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ɸʅʆʊɸʎɯʗ 

ʖʨʯʫʢ ɺ.ʄ. ʉʮʝʥʘʨʽʾ ʧʦʰʠʨʝʥʥʷ ʭʚʠʣʴ ʨʽʟʥʠʭ ʧʦʯʘʪʢʦʚʠʭ ʧʨʦʬʽʣʽʚ ʚ 

ʤʘʪʝʨʽʘʣʘʭ, ʷʢʽ ʜʝʬʦʨʤʫʶʪʴʩʷ ʥʝʣʽʥʽʡʥʦ ʧʨʫʞʥʦ. ï ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ ʥʘʫʢʦʚʘ 

ʧʨʘʮʷ ʥʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ. 

ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʜʦʢʪʦʨʘ ʬʽʟʠʢʦ ï ʤʘʪʝʤʘʪʠʯ-

ʥʠʭ ʥʘʫʢ ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ 01.02.04. ʄʝʭʘʥʽʢʘ ʜʝʬʦʨʤʽʚʥʦʛʦ ʪʚʝʨʜʦʛʦ ʪʽʣʘ. - 

ɯʥʩʪʠʪʫʪ ʤʝʭʘʥʽʢʠ ʅɸʅ ʋʢʨʘʾʥʠ ʽʤ. ʉ.ʇ.ʊʠʤʦʰʝʥʢʘ, ʂʠʾʚ, 2024. 

ʋ ʜʠʩʝʨʪʘʮʽʾ ʜʦʩʣʽʜʞʝʥʦ ʧʦʰʠʨʝʥʥʷ ʧʣʦʩʢʠʭ ʽ ʮʠʣʽʥʜʨʠʯʥʠʭ ʭʚʠʣʴ ʚ 

ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʘʭ, ʱʦ ʜʝʬʦʨʤʫʶʪʴʩʷ ʧʨʫʞʥʦ ʥʝʣʽʥʽʡʥʦ, ʽ ʩʝʡʩʤʽʯ-

ʥʠʭ ʭʚʠʣʴ ʚ ʛʨʫʥʪʦʚʠʭ ʰʘʨʘʭ, ʱʦ ʜʝʬʦʨʤʫʶʪʴʩʷ ʚʷʟʢʦʧʨʫʞʥʦ, ʚʠʷʚʣʷʶʯʠ 

ʥʝʣʽʥʽʡʥʽʩʪʴ ʧʨʠ ʜʝʬʦʨʤʫʚʘʥʥʽ. ʍʚʠʣʽ ʚ ʤʘʪʝʨʽʘʣʘʭ ʚʚʘʞʘʶʪʴʩʷ ʧʦʦʜʠ-

ʥʦʢʠʤʠ ʨʽʟʥʦʛʦ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʷ ʟʘ ʚʠʥʷʪʢʦʤ ʢʨʫʪʠʣʴʥʠʭ ʭʚʠʣʴ, ʧʨʦʬʽʣʴ 

ʷʢʠʭ ʦʧʠʩʫʻʪʴʩʷ ʛʘʨʤʦʥʽʯʥʦʶ (ʧʝʨʽʦʜʠʯʥʦʶ) ʬʫʥʢʮʽʻʶ. ʍʚʠʣʽ ʚ ʛʨʫʥʪʘʭ 

ʚʚʘʞʘʶʪʴʩʷ ʩʝʡʩʤʽʯʥʠʤʠ (ʚ ʮʠʭ ʭʚʠʣʷʭ ʯʘʩʪʦʪʠ ʻ ʤʘʣʠʤʠ). ɺʠʚʯʘʶʪʴʩʷ ʣʠʰʝ 

ʥʝʣʽʥʽʡʥʽ ʧʦʟʜʦʚʞʥʽ ʧʣʦʩʢʽ ʭʚʠʣʽ. ɿ ʥʝʣʽʥʽʡʥʠʭ ʮʠʣʽʥʜʨʠʯʥʠʭ ʭʚʠʣʴ ʚʠʙʨʘʥʦ 

ʜʚʘ ʪʠʧʠ ï ʮʠʣʽʥʜʨʠʯʥʽ ʨʘʜʽʘʣʴʥʽ ʽ ʢʨʫʪʠʣʴʥʽ. 

ʇʦʦʜʠʥʦʢʽ ʧʨʫʞʥʽ ʭʚʠʣʽ ʜʦʩʣʽʜʞʫʶʪʴʩʷ ʷʢ ʦʜʠʥ ʽʟ ʪʠʧʽʚ ʧʨʦʩʪʠʭ ʭʚʠʣʴ 

ʟ ʧʨʦʬʽʣʷʤʠ, ʩʧʦʩʪʝʨʝʞʫʚʘʥʠʤʠ ʚ ʤʝʭʘʥʽʯʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʭ ʟ ʤʘʪʝʨʽʘʣʘʤʠ. 

ʉʝʡʩʤʽʯʥʽ ʭʚʠʣʽ ʚ ʨʦʙʦʪʽ ʚʠʚʯʘʶʪʴʩʷ ʚ ʨʘʤʢʘʭ ʪʝʦʨʽʾ ʩʝʡʩʤʽʯʥʠʭ ʭʚʠʣʴ ʚ 

ʨʝʦʣʦʛʽʯʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ. 

ɸʥʘʣʽʟ ʥʝʣʽʥʽʡʥʠʭ ʭʚʠʣʴ ʫ ʩʫʯʘʩʥʽʡ  ʥʘʫʮʽ ʧʝʨʝʙʫʚʘʻ ʚ ʘʢʪʠʚʥʽʡ ʩʪʘʜʽʾ. 

ʇʨʦ ʮʝ ʩʚʽʜʯʠʪʴ ʧʨʠʢʣʘʜ ʙʽʙʣʽʦʛʨʘʬʽʯʥʦʛʦ ʦʛʣʷʜʫ ʱʦʜʦ ʧʦʦʜʠʥʦʢʠʭ ʭʚʠʣʴ, 

ʚʠʢʦʥʘʥʦʛʦ ʚ ʙʘʟʽ ʜʘʥʠʭ Google ʫ ʢʚʽʪʥʽ 2024 ʨʦʢʫ. ɺ ʮʴʦʤʫ ʦʛʣʷʜʽ ʧʦʤʽʱʝʥʦ 

18 ʧʫʙʣʽʢʘʮʽʡ ʚ ʧʨʦʚʽʜʥʠʭ ʩʚʽʪʦʚʠʭ ʞʫʨʥʘʣʘʭ ʟ ʤʝʭʘʥʽʢʠ, ʚʠʜʘʥʠʭ ʧʨʦʪʷʛʦʤ 

ʦʩʪʘʥʥʽʭ 10 ʨʦʢʽʚ (ʜʘʣʽ ʚʢʘʟʘʥʽ ʣʠʰʝ ʥʦʤʝʨ ʧʫʙʣʽʢʘʮʽʾ ʫ ʟʘʛʘʣʴʥʦʤʫ ʩʧʠʩʢʫ 

ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ, ʘʚʪʦʨʠ ʽ ʨʽʢ ʧʫʙʣʽʢʘʮʽʾ): [77] ¢elik N., Seadawy Aly R., 

& Saĵlam ¥zkan Y., Yaĸar E. 2021, [84] Defaz I., Epstein M., Federico S. 2021, 

[85] Deliktas-Ozdemir E., Ahmetolan S., Tuna D.  2022, [89] Ekin D.  2021, [90] 

Erheng W., Mohith M., Amnaya P. A., Raj Kumar P., Philippe H. G., John L. 

2014, [95] Gao T., Wang Z.,  Vanden-Broeck J.-M. 2016, [108] Liu, Z. Zhang, J. 

https://www.cambridge.org/core/journals/journal-of-fluid-mechanics
https://www.cambridge.org/core/journals/journal-of-fluid-mechanics
https://www.cambridge.org/core/journals/journal-of-fluid-mechanics
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2019, [116] Nanta Kumar, U., Choy Y. Y. 2021, [120] Poģar, T., Laloġ, J., Babnik, 

A. 2018, [121] Rao, C., Zhang, Y. 2017, [139] Samsonov A. M.,  Dreiden G. 

V., Semenova, I. V.,  Shvartz A. G. 2015, [140] Selezov, I. ʊ. 2019, [145] Stewart 

A. 2016, [148] Tranter M.R. 2019, [149] Trichtchenko O., PŁrŁu EI., Vanden-

Broeck JM., Milewski P. 2018, [157] Zhan Wang, Emilian I PŁrŁu
 
, Paul A 

Milewski
 
, Jean-Marc Vanden-Broeck 2014, [158] Zhi-Guo Liu, Yue-Sheng 

Wang, and Guoliang Huang 2019, [159] Ziv R., Shmuel G. 2020. 

ʊʦʤʫ ʨʦʟʚʠʪʦʢ ʪʝʦʨʝʪʠʯʥʠʭ ʽ ʢʦʤʧʶʪʝʨʥʠʭ (ʯʠʩʣʦʚʠʭ) ʧʽʜʭʦʜʽʚ ʜʦ ʚʠʚ-

ʯʝʥʥʷ ʧʦʦʜʠʥʦʢʠʭ ʥʝʣʽʥʽʡʥʠʭ ʭʚʠʣʴ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʘʢʪʫʘʣʴʥʠʤ ʟ ʪʦʯʢʠ ʟʦʨʫ 

ʨʦʟʚʠʪʢʫ ʷʢ ʪʝʦʨʽʾ ʭʚʠʣʴ, ʪʘʢ ʽ ʤʝʭʘʥʽʢʠ ʤʘʪʝʨʽʘʣʽʚ.  

ɿʥʘʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʧʦʦʜʠʥʦʢʠʭ ʭʚʠʣʴ ʽ ʩʮʝʥʘ-

ʨʽʾʚ ʝʚʦʣʶʮʽʾ ʪʘʢʠʭ ʭʚʠʣʴ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʝʢʩʧʝʨʠʤʝʥʪʽʚ 

ʟ ʜʠʥʘʤʽʢʠ ʤʘʪʝʨʽʘʣʽʚ ʽ ʝʣʝʤʝʥʪʽʚ ʢʦʥʩʪʨʫʢʮʽʡ, ʧʨʠ  ʽʥʞʝʥʝʨʥʠʭ ʨʦʟʨʘʭʫʥʢʘʭ 

ʢʦʥʩʪʨʫʢʮʽʡ, ʥʘ ʷʢʽ ʜʽʶʪʴ ʽʤʧʫʣʴʩʠ ʨʽʟʥʦʛʦ ʪʠʧʫ. ɿʥʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʩʝʡʩʤʽʯ-

ʥʠʭ ʭʚʠʣʴ ʚ ʨʽʟʥʠʭ ʪʠʧʘʭ ʛʨʫʥʪʽʚ ʻ ʚʘʞʣʠʚʠʤ ʧʨʠ ʦʮʽʥʮʽ ʩʝʡʩʤʽʯʥʦʾ ʥʝʙʝʟ-

ʧʝʢʠ  ʚʥʘʩʣʽʜʦʢ ʜʽʾ ʟʝʤʣʝʪʨʫʩʽʚ ʪʘ ʚʠʙʫʭʽʚ ʨʽʟʥʦʾ ʧʨʠʨʦʜʠ.  

ɺ ʜʠʩʝʨʪʘʮʽʾ ʚʠʚʯʘʶʪʴʩʷ ʭʚʠʣʽ ʟ ʟʘʜʘʥʠʤ ʧʦʯʘʪʢʦʚʠʤ ʧʦʦʜʠʥʦʢʠʤ ʧʨʦ-

ʬʽʣʝʤ, ʷʢʠʡ ʜʘʣʽ ʝʚʦʣʶʮʽʦʥʫʻ ʟ ʯʘʩʦʤ ʧʦʰʠʨʝʥʥʷ ʭʚʠʣʽ. 

ɺ ʜʘʥʽʡ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʦʩʥʦʚʥʫ ʫʚʘʛʫ ʧʨʠʜʽʣʝʥʦ ʚʧʣʠʚʫ ʥʝʣʽʥʽʡ-

ʥʦʩʪʽ ʜʝʬʦʨʤʫʚʘʥʥʷ ʥʘ ʝʚʦʣʶʮʽʶ ʧʘʨʘʤʝʪʨʽʚ ʭʚʠʣʴ (ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʷ). 

ʇʨʠ ʮʴʦʤʫ ʨʦʟʚʠʥʫʪʦ ʷʢʽʩʥʦ ʽʥʰʽ ʪʘ ʩʢʣʘʜʥʽʰʽ ʧʽʜʭʦʜʠ ʨʦʟʚôʷʟʫʚʘʥʥʷ 

ʥʝʣʽʥʽʡʥʠʭ ʭʚʠʣʴʦʚʠʭ ʨʽʚʥʷʥʴ ʜʣʷ ʨʽʟʥʠʭ ʪʠʧʽʚ ʭʚʠʣʴ ʪʘ ʨʽʟʥʠʭ ʩʝʨʝʜʦʚʠʱ.  

 ɺ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʧʦʨʽʚʥʷʥʦ ʝʚʦʣʶʮʽʶ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʷ 

ʭʚʠʣʴ ʧʨʠ ʨʽʟʥʠʭ ʨʽʚʥʷʭ ʥʘʙʣʠʞʝʥʥʷʭ (ʧʝʨʰʦʛʦ, ʧʝʨʰʠʭ ʜʚʦʭ ʽ ʪʨʴʦʭ ʥʘʙʣʠ-

ʞʝʥʴ) ʨʦʟʚôʷʟʢʫ ʥʝʣʽʥʽʡʥʦʛʦ ʭʚʠʣʴʦʚʦʛʦ ʨʽʚʥʷʥʥʷ. ɺʠʚʯʝʥʦ ʚʧʣʠʚ ʥʝʣʽʥʽʡ-

ʥʦʩʪʽ ʜʝʬʦʨʤʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ ʥʘ ʧʦʰʠʨʝʥʥʷ ʭʚʠʣʴ ʘ ʪʘʢʦʞ ʚʧʣʠʚ ʧʘʨʘʤʝʪ-

ʨʽʚ, ʟʘʜʘʥʠʭ ʧʨʠ ʧʦʩʪʘʥʦʚʮʽ ʟʘʜʘʯʽ, ʥʘ ʭʘʨʘʢʪʝʨ ʝʚʦʣʶʮʽʾ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽ-

ʣʶ ʪʘ ʽʥʰʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʭʚʠʣʴ.  

ʇʨʠ  ʚʠʚʯʝʥʥʽ  ʩʝʡʩʤʽʯʥʠʭ  ʭʚʠʣʴ  ʟʘʧʨʦʧʦʥʦʚʘʥʦ  ʦʧʠʩ  ʜʝʬʦʨʤʫʚʘʥʥʷ  

ʛʨʫʥʪʦʚʠʭ ʰʘʨʽʚ ʩʪʘʥʜʘʨʪʥʦʶ ʪʨʠ-ʢʦʥʩʪʘʥʪʥʦʶ ʨʝʦʣʦʛʽʯʥʦʶ ʤʦʜʝʣʣʶ, ʪʝʦ- 

https://ui.adsabs.harvard.edu/search/q=author:%22Samsonov%2C+A.+M.%22&sort=date%20desc,%20bibcode%20desc
https://ui.adsabs.harvard.edu/search/q=author:%22Dreiden%2C+G.+V.%22&sort=date%20desc,%20bibcode%20desc
https://ui.adsabs.harvard.edu/search/q=author:%22Dreiden%2C+G.+V.%22&sort=date%20desc,%20bibcode%20desc
https://ui.adsabs.harvard.edu/search/q=author:%22Dreiden%2C+G.+V.%22&sort=date%20desc,%20bibcode%20desc
https://ui.adsabs.harvard.edu/search/q=author:%22Shvartz%2C+A.+G.%22&sort=date%20desc,%20bibcode%20desc
https://pubmed.ncbi.nlm.nih.gov/?term=Wang+Z&cauthor_id=25104909
https://pubmed.ncbi.nlm.nih.gov/?term=P%C4%83r%C4%83u+EI&cauthor_id=25104909
https://pubmed.ncbi.nlm.nih.gov/?term=Milewski+PA&cauthor_id=25104909
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ʨʝʪʠʯʥʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʧʦʰʠʨʝʥʥʷ ʭʚʠʣʴ ʚ ʛʨʫʥʪʦʚʠʭ ʰʘʨʘʭ ʽ ʚʧʝʨʰʝ ʚ 

ʪʝʦʨʽʾ ʩʝʡʩʤʽʯʥʠʭ ʭʚʠʣʴ ʟʘʩʪʦʩʦʚʘʥʦ ʤʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ (ʢʦʥʩʪʘʥʪ) 

ʨʝʦʣʦʛʽʯʥʦʾ ʤʦʜʝʣʽ ʟ ʝʢʩʧʝʨʠʤʝʥʪʫ ʥʘ ʧʦʚʟʫʯʽʩʪʴ ʢʦʥʢʨʝʪʥʦʛʦ ʛʨʫʥʪʦʚʦʛʦ 

ʰʘʨʫ. ɺʠʟʥʘʯʝʥʽ ʨʝʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʚʠʢʦʨʠʩʪʘʥʦ ʜʣʷ ʧʦʙʫʜʦʚʠ ʩʮʝʥʘʨʽʾʚ 

ʝʚʦʣʶʮʽʾ ʰʚʠʜʢʦʩʪʽ ʜʚʦʭ ʚʘʨʽʘʥʪʽʚ ʟʩʫʚʥʦʾ ʛʘʨʤʦʥʽʯʥʦʾ ʩʝʡʩʤʽʯʥʦʾ ʭʚʠʣʽ ʽ ʾʾ 

ʘʤʧʣʽʪʫʜʠ ʜʣʷ ʪʨʴʦʭ ʜʦʩʣʽʜʞʝʥʠʭ ʪʠʧʽʚ ʛʨʫʥʪʽʚ ʧʨʠ ʟʤʽʥʽ ʯʘʩʪʦʪʠ ʭʚʠʣʽ. 

ʋʩʽ ʭʚʠʣʽ, ʟʘ ʚʠʥʷʪʢʦʤ ʩʝʡʩʤʽʯʥʦʾ ʭʚʠʣʽ, ʚʠʚʯʘʶʪʴʩʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʦʜʥʽʻʾ ʟ ʥʘʡʙʽʣʴʰ ʨʦʟʚʠʥʝʥʠʭ ʤʦʜʝʣʝʡ ʥʝʣʽʥʽʡʥʦʾ ʪʝʦʨʽʾ ʧʨʫʞʥʦʩʪʽ - ʧóʷʪʠ-

ʢʦʥʩʪʘʥʪʥʦʾ ʤʦʜʝʣʽ ʄʝʨʥʘʛʘʥʘ. ʎʷ ʤʦʜʝʣʴ ʜʦʧʫʩʢʘʻ ʨʽʟʥʽ ʚʘʨʽʘʥʪʠ ʥʝʣʽʥʽʡ-

ʥʦʛʦ ʭʚʠʣʴʦʚʦʛʦ ʨʽʚʥʷʥʥʷ. ʅʘʡʧʨʦʩʪʽʰʠʡ ʚʘʨʽʘʥʪ ʥʝʣʽʥʽʡʥʦʛʦ ʭʚʠʣʴʦʚʦʛʦ ʨʽʚ-

ʥʷʥʥʷ ʚʢʣʶʯʘʻ ʣʠʰʝ ʢʚʘʜʨʘʪʠʯʥʫ ʥʝʣʽʥʽʡʥʽʩʪʴ. ɺ ʜʘʥʽʡ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ 

ʥʝʣʽʥʽʡʥʽʩʪʴ ʤʦʜʝʣʝʡ ʦʩʥʦʚʘʥʘ ʥʘ ʚʨʘʭʫʚʘʥʥʽ ʢʚʘʜʨʘʪʠʯʥʦʾ ʪʘ ʢʫʙʽʯʥʦʾ ʥʝʣʽ-

ʥʽʡʥʦʩʪʝʡ, ʱʦ ʪʨʘʢʪʫʻʪʩɹʷ ʷʢ ʦʜʠʛ ʟ ʝʣʝʤʝʥʪʽʚ ʥʦʚʠʟʥʠ ʜʦʩʣʽʜʞʝʥʴ.  

ɺʟʘʛʘʣʽ ʢʘʞʫʯʠ, ʘʥʘʣʽʟ ʚʩʽʭ ʨʦʟʛʣʷʥʫʪʠʭ ʚ ʨʦʙʦʪʽ ʭʚʠʣʴ ʤʽʩʪʠʪʴ ʝʣʝʤʝʥ-

ʪʠ ʥʦʚʠʟʥʠ ʚ ʨʽʟʥʠʭ ʡʦʛʦ ʢʦʤʧʦʥʝʥʪʘʭ. 

ɼʣʷ ʧʦʟʜʦʚʞʥʴʦʾ  ʛʘʨʤʦʥʽʯʥʦʾ  ʭʚʠʣʽ ʨʦʟʛʣʷʥʫʪʽ ʥʝʣʽʥʽʡʥʽ ʭʚʠʣʴʦʚʽ ʨʽʚ-

ʥʷʥʥʷ, ʷʢʽ ʘʥʘʣʽʟʫʶʪʴʩʷ  ʤʝʪʦʜʦʤ ʧʦʩʣʽʜʦʚʥʠʭ ʥʘʙʣʠʞʝʥʴ ʪʘ ʤʝʪʦʜʦʤ ʦʙʤʝ- 

ʞʝʥʥʷ ʥʘ ʛʨʘʜʽʻʥʪ ʟʤʽʱʝʥʥʷ. ʈʦʟʛʣʷʥʫʪʽ ʤʝʪʦʜʠ ʜʘʣʠ ʤʦʞʣʠʚʽʩʪʴ ʧʦʨʽʚʥʷʪʠ 

ʨʽʟʥʽ ʧʽʜʭʦʜʠ ʜʦ ʧʦʙʫʜʦʚʠ ʥʘʙʣʠʞʝʥʠʭ ʨʦʟʚôʷʟʢʽʚ, ʫ ʷʢʠʭ ʚʨʘʭʦʚʘʥʦ ʧʝʨʰʽ 

ʪʨʠ ʥʘʙʣʠʞʝʥʥʷ.  

ʇʨʠ ʘʥʘʣʽʟʽ ʮʠʣʽʥʜʨʠʯʥʠʭ ʨʘʜʽʘʣʴʥʠʭ ʧʦʦʜʠʥʦʢʠʭ ʭʚʠʣʴ ʟʘʩʪʦʩʦʚʘʥʦ 

ʤʝʪʦʜ ʦʙʤʝʞʝʥʥʷ ʥʘ ʛʨʘʜʽʻʥʪ ʟʤʽʱʝʥʥʷ ʪʘ ʦʪʨʠʤʘʥʦ ʨʽʚʥʷʥʥʷ ʜʣʷ ʟʥʘʭʦʜ-

ʞʝʥʥʷ ʧʝʨʰʠʭ ʜʚʦʭ ʪʘ ʪʨʴʦʭ ʥʘʙʣʠʞʝʥʴ ʟ ʤʝʪʦʶ ʾʭ ʪʝʦʨʝʪʠʯʥʦʛʦ ʽ ʯʠʩʝʣʴʥʦʛʦ 

ʧʦʨʽʚʥʷʥʥʷ.  

ʇʨʠ ʚʠʚʯʝʥʥʽ ʢʨʫʪʠʣʴʥʦʾ ʭʚʠʣʽ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʫʟʘʛʘʣʴʥʝʥʠʡ ʤʝʪʦʜ 

ʦʙʤʝʞʝʥʥʷ ʥʘ ʟʤʽʥʥʫ ʰʚʠʜʢʽʩʪʴ ʜʣʷ ʧʝʨʰʠʭ ʜʚʦʭ ʥʘʙʣʠʞʝʥʴ. ʆʩʢʽʣʴʢʠ ʫ 

ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʥʝʣʽʥʽʡʥʝ ʭʚʠʣʴʦʚʝ ʨʽʚʥʷʥʥʷ ʻ ʥʦʚʠʤ, ʪʦ ʮʝ ʜʝʤʦʥʩʪʨʫʻ ʟʘʩʪʦ-

ʩʦʚʥʽʩʪʴ ʤʝʪʦʜʫ ʜʣʷ ʙʽʣʴʰ ʰʠʨʦʢʦʛʦ ʢʣʘʩʫ ʭʚʠʣʴʦʚʠʭ ʟʘʜʘʯ.  

ʇʨʠ  ʘʥʘʣʽʟʽ  ʛʘʨʤʦʥʽʯʥʦʾ  ʩʝʡʩʤʽʯʥʦʾ  ʭʚʠʣʽ, ʷʢʘ ʧʦʰʠʨʶʻʪʴʩʷ ʚ ʛʨʫʥʪʦ-

ʚʠʭ ʰʘʨʘʭ ʚʧʝʨʰʝ ʟʘʩʪʦʩʦʚʘʥʦ ʧʨʷʤʠʡ ʤʝʪʦʜ ʧʨʠ ʧʦʙʫʜʦʚʽ ʥʘʙʣʠʞʝʥʦʛʦ ʨʦʟ- 
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ʚôʷʟʢʫ ʭʚʠʣʽ. 

ʏʠʩʝʣʴʥʠʡ ʘʥʘʣʽʟ ʝʚʦʣʶʮʽʾ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʶ ʭʚʠʣʽ ʚʠʢʦʥʘʥʠʡ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʨʦʮʝʜʫʨ ʘʣʛʦʨʠʪʤʽʚ ʢʦʤʧôʶʪʝʨʥʦʾ ʘʣʛʝʙʨʠ.  ʎʝ ʜʦʟʚʦʣʠʣʦ ʧʨʦ-

ʘʥʘʣʽʟʫʚʘʪʠ ʯʠʩʝʣʴʥʦ  ʚʧʣʠʚ ʨʽʟʥʠʭ ʧʦʨʷʜʢʽʚ ʥʝʣʽʥʽʡʥʦʩʪʝʡ ʜʣʷ ʧʦʟʜʦʚʞʥʠʭ, 

ʮʠʣʽʥʜʨʠʯʥʠʭ ʪʘ ʢʨʫʪʠʣʴʥʠʭ ʭʚʠʣʴ, ʘ ʪʘʢʦʞ ʚʠʟʥʘʯʠʪʠ ʨʝʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ 

ʟ ʤʝʪʦʶ ʧʦʙʫʜʦʚʠ ʩʮʝʥʘʨʽʾʚ ʝʚʦʣʶʮʽʾ (ʧʦʩʪʫʧʦʚʦʾ ʟʤʽʥʠ). 

ɼʦʩʣʽʜʞʝʥʽ ʚ ʨʦʙʦʪʽ ʨʽʟʥʽ ʪʠʧʠ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʷ ʧʦʦʜʠʥʦʢʦʾ ʭʚʠʣʽ 

ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʚ ʝʢʩʧʝʨʠʤʝʥʪʘʭ ʱʦʜʦ ʧʨʦʬʽʣʽʚ ʭʚʠʣʴ ʚ ʤʘʪʝʨʽʘʣʘʭ. ʋ ʪʦʡ 

ʞʝ ʯʘʩ, ʮʽ ʧʨʦʬʽʣʽ ʦʧʠʩʫʶʪʴʩʷ ʘʥʘʣʽʪʠʯʥʦ ʚʽʜʦʤʠʤʠ ʟ ʤʘʪʝʤʘʪʠʯʥʦʾ ʬʽʟʠʢʠ 

ʬʫʥʢʮʽʷʤʠ - ʫ ʚʠʛʣʷʜʽ ʢʦʩʠʥʫʩʦʾʜʘʣʴʥʦʾ ʬʫʥʢʮʽʾ (ʛʘʨʤʦʥʽʯʥʦ ʩʠʤʝʪʨʠʯʥʠʡ 

ʧʨʦʬʽʣʴ), ʬʫʥʢʮʽʡ ɻʘʫʩʩʘ (ʜʟʚʽʥʦʧʦʜʽʙʥʠʡ ʩʠʤʝʪʨʠʯʥʠʡ ʧʨʦʬʽʣʴ), ʋʽʪʪʝʢʝʨʘ, 

ʄʘʢʜʦʥʘʣʴʜʘ ʪʘ ʌʨʽʜʣʷʥʜʝʨʘ  (ʚʩʽ ʪʨʠ ʧʨʦʬʽʣʽ ʥʝʩʠʤʝʪʨʠʯʥʽ).  

ɿʦʢʨʝʤʘ, ʧʨʦʬʽʣʴ ʌʨʽʜʣʷʥʜʝʨʘ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʫ ʬʽʟʠʯʥʽʡ ʪʝʦʨʽʾ 

ʚʠʙʫʭʫ (ʧʝʨʰ ʟʘ ʚʩʝ, ʘʪʦʤʥʦʛʦ ʚʠʙʫʭʫ), ʷʢʠʡ ʜʦʩʣʽʜʞʫʻʪʴʩʷ ʚʞʝ ʤʘʡʞʝ ʩʪʦ 

ʨʦʢʽʚ ʽ ʮʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʜʦʚʞʫʶʪʴʩʷ ʜʦ ʥʘʰʦʛʦ ʯʘʩʫ. 

ʇʦʢʘʟʘʥʦ, ʱʦ ʚʧʣʠʚ ʥʝʣʽʥʽʡʥʦʩʪʽ ʚ ʪʝʦʨʝʪʠʯʥʠʭ ʧʨʝʜʩʪʘʚʣʝʥʥʷʭ ʜʨʫʛʦʛʦ 

ʪʘ ʪʨʝʪʴʦʛʦ ʥʘʙʣʠʞʝʥʴ ʥʘ ʧʦʰʠʨʝʥʥʷ ʧʦʟʜʦʚʞʥʠʭ ʧʦʦʜʠʥʦʢʠʭ ʭʚʠʣʴ ʟ 

ʧʦʯʘʪʢʦʚʠʤ ʛʘʨʤʦʥʽʯʥʠʤ ʧʨʦʬʽʣʝʤ (ʫ ʚʠʛʣʷʜʽ ʢʦʩʠʥʫʩʦʾʜʘʣʴʥʦʾ ʬʫʥʢʮʽʾ), 

ʜʟʚʽʥʦʧʦʜʽʙʥʠʤ ʧʨʦʬʽʣʝʤ (ʫ ʚʠʛʣʷʜʽ ʬʫʥʢʮʽʾ ɻʘʫʩʘ) ʪʘ ʧʨʦʬʽʣʝʤ ʫ ʚʠʛʣʷʜʽ 

ʬʫʥʢʮʽʾ ʋʽʪʪʝʢʝʨʘ ʻ ʩʫʪʪʻʚʠʤ.  

ʊʘʢʦʞ  ʧʦʢʘʟʘʥʦ, ʱʦ ʚʧʣʠʚ ʥʝʣʽʥʽʡʥʦʩʪʽ ʧʨʠ ʚʨʘʭʫʚʘʥʥʽ ʧʝʨʰʠʭ ʪʨʴʦʭ 

ʥʘʙʣʠʞʝʥʴ ʩʫʪʪʻʚʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʚʧʣʠʚʫ ʥʝʣʽʥʽʡʥʦʩʪʽ ʧʨʠ ʚʨʘʭʫʚʘʥʥʽ 

ʧʝʨʰʠʭ ʜʚʦʭ ʥʘʙʣʠʞʝʥʴ ʧʨʠ ʨʽʟʥʠʭ ʧʽʜʭʦʜʘʭ ʜʦ ʨʦʟʚôʷʟʘʥʥʷ. ʋ ʜʝʷʢʠʭ ʚʠʧʘʜ-

ʢʘʭ ʚʠʙʦʨʫ ʧʦʯʘʪʢʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ ʟʘʜʘʯʽ, ʩʫʪʪʻʚʦʾ ʨʽʟʥʠʮʽ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʤʝʪʦʜʫ ʦʙʤʝʞʝʥʥʷ ʥʘ ʛʨʘʜʽʻʥʪ ʟʤʽʱʝʥʥʷ, ʜʣʷ ʧʝʨʰʠʭ ʜʚʦʭ ʪʘ ʪʨʴʦʭ ʥʘʙʣʠʞʫ-

ʥʴ ʥʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ. (ʧʨʦʬʽʣʽ ʫ ʚʠʛʣʷʜʽ ʬʫʥʢʮʽʡ ɻʘʫʩʩʘ ʪʘ ʋʽʪʪʝʢʝʨʘ).  

ʊʘʢʦʞ ʩʧʦʩʪʝʨʝʞʝʥʦ, ʱʦ ʩʠʤʝʪʨʠʯʥʠʡ ʧʨʦʬʽʣʴ ʭʚʠʣʽ ʫ ʚʠʛʣʷʜʽ ʬʫʥʢʮʽʾ 

ɻʘʫʩʩʘ ʩʧʦʪʚʦʨʶʻʪʴʩʷ ʩʠʤʝʪʨʠʯʥʦ, ʪʦʜʽ ʷʢ ʥʝʩʠʤʝʪʨʠʯʥʠʡ ʧʨʦʬʽʣʴ ʫ ʚʠʛʣʷʜʽ 

ʬʫʥʢʮʽʾ ʋʽʪʪʝʢʝʨʘ ʜʝʬʦʨʤʫʻʪʴʩʷ ʥʝʩʠʤʝʪʨʠʯʥʦ.  

 ʈʦʟʛʣʷʥʫʪʦ  ʧʦʰʠʨʝʥʥʷ  ʮʠʣʽʥʜʨʠʯʥʦʾ  ʨʘʜʽʘʣʴʥʦʾ ʭʚʠʣʽ  ʟ  ʧʦʯʘʪʢʦʚʠʤʠ  
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ʧʨʦʬʽʣʷʤʠ ʫ ʚʠʛʣʷʜʽ ʬʫʥʢʮʽʡ ʄʘʢʜʦʥʘʣʴʜʘ ʪʘ ʌʨʽʜʣʷʥʜʝʨʘ, ʷʢʽ ʤʘʶʪʴ ʩʭʦʞʽ 

ʧʦʯʘʪʢʦʚʽ ʧʨʦʬʽʣʽ ʧʨʠ ʧʝʚʥʠʭ ʧʘʨʘʤʝʪʨʘʭ, ʘ ʪʘʢʦʞ ʨʦʟʛʣʷʥʫʪʦ ʘʥʘʣʦʛʽʯʥʫ 

ʟʘʜʘʯʫ ʜʣʷ ʪʘʢʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʜʝ ʧʦʯʘʪʢʦʚʽ ʧʨʦʬʽʣʽ ʨʽʟʥʽ. ɿʨʦʙʣʝʥʦ ʧʦʨʽʚʥʷʣʴ-

ʥʠʡ ʘʥʘʣʽʟ, ʷʢ ʜʣʷ ʧʦʜʽʙʥʠʭ ʧʨʦʬʽʣʽʚ, ʪʘʢ ʜʣʷ ʧʨʦʬʽʣʽʚ, ʷʢʽ ʟʦʚʩʽʤ ʨʽʟʥʽ. 

ʈʦʟʛʣʷʥʫʪʦ ʧʦʰʠʨʝʥʥʷ ʭʚʠʣʴ, ʜʣʷ ʨʦʟʚôʷʟʢʽʚ ʟ ʜʚʦʤʘ ʥʘʙʣʠʞʝʥʥʷʤʠ ʪʘ 

ʨʦʟʚôʷʟʢʽʚ ʟ ʪʨʴʦʤʘ ʥʘʙʣʠʞʝʥʥʷʤʠ ʟʘ ʤʝʪʦʜʦʤ ʦʙʤʝʞʝʥʥʷ ʥʘ ʛʨʘʜʽʻʥʪ ʟʤʽ-

ʱʝʥʥʷ. ʇʦʢʘʟʘʥʦ, ʱʦ ʦʙʠʜʚʘ ʥʝʩʠʤʝʪʨʠʯʥʽ ʧʦʦʜʠʥʦʢʽ ʧʨʦʬʽʣʽ ʝʚʦʣʶʮʽʦʥʫʶʪʴ 

ʤʘʡʞʝ ʦʜʥʘʢʦʚʦ ʽ ʚʧʣʠʚ ʪʨʝʪʴʦʛʦ ʥʘʙʣʠʞʝʥʥʷ ʥʝ ʻ ʩʫʪʪʻʚʠʤ.  

ɺʝʣʠʢʫ ʫʚʘʛʫ ʧʨʠʜʽʣʝʥʦ ʟʘʜʘʯʽ ʧʨʦ ʧʦʰʠʨʝʥʥʷ ʢʨʫʪʠʣʴʥʦʾ ʭʚʠʣʽ. ʊʫʪ 

ʜʝʪʘʣʴʥʦ ʦʧʠʩʘʥʘ ʥʦʚʘ ʧʦʩʪʘʥʦʚʢʘ ʥʝʣʽʥʽʡʥʦʾ ʟʘʜʘʯʽ. ʗʢ ʫʞʝ ʟʘʟʥʘʯʘʣʦʩʷ 

ʨʘʥʽʰʝ, ʜʣʷ ʥʘʙʣʠʞʝʥʦʛʦ ʘʥʘʣʽʟʫ ʥʘʡʧʨʦʩʪʽʰʦʛʦ ʚʘʨʽʘʥʪʫ ʥʝʣʽʥʽʡʥʦʛʦ ʭʚʠ-

ʣʴʦʚʦʛʦ ʨʽʚʥʷʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʥʦʚʠʡ ʤʝʪʦʜ, ʷʢʠʡ ʫʟʘʛʘʣʴʥʶʻ ʤʝʪʦʜ 

ʦʙʤʝʞʝʥʥʷ ʥʘ ʛʨʘʜʽʻʥʪ ʟʤʽʱʝʥʥʷ. ʇʨʠ ʨʝʘʣʽʟʘʮʽʾ ʤʝʪʦʜʫ ʦʪʨʠʤʘʥʘ ʜʦʩʪʘʪʥʴʦ 

ʧʨʦʩʪʘ ʬʦʨʤʫʣʘ ʜʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʧʝʨʰʠʭ ʜʚʦʭ ʥʘʙʣʠʞʝʥʴ, ʷʢʘ ʟʨʫʯʥʘ ʧʨʠ 

ʢʦʤʧóʶʪʝʨʥʦʤʫ ʘʥʘʣʽʟʽ ʝʚʦʣʶʮʽʾ ʭʚʠʣʽ. ʇʦʢʘʟʘʥʦ ʽʩʥʫʚʘʥʥʷ ʟʤʽʥʥʦʛʦ 

ʩʧʦʪʚʦʨʝʥʥʷ ʭʚʠʣʽ ʫ ʨʘʜʽʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ ʽ ʧʦʩʪʽʡʥʦʛʦ ʫ ʦʩʴʦʚʦʤʫ, ʱʦ 

ʦʧʠʩʫʻ ʧʦʰʠʨʝʥʥʷ ʢʨʫʪʠʣʴʥʠʭ ʭʚʠʣʴ ʚʩʝʨʝʜʠʥʽ ʢʨʫʛʦʚʦʛʦ ʮʠʣʽʥʜʨʘ ʪʘ ʚʟʜʦʚʞ 

ʡʦʛʦ ʦʩʽ ʩʠʤʝʪʨʽʾ. ɼʦʩʣʽʜʞʝʥʦ, ʱʦ ʽʩʥʫʻ ʩʫʪʪʻʚʠʡ ʚʧʣʠʚ ʟʤʽʥʠ ʚʝʣʠʯʠʥʠ 

ʨʘʜʽʫʩʘ ʮʠʣʽʥʜʨʘ ʥʘ ʨʦʟʧʦʜʽʣ ʘʤʧʣʽʪʫʜ ʢʨʫʪʠʣʴʥʦʾ ʭʚʠʣʽ ʚʩʝʨʝʜʠʥʽ ʮʠʣʽʥʜʨʘ. 

ʉʧʦʩʪʝʨʝʞʝʥʦ ʟʤʽʥʫ ʟʥʘʢʫ ʘʤʧʣʽʪʫʜʠ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʤʘʢʩʠʤʫʤʽʚ 

ʢʨʠʚʦʾ ʨʦʟʧʦʜʽʣʫ ʘʤʧʣʽʪʫʜ. ʇʨʠʚʝʜʝʥʽ ʚ ʨʦʙʦʪʽ ʩʮʝʥʘʨʽʾ ʨʦʟʧʦʜʽʣʫ ʘʤʧʣʽʪʫʜ 

ʭʚʠʣʽ ʚʽʜ ʮʝʥʪʨʫ ʜʦ ʧʦʚʝʨʭʥʽ ʮʠʣʽʥʜʨʘ (ʚʩʝʨʝʜʠʥʽ ʮʠʣʽʥʜʨʘ) ʧʨʠ ʧʦʰʠʨʝʥʥʽ 

ʥʝʣʽʥʽʡʥʦ ʧʨʫʞʥʦʾ ʢʨʫʪʠʣʴʥʦʾ ʭʚʠʣʽ  ʟʘʩʚʽʜʯʠʣʠ, ʱʦ ʚ ʘʥʘʣʽʟʽ ʮʠʭ ʭʚʠʣʴ 

ʙʘʛʘʪʦ ʧʨʦʛʘʣʠʥ ʽ ʪʘʢʠʡ ʘʥʘʣʽʟ ʻ ʘʢʪʫʘʣʴʥʠʤ.    

ɼʦʢʣʘʜʥʦ ʚʠʢʣʘʜʝʥʦ ʥʦʚʠʡ ʧʽʜʭʽʜ ʜʦ ʟʘʜʘʯʽ ʧʨʦ ʧʦʰʠʨʝʥʥʷ ʩʝʡʩʤʽʯʥʦʾ 

ʟʩʫʚʥʦʾ ʭʚʠʣʽ. ʇʨʠ ʘʥʘʣʽʟʽ ʮʽʻʾ ʟʘʜʘʯʽ ʦʪʨʠʤʘʥʦ ʩʮʝʥʘʨʽʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ 

ʛʘʨʤʦʥʽʯʥʦʾ ʭʚʠʣʽ ʚ ʝʢʩʧʦʥʝʥʮʽʘʣʴʥʦ ʟʘʪʫʭʘʶʯʫ ʛʘʨʤʦʥʽʯʥʫ ʟʘ ʜʦʚʦʣʽ ʢʦʨʦʪ-

ʢʠʡ ʯʘʩ ʧʦʰʠʨʝʥʥʷ ʧʨʠ ʭʘʨʘʢʪʝʨʥʠʭ ʜʣʷ ʩʝʡʩʤʽʯʥʠʭ ʭʚʠʣʴ ʜʫʞʝ ʥʠʟʴʢʠʭ 

ʯʘʩʪʦʪʘʭ. ʇʦʙʫʜʦʚʘʥʽ ʩʮʝʥʘʨʽʾ ʝʚʦʣʶʮʽʾ ʰʚʠʜʢʦʩʪʽ ʭʚʠʣʽ ʪʘ ʘʤʧʣʽʪʫʜʠ ʟʘʪʫʭʘʥ 

ʥʷ ʭʚʠʣʽ. 
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ʆʪʞʝ, ʧʨʦʚʝʜʝʥʠʡ ʪʝʦʨʝʪʠʯʥʠʡ ʽ ʯʠʩʣʦʚʠʡ ʘʥʘʣʽʟ ʨʦʟʛʣʷʥʫʪʠʭ ʫ ʨʦʙʦʪʽ 

ʥʝʣʽʥʽʡʥʠʭ ʭʚʠʣʴ ʜʦʟʚʦʣʠʚ ʚʠʷʚʠʪʠ ʨʷʜ ʥʦʚʠʭ ʥʝʣʽʥʽʡʥʠʭ ʭʚʠʣʴʦʚʠʭ ʝʬʝʢʪʽʚ. 

ʋ ʩʫʢʫʧʥʦʩʪʽ, ʧʨʦʚʝʜʝʥʽ  ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʥʦʚʠʤʠ ʽ  ʟʘʧʦʚʥʶʶʪʴ ʧʝʚʥʠʡ ʬʨʘʛ-

ʤʝʥʪ ʪʝʦʨʽʾ ʥʝʣʽʥʽʡʥʠʭ ʭʚʠʣʴ ʚ ʤʘʪʝʨʽʘʣʘʭ.  

ɼʦʩʪʦʚʽʨʥʽʩʪʴ ʜʘʥʦʾ ʨʦʙʦʪʠ ʟʘʙʝʟʧʝʯʫʶʪʴʩʷ ʢʦʨʝʢʪʥʽʩʪʶ ʧʦʩʪʘʥʦʚʢʠ 

ʟʘʜʘʯ, ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʣʘʩʠʯʥʦʾ ʥʝʣʽʥʽʡʥʦʾ ʪʝʦʨʽʾ ʧʦʰʠʨʝʥʥʷ ʭʚʠʣʴ, ʢʣʘʩʠʯ-

ʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʘʥʘʣʽʟʫ ʧʣʦʩʢʠʭ ʧʦʟʜʦʚʞʥʠʭ, ʮʠʣʽʥʜʨʠʯʥʠʭ ʨʘʜʽʘʣʴʥʠʭ ʽ 

ʢʨʫʪʠʣʴʥʠʭ ʪʘ ʩʝʡʩʤʽʯʥʠʭ ʭʚʠʣʴ, ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʘʧʨʦʙʦʚʘʥʠʭ ʤʝʪʦʜʽʚ ʥʘʙʣʠ-

ʞʝʥʦʛʦ ʘʥʘʣʽʟʫ ʨʦʟʚôʷʟʢʽʚ ʥʝʣʽʥʽʡʥʠʭ ʭʚʠʣʴʦʚʠʭ ʨʽʚʥʷʥʴ, ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʛʨʘ-

ʬʽʯʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʢʦʤʧôʶʪʝʨʥʦʾ ʘʣʛʝʙʨʠ, ʫʟʛʦʜʞʝʥʥʷʤ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴ-

ʪʘʪʽʚ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʘʥʽʰʝ ʧʨʦʚʝʜʝʥʠʭ ʪʝʦʨʝʪʠʯʥʠʭ ʽ ʝʢʩʧʝʨʠʤʝʥʪʪʘʣʴʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʭʚʠʣʴ ʽ ʚʽʜʧʦʚʽʜʥʽʩʪʶ ʤʽʨʢʫʚʘʥʥʷʤ ʬʽʟʠʯʥʦʛʦ ʭʘʨʘʢʪʝʨʫ.  

ʆʜʝʨʞʘʥʽ ʪʝʦʨʝʪʠʯʥʽ ʽ ʯʠʩʣʦʚʽ ʨʝʟʫʣʴʪʘʪʠ ʜʘʣʠ ʤʦʞʣʠʚʽʩʪʴ ʧʦʙʫʜʫʚʘʪʠ 

ʩʮʝʥʘʨʽʾ ʧʦʰʠʨʝʥʥʷ ʭʚʠʣʴ ʚ ʤʘʪʝʨʽʘʣʘʭ, ʱʦ ʦʧʠʩʫʶʪʴʩʷ ʥʝʣʽʥʽʡʥʠʤʠ ʤʦʜʝʣʷ-

ʤʠ ʧʨʫʞʥʦʛʦ ʽ ʚʷʟʢʦʧʨʫʞʥʦʛʦ ʜʝʬʦʨʤʫʚʘʥʥʷ, ʢʨʘʱʦʛʦ ʨʦʟʫʤʽʥʥʷ ʚʧʣʠʚʫ 

ʢʽʣʴʢʦʩʪʽ ʥʘʙʣʠʞʝʥʴ ʧʨʠ ʨʦʟʚôʷʟʫʚʘʥʥʽ ʭʚʠʣʴʦʚʦʾ ʟʘʜʘʯʽ ʥʘ ʩʮʝʥʘʨʽʾ ʧʦʰʠ-

ʨʝʥʥʷ ʨʽʟʥʠʭ ʪʠʧʽʚ ʭʚʠʣʴ.  

ʅʘʫʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʾ ʦʪʨʠʤʘʥʽ ʘʚʪʦʨʦʤ ʩʘʤʦʩʪʽʡʥʦ. ɼʠʩʝʨʪʘ 

ʥʪʫ ʥʘʣʝʞʘʪʴ ʧʦʩʪʘʥʦʚʢʠ ʟʘʜʘʯ, ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʪʠʯʥʠʭ ʚʠʢʣʘʜʦʢ, ʯʠʩʣʦʚʘ  ʽ 

ʛʨʘʬʽʯʥʘ ʨʝʘʣʽʟʘʮʽʷ ʚ ʩʠʩʪʝʤʽ ʩʠʤʚʦʣʴʥʠʭ ʦʙʯʠʩʣʝʥʴ ʘʣʛʦʨʠʪʤʽʚ ʢʦʤʧôʶ-

ʪʝʨʥʦʾ ʘʣʛʝʙʨʠ. ɺʠʟʥʘʯʝʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʥʘʧʨʷʤʢʫ ʜʦʩʣʽʜʞʝʥʴ, ʜʦʧʦʤʦʛʘ ʧʨʠ 

ʘʥʘʣʽʟʽ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʣʝʞʘʪʴ ʥʘʫʢʦʚʦʤʫ ʢʦʥʩʫʣʴʪʘʥʪʫ ʯʣʝʥ.-ʢʦʨ. 

ʅɸʅʋ ʈʫʱʠʮʴʢʦʤʫ ʗ.ʗ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʝʚʦʣʶʮʽʷ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʷ ʭʚʠʣʽ, ʥʝʣʽʥʽʡʥʘ ʤʦʜʝʣʴ 

ʧʨʫʞʥʦʛʦ ʽ ʚʷʟʢʦʧʨʫʞʥʦʛʦ ʜʝʬʦʨʤʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ, ʧʷʪʠʢʦʥʩʪʘʥʪʥʠʡ  ʧʦʪʝʥ 

ʮʽʘʣ ʄʝʨʥʘʛʘʥʘ, ʪʨʠʢʦʥʩʪʘʥʪʥʘ ʩʪʘʥʜʘʨʪʥʘ ʤʦʜʝʣʴ ʚʷʟʢʦʧʨʫʞʥʦʩʪʽ, ʧʨʫʞʥʘ 

ʧʦʦʜʠʥʦʢʘ ʭʚʠʣʷ, ʧʣʦʩʢʘ ʧʦʟʜʦʚʞʥʘ ʭʚʠʣʷ, ʮʠʣʽʥʜʨʠʯʥʘ ʨʘʜʽʘʣʴʥʘ ʭʚʠʣʷ, 

ʢʨʫʪʠʣʴʥʘ ʭʚʠʣʷ, ʢʚʘʜʨʘʪʠʯʥʘ ʽ ʢʫʙʽʯʥʘ ʥʝʣʽʥʽʡʥʦʩʪʽ, ʤʝʪʦʜ ʧʦʩʣʽʜʦʚʥʠʭ ʥʘʙ-

ʣʠʞʝʥʴ, ʤʝʪʦʜ ʦʙʤʝʞʝʥʥʷ ʥʘ ʛʨʘʜʽʻʥʪ ʟʤʽʱʝʥʥʷ, ʥʝʣʽʥʽʡʥʽ ʭʚʠʣʴʦʚʽ ʝʬʝʢʪʠ. 
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ANNOTATION  

Yurchuk V.M. Scenarios of propagation of waves of different initial profiles 

in materials that deform nonlinearly elastically. ï Qualification scientific work in 

the form of a manuscript. 

Dissertation for the degree of Doctor of Physical and Mathematical Sciences 

in the specialty 01.02.04. Mechanics of a deformable solid. - S.P.Timoshenko 

Institute of Mechanics of the NAS of Ukraine, Kyiv, 2024. 
The dissertation investigates the propagation of plane and cylindrical waves 

in structural materials that deform elastically nonlinearly, and seismic waves in soil 

layers that deform viscoelastically, exhibiting nonlinearity during deformation. 

Waves in materials are considered single with different initial profiles, with the 

exception of torsional waves, the profile of which is described by a harmonic 

(periodic) function. Waves in soils are considered seismic (the frequencies in these 

waves are small). Only nonlinear longitudinal plane waves are studied. Of the 

nonlinear cylindrical waves, two types are selected - cylindrical radial and tor-

sional. 

Single elastic waves are studied as one of the types of simple waves with 

profiles observed in mechanical experiments with materials. Seismic waves in the 

work are studied within the framework of the theory of seismic waves in rheolo-

gical media. 

The analysis of nonlinear waves in modern science is in an active stage. This 

is evidenced by the example of a bibliographic review of single waves performed 

in the Google database in April 2024. This review includes 18 publications in the 

world's leading journals in mechanics published over the past 10 years (hereinafter 

only the publication number in the general list of sources used, authors and year of 

publication are given): [77] ¢elik N., Seadawy Aly R., & Saĵlam ¥zkan Y., Yaĸar 

E. 2021, [84] Defaz I., Epstein M., Federico S. 2021, [85] Deliktas-Ozdemir E., 

Ahmetolan S., Tuna D. 2022, [89] Ekin D. 2021, [90] Erheng W., Mohith M., 

Amnaya P. A., Raj Kumar P., Philippe H. G., John L. 2014, [95] Gao T., Wang Z., 

Vanden-Broeck J.-M. 2016, [108] Liu, Z. Zhang, J. 2019, [116] Nanta Kumar, U., 
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Choy Y. Y. 2021, [120] Poģar, T., Laloġ, J., Babnik, A. 2018, [121] Rao, C., 

Zhang, Y. 2017, [139] Samsonov A. M., Dreiden G. V., Semenova, I. V., Shvartz 

A. G. 2015, [140] Selezov, I. T. 2019, [145] Stewart A. 2016, [148] Tranter M.R. 

2019, [149] Trichtchenko O., PŁrŁu EI., Vanden-Broeck JM., Milewski P. 2018, 

[157] Zhan Wang, Emilian I PŁrŁu , Paul A Milewski , Jean-Marc Vanden-Broeck 

2014, [158] Zhi-Guo Liu, Yue-Sheng Wang, and Guoliang Huang 2019, [159] Ziv 

R., Shmuel G. 2020. 

Therefore, the development of theoretical and computational (numerical) 

approaches to the study of single nonlinear waves can be considered relevant from 

the point of view of the development of both wave theory and mechanics of 

materials. 

Knowledge of the laws of propagation of single waves and scenarios of the 

evolution of such waves is used in the interpretation of experiments on the dyna-

mics of materials and structural elements, in engineering calculations of structures 

subjected to impulses of various types. Knowledge of the parameters of seismic 

waves in different types of soils is important in assessing seismic danger due to 

earthquakes and explosions of various nature. 

The dissertation studies waves with a given initial single profile, which 

further evolves with the time of wave propagation. 

In this dissertation, the main attention is paid to the influence of nonlinear 

deformation on the evolution of wave parameters (initial profile). At the same 

time, qualitatively different and more complex approaches to solving nonlinear 

wave equations for different types of waves and different environments have been 

developed. 

The dissertation compares the evolution of the initial wave profile at diffe-

rent levels of approximation (first, first two and three approximations) of the 

solution of the nonlinear wave equation. The influence of nonlinearity of material 

deformation on wave propagation was studied, as well as the influence of 

parameters specified in the problem formulation on the nature of the evolution of 

the initial profile and other wave characteristics. 



10 

When studying seismic waves, a description of the deformation of soil layers 

by a standard three-constant rheological model was proposed, the propagation of 

waves in soil layers was theoretically analyzed, and for the first time in the theory 

of seismic waves, a method of determining the parameters (constants) of the rheo-

logical model from an experiment on the creep of a specific soil layer was applied. 

The determined rheological parameters were used to construct scenarios of the 

evolution of the velocity of two variants of the shear harmonic seismic wave and 

its amplitude for the three studied types of soils when the wave frequency changed. 

All waves, except for the seismic wave, are studied using one of the most 

developed models of nonlinear elasticity theory - the five-constant Murnaghan 

model. This model allows for various variants of the nonlinear wave equation. The 

simplest variant of the nonlinear wave equation includes only quadratic nonlineari-

ty. In this dissertation work, the nonlinearity of the models is based on taking into 

account quadratic and cubic nonlinearities, which is interpreted as one of the 

elements of novelty of the research. 

Generally speaking, the analysis of all waves considered in the work con-

tains elements of novelty in its various components. 

For a longitudinal harmonic wave, nonlinear wave equations are considered, 

which are analyzed by the method of successive approximations and the method of 

restriction to the displacement gradient. The considered methods made it possible 

to compare different approaches to constructing approximate solutions, in which 

the first three approximations are taken into account. 

In the analysis of cylindrical radial solitary waves, the method of displace-

ment gradient constraint was applied and equations were obtained for finding the 

first two and three approximations for the purpose of their theoretical and 

numerical comparison. 

In the study of torsional waves, a generalized method of variable velocity 

constraint for the first two approximations was proposed. Since in this case the 

nonlinear wave equation is new, this demonstrates the applicability of the method 

to a wider class of wave problems. 
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In the analysis of a harmonic seismic wave propagating in soil layers, the 

direct method was first used to construct an approximate solution of the wave. 

Numerical analysis of the evolution of the initial wave profile was perform-

ed using computer algebra algorithm procedures. This allowed us to numerically 

analyze the influence of different orders of nonlinearities for longitudinal, cylind-

rical and torsional waves, as well as to determine rheological parameters in order 

to construct evolution scenarios (gradual change). 

The various types of initial profile of a solitary wave studied in the work are 

observed in experiments on wave profiles in materials. At the same time, these pro-

files are described analytically by functions known from mathematical physics - in 

the form of a cosine function (harmonically symmetric profile), Gaussian functions 

(bell-shaped symmetric profile), Whittaker, McDonald and Friedlander (all three 

profiles are asymmetric). 

In particular, the Friedlander profile is widely used in the physical theory of 

explosions (primarily atomic explosions), which has been studied for almost a 

hundred years and these studies continue to this day. 

It is shown that the influence of nonlinearity in the theoretical representa-

tions of the second and third approximations on the propagation of longitudinal 

solitary waves with an initial harmonic profile (in the form of a cosine function), a 

bell-shaped profile (in the form of a Gaussian function) and a profile in the form of 

a Whittaker function is significant. 

It is also shown that the influence of nonlinearity when taking into account 

the first three approximations is significantly different from the influence of 

nonlinearity when taking into account the first two approximations with different 

approaches to the solution. In some cases of choosing the initial parameters of the 

problem, a significant difference when using the method of restriction on the 

displacement gradient is not observed for the first two and three approximations. 

(profiles in the form of Gaussian and Whittaker functions). 

It is also observed that the symmetric wave profile in the form of a Gaussian 

function is deformed symmetrically, while the asymmetric profile in the form of a  
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Whittaker function is deformed asymmetrically. 

The propagation of a cylindrical radial wave with initial profiles in the form 

of McDonald and Friedlander functions, which have similar initial profiles at cer-

tain parameters, is considered, and a similar problem is also considered for such 

parameters where the initial profiles are different. A comparative analysis is made, 

both for similar profiles and for profiles that are completely different. Wave propa-

gation is considered for solutions with two approximations and solutions with three 

approximations using the displacement gradient constraint method. It is shown that 

both asymmetric single profiles evolve almost identically and the influence of the 

third approximation is not significant. 

Much attention is paid to the problem of torsional wave propagation. A new 

formulation of the nonlinear problem is described in detail here. As already noted 

earlier, for the approximate analysis of the simplest version of the nonlinear wave 

equation, a new method is proposed that generalizes the method of restriction to 

the displacement gradient. When implementing the method, a fairly simple formula 

is obtained for finding the first two approximations, which is convenient for 

computer analysis of wave evolution. The existence of a variable wave distortion 

in the radial direction and a constant one in the axial direction is shown, which 

describes the propagation of torsional waves inside a circular cylinder and along its 

axis of symmetry. It is investigated that there is a significant effect of changing the 

cylinder radius on the distribution of torsional wave amplitudes inside the cylinder. 

A change in the sign of the amplitude and an increase in the number of maxima of 

the amplitude distribution curve are observed. The scenarios of the distribution of 

wave amplitudes from the center to the surface of the cylinder (inside the cylinder) 

during the propagation of a nonlinearly elastic torsional wave presented in the 

work have shown that there are many gaps in the analysis of these waves and such 

an analysis is relevant. 

A new approach to the problem of seismic shear wave propagation is pre-

sented in detail. When analyzing this problem, scenarios of the transformation of a 

harmonic wave into an exponentially decaying harmonic wave in a fairly short 
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propagation time at very low frequencies characteristic of seismic waves were 

obtained. Scenarios of the evolution of the wave velocity and the amplitude of 

wave attenuation were constructed. 

Thus, the  theoretical  and  numerical  analysis of  the nonlinear waves consi- 

dered in the work allowed us to identify a number of new nonlinear wave effects. 

Taken together, the studies conducted are new and fill a certain fragment of the 

theory of nonlinear waves in materials. 

The reliability of this work is ensured by the correctness of the problem 

statement, the use of the classical nonlinear theory of wave propagation, the clas-

sical approach to the analysis of plane longitudinal, cylindrical radial and torsional 

and seismic waves, the use of proven methods of approximate analysis of solutions 

of nonlinear wave equations, the use of graphical algorithms of computer algebra, 

the agreement of the obtained results with the results of previously conducted 

theoretical and experimental studies of waves and compliance with considerations 

of a physical nature. 

The obtained theoretical and numerical results made it possible to construct 

scenarios of wave propagation in materials described by nonlinear models of 

elastic and viscoelastic deformation, a better understanding of the influence of the 

number of approximations when solving the wave problem on the scenarios of 

propagation of various types of waves. 

The scientific results of the dissertation were obtained by the author inde-

pendently. The thesis includes problem formulation, analytical calculations, 

numerical and graphical implementation in the symbolic computation system of 

computer algebra algorithms. The definition of the general direction of research, 

assistance in the analysis of the obtained results belongs to the scientific consu-

ltant, corresponding member of NAS of Ukraine, Rushchytsky J.J. 

Keywords: evolution of the initial wave profile, nonlinear model of elastic and 

viscoelastic deformation of the material, five-constant Murnaghan potential, three-

constant standard model of viscoelasticity, elastic solitary wave, plane longitudinal 

wave, cylindrical radial wave, torsional wave, quadratic and cubic nonlinearities, 
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method of successive approximations, method of restriction to the displacement 

gradient, nonlinear wave effects. 
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3.1.1. ʅʘʡʧʨʦʩʪʽʰʝ ʢʚʘʜʨʘʪʠʯʥʦ ʥʝʣʽʥʽʡʥʝ ʭʚʠʣʴʦʚʝ ʨʽʚʥʷʥʥʷ, ʷʢʝ ʦʧʠʩʫ 

ʝʚʦʣʶʮʽʶ ʧʨʫʞʥʦʾ ʧʣʦʩʢʦʾ ʧʦʟʜʦʚʞʥʦʾ ʭʚʠʣʽééééééééé99 

3.1.2. ʉʪʠʩʣʠʡ ʦʧʠʩ ʤʝʪʦʜʫ ʧʦʩʣʽʜʦʚʥʠʭ ʥʘʙʣʠʞʝʥʴ ʚ ʟʘʜʘʯʽ ʟʥʘʭʦʜʞʝʥʥʽ  
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3.1.3. ʉʪʠʩʣʠʡ ʦʧʠʩ ʤʝʪʦʜʫ ʧʦʩʣʽʜʦʚʥʠʭ ʥʘʙʣʠʞʝʥʴ ʚ ʟʘʜʘʯʽ ʟʥʘʭʦʜʞʝʥʥʽ 

ʨʦʟʚôʷʟʢʫ ʥʝʣʽʥʽʡʥʦʛʦ ʭʚʠʣʴʦʚʦʛʦ ʨʽʚʥʷʥʥʷ ʟ ʧʫʥʢʪʫ 3.1.1éé...101 

3.1.4. ʈʦʟʚóʷʟʦʢ ʜʣʷ ʛʘʨʤʦʥʽʯʥʦʾ ʭʚʠʣʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʝʨʰʦʛʦ ʽ ʜʨʫʛʦʛʦ 

ʥʘʙʣʠʞʝʥʴéééééééééééééééééééééé...102 

3.1.5. ʈʦʟʚóʷʟʦʢ ʜʣʷ ʛʘʨʤʦʥʽʯʥʦʾ ʭʚʠʣʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʝʨʰʦʛʦ ʜʨʫʛʦʛʦ ʽ 

ʪʨʝʪʴʦʛʦ ʥʘʙʣʠʞʝʥʴéééééééééééééééééé...104 

3.2.  ʅʘʙʣʠʞʝʥʠʡ ʤʝʪʦʜ ʟʥʘʭʦʜʞʝʥʥʷ ʨʦʟʚôʷʟʢʫ ʥʝʣʽʥʽʡʥʦʛʦ ʭʚʠʣʴʦʚʦʛʦ  
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ʧʝʨʝʪʚʦʨʝʥʥʽ ʮʴʦʛʦ ʨʽʚʥʷʥʥʷ ʽ ʦʙʤʝʞʝʥʥʽ ʥʘ ʛʨʘʜʽʻʥʪ ʟʤʽʱʝʥʥʷ 

(ʩʪʠʩʣʠʡ ʦʧʠʩ)ééééééééééééééééééééé..105 

3.2.1. ʇʝʨʝʪʚʦʨʝʥʥʷ ʥʝʣʽʥʽʡʥʦʛʦ ʭʚʠʣʴʦʚʦʛʦ ʨʽʚʥʷʥʥʷ ʟ ʧʫʥʢʪʫ 3.1.1...105 
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3.3.  ʅʘʙʣʠʞʝʥʠʡ ʤʝʪʦʜ ʟʥʘʭʦʜʞʝʥʥʷ ʨʦʟʚôʷʟʢʫ ʥʝʣʽʥʽʡʥʦʛʦ ʭʚʠʣʴʦʚʦʛʦ  

ʨʽʚʥʷʥʥʷ ʜʣʷ  ʮʠʣʽʥʜʨʠʯʥʦʾ ʨʘʜʽʘʣʴʥʦʾ ʭʚʠʣʽ, ʦʩʥʦʚʘʥʠʡ ʥʘ 

ʧʝʨʝʪʚʦʨʝʥʥʽ ʮʴʦʛʦ ʨʽʚʥʷʥʥʷ ʽ ʦʙʤʝʞʝʥʥʽ ʥʘ ʛʨʘʜʽʻʥʪ ʟʤʽʱʝʥʥʷ...110 

3.3.1. ʅʘʡʧʨʦʩʪʽʰʝ ʢʚʘʜʨʘʪʠʯʥʦ ʥʝʣʽʥʽʡʥʝ ʭʚʠʣʴʦʚʝ ʨʽʚʥʷʥʥʷ, ʷʢʝ ʦʧʠʩʫʻ 

ʝʚʦʣʶʮʽʶ ʮʠʣʽʥʜʨʠʯʥʦʾ ʨʘʜʽʘʣʴʥʦʾ ʭʚʠʣʽé.é..éééééé.é..110 

3.3.2. ʇʝʨʝʪʚʦʨʝʥʥʷ ʥʝʣʽʥʽʡʥʦʛʦ ʭʚʠʣʴʦʚʦʛʦ ʨʽʚʥʷʥʥʷ ʟ ʧʫʥʢʪʫ 3.3.1...113 
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3.3.3. ʈʦʟʚóʷʟʦʢ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʝʨʰʦʛʦ ʽ ʜʨʫʛʦʛʦ ʥʘʙʣʠʞʝʥʴééé...113 

3.3.4. ʈʦʟʚóʷʟʦʢ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʝʨʰʦʛʦ, ʜʨʫʛʦʛʦ ʽ ʪʨʝʪʴʦʛʦ ʥʘʙʣʠʞʝʥʴé 

ééééééééééééééééééééééééééé...115 

 

ʈʆɿɼɯʃ 4 ʊɽʆʈɽʊʀʏʅʀʁ ʊɸ ʏʀʉʃʆɺʀʁ ɸʅɸʃɯɿ ɽɺʆʃʖʎɯɰ 

ʅɽʃɯʅɯʁʅʆ ʇʈʋɾʅʆɰ ʇʃʆʉʂʆɰ ʇʆɿɼʆɺɾʅʆɰ ɻɸʈʄʆʅɯʏʅʆɰ 

ʍɺʀʃɯ ɿɸ ɼʆʇʆʄʆɻʆʖ ɼɺʆʍ ʅɸɹʃʀɾɽʅʀʍ ʄɽʊʆɼɯɺ 

ʈʆɿɺʗɿʋɺɸʅʅʗ ʅɽʃɯʅɯʁʅʆɻʆ ʍɺʀʃʔʆɺʆɻʆ ʈɯɺʅʗʅʅʗé..é.117 

4.1.  ɸʥʘʣʽʟ ʥʝʣʽʥʽʡʥʦʾ ʧʨʫʞʥʦʾ ʧʦʟʜʦʚʞʥʦʾ ʛʘʨʤʦʥʽʯʥʦʾ ʭʚʠʣʽ  ʤʝʪʦʜʘʤʠ 

ʧʦʩʣʽʜʦʚʥʠʭ ʥʘʙʣʠʞʝʥʴ ʪʘ ʦʙʤʝʞʝʥʥʷ ʥʘ ʛʨʘʜʽʻʥʪ ʟʤʽʱʝʥʥʷ (ʧʝʨʰʽ 

ʜʚʘ ʥʘʙʣʠʞʝʥʥʷ)éééééééééééé.éééééééé.117  

4.1.1. ʂʚʘʜʨʘʪʠʯʥʦ ʥʝʣʽʥʽʡʥʘ ʭʚʠʣʷ ʟ ʛʘʨʤʦʥʽʯʥʠʤ ʧʨʦʬʽʣʝʤ. 

ʊʝʦʨʝʪʠʯʥʠʡ ʘʥʘʣʽʟ ʥʘ ʦʩʥʦʚʽ ʤʝʪʦʜʽʚ ʧʦʩʣʽʜʦʚʥʠʭ ʥʘʙʣʠʞʝʥʴ ʽ 

ʦʙʤʝʞʝʥʥʷ ʥʘ ʛʨʘʜʽʻʥʪ ʟʤʽʱʝʥʥʷ. ʆʩʥʦʚʥʽ ʬʦʨʤʫʣʠ ʜʣʷ ʧʝʨʰʠʭ 

ʜʚʦʭ ʥʘʙʣʠʞʝʥʴ ééééééé..ééééééééééééé117 

4.1.2. ʏʠʩʣʦʚʠʡ ʘʥʘʣʽʟ. ɺʣʘʩʪʠʚʦʩʪʽ ʤʘʪʝʨʽʘʣʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʘʥʽ ʚ ʮʴʦʤʫ 

ʘʥʘʣʽʟʽ éééééééééééééééééééééééé..118 

4.1.3.  ʏʠʩʣʦʚʠʡ ʘʥʘʣʽʟ ʭʚʠʣʽ ʟ ʛʘʨʤʦʥʽʯʥʠʤ ʧʨʦʬʽʣʝʤ (ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ    

ʤʝʪʦʜʽʚ 1 ʽ 2, ʽ ʚʨʘʭʫʚʘʥʥʷʤ ʧʝʨʰʠʭ ʜʚʦʭ ʥʘʙʣʠʞʝʥʴ)éééé...119 

4.2.  ɸʥʘʣʽʟ ʥʝʣʽʥʽʡʥʦʾ ʧʨʫʞʥʦʾ ʧʦʟʜʦʚʞʥʴʦʾ ʛʘʨʤʦʥʽʯʥʦʾ ʭʚʠʣʽ ʤʝʪʦʜʘʤʠ 

ʧʦʩʣʽʜʦʚʥʠʭ ʥʘʙʣʠʞʝʥʴ ʪʘ ʦʙʤʝʞʝʥʥʷ ʥʘ ʛʨʘʜʽʻʥʪ ʟʤʽʱʝʥʥʷ (ʧʝʨʰʽ 

ʪʨʠ ʥʘʙʣʠʞʝʥʥʷ)..ééééééééééé.éééééééé..128 

4.2.1. ʂʚʘʜʨʘʪʠʯʥʦ ʥʝʣʽʥʽʡʥʘ ʭʚʠʣʷ ʟ ʛʘʨʤʦʥʽʯʥʠʤ ʧʨʦʬʽʣʝʤ. ɸʥʘʣʽʟ ʥʘ 

ʦʩʥʦʚʽ ʤʝʪʦʜʽʚ ʧʦʩʣʽʜʦʚʥʠʭ ʥʘʙʣʠʞʝʥʴ ʽ ʦʙʤʝʞʝʥʥʷ ʥʘ ʛʨʘʜʽʻʥʪ 

ʟʤʽʱʝʥʥʷ. ʆʩʥʦʚʥʽ ʬʦʨʤʫʣʠ ʜʣʷ ʧʝʨʰʠʭ ʪʨʴʦʭ ʥʘʙʣʠʞʝʥʴéé...128 

4.2.2. ʏʠʩʣʦʚʠʡ ʘʥʘʣʽʟ. ɺʣʘʩʪʠʚʦʩʪʽ ʤʘʪʝʨʽʘʣʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʘʥʽ ʚ ʮʴʦʤʫ 

ʘʥʘʣʽʟʽ éééééééééééééééééééééééé..130 

4.2.3. ʏʠʩʣʦʚʠʡ ʘʥʘʣʽʟ ʭʚʠʣʽ ʟ ʛʘʨʤʦʥʽʯʥʠʤ ʧʨʦʬʽʣʝʤ (ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ    

ʤʝʪʦʜʽʚ 1 ʽ 2  ʽ ʚʨʘʭʫʚʘʥʥʷʤ ʧʝʨʰʠʭ ʪʨʴʦʭ ʥʘʙʣʠʞʝʥʴ)éééé..130 
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4.3. ɼʝʬʦʨʤʫʚʘʥʥʷ ʜʨʫʛʦʾ ʛʘʨʤʦʥʽʢʠ, ʷʢ ʥʦʚʠʡ ʥʝʣʽʥʽʡʥʠʡ ʝʬʝʢʪ, ʷʢʠʡ 

ʩʫʧʨʦʚʦʜʞʫʻ ʢʣʘʩʠʯʥʠʡ ʝʬʝʢʪ ʫʪʚʦʨʝʥʥʷ ʜʨʫʛʦʾ ʛʘʨʤʦʥʽʢʠ 

ʛʘʨʤʦʥʽʯʥʦʾ ʭʚʠʣʽ ʥʘ ʚʠʭʦʜʽ ʟ ʢʚʘʜʨʘʪʠʯʥʦ ʥʝʣʽʥʽʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, 

ʢʦʣʠ ʥʘ ʚʭʦʜʽ ʛʝʥʝʨʫʻʪʴʩʷ ʧʝʨʰʘ ʛʘʨʤʦʥʽʢʘééééééééé.145 

 

ʈʆɿɼɯʃ 5 ʊɽʆʈɽʊʀʏʅʀʁ ʊɸ ʏʀʉʃʆɺʀʁ ɸʅɸʃɯɿ ɽɺʆʃʖʎɯɰ 

ʅɽʃɯʅɯʁʅʆ ʇʈʋɾʅʆɰ ʇʆʆɼʀʅʆʂʆɰ ʇʃʆʉʂʆɰ ʇʆɿɼʆɺɾʅʆɰ 

ʍɺʀʃɯ ɿɸ ɼʆʇʆʄʆɻʆʖ ʄɽʊʆɼʋ ʆɹʄɽɾɽʅʅʗ ʅɸ ɻʈɸɼɯɭʅʊ 

ɿʄɯʑɽʅʅʗ (ʇɽʈʐɯ ʊʈʀ ʅɸɹʃʀɾɽʅʅʗ)ééééééééé...é..155 

5.1. ʊʝʦʨʝʪʠʯʥʠʡ ʪʘ ʯʠʩʣʦʚʠʡ ʘʥʘʣʽʟ ʧʣʦʩʢʦʾ ʧʦʟʜʦʚʞʥʦʾ ʧʦʦʜʠʥʦʢʦʾ 

ʭʚʠʣʽ ʟ ʧʨʦʬʽʣʝʤ ʫ ʚʠʛʣʷʜʽ ʬʫʥʢʮʽʾ ɻʘʫʩʩʘ (ʭʚʠʣʽ ɻʘʫʩʩʘ) ʟʘ  

ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ ʦʙʤʝʞʝʥʥʷ ʥʘ ʛʨʘʜʽʻʥʪ ʟʤʽʱʝʥʥʷ (ʧʝʨʰʽ ʪʨʠ 

ʥʘʙʣʠʞʝʥʥʷ)é. .éééééééééééééééééééé..155 

5.1.1. ʅʝʣʽʥʽʡʥʘ ʭʚʠʣʷ ɻʘʫʩʩʘ. ɸʥʘʣʽʟ ʥʘ ʦʩʥʦʚʽ ʤʝʪʦʜʫ ʦʙʤʝʞʝʥʥʷ ʥʘ 

ʛʨʘʜʽʻʥʪ ʟʤʽʱʝʥʥʷ ʜʣʷ ʧʝʨʰʠʭ ʪʨʴʦʭ ʥʘʙʣʠʞʝʥʴ. ʆʩʥʦʚʥʽ ʬʦʨʤʫʣʠ.. 

ééééééééééééééééééééééééééé...155 

5.1.2. ɺʣʘʩʪʠʚʦʩʪʽ ʤʘʪʝʨʽʘʣʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʘʥʽ ʧʨʠ ʯʠʩʣʦʚʦʤʫ ʘʥʘʣʽʟʽ..156 

5.1.3. ʏʠʩʣʦʚʠʡ ʘʥʘʣʽʟ ʭʚʠʣʽ ɻʘʫʩʩʘ (ʟʘʩʪʦʩʦʚʘʥʦ ʤʝʪʦʜ 2 ʽ ʚʨʘʭʦʚʘʥʦ 

ʧʝʨʰʽ ʪʨʠ ʥʘʙʣʠʞʝʥʥʷ)é..éééééééééééééééé.157 

5.2. ʊʝʦʨʝʪʠʯʥʠʡ ʪʘ ʯʠʩʣʦʚʠʡ ʘʥʘʣʽʟ ʝʚʦʣʶʮʽʾ ʧʣʦʩʢʦʾ ʧʦʟʜʦʚʞʥʦʾ 

ʧʦʦʜʠʥʦʢʦʾ ʭʚʠʣʽ ʟ ʧʨʦʬʽʣʝʤ ʫ ʚʠʛʣʷʜʽ ʬʫʥʢʮʽʾ ʋʽʪʪʝʢʝʨʘ (ʭʚʠʣʽ 

ʋʽʪʪʝʢʝʨʘ) ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ ʦʙʤʝʞʝʥʥʷ ʥʘ ʛʨʘʜʽʻʥʪ ʟʤʽʱʝʥʥʷ 

(ʧʝʨʰʽ ʪʨʠ ʥʘʙʣʠʞʝʥʥʷ)éééééé.ééééééééééé.166 

5.2.1. ʅʝʣʽʥʽʡʥʘ ʭʚʠʣʷ ʋʽʪʪʝʢʝʨʘ. ɸʥʘʣʽʟ ʥʘ ʦʩʥʦʚʽ ʤʝʪʦʜʫ ʦʙʤʝʞʝʥʥʷ ʥʘ 

ʛʨʘʜʽʻʥʪ ʟʤʽʱʝʥʥʷ ʜʣʷ ʧʝʨʰʠʭ ʪʨʴʦʭ ʥʘʙʣʠʞʝʥʴ. ʆʩʥʦʚʥʽ ʬʦʨʤʫʣʠ.. 

ééééééééééééééééééééééééééé...166 

5.2.2. ɺʣʘʩʪʠʚʦʩʪʽ ʤʘʪʝʨʽʘʣʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʘʥʽ ʧʨʠ ʯʠʩʣʦʚʦʤʫ ʘʥʘʣʽʟʽ..168 

5.2.3. ʏʠʩʣʦʚʠʡ ʘʥʘʣʽʟ ʭʚʠʣʽ ʋʽʪʪʝʢʝʨʘ (ʟʘʩʪʦʩʦʚʘʥʦ ʤʝʪʦʜ 2 ʽ ʚʨʘʭʦʚʘʥʦ 

ʧʝʨʰʽ ʪʨʠ ʥʘʙʣʠʞʝʥʥʷ)ééééééééééééééééé...168 

5.2.3.1. ʇʝʨʰʠʡ ʚʘʨʽʘʥʪ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʷ ʜʣʷ ʤʘʪʝʨʽʘʣʫ ʄ51éé168 
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5.2.3.2. ʇʝʨʰʠʡ ʚʘʨʽʘʥʪ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʷ ʜʣʷ ʤʘʪʝʨʽʘʣʫ ʄ52éé.173 

5.2.3.3. ɼʨʫʛʠʡ ʚʘʨʽʘʥʪ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʷ ʜʣʷ ʤʘʪʝʨʽʘʣʫ ʄ51éé..177 

5.2.3.4. ɼʨʫʛʠʡ ʚʘʨʽʘʥʪ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʷ ʜʣʷ ʤʘʪʝʨʽʘʣʫ ʄ52éé..182 

 

ʈʆɿɼɯʃ 6 ʊɽʆʈɽʊʀʏʅʀʁ ʊɸ ʏʀʉʃʆɺʀʁ ɸʅɸʃɯɿ ɽɺʆʃʖʎɯɰ 

ʅɽʃɯʅɯʁʅʆ ʇʈʋɾʅʆɰ ʇʆʆɼʀʅʆʂʆɰ ʎʀʃɯʅɼʈʀʏʅʆɰ 

ʈɸɼɯɸʃʔʅʆɰ ʍɺʀʃɯ ɿɸ ɼʆʇʆʄʆɻʆʖ ʄɽʊʆɼʋ ʆɹʄɽɾɽʅʅʗ ʅɸ 

ɻʈɸɼɯɭʅʊ ɿʄɯʑɽʅʅʗ  (ʇɽʈʐɯ ʊʈʀ ʅɸɹʃʀɾɽʅʅʗ)ééééé..187 

6.1. ʊʝʦʨʝʪʠʯʥʠʡ ʪʘ ʯʠʩʣʦʚʠʡ ʘʥʘʣʽʟ ʮʠʣʽʥʜʨʠʯʥʦʾ ʨʘʜʽʘʣʴʥʦʾ 

ʧʦʦʜʠʥʦʢʦʾ ʭʚʠʣʽ ʟ ʧʨʦʬʽʣʝʤ ʫ ʚʠʛʣʷʜʽ ʬʫʥʢʮʽʾ ʄʘʢʜʦʥʘʣʴʜʘ (ʭʚʠʣʷ 

ʄʘʢʜʦʥʘʣʴʜʘ)  ʟʘ  ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ ʦʙʤʝʞʝʥʥʷ ʥʘ ʛʨʘʜʽʻʥʪ 

ʟʤʽʱʝʥʥʷ (ʧʝʨʰʽ ʪʨʠ ʥʘʙʣʠʞʝʥʥʷ)ééééééééééé..é..187 

6.1.1. ʅʝʣʽʥʽʡʥʘ ʭʚʠʣʷ ʄʘʢʜʦʥʘʣʴʜʘ. ɸʥʘʣʽʟ ʥʘ ʦʩʥʦʚʽ ʤʝʪʦʜʫ ʦʙʤʝʞʝʥʥʷ 

ʥʘ ʛʨʘʜʽʻʥʪ ʟʤʽʱʝʥʥʷ ʜʣʷ ʧʝʨʰʠʭ ʪʨʴʦʭ ʥʘʙʣʠʞʝʥʴ. ʆʩʥʦʚʥʽ 

ʬʦʨʤʫʣʠ.ééééééééééééééééééééééé...187 

6.1.2. ɺʣʘʩʪʠʚʦʩʪʽ ʤʘʪʝʨʽʘʣʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʘʥʽ ʧʨʠ ʯʠʩʣʦʚʦʤʫ ʘʥʘʣʽʟʽ..188 

6.1.3. ʏʠʩʣʦʚʠʡ ʘʥʘʣʽʟ ʭʚʠʣʽ ʄʘʢʜʦʥʘʣʴʜʘ (ʟʘʩʪʦʩʦʚʘʥʦ ʤʝʪʦʜ 2 ʽ 

ʚʨʘʭʦʚʘʥʦ ʧʝʨʰʽ ʪʨʠ ʥʘʙʣʠʞʝʥʥʷ)é..éééé..ééééééé189 
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ɺʉʊʋʇ. ɿɸɻɸʃʔʅɸ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʈʆɹʆʊʀ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ʊʝʦʨʽʷ ʥʝʣʽʥʽʡʥʠʭ ʭʚʠʣʴ ʚ ʤʘʪʝʨʽʘʣʘʭ ʷʚʣʷʻ ʩʦʙʦʶ 

ʚʝʣʠʢʠʡ ʨʦʟʜʽʣ ʥʝʣʽʥʽʡʥʦʾ ʪʝʦʨʽʾ ʭʚʠʣʴ ʪʘ ʥʝʣʽʥʽʡʥʦʾ ʪʝʦʨʽʾ ʧʨʫʞʥʦʩʪʽ, ʚôʷʟʢʦ-

ʧʨʫʞʥʦʩʪʽ ʪʘ ʽʥʰʠʭ ʫʟʘʛʘʣʴʥʝʥʴ ʪʝʦʨʽʾ ʧʨʫʞʥʦʩʪʽ. ʎ  ̫ʪʝʦʨʽʷ ʥʝ ʻ ʟʘʢʽʥʯʝʥʦ  ʁ

ʽ ʨʦʟʚʠʚʘʻʪʴʩʷ ʰʣʷʭʦʤ ʫʩʢʣʘʜʥʝʥʥʷ ʤʦʜʝʣʝʡ ʜʝʬʦʨʤʫʚʘʥʥʷ, ʨʦʟʰʠʨʝʥʥʷ 

ʪʠʧʽʚ ʭʚʠʣʴ, ʨʦʟʚʠʪʢʫ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʥʝʣʽʥʽʡʥʠʭ 

ʭʚʠʣʴʦʚʠʭ ʨʽʚʥʷʥʴ, ʟʙʽʣʴʰʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʢʦʤʧôʶʪʝʨʥʠʭ ʧʨʦʛʨʘʤ ʽ ʪ.ʧ. 

ʈʦʟʚʠʪʦʢ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ ʙʘʛʘʪʴʦʭ ʥʘʫʢʦʚʠʭ ʮʝʥʪʨʘʭ ʩʚʽʪʦʚʦʾ ʤʝʭʘʥʽʢʠ ʽ ʜʦʩʽ. 

ʉʫʯʘʩʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʚʠʨʦʙʣʷʻ ʚʝʣʠʯʝʟʥʫ ʢʽʣʴʢʽʩʪʴ ʤʘʰʠʥ, ʢʦʥʩʪʨʫʢʮʽʡ, 

ʧʨʠʣʘʜʽʚ, ʫʩʪʘʪʢʫʚʘʥʥ,ɹ ʷʢʽ ʘʙʦ ʧʦʩʪʽʡʥʦ ʧʨʘʮʶʶʪʴ ʫ ʜʠʥʘʤʽʯʥʠʭ ʨʝʞʠʤʘʭ, 

ʘʙʦ ʫ ʨʦʙʦʪʽ ʷʢʠʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʤʝʭʘʥʽʟʤʠ ʧʦʰʠʨʝʥʥʷ ʭʚʠʣʴ, ʘʙʦ ʚ ʷʢʠʭ 

ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʭʚʠʣʴʦʚʽ ʧʨʦʮʝʩʠ. ʊʦʤʫ ʨʦʟʚʠʪʦʢ ʪʝʦʨʽʾ ʭʚʠʣʴ ʚ ʤʘʪʝʨʽʘʣʘʭ 

ʧʝʨʝʙʫʚʘʻ ʧʽʜ ʪʠʩʢʦʤ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʽ ʻ ʜʣʷ ʥʝʾ ʟʘʪʨʝʙʫʚʘʥʠʤ ʧʨʦʜʫʢʪʦʤ. 

ʇʦʦʜʠʥʦʢʽ ʭʚʠʣʽ ʟ ʧʦʩʝʨʝʜ ʨʽʟʥʦʤʘʥʽʪʪ ̫ ʭʚʠʣʴ ʩʢʣʘʜʘʶʪʴ ʜʦʚʦʣʽ 

ʚʝʣʠʢʠʡ ʢʣʘʩ ʭʚʠʣʴ. ɿʥʘʥʥʷ ʧʨʦ ʪʘʢʽ ʭʚʠʣʽ ʻ ʥʝʦʙʭʽʜʥʠʤ, ʦʩʢʽʣʴʢʠ ʧʨʷʤʝ ʘʙʦ 

ʥʝʧʨʷʤʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘʢʠʭ ʭʚʠʣʴ  ʬʘʢʪʠʯʥʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫ ʚʩʽʭ ʛʘʣʫʟʷʭ 

ʧʨʘʢʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ ï ʚʽʜ ʤʝʜʠʮʠʥʠ ʜʦ ʘʨʭʽʪʝʢʪʫʨʠ, ʚʽʜ ʤʘʰʠʥʦ-

ʟʥʘʚʩʪʚʘ ʜʦ ʽʩʪʦʨʽʾ. ʇʽʜʪʚʝʨʜʞʝʥʥʷ ʮʴʦʛʦ ʤʦʞʥʘ ʟʥʘʡʪʠ ʫ ʧʦʰʫʢʦʚʽʡ ʩʠʩʪʝʤʽ 

Google ʟʘ ʢʣʶʯʦʚʠʤʠ ʩʣʦʚʘʤʠ solitary waves in materials. ɺ ʜʠʩʝʨʪʘʮʽʾ ʜʣʷ 

ʧʨʠʢʣʘʜʫ ʚʢʘʟʘʥʦ ʥʘʫʢʦʚʽ ʧʫʙʣʽʢʘʮʽʡ ʱʦʜʦ ʧʦʦʜʠʥʦʢʠʭ ʭʚʠʣʴ ʚ ʧʨʦʚʽʜʥʠʭ 

ʩʚʽʪʦʚʠʭ ʞʫʨʥʘʣʘʭ, ʷʢʠʡ ʩʚʽʜʯʠʪʴ ʧʨʦ ʘʢʪʫʘʣʴʥʽʩʪʴ ʚʠʚʯʝʥʥʷ ʧʦʦʜʠʥʦʢʠʭ 

ʭʚʠʣʴ. 

ɺ ʜʠʩʝʨʪʘʮʽʾ ʚʠʚʯʘʶʪʴʩʷ ʭʚʠʣʽ ʟ ʟʘʜʘʥʠʤ ʧʦʯʘʪʢʦʚʠʤ ʧʦʦʜʠʥʦʢʠʤ 

ʧʨʦʬʽʣʝʤ, ʷʢʠʡ ʜʘʣʽ ʝʚʦʣʶʮʽʦʥʫʻ ʟ ʯʘʩʦʤ ʧʦʰʠʨʝʥʥʷ ʭʚʠʣʽ. 

ʇʦʦʜʠʥʦʢʽ ʭʚʠʣʽ ʚ ʤʘʪʝʨʽʘʣʘʭ (ʧʦʨʽʚʥʷʥʦ ʟ ʨʽʜʠʥʘʤʠ) ʜʦʩʣʽʜʞʝʥʽ 

ʟʥʘʯʥʦ ʤʝʥʰʝ. ɿ ʧʨʘʢʪʠʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ, ʟʥʘʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ  ʨʦʟʧʦʚʩʶʜ-

ʞʝʥʥʷ ʧʦʦʜʠʥʦʢʠʭ ʭʚʠʣʴ ʢʦʨʠʩʥʦ ʧʨʠ ʽʥʞʝʥʝʨʥʠʭ ʨʦʟʨʘʭʫʥʢʘʭ ʨʽʟʥʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ, ʥʘ ʷʢʽ ʜʽʻ ʫʜʘʨʥʠʡ ʽʤʧʫʣʴʩ. ʉʧʝʮʽʘʣʽʟʦʚʘʥʽ ʥʘʫʢʦʚʽ ʞʫʨʥʘʣʠ ʟ 

ʪʝʦʨʽʾ ʭʚʠʣʴ ʥʘʣʝʞʘʪʴ ʜʦ ʛʨʫʧʠ ʥʘʡʙʽʣʴʰ ʨʝʡʪʠʥʛʦʚʠʭ ʚ ʦʙʣʘʩʪʽ ʤʝʭʘʥʽʢʠ. 

ʆʪʞʝ, ʨʦʟʚʠʪʦʢ ʪʝʦʨʽʾ ʧʦʦʜʠʥʦʢʠʭ ʭʚʠʣʴ ʚ ʤʘʪʝʨʽʘʣʘʭ ʘʢʪʫʘʣʴʥʠʡ ʟ ʪʦʯʢʠ ʟʦ- 
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ʨʫ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʘʩʧʝʢʪʽʚ ʪʝʦʨʽʾ ʭʚʠʣʴ. 

ʆʜʥʘʢ, ʫ ʜʠʩʝʨʪʘʮʽʾ ʜʦʩʣʽʜʞʝʥʦ ʜʦʜʘʪʢʦʚʦ ʜʚʘ ʪʠʧʠ ʭʚʠʣʴ ʟ ʛʘʨʤʦʥʽʯ-

ʥʠʤ ʧʨʦʬʽʣʝʤ ï ʢʨʫʪʠʣʴʥʽ ʪʘ ʩʝʡʩʤʽʯʥʽ. 

ʂʨʫʪʠʣʴʥʽ ʭʚʠʣʽ ʚʠʚʯʝʥʽ ʟʥʘʯʥʦ ʤʝʥʰʝ ʽʥʰʠʭ ʪʠʧʽʚ ʭʚʠʣʴ, ʘʣʝ ʧʦʩʪʽʡʥʦ 

ʧʨʠʚʝʨʪʘʶʪʴ ʫʚʘʛʫ ʪʝʦʨʝʪʠʢʽʚ ʽ ʽʥʞʝʥʝʨʽʚ ʯʝʨʝʟ ʧʨʘʢʪʠʯʥʫ ʟʥʘʯʠʤʽʩʪʴ ʚ 

ʽʥʞʝʥʝʨʥʠʭ ʧʨʦʙʣʝʤʘʭ ʙʫʨʽʥʥʷ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʢʚʘʞʠʥ. ɺ ʨʦʟʜʽʣʽ 7, 

ʧʨʠʩʚʷʯʝʥʦʤʫ ʢʨʫʪʠʣʴʥʠʤ ʭʚʠʣʷʤ ʧʨʠʚʝʜʝʥʠʡ ʨʝʟʫʣʴʪʘʪ ʙʽʙʣʽʦʛʨʘʬʽʯʥʦʛʦ 

ʧʦʰʫʢʫ ʚ ʙʘʟʽ ʜʘʥʠʭ Google ʥʘʫʢʦʚʠʭ ʧʫʙʣʽʢʘʮʽʡ ʱʦʜʦ ʢʨʫʪʠʣʴʥʠʭ ʭʚʠʣʴ ʚ 

ʧʨʦʚʽʜʥʠʭ ʩʚʽʪʦʚʠʭ ʞʫʨʥʘʣʘʭ, ʷʢʠʡ ʩʚʽʜʯʠʪʴ ʧʨʦ ʘʢʪʫʘʣʴʥʽʩʪʴ ʚʠʚʯʝʥʥʷ ʮʠʭ 

ʭʚʠʣʴ. ʆʩʦʙʣʠʚʽʩʪʴ ʢʨʫʪʠʣʴʥʠʭ ʭʚʠʣʴ ʻ ʪʘʢʦʶ, ʱʦ ʭʚʠʣʷ ʧʦʰʠʨʶʻʪʴʩʷ ʚ 

ʥʘʧʨʷʤʢʫ ʦʩʽ ʮʠʣʽʥʜʨʘ ʪʘ ʥʘʧʨʷʤʢʫ ʚʽʜ ʧʦʚʝʨʭʥʽ ʮʠʣʽʥʜʨʘ. ʇʨʠʚʝʜʝʥʽ ʚ 

ʨʦʙʦʪʽ ʩʮʝʥʘʨʽʾ ʨʦʟʧʦʜʽʣʫ ʘʤʧʣʽʪʫʜ ʭʚʠʣʽ ʚʽʜ ʮʝʥʪʨʫ ʜʦ ʧʦʚʝʨʭʥʽ ʮʠʣʽʥʜʨʘ 

(ʚʩʝʨʝʜʠʥʽ ʮʠʣʽʥʜʨʘ) ʧʨʠ ʧʦʰʠʨʝʥʥʽ ʥʝʣʽʥʽʡʥʦ ʧʨʫʞʥʦʾ ʢʨʫʪʠʣʴʥʦʾ ʭʚʠʣʽ  

ʟʘʩʚʽʜʯʠʣʠ, ʱʦ ʚ ʘʥʘʣʽʟʽ ʮʠʭ ʭʚʠʣʴ ʙʘʛʘʪʦ ʧʨʦʛʘʣʠʥ ʽ ʪʘʢʠʡ ʘʥʘʣʽʟ ʻ ʘʢʪʫ-

ʘʣʴʥʠʤ.  

ʉʝʡʩʤʽʯʥʽ ʭʚʠʣʽ ʧʦʰʠʨʶʶʪʴʩʷ ʚʽʜ ʦʩʝʨʝʜʢʽʚ ʟʝʤʣʝʪʨʫʩʽʚ, ʚʠʙʫʭʽʚ ʪʘ 

ʽʥʰʠʭ ʜʞʝʨʝʣ ʜʦ ʧʦʚʝʨʭʥʽ ɿʝʤʣʽ. ɺ ʜʠʩʝʨʪʘʮʽʾ ʚʠʚʯʘʶʪʴʩʷ ʧʣʦʩʢʽ ʧʦʧʝʨʝʯʥʽ 

ʩʝʡʩʤʽʯʥʽ ʭʚʠʣʽ (ʟʩʫʚʥʽ ʭʚʠʣʽ). ɺʦʥʠ ʟʤʽʱʫʶʪʴ ʯʘʩʪʦʯʢʠ ʛʨʫʥʪʦʚʠʭ ʧʦʨʽʜ ʫ 

ʥʘʧʨʷʤʢʫ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʤʫ ʜʦ ʥʘʧʨʷʤʢʫ ʧʦʰʠʨʝʥʥʷ ʭʚʠʣʽ. ɿʚʠʯʘʡʥʦ, 

ʛʨʫʥʪʠ ʚʚʘʞʘʶʪʴʩʷ ʨʝʦʣʦʛʽʯʥʠʤʠ ʩʝʨʝʜʦʚʠʱʘʤʠ. ɯʩʪʦʨʠʯʥʦ ʪʘʢ ʩʢʣʘʣʦʩʷ, ʱʦ 

ʪʫ ʦʙʣʘʩʪʴ ʤʝʭʘʥʽʢʠ ʤʘʪʝʨʽʘʣʽʚ, ʷʢʘ ʚʨʘʭʦʚʫʻ ʚʣʘʩʪʠʚʦʩʪʽ ʧʨʫʞʥʦʩʪʽ ʪʘ ʚóʷʟ-

ʢʦʩʪʽ ʤʘʻ ʥʘʟʚʫ ʪʝʦʨʽʷ ʚóʷʟʢʦʧʨʫʞʥʦʩʪʽ, ʪʝʞ ʚʽʜʥʦʩʷʪʴ ʜʦ ʨʝʦʣʦʛʽʾ. ɺʽʜ-

ʧʦʚʽʜʥʦ, ʚʣʘʩʪʠʚʦʩʪʽ ʚóʷʟʢʦʧʨʫʞʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʪʨʘʜʠʮʽʡʥʦ ʥʘʟʠʚʘʶʪʴ ʨʝʦʣʦ-

ʛʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʽ ʧʘʨʘʤʝʪʨʠ ʤʦʜʝʣʝʡ ʪʝʞ ʥʘʟʠʚʘʶʪʴ ʨʝʦʣʦʛʽʯʥʠʤʠ. 

ʇʨʠ ʚʠʚʯʝʥʥʽ ʜʝʬʦʨʤʫʚʘʥʥʷ ʛʨʫʥʪʦʚʠʭ ʰʘʨʽʚ ʷʚʠʱʝ ʚʷʟʢʦʧʨʫʞʥʦʩʪʽ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʦʩʪʽʡʥʦ  ̔ʚ ʜʠʩʝʨʪʘʮʽʾ ʚʠʙʨʘʥʘ ʪʘʢ ʟʚʘʥʘ ʩʪʘʥʜʘʨʪʥʘ ʤʦʜʝʣʴ. 

ʉʘʤʘ ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ, ʧʽʜʭʽʜ ʜʦ ʾʾ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʽ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʻ 

ʥʦʚʠʤʠ ʚ ʪʝʦʨʽʾ ʩʝʡʩʤʽʯʥʠʭ ʭʚʠʣʴ. ɸʢʪʫʘʣʴʥʽʩʪʴ ʨʦʟʚʠʪʢʫ ʪʝʦʨʽʾ ʩʝʡʩʤʽʯʥʠʭ 

ʭʚʠʣʴ ʻ ʥʝʟʘʧʝʨʝʯʥʦʶ ʧʝʨʰ ʟʘ ʚʩʝ ʯʝʨʝʟ ʽʩʥʫʚʘʥʥʷ  ʧʨʘʢʪʠʯʥʠʭ ʟʘʜʘʯ ʟʘʭʠʩʪʫ 

ʚʽʜ ʩʝʡʩʤʽʯʥʦʾ ʥʝʙʝʟʧʝʢʠ. ʇʽʩʣʷ ʧʝʨʰʦʾ ʧʫʙʣʽʢʘʮʽʾ ʘʚʪʦʨʘ ʚ ʦʙʣʘʩʪʽ 
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ʩʝʡʩʤʽʯʥʠʭ ʭʚʠʣʴ, ʡʦʛʦ ʧʦʩʪʽʡʥʦ ʟʘʧʨʦʰʫʶʪʴ ʥʘ ʚʩʽ ʩʚʽʪʦʚʽ ʥʘʫʢʦʚʽ 

ʢʦʥʬʝʨʝʥʮʽʾ ʚ ʦʙʣʘʩʪ̔  ʩʝʡʩʤʽʯʥʠʭ ʭʚʠʣʴ. ɿʘʪʨʝʙʫʚʘʥʽʩʪʴ ʪʘ ʥʦʚʽ ʨʝʟʫʣʴʪʘʪʠ ʚ 

ʦʙʣʘʩʪʽ ʩʝʡʩʤʽʯʥʦʛʦ ʟʘʭʠʩʪʫ ʻ ʧʦʩʪʽʡʥʦʶ ʽ ʘʢʪʫʘʣʴʥʦʶ. 

ɿʚ'ʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ. 

ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʚʠʢʦʥʘʥʘ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʦʩʥʦʚʥʠʤʠ ʥʘʧʨʷʤ-

ʢʘʤʠ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʽʜʜʽʣʫ ʨʝʦʣʦʛʽʾ ɯʥʩʪʠʪʫʪʫ ʤʝʭʘʥʽʢʠ ʅɸʅ ʋʢʨʘʾʥʠ 

ʽʤ. ʉ.ʇ. ʊʠʤʦʰʝʥʢʘ; ʟʦʢʨʝʤʘ, ʟ ʥʘʫʢʦʚʦ ï ʜʦʩʣʽʜʥʠʮʴʢʦʶ ʪʝʤʦʶ ˉ 1.3.1.418-

20 çʇʦʙʫʜʦʚʘ ʥʘʙʣʠʞʝʥʠʭ ʨʦʟʚôʷʟʢʽʚ ʥʝʣʽʥʽʡʥʠʭ ʟʘʜʘʯ ʧʦʰʠʨʝʥʥʷ 

ʛʘʨʤʦʥʽʯʥʠʭ ʽ ʧʦʦʜʠʥʦʢʠʭ ʭʚʠʣʴ ʚ ʧʨʫʞʥʠʭ ʤʘʪʝʨʽʘʣʘʭè (I. 2020 ï ɯV. 2023, 

ʥʦʤʝʨ ʜʝʨʞʘʚʥʦʾ ʨʝʻʩʪʨʘʮʽʾ 0119U103784). ʆʪʨʠʤʘʥʽ ʥʘʫʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ 

ʫʚʽʡʰʣʠ ʜʦ ʟʚʽʪʫ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʨʦʙʦʪʠ ˉ 1.3.1.418-20. ʇʨʦʜʦʚʞʝʥʥʷ 

ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʜʘʥʦʾ ʨʦʙʦʪʠ ʫʚʽʡʰʣʠ ʜʦ ʥʘʩʪʫʧʥʦʾ ʥʘʫʢʦʚʦ ï 

ʜʦʩʣʽʜʥʠʮʴʢʦʶ ʪʝʤʠ ˉ 1.3.1.461-24 çɽʚʦʣʶʮʽʷ ʧʦʦʜʠʥʦʢʠʭ ʭʚʠʣʴ ʨʽʟʥʠʭ 

ʧʦʯʘʪʢʦʚʠʭ ʧʨʦʬʽʣʽʚ ʚ ʧʨʫʞʥʠʭ ʤʘʪʝʨʽʘʣʘʭè (I. 2024 ï ɯV. 2027, ʥʦʤʝʨ 

ʜʝʨʞʘʚʥʦʾ ʨʝʻʩʪʨʘʮʽʾ 0123U104924). ʊʘʢʦʞ  ʧʨʦʜʦʚʞʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴ-

ʪʘʪʽʚ ʫʚʽʡʰʣʠ ʜʦ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʨʦʙʦʪʠ ñɼʦʩʣʽʜʞʝʥʥʷ ʢʨʠʪʠʯʥʦʛʦ 

ʩʪʘʥʫ ʪʨʽʱʠʥ ʪʘ ʪʨʘʻʢʪʦʨʽʡ ʾʭ ʧʦʰʠʨʝʥʥʷ, ʘ ʪʘʢʦʞ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʭʚʠʣʴ ʚ 

ʨʘʤʢʘʭ ʥʝʣʽʥʽʡʥʠʭ ʧʽʜʭʦʜʽʚ ʩʫʯʘʩʥʦʾ ʢʦʤʧ'ʶʪʝʨʥʦʾ ʪʘ ʘʥʘʣʽʪʠʯʥʦʾ ʤʝʭʘʥʽʢʠò 

(ʰʠʬʨ: 472-25) ʚ ʨʘʤʢʘʭ ʛʨʘʥʪʫ ʜʣʷ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ ʅɸʅ ʋʢʨʘʾʥʠ.     

ʄʝʪʘ ʽ ʟʘʜʘʯʽ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʧʦʙʫʜʦʚʘ ʩʮʝʥʘʨʽʾʚ ʝʚʦ-

ʣʶʮʽʾ ʧʦʦʜʠʥʦʢʠʭ ʽ ʛʘʨʤʦʥʽʯʥʠʭ ʥʝʣʽʥʽʡʥʠʭ ʭʚʠʣʴ, ʷʢʘ ʚʢʣʶʯʘʻ ʧʦʩʪʘʥʦʚʢʫ 

ʥʦʚʠʭ ʟʘʜʘʯ, ʦʪʨʠʤʘʥʥʷ ʘʥʘʣʽʪʠʯʥʠʭ ʨʦʟʚôʷʟʢʽʚ ʥʦʚʠʭ ʥʝʣʽʥʽʡʥʠʭ ʭʚʠʣʴʦʚʠʭ 

ʨʽʚʥʷʥ,ɹ ʨʦʟʚʠʪʦʢ ʤʝʪʦʜʽʚ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʮʠʭ ʨʽʚʥʷʥʴ, ʘʜʘʧʪʘʮʽʾ ʧʨʦʛʨʘʤ ʢʦʤ-

ʧôʶʪʝʨʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʘʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʩʮʝʥʘʨʽʾʚ ʟ ʪʦʯʢʠ ʟʦʨʫ ʚʠʷʚ-

ʣʝʥʥʷ ʥʦʚʠʭ ʥʝʣʽʥʽʡʥʠʭ ʭʚʠʣʴʦʚʠʭ ʝʬʝʢʪʽʚ.  ɹʽʣʴʰ ʢʦʥʢʨʝʪʥʦ ʚʦʥʘ ʚʢʣʶʯʘʻ: 

ï ʚʠʙʽʨ ʧʦʦʜʠʥʦʢʠʭ ʭʚʠʣʴ, ʷʢ ʧʨʝʜʤʝʪʘ ʜʦʩʣʽʜʞʝʥʴ (ʘʚʪʦʨ ʨʘʟʦʤ ʟ ʢʦʥ-

ʩʫʣʴʪʘʥʪʦʤ ʩʬʦʨʤʫʚʘʣʠ ʥʦʚʠʡ ʥʘʧʨʷʤʦʢ ʜʦʩʣʽʜʞʝʥʴ); 

ï     ʧʦʩʪʘʥʦʚʢʫ  ʟʘʜʘʯ ʧʨʦ ʧʦʰʠʨʝʥʥʷ  ʭʚʠʣʴ  ʚ ʤʘʪʝʨʽʘʣʘʭ  (ʩʝʨʝʜʦʚʠʱʘʭ),  

ʱʦ   ʜʝʬʦʨʤʫʶʪʴʩʷ   ʧʨʫʞʥʦ   ʥʝʣʽʥʽʡʥʦ  ʟʛʽʜʥʦ  ʧô̫ ʪʠʢʦʥʩʪʘʥʪʥʦ  ʁ ʤʦʜʝʣʣʶ  

ʄʝʨʥʘʛʘʥʘ ʘʙʦ ʩʪʘʥʜʘʨʪʥʦʶ ʨʝʦʣʦʛʽʯʥʦʶ ʤʦʜʝʣʣʶ; 
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ï      ʦʪʨʠʤʘʥʥʷ ʥʦʚʠʭ ʥʝʣʽʥʽʡʥʠʭ ʭʚʠʣʴʦʚʠʭ ʨʽʚʥʷʥʴ ʜʣʷ ʧʦʟʜʦʚʞʥʠʭ, ʮʠʣʽʥ  

ʜʨʠʯʥʠʭ ʨʘʜʽʘʣʴʥʠʭ, ʢʨʫʪʠʣʴʥʠʭ ʪʘ ʩʝʡʩʤʽʯʥʠʭ ʭʚʠʣʴ ʪʘ ʨʦʟʚôʷʟʢʽʚ ʮʠʭ ʨʽʚ- 

ʥʷʥʴ; 

ï ʨʦʟʚʠʪʢʫ ʥʘʙʣʠʞʝʥʦʛʦ ʤʝʪʦʜʫ ʦʙʤʝʞʝʥʥʷ ʥʘ ʛʨʘʜʽʻʥʪ ʟʤʽʱʝʥʥʷ ʧʨʠ 

ʨʦʟʚôʷʟʫʚʘʥʥʽ  ʥʝʣʽʥʽʡʥʦʾ ʭʚʠʣʴʦʚʦʾ ʟʘʜʘʯʽ ʽ ʦʪʨʠʤʘʥʥʷ ʧʝʨʰʠʭ ʜʚʦʭ ʪʘ ʪʨʴʦʭ 

ʥʘʙʣʠʞʝʥʴ ʪʘ ʧʨʷʤʦʛʦ ʤʝʪʦʜʫ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʭʚʠʣʴʦʚʦʛʦ ʨʽʚʥʷʥʥʷ ʜʣʷ ʩʪʘʥ-

ʜʘʨʪʥʦʾ ʨʝʦʣʦʛʽʯʥʦʾ ʤʦʜʝʣʽ; 

ï      ʚʠʙʽʨ ʧôʷʪʴʦʭ ʪʠʧʽʚ (ʛʘʨʤʦʥʽʯʥʘ ʢʦʩʠʥʫʩʦʾʜʽʣʴʥʘ ʧʝʨʽʦʜʠʯʥʘ ʬʫʥʢʮʽʷ, 

ʬʫʥʢʮʽʾ ɻʘʫʩʩʘ, ʋʽʪʪʝʢʝʨʘ, ʄʘʢʜʦʥʘʣʴʜʘ, ʌʨʽʜʣʷʥʜʝʨʘ) ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʷ 

ʭʚʠʣʽ, ʷʢʽ ʻ ʙʣʠʟʴʢʠʤʠ ʜʦ ʨʝʘʣʴʥʦ ʩʧʦʩʪʝʨʝʞʫʚʘʥʠʭ ʧʨʦʬʽʣʽʚ ʭʚʠʣʴ ʚ ʤʘʪʝʨʽ-

ʘʣʘʭ; 

ï      ʘʥʘʣʽʟ ʥʝʣʽʥʽʡʥʦʛʦ ʭʚʠʣʴʦʚʦʛʦ ʨʽʚʥʷʥʴ ʜʣʷ ʧʦʟʜʦʚʞʥʠʭ ʭʚʠʣʴ ʟ ʧʦʯʘʪ-

ʢʦʚʠʤ ʛʘʨʤʦʥʽʯʥʠʤ ʧʨʦʬʽʣʝʤ ʟ ʤʝʪʦʶ ʧʦʨʽʚʥʷʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʜʚʦʭ ʤʝʪʦʜʽʚ 

(ʧʦʩʣʽʜʦʚʥʠʭ ʥʘʙʣʠʞʝʥʴ ʪʘ ʦʙʤʝʞʝʥʥʷ ʥʘ ʛʨʘʜʽʻʥʪ ʟʤʽʱʝʥʥʷ) ʧʨʠ 

ʨʦʟʚôʷʟʫʚʘʥʥʽ ʚ ʨʘʤʢʘʭ ʜʚʦʭ ʪʘ ʪʨʴʦʭ ʧʝʨʰʠʭ ʥʘʙʣʠʞʝʥʴ; 

ï   ʪʝʦʨʝʪʠʯʥʠʡ ʽ ʯʠʩʣʦʚʠʡ ʘʥʘʣʽʟ (ʧʦʙʫʜʦʚʘ ʩʮʝʥʘʨʽʾʚ ʝʚʦʣʶʮʽɰ) ʧʦʰʠʨʝʥ-

ʥʷ ʧʦʟʜʦʚʞʥʠʭ ʭʚʠʣʴ ʟ ʧʦʯʘʪʢʦʚʠʤ ʧʨʦʬʽʣʝʤ ʫ ʚʠʛʣʷʜʽ ʬʫʥʢʮʽʾ ɻʘʫʩʩʘ 

(ʩʠʤʝʪʨʠʯʥʠʡ ʧʨʦʬʽʣʴ ʟ ʦʜʥʠʤ ʛʦʨʙʦʤ); 

ï ʪʝʦʨʝʪʠʯʥʠʡ ʽ ʯʠʩʣʦʚʠʡ ʘʥʘʣʽʟ (ʧʦʙʫʜʦʚʘ ʩʮʝʥʘʨʽʾʚ ʝʚʦʣʶʮʽɰ) ʧʦʰʠʨʝʥ- 

ʥʷ ʧʦʟʜʦʚʞʥʠʭ ʭʚʠʣʴ ʟ ʧʦʯʘʪʢʦʚʠʤ ʧʨʦʬʽʣʝʤ ʫ ʚʠʛʣʷʜʽ ʬʫʥʢʮʽʾ ʋʽʪʪʝʢʝʨʘ 

(ʥʝʩʠʤʝʪʨʠʯʥʠʡ ʧʨʦʬʽʣʴ ʟ ʦʜʥʠʤ ʛʦʨʙʦʤ); 

ï ʧʦʨʽʚʥʷʥʥʷ ʥʘʙʣʠʞʝʥʠʭ ʨʦʟʚôʷʟʢʽʚ ʜʣʷ ʭʚʠʣʴ ɻʘʫʩʩʘ ʪʘ ʋʽʪʪʝʢʝʨʘ ʟʘ 

ʨʽʟʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʧʦʨʽʚʥʷʥʥʷ; 

ï   ʪʝʦʨʝʪʠʯʥʠʡ ʽ ʯʠʩʣʦʚʠʡ ʘʥʘʣʽʟ (ʧʦʙʫʜʦʚʘ ʩʮʝʥʘʨʽʾʚ ʝʚʦʣʶʮʽ)ʾ  ʧʦʰʠ-

ʨʝʥʥʷ ʮʠʣʽʥʜʨʠʯʥʠʭ ʨʘʜʽʘʣʴʥʠʭ ʭʚʠʣʴ ʟ ʧʦʯʘʪʢʦʚʠʤ ʧʨʦʬʽʣʝʤ ʫ ʚʠʛʣʷʜʽ 

ʬʫʥʢʮʽʡ ʄʘʢʜʦʥʘʣʴʜʘ ʪʘ ʌʨʽʜʣʷʥʜʝʨʘ (ʥʝʩʠʤʝʪʨʠʯʥʠʡ ʧʨʦʬʽʣ ɹʙʝʟ ʛʦʨʙʘ).   

ï ʧʦʨʽʚʥʷʥʥʷ ʨʦʟʚôʷʟʢʽʚ, ʦʪʨʠʤʘʥʠʭ ʜʣʷ ʭʚʠʣʴ ʄʘʢʜʦʥʘʣʴʜʘ ʪʘ ʌʨʽʜ-

ʣʷʥʜʝʨʘ, ʟʘ ʨʽʟʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʧʦʨʽʚʥʷʥʥʷ; 

ï   ʪʝʦʨʝʪʠʯʥʠʡ  ʽ  ʯʠʩʣʦʚʠʡ  ʘʥʘʣʽʟ  (ʧʦʙʫʜʦʚʘ  ʩʮʝʥʘʨʽʾʚ ʝʚʦʣʶʮʽʾ)  ʧʦʰʠ-

ʨʝʥʥʷ ʛʘʨʤʦʥʽʯʥʦʾ ʢʨʫʪʠʣʴʥʦʾ ʭʚʠʣʽ  ʚʩʝʨʝʜʠʥʽ ʢʨʫʛʦʚʦʛʦ ʮʠʣʽʥʜʨʘ ʪʘ ʚʟʜʦʚʞ  
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ʡʦʛʦ ʦʩʽ ʩʠʤʝʪʨʽʾ; 

ï ʧʨʦʚʝʜʝʥʥʷ ʙʽʣʴʰ ʟʘʛʘʣʴʥʦʛʦ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʥʝʣʽʥʽʡʥʠʭ ʧʦʦʜʠ-

ʥʦʢʠʭ ʭʚʠʣʴ ʟ ʨʽʟʥʠʤʠ ʧʦʯʘʪʢʦʚʠʤʠ ʧʨʦʬʽʣʷʤʠ ʥʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ ʘʚʪʦʨʦʤ 

ʨʦʟʚôʷʟʢʽʚ, ʷʢʠʡ ʚʢʣʶʯʘʻ ʚʧʣʠʚ ʯʘʩʪʦʪʠ, ʧʦʯʘʪʢʦʚʦʾ ʘʤʧʣʽʪʫʜʠ ʽ ʧʘʨʘʤʝʪʨʽʚ 

ʤʘʪʝʨʽʘʣʫ ʥʘ ʝʚʦʣʶʮʽʶ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʶ;  

ï ʨʦʟʨʦʙʢʘ ʤʝʪʦʜʫ ʚʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʩʪʘʥʜʘʨʪʥʦʾ ʪʨʠ-ʢʦʥʩʪʘʥʪʥʦʾ  

ʨʝʦʣʦʛʽʯʥʦʾ ʤʦʜʝʣʽ; 

ï ʪʝʦʨʝʪʠʯʥʠʡ ʽ ʯʠʩʣʦʚʠʡ ʘʥʘʣʽʟ (ʧʦʙʫʜʦʚʘ ʩʮʝʥʘʨʽʾʚ ʝʚʦʣʶʮʽʾ ʰʚʠʜʢʦʩʪʽ 

ʟʩʫʚʥʦʾ ʛʘʨʤʦʥʽʯʥʦʾ ʩʝʡʩʤʽʯʥʦʾ ʭʚʠʣʽ ʪʘ ʘʤʧʣʽʪʫʜʠ ʭʚʠʣʽ ʜʣʷ ʪʨʴʦʭ ʜʦʩʣʽʜ ʞʝ-

ʥʠʭ ʪʠʧʽʚ ʛʨʫʥʪʫ ʧʨʠ ʟʤʽʥʽ ʯʘʩʪʦʪʠ ʭʚʠʣʽ ʽ ʟʤʽʥʽ ʯʘʩʫ ʧʦʰʠʨʝʥʥʷ ʭʚʠʣʽ. 

ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʧʦʜʠʥʦʢʽ ʭʚʠʣʽ ʚ ʤʘʪʝʨʽʘʣʘʭ (ʧʣʦʩʢʘ ʧʦʟ-

ʜʦʚʞʥʘ, ʮʠʣʽʥʜʨʠʯʥʘ ʨʘʜʽʘʣʴʥʘ  ʪʘ ʢʨʫʪʠʣʴʥʘ-ʛʘʨʤʦʥʽʯʥʘ), ʱʦ ʜʝʬʦʨʤʫʶʪʴʩʷ 

ʥʝʣʽʥʽʡʥʦ ʧʨʫʞʥʦ ʪʘ ʛʘʨʤʦʥʽʯʥʘ ʧʣʦʩʢʘ ʟʩʫʚʥʘ ʩʝʡʩʤʽʯʥʘ ʭʚʠʣʷ ʚ ʛʨʫʥʪʦʚʠʭ 

ʰʘʨʘʭ ʟ ʨʝʦʣʦʛʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ.  

ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʝʚʦʣʶʮʽʷ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʶ ʧʦʦʜʠʥʦʢʠʭ 

ʭʚʠʣʴ ʚ ʤʘʪʝʨʽʘʣʘʭ, ʜʝʬʦʨʤʫʚʘʥʥʷ ʷʢʠʭ ʦʧʠʩʫʻʪʴʩʷ ʧʷʪʠʢʦʥʩʪʘʥʪʥʦʶ 

ʤʦʜʝʣʣʶ ʄʝʨʥʘʛʘʥʘ); ʚʧʣʠʚ ʥʝʣʽʥʽʡʥʦʩʪʽ ʜʝʬʦʨʤʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ ʥʘ 

ʭʘʨʘʢʪʝʨ ʧʦʰʠʨʝʥʥʷ ʧôʷʪʠ ʪʠʧʽʚ ʭʚʠʣʴ  - ʧʣʦʩʢʘ ʧʦʟʜʦʚʞʥʘ, ʮʠʣʽʥʜʨʠʯʥʘ 

ʨʘʜʽʘʣʴʥʘ, ʢʨʫʪʠʣʴʥʘ, ʛʘʨʤʦʥʽʯʥʘ ʧʣʦʩʢʘ ʟʩʫʚʥʘ ʩʝʡʩʤʽʯʥʘ ʭʚʠʣʷ ʚ ʛʨʫʥʪʦʚʠʭ 

ʰʘʨʘʭ, ʜʝʬʦʨʤʫʚʘʥʥʷ ʷʢʦʾ ʦʧʠʩʫʻʪʴʩʷ ʨʝʦʣʦʛʽʯʥʦʶ ʩʪʘʥʜʘʨʪʥʦʶ 

ʪʨʠʢʦʥʩʪʘʥʪʥʦʶ ʤʦʜʝʣʣʶ. ɼʦʜʘʪʢʦʚʦ ʜʦʩʣʽʜʞʫʶʪʴʩʷ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʤʝʪʦʜʠ ʥʘʙʣʠʞʝʥʦʛʦ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʥʝʣʽʥʽʡʥʠʭ ʭʚʠʣʴʦʚʠʭ ʨʽʚʥʷʥʴ, ʧʨʦʛʨʘʤʠ 

ʢʦʤʧôʶʪʝʨʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʧʝʮʽʘʣʴʥʠʭ ʬʫʥʢʮʽʡ 

ʤʘʪʝʤʘʪʠʯʥʦʾ ʬʽʟʠʢʠ, ʤʝʪʦʜʠʢʘ ʟʥʘʭʦʜʞʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʨʝʦʣʦʛʽʯʥʦʾ ʤʦʜʝʣʽ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʢʨʠʚʠʭ ʧʦʚʟʫʯʦʩʪʽ.       

 ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɺ ʨʦʙʦʪʽ ʟʘʩʪʦʩʦʚʫʚʘʣʠʩʷ ʷʢ ʘʥʘʣʽʪʠʯʥʽ ʪʘʢ ʽ 

ʯʠʩʣʦʚʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʆʩʥʦʚʦʶ ʘʥʘʣʽʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʠ 

ʥʝʣʽʥʽʡʥʘ ʪʝʦʨʽʾ ʧʨʫʞʥʦʩʪʽ ʪʘ ʚʷʟʢʦʧʨʫʞʥʦʩʪʽ. ʅʝʣʽʥʽʡʥʽ ʭʚʠʣʴʦʚʽ ʨʽʚʥʷʥʥʷ 

ʦʪʨʠʤʫʚʘʣʠʩʴ ʟʘ ʩʪʨʦʛʠʤʠ ʧʨʦʮʝʜʫʨʘʤʠ ʮʠʭ ʪʝʦʨʽʡ ʽ ʘʥʘʣʽʟʫʚʘʣʠʩʷ ʤʝʪʦʜʦʤ 

ʦʙʤʝʞʝʥʥʷ ʥʘ ʛʨʘʜʽʻʥʪ ʟʤʽʱʝʥʥʷ ʟ ʤʝʪʦʶ ʦʪʨʠʤʘʥʥʷ ʧʝʨʰʠʭ ʜʚʦʭ ʪʘ ʪʨʴʦʭ 
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ʥʘʙʣʠʞʝʥʴ. ʏʠʩʣʦʚʠʡ ʘʥʘʣʽʟ ʝʚʦʣʶʮʽʾ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʶ ʭʚʠʣʽ ʚʠʢʦʥʘʥʠʡ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʮʝʜʫʨ ʘʣʛʦʨʠʪʤʽʚ ʢʦʤʧôʶʪʝʨʥʦʾ ʘʣʛʝʙʨʠ.  

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʣʷʛʘʻ ʚ ʪʘʢʠʭ ʧʦʣʦʞʝʥ-

ʥʷʭ, ʱʦ ʚʠʥʦʩʷʪʴʩʷ ʥʘ ʟʘʭʠʩʪ:  

ʋɿɸɻɸʃʔʅɽʅɯ ʇʆʃʆɾɽʅʅʗ 

1. ʊʝʦʨʝʪʠʯʥʠʡ ʽ ʯʠʩʣʦʚʠʡ ʦʧʠʩ ʥʦʚʠʭ ʥʝʣʽʥʽʡʥʠʭ ʭʚʠʣʴʦʚʠʭ ʝʬʝʢʪʽʚ, 

ʷʢʠʡ ʧʦʣʷʛʘʻ ʚ ʧʦʙʫʜʦʚʽ ʩʮʝʥʘʨʽʾʚ ʝʚʦʣʶʮʽʾ ʯʦʪʠʨʴʦʭ ʪʠʧʽʚ ʭʚʠʣʴ 

(ʧʣʦʩʢʘ ʧʦʟʜʦʚʞʥʘ, ʧʣʦʩʢʘ ʧʦʧʝʨʝʯʥʘ ï ʟʩʫʚʥʘ, ʮʠʣʽʥʜʨʠʯʥʘ ʨʘʜʽʘʣʴʥʘ, 

ʢʨʫʪʠʣʴʥʘ) ʟ ʨʽʟʥʠʤʠ ʧʦʯʘʪʢʦʚʠʤʠ ʧʨʦʬʽʣʷʤʠ - ʛʘʨʤʦʥʽʯʥʠʡ ʢʦʩʠ-

ʥʫʩʦʾʜʘʣʴʥʠʡ, ʧʦʜʠʥʦʢʠʡ ʩʠʤʝʪʨʠʯʥʠʡ ʟ ʦʜʥʠʤ ʛʦʨʙʦʤ, ʧʦʦʜʠʥʦʢʠʡ 

ʥʝʩʠʤʝʪʨʠʯʥʠʡ ʟ ʦʜʥʠʤ ʛʦʨʙʦʤ, ʥʝʩʠʤʝʪʨʠʯʥʠʡ ʙʝʟ ʛʦʨʙʘ). 

2. ʇʨʦʚʝʜʝʥʥʷ ʧʦʨʽʚʥʷʥʴ ʨʽʟʥʠʭ ʩʮʝʥʘʨʽʾʚ ʟʘ ʨʽʟʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ ʧʦʨʽʚ-

ʥʷʥʥʷ ʽ ʬʦʨʤʫʣʶʚʘʥʥʷ ʥʦʚʠʭ ʢʦʤʝʥʪʘʨʽʚ ʜʦ ʦʪʨʠʤʘʥʠʭ ʩʮʝʥʘʨʽʾʚ. 

3. ʆʪʨʠʤʘʥʥ ̫ʥʦʚʠʭ ʥʝʣʽʥʽʡʥʠʭ ʭʚʠʣʴʦʚʠʭ ʨʽʚʥʷʥ ɹʜʣʷ ʧʣʦʩʢʠʭ ʧʦʟʜʦʚʞ- 

ʥʠʭ ʭʚʠʣʴ (ʭʚʠʣʴ ɻʘʫʩʩʘ ʪʘ ʋʽʪʪʝʢʝʨʘ), ʧʣʦʩʢʠʭ ʧʦʧʝʨʝʯʥʠʭ ʭʚʠʣʴ 

(ʩʝʡʩʤʽʯʥʠʭ ʛʘʨʤʦʥʽʯʥʠʭ ʭʚʠʣʴ), ʮʠʣʽʥʜʨʠʯʥʠʭ ʨʘʜʽʘʣʴʥʠʭ (ʭʚʠʣʴ 

ʄʘʢʜʦʥʘʣʴʜʘ ʪʘ ʌʨʽʜʣʷʥʜʝʨʘ), ʢʨʫʪʠʣʴʥʠʭ ʛʘʨʤʦʥʽʯʥʠʭ ʭʚʠʣʴ.  

4. ʇʦʙʫʜʦʚʘ ʚ ʨʘʤʢʘʭ ʦʜʥʦʛʦ ʥʘʙʣʠʞʝʥʦʛʦ ʧʽʜʭʦʜʫ ʦʙʤʝʞʝʥʥʷ ʥʘ ʛʨʘ- 

ʜʽʻʥʪ ʟʤʽʱʝʥʥʷ ʧʝʨʰʠʭ ʜʚʦʭ ʽ ʪʨɹʦʭ ʥʘʙʣʠʞʝʥ ɹ ʧʨʠ ʨʦʟʚôʷʟʫʚʘʥʥ ̔

ʭʚʠʣʴʦʚʠʭ ʟʘʜʘʯ.  

5. ʇʨʦʚʝʜʝʥʥ ̫ʯʠʩʣʦʚʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ ʜʚʦʭ ʪʘ ʪʨʴʦʭ ʥʘ-

ʙʣʠʞʝʥʴ ʨʦʟʚôʷʟʢʫ ʭʚʠʣʴʦʚʦʾ ʟʘʜʘʯʽ ʧʨʠ ʨʽʟʥʠʭ ʪʠʧʘʭ ʤʘʪʝʨʽʘʣʽʚ, 

ʧʽʜʦʰʚ ʽ ʤʘʢʩʠʤʘʣʴʥʠʭ ʘʤʧʣʽʪʫʜ ʜʣʷ ʭʚʠʣʴ ʟ ʤʝʪʦʶ ʚʠʷʚʣʝʥʥʷ ʚʧʣʠʚʫ 

ʪʨʝʪʴʦʛʦ ʥʘʙʣʠʞʝʥʥʷ ʥʘ ʩʧʦʪʚʦʨʝʥʥʷ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʶ ʭʚʠʣʽ. 

6. ʇʦʙʫʜʦʚʘ ʩʮʝʥʘʨʽʚʾ ʧʦʰʠʨʝʥʥʷ ʚ ʛʨʫʥʪʦʚʠʭ ʰʘʨʘʭ ʩʝʡʩʤʽʯʥʦʾ ʧʣʦʩʢʦʾ 

ʧʦʧʝʨʝʯʥʦʾ ʭʚʠʣʽ ʧʨʷʤʠʤ ʤʝʪʦʜʦʤ ʨʦʟʚôʷʟʘʥʥʷ ʨʝʦʣʦʛʽʯʥʦʛʦ ʭʚʠʣʴʦ-

ʚʦʛʦ ʨʽʚʥʷʥʥʷ. 

ʂʆʅʂʈɽʊʀɿʆɺɸʅɯ ʇʆʃʆɾɽʅʅʗ ʉʊʆʉʆɺʅʆ ʈɽɿʋʃʔʊɸʊɯɺ,  

ɺʀʂʃɸɼɽʅʀʍ ɺ ʆʂʈɽʄʀʍ ʈʆɿɼɯʃɸʍ 

7. ʈʦʟʜʽʣ 3.  ɿʘʧʨʦʧʦʥʦʚʘʥʦ  ʽ  ʨʝʘʣʽʟʦʚʘʥʦ  ʥʦʚʠʡ  ʥʘʙʣʠʞʝʥʠʡ ʤʝʪʦʜ ʟʥʘ- 
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ʭʦʜʞʝʥʥʷ ʨʦʟʚôʷʟʢʫ ʥʝʣʽʥʽʡʥʦʛʦ ʭʚʠʣʴʦʚʦʛʦ ʨʽʚʥʷʥʥʷ ʱʦʜʦ ʧʨʫʞʥʦʾ 

ʧʣʦʩʢʦʾ ʧʦʟʜʦʚʞʥʦʾ ʭʚʠʣʽ,  ʦʩʥʦʚʘʥʠʡ ʥʘ ʧʝʨʝʪʚʦʨʝʥʥʽ ʮʴʦʛʦ ʨʽʚʥʷʥʥʷ ʽ 

ʦʙʤʝʞʝʥʥʽ ʥʘ ʛʨʘʜʽʻʥʪ ʟʤʽʱʝʥʥʷ. ʆʪʨʠʤʘʥʦ ʬʦʨʤʫʣʫ ʜʣʷ ʟʥʘʭʦʜʞʝʥʥʷ 

ʧʝʨʰʠʭ ʪʨʴʦʭ ʥʘʙʣʠʞʝʥ.ɹ 

8. ʈʦʟʜʽʣ 3. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʽ ʨʝʘʣʽʟʦʚʘʥʦ ʥʦʚʠʡ ʥʘʙʣʠʞʝʥʠʡ ʤʝʪʦʜ ʟʥʘ-

ʭʦʜʞʝʥʥʷ ʨʦʟʚôʷʟʢʫ ʥʝʣʽʥʽʡʥʦʛʦ ʭʚʠʣʴʦʚʦʛʦ  ʨʽʚʥʷʥʥʷ ʱʦʜʦ ʧʨʫʞʥʦʾ 

ʮʠʣʽʥʜʨʠʯʥʦʾ ʨʘʜʽʘʣʴʥʦʾ ʭʚʠʣʽ, ʦʩʥʦʚʘʥʠʡ ʥʘ ʧʝʨʝʪʚʦʨʝʥʥʽ ʮʴʦʛʦ ʨʽʚ-

ʥʷʥʥʷ ʽ ʦʙʤʝʞʝʥʥʽ ʥʘ ʛʨʘʜʽʻʥʪ ʟʤʽʱʝʥʥʷ. ʆʪʨʠʤʘʥʦ ʬʦʨʤʫʣʫ ʜʣʷ 

ʟʥʘʭʦʜʞʝʥʥʷ ʧʝʨʰʠʭ ʪʨʴʦʭ ʥʘʙʣʠʞʝʥ.ɹ 

9. ʈʦʟʜʽʣ 4. ʇʨʦʚʝʜʝʥʦ ʯʠʩʣʦʚʝ ʤʦʜʝʣʶʚʘʥʥʷ ʜʣʷ ʜʚʦʭ ʨʽʟʥʠʭ ʤʝʪʦʜʽʚ 

ʨʦʟʚôʷʟʫʚʘʥʥʷ ʥʝʣʽʥʽʡʥʦʾ ʟʘʜʘʯʽ ʧʦʰʠʨʝʥʥʷ ʧʦʟʜʦʚʞʥʦʾ ʭʚʠʣʽ ʟ ʛʘʨʤʦ- 

ʥʽʯʥʠʤ ʧʨʦʬʽʣʝʤ ʚ ʨʘʤʢʘʭ ʜʚʦʭ ʪʘ ʪʨʴʦʭ ʧʝʨʰʠʭ ʥʘʙʣʠʞʝʥʴ. 

10. ʈʦʟʜʽʣ 4. ɺʠʷʚʣʝʥʦ ʥʦʚʠʡ ʭʚʠʣʴʦʚʠʡ ʝʬʝʢʪ, ʷʢʠʡ ʩʫʧʨʦʚʦʜʞʫʻ 

ʢʣʘʩʠʯʥʠʡ ʝʬʝʢʪ ʛʝʥʝʨʘʮʽʾ ʜʨʫʛʦʾ ʛʘʨʤʦʥʽʢʠ ï ʧʨʦʬʽʣʴ ʮʽʻʾ ʛʘʨʤʦʥʽʢʠ 

ʜʝʬʦʨʤʫʻʪʴʩʷ ʽ ʩʪʘʻ ʥʝʩʠʤʝʪʨʠʯʥʠʤ. 

11.  ʈʦʟʜʽʣ 4. ʇʨʠ ʘʥʘʣʽʟʽ ʦʪʨʠʤʘʥʠʭ ʛʨʘʬʽʢʽʚ ʩʧʦʩʪʝʨʝʞʝʥʦ ʫʪʚʦʨʝʥʥʷ 

ʜʚʦʭ ʛʦʨʙʽʚ ʟʘʤʽʩʪʴ ʦʜʥʦʛʦ (ʜʣʷ ʜʚʦʭ ʧʝʨʰʠʭ ʥʘʙʣʠʞʝʥʴ ʟʘ ʜʚʦʤʘ 

ʤʝʪʦʜʘʤʠ - ʧʦʩʣʽʜʦʚʥʠʭ ʥʘʙʣʠʞʝʥʴ ʪʘ ʦʙʤʝʞʝʥʥʷ ʥʘ ʛʨʘʜʽʻʥʪ ʟʤʽ-

ʱʝʥʥʷ. 

12.  ʈʦʟʜʽʣ 4. ʉʧʦʩʪʝʨʝʞʝʥʦ ʨ̔ ʟʥʫ ʰʚʠʜʢʽʩʪʴ ʝʚʦʣʶʮʽʾ ( ʰʚʠʜʢʽʩʪʴ ʟʤʽʥʠ 

ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʷ ʭʚʠʣʽ) ʧʨʠ ʾʾ ʦʧʠʩʘʥʥʽ ʜʚʦʤʘ ʤʝʪʦʜʘʤʠ, 

ʚʢʣʶʯʘʶʯʠ ʟʙʽʣʴʰʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʘʤʧʣʽʪʫʜʠ. 

13.  ʈʦʟʜʽʣ 4. ɼʣʷ ʪʨʴʦʭ ʧʝʨʰʠʭ ʥʘʙʣʠʞʝʥʴ ʚ ʨʘʤʢʘʭ ʜʚʦʭ ʤʝʪʦʜʽʚ, ʧʦʯʘʪ-

ʢʦʚʠʡ ʧʨʦʬʽʣʴ ʩʧʦʪʚʦʨʶʻʪʴʩʷ ʧʦ ʨʽʟʥʦʤʫ, ʚʥʘʩʣʽʜʦʢ ʨʽʟʥʦʛʦ ʤʘʪʝʤʘ-

ʪʠʯʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʥʘʙʣʠʞʝʥʴ. ɼʣʷ ʤʝʪʦʜʫ ʧʦʩʣʽʜʦʚʥʠʭ ʥʘʙʣʠ-

ʞʝʥʴ ʪʨʝʪʻ ʥʘʙʣʠʞʝʥʥʷ ʚʚʦʜʠʪʴ ʧʦʧʨʘʚʢʫ ʯʝʪʚʝʨʪʦʛʦ ʧʦʨʷʜʢʫ, ʷʢʘ ʥʝ 

ʟʤʽʥʶʻ ʟʥʘʢ ʧʨʠ ʟʤʽʥʽ ʟʥʘʢʫ ʘʤʧʣʽʪʫʜʠ, ʪʦʜʽ ʷʢ ʜʣʷ ʤʝʪʦʜʫ ʦʙʤʝʞʝʥʥʷ 

ʥʘ ʛʨʘʜʽʻʥʪ ʟʤʽʱʝʥʥʷ ʧʦʧʨʘʚʢʘ  ʤʘʻ  ʪʨʝʪʽʡ  ʧʦʨʷʜʦʢ  ̔ ʟʤʽʥʶʻ ʟʥʘʢ ʧʨʠ  

ʟʤʽʥʽ ʟʥʘʢʫ ʘʤʧʣʽʪʫʜʠ. 

14.  ʈʦʟʜʽʣ 4.  ɻʨʘʬʽʢʠ ʦʪʨʠʤʘʥʽ ʜʣʷ ʜʚʦʭ ʧʝʨʰʠʭ ʥʘʙʣʠʞʝʥʴ  ʧʨʠ  ʟʘʩʪʦʩʫ-  
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ʚʘʥʥʽ ʦʙʦʭ ʤʝʪʦʜʽʚ ʧʦʢʘʟʫʶʪʴ ʧʦʜʽʙʥʽ ʩʧʦʪʚʦʨʝʥʥʷ. ʋ ʚʠʧʘʜʢʫ ʦʙʦʭ 

ʤʝʪʦʜʽʚ ʝʚʦʣʶʮʽʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʘʩʠʤʝʪʨʠʯʥʦ: ʜʦʜʘʪʥʘ ʯʘʩʪʠʥʘ ʧʨʦʬʽʣʶ 

ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʫ ʜʚʘ ʛʦʨʙʠ , ʪʦʜʽ ʷʢ ʚʽʜôʻʤʥʘ ʯʘʩʪʠʥʘ ʤʘʻ ʪʝʥʜʝʥʮʽʶ 

ʪʨʘʥʩʬʦʨʤʫʚʘʪʠʩʷ ʚ ʧʨʦʬʽʣʴ 2-ʾ ʛʘʨʤʦʥʽʢʠ.  

15.  ʈʦʟʜʽʣ 4. ʉʧʦʩʪʝʨʝʞʝʥʦ, ʱʦ ʜʣʷ ʛʘʨʤʦʥʽʯʥʦʾ ʭʚʠʣʽ ʪʨʝʪʻ ʥʘʙʣʠʞʝʥʥʷ 

ʟʘ ʦʙʦʤʘ ʤʝʪʦʜʘʤʠ ʟʤʽʥʶʻ ʩʫʪʪʻʚʦ ʷʢ ʧʦʯʘʪʢʦʚʠʡ ʧʨʦʬʽʣʴ ʪʘʢ ʽ ʧʨʦ-

ʬʽʣʴ ʚ ʨʘʤʢʘʭ çʧʝʨʰʝ +ʜʨʫʛʝ ʥʘʙʣʠʞʝʥʥʷè. ɺʧʣʠʚ ʧʨʦʷʚʣʷʻʪʴʩʷ ʧʦ 

ʨʽʟʥʦʤʫ. ɼʣʷ ʧʝʨʰʦʛʦ ʤʝʪʦʜʫ ʛʦʨʙʠ ʫ ʚʝʨʭʥʽʡ ʪʘ ʥʠʞʥʽʭ ʯʘʩʪʠʥʘʭ ʨʦʟ-

ʧʘʜʘʻʪʴʩʷ ʥʘ ʜʚʘ ʛʦʨʙʠ ʢʦʞʝʥ, ʚʠʷʚʣʷʶʯʠ ʧʨʠ ʮʴʦʤʫ ʪʝʥʜʝʥʮʽʶ ʜʦ 

ʫʪʚʦʨʝʥʥʷ ʯʝʪʚʝʨʪʦʾ ʛʘʨʤʦʥʽʢʠ. ɼʣʷ ʜʨʫʛʦʛʦ ʤʝʪʦʜʫ ʛʦʨʙ ʫ ʚʝʨʭʥʽʡ ʯʘʩ-

ʪʠʥʽ ʨʦʟʧʘʜʘʻʪʴʩʷ ʥʘ ʜʚʘ, ʘ ʛʦʨʙ ʫ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʥʝ ʨʦʟʧʘʜʘʻʪʴʩʷ, ʚʠ-

ʷʚʣʷʶʯʠ ʧʨʠ ʮʴʦʤʫ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʥʘʯʥʦʾ ʜʝʬʦʨʤʘʮʽʾ ʜʨʫʛʦʾ ʛʘʨʤʦʥʽʢʠ. 

