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ʆʧʠʩʘʥʠʝ ʦʪʢʨʳʪʠʷ 

1. ʅʘʟʚʘʥʠʝ ʦʪʢʨʳʪʠʷ 

ʉʚʦʡʩʪʚʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʩ ʘʙʩʦʣʶʪʥʦʡ 

ʩʢʦʨʦʩʪʴʶ 

2. ɺʚʦʜʥʘʷ ʯʘʩʪʴ 

2.1 ʇʨʝʜʳʩʪʦʨʠʷ 

ʊʝʦʨʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʚʝʪʘ ʢʘʢ ʢʦʣʝʙʘʥʠʡ ʦʩʦʙʦʡ ʩʨʝʜʳ ð ʩʚʝʪʦʥʦʩʥʦʛʦ 

ʵʬʠʨʘ ð ʧʦʷʚʠʣʘʩʴ ʚ XVII ʚʝʢʝ. ɺ 1727 ʛʦʜʫ ʘʥʛʣʠʡʩʢʠʡ ʘʩʪʨʦʥʦʤ ɼʞʝʡʤʩ 

ɹʨʵʜʣʠ ʦʙʲʷʩʥʠʣ ʩ ʝʸ ʧʦʤʦʱʴʶ ʘʙʝʨʨʘʮʠʶ ʩʚʝʪʘ. ʇʨʝʜʧʦʣʘʛʘʣʦʩʴ, ʯʪʦ ʵʬʠʨ ʥʝʧʦʜʚʠʞʝʥ, 

ʥʦ ʧʦʩʣʝ ʦʧʳʪʦʚ ʌʠʟʦ ʚʦʟʥʠʢʣʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʵʬʠʨ ʯʘʩʪʠʯʥʦ ʠʣʠ ʧʦʣʥʦʩʪʴʶ 

ʫʚʣʝʢʘʝʪʩʷ ʚ ʭʦʜʝ ʜʚʠʞʝʥʠʷ ʚʝʱʝʩʪʚʘ. 

ɺ 1864 ʛʦʜʫ ɼʞʝʡʤʩ ʄʘʢʩʚʝʣʣ ʧʦʩʪʘʚʠʣ ʦʧʳʪ ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʠʪʴ ʩʢʦʨʦʩʪʴ ɿʝʤʣʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʵʬʠʨʘ, ʦʜʥʘʢʦ ʧʦʟʜʥʝʝ ʥʘʰʸʣ ʦʰʠʙʢʫ ʚ ʩʚʦʠʭ ʚʳʢʣʘʜʢʘʭ ʠ ʥʝ ʩʪʘʣ 

ʧʫʙʣʠʢʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ. ʅʝʟʘʜʦʣʛʦ ʜʦ ʩʤʝʨʪʠ, ʚ 1879 ʛʦʜʫ, ʦʥ ʥʘʧʠʩʘʣ ʜʨʫʛʫ ʧʠʩʴʤʦ ʥʘ 

ʵʪʫ ʪʝʤʫ, ʦʥʦ ʙʳʣʦ ʧʦʩʤʝʨʪʥʦ ʦʧʫʙʣʠʢʦʚʘʥʦ ʚ ʞʫʨʥʘʣʝ çNatureè. ɺ 1871ð1872 

ʛʦʜʘʭ ʕʡʨʠ ɼʞʦʨʜʞ ɹʠʜʜʝʣʴ ʧʨʦʚʸʣ ʩʝʨʠʶ ʪʦʯʥʳʭ ʦʧʳʪʦʚ ʩ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʤ 

ʠʩʪʦʯʥʠʢʦʤ ʩʚʝʪʘ, ʩʜʝʣʘʚ ʠʟ ʥʠʭ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʦʨʙʠʪʘʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ɿʝʤʣʠ 

ʧʦʣʥʦʩʪʴʶ ʫʚʣʝʢʘʝʪ ʵʬʠʨ. 

2.2 ʆʧʳʪʳ ʄʘʡʢʝʣʴʩʦʥʘ 

ɺʳʰʝʫʧʦʤʷʥʫʪʘʷ ʧʫʙʣʠʢʘʮʠʷ ʧʠʩʴʤʘ ʄʘʢʩʚʝʣʣʘ ʟʘʠʥʪʝʨʝʩʦʚʘʣʘ ʘʤʝʨʠʢʘʥʩʢʦʛʦ 

ʬʠʟʠʢʘ ɸʣʴʙʝʨʪʘ ʄʘʡʢʝʣʴʩʦʥʘ. ɺ 1880 ʛʦʜʫ ʦʥ ʧʨʠʜʫʤʘʣ ʦʧʪʠʯʝʩʢʠʡ ʧʨʠʙʦʨ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʠ, ʢʦʪʦʨʳʡ ʥʘʟʚʘʣ ʠʥʪʝʨʬʝʨʦʤʝʪʨʦʤ. ʎʝʣʴʶ ʧʝʨʚʦʛʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘ (1881) ʙʳʣʦ ʠʟʤʝʨʝʥʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ ʦʪ ʜʚʠʞʝʥʠʷ ɿʝʤʣʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʵʬʠʨʘ. ʈʝʟʫʣʴʪʘʪ ʧʝʨʚʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ð ʩʤʝʱʝʥʠʷ 

ʧʦʣʦʩ ʥʝ ʩʦʚʧʘʜʘʶʪ ʧʦ ʬʘʟʝ ʩ ʪʝʦʨʝʪʠʯʝʩʢʠʤʠ, ʘ ʢʦʣʝʙʘʥʠʷ ʵʪʠʭ ʩʤʝʱʝʥʠʡ ʪʦʣʴʢʦ 

ʥʝʤʥʦʛʦ ʤʝʥʴʰʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ [1]. ʉʪʘʪʴʷ ʦ ʨʝʟʫʣʴʪʘʪʘʭ ʦʧʳʪʘ ʚʳʟʚʘʣʘ ʢʨʠʪʠʢʫ ʚʝʜʫʱʝʛʦ 

ʬʠʟʠʢʘ-ʪʝʦʨʝʪʠʢʘ ʍʝʥʜʨʠʢʘ ʃʦʨʝʥʮʘ, ʢʦʪʦʨʳʡ ʫʢʘʟʘʣ, ʯʪʦ ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʪʦʯʥʦʩʪʴ ʦʧʳʪʘ 

ʙʳʣʘ ʟʘʚʳʰʝʥʘ [2]. 

https://ru.wikipedia.org/wiki/%D0%AD%D1%84%D0%B8%D1%80_(%D1%84%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0)
https://ru.wikipedia.org/wiki/%D0%AD%D1%84%D0%B8%D1%80_(%D1%84%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0)
https://ru.wikipedia.org/wiki/%D0%91%D1%80%D1%8D%D0%B4%D0%BB%D0%B8,_%D0%94%D0%B6%D0%B5%D0%B9%D0%BC%D1%81
https://ru.wikipedia.org/wiki/%D0%91%D1%80%D1%8D%D0%B4%D0%BB%D0%B8,_%D0%94%D0%B6%D0%B5%D0%B9%D0%BC%D1%81
https://ru.wikipedia.org/wiki/%D0%90%D0%B1%D0%B5%D1%80%D1%80%D0%B0%D1%86%D0%B8%D1%8F_%D1%81%D0%B2%D0%B5%D1%82%D0%B0
https://ru.wikipedia.org/wiki/%D0%9E%D0%BF%D1%8B%D1%82_%D0%A4%D0%B8%D0%B7%D0%BE
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D0%BA%D1%81%D0%B2%D0%B5%D0%BB%D0%BB,_%D0%94%D0%B6%D0%B5%D0%B9%D0%BC%D1%81_%D0%9A%D0%BB%D0%B5%D1%80%D0%BA
https://ru.wikipedia.org/wiki/Nature
https://ru.wikipedia.org/wiki/%D0%AD%D0%B9%D1%80%D0%B8,_%D0%94%D0%B6%D0%BE%D1%80%D0%B4%D0%B6_%D0%91%D0%B8%D0%B4%D0%B4%D0%B5%D0%BB%D1%8C
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D0%B9%D0%BA%D0%B5%D0%BB%D1%8C%D1%81%D0%BE%D0%BD,_%D0%90%D0%BB%D1%8C%D0%B1%D0%B5%D1%80%D1%82_%D0%90%D0%B1%D1%80%D0%B0%D1%85%D0%B0%D0%BC
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%82%D0%B5%D1%80%D1%84%D0%B5%D1%80%D0%BE%D0%BC%D0%B5%D1%82%D1%80_%D0%9C%D0%B0%D0%B9%D0%BA%D0%B5%D0%BB%D1%8C%D1%81%D0%BE%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/%D0%A1%D0%BA%D0%BE%D1%80%D0%BE%D1%81%D1%82%D1%8C_%D1%81%D0%B2%D0%B5%D1%82%D0%B0
https://ru.wikipedia.org/wiki/%D0%AD%D1%84%D0%B8%D1%80_(%D1%84%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0)
https://ru.wikipedia.org/wiki/%D0%9B%D0%BE%D1%80%D0%B5%D0%BD%D1%86,_%D0%A5%D0%B5%D0%BD%D0%B4%D1%80%D0%B8%D0%BA_%D0%90%D0%BD%D1%82%D0%BE%D0%BD


ʇʦʟʞʝ, ʚ 1887 ʛʦʜʫ, ʄʘʡʢʝʣʴʩʦʥ, ʩʦʚʤʝʩʪʥʦ ʩ ʄʦʨʣʠ, ʧʨʦʚʸʣ ʘʥʘʣʦʛʠʯʥʳʡ, ʥʦ 

ʩʫʱʝʩʪʚʝʥʥʦ ʙʦʣʝʝ ʪʦʯʥʳʡ, ʵʢʩʧʝʨʠʤʝʥʪ, ʠʟʚʝʩʪʥʳʡ ʢʘʢ ʵʢʩʧʝʨʠʤʝʥʪ ʄʘʡʢʝʣʴʩʦʥʘ ð 

ʄʦʨʣʠ, ʢʦʪʦʨʳʡ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘʙʣʶʜʘʝʤʦʝ ʩʤʝʱʝʥʠʝ ʥʝʩʦʤʥʝʥʥʦ ʤʝʥʴʰʝ 1/20 

ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʠ, ʚʝʨʦʷʪʥʦ, ʤʝʥʴʰʝ 1/40. ɺ ʪʝʦʨʠʠ ʥʝʫʚʣʝʢʘʝʤʦʛʦ ʵʬʠʨʘ ʩʤʝʱʝʥʠʝ 

ʜʦʣʞʥʦ ʙʳʪʴ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʢʚʘʜʨʘʪʫ ʩʢʦʨʦʩʪʠ, ʧʦʵʪʦʤʫ ʨʝʟʫʣʴʪʘʪʳ ʨʘʚʥʦʩʠʣʴʥʳ 

ʪʦʤʫ, ʯʪʦ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ɿʝʤʣʠ ʚ ʵʬʠʨʝ ʤʝʥʴʰʝ 1/6 ʝʸ ʦʨʙʠʪʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʠ 

ʥʝʩʦʤʥʝʥʥʦ ʤʝʥʴʰʝ ı [3]. 

ʇʦʜ ʚʣʠʷʥʠʝʤ ʵʪʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ɼʞʦʨʜʞ ʌʠʪʮʜʞʝʨʘʣʴʜ ʠ ʃʦʨʝʥʮ ʚʳʜʚʠʥʫʣʠ 

ʛʠʧʦʪʝʟʫ ʦ ʩʦʢʨʘʱʝʥʠʠ ʤʘʪʝʨʠʘʣʴʥʳʭ ʪʝʣ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʜʚʠʞʝʥʠʷ ʚ ʥʝʧʦʜʚʠʞʥʦʤ ʠ ʥʝ 

ʫʚʣʝʢʘʝʤʦʤ ʵʬʠʨʝ (1889). 

