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ɺɺɽɼɽʅʀɽ 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʈʦʩʩʠʠ ʠ ʩʪʨʘʥʘʭ ʉʅɻ ʥʘ 

ʪʝʨʨʠʪʦʨʠʷʭ ʨʘʟʥʳʭ ʨʝʛʠʦʥʦʚ ʚʝʜʫʪʩʷ ʠʣʠ ʚʝʣʠʩʴ ʨʘʥʝʝ ʠʥʪʝʥʩʠʚʥʳʝ ʨʘʙʦʪʳ 

ʧʦ ʨʘʟʚʝʜʢʝ ʠ ʜʦʙʳʯʝ ʞʠʜʢʠʭ, ʛʘʟʦʦʙʨʘʟʥʳʭ ʠ ʪʚʸʨʜʳʭ ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ 

ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢ ʪʘʢʠʤ ʨʝʛʠʦʥʘʤ ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʧʦʣʫʦʩʪʨʦʚ ʊʘʡʤʳʨ, ʟʘʧʘʜʥʫʶ ʠ ʚʦʩʪʦʯʥʫʶ ʉʠʙʠʨʴ, 

ʊʘʪʘʨʩʪʘʥ, ɹʘʰʢʠʨʠʶ, ɼʘʣʴʥʠʡ ɺʦʩʪʦʢ, ʊʠʭʦʦʢʝʘʥʩʢʠʡ ʰʝʣʴʬ  ʠ ʥʝʢʦʪʦʨʳʝ 

ʜʨʫʛʠʝ. 

ʀʥʪʝʥʩʠʚʥʘʷ ʵʢʩʧʣʫʘʪʘʮʠʷ ʵʪʠʭ  ʠ ʜʨʫʛʠʭ ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʭ ʨʝʛʠʦʥʦʚ 

ʩʦʟʜʘʸʪ ʦʧʨʝʜʝʣʸʥʥʳʝ ʧʨʦʙʣʝʤʥʳʝ ʚʦʧʨʦʩʳ ʠ ʪʨʫʜʥʦʩʪʠ ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ 

ʨʘʟʚʠʪʠʷ ʠʭ ʪʝʨʨʠʪʦʨʠʡ, ʪʘʢ ʢʘʢ ʦʙʨʘʟʫʶʪʩʷ ʪ.ʥ. ʟʦʥʳ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ  

ʨʠʩʢʦʚ (ɿɻʈ) ʧʨʠʨʦʜʥʦʛʦ ʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ, 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʙʲʝʢʪʦʚ ʨʘʟʚʠʚʘʶʱʝʡʩʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ -

ʤʦʩʪʳ, ʧʣʦʪʠʥʳ, ɸʕʉ, ʛʘʟʦ-ʥʝʬʪʝ-ʧʨʦʚʦʜʳ ʠ ʪ.ʧ.- ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ ʧʦ 

ʢʦʦʨʜʠʥʘʪʘʤ ʦʙʲʝʢʪʠʚʥʦ ʚʳʷʚʣʝʥʥʳʝ ʢʦʥʪʫʨʳ ɿɻʈ. 

ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʚ ʮʝʣʦʤ ʠ ʧʦʩʚʷʱʝʥʘ  ʛʝʦʩʠʩʪʝʤʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ 

ʧʨʦʮʝʩʩʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʦʧʨʝʜʝʣʝʥʠʷ  ɿɻʈ. ʇʦ ʩʣʦʞʠʚʰʠʤʩʷ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʤ ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʚ ʜʦʢʘʟʘʪʝʣʴʥʫʶ ʦʩʥʦʚʫ ʚʟʷʪʳ 

ʧʦʣʫʯʝʥʥʳʝ ʣʠʯʥʦ ʘʚʪʦʨʦʤ ʠʣʠ ʧʦʜ ʝʛʦ ʨʫʢʦʚʦʜʩʪʚʦʤ ʨʝʟʫʣʴʪʘʪʳ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ɹʘʰʢʠʨʠʠ. 

 ɺʳʩʦʢʘʷ ʧʣʦʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ, ʠʥʪʝʥʩʠʚʥʘʷ ʪʝʭʥʦʛʝʥʥʘʷ ʥʘʛʨʫʟʢʘ ʥʘ 

ʥʝʜʨʘ ʠ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʧʘʩʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʪʨʝʙʫʶʪ 

ʧʦʚʳʰʝʥʥʦʛʦ ʚʥʠʤʘʥʠʷ ʢ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʘʤ ʥʘ ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʭ 

ʪʝʨʨʠʪʦʨʠʷʭ, ʢ ʢʘʢʦʚʳʤ ʦʪʥʦʩʠʪʩʷ ɹʘʰʢʠʨʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʥʦʚʳʡ ʢʣʘʩʩ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ - çʧʨʠʨʦʜʥʳʝ ʠ 

ʪʝʭʥʦʛʝʥʥʳʝè. ʂ ʠʭ ʯʠʩʣʫ ʤʦʞʥʦ ʦʪʥʦʩʪʠ: çʋʣʫ-ʊʝʣʷʢʩʢʘʷè ʪʝʭʥʦʛʝʥʥʘʷ 

ʢʘʪʘʩʪʨʦʬʘ, ʧʨʦʠʟʦʰʝʜʰʘʷ ʚ 1989 ʛ. (ɹʘʰʢʠʨʠʷ), çʍʘʠʣʠʥʩʢʦʝè 

ʟʝʤʣʝʪʨʷʩʝʥʠʝ, ʧʨʦʠʟʦʰʝʜʰʝʝ ʚ 1991 ʛ. (ʂʦʨʷʢʠʷ), çʅʝʬʪʝʛʦʨʩʢʦʝè 

ʟʝʤʣʝʪʨʷʩʝʥʠʝ, ʧʨʦʠʟʦʰʝʜʰʝʝ ʚ 1995 ʛ. (ʉʘʭʘʣʠʥ) ʠ ʜʨ. ɼʦʩʪʘʪʦʯʥʦ ʩʢʘʟʘʪʴ, 
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ʯʪʦ çʋʣʫ-ʊʝʣʷʢʩʢʘʷè ʢʘʪʘʩʪʨʦʬʘ ʫʥʝʩʣʘ ʞʠʟʥʠ ʙʦʣʝʝ 500 ʯʝʣʦʚʝʢ, ʘ ʥʘ 

ʉʘʭʘʣʠʥʝ  ʦʢʦʣʦ ʜʚʫʭ ʪʳʩʷʯ ʯʝʣʦʚʝʢ ʠ ʧʦʣʥʫʶ ʣʠʢʚʠʜʘʮʠʶ ʛʦʨʦʜʩʢʦʛʦ 

ʧʦʩʝʣʢʘ. ʕʪʦ ʙʳʣʘ ʩʘʤʘʷ ʨʘʟʨʫʰʠʪʝʣʴʥʘʷ ʢʘʪʘʩʪʨʦʬʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʇʨʝʜʦʪʚʨʘʪʠʪʴ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʥʝʚʦʟʤʦʞʥʦ, ʦʜʥʘʢʦ 

ʠʟʫʯʠʪʴ ʧʨʝʜʧʦʩʳʣʢʠ ʢ ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʥʘ ʙʘʟʝ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, 

ʠʟʫʯʠʪʴ ʜʠʥʘʤʠʢʫ ʠʭ ʧʨʦʷʚʣʝʥʠʡ ʠ ʚʳʨʘʙʦʪʘʪʴ ʧʨʦʛʥʦʟʥʳʝ ʦʞʠʜʘʥʠʷ ʜʣʷ 

ʧʨʠʥʷʪʠʷ ʧʨʝʚʝʥʪʠʚʥʳʭ ʤʝʨ ʧʨʦʪʠʚ ʨʘʟʨʫʰʠʪʝʣʴʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʷʚʣʷʝʪʩʷ 

ʦʜʥʦʡ ʠʟ ʟʘʜʘʯ ʚʳʧʦʣʥʝʥʥʳʭ ʘʚʪʦʨʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ɺ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ çɻʝʥʝʨʘʣʴʥʘʷ ʩʭʝʤʘ ʨʘʟʤʝʱʝʥʠʷ ʦʙʲʝʢʪʦʚ 

ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʠ ʈʦʩʩʠʠ ʜʦ 2020 ʛʦʜʘ ʩ ʫʯʝʪʦʤ ʧʝʨʩʧʝʢʪʠʚʳ ʜʦ 2030 ʛʦʜʘè, 

ʦʜʦʙʨʝʥʥʦʛʦ ʥʘ ʟʘʩʝʜʘʥʠʠ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 03.06.2010 ʛ. ʠ, ʚ ʩʚʷʟʠ ʩ 

ʚʦʟʤʦʞʥʳʤ ʚʦʟʦʙʥʦʚʣʝʥʠʝʤ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ɹʘʰʢʠʨʩʢʦʡ ʘʪʦʤʥʦʡ 

ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ (ɹʘʰɸʕʉ), ʘʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʚʦʟʨʦʩʣʘ ʤʥʦʛʦʢʨʘʪʥʦ.  

ʇʦʵʪʦʤʫ ʦʜʥʦʡ ʠʟ ʟʘʜʘʯ ʜʠʩʩʝʨʪʘʥʪʘ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ 

ʧʦʚʪʦʨʥʳʭ ʩʧʫʪʥʠʢʦʚʳʭ ʠʟʤʝʨʝʥʠʡ ʥʘ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʤ ʧʦʣʠʛʦʥʝ  (ɻɼʇ) ʚ 

ʨʘʡʦʥʝ ʘʪʦʤʥʦʡ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ɹʘʰɸʕʉ ʚʙʣʠʟʠ ʛ. ɸʛʠʜʝʣʴ ʩ ʮʝʣʴʶ 

ʧʦʣʫʯʝʥʠʷ ʦʙʦʙʱʘʶʱʝʛʦ ʨʝʟʫʣʴʪʘʪʘ ʠ ʨʘʟʨʘʙʦʪʢʠ ʧʨʝʜʣʦʞʝʥʠʡ ʧʦ ʨʘʟʚʠʪʠʶ 

ʧʦʣʠʛʦʥʘ. 

ʀʜʝʷ ʨʘʙʦʪʳ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ, ʠʩʧʦʣʴʟʫʷ ʚ ʢʦʤʧʣʝʢʩʝ ʨʘʟʥʳʝ ʤʝʪʦʜʳ 

ʦʧʨʝʜʝʣʝʥʠʷ ɿɻʈ -  ʛʝʦʜʝʟʠʯʝʩʢʠʝ, ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʝ, ʛʝʦʤʘʛʥʠʪʥʳʝ ʠ 

ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦ ʫʚʝʣʠʯʠʪʴ ʥʘʜʝʞʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʛʨʘʥʠʮ 

ʟʦʥ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʨʠʩʢʦʚ (ɿɻʈ). 

ʆʜʥʘʢʦ ʪʘʢʦʡ ʧʦʜʭʦʜ ʧʦʪʨʝʙʦʚʘʣ ʜʝʪʘʣʴʥʦʛʦ ʧʨʦʚʝʜʝʥʠʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʛʝʦʜʝʟʠʯʝʩʢʠʭ, ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʭ, ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʜʨʫʛʠʭ ʚʠʜʦʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʟʤʝʨʝʥʠʡ ʧʦ ʚʩʝʤ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʤ 

ʧʦʣʷʤ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʪʘʢʠʭ ʠʟʤʝʨʝʥʠʡ ʧʨʦʚʝʜʝʥ ʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʵʪʠʭ ʧʦʣʝʡ ʩ ʮʝʣʴʶ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʚʳʚʦʜʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʧʦ 

ʦʜʥʦʤʫ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʷʤʳʭ ʤʝʪʦʜʦʚ ʚʳʷʚʣʝʥʠʷ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʧʨʠʟʥʘʢʦʚ 

ʟʦʥ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʨʠʩʢʦʚïʛʝʦʜʝʟʠʯʝʩʢʦʤʫ. ʇʦʣʫʯʝʥʥʳʝ ʧʫʪʸʤ ʧʦʚʪʦʨʥʳʭ 

ʚʳʩʦʢʦʪʦʯʥʳʭ ʩʧʫʪʥʠʢʦʚʳʭ ʠʟʤʝʨʝʥʠʡ ʥʘ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʦʣʠʛʦʥʘʭ 
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ʠʩʩʣʝʜʫʝʤʦʡ ʣʦʢʘʣʴʥʦʡ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʦʟʚʦʣʷʶʪ ʚʳʜʝʣʠʪʴ 

ɿɻʈ ʠ ʦʧʨʝʜʝʣʠʪʴ ʠʭ ʛʨʘʥʠʮʳ. 

ʉʪʝʧʝʥʴ ʨʘʟʨʘʙʦʪʘʥʥʦʩʪʠ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺʦʧʨʦʩʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʜʚʠʞʝʥʠʡ ʟʝʤʥʦʡ ʢʦʨʳ (ʉɼɿʂ) ʚʦʣʥʫʶʪ ʫʯʸʥʳʭ 

ʥʠ ʦʜʥʦ ʜʝʩʷʪʠʣʝʪʠʝ, ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʘʢʦʧʣʝʥ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʡ ʦʧʳʪ 

ʠ ʦʙʲʝʤ ʟʥʘʥʠʡ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ, ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʦʩʥʦʚʳ 

ʨʝʛʠʦʥʘʣʴʥʦʡ ʛʝʦʜʠʥʘʤʠʢʠ, ʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʦ ʠʟʫʯʝʥʳ ʠ ʠʟʣʦʞʝʥʳ ʚ 

ʨʘʙʦʪʘʭ: ʄʦʩʢʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʛʝʦʜʝʟʠʠ ʠ 

ʢʘʨʪʦʛʨʘʬʠʠ (ʄʀʀɻɸʠʂ), ʎʝʥʪʨʘʣʴʥʦʛʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ 

ʠʥʩʪʠʪʫʪʘ ʛʝʦʜʝʟʠʠ, ʘʵʨʦʬʦʪʦʩʲʝʤʢʠ ʠ ʢʘʨʪʦʛʨʘʬʠʠ (ʎʅʀʀɻɸʠʂ), 

ɻʝʦʬʠʟʠʯʝʩʢʦʡ ʩʣʫʞʙʳ ʈɸʅ, ʀʥʩʪʠʪʫʪʘ ʬʠʟʠʢʠ ɿʝʤʣʠ ʠʤʝʥʠ ʆ.ʖ.ʐʤʠʜʪʘ 

ʈɸʅ (ʀʌɿ ʈɸʅ), ɻʣʘʚʥʦʡ (ʇʫʣʢʦʚʩʢʦʡ) ʘʩʪʨʦʥʦʤʠʯʝʩʢʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ ɻʆɸ 

ʈɸʅ ʠ ʤʥʦʛʦ ʜʨʫʛʠʭ ʦʨʛʘʥʠʟʘʮʠʡ. ɺ ʨʝʰʝʥʠʝ ʥʘʫʯʥʳʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ 

ʚʥʝʩʣʠ ʩʚʦʡ ʚʢʣʘʜ ʩʦʚʝʪʩʢʠʝ, ʨʦʩʩʠʡʩʢʠʝ ʠ ʟʘʨʫʙʝʞʥʳʝ ʫʯʝʥʳʝ, ʚ ʪʦʤ ʯʠʩʣʝ: 

ɹʫʣʘʥʞʝ ʖ.ɼ., ʄʦʚʩʝʩʷʥ ʈ.ɸ., ʇʝʚʥʝʚ ɸ.ʂ., ʀʟʦʪʦʚ ɸ.ɸ., ʋʨʤʘʝʚ ʄ.ʉ., 

ʄʘʛʥʠʮʢʠʡ ɺ.ɸ., ʍʨʦʤʦʚʩʢʠʡ ɺ.ʉ., ʂʘʬʪʘʥ ɺ.ʀ., ʂʫʟʴʤʠʥ ʖ.ʆ., ʉʠʜʦʨʦʚ 

ɺ.ɸ., ʋʣʦʤʦʚ ɺ.ʀ., ʄʘʣʦʚʠʯʢʦ ɸ.ʂ., ɹʣʠʥʦʚʘ ʊ.ʉ., ʉʝʨʝʙʨʷʢʦʚʘ ʃ.ʀ., 

ɻʦʨʰʢʦʚ ɺ.ʃ., ʗʤʙʘʝʚ ʍ.ʂ., ʗʱʝʥʢʦ ɺ.ʈ., ʊʝʨʢʦʪ ɼ. [10-11, 12, 23, 30, 39-42, 

45-46, 64, 65, 71, 78-79, 93-97, 99, 102, 113-116, 117, 124, 131-132]. 