16.  ʈʦʟʜʽʣ 5. ɼʣ̫ ʦʪʨʠʤʘʥʠʭ ʟʘ ʤʝʪʦʜʦʤ ʦʙʤʝʞʝʥʥʷ ʥʘ ʛʨʘʜʽʻʥʪ ʟʤʽʱʝʥʥʷ 

ʜʚʦʭ ʪʘ ʪʨʴʦʭ ʧʝʨʰʠʭ ʥʘʙʣʠʞʝʥʴ ʧʨʦʚʝʜʝʥʦ ʯʠʩʣʦʚʝ ʤʦʜʝʣʶʚʘʥʥʷ ʝʚʦ-

ʣʶʮʽʾ ʧʦʰʠʨʝʥʥʷ ʧʦʟʜʦʚʞʥʦʾ ʧʦʦʜʠʥʦʢʦʾ ʭʚʠʣʽ ʟ ʧʦʯʘʪʢʦʚʠʤʠ ʧʨʦʬʽ-

ʣ̫ʤʠ ʫ ʚʠʛʣʷʜʽ ʬʫʥʢʮʽʾ ɻʘʫʩʩʘ ʪʘ ʋʽʪʪʝʢʝʨʘ. 

17.  ʈʦʟʜʽʣ 5. ʉʧʦʩʪʝʨʝʞʝʥʦ, ʱʦ ʜʣʷ ʭʚʠʣʽ ɻʘʫʩʩʘ ʛʨʘʬʽʢʠ, ʦʪʨʠʤʘʥʽ ʜʣʷ 

ʜʚʦʭ ʪʘ ʪʨʴʦʭ ʧʝʨʰʠʭ ʥʘʙʣʠʞʝʥʴ ʚ ʨʘʤʢʘʭ ʤʝʪʦʜʫ ʦʙʤʝʞʝʥʥʷ ʥʘ ʛʨʘʜʽ-

ʻʥʪ ʟʤʽʱʝʥʥʷ, ʻ ʨʽʟʥʠʤʠ. ɼʣʷ ʧʝʨʰʠʭ ʜʚʦʭ ʥʘʙʣʠʞʝʥʴ ʩʧʦʪʚʦʨʝʥʥʷ ʚʽʜ-

ʙʫʚʘʻʪʴʩʷ ʧʨʘʢʪʠʯʥʦ ʩʠʤʝʪʨʠʯʥʦ ʚʽʜʥʦʩʥʦ ʫʤʦʚʥʦʾ ʚʝʨʪʠʢʘʣʴʥʦʾ ʧʨʷ-

ʤʦʾ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʚʝʨʰʠʥʫ ʛʦʨʙʘ ï ʫʪʚʦʨʶʪʁʴʩʷ ʜʚʘ ʛʦʨʙʠ. ɼʣʷ 

ʧʝʨʰʠʭ ʪʨʴʦʭ ʥʘʙʣʠʞʝʥʴ ʩʧʦʪʚʦʨʝʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʘʩʠʤʝʪʨʠʯʥʦ 

ʚʽʜʥʦʩʥʦ ʫʤʦʚʥʦʾ ʚʝʨʪʠʢʘʣʴʥʦʾ ʧʨʷʤʦʾ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʚʝʨʰʠʥʫ 

ʛʦʨʙʘ ï ʫʪʚʦʨʶʪʁʴʩʷ ʜʚʘ ʨ̔ʟʥ̔ ʛʦʨʙʠ ï ʣʽʚʠʡ ʛʦʨʙ ʦʧʫʩʢʘʻʪʴʩʷ  ̔ʧʨʘʚʠʡ 

ʧʽʜʥʽʤʘʻʪʴʩʷ. 

18.  ʈʦʟʜʽʣ 5. ʆʪʨʠʤʘʥʽ ʛʨʘʬʽʢʠ ʜʣʷ ʜʚʦʭ ʪʘ ʪʨʴʦʭ ʧʝʨʰʠʭ ʥʘʙʣʠʞʝʥʴ ʚ 

ʨʘʤʢʘʭ ʤʝʪʦʜʫ ʦʙʤʝʞʝʥʥʷ ʥʘ ʛʨʘʜʽʻʥʪ ʟʤʽʱʝʥʥʷ ʜʣʷ ʥʝʩʠʤʝʪʨʠʯʥʦʾ 

ʭʚʠʣʽ ʋʽʪʪʝʢʝʨʘ ʟ ʜʚʦʤʘ ʚʘʨʽʘʥʪʘʤʠ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʷ. ɼʣ ̫ʧʝʨʰʦʛʦ 

ʚʘʨʽʘʥʪʫ ʧʦʢʘʟʘʥʦ, ʱʦ ʜʣʷ ʦʙʦʭ ʥʘʙʣʠʞʝʥʴ (1+2) ʽ (1+2+3) ʩʧʦʪʚʦʨʝʥʥʷ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʝʩʠʤʝʪʨʠʯʥʦ. ʐʚʠʜʢʽʩʪ ɹʝʚʦʣʶʮʽʾ ʜʣʷ ʨʽʟʥʠʭ ʚʘʨʽʘʥʪʽʚ ʽ 
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ʥʘʙʣʠʞʝʥʴ ʨʽʟʥʘ, ʟʥʘʯʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʘʤʧʣʽʪʫʜʠ ʟʨʦʩʪʘʻ ʪʘ ʟʤʝʥʰʫ-

ʻʪʴʩʷ ʨʦʟʤʽʨ ʧʽʜʦʰʚʠ ʭʚʠʣʽ.  

19. ʈʦʟʜʽʣ 5. ʍʚʠʣʽ ʋʽʪʪʝʢʝʨʘ ʜʣʷ ʜʨʫʛʦʛʦ ʚʘʨʽʘʥʪʫ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʷ ʪʘ 

ʚʽʜʧʦʚʽʜʥʦʛʦ ʨʦʟʚôʷʟʢʫ ʜʨʫʛʦʛʦ ʽ ʪʨʝʪʴʦʛʦ ʥʘʙʣʠʞʝʥʥʷ ʝʚʦʣʶʮʽʦʥʫʶʪʴ 

ʘʥʘʣʦʛʽʯʥʦ ʥʝʩʠʤʝʪʨʠʯʥʦ ʟ ʨʽʟʥʦʶ ʜʠʩʪʦʨʩʽʻʶ ï ʜʣʷ ʪʨʝʪʴʦʛʦ ʥʘʙʣʠ-

ʞʝʥʥʷ ʥʘ ʩʭʠʣʽ ʧʨʦʬʽʣʷ ʫʪʚʦʨʶʻʪʴʩʷ ʛʦʨʙ. ʐʚʠʜʢʽʩʪʴ ʩʧʦʪʚʦʨʝʥʥʷ ʪʘ 

ʟʥʘʯʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʘʤʧʣʽʪʫʜʠ ʜʣʷ ʥʘʙʣʠʞʝʥʴ 1+2+3 ʙʽʣʴʰʘ ʥʽʞ 

ʜʣʷ 1+2 ʘ ʨʦʟʤʽʨ ʧʽʜʦʰʚʠ ʟʤʝʥʰʫʻʪʴʩʷ ʱʝ ʙʽʣʴʰʝ. 

20. ʈʦʟʜʽʣ 5. ʇʦʢʘʟʘʥʦ, ʱʦ ʦʙʠʜʚʘ ʥʝʩʠʤʝʪʨʠʯʥʽ ʧʨʦʬʽʣʽ ʭʚʠʣʽ ʋʽʪʪʝʢʝʨʘ  

ʝʚʦʣʶʮʽʦʥʫʶʪʴ ʧʦ ʨʽʟʥʦʤʫ ʽ ʚʧʣʠʚ ʪʨʝʪʴʦʛʦ ʥʘʙʣʠʞʝʥʥʷ  ʻ ʩʫʪʪʻʚʠʤ ʧʦ 

ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʜʨʫʛʦʛʦ. 

21. ʈʦʟʜʽʣ 6. ʇʨʦʚʝʜʝʥʦ ʯʠʩʣʦʚʝ ʤʦʜʝʣʶʚʘʥʥʷ ʽ ʧʦʙʫʜʦʚʘʥʽ ʩʮʝʥʘʨʽʾ ʝʚʦ-

ʣʶʮʽʾ ʟʘ ʤʝʪʦʜʦʤ ʦʙʤʝʞʝʥʥʷ ʥʘ ʛʨʘʜʽʻʥʪ ʟʤʽʱʝʥʥʷ ʜʣʷ ʥʝʣʽʥʽʡʥʦʾ 

ʟʘʜʘʯʽ ʧʦʰʠʨʝʥʥʷ  ʮʠʣʽʥʜʨʠʯʥʦʾ ʨʘʜʽʘʣʴʥʦʾ ʧʦʦʜʠʥʦʢʦʾ ʭʚʠʣʽ ʟ ʧʦʯʘʪ-

ʢʦʚʠʤ ʧʨʦʬʽʣʝʤ ʫ ʚʠʛʣʷʜʽ ʬʫʥʢʮʽʾ ʄʘʢʜʦʥʘʣʴʜʘ ʪʘ ʌʨʽʜʣʷʥʜʝʨʘ ʚ 

ʨʘʤʢʘʭ ʜʚʦʭ ʪʘ ʪʨʴʦʭ ʧʝʨʰʠʭ ʥʘʙʣʠʞʝʥʴ. 

22. ʈʦʟʜʽʣ 6. ʆʪʨʠʤʘʥʽ ʛʨʘʬʽʢʠ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʥʝʩʠʤʝʪʨʠʯʥʽʩʪʴ ʧʨʦʬʽʣʶ 

ʄʘʢʜʦʥʘʣʴʜʘ ʟʙʝʨʽʛʘʻʪʴʩʷ, ʘ ʩʧʦʪʚʦʨʝʥʠʡ ʧʨʦʬʽʣʴ ʩʪʘʻ ʚʩʝ ʢʨʫʪʽʰʠʤ ʽ 

ʢʨʫʪʽʰʠʤ. ʐʚʠʜʢʽʩʪʴ ʩʧʦʪʚʦʨʝʥʥʷ  ʜʣʷ ʥʘʙʣʠʞʝʥʥ ̫1+2+3 ʚʠʱʘ ʥʽʞ 

ʜʣʷ 1+2, ʘ ʨʦʟʤʽʨ ʧʽʜʦʰʚʠ ʟʤʝʥʰʫʻʪʴʩʷ. 

23. ʈʦʟʜʽʣ 6. ʍʚʠʣʷ ʌʨʽʜʣʷʥʜʝʨʘ ʧʨʦʘʥʘʣʽʟʦʚʘʥʘ ʜʣʷ ʜʚʦʭ ʚʘʨʽʘʥʪʽʚ ʧʦʯʘʪ- 

ʢʦʚʦʛʦ ʧʨʦʬʽʣʷ. ʉʧʦʩʪʝʨʝʞʝʥʦ, ʱʦ  ʜʣʷ ʧʝʨʰʦʛʦ ʚʘʨʽʘʥʪʫ ʩʧʦʪʚʦʨʝʥʥʷ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʘʥʘʣʦʛʽʯʥʦ ʭʚʠʣʽ ʄʘʢʜʦʥʘʣʴʜʘ.  

24. ʈʦʟʜʽʣ 6. ʇʦʢʘʟʘʥʦ ʪʝʦʨʝʪʠʯʥʦ  ̔ʯʠʩʝʣʴʥʦ, ʱʦ ʩʮʝʥʘʨʽʾ ʝʚʦʣʶʮʽ ʾʭʚʠʣʴ 

ʄʘʢʜʦʥʘʣʴʜʘ ʪʘ ʌʨʽʜʣʥ̫ʜʝʨʘ ʜʣʷ ʧʝʨʰʦʛʦ ʚʘʨʽʘʥʪʫ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦ-

ʬʽʣʷ ʜʫʞʝ ʩʭʦʞʘ. ɿ ʮʴʦʛʦ ʬʘʢʪʫ ʚʠʧʣʠʚʘʻ, ʱʦ ʚ ʨʘʤʢʘʭ ʘʥʘʣʽʟʫ ʝʚʦʣʶʮʽʾ 

ʦʙʠʜʚʘ ʧʨʦʬʽʣʽ ʻ ʚʟʘʻʤʦʟʘʤʽʥʥʠʤʠ, ʭʦʯʘ ʤʘʪʝʤʘʪʠʯʥʦ ʧʨʝʜʩʪʘʚʣʝʥʽ ʧʦ-

ʨʽʟʥʦʤʫ. 

25.  ʈʦʟʜʽʣ 6. ɼʣʷ ʭʚʠʣʽ ʌʨʽʜʣʝʥʜʝʨʘ  ʟ ʜʨʫʛʠʤ ʚʘʨʽʘʥʪʦʤ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦ- 

ʬʽʣʷ ʧʦʢʘʟʘʥʦ, ʱʦ ʚʦʥʘ ʩʧʦʪʚʦʨʶʪ̒ʴʩʷ ʥʝʩʠʤʝʪʨʠʯʥʦ ʫ ʚʠʧʘʜʢʫ ʜʨʫʛʦ-  
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ʛʦ ʪʘ ʪʨʝʪʴʦʛʦ ʥʘʙʣʠʞʝʥ.ɹ ʉʧʦʪʚʦʨʝʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʷʢ ʜʣʷ ʜʦʜʘʪʥʠʭ 

ʟʥʘʯʝʥʴ ʘʤʧʣʽʪʫʜ, ʪʘʢ  ̔ʚʽʜôʻʤʥʠʭ. ɼʣʷ ʜʦʜʘʪʥʠʭ ʧʨʦʬʽʣʴ ʩʪʘʻ ʢʨʫʪʽʰʠʤ, 

ʘ ʜʣʷ ʚʽʜôʻʤʥʠʭ ʩʪʘʻ ʙʣʠʞʯʠʤ ʜʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʦʩʽ.    

26.  ʈʦʟʜʽʣ 6. ʉʧʦʩʪʝʨʝʞʝʥʦ, ʱʦ ʭʚʠʣʽ ʄʘʢʜʦʥʘʣʴʜʘ ʪʘ ʌʨʽʜʣʷʥʜʝʨʘ ʝʚʦ-

ʣʶʮʽʦʥʫʶʪʴ ʤʘʡʞʝ ʦʜʥʘʢʦʚʦ ʽ ʚʧʣʠʚ ʪʨʝʪʴʦʛʦ ʥʘʙʣʠʞʝʥʥʷ ʥʝ ʻ ʩʫʪʪʻ- 

ʚʠʤ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʜʨʫʛʦʛʦ. 

27.   ʈʦʟʜʽʣ 6. ɿʨʦʙʣʝʥʦ ʚʠʩʥʦʚʦʢ, ʱʦ ʬʫʥʢʮʽʷ ʄʘʢʜʦʥʘʣʴʜʘ ʤʦʞʝ ʨʦʟʛʣʷʜ-

ʜʘʪʠʩʷ ʷʢ ʪʦʯʥʠʡ ʨʦʟʚôʷʟʦʢ ʥʝʣʽʥʽʡʥʦʛʦ ʭʚʠʣʴʦʚʦʛʦ ʨʽʚʥʷʥʥʷ ʨʽʚʥʷʥʥʷ, 

ʘ ʬʫʥʢʮʽ ʁʌʨʽʜʣʝʥʜʝʨʘ ʤʦʞʥʘ ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ ʷʢ ʥʘʙʣʠʞʝʥʠʡ ʨʦʟʚôʷ-

ʟʦʢ ʮʦɹʛʦ ʨʽʚʥʷʥʥʷ. 

28.  ʈʦʟʜʽʣ 7. ʇʨʦʘʥʘʣʽʟʦʚʘʥʘ ʮʠʣʽʥʜʨʠʯʥʘ ʢʨʫʪʠʣʴʥʘ ʭʚʠʣʷ, ʷʢʘ ʧʦʰʠʨʶʻ-

ʪʴʩʷ ʚ ʥʘʧʨʷʤʢʫ ʦʩʽ ʮʠʣʽʥʜʨʘ. ʆʪʨʠʤʘʥʘ ʜʦʩʪʘʪʥʴʦ ʧʨʦʩʪʘ ʬʦʨʤʫʣʘ ʜʣʷ 

ʟʥʘʭʦʜʞʝʥʥʷ ʧʝʨʰʠʭ ʜʚʦʭ ʥʘʙʣʠʞʝʥʴ  ̔ʧʦʢʘʟʘʥʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʤʝʪʦʜʫ 

ʦʙʤʝʞʝʥʥʷ ʥʘ ʛʨʘʜʽʻʥʪ ʟʤʽʱʝʥʥʷ ʫ ʚʠʧʘʜʢʫ ʥʘʙʣʠʞʝʥʦʛʦ ʘʥʘʣʽʟʫ ʧʨʦʩ-

ʪʦʛʦ ʚʘʨʽʘʥʪʫ ʭʚʠʣʴʦʚʦʛʦ ʨʽʚʥʷʥʥʷ ʢʨʫʪʠʣʴʥʦʾ ʭʚʠʣʽ. ʄʝʪʦʜ ʦʙʤʝʞʫʻ 

ʟʤʽʥʫ ʰʚʠʜʢʦʩʪʽ ʢʨʫʪʠʣʴʥʦʾ ʭʚʠʣʽ ʽ ʫʟʘʛʘʣʴʥʶʻ ʨʦʟʚʠʥʝʥʠʡ ʜʣʷ ʽʥʰʠʭ 

ʭʚʠʣʴʦʚʠʭ ʨʽʚʥʷʥʴ ʤʝʪʦʜ. 

29.  ʈʦʟʜʽʣ 7. ʇʨʦʚʝʜʝʥʦ ʯʠʩʣʦʚʝ ʤʦʜʝʣʶʚʘʥʥʷ ʩʧʦʪʚʦʨʝʥʥʷ ʧʦʯʘʪʢʦʚʦʛʦ 

ʧʨʦʬʽʣʷ ʨʘʜʽʘʣʴʥʦʾ ʮʠʣʽʥʜʨʠʯʥʦʾ ʢʨʫʪʠʣʴʥʦʾ ʭʚʠʣʽ ʚ ʥʘʧʨʷʤʢʫ ʦʩʽ 

ʮʠʣʽʥʜʨʘ ʪʘ ʥʘʧʨʷʤʢʫ ʚʽʜ ʧʦʚʝʨʭʥʽ ʮʠʣʽʥʜʨʘ ʜʦ ʡʦʛʦ ʮʝʥʪʨʫ ʜʣʷ ʪʨʴʦʭ 

ʪʠʧʽʚ ʤʘʪʝʨʽʘʣʽʚ. 

30. ʈʦʟʜʽʣ 7. ʇʦʢʘʟʘʥʦ ʽʩʥʫʚʘʥʥʷ ʟʤʽʥʥʦʛʦ ʩʧʦʪʚʦʨʝʥʥʷ ʢʨʫʪʠʣʴʥʠʭ ʭʚʠʣʴ 

ʭʚʠʣʽ ʫ ʨʘʜʽʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ ʽ ʧʦʩʪʽʡʥʦʛʦ ʫ ʦʩʴʦʚʦʤʫ, ʚ ʚʩʝʨʝʜʠʥʽ 

ʧʦʰʠʨʝʥʥʷ ʢʨʫʛʦʚʦʛʦ ʮʠʣʽʥʜʨʘ ʪʘ ʚʟʜʦʚʞ ʡʦʛʦ ʦʩʽ ʩʠʤʝʪʨʽʾ. 

31.  ʈʦʟʜʽʣ 7. ʉʧʦʩʪʝʨʝʞʝʥʦ ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʚʝʣʠʯʠʥʠ ʨʘʜʽʫʩʘ ʮʠʣʽʥʜʨʘ, ʚ 

ʷʢʦʤʫ ʧʦʰʠʨʶʻʪʴʩʷ ʢʨʫʪʠʣʴʥʘ ʭʚʠʣʷ, ʥʘ ʨʦʟʧʦʜʽʣ ʘʤʧʣʽʪʫʜ ʭʚʠʣʽ ʚʩʝ-

ʨʝʜʠʥʽ ʮʠʣʽʥʜʨʘ. 

32. ʈʦʟʜʽʣ 7. ʇʨʠ ʘʥʘʣʽʟʽ ʛʨʘʥʠʯʥʠʭ ʫʤʦʚ ʟʷʩʦʚʘʥʦ, ʱʦ ʽʩʥʫʻ ʚʝʣʠʢʘ ʚʽʜʤʽʥ- 

ʥʽʩʪʴ ʚ ʬʦʨʤʦʣʶʚʘʥʥʽ ʮʠʭ ʫʤʦʚ ʜʣʷ ʣʽʥʽʡʥʦʾ ʪʘ ʥʝʣʽʥʽʡʥʦʾ ʧʦʩʪʘʥʦʚʦʢ. 

33. ʈʦʟʜʽʣ 8. ɿʘʧʨʦʧʦʥʦʚʘʥʦ  ʚ  ʨʝʘʣʽʟʦʚʘʥʦ  ʦʧʠʩ ʜʝʬʦʨʤʫʚʘʥʥʷ ʛʨʫʥʪʦʚʠʭ  
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ʰʘʨʽʚ ʩʪʘʥʜʘʨʪʥʦʶ ʪʨʠʢʦʥʩʪʘʥʪʥʦʶ ʨʝʦʣʦʛʽʯʥʦʶ ʤʦʜʝʣʣʶ. 

34.  ʈʦʟʜʽʣ 8. ʈʦʟʨʦʙʣʝʥʦ ʽ ʟʘʩʪʦʩʦʚʘʥʦ ʤʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʨʝʦ-

ʣʦʛʽʯʥʦʾ ʤʦʜʝʣʽ ʥʘ ʦʩʥʦʚʽ ʦʜʥʽʻʾ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʢʨʠʚʦʾ ʧʦʚʟʫʯʦʩʪʽ 

ʨʝʘʣʴʥʦʛʦ ʛʨʫʥʪʦʚʦʛʦ ʘhʨʫ.  

35. ʈʦʟʜʽʣ 8. ʇʦʢʘʟʘʥʦ ʯʠʩʝʣɹ ʥʦ, ʱʦ ʜʣʷ ʛʘʨʤʦʥʽʯʥʦʾ ʩʝʡʩʤʽʯʥʦʾ ʭʚʠʣʽ 

ʟʤʽʥʘ ʘʤʧʣʽʪʫʜʠ ʭʚʠʣʽ ʟ ʯʘʩʦʤ ʯʠ ʟʽ ʟʤʽʥʦʶ ʯʘʩʪʦʪʠ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 

ʟʘʪʫʭʘʥʥʷʤ ʘʤʧʣʽʪʫʜʠ ʭʚʠʣʽ. ɿʥʘʯʝʥʥʷ ʘʤʧʣʽʪʫʜʠ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʯʘʩʫ 

ʧʦʰʠʨʝʥʥʷ ʯʠ ʯʘʩʪʦʪʠ ʘʩʠʤʧʪʦʪʠʯʥʦ ʧʨʷʤʫʶʪʴ ʜʦ ʥʫʣʷ ʟʘ ʝʢʩʧʦʥʝʥ-

ʮʽʘʣʴʥʠʤ ʟʘʢʦʥʦʤ. 

36.  ʈʦʟʜʽʣ 8. ʇʦʢʘʟʘʥʦ, ʱʦ ʟʘʣʝʞʥʦʩʪʽ ʰʚʠʜʢʦʩʪʽ ʭʚʠʣʽ ʽ ʢʦʝʬʽʮʽʻʥʪʫ 

ʟʘʪʫʭʘʥʥʷ ʭʚʠʣʽ ʚʽʜ ʯʘʩʪʦʪʠ ʚʠʷʚʠʣʠ ʥʝʦʯʽʢʫʚʘʥʫ ʟ ʧʨʘʢʪʠʯʥʦʾ ʪʦʯʢʠ 

ʟʦʨʫ ʩʠʪʫʘʮʽʶ, ʢʦʣʠ ʩʫʪʪʻʚʘ ʥʝʣʽʥʽʡʥʽʩʪʴ ʮʠʭ ʟʘʣʝʞʥʦʩʪʝʡ ʩʧʦʩʪʝ-

ʨʽʛʘʻʪʴʩʷ ʣʠʰʝ ʜʣʷ ʜʫʞʝ ʥʠʟʴʢʠʭ ʯʘʩʪʦʪ ʚʽʜ 1 ʜʦ 4 ʛʝʨʮ ʽ ʜʣʷ ʙʽʣʴʰʠʭ 

ʟʥʘʯʝʥʴ ʯʘʩʪʦʪʠ ʰʚʠʜʢʽʩʪʴ ʽ ʟʘʪʫʭʘʥʥʷ ʭʚʠʣʽ ʧʨʘʢʪʠʯʥʦ ʻ ʧʦʩʪʽʡʥʠʤʠ.  

ʆʙˇʨʫʥʪʦʚʘʥʽʩʪʴ ʪʘ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʟʘʙʝʟʧʝʯʫʶʪʴʩʷ ʢʦʨʝʢʪʥʽʩʪʶ 

ʧʦʩʪʘʥʦʚʢʠ ʟʘʜʘʯ, ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʣʘʩʠʯʥʦʾ ʥʝʣʽʥʽʡʥʦʾ ʪʝʦʨʽʾ ʧʦʰʠʨʝʥʥʷ 

ʭʚʠʣʴ ʚ ʤʘʪʝʨʽʘʣʘʭ, ʫʟʛʦʜʞʝʥʽʩʪʶ ʥʝʣʽʥʽʡʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʘʥʘʣʽʟʫ ʧʦʟʜʦʚ-

ʞʥʠʭ, ʮʠʣʽʥʜʨʠʯʥʠʭ ʨʘʜʽʘʣʴʥʠʭ ʪʘ ʢʨʫʪʠʣʴʥʠʭ ʭʚʠʣʴ ʟ ʢʣʘʩʠʯʥʠʤ ʣʽʥʽʡʥʠʤ 

ʧʽʜʭʦʜʦʤ, ʢʦʨʝʢʪʥʽʩʪʶ ʘʥʘʣʽʟʫ ʩʪʘʥʜʘʨʪʥʦʾ ʨʝʦʣʦʛʽʯʥʦʾ ʤʦʜʝʣʽ ʱʦʜʦ ʩʝʡʩʤʽ-

ʯʥʠʭ ʭʚʠʣʴ, ʢʦʨʝʢʪʥʽʩʪʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʽʚ ʧʦʩʣʽʜʦʚʥʠʭ ʥʘʙʣʠʞʝʥʴ ʪʘ 

ʦʙʤʝʞʝʥʥʷ ʥʘ ʛʨʘʜʽʻʥʪ ʟʤʽʱʝʥʥʷ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʨʘʬʽʯʥʠʭ ʘʣʛʦʨʠʪʤʽʚ 

ʢʦʤʧôʶʪʝʨʥʦʾ ʘʣʛʝʙʨʠ, ʫʟʛʦʜʞʝʥʥʷʤ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʨʘʥʽʰʝ ʧʨʦʚʝʜʝʥʠʭ ʪʝʦʨʝʪʠʯʥʠʭ ʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʭʚʠʣʴ ʪʘ ʟ 

ʚʽʜʧʦʚʽʜʥʽʩʪʶ ʨʝʟʫʣʴʪʘʪʽʚ ʤʽʨʢʫʚʘʥʥʷʤ ʬʽʟʠʯʥʦʛʦ ʭʘʨʘʢʪʝʨʫ.  

ʊʝʦʨʝʪʠʯʥʘ ʽ ʧʨʘʢʪʠʯʥʘ ʮʽʥʥʽʩʪʴ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʻ ʙʘʛʘʪʦʨʽʚ-

ʥʝʚʦʶ. ʇʝʨʰʠʡ ʨʽʚʝʥʴ ʚʢʣʶʯʘʻ ʮʽʥʥʽʩʪʴ ʜʣʷ ʟʘʛʘʣʴʥʦʾ ʪʝʦʨʽʾ ʧʦʰʠʨʝʥʥʷ 

ʥʝʣʽʥʽʡʥʠʭ ʭʚʠʣʴ ʚ ʤʘʪʝʨʽʘʣʘʭ. ʊʫʪ ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʽ ʨʦʟʚʠʥʫʪʦ ʥʦʚʠʡ 

ʥʘʧʨʷʤʦʢ ʪʝʦʨʽʾ ï ʘʥʘʣʽʟ ʝʚʦʣʶʮʽʾ ʧʦʦʜʠʥʦʢʠʭ ʭʚʠʣʴ ʟ ʟʘʜʘʥʠʤ ʧʦʯʘʪʢʦʚʠʤ 

ʧʨʦʬʽʣʝʤ. ʅʘʩʪʫʧʥʠʡ  ʨʽʚʝʥʴ  ʧʦʣʷʛʘʻ ʚ ʧʦʙʫʜʦʚʽ ʥʘʙʣʠʞʝʥʠʭ ʨʦʟʚʷʟʢʽʚ ʢʦʥʢ- 

ʨʝʪʥʠʭ ʪʠʧʽʚ ʭʚʠʣʴ ʽ ʚʠʷʚʣʝʥʥʷ ʥʦʚʠʭ ʥʝʣʽʥʽʡʥʠʭ ʭʚʠʣʴʦʚʠʭ ʝʬʝʢʪʽʚ. 
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ʆʩʢʽʣʴʢʠ ʨʦʙʦʪʘ ʧʣʘʥʫʚʘʣʘʩʷ ʽ ʚ ʧʨʦʮʝʩʽ ʾʾ ʚʠʢʦʥʘʥʥʷ ʩʬʦʨʤʫʚʘʣʘʩʷ ʷʢ 

ʨʦʙʦʪʘ ʚ ʦʙʣʘʩʪʽ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʧʨʦʙʣʝʤ ʤʝʭʘʥʽʢʠ, ʪʦ ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ 

ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʤʘʻ ʚ ʦʩʥʦʚʥʦʤʫ ʧʦʪʝʥʮʽʡʥʠʡ ʭʘʨʘʢʪʝʨ.  

ʂʦʞʝʥ ʪʠʧ ʧʨʦʘʥʘʣʽʟʦʚʘʥʠʭ ʚ ʨʦʙʦʪʽ ʧʦʦʜʠʥʦʢʠʭ ʭʚʠʣʴ ʤʦʞʝ ʧʦʪʝʥ-

ʮʽʡʥʦ ʟʥʘʡʪʠ ʧʨʘʢʪʠʯʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʽʥʞʝʥʝʨʥʽʡ ʤʝʭʘʥʽʮʽ.  

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʣʷʛʘʻ ʚ ʤʦʞʣʠʚʦʩʪʽ 

ʢʨʘʱʦʛʦ ʨʦʟʫʤʽʥʥʷ ʚʧʣʠʚʫ ʭʚʠʣʽ, ʾʾ ʧʘʨʘʤʝʪʨʽʚ ʽ ʤʘʪʝʨʽʘʣʫ (ʩʝʨʝʜʦʚʠʱʘ 

ʧʦʰʠʨʝʥʥʷ ʭʚʠʣʽ) ʥʘ ʧʦʰʠʨʝʥʥʷ ʧôʷʪʠ ʪʠʧʽʚ ʜʦʩʣʽʜʞʝʥʠʭ ʚ ʨʦʙʦʪʽ ʭʚʠʣʴ. 

ʆʩʢʽʣʴʢʠ ʧʦʦʜʠʥʦʢʽ ʭʚʠʣʽ ʟʜʝʙʽʣʴʰʦʛʦ ʛʝʥʝʨʫʶʪʴʩʷ ʚʠʙʫʭʘʤʠ, ʢʦʨʦʪʢʠʤʠ 

ʽʤʧʫʣʴʩʘʤʠ ʚʠʩʦʢʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʪʘ ʽʥʰʝ, ʪʦ ʪʽ ʩʬʝʨʠ ʜʽʷʣʴʥʦʩʪʽ, ʜʝ ʚʠʥʠ-

ʢʘʶʪʴ ʜʠʥʘʤʽʯʥʽ ʧʨʦʮʝʩʠ ʪʘʢʦʛʦ ʨʦʜʫ, ʧʦʪʝʥʮʽʡʥʦ ʟʘʮʽʢʘʚʣʝʥʽ ʚ ʜʦʩʣʽʜ-

ʞʝʥʥʷʭ ʧʦʦʜʠʥʦʢʠʭ ʭʚʠʣʴ. ɼʦʩʣʽʜʞʝʥʥʷ ʩʝʡʩʤʽʯʥʠʭ ʭʚʠʣʴ ʻ ʧʨʝʜʤʝʪʦʤ 

ʧʦʩʪʽʡʥʦʛʦ ʽʥʪʝʨʝʩʫ ʦʨʛʘʥʽʟʘʮʽʡ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʩʝʡʩʤʽʯʥʫ ʙʝʟʧʝʢʫ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʱʦʜʦ ʩʝʡʩʤʽʯʥʠʭ ʭʚʠʣʴ ʧʣʘʥʫʻʪʴʩʷ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʚ 

ʩʧʽʣʴʥʠʭ ʨʦʙʦʪʘʭ ʟʽ ʚʯʝʥʠʤʠ ɯʥʩʪʠʪʫʪʫ ʛʝʦʬʽʟʠʢʠ ʽʤ. ʉ.ɯ. ʉʫʙʙʦʪʽʥʘ ʅɸʅ 

ʋʢʨʘʾʥʠ.    

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. ʅʘʫʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʾ ʙʫʣʠ 

ʦʪʨʠʤʘʥʽ ʘʚʪʦʨʦʤ ʩʘʤʦʩʪʽʡʥʦ. ʋ ʚʩʽʭ ʧʨʘʮʷʭ, ʱʦ ʦʧʫʙʣʽʢʦʚʘʥʽ ʫ ʩʧʽʚʘʚʪʦʩʪʚʽ 

ʟʜʦʙʫʚʘʯ ʧʨʠʡʤʘʻ ʫʯʘʩʪʴ ʫ ʧʦʩʪʘʥʦʚʮʽ ʟʘʜʘʯ ʨʝʘʣʽʟʘʮʽʾ ʪʘ ʨʦʟʨʦʙʮʽ ʧʽʜʭʦʜʽʚ 

ʜʦ ʾʭ ʨʦʟʚ'ʷʟʘʥʥʷ. ɺʩʽ ʦʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʾ ʷʢʽ ʚʠʥʦʩʷʪʴʩʷ ʥʘ ʟʘʭʠʩʪ 

ʦʪʨʠʤʘʥʽ ʘʚʪʦʨʦʤ ʩʘʤʦʩʪʽʡʥʦ, ʤʘʪʝʨʽʘʣʠ ʦʧʫʙʣʽʢʦʚʘʥʽ ʫ ʩʧʽʚʘʚʪʦʨʩʪʚʽ, ʱʦ 

ʚʠʢʦʨʠʩʪʘʥʽ ʚ ʜʠʩʝʨʪʘʮʽʾ ʦʪʨʠʤʘʥʽ ʟʜʦʙʫʚʘʯʝʤ ʦʩʦʙʠʩʪʦ ʚʢʣʶʯʘʶʯʠ ʧʦʩʪʘ-

ʥʦʚʢʫ ʟʘʜʘʯ ʪʘ ʙʝʟʧʦʩʝʨʝʜʥʻ ʚʠʢʦʥʘʥʥʷ ʚʩʽʭ ʝʪʘʧʽʚ ʨʦʙʽʪ. ʋ ʩʧʽʣʴʥʠʭ ʧʫʙʣʽ-

ʢʘʮʽʷʭ ʟ ʥʘʫʢʦʚʠʤ ʢʦʥʩʫʣʴʪʘʥʪʦʤ ʯʣʝʥ.-ʢʦʨ. ʅɸʅʋ, ʗ.ʗ ʈʫʱʠʮʴʢʠʤ ʪʘ ʯʣʝ.-

ʢʦʨ. ʅɸʅʋ ʆ.ɺ. ʂʝʥʜʟʝʨʦʶ, ʢ.ʬ.-ʤ.ʥ. ʉ.ɺ. ʉʽʥʯʠʣʦʤ, ʢ.ʬ.-ʤ.ʥ., ʆ.ʆ.ʍʦʪʝʥʢʦ 

ʜʠʩʝʨʪʘʥʪʦʤ ʚʠʢʦʥʘʥʦ ʧʦʩʪʘʥʦʚʢʫ ʥʦʚʠʭ ʟʘʜʘʯ, ʦʪʨʠʤʘʥʥʷ ʘʥʘʣʽʪʠʯʥʠʭ 

ʨʦʟʚôʷʟʢʽʚ ʥʦʚʠʭ ʥʝʣʽʥʽʡʥʠʭ ʭʚʠʣʴʦʚʠʭ ʨʽʚʥʷʥʴ, ʨʦʟʚʠʪʦʢ ʤʝʪʦʜʽʚ ʨʦʟʚôʷ-

ʟʫʚʘʥʥʷ ʮʠʭ ʨʽʚʥʷʥʴ, ʘʜʘʧʪʘʮʽʾ ʧʨʦʛʨʘʤ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ 

ʘʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʩʮʝʥʘʨʽʾʚ ʟ ʪʦʯʢʠ ʟʦʨʫ ʚʠʷʚʣʝʥʥʷ ʥʦʚʠʭ ʥʝʣʽʥʽʡʥʠʭ 

ʭʚʠʣʴʦʚʠʭ ʝʬʝʢʪʽʚ, ʜʣʷ ʩʝʡʩʤʽʯʥʠʭ ʭʚʠʣʴ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚ ʨʝʘʣʽʟʦʚʘʥʦ ʦʧʠʩ 
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ʜʝʬʦʨʤʫʚʘʥʥʷ ʛʨʫʥʪʦʚʠʭ ʰʘʨʽʚ ʩʪʘʥʜʘʨʪʥʦʶ  ʪʨʠ-ʢʦʥʩʪʘʥʪʥʦʶ  ʨʝʦʣʦʛʽʯʥʦʶ 

ʤʦʜʝʣʣʶ. 

 ʆʧʫʙʣʽʢʦʚʘʥʽ ʨʦʙʦʪʠ ʜʦʩʪʘʪʥʴʦ ʧʦʚʥʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʟʤʽʩʪ ʜʠʩʝʨʪʘʮʽʾ.  

 ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʾ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ, ʱʦ ʚʢʣʶ-

ʯʝʥʽ ʚ ʜʠʩʝʨʪʘʮʽʶ, ʙʫʣʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʥʘʩʪʫʧʥʠʭ ʘʥʦʪʘʮʽʷʭ ʜʦʧʦʚʽʜʝʡ ʥʘ 

ʤʽʞʥʘʨʦʜʥʠʭ ʥʘʫʢʦʚʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ:   

1. ʖʨʯʫʢ ɺ.ʄ. ʈʫʱʠʮʢʠʡ ʗ.ʗ. ʄʦʜʝʣʶʚʘʥʥʷ ʝʚʦʣʶʮʽʾ ʧʦʦʜʠʥʦʢʠʭ ʭʚʠʣʴ 

ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʘʭ. ʇʝʨʰʽ ʪʨʠ ʥʘʙʣʠʞʝʥʥʷ// ʄʘʪʝʨʽʘʣʠ ʤʽʞʥ. ʥʘʫʢ.- 

ʧʨʘʢʪ. ʢʦʥʬ. çɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʢʦʤʧôʶʪʝʨʥʝ ʤʦʜʝʣʶʚʘʥʥʷè, ɯʚʘʥʦ-

ʌʨʘʥʢʽʚʩʴʢïʗʨʝʤʯʘ, 18 ï 22 ʪʨʘʚʥʷ ï 2020.ï ʉ. 212-216. 2. ʈʫʱʠʮʴʢʠʡ ʗ.ʗ. 

ʉʽʥʯʠʣʦ ʉ.ɺ. ʖʨʯʫʢ ɺ.ʄ. ʂʨʫʪʠʣʴʥʽ ʧʨʫʞʥʽ ʭʚʠʣʽ. ɼʝʷʢʽ ʘʩʧʝʢʪʠ ʥʝʣʽʥʽʡʥʦʛʦ 

ʘʥʘʣʽʟʫ. ɸʙʩʪʨʘʢʪʠ VɯI ʄʽʞʥ. ʥʘʫʢ. ʢʦʥʬ. çʉʫʯʘʩʥʽ ʧʨʦʙʣʝʤʠ ʤʝʭʘʥʽʢʠè 28ï

30 ʩʝʨʧʥʷ 2023 ʨ. ʂʠʾʚ, ʂʠʾʚʩʴʢʠʡ ʥʘʮ. ʫʥʽʚ. ɯʤ. ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ. ʉ.89. 3. 

ʍʦʪʝʥʢʦ ʆ.ʆ. ʖʨʯʫʢ ɺ.ʄ. ɻʨʘʥʠʯʥʽ ʫʤʦʚʠ ʚ ʘʥʘʣʽʟʽ ʥʝʣʽʥʽʡʥʠʭ ʧʦʚʝʨʭʥʝʚʠʭ 

ʽ ʢʨʫʪʠʣʴʥʠʭ ʭʚʠʣʴ. ɸʙʩʪʨʘʢʪʠ VɯI ʄʽʞʥ. ʥʘʫʢ. ʢʦʥʬ. çʉʫʯʘʩʥʽ ʧʨʦʙʣʝʤʠ 

ʤʝʭʘʥʽʢʠè 28ï30 ʩʝʨʧʥʷ 2023 ʨ. ʂʠʾʚ, ʂʠʾʚʩʴʢʠʡ ʥʘʮ. ʫʥʽʚ. ɯʤ. ʊʘʨʘʩʘ 

ʐʝʚʯʝʥʢʘ. ʉ.122. 4. Rushchitsky J.J. Yurchuk V.M.  To comparison of evolution 

of different kinds of elastic solitary waves. ɸʥʦʪʘʮʽʾ ʜʦʧʦʚʽʜʝʡ. ʄʽʞʥʘʨʦʜʥʘ 

ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ ñɸʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʤʝʭʘʥʽʢʠòʜʦ 145-ʨʽʯʯʷ ʚʽʜ ʜʥʷ ʥʘ-

ʨʦʜʞʝʥʥʷ ʉ.ʇ. ʊʠʤʦʰʝʥʢʘ  14ï16 ʣʠʩʪʦʧʘʜʘ 2023 ʨ. ʂʠʾʚ, ɯʥʩʪʠʪʫʪ ʤʝʭʘʥʽʢʠ 

ʽʤ. ʉ.ʇ. ʊʠʤʦʰʝʥʢʘ ʅɸʅ ʋʢʨʘʾʥʠ. 5. ʍʦʪʝʥʢʦ ʆ.ʆ. ʖʨʯʫʢ ɺ.ʄ.  ʇʨʦ 

ʛʨʘʥʠʯʥʽ ʫʤʦʚʠ ʚ ʘʥʘʣʽʟʽ ʥʝʣʽʥʽʡʥʠʭ ʧʦʚʝʨʭʥʝʚʦʾ ʢʨʫʪʠʣʴʥʦʾ ʭʚʠʣʴ. ɸʥʦʪʘʮʽʾ 

ʜʦʧʦʚʽʜʝʡ. ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ ñɸʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʤʝʭʘʥʽ-

ʢʠòʜʦ 145-ʨʽʯʯʷ ʚʽʜ ʜʥʷ ʥʘʨʦʜʞʝʥʥʷ ʉ.ʇ. ʊʠʤʦʰʝʥʢʘ 14ï16 ʣʠʩʪʦʧʘʜʘ 2023 ʨ. 

ʂʠʾʚ, ɯʥʩʪʠʪʫʪ ʤʝʭʘʥʽʢʠ ʽʤ. ʉ.ʇ. ʊʠʤʦʰʝʥʢʘ ʅɸʅ ʋʢʨʘʾʥʠ. 6. ʉʽʥʯʠʣʦ ʉ.ɺ. 

ʖʨʯʫʢ ɺ.ʄ. ʇʨʦ ʥʦʚʠʡ ʥʘʙʣʠʞʝʥʠʡ ʤʝʪʦʜ ʘʥʘʣʽʟʫ ʨʽʚʥʷʥʴ, ʜʣʷ ʢʨʫʪʠʣʴʥʠʭ 

ʧʨʫʞʥʠʭ ʭʚʠʣʴ. ɸʥʦʪʘʮʽʾ ʜʦʧʦʚʽʜʝʡ. ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ 

ñɸʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʤʝʭʘʥʽʢʠò ʜʦ 145-ʨʽʯʯʷ ʚʽʜ ʜʥʷ ʥʘʨʦʜʞʝʥʥʷ ʉ.ʇ. ʊʠʤʦ-

ʰʝʥʢʘ 14ï16 ʣʠʩʪʦʧʘʜʘ 2023 ʨ. ʂʠʾʚ, ɯʥʩʪʠʪʫʪ ʤʝʭʘʥʽʢʠ ʽʤ. ʉ.ʇ. ʊʠʤʦʰʝʥʢʘ 

ʅɸʅ ʋʢʨʘʾʥʠ. 7. ʖʨʯʫʢ ɺ.ʄ. ʆʜʥʘ ʦʩʦʙʣʠʚʽʩʪʴ ʝʚʦʣʶʮʽʾ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽ-
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ʣʷ ʥʝʣʽʥʽʡʥʦ ʧʨʫʞʥʠʭ ʭʚʠʣʴ. ɸʥʦʪʘʮʽʾ ʜʦʧʦʚʽʜʝʡ. 11-ʪʘ ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʘ 

ʢʦʥʬʝʨʝʥʮʽʷ ñʄʘʪʝʤʘʪʠʯʥʽ ʧʨʦʙʣʝʤʠ ʤʝʭʘʥʽʢʠ ʥʝʦʜʥʦʨʽʜʥʠʭ ʩʪʨʫʢʪʫʨò 24-26 

ʚʝʨʝʩʥʷ 2024ʨ. ʃʴʚʽʚ, ɯʥʩʪʠʪʫʪ ʤʝʭʘʥʽʢʠ ʧʨʠʢʣʘʜʥʠʭ ʧʨʦʙʣʝʤ ʤʝʭʘʥʽʢʠ ʽ 

ʤʘʪʝʤʘʪʠʢʠ ʽʤ. ʗ.ʉ. ʇʽʜʩʪʨʠʛʘʯʘ ʅɸʅʋ 8. ʖʨʯʫʢ ɺ.ʄ. ʆʧʠʩ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʩʪʘʥʜʘʨʪʥʦʾ ʨʝʦʣʦʛʽʯʥʦʾ ʤʦʜʝʣʽ ʜʦ ʘʥʘʣʽʟʫ ʩʝʡʩʤʽʯʥʠʭ ʭʚʠʣʴ ʄʽʞʥʘʨʦʜʥʦʾ 

ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ çʄʝʭʘʥʽʢʘ: ʩʫʯʘʩʥʽʩʪʴ ʽ ʧʝʨʩʧʝʢʪʠʚʠè 7-11 ʞʦʚʪʥʷ 2024 

ʨ. ʂʠʾʚ, ɯʥʩʪʠʪʫʪ ʤʝʭʘʥʽʢʠ ʽʤ. ʉ.ʇ. ʊʠʤʦʰʝʥʢʘ ʅɸʅ ʋʢʨʘʾʥʠ. 

ɺ ʟʘʚʝʨʰʝʥʦʤʫ ʚʠʛʣʷʜʽ ʜʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʜʦʧʦʚʽʜʘʣʘʩʴ ʽ ʦʙʛʦʚʦ-

ʨʶʚʘʣʘʩʴ ʥʘ ʩʝʤʽʥʘʨʘʭ ʚʽʜʜʽʣʫ ʨʝʦʣʦʛʽʾ ɯʥʩʪʠʪʫʪʫ ʤʝʭʘʥʽʢʠ ʽʤ. ʉ.ʇ. 

ʊʠʤʦʰʝʥʢʘ ʅɸʅ ʋʢʨʘʾʥʠ (ʢʝʨʽʚʥʠʢ - ʯʣʝʥ-ʢʦʨ. ʅɸʅʋ, ʜ. ʬ.-ʤ. ʥ., ʧʨʦʬ. 

ʈʫʱʠʮʴʢʠʡ ʗ.ʗ.), ʥʘ ʥʘʫʢʦʚʦʤʫ ʩʝʤʽʥʘʨʽ ʟʘ ʥʘʧʨʷʤʢʦʤ ñʄʝʭʘʥʽʢʘ ʢʦʤʧʦ-

ʟʠʪʥʠʭ ʽ ʥʝʦʜʥʦʨʽʜʥʠʭ ʩʝʨʝʜʦʚʠʱò ɯʥʩʪʠʪʫʪʫ ʤʝʭʘʥʽʢʠ ʽʤ. ʉ.ʇ. ʊʠʤʦʰʝʥʢʘ 

ʅɸʅ ʋʢʨʘʾʥʠ (ʢʝʨʽʚʥʠʢ - ʜ.ʬ.-ʤ.ʥ. ʉʪʦʨʦʞʫʢ ɭ. ɸ.)  ʽ ʥʘ ʟʘʛʘʣʴʥʦʽʥʩʪʠ-

ʪʫʪʩʴʢʦʤʫ ʩʝʤʽʥʘʨʽ ɯʥʩʪʠʪʫʪʫ ʤʝʭʘʥʽʢʠ ʽʤ. ʉ.ʇ. ʊʠʤʦʰʝʥʢʘ ʅɸʅ ʋʢʨʘʾʥʠ 

(ʢʝʨʽʚʥʠʢ - ʘʢʘʜ. ʅɸʅʋ, ʜ.ʪ.ʥ., ʅʘʟʘʨʝʥʢʦ ɺ.ʄ.) ʽ ʦʪʨʠʤʘʣʘ ʧʦʟʠʪʠʚʥʫ 

ʦʮʽʥʢʫ.  

ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ, ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʚʠʩʥʦʚʢʠ ʢʘʥʜʠʜʘʪʩʴʢʦʾ 

ʜʠʩʝʨʪʘʮʽʾ ʘʚʪʦʨʘ ʻ ʜʦʧʦʤʽʞʥʠʤʠ ʽ ʥʝ ʚʭʦʜʷʪʴ ʫ ʙʣʦʢ ʥʦʚʠʭ ʨʝʟʫʜʴʪʘʪʽʚ, ʷʢʽ 

ʩʢʣʘʜʘʶʪʴ ʜʦʢʪʦʨʩʴʢʫ ʜʠʩʝʨʪʘʮʽʶ.  

ʇʫʙʣʽʢʘʮʽʾ. ɿʘ ʪʝʤʦʶ ʜʠʩʝʨʪʘʮʽʾ ʦʧʫʙʣʽʢʦʚʘʥʦ 18 ʥʘʫʢʦʚʠʭ ʨʦʙʽʪ, 14 ʽʟ 

ʥʠʭ ʫ ʤʽʞʥʘʨʦʜʥʦʤʫ ʥʘʫʢʦʚʦʤʫ ʞʫʨʥʘʣʽ çʇʨʠʢʣʘʜʥʘ ʤʝʭʘʥʽʢʘ - International 

Applied Mechanicsè, ʟʦʢʨʝʤʘ 10 ʧʫʙʣʽʢʘʮʽʡ [1,2,4-9,16,17] ʢʚʘʨʪʠʣʷ Q3, 4 

ʧʫʙʣʽʢʘʮʽʡ [11-14] ʢʚʘʨʪʠʣʷ Q4 ʦʜʥʘ ʧʫʙʣʽʢʘʮʽʷ [10] ï ʛʣʘʚʘ ʚ ʢʦʣʝʢʪʠʚʥʽʡ 

ʤʦʥʦʛʨʘʬʽʾ ʚʠʜʘʚʥʠʮʪʚʘ Springer, ʘ ʪʘʢʦʞ ʪʨʠ ʧʫʙʣʽʢʘʮʽʾ  ʢʘʪʝʛʦʨʽʾ ñɹò, 

ʟʦʢʨʝʤʘ ʜʚʽ ʧʫʙʣʽʢʘʮʽʾ [3,18] ʚ ʞʫʨʥʘʣʽ ñɼʦʧʦʚʽʜʽ ʅɸʅʋò ʪʘ ʦʜʥʘ [15] ʚ 

ʞʫʨʥʘʣʽ ñɺʽʩʥʠʢ ʂʠʾʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʊʘʨʘʩʘ 

ʐʝʚʯʝʥʢʘò. 

ʉʪʨʫʢʪʫʨʘ ʪʘ ʦʙʩʷʛ ʜʠʩʝʨʪʘʮʽʾ. ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʘʥʦ-

ʪʘʮʽʾ, ʚʩʪʫʧʫ, 8 ʨʦʟʜʽʣʽʚ, ʚʠʩʥʦʚʢʽʚ,  ʩʧʠʩʢʫ  ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ ʽʟ  159 ʥʘʡ-

ʤʝʥʫʚʘʥʴ. ɿʘʛʘʣʴʥʠʡ ʦʙʩʷʛ ʜʠʩʝʨʪʘʮʽʾ ʩʪʘʥʦʚʠʪʴ 312 ʩʪʦʨʽʥʦʢ ʨʘʟʦʤ ʟ 237 ʨʠ-  
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ʩʫʥʢʘʤʠ ʪʘ ʜʚʦʤʘ ʪʘʙʣʠʮʷʤʠ. 

ʆʩʥʦʚʥʠʡ ʟʤʽʩʪ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ. 

ɺʩʪʫʧ ʤʽʩʪʠʪʴ ʟʘʛʘʣʴʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʨʦʙʦʪʠ; ʪʫʪ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ 

ʩʪʘʥ ʥʘʫʢʦʚʦʾ ʧʨʦʙʣʝʤʠ, ʦʙˇʨʫʥʪʦʚʘʥʦ ʘʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ ʜʠʩʝʨʪʘʮʽʾ, ʾʾ 

ʟʚ'ʷʟʦʢ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ; ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʤʝʪʫ ʨʦʙʦʪʠ ʪʘ ʟʘʜʘʯʽ 

ʜʦʩʣʽʜʞʝʥʥʷ;ʚʽʜʟʥʘʯʝʥʦ ʥʘʫʢʦʚʫ ʥʦʚʠʟʥʫ ʽ ʧʨʘʢʪʠʯʥʫ ʮʽʥʥʽʩʪʴ ʦʜʝʨʞʘʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ; ʥʘʚʝʜʝʥʦ ʜʘʥʽ ʧʨʦ ʘʧʨʦʙʘʮʽʶ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʾ ʪʘ ʧʨʦ 

ʧʫʙʣʽʢʘʮʽ ʾʨʝʟʫʣʴʪʘʪʽʚ ʨʦʙʦʪʠ, ʘ ʪʘʢʦʞ ʢʦʨʦʪʢʠʡ ʦʧʠʩ ʩʪʨʫʢʪʫʨʠ ʜʠʩʝʨʪʘʮʽʾ. 

ʋ ʧʝʨʰʦʤʫ ʨʦʟʜʽʣʽ (ʜʦʧʦʤʽʞʥʦʤʫ) ʨʦʟʛʣʷʥʫʪʦ ʢʣʘʩʠʯʥʽ ʭʚʠʣʴʦʚʽ ʨʽʚ-

ʥʷʥʥʷ ʜʣʷ ʧʣʦʩʢʠʭ, ʮʠʣʽʥʜʨʠʯʥʠʭ ʪʘ ʢʨʫʪʠʣʴʥʠʭ ʭʚʠʣʴ, ʦʩʥʦʚʥʽ ʭʘʨʘʢʪʝʨʠc-

ʪʠʢʠ ʽ ʪʝʨʤʽʥʦʣʦʛʽ.ʁ ʆʧʠʩʘʥʦ ʤʘʪʝʤʘʪʠʯʥʫ ʩʭʝʤʫ ʥʝʣʽʥʽʡʥʦʛʦ ʧʨʫʞʥʦʛʦ 

ʜʝʬʦʨʤʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ. ʈʦʟʛʣ̫ ʥʫʪʦ ʧô̫ ʪʠʢʦʥʩʪʘʥʪʥʫ ʤʦʜʝʣʴ ʄʝʨʥʘˇʘʥʘ ʷʢ 

ʦʜʥʫ ʟ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʤʦʜʝʣʝʡ ʥʝʣʽʥʽʡʥʦʾ ʪʝʦʨʽʾ ʧʨʫʞʥʦʩʪʽ. ʆʪʨʠʤʘʥʽ 

ʥʝʣʽʥʽʡʥʽ ʭʚʠʣʴʦʚʽ ʨʽʚʥʷʥʥʷ ʚ ʨʘʤʢʘʭ ʤʦʜʝʣʽ ʄʝʨʥʘˇʘʥʘ ʩʪʦʩʦʚʥʦ ʧʣʦʩʢʠʭ, 

ʮʠʣʽʥʜʨʠʯʥʠʭ ʨʘʜʽʘʣʴʥʠʭ ʪʘ ʢʨʫʪʠʣʴʥʠʭ ʭʚʠʣʴ. 

ɼʨʫʛʠʡ ʨʦʟʜʽʣ (ʜʦʧʦʤʽʞʥʠʡ) ʤʽʩʪʠʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʧʦʦʜʠʥʦʢʽ ʭʚʠʣʽ 

ʟ ʧʦʯʘʪʢʦʚʠʤ  ʧʨʦʬʽʣʝʤ ʫ ʚʠʛʣʷʜʽ ʬʫʥʢʮʽʡ ɻʘʫʩʩʘ, ʋʽʪʪʝʢʝʨʘ, ʄʘʢʜʦʥʘʣʴʜʘ ʪʘ 

ʌʨʽʜʣʷʥʜʝʨʘ, ʾʭ ʦʩʥʦʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘ ʚʣʘʩʪʠʚʦʩʪʽ.  

ʋ ʪʨʝʪʴʦʤʫ ʨʦʟʜʽʣʽ (ʜʦʧʦʤʽʞʥʦ-ʦʩʥʦʚʥʦʤʫ) ʨʦʟʛʣʷʥʫʪʦ ʜʚʘ ʧʽʜʭʦʜʠ 

ʜʦ ʨʦʟʚôʷʟʘʥʥʷ ʥʝʣʽʥʽʡʥʦʾ ʭʚʠʣʴʦʚʦʾ ʟʘʜʘʯʽ: ʤʝʪʦʜ ʧʦʩʣʽʜʦʚʥʠʭ ʥʘʙʣʠʞʝʥʴ ʪʘ 

ʤʝʪʦʜ ʦʙʤʝʞʝʥʥʷ ʥʘ ʛʨʘʜʽʻʥʪ ʟʤʽʱʝʥʥʷ.  ɼʣʷ ʧʣʦʩʢʦʾ ʛʘʨʤʦʥʽʯʥʦʾ ʭʚʠʣʽ ʦʪʨʠ-

ʤʘʥʦ ʥʦʚʽ ʨʦʟʚôʷʟʢʠ ʚ ʨʘʤʢʘʭ ʚʽʜʧʦʚʽʜʥʠʭ ʤʝʪʦʜʽʚ ʜʣʷ ʧʝʨʰʠʭ ʪʨʴʦʭ ʥʘʙʣʠ-

ʞʝʥɹ. ɼʣ ̫ ʧʣʦʩʢʦʾ ʧʦʟʜʦʚʞʥʦʾ ʭʚʠʣʽ ʪʘ ʨʘʜʽʘʣʴʥʦʾ ʮʠʣ̔ʥʜʨʠʯʥʦʾ ʭʚʠʣʽ 

ʨʦʟʚôʷʟʢʠ ʦʪʨʠʤʘʥʽ ʪʽʣʴʢʠ ʚ ʨʘʤʢʘʭ ʤʝʪʦʜʫ ʦʙʤʝʞʝʥʥʷ ʥʘ ʛʨʘʜʽʻʥʪ ʟʤʽʱʝʥʥʷ 

ʜʣʷ ʧʝʨʰʠʭ ʪʨʴʦʭ ʥʘʙʣʠʞʝʥʴ.   

ʏʝʪʚʝʨʪʠʡ ʨʦʟʜʽʣ ʤʽʩʪʠʪʴ ʪʝʦʨʝʪʠʯʥʠʡ ʪʘ ʯʠʩʣʦʚʠʡ ʘʥʘʣʽʟ ʧʦʰʠʨʝʥʥʷ 

ʧʦʟʜʦʚʞʥʦʾ ʭʚʠʣ ̔ʟ ʧʦʯʘʪʢʦʚʠʤ ʛʘʨʤʦʥʽʯʥʠʤ ʧʨʦʬʽʣʝʤ ʜʣʷ ʧʝʨʰʠʭ ʜʚʦʭ  ̔ʪʨɹʦʭ 

ʥʘʙʣʠʞʝʥʴ ʟʘ ʤʝʪʦʜʘʤʠ ʧʦʩʣʽʜʦʚʥʠʭ ʥʘʙʣʠʞʝʥʴ ʪʘ ʦʙʤʝʞʝʥʥʷ ʥʘ ʛʨʘʜʽʻʥʪ 

ʟʤʽʱʝʥʥʷ ʟ ʤʝʪʦʶ ʾʭ ʧʦʨʽʚʥʷʥʥʷ ʟʘ ʢʨʠʪʝʨʽʻʤ ʟʨʫʯʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

ʋ ʧ̫ʪʦʤʫ ʨʦʟʜʽʣʽ ʧʨʦʚʝʜʝʥʦ ʪʝʦʨʝʪʠʯʥʠʡ  ʪʘ ʯʠʩʣʦʚʠʡ ʘʥʘʣʽʟ  (ʧʦʙʫʜʦ- 
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ʚʘʥʦ ʩʮʝʥʘʨʽʾ ʝʚʦʣʶʮʽʾ ʧʨʦʬʽʣʷ ʭʚʠʣʽ) ʧʦʰʠʨʝʥʥʷ ʧʦʚʟʜʦʚʞʥʦʾ ʧʦʦʜʠʥʦʢʦʾ 

ʭʚʠʣʽ ʟ ʧʦʯʘʪʢʦʚʠʤʠ ʧʨʦʬʽʣʷʤʠ ʫ ʚʠʛʣʷʜʽ ʬʫʥʢʮʽʾ ɻʘʫʩʩʘ (ʩʠʤʝʪʨʠʯʥʠʡ 

ʧʨʦʬʽʣʴ ʟ ʦʜʥʠʤ ʛʦʨʙʦʤ) ʪʘ ʋʽʪʪʝʢʝʨʘ (ʥʝʩʠʤʝʪʨʠʯʥʠʡ ʧʨʦʬʽʣʴ ʟ ʦʜʥʠʤ ʛʦʨ-

ʙʦʤ), ʜʣʷ ʧʝʨʰʠʭ ʜʚʦʭ ʪʘ ʪʨʴʦʭ ʥʘʙʣʠʞʝʥʴ ʟʘ ʤʝʪʦʜʦʤ ʦʙʤʝʞʝʥʥʷ ʥʘ ʛʨʘʜʽʻʥʪ 

ʟʤʽʱʝʥʥʷ. 

ʐʦʩʪʠʡ ʨʦʟʜʽʣ ʤʽʩʪʠʪʴ ʪʝʦʨʝʪʠʯʥʠʡ ʪʘ ʯʠʩʣʦʚʠʡ ʘʥʘʣʽʟ (ʩʮʝʥʘʨʽʾ ʝʚʦ-

ʣʶʮʽʾ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʷ ʭʚʠʣʽ) ʧʦʰʠʨʝʥʥʷ ʨʘʜʽʘʣʴʥʦʾ ʮʠʣʽʥʜʨʠʯʥʦʾ ʧʦʦʜʠ-

ʥʦʢʦʾ ʭʚʠʣʽ ʟ ʧʦʯʘʪʢʦʚʠʤʠ ʧʨʦʬʽʣʷʤʠ ʫ ʚʠʛʣʷʜʽ ʬʫʥʢʮʽʾ ʄʘʢʜʦʥʘʣʴʜʘ ʪʘ 

ʌʨʽʜʣʷʥʜʝʨʘ (ʥʝʩʠʤʝʪʨʠʯʥʠʡ ʧʨʦʬʽʣʴ ʙʝʟ ʛʦʨʙʘ), ʜʣʷ ʧʝʨʰʠʭ ʜʚʦʭ ʪʘ ʪʨʴʦʭ 

ʥʘʙʣʠʞʝʥʴ ʟʘ ʤʝʪʦʜʦʤ ʦʙʤʝʞʝʥʥʷ ʥʘ ʛʨʘʜʽʻʥʪ ʟʤʽʱʝʥʥʷ. 

ʉʴʦʤʠʡ ʨʦʟʜʽʣ ʧʨʠʩʚʷʯʝʥʠʡ ʪʝʦʨʝʪʠʯʥʦʤʫ ʪʘ ʯʠʩʣʦʚʦʤʫ ʘʥʘʣʽʟʫ 

(ʧʦʙʫʜʦʚʽ ʩʮʝʥʘʨʽʾʚ ʝʚʦʣʶʮʽʾ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʷ ʭʚʠʣʽ ʽ ʨʦʟʧʦʜʽʣʫ ʘʤʧʣʽʪʫʜ 

ʭʚʠʣʽ ʚʩʝʨʝʜʠʥʽ ʮʠʣʽʥʜʨʘ) ʧʦʰʠʨʝʥʥʷ ʥʝʣʽʥʽʡʥʦ ʧʨʫʞʥʦʾ ʢʨʫʪʠʣʴʥʦʾ ʭʚʠʣʽ. 

ʊʫʪ ʭʚʠʣʷ ʧʦʰʠʨʶʻʪʴʩʷ ʚ ʥʘʧʨʷʤʢʫ ʦʩʽ ʮʠʣʽʥʜʨʘ. ɼʣʷ ʘʥʘʣʽʟʫ ʟʤʽʥʠ ʘʤʧʫʣʽ-

ʪʫʜʠ ʫ ʥʘʧʨʷʤʢʫ ʚʽʜ ʧʦʚʝʨʭʥʽ ʮʠʣʽʥʜʨʘ ʜʦ ʡʦʛʦ ʮʝʥʪʨʫ ʟʘʩʪʦʩʦʚʘʥʦ ʫʟʘʛʘʣʽ-

ʥʝʥʠʡ ʜʣʷ ʮʴʦʛʦ ʚʠʧʘʜʢʫ  ʤʝʪʦʜ ʦʙʤʝʞʝʥʥʷ ʥʘ ʛʨʘʜʽʻʥʪ ʟʤʽʱʝʥʥʷ.  

ʋ ʚʦʩʴʤʦʤʫ ʨʦʟʜʽʣʽ ʧʨʦʚʝʜʝʥʦ ʪʝʦʨʝʪʠʯʥʠʡ ʪʘ ʯʠʩʣʦʚʠʡ ʘʥʘʣʽʟ ʽ ʧʦʙʫ-

ʜʦʚʘʥʦ ʩʮʝʥʘʨʽʾ ʝʚʦʣʶʮʽʾ ʰʚʠʜʢʦʩʪʽ ʩʝʡʩʤʽʯʥʦʾ ʭʚʠʣʽ ʪʘ ʘʤʧʣʽʪʫʜʠ ʭʚʠʣʽ ʜʣʷ 

ʪʨʴʦʭ ʪʠʧʽʚ ʛʨʫʥʪʫ ʧʨʠ ʟʤʽʥʽ ʯʘʩʪʦʪʠ ʭʚʠʣʽ ʽ ʟʤʽʥʽ ʯʘʩʫ ʧʦʰʠʨʝʥʥʷ ʭʚʠʣʽ. 

ʇʨʦʤʦʜʝʣʴʦʚʘʥʦ ʜʝʬʦʨʤʫʚʘʥʥʷ ʛʨʫʥʪʦʚʠʭ ʰʘʨʽʚ ʩʪʘʥʜʘʨʪʥʦʶ ʪʨʠʢʦʥʩʪʘʥ 

ʪʥʦʶ ʨʝʦʣʦʛʽʯʥʦʶ ʤʦʜʝʣʣʶ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʥʦʚʠʡ ʚ ʪʝʦʨʽʾ ʩʝʡʩʤʽʯʥʠʭ ʭʚʠʣʴ 

ʤʝʪʦʜ ʚʠʟʥʘʯʝʥʥ ̫ʨʝʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʛʨʫʥʪʦʚʠʭ ʰʘʨʽʚ.  

ʋ ʚʠʩʥʦʚʢʘʭ ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʦʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ. 

ɸʚʪʦʨ ʚʠʩʣʦʚʣʶʻ ʱʠʨʫ ʚʜʷʯʥʽʩʪʴ ʩʚʦʻʤʫ ʥʘʫʢʦʚʦʤʫ ʢʦʥʩʫʣʴʪʘʥʪʫ  

ʯʣʝʥʫ-ʢʦʨʝʩʧʦʥʜʝʥʪʫ ʅɸʅ ʋʢʨʘʾʥʠ, ʜʦʢʪʦʨʫ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʥʘʫʢ, 

ʧʨʦʬʝʩʦʨʫ ʗʨʝʤʽ ʗʨʦʩʣʘʚʦʚʠʯʫ ʈʫʱʠʮʴʢʦʤʫ ʟʘ ʧʦʩʪʽʡʥʫ ʫʚʘʛʫ, ʮʽʥʥʽ ʧʦʨʘʜʠ, 

ʧʨʦʧʦʟʠʮʽʾ ʪʘ ʚʩʝʙʽʯʥʫ ʧʽʜʪʨʠʤʢʫ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ. 

ʆʩʥʦʚʥʠʡ ʚʠʩʥʦʚʦʢ. ɿʤʽʩʪ ʚʩʪʫʧʫ ʨʝʛʫʣʶʻʪʴʩʷ ɯʥʩʪʨʫʢʮʽʻʶ ʄʆʅ ʽ 

ʚʽʜʧʦʚʽʜʘʻ ʮʽʡ ɯʥʩʪʨʫʢʮʽʾ. 
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ʈʆɿɼɯʃ 1. (ɼʆʇʆʄɯɾʅʀʁ) 

ʅɽʆɹʍɯɼʅɯ ʌɸʂʊʀ ɿ ʂʃɸʉʀʏʅʆɰ ʃɯʅɯʁʅʆɰ (ʇʆʐʀʈɽʅʅʗ 

ʇʈʋɾʅʀʍ ʍɺʀʃʔ) ɯ ʅɽʃɯʅɯʁʅʆɰ ʊɽʆʈɯɰ ʇʈʋɾʅʆʉʊɯ 

(ʇʗʊʀʂʆʅʉʊɸʅʊʅɸ ʄʆɼɽʃʔ ʄɽʈʅɸˆɸʅɸ)  

 

1.1. ʂʣʘʩʠʯʥʽ ʭʚʠʣʴʦʚʽ ʨʽʚʥʷʥʥʷ. ʆʩʥʦʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʽ 

ʪʝʨʤʽʥʦʣʦʛʽʷ 

ɺ ʜʘʥʽʡ ʨʦʙʦʪʽ ʚʥʝʩʝʥʽ ʚ ʪʝʢʩʪ ʧʝʚʥʽ ʬʘʢʪʠ ʟ ʣʽʥʽʡʥʦʾ ʪʝʦʨʽʾ ʧʦʰʠʨʝʥʥʷ 

ʧʨʫʞʥʠʭ ʭʚʠʣʴ ʧʦʚóʷʟʘʥʽ ʟ ʪʠʤ, ʱʦ ʜʘʣʽ ʨʦʟʛʣʷʜʘʪʠʤʫʪʴʩʷ ʥʝʣʽʥʽʡʥʽ ʭʚʠʣʽ, ʷʢʽ 

ʻ ʨʦʟʚóʷʟʢʘʤʠ ʥʝʣʽʥʽʡʥʠʭ ʭʚʠʣʴʦʚʠʭ ʨʽʚʥʷʥʴ ʽ ʚʽʜʧʦʚʽʜʥʽ ʾʭ ʧʦʨʽʚʥʷʥʥʷ.  

ʆʪʨʠʤʘʥʽ ʭʚʠʣʴʦʚʽ ʨʽʚʥʷʥʥʷ ʨʦʟʚóʷʟʫʚʘʪʠʤʫʪʴʩʷ ʥʘʙʣʠʞʝʥʠʤʠ 

ʩʧʦʩʦʙʘʤʠ, ʚ ʷʢʠʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʦʟʚóʷʟʢʠ ʚʽʜʧʦʚʽʜʥʠʭ ʣʽʥʽʡʥʠʭ ʨʽʚʥʷʥʴ.   

ʍʚʠʣʷ ʨʦʟʫʤʽʻʪʴʩʷ ʷʢ ʧʦʰʠʨʝʥʥʷ ʚ ʧʨʦʩʪʦʨʽ ʟʙʫʨʝʥʥʷ ʧʝʚʥʦʛʦ ʩʪʘʥʫ 

ʬʽʟʠʯʥʦʾ ʯʠ ʽʥʰʦʾ ʩʠʩʪʝʤʠ. ʍʚʠʣʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʩʚʦʻʶ ʛʝʦʤʝʪʨʠʯʥʦʶ 

ʬʦʨʤʦʶ (ʧʨʦʬʽʣʝʤ) ʷʢʘ ʤʦʞʝ ʙʫʪʠ ʥʘʡʨʽʟʥʦʤʘʥʽʪʥʽʰʦʶ. ʅʘ ʜʘʥʠʡ ʯʘʩ 

ʨʦʟʨʽʟʥʷʶʪʴ ʪʘʢʽ ʪʠʧʠ ʭʚʠʣʴ: 1. ʇʦʦʜʠʥʦʢʽ ʭʚʠʣʽ ʘʙʦ ʽʤʧʫʣʴʩʠ. 2. ʇʝʨʽʦʜʠʯʥʽ 

ʭʚʠʣʽ. 3. ʇʘʢʝʪʠ ʭʚʠʣʴ. 4. ɹʽʞʫʯʽ ʭʚʠʣʽ. ʆʜʥʘʢ ʻ ʜʝʷʢʽ ʭʚʠʣʽ, ʷʢʽ ʥʝ ʚʭʦʜʷʪʴ ʫ 

ʮʶ ʢʣʘʩʠʬʽʢʘʮʽʶ. 

ʂʨʽʤ ʧʨʦʬʽʣʷ, ʭʚʠʣʶ ʪʘʢʦʞ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʰʚʠʜʢʽʩʪʴ ʧʦʰʠʨʝʥʥʷ ʽ 

ʬʘʟʘ. ʎʽ ʧʦʥʷʪʪʷ ʧʦʷʩʥʶʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʟʚôʷʟʢʫ ɼôAʣʷʤʙʝʨʘ ʢʣʘʩʠʯʥʦ-

ʛʦ ʦʜʥʦʚʠʤʽʨʥʦʛʦ ʭʚʠʣʴʦʚʦʛʦ ʨʽʚʥʷʥʥʷ[11,12,36,48] 

                                                    

2 2
2

2 2
0

u u
v

x t

µ µ
- =

µ µ
.                                             (1.1) 

ʂʦʣʠ ʜʝʷʢʽ ʧʦʯʘʪʢʦʚʽ ʜʘʥʽ ʜʦʨʽʚʥʶʶʪʴ ʥʫʣʝʚʽ, ʪʦ ʮʝʡ ʨʦʟʚóʷʟʦʢ ʤʘʻ ʚʠʛʣʷʜ 
 

                                       01 02( , ) ( ) ( )u x t u vt x u vt x= - + +.                                 (1.2) 

 

ʂʦʞʝʥ ʟ ʜʚʦʭ ʜʦʜʘʥʢʽʚ ʚ (1.2) ʥʘʟʠʚʘʶʪʴ ʙʽʞʫʯʦʶ ʭʚʠʣʝʶ. ʇʝʨʰʠʡ ʦʧʠʩʫʻ 

ʭʚʠʣʶ, ʱʦ ʧʦʰʠʨʶʻʪʴʩʷ ʚ ʜʦʜʘʪʥʴʦʤʫ ʥʘʧʨʷʤʢʫ, ʜʨʫʛʠʡ  - ʫ ʟʚʦʨʦʪʥʦʤʫ ʥʘʧ-

ʨʷʤʢʫ. ʌʫʥʢʮʽʾ 01u  ʽ 02u  ʟʘʜʘʶʪʴ ʬʦʨʤʫ ʭʚʠʣʽ. ɺʝʣʠʯʠʥʫ vt xs= ° ʥʘʟʠʚʘʶʪʴ 

ʬʘʟʦʶ ʽ ʚʝʣʠʯʠʥʫ v  - ʰʚʠʜʢʽʩʪʶ ʭʚʠʣʽ (ʬʘʟʦʚʦʶ ʰʚʠʜʢʽʩʪʶ ʭʚʠʣʽ). 
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ʗʢʱʦ ʙʽʞʫʯʘ ʭʚʠʣʷ ʻ ʧʝʨʽʦʜʠʯʥʦʶ, ʪʦ ʟʨʫʯʥʦ ʾʾ ʨʦʟʚôʷʟʦʢ (1.2) ʧʨʝʜʩʪʘ-

ʚʠʪʠ ʫ ʚʠʛʣʷʜʽ  

                                        ( ) ( )01 02( , )
v v

u x t u t kx u t kxw w
w w

è ø è ø
= - + +é ù é ù
ê ú ê ú

,                (1.3) 

 

ʜʝ w ʻ ʯʘʩʪʦʪʦʶ ʭʚʠʣʽ, ( ) ( ) ( )2 2k v f vw p p l= = = - ʭʚʠʣʴʦʚʠʤ ʯʠʩʣʦʤ, l - 

ʜʦʚʞʠʥʦʶ ʭʚʠʣʽ ʽ f  - ʢʨʫʛʦʚʦʶ ʯʘʩʪʦʪʦʶ. 

ʅʘʡʯʘʩʪʽʰʝ ʙʽʞʫʯʽ ʭʚʠʣʽ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʜʣʷ ʚʠʧʘʜʢʫ ʛʘʨʤʦʥʽʯʥʠʭ ʭʚʠʣʴ. 

ʊʦʜʽ ʬʦʨʤʫʣʘ (1.3) ʩʧʨʦʱʫʻʪʴʩʷ 
 

                  ( )( , ) cosu x t A t x vw= -è øê úʘʙʦ ( , ) cos( )u x t A t kxw= - .      (1.4)   

 

ʗʢʱʦ ʧʝʨʽʦʜ ( )1T f=  ʽ ʢʨʫʛʦʚʘ ʯʘʩʪʦʪʘ( )2f w p=  ʚʽʜʦʤʽ, ʪʦ ʰʚʠʜʢʽʩʪʴ 

ʭʚʠʣʽ ʟʘʧʠʩʫʻʪʴʩʷ ʪʘʢ:   ( ) ( ); ; .v k v f v Tw l l= = =  ʐʚʠʜʢʽʩʪʴ v  ʚʠʟʥʘʯʘʻ 

ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʦʜʥʦʛʦ ʛʨʝʙʽʥʷ, ʯʠ ʦʜʥʽʻʾ ʚʧʘʜʠʥʠ, ʯʠ ʚʫʟʣʘ ʥʘ ʧʨʦʬʽʣʽ ʭʚʠʣʽ. 

  ɺʠʨʘʟ ( , )x t t kxj w= -  ʥʘʟʠʚʘʶʪʴ ʬʫʥʢʮʽʻʶ ʬʘʟʠ ʘʙʦ ʬʘʟʦʶ. ʌʘʟʘ ʣʽʥʽʡ-

ʥʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʨʦʩʪʦʨʦʚʦʾ ʟʤʽʥʥʦʾ x  ʽ ʯʘʩʫ t .   

ɯʩʥʫʻ ʧʨʦʩʪʝ ʧʦʷʩʥʝʥʥʷ, ʯʦʤʫ v  ʥʘʟʠʚʘʶʪʴ ʬʘʟʦʚʦʶ ʰʚʠʜʢʽʩʪʶ. ʌʽʢʩʫʶ-

ʯʠ ʟʥʘʯʝʥʥʷ ʬʘʟʠ, ʪʠʤ ʩʘʤʠʤ ʬʽʢʩʫʶʪʴ ʧʝʚʥʫ ʪʦʯʢʫ ʥʘ ʧʨʦʬʽʣʽ ʭʚʠʣʽ. ʗʢʱʦ 

ʧʦʨʘʭʫʚʘʪʠ ʜʣʷ ʬʘʟʠ ʧʦʚʥʠʡ ʜʠʬʝʨʝʥʮʽʘʣ d dt dx
t x

j j
j
µ µ
= + =
µ µ

0dt kdxw - =, 

ʪʦ ʟ ʦʪʨʠʤʘʥʦʾ ʬʦʨʤʫʣʠ ʚʠʧʣʠʚʘʻ, ʱʦ ʜʣʷ ʪʦʯʦʢ ʩʪʘʮʽʦʥʘʨʥʦʾ ʬʘʟʠ 

( ) ( ).dx dt kw=   ʊʦʙʪʦ, ʮʽ ʪʦʯʢʠ ʨʫʭʘʶʪʴʩʷ ʟʽ ʰʚʠʜʢʽʩʪʶ v. ɺ ʨʝʟʫʣʴʪʘʪʽ, 

ʩʧʦʩʪʝʨʽʛʘʯ, ʷʢʠʡ ʨʫʭʘʻʪʴʩʷ ʟʽ ʰʚʠʜʢʽʩʪʶ v, ʙʘʯʠʪʴ (ʩʫʧʨʦʚʦʜʞʫʻ) ʚʝʩʴ ʯʘʩ 

ʦʜʥʫ ʡ ʪʫ ʞ ʪʦʯʢʫ ʧʨʦʬʽʣʷ ʭʚʠʣʽ. ʆʪʞʝ, ʬʘʟʦʚʘ ʰʚʠʜʢʽʩʪʴ ï ʰʚʠʜʢʽʩʪʴ 

ʬʽʢʩʦʚʘʥʦʾ ʪʦʯʢʠ ʥʘ ʧʨʦʬʽʣʽ ʭʚʠʣʽ, ʬʘʟʘ ʷʢʦʾ ʻ ʥʝʟʤʽʥʥʦʶ. 

ʈʦʟʛʣʷʥʝʤʦ ʪʝʧʝʨ ʪʘʢʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʭʚʠʣʴ ʷʢ ʩʪʘʥ ʧʦʣʷʨʠʟʘʮʽʾ ʙʽʞʫ-

ʯʦʾ ʛʘʨʤʦʥʽʯʥʦʾ ʭʚʠʣʽ. ʅʘʛʘʜʘʻʤʦ, ʱʦ ʪʘʢʘ ʭʚʠʣʷ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ: 1.ʬʦʨʤʦʶ 

ʧʨʦʬʽʣʷ ï ʚʽʥ ʟʘʚʞʜʠ ʩʠʥʫʩʦʾʜʘʣʴʥʠʡ; 2. ʘʤʧʣʽʪʫʜʦʶ, ʷʢʘ ʻ ʧʦʩʪʽʡʥʦʶ ʽ ʚʝʢ-

ʪʦʨʥʦʶ ʚʝʣʠʯʠʥʦʶ; 3. ʭʚʠʣʴʦʚʠʤ ʚʝʢʪʦʨʦʤ, ʷʢʠʡ ʚʠʟʥʘʯʘʻ ʥʘʧʨʷʤʦʢ ʧʦʰʠ-

ʨʝʥʥʷ ʭʚʠʣʽ; 4. ʯʘʩʪʦʪʦʶ.  ʂʫʪ, ʫʪʚʦʨʝʥʠʡ ʚʝʢʪʦʨʦʤ ʘʤʧʣʽʪʫʜʠ ʽ ʭʚʠʣʴʦʚʠʤ 
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ʚʝʢʪʦʨʦʤ, ʘʙʦ ʪʨʦʭʠ ʙʽʣʴʰ ʘʙʩʪʨʘʢʪʥʦ, ʟʘʛʘʣʴʥʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʘʤʧʣʽʪʫ-

ʜʦʶ ʽ ʬʘʟʦʶ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʩʪʘʥ ʧʦʣʷʨʠʟʘʮʽʾ ʭʚʠʣʴ. 

ʈʦʟʛʣʷʥʝʤʦ ʧʣʦʩʢʫ ʭʚʠʣʶ ʟʤʽʱʝʥʥʷ. ʂʦʣʠ ʢʦʣʠʚʘʥʥʷ ʯʘʩʪʠʥʦʢ ʧʨʠ ʧʦ-

ʰʠʨʝʥʥʽ ʭʚʠʣʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚʟʜʦʚʞ ʥʘʧʨʷʤʢʫ ʧʦʰʠʨʝʥʥʷ ʭʚʠʣʽ (ʪʦʙʪʦ, ʟʛʘʜʘ-

ʥʠʡ ʚʠʱʝ ʢʫʪ ʜʦʨʽʚʥʶʻ ʥʫʣʝʚʽ), ʪʦ ʭʚʠʣʶ ʥʘʟʠʚʘʶʪʴ ʧʦʟʜʦʚʞʥʴʦ ʧʦʣʷʨʠʟʦʚʘ-

ʥʦʶ. ʂʦʣʠ ʢʦʣʠʚʘʥʥʷ ʯʘʩʪʠʥʦʢ ʧʨʠ ʧʦʰʠʨʝʥʥʽ ʭʚʠʣʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʧʝʨʝʢ 

ʥʘʧʨʷʤʢʫ ʧʦʰʠʨʝʥʥʷ ʭʚʠʣʽ (ʪʦʙʪʦ, ʟʛʘʜʘʥʠʡ ʚʠʱʝ ʢʫʪ ʻ ʧʨʷʤʠʤ), ʪʦ ʭʚʠʣʶ 

ʥʘʟʠʚʘʶʪʴ ʧʦʧʝʨʝʯʥʦ ʧʦʣʷʨʠʟʦʚʘʥʦʶ. 

ʈʦʟʨʽʟʥʷʶʪʴ ʜʚʘ ʚʠʜʠ ʧʦʧʝʨʝʯʥʦ ʧʦʣʷʨʠʟʦʚʘʥʠʭ ʭʚʠʣʴ - ʚʝʨʪʠʢʘʣʴʥʦ 

ʧʦʣʷʨʠʟʦʚʘʥʽ (ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʝʨʪʠʢʘʣʴʥʠʤ ʧʦʧʝʨʝʯʥʠʤ ʢʦʣʠʚʘʥʥʷʤ ʯʘʩʪʠ-

ʥʦʢ) ʽ ʧʦʧʝʨʝʯʥʦ ʧʦʣʷʨʠʟʦʚʘʥʽ (ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʝʨʪʠʢʘʣʴʥʠʤ ʧʦʧʝʨʝʯʥʠʤ 

ʢʦʣʠʚʘʥʥʷʤ ʯʘ ʩʪʠʥʦʢ). ʉʪʘʥ ʧʦʣʷʨʠʟʘʮʽʾ ʚʧʣʠʚʘʻ ʩʫʪʪʻʚʦ ʥʘ ʚʟʘʻʤʦʜʽʶ ʭʚʠʣʽ 

(ʟ ʽʥʰʠʤʠ ʭʚʠʣʷʤʠ, ʩʘʤʦʾ ʟ ʩʦʙʦʶ, ʟ ʽʥʰʠʤʠ ʬʽʟʠʯʥʠʤʠ ʧʦʣʷʤʠ ʽ ʪʘʢ ʜʘʣʽ).  

        ʇʦʥʷʪʪʷ ʧʦʣʷʨʠʟʘʮʽʾ ʧʝʨʝʥʦʩʠʪʴʩʷ ʥʘ ʭʚʠʣʽ, ʷʢʽ ʚʞʝ ʥʝ ʻ ʛʘʨʤʦʥʽʯʥʠʤʠ. 

ʎʝ ʩʪʦʩʫʻʪʴʩʷ ʭʚʠʣʴ ʟ ʙʽʣʴʰ ʩʢʣʘʜʥʠʤ ʧʨʦʬʽʣʝʤ, ʜʠʩʧʝʨʩʠʚʥʠʭ ʭʚʠʣʴ, ʘ ʪʘ-

ʢʦʞ ʥʝʧʝʨʽʦʜʠʯʥʠʭ ʽ ʧʦʦʜʠʥʦʢʠʭ ʭʚʠʣʴ. 

 

      1.2. ʂʣʘʩʠʯʥʽ ʨʽʚʥʷʥʥʷ ʧʦʰʠʨʝʥʥʷ ʧʣʦʩʢʠʭ ʭʚʠʣʴ 

ʉʝʨʝʜ ʫʩʽʭ ʪʠʧʽʚ ʭʚʠʣʴ ʧʣʦʩʢʽ ʭʚʠʣʽ ʻ ʥʘʡʙʽʣʴʰ ʚʠʚʯʝʥʠʤʠ. ɺʠʙʝʨʝʤʦ 

ʧʝʚʥʠʡ ʥʘʧʨʷʤʦʢ, ʷʢʠʡ ʚʠʟʥʘʯʘʻʪʴʩʷ ʦʜʠʥʠʯʥʠʤ ʚʝʢʪʦʨʦʤ  
on   ʽ ʧʨʠʧʫʩʪʠʤʦ, 

ʱʦ ʧʣʦʩʢʘ ʭʚʠʣʷ ʻ ʭʚʠʣʝʶ ɼôɸʣʷʤʙʝʨʘ, ʱʦ ʧʦʰʠʨʶʻʪʴʩʷ ʚ ʥʘʧʨʷʤʢʫ 
on  ʟ 

ʧʦʩʪʽʡʥʦʶ ʰʚʠʜʢʽʩʪʶ v   ̔  ʘʤʧʣʽʪʫʜʦʶ 
ou [14,17,30] 

 

                                               ( )( , ) ou x t u f t vx= -è øê ú,                          (1.5) 

 { } { }0

1 1 2 2 3 3 1 2 3, cos , , , .o o o o o o

k kn r n x n x n x n n r x x xx a= Ö = + + = ¹ =  
 

ɯʩʥʫʻ ʧʦʷʩʥʝʥʥʷ ʪʝʨʤʽʥʫ ñʧʣʦʩʢʘ ʭʚʠʣʷò ʱʦʜʦ ʚʠʨʘʟʫ (1.5). ʋ ʬʽʢʩʦʚʘʥʠʡ 

ʤʦʤʝʥʪ ʯʘʩʫ ʬʫʥʢʮʽʷ  ( , )u x t   ʻ ʧʦʩʪʽʡʥʦʶ ʥʘ ʧʣʦʱʠʥʽ, ʷʢʘ ʟʘʜʘʻʪʴʩʷ ʨʽʚʥʷʥ-

ʥʷʤ 
1 1 2 2 3 3 consto o o on r n x n x n xx= Ö = + + =. ʅʝʭʘʡ ʭʚʠʣʷ ʨʫʭʘʻʪʴʩʷ ʧʨʦʪʷʛʦʤ ʜʝ-

ʷʢʦʛʦ ʯʘʩʫ tD, ʪʦʜʽ ʚʝʢʪʦʨ r  ʟʤʽʥʶʻʪʴʩʷ ʥʘ ʚʝʣʠʯʠʥʫ rD. ʗʢʱʦ ʧʨʠ ʮʴʦʤʫ 
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ʘʨʛʫʤʝʥʪ ʬʫʥʢʮʽʾ ( , )u x t  ʻ ʥʝʟʤʽʥʥʠʤ, ʪʦ ʬʫʥʢʮʽʷ ʪʝʞ ʥʝʟʤʽʥʥʘ. ɸʣʝ ʮʝ ʦʟʥʘʯʘʻ 

ʱʦ ʥʘʧʨʷʤʦʢ k  ʻ ʩʘʤʝ ʥʘʧʨʷʤʢʦʤ, ʚ ʷʢʦʤʫ ʨʫʭʘʻʪʴʩʷ ʭʚʠʣʷ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, 

ʤʽʞ ʚʝʣʠʯʠʥʘʤʠ tD  ʽ rD  ʽʩʥʫʻ ʟʚóʷʟʦʢ 
 

                        ( ) ( ) constk r t k r r t tw w- = +D - +D =  ʘʙʦ   k r twD = D.       (1.6) 

ʌʦʨʤʫʣʘ (1.6) ʤʦʞʝ ʨʦʟʛʣʷʜʘʪʠʩʷ ʷʢ ʨʽʚʥʷʥʥʷ ʦʟʥʘʯʝʥʦʾ ʚʠʱʝ ʧʣʦʱʠʥʠ, ʘʣʝ 

ʢʦʥʛʨʫʝʥʪʥʦ ʟʤʽʱʝʥʦʾ ʚ ʧʨʦʩʪʦʨʽ ʥʘ ʚʽʜʩʪʘʥʴ rD . ʊʦʙʪʦ, ʮʷ ʧʣʦʱʠʥʘ ʨʫʭʘ-

ʻʪʴʩʷ ʚ ʥʘʧʨʷʤʢʫ ʭʚʠʣʴʦʚʦʛʦ ʚʝʢʪʦʨʘ k. ɺ ʪʝʨʤʽʥʘʭ ʪʝʦʨʽʾ ʭʚʠʣʴ, ʥʘʧʠʩʘʥʝ ʚʠ-

ʱʝ ʬʦʨʤʫʣʶʻʪʴʩʷ ʪʘʢ: ʛʘʨʤʦʥʽʯʥʘ ʭʚʠʣʷ (1.5) ʤʘʻ ʬʨʦʥʪ ʫ ʚʠʛʣʷʜʽ ʧʣʦʱʠʥʠ ʽ 

ʮʝʡ ʬʨʦʥʪ ʨʫʭʘʻʪʴʩʷ ʚ ʥʘʧʨʷʤʢʫ k. ʉʘʤʝ ʪʦʤʫ ʭʚʠʣʶ (1.5) ʥʘʟʠʚʘʶʪʴ ʧʣʦʩ-

ʢʦʶ ʭʚʠʣʝʶ. 

ʑʝ ʨʘʟ ʟʘʬʽʢʩʫʻʤʦ, ʱʦ ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʣʦʩʢʦʾ ʭʚʠʣʽ ʧʦʪʨʽʙʥʽ ʯʦ-

ʪʠʨʠ ʧʘʨʘʤʝʪʨʠ: I.  ɼʦʚʽʣʴʥʘ ʬʦʨʤʘ ʧʨʦʬʽʣʷ, ʱʦ ʦʧʠʩʫʻʪʴʩʷ ʜʦʩʪʘʪʥʴʦ ʛʣʘʜ-

ʢʦʶ ʬʫʥʢʮʽʻʶ f .  II.  ɼʦʚʽʣʴʥʘ ʘʤʧʣʽʪʫʜʘ 
ou . III.  ʌʽʢʩʦʚʘʥʘ ʧʦʣʷʨʠʟʘʮʽʷ 

ʘʤʧʫʣʽʪʫʜʠ (ʥʘʧʨʷʤʦʢ ʚʝʢʪʦʨʘ 
ou ). IV.  ʌʽʢʩʦʚʘʥʘ ʬʘʟʦʚʘ ʰʚʠʜʢʽʩʪʴ v . 

ʈʦʟʛʣʷʥʝʤʦ ʨʽʚʥʷʥʥʷ ʨʫʭʫ ʣʽʥʽʡʥʦʾ ʪʝʦʨʽʾ ʧʨʫʞʥʦʩʪʽ, ʟʘʧʠʩʘʥʝ ʯʝʨʝʟ 

ʟʤʽʱʝʥʥʷ ʜʣʷ ʜʦʚʽʣʴʥʦʛʦ ʚʠʧʘʜʢʫ ʘʥʽʟʦʪʨʦʧʽʾ ʧʨʫʞʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ  
 

                                                     , 0iklm m lk iC u ur- =.                                    (1.7) 

 

ʇʽʜʩʪʘʚʠʤʦ ʪʝʧʝʨ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʧʣʦʩʢʦʾ ʭʚʠʣʽ (1.5) ʚ (1.7) ʽ ʚʚʝʜʝʤʦ 

ʪʝʥʟʦʨ ʂʨʽʩʪʦʬʬʝʣʷ 
ik ijlk j lC k kG = . ɺ ʨʝʟʫʣʴʪʘʪʽ ʦʪʨʠʤʘʻʤʦ ʨʽʚʥʷʥʥʷ ʂʨʽʩʪʦ-

ʬʬʝʣʷ ʜʣʷ ʧʣʦʩʢʠʭ ʭʚʠʣʴ  

                                                        
2o o

ik k iu v urG = .                                                     (1.8) 

 

ɿ ʨʽʚʥʷʥʥʷ (1.8) ʚʠʧʣʠʚʘʻ, ʱʦ ʢʦʤʧʦʥʝʥʪʠ ʚʝʢʪʦʨʘ 
ou , ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʧʦʣʷ-

ʨʠʟʦʚʘʥʫ ʭʚʠʣʶ, ʻ ʚʣʘʩʥʠʤʠ ʚʝʢʪʦʨʘʤʠ ʪʝʥʟʦʨʘ 
ikG  ʽ ʚʽʜʧʦʚʽʜʥʠʤʠ ʚʣʘʩʥʠʤʠ 

ʟʥʘʯʝʥʥʷʤʠ ʻ 
2vr , ʷʢ ̔ʚʠʟʥʘʯʘʶʪʴ ʬʘʟʦʚʫ ʰʚʠʜʢʽʩʪʴ ʧʦʣʷʨʠʟʦʚʘʥʦʾ ʭʚʠʣʽ. 

ʊʘʢʠʤ ʯʠʥʦʤ ʧʨʦʮʝʜʫʨʘ ʂʨʽʩʪʦʬʬʝʣʷ ʟʚʦʜʠʪʴ ʟʘʜʘʯʫ ʚʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ 

ʧʣʦʩʢʠʭ ʭʚʠʣʴ ʜʦ ʟʘʜʘʯʽ ʥʘ ʟʥʘʭʦʜʞʝʥʥʷ ʚʣʘʩʥʠʭ ʟʥʘʯʝʥʴ ʪʝʥʟʦʨʘ 
ikG .  

ʆʩʢʽʣʴʢʠ ʪʝʥʟʦʨ ʛʽʧʝʨʧʨʫʞʥʠʭ  ʚʣʘʩʪʠʚʦʩʪʝʡ ijklC  ʩʠʤʝʪʨʠʯʥʠʡ, ʪʦ  ʪʝʥ- 
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ʟʦʨ ʂʨʽʩʪʦʬʬʝʣʷ ikG  ʪʘʢʦʞ ʩʠʤʝʪʨʠʯʥʠʡ. ʆʪʞʝ, ʡʦʛʦ ʚʣʘʩʥʽ ʟʥʘʯʝʥʥʷ ʻ ʜʽʡʩʥʽ 

ʚʝʣʠʯʠʥʠ ʽ ʚʣʘʩʥʽ ʚʝʢʪʦʨʠ ʦʨʪʦʛʦʥʘʣʴʥʽ. ɻʫʩʪʠʥʘ r ʻ ʜʦʜʘʪʥʦʶ ʚʝʣʠʯʠʥʦʶ, 

ʪʦʤʫ ʚʣʘʩʥʽ ʟʥʘʯʝʥʥʷ ʪʝʞ ʜʦʜʘʪʥʽ ʚʝʣʠʯʠʥʠ. ʎʝ ʦʟʥʘʯʘʻ ʱʦ ʬʘʟʦʚʘ ʰʚʠʜʢʽʩʪʴ 

ʧʣʦʩʢʦʾ ʭʚʠʣʽ ʻ ʜʽʡʩʥʦʶ ʚʝʣʠʯʠʥʦʶ ʽ ʭʚʠʣʷ ʜʽʡʩʥʦ ʧʦʰʠʨʶʶʪʴʩʷ.  

ʈʦʟʛʣʷʥʝʤʦ ʚʠʧʘʜʦʢ ʽʟʦʪʨʦʧʽʾ ʽ ʟʘʧʠʰʝʤʦ ʪʝʥʟʦʨ ʂʨʽʩʪʦʬʬʝʣʷ 
 

                                                ( )o o

ik i k ikk kl m mdG = + +                                          (1.9) 

ʽ ʨʽʚʥʷʥʥʷ ʂʨʽʩʪʦʬʬʝʣʷ  

                                       ( )( ) ( )2 .o o o ok u k v ul m r m+ Ö = -                               (1.10) 

 

ʈʽʚʥʷʥʥʷ (1.10) ʜʦʧʫʩʢʘʻ ʜʚʘ ʚʘʨʽʘʥʪʠ ʧʦʣʷʨʠʟʘʮʽʾ. ʇʝʨʰʠʡ ʚʘʨʽʘʥʪ ʚʽʜ-

ʧʦʚʽʜʘʻ ʢʦʣʽʥʝʘʨʥʦʩʪʽ ʭʚʠʣʽ, ʪʫʪ ʚʝʢʪʦʨʠ ʟʤʽʱʝʥʥʷ ʦʧʠʩʫʶʪʴ ʧʦʟʜʦʚʞʥʶ ʭʚʠ-

ʣʶ ʟ ʧʦʩʪʽʡʥʦʶ ʰʚʠʜʢʽʩʪʶ ( )2 /v l m r= + . ɼʨʫʛʠʡ ʚʘʨʽʘʥʪ ʚʠʟʥʘʯʘʻ ʥʝʩʢʽʥ-

ʯʝʥʥʝ ʯʠʩʣʦ ʥʘʧʨʷʤʢʽʚ, ʱʦ ʚʠʧʣʠʚʘʻ ʟ ʦʨʪʦʛʦʥʘʣʴʥʦʩʪʽ ʭʚʠʣʽ ʽ ʚʝʢʪʦʨʘ ʟʤʽ-

ʱʝʥʥʷ, ʽ ʚʽʜʧʦʚʽʜʘʻ ʧʦ ʧʝʨʝʯʥʽʡ ʭʚʠʣʽ ʟ ʧʦʩʪʽʡʥʦʶ ʬʘʟʦʚʦʶ ʰʚʠʜʢʽʩʪ/v m r= . 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʙʽʨ ʧʝʚʥʦʛʦ ʥʘʧʨʷʤʢʫ ʧʦʰʠʨʝʥʥʷ ʧʣʦʩʢʦʾ ʭʚʠʣʽ ʥʝ ʚʧʣʠʚʘʻ 

ʥʘ ʭʚʠʣʴʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: ʯʠʩʣʦ ʭʚʠʣʴ (ʪʽʣʴʢʠ ʜʚʽ), ʬʘʟʦʚʫ ʰʚʠʜʢʽʩʪʴ ʽ 

ʚʟʘʻʤʥʫ ʧʦʣʷʨʠʟʘʮʽʶ. 

ʈʦʟʛʣʷʥʝʤʦ ʚʠʧʘʜʦʢ  ʧʦʧʝʨʝʯʥʦʛʦ ʪʨʘʥʩʚʝʨʩʘʣʴʥʦ ʽʟʦʪʨʦʧʥʦʛʦ ʩʝʨʝʜʦ-

ʚʠʱʘ ʧʦʰʠʨʝʥʥʷ ʭʚʠʣʴ. ʂʦʣʠ ʭʚʠʣʽ ʧʦʰʠʨʶʶʪʴʩʷ ʚʟʜʦʚʞ ʦʩʽ ʩʠʤʝʪʨʽʾ, ʪʦ 

ʤʦʞʣʠʚʽ ʜʚʘ ʚʘʨʽʘʥʪʠ ʧʦʣʷʨʠʟʘʮʽʾ ʽ ʚʽʜʧʦʚʽʜʥʦ, ʜʚʘ ʚʘʨʽʘʥʪʠ ʪʠʧʽʚ ʭʚʠʣʴ: 

ʧʦʟʜʦʚʞʥʷ ʭʚʠʣʷ ʟ ʬʘʟʦʚʦʶ ʰʚʠʜʢʽʩʪʶ ( )3333phv C r=  ʽ ʧʦʧʝʨʝʯʥʘ ʭʚʠʣʷ ʚ 

ʧʣʦʱʠʥʽ ʽʟʦʪʨʦʧʽʾ ʟ ʧʦʣʷʨʠʟʘʮʽʻʶ ʚʟʜʦʚʞ ʦʩʽ ʘʙʩʮʠʩ ʰʚʠʜʢʽʩʪʶ ( )1313phv C r= .  

ʂʦʣʠ ʭʚʠʣʽ ʧʦʰʠʨʶʶʪʴʩʷ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ ʦʩʽ ʩʠʤʝʪʨʽʾ, ʪʦ ʤʦʞʣʠʚʽ 

ʪʨʠ ʪʠʧʠ ʧʦʣʷʨʠʟʘʮʽʾ: ʧʦʟʜʦʚʞʥʷ ʭʚʠʣʷ ʟ ʧʦʣʷʨʠʟʘʮʽʻʶ ʚ ʥʘʧʨʷʤʢʫ ʦʩʽ ʘʙʩʮʠʩ 

ʽ ʬʘʟʦʚʦʶ ʰʚʠʜʢʽʩʪʶ ( )1111 ;phv C r= ʧʦʧʝʨʝʯʥʘ ʭʚʠʣʷ ʟ ʧʦʣʷʨʠʟʘʮʽʻʶ ʚ ʥʘʧ-

ʨʷʤʢʫ ʦʩʽ ʩʠʤʝʪʨʽʾ ʽ ʬʘʟʦʚʦʶ ʰʚʠʜʢʽʩʪʶ ( )4444 ;phv C r= ʧʦʧʝʨʝʯʥʘ ʭʚʠʣʷ ʟ 

ʧʦʣʷʨʠʟʘʮʽʻʶ ʚ ʥʘʧʨʷʤʢʫ ʦʩʽ ʦʨʜʠʥʘʪ, ʽ  ʬʘʟʦʚʦʶ ʰʚʠʜʢʽʩʪʶ, ʷʢʘ ʧʨʝʜʩʪʘʚʣʷ- 
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ʻʪʴʩʷ ʫ ʥʘʩʪʫʧʥʦʤʫ ʚʠʛʣʷʜʽ ( )( )( )1111 22111 2phv C C r= - . 

ɺ ʦʨʪʦʪʨʦʧʥʠʭ ʤʘʪʝʨʽʘʣʘʭ  ʪʨʠ ʧʦʣʷʨʠʟʦʚʘʥʽ ʭʚʠʣʽ ʧʦʰʠʨʶʪʴʩʷ ʚʟʜʦʚʞ 

ʢʦʞʥʦʾ ʟ ʪʨʴʦʭ ʦʩʝʡ ʩʠʤʝʪʨʽʾ - ʧʦʟʜʦʚʞʥʴʦʾ, ʧʦʧʝʨʝʯʥʦʾ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʧʦʣʷ-

ʨʠʟʘʮʽʾ ʽ ʧʦʧʝʨʝʯʥʦ ʚʝʨʪʠʢʘʣʴʥʦʾ ʧʦʣʷʨʠʟʘʮʽʾ. ɼʝʷʢʽ ʟ ʥʠʭ ʤʘʶʪʴ ʦʜʥʘʢʦʚʽ ʬʘ-

ʟʦʚʽ ʰʚʠʜʢʦʩʪʽ, ʷʢ ʫ ʚʠʧʘʜʢʫ ʪʨʘʥʩʚʝʨʩʘʣʴʥʦ-ʽʟʦʪʨʦʧʥʠʭ ʤʘʪʝʨʽʘʣʽʚ [25,28]. 

ʅʘʩʪʫʧʥʠʡ ʢʨʦʢ ʧʨʠ ʚʠʚʯʝʥʥʽ ʧʣʦʩʢʠʭ ʭʚʠʣʴ ʚ ʽʟʦʪʨʦʧʥʠʭ ʤʘʪʝʨʽʘʣʘʭ 

ʦʩʥʦʚʘʥʠʡ ʥʘ ʧʨʠʧʫʱʝʥʥʽ, ʱʦ ʥʘʧʨʷʤʦʢ ʧʦʰʠʨʝʥʥʷ ʟʙʽʛʘʻʪʴʩʷ ʟ ʚʽʩʩʶ ʘʙʩʮʠʩ 

ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦ                                           

                                                             { }1( , )ku u x t= .                                  (1.11) 

 

ʇʽʜʩʪʘʥʦʚʢʘ ʧʨʝʜʩʪʘʚʣʝʥʥʷ (1.11) ʚ ʨʽʚʥʷʥʥʷ ʨʫʭʫ ʜʘʻ ʪʨʠ ʣʽʥʽʡʥʽ ʭʚʠʣʴʦʚʽ 

ʨʽʚʥʷʥʥʷ 

                       1 1,11( 2 ) 0,u ur l m- + =  2 2,11 0,u ur m- =   3 3,11 0.u ur m- =       (1.12) 

 

ʈʽʚʥʷʥʥʷ (1.12) ʦʧʠʩʫʶʪʴ ʦʜʥʫ ʧʦʟʜʦʚʞʥʫ ʧʣʦʩʢʫ ʭʚʠʣʶ (P-ʭʚʠʣʶ) , ʜʚʽ ʧʦ 

ʧʝʨʝʯʥʽ ʧʣʦʩʢʽ ʭʚʠʣʽ - ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʧʦʣʷʨʠʟʦʚʘʥʫ ʭʚʠʣʶ (SH-ʭʚʠʣʶ) ʽ 

ʚʝʨʪʠʢʘʣʴʥʦ ʧʦʣʷʨʠʟʦʚʘʥʫ ʭʚʠʣʶ (SV-ʭʚʠʣʶ). ɺʽʜʧʦʚʽʜʥʽ ʨʦʟʚôʷʟʢʠ ʨʽʚʥʷʥʴ 

(1.12) ʫ ʚʠʛʣʷʜʽ ʛʘʨʤʦʥʽʯʥʠʭ ʭʚʠʣʴ ʻ ʪʘʢʠʤʠ 

                       ( ) ( ) ( ) ( )1

1 1 1, , , 2 ,Li k x to

L L Lu x t u e k v v
w

w l m r
-

= = = +              (1.13) 

    ( ) ( ) ( ) ( ) ( )1 1

2 1 2 3 1 3, , , , , .T Ti k x t i k x to o

T T Tu x t u e u x t u e k v v
w w

w m r
- -

= = = =         (1.14) 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʣʦʩʢʽ ʛʘʨʤʦʥʽʯʥʽ ʭʚʠʣʽ ʧʦʰʠʨʶʶʪʴʩʷ ʚ ʣʽʥʽʡʥʦ ʧʨʫʞʥʦ-

ʤʫ ʽʟʦʪʨʦʧʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʟ ʧʦʩʪʽʡʥʦʶ ʰʚʠʜʢʽʩʪʶ ʽ ʻ ʥʘʡʧʨʦʩʪʽʰʠʤʠ ʭʚʠ-

ʣʷʤʠ, ʱʦ ʥʝ ʻ ʜʠʩʧʝʨʩʽʡʥʠʤʠ ʭʚʠʣʷʤʠ. 

ʇʦʢʘʞʝʤʦ ʯʦʪʠʨʠ ʩʪʘʥʜʘʨʪʥʽ ʟʦʙʨʘʞʝʥʥʷ ʜʣʷ ʧʨʫʞʥʠʭ ʧʣʦʩʢʠʭ ʛʘʨʤʦ-

ʥʽʯʥʠʭ ʭʚʠʣʴ: ʦʜʠʥ ʪʨʠʚʠʤʽʨʥʠʡ ʭʚʠʣʴʦʚʠʡ ʛʨʘʬʽʢ "ʘʤʧʣʽʪʫʜʘ ʭʚʠʣʽ ï ʧʨʦʩ-

ʪʦʨʦʚʘ ʢʦʦʨʜʠʥʘʪʘ - ʯʘʩ" ʽ ʪʨʠ ʜʚʦʚʠʤʽʨʥʽ ʛʨʘʬʽʢʠ "ʘʤʧʣʽʪʫʜʘ - ʧʨʦʩʪʦʨʦʚʘ 

ʢʦʦʨʜʠʥʘʪʪʘ" (ʟ ʬʽʢʩʦʚʘʥʠʤ ʤʦʤʝʥʪʦʤ ʯʘʩʫ), "ʬʘʟʦʚʘ ʰʚʠʜʢʽʩʪʴ - ʯʘʩʪʦʪʘ " ʽ  

"ʭʚʠʣʴʦʚʝ ʯʠʩʣʦ - ʯʘʩʪʦʪʘ"(ʜʚʘ ʦʩʪʘʥʥʽʭ ʻ ʪʘʢ ʟʚʘʥʠʤʠ ʜʠʩʧʝʨʩʽʡʥʠʤʠ 

ʢʨʠʚʠʤʠ ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ, ʚ ʮʴʦʤʫ ʥʘʡʧʨʦʩʪʽʰʦʤʫ ʚʠʧʘʜʢʫ ʚʦʥʠ ʻ ʧʨʷ-

ʤʠʤʠ ʣʽʥʽʷʤʠ). 
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ʈʠʩ. 1.1. ɿʘʣʝʞʥʽʩʪʴ ʘʤʧʣʽʪʫʜʠ ʧʣʦʩʢʦʾ ʭʚʠʣʽ ʚʽʜ ʧʨʦʩʪʦʨʦʚʦʾ ʢʦʦʨʜʠʥʘʪʠ ʽ 

ʯʘʩʫ 

ɺʩʽ ʛʨʘʬʽʢʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʨʫʞʥʽʡ ʧʦʟʜʦʚʞʥʽʡ ʧʣʦʩʢʽʡ ʭʚʠʣʽ, ʱʦ ʧʦʰʠ-

ʨʶʻʪʴʩʷ ʟ ʯʘʩʪʦʪʦʶ 100w= ʂɻʮ,  ʟ ʥʘʩʪʫʧʥʠʤʠ ʟʥʘʯʝʥʥʷ: 37,8 10r= Öʂʛ/ʤ
3
, 

94l= ʄʇʘ,79m= ʄʇʘ. ʍʚʠʣʴʦʚʝ ʯʠʩʣʦ ʽ ʰʚʠʜʢʽʩʪʴ ʜʦʨʽʚʥʶʶʪʴ 

17,6L

L

k
v

wå õ
= =æ ö
ç ÷

(1/ʤ); ( )2 5,68Lv l m r= + = ʢʤ/ʩ. ʌʘʟʘ ʭʚʠʣʽ: 
5

1 1 10x t- Ö , 

1 17,6,z kx tw= - =  ʢʦʣʠ ʚʽʜʩʪʘʥʴ ʚʠʤʽʨʶʻʪʴʩʷ ʚ ʤʝʪʨʘʭ, ʘ ʯʘʩ ʚ ʩʝʢʫʥʜʘʭ. 

 

 

ʈʠʩ. 1.2.  ɿʘʣʝʞʥʽʩʪʴ ʘʤʧʣʽʪʫʜʠ ʭʚʠʣʽ ʚʽʜ ʧʨʦʩʪʦʨʦʚʦʾ ʢʦʦʨʜʠʥʘʪʠ 

ʅʘ ʨʠʩʫʥʢʘʭ 1.1 ʽ 1.2 ʧʦʢʘʟʘʥʦ ʛʨʘʬʽʢʠ ʭʚʠʣʴ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʬʦʨʤʫʣʠ 

( ) ( )5

1 1, cos 17,6 1 10ou x t u x t= - Ö , ʜʝ ʧʦʯʘʪʢʦʚʘ ʘʤʧʣʽʪʫʜʘ ʭʚʠʣʽ 
ou  ʚʚʘʞʘʻʪʴʩʷ 

ʤʘʣʦʶ 
41 10ou m-= Ö  ʽ ʚʽʜʧʦʚʽʜʘʻ ʥʘ ʛʨʘʬʽʢʫ ʦʜʠʥʠʮʽ. 

ʈʠʩʫʥʢʠ 1.3 ʽ 1.4 ʚʽʜʧʦʚʽʜʘʶʪʴ ʜʦʚʽʣʴʥʽʡ ʯʘʩʪʦʪʽ ʽ ʧʦʢʘʟʫʶʪʴ ʜʚʽ ʧʨʷʤʽ 

ʣʽʥʽʾ () 5,68, 0,176 .ph phv v kw w= = =  
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ʈʠʩ. 1.3.  ɿʘʣʝʞʥʽʩʪʴ ʬʘʟʦʚʦʾ ʰʚʠʜʢʦʩʪʽ ʚʽʜ ʯʘʩʪʦʪʠ 

 

 

ʈʠʩ.1.4.  ɿʘʣʝʞʥʽʩʪʴ ʭʚʠʣʴʦʚʦʛʦ ʯʠʩʣʘ ʚʽʜ ʯʘʩʪʦʪʠ 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʣʦʩʢʽ ʧʨʫʞʥʽ ʛʘʨʤʦʥʽʯʥʽ ʭʚʠʣʽ ʚʽʜʦʙʨʘʞʘʶʪʴ ʥʘʡʧʨʦʩ-

ʪʽʰʫ ʧʦʚʝʜʽʥʢʫ ʭʚʠʣʽ: ʩʠʥʫʩʦʾʜʘʣʴʥʠʡ ʧʨʦʬʽʣʴ ʥʝ ʩʧʦʪʚʦʨʶʻʪʴʩʷ ʟ ʧʦʰʠʨʝʥ-

ʥʷʤ, ʭʚʠʣʷ ʥʝ ʻ  ʜʠʩʧʝʨʩʽʡʥʦʶ - ʬʘʟʦʚʘ ʰʚʠʜʢʽʩʪʴ ʧʦʩʪʽʡʥʘ ʽ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʯʘʩʪʦʪʠ, ʥʘʪʦʤʽʩʪʴ ʭʚʠʣʴʦʚʝ ʯʠʩʣʦ ʣʽʥʽʡʥʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʯʘʩʪʦʪʠ [48]. ʊʦʙʪʦ 

ʪʘʢʽ ʭʚʠʣʽ ʻ ʥʘʡʧʨʩʪʽʰʠʤʠ ʽ ʤʘʶʪʴ ʧʨʦʩʪʠʡ ʩʠʥʫʩʦʾʜʘʣʴʥʠʡ ʘʙʦ ʢʦʩʠʥʫʩʦʾ-

ʜʘʣʴʥʠʡ ʧʨʦʬʽʣʴ.    

  1.3. ʂʣʘʩʠʯʥʽ ʣʽʥʽʡʥʦ ʧʨʫʞʥʽ ʮʠʣʽʥʜʨʠʯʥʽ ʨʘʜʽʘʣʴʥʽ ʭʚʠʣʽ 

ʂʣʘʩʠʯʥʘ ʨʘʜʽʘʣʴʥʘ ʮʠʣʽʥʜʨʠʯʥʘ ʭʚʠʣʷ ʻ ʭʚʠʣʝʶ, ʷʢʘ ʚʠʥʠʢʘʻ ʚ 

ʥʝʩʢʽʥʯʝʥʥʦʤʫ ʣʽʥʽʡʥʦ ʧʨʫʞʥʦʤʫ ʪʽʣʽ ʟ ʮʠʣʽʥʜʨʠʯʥʦʶ ʧʦʨʦʞʥʠʥʦʶ, ʜʦ 

ʧʦʚʝʨʭʥʽ 
or r=  ʷʢʦʾ ʧʨʠʢʣʘʜʝʥʦ ʦʜʥʦʨʽʜʥʠʡ ʫ ʧʨʦʩʪʦʨʽ ʽ ʛʘʨʤʦʥʽʯʥʠʡ ʫ ʯʘʩʽ 

ʪʠʩʢ  

            ( ) i t

op t p ew= ( )constop = . 

ʗʢʱʦ ʚʠʙʨʘʪʠ ʮʠʣʽʥʜʨʠʯʥʫ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ Or zj  ʫ ʪʘʢʠʡ ʩʧʦʩʽʙ, 

ʱʦ ʚʽʩʴ Oz ʩʧʽʚʧʘʜʘʻ ʟ ʚʽʩʩʶ ʧʦʨʦʞʥʠʥʠ, ʪʦ ʟʘʜʘʯʘ ʧʨʦ ʨʫʭ ʭʚʠʣʽ ʩʪʘʻ ʦʩʝʩʠ-
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ʤʝʪʨʠʯʥʦʶ ʽ ʚʩʽ ʬʫʥʢʮʽʾ, ʷʢʽ ʦʧʠʩʫʶʪʴ ʨʫʭ, ʟʘʣʝʞʘʪʠʤʫʪʴ ʚʽʜ ʦʜʥʽʻʾ ʧʨʦʩʪʦ-

ʨʦʚʦʾ ʢʦʦʨʜʠʥʘʪʠ ï ʨʘʜʽʫʩʘ r   ̔  ʯʘʩʫ t . 

ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʣʠʰʝ ʦʜʥʝ ʟ ʪʨʴʦʭ ʟʤʽʱʝʥʴ ï ʨʘʜʽʘʣʴʥʝ ʟʤʽʱʝʥʥʷ ï ʥʝ ʻ 

ʥʫʣʴʦʚʠʤ  ( ) ( ) ( ), 0, , , 0r zu r t u r t u r tj¸ = = ʽ ʣʠʰʝ ʪʨʠ ʥʘʧʨʫʞʝʥʥʷ ʚʽʜʨʽʟʥʷʶ-

ʪʴʩʷ ʚʽʜ ʥʫʣʷ ï ( ) ( ) ( ), , , , ,rr zzr t r t r tjjs s s . 

ʂʦʤʧʦʥʝʥʪʠ ʪʝʥʟʦʨʽʚ ʜʝʬʦʨʤʘʮʽʾ ʽ ʥʘʧʨʫʞʝʥʴ ʚʠʨʘʞʘʶʪʴʩʷ ʬʦʨʤʫʣʘʤʠ 
 

         , , 0,r
rr r zz r z rz

u
u r

r
jj j je e e e e e

µ
= = = = = =
µ
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ʎʽ ʢʦʤʧʦʥʝʥʪʠ ʤʦʞʥʘ ʚʠʨʘʟʠʪʠ ʯʝʨʝʟ ʧʦʪʝʥʮʽʘʣ ( ),r tF  ʬʦʨʤʫʣʘʤʠ 
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ʫ ʷʢʠʭ ʚʚʝʜʝʥʠʡ ʦʧʝʨʘʪʦʨ ʃʘʧʣʘʩʘ 
2
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1
r

r r r

µ µ
D = +

µ µ
.  

ʇʦʪʝʥʮʽʘʣ ( ),r tF  ʟʘʜʦʚʦʣʴʥʷʻ ʨʽʚʥʷʥʥʷ 

                                          

2
2

2

2
0 .L r Lv v

t

l m

r

µ F +
D F- = =

µ
       (1.16) 

 

ʎʝ ʨʽʚʥʷʥʥʷ ʤʘʻ ʚʽʜʦʤʠʡ ʨʦʟʚóʷʟʦʢ ʯʝʨʝʟ ʬʫʥʢʮʽʶ ʍʘʥʢʝʣʷ (ʮʠʣʽʥʜʨʠʯʥʫ 

ʬʫʥʢʮʽʶ) ʫ ʚʠʛʣʷʜʽ ʪʘʢ ʟʚʘʥʦʾ ʮʠʣʽʥʜʨʠʯʥʦʾ ʭʚʠʣʽ [30,34]. 

ʎʠʣʽʥʜʨʠʯʥʘ ʭʚʠʣʷ ʧʦʰʠʨʶʻʪʴʩʷ ʚʟʜʦʚʞ ʨʘʜʽʘʣʴʥʦʾ ʢʦʦʨʜʠʥʘʪʠ ʧʝʨ-

ʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ ʦʩʽ ʩʠʤʝʪʨʽʾ ʚʽʜ ʧʦʚʝʨʭʥʽ ʧʦʨʦʞʥʠʥʠ ʜʦ ʥʝʩʢʽʯʝʥʥʦʩʪʽ. ɺʦʥʘ 

ʟʘʜʦʚʦʣʴʥʷʻ ʥʘ ʥʝʩʢʽʥʯʝʥʥʦʩʪʽ ʫʤʦʚʠ ɿʦʤʤʝʨʬʝʣʴʜʘ (ʫʤʦʚʠ ʩʢʽʥʯʝʥʥʦʩʪʽ ʽ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ). ʈʦʟʚóʷʟʦʢ ʟʘʧʠʩʫʻʪʴʩʷ ʯʝʨʝʟ ʬʫʥʢʮʽʶ ʍʘʥʢʝʣʷ ʧʝʨʰʦʛʦ 

ʨʦʜʫ ʽ ʥʫʣʴʦʚʦʛʦ ʽʥʜʝʢʩʘ 

                                   ( ) ( ) ( )(1), const .i t

o o L or t H k r ewF =F F =       (1.17) 
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ʗʢ ʤʦʞʥʘ ʙʘʯʠʪʠ ʟ ʬʦʨʤʫʣ (1.16), (1.17), ʮʝʡ ʨʦʟʚóʷʟʦʢ ʚʢʣʶʯʘʻ ʰʚʠʜ-

ʢʽʩʪʴ ʭʚʠʣʽ (ʭʚʠʣʴʦʚʝ ʯʠʩʣʦ), ʷʢʘ ʩʧʽʚʧʘʜʘʻ ʟ ʰʚʠʜʢʽʩʪʶ ʧʣʦʩʢʦʾ ʧʦʟʜʦʚʞʥʦʾ 

ʭʚʠʣʽ. ɸʣʝ ʬʫʥʢʮʽʷ ʍʘʥʢʝʣʷ ʟ ʨʦʟʚóʷʟʢʫ (1.17) ʩʫʪʪʻʚʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʝʢʩ-

ʧʦʥʝʥʮʽʘʣʴʥʦʾ ʬʫʥʢʮʽʾ ʟ ʨʦʟʚóʷʟʢʫ ʜʣʷ ʧʣʦʩʢʦʾ ʧʦʟʜʦʚʞʥʦʾ ʭʚʠʣʽ. ʎʠʣʽʥʜʨʠʯ-

ʥʘ ʭʚʠʣʷ (1.17) ʚʞʝ ʥʝ ʻ ʛʘʨʤʦʥʽʯʥʦʶ (ʤʦʞʥʘ ʣʠʰʝ ʩʢʘʟʘʪʠ, ʱʦ ʚʦʥʘ ʻ ʘʩʠʤʧ-

ʪʦʪʠʯʥʦ ʛʘʨʤʦʥʽʯʥʦʶ) ʽ ʾʾ ʘʤʧʣʽʪʫʜʘ (ʘ ʦʪʞʝ  ̔ʽʥʪʝʥʩʠʚʥʽʩʪʴ) ʩʧʘʜʘʻ ʟʽ ʟʙʽʣʴ-

ʰʝʥʥʷʤ ʚʽʜʩʪʘʥʽ, ʷʢʫ ʧʨʦʡʰʣʘ ʭʚʠʣʷ, ʯʠ ʚʽʜ ʯʘʩʫ ʧʦʰʠʨʝʥʥʷ ʭʚʠʣʽ. ʅʝʚʽʜʦʤʘ 

ʧʦʯʘʪʢʦʚʘ ʘʤʧʣʽʪʫʜʘ 
oF  ʚʠʟʥʘʯʘʻʪʴʩʷ ʟ ʛʨʘʥʠʯʥʦʾ ʫʤʦʚʠ ʥʘ ʧʦʚʝʨʭʥʽ ʧʦʨʦʞ-

ʥʠʥʠ, ʜʝ ʟʘʜʘʥʝ ʛʘʨʤʦʥʽʯʥʝ ʢʦʣʠʚʘʥʥʷ ( ), i t

rr o or t p ews =- , ʽ ʜʦʨʽʚʥʶʻ  

 

( ) ( ) ( )(1) (1)
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ʊʦʜʽ ʧʦʰʠʨʝʥʥʷ ʮʠʣʽʥʜʨʠʯʥʦʾ ʭʚʠʣʽ ʨʘʜʽʘʣʴʥʦʛʦ ʟʤʽʱʝʥʥʷ ʦʧʠʩʫʻʪʴʩʷ 

ʚʞʝ ʜʚʦʤʘ ʬʫʥʢʮʽʷʤʠ ʍʘʥʢʝʣʷ ʧʝʨʰʦʛʦ ʽ ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ ʽ ʟʘʜʘʻʪʴʩʷ 

ʬʦʨʤʫʣʦʶ 

                 ( )
( ) ( ) ( )

( )(1)

1
(1) (1)

1

, .
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i to L
r L

L L o L o L o

o

p k
u r t H k r e

k k H k r H k r
r

w

m
m l

=

+ -

    (1.18) 

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʣʷ ʢʦʞʥʦʛʦ ʬʽʢʩʦʚʘʥʦʛʦ ʤʦʤʝʥʪʫ ʯʘʩʫ ʧʨʦʬʽʣʴ ʮʠʣʽʥʜʨ-

ʨʠʯʥʦʾ ʭʚʠʣʽ (1.18) ʧʦʚʪʦʨʶʻ ʛʨʘʬʽʢ ʬʫʥʢʮʽʾ ʍʘʥʢʝʣʷ ( )(1)

1 LH k r  (ʮʝʡ ʛʨʘʬʽʢ 

ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʧʦʚʝʨʭʥʽ ʧʦʨʦʞʥʠʥʠ 
or r=  ʽ ʟʘʢʽʥʯʫʻʪʴʩʷ ʚ ʥʝʩʢʽʥʯʝʥʥʦʩʪʽ). 

ɸʤʧʣʽʪʫʜʘ ʮʠʣʽʥʜʨʠʯʥʦʾ ʭʚʠʣʽ (1.18) ʟʤʝʥʰʫʻʪʴʩʷ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʚʽʜ-

ʩʪʘʥʽ, ʱʦ ʧʨʦʡʰʣʘ ʭʚʠʣʷ. ɼʣʷ ʚʝʣʠʢʠʭ ʚʽʜʩʪʘʥʝʡ ʧʦʰʠʨʝʥʥʷ ʮʽʻʾ ʮʠʣʽʥʜʨʠʯ-

ʥʦʾ ʭʚʠʣʽ ʾʾ ʧʘʨʘʤʝʪʨʠ ʙʫʜʫʪʴ ʜʫʞʝ ʙʣʠʟʴʢʠʤʠ ʜʦ ʧʘʨʘʤʝʪʨʽʚ ʚʽʜʧʦʚʽʜʥʦʾ 

ʧʣʦʩʢʦʾ ʧʦʟʜʦʚʞʥʦʾ ʭʚʠʣʽ (ʢʨʽʤ ʘʤʧʣʽʪʫʜʠ). 

1.4.  ʂʣʘʩʠʯʥʽ ʣʽʥʽʡʥʦ ʧʨʫʞʥʽ ʮʠʣʽʥʜʨʠʯʥʽ ʢʨʫʪʠʣʴʥʽ ʭʚʠʣʽ 

ʂʣʘʩʠʯʥʘ ʧʨʫʞʥʘ ʢʨʫʪʠʣʴʥʘ ʭʚʠʣʷ ʻ ʭʚʠʣʝʶ, ʷʢʘ ʚʠʥʠʢʘʻ  ʚ ʥʝʩʢʽʥʯʝʥ-

ʥʦʤʫ ʣʽʥʽʡʥʦ ʧʨʫʞʥʦʤʫ ʮʠʣʽʥʜʨʽ ʟʘʜʘʥʦʛʦ ʨʘʜʽʫʩʘ. ɿʚʠʯʘʡʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴ 
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ʩʷ ʮʠʣʽʥʜʨʠʯʥʘ ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ Or zj  ʫ ʪʘʢʠʡ ʩʧʦʩʽʙ, ʱʦ ʚʽʩʴ Oz ʚʠʙʠʨʘ 

ʶʪʴ ʟʘ ʚʽʩʴ ʮʠʣʽʥʜʨʘ [29,30,34]. 

ɻʦʣʦʚʥʠʤ ʧʨʠʧʫʱʝʥʥʷʤ ʻ ʪʝ, ʱʦ ʥʘ ʙʦʢʦʚʽʡ ʧʦʚʝʨʭʥʽ ʮʠʣʽʥʜʨʘ ʚʽʜʩʫʪʥʽ 

ʥʘʧʨʫʞʝʥʥʷ ( ) ( ) ( )0 0 0, , , , , , , , , 0rr r rzr z t r z t r z tjs j s j s j= = = 

ɼʘʣʽ ʦʙʤʝʞʠʤʦʩʴ ʨʦʟʛʣʷʜʦʤ ʜʚʦʤʘ ʯʘʩʪʠʥʥʠʤʠ ʚʠʧʘʜʢʘʤʠ. ʉʧʽʣʴʥʠʤ ʫ 

ʥʠʭ ʻ ʧʨʠʧʫʱʝʥʥʷ, ʱʦ ʟʤʽʱʝʥʥʷ ʥʝ ʟʘʣʝʞʘʪʴ ʚʽʜ ʢʫʪʘ j, ʪʦʙʪʦ, ʱʦ ʥʘʧʨʫʞʝʥʦ 

-ʜʝʬʦʨʤʦʚʘʥʠʡ ʩʪʘʥ, ʻ ʦʩʝʩʠʤʝʪʨʠʯʥʠʤ. ɺʽʜʨʽʟʥʷʶʪʴʩʷ ʚʠʧʘʜʢʠ ʦʙʤʝʞʝʥʥʷ-

ʤʠ ʱʦʜʦ ʚʠʜʫ ʟʤʽʱʝʥʴ. 

ʇʝʨʱʠʡ ʚʠʧʘʜʦʢ ʜʦʧʫʩʢʘʻ ʽʩʥʫʚʘʥʥʷ ʚ ʮʠʣʽʥʜʨʽ ʣʠʰʝ ʟʤʽʱʝʥʥʷ 

( , , )u r z tj ʽ ʽʥʰʽ ʚʚʘʞʘʶʪʴʩʷ ʚʽʜʩʫʪʥʽʤʠ ( , , ) ( , , ) 0r zu r z t u r z t= = 

ɼʨʫʛʠʡ ʚʠʧʘʜʦʢ ʜʦʧʫʩʢʘʻ ʽʩʥʫʚʘʥʥʷ ʟʤʽʱʝʥʴ ( , , ), ( , , ),r zu r z t u r z t ʘ ʪʨʝʪʻ 

ʟʤʽʱʝʥʥʷ ʚʚʘʞʘʻʪʴʩʷ ʚʽʜʩʫʪʥʽʤ ( , , ) 0u r z tj = . 

ʈʦʟʛʣʷʥʝʤʦ ʜʦʢʣʘʜʥʦ ʧʝʨʰʠʡ ʚʠʧʘʜʦʢ. ɼʣʷ ʮʴʦʛʦ ʟʘʧʠʰʝʤʦ ʨʽʚʥʷʥʥʷ 

ʨʫʭʫ (1.7) ʚ ʥʘʩʪʫʧʥʦʤʫ ʚʠʛʣʷʜʽ (ʜʣʷ ʽʟʦʪʨʦʧʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ) 

                          ( )
2

2
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u
u u

t
l m m r
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+ + D =

µ
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ʧʨʠ ʚʽʜʩʫʪʥʽʭ ʤʘʩʦʚʠʭ ʩʠʣʘʭ ʚ ʮʠʣʽʥʜʨʠʯʥʽʡ ʩʠʩʪʝʤʽ ʢʦʦʨʜʠʥʘʪ 
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j
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å õµ µ µ
D - - + + - =æ ö

µ µ µç ÷

µ µ
D + + - =

µ µ

                        (1.20) 

ʊʫʪ ʯʝʨʝʟD ʧʦʟʥʘʯʝʥʦ ʦʧʝʨʘʪʦʨ ʃʘʧʣʘʩʘ 

  
2 2 2

2 2 2 2

1 1

r r r r zj

µ µ µ µ
D= + + +
µ µ µ µ

 

ʘ ʯʝʨʝʟ l  ʧʦʟʥʘʯʝʥʘ ʜʠʣʘʪʘʮʽʷ 

 ( )
1 1

.z
r

u u
l ru

r r r z

j
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µµ µ
= + +
µ µ µ
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ʂʦʤʧʦʥʝʥʪʠ ʪʝʥʟʦʨʘ ʥʘʧʨʫʞʝʥʴ ʚʠʨʘʭʦʚʫʶʪʴʩʷ ʟʘ ʬʦʨʤʫʣʘʤʠ 

                            
2 , 2 , 2 ,

2 , 2 , 2 .

rr rr zz zz

r r rz rz z z

l l ljj jj

j j j j

s me l s me l s me l

s me s me s me

= + = + = +

= = =
 

ʗʢʱʦ ʫ ʨʽʚʥʷʥʥʷʭ ʨʫʭʫ (1.20) ʚʨʘʭʫʚʘʪʠ ʫʤʦʚʠ ʧʝʨʰʦʛʦ ʚʠʧʘʜʢʫ, ʪʦ 

ʨʽʚʥʷʥʥʷ ʩʧʨʦʱʫʶʪʴʩʷ ʽ ʟʘʣʠʰʘʻʪʴʩʷ ʣʠʰʝ ʦʜʥʝ ʨʽʚʥʷʥʥʷ ʱʦʜʦ ʟʤʽʱʝʥʥʷ uj 

                 
2 2 2

2 2 2 2 2

1 1 1
0,

T

u
r r r r z c t

j

å õµ µ µ µ
+ - + - =æ ö

µ µ µ µç ÷
  

2 .Tc
m

r

å õ
=æ ö

ç ÷
                       (1.21) 

 

ʈʦʟʚôʷʟʦʢ ʮʴʦʛʦ ʨʽʚʥʷʥʥʷ ʰʫʢʘʶʪʴ ʫ ʚʠʛʣʷʜʽ ʛʘʨʤʦʥʽʯʥʦʾ ʭʚʠʣʽ ʟ ʟʘʣʝʞʥʦʶ 

ʚʽʜ ʨʘʜʽʫʩʘ ʘʤʧʣʽʪʫʜʦʶ 

                                        
( )( , , ) ( ) .i kz tu r z t u r e w

j j

-=                                          (1.22) 

ʈʦʟʚôʷʟʦʢ ʜʽʡʩʥʦ ʽʩʥʫʻ, ʷʢʱʦ ʘʤʧʣʽʪʫʜʫ ʟʥʘʭʦʜʠʪʠ ʷʢ ʨʦʟʚôʷʟʦʢ ʪʘʢʦʛʦ ʟʚʠ-

ʯʘʡʥʦʛʦ ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ ʨʽʚʥʷʥʥʷ 

                           
'' ' 2 2

, , 2 2

1 1
0.rr ru u k k u

r r
j j j

å õ
+ + - - =æ ö

ç ÷
                                     (1.23) 

ʈʦʟʚôʷʟʦʢ, ʷʢʠʡ ʥʝ ʤʘʻ ʦʩʦʙʣʠʚʦʩʪʽ ʧʨʠ ʧʽʜʭʦʜʽ ʜʦ ʦʩʽ ʮʠʣʽʥʜʨʘ, ʙʫʜʝ 

ʪʘʢʠʤ: ʨʦʟʚóʷʟʦʢ, ʱʦ ʚʠʨʘʞʘʻʪʴʩʷ ʯʝʨʝʟ ʬʫʥʢʮʽʶ ɹʝʩʩʝʣʷ ʧʝʨʰʦʛʦ ʨʦʜʫ ʽ 

ʧʝʨʰʦʛʦ ʧʦʨʷʜʢʫ ( )u rj = ( )
0

1 ,u J rj bÖ ( )2 2

2 .k kb= -  

ʆʪʞʝ, ʨʦʟʚôʟ̫ʦʢ ʫ ʚʠʛʣʷʜʽ ʮʠʣʽʥʜʨʠʯʥʦʾ ʭʚʠʣʽ ʤʘʻ ʚʠʛʣʷʜ  

                                 ( )
0

( )

1( , , ) .i kz tu r z t u J r e w
jj b -= Ö                                           (1.24) 

ɺ ʥʴʦʤʫ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʚʠʟʥʘʯʝʥʝ ʭʚʠʣʴʦʚʝ ʯʠʩʣʦ k, ʘ ʦʪʞʝ ʽ ʬʘʟʦʚʘ ʰʚʠʜ-

ʢʽʩʪʴ. ʁʦʛʦ ʟʥʘʭʦʜʷʪʴ ʟ ʛʨʘʥʠʯʥʠʭ ʫʤʦʚ. ʃʝʛʢʦ ʙʘʯʠʪʠ, ʱʦ ʜʚʽ ʟ ʮʠʭ ʫʤʦʚ 

ʟʘʜʦʚʦʣʴʥʷʶʪʴʩʷ ʪʦʪʦʞʥʴʦ. ʎʝ ʚʠʜʥʦ ʟ ʪʦʛʦ, ʱʦ ʜʣʷ ʧʝʨʰʦʛʦ ʚʠʧʘʜʢʫ 

ʚʽʜʤʽʥʥʠʤ ʚʽʜ ʥʫʣʷ ʙʫʜʝ ʣʠʰʝ ʥʘʧʨʫʞʝʥʥʷ rjs . 
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ʇʽʜʩʪʘʥʦʚʢʘ ʨʦʟʚôʷʟʢʫ (1.24) ʚ ʛʨʘʥʠʯʥʽ ʫʤʦʚʠ ʜʘʻ ʪʨʘʥʩʮʝʥʜʝʥʪʥʝ 

ʨʽʚʥʷʥʥʷ ʜʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʚʝʣʠʯʠʥʠ 
0rb     

                                        ( ) ( )0 0 0 1 02r J r J rb b b=                                               (1.25) 

 ʊʘʢʠʤ ʯʠʥʦʤ, ʢʨʫʪʠʣʴʥʘ ʭʚʠʣʷ ʻ ʛʘʨʤʦʥʽʯʥʦʶ ʽ ʧʦʰʠʨʶʻʪʴʩʷ ʟʽ ʩʪʘʣʦʶ 

ʬʘʟʦʚʦʶ ʰʚʠʜʢʽʩʪʶ, ʘʣʝ ʪʘʢʠʭ ʰʚʠʜʢʦʩʪʝʡ ʙʫʜʝ ʧʝʚʥʘ ʟʣʽʯʝʥʥʘ (ʜʠʩʢʨʝʪʥʘ) 

ʤʥʦʞʠʥʘ. ɼʨʫʛʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʢʨʫʪʠʣʴʥʦʾ ʭʚʠʣʽ ʟʤʽʱʝʥʥʷ ujʻ ʟʤʽʥʥʽʩʪʴ 

ʘʤʧʣʽʪʫʜʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʘʜʽʫʩʘ. 

 ɺʩʽ ʚʽʜʟʥʘʯʝʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʟʙʝʨʽʛʘʶʪʴʩʷ ʽ ʜʣʷ ʮʠʣʽʥʜʨʠʯʥʦʾ ʭʚʠʣʽ 

ʥʘʧʨʫʞʝʥʥʷ rjs  

                         ( ) ( )( )
0

( )

1 0( , , ) 2 .i kz t

r r z t u J r rJ r e w
jjs b b b -= -                          (1.26) 

ʆʩʢʽʣʴʢʠ ʥʘʧʨʫʞʝʥʥʷ rjs ʭʘʨʘʢʪʝʨʠʟʫʻ ʢʨʫʯʝʥʥʷ, ʪʦ ʚ ʤʝʭʘʥʽʮʽ ʧʨʦ ʭʚʠʣʶ 

(1.26) ʛʦʚʦʨʷʪʴ ʷʢ ʧʨʦ ʢʨʫʪʠʣʴʥʫ ʭʚʠʣʶ.   

