʘʯʘʣʴʥʳʝ ʜʘʥʥʳʝ (2) ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʫʩʣʦʚʠʷʤ (3) ʠ  

)()1  ,1  ,1   v,( 1
20000 RWcfu Í---- gjqy .  
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ʌʫʥʢʮʠʷ ( )qr ,,cg  ʷʚʣʷʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʠ ʥʝʧʨʝʨʳʚʥʦʡ ʚ ʣʶʙʦʡ ʢʦʤʧʘʢʪʥʦʡ 

ʦʙʣʘʩʪʠ ʩʚʦʠʭ ʘʨʛʫʤʝʥʪʦʚ, a ʧʦ ( )2/1
jq , ʢʨʦʤʝ ʪʦʛʦ,  ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʫʩʣʦʚʠʶ ʃʠʧʰʠʮʘ ʠ 

( ) 01,, =cg r . 

ʊʦʛʜʘ ʚ ʧʦʣʦʩʝ ( )TR ,0³=P  ʩ ʧʨʦʠʟʚʦʣʴʥʦʡ ʢʦʥʝʯʥʦʡ ʚʳʩʦʪʦʡ ¤<<TT 0  ,  

ʩʫʝɦʩʪʚʫʝʪ ʝʜʠʥʩʪʚʝʥʥʦʝ ʦʙʦʙʱʝʥʥʦʝ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ (1), (2), ʧʨʠʯʝʤ 
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( ) ()( ) ()( ),;,0,01  ,1  , 2
22

1
2 RWɇLRɇ;WLcfu ÆÍ--- ¤gqj  

( ) ( ) ( )x,tx,ttxc q  ,  v,1,0 ¢<  - ʩʪʨʦʛʦ ʧʦʣʦʞʠʪʝʣʴʥʳʝ, ʦʛʨʘʥʠʯʝʥʥʳʝ ʬʫʥʢʮʠʠ. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ ʪʝʦʨʝʤʳ ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʩʣʝʜʫʶʱʝʡ ʩʭʝʤʝ: ʘ) ʚʳʚʦʜʷʪʩʷ ʛʣʦʙʘʣʴʥʳʝ 

ʘʧʨʠʦʨʥʳʝ ʦʮʝʥʢʠ, ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʧʦʩʪʦʷʥʥʳʝ iii KNCC   ,   ,   ,  ʚ ʢʦʪʦʨʳʭ ʟʘʚʠʩʷʪ ʪʦʣʴʢʦ ʦʪ 

ʜʘʥʥʳʭ ʟʘʜʘʯʠ ʠ ʚʝʣʠʯʠʥʳ T  ʠʥʪʝʨʚʘʣʘ ʚʨʝʤʝʥʠ, ʥʦ ʥʝ ʟʘʚʠʩʷʪ ʦʪ ʧʨʦʤʝʞʫʪʢʘ ʩʫʱʝʩʪʚʦʚʘʥʠʷ 

ʣʦʢʘʣʴʥʦʛʦ ʨʝʰʝʥʠʷ; ʙ) ʥʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʛʣʦʙʘʣʴʥʳʭ ʘʧʨʠʦʨʥʳʭ ʦʮʝʥʦʢ ʣʦʢʘʣʴʥʦʝ ʨʝʰʝʥʠʝ 

[2, 3] ʧʨʦʜʦʣʞʘʝʪʩʷ ʥʘ ʚʝʩʴ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ [ ] ¤<<TT 0   ,,0 .  

2. ɸʧʨʠʦʨʥʳʝ ʦʮʝʥʢʠ. ʅʝ ʦʛʨʘʥʠʯʠʚʘʷ ʦʙʱʥʦʩʪʠ, ʧʨʠʤʝʤ ʚʩʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʧʦʩʪʦʷʥʥʳʝ 

ʚ ʩʠʩʪʝʤʝ (1), ʨʘʚʥʳʤʠ ʝʜʠʥʠʮʝ. ʀʟ ʫʨʘʚʥʝʥʠʡ ʩʠʩʪʝʤʳ (1) ʠ ʦʛʨʘʥʠʯʝʥʠʡ ʥʘ ʜʘʥʥʳʝ ʟʘʜʘʯʠ ʚʠʜʥʦ, 

ʯʪʦ ʬʫʥʢʮʠʠ ( ) ( )x,tx,t q  , v  ʥʝʦʪʨʠʮʘʪʝʣʴʥʳ ʠ  ( )1,0 ¢< txc . 

ɺʳʚʝʜʝʤ ʟʘʢʦʥ ʩʦʭʨʘʥʝʥʠʷ. ʉʜʝʣʘʝʤ ʟʘʤʝʥʫ, ʧʦʣʘʛʘʷ  
()()xxx gjµ

xµ 1

 

 
= . ʊʦʛʜʘ ʩʠʩʪʝʤʘ 

ʫʨʘʚʥʝʥʠʡ (1) ʧʨʠʤʝʪ ʚʠʜ: 
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ʃɽʄʄɸ 1. ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʫʩʣʦʚʠʡ ʪʝʦʨʝʤʳ ʩʧʨʘʚʝʜʣʠʚʘ ʦʮʝʥʢʘ 
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ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʋʤʥʦʞʠʤ ʧʝʨʚʦʝ ʫʨʘʚʥʝʥʠʝ ʩʠʩʪʝʤʳ (6) ʥʘ ö
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ʆʮʝʥʠʤ ʢʘʞʜʦʝ kI , ʠʩʧʦʣʴʟʫʷ ʠʥʪʝʛʨʠʨʦʚʘʥʠʝ ʧʦ ʯʘʩʪʷʤ, (4), (5), ʥʝʨʘʚʝʥʩʪʚʘ ʖʥʛʘ, 

ʂʦh ʠ, ɻʝʣʴʜʝʨʘ, ʚʣʦʞʝʥʠʷ. 
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ʈʘʩʩʫʞʜʘʷ ʘʥʘʣʦʛʠʯʥʦ, ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʦʩʪʘʣʴʥʳʝ ʠʥʪʝʛʨʘʣʳ. 
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ʆʮʝʥʢʠ ʦʩʪʘʣʴʥʳʭ kI  ʘʥʘʣʦʛʠʯʥʦ[3]. ʀʥʪʝʛʨʠʨʫʷ ʧʦ ʚʨʝʤʝʥʠ ʧʦʣʫʯʝʥʥʦʝ ʠʟ (8) 

ʥʝʨʘʚʝʥʩʪʚʦ ʠ ʧʨʠʤʝʥʷʷ ʣʝʤʤʫ ɻʨʦʥʫʦʣʣʘ, ʧʝʨʝʭʦʜʷ ʢ ʠʩʭʦʜʥʳʤ ʧʝʨʝʤʝʥʥʳʤ, ʚʳʚʦʜʠʤ ʦʮʝʥʢʫ 
(7). ʃʝʤʤʘ ʜʦʢʘʟʘʥʘ. 

3. ɺʩʧʦʤʦʛʘʪʝʣʴʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʠʩʢʦʤʳʤʠ ʬʫʥʢʮʠʷʤʠ. ʉʣʝʜʫʷ [2], ʨʘʟʦʙʴʝʤ 

ʯʠʩʣʦʚʫʶ ʦʩʴ R ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦʣʦʩʫ P ʥʘ ʢʦʥʝʯʥʳʝ ʦʪʨʝʟʢʠ ʠ ʧʨʷʤʦʫʛʦʣʴʥʠʢʠ: 
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,...2 ,1 ,0  ),,0(   }, 1   { °°=³W=+<<=W NTQNxNx NNN  

ɺʦʟʴʤʝʤ ʧʨʦʠʟʚʦʣʴʥʳʤ ʦʙʨʘʟʦʤ ʦʜʠʥ ʠʟ ʪʘʢʠʭ ʧʨʷʤʦʫʛʦʣʴʥʠʢʦʚ. ʊʘʢ ʢʘʢ ʚ (7) ʬʫʥʢʮʠʠ 

)1 ln(  ),1 vlnv( ---- jqjqyy  ʥʝʦʪʨʠʮʘʪʝʣʴʥʳ ʧʨʠ 0  ,0v >> q , ʪʦ  
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0

EdWtU

t

NN ¢+ñ tt     

ʛʜʝ ʠʥʪʝʛʨʘʣʳ ʚ ʦʧʨʝʜʝʣʝʥʠʠ  NU  ʠ NW   ʙʝʨʫʪʩʷ ʧʦ  NW . 

ʆʪʩʶʜʘ, ʩʦʛʣʘʩʥʦ [2], ʩʫʱʝʩʪʚʫʶʪ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʧʦʩʪʦʷʥʥʳʝ () ()EMEn   , , ʥʝ ʟʘʚʠʩʷʱʠʝ 

ʦʪ N, ʪʘʢʠʝ ʯʪʦ 
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ʀʟ ʧʝʨʚʦʛʦ ʠ ʪʨʝʪʴʝʛʦ ʫʨʘʚʥʝʥʠʡ ʩʠʩʪʝʤʳ (1) ʚʳʚʦʜʠʪʩʷ ʦʜʥʦ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʝ 

ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʠʩʢʦʤʳʤʠ ʬʫʥʢʮʠʷʤʠ ʚ ʢʘʞʜʦʤ ʠʟ ʧʨʷʤʦʫʛʦʣʴʥʠʢʦʚ NQ .  
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ʉʧʨʘʚʝʜʣʠʚʳ ʦʮʝʥʢʠ: 
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,  [ ]Ttx N ,0    , Í"WÍ"  (11) 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ ʩʣʝʜʫʝʪ ʠʟ ʦʮʝʥʦʢ (7) ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ (10). 

4. ʆʮʝʥʢʠ ʜʣʷ ʧʣʦʪʥʦʩʪʠ (ʫʜʝʣʴʥʦʛʦ ʦʙʲʝʤʘ) ʠ ʪʝʤʧʝʨʘʪʫʨʳ. ʇʫʩʪʴ ),( txh  ï 

ʥʝʧʨʝʨʳʚʥʘʷ ʬʫʥʢʮʠʷ. ɺʚʝʜʝʤ ʦʙʦʟʥʘʯʝʥʠʷ: 

),( min)(    , ),( max)( txhtmtxhtM
x

h
x

h
¤<¤<

== . 

ʃɽʄʄɸ 2. ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʫʩʣʦʚʠʡ ʪʝʦʨʝʤʳ ʩʧʨʘʚʝʜʣʠʚʳ ʦʮʝʥʢʠ 

],0[         ,   )(     ,  )( 54v TtNtmNtm Í"²² q . 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʉʪʨʦʛʘʷ ʧʦʣʦʞʠʪʝʣʴʥʦʩʪʴ ʫʜʝʣʴʥʦʛʦ ʦʙʲʝʤʘ ʩʣʝʜʫʝʪ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

(10) ʩ ʫʯʝʪʦʤ ʫʩʣʦʚʠʡ ʪʝʦʨʝʤʳ ʠ (7), ʘ ʪʝʤʧʝʨʘʪʫʨʳ ʠʟ ʫʨʘʚʥʝʥʠʷ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʩʠʩʪʝʤʳ (1). 

ʃɽʄʄɸ 3. ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʫʩʣʦʚʠʡ ʪʝʦʨʝʤʳ ʩʧʨʘʚʝʜʣʠʚʘ ʦʮʝʥʢʘ 

  () [ ]TtNtM ,0       6v Í"¢ . 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʀʤʝʝʪ ʤʝʩʪʦ ʩʣʝʜʫʶʱʘʷ ʦʮʝʥʢʘ: 
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ʀʟ (10) ʩ ʫʯʝʪʦʤ ʦʮʝʥʦʢ (11), (12) ʠ ʫʩʣʦʚʠʡ ʪʝʦʨʝʤʳ, ʧʦʣʫʯʠʤ ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ ʫʜʝʣʥɹʦʛʦ 
ʦʙʲʝʤʘ ʩʚʝʨʭʫ. 
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5. ʆʮʝʥʢʠ ʜʣʷ ʧʨʦʠʟʚʦʜʥʳʭ ʦʪ ʠʩʢʦʤʳʭ ʬʫʥʢʮʠʡ. ʋʤʥʦʞʠʤ ʚʪʦʨʦʝ ʫʨʘʚʥʝʥʠʝ ʩʠʩʪʝʤʳ 
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ʀʩʧʦʣʴʟʫʷ ʠʥʪʝʛʨʠʨʦʚʘʥʠʝ ʧʦ ʯʘʩʪʷʤ, ʥʝʨʘʚʝʥʩʪʚʘ ʖʥʛʘ, ʂʦʰʠ, ʚʣʦʞʝʥʠʷ, (9), 

ʣʠʧʰʠʮʝʚʦʩʪʴ ʬʫʥʢʮʠʠ g  ʧʦ ( )2/1
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ʆʮʝʥʠʚʘʷ ʧʨʘʚʫʶ ʯʘʩʪʴ ʧʦ ʥʝʨʘʚʝʥʩʪʚʫ ʂʦʰʠ, ʧʦʩʣʝ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʧʦ t, ʩ ʫʯʝʪʦʤ (4), 
(7), (9), (12) ʚʳʚʦʜʠʤ: 
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ʃɽʄʄɸ 4. ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʫʩʣʦʚʠʡ ʪʝʦʨʝʤʳ ʠʤʝʶʪ ʤʝʩʪʦ ʦʮʝʥʢʠ

 () 9
0

vmax Ntx
Tt

¢
¢¢

, [ ]Tt ,0 Í" . 
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ʆʮʝʥʠʤ ʠʥʪʝʛʨʘʣʳ ʚ ʧʨʘʚʦʡ ʯʘʩʪʠ, ʠʩʧʦʣʴʟʫʷ ʥʝʨʘʚʝʥʩʪʚʘ ɻʝʣʴʜʝʨʘ, ʖʥʛʘ, ʂʦʰʠ, 

ʥʝʨʘʚʝʥʩʪʚʘ ʚʣʦʞʝʥʠʷ, ʥʘʡʜʝʥʥʳʝ ʚʳʰʝ ʦʮʝʥʢʠ. ʇʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʢ ʧʦʣʫʯʝʥʥʦʤʫ ʠʟ (15) 
ʥʝʨʘʚʝʥʩʪʚʫ ʣʝʤʤʳ ɻʨʦʥʫʦʣʣʘ ʠʤʝʝʤ ʦʮʝʥʢʫ 
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ʆʪʩʶʜʘ ʠ ʚʳʪʝʢʘʝʪ ʫʪʚʝʨʞʜʝʥʠʝ ʣʝʤʤʳ. 

ʋʤʥʦʞʠʤ ʫʨʘʚʥʝʥʠʷ ʠʤʧʫʣʴʩʘ ʠ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʩʠʩʪʝʤʳ (1) ʥʘ  xxu  ʠ ( )1-jqj  

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠ ʧʨʦʠʥʪʝʛʨʠʨʫʝʤ ʧʦ R. ʇʦʩʣʝ ʥʝʢʦʪʦʨʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʠʤʝʝʤ 
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ʋʤʥʦʞʘʷ ʧʝʨʚʦʝ ʫʨʘʚʥʝʥʠʝ (16) ʥʘ    1
1415
-= CCg ʠ ʩʢʣʘʜʳʚʘʷ ʩʦ ʚʪʦʨʳʤ, ʥʘʭʦʜʠʤ 
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ʉ ʫʯʝʪʦʤ ʧʦʣʫʯʝʥʥʳʭ ʨʘʥʝʝ ʦʮʝʥʦʢ, ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʣʝʤʤʳ ɻʨʦʥʫʦʣʣʘ, ʟʘʢʣʶʯʘʝʤ 
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ʉ ʫʯʝʪʦʤ ʣʝʤʤ 2, 3, 4 ʠʟ (13) ʚʳʪʝʢʘʝʪ ʦʮʝʥʢʘ 
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ʆʮʝʥʠʤ ʢʘʞʜʦʝ ( )5,1=kI k , ʠʩʧʦʣʴʟʫʷ ʪʝʦʨʝʤʳ ʚʣʦʞʝʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʚʳʰʝ ʨʝʟʫʣʪɹʘʪʳ. 

ʇʨʦʠʥʪʝʛʨʠʨʫʝʤ ʧʦʣʫʯʝʥʥʦʝ ʠʟ (19) ʥʝʨʘʚʝʥʩʪʚʦ ʧʦ  t. ʇʨʠʤʝʥʠʤ ʣʝʤʤʫ ɻʨʦʥʫʦʣʣʘ ʩ ʫʯʝʪʦʤ (17), 

(18). ɺ ʠʪʦʛʝ ʚʳʚʦʜʠʤ ʦʮʝʥʢʫ 
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ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟ ʩʠʩʪʝʤʳ (1) ʩʣʝʜʫʝʪ 
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xttttt
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʝʥʳ ʚʩʝ ʘʧʨʠʦʨʥʳʝ ʦʮʝʥʢʠ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ 
ʩʫʝɦʩʪʚʦʚʘʥʠʷ ʦʙʦʙʱʝʥʥʦʛʦ ʨʝʰʝʥʠʷ. ɽʜʠʥʩʪʚʝʥʥʦʩʪʴ ʜʦʢʘʟʳʚʘʝʪʩʷ ʩʦʩʪʘʚʣʝʥʠʝʤ ʦʜʥʦʨʦʜʥʦʛʦ 

ʫʨʘʚʥʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʘʟʥʦʩʪʠ ʜʚʫʭ ʩʦʚʤʝʩʪʥʳʭ ʨʝʰʝʥʠʡ ʘʥʘʣʦʛʠʯʥʦ [3]. 

ʊʝʦʨʝʤʘ ʧʦʣʥʦʩʪʴʶ ʜʦʢʘʟʘʥʘ. 
 