ɺʩʸ ʙʦʣʴʰʝ ʚʥʠʤʘʥʠʷ ʫʜʝʣʷʝʪʩʷ ʠʟʫʯʝʥʠʶ ʚʦʧʨʦʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʦʮʝʥʢʦʡ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝʤ ʩʪʝʧʝʥʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʨʠʩʢʦʚ. ʀʟʜʘʥʦ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʨʫʜʦʚ ʧʦ ʵʪʦʡ ʧʨʦʙʣʝʤʘʪʠʢʝ, ʥʦ ʧʨʠ ʵʪʦʤ ʘʚʪʦʨʘʤʠ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʝʪʦʜʠʢʠ ʣʠʙʦ ʠʟ ʦʙʣʘʩʪʠ ʛʝʦʣʦʛʠʠ, ʩ ʥʝʜʦʩʪʘʪʦʯʥʳʤ 

ʛʝʦʜʝʟʠʯʝʩʢʠʤ ʦʙʦʩʥʦʚʘʥʠʝʤ ʧʨʠʤʝʥʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʩʧʫʪʥʠʢʦʚʳʭ 

ʤʝʪʦʜʦʚ ʠʟʤʝʨʝʥʠʷ ʟʘ ʜʝʬʦʨʤʘʮʠʷʤʠ ʟʝʤʥʦʡ ʢʦʨʳ, ʣʠʙʦ ʠʟ ʦʙʣʘʩʪʠ ʛʝʦʜʝʟʠʠ 

ʙʝʟ ʢʦʤʧʣʝʢʩʥʦʛʦ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʵʪʠ ʜʚʘ 

ʥʘʧʨʘʚʣʝʥʠʷ ʙʳʣʠ ʧʨʠʥʷʪʳ ʚʦ ʚʥʠʤʘʥʠʝ ʠ ʦʙʲʝʜʠʥʝʥʳ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʩʪʝʧʝʥʠ ʧʨʦʨʘʙʦʪʢʠ ʜʘʥʥʦʡ ʪʝʤʳ ʜʠʩʩʝʨʪʘʥʪ 

ʧʨʠʰʝʣ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʚ ʪʨʫʜʘʭ ʚʳʰʝ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʫʯʝʥʳʭ - ʨʘʟʨʘʙʦʪʯʠʢʦʚ, 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʦʜʠʥ ʠʟ ʤʝʪʦʜʦʚ ʧʨʦʛʥʦʟʘ ɿɻʈ. ɸʢʘʜʝʤʠʢʠ ɹʫʣʘʥʞʝ ʖ.ɼ., 
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ʄʘʛʥʠʮʢʠʡ ɺ.ɸ. [12], ʧʨʦʬʝʩʩʦʨ ʇʝʚʥʝʚ ɸ.ʂ. [78-79] ʠ ʜʨ. ʨʘʩʩʤʘʪʨʠʚʘʣʠ, 

ʢʘʢ ʧʨʘʚʠʣʦ, ʦʪʜʝʣʴʥʦ ʤʘʛʥʠʪʥʳʝ, ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ, ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʝ 

ʧʦʣʷ ʠʣʠ ʦʜʠʥ ʠʟ ʧʨʷʤʳʭ ʤʝʪʦʜʦʚ ʚʳʷʚʣʝʥʠʷ ɿɻʈ ï çʛʝʦʜʝʟʠʯʝʩʢʠʡè, ʢʘʞʜʳʡ 

ʠʟ ʢʦʪʦʨʳʭ ʦʙʣʘʜʘʝʪ ʜʦʩʪʦʠʥʩʪʚʦʤ ʠ ʠʤʝʝʪ ʦʧʨʝʜʝʣʸʥʥʳʝ ʥʝʜʦʩʪʘʪʢʠ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʢʘʯʝʩʪʚʦʤ ʧʨʦʛʥʦʟʘ ɿɻʈ ʦʪʜʝʣʴʥʦ ʢʘʞʜʳʤ ʠʟ ʵʪʠʭ ʩʧʦʩʦʙʦʚ. 

ʇʦʵʪʦʤʫ ʘʢʪʫʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʥʦʝ (ʢʦʤʧʣʝʢʩʥʦʝ) ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʣʝʡ: ʛʝʦʜʝʟʠʯʝʩʢʠʭ, ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʭ, ʛʝʦʤʘʛʥʠʪʥʳʭ, ʩ 

ʧʨʠʩʦʝʜʠʥʝʥʠʝʤ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. 

ʕʪʘ ʥʘʫʯʥʘʷ ʠʜʝʷ ʠ ʧʦʩʪʘʚʣʝʥʘ ʚ ʜʠʩʩʝʨʪʘʮʠʠ ʟʘ ʦʩʥʦʚʫ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ɿɻʈ ʨʝʛʠʦʥʘʣʴʥʳʭ ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʭ ʪʝʨʨʠʪʦʨʠʡ (ʈʅʊ). ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ 

ʜʠʩʩʝʨʪʘʮʠʠ ʢʦʥʢʨʝʪʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʣʫʯʝʥʳ ʧʦ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʤʝʪʦʜʦʚ ʜʣʷ ʈʅʊ ɹʘʰʢʠʨʠʠ. 

ʉʥʠʞʝʥʠʶ ʨʠʩʢʘ ʤʘʣʦ ʩʧʦʩʦʙʩʪʚʫʶʪ ʜʝʡʩʪʚʫʶʱʠʝ ʥʦʨʤʘʪʠʚʥʳʝ ʢʘʨʪʳ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ. ɺ ʦʜʥʠʭ ʨʝʛʠʦʥʘʭ ʦʥʠ ʯʨʝʟʚʳʯʘʡʥʦ 

ʥʠʟʢʦʛʦ ʢʘʯʝʩʪʚʘ, ʚ ɹʘʰʢʦʨʪʦʩʪʘʥʝ  ʦʪʩʫʪʩʪʚʫʶʪ ʚʦʚʩʝ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʶʪʩʷ ʟʦʥʳ ʚʦʟʤʦʞʥʳʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ 

ʨʠʩʢʦʚ ʨʝʛʠʦʥʘʣʴʥʳʭ ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. 

ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʢʦʤʧʣʝʢʩ ʛʝʦʜʝʟʠʯʝʩʢʠʭ, ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʭ, 

ʛʝʦʤʘʛʥʠʪʥʳʭ ʠ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠ ʩʨʝʜʩʪʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʦʥ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʨʠʩʢʦʚ ʥʘ ʨʝʛʠʦʥʘʣʴʥʳʭ ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ. 

ʆʙʱʝʡ ʮʝʣʴʶ ʢʦʤʧʣʝʢʩʘ ʠʩʩʣʝʜʦʚʘʥʠʡ,  ʨʝʟʫʣʴʪʘʪʳ ʢʦʪʦʨʳʭ ʠʤʝʶʪ 

ʚʘʞʥʦʝ ʥʘʨʦʜʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ, ʷʚʣʷʝʪʩʷ  ʛʝʦʩʠʩʪʝʤʥʦʝ 

(ʢʦʤʧʣʝʢʩʥʦʝ) ʠʩʩʣʝʜʦʚʘʥʠʝ ʠ ʘʥʘʣʠʟ ʧʨʦʮʝʩʩʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʦʥ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʨʠʩʢʦʚ ʨʝʛʠʦʥʘʣʴʥʳʭ ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʭ ʪʝʨʨʠʪʦʨʠʡ (ʥʘ 

ʧʨʠʤʝʨʝ ɹʘʰʢʠʨʠʠ).  

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʮʝʣʴʶ ʚ ʜʠʩʩʝʨʪʘʮʠʠ ʧʦʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ 

ʢʦʥʢʨʝʪʥʳʝ ʟʘʜʘʯʠ: 

1. ʈʘʟʨʘʙʦʪʘʪʴ ʠ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʪʴ ʢʦʥʮʝʧʮʠʶ ʢʦʤʧʣʝʢʩʥʳʭ 

(ʩʠʩʪʝʤʥʳʭ) ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʮʝʩʩʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʢʦʦʨʜʠʥʘʪʥʦʛʦ 

ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʥʪʫʨʦʚ ʟʦʥ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʨʠʩʢʦʚ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ 
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ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʚʪʦʨʥʳʭ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ (ʩʧʫʪʥʠʢʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ), 

ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʦʡ, ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʡ ʠ ʛʝʦʤʘʛʥʠʪʥʦʡ 

ʠʥʬʦʨʤʘʮʠʝʡ.  

2.  ʅʘ ʦʩʥʦʚʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʫʩʪʘʥʦʚʠʪʴ ʥʝʦʙʭʦʜʠʤʫʶ ʠ 

ʜʦʩʪʘʪʦʯʥʫʶ ʪʦʯʥʦʩʪʴ ʩʫʱʝʩʪʚʫʶʱʠʭ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʫʥʢʪʦʚ ɻɼʇ, 

ʧʦʣʫʯʝʥʥʳʭ ʧʦ ɻʅʉʉ-ʪʝʭʥʦʣʦʛʠʠ.  

3. ʇʨʝʜʣʦʞʠʪʴ ʤʝʪʦʜ ʚʳʷʚʣʝʥʠʷ ʩʤʝʱʝʥʠʡ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʧʫʥʢʪʦʚ ʠʟ 

ʩʧʫʪʥʠʢʦʚʳʭ ʥʘʙʣʶʜʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʨʝʢʫʨʨʝʥʪʥʦʛʦ ʫʨʘʚʥʠʚʘʥʠʷ. 

4. ʅʘ ʦʩʥʦʚʘʥʠʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʠ ʩʦʟʜʘʥʥʦʡ 

ʧʨʦʛʥʦʟʥʦʡ ʢʘʨʪʳ ʟʦʥ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʨʠʩʢʦʚ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʪʴ ʥʘʣʠʯʠʝ 

ʟʦʥʳ ʧʦʚʳʰʝʥʥʦʡ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʚ ʨʘʡʦʥʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ɹʘʰɸʕʉ. 

5. ʇʦʩʪʨʦʠʪʴ ʢʘʨʪʫ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʜʝʬʦʨʤʘʮʠʡ ʟʝʤʥʦʡ ʢʦʨʳ ʚ 

ʈʝʩʧʫʙʣʠʢʝ ɹʘʰʢʦʨʪʦʩʪʘʥ; ʩʦʟʜʘʪʴ ʘʢʪʫʘʣʠʟʠʨʦʚʘʥʥʫʶ ʮʠʬʨʦʚʫʶ ʢʘʨʪʫ ʚ 

ʘʥʦʤʘʣʠʠ ʩʠʣʳ ʪʷʞʝʩʪʠ ʚ ʨʝʜʫʢʮʠʠ ɹʫʛʝ ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ ɹʘʰʢʠʨʠʠ; ʩʦʟʜʘʪʴ 

ʮʠʬʨʦʚʫʶ ʢʘʨʪʫ ʚ ʘʥʦʤʘʣʠʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ ɹʘʰʢʠʨʠʠ. ʅʘ 

ʦʩʥʦʚʝ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʮʠʬʨʦʚʳʭ ʢʘʨʪ ʤʝʪʦʜʦʤ ʘʜʤʠʪʪʘʥʩʘ ʫʪʦʯʥʠʪʴ 

ʣʦʢʘʣʴʥʳʝ ʛʨʘʥʠʮʳ ɿɻʈ.  

6. ʋʩʪʘʥʦʚʠʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʢʦʣʝʙʘʥʠʷʤʠ ʫʨʦʚʥʷ ʧʦʜʟʝʤʥʳʭ ʚʦʜ 

ʠ ʩʝʡʩʤʠʯʝʩʢʠʤʠ ʩʦʙʳʪʠʷʤʠ ʤʘʛʥʠʪʫʜʦʡ ʜʦ 3-5 ʙʘʣʣʦʚ ʧʦ ʰʢʘʣʝ ʈʠʭʪʝʨʘ. 

7. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʪʴ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʦʝ ʟʘʢʣʶʯʝʥʠʝ  

ʦ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ɹʘʰɸʕʉ ʥʘ ʨʘʥʝʝ ʧʨʝʜʣʦʞʝʥʥʦʡ ʧʦ ʧʨʦʝʢʪʫ ʣʦʢʘʣʴʥʦʡ 

ʪʝʨʨʠʪʦʨʠʠ. 

8. ʀʩʩʣʝʜʦʚʘʪʴ ʠʟʤʝʥʝʥʠʝ ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʣʦʢʘʣʴʥʳʭ ʩʝʡʩʤʦʩʦʙʳʪʠʡ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʚʣʠʷʥʠʝ ʠʭ ʥʘ ɿɻʈ. 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ: 

- ʨʘʟʨʘʙʦʪʘʥʘ ʠ ʚʥʝʜʨʝʥʘ ʢʦʥʮʝʧʮʠʷ ʠʩʩʣʝʜʦʚʘʥʠ ̫ ʠ ʦʧʨʝʜʝʣʝʥʠʷ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʣʦʢʘʣʴʥʳʭ ʛʨʘʥʠʮ ɿɻʈ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʣʝʢʩʘ 

ʛʝʦʜʝʟʠʯʝʩʢʦʡ, ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʦʡ, ʛʝʦʤʘʛʥʠʪʥʦʡ ʠ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʡ 

ʠʥʬʦʨʤʘʮʠʠ; 
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- ʨʘʟʨʘʙʦʪʘʥʘ ʩʦʚʨʝʤʝʥʥʘʷ ʤʦʜʝʣʴ ʧʨʦʛʥʦʟʘ ʟʦʥ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ 

ʨʠʩʢʦʚ ʥʘ ʦʩʥʦʚʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʠʟʘ ʪʝʢʫʱʠʭ ʛʝʦʜʝʟʠʯʝʩʢʠʭ, 

ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ, ʛʝʦʤʘʛʥʠʪʥʳʭ ʠ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ (ʥʘ ʧʨʠʤʝʨʝ 

ɹʘʰʢʠʨʠʠ), ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʦʚʝʨʥʦ ʦʧʨʝʜʝʣʷʪʴ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʠ ʢʦʦʨʜʠʥʘʪʳ 

ʛʨʘʥʠʮ ɿɻʈ ʛʝʦʜʝʟʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ; 

- ʥʘ ʦʩʥʦʚʝ ʩʦʟʜʘʥʥʳʭ ʮʠʬʨʦʚʳʭ ʢʘʨʪ ʘʥʦʤʘʣʠʡ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠ 

ʛʝʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʝʡ ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ ɹʘʰʢʠʨʠʠ, ʠʩʧʦʣʴʟʫʷ ʤʝʪʦʜ ʘʜʤʠʪʘʥʩʘ, 

ʫʪʦʯʥʝʥʳ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʛʨʘʥʠʮ ɿɻʈ; 

- ʫʩʪʘʥʦʚʣʝʥʳ ʩʚʷʟʴ ʩʝʡʩʤʠʯʥʦʩʪʠ ʩ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʩʨʝʜʳ, ʠʩʧʦʣʴʟʫʷ ʩʦʟʜʘʥʥʫʶ ʙʘʟʫ ʜʘʥʥʳʭ ʚ ʵʣʝʢʪʨʦʥʥʦʤ 

ʚʠʜʝ, ʜʘʣʘ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ, ʚʨʝʤʝʥʠ ʠ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ɺʆɿ; 

- ʚʳʷʚʣʝʥʳ ʠʥʪʝʥʩʠʚʥʳʝ ʣʦʢʘʣʴʥʳʝ ʘʥʦʤʘʣʠʠ ʚʝʨʪʠʢʘʣʴʥʳʭ ʠ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʧʦʜʪʚʝʨʞʜʝʥʳ ʠʟʤʝʥʝʥʠʷʤʠ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʦʪ 0,06 ʜʦ 0, 10ʤɻʣ ʠ ʧʨʠʫʨʦʯʝʥʳ ʢ ʟʦʥʘʤ ʨʘʟʣʦʤʦʚ 

ʨʘʟʣʠʯʥʦʛʦ ʪʠʧʘ ʠ ʧʦʨʷʜʢʘ ʚ ʨʘʡʦʥʝ ʧʨʝʜʧʦʣʘʛʘʝʤʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ɹʘʰɸʕʉ. 

