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ʉʩʳʣʢʘ ʜʣʷ ʮʠʪʠʨʦʚʘʥʠʷ ʵʪʦʡ ʩʪʘʪʴʠ: 
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ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʧʦʜʛʦʪʦʚʣʝʥʘ ʚ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʧʦ ʧʨʦʝʢʪʥʦʡ ʯʘʩʪʠ ʛʦʩ. ʟʘʜʘʥʠʷ ˉ 9.1073.2014/ʂ ʦʪ 

17.07.2014 ʚ ʩʬʝʨʝ ʥʘʫʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʋɼʂ 62 

ʂʫʮʴ ɺʣʘʜʠʤʠʨ ɸʥʜʨʝʝʚʠʯ 
ʌɻɹʆʋ ɺʆ çʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɹʘʫʤʘʥʘè, ʈʦʩʩʠʷ, ʄʦʩʢʚʘ1 

ʀʥʞʝʥʝʨ-ʠʩʩʣʝʜʦʚʘʪʝʣʴ 

E-mail: vlankuts@gmail.com 

 

ʅʠʢʦʣʘʝʚ ʉʝʨʛʝʡ ʄʠʭʘʡʣʦʚʠʯ 
ʌɻɹʆʋ ɺʆ çʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɹʘʫʤʘʥʘè, ʈʦʩʩʠʷ, ʄʦʩʢʚʘ 

ʀʥʞʝʥʝʨ-ʠʩʩʣʝʜʦʚʘʪʝʣʴ 

E-mail: nikolaev.sergei@outlook.com 

 

ʀʚʘʥʦʚ ʀʣʴʷ ʀʛʦʨʝʚʠʯ 
ʌɻɹʆʋ ɺʆ çʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɹʘʫʤʘʥʘè, ʈʦʩʩʠʷ, ʄʦʩʢʚʘ 

ʀʥʞʝʥʝʨ-ʠʩʩʣʝʜʦʚʘʪʝʣʴ 

E-mail: ivanovilig@yandex.ru 

ʄʝʪʦʜ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ ʘʚʪʦʢʦʣʝʙʘʥʠʡ ʫʟʣʦʚ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʧʨʠ ʬʨʝʟʝʨʥʦʡ ʦʙʨʘʙʦʪʢʝ. 

ʏʘʩʪʴ 1: ʆʧʠʩʘʥʠʝ ʠ ʘʧʨʦʙʘʮʠʷ ʘʣʛʦʨʠʪʤʘ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ 

ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥ ʥʦʚʳʡ ʤʝʪʦʜ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ ʘʚʪʦʢʦʣʝʙʘʥʠʡ ʧʨʠ 

ʬʨʝʟʝʨʦʚʘʥʠʠ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ʥʘʣʠʯʠʝ ʘʚʪʦʢʦʣʝʙʘʥʠʡ ʚ ʩʠʩʪʝʤʝ ʠʥʩʪʨʫʤʝʥʪ-ʜʝʪʘʣʴ 

ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʬʘʢʪʦʨʦʚ, ʩʥʠʞʘʶʱʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʬʨʝʟʝʨʦʚʘʥʠʷ 

ʩʣʦʞʥʦʧʨʦʬʠʣʴʥʳʭ ʧʦʜʘʪʣʠʚʳʭ ʜʝʪʘʣʝʡ. ɺʦʟʥʠʢʥʦʚʝʥʠʝ ʘʚʪʦʢʦʣʝʙʘʥʠʡ, ʠʣʠ ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ 

ʯʘʪʪʝʨʘ, ʚ ʧʨʦʮʝʩʩʝ ʬʨʝʟʝʨʦʚʘʥʠʷ ʧʨʠʚʦʜʷʪ ʢ ʟʥʘʯʠʪʝʣʴʥʳʤ ʘʤʧʣʠʪʫʜʘʤ ʚʠʙʨʘʮʠʡ 

ʠʥʩʪʨʫʤʝʥʪʘ/ʜʝʪʘʣʠ ʠ ʩʠʣ ʨʝʟʘʥʠʷ. ʏʘʪʪʝʨ ʧʨʦʠʩʭʦʜʷʪ ʥʘ ʯʘʩʪʦʪʝ ʙʣʠʟʢʦʡ ʢ ʦʜʥʦʡ ʠʟ 

ʩʦʙʩʪʚʝʥʥʳʭ ʯʘʩʪʦʪ ʩʠʩʪʝʤʳ. 

ɸʚʪʦʨʘʤʠ ʩʪʘʪʴʠ ʨʘʟʨʘʙʦʪʘʥ ʘʣʛʦʨʠʪʤ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ ʘʚʪʦʢʦʣʝʙʘʥʠʡ ʥʘ ʦʩʥʦʚʝ 

ʦʙʨʘʙʦʪʢʠ ʚʨʝʤʝʥʥʦʛʦ ʦʪʢʣʠʢʘ ʩʠʩʪʝʤʳ. ɺ ʦʩʥʦʚʝ ʤʝʪʦʜʘ ʣʝʞʠʪ ʘʥʘʣʠʟ ʩʠʥʛʫʣʷʨʥʦʛʦ ʩʧʝʢʪʨʘ, 

ʢʦʪʦʨʳʡ, ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʜʝʤʦʜʫʣʷʮʠʝʡ ʠ ʬʠʣʴʪʨʘʮʠʝʡ, ʧʦʟʚʦʣʷʝʪ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʢʦʤʧʦʥʝʥʪʳ 

ʚʨʝʤʝʥʥʦʛʦ ʦʪʢʣʠʢʘ. ʆʪʥʦʰʝʥʠʝ ʘʤʧʣʠʪʫʜʳ ʢʦʣʝʙʘʥʠʡ ʩʠʩʪʝʤʳ ʥʘ ʯʘʩʪʦʪʝ, ʥʝ ʢʨʘʪʥʦʡ ʯʘʩʪʦʪʝ 

ʧʨʦʭʦʞʜʝʥʠʷ ʨʝʞʫʱʠʭ ʢʨʦʤʦʢ ʢ ʤʘʢʩʠʤʘʣʴʥʦʡ ʘʤʧʣʠʪʫʜʝ ʢʦʣʝʙʘʥʠʡ ʥʘ ʯʘʩʪʦʪʝ, ʢʨʘʪʥʦʡ 

                                           

1 105005, ʫʣ. 2-ʘʷ ɹʘʫʤʘʥʩʢʘʷ 5 

http://naukovedenie.ru/
http://naukovedenie.ru/
http://naukovedenie.ru/
http://naukovedenie.ru/vol8-6.php
http://naukovedenie.ru/PDF/132TVN616.pdf


Ȯɓɘɋɖɓɋɘ-ɌəɖɓɆɑ çȳȦȹȰȴȨȫȪȫȳȮȫè 
http://naukovedenie.ru  

ȸɔɒ 8, ɷ6 (ɓɔɥɇɖɢ - ɊɋɐɆɇɖɢ 2016) 
publishing@naukovedenie.ru   

 
 
 

 

2 

http://naukovedenie.ru   132TVN616 

ʯʘʩʪʦʪʝ ʧʨʦʭʦʞʜʝʥʠʷ ʨʝʞʫʱʠʭ ʢʨʦʤʦʢ ʷʚʣʷʝʪʩʷ ʠʥʜʠʢʘʪʦʨʦʤ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʯʘʪʪʝʨʘ ʚ 

ʩʠʩʪʝʤʝ. 

ʊʝʩʪʠʨʦʚʘʥʠʝ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʧʨʦʚʝʜʝʥʦ ʥʘ ʚʨʝʤʝʥʥʳʭ ʨʝʘʣʠʟʘʮʠʷʭ, 

ʧʦʣʫʯʝʥʥʳʭ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʯʠʩʣʝʥʥʦʛʦ ʤʥʦʛʦʚʘʨʠʘʥʪʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʜʠʥʘʤʠʢʠ ʧʣʦʩʢʦʛʦ 

ʬʨʝʟʝʨʦʚʘʥʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʘ ʦʧʨʝʜʝʣʝʥʘ ʯʘʩʪʦʪʘ ʠ ʘʤʧʣʠʪʫʜʘ ʘʚʪʦʢʦʣʝʙʘʥʠʡ, 

ʚʦʟʥʠʢʘʶʱʠʭ ʥʘ ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʘʭ ʦʙʨʘʙʦʪʢʠ. 