 

1.5. ʅʝʦʙʭʽʜʥʘ ʧʦʧʝʨʝʜʥʷ ʽʥʬʦʨʤʘʮʽʷ ʱʦʜʦ ʥʝʣʽʥʽʡʥʦʛʦ ʧʨʫʞʥʦʛʦ 

ʜʝʬʦʨʤʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ 

 

1.5.1. ʇʨʦ ʧʦʜʽʣ ʪʝʦʨʝʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʧʨʫʞʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʜʝʬʦʨʤʘʮʽʡ 

ʥʘ ʪʨʠ ʛʨʫʧʠ  

 ɺ ʢʣʘʩʠʯʥʘ ʤʝʭʘʥʽʢʘ ʤʘʪʝʨʽʘʣʽʚ ʪʝʦʨʝʪʠʯʥʽ ʤʦʜʝʣʽ ʧʨʫʞʥʦʛʦ ʜʝʬʦʨʤʫ- 

ʚʘʥʥʷ ʨʦʟʜʽʣʷʶʪʴ ʥʘ ʪʨʠ ʛʨʫʧʠ. ɺʽʜʧʦʚʽʜʥʦ ʽ ʩʪʚʦʨʝʥʽ ʜʣʷ ʥʠʭ ʥʘʩʪʫʧʥʽ ʥʘʟʚʠ: 

ʛʽʧʝʨʧʨʫʞʥʽ, ʧʨʫʞʥʽ ʽ ʛʽʧʦʧʨʫʞʥʽ ʤʘʪʝʨʽʘʣʠ. ʇʨʠʩʪʘʚʢʘ ʛʽʧʝʨ - ʦʟʥʘʯʘʻ ʩʠʣʴʥʝ 

ʟʙʽʣʴʰʝʥʥʷ ʯʦʛʦ-ʥʝʙʫʜʴ ʧʨʦʪʠ ʥʦʨʤʠ ʽ ʧʨʠʩʪʘʚʢʘ ʛʽʧʦ - ʦʟʥʘʯʘʻ ʩʠʣʴʥʝ ʟʤʝʥ- 

ʰʝʥʥʷ ʯʦʛʦ-ʥʝʙʫʜʴ ʧʨʦʪʠ ʥʦʨʤʠ. ʊʦʤʫ ʚʚʘʞʘʻʪʴʩʷ, ʱʦ ʛʽʧʝʨʧʨʫʞʥʽ ʤʘʪʝʨʽʘʣʠ 

ʤʘʶʪʴ ʚʣʘʩʪʠʚʽʩʪʴ ʧʨʫʞʥʦʩʪʽ ʚ ʙʽʣʴʰʽʡ ʩʪʝʧʝʥʽ, ʥʽʞ ʧʨʫʞʥʽ, ʪʦʜʽ ʷʢ ʛʽʧʦʧʨʫʞ  

ʥʽ ʤʘʶʪʴ ʚʣʘʩʪʠʚʽʩʪʴ ʧʨʫʞʥʦʩʪʽ ʚ ʤʝʥʰʽʡ ʩʪʝʧʝʥʽ, ʥʽʞ ʧʨʫʞʥʽ [76]. 

ɻʽʧʝʨʧʨʫʞʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʦʟʥʘʢʦʶ, ʟʛʽʜʥʦ ʷʢʦʶ ʧʠʪʦʤʘ 

ʚʥʫʪʨʽʰʥʷ ʝʥʝʨʛʽʷ (ʝʥʝʨʛʽʷ ʧʨʫʞʥʦʛʦ ʜʝʬʦʨʤʫʚʘʥʥʷ, ʧʦʪʝʥʮʽʘʣ) W  ʻ  ʘʥʘʣʽ- 

ʪʠʯʥʦʶ ʬʫʥʢʮʽʻʶ ʢʦʤʧʦʥʝʥʪʽʚ ʪʝʥʟʦʨʘ ʜʝʬʦʨʤʘʮʽʡ, ʚʽʜʥʝʩʝʥʠʭ ʜʦ ʧʨʠʨʦʜ-
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ʥʦʛʦ ʩʪʘʥʫ. ɿ ʪʦʯʢʠ ʟʦʨʫ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʬʦʨʤʘʣʽʟʤʫ, ʘʥʘʣʽʪʠʯʥʽʩʪʴ ʝʥʝʨʛʽʾ 

( )nmW e  ʜʦʟʚʦʣʷʻ  ʧʨʝʜʩʪʘʚʠʪʠ  ʚʥʫʪʨʽʰʥʶ ʝʥʝʨʛʽʶ, ʟʘʣʝʞʥʫ ʚʽʜ ʰʝʩʪʠ ʥʝʟʘ-

ʣʝʞʥʠʭ ʟʤʽʥʥʠʭ 
IKe , ʫ ʚʠʛʣʷʜʽ ʨʦʟʢʣʘʜ ʫ ʨʷʜ ʊʝʡʣʦʨʘ ʚ ʦʢʦʣʽ "ʪʦʯʢʠ" ʟ ʥʫʣʴʦ-

ʚʠʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ 0IKe =  (ʧʨʠ ʮʴʦʤʫ ʧʦʢʣʘʜʘʻʪʴʩʷ, ʱʦ ʜʚʘ ʧʝʨʰʠʭ ʯʣʝʥʠ 

ʨʷʜʫ ʜʦʨʽʚʥʶʶʪʴ ʥʫʣʶ) [1-4] 

 

                                                          

( ) ( )( )

( )( )

2

0

3

0

1 2!

1 3! .

IK

IK

IK ij kl ijkl ij kl

ij kl mn ijklmn ij kl mn

W W C

W C

e

e

e e e e e

e e e e e e

=

=

è ø= µ µ µ ¹ +
é ùê ú

è ø+ µ µ µ µ ¹ +
é ùê ú

                              (1.27)  

ɺʝʣʠʢʽ ʪʨʫʜʥʦʱʽ ʚ ʧʦʙʫʜʦʚʽ ʥʝʣʽʥʽʡʥʠʭ ʤʦʜʝʣʝʡ ʚʠʥʠʢʘʶʪʴ ʧʨʠ 

ʧʝʨʝʭʦʜʽ ʚʽʜ  ʣʽʥʽʡʥʦʛʦ ʟʘʢʦʥʫ ɻʫʢʘ ʜʦ ʙʽʣʴʰ ʩʢʣʘʜʥʠʭ ʥʝʣʽʥʽʡʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ 

ʷʢ ʜʣʷ ʽʟʦʪʨʦʧʥʠʭ, ʪʘʢ ʽ ʜʣʷ ʘʥʽʟʦʪʨʦʧʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ʇʨʦʩʪʽʰʝ ʧʨʘʮʶʚʘʪʠ ʟ 

ʽʟʦʪʦʧʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ.  

ɼʣʷ ʽʟʦʪʨʦʧʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʧʨʫʞʥʽ ʩʪʘʣʽ ʻ ʪʘʢʠʤʠ 

 

                       2 ,ijkl ij kl ijklC Ild d m¹ +   ( )( )1 2 ,ijkl ik jl il jkI d d d d= +  

                    

( )

( )( )

2 2

1 2 .

ijklmn ij kl mn ij klmn kl mnij mn ijkl

ik jlmn il jkmn jk ilmn jl ikmn

C C B I I I

A I I I I

d d d d d d

d d d d

= + + + +

+ + + +
 

 

ɺ ʧʦʟʥʘʯʝʥʥʷʭ ʌʦʡʭʪʘ ,ijkl IJ ijklmn IJKC C C C¹ ¹  ʽ ʜʣʷ ʚʠʧʘʜʢʫ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʽʟʦʪʨʦʧʽʾ ʚʥʫʪʨʽʰʥʷ ʝʥʝʨʛʽʷ (1.27) ʤʘʻ ʚʠʛʣʷʜ 

 

                                               

( ) ( )( )

( ) ( )

2 2

12 11 12

2 3

456 144 123

( ) 1 2 ( ) 1 2 ( )

4 3 ( ) 1 6 ( )

ik mm ik

ik im km ik mm mm

W C C C

C C C

e e e

e e e e e e

= + - +

+ + + +
           (1.28)              

 

ʅʘʡʙʽʣʴʰ ʟʘʩʪʦʩʦʚʥʠʤʠ ʻ ʧʦʪʝʥʮʽʘʣʠ ʄʝʨʥʘˇʘʥʘ, ʈʽʚʣʽʥʘ-ʉʘʫʥʜʝʨʩʘ, 

ʄʫʥʽ, ʁʦʥʘ, ɹʣʝʪʮʘ-ʂʦ, ʍʘʟʘʥʦʚʠʯʘ, ʊʨʝʣʦʘʨʘ, ʆˇʜʝʥʘ-ʉʘʫʥʜʝʨʩʘ, ʉʽʥʴʡʦʨʽʥʽ.  

ɺʩʽ ʮʽ ʤʦʜʝʣʽ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʥʘ ʦʩʥʦʚʽ ʫʤʦʛʣʷʜʥʠʭ ʤʽʨʢʫʚʘʥʴ (ʟʘ ʚʠʨʘʟʦʤ 

ʃʫʨ'ʝ [2,39]), ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʪʝʦʨʝʪʠʯʥʠʭ ʧʦʙʫʜʦʚ ʬʝʥʦʤʝʥʦʣʦʛʽʯʥʦʛʦ ʭʘʨʘʢ-

ʪʝʨʫ ʽ ʧʨʠʧʫʩʢʘʶʪʴ ʚ ʢʽʥʮʝʚʦʤʫ ʨʘʭʫʥʢʫ, ʚʠʟʥʘʯʝʥʥʷ ʧʨʠʩʫʪʥʽʭ ʚ ʧʦʪʝʥʮʽʘʣʘʭ 



57 

ʬʽʟʠʯʥʠʭ ʧʦʩʪʽʡʥʠʭ, ʤʝʪʦʜʘʤʠ ʷʢʽ ʥʝ ʧʦʚ'ʷʟʘʥʽ ʟ ʬʝʥʦʤʝʥʦʣʦʛʽʯʥʠʤʠ 

ʤʽʨʢʫʚʘʥʥʷʤʠ (ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʩʧʦʩʦʙʘʤʠ). 

1.5.2. ʆʩʥʦʚʥʽ ʬʘʢʪʠ ʟ ʧʦʙʫʜʦʚʠ ʥʝʣʽʥʽʡʥʦʾ ʪʝʦʨʽʾ ʧʨʫʞʥʦʩʪʽ 

ɺ ʪʝʦʨʽʾ ʜʝʬʦʨʤʫʚʘʥʥʷ ʪʽʣʘ  ʷʢ ʟʤʽʥʠ ʡʦʛʦ ʧʦʯʘʪʢʦʚʦʾ ʬʦʨʤʠ ʚʠʢʦʨʠʩ-

ʪʦʚʫʶʪʴ ʧʦʥʷʪʪʷ, ʧʦʚôʷʟʘʥʽ ʩ ʛʝʦʤʝʪʨʽʻʶ ʪʽʣʘ (ʢʽʥʝʤʘʪʠʯʥʽ) ʽ ʧʦʚ'ʷʟʘʥʽ ʟ 

ʜʽʶʯʠʤʠ ʥʘ ʪʽʣʦ ʽ ʚʩʝʨʝʜʠʥʽ ʪʽʣʘ ʩʠʣʘʤʠ (ʢʽʥʝʪʠʯʥʽ) [1,2,3,63,65,76]. ʊʽʣʦ ʚ 

ʤʝʭʘʥʽʮʽ ʟʘʜʘʶʪʴ ʷʢ ʦʙʣʘʩʪʴ ʪʨʠʚʠʤʽʨʥʦʛʦ ʧʨʦʩʪʦʨʫ 3R ,ʚ ʢʦʞʥʽʡ ʪʦʯʮʽ ʷʢʦʛʦ 

ʟʘʜʘʥʘ ʛʫʩʪʠʥʘ ʤʘʩʠ .r ɺ 3R  ʤʦʞʝ ʙʫʪʠ ʟʘʜʘʥʘ ʣʘʛʨʘʥʞʝʚʘ{ }kx  ʯʠ ʝʡʣʝʨʦʚʘ 

ʩʠʩʪʝʤʠ ʢʦʦʨʜʠʥʘʪ { }kX . 

ɼʦ ʧʦʥʷʪʴ ʢʽʥʝʤʘʪʠʢʠ ʚʽʜʥʦʩʷʪʴ ʢʦʥʬʽʛʫʨʘʮʽʶc, ʚʝʢʪʦʨ ʟʤʽʱʝʥʥʷ u= 

{ }ku=  ʪʝʥʟʦʨ ʜʝʬʦʨʤʘʮʽʡ 
ike  ʽ ʪʝʥʟʦʨ ʧʦʚʦʨʦʪʽʚ 

ikw. ɼʦ ʧʦʥʷʪʴ ʢʽʥʝʪʠʢʠ ʚʽʜ-

ʥʦʩʷʪʴ ʟʦʚʥʽʰʥʽ ʽ ʚʥʫʪʨʽʰʥʽ ʩʠʣʠ, ʚʢʣʶʯʘʶʯʠ ʪʝʥʟʦʨʠ ʚʥʫʪʨʽʰʥʽʭ 

ʥʘʧʨʫʞʝʥʴ.  

ʂʦʥʬʽʛʫʨʘʮʽʶ ʪʽʣʘ ʚ ʤʦʤʝʥʪ ʯʘʩʫ t  ʥʘʟʠʚʘʶʪʴ ʘʢʪʫʘʣʴʥʦʶ, ʪʦʜʽ ʷʢ ʢʦʥ-

ʬʽʛʫʨʘʮʽʶ ʪʽʣʘ ʚ ʜʦʚʽʣʴʥʦ ʦʙʨʘʥʠʡ ʧʦʯʘʪʢʦʚʠʡ ʤʦʤʝʥʪ ʯʘʩʫ 
ot  ʥʘʟʠʚʘʶʪʴ 

ʚʽʜʣʽʢʦʚʦʶ.  

ɺʝʣʠʯʠʥʘ ʜʝʬʦʨʤʘʮʽʾ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʚʝʣʠʯʠʥʦʶ ʛʨʘʜʽʻʥʪʽʚ ʜʝʬʦʨʤʘʮʽʾ 

,i ku . ʗʢʱʦ ʚʦʥʠ ʤʘʣʽ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʦʜʠʥʠʮʝʶ ,| | 1i ku , ʪʦ ʚʽʜʧʦʚʽʜʥʽ ʜʝʬʦʨ-

ʤʘʮʽʾ ʥʘʟʠʚʘʶʪʴ ʤʘʣʠʤʠ. ʇʨʠ ʮʴʦʤʫ ʜʝʬʦʨʤʘʮʽʾ ʤʦʞʫʪʴ ʟʘʣʠʰʘʪʠʩʷ 

ʥʝʣʽʥʽʡʥʠʤʠ [21], ʱʦ, ʟʦʢʨʝʤʘ, ʩʧʨʘʚʝʜʣʠʚʦ ʚ ʨʘʟʽ ʤʦʜʝʣʽ ʄʝʨʥʘˇʘʥʘ. ʋ ʨʘʟʽ 

ʤʘʣʠʭ ʜʝʬʦʨʤʘʮʽʡ ʢʦʤʧʦʥʝʥʪʠ ʪʝʥʟʦʨʽʚ ʜʝʬʦʨʤʘʮʽʾ ʽ ʦʙʝʨʪʘʥʴ ʥʘʩʪʽʣʴʢʠ 

ʤʘʣʽ, ʱʦ ʬʦʨʤʠ ʥʝʜʝʬʦʨʤʦʚʘʥʦʛʦ ʽ ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʪʽʣʘ ʤʦʞʫʪʴ ʥʘʙʣʠʞʝʥʦ 

ʚʚʘʞʘʪʠʩʷ ʦʜʥʘʢʦʚʠʤʠ.  

ʇʦʤʽʨʥʽ ʜʝʬʦʨʤʘʮʽʾ ʟʘʜʘʶʪʴʩʷ ʨʽʟʥʠʤʠ ʦʙʤʝʞʝʥʥʷʤʠ ʥʘ ʾʭ ʚʝʣʠʯʠʥʫ. 

ʅʘʧʨʠʢʣʘʜ, ʚ ʨʦʙʦʪʽ [6] ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʧʦʤʽʨʥʦ ʚʝʣʠʢʽ ʜʝʬʦʨʤʘʮʽʾ, ʚ ʜʘʥʽʡ 

ʨʦʙʦʪʽ ʚʚʘʞʘʶʪʴ ʧʦʤʽʨʥʦ ʤʘʣʠʤʠ ʪʘʢʽ ʜʝʬʦʨʤʘʮʽʾ, ʷʢʽ ʚ ʨʘʟʽ ʧʨʦʩʪʦʛʦ ʟʩʫʚʫ 

ʧʝʨʝʚʠʱʫʶʪʴ ʟʥʘʯʝʥʥʷ ʢʫʪʘ ʟʩʫʚʫ, ʧʨʠʡʥʷʪʽ ʧʨʠ ʟʘʤʽʥʽ ʪʘʥʛʝʥʩʘ ʢʫʪʘ ʟʩʫʚʫ 

ʩʘʤʠʤ ʢʫʪʦʤ ʘʙʦ ʚ ʨʘʟʽ ʦʙ'ʻʤʥʦʛʦ ʩʪʠʩʥʝʥʥʷ ʧʨʠʟʚʦʜʷʪʴ ʜʦ  ʩʣʘʙʢʦʾ  ʟʤʽʥʠ ʧʦ- 
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ʯʘʪʢʦʚʦʛʦ ʦʜʠʥʠʯʥʦʛʦ ʦʙôʻʤʫ. 

ɺʝʣʠʢʽ ʜʝʬʦʨʤʘʮʽʾ ʨʦʟʫʤʽʶʪʴ ʷʢ ʪʘʢʽ, ʢʦʣʠ ʢʦʤʧʦʥʝʥʪʠ ʪʝʥʟʦʨʽʚ ʜʝʬʦʨ- 

ʤʘʮʽʾ ʽ ʦʙʝʨʪʘʥʴ ʥʘʩʪʽʣʴʢʠ ʚʝʣʠʢʽ, ʱʦ ʬʦʨʤʘ ʥʝʜʝʬʦʨʤʦʚʘʥʦʛʦ ʽ ʜʝʬʦʨʤʦ-

ʚʘʥʦʛʦ ʪʽʣʘ ʽʩʪʦʪʥʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ. 

ʄʦʜʝʣʴ ʄʝʨʥʘˇʘʥʘ ʟʘʩʪʦʩʦʚʥʘ ʜʦ ʚʩʽʭ ʪʨʴʦʭ ʪʠʧʽʚ ʜʝʬʦʨʤʘʮʽʡ. 

ʇʨʠ ʦʧʠʩʽ ʤʦʜʝʣʽ ʄʝʨʥʘˇʘʥʘ ʟʘʟʚʠʯʘʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʝʥʟʦʨ ʜʝʬʦʨ-

ʤʘʮʽʾ ʂʦʰʽ-ɻʨʽʥʘ, ʷʢʠʡ ʟʘʜʘʻʪʴʩʷ ʟʘ ʚʽʜʦʤʠʤ ʚʝʢʪʦʨʦʤ ʧʝʨʝʤʽʱʝʥʴ ( ),ku x t  ʚ 

ʣʘʛʨʘʥʞʝʚʽʡ ʩʠʩʪʝʤʽ ʢʦʦʨʜʠʥʘʪ{ }kx  ʽ ʚ ʚʽʜʣʽʢʦʚʽʡ ʢʦʥʬʽʛʫʨʘʮʽʾ  

 

                                                                                     ( )( )( ), , , ,, 1 2nm k n m m n n i i mx t u u u ue = + + .                          (1.29) 

 

1.6. ʅʝʣʽʥʽʡʥʠʡ ʧʦʪʝʥʮʽʘʣ ʄʝʨʥʘˇʘʥʘ. ʅʝʦʙʭʽʜʥʽ ʤʘʪʝʤʘʪʠʯʥʽ ʽ 

ʬʽʟʠʯʥʽ ʧʦʥʷʪʪʷ 

 

1.6.1. ʄʘʪʝʤʘʪʠʯʥʽ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʧô̫ ʪʠʢʦʥʩʪʘʥʪʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ 

ʄʝʨʥʘˇʘʥʘ. ʇʨʫʞʥʽ ʢʦʥʩʪʘʥʪʠ. ɺʘʞʣʠʚʘ ʽʥʬʦʨʤʘʮʽʷ ʜʣʷ ʽʥʞʝʥʝʨʥʠʭ 

ʨʦʟʨʘʭʫʥʢʽʚ ʫ ʷʢʠʭ ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʨʘʭʫʚʘʪʠ ʥʝ ʣʽʥʽʡʥʽʩʪʴ 

ʜʝʬʦʨʤʫʚʘʥʥʷ. 

ɼʘʥʘ ʤʦʜʝʣʴ ʦʩʥʦʚʘʥʘ ʥʘ ʧʨʫʞʥʦʤʫ ʧʦʪʝʥʮʽʘʣʽ, ʟʘʧʨʦʧʦʥʦʚʘʥʦʤʫ 

ʌʨʝʥʩʽʩʦʤ ɼʦʤʽʥʽʢʦʤ ʄʝʨʥʘˇʘʥʦʤ [73]. ʇʨʫʞʥʠʡ ʧʦʪʝʥʮʽʘʣ ʄʝʨʥʘˇʘʥʘ ʻ ʢʫ-

ʙʽʯʥʠʤ ʱʦʜʦ ʪʝʥʟʦʨʘ ʜʝʬʦʨʤʘʮʽʡ. ʅʘʡʯʘʩʪʽʰʝ ʚʽʥ ʟʘʧʠʩʫʻʪʴʩʷ ʯʝʨʝʟ ʢʦʤʧʦ-

ʥʝʥʪʪʠ ʥʝʣʽʥʽʡʥʦʛʦ ʪʝʥʟʦʨʘ ʜʝʬʦʨʤʘʮʽʡ ˆʨʽʥʘ ( )( ), , , ,1 2ik i k k i m i m ku u u ue= + +  

                                                                

( )

( ) ( )

2 2

2 3

( ) 1 2 ( ) ( )

1 3 ( ) 1 3 ( )

ik mm ik

ik im km ik mm mm

W

A B C

e l e m e

e e e e e e

= + +

+ + +
                                      (1.30) 

 

ʘʙʦ ʯʝʨʝʟ ʧʝʨʰʽ ʘʣʛʝʙʨʘʾʯʥʽ ʽʥʚʘʨʽʘʥʪʠ 
kI  ʮʴʦʛʦ ʪʝʥʟʦʨʘ 

                                                                   
2 3

1 2 3 1 2 3 1 2 1

1 1 1
( , , )

2 3 3
W I I I I I AI BI I CIl m= + + + + .                (1.31)     

ʊʫʪ  ( ) ( ) ( )
2 3

1 2 3tr , tr , tr ;ik ik ikI I Ie e eè ø è ø= = =
ê ú ê ú

 ,  l m ʻ   ʧʨʫʞʥʠʤʠ  ʧʦʩʪʽʡʥʠʤʠ  
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ʃʷʤʝ (ʧʦʩʪʽʡʥʠʤʠ ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ), ,  ,  A B C ʻ ʧʨʫʞʥʠʤʠ ʧʦʩʪʽʡʥʠʤʠ 

ʄʝʨʥʘˇʘʥʘ (ʧʦʩʪʽʡʥʠʤʠ ʪʨʝʪʴʦʛʦ ʧʦʨʷʜʢʫ). 

ʅʝʦʙʭʽʜʥʦ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʪʝ, ʱʦ ʚʠʨʘʟ (1.30) ʚʽʜʧʦʚʽʜʘʻ ʪʦʯʥʦʤʫ 

ʧʨʝʜʩʪʘʚʣʝʥʥʽ ʚʥʫʪʨʽʰʥʴʦʾ ʝʥʝʨʛʽʾ ʫ ʚʠʛʣʷʜʽ ʨʷʜʫ ʊʝʡʣʦʨʘ. ʊʘʢʦʞ ʽʩʥʫʻ ʟʚ'ʷ-

ʟʦʢ ʤʽʞ ʧʦʩʪʽʡʥʠʤʠ 
IJKC  ʠ , ,A B C 

                                                          

( ) ( )

( ) ( )

111 112 123

144 166 456

2 3 , 2 , 2 ,

, 1 2 , 1 4 .

C A B C C B C C C

C B C A B C A

= + + = + =

= = + =
                             (1.32)       

ʄʦʜʝʣʴ ʄʫʨʥʘˇʘʥʘ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʢʣʘʩʠʯʥʦʶ ʚ ʥʝʣʽʥʽʡʥʽʾ ʪʝʦʨʽʾ ʛʽʧʝʨ-

ʧʨʫʞʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʚʦʥʘ ʚʨʘʭʦʚʫʻ ʚʩʽ ʢʚʘʜʨʘʪʠʯʥʽ ʽ ʢʫʙʽʯʥʽ ʩʢʣʘʜʦʚʽ ʟ ʬʦʨ-

ʤʫʣʠ (1.30) ʽ ʦʧʠʩʫʻ ʜʝʬʦʨʤʫʚʘʥʥʷ ʚʝʣʠʢʦʛʦ ʢʣʘʩʫ ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʪʘ ʽʥʰʠʭ 

ʤʘʪʝʨʽʘʣʽʚ. ʗʢʱʦ ʦʙ'ʻʜʥʘʪʠ ʜʘʥʽ ʧʨʦ ʧʦʩʪʽʡʥʽ ʤʦʜʝʣʽ ʄʫʨʥʘˇʘʥʘ, ʱʦ ʧʨʠʚʝ-

ʜʝʥʽ ʚ ʢʥʠʛʘʭ [1, 2, 26], ʪʦ ʦʪʨʠʤʘʻʤʦ ʜʦʩʠʪʴ ʧʦʚʥʫ ʽʥʬʦʨʤʘʮʽʶ ʜʣʷ ʜʝʩʷʪʢʽʚ 

ʤʘʪʝʨʽʘʣʽʚ. ʗʢ ʚʠʧʣʠʚʘʻ ʟ [1, 2, 10, 26], ʚ ʥʘʚʝʜʝʥʠʭ ʪʘʤ ʪʘʙʣʠʮʷʭ, ʧʦʩʪʽʡʥʠʭ 

ʤʦʜʝʣʽ ʄʫʨʥʘˇʘʥʘ, ʜʚʽ ʧʦʩʪʽʡʥʽ ʃʷʤʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʥʘʯʝʥʥʷʤ, ʚʠʟʥʘʯʝʥʠʤ 

ʜʣʷ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʚ ʨʘʤʢʘʭ ʤʦʜʝʣʽ ʣʽʥʽʡʥʦʾ ʪʝʦʨʽʾ ʧʨʫʞʥʦʩʪʽ, ʪʦʜʽ 

ʷʢ ʪʨʠ ʧʦʩʪʽʡʥʽ ʄʫʨʥʘˇʘʥʘ ʚʠʟʥʘʯʘʣʠʩʷ ʟ ʜʦʩʣʽʜʽʚ ʟ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʭʚʠʣʴ.                 

ʗʢ ʚʠʧʣʠʚʘʻ ʟ ʬʦʨʤʫʣ (1.30) ʽ (1.31), ʚʦʥʠ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʥʘʡʙʽʣʴʰ 

ʧʦʚʥʽ ʧʨʝʜʩʪʘʚʣʝʥʥʷ  ʧʨʫʞʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʜʣʷ ʛʽʧʝʨʧʨʫʞʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʚ 

ʨʘʤʢʘʭ ʥʝʭʪʫʚʘʥʥʷ ʜʦʜʘʥʢʘʤʠ ʚʽʜ ʯʝʪʚʝʨʪʦʛʦ ʽ ʜʘʣʽ ʧʦʨʷʜʢʽʚ ʫ ʟʘʧʠʩʽ 

ʚʥʫʪʨʽʰʥʴʦʾ ʝʥʝʨʛʽʾ ʯʝʨʝʟ ʨʷʜ ʊʝʡʣʦʨʘ.  

ʊʦʤʫ ʧóʷʪʠʢʦʥʩʪʘʥʪʥʘ ʤʦʜʝʣʴ ʄʝʨʥʘˇʘʥʘ ʻ ʥʘʡʙʽʣʴʰ ʧʦʚʥʦʶ ʤʦʜʝʣʣʶ 

ʥʝʣʽʥʽʡʥʦʛʦ ʜʝʬʦʨʤʫʚʘʥʥʷ ʟ ʢʫʙʽʯʥʦʶ ʥʝʣʽʥʽʡʥʽʩʪʶ. ɺʦʥʘ ʚʨʘʭʦʚʫʻ ʚʩʽ ʪʨʠ 

ʧʝʨʰʽ ʽʥʚʘʨʽʘʥʪʠ ʪʝʥʟʦʨʘ ʜʝʬʦʨʤʘʮʽʡ.   

ʏʘʩʦʤ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʽʥʰʽ ʧʨʝʜʩʪʘʚʣʝʥʥʷ:  

 ( )2 3

1 2 3 1 2 3 1 2 1

1 2
( , , ) 2 2 2 ,

2 3

l m
W I I I I I nI mI I Il m m

+
= + - + - +   

                                                             
2 3

1 2 3 1 2 3 3 2 1 2 1 1

1 4 1
( , , ) ,

2 3 6
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W I I I I I I bI I Il m= + + + + 

  

ɺ (1.33) ʚʠʢʦʨʠʩʪʘʥʽ ʛʦʣʦʚʥʽ ʽʥʚʘʨʽʘʥʪʠ 
kI  ʪʝʥʟʦʨʘ ʜʝʬʦʨʤʘʮʽʡ ɻʨʽʥʘ. 

         ʇʨʫʞʥʽ ʧʦʩʪʽʡʥʽ ʪʨʝʪʴʦʛʦ ʧʦʨʷʜʢʫ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʧʨʝʜʩʪʘʚ- 

ʚʣʝʥʥʷʭ (1.30), ʻ ʟʨʫʯʥʠʤʠ ʚ ʧʝʚʥʠʭ ʟʘʜʘʯʘʭ ʤʝʭʘʥʽʢʠ ʽ ʧʨʠ ʧʝʚʥʠʭ ʝʢʩʧʝʨʠ-

ʤʝʥʪʘʭ ʱʦʜʦ ʥʝʣʽʥʽʡʥʦʛʦ ʜʝʬʦʨʤʫʚʘʥʥʷ. 

ɺ ʦʩʥʦʚʥʠʭ ʥʘʫʢʦʚʠʭ ʤʦʥʦʛʨʘʬʽʷʭ ʟ ʥʝʣʽʥʽʡʥʦʾ ʪʝʦʨʽʾ ʧʨʫʞʥʦʩʪʽ ʫ ʷʢʠʭ 

ʜʝʪʘʣʴʥʦ ʦʧʠʩʘʥʘ ʤʦʜʝʣʴ ʄʝʨʥʘʛʘʥʘ (ʜʘʣʽ ʪʘʢʠʤʠ ʚʚʘʞʘʪʠʤʝʤʦ ʤʦʥʦʛʨʘʬʽʾ 

ʃʫʨôʻ [39], ɻʫʟʷ [19, 23] ʪʘ ɻʘʫʢʘ [24]) ʜʘʻʪʴʩʷ ʪʘʙʣʠʮʷ ʧʝʨʝʭʦʜʫ ʚʽʜ ʦʜʥʽʻʾ ʟ 

ʮʠʭ ʩʠʩʪʝʤ ʜʦ ʽʥʰʦʾ. ʎʷ ʪʘʙʣʠʮʷ ʧʦʢʘʟʘʥʘ ʥʠʞʯʝ, ʚʦʥʘ ʩʢʦʧʽʡʦʚʘʥʘ ʟ ʢʥʠʛʠ 

ɻʫʟʷ [19,23]  (ʜʠʚ. ʪʝʞ [13]). 

ʂʦʥʩʪʘʥʪʠ ,  ,  l m n ,  ,  A B C 1n , 2n , 3n  ,  ,  a b c 
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ʊʘʙ.1.1. ʊʘʙʣʠʮʷ ʧʝʨʝʭʦʜʫ ʚʽʜ ʦʜʥʽʻʾ ʽʟ ʩʠʩʪʝʤ ʜʦ ʽʥʰʦʾ. 

ɼʦʨʝʯʥʦ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ, ʱʦ ʤʦʜʝʣʴ ʧʨʫʞʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ  ʄʝʨʥʘˇʘʥʘ, ʻ 

ʢʦʨʠʩʥʦʶ ʧʨʠ ʽʥʞʝʥʝʨʥʠʭ ʨʦʟʨʘʭʫʥʢʘʭ, ʫ ʷʢʠʭ ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʨʘʭʦ-

ʚʫʚʘʪʠ ʥʝʣʽʥʽʡʥʽʩʪʴ ʜʝʬʦʨʤʫʚʘʥʥʷ. ʆʩʥʦʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʥʘʩʪʫʧʥʽ: 

1. ɺʽʥ ʻ ʦʩʥʦʚʦʶ ʜʣʷ ʤʦʜʝʣʽ ʄʝʨʥʘˇʘʥʘ ʥʝʣʽʥʽʡʥʦʛʦ ʧʨʫʞʥʦʛʦ 

ʜʝʬʦʨʤʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ.  

2. ʅʘ ʜʘʥʠʡ ʯʘʩ ʮʝʡ ʧʦʪʝʥʮʽʘʣ ʻ ʥʘʡʯʘʩʪʽʰʝ ʟʘʩʪʦʩʦʚʥʠʤ ʚ ʟʘʜʘʯʘʭ ʧʨʦ 

ʥʝʣʽʥʽʡʥʝ ʧʨʫʞʥʝ ʜʝʬʦʨʤʫʚʘʥʥʷ, ʢʦʣʠ ʜʝʬʦʨʤʘʮʽʾ ʚʚʘʞʘʶʪʴʩʷ ʤʘʣʠʤʠ 

(ʟʦʢʨʝʤʘ, ʢʦʣʠ ʟʘʜʘʯʘ ʧʨʦ ʜʝʬʦʨʤʫʚʘʥʥʷ ʻ ʛʝʦʤʝʪʨʠʯʥʦ ʣʽʥʽʡʥʦʶ). 

3. ɺʽʥ ʜʦʩʪʘʪʥʴʦ ʧʦʚʥʦ ʚʨʘʭʦʚʫʻ ʦʩʦʙʣʠʚʦʩʪʽ ʥʝʣʽʥʽʡʥʦʛʦ ʧʨʫʞʥʦʛʦ ʜʝ-

ʬʦʨʤʫʚʘʥʥʷ (ʚʨʘʭʦʚʫʻ ʚʩʶ ʽʥʬʦʨʤʘʮʽʶ, ʟʘʢʣʘʜʝʥʫ ʚ ʪʝʥʟʦʨ ʜʝʬʦʨʤʘʮʽʾ, ʷʢʠʡ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʰʽʩʪʴʤʘ ʥʝʟʘʣʝʞʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʯʠ ʪʨʴʦʤʘ ʥʝ ʟʘʣʝʞ-

ʥʠʤʠ ʽʥʚʘʨʽʘʥʪʘʤʠ). 

 



62 

1.6.2. ʊʝʥʟʦʨʠ ʥʘʧʨʫʞʝʥʴ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʤʦʜʝʣʽ ʄʝʨʥʘˇʘʥʘ 

ɺ ʥʝʣʽʥʽʡʥʠʭ, ʙʘʣʘʥʩʦʚʠʭ, ʘ ʪʘʢʦʞ ʚʠʟʥʘʯʘʣʴʥʠʭ ʨʽʚʥʷʥʥʷʭ ʜʣʷ ʤʦʜʝʣʽ 

ʄʝʨʥʘˇʘʥʘ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʚʘ ʪʝʥʟʦʨʘ ʥʘʧʨʫʞʝʥʴ [1,2,23,27]: 

ʥʝʩʠʤʝʪʨʠʯʥʠʡ ʪʝʥʟʦʨ ʥʘʧʨʫʞʝʥʥʷ ʇʽʦʣʠ-ʂʽʨʭʛʦʬʬʘ ( , ),ik kt x t ʷʢʠʡ ʫʪʚʦʨʶʻ 

ʚʧʦʨʷʜʢʦʚʘʥʫ ʧʘʨʫ ʟ ,i ku  ʽ ʚʢʣʶʯʘʻ ʥʘʧʨʫʞʝʥʥ ̫ʚ ʤʦʤʝʥʪ ʯʘʩʫ t  ʥʘ ʧʣʦʱʫ 

ʝʣʝʤʝʥʪʘʨʥʦʛʦ ʦʙôʻʤʫ  ʚ ʜʝʬʦʨʤʦʚʘʥʦʤʫ ʩʪʘʥʽ, ʷʢʽ ʚʠʤʽʨʶʶʪʴʩʷ ʥʘ ʦʜʠʥʠʮʶ 

ʧʣʦʱʽ ʚ ʜʝʬʦʨʤʦʚʘʥʦʤʫ ʩʪʘʥʽ;  ʩʠʤʝʪʨʠʯʥʠʡ ʪʝʥʟʦʨ ʥʘʧʨʫʞʝʥʴ ʃʷʛʨʘʥʞʘ 

( ), ,ik nx ts ʷʢʠʡ ʫʪʚʦʨʶʻ ʚʧʦʨʷʜʢʦʚʘʥʫ ʧʘʨʫ ʟ ike  ʽ ʚʢʣʶʯʘʻ ʥʘʧʨʫʞʝʥʥ ̫ʚ 

ʤʦʤʝʥʪ ʯʘʩʫ t  ʥʘ ʧʣʦʱʫ ʝʣʝʤʝʥʪʘʨʥʦʛʦ ʦʙôʻʤʫ  ʚ ʜʝʬʦʨʤʦʚʘʥʦʤʫ ʩʪʘʥʽ, ʷʢʽ 

ʚʠʤʽʨʶʶʪʴʩʷ ʥʘ ʦʜʠʥʠʮʶ ʧʣʦʱʽ ʚ ʥʝʜʝʬʦʨʤʦʚʘʥʦʤʫ ʩʪʘʥʽ.  

ɼʘʣʽ  ʚʠʢʦʨʠʩʪʘʥʦ ʧʝʚʥʝ ʩʧʨʦʱʝʥʥʷ ʧʦʪʝʥʮʽʘʣʫ ʄʝʨʥʘˇʘʥʘ, ʷʢʝ ʟʘʧʨʦ-

ʧʦʥʦʚʘʥʝ ʫ ʩʚʽʡ ʯʘʩ ʚ ʥʝʣʽʥʽʡʥʽʡ ʘʢʫʩʪʠʮʽ. ʊʫʪ ʫ ʧʨʝʜʩʪʘʚʣʝʥʥʽ ʧʦʪʝʥʮʽʘʣʫ 

ʯʝʨʝʟ ʟʤʽʱʝʥʥʷ ʟʙʝʨʽʛʘʶʪʴʩʷ ʣʠʰʝ ʥʝʣʽʥʽʡʥʦʩʪʽ ʧʦʨʷʜʢʫ 2 ʽ 3 

          ( ) ( )
2 2

, , , , , ,

1 1 1

2 4 4
m m i k k i i k m i m kW u u u A u u ul m m

å õ
= + + + + +æ ö

ç ÷
      

                               ( ) ( ) ( )
2 3

, , , , , , , , ,

1 1 1 1
.

2 12 2 3
m m i k i k k m m i i k k i m m m mB u u Au u u Bu u u C ul+ + + + +    (1.34) 

 

          ʇʦʪʝʥʮʽʘʣ ʻ ʥʝʣʽʥʽʡʥʠʤ, ʪʦʤʫ ʱʦ ʮʷ ʥʝʣʽʥʽʡʥʽʩʪʴ ʟ ʥʝʣʽʥʽʡʥʦʩʪʽ ʱʦʜʦ 

ʪʝʥʟʦʨʘ ʜʝʬʦʨʤʘʮʽʡ ʧʝʨʝʪʚʦʨʠʣʘʩʷ ʚ ʥʝʣʽʥʽʡʥʽʩʪʴ ʱʦʜʦ ʛʨʘʜʽʻʥʪʽʚ ʟʤʽʱʝʥʴ. 

          ɿʘʛʘʣʴʥʘ ʩʭʝʤʘ ʧʝʨʝʭʦʜʫ ʚʽʜ ʧʦʪʝʥʮʽʘʣʫ ʜʦ ʭʚʠʣʴʦʚʠʭ ʨʽʚʥʷʥʴ ʬʘʢʪʠʯ-

ʥʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʢʨʦʢʽʚ: ʩʧʦʯʘʪʢʫ ʩʣʽʜ ʟʘʧʠʩʘʪʠ ʢʦʥʩʪʠʪʫʪʠʚʥʽ ʨʽʚʥʷʥʥʷ 

ʽ ʜʘʣʽ ʚʠʢʦʨʠʩʪʘʪʠ ʨʽʚʥʷʥʥʷ ʨʫʭʫ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʦʪʨʠʤʫʻʪʴʩʷ ʷʢʠʡʩʴ ʥʝʣʽʥʽʡ-

ʥʠʡ ʚʘʨʽʘʥʪ ʢʣʘʩʠʯʥʠʭ ʨʽʚʥʷʥʴ ʃʷʤʝ. ɿʦʢʨʝʤʘ, ʚ ʨʘʤʢʘʭ ʧʽʜʭʦʜʫ (1.34) ʚʽʥ ʻ 

ʪʘʢʠʤ 

                                                                                       , ,( )m m kk n mn mu u u Fr m l m- - + =.                            (1.35)                                                            

 

ʉʧʨʘʚʘ ʚ ʨʽʚʥʷʥʥʽ (1.35) ʟʽʙʨʘʥʽ ʚʩʽ ʥʝʣʽʥʽʡʥʽ ʯʣʝʥʠ 

( ) ( ), , , , , ,1 4 2i l kk l i l kk i l i lk l kF A u u u u u um= + + + +è øê ú  

 ( ) ( )( ), , , , , ,1 4 l ik l k k lk i l i kk l lA B u u u u B u ul m l+ + + + + + + +è øê ú  
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                                                         ( ) ( ) ( ), , , , , ,2 1 4 .k ik l l k lk l i l ik k lB C u u A B u u u u+ + + + +è øê ú                                      (1.36) 

 

ɺʘʞʣʠʚʠʡ ʬʘʢʪ ʱʦʜʦ ʨʽʚʥʷʥʴ (1.35):  ʮʽ ʨʽʚʥʷʥʥʷ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʜʚʦʭ 

ʯʘʩʪʠʥ ï ʣʽʥʽʡʥʦʾ (ʚʦʥʘ ʟʘʧʠʩʘʥʘ ʟʣʽʚʘ) ʽ ʥʝʣʽʥʽʡʥʦʾ (ʚʦʥʘ ʟʘʧʠʩʘʥʘ ʩʧʨʘʚʘ). 

ɺʢʘʟʘʥʘ ʦʩʦʙʣʠʚʽʩʪʴ ʜʘʻ ʟʤʦʛʫ ʟʘʩʪʦʩʫʚʘʪʠ ʥʘʙʣʠʞʝʥʽ ʤʝʪʦʜʠ, ʫ ʷʢʠʭ ʥʘʷʚ-

ʥʽʩʪʴ ʣʽʥʽʡʥʦʛʦ ʨʦʟʚóʷʟʢʫ ʟʚʠʯʘʡʥʦ ʻ ʥʝʦʙʭʽʜʥʦʶ. 

 

1.7. ʍʚʠʣʴʦʚʽ ʨʽʚʥʷʥʥʷ ʚ ʨʘʤʢʘʭ ʤʦʜʝʣʽ ʄʫʨʥʘˇʘʥʘ. ʇʣʦʩʢʽ, 

ʮʠʣʽʥʜʨʠʯʥʽ ʨʘʜʽʘʣʴʥʽ, ʮʠʣʽʥʜʨʠʯʥʽ ʢʨʫʪʠʣʴʥʽ ʭʚʠʣʽ 

 

1.7.1. ʅʝʣʽʥʽʡʥʽ ʭʚʠʣʴʦʚʽ ʨʽʚʥʷʥʥʷ, ʷʢʽ ʦʧʠʩʫʶʪʴ ʧʦʰʠʨʝʥʥʷ ʧʣʦʩʢʠʭ 

ʭʚʠʣʴ ʚ ʨʘʤʢʘʭ ʤʦʜʝʣʽ ʄʝʨʥʘˇʘʥʘ 

ɺʠʢʦʨʠʩʪʘʻʤʦ ʜʘʣʽ ʧʦʪʝʥʮʽʘʣ (1.34) ʽ ʟʘʧʠʰʝʤʦ ʚ ʥʘʩʪʫʧʥʦʤʫ ʚʠʛʣʷʜʽ 
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2 12 2 3
m m i k i k k m m i i k k i m m m mB u u Au u u Bu u u C ul+ + + + +  

 

ɼʣʷ ʪʦʛʦ, ʱʦʙ ʧʝʨʝʡʪʠ ʜʦ ʥʝʣʽʥʽʡʥʦʛʦ ʭʚʠʣʴʦʚʦʛʦ ʨʽʚʥʷʥʥʷ ʧʦʪʨʽʙʥʦ 

ʚʠʢʦʥʘʪʠ ʜʚʘ ʢʨʦʢʠ. ʅʘ ʧʝʨʰʦʤʫ ʢʨʦʮʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʬʦʨʤʫʣʘ ʜʣʷ 

ʥʘʧʨʫʞʝʥʥʴ ʂʽʨʭʛʦʬʘ 
ikt , ʱʦ ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ ʯʝʨʝʟ ʛʨʘʜʽʻʥʪʠ ʟʤʽʱʝʥʥʷ 

(ʥʝʩʠʤʝʪʨʠʯʥʠʡ ʪʝʥʟʦʨ ʥʘʧʨʫʞʝʥʥʷ ʂʽʨʭʛʦʬʘ ʫʪʚʦʨʶʻ ʧʘʨʫ ʟ ʛʨʘʜʽʻʥʪʘʤʠ 

ʟʤʽʱʝʥʥʷ, ʪʦʜʽ ʷʢ ʩʠʤʝʪʨʠʯʥʠʡ ʪʝʥʟʦʨ ʥʘʧʨʫʞʝʥʴ ʃʷʛʨʘʥʞʘ ʫʪʚʦʨʶʻ ʧʘʨʫ ʟ 

ʪʝʥʟʦʨʘ ʜʝʬʦʨʤʘʮʽʾ ʂʦʰʽ-ɻʨʽʥʘ)  ʷʢʠʡ ʦʮʽʥʶʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʧʽʚʚʽʜʥʦ-

ʰʝʥʥʷ ( ),ik k it W u= µ µ  

    ( ) ( ) ( ), , , , , , , , ,1 4 2ik i k k i k k ik l i l k i l k l l k i lt u u u A u u u u u um l d m= + + + + + + +è øê ú            (1.37) 

                              ( ) ( ) ( )
2

, , , , ,1 2 ( ) 2 1 4m l ik i k l l k l l iB u u u Au ul dè ø+ - + + +
ê ú

                 

                                   ( ) ( )
2

, , , , ,2 .l m m l ik k i l l l l ikB u u u u C ud d+ + +                         
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ɼʨʫʛʠʡ ʢʨʦʢ ʧʦʣʷʛʘʻ ʫ ʧʽʜʩʪʘʥʦʚʮʽ ʚʠʨʘʟʫ (1.37) ʫ ʨʽʚʥʷʥʥʷ ʨʫʭʫ 

,ik i k kt X ur+ =   ʽ ʦʪʨʠʤʘʥʥʽ ʜʝʷʢʦʛʦ ʥʝʣʽʥʽʡʥʦʛʦ ʘʥʘʣʦʛʫ ʢʣʘʩʠʯʥʠʭ ʨʽʚʥʷʥʴ 

ʃʷʤʝ 

                                         , ,( )m m kk n mn mu u u Fr m l m- - + =.                            (1.38) 

 

ɺ ʧʨʘʚʽʡ ʯʘʩʪʠʥʽ (1.38)  ʟʘʧʠʩʫʶʪʴʩʷ ʚʩʽ ʥʝʣʽʥʽʡʥʽ ʯʣʝʥʠ 

                                 ( ) ( ), , , , , ,1 4 2i l kk l i l kk i l i lk l kF A u u u u u um= + + + +è øê ú                    

               
( ) ( )( )

( ) ( ) ( )

, , , , , ,

, , , , , ,

1 4

2 1 4 .

l ik l k k lk i l i kk l l

k ik l l k lk l i l ik k l

A B u u u u B u u

B C u u A B u u u u

l m l+ + + + + + + +è øê ú

+ + + + +è øê ú

     (1.39) 

 

ʗʢ ʚʠʧʣʠʚʘʻ ʟ (1.39), ʥʝʣʽʥʽʡʥʽʩʪʴ ʤʘʻ ʜʨʫʛʠʡ ʧʦʨʷʜʦʢ, ʘ ʚʽʜʧʦʚʽʜʥʝ 

ʧʨʫʞʥʝ ʩʝʨʝʜʦʚʠʱʝ ʽ ʧʣʦʩʢʽ ʭʚʠʣʽ ʤʦʞʥʘ ʥʘʟʚʘʪʠ ʢʚʘʜʨʘʪʠʯʥʦ ʥʝʣʽʥʽʡʥʠʤʠ. 

ʈʦʟʛʣʷʥʝʤʦ ʧʣʦʩʢʽ ʧʦʣʷʨʠʟʦʚʘʥʽ ʭʚʠʣʽ  ʽ  ʧʨʠʧʫʩʪʠʤʦ, ʱʦ ʭʚʠʣʽ 

ʧʦʰʠʨʶʶʪʴʩʷ ʚʟʜʦʚʞ ʦʩʽ ʘʙʩʮʠʩ, ʪʦʙʪʦ, { }1( , ) .ku u x t=  ʊʦʜʽ ʧʦʪʝʥʮʽʘʣ (1.34) 

ʩʧʨʦʱʫʻʪʴʩʷ ʜʦ ʚʠʛʣʷʜʫ 

 

 
( )( )( ) ( ) ( )

( ) ( ) ( ) ( ) ( )( ) ( ) ( )

2 2 2

1,1 2,1 3,1

3 2 2

1,1 1,1 2,1 3,1

1 2 2

1 2 1 3 1 3 1 2 .

W u u u

A B C u B u u u

l m m

m l l

è øè ø= + + + +
é ùê úê ú

è ø+ + + + + + +è øê ú ê ú

 (1.40)  

ɺʽʜʧʦʚʽʜʥʽ ʢʦʤʧʦʥʝʥʪʠ ʪʝʥʟʦʨʘ ʥʘʧʨʫʞʝʥʴ ʂʽʨʛʦʬʘ ʻ ʥʘʩʪʫʧʥʠʤʠ 

            

( ) ( ) ( )( )

( ) ( ) ( ) ( )

( ) ( )

( ) ( )

2

11 1,1 1,1

2 2

2,1 3,1

12 2,1 1,1 2,1

13 3,1 1,1 3,1

2 3 2 2 2 3

1 2 2 1 2 ,

1 2 2 1 2 ,

1 2 2 1 2 ,

t u A B C u

A B u u

t u A B u u

t u A B u u

l m l m

l m

m l m

m l m

= + + + + + + +è øê ú

è ø+ + + + +è øê úê ú

= + + + +è øê ú

= + + + +è øê ú

               (1.41) 

ʇʽʜʩʪʘʥʦʚʢʘ (1.41) ʚ ʨʽʚʥʷʥʥʽ ʨʫʭʫ ʜʘʻ ʢʚʘʜʨʘʪʠʯʥʝ ʥʝʣʽʥʽʡʥʝ ʭʚʠʣʴʦʚʝ ʨʽʚ-

ʥʷʥʥʷ ʜʣʷ ʪʨʴʦʭ ʧʦʣʷʨʠʟʦʚʘʥʠʭ ʧʣʦʩʢʠʭ ʧʨʫʞʥʠʭ , ,P SH SV ʭʚʠʣʴ 

                      ( ) ( )1, 1,11 1 1,11 1,1 2 2,11 2,1 3,11 3,12 ,ttu u N u u N u u u ur l m- + = + +    (1.42) 

                                     ( )2, 2,11 2 2,11 1,1 1,11 2,1,ttu u N u u u ur m- = +                      (1.43) 
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                                     ( )3, 3,11 2 3,11 1,1 1,11 3,1,ttu u N u u u ur m- = +                            (1.44) 

               ( ) ( ) ( )1 23 2 2 3 , 2 1 2 .N A B C N A Bl m l m= + + + + = + + +è øê ú          (1.45)    

     

ʆʩʦʙʣʠʚʽʩʪʶ ʥʝʣʽʥʽʡʥʠʭ ʭʚʠʣʴʦʚʠʭ ʨʽʚʥʷʥʴ (1.42) - (1.45) ʻ ʪʝ, ʱʦ ʣʽʚʽ 

ʯʘʩʪʠʥʠ  ʻ ʢʣʘʩʠʯʥʠʤʠ ʣʽʥʽʡʥʠʤʠ ʭʚʠʣʴʦʚʠʤʠ ʨʽʚʥʷʥʥʷʤʠ. ʇʨʘʚʽ ʚʢʣʶʯʘʶʪʴ 

ʪʽʣʴʢʠ ʢʚʘʜʨʘʪʠʯʥʦ ʥʝʣʽʥʽʡʥʽ ʜʦʜʘʥʢʠ. ʎʷ ʩʪʨʫʢʪʫʨʘ ʚʠʷʚʠʣʘʩʷ ʜʫʞʝ ʟʨʫʯʥʦʶ 

ʚ ʤʘʡʙʫʪʥʽʭ ʜʦʩʣʽʜʞʝʥʥʷʭ. ɼʨʫʛʘ ʦʩʦʙʣʠʚʽʩʪʴ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ, ʥʘ ʚʽʜʤʽʥʫ 

ʚʽʜ ʣʽʥʽʡʥʠʭ ʭʚʠʣʴʦʚʠʭ ʨʽʚʥʷʥʴ, ʥʝʣʽʥʽʡʥʽ ʨʽʚʥʷʥʥʷ ʻ ʟʚôʷʟʘʥʠʤʠ ʽ ʮʝʡ ʟʚ'ʷʟʦʢ 

ʥʝ ʻ ʩʠʤʝʪʨʠʯʥʠʤ. 

ɼʣʷ ʘʥʘʣʽʟʫ ʨʽʚʥʷʥʴ (1.42) - (1.45) ʟʚʠʯʘʡʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʜʚʘ 

ʤʝʪʦʜʠ - ʤʝʪʦʜ ʧʦʩʣʽʜʦʚʥʠʭ ʥʘʙʣʠʞʝʥʴ ʽ ʤʝʪʦʜ ʧʦʚʽʣʴʥʦ ʟʤʽʥʥʠʭ ʘʤʧʣʽʪʫʜ. 

ɼʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʝ ʧʨʠʧʫʱʝʥʥʷ ʧʨʦ ʩʣʘʙʢʫ ʥʝʣʽʥʽʡʥʽʩʪʴ ʚ ʧʨʫʞʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ, ʱʦ ʦʟʥʘʯʘʻ ʜʝʷʢʝ ʦʙʤʝʞʝʥʥʷ ʥʘ ʤʦʜʝʣʴ ʧʨʫʞʥʦʛʦ ʜʝʬʦʨʤʫʚʘʥʥʷ 

ʽ ʭʚʠʣʴʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʢʠ (ʘʤʧʣʽʪʫʜʘ, ʜʦʚʞʠʥʘ ʭʚʠʣʽ).  

 

1.7.2.ʅʝʣʽʥʽʡʥʽ ʭʚʠʣʴʦʚʽ ʨʽʚʥʷʥʥʷ, ʷʢʽ ʦʧʠʩʫʶʪʴ ʧʦʰʠʨʝʥʥʷ 

ʮʠʣʽʥʜʨʠʯʥʠʭ ʨʘʜʽʘʣʴʥʠʭ ʭʚʠʣʴ ʚ ʨʘʤʢʘʭ ʤʦʜʝʣʽ ʄʝʨʥʘʛʘʥʘ 

ɺʚʘʞʘʻʤʦ, ʱʦ ʜʝʬʦʨʤʫʚʘʥʥʷ ʛʽʧʝʨʧʨʫʞʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʦʧʠʩʫʻʪʴʩʷ 

ʧʨʫʞʥʠʤ ʧʦʪʝʥʮʽʘʣʦʤ ʄʝʨʥʘˇʘʥʘ  
 

                                          
2 3

1 2 3 1 2 3 1 2 1

1 1 1
( , , )

2 3 3
W I I I I I AI B I I C Il m= + + + + ,  

 

ʜʝ ʪʨʠ ʧʝʨʰʠʭ ʘʣʛʝʙʨʘʾʯʥʠʭ ʽʥʚʘʨʽʘʥʪʠ ʤʘʶʪʴ ʚʠʛʣʷʜ 

                        ( )1 11 22 332

1
1 1,ik

ik ikI g
r

e e e e e= = Ö + Ö + Ö                   (1.46) 

                        ( )2

ik nm

ik im nkI g ge e e= =                                                 
            (1.47) 

                                  ( )3

im pq kn

ik pm in kqI g g ge e e e= =                

  ( ) ( ) ( ) ( )
23 2 2

11 11 12 11 13 12 22 12 13 232 4 2

1 1 1
3 3 3 6

r r r
e e e e e e e e e e= + + + + + 
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  ( ) ( ) ( ) ( ) ( )
2 2 2 33

13 33 22 22 23 23 33 336 4 2

1 1 1
3 3 3

r r r
e e e e e e e e+ + + + +           (1.48) 

ʜʝ ʯʝʨʝʟ ,l m ʧʦʟʥʘʯʝʥʽ ʧʨʫʞʥʽ ʩʪʘʣʽ ʃʷʤʝ (ʩʪʘʣʽ ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ),ʯʝʨʝʟ 

, ,A B C ï ʧʨʫʞʥʽ ʩʪʘʣʽ ʄʝʨʥʘˇʘʥʘ (ʩʪʘʣʽ ʪʨʝʪʴʦʛʦ ʧʦʨʷʜʢʫ). 

ʇʦʢʘʞʝʤʦ ʩʭʝʤʫ ʚʠʚʦʜʫ ʥʝʣʽʥʽʡʥʠʭ ʨʽʚʥʷʥʴ ʨʫʭʫ. ʉʧʦʯʘʪʢʫ ʟʘʧʠʩʫʶʪʴ- 

ʩʷ ʨʽʚʥʷʥʥʷ ʨʫʭʫ [42,80] 
 

                                        ( )ki n n i

k i iu us d rè øÐ +Ð =
ê ú

                     (1.49) 

 

ʉʠʩʪʝʤʘ ʤʘʻ ʚʠʛʣʷʜ: 

          ( ) ( )11 1 2 3 21 1 2 3

1 1 1 1 2 1 1 11 1u u u u u us sè ø è øÐ +Ð +Ð +Ð +Ð +Ð +Ð +Ð +
ê ú ê ú

 

                                    ( )31 1 2 3 1

3 1 1 11 u u u us rè ø+Ð +Ð +Ð +Ð =
ê ú

                    (1.50) 

        ( ) ( )12 1 2 3 22 1 2 3

1 2 2 2 2 2 2 21 1u u u u u us sè ø è øÐ +Ð +Ð +Ð +Ð +Ð +Ð +Ð +
ê ú ê ú

  

 

                                   ( )32 1 2 3 2

3 2 2 21 u u u us rè ø+Ð +Ð +Ð +Ð =
ê ú

,                   (1.51) 

  ( ) ( )13 1 2 3 23 1 2 3

1 3 3 3 2 3 3 31 1u u u u u us sè ø è øÐ +Ð +Ð +Ð +Ð +Ð +Ð +Ð +
ê ú ê ú

  

 

                       ( )33 1 2 3 3

3 3 3 31 u u u us rè ø+Ð +Ð +Ð +Ð =
ê ú

.            (1.52) 

ɹʽʣʴʰ ʟʨʫʯʥʘ ʬʦʨʤʘ ʟʘʧʠʩʫ ʨʽʚʥʷʥʴ ʤʦʞʝ ʙʫʪʠ ʦʪʨʠʤʘʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʬʦʨʤʫʣ [35] 

                  

nm
nm km n nk m

n kn knn

t
t t t

q

µ
Ð = + G + G

µ
, 

m
m n m

i nii

u
u u

q

µ
Ð = + G

µ
, 0m

k ngÐ =           (1.53) 

 

ʽ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʬʦʨʤʫʣ ʟʚôʷʟʢʫ ʤʽʞ ʢʦʚʘʨʽʘʥʪʥʠʤʠ, ʢʦʥʪʨʚʘʨʽʘʥʪʥʠʤʠ ʽ 

ʬʽʟʠʯʥʠʤʠ (()i
u ) ʢʦʦʨʜʠʥʘʪʘʤʠ [35,75]: 

               
()

1i

i ii

i

u e u u
e

= = ,   ()()

1ij

i j iji j

i j

e e
e e

s s s= = .             (1.54) 

ɺʨʘʭʦʚʫʶʯʠ (1.34), ʮʠʣʽʥʜʨʠʯʥʽ ʢʦʦʨʜʠʥʘʪʠ ʥʘʧʨʫʞʝʥʥʷ ʟʚôʷʟʘʥʽ ʤʽʞ 

ʩʦʙʦʶ ʪʘʢʠʤ ʯʠʥʦʤ: 
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11

11rrs s s= = , 
2 22

222

1
r

r
qqs s s= = , 

33

33zzs s s= = ,  

                        
12

12

1
r r

r
qs s s= = , 

23

23

1
z r

r
qs s s= = , 

13

13rzs s s= = .               (1.55) 

ɼʣʷ ʯʠʩʣʦʚʦʛʦ ʘʥʘʣʽʟʫ ʟʨʫʯʥʦ ʟʘʧʠʩʘʪʠ ʥʝʣʽʥʽʡʥʽ ʭʚʠʣʴʦʚʽ ʨʽʚʥʷʥʥʷ 

ʯʝʨʝʟ ʢʦʤʧʦʥʝʪʠ ʚʝʢʪʦʨʘ ʧʝʨʝʤʽʱʝʥʴ. ʊʦʤʫ ʟʥʘʭʦʜʠʤʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʢʦʤʧʦ- 

ʥʝʥʪ ʪʝʥʟʦʨʘ ʥʘʧʨʫʞʝʥʴ ʫ ʚʠʛʣʷʜʽ ʥʝʣʽʥʽʡʥʠʭ ʬʫʥʢʮʽʡ ʢʦʤʧʦʥʝʥʪ ʜʝʬʦʨʤʘʮʽʾ 

ʟʘ ʬʦʨʤʫʣʦʶ (ʚʠʟʥʘʯʘʣʴʥʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ) 
 

                             ( )ik ikWs e= µ µ .                    (1.56) 

 

ʇʨʠ ʮʴʦʤʫ ʜʦʜʘʪʢʦʚʦ ʧʨʠʡʤʝʤʦ ʧʨʠʧʫʱʝʥʥʷ ʱʦʜʦ ʟʙʝʨʝʞʝʥʥʷ  ʢʚʘʜʨʘ-

ʪʠʯʥʦʾ ʥʝʣʽʥʽʡʥʦʩʪʽ ʮʠʭ ʬʫʥʢʮʽʡ ʽ ʥʝʭʪʫʚʘʥʥʷ ʙʽʣʴʰ ʚʠʩʦʢʠʤʠ ʥʝʣʽʥʽʡ-

ʥʦʩʪʷʤʠ. ʊʘʢʝ ʧʨʠʧʫʱʝʥʥʷ ʧʨʠʡʤʘʣʦʩʷ ʨʘʥʽʰʝ ʚ ʥʝʣʽʥʽʡʥʽʡ ʘʢʫʩʪʠʮʽ ʧʨʠ 

ʘʥʘʣʽʟʽ ʥʝʣʽʥʽʡʥʠʭ ʧʨʫʞʥʠʭ ʭʚʠʣʴ ʚ ʜʝʢʘʨʪʦʚʠʭ ʢʦʦʨʜʠʥʘʪʘʭ [37,48, 80, 82]. 
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                           ( ) ( ) ( )
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,        (1.58) 
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                                                  ( ) 2
33 1 2 12B I I CIe+ + + ,                             (1.59) 
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,            (1.60) 

 

(ʧʝʨʝʢʨʝʩʣʝʥʽ ʜʦʜʘʥʢʠ ʻ ʥʫʣʴʦʚʠʤʠ, ʦʩʢʽʣʴʢʠ ʧʝʨʰʠʡ ʽʥʚʘʨʽʘʥʪ ʥʝ ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʟʩʫʚʥʠʭ ʢʦʤʧʦʥʝʥʪ ʪʝʥʟʦʨʘ ʜʝʬʦʨʤʘʮʽʡ) 
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.            (1.62) 

 

ʇʨʠ ʦʙʯʠʩʣʝʥʥʽ ʢʦʤʧʦʥʝʥʪ ʪʝʥʟʦʨʘ ʥʘʧʨʫʞʝʥʴ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚʠʨʘ-

ʟʠ ʜʣʷ ʧʦʭʽʜʥʠʭ ʚʽʜ ʘʣʛʝʙʨʘʾʯʥʠʭ ʽʥʚʘʨʽʘʥʪʽʚ 
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ɼʣʷ ʨʦʟʛʣʷʥʫʪʠʭ ʨʘʥʽʰʝ ʢʦʥʬʽʛʫʨʘʮʽʡ ʧʨʫʞʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʤʦʞʥʘ 

ʟʘʧʠʩʘʪʠ ʥʝʣʽʥʽʡʥʽ ʨʽʚʥʷʥʥʷ ʨʫʭʫ ʟ ʨʽʟʥʠʤ ʚʨʘʭʫʚʘʥʥʷʤ ʬʽʟʠʯʥʦʾ ʽ ʛʝʦʤʝʪʨ-

ʨʠʯʥʦʾ ʥʝʣʽʥʽʡʥʦʩʪʝʡ.  

ɺʘʨʽʘʥʪ 1. ɺʠʢʦʨʠʩʪʘʥʥʷ ʚ ʥʝʣʽʥʽʡʥʠʭ ʚʠʟʥʘʯʘʣʴʥʠʭ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʭ 

ʣʽʥʽʡʥʦʛʦ ʪʝʥʟʦʨʘ ʜʝʬʦʨʤʘʮʽʡ ʂʦʰ-̔ˆʨʽʥʘ ʽ ʥʝʭʪʫʚʘʥʥʷ ʥʝʣʽʥʽʡʥʠʤʠ ʧʨʘʚʠʤʠ 

ʯʘʩʪʠʥʘʤʠ (ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʥʝʣʽʥʽʡʥʽʩʪʴ ʙʫʜʝ ʯʠʩʪʦ ʬʽʟʠʯʥʦʶ). 

ɺʘʨʽʘʥʪ 2. ɺʠʢʦʨʠʩʪʘʥʥʷ ʚ ʥʝʣʽʥʽʡʥʠʭ ʚʠʟʥʘʯʘʣʴʥʠʭ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʭ 

ʥʝʣʽʥʽʡʥʦʛʦ ʪʝʥʟʦʨʘ ʜʝʬʦʨʤʘʮʽʡ ʂʦʰʽ-ˆʨʽʥʘ ʽ ʥʝʭʪʫʚʘʥʥʷ ʥʝʣʽʥʽʡʥʠʤʠ ʧʨʘʚʠ 

ʤʠ ʯʘʩʪʠʥʘʤʠ (ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʥʝʣʽʥʽʡʥʽʩʪʴ ʙʫʜʝ ʥʝ ʯʠʩʪʦ ʬʽʟʠʯʥʦʶ). 

ɺʘʨʽʘʥʪ 3. ɺʠʢʦʨʠʩʪʘʥʥʷ ʚ ʥʝʣʽʥʽʡʥʠʭ ʚʠʟʥʘʯʘʣʴʥʠʭ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʭ 

ʥʝʣʽʥʽʡʥʦʛʦ ʪʝʥʟʦʨʘ ʜʝʬʦʨʤʘʮʽʡ ʂʦʰʽ-ˆʨʽʥʘ ʽ ʚʨʘʭʫʚʘʥʥʷ ʥʝʣʽʥʽʡʥʠʭ ʧʨʘʚʠʭ 

ʯʘʩʪʠʥ (ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʚʩʽ ʥʝʣʽʥʽʡʥʦʩʪʽ ʙʫʜʫʪʴ ʚʨʘʭʦʚʘʥʽ). 

ɺʘʨʽʘʥʪ 4. ɺʠʢʦʨʠʩʪʘʥʥʷ ʣʽʥʽʡʥʠʭ ʚʠʟʥʘʯʘʣʴʥʠʭ ʩʧʽʚʚʽʜʥʦʰʝʥʴ, ʥʝʣʽʥʽʡ 

ʥʦʛʦ ʪʝʥʟʦʨʘ ʜʝʬʦʨʤʘʮʽʡ ʂʦʰʽ-ˆʨʽʥʘ ʽ ʚʨʘʭʫʚʘʥʥʷ ʥʝʣʽʥʽʡʥʠʭ ʧʨʘʚʠʭ ʯʘʩʪʠʥ 

(ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʥʝʣʽʥʽʡʥʽʩʪʴ ʙʫʜʝ ʯʠʩʪʦ ʛʝʦʤʝʪʨʠʯʥʦʶ). 

ɿʘʧʠʰʝʤʦ ʨʽʚʥʷʥʥʷ ʨʫʭʫ (1.49) ʜʣʷ ʢʦʥʬʽʛʫʨʘʮʽʾ 1 

( ) ( ) ( ) ( )1 2 3 1 2 3

1 2 3

1
, , , , , , , , 0r zu u r z u r u u u r u ru u u u

r
Jq q q J J J

ë û
= = = = = = = = =ì ü

í ý
 [42, 

48]. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʪʨʝʪʻ ʨʽʚʥʷʥʥʷ ʚʠʨʦʜʞʫʻʪʴʩʷ ʚ ʪʦʪʦʞʥʽʩʪʴ, ʘ ʧʝʨʰʽ ʜʚʘ 
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ʥʘʙʫʚʘʶʪʴ ʚʠʛʣʷʜʫ 
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ʆʩʦʙʣʠʚʽʩʪʴ ʦʪʨʠʤʘʥʠʭ ʨʽʚʥʷʥʴ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʚ ʦʙʦʭ ʟʣʽʚʘ 

ʚʠʜʽʣʝʥʽ ʣʽʥʽʡʥʽ ʯʘʩʪʠʥʠ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʢʣʘʩʠʯʥʽʡ ʣʽʥʽʡʥʽʡ ʪʝʦʨʽʾ 
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r
m r

m
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ʩʧʨʘʚʘ ʟʽʙʨʘʥʽ ʥʝʣʽʥʽʡʥʽ ʜʦʜʘʥʢʠ ʜʚʦʭ ʪʠʧʽʚ ï ʪʽ, ʱʦ ʚʢʣʶʯʘʶʪʴ ʢʦʤʧʦʥʝʥʪʠ 

ʪʝʥʟʦʨʘ ʥʘʧʨʫʞʝʥʴ ʽ ʪʽ, ʱʦ ʚʢʣʶʯʘʶʪʴ ʧʝʨʰʽ ʧʦʭʽʜʥʽ ʢʦʤʧʦʥʝʥʪʽʚ ʪʝʥʟʦʨʘ 

ʥʘʧʨʫʞʝʥʴ. 

ɿ ʚʠʛʣʷʜʫ ʮʠʭ ʜʦʜʘʥʢʽʚ ʚʠʧʣʠʚʘʻ, ʱʦ ʨʽʚʥʷʥʥʷ ʨʫʭʫ ʙʫʜʫʪʴ ʥʝʣʽʥʽʡ-

ʥʠʤʠ ʥʘʚʽʪʴ ʫ ʚʠʧʘʜʢʫ ʣʽʥʽʡʥʠʭ ʩʧʽʚʚʽʜʥʦʰʝʥʴ ʤʽʞ ʥʘʧʨʫʞʝʥʥʷʤʠ ʽ 

ʜʝʬʦʨʤʘʮʽʷʤʠ (ʚʘʨʽʘʥʪ ʟʘʧʠʩʫ 1), ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʬʽʟʠʯʥʦ ʣʽʥʽʡʥʽʡ ʪʝʦʨʽʾ. ʊʠʤ 

ʥʝ ʤʝʥʰʝ, ʛʝʦʤʝʪʨʠʯʥʘ ʥʝʣʽʥʽʡʥʽʩʪʴ ʟʘʣʠʰʘʻʪʴʩʷ ʽ ʧʦʨʦʜʞʫʻ ʥʝʣʽʥʽʡʥʽ 

ʨʽʚʥʷʥʥʷ. ʇʦʟʠʪʠʚʥʘ ʩʪʦʨʦʥʘ ʦʪʨʠʤʘʥʠʭ ʧʨʝʜʩʪʘʚʣʝʥʴ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ 

ʪʘʢʦʛʦ ʨʦʜʫ ʨʽʚʥʷʥʥʷ ʦʪʨʠʤʫʶʪʴ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʜʝʢʘʨʪʦʚʠʭ ʢʦʦʨʜʠʥʘʪ, 

ʚʦʥʠ ʜʝʪʘʣʴʥʦ ʚʠʚʯʘʣʠʩʷ ʽ ʜʦ ʥʠʭ ʟʨʫʯʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʤʝʪʦʜ ʧʦʩʣʽʜʦʚʥʠʭ 

ʥʘʙʣʠʞʝʥʴ [15, 66, 80]. 

ɼʣʷ ʨʦʟʛʣʷʥʫʪʦʛʦ ʩʪʘʥʫ ʧʣʦʩʢʦʾ ʜʝʬʦʨʤʘʮʽʾ ʟʘʧʠʩʫʻʤʦ ʥʝʦʙʭʽʜʥʽ ʢʦʤ-
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ʧʦʥʝʥʪʠ ʪʝʥʟʦʨʘ ʥʘʧʨʫʞʝʥʴ ʷʢ ʬʫʥʢʮʽʾ ʧʝʨʝʤʽʱʝʥʴ. ɼʣʷ ʪʘʢʦʛʦ ʩʪʘʥʫ ʚʠʨʘʟʠ 

ʜʣʷ ʽʥʚʘʨʽʘʥʪʽʚ ʩʧʨʦʱʫʶʪʴʩʷ 
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ʅʝʣʽʥʽʡʥʽ ʭʚʠʣʴʦʚʽ ʨʽʚʥʷʥʥʷ ʜʣʷ ʚʘʨʽʘʥʪʫ ʟʘʧʠʩʫ 2 (ʚʨʘʭʦʚʘʥʘ ʬʽʟʠʯʥʘ ʽ 

ʯʘʩʪʢʦʚʦ ʛʝʦʤʝʪʨʠʯʥʘ ʥʝʣʽʥʽʡʥʦʩʪʽ), ʟʘʧʠʩʘʥʽ ʯʝʨʝʟ ʢʦʤʧʦʥʝʥʪʠ ʚʝʢʪʦʨʘ 

ʧʝʨʝʤʽʱʝʥʴ, ʤʘʶʪʴ ʚʠʛʣʷʜ 
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ëø+ + + - + + + +ìú í
 

                       ( )( )( )( ), , , , , ,2

1
r r r ru u u u u u u u

r
JJ JJ JJ JJJ J J J

ûè ø+ - + + + -üê úý
. (1.68) 

 

ɼʣʷ ʢʦʥʬʽʛʫʨʘʮʽʾ 2 ( ) ( ) ( ) ( ){ }1 2 3

1 2 3, , , , , , 0, ,r zu u r z u u r z u r u u u r zJq q q J= = = = Ö = =  

ʜʨʫʛʝ ʨʽʚʥʷʥʥʷ ʚʠʨʦʜʞʫʻʪʴʩʷ ʚ ʪʦʪʦʞʥʽʩʪʴ, ʘ ʧʝʨʰʝ ʽ ʪʨʝʪʻ ʤʘʶʪʴ ʚʠʛʣʷʜ 

              ( ), ,

1
rr r rz z rr ru

r
JJs s s s r+ + - - = 

( ) ( ), , , , , 2

1 1
2 r

r r r rr rr r zr r z rz r zz zz

u
u ru u u u

r r r
JJs s s s=- + - + - - - 

                           , , , , , , , ,r r rr r r z rz r r r rz z r z zz zu u u us s s s- - - - ,      (1.69) 

            , ,

1
rz r zz z rz zu

r
s s s r+ + - = 

      ( ) ( ), , , , ,

1 1
2z r z rr rr z zr z z rz z zz zzu ru u u u

r r
s s s=- + - + - - 

                               , , , , , , , ,z r rr r z z rz r z r rz z z z zz zu u u us s s s- - - - .    (1.70) 

ɿʘʧʠʩʫʻʤʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʘʣʛʝʙʨʘʾʯʥʠʭ ʽʥʚʘʨʽʘʥʪʽʚ ʜʣʷ ʜʘʥʦʛʦ ʚʠʧʘʜʢʫ, 

ʘ ʪʘʢʦʞ ʜʝʷʢʽ ʥʝʦʙʭʽʜʥʽ ʚʠʨʘʟʠ 

     ( )
2

22
1 11 33 , , ,2

1

2

r
r r z z r r

u
I u u u

r r

e
e e= + + = + + + + 

 

        ( ) ( ) ( ) ( )
2 2 22

, , ,2

1 1 1 1

2 2 2 2
r z z r z z ru u u u

r
+ + + + . 

ʊʫʪ ʧʝʨʰʽ ʪʨʠ ʯʣʝʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʯʘʩʪʠʥʫ ʽʥʚʘʨʽʘʥʪʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 
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ʣʽʥʽʡʥʽʡ ʪʝʦʨʽʾ. ʈʝʰʪʘ ʯʣʝʥʽʚ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʧôʷʪʴ ʪʠʧʽʚ ʢʚʘʜʨʘʪʠʯʥʦ ʥʝʣʽ-

ʥʽʡʥʠʭ ʩʢʣʘʜʦʚʠʭ. ʆʩʢʽʣʴʢʠ ʪʝʥʟʦʨ ʜʝʬʦʨʤʘʮʽʡ ʢʚʘʜʨʘʪʠʯʥʦ ʥʝʣʽʥʽʡʥʠʡ, ʪʦ ʽ 

ʧʝʨʰʠʡ ʽʥʚʘʨʽʘʥʪ ʥʝ ʚʢʣʶʯʘʻ ʙʽʣʴʰ ʚʠʩʦʢʠʭ ʥʝʣʽʥʽʡʥʦʩʪʝʡ 
 

( ) ( ) ( ) ( ) ( ) ( ) ( ) ( )
2 2 22 22 2 2

2 11 22 33 13 , , , ,2

1 1

4
r r r z z r z z rI u u u u u

r
e e e e= + + + = + + + +, 

() ( ) ( )
2 22

1 , , , ,2r r z z z z r rI u u u u= + + ,   ( ) ( )
22

11 ,r rue = ,   ( ) ( )
22

33 ,z zue = , 

( ) ( )
22

13 , ,

1

4
r z z ru ue = + , ( )11 1 , , ,2 2 r r r r z zI u u ue = + , ( )22 1 , , ,2 2 z z r r z zI u u ue = + , 

( )( )13 1 , , , ,2 r z z r r r z zI u u u ue = + + . 

ɺʠʨʘʟʠ ʜʣʷ ʢʦʤʧʦʥʝʥʪʽʚ ʪʝʥʟʦʨʘ ʥʘʧʨʫʞʝʥʴ 

                  ( )11 , ,2 r
rr r r z z

u
u u

r
s s l m l

å õ
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        ( ) ( ) ( )
2
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6 12
r z z r r zA B u u A B ul m+ + + + + + +è øê ú     

 

           [ ]( )
2
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1 1 1
6 3 2
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z r r r z z r r r r z zA B u C u u u u u u

r r
l

å õ
+ + + + + +æ ö

ç ÷
,         (1.71) 

             ( ) ( )22 , ,2

1
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r r z z

u
u u
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( ) ( ) ( ) ( )
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1 1 1
2 3

2 2
r r r z zA B C u B C u u

r
l m l

è ø å õè ø+ + + + + + + + + +æ öé ù é ùê úê ú ç ÷
 

                          ( )( ) ( )
2 2
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1 1
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2 4
r z z r r z z r r r z zBu u B u u Cu ul è ø+ + + + +

é ùê ú
,          (1.72)                                                  

         ( )33 , ,2 r
zz z z r r

u
u u

r
s s l m l

å õ
= = + + + +æ ö

ç ÷
 

( ) ( ) ( ) ( )
2 2 2

, , 2

1 1 1
2 3

2 2
z z r r rA B C u B C u u

r
l m l

è ø å õè ø
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    ( ) ( ) ( )
2

, , ,

1 1
3 6 2 3

6 12
r z z r z rA B u u A B ul m+ + + + + + +è øê ú  

                  [ ]( )
2

, , , , ,

1 1 1
6 3 2

12
r z r r z z r r r r z zA B u C u u u u u u

r r
l

å õ
+ + + + + +æ ö

ç ÷
,  

                       

(1.73) 
 

      ( )13 , ,rz r z z ru us s m= = + +                         

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

1 1

3 3
r r r z z r z z r r z r r z z zA B u u u u A B u u u um

å õ å õ
+ + + + + + +æ ö æ ö
ç ÷ ç ÷

.    (1.74)     

 

ɺʘʨʽʘʥʪ ʟʘʧʠʩʫ 4 (ʚʨʘʭʦʚʘʥʘ ʛʝʦʤʝʪʨʠʯʥʘ ʥʝʣʽʥʽʡʥʽʩʪʴ) 
 

       , , , 2
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r rr r zz r r ru u u u

r r
m
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1
3 2r z r r r zz r r r zr z r r zru u u u u u u

r
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1 1
r z z rr r z z r r r z z r r zzu u u u u u u u

r r
m m l l- - - - -              

                 , , , , , , ,2 2

1 1 1
r r rr r r r r z z z z r rr r z r rzu u u u u u u u u u

r r r
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r r
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å õ å õ
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( ) ( ), , , , , , , ,2 2 3 2r r z rr z r r rr z r z zr r z z zru u u u u u u ul m l m m m- + - + - - - 

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

1 1
z z r rz z z z r z r z zu u u u u u

r r
l m l m l m- + - + - + - 

    , , , , , , ,

1 1
z r r zz z z r z r r z zz r z rru u u u u u u u

r r
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                       , , , , , , , , ,

1 1 1
z r r r z z r z r z zz r r z zz z r z zru u u u u u u u u u

r r r
l l l l l- - - - - .     (1.76) 

ɼʣʷ ʢʦʥʬʽʛʫʨʘʮʽʾ 3 ( ) ( )1 2 3 1 2

1 2

1
, , , , 0,ru u r z u u u u ru

r
q q q J

ë
= = = = = = =ì

í
 

( ) }3

3, , 0zu r z u u uJ= = = =, ʪʨʝʪʻ ʨʽʚʥʷʥʥʷ ʚʠʨʦʜʞʫʻʪʴʩʷ ʚ ʪʦʪʦʞʥʽʩʪʴ, ʘ ʧʝʨʰʝ ʽ 

ʜʨʫʛʝ ʤʘʶʪʴ ʚʠʛʣʷʜ 

( ) ( ), , , ,, ,r r r z z z r r z zr z
u u u u uJ J J J J J J J J J Js s s s s s- + - + =- +( ) 0,=         (1.77) 

, ,r r z zJ Js s+
2

r u
r

J Js r+ - =     

                              , , , , 2

1 1
rr r rr rz rz zz zzu u u u u

r r
J J J J J JJs s s s
å õ

=- + - - - -æ ö
ç ÷

             (1.78) 

                      , , , , , ,r rr r r rz z z zz zu u uJ J Js s s- - - .     

 

ɿʘʧʠʩʫʻʤʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʘʣʛʝʙʨʘʾʯʥʠʭ ʽʥʚʘʨʽʘʥʪʽʚ 
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ʘ ʪʘʢʦʞ ʜʝʷʢʽ ʥʝʦʙʭʽʜʥʽ ʚʠʨʘʟʠ 
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22 221 2 0,uJe e= ­ =   ( )( ) ( )
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12 , 12 , ,r rru u ru uJ J J Je e= - ­ = -  

( ) ( )
22 2

23 , 23 , ,z zru r uJ Je e= ­ =    ( ) ( )
2

13 , , 131 2 0r zu uJ Je e= ­ =. 
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ʂʦʤʧʦʥʝʥʪʠ ʪʝʥʟʦʨʘ ʥʘʧʨʫʞʝʥʴ ʦʙʯʠʩʣʶʶʪʴʩʷ ʟʘ ʬʦʨʤʫʣʘʤʠ 

( ) ( )( )
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1
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6
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                       ( )12 , , , ,2
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3
r r r z zru u A u u u u

r rr
J J J J J J Js s m

è øå õ
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     23 ,2

1 2
z zu

r r
J Js s m= = , 13 , , ,

2 2 1

3 3
rz r z zA u u A u u

r
J J J Js s m

å õ
= = + -æ ö

ç ÷
.    (1.83) 

 

ʆʩʢʽʣʴʢʠ ʚʩʽ ʧʨʠʩʫʪʥʽ ʚ ʭʚʠʣʴʦʚʦʤʫ ʨʽʚʥʷʥʥʽ (1.77) ʩʧʨʘʚʘ ʢʦʤʧʦʥʝʥʪʠ 

ʪʝʥʟʦʨʘ ʥʘʧʨʫʞʝʥʴ ʥʝ ʤʘʶʪʴ ʣʽʥʽʡʥʠʭ ʩʢʣʘʜʦʚʠʭ (ʘ ʪʽʣʴʢʠ ʢʚʘʜʨʘʪʠʯʥʦ 

ʥʝʣʽʥʽʡʥʽ), ʪʦ ʨʝʘʣʽʟʘʮʽʷ ʚʘʨʽʘʥʪʫ 4 ʜʘʻ ʥʫʣʴ ʚ ʧʨʘʚʽʡ ʯʘʩʪʠʥʽ (1.77). ʊʦʤʫ 

ʢʚʘʜʨʘʪʠʯʥʦ ʥʝʣʽʥʽʡʥʝ ʨʽʚʥʷʥʥʷ ʚʽʜʩʫʪʥʻ. ɸʣʝ ʨʽʚʥʷʥʥʷ ʙʫʜʝ ʢʫʙʽʯʥʦ ʥʝʣʽ-

ʥʽʡʥʝ. ʆʪʞʝ, ʚ ʢʚʘʜʨʘʪʠʯʥʽʡ ʘʧʨʦʢʩʠʤʘʮʽʾ ʚʘʨʽʘʥʪ 2 ʩʧʽʚʧʘʜʘʻ ʟ ʚʘʨʽʘʥʪʦʤ 3. 

ɺʘʨʽʘʥʪ 2 (ʚʨʘʭʦʚʘʥʘ ʬʽʟʠʯʥʘ ʽ ʯʘʩʪʢʦʚʦ ʛʝʦʤʝʪʨʠʯʥʘ ʥʝʣʽʥʽʡʥʦʩʪʽ) 
 

              , , ,2

1 1
2 rr r zzu u u u u

r r
J J J J Jm r
å õ

+ - + - =æ ö
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( ) ( ) ( )
2 22

, , , , ,2

1 1
2 2 2 2 2 2 .rr r r zz zu u u u u u u u u

r r
J J J J J J q J qm m m m m m= + + - + +   (1.84) 

 

ʂʣʘʩʠʯʥʠʡ ʣʽʥʽʡʥʠʡ ʨʦʟʚôʷʟʦʢ ʜʣʷ ʮʠʣʽʥʜʨʠʯʥʦʾ ʭʚʠʣʽ (ʢʦʣʠ ʧʨʘʚʘ 
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ʯʘʩʪʠʥʘ ʚ (1.84) ʜʦʨʽʚʥʶʻ ʥʫʣʶ) ʤʘʻ ʚʠʛʣʷʜ [10,13,19] 

 

            ( ) ( ) ( )( )1, ,
i kz to ou r z t u J r e u const

w
J J Jb

-
= Ö Ö = , 

 

ʪʦʤʫ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʚʠʛʣʷʜʫ ʧʨʘʚʦʾ ʥʝʣʽʥʽʡʥʦʾ ʯʘʩʪʠʥʠ ʨʦʟʚôʷʟʦʢ ʥʝʣʽʥʽʡʥʦʛʦ 

ʭʚʠʣʴʦʚʦʛʦ ʨʽʚʥʷʥʥʷ (1.84) ʧʨʠʥʮʠʧʦʚʦ ʥʝʩʢʣʘʜʥʦ ʦʪʨʠʤʘʪʠ ʤʝʪʦʜʦʤ ʧʦʩʣʽ-

ʜʦʚ ʥʠʭ ʥʘʙʣʠʞʝʥʴ ʽ ʧʝʨʝʜʙʘʯʠʪʠ ʧʦʷʚʫ ʜʨʫʛʦʾ ʛʘʨʤʦʥʽʢʠ ʽ ʜʝʷʢʝ ʫʩʢʣʘʜʥʝʥʥʷ 

ʚʠʛʣʷʜʫ ʘʤʧʣʽʪʫʜʠ. 

ɼʣʷ ʢʦʥʬʽʛʫʨʘʮʽʾ 4 ( ) ( ) (){ }1 2 3 1 2 3, , , , , 0, 0r zu u r z u u r u r u u uJq q q J= = = = Ö = = = 

ʜʚʘ ʦʩʪʘʥʥʽʭ ʟ ʪʨʴʦʭ ʨʽʚʥʷʥʴ ʨʽʚʥʦʚʘʛʠ ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ ʥʘ ʪʦʪʦʞʥʦʩʪʽ, ʘ 

ʧʝʨʰʝ ʤʘʻ ʚʠʛʣʷʜ 
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 (1.85) 

 

ʆʙʯʠʩʣʶʻʤʦ ʢʦʤʧʦʥʝʥʪʠ ʪʝʥʟʦʨʘ ʥʘʧʨʫʞʝʥʴ. ɼʣʷ ʮʴʦʛʦ ʩʧʦʯʘʪʢʫ 

ʟʘʧʠʩʫʻʤʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʘʣʛʝʙʨʘʾʯʥʠʭ ʽʥʚʘʨʽʘʥʪʽʚ  
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ɺʘʨʽʘʥʪ 1 (ʚʨʘʭʦʚʘʥʘ ʣʠʰʝ ʬʽʟʠʯʥʘ ʥʝʣʽʥʽʡʥʽʩʪʴ). 
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           ( ) ( ), , ,

1
2 3 2r rr r r r rr rA B C u u B C u u

r
=- + + - + - 

                   ( )( ) ( ) ( )
2 2

, ,2 3

1 1
2 2 2r r r r r ru u A B C u A B C u

rr r

l
- - + + - + + .     (1.88) 

 

ɺʘʨʽʘʥʪ 2 (ʚʨʘʭʦʚʘʥʘ ʬʽʟʠʯʥʘ ʽ ʯʘʩʪʢʦʚʦ ʛʝʦʤʝʪʨʠʯʥʘ ʥʝʣʽʥʽʡʥʦʩʪʽ) 
 

( ) ,
,

2 r
r r r

r

u
u u

r
l m r

å õ
+ + - =æ ö

ç ÷
 

( ) ( ), , ,

1
2 2 3 2r rr r r r rr rA B C u u B C u u

r
l m=- + + + + - + -è øê ú   

 

          [ ]( ) [ ] ( )
2 2

, ,2 3

1 1
2 2 2 .r r r r r ru u A B C u A B C u

rr r

l
m l m- - + + + - + + + +  

        

(1.89)                 

ɺʘʨʽʘʥʪ 3 (ʚʨʘʭʦʚʘʥʘ ʬʽʟʠʯʥʘ ʽ ʛʝʦʤʝʪʨʠʯʥʘ ʥʝʣʽʥʽʡʥʦʩʪʽ) 

( ) ,
,

2 r
r r r

r

u
u u

r
l m r

å õ
+ + - =æ ö

ç ÷
 

( ) ( ) ( ), , ,

1
3 2 2 3 2 2r rr r r r rr rA B C u u B C u u

r
l m l=- + + + + - + + -è øê ú  

[ ]( )
2

, ,2

1
2 3 2 2r r r r ru u A B C u

rr

l
l m- - + + + + - 

                   [ ] ( )
2

3

1
2 3 2 rA B C u

r
l m- + + + + .                 (1.90) 

ʇʝʨʰʠʡ ʨʷʜʦʢ ʚ (1.90) ʤʦʞʝ ʙʫʪʠ ʚʠʨʘʞʝʥʠʡ ʟ (1.84) ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ 

     ( ), , , ,,
,

1
2 2r r

r r r r r r r rr
r

u u
u u u u

r r r
l m l m

èå õ å õ
+ + + + + -æ ö æ öé

ç ÷ ç ÷ê
 

 

           , ,
,

2r r r
r r r r r

r

u u u
u u u

r r r
l r l

øå õ å õ
- + - - = + +æ ö æ öù
ç ÷ ç ÷ú
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( ),
, ,2

,

2 2
r r r r

r rr r r r r
r

u u u
u u u u

r rr
m r l m r
å õ å õ

+ + - - = + + -æ öæ ö
ç ÷ç ÷

. 

ɺʘʨʽʘʥʪ 4 (ʚʨʘʭʦʚʘʥʘ ʛʝʦʤʝʪʨʠʯʥʘ ʥʝʣʽʥʽʡʥʽʩʪʴ) 

                   ( ) ,
,

2 r
r r r

r

u
u u

r
l m r

å õ
+ + - =æ ö

ç ÷
 

          ( ) , , , ,2

1
2 2 r rr r r r rr r r r ru u u u u u

r r

l
l m l=- + - - - 

                          ( )( ) ( ) ( )
2 2

, 3

1 1
2 2r r ru u

r r
l m l m- + - + .         (1.91) 

ʆʪʞʝ, ʦʧʠʩʘʥʘ ʧʨʦʮʝʜʫʨʘ ʧʦʙʫʜʦʚʠ ʥʝʣʽʥʽʡʥʠʭ ʭʚʠʣʴʦʚʠʭ ʨʽʚʥʷʥʴ, ʱʦ 

ʦʧʠʩʫʶʪʴ ʧʦʰʠʨʝʥʥʷ ʪʘ ʚʟʘʻʤʦʜʽʶ ʮʠʣʽʥʜʨʠʯʥʠʭ ʛʽʧʝʨʧʨʫʞʥʠʭ ʭʚʠʣʴ. ʅʝʣʽ-

ʥʽʡʥʽʩʪʴ ʚʚʦʜʠʪʴʩʷ ʚʽʜʧʦʚʽʜʘʻ ʢʚʘʜʨʘʪʠʯʥʽʡ ʥʝʣʽʥʽʡʥʦʩʪʽ ʚʩʽʭ ʦʩʥʦʚʥʠʭ ʩʧʽʚ-

ʚʽʜʥʦʰʝʥʴ. ʈʦʟʛʣʷʥʫʪʦ ʯʦʪʠʨʠ ʚʘʨʽʘʥʪʠ ʚʨʘʭʫʚʘʥʥʷ ʬʽʟʠʯʥʦʾ ʪʘ ʛʝʦʤʝʪʨʨʠʯ-

ʥʦʾ ʥʝʣʽʥʽʡʥʦʩʪʝʡ ʚ ʭʚʠʣʴʦʚʠʭ ʨʽʚʥʷʥʥʷʭ. ɼʣʷ ʨʽʟʥʠʭ ʚʘʨʽʘʥʪʽʚ ʚʨʘʭʫʚʘʥʥʷ 

ʬʽʟʠʯʥʦʾ ʪʘ ʛʝʦʤʝʪʨʠʯʥʦʾ ʥʝʣʽʥʽʡʥʦʩʪʝʡ ʽ ʜʣʷ ʚʩʽʭ ʯʦʪʠʨʴʦʭ ʢʦʥʬʽʛʫʨʘʮʽʡ ʧʨʫ-

ʞʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʦʙʫʜʦʚʘʥʦ ʥʝʣʽʥʽʡʥʽ ʭʚʠʣʴʦʚʽ ʨʽʚʥʷʥʥʷ ʯʝʨʝʟ ʢʦʤʧʦʥʝʥʪʠ 

ʚʝʢʪʦʨʘ ʧʝʨʝʤʽʱʝʥʴ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʙʫʜʫʚʘʪʠ ʨʦʟʚôʷʟʢʠ ʮʠʭ ʨʽʚʥʷʥʴ. 

 

1.7.3.  ʅʝʣʽʥʽʡʥʽ ʭʚʠʣʴʦʚʽ ʨʽʚʥʷʥʥʷ, ʷʢʽ ʦʧʠʩʫʶʪʴ ʧʦʰʠʨʝʥʥʷ 

ʮʠʣʽʜʨʠʯʥʠʭ ʢʨʫʪʠʣʴʥʠʭ ʭʚʠʣʴ ʚ ʨʘʤʢʘʭ ʤʦʜʝʣʽ ʄʫʨʥʘˇʘʥʘ 

ɿʘʟʥʘʯʠʤʦ, ʱʦ ʩʫʯʘʩʥʘ ʪʝʦʨʽʷ ʭʚʠʣʴ [5, 19, 67, 68, 81, 97, 100, 115, 117, 

123, 124, 130, 154] ʭʘʨʘʢʪʝʨʥʘ ʧʦʩʪʽʡʥʠʤ ʨʦʟʚʠʪʢʦʤ ʥʦʚʠʭ ʤʦʜʝʣʝʡ, ʷʢʽ ʫ 

ʩʚʦʶ ʯʝʨʛʫ ʤʽʩʪʷʪʴ ʥʦʚʽ ʥʝʣʽʥʽʡʥʽ ʭʚʠʣʴʦʚʽ ʨʽʚʥʷʥʥʷ. ʊʘʢ ʱʦ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʚ 

ʜʘʥʽʡ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʤʦʜʝʣʴ ʢʨʫʪʠʣʴʥʠʭ ʭʚʠʣʴ, ʷʢʘ ʚʢʣʶʯʘʻ ʥʦʚʝ 

ʥʝʣʽʥʽʡʥʝ ʭʚʠʣʴʦʚʝ ʨʽʚʥʷʥʥʷ, ʣʠʰʝ ʧʽʜʪʚʝʨʜʞʫʻ ʟʘʛʘʣʴʥʫ ʪʝʥʜʝʥʮʽʶ ʫ 

ʟʘʛʘʣʴʥʽʡ ʪʝʦʨʽʾ ʭʚʠʣʴ. 

 ɼʣʷ ʧʦʙʫʜʦʚʠ ʭʚʠʣʴʦʚʠʭ ʨʽʚʥʷʥʴ ʧʦʪʨʽʙʥʦ ʚʠʢʦʨʠʩʪʘʪʠ ʮʠʣʽʥʜʨʠʯʥʫ 

ʦʨʪʦʛʦʥʘʣʴʥʫ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ 
1 2 3, ,r zq q J q= = =. ʋ ʮʽʡ ʩʠʩʪʝʤʽ ʜʦʚʞʠ-

ʥʘ ʚʝʢʪʦʨʘ ʦʙʯʠʩʣʶʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ [83] 
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                       ( ) ( ) ( ) ( )
2 2 2 22i k

ikds g d d dr r d dzq q J= = + + ,             (1.92) 

ʤʝʪʨʠʯʥʽ ʪʝʥʟʦʨʠ ʤʘʶʪʴ ʢʦʤʧʦʥʝʥʪʠ 

                  
2 2

1 0 0 1 0 0

0 0 , 0 1 0

0 0 1 0 0 1

ik

ikg r g r= = ,              (1.93) 

ʙʘʟʠʩʥʽ ʚʝʢʪʦʨʠ ( )( )1 2 3

1 2 3, , , , ,e e e e e e  
k k

n ne ed= Ö ʤʘʶʪʴ ʜʦʚʞʠʥʠ 

                                 ( )1 2 3

1 2 31, , 1, 1, 1 , 1e e r e e e r e= = = = = =,          (1.94) 

ʣʠʰʝ ʪʨʠ ʩʠʤʚʦʣʠ ʂʨʽʩʪʦʬʬʝʣʷ ʧʝʨʰʦʛʦ ʨʦʜʫ 
m

kiG  ʥʝʨʽʚʥʽ ʥʫʣʝʚʽ 

                 ( )1 2 2

22 12 21, 1r rG =- G =G =.                        (1.95) 

ɼʘʣʽ ʚʠʙʝʨʝʤʦ ʢʦʥʬʽʛʫʨʘʮʽʶ (ʩʪʘʥ) ʥʝʣʽʥʽʡʥʦ ʧʨʫʞʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʊʘʢʠʭ ʩʪʘʥʽʚ ʧʨʠ ʦʧʠʩʽ ʜʝʬʦʨʤʫʚʘʥʥʷ ʮʠʣʽʥʜʨʠʯʥʠʤʠ ʢʦʨʜʠʥʘʪʘʤʠ ʤʦʞʝ 

ʙʫʪʠ ʯʦʪʠʨʠ [91]. ɼʣʷ ʦʧʠʩʫ ʢʨʫʪʠʣʴʥʠʭ ʭʚʠʣʴ ʩʣʽʜ ʚʠʙʠʨʘʪʠ ʢʦʥʬʽʛʫʨʘʮʽʶ ʟ 

ʚʽʩʩʶ ʩʠʤʝʪʨʽʾ  Oz, ʷʢʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʦʦʨʜʠʥʘʪ ,r z  ʽ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʦʨʜʠ-

ʥʘʪʠ J. ɼʣʷ ʪʘʢʦʾ ʢʦʥʬʽʛʫʨʘʮʽʾ ʢʦʤʧʦʥʝʥʪʠ ʚʝʢʪʦʨʘ ʟʤʽʱʝʥʴ ʻ ʪʘʢʠʤʠ 

                           
( ) ( ){ }

( ){ }

1 2 3 1 3

1 2 2 3

1 2 2 1 3 3

, , , 0, , , , 0

0, , , , 0

u t u u u t u

u u u t u

q q q q q

q q

= = = = =

= = = =
.               (1.96) 

ʂʦʤʧʦʥʝʥʪʠ ʥʝʣʽʥʽʡʥʦʛʦ ʪʝʥʟʦʨʘ ʜʝʬʦʨʤʘʮʽʡ ʂʦʰʽ-ɻʨʽʥʘ ʦʙʯʠʩʣʶʶʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʦʭʽʜʥʠʭ ʢʦ- ʽ ʢʦʥʪʨʘʚʘʨʽʘʥʪʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʚʝʢʪʦʨʘ ʟʤʽʱʝʥʴ  

ʟʘʛʘʣʴʥʘ ʬʦʨʤʫʣʘ: , ,
k

jk j k k

i ji i j k jii i

uu
u u u u

q q

µµ
Ð = + G Ð = - G

µ µ
 

 
1 1

1 ,1u uÐ = 1 1

11u+ G 2 1

21u+ G 3 1

31u+ G 0= , 

1 1,1iu uÐ = 1

1 11u- G 2

2 11u- G 3

3 11u- G 0,=  
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1
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ʽ ʟʘ ʫʤʦʚʠ (1.96) ʤʘʶʪʴ ʚʠʛʣʷʜ  

ʟʘʛʘʣʴʥʘ ʬʦʨʤʫʣʘ: ( )
1

,
2

ij j i k

i j i j ku u u ue= Ð +Ð +Ð Ð 

11 1

1ue=Ð ( )11 1 1

1

2
u u+ Ð Ð ( ) ( )2 3
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2

2 2
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1 1 1

2
u u u u
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å õå õ
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          22 2

2ue = Ð ( ) ( )1 2

2 1 2 2 2 2

1 1

2 2
u u u u+ Ð Ð + Ð Ð ( )32 3 2

1

2
u u+ Ð Ð 2

2

1

2
u u= .    (1.97) 
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ʘʙʦ ʫ ʚʠʧʘʜʢʫ ʢʨʫʪʠʣʴʥʠʭ ʭʚʠʣʴ ʚ ʩʣʘʙʢʦ ʥʝʣʽʥʽʡʥʦʤʫ ʧʨʫʞʥʦʤʫ ʤʘʪʝʨʽʘʣʽ    
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2 2

, 2

1 1

2
rr ru u

r
J Je

è ø
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 ,

1
,

2
z zuJ Je =    , ,

1
.rz r zu u u

r
J J Je
å õ
= -æ ö
ç ÷

 

ʂʦʤʧʦʥʝʥʪʠ 
12 23,e e ʪʝʥʟʦʨʘ ʜʝʬʦʨʤʘʮʽʾ ʻ ʣʽʥʽʡʥʠʤʠ, ʘ ʨʝʰʪʘ ʢʦʤʧʦʥʝʥʪʽʚ ʥʝ 

ʤʘʻ ʣʽʥʽʡʥʠʭ ʜʦʜʘʥʢʽʚ ʽ ʻ ʣʠʰʝ ʢʚʘʜʨʘʪʠʯʥʦ ʥʝʣʽʥʽʡʥʠʤʠ.  

ʈʽʚʥʷʥʥʷ ʨʫʭʫ ʚ ʟʘʧʠʩʽ ʯʝʨʝʟ ʪʝʥʟʦʨ ʥʘʧʨʫʞʝʥʴ ʃʷʛʨʘʥʞʘ kls ʻ ʪʘʢʠʤ 

                                 ( )ki n n i

k i iu us d rè øÐ +Ð =
ê ú

.                       (1.98) 

ʗʢʱʦ ʘʥʘʣʽʟʫʚʘʪʠ ʨʽʚʥʷʥʥʷ ʨʫʭʫ ʣʠʰʝ ʷʢ ʨʽʚʥʷʥʥʷ ʱʦʜʦ ʟʤʽʱʝʥʴ. ʊʦʜʽ 

ʢʦʤʧʦʥʝʥʪʠ ʪʝʥʟʦʨʘ ʥʘʧʨʫʞʝʥʴ ʪʨʝʙʘ ʩʧʦʯʘʪʢʫ ʦʙʯʠʩʣʶʚʘʪʠ ʟʘ ʬʦʨʤʫʣʦʶ 

( )ik ikWs e= µ µ, ʜʝ ʩʣʽʜ ʟʥʘʪʠ ʚʥʫʪʨʽʰʥʶ ʝʥʝʨʛʽʶ Wʷʢ ʥʝʣʽʥʽʡʥʫ ʬʫʥʢʮʽʶ 

ʢʦʤʧʦʥʝʥʪʽʚ ʪʝʥʟʦʨʘ ʜʝʬʦʨʤʘʮʽʾ [43, 56, 71, 92].  

ɼʘʣʽ ʚʠʙʝʨʝʤ ʪʠʧ ʧʨʫʞʥʦʛʦ ʤʘʪʝʨʽʘʣʫ (ʩʝʨʝʜʦʚʠʱʘ). ʋ ʧʨʦʚʝʜʝʥʦʤʫ 

ʜʦʩʣʽʜʞʝʥʥʽ ʚʠʙʨʘʥʦ ʧóʷʪʠʢʦʥʩʪʘʥʪʥʫ ʤʦʜʝʣʴ ʄʝʨʥʘʛʘʥʘ, ʷʢʘ ʟʘʜʘʻʪʴʩʷ 

ʢʫʙʽʯʥʦ ʥʝʣʽʥʽʡʥʠʤ ʧʨʫʞʥʠʤ ʧʦʪʝʥʮʽʘʣʦʤ [64] 
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                             2 3
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      ʊʝʧʝʨ ʤʦʞʥʘ ʚʨʘʭʫʚʘʪʠ ʬʦʨʤʫʣʠ (1.97) ʽ ʟʘʧʠʩʘʪʠ ʨʽʚʥʷʥʥʷ (1.104) ʯʝʨʝʟ 
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  ʈʽʚʥʷʥʥʷ (1.105) ʷʚʣʷʻ ʩʦʙʦʶ ʥʦʚʝ ʥʝʣʽʥʽʡʥʝ ʭʚʠʣʴʦʚʝ ʨʽʚʥʷʥʥʷ, ʷʢʝ ʫ 

ʣʽʚʽʡ ʯʘʩʪʠʥʽ ʧʦʚʥʽʩʪʶ ʩʧʽʚʧʘʜʘʻ ʟ ʣʽʥʽʡʥʠʤ ʭʚʠʣʴʦʚʠʤ ʨʽʚʥʷʥʥʷʤ, ʢʣʘʩʠʯʥʦʾ 

ʟʘʜʘʯʽ ʣʽʥʽʡʥʦʾ ʪʝʦʨʽʾ ʧʨʫʞʥʦʩʪʽ ʧʦʰʠʨʝʥʥʷ ʢʨʫʪʠʣʴʥʠʭ ʭʚʠʣʴ ʘ ʫ ʧʨʘʚʽʡ ʯʘʩ-

ʪʠʥʽ ʤʽʩʪʠʪʴ ʜʦʜʘʥʢʠ, ʷʢʽ ʻ ʢʫʙʽʯʥʦ ʥʝʣʽʥʽʡʥʠʤʠ ʱʦʜʦ ʟʤʽʱʝʥʥʷ. ʆʪʞʝ, ʢʚʘʜ-

ʨʘʪʠʯʥʘ ʥʝʣʽʥʽʡʥʽʩʪʴ, ʷʢʘ ʭʘʨʘʢʪʝʨʥʘ, ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʜʝʷʢʠʭ ʮʠʣʽʥʜʨʠʯʥʠʭ 

ʭʚʠʣʴ, ʥʝ ʧʨʠʩʫʪʥʷ ʚ ʨʽʚʥʷʥʥʽ (1.105) ʽ ʢʨʫʪʠʣʴʥʽ ʭʚʠʣʽ ʻ ʚʠʢʣʶʯʥʦ ʢʫʙʽʯʥʦ 

ʥʝʣʽʥʽʡʥʠʤʠ ʚ ʨʘʤʢʘʭ ʨʝʘʣʽʟʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ.  

       ʆʢʨʽʤ ʚʢʘʟʘʥʦʾ ʚʠʱʝ ʦʩʦʙʣʠʚʦʩʪʽ ʥʦʚʦʛʦ ʥʝʣʽʥʽʡʥʦʛʦ ʭʚʠʣʴʦʚʦʛʦ 

ʨʽʚʥʷʥʥʷ, ʩʣʽʜ ʱʝ ʚʢʘʟʘʪʠ ʥʘ ʜʝʢʽʣʴʢʘ ʽʥʰʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ. ʇʨʘʚʘ ʥʝʣʽʥʽʡʥʘ 
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ʯʘʩʪʠʥʘ ʨʽʚʥʷʥʥʷ (1.105) ʤʽʩʪʠʪʴ ʙʘʛʘʪʦ ʥʝʣʽʥʽʡʥʠʭ ʜʦʜʘʥʢʽʚ. ʇʨʠ ʟʘʩʪʦ-

ʩʫʚʘʥʥʽ ʪʨʴʦʭ ʨʽʟʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʟʥʘʭʦʜʞʝʥʥʷ ʥʘʙʣʠʞʝʥʠʭ ʨʦʟʚóʷʟʢʽʚ ʪʘʢʦʛʦ 

ʨʦʜʫ ʥʝʣʽʥʽʡʥʦʛʦ ʭʚʠʣʴʦʚʦʛʦ ʨʽʚʥʷʥʥʷ, ʤʦʞʥʘ ʟʥʝʭʪʫʚʘʪʠ ʜʝʷʢʽ ʥʝʣʽʥʽʡʥʽ 

ʜʦʜʘʥʢʠ, ʚʨʘʭʦʚʫʶʯʠ ʣʠʰʝ ʜʦʜʘʥʢʠ, ʷʢʽ ʧʦʜʽʙʥʽ ʜʦ ʣʽʥʽʡʥʦʾ ʯʘʩʪʠʥʠ 

ʭʚʠʣʴʦʚʦʛʦ ʨʽʚʥʷʥʥʷ. ʆʪʞʝ, ʧʨʠʩʫʪʥʽʩʪʴ ʚ ʨʽʚʥʷʥʥʽ ʙʘʛʘʪʴʦʭ ʥʝʣʽʥʽʡʥʠʭ 

ʜʦʜʘʥʢʽʚ ʫ ʨʷʜʽ ʚʠʧʘʜʢʽʚ ʥʝ ʩʪʚʦʨʶʻ ʚʝʣʠʢʠʭ ʧʨʦʙʣʝʤ ʚ ʟʥʘʭʦʜʞʝʥʥʽ 

ʥʘʙʣʠʞʝʥʦʛʦ ʨʦʟʚóʷʟʢʫ. 

       ɿ ʭʚʠʣʴʦʚʦʛʦ ʨʽʚʥʷʥʥʷ (1.105), ʚ ʨʘʤʢʘʭ ʧʨʠʡʥʷʪʦʾ ʧʦʩʪʘʥʦʚʢʠ ʟʘʜʘʯʽ 

ʧʨʦ ʢʨʫʪʠʣʴʥʽ ʭʚʠʣʽ ʚʠʧʣʠʚʘʻ ʱʦ ʧʨʠʩʫʪʥʽ ʣʠʰʝ ʥʝʣʽʥʽʡʥʽ ʜʦʜʘʥʢʠ ʟ ʤʥʦʞʥʠ- 

ʢʘʤʠ ʫ ʚʠʛʣʷʜʽ ʧʨʫʞʥʠʭ ʧʦʩʪʽʡʥʠʭ ʄʝʨʥʘʛʘʥʘ ,ɸ ɺ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʚʨʘʭʫʚʘʥʥʷ ʫ ʨʽʚʥʷʥʥʽ (1.105) ʣʠʰʝ ʬʽʟʠʯʥʦʾ ʥʝʣʽʥʽʡʥʦʩʪʽ. ʆʪʞʝ, ʮʷ ʩʠʪʫʘʮʽʷ 

ʥʝ ʻ ʥʘʩʣʽʜʢʦʤ ʥʝʭʪʫʚʘʥʥʷ ʛʝʦʤʝʪʨʠʯʥʦʾ ʥʝʣʽʥʽʡʥʦʩʪʽ, ʘ ʻ ʥʘʩʣʽʜʢʦʤ ʩʧʝ-

ʮʠʬʽʢʠ ʟʘʛʘʣʴʥʦʾ ʜʣʷ ʪʝʦʨʽʾ ʧʨʫʞʥʦʩʪʽ ʧʦʩʪʘʥʦʚʢʠ ʟʘʜʘʯʽ ʧʨʦ ʢʨʫʪʠʣʴʥʽ ʭʚʠʣʽ.  

      ʆʩʥʦʚʥʠʡ ʚʠʩʥʦʚʦʢ. ʅʘʚʝʜʝʥʽ ʬʘʢʪʠ ʟ ʤʝʭʘʥʽʢʠ ʤʘʪʝʨʽʘʣʽʚ ʻ ʜʦʩʪʘʪʥʽʤʠ 

ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ, ʚʠʢʣʘʜʝʥʠʭ ʚ ʥʘʩʪʫʧʥʠʭ ʨʦʟʜʽʣʘʭ.   
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ʈʆɿɼɯʃ 2 (ɼʆʇʆʄɯɾʅʀʁ) 

ʍɺʀʃɯ ɿ ʈɯɿʅʀʄʀ ʇʆʏɸʊʂʆɺʀʄʀ ʇʈʆʌɯʃʗʄʀ  

 

2.1 ʇʦʦʜʠʥʦʢʽ ʭʚʠʣʽ. 

        ʗʚʠʱʝ ʧʦʩʪʫʧʦʚʦʾ ʟʤʽʥʠ ʯʠ ʩʧʦʪʚʦʨʝʥʥʷ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʷ ʭʚʠʣʽ 

ʧʨʠ ʾʾ ʧʦʰʠʨʝʥʥʽ) ʻ ʧʨʝʜʤʝʪʦʤ ʘʥʘʣʽʟʫ ʩʫʯʘʩʥʦʾ ʪʝʦʨʽʾ ʭʚʠʣʴ [7, 9, 20, 44]. ɺ 

ʪʝʦʨʽʾ ʭʚʠʣʴ ʪʝʨʤʽʥʠ çʝʚʦʣʶʮʽʷ - evolutionè (ʧʦʩʪʫʧʦʚʘ ʟʤʽʥʘ ʧʦʯʘʪʢʦʚʦʛʦ 

ʧʨʦʬʽʣʷ ʭʚʠʣʽ ʧʨʠ ʾʾ ʧʦʰʠʨʝʥʥʽ) ʽ çʜʠʩʪʦʨʩʽʷ - distortionè (ʩʧʦʪʚʦʨʝʥʥʷ ʧʦʯʘʪ-

ʢʦʚʦʛʦ ʧʨʦʬʽʣʷ ʭʚʠʣʽ ʧʨʠ ʾʾ ʧʦʰʠʨʝʥʥʽ) ʧʨʘʢʪʠʯʥʦ ʚʚʘʞʘʶʪʴʩʷ ʩʠʥʦʥʽʤʘʤʠ.  

ʍʚʠʣʷ ʧʦʰʠʨʶʻʪʴʩʷ ʦʜʥʦʯʘʩʥʦ ʚ ʧʨʦʩʪʦʨʽ ʽ ʚ ʯʘʩʽ. ʆʩʢʽʣʴʢʠ ʚʦʥʘ ʭʘʨʘʢ-

ʪʝʨʠʟʫʻʪʴʩʷ ʬʘʟʦʶ x vts= -, ʪʦ ʧʨʠ ʚʽʜʦʤʽʡ ʰʚʠʜʢʦʩʪʽ ʭʚʠʣʽ v  ʬʽʢʩʦʚʘʥʘ 

ʪʦʯʢʘ ʧʨʦʩʪʦʨʫ ʚʽʜʧʦʚʽʜʘʻ ʬʽʢʩʦʚʘʥʦʤʫ ʯʘʩʫ. ʊʦʤʫ ʧʦʰʠʨʝʥʥʷ ʭʚʠʣʽ ʤʦʞʥʘ 

ʚʠʚʯʘʪʠ ʷʢ ʧʨʦʮʝʩ, ʱʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʚ ʧʨʦʩʪʦʨʽ ʘʙʦ ʫ ʯʘʩʽ. ʋ ʚʠʧʘʜʢʫ ʭʚʠʣʴ 

ʟʤʽʱʝʥʥʷ ʚ ʤʘʪʝʨʽʘʣʘʭ ʚʠʨʘʟ ( )u x vt- , ʦʪʨʠʤʘʥʠʡ ʟʚʠʯʘʡʥʦ ʷʢ ʨʦʟʚóʷʟʦʢ 

ʥʝʣʽʥʽʡʥʦʛʦ ʭʚʠʣʴʦʚʦʛʦ ʨʽʚʥʷʥʥʷ, ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʪʘʢʠʤ, ʱʦ ʦʧʠʩʫʻ ʟʤʽʥʫ 

ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʷ ʭʚʠʣʽ. 

       ʇʦʦʜʠʥʦʢʽ ʭʚʠʣʽ (solitary waves) ʚʠʚʯʘʶʪʴʩʷ ʚ ʪʝʦʨʽʾ ʭʚʠʣʴ ʜʦʩʠʪʴ 

ʜʘʚʥʦ. ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʧʨʦʬʽʣʴ ʧʦʦʜʠʥʦʢʦʾ ʭʚʠʣʽ ʦʧʠʩʫʻʪʴʩʷ ʩʢʽʥʯʝʥʥʦʶ 

ʬʫʥʢʮʽʻʶ (ʚʽʜʤʽʥʥʦʶ ʚʽʜ ʥʫʣʷ ʣʠʰʝ ʥʘ ʩʢʽʥʯʝʥʥʦʤʫ ʚʽʜʨʽʟʢʫ) ʘʙʦ ʬʫʥʢʮʽʻʶ 

ʩʢʽʥʯʝʥʥʦʾ ʚʘʛʠ (ʚʝʣʠʯʠʥʘ ʥʘ ʧʣʦʱʽ ʧʽʜ ʛʨʘʬʽʢʦʤ ʬʫʥʢʮʽʾ ʻ ʩʢʽʥʯʝʥʥʦʶ ʥʘ 

ʩʢʽʥʯʝʥʥʦʤʫ ʚʽʜʨʽʟʢʫ ʽ ʪʘʢʦʶ ʱʦ, ʧʣʦʱʝʶ ʧʦʟʘ ʮʠʤ ʚʽʜʨʽʟʢʦʤ ʤʦʞʥʘ ʟʥʝʭ-

ʪʫʚʘʪʠ, ʪʦʙʪʦ ʧʣʦʱʘ ʟʦʩʝʨʝʜʞʝʥʘ ʥʘ ʩʢʽʥʯʝʥʥʦʤʫ ʚʽʜʨʽʟʢʫ). ʋ ʤʝʭʘʥʽʮʽ 

ʤʘʪʝʨʽʘʣʽʚ ʧʦʦʜʠʥʦʢʽ ʭʚʠʣʽ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʽʤʧʫʣʴʩʽʚ, 

ʷʢʽ ʬʦʨʤʫʶʪʴʩʷ ʨʽʟʥʠʤʠ ʩʧʦʩʦʙʘʤʠ ʽ ʜʽʶʪʴ ʥʘ ʚʠʛʦʪʦʚʣʝʥʽ ʟ ʧʝʚʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʟʨʘʟʢʠ ʯʠ ʢʦʥʩʪʨʫʢʮʽʾ. ʊʝʦʨʝʪʠʯʥʦ ʪʘʢʽ ʭʚʠʣʽ ʚ ʤʘʪʝʨʽʘʣʘʭ ʚʠʚʯʝʥʽ 

ʬʨʘʛʤʝʥʪʘʨʥʦ. ʍʚʠʣʷ ʟ ʧʨʦʬʽʣʝʤ ʫ ʚʠʛʣʷʜʽ ʬʫʥʢʮʽʾ ɻʘʫʩʩʘ (ʜʟʚʽʥʦʧʦʜʽʙʥʘ ʯʠ 

ʛʦʨʙʦʧʦʜʽʙʥʘ ʭʚʠʣʷ, ʷʢʘ ʻ ʷʢʨʘʟ ʬʫʥʢʮʽʻʶ ʩʢʽʥʯʝʥʥʦʾ ʚʘʛʠ) ʚʚʘʞʘʻʪʴʩʷ 

ʪʠʧʦʚʠʤ ʧʨʠʢʣʘʜʦʤ ʧʦʦʜʠʥʦʢʦʾ ʭʚʠʣʽ.  

ʅʘʡʧʨʦʩʪʽʰʘ ʧʦʦʜʠʥʦʢʘ ʭʚʠʣʷ ʤʦʞʝ ʙʫʪʠ ʦʧʠʩʘʥʘ ʢʣʘʩʠʯʥʠʤ ʨʦʟʚóʷʟ- 
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ʢʦʤ ɼóêʣʷʤʙʝʨʘ ( ) ( ),u x t f x ct= -  ʣʽʥʽʡʥʦʛʦ ʭʚʠʣʴʦʚʦʛʦ ʨʽʚʥʷʥʥʷ (ʫ ʜʘʥʦʤʫ 

ʚʠʧʘʜʢʫ, ʣʽʥʽʡʥʦʶ ʯʘʩʪʠʥʦʶ ʨʽʚʥʷʥʥʷ 2

, , 0tt xxu c u- =) ʜʣʷ ʦʜʥʦʚʠʤʽʨʥʦʾ ʭʚʠʣʽ 

ʟʤʽʱʝʥʥʷ. ʍʚʠʣʷ ɼóɸʣʷʤʙʝʨʘ ʚʽʜʧʦʚʽʜʘʻ ʣʽʥʽʡʥʽʡ ʪʝʦʨʽʾ ʧʨʫʞʥʦʩʪʽ, ʚ ʨʘʤʢʘʭ 

ʷʢʦʾ ʟʤʽʥʫ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʷ ʦʧʠʩʘʪʠ ʥʝ ʤʦʞʥʘ. ʊʦʤʫ ʜʠʩʪʦʨʩʽʷ ʯʠ ʝʚʦʣʶ-

ʮʽʷ ʭʚʠʣʴ ʚ ʤʘʪʝʨʽʘʣʘʭ (ʭʚʠʣʴ ʷʢ ʛʘʨʤʦʥʽʯʥʠʭ, ʪʘʢ ʽ ʧʦʦʜʠʥʦʢʠʭ) ʚʠʚʯʘʻʪʴʩʷ ʚ 

ʨʘʤʢʘʭ ʤʦʜʝʣʝʡ ʥʝʣʽʥʽʡʥʦʾ ʪʝʦʨʽʾ ʧʨʫʞʥʦʩʪʽ.  

ɼʘʣʽ ʧʦʦʜʠʥʦʢʘ ʭʚʠʣʷ ʚʠʚʯʘʻʪʴʩʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʦʜʥʽʻʾ ʟ ʥʘʡʙʽʣʴʰ 

ʨʦʟʚʠʥʝʥʠʭ ʤʦʜʝʣʝʡ ʥʝʣʽʥʽʡʥʦʾ ʪʝʦʨʽʾ ʧʨʫʞʥʦʩʪʽ - ʧóʷʪʠʢʦʥʩʪʘʥʪʥʦʾ ʤʦʜʝʣʽ 

ʄʫʨʥʘʛʘʥʘ [5, 6, 74]. ʎʷ ʤʦʜʝʣʴ ʜʦʧʫʩʢʘʻ ʨʽʟʥʽ ʚʘʨʽʘʥʪʠ ʥʝʣʽʥʽʡʥʦʛʦ ʭʚʠʣʴʦ-

ʚʦʛʦ ʨʽʚʥʷʥʥʷ. ʅʘʡʧʨʦʩʪʽʰʠʡ ʚʘʨʽʘʥʪ ʥʝʣʽʥʽʡʥʦʛʦ ʭʚʠʣʴʦʚʦʛʦ ʨʽʚʥʷʥʥʷ 

ʚʢʣʶʯʘʻ ʣʠʰʝ ʢʚʘʜʨʘʪʠʯʥʫ ʘʙʦ ʢʫʙʽʯʥʫ ʥʝʣʽʥʽʡʥʽʩʪʴ.  

 

2.2.  ʇʨʦʬʽʣʽ ʛʘʨʤʦʥʽʯʥʦʾ ʽ ʧʦʦʜʠʥʦʢʠʭ ʭʚʠʣʴ ʫ ʚʠʛʣʷʜʽ ʬʫʥʢʮʽʾ:    

ʏʝʙʠʰʦʚʘ ï ɽʨʤʽʪʘ, ʋʽʪʪʝʢʝʨʘ ʄʘʢʜʦʥʘʣʴʜʘ ʪʘ ʌʨʽʜʣʷʥʜʝʨʘ. 

2.2.1. ʇʨʦʬʽʣʴ ʛʘʨʤʦʥʽʯʥʦʾ ʭʚʠʣʽ 

ɻʘʨʤʦʥʽʯʥʘ ʭʚʠʣʷ ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʜʠʩʧʝʨʩʽʡʥʽ ʪʘ ʥʝʜʠʩʧʝʨʩʽʡʥʽ ʭʚʠʣʽ. 

ʅʝʜʠʩʧʝʨʩʠʚʥʘ ʛʘʨʤʦʥʽʯʥʘ ʭʚʠʣʷ ï ʮʝ, ʭʚʠʣʷ ʰʚʠʜʢʽʩʪʴ ʷʢʦʾ v  ʣʽʥʽʡʥʦ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʯʘʩʪʦʪʠ.  ɼʠʩʧʝʨʩʠʚʥʘ ʛʘʨʤʦʥʽʯʥʘ ʭʚʠʣʷ ʦʟʥʘʯʘʻʪʴʩʷ ʷʢ ʭʚʠʣʷ, 

ʰʚʠʜʢʽʩʪʴ ʷʢʦʾ v  ʥʝʣʽʥʽʡʥʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʯʘʩʪʦʪʠ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʜʣʷ ʢʦʞʥʦʛʦ 

ʬʽʢʩʦʚʘʥʦʛʦ ʟʥʘʯʝʥʥʷ ʯʘʩʪʦʪʠ ʬʘʟʘ ʭʚʠʣʽ kx ts w= -  ʘʙʦ ( )k x vts= -  

ʣʽʥʽʡʥʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʨʦʡʜʝʥʦʛʦ ʭʚʠʣʝʶ ʰʣʷʭʫ x  ʽ ʯʘʩʫ ʧʦʰʠʨʝʥʥʷ ʭʚʠʣʽ t . 

 ɼʣʷ ʛʘʨʤʦʥʽʯʥʠʭ ʭʚʠʣʴ ʟʘʜʘʻʪʴʩʷ ʜʠʩʧʝʨʩʽʡʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ( )W kw= . 

ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʬʘʟʦʚʘ ʰʚʠʜʢʽʩʪʴ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ 

                                                         ( ) ( )phv k W k k= .                                  (2.1) 

 ʗʢʱʦ ʭʚʠʣʷ ʫʪʚʦʨʝʥʘ ʜʝʢʽʣʴʢʦʤʘ ʜʠʩʧʝʨʩʽʡʥʠʤʠ ʭʚʠʣʷʤʠ ʟ ʙʣʠʟʴʢʦ ʨʦʟ- 

ʪʘʰʦʚʘʥʠʤʠ ʯʘʩʪʦʪʘʤʠ, ʪʦ ʢʦʞʥʘ ʟ ʮʠʭ ʭʚʠʣʴ ʙʫʜʝ ʧʦʰʠʨʶʚʘʪʠʩʷ ʟʽ ʩʚʦʻʶ 

ʰʚʠʜʢʽʩʪʶ. ʊʘʢʽ ʭʚʠʣʽ ʨʦʟʭʦʜʷʪʴʩʷ ʚ ʧʨʦʩʪʦʨʽ (ʨʦʟʩʽʶʶʪʴʩʷ), ʪʦʤʫ ʧʦʯʘʪʢʦ-

ʚʠʡ ʧʨʦʬʽʣʴ ʭʚʠʣʽ (ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʘʢʠʭ ʭʚʠʣʴ) ʙʫʜʝ ʟʤʽʥʶʚʘʪʠʩʷ ʟ ʯʘʩʦʤ.  
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ʈʦʟʛʣʷʥʝʤʦ ʦʩʥʦʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʦʜʥʦʚʠʤʽʨʥʠʭ ʛʘʨʤʦʥʽʯʥʠʭ ʭʚʠʣʴ [49]. 

ʇʝʨʰ ʟʘ ʚʩʝ, ʪʘʢʘ ʭʚʠʣʷ ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ ʤʘʪʝʤʘʪʠʯʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʩʪʦʾ 

ʬʦʨʤʫʣʠ 

                                         ( , ) cos
ph

x
u x t A t

v
w
å õ

= -æ öæ ö
ç ÷

.                        (2.2) 

ɹʽʣʴʰ ʟʚʠʯʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʙʽʞʫʯʦʾ ʛʘʨʤʦʥʽʯʥʦʾ ʭʚʠʣʽ 

                                                     ( , ) cos( )u x t A t kxw= - ,                                 (2.3) 

ʜʝ ( )phk vw=  ʭʚʠʣʴʦʚʝ ʯʠʩʣʦ, ʷʢʝ ʧʦʚ'ʷʟʘʥʝ ʟ ʜʦʚʞʠʥʦʶ ʭʚʠʣʽ ( )2 kl p= .  

ʗʢʱʦ ʧʝʨʽʦʜ ( )1T f=  ʽ ʢʨʫʛʦʚʘ ʯʘʩʪʦʪʘ ( )2f w p=  ʚʠʟʥʘʯʝʥʽ, ʪʦ 

ʬʘʟʦʚʫ ʰʚʠʜʢʽʩʪʴ ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ ʷʢ 

                                                    ( ) ( ); ; .ph ph phv k v f v Tw l l= = =                               (2.4) 

ɺʠʨʘʟ ( , )x t t kxj w= -  ʥʘʟʠʚʘʻʪʴʩʷ ʬʘʟʦʚʦʶ ʬʫʥʢʮʽʻʶ ʘʙʦ ʬʘʟʦʶ. ɺʽʥ 

ʣʽʥʽʡʥʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʥʝʟʘʣʝʞʥʠʭ ʟʤʽʥʥʠʭ x  ʽ t . ʂʦʣʠ ʟʥʘʯʝʥʥʷ ʬʘʟʠ ʬʽʢʩʦʚʘ-

ʥʝ, ʮʝ ʦʟʥʘʯʘʻ, ʱʦ ʟʘʬʽʢʩʦʚʘʥʘ ʧʝʚʥʘ ʪʦʯʢʘ ʥʘ ʧʨʦʬʽʣʶ ʭʚʠʣʽ. ʅʘʩʧʨʘʚʜʽ ʽʟ 

ʟʘʛʘʣʴʥʦʛʦ ʜʠʬʝʨʝʥʮʽʘʣʫ ʜʣʷ ʬʽʢʩʦʚʘʥʦʾ ʬʘʟʠ 0d dt dx dt kdx
t x

j j
j w
µ µ
= + = - =
µ µ

 

ʚʠʧʣʠʚʘʻ, ʱʦ ( )( )dx dt kw=  ʜʣʷ ʪʦʯʦʢ ʬʽʢʩʦʚʘʥʦʾ ʬʘʟʠ. ʎʽ ʪʦʯʢʠ ʨʫʭʘʶʪʴʩʷ 

ʟʽ ʰʚʠʜʢʽʩʪʶ phv , ʘʙʦ, ʷʢ ʯʘʩʪʦ ʧʠʰʫʪʴ, ʩʧʦʩʪʝʨʽʛʘʯ, ʷʢʠʡ ʨʫʭʘʻʪʴʩʷ ʟʽ ʰʚʠʜ-

ʢʽʩʪʶ phv , ʙʘʯʠʪʴ ʚʝʩʴ ʯʘʩ ʦʜʥʫ ʡ ʪʫ ʩʘʤʫ ʪʦʯʢʫ ʧʨʦʬʽʣʶ ʭʚʠʣʽ. ʎʝ ʧʦʷʩʥʶʻ 

ʯʦʤʫ phv  ʥʘʟʠʚʘʻʪʴʩʷ ʬʘʟʦʚʦʶ ʰʚʠʜʢʽʩʪʶ. 

ʅʘ ʨʠʩ. 2.1 ʟʦʙʨʘʞʝʥʦ ʚʠʛʣʷʜ ʛʘʨʤʦʥʽʯʥʦʾ ʭʚʠʣʽ ʜʣʷ ʜʽʡʩʥʦʾ ʬʦʨʤʠ ʟ 

ʥʘʩʪʫʧʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʧʘʨʘʤʝʪʨʽʚ: 
51.0 10 ;w= Ö 41.0 10 ;A -= Ö  ʽ ʭʚʠʣʴʦʚʠʤ 

ʯʠʩʣʦʤ ( ) 11,2 10k cw= = Ö.   
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               ʈʠʩ. 2.1. ʇʨʦʬʽʣʴ ʛʘʨʤʦʥʽʯʥʦʾ ʭʚʠʣʽ 

ʊʘʢʦʞ ʛʘʨʤʦʥʽʯʥʫ ʭʚʠʣʶ, ʟʘʜʘʶʪʴ ʫ ʚʠʛʣʷʜʽ ʢʦʤʧʣʝʢʩʥʦʟʥʘʯʥʦʾ ʬʫʥʢʮʽʾ  

                                        ( ) ( )
,

i kx t
u x t Ae

w-
=  ʘʙʦ ( ) ( )

,
ik x vt

u x t Ae
-

= .                      (2.5) 

ʇʨʝʜʩʪʘʚʣʝʥʥʷ (2.5) ʯʘʩʪʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʤʘʪʝʤʘʪʠʯʥʠʭ ʚʠʢʣʘʜʢʘʭ ʜʣʷ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ, ʘʙʦ ʨʦʟʚôʷʟʢʫ ʭʚʠʣʴʦʚʠʭ ʨʽʚʥʷʥʴ, ʱʦ ʻ ʟʨʫʯʥʦ.   

           

2.2.2. ʇʨʦʬʽʣʴ ʫ ʚʠʛʣʷʜʽ ʬʫʥʢʮʽʾ ʏʝʙʠʰʦʚʘ-ɽʨʤʽʪʘ 

ʌʫʥʢʮʽʾ ʏʝʙʠʰʦʚʘ-ɽʨʤʽʪʘ ïʮʝ ʬʫʥʢʮʽʷ, ʷʢʘ ʤʘʻ ʥʘʩʪʫʧʥʠʡ ʘʥʘʣʽʪʠʯʥʠʡ 

ʚʠʛʣʷʜ [31,60,101]:  

                                                       
2

*2( ) ( ),
z

n nz e H zy
-

=                             (2.6) 

ʜʝ 
* ( )nH z  ʻ ʧʦʣʽʥʦʤʘʤʠ ʏʝʙʠʰʦʚʘ-ɽʨʤʽʪʘ  

       
2 2

* 2 2 2( ) 2 ( 2 ); ( ) ( 1)
n

n x x
n

n n n n

d
H z H z H z e e

dx

-å õ
= = - æ ö

ç ÷
 . 

ʎʽ ʧʦʣʽʥʦʤʠ ʚʠʟʥʘʯʘʶʪʴʩʷ ʪʚʽʨʥʦʶ ʬʫʥʢʮʽʻʶ 

2

2

0

( )
!

t n
tx

n

n

t
e H x

n

¤-

=

=ä  ʽ ʾʭ 

ʟʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʟʘʜʘʻʪʴʩʷ ʬʦʨʤʫʣʦʶ 

2
2 4 2

2
0

1 ( 1) 1 ( 1)( 2)( 3) ( 1) ( ,2 )
( )

2 1 2 1 2 2 (1, )

n
j

j
n n n n j

n j
j

n n n n n n n j
H x x x x x

j

¢

- - -

=

- - - - - -
= - + -ÖÖÖ=

Ö
ä  

ʽ ʨʝʢʫʨʝʥʪʥʠʤʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤʠ 
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1 1 1

2 2 2 1 2 1

* * * 2 * 3

0 1 2 3

* 4 2 * 5 3

4 5

( )
( ) 2 ( ) 2 ( ); 2 ( );

( ) ( ); ( ) ( );

( ) 1; ( ) ; ( ) 1; ( ) 3 ;

( ) 6 3; ( ) 10 15 .

n
n n n n

n n n n

dH z
H z zH z nH z nH z

dz

H x H x H x H x

H z H z z H z z H z z z

H z z z H z z z z

+ - -

+ +

= - =

- = - =-

= = = - = -

= - + = - +

 

ʌʫʥʢʮʽʾ ()n xy  ʻ ʜʽʡʩʥʠʤʠ ʜʣʷ ʜʽʡʩʥʠʭ ʟʥʘʯʝʥʴ ʘʨʛʫʤʝʥʪʘ ʽ ʚʦʥʠ ʦʨʪʦʛʦ-

ʥʘʣʴʥʽ ʟ ʚʘʛʦʶ 1 ʥʘ ʜʽʡʩʥʽʡ ʦʩʽ ( , )-¤ ¤:  
0 ;

( ) ( )
1 .

m n

m n
x x dx

m n
y y
¤

-¤

¸ë
=ì

=í
ñ   

ʊʘʢʦʞ ʚʦʥʠ ʻ ʨʦʟʚóʷʟʢʘʤʠ ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ ʨʽʚʥʷʥʥʷ ɺʝʙʝʨʘ 

     
// 2( ) (1 2 ) ( ) 0,n nz n z zy y+ + - = 

ʘ ʧʦʣʽʥʦʤʠ 
* ( )nH z  ʻ ʨʦʟʚóʷʟʢʘʤʠ ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ ʨʽʚʥʷʥʥʷ ʏʝʙʠʰʦʚʘ-

ɽʨʤʽʪʘ  

     
// /2 2 0.w zw nw- + = 

ɼʘʣʽ ʙʫʜʫʪʴ ʨʦʟʛʣʷʜʘʪʠʩʷ ʭʚʠʣʽ ʟ ʧʦʯʘʪʢʦʚʠʤ ʧʨʦʬʽʣʝʤ ʫ ʚʠʛʣʷʜʽ ʬʫʥʢʮʽʾ 

ʏʝʙʠʰʦʚʘ-ɽʨʤʽʪʘ ʥʫʣʴʦʚʦʛʦ ʽʥʜʝʢʩʘ ʽ ʤʥʦʞʥʠʢʦʤ s, ʱʦ ʟʘʜʘʻ ʨʫʭ ʭʚʠʣʽ 

                              
2

2
0( )

x

x e sy
-

= .                    (2.7) 

ʎʷ ʬʫʥʢʮʽʷ ʜʦʙʨʝ ʚʽʜʦʤʘ ʚ ʪʝʦʨʽʾ ʩʠʛʥʘʣʽʚ ʽ ʟʘʛʘʣʴʥʽʡ ʪʝʦʨʽʾ ʭʚʠʣʴ ʽ ʤʘʻ ʪʘʤ 

ʥʘʟʚʫ ñʜʟʚʽʥʦʧʦʜʽʙʥʘ ʬʫʥʢʮʽʷò. 

 ɻʨʘʬʽʢʠ ʜʟʚʽʥʦʧʦʜʽʙʥʦʾ ʬʽʢʥʢʮʽʾ ʜʣʷ ʨʽʟʥʠʭ 2, 20, 40.s s s= = =ʟʦʙʨʘ-

ʞʝʥʽ ʥʘ ʨʠʩ. 2.2.   

 

ʈʠʩ. 2.2. ɻʨʘʬʽʢʠ ʜʟʚʽʥʦʧʦʜʽʙʥʦʾ ʬʫʥʢʮʽʡ ʜʣʷ ʨʽʟʥʠʭ 2, 20, 40.s s s= = =  
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2.2.3. ʇʨʦʬʽʣʴ ʫ ʚʠʛʣʷʜʽ ʬʫʥʢʮʽʾ ʋʽʪʪʝʢʝʨʘ  

ʌʫʥʢʮʽʾ ʋʽʪʪʝʢʝʨʘ ï ʮʝ ʬʫʥʢʮʽʷ , ( )k mM z  ʽ , ( )k mW z, ʷʢʘ ʻ ʨʦʟʚôʷʟʢʦʤ 

ʥʘʩʪʫʧʥʦʛʦ ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ ʨʽʚʥʷʥʥʷʤ [6, 18, 58, 59]  

2

//

2

1
1 4 0
4

m
k

w w
z z

å õ
-æ ö

+ - + + =æ ö
æ ö
ç ÷

. 

ʅʝʩʢʽʥʯʝʥʥʦïʟʥʘʯʥʘ ʘʥʘʣʽʪʠʯʥʘ ʬʫʥʢʮʽʷ , ( )k mW z  ʦʟʥʘʯʝʥʘ ʜʣʷ ʚʩʽʭ 

ʟʥʘʯʝʥʴ ,k m ʽ ʜʣʷ ʚʩʽʭ ʥʝʚʽʜóʻʤʥʠʭ ʜʽʡʩʥʠʭ z . ɺʦʥʘ ʤʦʞʝ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʯʝʨʝʟ ʚʠʨʦʜʞʝʥʽ ʛʽʧʝʨʛʝʦʤʝʪʨʠʯʥʽ ʬʫʥʢʮʽʾ ( , , )a c zY  ʪʘ ( , , )a c zF  

1

2 2
,

1
( ) ,2 1,

2

z
m

k mM z e z m k m z
- + å õ

= Y - + +æ ö
ç ÷

, 

                        

1

2 2
,

1
( ) ,2 1,

2

z
m

k mW z e z m k m z
- + å õ

= F - + +æ ö
ç ÷

,                (2.8) 

ʜʝ 
2( 1)

( , , ) 1 .....
1! ( 1) 2!

a z a a z
a c z

c c c

+
F = + + +

+
 

, , ,

( 2 ) (2 )
( ) ( ) ( )

1 1

2 2

k m k m k m

m m
W z M z M z

m k m k
-

G - G
= +
å õ å õ
G - - G + -æ ö æ ö
ç ÷ ç ÷

. 

ʊʘʢʦʞ ʬʫʥʢʮʽʷ ʋʽʪʪʝʢʝʨʘ ʤʘʻ ʧʨʝʜʩʪʘʚʣʝʥʥʷ  

   ( )

1

2 2
2

1
,

2

( )
(2 1) (2 )

z
m

p
p m z

p
p m m

z e d
M z z e

m m p dz

- +

+ -

+ +
=

+ +
 . 