ɺʩʝ ʚʳʰʝʨʘʩʩʤʦʪʨʝʥʥʳʝ ʵʣʝʤʝʥʪʳ ʥʦʚʠʟʥʳ ʚʥʦʩʷʪ  ʟʥʘʯʠʪʝʣʴʥʳʡ 

ʚʢʣʘʜ ʚ ʥʘʫʯʥʫʶ ʩʧʝʮʠʘʣʴʥʦʩʪʴ 25.00.32 ɻʝʦʜʝʟʠʷ. 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʠ ʧʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ.  

ɺ ʜʠʩʩʝʨʪʘʮʠʠ ʨʘʟʨʘʙʦʪʘʥʘ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʘ ʢʦʥʮʝʧʮʠʷ 

ʧʨʦʮʝʩʩʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʛʨʘʥʠʮ ɿɻʈ ʥʘ ʣʦʢʘʣʴʥʳʭ 

ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ (ʥʘ ʧʨʠʤʝʨʝ ɹʘʰʢʠʨʠʠ).  

ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʧʨʦʛʥʦʟʥʳʝ ʢʘʨʪʳ ɿɻʈ ʠ ʦʞʠʜʘʝʤʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 

ʤʦʛʫʪ ʧʨʘʢʪʠʯʝʩʢʠ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʦʧʘʩʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʦʙʲʝʢʪʦʚ. 

ʉʦʟʜʘʥʥʳʡ ʙʘʥʢ ʜʘʥʥʳʭ ʚ ʮʠʬʨʦʚʦʤ ʬʦʨʤʘʪʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ 

ʨʝʰʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʚʦʧʨʦʩʦʚ ʧʨʠ ʠʟʳʩʢʘʥʠʷʭ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠʥʞʝʥʝʨʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʚ ʟʦʥʘʭ ʧʦʚʳʰʝʥʥʦʛʦ 
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ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʠʩʢʘ, ʥʘʧʨʠʤʝʨ, ʪʘʢʠʭ ʢʘʢ ʧʨʝʜʧʦʣʘʛʘʝʤʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ 

ɹʘʰɸʕʉ, ʯʪʦ ʜʘʝʪ ʙʦʣʴʰʦʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ. 

ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ, ʚʳʚʦʜʳ ʠ ʨʝʢʦʤʝʥʜʘʮʠʠ, ʙʘʟʠʨʫʶʱʠʝʩʷ ʥʘ 

ʘʥʘʣʠʟʝ ʚʳʧʦʣʥʝʥʥʳʭ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ ʧʦ ʪʝʤʝ, 

ʧʦʜʪʚʝʨʞʜʝʥʳ ʧʨʘʢʪʠʯʝʩʢʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ, ʧʨʠʚʝʜʝʥʥʳʤʠ ʚ  ʪʝʭʥʠʯʝʩʢʠʭ 

ʦʪʯʸʪʘʭ ʨʷʜʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠ ʥʘʫʯʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. 

ʉʦʦʪʚʝʪʩʪʚʠʝ ʜʠʩʩʝʨʪʘʮʠʠ ʧʘʩʧʦʨʪʫ ʥʘʫʯʥʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ. 

ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʜʠʩʩʝʨʪʘʮʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʩʣʝʜʫʶʱʠʤ ʧʫʥʢʪʘʤ 

ʥʘʫʯʥʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 25.00.32-ɻʝʦʜʝʟʠʷ:  

ʇ.8 çɻʝʦʜʝʟʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʟʝʤʥʦʡ ʢʦʨʳ ʠ ʝʝ ʧʦʚʝʨʭʥʦʩʪʠ, ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ, ʚʳʟʚʘʥʥʦʛʦ 

ʧʨʠʨʦʜʥʳʤʠ ʠ ʪʝʭʥʦʛʝʥʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʩ ʮʝʣʴʶ ʢʦʥʪʨʦʣʷ ʠʭ ʫʩʪʦʡʯʠʚʦʩʪʠ, 

ʩʥʠʞʝʥʠʷ ʨʠʩʢʘ ʠ ʧʦʩʣʝʜʩʪʚʠʡ ʧʨʠʨʦʜʥʳʭ ʠ ʪʝʭʥʦʛʝʥʥʳʭ ʢʘʪʘʩʪʨʦʬ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʟʝʤʣʝʪʨʷʩʝʥʠʡè. 

ʇ.9 çɻʝʦʜʝʟʠʯʝʩʢʦʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʫʩʪʦʡʯʠʚʦʛʦ 

ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʡ ʥʘ ʦʩʥʦʚʝ ɻʀʉ-ʪʝʭʥʦʣʦʛʠʡ. ʇʨʠʥʮʠʧʳ ʬʦʨʤʠʨʦʚʘʥʠʷ, 

ʩʦʩʪʘʚ ʠ ʩʪʨʫʢʪʫʨʘ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʦʪʦʙʨʘʞʘʶʱʝʛʦ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʝʨʨʠʪʦʨʠʡè. 

ʇ.11 çʈʘʟʨʘʙʦʪʢʘ ʧʨʠʥʮʠʧʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ ʩʦʟʜʘʥʠʷ 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʧʦ ʛʝʦʜʝʟʠʯʝʩʢʠʤ 

ʜʘʥʥʳʤè. 

ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ.  

1. ʈʘʟʨʘʙʦʪʘʥʘ ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʘʷ ʢʦʥʮʝʧʮʠʷ ʢʦʤʧʣʝʢʩʥʳʭ 

(ʩʠʩʪʝʤʥʳʭ) ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʮʝʩʩʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʢʦʦʨʜʠʥʘʪʥʦʛʦ 

ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʥʪʫʨʦʚ ʟʦʥ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʨʠʩʢʦʚ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ 

ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʚʪʦʨʥʳʭ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ (ʩʧʫʪʥʠʢʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ), 

ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʦʡ, ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʡ ʠ ʛʝʦʤʘʛʥʠʪʥʦʡ 

ʠʥʬʦʨʤʘʮʠʝʡ.  

2. ʅʘ ʦʩʥʦʚʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʩʫʱʝʩʪʚʫʶʱʘʷ, ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ʛʣʦʙʘʣʴʥʘʷ ʥʘʚʠʛʘʮʠʦʥʥʘʷ 
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ʩʧʫʪʥʠʢʦʚʘʷ ʛʝʦʜʝʟʠʯʝʩʢʘʷ ʩʝʪʴ ʪʨʝʙʫʝʪ ʨʘʟʚʠʪʠʷ ʠ ʧʦʩʪʘʥʦʚʢʠ ʩʠʩʪʝʤʥʳʭ 

ʧʦʚʪʦʨʥʳʭ ʥʘʙʣʶʜʝʥʠʡ.  

3. ʅʘ ʦʩʥʦʚʝ ʬʦʨʤʫʣʳ ʨʝʢʫʨʨʝʥʪʥʦʛʦ ʫʨʘʚʥʠʚʘʥʠʷ ʧʨʝʜʣʦʞʝʥ 

ʦʨʠʛʠʥʘʣʴʥʳʡ ʤʝʪʦʜ ʚʳʷʚʣʝʥʠʷ ʩʤʝʱʝʥʠʡ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʧʫʥʢʪʦʚ ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʧʦʚʪʦʨʥʳʭ ʩʧʫʪʥʠʢʦʚʳʭ ʥʘʙʣʶʜʝʥʠʡ.  

4. ʅʘ ʙʘʟʝ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʠ ʩʦʟʜʘʥʥʦʡ ʧʨʦʛʥʦʟʥʦʡ 

ʢʘʨʪʳ ʟʦʥ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʨʠʩʢʦʚ ʜʦʩʪʦʚʝʨʥʦ ʦʙʦʩʥʦʚʘʥʦ ʥʘʣʠʯʠʝ ʟʦʥ 

ʧʦʚʳʰʝʥʥʦʡ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɹʘʰʢʠʨʠʠ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʚ ʨʘʡʦʥʝ ʧʨʝʜʧʦʣʘʛʘʝʤʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ɹʘʰɸʕʉ.  

5. ʅʘ ʦʩʥʦʚʝ ʧʦʩʪʨʦʝʥʥʳʭ ʮʠʬʨʦʚʳʭ ʢʘʨʪ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ 

ʜʝʬʦʨʤʘʮʠʡ ʟʝʤʥʦʡ ʢʦʨʳ ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʘʰʢʦʨʪʦʩʪʘʥ, ʘʥʦʤʘʣʠʡ ʩʠʣʳ 

ʪʷʞʝʩʪʠ ʚ ʨʝʜʫʢʮʠʠ ɹʫʛʝ, ʘʥʦʤʘʣʠʡ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ 

ʈʝʩʧʫʙʣʠʢʠ ɹʘʰʢʦʨʪʦʩʪʘʥ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ ʘʜʤʠʪʪʘʥʩʘ ʩʦʟʜʘʥʘ ʚ 

ʙʫʤʘʞʥʦʤ ʠ ʮʠʬʨʦʚʦʤ ʚʘʨʠʘʥʪʘʭ ʢʘʨʪʘ ʟʦʥ ʚʦʟʤʦʞʥʳʭ ʦʯʘʛʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 

(ɺʆɿ). 

6. ʋʩʪʘʥʦʚʣʝʥʘ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʢʦʣʝʙʘʥʠʷʤʠ 

ʫʨʦʚʥʷ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʠ ʩʝʡʩʤʦʩʦʙʳʪʠʷʤʠ ʤʘʛʥʠʪʫʜʦʡ ʜʦ 3-5 ʙʘʣʣʦʚ ʧʦ 

ʰʢʘʣʝ ʈʠʭʪʝʨʘ.  

7. ɺʳʷʚʣʝʥʳ ʠʥʪʝʥʩʠʚʥʳʝ ʣʦʢʘʣʴʥʳʝ ʘʥʦʤʘʣʠʠ ʚʝʨʪʠʢʘʣʴʥʳʭ ʠ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʧʦʜʪʚʝʨʞʜʝʥʥʳʝ 

ʠʟʤʝʥʝʥʠʷʤʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʦʪ 0,06 ʜʦ 0, 10 ʤɻʣ, ʢʦʪʦʨʳʝ 

ʧʨʠʫʨʦʯʝʥʳ ʢ ʟʦʥʘʤ ʨʘʟʣʦʤʦʚ ʨʘʟʣʠʯʥʦʛʦ ʪʠʧʘ ʠ ʧʦʨʷʜʢʘ ʚ ʨʘʡʦʥʝ 

ʧʨʝʜʧʦʣʘʛʘʝʤʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ɹʘʰɸʕʉ. 

8. ʇʦʜʪʚʝʨʞʜʝʥʳ ʚʝʨʪʠʢʘʣʴʥʳʝ ʜʚʠʞʝʥʠʷ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʧʦʚʳʰʝʥʥʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʡ ʜʝʪʘʣʴʥʦʩʪʠ ʚ ʧʨʝʜʝʣʘʭ 

ɸʨʣʘʥʩʢʦʛʦ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʦʣʠʛʦʥʘ, ʛ. ʋʬʳ ʠ ʝʸ ʦʢʨʝʩʪʥʦʩʪʝʡ. 

ʄʝʪʦʜʦʣʦʛʠʷ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ.  

ʇʝʨʚʠʯʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʧʦʩʣʫʞʠʣʠ ʛʝʦʜʝʟʠʯʝʩʢʠʝ, ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ 

ʠ ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʘʨʭʠʚʥʳʝ ʜʘʥʥʳʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʚʠʜʝ ʦʪʯʸʪʦʚ, ʢʘʨʪ 

ʨʘʟʣʠʯʥʳʭ ʤʘʩʰʪʘʙʦʚ ʠ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʛʝʦʜʝʟʠʯʝʩʢʠʭ, ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʭ, 
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ʛʝʦʤʘʛʥʠʪʥʳʭ ʠ ʜʨ. ʚʠʜʦʚ ʨʦʣʝʚʳʭ ʨʘʙʦʪ, ʚʳʧʦʣʥʝʥʥʳʭ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʠ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤ ʫʯʘʩʪʠʝʤ ʜʠʩʩʝʨʪʘʥʪʘ.  

ʇʦʩʪʘʥʦʚʢʘ ʠ ʨʝʰʝʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʧʦ ʪʝʤʝ 

çɻʝʦʩʠʩʪʝʤʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʦʥ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ 

ʨʠʩʢʦʚ ʨʝʛʠʦʥʘʣʴʥʳʭ ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʭ ʪʝʨʨʠʪʦʨʠʡ (ʥʘ ʧʨʠʤʝʨʝ ɹʘʰʢʠʨʠʠ) 

ʦʩʫʱʝʩʪʚʣʝʥʳ ʥʘ ʢʘʬʝʜʨʝ ʬʠʟʠʯʝʩʢʦʡ ʛʝʦʛʨʘʬʠʠ, ʢʘʨʪʦʛʨʘʬʠʠ ʠ ʛʝʦʜʝʟʠʠ 

ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ɹʘ ɻhʋ ʠ ʦʙʦʙʱʝʥʳ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʚ 

ʜʦʢʪʦʨʘʥʪʫʨʝ ʥʘ ʢʘʬʝʜʨʝ ʛʝʦʜʝʟʠʠ ʄʦʩʢʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʛʝʦʜʝʟʠʠ ʠ ʢʘʨʪʦʛʨʘʬʠʠ (ʄʀʀɻɸʠʂ).  

ʅʝʦʮʝʥʠʤʫʶ ʧʦʤʦʱʴ ʚ ʧʣʘʥʝ ʨʝʘʣʠʟʘʮʠʠ ʧʦʣʝʚʳʭ ʨʘʙʦʪ ʦʢʘʟʘʣ 

ʀʥʥʦʚʘʮʠʦʥʥʳʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʮʝʥʪʨ ʢʦʩʤʠʯʝʩʢʠʭ ʫʩʣʫʛ (çʀʆ ʎʂʋ-

ɹʘʰɻʋè), ʧʦʩʪʦʷʥʥʳʤ ʨʫʢʦʚʦʜʠʪʝʣʝʤ ʠ  ʦʜʥʠʤ ʠʟ ʠʩʧʦʣʥʠʪʝʣʝʡ ʢʦʪʦʨʦʡ 

ʷʚʣʷʝʪʩʷ ʜʠʩʩʝʨʪʘʥʪ.  

ɹʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʢʘʨʪʳ çʆʙʱʝʛʦ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ 

ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʆʉʈ 97)è, ʧʝʨʚʘʷ ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʘʷ 

ʢʘʨʪʘ ɹʘʰʢʠʨʠʠ (2007ʛ) ʠ ʨʝʟʫʣʴʪʘʪʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʧʦʚʪʦʨʥʳʭ 

ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ  ʚʳʩʦʢʦʪʦʯʥʳʤ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤ ʥʠʚʝʣʠʨʦʚʘʥʠʝʤ, 

ɻʅʉʉ-ʪʝʭʥʦʣʦʛʠʝʡ ʠ ʛʨʘʚʠʤʝʪʨʠʝʡ. 

ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʠ ʨʝʟʫʣʴʪʘʪʳ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ: 

- ʧʨʝʜʣʦʞʝʥʘ ʢʦʥʮʝʧʮʠʷ, ʧʨʠʥʮʠʧʳ ʠ ʤʝʪʦʜʠʢʘ ʠʟʤʝʨʝʥʠʡ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʛʨʘʥʠʮ ʟʦʥ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʨʠʩʢʦʚ (ɿɻʈ); 

- ʚʳʷʚʣʝʥʳ ʧʨʠʟʥʘʢʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʟʦʥ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʨʠʩʢʦʚ 

ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʭ ʪʝʨʨʠʪʦʨʠʡ; 

- ʧʨʝʜʣʦʞʝʥʘ ʨʝʛʠʦʥʘʣʴʥʘʷ ʤʦʜʝʣʴ ɿɻʈ, ʧʦʩʪʨʦʝʥʥʘʷ ʠ ʙʘʟʠʨʫʶʱʘʷʩʷ 

ʥʘ ʦʙʰʠʨʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ, ʛʝʦʜʝʟʠʯʝʩʢʠʭ, ʛʝʦʤʘʛʥʠʪʥʳʭ, ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʭ 

ʠ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʜʣʷ ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʭ ʪʝʨʨʠʪʦʨʠʡ; 

- ʧʦʜʪʚʝʨʞʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʛʝʦʩʠʩʪʝʤʥʳʭ (ʢʦʤʧʣʝʢʩʥʳʭ) 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʮʝʩʩʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʦʥ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʨʠʩʢʦʚ 

ʨʝʛʠʦʥʘʣʴʥʳʭ ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʭ ʪʝʨʨʠʪʦʨʠʡ (ʥʘ ʧʨʠʤʝʨʝ ɹʘʰʢʠʨʠʠ). 
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ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʉʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ 

ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʟʨʘʙʦʪʦʢ ʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʧʨʝʜʝʣʷʝʪʩʷ:  

- ʢʦʨʨʝʢʪʥʦʩʪʴʶ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ, ʧʨʝʜʣʘʛʘʝʤʳʭ ʤʝʪʦʜʦʚ ʠʭ 

ʨʝʰʝʥʠʷ ʠ ʧʨʦʚʝʨʝʥʥʳʤʠ ʜʝʩʷʪʠʣʝʪʠʷʤʠ ʤʝʪʦʜʘʤʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

ʦʙʨʘʙʦʪʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ; 

- ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʢʦʥʮʝʧʮʠʠ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʛʨʘʥʠʮ ɿɻʈ ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʠ 

ɹʘʰʢʠʨʠʠ;  

- ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʜʸʞʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʪ 

ʚʝʜʫʱʠʭ ʤʠʨʦʚʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ; 

- ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʜʣʷ ʧʦʣʝʚʳʭ ʠʟʤʝʨʝʥʠʡ ʛʝʦʜʝʟʠʯʝʩʢʠʝ, 

ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʝ ʠ ʜʨ. ʧʨʠʙʦʨʳ, ʢʦʪʦʨʳʝ ʧʨʦʰʣʠ ʤʝʪʨʦʣʦʛʠʯʝʩʢʫʶ 

ʘʪʪʝʩʪʘʮʠʶ. 

ɸʧʨʦʙʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ. ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʩʣʝʜʫʶʱʠʭ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʭ 

ʢʦʥʬʝʨʝʥʮʠʷʭ ʠ ʩʝʤʠʥʘʨʘʭ: 

8-9 ʠʶʥʷ 2012 ʛ.- ʀʥʚʝʩʪʠʮʠʦʥʥʳʡ ʤʝʞʨʝʛʠʦʥʘʣʴʥʳʡ ʬʦʨʫʤ 

"ɿʘʫʨʘʣʴʝ-2012è, ʛ. ʉʠʙʘʡ. 

22 ʥʦʷʙʨʷ 2012 ʛ.  - ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʩʝʤʠʥʘʨ çʅʝʥʴʶʪʦʥʦʚʩʢʠʝ 

ʩʠʩʪʝʤʳ ʚ ʥʝʬʪʝʛʘʟʦʚʦʡ ʦʪʨʘʩʣʠè, ʛ. ʋʬʘ (ʧʦʣʫʯʝʥ ʜʠʧʣʦʤ ʟʘ ʘʢʪʠʚʥʦʝ 

ʫʯʘʩʪʠʝ). 

22-28 ʩʝʥʪʷʙʨʷ 2012 ʛ. - 12-ʷ ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ 

ʢʦʥʬʝʨʝʥʮʠʷ çʆʪ ʩʥʠʤʢʘ ʢ ʢʘʨʪʝ: ʮʠʬʨʦʚʳʝ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʠʝ 

ʪʝʭʥʦʣʦʛʠʠè, ʛ. ɸʣʴʛʘʨʚʝ (ʇʦʨʪʫʛʘʣʠʷ). 

28-29 ʤʘʨʪʘ 2013 ʛ. - ɺʪʦʨʘʷ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ 

ʢʦʥʬʝʨʝʥʮʠʷ çʂʦʩʤʦʩ ʜʣʷ ʞʠʟʥʠ ʜʣʷ ʣʶʜʝʡ!è, ʛ. ʄʦʩʢʚʘ (ʧʦʣʫʯʝʥ ʜʠʧʣʦʤ ʟʘ 

ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ). 

20 ʤʘʨʪʘ 2013 ʛ. - ʅʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʨʝʟʫʣʴʪʘʪʦʚ ʢʦʩʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʂʘʟʘʥʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʂʘʟʘʥʴ. 
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27 ʤʘʨʪʘ - 3 ʘʧʨʝʣʷ 2015 ʛ. - ʄʝʞʚʫʟʦʚʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ 

ʢʦʥʬʝʨʝʥʮʠʷ çʅʘʫʢʠ ʦ ɿʝʤʣʝ: ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʧʨʦʙʣʝʤʳ ʠ 

ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷè, ɹʘʰɻʋ, ʛ.ʋʬʘ. 

22-23 ʤʘʷ 2015 ʛ. - ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʠ 

çɻʝʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘè, ɹɻʇʋ ʠʤ. ɸʢʤʫʣʣʳ, ʛ. ʋʬʘ. 

21-23 ʦʢʪʷʙʨʷ 2015 ʛ. - ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ 

ʢʦʥʬʝʨʝʥʮʠʷ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ çɸʢʪʫʘʣʴʥʳʝ ʚʦʧʨʦʩʳ ʵʢʦʣʦʛʠʠ 

ʯʝʣʦʚʝʢʘè, ʛ. ʋʬʘ. 

ʇʫʙʣʠʢʘʮʠʠ ʧʦ ʪʝʤʝ ʜʠʩʩʝʨʪʘʮʠʠ. ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ, ʨʝʟʫʣʴʪʘʪʳ 

ʨʘʟʨʘʙʦʪʦʢ ʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 29 ʥʘʫʯʥʳʭ ʧʫʙʣʠʢʘʮʠʷʭ, ʚ ʪʦʤ 

ʯʠʩʣʝ 1 ʤʦʥʦʛʨʘʬʠʷ, 16 ʩʪʘʪʝʡ ʚ ʠʟʜʘʥʠʷʭ (ʚ ʪʦʤ ʯʠʩʣʝ 8 ʚ ʞʫʨʥʘʣʘʭ 

ʚʭʦʜʷʱʠʭ ʄɹɼ Scopus), ʚʭʦʜʷʱʠʭ ʚ ʧʝʨʝʯʝʥʴ ʨʝʮʝʥʟʠʨʫʝʤʳʭ ʥʘʫʯʥʳʭ 

ʠʟʜʘʥʠʡ, ʚ ʢʦʪʦʨʳʭ ʜʦʣʞʥʳ ʙʳʪʴ ʦʧʫʙʣʠʢʦʚʘʥʳ ʦʩʥʦʚʥʳʝ ʥʘʫʯʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʜʠʩʩʝʨʪʘʮʠʠ ʥʘ ʩʦʠʩʢʘʥʠʝ ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ ʜʦʢʪʦʨʘ ʪʝʭʥʠʯʝʩʢʠʭ 

ʥʘʫʢ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 25.00.32 ɻʝʦʜʝʟʠʷ. 

ʆʙʲʝʤ ʠ ʩʪʨʫʢʪʫʨʘ ʜʠʩʩʝʨʪʘʮʠʠ. ɼʠʩʩʝʨʪʘʮʠʦʥʥʘʷ ʨʘʙʦʪʘ ʩʦʩʪʦʠʪ ʠʟ 

ʚʚʝʜʝʥʠʷ, ʯʝʪʳʨʸʭ ʛʣʘʚ, ʟʘʢʣʶʯʝʥʠʷ ʠ ʩʧʠʩʢʘ ʣʠʪʝʨʘʪʫʨʳ ʠʟ 147 

ʥʘʠʤʝʥʦʚʘʥʠʡ. ʈʘʙʦʪʘ ʠʟʣʦʞʝʥʘ ʥʘ 240 ʩʪʨʘʥʠʮʘʭ ʤʘʰʠʥʦʧʠʩʥʦʛʦ ʪʝʢʩʪʘ, 

ʩʦʜʝʨʞʠʪ 69 ʨʠʩʫʥʢʦʚ ʠ 44 ʪʘʙʣʠʮ. ʂʨʦʤʝ ʪʦʛʦ, ʚʢʣʶʯʘʝʪ 4 ʧʨʠʣʦʞʝʥʠʷ -

ɸɹɺɻ 
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ɻʃɸɺɸ 1. ɸʅɸʃʀɿ ʉʊɽʇɽʅʀ ʈɸɿʈɸɹʆʊɸʅʅʆʉʊʀ ʆʇʈɽɼɽʃɽʅʀʗ 

ɿʆʅ ɻɽʆɼʀʅɸʄʀʏɽʉʂʀʍ ʈʀʉʂʆɺ 

 

1.1 ʅʝʬʪʝʛʘʟʦʥʦʩʥʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ɹʘʰʢʠʨʠʠ ʠ ʠʥʪʝʨʚʘʣʳ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ 

 

ʀʩʩʣʝʜʫʝʤʘʷ ʪʝʨʨʠʪʦʨʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʚʝʜʫʱʠʭ ʥʝʬʪʝʜʦʙʳʚʘʶʱʠʭ 

ʩʫʙʲʝʢʪʦʚ ɺʦʣʛʦ-ʋʨʘʣʴʩʢʦʛʦ ʨʝʛʠʦʥʘ. ɺ 1932 ʛʦʜʫ ʙʳʣʦ ʦʪʢʨʳʪʦ ʠ ʚʚʝʜʝʥʦ ʚ 

ʵʢʩʧʣʫʘʪʘʮʠʶ ʧʝʨʚʦʝ ʥʝʬʪʷʥʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ - ʀʰʠʤʙʘʡʩʢʦʝ. 

ɿʘ ʵʪʠ ʛʦʜʳ ʧʣʘʪʬʦʨʤʝʥʥʘʷ ʧʝʨʩʧʝʢʪʠʚʥʘʷ ʥʘ ʥʝʬʪʴ ʠ ʧʨʠʨʦʜʥʳʡ ʛʘʟ 

ʯʘʩʪʴ ʨʝʩʧʫʙʣʠʢʠ ʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʦ ʠʟʫʯʝʥʘ. ʆʪʢʨʳʪʦ ʦʢʦʣʦ 200 ʨʘʟʣʠʯʥʳʭ 

ʧʦ ʟʘʧʘʩʘʤ ʠ ʨʘʟʤʝʨʘʤ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʥʝʬʪʠ ʠ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ, 

ʟʥʘʯʠʪʝʣʴʥʘʷ ʠʭ ʯʘʩʪʴ ʚʚʝʜʝʥʳ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ (ʈʠʩʫʥʦʢ 1.1). 

ʉʚʦʝʛʦ ʧʠʢʘ ʜʦʙʳʯʘ ʥʝʬʪʠ ʜʦʩʪʠʛʣʘ ʚ 1967 ʛʦʜʫ (47,8 ʤʣʥ.ʪ.), ʚ 

ʧʦʣʩʝʜʫʶʱʠʝ ʛʦʜʳ ʠʜʝʪ ʩʥʠʞʝʥʠʝ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʠʟ ʥʘʯʘʣʴʥʳʭ 

ʠʟʚʣʝʢʘʝʤʳʭ ʟʘʧʘʩʦʚ ʥʝʬʪʠ ʠʟʚʣʝʯʝʥʦ ʦʢʦʣʦ 80 %. ʆʩʥʦʚʥʳʝ ʢʨʫʧʥʳʝ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʥʝʬʪʠ: ɸʨʣʘʥʩʢʦʝ, ʊʫʡʤʘʟʠʥʩʢʦʝ, ʉʝʨʛʝʝʚʩʢʦʝ, 

ʉʝʨʘʬʠʤʦʚʩʢʦʝ ʠ  ʐʢʘʧʦʚʩʢʦʝ ï ʚ ʟʘʢʣʶʯʠʪʝʣʴʥʦʡ ʩʪʘʜʠʠ ʨʘʟʨʘʙʦʪʢʠ. ʀʟ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʚʳʚʝʜʝʥ r ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʬʦʥʜʘ ʩʢʚʘʞʠʥ ʜʘʥʥʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ.  

ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʩʨʝʜʥʠʭ ʧʦ ʟʘʧʘʩʘʤ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʪʘʢ ʞʝ ʥʘʭʦʜʷʪʩʷ ʥʘ 

ʟʘʢʣʶʯʠʪʝʣʴʥʦʡ ʩʪʘʜʠʠ ʨʘʟʨʘʙʦʪʢʠ: ʄʘʥʯʘʨʦʚʩʢʦʝ, ʏʝʪʳʨʤʘʥʩʢʦʝ, 

ʀʛʨʦʚʩʢʦʝ, ʂʫʟʙʘʝʚʩʢʦʝ ʠ ʜʨʫʛʠʝ, ʚʚʝʜʝʥʥʳʝ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʧʦʩʣʝ 60-ʭ 

ʛʦʜʦʚ.  

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʜʦʙʳʚʘʶʪ ʯʫʪʴ ʙʦʣʝʝ 10 ʤʣʥ. ʪʦʥʥ ʥʝʬʪʠ ʚ ʛʦʜ. 

ʋʨʦʚʝʥʴ ʜʦʙʳʯʠ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʟʘ ʩʯʝʪ ʤʘʣʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʢʦʪʦʨʳʝ 

ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʜʦʚʦʣʴʥʦ ʠʥʪʝʥʩʠʚʥʦ. ɼʝʙʠʪ ʩʢʚʘʞʠʥ 3,5 ʪ/ʩʫʪʢʠ, ʧʨʠ 

ʚʳʩʦʢʦʤ ʦʪʙʦʨʝ ʞʠʜʢʦʩʪʠ, ʘ ʪʘʢʞʝ ʚʳʩʦʢʘʷ ʦʙʚʦʜʥʝʥʥʦʩʪʴ, ʢʦʪʦʨʘʷ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʚʩʝʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʧʨʝʚʳʰʘʝʪ 91%. 
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ɺʩʣʝʜʩʪʚʠʝ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʡ ʨʘʟʨʘʙʦʪʢʠ ʟʘʣʝʞʝʡ ʚ ʪʝʨʨʠʛʝʥʥʳʭ 

ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʢʦʣʣʝʢʪʦʨʘʭ, ʧʦʩʪʦʷʥʥʦ ʚʦʟʨʘʩʪʘʝʪ ʜʦʣʷ ʟʘʧʘʩʦʚ ʚ 

ʥʠʟʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʢʘʨʙʦʥʘʪʥʳʭ ʢʦʣʣʝʢʪʦʨʘʭ. 

 

 

ʈʠʩʫʥʦʢ 1.1 ï ʄʝʩʪʦʨʦʞʜʝʥʠʷ ʥʝʬʪʠ ʠ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʈʝʩʧʫʙʣʠʢʠ 

ɹʘʰʢʦʨʪʦʩʪʘʥ, ʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʝ ʧʦʣʠʛʦʥʳ 
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ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʠʟʢʦʛʦ ʜʝʙʝʪʘ, ʦʙʲʝʤʳ ʙʫʨʝʥʠʷ ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ 

ʥʦʚʳʭ ʩʢʚʘʞʠʥ ʩʦʢʨʘʪʠʣʠʩʴ ʚ 4 ʨʘʟʘ. ɼʘʥʥʘʷ ʜʠʥʘʤʠʢʘ ʜʣʷ ʩʪʘʨʳʭ 

ʥʝʬʪʝʜʦʙʳʚʘʶʱʠʭ ʨʝʛʠʦʥʦʚ ʷʚʣʷʝʪʩʷ ʟʘʢʦʥʦʤʝʨʥʦʡ. 

ʈʘʩʩʤʦʪʨʠʤ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʥʘ ʢʦʪʦʨʳʭ ʚʝʜʸʪʩʷ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʡ 

ʤʦʥʠʪʦʨʠʥʛ: 

1. ɻʦʨʦʜ ʅʝʬʪʝʢʘʤʩʢ (ɸʨʣʘʥʩʢʦʝ ʥʝʬʪʷʥʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ). 