ɸʚʪʦʨʘʤʠ ʧʨʝʜʣʦʞʝʥʘ ʥʦʚʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʤʥʦʛʦʚʘʨʠʘʥʪʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ ʬʨʝʟʝʨʦʚʘʥʠʷ - ʢʘʨʪʘ ʨʝʞʠʤʦʚ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʥʘʟʥʘʯʠʪʴ 

ʧʘʨʘʤʝʪʨʳ ʨʝʞʠʤʦʚ ʦʙʨʘʙʦʪʢʠ, ʧʨʠ ʢʦʪʦʨʳʭ ʚ ʩʠʩʪʝʤʝ ʥʝ ʙʫʜʫʪ ʚʦʟʥʠʢʘʪʴ ʘʚʪʦʢʦʣʝʙʘʥʠʷ, ʯʪʦ 

ʙʣʘʛʦʧʨʠʷʪʥʦ ʩʢʘʞʝʪʩʷ ʥʘ ʧʨʦʮʝʩʩʝ ʦʙʨʘʙʦʪʢʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʧʦʢʘʟʘʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʜʣʷ ʨʝʰʝʥʠʷ 

ʟʘʜʘʯʠ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ ʯʘʪʪʝʨʘ ʠ ʥʘʟʥʘʯʝʥʠʠ ʚʠʙʨʦʫʩʪʦʡʯʠʚʳʭ ʨʝʞʠʤʦʚ ʬʨʝʟʝʨʦʚʘʥʠʷ 

ʧʦʜʘʪʣʠʚʳʭ ʜʝʪʘʣʝʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʚʪʦʢʦʣʝʙʘʥʠʷ; ʜʝʪʝʢʪʠʨʦʚʘʥʠʝ ʯʘʪʪʝʨʘ; ʜʠʥʘʤʠʢʘ ʬʨʝʟʝʨʦʚʘʥʠʷ; 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʝʟʘʥʠʷ; ʩʠʥʛʫʣʷʨʥʳʡ ʩʧʝʢʪʨʘʣʴʥʳʡ ʘʥʘʣʠʟ; ʤʝʪʦʜ ʛʣʘʚʥʳʭ ʢʦʤʧʦʥʝʥʪ; 

ʜʝʤʦʜʫʣʷʮʠʷ; ʬʠʣʴʪʨʘʮʠʷ 

 

ɺʚʝʜʝʥʠʝ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʟʘʜʘʯ ʧʨʠ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʬʨʝʟʝʨʦʚʘʥʠʝʤ 

ʜʝʪʘʣʝʡ ʷʚʣʷʝʪʩʷ ʚʳʙʦʨ ʧʘʨʘʤʝʪʨʦʚ ʨʝʞʠʤʦʚ ʦʙʨʘʙʦʪʢʠ. ʇʨʠ ʥʝʢʦʪʦʨʦʤ ʩʦʯʝʪʘʥʠʠ ʧʘʨʘʤʝʪʨʦʚ 

ʚ ʩʠʩʪʝʤʝ ʠʥʩʪʨʫʤʝʥʪ-ʜʝʪʘʣʴ ʚʦʟʥʠʢʘʶʪ ʘʚʪʦʢʦʣʝʙʘʥʠʷ, ʪ.ʥ. çʯʘʪʪʝʨè, ʢʦʪʦʨʳʝ ʥʝʛʘʪʠʚʥʦ 

ʩʢʘʟʳʚʘʶʪʩʷ ʥʘ ʧʦʢʘʟʘʪʝʣʷʭ ʢʘʯʝʩʪʚʘ ʦʙʨʘʙʦʪʢʠ ʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʩʢʦʨʝʥʥʦʤʫ ʠʟʥʦʩʫ 

ʠʥʩʪʨʫʤʝʥʪʘ ʠ ʫʟʣʦʚ ʩʪʘʥʢʘ. 

ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥ ʥʦʚʳʡ ʘʣʛʦʨʠʪʤ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ ʘʚʪʦʢʦʣʝʙʘʥʠʡ ʧʨʠ 

ʬʨʝʟʝʨʦʚʘʥʠʠ, ʧʦʟʚʦʣʷʶʱʠʡ ʦʧʨʝʜʝʣʠʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʨʝʞʠʤʦʚ ʦʙʨʘʙʦʪʢʠ, ʧʨʠ 

ʢʦʪʦʨʳʭ ʥʝ ʚʦʟʥʠʢʘʶʪ ʘʚʪʦʢʦʣʝʙʘʥʠʷ ʚ ʩʠʩʪʝʤʝ ʠʥʩʪʨʫʤʝʥʪ-ʜʝʪʘʣʴ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦʚʳʩʠʪʴ 

ʢʘʯʝʩʪʚʦ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʨʦʮʝʩʩʘ. 

ʀʥʪʝʨʝʩ ʢ ʧʨʦʙʣʝʤʝ ʘʚʪʦʢʦʣʝʙʘʥʠʡ ʧʨʠ ʬʨʝʟʝʨʦʚʘʥʠʠ ʩʪʨʝʤʠʪʝʣʴʥʦ ʨʘʩʪʸʪ (ʨʠʩ. 1) [1] ʠ 

ʦʙʫʩʣʦʚʣʝʥ ʚʳʩʦʢʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʢʘʯʝʩʪʚʫ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʜʝʪʘʣʝʡ, ʘ ʪʘʢʞʝ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʩʦʟʜʘʚʘʪʴ ʜʝʪʘʣʠ ʩʣʦʞʥʦʡ ʛʝʦʤʝʪʨʠʠ ʠʟ ʪʨʫʜʥʦʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

 

ʈʠʩʫʥʦʢ 1. ʂʦʣʠʯʝʩʪʚʦ ʧʫʙʣʠʢʫʝʤʳʭ ʨʘʙʦʪ ʧʦ ʧʨʦʙʣʝʤʝ ʘʚʪʦʢʦʣʝʙʘʥʠʡ ʧʨʠ ʬʨʝʟʝʨʦʚʘʥʠʠ [1] 
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ʆ ʥʘʣʠʯʠʠ ʘʚʪʦʢʦʣʝʙʘʥʠʡ ʚ ʩʠʩʪʝʤʝ ʛʦʚʦʨʠʪ ʨʷʜ ʧʨʠʟʥʘʢʦʚ [2]: ʢʦʣʝʙʘʥʠʷ ʩʠʩʪʝʤʳ 

ʧʨʦʠʩʭʦʜʷʪ ʥʘ ʯʘʩʪʦʪʝ, ʦʪʣʠʯʥʦʡ ʦʪ ʯʘʩʪʦʪʳ ʧʨʦʭʦʞʜʝʥʠʷ ʨʝʞʫʱʠʭ ʢʨʦʤʦʢ ʠ ʩʪʨʝʤʷʱʝʡʩʷ ʢ 

ʦʜʥʦʡ ʠʟ ʩʦʙʩʪʚʝʥʥʳʭ ʯʘʩʪʦʪ ʩʠʩʪʝʤʳ; ʘʤʧʣʠʪʫʜʳ ʢʦʣʝʙʘʥʠʡ ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʘʩʪʘʶʪ. ɸʥʘʣʠʟ 

ʠʤʝʥʥʦ ʵʪʠʭ ʧʨʠʟʥʘʢʦʚ ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ ʤʝʪʦʜʦʚ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ ʘʚʪʦʢʦʣʝʙʘʥʠʡ ʧʦ ʩʠʛʥʘʣʫ 

ʠʟʤʝʨʝʥʠʡ. ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʤʝʪʦʜʳ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ, ʠʩʧʦʣʴʟʫʶʱʠʝʩʷ ʥʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ. 

ʊʘʙʣʠʮʘ 1 

ʄʝʪʦʜʳ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ ʘʚʪʦʢʦʣʝʙʘʥʠʡ ʧʨʠ ʬʨʝʟʝʨʦʚʘʥʠʠ (ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ) 

 ̄
ʉʧʦʩʦʙ ʦʙʨʘʙʦʪʢʠ 

ʩʠʛʥʘʣʘ 

ʂʨʠʪʝʨʠʡ 

ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ 
ʆʧʠʩʘʥʠʝ 

1 [2] ----- 

ʀʟʤʝʨʷʝʤʦʝ ʟʥʘʯʝʥʠʝ 

ʘʤʧʣʠʪʫʜʳ ʩʠʛʥʘʣʘ 

ʧʨʝʚʳʰʘʝʪ ʧʦʨʦʛʦʚʦʝ 

ʟʥʘʯʝʥʠʝ 

ɺʳʯʠʩʣʷʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 

ʘʤʧʣʠʪʫʜʳ ʩʠʛʥʘʣʘ ʠ ʩʨʘʚʥʠʚʘʝʪʩʷ ʩ 

ʧʦʨʦʛʦʚʳʤ. ʇʦʨʦʛʦʚʦʝ ʟʥʘʯʝʥʠʝ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘ ʫʩʪʦʡʯʠʚʳʭ ʨʝʞʠʤʘʭ. 