2.3 ʆʧʳʪʳ ʄʠʣʣʝʨʘ 

ʇʦ ʤʥʝʥʠʶ ʧʨʦʬʝʩʩʦʨʘ ɼʵʡʪʦʥʘ ʂ. ʄʠʣʣʝʨʘ (ʂʝʡʩʦʚʩʢʘʷ ʰʢʦʣʘ ʧʨʠʢʣʘʜʥʳʭ ʥʘʫʢ): 

çʄʦʞʥʦ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʵʢʩʧʝʨʠʤʝʥʪ ʣʠʰʴ ʧʦʢʘʟʘʣ, ʯʪʦ ʵʬʠʨ ʚ ʢʦʥʢʨʝʪʥʦʡ 

ʧʦʜʚʘʣʴʥʦʡ ʢʦʤʥʘʪʝ ʫʚʣʝʢʘʝʪʩʷ ʚ ʧʨʦʜʦʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʚʤʝʩʪʝ ʩ ʥʝʡ. ʄʳ ʩʦʙʠʨʘʝʤʩʷ 

ʧʦʵʪʦʤʫ ʧʝʨʝʤʝʩʪʠʪʴ ʘʧʧʘʨʘʪ ʥʘ ʭʦʣʤ, ʯʪʦʙʳ ʧʦʩʤʦʪʨʝʪʴ, ʥʝ ʦʙʥʘʨʫʞʠʪʩʷ ʣʠ ʪʘʤ ʵʬʬʝʢʪ.è 

ʂ. ʄʠʣʣʝʨ ʩ ʧʨʦʬʝʩʩʦʨʦʤ ʄʦʨʣʠ ʩʢʦʥʩʪʨʫʠʨʦʚʘʣʠ ʠʥʪʝʨʬʝʨʦʤʝʪʨ ʙʦʣʝʝ 

ʯʫʚʩʪʚʠʪʝʣʴʥʳʡ, ʯʝʤ ʧʨʠʤʝʥʝʥʥʳʡ ʚ ʧʝʨʚʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ, ʩ ʜʣʠʥʦʡ ʦʧʪʠʯʝʩʢʦʛʦ ʧʫʪʠ 

65,3 ʤ, ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʧʨʠʤʝʨʥʦ 130 ʤʣʥ ʜʣʠʥ ʚʦʣʥ. ʂ. ʄʠʣʣʝʨ ʦʞʠʜʘʣ ʫʚʠʜʝʪʴ ʩʤʝʱʝʥʠʝ 

ʚ 1,1 ʧʦʣʦʩʳ [4].  

ʆʩʝʥʴʶ 1905 ʛ. ʄʦʨʣʠ ʠ ʄʠʣʣʝʨ ʧʨʦʚʝʣʠ ʵʢʩʧʝʨʠʤʝʥʪ ʥʘ ɽʚʢʣʠʜʦʚʳʭ ʚʳʩʦʪʘʭ 

ʚ ʂʣʠʚʣʝʥʜʝ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʚʳʩʦʪʝ ʦʢʦʣʦ 90 ʤ ʥʘʜ ʦʟʝʨʦʤ ʕʨʠ ʠ ʦʢʦʣʦ 265 ʤ ʚʳʰʝ 

ʫʨʦʚʥʷ ʤʦʨʷ. ɺ 1905ð1906 ʛʛ. ʙʳʣʦ ʩʜʝʣʘʥʦ ʧʷʪʴ ʩʝʨʠʡ ʥʘʙʣʶʜʝʥʠʡ, ʢʦʪʦʨʳʝ ʜʘʣʠ 

ʦʧʨʝʜʝʣʸʥʥʳʡ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ð ʦʢʦʣʦ 1/10 ʦʞʠʜʘʝʤʦʛʦ ʜʨʝʡʬʘ [5]. 

ɺ ʤʘʨʪʝ 1921 ʛ. ʤʝʪʦʜʠʢʘ ʠ ʘʧʧʘʨʘʪ ʙʳʣʠ ʥʝʩʢʦʣʴʢʦ ʠʟʤʝʥʝʥʳ ʠ ʧʦʣʫʯʝʥ ʨʝʟʫʣʴʪʘʪ ʚ 

10 ʢʤ/ʩ çʵʬʠʨʥʦʛʦ ʚʝʪʨʘè. ʈʝʟʫʣʴʪʘʪʳ ʙʳʣʠ ʪʱʘʪʝʣʴʥʦ ʧʨʦʚʝʨʝʥʳ ʥʘ ʧʨʝʜʤʝʪ ʚʦʟʤʦʞʥʦʛʦ 

ʫʩʪʨʘʥʝʥʠʷ ʧʦʛʨʝʰʥʦʩʪʝʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʤʘʛʥʠʪʦʩʪʨʠʢʮʠʝʡ ʠ ʪʝʧʣʦʚʳʤ ʠʟʣʫʯʝʥʠʝʤ. 

ʅʘʧʨʘʚʣʝʥʠʝ ʚʨʘʱʝʥʠʷ ʘʧʧʘʨʘʪʘ ʥʝ ʦʢʘʟʳʚʘʣʦ ʚʣʠʷʥʠʷ ʥʘ ʨʝʟʫʣʴʪʘʪ ʵʢʩʧʝʨʠʤʝʥʪʘ [5]. 

ɹʦʣʝʝ ʧʦʟʜʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ ɼ. ʄʠʣʣʝʨʦʤ, ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʬʣʫʢʪʫʘʮʠʠ, ʥʘʙʣʶʜʘʚʰʠʝʩʷ ʠʤ ʠ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʥʥʳʝ ʢʘʢ ʥʘʣʠʯʠʝ çʵʬʠʨʥʦʛʦ ʚʝʪʨʘè, 

ʷʚʣʷʶʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʦʰʠʙʦʢ ʠ ʥʝʫʯʸʪʘ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʵʬʬʝʢʪʦʚ [6]. 

2.4 ʆʧʳʪʳ ʂʝʥʥʝʜʠ 

ɼʦʢʪʦʨ ʈʦʡ ʂʝʥʥʝʜʠ (ʂʘʣʠʬʦʨʥʠʡʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ) ʧʦʩʣʝ 

ʧʫʙʣʠʢʘʮʠʡ ʨʝʟʫʣʴʪʘʪʦʚ ʦʧʳʪʘ ʄʦʨʣʠðʄʠʣʣʝʨʘ ʚʠʜʦʠʟʤʝʥʷʝʪ ʦʧʳʪ ʩ ʮʝʣʴʶ ʧʨʦʚʝʨʢʠ. 

ʀʥʪʝʨʬʝʨʦʤʝʪʨ ʧʦʤʝʱʘʝʪʩʷ ʚ ʤʝʪʘʣʣʠʯʝʩʢʠʡ ʛʝʨʤʝʪʠʯʥʳʡ ʢʦʨʧʫʩ, 

https://ru.wikipedia.org/wiki/1887_%D0%B3%D0%BE%D0%B4_%D0%B2_%D0%BD%D0%B0%D1%83%D0%BA%D0%B5
https://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D1%80%D0%BB%D0%B8,_%D0%AD%D0%B4%D0%B2%D0%B0%D1%80%D0%B4_%D0%A3%D0%B8%D0%BB%D1%8C%D1%8F%D0%BC%D1%81
https://ru.wikipedia.org/wiki/%D0%A4%D0%B8%D1%86%D0%B4%D0%B6%D0%B5%D1%80%D0%B0%D0%BB%D1%8C%D0%B4,_%D0%94%D0%B6%D0%BE%D1%80%D0%B4%D0%B6_%D0%A4%D1%80%D0%B5%D0%BD%D1%81%D0%B8%D1%81
https://ru.wikipedia.org/wiki/%D0%9A%D0%B5%D0%B9%D1%81%D0%BE%D0%B2%D1%81%D0%BA%D0%B0%D1%8F_%D1%88%D0%BA%D0%BE%D0%BB%D0%B0_%D0%BF%D1%80%D0%B8%D0%BA%D0%BB%D0%B0%D0%B4%D0%BD%D1%8B%D1%85_%D0%BD%D0%B0%D1%83%D0%BA
https://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D1%80%D0%BB%D0%B8,_%D0%AD%D0%B4%D0%B2%D0%B0%D1%80%D0%B4_%D0%A3%D0%B8%D0%BB%D1%8C%D1%8F%D0%BC%D1%81
https://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B8%D0%B2%D0%BB%D0%B5%D0%BD%D0%B4
https://ru.wikipedia.org/wiki/%D0%AD%D1%80%D0%B8_(%D0%BE%D0%B7%D0%B5%D1%80%D0%BE)
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%B3%D1%80%D0%B5%D1%88%D0%BD%D0%BE%D1%81%D1%82%D1%8C_%D0%B8%D0%B7%D0%BC%D0%B5%D1%80%D0%B5%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D0%B3%D0%BD%D0%B8%D1%82%D0%BE%D1%81%D1%82%D1%80%D0%B8%D0%BA%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BF%D0%BB%D0%BE%D0%B2%D0%BE%D0%B5_%D0%B8%D0%B7%D0%BB%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D0%B0%D1%82%D0%B8%D1%81%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D0%BF%D0%BE%D0%B3%D1%80%D0%B5%D1%88%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D0%BB%D0%B8%D1%84%D0%BE%D1%80%D0%BD%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%82%D0%B5%D1%85%D0%BD%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%B8%D0%BD%D1%81%D1%82%D0%B8%D1%82%D1%83%D1%82


ʟʘʧʦʣʥʝʥʥʳʡ ʛʝʣʠʝʤ ʧʦʜ ʜʘʚʣʝʥʠʝʤ 1 ʘʪʤ. ʀʩʧʦʣʴʟʫʷ ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ, ʩʧʦʩʦʙʥʦʝ 

ʨʘʟʣʠʯʠʪʴ ʦʯʝʥʴ ʤʘʣʳʝ ʩʤʝʱʝʥʠʷ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʦʡ ʢʘʨʪʠʥʳ, ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ 

ʩʦʢʨʘʪʠʪʴ ʨʘʟʤʝʨ ʧʣʝʯ ʜʦ 4 ʤ. ʀʩʧʦʣʴʟʦʚʘʣʩʷ ʧʦʣʷʨʠʟʦʚʘʥʥʳʡ ʩʚʝʪ ʩ ʮʝʣʴʶ ʠʩʢʣʶʯʠʪʴ 

ʥʘʩʢʦʣʴʢʦ ʚʦʟʤʦʞʥʦ ʨʘʩʩʝʷʥʠʝ ʩʚʝʪʘ ʥʘ ʟʝʨʢʘʣʘʭ. ʊʦʯʥʦʩʪʴ ʦʧʳʪʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ 

ʩʤʝʱʝʥʠʶ ʧʦʣʦʩ ʥʘ 2Ŀ10ī3 ʠʭ ʰʠʨʠʥʳ. ʅʘ ʵʪʦʤ ʘʧʧʘʨʘʪʝ ʩʢʦʨʦʩʪʴ 10 ʢʤ/ʩ, ʧʦʣʫʯʝʥʥʘʷ 

ʄʠʣʣʝʨʦʤ, ʜʘʚʘʣʘ ʙʳ ʩʜʚʠʛ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ 8Ŀ10ī3 ʜʣʠʥʳ ʚʦʣʥʳ ʟʝʣʸʥʦʛʦ ʮʚʝʪʘ, ʯʪʦ ʚ 

ʯʝʪʳʨʝ ʨʘʟʘ ʙʦʣʴʰʝ ʥʘʠʤʝʥʴʰʝʛʦ ʦʧʨʝʜʝʣʷʝʤʦʛʦ ʟʥʘʯʝʥʠʷ. ʕʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʦʜʠʣʩʷ ʚ 

ʣʘʙʦʨʘʪʦʨʠʠ ʅʦʨʤʘʥ ɹʨʠʜʞ, ʚ ʧʦʤʝʱʝʥʠʠ ʩ ʧʦʩʪʦʷʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ, ʚ ʨʘʟʣʠʯʥʦʝ ʚʨʝʤʷ 

ʜʥʷ. ɼʣʷ ʧʨʦʚʝʨʢʠ ʟʘʚʠʩʠʤʦʩʪʠ ʩʢʦʨʦʩʪʠ ʵʬʠʨʥʦʛʦ ʚʝʪʨʘ ʦʪ ʚʳʩʦʪʳ ʤʝʩʪʥʦʩʪʠ ʦʧʳʪʳ 

ʧʨʦʚʦʜʠʣʠʩʴ ʪʘʢʞʝ ʥʘ ʄʘʫʥʪ-ɺʠʣʩʦʥ, ʚ ʟʜʘʥʠʠ ʦʙʩʝʨʚʘʪʦʨʠʠ. ʕʬʬʝʢʪ ʦʢʘʟʘʣʩʷ ʥʝ 

ʧʨʝʚʳʰʘʶʱʠʤ 1 ʢʤ/ʩ ʜʣʷ ʵʬʠʨʥʦʛʦ ʚʝʪʨʘ [5]. 