ʈʘʟʨʘʙʦʪʢʘ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʚ 1958 ʛʦʜʫ, ʨʘʩʧʦʣʦʞʝʥʦ ʥʘ ʙʝʨʝʛʫ ʨʝʢʠ ʂʘʤʳ, ʚ 

ʩʝʚʝʨʦ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʈɹ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 

ɺʦʣʛʦ ʋʨʘʣʴʩʢʦʡ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʡ ʧʨʦʚʠʥʮʠʠ, ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʢʨʫʧʥʳʤ 

ʤʝʩʪʦʨʦʞʜʝʥʠʝʤ ʚ ʈɹ, ʙʳʣʦ ʦʪʢʨʳʪʦ ʚ 1955 ʛʦʜʫ. ʈʘʩʧʦʣʦʞʝʥʦ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʂʨʘʩʥʦʢʘʤʩʢʦʛʦ ʠ ɼʶʨʪʶʣʠʥʩʢʦʛʦ ʨʘʡʦʥʦʚ ʈɹ ʠ ʯʘʩʪʠʯʥʦ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʋʜʤʫʨʪʠʠ. ʇʨʦʪʷʞʝʥʥʦʩʪʴ ʙʦʣʝʝ 100 ʢʤ, ʧʨʠ ʰʠʨʠʥʝ ʜʦ 25 ʢʤ, 

ʧʨʠʫʨʦʯʝʥʦ ʢ ʙʨʘʭʠʘʥʪʠʢʣʠʥʘʣʴʥʦʡ ʩʢʣʘʜʢʝ ʧʣʘʪʬʦʨʤʝʥʥʦʛʦ ʪʠʧʘ, 

ʚʳʪʷʥʫʪʦʡ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʩ ʉʝʚʝʨʦ-ɿʘʧʘʜʘ ʥʘ ʖʛʦ-ɺʦʩʪʦʢ ʠ ʩʣʦʞʝʥʥʦʡ 

ʧʦʨʦʜʘʤʠ ʧʘʣʝʦʟʦʷ. 

ʈʘʟʚʝʜʘʥʥʳʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʟʘʧʘʩʳ ʥʝʬʪʠ ʜʘʥʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʩʦʩʪʘʚʣʷʣʠ ʙʦʣʝʝ 1 ʤʣʨʜ. ʪʦʥʥ. ʅʝʬʪʝʥʦʩʥʳʝ ʪʦʣʱʠ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʧʝʩʯʘʥʠʢʘʤʠ ʪʝʨʨʠʛʝʥʥʦʡ ʪʦʣʱʠ ʥʠʞʥʝʛʦ ʢʘʨʙʦʥʘ (ʊʊʅʂ), ʢʘʨʙʦʥʘʪʥʳʤʠ 

ʦʪʣʦʞʝʥʠʷʤʠ ʥʠʞʥʝʛʦ (ʪʫʨʥʝʡʩʢʦʛʦ), ʩʨʝʜʥʝʛʦ (ʤʦʩʢʦʚʩʢʦʛʦ) ʷʨʫʩʦʚ. 

ʄʝʩʪʦʨʦʞʜʝʥʠʝ ʦʪʣʠʯʘʝʪʩʷ ʨʷʜʦʤ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ [8]. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʚʚʝʜʝʥʦ ʚ ʨʘʟʨʘʙʦʪʢʫ ʚ 1958 ʛʦʜʫ ʢ 

ʤʦʥʠʪʦʨʠʥʛʫ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠʩʪʫʧʠʣʠ ʪʦʣʴʢʦ ʚ 2007 ʛʦʜʫ, 

ʯʝʨʝʟ 49 ʣʝʪ, ʪ.ʝ. ʧʦʯʪʠ ʯʪʦ ʯʝʨʝʟ ʧʦʣʚʝʢʘ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʊʘʪʘʨʩʪʘʥʘ, ʛʜʝ 

ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʦʪʢʨʳʪʠʝʤ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ ʝʛʦ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʤ 

ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʩʦʩʪʘʚʣʷʝʪ 1-3 ʛʦʜʘ. ɿʘʤʝʪʠʤ, ʯʪʦ ɸʨʣʘʥʩʢʠʡ ɻɼʇ ʥʘʭʦʜʠʪʩʷ 

ʚ 7 ʢʤ ʚʦʩʪʦʯʥʝʝ ʦʪ ʛ. ɸʛʠʜʝʣʴ (ɹʘɸhʕʉ) (ʈʠʩʫʥʦʢ 1.1). 

¶ 1-ʷ ʵʧʦʭʘ ʤʦʥʠʪʦʨʠʥʛʘ 2007 ʛʦʜ. ʈʝʘʣʠʟʦʚʘʥʦ 2 ʮʠʢʣʘ (ʚʝʩʥʦʡ ʠ 

ʦʩʝʥʴʶ). 

¶ 2-ʷ ʵʧʦʭʘ ʤʦʥʠʪʦʨʠʥʛʘ 2008 ʛʦʜ. ʈʝʘʣʠʟʦʚʘʥʦ 2 ʮʠʢʣʘ (ʚʝʩʥʦʡ ʠ 

ʦʩʝʥʴʶ). 
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¶ ʉ 3-ʡ ʧʦ 9-ʶ ʵʧʦʭʠ ʤʦʥʠʪʦʨʠʥʛʘ (2012-2018ʛʛ.) ʧʨʦʚʦʜʠʣʦʩʴ ʧʦ 

ʦʜʥʦʤʫ ʮʠʢʣʫ ʚ ʛʦʜ, ʪ.ʝ. 6 ʵʧʦʭ. 

2. ɻʦʨʦʜ ʊʫʡʤʘʟʳ (ʊʫʡʤʘʟʠʥʩʢʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʥʝʬʪʠ). 

ʊʫʡʤʘʟʠʥʩʢʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʨʘʩʧʦʣʦʞʝʥʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʊʫʡʤʘʟʠʥʩʢʦʛʦ 

ʨʘʡʦʥʘ ʈʝʩʧʫʙʣʠʢʠ ɹʘʰʢʦʨʪʦʩʪʘʥ, ʠ ɹʘʚʣʠʥʩʢʦʛʦ, ʖʪʘʟʠʥʩʢʦʛʦ ʨʘʡʦʥʦʚ 

ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ, ʚʙʣʠʟʠ ʛ. ʊʫʡʤʘʟʳ. ʄʝʩʪʦʨʦʞʜʝʥʠʝ ʧʨʠʫʨʦʯʝʥʦ ʢ 

ɺʦʣʛʦ-ʋʨʘʣʴʩʢʦʡ ʥʝʬʪʝʛʘʟʘʦʥʦʩʥʦʡ ʧʨʦʚʠʥʮʠʠ, ʠ ʙʳʣʦ ʦʪʢʨʳʪʦ ʚ 1937 ʛʦʜʫ. 

ʄʝʩʪʦʨʦʞʜʝʥʠʝ ʚʳʜʝʣʷʝʪʩʷ ʩʚʦʝʦʙʨʘʟʠʝʤ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ: 

ʦʛʨʦʤʥʳʝ ʧʣʦʱʘʜʠ, ʤʘʩʩʠʚʥʳʝ ʚʦʜʦʥʝʬʪʷʥʳʝ ʟʦʥʳ, ʧʦʣʦʛʠʝ ʢʨʳʣʴʷ 

ʩʪʨʫʢʪʫʨʳ, ʫʧʨʫʛʦʚʦʜʦʥʘʧʦʨʥʳʡ ʨʝʞʠʤ ʜʝʚʦʥʩʢʠʭ ʟʘʣʝʞʝʡ, ʯʪʦ ʧʦʩʣʫʞʠʣʦ 

ʦʩʥʦʚʦʡ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʥʦʚʳʭ, ʜʦ ʵʪʦʛʦ ʥʝʠʟʚʝʩʪʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

ʧʣʘʪʬʦʨʤʝʥʥʦʛʦ ʪʠʧʘ. 

ʊʫʡʤʘʟʠʥʩʢʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʥʝʬʪʠ ʩ ʦʪʢʨʳʪʠʝʤ ʜʝʚʦʥʩʢʠʭ ʧʣʘʩʪʦʚ 

ʚʦʰʣʦ ʚ 5 ʫʥʠʢʘʣʴʥʳʭ, ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʢʨʫʧʥʳʭ ʧʦ ʟʘʧʘʩʘʤ ʥʝʬʪʠ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʤʠʨʘ.  

ɺ 1948 ʛʦʜʫ ʚʧʝʨʚʳʝ ʚ ʠʩʪʦʨʠʠ ʩʪʨʘʥʳ ʙʳʣʦ ʧʨʠʤʝʥʝʥʦ ʟʘʢʦʥʪʫʨʥʦʝ 

ʟʘʚʦʜʥʝʥʠʝ ʧʣʘʩʪʦʚ. ʋʥʠʢʘʣʴʥʦʩʪʴ ʜʘʥʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʚ ʪʦʤ, ʯʪʦ 

ʚʧʝʨʚʳʝ ʚ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʝ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʨʘʟʨʘʙʦʪʢʘ ʩ ʧʦʜʜʝʦʞʘʥʠʝʤ 

ʧʣʘʩʪʦʚʦʛʦ ʜʘʚʣʝʥʠʷ ʩʦʯʝʪʘʥʠʝʤ, ʟʘʢʦʥʪʫʨʥʦʛʦ, ʧʨʠʢʦʥʪʫʨʥʦʛʦ, 

ʚʥʫʪʨʠʢʦʥʪʫʨʥʦʛʦ ʠ ʦʯʘʛʦʚʦʛʦ ʟʘʚʦʜʥʝʥʠʷ ʧʣʘʩʪʦʚ. ʉ ʧʨʠʤʝʥʝʥʝʤ ʜʘʥʥʳʭ 

ʤʝʪʦʜʦʚ, ʦʩʥʦʚʥʘʷ ʤʘʩʩʘ ʥʝʬʪʠ ʙʳʣʘ ʜʦʙʳʪʘ ʟʘ 20 ʣʝʪ ʵʢʩʧʣʫʘʪʘʮʠʠ.  

ʀʟ ʜʝʚʦʥʩʢʠʭ ʧʣʘʩʪʦʚ ʙʳʣʦ ʠʟʚʣʝʯʝʥʦ ʥʝʬʪʠ ʚ 2 ʨʘʟʘ ʙʦʣʴʰʝ, ʯʝʤ 

ʫʜʘʣʦʩʴ ʙʳ ʜʦʙʳʪʴ ʦʙʳʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ʙʝʟ ʟʘʢʘʯʢʠ ʚʦʜʳ. 

ʅʘ ʤʝʩʪʦʨʦʞʝʥʠʠ ʚ 1956 ʛʦʜʫ ʚ ʧʨʦʤʳʩʣʦʚʳʭ ʫʩʣʦʚʠʷʭ ʚʧʝʨʚʳʝ ʚ 

ʩʪʨʘʥʝ ʙʳʣʦ ʦʩʚʦʝʥʦ ʛʣʫʙʦʢʦʝ ʦʙʝʩʩʦʣʠʚʘʥʠʝ ʥʝʬʪʠ, ʘ ʪʘʢʞʝ ʧʦʜʛʦʪʦʚʣʝʥʘ 

ʧʝʨʚʘʷ ʥʝʬʪʴ ʵʢʩʧʦʨʪʥʦʡ ʢʦʥʜʠʮʠʠ.  

ɺ ʘʧʨʝʣʝ 1983 ʛ. ʥʘ ʊʫʡʤʘʟʠʥʩʢʦʤ ʤʝʪʦʨʦʞʜʝʥʠʠ ʙʳʣʘ ʜʦʙʳʪʘ 300 

ʤʠʣʣʠʦʥʥʘʷ ʪʦʥʥʘ ʥʝʬʪʠ. 

ɺ 1989 ʛʦʜʫ ʙʳʣʘ ʩʦʟʜʘʥʘ ʩʣʫʞʙʘ ʧʦ ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ɺ ʩʚʷʟʠ ʫʤʝʥʴʰʝʥʠʝʤ ʦʙʲʝʤʦʚ ʜʦʙʳʯʠ ʥʝʬʪʠ, ʩ ʥʘʯʘʣʘ 1990 ʛʦʜʦʚ, 
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ʥʘʯʘʪʘ ʢʦʤʧʣʝʩʢʥʘʷ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʩʠʩʪʝʤʳ ʩʙʦʨʘ, ʩʠʩʪʝʤʳ ʇʇɼ ʠ 

ʧʦʜʛʦʪʦʚʢʠ ʥʝʬʪʠ. 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚ ʅɻɼʋ çʊʫʡʤʘʟʳʥʝʬʪʴè ʨʘʙʦʪʘʝʪ 4 ʮʝʭʘ ʜʦʙʳʯʠ 

ʥʝʬʪʠ ʠ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ, ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʡ ʬʦʥʜ ʥʝʬʪʷʥʳʭ ʩʢʚʘʞʠʥ 

ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ 1500 ʝʜʠʥʠʮ, ʧʣʘʥʦʚʘʷ ʜʦʙʳʯʘ 

ʇʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 2004 ʛʦʜ ʚ ʅɻɼʋ çʊʫʡʤʘʟʘʥʝʬʪʴè ʨʘʙʦʪʘʶʪ ʯʝʪʳʨʝ 

ʮʝʭʘ ʜʦʙʳʯʠ ʥʝʬʪʠ ʠ ʛʘʟʘ, ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʡ ʬʦʥʜ ʥʝʬʪʷʥʳʭ ʩʢʚʘʞʠʥ 

ʩʦʩʪʘʚʣʷʝʪ 1494 ʝʜʠʥʠʮʳ, ʧʨʠ ʧʣʘʥʦʚʦʡ ʜʦʙʳʯʝ ʥʝʬʪʠ 900 ʪʳʩ. ʪʦʥʥ ʚ ʛʦʜ. 

ʄʝʩʪʦʨʦʞʜʝʥʠʝ ʥʘʭʦʜʠʪʩʷ ʚ ʟʘʢʣʶʯʠʪʝʣʴʥʦʡ ʩʪʘʜʠʠ ʦʩʚʦʝʥʠʷ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɹʠʟʥʝʩ ʧʣʘʥʦʤ ʥʘ 2014 ʛ. ʆɸʆ ɸʅʂ çɹʘʰʥʝʬʪʴè 

ʟʘʧʨʦʝʢʪʠʨʦʚʘʣʘ ʩʦʟʜʘʥʠʝ ɻɼʇ ʥʘ ʊʫʡʤʘʟʠʥʩʢʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ, ʢʦʪʦʨʳʡ ʠ 

ʙʳʣ ʨʝʘʣʠʟʦʚʘʥ ʪ.ʝ. ʩ ʤʦʤʝʥʪʘ ʦʪʢʨʳʪʠʷ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ ʥʘʯʘʣʘ 

ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʦʰʣʦ 77 ʣʝʪ. 

3. ɻʦʨʦʜ ʋʬʘ (ɹʣʦʭʠʥʩʢʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʥʝʬʪʠ). ɹʣʦʭʠʥʩʢʦʝ 

ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʥʘʭʦʜʠʪʩʷ ʚ 15 ʢʤ ʶʛʦ-ʚʦʩʪʦʯʥʝʝ ʛ. ʋʬʘ. ʉʦʛʣʘʩʥʦ ʣʦʢʘʣʴʥʦʡ 

ʩʭʝʤʝ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ɹʣʦʭʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

(ʈʠʩʫʥʦʢ 1.1) ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʟʦʥʳ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʛʦʨʦʜ ʋʬʘ ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ 708 ʢʚ.ʢʤ ʠ ʪʨʠ ʟʦʥʳ ʦʢʦʣʦ 70 ʢʚ. 

ʢʤ. ʶʛʦ-ʚʦʩʪʦʯʥʝʝ ʛ. ʋʬʳ. ʃʦʛʠʯʥʦ ʙʳʣʦ ʙʳ ʧʦʢʨʳʪʴ ʵʪʠ ʟʦʥʳ 

ʥʘʙʣʶʜʘʪʝʣʴʥʦʡ ʩʝʪʴʶ ʠ ʩʠʩʪʝʤʥʦ ʤʦʥʠʪʦʨʠʪʴ ʫʯʘʩʪʢʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ 

ʠʥʪʝʨʝʩ. ʆʜʥʘʢʦ ʬʘʢʪʳ ʧʦʢʘʟʳʚʘʶʪ ʦʙʨʘʪʥʳʡ ʨʝʟʫʣʴʪʘʪ. 