ɯʩʥʫʶʪʴ ʚʘʞʣʠʚʽ ʟʚóʷʟʢʠ ʬʫʥʢʮʽʾ ʋʽʪʪʝʢʝʨʘ ʟ ʧʝʚʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ 

ʽʥʜʝʢʩʽʚ ʽ ʽʥʰʠʭ ʚʽʜʦʤʠʭ ʫ ʤʘʪʝʤʘʪʠʯʥʽʡ ʬʽʟʠʮʽ ʬʫʥʢʮʽʷʤʠ: 

1. ʌʫʥʢʮʽʾ ʧʘʨʘʙʦʣʽʯʥʦʛʦ ʮʠʣʽʥʜʨʘ  

1 1 1 2

2 4 2
1 1 1

,
2 4 4

( ) 2
2

n

n
n

z
D z z W

+ -

+ -

å õ
= æ ö

ç ÷
. 

ʇʨʦʩʪʠʡ ʟʚ'ʷʟʦʢ ʤʽʞ ʬʫʥʢʮʽʷʤʠ ʏʝʙʠʰʦʚʘ-ɽʨʤʽʪʘ ()n zy  ʽ ʬʫʥʢʮʽʷʤʠ 

ʧʘʨʘʙʦʣʽʯʥʦʛʦ ʮʠʣʽʥʜʨʘ  ʻ ʪʘʢʠʤ  ( )()
1 1

4 2( ) 2 ! ( )n nD z n zp y
- -

=  . 
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2. ʌʫʥʢʮʽʷ ʧʦʤʠʣʦʢ  

2

( ) t

z

Erfc z e dt

¤

-=ñ  ʘʙʦ ( )
21 1

22 2
1 1

,
4 4

1
( )

2

z

n
Erfc z z e W z

- -

-
= . 

3.  ʌʫʥʢʮʽʭ ɹʝʩʩʝʣʷ ʫʷʚʥʦʛʦ ʘʨʛʫʤʝʥʪʘ ( )mK z  ʘʙʦ ( )mI z  

0, ( )
2

m m

z
K W z

z

på õ
=æ ö

ç ÷
, 

2

0, ( ) 2 ( 1)
2

m

m m

z
M z m zI

å õ
= G + æ ö

ç ÷
. 

ʗʢ ʚʽʜʦʤʦ, ʬʫʥʢʮʽʾ ɹʝʩʩʝʣʷ ʫʷʚʥʦʛʦ ʘʨʛʫʤʝʥʪʘ ʥʝ ʤʘʶʪʴ ʦʩʮʠʣʷʪʦʨʥʦʛʦ 

ʭʘʨʘʢʪʝʨʫ, ʧʝʨʰʘ ʤʦʥʦʪʦʥʥʦ ʟʨʦʩʪʘʻ, ʪʦʜʽ ʷʢ ʜʨʫʛʘ ʤʦʥʦʪʦʥʥʦ ʩʧʘʜʘʻ. 

ɺ ʥʘʩʪʫʧʥʦʤʫ ʘʥʘʣʽʟʽ ʧʦʦʜʠʥʦʢʠʭ ʭʚʠʣʴ ʚʠʙʨʘʥʽ ʪʘʢʽ ʬʫʥʢʮʽʾ ʋʽʪʪʝʢʝʨʘ, 

ʷʢʽ ʤʘʶʪʴ ʛʨʘʬʽʢ ʟ ʦʜʥʠʤ ʛʦʨʙʦʤ: 

A. 0,0( )W z, ʷʢʘ ʻ ʨʦʟʚóʷʟʢʦʤ ʨʽʚʥʷʥʥʷ 
2

2 2

1 1
4 0

4

d W
W

dz z

ë û
+ - + =ì ü
í ý

.  

ɹ.  
1 1

,
4 4

( )W z
-

, ʷʢʘ ʻ ʨʦʟʚóʷʟʢʦʤ ʨʽʚʥʷʥʥʷ 

2

2 2

1 1 3
0

4 4 16

d W
W

dz z z

ë û
+ - - + =ì ü
í ý

. 

ɺ.  
1 1

,
8 20

( )W z
-

, ʷʢʘ ʻ ʨʦʟʚóʷʟʢʦʤ ʨʽʚʥʷʥʥʷ  

2

2 2

1 1 99
0

4 8 400

d W
W

dz z z

ë û
+ - - + =ì ü
í ý

. 

   

 

ʈʠʩ. 2.3. ɻʨʘʬʽʢʠ ʬʫʥʢʮʽʡ ʋʽʪʪʝʢʝʨʘ. 
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2.2.4. ʇʨʦʬʽʣʴ ʫ ʚʠʛʣʷʜʽ ʬʫʥʢʮʽʾ ʄʘʢʜʦʥʘʣʴʜʘ 

ʌʫʥʢʮʽʷ ʄʘʢʜʦʥʘʣʴʜʘïʮʝ ʤʦʜʠʬʽʢʦʚʘʥʘ ʬʫʥʢʮʽʷ ɹʝʩʩʝʣʷ ʜʨʫʛʦʛʦ ʨʦʜʫ,  

ʱʦ ʤʘʻ ʚʠʛʣʷʜ [31] 

                                        
( ) ( )

( ) ,
2 sin

I z I z
K z n n
n

p

np
- -

=                                   (2.9) 

ʜʝ n̒  ʥʝ ʮʽʣʝ ʜʽʡʩʥʝ ʯʠʩʣʦ ʽ  

      
( )

2

0

/ 2
( ) ,

! ( 1)

m

m

z
I z

m m

n

n
n

+
¤

=

=
G + +

ä  

ʻ ʮʠʣʽʥʜʨʠʯʥʦʶ ʬʫʥʢʮʽʻʶ ʟ ʯʠʩʪʦ ʫʷʚʥʠʤ ʘʨʛʫʤʝʥʪʦʤ [101,119]. 

ʌʫʥʢʮʽʾ ( )I zn-
ʪʘ ( )I zn

ʥʘʟʠʚʘʶʪʴ ʤʦʜʠʬʽʢʦʚʘʥʠʤʠ ʬʫʥʢʮʽʷʤʠ ɹʝʩʩʝʣʷ 

ʧʝʨʰʦʛʦ ʨʦʜʫ. 

ʗʢʱʦ nïʮʽʣʝ ʯʠʣʦ ʪʦ ʨʦʟʛʣʷʜʘʶʪʴ ( ) lim ( ).n
n

K z K zn
n­
=   

ʌʫʥʢʮʽʷ ʄʘʢʜʦʥʘʣʴʜʘ ʻ ʨʦʟʚôʷʟʢʦʤ ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ ʨʽʚʥʷʥʥʷ ɹʝʩʩʝʣʷ: 

                                              ( )
2

2 2 2

2
0,

d z dy
z z z y

dz dz
n+ - + =                          (2.10) 

ʱʦ ʧʨʷʤʫʻ ʝʢʧʦʪʝʥʮʽʘʣʴʥʦ ʜʦ ʥʫʣʷ ʢʦʣʠ z­¤, ʧʨʠʡʤʘʶʯʠ ʜʦʜʘʪʥʽ ʟʥʘʯʝʥ-

ʥʷ. ʌʫʥʢʮʽʾ ( )I zn
ʪʘ ( )K zn

ʫʪʚʦʨʶʶʪʴ ʬʫʥʜʘʤʝʥʪʘʣʴʥʫ ʩʠʩʪʝʤʫ ʨʦʟʚôʷʟʢʽʚ 

ʨʽʚʥʷʥʥʷ (3.13). 

ʗʢʱʦ arg( ) / 2zp p- < <  ʪʦ ( )K zn
 ʤʦʞʝ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʯʝʨʝʟ ʬʫʥʢ-

ʮʽʶ ʍʘʥʢʝʣʷ ʧʝʨʰʦʛʦ ʨʦʜʫ  

   1 (1)( ) ( ).
2

aK z i H izn n

p +=  

ʗʢʱʦ / 2 arg( )zp p< <  ʪʦ ( )K zn
 ʤʦʞʝ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʯʝʨʝʟ 

ʬʫʥʢʮʽʶ ʍʘʥʢʝʣʷ ʜʨʫʛʦʛʦ ʨʦʜʫ  

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

aK z i H izn n

p += - - 

ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʬʫʥʢʮʽʾ ʄʘʢʜʦʥʘʣʴʜʘ ʯʝʨʝʟ ʨʷʜʠ: 

1 2

1 2

0

( )!
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2 !( )(2 )

n
z

n r
r

n r
K z e

z r n r z

p -

+

=

+å õ
=æ ö

-ç ÷
ä , n ï ʮʽʣʝ ʥʝʚʽʜôʻʤʥʝ; 
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                             ( )
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1
( ) ln ( ) 1 ,

2 2 !
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z z
K z I z m

m
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=

å õ å õ
=- + +æ ö æ ö

ç ÷ ç ÷
ä               (2.11) 

()1 Cy =-, ( )
1 1

1 1 ,
2

m C
m

y + = + + + -ʜʝ 0,5772157C=   - ʩʪʘʣʘ ɽʡʣʝʨʘ; 
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m z
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=
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( ) ( ) ( )
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1
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! ! 2 2

n m
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m

z
z m n m

m n m
y y
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ë û
+ - ³ - + - + +ì ü

+ í ý
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(2.12) 

ʜʝ 1n² - ʮʽʣʝ; 

ɸʩʠʤʧʪʦʪʠʯʥʽ ʧʨʝʜʩʪʘʚʣʝʥʥʷ: 

()
( )( )

( )

2 2 2 21 2 2 2

2

4 1 4 34 1
1 .

2 1!8 2! 8

zK z e
z z z

n

n np n-
è ø- --å õ

º ³ + + +é ùæ ö
ç ÷ é ùê ú

 

z - ʚʝʣʠʢʝ ʽ arg( ) 2z p<  .  

ʈʝʢʫʨʝʥʪʥʽ ʬʦʨʤʫʣʠ: 

                                                 
'

0 1( ) ( ),K z K z=-                                      (2.13)                                                

() () ()1 1

2
,K z K z K z

z
n n n

n
- +- =-

  
() ()

()
1 1 2 .

dK z
K z K z

dz

n

n n- ++ =-  

ɻʨʘʬʽʢ ʬʫʥʢʮʽʾ ʄʘʢʜʦʥʘʣʴʜʘ ʜʣʷ ʨʽʟʥʠʭ ʟʥʘʯʝʥʴ ʽʥʜʝʢʩʽʚ 0,1,2,3n=  

ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ 2.4. 
0 1 2 3, , ,K K K K  

 

ʈʠʩ. 2.4. ɻʨʘʬʽʢʠ ʬʫʥʢʮʽʾ ʄʘʢʜʦʥʘʣʴʜʘ ʜʣʷ 0,1,2,3n=  
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      2.2.5. ʇʨʦʬʽʣʴ ʫ ʚʠʛʣʷʜʽ ʬʫʥʢʮʽʾ ʌʨʽʜʣʷʥʜʝʨʘ 

       ʈʦʟʛʣʷʥʝʤʦ ʚʽʜʦʤʠʡ ʫ ʬʽʟʠʯʥʽʡ ʪʝʦʨʽʾ ʚʠʙʫʭʫ (ʧʦʯʘʪʢʦʚʦ, ʘʪʦʤʥʦʛʦ 

ʚʠʙʫʭʫ) ʧʦʯʘʪʢʦʚʠʡ ʧʨʦʬʽʣʴ, ʷʢʠʡ ʜʦʩʣʽʜʞʫʻʪʴʩʷ ʚʞʝ ʤʘʡʞʝ ʩʪʦ ʨʦʢʽʚ ʽ ʮʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʜʦʚʞʫʶʪʴʩʷ ʜʦ ʥʘʰʦʛʦ ʯʘʩʫ. ɺ ʦʩʥʦʚʥʦʤʫ, ʮʝ ʜʦʩʣʽʜʞʝʥʥʷ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ, ʷʢʽ ʩʪʦʩʫʶʪʴʩʷ ʩʫʯʘʩʥʠʭ ʧʨʦʙʣʝʤ ʥʘʫʢʠ, ʥʝ ʧʦʚóʷʟʘʥʠʭ ʟ 

ʘʪʦʤʥʠʤʠ ʚʠʙʫʭʘʤʠ, ʘ, ʟʦʢʨʝʤʘ, ʽʥʰʠʭ ʚʽʡʩʴʢʦʚʠʭ ʽ ʤʝʜʠʯʥʠʭ ʧʨʦʙʣʝʤ [46, 

79, 104].  

       ʆʪʞʝ, ʚʠʙʝʨʝʤʦ ʧʨʦʬʽʣʴ ʌʨʽʜʣʘʥʜʝʨʘ [79-94] ʽ ʟʘʧʠʰʝʤʦ ʡʦʛʦ ʫ ʚʠʛʣʷʜʽ 

                                                   () ( )1

1 11attbx xo

attF x A e x x
-

= - ,               (2.14) 

ʜʝ 
oA  ʻ ʘʤʧʣʽʪʫʜʥʠʤ ʤʥʦʞʥʠʢʦʤ, ʧʦʩʪʽʡʥʘ b  ʚʠʟʥʘʯʘʻ ʧʽʜʦʰʚʫ ʧʨʦʬʽʣʷ ʽ 

ʧʦʩʪʽʡʥʘ 
attx  ʭʘʨʘʢʪʝʨʠʟʫʻ ʟʘʪʫʭʘʥʥʷ ʧʨʦʬʽʣʷ (ʢʨʫʪʠʟʥʫ). 

       ʇʨʦʬʽʣʴ (2.14) ʚʚʘʞʘʻʪʴʩʷ ʦʜʥʠʤ ʟ ʥʘʡʧʨʦʩʪʽʰʠʭ ʽ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫ-

ʻʪʴʩʷ ʚ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʝʢʩʧʝʨʠʤʝʥʪʽʚ. 

       ʅʘ ʈʠʩ. 2.5ʘ ʟʦʙʨʘʞʝʥʘ ʬʦʨʤʘ ʧʦʯʘʪʢʦʚʦʛʦ ʽʤʧʫʣʴʩʫ ʌʨʽʜʣʷʥʜʝʨʘ. 

ʊʘʢʦʞ ʥʘ ʨʠʩ. 2.5ʙ ʧʦʢʘʟʘʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʜʦʩʣʽʜʞʝʥʘ ʝʚʦʣʶʮʽʷ ʧʦʯʘʪ-

ʢʦʚʦʛʦ ʽʤʧʫʣʴʩʫ, ʛʝʥʝʨʦʚʘʥʦʛʦ ʚʠʙʫʭʦʤ. ʊʦʤʫ ʤʦʞʥʘ ʚʚʘʞʘʪʠ, ʱʦ ʧʨʦʬʽʣʴ 

ʌʨʽʜʣʷʥʜʝʨʘ ʮʽʣʢʦʤ ʩʧʨʠʡʥʷʪʥʠʤ ʜʣʷ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ, ʷʢ ʧʦ-

ʦʜʠʥʦʢʦʾ ʭʚʠʣʽ [74, 94]. 

 

 

ʈʠʩ. 2.5ʘ 
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ʈʠʩ. 2.5ʙ 

ʆʩʥʦʚʥʘ ʦʩʦʙʣʠʚʽʩʪʴ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʧʨʦʬʽʣʴ ʌʨʽʜʣʷʥʜʝʨʘ ʨʘʥʽʰʝ 

ʥʝ ʚʠʚʯʘʚʩʷ ʚ ʨʘʤʢʘʭ ʥʝʣʽʥʽʡʥʦʾ ʪʝʦʨʽʾ ʧʨʫʞʥʦʩʪʽ ʽ ʜʘʥʠʡ ʧʨʦʬʽʣʴ ʻ ʥʝʭʘʨʘʢ-

ʪʝʨʥʠʤ (ʧʨʦʬʽʣʴ ʙʝʟ ʟʚʠʯʥʦʛʦ ʛʦʨʙʘ). 

ʍʚʠʣʽ ʟ ʧʦʯʘʪʢʦʚʠʤ ʧʨʦʬʽʣʝʤ ʫ ʚʠʛʣʷʜʽ ʬʫʥʢʮʽʡ ɻʘʫʩʩʘ, ʋʽʪʪʝʢʝʨʘ, 

ʄʘʢʜʦʥʘʣʴʜʘ, ʌʨʽʜʣʷʥʜʝʨʘ ï ʜʘʣʽ ʨʦʟʫʤʽʶʪʴʩʷ, ʷʢ ʭʚʠʣʷ ɻʘʫʩʩʘ, ʭʚʠʣʷ 

ʋʽʪʪʝʢʝʨʘ, ʭʚʠʣʷ ʄʘʢʜʦʥʘʣʴʜʘ ʪʘ ʭʚʠʣʷ ʌʨʽʜʣʷʥʜʝʨʘ (ʩʢʦʨʦʯʝʥʠʡ ʟʘʧʠʩ).  

ʆʩʥʦʚʥʠʡ ʚʠʩʥʦʚʦʢ. ɺʠʢʣʘʜʝʥʽ ʬʘʢʪʠ ʟ ʟʘʛʘʣʴʥʦʾ ʪʝʦʨʽʾ ʭʚʠʣʴ ʻ ʜʦʩ-

ʪʘʪʥʽʤʠ ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ, ʦʪʨʠʤʘʥʠʭ ʚ ʥʘʩʪʫʧʥʠʭ ʨʦʟʜʽʣʘʭ.   
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ʈʆɿɼɯʃ 3 

 (ɼʆʇʆʄɯɾʅʆ-ʆʉʅʆɺʅʀʁ) ɼɺɸ ʅɸɹʃʀɾɽʅɯ ʇɯɼʍʆɼʀ ɼʆ 

ɸʅɸʃɯɿʋ ɽɺʆʃʖʎɯɰ ʅɽʃɯʅɯʁʅʆ ʇʈʋɾʅʀʍ ʍɺʀʃʔ (ʅɸ 

ʇʈʀʂʃɸɼɯ ʇʃʆʉʂʆɰ ʇʆɿɼʆɺɾʅʆɰ ʊɸ ʎʀʃɯʅɼʈʀʏʅʆɰ 

ʈɸɼɯɸʃʔʅʆɰ ʍɺʀʃʔ) 

 

3.1.  ʄʝʪʦʜ ʧʦʩʣʽʜʦʚʥʠʭ ʥʘʙʣʠʞʝʥʴ ʚ ʟʘʜʘʯʽ ʟʥʘʭʦʜʞʝʥʥʽ ʨʦʟʚôʷʟʢʫ 

ʥʝʣʽʥʽʡʥʦʛʦ ʭʚʠʣʴʦʚʦʛʦ ʨʽʚʥʷʥʥʷ ʱʦʜʦ ʧʨʫʞʥʦʾ ʧʣʦʩʢʦʾ 

ʧʦʟʜʦʚʞʥʦʾ ʭʚʠʣʽ  

 

3.1.1. ʅʘʡʧʨʦʩʪʽʰʝ ʢʚʘʜʨʘʪʠʯʥʦ ʥʝʣʽʥʽʡʥʝ ʭʚʠʣʴʦʚʝ ʨʽʚʥʷʥʥʷ, ʷʢʝ ʦʧʠʩʫ 

ʝʚʦʣʶʮʽʶ ʧʨʫʞʥʦʾ ʧʣʦʩʢʦʾ ʧʦʟʜʦʚʞʥʦʾ ʭʚʠʣʽ 

ʈʦʟʛʣʷʥʝʤʦ ʧʦʪʝʥʮʽʘʣ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʚ ʧʫʙʣʽʢʘʮʽʷʭ ʧʨʦ ʧʣʦʩʢʽ 

ʥʝʣʽʥʽʡʥʽ ʧʨʫʞʥʽ ʭʚʠʣʽ, ʷʢ ʜʦʩʣʽʜʞʝʥʥʷ ʥʝʣʽʥʽʡʥʦʾ ʘʢʫʩʪʠʢʠ. ʎʝʡ ʧʦʪʝʥʮʽʘʣ 

ʙʫʣʦ ʧʦʢʘʟʘʥʦ ʨʘʥʽʰʝ ʚ ʧʘʨʘʛʨʘʬʽ 1.7. ʊʫʪ ʡʦʛʦ ʟʨʫʯʥʦ ʱʝ ʨʘʟ ʧʝʨʠʧʠʩʘʪʠ ʫ 

ʚʠʛʣʷʜʽ ʜʝ ʟʙʝʨʝʞʝʥʦ ʜʨʫʛʠʡ ʪʘ ʪʨʝʪʽʡ ʧʦʨʷʜʦʢ ʥʝʣʽʥʽʡʥʦʩʪʽ: 

                        

( ) ( ) ( )
2 3

, , , , , , , , ,

1 1 1 1
.

2 12 2 3
m m i k i k k m m i i k k i m m m mB u u Au u u Bu u u C ul+ + + + +  

ʎʝʡ ʧʦʪʝʥʮʽʘʣ ʚʩʝ ʱʝ ʥʝʣʽʥʽʡʥʠʡ ʽ ʟʙʝʨʽʛʘʻ ʥʝʣʽʥʽʡʥʽʩʪʴ ʪʨʝʪʴʦʛʦ ʧʦ-

ʨʷʜʢʫ. ɸʣʝ ʪʝʧʝʨ ʥʝʣʽʥʽʡʥʽʩʪʴ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʽʜʥʦʩʥʦ ʛʨʘʜʽʻʥʪʘ ʟʤʽʱʝʥʥʷ ʘ ʥʝ 

ʚʽʜʥʦʩʥʦ ʪʝʥʟʦʨʘ ʜʝʬʦʨʤʘʮʽʡ ʂʦʰʽïɻʨʽʥʘ. 

ʆʪʞʝ, ʨʦʟʛʣʷʥʝʤʦ ʧʣʦʩʢʽ ʧʦʣʷʨʠʟʦʚʘʥʽ ʭʚʠʣʽ  ʽ  ʧʨʠʧʫʩʪʠʤʦ, ʱʦ ʭʚʠʣʽ 

ʧʦʰʠʨʶʶʪʴʩʷ ʚʟʜʦʚʞ ʦʩʽ ʘʙʩʮʠʩ, ʪʦʙʪʦ, { }1( , ) .ku u x t=  ʊʦʜʽ ʧʦʪʝʥʮʽʘʣ (1.8) 

ʩʧʨʦʱʫʻʪʴʩʷ ʜʦ ʚʠʛʣʷʜʫ 

 
( )( )( ) ( ) ( )

( ) ( ) ( ) ( ) ( )( ) ( ) ( )

2 2 2

1,1 2,1 3,1

3 2 2

1,1 1,1 2,1 3,1

1 2 2

1 2 1 3 1 3 1 2 .

W u u u

A B C u B u u u

l m m

m l l

è øè ø= + + + +
é ùê úê ú

è ø+ + + + + + +è øê ú ê ú

    (3.1)  

( ) ( )
2 2

, , , , , ,

1 1 1

2 4 4
m m i k k i i k m i m kW u u u A u u ul m m

å õ
= + + + + +æ ö

ç ÷
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ɺʽʜʧʦʚʽʜʥʽ ʢʦʤʧʦʥʝʥʪʠ ʪʝʥʟʦʨʘ ʥʘʧʨʫʞʝʥʴ ʂʽʨʛʦʬʘ ʻ ʥʘʩʪʫʧʥʠʤʠ 

            

( ) ( ) ( )( )

( ) ( ) ( ) ( )

( ) ( )

( ) ( )

2

11 1,1 1,1

2 2

2,1 3,1

12 2,1 1,1 2,1

13 3,1 1,1 3,1

2 3 2 2 2 3

1 2 2 1 2 ,

1 2 2 1 2 ,

1 2 2 1 2 ,

t u A B C u

A B u u

t u A B u u

t u A B u u

l m l m

l m

m l m

m l m

= + + + + + + +è øê ú

è ø+ + + + +è øê úê ú

= + + + +è øê ú

= + + + +è øê ú

       (3.2) 

 

ʇʽʜʩʪʘʥʦʚʢʘ (3.2) ʚ ʨʽʚʥʷʥʥʽ ʨʫʭʫ ʜʘʻ ʢʚʘʜʨʘʪʠʯʥʝ ʥʝʣʽʥʽʡʥʝ ʭʚʠʣʴʦʚʝ ʨʽʚ-

ʥʷʥʥʷ ʜʣʷ ʪʨʴʦʭ ʧʦʣʷʨʠʟʦʚʘʥʠʭ ʧʣʦʩʢʠʭ ʧʨʫʞʥʠʭ , ,P SH SV ʭʚʠʣʴ 

                     ( ) ( )1, 1,11 1 1,11 1,1 2 2,11 2,1 3,11 3,12 ,ttu u N u u N u u u ur l m- + = + +                (3.3) 

                                     ( )2, 2,11 2 2,11 1,1 1,11 2,1,ttu u N u u u ur m- = +                 (3.4) 

                                     ( )3, 3,11 2 3,11 1,1 1,11 3,1,ttu u N u u u ur m- = +                          (3.5) 

               ( ) ( ) ( )1 23 2 2 3 , 2 1 2 .N A B C N A Bl m l m= + + + + = + + +è øê ú            (3.6)  

     

ʆʩʦʙʣʠʚʽʩʪʶ ʥʝʣʽʥʽʡʥʠʭ ʭʚʠʣʴʦʚʠʭ ʨʽʚʥʷʥʴ (3.3) - (3.5) ʻ ʪʝ, ʱʦ ʣʽʚʽ - ʻ 

ʢʣʘʩʠʯʥʠʤʠ ʣʽʥʽʡʥʠʤʠ ʭʚʠʣʴʦʚʠʤʠ ʨʽʚʥʷʥʥʷʤʠ. ʇʨʘʚʽ ʚʢʣʶʯʘʶʪʴ ʪʽʣʴʢʠ 

ʢʚʘʜʨʘʪʠʯʥʦ ʥʝʣʽʥʽʡʥʽ ʜʦʜʘʥʢʠ. ʎʷ ʩʪʨʫʢʪʫʨʘ ʚʠʷʚʠʣʘʩʷ ʜʫʞʝ ʟʨʫʯʥʦʶ ʚ 

ʤʘʡʙʫʪʥʽʭ ʜʦʩʣʽʜʞʝʥʥʷʭ.  

ʅʘʡʙʽʣʴʰ ʧʨʦʩʪʝ ʥʝʣʽʥʽʡʥʝ ʨʽʚʥʷʥʥʷ ʜʣʷ ʧʦʟʜʦʚʞʥʴʦʾ ʭʚʠʣʽ ʫʪʚʦʨʶʻʪʴ-

ʩʷ ʽʟ ʨʽʚʥʷʥʥʷ (3.3) ʫ ʨʘʤʢʘʭ ʪʘʢ ʟʚʘʥʦʾ ʧʝʨʰʦʾ ʩʪʘʥʜʘʨʪʥʦʾ ʜʘʜʘʯʽ, ʢʦʣʠ ʩʧʦ-

ʯʘʪʢʫ ʟʙʫʜʞʫʻʪʴʩʷ ʣʠʰʝ ʧʦʟʜʦʚʞʥʷ ʭʚʠʣʴ   

    ( ) ( ) ( )
2

1, 1,11 1 1,11 1,1 1, 1,11 1 1,11 1,12tt tt Lu u N u u u c u N u ur l m r- + = ­ - = ,     (3.7) 

ʜʝ ʰʚʠʜʢʽʩʪʴ ʣʽʥʽʡʥʦʾ ʧʣʦʩʢʦʾ ʧʦʟʜʦʚʞʥʴʦʾ ʭʚʠʣʽ ʧʦʟʥʘʯʝʥʘ ʷʢ ( )2Lc l m r= + . 

3.1.2. ʉʪʠʩʣʠʡ ʦʧʠʩ ʤʝʪʦʜʫ ʧʦʩʣʽʜʦʚʥʠʭ ʥʘʙʣʠʞʝʥʴ ʚ ʟʘʜʘʯʽ ʟʥʘʭʦʜʞʝʥʥʽ  

ʨʦʟʚôʷʟʢʫ ʥʝʣʽʥʽʡʥʦʛʦ ʭʚʠʣʴʦʚʦʛʦ ʨʽʚʥʷʥʥʷ ʟ ʧ. 3.1.1 

ʎʝʡ ʤʝʪʦʜ ʥʘʟʠʚʘʶʪʴ ʤʝʪʦʜʦʤ ʟʙʫʨʝʥʴ ʘʙʦ ʤʝʪʦʜʦʤ ʤʘʣʦʛʦ ʧʘʨʘʤʝʪʨʘ. 

ɺʽʥ ʦʩʥʦʚʘʥʠʡ ʥʘ ʚʚʝʜʝʥʥʽ ʤʘʣʦʛʦ ʧʘʨʘʤʝʪʨʘ e. ɿʘʩʪʦʩʦʚʫʚʘʪʠ ʤʝʪʦʜ ʟʨʫʯʥʦ, 

ʢʦʣʠ ʚʽʜʦʤʠʡ ʨʦʟʚóʷʟʦʢ ʟʘʜʘʯʽ, ʙʣʠʟʴʢʦʾ ʜʦ ʪʦʾ, ʷʢʫ ʪʨʝʙʘ ʨʦʟʚóʷʟʘʪʠ. ʋ 
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ʚʠʧʘʜʢʫ ʥʝʣʽʥʽʡʥʠʭ ʭʚʠʣʴ ʙʣʠʟʴʢʦʶ ʟʘʜʘʯʝʶ ʚʚʘʞʘʶʪʴ ʣʽʥʽʡʥʫ ʟʘʜʘʯʫ ʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʾʾ ʢʣʘʩʠʯʥʠʡ ʨʦʟʚóʷʟʦʢ. 

ʆʧʠʰʝʤʦ ʤʝʪʦʜ ʜʣʷ ʪʝʦʨʽʾ ʧʨʫʞʥʦʩʪʽ [3, 125, 131] ʽ ʨʦʟʛʣʷʥʝʤʦ ʥʝʚʽʜʦ-

ʤʫ ʬʫʥʢʮʽʶ ( , ),u x t  ʚ ʧʨʠʧʫʱʝʥʥʽ, ʱʦ ʚʦʥʘ ʜʦʩʪʘʪʥʴʦ ʛʣʘʜʢʘ. ɿʘʩʪʦʩʫʻʤʦ ʮʝʡ 

ʤʝʪʦʜ ʜʦ ʥʝʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ 

                                                                                  0,Lu Nu+ =                                                                 (3.8) 

ʜʝ Lʻ ʣʽʥʽʡʥʠʤ ʦʧʝʨʘʪʦʨʦʤ, ʘ Nʻ ʥʝʣʽʥʽʡʥʠʤ ʦʧʝʨʘʪʦʨʦʤ. 

 ɿʛʽʜʥʦ ʟ ʤʝʪʦʜʦʤ, ʨʦʟʚóʷʟʦʢ ( ), ,u x te ʨʽʚʥʷʥʥʷ (3.8) ʰʫʢʘʶʪʴ ʫ ʚʠʛʣʷʜʽ 

ʟʙʽʞʥʦʛʦ ʨʷʜʫ           

 

   ( ) ( ) (1) (2) 2 (3)

1

( , ) , , , ( , ) ( , ) ( , )n n

n

u x t u x t u x t u x t u x t u x te e e e
¤

=

= = = + + +ä  .     (3.9) 

ʜʝ ʧʝʨʰʝ ʥʘʙʣʠʞʝʥʥʷ ( )(1) ,u x t  ʻ ʨʦʟʚóʷʟʢʦʤ ʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ  

                                                            0Lu=                                                  (3.10) 

ɿʘʟʥʘʯʠʤʦ, ʱʦ ʽʩʥʫʚʘʥʥʷ ʨʦʟʚôʷʟʢʫ ʣʽʥʽʡʥʦʾ ʯʘʩʪʠʥʠ ʥʝʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ ʻ 

ʥʝʦʙʭʽʜʥʦʶ ʫʤʦʚʦʶ ʤʝʪʦʜʫ. 

 ʈʦʟʚ'ʷʟʦʢ ʥʝʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ (3.8) ʰʫʢʘʻʤʦ ʫ ʚʠʛʣʷʜʽ ʧʦʩʣʽʜʦʚʥʠʭ 

ʥʘʙʣʠʞʝʥʴ 

  ( ) ( ) (1) (2) (3)

1 1 1 1 1

1

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

n

u x t u x t u x t u x t u x t u x te
¤

=

= = = = + + +ä     (3.11) 

ʆʩʦʙʣʠʚʽʩʪʶ ʪʘ ʭʘʨʘʢʪʝʨʥʦʶ ʧʝʨʝʚʘʛʦʶ ʮʴʦʛʦ ʤʝʪʦʜʫ ʻ ʪʝ, ʱʦ ʜʦʚʽʣʴʥʝ ʥʘʙ-

ʣʠʞʝʥʥʷ ( )1

( ) ,nu x t  ʟʥʘʭʦʜʠʪʴʩʷ ʷʢ ʨʦʟʚôʷʟʦʢ ʥʝʦʜʥʦʨʽʜʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ 

                                                                        
( ) ( 1) 0,n nLu Nu -+ =                                                            (3.12)   

ʪʦʙʪʦ ʜʣʷ ʟʥʘʭʦʜʞʝʥʥʷ n -ʛʦ ʥʘʙʣʠʞʝʥʥʷ ʥʝʦʙʭʽʜʥʦ ʟʥʘʪʠ ʪʽʣʴʢʠ ( 1)n- - 

ʥʘʙʣʠʞʝʥʥʷ ʽ ʨʦʟʚ'ʷʟʫʚʘʪʠ ʪʽʣʴʢʠ ʥʝʦʜʥʦʨʽʜʥʝ ʣʽʥʽʡʥʝ ʨʽʚʥʷʥʥʷ. 

 

3.1.3. ʉʪʠʩʣʠʡ ʦʧʠʩ ʤʝʪʦʜʫ ʧʦʩʣʽʜʦʚʥʠʭ ʥʘʙʣʠʞʝʥʴ ʚ ʟʘʜʘʯʽ ʟʥʘʭʦʜʞʝʥʥʽ 

ʨʦʟʚôʷʟʢʫ ʥʝʣʽʥʽʡʥʦʛʦ ʭʚʠʣʴʦʚʦʛʦ ʨʽʚʥʷʥʥʷ ʟ ʧʫʥʢʪʫ 3.1.1 

ʅʝʭʘʡ ʮʝ ʙʫʜʝ ʟʘʜʘʯʘ ʧʨʦ ʧʣʦʩʢʫ ʧʦʟʜʦʚʞʥʫ ʭʚʠʣʶ, ʷʢʘ ʦʧʠʩʫʻʪʴʩʷ ʢʚʘʜ- 
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ʨʘʪʠʯʥʦ ʥʝʣʽʥʽʡʥʠʤ ʨʽʚʥʷʥʥʷʤ (3.7), ʜʝ ʟʙʝʨʝʞʝʥʽ ʪʽʣʴʢʠ ʪʽ ʜʦʜʘʥʢʠ , ʷʢʽ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʦʚʟʜʦʚʞʥʴʦʤʫ ʨʫʭʫ ʭʚʠʣʽ [12, 26]. ʊʦʜʽ ʣʽʥʽʡʥʘ ʟʘʜʘʯʘ ʦʧʠʩʫʻ-

ʪʴʩʷ ʭʚʠʣʴʦʚʠʤ ʨʽʚʥʷʥʥʷʤ 

    ( )
2

1, 1,11 0Lttu v u- =        (3.13)  

ɼʘʣʽ ʪʨʝʙʘ ʚʚʝʩʪʠ ʚ ʥʝʣʽʥʽʡʥʝ ʨʽʚʥʷʥʥʷ (3.7)  

        ( ) ( )1, 1,11 1 1,11 1,1

2

tt L Nu v u u ur- =  

 

ʧʘʨʘʤʝʪʨ ʟʙʫʨʝʥʥʷ (ʤʘʣʠʡ ʧʘʨʘʤʝʪʨ) e ʪʘʢʠʤ ʯʠʥʦʤ: ʧʨʠ 1e=  ʨʽʚʥʷʥʥʷ 

ʧʦʚʠʥʥʦ ʩʧʽʚʧʘʜʘʪʠ ʟ ʨʽʚʥʷʥʥʷʤ (3.7) ʽ ʧʨʠ 0e=  ï ʟ ʣʽʥʽʡʥʠʤ ʚʘʨʽʘʥʪʦʤ 

(3.13), ʪʦʙʪʦ, ʤʘʪʠ ʚʠʛʣʷʜ 

    ( ) ( )1, 1,11 1 1,11 1,1

2

tt L Nu v u u ure- = .     (3.14) 

ʗʢʱʦ ʧʽʜʩʪʘʚʠʪʠ ʧʨʝʜʩʪʘʚʣʝʥʥʷ (3.9) ʫ ʨʽʚʥʷʥʥʷ (3.14), ʪʦ ʦʪʨʠʤʫʻʪʴʩʷ 

ʨʝʢʫʨʝʥʪʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 
 

    ( ) ( )
2( ) ( ) ( 1) ( 1)

1, 1,11 1 1,11 1,1

n n n n

tt Lu v u N u ur - -- = .       (3.15) 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʨʝʢʫʨʝʥʪʥʘ ʬʦʨʤʫʣʘ (3.15) ʩʧʨʦʱʫʻ ʦʙʯʠʩʣʝʥʥʷ 

ʥʘʙʣʠʞʝʥʴ.  

 

3.1.4. ʈʦʟʚóʷʟʦʢ ʜʣʷ ʛʘʨʤʦʥʽʯʥʦʾ ʭʚʠʣʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʝʨʰʦʛʦ ʽ ʜʨʫʛʦʛʦ 

ʥʘʙʣʠʞʝʥʴ 

ɼʘʣʽ ʨʦʟʛʣʷʥʝʤʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʝʨʰʦʛʦ ʽ ʜʨʫʛʦʛʦ 

ʥʘʙʣʠʞʝʥʴ ʜʣʷ ʛʘʨʤʦʥʽʯʥʠʭ ʧʣʦʩʢʠʭ ʭʚʠʣʴ [45, 50]. 

ɼʣʷ ʨʽʚʥʷʥʥʷ (3.13) ʨʦʟʚóʷʟʦʢ ʫ ʧʝʨʰʽʡ ʘʧʨʦʢʩʠʤʘʮʽʾ  ̒ʣʽʥʽʡʥʠʤ ʽ ʚ ʢʣʘʩʽ 

ʛʘʨʤʦʥʽʯʥʠʭ ʧʣʦʩʢʠʭ ʭʚʠʣʴ ʜʣʷ ʟʘʜʘʥʠʭ ʧʦʯʘʪʢʦʚʦʾ ʘʤʧʣʽʪʫʜʠ 
1ʦu  ʽ ʯʘʩʪʦʪʠ  

ʤʘʻ ʚʠʛʣʷʜ  

                            ( ) ( )( )(1)

1 1( , ) cos .ʦ Lu x t u kx t k vw w= - =                   (3.16) 

 

ʊʫʪ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʦʩʥʦʚʥʠʡ ʭʚʠʣʴʦʚʠʡ ʝʬʝʢʪ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʭʚʠʣʷ ʻ 

ʣʽʥʽʡʥʦʶ ʛʘʨʤʦʥʽʯʥʦʶ ʫ ʚʠʛʣʷʜʽ ʧʝʨʰʦʾ ʛʘʨʤʦʥʽʢʠ, ʷʢʘ ʧʦʰʠʨʶʻʪʴʩʷ ʙʝʟ 

ʟʤʽʥʠ ʧʨʦʬʽʣʷ (ʥʝ ʩʧʦʪʚʦʨʶʻʪʴʩʷ) ʽ ʥʝ ʚʟʘʻʤʦʜʽʻ ʩʘʤʘ ʟ ʩʦʙʦʶ. 
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ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʜʨʫʛʦʛʦ ʥʘʙʣʠʞʝʥʥʷ, ʟʘʩʪʦʩʦʚʫʻʤʦ ʨʝʢʫʨʝʥʪʥʝ ʩʧʽʚ-

ʚʽʜʥʦʰʝʥʥʷ (3.15), ʟ ʷʢʦʛʦ ʥʝʦʙʭʽʜʥʦ ʨʦʟʚóʷʟʘʪʠ ʥʘʩʪʫʧʥʝ ʨʽʚʥʷʥʥʷ    

     ( ) ( ) ( ) ( )
2(2) (2) 3

1 1,11 1 12 1 2 sin2ʦu u N u k kx tr l m w- + = -. 

ʊʫʪ ʧʨʘʚʘ ʯʘʩʪʠʥʘ ʚʢʣʶʯʘʻ ʜʨʫʛʫ ʛʘʨʤʦʥʽʢʫ, ʷʢʘ ʻ ʨʦʟʚóʷʟʢʦʤ ʦʜʥʦʨʽʜʥʦʛʦ 

ʨʽʚʥʷʥʥʷ. ʊʦʤʫ ʨʦʟʚóʷʟʦʢ ʩʣʽʜ ʰʫʢʘʪʠ ʧʦʜʽʙʥʦ ʚʠʧʘʜʢʫ ʧʘʨʘʤʝʪʨʠʯʥʦʛʦ 

ʨʝʟʦʥʘʥʩʘ. ɺʽʜʧʦʚʽʜʥʠʡ ʨʦʟʚóʷʟʦʢ ʮʴʦʛʦ ʨʽʚʥʷʥʥʷ ʻ ʪʘʢʠʤ 

                            ( )( ) ( )
2

(2) 2

1 1 1 1(0) 1 1( , ) 8 2 cos2L Lu x t N u k x k x tl m w= + -è øê ú .   (3.17) 

 

ʈʦʟʚóʷʟʦʢ ʫ ʚʠʛʣʷʜʽ ʧʝʨʰʠʭ ʜʚʦʭ ʥʘʙʣʠʞʝʥʴ ʤʘʻ ʚʠʛʣʷʜ 

 

                       

( ) ( ) ( )

( )
( )

( ) ( )2

(1 2) (1) (2)
1 1 1 1 1

21
1 1 1 1 1 .

, , ,

cos cos2
8 2

LL Lo o

u x t u x t u x t

N
u k x t x u k k x tw w

l m

+

è ø
é ù
é ùê ú

= + =

= - + -
+

  (3.18) 

ʗʢʱʦ ʚʚʝʩʪʠ ʧʦʟʥʘʯʝʥʥʷ  
 

( )
( )

2 2
21

1 1 1 1 12 4

1 1

8 2 8 8

L
L o L o o

L L

N k
M u k N u N u

v v

w

l m r r
= = =

+
, 

 

ʪʦ ʨʦʟʚóʷʟʦʢ ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʫ ʚʠʛʣʷʜʽ  

 

 ( ) ( ) ( ) ( ) ( )(1) (2)

1 1 1 1 1 1 1 1 1 1

(1 2)
1 , , , cos cos2o L o L Lx t u x t u x t u k x t u M x k x tu w w+ = + = - + -(3.19) 

ʈʦʟʚóʷʟʦʢ (3.19) ʧʽʜʪʚʝʨʜʞʫʻ ʪʝʦʨʝʪʠʯʥʦ ʛʝʥʝʨʘʮʽʶ ʜʨʫʛʦʾ ʛʘʨʤʦʥʽʢʠ. ʎʝʡ 

ʛʦʣʦʚʥʠʡ ʭʚʠʣʴʦʚʠʡ ʝʬʝʢʪ ʬʦʨʤʫʻʪʴʩʷ ʫ ʪʨʠ ʝʪʘʧʠ. ʉʧʦʯʘʪʢʫ ʭʚʠʣʷ ʩʣʘʙʢʦ 

ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʣʽʥʽʡʥʦʾ ʛʘʨʤʦʥʽʯʥʦʾ ʭʚʠʣʽ. ɼʘʣʽ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʚʽʜʩʪʘʥʽ, 

ʷʢʫ ʧʨʦʡʰʣʘ ʭʚʠʣʷ, ʯʠ ʯʘʩʫ ʾʾ ʧʦʰʠʨʝʥʥʷ ʧʝʨʰʘ ʛʘʨʤʦʥʽʢʘ ʩʫʤʫʻʪʴʩʷ ʟ 

ʜʨʫʛʦʶ ʛʘʨʤʦʥʽʢʦʶ, ʘʤʧʣʽʪʫʜʘ ʷʢʦʾ ʧʦʚʽʣʴʥʦ ʟʨʦʩʪʘʻ, ʽ ʚʦʥʠ ʫʪʚʦʨʶʶʪʴ 

ʤʦʜʫʣʴʦʚʘʥʫ ʭʚʠʣʶ. ʂʨʦʢ ʟʘ ʢʨʦʢʦʤ ʚʧʣʠʚ ʜʨʫʛʦʾ ʛʘʨʤʦʥʽʢʠ ʟʨʦʩʪʘʻ ʽ ʚʦʥʘ 

ʩʪʘʻ ʜʦʤʽʥʘʥʪʥʦʶ. 
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3.1.5. ʈʦʟʚóʷʟʦʢ ʜʣʷ ʛʘʨʤʦʥʽʯʥʦʾ ʭʚʠʣʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʝʨʰʦʛʦ ʜʨʫʛʦʛʦ ʽ 

ʪʨʝʪʴʦʛʦ ʥʘʙʣʠʞʝʥʴ 

 ɼʘʣʽ, ʧʨʦʜʦʚʞʠʤʦ ʨʦʟʚʠʚʘʪʠ ʤʝʪʦʜ ʧʦʩʣʽʜʦʚʥʠʭ ʥʘʙʣʠʞʝʥʴ ʜʣʷ ʛʘʨʤʦ-

ʥʽʯʥʦʾ ʭʚʠʣʽ ʜʦ ʪʨʝʪʴʦʛʦ ʥʘʙʣʠʞʝʥʥʷ [50, 131]. ɿʛʽʜʥʦ ʟ ʤʝʪʦʜʦʤ, ʜʣʷ ʚʠʟ-

ʥʘʯʝʥʥʷ ʙʫʜʴʷʢʦʛʦ ʥʘʙʣʠʞʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʨʘʥʽʰʝ ʦʪʨʠʤʘʥʝ ʨʝʢʫʨʝʥʪ-

ʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ( ) ( )
2( ) ( ) ( 1) ( 1)

1, 1,11 1 1,11 1,1

n n n n

tt Lu v u N u ur - -- =  ʽ ʨʦʟʚôʷʟʦʢ ʙʫʜʝ ʤʘʪʠ 

ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ 

              ( ) ( ) ( ) ( ) ( )( ) (1) (2) (3)

1 1 1 1 1 1 1 1 1 1

1

, , , , ,n

n

u x t u x t u x t u x t u x t
¤

=

= = + + +ä  . 

ʈʦʟʚóʷʟʦʢ ʫ ʧʝʨʰʽʡ ʘʧʨʦʢʩʠʤʘʮʽʾ  ̒ʣʽʥʽʡʥʠʤ ʽ ʚ ʢʣʘʩʽ ʛʘʨʤʦʥʽʯʥʠʭ ʧʣʦʩʢʠʭ 

ʭʚʠʣʴ ʜʣʷ ʟʘʜʘʥʠʭ ʧʦʯʘʪʢʦʚʦʾ ʘʤʧʣʽʪʫʜʠ 
1ʦu  ʽ ʯʘʩʪʦʪʠ ʤʘʻ ʚʠʛʣʷʜ 

( ) ( )( )(1)

1 1( , ) cos .ʦ Lu x t u kx t k vw w= - =  

ɺʽʜʧʦʚʽʜʥʠʡ ʨʦʟʚôʷʟʦʢ ʜʣʷ ʜʨʫʛʦʛʦ ʥʘʙʣʠʞʝʥʥʷ, ʟʛʽʜʥʦ ʤʝʪʦʜʫ ʻ ʪʘʢʠʤ  

   ( )( ) ( )
2

(2) 2

1 1 1 1(0) 1 1( , ) 8 2 cos2L Lu x t N u k x k x tl m w= + -è øê ú . 

ɼʘʣʽ ʟʨʫʯʥʦ ʧʦʜʘʪʠ ʨʦʟʚôʷʟʦʢ ʚ ʨʘʤʢʘʭ ʜʚʦʭ ʧʝʨʰʠʭ ʥʘʙʣʠʞʝʥʴ ʫ 

ʚʠʛʣʷʜ(̔ )(1 2)

1 1 1 1, cos cos2o o Lu x t u u M xs s+ = + , ʜʝ  

( )
( )

2
21

1 1 1 2

1

8 2 8

L
o L o

L

N k
M u k N u

vl m r
= = =

+

2

1 1 4

1

8
o

L

N u
v

w

r
= . 

ʊʨʝʪʻ ʥʘʙʣʠʞʝʥʥʷ, ʷʢ ʩʣʽʜʫʻ ʟ [132, 133] ʤʘʻ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ:  

    ( )()
( )()

3 3(3)

1 1(0) 1 2 2

1 1

8 13 4 29
sin 4 cos4

3 2 3 8
L

L L

u u M x
k x k x

s s
ë ûè øî î

= - + + - +é ùì ü
é ùî îê úí ý

.        (3.20) 

ʆʪʞʝ, ʪʨʝʪʻ ʥʘʙʣʠʞʝʥʥʷ ʚʚʦʜʠʪʴ ʫ ʟʘʛʘʣʴʥʠʡ ʨʦʟʚôʷʟʦʢ ʯʝʪʚʝʨʪʫ ʛʘʨʤʦ-

ʥʽʢʫ. ɺʽʜʧʦʚʽʜʥʦ, ʯʝʪʚʝʨʪʝ ʥʘʙʣʠʞʝʥʥʷ ʚʚʦʜʠʪʠʤʝ ʚʦʩʴʤʫ ʛʘʨʤʦʥʽʢʫ (ʥʘ ʢʦʞ-

ʥʦʤʫ ʢʨʦʮʽ ʛʘʨʤʦʥʽʢʠ ʧʦʜʚʦʶʶʪʴʩʷ).
 
 

ʈʦʟʚôʷʟʦʢ ʫ ʤʝʞʘʭ ʧʝʨʰʠʭ ʪʨʴʦʭ ʥʘʙʣʠʞʝʥʴ ʤʘʻ ʚʠʛʣʷʜ 
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( ) ( ) ( ) ( )

( )()
( )

(1 2 3) (1) (2) (3)

1 1 1 1 1 1 1 1 1 1 1

3 3

1 1 2

1 1

, , , , cos cos2

8 5 4 11
sin 4 cos4 .

3 2 3 8

o o L

o L

L L

u x t u x t u x t u x t u u M x

u M x
k x k x

s s

s s

+ + = + + = + +

è øå õ
é ù+ - + + - +æ ö

æ öé ùç ÷ê ú

   (3.21)   

ʆʪʞʝ, ʭʘʨʘʢʪʝʨ ʝʚʦʣʶʮʽʾ ʫ ʤʝʞʘʭ ʪʨʴʦʭ ʥʘʙʣʠʞʝʥʴ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʧʘʨʘʤʝʪʨʦʤ 
Lʄ , ʧʦʯʘʪʢʦʚʦʾ ʘʤʧʣʽʪʫʜʦʶ ʽ ʭʚʠʣʴʦʚʠʤ ʯʠʩʣʦʤ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʛʦʣʦʚʥʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʤʝʪʦʜʫ ʧʦʩʣʽʜʦʚʥʠʭ 

ʥʘʙʣʠʞʝʥʴ ʻ ʪʝ, ʱʦ ʜʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʙʫʜʴ-ʷʢʦʛʦ ʥʘʙʣʠʞʝʥʥʷ ʪʨʝʙʘ ʨʦʟʚóʷ-

ʟʫʚʘʪʠ ʥʝʦʜʥʦʨʽʜʥʝ ʣʽʥʽʡʥʝ ʨʽʚʥʷʥʥʷ. 

ɺ ʥʝʣʽʥʽʡʥʽʡ ʪʝʦʨʽʾ ʭʚʠʣʴ ʚʚʘʞʘʻʪʴʩʷ, ʱʦ ʤʝʪʦʜ ʧʦʩʣʽʜʦʚʥʠʭ ʥʘʙʣʠʞʝʥʴ 

ʧʨʘʮʶʻ ʜʦʙʨʝ, ʢʦʣʠ ʘʤʧʣʽʪʫʜʘ ʧʝʨʰʦʛʦ ʥʘʙʣʠʞʝʥʥʷ ʟʨʦʩʪʘʻ ʥʝ ʜʫʞʝ ʰʚʠʜʢʦ 

(ʟʚʠʯʘʡʥʦ, ʟʨʦʩʪʘʻ ʥʝ ʙʽʣʴʰʝ, ʥʽʞ ʥʘ ʧʦʣʦʚʠʥʫ ʟʥʘʯʝʥʥʷ ʧʦʯʘʪʢʦʚʦʾ 

ʘʤʧʣʽʪʫʜʠ). ʎʝ ʦʙʤʝʞʝʥʥʷ ʥʝ ʜʦʟʚʦʣʷʻ ʚʠʚʯʘʪʠ ʨʷʜ ʥʝʣʽʥʽʡʥʠʭ ʭʚʠʣʴʦʚʠʭ 

ʝʬʝʢʪʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʚʯʝʥʽ ʤʝʪʦʜʦʤ ʧʦʚʽʣʴʥʦ ʟʤʽʥʥʠʭ ʘʤʧʣʽʪʫʜ, ʜʝ 

ʦʙʤʝʞʝʥʥʷ ʻ ʽʥʰʠʤ ï ʧʦʚʽʣʴʥʽʩʪʴ ʟʤʽʥʠ ʘʤʧʣʽʪʫʜʠ. 

 

3.2.  ʅʘʙʣʠʞʝʥʠʡ ʤʝʪʦʜ ʟʥʘʭʦʜʞʝʥʥʷ ʨʦʟʚôʷʟʢʫ ʥʝʣʽʥʽʡʥʦʛʦ 

ʭʚʠʣʴʦʚʦʛʦ  ʨʽʚʥʷʥʥʷ ʧʨʫʞʥʦʾ ʧʣʦʩʢʦʾ ʧʦʟʜʦʚʞʥʦʾ ʭʚʠʣʽ,  

ʦʩʥʦʚʘʥʠʡ ʥʘ ʧʝʨʝʪʚʦʨʝʥʥʽ ʮʴʦʛʦ ʨʽʚʥʷʥʥʷ ʽ ʦʙʤʝʞʝʥʥʽ ʥʘ 

ʛʨʘʜʽʻʥʪ ʟʤʽʱʝʥʥʷ (ʩʪʠʩʣʠʡ ʦʧʠʩ) 

3.2.1. ʇʝʨʝʪʚʦʨʝʥʥʷ ʥʝʣʽʥʽʡʥʦʛʦ ʭʚʠʣʴʦʚʦʛʦ ʨʽʚʥʷʥʥʷ ʟ ʧʫʥʢʪʫ 3.1.1 

ʈʦʟʛʣʷʥʝʤʦ ʮʝʡ ʤʝʪʦʜ (ʦʩʥʦʚʘʥʠʡ ʥʘ ʧʝʨʝʪʚʦʨʝʥʥʽ ʥʝʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥ- 

ʥ̫ ʽ ʦʙʤʝʞʝʥʥʽ ʥʘ ʛʨʘʜʽʻʥʪ ʟʤʽʱʝʥʥʷ) [86, 134] ʜʣʷ ʥʝʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ ʜʣʷ 

ʧʦʟʜʦʚʞʥʦʾ ʭʚʠʣʽ, ʷʢʝ ʦʪʨʠʤʫʻʪʴʩʷ ʚ ʨʘʤʢʘʭ ʪʘʢ ʟʚʘʥʦʾ ʧʝʨʰʦʾ ʩʪʘʥʜʘʨʪʥʦʾ 

ʟʘʜʘʯʽ, ʢʦʣʠ ʧʦʯʘʪʢʦʚʦ ʟʙʫʜʞʫʻʪʴʩʷ ʣʠʰʝ ʧʦʟʜʦʚʞʥʘ ʭʚʠʣʷ ʟ ʧʫʥʢʪʫ 3.1.1.  
 

        ( )1, 1,11 1 1,11 1,12ttu u N u ur l m- + = ,   ʘʙʦ   ( ) ( )
2

1, 1,11 1 1,11 1,1tt Lu v u N u ur- = . (3.22)  

 

ʇʝʨʰʘ ʦʩʦʙʣʠʚʽʩʪʴ ʜʘʥʦʛʦ ʤʝʪʦʜʫ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦ ʥʝʣʽʥʽʡʥʝ ʭʚʠʣʴʦʚʝ 

ʨʽʚʥʷʥʥʷ, ʜʦ ʷʢʦʛʦ ʚʽʥ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ, ʧʦʚʠʥʥʦ ʤʘʪʠ ʦʩʦʙʣʠʚʫ ʩʪʨʫʢʪʫʨʫ. 
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ʗʢʨʘʟ ʨʽʚʥʷʥʥʷ (3.22) ʪʘʢʫ ʩʪʨʫʢʪʫʨʫ ʤʘʻ:  ʧʨʘʚʘ ʥʝʣʽʥʽʡʥʘ ʯʘʩʪʠʥʘ ʤʦʞʝ ʙʫʪʠ 

ʧʝʨʝʥʝʩʝʥʘ ʫ ʣʽʥʽʡʥʫ ʣʽʚʫ ʯʘʩʪʠʥʫ ʟ ʤʝʪʦʶ ʬʦʨʤʘʣʴʥʦʛʦ ʟʘʧʠʩʫ ʣʽʥʽʡʥʦʛʦ 

ʭʚʠʣʴʦʚʦʛʦ ʨʽʚʥʷʥʥʷ ʟʽ ʟʤʽʥʥʦʶ ʰʚʠʜʢʽʩʪʶ ʭʚʠʣʽ 
 

          ( ) ( ){ } { }( )
2 2

1, 1 1,1 1,11 1, 1,1 1,110 1 0,tt L tt Lu v N u u u u v ur a- + = ­ - + =  (3.23) 

ʜʝ ( )1 2Na l m= +è øê ú. 

ɼʘʣʽ ʧʨʠʧʫʩʪʠʤʦ, ʱʦ ʧʦʯʘʪʢʦʚʠʡ ʧʨʦʬʽʣʴ ʭʚʠʣʽ ʟʘʜʘʻʪʴʩʷ ʬʫʥʢʮʽʻʶ, ʷʢʘ 

ʦʧʠʩʫʻʪʴʩʷ ʧʦʦʜʠʥʦʢʦʶ ʭʚʠʣʝʶ  

      ( ) ( )1 1, 0u x t F ax= = , 

 

ʜʝ ʟʨʘʟʫ ʚʚʝʜʝʥʦ ʜʦʚʽʣʴʥʠʡ ʧʘʨʘʤʝʪʨ a, ʷʢʠʡ ʜʦʟʚʦʣʷʪʠʤʝ ʟʤʽʥʶʚʘʪʠ ʧʽʜʦh -

ʚʫ ʧʦʦʜʠʥʦʢʦʾ ʭʚʠʣʽ. ɿʘʟʥʘʯʠʤʦ ʪʫʪ, ʱʦ ʧʽʜʦʰʚʘ ʧʦʦʜʠʥʦʢʦʾ ʭʚʠʣʽ ʻ ʧʘʨʘ-

ʤʝʪʨʦʤ, ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʻ ʫ ʛʘʨʤʦʥʽʯʥʽʡ ʭʚʠʣʽ ʜʦʚʞʠʥʽ ʭʚʠʣʽ. 

ʅʘʩʪʫʧʥʝ ʧʨʠʧʫʱʝʥʥʷ ʻ ʪʘʢʠʤ:   ʧʦʦʜʠʥʦʢʘ ʭʚʠʣʷ ʟ ʧʦʯʘʪʢʦʚʠʤ ʧʨʦʬʽ- 

ʣʝʤ ʫ ʚʠʛʣʷʜʽ ( )1F ax  ʧʦʰʠʨʶʻʪʴʩʷ ʫ ʪʘʢʦʤʫ ʞ ʚʠʛʣʷʜʽ, ʘʣʝ ʬʫʥʢʮʽʷ ʚʞʝ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʬʘʟʦʚʦʾ ʟʤʽʥʥʦʾ ( )1a x vts= - ,  

                                  ( ) ( )1 1,u x t F a x vt= -è øê ú,     (3.24) 

 

ʢʫʜʠ ʚʭʦʜʠʪʴ ʟʤʽʥʥʘ ʰʚʠʜʢʽʩʪʴ ʭʚʠʣʽ  
 

                                                             
1,11 Lv u va= + .      (3.25) 

ɿʘʟʥʘʯʠʤʦ, ʱʦ ʰʚʠʜʢʽʩʪʴ v  ʤʦʞʥʘ ʪʨʘʢʪʫʚʘʪʠ ʷʢ ʣʦʢʘʣʴʥʫ ʰʚʠʜʢʽʩʪʴ 

ʭʚʠʣʽ ʚ ʪʦʯʮʽ x  ʽ ʚ ʤʦʤʝʥʪ ʯʘʩʫ t .  

3.2.2. ʈʦʟʚóʷʟʦʢ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʝʨʰʦʛʦ ʽ ʜʨʫʛʦʛʦ ʥʘʙʣʠʞʝʥʴ 

ʇʨʝʜʩʪʘʚʠʤʦ ʨʦʟʚôʷʟʦʢ (3.23) ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ, ʧʝʨʰʠʤʠ ʜʚʦʤʘ 

ʥʘʙʣʠʞʝʥʥʷʤʠ, ʜʣʷ ʮʴʦʛʦ ʩʧʦʯʘʪʢʫ ʧʨʠʡʤʝʤʦ ʦʙʤʝʞʝʥʥʷ ʚ ʧʨʝʜʩʪʘʚʣʝʥʥʽ 

ʰʚʠʜʢʦʩʪʽ ʭʚʠʣʽ (3.25) 

 

                                                                
1,1 1ua ,                (3.26) 

 

ʟ ʤʝʪʦʶ ʟʘʧʠʩʘʪʠ ʢʦʨʽʥʴ ʫ ʬʦʨʤʫʣʽ (3.25) ʫ ʚʠʛʣʷʜʽ ʨʷʜʫ  
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                      ( ) ( ) ( )( )
1/ 2 2

1,1 1,1 1,1 1,11 1 1 1 2 1 8u u u ua a a a+ = + = + - +.        (3.27) 

 

ʊʦʜʽ ʫʤʦʚʘ (3.26) ʜʘʻ ʧʨʘʚʦ ʥʘʙʣʠʞʝʥʦ ʧʨʝʜʩʪʘʚʠʪʠ ʰʚʠʜʢʽʩʪʴ (3.25) 

ʧʝʨʰʠʤʠ ʜʚʦʤʘ ʯʣʝʥʘʤʠ ʨʷʜʫ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ ʟʘʜʘʯʽ 

                       ( ) ( )( )1 1 1 1,1, 1 2Lu x t F a x v t u taè ø@ - -ê ú.    (3.28) 

ʆʙʤʝʞʝʥʥʷ (3.26) ʙʘʞʘʥʦ ʧʨʠʚóʷʟʘʪʠ ʜʦ ʢʣʘʩʫ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ, ʜʣʷ ʷʢʠʭ ʤʦʜʝʣʴ ʄʫʨʥʘʛʘʥʘ ʜʦʩʪʘʪʥʴʦ ʧʨʠʡʥʷʪʥʘ. ʊʦʜʽ ʜʣʷ 

ʧʘʨʘʤʝʪʨʘ a ʤʦʞʝ ʙʫʪʠ ʚʢʘʟʘʥʠʡ ʧʝʚʥʠʡ ʜʽʘʧʘʟʦʥ ʟʤʽʥʠ 2 19a- < <- [135].  

ɼʘʣʽ ʜʦʩʪʘʪʥʴʦ ʧʨʠʡʥʷʪʠ ʢʣʘʩʠʯʥʝ ʚ ʪʝʦʨʽʾ ʧʨʫʞʥʦʛʦ ʜʝʬʦʨʤʫʚʘʥʥʷ 

ʤʘʪʝʨʽʘʣʽʚ ʦʙʤʝʞʝʥʥʷ ʤʘʣʦʩʪʽ ʜʝʬʦʨʤʘʮʽʾ, ʷʢʝ ʟʚʠʯʘʡʥʦ ʟʘʧʠʩʫʶʪʴ ʷʢ 

1,1 1u   

(ʪʦʙʪʦ, ʚʚʘʞʘʻʪʴʩʷ, ʱʦ ʛʨʘʜʽʻʥʪ ʟʤʽʱʝʥʥʷ ʻ ʤʘʣʠʤ). ʗʢ ʚʽʜʦʤʦ ʧʦʪʝʥʮʽʘʣ 

ʄʫʨʥʘʛʘʥʘ ʦʧʠʩʫʻ ʥʝʣʽʥʽʡʥʝ ʜʝʬʦʨʤʫʚʘʥʥʷ ʪʝʞ ʽ ʚ ʨʘʤʢʘʭ ʤʘʣʠʭ ʜʝʬʦʨʤʘʮʽʡ. 

ʊʦʤʫ ʮʝ ʦʙʤʝʞʝʥʥʷ ʟʙʝʨʽʛʘʻ ʤʦʞʣʠʚʽʩʪʴ ʥʝʣʽʥʽʡʥʦʛʦ ʜʝʬʦʨʤʫʚʘʥʥʷ, ʘʣʝ 

ʥʝʣʽʥʽʡʥʽʩʪʴ ʤʘʻ ʙʫʪʠ ʩʣʘʙʢʦʶ [131, 132]. 

ʈʦʟʛʣʷʥʝʤʦ ʪʝʧʝʨ ʬʘʟʫ ʭʚʠʣʽ ( )1 1 1,11 La x vt a x u v ts aè ø= - = - +
ê ú

 ʽ ʚʨʘʭʫ-

ʻʤʦ ʥʘʙʣʠʞʝʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ (3.28). ʊʦʜʽ ʬʘʟʫ ʤʦʞʥʘ ʥʘʙʣʠʞʝʥʦ ʧʨʝʜʩʪʘʚ-

ʚʠʪʠ ʪʘʢ: 

                                              ( )( )1 1,11 2L La x v t av u ts aè øº - -ê ú.              (3.29) 

ʗʢ ʚʠʧʣʠʚʘʻ ʟ ʬʦʨʤʫʣʠ (3.29), ʬʘʟʘ ʩʢʣʘʜʝʥʘ ʟ ʜʚʦʭ ʯʘʩʪʠʥ ï ʢʣʘʩʠʯʥʦʾ ʬʘʟʠ  ʟ 
 

ʧʦʩʪʽʡʥʦʶ ʬʘʟʦʚʦʶ ʰʚʠʜʢʽʩʪʶ ( )1 La x v ts= -  ʽ ʤʦʞʣʠʚʦ ʤʘʣʦʛʦ ʜʦʜʘʪʢʦʚʦʛʦ 

ʧʘʨʘʤʝʪʨʘ ( ) 1,11 2 Lav u td a=-  . ʇʨʠ ʜʦʩʪʘʪʥʴʦ ʤʘʣʠʭ ʧʨʦʤʽʞʢʽʚ ʯʘʩʫ ʽ ʤʘʣʠʭ 

ʧʽʜʦʰʚʘʭ ʧʘʨʘʤʝʪʨ ʜʽʡʩʥʦ ʤʘʣʠʡ. ʊʦʜʽ ʨʦʟʚóʷʟʦʢ (3.28) ʤʦʞʥʘ ʨʦʟʢʣʘʩʪʠ ʚ 

ʨʷʜ ʊʝʡʣʦʨʘ ʟʘ ʤʘʣʠʤ ʧʘʨʘʤʝʪʨʦʤ d ʚ ʦʢʦʣʽ ʢʣʘʩʠʯʥʦʛʦ ʧʦʩʪʽʡʥʦʛʦ ʟʥʘʯʝʥʥʷ 

ʬʘʟʠ s 
 

             ( ) ( ) () () ( ) ()/ // 2

1 1, 1 2u x t F F F Fs d s s d s dº + º + + +.   (3.30) 

 

ʋ ʮʴʦʤʫ ʨʦʟʢʣʘʜʽ ʟʙʝʨʝʞʝʤʦ ʧʝʨʰʽ ʜʚʘ ʜʦʜʘʥʢʠ, ʚʨʘʭʦʚʫʶʯʠ ʤʘʣʽʩʪʴ ʧʘ- 



108 

ʨʘʤʝʪʨʘ d, ʪʦʙʪʦ ʫʤʦʚʫ 

                                            ( ) 1,11 2 1Lav u td a= - .                                   (3.31) 

 

ʆʩʢʽʣʴʢʠ ʤʘʣʽʩʪʴ 
1,1ua  ʚʞʝ ʧʨʠʧʫʱʝʥʘ ʚ (3.30), ʪʦ ʮʝ ʬʘʢʪʠʯʥʦ ʫʤʦʚʘ ʥʘ .Lav t  

ɺʠʨʘʭʫʻʤʦ ʥʘʙʣʠʞʝʥʦ ʧʦʭʽʜʥʫ ʯʝʨʝʟ ʚʚʝʜʝʥʫ ʨʘʥʽʰʝ ʬʫʥʢʮʽʶ F  

( ) () () ( )( ) ()
1

2
1,1 1 1,11( , ) 1/ 2x Lu x t F aF F a v u t aFs s ss ss d s s s a s¡ ¡ ¡ ¡¡ ¡º + Ö = + - º. 

 

ʊʦʜʽ ʥʘʙʣʠʞʝʥʦʤʫ ʨʦʟʚóʷʟʢʫ (3.30) ʤʦʞʥʘ ʥʘʜʘʪʠ ʚʠʛʣʷʜ 

( ) () () ( ) ()( ) ()
2

(1 2) / 2 /

1 1 1,1, 1 2 1 2L Lu x t F F a av u t F a v t Fs s d a s a s+ è øè øº + =- = -ê ú ê ú(3.32) 

 

ʆʪʨʠʤʘʥʝ ʥʘʙʣʠʞʝʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʨʦʟʚóʷʟʢʫ (3.32) ʤʘʻ ʟʘʛʘʣʴʥʠʡ 

ʭʘʨʘʢʪʝʨ ʽ ʜʣʷ ʨʽʟʥʠʭ ʢʦʥʢʨʝʪʥʦ ʚʠʙʨʘʥʠʭ ʬʫʥʢʮʽʡ ʦʧʠʩʫʻ ʦʜʠʥ ʽ ʪʦʡ ʞʝ 

ʥʝʣʽʥʽʡʥʠʡ ʭʚʠʣʴʦʚʠʡ ʝʬʝʢʪ ï ʚʠʥʠʢʥʝʥʥʷ (ʦʢʨʽʤ ʧʝʨʰʦʾ ʛʘʨʤʦʥʽʢʠ) ʜʨʫʛʦʾ 

ʛʘʨʤʦʥʽʢʠ ʯʠ ʧʦʜʽʙʥʠʭ ʜʦ ʥʝʾ ʥʦʚʠʭ ʜʦʜʘʥʢʽʚ ʽ ʟʙʽʣʴʰʝʥʥʷ ʘʤʧʣʽʪʫʜʠ ʜʨʫʛʦʛʦ 

ʜʦʜʘʥʢʘ ʟ ʯʘʩʦʤ ʧʦʰʠʨʝʥʥʷ ʭʚʠʣʽ. 

 

3.2.3. ʈʦʟʚóʷʟʦʢ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʝʨʰʦʛʦ, ʜʨʫʛʦʛʦ ʽ ʪʨʝʪʴʦʛʦ ʥʘʙʣʠʞʝʥʴ 

ɿʥʦʚʫ ʨʦʟʛʣʷʥʝʤʦ ( ) ( ) ( )( )
1/ 2 2

1,1 1,1 1,1 1,11 1 1 1 2 1 8u u u ua a a a+ = + = + - + ̔

ʧʨʠ ʦʙʤʝʞʝʥʥʽ 
1,1 1u  ʨʦʟʚôʷʟʦʢ (3.24) ʤʦʞʝ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘʙʣʠʞʝ-

ʥʦ ʫ ʚʠʛʣʷʜʽ ʧʝʨʰʠʭ ʪʨʴʦʭ ʘʧʨʦʢʩʠʤʘʮʽʡ [131, 132, 133], ʱʦ ʫʩʢʣʘʜʥʶʻ ʧʦʧʝ-

ʨʝʜʥʽʡ ʚʠʧʘʜʦʢ ʨʦʟʚôʷʟʢʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʝʨʰʠʭ ʜʚʦʭ ʥʘʙʣʠʞʝʥʴ: 

( ) ( )( ) ( ){ }1 1 1 1,1 1,1, 1 / 2 1 1/ 4L Lu x t F a x v t ʘ v u t ua aè ø@ - - +ê ú.                     (3.33) 

ʆʩʢʽʣʴʢʠ ʨʘʥʽʰʝ ʥʘʙʣʠʞʝʥʠʡ ʨʦʟʚôʷʟʦʢ ʟʘʧʠʩʫʚʘʚʩʷ ʫ ʚʠʛʣʷʜʽ ʧʝʨʰʠʭ 

ʜʚʦʭ ʘʧʨʦʢʩʠʤʘʮʽʡ, ʪʦ ʥʘʙʣʠʞʝʥʥʷ (3.33) ʚʥʦʩʠʪʴ ʝʣʝʤʝʥʪ ʥʦʚʠʟʥʠ. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʘʜʝʢʚʘʪʥʽʩʪʴ ʥʘʙʣʠʞʝʥʥʷ (3.33) ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʦʯʥʦ-

ʩʪʽ ʚʠʢʦʥʘʥʥʷ ʫʤʦʚʠ 
1,1 1u , ʷʢʝ ʚʢʣʶʯʘʻ ʦʙʤʝʞʝʥʥʷ ʥʘ ʜʚʘ ʧʘʨʘʤʝʪʨʠ: ʧʘʨʘ- 

ʤʝʪʨʠ, ʱʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʪʝʨʽʘʣʫ ( )( )3 2 3 2A B Ca l m= + + + +  

ʽ ʛʨʘʜʽʻʥʪʫ ʟʤʽʱʝʥʥʷ 1,1u .  
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ʗʢʱʦ ʧʦʟʥʘʯʠʪʠ ʬʘʟʫ ʭʚʠʣʽ ʟ ʧʦʩʪʽʡʥʦʶ ʬʘʟʦʚʦʶ ʰʚʠʜʢʽʩʪʶ ʯʝʨʝʟ 

( )1 La x v ts= -  ʪʘ ʚʚʝʩʪʠ ʜʦʜʘʪʢʦʚʠʡ ʤʘʣʠʡ ʧʘʨʘʤʝʪʨ   

( ) ( )1,1 1,11/ 2 1 1/ 4 1La v u t ud a aè ø= - +ê ú .                                    (3.34) 

ʪʦ ʨʦʟʚôʷʟʦʢ (3.33) ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʫ ʚʠʛʣʷʜʽ ʨʷʜʫ ʊʝʡʣʦʨʘ  

( ) ( ) () () ( ) ()/ / / 2

1, 1 2u x t F F F Fs d s s d s dº + º + + +.                    (3.35) 

ɼʘʣʽ, ʧʦ ʧʨʠʯʠʥʽ ʤʘʣʦʩʪʽ, ʘʥʘʣʽʟ ʦʙʤʝʞʫʻʪʴʩʷ ʧʝʨʰʠʤʠ ʜʚʦʤʘ ʯʣʝʥʘʤʠ 

(3.35). ʆʩʢʽʣʴʢʠ ʤʘʣʽʩʪʴ 
1,1 1u  ʚʞʝ ʧʨʠʧʫʱʝʥʘ, ʚ (3.33)  ʪʦ ʮʝ  ʫʤʦʚʘ ʥʘ 

Lav t  

ɼʘʣʽ ʟ (3.35) ʦʪʨʠʤʘʻʤʦ ʚʠʨʘʟ ʜʣʷ ʛʨʘʜʽʻʥʪʫ ʟʤʽʱʝʥʥʷ 

( ) () () ()1,1 1( , ) x x xu x t F F F aFs s ss d s s s s d s¡ ¡ ¡ ¡¡ ¡ ¡= + º + º  

ʷʢʝ ʜʦʟʚʦʣʷʻ ʟʘʧʠʩʘʪʠ ʨʦʟʚôʷʟʦʢ (3.35) ʫ ʚʠʛʣʷʜʽ   

  

() () () () () ()

() () () ()

() () ()

1 1

22 2 3

2 32 2 3

1 1
( , ) 1

2 4

1 1

2 8

1 1

2 8

L

L L

L L

u x t F F F F a av taF aF

F F v ta F v ta F

F a v t F a v t F

s s d s s a s a s

s s a s a s

s a s a s

è øè ø
¡ ¡ ¡ ¡= + = + - + =é ùé ù

ê úê ú

è ø
¡ ¡ ¡= + - - =è øê úé ù
ê ú

¡ ¡= - -è ø è øê ú ê ú

  (3.36) 

ʆʪʞʝ ʦʩʪʘʪʦʯʥʠʡ ʨʝʟʫʣʴʪʘʪ ʪʘʢʠʡ 

               () () ()
2 3(1 2 3) 2 2 3

11

1 1
( , )

2 8
L Lu x t F a v t F a v t Fs a s a s+ + ¡ ¡= - -è ø è øê ú ê ú      (3.37) 

ʅʘʙʣʠʞʝʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʨʦʟʚôʷʟʢʫ (3.37) ʦʧʠʩʫʻ ʥʝʣʽʥʽʡʥʽ ʭʚʠʣʴʦʚʽ 

ʝʬʝʢʪʠ, ʷʢʽ ʫ ʧʝʨʰʫ ʯʝʨʛʫ ʟʫʤʦʚʣʶʶʪʴ ʚʠʥʝʢʥʝʥʥʶ ʜʨʫʛʦʾ ʪʘ ʪʨʝʪʴʦʾ 

ʛʘʨʤʦʥʽʢ ʫ ʨʘʟʽ ʧʦʦʜʠʥʦʢʦʾ ʭʚʠʣʽ ʽ ʟʙʽʣʴʰʝʥʥʷ ʘʤʧʣʽʪʫʜʠ ʟ ʯʘʩʦʤ ʧʦʰʠʨʝʥʥʷ 

ʭʚʠʣʽ. 
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3.3.  ʅʘʙʣʠʞʝʥʠʡ ʤʝʪʦʜ ʟʥʘʭʦʜʞʝʥʥʷ ʨʦʟʚôʷʟʢʫ ʥʝʣʽʥʽʡʥʦʛʦ 

ʭʚʠʣʴʦʚʦʛʦ  ʨʽʚʥʷʥʥʷ ʜʣʷ ʮʠʣʽʥʜʨʠʯʥʦʾ ʨʘʜʽʘʣʴʥʦʾ ʭʚʠʣʽ, 

ʦʩʥʦʚʘʥʠʡ ʥʘ ʧʝʨʝʪʚʦʨʝʥʥʽ ʮʴʦʛʦ ʨʽʚʥʷʥʥʷ ʽ ʦʙʤʝʞʝʥʥʽ ʥʘ 

ʛʨʘʜʽʻʥʪ ʟʤʽʱʝʥʥʷ  

 

3.3.1. ʅʘʡʧʨʦʩʪʽʰʝ ʢʚʘʜʨʘʪʠʯʥʦ ʥʝʣʽʥʽʡʥʝ ʭʚʠʣʴʦʚʝ ʨʽʚʥʷʥʥʷ, ʷʢʝ ʦʧʠʩʫʻ 

ʝʚʦʣʶʮʽʶ  ʮʠʣʽʥʜʨʠʯʥʦʾ ʨʘʜʽʘʣʴʥʦʾ ʭʚʠʣʽ 

ʎʠʣʽʥʜʨʠʯʥʦʶ ʨʘʜʽʘʣʴʥʦʶ ʭʚʠʣʝʶ ʟʤʽʱʝʥʥʷ ʥʘʟʠʚʘʶʪʴ ʭʚʠʣʶ, ʷʢʘ 

ʨʦʟʧʦʚʩʶʜʞʫʻʪʴʩʷ ʚ ʥʝʩʢʽʥʯʝʥʥʦʤʫ ʧʨʦʩʪʦʨʽ ʟ ʮʠʣʽʥʜʨʠʯʥʦʶ ʢʨʫʛʦʚʦʶ ʧʦ-

ʚʝʨʭʥʝʶ, ʜʦ ʛʨʘʥʠʯʥʦʾ ʧʦʚʝʨʭʥʽ ʷʢʦʾ ʧʨʠʢʣʘʜʘʻʪʴʩʷ ʽʤʧʫʣʴʩ, ʱʦ ʟʙʫʜʞʫʻ ʨʫʭ 

ʚ ʨʘʜʽʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ. ʋ ʥʘʡʧʨʦʩʪʽʰʦʤʫ ʚʠʧʘʜʢʫ ʽʤʧʫʣʴʩ ʛʘʨʤʦʥʽʯʥʠʡ ʚ 

ʯʘʩʽ. ʎʠʣʽʥʜʨʠʯʥʘ ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ Or zJ  ʚʠʙʠʨʘʻʪʴʩʷ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ 

ʚʽʩʴ Oz ʟʙʽʛʘʣʘʩʷ ʟ ʚʽʩʩʶ ʧʦʨʦʞʥʠʥʠ ʽ ʨʫʭ ʭʚʠʣʽ ʩʪʘʻ ʦʩʝʩʠʤʝʪʨʠʯʥʠʤ ʽ 

ʟʘʣʝʞ-ʥʠʤ ʣʠʰʝ ʚʽʜ ʨʘʜʽʫʩʘ r  ʽ ʯʘʩʫ t. ʅʝʥʫʣʴʦʚʠʤʠ ʻ ʪʽʣʴʢʠ ʨʘʜʽʘʣʴʥʠʡ 

ʟʩʫʚ 
ru  ʽ ʪʨʠ ʢʦʤʧʦʥʝʥʪʘ ʪʝʥʟʦʨʘ ʥʘʧʨʫʞʝʥʴ , , .rr zzJJs s s ʈʽʚʥʷʥʥʷ ʨʫʭʫ ʤʘʻ 

ʚʠʛʣʷʜ  [19, 114, 138] 

                       ( ) ( ), , ,2 ,
,

1 1
0.r

r rr r r r r ttr
r

u
u u ru u

r r r
m l m r
å õ è ø

+ - + + - =æ ö é ù
ç ÷ ê ú

             (3.38) 

ɺʽʜʧʦʚʽʜʥʝ ʥʝʣʽʥʽʡʥʝ ʨʽʚʥʷʥʥʷ ʚ ʨʘʤʢʘʭ ʤʦʜʝʣʽ ʄʫʨʥʘʛʘʥʘ ʻ ʪʘʢʠʤ [114] 

                                       ( )
2 ,

, , 2

r r r
L r tt r rr

u u
c u u

r r

- å õ
- + - =æ ö
ç ÷

                                 (3.39) 

                ( ) ( )
2 2

1 , , 2 , 3 , 4 , 52 3

1 1 1 1
,r rr r r r rr r r r r r r ru u u u u u u u

r r r r
a a a a a=- - - - -                 

  
( )

1 2 3

2 3 2 2
3 , , ,

2 2 2

A B C B Cl l
a a a

l m l m l m

+ + + +
= + = =

+ + +
 

4 5

2 3 2 2 2 3 2
,

2 2

A B C A B Cl m l m
a a

l m l m

+ + + + + + + +
= =

+ +
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ɼʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʨʦʟʚôʷʟʢʫ ʨʽʚʥʷʥʥʷ (3.39) ʟʘʩʪʦʩʫʻʤʦ ʤʝʪʦʜ ʧʦʩʣʽʜʦʚ-

ʥʠʭ ʥʘʙʣʠʞʝʥʴ, ʢʦʣʠ ʧʦʯʘʪʢʦʚʠʡ ʧʨʦʬʽʣʴ ʭʚʠʣʽ ʦʧʠʩʫʻʪʴʩʷ ʬʫʥʢʮʽʻʶ 

ʍʘʥʢʝʣʷ. ɼʣʷ ʮʴʦʛʦ ʚʚʦʜʷʪʴ ʧʦʪʝʥʮʽʘʣ ( ),r tF  ʟʘ ʬʦʨʤʫʣʦʶ ,r ru =F ʽ ʪʦʜʽ ʨʽʚ-

ʥʷʥʥʷ (3.38) ʩʪʘʻ ʙʽʣʴʰ ʧʨʦʩʪʠʤ. 

   ( ) ( )
2

, , ,1 0tt L rr rc rè øF - F + F =ê ú  

ʉʘʤʝ ʮʝ ʨʽʚʥʷʥʥʷ ʤʘʻ ʨʦʟʚóʷʟʦʢ ʫ ʚʠʛʣʷʜʽ ʬʫʥʢʮʽʾ ʍʘʥʢʝʣʷ ʧʝʨʰʦʛʦ 

ʨʦʜʫ ʽ ʧʝʨʰʦʛʦ ʧʦʨʷʜʢʫ ( ) ( )(1) (1)

1, o i t

r r Lu r t u H k r ew= , ʜʝ 
o

ru  ʻ ʟʘʜʘʥʠʤ ʚ ʫʤʦʚʽ ʥʘ 

ʧʦʚʝʨʭʥʽ ʧʦʨʦʞʥʠʥʠ ʘʤʧʣʽʪʫʜʥʠʤ ʤʥʦʞʥʠʢʦʤ 

( ) ( ) ( )1) 1)

0 1

,
2

2

o o L
r

L L o L o

o

p k
u

k H k r H k r
r

m
l m

=-

+ -

ʪʘ ( ),L Lk vw= ( )2Lv l m r= +è øê ú̒ 

ʭʚʠʣʴʦʚʠʤ ʯʠʩʣʦʤ ʽ ʬʘʟʦʚʦʶ ʰʚʠʜʢʽʩʪʶ.  

ʄʘʪʝʤʘʪʠʯʥʘ ʜʦʚʽʜʢʘ. ʂʣʘʩʠʯʥʝ ʨʽʚʥʷʥʥʷ ɹʝʩʩʝʣʷ ʟʘʧʠʩʫʶʪʴ ʫ ʚʠʛʣʷʜʽ 

                                           ( ) ( )2 21 1 0X x X x Xlè ø¡¡ ¡+ + - =
ê ú

.                                     

ʆʜʠʥ ʟ ʨʦʟʚóʷʟʢʽʚ ʮʴʦʛʦ ʨʽʚʥʷʥʥʷ ʟʘʧʠʩʫʻʪʴʩʷ ʯʝʨʝʟ ʮʠʣʽʥʜʨʠʯʥʫ ʬʫʥʢ-

ʮʽʶ ʜʽʡʩʥʦʛʦ ʘʨʛʫʤʝʥʪʫ - ʬʫʥʢʮʽʶ ʍʘʥʢʝʣʷ ()(1)

0H x  ʧʝʨʰʦʛʦ ʨʦʜʫ ʽ ʧʦʨʷʜʢʫ .l 

ʗʢʱʦ ʨʦʟʚóʷʟʫʚʘʪʠ ʥʝʣʽʥʽʡʥʝ ʨʽʚʥʷʥʥʷ (3.39) ʥʘʙʣʠʞʝʥʦ ʤʝʪʦʜʦʤ ʧʦʩʣʽ-

ʜʦʚʥʠʭ ʥʘʙʣʠʞʝʥʴ, ʪʦ ʨʦʟʚóʷʟʦʢ ʚ ʨʘʤʢʘʭ ʧʝʨʰʠʭ ʜʚʦʭ ʥʘʙʣʠʞʝʥʴ ʧʨʝʜʩʪʘʚ-

ʣʷʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ [26, 57]  

                                 ( ) ( ) ( )(1) (2), , , .r r ru r t u r t u r t= +                   (3.40) 

ɼʨʫʛʝ ʥʘʙʣʠʞʝʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʜʚʦʤʘ ʩʧʦʩʦʙʘʤʠ. ʇʝʨʰʠʡ ʩʧʦʩʽʙ 

ʦʩʥʦ-ʚʘʥʠʡ ʥʘ ʧʨʠʧʫʱʝʥʥʽ, ʱʦ ʯʦʪʠʨʠ ʟ ʧ'ʷʪʠ ʥʝʣʽʥʽʡʥʠʭ ʩʢʣʘʜʦʚʠʭ ʚ (3.39) 

ʚʢʣʶ-ʯʘʶʪʴ ʤʥʦʞʥʠʢʠʠ 
1 2 3, ,r r r- - -

 ʽ ʪʦʤʫ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʚʽʜʩʪʘʥʽ ʚʽʜ 

ʧʦʨʦʞʥʠʥʠ ʤʘʣʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʦʩʪʘʪʦʯʥʠʡ ʨʝʟʫʣʴʪʘʪ. ɯʥʰʠʤʠ ʩʣʦʚʘʤʠ, 

ʨʽʚʥʷʥʥʷ (3.39) ʘʥʘʣʽʟʫʻʪʴʩʷ ʟʘ ʫʤʦʚʠ 
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                                            ( ), , 1 , ,, ,r r r r rr r rr r rS u u u N u u=- .                      (3.41) 

ɼʘʣʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʘʙʣʠʞʝʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʬʫʥʢʮʽʡ ʍʘʥʢʝʣʷ [7] 

           

()
( )( )

( )

1 2 22
2 2(1)

2

4 1 4 92 4 1
1

8 2! 8

i z p

p

p pp
H z e i

z z z

p

p

è øå õ
- +æ öé ù
ç ÷ê ú

ë û- --î î
º + - +ì ü

î îí ý

    (3.42) 

ʋ ʧʽʜʩʫʤʢʫ, ʥʝʣʽʥʽʡʥʠʡ ʨʦʟʚôʷʟʦʢ ʤʘʻ ʚʠʛʣʷʜ 

( ) ( ) ( )
( )

(1) (2) 4

2

2 1 1 9
, , , 1

8 128

Li k r t
o

r r r r

LL L

i
u r t u r t u r t u e

k rk r k r

p
w

p

å õ
- -æ ö

ç ÷
å õ

= + = - - +æ ö
æ ö
ç ÷

 

         

( )
( )

( ) ( )

2

2
2 2

1 2 3

2 1 5 151 1

3 18 288

L

o
i k r t

r

L

L L L L

r u i
k N e

k k r k r k r

p
w

p

å õ
- -æ ö

ç ÷
è ø

+ - + +é ù
é ùê ú

.             (3.43)                 

ɼʨʫʛʠʡ ʩʧʦʩʽʙ ʚʨʘʭʦʚʫʻ ʚʩʽ ʥʝʣʽʥʽʡʥʽ ʩʢʣʘʜʦʚʽ ʚ ʨʽʚʥʷʥʥʽ (3.39) ʽ ʚʠʢʦ-

ʨʠʩʪʦʚʫʻ ʨʝʢʫʨʝʥʪʥʽ ʬʦʨʤʫʣʠ ʜʣʷ ʧʦʭʽʜʥʠʭ ʬʫʥʢʮʽʡ ʍʘʥʢʝʣʷ ʽ ʬʘʢʪ, ʱʦ ʜʦ-

ʙʫʪʢʠ ( )( )
2

(1)

0 ,LH k r   ( )( )
2

(1)

1 ,LH k r  ( )(1) (1)
0 1( )L LH k r H k r  ʥʝ ʷʚʣʷʶʪʴʩʷ ʨʦʟʚôʷʟʢʦʤ 

ʣʽʥʽʡʥʦʛʦ ʘʥʘʣʦʛʘ ʨʽʚʥʷʥʥʷ (3.39). ɺʽʜʧʦʚʽʜʥʦ ʟʘ ʜʨʫʛʠʤ ʧʽʜʭʦʜʦʤ ʨʦʟʚôʷʟʦʢ 

ʤʘʻ ʚʠʛʣʷʜ 

( ) ( ) ( ) ( )(1) (2) (1)

1, , , i t

r r r ro Lu r t u r t u r t u H k r ew= + = + 

        ( ) ( ) ( ) ( ){ }
2 2

(1) (1) (1) (1) 2

00 0 11 1 01 0 1

i t

L L L LB H k r B H k r B H k r H k r e wè ø è ø+ + +ê ú ê ú .       (3.44) 

ʈʦʟʚôʷʟʦʢ (3.44) ʤʦʞʥʘ ʩʧʨʦʩʪʠʪʠ ʟʘ ʫʤʦʚʠ, ʱʦ ʚʽʜʩʪʘʥʴ 
0r r- ʧʨʦʡʜʝʥʘ 

ʭʚʠʣʝʶ ʚʽʜʧʦʚʽʜʘʻ ʜʦʚʞʠʥʽ ʭʚʠʣʽ.lc ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʜʚʘ ʜʦʜʘʥʢʠ ʟ 

ʢʦʝʬʽʮʽʻʥ-ʪʘʤʠ 
00 11,B B ʪʘ ʯʘʩʪʠʥʘ ʜʦʜʘʥʢʽʚ ʟ ʢʦʝʬʽʮʽʻʥʪʦʤ 

11B ʤʦʞʥʘ 

ʥʝʭʪʫʚʘʪʠ. 

ʊʦʜʽ ʨʦʟʚôʷʟʦʢ (3.44) ʩʧʨʦʩʪʠʪʴʩʷ ʜʦ ʥʘʩʪʫʧʥʦʛʦ ʚʠʛʣʷʜʫ: 

       ( ) ( ) ( ) ( ) ( )
2(1) (1) (1) 21

1 0 1,
2

i t i t

r o L o L L L

N
u r t u H k r e u k H k r H k r ew w

l m
= +

+
         (3.45) 
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ʅʘ ʦʩʥʦʚʽ ʬʦʨʤʫʣ (3.43), (3.45) ʙʫʣʦ ʧʦʙʫʜʦʚʘʥʦ ʙʘʛʘʪʦ ʛʨʘʬʽʢʽʚ, ʱʦ 

ʦʧʠʩʫʶʪʴ ʝʚʦʣʶʮʽʶ ʮʠʣʽʥʜʨʠʯʥʠʭ ʭʚʠʣʴ ʜʣʷ ʨʽʟʥʠʭ ʟʥʘʯʝʥʴ ʪʨʴʦʭ ʦʩʥʦʚʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ï ʧʦʯʘʪʢʦʚʦʾ ʤʘʢʩʠʤʘʣʴʥʦʾ ʘʤʧʣʽʪʫʜʠ, ʯʘʩʪʦʪʠ ʭʚʠʣʽ ʪʘ ʩʫ-

ʢʫʧʥʦʩʪʽ ʤʝʭʘʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʦʥʢʨʝʪʥʦʛʦ ʤʘʪʝʨʽʘʣʫ [86,133, 134, 135]. 

 

3.3.2. ʇʝʨʝʪʚʦʨʝʥʥʷ ʥʝʣʽʥʽʡʥʦʛʦ ʭʚʠʣʴʦʚʦʛʦ ʨʽʚʥʷʥʥʷ ʟ ʧʫʥʢʪʫ 3.3.1 

ʇʦʯʠʥʘʶʯʠ ʟ ʜʦʩʠʪʴ ʙʣʠʟʴʢʦʾ ʜʦ ʧʦʨʦʞʥʠʥʠ ʚʽʜʩʪʘʥʽ ʨʦʟʚôʷʟʢʠ (3.44), 

(3.45) ʧʨʘʢʪʠʯʥʦ ʽʜʝʥʪʠʯʥʽ, ʪʦʤʫ ʮʝ ʜʘʻ ʧʽʜʩʪʘʚʠ ʜʣʷ ʥʘʩʪʫʧʥʦʾ ʟʤʽʥʠ 

ʧʦʯʘʪʢʦʚʦʛʦ ʥʝʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ (3.39): ʧʨʦʽʛʥʦʨʫʻʤʦ ʪʽʣʴʢʠ ʜʚʽ ʟ ʧ'ʷʪʠ 

ʥʝʣʽʥʽʡʥʠʭ ʩʢʣʘʜʦʚʠʭ ʽ ʟʙʝʨʝʞʝʤʦ ʩʧʨʘʚʘ ʚ (3.39) ʚʠʨʘʟ 

                 ( )
2

1 , , 3 , 4 ,2

1 1
;r rr r r r r r r rN u u N u u N u

r r
- - -      (3.46) 

ʊʦʜʽ ʨʽʚʥʷʥʥʷ (3.39) ʧʨʝʜʩʪʘʚʠʪʴʩʷ ʫ ʥʘʩʪʫʧʥʦʤʫ ʚʠʛʣʷʜʽ 

( ) ( ) ( )
( )

, 1 , , 4 , 3 , ,22

1 1
1 1 1 0r

r rr r r r r r r r r r tt

L

u
u N u u N u N u u

r r c
- + - - - - =; 

ʧʨʠʡʤʝʤʦ ʥʘʙʣʠʞʝʥʦ, ʱʦ 1 3 4N N Nº º  (ʚ ʜʽʡʩʥʦʩʪʽ, 1 4 3N N N> ), ʽ ʦʪʨʠ-

ʤʘʻʤʦ ʢʽʥʮʝʚʠʡ ʚʠʨʘʟ ʜʣʷ ʥʝʣʽʥʽʡʥʦʛʦ ʭʚʠʣʴʦʚʦʛʦ ʨʽʚʥʷʥʥʷ 

                                
( )( )

2

1 , , , ,2

1
1 0r

L r r r rr r r r tt

u
c N u u u u

r r

å õ
- + - - =æ ö

ç ÷
.    (3.47) 

ʊʫʪ ʩʣʽʜ ʧʽʜʢʨʝʩʣʠʪʠ, ʱʦ ʨʽʚʥʷʥʥʷ ʜʣʷ ʮʠʣʽʥʜʨʠʯʥʦʾ ʨʘʜʽʘʣʴʥʦʾ ʭʚʠʣʽ 

(3.47) ʤʘʻ ʪʘʢʫ ʞ ʩʪʨʫʢʪʫʨʫ, ʷʢ ʨʽʚʥʷʥʥʷ ʜʣʷ ʧʣʦʩʢʦʾ ʧʦʟʜʦʚʞʥʴʦʾ ʭʚʠʣʽ. 

 

     3.3.3. ʈʦʟʚóʷʟʦʢ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʝʨʰʦʛʦ ʽ ʜʨʫʛʦʛʦ ʥʘʙʣʠʞʝʥʴ 

ʅʝʭʘʡ ʧʦʯʘʪʢʦʚʠʡ ʧʨʦʬʽʣʴ ʭʚʠʣʽ ʦʧʠʩʫʻʪʴʩʷ ʬʫʥʢʮʽʻʶ ( ) (), 0ru r t F r= =  ʽ 

ʧʦʦʜʠʥʦʢʘ ʭʚʠʣʷ ʧʦʰʠʨʶʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ 

               ( ) ( )( ),ru r t F a r vt= - ,    (3.48) 

ʜʝ ʰʚʠʜʢʽʩʪʴ ʭʚʠʣʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʠʨʘʟʦʤ 

                                                   1 ,1 r r Lv N u c= + .                                 (3.49) 
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ʇʨʠʤʽʪʢʘ 1. ʇʘʨʘʤʝʪʨ a  ʚʚʝʜʝʥʠʡ ʚ ʧʨʝʜʩʪʘʚʣʝʥʥʽ (3.48) ʟ ʤʝʪʦʶ ʚʠʙʦʨʫ 

ʜʦʚʞʠʥʠ ʧʽʜʦʰʚʠ ʧʦʦʜʠʥʦʢʦʾ ʭʚʠʣʽ - ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʟʥʘʯʝʥʥʷ ʮʴʦʛʦ 

ʧʘʨʘʤʝʪʨʘ ʧʽʜʦʰʚʘ ʭʚʠʣʽ ʟʚʫʞʫʻʪʴʩʷ ʘʙʦ ʨʦʟʰʠʨʶʻʪʴʩʷ. ʋ ʛʘʨʤʦʥʽʯʥʽʡ ʭʚʠʣʽ 

ʪʘʢʠʡ ʧʘʨʘʤʝʪʨ ʥʘʟʠʚʘʶʪʴ ʜʦʚʞʠʥʦʶ ʭʚʠʣʽ ( )2 kl p= . 

ʇʨʠʡʤʝʤʦ ʦʙʤʝʞʝʥʥʷ ʚ ʧʨʝʜʩʪʘʚʣʝʥʥʽ (3.49)  

                                                           
1 , 1,r rN u                     (3.50) 

ʽ ʧʨʝʜʩʪʘʚʠʤʦ ʥʘʙʣʠʞʝʥʦ ʨʦʟʚôʷʟʦʢ ʨʽʚʥʷʥʥʷ (3.47) ʫ ʚʠʛʣʷʜʽ 

                                ( ) ( )( ) 1 ,, 1 2r L L r ru r t F a r c t N ac u tè ø@ - -ê ú.     (3.51) 

ʊʦʯʥʽʩʪʴ ʥʘʙʣʠʞʝʥʥʷ (3.51) ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʦʯʥʦʩʪʽ ʚʠʢʦʥʘʥʥʷ ʫʤʦʚʠ 

(3.50), ʷʢʝ ʚʢʣʶʯʘʻ ʦʙʤʝʞʝʥʥʷ ʥʘ ʜʚʘ ʧʘʨʘʤʝʪʨʠ: ʧʘʨʘʤʝʪʨ 1N ʽ ʛʨʘʜʽʻʥʪ 

ʟʤʽʱʝʥʥʷ ,r ru .  

ʇʦʟʥʘʯʠʤʦ ʬʘʟʫ ʭʚʠʣʽ ʟ ʧʦʩʪʽʡʥʦʶ ʬʘʟʦʚʦʾ ʰʚʠʜʢʽʩʪʶ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ 

( )La r c ts= -  ʽ ʜʦʜʘʪʢʦʚʠʡ ʤʘʣʠʡ ʧʘʨʘʤʝʪʨ ʯʝʨʝʟ ( ) 1 ,1 2 ,L r rN ac u td=-  

ʧʨʝʜʩʪʘʚʠʤʦ ʨʦʟʚôʷʟʦʢ (3.51) (ʧʦʦʜʠʥʦʢʫ ʭʚʠʣʶ) ʫ ʚʠʛʣʷʜʽ ʨʷʜʫ ʊʝʡʣʦʨʘ ʽ 

ʦʙʤʝʞʠʤʦ ʨʦʟʛʣʷʜ ʧʝʨʰʠʤʠ ʜʚʦʤʘ ʯʣʝʥʘʤʠ ʨʷʜʫ ʯʝʨʝʟ ʤʘʣʽʩʪʴ d. ʊʦʜʽ 

ʙʝʨʫʯʠ ʜʦ ʫʚʘʛʠ ʨʽʚʥʽʩʪʴ  

     ( ) ( ) ( ) ( )( )/ / / /

, 1 ,, 1 1 2r r r L r rru r t F F N ac u t Fs s ss d s s dº + Ö = + Ö - º 

ʨʦʟʚôʷʟʦʢ  (3.51) ʙʫʜʝ ʥʘʩʪʫʧʥʠʡ 

( ) () () ( ) ()( ) ()
2

(1 2) / /

1 , 1, 1 2 1 2 .r L r r Lu r t F F N ac u t F N ac t Fs s d s s+ è ø è øº + =- = - ê úê ú (3.52) 

ʅʘʙʣʠʞʝʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʨʦʟʚôʷʟʢʫ (3.52) ʜʣʷ ʧʦʦʜʠʥʦʢʦʾ ʮʠʣʽʥʜʨʠʯʥʦʾ 

ʨʘʜʽʘʣʴʥʦʾ ʭʚʠʣʽ ʤʘʻ ʟʘʛʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ ʽ ʜʣʷ ʨʽʟʥʠʭ ʢʦʥʢʨʝʪʥʦ ʚʠʙʨʘʥʠʭ 

ʬʫʥʢʮʽʡ F  ʙʫʜʝ ʦʧʠʩʫʚʘʪʠ ʚʠʥʠʢʥʝʥʥʷ (ʢʨʽʤ çʧʝʨʰʦʾ ʛʘʨʤʦʥʽʢʠè) çʜʨʫʛʦʾ 

ʛʘʨʤʦʥʽʢʠè ʘʙʦ ʧʦʜʽʙʥʠʭ ʾʡ ʥʦʚʠʭ ʩʢʣʘʜʦʚʠʭ ʽ ʟʙʽʣʴʰʝʥʥʷ ʘʤʧʣʽʪʫʜʠ çʜʨʫʛʦʾ 

ʛʘʨʤʦʥʽʢʠè ʟ ʯʘʩʦʤ ʧʦʰʠʨʝʥʥʷ ʭʚʠʣʽ. 

ɸʣʝ ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʬʫʥʢʮʽʷ ()F r  ʧʦʚʠʥʥʘ ʙʫʪʠ ʨʦʟʚôʷʟʢʦʤ ʣʽʥʽʡʥʦʛʦ 

ʘʥʘʣʦʛʘ ʥʝʣʽʥʽʡʥʦʛʦ ʭʚʠʣʴʦʚʦʛʦ ʨʽʚʥʷʥʥʷ (3.47). ʆʩʢʽʣʴʢʠ ʨʫʭ ʧʦʦʜʠʥʦʢʦʾ 
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ʭʚʠʣʽ ʥʝ ʙʫʜʝ ʛʘʨʤʦʥʽʯʥʠʤ ʚ ʯʘʩʽ, ʪʦ ʮʠʣʽʥʜʨʠʯʥʘ ʬʫʥʢʮʽʷ ʜʽʡʩʥʦʛʦ 

ʘʨʛʫʤʝʥʪʫ - ʬʫʥʢʮʽʷ ʍʘʥʢʝʣʷ ()H rl [136, 137] ï ʚʞʝ ʥʝ ʻ ʨʦʟʚôʷʟʢʦʤ ʨʽʚʥʷʥʥʷ
   

 

         ( )
2

, , ,2

1
0.r

L r rr r r r tt

u
c u u u

r r

å õ
+ - - =æ ö

ç ÷
 

 

3.3.4. ʈʦʟʚóʷʟʦʢ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʝʨʰʦʛʦ, ʜʨʫʛʦʛʦ ʽ ʪʨʝʪʴʦʛʦ ʥʘʙʣʠʞʝʥʴ 

  ʈʦʟʛʣʷʥʝʤʦ ʢʦʨʽʥʴ (3.49) ʫ ʥʘʙʣʠʞʝʥʦʤʫ ʚʠʛʣʷʜʽ ʜʣʷ ʧʝʨʰʠʭ ʪʨʴʦʭ  

ʜʦʜʘʥʢʽʚ 

                          ( ) ( )( )( )
2 2

1 , 1 , 1 ,1 1 1 2 1 8r r r r r rN u N u N u- º - + .                   (3.53) 

ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʙʫʜʫʪʴ ʨʦʟʛʣʷʥʫʪʽ ʧʝʨʰʽ ʪʨʠ ʥʘʙʣʠʞʝʥʥʷ [19,20]  . 

 ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʫʤʦʚʠ (3.50) ʪʘ ʧʨʝʜʩʪʘʚʣʝʥʥʷ (3.53) ʚʠʧʣʠʚʘʻ, ʱʦ ʨʦʟ-

ʚôʷʟʦʢ (3.47) ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ ʥʘʙʣʠʞʝʥʦ ʪʘʢ 

         ( ) ( )( ) ( ) ( )( )
2 2

1 , 1 ,, 1 2 1 8o

r r L L r r L r ru r t u F a r c t ac N u t ac N u tè ø@ - - +
é ùê ú

.    (3.54) 

ʇʦʟʥʘʯʠʤʦ ʬʘʟʫ ʭʚʠʣʽ ʟ ʧʦʩʪʽʡʥʦʶ ʬʘʟʦʚʦʾ ʰʚʠʜʢʽʩʪʶ ʯʝʨʝʟ 

( )La r c ts= -  ʽ ʧʘʨʘʤʝʪʨ ʯʝʨʝʟ ( ) ( )1 , 1 ,1 2 1 1 4L r r r rac N u N u td* è ø=- +ê ú.   

ʅʘʩʪʫʧʥʠʡ ʢʨʦʢ ʧʦʣʷʛʘʻ ʚ ʧʨʝʜʩʪʘʚʣʝʥʥʽ ʬʦʨʤʫʣʠ (3.54) ʫ ʚʠʛʣʷʜʽ 

                 ( ) ( ) ( ) ( ), o o o

r r r L ru r t u F a r vt u F a r c t u Fd s d* *è ø= - = - + = +è øê ú ê ú ,   (3.55) 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʤʝʪʦʜʫ, ʚʚʝʜʝʤʦ ʦʙʤʝʞʝʥʥʷ ʥʘ ʧʘʨʘʤʝʪʨ d* ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ 

                                    ( ) ( )1 , 1 ,1 2 1 1 4 1L r r r rac N u N u td* è ø=- +ê ú .    (3.56) 

ʇʨʝʜʩʪʘʚʠʤʦ  (3.55) ʫ ʚʠʛʣʷʜʽ ʨʷʜʫ ʊʝʡʣʦʨʘ  

   ( ) ( ) () () ( ) ()/ // 2, 1 2 ...o o o o

r r r r ru r t u aF u F u F u Fs d s s d s d* * *= + = + + +     (3.57)   

ʏʝʨʝʟ ʤʘʣʽʩʪʴ d* ʽ ʤʘʣʽʩʪʴ ,rd
*   ʦʪʨʠʤʘʻʤʦ ʥʘʩʪʫʧʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ   
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( ) ( ) ( )

() () () () ()

/

, ,

/ / / / / / /

,

, o

r r r r

o o o

r r r r

u r t u a F

u a F F u F F u aF

d s d

s s d d s s d s

* *

* * *

= + + º

è ø è ø+ + + ºê ú ê ú

     (3.58)   

ʇʽʜʩʪʘʚʣʷʶʯʠ ʚ (3.57) ʜʣʷ ʧʝʨʰʠʭ ʜʚʦʭ ʜʦʜʘʥʢʽʚ ʨʷʜʫ  ʧʨʝʜʩʪʘʚʣʝʥʥʷ d* ʪʘ 

ʟʘʩʪʦʩʦʚʫʶʯʠ (3.58) ʦʪʨʠʤʘʻʤʦ ʥʘʩʪʫʧʥʠʡ ʨʦʟʚôʷʟʦʢ 

( ) ()( )( ) () ( ) ()
2 2

(1 2 3) 2 / /

1 1, 1 2 1 1 4o o o

r r r L ru r t u F u a c N t F u N aFs s s+ + è øè øº - +ê úê ú  (3.59) 

ʆʩʪʘʥʥʽʤ ʢʨʦʢʦʤ ʙʫʜʝ ʧʝʨʝʪʚʦʨʝʥʥʷ  (3.59) ʚ ʥʘʩʪʫʧʥʦʤʫ ʚʠʛʣʷʜʽ 

                        
( ) ()( )( ) ()

( )( ) ( ) ()

2 2
(1 2 3) 2 /

1

23 3
3 /

1

, 1 2

1/ 8

o o

r r r L

o

r L

u r t u F u a c N t F

u a c N F t

s s

s

+ + è øº - -ê ú

è ø- ê ú

               (3.60) 

      ʈʦʟʚôʷʟʦʢ (3.60) ʤʽʩʪʠʪʴ ʪʨʠ ʜʦʜʘʥʢʠ. ʇʝʨʰʠʡ ʜʦʜʘʥʦʢ ʻ ʣʽʥʽʡʥʠʤ, ʜʨʫʛʠʡ          

ʚʚʦʜʠʪʴ ʢʚʘʜʨʘʪʠʯʥʫ ʥʝʣʽʥʽʡʥʫ ʜʦʙʘʚʢʫ, ʘ ʪʨʝʪʽʡ ʜʦʜʘʥʦʢ ʚʚʦʜʠʪʴ ʢʫʙʽʯʥʫ 

ʥʝʣʽʥʽʡʥʫ ʜʦʙʘʚʢʫ. 

ʆʩʥʦʚʥʠʡ ʚʠʩʥʦʚʦʢ. ʋ ʮʴʦʤʫ ʨʦʟʜʽʣʽ ʦʪʨʠʤʘʥʽ ʟʨʫʯʥʽ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʦʨʤʫʣʠ ʜʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʥʘʙʣʠʞʝʥʠʭ ʨʦʟʚô̫ ʟʢʽʚ ʥʝʣʽʥʽʥʠʭ 

ʭʚʠʣʴʦʚʠʭ ʨʽʚʥʷʥʴ, ʷʢʽ ʘʥʘʣʽʟʫʶʪʴʩʷ ʚ ʥʘʩʪʫʧʥʠʭ ʨʦʟʜʽʣʘʭ. 
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ʈʆɿɼɯʃ 4 

 ʊɽʆʈɽʊʀʏʅʀʁ ʊɸ ʏʀʉʃʆɺʀʁ ɸʅɸʃɯɿ ɽɺʆʃʖʎɯɰ ʅɽʃɯʅɯʁʅʆ 

ʇʈʋɾʅʆɰ ʇʃʆʉʂʆɰ ʇʆɿɼʆɺɾʅʆɰ ɻɸʈʄʆʅɯʏʅʆɰ ʍɺʀʃɯ ɿɸ 

ɼʆʇʆʄʆɻʆʖ ɼɺʆʍ ʅɸɹʃʀɾɽʅʀʍ ʄɽʊʆɼɯɺ ʈʆɿɺʗɿʋɺɸʅʅʗ 

ʅɽʃɯʅɯʁʅʆɻʆ ʍɺʀʃʔʆɺʆɻʆ ʈɯɺʅʗʅʅʗ  

 

4.1.  ɸʥʘʣʽʟ ʥʝʣʽʥʽʡʥʦʾ ʧʨʫʞʥʦʾ ʧʦʟʜʦʚʞʥʦʾ ʛʘʨʤʦʥʽʯʥʦʾ ʭʚʠʣʽ  

ʤʝʪʦʜʘʤʠ ʧʦʩʣʽʜʦʚʥʠʭ ʥʘʙʣʠʞʝʥʴ ʪʘ ʦʙʤʝʞʝʥʥʷ ʥʘ ʛʨʘʜʽʻʥʪ 

ʟʤʽʱʝʥʥʷ (ʧʝʨʰʽ ʜʚʘ ʥʘʙʣʠʞʝʥʥʷ) 

 

4.1.1. ʂʚʘʜʨʘʪʠʯʥʦ ʥʝʣʽʥʽʡʥʘ ʭʚʠʣʷ ʟ ʛʘʨʤʦʥʽʯʥʠʤ ʧʨʦʬʽʣʝʤ. ʊʝʦʨʝʪʠʯʥʠʡ  

ʘʥʘʣʽʟ ʥʘ ʦʩʥʦʚʽ ʤʝʪʦʜʽʚ ʧʦʩʣʽʜʦʚʥʠʭ ʥʘʙʣʠʞʝʥʴ ʽ ʦʙʤʝʞʝʥʥʷ ʥʘ 

ʛʨʘʜʽʻʥʪ ʟʤʽʱʝʥʥʷ. ʆʩʥʦʚʥʽ ʬʦʨʤʫʣʠ ʜʣʷ ʧʝʨʰʠʭ ʜʚʦʭ ʥʘʙʣʠʞʝʥʴ 

ʆʩʥʦʚʥʠʤ ʥʝʣʽʥʽʡʥʠʤ ʭʚʠʣʴʦʚʠʤ ʨʽʚʥʷʥʥʷʤ ʫ ʮʽʡ ʟʘʜʘʯʽ ʻ ʨʽʚʥʷʥʥʷ [126]  
 

           ( )1, 1,11 1 1,11 1,12ttu u N u ur l m- + = ,   ʘʙʦ   ( ) ( )
2

1, 1,11 1 1,11 1,1tt Lu v u N u ur- = .  

ɼʘʣ̔ ʚʚʝʜʝʤʦ ʥʘʩʪʫʧʥʽ ʧʦʟʥʘʯʝʥʥʷ: ʤʝʪʦʜ ʧʦʩʣʽʜʦʚʥʠʭ ʥʘʙʣʠʞʝʥʴ  

ʤʝʪʦʜ 1, ʤʝʪʦʜ ʦʙʤʝʞʝʥʥʷ ʥʘ ʛʨʘʜʽʻʥʪ  ʟʤʽʱʝʥʥʷ  ʤʝʪʦʜ 2.      

ʗʢ ʚʢʘʟʘʥʦ ʚ ʧ. 3.1.4 ʜʣʷ ʤʝʪʦʜʫ 1 ʨʦʟʚóʷʟʦʢ ʫ ʧʝʨʰ̔ʡ ʘʧʨʦʢʩʠʤʘʮʽʾ ʤʘʻ 

ʚʠʛʣʷʜ  

                   ( )(1)

1 1 1 1( , ) cos ,ʦ Lu x t u k x tw= -  ʘʙʦ 
( )1(1)

1 1 1( , ) Li k x t

ʦu x t u e
w-

= .                (4.1) 

1ou - ʧʦʯʘʪʢʦʚʘ ʘʤʧʣʽʪʫʜʘ. 
 

  ʆʪʨʠʤʘʥʠʡ ʤʝʪʦʜʦʤ 1 ʨʦʟʚóʷʟʦʢ ʚ ʨʘʤʢʘʭ ʧʝʨʰʠʭ ʜʚʦʭ ʥʘʙʣʠʞʝʥʴ [131, 

132] ʧʦʢʘʟʘʥʠʡ ʚ ʧ.3.1.4 ʷʢ ʬʦʨʤʫʣʘ (3.18) 
 

               

( ) ( )

( )
( )

( ) ( )

(1 2)

1 1

2

(1) (2)
1 1 1 1

21
1 1 1 1 1

( , )

.

, ,

cos cos2
8 2

LL Lo o

u x t u x t u x t

N
u k x t x u k k x tw w

l m

+

è ø
é ù
é ùê ú

= + =

= - + -
+

         (4.2) 

ɼʣʷ ʤʝʪʦʜʫ 2 ʧʦʯʘʪʢʦʚʠʡ ʧʨʦʬʽʣʴ ʭʚʠʣʽ ʤʘʻ ʚʠʛʣʷʜ 1( )LF k x tw- = 

1 1cos( )o Lu k x tw= - . ʊʦʜʽ ʬʦʨʤʫʣʘ (3.37) ʜʣʷ ʧʝʨʰʠʭ ʜʚʦʭ ʥʘʙʣʠʞʝʥʴ ʚ ʨʘʤʢʘʭ 
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 ʤʝʪʦʜʫ 2 ʧʨʠʡʤʘʻ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ    

    
( ) ( ) ( )( ) ( )1 1

22 2(1 2)

1 1 1 1( , ) 1 2L L L Lik x v t ik x v t

o L L ou x t u e v t k u ea
- - - -+ = + ;     (4.3) 

( )( )( ) ( )( ) ( )( )
222(1 2)

1 1 1 1 1 1( , ) cos 1 2 sino L L L L o L Lu x t u k x v t v t k u k x v ta+ è ø= - - -ê ú   (4.4) 

ʇʦʨʽʚʥʷʥʥʷ ʨʦʟʚóʷʟʢʽʚ (4.2) ʽ (4.4) ʧʦʢʘʟʫʻ, ʱʦ ʚʦʥʠ ʥʝ ʽʜʝʥʪʠʯʥʽ, ʽ ʮʝ 

ʟʤʽʥʶʻ ʷʢʽʩʥʫ ʢʘʨʪʠʥʫ ʝʚʦʣʶʮʽʾ ʭʚʠʣʽ.  

ɼʨʫʛʠʡ ʜʦʜʘʥʦʢ ʫ ʬʦʨʤʫʣʽ ʜʣʷ ʤʝʪʦʜʫ 1 ʤʘʻ ʟʥʘʢ ʧʣʶʩ ʘ ʚ ʤʝʪʦʜʽ 2 ʤʘʻ 

ʟʥʘʢ ʤʽʥʫʩ. ɿ ʮʴʦʛʦ ʚʠʧʣʠʚʘʻ, ʱʦ ʚʩʽ ʛʨʘʬʽʢʠ ʷʢʽ ʦʧʠʩʫʶʪʴ ʧʝʨʰʝ ʧʣʶʩ ʜʨʫʛʝ 

ʥʘʙʣʠʞʝʥʥʷ ʟʘ ʤʝʪʦʜʦʤ 1 ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʙʽʣʴʰʠʤʠ ʘʤʧʣʽʪʫʜʘʤʠ ʥʽʞ ʘʤʧ-

ʣʽʪʫʜʠ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʷ, ʪʦʜʽ ʷʢ ʟʘ ʤʝʪʦʜʦʤ 2  ʤʝʥʰʠʤʠ. 

 

4.1.2. ʏʠʩʣʦʚʠʡ ʘʥʘʣʽʟ. ɺʣʘʩʪʠʚʦʩʪʽ ʤʘʪʝʨʽʘʣʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʘʥʽ ʚ ʮʴʦʤʫ 

ʘʥʘʣʽʟʽ 

ɺʠʙʝʨʝʤʦ ʜʚʘ ʤʝʪʘʣʝʚʽ ʢʦʤʧʦʟʠʪʥʽ ʤʘʪʝʨʽʘʣʠ (ʤʘʪʨʠʮʷ ï ʘʣʶʤʽʥʽʡ, ʥʘ-

ʧʦʚʥʶʚʘʯ ï ʚʦʣʴʬʨʘʤ) ʟ ʤʝʭʘʥʽʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ (ʩʠʩʪʝʤʘ ʉɯ) [1, 9, 22, 23, 

38, 40]: 

ʄʘʪʝʨʽʘʣ 51 (ʦʙ'ʻʤʥʠʡ ʚʤʽʩʪ ʤʘʪʨʠʮʽ ʜʦʨʽʚʥʶʻ 0,8) ï 

40,594 10r= Ö ;   
10 105,59 10 ; 3,26 10 ;l m= Ö = Ö  

11 11 110,658 10 ; 2,18 10 ; 4,35 10A B C=- Ö =- Ö =- Ö; 
34,515 10Lv = Ö ;  16,072a=- . 

ʄʘʪʝʨʽʘʣ 52 (ʦʙ'ʻʤʥʠʡ ʚʤʽʩʪ ʤʘʪʨʠʮʽ ʜʦʨʽʚʥʶʻ 0,6) ï 

40,918 10r= Ö ;  
10 1011,6 10 ; 0,721 10 ;l m= Ö = Ö 

11 11 111,33 10 ; 4,45 10 ; 9,5 10 ;A B C=- Ö =- Ö =- Ö  
33,769 10Lv = Ö ;  34,08.a=-  

ʇʘʨʘʤʝʪʨʠ ʛʘʨʤʦʥʽʯʥʦʾ ʭʚʠʣʽ ʚʠʙʠʨʘʣʠʩʷ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: ʜʦʜʘʪʢʦʚʦ 

ʜʦ ʚʠʙʨʘʥʦʾ ʰʚʠʜʢʦʩʪʽ ʭʚʠʣʽ ( )L Lv kw=  ʚʠʙʠʨʘʣʘʩʴ ʧʦʯʘʪʢʦʚʘ ʯʘʩʪʦʪʘ w ʟ 

ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʜʽʘʧʘʟʦʥʫ ʭʚʠʣʴ ʽ ʚʞʝ ʟʘ ʚʽʜʦʤʦʛʦ ʭʚʠʣʴʦʚʦʛʦ ʯʠʩʣʘ 

( )L Lk vw=  ʧʝʨʝʨʘʭʦʚʫʚʘʣʘʩʷ ʜʦʚʞʠʥʘ ʭʚʠʣʽ ʟʘ ʬʦʨʤʫʣʦʶ ( )2 LL kp=  (ʜʣʷ 

ʢʦʞʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʩʚʦʷ ʜʦʚʞʠʥʘ ʭʚʠʣʽ) 
61,5 10 ;w= Ö 0,018L=  (ʤʘʪʝʨʽʘʣ 51), 



119 

61,5 10 ;w= Ö   0, 015L= ( ʤʘʪʝʨʽʘʣ 52). ʇʘʨʘʤʝʪʨ ( )1 2Na l m= +è øê ú, ʚʠʨʘʭʦʚʫ-

ʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ (3.23). 

 

4.1.3.  ʏʠʩʣʦʚʠʡ ʘʥʘʣʽʟ ʭʚʠʣʽ ʟ ʛʘʨʤʦʥʽʯʥʠʤ ʧʨʦʬʽʣʝʤ ( ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ    

ʤʝʪʦʜʽʚ 1 ʽ 2, ʽ ʚʨʘʭʫʚʘʥʥʷʤ ʧʝʨʰʠʭ ʜʚʦʭ ʥʘʙʣʠʞʝʥʴ) 

ɿʘ ʬʦʨʤʫʣʘʤʠ (4.1) ʪʘ (4.2) ʧʦʙʫʜʦʚʘʥʽ ʜʚʦʚʠʤʽʨʥʽ ʛʨʘʬʽʢʠ çʟʤʽʱʝʥʥʷ 
1u  

ï ʧʨʦʡʜʝʥʘ ʭʚʠʣʝʶ ʚʽʜʩʪʘʥʴ 
1xè. ɺʩʴʦʛʦ ʨʦʟʛʣʷʥʫʪʦ 4 ʥʘʙʦʨʠ (2 ʨʦʟʚôʷʟʢʠ, 2 

ʤʘʪʝʨʽʘʣʠ), ʜʣʷ ʦʜʥʦʛʦ ʚʘʨʽʘʥʪʫ ʜʦʚʞʠʥʠ ʭʚʠʣʽ ʪʘ ʧʦʯʘʪʢʦʚʦʾ ʤʘʢʩʠʤʘʣʴʥʦʾ 

ʘʤʧʣʽʪʫʜʠ. ʂʦʞʝʥ ʥʘʙʽʨ ʚʢʣʶʯʘʻ ʛʨʘʬʽʢʠ ʟ ʜʚʦʤʘ ʧʨʦʬʽʣʷʤʠ, ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ 

ʧʝʨʰʦʛʦ ʽ ʜʨʫʛʦʛʦ ʥʘʙʣʠʞʝʥʴ. ɻʨʘʬʽʢʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʬʦʨʤʦʶ ʧʨʦʬʽʣʶ ʭʚʠʣʽ 

ʜʣʷ ʨʽʟʥʠʭ ʚʽʜʩʪʘʥʝʡ ï ʚʽʜ ʧʦʯʘʪʢʦʚʦʛʦ ʧʦʣʦʞʝʥʥʷ ʭʚʠʣʽ ʜʦ ʧʦʣʦʞʝʥʥʷ ʥʘ ʚʽʜ-

ʩʪʘʥʽ ʙʘʛʘʪʦ ʜʝʩʷʪʢʽʚ ʧʦʚʪʦʨʝʥʴ ʜʦʚʞʠʥʠ ʭʚʠʣʽ, ʜʝ ʚʧʣʠʚ ʥʝʣʽʥʽʡʥʦʩʪʽ ʚʞʝ 

ʧʨʦʷʚʣʷʻʪʴʩʷ ʩʫʪʪʻʚʦ ʽ ʩʧʦʪʚʦʨʝʥʥʷ ʛʘʨʤʦʥʽʯʥʦʛʦ ʧʨʦʬʽʣʶ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ.  

ʅʘ ʨʠʩ. 4.1ʘ,ʙ,ʚ,ʛ ʥʘʚʝʜʝʥʦ ʛʨʘʬʽʢʠ, ʷʢʽ ʦʪʨʠʤʘʥʽ ʟʘ ʤʝʪʦʜʦʤ 1 ʜʣʷ ʚʘʨʽ-

ʘʥʪʫ ʤʘʪʝʨʽʘʣʫ ʄ51, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʪʘʢʠʤ ʟʥʘʯʝʥʥʷʤ ʧʘʨʘʤʝʪʨʽʚ (ʩʠʩʪʝʤʘ ʉɯ): 

0,018L= ,
61,5 10w= Ö ,

6

1 1 10ou -= Ö .  

 

ʈʠʩ. 4.1ʘ. ʇʦʯʘʪʢʦʚʠʡ ʧʨʦʬʽʣʴ ʛʘʨʤʦʥʽʯʥʦʾ ʭʚʠʣʽ (ʧʝʨʰʠʡ ʜʦʜʘʥʦʢ ʨʦʟôʚʷʟʢʫ 

(4.2), ʜʦʚʞʠʥʘ ʭʚʠʣʽ0,018L= ) 
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ʈʠʩ. 4.1ʙ. ʇʨʦʬʽʣʴ ʛʘʨʤʦʥʽʯʥʦʾ ʭʚʠʣʽ ʧʽʩʣʷ ʧʨʦʭʦʜʞʝʥʥʷ ʚʽʜʩʪʘʥʽ ʚ 30 

ʜʦʚʞʠʥ ʭʚʠʣʽ ʥʠʞʥʽʡ ʛʨʘʬʽʢ ʚʽʜʧʦʚʽʜʘʻ ʬʦʨʤʫʣʽ (4.2) (1-ʰʝ + 2-ʛʝ 

ʥʘʙʣʠʞʝʥʥʷ), ʘ ʚʝʨʭʥʽʡ ï ʚʽʜʧʦʚʽʜʘʻ ʧʦʯʘʪʢʦʚʦʤʫ ʧʨʦʬʽʣʶ 

 

ʈʠʩ. 4.1ʚ. ʇʨʦʬʽʣʴ ʛʘʨʤʦʥʽʯʥʦʾ ʭʚʠʣʽ ʧʽʩʣʷ ʧʨʦʭʦʜʞʝʥʥʷ ʚʽʜʩʪʘʥʽ ʚ 60 

ʜʦʚʞʠʥ ʭʚʠʣʽ ʥʠʞʥʽʡ ʛʨʘʬʽʢ ʚʽʜʧʦʚʽʜʘʻ ʬʦʨʤʫʣʽ (4.2) (1-ʰʝ + 2-ʛʝ 

ʥʘʙʣʠʞʝʥʥʷ), ʘ ʚʝʨʭʥʽʡ ï ʚʽʜʧʦʚʽʜʘʻ ʧʦʯʘʪʢʦʚʦʤʫ ʧʨʦʬʽʣʶ 

 

ʈʠʩ. 4.1ʛ. ʇʨʦʬʽʣʴ ʛʘʨʤʦʥʽʯʥʦʾ ʭʚʠʣʽ ʧʽʩʣʷ ʧʨʦʭʦʜʞʝʥʥʷ ʚʽʜʩʪʘʥʽ ʚ 90 

ʜʦʚʞʠʥ ʭʚʠʣʽ ʥʠʞʥʽʡ ʛʨʘʬʽʢ ʚʽʜʧʦʚʽʜʘʻ ʬʦʨʤʫʣʽ (4.2) (1-ʰʝ + 2-ʛʝ 

ʥʘʙʣʠʞʝʥʥʷ), ʘ ʚʝʨʭʥʽʡ ï ʚʽʜʧʦʚʽʜʘʻ ʧʦʯʘʪʢʦʚʦʤʫ ʧʨʦʬʽʣʶ 

ɿ ʛʨʘʬʽʢʽʚ 4.1ʘ,ʙ,ʚ,ʛ ʚʠʧʣʠʚʘʻ, ʱʦ ʝʚʦʣʶʮʽʷ ʛʘʨʤʦʥʽʯʥʦʛʦ ʧʨʦʬʽʣʶ ʭʚʠ-

ʣʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʘʢʪʠʯʥʦ ʩʠʤʝʪʨʠʯʥʦ ʱʦʜʦ ʚʝʨʰʠʥ ʢʨʠʚʠʭ. ʈʠʩ. 4.1ʘ ʚʽʜʧʦ-

ʚʽʜʘʻ ʧʦʯʘʪʢʦʚʦʤʫ ʧʨʦʬʽʣ ʁʭʚʠʣʽ.  ʅʘ ʨʠʩ. 4.1ʙ ʧʦʢʘʟʘʥʦ, ʱʦ ʧʨʠ ʨʫʩʽ ʭʚʠʣʽ 
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ʥʘ ʚʽʜʩʪʘʥʽ ʚ ʧ'ʷʪʴ ʧʦʚʪʦʨʝʥʴ ʜʦʚʞʠʥʠ ʭʚʠʣʽ ʝʚʦʣʶʮʽʷ ʭʚʠʣʽ ʻ ʥʝʟʥʘʯʥʦ.ʁ 

ʇʨʦʪʝ ʨʠʩ. 4.1ʙ ʧʦʢʘʟʫʻ ʣʠʰʝ ʧʦʯʘʪʢʦʚʠʡ ʝʪʘʧ ʨʦʟʚʠʪʢʫ ʝʚʦʣʶʮʽʾ, ʽ ʦʩʥʦʚʥʘ 

ʪʝʥʜʝʥʮʽʷ ʝʚʦʣʶʮʽʾ ʱʝ ʥʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ. ʇʦʯʠʥʘʶʯʠ ʟ ʨʠʩ. 4.1ʚ ʪʘ ʨʠʩ. 4.1ʛ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʙʽʣʴʰʘ ʧʦʣʦʛʽʩʪʴ ʚʽʜʥʦʩʥʦ ʚʝʨʰʠʥ ʛʘʨʤʦʥʽʯʥʦʛʦ ʧʨʦʬʽʣʷ. 

ɺʧʣʠʚ ʜʨʫʛʦʛʦ ʜʦʜʘʥʢʘ ʨʦʟʚôʷʟʢʫ (4.2) ʚʞʝ ʮʽʣʢʦʤ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʘʣʝ 

ʪʝʥʜʝʥʮʽʷ ʥʘ ʩʧʦʪʚʦʨʝʥʥʷ ʧʨʦʬʽʣʷ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ ʜʚʦʭ ʛʦʨʙʽʚ, 

ʱʝ ʥʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ. ʊʦʤʫ ʚʘʨʽʘʥʪ, ʢʦʣʠ ʪʘʢʘ ʪʝʥʜʝʥʮʽʷ ʚʞʝ ʮʽʣʢʦʤ 

ʦʯʝʚʠʜʥʘ, ʧʦʢʘʟʘʥʠʡ ʜʣʷ ʽʥʰʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʘ ʨʠʩ. 4.2. 

ʅʘ ʨʠʩ. 4.2ʘ,ʙ,ʚ,ʛ ʥʘʚʝʜʝʥʦ ʛʨʘʬʽʢʠ, ʷʢʽ ʦʪʨʠʤʘʥʽ ʟʘ ʤʝʪʦʜʦʤ 1 ʜʣʷ 

ʚʘʨʽʘʥʪʫ ʤʘʪʝʨʽʘʣʫ ʄ52, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʪʘʢʠʤ ʟʥʘʯʝʥʥʷʤ ʧʘʨʘʤʝʪʨʽʚ (ʩʠʩʪʝʤʘ 

ʉɯ): 0,015L= ,
61,5 10w= Ö ,

6

1 1 10ou -= Ö .  

 

ʈʠʩ. 4.2ʘ. ʇʦʯʘʪʢʦʚʠʡ ʧʨʦʬʽʣʴ ʛʘʨʤʦʥʽʯʥʦʾ ʭʚʠʣʽ (ʧʝʨʰʠʡ ʜʦʜʘʥʦʢ ʨʦʟôʚʷʟʢʫ 

(4.2), ʜʦʚʞʠʥʘ ʭʚʠʣʽ 0,015L= ) 

 

ʈʠʩ. 4.2ʙ. ʇʨʦʬʽʣʴ ʛʘʨʤʦʥʽʯʥʦʾ ʭʚʠʣʽ ʧʽʩʣʷ ʧʨʦʭʦʜʞʝʥʥʷ ʚʽʜʩʪʘʥʽ ʚ 30 

ʜʦʚʞʠʥ ʭʚʠʣʽ ʥʠʞʥʽʡ ʛʨʘʬʽʢ ʚʽʜʧʦʚʽʜʘʻ ʬʦʨʤʫʣʽ (4.2) (1-ʰʝ + 2-ʛʝ 

ʥʘʙʣʠʞʝʥʥʷ), ʘ ʚʝʨʭʥʽʡ ï ʚʽʜʧʦʚʽʜʘʻ ʧʦʯʘʪʢʦʚʦʤʫ ʧʨʦʬʽʣʶ 
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ʈʠʩ.4.2ʚ. ʇʨʦʬʽʣʴ ʛʘʨʤʦʥʽʯʥʦʾ ʭʚʠʣʽ ʧʽʩʣʷ ʧʨʦʭʦʜʞʝʥʥʷ ʚʽʜʩʪʘʥʽ ʚ 60 ʜʦʚʞʠʥ 

ʭʚʠʣʽ ʥʠʞʥʽʡ ʛʨʘʬʽʢ ʚʽʜʧʦʚʽʜʘʻ ʬʦʨʤʫʣʽ (4.2) (1-ʰʝ + 2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ), ʘ 

ʚʝʨʭʥʽʡ ï ʚʽʜʧʦʚʽʜʘʻ ʧʦʯʘʪʢʦʚʦʤʫ ʧʨʦʬʽʣʶ 

 

ʈʠʩ. 4.2ʛ. ʇʨʦʬʽʣʴ ʛʘʨʤʦʥʽʯʥʦʾ ʭʚʠʣʽ ʧʽʩʣʷ ʧʨʦʭʦʜʞʝʥʥʷ ʚʽʜʩʪʘʥʽ ʚ 90 

ʜʦʚʞʠʥ ʭʚʠʣʽ ʥʠʞʥʽʡ ʛʨʘʬʽʢ ʚʽʜʧʦʚʽʜʘʻ ʬʦʨʤʫʣʽ (4.2) (1-ʰʝ + 2-ʛʝ 

ʥʘʙʣʠʞʝʥʥʷ), ʘ ʚʝʨʭʥʽʡ ï ʚʽʜʧʦʚʽʜʘʻ ʧʦʯʘʪʢʦʚʦʤʫ ʧʨʦʬʽʣʶ 

ɿ ʨʠʩ. 4.2ʘ,ʙ,ʚ,ʛ  ʚʠʧʣʠʚʘʻ, ʱʦ ʝʚʦʣʶʮʽʷ ʛʘʨʤʦʥʽʯʥʦʛʦ ʧʨʦʬʽʣʶ ʭʚʠʣʽ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʤʘʡʞʝ ʩʠʤʝʪʨʠʯʥʦ ʱʦʜʦ ʚʝʨʰʠʥ ʢʨʠʚʠʭ, ʘʥʘʣʦʛʽʯʥʦ ʜʦ ʧʦʧʝ-

ʨʝʜʥʴʦʛʦ ʚʠʧʘʜʢʫ.  ʈʠʩ. 4.2ʘ ʚʽʜʧʦʚʽʜʘʻ ʧʦʯʘʪʢʦʚʦʤʫ ʧʨʦʬʽʣʶ.  ʅʘ ʨʠʩ. 4.2ʙ 

ʧʦʢʘʟʘʥʦ, ʱʦ ʧʨʠ ʨʫʩʽ ʭʚʠʣʽ ʥʘ ʚʽʜʩʪʘʥʽ ʚ 30 ʧʦʚʪʦʨʝʥʴ ʜʦʚʞʠʥʠ ʭʚʠʣʽ 

ʥʝʣʽʥʽʡʥʽʩʪʴ ʚʞʝ ʧʨʦʷʚʣʷʻʪʴʩʷ. ʈʠʩ. 4.2ʙ ʧʦʢʘʟʫʻ ʣʠʰʝ ʧʦʯʘʪʢʦʚʠʡ ʝʪʘʧ ʨʦʟ-

ʚʠʪʢʫ ʝʚʦʣʶʮʽʾ, ʽ ʦʩʥʦʚʥʘ ʪʝʥʜʝʥʮʽʷ ʝʚʦʣʶʮʽʾ ʱʝ ʥʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ. ʇʦʯʠ-

ʥʘʶʯʠ ʟ ʨʠʩ. 4.2ʚ ʘ ʦʩʦʙʣʠʚʦ ʟ ʨʠʩ. 4.2ʛ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʘʯʥʘ ʜʝʬʦʨʤʘʮʽʷ 

ʱʦ ʜʦ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʷ ʨʦʟʚôʷʟʢʫ 4.1. ʉʘʤʝ ʨʦʟʚôʷʟʦʢ 4.2 (1-ʰʝ + 2-ʛʝ 

ʥʘʙʣʠʞʝʥʥʷ) ʧʦʢʘʟʫʻ ʥʘ ʨʠʩ. 4.2ʚ  ʪʝʥʜʝʥʮʽʶ ʜʦ ʫʪʚʦʨʝʥʥʷ ʜʚʦʭ ʛʦʨʙʽʚ, ʘ ʚʞʝ 

ʥʘ ʨʠʩ. 4.2ʛ ʧʦʤʽʪʥʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ  ʫʪʚʦʨʝʥʥʷ ʜʚʦʭ ʛʦʨʙʽʚ ʫ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ 

ʛʨʘʬʽʢʘ, ʪʘ ʧʽʜʥʷʪʪʷ ʚʧʘʜʠʥʠ ʚ ʥʠʞʥʽ ʯʘʩʪʠʥʽ. 
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ʇʨʠ ʝʚʦʣʶʮʽ ʾʛʘʨʤʦʥʽʯʥʦʾ ʭʚʠʣʽ ʧʨʠ ʚʨʘʭʫʚʘʥʥʽ ʜʨʫʛʦʛʦ ʥʘʙʣʠʞʝʥʥʷ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʪʝʥʜʝʥʮʽ ̫ʜʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʷ ʥʘ ʧʨʦʬʽʣʴ 

ʧʦʜʽʙʥʠʡ ʜʦ ʜʨʫʛʦʾ ʛʘʨʤʦʥʽʢʠ (ʟʤʝʥʰʝʥʥʷ ʜʦʚʞʠʥʠ ʭʚʠʣʽ ʚʜʚʽʯʽ ʪʘ ʜʝʷʢʦʤʫ 

ʟʤʝʥʰʝʥʥʽ ʧʦʯʘʪʢʦʚʦʾ ʤʘʢʩʠʤʘʣʴʥʦʾ ʘʤʧʣʽʪʫʜʠ). 

ɼʘʣʽ ʥʘ ʨʠʩ. 4.3 ʥʘʚʝʜʝʥʦ ʪʨʠʚʠʤʽʨʥʠʡ ʛʨʘʬʽʢ ʛʘʨʤʦʥʽʯʥʦʾ ʭʚʠʣʽ ʜʣʷ 

ʨʦʟʚôʷʟʢʫ ʭʚʠʣʴʦʚʦʛʦ ʨʽʚʥʷʥʥʷ ʤʝʪʦʜʦʤ 1, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʤʘʪʝʨʽʘʣʫ ʄ52 ʪʘ 

ʟʥʘʯʝʥʥʷʤ ʧʘʨʘʤʝʪʨʽʚ (ʩʠʩʪʝʤʘ ʉɯ): 0,018L= ,
61,5 10w= Ö ,

6

1 1 10ou -= Ö . ʆʪʨʠ-

ʤʘʥʠʡ ʛʨʘʬʽʢ ʛʘʨʥʦ ʜʝʤʦʥʩʪʨʫʻ ʟʤʽʥʫ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʷ. 