2 [2] 
ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ 

ʌʫʨʴʝ 

ʏʘʩʪʦʪʘ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʧʠʢʘ ʚ ʩʧʝʢʪʨʝ ʩʠʛʥʘʣʘ 

ʥʝ ʢʨʘʪʥʘ ʯʘʩʪʦʪʝ 

ʧʨʦʭʦʞʜʝʥʠʷ ʨʝʞʫʱʠʭ 

ʢʨʦʤʦʢ 

ʇʦ ʩʧʝʢʪʨʫ ʠʟʤʝʨʝʥʥʦʛʦ ʩʠʛʥʘʣʘ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʯʘʩʪʦʪʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ 

ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʟʥʘʯʝʥʠʶ ʘʤʧʣʠʪʫʜʳ. 

ʇʨʦʚʦʜʠʪʩʷ ʩʨʘʚʥʝʥʠʝ ʠʟʤʝʨʝʥʥʦʡ ʯʘʩʪʦʪʳ ʠ 

ʯʘʩʪʦʪ, ʢʨʘʪʥʳʭ ʯʘʩʪʦʪʝ ʧʨʦʭʦʞʜʝʥʠʷ 

ʨʝʞʫʱʠʭ ʢʨʦʤʦʢ. 

3 [2] ----- 

ɿʥʘʯʝʥʠʝ ʜʠʩʧʝʨʩʠʠ 

ʦʪʩʯʝʪʦʚ ʩʠʛʥʘʣʘ, 

ʩʥʠʤʘʝʤʳʭ ʦʜʠʥ ʨʘʟ ʟʘ 

ʦʙʦʨʦʪ ʧʨʝʚʳʰʘʝʪ 

ʧʦʨʦʛʦʚʦʝ ʟʥʘʯʝʥʠʝ 

ɺʳʯʠʩʣʷʝʪʩʷ ʟʥʘʯʝʥʠʝ ʜʠʩʧʝʨʩʠʠ ʦʪʩʯʝʪʦʚ 

ʩʠʛʥʘʣʘ, ʩʥʠʤʘʝʤʳʭ ʨʘʟ ʟʘ ʦʙʦʨʦʪ: 

„
В ὼ ὼ

ὔ ρ
 

ὼ
В ὼ

ὔ
 

ʠ ʩʨʘʚʥʠʚʘʝʪʩʷ ʩ ʧʦʨʦʛʦʚʳʤ ʟʥʘʯʝʥʠʝʤ, 

ʦʧʨʝʜʝʣʝʥʥʳʤ ʥʘ ʫʩʪʦʡʯʠʚʳʭ ʨʝʞʠʤʘʭ. 

4 [3, 4, 

5] 

ɼʝʤʦʜʫʣʷʮʠʷ ʩ 

ʧʦʩʣʝʜʫʶʱʝʡ 

ʬʠʣʴʪʨʘʮʠʝʡ 

ʆʙʨʘʙʦʪʘʥʥʳʡ ʩʠʛʥʘʣ 

ʧʨʝʚʳʰʘʝʪ ʧʦʨʦʛʦʚʦʝ 

ʟʥʘʯʝʥʠʝ 

ʀʟʤʝʨʷʝʤʳʡ ʩʠʛʥʘʣ ʫʤʥʦʞʘʝʪʩʷ ʥʘ 

ʛʘʨʤʦʥʠʢʫ ʩ ʯʘʩʪʦʪʦʡ, ʢʨʘʪʥʦʡ ʯʘʩʪʦʪʝ 

ʧʨʦʭʦʞʜʝʥʠʷ ʟʫʙʘ (ʜʝʤʦʜʫʣʷʮʠʷ), ʧʦʩʣʝ ʯʝʛʦ 

ʧʨʦʧʫʩʢʘʝʪʩʷ ʯʝʨʝʟ ʌʅʏ. ʀʩʩʣʝʜʫʝʪʩʷ 

ʠʟʤʝʥʝʥʠʝ ʦʙʨʘʙʦʪʘʥʥʦʛʦ ʩʠʛʥʘʣʘ. 

5 

[3, 6] 

ʄʦʜʝʣʴ Box-Jenkins 

ώὸ  ὄήόὸ 
ρ

Ὀή
Ὡὸ 

ʇʨʝʚʳʰʝʥʠʝ ʜʠʩʧʝʨʩʠʠ 

ʧʦʨʦʛʦʚʦʛʦ ʟʥʘʯʝʥʠʷ 

ʄʦʜʝʣʴ Box-Jenkins ʦʪʥʦʩʠʪʩʷ ʢ 

ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʘʤ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ 

ʘʚʪʦʢʦʣʝʙʘʥʠʡ. ʉʣʘʛʘʝʤʦʝ ὄήόὸ 

ʦʧʠʩʳʚʘʝʪ ʚʳʥʫʞʜʝʥʥʳʝ ʢʦʣʝʙʘʥʠʷ, ʘ 

Ὡὸ - ʘʚʪʦʢʦʣʝʙʘʥʠʷ. ʉ ʧʦʤʦʱʴʶ 

ʩʧʝʮʠʘʣʴʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʚʳʯʠʩʣʷʶʪʩʷ 

ʢʦʵʬʬʠʮʠʝʥʪʳ ʤʦʜʝʣʠ ʠ ʜʠʩʧʝʨʩʠʷ ʙʝʣʦʛʦ 

ʰʫʤʘ - Ὡὸ. ɺʦʟʨʘʩʪʘʥʠʝ ʜʠʩʧʝʨʩʠʠ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʦʟʥʠʢʥʦʚʝʥʠʠ 

ʘʚʪʦʢʦʣʝʙʘʥʠʡ. ʉ ʧʦʤʦʱʴʶ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʧʦʣʠʥʦʤʘ Ὀή ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʯʘʩʪʦʪʫ 

ʘʚʪʦʢʦʣʝʙʘʥʠʡ. 

6 [15, 

16,17] 

ɺʝʡʚʣʝʪ-

ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ 

ɼʦʣʷ ʜʠʩʧʝʨʩʠʠ ʩʠʛʥʘʣʘ 

ʚ ʯʘʩʪʦʪʥʦʤ ʜʠʘʧʘʟʦʥʝ 

ʧʨʝʚʳʰʘʝʪ ʧʦʨʦʛʦʚʦʝ 

ʟʥʘʯʝʥʠʝ 

ʉʠʛʥʘʣ ʧʨʦʧʫʩʢʘʝʪʩʷ ʯʝʨʝʟ ʚʝʡʚʣʝʪ-ʬʠʣʴʪʨ, 

ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʩʦʩʪʘʚʣʷʶʱʠʝ ʩʠʛʥʘʣʘ ʚ 

ʨʘʟʥʳʭ ʯʘʩʪʦʪʥʳʭ ʜʠʘʧʘʟʦʥʘʭ. ɺʳʯʠʩʣʷʝʪʩʷ 

ʜʠʩʧʝʨʩʠʷ ʩʠʛʥʘʣʘ ʚ ʢʘʞʜʦʤ ʜʠʘʧʘʟʦʥʝ, ʠ 

ʜʦʣʷ ʵʪʦʡ ʜʠʩʧʝʨʩʠʠ ʚ ʩʫʤʤʘʨʥʦʡ. ʇʨʠ 

ʧʨʝʚʳʰʝʥʠʠ ʜʠʩʧʝʨʩʠʠ ʧʦʨʦʛʦʚʦʛʦ ʟʥʘʯʝʥʠʷ 

ʜʝʪʝʢʪʠʨʫʶʪʩʷ ʘʚʪʦʢʦʣʝʙʘʥʠʷ. 
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ʉʧʠʩʦʢ ʤʝʪʦʜʦʚ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ ʘʚʪʦʢʦʣʝʙʘʥʠʡ, ʧʨʠʚʝʜʝʥʥʳʡ ʚ ʪʘʙʣʠʮʝ 1, ʥʝ ʷʚʣʷʝʪʩʷ 