ʃʠʪʝʨʘʪʫʨʘ: 
1. ʇʝʪʨʦʚ ɸ.ʅ. ʂʨʘʝʚʳʝ ʟʘʜʘʯʠ ʜʣʷ ʫʨʘʚʥʝʥʠʡ ʦʜʥʦʤʝʨʥʦʛʦ ʥʝʩʪʘʮʠʦʥʘʨʥʦʛʦ ʪʝʯʝʥʠʷ ʨʝʘʛʠʨʫʶʱʝʡ ʩʤʝʩʠ ʛʘʟʦʚ // ʊʘʤ 
ʞʝ. ï 1993. ï ɺʳʧ.107. ï C.112ï123. 

2. ɸʥʪʦʥʮʝʚ ʉ.ʅ., ʂʘʞʠʭʦʚ ɸ.ɺ., ʄʦʥʘʭʦʚ ɺ.ʅ. ʂʨʘʝʚʳʝ ʟʘʜʘʯʠ ʤʝʭʘʥʠʢʠ ʥʝʦʜʥʦʨʦʜʥʳʭ ʞʠʜʢʦʩʪʝʡ.  
ï ʅʦʚʦʩʠʙʠʨʩʢ: ʅʘʫʢʘ, 1983. ï 319c. 

3. ʉʤʘʛʫʣʦʚ ʐ.ʉ., ɼʫʨʤʘʛʘʤʙʝʪʦʚ ɸ.ɸ., ʀʩʢʝʥʜʝʨʦʚʘ ɼ.ɸ. ɿʘʜʘʯʠ ʂʦʰʠ ʜʣʷ ʫʨʘʚʥʝʥʠʡ ʤʘʛʥʠʪʥʦʡ ʛʘʟʦʚʦʡ ʜʠʥʘʤʠʢʠ 
// ɼʠʬʬʝʨʝʥʮ. ʫʨʘʚʥʝʥʠʷ. ï 1993. ï ʊ.29, ˉ 2. ï ʉ.337ï348. 
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 ʐɸʈʐɽʂɽɽɺ ʆ.ʐ., ʀʄɸʅɸʃʀɽɺ ʋ., ʉɸɻʓʅɹɸɽɺɸ ʄ. 

 

ʄʆɼʀʌʀʎʀʈʆɺɸʅʅɸʗ ʊɽʆʈʀʗ ʊʗɻʆʊɽʅʀʗ ʉ ʋʏɽʊʆʄ ʊɽʅɿʆʈɸ ʈʀʄɸʅɸ  

ʀ ʉʊɸʈʐʀʍ ʇʈʆʀɿɺʆɼʅʓʍ 

 

 ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ 
ʘʢʪʫʘʣʴʥʳʭ ʟʘʜʘʯ, ʚʳʜʚʠʥʫʪʳʭ ʩʦʚʨʝʤʝʥʥʳʤ ʨʘʟʚʠʪʠʝʤ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʬʠʟʠʢʠ. ʆʩʦʙʝʥʥʦ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʨʘʩʩʤʦʪʨʝʥʠʝ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʪʝʦʨʠʡ ʪʷʛʦʪʝʥʠʷ, ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʩʘʤʳʭ 

ʨʘʥʥʠʭ ʵʪʘʧʦʚ ʵʚʦʣʶʮʠʠ ɺʩʝʣʝʥʥʦʡ ʠ ʜʘʶʱʠʭ ʥʝʩʠʥʛʫʣʷʨʥʳʝ ʨʝʰʝʥʠʷ. ʊʝʥʟʦʨ ʈʠʤʘʥʘ ʥʝʩʝʪ 

ʙʦʣhɹʫʶ ʛʝʦʤʝʪʨʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ ʠ ʪʝʩʥʦ ʩʚʷʟʘʥ ʩ ʛʨʘʚʠʪʘʮʠʝʡ ʚ ʪʦʤ ʩʤʳʩʣʝ, ʯʪʦ ʦʥ 
ʦʪʣʠʯʝʥ ʦʪ ʥʫʣʷ ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʧʨʦʩʪʨʘʥʩʪʚʦ-ʚʨʝʤʷ ʠʩʢʨʠʚʣʝʥʦ. ʆʙ ʵʪʦʤ ʉʠʥʛ ʧʠʩʘʣ: 

çé ɽʩʣʠ ʤʳ ʧʨʠʥʠʤʘʝʤ ʠʜʝʶ ʦ ʪʦʤ, ʯʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ-ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ ʨʠʤʘʥʦʚʳʤ 

ʯʝʪʳʨʝʭʤʝʨʥʳʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ (ʘ ʝʩʣʠ ʤʳ ʨʝʣʷʪʠʚʠʩʪʳ, ʪʘʢ ʤʳ ʜʦʣʞʥʳ ʵʪʦ ʩʜʝʣʘʪʴ), ʪʦ, 
ʦʯʝʚʠʜʥʦ, ʧʝʨʚʘʷ ʥʘʰʘ ʟʘʜʘʯʘ ʙʫʜʝʪ ʩʦʩʪʦʷʪʴ ʚ ʪʦʤ, ʯʪʦʙʳ ʧʨʦʯʫʚʩʪʚʦʚʘʪʴ ʵʪʫ ʯʝʪʳʨʝʭʤʝʨʥʦʩʪʴ, 

ʧʦʜʦʙʥʦ ʪʦʤʫ, ʢʘʢ ʤʦʨʝʧʣʘʚʘʪʝʣʠ ʜʘʣʝʢʠʭ ʚʨʝʤʝʥ ʜʦʣʞʥʳ ʙʳʣʠ ʦʱʫʱʘʪʴ ʩʬʝʨʠʯʥʦʩʪʴ ʦʢʝʘʥʘ. ʀ 

ʧʝʨʚʦʝ, ʯʪʦ ʥʘʤ ʥʫʞʥʦ ʦʩʤʳʩʣʠʪʴ ï ʵʪʦ ʪʝʥʟʦʨ ʈʠʤʘʥʘ, ʧʦʩʢʦʣʴʢʫ ʵʪʦʪ ʪʝʥʟʦʨ ʠ ʝʩʪʴ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʧʦʣʝ: ʝʩʣʠ ʦʥ ʦʙʨʘʱʘʝʪʩʷ ʚ ʥʫʣʴ (ʠ ʪʦʣʴʢʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ) ï ʧʦʣʷ ʥʝ ʩʫʱʝʩʪʚʫʝʪ.è. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʯʠʪʘʷ ʵʡʥʰʪʝʡʥʦʚʩʢʫʶ ʦʙʱʫʶ ʪʝʦʨʠʶ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʙʘʟʦʡ ʧʦʥʠʤʘʥʠʷ 

ʛʨʘʚʠʪʘʮʠʠ ʠ ʝʝ ʩʚʷʟʝʡ ʩ ʜʨʫʛʠʤʠ ʢʘʪʝʛʦʨʠʷʤʠ ʬʠʟʠʯʝʩʢʦʡ ʨʝʘʣʴʥʦʩʪʠ, ʝʩʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʚʳʭʦʜʘ ʟʘ ʨʘʤʢʠ ʆʊʆ. 
ʈʘʩʩʤʦʪʨʠʤ ʜʝʡʩʪʚʠʝ ʜʣʷ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ, ʦʙʦʙʱʘʶʱʝʝ ʪʝʦʨʠʶ ʕʡʥʰʪʝʡʥʘ ʠ 

ʠʤʝʶʱʝʛʦ ʚʠʜ: 
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iklmR R R=  - ʢʚʘʜʨʘʪ ʪʝʥʟʦʨʘ ʢʨʠʚʠʟʥʳ ʈʠʤʘʥʘ. 

 ʇʝʨʚʦʝ ʩʣʘʛʘʝʤʦʝ ʫʜʦʙʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ()1 ( )L R R f R= + . ʊʦʛʜʘ ʩʣʘʛʘʝʤʦʝ Rʙʫʜʝʪ 

ʜʘʚʘʪʴ ʪʝʦʨʠʶ ʕʡʥʰʪʝʡʥʘ, ʘ ʩʣʘʛʘʝʤʦʝ ( )f R ʙʫʜʝʪ ʜʘʚʘʪʴ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʫʶ ʪʝʦʨʠʶ, ʚ ʢʦʪʦʨʫʶ 

ʚʭʦʜʷʪ ʩʪʘʨʰʠʝ ʧʨʦʠʟʚʦʜʥʳʝ, ʪʘʢ ʥʘʟʳʚʘʝʤʫʶ ( )f R - ʪʝʦʨʠʶ. ɺʪʦʨʦʝ ʩʣʘʛʘʝʤʦʝ ( )22L R  

ʫʯʠʪʚrʘʝʪ ʢʚʘʜʨʘʪ ʪʝʥʟʦʨʘ ʢʨʠʚʠʟʥʳ ʈʠʤʘʥʘ ʠ ʩʪʘʨʰʠʝ ʧʨʦʠʟʚʦʜʥʳʝ. 

 ʋʨʘʚʥʝʥʠʷ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ ʪʝʦʨʠʠ ʪʷʛʦʪʝʥʠʷ ʧʦʣʫʯʘʶʪʩʷ ʠʟ ʚʘʨʠʘʮʠʦʥʥʦʛʦ ʧʨʠʥʮʠʧʘ. 
ɺʳʚʦʜ ʵʪʠʭ ʫʨʘʚʥʝʥʠʡ ʧʨʦʚʝʜʝʤ ʜʣʷ ʢʘʞʜʦʛʦ ʩʣʘʛʘʝʤʦʛʦ ʚ ʦʪʜʝʣʴʥʦʩʪʠ. 

 ɺʘʨʠʘʮʠʷ ʧʝʨʚʦʛʦ ʩʣʘʛʘʝʤʦʛʦ ʠʤʝʝʪ ʚʠʜ: 
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ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʘʨʠʘʮʠʠ ʤʝʪʨʠʢʠ ʫʜʦʙʥʦ ʚʚʝʩʪʠ ʦʙʦʟʥʘʯʝʥʠʷ [1]: ik ikg hd = , ʧʨʠʯʝʤ 

ik ikg hd ¸ . ʕʪʦ ʚʠʜʥʦ ʠʟ ʩʣʝʜʫʶʱʠʭ ʨʘʚʝʥʩʪʚ: 
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ʧʨʠ ʵʪʦʤ 

 ; ;ik ik ik ik ik ik

ik ik ik ik ik ikg g g h g h g h g h g hd =- - =- = 

ʇʦʜʥʷʪʠʝ ʠ ʦʧʫʩʢʘʥʠʝ ʠʥʜʝʢʩʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʥʝʚʦʟʤʫʱʝʥʥʦʡ ʤʝʪʨʠʢʠ: 

 ;ik i k

ik i kh g g h h g g ha b ab

ab a b= =  (3) 

ɿʜʝʩʴ ʛʨʝʯʝʩʢʠʤʠ ʠʥʜʝʢʩʘʤʠ ʦʙʦʟʥʘʯʝʥʳ ʥʝʤʳʝ ʠʥʜʝʢʩʳ, ʪʦ ʝʩʪʴ ʠʥʜʝʢʩʳ ʧʦ ʢʦʪʦʨʳʤ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʫʤʤʠʨʦʚʘʥʠʝ.  
ʊʝʥʟʦʨ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʚʦʟʤʫʱʝʥʠʷ ʤʝʪʨʠʢʠ ʷʚʣʷʝʪʩʷ ʩʠʤʤʝʪʨʠʯʥʳʤ ʪʝʥʟʦʨʦʤ: 
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ik kih h=  (4) 

ɺʘʨʠʘʮʠʷ ( )gd -  ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ ʩʣʝʜʫʶʱʝʡ ʮʝʧʦʯʢʠ ʨʘʚʝʥʩʪʚ: 
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ʉ ʫʯʝʪʦʤ ʪʝʥʟʦʨʘ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʚʦʟʤʫʱʝʥʠʷ ʤʝʪʨʠʢʠ ʠʤʝʝʤ: 
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ɺʘʨʠʘʮʠʷ ʩʢʘʣʷʨʥʦʡ ʢʨʠʚʠʟʥʳ Rd ʠʤʝʝʪ ʚʠʜ: 
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ik ik ikR g R R g g Rd d d d= = +  (6) 

ʉ ʫʯʝʪʦʤ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʚʘʨʠʘʮʠʷ ʜʝʡʩʪʚʠʷ 1Sd ʧʨʠʤʝʪ ʚʠʜ: 
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ɺʳʯʠʩʣʠʤ ʚʘʨʠʘʮʠʶ ʚʪʦʨʦʛʦ ʩʣʘʛʘʝʤʦʛʦ. ʆʧʨʝʜʝʣʠʤ ʩʥʘʯʘʣʘ ʚʘʨʠʘʮʠʶ ʪʝʥʟʦʨʘ ʈʠʯʯʠ 

ikRd . ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʝʤ ʝʛʦ ʚʳʨʘʞʝʥʠʝ ʯʝʨʝʟ ʪʝʥʟʦʨ ʈʠʤʘʥʘ iklmR , ʚʘʨʠʘʮʠʷ ʢʦʪʦʨʦʛʦ ʥʘʤ ʚʩʝ 

ʨʘʚʥʦ ʧʦʪʨʝʙʫʝʪʩʷ ʚ ʜʘʣʴʥʝʡʰʝʤ: 

 
l

ik ilkR Rd d=  (9) 

ʊʝʥʟʦʨ ʈʠʤʘʥʘ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʨʘʚʝʥ: 

 

l l
l l lik in
ink n ik k inn k

R
x x

a a

a a

µG µG
= - +G G -G G
µ µ

 (10) 

ɺʘʨʠʘʮʠʶ ʪʝʥʟʦʨʘ ʈʠʤʘʥʘ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʚ ʚʠʜʝ: 

  

 

; ;

l
l l l lik
ink n ik in k kn in

l
l l lin

k in ik n kn ik

l l

ik n in k

R
x

x

a a a

a a a

a a a

a a a

d
d d d d

d
d d d

d d

ë ûµ G
= +G Ö G -G Ö G -G Ö G -ì ü
µí ý

ë ûµ G
- +G Ö G -G Ö G -G Ö G =ì ü
µí ý

= G - G

 (11) 

ɿʜʝʩʴ ʫʯʪʝʥʦ, ʯʪʦ ʭʦʪʷ ʩʘʤʠ ʩʠʤʚʦʣʳ ʂʨʠʩʪʦʬʬʝʣʷ ʥʝ ʷʚʣʷʶʪʩʷ ʪʝʥʟʦʨʘʤʠ, ʠʭ ʚʘʨʠʘʮʠʠ 

ʫʞʝ ʷʚʣʷʶʪʩʷ ʪʝʥʟʦʨʘʤʠ, ʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚʳʨʘʞʝʥʠʷ ʜʣʷ ʢʦʚʘʨʠʘʥʪʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ ʪʝʥʟʦʨʘ 

ʪʨʝʪʴʝʛʦ ʨʘʥʛʘ. 
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ʇʝʨʝʦʙʦʟʥʘʯʘʷ ʠʥʜʝʢʩʳ, ʧʦʣʫʯʠʤ ʪʘʢʞʝ ʩʣʝʜʫʶʱʠʝ ʧʦʣʝʟʥʳʝ ʨʘʚʝʥʩʪʚʘ: 

 ; ;

i i i

klm km l kl mRd d d= G - G (12) 

 
; ;( ) ( )iklm ikm l ikl mRd d d= G - G  (13) 

ʉʠʤʚʦʣʳ ʂʨʠʩʪʦʬʬʝʣʷ ʧʝʨʚʦʛʦ ʨʦʜʘ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʠʤʝʶʪ ʚʠʜ: 

 
1

2

li lk ik
lik k i l

g g g

x x x

µ µ µå õ
G = + -æ ö

µ µ µç ÷
 

ʦʪʩʶʜʘ ʜʣʷ ʪʝʥʟʦʨʘ ʚʘʨʠʘʮʠʠ ʩʠʤʚʦʣʦʚ ʂʨʠʩʪʦʬʬʝʣʷ ʧʝʨʚʦʛʦ ʨʦʜʘ ʠʤʝʝʤ: 

 

( ) ( ) ( )

( )

; ; ;

; ; ;

1

2

1

2

lik li lk ikk i l

li k lk i ik l

g g g

h h h

d d d dè øG = + - =
ê ú

= + -

 (14) 

ʇʦʜʥʠʤʘʷ ʠʥʜʝʢʩ, ʧʦʣʫʯʠʤ ʪʝʥʟʦʨ ʚʘʨʠʘʮʠʠ ʩʠʤʚʦʣʦʚ ʂʨʠʩʪʦʬʬʝʣʷ ʚʪʦʨʦʛʦ ʨʦʜʘ: 

 

;

; ;

;

; ;

1
;

2

1
;

2

l l l l

ik i k k i ik

l l l l

il i l l i il

h h h

h h h

d

d

è øG = + -ê ú

è øG = + -ê ú

 (15) 

ʀʩʧʦʣʴʟʫʷ ʵʪʠ ʚʳʨʘʞʝʥʠʷ, ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʚʘʨʠʘʮʠʶ ʪʝʥʟʦʨʘ ʈʠʯʯʠ: 

 
; ;

; ; ; ; ; ; ; ; ; ;

1

2

l l l l l l l

ik ilk i k l k i l ik l i l k l i k il kR R h h h h h hd d è ø= = + - - - +ê ú 

ʠʣʠ, ʫʯʠʪʳʚʘʷ, ʯʪʦ 

 
;

: ; ;

l l

il k i l kh h=  

ʧʦʣʫʯʘʝʤ 

 
;

; ; ; ; ; ; ;

1

2

l l l l

ik i k l k i l ik l l i kR h h h hd è ø= + - -ê ú (16) 

ɺʘʨʠʘʮʠʷ ʚʪʦʨʦʛʦ ʩʣʘʛʘʝʤʦʛʦ ʙʫʜʝʪ ʨʘʚʥʷʪʴʩʷ: 

 

3

2 1

3
;

1 ; ; ; ; ; ; ;

'
16

1
'

16 2

ik

ik

ik l l l l

i k l k i l ik l l i k

c
S L g R gd

G

c
L g g h h h h d

G

d d
p

p

=- - W=

è ø=- - + - - Wê ú

ñ

ñ

 (17) 

ʀʥʪʝʛʨʠʨʫʷ ʧʦ ʯʘʩʪʷʤ, çʧʝʨʝʙʨʘʩʳʚʘʷ ʧʨʦʠʟʚʦʜʥʳʝè ʧʦʣʫʯʘʝʤ: 

 

3
; ;

2 ; ; ; ; ; ;

3
;

; ; ;

1 1 1 1
' ' ' '

16 2 2 2 2

' '
16

l l ik

i k i k l ik l ik

l ik

i k l ik

c
S L L L g L g gh d

G

c
L L g gh d

G

d
p

p

è ø
=- + - - - W=é ù

ê ú

è ø=- - - Wê ú

ñ

ñ

 (18) 

ʀ ʦʢʦʥʯʘʪʝʣʴʥʦ, ʚʘʨʠʘʮʠʷ ʜʝʡʩʪʚʠʷ 1Sd  ʧʨʠʤʝʪ ʚʠʜ: 

 

3
;

1 1 1 1 ; ; 1 ;

1
' ' '

16 2

l ik

ik ik i k l ik

c
S L R L g L L g gh d

G
d

p

ë û
=- - - + - Wì ü

í ý
ñ  (19) 

ʉʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʚʘʢʫʫʤʥʳʝ ʫʨʘʚʥʝʥʠʷ ʙʫʜʫʪ ʠʤʝʪʴ ʚʠʜ: 

 

 
;

1 1 1 ; ; 1 ;

1
' ' ' 0

2

l

ik ik i k l ikL R L g L L g- - + = (20) 

ʇʨʠ 1L R=  ʵʪʦ ʫʨʘʚʥʝʥʠʝ ʦʙʨʘʱʘʝʪʩʷ ʚ ʠʟʚʝʩʪʥʦʝ ʫʨʘʚʥʝʥʠʝ ʕʡʥʰʪʝʡʥʘ. 