ʇʨʠ ʨʝʘʣʠʟʘʮʠʠ 1-ʡ ʵʧʦʭʠ (2013 ʛʦʜ) ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʩʣʝʜʫʶʱʠʝ 

ʦʙʲʸʤʳ ʨʘʙʦʪ ʧʦ ʟʘʢʣʘʜʢʝ ʮʝʥʪʨʦʚ: 

¶ ʪʠʧ 162 ʦʧ ï 8 ʧʫʥʢʪʦʚ ʜʣʷ ʧʣʘʥʦʚʦʡ ʦʧʦʨʥʦʡ ʜʝʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʝʪʠ; 

¶ ʪʠʧ 162 ʦʧ ï 25 ʧʫʥʢʪʦʚ ʜʣʷ ʚʳʩʦʪʥʦʡ ʦʧʦʨʥʦʡ ʜʝʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʝʪʠ; 

¶ 4 ʧʫʥʢʪʘ ʜʣʷ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʭ ʦʧʨʝʜʝʣʝʥʠʡ. 

¶ ʇʨʦʠʟʚʝʜʝʥʘ ʨʝʢʦʛʥʦʩʮʠʨʦʚʢʘ ʪʨʘʩʩʳ ʥʠʚʝʣʠʨʦʚʘʥʠʷ II ʛʦ ʢʣʘʩʩʘ 

14,27 ʧ.ʢʤ. 
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ɺ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ʠ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʤʦʤʝʥʪʘ ʨʘʙʦʪʳ 

ʧʨʠʦʩʪʘʥʦʚʣʝʥʳ. 

ʀʟ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʚʳʪʝʢʘʝʪ, ʯʪʦ ʥʘ 2-ʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ɸʨʣʘʥʩʢʦʤ 

ʠ ʊʫʡʤʘʟʠʥʩʢʦʤ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʉɼɿʂ ʥʘʯʘʣʠ ʯʝʨʝʟ 49 ʠ 77 ʣʝʪ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʘ ʥʘ 2-ʭ - ʛ. ɸʛʠʜʝʣʴ (ɹʘʰɸʕʉ) ʠ ʛ. ʋʬʘ (ɹʣʦʭʠʥʩʢʦʝ 

ʤʝʩʪʦʨʦʞʜʝʥʠʝ) ʧʨʠʦʩʪʘʥʦʚʣʝʥʳ ʩ ʤʦʤʝʥʪʘ ʨʘʟʨʘʙʦʪʢʠ, ʘ ʥʘ ʦʩʪʘʣʴʥʳʭ 187-ʠ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʥʝ ʥʘʯʠʥʘʣʠʩʴ ʚʦʚʩʝ. 

 

1.2 ʉʦʚʨʝʤʝʥʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʩʝʡʩʤʠʯʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ɹʘʰʢʠʨʠʠ 

 

ʇʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʩʪʘʥʮʠʠ ʨʘʩʰʠʨʠʣʠʩʴ ʚʦʟʤʦʞʥʦʩʪʠ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʪʝʨʨʠʪʦʨʠʠ ɹʘʰʢʠʨʠʠ ʠ ʝʸ ʦʢʨʝʩʪʥʦʩʪʷʭ. ɿʘ 

6 ʣʝʪ ʨʘʙʦʪʳ ʩʝʡʩʤʠʯʝʩʢʦʡ ʩʪʘʥʮʠʝʡ ʟʘʬʠʢʩʠʨʦʚʘʥ ʮʝʣʳʡ ʨʷʜ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʥʝʬʪʝʜʦʙʳʚʘʶʱʝʛʦ 

ʢʦʤʧʣʝʢʩʘ. ɺ [17] ʧʨʠʚʝʜʝʥʦ, ʯʪʦ ʚ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ ʟʘ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʡ 

ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ ʩ 2005 ʧʦ 2020 ʛʛ. ɻʉ ʈɸʅ ʙʳʣʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʠ 

ʦʧʨʝʜʝʣʝʥʳ ʧʘʨʘʤʝʪʨʳ ʜʣʷ 43 ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ (ʪʘʙʣʠʮʘ 1.1), ʥʝ ʩʯʠʪʘʷ 

ʚʟʨʳʚʦʚ ʠ ʛʦʨʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʫʜʘʨʦʚ. 

 

ʊʘʙʣʠʮʘ 1.1  ʉʝʡʩʤʠʯʝʩʢʠʝ ʩʦʙʳʪʠʷ, ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʝ ɻʉ ʈɸʅ  

ʩ 2005 ʧʦ 2020 ʛʛ 

ˉ ɼʘʪʘ ʄʝʩʪʦ 

ɺʨʝʤʷ 

ʚ 

ʵʧʠʮʝʥ

ʪʨʝ 

ʐʠʨ

ʦʪʘ 

ɼʦʣʛʦʪ

ʘ 

ɻʣʫʙʠʥ

ʘ, 

ʵʧʠʮʝʥʪ

ʨʘ, ʢʤ 

ʄʘʛʥ

ʠʪʫʜ

ʘ, ML 

ʉʪʘʥʮʠʠ, 

ʟʘʬʠʢʩʠʨʦʚʘ

ʚʰʠʝ 

ʩʦʙʳʪʠʝ 

1 
30.03. 

2005 

ʏʠʰʤʠʥʩʢ

ʠʡ ʨʘʡʦʥ 

(ʩ.ɸʨʦʚʦ) 

14:28:2

3 

54.34 

N 
55.35 E 4 2.1 ARU, PR3R 

2 
21.05. 

2007 

ʛ. 

ɼʶʨʪʶʣʠ 
1:52:31 

55.40 

N 
54.50 E - 3.6 

PR1R, PR3R, 

PR0R, PR2R 

3 
11.03. 

2011 
ʛ. ʄʝʣʝʫʟ 

23:15:0

7 

53.10 

N 
55.94 E 10 3.8 

ORR, OR2, 

OR3,PRl, PR3, 

PR4, KIZ, 

KAU, ARU 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 1.1 

4 
25.11. 

2011 
ʛ. ʄʝʣʝʫʟ 

16:41:2

2 

52.98 

N 
56.25 E 6 3.3 

SOKR, 

PR1,PR3, 

SVUR, PR2, 

PR4, ARU 

5 
08.04. 

2012 
ʛ. ʄʝʣʝʫʟ 

13:19:3

5 

52.99 

N 
56.31 E 11 3.3 

SOKR, PR1, 

PR3, PR2, 

PR4, ORR, 

ARU 

6 
05.09. 

2012 
ʛ. ʋʯʘʣʳ 

20:11:0

3 

54.31 

N 
59.43 E 1 3.0 

ARU, PRO, 

PR3, PR4, 

SOKR, SVUR, 

ORR, OR2 

7 
06.08. 

2013 
ʛ.ʋʬʘ - 

54.59 

N 
55.71 E - - BA1R 

8 
17.11.2

013 

ʏʠʰʤʠʥʩʢ

ʠʡ ʨʘʡʦʥ 

19:21:4

9 

54.57 

N 
55.69 E - 2.5 BA1R, ARU 

9 
17.03. 

2014 
ʩ. ʋʨʘʣʴʩʢ 

23:00:3

5 

54.18 

N 
59.00 E 5 3.1 

PR0R, PR1R, 

PR3R, PR4R, 

PR7R,S VUR , 

ARU,B A1R 

10 
20.05. 

2014 

ʏʠʰʤʠʥʩʢ

ʠʡ ʨʘʡʦʥ 

18:26:2

1 

54.58 

N 
55.70 E 4 2.8 BAIR, ARU 

11 
20.05. 

2014 

ʏʠʰʤʠʥʩʢ

ʠʡ ʨʘʡʦʥ 

18:27:5

2 

54.58 

N 
55.70 E 4 1.6 BAIR 

12 
01.09. 

2014 

ʏʠʰʤʠʥʩʢ

ʠʡ ʨʘʡʦʥ 

14:51:5

4 

54.57 

N 
55.68 E 20 2.8 

PR1R, PR3R, 

PR0R, ARU, 

KAUR, BAIR, 

PR4R, SVE 

13 
01.09. 

2014 

ʏʠʰʤʠʥʩʢ

ʠʡ ʨʘʡʦʥ 

21:00:4

8 

54.57 

N 
55.70 E 4 2.5 BAIR 

14 
03.09. 

2014 

ʏʠʰʤʠʥʩʢ

ʠʡ ʨʘʡʦʥ 
3:28:48 

54.58 

N 
55.69 E 4 2.4 BAIR 

15 
06.09. 

2014 

ʏʠʰʤʠʥʩʢ

ʠʡ ʨʘʡʦʥ 
2:12:10 

54.58 

N 
55.69 E 4 2.4 BAIR 

16 
01.11. 

2014 
ʛ. ʋʯʘʣʳ 

11:13:1

0 

54.45 

N 
59.53 E 1 2.5 

PR1R, PR3R, 

PR7R, ARU, 

KAUR, BAIR 

17 
08.06. 

2015 

ʏʠʰʤʠʥʩʢ

ʠʡ ʨʘʡʦʥ 

22:55:3

7 

54.56 

N 
55.68 E 20 3.0 

ARU, PR0R, 

BAIR, SVUR 

18 
24.01. 

2016 

ʏʠʰʤʠʥʩʢ

ʠʡ ʨʘʡʦʥ 
5:27:04 

54.78 

N 
54.94 E 20 2.6 

PR1R, PR3R, 

PR0R, 

ARU,KAUR, 

BA1R, PR4R, 

SVUR 

19 
03.04. 

2016 
ʛ. ʋʯʘʣʳ 

10:58:0

5 

54.18 

N 
59.01 E - 3.3 

PR0R, PR1R, 

PR3R, SVUR, 

PR4R, PR7R, 

BA1R, ARU, 

SVE 
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20 
04.09. 

2018 

ʏʝʣʷʙʠʥʩʢ

ʘʷ ʦʙʣ., ʛ. 

ʂʘʪʘʚ-

ʀʚʘʥʦʚʩʢ 

22:58:2

0 

54.81 

N 
57.90 E - 5.1 

ARU, BA1R, 

BELG, KIRV, 

OR3, ORR, 

PR1R, PR3R, 

PR4R, PR6R, 

PR7R, SVE, 

SVUR, TRC 

21 
04.09. 

2018 

ʏʝʣʷʙʠʥʩʢ

ʘʷ ʦʙʣ., ʛ. 

ʂʘʪʘʚ-

ʀʚʘʥʦʚʩʢ 

23:14:2

3 

54.90 

N 
57.96 E - 2.7 

ARU, BA1R, 

PR3R, SVE 

22 
04.09. 

2018 

ʏʝʣʷʙʠʥʩʢ

ʘʷ ʦʙʣ., ʛ. 

ʂʘʪʘʚ-

ʀʚʘʥʦʚʩʢ 

23:19:1

7 

54.60 

N 
58.24 E - 2.7 

ARU, BA1R, 

PR3R, SVE 

23 
04.09. 

2018 

ʏʝʣʷʙʠʥʩʢ

ʘ ̫ʦʙʣ., ʛ. 

ʂʘʪʘʚ-

ʀʚʘʥʦʚʩʢ 

23:37:5

5 

54.50 

N 
58.28 E - 3.4 

ARU, BA1R, 

PR1R, PR3R, 

SVE 

24 
04.09. 

2018 

ʏʝʣʷʙʠʥʩʢ

ʘʷ ʦʙʣ., ʛ. 

ʂʘʪʘʚ-

ʀʚʘʥʦʚʩʢ 

23:53:5

8 

54.63 

N 
58.25 E - 2.7 

ARU, BA1R, 

PR3R, SVE 

25 
05.09. 

2018 

ʏʝʣʷʙʠʥʩʢ

ʘʷ ʦʙʣ., ʛ. 

ʂʘʪʘʚ-

ʀʚʘʥʦʚʩʢ 

0:18:32 
54.68 

N 
58.24 E - 3.0 

ARU, BA1R, 

PR3R, SVE 

26 
05.09. 

2018 

ʏʝʣʷʙʠʥʩʢ

ʘʷ ʦʙʣ., ʛ. 

ʂʘʪʘʚ-

ʀʚʘʥʦʚʩʢ 

0:47:51 
54.61 

N 
58.35 E - 2.8 

ARU, BA1R, 

PR3R, SVE 

27 
05.09. 

2018 

ʏʝʣʷʙʠʥʩʢ

ʘʷ ʦʙʣ., ʛ. 

ʂʘʪʘʚ-

ʀʚʘʥʦʚʩʢ 

1:52:51 
54.75 

N 
58.14 E - 2.1 

ARU, BA1R, 

PR3R, SVE 

28 
05.09. 

2018 

ʏʝʣʷʙʠʥʩʢ

ʘʷ ʦʙʣ., ʛ. 

ʂʘʪʘʚ-

ʀʚʘʥʦʚʩʢ 

5:35:51 
54.73 

N 
58.10 E - 2.9 

ARU, BA1R, 

PR3R, SVE 

29 
05.09. 

2018 

ʏʝʣʷʙʠʥʩʢ

ʘʷ ʦʙʣ., ʛ. 

ʂʘʪʘʚ-

ʀʚʘʥʦʚʩʢ 

7:27:20 
54.90 

N 
57.97 E - 3.8 

ARU, PR1R, 

PR3R, PR4R, 

PR6R, SVE, 

SVUR 

30 
05.09. 

2018 

ʏʝʣʷʙʠʥʩʢ

ʘʷ ʦʙʣ., ʛ. 

ʂʘʪʘʚ-

ʀʚʘʥʦʚʩʢ 

13:22:1

9 

54.66 

N 
58.11 E - 2.0 

ARU, BA1R, 

PR3R, SVE 

31 
06.09. 

2018 

ʏʝʣʷʙʠʥʩʢ

ʘʷ ʦʙʣ., ʛ. 

ʂʘʪʘʚ-

ʀʚʘʥʦʚʩʢ 

1:14:41 
54.96 

N 
57.72 E - 2.1 

ARU, BA1R, 

PR3R, SVE 
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32 
07.09. 

2018 

ʏʝʣʷʙʠʥʩʢ

ʘʷ ʦʙʣ., ʛ. 

ʂʘʪʘʚ-

ʀʚʘʥʦʚʩʢ 

1:09:05 
54.73 

N 
58.10 E - 2.7 

BA1R, KI01, 

KI02, KI03, 

PR1R, PR7R, 

SVE 

33 
08.09. 

2018 

ʏʝʣʷʙʠʥʩʢ

ʘʷ ʦʙʣ., ʛ. 

ʂʘʪʘʚ-

ʀʚʘʥʦʚʩʢ 

12:21:5

4 

54.92 

N 
58.02 E - 3.1 

PR1R, PR3R, 

PR7R, SVE, 

SVUR 

34 
29.09. 

2018 

ʏʝʣʷʙʠʥʩʢ

ʘʷ ʦʙʣ., ʛ. 

ʂʘʪʘʚ-

ʀʚʘʥʦʚʩʢ 

9:06:52 
54.90 

N 
57.95 E - 4.1 

ARTI, BA1R, 

PR0R, PR1R, 

PR4R, PR6R, 

PR7R, SVE 

35 
29.09. 

2018 

ʏʝʣʷʙʠʥʩʢ

ʘʷ ʦʙʣ., ʛ. 

ʂʘʪʘʚ-

ʀʚʘʥʦʚʩʢ 

18:08:0

9 

54.99 

N 
57.73 E - 1.9 

ARTI, BA1R, 

PR3R, SVE 

36 
15.11. 

2018 

ʏʝʣʷʙʠʥʩʢ

ʘʷ ʦʙʣ., ʛ 

ʂʘʪʘʚ-

ʀʚʘʥʦʚʩʢ 

7:48:25 
54.74 

N 
58.12 E - 4.4 

ABKAR, 

ARTI, BA1R, 

KI04, KI05, 

KIRV, PR1R, 

PR3R, PR6R, 

PR7R, SVE, 

SVUR 

37 
27.11. 

2018 

ʏʝʣʷʙʠʥʩʢ

ʘʷ ʦʙʣ., ʛ 

ʂʘʪʘʚ-

ʀʚʘʥʦʚʩʢ 

0:54:22 
54.75 

N 
58.18 E - 1.9 

ARTI, BA1R, 

KI04, KI05, 

SVE 

38 
26.12. 

2018 

ʨʝʩʧ. 

ɹʘʰʢʦʨʪʦʩ

ʪʘʥ 

5:27:55 
54.61 

N 
59.61 E - 1.9 

ARTI, BA1R, 

KI04, KI05, 

SVE 

39 
13.01. 

2019 

ʏʝʣʷʙʠʥʩʢ

ʘʷ ʦʙʣ., ʛ. 