 

ʈʠʩ.4.3. ʊʨʠʚʠʤʽʨʥʠʡ ʧʨʦʬʽʣʴ ʛʘʨʤʦʥʽʯʥʦʾ ʭʚʠʣʽ ʧʽʩʣʷ ʧʨʦʭʦʜʞʝʥʥʷ 

ʚʽʜʩʪʘʥʽ ʚ 60 ʜʦʚʞʠʥ ʭʚʠʣʽ (ʛʨʘʬʽʢ ʚʽʜʧʦʚʽʜʘʻ ʬʦʨʤʫʣʽ (4.2) (1-ʰʝ + 2-ʛʝ 

ʥʘʙʣʠʞʝʥʥʷ)) 

ɿ ʧʦʢʘʟʘʥʠʭ ʚʠʱʝ ʛʨʘʬʽʢʽʚ ʚʠʧʣʠʚʘʻ, ʱʦ ʩʧʦʪʚʦʨʝʥʥʷ ʚ ʦʙʦʭ ʚʠʧʘʜʢʘʭ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʟ ʨʽʟʥʦʶ ʰʚʠʜʢʽʩʪʶ ʯʝʨʝʟ ʚʽʜʤʽʥʥʽʩʪʴ ʫ ʚʠʭʽʜʥʠʭ ʧʘʨʘʤʝʪʨʘʭ 

ʟʘʜʘʯʽ. ʆʙʦʤ ʚʠʧʘʜʢʘʤ ʚʽʜʧʦʚʽʜʘʶʪʴ ʛʨʘʬʽʢʠ, ʥʝʩʠʤʝʪʨʠʯʥʽ ʱʦʜʦ ʛʦʨʠʟʦʥ- 

ʪʘʣʴʥʦʾ ʦʩʽ ʽ ʟ ʨʽʟʥʦʶ ʰʚʠʜʢʽʩʪʴ ʝʚʦʣʶʮʽʾ ʜʣʷ ʜʦʜʘʪʥʽʭ ʽ ʚʽʜóʻʤʥʠʭ ʟʥʘʯʝʥʴ 

ʘʤʧʣʽʪʫʜ (ʮʝ ʚʠʜʥʦ ʟ ʛʨʘʬʽʢʽʚ, ʨʠʩʢʘ 4.2ʚ). ɿʘʛʘʣʴʥʝ ʩʧʦʩʪʝʨʝʞʝʥʥʷ  ʱʦʜʦ 

ʧʝʨʰʠʭ ʜʚʦʭ ʥʘʙʣʠʞʝʥʴ ï ʧʨʦʬʽʣʽ ʩʪʠʩʢʘʶʪʴʩʷ ʜʦ ʦʩʽ (ʟʨʦʩʪʘʻ ʟʥʘʯʝʥʥʷ 

ʘʤʧʣʽʪʫʜʠ), ʩʧʦʩʪʨʝʨʽʛʘʻʪʴʩʷ ʫʪʚʦʨʝʥʥʷ ʜʚʦʭ ʛʦʨʙʽʚ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ 

(4.2). 

ɼʘʣʽ ʨʦʟʛʣʷʥʝʤʦ ʥʘʩʪʫʧʥʫ ʛʨʫʧʫ ʛʨʘʬʽʢʽʚ, ʷʢʽ ʧʦʙʫʜʦʚʘʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʨʦʟʚôʷʟʢʽʚ (4.1) (1-ʰʝ ʥʘʙʣʠʞʝʥʥʷ) ʪʘ (4.4) (1-ʰʝ + 2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ), ʱʦ 

ʦʪʨʠʤʘʥʽ ʟʘ ʤʝʪʦʜʦʤ 2. 

ʅʘ ʨʠʩ. 4.4ʘ,ʙ,ʚ,ʛ ʥʘʚʝʜʝʥʦ ʛʨʘʬʽʢʠ, ʷʢʽ ʦʪʨʠʤʘʥʽ ʟʘ ʤʝʪʦʜʦʤ 2 ʜʣʷ ʚʘʨʽ- 
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ʘʥʪʫ ʤʘʪʝʨʽʘʣʫ ʄ51, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʪʘʢʠʤ ʟʥʘʯʝʥʥʷʤ ʧʘʨʘʤʝʪʨʽʚ(ʩʠʩʪʝʤʘ 

ʉɯ): 0,018L= ,
61,5 10w= Ö , 

6

1 1 10ou -= Ö .  

 

ʈʠʩ. 4.4ʘ. ʇʦʯʘʪʢʦʚʠʡ ʧʨʦʬʽʣʴ ʛʘʨʤʦʥʽʯʥʦʾ ʭʚʠʣʽ (ʧʝʨʰʠʡ ʜʦʜʘʥʦʢ ʨʦʟôʚʷʟʢʫ 

(4.4), ʜʦʚʞʠʥʘ ʭʚʠʣʽ0,018L= ) 

 

ʈʠʩ. 4.4ʙ. ʇʨʦʬʽʣʴ ʛʘʨʤʦʥʽʯʥʦʾ ʭʚʠʣʽ ʧʽʩʣʷ ʧʨʦʭʦʜʞʝʥʥʷ ʚʽʜʩʪʘʥʽ ʚ 30 

ʜʦʚʞʠʥ ʭʚʠʣʽ (ʥʠʞʥʽʡ ʛʨʘʬʽʢ ʚʽʜʧʦʚʽʜʘʻ ʬʦʨʤʫʣʽ (4.4) (1-ʰʝ + 2-ʛʝ 

ʥʘʙʣʠʞʝʥʥʷ) ʘ ʚʝʨʭʥʽʡ ï ʚʽʜʧʦʚʽʜʘʻ ʧʦʯʘʪʢʦʚʦʤʫ ʧʨʦʬʽʣʶ) 

 

ʈʠʩ. 4.4ʚ. ʇʨʦʬʽʣʴ ʛʘʨʤʦʥʽʯʥʦʾ ʭʚʠʣʽ ʧʽʩʣʷ ʧʨʦʭʦʜʞʝʥʥʷ ʚʽʜʩʪʘʥʽ ʚ 60 ʜʦʚʞʠʥ 

ʭʚʠʣʽ (ʥʠʞʥʽʡ ʛʨʘʬʽʢ ʚʽʜʧʦʚʽʜʘʻ ʬʦʨʤʫʣʽ (4.4) (1-ʰʝ + 2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ) ʘ 

ʚʝʨʭʥʽʡ ï ʚʽʜʧʦʚʽʜʘʻ ʧʦʯʘʪʢʦʚʦʤʫ ʧʨʦʬʽʣʶ) 
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ʈʠʩ. 4.4ʛ. ʇʨʦʬʽʣʴ ʛʘʨʤʦʥʽʯʥʦʾ ʭʚʠʣʽ ʧʽʩʣʷ ʧʨʦʭʦʜʞʝʥʥʷ ʚʽʜʩʪʘʥʽ ʚ 90 

ʜʦʚʞʠʥ ʭʚʠʣʽ (ʥʠʞʥʽʡ ʛʨʘʬʽʢ ʚʽʜʧʦʚʽʜʘʻ ʬʦʨʤʫʣʽ (4.4) (1-ʰʝ + 2-ʛʝ 

ʥʘʙʣʠʞʝʥʥʷ) ʘ ʚʝʨʭʥʽʡ ï ʚʽʜʧʦʚʽʜʘʻ ʧʦʯʘʪʢʦʚʦʤʫ ʧʨʦʬʽʣʶ) 

ɿ ʨʠʩ. 4.4ʘ,ʙ,ʚ,ʛ  ʚʠʧʣʠʚʘʻ, ʱʦ ʝʚʦʣʶʮʽʷ ʛʘʨʤʦʥʽʯʥʦʛʦ ʧʨʦʬʽʣʶ ʭʚʠʣʽ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʤʘʡʞʝ ʩʠʤʝʪʨʠʯʥʦ ʱʦʜʦ ʚʝʨʰʠʥ ʢʨʠʚʠʭ  ̔ʘʥʘʣʦʛʽʯʥʦ, ʚʽʜʥʦʩʥʦ 

ʛʨʘʬʽʢʽʚ, ʷʢʽ ʙʫʣʠ ʧʦʙʫʜʦʚʘʥʽ ʟʘ ʤʝʪʦʜʦʤ 1. ʈʠʩ. 4.4ʘ ʚʽʜʧʦʚʽʜʘʻ ʧʦʯʘʪʢʦʚʦʤʫ 

ʧʨʦʬʽʣʶ ʭʚʠʣʽ.  ʅʘ ʨʠʩ. 4.4ʙ ʧʦʢʘʟʘʥʦ, ʱʦ ʧʨʠ ʨʫʩʽ ʭʚʠʣʽ ʥʘ ʚʽʜʩʪʘʥʽ ʚ 30 

ʧʦʚʪʦʨʝʥʴ ʜʦʚʞʠʥʠ ʭʚʠʣʽ ʩʧʦʪʚʦʨʝʥʥʷ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʷ ʥʝʟʥʘʯʥʝ, ʪʦʤʫ 

ʥʘ ʤʘʣʠʭ ʚʽʜʩʪʘʥʷʭ, ʷʢʫ ʧʨʦʡʰʣʘ ʭʚʠʣʷ, ʥʝʣʽʥʽʡʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʤʦʞʥʘ ʥʝ 

ʚʨʘʭʦʚʫʚʘʪʠ. ʇʨʦʪʝ ʨʠʩ. 4.4ʙ ʧʦʢʘʟʫʻ ʣʠʰʝ ʧʦʯʘʪʢʦʚʠʡ ʝʪʘʧ ʨʦʟʚʠʪʢʫ 

ʝʚʦʣʶʮʽʾ, ʽ ʦʩʥʦʚʥʘ ʪʝʥʜʝʥʮʽʷ ʝʚʦʣʶʮʽʾ ʱʝ ʥʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ. ʇʦʯʠʥʘʶʯʠ ʟ 

ʨʠʩ. 4.4ʚ ʪʘ ʨʠʩ. 4.4ʛ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʙʽʣʴʰʘ ʧʦʣʦʛʽʩʪʴ ʚʽʜʥʦʩʥʦ ʚʝʨʰʠʥ 

ʧʦʯʘʪʢʦʚʦʛʦ ʛʘʨʤʦʥʽʯʥʦʛʦ ʧʨʦʬʽʣʷ. ɺʧʣʠʚ ʜʨʫʛʦʛʦ ʜʦʜʘʥʢʘ ʨʦʟʚôʷʟʢʫ (4.4) 

ʚʞʝ ʮʽʣʢʦʤ ʧʦʤʽʪʥʦ: ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʪʝʥʜʝʥʮʽʷ ʜʦ ʫʪʚʦʨʝʥʥʷ ʜʚʦʭ ʛʦʨʙʽʚ ʽ 

ʟʙʽʣʴʰʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʘʤʧʣʽʪʫʜʠ. ɹʽʣʴʰ ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʥʝʣʽʥʽʡʥʦʩʪʽ ʥʘ 

ʧʨʦʬʽʣʴ ʨʦʟʚôʷʟʢʫ (4.4) (1-ʰʝ + 2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ) ʧʦʢʘʟʘʥʦ ʥʠʞʯʝ ʜʣʷ ʽʥʰʦʛʦ 

ʪʠʧʫ ʤʘʪʝʨʽʘʣʫ.  

ʅʘ ʨʠʩ. 4.5ʘ,ʙ,ʚ,ʛ ʥʘʚʝʜʝʥʦ ʛʨʘʬʽʢʠ, ʷʢʽ ʦʪʨʠʤʘʥʽ ʟʘ ʤʝʪʦʜʦʤ 2 ʜʣʷ ʚʘʨʽ-

ʘʥʪʫ ʤʘʪʝʨʽʘʣʫ ʄ52, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʪʘʢʠʤ ʟʥʘʯʝʥʥʷʤ ʧʘʨʘʤʝʪʨʽʚ (ʩʠʩʪʝʤʘ 

ʉɯ): 0,015L= ,
61,5 10w= Ö , 

6

1 1 10ou -= Ö .  
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ʈʠʩ. 4.5ʘ. ʇʦʯʘʪʢʦʚʠʡ ʧʨʦʬʽʣʴ ʛʘʨʤʦʥʽʯʥʦʾ ʭʚʠʣʽ (ʧʝʨʰʠʡ ʜʦʜʘʥʦʢ  ʨʦʟôʚʷʟʢʫ 

(4.4), ʜʦʚʞʠʥʘ ʭʚʠʣʽ0,015L= ) 

 

ʈʠʩ. 4.5ʙ. ʇʨʦʬʽʣʴ ʛʘʨʤʦʥʽʯʥʦʾ ʭʚʠʣʽ ʧʽʩʣʷ ʧʨʦʭʦʜʞʝʥʥʷ ʚʽʜʩʪʘʥʽ ʚ 30 

ʜʦʚʞʠʥ ʭʚʠʣʽ (ʥʠʞʥʽʡ ʛʨʘʬʽʢ ʚʽʜʧʦʚʽʜʘʻ ʬʦʨʤʫʣʽ (4.4) (1-ʰʝ + 2-ʛʝ 

ʥʘʙʣʠʞʝʥʥʷ) ʘ ʚʝʨʭʥʽʡ ï ʚʽʜʧʦʚʽʜʘʻ ʧʦʯʘʪʢʦʚʦʤʫ ʧʨʦʬʽʣʶ) 

 
ʈʠʩ. 4.5ʚ. ʇʨʦʬʽʣʴ ʛʘʨʤʦʥʽʯʥʦʾ ʭʚʠʣʽ ʧʽʩʣʷ ʧʨʦʭʦʜʞʝʥʥʷ ʚʽʜʩʪʘʥʽ ʚ 60 ʜʦʚʞʠʥ 

ʭʚʠʣʽ (ʥʠʞʥʽʡ ʛʨʘʬʽʢ ʚʽʜʧʦʚʽʜʘʻ ʬʦʨʤʫʣʽ (4.4) (1-ʰʝ + 2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ) ʘ 

ʚʝʨʭʥʽʡ ï ʚʽʜʧʦʚʽʜʘʻ ʧʦʯʘʪʢʦʚʦʤʫ ʧʨʦʬʽʣʶ)  

 
ʈʠʩ. 4.5ʛ. ʇʨʦʬʽʣʴ ʛʘʨʤʦʥʽʯʥʦʾ ʭʚʠʣʽ ʧʽʩʣʷ ʧʨʦʭʦʜʞʝʥʥʷ ʚʽʜʩʪʘʥʽ ʚ 90 

ʜʦʚʞʠʥ ʭʚʠʣʽ (ʥʠʞʥʽʡ ʛʨʘʬʽʢ ʚʽʜʧʦʚʽʜʘʻ ʬʦʨʤʫʣʽ (4.4) (1-ʰʝ + 2-ʛʝ 

ʥʘʙʣʠʞʝʥʥʷ) ʘ ʚʝʨʭʥʽʡ ï ʚʽʜʧʦʚʽʜʘʻ ʧʦʯʘʪʢʦʚʦʤʫ ʧʨʦʬʽʣʶ) 
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ɼʘʣʽ ʥʘ ʨʠʩ. 4.6 ʥʘʚʝʜʝʥʦ ʪʨʠʚʠʤʽʨʥʠʡ ʛʨʘʬʽʢ ʛʘʨʤʦʥʽʯʥʦʾ ʭʚʠʣʽ ʜʣʷ ʨʦʟ-

ʚôʷʟʢʫ ʭʚʠʣʴʦʚʦʛʦ ʨʽʚʥʷʥʥʷ ʤʝʪʦʜʦʤ 2, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʤʘʪʝʨʽʘʣʫ ʄ52 ʪʘ ʟʥʘ-

ʯʝʥʥʷʤ ʧʘʨʘʤʝʪʨʽʚ (ʩʠʩʪʝʤʘ ʉɯ): 0,018L= ,
61,5 10w= Ö ,

6

1 1 10ou -= Ö . ʆʪʨʠ-

ʤʘʥʠʡ ʛʨʘʬʽʢ ʛʘʨʥʦ ʜʝʤʦʥʩʪʨʫʻ ʟʤʽʥʫ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʷ 

                          

ʈʠʩ.4.6. ʊʨʠʚʠʤʽʨʥʠʡ ʧʨʦʬʽʣʴ ʛʘʨʤʦʥʽʯʥʦʾ ʭʚʠʣʽ ʧʽʩʣʷ ʧʨʦʭʦʜʞʝʥʥʷ 

ʚʽʜʩʪʘʥʽ ʚ 60 ʜʦʚʞʠʥ ʭʚʠʣʽ (ʛʨʘʬʽʢ ʚʽʜʧʦʚʽʜʘʻ ʬʦʨʤʫʣʽ (4.4) (1-ʰʝ + 2-ʛʝ 

ʥʘʙʣʠʞʝʥʥʷ)) 

ɿ ʛʨʘʬʽʢʽʚ 4.5ʘ,ʙ,ʚ,ʛ ʚʠʧʣʠʚʘʻ, ʱʦ ʝʚʦʣʶʮʽʷ ʛʘʨʤʦʥʽʯʥʦʛʦ ʧʨʦʬʽʣʶ 

ʭʚʠʣʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʘʢʪʠʯʥʦ ʩʠʤʝʪʨʠʯʥʦ ʱʦʜʦ ʚʝʨʰʠʥ ʢʨʠʚʠʭ, ʘʥʘʣʦʛʽʯʥʦ 

ʜʦ ʧʦʧʝʨʝʜʥʴʦʛʦ ʚʠʧʘʜʢʫ.  ʈʠʩ. 4.5ʘ ʚʽʜʧʦʚʽʜʘʻ ʧʦʯʘʪʢʦʚʦʤʫ ʧʨʦʬʽʣʶ ʭʚʠʣʽ.  

ʈʠʩ. 4.5ʙ  ʧʦʢʘʟʫʻ ʣʠʰʝ ʧʦʯʘʪʢʦʚʠʡ ʝʪʘʧ ʨʦʟʚʠʪʢʫ ʝʚʦʣʶʮʽʾ ʽ ʧʨʠ ʨʫʩʽ ʭʚʠʣʽ 

ʥʘ ʚʽʜʩʪʘʥʽ ʚ ʪʨʠʜʮʷʪʴ ʧʦʚʪʦʨʝʥʴ ʜʦʚʞʠʥʠ ʭʚʠʣʽ ʥʝʣʽʥʽʡʥʽʩʪʴ ʚʞʝ ʧʨʦʷʚ-

ʣʷʻʪʴʩʷ. ʇʦʯʠʥʘʶʯʠ ʟ ʨʠʩ. 4.5ʚ ʘ ʦʩʦʙʣʠʚʦ ʟ ʨʠʩ. 4.5ʛ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʘʯʥʘ 

ʜʝʬʦʨʤʘʮʽʷ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʷ. ʉʘʤʝ ʨʦʟʚôʷʟʦʢ (4.4) (1-ʰʝ + 2-ʛʝ ʥʘʙʣʠ-

ʞʝʥʥʷ) ʧʦʢʘʟʫʻ, ʪʝʥʜʝʥʮʽʶ ʜʦ ʫʪʚʦʨʝʥʥʷ ʜʚʦʭ ʛʦʨʙʽʚ ʨʠʩ. 4.5ʚ, ʘ ʚʞʝ ʥʘ ʨʠʩ. 

4.5ʛ ʧʦʤʽʪʥʝ  ʫʪʚʦʨʝʥʥʷ ʜʚʦʭ ʛʦʨʙʽʚ ʜʣʷ ʜʦʜʘʪʥʠʭ ʟʥʘʯʝʥʴ ʘʤʧʣʽʪʫʜʠ. 

ɽʚʦʣʶʮʽʷ ʛʘʨʤʦʥʽʯʥʦʾ ʭʚʠʣʽ ʧʨʠ ʚʨʘʭʫʚʘʥʥʽ ʜʨʫʛʦʛʦ ʥʘʙʣʠʞʝʥʥʷ 

ʧʦʢʘʟʫʻ ʪʝʥʜʝʥʮʽʶ ʜʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʷ ʥʘ ʧʨʦʬʽʣʴ ʜʨʫʛʦʾ 

ʛʘʨʤʦʥʽʢʠ ʜʣʷ ʜʦʜʘʪʥʠʭ ʟʥʘʯʝʥʴ ʘʤʧʣʽʪʫʜʠ, ʧʨʠ ʮʴʦʤʫ ʟʙʽʣʴʰʫʻʪʴʩʷ ʤʘʢʩʠ-

ʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʘʤʧʣʽʪʫʜʠ.  

ʄʦʞʥʘ ʩʧʦʩʪʝʨʝʛʪʠ ʭʘʨʘʢʪʝʨʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʜʣʷ ʛʘʨʤʦʥʽʯʥʦʾ ʭʚʠʣʽ ʧʨʠ 

ʘʥʘʣʽʟʽ ʤʝʪʦʜʘʤʠ 1 ʪʘ 2. ʆʙʦʤ ʚʠʧʘʜʢʘʤ ʚʽʜʧʦʚʽʜʘʶʪʴ ʛʨʘʬʽʢʠ, ʥʝʩʠʤʝʪʨʠʯʥʽ 

ʱʦʜʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʦʩʽ ʽ ʨʽʟʥʘ ʰʚʠʜʢʽʩʪʴ ʝʚʦʣʶʮʽʾ ʜʣʷ ʜʦʜʘʪʥʽʭ ʽ ʚʽʜôʻʤʥʠʭ 
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ʟʥʘʯʝʥʴ ʘʤʧʣʽʪʫʜ. ɿʤʽʱʝʥʥʷ ʛʨʘʬʽʢʽʚ ʚʽʜʧʦʚʽʜʘʻ ʷʚʠʱʫ ʦʧʫʩʢʘʥʥʷ ʘʙʦ ʧʽʜʚʠ-

ʱʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ ʘʤʧʣʽʪʫʜʠ, ʱʦʜʦ ʷʢʦʛʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʢʦʣʠʚʘʥʥʷ. 

 ʊʘʢʠʤ ʯʠʥʦʤ ʧʦʨʽʚʥʷʥʥʷ ʛʨʘʬʽʢʽʚ ʝʚʦʣʶʮʽʾ ʛʘʨʤʦʥʽʯʥʦʾ ʭʚʠʣʽ ʚ ʨʘʤʢʘʭ 

ʧʝʨʰʠʭ ʜʚʦʭ ʥʘʙʣʠʞʝʥʴ ʧʦʢʘʟʫʻ, ʱʦ ʟʤʽʥʘ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʷ ʭʚʠʣʽ ʚʽʜʙʫ-

ʚʘʻʪʴʩʷ ʜʦʩʠʪʴ ʥʘʛʣʷʜʥʦ: ʫʪʚʦʨʶʶʪʴʩʷ ʜʚʘ ʛʦʨʙʠ ʟ ʧʨʦʭʦʜʞʝʥʥʷʤ ʭʚʠʣʝʶ 

ʜʝʷʢʦʾ ʚʽʜʩʪʘʥʥʽ ʪʘ ʟʤʽʥʶʻʪʴʩʷ ʟʥʘʯʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʘʤʧʣʽʪʫʜʠ.   

 ɺʽʜʤʽʥʥʽʩʪʴ ʪʘ ʧʦʜʽʙʥʽʩʪʴ ʦʧʠʩʘʥʦʾ ʝʚʦʣʶʮʽʾ ʤʝʪʦʜʘʤʠ 1 ʪʘ 2 ʧʦʣʷʛʘʻ ʚ 

ʥʘʩʪʫʧʥʦʤʫ:  

1. ʇʦʜ̔ʙʥʝ ʜʣʷ ʦʙʦʭ ʤʝʪʦʜʽʚ ʻ ʪʝ, ʱʦ ʫʪʚʦʨʶʻʪʴʩʷ ʜʚʘ ʛʦʨʙʠ ʟʘʤʽʩʪʴ 

ʦʜʥʦʛʦ, ʪʦʙʪʦ ʜʨʫʛʝ ʥʘʙʣʠʞʝʥʥʷ, ʷʢʝ ʧʨʠʩʫʪʥ ̒ʫ ʨʦʟʚôʷʟʢʫ ʟʘ ʤʝʪʦʜʦʤ 1 

ʪʘ ʤʝʪʦʜʦʤ 2 (ʱʦ ʻ ʧʦʜʽʙʥʝ ʜʣʷ ʮʠʭ ʤʝʪʦʜʽʚ) ʚʥʦʩʠʪʴ ʩʫʪʪʻʚʽ ʢʦʨʝʢʪʠʚʠ. 

2. ɺʽʜʤʽʥʥʽʩʪʴ ʜʣʷ ʦʙʦʭ ʤʝʪʦʜʽʚ ʧʦʣʷʛʘʻ ʚ ʨʽʟʥʦʤʫ ʤʘʪʝʤʘʪʠʯʥʦʤʫ ʧʨʝʜ-

ʩʪʘʚʣʝʥʥʽ (ʜʨʫʛʝ ʥʘʙʣʠʞʝʥʥʷ ʜʣʷ ʦʙʦʭ ʤʝʪʦʜʽʚ ʻ ʩʫʪʪʻʚʦ ʤʘʪʝʤʘʪʠʯʥʦ 

ʚʽʜʤʽʥʥʠʤʠ) ʨʦʟʚôʷʟʢʽʚ ʛʘʨʤʦʥʽʯʥʦʛʦ ʥʝʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ.  

ʆʪʞʝ, ʜʦʩʣʽʜʞʝʥʥʷ ʜʣʷ ʜʚʦʭ ʤʝʪʦʜʽʚ ʽ ʧʝʨʰʠʭ ʜʚʦʭ ʥʘʙʣʠʞʝʥʴ ʧʦʢʘʟʫʻ, 

ʱʦ ʜʠʩʪʦʨʩʽʷ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʷ ʭʚʠʣʽ ʜʦʩʠʪʴ ʥʘʛʣʷʜʥʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʽ ʥʘ 

ʚʽʜʤʽʥʫ ʚʽʜ ʚʽʜʤʽʥʥʦʩʪʽ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥ ̫ ʦʙʦʭ ʨʦʟʚôʷʟʢʽʚ 

ʝʚʦʣʶʮʽʷ ʭʚʠʣʽ ï ʧʦʜʽʙʥʘ. ʊʘʢʦʞ ʚʠʷʚʣʷʻʪʴʩʷ ʥʦʚʠʡ ʥʝʣʽʥʽʡʥʠʡ ʭʚʠʣʴʦʚʠʡ 

ʝʬʝʢʪ, ʱʦ ʧʦʣʷʛʘʻ ʚ ʧʝʨʝʪʚʦʨʝʥʥʽ ʦʜʥʦʛʦ ʛʦʨʙʘ ʥʘ ʜʚʘ ʛʦʨʙʠ, ʩʪʦʨʦʥʠ ʷʢʠʭ ʻ 

ʥʝʩʠʤʝʪʨʠʯʥʠʤʠ. 

 

4.2.  ɸʥʘʣʽʟ ʥʝʣʽʥʽʡʥʦʾ ʧʨʫʞʥʦʾ ʧʦʟʜʦʚʞʥʦʾ ʛʘʨʤʦʥʽʯʥʦʾ ʭʚʠʣʽ  

ʤʝʪʦʜʘʤʠ ʧʦʩʣʽʜʦʚʥʠʭ ʥʘʙʣʠʞʝʥʴ ʪʘ ʦʙʤʝʞʝʥʥʷ ʥʘ ʛʨʘʜʽʻʥʪ 

ʟʤʽʱʝʥʥʷ (ʧʝʨʰʽ ʪʨʠ ʥʘʙʣʠʞʝʥʥʷ)  

4.2.1. ʂʚʘʜʨʘʪʠʯʥʦ ʥʝʣʽʥʽʡʥʘ ʭʚʠʣʷ ʟ ʛʘʨʤʦʥʽʯʥʠʤ ʧʨʦʬʽʣʝʤ.  

ʊʝʦʨʝʪʠʯʥʠʡ ʘʥʘʣʽʟ ʥʘ ʦʩʥʦʚʽ ʤʝʪʦʜʽʚ ʧʦʩʣʽʜʦʚʥʠʭ ʥʘʙʣʠʞʝʥʴ ʽ 

ʦʙʤʝʞʝʥʥʷ ʥʘ ʛʨʘʜʽʻʥʪ ʟʤʽʱʝʥʥʷ. ʆʩʥʦʚʥʽ ʬʦʨʤʫʣʠ ʜʣʷ ʧʝʨʰʠʭ 

ʪʨʴʦʭ ʥʘʙʣʠʞʝʥʴ 

ʆʩʥʦʚʥʠʤ  ʥʝʣʽʥʽʡʥʠʤ  ʭʚʠʣʴʦʚʠʤ  ʨʽʚʥʷʥʥʷʤ  ʫ ʮʽʡ  ʟʘʜʘʯʽ  ʻ  ʨʽʚʥʷʥʥʷ  
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           ( )1, 1,11 1 1,11 1,12ttu u N u ur l m- + = ,   ʘʙʦ   ( ) ( )
2

1, 1,11 1 1,11 1,1tt Lu v u N u ur- = .  

 

ʈʦʟʚóʷʟʦʢ ʫ ʧʝʨʰʽʡ ʘʧʨʦʢʩʠʤʘʮʽʾ ʤʘʻ ʚʠʛʣʷʜ  

                 ( )(1)

1 1 1 1( , ) cos ,ʦ Lu x t u k x tw= -  ʘʙʦ 
( )1(1)

1 1 1( , ) Li k x t

ʦu x t u e
w-

= , ʜʝ 

 1ou - ʧʦʯʘʪʢʦʚʘ ʘʤʧʣʽʪʫʜʘ ʭʚʠʣʽ.               

ʈʦʟʚôʷʟʦʢ, ʷʢʠʡ ʦʪʨʠʤʘʥʠʡ ʚ ʧ. 3.1.4 ʜʣʷ ʤʝʪʦʜʫ 1 ʜʣʷ  ʧʝʨʰʠʭ ʜʚʦʭ ʥʘʙʣʠ-

ʞʝʥʴ ʪʘʢʠʡ: 

                   

( ) ( )

( )
( )

( ) ( )

(1 2)

1 1

2

(1) (2)
1 1 1 1

21
1 1 1 1 1

( , )

.

, ,

cos cos2
8 2

LL Lo o

u x t u x t u x t

N
u k x t x u k k x tw w

l m

+

è ø
é ù
é ùê ú

= + =

= - + -
+

     (4.5)     

     ʆʪʨʠʤʘʥʠʡ ʤʝʪʦʜʦʤ 1 ʨʦʟʚóʷʟʦʢ ʚ ʨʘʤʢʘʭ ʧʝʨʰʠʭ ʪʨʴʦʭ ʥʘʙʣʠʞʝʥʴ 

[131, 132, 133],  ʱʦ ʧʦʢʘʟʘʥʠʡ ʚ ʧ.3.1.5 ʤʘʻ ʚʠʛʣʷʜ, ʪʘʢʠʡ: 

     

( ) ( ) ( ) ( )

( )()
( )

(1 2 3) (1) (2) (3)

1 1 1 1 1 1 1 1 1 1 1

3 3

1 1 2

1 1

, , , , cos cos2

8 5 4 11
sin 4 cos4 ,

3 2 3 8

o o L

o L

L L

u x t u x t u x t u x t u u M x

u M x
k x k x

s s

s s

+ + = + + = + +

è øå õ
é ù+ - + + - +æ ö

æ öé ùç ÷ê ú

(4.6) 

ʜʝ 
( )

( )
21

1 .
8 2

L o L

N
M u k

l m
=

+
 

ʇʦʯʘʪʢʦʚʠʡ ʧʨʦʬʽʣʴ ʭʚʠʣʽ ʤʘʻ ʚʠʛʣʷʜ  ( )1 1 1cos( )L o LF k x t u k x tw w- = - . 

 ʈʦʟʚôʷʟʦʢ, ʷʢʠʡ ʦʪʨʠʤʘʥʠʡ ʚ ʧ. 3.2.2 ʜʣʷ ʤʝʪʦʜʫ 2 ʜʣʷ  ʧʝʨʰʠʭ ʜʚʦʭ 

ʥʘʙʣʠʞʝʥʴ ʪʘʢʠʡ: 

( )( )( ) ( )( ) ( )( )
222(1 2)

1 1 1 1 1 1( , ) cos 1 2 sino L L L L o L Lu x t u k x v t v t k u k x v ta+ è ø= - - -ê ú   (4.7) 

ʆʪʨʠʤʘʥʠʡ ʤʝʪʦʜʦʤ 2 ʨʦʟʚóʷʟʦʢ ʚ ʨʘʤʢʘʭ ʧʝʨʰʠʭ ʪʨʴʦʭ ʥʘʙʣʠʞʝʥʴ, ʱʦ 

ʧʦʢʘʟʘʥʠʡ ʚ ʧ. 3.2.3 ʤʘʻ ʚʠʛʣʷʜ, ʪʘʢʠʡ: 

( )( )( ) ( )( ) ( )( )

( ) ( )( ) ( )( )

222(1 2 3)

2 1 1 1 1 1

3332

1 1

( , ) cos 1 2 sin

1 8 sin

o L L L L o L L

L L o L L

u x t u k x v t v t k u k x v t

v t k u k x v t

a

a

+ + è ø= - - - +ê ú

è ø+ -ê ú

(4.8) 

ʇʦʨʽʚʥʷʥʥʷ ʨʦʟʚóʷʟʢʽʚ (4.6) ʽ (4.8) ʧʦʢʘʟʫʻ, ʱʦ ʚʦʥʠ ʥʝ ʻ ʽʜʝʥʪʠʯʥʽ ʦʩ-

ʢʽʣʴʢʠ ʟʘ ʤʝʪʦʜʦʤ 1 ʜʦʜʘʪʢʦʚʦ ʫʪʚʦʨʶʻʪʴʩʷ ʯʝʪʚʝʨʪʘ ʛʘʨʤʦʥʽʢʘ, ʘ ʟʘ ʤʝʪʦʜʦʤ 
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2 ï ʪʨʝʪʷ ʛʘʨʤʦʥʽʢʘ.  

4.2.2. ʏʠʩʣʦʚʠʡ ʘʥʘʣʽʟ. ɺʣʘʩʪʠʚʦʩʪʽ ʤʘʪʝʨʽʘʣʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʘʥʽ ʚ ʮʴʦʤʫ 

ʘʥʘʣʽʟʽ 

ɺʠʙʝʨʝʤʦ ʜʚʘ ʤʝʪʘʣʝʚʽ ʢʦʤʧʦʟʠʪʥʽ ʤʘʪʝʨʽʘʣʠ (ʤʘʪʨʠʮʷ ï ʘʣʶʤʽʥʽʡ, 

ʥʘʧʦʚʥʶʚʘʯ ï ʚʦʣʴʬʨʘʤ) ʟ ʤʝʭʘʥʽʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ (ʩʠʩʪʝʤʘ ʉɯ) [1, 9, 22, 

23, 38, 40]: 

ʄʘʪʝʨʽʘʣ 52 (ʦʙ'ʻʤʥʠʡ ʚʤʽʩʪ ʤʘʪʨʠʮʽ ʜʦʨʽʚʥʶʻ 0,8) ï 

40,918 10r= Ö ;  
10 1011,6 10 ; 0,721 10 ;l m= Ö = Ö 

11 11 111,33 10 ; 4,45 10 ; 9,5 10 ;A B C=- Ö =- Ö =- Ö  
33.769 10Lv = Ö ;  34,08.a=-  

ʄʘʪʝʨʽʘʣ 53 (ʦʙ'ʻʤʥʠʡ ʚʤʽʩʪ ʤʘʪʨʠʮʽ ʜʦʨʽʚʥʶʻ 0,4) ï 

41,24 10r= Ö ;   
10 1018,1 10 ; 1,2 10 ;l m= Ö = Ö  

11 11 112,03 10 ; 6,72 10 ; 15,7 10A B C=- Ö =- Ö =- Ö; 34.066 10Lv = Ö ;  33,96a=- . 

ʇʘʨʘʤʝʪʨʠ ʛʘʨʤʦʥʽʯʥʦʾ ʭʚʠʣʽ ʚʠʙʠʨʘʣʠʩʷ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: ʜʦʜʘʪʢʦʚʦ 

ʜʦ ʦʙʨʘʥʦʾ ʰʚʠʜʢʦʩʪʽ ʭʚʠʣʽ ( )L Lv kw=  ʚʠʙʠʨʘʣʘʩʴ ʧʦʯʘʪʢʦʚʘ ʯʘʩʪʦʪʘ w ʟ 

ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʜʽʘʧʘʟʦʥʫ ʭʚʠʣʴ ʽ ʚʞʝ ʟʘ ʚʽʜʦʤʦʛʦ ʭʚʠʣʴʦʚʦʛʦ ʯʠʩʣʘ 

( )L Lk vw=  ʧʝʨʝʨʘʭʦʚʫʚʘʣʘʩʷ ʜʦʚʞʠʥʘ ʭʚʠʣʽ ʟʘ ʬʦʨʤʫʣʦʶ ( )2 LL kp=  (ʜʣʷ 

ʢʦʞʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʩʚʦʷ ʜʦʚʞʠʥʘ ʭʚʠʣʽ) 
61,5 10 ;w= Ö 0,015L=  (ʤʘʪʝʨʽʘʣ 52), 

61,5 10 ;w= Ö   0, 017L= ( ʤʘʪʝʨʽʘʣ 53). ʇʘʨʘʤʝʪʨ ( )1 2Na l m= +è øê ú, ʚʠʨʘʭʦʚʫ-

ʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ (4.23). 

 

4.2.3.  ʏʠʩʣʦʚʠʡ ʘʥʘʣʽʟ ʭʚʠʣʽ ʟ ʛʘʨʤʦʥʽʯʥʠʤ ʧʨʦʬʽʣʝʤ (ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ    

ʤʝʪʦʜʽʚ 1 ʽ 2  ʽ ʚʨʘʭʫʚʘʥʥʷʤ ʧʝʨʰʠʭ ʪʨʴʦʭ ʥʘʙʣʠʞʝʥʴ) 

ɿʘ ʬʦʨʤʫʣʘʤʠ (4.6) (ʤʝʪʦʜ 1, 1- ʝh + 2-ʛʝ + 3-ʪʻ ʥʘʙʣʠʞʝʥʥʷ) ʪʘ (4.8) 

(ʤʝʪʦʜ 2, 1-ʰʝ + 2-ʛʝ + 3-ʪʻ ʥʘʙʣʠʞʝʥʥʷ) ʧʦʙʫʜʦʚʘʥʽ ʜʚʦʚʠʤʽʨʥʽ ʛʨʘʬʽʢʠ 

çʟʤʽʱʝʥʥʷ 
1u  ï ʧʨʦʡʜʝʥʘ ʭʚʠʣʝʶ ʚʽʜʩʪʘʥʴ 

1xè. ɺʩʴʦʛʦ ʨʦʟʛʣʷʥʫʪʦ 4 ʦʩʥʦʚʥ ̔

ʥʘʙʦʨʠ (2 ʨʦʟʚôʷʟʢʠ, 2 ʤʘʪʝʨʽʘʣʠ), ʜʣʷ ʦʜʥʦʛʦ ʚʘʨʽʘʥʪʫ ʜʦʚʞʠʥʠ ʭʚʠʣʽ ʪʘ 

ʧʦʯʘʪʢʦʚʦʾ ʤʘʢʩʠʤʘʣʴʥʦʾ ʘʤʧʣʽʪʫʜʠ. ʂʦʞʝʥ ʥʘʙʽʨ ʚʢʣʶʯʘʻ ʯʦʪʠʨʠ ʛʨʘʬʽʢʠ 
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ʦʜʥʦʛʦ ʧʨʦʬʽʣʶ ʜʣʷ ʪʨʴʦʭ ʧʦʯʘʪʢʦʚʠʭ ʥʘʙʣʠʞʝʥʴ, ʜʦʜʘʪʢʦʚʦ ʻ ʯʦʪʠʨʠ ʛʨʘ-

ʬʽʢʠ ʜʣʷ ʢʦʞʥʦʛʦ ʥʘʙʦʨʫ, ʷʢʽ ʧʦʢʘʟʫʶʪʴ, ʦʢʨʝʤʦ ʪʨʝʪʻ ʥʘʙʣʠʞʝʥʥʷ, ʘ ʪʘʢʦʞ 

ʦʜʠʥ ʛʨʘʬʽʢ ʥʘ ʷʢʦʤʫ ʟʦʙʨʘʞʝʥʦ ʧʦʨʽʚʥʷʥʥʷ ʜʚʦʭ ʧʨʦʬʽʣʽʚ ʚʽʜʧʦʚʽʜʥʦ ʜʣʷ 

ʜʚʦʭ ʪʘ ʪʨʴʦʭ ʧʦʯʘʪʢʦʚʠʭ ʥʘʙʣʠʞʝʥʴ ʥʘ ʜʦʩʪʘʪʥʽʡ ʚʽʜʩʪʘʥʽ, ʢʦʣʠ ʤʦʞʥʘ 

ʩʧʦʩʪʝʨʽʛʘʪʠ ʩʧʦʪʚʦʨʝʥʥʷ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʷ. ɸʥʘʣʦʛʽʯʥʦ ʜʦ ʧʦʧʝʨʝʜʥʽʭ 

ʚʠʧʘʜʢʽʚ, ʧʨʠʩʫʪʥʽʡ ʛʨʘʬʽʢ, ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʻ ʪʨʠʚʠʤʽʨʥʦʤʫ ʚʠʧʘʜʢʫ, ʜʣʷ 

ʥʘʛʣʷʜʥʽʰʦʛʦ ʨʦʟʫʤʽʥʥʷ ʧʨʦʮʝʩʫ ʩʧʦʪʚʦʨʝʥʥʷ ʭʚʠʣʽ. ɻʨʘʬʽʢʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ 

ʬʦʨʤʦʶ ʧʨʦʬʽʣʶ ʭʚʠʣʽ ʜʣʷ ʨʽʟʥʠʭ ʚʽʜʩʪʘʥʝʡ ï ʚʽʜ ʧʦʯʘʪʢʦʚʦʛʦ ʧʦʣʦʞʝʥʥʷ 

ʭʚʠʣʽ ʜʦ ʧʦʣʦʞʝʥʥʷ ʥʘ ʚʽʜʩʪʘʥʽ ʙʘʛʘʪʦ ʜʝʩʷʪʢʽʚ ʧʦʚʪʦʨʝʥʴ ʜʦʚʞʠʥʠ ʭʚʠʣʽ, ʜʝ 

ʚʧʣʠʚ ʥʝʣʽʥʽʡʥʦʩʪʽ ʚʞʝ ʧʨʦʷʚʣʷʻʪʴʩʷ ʩʫʪʪʻʚʦ ʽ ʩʧʦʪʚʦʨʝʥʥʷ ʛʘʨʤʦʥʽʯʥʦʛʦ 

ʧʨʦʬʽʣʶ ʮʽʣʢʦʤ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʽʟʫʘʣʴʥʦ. 

ʅʘ ʨʠʩ. 4.7ʘ,ʙ,ʚ,ʛ ʥʘʚʝʜʝʥʦ ʛʨʘʬʽʢʠ ʜʣʷ ʚʘʨʽʘʥʪʘ ʨʦʟʚôʷʟʢʫ (4.6) (ʤʝʪʦʜ 1, 

1-ʰʝ + 2-ʛʝ + 3-ʪʻ ʥʘʙʣʠʞʝʥʥʷ) ʥʘ ʨʠʩ. 4.8ʘ,ʙ,ʚ ʧʦʢʘʟʘʥʦ ʚʽʜʧʦʚʽʜʥʽ ʛʨʘʬʽʢʠ 

ʪʽʣɹʢʠ ʪʨʝʪʴʦʛʦ ʜʦʜʘʥʢʫ ʨʦʟʚôʷʟʢʫ (4.6), ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʥʘʙʣʠʞʝʥʥʶ ( )(3)

1 1,u x t . 

ʅʘ ʨʠʩ. 4.9 ʧʦʢʘʟʘʥʦ ʚʽʜʧʦʚʽʜʥʠʡ ʛʨʘʬʽʢ ʥʘ ʷʢʦʤʫ ʟʦʙʨʘʞʝʥʦ ʜʚʘ ʧʨʦʬʽʣʷ ʜʣʷ 

ʚʽʜʧʦʚʽʜʥʦ ʨʦʟʚôʷʟʢʽʚ (4.5) (ʤʝʪʦʜ 1, 1-ʰʝ + 2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ) ʽ (4.6) (ʤʝʪʦʜ 1, 

1-ʰʝ + 2-ʛʝ + 3-ʪʻ ʥʘʙʣʠʞʝʥʥʷ). ʈʠʩ 4.10 ʚʽʜʧʦʚʽʜʘʻ ʪʨʠʚʠʤʽʨʥʦʤʫ ʟʦʙʨʘʞʝʥ-

ʥʶ ʨʦʟʚôʷʟʢʫ (4.6) (ʤʝʪʦʜ 1, 1-ʰʝ + 2-ʛʝ + 3-ʪʻ ʥʘʙʣʠʞʝʥʥʷ). 

ɺʩʽ ʛʨʘʬʽʢʠ (4.7-4.10) ʧʦʙʫʜʦʚʘʥʽ ʟʘ ʤʝʪʦʜʦʤ 1 ʜʣʷ ʚʘʨʽʘʥʪʫ ʤʘʪʝʨʽʘʣʫ 

ʄ52, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʪʘʢʠʤ ʟʥʘʯʝʥʥʷʤ ʧʘʨʘʤʝʪʨʽʚ (ʩʠʩʪʝʤʘ ʉɯ): 

0,018L= ,
61,5 10w= Ö ,

6

1 1 10ou -= Ö .  

 
ʈʠʩ. 4.7a. ʇʨʦʬʽʣʴ ʛʘʨʤʦʥʽʯʥʦʾ ʭʚʠʣʽ ʧʽʩʣʷ ʧʨʦʭʦʜʞʝʥʥʷ ʚʽʜʩʪʘʥʽ ʚ 30 ʜʦʚʞʠʥ 

ʭʚʠʣʽ ( ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (4.6) ( 1-ʰʝ + 2-ʛʝ + 3-ʪʻ ʥʘʙʣʠʞʝʥʥʷ)) 
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ʈʠʩ. 4.7ʙ. ʇʨʦʬʽʣʴ ʛʘʨʤʦʥʽʯʥʦʾ ʭʚʠʣʽ ʧʽʩʣʷ ʧʨʦʭʦʜʞʝʥʥʷ ʚʽʜʩʪʘʥʽ ʚ 60 

ʜʦʚʞʠʥ ʭʚʠʣʽ ( ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (4.6) ( 1-ʰʝ + 2-ʛʝ + 3-ʪʻ ʥʘʙʣʠʞʝʥʥʷ)) 

 

ʈʠʩ. 4.7ʚ. ʇʨʦʬʽʣʴ ʛʘʨʤʦʥʽʯʥʦʾ ʭʚʠʣʽ ʧʽʩʣʷ ʧʨʦʭʦʜʞʝʥʥʷ ʚʽʜʩʪʘʥʽ ʚ 90 ʜʦʚʞʠʥ 

ʭʚʠʣʽ ( ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (4.6) ( 1-ʰʝ + 2-ʛʝ + 3-ʪʻ ʥʘʙʣʠʞʝʥʥʷ)) 

 
ʈʠʩ. 4.8ʘ. ʇʨʦʬʽʣʴ ʛʘʨʤʦʥʽʯʥʦʾ ʭʚʠʣʽ, ɦ ʦ ʚʽʜʧʦʚʽʜʘʻ ʧʦʯʘʪʢʦʚʦʤʫ ʝʪʘʧʫ ʨʫʭʫ 

ʪʽʣʴʢʠ ʜʣʷ ʪʨʝʪʴʦʛʦ ʥʘʙʣʠʞʝʥʥʷ ʨʦʟʚôʷʟʢʫ (4.6) ( ( )(3)

1 1,u x t ) 

 
ʈʠʩ. 4.8ʙ. ʇʨʦʬʽʣʴ ʛʘʨʤʦʥʽʯʥʦʾ ʭʚʠʣʽ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʩʪʘʥʽ ʚ 30 ʜʦʚʞʠʥ 

ʭʚʠʣʽ ʪʽʣʴʢʠ ʜʣʷ ʪʨʝʪʴʦʛʦ ʥʘʙʣʠʞʝʥʥʷ ʨʦʟʚôʷʟʢʫ (4.6) ( ( )(3)

1 1,u x t ) 
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ʈʠʩ. 4.8ʚ. ʇʨʦʬʽʣʴ ʛʘʨʤʦʥʽʯʥʦʾ ʭʚʠʣʽ, ɦ ʦ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʩʪʘʥʽ ʚ 90 ʜʦʚʞʠʥ 

ʭʚʠʣʽ ʪʽʣʴʢʠ ʜʣʷ ʪʨʝʪʴʦʛʦ ʥʘʙʣʠʞʝʥʥʷ ʨʦʟʚôʷʟʢʫ (4.6) ( ( )(3)

1 1,u x t ) 

 

ʈʠʩ. 4.9. ʇʨʦʬʽʣʴ ʛʘʨʤʦʥʽʯʥʦʾ ʭʚʠʣʽ ʧʽʩʣʷ ʧʨʦʭʦʜʞʝʥʥʷ ʚʽʜʩʪʘʥʽ ʚ 60 

ʜʦʚʞʠʥ ʭʚʠʣʽ (ʚʝʨʭʥʽʡ ʛʨʘʬʽʢ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (4.6) (1-ʰʝ + 2-ʛʝ + 3-ʪʻ 

ʥʘʙʣʠʞʝʥʥʷ) ʘ ʥʠʞʥʽʡ - ʨʦʟʚôʷʟʢʫ (4.5) (1-ʰʝ + 2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ). 

ɼʘʣʽ ʥʘ ʨʠʩ. 4.10 ʥʘʚʝʜʝʥʦ ʪʨʠʚʠʤʽʨʥʠʡ ʛʨʘʬʽʢ ʛʘʨʤʦʥʽʯʥʦʾ ʭʚʠʣʽ ʜʣʷ 

ʨʦʟʚôʷʟʢʫ ʭʚʠʣʴʦʚʦʛʦ ʨʽʚʥʷʥʥʷ ʧʝʨʰʠʭ ʪʨʴʦʭ ʥʘʙʣʠʞʝʥʴ ʦʪʨʠʤʘʥʠʡ ʤʝʪʦʜʦʤ 

1, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʤʘʪʝʨʽʘʣʫ ʄ52 ʽ ʪʘʢʠʤ ʟʥʘʯʝʥʥʷʤ ʧʘʨʘʤʝʪʨʽʚ (ʩʠʩʪʝʤʘ ʉɯ): 

0,018L= ,
61,5 10w= Ö ,

6

1 1 10ou -= Ö . ʆʪʨʠʤʘʥʠʡ ʛʨʘʬʽʢ ʢʨʘʱʝ ʜʝʤʦʥʩʪʨʫʻ ʟʤʽʥʫ 

ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʷ.  

 

ʈʠʩ.4.10. ʇʨʦʬʽʣʴ ʛʘʨʤʦʥʽʯʥʦʾ ʭʚʠʣʽ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʪʨʠʚʠʤʽʨʥʦʤʫ ʚʘʨʽʘʥʪʫ 

ʜʣʷ ʨʦʟʚôʷʟʢʫ (4.6) (1-ʰʝ + 2-ʛʝ + 3-ʪʻ ʥʘʙʣʠʞʝʥʥʷ)  
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ɿ ʛʨʫʧʠ ʨʠʩ. 4.7ʘ,ʙ,ʚ ʩʣʽʜʫʻ, ʱʦ ʝʚʦʣʶʮʽʷ ʛʘʨʤʦʥʽʯʥʦʛʦ ʧʨʦʬʽʣʶ ʭʚʠʣʽ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʘʢʪʠʯʥʦ ʩʠʤʝʪʨʠʯʥʦ ʱʦʜʦ ʚʝʨʰʠʥ ʢʨʠʚʠʭ. ʅʘ ʢʦʞʥʦʤʫ ʽʟ 

ʝʪʘʧʽʚ ʨʫʭʫ ʭʚʠʣʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫʪʚʦʨʝʥʥʷ ʪʨʴʦʭ ʛʦʨʙʽʚ ʜʣʷ ʜʦʜʘʪʥʠʭ 

ʟʥʘʯʝʥʴ ʘʤʧʫʣʽʪʫʜʠ, ʽ ʜʚʦʭ ʚʧʘʜʠʥ ʜʣʷ ʚʽʜôʻʤʥʠʭ ʟʥʘʯʝʥʴ ʘʤʧʣʽʪʫʜʠ. ʅʘ ʨʠʩ. 

4.8ʘ,ʙ,ʚ, ʚʠʜʥʦ ʝʚʦʣʶʮʽʶ ʪʨʝʪʴʦʛʦ ʥʘʙʣʠʞʝʥʥʷ ʟʽ ʰʣʷʭʦʤ ʧʨʦʡʜʝʥʦʾ ʭʚʠʣʽ. 

ʈʠʩ. 4.8 ʜʝʤʦʥʩʪʨʫʻ ʚʠʛʣʷʜ ʪʘ ʰʚʠʜʢʫ ʟʤʽʥʫ  ʥʝʣʽʥʽʡʥʦʾ ʜʦʙʘʚʢʠ ʨʦʟʚôʷʟʢʫ 4.6 

ʽ ʚʢʘʟʫʻ ʥʘ ʩʫʪʪʻʚʠʡ ʚʧʣʠʚ ʝʚʦʣʶʮʽʾ ʭʚʠʣʽ ʚ ʮʽʣʦʤʫ, ʧʨʠ ʧʨʦʭʦʜʞʝʥʥʽ ʧʝʚʥʦʾ 

ʜʠʩʪʘʥʮʽʾ. ʅʘ ʨʠʩ 4.9 ʥʘʛʣʷʜʥʦ ʚʠʜʥʦ ʱʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʧʣʠʚ ʪʨʝʪʴʦʾ 

ʜʦʙʘʚʢʠ ʚ ʧʦʨʽʚʥʷʥʥʽ ʜʚʦʤ ʧʝʨʰʠʤʠ, ʪʦʙʪʦ ʫʪʚʦʨʶʻʪʴʩʷ ʪʨʠ ʛʦʨʙʠ (ʥʘ ʚʝʨʭʥʽʾ 

ʣʽʥʽʾ) ʽ ʜʚʘ, ʱʦ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʥʘ ʥʠʞʥʽʡ ʣʽʥʽʾ, ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ 

ʘʤʧʣʽʪʫʜʠ ʜʣʷ ʪʨʴʦʭ ʧʝʨʰʠʭ ʥʘʙʣʠʞʝʥʴ. ɼʣʷ ʜʘʥʦʛʦ ʪʠʧʫ ʤʘʪʝʨʽʘʣʫ ʪʘ 

ʚʽʜʧʦʚʽʜʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʭʚʠʣʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʘʯʥʘ ʨʽʟʥʠʮʷ ʚʧʣʠʚʫ ʥʘ 

ʧʦʯʘʪʢʦʚʠʡ ʧʨʦʬʽʣʴ ʜʣʷ ʨʦʟʚôʷʟʢʽʚ (4.5) (ʤʝʪʦʜ 1, 1-ʰʝ + 2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ) ʪʘ 

(4.6) (ʤʝʪʦʜ 1, 1-ʰʝ + 2-ʛʝ + 3-ʪʻ ʥʘʙʣʠʞʝʥʥʷ) ʪʦʙʪʦ ʚʧʣʠʚ ʪʨʴʦʭ ʥʘʙʣʠʞʝʥʴ 

ʩʧʨʠʯʠʥʷʻ ʫʪʚʦʨʝʥʥʷ ʪʨʴʦʭ ʛʦʨʙʽʚ ʘ ʚʧʣʠʚ ʜʚʦʭ ʥʘʙʣʠʞʝʥʴ ʚʽʜʧʦʚʽʜʥʦ 

ʫʪʚʦʨʝʥʴ ʜʚʦʭ ʛʦʨʙʽʚ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʚʽʜʧʦʚʽʜʘʻ ʤʘʪʝʤʘʪʠʯʥʦʤʫ ʧʨʝʜʩʪʘʚ-

ʣʝʥʥ ʁʢʦʞʥʦʛʦ ʽʟ ʨʦʟʚôʷʟʢʽʚ. 

ʅʘ ʨʠʩ. 4.11ʘ,ʙ,ʚ ʥʘʚʝʜʝʥʦ ʛʨʘʬʽʢʠ ʜʣʷ ʚʘʨʽʘʥʪʘ ʨʦʟʚôʷʟʢʫ (4.6) (ʤʝʪʦʜ 1, 

1-ʰʝ + 2-ʛʝ + 3-ʪʻ ʥʘʙʣʠʞʝʥʥʷ) ʥʘ ʨʠʩ. 4.12ʘ,ʙ,ʚ ʧʦʢʘʟʘʥʦ ʚʽʜʧʦʚʽʜʥʽ ʛʨʘʬʽʢʠ 

ʪʽʣɹʢʠ ʪʨʝʪʴʦʛʦ ʜʦʜʘʥʢʫ ʨʦʟʚôʷʟʢʫ (4.6), ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʥʘʙʣʠʞʝʥʥʶ ( )(3)

1 1,u x t . 

ʅʘ ʨʠʩ. 4.13 ʧʦʢʘʟʘʥʦ ʚʽʜʧʦʚʽʜʥʠʡ ʛʨʘʬʽʢ ʥʘ ʷʢʦʤʫ ʟʦʙʨʘʞʝʥʦ ʜʚʘ ʧʨʦʬʽʣʷ 

ʜʣʷ ʚʽʜʧʦʚʽʜʥʦ ʨʦʟʚôʷʟʢʽʚ (4.5) (ʤʝʪʦʜ 1, 1-ʰʝ + 2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ) ʽ (4.6) 

(ʤʝʪʦʜ 1, 1-ʰʝ + 2-ʛʝ + 3-ʪʻ ʥʘʙʣʠʞʝʥʥʷ). ʈʠʩ 4.14 ʚʽʜʧʦʚʽʜʘʻ ʪʨʠʚʠʤʽʨʥʦʤʫ 

ʟʦʙʨʘʞʝʥʥʶ ʨʦʟʚôʷʟʢʫ (4.6) (ʤʝʪʦʜ 1, 1-ʰʝ + 2-ʛʝ + 3-ʪʻ ʥʘʙʣʠʞʝʥʥʷ). 

ɺʩʽ ʛʨʘʬʽʢʠ (4.11-4.14) ʧʦʙʫʜʦʚʘʥʽ ʟʘ ʤʝʪʦʜʦʤ 1 ʜʣʷ ʚʘʨʽʘʥʪʫ ʤʘʪʝʨʽʘʣʫ 

ʄ53, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʪʘʢʠʤ ʟʥʘʯʝʥʥʷʤ ʧʘʨʘʤʝʪʨʽʚ (ʩʠʩʪʝʤʘ ʉɯ): 0,017L= , 

61,5 10w= Ö , 
6

1 1 10ou -= Ö . 
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ʈʠʩ. 4.11ʘ. ʇʨʦʬʽʣʴ ʛʘʨʤʦʥʽʯʥʦʾ ʭʚʠʣʽ ʧʽʩʣʷ ʧʨʦʭʦʜʞʝʥʥʷ ʚʽʜʩʪʘʥʽ ʚ 30 

ʜʦʚʞʠʥ ʭʚʠʣʽ ( ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (4.6) ( 1-ʰʝ + 2-ʛʝ + 3-ʪʻ ʥʘʙʣʠʞʝʥʥʷ)) 

 

ʈʠʩ. 4.11ʙ. ʇʨʦʬʽʣʴ ʛʘʨʤʦʥʽʯʥʦʾ ʭʚʠʣʽ ʧʽʩʣʷ ʧʨʦʭʦʜʞʝʥʥʷ ʚʽʜʩʪʘʥʽ ʚ 60 

ʜʦʚʞʠʥ ʭʚʠʣʽ ( ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (4.6) ( 1-ʰʝ + 2-ʛʝ + 3-ʪʻ ʥʘʙʣʠʞʝʥʥʷ)) 

 

ʈʠʩ. 4.11ʚ. ʇʨʦʬʽʣʴ ʛʘʨʤʦʥʽʯʥʦʾ ʭʚʠʣʽ ʧʽʩʣʷ ʧʨʦʭʦʜʞʝʥʥʷ ʚʽʜʩʪʘʥʽ ʚ 90 

ʜʦʚʞʠʥ ʭʚʠʣʽ ( ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (4.6) ( 1-ʰʝ + 2-ʛʝ + 3-ʪʻ ʥʘʙʣʠʞʝʥʥʷ)) 

 
ʈʠʩ. 4.12ʘ. ʇʨʦʬʽʣʴ ʛʘʨʤʦʥʽʯʥʦʾ ʭʚʠʣʽ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʧʦʯʘʪʢʦʚʦʤʫ ʝʪʘʧʫ ʨʫʭʫ 

ʪʽʣʴʢʠ ʜʣʷ ʪʨʝʪʴʦʛʦ ʥʘʙʣʠʞʝʥʥʷ ʨʦʟʚôʷʟʢʫ (4.6) ( ( )(3)

1 1,u x t ) 
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ʈʠʩ. 4.12ʙ. ʇʨʦʬʽʣʴ ʛʘʨʤʦʥʽʯʥʦʾ ʭʚʠʣʽ, ɦ ʦ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʩʪʘʥʽ ʚ 30 ʜʦʚʞʠʥ 

ʭʚʠʣʽ ʪʽʣʴʢʠ ʜʣʷ ʪʨʝʪʴʦʛʦ ʥʘʙʣʠʞʝʥʥʷ ʨʦʟʚôʷʟʢʫ (4.6) ( ( )(3)

1 1,u x t ) 

 
ʈʠʩ. 4.12ʚ. ʇʨʦʬʽʣʴ ʛʘʨʤʦʥʽʯʥʦʾ ʭʚʠʣʽ, ɦ ʦ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʩʪʘʥʽ ʚ 90 ʜʦʚʞʠʥ 

ʭʚʠʣʽ ʪʽʣʴʢʠ ʜʣʷ ʪʨʝʪʴʦʛʦ ʥʘʙʣʠʞʝʥʥʷ ʨʦʟʚôʷʟʢʫ (4.6) ( ( )(3)

1 1,u x t ) 

 

ʈʠʩ. 4.13. ʇʨʦʬʽʣʴ ʛʘʨʤʦʥʽʯʥʦʾ ʭʚʠʣʽ ʧʽʩʣʷ ʧʨʦʭʦʜʞʝʥʥʷ ʚʽʜʩʪʘʥʽ ʚ 60 

ʜʦʚʞʠʥ ʭʚʠʣʽ (ʚʝʨʭʥʽʡ ʛʨʘʬʽʢ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (4.6) (1-ʰʝ + 2-ʛʝ + 3-ʪʻ 

ʥʘʙʣʠʞʝʥʥʷ) ʘ ʥʠʞʥʽʡ - ʨʦʟʚôʷʟʢʫ (4.5) (1-ʰʝ + 2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ). 

ɼʘʣʽ ʥʘ ʨʠʩ. 4.14 ʥʘʚʝʜʝʥʦ ʪʨʠʚʠʤʽʨʥʠʡ ʛʨʘʬʽʢ ʛʘʨʤʦʥʽʯʥʦʾ ʭʚʠʣʽ ʜʣʷ 

ʨʦʟʚôʷʟʢʫ ʭʚʠʣʴʦʚʦʛʦ ʨʽʚʥʷʥʥʷ ʧʝʨʰʠʭ ʪʨʴʦʭ ʥʘʙʣʠʞʝʥʴ ʦʪʨʠʤʘʥʠʡ ʤʝʪʦʜʦʤ 

1, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʤʘʪʝʨʽʘʣʫ ʄ53 ʽ ʪʘʢʠʤ ʟʥʘʯʝʥʥʷʤ ʧʘʨʘʤʝʪʨʽʚ (ʩʠʩʪʝʤʘ ʉɯ):  

0,017L= , 
61,5 10w= Ö , 

6

1 1 10ou -= Ö .  
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ʈʠʩ.4.14. ʇʨʦʬʽʣʴ ʛʘʨʤʦʥʽʯʥʦʾ ʭʚʠʣʽ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʪʨʠʚʠʤʽʨʥʦʤʫ ʚʘʨʽʘʥʪʫ 

ʜʣʷ ʨʦʟʚôʷʟʢʫ (4.6) (1-ʰʝ + 2-ʛʝ + 3-ʪʻ ʥʘʙʣʠʞʝʥʥʷ)  

ɿ ʛʨʫʧʠ ʨʠʩ. 4.11ʘ,ʙ,ʚ ʤʦʞʥʘ ʩʧʦʩʪʝʨʝʛʪʠ, ʱʦ ʝʚʦʣʶʮʽʷ ʛʘʨʤʦʥʽʯʥʦʛʦ 

ʧʨʦʬʽʣʶ ʭʚʠʣʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʤʘʡʞʝ ʩʠʤʝʪʨʠʯʥʦ ʱʦʜʦ ʚʝʨʰʠʥ. ʅʘ ʢʦʞʥʦʤʫ ʽʟ 

ʝʪʘʧʽʚ ʨʫʭʫ ʭʚʠʣʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʩʧʦʪʚʦʨʝʥʥʷ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʷ ʭʚʠʣʽ 

ʘʥʘʣʦʛʽʯʥʦ ʟ ʧʦʧʝʨʝʜʥʽʤ ʚʠʧʘʜʢʦʤ. ʇʨʠ ʧʦʰʠʨʝʥʥ ̔ ʭʚʠʣʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʫʪʚʦʨʝʥʥʷ ʪʨʴʦʭ ʛʦʨʙʽʚ ʫ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʛʨʘʬʽʢʘ ʽ ʜʚʦʭ ʚʧʘʜʠʥ ʜʣʷ ʥʠʞʥʴʦʾ 

ʯʘʩʪʠʥʠ. ʅʘ ʨʠʩ. 4.12ʘ,ʙ,ʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʝʚʦʣʶʮʽʷ ʪʨʝʪʴʦʛʦ ʥʘʙʣʠʞʝʥʥʷ ʟʽ 

ʣhʷʭʦʤ ʧʨʦʡʜʝʥʦʾ ʭʚʠʣʽ, ʱʦ ʜʝʤʦʥʩʪʨʫʻ ʰʚʠʜʢʫ ʟʤʽʥʫ ʧʨʦʬʽʣʷ, ʦʪʨʠʤʘʥʽ 

ʛʨʘʬʽʢʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʪʨʝʪʽʡ ʥʝʣʽʥʽʡʥʽʡ ʜʦʙʘʚʮ ̔ʨʦʟʚôʷʟʢʫ (4.6) (ʤʝʪʦʜ 1, 1-ʰʝ 

+ 2-ʛʝ + 3-ʪʻ ʥʘʙʣʠʞʝʥʥʷ). ʅʘ ʨʠʩ. 4.13 ʥʘʛʣʷʜʥʦ ʚʠʜʥʦ ʱʦ  ʚʧʣʠʚ ʥʝʣʽʥʽʡʥʦʾ 

ʪʨʝʪʴʦʾ ʜʦʙʘʚʢʠ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʜʨʫʛʦʶ ʩʫʪʪʻʚʦ ʨʽʟʥʠʡ, ʪʦʙʪʦ ʜʣʷ ʨʦʟʚôʷʟʢʫ 

(4.6) (ʤʝʪʦʜ 1, 1-ʰʝ + 2-ʛʝ + 3-ʪʻ ʥʘʙʣʠʞʝʥʥʷ) ʚʽʜʧʦʚʽʜʘʻ ʪʨʠ ʛʦʨʙʠ ʜʣʷ 

ʜʦʜʘʪʥʠʭ ʟʥʘʯʝʥʴ ʘʤʧʣʽʪʫʜʠ, ʽ ʜʚʽ ʚʧʘʜʠʥʠ ʜʣʷ ʚʽʜôʻʤʥʠʭ ʟʥʘʯʝʥʴ ʘʤʧʣʽʪʫʜʠ, 

ʪʦʜʽ ʷʢ ʜʣʷ ʨʦʟʚôʷʟʢʫ (4.5) (ʤʝʪʦʜ 1, 1-ʰʝ + 2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ) ʚʽʜʧʦʚʽʜʘʻ ʜʚʘ 

ʛʦʨʙʠ ʜʣʷ ʜʦʜʘʪʥʠʭ ʟʥʘʯʝʥʴ ʘʤʧʣʽʪʫʜʠ, ʽ ʦʜʥʘ ʚʧʘʜʠʥʘ ʜʣʷ ʚʽʜôʻʤʥʠʭ ʟʥʘʯʝʥʴ. 

ʊʘʢʦʞ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʙʽʣʴʰʝ ʟʨʦʩʪʘʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʘʤʧʣʽʪʫʜʠ ʜʣʷ ʨʦʟ-

ʚôʷʟʢʫ (4.6) (ʤʝʪʦʜ 1, 1-ʰʝ + 2-ʛʝ + 3-ʪʻ ʥʘʙʣʠʞʝʥʥʷ) ʯʠʤ ʜʣʷ ʨʦʟʚôʷʟʢʫ (4.5) 

(ʤʝʪʦʜ 1, 1-ʰʝ + 2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ). 

ɿ ʚʠʱʝ ʦʪʨʠʤʘʥʠʭ ʛʨʘʬʽʢʽʚ ʩʣʽʜʫʻ, ʱʦ ʜʠʩʪʦʨʩʽʷ ʚ ʦʙʦʭ ʚʠʧʘʜʢʘʭ ʚʽʜʙʫ-

ʚʘʻʪʴʩʷ ʟ ʨʽʟʥʦʶ ʰʚʠʜʢʽʩʪʶ ʯʝʨʝʟ ʚʽʜʤʽʥʥʽʩʪʴ ʫ ʚʠʭʽʜʥʠʭ ʧʘʨʘʤʝʪʨʘʭ ʟʘʜʘʯʽ. 

ʆʙʦʤ ʚʠʧʘʜʢʘʤ ʚʽʜʧʦʚʽʜʘʶʪʴ ʛʨʘʬʽʢʠ, ʩʣʘʙʢʦ ʥʝʩʠʤʝʪʨʠʯʥʽ ʱʦʜʦ ʚʝʨʰʠʥ 

ʢʨʠʚʠʭ ʽ ʨʽʟʥʦʶ ʰʚʠʜʢʽʩʪʶ ʝʚʦʣʶʮʽʾ ʜʣʷ ʜʦʜʘʪʥʠʭ ʽ ʚʽʜóʻʤʥʠʭ ʟʥʘʯʝʥʴ 
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ʘʤʧʣʽʪʫʜ. ɽʬʝʢʪ ʚʧʣʠʚʫ ʪʨʝʪʴʦʛʦ ʥʘʙʣʠʞʝʥʥʷ, ʜʣʷ ʦʙʦʭ ʤʘʪʝʨʽʘʣʽʚ ʟʥʘʯʥʠʡ, 

ʪʘʢ ʷʢ ʜʦʩʠʪʴ ʥʘʛʣʷʜʥʦ ʚʠʜʠʤʽ ʟʤʽʥʠ ʜʣʷ ʜʚʦʭ ʜʦʜʘʥʢʽʚ ʪʘ ʪʨʴʦʭ ʜʦʜʘʥʢʽʚ 

ʚʽʜʧʦʚʽʜʥʠʭ ʨʦʟʚôʷʟʢʽʚ. 

ɼʘʣʽ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʦʛʽʯʥʠʡ ʯʠʩʣʦʚʠʡ ʘʥʘʣʽʟ ʭʚʠʣʽ ʟ ʛʘʨʤʦʥʽʯʥʠʤ ʧʨʦ-

ʬʽʣʝʤ ʜʣʷ ʜʣʷ ʦʜʥʠʭ ʽ ʪʠʭ ʞʝ ʩʘʤʠʭ ʧʘʨʘʤʝʪʨʽʚ ʤʘʪʝʨʽʘʣʫ (ʱʦ ʫ ʧʦʧʝʨʝʜʥʴʦ-

ʤʫ ʚʠʧʘʜʢʫ), ʘʣʝ ʚʞʝ ʜʣʷ ʤʝʪʦʜʫ 2 ʘʣʝ ʚʞʝ ʜʣʷ ʨʦʟʚôʷʟʢʫ, ʱʦ ʤʘʻ ʚʠʛʣʷʜ  

(4.8) (ʤʝʪʦʜ 2, 1-ʰʝ + 2-ʛʝ + 3-ʪʻ ʥʘʙʣʠʞʝʥʥʷ).   

ʅʘ ʨʠʩ. 4.15ʘ,ʙ,ʚ, 4.19ʘ,ʙ,ʚ ʥʘʚʝʜʝʥʦ ʛʨʘʬʽʢʠ ʜʣʷ ʚʘʨʽʘʥʪʘ ʨʦʟʚôʷʟʢʫ (4.8) 

(ʤʝʪʦʜ 2, 1-ʰʝ + 2-ʛʝ + 3-ʪʻ ʥʘʙʣʠʞʝʥʥʷ) ʥʘ ʨʠʩ. 4.16ʘ,ʙ,ʚ, 4.20ʘ,ʙ,ʚ ʧʦʢʘʟʘʥʦ 

ʚʽʜʧʦʚʽʜʥʽ ʛʨʘʬʽʢʠ ʪʽʣʴʢʠ ʪʨʝʪʴʦʛʦ ʜʦʜʘʥʢʫ ʨʦʟʚôʷʟʢʫ (4.8), ʱʦ ʚʽʜʧʦʚʽʜʘʻ 

ʥʘʙʣʠʞʝʥʥʶ ( )(3)

2 1,u x t . ʅʘ ʨʠʩ. 4.17, 4.21 ʧʦʢʘʟʘʥʦ ʚʽʜʧʦʚʽʜʥ̔ ʛʨʘʬʽʢʠ ʥʘ 

ʷʢʦʤʫ ʟʦʙʨʘʞʝʥʦ ʜʚʘ ʧʨʦʬʽʣʷ ʜʣʷ ʚʽʜʧʦʚʽʜʥʦ ʨʦʟʚôʷʟʢʽʚ (4.7) (ʤʝʪʦʜ 2, 1-ʰʝ + 

2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ) ʽ (4.8) (ʤʝʪʦʜ 2, 1-ʰʝ + 2-ʛʝ + 3-ʪʻ ʥʘʙʣʠʞʝʥʥʷ), ʱʦ ʚʽʜʧʦ-

ʚʽʜʘʶʪʴ ʘʤʧʣʽʪʫʜʽ 5

0 5 10a -= Ö . ʈʠʩ 4.18, 4.22 ʚʽʜʧʦʚʽʜʘʶʪʴ ʪʨʠʚʠʤʽʨʥʦʤʫ ʟʦʙ-

ʨʘʞʝʥʥʶ ʨʦʟʚôʷʟʢʫ (4.8) (ʤʝʪʦʜ 2, 1-ʰʝ + 2-ʛʝ + 3-ʪʻ ʥʘʙʣʠʞʝʥʥʷ). 

ɺʩʽ ʛʨʘʬʽʢʠ (4.15-4.18) ʧʦʙʫʜʦʚʘʥʽ ʟʘ ʤʝʪʦʜʦʤ 2 ʜʣʷ ʚʘʨʽʘʥʪʫ ʤʘʪʝʨʽʘʣʫ 

ʄ52, ɦʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʪʘʢʠʤ ʟʥʘʯʝʥʥ ̫ ʧʘʨʘʤʝʪʨʽʚ (ʩʠʩʪʝʤʘ ʉɯ): 

0,018L= ,
61,5 10w= Ö ,

6

1 1 10ou -= Ö .  

 

ʈʠʩ. 4.15ʘ. ʇʨʦʬʽʣʴ ʛʘʨʤʦʥʽʯʥʦʾ ʭʚʠʣʽ ʧʽʩʣʷ ʧʨʦʭʦʜʞʝʥʥʷ ʚʽʜʩʪʘʥʽ ʚ 30 

ʜʦʚʞʠʥ ʭʚʠʣʽ ( ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (4.8) ( 1-ʰʝ + 2-ʛʝ + 3-ʪʻ ʥʘʙʣʠʞʝʥʥʷ)) 
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ʈʠʩ. 4.15ʙ. ʇʨʦʬʽʣʴ ʛʘʨʤʦʥʽʯʥʦʾ ʭʚʠʣʽ ʧʽʩʣʷ ʧʨʦʭʦʜʞʝʥʥʷ ʚʽʜʩʪʘʥʽ ʚ 60 

ʜʦʚʞʠʥ ʭʚʠʣʽ ( ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (4.8) ( 1-ʰʝ + 2-ʛʝ + 3-ʪʻ ʥʘʙʣʠʞʝʥʥʷ)) 

 
ʈʠʩ. 4.15ʚ. ʇʨʦʬʽʣʴ ʛʘʨʤʦʥʽʯʥʦʾ ʭʚʠʣʽ ʧʽʩʣʷ ʧʨʦʭʦʜʞʝʥʥʷ ʚʽʜʩʪʘʥʽ ʚ 90 

ʜʦʚʞʠʥ ʭʚʠʣʽ ( ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (4.8) ( 1-ʰʝ + 2-ʛʝ + 3-ʪʻ ʥʘʙʣʠʞʝʥʥʷ)) 

 
ʈʠʩ. 4.16ʘ. ʇʦʯʘʪʢʦʚʠʡ ʧʨʦʬʽʣʴ ʛʘʨʤʦʥʽʯʥʦʾ ʭʚʠʣʽ, ʜʣʷ ʪʨʝʪʴʦʛʦ ʥʘʙʣʠʞʝʥʥʷ 

ʨʦʟʚôʷʟʢʫ (4.8) ( ( )(3)

1 1,u x t ) 

 

ʈʠʩ. 4.16ʙ. ʇʨʦʬʽʣʴ ʛʘʨʤʦʥʽʯʥʦʾ ʭʚʠʣʽ, ɦ ʦ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʩʪʘʥʽ ʚ 60 ʜʦʚʞʠʥ 

ʭʚʠʣʽ ʪʽʣʴʢʠ ʜʣʷ ʪʨʝʪʴʦʛʦ ʥʘʙʣʠʞʝʥʥʷ ʨʦʟʚôʷʟʢʫ (4.8) ( ( )(3)

1 1,u x t ) 
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ʈʠʩ. 4.16ʚ. ʇʨʦʬʽʣʴ ʛʘʨʤʦʥʽʯʥʦʾ ʭʚʠʣʽ, ɦ ʦ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʩʪʘʥʽ ʚ 90 ʜʦʚʞʠʥ 

ʭʚʠʣʽ ʪʽʣʴʢʠ ʜʣʷ ʪʨʝʪʴʦʛʦ ʥʘʙʣʠʞʝʥʥʷ ʨʦʟʚôʷʟʢʫ (4.8) ( ( )(3)

1 1,u x t ) 

 

ʈʠʩ. 4.17. ʇʨʦʬʽʣʴ ʛʘʨʤʦʥʽʯʥʦʾ ʭʚʠʣʽ ʧʽʩʣʷ ʧʨʦʭʦʜʞʝʥʥʷ ʚʽʜʩʪʘʥʽ ʚ 60 ʜʦʚʞʠʥ 

ʭʚʠʣʽ (ʚʝʨʭʥʽʡ ʛʨʘʬʽʢ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (4.8) (1-ʰʝ + 2-ʛʝ + 3-ʪʻ 

ʥʘʙʣʠʞʝʥʥʷ) ʘ ʥʠʞʥʽʡ - ʨʦʟʚôʷʟʢʫ (4.7) (1-ʰʝ + 2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ). 

ɼʘʣʽ ʥʘ ʨʠʩ. 4.18 ʥʘʚʝʜʝʥʦ ʪʨʠʚʠʤʽʨʥʠʡ ʛʨʘʬʽʢ ʛʘʨʤʦʥʽʯʥʦʾ ʭʚʠʣʽ ʜʣʷ 

ʨʦʟʚôʷʟʢʫ ʭʚʠʣʴʦʚʦʛʦ ʨʽʚʥʷʥʥʷ ʧʝʨʰʠʭ ʪʨʴʦʭ ʥʘʙʣʠʞʝʥʴ ʦʪʨʠʤʘʥʠʡ ʤʝʪʦʜʦʤ 

2, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʤʘʪʝʨʽʘʣʫ ʄ52 ʽ ʪʘʢʠʤ ʟʥʘʯʝʥʥʷʤ ʧʘʨʘʤʝʪʨʽʚ (ʩʠʩʪʝʤʘ ʉɯ): 

0,018L= ,
61,5 10w= Ö ,

6

1 1 10ou -= Ö . ʆʪʨʠʤʘʥʠʡ ʛʨʘʬʽʢ ʢʨʘʱʝ ʜʝʤʦʥʩʪʨʫʻ ʟʤʽʥʫ 

ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʷ.  

 
ʈʠʩ. 4.18. ʇʨʦʬʽʣʴ ʛʘʨʤʦʥʽʯʥʦʾ ʭʚʠʣʽ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʪʨʠʚʠʤʽʨʥʦʤʫ ʚʘʨʽʘʥʪʫ 

ʜʣʷ ʨʦʟʚôʷʟʢʫ (4.8) (1-ʰʝ + 2-ʛʝ + 3-ʪʻ ʥʘʙʣʠʞʝʥʥʷ) 
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ɿ ʨʠʩ. 4.15ʘ,ʙ,ʚ ʩʣʽʜʫʻ, ʱʦ ʝʚʦʣʶʮʽʷ ʛʘʨʤʦʥʽʯʥʦʛʦ ʧʨʦʬʽʣʶ ʭʚʠʣʽ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʘʢʪʠʯʥʦ ʩʠʤʝʪʨʠʯʥʦ ʱʦʜʦ ʦʩʽ. ʅʘ ʢʦʞʥʦʤʫ ʽʟ ʝʪʘʧʽʚ ʨʫʭʫ 

ʭʚʠʣʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʜʠʩʪʦʨʩʽʷ ʭʚʠʣʽ, ʷʢʘ ʧʨʦʷʚʣʷʻʪʴʩʷ ʚ ʪʦʤʫ, ʱʦ ʚʝʨʭʥʷ 

ʯʘʩʪʠʥʘ ʢʦʞʥʦʛʦ ʛʦʨʙʘ ʟʘʧʘʜʘʻʪʴʩʷ ʽ ʟʘʤʽʩʪʴ ʦʜʥʦʛʦ ʛʦʨʙʘ ʫʪʚʦʨʶʻʪʴʩʷ ʜʚʘ. 

ʉʧʦʪʚʦʨʝʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʝʩʠʤʝʪʨʠʯʥʦ, ʱʦʜʦ ʪʦʯʦʢ ʧʝʨʝʪʠʥʫ ʧʨʦʬʽʣʷ ʟ 

ʚʽʩʩʶ Ox. ʊʘʢʦʞ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʘ ʢʦʞʥʦʤʫ ʢʨʦʮʽ ʟʙʽʣʴʰʝʥʥʷ ʟʥʘʯʝʥʥʷ 

ʤʘʢʩʠʤʘʣʴʥʦʾ ʘʤʧʣʽʪʫʜʠ. ʅʘ ʨʠʩ. 4.16ʘ,ʙ,ʚ, ʚʠʜʥʦ ʥʝʩʠʤʝʪʨʠʯʥʫ ʝʚʦʣʶʮʽʶ 

ʪʨʝʪʴʦʛʦ ʥʘʙʣʠʞʝʥʥʷ ʟ ʧʨʦʡʜʝʥʠʤ ʰʣʷʭʦʤ ʭʚʠʣʽ. ɺʽʟʫʘʣʴʥʦ ʟʤʽʥʘ ʧʨʦʬʽʣʷ  ʥʝ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʟ ʯʘʩʦʤ ʧʨʦʭʦʜʞʝʥʥʷ, ʪʫʪ ʪʽʣʴʢʠ ʟʙʽʣʴʰʫʻʪʴʩʷ ʟʥʘʯʝʥʥʷ 

ʤʘʢʩʠʤʘʣʴʥʦʾ ʘʤʧʣʽʪʫʜʠ. ʅʘ ʨʠʩ. 4.17 ʥʘʛʣʷʜʥʦ ʚʠʜʥʦ ʱʦ  ʚʧʣʠʚ ʥʝʣʽʥʽʡʥʦʾ 

ʪʨʝʪʴʦʾ ʜʦʙʘʚʢʠ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʜʨʫʛʦʶ ʩʫʪʪʻʚʦ ʥʝ ʚʽʜʨʽʟʥʷʻʪʴʩʷ. ʊʨʝʪ̔ʡ ʥʝʣʽ-

ʥʽʡʥʠʡ ʜʦʜʘʥʦʢ, ʟʥʘʯʝʥʥʷ ʘʤʧʣʽʪʫʜʠ ʷʢʦʛʦ ʤʘʣʝ, ʤʘʡʞʝ ʥʝ ʚ ʧʣʠʚʘʻ ʥʘ 

ʧʦʯʘʪʢʦʚʠʡ ʧʨʦʬʽʣʴ, ʥʘ ʜʦʩʪʘʪʥʴʦ ʤʘʣʠʭ ʚʽʜʩʪʘʥʷʭ, ʪʦʤʫ ʜʣʷ ʥʘʛʣʷʜʥʦʾ 

ʜʝʤʦʥʩʪʨʘʮʽʾ ʝʚʦʣʶʮʽʾ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʷ ʛʘʨʤʦʥʽʯʥʦʾ ʭʚʠʣʽ ʙʫʣʦ ʚʟʷʪʦ 

ʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ ʘʤʧʣʽʪʫʜʠ.   

ɺʩʽ ʛʨʘʬʽʢʠ (4.19-4.22) ʧʦʙʫʜʦʚʘʥʽ ʟʘ ʤʝʪʦʜʦʤ 2 ʜʣʷ ʚʘʨʽʘʥʪʫ ʤʘʪʝʨʽʘʣʫ 

ʄ53, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʪʘʢʠʤ ʟʥʘʯʝʥʥʷʤ ʧʘʨʘʤʝʪʨʽʚ (ʩʠʩʪʝʤʘ ʉɯ): 

0,017L= ,
61,5 10w= Ö ,

6

1 1 10ou -= Ö . 

 

ʈʠʩ. 4.19ʘ. ʇʨʦʬʽʣʴ ʛʘʨʤʦʥʽʯʥʦʾ ʭʚʠʣʽ ʧʽʩʣʷ ʧʨʦʭʦʜʞʝʥʥʷ ʚʽʜʩʪʘʥʽ ʚ 30 

ʜʦʚʞʠʥ ʭʚʠʣʽ ( ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (4.8) ( 1-ʰʝ + 2-ʛʝ + 3-ʪʻ ʥʘʙʣʠʞʝʥʥʷ)) 
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ʈʠʩ. 4.19ʙ. ʇʨʦʬʽʣʴ ʛʘʨʤʦʥʽʯʥʦʾ ʭʚʠʣʽ ʧʽʩʣʷ ʧʨʦʭʦʜʞʝʥʥʷ ʚʽʜʩʪʘʥʽ ʚ 60 

ʜʦʚʞʠʥ ʭʚʠʣʽ ( ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (4.8) ( 1-ʰʝ + 2-ʛʝ + 3-ʪʻ ʥʘʙʣʠʞʝʥʥʷ)) 

 

ʈʠʩ. 4.19ʚ. ʇʨʦʬʽʣʴ ʛʘʨʤʦʥʽʯʥʦʾ ʭʚʠʣʽ ʧʽʩʣʷ ʧʨʦʭʦʜʞʝʥʥʷ ʚʽʜʩʪʘʥʽ ʚ 90 

ʜʦʚʞʠʥ ʭʚʠʣʽ ( ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (4.8) ( 1-ʰʝ + 2-ʛʝ + 3-ʪʻ ʥʘʙʣʠʞʝʥʥʷ)) 

 
ʈʠʩ. 4.20ʘ. ʇʦʯʘʪʢʦʚʠʡ ʧʨʦʬʽʣʴ ʛʘʨʤʦʥʽʯʥʦʾ ʭʚʠʣʽ, ʜʣʷ ʪʨʝʪʴʦʛʦ ʥʘʙʣʠʞʝʥʥʷ 

ʨʦʟʚôʷʟʢʫ (4.8) ( ( )(3)

1 1,u x t ) 

 
ʈʠʩ. 4.20ʙ. ʇʨʦʬʽʣʴ ʛʘʨʤʦʥʽʯʥʦʾ ʭʚʠʣʽ, ɦ ʦ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʩʪʘʥʽ ʚ 60 ʜʦʚʞʠʥ 

ʭʚʠʣʽ ʪʽʣʴʢʠ ʜʣʷ ʪʨʝʪʴʦʛʦ ʥʘʙʣʠʞʝʥʥʷ ʨʦʟʚôʷʟʢʫ (4.8) ( ( )(3)

1 1,u x t ) 
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ʈʠʩ. 4.20ʚ. ʇʨʦʬʽʣʴ ʛʘʨʤʦʥʽʯʥʦʾ ʭʚʠʣʽ, ɦ ʦ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʩʪʘʥʽ ʚ 90 ʜʦʚʞʠʥ 

ʭʚʠʣʽ ʪʽʣʴʢʠ ʜʣʷ ʪʨʝʪʴʦʛʦ ʥʘʙʣʠʞʝʥʥʷ ʨʦʟʚôʷʟʢʫ (4.8) ( ( )(3)

1 1,u x t ) 

 

ʈʠʩ. 4.21. ʇʨʦʬʽʣʴ ʛʘʨʤʦʥʽʯʥʦʾ ʭʚʠʣʽ ʧʽʩʣʷ ʧʨʦʭʦʜʞʝʥʥʷ ʚʽʜʩʪʘʥʽ ʚ 60 ʜʦʚʞʠʥ 

ʭʚʠʣʽ (ʚʝʨʭʥʽʡ ʛʨʘʬʽʢ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (4.8) (1-ʰʝ + 2-ʛʝ + 3-ʪʻ 

ʥʘʙʣʠʞʝʥʥʷ) ʘ ʥʠʞʥʽʡ - ʨʦʟʚôʷʟʢʫ (4.7) (1-ʰʝ + 2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ). 

ʅʘ ʨʠʩ. 4.22 ʥʘʚʝʜʝʥʦ ʪʨʠʚʠʤʽʨʥʠʡ ʛʨʘʬʽʢ ʛʘʨʤʦʥʽʯʥʦʾ ʭʚʠʣʽ ʜʣʷ ʨʦʟ-

ʚôʷʟʢʫ ʭʚʠʣʴʦʚʦʛʦ ʨʽʚʥʷʥʥʷ ʧʝʨʰʠʭ ʪʨʴʦʭ ʥʘʙʣʠʞʝʥʴ ʦʪʨʠʤʘʥʠʡ ʤʝʪʦʜʦʤ 2, 

ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʤʘʪʝʨʽʘʣʫ ʄ53 ʽ ʪʘʢʠʤ ʟʥʘʯʝʥʥʷʤ ʧʘʨʘʤʝʪʨʽʚ (ʩʠʩʪʝʤʘ ʉɯ): 

0,017L= , 
61,5 10w= Ö , 

6

1 1 10ou -= Ö . ʆʪʨʠʤʘʥʠʡ ʛʨʘʬʽʢ, ʢʨʘʱʝ ʜʝʤʦʥʩʪʨʫʻ 

ʟʤʽʥʫ ʧʨʦʬʽʣʷ.  

 
ʈʠʩ.4.22. ʇʨʦʬʽʣʴ ʛʘʨʤʦʥʽʯʥʦʾ ʭʚʠʣʽ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʪʨʠʚʠʤʽʨʥʦʤʫ ʚʘʨʽʘʥʪʫ 

ʜʣʷ ʨʦʟʚôʷʟʢʫ (4.8) (1-ʰʝ + 2-ʛʝ + 3-ʪʻ ʥʘʙʣʠʞʝʥʥʷ) 
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ʆʪʞʝ, ʝʚʦʣʶʮʽʷ ʛʘʨʤʦʥʽʯʥʦʛʦ ʧʨʦʬʽʣʶ ʭʚʠʣʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʘʢʪʠʯʥʦ 

ʩʠʤʝʪʨʠʯʥʦ, ʘʥʘʣʦʛʽʯʥʦ ʟ ʧʦʧʝʨʝʜʥʽʤ ʩʮʝʥʘʨʽʻʤ. ʅʘ ʢʦʞʥʦʤʫ ʽʟ ʝʪʘʧʽʚ ʨʫʭʫ 

ʭʚʠʣʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʧʣʠʚ ʪʨʝʪʴʦʾ ʛʘʨʤʦʥʽʢʠ. ɿ ʚʩʽʭ ʨʠʩ. 4.19ʘ,ʙ,ʚ,ʛ ʩʣʽʜʫʻ, 

ʱʦ ʝʚʦʣʶʮʽʷ ʛʘʨʤʦʥʽʯʥʦʛʦ ʧʨʦʬʽʣʶ ʭʚʠʣʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʝʩʠʤʝʪʨʠʯʥʦ ʱʦʜʦ 

ʦʩʽ Ox. ʅʘ ʢʦʞʥʦʤʫ ʽʟ ʝʪʘʧʽʚ ʨʫʭʫ ʭʚʠʣʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʘʥʘʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ 

ʜʠʩʪʦʨʩʽʾ ʭʚʠʣʽ, ʷʢʠʡ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʥʘʜ ʚʽʩʩʶ Ox ʫʪʚʦʨʶʻʪʴʩʷ ʜʚʘ 

ʛʦʨʙʠ ʟʘʤʽʩʪʴ ʦʜʥʦʛʦ, ʘ ʪʘʢʦʞ ʟʙʽʣʴʰʫʻʪʴʩʷ ʟʥʘʯʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ 

ʘʤʧʣʽʪʫʜʠ. ʅʘ ʨʠʩ. 4.20ʘ,ʙ,ʚ,ʛ, ʚʠʜʥʦ ʥʝʩʠʤʝʪʨʠʯʥʫ ʝʚʦʣʶʮʽʶ ʪʨʝʪʴʦʛʦ 

ʥʘʙʣʠʞʝʥʥʷ ʟ ʧʨʦʡ-ʜʝʥʠʤ ʰʣʷʭʦʤ ʭʚʠʣʽ, ʪʦʙʪʦ ʘʥʘʣʦʛʽʯʥʘ ʢʘʨʪʠʥʘ ʟ 

ʧʦʧʝʨʝʜʥʽʤ ʚʠʧʘʜʢʦʤ. ʅʘ ʨʠʩ. 4.21 ʥʘʛʣʷʜʥʦ ʚʠʜʥʦ, ʱʦ ʚʧʣʠʚ ʪʨʝʪʴʦʾ ʜʦʙʘʚʢʠ 

ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʜʨʫʛʦ  ʁ  ̒ʥʝ ʟʥʘʯʥʠʤ. ɼʣʷ ʨʦʟʚôʷʟʢʫ (4.8) (ʤʝʪʦʜ 2, 1-ʰʝ + 2-ʛʝ 

+ 3-ʪʻ ʥʘʙʣʠʞʝʥʥʷ) ʪʘ ʜʣʷ ʨʦʟʚôʷʟʢʫ (4.7) (ʤʝʪʦʜ 1, 1-ʰʝ + 2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ) 

ʩʧʦʪʚʦʨʝʥʥʷ ʥʝʩʠʤʝʪʨʠʯʥʝ, ʱʦʜʦ ʚʝʨʰʠʥʠ ʧʨʦʬʽʣʷ ʫ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ 

ʛʨʘʬʽʢʘ, ʜʝ ʧʦʩʪʫ-ʧʦʚʦ ʫʪʚʦʨʶʻʪʴʩʷ ʜʚʘ ʛʦʨʙʠ.   

 ʈʠʩʫʥʢʠ 4.19ʘ,ʙ,ʚ,ʛ, 4.20ʘ,ʙ,ʚ,ʛ, 4.21 ʪʘ 4.22 ʘʥʘʣʦʛʽʯʥʽ ʜʦ ʧʦʧʝʨʝʜʥʴʦʛʦ 

ʚʠʧʘʜʢʫ, ʚʽʜʤʽʥʥʽʩʪʴ ʧʦʣʷʛʘʻ ʫ ʰʚʠʜʢʦʩʪʽ ʟʤʽʥʠ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʷ, ʱʦ ʟʘ-

ʣʝʞʠʪʴ ʚʽʜ ʚʠʭʽʜʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʟʘʜʘʯʽ.  

ʆʨʠʤʘʥʽ ʟʘ ʤʝʪʦʜʘʤʠ 1 ʪʘ 2 ʛʨʘʬʽʢʠ ʥʝʩʠʤʝʪʨʠʯʥʽ ʚʽʜʥʦʩʥʦ ʚʝʨʰʠʥ 

ʢʨʠʚʠʭ. ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʘʢʪʫʘʣʴʥʦʛʦ ʧʨʦʬʽʣʷ ʜʣʷ ʧʝʨʰʠʭ ʪʨʴʦʭ 

ʥʘʙʣʠʞʝʥʥʷ ʚʽʟʫʘʣʴʥʦ ʩʫʪʪʻʚʦ ʟʤʽʥʥ ̔ʜʣʷ ʦʙʦʭ ʤʝʪʦʜʽʚ.  

ʆʪʞʝ, ʽʟ ʟʘʛʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʟʚôʷʟʢʫ ʥʝʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ ʛʘʨʤʦ-

ʥʽʯʥʦʾ ʭʚʠʣʽ ʟʘ ʜʚʦʤʘ ʤʝʪʦʜʘʤʠ ʚʠʧʣʠʚʘʻ ʥʘʩʪʫʧʥʝ: 

1. ʆʙʠʜʚʘ ʤʝʪʦʜʠ ʦʩʥʦʚʘʥʽ ʥʘ ʨʽʟʥʠʭ ʧʽʜʭʦʜʘʭ ʜʦ ʧʦʙʫʜʦʚʠ ʨʦʟʚôʷʟʢʫ 

ʥʝʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ, ʘ ʦʪʞʝ ʨʽʟʥʝ ʤʘʪʝʤʘʪʠʯʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ, ʪʦʤʫ 

ʨʦʟʚôʷʟʢʠ ʪʘʢʦʞ ʨʽʟʥʽ: ʤʝʪʦʜ 1 ʚʢʣʶʯʘʻ ʧʝʨʰʫ, ʜʨʫʛʫ ʪʘ ʯʝʪʚʝʨʪʫ 

ʛʘʨʤʦʥʽʢʫ, ʘ ʤʝʪʦʜ 2 ʧʝʨʰʫ, ʜʨʫʛʫ ʪʘ ʪʨʝʪʶ. 

2. ʅʝʣʽʥʽʡʥʽʩʪʴ ʜʣʷ ʦʙʦʭ ʤʝʪʦʜʽʚ ʧʨʦʷʚʣʷʻʪʴʩʷ ʧʦ ʨʽʟʥʦʤʫ. 

3. ʆʩʥʦʚʥʠʡ ʥʝʣʽʥʽʡʥʠʡ ʭʚʠʣʴʦʚʠʡ ʝʬʝʢʪ ʧʨʠ ʘʥʘʣʽʟʽ ʟʘ ʤʝʪʦʜʦʤ 1 

ʧʦʣʷʛʘʻ ʚ ʫʪʚʦʨʝʥʥʽ ʪʨɹʦʭ ʛʦʨʙʽʚ ʜʣʷ ʜʦʜʘʪʥʠʭ ʟʥʘʯʝʥʴ ʘʤʧʣʽʪʫʜʠ, ʽ 
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ʜʚʽ ʚʧʘʜʠʥʠ ʜʣʷ ʚʽʜôʻʤʥʠʭ ʟʥʘʯʝʥʴ ʘʤʧʣʽʪʫʜʠ, ʪʘ ʟʙʽʣʴʰʝʥʥʷ 

ʤʘʢʩʠʤʘʣʴʥʦʾ ʘʤʧʣʽʪʫʜʠ. 

4. ʆʩʥʦʚʥʠʡ ʥʝʣʽʥʽʡʥʠʡ ʭʚʠʣʴʦʚʠʡ ʝʬʝʢʪ ʧʨʠ ʘʥʘʣʽʟʽ ʟʘ ʤʝʪʦʜʦʤ 2 

ʧʦʣʷʛʘʻ ʚ ʫʪʚʦʨʝʥʥʽ ʜʚʦʭ ʛʦʨʙʽʚ ʟʘʤʽʩʪʴ ʦʜʥʦʛʦ, ʪʘ ʩʫʪʪʻʚʦʛʦ 

ʟʙʽʣʴʰʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʘʤʧʣʽʪʫʜʠ. 

ʊʦʤʫ ʦʩʥʦʚʥʦʶ ʥʦʚʠʟʥʦʶ ʫ ʜʘʥʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʻ ʪʝ,  ʱʦ ʨʦʟʚôʷʟʢʠ ʧʨʠ 

ʜʚʦʭ ʥʘʙʣʠʞʝʥʥʭ̫ ʽ ʨʦʟʚôʷʟʢʠ ʧʨʠ ʪʨʴʦʭ ʥʘʙʣʠʞʝʥʥʷʭ ʚʽʜʧʦʚʽʜʥʦ ʤʝʪʦʜʽʚ 1 ʪʘ 

2 ʜʘʶʪʴ ʨʽʟʥʫ ʢʘʨʪʠʥʫ ʟʤʽʥʠ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʷ. ʍʦʯʘ ʚʣʠʚ ʪʨʝʪʴʦʛʦ 

ʥʝʣʽʥʽʡʥʦʛʦ ʜʦʜʘʥʢʘ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʜʨʫʛʦ, ʜʣʷ ʜʚʦʭ ʚʠʧʘʜʢʽʚ, ʟʥʘʯʥʠʡ 

ʪʽʣʴʢʠ ʥʘ ʜʦʩʪʘʪʥʴʦ ʚʝʣʠʢʠʭ ʚʽʜʩʪʘʥʷʭ ʧʨʦʡʜʝʥʦʶ ʭʚʠʣʝʶ.  

 

4.3. ɼʝʬʦʨʤʫʚʘʥʥʷ ʜʨʫʛʦʾ ʛʘʨʤʦʥʽʢʠ, ʷʢ ʥʦʚʠʡ ʥʝʣʽʥʽʡʥʠʡ ʝʬʝʢʪ, 

ʷʢʠʡ ʩʫʧʨʦʚʦʜʞʫʻ ʢʣʘʩʠʯʥʠʡ ʝʬʝʢʪ ʫʪʚʦʨʝʥʥʷ ʜʨʫʛʦʾ 

ʛʘʨʤʦʥʽʢʠ ʛʘʨʤʦʥʽʯʥʦʾ ʭʚʠʣʽ ʥʘ ʚʠʭʦʜʽ ʟ ʢʚʘʜʨʘʪʠʯʥʦ 

ʥʝʣʽʥʽʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʢʦʣʠ ʥʘ ʚʭʦʜʽ ʛʝʥʝʨʫʻʪʴʩʷ ʧʝʨʰʘ 

ʛʘʨʤʦʥʽʢʘ. 

 

ʊʝʦʨʝʪʠʯʥʫ ʟʘʜʘʯʫ ʧʨʦ ʫʪʚʦʨʝʥʥʷ ʜʨʫʛʦʾ ʛʘʨʤʦʥʽʢʠ ʯʘʩʪʦ ʚʠʢʦ-

ʨʠʩʪʦʚʫʶʪʴ ʷʢ ʧʨʠʢʣʘʜ ʫ ʥʝʣʽʥʽʡʥʽʡ ʦʧʪʠʮʽ ʷʢ ʪʘʢʫ, ʱʦ ʘʜʝʢʚʘʪʥʦ ʦʧʠʩʫʻ 

ʝʢʩʧʝʨʠʤʝʥʪʠ ʟ ʛʝʥʝʨʘʮʽʾ ʜʨʫʛʦʾ ʛʘʨʤʦʥʽʢʠ. ʂʣʘʩʠʯʥʠʡ ʪʝʩʪ ʟ ʦʧʪʠʯʥʦʶ 

ʭʚʠʣʝʶ ʧʦʣʷʛʘʻ ʚ ʥʘʩʪʫʧʥʦʤʫ: ʯʝʨʚʦʥʝ ʩʚʽʪʣʦ (ʯʘʩʪʦʪʘ 400 ʛʝʨʮ) ʨʫʙʽʥʦʚʦʛʦ 

ʣʘʟʝʨʘ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ ʬʽʦʣʝʪʦʚʝ ʩʚʽʪʣʦ (ʯʘʩʪʦʪʘ 800 ʛʝʨʮ), ʢʦʣʠ ʩʚʽʪʣʦ 

ʣʘʟʝʨʘ ʧʨʦʧʫʩʢʘʶʪʴ ʢʨʽʟʴ ʢʨʠʩʪʘʣ ʜʠʛʽʜʨʦʬʦʩʬʘʪʫ ʘʤʽʘʢʫ. ʆʜʠʥ ʟ ʧʨʦʩʪʠʭ 

ʚʘʨʽʘʥʪʽʚ ʪʝʦʨʝʪʠʯʥʦʾ ʟʘʜʘʯʽ ʧʨʦ ʫʪʚʦʨʝʥʥʷ ʜʨʫʛʦʾ ʛʘʨʤʦʥʽʢʠ ʚ ʨʘʤʢʘʭ 

ʥʝʣʽʥʽʡʥʦʾ ʪʝʦʨʽʾ ʧʨʫʞʥʦʩʪʽ ʽ ʪʝʦʨʽʾ ʥʝʣʽʥʽʡʥʠʭ ʧʨʫʞʥʠʭ ʭʚʠʣʴ ʬʦʨʤʫʣʶʻʪʴʩʷ 

ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ.  

ɼʣʷ ʦʧʠʩʫ ʥʝʣʽʥʽʡʥʦʩʪʽ ʜʝʬʦʨʤʫʚʘʥʥʷ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧôʷʪʠʢʦʥʩʪʘʥʪʥʘ 

ʤʦʜʝʣʴ ʄʝʨʥʘʛʘʥʘ ʽ ʟ ʤʦʞʣʠʚʠʭ ʥʝʣʽʥʽʡʥʠʭ ʭʚʠʣʴʦʚʠʭ ʨʽʚʥʷʥʴ ʚʠʙʠʨʘʻʪʴʩʷ 

ʢʚʘʜʨʘʪʠʯʥʦ ʥʝʣʽʥʽʡʥʝ ʨʽʚʥʷʥʥʷ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʩʭʝʤʽ ʧʦʰʠʨʝʥʥʷ ʧʣʦʩʢʦʾ 
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ʧʦʟʜʦʚʞʥʦʾ ʭʚʠʣʽ ʟʤʽʱʝʥʥʷ ( )1 ,u x t  ʚʟʜʦʚʞ ʦʩʽ ʘʙʩʮʠʩ ʧʨʠ ʚʠʙʦʨʽ ʜʝʢʘʨʪʦʚʦʾ 

ʧʨʷʤʦʢʫʪʥʦʾ ʩʠʩʪʝʤʠ ʢʦʦʨʜʠʥʘʪ 1 2 3Ox x x   

 ( )1, 1,11 1 1,11 1,12 ,ttu u N u ur l m- + =     ( ) ( )1 3 2 2 3N A B Cl m= + + + +è øê ú  .   (4.9) 

ʊʫʪ r ʻ ʛʫʩʪʠʥʦʶ, ku  - ʟʤʽʱʝʥʥʷʤʠ; , , , ,A B Cl m  - ʧʨʫʞʥʠʤʠ ʢʦʥʩʪʘʥʪʘʤʠ 

ʤʦʜʝʣʽ ʄʝʨʥʘʛʘʥʘ. 

        ʂʚʘʜʨʘʪʠʯʥʦ ʥʝʣʽʥʽʡʥʝ ʭʚʠʣʴʦʚʝ ʨʽʚʥʷʥʥʷ ʘʥʘʣʽʟʫʚʘʣʦʩʷ, ʛʦʣʦʚʥʠʤ 

ʯʠʥʦʤ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʨʴʦʭ ʤʝʪʦʜʽʚ ï ʤʝʪʦʜʫ ʧʦʚʽʣʴʥʦ ʟʤʽʥʥʠʭ ʘʤʧʣʽʪʫʜ 

(ʤʝʪʦʜʫ ʚʘʥ ʜʝʨ ʇʦʣʷ), ʤʝʪʦʜʫ ʧʦʩʣʽʜʦʚʥʠʭ ʥʘʙʣʠʞʝʥʴ (ʤʝʪʦʜʫ ʟʙʫʨʝʥʴ, 

ʤʝʪʦʜʫ ʤʘʣʦʛʦ ʧʘʨʘʤʝʪʨʘ), ʤʝʪʦʜʫ ʦʙʤʝʞʝʥʥʷ ʥʘ ʛʨʘʜʽʻʥʪ ʟʤʽʱʝʥʥʷ. 

ʄʝʪʦʜ ʧʦʚʽʣʴʥʦ ʟʤʽʥʥʠʭ ʘʤʧʣʽʪʫʜ ʰʠʨʦʢʦ ʚʽʜʦʤʠʡ ʷʢ ʤʝʪʦʜ ʚʘʥ ʜʝʨ 

ʇʦʣʷ ʟʘʚʜʷʢʠ ʡʦʛʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʤ ʨʦʙʦʪʘʤ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʮʴʦʛʦ ʤʝʪʦʜʫ 

ʚ ʦʙʣʘʩʪʽ ʥʝʣʽʥʽʡʥʦʾ ʪʝʦʨʽʾ ʢʦʣʠʚʘʥʴ.  

       ʆʩʥʦʚʥʝ ʧʨʠʧʫʱʝʥʥʷ ʤʝʪʦʜʫ ï ʥʝʣʽʥʽʡʥʽʩʪʴ ʻ ʩʣʘʙʢʦʶ. ʈʽʚʥʷʥʥʷ (4.9) 

ʚʽʜʧʦʚʽʜʘʻ ʮʴʦʤʫ ʧʨʠʧʫʱʝʥʥʶ, ʦʩʢʽʣʴʢʠ ʤʦʜʝʣʴ ʄʝʨʥʘʛʘʥʘ ʦʧʠʩʫʻ ʩʣʘʙʢʫ 

ʥʝʣʽʥʽʡʥʽʩʪʴ, ʧʦʯʠʥʘʶʯʠ ʟ ʤʘʣʠʭ ʟʥʘʯʝʥʴ ʜʝʬʦʨʤʘʮʽʾ. ɿ ʦʩʥʦʚʥʦʛʦ ʧʨʠʧʫ-

ʱʝʥʥʷ ʚʠʧʣʠʚʘʻ ʥʘʩʪʫʧʥʝ ï ʨʦʟʚôʷʟʦʢ ʥʝʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ ʫ ʚʠʛʣʷʜʽ ʛʘʨʤʦ-

ʥʽʯʥʦʾ ʭʚʠʣʽ ʻ ʙʣʠʟʴʢʠʤ ʜʦ ʣʽʥʽʡʥʦʛʦ ʨʦʟʚôʷʟʢʫ. ʊʝʨʤʽʥ çʧʦʚʽʣʴʥʦ ʟʤʽʥʥʘ 

ʘʤʧʣʽʪʫʜʘè ʦʟʥʘʯʘʻ, ʱʦ ʘʤʧʣʽʪʫʜʘ ʭʚʠʣʽ ʧʦʚʠʥʥʘ ʟʤʽʥʶʚʘʪʠʩʷ ʜʫʞʝ ʧʦʚʽʣʴʥʦ 

ʥʘ ʚʽʜʩʪʘʥʽ ʦʜʥʽʻʾ ʜʦʚʞʠʥʠ ʭʚʠʣʽ. ɸʥʘʣʽʟʫʻʪʴʩʷ ʣʽʥʽʡʥʠʡ ʨʦʟʚôʷʟʦʢ ʫ ʚʠʛʣʷʜʽ 

ʛʘʨʤʦʥʽʯʥʦʾ ʭʚʠʣʽ ʽ ʥʝʣʽʥʽʡʥʘ ʭʚʠʣʷ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʝʚʽʜʦʤʦʶ ʟʤʽʥʥʦʶ 

ʘʤʧʣʽʪʫʜʦʶ ʪʘ ʧʨʠʡʤʘʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ 

                                       
( )1

1 1( , ) ( )
i k x t

u x t A x e
w-

=     ʘʙʦ     

                   
( ){ } ( )1

1 1 1 1( , ) Re ( ) ( )cos
i k x t

u x t A x e a x k x t
w

w
-

= = - .                 (4.10)  

ʉʪʘʥʜʘʨʪʥʦ ʚʠʚʯʘʻʪʴʩʷ ʚʟʘʻʤʦʜʽʷ ʪʨʴʦʭ ʭʚʠʣ-ɹʫʯʘʩʥʠʮʴ ʽ ʨʦʟʚôʷʟʦʢ ʰʫ-

ʢʘʻʪʴʩʷ ʷʢ ʩʫʤʘ 

                                  
3

1 1 1 1 1 1

1

( , ) ( ) , .mi

m m m m

m

u x t A x e k x t
s s w

=

= = -ä              (4.11)  
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ʇʨʦʮʝʜʫʨʘ ʤʝʪʦʜʫ ʧʝʨʝʜʙʘʯʘʻ ʜʘʣʽ ʧʦʙʫʜʦʚʫ ʪʨʴʦʭ ʪʘʢ ʟʚʘʥʠʭ ʚʢʦʨʝʯʝ-

ʥʠʭ ʨʽʚʥʷʥʴ, ʫ ʷʢʽʡ ʚʚʦʜʷʪʴʩʷ ʦʙʤʝʞʝʥʥʷ:  ʚʽʜʩʫʪʥʽʩʪʴ ʝʥʝʨʛʽʾ ʟʟʦʚʥʽ ʽ ʟʙʝʨʝ-

ʞʝʥʥʷ ʚ ʨʽʚʥʷʥʥʷʭ ʣʠʰʝ ʜʦʙʫʪʢʽʚ ʘʤʧʣʽʪʫʜ (ʚʨʘʭʦʚʫʶʪʴʩʷ ʪʽʣʴʢʠ ʧʨʷʤʘ 

ʚʟʘʻʤʦʜʽʷ ʭʚʠʣʴ ʽ ʾʭ ʩʘʤʦʛʝʥʝʨʘʮʽʷ). ɼʘʣʽ ʟʘʜʘʻʪʴʩʷ ʫʤʦʚʘ ʩʠʥʭʨʦʥʽʟʘʮʽʾ 

ʯʘʩʪʦʪ ʭʚʠʣʴ-ʫʯʘʩʥʠʮʴ  

                                                             1 2 3w w w° =                 (4.12) 

ʽ ʙʫʜʫʶʪʴʩʷ ʪʨʠ ʝʚʦʣʶʮʽʡʥʽ ʨʽʚʥʷʥʥʷ, ʚ ʷʢʠʭ ʥʝʦʙʭʽʜʥʦ ʧʨʠʡʥʷʪʠ ʫʤʦʚʫ 

ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʭʚʠʣʴʦʚʠʭ ʯʠʩʝʣ  

                                                             11 12 13.k k k° =                                          (4.13) 

ʅʘʡʧʨʦʩʪʽʰʦʶ ʟʘʜʘʯʝʶ ʧʨʦ ʚʟʘʻʤʦʜʽʶ ʪʨʴʦʭ ʭʚʠʣʴ ʻ ʟʘʜʘʯʘ ʧʨʦ ʩʘʤʦ-

ʛʝʥʝʨʘʮʽʶ ʧʝʨʰʦʾ ʛʘʨʤʦʥʽʢʠ. ʇʝʨʰʘ ʽ ʜʨʫʛʘ ʭʚʠʣʷ ʛʝʥʝʨʫʶʪʴʩʷ ʟʟʦʚʥʽ ʽ 

ʚʚʘʞʘʶʪʴʩʷ ʪʘʢʠʤʠ, ʱʦ ʤʘʶʪʴ ʚʠʛʣʷʜ ʛʘʨʤʦʥʽʯʥʦʾ ʭʚʠʣʽ  (4.9) ʟ ʟʘʜʘʥʠʤʠ 

ʧʦʩʪʽʡʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʽ ʮʽ ʧʘʨʘʤʝʪʨʠ ʽʜʝʥʪʠʯʥʽ  1 2 1 2 1 2, ,A A k k w w= = =. 

ʊʨʝʪʷ ʭʚʠʣʷ ʥʝ ʟʙʫʜʞʫʻʪʴʩʷ ʟʟʦʚʥʽ ()3 0 0A =  , ʘ ʾʾ ʧʘʨʘʤʝʪʨʠ ʚʠʟʥʘʯʘʶʪʴʩʷ 

ʫʤʦʚʘʤʠ ʩʠʥʭʨʦʥʽʟʘʮʽʾ (4.12), ( 4.13) ʽ ʪʦʤʫ ʮʝ ʜʨʫʛʘ ʛʘʨʤʦʥʽʢʘ ʟ ʥʝʚʽʜʦʤʦʶ 

ʘʤʧʣʽʪʫʜʦʶ 
( )1 1 12

1 1( )
i k x t

mA x e
w-
.  ɸʤʧʣʽʪʫʜʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟ ʪʨʝʪʴʦʛʦ ʝʚʦʣʶʮʽʡ-

ʥʦʛʦ ʨʽʚʥʷʥʥʷ  

                                ()
( )
( )

( )( )
2

1

2

3 1 1 1

3
1

2

2 3

2
Lk

A B C
A x A x

l m

è ø
+é ù
é ùê ú

+ +
=-

+
 .     (4.16) 

  ʈʦʟʚʷʟʦʢ (4.16) ʧʨʠʡʤʘʻ ʚʠʛʣʷʜ 

          
( ) ( )

( )
( )( ) ( )1 1

2 2

1 1 1 1

2

1 1

3
( , ) 1

2

2 3

2

i k x t i k x t

Lu x t Ae k e
A B C

A x
w w

l m

- -
è ø

= +é ù
é ùê ú

+ +
-

+
        (4.17)  

ʊʘʢʠʤ ʯʠʥʦʤ, ʟ ʧʦʯʘʪʢʫ ʨʫʭʫ ʭʚʠʣʽ ʫ ʚʠʛʣʷʜʽ ʧʝʨʰʦʾ ʛʘʨʤʦʥʽʢʠ, ʜʨʫʛʘ 

ʛʘʨʤʦʥʽʢʘ ʷʢʘ ʚʠʥʠʢʘʻ ʚʥʘʩʣʽʜʦʢ ʤʝʭʘʥʽʟʤʫ ʩʘʤʦʛʝʥʝʨʘʮʽʾ ʭʚʠʣʽ, ʧʨʠʥʜ-

ʥʫʻʪʴʩʷ ʜʦ ʧʝʨʰʦʾ ʟ ʘʤʧʣʽʪʫʜʦʶ,  ʷʢʘ ʟʨʦʩʪʘʻ ʟ ʯʘʩʦʤ ʧʦʰʠʨʝʥʥʷ ʭʚʠʣʽ. ɼʨʫʛʘ 
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ʛʘʨʤʦʥʽʢʘ ʧʦʩʪʫʧʦʚʦ ʥʘʢʣʘʜʘʻʪʴʩʷ ʥʘ ʧʝʨʰʫ ʽ ʯʝʨʝʟ ʜʝʷʢʠʡ ʯʘʩ ʩʪʘʻ ʜʦʤʽ-

ʥʫʶʯʦʶ. ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʫ ʪʘʢʠʡ ʩʧʦʩʽʙ ʪʝʦʨʝʪʠʯʥʦ ʦʧʠʩʫʻʪʴʩʷ ʛʝʥʝʨʘʮʽʷ 2-ʦʾ  

ʛʘʨʤʦʥʽʢʠ.  

ʄʝʪʦʜ ʧʦʩʣʽʜʦʚʥʠʭ ʥʘʙʣʠʞʝʥʴ ʨʦʟʛʣʷʥʫʪʠʡ ʚ 3.1.4. ɿʛʽʜʥʦ ʜʘʥʦʛʦ 

ʤʝʪʦʜʫ, ʥʘʙʣʠʞʝʥʠʡ ʨʦʟʚôʷʟʦʢ (4.9), ʚ ʨʘʤʢʘʭ ʧʝʨʰʠʭ ʜʚʦʭ ʥʘʙʣʠʞʝʥʴ, ʤʘʻ 

ʚʠʛʣʷʜ: 

                                        ( ) ( ) ( )(1 2) (1)

1 1 1 1

(2)
1 1, , ,u x t u x t u x t+ = + = 

      ( )
( )

( ) ( )221
1 1 1 1 1 .cos cos2

8 2
LL Lo o

N
u k x t x u k k x tw w

l m

è ø
= é ù

é ùê ú

- + -
+

              (4.18) 

ʈʦʟʚô̫ ʟʦʢ (4.18) ʚʢʣʶʯʘʻ 1
ʰʫ

 ʛʘʨʤʦʥʽʢʫ ʟ ʧʦʩʪʽʡʥʦʶ ʘʤʧʣʽʪʫʜʦʶ ʽ 2
ʛʫ

 

ʛʘʨʤʦʥʽʢʫ ʟʽ ʟʤʽʥʥʠʤ ʤʥʦʞʥʠʢʦʤ 1x. ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʩʘʤʝ ʟʘʚʜʷʢʠ ʮʴʦʤʫ 

ʤʥʦʞʥʠʢʫ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʚʽʜʩʪʘʥʽ, ʷʢʫ ʧʨʦʡʰʣʘ ʭʚʠʣʷ, ʘʤʧʣʽʪʫʜʘ 2
ʦʾ
 ʛʘʨʤʦ-

ʥʽʢʠ ʟʨʦʩʪʘʻ ʽ ʚʢʣʘʜ 2
ʦʾ
 ʛʘʨʤʦʥʽʢʠ ʫ ʟʘʛʘʣʴʥʠʡ ʨʫʭ ʭʚʠʣʽ (4.18) ʩʪʘʻ 

ʜʦʤʽʥʫʶʯʠʤ. ʍʚʠʣʷ ʧʦʯʠʥʘʻ ʨʫʭ ʷʢ 1
ʰʘ

 ʛʘʨʤʦʥʽʢʘ ʽ ʟʛʦʜʦʤ ʧʨʦʜʦʚʞʫʻ ʨʫʭ ʷʢ 

2
ʛʘ
 ʛʘʨʤʦʥʽʢʘ. ʊʘʢ ʚʽʜʙʫʚʘʻʪʴʩʷ ʛʝʥʝʨʘʮʽʷ 2

ʦʾ
 ʛʘʨʤʦʥʽʢʠ ʽ ʮʝ ʢʣʘʩʠʯʥʠʡ 

ʥʝʣʽʥʽʡʥʠʡ ʭʚʠʣʴʦʚʠʡ ʝʬʝʢʪ. 

ʄʝʪʦʜ ʦʙʤʝʞʝʥʥʷ ʥʘ ʛʨʘʜʽʻʥʪ ʟʤʽʱʝʥʥʷ ʧʦʣʷʛʘʻ ʫ ʚʚʝʜʝʥʥʽ ʚ ʥʝʣʽʥʽʡʥʝ 

ʭʚʠʣʴʦʚʝ ʨʽʚʥʷʥʥʷ ʟʤʽʥʥʦʾ ʬʘʟʦʚʦʾ ʰʚʠʜʢʦʩʪʽ ʭʚʠʣʽ, ʷʢʠʡ ʚʠʢʣʘʜʝʥʠʡ ʚ 

ʧʽʦʥʝʨʩʴʢʠʭ ʧʫʙʣʽʢʘʮʽʷʭ ʌʫ ʽ ʉʢʦʪʪʘ. ʎʝʡ ʤʝʪʦʜ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʨʠ ʘʥʘʣʽʟʽ 

ʥʝʣʽʥʽʡʥʠʭ ʭʚʠʣʴʦʚʠʭ ʨʽʚʥʷʥʴ ʩʪʦʩʦʚʥʦ ʭʚʠʣʴ ʟ ʧʦʦʜʠʥʦʢʠʤʠ ʧʨʦʬʽʣʷʤʠ, ʘʣʝ 

ʚʽʥ ʫʩʧʽʰʥʦ ʧʨʘʮʶʻ ʽ ʜʣʷ ʚʠʧʘʜʢʫ ʛʘʨʤʦʥʽʯʥʦʾ ʭʚʠʣʽ (ʭʚʠʣʽ ʟ ʧʝʨʽʦʜʠʯʥʠʤ 

ʧʨʦʬʽʣʝʤ). ɼʘʥʠʡ ʤʝʪʦʜ, ʜʦʢʣʘʜʥʦ ʨʦʟʛʣʷʥʫʪʠʡ ʚ 3.2.2.  

ɿʛʽʜʥʦ ʤʝʪʦʜʫ ʜʣʷ ʚʠʧʘʜʢʫ ʛʘʨʤʦʥʽʯʥʦʛʦ ʧʨʦʬʽʣʷ () ( )1 1cos LoF u k x ts w= -  

ʨʦʟʚô̫ ʟʦʢ (4.9) ʤʘʻ ʚʠʛʣʷʜ 

              ( ) ( ) ( ) ( )( ) ( )1 1
22 2

1 1 1 1, 1 2L L L Lik x v t ik x v t

o L L ou x t u e v t k u ea
- - - -

= -  .            (4.19)  

      ʆʪʨʠʤʘʥʝ ʥʘʙʣʠʞʝʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ (4.19) ʨʦʟʚôʷʟʢʫ ʨʽʚʥʷʥʥʷ  (4.9) ʦʧʠ-

ʩʫ̒ ʥʝʣʽʥʽʡʥʠʡ ʝʬʝʢʪ ï ʧʦʯʘʪʢʦʚʦ 1
ʰʘ

 ʛʘʨʤʦʥʽʢʘ ʜʦʧʦʚʥʶʻʪʴʩʷ ʧʦʨʦʜʞʝʥʦʶ 
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ʥʝʣʽʥʽʡʥʽʩʪʶ ʤʘʪʝʨʽʘʣʫ 2
ʦʶ

 ʛʘʨʤʦʥʽʢʦʶ. ɿ ʪʦʯʢʠ ʟʦʨʫ ʭʚʠʣʴʦʚʦʾ ʤʝʭʘʥʽʢʠ, 

ʥʘʷʚʥʽʩʪʴ 2
ʦʾ 
ʛʘʨʤʦʥʽʢʠ ʦʟʥʘʯʘʻ ʩʧʦʪʚʦʨʝʥʥʷ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʷ ʭʚʠʣʽ. ʊʘʢ  

ʝʚʦʣʶʮʽʦʥʫʻ ʭʚʠʣʷ ʽ ʟʛʦʜʦʤ ʜʦʤʽʥʫʻ 2
ʛʘ
  ʛʘʨʤʦʥʽʢʘ.  

ɼʘʣʽ ʨʦʟʛʣʷʥʝʤʦ ʩʫʪʥʦʩʪʽ ʥʦʚʦʛʦ ʥʝʣʽʥʽʡʥʦʛʦ ʭʚʠʣʴʦʚʦʛʦ ʝʬʝʢʪʫ ʜʣʷ 

ʛʘʨʤʦʥʽʯʥʦʾ ʭʚʠʣʽ [54]. ɿʙʝʨʝʤʦ ʨʘʟʦʤ ʬʦʨʤʫʣʠ  (4.17), (4.18), (4.19), ʷʢʽ, ʷʢ 

ʚʚʘʞʘʻʪʴʩʷ, ʦʧʠʩʫʶʪʴ ʛʝʥʝʨʘʮʽʶ 2
ʦʾ
 ʛʘʨʤʦʥʽʢʠ ʪʨʴʦʤʘ ʨʽʟʥʠʤʠ ʤʝʪʦʜʘʤʠ:    

ʄ1 (ʧʦʚʽʣʴʥʦ ʟʤʽʥʥʠʭ ʘʤʧʣʽʪʫʜ)  

                 
( ) ( )

( )
( )( ) ( )1 1

2 2

1 1 1

2

1 1

3
( , ) 1

2

2 3

2

i k x t i k x t

Lu x t Ae k e
A B C

A x
w w

l m

- -
è ø

= +é ù
é ùê ú

+ +
-

+
, 

ʄ2 (ʧʦʩʣʽʜʦʚʥʠʭ ʥʘʙʣʠʞʝʥʴ)     

             ( ) ( )
( )

( ) ( )2

1 1

21
1 1 1 1 1, .cos cos2

8 2
LL Lo ou x t

N
u k x t x u k k x tw w

l m

è ø
= é ù

é ùê ú

- + -
+

, 

ʄ3 (ʦʙʤʝʞʝʥʥʷ ʥʘ ʛʨʘʜʽʻʥʪ ʘʤʧʣʽʪʫʜʠ) 

                      ( ) ( ) ( ) ( )( ) ( )1 1
22 2

1 1 1 1, 1 2L L L Lik x v t ik x v t

o L L ou x t u e v t k u ea
- - - -

= -  

ʽ ʧʦʨʽʚʥʷʻʤʦ ʧʝʨʰʽ ʪʘ ʜʨʫʛʽ ʜʦʜʘʥʢʠ. 

ʇʝʨʰʽ ʜʦʜʘʥʢʠ ʻ ʽʜʝʥʪʠʯʥʠʤʠ ʽ ʦʧʠʩʫʶʪʴ ʧʝʨʰʫ ʛʘʨʤʦʥʽʢʫ. ɼʨʫʛʽ 

ʜʦʜʘʥʢʠ ʜʫʞʝ ʧʦʜʽʙʥʽ, ʘʣʝ ʥʝ ʽʜʝʥʪʠʯʥʽ ʽ ʾʭ ʜʦʮʽʣʴʥʦ ʟʘʧʠʩʘʪʠ ʚ ʙʽʣʴʰ  

ʫʥʽʬʽʢʦʚʘʥʦʤʫ ʚʠʛʣʷʜʽ. ʆʤʠʥʝʤʦ ʧʨʠ ʮʴʦʤʫ ʽʜʝʥʪʠʯʥʽ ʤʥʦʞʥʠʢʠ ʫ ʚʠʛʣʷʜʽ 

ʜʨʫʛʦʾ ʛʘʨʤʦʥʽʢʠ ʽ ʢʚʘʜʨʘʪʽʚ ʧʦʯʘʪʢʦʚʦʾ ʘʤʧʣʽʪʫʜʠ ʭʚʠʣʽ ʪʘ ʭʚʠʣʴʦʚʦʛʦ ʯʠʩʣʘ:                            

ʄ1:   
( ) ( )

( ) 1

2 2 33

2 2

A B C
x

l m

l m

+ + + +è øê ú-
+

 ,  ʄ2:   
( ) ( )

( ) 1

3 2 2 3

8 2

A B C
x

l m

l m

+ + + +è øê ú

+
,      

ʄ3:  
( ) ( )

( ) 1

3 2 2 3

4 2

A B C
x

l m

l m

+ + + +è øê ú-
+

.   

ʊʘʢʠʤ ʯʠʥʦʤ, ʫʥʽʬʽʢʦʚʘʥʽ ʤʥʦʞʥʠʢʠ ʻ ʧʦʩʪʽʡʥʠʤʠ ʜʣʷ ʚʠʙʨʘʥʦʛʦ ʤʘʪʝ-

ʨʽʘʣʫ,  ʤʘʶʪʴ ʨʽʟʥʽ ʟʥʘʢʠ ʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʤʽʞ ʩʦʙʦʶ ʤʥʦʞʥʠʢʦʤ.  
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ʆʮʽʥʠʤʦ ʧʦʨʷʜʦʢ ʤʥʦʞʥʠʢʘ 
( ) ( )

( )

3 2 2 3

4 2

A B Cl m

l m

+ + + +è øê ú-
+

. ʎʝʡ ʤʥʦʞ- 

ʥʠʢ ʜʣʷ ʧʝʨʝʚʘʞʥʦʾ ʙʽʣʴʰʦʩʪʽ ʨʝʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ (ʤʝʪʘʣʽʚ, ʩʧʣʘʚʽʚ, ʧʦʣʽʤʝ- 

ʨʽʚ) ʻ ʜʦʜʘʪʥʠʤ, ʦʩʢʽʣʴʢʠ ʚʠʨʘʟ ( )3A B C+ +  ʻ ʚʽʜʻʤʥʠʤ. ɺʽʥ ʪʝʞ ʧʝʨʝʚʠʱʫʻ 

ʧʦʩʪʽʡʥʽ ʃʷʤʝ ʥʘ ʧʦʨʷʜʦʢ ʽ ʪʦʤʫ  ʻ ʯʠʩʣʦʤ ʟ ʽʥʪʝʨʚʘʣʫ [10, 30]. ʍʚʠʣʴʦʚʝ 

ʯʠʩʣʦ ʜʣʷ ʚʢʘʟʘʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽ ʧʨʠ ʚʠʙʦʨʽ ʯaʩʪʦʪʠ ʟ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʜʽʘʧʘ-

ʟʦʥʫ 4 610 10w -  ʤʘʻ ʧʦʨʷʜʦʢ  ( ) 1 310 10L Lk vw= - .  ɺʽʜʧʦʚʽʜʥʦ, ʜʦʚʞʠʥʘ 

ʭʚʠʣʽ ʤʘʻ ʧʦʨʷʜʦʢ 1 310 10L - -- . ʇʦʯʘʪʢʦʚʘ ʘʤʧʣʽʪʫʜʘ ʭʚʠʣʽ ʟʚʠʯʘʡʥʦ ʚʠʙʠ-

ʨʘʻʪʴʩʷ ʚ ʜʽʘʧʘʟʦʥʽ 4 610 10ou - -- . 

ʇʨʝʜʩʪʘʚʠʤʦ ʨʦʟʚôʷʟʦʢ (4.17) ʫ ʚʠʛʣʷʜʽ, ʟʨʫʯʥʦʤʫ ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ ʚʝʣʠ-

ʯʠʥ ʘʤʧʣʽʪʫʜ ʧʝʨʰʦʾ ʪʘ ʜʨʫʛʦʾ ʛʘʨʤʦʥʽʢ 

        ( )
( ) ( )

( )
2

1 1 11 1

3 2 2 3
, ,

8 2
cos cos2o Lo

A B C
u x t u ku x

l m
s

l m
s

è ø+ + + +è øê ú= é ù
+é ùê ú

+         (4.20) 

ʜʝ 1Lk x ts w= - . 

ʌʦʨʤʫʣʘ (4.20) ʜʘʻ ʟʤʦʛʫ ʧʦʨʽʚʥʷʪʠ ʦʜʠʥʠʯʥʫ (1ʤ) ʘʤʧʣʽʪʫʜʫ 1
ʦʾ
 ʛʘʨ-

ʤʦʥʽʢʠ ʟ ʘʤʧʣʽʪʫʜʦʶ 2
ʦʾ
 ʛʘʨʤʦʥʽʢʠ, ʜʣʷ ʷʢʦʾ ʚʠʢʦʨʠʩʪʘʻʤʦ ʟʘʧʠʩ ʯʝʨʝʟ ʩʝʨʝʜ-

ʥʽʡ ʧʦʨʷʜʦʢ ʾʾ ʚʝʣʠʯʠʥʠ  10
-1
 . ʆʪʞʝ, ʱʦʙ ʜʨʫʛʽʡ ʘʤʧʣʽʪʫʜʽ ʜʦʩʷʛʥʫʪʠ ʚʝʣʠʯʠ-

ʥʠ ʘʤʧʣʽʪʫʜʠ ʧʝʨʰʦʾ ʛʘʨʤʦʥʽʢʠ, ʭʚʠʣʷ ʧʦʚʠʥʥʘ ʧʨʦʡʪʠ ʚʽʜʩʪʘʥʴ 10 ʤ, ʱʦ 

ʩʢʣʘʜʘʻ ʪʠʩʷʯʫ ʜʦʚʞʠʥ ʭʚʠʣʽ. ɼʣʷ ʜʦʤʽʥʫʚʘʥʥʷ ʜʨʫʛʦʾ ʛʘʨʤʦʥʽʢʠ ʧʦʪʨʽʙʥʠʡ 

ʱʝ ʪʘʢʠʡ ʞʝ ʰʣʷʭ. ʎʝʡ ʧʨʠʢʣʘʜ ʟʘʩʚʽʜʯʫʻ ʩʫʪʪʻʚʠʡ ʚʧʣʠʚ ʚʠʙʦʨʫ ʧʘʨʘʤʝʪʨʽʚ 

ʤʘʪʝʨʽʘʣʫ ʽ ʭʚʠʣʽ ʥʘ ʚʠʷʚʣʝʥʥʷ ʜʦʤʽʥʫʚʘʥʥʷ ʚʠʨʘʟʫ ʟ ʜʨʫʛʦʶ ʛʘʨʤʦʥʽʢʦʶ.  

ɿʘʧʠʩʘʥʽ ʚʠʱʝ ʤʽʨʢʫʚʘʥʥʷ ʩʢʣʘʜʘʶʪʴ ʧʽʜʩʪʘʚʫ ʜʣʷ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʦʛʦ 

ʪʚʝʨʜʞʝʥʥʷ, ʱʦ ʧʨʠ ʧʦʰʠʨʝʥʥʽ 1
ʦʾ
 ʛʘʨʤʦʥʽʢʠ ʟ ʯʘʩʦʤ ʚʦʥʘ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʫ 

2
ʛʫ
. ʇʨʠ ʮʴʦʤʫ ʘʢʮʝʥʪʫʻʪʴʩʷ ʫʚʘʛʘ ʥʘ ʬʘʢʪʽ ʟʙʽʣʴʰʝʥʥʷ ʘʤʧʣʽʪʫʜʥʦʛʦ 

ʤʥʦʞʥʠʢʘ ʧʝʨʝʜ 2
ʦʶ

 ʛʘʨʤʦʥʽʢʦʶ. 

ʎʝ ʚʠʛʣʷʜʘʻ ʜʠʚʥʦ, ʘʣʝ ʥʽʭʪʦ ʥʝ ʘʢʮʝʥʪʫʚʘʚ ʫʚʘʛʫ ʥʘ ʪʦʤʫ, ʱʦ ʜʨʫʛʠʡ 

ʜʦʜʘʥʦʢ ʫ (4.20) ʤʽʩʪʠʪʴ ʬʫʥʢʮʽʶ ( )1 1cos2 Lx k x tw- . ɯ ʚʦʥʘ ʚʞʝ ʻ ʜʝʬʦʨʤʦ-

ʚʘʥʦʶ 2
ʦʶ

 ʛʘʨʤʦʥʽʢʦʶ. 
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      ɺʠʙʝʨʝʤʦ ʜʣʷ ʧʨʠʢʣʘʜʫ ʬʦʨʤʫʣʫ (4.20) ʟ ʦʩʝʨʝʜʥʝʥʠʤ ʟʥʘʯʝʥʥʷʤ ʤʥʦʞ-

ʥʠʢʘ ʧʝʨʝʜ 2
ʦʶ

 ʛʘʨʤʦʥʽʢʦʶ 

                          ( ) ( ) ( )1 1 1 1 1 1, .cos 0,1 cos2L Lou x t u k x t x k x tw wè ø= ê ú- + -         (4.21) 

ʉʧʦʯʘʪʢʫ ʨʦʟʛʣʷʥʝʤʦ ʧʨʦʩʪʠʡ ʧʨʠʢʣʘʜ, ʜʝ ʧʦʢʘʞʝʤʦ ʛʨʘʬʽʯʥʦ ʜʝʬʦʨʤʘ- 

ʮʽʶ 2
ʦʾ
 ʛʘʨʤʦʥʽʢʠ.  

ʅʘ ʨʠʩ. 4.23ʘ ʟʦʙʨʘʞʝʥʽ ʛʨʘʬʽʢʠ ʧʨʷʤʦʾ ʣʽʥʽʾ 
10,02y x= , 1

ʦʾ
 1cosx  ʽ 2

ʦ ʾ

10,2cos2x  ʛʘpʤʦʥʽʢ ʥʘ ʧʨʦʤʽʞʢʫ20;2 10x p -è ø= Öê ú(ʦʜʥʦʤʫ ʧʝʨʽʦʜʽ 1
ʦʾ
 ʛʘʨʤʦʥʽʢʠ).  

ʈʠʩ. 4.23ʙ ʚʽʜʧʦʚʽʜʘʻ ʧʝʨʰʦʤʫ ʧʝʨʽʦʜʫ 2
ʦ ʾ
ʛʘʨʤʦʥʽʢʠ ʽ ʤʽʩʪʠʪʴ ʜʚʘ ʛʨʘ-

ʬʽʢʠ ï ʥʝʜʝʬʦʨʤʦʚʘʥʦʾ 10,2cos2x  ʽ ʜʝʬʦʨʤʦʚʘʥʦʾ 110,2 cos2xx  ʛʘʨʤʦʥʽʢ. ɼʝ 

ʚʠʷʚʣʷʻʪʴʩʷ ʚʽʜʤʽʥʥʽʩʪʴ ʤʽʞ ʛʨʘʬʽʢʘʤʠ - ʷʢ ʷʢʽʩʥʘ, ʪʘʢ ʽ ʢʽʣʴʢʽʩʥʘ. 

ɻʨʘʬʽʢ 4.23ʚ ʚʽʜʧʦʚʽʜʘʻ ʬʦʨʤʫʣʽ (4.21) ʽ ʪʝʞ ʩʪʦʩʫʻʪʴʩʷ ʣʠʰʝ ʧʝʨʰʦʛʦ 

ʧʝʨʽʦʜʫ1
ʦʾ
 ʛʘʨʤʦʥʽʢʠ. ʅʠʞʥʽʡ ʛʨʘʬʽʢ ʧʦʢʘʟʫʻ ʧʦʯʘʪʢʦʚʠʡ ʧʨʦʬʽʣʴ ʚʝʨʭʥʽʡ ï 

ʜʝʬʦʨʤʦʚʘʥʠʡ. ʊʫʪ ʙʽʣʴʰ ʥʘʛʣʷʜʥʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʝʩʠʤʝʪʨʠʯʥʝ ʜʝʬʦʨʤʫ-

ʚʘʥʥʷ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʷ ʜʣʷ ʨʦʟʚôʷʟʢʫ (4.21). 

 
ʈʠʩ. 4.23ʘ. ʇʨʦʬʽʣʽ ʧʽʩʣʷ ʧʨʦʭʦʜʞʝʥʥʷ ʦʜʥʦʛʦ ʧʝʨʽʦʜʫ ʧʝʨʰʦʾ ʛʘʨʤʦʥʽʢʠ 

(ʚʝʨʭʥʽʡ ʛʨʘʬʽʢ) ʜʨʫʛʦʾ ʛʘʨʤʦʥʽʢʠ (ʥʠʞʥʽʡ ʛʨʘʬʽʢ) ʪʘ ʧʨʷʤʦʾ ʣʽʥʽʾ. 

 
ʈʠʩ. 4.23ʙ. ʇʨʦʬʽʣʽ ʧʽʩʣʷ ʧʨʦʭʦʜʞʝʥʥʷ ʦʜʥʦʛʦ 

 ʧʝʨʽʦʜʫ ʜʨʫʛʦʾ ʛʘʨʤʦʥʽʢʠ (ʚʝʨʭʥʽʡ ʛʨʘʬʽʢ  

ʚʽʜʧʦʚʽʜʘʻ ʜʝʬʦʨʤʦʚʘʥʽʡ ʛʘʨʤʦʥʽʮʽ ʘ ʥʠʞʥʽʡ ï ʥʝ ʜʝʬʦʨʤʦʚʘʥʽʡ).  
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ʈʠʩ. 4.23ʚ. ʇʨʦʬʽʣʴ ʭʚʠʣʽ ʧʽʩʣʷ ʧʨʦʭʦʜʞʝʥʥʷ ʦʜʥʦʛʦ ʧʝʨʽʦʜʫ ʧʝʨʰʦʾ 

 ʛʘʨʤʦʥʽʢʠ (ʚʝʨʭʥʽʡ ʛʨʘʬʽʢ ʚʽʜʧʦʚʽʜʘʻ ʜʝʬʦʨʤʦʚʘʥʦʤʫ ʧʨʦʬʽʣʶ  

ʘ ʥʠʞʥʽʡ ï ʧʦʯʘʪʢʦʚʦʤʫ ʧʨʦʬʽʣʶ) (ʨʦʟʚ'ʷʟʦʢ 4.21) 

ʅʘ ʨʠʩ. 4.24(ʘ,ʙ) ʟʦʙʨʘʞʝʥʽ ʛʨʘʬʽʢʠ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʬʦʨʤʫʣʽ (4.20) ʽ 

ʚʞʝ ʨʝʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʢʦʤʧʦʟʠʪʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʽ ʜʦʚʞʠʥʽ ʭʚʠʣʽ 0,018. ʅʘ 

ʛʨʘʬʽʢʫ ʨʠʩ. 4.24ʘ ʟʦʙʨʘʞʝʥʠʡ ʧʦʯʘʪʢʦʚʠʡ ʧʨʦʬʽʣʴ ʭʚʠʣʽ (ʧʨʦʬʽʣʴ 1
ʦʾ
 ʛʘʨ-

ʤʦʥʽʢʠ) ʟ ʟʘʜʘʥʦʶ ʘʤʧʣʽʪʫʜʦʶ ʽ ʜʦʚʞʠʥʦʶ ʭʚʠʣʽ. ʅʘ ʛʨʘʬʽʢʘʭ ʨʠʩ. 4.24ʙ 

ʧʦʢʘʟʘʥʽ ʧʦʯʘʪʢʦʚʠʡ ʧʨʦʬʽʣʴ ʽ ʧʨʦʬʽʣʴ ʭʚʠʣʽ, ʜʝ ʚʨʘʭʦʚʘʥʽ ʧʝʨʰʝ ʽ ʜʨʫʛʝ 

ʥʘʙʣʠʞʝʥʥʷ ʧʨʠ ʧʨʦʭʦʜʞʝʥʥʽ ʭʚʠʣʝʶ 25 ʜʦʚʞʠʥ ʭʚʠʣʽ.  