çʊʝʧʝʨʴ ʷ ʭʦʪʝʣ ʙʳ ʩʜʝʣʘʪʴ ʥʝʩʢʦʣʴʢʦ ʟʘʤʝʯʘʥʠʡ ʧʦ ʧʦʚʦʜʫ ʵʢʩʧʝʨʠʤʝʥʪʘ ʄʠʣʣʝʨʘ. 

ʗ ʩʯʠʪʘʶ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʩʝʨʴʸʟʥʘʷ ʧʨʦʙʣʝʤʘ, ʩʚʷʟʘʥʥʘʷ ʩ ʵʬʬʝʢʪʦʤ, ʧʝʨʠʦʜʠʯʝʩʢʠʤ ʜʣʷ 

ʧʦʣʥʦʛʦ ʦʙʦʨʦʪʘ ʘʧʧʘʨʘʪʘ, ʠ ʩʙʨʦʰʝʥʥʘʷ ʩʦ ʩʯʝʪʦʚ ʄʠʣʣʝʨʦʤ, ʧʦʜʯʝʨʢʠʚʘʶʱʠʤ ʟʥʘʯʝʥʠʝ 

ʵʬʬʝʢʪʘ ʧʦʣʫʧʝʨʠʦʜʘ, ʪ. ʝ. ʧʦʚʪʦʨʷʶʱʝʛʦʩʷ ʧʨʠ ʧʦʣʫʦʙʦʨʦʪʝ ʘʧʧʘʨʘʪʘ, ʠ ʢʘʩʘʶʱʘʷʩʷ 

ʚʦʧʨʦʩʘ ʦʙ ʵʬʠʨʥʦʤ ʚʝʪʨʝ. ɺʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʵʬʬʝʢʪ ʧʦʣʥʦʛʦ ʧʝʨʠʦʜʘ ʟʥʘʯʠʪʝʣʴʥʦ 

ʙʦʣʴʰʝ ʵʬʬʝʢʪʘ ʧʦʣʫʧʝʨʠʦʜʘ. ʇʦ ʄʠʣʣʝʨʫ ʵʬʬʝʢʪ ʧʦʣʥʦʛʦ ʧʝʨʠʦʜʘ ʟʘʚʠʩʠʪ ʦʪ ʰʠʨʠʥʳ 

ʧʦʣʦʩ ʠ ʙʫʜʝʪ ʥʫʣʝʚʳʤ ʜʣʷ ʥʝʦʧʨʝʜʝʣʝʥʥʦ ʰʠʨʦʢʠʭ ʧʦʣʦʩ.è [5] 

çʍʦʪʷ ʄʠʣʣʝʨ ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʦʥ ʩʤʦʛ ʠʩʢʣʶʯʠʪʴ ʵʪʦʪ ʵʬʬʝʢʪ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʩʪʝʧʝʥʠ ʚ ʩʚʦʠʭ ʟʘʤʝʨʘʭ ʚ ʂʣʠʚʣʝʥʜʝ, ʠ ʵʪʦ ʤʦʞʥʦ ʣʝʛʢʦ ʦʙʲʷʩʥʠʪʴ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ, ʷ 

ʭʦʪʝʣ ʙʳ ʙʦʣʝʝ ʯʝʪʢʦ ʧʦʥʷʪʴ ʧʨʠʯʠʥʳ ʵʪʦʛʦ. ɻʦʚʦʨʷ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʢʘʢ ʧʨʠʚʝʨʞʝʥʝʮ 

ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ, ʷ ʜʦʣʞʝʥ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʪʘʢʦʛʦ ʵʬʬʝʢʪʘ ʚʦʚʩʝ ʥʝ ʩʫʱʝʩʪʚʫʝʪ. 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʧʦʚʦʨʦʪ ʘʧʧʘʨʘʪʘ ʚ ʮʝʣʦʤ, ʚʢʣʶʯʘʷ ʠʩʪʦʯʥʠʢ ʩʚʝʪʘ, ʥʝ ʜʘʝʪ ʢʘʢʦʛʦ-ʣʠʙʦ 

ʩʜʚʠʛʘ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ. ʅʠʢʘʢʦʛʦ ʵʬʬʝʢʪʘ ʥʝ ʜʦʣʞʥʦ ʙʳʪʴ, ʢʦʛʜʘ 

ɿʝʤʣʷ ʠ ʘʧʧʘʨʘʪ ʥʘʭʦʜʷʪʩʷ ʚ ʧʦʢʦʝ. ʇʦ ʕʡʥʰʪʝʡʥʫ ʪʘʢʦʝ ʞʝ ʦʪʩʫʪʩʪʚʠʝ ʵʬʬʝʢʪʘ ʜʦʣʞʥʦ 

ʥʘʙʣʶʜʘʪʴʩʷ ʜʣʷ ʜʚʠʞʫʱʝʡʩʷ ɿʝʤʣʠ. ʕʬʬʝʢʪ ʧʦʣʥʦʛʦ ʧʝʨʠʦʜʘ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʭʦʜʠʪʩʷ 

ʚ ʧʨʦʪʠʚʦʨʝʯʠʠ ʩ ʪʝʦʨʠʝʡ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʠ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ. ɽʩʣʠ ʟʘʪʝʤ ʄʠʣʣʝʨ 

ʦʙʥʘʨʫʞʠʣ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ, ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʢʦʪʦʨʳʭ ʥʝʣʴʟʷ ʦʪʨʠʮʘʪʴ, ʚʘʞʥʦ 

ʪʘʢʞʝ ʫʟʥʘʪʴ ʧʨʠʯʠʥʫ ʵʬʬʝʢʪʘ ʧʦʣʥʦʛʦ ʧʝʨʠʦʜʘ [5].è 

2.5 ʆʧʳʪʳ ʄʘʡʢʝʣʴʩʦʥʘ ʠ ɻʵʣʷ 

ɺ 1925 ʛ. ʄʘʡʢʝʣʴʩʦʥ ʠ ɻʵʣʴ ʫ ʂʣʠʨʠʥʛʘ ʚ ʀʣʣʠʥʦʡʩʝ ʫʣʦʞʠʣʠ ʥʘ ʟʝʤʣʝ 

ʚʦʜʦʧʨʦʚʦʜʥʳʝ ʪʨʫʙʳ ʚ ʚʠʜʝ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ. ɼʠʘʤʝʪʨ ʪʨʫʙ 30 ʩʤ. ʊʨʫʙʳ AF ʠ DE ʙʳʣʠ 

ʥʘʧʨʘʚʣʝʥʳ ʪʦʯʥʦ ʩ ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ, EF, DA ʠ CB ð ʩ ʩʝʚʝʨʘ ʥʘ ʶʛ. ɼʣʠʥʳ DE ʠ AF 

ʩʦʩʪʘʚʣʷʣʠ 613 ʤ; EF, DA ʠ CB ð 339,5 ʤ. ʆʜʥʠʤ ʦʙʱʠʤ ʥʘʩʦʩʦʤ, ʨʘʙʦʪʘʶʱʠʤ ʚ ʪʝʯʝʥʠʝ 

ʪʨʝʭ ʯʘʩʦʚ, ʤʦʞʥʦ ʦʪʢʘʯʘʪʴ ʚʦʟʜʫʭ ʜʦ ʜʘʚʣʝʥʠʷ 1 ʩʤ ʨʪʫʪʥʦʛʦ ʩʪʦʣʙʘ. ʏʪʦʙʳ ʦʙʥʘʨʫʞʠʪʴ 

ʩʤʝʱʝʥʠʝ, ʄʘʡʢʝʣʴʩʦʥ ʩʨʘʚʥʠʚʘʝʪ ʚ ʧʦʣʝ ʟʨʠʪʝʣʴʥʦʡ ʪʨʫʙʳ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʳʝ ʧʦʣʦʩʳ, 

https://ru.wikipedia.org/wiki/%D0%93%D0%B5%D0%BB%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%90%D1%82%D0%BC%D0%BE%D1%81%D1%84%D0%B5%D1%80%D0%B0_(%D0%B5%D0%B4%D0%B8%D0%BD%D0%B8%D1%86%D0%B0_%D0%B8%D0%B7%D0%BC%D0%B5%D1%80%D0%B5%D0%BD%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BB%D1%8F%D1%80%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D1%8F_%D0%B2%D0%BE%D0%BB%D0%BD
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%83%D0%BD%D1%82-%D0%92%D0%B8%D0%BB%D1%81%D0%BE%D0%BD


ʧʦʣʫʯʘʝʤʳʝ ʧʨʠ ʦʙʝʛʘʥʠʠ ʙʦʣʴʰʦʛʦ ʠ ʤʘʣʦʛʦ ʢʦʥʪʫʨʘ. ʆʜʠʥ ʧʫʯʦʢ ʩʚʝʪʘ ʰʸʣ ʧʦ ʯʘʩʦʚʦʡ 

ʩʪʨʝʣʢʝ, ʜʨʫʛʦʡ ʧʨʦʪʠʚ. ʉʤʝʱʝʥʠʝ ʧʦʣʦʩ, ʚʳʟʳʚʘʝʤʦʝ ʚʨʘʱʝʥʠʝʤ ɿʝʤʣʠ, ʨʘʟʥʳʝ ʣʶʜʠ 

ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʚ ʨʘʟʣʠʯʥʳʝ ʜʥʠ ʧʨʠ ʧʦʣʥʦʡ ʧʝʨʝʩʪʘʥʦʚʢʝ ʟʝʨʢʘʣ. ɺʩʝʛʦ ʙʳʣʦ ʩʜʝʣʘʥʦ 

269 ʠʟʤʝʨʝʥʠʡ. ʊʝʦʨʝʪʠʯʝʩʢʠ ʧʨʝʜʧʦʣʘʛʘʷ ʵʬʠʨ ʥʝʧʦʜʚʠʞʥʳʤ, ʩʣʝʜʫʝʪ ʦʞʠʜʘʪʴ 

ʩʤʝʱʝʥʠʷ ʧʦʣʦʩʳ ʥʘ 0,236Ñ0,002. ʆʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʜʘʣʘ ʩʤʝʱʝʥʠʝ 

0,230Ñ0,005, ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʧʦʜʪʚʝʨʜʠʚ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʠ ʚʝʣʠʯʠʥʫ ʵʬʬʝʢʪʘ ʉʘʥʴʷʢʘ [3]. 

ʉ. ʀ. ɺʘʚʠʣʦʚ ʚ ʩʪʘʪʴʝ çʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʦʩʥʦʚʘʥʠʷ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠè 

ʦʙʲ̫ʩʥʷʝʪ ʵʪʦʪ ʵʬʬʝʢʪ ʪʘʢ: 

çʈʦʪʘʮʠʦʥʥʳʝ ʦʧʳʪʳ ʉʘʥʴʷʢʘ ʠ ʄʘʡʢʝʣʴʩʦʥʘ ð ɻʵʣʷ ʚ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ 

(ʯʘʩʪʥʦʡ ʠ ʦʙʱʝʡ) ʦʙʲʷʩʥʷʶʪʩʷ ʧʦʯʪʠ ʪʘʢ ʞʝ, ʢʘʢ ʚʦʟʤʦʞʥʦʩʪʴ 

ʦʙʥʘʨʫʞʝʥʠʷ ʚʨʘʱʘʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ ʧʦ ʧʨʦʷʚʣʝʥʠʷʤ ʮʝʥʪʨʦʙʝʞʥʳʭ ʩʠʣ ʚ ʤʝʭʘʥʠʢʝ. 