ʧʦʣʥʳʤ, ʦʜʥʘʢʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʧʦʜʭʦʜʦʚ ʦʙʨʘʙʦʪʢʘ ʩʠʛʥʘʣʘ ʧʨʦʚʦʜʠʪʩʷ ʦʜʥʠʤ ʠʟ 

ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʩʧʦʩʦʙʦʚ. ʂʘʞʜʳʡ ʠʟ ʤʝʪʦʜʦʚ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ ʠʤʝʝʪ ʥʝʜʦʩʪʘʪʢʠ: ʪʨʫʜʥʦ 

ʚʳʙʨʘʪʴ ʢʦʨʨʝʢʪʥʦʝ ʧʦʨʦʛʦʚʦʝ ʟʥʘʯʝʥʠʝ ʢʨʠʪʝʨʠʷ, ʥʝ ʚʩʝ ʤʝʪʦʜʳ ʧʦʟʚʦʣʷʶʪ ʦʧʨʝʜʝʣʠʪʴ 

ʯʘʩʪʦʪʫ ʘʚʪʦʢʦʣʝʙʘʥʠʡ, ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʨʘʙʦʪʳ ʥʝʢʦʪʦʨʳʭ ʘʣʛʦʨʠʪʤʦʚ ʚʳʩʦʢʠ, 

ʩʣʦʞʥʦʩʪʴ ʘʣʛʦʨʠʪʤʦʚ ʦʙʨʘʙʦʪʢʠ ʩʠʛʥʘʣʘ. 

ɸʚʪʦʨʘʤʠ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʨʘʟʨʘʙʦʪʘʥ ʧʦʥʷʪʥʳʡ ʠ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʘʣʛʦʨʠʪʤ 

ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ ʘʚʪʦʢʦʣʝʙʘʥʠʡ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʚʤʝʩʪʥʦ ʩʦ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʠʥʘʤʠʢʠ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʬʨʝʟʝʨʦʚʘʥʠʷ ʧʦʜʘʪʣʠʚʳʭ ʜʝʪʘʣʝʡ [14, 15]. ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʠʪ ʚʳʙʨʘʪʴ 

ʦʧʪʠʤʘʣʴʥʳʝ ʨʝʞʠʤʳ ʦʙʨʘʙʦʪʢʠ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʝʪʘʣʝʡ, ʚ ʯʘʩʪʥʦʩʪʠ, ʣʦʧʘʪʦʢ ʢʦʤʧʨʝʩʩʦʨʘ ʛʘʟʦʪʫʨʙʠʥʥʳʭ ʜʚʠʛʘʪʝʣʝʡ. 

 

ʆʧʠʩʘʥʠʝ ʘʣʛʦʨʠʪʤʘ 

ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʘʣʛʦʨʠʪʤ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ ʘʚʪʦʢʦʣʝʙʘʥʠʡ ʦʪʥʦʩʠʪʩʷ ʢ ʤʝʪʦʜʘʤ ʘʥʘʣʠʟʘ 

ʚʨʝʤʝʥʥʳʭ ʩʠʛʥʘʣʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʧʨʦʮʝʩʩʝ ʬʨʝʟʝʨʦʚʘʥʠʷ. ɺ ʢʘʯʝʩʪʚʝ ʩʠʛʥʘʣʦʚ ʤʦʛʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʦʢʘʟʘʥʠʷ ʜʠʥʘʤʦʤʝʪʨʘ, ʘʢʩʝʣʝʨʦʤʝʪʨʘ ʠʣʠ ʤʠʢʨʦʬʦʥʘ. 

ɸʥʘʣʠʪʠʯʝʩʢʠʝ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʠʥʘʤʠʢʠ ʧʨʦʮʝʩʩʘ ʬʨʝʟʝʨʦʚʘʥʠʷ 

ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʧʝʢʪʨʳ ʫʩʢʦʨʝʥʠʡ ʠ ʫʩʠʣʠʡ ʨʝʟʘʥʠʷ ʜʣʷ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ 

ʘʚʪʦʢʦʣʝʙʘʪʝʣʴʥʳʭ ʨʝʞʠʤʦʚ ʨʘʟʣʠʯʥʳ: ʚ ʩʧʝʢʪʨʝ ʩʠʛʥʘʣʦʚ ʥʘ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʨʝʞʠʤʘʭ 

ʥʘʙʣʶʜʘʶʪʩʷ ʣʠʰʴ ʯʘʩʪʦʪʳ ʧʨʦʭʦʞʜʝʥʠʷ ʨʝʞʫʱʠʭ ʢʨʦʤʦʢ ʠʥʩʪʨʫʤʝʥʪʘ ʠ ʢʨʘʪʥʳʝ ʠʤ 

ʛʘʨʤʦʥʠʢʠ, ʘ ʥʘ ʘʚʪʦʢʦʣʝʙʘʪʝʣʴʥʳʭ ʨʝʞʠʤʘʭ, ʧʦʤʠʤʦ ʯʘʩʪʦʪ ʢʨʘʪʥʳʭ ʛʘʨʤʦʥʠʢ, ʧʨʠʩʫʪʩʪʚʫʶʪ 

ʯʘʩʪʦʪʳ, ʙʣʠʟʢʠʝ ʢ ʦʜʥʦʡ ʠʟ ʩʦʙʩʪʚʝʥʥʳʭ ʯʘʩʪʦʪ ʩʠʩʪʝʤʳ ʠ ʥʝ ʢʨʘʪʥʳʝ ʯʘʩʪʦʪʝ ʧʨʦʭʦʞʜʝʥʠʷ 

ʨʝʞʫʱʠʭ ʢʨʦʤʦʢ (ʨʠʩ. 2). 

 

ʈʠʩʫʥʦʢ 2. ʉʧʝʢʪʨʳ ʫʩʠʣʠʡ ʨʝʟʘʥʠʷ ʥʘ ʥʝʫʩʪʦʡʯʠʚʳʭ (ʩʣʝʚʘ) 

ʠ ʫʩʪʦʡʯʠʚʳʭ ʨʝʞʠʤʘʭ (ʩʧʨʘʚʘ) [9] 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʘʣʠʟ ʢʦʤʧʦʥʝʥʪ (ʛʘʨʤʦʥʠʢ) ʠʩʩʣʝʜʫʝʤʦʛʦ ʩʠʛʥʘʣʘ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ 

ʚʳʚʦʜ ʦ ʥʘʣʠʯʠʠ ʘʚʪʦʢʦʣʝʙʘʥʠʡ ʚ ʩʠʩʪʝʤʝ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʜʘʥʥʦʛʦ ʨʝʞʠʤʘ ʦʙʨʘʙʦʪʢʠ. 

ɺ ʦʩʥʦʚʝ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ ʘʚʪʦʢʦʣʝʙʘʥʠʡ ʣʝʞʠʪ ʤʝʪʦʜ ʘʥʘʣʠʟʘ 

ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ çɻʫʩʝʥʠʮʘè - SSA (singular spectrum analysis [10]). ʕʪʦʪ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ, ʥʘ 

ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʛʣʘʚʥʳʭ ʢʦʤʧʦʥʝʥʪ ʚʨʝʤʝʥʥʦʛʦ ʨʷʜʘ, ʨʘʟʣʦʞʠʪʴ ʩʠʛʥʘʣ ʥʘ ʩʫʤʤʫ 

ʠʥʪʝʨʧʨʝʪʠʨʫʝʤʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ. ʇʨʠʤʝʥʝʥʠʝ ʧʦʜʦʙʥʦʛʦ ʧʦʜʭʦʜʘ ʜʣʷ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ 

ʘʚʪʦʢʦʣʝʙʘʥʠʡ ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʷʪʴ ʠʟ ʩʠʛʥʘʣʘ ʛʘʨʤʦʥʠʢʠ, ʘ ʟʥʘʯʝʥʠʷ ʯʘʩʪʦʪ ʠ ʘʤʧʣʠʪʫʜ ʵʪʠʭ 

ʛʘʨʤʦʥʠʢ ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ ʢʨʠʪʝʨʠʷʤʠ ʥʘʣʠʯʠʷ ʘʚʪʦʢʦʣʝʙʘʥʠʡ ʚ ʩʠʩʪʝʤʝ. ɺ ʠʩʪʦʯʥʠʢʘʭ [10, 11, 

12] ʧʨʦʚʦʜʠʪʩʷ ʜʝʪʘʣʴʥʳʡ ʘʥʘʣʠʟ ʘʣʛʦʨʠʪʤʘ: ʝʛʦ ʨʝʘʣʠʟʘʮʠʷ, ʦʙʦʩʥʦʚʘʥʠʝ ʚʳʙʦʨʘ ʧʘʨʘʤʝʪʨʦʚ 

ʘʣʛʦʨʠʪʤʘ. 