ʂʘʪʘʚ-

ʀʚʘʥʦʚʩʢ 

22:35:1

4 

54.75 

N 
58.08 E - 1.9 

ARTI, KAUR, 

KI04, KI05, 

KI06 

40 
14.01. 

2019 

ʏʝʣʷʙʠʥʩʢ

ʘʷ ʦʙʣ., ʛ. 

ʂʘʪʘʚ-

ʀʚʘʥʦʚʩʢ 

22:36:0

0 

54.74 

N 
58.08 E - 1.7 

ARTI, KAUR, 

KI04, KI05, 

KI06 

41 
21.01.2

019 

ʏʝʣʷʙʠʥʩʢ

ʘʷ ʦʙʣ., ʛ. 

ʂʘʪʘʚ-

ʀʚʘʥʦʚʩʢ 

6:40:26 
54.73 

N 
58.10 E - 1.6 

ARTI, KAUR, 

KI04, KI05 

42 
22.01. 

2019 

ʏʝʣʷʙʠʥʩʢ

ʘʷ ʦʙʣ., ʛ. 

ʂʘʪʘʚ-

ʀʚʘʥʦʚʩʢ 

9:28:22 
54.75 

N 
58.15 E - 1.8 

ARTI, BA1R, 

KI04, KI05 

43 
22.01. 

2019 

ʏʝʣʷʙʠʥʩʢ

ʘʷ ʦʙʣ., ʛ. 

ʂʘʪʘʚ-

ʀʚʘʥʦʚʩʢ 

9:30:41 
54.73 

N 
58.09 E - 1.6 

ARTI, BA1R, 

KI04, KI05 



24 

ʆʜʥʦ ʠʟ ʧʝʨʚʳʭ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦ ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʨʦʠʟʦʰʣʦ ʚ 2007 ʛ. ʚ ʨʘʡʦʥʝ ʛʦʨʦʜʘ ɼʶʨʪʶʣʠ ʩ ʣʦʢʘʣʴʥʦʡ 

ʤʘʛʥʠʪʫʜʦʡ ML=3.6. ʇʦʟʞʝ, ʚ 2011 ʠ 2012 ʛʛ. ʧʨʦʠʟʦʰʣʘ ʩʝʨʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 

ʚ ʨʘʡʦʥʝ ʛ. ʄʝʣʝʫʟ. ʅʘʠʙʦʣʝʝ ʩʠʣʴʥʦʝ ʠʟ ʥʠʭ ʩ ʣʦʢʘʣʴʥʦʡ ʤʘʛʥʠʪʫʜʦʡ ML=3.8 

ʚʳʟʚʘʣʦ ʙʦʣʴʰʦʡ ʦʙʱʝʩʪʚʝʥʥʳʡ ʨʝʟʦʥʘʥʩ ʠ ʪʨʝʚʦʛʫ ʥʘʩʝʣʝʥʠʷ.  

ʇʦ ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʚ ʪʘʙʣʠʮʝ 1.1 ʜʘʥʥʳʤ ʚʠʜʥʦ, ʯʪʦ ʟʘ ʧʦʩʣʝʜʥʠʝ 5 

ʣʝʪ ʫʚʝʣʠʯʠʣʦʩʴ ʯʠʩʣʦ ʬʠʢʩʘʮʠʡ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ, ʚ ʦʩʥʦʚʥʦʤ 

ʣʦʢʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʧʦʩʝʣʢʘ ɸʨʦʚʦ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ 20 

ʢʤ ʦʪ ʛʦʨʦʜʘ ʋʬʘ. ʊʘʢ, 20 ʤʘʷ 2014 ʛ. ʚ 18:26:21 ʥʘ ʨʘʩʩʪʦʷʥʠʠ 5 ʢʤ ʢ ʶʛʦ-

ʟʘʧʘʜʫ ʦʪ ʩʝʡʩʤʦʩʪʘʥʮʠʠ BA1R ʙʳʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʩʝʡʩʤʠʯʝʩʢʦʝ ʩʦʙʳʪʠʝ ʩ 

ML=2.8, ʘ ʯʝʨʝʟ 1m31s (ʚ 18:27:52) ï ʝʛʦ ʘʬʪʝʨʰʦʢ ʩ ML=1.6. ʉ ʧʨʠʚʣʝʯʝʥʠʝʤ 

ʩʪʫʜʝʥʪʦʚ ɻʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ɹʘʰɻʋ ʙʳʣ ʧʨʦʠʟʚʝʜʝʥ ʦʧʨʦʩ 

ʥʘʩʝʣʝʥʠʷ ʠ ʩʙʦʨ ʤʘʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʜʘʥʥʳʭ (ʩʦʙʨʘʥʦ ʙʦʣʝʝ 70 ʘʥʢʝʪ ʚ 15 

ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ). ɺʩʝ ʧʦʣʫʯʝʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʙʳʣʠ ʧʝʨʝʜʘʥʳ ʚ ɻʉ ʈɸʅ. 

ʅʘ ʨʠʩʫʥʢʝ 1.2 ʧʨʝʜʩʪʘʚʣʝʥʘ ʣʠʥʝʘʤʝʥʪʥʘʷ ʤʦʜʝʣʴ ʟʦʥ ɺʆɿ 

ʩʦʚʤʝʱʝʥʥʘʷ ʩ ʢʘʨʪʦʡ ʤʘʢʨʦʩʝʡʩʤʠʯʝʩʢʦʛʦ ʧʦʣʷ ʜʣʷ ʩʦʙʳʪʠʷ 20.05.2014 

ML=2.8 ʠ ʵʧʠʮʝʥʪʨʘʤʠ ʚʩʝʭ ʩʦʙʳʪʠʡ, ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʧʦ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʤ 

ʜʘʥʥʳʤ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ 1.2 ʵʧʠʮʝʥʪʨʳ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʨʘʩʧʦʣʦʞʝʥʳ 

ʚʙʣʠʟʠ ʣʠʥʝʘʤʝʥʪʳ, ʧʨʦʭʦʜʷʱʝʡ ʚʜʦʣʴ ʨ. ɼʝʤʘ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʨʠʩʫʥʢʝ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʦʯʘʛʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ (ʟʦʥʳ ɺʆɿ).  

ʉʦʙʳʪʠʝ 20 ʤʘʷ, ʩʦʧʨʦʚʦʞʜʘʚʰʝʝʩʷ ʤʘʢʨʦʩʝʡʩʤʠʯʝʩʢʠʤʠ 

ʧʨʦʷʚʣʝʥʠʷʤʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ, ʢʘʢ ʠ ʜʨʫʛʠʝ, ʣʝʞʘʪ ʚ ʧʨʝʜʝʣʘʭ ɸʣʢʠʥʩʢʦʛʦ 

ʥʝʬʪʷʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ.  
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ʈʠʩʫʥʦʢ 1.2  ʃʠʥʝʘʤʝʥʪʥʘʷ ʤʦʜʝʣʴ ʟʦʥ ɺʆɿ, ʩʦʚʤʝʱʝʥʥʘʷ ʩ ʢʘʨʪʦʡ 

ʤʘʢʨʦʩʝʡʩʤʠʯʝʩʢʦʛʦ ʧʦʣʷ, ʜʣʷ ʩʦʙʳʪʠʷ 20.05.2014 ML=2.8 ʠ ʵʧʠʮʝʥʪʨʘʤʠ 

ʚʩʝʭ ʩʦʙʳʪʠʡ, ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʧʦ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʤ ʜʘʥʥʳʤ 

 

04 ʩʝʥʪʷʙʨʷ 2018 ʛʦʜʘ ʚ 22:58:15 UTC ʚ ʨʘʡʦʥʝ ʛʦʨʦʜʘ ʂʘʪʘʚ-ʀʚʘʥʦʚʩʢʘ 

(ʏʝʣʷʙʠʥʩʢʘʷ ʦʙʣʘʩʪʴ) ï 54.809 C.ʐ. 57.899 ɺ.ɼ., ʚ 140 ʢʤ ʚʦʩʪʦʯʥʝʝ ʛ. 

ʋʬ r ʧʨʦʠʟʦʰʣʦ ʩʠʣʴʥʝʡʰʝʝ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦ ʟʘʬʠʢʩʠʨʦʚʘʥʥʦʝ ʥʘ ʋʨʘʣʝ 

ʟʝʤʣʝʪʨʷʩʝʥʠʝ ʩ ʤʘʛʥʠʪʫʜʦʡ ML=5.4 (Mb=5.4). ʈʘʩʯʝʪʥʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʧʦʜʟʝʤʥʳʭ ʪʦʣʯʢʦʚ ʚ ʵʧʠʮʝʥʪʨʝ ʩʦʩʪʘʚʠʣʘ ʙʦʣʝʝ 6 ʙʘʣʣʦʚ ʧʦ ʰʢʘʣʝ ʄʉʂ-64. 

ɸʜʤʠʥʠʩʪʨʘʮʠʷ ʏʝʣʷʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʦʙʲʷʚʠʣʘ, ʚ ʂʘʪʘʚ-ʀʚʘʥʦʚʩʢʦʤ 

ʤʫʥʠʮʠʧʘʣʴʥʦʤ ʨʘʡʦʥʝ ʯʨʝʟʚʳʯʘʡʥʦʝ ʧʦʣʦʞʝʥʠʝ. ʇʦ ʚʩʝʤʫ ʛʦʨʦʜʫ ʤʝʩʪʥʳʝ 

ʞʠʪʝʣʠ ʦʱʫʱʘʣʠ ʩʠʣʴʥʫʶ ʪʨʷʩʢʫ ʠ ʜʨʦʞʴ, ʨʘʩʢʘʯʠʚʘʣʘʩʴ ʠ ʧʝʨʝʤʝʱʘʣʘʩʴ 

ʣʝʛʢʘʷ ʤʝʙʝʣʴ, ʧʘʜʘʣʠ ʨʘʟʣʠʯʥʳʝ ʧʨʝʜʤʝʪʳ ʩ ʧʦʣʦʢ, ʟʚʝʥʝʣʘ ʧʦʩʫʜʘ, ʚ 
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ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʧʘʜʘʣʠ ʟʝʨʢʘʣʘ, ʧʦʜʚʝʰʝʥʥʳʝ ʥʘ ʩʪʝʥʳ, ʣʶʜʠ ʚ ʧʘʥʠʢʝ 

ʚʳʙʝʛʘʣʠ ʥʘ ʫʣʠʮʫ.  

05 ʩʝʥʪʷʙʨʷ 2018 ʛʦʜʘ ʚ 07:27:05 ʚʧʝʨʚʳʝ ʚ ʠʩʪʦʨʠʠ ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʠʭ 

ʥʘʙʣʶʜʝʥʠʡ ʥʘ ʋʨʘʣʝ ʙʳʣ ʟʘʬʠʢʩʠʨʦʚʘʥ ʦʱʫʪʠʤʳʡ ʘʬʪʝʨʰʦʢ ʩ ML=3.9 

(Mb=4.2) (I0=4-5). 

ʇʦ ʜʘʥʥʳʤ ʩʪʘʥʮʠʡ ʋʨʘʣʴʩʢʦʡ ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʦʡ ʩʝʪʠ (ʢʨʘʩʥʳʝ ʪʦʯʢʠ 

ʥʘ ʨʠʩʫʥʢʝ 1.3) ʠ ʙʣʠʞʘʡʰʠʭ ʩʪʘʥʮʠʡ ʜʨʫʛʠʭ ʘʛʝʥʪʩʪʚ (ʯʝʨʥʳʝ ʪʦʯʢʠ) ʙʳʣʘ 

ʨʘʩʩʯʠʪʘʥʘ ʣʦʢʘʣʴʥʘʷ ʤʘʛʥʠʪʫʜʘ ï ML.  

 

 

ʈʠʩʫʥʦʢ 1.3  ʃʦʢʘʣʴʥʘʷ ʤʘʛʥʠʪʫʜʘ (ML) ʜʣʷ ʛʣʘʚʥʦʛʦ ʪʦʣʯʢʘ ʂʘʪʘʚ- 

ʀʚʘʥʦʚʩʢʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ, ʜʣʷ ʩʪʘʥʮʠʡ ʋʨʘʣʴʩʢʦʡ ʩʝʪʠ, ʙʣʠʞʘʡʰʝʡ ʦʪ 

ʵʧʠʮʝʥʪʨʘ ʷʚʣʷʝʪʩʷ ɹʘʰʢʠʨʩʢʘʷ ʩʝʡʩʤʠʯʝʩʢʘʷ ʩʪʘʥʮʠʷ (BA1R). ʅʘʠʙʦʣʝʝ 

ʫʜʘʣʝʥʥʳʤʠ ʦʪ ʵʧʠʮʝʥʪʨʘ ʥʘʩʝʣʝʥʥʳʤʠ ʧʫʥʢʪʘʤʠ, ʛʜʝ ʦʱʫʱʘʣʦʩʴ 

ʟʝʤʣʝʪʨʷʩʝʥʠʝ, ʩʪʘʣʠ ʛʦʨʦʜʘ ʇʝʨʤʴ ʠ ɽʢʘʪʝʨʠʥʙʫʨʛ, ʄʘʛʥʠʪʦʛʦʨʩʢ, 

ʏʝʣʷʙʠʥʩʢ, ʧʦʩʝʣʢʠ ʥʘ ʛʨʘʥʠʮʝ ʈɹ ʠ ʊʘʪʘʨʩʪʘʥ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʢʘʨʪʘ 

ʤʘʢʨʦʩʝʡʩʤʠʯʝʩʢʦʛʦ ʧʦʣʷ ʛʣʘʚʥʦʛʦ ʪʦʣʯʢʘ ʂʘʪʘʚ-ʀʚʘʥʦʚʩʢʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ 

(04.09.18 22:58:15 UTC) ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1.4. 
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ʈʠʩʫʥʦʢ 1.4  ʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʢʘʨʪʘ ʤʘʢʨʦʩʝʡʩʤʠʯʝʩʢʦʛʦ ʧʦʣʷ 

ʛʣʘʚʥʦʛʦ ʪʦʣʯʢʘ ʂʘʪʘʚ-ʀʚʘʥʦʚʩʢʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ 

 

ʅʘ ʨʠʩʫʥʢʘʭ 1.5 ʠ 1.6 ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʠʤʝʨʳ ʚʦʟʜʝʡʩʪʚʠʷ 

ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʥʘ ʟʜʘʥʠʷ ʠ ʩʦʦʨʫʞʝʥʠʷ ʚ ʵʧʠʮʝʥʪʨʘʣʴʥʦʡ ʟʦʥʝ. ɹʦʣʴʰʝ ʚʩʝʛʦ 

ʦʪ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʧʦʩʪʨʘʜʘʣ ʛ. ʂʘʪʘʚ-ʀʚʘʥʦʚʩʢ (ʈʠʩʫʥʦʢ 1.5). 
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ʈʠʩʫʥʦʢ 1.5  ʈʘʟʨʫʰʝʥʠʷ ʧʝʯʝʡ. ʏʘʩʪʥʳʡ ʩʝʢʪʦʨ ʛ. ʂʘʪʘʚ-ʀʚʘʥʦʚʩʢ 

 

ɺ ʯʘʩʪʥʳʭ ʜʦʤʘʭ (ʜʘʯʘʭ) ʩ ʧʝʯʥʳʤ ʦʪʦʧʣʝʥʠʝʤ ʟʘʬʠʢʩʠʨʦʚʘʥʳ 

ʧʦʚʨʝʞʜʝʥʠʷ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʧʝʯʝʡ, ʧʝʯʥʳʭ ʪʨʫʙ ʠ ʜʳʤʦʭʦʜʦʚ. ʊʘʢʞʝ, 

ʦʪʤʝʯʝʥʳ ʪʨʝʱʠʥʳ ʚ ʩʪʝʥʘʭ, ʦʪʢʘʣʳʚʘʥʠʷ ʢʫʩʢʦʚ ʰʪʫʢʘʪʫʨʢʠ. ɺ ʮʝʣʦʤ ʧʦ 

ʂʘʪʘʚ-ʀʚʘʥʦʚʩʢʦʤʫ ʤʫʥʠʮʠʧʘʣʴʥʦʤʫ ʨʘʡʦʥʫ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʦʢʦʣʦ 500 

ʦʙʨʘʱʝʥʠʡ ʟʘ ʢʦʤʧʝʥʩʘʮʠʝʡ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʫʱʝʨʙʘ ʦʪ ʟʝʤʣʝʪʨʷʩʝʥʠʷ. ʀʟ 

ʢʘʧʠʪʘʣʴʥʳʭ ʤʥʦʛʦʵʪʘʞʥʳʭ ʟʜʘʥʠʡ ʥʘʠʙʦʣʴʰʠʡ ʫʱʝʨʙ ʧʦʥʝʩʣʘ ʨʘʡʦʥʥʘʷ 

ʙʦʣʴʥʠʮʘ. ɺ ʥʝʡ ʦʪʤʝʯʝʥʳ ʩʝʢʫʱʠʝ ʪʨʝʱʠʥʳ, ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʦʪʢʦʣʳ 

ʰʪʫʢʘʪʫʨʢʠ, ʦʙʚʘʣʳ ʧʣʠʪʢʠ ʩʦ ʩʪʝʥ (ʈʠʩʫʥʦʢ 1.6). ɺʪʦʨʳʤ ʥʘʩʝʣʝʥʥʳʤ 

ʧʫʥʢʪʦʤ, ʛʜʝ ʦʪʤʝʯʘʣʠʩʴ ʧʦʚʨʝʞʜʝʥʠʷ ʧʝʯʥʳʭ ʩʠʩʪʝʤ ʦʪʦʧʣʝʥʠʷ, ʙʳʣ 

ʧʦʩʝʣʦʢ ʆʨʣʦʚʢʘ. ʉʠʣʴʥʳʡ ʘʬʪʝʨʰʦʢ (05.09.18 07:27:20 UTC), ʧʦʤʠʤʦ ʛ. 