ʕʪʦ ð ʝʩʪʝʩʪʚʝʥʥʦʝ ʩʣʝʜʩʪʚʠʝ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ, ʥʝ ʜʦʙʘʚʣʷʶʱʝʝ ʥʠʯʝʛʦ ʥʦʚʦʛʦ 

[3].è 

ʇʦʜʨʦʙʥʳʡ ʘʥʘʣʠʟ ʠʥʪʝʨʬʝʨʦʤʝʪʨʘ ʄʘʡʢʝʣʴʩʦʥʘ-ʄʦʨʣʠ [7] ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʧʦʣʫʯʠʪʴ ʠʟʤʝʥʝʥʠʝ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʦʡ ʢʘʨʪʠʥʳ ʧʨʠ ʧʦʚʦʨʦʪʝ ʠʥʪʝʨʬʝʨʦʤʝʪʨʘ, ʚ 

ʢʦʪʦʨʦʤ ʦʜʠʥ ʠʩʪʦʯʥʠʢ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ ʥʝʚʦʟʤʦʞʥʦ. ʕʬʬʝʢʪ ʚʩʝʛʜʘ 

ʢʦʤʧʝʥʩʠʨʫʝʪʩʷ. 

2.6 ʉʦʚʨʝʤʝʥʥʳʝ ʚʘʨʠʘʥʪʳ 

ɺ 1958 ʛʦʜʫ ʚ ʂʦʣʫʤʙʠʡʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ (ʉʐɸ) ʙʳʣ ʧʨʦʚʝʜʸʥ ʝʱʸ ʙʦʣʝʝ ʪʦʯʥʳʡ 

ʵʢʩʧʝʨʠʤʝʥʪ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʪʠʚʦʥʘʧʨʘʚʣʝʥʥʳʭ ʣʫʯʝʡ ʜʚʫʭ ʤʘʟʝʨʦʚ, ʧʦʢʘʟʘʚʰʠʡ 

ʥʝʠʟʤʝʥʥʦʩʪʴ ʯʘʩʪʦʪʳ ʦʪ ʜʚʠʞʝʥʠʷ ɿʝʤʣʠ ʩ ʪʦʯʥʦʩʪʴʶ ʦʢʦʣʦ 10ī9 %. 

ɽʱ yʙʦʣʝʝ ʪʦʯʥʳʝ ʠʟʤʝʨʝʥʠʷ ʚ 1974 ʛʦʜʫ ʜʦʚʝʣʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʜʦ 0,025 ʤ/ʩ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʚʘʨʠʘʥʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘ ʄʘʡʢʝʣʴʩʦʥʘ [8] ʠʩʧʦʣʴʟʫʶʪ ʦʧʪʠʯʝʩʢʠʝ ʠ 

ʢʨʠʦʛʝʥʥʳʝ ʤʠʢʨʦʚʦʣʥʦʚʳʝ ʨʝʟʦʥʘʪʦʨʳ ʠ ʧʦʟʚʦʣʷʶʪ ʦʙʥʘʨʫʞʠʪʴ ʦʪʢʣʦʥʝʥʠʝ ʩʢʦʨʦʩʪʠ 

ʩʚʝʪʘ, ʝʩʣʠ ʙʳ ʦʥʦ ʩʦʩʪʘʚʣʷʣʦ ʥʝʩʢʦʣʴʢʦ ʝʜʠʥʠʮ ʥʘ 10ī16. 

 

3. ʉʚʝʜʝʥʠʷ ʦ ʧʨʠʦʨʠʪʝʪʝ 

ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʠ ʦʧʠʩʘʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠʟʣʦʞʝʥʳ ʚ ʤʦʥʦʛʨʘʬʠʠ çʈʦʞʜʝʥʠʝ 

ʠ ʵʚʦʣʶʮʠʷ ʤʘʪʝʨʠʠè. ɿʫʝʚ ɹ.ʂ. ʉʘʤʘʨʘ: ʀʟʜ-ʚʦ ñʉʘʤɺʝʥò, 1995. ï ʩ. ʠʣʣ. 

ʇʝʨʚʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʧʦʣʫʯʝʥʳ 15.01.2018 ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

XXXXXXXXX  ʛ. ʉʘʤʘʨʘ. 
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4. ʉʫʱʥʦʩʪʴ ʦʪʢʨʳʪʠʷ 

ʉʫʱʥʦʩʪʴ ʦʪʢʨʳʪʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʧʦʜʪʚʝʨʞʜʝʥʠʠ ʩʚʦʡʩʪʚʘ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʩ ʘʙʩʦʣʶʪʥʦʡ ʩʢʦʨʦʩʪʴʶ ʚ 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʠʩʪʦʯʥʠʢʘ ʠʟʣʫʯʝʥʠʷ. 

ʕʢʩʧʝʨʠʤʝʥʪ ʟʘʢʣʶʯʘʣʩʷ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʚʫʭ ʥʝʟʘʚʠʩʠʤʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ, ʢʦʪʦʨʳʝ ʠʩʢʣʶʯʘʶʪ ʤʝʪʦʜʠʯʝʩʢʫʶ ʦʰʠʙʢʫ (ʢʦʤʧʝʥʩʘʮʠʶ 

ʦʧʳʪʦʚ ʩ ʦʜʥʠʤ ʠʩʪʦʯʥʠʢʦʤ, ʧʨʦʚʝʜʝʥʥʳʭ ʨʘʥʝʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦ ʠʟʤʝʨʝʥʠʶ 

ʘʙʩʦʣʶʪʥʦʡ ʩʢʦʨʦʩʪʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ) [7, 9]. ʇʨʦʚʝʜʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩ ʜʚʫʤʷ 

ʠʩʪʦʯʥʠʢʘʤʠ ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ, ʢʦʛʜʘ ʪʝʭʥʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʠʟʛʦʪʦʚʣʝʥʠʷ ʢʦʤʧʘʢʪʥʳʭ 

ʛʝʥʝʨʘʪʦʨʦʚ ʜʦʩʪʠʛ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʥʝ ʙʦʣʝʝ 10-12. ʕʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʦʜʠʣʩʷ ʧʦʩʨʝʜʩʪʚʦʤ 

ʫʩʪʘʥʦʚʢʠ, ʨʝʘʣʠʟʫʶʱʝʡ ʠʟʤʝʨʝʥʠʝ ʧʝʨʠʦʜʘ ʤʝʞʜʫ ʫʟʣʘʤʠ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʦʡ ʢʘʨʪʠʥʳ 

ʦʪ ʜʚʫʭ ʙʣʠʟʢʠʭ ʧʦ ʯʘʩʪʦʪʝ ʠʩʪʦʯʥʠʢʦʚ (ʩ ʨʘʟʥʦʩʪʴʶ ʥʝ ʙʦʣʝʝ 1-2 ɻʮ), ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ 

ʤʘʢʩʠʤʘʣʴʥʦʤ ʨʘʩʩʪʦʷʥʠʠ ʜʨʫʛ ʦʪ ʜʨʫʛʘ (ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ), 

ʨʘʟʤʝʱʝʥʥʳʭ ʥʘ ʚʨʘʱʘʶʱʝʡʩʷ ʧʣʘʪʬʦʨʤʝ, ʜʚʠʞʫʱʝʡʩʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʩʦ ʩʢʦʨʦʩʪʴʶ 

ɿʝʤʣʠ.  

ʉʚʦʡʩʪʚʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʩ ʘʙʩʦʣʶʪʥʦʡ ʩʢʦʨʦʩʪʴʶ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʵʬʬʝʢʪʦʤ ʤʦʜʫʣʷʮʠʠ ʧʝʨʠʦʜʘ ʤʝʞʜʫ ʫʟʣʘʤʠ çʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʦʡ 

ʢʘʨʪʠʥʳè ʩʠʥʭʨʦʥʥʦ ʩ ʚʨʘʱʝʥʠʝʤ ʫʩʪʨʦʡʩʪʚʘ. 

  



5. ɼʦʢʘʟʘʪʝʣʴʩʪʚʘ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʦʪʢʨʳʪʠʷ 
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ɼʣʷ ʠʟʤʝʨʝʥʠʷ ʘʙʩʦʣʶʪʥʦʡ ʩʢʦʨʦʩʪʠ ɿʝʤʣʠ ʠʩʧʦʣʴʟʦʚʘʥʘ ʫʩʪʘʥʦʚʢʘ ʩ ʚʨʘʱʘʶʱʝʡʩʷ 

ʧʣʘʪʬʦʨʤʦʡ ʧʦʟ. 1 (ʨʠʩ.1), ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʦʙʦʡ ʜʚʘ ʨʘʟʥʝʩʸʥʥʳʭ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ 

ʧʝʨʝʜʘʶʱʠʭ ʉɺʏ ʪʨʘʢʪʘ ʠ ʦʜʥʠʤ ʧʨʠʝʤʥʳʤ ʉɺʏ ʪʨʘʢʪʦʤ ʩ ʦʜʥʦʡ ʧʨʠʸʤʥʦʡ ʘʥʪʝʥʥʦʡ 

ʧʦʟ. 2. ʀʩʪʦʯʥʠʢʘʤʠ ʦʧʦʨʥʳʭ ʩʠʛʥʘʣʦʚ 10 ʄɻʮ, ʚ ʢʘʞʜʦʤ ʧʝʨʝʜʘʶʱʝʤ ʉɺʏ ʪʨʘʢʪʝ, 

ʷʚʣʷʶʪʩʷ ʧʨʝʮʠʟʠʦʥʥʳʝ ʤʘʣʦʰʫʤʷʱʠʝ ʪʝʨʤʦʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʝ ʢʚʘʨʮʝʚʳʝ ʛʝʥʝʨʘʪʦʨʳ 

ʧʦʟ. 3, 4 ʩ ʧʦʥʠʞʝʥʥʦʡ G-ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ. ʆʧʦʨʥʳʝ ʛʝʥʝʨʘʪʦʨʳ ʟʘʢʣʶʯʝʥʳ ʚ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʢʝʨʘʤʠʯʝʩʢʠʝ ʪʝʨʤʦʠʟʦʣʠʨʦʚʘʥʥʳʝ ʢʦʨʧʫʩʘ ʧʦʟ 5, 6, ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ 

ʚʣʠʷʥʠʷ ʚʥʝʰʥʠʭ ʚʦʟʜʝʡʩʪʚʫʶʱʠʭ ʬʘʢʪʦʨʦʚ ʧʨʠ ʚʨʘʱʝʥʠʠ. ʉʠʥʪʝʟʘʪʦʨʳ ʧʦʟ. 7, 8, 

ʨʝʘʣʠʟʦʚʘʥʥʳʝ ʧʦ ʩʭʝʤʝ ʌɸʇʏ, ʠʟ ʦʧʦʨʥʦʛʦ ʩʠʛʥʘʣʘ ʬʦʨʤʠʨʫʝʪ ʉɺʏ ʩʠʛʥʘʣ 12 ɻɻʮ. 

ʉʠʥʪʝʟʘʪʦʨʳ ʩʦʜʝʨʞʘʪ ʫʩʪʨʦʡʩʪʚʦ ʫʧʨʘʚʣʝʥʠʷ ʧʘʨʘʤʝʪʨʘʤʠ ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ. 

ʇʘʨʘʤʝʪʨʳ ʟʘʜʘʶʪʩʷ ʧʦ ʠʥʪʝʨʬʝʡʩʫ USB ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʨʘʙʦʪʳ. ʉʬʦʨʤʠʨʦʚʘʥʥʳʡ 

ʩʠʥʪʝʟʘʪʦʨʦʤ ʉɺʏ ʩʠʛʥʘʣ ʫʤʥʦʞʘʝʪʩʷ ʥʘ ʜʚʘ ʚ ʫʤʥʦʞʠʪʝʣʷʭ ʯʘʩʪʦʪʳ ʧʦʟ. 9, 10 ʠ 

ʧʦʩʪʫʧʘʝʪ ʥʘ ʧʝʨʝʜʘʶʱʠʝ ʨʫʧʦʨʥʳʝ ʘʥʪʝʥʥʳ ʧʦʟ. 11, 12. ʢʦʪʦʨʳʝ ʠʟʣʫʯʘʶʪ ʉɺʏ ʩʠʛʥʘʣ 

ʯʘʩʪʦʪʦʡ 24 ɻɻʮ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʧʨʠʝʤʥʦʡ ʘʥʪʝʥʥʳ 2. ɺʪʦʨʦʡ ʪʨʘʢʪ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʨʫʯʥʦʡ ʧʦʜʩʪʨʦʡʢʠ ʯʘʩʪʦʪʳ ʦʧʦʨʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ ʚ ʦʪʥʦʩʠʪʝʣʴʥʦʤ ʜʠʘʧʘʟʦʥʝ Ñ10-7. 