ʈʘʩʩʤʦʪʨʠʤ ʪʝʧʝʨʴ ʚʘʨʠʘʮʠʶ ʚʪʦʨʦʛʦ ʩʣʘʛʘʝʤʦʛʦ ʩ ʬʫʥʢʮʠʝʡ ( )22L R  
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 ( ) ( )
3

2

2 2'
16

c
S L R g L g d

G
d d d

p
è ø=- - + - W
ê úñ  (21) 

ʛʜʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʚʘʨʠʘʮʠʠ ʚʥʫʪʨʠ ʠʥʪʝʛʨʘʣʘ ʨʘʚʥʳ: 

 

 ( ) 1 1 1

2 2 2

ik ik ik

ik ik ikg gg g gg g gg hd d d- = - =- - = - 

ɸ ʚʘʨʠʘʮʠʷ ʢʚʘʜʨʘʪʘ ʪʝʥʟʦʨʘ ʈʠʤʘʥʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ ʩʦʦʪʥʦʰʝʥʠʡ: 
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d d
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d

a b g d

a b g d

a

a

d d d d d

d

=

= + + + + =

= +

 (22) 

ɺʘʨʠʘʮʠʶ iklmRd  ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ, ʠʩʧʦʣʴʟʫʷ ʩʣʝʜʫʶʱʠʝ ʩʦʦʪʥʦʰʝʥʠʷ: 
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ɺʘʨʠʘʮʠʷ ʟʘʧʠʰʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ: 
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2
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iklm

i klm k ilm

iklm
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d
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+ - + - W

ñ

 (23) 

ʇʨʠʚʦʜʷ ʧʦʜʦʙʥʳʝ, ʠʩʧʦʣʴʟʫʷ ʩʚʦʡʩʪʚʘ ʩʠʤʤʝʪʨʠʠ ʪʝʥʟʦʨʘ ʈʠʤʘʥʘ 
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iklm iklm klm i

kml i klm i iklm

iklm iklm kilm iklm klm i

iml k ilm k klm i klm i iklm

R R h R R h R R h

R R h R R h R R h R R h R R h
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ʧʦʣʫʯʘʝʤ 
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{ '
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1
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2
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c
S L gR h h h h

G

L gR R h L gg h da a
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 (24) 

 

ʀʥʪʝʛʨʠʨʫʷ ʧʦ ʯʘʩʪʷʤ, çʧʝʨʝʙʨʘʩʳʚʘʷ ʧʨʦʠʟʚʦʜʥʳʝè ʠʤʝʝʤ 
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c
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a a a a

a

a a a a

a

d
p

p

=- + -

- - + + - W=

ë û
=- - + + - Wì ü
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ʠʣʠ 

 ( )
3

2 2 2; ;

1
4 ' 4 '

16 2

iml iklm i

klm il m

c
S L R L R R L g gh d

G

a a a

ad
p

ë û
=- + + - Wì ü

í ý
ñ  (25) 

ʆʙʲʝʜʠʥʷʷ ʩ ʚʘʨʠʘʮʠʝʡ ʜʝʡʩʪʚʠʷ ʧʝʨʚʦʛʦ ʩʣʘʛʘʝʤʦʛʦ ʠ ʧʝʨʝʦʙʦʟʥʘʯʘʷ ʥʝʤʳʝ ʠʥʜʝʢʩʳ, 

ʧʦʣʫʯʘʝʤ ʚʘʢʫʫʤʥʳʝ ʫʨʘʚʥʝʥʠʷ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ ʪʝʦʨʠʠ ʛʨʘʚʠʪʘʮʠʠ ʩ ʫʯʝʪʦʤ ʪʝʥʟʦʨʘ ʈʠʤʘʥʘ ʠ 
ʩʪʘʨʰʠʭ ʧʨʦʠʟʚʦʜʥʳʭ: 

 

 ( ) ( ); ;

1 1 1 ; 1 ; 2 2 2; ;

1 1
' ' ' 4 ' 4 ' 0

2 2

i i i l i inl inlm i

k k k l k k knlm kl n
L R L L L L R L R R Ld d d- - + + + + = (26) 

 

ʉʚʝʨʪʢʘ ʧʦ ʠʥʜʝʢʩʘʤ ,i k  ʜʘʝʪ 

 ( );

1 1 1 ; 2 2 2; ;
' 2 ' 4 ' 4 ' 2 0l nl nlm

l nlml n
L R L L L R L R R La a

a a- - - + - = (27) 

ʅʘ ʜʝʉʠʪʪʝʨʦʚʩʢʦʤ ʨʝʰʝʥʠʠ ʠʤʝʝʤ 

 

2 4
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 (28) 

ʇʦʣʘʛʘʷ 
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L R R

L R

=

=
 (29) 

ʧʦʣʫʯʘʝʤ 
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ʈʝʰʘʷ ʵʪʦ ʫʨʘʚʥʝʥʠʝ ʧʦʣʫʯʘʝʤ 

 
2

2 2

0

6
( ) ln

4

R
L R R

R
=  (30) 

ʃʠʪʝʨʘʪʫʨʘ: 
1. ʃʘʥʜʘʫ ʃ.ɼ., ʃʠʬʰʠʮ ɽ.ʄ. ʊʝʦʨʠʷ ʧʦʣʷ. ʄ.: ʅʘʫʢʘ, 1973, 504ʩ. 
2. ʐʘʨʰʝʢʝʝʚ ʆ.ʐ. ʊʝʦʨʠʷ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ. ɹʠʰʢʝʢ, 1991, 92ʩ. 
3. ʐʘʨʰʝʢʝʝʚ ʆ.ʐ. ʈʝʣʷʪʠʚʠʩʪʩʢʘʷ ʢʦʩʤʦʣʦʛʠʷ. ɹʠʰʢʝʢ, 1999, 96ʩ. 

 

 

ʋɼʂ 523.11                        ʀʄɸʅɸʃʀɽɺ ʋ. ʄ., ʂɸʃʂʆɾʆ ʂʓɿʓ ʅʋʈʂɸʃ 

 

ʊɽʄɸ ʏʀʉʃɽʅʅʓʁ ɸʅɸʃʀɿ ʕɺʆʃʖʎʀʀ ʉʂɸʃʗʈʅʓʍ ɿɺɽɿɼ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʬʠʟʠʢʝ ʠʤʝʝʪʩʷ ʨʷʜ ʟʘʛʘʜʦʯʥʳʭ ʷʚʣʝʥʠʡ, ʥʝ 
ʧʦʣʫʯʠʚʰʠʭ ʧʦʣʥʦʛʦ ʦʙʲʷʩʥʝʥʠʷ, ʩʨʝʜʠ ʥʠʭ ʥʘʠʙʦʣʝʝ ʠʥʪʝʨʝʩʥʦʝ ʷʚʣʝʥʠʝ ʵʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʯʝʨʥʳʭ 

ʜʳʨ.  

ʇʝʨʚʳʤ ʘʨʛʫʤʝʥʪʦʤ ʚ ʧʦʣʴʟʫ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʯʝʨʥʳʭ ʜʳʨ ʷʚʣʷʝʪʩʷ ʠʟʚʝʩʪʥʳʡ ʨʝʟʫʣʴʪʘʪ 
ʆʊʆ ʦ ʧʨʝʜʝʣʴʥʳʭ ʤʘʩʩʘʭ ʨʘʚʥʦʚʝʩʥʳʭ ʢʦʥʬʠʛʫʨʘʮʠʡ. ɽʩʣʠ ʤʘʩʩʘ ʟʚʝʟʜʳ ʙʦʣʴʰʝ ʧʨʝʜʝʣʴʥʦʡ, ʪʦ 

ʜʘʚʣʝʥʠʝ ʚʳʨʦʞʜʝʥʥʳʭ ʵʣʝʢʪʨʦʥʦʚ ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ ʩʦʧʨʦʪʠʚʣʷʪʴʩʷ ʛʨʘʚʠʪʘʮʠʠ, ʠ ʟʚʝʟʜʘ ʥʝ ʤʦʞʝʪ 

ʩʪʘʪʴ ʙʝʣʳʤ ʢʘʨʣʠʢʦʤ. ɽʝ ʥʝʫʜʝʨʞʠʤʳʡ ʢʦʣʣʘʧʩ ʧʨʦʜʦʣʞʘʝʪʩʷ, ʧʦʢʘ ʚʝʱʝʩʪʚʦ ʥʝ ʜʦʩʪʠʛʥʝʪ 

ʧʣʦʪʥʦʩʪʠ, ʩʨʘʚʥʠʤʦʡ ʩ ʧʣʦʪʥʦʩʪʴʶ ʘʪʦʤʥʳʭ ʷʜʝʨ (ʧʨʠʤʝʨʥʦ). ʇʨʠ ʵʪʦʤ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʚʝʱʝʩʪʚʘ 
ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʥʝʡʪʨʦʥʳ, ʢʦʪʦʨʳʝ, ʧʦʜʦʙʥʦ ʵʣʝʢʪʨʦʥʘʤ ʚ ʙʝʣʦʤ ʢʘʨʣʠʢʝ, ʩʪʘʥʦʚʠʪʩʷ 

ʚʳʨʦʞʜʝʥʥʳʤʠ. ɼʘʚʣʝʥʠʝ ʚʳʨʦʞʜʝʥʥʦʛʦ ʥʝʡʪʨʦʥʥʦʛʦ ʚʝʱʝʩʪʚʘ ʤʦʞʝʪ ʦʩʪʘʥʦʚʠʪʴ ʩʞʘʪʠʝ ʟʚʝʟʜʳ, 

ʝʩʣʠ ʝʝ ʤʘʩʩʘ ʥʝ ʧʨʝʚʳʰʘʝʪ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 2 ʩʦʣʥʝʯʥʳʭ. ʆʙʨʘʟʦʚʘʚʰʘʷʩʷ ʥʝʡʪʨʦʥʥʘʷ ʟʚʝʟʜʘ 
ʠʤʝʝʪ ʜʠʘʤʝʪʨ ʚʩʝʛʦ ʦʢʦʣʦ 20 ʢʤ. ʂʦʛʜʘ ʩʪʨʝʤʠʪʝʣʴʥʦʝ ʩʞʘʪʠʝ ʥʝʡʪʨʦʥʥʦʡ ʟʚʝʟʜʳ ʨʝʟʢʦ 

ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ, ʚʩʷ ʢʠʥʝʪʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ ʧʝʨʝʭʦʜʠʪ ʚ ʪʝʧʣʦ ʠ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʜʥʠʤʘʝʪʩʷ ʜʦ ʩʦʪʝʥ 

ʤʠʣʣʠʘʨʜʦʚ ʂʝʣʴʚʠʥʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʠʩʭʦʜʠʪ ʛʠʛʘʥʪʩʢʘʷ ʚʩʧʳʰʢʘ ʟʚʝʟʜʳ, ʝʝ ʚʥʝʰʥʠʝ ʩʣʦʠ ʩ 

ʙʦʣʴʰʦʡ ʩʢʦʨʦʩʪʴʶ ʚʳʙʨʘʩʳʚʘʶʪʩʷ ʥʘʨʫʞʫ, ʘ ʩʚʝʪʠʤʦʩʪʴ ʚʦʟʨʘʩʪʘʝʪ ʥʝʩʢʦʣʴʢʦ ʤʠʣʣʠʘʨʜʦʚ ʨʘʟ. 
ɸʩʪʨʦʥʦʤʳ ʥʘʟʳʚʘʶʪ ʵʪʦ çʚʟʨʳʚʦʤ ʩʚʝʨʭʥʦʚʦʡè. 

ɽʩʣʠ ʞʝ ʤʘʩʩʘ ʢʦʣʣʘʧʩʠʨʫʶʱʝʡ ʟʚʝʟʜʳ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʝʪ 2 ʩʦʣʥʝʯʥʳʭ, ʪʦ ʩʞʘʪʠʝ ʥʝ 

ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ ʩʪʘʜʠʠ ʥʝʡʪʨʦʥʥʦʡ ʟʚʝʟʜʳ, ʘ ʧʨʦʜʦʣʞʘʝʪʩʷ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʝʝ ʨʘʜʠʫʩ ʥʝ 
ʫʤʝʥʴʰʘʝʪʩʷ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʢʠʣʦʤʝʪʨʦʚ. ʊʦʛʜʘ ʩʠʣʘ ʧʨʠʪʷʞʝʥʠʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʟʨʘʩʪʘʝʪ 

ʥʘʩʪʦʣʴʢʦ, ʯʪʦ ʜʘʞʝ ʣʫʯ ʩʚʝʪʘ ʥʝ ʤʦʞʝʪ ʧʦʢʠʥʫʪʴ ʟʚʝʟʜʫ. ʉʞʘʚʰʫʶʩʷ ʜʦ ʪʘʢʦʡ ʩʪʝʧʝʥʠ ʟʚʝʟʜʫ 

ʥʘʟrʚʘʶʪ ʯʝʨʥʦʡ ʜʳʨʦʡ. ʊʘʢʦʡ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʡ ʦʙʲʝʢʪ ʤʦʞʥʦ ʠʟʫʯʘʪʴ ʪʦʣʴʢʦ ʪʝʦʨʝʪʠʯʝʩʢʠ, 
ʠʩʧʦʣʟɹʫʷ ʦʙʱʫʶ ʪʝʦʨʠʶ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʕʡʥʰʪʝʡʥʘ. ʇʦʵʪʦʤʫ ʯʠʩʣʝʥʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʠʛʨʘʝʪ 

ʥʝʠʟʤʝʥʠʤʫʶ ʨʦʣʴ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʢʦʣʣʘʧʩʘ. 

ʉʝʛʦʜʥʷ ʤʳ ʟʥʘʝʤ, ʯʪʦ ʘʪʦʤʥʳʝ ʠ ʷʜʝʨʥʳʝ ʨʝʘʢʮʠʠ ʩʣʫʞʘʪ ʥʘʠʙʦʣʝʝ ʤʦʱʥʳʤʠ ʠʟ 

ʠʟʚʝʩʪʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ. ɿʘʤʝʪʥʘʷ ʯʘʩʪʴ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚʳʨʘʙʘʪʳʚʘʝʪʩʷ ʩʝʛʦʜʥʷ ʥʘ 
ʘʪʦʤʥʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷʭ. ɺ ʨʝʘʢʪʦʨʘʭ ʵʪʠʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʪʷʞʝʣʳʝ ʷʜʨʘ ʘʪʦʤʦʚ ʫʨʘʥʘ 

ʨʘʩʧʘʜʘʶʪʩʷ ʥʘ ʷʜʨʘ ʙʦʣʝʝ ʣʝʛʢʠʭ ʵʣʝʤʝʥʪʦʚ. ʇʨʠ ʵʪʦʤ ʨʘʩʧʘʜʝ ʚʳʜʝʣʷʝʪʩʷ ʵʥʝʨʛʠʷ. ɽʱʝ ʙʦʣʴʰʝ 

ʵʥʝʨʛʠʠ ʚʳʜʝʣʝ̫ʪʩʷ ʧʨʠ ʷʜʝʨʥʳʭ ʨʝʘʢʮʠʷʭ, ʚ ʢʦʪʦʨʳʭ ʣʝʛʢʠʝ ʷʜʨʘ ʦʙʲʝʜʠʥʷʶʪʩʷ ʚ ʙʦʣʝʝ ʪʷʞʝʣʳʝ. 
ʆʜʥʦʡ ʠʟ ʪʘʢʠʭ ʨʝʘʢʮʠʡ ʷʚʣʷʝʪʩʷ ʩʣʠʷʥʠʝ ʷʜʝʨ ʚʦʜʦʨʦʜʘ.  