 

ʆʩʦʙʝʥʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʪʦʜʘ çɻʫʩʝʥʠʮʘè ʚ ʤʝʪʦʜʠʢʝ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ 

ʘʚʪʦʢʦʣʝʙʘʥʠʡ ʧʨʠ ʬʨʝʟʝʨʦʚʘʥʠʠ 

ʇʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʘ çɻʫʩʝʥʠʮʘè ʠʤʝʝʪ ʥʝʢʦʪʦʨʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʧʨʠ ʥʘʣʠʯʠʠ ʧʣʦʭʦʡ 

çʨʘʟʜʝʣʠʤʦʩʪʠè ʢʦʤʧʦʥʝʥʪ ʚʨʝʤʝʥʥʦʛʦ ʨʷʜʘ [12]. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ, ʧʨʠ ʚʳʜʝʣʝʥʠʠ ʦʜʥʦʡ 

ʛʣʘʚʥʦʡ ʢʦʤʧʦʥʝʥʪʳ ʨʷʜʘ, ʚʦʩʩʪʘʥʦʚʣʝʥʥʳʡ ʨʷʜ ʙʫʜʝʪ ʠʤʝʪʴ ʥʝʩʢʦʣʴʢʦ ʢʦʤʧʦʥʝʥʪ, ʘ ʥʝ ʦʜʥʫ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʠʛʥʘʣʦʚ (ʫʩʢʦʨʝʥʠʡ) ʬʨʝʟʳ/ʜʝʪʘʣʠ ʧʨʠ ʬʨʝʟʝʨʦʚʘʥʠʠ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʚ 

ʦʙʱʝʤ ʩʣʫʯʘʝ, ʧʨʠ ʥʘʣʠʯʠʠ ʘʚʪʦʢʦʣʝʙʘʥʠʡ ʚ ʩʠʩʪʝʤʝ ʦʜʥʘ ʠʟ ʛʘʨʤʦʥʠʢ ʩ ʯʘʩʪʦʪʦʡ, ʢʨʘʪʥʦʡ 

ʯʘʩʪʦʪʝ ʧʨʦʭʦʞʜʝʥʠʷ ʨʝʞʫʱʠʭ ʢʨʦʤʦʢ, ʠ ʛʘʨʤʦʥʠʢʘ ʩ ʯʘʪʪʝʨʥʦʡ ʯʘʩʪʦʪʦʡ ʷʚʣʷʶʪʩʷ ʧʣʦʭʦ 

ʨʘʟʜʝʣʠʤʳʤʠ. ʇʨʠʤʝʥʝʥʠʝ ʜʝʤʦʜʫʣʷʮʠʠ ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʬʠʣʴʪʨʘʮʠʠ ʩʠʛʥʘʣʘ ʧʦʟʚʦʣʷʝʪ 

ʨʝʰʠʪʴ ʵʪʫ ʧʨʦʙʣʝʤʫ - ʚʳʜʝʣʠʪʴ ʛʘʨʤʦʥʠʢʫ ʩ ʯʘʪʪʝʨʥʦʡ ʯʘʩʪʦʪʦʡ ʠ ʧʨʦʚʝʩʪʠ ʝʝ ʜʘʣʴʥʝʡʰʠʡ 

ʘʥʘʣʠʟ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʦʰʘʛʦʚʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʩʠʛʥʘʣʘ ʧʨʠ ʜʝʤʦʜʫʣʷʮʠʠ ʠ ʬʠʣʴʪʨʘʮʠʠ. ɺ 

ʢʘʯʝʩʪʚʝ ʠʩʩʣʝʜʫʝʤʦʛʦ ʩʠʛʥʘʣʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʫʩʢʦʨʝʥʠʷ ʬʨʝʟʳ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ 

ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʜʠʥʘʤʠʢʠ ʧʣʦʩʢʦʛʦ ʬʨʝʟʝʨʦʚʘʥʠʷ ʩ ʯʘʩʪʦʪʦʡ ʧʨʦʭʦʞʜʝʥʠʷ ʨʝʞʫʱʠʭ ʢʨʦʤʦʢ 

315.8eig ɻʮw =
. ʅʘ ʨʠʩʫʥʢʝ 3 ʧʨʝʜʩʪʘʚʣʝʥ ʩʧʝʢʪʨ ʘʥʘʣʠʟʠʨʫʝʤʦʛʦ ʩʠʛʥʘʣʘ. 

 

ʈʠʩʫʥʦʢ 3. ʀʟʤʝʥʝʥʠʝ ʫʩʢʦʨʝʥʠʡ ʬʨʝʟʳ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʜʠʥʘʤʠʢʠ ʧʣʦʩʢʦʛʦ ʬʨʝʟʝʨʦʚʘʥʠʷ 

(ʨʘʟʨʘʙʦʪʘʥʦ ʘʚʪʦʨʦʤ) 
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ʈʠʩʫʥʦʢ 4. ʉʧʝʢʪʨ ʩʠʛʥʘʣʘ ʫʩʢʦʨʝʥʠʡ (ʟʝʣʸʥʳʤ ʮʚʝʪʦʤ ʧʦʢʘʟʘʥʳ ʯʘʩʪʦʪʳ, ʢʨʘʪʥʳʝ 

ʯʘʩʪʦʪʝ ʧʨʦʭʦʞʜʝʥʠʷ ʨʝʞʫʱʠʭ ʢʨʦʤʦʢ, ʙʝʣʳʤ ʮʚʝʪʦʤ ʧʦʢʘʟʘʥʘ ʯʘʩʪʦʪʘ ʘʚʪʦʢʦʣʝʙʘʥʠʡ 

(ʯʘʪʪʝʨ)) (ʨʘʟʨʘʙʦʪʘʥʦ ʘʚʪʦʨʦʤ) 

ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʧʨʠʤʝʨʝ ʚʠʙʨʘʮʠʠ ʠʥʩʪʨʫʤʝʥʪʘ ʥʦʩʷʪ ʘʚʪʦʢʦʣʝʙʘʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ, 

ʪ.ʢ. ʧʨʦʠʩʭʦʜʷʪ ʥʘ ʯʘʩʪʦʪʝ ʙʣʠʟʢʦʡ ʢ ʩʦʙʩʪʚʝʥʥʦʡ ʯʘʩʪʦʪʝ ʩʠʩʪʝʤʳ (
600.0eig ɻʮw =

) ʠ ʥʝ 

ʢʨʘʪʥʦʡ ʯʘʩʪʦʪʝ ʧʨʦʭʦʞʜʝʥʠʷ ʨʝʞʫʱʠʭ ʢʨʦʤʦʢ (ʨʠʩ. 4). 

ʇʦʩʪʘʨʘʝʤʩʷ ʚʳʜʝʣʠʪʴ çʥʝʩʫʱʫʶè ʛʘʨʤʦʥʠʢʫ ʠʟ ʩʠʛʥʘʣʘ ʫʩʢʦʨʝʥʠʡ ʤʝʪʦʜʦʤ 

çɻʫʩʝʥʠʮʘè. ʅʘ ʨʠʩʫʥʢʝ 5 ʧʨʝʜʩʪʘʚʣʝʥ ʛʨʘʬʠʢ ʧʦʣʫʯʠʚʰʝʛʦʩʷ ʩʠʛʥʘʣʘ ʠ ʝʛʦ ʩʧʝʢʪʨ. 