      

ʈʠʩ. 4.24ʘ. ʇʦʯʘʪʢʦʚʠʡ ʛʘʨʤʦʥʽʯʥʠʡ ʧʨʦʬʽʣʴ ʧʽʩʣʷ ʧʨʦʭʦʜʞʝʥʥʷ ʭʚʠʣʝ ʁ

ʦʜʥʦʛʦ ʧʝʨʽʦʜʫ ʧʝʨʰʦʾ ʛʘʨʤʦʥʽʢʠ  
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ʈʠʩ. 4.24ʙ. ʇʨʦʬʽʣʴ ʛʘʨʤʦʥʽʯʥʦʾ ʭʚʠʣʽ ʧʽʩʣʷ ʧʨʦʭʦʜʞʝʥʥʷ 25 ʜʦʚʞʠʥ ʭʚʠʣʽ 

(ʨʦʟʚʷʟʦʢ 4.20) (ʚʝʨʭʥʽʡ ʛʨʘʬʽʢ ʚʽʜʧʦʚʽʜʘʻ ʜʝʬʦʨʤʦʚʘʥʦʤʫ ʧʨʦʬʽʣʶ ʘ ʥʠʞʥʽʡ 

ï ʧʦʯʘʪʢʦʚʦʤʫ ʧʨʦʬʽʣʶ) 

ʇʨʠ ʘʥʘʣʽʟʽ ʢʽʣʴʢʽʩʥʦʾ ʚʽʜʤʽʥʥʦʩʪʽ ʩʣʽʜ ʧʨʠʡʥʷʪʠ ʜʦ ʫʚʘʛʠ, ʱʦ ʟʘʜʘʥʽ 

ʤʘʩʪhʘʙʠ ʥʘ ʦʩʷʭ ʢʦʦʨʜʠʥʘʪ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʥʘ ʧʦʨʷʜʢʠ.  

      ʆʩʥʦʚʥʝ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦ ʥʘʩʧʨʘʚʜʽ ʜʨʫʛʠʡ ʜʦʜʘʥʦʢ ʚ 

(4.20) ʚʥʦʩʠʪʴ ʟʤʽʥʫ ʚ ʧʨʦʬʽʣʴ 1
ʦʾ
 ʛʘʨʤʦʥʽʢʠ. ʎʷ ʟʤʽʥʘ ʚʚʦʜʠʪʴ ʥʝʩʠʤʝʪʨʽʶ 

ʩʪʦʩʦʚʥʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʽ ʚʝʨʪʠʢʘʣʴʥʦʾ ʦʩʝʡ ʽ ʚʠʢʣʠʢʘʥʘ ʪʘʢʦʶ ʞ ʥʝʩʠʤʝʪ-

ʨʽʻʶ ʜʝʬʦʨʤʦʚʘʥʦʾ 2
ʦʾ
 ʛʘʨʤʦʥʽʢʠ.  ɺʝʨʪʠʢʘʣʴʥʘ ʥʝʩʠʤʝʪʨʽʷ ʤʦʞʝ ʙʫʪʠ ʩʧʦʩʪʝ-

ʨʝʞʝʥʘ ʚʞʝ ʥʘ ʧʝʨʰʦʤʫ ʧʝʨʽʦʜʽ, ʢʦʣʠ ʘʤʧʣʽʪʫʜʘ ʢʨʘʡʥʴʦʛʦ ʣʽʚʦʛʦ ʛʦʨʙʘ ʟʘʣʠ-

ʰʘʻʪʴʩʷ ʥʝʟʤʽʥʥʦʶ, ʘ ʘʤʧʣʽʪʫʜʘ ʢʨʘʡʥʴʦʛʦ ʧʨʘʚʦʛʦ ʟʨʦʩʪʘʻ ʥʘ ʧʝʚʥʫ ʚʝʣʠ-

ʯʠʥʫ (ʛʦʨʙ ʧʽʜʥʽʤʘʻʪʴʩʷ ʚʚʝʨʭ).  ɻʦʨʠʟʦʥʪʘʣʴʥʘ ʚʠʷʚʣʷʻʪʴʩʷ ʫ ʪʦʤʫ, ʱʦ ʣʽʚʽ ʽ 

ʧʨʘʚʽ ʩʭʠʣʠ ʛʦʨʙʽʚ ʜʝʬʦʨʤʫʶʪʴʩʷ ʧʦ-ʨʽʟʥʦʤʫ ï ʧʨʘʚʽ ʩʪʘʶʪʴ ʙʽʣʴʰ ʧʦʭʠʣʠʤʠ. 

ʂʨʽʤ ʪʦʛʦ, ʥʫʣʽ ʟʤʽʱʫʶʪʴʩʷ ʚʣʽʚʦ. 

ʆʪʞʝ, ʨʦʟʚôʷʟʢʠ , ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʪʨʴʦʤ ʤʝʪʦʜʘʤ ʥʘʙʣʠʞʝʥʦʛʦ ʘʥʘʣʽʟʫ 

ʥʝʣʽʥʽʡʥʦʛʦ ʭʚʠʣʴʦʚʦʛʦ ʨʽʚʥʷʥʥʷ, ʰʦ ʦʧʠʩʫʻ ʝʚʦʣʶʮʽʶ ʛʘʨʤʦʥʽʯʥʦʾ ʧʣʦʩʢʦʾ 

ʧʦʟʜʦʚʞʥʦʾ ʭʚʠʣʽ ʧʨʠ ʾʾ ʧʦʰʠʨʝʥʥʽ ʚ ʢʚʘʜʨʘʪʠʯʥʦ ʥʝʣʽʥʽʡʥʦ ʧʨʫʞʥʦʤʫ 

ʤʘʪʝʨʽʘʣʽ, ʚʠʷʚʣʷʶʪʴ ʥʦʚʠʡ ʥʝ ʦʧʠʩʘʥʠʡ  ʽ ʥʝ ʢʦʤʝʥʪʦʚʘʥʠʡ ʨʘʥʽʰʝ ʥʝʣʽ-

ʥʽʡʥʠʡ ʭʚʠʣʴʦʚʠʡ ʝʬʝʢʪ ï ʥʝʩʠʤʝʪʨʠʯʥʝ ʜʝʬʦʨʤʫʚʘʥʥʷ ʧʨʦʬʽʣʷ 2
ʦʾ
 ʛʘʨʤʦʥʽʢʠ 

ʷʢ ʚʽʜʥʦʩʥʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ, ʪʘʢ ʽ ʚʝʨʪʠʢʘʣʴʥʦʾ ʦʩʝʡ. ɺʽʜʧʦʚʽʜʥʦ, ʮʝʡ ʝʬʝʢʪ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʽ ʚ ʝʚʦʣʶʮʽʾ 1
ʦʾ
 ʛʘʨʤʦʥʽʢʠ ï ʾʾ ʧʦʯʘʪʢʦʚʠʡ ʩʠʤʝʪʨʠʯʥʠʡ ʧʨʦ-

ʬʽʣɹ ʪʨʘʥʩʬʦʨʤʫʻʪʴʩʷ ʚ ʥʝʩʠʤʝʪʨʠʯʥʠʡ ʧʨʦʬʽʣʴ, ʷʢʠʡ ʚʠʷʚʣʷʻ ʪʝʥʜʝʥʮʽʶ ʜʦ 

ʫʪʚʦʨʝʥʥʷ ʥʝʩʠʤʝʪʨʠʯʥʦ ʜʝʬʦʨʤʦ-ʚʘʥʦʛʦ ʧʨʦʬʽʣʷ 2
ʦʾ
 ʛʘʨʤʦʥʽʢʠ. 
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ʆʩʥʦʚʥʠʡ ʚʠʩʥʦʚʦʢ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʷʢ ʪʝʦʨʝʪʠʯʥʦʛʦ, ʪʘʢ ʽ 

ʯʠʩʣʦʚʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʧʦʙʫʜʦʚʠ ʩʮʝʥʘʨʽʾʚ ʝʚʦʣʶʮʽʾ ʛʘʨʤʦʥʽʯʥʦʾ ʭʚʠʣʽ ʟʘʩʚʽʜ-

ʯʫʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʙʦʭ ʤʝʪʦʜʽʚ ʚ ʨʘʤʢʘʭ ʧʝʨʰʠʭ ʪʨʴʦʭ 

ʥʘʙʣʠʞʝʥʴ, ʘ ʪʘʢʦʞ ʜʝʤʦʥʩʪʨʫʶʪʴ ʨʷʜ ʥʝʣʽʥʽʡʥʠʭ ʭʚʠʣʴʦʚʠʭ ʝʬʝʢʪʽʚ: 

ʫʪʚʦʨʝʥʥʷ ʜʚʦʭ ʛʦʨʙʽʚ ʟʘʤʽʩʪʴ ʦʜʥʦʛʦ, ʪʘ ʩʫʪʪʻʚʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ 

ʘʤʧʣʽʪʫʜʠ. 
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ʈʆɿɼɯʃ 5 

ʊɽʆʈɽʊʀʏʅʀʁ ʊɸ ʏʀʉʃʆɺʀʁ ɸʅɸʃɯɿ ɽɺʆʃʖʎɯɰ ʅɽʃɯʅɯʁʅʆ 

ʇʈʋɾʅʆɰ ʇʆʆɼʀʅʆʂʆɰ  ʇʃʆʉʂʆɰ ʇʆɿɼʆɺɾʅʆɰ ʍɺʀʃɯ ɿɸ 

ɼʆʇʆʄʆɻʆʖ ʄɽʊʆɼʋ ʆɹʄɽɾɽʅʅʗ ʅɸ ɻʈɸɼɯɭʅʊ ɿʄɯʑɽʅʅʗ 

(ʇɽʈʐɯ ʊʈʀ ʅɸɹʃʀɾɽʅʅʗ) 

 

5.1. ʊʝʦʨʝʪʠʯʥʠʡ ʪʘ ʯʠʩʣʦʚʠʡ ʘʥʘʣʽʟ ʧʣʦʩʢʦʾ ʧʦʟʜʦʚʞʥʦʾ ʧʦʦʜʠʥʦʢʦʾ 

ʭʚʠʣʽ ʟ ʧʨʦʬʽʣʝʤ ʫ ʚʠʛʣʷʜʽ ʬʫʥʢʮʽʾ ɻʘʫʩʩʘ (ʭʚʠʣʽ ɻʘʫʩʩʘ) ʟʘ  

ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ ʦʙʤʝʞʝʥʥʷ ʥʘ ʛʨʘʜʽʻʥʪ ʟʤʽʱʝʥʥʷ (ʧʝʨʰʽ ʪʨʠ 

ʥʘʙʣʠʞʝʥʥʷ) 

 

5.1.1. ʅʝʣʽʥʽʡʥʘ ʭʚʠʣʷ ɻʘʫʩʩʘ. ɸʥʘʣʽʟ ʥʘ ʦʩʥʦʚʽ ʤʝʪʦʜʫ ʦʙʤʝʞʝʥʥʷ ʥʘ 

ʛʨʘʜʽʻʥʪ ʟʤʽʱʝʥʥʷ ʜʣʷ ʧʝʨʰʠʭ ʪʨʴʦʭ ʥʘʙʣʠʞʝʥʴ. ʆʩʥʦʚʥʽ ʬʦʨʤʫʣʠ 

ʆʩʥʦʚʥʠʤ ʥʝʣʽʥʽʡʥʠʤ ʭʚʠʣʴʦʚʠʤ ʨʽʚʥʷʥʥʷʤ [126] ʫ ʮʽʡ ʟʘʜʘʯʽ ʻ ʨʽʚʥʷʥʥʷ  

             ( )1, 1,11 1 1,11 1,12ttu u N u ur l m- + = ,   ʘʙʦ   ( ) ( )
2

1, 1,11 1 1,11 1,1tt Lu v u N u ur- = , 

ʜʝ ( )2Lv l m r= +  .  

ɼʘʣʽ ʤʝʪʦʜ ʦʙʤʝʞʝʥʥʷ ʥʘ ʛʨʘʜʽʻʥʪ  ʟʤʽʱʝʥʥʷ ʥʘʟʠʚʘʪʠʤʝʤʦ ʤʝʪʦʜʦʤ 2.      
 

ʗʢ ʚʢʘʟʘʥʦ ʚ ʧ. 3.2.2 ʨʦʟʚóʷʟʦʢ ʚʢʘʟʘʥʦʛʦ ʚʠʱʝ ʥʝʣʽʥʽʡʥʦʛʦ ʭʚʠʣʴʦʚʦʛʦ 

ʨʽʚʥʷʥʥʷ ʜʣʷ ʚʠʧʘʜʢʫ ʜʦʚʽʣʴʥʦʛʦ ʧʦʦʜʠʥʦʢʦʛʦ ʧʨʦʬʽʣʷ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʧʝʨ-

ʰʦʛʦ ʽ ʜʨʫʛʦʛʦ ʥʘʙʣʠʞʝʥʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ 2 ʻ ʪʘʢʠʤ: 

                              () ()
2(1 2)

11

1
( , )

2
Lu x t F v t Fs a s+ ¡= - è øê ú                            (5.1) 

  ɿ ʚʨʘʭʫʚʘʥʥʷʤ ʧʝʨʰʦʛʦ, ʜʨʫʛʦʛʦ ʽ ʪʨʝʪʴʦʛʦ ʥʘʙʣʠʞʝʥʴ [131-133] 

ʨʦʟʚô̫ ʟʦʢ ʤʘʪʠʤʝ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ: 
 

              () () ()
2 3(1 2 3) 2

11

1 1
( , )

2 8
L Lu x t F v t F v t Fs a s a s+ + ¡ ¡= - -è ø è øê ú ê ú           (5.2) 

ɼʘʣʽ ʟʘ ʤʝʪʦʜʦʤ 2 ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʟʘʜʘʯʘ ʧʨʦ ʭʚʠʣʶ ɻʘʫʩʩʘ  (ʭʚʠʣʶ  ʟ ʜʟʚʽ-

ʥʦʧʦʜʽʙʥʠʤ  ʯʠ ʛʦʨʙʦʧʦʜʽʙʥʠʤ ʧʨʦʬʽʣʝʤ) 
20 /2

1 1( )u u ess -= , ʜʝ 
0

1u -ʧʦʯʘʪʢʦʚʘ 

ʘʤʧʣʽʪʫʜʘ ʭʚʠʣʽ ʽ ( )1 La x ts n= - -ʬʘʟʘ ʭʚʠʣʽ.  
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ʆʪʞʝ, ʧʦʯʘʪʢʦʚʠʡ ʧʨʦʬʽʣʴ ɻʘʫʩʩʘ ʤʘʻ ʚʠʛʣʷʜ 

                                         
( )

22
1 2

(1) 0

1 1 1( , ) .
La x t

u x t u e
nè ø- -

é ùê ú=                                       (5.3) 

ʊʦʜʽ ʬʦʨʤʫʣʘ (5.1), ʜʣʷ ʧʝʨʰʦʛʦ ʽ ʜʨʫʛʦʛʦ ʥʘʙʣʠʞʝʥʴ ʟ ʫʨʘʭʫʚʘʥʥʷʤ (5.3)  

ʧʨʠʡʤʘʻ ʚʠʛʣʷʜ 

      
( )

( )( )
( )

2 22 2

1 1
2/2 2(1 2) 0 2 0

1 1 1 11

1
( , )

2

L La x v t a x v t

L Lu x t u e v ta x v t u ea
è ø è ø- - - -+ ê ú ê ú= - -    (5.4) 

            ʌʦʨʤʫʣʘ (5.2) ʜʣʷ ʧʝʨʰʦʛʦ, ʜʨʫʛʦʛʦ ʽ ʪʨʝʪʴʦʛʦ ʥʘʙʣʠʞʝʥʴ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

(5.3)  ʧʨʠʡʤʘʻ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ: 

       

( )
( )( )

( )

( )( )
( )

2 22 2

1 1

22

1

2/2 2(1 2 3) 0 2 0
1 1 1 11

3 3 /232 3 0
1 1

1
( , )

2

1

8

L L

L

a x v t a x v t

L L

a x v t

L L

u x t u e v ta x v t u e

v ta x v t u e

a

a

è ø è ø- - - -+ + ê ú ê ú

è ø- -
ê ú

= - - +

+ -

  (5.5) 

ʇʦʨʽʚʥʷʥʥʷ ʨʦʟʚóʷʟʢʽʚ (5.4) ʽ (5.5) ʧʦʢʘʟʫʻ, ʱʦ ʥʘʷʚʥʽʩʪʴ ʪʨʝʪʴʦʛʦ 

ʜʦʜʘʥʢʘ ʟʤʽʥʶʻ ʷʢʽʩʥʫ ʢʘʨʪʠʥʫ ʝʚʦʣʶʮʽʾ ʭʚʠʣʽ. ʇʝʨʰ ʟʘ ʚʩʝ, ʪʨʝʪʽʡ ʜʦʜʘʥʦʢ 

ʜʦʙʘʚʣʷʻ ʜʦ ʽʩʥʫʶʯʠʭ 1-ʦʾ ʪʘ 2-ʦʾ ñʛʘʨʤʦʥʽʢò ʪʨʝʪʶ ʽ ʪʠʤ ʩʘʤʠʤ ʟʤʽʥʶʻ 

ʩʠʤʝʪʨʠʯʥʠʡ ʧʨʦʬʽʣʴ ʭʚʠʣʽ ʥʘ ʥʝʩʠʤʝʪʨʠʯʥʠʡ. 

ɿʘʫʚʘʞʠʤʦ, ʱʦ ʬʫʥʢʮʽʾ 
( )

22

1 /2La x v t
e
- -

,
( )

22
1 La x t

e
n- -

, 
( )

22

13 /2La x v t
e
- -

 ʤʦʞʥʘ ʚʚʘ-

ʞʘʪʠ ʧʝʨʰʦʶ, ʜʨʫʛʦʶ ʪʘ ʪʨʝʪʴʦʶ ʛʘʨʤʦʥʽʢʘʤʠ ʜʦʩʠʪʴ ʫʤʦʚʥʦ, ʧʨʦʪʝ ʩʪʨʫʢ-

ʪʫʨʘ ʥʘʙʣʠʞʝʥʦʛʦ ʨʦʟʚôʷʟʢʫ (5.5) ʜʦʩʠʪʴ ʩʭʦʞʘ ʥʘ ʩʪʨʫʢʪʫʨʫ ʥʘʙʣʠʞʝʥʦʛʦ 

ʨʦʟʚôʷʟʢʫ (4.8) ʱʦʜʦ ʛʘʨʤʦʥʽʯʥʦʾ ʭʚʠʣʽ ʚ ʨʘʤʢʘʭ ʧʝʨʰʠʭ ʪʨʴʦʭ ʥʘʙʣʠʞʝʥʴ.  

 

5.1.2. ɺʣʘʩʪʠʚʦʩʪʽ ʤʘʪʝʨʽʘʣʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʘʥʽ ʧʨʠ ʯʠʩʣʦʚʦʤʫ ʘʥʘʣʽʟʽ 

ɺʠʙʝʨʝʤʦ ʜʚʘ ʤʝʪʘʣʝʚʽ ʢʦʤʧʦʟʠʪʥʽ ʤʘʪʝʨʽʘʣʠ (ʤʘʪʨʠʮʷ ï ʘʣʶʤʽʥʽʡ, ʥʘ-

ʧʦʚʥʶʚʘʯ ï ʚʦʣʴʬʨʘʤ) ʟ ʤʝʭʘʥʽʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ (ʩʠʩʪʝʤʘ ʉɯ) [1, 9, 20, 23, 

39, 40]: 

ʄʘʪʝʨʽʘʣ 51 (ʦʙ'ʻʤʥʠʡ ʚʤʽʩʪ ʤʘʪʨʠʮʽ ʜʦʨʽʚʥʶʻ 0,8) ï 

40,594 10r= Ö ;   
10 105,59 10 ; 3,26 10 ;l m= Ö = Ö  

11 11 110,658 10 ; 2,18 10 ; 4,35 10A B C=- Ö =- Ö =- Ö; 
34,515 10Ln= Ö ;  16,072a=- . 
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ʄʘʪʝʨʽʘʣ 52 (ʦʙ'ʻʤʥʠʡ ʚʤʽʩʪ ʤʘʪʨʠʮʽ ʜʦʨʽʚʥʶʻ 0,6) ï 

40,918 10r= Ö ;  
10 1011,6 10 ; 0,721 10 ;l m= Ö = Ö 

11 11 111,33 10 ; 4,45 10 ; 9,5 10 ;A B C=- Ö =- Ö =- Ö  
33,769 10Ln= Ö ;  34,08.a=-  

ʜʝ r-ʛʫʩʪʠʥʘ ʤʘʪʝʨʽʘʣʫ, ,  l m - ʧʨʫʞʥʽ ʧʦʩʪʽʡʥʽ ʃʷʤʝ (ʧʦʩʪʽʡʥʽ ʜʨʫʛʦʛʦ ʧʦ-

ʨʷʜʢʫ), ,  ,  A B C - ʧʨʫʞʥʽ ʧʦʩʪʽʡʥʽ ʄʫʨʥʘˇʘʥʘ (ʧʦʩʪʽʡʥʽ ʪʨʝʪʴʦʛʦ ʧʦʨʷʜʢʫ), 
Ln - 

ʰʚʠʜʢʽʩʪʴ ʭʚʠʣʽ ʽ ( )1 2Na l m= +è øê ú.  

         ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʛʘʨʤʦʥʽʯʥʦʾ ʭʚʠʣʽ, ʷʢʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʦʯʘʪʢʦʚʦʶ ʯʘʩ- 

ʪʦʪʦʶ ʪʘ ʭʚʠʣʴʦʚʠʤ ʯʠʩʣʦʤ, ʧʦʦʜʠʥʦʢʘ ʜʚʽʥʦʧʦʜʽʙʥʘ ʭʚʠʣʷ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʧʘʨʘʤʝʪʨʦʤ ʘ , ʷʢʠʡ ʚʠʟʥʘʯʘʻ ʜʦʚʞʠʥʫ ʧʽʜʦʰʚʠ ʭʚʠʣʽ ʟʘ ʬʦʨʤʫʣʦʶ ( )1/ as=  

ʟʘ ʧʨʘʚʠʣʦʤ ç3sè ʜʣʷ ʬʫʥʢʮʽʾ ɻʘʫʩʩʘ (ʜʦʚʞʠʥʘ ʧʽʜʦʰʚʠ ʧʨʦʬʽʣʶ ʜʦʨʽʚʥʶʻ 

6s). ɼʣʷ ʜʘʥʠʭ ʜʚʦʭ ʤʘʪʝʨʽʘʣʽʚ ʧʦʯʘʪʢʦʚʽ ʧʽʜʦʰʚʠ ʚʠʙʨʘʥʽ ʦʜʥʘʢʦʚʠʤʠ 

0,037L= . 

 

5.1.3. ʏʠʩʣʦʚʠʡ ʘʥʘʣʽʟ ʭʚʠʣʽ ɻʘʫʩʩʘ (ʟʘʩʪʦʩʦʚʘʥʦ ʤʝʪʦʜ 2 ʽ ʚʨʘʭʦʚʘʥʦ 

ʧʝʨʰʽ ʪʨʠ ʥʘʙʣʠʞʝʥʥʷ) 

 ɿʘ ʬʦʨʤʫʣʘʤʠ (5.3) (1-ʰʝ ʥʘʙʣʠʞʝʥʥʷ), (5.4) (1-ʰʝ + 2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ) 

ʪʘ (5.5) (1-ʰʝ + 2-ʛʝ + 3-ʪʻ ʥʘʙʣʠʞʝʥʥʷ) ʧʦʙʫʜʦʚʘʥʽ ʜʚʦʚʠʤʽʨʥʽ ʛʨʘʬʽʢʠ ñʟʤʽ-

ʱʝʥʥʷ 
1u  ï ʧʨʦʡʜʝʥʘ ʭʚʠʣʝʶ ʚʽʜʩʪʘʥʴ 

1xò. ɺʩʴʦʛʦ ʨʦʟʛʣʷʥʫʪʦ 2 ʥʘʙʦʨʠ (2 

ʤʘʪʝʨʽʘʣʠ), ʜʣʷ ʦʜʥʦʛʦ ʚʘʨʽʘʥʪʫ ʜʦʚʞʠʥʠ ʧʽʜʦʰʚʠ ʭʚʠʣʽ ʪʘ ʧʦʯʘʪʢʦʚʦʾ 

ʤʘʢʩʠʤʘʣʴʥʦʾ ʘʤʧʣʽʪʫʜʠ. ʂʦʞʝʥ ʥʘʙʽʨ ʚʢʣʶʯʘʻ ʛʨʘʬʽʢʠ ʟ ʜʚʦʤʘ ʧʨʦʬʽʣʷʤʠ. ʋ 

ʢʦʞʥʦʤʫ ʥʘʙʦʨʽ ʧʝʨʰʠʡ ʛʨʘʬʽʢ ʧʦʢʘʟʫʻ ʚʠʛʣʷʜ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʷ, ʘ ʽʥʰʽ 

ʛʨʘʬʽʢʠ, ʦʙôʻʜʥʘʥʽ ʫ ʪʨʠ ʛʨʫʧʠ. ʂʦʞʥʘ ʛʨʫʧʘ ʩʢʣʘʜʘʪ̒ʴʩʷ ʟ ʜʚʦʭ ʛʨʘʬʽʢʽʚ: 

ʧʝʨʰʠʡ ʛʨʘʬʽʢ ʧʦʨʽʚʥʶʻ ʧʝʨʰʝ ʥʘʙʣʠʞʝʥʥʷ ʟ ʜʨʫʛʠʤ, ʘ ʜʨʫʛʠʡ ʛʨʘʬʽʢ 

ʧʦʨʽʚʥʶʻ ʨʦʟʚôʷʟʢʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʝʨʰʦʤʫ ʪʘ ʜʨʫʛʦʤʫ ʥʘʙʣʠʞʝʥʥʶ ʪʘ  

ʨʦʟʚôʷʟʢʠ, ʱʦ ʚʢʣʶʯʘʶʪʴ ʧʝʨʰʝ, ʜʨʫʛʝ ʽ ʪʨʝʪʻ ʥʘʙʣʠʞʝʥʥʷ. ɻʨʘʬʽʢʠ ʚʽʜ-

ʨʽʟʥʷʶʪʴʩʷ ʬʦʨʤʦʶ ʧʨʦʬʽʣʶ ʭʚʠʣʽ ʜʣʷ ʨʽʟʥʠʭ ʚʽʜʩʪʘʥʝʡ ï ʚʽʜ ʧʦʯʘʪʢʦʚʦʛʦ 

ʧʦʣʦʞʝʥʥʷ ʭʚʠʣʽ ʜʦ ʧʦʣʦʞʝʥʥʷ ʥʘ ʚʽʜʩʪʘʥʽ ʙʘʛʘʪʦ ʜʝʩʷʪʢʽʚ ʧʦʚʪʦʨʝʥʴ ʜʦʚ-

ʞʠʥʠ ʧʽʜʦʰʚʠ ʭʚʠʣʽ, ʜʝ ʚʧʣʠʚ  ʥʝʣʽʥʽʡʥʦʩʪʽ ʚʞʝ  ʧʨʦʷʚʣʷʻʪʴʩʷ ʩʫʪʪʻʚʦ ʽ ʩʧʦʪ- 
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ʚʦʨʨʝʥʥʷ ʧʦʦʜʠʥʦʢʦʛʦ ʧʨʦʬʽʣʶ ʮʽʣʢʦʤ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʽʟʫʘʣʴʥʦ. 

ɼʘʣʽ ʯʠʩʝʣʴʥʦ ʘʥʘʣʽʟʫʶʪʴʩʷ ʬʦʨʤʫʣʠ (5.3), (5.4) ʪʘ (5.5) ʜʣʷ ʭʚʠʣʽ ʚ ʜʦʚʽ-

ʣʴʥʠʡ ʤʦʤʝʥʪ ʯʘʩʫ, ʦʪʨʠʤʘʥʽ ʤʝʪʦʜʦʤ 2, ʱʦ ʦʩʥʦʚʫʻʪʴʩʷ ʥʘ ʧʝʨʝʪʚʦʨʝʥʥʽ 

ʨʽʚʥʷʥʥʷ ʽ ʦʙʤʝʞʝʥʥʽ ʥʘ ʛʨʘʜʽʻʥʪʘ ʟʤʽʱʝʥʥʷ. ɻʨʘʬʽʢʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʪʘʢʠʤ 

ʯʠʥʦʤ, ʱʦʙ ʝʚʦʣʶʮʽʷ ʭʚʠʣʽ ʙʫʣʘ ʩʧʦʩʪʝʨʝʞʫʚʘʥʘ ʜʦʩʠʪʴ ʥʘʛʣʷʜʥʦ ʽ ʩʧʦʩʪʝʨʽ- 

ʛʘʣʘʩʴ ʚʽʜʤʽʥʥʽʩʪʴ ʚʧʣʠʚʫ ʜʚʦʭ ʨʦʟʚôʷʟʢʽʚ ʥʘ ʧʦʯʘʪʢʦʚʠʡ ʧʨʦʬʽʣʴ ʭʚʠʣʽ. ʅʘ 

ʦʩʪʘʥʥʴʦʤʫ ʛʨʘʬʽʢʫ ʟʦʙʨʘʞʝʥʦ ʪʨʠʚʠʤʽʨʥʠʡ ʚʘʨʽʘʥʪ ʜʣʷ ʨʦʟʚôʷʟʢʫ (5.5) ʟ 

ʥʘʡʙʽʣʴʰ ʨʦʟʚʠʥʝʥʦʶ ʝʚʦʣʶʮʽʻʶ. 

ɿʘʟʥʘʯʠʤʦ, ʱʦ ʥʘ ʨʠʩ. 5.1-5.4 ʥʘʚʝʜʝʥʦ ʛʨʘʬʽʢʠ ʜʣʷ ʚʘʨʽʘʥʪʘ, ʱʦ ʚʽʜ-

ʧʦʚʽʜʘʻ ʤʘʪʝʨʽʘʣʫ ʄ51 ʽ ʪʘʢʠʤ ʟʥʘʯʝʥʥʷʤ ʧʘʨʘʤʝʪʨʽʚ (ʩʠʩʪʝʤʘ ʉɯ): 

16,072,a=  
0 3

1 5 10u -= Ö ʪʘ ʟʥʘʯʝʥʥʷ ʧʽʜʦʰʚʠ ʭʚʠʣʽ 160a= . 

 

ʈʠʩ. 5.1. ʇʦʯʘʪʢʦʚʠʡ ʧʨʦʬʽʣʴ ʭʚʠʣʽ ɻʘʫʩʩʘ  

 

ʈʠʩ. 5.2ʘ. ʇʨʦʬʽʣʴ ʭʚʠʣʽ ɻʘʫʫʩʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʩʪʘʥʽ ʚ 
22,5 10Ö  ʜʦʚʞʠʥ 

ʧʽʜʦʰʚʠ ʭʚʠʣʽ, ʚʝʨʭʥʽʡ ʛʨʘʬʽʢ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (5.4) (1-ʰʝ + 2-ʛʝ 

ʥʘʙʣʠʞʝʥʥʷ), ʘ ʥʠʞʥʽʡ - ʨʦʟʚôʷʟʢʫ (5.3) (1-ʰʝ ʥʘʙʣʠʞʝʥʥʷ)  
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ʈʠʩ. 5.2ʙ. ʇʨʦʬʽʣʴ ʭʚʠʣʽ ɻʘʫʫʩʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʩʪʘʥʽ ʚ 
22,5 10Ö  ʜʦʚʞʠʥ 

ʧʽʜʦʰʚʠ ʭʚʠʣʽ, ʚʝʨʭʥʽʡ ʛʨʘʬʽʢ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (5.5) (1-ʰʝ + 2-ʛʝ + 3-ʪʻ 

ʥʘʙʣʠʞʝʥʥʷ), ʘ ʥʠʞʥʽʡ - ʨʦʟʚôʷʟʢʫ (5.4) (1-ʰʝ + 2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ)  

 

ʈʠʩ. 5.3ʘ. ʇʨʦʬʽʣʴ ʭʚʠʣʽ ɻʘʫʫʩʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʩʪʘʥʽ ʚ 
25 10Ö  ʜʦʚʞʠʥ 

ʧʽʜʦʰʚʠ ʭʚʠʣʽ, ʚʝʨʭʥʽʡ ʛʨʘʬʽʢ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (5.4) (1-ʰʝ + 2-ʛʝ 

ʥʘʙʣʠʞʝʥʥʷ), ʘ ʥʠʞʥʽʡ - ʨʦʟʚôʷʟʢʫ (5.3) (1-ʰʝ ʥʘʙʣʠʞʝʥʥʷ) 

 

ʈʠʩ. 5.3ʙ. ʇʨʦʬʽʣʴ ʭʚʠʣʽ ɻʘʫʫʩʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʩʪʘʥʽ ʚ 
25 10Ö  ʜʦʚʞʠʥ 

ʧʽʜʦʰʚʠ ʭʚʠʣʽ, ʚʝʨʭʥʽʡ ʛʨʘʬʽʢ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (5.5) (1-ʰʝ + 2-ʛʝ + 3-ʪʻ 

ʥʘʙʣʠʞʝʥʥʷ), ʘ ʥʠʞʥʽʡ - ʨʦʟʚôʷʟʢʫ (5.4) (1-ʰʝ + 2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ) 
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ʈʠʩ. 5.4ʘ. ʇʨʦʬʽʣʴ ʭʚʠʣʽ ɻʘʫʫʩʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʩʪʘʥʽ ʚ 
240 10Ö  ʜʦʚʞʠʥ 

ʧʽʜʦʰʚʠ ʭʚʠʣʽ, ʚʝʨʭʥʽʡ ʛʨʘʬʽʢ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (5.4) (1-ʰʝ + 2-ʛʝ 

ʥʘʙʣʠʞʝʥʥʷ), ʘ ʥʠʞʥʽʡ - ʨʦʟʚôʷʟʢʫ (5.3) (1-ʰʝ ʥʘʙʣʠʞʝʥʥʷ) 

 

ʈʠʩ. 5.4ʙ. ʇʨʦʬʽʣʴ ʭʚʠʣʽ ɻʘʫʫʩʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʩʪʘʥʽ ʚ 
240 10Ö  ʜʦʚʞʠʥ 

ʧʽʜʦʰʚʠ ʭʚʠʣʽ, ʚʝʨʭʥʽʡ ʛʨʘʬʽʢ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (5.5) (1-ʰʝ + 2-ʛʝ + 3-ʪʻ 

ʥʘʙʣʠʞʝʥʥʷ), ʘ ʥʠʞʥʽʡ - ʨʦʟʚôʷʟʢʫ (5.4) (1-ʰʝ + 2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ) 

ʅʘ ʨʠʩ. 5.5 ʥʘʚʝʜʝʥʦ ʪʨʠʚʠʤʽʨʥʠʡ ʛʨʘʬʽʢ ʜʣʷ ʨʦʟʚôʷʟʢʫ (5.5) (1-ʰʝ + 2-ʛʝ 

+ 3-ʪʻ ʥʘʙʣʠʞʝʥʥʷ) ʦʪʨʠʤʘʥʦʤʫ ʤʝʪʦʜʦʤ 2, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʤʘʪʝʨʽʘʣʫ ʄ51 ʽ  

ʟʥʘʯʝʥʥʷʤ ʧʘʨʘʤʝʪʨʽʚ (ʩʠʩʪʝʤʘ ʉɯ): 16,072,a=-  0 3

1 5 10u -= Ö . ʆʪʨʠʤʘʥʠʡ ʛʨʘ-

ʬʽʢ ʜʦʙʨʝ ʜʝʤʦʥʩʪʨʫʻ ʩʧʦʪʚʦʨʝʥʥʷ ʧʨʦʬʽʣʷ. 

 

ʈʠʩ. 5.5. ʊʨʠʚʠʤʽʨʥʠʡ ʚʘʨʽʘʥʪ ʭʚʠʣʽ ɻʘʫʩʩʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (5.5) (1-

ʰʝ + 2-ʛʝ + 3-ʪʻ ʥʘʙʣʠʞʝʥʥʷ)  
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ʈʠʩ 5.1 ʜʝʤʦʥʩʪʨʫʻ ʧʦʯʘʪʢʦʚʠʡ ʧʨʦʬʽʣʴ ʭʚʠʣʽ ɻʘʫʩʩʘ. ɿ ʧʨʝʜʩʪʘʚʣʝʥʠʭ 

ʧʝʨʰʠʭ 5.2a, 5.2ʙ  ʛʨʘʬʽʢʽʚ ʚʠʧʣʠʚʘʻ, ʱʦ ʝʚʦʣʶʮʽʷ ʧʦʯʘʪʢʦʚʦʛʦ ʩʠʤʝʪʨʠʯʥʦʛʦ 

ʧʨʦʬʽʣʶ ʭʚʠʣʽ ʜʣʷ ʜʚʦʭ ʨʦʟʚôʷʟʢʽʚ (5.3) (1-ʰʝ ʥʘʙʣʠʞʝʥʥʷ), (5.4) (1-ʰʝ + 2-ʛʝ 

ʥʘʙʣʠʞʝʥʥʷ)  ʪʘ (5.4) (1-ʰʝ + 2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ), (5.5) (1-ʰʝ + 2-ʛʝ + 3-ʪʻ 

ʥʘʙʣʠʞʝʥʥʷ) ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʽ ʟʙʝʨʝʞʝʥʥʷʤ ʩʠʤʝʪʨʽ ʾ ʧʨʠ ʨʫʩʽ ʚ ʥʝʣʽʥʽʡʥʦ 

ʧʨʫʞʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ʅʘ ʜʘʥʦʤʫ ʝʪʘʧʽ, ʨʽʟʥʠʮʽ ʤʽʞ ʨʽʟʥʠʤʠ ʩʮʝʥʘʨʽʷʤʠ 

ʧʦʚʝʜʽʥʢʠ ʭʚʠʣʴ ʜʣʷ ʨʦʟʚôʷʟʢʫ (5.4) (1-ʰʝ + 2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ) ʪʘ ʨʦʟʚôʷʟʢʫ 

(5.5) (1-ʰʝ + 2-ʛʝ + 3-ʪʻ ʥʘʙʣʠʞʝʥʥʷ) ʥʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ, ʘʣʝ ʜʣʷ ʨʦʟʚôʷʟʢʽʚ 

(5.3) (1-ʰʝ ʥʘʙʣʠʞʝʥʥʷ) ʪʘ (5.4) (1-ʰʝ + 2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ) ʚʞʝ ʻ ʩʫʪʪʻʚʘ 

ʨʽʟʥʠʮʷ, ʧʨʦ ʱʦ ʩʚʽʜʯʠʪʴ ʨʠʩ. 5.2ʘ ʪʘ 5.3ʘ  ʍʚʠʣʷ  ʥʝ ʟʤʽʥʶʻ ʜʦʚʞʠʥʫ 

ʧʽʜʦʰʚʠ ʽ ʣʠʰʝ ʜʝʤʦʥʩʪʨʫʻ ʪʝʥʜʝʥʮʽʶ ʜʦ ʫʪʚʦʨʝʥʥʷ ʜʚʦʭ ʛʦʨʙʽʚ ʟʘʤʽʩʪʴ 

ʦʜʥʦʛʦ. ʇʨʠ ʮʴʦʤʫ ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʘʤʧʣʽʪʫʜʠ ʧʦʚʽʣʴʥʦ ʟʙʽʣʴʰʫʻʪʴʩʷ. 

ʇʦʯʠʥʘʁʯʠ ʟ ʨʠʩ. 5.3ʙ, ʘ ʦʩʦʙʣʠʚʦ ʟ ʨʠʩ. 5.4ʙ, ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʜʚʘ ʛʦʨʙʠ ʽ 

ʟʙʽʣʴʰʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʘʤʧʣʽʪʫʜʠ ʜʣʷ ʢʦʞʥʦʾ ʭʚʠʣʽ ʚʽʜʧʦʚʽʜʥʠʭ ʨʦʟʚôʷʟʢʽʚ 

(5.4) (1-ʰʝ + 2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ) ʽ (5.5) (1-ʰʝ + 2-ʛʝ + 3-ʪʻ ʥʘʙʣʠʞʝʥʥʷ), ʘʣʝ 

ʩʫʪʪʻʚʦʾ ʨʽʟʥʠʮʽ ʪʘʢ ʽ ʥʝʤʘʻ. ɼʣʷ ʨʦʟʚôʷʟʢʽʚ (5.3) (1-ʰʝ ʥʘʙʣʠʞʝʥʥʷ) ʪʘ (5.4) 

(1-ʰʝ + 2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ) ʽʩʥʫʻ ʚʝʣʠʢʘ ʨʽʟʥʠʮʷ ʧʨʠ ʧʦʰʠʨʝʥʥʽ ʭʚʠʣʽ ʥʘ 

ʩʫʪʪʻʚʫ ʚʽʜʩʪʘʥʴ (ʨʠʩ. 5.4ʘ) - ʦʙʠʜʚʘ ʨʦʟʚôʷʟʢʠ ʜʘʶʪʴ ʨʽʟʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʪʦʙʪʦ  

ʛʦʨʙʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʨʦʟʚôʷʟʢʫ ʜʣʷ ʜʚʦʭ ʥʘʙʣʠʞʝʥʴ ʩʪʘʶʪʴ ʢʨʫʪʽʰʠʤʠ ʽ 

ʟʥʘʯʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʘʤʧʣʽʪʫʜʠ ʜʣʷ ʭʚʠʣʽ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (5.4) (1-

ʰʝ + 2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ) ʙʽʣʴʰʝ ʥʽʞ ʜʣʷ ʭʚʠʣʽ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (5.3) (1-

ʰʝ ʥʘʙʣʠʞʝʥʥʷ). ʇʨʠ ʧʦʰʠʨʝʥʥʽ ʭʚʠʣʽ ʥʘ ʩʫʪʪʻʚʫ ʚʽʜʩʪʘʥʴ (ʨʠʩ. 5.4ʙ) ʦʙʠʜʚʘ 

ʨʦʟʚôʷʟʢʠ ʜʘʶʪʴ ʨʽʟʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʪʦʙʪʦ ʛʦʨʙʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʨʦʟʚôʷʟʢʫ ʜʣʷ 

ʪʨʴʦʭ ʥʘʙʣʠʞʝʥʴ, ʩʪʘʶʪʴ ʢʨʫʪʽʰʠʤʠ ʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʘʧʘʜʘʥʥʷ ʣʽʚʦʛʦ ʽ 

ʧʽʜʥʝʩʝʥʥʷ ʧʨʘʚʦʛʦ ʛʦʨʙʘ. 

ʊʦʙʪʦ,  ʚʧʣʠʚ ʚʨʘʭʫʚʘʥʥʷ ʪʨʝʪʴʦʛʦ ʥʘʙʣʠʞʝʥʥʷ ʧʨʠ ʧʦʰʠʨʝʥʥʽ ʭʚʠʣʽ 

ɻʘʫʩʩʘ ʚʥʦʩʠʪʴ ʜʝʷʢʽ ʢʦʨʝʢʪʠʚʠ.  ʆʪʨʠʤʘʥʠʡ ʝʬʝʢʪ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʘ ʚʝʣʠ-

ʢʠʭ ʚʽʜʩʪʘʥʷʭ ʧʦʰʠʨʝʥʥʷ ʭʚʠʣʽ, ʪʦʤʫ ʚʧʣʠʚ ʪʨʝʪʴʦʛʦ ʥʘʙʣʠʞʝʥʥʷ ʥʘ ʜʝʬʦʨ-

ʤʘʮʽʶ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʷ ʭʚʠʣʽ ʧʨʠ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʘʭ ʧʦʰʠʨʝʥʥʷ ʻ ʥʝʟ-

ʥʘʯʥʠʡ ʚ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʚʧʣʠʚʦʤ ʜʨʫʛʦʛʦ ʥʘʙʣʠʞʝʥʥʷ ʱʦʜʦ ʧʝʨʰʦʛʦ.  
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ʆʪʞʝ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʧʨʠʧʫʱʝʥʥʷ, ʱʦ ʯʝʪʚʝʨʪʝ, ʧôʷʪʝ ʽ ʜʘʣʽ ʥʘʙʣʠʞʝʥʥʷ 

ʙʫʜʫʪʴ ʚʧʣʠʚʘʪʠ ʥʘ ʜʠʩʪʦʨʩʽʶ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʷ ʤʝʥʰʝ.  

ɼʘʣʽ ʨʦʟʛʣʷʥʝʤʦ ʥʘʩʪʫʧʥʠʡ ʪʠʧ ʤʘʪʝʨʽʘʣʫ ʽ ʧʨʦʚʝʜʝʤʦ ʢʦʤʧôʶʪʝʨʥʠʡ 

ʘʥʘʣʽʟ ʝʚʦʣʶʮʽʾ ʭʚʠʣʽ ɻʘʫʩʩʘ. ʅʘ ʨʠʩ. 5.6 - 5.9 ʥʘʚʝʜʝʥʦ ʛʨʘʬʽʢʠ, ʱʦ ʚʽʜʧʦʚʽ-

ʜʘʻʶʪʴ ʤʘʪʝʨʽʘʫ ʄ52 ʽ ʪʘʢʠʤ ʟʥʘʯʝʥʥʷʤ ʧʘʨʘʤʝʪʨʽʚ (ʩʠʩʪʝʤʘ ʉɯ): 34.08a =-  

0 3

1 5 10u -= Ö ʪʘ ʟʥʘʯʝʥʥʷ ʧʽʜʦʰʚʠ ʭʚʠʣʽ 160a= . 

 
ʈʠʩ. 5.6. ʇʦʯʘʪʢʦʚʠʡ ʧʨʦʬʽʣʴ ʭʚʠʣʽ ɻʘʫʩʩʘ  

 
ʈʠʩ. 5.7ʘ. ʇʨʦʬʽʣʴ ʭʚʠʣʽ ɻʘʫʫʩʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʩʪʘʥʽ ʚ 

22,5 10Ö  ʜʦʚʞʠʥ 

ʧʽʜʦʰʚʠ ʭʚʠʣʽ, ʚʝʨʭʥʽʡ ʛʨʘʬʽʢ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (5.4) (1-ʰʝ + 2-ʛʝ 

ʥʘʙʣʠʞʝʥʥʷ), ʘ ʥʠʞʥʽʡ - ʨʦʟʚôʷʟʢʫ (5.3) (1-ʰʝ ʥʘʙʣʠʞʝʥʥʷ) 

 

ʈʠʩ. 5.7ʙ. ʇʨʦʬʽʣʴ ʭʚʠʣʽ ɻʘʫʫʩʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʩʪʘʥʽ ʚ 
22,5 10Ö  ʜʦʚʞʠʥ 

ʧʽʜʦʰʚʠ ʭʚʠʣʽ,ʚʝʨʭʥʽʡ ʛʨʘʬʽʢ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (5.5) (1-ʰʝ + 2-ʛʝ + 3-ʪʻ 

ʥʘʙʣʠʞʝʥʥʷ), ʘ ʥʠʞʥʽʡ - ʨʦʟʚôʷʟʢʫ (5.4) (1-ʰʝ + 2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ) 
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ʈʠʩ. 5.8ʘ. ʇʨʦʬʽʣʴ ʭʚʠʣʽ ɻʘʫʫʩʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʩʪʘʥʽ ʚ 
25 10Ö  ʜʦʚʞʠʥ 

ʧʽʜʦʰʚʠ ʭʚʠʣʽ, ʚʝʨʭʥʽʡ ʛʨʘʬʽʢ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (5.4) (1-ʰʝ + 2-ʛʝ 

ʥʘʙʣʠʞʝʥʥʷ), ʘ ʥʠʞʥʽʡ - ʨʦʟʚôʷʟʢʫ (5.3) (1-ʰʝ ʥʘʙʣʠʞʝʥʥʷ) 

 

ʈʠʩ. 5.8ʙ. ʇʨʦʬʽʣʴ ʭʚʠʣʽ ɻʘʫʫʩʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʩʪʘʥʽ ʚ 
25 10Ö  ʜʦʚʞʠʥ 

ʧʽʜʦʰʚʠ ʭʚʠʣʽ, ʚʝʨʭʥʽʡ ʛʨʘʬʽʢ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (5.5) (1-ʰʝ + 2-ʛʝ + 3-ʪʻ 

ʥʘʙʣʠʞʝʥʥʷ), ʘ ʥʠʞʥʽʡ - ʨʦʟʚôʷʟʢʫ (5.4) (1-ʰʝ + 2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ) 

 

ʈʠʩ. 5.9ʘ. ʇʨʦʬʽʣʴ ʭʚʠʣʽ ɻʘʫʫʩʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʩʪʘʥʽ ʚ 
240 10Ö  ʜʦʚʞʠʥ 

ʧʽʜʦʰʚʠ ʭʚʠʣʽ, ʚʝʨʭʥʽʡ ʛʨʘʬʽʢ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (5.4) (1-ʰʝ + 2-ʛʝ 

ʥʘʙʣʠʞʝʥʥʷ), ʘ ʥʠʞʥʽʡ - ʨʦʟʚôʷʟʢʫ (5.3) (1-ʰʝ ʥʘʙʣʠʞʝʥʥʷ) 
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ʈʠʩ. 5.9ʙ. ʇʨʦʬʽʣʴ ʭʚʠʣʽ ɻʘʫʫʩʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʩʪʘʥʽ ʚ 
240 10Ö  ʜʦʚʞʠʥ 

ʧʽʜʦʰʚʠ ʭʚʠʣʽ, ʚʝʨʭʥʽʡ ʛʨʘʬʽʢ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (5.5) (1-ʰʝ + 2-ʛʝ + 3-ʪʻ 

ʥʘʙʣʠʞʝʥʥʷ), ʘ ʥʠʞʥʽʡ - ʨʦʟʚôʷʟʢʫ (5.4) (1-ʰʝ + 2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ) 

 ʅʘ ʨʠʩ. 5.10 ʥʘʚʝʜʝʥʦ ʪʨʠʚʠʤʽʨʥʠʡ ʛʨʘʬʽʢ ʜʣʷ ʤʘʪʝʨʽʘʣʫ ʄ52 ʽ ʟʥʘʯʝʥʴ 

ʧʘʨʘʤʝʪʨʽʚ (ʩʠʩʪʝʤʘ ʉɯ): 34,08,a=-  
0 6

1 1 10u -= Ö , ʷʢʠʡ ʜʦʙʨʝ ʜʝʤʦʥʩʪʨʫʻ ʟʤʽʥʫ 

ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʷ ʜʣʷ ʨʦʟʚôʷʟʢʫ (5.5) (1-ʰʝ + 2-ʛʝ + 3-ʪʻ ʥʘʙʣʠʞʝʥʥʷ). 

 

ʈʠʩ. 5.10. ʊʨʠʚʠʤʽʨʥʠʡ ʚʘʨʽʘʥʪ ʭʚʠʣʽ ɻʘʫʩʩʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (5.5) (1-

ʰʝ + 2-ʛʝ + 3-ʪʻ ʥʘʙʣʠʞʝʥʥʷ)  

ʈʠʩ 5.6 ʜʝʤʦʥʩʪʨʫʻ ʧʦʯʘʪʢʦʚʠʡ ʧʨʦʬʽʣʴ ʭʚʠʣʽ ɻʘʫʩʩʘ, ʘʣʝ ʚʞʝ ʟ ʦʪʨʠ-

ʤʘʥʠʭ ʧʝʨʰʠʭ ʜʚʦʭ ʛʨʘʬʽʢʽʚ 5.7ʘ,ʙ ʚʠʧʣʠʚʘʻ, ʱʦ ʝʚʦʣʶʮʽʷ ʧʦʯʘʪʢʦʚʦʛʦ 

ʩʠʤʝʪʨʠʯʥʦʛʦ ʧʨʦʬʽʣʶ ʭʚʠʣʽ ʜʣʷ ʚʽʜʧʦʚʽʜʥʠʭ ʨʦʟʚôʷʟʢʽʚ ʟʙʝʨʽʛʘʻ ʧʦʚʝʜʽʥʢʫ 

ʘʥʘʣʦʛʽʯʥʦ ʜʦ ʧʦʧʝʨʝʜʥʴʦʛʦ ʚʠʧʘʜʢʫ. ʅʘ ʜʘʥʦʤʫ ʝʪʘʧʽ, ʨʽʟʥʠʮʽ ʤʽʞ 

ʩʮʝʥʘʨʽʷʤʠ ʧʦʚʝʜʽʥʢʠ ʭʚʠʣʴ ʜʣʷ ʨʦʟʚôʷʟʢʫ (5.4) (1-ʰʝ + 2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ) ʪʘ 

ʨʦʟʚôʷʟʢʫ (5.5) (1-ʰʝ + 2-ʛʝ + 3-ʪʻ ʥʘʙʣʠʞʝʥʥʷ) ʥʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ, ʘʣʝ ʜʣʷ 

ʨʦʟʚôʷʟʢʽʚ (5.3) (1-ʰʝ ʥʘʙʣʠʞʝʥʥʷ) ʪʘ (5.4) (1-ʰʝ + 2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ) ʚʞʝ ʻ 
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ʟʥʘʯʥʘ ʚʽʜʤʽʥʥʽʩʪʴ. ɼʦʚʞʠʥʘ ʧʽʜʦʰʚʠ ʭʚʠʣʽ ʜʣʷ ʚʩʽʭ ʚʠʧʘʜʢʽʚ ʥʝ ʟʤʽʥʶʻʪʴʩʷ ʽ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʪʝʥʜʝʥʮʽʷ ʜʦ ʫʪʚʦʨʝʥʥʷ ʜʚʦʭ ʛʦʨʙʽʚ ʟʘʤʽʩʪʴ ʦʜʥʦʛʦ, ʪʦʙʪʦ 

ʚʧʣʠʚ ʪʨʝʪʴʦʛʦ ʥʘʙʣʠʞʝʥʥʷ ʘʥʘʣʦʛʽʯʥʠʡ ʜʨʫʛʦʤʫ ʱʦʜʦ ʩʧʦʪʚʦʨʝʥʥʷ 

ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʷ (ʧʝʨʰʦʛʦ ʥʘʙʣʠʞʝʥʥʷ). ʇʨʠ ʮʴʦʤʫ ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘ-

ʯʝʥʥʷ ʘʤʧʣʽʪʫʜʠ ʧʦʚʽʣʴʥʦ ʟʙʽʣʴʰʫʻʪʴʩʷ (ʱʦ ʤʦʞʥʘ ʩʧʦʩʪʝʨʽʛʘʪʠ ʥʘ ʨʠʩ. 

5.8ʘ,ʙ. ʇʦʯʠʥʘʶʯʠ ʟ ʨʠʩ. 5.8ʙ, ʘ ʦʩʦʙʣʠʚʦ ʟ ʨʠʩ. 5.9ʙ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʜʚʘ 

ʛʦʨʙʠ ʽ ʟʙʽʣʴʰʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʘʤʧʣʽʪʫʜʠ ʜʣʷ ʢʦʞʥʦʾ ʭʚʠʣʽ ʚʽʜʧʦʚʽʜʥʠʭ 

ʨʦʟʚôʷʟʢʽʚ (5.4) (1-ʰʝ + 2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ) ʽ (5.5) (1-ʰʝ + 2-ʛʝ + 3-ʪʻ 

ʥʘʙʣʠʞʝʥʥʷ). ɸʣʝ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʨʠʩ. 5.4ʙ, ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʚʞʝ ʥʘʛʣʷʜʥʦ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʧʣʠʚ ʪʨʝʪʴʦʛʦ ʥʘʙʣʠʞʝʥʥʷ. ʇʨʠ ʧʦʰʠʨʝʥʥʽ ʭʚʠʣʽ ʥʘ ʩʫʪʪʻʚʫ 

ʚʽʜʩʪʘʥʴ (ʨʠʩ. 5.9ʙ) ʦʙʠʜʚʘ ʨʦʟʚôʷʟʢʠ ʜʘʶʪʴ ʨʽʟʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʪʦʙʪʦ ʛʦʨʙʠ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʨʦʟʚôʷʟʢʫ ʜʣʷ ʪʨʴʦʭ ʥʘʙʣʠʞʝʥʴ, ʩʪʘʶʪʴ ʢʨʫʪʽʰʠʤʠ ʽ ʩʧʦʩ-

ʪʝʨʽʛʘʻʪʴʩʷ ʟʘʧʘʜʘʥʥʷ ʣʽʚʦʛʦ ʽ ʧʽʜʥʝʩʝʥʥʷ ʧʨʘʚʦʛʦ ʛʦʨʙʘ. ʈʦʟʚôʷʟʢʠ (5.3) (1-ʰʝ 

ʥʘʙʣʠʞʝʥʥʷ) ʪʘ (5.4) (1-ʰʝ + 2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ), ʜʘʶʪʴ ʩʫʪʪʻʚʫ ʚʽʜʤʽʥʥʽʩʪʴ, 

ʧʨʠ ʧʦʰʠʨʝʥʥʽ ʭʚʠʣʽ ʥʘ ʚʝʣʠʢʫ ʚʽʜʩʪʘʥʴ, ʱʦ ʚʠʧʣʠʚʘʻ ʟ ʨʠʩ. 5.8ʘ ʪʘ ʨʠʩ. 5.9ʘ ̔ 

ʘʥʘʣʦʛʽʯʥʦ ʜʦ ʧʦʧʝʨʝʜʥʴʦʤʫ ʚʠʧʘʜʢʫ.  

ʆʪʞʝ ʚʧʣʠʚ ʪʨʝʪʴʦʛʦ ʥʘʙʣʠʞʝʥʥʷ ʩʫʪʪʻʚʠʡ ʚʽʜʥʦʩʥʦ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽ-

ʣʶ, ʘʣʝ ʤʝʥʰ ʩʫʪʪʻʚʠʡ ʚʽʜʥʦʩʥʦ ʜʨʫʛʦʛʦ ʥʘʙʣʠʞʝʥʥʷ. ɺʧʣʠʚ ʪʨʝʪʴʦʛʦ ʥʘʙʣʠ-

ʞʝʥʥʷ ʧʨʠ ʧʦʰʠʨʝʥʥʽ ʭʚʠʣʽ ɻʘʫʩʩʘ ʜʣʷ ʜʘʥʦʾ ʢʦʥʬʽʛʫʨʘʮʽʾ ʧʦʯʘʪʢʦʚʠʭ ʧʘʨʘ-

ʤʝʪʨʽʚ ʤʘʪʝʨʽʘʣʫ ʻ ʙʽʣʴʰʠʤ ʚ ʧʦʨʽʚʥʷʥʥʽ ʜʦ ʧʦʧʝʨʝʜʥʴʦʛʦ ʪʠʧʫ ʤʘʪʝʨʽʘʣʫ.    

ʆʪʨʠʤʘʥʠʡ ʝʬʝʢʪ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʘ ʚʝʣʠʢʠʭ ʚʽʜʩʪʘʥʷʭ ʧʦʰʠʨʝʥʥʽ ʭʚʠʣʽ, 

ʪʦʤʫ ʚʧʣʠʚ ʪʨʝʪʴʦʛʦ ʥʘʙʣʠʞʝʥʥʷ ʥʘ ʜʝʬʦʨʤʘʮʽʶ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʷ ʭʚʠʣʽ 

ʧʨʠ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʘʭ ʧʦʰʠʨʝʥʥʷ ʻ ʥʝʟʥʘʯʥʠʡ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʥʘʩʪʫʧʥʠʤʠ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ, ʱʦ ʜʣʷ ʧʝʨʰʦʛʦ ʪʘ ʜʨʫʛʦʛʦ 

ʚʘʨʽʘʥʪʫ ʧʘʨʘʤʝʪʨʽʚ ʤʘʪʝʨʽʘʣʫ, ʪʨʝʪʻ ʥʘʙʣʠʞʝʥʥʷ ʚʧʣʠʚʘʻ ʟ ʨʽʟʥʦʶ ʰʚʠʜ-

ʢʽʩʪʶ (ʪʦʙʪʦ ʜʠʩʪʦʨʩʽʷ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʷ ʭʚʠʣʽ ʩʫʪʪʻʚʽʰʘ ʜʣʷ ʜʨʫʛʦʾ 

ʢʦʥʬʽʛʫʨʘʮʽʾ). ɺʧʣʠʚ ʪʨʝʪʴʦʛʦ, ʽ ʩʢʦʨʽʰ ʟʘ ʚʩʝ ʯʝʪʚʝʨʪʦʛʦ, ʧôʷʪʦʛʦ ʽ ʙʽʣʴʰʠʭ 

ʥʘʙʣʠʞʝʥʴ ʙʫʜʝ ʥʝʟʥʘʯʥʠʡ ʥʘ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʘʭ ʧʦʰʠʨʝʥʥʷ ʭʚʠʣʽ. ʂʦʞʥʘ  

ʥʘʩʪʫʧʥʘ ʥʝʣʽʥʽʡʥʘ ʜʦʙʘʚʢʘ ʙʫʜʝ ʚʧʣʠʚʘʪʠ ʥʘ ʜʠʩʪʦʨʩʽʶ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʷ 

ʚʩʝ ʤʝʥʰʝ ʽ ʤʝʥʰʝ. 
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ʆʩʥʦʚʥʠʡ ʚʠʩʥʦʚʦʢ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʷʢ ʪʝʦʨʝʪʠʯʥʦʛʦ, ʪʘʢ ʽ 

ʯʠʩʣʦʚʦʛʦ ʘʥʘʣʽʟʫ  ʭʚʠʣʽ ɻʘʫʩʩʘ (ʷʢ ʧʨʠʢʣʘʜ ʭʚʠʣʽ ʟ ʩʠʤʝʠʨʠʯʥʠʤ ʧʨʦʬʽʣʝʤ) 

ʟʘʩʚʽʜʯʫʶʪʴ, ʱʦ ʟ ʛʽʜʥʦ ʟ ʦʪʨʠʤʘʥʠʤʠ ʩʮʝʥʘʨʽʷʤʠ ʝʚʦʣʶʮʽʾ ʭʚʠʣʽ ʧʦʯʘʪʢʦʚʠʡ 

ʧʨʦʬʽʣʴ ʜʝʬʦʨʤʫʻʪʴʩʷ ʩʫʪʪʻʚʦ ʽ ʤʘʡʞʝ ʟʙʝʨʽʛʘʻ ʩʠʤʝʪʨʠʯʥʽʩʪʴ ʧʨʦʬʽʣʷ, ʷʢʘ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʨʦʟʧʘʜʦʤ ʦʜʥʦʛʦ ʛʦʨʙʘ ʥʘ ʜʚʘ ʛʦʨʙʠ ʚʠʷʚʣʷʶʯʠ ʜʚʘ 

ʥʝʣʽʥʽʡʥʽ ʭʚʠʣʴʦʚʽ ʝʬʝʢʪʠ - ʥʝ ʦʜʥʘʢʦʚʽ ʩʭʠʣʠ ʛʦʨʙʽʚ ʟʣʽʚʘ ʽ ʩʧʨʘʚʘ ʽ ʥʝʩʠ-

ʤʝʪʨʠʯʥʽ ʟʤʽʱʝʥʥʷ ʚʝʨʰʠʥ ʛʦʨʙʽʚ  ʚʽʜʥʦʩʥʦ ʫʤʦʚʥʦʾ ʚʝʨʪʠʢʘʣʴʥʦʾ ʦʩʽ. 

 

5.2. ʊʝʦʨʝʪʠʯʥʠʡ ʪʘ ʯʠʩʣʦʚʠʡ ʘʥʘʣʽʟ ʝʚʦʣʶʮʽʾ ʧʣʦʩʢʦʾ ʧʦʟʜʦʚʞʥʦʾ 

ʧʦʦʜʠʥʦʢʦʾ ʭʚʠʣʽ ʟ ʧʨʦʬʽʣʝʤ ʫ ʚʠʛʣʷʜʽ ʬʫʥʢʮʽʾ ʋʽʪʪʝʢʝʨʘ (ʭʚʠʣʽ 

ʋʽʪʪʝʢʝʨʘ) ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ ʦʙʤʝʞʝʥʥʷ ʥʘ ʛʨʘʜʽʻʥʪ 

ʟʤʽʱʝʥʥʷ (ʧʝʨʰʽ ʪʨʠ ʥʘʙʣʠʞʝʥʥʷ) 

 

5.2.1. ʅʝʣʽʥʽʡʥʘ ʭʚʠʣʷ ʋʽʪʪʝʢʝʨʘ. ɸʥʘʣʽʟ ʥʘ ʦʩʥʦʚʽ ʤʝʪʦʜʫ ʦʙʤʝʞʝʥʥʷ ʥʘ 

ʛʨʘʜʽʻʥʪ ʟʤʽʱʝʥʥʷ ʜʣʷ ʧʝʨʰʠʭ ʪʨʴʦʭ ʥʘʙʣʠʞʝʥʴ. ʆʩʥʦʚʥʽ ʬʦʨʤʫʣʠ 

ʆʩʥʦʚʥʠʤ ʥʝʣʽʥʽʡʥʠʤ ʭʚʠʣʴʦʚʠʤ ʨʽʚʥʷʥʥʷʤ ʫ ʜʘʥʽʡ ʟʘʜʘʯʽ ʻ ʨʽʚʥʷʥʥʷ  

           ( )1, 1,11 1 1,11 1,12ttu u N u ur l m- + = ,   ʘʙʦ   ( ) ( )
2

1, 1,11 1 1,11 1,1tt Lu v u N u ur- = , 

ʜʝ ( )2Lv l m r= +  .  

 

ʗʢ ʚʢʘʟʘʥʦ ʚ ʧ.3.2.2, ʨʦʟʚóʷʟʦʢ ʥʝʣʽʥʽʡʥʦʛʦ ʭʚʠʣʴʦʚʦʛʦ ʨʽʚʥʷʥʥʷ ʟ ʫʨʘʭʫ-

ʚʘʥʥʷʤ ʧʝʨʰʦʛʦ ʽ ʜʨʫʛʦʛʦ ʥʘʙʣʠʞʝʥʴ ʟʘ ʤʝʪʦʜʦʤ 2 ʤʘʻ ʚʠʛʣʷʜ (5.1) , ʘ ʟ ʫʨʘ-

ʭʫʚʘʥʥʷʤ ʧʝʨʰʦʛʦ, ʜʨʫʛʦʛʦ ʽ ʪʨʝʪʴʦʛʦ ʥʘʙʣʠʞʝʥʴ ʤʘʻ ʚʠʛʣʷʜ (5.2).  

ɼʘʣʽ ʟʘ ʤʝʪʦʜʦʤ 2 ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʟʘʜʘʯʘ ʧʨʦ ʭʚʠʣʶ ʋʽʪʪʝʢʝʨʘ ();k mW z  ʟ 

ʧʘʨʘʤʝʪʨʘʤʠ 
1 1

,
4 4

k m
å õ
= =æ ö

ç ÷
. ʊʦʜʽ ʧʦʯʘʪʢʦʚʠʡ ʧʨʦʬʽʣʴ ʧʨʠʡʤʘʻ ʚʠʛʣʷʜ   

                                           () ()(1) 0

1 1 1/4;1/4u u Ws s= ,                                    (5.6) 

ʜʝ 
0

1u - ʘʤʧʣʽʪʫʜʘ ʭʚʠʣʽ ʽ ( )1 La x ts n= - - ʬʘʟʘ ʭʚʠʣʽ.  

ʊʦʜʽ ʬʦʨʤʫʣʘ (5.1), ʜʣʷ ʧʝʨʰʦʛʦ ʽ ʜʨʫʛʦʛʦ ʥʘʙʣʠʞʝʥʴ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

(5.6) ʧʨʠʡʤʘʻ ʚʠʛʣʷʜ 
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() ( ) ()
2 2(1 2) 0 2 0

1 1 1/4,1/4 1 1/4,1/41

1
( , )

2
Lu x t u W v ta u Ws a s+ ¡è ø= - ê ú             (5.7) 

ɸ ʬʦʨʤʫʣʘ (5.2) ʜʣʷ ʧʝʨʰʦʛʦ, ʜʨʫʛʦʛʦ ʽ ʪʨʝʪʴʦʛʦ ʥʘʙʣʠʞʝʥʴ ʟ ʫʨʘʭʫʚʘʥ-

ʥʷʤ (5.6)  ʧʨʠʡʤʘʻ  ʪʘʢʠʡ ʚʠʛʣʷʜ 

          

() ( ) ()

( ) ()

2 2(1 2 3) 0 2 0
1 1 1/4,1/4 1 1/4,1/41

3 32 3 0
1 1/4,1/4

1
( , )

2

1

8

L

L

u x t u W v ta u W

v ta u W

s a s

a s

+ + ¡è ø= - -ê ú

¡è ø- ê ú

                 (5.8) 

      ʊʝʧʝʨ ʩʣʽʜ ʦʙʯʠʩʣʠʪʠ ʧʦʭʽʜʥʫ ʬʫʥʢʮʽʾ (),k mW z  ʟʘ ʬʦʨʤʫʣʦʶ  [39] 

() () ()
2

2

, , 1,

1 1 1

2 2
k m k m k m

d k
W z W z m k W z

dz z z
-

è øå õ å õ
= - - - -é ùæ ö æ ö
ç ÷ ç ÷é ùê ú

, 

ʟʛʽʜʥʦ ʟ ʷʢʦʶ ʩʧʨʘʚʝʜʣʠʚʘ ʥʘʩʪʫʧʥʘ ʬʦʨʤʫʣʘ   

                                  ()( ) ()
/

1/4;1/4 1/4,1/4

1 1

4 2
W Ws s

s

å õ
= -æ ö
ç ÷

.                                 (5.9) 

      ʆʪʞʝ, ʨʦʟʚôʷʟʦʢ (5.7) ʟ ʫʨʘʭʫʚʘʥʥʷʤ (5.9) ʜʣʷ ʧʝʨʰʠʭ ʜʚʦʭ ʥʘʙʣʠʞʝʥʴ 

ʥʘʩʪʫʧʥʠʡ: 

         () ( ) ()
2

2 2(1 2) 0 2 0
1 1 1/4,1/4 1 1/4,1/41

1 1 1
( , )

2 4 2
Lu x t u W v ta u Ws a s

s

+ å õ
è ø= - -æ öê ú

ç ÷
      (5.10) 

 ʘ ʫ ʚʠʧʘʜʢʫ (5.8), ʜʣʷ ʧʝʨʰʠʭ ʪʨʴʦʭ ʥʘʙʣʠʞʝʥʴ 

     

() ( ) ()

( ) ()

2
2 2(1 2 3) 0 2 0

1 1 1/4,1/4 1 1/4,1/41

3
3 32 3 0

1 1/4,1/4

1 1 1
( , )

2 4 2

1 1 1

8 4 2

L

L

u x t u W v ta u W

v ta u W

s a s
s

a s
s

+ + å õ
è ø= - - -æ öê ú

ç ÷

å õ
è ø- -æ öê ú

ç ÷

  (5.11) 

        ɿ ʚʠʛʣʷʜʫ ʨʦʟʚôʷʟʢʽʚ (5.10) ʽ (5.11) ʚʠʧʣʠʚʘʶʪʴ ʜʚʽ ʦʩʦʙʣʠʚʦʩʪʽ: ʚʦʥʠ 

ʦʧʠʩʫʶʪʴ ʩʧʦʪʚʦʨʝʥʥʷ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʶ ʭʚʠʣʽ ʯʝʨʝʟ ʧʨʷʤʫ ʟʘʣʝʞʥʽʩʪʴ 

ʥʝʣʽʥʽʡʥʦʾ ʩʢʣʘʜʦʚʦʾ ʚʽʜ ʯʘʩʫ ʪʘ ʧʦʰʠʨʝʥʥʷ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʶ ʯʝʨʝʟ 

ʥʘʷʚʥʽʩʪʴ ʥʝʣʽʥʽʡʥʠʭ ʜʦʜʘʥʢʽʚ. 
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5.2.2. ɺʣʘʩʪʠʚʦʩʪʽ ʤʘʪʝʨʽʘʣʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʘʥʽ ʧʨʠ ʯʠʩʣʦʚʦʤʫ ʘʥʘʣʽʟʽ 

ɺʠʙʝʨʝʤʦ ʜʚʘ ʤʝʪʘʣʝʚʽ ʢʦʤʧʦʟʠʪʥʽ ʤʘʪʝʨʽʘʣʠ (ʤʘʪʨʠʮʷ ï ʘʣʶʤʽʥʽʡ, ʥʘ-

ʧʦʚʥʶʚʘʯ ï ʚʦʣʴʬʨʘʤ) ʟ ʤʝʭʘʥʽʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ (ʩʠʩʪʝʤʘ ʉɯ) [1, 9, 20, 23, 

39, 40]: 

ʄʘʪʝʨʽʘʣ 51 (ʦʙ'ʻʤʥʠʡ ʚʤʽʩʪ ʤʘʪʨʠʮʽ ʜʦʨʽʚʥʶʻ 0,8) ï 

40,594 10r= Ö ;   
10 105,59 10 ; 3,26 10 ;l m= Ö = Ö  

11 11 110,658 10 ; 2,18 10 ; 4,35 10A B C=- Ö =- Ö =- Ö; 
34,515 10Ln= Ö ;  16,072a=- . 

ʄʘʪʝʨʽʘʣ 52 (ʦʙ'ʻʤʥʠʡ ʚʤʽʩʪ ʤʘʪʨʠʮʽ ʜʦʨʽʚʥʶʻ 0,6) ï 

40,918 10r= Ö ;  
10 1011,6 10 ; 0,721 10 ;l m= Ö = Ö 

11 11 111,33 10 ; 4,45 10 ; 9,5 10 ;A B C=- Ö =- Ö =- Ö  
33,769 10Ln= Ö ;  34,08.a=-  

ʜʝ r-ʛʫʩʪʠʥʘ ʤʘʪʝʨʽʘʣʫ, ,  l m - ʧʨʫʞʥʽ ʧʦʩʪʽʡʥʽ ʃʷʤʝ (ʧʦʩʪʽʡʥʽ ʜʨʫʛʦʛʦ ʧʦ-

ʨʷʜʢʫ), ,  ,  A B C - ʧʨʫʞʥʽ ʧʦʩʪʽʡʥʽ ʄʫʨʥʘˇʘʥʘ (ʧʦʩʪʽʡʥʽ ʪʨʝʪʴʦʛʦ ʧʦʨʷʜʢʫ), 
Ln - 

ʰʚʠʜʢʽʩʪʴ ʭʚʠʣʽ ʽ ( )1 2Na l m= +è øê ú.  

         ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʛʘʨʤʦʥʽʯʥʦʾ ʭʚʠʣʽ, ʷʢʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʦʯʘʪʢʦʚʦʶ ʯʘʩ- 

ʪʦʪʦʶ ʪʘ ʭʚʠʣʴʦʚʠʤ ʯʠʩʣʦʤ ʧʦʦʜʠʥʦʢʘ ʭʚʠʣʷ ʋʽʪʪʝʢʝʨʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʘ-

ʨʘʤʝʪʨʦʤ ʘ , ʷʢʠʡ ʚʠʟʥʘʯʘʻ ʜʦʚʞʠʥʫ ʧʽʜʦʰʚʠ ʟʘ ʬʦʨʤʫʣʦʶ ( )1/ as=  ɼʣʷ ʜʘ-

ʥʠʭ ʜʚʦʭ ʤʘʪʝʨʽʘʣʽʚ ʧʦʯʘʪʢʦʚʽ ʧʽʜʦʰʚʠ ʚʠʙʨʘʥʽ ʦʜʥʘʢʦʚʠʤʠ 0,037L=  ( )160 .a=  

 

5.2.3. ʏʠʩʣʦʚʠʡ ʘʥʘʣʽʟ ʭʚʠʣʽ ʋʽʪʪʝʢʝʨʘ (ʟʘʩʪʦʩʦʚʘʥʦ ʤʝʪʦʜ 2 ʽ ʚʨʘʭʦʚʘʥʦ 

ʧʝʨʰʽ ʪʨʠ ʥʘʙʣʠʞʝʥʥʷ) 

5.2.3.1 ʇʝʨʰʠʡ ʚʘʨʽʘʥʪ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʷ ʜʣʷ ʤʘʪʝʨʽʘʣʫ ʄ51. 

ɿʘ ʬʦʨʤʫʣʘʤʠ (5.6) (1-ʰʝ ʥʘʙʣʠʞʝʥʥʷ), (5.10) (1-ʰʝ + 2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ) 

ʪʘ (5.11) (1-ʰʝ + 2-ʛʝ + 3-ʪʻ ʥʘʙʣʠʞʝʥʥʷ) ʧʦʙʫʜʦʚʘʥʽ ʜʚʦʚʠʤʽʨʥʽ ʛʨʘʬʽʢʠ ñʟʤʽ-

ʱʝʥʥʷ 
1u  ï ʧʨʦʡʜʝʥʘ ʭʚʠʣʝʶ ʚʽʜʩʪʘʥʴ 

1xò. ɺʩʴʦʛʦ ʨʦʟʛʣʷʥʫʪʦ 2 ʥʘʙʦʨʠ (ʜʚʘ 

ʤʘʪʝʨʽʘʣʠ), ʜʣʷ ʦʜʥʦʛʦ ʚʘʨʽʘʥʪʫ ʜʦʚʞʠʥʠ ʧʽʜʦʰʚʠ ʭʚʠʣʽ ʪʘ ʧʦʯʘʪʢʦʚʦʾ ʤʘʢʩʠ-

ʤʘʣʴʥʦʾ ʘʤʧʣʽʪʫʜʠ. ʂʦʞʝʥ ʥʘʙʽʨ ʚʢʣʶʯʘʻ ʛʨʘʬʽʢʠ ʟ ʜʚʦʤʘ ʧʨʦʬʽʣʷʤʠ. ʋ 
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ʢʦʞʥʦʤʫ ʥʘʙʦʨʽ ʧʝʨʰʠʡ ʛʨʘʬʽʢ ʧʦʢʘʟʫʻ ʚʠʛʣʷʜ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʷ, ʘ ʽʥʰʽ 

ʛʨʘʬʽʢʠ, ʦʙôʻʜʥʘʥʽ ʫ ʪʨʠ ʛʨʫʧʠ. ʂʦʞʥʘ ʛʨʫʧʘ ʩʢʣʘʜʘʪ̒ʴʩʷ ʟ ʜʚʦʭ ʛʨʘʬʽʢʽʚ: 

ʧʝʨʰʠʡ ʛʨʘʬʽʢ ʧʦʨʽʚʥʶʻ ʧʝʨʰʝ ʥʘʙʣʠʞʝʥʥʷ ʟ ʜʨʫʛʠʤ, ʘ ʜʨʫʛʠʡ ʛʨʘʬʽʢ 

ʧʦʨʽʚʥʶʻ ʨʦʟʚôʷʟʢʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʝʨʰʦʤʫ ʪʘ ʜʨʫʛʦʤʫ ʥʘʙʣʠʞʝʥʥʶ ʪʘ  

ʨʦʟʚôʷʟʢʠ, ʱʦ ʚʢʣʶʯʘʶʪʴ ʧʝʨʰʝ, ʜʨʫʛʝ ʽ ʪʨʝʪʻ ʥʘʙʣʠʞʝʥʥʷ. ɻʨʘʬʽʢʠ ʚʽʜ-

ʨʽʟʥʷʶʪʴʩʷ ʬʦʨʤʦʶ ʧʨʦʬʽʣʶ ʭʚʠʣʽ ʜʣʷ ʨʽʟʥʠʭ ʚʽʜʩʪʘʥʝʡ ï ʚʽʜ ʧʦʯʘʪʢʦʚʦʛʦ 

ʧʦʣʦʞʝʥʥʷ ʭʚʠʣʽ ʜʦ ʧʦʣʦʞʝʥʥʷ ʥʘ ʚʽʜʩʪʘʥʽ ʙʘʛʘʪʴʦʭ ʜʝʩʷʪʢʽʚ ʧʦʚʪʦʨʝʥʴ 

ʜʦʚʞʠʥʠ ʧʽʜʦʰʚʠ ʭʚʠʣʽ, ʜʝ ʚʧʣʠʚ ʥʝʣʽʥʽʡʥʦʩʪʽ ʚʞʝ ʧʨʦʷʚʣʷʻʪʴʩʷ ʩʫʪʪʻʚʦ ʽ 

ʩʧʦʪʚʦʨʝʥʥʷ ʧʨʦʬʽʣʶ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʽʟʫʘʣʴʥʦ. 

ɼʘʣʽ ʯʠʩʝʣʴʥʦ ʘʥʘʣʽʟʫʶʪʴʩʷ ʬʦʨʤʫʣʠ (5.6), (5.10) ʪʘ (5.11) ʜʣʷ ʭʚʠʣʽ ʚ 

ʜʦʚʽʣʴʥʠʡ ʤʦʤʝʥʪ ʯʘʩʫ, ʟʘ ʤʝʪʦʜʦʤ 2. ɻʨʘʬʽʢʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʪʘʢʠʤ ʯʠʥʦʤ, 

ʱʦʙ ʝʚʦʣʶʮʽʷ ʭʚʠʣʽ ʙʫʣʘ ʩʧʦʩʪʝʨʝʞʫʚʘʥʘ ʜʦʩʠʪʴ ʥʘʛʣʷʜʥʦ ʽ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ 

ʚʽʜʤʽʥʥʽʩʪʴ ʚʧʣʠʚʫ ʜʚʦʭ ʨʦʟʚôʷʟʢʽʚ ʥʘ ʧʦʯʘʪʢʦʚʠʡ ʧʨʦʬʽʣʴ ʭʚʠʣʽ. ʅʘ ʦʩʪʘʥ-

ʥʴʦʤʫ ʛʨʘʬʽʢʫ ʟʦʙʨʘʞʝʥʦ ʪʨʠʚʠʤʽʨʥʠʡ ʚʘʨʽʘʥʪ ʜʣʷ ʨʦʟʚôʷʟʢʫ (5.11). 

ɿʘʟʥʘʯʠʤʦ, ʱʦ ʥʘ ʨʠʩ. 5.11-5.14 ʥʘʚʝʜʝʥʦ ʛʨʘʬʽʢʠ ʜʣʷ ʚʘʨʽʘʥʪʘ, ʱʦ ʚʽʜ-

ʧʦʚʽʜʘʻ ʤʘʪʝʨʽʘʣʫ ʄ51 ʽ ʪʘʢʠʤ ʟʥʘʯʝʥʥʷʤ ʧʘʨʘʤʝʪʨʽʚ (ʩʠʩʪʝʤʘ ʉɯ): 

16,072,a=- 0 6

1 1 10u -= Ö  ʪʘ ʟʥʘʯʝʥʥʷ ʧʽʜʦʰʚʠ ʭʚʠʣʽ 160a= . 

 

ʈʠʩ. 5.11. ʇʦʯʘʪʢʦʚʠʡ ʧʨʦʬʽʣʴ ʭʚʠʣʽ ʋʽʪʪʝʢʝʨʘ ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʧʘʨʘʤʝʪʨʘʤ 

( )1/ 4, 1 / 4k m= =   
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ʈʠʩ. 5.12ʘ. ʇʨʦʬʽʣʴ ʭʚʠʣʽ ʋʽʪʪʝʢʝʨʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʩʪʘʥʽ ʚ 27 ʜʦʚʞʠʥ 

ʧʽʜʦʰʚʠ ʭʚʠʣʽ, ʚʝʨʭʥʽʡ ʛʨʘʬʽʢ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (5.10) (1-ʰʝ + 2-ʛʝ 

ʥʘʙʣʠʞʝʥʥʷ), ʘ ʥʠʞʥʽʡ - ʨʦʟʚôʷʟʢʫ (5.6) (1-ʰʝ ʥʘʙʣʠʞʝʥʥʷ) 

 

ʈʠʩ. 5.12ʙ. ʇʨʦʬʽʣʴ ʭʚʠʣʽ ʋʽʪʪʝʢʝʨʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʩʪʘʥʽ ʚ 27 ʜʦʚʞʠʥ 

ʧʽʜʦʰʚʠ ʭʚʠʣʽ, ʚʝʨʭʥʽʡ ʛʨʘʬʽʢ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (5.11) (1-ʰʝ + 2-ʛʝ + 3-ʪʻ 

ʥʘʙʣʠʞʝʥʥʷ), ʘ ʥʠʞʥʽʡ - ʨʦʟʚôʷʟʢʫ (5.10) (1-ʰʝ + 2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ) 

 

ʈʠʩ. 5.13ʘ. ʇʨʦʬʽʣʴ ʭʚʠʣʽ ʋʽʪʪʝʢʝʨʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʩʪʘʥʽ ʚ 83 ʜʦʚʞʠʥ 

ʧʽʜʦʰʚʠ ʭʚʠʣʽ, ʚʝʨʭʥʽʡ ʛʨʘʬʽʢ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (5.10) (1-ʰʝ + 2-ʛʝ 

ʥʘʙʣʠʞʝʥʥʷ), ʘ ʥʠʞʥʽʡ - ʨʦʟʚôʷʟʢʫ (5.6) (1-ʰʝ ʥʘʙʣʠʞʝʥʥʷ) 
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ʈʠʩ. 5.13ʙ. ʇʨʦʬʽʣʴ ʭʚʠʣʽ ʋʽʪʪʝʢʝʨʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʩʪʘʥʽ ʚ 83 ʜʦʚʞʠʥ 

ʧʽʜʦʰʚʠ ʭʚʠʣʽ, ʚʝʨʭʥʽʡ ʛʨʘʬʽʢ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (5.11) (1-ʰʝ + 2-ʛʝ + 3-ʪʻ 

ʥʘʙʣʠʞʝʥʥʷ), ʘ ʥʠʞʥʽʡ - ʨʦʟʚôʷʟʢʫ   (5.10) (1-ʰʝ + 2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ) 

 

ʈʠʩ. 5.14ʘ. ʇʨʦʬʽʣʴ ʭʚʠʣʽ ʋʽʪʪʝʢʝʨʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʩʪʘʥʽ ʚ 218 ʜʦʚʞʠʥ 

ʧʽʜʦʰʚʠ ʭʚʠʣʽ, ʚʝʨʭʥʽʡ ʛʨʘʬʽʢ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (5.10) (1-ʰʝ + 2-ʛʝ 

ʥʘʙʣʠʞʝʥʥʷ), ʘ ʥʠʞʥʽʡ - ʨʦʟʚôʷʟʢʫ (5.6) (1-ʰʝ ʥʘʙʣʠʞʝʥʥʷ) 

 

ʈʠʩ. 5.14ʙ. ʇʨʦʬʽʣʴ ʭʚʠʣʽ ʋʽʪʪʝʢʝʨʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʩʪʘʥʽ ʚ 218 ʜʦʚʞʠʥ 

ʧʽʜʦʰʚʠ ʭʚʠʣʽ, ʚʝʨʭʥʽʡ ʛʨʘʬʽʢ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (5.11) (1-ʰʝ + 2-ʛʝ + 3-ʪʻ 

ʥʘʙʣʠʞʝʥʥʷ), ʘ ʥʠʞʥʽʡ ï ʨʦʟʚôʷʟʢʫ   (5.10) (1-ʰʝ + 2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ) 

ʅʘ ʨʠʩ. 5.15 ʥʘʚʝʜʝʥʦ ʪʨʠʚʠʤʽʨʥʠʡ ʛʨʘʬʽʢ ʜʣʷ ʨʦʟʚôʷʟʢʫ (5.11) (1-ʰʝ + 2-

ʛʝ + 3-ʪʻ ʥʘʙʣʠʞʝʥʥʷ) ʦʪʨʠʤʘʥʠʡ ʟʘ ʤʝʪʦʜʦʤ 2, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʤʘʪʝʨʽʘʣʫ ʄ51 
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ʽ ʟʥʘʯʝʥʥʷʤ ʧʘʨʘʤʝʪʨʽʚ (ʩʠʩʪʝʤʘ ʉɯ): 16,072,a=-  0 6

1 1 10u -= Ö . ʆʪʨʠʤʘʥʠʡ 

ʛʨʘʬʽʢ ʜʦʙʨʝ ʜʝʤʦʥʩʪʨʫʻ ʟʤʽʥʫ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʷ. 

 

ʈʠʩ. 5.15. ʊʨʠʚʠʤʽʨʥʠʡ ʚʘʨʽʘʥʪ ʭʚʠʣʽ ʋʽʪʪʝʢʝʨʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ 

(5.11) (1-ʰʝ + 2-ʛʝ + 3-ʪʻ ʥʘʙʣʠʞʝʥʥʷ)  

ʇʝʨʰʠʡ ʛʨʘʬʽʢ ʨʠʩ. 5.11 ʚʽʜʧʦʚʽʜʘʻ ʧʦʯʘʪʢʦʚʦʤʫ ʧʨʦʬʽʣʶ ʭʚʠʣʽ 

ʋʽʪʪʝʢʝʨʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʧʘʨʘʤʝʪʨʘʤ 
1 1

,
4 4

k m
å õ
= =æ ö

ç ÷
. ɿ ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʧʝʨʰʠʭ 

ʜʚʦʭ ʛʨʫʧ ʛʨʘʬʽʢʽʚ ʨʠʩ. 5.12ʘ,ʙ ʩʣʽʜʫʻ, ʱʦ ʥʘ ʧʦʯʘʪʢʦʚʦʤʫ ʝʪʘʧʽ, ʨʽʟʥʠʮʽ ʤʽʞ 

ʨʽʟʥʠʤʠ ʩʮʝʥʘʨʽʷʤʠ ʧʦʚʝʜʽʥʢʠ ʭʚʠʣʴ ʜʣʷ ʨʦʟʚôʷʟʢʽʚ (5.6) (1-ʰʝ ʥʘʙʣʠʞʝʥʥʷ) ʽ 

(5.10) (1-ʰʝ + 2-ʛʝ ʥʘʙʣʠ-ʞʝʥʥʷ) ʪʘ ʨʦʟʚôʷʟʢʽʚ ʟ (5.10) (1-ʰʝ + 2-ʛʝ ʥʘʙʣʠ-

ʞʝʥʥʷ) ʽ (5.11) (1-ʰʝ + 2-ʛʝ + 3-ʪʻ ʥʘʙʣʠʞʝʥʥʷ) ʥʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ. ʍʚʠʣʽ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʝʨʰʠʤ ʜʚʦʤ ʪʘ ʧʝʨʰʠʤ ʪʨʴʦʤ ʥʘʙʣʠʞʝʥʥʷʤ  ʥʝ ʟʤʽʥʶʶʪʴ 

ʜʦʚʞʠʥʫ ʧʽʜʦʰʚʠ ʽ ʥʝ ʜʝʤʦʥʩʪʨʫʶʪʴ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʶ. 

ʇʦʯʠʥʘʶʯʠ ʟ ʨʠʩ. 5.13ʘ,ʙ ʦʩʦʙʣʠʚʦ ʟ ʨʠʩ. 5.14ʘ,ʙ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʝʟʥʘʯʥʝ 

ʚʽʜʭʠʣʝʥʥʷ ʽ ʟʙʽʣʴʰʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʘʤʧʣʽʪʫʜʠ ʜʣʷ ʭʚʠʣʽ ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ 

ʨʦʟʚôʷʟʢʫ (5.10) (1-ʰʝ + 2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ) ʪʘ ʨʦʟʚôʷʟʢʫ (5.11) (1-ʰʝ + 2-ʛʝ + 3-

ʪʻ ʥʘʙʣʠʞʝʥʥʷ) ʚʽʜʥʦʩʥʦ ʨʦʟʚôʷʟʢʫ (5.6) (1-ʰʝ ʥʘʙʣʠʞʝʥʥʷ). ʇʨʠ ʧʦʰʠʨʝʥʥʽ 

ʭʚʠʣʽ ʥʘ ʩʫʪʪʻʚʫ ʚʽʜʩʪʘʥʴ ʨʠʩ. 5.14ʘ,ʙ ʦʙʠʜʚʘ ʨʦʟʚôʷʟʢʠ ʜʘʶʪʴ ʥʝʟʥʘʯʥʽ ʘʣʝ 

ʨʽʟʥʽ ʨʝʟʫʣʴʪʘʪʠ. ʍʚʠʣʷ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʧʝʨʰʠʤ ʪʨʴʦʤ ʥʘʙʣʠʞʝʥʥʷʤ ʩʪʘʻ 

ʢʨʫʪʽʰʦʶ ʪʘ ʟʙʽʣʴʰʫʻʪʴʩʷ ʟʥʘʯʝʥʥʷ ʘʤʧʣʽʪʫʜʠ ʚ ʧʦʨʽʚʥʷʥʥʽ ʜʣʷ ʭʚʠʣʽ ʜʣʷ 

ʧʝʨʰʠʭ ʜʚʦʭ ʥʘʙʣʠʞʝʥʥ.ɹ ʗʢʽʩʥʘ ʚʽʜʤʽʥʥʽʩʪʴ ʤʽʞ ʧʝʨʰʠʤʠ ʜʚʦʤʘ ʪʘ 

ʧʝʨʰʠʤʠ ʪʨʴʦʤʘ ʥʘʙʣʠʞʝʥʥʷʤʠ ʻ ʩʫʪʪʻʚʦʶ, ʽ ʥʝʟʥʘʯʥʦʶ ʢʽʣʴʢʽʩʥʦ.   
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ʆʪʞʝ, ʟʘʬʽʢʩʦʚʘʥʦ ʚʧʣʠʚ ʪʨʝʪʴʦʛʦ ʥʘʙʣʠʞʝʥʥʷ ʧʨʠ ʧʦʰʠʨʝʥʥʽ ʧʦʦʜʠ-

ʥʦʢʦʾ ʭʚʠʣʽ ʋʽʪʪʝʢʝʨʘ.  ʆʪʨʠʤʘʥʠʡ ʝʬʝʢʪ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʘ ʚʝʣʠʢʠʭ ʚʽʜʩʪʘ-

ʥʷʭ ʧʦʰʠʨʝʥʥʽ ʭʚʠʣʽ, ʪʦʤʫ ʚʧʣʠʚ ʪʨʝʪʴʦʛʦ ʥʘʙʣʠʞʝʥʥʷ ʥʘ ʜʝʬʦʨʤʘʮʽʶ 

ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʷ ʭʚʠʣʽ ʧʨʠ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʘʭ ʧʦʰʠʨʝʥʥʷ ʻ ʥʝʟʥʘʯʥʠʡ ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʥʘʩʪʫʧʥʠʤʠ ʝʪʘʧʘʤʠ.  

 

5.2.3.2 ʇʝʨʰʠʡ ʚʘʨʽʘʥʪ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʷ ʜʣʷ ʤʘʪʝʨʽʘʣʫ ʄ52. 

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʟʛʣʷʥʝʤʦ ʤʘʪʝʨʽʘʣ ʄ52 ʪʘ ʧʦʯʘʢʦʚʽ ʧʘʨʘʤʝʪʨʠ 

ʭʚʠʣʽ, ʱʦ ʙʫʣʠ ʟʘʩʪʦʩʦʚʘʥʽ ʚ ʧʦʧʝʨʝʜʥʴʦʤʫ ʚʠʧʘʜʢʫ.  

ʅʘ ʚʩʽʭ ʨʠʩ. 5.16-5.19 ʥʘʚʝʜʝʥʦ ʛʨʘʬʽʢʠ ʜʣʷ ʚʘʨʽʘʥʪʘ ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʤʘʪʝ-

ʨʽʘʣʫ ʄ52 ʽ ʟʥʘʯʝʥʥʷʤ ʧʘʨʘʤʝʪʨʽʚ (ʩʠʩʪʝʤʘ ʉɯ): 34,08,a=- 0 6

1 1 10u -= Ö  ʪʘ 

ʟʥʘʯʝʥʥʷ ʧʽʜʝʰ-ʚʠ ʭʚʠʣʽ160a= . 

 

ʈʠʩ. 5.16. ʇʦʯʘʪʢʦʚʠʡ ʧʨʦʬʽʣʴ ʭʚʠʣʽ ʋʽʪʪʝʢʝʨʘ ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʧʘʨʘʤʝʪʨʘʤ 

( )1/ 4, 1 / 4k m= =   

 

ʈʠʩ. 5.17ʘ. ʇʨʦʬʽʣʴ ʭʚʠʣʽ ʋʽʪʪʝʢʝʨʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʩʪʘʥʽ ʚ 27 ʜʦʚʞʠʥ 

ʧʽʜʦʰʚʠ ʭʚʠʣʽ, ʚʝʨʭʥʽʡ ʛʨʘʬʽʢ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (5.10) (1-ʰʝ + 2-ʛʝ 

ʥʘʙʣʠʞʝʥʥʷ), ʘ ʥʠʞʥʽʡ - ʨʦʟʚôʷʟʢʫ (5.6) (1-ʰʝ ʥʘʙʣʠʞʝʥʥʷ) 
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ʈʠʩ. 5.17ʙ. ʇʨʦʬʽʣʴ ʭʚʠʣʽ ʋʽʪʪʝʢʝʨʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʩʪʘʥʽ ʚ 27 ʜʦʚʞʠʥ 

ʧʽʜʦʰʚʠ ʭʚʠʣʽ, ʚʝʨʭʥʽʡ ʛʨʘʬʽʢ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (5.11) (1-ʰʝ + 2-ʛʝ + 3-ʪʻ 

ʥʘʙʣʠʞʝʥʥʷ), ʘ ʥʠʞʥʽʡ - ʨʦʟʚôʷʟʢʫ (5.10) (1-ʰʝ + 2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ) 

 

ʈʠʩ. 5.18ʘ. ʇʨʦʬʽʣʴ ʭʚʠʣʽ ʋʽʪʪʝʢʝʨʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʩʪʘʥʽ ʚ 83 ʜʦʚʞʠʥ 

ʧʽʜʦʰʚʠ ʭʚʠʣʽ, ʚʝʨʭʥʽʡ ʛʨʘʬʽʢ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (5.10) (1-ʰʝ + 2-ʛʝ 

ʥʘʙʣʠʞʝʥʥʷ), ʘ ʥʠʞʥʽʡ - ʨʦʟʚôʷʟʢʫ (5.6) (1-ʰʝ ʥʘʙʣʠʞʝʥʥʷ) 

 

ʈʠʩ. 5.18ʙ. ʇʨʦʬʽʣʴ ʭʚʠʣʽ ʋʽʪʪʝʢʝʨʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʩʪʘʥʽ ʚ 83 ʜʦʚʞʠʥ 

ʧʽʜʦʰʚʠ ʭʚʠʣʽ, ʚʝʨʭʥʽʡ ʛʨʘʬʽʢ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ  (5.11) (1-ʰʝ + 2-ʛʝ + 3-ʪʻ 

ʥʘʙʣʠʞʝʥʥʷ), ʘ ʥʠʞʥʽʡ - ʨʦʟʚôʷʟʢʫ (5.10) (1-ʰʝ + 2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ) 
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ʈʠʩ. 5.19ʘ. ʇʨʦʬʽʣʴ ʭʚʠʣʽ ʋʽʪʪʝʢʝʨʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʩʪʘʥʽ ʚ 218 ʜʦʚʞʠʥ 

ʧʽʜʦʰʚʠ ʭʚʠʣʽ, ʚʝʨʭʥʽʡ ʛʨʘʬʽʢ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (5.10) (1-ʰʝ + 2-ʛʝ 

ʥʘʙʣʠʞʝʥʥʷ), ʘ ʥʠʞʥʽʡ - ʨʦʟʚôʷʟʢʫ (5.6) (1-ʰʝ ʥʘʙʣʠʞʝʥʥʷ) 

 

ʈʠʩ. 5.19ʙ. ʇʨʦʬʽʣʴ ʭʚʠʣʽ ʋʽʪʪʝʢʝʨʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʩʪʘʥʽ ʚ 218 ʜʦʚʞʠʥ 

ʧʽʜʦʰʚʠ ʭʚʠʣʽ, ʚʝʨʭʥʽʡ ʛʨʘʬʽʢ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (5.11) (1-ʰʝ + 2-ʛʝ + 3-ʪʻ 

ʥʘʙʣʠʞʝʥʥʷ), ʘ ʥʠʞʥʽʡ - ʨʦʟʚôʷʟʢʫ   (5.10) (1-ʰʝ + 2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ) 

ɼʘʣʽ ʥʘ ʨʠʩ. 5.20 ʥʘʚʝʜʝʥʦ ʪʨʠʚʠʤʽʨʥʠʡ ʛʨʘʬʽʢ ʜʣʷ ʨʦʟʚôʷʟʢʫ (5.11) (1-ʰʝ 

+ 2-ʛʝ + 3-ʪʻ ʥʘʙʣʠʞʝʥʥʷ) ʦʪʨʠʤʘʥʦʤʫ ʤʝʪʦʜʦʤ 2, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʤʘʪʝʨʽʘʣʫ 

ʄ52 ʽ ʟʥʘʯʝʥʥʷʤ ʧʘʨʘʤʝʪʨʽʚ (ʩʠʩʪʝʤʘ ʉɯ): 34,08,a=-  0 6

1 1 10u -= Ö . ʆʪʨʠʤʘʥʠʡ 

ʛʨʘʬʽʢ ʜʦʙʨʝ ʜʝʤʦʥʩʪʨʫʻ ʟʤʽʥʫ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʷ. 

 

ʈʠʩ. 5.20. ʊʨʠʚʠʤʽʨʥʠʡ ʚʘʨʽʘʥʪ ʭʚʠʣʽ ʋʽʪʪʝʢʝʨʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ 

(5.11) (1-ʰʝ + 2-ʛʝ + 3-ʪʻ ʥʘʙʣʠʞʝʥʥʷ). 
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ʇʝʨʰʠʡ ʛʨʘʬʽʢ ʨʠʩ. 5.16 ʘʥʘʣʦʛʽʯʥʠʡ ʧʦʧʝʨʝʜʥʴʦʤʫ ʚʠʧʘʜʢʫ. ɿ ʧʨʝʜ-

ʩʪʘʚʣʝʥʠʭ ʧʝʨʰʠʭ ʜʚʦʭ ʛʨʫʧ ʛʨʘʬʽʢʽʚ ʨʠʩ. 5.17(ʘ,ʙ) ʚʠʧʣʠʚʘʻ, ʱʦ ʥʘ ʧʦʯʘʪ-

ʢʦʚʦʤʫ ʝʪʘʧʽ, ʨʽʟʥʠʮʽ ʤʽʞ ʨʽʟʥʠʤʠ ʩʮʝʥʘʨʽʷʤʠ ʧʦʚʝʜʽʥʢʠ ʭʚʠʣʴ ʜʣʷ ʨʦʟʚôʷʟʢʽʚ 

(5.6) (1-ʰʝ ʥʘʙʣʠʞʝʥʥʷ) ʽ (5.10) (1-ʰʝ + 2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ) ʪʘ ʨʦʟʚôʷʟʢʽʚ ʟ 

(5.10) (1-ʰʝ + 2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ) ʽ (5.11) (1-ʰʝ + 2-ʛʝ + 3-ʪʻ ʥʘʙʣʠʞʝʥʥʷ) 

ʤʘʡʞʝ ʥʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ.  ʍʚʠʣʽ ʜʣʷ ʜʚʦʭ ʪʘ ʪʨʴʦʭ ʥʘʙʣʠʞʝʥʴ  ʥʝ ʟʤʽʥʶʶʪʴ 

ʜʦʚʞʠʥʫ ʧʽʜʦʰʚʠ ʽ ʜʝʤʦʥʩʪʨʫʶʪʴ ʣʠʰʝ ʥʝʟʥʘʯʥʝ ʚʽʜʭʠʣʝʥʥʷ  ʚʽʜ ʧʦʯʘʪʢʦʚʦʛʦ 

ʧʨʦʬʽʣʶ ʨʠʩ. 5.17ʘ,ʙ. ʇʦʯʠʥʘʶʯʠ ʟ ʨʠʩ. 5.18ʘ,ʙ  ̔ʦʩʦʙʣʠʚʦ ʟ ʨʠʩ. 5.18ʘ,ʙ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʽʜʭʠʣʝʥʥʷ ʽ ʟʙʽʣʴʰʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʘʤʧʣʽʪʫʜʠ ʜʣʷ ʭʚʠʣʽ 

ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (5.10) (1-ʰʝ + 2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ)  ʪʘ ʨʦʟʚôʷʟʢʫ (5.11) 

(1-ʰʝ + 2-ʛʝ + 3-ʪʻ ʥʘʙʣʠʞʝʥʥʷ) ʚʽʜʥʦʩʥʦ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʶ ʨʦʟʚôʷʟʢʫ 

(5.6) (1-ʰʝ ʥʘʙʣʠʞʝʥʥʷ). ʇʨʠ ʧʦʰʠʨʝʥʥʽ ʭʚʠʣʽ ʥʘ ʩʫʪʪʻʚʫ ʚʽʜʩʪʘʥʴ ʨʠʩ. 

5.19ʘ,ʙ ʦʙʠʜʚʘ ʨʦʟʚôʷʟʢʠ ʜʘʶʪʴ ʟʥʘʯʥʽ ʽ ʚʽʜʤʽʥʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʨʝʟʫʣʴʪʘʪʦʤ, ʷʢʠʡ ʦʪʨʠʤʘʥʠʡ ʚ ʧʦʧʝʨʝʜʥʴʦʤʫ ʚʠʧʘʜʢʫ ʨʠʩ. 5.14ʘ,ʙ. ʍʚʠʣʷ, 

ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʧʝʨʰʠʤ ʪʨʴʦʤ ʥʘʙʣʠʞʝʥʥʷʤ ʩʪʘʻ ʢʨʫʪʽʰʦ ʁʚʽʜʥʦʩʥʦ ʭʚʠʣʽ ʱʦ 

ʚʽʜʧʦʚʽʜʘʻ ʧʝʨʰʠʤ ʜʚʦʤ ʥʘʙʣʠʞʝʥʥʷʤ, ʧʨʠ ʮʴʦʤʫ ʟʥʘʯʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ 

ʘʤʧʣʽʪʫʜʠ ʫ ʚʠʧʘʜʢʫ ʪʨʴʦʭ ʥʘʙʣʠʞʝʥʴʟʨʦʩʪʘʻ.  

ɺʧʣʠʚ ʪʨʝʪʴʦʛʦ ʥʘʙʣʠʞʝʥʥʷ ʥʘ ʧʦʯʘʪʢʦʚʠʡ ʧʨʦʬʽʣʴ ʧʨʠ ʧʦʰʠʨʝʥʥʽ 

ʭʚʠʣʽ ʋʽʪʪʝʢʝʨʘ ʜʣʷ ʜʘʥʦʾ ʢʦʥʬʽʛʫʨʘʮʽʾ ʧʘʨʘʤʝʪʨʽʚ ʤʘʪʝʨʽʘʣʫ ʻ ʙʽʣʴʰʠʤ ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʧʝʨʝʜʥʽʤ ʚʠʧʘʜʢʦʤ. ʊʨʝʪʻ ʥʘʙʣʠʞʝʥʥʷ ʜʣʷ ʪʘʢʦʾ ʢʦʥʬʽʛʫʨʘʮʽʾ 

ʙʽʣʴʰʝ ʚʧʣʠʚʘʻ ʥʘ ʧʦʯʘʪʢʦʚʠʡ ʧʨʦʬʽʣʴ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʝʨʰʠʤʠ ʜʚʦʤʘ 

ʥʘʙʣʠʞʝʥʥʷʤʠ.  ʆʪʨʠʤʘʥʠʡ ʝʬʝʢʪ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʘ ʜʦʩʪʘʪʥʴʦ ʚʝʣʠʢʠʭ 

ʚʽʜʩʪʘʥʷʭ ʧʦʰʠʨʝʥʥʽ ʭʚʠʣʽ, ʪʦʤʫ ʚʧʣʠʚ ʪʨʝʪʴʦʛʦ ʥʘʙʣʠʞʝʥʥʷ ʥʘ ʜʝʬʦʨʤʘʮʽʶ 

ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʷ ʭʚʠʣʽ ʧʨʠ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʘʭ ʧʦʰʠʨʝʥʥʷ ʻ ʥʝʟʥʘʯʥʠʡ.  

ʆʪʞʝ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ, ʱʦ ʜʣʷ ʧʝʨʰʦʛʦ ʪʘ ʜʨʫʛʦʛʦ ʚʘʨʽʘʥʪʽʚ 

ʧʘʨʘʤʝʪʨʽʚ ʤʘʪʝʨʽʘʣʫ, ʜʨʫʛʝ ʪʘ ʪʨʝʪʻ ʥʘʙʣʠʞʝʥʥʷ ʚʧʣʠʚʘʶʪʴʻ ʥʘ ʟʤʽʥʫ 

ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʷ ʟ ʨʽʟʥʦʶ ʰʚʠʜʢʽʩʪʶ (ʜʠʩʪʦʨʩʽʷ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʷ 

ʭʚʠʣʽ ʩʫʪʪʻʚʽʰʘ ʜʣʷ ʜʨʫʛʦʾ ʢʦʥʬʽʛʫʨʘʮʽʾ). ɺʧʣʠʚ ʪʨʝʪʴʦʛʦ, ʯʝʪʚʝʨʪʦʛʦ, ʧôʷʪʦʛʦ 

ʽ ʙʽʣʴʰʝ ʥʘʙʣʠʞʝʥʴ ʙʫʜʝ ʥʝʟʥʘʯʥʠʡ, ʱʦʜʦ ʜʨʫʛʦʛʦ ʥʘʙʣʠʞʝʥʥʷ ʧʨʠ 

ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʘʭ ʧʦʰʠʨʝʥʥʷ ʭʚʠʣʽ. ʂʦʞʥʘ ʥʝʣʽʥʽʡʥʘ ʜʦʙʘʚʢʘ ʙʫʜʝ ʚʧʣʠʚʘʪʠ  
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ʥʘ ʜʠʩʪʦʨʩʽʶ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʷ ʚʩʝ ʤʝʥʰʝ ʽ ʤʝʥʰʝ.  

ɼʣʷ ʧʦʟʜʦʚʞʥʽʭ ʭʚʠʣʴ ɻʘʫʩʩʘ, ʪʘ ʋʽʪʪʝʢʝʨʘ ʚʧʣʠʚ ʪʨʝʪʴʦʾ ʥʝʣʽʥʽʡʥʦʾ 

ʜʦʙʘʚʢʠ ʚʽʜʤʽʥʥʠʡ: ʚ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ ʧʨʦʬʽʣʴ ʭʚʠʣʽ ʻ ʫʤʦʚʥʦ ʩʠʤʝʪʨʠʯʥʠʤ, 

ʘ ʚ ʜʨʫʛʦʤʫ - ʩʫʪʪʻʚʦ ʥʝʩʠʤʝʪʨʠʯʥʠʤ ʮʝ ʚ ʩʚʦʶ ʯʝʨʛʫ ʚʧʣʠʚʘʻ ʥʘ ʰʚʠʜʢʽʩʪʴ 

ʪʘ ʚʠʛʣʷʜ ʩʧʦʪʚʦʨʝʥʥʷ ʧʨʦʬʽʣʷ. ʉʧʽʣʴʥʠʤ ʻ ʪʝ, ʱʦ ʜʣʷ ʦʙʦʭ ʧʦʯʘʪʢʦʚʠʭ 

ʧʨʦʬʽʣʽʚ ʚʧʣʠʚ ʪʨʝʪʴʦʾ ʛʘʨʤʦʥʽʢʠ ʻ ʥʝʟʥʘʯʥʠʡ ʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʪʽʣʴʢʠ ʜʣʷ 

ʜʦʩʪʘʪʥʴʦ ʚʝʣʠʢʠʭ ʚʽʜʩʪʘʥʷʭ, ʘʣʝ ʟʙʽʣʴʰʝʥʥʷ ʧʦʯʘʪʢʦʚʦʾ ʘʤʧʣʽʪʫʜʠ ʚʣʘʩʪʠʚʝ 

ʜʣʷ ʦʙʦʭ ʚʠʧʘʜʢʽʚ. 

 

5.2.3.3 ɼʨʫʛʠʡ ʚʘʨʽʘʥʪ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʷ ʜʣʷ ʤʘʪʝʨʽʘʣʫ ʄ51. 

ʈʦʟʛʣʷʜʘʻʪʴʩʷ ʟʘʜʘʯʘ ʧʨʦ ʭʚʠʣʶ ʋʽʪʪʝʢʝʨʘ ();k mW z  ʟ ʧʘʨʘʤʝʪʨʘʤʠ 

5 5
,

4 4
k m
å õ
= =æ ö

ç ÷
, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʚʧʣʠʚ ʜʨʫʛʦʛʦ ʪʘ ʪʨʝʪʴʦʛʦ 

ʥʘʙʣʠʞʝʥʥʷ ʜʣʷ ʽʥʰʦʛʦ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʷ ʭʚʠʣʽ ʚ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʧʦʧʝʨʝʜ-

ʥʽʤ ʚʠʧʘʜʢʦʤ ʚʠʛʣʷʜʫ ʮʴʦʛʦ ʧʨʦʬʽʣʷ.   

ʈʽʚʥʷʥʥʷ ʜʣʷ ʧʝʨʰʦʛʦ ʥʘʙʣʠʞʝʥʥʷ ʭʚʠʣʽ ʋʽʪʪʝʢʝʨʘ ʚʽʜʧʦʚʽʜʥʠʭ ʧʘʨʘʤʝʪ-

ʨʽʚ ʧʨʠʡʤʘʻ ʚʠʛʣʷʜ   

                                         () ()(1) 0

1 1 5/4;5/4u u Ws s= ,                                     (5.12) 

ʜʝ 
0

1u - ʘʤʧʣʽʪʫʜʘ ʭʚʠʣʽ ʽ ( )1 La x ts n= - -ʬʘʟʘ ʭʚʠʣʽ.  

ʈʦʟʚôʷʟʦʢ ʜʣʷ ʧʝʨʰʦʛʦ ʽ ʜʨʫʛʦʛʦ ʥʘʙʣʠʞʝʥʴ ʟ ʫʨʘʭʫʚʘʥʥʷʤ (5.12)  ʧʨʠʡ-

ʤʘʻ ʚʠʛʣʷʜ 

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

1 1 5/4,5/4 1 5/4,5/41

1
( , )

2
Lu x t u W v ta u Ws a s+ ¡è ø= - ê ú ;            (5.13) 

ɸ ʨʦʟʚôʷʟʦʢ ʜʣʷ ʧʝʨʰʦʛʦ, ʜʨʫʛʦʛʦ ʽ ʪʨʝʪʴʦʛʦ ʥʘʙʣʠʞʝʥʴ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

(5.12)  ʤʘʪʠʤʝ ʪʘʢʠʡ ʚʠʛʣʷʜ 

                   

() ( ) ()

( ) ()

2 2(1 2 3) 0 2 0
1 1 5/4,5/4 1 5/4,5/41

3 32 3 0
1 5/4,5/4

1
( , )

2

1

8

L

L

u x t u W v ta u W

v ta u W

s a s

a s

+ + ¡è ø= - -ê ú

¡è ø- ê ú

.    (5.14) 
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      ʇʦʭʽʜʥʘ ʬʫʥʢʮʽʾ ()5/4;5/4W s  ʥʘʩʪʫʧʥʘ: 

                 () () ()5/4,5/4 5/4,5/4 1/4,5/4

5 1 1

4 2

d
W W W

d z
s s s

s s

å õ
= - -æ ö
ç ÷

,                      (5.15) 

      ʆʪʞʝ ʨʦʟʚôʷʟʦʢ (5.13) ʟ ʫʨʘʭʫʚʘʥʥʷʤ (5.15) ʜʣʷ ʧʝʨʰʠʭ ʜʚʦʭ ʥʘʙʣʠʞʝʥʴ 

ʥʘʩʪʫʧʥʠʡ 

() ( ) () ()
2

2
(1 2) 0 2 0

1 1 5/4,5/4 1 5/4,5/4 1/4,5/41

1 5 1 1
( , )

2 4 2
Lu x t u W v ta u W Ws a s s

s s

+ è øå õ
= - - -æ öé ù

ç ÷ê ú
(5.16) 

ʘ ʫ ʚʠʧʘʜʢʫ (5.14), ʜʣʷ ʧʝʨʰʠʭ ʪʨʴʦʭ ʥʘʙʣʠʞʝʥʴ 

() ( ) () ()
2

2
(1 2 3) 0 2 0

1 1 5/4,5/4 1 5/4,5/4 1/4,5/41

1 5 1 1
( , )

2 4 2
Lu x t u W v ta u W Ws a s s

s s

+ + è øå õ
= - - - -æ öé ù

ç ÷ê ú

         ( ) () ()
3

3
2 3 0

1 5/4,5/4 1/4,5/4

1 5 1 1

8 4 2
Lv ta u W Wa s s

s s

è øå õ
-- - -æ öé ù

ç ÷ê ú
            (5.17) 

  ɿ ʚʠʛʣʷʜʫ ʨʦʟʚôʷʟʢʽʚ (5.16) ʽ (5.17) ʚʠʧʣʠʚʘʻ ʱʦ ʚʦʥʠ ʩʭʦʞʽ ʟ ʨʦʟ-

ʚôʷʟʢʘʤʠ (5.10) ʪʘ (5.11) ʟʘ ʚʠʥʷʪʢʦʤ ʤʥʦʞʥʠʢʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʧʦʭʽʜʥʽʡ.  

ɺʠʙʝʨʝʤʦ ʘʥʘʣʦʛʽʯʥʽ  ʜʚʘ ʤʝʪʘʣʝʚʽ ʢʦʤʧʦʟʠʪʥʽ ʤʘʪʝʨʽʘʣʠ ʷʢʽ ʟʘʩʪʦʩʦʚʫ-

ʚʘʣʠʩʴ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʭʚʠʣʽ ʋʽʪʪʝʢʝʨʘ ();k mW z  ʟ ʧʘʨʘʤʝʪʨʘʤʠ 
5 5

,
4 4

k m
å õ
= =æ ö

ç ÷
 

(ʤʘʪʨʠʮʷ ï ʘʣʶʤʽʥʽʡ, ʥʘʧʦʚʥʶʚʘʯ ï ʚʦʣʴʬʨʘʤ) (ʩʠʩʪʝʤʘ ʉɯ): ʤʘʪʝʨʽʘʣ 51 

(ʦʙ'ʻʤʥʠʡ ʚʤʽʩʪ ʤʘʪʨʠʮʽ ʜʦʨʽʚʥʶʻ 0,8) ʽ ʤʘʪʝʨʽʘʣ 52 (ʦʙ'ʻʤʥʠʡ ʚʤʽʩʪ ʤʘʪʨʠʮʽ 

ʜʦʨʽʚʥʶʻ 0,6). ɼʣʷ ʜʘʥʠʭ ʜʚʦʭ ʤʘʪʝʨʽʘʣʽʚ ʧʦʯʘʪʢʦʚʽ ʧʽʜʦʰʚʠ ʚʠʙʨʘʥʽ 

ʦʜʥʘʢʦʚʠʤʠ 0,037L= 160.a=  

ɼʘʣʽ ʟʘ ʬʦʨʤʫʣʘʤʠ (5.12) (1-ʰʝ ʥʘʙʣʠʞʝʥʥʷ), (5.16) (1-ʰʝ+2-ʛʝ ʥʘʙʣʠ-

ʞʝʥʥʷ) ʪʘ (5.17) (1-ʰʝ + 2-ʛʝ + 3-ʪʻ ʥʘʙʣʠʞʝʥʥʷ)  ʧʦʙʫʜʦʚʘʥʽ ʜʚʦʚʠʤʽʨʥʽ 

ʛʨʘʬʽʢʠ ñʟʤʽʱʝʥʥʷ 
1u  ï ʧʨʦʡʜʝʥʘ ʭʚʠʣʝʶ ʚʽʜʩʪʘʥʴ 

1xò. ɺʩʴʦʛʦ ʨʦʟʛʣʷʥʫʪʦ 2 

ʥʘʙʦʨʠ (ʜʚʘ ʤʘʪʝʨʽʘʣʠ), ʜʣʷ ʦʜʥʦʛʦ ʚʘʨʽʘʥʪʫ ʜʦʚʞʠʥʠ ʧʽʜʦʰʚʠ ʭʚʠʣʽ ʪʘ 

ʧʦʯʘʪʢʦʚʦʾ ʤʘʢʩʠʤʘʣʴʥʦʾ ʘʤʧʣʽʪʫʜʠ. ʂʦʞʝʥ ʥʘʙʽʨ ʚʢʣʶʯʘʻ ʛʨʘʬʽʢʠ ʟ ʜʚʦʤʘ 

ʧʨʦʬʽʣʷʤʠ. ʋ ʢʦʞʥʦʤʫ ʥʘʙʦʨʽ ʧʝʨʰʠʡ ʛʨʘʬʽʢ ʧʦʢʘʟʫʻ ʚʠʛʣʷʜ ʧʦʯʘʪʢʦʚʦʛʦ 

ʧʨʦʬʽʣʷ, ʘ ʽʥʰʽ ʛʨʘʬʽʢʠ, ʦʙôʻʜʥʘʥʽ ʫ ʪʨʠ ʛʨʫʧʠ. ʂʦʞʥʘ ʛʨʫʧʘ ʩʢʣʘʜʘʪ̒ʴʩʷ ʟ 
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ʜʚʦʭ ʛʨʘʬʽʢʽʚ: ʧʝʨʰʠʡ ʛʨʘʬʽʢ ʧʦʨʽʚʥʶʻ ʧʝʨʰʝ ʥʘʙʣʠʞʝʥʥʷ ʟ ʜʨʫʛʠʤ, ʘ ʜʨʫʛʠʡ 

ʛʨʘʬʽʢ ʧʦʨʽʚʥʶʻ ʨʦʟʚôʷʟʢʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʝʨʰʦʤʫ ʪʘ ʜʨʫʛʦʤʫ 

ʥʘʙʣʠʞʝʥʥʶ ʪʘ  ʨʦʟʚôʷʟʢʠ, ʱʦ ʚʢʣʶʯʘʶʪʴ ʧʝʨʰʝ, ʜʨʫʛʝ ʽ ʪʨʝʪʻ ʥʘʙʣʠʞʝʥʥʷ. 

ɻʨʘʬʽʢʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʬʦʨʤʦʶ ʧʨʦʬʽʣʶ ʭʚʠʣʽ ʜʣʷ ʨʽʟʥʠʭ ʚʽʜʩʪʘʥʝʡ ï ʚʽʜ 

ʧʦʯʘʪʢʦʚʦʛʦ ʧʦʣʦʞʝʥʥʷ ʭʚʠʣʽ ʜʦ ʧʦʣʦʞʝʥʥʷ ʥʘ ʚʽʜʩʪʘʥʽ ʙʘʛʘʪʦ ʜʝʩʷʪʢʽʚ 

ʧʦʚʪʦʨʝʥʴ ʜʦʚʞʠʥʠ ʧʽʜʦʰʚʠ ʭʚʠʣʽ, ʜʝ ʚʧʣʠʚ ʥʝʣʽʥʽʡʥʦʩʪʽ ʚʞʝ ʧʨʦʷʚʣʷʻʪʴʩʷ 

ʩʫʪʪʻʚʦ ʽ ʩʧʦʪʚʦʨʝʥʥʷ ʧʨʦʬʽʣʶ ʮʽʣʢʦʤ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʽʟʫʘʣʴʥʦ. 

ɻʨʘʬʽʢʠ ʧʦʙʫʜʦʚʘʥʽ ʟʘ ʘʥʘʣʦʛʽʯʥʠʤ ʩʮʝʥʘʨʽʻʤ ʜʦ ʧʦʧʝʨʝʜʥʴʦʛʦ ʚʠʧʘʜʢʫ ʽ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʪʘʢ, ʱʦʙ ʝʚʦʣʶʮʽʷ ʭʚʠʣʽ ʙʫʣʘ ʩʧʦʩʪʝʨʝʞʫʚʘʥʘ ʜʦʩʠʪʴ ʥʘʛ-

ʣʷʜʥʦ.  

ʅʘ ʚʩʽʭ ʨʠʩ. 5.21-5.24 ʥʘʚʝʜʝʥʦ ʛʨʘʬʽʢʠ ʜʣʷ ʚʘʨʽʘʥʪʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 

ʤʘʪʝʨʽʘʣʫ ʄ51 ʽ ʪʘʢʠʤ ʟʥʘʯʝʥʥʷʤ ʧʘʨʘʤʝʪʨʽʚ (ʩʠʩʪʝʤʘ ʉɯ): 16,072,a=-  

0 6

1 1 10u -= Ö  ʪʘ ʟʥʘʯʝʥʥʷ ʧʽʜʦʰʚʠ ʭʚʠʣʽ 160a= . 

 

ʈʠʩ. 5.21. ʇʦʯʘʪʢʦʚʠʡ ʧʨʦʬʽʣʴ ʭʚʠʣʽ ʋʽʪʪʝʢʝʨʘ ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʧʘʨʘʤʝʪʨʘʤ 

( )5 / 4, 5 / 4k m= =   

 

ʈʠʩ. 5.22ʘ. ʇʨʦʬʽʣʴ ʭʚʠʣʽ ʋʽʪʪʝʢʝʨʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʩʪʘʥʽ ʚ 27 ʜʦʚʞʠʥ 

ʧʽʜʦʰʚʠ ʭʚʠʣʽ, ʚʝʨʭʥʽʡ ʛʨʘʬʽʢ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (5.16) (1- ʝh + 2-ʛʝ 

ʥʘʙʣʠʞʝʥʥʷ), ʘ ʥʠʞʥʽʡ - ʨʦʟʚôʷʟʢʫ (5.12) (1-ʰʝ ʥʘʙʣʠʞʝʥʥʷ) 
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ʈʠʩ. 5.22ʙ. ʇʨʦʬʽʣʴ ʭʚʠʣʽ ʋʽʪʪʝʢʝʨʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʩʪʘʥʽ ʚ 27 ʜʦʚʞʠʥ 

ʧʽʜʦʰʚʠ ʭʚʠʣʽ, ʚʝʨʭʥʽʡ ʛʨʘʬʽʢ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (5.17) (1-ʰʝ + 2-ʛʝ + 3-ʪʻ 

ʥʘʙʣʠʞʝʥʥʷ), ʘ ʥʠʞʥʽʡ - ʨʦʟʚôʷʟʢʫ (5.16) (1-ʰʝ + 2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ) 

 

ʈʠʩ. 5.23ʘ. ʇʨʦʬʽʣʴ ʭʚʠʣʽ ʋʽʪʪʝʢʝʨʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʩʪʘʥʽ ʚ 83 ʜʦʚʞʠʥ 

ʧʽʜʦʰʚʠ ʭʚʠʣʽ, ʚʝʨʭʥʽʡ ʛʨʘʬʽʢ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (5.16) (1-ʰʝ + 2-ʛʝ 

ʥʘʙʣʠʞʝʥʥʷ), ʘ ʥʠʞʥʽʡ - ʨʦʟʚôʷʟʢʫ (5.12) (1-ʰʝ ʥʘʙʣʠʞʝʥʥʷ) 

 

ʈʠʩ. 5.23ʙ. ʇʨʦʬʽʣʴ ʭʚʠʣʽ ʋʽʪʪʝʢʝʨʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʩʪʘʥʽ ʚ 83 ʜʦʚʞʠʥ 

ʧʽʜʦʰʚʠ ʭʚʠʣʽ, ʚʝʨʭʥʽʡ ʛʨʘʬʽʢ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (5.17) (1-ʰʝ + 2-ʛʝ + 3-ʪʻ 

ʥʘʙʣʠʞʝʥʥʷ), ʘ ʥʠʞʥʽʡ - ʨʦʟʚôʷʟʢʫ (5.16) (1-ʰʝ + 2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ) 
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ʈʠʩ. 5.24ʘ. ʇʨʦʬʽʣʴ ʭʚʠʣʽ ʋʽʪʪʝʢʝʨʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʩʪʘʥʽ ʚ 218 ʜʦʚʞʠʥ 

ʧʽʜʦʰʚʠ ʭʚʠʣʽ, ʚʝʨʭʥʽʡ ʛʨʘʬʽʢ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (5.16) (1-ʰʝ + 2-ʛʝ 

ʥʘʙʣʠʞʝʥʥʷ), ʘ ʥʠʞʥʽʡ - ʨʦʟʚôʷʟʢʫ (5.12) (1-ʰʝ ʥʘʙʣʠʞʝʥʥʷ) 

 
ʈʠʩ. 5.24ʙ. ʇʨʦʬʽʣʴ ʭʚʠʣʽ ʋʽʪʪʝʢʝʨʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʩʪʘʥʽ ʚ 218 ʜʦʚʞʠʥ 

ʧʽʜʦʰʚʠ ʭʚʠʣʽ, ʚʝʨʭʥʽʡ ʛʨʘʬʽʢ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (5.17) (1-ʰʝ + 2-ʛʝ + 3-ʪʻ 

ʥʘʙʣʠʞʝʥʥʷ), ʘ ʥʠʞʥʽʡ - ʨʦʟʚôʷʟʢʫ   (5.16) (1-ʰʝ + 2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ) 

ʅʘ ʨʠʩ. 5.25 ʥʘʚʝʜʝʥʦ ʪʨʠʚʠʤʽʨʥʠʡ ʛʨʘʬʽʢ ʜʣʷ ʨʦʟʚôʷʟʢʫ (5.17) (1-ʰʝ + 2-

ʛʝ + 3-ʪʻ ʥʘʙʣʠʞʝʥʥʷ) ʦʪʨʠʤʘʥʠʡ ʟʘ ʤʝʪʦʜʦʤ 2, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʤʘʪʝʨʽʘʣʫ ʄ51 

ʽ ʪʘʢʠʤ ʟʥʘʯʝʥʥʷʤ ʧʘʨʘʤʝʪʨʽʚ (ʩʠʩʪʝʤʘ ʉɯ):16,072,a=-  0 6

1 1 10u -= Ö . 

ʆʪʨʠʤʘʥʠʡ ʛʨʘʬʽʢ ʜʦʙʨʝ ʜʝʤʦʥʩʪʨʫʻ ʟʤʽʥʫ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʷ 

 

ʈʠʩ. 5.25. ʊʨʠʚʠʤʽʨʥʠʡ ʚʘʨʽʘʥʪ ʭʚʠʣʽ ʋʽʪʪʝʢʝʨʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ 

(5.17) (1-ʰʝ + 2-ʛʝ + 3-ʪ̒  ʥʘʙʣʠʞʝʥʥʷ). 
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ʇʝʨʰʠʡ ʛʨʘʬʽʢ ʨʠʩ. 5.21 ʚʽʜʧʦʚʽʜʘʻ ʧʦʯʘʪʢʦʚʦʤʫ ʧʨʦʬʽʣʶ ʭʚʠʣʽ 

ʋʽʪʪʝʢʝʨʘ, ʟ ʧʘʨʘʤʝʪʨʘʤʠ 
5 5

,
4 4

k m
å õ
= =æ ö

ç ÷
. ʇʦʯʠʥʘʶʯʠ ʟ ʨʠʩ. 5.22ʘ,ʙ ʩʧʦʩʪʝ-

ʨʽʛʘʻʪʴʩʷ ʚʧʣʠʚ ʜʨʫʛʦʛʦ ʥʘʙʣʠʞʝʥʥʷ ʥʘ ʧʦʯʘʪʢʦʚʠʡ ʧʨʦʬʽʣʴ ʪʘ ʚʽʜʤʽʥʥʽʩʪʴ 

ʤʽʞ, ʧʝʨʰʠʤ ʽ ʜʨʫʛʠʤ ʪʘ ʧʝʨʰʠʤ, ʜʨʫʛʠʤ  ̔ʪʨʝʪʽʤ ʥʘʙʣʠʞʝʥʥʷʤʠ. ʇʦʯʠʥʘʶʯʠ 

ʟ ʨʠʩ. 5.23ʘ,ʙ ʽ ʦʩʦʙʣʠʚʦ ʟ ʨʠʩ. 5.24ʘ,ʙ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʽʜʭʠʣʝʥʥʷ ʭʚʠʣʽ ʷʢʘ 

ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (5.16) (1-ʰʝ + 2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ) ʪʘ ʨʦʟʚôʷʟʢʫ (5.17) (1-ʰʝ 

+ 2-ʛʝ + 3-ʪʻ ʥʘʙʣʠʞʝʥʥʷ) ʚʽʜʥʦʩʥʦ ʨʦʟʚôʷʟʢʫ (5.12) (1-ʰʝ ʥʘʙʣʠʞʝʥʥʷ). ʅʘ 

ʩʫʪʪʻʚʽʡ ʚʽʜʩʪʘʥʽ 5.24ʘ,ʙ ʦʙʠʜʚʘ ʨʦʟʚôʷʟʢʠ ʜʝʤʦʥʩʪʨʫʶʪʴ ʷʢʽʩʥʦ ʚʽʜʤʽʥʥʽ, ʘʣʝ 

ʢʽʣʴʢʽʩʥʦ ʙʣʠʟʙʢʽ ʨʝʟʫʣʴʪʘʪʠ. ʍʚʠʣʷ ʜʣʷ ʪʨʴʦʭ ʥʘʙʣʠʞʝʥʴ (5.17) (1-ʰʝ + 2-ʛʝ 

+ 3-ʪʻ ʥʘʙʣʠʞʝʥʥʷ) ʜʘʻ ʙʽʣʴʰʠʡ ʝʬʝʢʪ ʚ ʧʦʨʽʚʥʷʥʥʽ ʜʣʷ ʭʚʠʣʽ ʟ ʜʚʦʤʘ 

ʥʘʙʣʠʞʝʥʥʷʤʠ (5.16) (1-ʰʝ + 2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ), ʘʣʝ ʩʧʦʪʚʦʨʝʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʟ ʨʽʟʥʦʶ ʰʚʠʜʢʽʩʪʶ,  ʪʘ  ̒ʥʝ ʟʥʘʯʥʠʤ.    

 

5.2.3.4 ɼʨʫʛʠʡ ʚʘʨʽʘʥʪ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʷ ʜʣʷ ʤʘʪʝʨʽʘʣʫ ʄ52. 

ʈʦʟʛʣʷʥʝʤʦ ʥʘʩʪʫʧʥʫ ʛʨʫʧʫ ʛʨʘʬʽʢʽʚ (ʨʠʩ. 5.26-5.29) ʜʣʷ ʚʘʨʽʘʥʪʘ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʻ ʤʘʪʝʨʽʘʣʫ ʄ52 ʽ ʟʥʘʯʝʥʥʷʤ ʧʘʨʘʤʝʪʨʽʚ (ʩʠʩʪʝʤʘ ʉɯ): 

34,08,a=- 0 6

1 1 10u -= Ö  ʪʘ ʟʥʘʯʝʥʥʷ ʧʽʜʦʰʚʠ ʭʚʠʣʽ160a= . 

 

ʈʠʩ. 5.26. ʇʦʯʘʪʢʦʚʠʡ ʧʨʦʬʽʣʴ ʭʚʠʣʽ ʋʽʪʪʝʢʝʨʘ ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʧʘʨʘʤʝʪʨʘʤ 

( )5 / 4, 5 / 4k m= =   
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ʈʠʩ. 5.27ʘ. ʇʨʦʬʽʣʴ ʭʚʠʣʽ ʋʽʪʪʝʢʝʨʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʩʪʘʥʽ ʚ 27 ʜʦʚʞʠʥ 

ʧʽʜʦʰʚʠ ʭʚʠʣʽ, ʚʝʨʭʥʽʡ ʛʨʘʬʽʢ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (5.16) (1-ʰʝ + 2-ʛʝ 

ʥʘʙʣʠʞʝʥʥʷ), ʘ ʥʠʞʥʽʡ - ʨʦʟʚôʷʟʢʫ (5.12) (1-ʰʝ ʥʘʙʣʠʞʝʥʥʷ) 

 

ʈʠʩ. 5.27ʙ. ʇʨʦʬʽʣʴ ʭʚʠʣʽ ʋʽʪʪʝʢʝʨʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʩʪʘʥʽ ʚ 27 ʜʦʚʞʠʥ 

ʧʽʜʦʰʚʠ ʭʚʠʣʽ, ʚʝʨʭʥʽʡ ʛʨʘʬʽʢ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (5.17) (1-ʰʝ + 2-ʛʝ + 3-ʪʻ 

ʥʘʙʣʠʞʝʥʥʷ), ʘ ʥʠʞʥʽʡ - ʨʦʟʚôʷʟʢʫ (5.16) (1-ʰʝ + 2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ) 

 

ʈʠʩ. 5.28ʘ. ʇʨʦʬʽʣʴ ʭʚʠʣʽ ʋʽʪʪʝʢʝʨʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʩʪʘʥʽ ʚ 83 ʜʦʚʞʠʥ 

ʧʽʜʦʰʚʠ ʭʚʠʣʽ, ʚʝʨʭʥʽʡ ʛʨʘʬʽʢ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (5.16) (1-ʰʝ + 2-ʛʝ 

ʥʘʙʣʠʞʝʥʥʷ), ʘ ʥʠʞʥʽʡ - ʨʦʟʚôʷʟʢʫ (5.12)(1-ʰʝ ʥʘʙʣʠʞʝʥʥʷ) 
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ʈʠʩ. 5.28ʙ. ʇʨʦʬʽʣʴ ʭʚʠʣʽ ʋʽʪʪʝʢʝʨʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʩʪʘʥʽ ʚ 83 ʜʦʚʞʠʥ 

ʧʽʜʦʰʚʠ ʭʚʠʣʽ, ʚʝʨʭʥʽʡ ʛʨʘʬʽʢ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (5.17) (1-ʰʝ + 2-ʛʝ + 3-ʪʻ 

ʥʘʙʣʠʞʝʥʥʷ), ʘ ʥʠʞʥʽʡ - ʨʦʟʚôʷʟʢʫ (5.16) (1-ʰʝ + 2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ) 

 

ʈʠʩ. 5.29ʘ. ʇʨʦʬʽʣʴ ʭʚʠʣʽ ʋʽʪʪʝʢʝʨʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʩʪʘʥʽ ʚ 218 ʜʦʚʞʠʥ 

ʧʽʜʦʰʚʠ ʭʚʠʣʽ, ʚʝʨʭʥʽʡ ʛʨʘʬʽʢ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (5.16) (1-ʰʝ + 2-ʛʝ 

ʥʘʙʣʠʞʝʥʥʷ), ʘ ʥʠʞʥʽʡ - ʨʦʟʚôʷʟʢʫ (5.12) (1-ʰʝ ʥʘʙʣʠʞʝʥʥʷ) 

 

ʈʠʩ. 5.29ʙ. ʇʨʦʬʽʣʴ ʭʚʠʣʽ ʋʽʪʪʝʢʝʨʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʩʪʘʥʽ ʚ 218 ʜʦʚʞʠʥ 

ʧʽʜʦʰʚʠ ʭʚʠʣʽ, ʚʝʨʭʥʽʡ ʛʨʘʬʽʢ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (5.17) (1-ʰʝ + 2-ʛʝ + 3-ʪʻ 

ʥʘʙʣʠʞʝʥʥʷ), ʘ ʥʠʞʥʽʡ - ʨʦʟʚôʷʟʢʫ   (5.16) (1-ʰʝ + 2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ) 

ɼʘʣʽ ʥʘ ʨʠʩ. 5.30 ʥʘʚʝʜʝʥʦ ʪʨʠʚʠʤʽʨʥʠʡ ʛʨʘʬʽʢ ʜʣʷ ʨʦʟʚôʷʟʢʫ (5.17) (1-ʰʝ 

+ 2-ʛʝ + 3-ʪʻ ʥʘʙʣʠʞʝʥʥʷ) ʦʪʨʠʤʘʥʦʤʫ ʤʝʪʦʜʦʤ 2, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʤʘʪʝʨʽʘʣ 
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ʄ52 ʽ ʪʘʢʠʤ ʟʥʘʯʝʥʥʷʤ ʧʘʨʘʤʝʪʨʽʚ (ʩʠʩʪʝʤʘ ʉɯ): 34,08,a=-  0 6

1 1 10u -= Ö . 

ʆʪʨʠʤʘʥʠʡ ʛʨʘʬʽʢ ʜʦʙʨʝ ʜʝʤʦʥʩʪʨʫʻ ʟʤʽʥʫ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʷ ʧʝʨʰʠʤʠ 

ʪʨʴʦʤʘ ʥʝʣʽʥʽʡʥʠʤʠ ʜʦʜʘʥʢʘʤʠ. 

 

ʈʠʩ. 5.30. ʊʨʠʚʠʤʽʨʥʠʡ ʚʘʨʽʘʥʪ ʭʚʠʣʽ ʋʽʪʪʝʢʝʨʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ 

(5.17) (1-ʰʝ + 2-ʛʝ + 3-ʪʻ ʥʘʙʣʠʞʝʥʥʷ). 

ʇʝʨʰʠʡ ʛʨʘʬʽʢ ʨʠʩ. 5.26 ʘʥʘʣʦʛʽʯʥʠʡ ʧʦʧʝʨʝʜʥʴʦʤʫ ʚʠʧʘʜʢʫ. ʇʦʯʠ-

ʥʘʶʯʠ ʟ ʨʠʩ. 5.27ʘ,ʙ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʝʟʥʘʯʥʠʡ ʚʧʣʠʚ ʜʨʫʛʦʛʦ ʥʘʙʣʠʞʝʥʥʷ ʥʘ 

ʧʦʯʘʪʢʦʚʠʡ ʧʨʦʬʽʣʴ ʪʘ ʨʽʟʥʠʮʽ ʤʽʞ ʧʝʨʰʠʤ, ʜʨʫʛʠʤ ʪʘ ʧʝʨʰʠʤ, ʜʨʫʛʠʤ ʽ 

ʪʨʝʪʽʤ ʥʘʙʣʠʞʝʥʥʷʤʠ. ʊʽʣʴʢʠ ʟ ʨʠʩ. 5.28ʘ,ʙ  ̔ ʦʩʦʙʣʠʚʦ ʟ ʨʠʩ. 5.29ʘ,ʙ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʝʚʦʣʶʮʽʷ ʧʨʦʬʽʣʷ. ʅʘ ʩʫʪʪʻʚʽʡ ʚʽʜʩʪʘʥʽ ʨʠʩ. 5.29ʘ,ʙ ʦʙʠʜʚʘ 

ʨʦʟʚôʷʟʢʠ (5.16) (1-ʰʝ + 2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ) ʽ (5.17) (1-ʰʝ + 2-ʛʝ + 3-ʪʻ 

ʥʘʙʣʠʞʝʥʥʷ) ʜʘʶʪʴ ʥʝʟʥʘʯʥʽ ʘʣʝ ʨʽʟʥʽ ʨʝʟʫʣʴʪʘʪʠ. ʍʚʠʣʷ ʜʣʷ ʧʝʨʰʠʭ ʪʨʴʦʭ 

ʥʘʙʣʠʞʝʥʴ ʜʘʻ ʙʽʣʴʰʠʡ ʝʬʝʢʪ ʚ ʧʦʨʽʚʥʷʥʥʽ ʜʣʷ ʭʚʠʣʽ ʟ ʧʝʨʰʠʤʠ ʜʚʦʤʘ 

ʥʘʙʣʠʞʝʥʥʷʤʠ. ʍʚʠʣʷ, ʦɦ ʚʽʜʧʦʚʽʜʘʻ ʧʝʨʰʠʤ ʪʨʴʦʤ ʥʘʙʣʠʞʝʥʥʷ ʫʪʚʦʨʶ ̒

ʛʦʨʙ, ʽ ʚʽʜʭʠʣʷʻʪʴʩʷ ʚʽʜ ʭʚʠʣʽ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʧʝʨʰʠʤ ʜʚʦʤ ʥʘʙʣʠʞʝʥʥʷʤ. 