ʋ ʤʘʩʩʠʚʥʳʭ ʟʚʝʟʜ, ʤʘʩʩʘ ʢʦʪʦʨʳʭ ʧʨʝʚʳʰʘʝʪ ʩʦʣʥʝʯʥʫʶ ʙʦʣʴʰʝ ʯʝʤ ʚ ʜʝʩʷʪʴ ʨʘʟ, 

ʵʚʦʣʮʁʠʷ ʧʨʦʪʝʢʘʝʪ ʦʯʝʥʴ ʙʳʩʪʨʦ. ɺʦʜʦʨʦʜ ʚ ʥʠʭ ʨʘʩʭʦʜʫʝʪʩʷ ʫʞʝ ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʤʠʣʣʠʦʥʦʚ 
ʣʝʪ. ʊʦʛʜʘ ʥʘʯʠʥʘʝʪ ʛʦʨʝʪʴ ʛʝʣʠʡ, ʧʨʝʚʨʘʱʘʷʩʴ ʚ ʫʛʣʝʨʦʜ, ʘ ʚʩʢʦʨʝ ʠ ʘʪʦʤʳ ʫʛʣʝʨʦʜʘ ʥʘʯʠʥʘʶʪ 

ʧʨʝʚʨʘɦ ʘʪʴʩʷ ʚ ʘʪʦʤʳ ʩ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ ʥʦʤʝʨʘʤʠ. ɺʦ ʚʩʝʭ ʵʪʠʭ ʷʜʝʨʥʳʭ ʨʝʘʢʮʠʷʭ 

ʚʳʩʚʦʙʦʞʜʘʝʪʩʷ ʵʥʝʨʛʠʷ, ʦʜʥʘʢʦ ʷʜʝʨʥʳʝ ʧʨʦʮʝʩʩʳ ʩʪʘʥʦʚʷʪʩʷ ʚʩʝ ʤʝʥʝʝ ʵʬʬʝʢʪʠʚʥʳʤʠ. 

ʉʚʦʠʤ ʩʫʱʝʩʪʚʦʚʘʥʠʝʤ ʤʳ ʦʙʷʟʘʥʳ ʨʘʚʥʦʚʝʩʠʶ ʤʝʞʜʫ ʩʠʣʦʡ ʪʷʞʝʩʪʠ ʠ ʩʠʣʦʡ ʜʘʚʣʝʥʠʷ ʚ 
ʉʦʣʥʮʝ ʠ ʚ ɿʝʤʣʝ. ɺ ʦʙʱʝʤ, ʠ ʮʝʣʦʤ ʵʪʦ ʨʘʚʥʦʚʝʩʠʝ ʥʘʜʝʞʥʦ. ɽʩʣʠ ʚ ʤʳʩʣʝʥʥʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ ʤʳ 

ʯʫʪʴ-ʯʫʪʴ ʩʦʞʤʝʤ ʉʦʣʥʮʝ, ʪʦ ʭʦʪʷ ʠʟ-ʟʘ ʫʚʝʣʠʯʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʩʠʣʘ ʪʷʞʝʩʪʠ ʚʦʟʨʘʩʪʝʪ, ʜʘʚʣʝʥʠʝ 

ʚʥʫʪʨʠ ʉʦʣʥʮʘ ʙʫʜʝʪ ʧʨʠ ʩʞʘʪʠʠ ʚʦʟʨʘʩʪʘʪʴ ʙʳʩʪʨʝʝ, ʯʝʤ ʩʠʣʘ ʪʷʞʝʩʪʠ. ʇʦʵʪʦʤʫ ʉʦʣʥʮʝ ʙʫʜʝʪ 
ʩʪʨʝʤʠʪʴʩʷ ʚʝʨʥʫʪʴʩʷ ʢ ʩʚʦʝʤʫ ʧʨʝʞʥʝʤʫ ʩʦʩʪʦʷʥʠʶ. 

ɸʥʘʣʦʛʠʯʥʦ, ʝʩʣʠ ʩ ʧʦʤʦʱʴʶ, ʢʘʢʦʡ - ʪʦ ʚʥʝʰʥʝʡ ʩʠʣʳ ʧʦʧʳʪʘʪʴʩʷ ʟʘʩʪʘʚʠʪʴ ʉʦʣʥʮʝ 

ʫʚʝʣʠʯʠʪʴ ʩʚʦʡ ʦʙʲʝʤ, ʪʦ ʩʠʣʘ ʪʷʞʝʩʪʠ ʥʝʤʥʦʛʦ ʫʤʝʥʴʰʠʪʩʷ, ʪʘʢ ʢʘʢ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʨʘʩʩʪʦʷʥʠʷ 

ʤʝʞʜʫ ʤʘʪʝʨʠʘʣʴʥʳʤʠ ʯʘʩʪʠʮʘʤʠ ʦʥʠ ʩʣʘʙʝʝ ʧʨʠʪʷʛʠʚʘʶʪ ʜʨʫʛ ʜʨʫʛʘ. ʅʦ ʜʘʚʣʝʥʠʝ ʙʫʜʝʪ 
ʫʤʝʥʴh ʘʪʴʩʷ ʝʱʝ ʙʳʩʪʨʝʝ, ʯʝʤ ʩʠʣʘ ʪʷʞʝʩʪʠ, ʠ ʧʦʵʪʦʤʫ ʉʦʣʥʮʝ ʦʧʷʪʴ ʙʫʜʝʪ ʩʪʨʝʤʠʪʴʩʷ ʢ ʩʚʦʝʤʫ 
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  ʈʠʩ. 2. ʀʩʢʨʠʚʣʝʥʠʝ                                                                                                                
ʩʚʝʪʦʚʦʛʦ 
ʣʫʯʘ    

ʧʨʝʞʥʝʤʫ ʩʦʩʪʦʷʥʠʶ. ʅʘ ʵʪʦ ʨʘʚʥʦʚʝʩʠʝ ʤʦʞʥʦ ʧʦʣʦʞʠʪʴʩʷ. ʋʯʝʥʳʝ ʥʘʟʳʚʘʶʪ ʨʘʚʥʦʚʝʩʠʷ ʪʘʢʦʛʦ 

ʨʦʜʘ ʫʩʪʦʡʯʠʚʳʤʠ. 

ʆʜʥʘʢʦ ʥʝ ʚʩʝ ʟʚʝʟʜʳ ʥʘʭʦʜʷʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʚʥʦʚʝʩʠʷ. ʅʘʧʨʠʤʝʨ, ʙʝʣʳʝ 
ʢʘʨʣʠʢʠ ï ʟʚʝʟʜʳ, ʠʤʝʶʱʠʝ ʙʦʣʴʰʫʶ ʤʘʩʩʫ, ʤʘʣʳʝ ʨʘʟʤʝʨʳ, ʚʳʩʦʢʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʧʦʚʝʨʭʥʦʩʪʠ ʠ 

ʠʟʣʫʯʘʶʱʠʝ ʙʝʣʳʡ ʩʚʝʪ ï ʥʘʭʦʜʷʪʩʷ ʚ ʨʘʚʥʦʚʝʩʠʠ, ʥʦ ʵʪʦ ʨʘʚʥʦʚʝʩʠʝ ʣʝʛʢʦ ʤʦʞʝʪ ʙʳʪʴ ʥʘʨʫʰʝʥʦ. 

ʇʨʦʚʝʜʝʤ ʤʳʩʣʝʥʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ. ʇʨʝʜʩʪʘʚʠʤ ʩʝʙʝ, ʯʪʦ ʤʳ ʚʳʨʦʩʣʠ ʚʜʨʫʛ ʜʦ ʪʘʢʠʭ 
ʨʘʟʤʝʨʦʚ, ʯʪʦ ʤʦʞʝʤ ʩʪʘʚʠʪʴ ʦʧʳʪʳ ʥʘʜ ʟʚʝʟʜʘʤʠ. ɼʣʷ ʥʘʩ ʥʝ ʩʦʩʪʘʚʣʷʝʪ ʪʨʫʜʘ ʚʟʷʪʴ ʯʘʩʪʴ ʤʘʩʩʳ ʫ 

ʦʜʥʦʡ ʟʚʝʟʜʳ ʠ ʧʝʨʝʥʝʩʪʠ ʥʘ ʜʨʫʛʫʶ. ʇʫʩʪʴ ʫ ʥʘʩ ʠʤʝʝʪʩʷ ʙʦʣʴʰʦʡ ʟʘʧʘʩ ʚʝʱʝʩʪʚʘ, ʠʟ ʢʦʪʦʨʦʛʦ 

ʩʦʩʪʦʷʪ ʙʝʣʳʝ ʢʘʨʣʠʢʠ, ʠ ʤʳ ʧʦʥʝʤʥʦʛʫ ʧʦʜʙʨʘʩʳʚʘʝʤ ʵʪʦ ʚʝʱʝʩʪʚʦ ʥʘ ʢʘʢʫʶ ï ʪʦ ʟʚʝʟʜʫ, 

ʫʚʝʣʠʯʠʚʘʷ ʝʝ ʤʘʩʩʫ. ʄʳ ʫʚʠʜʠʤ, ʯʪʦ ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʤʘʩʩʳ ʙʝʣʦʛʦ ʢʘʨʣʠʢʘ ʝʛʦ ʨʘʜʠʫʩ 
ʫʤʝʥʴʰʘʝʪʩ̫ . ʂʦʛʜʘ ʝʛʦ ʤʘʩʩʘ ʜʦʩʪʠʛʥʝʪ 1,33 ʩʦʣʥʝʯʥʳʭ, ʨʘʜʠʫʩ ʫʤʝʥʴʰʠʪʩʷ ʜʦ 0,004 ʨʘʜʠʫʩʘ 

ʉʦʣʥʮʘ. ɽʩʣʠ ʠ ʜʘʣʴʰʝ ʦʩʪʦʨʦʞʥʦ ʧʨʠʙʘʚʣʷʪʴ ʚʝʱʝʩʪʚʦ, ʨʘʜʠʫʩ ʙʝʣʦʛʦ ʢʘʨʣʠʢʘ ʙʫʜʝʪ 

ʫʤʝʥʴʰʘʪʴʩʷ ʚʩʝ ʙʳʩʪʨʝʝ ʠ ʙʳʩʪʨʝʝ. ɿʚʝʟʜʘ ʝʱʝ ʜʝʨʞʠʪʩʷ, ʥʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʩʠʣʳ ʪʷʞʝʩʪʠ ʜʝʣʦ 
ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʭʫʞʝ. ʇʨʠ ʤʘʩʩʝ, ʨʘʚʥʦʡ 1,4 ʩʦʣʥʝʯʥʳʭ, ʛʨʘʚʠʪʘʮʠʷ ʙʝʨʝʪ ʚʝʨʭ, ʠ ʟʚʝʟʜʘ ʙʦʣʴʰʝ ʥʝ 

ʥʘʭʦʜʠʪʩʷ ʚ ʨʘʚʥʦʚʝʩʠʠ. ʕʪʘ ʢʨʠʪʠʯʝʩʢʘʷ ʤʘʩʩʘ ʥʘʟʳʚʘʝʪʩʷ ʧʨʝʜʝʣʦʤ ʏʘʥʜʨʘʩʝʢʘʨʘ. ʇʨʠ 

ʧʨʝʚʳʰʝʥʠʠ ʵʪʦʛʦ ʧʨʝʜʝʣʘ ʟʚʝʟʜʘ ʟʘ ʥʝʩʢʦʣʴʢʦ ʩʝʢʫʥʜ ʦʙʨʫʰʠʚʘʝʪʩʷ ʚʥʫʪʨʴ. ʇʣʦʪʥʦʩʪʴ ʛʘʟʘ, 

ʩʦʩʪʦʷʱʝʛʦ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʠʟ ʵʣʝʢʪʨʦʥʦʚ ʠ ʷʜʝʨ ʛʝʣʠʷ, ʨʝʟʢʦ ʚʦʟʨʘʩʪʘʝʪ, ʧʨʠ ʵʪʦʤ ʵʣʝʢʪʨʦʥʳ, 
ʚʭʦʜʷ ʚ ʘʪʦʤʥʦʝ ʷʜʨʦ, ʩʦʝʜʠʥʷʶʪʩʷ ʩ ʧʨʦʪʦʥʘʤʠ. ʆʙʨʘʟʫʝʪʩʷ ʥʝʡʪʨʦʥʳ, ʘʪʦʤʥʳʝ ʷʜʨʘ 

ʨʘʩʧʘʜʘʶʪʩʷ. ɺʝʱʝʩʪʚʦ, ʦʙʨʫʰʠʚʘʶʱʝʝʩʷ ʢ ʮʝʥʪʨʫ ʟʚʝʟʜʳ, ʪʝʧʝʨʴ ʩʦʩʪʦʠʪ ʚ ʦʩʥʦʚʥʦʤ ʠʟ 

ʥʝʡʪʨʦʥʦʚ, ʥʝʩʫʱʠʭʩʷ ʩ ʦʛʨʦʤʥʦʡ ʩʢʦʨʦʩʪʴʶ ʢ ʮʝʥʪʨʫ. ʊʦʣʴʢʦ ʢʦʛʜʘ ʨʘʜʠʫʩ ʟʚʝʟʜʳ ʩʦʢʨʘʪʠʪʩʷ 
ʧʨʠʤʝʨʥʦ ʜʦ 10 ʢʠʣʦʤʝʪʨʦʚ, ʜʘʚʣʝʥʠʝ ʥʝʡʪʨʦʥʥʦʛʦ ʛʘʟʘ ʫʚʝʣʠʯʠʪʩʷ ʜʦ ʪʘʢʦʡ ʩʪʝʧʝʥʠ, ʯʪʦ ʩʤʦʞʝʪ 

ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʩʠʣʝ ʪʷʞʝʩʪʠ. ʋʤʝʥʴʰʝʥʠʝ ʦʙʲʝʤʘ ʧʨʝʢʨʘʪʠʪʩʷ, ʧʘʜʝʥʠʝ ʚʝʱʝʩʪʚʘ ʢ ʮʝʥʪʨʫ 

ʦʩʪʘʥʦʚʠʪʩʷ. ʂʠʥʝʪʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ ʧʝʨʝʡʜʝʪ ʚ ʠʟʣʫʯʝʥʠʝ, ʠ ʪʝʣʦ ʧʨʠʜʝʪ ʚ ʨʘʚʥʦʚʝʩʠʝ. ʉʦʩʪʦʷʱʝʝ 
ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʠʟ ʥʝʡʪʨʦʥʦʚ, ʦʥʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝʡʪʨʦʥʥʫʶ ʟʚʝʟʜʫ. ʕʪʦʪ ʧʨʦʮʝʩʩ 

ʥʘʟʳʚʘʶʪ ʛʨʘʚʠʪʘʮʠʦʥʥʳʤ ʢʦʣʣʘʧʩʦʤ (ʨʠʩ. 1). 