 

ʈʠʩʫʥʦʢ 5. ʈʝʟʫʣʴʪʘʪ ʚʳʜʝʣʝʥʠʷ çʥʝʩʫʱʝʡè ʛʘʨʤʦʥʠʢʠ (ʨʘʟʨʘʙʦʪʘʥʦ ʘʚʪʦʨʦʤ) 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ 5, ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʘ ʚʳʜʝʣʠʣʘʩʴ ʥʝ ʦʜʥʘ ʛʘʨʤʦʥʠʢʘ, 

ʘ ʜʚʝ: ʛʘʨʤʦʥʠʢʘ ʩ ʯʘʪʪʝʨʥʦʡ ʯʘʩʪʦʪʦʡ, ʠ ʛʘʨʤʦʥʠʢʘ ʩ ʯʘʩʪʦʪʦʡ, ʢʨʘʪʥʦʡ ʯʘʩʪʦʪʝ ʧʨʦʭʦʞʜʝʥʠʷ 

ʨʝʞʫʱʠʭ ʢʨʦʤʦʢ. ʊʘʢʦʡ ʨʝʟʫʣʴʪʘʪ ʷʚʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʧʣʦʭʦʡ ʨʘʟʜʝʣʠʤʦʩʪʠ ʨʷʜʘ. 

ʇʨʝʜʩʪʘʚʠʤ ʧʦʣʫʯʠʚʰʠʡʩʷ ʩʠʛʥʘʣ ʚ ʚʠʜʝ ʩʫʤʤʳ ʜʚʫʭ ʛʘʨʤʦʥʠʯʝʩʢʠʭ ʩʣʘʛʘʝʤʳʭ: 

http://naukovedenie.ru/
http://naukovedenie.ru/


Ȯɓɘɋɖɓɋɘ-ɌəɖɓɆɑ çȳȦȹȰȴȨȫȪȫȳȮȫè 
http://naukovedenie.ru  

ȸɔɒ 8, ɷ6 (ɓɔɥɇɖɢ - ɊɋɐɆɇɖɢ 2016) 
publishing@naukovedenie.ru   

 
 
 

 

7 

http://naukovedenie.ru   132TVN616 

*

1 1 2 2( ) sin(2 ) sin(2 )f t B t B tpw pw= +
    (1) 

ʛʜʝ: 1 631.6ɻʮw=
- ʯʘʩʪʦʪʘ, ʢʨʘʪʥʘʷ ʯʘʩʪʦʪʝ ʧʨʦʭʦʞʜʝʥʠʷ ʨʝʞʫʱʠʭ ʢʨʦʤʦʢ; 

2 601.6ɻʮw=
- ʯʘʩʪʦʪʘ ʘʚʪʦʢʦʣʝʙʘʥʠʡ. 

ʇʨʦʚʝʜʝʤ ʜʝʤʦʜʫʣʷʮʠʶ ʩʠʛʥʘʣʘ. ɼʣʷ ʵʪʦʛʦ ʫʤʥʦʞʠʤ ʦʙʨʘʙʦʪʘʥʥʳʡ ʩʠʛʥʘʣ ʥʘ

1sin(2 )tpw
: 

**

1 1 2 2 1

1 2
1 1 2 1 2

1 1 2 2
1 1 2 1 2

( ) ( sin(2 ) sin(2 )) sin(2 )

(cos(0) cos(2 2 )) (cos(2 ( )) cos(2 ( ))
2 2

cos(2 2 ) cos(2 ( )) cos(2 ( ))
2 2 2 2

f t B t B t t

B B
t t t

B B B B
t t t

pw pw pw

p w p w w p w w

p w p w w p w w

= + Ö =

= - + - - + =

= - + - - +
 (2) 

ʉʧʝʢʪʨ ʩʠʛʥʘʣʘ
** ( )f t

, ʧʦʣʫʯʝʥʥʦʛʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʝʤʦʜʫʣʷʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 

6. 

 

ʈʠʩʫʥʦʢ 6. ʉʧʝʢʪʨ ʜʝʤʦʜʫʣʠʨʦʚʘʥʥʦʛʦ ʩʠʛʥʘʣʘ (ʨʘʟʨʘʙʦʪʘʥʦ ʘʚʪʦʨʦʤ) 

ʇʨʦʧʫʩʪʠʤ ʧʦʣʫʯʠʚʰʠʡʩʷ ʩʠʛʥʘʣ ʯʝʨʝʟ ʬʠʣʴʪʨ ʥʠʟʢʠʭ ʯʘʩʪʦʪ (ʌʅʏ) ʩ ʯʘʩʪʦʪʦʡ ʩʨʝʟʘ 

1 631.6ɻʮw=
 (ʢʨʘʪʥʦʡ ʯʘʩʪʦʪʝ ʧʨʦʭʦʞʜʝʥʠʷ ʨʝʞʫʱʠʭ ʢʨʦʤʦʢ). ʉʧʝʢʪʨ ʨʝʟʫʣʴʪʠʨʫʶʱʝʛʦ 

ʩʠʛʥʘʣʘ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 7. 
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ʈʠʩʫʥʦʢ 7. ʉʧʝʢʪʨ ʩʠʛʥʘʣʘ ʧʦʩʣʝ ʬʠʣʴʪʨʘʮʠʠ (ʨʘʟʨʘʙʦʪʘʥʦ ʘʚʪʦʨʦʤ) 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʝʤʦʜʫʣʷʮʠʠ ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʬʠʣʴʪʨʘʮʠʠ, ʫʜʘʣʦʩʴ ʠʟʙʘʚʠʪʴʩʷ ʦʪ 

ʛʘʨʤʦʥʠʢʠ ʩ ʯʘʩʪʦʪʦʡ, ʢʨʘʪʥʦʡ ʯʘʩʪʦʪʝ ʧʨʦʭʦʞʜʝʥʠʷ ʨʝʞʫʱʠʭ ʢʨʦʤʦʢ, ʘ ʧʦ ʨʝʟʫʣʴʪʠʨʫʶʱʝʤʫ 

ʩʠʛʥʘʣʫ 
**

filtf
 ʤʦʞʥʦ ʩʫʜʠʪʴ ʦ ʥʘʣʠʯʠʠ ʘʚʪʦʢʦʣʝʙʘʥʠʡ ʚ ʩʠʩʪʝʤʝ. 

 

ʄʝʪʦʜ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ ʘʚʪʦʢʦʣʝʙʘʥʠʡ ʧʨʠ ʬʨʝʟʝʨʦʚʘʥʠʠ 

ɺ ʘʣʛʦʨʠʪʤʝ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ ʘʚʪʦʢʦʣʝʙʘʥʠʡ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ:  

1) ɺʳʜʝʣʝʥʠʝ ʛʣʘʚʥʦʡ ʢʦʤʧʦʥʝʥʪʳ ʩʠʛʥʘʣʘ ʩ ʧʦʤʦʱʴʶ ʩʠʥʛʫʣʷʨʥʦʛʦ ʩʧʝʢʪʨʘʣʴʥʦʛʦ 

ʘʥʘʣʠʟʘ (ʤʝʪʦʜ ñɻʫʩʝʥʠʮʘò). 

2) ʆʧʨʝʜʝʣʝʥʠʝ ʯʘʩʪʦʪʳ ʛʣʘʚʥʦʡ ʢʦʤʧʦʥʝʥʪʳ mainw
 ʩ ʧʦʤʦʱʴʶ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʌʫʨʴʝ. 

3) ɼʝʤʦʜʫʣʷʮʠʷ ʩʠʛʥʘʣʘ ʛʣʘʚʥʦʡ ʢʦʤʧʦʥʝʥʪʳ ʩ ʯʘʩʪʦʪʦʡ mainw
. 

4) ʌʠʣʴʪʨʘʮʠʷ ʠʩʩʣʝʜʫʝʤʦʡ ʢʦʤʧʦʥʝʥʪʳ ʬʠʣʴʪʨʦʤ ʥʠʟʢʠʭ ʯʘʩʪʦʪ ʩ ʯʘʩʪʦʪʦʡ ʩʨʝʟʘ 

mainw
. 

5) ʆʧʨʝʜʝʣʝʥʠʝ ʯʘʩʪʦʪʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʟʥʘʯʝʥʠʶ ʩʧʝʢʪʨʘ 

ʬʠʣʴʪʨʦʚʘʥʥʦʛʦ ʩʠʛʥʘʣʘ maxw
. 

6) ʆʧʨʝʜʝʣʝʥʠʝ ʯʘʩʪʦʪʳ ʯʘʪʪʝʨʘ: 

max

max

main chat

chat main

w w w

w w w

= -

= -
     (3) 
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ʛʜʝ: mainw
- ʯʘʩʪʦʪʘ ʛʣʘʚʥʦʡ ʢʦʤʧʦʥʝʥʪʳ, maxw

 - ʯʘʩʪʦʪʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ 

ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʟʥʘʯʝʥʠʶ ʧʠʢʘ ʚ ʩʧʝʢʪʨʝ ʦʪʬʠʣʴʪʨʦʚʘʥʥʦʛʦ ʩʠʛʥʘʣʘ. 