ʇʝʨʝʜʘʶʱʠʝ ʘʥʪʝʥʥʳ ʧʦʟ.11 ʠ ʧʦʟ.12 ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʦʜʥʦʡ ʧʨʷʤʦʡ ʩ ʧʨʠʝʤʥʦʡ 

ʘʥʪʝʥʥʦʡ 2. ʇʝʨʝʜʘʶʱʘʷ ʘʥʪʝʥʥʘ ʧʦʟ. 11 ʨʘʩʧʦʣʦʞʝʥʘ ʩ ʥʝʢʦʪʦʨʳʤ ʩʤʝʱʝʥʠʝʤ ʜʣʷ 

ʠʩʢʣʶʯʝʥʠʷ ʵʢʨʘʥʠʨʦʚʘʥʠʷ ʘʥʪʝʥʥʦʡ ʧʦʟ. 11 ʧʨʦʭʦʞʜʝʥʠʷ ʩʠʛʥʘʣʘ ʩ ʘʥʪʝʥʥʳ ʢ ʧʨʠʝʤʥʦʡ 

ʘʥʪʝʥʥʝ ʧʦʟ. 2. 

ʇʨʠʸʤʥʘʷ ʘʥʪʝʥʥʘ ʧʦʟ. 2 ʧʦʜʢʣʶʯʝʥʘ ʢ ʧʝʨʝʥʦʩʥʦʤʫ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʤʫ 

ʘʥʘʣʠʟʘʪʦʨʫ ʩʧʝʢʪʨʘ ʧʦʟ. 13 ʩ ʘʚʪʦʥʦʤʥʳʤ ʧʠʪʘʥʠʝʤ, ʨʘʩʧʦʣʦʞʝʥʥʦʤʫ ʥʘ ʚʨʘʱʘʶʱʝʡʩʷ 

ʧʣʘʪʬʦʨʤʝ 1. ɸʥʘʣʠʟʘʪʦʨ 13 ʩʝʣʝʢʪʠʨʫʝʪ ʠ ʜʝʪʝʢʪʠʨʫʝʪ ʩʫʤʤʘʨʥʳʡ ʩʠʛʥʘʣ ʩ ʧʨʠʝʤʥʦʡ 

ʘʥʪʝʥʥʳ 2. ʩʠʛʥʘʣ ʨʝʟʫʣʴʪʠʨʫʶʱʝʡ ʘʤʧʣʠʪʫʜʳ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ. ʋʧʨʘʚʣʝʥʠʝ 

ʘʥʘʣʠʟʘʪʦʨʦʤ ʠ ʤʦʥʠʪʦʨʠʥʛ ʧʘʨʘʤʝʪʨʦʚ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʧʨʠ ʚʨʘʱʘʪʝʣʴʥʦʤ ʜʚʠʞʝʥʠʠ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ ʦʧʝʨʘʪʦʨʘ ʧʦ ʢʘʥʘʣʫ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʚʷʟʠ Wi-Fi 

ʨʝʘʣʠʟʫʶʱʝʝʩʷ ʧʦʩʨʝʜʩʪʚʦʤ Wi-Fi ʘʜʘʧʪʝʨʘ ʧʦʟ. 14. 

ʇʝʨʝʜʘʶʱʠʝ ʘʥʪʝʥʥʳ ʧʦʟ. 11 ʠ ʧʦʟ. 12 ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʤʘʢʩʠʤʘʣʴʥʦʤ ʨʘʩʩʪʦʷʥʠʠ 

ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʥʘʠʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʦʣʥ. ʕʪʦ ʨʘʩʩʪʦʷʥʠʝ ʷʚʣʷʝʪʩʷ 

ʙʘʟʦʚʦʡ ʜʣʠʥʦʡ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ ʦʥʦ ʨʘʚʥʷʣʦʩʴ 2925 ʤʤ, ʯʪʦ ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 12,5 ʤʤ 

ʩʦʩʪʘʚʣʷʣʦ ὔ ςστ ʚʦʣʥʳ. ʇʨʠ ʧʦʚʦʨʦʪʝ ʦʪ 0 ʜʦ 90 ʛʨʘʜʫʩʦʚ ʚʝʢʪʦʨʘ, ʧʨʦʭʦʜʷʱʝʛʦ ʯʝʨʝʟ 

ʧʝʨʝʜʘʶʱʫʶ ʘʥʪʝʥʥʫ 14 ʠ ʧʨʠʝʤʥʫʶ ʘʥʪʝʥʥʫ 2, ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʝʜʧʦʣʘʛʘʝʤʦʛʦ ʚʝʢʪʦʨ r

ʘʙʩʦʣʶʪʥʦʡ ʩʢʦʨʦʩʪʠ ɿʝʤʣʠ ʤʝʥʷʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʤʝʱʘʶʱʠʭʩʷ ʚʦʣʥ ʥʘ ʙʘʟʦʚʦʡ ʜʣʠʥʝ 

(ʨʠʩ. 4). ɺ ʤʦʤʝʥʪ, ʢʦʛʜʘ ʚʝʢʪʦʨʘ ʥʘʧʨʘʚʣʝʥʳ ʚ ʦʜʥʫ ʩʪʦʨʦʥʫ ʠʩʭʦʜʥʘʷ ʜʣʠʥʘ ʚʦʣʥʳ ‗ 

ʫʤʝʥʴʰʘʝʪʩʷ ʥʘ ʚʝʣʠʯʠʥʫ  ‗  , ʧʨʠ ʵʪʦʤ ʥʘ ʫʯʘʩʪʢʝ ʤʝʞʜʫ ʘʥʪʝʥʥʘʤʠ 11 ʠ 12 

ʨʘʟʤʝʱʘʝʪʩʷ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʣʥ, ʢʦʪʦʨʦʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ ʩʦʦʪʥʦʰʝʥʠʷ:  
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ʛʜʝ ὺ ʧʨʝʜʧʦʣʘʛʘʝʤʘʷ ʘʙʩʦʣʶʪʥʘʷ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ɿʝʤʣʠ 

ʇʨʠ ʧʦʚʦʨʦʪʝ ʚʝʢʪʦʨʦʚ ʦʪ 90 ʜʦ 180 ʛʨʘʜʫʩʦʚ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʤʝʱʘʶʱʠʭʩʷ ʚʦʣʥ 

ʤʝʞʜʫ ʘʥʪʝʥʥʘʤʠ 11 ʠ 12 ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ ʩʦʦʪʥʦʰʝʥʠʷ  
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʧʦʚʦʨʦʪʝ ʥʘ 180 ʛʨʘʜʫʩʦʚ ʦʞʠʜʘʝʤʳʡ ʵʬʬʝʢʪ ʫʜʚʘʠʚʘʝʪʩʷ ʠ 

ʩʦʩʪʘʚʣʷʝʪ 0,624‗ (7,8 ʤʤ). 

ɺ ʦʧʳʪʝ ʄʘʡʢʝʣʴʩʦʥʘ-ʄʦʨʣʠ ʧʨʠ ʦʜʥʦʤ ʠʩʪʦʯʥʠʢʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ 

ʦʞʠʜʘʝʤʳʡ ʵʬʬʝʢʪ ʧʨʠ ʪʝʭ ʞʝ ʧʘʨʘʤʝʪʨʘʭ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ:  
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ʇʨʠ ʜʘʣʴʥʝʡʰʝʤ ʧʦʚʦʨʦʪʝ ʦʪ 180 ʜʦ 270 ʛʨʘʜʫʩʦʚ ʵʪʦʪ ʞʝ ʵʬʬʝʢʪ ʧʨʦʷʚʠʪʩʷ ʚ 

ʦʙʨʘʪʥʦʤ ʧʦʨʷʜʢʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʭʦʜʷʱʘʷ ʠ ʚʭʦʜʷʱʘʷ ʨʘʟʥʠʮʘ ʢʦʣʠʯʝʩʪʚʘ ʚʦʣʥ ʠʟ 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʤʝʞʜʫ ʘʥʪʝʥʥʘʤʠ ʟʘ ʧʦʣʥʳʡ ʦʙʦʨʦʪ ʙʫʜʝʪ ʜʦʙʘʚʣʷʪʴʩʷ ʠʣʠ ʚʳʯʠʪʘʪʴʩʷ ʦʪ 

ʚʨʝʤʝʥʠ ʩʤʝʥʳ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʦʡ ʢʘʨʪʠʥʳ ʚ ʧʨʠʝʤʥʦʡ ʘʥʪʝʥʥʝ 2, ʠ ʧʦʩʢʦʣʴʢʫ ʟʘ ʦʜʠʥ 

ʦʙʦʨʦʪ ʧʣʘʪʬʦʨʤʳ ʟʘ ʩʯʝʪ ʨʘʟʥʦʩʪʠ ʚʨʝʤʝʥʠ ʩʤʝʥʳ ʬʘʟ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʦʡ ʢʘʨʪʠʥʳ 

(ʧʨʠʤʝʨʥʦ ʚ 10 ʨʘʟ) ʚ ʧʨʠʝʤʥʦʡ ʘʥʪʝʥʥʝ 2 ʠ ʚʨʝʤʝʥʠ ʦʜʥʦʛʦ ʦʙʦʨʦʪʘ ʧʣʘʪʬʦʨʤʳ ʧʦʣʫʯʠʤ 

10 ʪʦʯʝʢ ʚʨʝʤʝʥʠ ʩʤʝʥʳ ʬʘʟ ʠ, ʧʦʩʪʨʦʠʚ ʛʨʘʬʠʢ ʚʨʝʤʝʥʠ ʠʟʤʝʥʝʥʠʷ ʩʤʝʥʳ ʬʘʟ ʚ 

ʧʨʠʝʤʥʦʡ ʘʥʪʝʥʥʝ 2 ʦʪ ʣʠʥʠʠ ʫʟʣʦʚ ʜʦ ʣʠʥʠʠ ʧʫʯʥʦʩʪʝʡ ʠ ʚʦʟʚʨʘʪʘ ʜʦ ʣʠʥʠʠ ʫʟʣʦʚ ʚ 

ʢʦʦʨʜʠʥʘʪʘʭ ʪʝʢʫʱʝʛʦ ʚʨʝʤʝʥʠ ʠ ʚʨʝʤʝʥʠ ʩʤʝʥʳ ʬʘʟ, ʜʦʣʞʥʳ ʧʦʣʫʯʠʪʴ ʩʠʥʫʩʦʠʜʫ, 

ʘʤʧʣʠʪʫʜʘ ʢʦʣʝʙʘʥʠʡ ʢʦʪʦʨʦʡ ʠ ʙʫʜʝʪ ʨʘʚʥʘ ʜʚʦʡʥʦʤʫ ʵʬʬʝʢʪʫ ʠʟʤʝʥʝʥʠʷ ʚʨʝʤʝʥʠ ʩʤʝʥʳ 

ʬʘʟ ʚ ʧʨʠʝʤʥʦʡ ʘʥʪʝʥʥʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʚʝʣʠʯʝʥʠʷ ʠʣʠ ʫʤʝʥʴʰʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʚʦʣʥ, 

ʨʘʟʤʝʱʘʶʱʠʭʩʷ ʤʝʞʜʫ ʘʥʪʝʥʥʘʤʠ 11 ʠ 12 ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʝʢʪʦʨʘ ʘʙʩʦʣʶʪʥʦʡ ʩʢʦʨʦʩʪʠ 

ʜʚʠʞʝʥʠʷ ɿʝʤʣʠ. 
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5.1 ʄʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʕʢʩʧʝʨʠʤʝʥʪ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ ʩʦʟʜʘʚʘʝʤʘʷ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʘʷ ʢʘʨʪʠʥʘ ʦʪ 

ʜʚʫʭ ʘʥʪʝʥʥ ʚʦʩʧʨʠʥʠʤʘʣʘʩʴ ʧʨʠʝʤʥʦʡ ʘʥʪʝʥʥʦʡ 2 ʧʦ ʣʠʥʠʠ ʫʟʣʦʚ, ʣʠʙʦ ʧʫʯʥʦʩʪʝʡ, ʧʨʠ 

ʵʪʦʤ ʚʨʝʤʷ ʩʤʝʥʳ ʬʘʟ ʫʟʣʦʚ ʠ ʧʫʯʥʦʩʪʝʡ, ʪ.ʝ. ʥʝʩʦʚʧʘʜʝʥʠʝ ʯʘʩʪʦʪ ʦʪ ʜʚʫʭ ʧʝʨʝʜʘʶʱʠʭ 

ʘʥʪʝʥʥ 11 ʠ 12 ʚʳʙʠʨʘʝʪʩʷ ʥʘ ʧʦʨʷʜʦʢ ʤʝʥʴʰʝ ʯʝʤ ʚʨʝʤʷ ʦʜʥʦʛʦ ʦʙʦʨʦʪʘ ʧʣʘʪʬʦʨʤʳ 1. 