 

 
 

 
 ʋ ʥʝʡʪʨʦʥʥʳʭ ʟʚʝʟʜ ʝʩʪʴ ʩʚʦʠ ʧʨʦʙʣʝʤʳ ʩ ʨʘʚʥʦʚʝʩʠʝʤ. ʇʨʦʚʝʜʝʤ 

ʝʱʝ ʦʜʠʥ ʤʳʩʣʝʥʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ. ʇʨʝʜʩʪʘʚʠʤ ʩʝʙʝ, ʯʪʦ ʚ ʩʚʦʝʤ 

ʢʦʩʤʠʯʝʩʢʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ ʤʳ ʤʦʞʝʤ ʫʚʝʣʠʯʠʪʴ ʤʘʩʩʫ ʥʝʡʪʨʦʥʥʦʡ ʟʚʝʟʜʳ, 

ʨʘʚʥʫʶ ʧʨʠʤʝʨʥʦ ʩʦʣʥʝʯʥʦʡ, ʧʦʥʝʤʥʦʛʫ ʜʦʙʘʚʣʷʷ ʥʝʡʪʨʦʥʥʦʝ ʚʝʱʝʩʪʚʦ ʥʘ 
ʝʝ ʧʦʚʝʨʭʥʦʩʪʴ. ʀ ʩʥʦʚʘ ʦʢʘʟʳʚʘʝʪʩʷ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʤʘʩʩʳ ʨʘʜʠʫʩ 

ʟʚʝʟʜʳ ʫʤʝʥʴʰʘʝʪʩʷ: ʧʨʠʟʥʘʢ ʪʦʛʦ, ʯʪʦ ʩʠʣʘ ʪʷʞʝʩʪʠ ʚʩʝ ʙʦʣʴʰʝ ʙʝʨʝʪ ʚʝʨʭ 

ʥʘʜ ʜʘʚʣʝʥʠʝʤ. ʂʦʛʜʘ ʨʘʩʪʫʱʘʷ ʤʘʩʩʘ ʥʝʡʪʨʦʥʥʦʡ ʟʚʝʟʜʳ ʜʦʩʪʠʛʥʝʪ 
ʧʨʠʤʝʨʥʦ ʜʚʫʭ ʩʦʣʥʝʯʥʳʭ, ʧʨʦʠʟʦʡʜʝʪ ʛʨʘʚʠʪʘʮʠʦʥʥʳʡ ʢʦʣʣʘʧʩ. ʄʦʞʝʪ ʣʠ 

ʯʪʦ ï ʪʦ ʦʩʪʘʥʦʚʠʪʴ ʝʛʦ? ʄʦʞʝʪ ʣʠ ʤʘʪʝʨʠʷ ʧʝʨʝʡʪʠ ʚ ʢʘʢʫʶïʪʦ ʥʦʚʫʶ 

ʬʦʨʤʫ ʚʝʱʝʩʪʚʘ, ʚ ʢʦʪʦʨʦʡ ʜʘʚʣʝʥʠʝ, ʥʘʨʘʩʪʘʷ, ʙʫʜʝʪ ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʩʠʣʝ 
ʪʷʞʝʩʪʠ, ʢʘʢ ʵʪʦ ʙʳʣʦ ʚ ʩʣʫʯʘʝ ʙʝʣʳʭ ʢʘʨʣʠʢʦʚ, ʛʜʝ ʧʦʩʣʝ ʧʨʝʚʨʘʱʝʥʠʷ 

ʚʝʱʝʩʪʚʘ ʟʚʝʟʜʳ ʚ ʥʝʡʪʨʦʥʥʫʶ ʤʘʪʝʨʠʶ ʚʥʦʚʴ ʩʤʦʛʣʦ ʫʩʪʘʥʦʚʠʪʴ 

ʨʘʚʥʦʚʝʩʠʝ? ʌʠʟʠʢʠ ʩʝʛʦʜʥʷ ʩʢʣʦʥʥʳ ʩʯʠʪʘʪʴ, ʯʪʦ ʥʠʯʪʦ ʥʝ ʤʦʞʝʪ 

ʦʩʪʘʥʦʚʠʪʴ ʛʨʘʚʠʪʘʮʠʦʥʥʳʡ ʢʦʣʣʘʧʩ ʥʝʡʪʨʦʥʥʦʡ ʟʚʝʟʜʳ. ʉʠʣʘ ʪʷʞʝʩʪʠ 
ʚʦʟʨʘʩʪʘʝʪ, ʠ ʩʢʦʨʦ ʜʘʚʣʝʥʠʝ ʧʝʨʝʩʪʘʝʪ ʠʛʨʘʪʴ, ʩʢʦʣʴʢʦ ʥʠʙʫʜʴ 

ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ: ʥʝʡʪʨʦʥʥʘʷ ʟʚʝʟʜʘ ʩʦʢʨʘʱʘʝʪʩʷ ʜʦ ʥʠʯʪʦʞʥʦ ʤʘʣʳʭ 

ʨʘʟʤʝʨʦʚ. ɺ ʦʢʨʝʩʪʥʦʩʪʠ ʢʦʤʧʘʢʪʥʦʛʦ ʦʙʝ̡ʢʪʘ ʩ ʦʛʨʦʤʥʦʡ ʤʘʩʩʦʡ 
ʛʨʘʚʠʪʘʮʠʷ ʯʨʝʟʚʳʯʘʡʥʦ ʩʠʣʴʥʘ; ʪʦ, ʯʪʦ ʟʜʝʩʴ ʧʨʦʠʩʭʦʜʠʪ, ʦʧʠʩʳʚʘʝʪʩʷ ʚ 

ʨʘʤʢʘʭ ʦʙʱʝʡ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ɸʣʴʙʝʨʪʘ ʕʡʥʰʪʝʡʥʘ. ɺ ʯʘʩʪʥʦʩʪʠ, 

ʦʙɦ ʘʷ ʪʝʦʨʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʛʨʘʚʠʪʘʮʠʷ ʚʣʠʷʝʪ ʥʘ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʚʝʪʘ, ʪ. ʝ. ʩʚʝʪ, ʧʨʦʭʦʜʷʱʠʡ ʚʙʣʠʟʠ ʤʘʩʩʠʚʥʦʛʦ ʪʝʣʘ, ʠʩʢʨʠʚʣʷʝʪʩʷ. 

ʈʠʩ. 1. ʆʙʨʘʟʦʚʘʥʠʝ ʠʟ ʙʝʣʳʭ ʢʘʨʣʠʢʦʚ ʯʝʨʥʦʡ ʜʳʨʳ, ʛʨʘʚʠʪʘʮʦʥʥʳʡ ʢʦʣʣʘʧʩ 
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 ʕʬʬʝʢʪ ʠʩʢʨʠʚʣʝʥʠʷ ʩʚʝʪʦʚʳʭ ʣʫʯʝʡ ʚ ʧʦʣʝ ʩʠʣʳ ʪʷʞʝʩʪʠ ʠʛʨʘʝʪ ʦʯʝʥʴ ʚʘʞʥʫʶ ʨʦʣʴ, 

ʢʦʛʜʘ ʚʝʱʝʩʪʚʦ ʥʝʡʪʨʦʥʥʦʡ ʟʚʝʟʜʳ, ʥʠʯʝʤ ʙʦʣʝʝ ʥʝ ʫʜʝʨʞʠʚʘʝʤʦʝ, ʦʙʨʫʰʠʚʘʝʪʩʷ ʢ ʝʝ ʮʝʥʪʨʫ. 

ʇʦʧrʪʘʝʤʩʷ ʧʨʝʜʩʪʘʚʠʪʴ ʩʝʙʝ ʵʪʦʪ ʧʨʦʮʝʩʩ ʚ ʟʘʤʝʜʣʝʥʥʦʤ ʚʠʜʝ. ʉʥʘʯʘʣʘ ʥʝʡʪʨʦʥʥʘʷ ʟʚʝʟʜʘ 
ʥʘʭʦʜʠʪʩʷ ʝʱʝ ʚ ʨʘʚʥʦʚʝʩʠʠ. ʅʘ ʝʝ ʧʦʚʝʨʭʥʦʩʪʠ ʠʩʢʨʠʚʣʝʥʠʝ ʩʚʝʪʦʚʳʭ ʣʫʯʝʡ ʩʪʘʥʦʚʠʪʩʷ ʫʞʝ 

ʟʘʤʝʪʥʳʤ, ʪ. ʢ. ʩʠʣʘ ʪʷʞʝʩʪʠ ʟʜʝʩʴ ʦʯʝʥʴ ʚʝʣʠʢʘ. ʀʩʭʦʜʷʱʠʡ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʣʫʯ ʩʚʝʪʘ ʜʚʠʞʝʪʩʷ ʧʦ 

ʠʩʢʨʠʚʣʝʥʥʦʡ ʪʨʘʝʢʪʦʨʠʠ, ʧʦʢʘ ʥʝ ʫʭʦʜʠʪ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʣʫʯ ʩʚʝʪʘ ʜʚʠʞʝʪʩʷ ʧʦ ʠʩʢʨʠʚʣʝʥʥʦʡ 
ʪʨʘʝʢʪʦʨʠʠ, ʧʦʢʘ ʥʝ ʫʭʦʜʠʪ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʝ ʨʘʩʩʪʦʷʥʠʝ, ʛʜʝ ʛʨʘʚʠʪʘʮʠʷ ʥʝ 

ʪʘʢ ʩʠʣʴʥʘ, ʠ ʜʘʣʴʰʝ ʫʭʦʜʠʪ ʧʦ ʧʨʷʤʦʡ.                                                                                                                                                                                                                                                                         

 ʂʦʛʜʘ ʞʝ ʤʘʩʩʘ ʥʝʡʪʨʦʥʥʦʡ ʟʚʝʟʜʳ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ ʥʘʯʠʥʘʝʪʩʷ ʢʦʣʣʘʧʩ, ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ 

ʧʦʣʝ ʫ ʧʦʚʝʨʭʥʦʩʪʠ ʝʱʝ ʙʦʣʝʝ ʚʦʟʨʘʩʪʘʝʪ. ʀʩʢʨʠʚʣʝʥʠʝ ʩʚʝʪʦʚʳʭ ʣʫʯʝʡ ʩʪʘʥʦʚʠʪʩʷ ʩʪʦʣʴ 
ʩʠʣɹʥʳʤ, ʯʪʦ ʣʫʯ ʩʚʝʪʘ, ʦʪʢʣʦʥʷʝʤʳʡ ʚ çʛʦʨʠʟʦʥʪʘʣʴʥʦʤè ʥʘʧʨʘʚʣʝʥʠʠ, ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʦʛʠʙʘʝʪ 

ʟʚʝʟʜʫ, ʧʨʝʞʜʝ ʯʝʤ ʫʡʪʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʦ. 

 ʉʚʝʪʫ ʚʩʝ ʪʨʫʜʥʝʝ ʧʨʝʦʜʦʣʝʪʴ ʧʨʠʪʷʞʝʥʠʝ ʟʚʝʟʜʳ, ʠ ʢʦʛʜʘ ʚ ʭʦʜʝ ʢʦʣʣʘʧʩʘ ʟʚʝʟʜʳ, ʢʦʪʦʨʘʷ 
ʪʝʧʝʨʴ ʠʤʝʝʪ ʤʘʩʩʫ ʧʨʠʤʝʨʥʦ ʪʨʠ ʩʦʣʥʝʯʥʳʭ, ʜʦʩʪʠʛʥʝʪ ʨʘʜʠʫʩʘ 8,85 ʢʤ, ʩʚʝʪ ʫʞʝ ʥʝ ʩʤʦʞʝʪ ʫʡʪʠ 

ʦʪ ʥʝʝ ʚ ʧʨʦʩʪʨʘʥʩʪʚʦ.                                                                                                          

ʋʭʦʜʷʱʠʡ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʩʚʝʪʦʚʦʡ ʣʫʯ ʠʩʢʨʠʚʣʷʝʪʩʷ ʚ ʧʦʣʝ ʩʠʣʳ ʪʷʞʝʩʪʠ ʪʘʢ, ʯʪʦ 

ʚʦʟʚʨʘʱʘʝʪʩʷ ʦʙʨʘʪʥʦ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ (ʨʠʩ. 2). ʂʚʘʥʪʳ ʩʚʝʪʘ ï ʬʦʪʦʥʳ ʠʟʣʫʯʘʝʤʳʝ ʪʝʣʦʤ, 
ʚʦʟʚʨʘʱʘʁ ʪʩʷ ʦʙʨʘʪʥʦ, ʢʘʢ ʙʨʦʰʝʥʥʳʝ ʚʚʝʨʭ ʥʘ ʟʝʤʣʝ ʢʘʤʥʠ. ʅʠʢʘʢʦʝ ʠʟʣʫʯʝʥʠʝ ʥʝ ʧʨʦʨʳʚʘʝʪʩʷ 

ʚʦ ʚʥʝʥhʠʡ ʤʠʨ, ʯʪʦʙʳ ʜʦʥʝʩʪʠ ʚʝʩʪʴ ʦ ʧʝʯʘʣʴʥʦʡ ʩʫʜʴʙʝ ʟʚʝʟʜʳ. ʇʦʜʦʙʥʳʡ ʦʙʲʝʢʪ ʧʦʣʫʯʠʣ 

ʥʘʟʚʘʥʠʝ ʯʝʨʥʦʡ ʜʳʨʳ. 

ɸʣʛʦʨʠʪʤ ʨʘʩʯʝʪʘ ʢʦʣʣʘʧʩʘ ʤʘʩʩʠʚʥʦʡ ʟʚʝʟʜʳ 

ʈʘʩʯʝʪʥʘʷ ʬʦʨʤʫʣʘ 

ʇʝʨʚʦʝ ʥʘʯʘʣʦ ʪʝʨʤʦʜʠʥʘʤʠʢʠ: 

 
ʉʠʩʪʝʤʘ ʨʘʩʯʝʪʥʳʭ ʫʨʘʚʥʝʥʠʡ: 

 
 

     (1) 

 
 

 

 
 

 

 

ʇʦʣʫʯʝʥʥʦʝ ʚʳʨʘʞʝʥʠʝ ʝʩʪʴ ʨʘʩʯʝʪʥʘʷ ʬʦʨʤʫʣʘ ʜʣʷ ʯʠʩʣʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʢʦʣʣʘʧʩʘ 
ʤʘʩʩʠʚʥʳʭ ʟʚʝʟʜ: 

 
ʇʦ ʧʦʣʫʯʝʥʥʳʤ ʨʘʩʯʝʪʥʳʤ ʬʦʨʤʫʣʘʤ ʧʦʩʪʨʦʠʤ ʘʣʛʦʨʠʪʤ ʠ ʧʨʦʛʨʘʤʤʫ ʨʘʩʯʝʪʘ ʢʦʣʣʘʧʩʘ 

ʤʘʩʩʠʚʥʦʡ ʟʚʝʟʜʳ. 
ʇʦ ʧʨʦʛʨʘʤʤʝ ʨʘʩʩʯʠʪʳʚʘʝʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʠ ʜʘʚʣʝʥʠʷ ʜʣʷ ʩʪʘʪʠʯʝʩʢʦʡ ʟʚʝʟʜʳ 

(ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʚʨʝʤʝʥʠ) (ʨʠʩ. 3). 

ɼʠʥʘʤʠʢʘ ʩʬʝʨʠʯʝʩʢʠ ʩʠʤʤʝʪʨʠʯʥʦʡ ʟʚʝʟʜʳ 
 ʀʩʧʦʣʴʟʫʷ ʧʦʣʥʫʶ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ, ʧʦʩʪʨʦʠʤ ʧʨʦʛʨʘʤʤʫ ʨʘʩʯʝʪʘ ʜʠʥʘʤʠʢʠ ʢʦʣʣʘʧʩʘ 

ʩʬʝʨʠʯʝʩʢʠ ʩʠʤʤʝʪʨʠʯʥʦʡ ʟʚʝʟʜʳ. ɺ ʢʘʯʝʩʪʚʝ ʥʘʯʘʣʴʥʦʛʦ ʫʩʣʦʚʠʷ ʚʦʟʴʤʝʤ ʨʘʩʩʯʠʪʘʥʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ. 
 ɻʨʘʥʠʯʥʳʝ ʠ ʥʘʯʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʚʳʙʝʨʝʤ ʪʘʢ, ʯʪʦʙʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʨʘ ʚʳʧʦʣʥʷʣʠʩʴ 

ʨʘʚʝʥʩʪʚʘ P=1, a=1, ʧʨʠʯʝʤ ʚʳʙʦʨ ʦʧʨʝʜʝʣʷʝʪ ʤʘʩʰʪʘʙ ʚʨʝʤʝʥʠ. ɺ ʮʝʥʪʨʝ ʢʦʨʘ ʚʳʙʝʨʝʤ R=0, u=0, 

ɻ=1, ʧʨʠʯʝʤ ʚʳʙʦʨ ɻ=1 ʠʩʢʣʶʯʘʝʪ ʩʠʥʛʫʣʷʨʥʦʩʪʴ ʚ ʮʝʥʪʨʝ ʢʦʨʘ, ʯʪʦ ʚʠʜʥʦ ʠʟ ʫʨʘʚʥʝʥʠʷ ʜʣʷ ɻ
2
 

(1), ʚ ʢʦʪʦʨʦʤ ɻ   1 ʧʨʠ ʤ     0 (ʨʠʩ. 4). 
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ʅʘ ʦʩʥʦʚʘʥʠʠ ʢʣʘʩʩʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʕʡʥʰʪʝʡʥʘ ʧʨʦʚʝʜʝʥ ʨʘʩʯʝʪ 
ʵʚʦʣʮʁʠʠ ʩʢʘʣʷʨʥʦʡ ʟʚʝʟʜʳ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʢʦʣʣʘʧʩ ʩʢʘʣʷʨʥʦʡ ʟʚʝʟʜʳ ʧʨʦʠʩʭʦʜʠʪ ʟʥʘʯʠʪʝʣʴʥʦ 

ʤʝʜʣʝʥʥʝʝ, ʯʝʤ ʢʦʣʣʘʧʩ ʦʙʳʯʥʳʭ ʟʚʝʟʜ ʠ  ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥ ʜʠʥʘʤʠʢʘ ʢʦʣʣʘʧʩʘ ʩʢʘʣʷʨʥʦʡ ʟʚʝʟʜ .r  

 ʇʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʧʦʣʫʯʝʥʘ, ʯʪʦ ʪʦʣʴʢʦ ʯʘʩʪʴ ʧʦʣʥʦʡ ʤʘʩʩʳ ʟʚʝʟʜʳ (85%) 
ʢʦʣʣʘʧʩʠʨʫʝʪ ʚ ʯʝʨʥʫʶ ʜʳʨʫ, ʘ ʦʩʪʘʣʴʥʘʷ ʯʘʩʪʴ ʚʳʙʨʘʩʳʚʘʝʪʩʷ ʥʘʨʫʞʫ.  

 

 
ʋɼʂ 612/152.3                                                                              ʄɸʊʖʑɽʅʂʆ ʅ.ʉ., ɸɹʓʃɸɽɺɸ ɹ.ʂ. 

 

ʌʀɿʀʆʃʆɻʀʏɽʉʂʀɽ ʀ ʇʉʀʍʆʃʆɻʀʏɽʉʂʀɽ ʇʆʂɸɿɸʊɽʃʀ ɿɸɺʀʉʀʄʆʉʊʀ 

ʉʆʉʊʆʗʅʀʗ ʆʈɻɸʅʀɿʄɸ ʆʊ ʊʀʇʆʃʆɻʀʏɽʉʂʆʁ ʇʈʀʅɸɼʃɽɾʅʆʉʊʀ 
 

ʉʦʚʨʝʤʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʧʝʮʠʬʠʢʘ ʵʤʦʮʠʦʥʘʣʴʥʳʭ ʨʝʘʢʮʠʡ ʧʨʠ ʩʪʨʝʩʩʝ 

ʦʧʦʩʨʝʜʦʚʘʥʘ ʥʝ ʪʦʣʴʢʦ ʛʦʨʤʦʥʘʣʴʥʳʤʠ, ʥʦ ʠ ʤʥʦʛʠʤʠ ʜʨʫʛʠʤʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠ ʨʝʘʢʮʠʷʤʠ 
ʦʨʛʘʥʠʟʤʘ, ʚ ʯʘʩʪʥʦʩʪʠ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʦʡ [ʉʘʨʢʠʩʷʥʮ ʕ.ʕ., ʄʠʥʥʠʙʘʝʚ ʊ.ʐ., ʊʢʘʯʝʥʢʦ ʇ.ɸ., 

1974]. 