7) ʇʨʦʚʝʨʢʘ ʢʨʘʪʥʦʩʪʠ ʜʝʪʝʢʪʠʨʦʚʘʥʥʦʡ ʯʘʩʪʦʪʳ. ɽʩʣʠ chatw
 ʥʝ ʢʨʘʪʥʘ ʯʘʩʪʦʪʝ 

ʧʨʦʭʦʞʜʝʥʠʷ ʨʝʞʫʱʠʭ ʢʨʦʤʦʢ, ʪʦ ʩʨʘʚʥʠʚʘʶʪʩʷ ʟʥʘʯʝʥʠʷ ʘʤʧʣʠʪʫʜ ʩʧʝʢʪʨʘ 

ʜʝʤʦʜʫʣʠʨʦʚʘʥʥʦʛʦ ʩʠʛʥʘʣʘ ʥʘ ʯʘʩʪʦʪʘʭ max main chatw w w= -
 ʠ 

2 mainw
 (ʨʠʩ. 8). 

 

ʈʠʩʫʥʦʢ 8. ɺʳʯʠʩʣʝʥʠʝ ʩʨʘʚʥʠʚʘʝʤʳʭ ʘʤʧʣʠʪʫʜ (ʨʘʟʨʘʙʦʪʘʥʦ ʘʚʪʦʨʦʤ) 

8) ɽʩʣʠ ʚʳʧʦʣʥʷʝʪʩʷ ʫʩʣʦʚʠʝ (4), ʪʦ ʜʝʪʝʢʪʠʨʫʝʪʩʷ ʯʘʪʪʝʨ. 

1 2

12

A
k

A

w w

w

-
= >D

      (4) 

ʛʜʝ D - ʢʨʠʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʦʪʥʦʰʝʥʠʷ ʘʤʧʣʠʪʫʜʳ ʚʳʥʫʞʜʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʠ 

ʘʤʧʣʠʪʫʜʳ ʘʚʪʦʢʦʣʝʙʘʥʠʡ. 

ɿʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ D ʠʟʤʝʥʷʝʪʩʷ ʦʪ 0 ʜʦ 1. ɺʝʣʠʯʠʥʘ ʜʘʥʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʦʧʨʝʜʝʣʷʝʪ ʩʪʝʧʝʥʴ ʨʘʟʚʠʪʠʷ ʯʘʪʪʝʨʘ, ʧʨʠ ʢʦʪʦʨʦʤ ʙʫʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʝʛʦ ʜʝʪʝʢʪʠʨʦʚʘʥʠʝ. ɼʣʷ 

ʫʩʪʦʡʯʠʚʦʡ ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʘ ʘʚʪʦʨʘʤʠ ʩʪʘʪʴʠ ʚʳʙʨʘʥʦ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ 0.3D= . 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʨʦʚʝʨʢʠ ʢʨʘʪʥʦʩʪʠ ʯʘʩʪʦʪ ʚʦ ʚʪʦʨʦʤ ʧʫʥʢʪʝ ʤʝʪʦʜʘ 

ʦʙʫʩʣʦʚʣʝʥʘ ʪʝʤ, ʯʪʦ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʘʚʪʦʢʦʣʝʙʘʥʠʡ, ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ, ʛʘʨʤʦʥʠʢʠ ʩ 

ʯʘʩʪʦʪʘʤʠ, ʢʨʘʪʥʳʤʠ ʯʘʩʪʦʪʝ ʧʨʦʭʦʞʜʝʥʠʷ ʨʝʞʫʱʠʭ ʢʨʦʤʦʢ, ʷʚʣʷʶʪʩʷ ʧʣʦʭʦ ʨʘʟʜʝʣʠʤʳʤʠ, 

ʧʦʵʪʦʤʫ ʧʦʩʣʝ ʬʠʣʴʪʨʘʮʠʠ ʝʩʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʦʜʥʘ ʠʟ ʪʘʢʠʭ ʛʘʨʤʦʥʠʢ ʙʫʜʝʪ 

ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʚ ʨʝʟʫʣʴʪʠʨʫʶʱʝʤ ʩʠʛʥʘʣʝ. 

ʇʨʠʤʝʥʝʥʠʝ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʤʝʪʦʜʘ ʧʦʟʚʦʣʷʝʪ ʜʝʪʝʢʪʠʨʦʚʘʪʴ ʘʚʪʦʢʦʣʝʙʘʥʠʷ, 

ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʧʨʦʮʝʩʩʝ ʦʙʨʘʙʦʪʢʠ ʬʨʝʟʝʨʦʚʘʥʠʝʤ, ʦʧʨʝʜʝʣʷʪʴ ʠʭ ʯʘʩʪʦʪʫ, ʘʤʧʣʠʪʫʜʫ, ʘ ʪʘʢʞʝ 

ʩʣʝʜʠʪʴ ʟʘ ʨʘʟʚʠʪʠʝʤ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ. ɹʣʦʢ-ʩʭʝʤʘ ʤʝʪʦʜʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 9. 
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ʈʠʩʫʥʦʢ 9. ɹʣʦʢ-ʩʭʝʤʘ ʤʝʪʦʜʘ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ ʘʚʪʦʢʦʣʝʙʘʥʠʡ ʧʨʠ ʬʨʝʟʝʨʦʚʘʥʠʠ 

(ʨʘʟʨʘʙʦʪʘʥʦ ʘʚʪʦʨʦʤ) 

 

ɸʧʨʦʙʘʮʠʷ ʤʝʪʦʜʘ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ ʘʚʪʦʢʦʣʝʙʘʥʠʡ ʥʘ ʪʝʩʪʦʚʳʭ ʧʨʠʤʝʨʘʭ 

ɸʧʨʦʙʘʮʠʷ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʤʝʪʦʜʘ ʚʳʧʦʣʥʝʥʘ ʥʘ ʧʨʠʤʝʨʝ ʦʙʨʘʙʦʪʢʠ ʩʠʛʥʘʣʦʚ, 

ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʣʦʩʢʦʛʦ ʬʨʝʟʝʨʦʚʘʥʠʷ. 
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ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʧʨʠʤʝʨʝ ʧʣʦʩʢʦʛʦ ʬʨʝʟʝʨʦʚʘʥʠʷ ʟʘʛʦʪʦʚʢʘ ʩʯʠʪʘʝʪʩʷ ʘʙʩʦʣʶʪʥʦ 

ʞʝʩʪʢʦʡ, ʘ ʬʨʝʟʘ ʠʤʝʝʪ ʜʚʝ ʩʪʝʧʝʥʠ ʩʚʦʙʦʜʳ (ʨʠʩ. 10). ʇʘʨʘʤʝʪʨʳ ʠʥʩʪʨʫʤʝʥʪʘ (ʧʨʷʤʦʟʫʙʘʷ 

ʬʨʝʟʘ) ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

 

ʈʠʩʫʥʦʢ 10. ʉʭʝʤʘ ʧʣʦʩʢʦʛʦ ʬʨʝʟʝʨʦʚʘʥʠʷ (ʨʘʟʨʘʙʦʪʘʥʦ ʘʚʪʦʨʦʤ) 

ʊʘʙʣʠʮʘ 2 

ʇʘʨʘʤʝʪʨʳ ʬʨʝʟʳ (ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ) 

ʂʦʣʠʯʝʩʪʚʦ 

ʨʝʞʫʱʠʭ 

ʢʨʦʤʦʢ, z 

ʄʘʩʩʘ 

ʬʨʝʟʳ, 

m [ʢʛ] 

ʈʘʜʠʫʩ 

ʬʨʝʟʳ, 

R [ʤʤ] 

ʏʘʩʪʦʪʘ 

ʩʦʙʩʪʚʝʥʥʳʭ 

ʢʦʣʝʙʘʥʠʡ ʚ 

ʥʘʧʨʘʚʣʝʥʠʠ X, 

xw  [ɻʮ] 

ʏʘʩʪʦʪʘ 

ʩʦʙʩʪʚʝʥʥʳʭ 

ʢʦʣʝʙʘʥʠʡ ʚ 

ʥʘʧʨʘʚʣʝʥʠʠ Y, 

yw  [ɻʮ] 