ʇʨʠ ʵʪʦʤ ʚʳʭʦʜ ʨʘʟʥʦʩʪʠ ʢʦʣʠʯʝʩʪʚʘ ʜʣʠʥ ʚʦʣʥ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʙʘʟʦʚʦʡ ʜʣʠʥʝ ʤʝʞʜʫ 

ʜʚʫʤʷ ʠʟʣʫʯʘʶʱʠʤʠ ʘʥʪʝʥʥʘʤʠ, ʠʟʤʝʥʷʝʪ ʚʨʝʤʷ ʩʤʝʥʳ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʦʡ ʢʘʨʪʠʥʳ ʥʘ 

ʧʨʠʝʤʥʦʡ ʘʥʪʝʥʥʝ ʧʨʠ ʚʨʘʱʝʥʠʠ ʧʣʘʪʬʦʨʤʳ. 

ʋʩʪʘʥʦʚʢʘ ʩʦʙʠʨʘʝʪʩʷ ʧʦ ʩʭʝʤʝ (ʨʠʩ. 1). ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʩʭʝʤʘ 

ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ. 3. ʅʘʯʠʥʘʝʪʩʷ ʵʢʩʧʝʨʠʤʝʥʪ ʚ ʙʝʟʵʭʦʚʦʡ ʢʘʤʝʨʝ ʧʨʠ ʧʦʢʦʷʱʝʡʩʷ 

ʧʣʘʪʬʦʨʤʝ 1, ʚʢʣʶʯʘʶʪʩʷ ʢʚʘʨʮʝʚʳʝ ʛʝʥʝʨʘʪʦʨʳ 3 ʠ 4, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʚ ʢʝʨʘʤʠʯʝʩʢʠʭ 



ʪʝʨʤʦʠʟʦʣʷʪʦʨʘʭ 5, 6 ʜʣʷ ʩʪʘʙʠʣʠʟʘʮʠʠ ʠʭ ʪʝʤʧʝʨʘʪʫʨʳ, ʧʨʦʛʨʝʚʘʶʪʩʷ ʚ ʪʝʯʝʥʠʠ ʯʘʩʘ. 

ɺʦʣʥʳ ʦʪ ʧʝʨʝʜʘʶʱʠʭ ʘʥʪʝʥʥ 11 ʠ 12 ʩʫʤʤʠʨʫʶʪʩʷ, ʠ ʚ ʧʨʠʝʤʥʫʶ ʘʥʪʝʥʥʫ 2 ʩʠʛʥʘʣ 

ʧʨʠʭʦʜʠʪ ʪʦ ʚ ʬʘʟʝ, ʪʦ ʚ ʧʨʦʪʠʚʦʬʘʟʝ ʟʘ ʩʯʝʪ ʪʦʛʦ, ʯʪʦ ʠʟʣʫʯʘʶʱʠʝ ʘʥʪʝʥʥʳ 11 ʠ 12 ʥʝ 

ʢʦʛʝʨʝʥʪʥʳ ʥʘ 1-2 ɻʮ. ʉ ʧʦʤʦʱʴʶ ʘʥʘʣʠʟʘʪʦʨʘ ʩʧʝʢʪʨʘ 13 ʚʳʚʦʜʠʪʩʷ ʩʫʤʤʘʨʥʳʡ ʩʠʛʥʘʣ, 

ʚʦʩʧʨʠʥʠʤʘʝʤʳʡ ʧʨʠʝʤʥʦʡ ʘʥʪʝʥʥʦʡ 2. ʏʘʩʪʦʪʘ ʩʤʝʥ ʫʟʣʦʚ ʠ ʧʫʯʥʦʩʪʝʡ ʥʘ ʧʨʠʝʤʥʦʡ 

ʘʥʪʝʥʥʝ 2 ʟʘʚʠʩʠʪ ʦʪ ʪʦʯʥʦʩʪʠ ʩʦʚʧʘʜʝʥʠʷ ʯʘʩʪʦʪ, ʧʨʦʠʟʚʦʜʠʤʳʭ ʢʚʘʨʮʝʚʳʤʠ 

ʛʝʥʝʨʘʪʦʨʘʤʠ 3 ʠ 4. ʇʝʨʝʢʣʶʯʘʷ ʘʥʘʣʠʟʘʪʦʨ ʩʧʝʢʪʨʘ ʚ ʯʘʩʪʦʪʥʳʡ ʨʝʞʠʤ ʥʘʭʦʜʠʤ 

ʤʘʢʩʠʤʘʣʴʥʳʝ ʧʠʢʠ ʦʪ ʧʝʨʝʜʘʶʱʠʭ ʘʥʪʝʥʥ 11 ʠ 12, ʥʘʧʨʠʤʝʨ, ʧʝʨʝʢʨʳʪʠʝʤ ʠʟʣʫʯʘʶʱʠʭ 

ʘʥʪʝʥʥ 11 ʠ 12 ʚʝʱʝʩʪʚʦʤ, ʧʦʛʣʦʱʘʶʱʝʤ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʚʦʣʥʳ. ɿʘʪʝʤ ʩ ʧʦʤʦʱʴʶ 

ʪʦʯʥʦʡ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʯʘʩʪʦʪʳ ʦʜʥʦʛʦ ʠʟ ʢʚʘʨʮʝʚʳʭ ʛʝʥʝʨʘʪʦʨʦʚ 4 ʩʦʚʤʝʱʘʝʤ ʯʘʩʪʦʪʳ ʩ 

ʨʘʟʥʠʮʝʡ ʯʘʩʪʦʪ ʧʨʠʤʝʨʥʦ ʚ 1-2 ɻʮ, ʜʣʷ ʯʝʛʦ ʘʥʘʣʠʟʘʪʦʨ 13 ʧʝʨʝʚʦʜʠʪʩʷ ʚʦ ʚʨʝʤʝʥʥʦʡ 

ʨʝʞʠʤ, ʠ ʪʘʤ ʩʤʦʪʨʠʤ ʯʘʩʪʦʪʫ ʩʤʝʥʳ ʬʘʟ ʫʟʣʦʚ ʠ ʧʫʯʥʦʩʪʝʡ ʠ ʦʙʨʘʪʥʦ ʚ ʪʝʯʝʥʠʝ 

ʧʨʠʤʝʨʥʦ ʦʜʥʦʡ ʩʝʢʫʥʜʳ (ʩʤ ʨʠʩ 7) ʩ ʜʠʩʧʣʝʷ ʢʦʤʧʴʶʪʝʨʘ. ʅʘ ʨʠʩ. 9 ʤʳ ʥʘʙʣʶʜʘʝʤ, ʯʪʦ 

ʚʨʝʤʷ ʩʤʝʥʳ ʬʘʟ ʠʥʪʝʨʬʝʨʝʥʮʠʠ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʦ. ɺ ʩʪʘʪʠʯʝʩʢʦʤ ʧʦʣʦʞʝʥʠʠ 

ʧʣʘʪʬʦʨʤʳ ʧʨʦʚʦʜʠʤ ʥʝʩʢʦʣʴʢʦ ʟʘʧʠʩʝʡ ʚʨʝʤʝʥʠ ʩʤʝʥʳ ʬʘʟ ʠʥʪʝʨʬʝʨʝʥʮʠʠ ʩ ʧʨʠʝʤʥʦʡ 

ʘʥʪʝʥʥʳ 2 ʥʘ SD ʢʘʨʪʫ, ʫʩʪʘʥʦʚʣʝʥʥʫʶ ʚ ʘʥʘʣʠʟʘʪʦʨ ʩʧʝʢʪʨʘ 13.  ʇʦʩʣʝ ʯʝʛʦ ʧʨʠʚʦʜʠʤ ʚʦ 

ʚʨʘʱʝʥʠʝ ʧʣʘʪʬʦʨʤʫ ʫʩʪʘʥʦʚʢʠ ʩʦ ʩʢʦʨʦʩʪʴ ʧʨʠʤʝʨʥʦ 0,1 ʦʙ/ʩʝʢ. ʀ ʚʦ ʚʨʝʤʝʥʥʦʤ ʨʝʞʠʤʝ 

ʘʥʘʣʠʟʘʪʦʨʘ ʩʧʝʢʪʨʘ 13 ʤ  rʚʠʜʠʤ ʥʘ ʜʠʩʧʣʝʝ ʢʦʤʧʴʶʪʝʨʘ, ʯʪʦ ʚʨʝʤʷ ʠʟʤʝʥʝʥʠʷ 

ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʦʡ ʢʘʨʪʠʥʳ ʥʘ ʧʨʠʝʤʥʦʡ ʘʥʪʝʥʥʝ ʪʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʪʦ ʫʤʝʥʴʰʘʝʪʩʷ. 

ʈʝʟʫʣʴʪʘʪ ʪʘʢʞʝ ʟʘʧʠʩʳʚʘʝʤ ʥʘ SD ʢʘʨʪʫ ʧʨʠʤʝʨʥʦ ʯʝʨʝʟ 30 ʩʝʢʫʥʜ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʨʘʟʚʝʨʪʢʠ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʥʘ ʜʠʩʧʣʝʝ ʢʦʤʧʴʶʪʝʨʘ. ʇʦʩʣʝ ʯʝʛʦ ʧʣʘʪʬʦʨʤʘ 1 

ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʟʘʧʠʩʴ ʚ ʩʪʘʪʠʯʝʩʢʦʤ ʧʦʣʦʞʝʥʠʠ ʧʣʘʪʬʦʨʤʳ 1.  

5.2 ʆʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʫʢʘʟʘʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ SD ʢʘʨʪʘ ʠʟʚʣʝʢʘʝʪʩʷ ʠʟ ʘʥʘʣʠʟʘʪʦʨʘ, ʠ 

ʚʩʝ ʜʘʥʥʳʝ ʧʝʨʝʧʠʩʳʚʘʶʪʩʷ ʥʘ ʢʦʤʧʴʶʪʝʨ. ɼʘʣʝʝ ʩʣʝʜʫʝʪ ʧʨʦʮʝʩʩ ʦʙʨʘʙʦʪʢʠ ʧʦʣʫʯʝʥʥʳʭ 

ʜʘʥʥʳʭ. ɺ ʤʦʤʝʥʪ ʩʦʭʨʘʥʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʘ SD ʢʘʨʪʝ ʩʦʟʜʘʝʪʩʷ ʬʘʡʣ ʚ 

ʬʦʨʤʘʪʝ CSV ʩ ʠʤʝʥʝʤ, ʢʦʪʦʨʦʝ ʚʚʦʜʠʪʩʷ ʚʨʫʯʥʫʶ ʚ ʧʨʦʮʝʩʩʝ ʩʦʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʩ 

ʘʥʘʣʠʟʘʪʦʨʘ 13 ʥʘ SD ʢʘʨʪʫ. CSV ʬʘʡʣ ʩʦʜʝʨʞʠʪ ʚʝʣʠʯʠʥʳ ʤʦʱʥʦʩʪʠ ʥʘ ʧʨʠʝʤʥʦʡ 

ʘʥʪʝʥʥʝ 2 ʥʘ ʚʩʝʤ ʚʨʝʤʝʥʥʦʤ ʠʥʪʝʨʚʘʣʝ ʨʘʟʚʝʨʪʢʠ. ʏʘʩʪʦʪʘ ʜʠʩʢʨʝʪʠʟʘʮʠʠ ʚʳʩʪʘʚʣʷʝʪʩʷ 

ʨʘʚʥʦʡ 401 ʠʣʠ 801 ʪʦʯʝʢ ʥʘ ʟʘʜʘʥʥʦʡ ʚʝʣʠʯʠʥʝ ʨʘʟʚʝʨʪʢʠ ʧʦ ʚʨʝʤʝʥʠ (30 ʠʣʠ 40 ʩʝʢʫʥʜ). 