ʋʯʘʩʪʠʝ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʪʨʝʩʩʦʚʳʭ ʨʝʘʢʮʠʡ ʥʝʨʚʥʦʡ ʨʝʛʫʣʷʮʠʠ ʜʝʣʘʝʪ ʘʢʪʫʘʣʴʥʳʤ ʚʦʧʨʦʩ 
ʦ ʪʦʤ, ʢʘʢ ʨʝʘʣʠʟʫʝʪʩʷ ʧʨʠ ʩʪʨʝʩʩʝ ʪʠʧʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʚ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʝ ʩʪʦʣʴʢʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ, ʩʢʦʣʴʢʦ 

çʧʩʠʭʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʘʜʘʧʪʘʮʠʠ ʷʚʠʣʩʷ ʥʘʠʙʦʣʝʝ ʯʫʪʢʠʤ ʠʥʜʠʢʘʪʦʨʦʤè ʬʠʟʠʯʝʩʢʦʛʦ ʠ 

ʧʩʠʭʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʣʶʜʝʡ [ʂʦʨʦʣʝʥʢʦ ʎ.ʇ., 1978].  
ʆʧʨʝʜʝʣʝʥʠʝ ʚʣʠʷʥʠʷ ʣʠʯʥʦʩʪʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʨʝʘʢʪʠʚʥʦʩʪʠ ʚ 

ʪʠʧʠʯʥʳʭ ʩʪʨʝʩʩʦʛʝʥʥʳʭ ʩʠʪʫʘʮʠʷʭ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʢʦʥʢʨʝʪʥʳʭ ʤʝʭʘʥʠʟʤʦʚ 

ʣʝʞʘʱʠʭ ʚ ʦʩʥʦʚʝ ʧʝʨʝʥʘʧʨʷʞʝʥʠʷ ʧʨʦʮʝʩʩʦʚ ʘʜʘʧʪʘʮʠʠ ʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʛʨʘʥʠʯʥʳʭ 
ʩʦʩʪʦʷʥʠʡ, ʘ ʪʘʢʞʝ ʧʫʪʝʡ ʠʭ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ.  

ʊʝʤʧʝʨʘʤʝʥʪ ʪʝʩʥʦ ʩʚʷʟʘʥ ʩ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʦʨʛʘʥʠʟʤʘ ʠ ʠʤʝʝʪ 

ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʚʳʨʘʙʦʪʢʠ ʩʪʠʣʷ ʧʦʚʝʜʝʥʠʷ ʚ ʟʘʪʨʫʜʥʠʪʝʣʴʥʳʭ ʩʠʪʫʘʮʠʷʭ.  

ʆʜʥʘʢʦ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʚʣʠʷʥʠʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦ-ʪʠʧʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʪʝʤʧʝ-
ʨʘʤʝʥʪʘ ʥʘ ʨʘʟʚʠʪʠʝ ʠ ʧʨʦʷʚʣʝʥʠʝ ʩʪʨʝʩʩʦʨʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʨʠ ʤʥʦʛʦʧʣʘʥʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʚ 

ʦʙʣʘʩʪʠ ʬʠʟʠʦʣʦʛʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʦʩʪʦʷʥʠʷʭ ʧʦʢʘ ʥʝʜʦʩʪʘʪʦʯʥʦ ʦʯʝʨʯʝʥʳ [ʉʠʤʦʥʦʚ ʇ.ɺ., 

ɽʨʰʦʚ ʇ.ʄ., 1984].  
ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʦʨʛʘʥʠʟʤʘ ʩʪʫʜʝʥʪʦʚ, ʠʤʝʶʱʠʭ ʨʘʟʥʳʝ ʪʠʧʳ ʪʝʤʧʝʨʘʤʝʥʪʘ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 94 ʧʨʘʢʪʠʯʝʩʢʠ ʟʜʦʨʦʚʳʭ ʩʪʫʜʝʥʪʦʢ ʂʅʋ ʠʤ. ɾ.ɹʘʣʘ-

ʩʘʛʳʥʘ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 17 ʜʦ 22 ʣʝʪ.   

ʆʧʨʝʜʝʣʝʥʠʝ ʧʩʠʭʦʪʠʧʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʚʦʜʠʣʦʩʴ ʩ ʧʦʤʦʱʴʶ ʦʧʨʦʩʥʠʢʘ ɼ. 

ʂʝʡʨʩʠ  [1978]. ʄʝʪʦʜʠʢʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʠʧʘ ʪʝʤʧʝʨʘʤʝʥʪʘ ï ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ 
ʫʩʪʦʡʯʠʚʳʭ ʣʠʯʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ.  ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʧʩʠʭʦʪʠʧʘ ʧʨʦʚʦʜʠʣʦʩʴ 

ʦʧʨʝʜʝʣʝʥʠʝ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʪʫʜʝʥʪʦʢ: ʫʨʦʚʝʥʴ ʣʠʯʥʦʩʪʥʦʡ ʠ ʨʝʘʢʪʠʚʥʦʡ 

ʪʨʝʚʦʞʥʦʩʪʠ (ʦʧʨʦʩʥʠʢ ʉʧʠʣʙʝʨʛʘ-ʍʘʥʠʥʘ), ʧʦʢʘʟʘʪʝʣʠ ʩʠʩʪʦʣʠʯʝʩʢʦʛʦ ʠ ʜʠʘʩʪʦʣʠʯʝʩʢʦʛʦ 

ʈʠʩ. 3. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʣʦʪʥʦʩʪʠ                           ʈʠʩ. 4. ɼʠʥʘʤʠʢʘ ʩʬʝʨʠʯʝʩʢʠ  
ʠ ʜʘʚʣʝʥʠʷ ʜʣʷ ʩʪʘʪʠʯʝʩʢʦʡ ʟʚʝʟʜʳ                         ʩʠʤʤʝʪʨʠʯʥʦʡ ʟʚʝʟʜ r
(ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʚʨʝʤʝʥʠ) 

 



 48 

ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ (ɸɼʩ ʠ ɸɼʜ), ʞʠʟʥʝʥʥʘʷ ʝʤʢʦʩʪʴ ʣʝʛʢʠʭ (ɾɽʃ). ɼʣʷ ʦʮʝʥʢʠ  ʯʘʩʪʦʪʳ 

ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ ï ʏʉʉ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʦʪʢʣʦʥʝʥʠʝ ʨʝʘʣʴʥʦʡ ʏʉʉ ʩʪʫʜʝʥʪʦʢ ʦʪ ʜʦʣʞʥʦʡ 

ʏʉʉ (ɼʏʉʉ), ʨʘʩʩʯʠʪʘʥʥʦʡ ʧʦ ʤʝʪʦʜʠʢʝ ʈ.ʖ.ʐʝʡʭ-ɿʘʜʝ: ɼʏʏ= 48 ʭ (ʨʦʩʪ/ʚʝʩ)
1/3
. ɼʣʷ ʦʮʝʥʢʠ 

ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʢʦʤʧʣʝʢʩ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʤ 

ʧʦʢʘʟʘʪʝʣʷʤ: ʨʦʩʪ, ʚʝʩ, ʞʠʟʥʝʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ, ɾɽʃ, ʀʄʊ, ɺʈʀ. ʇʦʢʘʟʘʪʝʣʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʏʉʉ, ɸɼʩ ʠ ɸɼʜ, ʚʨʝʤʝʥʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʏʉʉ ʧʦʩʣʝ ʥʘʛʨʫʟʢʠ [ʖʤʘʪʦʚ ɽ.ɸ., 1986]. 
ʌʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʠʟʤʝʨʷʝʤʳʝ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʧʩʠʭʦʪʠʧʦʣʦʛʠʯʝʩʢʠʤʠ ʧʦʟʚʦ-

ʣʷʶʪ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ ʨʝʛʫʣʷʮʠʠ (ʚʝʛʝʪʘʪʠʚʥʘʷ, ʩʦʤʘʪʠʯʝʩʢʘʷ, 

ʵʤʦʮʠʦʥʘʣʥɹʘʷ) ʷʚʣʝʥʠʷ ʧʩʠʭʦʪʠʧʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʫʘʣʠʟʘʮʠʠ [ʃʘʪʳʰʝʚʩʢʘʷ ʅ.ʅ., ʂʣʘʫʯʝʢ ʉ.ɺ., 

ʊʘʪʦʥʴ ʀ.ʗ.]. 
ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʜʚʝʨʛʥʫʪʳ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʤʘʪʝʤʘʪʠ-

ʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ʇʨʦʚʝʜʝʥʥʦʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʪʠʧʘ ʪʝʤʧʝʨʘʤʝʥʪʘ ʚʳʷʚʠʣʦ, 

ʯʪʦ ʠʟ 94 ʦʙʩʣʝʜʫʝʤʳʭ ʩʪʫʜʝʥʪʦʢ 42 ʯʝʣʦʚʝʢʘ (45%) ʠʤʝʣʠ ʪʝʤʧʝʨʘʤʝʥʪ çʕʧʠʤʝʪʝʡè, 35 ʯʝʣʦʚʝʢ 

(37,2%) - çɸʧʦʣʣʦʥè, 13 ʯʝʣʦʚʝʢ (14%) - çɼʠʦʥʠʩʠʡè ʠ  çʇʨʦʤʝʪʝʡè - 4 ʯʝʣʦʚʝʢʘ (4,3%). 

çɼʠʦʥʠʩʠʡè ʠ ʦʩʦʙʝʥʥʦ çʇʨʦʤʝʪʝʡè ʷʚʣʷʝʪʩʷ ʩʨʝʜʠ ʣʶʜʝʡ çʧʩʠʭʦʣʦʛʠʯʝʩʢʠʤʠ ʤʝʥʴh ʠʥʩʪʚʘʤʠè 
(ʨʠʩ.1), ʪʝʤ ʙʦʣʝʝ ʯʪʦ ʣʠʮʘ ʩ ʪʠʧʦʤ çɼʠʦʥʠʩʠʡè ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥʳ ʚ ʜʦʩʪʠʞʝʥʠʠ 

ʚʳʩʦʢʦʛʦ ʩʦʮʠʘʣʴʥʦʛʦ ʩʪʘʪʫʩʘ [ʆʚʯʠʥʥʠʢʦʚ ɹ.ɺ., ʇʘʚʣʦʚ ʂ.ɺ., ɺʣʘʜʠʤʠʨʦʚʘ ʀ.ʄ, 1994]. ɺʚʠʜʫ 

ʤʘʣʦʯʠʩʣʝʥʥʦʩʪʠ ʣʶʜʝʡ ʩ ʪʝʤʧʝʨʘʤʝʥʪʦʤ çʇʨʦʤʝʪʝʡè ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʵʪʦʡ 
ʛʨʫʧʧʳ ʥʝ ʧʨʦʚʦʜʠʣʠʩʴ. ʆʧʨʝʜʝʣʝʥʠʝ ʷʨʢʦ ʚʳʨʘʞʝʥʥʦʛʦ ʪʠʧʘ ʪʝʤʧʝʨʘʤʝʥʪʘ  ʧʦʢʘʟʘʣʦ, ʯʪʦ ʚ 

ʛʨʫʧʧʝ çʕʧʠʤʝʪʝʡè ʪʘʢʦʚʳʭ 9 ʯʝʣʦʚʝʢ, ʚ ʛʨʫʧʧʝ çɸʧʦʣʣʦʥè - 4 ʯʝʣʦʚʝʢʘ, ʚ ʛʨʫʧʧʝ çɼʠʦʥʠʩʠʡè 

ʷʨʢʠʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʪʠʧʘ ʥʝ ʚʳʷʚʣʝʥʦ.  

 
ʈʠʩ. 1. ʇʨʦʮʝʥʪʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʪʠʧʦʚ ʪʝʤʧʝʨʘʤʝʥʪʘ ʧʦ ɼ.ʂʝʡʨʩʠ 

 

ɺʩʝ ʦʙʩʣʝʜʦʚʘʥʥʳʝ ʨʘʟʜʝʣʠʣʠʩʴ ʥʘ 3 ʫʨʦʚʥʷ ʧʦʢʘʟʘʪʝʣʝʡ ʚʥʝʰʥʝʛʦ ʜʳʭʘʥʠʷ (ɾɽʃ/ʨʦʩʪ), 
ʧʦʢʘʟʘʪʝʣʝʡ  ʩʦʩʪʦʷʥʠʷ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ (ɸɼʩ, ʏʉʉ-ɼʏʉʉ). ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 2. 
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ʈʠʩ. 2. ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 

 

1 ʛʨʫʧʧʘ  (40 ʯʝʣʦʚʝʢ)ï ʚʝʛʝʪʘʪʠʚʥʳʡ ʩʪʘʪʫʩ ʵʪʦʡ ʛʨʫʧʧʳ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ 
ʧʦʢʘʟʘʪʝʣʷʤʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ. ɾɽʃ/ʨʦʩʪ = 53,46Ñ2,62 ʣ/ʩʤ, ɸɼʩ = 103,2Ñ2,39 ʤʤ ʨʪ. 

ʩʪ., (ʏʉʉ-ɼʏʉʉ) = 6,82Ñ2,56 ʫʜ/ʤʠʥ. ʕʪʘ ʛʨʫʧʧʘ ʙʳʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘʠʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ 

ʩʪʫʜʝʥʪʦʢ ʪʠʧʘ çɸʧʧʦʣʦʥè - 21 ʩʪʫʜʝʥʪʢʘ (73%). 

2 ʛʨʫʧʧʘ ʠʤʝʣʘ ʤʘʢʩʠʤʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʩʦʤʘʪʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ ï 32 ʯʝʣʦʚʝʢʘ. ʇʦʢʘʟʘʪʝʣʠ 
ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʙʳʣʠ ʥʘʠʣʫʯʰʠʤʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʛʨʫʧʧʘʤʠ: ɸɼʩ = 

105,67Ñ3,42 ʤʤ ʨʪ. ʩʪ., (ʏʉʉ-ɼʏʉʉ) =1,72Ñ4,01 ʫʜ/ʤʠʥ. ɾɽʃ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʤʘʢʩʠʤʘʣʥɹʳʤ 

ʦʙʲʝʤʦʤ. ɾɽʃ/ʨʦʩʪ = 70,16Ñ2,96 ʣ/ʩʤ. ɺʦʰʣʠ ʚ ʵʪʫ ʛʨʫʧʧʫ 8 ʯʝʣʦʚʝʢ (62%) ʪʠʧʘ çɼʠʦʥʠʩʠʡè. 
3 ʛʨʫʧʧʘ  (18 ʯʝʣʦʚʝʢ) ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʩʘʤʳʤʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ. ʇʦʢʘʟʘʪʝʣʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʥʘʭʦʜʠʣʠʩʴ ʥʘ ʛʨʘʥʠʮʝ ʚʦʟʨʘʩʪʥʦʡ 

ʥʦʨʤʳ. ɸɼʩ = 120,09Ñ3,49 ʤʤ ʨʪ. ʩʪ., ʦʪʢʣʦʥʝʥʠʝ ʏʉʉ ʦʪ ʜʦʣʞʥʦʡ ʚʝʣʠʯʠʥʳ ʩʦʩʪʘʚʠʣʦ 23,54Ñ4,31 

ʫʜ/ʤʠʥ ï 35% (ʜʦʧʫʩʪʠʤʘʷ ʚʝʣʠʯʠʥʘ ʦʪʢʣʦʥʝʥʠʷ 18-20%). ɺʥʝʰʥʝʝ ʜʳʭʘʥʠʝ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʦʩʴ 
ʤʠʥʠʤʘʣʴʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ɾɽʃ/ʨʦʩʪ = 47,76Ñ3,14 ʣ/ʩʤ. ɺ ʵʪʦʤ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʡ ʛʨʫʧʧʝ 

ʦʢʘʟʘʣʦʩʴ 8 ʩʪʫʜʝʥʪʦʢ (43%) ʪʠʧʘ çʕʧʠʤʝʪʝʡè. 

ʆʧʨʝʜʝʣʝʥʠʝ  ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʪʫʜʝʥʪʦʢ ʧʦ ʫʨʦʚʥʶ ʣʠʯʥʦʩʪʥʦʡ ʠ 
ʨʝʘʢʪʠʚʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ ʧʦʟʚʦʣʠʣʦ ʚʳʜʝʣʠʪʴ ʪʨʠ ʛʨʫʧʧʳ (ʨʠʩ. 3).  

1 ʛʨʫʧʧʘ (37%) ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʨʝʜʥʶʶ ʩʪʝʧʝʥʴ ʨʝʘʢʪʠʚʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ (ʈʊ = 40,47Ñ2,14 

ʙʘʣʣʘ)  ʠ ʣʠʯʥʦʩʪʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ (ʃʊ = 46,54Ñ1,87 ʙʘʣʣʘ).  
2 ʛʨʫʧʧʘ  - 34% - ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʪʨʝʚʦʛʠ (ʈʊ = 30,14Ñ1,29  ʠ ʃʊ = 32,12Ñ2,12 ʙʘʣʣʘ). 