ʆʪʞʝ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ, ʱʦ ʜʣʷ ʧʝʨʰʦʛʦ ʪʘ ʜʨʫʛʦʛʦ ʚʘʨʽʘʥʪʽʚ 

ʧʘʨʘʤʝʪʨʽʚ ʤʘʪʝʨʽʘʣʫ, ʧʝʨʰ ̔ʜʚʘ ʪʘ ʧʝʨʰ ̔ ʪʨʠ ʥʘʙʣʠʞʝʥʥʷ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʟʤʽʥʫ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʷ ʟ ʨʽʟʥʦʶ ʰʚʠʜʢʽʩʪʶ (ʜʠʩʪʦʨʩʽʷ ʧʦʯʘʪʢʦʚʦʛʦ 

ʧʨʦʬʽʣʷ ʭʚʠʣʽ ʩʫʪʪʻʚʽʰʘ ʜʣʷ ʜʨʫʛʦʾ ʢʦʥʬʽʛʫʨʘʮʽʾ ʧʘʨʘʤʝʪʨʽʚ ʤʘʪʝʨʽʘʣʫ).  

ɺʧʣʠʚ ʧʝʨʰʠʭ ʪʨʴʦʭ ʥʘʙʣʠʞʝʥʴ ʥʘ ʧʦʯʘʪʢʦʚʠʡ ʧʨʦʬʽʣʴ ʧʨʠ ʧʦʰʠʨʝʥʥʽ  

ʧʦʦʜʠʥʦʢʦʾ ʭʚʠʣʽ ʋʽʪʪʝʢʝʨʘ ʜʣʷ ʢʦʥʬʽʛʫʨʘʮʽʾ ʧʘʨʘʤʝʪʨʽʚ 
5 5

,
4 4

k m
å õ
= =æ ö

ç ÷
, ʱʦ 

ʚʽʜʧʦʚʽʜʘʻ ʷʢʽʩʥʦ ʽʥʰʦʤʫ ʧʦʯʘʪʢʦʚʦʤʫ ʧʨʦʬʽʣʶ ʚ ʧʦʨʽʚʥʷʥʥʽ ʜʣʷ ʭʚʠʣʽ ʟ 
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ʧʘʨʘʤʝʪʨʘʤ 
1 1

,
4 4

k m
å õ
= =æ ö

ç ÷
,ʻ ʧʦʜʽʙʥʠʤ. ʆʪʨʠʤʘʥʠʡ ʝʬʝʢʪ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʘ 

ʜʦʩʪʘʪʥʴʦ ʚʝʣʠʢʠʭ ʚʽʜʩʪʘʥʷʭ ʧʦʰʠʨʝʥʥʽ ʭʚʠʣʽ, ʜʣʷ ʦʙʦʭ ʭʚʠʣʴ, ʱʦ ʚʽʜʧʦʚ-̔

ʜʘʶʪʴ ʨʽʟʥʠʤ ʧʘʨʘʤʝʪʨʘʤ.  

ɺʧʣʠʚ ʜʨʫʛʦʛʦ ʥʘʙʣʠʞʝʥʥʷ ʤʝʥʰʠʡ ʥʽʞ ʚʧʣʠʚ ʜʨʫʛʦʛʦ ʪʘ ʪʨʝʪʴʦʛʦ ʥʘ 

ʟʤʽʥʫ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʶ ʭʚʠʣʽ, ʭʦʯʘ ʚʝʣʠʢʦʾ ʨʽʟʥʠʮʽ ʤʽʞ ʩʧʦʪʚʦʨʝʥʥʷʤʠ 

ʥʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ. ʎʝʡ ʝʬʝʢʪ  ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʘ ʚʝʣʠʢʠʭ ʚʽʜʩʪʘʥʷʭ 

ʧʦʰʠʨʝʥʥʽ ʭʚʠʣʽ. ɿ ʘʥʘʣʽʟʫ ʜʚʦʭ ʨʽʟʥʠʭ ʧʦʯʘʪʢʦʚʠʭ ʧʨʦʬʽʣʽʚ ʭʚʠʣʽ ʋʽʪʪʝʢʝʨʘ 

ʚʠʧʣʠʚʘʻ, ʱʦ ʚʠʙʽʨ ʧʦʨʯʘʪʢʦʚʠʭ ʧʘʨʘʤʝʠʨʽʚ ʭʚʠʣʽ ʻʩʫʪʪʻʚʠʤ ʬʘʢʪʦʨʦʤʚ 

ʧʦʙʫʜʦʚʽ ʩʮʝʥʘʨʽʾʚ.  

ʆʩʥʦʚʥʠʡ ʚʠʩʥʦʚʦʢ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʷʢ ʪʝʦʨʝʪʠʯʥʦʛʦ, ʪʘʢ ʽ 

ʯʠʩʣʦʚʦʛʦ ʘʥʘʣʽʟʫ  ʭʚʠʣʽ ʋʽʪʪʝʢʝʨʘ (ʷʢ ʧʨʠʢʣʘʜ ʭʚʠʣʽ ʟ ʥʝʩʠʤʝʠʨʠʯʥʠʤ 

ʧʨʦʬʽʣʝʤ) ʟʘʩʚʽʜʯʫʶʪʴ, ʱʦ ʟ ʛʽʜʥʦ ʟ ʦʪʨʠʤʘʥʠʤʠ ʩʮʝʥʘʨʽʷʤʠ ʝʚʦʣʶʮʽʾ ʭʚʠʣʽ 

ʧʦʯʘʪʢʦʚʠʡ ʧʨʦʬʽʣʴ ʜʝʬʦʨʤʫʻʪʴʩʷ ʩʫʪʪʻʚʦ ʽ ʟʙʝʨʽʛʘʻ ʥʝʩʠʤʝʠʨʠʯʥʽʩʪʴ 

ʧʨʦʬʽʣʷ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʤʝʥʰʝʥʥʷʤ ʧʽʜʦʰʚʠ ʭʚʠʣʽ. ʇʨʠ ʮʴʦʤʫ ʧʨʠ 

ʧʝʚʥʦʤʫ ʚʠʙʦʨʽ ʧʘʨʘʤʝʪʨʽʚ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʷ ʥʘ ʧʨʦʬʽʣʽ ʫʪʚʦʨʶʻʪʴʩʷ 

ʛʦʨʙ. 
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ʈʆɿɼɯʃ 6 

ʊɽʆʈɽʊʀʏʅʀʁ ʊɸ ʏʀʉʃʆɺʀʁ ɸʅɸʃɯɿ ɽɺʆʃʖʎɯɰ ʅɽʃɯʅɯʁʅʆ 

ʇʈʋɾʅʆɰ ʇʆʆɼʀʅʆʂʆɰ  ʎʀʃɯʅɼʈʀʏʅʆɰ ʈɸɼɯɸʃʔʅʆɰ ʍɺʀʃɯ ɿɸ 

ɼʆʇʆʄʆɻʆʖ ʄɽʊʆɼʋ ʆɹʄɽɾɽʅʅʗ ʅɸ ɻʈɸɼɯɭʅʊ ɿʄɯʑɽʅʅʗ                              

(ʇɽʈʐɯ ʊʈʀ ʅɸɹʃʀɾɽʅʅʗ) 

 

6.1. ʊʝʦʨʝʪʠʯʥʠʡ ʪʘ ʯʠʩʣʦʚʠʡ ʘʥʘʣʽʟ ʮʠʣʽʥʜʨʠʯʥʦʾ ʨʘʜʽʘʣʴʥʦʾ 

ʧʦʦʜʠʥʦʢʦʾ ʭʚʠʣʽ ʟ ʧʨʦʬʽʣʝʤ ʫ ʚʠʛʣʷʜʽ ʬʫʥʢʮʽʾ ʄʘʢʜʦʥʘʣʴʜʘ 

(ʭʚʠʣʷ ʄʘʢʜʦʥʘʣʴ ʜʘ)  ʟʘ  ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ ʦʙʤʝʞʝʥʥʷ ʥʘ 

ʛʨʘʜʽʻʥʪ ʟʤʽʱʝʥʥʷ (ʧʝʨʰʽ ʪʨʠ ʥʘʙʣʠʞʝʥʥʷ) 

 

6.1.1. ʅʝʣʽʥʽʡʥʘ ʭʚʠʣʷ ʄʘʢʜʦʥʘʣʴʜʘ. ɸʥʘʣʽʟ ʥʘ ʦʩʥʦʚʽ ʤʝʪʦʜʫ ʦʙʤʝʞʝʥʥʷ 

ʥʘ ʛʨʘʜʽʻʥʪ ʟʤʽʱʝʥʥʷ ʜʣʷ ʧʝʨʰʠʭ ʪʨʴʦʭ ʥʘʙʣʠʞʝʥʴ. ʆʩʥʦʚʥʽ 

ʬʦʨʤʫʣʠ 

ʆʩʥʦʚʥʝ ʥʝʣʽʥʽʡʥʝ ʭʚʠʣʴʦʚʝ ʨʽʚʥʷʥʥʷ, ʜʣʷ ʮʠʣʽʥʜʨʠʯʥʦʾ ʨʘʜʽʘʣʴʥʦʾ ʭʚʠʣʽ 

[126] :  

                          ( )( )
2

1 , , , ,2

1
1 0r

L r r r rr r r r tt

u
c N u u u u

r r

å õ
- + - - =æ ö

ç ÷
                    (6.1)   

ɿ ʥʝʣʽʥʽʡʥʦʛʦ ʭʚʠʣʴʦʚʦʛʦ ʨʽʚʥʷʥʥʷ (6.1) ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʫ 

ʦʙʤʝʞʝʥʥʷ ʥʘ ʛʨʘʜʽʻʥʪ ʟʤʽʱʝʥʥʷ (ʤʝʪʦʜ 2), ʷʢ ʚʢʘʟʘʥʦ ʚ ʧ. 3.3.3 ʪʘ ʚ ʧ. 3.3.4, 

ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʨʦʟʚóʷʟʢʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʝʨʰʠʭ ʜʚʦʭ ʪʘ ʧʝʨʰʠʭ ʪʨʴʦʭ  

ʥʘʙʣʠʞʝʥʴ. 

ʈʦʟʚôʷʟʦʢ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʝʨʰʦʛʦ ʽ ʜʨʫʛʦʛʦ ʥʘʙʣʠʞʝʥʥʷ [42, 132, 133] 

ʪʘʢʠʡ: 

                          ( ) ()( ) ()
2

2 /

1, 1 2r Lu r t F a c N t Fs sè øº - ê ú,      ( )La r c ts= -   (6.2) 

 

ʈʦʟʚôʷʟʦʢ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʝʨʰʦʛʦ, ʜʨʫʛʦʛʦ ʽ ʪʨʝʪʴʦʛʦ ʥʘʙʣʠʞʝʥʴ ʪʘʢʠʡ:  
 

         ( ) ()( ) () ( ) ( ) ()
22 3

2 / 3 /

1 1, 1 2 1/ 8r L Lu r t F a c N t F a c N t Fs s sè ø è øº - -ê ú ê ú     (6.3) 

ɼʘʣʽ ʨʦʟʛʣʷʥʝʤʦ ʟʘʜʘʯʫ ʧʨʦ ʮʠʣʽʥʜʨʠʯʥʫ ʨʘʜʽʘʣʴʥʫ ʭʚʠʣʶ ʄʘʢʜʦʥʘʣʴʜʘ  
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ʥʫʣʴʦʚʦʛʦ ʽʥʜʝʢʩʫ ()0 0u K s, ʜʝ 
0u -ʧʦʯʘʪʢʦʚʘ ʘʤʧʣʽʪʫʜʘ ʭʚʠʣʽ,( )La r c ts= - -

ʬʘʟʘ ʭʚʠʣʽ ʟ ʧʦʩʪʽʡʥʦʶ ʬʘʟʦʚʦʶ ʰʚʠʜʢʽʩʪʶ. 

ʃʽʥʽʡʥʠʡ ʨʦʟʚôʷʟʦʢ ʨʽʚʥʷʥʥʷ (6.1) ʟ ʧʦʯʘʪʢʦʚʠʤ ʧʨʦʬʽʣʝʤ ʫ ʚʠʛʣʷʜʽ  ʭʚʠ-

ʣʽ ʄʘʢʜʦʥʘʣʴʜʘ ʤʘʻ ʚʠʛʣʷʜ  

                                      ( ) ()(1)

0 0,ru r t u K s=                                               (6.4)   

ʊʦʜʽ ʬʦʨʤʫʣʘ (6.2), ʜʣʷ ʧʝʨʰʦʛʦ ʽ ʜʨʫʛʦʛʦ ʥʘʙʣʠʞʝʥʴ ʥʘʩʪʫʧʥʘ  

                   ( ) ()( )( ) ()
22(1 2) 2 /

0 0 0 1 0, 1 2 .r Lu r t u K u a c N t Ks s+ è øº - ê ú                 (6.5) 

ʌʦʨʤʫʣʘ (6.3), ʜʣʷ ʧʝʨʰʦʛʦ , ʜʨʫʛʦʛʦ ʽ ʪʨʝʪʴʦʛʦ ʥʘʙʣʠʞʝʥʴ  

                     
()( )( ) ()

( )( ) ( ) ()

22(1 2 3) 2 /

0 0 0 1 0

2 33 3 /

0 1 0

1 2

1/ 8 .

r L

L

u u K u a c N t K

u a c N t K

s s

s

+ + è øº - -ê ú

è ø- ê ú

                   (6.6) 

      ɺʠʢʦʨʠʩʪʘʚʰʠ ʚʽʜʦʤʫ ʬʦʨʤʫʣʫ ʜʣʷ ʧʦʭʽʜʥʦʾ () ()/

0 1K Ks s=- , ʨʦʟʚôʷʟʦʢ 

(6.5) ʜʣʷ ʧʝʨʰʠʭ ʜʚʦʭ ʥʘʙʣʠʞʝʥʴ ʦʪʨʠʤʘʻʤʦ ʫ ʚʠʛʣʷʜ:̔ 

                          ( ) ()( )( ) ()
22(1 2) 2

0 0 0 1 1, 1 2 ;r Lu r t u K u a c N t Ks s+ º - è øê ú                  (6.7) 

 ʘ ʫ ʚʠʧʘʜʢʫ (6.6), ʨʦʟʚôʷʟʦʢ ʜʣʷ ʧʝʨʰʠʭ ʪʨʴʦʭ ʥʘʙʣʠʞʝʥʴ ʪʘʢʠʡ: 

                            
( ) ()( )( ) ()

( )( ) ( ) ()

22(1 2 3) 2

0 0 0 1 1

2 33 3

0 1 1

, 1 2

1/ 8 .

r L

L

u r t u K u a c N t K

u a c N t K

s s

s

+ + º - -è øê ú

- -è øê ú

           (6.8) 

        ɿ  ʨʦʟʚôʷʟʢʽʚ (6.7) ʽ (6.8) ʚʠʧʣʠʚʘ ̒ʦʩʦʙʣʠʚʽʩʪʴ: ʚʦʥʠ ʦʧʠʩʫʶʪʴ ʩʧʦʪʚʦ-

ʨʝʥʥʷ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʶ ʮʠʣʽʥʜʨʠʯʥʦʾ ʨʘʜʽʘʣʴʥʦʾ ʭʚʠʣʽ ʯʝʨʝʟ ʧʨʷʤʫ ʟʘ-

ʣʝʞʥʽʩʪʴ ʥʝʣʽʥʽʡʥʦʾ ʩʢʣʘʜʦʚʦʾ ʚʽʜ ʯʘʩʫ. 

ʇʨʠ ʧʦʙʫʜʦʚʽ ʛʨʘʬʽʢʘ ʭʚʠʣʽ, ʷʢʘ ʧʦʰʠʨʶʻʪʴʩʷ ʚʽʜ ʮʠʣʽʥʜʨʠʯʥʦʾ ʧʦʨʦʞ-

ʥʠʥʠ ʨʘʜʽʫʩʘ 
0r  ʚ ʨʘʜʽʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ ʚʨʘʭʦʚʘʥʠʡ ʬʘʢʪ, ʱʦ ʧʦʚʠʥʥʘ 

ʚʠʢʦʥʫʚʘʪʠʩʷ ʫʤʦʚʘ .or r²       

 

6.1.2. ɺʣʘʩʪʠʚʦʩʪʽ ʤʘʪʝʨʽʘʣʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʘʥʽ ʧʨʠ ʯʠʩʣʦʚʦʤʫ ʘʥʘʣʽʟʽ 

ɺʠʙʝʨʝʤʦ ʜʚʘ ʤʝʪʘʣʝʚʽ ʢʦʤʧʦʟʠʪʥʽ ʤʘʪʝʨʽʘʣʠ (ʤʘʪʨʠʮʷ ï ʘʣʶʤʽʥʽʡ, 

ʥʘʧʦʚʥʶʚʘʯ ï ʚʦʣʴʬʨʘʤ) ʟ ʤʝʭʘʥʽʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ (ʩʠʩʪʝʤʘ ʉɯ) [1, 20, 39,  
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40]: 

ʄʘʪʝʨʽʘʣ 51 (ʦʙ'ʻʤʥʠʡ ʚʤʽʩʪ ʤʘʪʨʠʮʽ ʜʦʨʽʚʥʶʻ 0,8) ï 

40,594 10r= Ö ;   
10 105,59 10 ; 3,26 10 ;l m= Ö = Ö 

11 11 110,658 10 ; 2,18 10 ; 4,35 10A B C=- Ö =- Ö =- Ö; 
34,515 10Lʩ= Ö ;  16,072a=- . 

ʄʘʪʝʨʽʘʣ 52 (ʦʙ'ʻʤʥʠʡ ʚʤʽʩʪ ʤʘʪʨʠʮʽ ʜʦʨʽʚʥʶʻ 0,6) ï 

40,918 10r= Ö ;  
10 1011,6 10 ; 0,721 10 ;l m= Ö = Ö 

11 11 111,33 10 ; 4,45 10 ; 9,5 10 ;A B C=- Ö =- Ö =- Ö  
33,769 10Lʩ= Ö ;  34,08.a=-  

ʜʝ r-ʛʫʩʪʠʥʘ ʤʘʪʝʨʽʘʣʫ, ,  l m - ʧʨʫʞʥʽ ʧʦʩʪʽʡʥʽ ʃʷʤʝ (ʧʦʩʪʽʡʥʽ ʜʨʫʛʦʛʦ ʧʦ-

ʨʷʜʢʫ), ,  ,  A B C - ʧʨʫʞʥʽ ʧʦʩʪʽʡʥʽ ʄʫʨʥʘˇʘʥʘ (ʧʦʩʪʽʡʥʽ ʪʨʝʪʴʦʛʦ ʧʦʨʷʜʢʫ), 
Lʩ- 

ʰʚʠʜʢʽʩʪʴ ʭʚʠʣʽ ʽ ( )1 1 2N N l m= +è øê ú.  

 ɼʣʷ ʧʦʦʜʠʥʦʢʦʾ ʭʚʠʣʽ ʄʘʢʜʦʥʘʣʴʜʘ (ʷʢʘ ʻ ʬʫʥʢʮʽʻʶ ʩʢʽʥʯʝʥʥʦʾ ʚʘʛʠ) 

ʧʨʠʡʤʝʤʦ, ʟʘ ʦʟʥʘʯʝʥʥʷʤ, ʧʨʠʧʫʱʝʥʥʷ, ʱʦ ʜʦʚʞʠʥʦʶ ʧʽʜʦʰʚʠ ʭʚʠʣʽ ʻ 

ʽʥʪʝʨʚʘʣ, ʜʣʷ ʷʢʦʛʦ ʧʣʦʱʘ ʧʽʜ ʛʨʘʬʽʢʦʤ ʧʦʟʘ ʮʠʤ ʽʥʪʝʨʚʘʣʦʤ ʻ ʤʘʣʦʶ. 

ʇʨʠ ʧʨʝʜʩʪʘʚʣʝʥʥʽ ʧʨʦʬʽʣʶ ʬʫʥʢʮʽʾ ʄʘʢʜʦʥʘʣʴʜʘ ʫ ʚʠʛʣʷʜʽ ( ), 0ru r t= = 

( )0K ra=  ʧʘʨʘʤʝʪʨ a  ʚʠʟʥʘʯʘʻ ʜʦʚʞʠʥʫ ʧʽʜʦʰʚʠ ʭʚʠʣʽ. ɼʣʷ ʜʚʦʭ ʤʘʪʝʨʽʘʣʽʚ 

ʧʦʯʘʪʢʦʚʘ ʧʽʜʦʰʚʘ ʚʠʙʨʘʥʽ ʦʜʥʘʢʦʚʦʶ 0,037L=  ( )160 .a=  

ʇʦʯʘʪʢʦʚʘ ʘʤʧʣʽʪʫʜʘ ʚʠʙʠʨʘʣʘʩʷ ʜʣʷ ʢʦʞʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʽ ʜʣʷ ʧʦʯʘʪʢʦʚʦʾ 

ʜʦʚʞʠʥʠ (ʧʽʜʦʰʚʠ) ʭʚʠʣʽ ʚ ʦʜʥʦʤʫ ʚʘʨʽʘʥʪʽ 
5

0 5 10u -= Ö . 

  

6.1.3. ʏʠʩʣʦʚʠʡ ʘʥʘʣʽʟ ʭʚʠʣʽ ʄʘʢʜʦʥʘʣʴʜʘ (ʟʘʩʪʦʩʦʚʘʥʦ ʤʝʪʦʜ 2 ʽ 

ʚʨʘʭʦʚʘʥʦ ʧʝʨʰʽ ʪʨʠ ʥʘʙʣʠʞʝʥʥʷ) 

ʇʨʠ ʧʦʙʫʜʦʚʽ ʛʨʘʬʽʢʘ ʭʚʠʣʽ ʧʦʚʠʥʥʘ ʚʠʢʦʥʫʚʘʪʠʩʷ ʫʤʦʚʘ ,or r²  ʜʝ 0.001.r =  

ɼʘʥʝ ʟʥʘʯʝʥʥʷ ʚʠʙʠʨʘʣʦʩʴ ʷʢ ʥʘʡʙʽʣʴʰ ʚʽʜʧʦʚʽʜʥʝ ʜʣʷ ʪʝʦʨʝʪʠʯʥʦʛʦ 

ʦʙʯʠʩʣʝʥʥʷ.  

ɿʘ ʬʦʨʤʫʣʘʤʠ (6.4) (1-ʰʝ ʥʘʙʣʠʞʝʥʥʷ), (6.7) (1-ʰʝ + 2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ) 

ʪʘ (6.8) (1-ʰʝ + 2-ʛʝ + 3-ʪʻ ʥʘʙʣʠʞʝʥʥʷ) ʧʦʙʫʜʦʚʘʥʽ ʜʚʦʚʠʤʽʨʥʽ ʛʨʘʬʽʢʠ 
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çʟʤʽʱʝʥʥʷ 
ru  ï ʧʨʦʡʜʝʥʘ ʭʚʠʣʝʶ ʚʽʜʩʪʘʥʴ rè. ɺʩʴʦʛʦ ʨʦʟʛʣʷʥʫʪʦ 2 ʥʘʙʦʨʠ (2 

ʤʘʪʝʨʽʘʣʠ), ʜʣʷ ʦʜʥʦʛʦ ʚʘʨʽʘʥʪʫ ʜʦʚʞʠʥʠ ʧʽʜʦʰʚʠ ʭʚʠʣʽ ʪʘ ʧʦʯʘʪʢʦʚʦʾ 

ʤʘʢʩʠʤʘʣʴʥʦʾ ʘʤʧʣʽʪʫʜʠ. ʂʦʞʝʥ ʥʘʙʽʨ ʚʢʣʶʯʘʻ ʛʨʘʬʽʢʠ ʟ ʜʚʦʤʘ ʧʨʦʬʽʣʷʤʠ. ʋ 

ʢʦʞʥʦʤʫ ʥʘʙʦʨʽ ʧʝʨʰʠʡ ʛʨʘʬʽʢ ʧʦʢʘʟʫʻ ʚʠʛʣʷʜ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʷ, ʘ ʽʥʰʽ 

ʛʨʘʬʽʢʠ, ʦʙôʻʜʥʘʥʽ ʫ ʪʨʠ ʛʨʫʧʠ. ʂʦʞʥʘ ʛʨʫʧʘ ʩʢʣʘʜʘʪ̒ʴʩʷ ʟ ʜʚʦʭ ʛʨʘʬʽʢʽʚ: 

ʧʝʨʰʠʡ ʛʨʘʬʽʢ ʧʦʨʽʚʥʶʻ ʧʝʨʰʝ ʥʘʙʣʠʞʝʥʥʷ ʟ ʜʨʫʛʠʤ, ʘ ʜʨʫʛʠʡ ʛʨʘʬʽʢ 

ʧʦʨʽʚʥʶʻ ʨʦʟʚôʷʟʢʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʝʨʰʦʤʫ ʪʘ ʜʨʫʛʦʤʫ ʥʘʙʣʠʞʝʥʥʶ ʪʘ  

ʨʦʟʚôʷʟʢʠ, ʱʦ ʚʢʣʶʯʘʶʪʴ ʧʝʨʰʝ, ʜʨʫʛʝ ʽ ʪʨʝʪʻ ʥʘʙʣʠʞʝʥʥʷ. ɻʨʘʬʽʢʠ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʬʦʨʤʦʶ ʧʨʦʬʽʣʶ ʭʚʠʣʽ ʜʣʷ ʨʽʟʥʠʭ ʚʽʜʩʪʘʥʝʡ ï ʚʽʜ ʧʦʯʘʪʢʦʚʦʛʦ 

ʧʦʣʦʞʝʥʥʷ ʭʚʠʣʽ ʜʦ ʧʦʣʦʞʝʥʥʷ ʥʘ ʚʽʜʩʪʘʥʽ ʜʝʩʷʪʠ ʧʦʚʪʦʨʝʥʴ ʜʦʚʞʠʥʠ 

ʧʽʜʦʰʚʠ ʭʚʠʣʽ, ʜʝ ʚʧʣʠʚ ʥʝʣʽʥʽʡʥʦʩʪʽ ʚʞʝ ʧʨʦʷʚʣʷʻʪʴʩʷ ʩʫʪʪʻʚʦ ʽ ʩʧʦʪʚʦʨʝʥʥʷ 

ʧʦʦʜʠʥʦʢʦʛʦ ʧʨʦʬʽʣʶ ʮʽʣʢʦʤ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʽʟʫʘʣʴʥʦ. 

ɼʘʣʽ ʯʠʩʝʣʴʥʦ ʘʥʘʣʽʟʫʶʪʴʩʷ ʬʦʨʤʫʣʠ (6.4), (6.7) ʪʘ (6.8) ʜʣʷ ʭʚʠʣʽ ʚ 

ʜʦʚʽʣʴʥʠʡ ʤʦʤʝʥʪ ʯʘʩʫ, ʦʪʨʠʤʘʥʽ ʤʝʪʦʜʦʤ 2. ɻʨʘʬʽʢʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʪʘʢʠʤ 

ʯʠʥʦʤ, ʱʦʙ ʝʚʦʣʶʮʽʷ ʭʚʠʣʽ ʙʫʣʘ ʩʧʦʩʪʝʨʝʞʫʚʘʥʘ ʜʦʩʠʪʴ ʥʘʛʣʷʜʥʦ ʽ 

ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʚʽʜʤʽʥʥʽʩʪʴ ʚʧʣʠʚʫ ʨʦʟʚʷʟʢʽʚ, ʱʦ ʚʽʜʧʦʚʽʞʘʶʪʴ ʧʝʨʰʠʤ ʜʚʦʤ 

ʪʘ ʧʝʨʰʠʤ ʪʨʴʦʤ ʥʘʙʣʠʞʝʥʥʷʤ ʥʘ ʧʦʯʘʪʢʦʚʠʡ ʧʨʦʬʽʣʴ ʭʚʠʣʽ. ʅʘ ʦʩʪʘʥʥʴʦʤʫ 

ʛʨʘʬʽʢʫ ʟʦʙʨʘʞʝʥʦ ʪʨʠʚʠʤʽʨʥʠʡ ʚʘʨʽʘʥʪ ʜʣʷ ʨʦʟʚôʷʟʢʫ (6.8) ʟ ʥʘʡʙʽʣʴʰ 

ʨʦʟʚʠʥʝʥʦʶ ʝʚʦʣʶʮʽʻʶ. 

ʅʘ ʚʩʽʭ ʨʠʩ. 6.1-6.4 ʥʘʚʝʜʝʥʦ ʛʨʘʬʽʢʠ ʜʣʷ ʚʘʨʽʘʥʪʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʤʘʪʝ-

ʨʽʘʣʫ ʄ51 ʽ ʪʘʢʠʤ ʟʥʘʯʝʥʥʷʤ ʧʘʨʘʤʝʪʨʽʚ (ʩʠʩʪʝʤʘ ʉɯ): 16,072,a=- 5

0 1 10u -= Ö  

ʪʘ ʟʥʘʯʝʥʥʷ ʧʽʜʦʰʚʠ ʭʚʠʣʽ 160a= . 

 

ʈʠʩ. 6.1. ʇʦʯʘʪʢʦʚʠʡ ʧʨʦʬʽʣʴ ʭʚʠʣʽ ʄʘʢʜʦʥʘʣʴʜʘ 
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ʈʠʩ. 6.2ʘ. ʇʨʦʬʽʣʴ ʭʚʠʣʽ ʄʘʢʜʦʥʘʣʴʜʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʩʪʘʥʽ ʚ 10 ʜʦʚʞʠʥ 

ʧʽʜʦʰʚʠ ʭʚʠʣʽ, ʚʝʨʭʥʽʡ ʛʨʘʬʽʢ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (6.7) (1-ʰʝ + 2-ʛʝ 

ʥʘʙʣʠʞʝʥʥʷ), ʘ ʥʠʞʥʽʡ - ʨʦʟʚôʷʟʢʫ (6.4) (1-ʰʝ ʥʘʙʣʠʞʝʥʥʷ) 

 

ʈʠʩ. 6.2ʙ. ʇʨʦʬʽʣʴ ʭʚʠʣʽ ʄʘʢʜʦʥʘʣʴʜʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʩʪʘʥʽ ʚ 10 ʜʦʚʞʠʥ 

ʧʽʜʦʰʚʠ ʭʚʠʣʽ, ʚʝʨʭʥʽʡ ʛʨʘʬʽʢ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (6.8) (1-ʰʝ + 2-ʛʝ + 3-ʪʻ 

ʥʘʙʣʠʞʝʥʥʷ), ʘ ʥʠʞʥʽʡ - ʨʦʟʚôʷʟʢʫ (6.7) (1-ʰʝ + 2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ) 

 

ʈʠʩ. 6.3ʘ. ʇʨʦʬʽʣʴ ʭʚʠʣʽ ʄʘʢʜʦʥʘʣʴʜʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʩʪʘʥʽ ʚ 17 ʜʦʚʞʠʥ 

ʧʽʜʦʰʚʠ ʭʚʠʣʽ, ʚʝʨʭʥʽʡ ʛʨʘʬʽʢ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (6.7) (1-ʰʝ + 2-ʛʝ 

ʥʘʙʣʠʞʝʥʥʷ) ʘ ʥʠʞʥʽʡ - ʨʦʟʚôʷʟʢʫ (6.4) (1-ʰʝ ʥʘʙʣʠʞʝʥʥʷ) 
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ʈʠʩ. 6.3ʙ. ʇʨʦʬʽʣʴ ʭʚʠʣʽ ʄʘʢʜʦʥʘʣʴʜʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʩʪʘʥʽ ʚ 17 ʜʦʚʞʠʥ 

ʧʽʜʦʰʚʠ ʭʚʠʣʽ, ʚʝʨʭʥʽʡ ʛʨʘʬʽʢ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (6.8) (1-ʰʝ + 2-ʛʝ + 3-ʪʻ 

ʥʘʙʣʠʞʝʥʥʷ), ʘ ʥʠʞʥʽʡ - ʨʦʟʚôʷʟʢʫ   (6.7) (1-ʰʝ + 2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ) 

 

ʈʠʩ. 6.4ʘ. ʇʨʦʬʽʣʴ ʭʚʠʣʽ ʄʘʢʜʦʥʘʣʴʜʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʩʪʘʥʽ ʚ 34 ʜʦʚʞʠʥ 

ʧʽʜʦʰʚʠ ʭʚʠʣʽ, ʚʝʨʭʥʽʡ ʛʨʘʬʽʢ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (6.7) (1-ʰʝ + 2-ʛʝ 

ʥʘʙʣʠʞʝʥʥʷ), ʘ ʥʠʞʥʽʡ - ʨʦʟʚôʷʟʢʫ (6.4) (1-ʰʝ ʥʘʙʣʠʞʝʥʥʷ) 

 

ʈʠʩ. 6.4ʙ. ʇʨʦʬʽʣʴ ʭʚʠʣʽ ʄʘʢʜʦʥʘʣʴʜʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʩʪʘʥʽ ʚ 34 ʜʦʚʞʠʥ 

ʧʽʜʦʰʚʠ ʭʚʠʣʽ, ʚʝʨʭʥʽʡ ʛʨʘʬʽʢ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (6.8) (1-ʰʝ + 2-ʛʝ + 3-ʪʻ 

ʥʘʙʣʠʞʝʥʥʷ), ʘ ʥʠʞʥʽʡ - ʨʦʟʚôʷʟʢʫ   (6.7) (1-ʰʝ + 2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ) 

ʅʘ ʨʠʩ. 6.5 ʥʘʚʝʜʝʥʦ ʪʨʠʚʠʤʽʨʥʠʡ ʛʨʘʬʽʢ ʜʣʷ ʨʦʟʚôʷʟʢʫ (6.8) (1-ʰʝ + 2-ʛʝ 

+ 3-ʪʻ ʥʘʙʣʠʞʝʥʥʷ) ʦʪʨʠʤʘʥʦʤʫ ʤʝʪʦʜʦʤ 2, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʤʘʪʝʨʽʘʣʫ ʄ51 ʽ ʪʘ-
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ʢʠʤ ʟʥʘʯʝʥʥʷʤ ʧʘʨʘʤʝʪʨʽʚ (ʩʠʩʪʝʤʘ ʉɯ):16,072,a=-  
5

0 5 10u -= Ö . ʆʪʨʠʤʘʥʠʡ 

ʛʨʘʬʽʢ ʜʦʙʨʝ ʜʝʤʦʥʩʪʨʫʻ ʟʤʽʥʫ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʷ 

 

ʈʠʩ. 6.5. ʊʨʠʚʠʤʽʨʥʠʡ ʚʘʨʽʘʥʪ ʭʚʠʣʽ ʄʘʢʜʦʥʘʣʴʜʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ 

(6.8) (1-ʰʝ + 2-ʛʝ + 3-ʪʻ ʥʘʙʣʠʞʝʥʥʷ)  

ʆʪʞʝ, ʧʝʨʰʠʡ ʨʠʩ. 6.1 ʚʽʜʧʦʚʽʜʘʻ ʧʦʯʘʪʢʦʚʦʤʫ ʧʨʦʬʽʣʶ ʭʚʠʣʽ 

ʄʘʢʜʦʥʘʣʴʜʘ. ɿ ʦʪʨʠʤʘʥʦʛʦ ʛʨʘʬʽʢʘ ʨʠʩ. 6.2ʘ ʚʠʧʣʠʚʘʻ, ʱʦ ʚʧʣʠʚ ʜʨʫʛʦʛʦ 

ʥʘʙʣʠʞʝʥʥʷ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʷ ʟʥʘʯʥʠʡ, ʦʜʥʘʢ ʩʧʦʩ-

ʪʝʨʽʛʘʻʪʴʩʷ ʚʽʜʩʫʪʥʽʩʪʴ ʚʽʜʤʽʥʥʦʩʪʽ ʧʝʨʰʦʛʦ, ʜʨʫʛʦʛʦ ʪʘ ʧʝʨʰʦʛʦ, ʜʨʫʛʦʛʦ ʽ 

ʪʨʝʪʴʦʛʦ ʥʘʙʣʠʞʝʥʴ, ʱʦ ʚʠʜʥʦ ʟ ʨʠʩ. 6.2ʙ. ʅʘ ʜʘʥʦʤʫ ʝʪʘʧʽ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʚʝʣʠʢʘ ʚʽʜʤʽʥʥʽʩʪʴ ʤʽʞ ʭʚʠʣʝʶ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (6.4) (1-ʰʝ ʥʘʙʣʠ-

ʞʝʥʥʷ) ʪʘ ʭʚʠʣʝʶ ʱʦ ʚʽʜʧʦ ʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (6.7) (1-ʰʝ + 2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ), 

ʘʣʝ ʚʽʜʤʽʥʥʦʩʪʽ  ʤʽʞ ʩʮʝʥʘʨʽʷ ʤʠ ʧʦʚʝʜʽʥʢʠ ʭʚʠʣʴ ʜʣʷ ʨʦʟʚôʷʟʢʫ (6.7) (1-ʰʝ + 

2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ) ʪʘ ʨʦʟʚôʷʟʢʫ (6.8) (1-ʰʝ + 2-ʛʝ + 3-ʪʻ ʥʘʙʣʠʞʝʥʥʷ) 

ʧʨʘʢʪʠʯʥʦ ʥʝʤʘʻ. ʍʚʠʣʷ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʧʝʨʰʠʤ ʜʚʦʤ ʥʘʙʣʠʞʝʥʥʷʤ ʟʤʽʥʶʻ 

ʜʦʚʞʠʥʫ ʧʽʜʦʰʚʠ ʽ ʜʝʤʦʥʩʪʨʫʻ ʟʥʘʯʥʝ ʚʽʜʭʠʣʝʥʥʷ ʚʛʦʨʫ ʚʽʜ ʧʦʯʘʪʢʦʚʦʛʦ 

ʧʨʦʬʽʣʶ, ʧʨʠ ʮʴʦʤʫ ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʘʤʧʣʽʪʫʜʠ ʟʙʽʣʴʰʫʻʪʴʩʷ ʜʣʷ ʦʙʦʭ 

ʧʨʦʬʽʣʽʚ. 

 ʇʦʯʠʥʘʶʯʠ ʟ ʨʠʩ. 6.3ʘ,ʙ ʪʘ ʨʠʩ. 6.4ʘ,ʙ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʘʯʥʘ ʟʤʽʥʘ 

ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʶ ʨʦʟʚôʷʟʢʫ (6.7) (1-ʰʝ + 2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ) ʚʽʜʥʦʩʥʦ ʧʝʨ-

ʰʦʛʦ ʥʘʙʣʠʞʝʥʥʷ ʨʦʟʚôʷʟʢʫ (6.4), ʘʣʝ ʤʘʡʞʝ ʥʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʤʽʥʠ 

ʚʽʜʭʠʣʝʥʥʷ ʦʜʥʝ ʚʽʜ ʦʜʥʦʛʦ ʧʨʦʬʽʣʽʚ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʨʦʟʚôʷʟʢʫ (6.7) (1-ʰʝ + 

2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ) ʪʘ ʨʦʟʚôʷʟʢʫ (6.8) (1-ʰʝ + 2-ʛʝ + 3-ʪʻ ʥʘʙʣʠʞʝʥʥʷ). ʊʦʙʪʦ, 

ʧʨʠ ʧʦʰʠʨʝʥʥʽ ʭʚʠʣʽ ʥʘ ʩʫʪʪʻʚʫ ʚʽʜʩʪʘʥʴ (ʨʠʩ. 6.3ʙ ʪʘ ʨʠʩ. 6.4ʙ)  ʦʙʠʜʚʘ ʨʦʟ-
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ʚôʷʟʢʠ ʜʘʶʪʴ ʤʘʡʞʝ ʦʜʥʘʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ. ʆʪʞʝ ʚʧʣʠʚ ʪʨʝʪʴʦʛʦ ʥʘʙʣʠʞʝʥʥʷ 

ʧʨʠ ʧʦʰʠʨʝʥʥʽ ʭʚʠʣʽ ʄʘʢʜʦʥʘʣʴʜʘ ʥʘ ʜʦʩʪʘʪʥʴʦ ʚʝʣʠʢʽ ʚʽʜʩʪʘʥʥʽ ʤʘʣʠʡ ʧʦ 

ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʚʠʧʘʜʢʫ ʭʚʠʣʽ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʧʝʨʰʠʤ ʜʚʦʤ ʥʘʙʣʠʞʝʥʥʷʤ.  

ɼʘʣʽ ʨʦʟʛʣʷʥʝʤʦ ʥʘʩʪʫʧʥʫ ʛʨʫʧʫ ʛʨʘʬʽʢʽʚ, ʜʝ ʚʩʽ ʨʠʩ. 6.6-6.9 ʚʽʜʧʦ-

ʚʽʜʘʶʪʴ ʤʘʪʝʨʽʘʣʫ ʄ52 ʽ ʪʘʢʠʤ ʟʥʘʯʝʥʥʷʤ ʧʘʨʘʤʝʪʨʽʚ (ʩʠʩʪʝʤʘ ʉɯ): 

5

034,08, 5 10ua -=- = Ö ʪʘ ʟʥʘʯʝʥʥʷ ʧʽʜʦʰʚʠ ʭʚʠʣʽ 160a= . 

 
ʈʠʩ. 6.6. ʇʦʯʘʪʢʦʚʠʡ ʧʨʦʬʽʣʴ ʭʚʠʣʽ ʄʘʢʜʦʥʘʣʴʜʘ 

 
ʈʠʩ. 6.7ʘ. ʇʨʦʬʽʣʴ ʭʚʠʣʽ ʄʘʢʜʦʥʘʣʴʜʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʩʪʘʥʽ ʚ 10 ʜʦʚʞʠʥ 

ʧʽʜʦʰʚʠ ʭʚʠʣʽ, ʚʝʨʭʥʽʡ ʛʨʘʬʽʢ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (6.7) (1-ʰʝ + 2-ʛʝ 

ʥʘʙʣʠʞʝʥʥʷ), ʘ ʥʠʞʥʽʡ - ʨʦʟʚôʷʟʢʫ (6.4) (1-ʰʝ ʥʘʙʣʠʞʝʥʥʷ) 

 
ʈʠʩ. 6.7ʙ. ʇʨʦʬʽʣʴ ʭʚʠʣʽ ʄʘʢʜʦʥʘʣʴʜʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʩʪʘʥʽ ʚ 10 ʜʦʚʞʠʥ 

ʧʽʜʦʰʚʠ ʭʚʠʣʽ, ʚʝʨʭʥʽʡ ʛʨʘʬʽʢ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (6.8) (1-ʰʝ + 2-ʛʝ + 3-ʪʻ 

ʥʘʙʣʠʞʝʥʥʷ), ʘ ʥʠʞʥʽʡ - ʨʦʟʚôʷʟʢʫ (6.7) (1-ʰʝ + 2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ) 
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ʈʠʩ. 6.8ʘ. ʇʨʦʬʽʣʴ ʭʚʠʣʽ ʄʘʢʜʦʥʘʣʴʜʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʩʪʘʥʽ ʚ 17 ʜʦʚʞʠʥ 

ʧʽʜʦʰʚʠ ʭʚʠʣʽ, ʚʝʨʭʥʽʡ ʛʨʘʬʽʢ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (6.7) (1-ʰʝ + 2-ʛʝ 

ʥʘʙʣʠʞʝʥʥʷ), ʘ ʥʠʞʥʽʡ - ʨʦʟʚôʷʟʢʫ (6.4) (1-ʰʝ ʥʘʙʣʠʞʝʥʥʷ) 

 

ʈʠʩ. 6.8ʙ. ʇʨʦʬʽʣʴ ʭʚʠʣʽ ʄʘʢʜʦʥʘʣʴʜʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʩʪʘʥʽ ʚ 17 ʜʦʚʞʠʥ 

ʧʽʜʦʰʚʠ ʭʚʠʣʽ, ʚʝʨʭʥʽʡ ʛʨʘʬʽʢ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (6.8) (1-ʰʝ + 2-ʛʝ + 3-ʪʻ 

ʥʘʙʣʠʞʝʥʥʷ), ʘ ʥʠʞʥʽʡ - ʨʦʟʚôʷʟʢʫ (6.7) (1-ʰʝ + 2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ) 

 

ʈʠʩ. 6.9ʘ. ʇʨʦʬʽʣʴ ʭʚʠʣʽ ʄʘʢʜʦʥʘʣʴʜʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʩʪʘʥʽ ʚ 34 ʜʦʚʞʠʥ 

ʧʽʜʦʰʚʠ ʭʚʠʣʽ, ʚʝʨʭʥʽʡ ʛʨʘʬʽʢ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (6.7) (1-ʰʝ + 2-ʛʝ 

ʥʘʙʣʠʞʝʥʥʷ), ʘ ʥʠʞʥʽʡ - ʨʦʟʚôʷʟʢʫ (6.4) (1-ʰʝ ʥʘʙʣʠʞʝʥʥʷ) 
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ʈʠʩ. 6.9ʙ. ʇʨʦʬʽʣʴ ʭʚʠʣʽ ʄʘʢʜʦʥʘʣʴʜʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʩʪʘʥʽ ʚ 34 ʜʦʚʞʠʥ 

ʧʽʜʦʰʚʠ ʭʚʠʣʽ, ʚʝʨʭʥʽʡ ʛʨʘʬʽʢ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (6.8) (1-ʰʝ + 2-ʛʝ + 3-ʪʻ 

ʥʘʙʣʠʞʝʥʥʷ), ʘ ʥʠʞʥʽʡ - ʨʦʟʚôʷʟʢʫ   (6.7) (1-ʰʝ + 2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ) 

ʅʘ ʨʠʩ. 6.10 ʥʘʚʝʜʝʥʦ ʪʨʠʚʠʤʽʨʥʠʡ ʛʨʘʬʽʢ ʜʣʷ ʨʦʟʚôʷʟʢʫ (6.8) (1-ʰʝ + 2-

ʛʝ + 3-ʪʻ ʥʘʙʣʠʞʝʥʥʷ) ʦʪʨʠʤʘʥʦʤʫ ʟʘ ʤʝʪʦʜʦʤ 2, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʤʘʪʝʨʽʘʣʫ 

ʄ52 ʽ ʟʥʘʯʝʥʥʷʤ ʧʘʨʘʤʝʪʨʽʚ (ʩʠʩʪʝʤʘ ʉɯ): 34.08,a=-  
5

0 5 10u -= Ö . ʆʪʨʠʤʘʥʠʡ 

ʛʨʘʬʽʢ ʜʦʙʨʝ ʜʝʤʦʥʩʪʨʫʻ ʟʤʽʥʫ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʷ. 

 

ʈʠʩ. 6.10. ʊʨʠʚʠʤʽʨʥʠʡ ʚʘʨʽʘʥʪ ʭʚʠʣʽ ʄʘʢʜʦʥʘʣʴʜʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ 

(6.8) (1-ʰʝ + 2-ʛʝ + 3-ʪʻ ʥʘʙʣʠʞʝʥʥʷ).  

ʆʪʞʝ, ʧʝʨʰʠʡ ʨʠʩ. 6.6 ʚʽʜʧʦʚʽʜʘʻ ʧʦʯʘʪʢʦʚʦʤʫ ʧʨʦʬʽʣʶ ʭʚʠʣʽ ʄʘʢʜʦ-

ʥʘʣʴʜʘ. ɿ ʦʪʨʠʤʘʥʦʛʦ  ʨʠʩ. 6.7ʘ ʚʠʧʣʠʚʘʻ, ʱʦ ʚʧʣʠʚ 2-ʛʦ ʥʘʙʣʠʞʝʥʥʷ  ʟʥʘʯ-

ʥʠʡ, ʘʣʝ ʚʽʜʩʪʫʪʥʷ ʚʽʜʤʽʥʥʽʩʪʴ ʤʽʞ ʨʦʟʚôʷʟʢʘʤʠ (6.7) (1-ʰʝ + 2-ʛʝ ʥʘʙʣʠʞʝʥ-

ʥʷ) ʪʘ (6.8) (1-ʰʝ + 2-ʛʝ + 3-ʪʻ ʥʘʙʣʠʞʝʥʥʷ), ʱʦ ʚʠʜʥʦ ʟ ʨʠʩ. 6.7ʙ. ʅʘ ʜʘʥʦʤʫ 

ʝʪʘʧʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʽʜʤʽʥʥʽʩʪʴ ʤʽʞ ʭʚʠʣʝʶ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (6.4) 

(1-ʰʝ ʥʘʙʣʠʞʝʥʥʷ) ʪʘ ʭʚʠʣʝʶ ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (6.7) (1-ʰʝ + 2-ʛʝ 

ʥʘʙʣʠʞʝʥʥʷ). ʍʚʠʣʷ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʧʝʨʰʠʤ ʜʚʦʤ ʥʘʙʣʠʞʝʥʥʷʤ ʟʤʽʥʶʻ ʜʦʚ-



197 

ʞʠʥʫ ʧʽʜʦʰʚʠ ʽ ʜʝʤʦʥʩʪʨʫʻ ʟʥʘʯʥʝ ʚʽʜʭʠʣʝʥʥʷ ʚʛʦʨʫ ʚʽʜ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽ-

ʣʁ , ʧʨʠ ʮʴʦʤʫ ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʘʤʧʣʽʪʫʜʠ ʟʙʽʣʴʰʫʻʪʴʩʷ.  ʆʩʥʦʚʥʠʡ ʥʝ-

ʣʽʥʽʡʥʠʡ ʭʚʠʣʴʦʚʠʡ ʝʬʝʢʪ ʧʦʣʷʛʘʻ ʫ ʟʤʽʥʽ ʟʤʽʱʝʥʥʷ ʛʨʘʬʽʢʘ ʚʧʨʘʚʦ, ʘ ʪʘʢʦʞ 

ʟʤʽʥʠ ʢʨʠʚʠʟʥʠ ʛʨʘʬʽʢʘ (ʚʽʥ ʩʪʘʻ ʤʝʥʰ ʦʧʫʢʣʠʤ). 

 ɿ ʛʨʘʬʽʢʽʚ ʨʠʩ. 6.8ʘ ʪʘ ʨʠʩ. 6.9ʘ ʚʠʜʥʦ, ʱʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʥʘʯʥʘ ʟʤʽʥʘ 

ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʶ. ʍʚʠʣʷ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (6.7) (1-ʰʝ + 2-ʛʝ 

ʥʘʙʣʠʞʝʥʥʷ) ʩʧʦʪʚʦʨʶʻʪʴʩʷ ʟʘ ʘʥʘʣʦʛʽʯʥʠʤ ʩʮʝʥʘʨʽʻʤ ʧʦʧʝʨʝʜʥʴʦʛʦ ʚʠʧʘʜʢʫ. 

ʊʘʢʦʞ ʧʨʠʩʫʪʥʽ ʥʝʟʥʘʯʥʽ ʚʽʜʭʠʣʝʥʥʷ ʦʜʥʝ ʚʽʜ ʦʜʥʦʛʦ ʧʨʦʬʽʣʽʚ, ʱʦ ʚʽʜʧʦʚʽ-

ʜʘʁʪʴ  ʨʦʟʚôʷʟʢʫ (6.7) (1-ʰʝ + 2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ) ʪʘ ʨʦʟʚôʷʟʢʫ (6.8) (1-ʰʝ + 2-

ʛʝ + 3-ʪʻ ʥʘʙʣʠʞʝʥʥʷ) ʨʠʩ. 6.8ʙ ʪʘ ʨʠʩ. 6.9ʙ. ɺ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʧʨʦʬʽʣʴ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʻ ʧʝʨʰʠʤ ʪʨʴʦʤ ʥʘʙʣʠʞʝʥʥʷʤ ʚʽʜʭʠʣʷʻʪʴʩʷ ʚʽʜ ʧʨʦʬʽʣʶ, ʱʦ ʚʽʜ-

ʧʦʚʽʜʘʻ ʧʝʨʰʠʤ ʜʚʦʤ ʥʘʙʣʠʞʝʥʥʷʤ, ʧʨʠ ʮʴʦʤʫ ʟʥʘʯʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʘʤʧ-

ʣʽʪʫʜʠ ʥʝʟʤʽʥʥʝ. ʊʦʙʪʦ ʧʨʠ ʧʦʰʠʨʝʥʥʽ ʭʚʠʣʽ ʥʘ ʩʫʪʪʻʚʫ ʚʽʜʩʪʘʥʴ ʨʠʩ. 6.8ʙ ʪʘ 

ʨʠʩ. 6.9ʙ  ʦʙʠʜʚʘ ʨʦʟʚôʷʟʢʠ ʜʣʷ ʜʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ  ̒ʷʢʽʩʥʦ ʚʽʜʤʽʥʥʠʤʠ ʘʣʝ 

ʢʽʣʴʢʽʩʥʦ ʚʽʜʤʽʥʥʠʤʠ ʤʘʣʦ. 

ʆʪʞʝ, ʟ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʩʣʽʜʫʻ, ʱʦ ʜʣʷ ʧʝʨʰʦʛʦ ʪʘ ʜʨʫʛʦʛʦ ʚʘ-

ʨʽʘʥʪʫ ʧʘʨʘʤʝʪʨʽʚ ʤʘʪʝʨʽʘʣʫ, ʪʨʝʪʻ ʥʘʙʣʠʞʝʥʥʷ ʚʧʣʠʚʘʻ ʟ ʨʽʟʥʦʶ ʰʚʠʜʢʽʩʪʶ 

(ʪʦʙʪʦ ʜʠʩʪʦʨʩʽʷ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʷ ʭʚʠʣʽ ʩʫʪʪʻʚʽʰʘ ʜʣʷ ʜʨʫʛʦʾ ʢʦʥʬʽʛʫʨʘ-

ʮʽʾ). ɺʧʣʠʚ ʯʝʪʚʝʨʪʦʛʦ, ʧôʷʪʦʛʦ ʽ ʙʽʣʴʰʝ ʥʘʙʣʠʞʝʥʴ ʙʫʜʝ ʥʝʟʥʘʯʥʠʡ ʚ ʧʦʨʽʚ-

ʥʷʥʥʽ ʜʣʷ ʧʝʨʰʠʭ ʪʨʴʦʭ ʥʘʙʣʠʞʝʥʴ. ʂʦʞʥʘ ʥʝʣʽʥʽʡʥʘ ʜʦʙʘʚʢʘ ʙʫʜʝ ʚʧʣʠʚʘʪʠ 

ʥʘ ʩʧʦʪʚʦʨʝʥʥʷ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʷ ʚʩʝ ʤʝʥʰʝ ʽ ʤʝʥʰʝ.  

ɼʣʷ ʮʠʣʽʜʨʠʯʥʦʾ ʨʘʜʽʘʣʴʥʦʾ ʭʚʠʣ ̔ʄʘʢʜʦʥʘʣʴʜʘ, ʩʧʦʪʚʦʨʝʥʥʷ ʥʝʩʠʤʝʪ-

ʨʠʯʥʦʛʦ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʝʩʠʤʝʪʨʠʯʥʠʤ ʰʣʷʭʦʤ, ʘʥʘʣʦ-

ʛʽʯʥʦ ʷʢ ʽ ʜʣʷ ʧʦʟʜʦʚʞʥʠʭ ʧʣʦʩʢʠʭ ʭʚʠʣʴ [61].  

ʆʩʥʦʚʥʠʡ ʚʠʩʥʦʚʦʢ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʷʢ ʪʝʦʨʝʪʠʯʥʦʛʦ, ʪʘʢ ʽ ʯʠʩ-

ʣʦʚʦʛʦ ʘʥʘʣʽʟʫ  ʭʚʠʣʽ ʮʠʣʽʜʨʠʯʥʦʾ ʨʘʜʽʘʣʴʥʦʾ ʭʚʠʣʽ ʄʘʢʜʦʥʘʣʴʜʘ (ʷʢ ʧʨʠʢʣʘʜ 

ʭʚʠʣʽ ʟ ʥʝʩʠʤʝʠʨʠʯʥʠʤ ʧʨʦʬʽʣʝʤ) ʟʘʩʚʽʜʯʫʶʪʴ, ʱʦ ʟ ʛʽʜʥʦ ʟ ʦʪʨʠʤʘʥʠʤʠ 

ʩʮʝʥʘʨʽʷʤʠ ʝʚʦʣʶʮʽʾ ʭʚʠʣʽ, ʥʝʣʽʥʽʡʥʠʡ ʭʚʠʣʴʦʚʠʡ ʝʬʝʢʪ ʧʦʣʷʛʘʻ ʫ ʟʤʽʥʽ 

ʟʤʽʱʝʥʥʷ ʛʨʘʬʽʢʘ ʚʧʨʘʚʦ, ʘ ʪʘʢʦʞ ʟʤʽʥʠ ʢʨʠʚʠʟʥʠ ʛʨʘʬʽʢʘ (ʚʽʥ ʩʪʘʻ ʤʝʥʰ 

ʦʧʫʢʣʠʤ). 
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6.2. ʊʝʦʨʝʪʠʯʥʠʡ ʪʘ ʯʠʩʣʦʚʠʡ ʘʥʘʣʽʟ ʮʠʣʽʥʜʨʠʯʥʦʾ ʨʘʜʽʘʣʴʥʦʾ 

ʧʦʦʜʠʥʦʢʦʾ ʭʚʠʣʽ ʟ ʧʨʦʬʽʣʝʤ ʫ ʚʠʛʣʷʜʽ ʬʫʥʢʮʽʾ ʌʨʽʜʣʷʥʜʝʨʘ 

(ʭʚʠʣʷ ʌʨʽʜʣʷʥʜʝʨʘ) ʟʘ  ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ ʦʙʤʝʞʝʥʥʷ ʥʘ 

ʛʨʘʜʽʻʥʪ ʟʤʽʱʝʥʥʷ (ʧʝʨʰʽ ʪʨʠ ʥʘʙʣʠʞʝʥʥʷ) 

 

6.2.1. ʅʝʣʽʥʽʡʥʘ ʭʚʠʣʷ ʌʨʽʜʣʷʥʜʝʨʘ. ɸʥʘʣʽʟ ʥʘ ʦʩʥʦʚʽ ʤʝʪʦʜʫ ʦʙʤʝʞʝʥʥʷ 

ʥʘ ʛʨʘʜʽʻʥʪ ʟʤʽʱʝʥʥʷ ʜʣʷ ʧʝʨʰʠʭ ʪʨʴʦʭ ʥʘʙʣʠʞʝʥʴ. ʆʩʥʦʚʥʽ ʬʦʨʤʫʣʠ 

ɿʥʦʚʫ ʨʦʟʛʣʷʥʝʤʦ ʦʩʥʦʚʥʝ ʥʝʣʽʥʽʡʥʝ ʭʚʠʣʴʦʚʝ ʨʽʚʥʷʥʥʷ [126], ʜʣʷ ʮʠʣʽʥ-

ʜʨʠʯʥʦʾ ʨʘʜʽʘʣʴʥʦʾ ʭʚʠʣʽ:  

                          ( )( )
2

1 , , , ,2

1
1 0r

L r r r rr r r r tt

u
c N u u u u

r r

å õ
- + - - =æ ö

ç ÷
                    (6.9)   

ɿ ʭʚʠʣʴʦʚʦʛʦ ʨʽʚʥʷʥʥʷ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ  ʤʝʪʦʜʫ ʦʙʤʝʞʝʥʥʷ ʥʘ ʛʨʘʜʽʻʥʪ 

ʟʤʽʱʝʥʥʷ (ʤʝʪʦʜ 2), ʷʢ ʚʢʘʟʘʥʦ ʚ ʧ. 3.3.3 ʪʘ ʚ ʧ. 3.3.4, ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʨʦʟʚóʷʟʢʠ 

ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʝʨʰʠʭ ʜʚʦʭ ʪʘ ʧʝʨʰʠʭ ʪʨʴʦʭ ʥʘʙʣʠʞʝʥʴ [47, 51]. 

ʈʦʟʚôʷʟʦʢ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʝʨʰʦʛʦ ʽ ʜʨʫʛʦʛʦ ʥʘʙʣʠʞʝʥʥʷ ʪʘʢʠʡ: 

                      ()( ) ()
2

(1 2) 2 /

1( , ) 1 2r Lu r t u a c N t us s+ è øº - ê ú, ( )La r c ts= -         (6.10) 

 

ʈʦʟʚôʷʟʦʢ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʝʨʰʦʛʦ, ʜʨʫʛʦʛʦ ʽ ʪʨʝʪʴʦʛʦ ʥʘʙʣʠʞʝʥʴ ʪʘʢʠʡ:  
 

( ) ()( ) () ( ) ( ) ()
22 3

(1 2 3) 2 / 3 /

1 1, 1 2 1/ 8r L Lu r t u a c N t u a c N t us s s+ + è ø è øº - -ê ú ê ú        (6.11) 

ʍʚʠʣʷ ʌʨʽʜʣʷʥʜʝʨʘ ʤʘʻ ʚʠʛʣʷʜ 

                                              () ( )0 1attx

attF u e x
ss s-

= -                                             (6.12) 

ʜʝ 0u - ʧʦʯʘʪʢʦʚʘ ʘʤʧʣʽʪʫʜʘ ʭʚʠʣʽ,( )La r c ts= - - ʬʘʟʘ ʭʚʠʣʽ ʽ ʧʦʩʪʽʡʥʘ 
attx - 

ʭʘʨʘʢʪʝʨʠʟʫʻ ʟʘʪʫʭʘʥʥʷ ʧʨʦʬʽʣʷ (ʢʨʫʪʠʟʥʫ). 

ʇʦʭʽʜʥʘ ʜʣʷ ʬʫʥʮʽʾ ʌʽʜʣʷʥʜʝʨʘ ʤʘʻ ʚʠʛʣʷʜ: 

( )( ) ( ) ( )( ) ( )/

0 01L att L atta r c t x a r c t x

L L att

att att

a a
F a r c t u e a r c t x u e

x x

- - - -å õ å õ- -
- = - - + =æ ö æ ö

ç ÷ ç ÷
 

                                     
( ) ( )( )0 2 .L attba r c t x

L att

att

a
u e a r c t x

x

- --
= - -                           (6.13)     
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ʃʽʥʽʡʥʠʡ ʨʦʟʚôʷʟʦʢ ʨʽʚʥʷʥʥʷ (6.9), ʷʢ ʚʢʘʟʘʥʦ ʚ ʧ. 3.3.3, ʟ ʧʦʯʘʪʢʦʚʠʤ 

ʧʨʦʬʽʣʝʤ ʭʚʠʣʽ ʌʨʽʜʣʷʥʜʝʨʘ ʥʘʙʫʚʘʻ ʚʠʛʣʷʜʫ  

                             ( ) ( ) ( )( )(1)

0, 1L atta r c t x

r L attu r t u e a r c t x
- -

= - -                           (6.14) 

ʈʦʟʚôʷʟʦʢ (6.10) ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʬʦʨʤʫʣʠ ʜʣʷ ʧʦʭʽʜʥʦʾ ʜʣʷ ʧʝʨʰʠʭ ʜʚʦʭ 

ʥʘʙʣʠʞʝʥʴ ʥʘʩʪʫʧʥʠʡ: 

                      

( ) ( ) ( )( )

( )
( )

( )( ) ( )

(1 2)

0

2
2 22 0

1 2

, 1

1 2 2

L att

L att

a r c t x

r L att

a r c t x

L L att

att

u r t u e a r c t x

u
c N ta a r c t x e

x

- -+

- -

º - - -

è ø- - -
ê ú

                 (6.15) 

 ʘ ʫ ʚʠʧʘʜʢʫ (6.11), ʜʣʷ ʧʝʨʰʠʭ ʪʨʴʦʭ ʥʘʙʣʠʞʝʥʴ 

                     

( ) ( ) ( )( )

( )
( )

( )( ) ( )

( ) ( )
( )

( )( ) ( )

(1 2 3)

0

2
2 22 0

1 2

3
2 3 33 0

1 3

, 1

1 2 2

1/ 8 2

L att

L att

L att

a r c t x

r L att

a r c t x

L L att

att

a r c t x

L L att

att

u r t u e a r c t x

u
c N ta a r c t x e

x

u
c N ta a r c t x e

x

- -+ +

- -

- -

º - - -

è ø- - - +
ê ú

è ø+ - -
ê ú

          (6.16) 

        ɿ ʚʠʛʣʷʜʫ ʨʦʟʚôʷʟʢʽʚ (6.15) ʽ (6.16) ʚʠʧʣʠʚʘʻ ʜʚʽ ʦʩʦʙʣʠʚʦʩʪʽ: ʚʦʥʠ ʦʧʠʩʫ-

ʶʪʴ ʩʧʦʪʚʦʨʝʥʥʷ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʶ ʮʠʣʽʥʜʨʠʯʥʦʾ ʨʘʜʽʘʣʴʥʦʾ ʭʚʠʣʽ ʯʝʨʝʟ 

ʧʨʷʤʫ ʟʘʣʝʞʥʽʩʪʴ ʥʝʣʽʥʽʡʥʦʾ ʩʢʣʘʜʦʚʦʾ ʚʽʜ ʯʘʩʫ ʪʘ ʧʦʰʠʨʝʥʥʷ  ʧʦʯʘʪʢʦʚʦʛʦ 

ʧʨʦʬʽʣʶ ʯʝʨʝʟ ʥʘʷʚʥʽʩʪʴ ʚ ʨʦʟʚʷʟʢʘʭ ʜʚʦʭ ʘʙʦ ʪʨʴʦʭ ʥʝʣʽʥʽʡʥʠʭ ʩʢʣʘʜʦʚʠʭ. 

ʇʨʠ ʧʦʙʫʜʦʚʽ ʛʨʘʬʽʢʘ ʭʚʠʣʽ, ʷʢʘ ʧʦʰʠʨʶʻʪʴʩʷ ʚʽʜ ʮʠʣʽʥʜʨʠʯʥʦʾ ʧʦʨʦʞ-

ʥʠʥʠ ʨʘʜʽʫʩʘ ,or  ʚʨʘʭʦʚʘʥʠʡ ʪʦʡ ʬʘʢʪ, ʱʦ ʧʦʚʠʥʥʘ ʚʠʢʦʥʫʚʘʪʠʩʷ ʫʤʦʚʘ .or r>  

 

6.2.2. ɺʣʘʩʪʠʚʦʩʪʽ ʤʘʪʝʨʽʘʣʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʘʥʽ ʧʨʠ ʯʠʩʣʦʚʦʤʫ ʘʥʘʣʽʟʽ 

ɺʠʙʝʨʝʤʦ ʜʚʘ ʤʝʪʘʣʝʚʽ ʢʦʤʧʦʟʠʪʥʽ ʤʘʪʝʨʽʘʣʠ (ʤʘʪʨʠʮʷ ï ʘʣʶʤʽʥʽʡ, 

ʥʘʧʦʚʥʶʚʘʯ- ʚʦʣʴʬʨʘʤ) ʟ ʤʝʭʘʥʽʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ (ʩʠʩʪʝʤʘ ʉɯ) [1,20,39,40]: 

ʄʘʪʝʨʽʘʣ 51 (ʦʙ'ʻʤʥʠʡ ʚʤʽʩʪ ʤʘʪʨʠʮʽ ʜʦʨʽʚʥʶʻ 0,8) ï 

40,594 10r= Ö ;   
10 105,59 10 ; 3,26 10 ;l m= Ö = Ö  

11 11 110,658 10 ; 2,18 10 ; 4,35 10A B C=- Ö =- Ö =- Ö; 
34,515 10Lʩ= Ö ;  16,072a=- . 

ʄʘʪʝʨʽʘʣ 52 (ʦʙ'ʻʤʥʠʡ ʚʤʽʩʪ ʤʘʪʨʠʮʽ ʜʦʨʽʚʥʶʻ 0,6) ï 
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40,918 10r= Ö ;  
10 1011,6 10 ; 0,721 10 ;l m= Ö = Ö 

11 11 111,33 10 ; 4,45 10 ; 9,5 10 ;A B C=- Ö =- Ö =- Ö  
33,769 10Lʩ= Ö ;  34,08.a=-  

ʜʝ r-ʛʫʩʪʠʥʘ ʤʘʪʝʨʽʘʣʫ, ,  l m - ʧʨʫʞʥʽ ʧʦʩʪʽʡʥʽ ʃʷʤʝ (ʧʦʩʪʽʡʥʽ ʜʨʫʛʦʛʦ ʧʦ-

ʨʷʜʢʫ), ,  ,  A B C - ʧʨʫʞʥʽ ʧʦʩʪʽʡʥʽ ʄʫʨʥʘˇʘʥʘ (ʧʦʩʪʽʡʥʽ ʪʨʝʪʴʦʛʦ ʧʦʨʷʜʢʫ), 
Lʩ- 

ʰʚʠʜʢʽʩʪʴ ʭʚʠʣʽ ʽ ( )1 1 2N N l m= +è øê ú.  

 ɼʣʷ ʧʦʦʜʠʥʦʢʦʾ ʭʚʠʣʽ ʌʨʽʜʣʷʥʜʝʨʘ (ʷʢʘ ʻ ʬʫʥʢʮʽʻʶ ʩʢʽʥʯʝʥʥʦʾ ʚʘʛʠ) 

ʧʨʠʡʤʝʤʦ, ʟʘ ʦʟʥʘʯʝʥʥʷʤ, ʧʨʠʧʫʱʝʥʥʷ, ʱʦ ʜʦʚʞʠʥʦʶ ʧʽʜʦʰʚʠ ʭʚʠʣʽ ʻ 

ʽʥʪʝʨʚʘʣ, ʜʣʷ ʷʢʦʛʦ ʧʣʦʱʘ ʧʽʜ ʛʨʘʬʽʢʦʤ ʧʦʟʘ ʮʠʤ ʽʥʪʝʨʚʘʣʦʤ ʻ ʤʘʣʦʶ. 

ʌʫʥʢʮʽ ̫  ʌʨʽʜʣʷʥʜʝʨʘ ( )( ) ( ) ( )( )0 1L atta r c t x

L L attF a r c t u e a r c t x
- -

- = - -  ʚʠʟʥʘ-

ʯʘʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ: ʧʘʨʘʤʝʪʨ a  ʚʠʟʥʘʯʘʻ ʜʦʚʞʠʥʫ ʧʽʜʦʰʚʠ 

ʭʚʠʣʽ, ʜʣʷ ʜʘʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʧʦʯʘʪʢʦʚʘ ʧʽʜʦʰʚʘ ʚʠʙʨʘʥʘ ʦʜʥʘʢʦʚʦʶ 0,016L=  

( )70a= , ʧʦʩʪʽʡʥʠʡ ʧʘʨʘʤʝʪʨ
attx - ʭʘʨʘʢʪʝʨʠʟʫʻ ʟʘʪʫʭʘʥʥʷ ʧʨʦʬʽʣʷ (ʢʨʫʪʠʟʥʫ) ʽ 

ʦʜʥʘʢʦʚʦ ʚʠʙʨʘʥʠʡ ʜʣʷ ʚʩʽʭ ʤʘʪʝʨʽʘʣʽʚ (3,52attx = ). 

ʇʦʯʘʪʢʦʚʘ ʘʤʧʣʽʪʫʜʘ ʚʠʙʠʨʘʣʘʩʷ ʜʣʷ ʢʦʞʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʽ ʜʣʷ ʧʦʯʘʪʢʦʚʦʾ 

ʜʦʚʞʠʥʠ (ʧʽʜʦʰʚʠ) ʭʚʠʣʽ ʚ ʦʜʥʦʤʫ ʚʘʨʽʘʥʪʽ 
4

0 1 10 .u -= Ö  

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʨʦʬʽʣʴ ʄʘʢʜʦʥʘʣʴʜʘ, ʷʢʠʡ ʜʦʩʣʽʜʞʫʚʘʚʩʷ ʚ ʧʦʧʝ- 

ʨʝʜʥʴʦʤʫ ʨʦʟʜʽʣʽ ʻ ʧʨʠʨʦʜʥʽʤ ʜʣʷ ʧʨʫʞʥʦʾ ʮʠʣʽʥʜʨʠʯʥʦʾ ʭʚʠʣʽ ʽ ʚʠʚʯʘʚʩʷ 

ʨʘʥʽʰʝ ʚ ʨʦʙʦʪʘʭ [42, 47, 51] ʪʦʜʽ ʷʢ ʧʨʦʬʽʣʴ ʌʨʽʜʣʷʥʜʝʨʘ ʭʘʨʘʢʪʝʨʥʠʡ ʜʣʷ 

ʭʚʠʣʴ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʚʠʙʫʭʘʭ, ʽ ʟʘʩʪʦʩʦʚʫʚʘʚʩʷ ʜʦ ʘʥʘʣʽʟʫ ʧʣʦʩʢʦʾ ʧʨʫʞ-

ʥʦʾ ʭʚʠʣʽ ʚ ʨʦʙʦʪʽ [79]. ʇʨʦʬʽʣʴ ʌʨʽʜʣʷʥʜʝʨʘ ʚʚʘʞʘʻʪʴʩʷ ʦʜʥʠʤ ʟ ʥʘʡ-

ʧʨʦʩʪʽʰʠʭ ʽ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʝʢʩʧʝʨʠʤʝʥʪʽʚ [93, 105]. 

 

6.2.3. ʏʠʩʣʦʚʠʡ ʘʥʘʣʽʟ ʭʚʠʣʽ ʌʨʽʜʣʷʥʜʝʨʘ (ʟʘʩʪʦʩʦʚʘʥʦ ʤʝʪʦʜ 2 ʽ 

ʚʨʘʭʦʚʘʥʦ ʧʝʨʰʽ ʪʨʠ ʥʘʙʣʠʞʝʥʥʷ)  

 

6.2.3.1 ʇʝʨʰʠʡ ʚʘʨʽʘʥʪ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʷ ʜʣʷ ʤʘʪʝʨʽʘʣʫ ʄ51. 

ʇʨʠ ʧʦʙʫʜʦʚʽ ʛʨʘʬʽʢʘ ʭʚʠʣʽ, ʚʠʢʦʥʫʻʪʴʩʷ ʫʤʦʚʘ ,or r²  ʜʝ 0.001r = ʤ. ɼʘʥʝ 

ʟʥʘʯʝʥʥʷ ʨʘʜʽʫʩʘ ʚʠʙʠʨʘʣʦʩʴ ʷʢ ʥʘʡʙʽʣʴʰ ʚʽʜʧʦʚʽʜʥʝ ʜʣʷ ʪʝʦʨʝʪʠʯʥʦʛʦ ʦʙʯʠʩ- 
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ʣʝʥʥʷ.  

ɿʘ ʬʦʨʤʫʣʘʤʠ (6.14) (1-ʰʝ ʥʘʙʣʠʞʝʥʥʷ), (6.15) (1-ʰʝ + 2-ʛʝ ʥʘʙʣʠʞʝʥ-

ʥʷ) ʪʘ (6.16) (1-ʰʝ + 2-ʛʝ + 3-ʪʻ ʥʘʙʣʠʞʝʥʥʷ) ʧʦʙʫʜʦʚʘʥʽ ʜʚʦʚʠʤʽʨʥʽ ʛʨʘʬʽʢʠ 

çʟʤʽʱʝʥʥʷ 
ru  ï ʧʨʦʡʜʝʥʘ ʭʚʠʣʝʶ ʚʽʜʩʪʘʥʴ rè. ɺʩʴʦʛʦ ʨʦʟʛʣʷʥʫʪʦ 2 ʥʘʙʦʨʠ (2 

ʤʘʪʝʨʽʘʣʠ), ʜʣʷ ʦʜʥʦʛʦ ʚʘʨʽʘʥʪʫ ʜʦʚʞʠʥʠ ʧʽʜʦʰʚʠ ʭʚʠʣʽ ʪʘ ʧʦʯʘʪʢʦʚʦʾ 

ʤʘʢʩʠʤʘʣʴʥʦʾ ʘʤʧʣʽʪʫʜʠ. ʂʦʞʝʥ ʥʘʙʽʨ ʚʢʣʶʯʘʻ ʛʨʘʬʽʢʠ ʟ ʜʚʦʤʘ ʧʨʦʬʽʣʷʤʠ. ʋ 

ʢʦʞʥʦʤʫ ʥʘʙʦʨʽ ʧʝʨʰʠʡ ʛʨʘʬʽʢ ʧʦʢʘʟʫʻ ʚʠʛʣʷʜ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʷ, ʘ ʽʥʰʽ 

ʛʨʘʬʽʢʠ, ʦʙôʻʜʥʘʥʽ ʫ ʪʨʠ ʛʨʫʧʠ. ʂʦʞʥʘ ʛʨʫʧʘ ʩʢʣʘʜʘʪ̒ʴʩʷ ʟ ʜʚʦʭ ʛʨʘʬʽʢʽʚ: 

ʧʝʨʰʠʡ ʛʨʘʬʽʢ ʧʦʨʽʚʥʶʻ ʧʝʨʰʝ ʥʘʙʣʠʞʝʥʥʷ ʟ ʜʨʫʛʠʤ, ʘ ʜʨʫʛʠʡ ʛʨʘʬʽʢ 

ʧʦʨʽʚʥʶʻ ʨʦʟʚôʷʟʢʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʝʨʰʦʤʫ ʪʘ ʜʨʫʛʦʤʫ ʥʘʙʣʠʞʝʥʥʶ ʪʘ  

ʨʦʟʚôʷʟʢʠ, ʱʦ ʚʢʣʶʯʘʶʪʴ ʧʝʨʰʝ, ʜʨʫʛʝ ʽ ʪʨʝʪʻ ʥʘʙʣʠʞʝʥʥʷ. ɻʨʘʬʽʢʠ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʬʦʨʤʦʶ ʧʨʦʬʽʣʶ ʭʚʠʣʽ ʜʣʷ ʨʽʟʥʠʭ ʚʽʜʩʪʘʥʝʡ ï ʚʽʜ ʧʦʯʘʪʢʦʚʦʛʦ 

ʧʦʣʦʞʝʥʥʷ ʭʚʠʣʽ ʜʦ ʧʦʣʦʞʝʥʥʷ ʥʘ ʚʽʜʩʪʘʥʽ ʜʝʩʷʪʠ ʧʦʚʪʦʨʝʥʴ ʜʦʚʞʠʥʠ 

ʧʽʜʦʰʚʠ ʭʚʠʣʽ, ʜʝ ʚʧʣʠʚ ʥʝʣʽʥʽʡʥʦʩʪʽ ʚʞʝ ʧʨʦʷʚʣʷʻʪʴʩʷ ʩʫʪʪʻʚʦ ʽ ʩʧʦʪʚʦʨʝʥʥʷ 

ʧʦʦʜʠʥʦʢʦʛʦ ʧʨʦʬʽʣʶ ʮʽʣʢʦʤ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʽʟʫʘʣʴʥʦ. 

ɼʘʣʽ ʯʠʩʝʣʴʥʦ ʘʥʘʣʽʟʫʶʪʴʩʷ ʬʦʨʤʫʣʠ (6.14), (6.15) ʪʘ (6.16) ʜʣʷ ʭʚʠʣʽ ʚ 

ʜʦʚʽʣʴʥʠʡ ʤʦʤʝʥʪ ʯʘʩʫ, ʦʪʨʠʤʘʥʽ ʤʝʪʦʜʦʤ 2, ʱʦ ʦʩʥʦʚʫʻʪʴʩʷ ʥʘ ʧʝʨʝʪʚʦʨʝʥʥʽ 

ʨʽʚʥʷʥʥʷ ʽ ʦʙʤʝʞʝʥʥʽ ʥʘ ʛʨʘʜʽʻʥʪ ʟʤʽʱʝʥʥʷ. ɻʨʘʬʽʢʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʪʘʢʠʤ 

ʯʠʥʦʤ, ʱʦʙ ʝʚʦʣʶʮʽʷ ʭʚʠʣʽ ʙʫʣʘ ʩʧʦʩʪʝʨʝʞʫʚʘʥʘ ʜʦʩʠʪʴ ʥʘʛʣʷʜʥʦ ʽ 

ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʚʽʜʤʽʥʥʽʩʪʴ ʚʧʣʠʚʫ ʜʚʦʭ ʨʦʟʚôʷʟʢʽʚ ʥʘ ʧʦʯʘʪʢʦʚʠʡ ʧʨʦʬʽʣʴ 

ʭʚʠʣʽ. ʅʘ ʦʩʪʘʥʥʴʦʤʫ ʛʨʘʬʽʢʫ ʟʦʙʨʘʞʝʥʦ ʪʨʠʚʠʤʽʨʥʠʡ ʚʘʨʽʘʥʪ ʜʣʷ ʨʦʟʚôʷʟʢʫ 

(6.16) ʟ ʥʘʡʙʽʣʴʰ ʨʦʟʚʠʥʝʥʦʶ ʝʚʦʣʶʮʽʻʶ. 

ʅʘ ʨʠʩ. 6.11-6.14 ʥʘʚʝʜʝʥʦ ʛʨʘʬʽʢʠ ʜʣʷ ʚʘʨʽʘʥʪʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʤʘʪʝʨʽʘʣʫ 

ʄ51 ʽ ʪʘʢʠʤ ʟʥʘʯʝʥʥʷʤ ʧʘʨʘʤʝʪʨʽʚ (ʩʠʩʪʝʤʘ ʉɯ): 16,072,a=-  
4

0 1 10u -= Ö , 

3,52attx =  ʪʘ ʟʥʘʯʝʥʥʷ ʧʽʜʦʰʚʠ ʭʚʠʣʽ 70a= . 
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ʈʠʩ. 6.11. ʇʦʯʘʪʢʦʚʠʡ ʧʨʦʬʽʣʴ ʭʚʠʣʽ ʌʨʽʜʣʷʥʜʝʨʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʧʘʨʘʤʝʪʨʘʤ 

( )3.52 .attx =     

 

ʈʠʩ. 6.12ʘ. ʇʨʦʬʽʣʴ ʭʚʠʣʽ ʌʨʽʜʣʷʥʜʝʨʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʩʪʘʥʽ ʚ 10 ʜʦʚʞʠʥ 

ʧʽʜʦʰʚʠ ʭʚʠʣʽ, ʚʝʨʭʥʽʡ ʛʨʘʬʽʢ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (6.15) (1-ʰʝ + 2-ʛʝ 

ʥʘʙʣʠʞʝʥʥʷ), ʘ ʥʠʞʥʽʡ - ʨʦʟʚôʷʟʢʫ (6.14) (1-ʰʝ ʥʘʙʣʠʞʝʥʥʷ)  

 

ʈʠʩ. 6.12ʙ. ʇʨʦʬʽʣʴ ʭʚʠʣʽ ʌʨʽʜʣʷʥʜʝʨʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʩʪʘʥʽ ʚ 10 ʜʦʚʞʠʥ 

ʧʽʜʦʰʚʠ ʭʚʠʣʽ, ʚʝʨʭʥʽʡ ʛʨʘʬʽʢ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (6.16) (1-ʰʝ + 2-ʛʝ + 3-ʪʻ 

ʥʘʙʣʠʞʝʥʥʷ), ʘ ʥʠʞʥʽʡ - ʨʦʟʚôʷʟʢʫ (6.15) (1-ʰʝ + 2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ) 
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ʈʠʩ. 6.13ʘ. ʇʨʦʬʽʣʴ ʭʚʠʣʽ ʌʨʽʜʣʷʥʜʝʨʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʩʪʘʥʽ ʚ 35 ʜʦʚʞʠʥ 

ʧʽʜʦʰʚʠ ʭʚʠʣʽ, ʚʝʨʭʥʽʡ ʛʨʘʬʽʢ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (6.15) (1-ʰʝ + 2-ʛʝ 

ʥʘʙʣʠʞʝʥʥʷ), ʘ ʥʠʞʥʽʡ - ʨʦʟʚôʷʟʢʫ (6.14) (1-ʰʝ ʥʘʙʣʠʞʝʥʥʷ) 

 

ʈʠʩ. 6.13ʙ. ʇʨʦʬʽʣʴ ʭʚʠʣʽ ʌʨʽʜʣʷʥʜʝʨʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʩʪʘʥʽ ʚ 35 ʜʦʚʞʠʥ 

ʧʽʜʦʰʚʠ ʭʚʠʣʽ, ʚʝʨʭʥʽʡ ʛʨʘʬʽʢ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (6.16) (1-ʰʝ + 2-ʛʝ + 3-ʪʻ 

ʥʘʙʣʠʞʝʥʥʷ) ʘ ʥʠʞʥʽʡ - ʨʦʟʚôʷʟʢʫ   (6.15) (1-ʰʝ + 2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ) 

 

ʈʠʩ. 6.14ʘ. ʇʨʦʬʽʣʴ ʭʚʠʣʽ ʌʨʽʜʣʷʥʜʝʨʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʩʪʘʥʽ ʚ 65 ʜʦʚʞʠʥ 

ʧʽʜʦʰʚʠ ʭʚʠʣʽ, ʚʝʨʭʥʽʡ ʛʨʘʬʽʢ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (6.15)(1-ʰʝ + 2-ʛʝ 

ʥʘʙʣʠʞʝʥʥʷ) ʘ ʥʠʞʥʽʡ - ʨʦʟʚôʷʟʢʫ (6.14) (1-ʰʝ ʥʘʙʣʠʞʝʥʥʷ) 
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ʈʠʩ. 6.14ʙ. ʇʨʦʬʽʣʴ ʭʚʠʣʽ ʌʨʽʜʣʷʥʜʝʨʘ,  ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʩʪʘʥʽ ʚ 65 ʜʦʚʞʠʥ 

ʧʽʜʦʰʚʠ ʭʚʠʣʽ, ʚʝʨʭʥʽʡ ʛʨʘʬʽʢ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (6.16) (1-ʰʝ + 2-ʛʝ + 3-ʪʻ 

ʥʘʙʣʠʞʝʥʥʷ), ʘ ʥʠʞʥʽʡ - ʨʦʟʚôʷʟʢʫ   (6.15) (1-ʰʝ + 2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ) 

ʅʘ ʨʠʩ. 6.15 ʥʘʚʝʜʝʥʦ ʪʨʠʚʠʤʽʨʥʠʡ ʛʨʘʬʽʢ ʜʣʷ ʨʦʟʚôʷʟʢʫ (6.16) (1-ʰʝ + 2-

ʛʝ + 3-ʪʻ ʥʘʙʣʠʞʝʥʥʷ) ʦʪʨʠʤʘʥʦʤʫ ʤʝʪʦʜʦʤ 2, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʤʘʪʝʨʽʘʣʫ ʄ51 ʽ 

ʪʘʢʠʤ ʟʥʘʯʝʥʥʷʤ ʧʘʨʘʤʝʪʨʽʚ (ʩʠʩʪʝʤʘ ʉɯ):16,072,a=-  
4

0 1 10u -= Ö , 3,52attx = . 

ʆʪʨʠʤʘʥʠʡ ʛʨʘʬʽʢ ʜʦʙʨʝ ʜʝʤʦʥʩʪʨʫʻ ʟʤʽʥʫ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʷ 

 

ʈʠʩ. 6.15. ʊʨʠʚʠʤʽʨʥʠʡ ʚʘʨʽʘʥʪ ʭʚʠʣʽ ʌʨʽʜʣʷʥʜʝʨʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ 

(6.16) (1-ʰʝ + 2-ʛʝ + 3-ʪʻ ʥʘʙʣʠʞʝʥʥʷ). 

ʇʝʨʰʠʡ ʛʨʘʬʽʢ ʨʠʩ. 6.11 ʜʝʤʦʥʩʪʨʫʻ ʧʦʯʘʪʢʦʚʠʡ ʧʨʦʬʽʣʴ ʭʚʠʣʽ 

ʄʘʢʜʦʥʘʣʴʜʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʧʘʨʘʤʝʪʨʫ ( )3.52 .attx =   ɺʞʝ ʟ ʦʪʨʠʤʘʥʦʛʦ  ʨʠʩ. 

6.12ʘ ʚʠʧʣʠʚʘʻ, ʱʦ ʚʧʣʠʚ ʥʝʣʽʥʽʡʥʦʩʪʽ ʜʨʫʛʦʛʦ ʥʘʙʣʠʞʝʥʥʷ ʧʦ ʚʽʜʥʦʰʝʥʥʶ 

ʜʦ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʷ ʟʥʘʯʥʠʡ, ʱʦ ʥʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʨʦ ʚʽʜʤʽʥʥʽʩʪʴ ʧʝʨ-

ʰʦʛʦ, ʜʨʫʛʦʛʦ ʪʘ ʧʝʨʰʦʛʦ, ʜʨʫʛʦʛʦ ʪʘ ʪʨʝʪʴʦʛʦ ʚʽʜʧʦʚʽʜʥʠʭ ʥʘʙʣʠʞʝʥʴ ʨʠʩ. 

6.12ʙ. ʅʘ ʜʘʥʦʤʫ ʝʪʘʧʽ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʷʢʽʩʥʘ ʚʽʜʤʽʥʥʽʩʪʴ ʤʽʞ ʭʚʠʣʝʶ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (6.14) (1-ʰʝ ʥʘʙʣʠʞʝʥʥʷ) ʪʘ ʭʚʠʣʝʶ ʱʦ ʚʽʜʧʦʚʽʜʘʻ 

ʨʦʟʚôʷʟʢʫ (6.15) (1-ʰʝ + 2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ)  ̔ʥʝʟʥʘʯʥʘ ʢʽʣʴʢʽʩʥʘ ʚʽʜʤʽʥʥʽʩʪʴ  
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ʤʽʞ ʩʮʝʥʘʨʽʷʤʠ ʧʦʚʝʜʽʥʢʠ ʭʚʠʣʴ ʜʣʷ ʨʦʟʚôʷʟʢʫ (6.15) (1-ʰʝ + 2-ʛʝ 

ʥʘʙʣʠʞʝʥʥʷ) ʪʘ ʨʦʟʚôʷʟʢʫ (6.16) (1-ʰʝ + 2-ʛʝ + 3-ʪʻ ʥʘʙʣʠʞʝʥʥʷ). ʍʚʠʣʷ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʻ ʧʝʨʰʠʤ ʜʚʦʤ ʥʘʙʣʠʞʝʥʥʷʤ ʟʤʽʥʶʻ ʜʦʚʞʠʥʫ ʧʽʜʦʰʚʠ ʽ ʜʝʤʦʥʩʪʨʫʻ 

ʟʥʘʯʥʝ ʚʽʜʭʠʣʝʥʥʷ ʚ ʛʦʨʫ ʚʽʜ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʶ, ʧʨʠ ʮʴʦʤʫ ʤʘʢʩʠʤʘʣʴʥʝ 

ʟʥʘʯʝʥʥʷ ʘʤʧʣʽʪʫʜʠ ʟʙʽʣʴʰʫ̒ʪʴʩʷ ʜʣʷ ʦʙʦʭ ʨʦʟʚôʷʟʢʽʚ, ʘ ʪʘʢʦʞ ʟʤʽʥʠ 

ʢʨʠʚʠʟʥʠ ʛʨʘʬʽʢʘ (ʚʽʥ ʩʪʘʻ ʤʝʥʰ ʦʧʫʢʣʠʤ). 

 ʇʦʯʠʥʘʶʯʠ ʟ ʨʠʩ. 6.13(ʘ,ʙ) ʪʘ ʨʠʩ. 6.14(ʘ,ʙ) ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʥʘʯʥʘ ʟʤʽʥʘ 

ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʶ ʨʦʟʚôʷʟʢʫ (6.15) (1-ʰʝ + 2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ) ʚʽʜʥʦʩʥʦ 

ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʧʦʬʽʣʶ, ʽ ʥʝʟʥʘʯʥʝ ʚʽʜʭʠʣʝʥʥʷ ʦʜʥʝ ʚʽʜ ʦʜʥʦʛʦ ʧʨʦʬʽʣʽʚ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʻ  ʨʦʟʚôʷʟʢʫ (6.15) (1-ʰʝ + 2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ) ʪʘ ʨʦʟʚôʷʟʢʫ (6.16) (1-

ʰʝ + 2-ʛʝ + 3-ʪʻ ʥʘʙʣʠʞʝʥʥʷ). ʊʦʙʪʦ, ʧʨʠ ʧʦʰʠʨʝʥʥʽ ʭʚʠʣʽ ʥʘ ʩʫʪʪʻʚʫ ʚʽʜʩʪʘ-

ʥʴ (ʨʠʩ. 6.13ʙ ʪʘ ʨʠʩ. 6.14ʙ)  ʦʙʠʜʚʘ ʨʦʟʚôʷʟʢʠ ʜʘʶʪʴ ʤʘʡʞʝ ʦʜʥʘʢʦʚʽ ʨʝʟʫʣʴ-

ʪʘʪʠ. ʆʪʞʝ ʚʧʣʠʚ ʪʨʝʪʴʦʛʦ ʥʘʙʣʠʞʝʥʥʷ ʧʨʠ ʧʦʰʠʨʝʥʥʽ ʭʚʠʣʽ ʌʨʽʜʣʷʥʜʝʨʘ ʥʘ 

ʜʦʩʪʘʪʥʴʦ ʚʝʣʠʢʽ ʚʽʜʩʪʘʥʥʽ ʻ ʤʝʥʰ ʩʫʪʪʻʚʠʤ ʥʽʞ ʚʧʣʠʚ ʜʨʫʛʦʛʦ ʥʘʙʣʠʞʝʥʥʷ 

ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʭʚʠʣʽ ʟ ʜʚʦʤʘ ʥʘʙʣʠʞʝʥʥʷʤʠ.  

 

6.2.3.2 ʇʝʨʰʠʡ ʚʘʨʽʘʥʪ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʷ ʜʣʷ ʤʘʪʝʨʽʘʣʫ ʄ52. 

ɼʘʣʽ ʨʦʟʛʣʷʥʝʤʦ ʥʘʩʪʫʧʥʫ ʛʨʫʧʫ ʛʨʘʬʽʢʽʚ, ʜʝ ʥʘ ʨʠʩ. 6.16-6.19 ʥʘʚʝʜʝʥʦ 

ʚʘʨʽʘʥʪ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʤʘʪʝʨʽʘʣʫ ʄ52 ʽ ʪʘʢʠʤ ʟʥʘʯʝʥʥʷʤ ʧʘʨʘʤʝʪʨʽʚ (ʩʠʩʪʝʤʘ 

ʉɯ): 34,08,a=- 4

0 1 10u -= Ö , 3,52attx =  ʪʘ ʟʥʘʯʝʥʥʷ ʧʽʜʦʰʚʠ ʭʚʠʣʽ 70a= . 

 

ʈʠʩ. 6.16. ʇʦʯʘʪʢʦʚʠʡ ʧʨʦʬʽʣʴ ʭʚʠʣʽ ʌʨʽʜʣʷʥʜʝʨʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʧʘʨʘʤʝʪʨʘʤ 

( )3.52 .attx =  
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ʈʠʩ. 6.17ʘ. ʇʨʦʬʽʣʴ ʭʚʠʣʽ ʌʨʽʜʣʷʥʜʝʨʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʩʪʘʥʽ ʚ 10 ʜʦʚʞʠʥ 

ʧʽʜʦʰʚʠ ʭʚʠʣʽ, ʚʝʨʭʥʽʡ ʛʨʘʬʽʢ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (6.15) (1-ʰʝ + 2-ʛʝ 

ʥʘʙʣʠʞʝʥʥʷ), ʘ ʥʠʞʥʽʡ - ʨʦʟʚôʷʟʢʫ (6.14) (1-ʰʝ ʥʘʙʣʠʞʝʥʥʷ)  

 

ʈʠʩ. 6.17ʙ. ʇʨʦʬʽʣʴ ʭʚʠʣʽ ʌʨʽʜʣʷʥʜʝʨʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʩʪʘʥʽ ʚ 10 ʜʦʚʞʠʥ 

ʧʽʜʦʰʚʠ ʭʚʠʣʽ, ʚʝʨʭʥʽʡ ʛʨʘʬʽʢ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (6.16) (1-ʰʝ + 2-ʛʝ + 3-ʪʻ 

ʥʘʙʣʠʞʝʥʥʷ), ʘ ʥʠʞʥʽʡ - ʨʦʟʚôʷʟʢʫ (6.15) (1-ʰʝ + 2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ) 

 

ʈʠʩ. 6.18ʘ. ʇʨʦʬʽʣʴ ʭʚʠʣʽ ʌʨʽʜʣʷʥʜʝʨʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʩʪʘʥʽ ʚ 35 ʜʦʚʞʠʥ 

ʧʽʜʦʰʚʠ ʭʚʠʣʽ, ʚʝʨʭʥʽʡ ʛʨʘʬʽʢ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (6.15) (1-ʰʝ + 2-ʛʝ 

ʥʘʙʣʠʞʝʥʥʷ), ʘ ʥʠʞʥʽʡ - ʨʦʟʚôʷʟʢʫ (6.14) (1-ʰʝ ʥʘʙʣʠʞʝʥʥʷ) 
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ʈʠʩ. 6.18ʙ. ʇʨʦʬʽʣʴ ʭʚʠʣʽ ʌʨʽʜʣʷʥʜʝʨʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʩʪʘʥʽ ʚ 35 ʜʦʚʞʠʥ 

ʧʽʜʦʰʚʠ ʭʚʠʣʽ, ʚʝʨʭʥʽʡ ʛʨʘʬʽʢ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (6.16) (1-ʰʝ + 2-ʛʝ + 3-ʪʻ 

ʥʘʙʣʠʞʝʥʥʷ), ʘ ʥʠʞʥʽʡ - ʨʦʟʚôʷʟʢʫ   (6.15) (1-ʰʝ + 2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ) 

 

ʈʠʩ. 6.19ʘ. ʇʨʦʬʽʣʴ ʭʚʠʣʽ ʌʨʽʜʣʷʥʜʝʨʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʩʪʘʥʽ ʚ 65 ʜʦʚʞʠʥ 

ʧʽʜʦʰʚʠ ʭʚʠʣʽ, ʚʝʨʭʥʽʡ ʛʨʘʬʽʢ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (6.15) (1-ʰʝ + 2-ʛʝ 

ʥʘʙʣʠʞʝʥʥʷ) ʘ ʥʠʞʥʽʡ - ʨʦʟʚôʷʟʢʫ (6.14) (1-ʰʝ ʥʘʙʣʠʞʝʥʥʷ) 

 

ʈʠʩ. 6.19ʙ. ʇʨʦʬʽʣʴ ʭʚʠʣʽ ʌʨʽʜʣʷʥʜʝʨʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʩʪʘʥʽ ʚ 65 ʜʦʚʞʠʥ 

ʧʽʜʦʰʚʠ ʭʚʠʣʽ, ʚʝʨʭʥʽʡ ʛʨʘʬʽʢ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (6.16) (1-ʰʝ + 2-ʛʝ + 3-ʪʻ 

ʥʘʙʣʠʞʝʥʥʷ), ʘ ʥʠʞʥʽʡ - ʨʦʟʚôʷʟʢʫ   (6.15) (1-ʰʝ + 2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ) 

ʅʘ ʨʠʩ. 6.20 ʥʘʚʝʜʝʥʦ ʪʨʠʚʠʤʽʨʥʠʡ ʛʨʘʬʽʢ ʜʣʷ ʨʦʟʚôʷʟʢʫ (6.16) (1-ʰʝ + 2-

ʛʝ + 3-ʪʻ ʥʘʙʣʠʞʝʥʥʷ) ʦʪʨʠʤʘʥʦʤʫ ʤʝʪʦʜʦʤ 2, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʤʘʪʝʨʽʘʣʫ ʄ51 ʽ 
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ʪʘʢʠʤ ʟʥʘʯʝʥʥʷʤ ʧʘʨʘʤʝʪʨʽʚ (ʩʠʩʪʝʤʘ ʉɯ):16,072,a=-  
4

0 1 10u -= Ö , 3,52attx = . 

ʆʪʨʠʤʘʥʠʡ ʛʨʘʬʽʢ ʜʦʙʨʝ ʜʝʤʦʥʩʪʨʫʻ ʟʤʽʥʫ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʷ 

 

ʈʠʩ. 6.20 ʊʨʠʚʠʤʽʨʥʠʡ ʚʘʨʽʘʥʪ ʭʚʠʣʽ ʌʨʽʜʣʷʥʜʝʨʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ 

(6.16) (1-ʰʝ + 2-ʛʝ + 3-ʪʻ ʥʘʙʣʠʞʝʥʥʷ). 

ʇʝʨʰʠʡ ʛʨʘʬʽʢ ʨʠʩ. 6.7.1 ʘʥʘʣʦʛʽʯʥʠʡ ʧʦʧʝʨʝʜʥʴʦʤʫ ʚʠʧʘʜʢʫ. ɿ ʦʪʨʠ-

ʤʘʥʦʛʦ  ʨʠʩ. 6.17ʘ ʚʠʧʣʠʚʘʻ, ʱʦ ʚʧʣʠʚ ʜʨʫʛʦʛʦ ʥʘʙʣʠʞʝʥʥʷ ʚʽʜʥʦʩʥʦ ʧʦʯʘʪ-

ʢʦʚʦʛʦ ʧʨʦʬʽʣʷ ʟʥʘʯʥʠʡ, ʘʣʝ ʚʽʜʩʫʪʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʨʦʟʚôʷʟʢʘʤʠ (6.14) (1-

ʰʝ + 2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ) ʪʘ (6.16) (1-ʰʝ + 2-ʛʝ + 3-ʪʻ ʥʘʙʣʠʞʝʥʥʷ), ʱʦ ʩʣʽʜʫʻ ʟ 

ʨʠʩ. 6.17ʙ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ. ʅʘ ʜʘʥʦʤʫ ʝʪʘʧʽ, ʧʨʠʩʫʪʥʷ ʪʽʣʴʢʠ ʚʽʜʤʽʥʥʽʩʪʴ ʤʽʞ 

ʭʚʠʣʝʶ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (6.14) (1-ʰʝ ʥʘʙʣʠʞʝʥʥʷ) ʪʘ ʭʚʠʣʝʶ ʱʦ 

ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (6.15) (1-ʰʝ + 2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ). ʍʚʠʣʷ ʟ ʜʚʦʤʘ ʥʘʙʣʠ-

ʞʝʥʥʷʤʠ  ʥʝ ʟʤʽʥʶʻ ʜʦʚʞʠʥʫ ʧʽʜʦʰʚʠ ʽ ʣʠʰʝ ʜʝʤʦʥʩʪʨʫʻ ʟʥʘʯʥʝ ʚʽʜʭʠʣʝʥʥʷ 

ʚ ʛʦʨʫ ʚʽʜ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʶ, ʧʨʠ ʮʴʦʤʫ ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʘʤʧʣʽʪʫʜʠ 

ʜʣʷ ʨʦʟʚôʷʟʢʫ (6.15) ʟʙʽʣʴʰʫʻʪʴʩʷ. 

 ʇʦʯʠʥʘʶʯʠ ʟ ʛʨʘʬʽʢʽʚ ʨʠʩ. 6.18ʘ ʪʘ ʨʠʩ. 6.19ʘ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʘʯʥʘ 

ʟʤʽʥʘ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʶ ʨʦʟʚôʷʟʢʫ (6.15) (1-ʰʝ + 2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ) 

ʚʽʜʥʦʩʥʦ ʧʝʨʰʦʛʦ ʥʘʙʣʠʞʝʥʥʷ ʨʦʟʚôʷʟʢʫ (6.14) ʟʘ ʘʥʘʣʦʛʽʯʥʠʤ ʩʮʝʥʘʨʽʻʤ 

ʧʦʧʝʨʝʜʥʴʦʛʦ ʚʠʧʘʜʢʫ. ʊʘʢʦʞ ʚʞʝ ʧʨʠʩʫʪʥʽ ʥʝʟʥʘʯʥʽ ʟʤʽʥʠ ʚʽʜʭʠʣʝʥʥʷ ʦʜʥʝ 

ʚʽʜ ʦʜʥʦʛʦ ʧʨʦʬʽʣʽʚ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ  ʨʦʟʚôʷʟʢʫ (6.15) (1-ʰʝ + 2-ʛʝ 

ʥʘʙʣʠʞʝʥʥʷ) ʪʘ ʨʦʟʚôʷʟʢʫ (6.16) (1-ʰʝ + 2-ʛʝ + 3-ʪʻ ʥʘʙʣʠʞʝʥʥʷ) ʨʠʩ. 6.18ʙ ʪʘ 

ʨʠʩ. 6.19ʙ. ɺ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʧʨʦʬʽʣʴ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʧʝʨʰʠʤ ʪʨʴʦʤ 

ʥʘʙʣʠʞʝʥʥʷʤ ʚʽʜʭʠʣʷʻʪʴʩ ̫ʚʛʦʨʫ ʚʽʜ ʧʨʦʬʽʣʶ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʧʝʨʰʠʤ ʜʚʦʤ 
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ʥʘʙʣʠʞʝʥʥʷʤ, ʽ ʟʥʘʯʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʘʤʧʣʽʪʫʜʠ ʟʙʽʣʴʰʫʻʪʴʩʷ. ʊʦʙʪʦ ʧʨʠ 

ʧʦʰʠʨʝʥʥʽ ʭʚʠʣʽ ʥʘ ʩʫʪʪʻʚʫ ʚʽʜʩʪʘʥʴ ʨʠʩ. 6.18ʙ ʪʘ ʨʠʩ. 6.19ʙ  ʦʙʠʜʚʘ 

ʨʦʟʚôʷʟʢʠ ʜʣʷ ʜʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʘʶʪʴ ʷʢʽʩʥʦ ʚʽʜʤʽʥʥʽ, ʘʣʝ ʢʽʣʴʢʽʩʥʦ ʥʝʟʥʘʯʥʽ 

ʟʤʽʥʠ. 

ʆʪʞʝ, ʚʧʣʠʚ ʪʨʝʪʴʦʛʦ ʥʘʙʣʠʞʝʥʥʷ ʧʨʠ ʧʦʰʠʨʝʥʥʽ ʧʦʦʜʠʥʦʢʦʾ ʮʠʣʽʥʜʨʠʯ 

ʥʦʾ ʨʘʜʽʘʣʴʥʦʾ ʭʚʠʣʽ ʟ ʧʦʯʘʪʢʦʚʠʤ ʧʨʦʬʽʣʝʤ ʫ ʚʠʛʣʷʜʽ ʬʫʥʢʮʽʾ ʌʨʽʜʣʷʥʜʝʨʘ ʥʘ 

ʜʦʩʪʘʪʥʴʦ ʚʝʣʠʢʽ ʚʽʜʩʪʘʥʥʽ ʘʥʘʣʦʛʽʯʥʠʡ ʚʠʧʘʜʢʫ ʜʣʷ ʮʠʣʽʥʜʨʠʯʥʦʾ ʨʘʜʽʘʣʴʥʦʾ 

ʭʚʠʣʽ ʟ ʧʨʦʬʽʣʝʤ ʫ ʚʠʛʣʷʜʽ ʬʫʥʢʮʽʾ ʄʘʢʜʦʥʘʣʴʜʘ. 

ʊʘʢʦʞ, ʟ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʩʣʽʜʫʻ, ʱʦ ʜʣʷ ʧʝʨʰʦʛʦ ʪʘ ʜʨʫʛʦʛʦ ʚʘʨʽ-

ʘʥʪʫ ʧʘʨʘʤʝʪʨʽʚ ʤʘʪʝʨʽʘʣʫ, ʪʨʝʪʻ ʥʘʙʣʠʞʝʥʥʷ ʚʧʣʠʚʘʻ ʟ ʨʽʟʥʦʶ ʰʚʠʜʢʽʩʪʶ 

(ʪʦʙʪʦ ʜʠʩʪʦʨʩʽʷ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʷ ʭʚʠʣʽ ʩʫʪʪʻʚʽʰʘ ʜʣʷ ʜʨʫʛʦʾ ʢʦʥʬʽʛʫʨʘ- 

ʮʽʾ).  

ɼʣʷ ʮʠʣʽʜʨʠʯʥʠʭ ʨʘʜʽʘʣʴʥʠʭ ʭʚʠʣʴ ʟ ʧʦʯʘʪʢʦʚʠʤ ʧʨʦʬʽʣʝʤ ʫ ʚʠʛʣʷʜʽ 

ʬʫʥʢʮʽʾ ʄʘʢʜʦʥʘʣʴʜʘ, ʽ ʌʨʽʜʣʷʥʜʝʨʘ ʩʧʦʪʚʦʨʝʥʥʷ ʥʝʩʠʤʝʪʨʠʯʥʦʛʦ ʧʦʯʘʪʢʦ-

ʚʦʛʦ ʧʨʦʬʽʣʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʝʩʠʤʝʪʨʠʯʥʠʤ ʰʣʷʭʦʤ, ʘʥʘʣʦʛʽʯʥʦ ʷʢ ʽ ʜʣʷ ʧʦʟ-

ʜʦʞʥʠʭ ʧʣʦʩʢʠʭ ʧʦʦʜʠʥʦʢʠʭ ʭʚʠʣʴ. ʉʧʽʣʴʥʠʤ ʻ ʪʝ, ʱʦ ʚʧʣʠʚ ʪʨʝʪʴʦʾ 

ʛʘʨʤʦʥʽʢʠ ʻ ʢʽʣʴʢʽʩʥʦ ʥʝʟʥʘʯʥʠʡ ʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʪʽʣʴʢʠ ʜʣʷ ʜʦʩʪʘʪʥʴʦ 

ʚʝʣʠʢʠʭ ʚʽʜʩʪʘʥʷʭ, ʘ ʟʙʽʣʴʰʝʥʥʷ ʘʤʧʣʽʪʫʜʠ ʚʣʘʩʪʠʚʝ ʜʣʷ ʦʙʦʭ ʚʠʧʘʜʢʽʚ. 

ɺ ʨʦʙʦʪʘʭ ʘʚʪʦʨʘ [42, 47, 51] ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʩʭʦʞʽ ʟʘ ʧʦʯʘʪʢʦʚʠʤ 

ʧʨʦʬʽʣʝʤ, ʭʚʠʣʽ ʄʘʢʜʦʥʘʣʴʜʘ ʽ ʌʨʽʜʣʷʥʜʝʨʘ ʜʝʤʦʥʩʪʨʫʶʪʴ ʩʭʦʞʫ ʧʦʚʝʜʽʥʢʫ 

ʧʨʠ ʩʧʦʪʨʚʦʨʝʥʥʽ ʮʠʭ ʧʨʦʬʽʣʽʚ. ʊʦʤʫ ʜʣʷ ʜʘʥʦʛʦ ʚʠʧʘʜʢʫ  ʚʠʙʠʨʘʣʘʩʴ 

ʚʽʜʧʦʚʽʜʥʘ ʢʦʥʬʽʛʫʨʘʮʽʷ ʧʘʨʘʤʝʪʨʽʚ ʭʚʠʣʽ ʌʨʽʜʣʷʥʜʝʨʘ, ʷʢʘ ʙ ʧʦʢʘʟʫʚʘʣʘ 

ʩʭʦʞʽʩʪʴ ʟ ʭʚʠʣʝʶ ʄʘʢʜʦʥʘʣʴʜʘ.  

ɼʘʣʽ ʫ ʮʴʦʤʫ ʨʦʟʜʽʣʽ ʙʫʣʠ ʚʟʷʪʽ ʪʘʢʽ ʧʦʯʘʪʢʦʚʽ ʧʘʨʘʤʝʪʨʠ ʭʚʠʣʽ, ʷʢʽ 

ʚʠʨʽʟʥʷʶʪʴ ʧʨʦʬʽʣʴ ʭʚʠʣʽ ʌʨʽʜʣʷʥʜʝʨʘ ʚʽʜ ʧʦʧʝʨʝʜʥʴʦʛʦ ʚʠʧʘʜʢʫ ʽ ʦʪʨʠʤʘʥʘ 

ʭʚʠʣʷ ʥʝ ʻ ʚʞʝ ʩʭʦʞʦʶ ʜʦ ʭʚʠʣʽ ʄʘʢʜʦʥʘʣʴʜʘ. ʎʝ ʟʨʦʙʣʝʥʦ ʜʣʷ ʪʦʛʦ, ʱʦʙ 

ʧʦʢʘʟʘʪʠ, ʱʦ ʧʨʠ ʨʽʟʥʠʭ ʢʦʥʬʽʛʫʨʘʮʽʷʭ ʧʘʨʘʤʝʪʨʽʚ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʷ ʭʚʠʣʽ 

ʟʤʽʥʶʻʪʴʩʷ ʩʘʤ ʧʦʯʘʪʢʦʚʠʡ ʧʨʦʬʽʣʴ, ʘʣʝ ʝʚʦʣʶʮʽʷ ʷʢʘ ʚʠʢʣʠʢʘʥʘ 

ʥʝʣʽʥʽʡʥʽʩʪʶ ʤʘʻ ʦʜʥʘʢʦʚʠʡ ʭʘʨʘʢʪʝʨ.  

 



210 

6.2.3.3 ɼʨʫʛʠʡ ʚʘʨʽʘʥʪ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʷ ʜʣʷ ʤʘʪʝʨʽʘʣʫ ʄ51. 

 ɼʘʣʽ ʟʘ ʤʝʪʦʜʦʤ 2 ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʟʘʜʘʯʘ ʧʨʦ ʭʚʠʣʶ ʌʨʽʜʣʷʥʜʝʨʘ 

( )( ) ( ) ( )( )0 1L atta r c t x

L L attF a r c t u e a r c t x
- -

- = - - , ʱʦ ʤʘʻ ʽʥʰʠʡ ʧʨʦʬʽʣʴ ʚ ʧʦʨʽʚʥʷʥʥʽ 

ʜʦ ʧʦʧʝʨʝʜʥʴʦʛʦ ʚʠʧʘʜʢʫ ʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ (ʩʠʩʪʝʤʘ 

ʉɯ): ʧʘʨʘʤʝʪʨ a  ʚʠʟʥʘʯʘʻ ʜʦʚʞʠʥʫ ʧʽʜʦʰʚʠ, 0,016L=  ( )70a= , 
attx - 

ʭʘʨʘʢʪʝʨʠʟʫʻ ʟʘʪʫʭʘʥʥʷ ʧʨʦʬʽʣʷ (ʢʨʫʪʠʟʥʫ) 1,02attx =  ʪʘ ʧʦʯʘʪʢʦʚʘ ʘʤʧʣʽʪʫʜʘ 

4

0 1 10u -= Ö , ʚʩʽ ʮʽ ʧʘʨʘʤʝʪʨʠ ʚʠʙʠʨʘʣʠʩʴ ʦʜʥʘʢʦʚʠʤʠ ʜʣʷ ʦʙʦʭ ʪʠʧʽʚ ʤʘʪʝ-

ʨʽʘʣʫ. 

ʈʦʟʚôʷʟʦʢ ʜʣʷ ʧʝʨʰʦʛʦ ʥʘʙʣʠʞʝʥʥʷ ʭʚʠʣʽ ʌʨʽʜʣʷʥʜʝʨʘ ʚʽʜʧʦʚʽʜʥʠʭ ʧʘʨʘ-

ʤʝʪʨʽʚ ʧʨʠʡʤʘʻ ʘʥʘʣʦʛʽʯʥʠʡ  ʚʠʛʣʷʜ ʜʦ ʧʦʧʝʨʝʜʥʴʦʛʦ ʚʠʧʘʜʢʫ (6.14) . ʈʦʟʚôʷ-

ʟʦʢ ʜʣʷ ʧʝʨʰʦʛʦ ʽ ʜʨʫʛʦʛʦ ʥʘʙʣʠʞʝʥʴ ʤʘʻ ʚʠʛʣʷʜ (6.15), ʽ ʨʦʟʚôʷʟʦʢ ʜʣʷ 

ʧʝʨʰʦʛʦ, ʜʨʫʛʦʛʦ ʪʘ ʪʨʝʪʴʦʛʦ ʥʘʙʣʠʞʝʥʥʷ ʤʘʻ ʚʠʛʣʷʜ (6.16). 

ɺʠʙʝʨʝʤʦ ʘʥʘʣʦʛʽʯʥʽ  ʜʚʘ ʤʝʪʘʣʝʚʽ ʢʦʤʧʦʟʠʪʥʽ ʤʘʪʝʨʽʘʣʠ ʷʢʽ ʟʘʩʪʦʩʦʚʫ-

ʚʘʣʠʩʴ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʭʚʠʣʽ ʌʨʽʜʣʷʥʜʝʨʘ ʟ ʧʘʨʘʤʝʪʨʘʤʠ (3,52attx = ) 

(ʤʘʪʨʠʮʷ ï ʘʣʶʤʽʥʽʡ, ʥʘʧʦʚʥʶʚʘʯ ï ʚʦʣʴʬʨʘʤ): ʤʘʪʝʨʽʘʣ 51 (ʦʙ'ʻʤʥʠʡ ʚʤʽʩʪ 

ʤʘʪʨʠʮʽ ʜʦʨʽʚʥʶʻ 0,8) ʽ ʤʘʪʝʨʽʘʣ 52 (ʦʙ'ʻʤʥʠʡ ʚʤʽʩʪ ʤʘʪʨʠʮʽ ʜʦʨʽʚʥʶʻ 0,6).  

ʅʘ ʚʩʽʭ ʨʠʩ. 6.21-6.24 ʥʘʚʝʜʝʥʦ ʛʨʘʬʽʢʠ ʜʣʷ ʚʘʨʽʘʥʪʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 

ʤʘʪʝʨʽʘʣʫ ʄ51 ʽ ʪʘʢʠʤ ʟʥʘʯʝʥʥʷʤ ʧʘʨʘʤʝʪʨʽʚ (ʩʠʩʪʝʤʘ ʉɯ): 16,072,a=-  

4

0 1 10u -= Ö , 1,02attx =  ʪʘ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʫ70a= , ̫ ʢʠʡ ʚʠʟʥʘʯʘʻ ʨʦʟʤʽʨ ʧʽʜʦʰʚʠ 

ʭʚʠʣʽ.   

 

ʈʠʩ. 6.21. ʇʦʯʘʪʢʦʚʠʡ ʧʨʦʬʽʣʴ ʭʚʠʣʽ ʌʨʽʜʣʷʥʜʝʨʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʧʘʨʘʤʝʪʨʘʤ 

( )1.02 .attx =  
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ʈʠʩ. 6.22ʘ. ʇʨʦʬʽʣʴ ʭʚʠʣʽ ʌʨʽʜʣʷʥʜʝʨʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʩʪʘʥʽ ʚ 10 ʜʦʚʞʠʥ 

ʧʽʜʦʰʚʠ ʭʚʠʣʽ, ʚʝʨʭʥʽʡ ʛʨʘʬʽʢ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (6.15) (1-ʰʝ + 2-ʛʝ 

ʥʘʙʣʠʞʝʥʥʷ), ʘ ʥʠʞʥʽʡ - ʨʦʟʚôʷʟʢʫ (6.14) (1-ʰʝ ʥʘʙʣʠʞʝʥʥʷ)  

 

ʈʠʩ. 6.22ʙ. ʇʨʦʬʽʣʴ ʭʚʠʣʽ ʌʨʽʜʣʷʥʜʝʨʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʩʪʘʥʽ ʚ 10 ʜʦʚʞʠʥ 

ʧʽʜʦʰʚʠ ʭʚʠʣʽ, ʚʝʨʭʥʽʡ ʛʨʘʬʽʢ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (6.16) (1-ʰʝ + 2-ʛʝ + 3-ʪʻ 

ʥʘʙʣʠʞʝʥʥʷ) ʘ ʥʠʞʥʽʡ - ʨʦʟʚôʷʟʢʫ (6.15) (1-ʰʝ + 2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ) 

 

ʈʠʩ. 6.23ʘ. ʇʨʦʬʽʣʴ ʭʚʠʣʽ ʌʨʽʜʣʷʥʜʝʨʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʩʪʘʥʽ ʚ 35 ʜʦʚʞʠʥ 

ʧʽʜʦʰʚʠ ʭʚʠʣʽ, ʚʝʨʭʥʽʡ ʛʨʘʬʽʢ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (6.15) (1-ʰʝ + 2-ʛʝ 

ʥʘʙʣʠʞʝʥʥʷ), ʘ ʥʠʞʥʽʡ - ʨʦʟʚôʷʟʢʫ (6.14) (1-ʰʝ ʥʘʙʣʠʞʝʥʥʷ) 
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ʈʠʩ. 6.23ʙ. ʇʨʦʬʽʣʴ ʭʚʠʣʽ ʌʨ̔ ʜʣʷʥʜʝʨʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʩʪʘʥʽ ʚ 35 ʜʦʚʞʠʥ 

ʧʽʜʦʰʚʠ ʭʚʠʣʽ, ʚʝʨʭʥʽʡ ʛʨʘʬʽʢ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (6.16) (1-ʰʝ + 2-ʛʝ + 3-ʪʻ 

ʥʘʙʣʠʞʝʥʥʷ), ʘ ʥʠʞʥʽʡ - ʨʦʟʚôʷʟʢʫ   (6.15) (1-ʰʝ + 2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ) 

 

ʈʠʩ. 6.24ʘ. ʇʨʦʬʽʣʴ ʭʚʠʣʽ ʌʨʽʜʣʷʥʜʝʨʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʩʪʘʥʽ ʚ 65 ʜʦʚʞʠʥ 

ʧʽʜʦʰʚʠ ʭʚʠʣʽ, ʚʝʨʭʥʽʡ ʛʨʘʬʽʢ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (6.15) (1-ʰʝ + 2-ʛʝ 

ʥʘʙʣʠʞʝʥʥʷ), ʘ ʥʠʞʥʽʡ - ʨʦʟʚôʷʟʢʫ (6.14) (1-ʰʝ ʥʘʙʣʠʞʝʥʥʷ) 

 

ʈʠʩ. 6.24ʙ. ʇʨʦʬʽʣʴ ʭʚʠʣʽ ʌʨʽʜʣʷʥʜʝʨʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʩʪʘʥʽ ʚ 65 ʜʦʚʞʠʥ 

ʧʽʜʦʰʚʠ ʭʚʠʣʽ, ʚʝʨʭʥʽʡ ʛʨʘʬʽʢ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (6.16) (1-ʰʝ + 2-ʛʝ + 3-ʪʻ 

ʥʘʙʣʠʞʝʥʥʷ), ʘ ʥʠʞʥʽʡ - ʨʦʟʚôʷʟʢʫ (6.15) (1-ʰʝ + 2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ) 

ʅʘ ʨʠʩ. 6.25 ʥʘʚʝʜʝʥʦ ʪʨʠʚʠʤʽʨʥʠʡ ʛʨʘʬʽʢ ʜʣʷ ʨʦʟʚôʷʟʢʫ (6.16) (1-ʰʝ + 2-

ʛʝ + 3-ʪʻ ʥʘʙʣʠʞʝʥʥʷ), ʷʢʠʡ ʦʪʨʠʤʘʥʠʡ ʟʘ ʤʝʪʦʜʦʤ 2, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʤʘʪʝ-



213 

ʨʽʘʣʫ ʄ51 ʽ ʪʘʢʠʤ ʟʥʘʯʝʥʥʷʤ ʧʘʨʘʤʝʪʨʽʚ (ʩʠʩʪʝʤʘ ʉɯ):16,072,a=-  

4

0 1 10u -= Ö , 1,02attx = . ʆʪʨʠʤʘʥʠʡ ʛʨʘʬʽʢ ʜʦʙʨʝ ʜʝʤʦʥʩʪʨʫʻ ʟʤʽʥʫ ʧʦʯʘʪʢʦʚʦʛʦ 

ʧʨʦʬʽʣʷ 

 

ʈʠʩ.6.25. ʊʨʠʚʠʤʽʨʥʠʡ ʚʘʨʽʘʥʪ ʭʚʠʣʽ ʌʨʽʜʣʷʥʜʝʨʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ 

(6.16) (1-ʰʝ + 2-ʛʝ + 3-ʪʻ ʥʘʙʣʠʞʝʥʥʷ). 

ɺʽʜʤʽʥʥʽʩʪʴ ʚ ʦʪʨʠʤʘʥʠʭ ʛʨʘʬʽʢʘʭ, ʚʽʜ ʦʪʨʠʤʘʥʠʭ ʫ ʧʦʧʝʨʝʜʥʴʦʤʫ ʧʦʧʝ-

ʨʝʜʥʴʦʤʫ ʚʠʧʘʜʢʫ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʭʚʠʣʷ ʽʩʥʫʻ ʫ ʚʽʜʻʤʥʽʡ ʯʘʩʪʠʥʽ 

ʘʤʧʣʽʪʫʜʠ (ʚʽʜʙʫʚʘʻʪʴʩʷ ʩʪʠʩʢ, ʘ ʥʝ ʨʦʟʪʷʛ). ɺ ʯʘʩʪʠʥ ̔ʭʚʠʣʽ, ʷʢʘ ʽʩʥʫʻ ʜʣʷ 

ʚʽʜôʻʤʥʦʾ ʘʤʧʣʽʪʫʜʠ, ʘʤʧʣʽʪʫʜʘ ʘʩʠʤʧʪʦʪʠʯʥʦ ʧʨʷʤʫʻ ʚ ʥʝʩʢʽʥʯʝʥʥʽʩʪʴ ʚ 

ʜʦʜʘʪʥʦɹʤʫ ʥʘʧʨʷʤʢʫ ʚʽʜʻʤʥʦʾ ʯʘʩʪʠʥʠ ʛʨʘʬʽʢʘ. ɸʥʘʣʦʛʽʯʥʦ, ʷʢ ʜʣʷ ʧʦʧʝ-

ʨʝʜʥʽʭ ʚʠʧʘʜʢʽʚ,  ʧʝʨʰʠʡ ʛʨʘʬʽʢ ʨʠʩ. 6.21 ʜʝʤʦʥʩʪʨʫʻ ʧʦʯʘʪʢʦʚʠʡ ʧʨʦʬʽʣʴ 

ʭʚʠʣʽ ʌʨʽʜʣʷʥʜʝʨʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʧʘʨʘʤʝʪʨʫ ( )1.02 .attx =  ɼʘʣʽ ʜʣʷ ʚʠʙʨʘʥʦ ʾ

ʚʽʜʩʪʘʥʽ, ʨʠʩ. 6.22ʘ ʜʝʤʦʥʩʪʨʫʻ, ʱʦ ʚʧʣʠʚ  ʜʨʫʛʦʛʦ ʥʘʙʣʠʞʝʥʥʷ ʧʦ ʚʽʜ-

ʥʦʰʝʥʥʶ ʜʦ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʷ ʟʥʘʯʥʠʡ, ʘ ʨʠʩ. 6.22ʙ ʜʝʤʦʥʩʪʨʫʻ ʚʽʜ-

ʩʫʪʥʽʩʪʴ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʧʝʨʠhʤ, ʜʨʫʛʠʤ ʪʘ ʧʝʨʰʠʤ, ʜʨʫʛʠʤ ʽ ʪʨʝʪʽʤ 

ʥʘʙʣʠʞʝʥʴ. ʅʘ ʜʘʥʦʤʫ ʝʪʘʧʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʝʣʠʢʘ ʚʽʜʤʽʥʥʽʩʪʴ ʤʽʞ ʭʚʠʣʝʶ, 

ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (6.14) (1-ʰʝ ʥʘʙ-ʣʠʞʝʥʥʷ) ʪʘ ʭʚʠʣʝʶ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 

ʨʦʟʚôʷʟʢʫ (6.15) (1-ʰʝ + 2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ), ʘʣʝ ʚʽʜʤʽʥʥʦʩʪʽ  ʤʽʞ ʩʮʝʥʘʨʽʷʤʠ 

ʧʦʚʝʜʽʥʢʠ ʭʚʠʣʴ ʜʣʷ ʨʦʟʚôʷʟʢʫ (6.15) (1-ʰʝ + 2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ) ʪʘ ʨʦʟʚôʷʟʢʫ 

(6.16) (1-ʰʝ + 2-ʛʝ + 3-ʪʻ ʥʘʙʣʠʞʝʥʥʷ) ʢʽʣʴʢʽʩʥʦ ʥʝʟʥʘʯʥʘ. ʍʚʠʣʷ, ʱʦ ʚʽʜ-

ʧʦʚʽʜʘʻ ʜʚʦʤ ʧʝʨʰʠʤ ʥʘʙʣʠʞʝʥʥʷʤ ʟʤʽʥʶʻ ʜʦʚʞʠʥʫ ʧʽʜʦʰʚʠ ʽ ʜʝʤʦʥʩʪʨʫʻ 
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ʟʥʘʯʥʝ ʚʽʜʭʠʣʝʥʥʷ ʚʝʨʭʥʴʦʾ ʯʘʩʪʠʥʠ ʛʨʘʬʽʢʘ ʚʛʦʨʫ. ʊʘʢʦʞ ʛʨʘʬʽʢ ʫ ʚʽʜôʻʤʥʽʡ 

ʯʘʩʪʠʥʽ ʘʤʧʣʽʪʫʜʠ ʘʩʠʤʧʦʪʦʪʠʯʥʦ ʟʙʣʠʞʫʻʪʴʩʷ ʟ ʛʦʨʠʟʦʥʪʘʣʴʥʦʶ ʚʽʩʩʶ. 

 ʇʦʯʠʥʘʶʯʠ ʟ ʨʠʩ. 6.23(ʘ,ʙ) ʪʘ ʨʠʩ. 6.24(ʘ,ʙ) ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʘʯʥʘ ʟʤʽʥʘ 

ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʶ ʨʦʟʚôʷʟʢʫ (6.15) (1-ʰʝ + 2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ) ʚʽʜʥʦʩʥʦ 

ʧʝʨʰʦʛʦ ʥʘʙʣʠʞʝʥʥʷ ʨʦʟʚôʷʟʢʫ (6.14). ɺ̔ ʜʭʠʣʝʥʥʷ ʦʜʥʝ ʚʽʜ ʦʜʥʦʛʦ ʧʨʦʬʽʣʽʚ, 

ʱʦ ʚʽʜʧʦʚʽʜʘʻ  ʨʦʟʚôʷʟʢʫ (6.15) (1-ʰʝ + 2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ) ʪʘ ʨʦʟʚôʷʟʢʫ (6.16) 

(1-ʰʝ + 2-ʛʝ + 3-ʪʻ ʥʘʙʣʠʞʝʥʥʷ) ʻ ʥʝʟʥʘʯʥʠʤ. ʊʦʙʪʦ ʧʨʠ ʧʦʰʠʨʝʥʥʽ ʭʚʠʣʽ ʥʘ 

ʩʫʪʪʻʚʫ ʚʽʜʩʪʘʥʴ ʨʠʩ. 6.23(ʘ,ʙ) ʪʘ ʨʠʩ. 6.24(ʘ,ʙ)  ʦʙʠʜʚʘ ʨʦʟʚôʷʟʢʠ ʜʘʶʪʴ 

ʤʘʡʞʝ ʙʣʠʟʴʢʽ ʨʝʟʫʣʴʪʘʪʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʧʣʠʚ ʪʨʝʪʴʦʛʦ ʥʘʙʣʠʞʝʥʥʷ ʧʨʠ 

ʧʦʰʠʨʝʥʥʽ ʭʚʠʣʽ ʌʨʽʜʣʷʥʜʝʨʘ ʥʘ ʜʦʩʪʘʪʥʴʦ ʚʝʣʠʢʽ ʚʽʜʩʪʘʥʥʽ ʷʢʽʩʥʦ ʩʫʪʪʻʚʠʡ 

ʘʣʝ ʢʽʣʴʢʽʩʥʦ ʥʝʟʥʘʯʥʠʡ ʱʦʜʦ ʭʚʠʣʽ ʟ ʜʚʦʤʘ ʥʘʙʣʠʞʝʥʥʷʤʠ. ʊʦʙʪʦ, ʚʧʣʠʚ 

ʥʝʣʽʥʽʡʥʦʩʪʽ ʜʣʷ ʭʚʠʣʽ ʚʽʜʧʦʚʽʜʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʘʥʘʣʦʛʽʯʥʠʡ ʜʦ ʧʦʧʝʨʝʜʥʴʦʛʦ 

ʚʠʧʘʜʢʫ.  

 

6.2.3.4 ɼʨʫʛʠʡ ʚʘʨʽʘʥʪ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʷ ʜʣʷ ʤʘʪʝʨʽʘʣʫ ʄ52. 

ɼʘʣʽ ʨʦʟʛʣʷʥʝʤʦ ʥʘʩʪʫʧʥʫ ʛʨʫʧʫ ʛʨʘʬʽʢʽʚ, ʜʝ ʥʘ ʚʩʽʭ ʨʠʩ. 6.26-6.29 

ʥʘʚʝʜʝʥʦ ʚʘʨʽʘʥʪ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʤʘʪʝʨʽʘʣʫ ʄ52 ʽ ʪʘʢʠʤ ʟʥʘʯʝʥʥʷʤ ʧʘʨʘʤʝʪʨʽʚ 

(ʩʠʩʪʝʤʘ ʉɯ): 
4

034,08, 1 10ua -=- = Ö, 1,02attx =  ʪʘ ʟʥʘʯʝʥʥʷ ʧʽʜʦʰʚʠ ʭʚʠʣʽ 70.a=  

 

ʈʠʩ. 6.26. ʇʦʯʘʪʢʦʚʠʡ ʧʨʦʬʽʣʴ ʭʚʠʣʽ ʌʨʽʜʣʷʥʜʝʨʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʧʘʨʘʤʝʪʨʘʤ 

( )1.02 .attx =  
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ʈʠʩ. 6.27ʘ. ʇʨʦʬʽʣʴ ʭʚʠʣʽ ʌʨʽʜʣʷʥʜʝʨʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʩʪʘʥʽ ʚ 10 ʜʦʚʞʠʥ 

ʧʽʜʦʰʚʠ ʭʚʠʣʽ, ʚʝʨʭʥʽʡ ʛʨʘʬʽʢ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (6.15) (1-ʰʝ + 2-ʛʝ 

ʥʘʙʣʠʞʝʥʥʷ), ʘ ʥʠʞʥʽʡ - ʨʦʟʚôʷʟʢʫ (6.14) (1-ʰʝ ʥʘʙʣʠʞʝʥʥʷ)  

 

ʈʠʩ. 6.27ʙ. ʇʨʦʬʽʣʴ ʭʚʠʣʽ ʌʨʽʜʣʷʥʜʝʨʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʩʪʘʥʽ ʚ 10 ʜʦʚʞʠʥ 

ʧʽʜʦʰʚʠ ʭʚʠʣʽ, ʚʝʨʭʥʽʡ ʛʨʘʬʽʢ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (6.16) (1-ʰʝ + 2-ʛʝ + 3-ʪʻ 

ʥʘʙʣʠʞʝʥʥʷ), ʘ ʥʠʞʥʽʡ - ʨʦʟʚôʷʟʢʫ (6.15)(1-ʰʝ + 2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ) 

 

ʈʠʩ. 6.28ʘ. ʇʨʦʬʽʣʴ ʭʚʠʣʽ ʌʨʽʜʣʷʥʜʝʨʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʩʪʘʥʽ ʚ 35 ʜʦʚʞʠʥ 

ʧʽʜʦʰʚʠ ʭʚʠʣʽ, ʚʝʨʭʥʽʡ ʛʨʘʬʽʢ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (6.15) (1-ʰʝ + 2-ʛʝ 

ʥʘʙʣʠʞʝʥʥʷ), ʘ ʥʠʞʥʽʡ - ʨʦʟʚôʷʟʢʫ (6.14) (1-ʰʝ ʥʘʙʣʠʞʝʥʥʷ) 
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ʈʠʩ. 6.28ʙ. ʇʨʦʬʽʣʴ ʭʚʠʣʽ ʌʨʽʜʣʷʥʜʝʨʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʩʪʘʥʽ ʚ 35 ʜʦʚʞʠʥ 

ʧʽʜʦʰʚʠ ʭʚʠʣʽ, ʚʝʨʭʥʽʡ ʛʨʘʬʽʢ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (6.16) (1-ʰʝ + 2-ʛʝ + 3-ʪʻ 

ʥʘʙʣʠʞʝʥʥʷ), ʘ ʥʠʞʥʽʡ - ʨʦʟʚôʷʟʢʫ (6.15) (1-ʰʝ + 2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ) 

 

ʈʠʩ. 6.29ʘ. ʇʨʦʬʽʣʴ ʭʚʠʣʽ ʌʨʽʜʣʷʥʜʝʨʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʩʪʘʥʽ ʚ 65 ʜʦʚʞʠʥ 

ʧʽʜʦʰʚʠ ʭʚʠʣʽ, ʚʝʨʭʥʽʡ ʛʨʘʬʽʢ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (6.15) (1-ʰʝ + 2-ʛʝ 

ʥʘʙʣʠʞʝʥʥʷ), ʘ ʥʠʞʥʽʡ - ʨʦʟʚôʷʟʢʫ (6.14) (1-ʰʝ ʥʘʙʣʠʞʝʥʥʷ) 

 

ʈʠʩ. 6.29ʙ. ʇʨʦʬʽʣʴ ʭʚʠʣʽ ʌʨʽʜʣʷʥʜʝʨʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʩʪʘʥʽ ʚ 65 ʜʦʚʞʠʥ 

ʧʽʜʦʰʚʠ ʭʚʠʣʽ, ʚʝʨʭʥʽʡ ʛʨʘʬʽʢ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (6.16) (1-ʰʝ + 2-ʛʝ + 3-ʪʻ 

ʥʘʙʣʠʞʝʥʥʷ), ʘ ʥʠʞʥʽʡ - ʨʦʟʚôʷʟʢʫ   (6.15) (1-ʰʝ + 2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ) 
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ʅʘ ʨʠʩ. 6.30 ʥʘʚʝʜʝʥʦ ʪʨʠʚʠʤʽʨʥʠʡ ʛʨʘʬʽʢ ʜʣʷ ʨʦʟʚôʷʟʢʫ (6.16) (1-ʰʝ + 2-

ʛʝ + 3-ʪʻ ʥʘʙʣʠʞʝʥʥʷ) ʦʪʨʠʤʘʥʠʡ ʟʘ ʤʝʪʦʜʦʤ 2, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʤʘʪʝʨʽʘʣʫ ʄ51 

ʽ ʪʘʢʠʤ ʟʥʘʯʝʥʥʷʤ ʧʘʨʘʤʝʪʨʽʚ (ʩʠʩʪʝʤʘ ʉɯ): 16,072,a=-  
4

0 1 10u -= Ö , 1,02attx = . 

ʆʪʨʠʤʘʥʠʡ ʛʨʘʬʽʢ ʜʦʙʨʝ ʜʝʤʦʥʩʪʨʫʻ ʟʤʽʥʫ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʷ 

 

ʈʠʩ. 6.30. ʊʨʠʚʠʤʽʨʥʠʡ ʚʘʨʽʘʥʪ ʭʚʠʣʽ ʌʨʽʜʣʷʥʜʝʨʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ 

(6.16) (1-ʰʝ + 2-ʛʝ + 3-ʪʻ ʥʘʙʣʠʞʝʥʥʷ). 

ʇʝʨʰʠʡ ʛʨʘʬʽʢ ʨʠʩ. 6.26 ʘʥʘʣʦʛʽʯʥʠʡ ʛʨʘʬʽʢʫ ʧʦʧʝʨʝʜʥʴʦʛʦ ʚʠʧʘʜʢʫ. ɿ 

ʦʪʨʠʤʘʥʦʛʦ  ʨʠʩ. 6.27ʘ ʚʠʧʣʠʚʘʻ, ʱʦ ʚʧʣʠʚ ʜʨʫʛʦʛʦ ʥʘʙʣʠʞʝʥʥʷ ʟʥʘʯʥʠʡ, ʘʣʝ 

ʜʣʷ ʜʘʥʦʾ ʚʽʜʩʪʘʥʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʢʽʣʴʢʽʩʥʦ ʥʝʟʥʘʯʥʘ ʚʽʜʤʽʥʥʽʩʪʴ ʤʽʞ 

ʨʦʟʚôʷʟʢʘʤʠ (6.15) (1-ʰʝ + 2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ) ʪʘ (6.16) (1-ʰʝ + 2-ʛʝ + 3-ʪʻ 

ʥʘʙʣʠʞʝʥʥʷ), ʱʦ ʩʣʽʜʫʻ ʟ ʨʠʩ. 6.27ʙ. ʅʘ ʜʘʥʦʤʫ ʝʪʘʧʽ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʚʽʜʤʽʥʥʽʩʪʴ ʤʽʞ ʭʚʠʣʝʶ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (6.14) (1-ʰʝ ʥʘʙʣʠʞʝʥʥʷ) ʪʘ 

ʭʚʠʣʝʶ ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʚôʷʟʢʫ (6.15) (1-ʰʝ + 2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ). ʍʚʠʣʷ, ʱʦ 

ʚʽʣʧʦʚʽʜʘʻ ʧʝʨʰʠʤ ʜʚʦʤ ʥʘʙʣʠʞʝʥʥʷʤ ʟʤʽʥʶʻ ʜʦʚʞʠʥʫ ʧʽʜʦʰʚʠ ʽ  

ʜʝʤʦʥʩʪʨʫʻ ʟʥʘʯʥʝ ʚʽʜʭʠʣʝʥʥʷ ʚʛʦʨʫ ʚʽʜʥʦʩʥʦ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʷ ʜʣʷ 

ʜʦʜʘʪʥʽʭ ʟʥʘʯʝʥʴ ʘʤʧʣʽʪʫʜʠ. ɼʣʷ ʚʽʜʻʤʥʠʭ ʟʥʘʯʝʥʴ ʘʤʧʣʽʪʫʜʠ ʩʫʪʪʻʚʦʾ ʟʤʽʥʠ 

ʥʝ ʚʽʜʙʫʚʘʻʪʴʩʷ. ʄʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʘʤʧʣʽʪʫʜʠ ʜʣʷ ʨʦʟʚôʷʟʢʫ (6.15) 

ʟʙʽʣʴʰʫʻʪʴʩʷ.    