ɼʣʷ ʦʙʨʘʙʦʪʢʠ ʬʘʡʣʦʚ CSV ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʦʛʨʘʤʤʘ Excel, ʚ ʢʦʪʦʨʦʡ ʩʪʦʣʙʝʮ ʩʦ 

ʟʥʘʯʝʥʠʷʤʠ ʤʦʱʥʦʩʪʠ ʜʦʧʦʣʥʷʝʪʩʷ ʩʪʦʣʙʮʦʤ ʚʨʝʤʝʥʠ ʨʠʩ. 5.  



 

˾͙ͫͯͤͦ͟ рΦ ˨͔͙͔ͦͨͦͤͤ͡ ͫͭͦ͋͡ͼ͊ ͣͦ΅͙ͤͦͫͭ ͫͭͦ͋͡ͼͦͣ ͍͔͔͙ͪͣͤΣ ͊ ͔ͭ͊͗͟ ͫͭͦ͋͡ͼͦͣ ͙͙͍ͣͤͣͯͣͦ 

ɿʥʘʯʝʥʠʝ ʚʨʝʤʝʥʠ ʚ ʢʘʞʜʦʡ ʪʦʯʢʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʝ: 

ὸ ὸ
Ὕ

ὲ
 

ɻʜʝ Ὕ ï ʚʨʝʤʝʥʥʘʷ ʨʘʟʚʝʨʪʢʘ 

n ï ʯʘʩʪʦʪʘ ʜʠʩʢʨʝʪʠʟʘʮʠʠ 

Ὥ ï ʥʦʤʝʨ ʪʦʯʢʠ. 

 

˾͙ͫͯͤͦ͟ сΦ ˥ͪ͊ͺ͙͟ ͍͙͙͙͊ͫͣͦͫͭ͘ ͣͦ΅͙ͤͦͫͭ ͤ͊ ͙͔͚ͨͪͣͤͦ ͔͔͊ͤͭͤͤ ͦͭ ͍͔͔͙ͪͣͤ 

 

ɼʘʣʝʝ ʩʪʨʦʠʤ ʛʨʘʬʠʢ ʧʦ ʪʦʯʢʘʤ ʚʨʝʤʷ / ʤʦʱʥʦʩʪʴ ʨʠʩ 6. ʅʘ ʩʣʝʜʫʶʱʝʤ ʰʘʛʝ ʠʱʝʤ 

ʤʠʥʠʤʫʤʳ ʤʦʱʥʦʩʪʠ, ʜʣʷ ʵʪʦʛʦ ʚ ʩʣʝʜʫʶʱʝʤ ʩʪʦʣʙʮʝ ʜʦʙʘʚʣʷʝʪʩʷ ʬʦʨʤʫʣʘ, ʢʦʪʦʨʘʷ 

ʟʘʧʦʣʥʷʝʪ ʷʯʝʡʢʫ 0 ʠʣʠ 1 (ʨʠʩ. 5) ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʣʠ ʪʦʯʢʘ ʫʩʣʦʚʠʷʤ 

ʤʠʥʠʤʫʤʘ ʠʣʠ ʥʝʪ. 

ʋʩʣʦʚʠʷʤʠ ʤʠʥʠʤʫʤʘ ʷʚʣʷʝʪʩʷ ʚʳʧʦʣʥʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʦʙʷʟʘʪʝʣʴʥʳʭ ʫʩʣʦʚʠʡ 

ὖ ὖ ὖ  

ˤ͔ͪͣΎΣ ͫ˸ͦ΅ͤͦͫͭΈΣ Ř.Ƴ˸͙͙ͤͣͯͣ

0 -39,9495 0

0,025 -40,1374 0

0,05 -40,1804 0

0,075 -40,5162 0

0,1 -40,8402 0

0,125 -41,3836 0

0,15 -42,718 0

0,175 -44,0421 0



ὖ ὖ  

ɻʜʝ  

ὖ ï ʚʝʣʠʯʠʥʘ ʤʦʱʥʦʩʪʠ, 

ὖ  ï ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʤʦʱʥʦʩʪʠ, ʦʧʨʝʜʝʣʷʝʤʦʝ ʚʠʟʫʘʣʴʥʦ ʧʦ ʛʨʘʬʠʢʫ (ʨʠʩ. 

6) ʢʨʘʩʥʘʷ ʣʠʥʠʷ, ʥʠʞʝ ʢʦʪʦʨʦʡ ʜʦʣʞʥʳ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʤʠʥʠʤʫʤʳ ʤʦʱʥʦʩʪʠ. ʇʘʨʘʤʝʪʨ 

ʚʚʝʜʝʥ ʜʣʷ ʠʩʢʣʶʯʝʥʠʷ ʣʦʢʘʣʴʥʳʭ ʤʠʥʠʤʫʤʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʷʚʣʷʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʬʣʫʢʪʫʘʮʠʡ ʤʦʱʥʦʩʪʠ ʠʟ-ʟʘ ʚʦʟʤʦʞʥʳʭ ʧʦʤʝʭ. 

Ὥ ï ʥʦʤʝʨ ʪʦʯʢʠ. 

ʅʘ ʚʩʝ ʪʨʠ ʩʪʦʣʙʮʘ ʧʨʠʤʝʥʷʝʤ ʬʠʣʴʪʨ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʦʪʬʠʣʴʪʨʦʚʳʚʘʝʤ ʚʩʝ 

ʪʦʯʢʠ, ʢʦʪʦʨʳʝ ʥʝ ʷʚʣʷʶʪʩʷ ʛʣʦʙʘʣʴʥʳʤʠ ʤʠʥʠʤʫʤʘʤʠ. ʆʩʪʘʚʰʠʝʩʷ ʪʦʯʢʠ ʢʦʧʠʨʫʶʪʩʷ ʠ 

ʚʩʪʘʚʣʷʶʪʩʷ ʥʘ ʜʚʝ ʷʯʝʡʢʠ ʥʠʞʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʨʠʩ. 7.  

 

˾͙ͫͯͤͦ͟ тΦ ͙́͊͋͡ͼ͊ ͦͭͺ͙͡Έ͍ͭͪͦ͊ͤͤ·ͻ ͙͙͍ͣͤͣͯͣͦΣ ͒ ͔ͦͨͦͤͤͤ͊͡Ύ ͫͭͦ͋͡ͼͦͣ ͔͚ͪ͊ͤͦͫͭ͘ ͍͔͔͙ͪͣͤ ͔ͣ͗͒ͯ ͔͙͙ͫͦͫ͒ͤͣ 
͙͙͙ͣͤͣͯͣ͊ͣΦ 

ʉʪʦʣʙʝʮ ʤʦʱʥʦʩʪʝʡ ʠ ʩʪʦʣʙʝʮ ʤʠʥʠʤʫʤʦʚ ʚʳʨʝʟʘʶʪʩʷ ʠ ʚʩʪʘʚʣʷʶʪʩʷ ʧʨʘʚʝʝ ʥʘ ʦʜʥʫ 

ʷʯʝʡʢʫ. ɺ ʧʝʨʚʫʶ ʷʯʝʡʢʫ ʦʩʚʦʙʦʜʠʚʰʝʛʦʩʷ ʩʪʦʣʙʮʘ ʟʘʧʠʩʳʚʘʝʪʩʷ ʬʦʨʤʫʣʘ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʟʥʦʩʪʠ ʚʨʝʤʝʥʠ ʤʝʞʜʫ ʤʠʥʠʤʫʤʘʤʠ ʤʦʱʥʦʩʪʠ ʠ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ ʚʝʩʴ 

ʩʪʦʣʙʝʮ: 

Ўὸ ὸ ὸ  

ʉʪʨʦʠʤ ʛʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʚʨʝʤʝʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʤʝʞʜʫ ʤʠʥʠʤʫʤʘʤʠ 

Ўὸ ʦʪ ʚʨʝʤʝʥʠ ὸ ʨʠʩ. 8. 

9,95 -47,286877 0

9,975 -45,78343 0

10 -44,16394 0

ˤ͔ͪͣΎΣ ͫ˾͊ͤͦͫͭ͘ΈΣ ͫ˸ͦ΅ͤͦͫͭΈΣ Ř.Ƴ˸͙͙ͤͣͯͣ

0,275 -53,4931 1

0,85 0,575 -54,0932 1

1,425 0,575 -54,0258 1

1,975 0,55 -53,8681 1

2,525 0,55 -55,4927 1

3,125 0,6 -54,5894 1

3,675 0,55 -53,8855 1

4,275 0,6 -55,0306 1

4,9 0,625 -54,4584 1

5,525 0,625 -54,1924 1

6,15 0,625 -54,8189 1

6,775 0,625 -54,7213 1

7,4 0,625 -54,7686 1

8,05 0,65 -55,2125 1

8,675 0,625 -55,462 1

9,3 0,625 -54,1265 1

9,875 0,575 -54,5155 1



 

˾͙ͫͯͤͦ͟ у. ʛʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʚʨʝʤʝʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʤʝʞʜʫ ʤʠʥʠʤʫʤʘʤʠ Ўὸ ʦʪ 

ʚʨʝʤʝʥʠ ὸ 

ʉʤʦʪʨʠ ʦʧʳʪ ˉ 89, 90, 91, 93, 94, 95, 200, 201, 202, 203, 204, 205, 206 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʢʘʤʝʨʘ, ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʚ ʢʦʤʧʴʶʪʝʨʝ, ʩʥʠʤʘʣʘ ʠ 

ʟʘʧʠʩʳʚʘʣʘ ʚʨʘʱʝʥʠʝ ʧʣʘʪʬʦʨʤʳ ʦʜʥʦʚʨʝʤʝʥʥʦ ʟʘʧʠʩʳʚʘʝʪʩʷ ʚʳʚʦʜ ʥʘ ʜʠʩʧʣʝʡ 

ʠʥʬʦʨʤʘʮʠʠ ʩ ʘʥʘʣʠʟʘʪʦʨʘ ʩʧʝʢʪʨʘ 13. ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʨʝʥʜʝʨ ʬʠʣʴʤʘ ʚ ʬʦʨʤʘʪʝ MP4, ʚ ʢʦʪʦʨʦʤ ʧʦʚʝʨʭ ʟʘʧʠʩʠ ʩ ʜʠʩʧʣʝʷ ʥʘʢʣʘʜʳʚʘʝʪʩʷ ʟʘʧʠʩʴ ʩ 

ʢʘʤʝʨʳ ʠ ʨʘʟʤʝʱʘʝʪʩʷ ʚ ʧʨʘʚʦʤ ʥʠʞʥʝʤ ʫʛʣʫ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʥʝ ʧʝʨʝʢʨʳʚʘʪʴ ʟʘʧʠʩʴ 

ʛʨʘʬʠʢʦʚ ʩ ʘʥʘʣʠʟʘʪʦʨʘ ʩʧʝʢʪʨʘ 13. ʉ ʧʦʤʦʱʴʶ ʩʦʚʤʝʱʝʥʥʳʭ ʜʘʥʥʳʭ ʚ ʬʠʣʴʤʝ ʥʘ 

ʛʨʘʬʠʢʘʭ ʦʪʤʝʯʘʝʪʩʷ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʥʝ ʟʘʢʨʘʰʝʥʥʳʤʠ ʪʦʯʢʘʤʠ, ʢʦʛʜʘ ʧʨʠʝʤʥʘʷ ʘʥʪʝʥʥʘ 

ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʩʝʚʝʨ. ʕʪʠ ʪʦʯʢʠ ʩʦʚʧʘʣʠ ʩ ʧʝʨʠʦʜʦʤ ʩʠʥʫʩʦʠʜʳ ʥʘ ʛʨʘʬʠʢʝ, ʯʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʵʬʬʝʢʪʘ ʦʪ ʥʘʧʨʘʚʣʝʥʠʷ.  