ɼʝʤʧʬʠʨʦʚʘʥʠʝ, ʚ 

ʜʦʣʷʭ ʦʪ 

ʢʨʠʪʠʯʝʩʢʦʛʦ, 

,x yb b
 [%] 

2 0.3 10 600 600 1 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʪʩʷ ʜʣʷ ʩʣʝʜʫʶʱʠʭ ʨʝʞʠʤʦʚ: 

1) ʇʨʠ ʧʦʩʪʦʷʥʥʦʡ ʦʩʝʚʦʡ ʛʣʫʙʠʥʝ ʨʝʟʘʥʠʷ (
5pa ʤʤ=

) ʠ ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʦʪʘʭ 

ʧʨʦʭʦʞʜʝʥʠʷ ʨʝʞʫʱʠʭ ʢʨʦʤʦʢ (

, 0.7, 0.9,1.0, ..., 3.5
eig

n
n

w

w

w
W= =

); 

2) ʇʨʠ ʠʟʤʝʥʷʶʱʝʡʩʷ ʚ ʧʨʦʮʝʩʩʝ ʦʙʨʘʙʦʪʢʠ ʦʩʝʚʦʡ ʛʣʫʙʠʥʝ ʨʝʟʘʥʠʷ 

( 0 _1 , 11p p enda ʤʤ a ʤʤ= =
) ʠ ʯʘʩʪʦʪʘʭ ʧʨʦʭʦʞʜʝʥʠʷ ʨʝʞʫʱʠʭ ʢʨʦʤʦʢ, ʘʥʘʣʦʛʠʯʥʳʭ 

ʧʝʨʚʦʤʫ ʩʣʫʯʘʶ. 

ɺ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʣʠʥʝʡʥʘʷ ʤʦʜʝʣʴ ʩʠʣ ʨʝʟʘʥʠʷ: 

q q pj jF K a h=
 

ʛʜʝ: 
q

 - ʠʥʜʝʢʩ ʢʦʤʧʦʥʝʥʪʳ ʫʩʠʣʠʷ ʨʝʟʘʥʠʷ (
q r=

-ʨʘʜʠʘʣʴʥʘʷ, 

q t=
-ʪʘʥʛʝʥʮʠʘʣʴʥʘʷ), 

558.0 , 970.0r tK ʄʇʘ K ʄʇʘ= =
 - ʨʘʜʠʘʣʴʥʳʡ ʠ 

ʪʘʥʛʝʥʮʠʘʣʴʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪʳ ʩʠʣ ʨʝʟʘʥʠʷ, ὥ - ʦʩʝʚʘʷ ʛʣʫʙʠʥʘ ʨʝʟʘʥʠʷ, Ὤ - ʪʦʣʱʠʥʘ 

ʩʨʝʟʘʝʤʦʛʦ ʩʣʦʷ. 
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ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʙʦʪʢʠ ʩʠʛʥʘʣʦʚ (ʫʩʢʦʨʝʥʠʡ ʬʨʝʟʳ), ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ ʤʥʦʛʦʚʘʨʠʘʥʪʥʦʤ 

ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʜʣʷ ʧʝʨʚʦʛʦ ʩʣʫʯʘʷ, ʩ ʧʦʤʦʱʴʶ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʤʝʪʦʜʘ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ 

ʜʠʘʛʨʘʤʤʘ ʨʝʞʠʤʦʚ (ʨʠʩ. 11). ɼʠʘʛʨʘʤʤʘ ʨʝʞʠʤʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʠʘʛʨʘʤʤʫ, ʧʦ ʦʩʠ 

ʘʙʩʮʠʩʩ ʢʦʪʦʨʦʡ ʦʪʢʣʘʜʳʚʘʝʪʩʷ ʥʦʤʝʨ ʧʦʣʦʞʝʥʠʷ ʪʦʯʢʠ ʦʩʠ ʠʥʩʪʨʫʤʝʥʪʘ, ʘ ʧʦ ʦʩʠ ʦʨʜʠʥʘʪ - 

ʦʪʥʦʰʝʥʠʝ ʩʦʙʩʪʚʝʥʥʦʡ ʯʘʩʪʦʪʳ ʩʠʩʪʝʤʳ ʢ ʯʘʩʪʦʪʝ ʧʨʦʭʦʞʜʝʥʠʷ ʨʝʞʫʱʠʭ ʢʨʦʤʦʢ. ʅʘ 

ʜʠʘʛʨʘʤʤʝ ʢʨʘʩʥʳʤ ʮʚʝʪʦʤ ʫʢʘʟʘʥʳ ʫʯʘʩʪʢʠ, ʥʘ ʢʦʪʦʨʳʭ ʚʦʟʙʫʞʜʘʶʪʩʷ ʘʚʪʦʢʦʣʝʙʘʥʠʷ, 

ʞʝʣʪʳʤ ʮʚʝʪʦʤ - ʩʠʩʪʝʤʘ ʢʦʣʝʙʣʝʪʩʷ ʥʘ ʦʜʥʦʡ ʠʟ ʩʦʙʩʪʚʝʥʥʳʭ ʯʘʩʪʦʪ (ʨʝʟʦʥʘʥʩ), ʘ ʩʠʥʠʤ 

ʮʚʝʪʦʤ - ʚʳʥʫʞʜʝʥʥʳʝ ʢʦʣʝʙʘʥʠʷ ʩʠʩʪʝʤʳ. 

 

ʈʠʩʫʥʦʢ 11. ʂʘʨʪʘ ʨʝʞʠʤʦʚ ʧʨʠ ʧʦʩʪʦʷʥʥʦʡ ʦʩʝʚʦʡ ʛʣʫʙʠʥʝ ʨʝʟʘʥʠʷ (ʨʘʟʨʘʙʦʪʘʥʦ ʘʚʪʦʨʦʤ) 

ʅʘ ʨʠʩʫʥʢʝ 11, ʨʝʞʠʤʳ [
0.7; 0.8; 0.9; 1.6; 1.7; 1.8; 1.9; 2.6;nw= 2.7; 2.8; 2.9

] ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʘʚʪʦʢʦʣʝʙʘʥʠʷʤ, ʨʝʞʠʤʳ [
1.0;2.0;3.0nw= ] - ʨʝʟʦʥʘʥʩʥʳʤ ʢʦʣʝʙʘʥʠʷʤ, ʘ 

ʦʩʪʘʣʴʥʳʝ ʨʝʞʠʤʳ - ʚʳʥʫʞʜʝʥʥʳʤ ʢʦʣʝʙʘʥʠʷʤ. ɼʣʷ ʧʨʦʚʝʨʢʠ ʨʝʟʫʣʴʪʘʪʘ ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʘ 

ʧʨʦʘʥʘʣʠʟʠʨʫʝʤ ʛʨʘʬʠʢʠ ʠʟʤʝʥʝʥʠʷ ʩʠʣ ʨʝʟʘʥʠʷ, ʧʝʨʝʤʝʱʝʥʠʡ ʦʪ ʚʨʝʤʝʥʠ ʠ ʩʧʝʢʪʨʦʚ 

ʫʩʢʦʨʝʥʠʡ ʜʣʷ ʨʝʞʠʤʦʚ 
0.8nw=  (ʘʚʪʦʢʦʣʝʙʘʪʝʣʴʥʳʡ ʨʝʞʠʤ) ʠ 

1.2nw=  (ʚʳʥʫʞʜʝʥʥʳʝ 

ʢʦʣʝʙʘʥʠʷ) (ʨʠʩ. 12). 
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ȸɔɒ 8, ɷ6 (ɓɔɥɇɖɢ - ɊɋɐɆɇɖɢ 2016) 
publishing@naukovedenie.ru   

 
 
 

 

13 

http://naukovedenie.ru   132TVN616 

 

 

 

ʈʠʩʫʥʦʢ 12. ʀʟʤʝʥʝʥʠʝ ʩʠʣ ʨʝʟʘʥʠʷ, ʧʝʨʝʤʝʱʝʥʠʡ ʬʨʝʟʳ ʦʪ ʚʨʝʤʝʥʠ ʠ ʩʧʝʢʪʨʳ ʫʩʢʦʨʝʥʠʡ ʜʣʷ 

ʨʝʞʠʤʦʚ [
0.8nw= - ʩʣʝʚʘ, 

1.2nw= - ʩʧʨʘʚʘ] (ʨʘʟʨʘʙʦʪʘʥʦ ʘʚʪʦʨʦʤ) 
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