ɺ 3 ʛʨʫʧʧʫ ʚʦʰʣʠ ʩʪʫʜʝʥʪʢʠ ʩ ʚʳʩʦʢʦʡ ʨʝʘʢʪʠʚʥʦʡ ʪʨʝʚʦʞʥʦʩʪʴʶ (ʈʊ = 50,34Ñ2,18 ʙʘʣʣʘ)   ʠ 

ʣʠʯʥʦʩʪʥʦʡ ʪʨʝʚʦʞʥʦʩʪʴʶ (ʃʊ = 51,17Ñ1,91 ʙʘʣʣʘ) ï 29%. 
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    ɸ ï ʈʝʘʢʪʠʚʥʘʷ ʪʨʝʚʦʞʥʦʩʪʴ                                         ɺ ï ʃʠʯʥʦʩʪʥʘʷ ʪʨʝʚʦʞʥʦʩʪʴ 

 

ʈʠʩ. 3. ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʪʨʝʚʦʞʥʦʩʪʠ 
 

ʋ ʦʙʩʣʝʜʫʝʤʳʭ ʛʨʫʧʧʳ çʕʧʠʤʝʪʝʡè ʥʘʙʣʶʜʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ ʏʉʉ ʜʦ ʥʘʛʨʫʟʢʠ ʥʘ 16,4% (ʫ 

çʷʨʢʠʭè - ʥʘ 15,8%). ʇʦʩʣʝ ʥʘʛʨʫʟʢʠ ʏʉʉ ʫʤʝʥʴʰʘʣʘʩʴ, ʥʦ ʦʩʪʘʚʘʣʘʩʴ ʚʳʰʝ ʢʦʥʪʨʦʣʴʥʦʛʦ ʫʨʦʚʥʷ 
(ʨʠʩ.4). 
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ʵʧʠʤʝʪʝʡ̫ʨʢʠʡ  ʵʧʠʤʝʪʝʡ
  

ʈʠʩ. 4. ʀʟʤʝʥʝʥʠʝ ʏʉʉ ʧʨʠ ʧʨʦʙʝ ʩ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʦʡ 

 

ʋ ʣʠʮ ʛʨʫʧʧʳ çɸʧʦʣʣʦʥè ʏʉʉ ʜʦ ʥʘʛʨʫʟʢʠ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 20,2%. ʇʦʩʣʝ ʥʘʛʨʫʟʢʠ ʦʪʤʝʯʝʥʦ 
ʜʦʩʪʦʚʝʨʥʦʝ ʩʥʠʞʝʥʠʝ ʏʉʉ ʚ ʵʪʦʡ ʛʨʫʧʧʝ. ʀʥʜʝʢʩ ʥʘʧʨʷʞʝʥʠʷ ʨʝʛʫʣʷʪʦʨʥʳʭ ʩʠʩʪʝʤ ʫʚʝʣʠʯʠʣʩʷ 

ʜʦ ʥʘʛʨʫʟʢʠ ʥʘ 71,8%, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʳʩʦʢʦʤ ʪʦʥʫʩʝ ʩʠʤʧʘʪʦʘʜʨʝʥʘʣʦʚʦʡ ʩʠʩʪʝʤʳ. ʇʦʩʣʝ 

ʥʘʛʨʫʟʢʠ ʀʅ ʩʥʠʞʘʝʪʩʷ. 
ʋ ʪʠʧʘ çɼʠʦʥʠʩʠʡè ʥʘʙʣʶʜʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ ʏʉʉ ʜʦ ʥʘʛʨʫʟʢʠ ʥʘ 13,2% ʠ ʩʥʠʞʝʥʠʝ ʵʪʦʛʦ 

ʧʦʢʘʟʘʪʝʣʷ ʧʦʩʣʝ ʥʘʛʨʫʟʢʠ. ɼʦ ʥʘʛʨʫʟʢʠ ʫ ʵʪʦʡ ʛʨʫʧʧʳ ʀʅ ʨʝʛʫʣʷʪʦʨʥʳʭ ʩʠʩʪʝʤ ʫʚʝʣʠʯʠʣʩʷ ʥʘ 

54,5%, ʘ ʧʦʩʣʝ ʥʘʛʨʫʟʢʠ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʣʩʷ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʧʨʝʦʙʣʘʜʘʶʱʠʤ ʚʣʠʷʥʠʝʤ 
ʧʘʨʘʩʠʤʧʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʥʘ ʬʫʥʢʮʠʶ ʉʉʉ (ʨʠʩ.5). 
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ʈʠʩ. 5. ʀʥʜʝʢʩ ʥʘʧʨʷʞʝʥʠʷ (ʀʅ) ʨʝʛʫʣʷʪʦʨʥʳʭ ʩʠʩʪʝʤ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʦʙʝʥʥʦʩʪʠ ʨʝʘʢʮʠʠ ʥʘ ʬʠʟʠʯʝʩʢʫʶ ʥʘʛʨʫʟʢʫ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʘʜʘʧʪʘʮʠʠ ʢ 
ʥʝʡ ʟʘʚʠʩʷʪ ʦʪ ʪʠʧʘ ʪʝʤʧʝʨʘʤʝʥʪʘ.  

ʅʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʝ ʵʬʬʝʢʪʳ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʩʝʨʜʝʯʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʘʙʣʶ-

ʜʘʶʪʩʷ ʚ ʛʨʫʧʧʝ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ çɸʧʦʣʣʦʥè, ʘ ʥʘʠʤʝʥʴʰʠʝ ï ʚ ʛʨʫʧʧʝ çɼʠʦʥʠʩʠʡè.  
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1. ʂʦʨʦʣʝʥʢʦ ʎ.ʇ. ʇʩʠʭʦʣʦʛʠʷ ʯʝʣʦʚʝʢʘ ʚ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ. ʃ., 1978. ï 349ʩ. 
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ï 240ʩ.  

4. ʉʘʨʢʠʩʷʥʮ ʕ.ʕ., ʄʠʥʥʠʙʘʝʚ ʊ.ʐ., ʊʢʘʯʝʥʢʦ ʇ.ɸ. ʈʝʟʫʣʴʪʘʪʳ ʵʢʟʘʤʝʥʘʮʠʦʥʥʦʡ ʩʝʩʩʠʠ ʠ ʥʝʢʦʪʦʨʳʝ ʬʘʢʪʦʨʳ ʠʭ 
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ɺʃʀʗʅʀɽ ɹʀʆʈɽɻʋʃʗʊʆʈʆɺ ʅɸ ʌʀɿʀʏɽʉʂʋʖ ʈɸɹʆʊʆʉʇʆʉʆɹʅʆʉʊʔ,   

ɺʓʅʆʉʃʀɺʆʉʊʔ ʀ ʇʆɺɽɼɽʅʀɽ ʂʈʓʉ ɺ ʋʉʃʆɺʀʗʍ ʅʀɿʂʆ ʀ ɺʓʉʆʂʆɻʆʈʔʗ 

 

ʉʝʛʦʜʥʷ ʥʘʢʦʧʣʝʥ ʙʦʣʴʰʦʡ ʤʘʩʩʠʚ ʜʘʥʥʳʭ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʭ ʦ ʪʦʤ, ʯʪʦ ʦʜʥʦʡ ʠʟ 
ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʧʨʠʯʠʥʦʡ ʩʥʠʞʝʥʠʷ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʦʨʛʘʥʠʟʤʘ ʚ 

ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʛʦʨʥʦʡ ʩʨʝʜʳ ʷʚʣʷʝʪʩʷ ʧʦʷʚʣʝʥʠʝ ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ ʦʢʩʠʜʘʥʪʥʦʛʦ ʩʪʨʝʩʩʘ (ʀʣʴʠʥʘ 

ʃ.ʃ., 2000; ʂʦʨʦʪʢʝʚʠʯ ʀ.ɻ., 2008;  Kulikov V.Y. et al., 2006). ʆʢʩʠʜʘʥʪʥʳʡ ʩʪʨʝʩʩ ï ʵʪʦ ʥʘʨʫʰʝʥʠʝ 

ʚ ʦʨʛʘʥʠʟʤʝ ʙʘʣʘʥʩʘ ʤʝʞʜʫ ʧʨʦʦʢʩʠʜʘʥʪʘʤʠ ʠ ʩʠʩʪʝʤʦʡ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʟʘʱʠʪʳ (ɸʆʉ). ɼʣʷ 
ʥʠʚʝʣʠʨʦʚʘʥʠʷ ʦʢʠʩʣʠʪʝʣʴʥʳʭ ʧʦʚʨʝʞʜʝʥʠʡ ʢʣʝʪʦʢ ʚ ʛʦʨʘʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʘʥʪʠʦʢʩʠʜʘʥʪʳ ʠ 

ʘʥʪʠʛʠʧʦʢʩʘʥʪʳ. ʆʜʥʘʢʦ, ʧʦʧʳʪʢʠ ʧʨʠʤʝʥʝʥʠʷ  ʙʠʦʨʝʛʫʣʷʪʦʨʦʚ ʵʥʜʦʛʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, 

ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʚʠʪʘʤʠʥʦʚ-ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ, ʥʝ ʚʩʝʛʜʘ ʧʨʠʚʦʜʠʣʠ ʢ ʦʞʠʜʘʝʤʳʤ ʨʝʟʫʣʴʪʘʪʘʤ, ʯʪʦ 
ʦʙʲʷʩʥʷʝʪʩʷ  ʩʫʱʝʩʪʚʝʥʥʳʤʠ ʨʘʟʣʠʯʠʷʤʠ ʚ ʩʦʦʪʥʦʰʝʥʠʠ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʭ  

ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʝʧʘʨʘʪʘʭ (ʗʢʦʚʣʝʚ ɺ.ʄ. ʠ ʩʦʘʚʪ., 2000; ʂʦʥʦʚʘʣʦʚʘ ɻ.ɻ. ʠ ʩʦʘʚʪ., 

2003).  ɺ ʵʪʦʡ ʩʚʷʟʠ, ʧʦʠʩʢ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ (ʌɸɺ), ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ 

ʫʩʪʨʘʥʝʥʠʶ ʠʣʠ ʫʤʝʥʴh ʝʥʠʶ ʪʷʞʝʩʪʠ ʥʘʨʫʰʝʥʠʡ, ʚʳʟʚʘʥʥʳʭ ʛʠʧʦʢʩʠʯʝʩʢʦʡ ʛʠʧʦʢʩʠʝʡ, 
ʧʨʝʜʩʪʘʚʣʷʝʪ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ, ʧʦʩʢʦʣʴʢʫ ʧʦʟʚʦʣʷʝʪ ʨʘʩʰʠʨʠʪʴ ʛʨʘʥʠʮʳ ʫʩʣʦʚʠʡ, ʧʨʠ ʢʦʪʦʨʳʭ  

ʯʝʣʦʚʝʢ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʚʦʶ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʙʝʟ ʫʱʝʨʙʘ ʜʣʷ ʟʜʦʨʦʚʴʷ. 

 ɽʩʣʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʘʷ ʟʥʘʯʠʤʦʩʪʴ ʚʠʪʘʤʠʥʦʚ  E ʠ C ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʘ, ʠ ʵʪʠ ʧʨʝʧʘʨʘʪʳ 
ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪ ʚ ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ, ʪʦ ʟʥʘʯʠʤʦʩʪʴ ʜʨʫʛʦʛʦ ʵʥʜʦʛʝʥʥʦʛʦ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʛʫʣʷʪʦʨʘ - Ŭ-ʣʠʧʦʝʚʦʡ ʢʠʩʣʦʪʳ ʢʘʢ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʜʦ 

ʧʦʩʣʝʜʥʝʛʦ ʚʨʝʤʝʥʠ ʥʝʜʦʦʮʝʥʠʚʘʣʠ (ɹʘʣʘʙʦʣʢʠʥ ʄ.ʀ. ʠ ʩʦʘʚʪ., 2005; ɺʦʣʯʝʛʦʨʩʢʠʡ ʀ.ɸ. ʠ ʩʦʘʚʪ., 
2009). ʍʦʪʷ ʠʟʚʝʩʪʥʦ, ʯʪʦ Ŭ-ʣʠʧʦʝʚʘʷ ʢʠʩʣʦʪʘ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʮʠʢʣʘ ʚʠʪʘʤʠʥʘ E, ʮʠʢʣʘ ʚʠʪʘʤʠʥʘ C ʠ ʛʝʥʝʨʘʮʠʠ ʫʙʠʭʠʥʦʥʘ Q10,  ʷʚʣʷʶʱʠʭʩʷ ʦʜʥʠʤʠ ʠʟ 

ʦʩʥʦʚʥʳʭ ʟʚʝʥʴʝʚ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʟʘʱʠʪʳ ʦʨʛʘʥʠʟʤʘ.  ʀʤʝʥʥʦ ʵʪʠʤʠ ʩʚʦʡʩʪʚʘʤʠ Ŭ-ʣʠʧʦʝʚʦʡ 

ʢʠʩʣʦʪʳ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʝʝ ʥʘʣʠʯʠʝ ʚ ʩʦʩʪʘʚʝ ʢʣʝʪʦʯʥʦʡ ʤʝʤʙʨʘʥʳ, ʮʠʪʦʧʣʘʟʤʝ ʠ ʚʥʝʢʣʝʪʦʯʥʦʡ 
ʞʠʜʢʦʩʪʠ.  

 ɼʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ  ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʤʦʛʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʚʳʷʩʥʝʥʠʶ ʤʝʭʘʥʠʟʤʦʚ  

ʫʯʘʩʪʠʷ Ŭ-ʣʠʧʦʝʚʦʡ ʢʠʩʣʦʪʳ ʠ ʚʢʣʘʜʘ ʵʪʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʚ ʧʦʚʳʰʝʥʠʝ ʧʨʠʩʧʦʩʦʙʠʪʝʣʴʥʳʭ ʠ 
ʟʘʱʠʪʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʦʨʛʘʥʠʟʤʘ ʚ ʫʩʣʦʚʠʷʭ ʜʣʠʪʝʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʬʠʟʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ 

ʚrʩʦʢʦʛʦʨʥʦʡ ʩʨʝʜʳ.    

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʩʣʝʜʩʪʚʠʡ ʧʨʠʤʝʥʝʥʠʷ ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ ʠ ʘʥʪʠʛʠʧʦʢʩʘʥʪʦʚ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʨʘʟʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʌɸɺ ʧʨʝʜʫʧʨʝʞʜʘʪʴ ʨʘʟʚʠʪʠʝ 

ʦʢʩʠʜʘʥʪʥʦʛʦ ʩʪʨʝʩʩʘ ʚ ʛʦʨʘʭ, ʘ ʪʘʢʞʝ ʦ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ  Ŭ-ʣʠʧʦʝʚʦʡ 

ʢʠʩʣʦʪʳ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʩʧʦʩʦʙʦʚ ʧʦʚʳʰʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʦʨʛʘʥʠʟʤʘ ʚ ʫʩʣʦʚʠʷʭ ʚʦʟʜʝʡʩʪʚʠʷ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ. 

ʄʝʪʦʜʠʢʠ 

ʆ ʚʣʠʷʥʠʠ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʞʠʚʦʪʥʳʭ ʩʫʜʠʣʠ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ 

ʧʦʚʝʜʝʥʠʷ ʢʨʳʩ ʚ ʪʝʩʪʝ ñʦʪʢʨʳʪʦʝ ʧʦʣʝò, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʠ 
ʠʥʬʦʨʤʘʪʠʚʥʳʤ ʪʝʩʪʦʤ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʚʣʠʷʥʠʷ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʚʝʱʝʩʪʚ ʥʘ ʵʤʦʮʠʦʥʘʣʴʥʦʝ 

ʩʦʩʪʦʷʥʠʝ ʠ ʜʚʠʛʘʪʝʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʞʠʚʦʪʥʳʭ (ɺʦʣʯʝʛʦʨʩʢʠʡ ʀ.ɸ. ʠ ʩʦʘʚʪ., 2003); ʦʮʝʥʠʚʘʣʘʩʴ 

ʪʘʢʞʝ ʬʠʟʠʯʝʩʢʘʷ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʞʠʚʦʪʥʳʭ (ʂʦʨʦʪʢʝʚʠʯ ʀ.ɻ., 2008).  