ʅʘ ʥʝʢʦʪʦʨʳʭ ʦʧʳʪʘʭ ʥʘʣʦʞʝʥʠʝ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ ʧʨʠ ʚʨʘʱʝʥʠʠ ʠ ʚ ʧʦʢʦʝ 

ʧʣʘʪʬʦʨʤʳ ʥʘʙʣʶʜʘʶʪʩʷ ʭʘʦʪʠʯʥʘʷ ʨʘʟʥʦʩʪʴ ʚʨʝʤʝʥʠ ʠʥʪʝʨʬʝʨʝʥʮʠʠ (ʨʠʩ.6), ʧʨʠʯʝʤ ʚʦ 

ʚʩʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʧʣʘʪʬʦʨʤʘ ʥʝ ʚʨʘʱʘʝʪʩʷ ʥʘʙʣʶʜʘʝʪʩʷ ʠʟʤʝʥʝʥʠʝ ʚʨʝʤʝʥʠ ʩʤʝʥʳ 

ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʦʡ ʢʘʨʪʠʥʳ ʚ ʧʨʝʜʝʣʘʭ 0,1 ʦʞʠʜʘʝʤʦʛʦ ʵʬʬʝʢʪʘ, ʪʦʛʜʘ ʢʘʢ ʧʨʠ ʚʨʘʱʝʥʠʠ 

ʥʘʙʣʶʜʘʝʪʩʷ ʨʘʟʥʦʩʪʴ ʚʨʝʤʝʥʠ ʩʤʝʥʳ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʦʡ ʢʘʨʪʠʥʳ ʚ ʘʥʪʝʥʥʝ 8 ʚ ʧʨʝʜʝʣʘʭ 

ʦʞʠʜʘʝʤʦʛʦ ʵʬʬʝʢʪʘ ʠ ʙʦʣʝʝ.  

ʈʘʩʯʝʪ ʘʙʩʦʣʶʪʥʦʡ ʩʢʦʨʦʩʪʠ ʧʨʦʠʟʚʦʜʠʣʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʅʘ ʛʨʘʬʠʢʝ 

ʪʝʢʫʱʝʝ ʚʨʝʤʷ ʩʤʝʥʳ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʦʡ ʢʘʨʪʠʥʳ ʥʘʭʦʜʠʣʦʩʴ ʦʪʥʦʰʝʥʠʝ ʚʳʩʦʪʳ 

ʘʤʧʣʠʪʫʜʳ ʩʠʥʫʩʦʠʜʳ d ʢ ʩʨʝʜʥʝʤʫ ʚʨʝʤʝʥʠ ʩʤʝʥʳ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʦʡ ʢʘʨʪʠʥʳ Ўὸ̒ ,̑ 

ʧʦʩʣʝ ʯʝʛʦ ʨʝʟʫʣʴʪʘʪ ʜʝʣʠʣʩʷ ʥʘ 2, ʧʦʩʢʦʣʴʢʫ ʵʬʬʝʢʪ ʟʘ ʧʦʣ-ʦʙʦʨʦʪʘ ʫʜʚʘʠʚʘʝʪʩʷ, 



ʨʝʟʫʣʴʪʘʪ ʜʝʣʠʣʩʷ ʥʘ ʩʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʣʥ N, ʨʘʟʤʝʱʘʶʱʠʭʩʷ ʤʝʞʜʫ ʘʥʪʝʥʥʘʤʠ 11 ʠ 

12, ʘ ʟʘʪʝʤ ʨʝʟʫʣʴʪʘʪ ʫʤʥʦʞʘʣʩʷ ʥʘ ʩʢʦʨʦʩʪʴ ʩʚʝʪʘ ʠ ʜʝʣʠʪʩʷ ʥʘ ʢʦʩʠʥʫʩ ʫʛʣʘ ʚʦ ʚʨʝʤʷ 

ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ (ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ Stellarium) ʤʝʞʜʫ ʧʣʦʩʢʦʩʪʴʶ 

ʚʨʘʱʝʥʠʷ ʧʣʘʪʬʦʨʤʳ 1 ʫʩʪʘʥʦʚʢʠ ʠ ʥʘʧʨʘʚʣʝʥʠʝʤ ʥʘ ʩʦʟʚʝʟʜʠʝ ɻʠʜʨʳ (ʛʘʣʘʢʪʠʯʝʩʢʠʝ 

ʢʦʦʨʜʠʥʘʪʳ ‌ ςχφЈ, ‍ σπЈ)  ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʘʝʪʩʷ ʘʙʩʦʣʶʪʥʘʷ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ 

ɿʝʤʣʠ.  

ʇʝʨʚʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʦʪ 15.01.2018 ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ ʩ ʧʦʤʦʱʴʶ ʬʦʪʦʛʨʘʬʠʠ ʵʢʨʘʥʘ 

ʜʠʩʧʣʝʷ, ʥʘ ʢʦʪʦʨʳʡ ʚʳʚʦʜʠʣʩʷ ʩʠʛʥʘʣ ʦʪ ʧʨʠʝʤʥʦʡ ʘʥʪʝʥʥʳ ʩ ʘʥʘʣʠʟʘʪʦʨʘ ʚʦ ʚʨʝʤʝʥʥʦʡ 

ʦʙʣʘʩʪʠ, ʠ ʣʠʥʝʡʢʠ, ʢʦʪʦʨʦʡ ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʟʘʤʝʨʳ ʨʘʩʩʪʦʷʥʠʡ ʤʝʞʜʫ ʤʠʥʠʤʫʤʘʤʠ ʚ ʤʤ. 

ɺʩʝ ʦʩʪʘʣʴʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʦʧʠʩʘʥʥʦʡ ʨʘʥʝʝ ʤʝʪʦʜʠʢʦʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʮʠʬʨʦʚʦʡ ʪʝʭʥʠʢʠ (ʨʠʩ 7).  

 

˾͙ͫͯͤͦ͟ фΦ ̅ͦͭͦ Ήͪ͊ͤ͊͟ ʜʠʩʧʣʝʷ, ʥʘ ʢʦʪʦʨʳʡ ʚʳʚʦʜʠʣʩʷ ʩʠʛʥʘʣ ʦʪ ʧʨʠʝʤʥʦʡ ʘʥʪʝʥʥʳ ʩ ʘʥʘʣʠʟʘʪʦʨʘ ʚʦ 
ʚʨʝʤʝʥʥʦʡ ʦʙʣʘʩʪʠ  

ʈʝʟʫʣʴʪʘʪʳ ʟʘʤʝʨʦʚ ʧʨʠʚʝʜʝʥʳ ʚ ʚʠʜʝ ʪʘʙʣʠʮʳ ʥʘ ʨʠʩ. 10 

˥ͪ͊͒ͯͫ· 
˹͍͔͙͔͊ͨͪ͊ͤ͡ ͤ ͊ 

˥͙͒ͪͯ ˤ͔ͪͣΎΣ ͫ 
˾͊ͫͫͭͦΎ͙͔ͤ ͣ ͔͗͒ͯ ͙͙͙ͣͤͣͯͣ͊ͣ, 

ͣ  ͣ

0 90 0,8 16,5 

30 120 1,6 18 

60 150 2,3 19 

90 180 3 19 

120 210 3,75 19,5 

150 240 4,5 19 

180 270 5,2 17,5 

210 300 5,8 17 

240 330 6,5 16 

270 360 7,2 16,5 

300 30 7,7 15 

330 60 8,4 15,5 

360 90 9,1 16 
 ˾͙ͫͯͤͦ͟ 10Φ ͙́͊͋͡ͼ͊ ͫ ͔ͪͯ͘͡Έ͙ͭ͊ͭ͊ͣ ͔͍͊ͣͪͦ͘  



ʇʦ ʪʦʯʢʘʤ ʚʨʝʤʷ / ʨʘʩʩʪʦʷʥʠʝ ʩʪʨʦʠʤ ʛʨʘʬʠʢ ʚʝʣʠʯʠʥʳ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ 

ʤʠʥʠʤʫʤʘʤʠ ʦʪ ʚʨʝʤʝʥʠ. 

 

 

ʆʧʨʝʜʝʣʷʝʤ Ўὸ̒  ̑ 
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Ўὸ Ўὸ

ς
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ʆʧʨʝʜʝʣʷʝʤ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʚʨʝʤʝʥʠ ʩʤʝʥʳ ʠʥʪʝʨʬʝʨʝʥʮʠʠ 
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πȟςφρ 

ʆʧʨʝʜʝʣʷʝʤ ʢʦʤʧʦʥʝʥʪʫ ʘʙʩʦʣʶʪʥʦʡ ʩʢʦʨʦʩʪʠ, ʨʘʩʧʦʣʦʞʝʥʥʫʶ ʚ ʧʣʦʩʢʦʩʪʠ 

ʚʨʘʱʝʥʠʷ ʧʣʘʪʬʦʨʤʳ. 
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ʆʧʨʝʜʝʣʷʝʤ Ўὸ̒  ̑ 

Ўὸ̒̑
Ўὸ Ўὸ

ς

ρȟσςρυρȟπυ

ς
ρȟρψυχυ ̒

ʆʧʨʝʜʝʣʷʝʤ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʚʨʝʤʝʥʠ ʩʤʝʥʳ ʠʥʪʝʨʬʝʨʝʥʮʠʠ 

Ὠ

Ўὸ̒̑

Ўὸ Ўὸ

Ўὸ̒̑

ρȟσςρυρȟπυ

ρȟρψυχυ
πȟςςω 

ʆʧʨʝʜʝʣʷʝʤ ʢʦʤʧʦʥʝʥʪʫ ʘʙʩʦʣʶʪʥʦʡ ʩʢʦʨʦʩʪʠ, ʨʘʩʧʦʣʦʞʝʥʥʫʶ ʚ ʧʣʦʩʢʦʩʪʠ 

ʚʨʘʱʝʥʠʷ ʧʣʘʪʬʦʨʤʳ. 
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ʆʧʨʝʜʝʣʷʝʤ Ўὸ̒  ̑ 

Ўὸ̒̑
Ўὸ Ўὸ

ς

ρȟς πȟω

ς
ρȟπυ̒  

ʆʧʨʝʜʝʣʷʝʤ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʚʨʝʤʝʥʠ ʩʤʝʥʳ ʠʥʪʝʨʬʝʨʝʥʮʠʠ 

Ὠ

Ўὸ̒̑

Ўὸ Ўὸ

Ўὸ̒̑

ρȟς πȟω
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ʆʧʨʝʜʝʣʷʝʤ ʢʦʤʧʦʥʝʥʪʫ ʘʙʩʦʣʶʪʥʦʡ ʩʢʦʨʦʩʪʠ, ʨʘʩʧʦʣʦʞʝʥʥʫʶ ʚ ʧʣʦʩʢʦʩʪʠ 

ʚʨʘʱʝʥʠʷ ʧʣʘʪʬʦʨʤʳ. 
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ʆʧʨʝʜʝʣʷʝʤ Ўὸ̒  ̑ 

Ўὸ̒̑
Ўὸ Ўὸ

ς
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ʆʧʨʝʜʝʣʷʝʤ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʚʨʝʤʝʥʠ ʩʤʝʥʳ ʠʥʪʝʨʬʝʨʝʥʮʠʠ 
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ʚʨʘʱʝʥʠʷ ʧʣʘʪʬʦʨʤʳ. 

ὠ
ρ

ς

Ὠ

Ўὸ̒̑

ὧ

ὔ
πȟυϽπȟρφφϽ

σπππππ

ςστ
ρπφ

̋̍

̒
 

ʆʧʨʝʜʝʣʷʝʤ ʘʙʩʦʣʶʪʥʫʶ ʩʢʦʨʦʩʪʴ 

ὠ
ὠ

ὧέί φπЈ
ρπφ

πȟτυ
ςσυ

̋̍

̒
 

  



ʇʨʠʤʝʨʥʳʡ ʨʘʩʯʝʪ ʦʧʳʪʘ ˉ200 

 

 

ʆʧʨʝʜʝʣʷʝʤ Ўὸ̒  ̑ 

Ўὸ̒̑
Ўὸ Ўὸ
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ʆʧʨʝʜʝʣʷʝʤ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʚʨʝʤʝʥʠ ʩʤʝʥʳ ʠʥʪʝʨʬʝʨʝʥʮʠʠ 
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Ўὸ̒̑
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ʆʧʨʝʜʝʣʷʝʤ ʢʦʤʧʦʥʝʥʪʫ ʘʙʩʦʣʶʪʥʦʡ ʩʢʦʨʦʩʪʠ, ʨʘʩʧʦʣʦʞʝʥʥʫʶ ʚ ʧʣʦʩʢʦʩʪʠ 

ʚʨʘʱʝʥʠʷ ʧʣʘʪʬʦʨʤʳ. 
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