 ʇʦʯʠʥʘʶʯʠ ʟ ʛʨʘʬʽʢʽʚ ʨʠʩ. 6.28ʘ ʪʘ ʨʠʩ. 6.29ʘ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʘʯʥʘ 

ʟʤʥ̔ʘ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʶ (ʨʦʟʚôʷʟʦʢ (6.15) (1-ʰʝ + 2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ)) 

ʚʽʜʥʦʩʥʦ ʧʝʨʰʦʛʦ ʥʘʙʣʠʞʝʥʥʷ (ʨʦʟʚôʷʟʦʢ (6.14)) ʜʝ ʛʨʘʬʽʢ ʚʽʜʭʠʣʷʻʪʴʩʷ ʜʣʷ 

ʜʦʜʘʪʥʠʭ ʟʥʘʯʝʥʴ ʘʤʧʣʽʪʫʜʠ ʚʽʜʥʦʩʥʦ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʷ, ʘ ʜʣʷ ʚʽʜʻʤʥʠʭ 
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ʟʥʘʯʝʥʴ ʦʙʠʜʚʘ ʧʨʦʬʽʣʷ ʥʘʙʣʠʞʘʶʪʴʩʷ ʘʩʠʤʧʪʦʪʠʯʥʦ ʜʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʦʩʽ. 

ʊʘʢʦʞ ʧʨʠʩʫʪʥʽ ʥʝʟʥʘʯʥʽ ʟʤʽʥʠ ʚʽʜʭʠʣʝʥʥʷ ʦʜʥʝ ʚʽʜ ʦʜʥʦʛʦ ʧʨʦʬʽʣʽʚ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʻ  ʨʦʟʚôʷʟʢʫ (6.15) (1-ʰʝ + 2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ) ʪʘ ʨʦʟʚôʷʟʢʫ (6.16) (1-

ʰʝ + 2-ʛʝ + 3-ʪʻ ʥʘʙʣʠʞʝʥʥʷ) ʨʠʩ. 6.28ʙ ʪʘ ʨʠʩ. 6.29ʙ. ɺ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ 

ʧʨʦʬʽʣʴ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʧʝʨʰʠʤ ʪʨʴʦʤ ʥʘʙʣʠʞʝʥʥʷʤ ʚʽʜʭʠʣʷʻʪʴʩʷ ʚ ʛʦʨʫ ʚʽʜ 

ʧʨʦʬʽʣʶ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʧʝʨʰʠʤ ʜʚʦʤ ʥʘʙʣʠʞʝʥʥʷʤ ʜʣʷ ʜʦʜʘʪʥʽʭ ʟʥʘʯʝʥʴ 

ʘʤʧʣʽʪʫʜʠ ʽ ʦʙʠʜʚʘ ʧʨʦʬʽʣʷ ʜʣʷ ʚʽʜôʻʤʥʠʭ ʟʥʘʯʝʥʴ ʘʤʧʣʽʪʫʜʠ ʘʥʘʣʦʛʽʯʥʠʤ 

ʯʠʥʦʤ ʧʨʠ-ʞʠʤʘʶʪʴʩʷ ʜʦ ʦʩʽ ʚ ʘʩʠʤʧʪʦʪʠʯʥʦʤʫ ʥʘʧʨʷʤʢʫ, ʪʘʢʦʞ ʟʥʘʯʝʥʥʷ 

ʤʘʢʩʠʤʘʣʴʥʦʾ ʘʤʧʣʽʪʫʜʠ ʟʙʽʣʴʰʫʻʪʴʩʷ. ʊʦʙʪʦ ʧʨʠ ʧʦʰʠʨʝʥʥʽ ʭʚʠʣʽ ʥʘ ʩʫʪʪʻʚʫ 

ʚʽʜʩʪʘʥʴ ʨʠʩ. 6.28ʙ ʪʘ ʨʠʩ. 6.29ʙ  ʦʙʠʜʚʘ ʨʦʟʚôʷʟʢʠ ʜʣʷ ʜʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ 

ʜʣʷ ʜʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʜʘʶʪʴ ʷʢʽʩʥʦ ʚʽʜʤʽʥʥʽ ʘʣʝ ʢʽʣʴʢʽʩʥʦ ʙʣʠʟʴʢʽ ʟʥʘʯʝʥʥʷ. 

ɺʧʣʠʚ ʪʨʝʪʴʦʛʦ ʥʘʙʣʠʞʝʥʥʷ ʧʨʠ ʧʦʰʠʨʝʥʥʽ ʭʚʠʣʽ ʌʨʽʜʣʷʥʜʝʨʘ ʜʣʷ 

ʧʘʨʘʤʝʪʨʫ 1,02attx =  ʥʘ ʜʦʩʪʘʪʥʴʦ ʚʝʣʠʢʽ ʚʽʜʩʪʘʥʥʽ ʘʥʘʣʦʛʽʯʥʠʡ ʜʦ ʚʠʧʘʣʢʫ 

ʭʚʠʣʽ ʌʨʽʜʣʷʥʜʝʨʘ ʜʣʷ ʧʘʨʘʤʝʪʨʫ 3,52attx = , ʜʣʷ ʜʦʜʘʪʥʽʭ ʟʥʘʯʝʥʴ ʘʤʧʣʽʪʫʜʠ. 

ɺʽʜʤʽʥʥʽʩʪʴ ʤʽʞ ʚʠʙʨʘʥʠʤʠ ʪʠʧʘʤʠ ʭʚʠʣʴ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʭʚʠʣʷ 

ʌʨʽʜʣʷʥʜʝʨʘ ʜʣʷ ʧʘʨʘʤʝʪʨʫ 1,02attx = ʚʨʘʭʦʚʫʻ ʥʘʷʚʥʽʩʪʴ ʟʥʘʯʝʥʥ ɹʷʢ ʽ ʜʣʷ 

ʚʽʜʻʤʥʠʭ ʪʘʢ ʽ ʜʣʷ ʜʦʜʘʪʥʽʭ ʘʤʧʣʽʪʫʜ ʪʦʜʽ ʷʢ ʭʚʠʣʷ ʜʣʷ ʧʘʨʘʤʝʪʨʫ 3,52attx =  

ʚʨʘʭʦʚʫʻ ʥʘʷʚʥʽʩʪʴ ʣʠʰʝ ʜʦʜʘʪʥʽʭ ʟʥʘʯʝʥʥ ɹʘʤʧʣʽʪʫʜʠ. 

ʊʘʢʦʞ, ʟ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʩʣʽʜʫʻ, ʱʦ ʜʣʷ ʧʝʨʰʦʛʦ ʪʘ ʜʨʫʛʦʛʦ ʚʘʨʽ-

ʘʥʪ̔ʚ ʧʘʨʘʤʝʪʨʽʚ ʤʘʪʝʨʽʘʣʫ, ʪʨʝʪʻ ʥʘʙʣʠʞʝʥʥʷ ʚʧʣʠʚʘʻ ʧʦ ʨʽʟʥʦʤʫ (ʪʦʙʪʦ, 

ʜʠʩʪʦʨʩʽʷ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʷ ʭʚʠʣʽ ʩʫʪʪʻʚʽʰʘ ʜʣʷ ʜʨʫʛʦʾ ʢʦʥʬʽʛʫʨʘʮʽʾ).  

ʆʩʥʦʚʥʠʡ ʚʠʩʥʦʚʦʢ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʷʢ ʪʝʦʨʝʪʠʯʥʦʛʦ, ʪʘʢ ʽ ʯʠʩ-

ʣʦʚʦʛʦ ʘʥʘʣʽʟʫ ʮʠʣʽʜʨʠʯʥʦʾ ʨʘʜʽʘʣʴʥʦʾ ʭʚʠʣʽ ʌʨʽʜʣʷʥʜʝʨʘ (ʷʢ ʧʨʠʢʣʘʜ ʭʚʠʣʽ ʟ 

ʥʝʩʠʤʝʠʨʠʯʥʠʤ ʧʨʦʬʽʣʝʤ) ʟʘʩʚʽʜʯʫʶʪʴ, ʱʦ ʟ ʛʽʜʥʦ ʟ ʦʪʨʠʤʘʥʠʤʠ ʩʮʝʥʘʨʽʷʤʠ 

ʝʚʦʣʶʮʽʾ ʭʚʠʣʽ, ʥʝʣʽʥʽʡʥʠʡ ʭʚʠʣʴʦʚʠʡ ʝʬʝʢʪ ʧʦʣʷʛʘʻ ʫ ʟʤʽʱʝʥʥ ̔ ʛʨʘʬʽʢʘ 

ʚʛʦʨʫ ʚʜ̔ʥʦʩʥʦ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʷ ʜʣʷ ʜʦʜʘʪʥʽʭ ʟʥʘʯʝʥʴ ʘʤʧʣʽʪʫʜ ʽ ʟʤʽʥʽ 

ʧʽʜʦʰʚʠ ʧʨʦʬʽʣʷ. 

ʆʩʥʦʚʥʠʡ ʚʠʩʥʦʚʦʢ ʟ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʟʜʽʣʫ. ɿ ʦʪʨʠʤʘʥʠʭ ʩʮʝʥʘʨʽʾʚ 

ʝʚʦʣʶʮʽʾ  ʮʠʣʽʜʨʠʯʥʠʭ ʭʚʠʣʴ ʟ ʧʦʯʘʪʢʦʚʠʤ ʧʨʦʬʽʣʝʤ ʫ ʚʠʛʣʷʜʽ ʬʫʥʢʮʽʡ 

ʄʘʢʜʦʥʘʣʴʜʘ, ʽ ʌʨʽʜʣʷʥʜʝʨʘ ʚʠʧʣʠʚʘʻ, ʱʦ ʩʧʦʪʚʦʨʝʥʥʷ ʥʝʩʠʤʝʪʨʠʯʥʦʛʦ 
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ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʝʩʠʤʝʪʨʠʯʥʠʤ ʰʣʷʭʦʤ, ʘʥʘʣʦʛʽʯʥʦ ʷʢ ʽ 

ʜʣʷ ʧʦʟʜʦʚʞʥʠʭ ʧʣʦʩʢʠʭ ʧʦʦʜʠʥʦʢʠʭ ʭʚʠʣʴ [61]. ʉʧʽʣʴʥʠʤ ʻ ʪʝ, ʱʦ ʚʧʣʠʚ 

ʪʨʝʪʴʦʛʦ ʥʘʙʣʠʞʝʥʥʷ ʻ ʢʽʣʴʢʽʩʥʦ ʥʝʟʥʘʯʥʠʤ ʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʪʽʣʴʢʠ ʜʣʷ 

ʜʦʩʪʘʪʥʴʦ ʚʝʣʠʢʠʭ ʚʽʜʩʪʘʥʷʭ, ʘ ʟʙʽʣʴʰʝʥʥʷ ʘʤʧʣʽʪʫʜʠ ʪʘ ʟʤʽʥʘ ʧʽʜʦʰʚʠ ʚ 

ʧʨʦʮʝʩʽ ʝʚʦʣʶʮʽʾ ʭʘʨʘʢʪʝʨʥʝ ʜʣʷ ʦʙʦʭ ʚʠʧʘʜʢʽʚ. 
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ʈʆɿɼɯʃ 7  

ʊɽʆʈɽʊʀʏʅʀʁ ʊɸ ʏʀʉʃʆɺʀʁ ɸʅɸʃɯɿ ɽɺʆʃʖʎɯɰ  

ʇʈʋɾʅʆɰ ʎʀʃɯʅɼʈʀʏʅʆɰ ʂʈʋʊʀʃʔʅʆɰ ʍɺʀʃɯ 

 

7.1 ɸʥʘʣʽʟ ʥʝʣʽʥʽʡʥʦʾ ʧʨʫʞʥʦʾ ʮʠʣʽʜʨʠʯʥʦʾ ʢʨʫʪʠʣʴʥʦʾ ʭʚʠʣʽ  

ʤʝʪʦʜʦʤ ʦʙʤʝʞʝʥʥʷ ʥʘ ʛʨʘʜʽʻʥʪ ʟʤʽʱʝʥʥʷ 

7.1.1 ʅʝʣʽʥʽʡʥʝ ʭʚʠʣʴʦʚʝ ʨʽʚʥʷʥʥʷ, ʷʢʝ ʦʧʠʩʫʻ ʧʦʰʠʨʝʥʥʷ ʧʨʫʞʥʦʾ 

ʮʠʣʽʜʨʠʯʥʦʾ ʢʨʫʪʠʣʴʥʦʾ ʭʚʠʣʽ 

ɺ ʮʴʦʤʫ ʨʦʟʜʽʣʽ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʧʦʧʝʨʝʜʥʽʭ ʨʦʟʜʽʣʽʚ, ʜʝ ʘʥʘʣʽʟʫʶʪʴʩʷ 

ʧʦʚʟʜʦʚʞʥʽ ʪʘ ʮʠʣʽʥʜʨʠʯʥʽ ʭʚʠʣʽ, ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʢʨʫʪʠʣʴʥʘ ʭʚʠʣʷ. ɿʘʜʘʯʘ ʧʨʦ 

ʧʦʰʠʨʝʥʥʷ ʢʨʫʪʠʣʴʥʠʭ ʭʚʠʣʴ ʚʟʜʦʚʞ ʦʩʽ ʩʠʤʝʪʨʽʾ ʢʨʫʛʦʚʦʛʦ ʮʠʣʽʥʜʨʘ ʚ ʣʽʥʽʡ-

ʥʽʡ ʧʦʩʪʘʥʦʚʮʽ ʻ ʢʣʘʩʠʯʥʦʶ ʚ ʪʝʦʨʽʾ ʧʨʫʞʥʦʩʪʽ ʽ ʚʦʥʘ ʦʧʠʩʘʥʘ ʚ ʨʦʟʜʽʣʽ 1.  

ʈʦʟʛʣʷʥʝʤʦ ʱʝ ʨʘʟ ʥʝʣʽʥʽʡʥʝ ʨʽʚʥʷʥʥʷ (1.105), ʷʢʝ ʙʫʣʦ ʦʪʨʠʤʘʥʝ ʫ 

ʧʫʥʢʪʽ 1.7.3.  
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ʇʨʘʚʘ ʥʝʣʽʥʽʡʥʘ ʯʘʩʪʠʥʘ ʨʽʚʥʷʥʥʷ (7.1) ʤʽʩʪʠʪʴ ʙʘʛʘʪʦ ʥʝʣʽʥʽʡʥʠʭ ʜʦʜʘ-  

ʥʢʽʚ. ʄʦʞʥʘ ʟʘʩʪʦʩʫʚʘʪʠ ʜʦ ʘʥʘʣʽʟʫ ʥʘʙʣʠʞʝʥʠʭ ʨʦʟʚóʷʟʢʽʚ ʨʽʚʥʷʥʥʷ (7.1) 

ʤʝʪʦʜʠ ʧʦʚʽʣʴʥʦ ʟʤʽʥʥʠʭ ʘʤʧʣʽʪʫʜ, ʧʦʩʣʽʜʦʚʥʠʭ ʥʘʙʣʠʞʝʥʴ, ʦʙʤʝʞʝʥʥʷ ʥʘ 

ʛʨʘʜʽʻʥʪ ʟʤʽʱʝʥʥʷ [88, 96, 98, 99]. ʇʦʜʽʙʥʘ ʩʠʪʫʘʮʽʷ ʚʠʥʠʢʘʣʘ ʽ ʨʘʥʽʰʝ ʧʨʠ 
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ʚʠʚʯʝʥʥʽ ʧʣʦʩʢʠʭ ʽ ʮʠʣʽʥʜʨʠʯʥʠʭ ʨʘʜʽʘʣʴʥʠʭ ʭʚʠʣʴ [43, 72, 88, 92, 96, 98, 99]. 

ʊʘʤ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʜʚʦʭ ʨʽʟʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʟʥʘʭʦʜʞʝʥʴʥʷ ʥʘʙʣʠʞʝʥʠʭ 

ʨʦʟʚóʷʟʢʽʚ ʥʝʣʽʥʽʡʥʦʛʦ ʭʚʠʣʴʦʚʦʛʦ ʨʽʚʥʷʥʥʷ ʙʫʣʦ ʚʠʷʚʣʝʥʦ, ʱʦ ʙʘʛʘʪʴʤʘ 

ʥʝʣʽʥʽʡʥʠʤʠ ʜʦʜʘʥʢʘʤʠ ʤʦʞʥʘ ʟʥʝʭʪʫʚʘʪʠ ʽ ʚʨʘʭʦʚʫʚʘʪʠ ʣʠʰʝ ʜʦʜʘʥʦʢ, 

ʧʦʜʽʙʥʠʡ ʜʦ ʣʽʥʽʡʥʦʾ ʯʘʩʪʠʥʠ ʭʚʠʣʴʦʚʦʛʦ ʨʽʚʥʷʥʥʷ. ʊʦʤʫ ʧʨʠʩʫʪʥʽʩʪʴ ʚ 

ʨʽʚʥʷʥʥʽ ʙʘʛʘʪʴʦʭ ʥʝʣʽʥʽʡʥʠʭ ʜʦʜʘʥʢʽʚ ʫ ʨʷʜʽ ʚʠʧʘʜʢʽʚ ʥʝ ʩʪʚʦʨʶʻ ʚʝʣʠʢʠʭ 

ʧʨʦʙʣʝʤ ʚ ʟʥʘʭʦʜʞʝʥʥʽ ʥʘʙʣʠʞʝʥʦʛʦ ʨʦʟʚóʷʟʢʫ. 

       ʋ ʨʽʚʥʷʥʥʽ (7.1) ʻ ʚʠʨʘʟ ʫ ʧʨʘʚʽʡ ʯʘʩʪʠʥʽ, ʷʢʠʡ ʧʦʤʽʱʝʥʠʡ ʫ ʨʘʤʢʫ. ɺʽʥ 

ʤʽʩʪʠʪʴ ʣʽʥʽʡʥʠʡ ʦʧʝʨʘʪʦʨ L. ʗʢʱʦ ʟʥʝʭʪʫʚʘʪʠ ʚʩʽʤʘ ʽʥʰʠʤʠ ʥʝʣʽʥʽʡʥʠʤʠ 

ʜʦʜʘʥʢʘʤʠ ʽ ʚʨʘʭʫʚʘʪʠ ʣʠʰʝ ʚʢʘʟʘʥʠʡ ʚʠʱʝ ʚʠʨʘʟ, ʪʦ ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʨʽʚ-

ʥʷʥʥʷ (7.1) ʩʧʨʦʱʫʻʪʴʩʷ ʜʦ ʚʠʛʣʷʜʫ ʣʽʥʽʡʥʦʛʦ ʭʚʠʣʴʦʚʦʛʦ ʨʽʚʥʷʥʥʷ ʟ ʥʝʣʽʥʽʡ-

ʥʦ ʟʤʽʥʥʦʶ ʰʚʠʜʢʽʩʪʶ ʛʘʨʤʦʥʽʯʥʦʾ ʟʘ ʯʘʩʦʤ ʭʚʠʣʽ.  
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         (7.3)                

ɿʚʘʞʘʶʯʠ ʥʘ ʧʦʧʝʨʝʜʥʽʡ ʜʦʩʚʽʜ ʥʘʙʣʠʞʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʥʝʣʽʥʽʡʥʠʭ 

ʭʚʠʣʴʦʚʠʭ ʨʽʚʥʷʥʴ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʘʥʘʣʽʟʽ ʧʣʦʩʢʠʭ ʪʘ ʮʠʣʽʥʜʨʠʯʥʠʭ 

ʭʚʠʣʴ, ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʝʬʝʢʪʠʚʥʠʤʠ ʚ ʘʥʘʣʽʟʽ ʻ ʜʚʘ ʥʘʙʣʠʞʝʥʽ 

ʤʝʪʦʜʠ. ʇʝʨʰʠʡ ʤʝʪʦʜ ʜʘʣʽ (ʤʝʪʦʜ 1) ʻ ʤʝʪʦʜʦʤ ʧʦʩʣʽʜʦʚʥʠʭ ʥʘʙʣʠʞʝʥʴ ʽ 

ʜʨʫʛʠʡ ʤʝʪʦʜ  (ʤʝʪʦʜ 2) ʻ ʤʝʪʦʜʦʤ ʦʙʤʝʞʝʥʥʷ ʥʘ ʛʨʘʜʽʻʥʪ ʟʤʽʱʝʥʥʷ.  

ʄʝʪʦʜ 1 ʩʪʦʩʦʚʥʦ ʧʣʦʩʢʠʭ ʽ ʮʠʣʽʥʜʨʠʯʥʠʭ ʭʚʠʣʴ ʟʤʽʱʝʥʥʷ ʚ ʥʝʣʽʥʽʡʥʦ 

ʧʨʫʞʥʠʭ ʤʘʪʝʨʽʘʣʘʭ ʦʧʠʩʘʥʠʡ ʜʦʢʣʘʜʥʦ ʚ ʢʥʠʟʽ [96] ʪʘ ʨʷʜʽ ʩʪʘʪʝʡ, ʟ ʷʢʠʭ 

ʚʢʘʞʝʤʦ ʜʝʷʢʽ [43, 124, 128, 129, 132]. ʄʝʪʦʜ 2 ʪʝʞ ʦʧʠʩʘʥʠʡ ʚ ʧʫʙʣʽʢʘʮʽʷʭ 

[21, 141, 146, 152-155] ʪʘ ʨʷʜʽ ʩʪʘʪʝʡ [52,54,55,62]. 
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ʆʙʠʜʚʘ ʤʝʪʦʜʠ, ʜʦʢʣʘʜʥʦ ʦʧʠʩʘʥʽ ʚ ʨʦʟʜʽʣʽ 3 ʽ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʽ 

ʚ ʘʥʘʣʽʟʽ ʥʦʚʦʛʦ ʥʝʣʽʥʽʡʥʦʛʦ ʭʚʠʣʴʦʚʦʛʦ ʨʽʚʥʷʥʥʷ, ʷʢʝ ʦʧʠʩʫʻ ʧʦʰʠʨʝʥʥʷ 

ʢʨʫʪʠʣʴʥʦʾ ʭʚʠʣʽ.  

 

7.1.2 ɼʝʷʢʽ ʬʘʢʪʠ ʟ ʢʣʘʩʠʯʥʦʾ ʟʘʜʘʯ ̔ ʣʽʥʽʡʥʦʾ ʪʝʦʨʽʽ ʧʨʫʞʥʦʩʪʽ ʧʨʦ 

ʧʦʰʠʨʝʥʥʷ ʮʠʣʽʜʨʠʯʥʠʭ ʢʨʫʪʠʣʴʥʠʭ ʭʚʠʣʴ  

ɺ ʟʘʜʘʯʽ ʧʨʦ ʧʦʰʠʨʝʥʥʷ ʧʨʫʞʥʠʭ ʛʘʨʤʦʥʽʯʥʠʭ ʭʚʠʣʴ ʧʨʠʡʤʘʻʪʴʩʷ, ʱʦ 

ʪʘʢʽ ʭʚʠʣʽ ʟʙʫʜʞʫʶʪʴʩʷ ʛʘʨʤʦʥʽʯʥʠʤ ʫ ʯʘʩʽ ʽʤʧʫʣʴʩʦʤ. ʄʦʞʥʘ ʚʚʘʞʘʪʠ, ʱʦ 

ʛʘʨʤʦʥʽʯʥʘ ʢʨʫʪʠʣʴʥʘ ʭʚʠʣʷ ʚ ʥʘʧʨʷʤʢʫ ʦʩʽ ʩʠʤʝʪʨʽʾ ʮʠʣʽʥʜʨʘ Oz ʟʙʫʜʞʫʻʪʴ-

ʩʷ ʽʤʧʫʣʴʩʦʤ () o i tu t u ewJ J= , ʧʨʠʢʣʘʜʝʥʠʤ ʜʦ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʮʠʣʽʥʜʨʘ 

(ʢʨʫʛʘ) 0z= . ʊʦʜʽ ʚ ʮʠʣʽʥʜʨʽ ʚʠʥʠʢʘʻ ʢʨʫʪʠʣʴʥʘ ʭʚʠʣʷ, ʷʢʘ ʧʦʰʠʨʶʻʪʴʩʷ 

ʚʟʜʦʚʞ ʡʦʛʦ ʦʩʽ. 

ɼʣʷ ʦʧʠʩʫ ʢʨʫʪʠʣʴʥʦʾ ʭʚʠʣʽ ʚ ʧʨʫʞʥʦʤʫ ʮʠʣʽʥʜʨʽ ʢʨʫʛʦʚʦʛʦ ʧʦʧʝʨʝʯʥʦʛʦ 

ʧʝʨʝʨʽʟʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʮʠʣʽʥʜʨʠʯʥʽ ʢʦʦʨʜʠʥʘʪʠ ( ), ,r zJ  ʽ ʜʦʜʘʪʢʦʚʽ ʫʤʦ-

ʚʠ ʱʦʜʦ ʦʩʴʦʚʦʾ ʩʠʤʝʪʨʽʾ ʜʝʬʦʨʤʽʚʥʦʛʦ ʩʪʘʥʫ ʪʘ ʚʽʜʩʫʪʥʦʩʪʽ ʨʘʜʽʘʣʴʥʦʛʦ ʽ 

ʦʩʴʦʚʦʛʦ ʟʤʽʱʝʥʴ [63, 69]  

                                                   ( ) ( ), , , , 0r zu r z t u r z t= =.       (7.4) 

ʊʦʜʽ ʩʠʩʪʝʤʘ ʟ ʪʨʴʦʭ ʨʽʚʥʷʥʴ ʨʫʭʫ , ,ki k i ttus r=  ʩʧʨʦʱʫʻʪʴʩʷ ʟʘ ʫʤʦʚʠ (7.4) ʫ 

ʚʠʧʘʜʢʫ ʢʨʫʪʠʣʴʥʠʭ ʭʚʠʣʴ ʫ ʮʠʣʽʥʜʨʽ ʜʦ ʦʜʥʦʛʦ ʨʽʚʥʷʥʥʷ ʱʦʜʦ ʟʤʽʱʝʥʥʷ 

( ), ,u r z tJ   

        , , ,r r z z ttuJ J Js s r+ = ­ ( ) ( ) ( )2 2

, , , ,1 1 1 0rr r zz T ttu r u r u u v uJ J J J J+ - + - = , (7.5) 

ʜʝ 
Tv m r=  ʻ ʬʘʟʦʚʦʶ ʰʚʠʜʢʽʩʪʶ ʟʩʫʚʥʦʾ ʯʠ ʧʣʦʩʢʦʾ ʧʦʧʝʨʝʯʥʦʾ ʭʚʠʣʽ ʚ  

ʣʽʥʽʡʥʦ ʧʨʫʞʥʦʤʫ ʤʘʪʝʨʽʘʣʽ, m  - ʤʦʜʫʣʝʤ ʟʩʫʚʫ ʽ r - ʛʫʩʪʠʥʦʶ ʮʴʦʛʦ ʤʘʪʝ-

ʨʽʘʣʫ. 

ʗʢʱʦ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʢʦʣʦʚʝ ʟʤʽʱʝʥʥʷ uq ʻ ʛʘʨʤʦʥʽʯʥʠʤ ʫ ʯʘʩʽ ʽ ʧʨʦʩ-

ʪʦʨʽ (ʪʦʙʪʦ, ʻ ʭʚʠʣʝʶ) ʪʦʜʽ 

                                                 ( ) ()( )
, , zi k z t

u r z t u r e
w

J J

-
= .                 (7.6) 
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ʊʘʢʠʡ ʨʦʟʚóʷʟʦʢ ʚʚʘʞʘʶʪʴ ʛʘʨʤʦʥʽʯʥʦʶ ʢʨʫʪʠʣʴʥʦʶ ʭʚʠʣʝʶ, ʦʩʢʽʣʴʢʠ ʢʦʞʝʥ 

ʧʦʧʝʨʝʯʥʠʡ ʧʝʨʝʨʽʟ ʮʠʣʽʥʜʨʘ ʟʜʽʡʩʥʶʻ ʛʘʨʤʦʥʽʯʥʝ ʢʦʣʠʚʘʥʥʷ ʫ ʢʦʣʦʚʦʤʫ 

ʥʘʧʨʷʤʢʫ ʟ ʟʘʜʘʥʦʶ ʯʘʩʪʦʪʦʶ w ʫ ʯʘʩʽ, ʘ ʟʘ ʢʦʦʨʜʠʥʘʪʦʶ z ʨʫʭʘʻʪʴʩʷ ʭʚʠʣʷ ʟ 

ʜʦʚʞʠʥʦʶ ( )2 zkl p=  ʪʘ ʭʚʠʣʴʦʚʠʤ ʯʠʩʣʦʤ zk . ʇʨʠ ʮʴʦʤʫ ʮʠʣʽʥʜʨ ʧʽʜʜʘʻʪʴ-

ʩʷ ʜʝʬʦʨʤʘʮʽʾ ʢʨʫʯʝʥʥʷ ʽ ʪʦʤʫ ʭʚʠʣʶ ʥʘʟʠʚʘʶʪʴ ʢʨʫʪʠʣʴʥʦʶ. 

       ʗʢ ʚʠʧʣʠʚʘʻ ʟ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʭʚʠʣʽ (7.6), ʘʤʧʣʽʪʫʜʘ ʭʚʠʣʽ ʟʤʽʥʶʻʪʴʩʷ ʟʽ 

ʟʤʽʥʦʶ ʨʘʜʽʫʩʘ. ʎʷ ʘʤʧʣʽʪʫʜʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟ ʨʽʚʥʷʥʥʷ, ʦʪʨʠʤʘʥʦʛʦ ʧʽʜʩʪʘ-

ʥʦʚʢʦʶ ʧʨʝʜʩʪʘʚʣʝʥʥʷ (7.6) ʚ ʨʽʚʥʷʥʥʷ (7.5) 

                                     ( ) ( )2 2 2

, ,1 1 0o o o

rr r z Tu r u k k r uJ J J
è ø+ + - - =
ê ú

.      (7.7) 

ʈʦʟʚóʷʟʦʢ ʨʽʚʥʷʥʥʷ (7.7) ʚʠʨʘʞʘʻʪʴʩʷ ʯʝʨʝʟ ʮʠʣʽʥʜʨʠʯʥʫ ʬʫʥʢʮʽʶ (ʬʫʥʢʮʽʶ 

ɹʝʩʩʝʣʷ ʧʝʨʰʦʛʦ ʨʦʜʫ ʽ ʧʝʨʰʦʛʦ ʧʦʨʷʜʢʫ) 

                                             () ( ) 2 2

1

o

T zu r u J r k kJ b b= = - .                (7.8) 

       ʆʪʞʝ, ʨʦʟʚóʷʟʦʢ ʫ ʚʠʛʣʷʜʽ ʢʨʫʪʠʣʴʥʦʾ ʭʚʠʣʽ ʻ ʪʘʢʠʤ 

                                               ( ) ( )( )
1, , zi k z tou r z t u J r e

w

J b
-

=   .            (7.9) 

ɸʤʧʣʽʪʫʜʘ ʭʚʠʣʽ ʦʧʠʩʫʻʪʴʩʷ ʬʫʥʢʮʽʻʶ ɹʝʩʩʝʣʷ ( )1J rb  , ʷʢʘ ʤʘʻ ʪʘʢʽ ʦʩʦʙʣʠ-

ʚʦʩʪʽ: ʚʦʥʘ ʻ ʩʧʘʜʥʦʶ ʽ ()1 0 0J = . ʊʦʤʫ ʟʤʽʱʝʥʥʷ ʫ ʮʝʥʪʨʽ ʮʠʣʽʥʜʨʘ ʻ ʥʫʣʴʦ-

ʚʠʤʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʬʽʟʠʯʥʦʤʫ ʩʝʥʩʫ ʟʘʜʘʯʽ. 

      ʍʚʠʣʴʦʚʝ ʯʠʩʣʦ zk  ̔ʚʽʜʧʦʚʽʜʥʘ ʬʘʟʦʚʘ ʰʚʠʜʢʽʩʪʴ ( )z zv kw=  ʚʠʟʥʘʯʘʶʪʴʩʷ 

ʟ ʫʤʦʚʠ ʚʽʜʩʫʪʥʦʩʪʽ ʥʘʧʨʫʞʝʥʴ ʥʘ ʙʽʯʥʽʡ ʧʦʚʝʨʭʥʽ ʮʠʣʽʥʜʨʘ 
or r=   

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

rr r rzr z t r z t r z tJs s s= = =.                     (7.10) 

ʗʢʱʦ ʚʨʘʭʫʚʘʪʠ ʚ ʫʤʦʚʽ (7.10) ʩʧʨʦʱʝʥʥʷ ʚ ʬʦʨʤʫʣʘʭ ʜʣʷ ʣʽʥʽʡʥʠʭ ʪʝʥʟʦʨʽʚ 

ʜʝʬʦʨʤʘʮʽʡ ʽ ʥʘʧʨʫʞʝʥʴ 

                                 2 , 2 , 2 ,rr rr r r rz rze J Js me l s me s me= + = =  
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                            ( ) ( ),0, 1 2 1 , 0, 0,rr r r rzu r u eJ J Je e eè ø= = - = =ê ú                   (7.11) 

ʪʦ ʪʦʜʽ ʧʝʨʰʘ ʪʘ ʪʨʝʪʷ ʫʤʦʚʠ ʟ (7.10) ʟʘʜʦʚʦʣʴʥʷʶʪʴʩʷ ʪʦʪʦʞʥʴʦ ʽ ʣʠʰʝ ʜʨʫʛʘ 

ʫʤʦʚʘ ʜʘʻ ʨʽʚʥʷʥʥʷ 

   ( ) ( ) ( ) ( ), 0 11 2 1 0 2
o

o o o

r r r r
u r u r J r J rJ J Je b b b

=
è ø= - = ­ =ê ú ,               (7.12)                      

ʟ ʷʢʦʛʦ ʟʥʘʭʦʜʷʪʴ ʭʚʠʣʴʦʚʝ ʯʠʩʣʦ zk .             

ʇʨʠʤʽʪʢʘ 1. ɺʽʜʩʫʪʥʽʩʪʴ ʨʘʜʽʘʣʴʥʠʭ ʽ ʚʝʨʪʠʢʘʣʴʥʠʭ ʜʦʪʠʯʥʠʭ ʥʘʧʨʫʞʝʥʴ ʫ 

ʜʦʚʽʣʴʥʽʡ ʪʦʯʮʽ ʮʠʣʽʥʜʨʘ ʩʪʚʦʨʠʣʦ ʩʧʨʠʷʪʣʠʚʫ ʩʠʪʫʘʮʽʶ ʜʣʷ ʛʨʘʥʠʯʥʠʭ ʫʤʦʚ 

ʚʽʜʩʫʪʥʦʩʪʽ ʥʘʧʨʫʞʝʥʴ ʥʘ ,ʙʽʯʥʽʡ ʧʦʚʝʨʭʥʽ ʮʠʣʽʥʜʨʘ. 

ʈʽʚʥʷʥʥʷ (7.12) ʤʘʻ ʥʝʩʢʽʥʯʝʥʥʫ ʢʽʣʴʢʽʩʪʴ ʢʦʨʝʥʽʚ ( )1,2,...o

kr kb = . 

ɺʽʜʧʦʚʽʜʥʦ, ʢʨʫʪʠʣʴʥʘ ʭʚʠʣʷ ʤʘʻ ʥʝʩʢʽʥʯʝʥʥʫ ʢʽʣʴʢʽʩʪʴ ʤʦʜ ʟ ʚʽʜʤʽʥʥʠʤʠ ʤʽʞ 

ʩʦʙʦʶ ʬʘʟʦʚʠʤʠ ʰʚʠʜʢʦʩʪʷʤʠ 

                                () ( )
221z T zk k

v v kb= +  .               (7.13) 

ʇʨʠʤʽʪʢʘ 2. ʈʦʟʚóʷʟʦʢ ʨʽʚʥʷʥʥʷ (7.12) ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʠʙʦʨʫ ʨʘʜʽʫʩʘ ʮʠʣʽʥʜʨʘ ʽ 

ʭʚʠʣʴʦʚʦʛʦ ʯʠʩʣʘ ʢʣʘʩʠʯʥʦʾ ʟʩʫʚʥʦʾ ʭʚʠʣʽ (ʚʽʜ ʚʠʙʦʨʫ ʤʘʪʝʨʽʘʣʫ ʮʠʣʽʥʜʨʘ). 

ɿʚʘʞʘʶʯʠ ʥʘ ʛʨʘʬʽʢ ʬʫʥʢʮʽʾ ( )1J rb , ʷʢʘ ʤʘʻ ʤʘʡʞʝ ʧʝʨʽʦʜʠʯʥʫ ʩʠʩʪʝʤʫ ʥʫ-

ʣʽʚ, ʟʘʚʞʜʠ ʤʦʞʥʘ ʚʠʙʨʘʪʠ ʨʘʜʽʫʩ ʽ ʤʘʪʝʨʽʘʣ ʮʠʣʽʥʜʨʘ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦ ʥʘ 

ʧʨʦʤʽʞʢʫ 0, orè øê ú  (ʪʦʙʪʦ, ʚʩʝʨʝʜʠʥʽ ʮʠʣʽʥʜʨʘ) ʬʫʥʢʮʽʷ ʤʘʪʠʤʝ ʥʫʣʽ. ɿ ʮʴʦʛʦ 

ʚʠʧʣʠʚʘʶʪʴ ʤʦʞʣʠʚʽ ʦʩʦʙʣʠʚʦʩʪʽ ʘʤʧʣʽʪʫʜʠ ʢʨʫʪʠʣʴʥʦʾ ʭʚʠʣʽ. ʇʦ-ʧʝʨʰʝ, ʚ 

ʦʢʦʣʽ ʢʦʞʥʦʛʦ ʥʫʣʷ r r *=   ʭʚʠʣʷ ʥʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ, ʦʩʢʽʣʴʢʠ ʤʘʻ ʜʫʞʝ ʤʘʣʫ 

ʘʤʧʣʽʪʫʜʫ. ʊʦʙʪʦ, ʚʩʝʨʝʜʠʥʽ ʮʠʣʽʥʜʨʘ ʤʦʞʫʪʴ ʽʩʥʫʚʘʪʠ ʪʦʥʢʽ ʮʠʣʽʥʜʨʠʯʥʽ 

ʰʘʨʠ rd d*- ¢ ¢, ʚ ʷʢʠʭ ʭʚʠʣʷ ʥʝ ʟʙʫʜʞʫʻʪʴʩʷ. ʇʨʠ ʮʴʦʤʫ ʤʦʞʣʠʚʠʡ ʚʘʨʽʘʥʪ 

ʦr r *= , ʢʦʣʠ ʭʚʠʣʷ ʚʽʜʩʫʪʥʷ ʥʘ ʧʦʚʝʨʭʥʽ ʮʠʣʽʥʜʨʘ. ʇʦ-ʜʨʫʛʝ, ʦʩʢʽʣʴʢʠ ʛʨʘʬʽʢ 

ʬʫʥʢʮʽʾ ( )1J rb  ʩʧʘʜʥʠʡ, ʪʦ ʤʘʢʩʠʤʘʣʴʥʘ ʘʤʧʣʽʪʫʜʘ ʭʚʠʣʽ ʤʦʞʝ ʩʧʦʩʪʝʨʽʛʘ-

ʪʠʩʷ ʙʣʠʟʴʢʦ ʦʩʽ ʮʠʣʽʥʜʨʘ ʥʘ ʧʨʦʤʽʞʢʫ ʚʽʜ ʦʩʽ ʮʠʣʽʥʜʨʘ ʜʦ ʧʝʨʰʦʛʦ ʥʫʣʷ  

0,r r r *è ø= =ê ú. ʅʘ ʧʦʚʝʨʭʥʽ ʮʠʣʽʥʜʨʘ ʘʤʧʣʽʪʫʜʘ ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʥʝ ʻ ʤʘʢʩʠʤʘ- 
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ʣʴʥʦʶ. 

ʇʨʠʤʽʪʢʘ 3. ʂʨʫʪʠʣʴʥʠʤ ʭʚʠʣʷʤ ʟʤʽʱʝʥʥʷ ( ), ,u r z tJ  (7.9) ʚʽʜʧʦʚʽʜʘʶʪʴ ʢʨʫ-

ʪʠʣʴʥʽ ʭʚʠʣʽ ʥʘʧʨʫʞʝʥʥʷ  

           ( ) ( ) ( ) ( )
1 0, , 2 zi k z to

r r z t u J r rJ r e
w

Js b b b
-

= -è øê ú .     (7.14) 

 

7.1.3. ʅʦʚʠʡ ʥʘʙʣʠʞʝʥʠʡ ʤʝʪʦʜ ʧʦʙʫʜʦʚʠ ʨʦʟʚôʷʟʢʫ ʥʝʣʽʥʽʡʥʦʛʦ   

ʭʚʠʣʴʦʚʦʛʦ ʨʽʚʥʷʥʥʷ. 

ʇʦʜʽʙʥʦʤʫ ʤʝʪʦʜʫ ʧʨʠʩʚʷʯʝʥʦ ʨʷʜ ʧʫʙʣʽʢʘʮʽʾʡ [52, 54, 55, 57], ʜʝ ʙʫʣʦ 

ʚʠʙʨʘʥʦ ʥʘʡʧʨʦʩʪʽʰʠʡ ʚʘʨʽʘʥʪ ʨʽʚʥʷʥʥʷ (7.1) 

                   ( ) ( )( )2

, , . ,1 1rr r zz ttLu u r u r u u uJ J J J J Jm rè ø¹ + - + - =
ê ú

                        

           ( ) ( ) ( )
2 22

, , ,2

1 2
1 2 r r zLu B u u u u u

r r
J J J J J J

è ø
= + + +é ù

ê ú
 ʘʙʦ 

                           ( ) ( ) ( )
2 22 2

, , ,2

1 2
1

2
T r r z

B
ʩ u u u u u

r r
J J J J J

m

ë ûè ø
- + + + ³ì üé ù

ê úí ý
              (7.15) 

     ( ) ( )2, , . ,1 1 0rr r zz ttu r u r u u uJ J J J J
è ø³ + - + - =
ê ú

 

ʈʦʟʚóʷʟʦʢ ʨʽʚʥʷʥʥʷ (7.15) ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʭʚʠʣʽ ʟ ʥʝʚʽʜʦʤʠʤ 

ʭʚʠʣʴʦʚʠʤ ʯʠʩʣʦʤ ʽ ʥʝʚʽʜʦʤʦʶ ʘʤʧʣʽʪʫʜʦʶ 

          ( ) ()( )
, , zi k z t

u r z t u r e
w

J J

-
=  ʘʙʦ ( ) ( )( )2 2

1, , zi k z to

K zu r z t u J r k k e
w

J

-
= - .      (7.16) 

ʇʽʜʩʪʘʚʠʤʦ ( ) ()( )
, , zi k z t

u r z t u r e
w

J J

-
=  ʫ ʜʨʫʛʠʡ ʤʥʦʞʥʠʢ ʧʝʨʰʦʛʦ ʜʦʜʘʥʢʫ (7.15) 

ʪʦʜʽ ʥʝʣʽʥʽʡʥʝ ʭʚʠʣʴʦʚʝ ʨʽʚʥʷʥʥʷ (7.15) ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ ʷʢʙʠ ʣʽʥʽʡʥʝ ʨʽʚ- 

ʥʷʥʥʷ  ʟʽ ʟʤʽʥʥʦʶ ʰʚʠʜʢʽʩʪʶ ʭʚʠʣʽ Kv   

      ( ) ( )
2 22

, , ,2

1 2
1

2
K T r r z

B
v ʩ u u u u u

r r
J J J J J

m

è ø
= - + + +é ù

ê ú
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( ) ( ) ( )

( ) ( ) ( ) ( ) ( ) ( ) ( ) ( )

2 22 2

, , ,2

22 2

, ,

1 2
1

2

1 1 0.z z z z z

T r r z

i k z t i k z t i k z t i k z t i k z t

rr r z

B
ʩ u u u u u

r r

u e r u e r u e k u e u e

J J J J J

w w w w w

J J J J J

m

w
- - - - -

ë ûè ø
- + + + ³ì üé ù

ê úí ý

è ø³ + - - - =
ê ú

 

ʉʧʨʦʩʪʠʤʦ ʪʘ ʦʪʨʠʤʘʻʤʦ 

      
( ) ( ) ( )

( ) ( ) ( )

2 22 2

, , ,2

22 2

, ,

1 2
1

2

1 1 0.

T r r z

rr r z

B
ʩ u u u u u

r r

u r u r u k u u

J J J J J

J J J J J

m

w

ë ûè ø
- + + + ³ì üé ù

ê úí ý

è ø³ + - - - =
ê ú

 

ɿʨʦʙʠʤʦ ʟʘʤʽʥʫ 

                    ( ) ( )
2 22

, , ,2

1 2
1

2
K T r r z

B
v ʩ u u u u u

r r
J J J J J

m

è ø
= - + + +é ù

ê ú
                       (7.17) 

( ) ( ) ( ) ( )
2 22 2

, ,1 1 0.K rr r zv u r u r u k u uJ J J J Jwè ø³ + - - - =
ê ú

 

ʗʢʦɦ ʚʨʘʭʫʚʘʪʠ, ʱʦ  ( )K Kk vw=  ʪʦʜʽ 

                         ( ) ( ) ( ) ( )
2 22

, ,1 1 0rr r z Ku r u r u k u k uJ J J J J+ - - - =  ʘʙʦ 

                                ( ) ( ) ( )( )2 22

, ,1 1 0.rr r z Ku r u u r k kJ J J+ - - - =                   (7.18) 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ( ) ( )
2 22

, , ,2

1 2
1 .

2
K T r r z

B
k ʩ u u u u u

r r
J J J J Jw

m

å õè ø
= - + + +æ öé ùæ öê úç ÷

      

  ɿʘ ʥʦʚʠʤ ʤʝʪʦʜʦʤ, ʚʚʝʜʝʤʦ ʦʙʤʝʞʝʥʥʷ ʥʘ ʟʤʽʥʥʫ ʰʚʠʜʢʽʩʪʴ (7.17), ʘʥʘ-

ʣʦʛʽʯʥʦ ʪʦʤʫ, ʱʦ ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʚ ʤʝʪʦʜʽ ʦʙʤʝʞʝʥʥʷ ʥʘ ʛʨʘʜʽʻʥʪ ʟʤʽʱʝʥʥʷ                                                     

               ( ) 1
2

B
M uJ
m

,  ( ) ( ) ( )
2 22

, , ,2

1 2
.r r zM u u u u u u

r r
J J J J J J

è ø
= + + +é ù
ê ú

          (7.19) 

ʇʨʠʤʽʪʢʘ 1. ɿʚʘʞʘʶʯʠ ʥʘ ʧʦʨʷʜʦʢ ʤʥʦʞʥʠʢʘ ʧʝʨʝʜ ( )M uJ , ʦʙʤʝʞʝʥʥʷ 

(7.19) ʚʢʣʶʯʘʻ ʦʙʤʝʞʝʥʥʷ ʥʘ ʧʨʦʡʜʝʥʠʡ ʭʚʠʣʝʶ ʰʣʷʭ ʚʽʜ ʧʦʚʝʨʭʥʽ ʮʠʣʽʥʜʨʘ 
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ʜʦ ʮʝʥʪʨʫ ʮʠʣʽʥʜʨʘ, ʟʤʽʱʝʥʥʷ ʽ ʜʚʘ ʢʦʤʧʦʥʝʥʪʠ ʛʨʘʜʽʻʥʪʘ ʟʤʽʱʝʥʥʷ. ʊʦʤʫ 

ʥʦʚʠʡ ʤʝʪʦʜ ʤʦʞʥʘ ʙ ʥʘʟʚʘʪʠ ʤʝʪʦʜʦʤ ʦʙʤʝʞʝʥʥʷ ʥʘ ʟʤʽʥʥʫ ʰʚʠʜʢʦʩʪʽ ʭʚʠʣʽ 

ï ʟʤʽʥʘ ʧʦʚʠʥʥʘ ʙʫʪʠ ʤʘʣʦʶ ʧʦʨʽʚʥʷʥʦ ʟ ʦʜʠʥʠʮʝʶ [70]. ʅʘʧʨʠʢʣʘʜ, ʫʤʦʚʘ ʥʘ 

ʢʚʘʜʨʘʪ ʛʨʘʜʽʻʥʪʘ ʻ ʟʥʘʯʥʦ ʩʣʘʙʰʦʶ ʫʤʦʚʠ ʥʘ ʩʘʤ ʛʨʘʜʽʻʥʪ (ʚʝʣʠʯʠʥʘ ʛʨʘ-

ʜʽʻʥʪʘ 10
-2
 ʽ ʚʝʣʠʯʠʥʘ ʡʦʛʦ ʢʚʘʜʨʘʪʫ 10

-4
). ɿʚʠʯʘʡʥʦ, ʚʝʣʠʯʠʥʘ ʟʤʽʱʝʥʥʷ ʚ 

ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʧʨʫʞʥʠʭ ʤʘʪʝʨʽʘʣʘʭ 10
-4
 ʽ , ʚʽʜʧʦʚʽʜʥʦ, ʡʦʛʦ ʢʚʘʜʨʘʪʫ 10

-8
. 

ʆʪʞʝ, ʚ ʨʝʘʣʴʥʠʭ ʯʠʩʣʦʚʠʭ ʨʦʟʨʘʭʫʥʢʘʭ ʢʦʞʝʥ ʟ ʯʦʪʠʨʴʦʭ ʜʦʜʘʥʢʽʚ ʚ ( )M uJ  

ʧʦʚʠʥʝʥ ʦʮʽʥʶʚʘʪʠʩʷ ʦʢʨʝʤʦ. 

ɼʘʣʽ ʨʦʟʢʣʘʜʝʤʦ ʢʦʨʽʥʴ ʫ ʚʠʨʘʟʽ ʜʣʷ ʰʚʠʜʢʦʩʪʽ ʚ ʨʷʜ ʟʽ ʟʙʝʨʝʞʝʥʥʷʤ 

ʧʝʨʰʠʭ ʜʚʦʭ ʯʣʝʥʽʚ 

      ( ) ( ) ( ) ( )1 2 1 4B M u B M uJ Jm m- º - . 

ʊʦʜʽ   

                                                ( ) ( )1 4K Tv ʩ B M um J= -è øê ú.                             (7.20) 

        ʇʦʚʝʨʥʝʤʦʩʴ ʜʦ ʨʽʚʥʷʥʥʷ ʽ ʟʘʧʠʰʝʤʦ ʬʦʨʤʘʣʴʥʦ ʡʦʛʦ ʨʦʟʚóʷʟʦʢ ʯʝʨʝʟ 

ʬʫʥʢʮʽʶ ɹʝʩʩʝʣʷ, ʱʦ ʚʠʧʣʠʚʘʻ ʟ (7.16) 

              () ( )2 2

1 ,o

K zu r u J r k kJ = -   () ( ) 2 2

1

o

K K K zu r u J r k kJ b b= = -.       (7.21) 

ɿʘʟʥʘʯʠʤʦ, ʱʦ ʦʩʦʙʣʠʚʽʩʪʶ ʥʘʙʣʠʞʝʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʭʚʠʣʽ (7.21) ʻ ʪʝ, ʱʦ 

ʚʦʥʦ ʚʞʝ ʚʢʣʶʯʘʻ ʧʦʩʪʽʡʥʫ ʰʚʠʜʢʽʩʪʴ ʭʚʠʣʽ ,T T

T T

ʩ k
k ʩ

w w
= = , ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ 

ʣʽʥʽʡʥʦʤʫ ʥʘʙʣʠʞʝʥʥʶ, ʘʣʝ ʰʚʠʜʢʽʩʪʴ ʭʚʠʣʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʥʝʚʽʜʦʤʦʛʦ ʟʤʽʱʝʥ-

ʥʷ, ʡʦʛʦ ʧʦʭʽʜʥʠʭ ʽ ʧʨʦʡʜʝʥʦʾ ʭʚʠʣʝʶ ʚʽʜʩʪʘʥʽ ʚ ʧʝʨʝʪʠʥʽ ʮʠʣʽʥʜʨʘ. 

ʇʨʝʜʩʪʘʚʠʤʦ ʬʫʥʢʮʽʶ ɹʝʩʩʝʣʷ ( )2 2

1 K zJ k k r-  ʥʘʙʣʠʞʝʥʦ ʬʦʨʤʫʣʦʶ 

   ( )
( ) ( )( )

1

2 2 2 2

1 1

1
1

2 1 / 2
T z T z

B
J r k M u k J r k k

B M u
J

Jm m

-å õ å õë ûæ ö æ ö- - = - ºì ü
æ öæ ö -í ý ç ÷ç ÷

 

ʈʦʟʢʣʘʜʝʤʦ ʚ ʨʷʜ 
( ) ( )( )

( ) ( )
1

1 / 2
1 / 2

B M u
B M u

J

J

m
m

º +
-
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( ) ( )
2

2 2 2 2

1 1 2 2
1 1

2 2

T
T z T z

T z

B B k
J r k M u k J r k k M u

k k
J J

m m

å õ å õå õ å õå õ
æ ö æ öº + - = - + ºæ ö æ öæ ö æ öæ ö -ç ÷ ç ÷ç ÷ ç ÷ç ÷

 

                                ( )
2

2 2

1 2 2
1

4

T
T z

T z

B k
J r k k M u

k k
J

m

å õè ø
º - + =æ öé ù

-ê úç ÷
 

                               ( )
2

2 2

1 2 2
.

4

T
T z

T z

Bk
J r k k r M u

k k
J

m

å õ
æ ö= - +
æ ö-ç ÷

                          (7.22)  

ɼʘʣʽ ʤʝʪʦʜ ʚʠʢʦʨʠʩʪʦʚʫʻ ʱʝ ʦʜʥʝ ʦʙʤʝʞʝʥʥʷ 

                                             ( )
2

2 2
1.

4

T

T z

Bk
r M u

k k
Jd

m
=

-
                              (7.23)    

ʗʢʱʦ ʜʦ ʬʫʥʢʮʽʾ (7.22) ʟʘʩʪʦʩʫʚʘʪʠ ʧʝʨʰʝ ʥʘʙʣʠʞʝʥʥʷ 

( )1J s d+ º () ()/J Js s dº +  ʟʘ ʬʦʨʤʫʣʦʶ ʊʝʡʣʦʨʘ ʚ ʦʢʦʣʽ ʪʦʯʢʠ 2 2

T zr k k-  

, ʚʚʘʞʘʶʯʠ (7.23)  ʤʘʣʦʶ ʚʝʣʠʯʠʥʦʶ, ʪʦ ʬʦʨʤʫʣʫ (7.22) ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ 

ʥʘʙʣʠʞʝʥʦ 

( ) ( ) ( ) ( )
2 2

2 2 2 2 2 2

1 1 12 2 2 24 4

T T
T z T z T z

T z T z

Bk Bk
J r k k r M u J r k k r M u J r k k
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J J
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å õ ¡è øæ ö- + º - + - =
é ùæ ö ê ú- -ç ÷

                          ( ) ( ) ( )
2

2 2 2 2

1 1
4

T
T z T z

Bk
J r k k r M u J r k kJ

m
¡= - + -.                      (7.24) 

      ɿʚʘʞʘʶʯʠ ʥʘ ʨʝʢʫʨʝʥʪʥʫ ʬʦʨʤʫʣʫ ()( ) () ()1 0 21 2J r J r J r¡ = -è øê ú̔ ʬʦʨʤʫʣʫ 

(7.24), ʥʘʙʣʠʞʝʥʠʡ ʨʦʟʚó̫ ʟʦʢ (7.21) ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ ʚ ʪʘʢʦʤʫ ʚʠʛʣʷʜʽ  

                                 

() ( ){

( ) ( ) ( )

2 2

1

2
2 2 2 2

0 2 .
8

ʦ

T z

T
T z T z

u r u J r k k

Bk
r M u J r k k J r k k

J

J
m

= - +

ûè ø+ - - -üé ùê úý

           (7.25) 

ʊʝʧʝʨ ʩʣʽʜ ʧʝʨʝʪʚʦʨʠʪʠ ʚʠʨʘʟ ( )M uJ . ʊʫʪ ʜʦʮʽʣʴʥʦ ʫ ʧʝʨʰʦʤʫ ʥʘʙʣʠ-

ʞʝʥʥʽ ʚʠʢʦʨʠʩʪʘʪʠ ʣʽʥʽʡʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʨʦʟʚó̫ ʟʢʫ (7.16) ʽ ʟʨʘʟʫ ʨʦʟʛʣʷʥʫʪʠ  

ʦʩʪʘʪʦʯʥʠʡ ʨʦʟʚôʷʟʦʢ ʫ ʚʠʛʣʷʜʽ ʜʚʦʭ ʥʘʙʣʠʞʝʥʴ 
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                        (7.26) 

ʈʦʟʧʠʰʝʤʦ ʦʢʨʝʤʦ ( ) ( )
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         (7.27) 

ʆʩʪʘʪʦʯʥʠʡ ʨʦʟʚóʷʟʦʢ (7.26) ʫ ʚʠʛʣʷʜʽ ʜʚʦʭ ʥʘʙʣʠʞʝʥʴ ï ʣʽʥʽʡʥʦʛʦ (ʧʝʨʰʦʛʦ) 

ʽ ʜʨʫʛʦʛʦ (ʧʝʚʥʦʾ ʥʝʣʽʥʽʡʥʦʾ ʜʦʙʘʚʢʠ) ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ (7.27)  ï ʤʘʻ ʚʠʛʣʷʜ  
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  (7.28) 

ɿ ʪʦʯʢʠ ʟʦʨʫ ʤʝʭʘʥʽʢʠ ʭʚʠʣʴ, ʥʘʷʚʥʽʩʪʴ ʜʨʫʛʦʛʦ ʥʘʙʣʠʞʝʥʥʷ ʦʟʥʘʯʘʻ 

ʩʧʦʪʚʦʨʝʥʥʷ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʶ ʭʚʠʣʽ, ʪʦʤʫ ʱʦ ʚʧʣʠʚ ʥʝʣʽʥʽʡʥʦʾ ʜʦʙʘʚʢʠ 

ʟʙʣ̔ʴʰʫʻʪʴʩʷ ʟ ʚʽʜʩʪʘʥʥʶ ʧʦʰʠʨʝʥʥʷ ʭʚʠʣʽ (ʜʦʙʘʚʢʘ ʤʽʩʪʠʪʴ ʨʘʜʽʫʩ ʷʢ ʤʥʦʞ-

ʥʠʢ) .  

ɺ ʥʘʙʣʠʞʝʥʦʤʫ ʘʥʘʣʽʟʽ ʧʣʦʩʢʠʭ ʪʘ ʮʠʣʽʥʜʨʠʯʥʠʭ ʭʚʠʣʴ ʜʨʫʛʝ ʥʘʙʣʠ-

ʞʝʥʥʷ ʚʥʦʩʠʪʴ ʩʧʦʪʚʦʨʝʥʥʷ ʚ ʧʦʯʘʪʢʦʚʠʡ ʧʨʦʬʽʣʴ ʭʚʠʣʽ, ʪʦʤʫ ʱʦ ʚʧʣʠʚ ʥʝʣʽ-

ʥʽʡʥʦʾ ʜʦʙʘʚʢʠ ʟʙʽʣʴʰʫʻʪʴʩʷ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʚʽʜʩʪʘʥʽ, ʷʢʫ ʧʨʦʭʦʜʠʪʴ ʭʚʠʣʷ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ ʢʨʫʪʠʣʴʥʦʾ ʭʚʠʣʽ ʮʝ ʥʝ ʪʘʢ. ʊʫʪ ʚʽʜʙʫʚʘʶʪʴʩʷ ʜʚʘ 

ʚʠʜʠ ʩʧʦʪʚʦʨʝʥʥʷ. ʆʜʥʝ ʧʦʢʘʟʫʻ ʝʚʦʣʶʮʽʶ ʭʚʠʣʽ ʧʨʠ ʟʤʽʥʽ ʚʽʜʩʪʘʥʽ ʚʽʜ ʮʝʥ-

ʪʨʫ ʜʦ ʧʦʚʝʨʭʥʽ ʮʠʣʽʥʜʨʘ (ʜʦʙʘʚʢʘ ʤʽʩʪʠʪʴ  r  ʷʢ ʤʥʦʞʥʠʢ). ɼʨʫʛʝ ʩʧʦʪʚʦʨʝʥ-

ʥ ̫ʧʦʚóʷʟʘʥʝ ʟ ʪʠʤ, ʱʦ ʥʘ ʧʦʚʝʨʭʥʽ ʮʠʣʽʥʜʨʘ ʣʽʥʽʡʥʘ ʛʘʨʤʦʥʽʯʥʘ ʭʚʠʣʷ (ʧʝʨʰʘ 

ʛʘʨʤʦʥʽʢʘ) ʦʪʨʠʤʫʻ ʧʦʩʪʽʡʥʫ ʜʦʙʘʚʢʫ ʫ ʚʠʛʣʷʜʽ ʪʨʝʪʴʦʾ ʛʘʨʤʦʥʽʢʠ, ʪʦʙʪʦ, ʭʚʠ-

ʣʷ ʩʧʦʪʚʦʨʶʻʪʴʩʷ ʜʦ ʚʠʛʣʷʜʫ ʤʦʜʫʣʴʦʚʘʥʦʾ ʭʚʠʣʽ, ʘʣʝ ʮʷ ʜʦʙʘʚʢʘ ʥʝ ʟʤʽʥʶ-

ʻʪʴʩʷ ʟ ʚʽʜʩʪʘʥʥʶ ʧʦʰʠʨʝʥʥʷ ʭʚʠʣʽ ʚ ʦʩʴʦʚʦʤʫ ʥʘʧʨʷʤʢʫ. ʄʦʞʥʘ ʚʚʘʞʘʪʠ, 

ʱʦ ʨʝʘʣʽʟʦʚʘʥʠʡ ʥʘʙʣʠʞʝʥʠʡ ʧʽʜʭʽʜ ʥʝ ʦʧʠʩʫʻ ʝʚʦʣʶʮʽʶ ʭʚʠʣʽ, ʘ ʣʠʰʝ ʦʜʥʦ-

ʤʦʤʝʥʪʥʦ ʧʝʨʝʚʦʜʠʪʴ ʛʘʨʤʦʥʽʯʥʫ ʭʚʠʣʶ ʫ ʤʦʜʫʣʴʦʚʘʥʫ ʭʚʠʣʶ. ʇʦʩʪʫʧʦʚʦʛʦ 

ʧʝʨʝʭʦʜʫ ʧʝʨʰʦʾ ʛʘʨʤʦʥʽʢʠ ʫ ʪʨʝʪʶ ʮʝʡ ʧʽʜʭʽʜ ʥʝ ʦʧʠʩʫʻ. 

ʆʜʥʘʢ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʥʘʙʣʠʞʝʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ (7.28) ʨʝʛʫʣʶʻʪʴʩʷ 

ʧʝʚʥʠʤʠ ʦʙʤʝʞʝʥʥʷʤʠ ï ʧʝʨʰ ʟʘ ʚʩʝ, ʮʝ ʦʙʤʝʞʝʥʥʷ ʥʘ ʧʨʦʬʽʣʴ ʭʚʠʣʽ (ʚʽʜʥʦ-

ʰʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʘʤʧʣʽʪʫʜʠ ʜʦ ʜʦʚʞʠʥʠ ʭʚʠʣʽ) ʪʘ ʥʘ ʚʽʜʩʪʘʥʴ ʧʦʰʠʨʝʥʥʷ 
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ʭʚʠʣʽ; ʢʨʽʤ ʪʦʛʦ, ʚ ʦʙʤʝʞʝʥʥʷ ʚʭʦʜʷʪʴ ʚʠʙʽʨ ʧʦʯʘʪʢʦʚʦʛʦ ʘʤʧʣʽʪʫʜʥʦʛʦ ʤʥʦ-

ʞʥʠʢʘ, ʯʘʩʪʦʪʠ ʭʚʠʣʽ ʽ ʤʘʪʝʨʽʘʣʫ. ʇʨʘʢʪʠʢʘ ʢʦʤʧóʶʪʝʨʥʦʛʦ ʘʥʘʣʽʟʫ ʝʚʦʣʶʮʽʾ 

ʭʚʠʣʽ ʧʦʢʘʟʫʻ, ʱʦ ʪʘʢʠʡ ʘʥʘʣʽʟ ʚʥʦʩʠʪʴ ʢʦʨʝʢʪʠʚʠ ʚ ʨʦʟʫʤʽʥʥʷ ʦʙʤʝʞʝʥʴ ʚ 

ʥʘʙʣʠʞʝʥʦʤʫ ʘʥʘʣʽʟʽ ʭʚʠʣʽ. 

 

7.1.4.  ɻʨʘʥʠʯʥʽ ʫʤʦʚʠ ʚ ʥʝʣʽʥʽʡʥʽʡ ʟʘʜʘʯʽ ʧʨʦ ʮʠʣʽʜʨʠʯʥʽ ʢʨʫʪʠʣʴʥʽ 

ʭʚʠʣʽ. 

      ʍʚʠʣʴʦʚʝ ʯʠʩʣʦ Zk ʽ ʰʚʠʜʢʽʩʪʴ ʭʚʠʣʽ ( )Z Zv kw=  ʚ ʥʝʣʽʥʽʡʥʽʡ ʟʘʜʘʯʽ ʧʨʦ 

ʢʨʫʪʠʣʴʥʽ ʭʚʠʣʽ ʣʦʛʽʯʥʦ ʚʠʟʥʘʯʠʪʠ, ʷʢ ʽ ʜʣʷ ʣʽʥʽʡʥʦʾ ʟʘʜʘʯʽ, ʟ ʜʦʜʘʪʢʦʚʦʾ 

ʫʤʦʚʠ ʚʽʜʩʫʪʥʦʩʪʽ ʥʘʧʨʫʞʝʥʴ ʥʘ ʙʽʯʥʽʡ ʧʦʚʝʨʭʥʽ ʮʠʣʽʥʜʨʘ 
or r=   

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

rr r rzr z t r z t r z tJs s s= = =.    (7.29) 

      ɼʘʣʽ ʩʣʽʜ ʚʠʨʘʭʫʚʘʪʠ ʥʘʧʨʫʞʝʥʥʷ ʟ (7.29) ʯʝʨʝʟ ʜʝʬʦʨʤʘʮʽʾ ʽ ʟʤʽʱʝʥʥʷ. 

ʌʦʨʤʫʣʘ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʥʘʧʨʫʞʝʥʥʷ rrs  ʯʝʨʝʟ ʟʤʽʱʝʥʥʷ ʥʝ ʧʦʢʘʟʘʥʘ 

ʥʠʞʯʝ ʟ ʪʠʭ ʤʽʨʢʫʚʘʥʴ, ʱʦ ʚ ʥʽʡ ʥʝʤʘʻ ʜʦʜʘʥʢʽʚ ʧʝʨʰʦʛʦ ʧʦʨʷʜʢʫ (ʣʽʥʽʡʥʠʭ 

ʜʦʜʘʥʢʽʚ) ʘʣʝ ʻ ʜʦʜʘʥʢʠ ʜʨʫʛʦʛʦ ʽ ʯʝʪʚʝʨʪʦʛʦ ʧʦʨʷʜʢʽʚ [70, 81, 87, 147, 150]. 

ʌʦʨʤʫʣʠ ʜʣʷ ʜʦʪʠʯʥʠʭ ʥʘʧʨʫʞʝʥʴ ʻ ʪʘʢʠʤʠ 

( )
3

,1 ,

1 1

12 2
r r

u
u A B u

r

J
J J Js m

å õ å õ
= + + + -æ ö æ ö
ç ÷ ç ÷

 

                        ( ) ( ) ( )
2 2 2

, , , ,

1 1

4 2
z r z r

u u
A B u B u u u

r r

J J
J J J J

å õ è ø
- - + +æ ö é ù
ç ÷ ê ú

                (7.30) 

  

( ) ( )

( ) ( ) ( ) ( )

2 3

, , , , , ,2 3

3 2 3 3

, , , , , , ,

1 1 1 1 1 1
2 2

12 12 6

1 1 1

2

rz r z z r z z

r z z r r z z

A u u A u u A u u u u u
r r r

B u u u u u u u u u
r r

J J J J J J J J J

J J J J J J J J J

s m m
å õ å õ å õ
= + + - - -æ ö æ ö æ ö
ç ÷ ç ÷ ç ÷

è øå õ å õ
+ - + -æ ö æ öé ù

ç ÷ ç ÷ê ú

(7.31) 

ʌʦʨʤʫʣʘ (7.30) ʚʢʣʶʯʘʻ ʣʽʥʽʡʥʫ ʯʘʩʪʠʥʫ, ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ ʣʽʥʽʡʥʦʤʫ ʢʣʘʩʠʯ-

ʥʦʤʫ ʧʽʜʭʦʜʫ, ʽ ʯʦʪʠʨʠ ʜʦʜʘʥʢʠ, ʷʢʽ ʻ ʢʫʙʽʯʥʦ ʥʝʣʽʥʽʡʥʠʤʠ. ʌʦʨʤʫʣʘ (7.31) 

ʚʢʣʶʯʘʻ ʜʚʘ ʜʦʜʘʥʢʠ ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ ʥʝʣʽʥʽʡʥʦʩʪʽ ʪʘ ʰʽʩʪʴ ʜʦʜʘʥʢʽʚ ʯʝʪʚʝʨ- 
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ʪʦʛʦ ʧʦʨʷʜʢʫ.  

ʊʦʤʫ ʚʩʽ ʪʨʠ ʥʘʧʨʫʞʝʥʥʷ ʥʘ ʧʦʚʝʨʭʥʽ ʮʠʣʽʥʜʨʘ ʚʢʣʶʯʘʶʪʴ ʥʝʣʽʥʽʡʥʽ 

ʜʦʜʘʥʢʠ ʽ ʥʝ ʤʦʞʥʘ ʦʜʥʦʯʘʩʥʦ ʧʨʠʨʽʚʥʷʪʠ ʜʦ ʥʫʣʷ, ʦʩʢʽʣʴʢʠ ʫ ʪʘʢʦʤʫ ʚʠʧʘʜ-

ʢʫ ʜʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʦʜʥʽʻʾ ʥʝʚʽʜʦʤʦʾ ʚʝʣʠʯʠʥʠ ï ʭʚʠʣʴʦʚʦʛʦ ʯʠʩʣʘ ï ʟʘʜʘʶʪʴ-

ʩʷ ʪʨʠ ʨʽʚʥʷʥʥʷ. ʊʦʜʽ ʟʘʜʘʯʘ ʩʪʘʻ ʧʝʨʝʦʟʥʘʯʝʥʦʶ. ʊʦʜʽ ʚʠʥʠʢʘʻ ʧʠʪʘʥʥʷ ʷʢ 

ʧʝʨʝʡʪʠ ʚʽʜ ʣʽʥʽʡʥʦʾ ʟʘʜʘʯʽ ʜʦ ʩʧʦʨʽʜʥʝʥʦʾ ʟ ʥʝʶ ʥʝʣʽʥʽʡʥʦʾ. ʋ ʣʽʥʽʡʥʽʡ ʧʦʩʪʘ-

ʥʦʚʮʽ ʚʠʡʰʣʦ ʧʨʘʚʠʣʴʥʦ, ʙʦ ʜʚʘ ʥʘʧʨʫʞʝʥʥʷ ʟ ʛʨʘʥʠʯʥʠʭ ʫʤʦʚ ʻ ʥʫʣʴʦʚʠʤʠ 

ʟʘʚʞʜʠ ʽ ʚʩʶʜʠ (ʥʝ ʣʠʰʝ ʥʘ ʛʨʘʥʠʯʥʽʡ ʧʦʚʝʨʭʥʽ ʮʠʣʽʥʜʨʘ). ʍʘʨʘʢʪʝʨʥʝ ʜʣʷ 

ʙʘʛʘʪʴʦʭ ʟʘʜʘʯ ʟʙʝʨʝʞʝʥʥʷ ʛʨʘʥʠʯʥʠʭ ʫʤʦʚ ʧʨʠ ʧʝʨʝʭʦʜʽ ʚʽʜ ʣʽʥʽʡʥʦʾ ʧʦʩʪʘ-

ʥʦʚʢʠ ʜʦ ʥʝʣʽʥʽʡʥʦʾ ʫ ʟʘʜʘʯʽ ʧʨʦ ʥʝʣʽʥʽʡʥʽ ʢʨʫʪʠʣʴʥʽ ʭʚʠʣʽ ʥʝ ʚʠʛʣʷʜʘʻ ʢʦʨʝʢ-

ʪʥʠʤ.  

ʊʦʤʫ ʧʦʪʨʽʙʥʦ ʟʙʝʨʝʛʪʠ ʚ ʛʨʘʥʠʯʥʠʭ ʫʤʦʚʘʭ ʥʝʣʽʥʽʡʥʦʾ ʟʘʜʘʯʽ ʦʜʥʫ 

ʛʨʘʥʠʯʥʫ ʫʤʦʚʫ, ʱʦʜʦ ʜʦʪʠʯʥʦʛʦ ʥʘʧʨʫʞʝʥʥʷ rJs , ʭʘʨʘʢʪʝʨʥʦʛʦ ʜʣʷ ʢʨʫʪʠʣʴ-

ʥʦʾ ʭʚʠʣʽ. ʉʘʤʝ ʮʷ ʫʤʦʚʘ ʫ ʣʽʥʽʡʥʽʡ ʧʦʩʪʘʥʦʚʮʽ ʪʨʘʥʩʬʦʨʤʫʻʪʴʩʷ ʚ ʪʨʘʥʩ-

ʮʝʥʜʝʥʪʥʝ ʨʽʚʥʷʥʥʷ ʜʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʭʚʠʣʴʦʚʦʛʦ ʯʠʩʣʘ. ʑʦʜʦ ʥʦʨʤʘʣʴʥʦʛʦ 

rrs  ʪʘ ʜʦʪʠʯʥʦʛʦ rzs  ʥʘʧʨʫʞʝʥʴ ʥʘ ʧʦʚʝʨʭʥʽ ʮʠʣʽʥʜʨʘ ʚ ʥʝʣʽʥʽʡʥʽʡ ʧʦʩʪʘʥʦʚ-

ʮʽ ʪʨʝʙʘ ʚʚʘʞʘʪʠ, ʱʦ ʚʦʥʠ ʥʝ ʙʫʜʫʪʴ ʥʫʣʴʦʚʠʤʠ ʽ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʚʞʜʠ 

ʟʥʘʡʜʝʥʽ ʧʨʠ ʚʽʜʦʤʦʤʫ ʭʚʠʣʴʦʚʦʤʫ ʯʠʩʣʽ. 

      ʅʘʛʘʜʘʻʤʦ ʚʽʜʦʤʠʡ ʫ ʥʝʣʽʥʽʡʥʽʡ ʪʝʦʨʽʾ ʧʨʫʞʥʦʩʪʽ ʬʘʢʪ, ʱʦ ʚ ʟʘʜʘʯʽ ʩʪʘ-

ʪʠʢʠ ʧʨʦ ʢʨʫʯʝʥʥʷ ʢʨʫʛʦʚʦʛʦ ʧʨʫʞʥʦʛʦ ʮʠʣʽʥʜʨʘ ʥʝʣʽʥʽʡʥʘ ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ 

ʦʧʠʩʫʻ ʧʦʷʚʫ ʥʦʨʤʘʣʴʥʦʛʦ ʥʘʧʨʫʞʝʥʥʷ rrs , ʷʢʝ ʣʠʰʝ ʥʝʣʽʥʽʡʥʦ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʢʫʪʘ ʟʘʢʨʫʯʫʚʘʥʥʷ ʷʢ ʦʩʥʦʚʥʦʛʦ ʢʽʥʝʤʘʪʠʯʥʦʛʦ ʧʘʨʘʤʝʪʨʫ ʟʘʜʘʯʽ.  

      ʊʘʢʠʤ ʯʠʥʦʤ, ʧʦʷʚʘ ʚ ʟʘʜʘʯʽ ʧʨʦ ʢʨʫʪʠʣʴʥʫ ʭʚʠʣʶ (ʟʘʜʘʯʽ ʜʠʥʘʤʽʢʠ) 

ʥʦʨʤʘʣʴʥʦʛʦ ʥʘʧʨʫʞʝʥʥʷ rrs , ʷʢʝ ʣʠʰʝ ʥʝʣʽʥʽʡʥʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʟʤʽʱʝʥʥʷ uJ  

ʷʢ ʦʩʥʦʚʥʦʛʦ ʢʽʥʝʤʘʪʠʯʥʦʛʦ ʧʘʨʘʤʝʪʨʫ ʟʘʜʘʯʽ, ʫʟʛʦʜʞʫʻʪʴʩʷ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʚʽʜʧʦʚʽʜʥʦʾ ʟʘʜʘʯʽ ʩʪʘʪʠʢʠ.  

      ɸʥʘʣʽʟ ʪʨʴʦʭ ʥʝʣʽʥʽʡʥʦʾʠʭ ʛʨʘʥʠʯʥʦʾʠʭ ʫʤʦʚʠ ʨʘʮʽʦʥʘʣʴʥʦ ʧʨʦʚʦʜʠʪʠ ʫ 

ʜʚʘ ʢʨʦʢʠ. ʉʧʦʯʘʪʢʫ ʥʝʣʽʥʽʡʥʠʤʠ ʜʦʜʘʥʢʘʤʠ ʚ ʫʤʦʚʘʭ ʤʦʞʥʘ ʟʥʝʭʪʫʚʘʪʠ, ʘ 

ʜʘʣʽ ʨʦʟʛʣʷʜʘʪʠ  ʧʦʚʥʽ  ʫʤʦʚʠ ʟ ʥʝʣʽʥʽʡʥʠʤʠ ʜʦʜʘʥʢʘʤʠ ʽ ʦʮʽʥʶʚʘʪʠ ʚʧʣʠʚ ʥʝ- 
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ʥʝʣʽʥʽʡʥʦʩʪʽ ʥʘ ʟʥʘʯʝʥʥʷ ʭʚʠʣʴʦʚʠʭ ʯʠʩʝʣ.  

ɼʦʩʪʫʧʥʠʤ ʩʧʦʩʦʙʦʤ ʪʘʢʦʾ ʦʮʽʥʢʠ ʻ ʯʠʩʣʦʚʝ ʤʦʜʝʣʶʚʘʥʥʷ ʜʣʷ ʤʘʪʝʨʽ-

ʘʣʽʚ, ʷʢʽ ʤʦʜʝʣʶʶʪʴʩʷ ʧʦʪʝʥʮʽʘʣʦʤ ʄʝʨʥʘʛʘʥʘ [107, 113, 118, 123, 127]. ɹʽʣʴ-

ʰʽʩʪʴ ʪʘʢʠʭ ʤʘʪʝʨʽʘʣʽʚ ʧʨʦʷʚʣʷʶʪʴ ʩʣʘʙʢʫ ʥʝʣʽʥʽʡʥʽʩʪʴ. ʊʦʤʫ ʩʣʽʜ ʦʯʽʢʫʚʘʪʠ 

ʚ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʽ ʩʣʘʙʢʠʡ ʚʧʣʠʚ ʥʝʣʽʥʽʡʥʦʩʪʽ. 

      ɿʚʘʞʘʶʯʠ ʥʘ ʪʝʦʨʝʪʠʯʥʫ ʩʢʣʘʜʥʽʩʪʴ ʚʨʘʭʫʚʘʥʥʷ ʥʝʣʽʥʽʡʥʦʾ ʛʨʘʥʠʯʥʦʾ 

ʫʤʦʚʠ ʜʣʷ ʥʘʧʨʫʞʝʥʥʷ rJs  , ʫ ʧʝʨʰʦʤʫ ʥʘʙʣʠʞʝʥʥʽ ʜʣʷ ʩʧʨʦʱʝʥʥʷ ʟʘʜʘʯʽ 

ʟʫʧʠʥʠʤʦʩʴ ʥʘ ʧʝʨʰʦʤʫ ʢʨʦʮʽ ʽ ʧʨʠʡʤʝʤʦ ʥʘʜʘʣʽ ʮʶ ʛʨʘʥʠʯʥʫ ʫʤʦʚʫ ʣʽʥʽʡ-

ʥʦʶ.  

ʆʪʞʝ ʜʘʣʽ ʨʦʟʛʣʷʜʘʻʤʦ ʛʨʘʥʠʯʥʫ ʫʤʦʚʫ (7.12) ʫ ʚʠʛʣʷʜʽ 

                                ( ) ( )2 2 2 2 2 2

0 12o o o

T z T z T zr k k J r k k J r k k- - = -.                (7.32) 

ʋʩʢʣʘʜʥʝʥʴ ʟ ʢʦʤʧʶʪʝʨʥʠʤ ʘʥʘʣʽʟʦʤ ʝʚʦʣʶʮʽʾ ʢʨʫʪʠʣʴʥʦʾ ʭʚʠʣʽ ʥʝ ʧʝʨʝʜʙʘ-

ʯʘʻʪʴʩʷ, ʦʩʢʽʣʴʢʠ ʬʫʥʢʮʽʾ ɹʝʩʩʝʣʷ ʚʙʫʜʦʚʘʥʽ ʚ ʙʽʣʴʰʽʩʪʴ ʢʦʤʦʶʪʝʨʥʠʭ ʧʘʢʝʪʽʚ 

(Mathematika). ʆʜʥʘʢ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʥʘʙʣʠʞʝʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ (7.32) 

ʨʝʛʫʣʶʻʪʴʩʷ ʧʝʚʥʠʤʠ ʦʙʤʝʞʝʥʥʷʤʠ ï ʧʝʨʰ ʟʘ ʚʩʝ, ʮʝ ʦʙʤʝʞʝʥʥʷ ʥʘ ʧʨʦʬʽʣʴ 

ʭʚʠʣʽ (ʚʽʜʥʦʰʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʘʤʧʣʽʪʫʜʠ ʜʦ ʜʦʚʞʠʥʠ) ʪʘ ʥʘ ʚʽʜʩʪʘʥʴ 

ʧʦʰʠʨʝʥʥʷ ʭʚʠʣʽ. ʂʦʤʧóʶʪʝʨʥʠʡ ʘʥʘʣʽʟ ʝʚʦʣʶʮʽʾ ʭʚʠʣʽ ʧʦʢʘʟʫʻ, ʱʦ ʪʘʢʠʡ 

ʘʥʘʣʽʟ ʚʥʦʩʠʪʴ ʢʦʨʝʢʪʠʚʠ ʚ ʨʦʟʫʤʽʥʥʷ ʦʙʤʝʞʝʥʴ ʚ ʥʘʙʣʠʞʝʥʦʤʫ ʘʥʘʣʽʟʽ ʭʚʠʣʽ. 

 

7.2. ʂʦʤʧʶʪʝʨʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʩʧʦʪʚʦʨʝʥʥʷ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʷ      

ʮʠʣʽʜʨʠʯʥʦʾ ʢʨʫʪʠʣʴʥʦʾ ʭʚʠʣʽ  

 

      7.2.1. ɺʣʘʩʪʠʚʦʩʪʽ ʤʘʪʝʨʽʘʣʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʘʥʽ ʧʨʠ ʯʠʩʣʦʚʦʤʫ ʘʥʘʣʽʟʽ 

ɺʠʙʝʨʝʤʦ ʪʨʠ ʤʘʪʝʨʽʘʣʠ, ʜʣʷ ʷʢʠʭ ʚʽʜʦʤʽ ʚʩʽ ʥʝʦʙʭʽʜʥʽ ʧʨʫʞʥʽ ʢʦʥʩʪʘʥ 

ʪʠ ʤʦʜʝʣʽ ʄʝʨʥʘʛʘʥʘ ʽ ʷʢʽ ʜʦʙʨʝ ʦʧʠʩʫʶʪʴʩʷ ʮʽʻʶ ʤʦʜʝʣʣʶ ʷʢ ʧʨʠ ʤʘʣʠʭ, ʪʘʢ 

ʽ ʧʦʤʽʨʥʠʭ ʜʝʬʦʨʤʘʮʽʷʭ ʟ ʥʘʩʪʫʧʥʠʤʠ ʤʝʭʘʥʽʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ (ʩʠʩʪʝʤʘ 

ʉɯ) [8, 16, 21, 67, 68]: 

ʉʪʘʣʴ 11ï
40,156 10r= Ö ; 

100,043 10 ;m= Ö  
1015,24 10B=- Ö; 
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ʉʪʘʣʴ 22ï
40,357 10r= Ö ;

100,114 10 ;m= Ö
103,84 10B=- Ö ; 

ʉʪʘʣʴ 23 ï
40,535 10r= Ö ; 

100,263 10 ;m= Ö
101,435 10B=- Ö;  

ʅʘ ʧʝʨʰʦʤʫ ʢʨʦʮʽ ʘʥʘʣʽʟʫ ʟʥʘʡʜʝʤʦ ʟʥʘʯʝʥʥʷ ʧʝʨʰʦʛʦ ʢʦʨʝʥʷ ʪʨʘʥʩ-

ʮʝʥʜʝʥʪʥʦʛʦ ʨʽʚʥʷʥʥʷ (7.32). ɼʣʷ ʮʴʦʛʦ ʧʦʪʨʽʙʥʦ ʟʥʘʡʪʠ ʭʚʠʣʴʦʚʝ ʯʠʩʣʦ ʜʣʷ 

ʧʦʧʝʨʝʯʥʦʾ ʭʚʠʣʽ ʜʣʷ ʢʦʞʥʦʛʦ ʽʟ ʟʥʘʯʝʥʴ ʧʘʨʘʤʝʪʨʽʚ ʤʘʪʝʨʽʘʣʽʚ: 

 190,47ʊk =  1/ʤ (ʩʪʘʣʴ 11),  

176,96ʊk =  1/ʤ (ʩʪʘʣʴ 22),  

142,02ʊk =  1/ʤ (ʩʪʘʣʴ 23).  

ɼʘʣʽ ʧʦʪʨʽʙʥʦ ʟʘʜʘʪʠ ʯʘʩʪʦʪʫ ʧʦʰʠʨʝʥʥʷ ʭʚʠʣʽ 
21 10w= Ö ɻʮ  ʪʘ ʨʘʜʽʫʩ 

ʮʠʣʽʥʜʨʘ 0,01ʦr = ʤ. 

 

7.2.2.  ʏʠʩʣʦʚʠʡ ʘʥʘʣʽʟ ʮʠʣʽʜʨʠʯʥʦʾ ʢʨʫʪʠʣʴʥʦʾ ʭʚʠʣʽ (ʟʘʩʪʦʩʦʚʘʥʦ ʤʝʪʦʜ 

ʦʙʤʝʞʝʥʥʷ ʥʘ ʥʝʣʽʥʽʡʥʫ ʰʚʠʜʢʽʩʪʴ ʭʚʠʣʽ) 

ʗʢʱʦ ʟʘʜʘʪʠ ʧʦʯʘʪʢʦʚʫ ʘʤʧʣʽʪʫʜʫ ʭʚʠʣʽ, 35 10ʦu -= ³ ʤ. ʪʦ ʜʘʣʽ ʤʦʞʥʘ 

ʙʫʜʫʚʘʪʠ ʛʨʘʬʽʢʠ ʟʘʣʝʞʥʦʩʪʽ ʘʤʧʣʽʪʫʜʠ ʭʚʠʣʽ ʷʢ ʚ ʩʝʨʝʜʠʥʽ ʮʠʣʽʥʜʨʘ ʪʘʢ ʽ ʥʘ 

ʧʦʚʝʨʭʥʽ ʮʠʣʽʥʜʨʘ. ʇʨʠ ʮʴʦʤʫ ʤʘʪʝʨʽʘʣ, ʯʘʩʪʦʪʘ ʭʚʠʣʽ ʽ ʨʘʜʽʫʩ ʮʠʣʽʥʜʨʘ ʚʞʝ 

ʚʠʙʨʘʥʽ. 

ʆʪʨʠʤʘʥʽ ʚʘʨʽʘʥʪʠ ʥʦʚʠʭ ʥʝʣʽʥʽʡʥʠʭ ʭʚʠʣʴʦʚʠʭ ʨʽʚʥʷʥʴ, ʤʽʩʪʷʪʴ ʢʨʽʤ 

ʣʽʥʽʡʥʠʭ ʢʚʘʜʨʘʪʠʯʥʽ ʽ ʢʫʙʽʯʥʦ ʥʝʣʽʥʽʡʥʽ ʜʦʜʘʥʢʠ. ɺʽʜʤʽʥʥʽʩʪʴ ʤʽʞ ʚʘʨʽʘʥʪʘ- 

ʤʠ ʧʦʣʷʛʘʻ ʫ ʨʽʟʥʦʤʫ ʚʨʘʭʫʚʘʥʥʽ ʥʝʣʽʥʽʡʥʠʭ ʜʦʜʘʥʢʽʚ ʚ ʭʚʠʣʴʦʚʦʤʫ ʨʽʚʥʷʥʥʽ.  

ɿʘʣʝʞʥʽʩʪʴ ʘʤʧʣʽʪʫʜʠ ʭʚʠʣʽ ʚʽʜ ʨʘʜʽʫʩʘ ʮʠʣʽʥʜʨʘ ʚʩʝʨʝʜʠʥʽ ʮʠʣʽʥʜʨʘ (1-

ʰʝ ʥʘʙʣʠʞʝʥʥʷ) 

                              ( ) ( )2 2

( ) 1, ,in ʦ

lin T zu r z t u J r k kJ = -                                (7.33) 

ɿʘʣʝʞʥʽʩʪʴ ʘʤʧʣʽʪʫʜʠ ʭʚʠʣʽ ʚʽʜ ʨʘʜʽʫʩʘ ʮʠʣʽʥʜʨʘ ʚʩʝʨʝʜʠʥʽ ʮʠʣʽʥʜʨʠʯ-

ʥʦʛʦ ʪʽʣʘ (2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ) 

 ( )( ) ( ) ( )
2

3
2 2 2 2

( ) 0 2, ,
8

in o T
Nʦnlin T z T z

Bk
u r z t u r J r k k J r k kJ

m
è ø= - - - ³
é ùê ú

          (7.34) 
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( )
( ) ( )

( ) ( )( ) ( )

( ) ( )

2 2 2
2 2 2 2

0 2

2 2

2 2 2 2 2 2

0 2 1

2
2 2 2

12

4

2

2

T z

T z T z

T z

T z T z T z

z T z

k k
J r k k J r k k

k k
J r k k J r k k J r k k

r

k J r k k
r

ë -î è ø³ - - - +ì é ùê úîí

- è ø+ - - - - +
é ùê ú

ûå õè ø+ - - üæ öé ùê úç ÷ ý

 

ɿʘʣʝʞʥʽʩʪʴ ʘʤʧʣʽʪʫʜʠ ʭʚʠʣʽ ʚʽʜ ʨʘʜʽʫʩʘ ʮʠʣʽʥʜʨʘ ʚʩʝʨʝʜʠʥʽ ʮʠʣʽʥʜʨʘ (1-

ʰʝ+2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ) 

 

( ) ( )( ) ( ) ( )

( )
( ) ( )

( ) ( )( ) ( )

( ) ( )

2
3

2 2 2 2 2 2

( ) 1 0 2

2 2 2
2 2 2 2

0 2

2 2

2 2 2 2 2 2

0 2 1

2
2 2 2

12

, ,
8

4

2

2

in ʦ o T
lin Nʦnlin T z T z T z

T z

T z T z

T z

T z T z T z

z T z

Bk
u r z t u J r k k u r J r k k J r k k

k k
J r k k J r k k

k k
J r k k J r k k J r k k

r

k J r k k
r

J
m

+
è ø= - + - - - ³
é ùê ú

ë -î è ø³ - - - +ì é ùê úîí

- è ø+ - - - - +
é ùê ú

ûå õè ø+ - - üæ öé ùê úç ÷ ý

(7.35) 

ɿʘʣʝʞʥʽʩʪʴ ʘʤʧʣʽʪʫʜʠ ʭʚʠʣʽ ʚʽʜ ʢʦʦʨʜʠʥʘʪʠ ʪʘ ʨʘʜʽʫʩʘ ʮʠʣʽʥʜʨʘ ʧʨʠ 

ʨʫʩʽ ʭʚʠʣʽ ʚʟʜʦʚʞ ʧʦʚʝʨʭʥʽ ʮʠʣʽʥʜʨʘ (1-ʰʝ ʥʘʙʣʠʞʝʥʥʷ)  

                                  ( ) ( ) ( )2 2

( ) 1, , zi k z text ʦ ʦ ʦ

lin T zu r z t u e J r k k
w

J

-
= - .                       (7.36) 

ɿʘʣʝʞʥʽʩʪʴ ʘʤʧʣʽʪʫʜʠ ʭʚʠʣʽ ʚʽʜ ʢʦʦʨʜʠʥʘʪʠ ʪʘ ʨʘʜʽʫʩʘ ʮʠʣʽʥʜʨʘ ʜʨʫʛʠʡ 

ʥʝʣʽʥʽʡʥʠʡ ʜʦʜʘʥʦʢ (2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ)  

     

( )( ) ( ) ( ) ( )

( )
( ) ( )

( ) ( )( ) ( )

( )
( ) ( )

2
3 3 2 2 2 2

( ) 0 2

2 2 2
2 2 2 2

0 2

2 2

2 2 2 2 2 2

0 2 1

2 2 2

12

, ,
8

4

2

2

zi k z text ʦ o ʦ ʦ ʦT
Nonlin T z T z

T z ʦ ʦ

T z T z

ʦ ʦ ʦT z

T z T z T zʦ

ʦ

z T z
ʦ

Bk
u r z t u e r J r k k J r k k

k k
J r k k J r k k

k k
J r k k J r k k J r k k

r

k J r k k
r

w

J
m

- è ø= - - - ³
é ùê ú

ë -î è ø³ - - - +ì é ùê úîí

- è ø+ - - - - +
é ùê ú

å õ
è øæ ö+ - -
éêæ ö

ç ÷

2ûî
üùúîý

(7.37)         

ɿʘʣʝʞʥʽʩʪʴ ʘʤʧʣʽʪʫʜʠ ʭʚʠʣʽ ʚʽʜ ʬʘʟʦʚʦʾ ʟʤʽʥʥʦʾ ʧʨʠ ʨʫʩʽ ʭʚʠʣʽ ʚʟʜʦʚʞ ʦʩʽ  
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ʮʠʣʽʥʜʨʘ (ʥʘ ʧʦʚʝʨʭʥʽ ʮʠʣʽʥʜʨʘ) ʟʥʘʭʦʜʠʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ (7.28) 

            

( ) ( ) ( )

( ) ( ) ( ) ( )

( )
( ) ( )

( ) ( )( ) ( )

( )

2 2

( ) 1

2
3 3 2 2 2 2

0 2

2 2 2
2 2 2 2

0 2

2 2

2 2 2 2 2 2

0 2 1

, ,

8

4

2

2

z

z

i k z text ʦ ʦ ʦ

lin Nʦnlin T z

i k z to ʦ ʦ ʦT
T z T z

T z ʦ ʦ

T z T z

ʦ ʦ ʦT z

T z T z T zʦ

ʦ

u r z t u e J r k k

Bk
u e r J r k k J r k k

k k
J r k k J r k k

k k
J r k k J r k k J r k k

r

r

w

J

w

m

-

+

-

= - +

è ø+ - - - ³
é ùê ú

ë -î è ø³ - - - +ì é ùê úîí

- è ø+ - - - - +
é ùê ú

+ ( ) ( )
2

2 2 2

12

ʦ

z T zk J r k k

ûå õ
îè øæ ö- - üé ùê úæ ö îç ÷ ý

 

ɿ ʚʠʱʝ ʟʘʟʥʘʯʝʥʦʾ ʬʦʨʤʫʣʠ ʩʣʽʜʫʻ, ʱʦ ʧʝʨʰʠʡ ʜʦʜʘʥʦʢ ʚʽʜʧʦʚʽʜʘʻ ʧʝʨʰʦʤʫ 

ʥʘʙʣʠʞʝʥʥʶ (ʧʝʨʰʽʾ ʛʘʨʤʦʥʽʮʽ), ʜʨʫʛʠʡ ʜʦʜʘʥʦʢ ʚʽʜʧʦʚʽʜʘʻ ʜʨʫʛʦʤʫ ʥʘʙʣʠ-

ʞʝʥʥʶ ʘʣʝ ʪʨʝʪʽʡ ʛʘʨʤʦʥʽʮʽ.  

ɿʘ ʬʦʨʤʫʣʘʤʠ  (7.33) (1-ʰʝ ʥʘʙʣʠʞʝʥʥʷ in), (7.34) (2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ in)  

(7.35) (1-ʰʝ+2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ in) (7.36) (1-ʰʝ ʥʘʙʣʠʞʝʥʥʷ ext), (7.37) (2-ʛʝ 

ʥʘʙʣʠʞʝʥʥʷ ext)  (7.28) (1-ʰʝ+2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ ext)  ʧʦʙʫʜʦʚʘʥʽ ʜʚʦʚʠʤʽʨʥʽ 

ʛʨʘʬʽʢʠ. ɺʩʴʦʛʦ ʨʦʟʛʣʷʥʫʪʦ 3 ʥʘʙʦʨʠ (3 ʤʘʪʝʨʽʘʣʠ), ʜʣʷ ʦʜʥʦʛʦ ʚʘʨʽʘʥʪʫ 

ʯʘʩʪʦʪʠ ʧʦʰʠʨʝʥʥʷ ʭʚʠʣʽ ʪʘ ʧʦʯʘʪʢʦʚʦʾ ʤʘʢʩʠʤʘʣʴʥʦʾ ʘʤʧʣʽʪʫʜʠ. ʂʦʞʝʥ 

ʥʘʙʽʨ ʚʢʣʶʯʘʻ ʛʨʘʬʽʢʠ ʟ ʦʜʥʠʤ ʧʨʦʬʽʣʝʤ. ʋ ʢʦʞʥʦʤʫ ʥʘʙʦʨʽ ʧʝʨʰʽ ʪʨʠ 

ʛʨʘʬʽʢʘ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʤʽʥʽ ʘʤʧʣʽʪʫʜʠ ʭʚʠʣʽ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʘʜʽʫʩʘ ʧʨʠ ʨʫʩʽ 

ʭʚʠʣʽ ʚʩʝʨʝʜʠʥʽ ʮʠʣʽʥʜʨʘ. ʇʝʨʰʠʡ ʛʨʘʬʽʢ ʜʣʷ ʦʢʨʝʤʦ ʚʟʷʪʦʛʦ ʧʝʨʰʦʛʦ 

ʥʘʙʣʠʞʝʥʥʷ ʜʨʫʛʠʡ ʜʣʷ ʦʢʨʝʤʦ ʚʟʷʪʦʛʦ ʜʨʫʛʦʛʦ ʥʝʣʽʥʽʡʥʦʛʦ ʥʘʙʣʠʞʝʥʥʷ, ʘ 

ʪʨʝʪʽʡ ʛʨʘʬʽʢ ʚʽʜʧʦʚʽʜʘʻ ʜʣʷ ʣʽʥʽʡʥʦʛʦ ʪʘ ʥʝʣʽʥʽʡʥʦʛʦ ʥʘʙʣʠʞʝʥʥʷ ʨʘʟʦʤ. 

ʏʝʪʚʝʨʪʠʡ, ʧôʷʪʠʡ ʪʘ ʰʦʩʪʠʡ ʛʨʘʬʽʢ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʤʽʥʽ ʘʤʧʣʽʪʫʜʠ ʭʚʠʣʽ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʦʦʨʜʠʥʘʪʠ ʟʤʽʱʝʥʥʷ ʧʨʠ ʧʦʰʠʨʝʥʥʽ ʭʚʠʣʽ ʚʟʜʦʚʞ ʦʩʽ 

ʧʦʚʝʨʭʥʽ ʮʠʣʽʥʜʨʘ. ʏʝʪʚʝʨʪʠʡ ʪʘ ʧôʷʪʠʡ ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʝʨʰʦʤʫ ʪʘ ʚʽʜʧʦʚʽʜʥʦ 

ʥʝʣʽʥʽʡʥʦʤʫ ʜʨʫʛʦʤʫ ʥʘʙʣʠʞʝʥʥʶ, ʘ ʰʦʩʪʠʡ ʛʨʘʬʽʢ ʚʽʜʧʦʚʽʜʘʻ ʧʝʨʰʦʤʫ ʪʘ 

ʜʨʫʛʦʤʫ (ʥʝʣʽʥʽʡʥʦʤʫ) ʥʘʙʣʠʞʝʥʥʶ ʨʘʟʦʤ.  
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ɼʘʣʽ ʯʠʩʝʣʴʥʦ ʘʥʘʣʽʟʫʶʪʴʩʷ ʬʦʨʤʫʣʠ (7.33), (7.34), (7.35), (7.36), (7.37) 

ʪʘ (7.28)  ʜʣʷ ʭʚʠʣʽ ʚ ʜʦʚʽʣʴʥʠʡ ʤʦʤʝʥʪ ʯʘʩʫ, ʱʦ ʦʪʨʠʤʘʥʽ ʟʘ ʤʝʪʦʜʦʤ 2. 

ɻʨʘʬʽʢʠ ʧʦʙʫʜʦʚʘʥʽ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʝʚʦʣʶʮʽʷ ʭʚʠʣʽ ʙʫʣʘ ʩʧʦʩʪʝʨʝʞʫʚʘʥʘ 

ʜʦʩʠʪʴ ʥʘʛʣʷʜʥʦ ʽ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʚʧʣʠʚ ʢʦʞʥʦʛʦ ʥʘʙʣʠʞʝʥʥʷ ʦʢʨʝʤʦ ʪʘ ʚʧʣʠʚ 

ʜʚʦʭ ʥʘʙʣʠʞʝʥʴ ʨʘʟʦʤ ʥʘ ʧʦʯʘʪʢʦʚʠʡ ʧʨʦʬʽʣʴ ʭʚʠʣʽ.  

ʅʘ ʚʩʽʭ ʨʠʩ. 7.1.1-7.1.6 ʥʘʚʝʜʝʥʦ ʛʨʘʬʽʢʠ ʜʣʷ ʚʘʨʽʘʥʪʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 

ʤʘʪʝʨʽʘʣʫ  ʩʪʘʣʴ 11 ʽ ʪʘʢʠʤ ʟʥʘʯʝʥʥʷʤ ʧʘʨʘʤʝʪʨʽʚ: ʘʤʧʣʽʪʫʜʘ 35 10ou -= Ö ʤ. ʪʘ 

ʯʘʩʪʦʪʘ ʧʦʰʠʨʝʥʥʷ ʭʚʠʣʽ 
21 10w= Ö ɻʮ. 

 
ʈʠʩ.7.1. ɸʤʧʣʽʪʫʜʘ ʭʚʠʣʽ ʚʩʝʨʝʜʠʥʽ ʮʠʣʽʥʜʨʘ, ʬʦʨʤʫʣʘ (7.33) (1-ʰʝ 

ʥʘʙʣʠʞʝʥʥʷ) 

 
ʈʠʩ. 7.2. ɸʤʧʣʽʪʫʜʘ ʭʚʠʣʽ ʚʩʝʨʝʜʠʥʽ ʮʠʣʽʥʜʨʘ ʬʦʨʤʫʣʘ (7.34) (2-ʛʝ 

ʥʘʙʣʠʞʝʥʥʷ) 

 
ʈʠʩ. 7.3. ɸʤʧʣʽʪʫʜʘ ʭʚʠʣʽ ʚʩʝʨʝʜʠʥʽ ʮʠʣʽʥʜʨʘ ʬʦʨʤʫʣʘ (7.35) (1-ʰʝ+2-ʛʝ 

ʥʘʙʣʠʞʝʥʥʷ) 
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ʈʠʩ. 7.4. ʍʚʠʣʷ ʥʘ ʧʦʚʝʨʭʥʽ ʮʠʣʽʥʜʨʘ ʚʽʜʧʦʚʽʜʘʻ ʬʦʨʤʫʣʽ (7.36) (1-ʰʝ 

ʥʘʙʣʠʞʝʥʥʷ) 

 
ʈʠʩ. 7.5. ʍʚʠʣʷ ʥʘ ʧʦʚʝʨʭʥʽ ʮʠʣʽʥʜʨʘ ʚʽʜʧʦʚʽʜʘʻ ʬʦʨʤʫʣʽ (7.37) (2-ʛʝ 

ʥʘʙʣʠʞʝʥʥʷ) 

 
ʈʠʩ. 7.6. ʍʚʠʣʷ ʥʘ ʧʦʚʝʨʭʥʽ ʮʠʣʽʥʜʨʘ ʚʽʜʧʦʚʽʜʘʻ ʬʦʨʤʫʣʽ (7.28) (1-ʰʝ+2-ʛʝ 

ʥʘʙʣʠʞʝʥʥʷ) 

ʈʠʩ. 7.7-7.12 ʥʘʚʝʜʝʥʦ ʛʨʘʬʽʢʠ ʜʣʷ ʚʘʨʽʘʥʪʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʤʘʪʝʨʽʘʣʫ  

ʩʪʘʣʴ 22 ʽ ʪʘʢʠʤ ʟʥʘʯʝʥʥʷʤ ʧʘʨʘʤʝʪʨʽʚ: ʘʤʧʣʽʪʫʜʘ 35 10ou -= Ö ʤ. ʪʘ ʯʘʩʪʦʪʘ 

ʧʦʰʠʨʝʥʥʷ ʭʚʠʣʽ 
21 10w= Ö ɻʮ. 
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ʈʠʩ. 7.7. ɸʤʧʣʽʪʫʜʘ ʭʚʠʣʽ ʚʩʝʨʝʜʠʥʽ ʮʠʣʽʥʜʨʘ ʬʦʨʤʫʣʘ (7.33) (1-ʰʝ 

ʥʘʙʣʠʞʝʥʥʷ) 

 
ʈʠʩ. 7.8. ɸʤʧʣʽʪʫʜʘ ʭʚʠʣʽ ʚʩʝʨʝʜʠʥʽ ʮʠʣʽʥʜʨʘ ʬʦʨʤʫʣʘ (7.34) (2-ʛʝ 

ʥʘʙʣʠʞʝʥʥʷ) 

 
ʈʠʩ. 7.9. ɸʤʧʣʽʪʫʜʘ ʭʚʠʣʽ ʚʩʝʨʝʜʠʥʽ ʮʠʣʽʥʜʨʘ ʬʦʨʤʫʣʘ (7.35) (1-ʰʝ+2-ʛʝ 

ʥʘʙʣʠʞʝʥʥʷ) 

 
ʈʠʩ. 7.10. ʍʚʠʣʷ ʥʘ ʧʦʚʝʨʭʥʽ ʮʠʣʽʥʜʨʘ ʚʽʜʧʦʚʽʜʘʻ ʬʦʨʤʫʣʽ (7.36) (1-ʰʝ 

ʥʘʙʣʠʞʝʥʥʷ) 



240 

 

ʈʠʩ. 7.11. ʍʚʠʣʷ ʥʘ ʧʦʚʝʨʭʥʽ ʮʠʣʽʥʜʨʘ ʚʽʜʧʦʚʽʜʘʻ ʬʦʨʤʫʣʽ (7.37) (2-ʛʝ 

ʥʘʙʣʠʞʝʥʥʷ) 

 

ʈʠʩ. 7.12. ʍʚʠʣʷ ʥʘ ʧʦʚʝʨʭʥʽ ʮʠʣʽʥʜʨʘ ʚʽʜʧʦʚʽʜʘʻ ʬʦʨʤʫʣʽ (7.28) (1-ʰʝ+2-

ʛʝ ʥʘʙʣʠʞʝʥʥʷ) 

 ʈʠʩ. 7.13-7.18 ʥʘʚʝʜʝʥʦ ʛʨʘʬʽʢʠ ʜʣʷ ʚʘʨʽʘʥʪʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʤʘʪʝʨʽʘʣʫ  

ʩʪʘʣʴ 23 ʽ ʪʘʢʠʤ ʟʥʘʯʝʥʥʷʤ ʧʘʨʘʤʝʪʨʽʚ: ʘʤʧʣʽʪʫʜʘ 35 10ou -= Ö ʤ. ʪʘ ʯʘʩʪʦʪʘ 

ʧʦhʠʨʝʥʥʷ ʭʚʠʣʽ 
21 10w= Ö ɻʮ. 

 
ʈʠʩ. 7.13. ɸʤʧʣʽʪʫʜʘ ʭʚʠʣʽ ʚʩʝʨʝʜʠʥʽ ʮʠʣʽʥʜʨʘ ʬʦʨʤʫʣʘ (7.33) (1-ʰʝ 

ʥʘʙʣʠʞʝʥʥʷ) 
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ʈʠʩ. 7.14. ɸʤʧʣʽʪʫʜʘ ʭʚʠʣʽ ʚʩʝʨʝʜʠʥʽ ʮʠʣʽʥʜʨʘ ʬʦʨʤʫʣʘ (7.34) (2-ʛʝ 

ʥʘʙʣʠʞʝʥʥʷ) 

 
ʈʠʩ. 7.15. ɸʤʧʣʽʪʫʜʘ ʭʚʠʣʽ ʚʩʝʨʝʜʠʥʽ ʮʠʣʽʥʜʨʘ ʬʦʨʤʫʣʘ (7.35) (1-ʰʝ+2-ʛʝ 

ʥʘʙʣʠʞʝʥʥʷ)    

 
ʈʠʩ. 7.16. ʍʚʠʣʷ ʥʘ ʧʦʚʝʨʭʥʽ ʮʠʣʽʥʜʨʘ ʚʽʜʧʦʚʽʜʘʻ ʬʦʨʤʫʣʽ (7.36) (1-ʰʝ 

ʥʘʙʣʠʞʝʥʥʷ) 

 
ʈʠʩ. 7.17. ʍʚʠʣʷ ʥʘ ʧʦʚʝʨʭʥʽ ʮʠʣʽʥʜʨʘ ʚʽʜʧʦʚʽʜʘʻ ʬʦʨʤʫʣʽ (7.37) (2-ʛʝ 

ʥʘʙʣʠʞʝʥʥʷ) 
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ʈʠʩ. 7.18. ʍʚʠʣʷ ʥʘ ʧʦʚʝʨʭʥʽ ʮʠʣʽʥʜʨʘ ʚʽʜʧʦʚʽʜʘʻ ʬʦʨʤʫʣʽ (7.28) (1-ʰʝ+2-

ʛʝ ʥʘʙʣʠʞʝʥʥʷ) 

ɿ (ʨʠʩ. 7.1, 7.7, 7.13) ʚʠʧʣʠʚʘʻ, ʱʦ ʭʚʠʣʷ (ʧʝʨʰʘ ʤʦʜʘ) ʻ ʛʘʨʤʦʥʽʯʥʦʶ ʟ 

ʯʘʩʪʦʪʦʶ ʧʝʨʰʦʾ ʛʘʨʤʦʥʽʢʠ, ʦʜʥʘʢ ʤʘʢʩʠʤʘʣʴʥʘ ʘʤʧʣʽʪʫʜʘ ʭʚʠʣʽ ʩʫʪʪʻʚʦ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʠʙʦʨʫ ʧʘʨʘʤʝʪʨʽʚ ʟʘʜʘʯʽ ï ʯʘʩʪʦʪʠ ʭʚʠʣʽ, ʧʘʨʘʤʝʪʨʽʚ ʤʘʪʝʨʽʘʣʫ 

ʪʘ ʨʘʜʽʫʩʘ ʮʠʣʽʥʜʨʘ. ɿʘʣʝʞʥʽʩʪʴ ʘʤʧʣʽʪʫʜʠ ʚʽʜ ʬʫʥʢʮʽʾ ɹʝʩʩʝʣʷ  ʧʨʠʟʚʦʜʠʪʴ, 

ʧʨʠ ʧʝʚʥʦʤʫ ʚʠʙʦʨʽ ʧʘʨʘʤʝʪʨʽʚ, ʜʦ ʧʘʨʘʜʦʢʩʘʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ, ʢʦʣʠ ʥʘ ʧʦ-

ʚʝʨʭʥʽ ʮʠʣʽʥʜʨʘ ʭʚʠʣʽ ʥʝʤʘʻ, ʘʣʝ ʚʦʥʘ ʻ ʚʩʝʨʝʜʠʥʽ ʮʠʣʽʥʜʨʘ.  

ɼʨʫʛʝ ʥʝʣʽʥʽʡʥʝ ʥʘʙʣʠʞʝʥʥʷ ʧʦʢʘʟʫʻ ʷʢ ʩʧʦʪʚʦʨʶʻʪʴʩʷ ʭʚʠʣʷ ʧʨʠ ʨʫʩʽ ʚ 

ʩʝʨʝʜʠʥʽ ʮʠʣʽʥʜʨʘ. ʊʫʪ ʤʦʞʥʘ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʥʘʷʚʥʽʩʪʴ ʥʫʣʷ ʧʨʠ ʧʝʚʥʦʤʫ 

ʟʥʘʯʝʥʥʽ ʨʘʜʽʫʩʘ ʦʟʥʘʯʘʻ, ʱʦ ʚʽʜʧʦʚʽʜʥʘ ʧʦʚʝʨʭʥʷ ʻ ʥʝʨʫʭʦʤʦʶ ï ʢʨʫʪʠʣʴʥʦʾ 

ʭʚʠʣʽ ʥʝʤʘʻ. ʋ ʥʝʣʽʥʽʡʥʦʤʫ ʥʘʙʣʠʞʝʥʥʽ (ʨʠʩ. 7.2, 7.8, 7.14) ʧʽʢʽʚ ʚʞʝ ʧôʷʪʴ ʽ 

ʥʫʣʽʚ ʯʦʪʠʨʠ. ɸʥʦʤʘʣʴʥʠʭ ʥʝʨʫʭʦʤʠʭ ʧʦʚʝʨʭʦʥʴ ʚʞʝ ʯʦʪʠʨʠ. ɸʥʘʣʦʛʽʯʥʘ 

ʩʠʪʫʘʮʽʷ, ʱʦ ʜʣʷ ʣʽʥʽʡʥʦʛʦ ʥʘʙʣʠʞʝʥʥʷ, ʜʣʷ ʢʦʞʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʨʝʟʫʣʴʪʘʪʠ 

ʤʘʡʞʝ ʦʜʥʘʢʦʚʽ ʚʽʜʤʽʥʥʽʩʪʴ ʧʦʣʷʛʘʻ ʣʠʰʝ ʫ ʟʥʘʯʝʥʥʽ ʤʘʢʩʠʤʘʣʴʥʦʾ 

ʘʤʧʣʽʪʫʜʠ. ɼʘʥʽ ʛʨʘʬʽʢʠ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʦʮʽʥʠʪʠ ʚʧʣʠʚ ʥʝʣʽʥʽʡʥʦʾ ʯʘʩʪʠʥʠ 

(ʪʨʝʪʴʦʾ ʛʘʨʤʦʥʽʢʠ) ʥʘ ʣʽʥʽʡʥʫ ʯʘʩʪʠʥʫ (ʧʝʨʰʦʾ ʛʘʨʤʦʥʽʢʠ). 

ʅʘ ʨʠʩ. 7.3, 7.9, 7.15 ʦʙôʻʜʥʘʥʦ ʚʞʝ ʣʽʥʽʡʥʫ (ʧʝʨʰʘ ʛʘʨʤʦʥʽʢʘ) ʪʘ ʥʝ-

ʣʽʥʽʡʥʫ ʭʚʠʣʽ (ʪʨʝʪʷ ʛʘʨʤʦʥʽʢʘ), ʥʘ ʷʢʠʭ ʟʦʙʨʘʞʝʥʦ ʟʘʣʝʞʥʽʩʪʴ ʘʤʧʣʽʪʫʜʠ 

ʭʚʠʣʽ ʚʽʜ ʨʘʜʽʫʩʘ ʮʠʣʽʥʜʨʘ. ɻʨʘʬʽʢʠ ʩʚʽʜʯʘʪʴ, ʱʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʩʧʦʪʚʦʨʝʥʥʷ 

ʛʘʨʤʦʥʽʯʥʦʾ ʭʚʠʣʽ ʪʘ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʪʝʥʜʝʥʮʽʷ, ʜʦ ʫʪʚʦʨʝʥʥʷ ʜʚʦʭ ʧʽʢʽʚ ʪʘ 

ʜʚʦʭ ʥʫʣʽʚ. ʊʦʙʪʦ ʚʧʣʠʚ ʪʨʝʪʴʦʾ ʛʘʨʤʦʥʽʢʠ, ʜʣʷ ʭʚʠʣʽ ʚ ʩʝʨʝʜʠʥʽ ʮʠʣʽʥʜʨʘ 

ʧʨʠʩʫʪʥʽʡ. ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʩʧʦʪʚʦʨʝʥʥʷ ʭʚʠʣʽ ʜʣʷ ʜʘʥʠʭ ʪʠʧʽʚ ʧʘʨʘʤʝʪʨʽʚ 

ʟʘʣʝʞʠʪʴ ʚʽʜ  ʚʠʙʦʨʫ ʤʘʪʝʨʽʘʣʫ, ʷʢ ʚʠʜʥʦ ʟ ʨʠʩ. 7.3, 7.9, 7.15 ʽʥʪʝʥʩʠʚʥʽʩʪʴ 
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ʩʧʦʪʚʦʨʝʥʥʷ ʩʧʘʜʘʻ ʧʦʯʠʥʘʶʯʠ ʽʟ ʨʠʩ. 7.3. ɼʨʫʛʝ ʥʘʙʣʠʞʝʥʥʷ ʚʥʦʩʠʪʴ ʫ 

ʟʘʛʘʣʴʥʠʡ ʥʘʙʣʠʞʝʥʠʡ ʨʦʟʚóʷʟʦʢ ʪʨʝʪʶ ʛʘʨʤʦʥʽʢʫ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚ ʨʘʤʢʘʭ 

ʥʘʙʣʠʞʝʥʦʛʦ ʧʽʜʭʦʜʫ (ʤʝʪʦʜ 2) ʜʦ ʥʝʣʽʥʽʡʥʦʾ ʟʘʜʘʯʽ, ʟʘʛʘʣʴʥʠʡ ʨʦʟʚóʷʟʦʢ 

ʦʧʠʩʫʻ ʤʦʜʫʣʴʦʚʘʥʫ ʭʚʠʣʶ.  

ɼʘʣʽ ʥʘ ʨʠʩʫʥʢʘʭ 7.4, 7.10, 7.16 ʪʘ 7.5, 7.11, 7.17 ʟʦʙʨʘʞʝʥʦ ʛʨʘʬʽʢʠ 

ʟʘʣʝʞʥʦʩʪʽ ʘʤʧʣʽʪʫʜʠ ʭʚʠʣʽ ʚʽʜ ʢʦʦʨʜʠʥʘʪʠ ʟʤʽʱʝʥʥʷ ʜʣʷ ʣʽʥʽʡʥʦʛʦ ʚʠʧʘʜʢʫ 

ʪʘ ʥʝʣʽʥʽʡʥʦʾ ʜʦʙʘʚʢʠ. ʈʠʩʫʥʢʠ 7.4, 7.10, 7.16 ʚʽʜʧʦʚʽʜʘʶʪʴ ʢʣʘʩʠʯʥʽʡ ʛʘʨʤʦ-

ʥʽʯʥʽʡ ʭʚʠʣʽ (ʧʝʨʰʘ ʛʘʨʤʦʥʽʢʘ), ʷʢʘ ʧʦʰʠʨʶʻʪʴʩʷ ʚʟʜʦʚʞ ʦʩʽ ʪʘ ʥʘ ʧʦʚʝʨʭʥʽ 

ʮʠʣʽʥʜʨʘ.  ʈʠʩʫʥʢʠ 7.5, 7.11, 7.17  ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʦʮʽʥʠʪʠ ʚʧʣʠʚ ʥʝʣʽʥʽʡ-

ʥʦʾ ʯʘʩʪʠʥʠ (ʪʨʝʪʴʦʾ ʛʘʨʤʦʥʽʢʠ) ʥʘ ʣʽʥʽʡʥʫ ʯʘʩʪʠʥʫ (ʧʝʨʰʦʾ ʛʘʨʤʦʥʽʢʠ). 

ɺʽʜʤʽʥʥʽʩʪʴ ʤʽʞ ʧʝʨʰʦʶ ʛʨʫʧʦʶ ʛʨʘʬʽʢʽʚ ʨʠʩ. 7.4, 7.10, 7.16 ʪʘ ʜʨʫʛʦʶ ʨʠʩ. 

7.5, 7.11, 7.17  ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʜʣʷ ʧʝʨʰʦʾ ʛʨʫʧʠ ʧʦʙʫʜʦʚʘʥʘ ʢʣʘʩʠʯʥʘ 

ʛʘʨʤʦʥʽʯʥʘ ʭʚʠʣʷ, ʘ ʜʣʷ ʜʨʫʛʦʾ ʛʨʫʧʠ ʛʘʨʤʦʥʽʯʥʘ ʭʚʠʣʷ ʘʣʝ ʜʣʷ ʪʨʝʪʴʦʾ 

ʛʘʨʤʦʥʽʢʠ, ʜʝ ʚʧʣʠʚ ʬʫʥʢʮʽʾ ɹʝʩʩʝʣʷ ʚʧʣʠʚʘʻ ʪʽʣʴʢʠ ʥʘ ʟʤʽʥʫ ʘʤʧʣʽʪʫʜʠ ʪʘ 

ʯʘʩʪʦʪʫ. ʗʢ ʚʠʧʣʠʚʘʻ ʟ ʨʠʩ. 7.4, 7.10, 7.16 ʽ ʨʠʩ. 7.5, 7.11, 7.17 ʧʦʯʘʪʢʦʚʽ ʧʘʨʘ-

ʤʝʪʨʠ ʟʘʜʘʯʽ ʚʧʣʠʚʘʶʪʴ, ʷʢ ʽ ʧʨʠ ʣʽʥʽʡʥʦʤʫ ʧʽʜʭʦʜʽ, ʥʘ ʤʘʢʩʠʤʘʣʴʥʫ ʘʤʧʣʽʪʫ-

ʜʫ ʭʚʠʣʽ ʽ, ʦʪʞʝ, ʥʘ ʝʥʝʨʛʽʶ ʭʚʠʣʽ, ʪʘʢ ʽ ʜʣʷ ʥʝʣʽʥʽʡʥʦʛʦ ʚʠʧʘʜʢʫ. ʆʜʥʘʢ ʚʽʜ-

ʤʽʥʥʽʩʪʴ ʤʽʞ ʜʚʦʤʘ ʧʽʜʭʦʜʘʤʠ ʻ ʟʥʘʯʥʦʶ.   

ɼʘʣʽ ʥʘ ʨʠʩʫʥʢʘʭ 7.6, 7.12, 7.18 ʟʦʙʨʘʞʝʥʦ ʛʨʘʬʽʢʠ ʟʘʣʝʞʥʦʩʪʽ 

ʘʤʧʫʣʽʪʫʜʠ ʭʚʠʣʽ ʚʽʜ ʚʽʜ ʬʘʟʦʚʦʾ ʟʤʽʥʥʦʾ ʧʨʠ ʨʫʩʽ ʭʚʠʣʽ ʚʟʜʦʚʞ ʦʩʽ ʮʠʣʽʥʜʨʘ 

(ʥʘ ʧʦʚʝʨʭʥʽ ʮʠʣʽʥʜʨʘ) ʟʘ ʬʦʨʤʫʣʦʶ (7.28), ʜʣʷ ʣʽʥʽʡʥʦʛʦ ʪʘ  ʥʝʣʽʥʽʡʥʦʾ 

ʜʦʙʘʚʢʠ (ʪʨʝʪʴʦʾ ʛʘʨʤʦʥʽʢʠ). ʅʘ ʨʠʩ. 7.6, 7.12, 7.18 ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʘʯʥʘ 

ʜʝʬʦʨʤʘʮʽʷ ʱʦ ʜʦ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʷ ʛʘʨʤʦʥʽʯʥʦʾ ʭʚʠʣʽ. ʉʘʤʝ ʨʦʟʚôʷʟʦʢ 

(7.28) (1-ʰʝ + 2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ) ʧʦʢʘʟʫʻ (ʦʩʦʙʣʠʚʦ ʨʠʩ. 7. 6, 7.12), ʪʝʥʜʝʥʮʽʶ 

ʜʦ ʫʪʚʦʨʝʥʥʷ ʜʚʦʭ ʛʦʨʙʽʚ ʜʣʷ ʜʦʜʘʪʥʠʭ ʟʥʘʯʝʥʴ ʘʤʧʣʽʪʫʜʠ ʽ ʜʚʦʭ ʚʧʘʜʠʥ ʜʣʷ 

ʚʽʜôʻʤʥʠʭ ʟʥʘʯʝʥʴ ʘʤʧʣʽʪʫʜʠ. 

ɼʨʫʛʝ ʥʘʙʣʠʞʝʥʥʷ ʚʥʦʩʠʪʴ ʫ ʟʘʛʘʣʴʥʠʡ ʥʘʙʣʠʞʝʥʠʡ ʨʦʟʚóʷʟʦʢ ʪʨʝʪʶ 

ʛʘʨʤʦʥʽʢʫ ʽ ʻ ʧʦʩʪʽʡʥʦʶ ʜʦʙʘʚʢʦʶ ʜʦ ʧʝʨʰʦʛʦ ʣʽʥʽʡʥʦʛʦ ʨʦʟʚóʷʟʢʫ. ʊʘʢʠʤ 

ʯʠʥʦʤ, ʚ ʨʘʤʢʘʭ ʥʘʙʣʠʞʝʥʦʛʦ ʧʽʜʭʦʜʫ (ʤʝʪʦʜ 2) ʜʦ ʥʝʣʽʥʽʡʥʦʾ ʟʘʜʘʯʽ, ʟʘʛʘʣʴ-

ʥʠʡ ʨʦʟʚóʷʟʦʢ ʦʧʠʩʫʻ ʤʦʜʫʣʴʦʚʘʥʫ ʭʚʠʣʶ. ɿ ʨʠʩ. 7.6, 7.12, 7.18 ʚʠʜʥʦ, ʱʦ ʥʝ- 
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ʩʫʯʦʶ ʛʘʨʤʦʥʽʢʦʶ ʻ ʪʨʝʪʷ, ʘ ʧʝʨʰʘ ʚʠʷʚʣʷʻʪʴʩʷ ʚ ʦʛʠʥʘʶʯʽʡ ʣʽʥʽʾ. 

 

7.2.3. ʏʠʩʣʦʚʠʡ ʘʥʘʣʽʟ ʚʧʣʠʚʫ ʚʝʣʠʯʠʥʠ ʨʘʜʽʫʩʘ ʮʠʣʽʥʜʨʘ ʥʘ ʧʘʨʘʤʝʪʨʠ 

ʢʨʫʪʠʣʴʥʦʾ ʭʚʠʣʽ 

ɼʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʘʤʧʣʽʪʫʜʠ u
q
 ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʧʝʚʥʝ ʫʟʘʛʘʣʴʥʝʥʥʷ 

ʥʘʙʣʠʞʝʥʦʛʦ ʤʝʪʦʜʫ ʦʙʤʝʞʝʥʥʷ ʥʘ ʛʨʘʜʽʻʥʪ ʟʤʽʱʝʥʥʷ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʷʢʦʛʦ ʜʦ 

ʨʽʚʥʷʥʥʷ (7.2) ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʭʚʠʣʽ ʟʘ ʬʦʨʤʫʣʦʶ (7.9) ʜʘʻ ʨʦʟ-

ʚôʷʟʦʢ ʫ ʚʠʛʣʷʜʽ ʧʝʨʰʠʭ ʜʚʦʭ ʥʘʙʣʠʞʝʥʴ (ʥʘʙʣʠʞʝʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʢʨʫʪʠʣʴ-

ʥʦʾ ʭʚʠʣʽ)  ʟʘʣʝʞʥʽʩʪʴ ʘʤʧʣʽʪʫʜʠ ʭʚʠʣʽ ʚʽʜ ʨʘʜʽʫʩʘ ʮʠʣʽʥʜʨʘ ʚʩʝʨʝʜʠʥʽ ʮʠʣʽʥ-

ʜʨʘ (1-ʰʝ+2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ): 
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 ʇʝʨʰʝ ʥʘʙʣʠʞʝʥʥʷ ʨʦʟʚôʷʟʢʫ ʚʽʜʧʦʚʽʜʘʻ ʧʝʨʰʠʡ ʜʦʜʘʥʦʢ ʚ (7.38), ʜʨʫʛʝ 

ʥʘʙʣʠʞʝʥʥʷ ʚʽʜʧʦʚʽʜʘʻ ʜʨʫʛʠʡ ʜʦʜʘʥʦʢ ʚ (7.38).  

ʆʜʥʘʢ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʥʘʙʣʠʞʝʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ (7.38) ʨʝʛʫʣʶʻʪʴʩʷ 

ʧʝʚʥʠʤʠ ʦʙʤʝʞʝʥʥʷʤʠ ï ʧʝʨʰ ʟʘ ʚʩʝ, ʮʝ ʦʙʤʝʞʝʥʥʷ ʥʘ ʧʨʦʬʽʣʴ ʭʚʠʣʽ (ʚʽʜʥʦ-

ʰʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʘʤʧʣʽʪʫʜʠ ʜʦ ʜʦʚʞʠʥʠ ʭʚʠʣʽ) ʪʘ ʥʘ ʚʽʜʩʪʘʥʴ ʧʦʰʠʨʝʥʥʷ 

ʭʚʠʣʽ. ʊʘʢʦʞ, ʚ ʦʙʤʝʞʝʥʥʷ ʚʭʦʜʷʪʴ ʚʠʙʽʨ ʧʦʯʘʪʢʦʚʦʛʦ ʘʤʧʣʽʪʫʜʥʦʛʦ ʤʥʦʞ-

ʥʠʢʘ, ʯʘʩʪʦʪʠ ʭʚʠʣʽ ʽ ʤʘʪʝʨʽʘʣʫ. ʇʨʘʢʪʠʢʘ ʢʦʤʧóʶʪʝʨʥʦʛʦ ʘʥʘʣʽʟʫ ʝʚʦʣʶʮʽʾ 

ʭʚʠʣʽ ʧʦʢʘʟʫʻ, ʱʦ ʪʘʢʠʡ ʘʥʘʣʽʟ ʚʥʦʩʠʪʴ ʢʦʨʝʢʪʠʚʠ ʚ ʨʦʟʫʤʽʥʥʷ ʦʙʤʝʞʝʥʴ ʚ 

ʥʘʙʣʠʞʝʥʦʤʫ ʘʥʘʣʽʟʽ ʭʚʠʣʽ. 

 ʌʦʨʤʫʣʘ (7.38) ʦʧʠʩʫʻ ʷʚʠʱʝ ʚʧʣʠʚʫ ʚʝʣʠʯʠʥʠ ʨʘʜʽʫʩʘ ʮʠʣʽʥʜʨʘ ʥʘ ʨʦʟ-

ʧʦʜʽʣ ʘʤʧʣʽʪʫʜ ʭʚʠʣʽ ʚʩʝʨʝʜʠʥʽ ʮʠʣʽʥʜʨʘ. ʑʦʙ ʦʮʽʥʠʪʠ ʢʽʣʴʢʽʩʥʦ ʮʝʡ ʚʧʣʠʚ ʫ 

ʜʘʥʽʡ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʧʨʦʚʝʜʝʥʦ ʢʦʤʧôʶʪʝʨʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʨʦʟʧʦʜʽʣʫ  

ʘʤʧʣʽʪʫʜ ʭʚʠʣʽ ʚʩʝʨʝʜʠʥʽ ʮʠʣʽʥʜʨʘ [61].  
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 ʈʦʟʛʣʷʥʫʪʘ ʧʝʨʰʘ ʤʦʜʘ ʭʚʠʣʽ, 3 ʤʘʪʝʨʽʘʣʠ, 3 ʚʘʨʽʘʥʪʽʚ ʨʘʜʽʫʩʘ ʮʠʣʽʥʜʨʘ, 

1 ʚʘʨʽʘʥʪ ʯʘʩʪʦʪʠ ʧʦʰʠʨʝʥʥʷ ʭʚʠʣʽ ʪʘ ʧʦʯʘʪʢʦʚʦʾ ʤʘʢʩʠʤʘʣʴʥʦʾ ʘʤʧʣʽʪʫʜʠ. 

ɺʩʴʦʛʦ ʧʦʙʫʜʦʚʘʥʦ 9 ʥʘʙʦʨʽʚ ʘʙʦ 27 ʛʨʘʬʽʢʽʚ. ʂʦʞʥʘ ʽ ʪʨʴʦʭ ʛʨʫʧ ʩʢʣʘʜʘʻʪʴʩʷ 

ʽʟ ʪʨʴʦʭ ʥʘʙʦʨʽʚ, ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ ʦʜʥʦʤʫ ʤʘʪʝʨʽʘʣʫ, ʘ ʢʦʞʝʥ ʽʟ ʪʨʴʦʭ ʥʘʙʦʨʽʚ 

ʧʦʙʫʜʦʚʘʥʠʡ ʜʣʷ ʚʽʜʧʦʚʽʜʥʠʭ ʨʘʜʽʫʩʽʚ ʮʠʣʽʥʜʨʘ: 21,1 10r -= Ö ʤ, 
21,3 10r -= Ö  ʤ, 

21,5 10r -= Ö  ʤ. ʂʦʞʝʥ ʥʘʙʽʨ ʚʢʣʶʯʘʻ ʛʨʘʬʽʢʠ ʟ ʦʜʥʠʤ ʧʨʦʬʽʣʝʤ. ʋ ʢʦʞʥʦʤʫ ʥʘ-

ʙʦʨʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʤʽʥʽ ʘʤʧʣʽʪʫʜʠ ʭʚʠʣʽ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʘʜʽʫʩʘ ʧʨʠ ʨʫʩʽ 

ʭʚʠʣʽ ʚʩʝʨʝʜʠʥʽ ʮʠʣʽʥʜʨʘ.  ʇʝʨʰʠʡ ʛʨʘʬʽʢ (ʘ) ʚʽʜʧʦʚʽʜʘʻ ʧʝʨʰʦʤʫ ʥʘʙʣʠ-

ʞʝʥʥʶ ʜʨʫʛʠʡ (ʙ) - ʜʨʫʛʦʤʫ ʥʘʙʣʠʞʝʥʥʷ, ʘ ʪʨʝʪʽʡ (ʚ) - 1-ʤʫ ʪʘ 2-ʤʫ ʥʘʙʣʠ-

ʞʝʥʥʷʤ ʨʘʟʦʤ. ɻʨʘʬʽʢʠ ʧʦʙʫʜʦʚʘʥʽ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʟʤʽʥʘ ʨʦʟʧʦʜʽʣʫ 

ʘʤʧʣʽʪʫʜ ʭʚʠʣʽ ʙʫʣʘ ʩʧʦʩʪʝʨʝʞʫʚʘʥʘ ʜʦʩʠʪʴ ʥʘʛʣʷʜʥʦ.  

ɼʣʷ ʯʠʩʣʦʚʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʚʠʙʨʘʥʦ ʪʨʠ ʤʘʪʝʨʽʘʣʠ, ʜʣʷ ʷʢʠʭ ʚʽʜʦʤʽ ʚʩʽ 

ʥʝʦʙʭʽʜʥʽ ʧʨʫʞʥʽ ʢʦʥʩʪʘʥʪʠ ʤʦʜʝʣʽ ʄʝʨʥʘʛʘʥʘ ʽ ʷʢʽ ʜʦʙʨʝ ʦʧʠʩʫʶʪʴʩʷ ʮʽʻʶ 

ʤʦʜʝʣʣʶ ʷʢ ʧʨʠ ʤʘʣʠʭ, ʪʘʢ ʽ ʧʦʤʽʨʥʠʭ ʜʝʬʦʨʤʘʮʽʷʭ ʟ ʥʘʩʪʫʧʥʠʤʠ ʤʝʭʘʥʽʯʥʠ-

ʤʠ ʧʘʨʘʤʝʪʨʘʤʠ (ʩʠʩʪʝʤʘ ʉɯ) [8, 16, 21, 67, 68]: 

ʉʪʘʣʴ 11ï
40,156 10r= Ö ; 

100,043 10 ;m= Ö  
1015,24 10B=- Ö; 

ʉʪʘʣʴ 22ï
40,357 10r= Ö ;

100,114 10 ;m= Ö
103,84 10B=- Ö ; 

ʉʪʘʣʴ 23 ï
40,535 10r= Ö ; 

100,263 10 ;m= Ö
101,435 10B=- Ö;  

ɼʘʣʽ ʙʫʣʦ ʟʥʘʡʜʝʥʦ ʟʥʘʯʝʥʥʷ ʧʝʨʰʦʛʦ ʢʦʨʝʥʷ ʪʨʘʥʩʮʝʥʜʝʥʪʥʦʛʦ ʨʽʚʥʷʥ-

ʥʷ (7.9)  190,47ʊk =  1/ʤ (ʩʪʘʣʴ 11), 176,96ʊk =  1/ʤ (ʩʪʘʣʴ 22), 142,02ʊk =  1/ʤ 

(ʩʪʘʣʴ 22) ʽ  ʭʚʠʣʴʦʚʝ ʯʠʩʣʦ zk , ʷʢʝ ʜʣʷ ʢʦʞʥʦʛʦ ʚʘʨʽʘʥʪʘ ʙʫʜʝ ʩʚʦʻ: 5,25zk =  

(ʩʪʘʣʴ 11), 5,65zk =  (ʩʪʘʣʴ 22), 7,01zk =  (ʩʪʘʣʴ 23). 

ʈʠʩ. 7.19 (a,ʙ,ʚ)-7.21(a,ʙ,ʚ) ʥʘʚʝʜʝʥʦ ʛʨʘʬʽʢʠ ʜʣʷ ʚʘʨʽʘʥʪʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 

ʤʘʪʝʨʽʘʣʫ  ʩʪʘʣʴ 11 ʽ ʪʘʢʠʤ ʟʥʘʯʝʥʥʷʤ ʧʘʨʘʤʝʪʨʽʚ: ʘʤʧʣʽʪʫʜʘ 35 10ou -= Ö ʤ. ʪʘ 

ʯʘʩʪʦʪʘ ʧʦʰʠʨʝʥʥʷ ʭʚʠʣʽ 
21 10w= Ö ɻʮ. 
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ʈʠʩ. 7.19ʘ. ɸʤʧʣʽʪʫʜʘ ʭʚʠʣʽ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ (1-ʰʝ ʥʘʙʣʠʞʝʥʥʷ, 

21,1 10r -= Ö ʤ)  

 
ʈʠʩ. 7.19ʙ. ɸʤʧʣʽʪʫʜʘ ʭʚʠʣʽ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ (2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ,  

21,1 10r -= Ö  ʤ)   

 
ʈʠʩ. 7.19ʚ. ɸʤʧʣʽʪʫʜʘ ʭʚʠʣʽ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ (1-ʰʝ+2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ, 

21,1 10r -= Ö  ʤ) 

 
ʈʠʩ. 7.20ʘ. ɸʤʧʣʽʪʫʜʘ ʭʚʠʣʽ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ (1-ʰʝ ʥʘʙʣʠʞʝʥʥʷ, 

21,3 10r -= Ö ʤ)  
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ʈʠʩ. 7.20ʙ. ɸʤʧʣʽʪʫʜʘ ʭʚʠʣʽ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ (2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ,  

21,3 10r -= Ö  ʤ)   

 
ʈʠʩ. 7.20ʚ. ɸʤʧʣʽʪʫʜʘ ʭʚʠʣʽ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ (1-ʰʝ+2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ, 

21,3 10r -= Ö  ʤ) 

 
ʈʠʩ. 7.21ʘ. ɸʤʧʣʽʪʫʜʘ ʭʚʠʣʽ, ʱʦ ʚʽʜʧʦʚʽʜʘ ̒(1-ʰʝ ʥʘʙʣʠʞʝʥʥʷ, 

21,5 10r -= Ö ʤ)  

 

ʈʠʩ. 7.21ʙ. ɸʤʧʣʽʪʫʜʘ ʭʚʠʣʽ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ (2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ,  
21,5 10r -= Ö  ʤ)   
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ʈʠʩ. 7.21ʚ. ɸʤʧʣʽʪʫʜʘ ʭʚʠʣʽ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ (1-ʰʝ+2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ, 

21,5 10r -= Ö  ʤ) 

ʈʠʩ. 7.22(a,ʙ,ʚ) ï 7.24(a,ʙ,ʚ) ʥʘʚʝʜʝʥʦ ʛʨʘʬʽʢʠ ʜʣʷ ʚʘʨʽʘʥʪʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 

ʤʘʪʝʨʽʘʣʫ  ʩʪʘʣʴ 22 ʽ ʪʘʢʠʤ ʟʥʘʯʝʥʥʷʤ ʧʘʨʘʤʝʪʨʽʚ: ʘʤʧʣʽʪʫʜʘ 0 35 10u -= ³ ʤ. 

ʪʘ ʯʘʩʪʦʪʘ ʧʦʰʠʨʝʥʥʷ ʭʚʠʣʽ 
21 10w= Ö ɻʮ. 

 

ʈʠʩ. 7.22ʘ. ɸʤʧʣʽʪʫʜʘ ʭʚʠʣʽ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ (1-ʰʝ ʥʘʙʣʠʞʝʥʥʷ, 

21,1 10r -= Ö ʤ)  

 
ʈʠʩ. 7.22ʙ. ɸʤʧʣʽʪʫʜʘ ʭʚʠʣʽ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ (2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ,  

21,1 10r -= Ö  ʤ)   
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ʈʠʩ. 7.22ʚ. ɸʤʧʣʽʪʫʜʘ ʭʚʠʣʽ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ (1-ʰʝ+2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ, 

21,1 10r -= Ö  ʤ) 

 
ʈʠʩ. 7.23ʘ. ɸʤʧʣʽʪʫʜʘ ʭʚʠʣʽ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ (1-ʰʝ ʥʘʙʣʠʞʝʥʥʷ, 

21,3 10r -= Ö ʤ)  

 
ʈʠʩ. 7.23ʙ. ɸʤʧʣʽʪʫʜʘ ʭʚʠʣʽ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ (2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ,  

21,3 10r -= Ö  ʤ)   

 
ʈʠʩ. 7.23ʚ. ɸʤʧʣʽʪʫʜʘ ʭʚʠʣʽ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ (1-ʰʝ+2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ, 

21,3 10r -= Ö  ʤ) 
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ʈʠʩ. 7.24ʘ. ɸʤʧʣʽʪʫʜʘ ʭʚʠʣʽ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ (1-ʰʝ ʥʘʙʣʠʞʝʥʥʷ, 

21,5 10r -= Ö ʤ)  

 
ʈʠʩ. 7.24ʙ. ɸʤʧʣʽʪʫʜʘ ʭʚʠʣʽ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ (2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ, 

21,5 10r -= Ö  ʤ)   

 

ʈʠʩ. 7.24ʚ. ɸʤʧʣʽʪʫʜʘ ʭʚʠʣʽ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ (1-ʰʝ+2-ʛʝ ʥʘʙʣʠʞʝʥʥʷ, 

21,5 10r -= Ö  ʤ) 

ʈʠʩ. 7.25(a,ʙ,ʚ) ï 7.27(a,ʙ,ʚ) ʥʘʚʝʜʝʥʦ ʛʨʘʬʽʢʠ ʜʣʷ ʚʘʨʽʘʥʪʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 

ʤʘʪʝʨʽʘʣʫ  ʩʪʘʣʴ 23 ʽ ʪʘʢʠʤ ʟʥʘʯʝʥʥʷʤ ʧʘʨʘʤʝʪʨʽʚ: ʘʤʧʣʽʪʫʜʘ 0 35 10u -= ³ ʤ. 

ʪʘ ʯʘʩʪʦʪʘ ʧʦʰʠʨʝʥʥʷ ʭʚʠʣʽ 
21 10w= Ö ɻʮ. 