       ʀʩʧʦʣʴʟʦʚʘʥʥʦʝ ʚ ʨʘʙʦʪʝ çʦʪʢʨʳʪʦʝ ʧʦʣʝè ʧʨʝʜʩʪʘʚʣʷʣʦ ʩʦʙʦʡ ʤʘʥʝʞ (ʨʘʟʤʝʨʦʤ 80ʍ80 ʩʤ), 
ʨʘʟʜʝʣʝʥʥʳʡ   ʥʘ  ʢʚʘʜʨʘʪʳ ʩʦ ʩʪʦʨʦʥʦʡ 10 ʩʤ. ɺ ʮʝʥʪʨʝ ʢʘʞʜʦʛʦ ʢʚʘʜʨʘʪʘ ʥʘʭʦʜʠʣʦʩʴ ʦʪʚʝʨʩʪʠʝ  

ʜʠʘʤʝʪʨʦʤ 3,8 ʩʤ, ʚʳʩʦʪʘ ʙʦʢʦʚʳʭ ʩʪʝʥʦʢ ʘʢʪʦʛʨʘʬʘ ʩʦʩʪʘʚʣʷʣʘ 47 ʩʤ. ʇʦʚʝʜʝʥʠʝ ʞʠʚʦʪʥʦʛʦ ʚ 

çʦʪʢʨʳʪʦʤ ʧʦʣʝè ʠʟʫʯʘʣʠ ʚ ʪʝʯʝʥʠʝ 10 ʤʠʥ. ʇʨʦʚʦʜʠʣʠ ʨʝʛʠʩʪʨʘʮʠʶ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 
(ʩʤʝʥʘ ʢʚʘʜʨʘʪʦʚ), ʦʨʠʝʥʪʠʨʦʚʦʯʥʦʡ ʨʝʘʢʮʠʠ (ʚʝʨʪʠʢʘʣʴʥʳʝ ʩʪʦʡʢʠ), ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʧʦʚʝ-

ʜʝʥʠʷ (ʚʳʛʣʷʜʳʚʘʥʠʝ   ʯʝʨʝʟ ʦʪʚʝʨʩʪʠʷ),  ʛʨʫʤʠʥʛʘ, ʘʥʢʩʠʦʛʝʥʥʦʡ ʜʝʬʝʢʘʮʠʠ ʠ ʜʠʫʨʝʟʘ 

(ɺʦʣʯʝʛʦʨʩʢʠʡ ʀ.ɸ. ʠ ʩʦʘʚʪ., 2003).  
ʇʨʦʙʫ ʥʘ ʬʠʟʠʯʝʩʢʫʶ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʢʨʳʩ ï ʧʦʜʥʷʪʠʝ ʛʨʫʟʘ ʧʨʦʚʦʜʠʣʠ ʧʦ ʤʝʪʦʜʠʢʝ 

ʉʧʝʨʘʥʩʢʦʛʦ ʉ.ɺ. (ʂʦʨʦʪʢʝʚʠʯ ʀ.ɻ., 2008). ʂʨʳʩʫ ʩʘʞʘʣʠ ʥʘ ʩʝʪʯʘʪʫʶ ʧʣʘʩʪʠʥʢʫ ʩ ʧʨʠʢʨʝʧʣʝʥʥʦʡ 

ʮʝʧʴʶ ʛʨʫʟʠʢʦʚ (ʟʘ ʢʦʪʦʨʫʶ ʞʠʚʦʪʥʦʝ ʨʝʬʣʝʢʪʦʨʥʦ ʮʝʧʣʷʝʪʩʷ), ʟʘʪʝʤ  ʢʨʳʩʫ ʧʦʜʥʠʤʘʣʠ  ʟʘ ʭʚʦʩʪ, 

ʧʦʢʘ ʨʘʩʪʫʱʘʷ ʪʷʞʝʩʪʴ ʥʝ ʟʘʩʪʘʚʣʷʣʘ ʝʝ ʚʳʧʫʩʪʠʪʴ ʧʣʘʩʪʠʥʫ ʠʟ ʣʘʧʦʢ. ʋʯʠʪʳʚʘʣʩʷ ʤʘʢʩʠʤʘʣʴʥʳʡ 
ʚʝʩ ʛʨʫʟʘ, ʢʦʪʦʨʳʡ ʤʦʛʣʘ ʧʦʜʥʷʪʴ ʠ ʫʜʝʨʞʘʪʴ ʢʨʳʩʘ.  ɼʣʷ ʪʦʯʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʙʫ ʧʦʚʪʦʨʷʣʠ 

ʪʨʠ ʨʘʟʘ. 
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    ʉ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʩʨʦʯʥʳʭ ʬʠʟʠʦʣʦʛʦ-ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʥʘ ʬʠʟʠʯʝʩʢʫʶ 

ʥʘʛʨʫʟʢʫ  ʠʩʧʦʣʴʟʦʚʘʥʦ ʪʨʝʭʜʥʝʚʥʦʝ ʧʣʘʚʘʥʠʝ ʞʠʚʦʪʥʳʭ ʩ ʛʨʫʟʦʤ 10% ʦʪ ʤʘʩʩʳ ʪʝʣʘ  ʜʦ 

ʩʫʙ̡ʝʢʪʠʚʥʦʛʦ ʦʪʢʘʟʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ  ʚʦʜʳ 24-26
0
ʉ. ɺ ʢʘʯʝʩʪʚʝ ʩʨʝʜʩʪʚ ʢʦʨʨʝʢʮʠʠ, 

ʚʦʟʥʠʢʘʶɦ ʝʛʦ ʧʨʠ ʵʪʦʤ  ʩʪʨʝʩʩʦʚʦʛʦ ʩʦʩʪʦʷʥʠʝ,  ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ- ʘʢʪʠʚʥʳʝ 

ʚʝʱʝʩʪʚʘ - ʘʣʴʬʘ-ʣʠʧʦʝʚʘʷ ʢʠʩʣʦʪʘ, ʤʠʣʜʨʦʥʘʪ  ʠ ʚʠʥʧʦʮʝʪʠʥ. ʂʦʥʪʨʦʣʝʤ ʩʣʫʞʠʣʘ  

ʠʥʪʘʢʪʥʘʷ ʛʨʫʧʧʘ ʞʠʚʦʪʥʳʭ. ɺ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʥʪʝʥʩʠʚʥʘʷ 

ʬʠʟʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ ʧʨʠʚʦʜʠʪ  ʢ ʘʢʪʠʚʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʇʆʃ ʠ ʫʤʝʥʴʰʝʥʠʶ ɸʆɸ ʩʳʚʦʨʦʪʢʠ 

ʢʨʦʚʠ (ʉʦʥʴʢʠʥ ɺ.ɼ., 2007). ʇʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʚʚʝʜʝʥʠʝ ʘʥʪʠʦʢʠʩʜʘʥʪʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʩʥʠʞʝʥʠʶ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʠ ʢʦʥʝʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʇʆʃ ʠ ʫʩʠʣʝʥʠʶ ʘʥʪʠʦʢʠʩʣʠʪʝʣʴʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ. ʋʯʠʪʳʚʘʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʠʤʝʥʥʦ ʧʨʦʮʝʩʩʳ ʇʆʃ ʷʚʣʷʶʪʩʷ ʣʠʤʠʪʠʨʫʶʱʠʤʠ 

ʬʘʢʪʦʨʘʤʠ ʚ ʨʘʟʚʠʪʠʠ ʫʪʦʤʣʝʥʠʷ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʘʥʪʠʦʢʠʩʜʘʥʪʦʚ 

ʷʚʣʷʝʪʩʷ ʦʙʦʩʥʦʚʘʥʠʝʤ ʩ ʮʝʣʴʶ ʫʚʝʣʠʯʝʥʠʷ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʳʭ 

ʬʠʟʠʯʝʩʢʠʭ ʥʘʛʨʫʟʢʘʭ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

      ɺ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʘʥʥʦʡ ʩʝʨʠʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦʣʫʯʝʥʳ ʥʦʚʳʝ ʜʘʥʥʳʝ ʦ 

ʟʥʘʯʠʪʝʣʴʥʦʤ  ʠ ʜʦʩʪʦʚʝʨʥʦʤ ʧʦʚʳʰʝʥʠʠ ʧʦʢʘʟʘʪʝʣʷ ʚʳʥʦʩʣʠʚʦʩʪʠ ʠʩʧʳʪʫʝʤʳʭ ʞʠʚʦʪʥʳʭ ʧʨʠ 

ʠʥʪʝʥʩʠʚʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʝ ʚ ʫʩʣʦʚʠʷʭ ʥʠʟʢʦʛʦʨʴʷ, ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ 
ʚʚʝʜʝʥʠʝʤ Ŭ-LA (ʨʠʩ.1.). ɺ ʯʘʩʪʥʦʩʪʠ, ʧʨʠ ʦʜʥʦʨʘʟʦʚʦʤ ʚʚʝʜʝʥʠʠ ʧʨʝʧʘʨʘʪʘ ʦʪʤʝʯʝʥʦ ʧʦʚʳʰʝʥʠʝ 

(ʧʦ ʚʨʝʤʝʥʠ) ʩʧʦʩʦʙʥʦʩʪʠ ʞʠʚʦʪʥʳʭ ʜʝʨʞʘʪʴʩʷ ʥʘ ʚʦʜʝ ʩ ʛʨʫʟʦʤ ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʜʚʘ ʨʘʟʘ: ʩ 57,2+0,8 

ʩʝʢ ʚ ʛʨʫʧʧʝ ʧʣʘʮʝʙʦ ʜʦ 113,0+11,1 ʩʝʢ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ (p<0,01), ʘ ʧʨʠ  ʪʨʝʭʢʨʘʪʥʦʤ  
ʧʨʠʤʝʥʝʥʠʠ  Ŭ-LA  ʚʨʝʤʷ ʧʣʘʚʘʥʠʷ ʩ ʛʨʫʟʦʤ ʩʦʩʪʘʚʣʷʣʦ ʫʞʝ ʩ 382,8+56,3   ʩʝʢ ʚ ʛʨʫʧʧʝ  ʧʣʘʮʝʙʦ 

ʜʦ 815,4+81,3 ʩʝʢ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ (p<0,01).  ʇʨʠ ʵʪʦʤ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʵʬʬʝʢʪʳ ʚʪʦʨʦʛʦ 

ʧʨʝʧʘʨʘʪʘ ï ʤʠʣʜʨʦʥʘʪʘ, ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʘʥʪʠʦʢʩʠʜʘʥʪʘ, ʚʟʷʪʦʛʦ ʜʣʷ ʩʨʘʚʥʝʥʠʷ, ʫʩʪʫʧʘʣʠ Ŭ-LA  ʧʦ 
ʧʦʢʘʟʘʪʝʣʶ ʚʳʥʦʩʣʠʚʦʩʪʠ (ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʣʘʚʘʥʠʷ ʩ ʛʨʫʟʦʤ) ʧʨʘʢʪʠʯʝʩʢʠ ʚ 2 ʨʘʟʘ (p<0,01). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 1. ʀʟʤʝʥʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʬʠʟʠʯʝʩʢʦʡ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʠ ʠʥʪʝʥʩʠʚʥʦʡ ʬʠʟʠʯʝʩʢʦʡ 

ʥʘʛʨʫʟʢʝ çʧʣʘʚʘʥʠʝ ʚ ʚʦʜʝè ʧʦʩʣʝ 6-ʜʥʝʚʥʦʛʦ ʚʚʝʜʝʥʠʷ ʙʠʦʨʝʛʫʣʷʪʦʨʦʚ. 
I ï çʧʣʘʮʝʙʦè,   II-ʤʠʣʜʨʦʥʘʪ ,   III  ï Ŭ ïʣʠʧʦʝʚʘʷ ʢʠʩʣʦʪʘ,   IV ï ʚʠʥʧʦʮʝʪʠʥ. 

ʇʦ ʦʩʠ ʦʨʜʠʥʘʪ ï ʚʨʝʤʷ ʧʣʘʚʘʥʠʷ ʚ ʚʦʜʝ (t=+24 -26
0
ʉ) ʚ ʤʠʥʫʪʘʭ;  

ʧʦ ʦʩʠ ʘʙʩʮʠʩʩ ï ʜʥʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ; ʧ=10; **-ʨ<0,02; ***-ʨ<0,01. 
  

 ɺʳʰʝʠʟʣʦʞʝʥʥʦʝ ʧʦʟʚʦʣʷʝʪ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʚʚʝʜʝʥʠʝ ʘ-ʣʠʧʦʝʚʦʡ ʢʠʩʣʦʪʳ ʠʩʧʳʪʫʝʤʳʭ 

ʞʠʚʦʪʥʳʭ ʧʨʠ ʠʥʪʝʥʩʠʚʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʝ ʚ ʫʩʣʦʚʠʷʭ ʥʠʟʢʦʛʦʨʴʷ (760 ʤ), ʦʙʣʘʜʘʝʪ 
ʙʦʣhɹʠʤ ʵʬʬʝʢʪʦʤ ʚ ʘʩʧʝʢʪʝ ʧʦʚʳʰʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʦʨʛʘʥʠʟʤʘ.   

        ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʧʝʨʚʫʶ, ʦʩʪʨʫʶ ʬʘʟʫ 

ʘʜʘʧʪʘʮʠʠ ʚ ʚʳʩʦʢʦʛʦʨʴʝ (3200 ʤ; +15Üʉ; 1-ʝ ʠ 7-ʝ ʩʫʪʢʠ) ʦʪʤʝʯʘʶʪʩʷ ʩʜʚʠʛʠ ʚ ʧʦʚʝʜʝʥʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʢʨʳʩ. ʕʪʦ ʧʨʦʷʚʠʣʦʩʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳʤ ʩʥʠʞʝʥʠʝʤ ʧʦʢʘʟʘʪʝʣʝʡ ʣʦʢʦʤʦʮʠʠ 
ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ. ʉʝʤʠʜʥʝʚʥʳʡ ʢʫʨʩ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʪʝʨʘʧʠʠ ʩ ʧʦʤʦʱʴʶ Ŭ-LA ʢ 

14-ʤ ʩʫʪʢʘʤ ʧʨʝʙʳʚʘʥʠʷ ʚ ʚʳʩʦʢʦʛʦʨʴʝ ʧʨʠʚʝʣ ʢ ʥʠʚʝʣʠʨʦʚʘʥʠʶ ʚʳʨʘʞʝʥʥʦʩʪʠ ʧʦʚʝʜʝʥʯʝʩʢʠʭ 

ʩʜʚʠʛʦʚ ʚ ʦʪʥʦʰʝʥʠʠ ʪʘʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʢ ʣʦʢʦʤʦʮʠʷ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʝ ʧʦʚʝʜʝʥʠʝ (ʈʠʩ.2). 
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ʈʠʩ. 2. ʀʟʤʝʥʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʣʦʢʦʤʦʮʠʠ ʢʨʳʩ ʧʨʠ ʜʝʡʩʪʚʠʠ ʙʠʦʨʝʛʫʣʷʪʦʨʦʚ  

ʚ ʫʩʣʦʚʠʷʭ ʥʠʟʢʦ- ʠ ʚʳʩʦʢʦʛʦʨʴʷ. 

ʆʙʦʟʥʘʯʝʥʠʷ: ʂ ïʢʦʥʪʨʦʣʴ,ʇ- çʧʣʘʮʝʙʦè, ʄ- ʤʠʣʜʨʦʥʘʪ, Ŭ- Ŭ-ʣʠʧʦʝʚʘʷ ʢʠʩʣʦʪʘ. 

ʂʦʥʪʨʦʣʴ (760ʤ.ʥ.ʫʨ.ʤ.); 1-, 7-, 14-, 45-ʩʫʪʢʠ ʵʢʩʧʦʟʠʮʠʠ ʚ ʚʳʩʦʢʦʛʦʨʴʝ (3200 ʤ.ʥ.ʫʨ.ʤ.) 
ʇʦ ʦʩʠ ʘʙʩʮʠʩʩ- ʠʩʩʣʝʜʫʝʤʳʝ ʘʥʪʠʦʢʩʠʜʘʥʪʳ, ʧʦ ʦʩʠ ʦʨʜʠʥʘʪ ï ʚʝʩ ʧʦʜʥʷʪʦʛʦ ʛʨʫʟʘ  ʚ ʛʨʘʤʤʘʭ 

ʇʨʠʤʝʯʘʥʠʝ: * - ʨ< 0,05; ** - ʨ<0,02; ***- ʨ< 0,01 (ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ); ʧ= 10. 

  
 ʀʩʧʦʣʴʟʦʚʘʥʥʳʝ ʧʨʠ ʜʣʠʪʝʣʴʥʦʡ ʘʜʘʧʪʘʮʠʠ ʚ ʛʦʨʘʭ ʌɸɺ - Ŭ-LA ʠ ʤʠʣʜʨʦʥʘʪ,  

ʧʨʦʜʝʤʦʩʪʨʠʨʦʚʘʣʠ ʟʥʘʯʠʪʝʣʴʥʳʡ  lyso-PL-ʦʨʛʘʥʠʯʠʚʘʶʱʠʡ ʧʦʪʝʥʮʠʘʣ. ɼʘʥʥʳʡ ʵʬʬʝʢʪ ʦʪʨʘʟʠʣʩʷ 

ʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ ʞʠʚʦʪʥʳʭ ʧʨʠ ʪʝʩʪʠʨʦʚʘʥʠʠ ʢʨʳʩ ʚ ñʦʪʢʨʳʪʦʤ ʧʦʣʝò ʢ 45-ʤ ʩʫʪʢʘʤ 
ʠ ʩʪʘʙʠʣʠʟʘʮʠʝʡ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʚʝʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʪʣʠʯʘʣʠʩʴ ʦʪ 

ʢʦʥʪʨʦʣʴʥʳʭ (ʥʠʟʢʦʛʦʨʥʳʭ) ʟʥʘʯʝʥʠʡ. ʂʨʦʤʝ ʪʦʛʦ, ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʠ ʜʦʩʪʦʚʝʨʥʦʝ 

ʧʦʚʳʰʝʥʠʝ ʬʠʟʠʯʝʩʢʦʡ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʞʠʚʦʪʥʳʭ ʢ 45-ʤ ʩʫʪʢʘʤ ʚ ʛʨʫʧʧʘʭ ʢʨʳʩ, ʢʦʪʦʨʳʤ 

ʚʚʦʜʠʣʠ ʘʥʪʠʦʢʩʠʜʘʥʪʳ - ʧʦʢʘʟʘʪʝʣʴ  ʫʩʧʝʰʥʦʡ ʘʜʘʧʪʘʮʠʠ ʞʠʚʦʪʥʳʭ (ɸʛʘʜʞʘʥʷʥ ʅ.ɸ., 2002) (ʈʠʩ. 
3). 

 
 

       
        

        

        

        

        

        

        

        

        

        

        

        

        

        

        
ʈʠʩ. 3. ʀʟʤʝʥʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʬʠʟʠʯʝʩʢʦʡ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʢʨʳʩ ʧʨʠ ʜʝʡʩʪʚʠʠ ʙʠʦʨʝʛʫʣʷʪʦʨʦʚ   

ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʛʦʨʴʷ (3200 ʤ.ʥ.ʫʨ.ʤ., 45 ʜʥʝʡ ʵʢʩʧʦʟʠʮʠʠ). 

ʇʨʠʤʝʯʘʥʠʝ: * - ʨ< 0,05; (ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ); ʧ= 10. 