ʂʘʪʘʚ-ʀʚʘʥʦʚʩʢ ʪʘʢ ʞʝ ʦʱʫʱʘʣʩʷ ʚ ʧʦʩʝʣʢʘʭ ʆʨʣʦʚʢʘ ʠ ɺʝʨʭ-ʂʘʪʘʚʢʘ, ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ ʜʦ 20 ʢʤ ʦʪ ʵʧʠʮʝʥʪʨʘ. 

ɺ ʪʝʯʝʥʠʝ ʩʫʪʦʢ ʧʦʩʣʝ ʛʣʘʚʥʦʛʦ ʪʦʣʯʢʘ ʚ ʵʧʠʮʝʥʪʨʘʣʴʥʦʡ ʟʦʥʝ 

ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʩʝʪʴ ʚʨʝʤʝʥʥʳʭ ʩʪʘʥʮʠʡ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʜʘʥʥʳʭ ʦʙ ʘʬʪʝʨʰʦʢʦʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʟʝʤʣʝʪʨʷʩʝʥʠʷ (ʈʠʩʫʥʦʢ 1.7ʘ). 
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ʈʠʩʫʥʦʢ 1.6  ʇʦʚʨʝʞʜʝʥʠʷ ʨʘʡʦʥʥʦʡ ʙʦʣʴʥʠʮʳ ʛ. ʂʘʪʘʚ-ʀʚʘʥʦʚʩʢ 
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                         ʘ)                                                                    ʙ)       

ʈʠʩʫʥʦʢ 1.7  ʂʘʨʪʘ ʘʬʪʝʨʰʦʢʦʚ (ʘ) ʠ ʛʨʘʬʠʢ ʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʷ (ʙ) ʚ   

ʪʝʯʝʥʠʠ ʧʝʨʚʳʭ ʪʨʝʭ ʩʫʪʦʢ ʧʦʩʣʝ ʦʩʥʦʚʥʦʛʦ ʪʦʣʯʢʘ 

 

ʋʨʦʚʝʥʴ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʜʣʷ ʩʪʘʥʮʠʡ ʋʨʘʣʴʩʢʦʡ ʩʝʪʠ ʚ 

ʵʧʠʮʝʥʪʨʘʣʴʥʦʡ ʟʦʥʝ ʜʘʥʥʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ MLÓ2.0, ʯʪʦ ʥʝ 

ʧʦʟʚʦʣʷʝʪ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʬʠʢʩʠʨʦʚʘʪʴ ʘʬʪʝʨʰʦʢʠ. ʅʘ ʨʠʩʫʥʢʝ 1.7ʙ 

ʧʨʝʜʩʪʘʚʣʝʥ ʛʨʘʬʠʢ ʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ ʪʨʝʭ ʩʫʪʦʢ. 

ʉʪʘʥʮʠʷʤʠ ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʝʪʠ ʚ ʧʝʨʚʳʝ ʩʫʪʢʠ ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 25 

ʘʬʪʝʨʰʦʢʦʚ, ʠʟ ʥʠʭ ʪʦʣʴʢʦ 13 ʙʦʣʝʝ ʯʝʤ 2 ʩʪʘʥʮʠʷʤʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʦʧʨʝʜʝʣʠʪʴ ʢʦʦʨʜʠʥʘʪʳ ʩʦʙʳʪʠʷ. ʉʝʪʴ ʠʟ ʚʨʝʤʝʥʥʳʭ ʩʪʘʥʮʠʡ, ʟʘ 

ʧʦʩʣʝʜʫʶʱʠʝ ʜʚʦʝ ʩʫʪʦʢ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʣʘ 76 ʘʬʪʝʨʰʦʢʦʚ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ 

ʤʘʛʥʠʪʫʜʘʤʠ ML ʦʪ 0.2. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʠʥʬʦʨʤʘʮʠʷ ʦ ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʘʩʪʠ 

ʩʣʘʙʳʭ (MLÒ2.0), ʧʨʦʠʟʦʰʝʜʰʠʭ ʚ ʪʝʯʝʥʠʠ ʧʝʨʚʳʭ ʩʫʪʦʢ ʧʦʩʣʝ 

ʟʝʤʣʝʪʨʷʩʝʥʠʷ, ʙʝʟʚʦʟʚʨʘʪʥʦ ʫʪʝʨʷʥʘ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʜʘʣʴʥʝʡʰʘʷ ʨʘʙʦʪʘ 

ʚʨʝʤʝʥʥʳʭ ʩʪʘʥʮʠʡ ʚ ʵʧʠʮʝʥʪʨʘʣʴʥʦʡ ʟʦʥʝ ʧʦʟʚʦʣʠʪ ʧʦʣʫʯʠʪʴ ʜʘʥʥʳʝ ʦ 

ʩʝʡʩʤʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ, ʥʝʜʦʩʪʫʧʥʳʝ ʧʨʠ ʤʦʥʠʪʦʨʠʥʛʝ ʩ ʨʝʛʠʦʥʘʣʴʥʳʭ 

ʨʘʩʩʪʦʷʥʠʡ.   

ɺ ʦʩʥʦʚʫ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʦʮʝʥʢʝ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʠ 

ʩʝʡʩʤʠʯʝʩʢʦʤʫ ʨʘʡʦʥʠʨʦʚʘʥʠʶ ʉʝʚʝʨʥʦʡ ɽʚʨʘʟʠʠ ʧʦʣʦʞʝʥʘ ʤʝʪʦʜʦʣʦʛʠʷ, 

ʙʘʟʠʨʫʶʱʘʷʩʷ ʥʘ ʩʦʟʜʘʥʠʠ ʜʚʫʭ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʩʝʡʩʤʦʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ 

(ʉɻɼ) ʤʦʜʝʣʝʡ  ʤʦʜʝʣʠ ʦʯʘʛʦʚʳʭ ʟʦʥ (ʄʆɿ) ʠ ʤʦʜʝʣʠ ʩʝʡʩʤʠʯʝʩʢʦʛʦ 

ʵʬʬʝʢʪʘ (ʄʉʕ). ʂʘʞʜʘʷ ʠʟ ʥʠʭ ʦʪʨʘʞʘʝʪ ʩʪʨʫʢʪʫʨʥʦ-ʜʠʥʘʤʠʯʝʩʢʦʝ ʝʜʠʥʩʪʚʦ 
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ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʠ ʚʝʨʦʷʪʥʦʩʪʥʳʡ ʭʘʨʘʢʪʝʨ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʚ ʥʝʡ 

ʩʝʡʩʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ [116]. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʦʮʝʥʢʠ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʠ ʩʝʡʩʤʠʯʝʩʢʦʤʫ 

ʨʘʡʦʥʠʨʦʚʘʥʠʶ ʙʘʟʠʨʫʶʪʩʷ ʥʘ ʩʦʟʜʘʥʠʠ ʤʦʜʝʣʠ ʟʦʥ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʯʘʛʦʚ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ (ʟʦʥʳ ɺʆɿ), ʧʨʝʜʣʦʞʝʥʥʦʡ ɺ.ʀ. ʋʣʦʤʦʚʳʤ [113-115]. ɺ 

ʤʦʜʝʣʠ, ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ: ʣʠʥʝʘʤʝʥʪʳ ï ʣʠʥʝʡʥʳʝ 

ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʟʝʤʥʦʡ ʢʦʨʳ ʠ ʣʠʪʦʩʬʝʨʳ ʨʘʟʥʦʛʦ ʨʘʥʛʘ, ʧʨʦʪʷʞʝʥʥʦʩʪʠ, 

ʛʣʫʙʠʥʳ ʠ ʚʦʟʨʘʩʪʘ ʟʘʣʦʞʝʥʠʷ; ʜʦʤʝʥʳ, ʩʧʣʦʰʴ ʧʦʢʨʳʚʘʶʱʠʝ ʚʩʶ 

ʪʝʨʨʠʪʦʨʠʶ, ʠ ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʨʘʩʩʝʷʥʥʦʡ (ʜʠʬʬʫʟʥʦʡ) ʩʝʡʩʤʠʯʥʦʩʪʴʶ; 

ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʦʯʘʛʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʫʢʘʟʳʚʘʶʱʠʝ ʥʘ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʝ 

ʫʯʘʩʪʢʠ (ʬʦʢʫʩʳ). 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʜʦʙʳʯʘ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʯʘʩʪʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʠʥʜʫʮʠʨʦʚʘʥʥʦʡ ʩʝʡʩʤʠʯʥʦʩʪʴʶ, ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʜʦʩʪʘʪʦʯʥʦ ʭʘʨʘʢʪʝʨʥʳʝ 

ʧʨʠʟʥʘʢʠ [1]. ʉʦʙʳʪʠʷ ʠʤʝʶʪ ʛʣʫʙʠʥʫ, ʩʦʧʦʩʪʘʚʠʤʫʶ ʩ ʛʣʫʙʠʥʦʡ 

ʦʪʨʘʙʘʪʳʚʘʝʤʦʡ ʟʘʣʝʞʠ; ʯʘʱʝ ʚʩʝʛʦ ʩʣʝʜʫʶʪ ʛʨʫʧʧʘʤʠ ʠʟ ʥʝʩʢʦʣʴʢʠʭ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʧʦʚʪʦʨʷʶʱʠʤʠʩʷ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʤʝʩʷʮʝʚ; ʠʤʝʶʪ 

ʩʭʦʞʠʝ ʚʦʣʥʦʚʳʝ ʬʦʨʤʳ ʟʘ ʩʯʝʪ ʙʣʠʟʦʩʪʠ ʠʩʪʦʯʥʠʢʦʚ; ʩʦʙʳʪʠʷ ʩ ʥʝʙʦʣʴʰʦʡ 

ʤʘʛʥʠʪʫʜʦʡ ʤʦʛʫʪ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʤʘʢʨʦʩʝʡʩʤʠʯʝʩʢʠʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ, 

ʣʦʢʘʣʠʟʦʚʘʥʥʳʤʠ ʥʘ ʥʝʙʦʣʴʰʦʡ ʪʝʨʨʠʪʦʨʠʠ (ʧʝʨʚʳʝ ʢʤ); ʧʦ ʩʚʦʝʡ ʬʦʨʤʝ 

ʩʝʡʩʤʠʯʝʩʢʠʝ ʟʘʧʠʩʠ ʩʭʦʜʥʳ ʩ ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʟʝʤʣʝʪʨʷʩʝʥʠʷʤʠ. 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʩʠʛʥʘʣʦʚ ʙʳʩʪʨʦ ʫʙʳʚʘʝʪ ʩ ʨʘʩʩʪʦʷʥʠʝʤ (ʧʝʨʚʳʝ ʜʝʩʷʪʢʠ 

ʢʠʣʦʤʝʪʨʦʚ). ɻʨʫʧʧʘ ʠʩʩʣʝʜʫʝʤʳʭ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ ʠʤʝʝʪ ʧʨʠʟʥʘʢʠ, 

ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʥʘʤ ʦʪʦʞʜʝʩʪʚʠʪʴ ʠʭ ʩ ʠʥʜʫʮʠʨʦʚʘʥʥʦʡ ʩʝʡʩʤʠʯʥʦʩʪʴʶ 

[16]. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʜʘʥʥʳʤʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤʠ ʚ ʪʘʙʣʠʮʝ 1.1 

ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʩ ʤʘʛʥʠʪʫʜʦʡ ʦʪ 1,6 ʜʦ 2,5 ʙʘʣʣʦʚ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʪʦʣʴʢʦ 

ɹʘʰʢʠʨʩʢʦʡ ʩʝʡʩʤʠʯʝʩʢʦʡ ʩʪʘʥʮʠʝʡ (BAIR)è, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʚʝʣʠʯʝʥʠʷ ʛʨʫʧʧʠʨʦʚʢʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʈɹ. 

ʋʢʘʟʘʥʥʳʝ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ c ʤʘʛʥʠʪʫʜʦʡ MLÒ3 ʥʦʩʷʪ 
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ʢʘʢ ʪʝʢʪʦʥʠʯʝʩʢʠʡ, ʪʘʢ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʡ ʭʘʨʘʢʪʝʨ [82]. ɺ ʧʦʣʴʟʫ ʧʦʩʣʝʜʥʝʛʦ 

ʚʳʩʪʫʧʘʝʪ ʮʝʣʳʡ ʨʷʜ ʧʘʨʘʤʝʪʨʦʚ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʥʘʚʝʜʝʥʥʳʭ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ: ʩʦʙʳʪʠʷ ʠʤʝʶʪ ʛʣʫʙʠʥʫ ʦʯʘʛʦʚ, ʩʦʧʦʩʪʘʚʠʤʫʶ ʩ ʛʣʫʙʠʥʦʡ 

ʦʪʨʘʙʘʪʳʚʘʝʤʦʡ ʟʘʣʝʞʠ ʠ ʧʝʨʠʦʜʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ. 

 

1.3 ʉʦʟʜʘʥʠʝ ʩʝʡʩʤʠʯʝʩʢʦʡ ʩʪʘʥʮʠʠ çɹʘʰʢʦʨʪʦʩʪʘʥ-1è 

 

ʀʩʪʦʨʠʯʝʩʢʠ ʩʣʦʞʠʣʦʩʴ, ʯʪʦ ʠʩʩʣʝʜʫʝʤʘʷ ʪʝʨʨʠʪʦʨʠʷ ʚ ʦʪʥʦʰʝʥʠʠ 

ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʤʝʪʦʜʘ ʨʝʛʠʩʪʨʘʮʠʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ ʧʦʤʦʱʴʶ ʚʳʩʦʢʦʪʦʯʥʳʭ 

ʧʦʩʪʦʷʥʥʦ ʜʝʡʩʪʚʫʶʱʠʭ ʩʪʘʮʠʦʥʘʨʥʳʭ ʩʝʡʩʤʦʩʪʘʥʮʠʡ, ʬʘʢʪʠʯʝʩʢʠ ʷʚʣʷʣʘʩʴ 

çʙʝʣʳʤ ʧʷʪʥʦʤè (ʈʠʩʫʥʦʢ 1.8).  

 

 

ʈʠʩʫʥʦʢ 1.8 ï ʋʨʘʣʴʩʢʘʷ ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʘʷ ʩʝʪʴ 
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ɺʧʣʦʪʴ ʜʦ 2013 ʛ. ʩʝʡʩʤʠʯʥʦʩʪʴ ʤʦʞʥʦ ʙʳʣʦ ʠʩʩʣʝʜʦʚʘʪʴ ʪʦʣʴʢʦ 

ʩʪʘʥʮʠʷʤʠ ʩʦʩʝʜʥʠʭ ʨʝʛʠʦʥʦʚ: ʩ ʟʘʧʘʜʘ - ʈʝʩʧʫʙʣʠʢʘ ʊʘʪʘʨʩʪʘʥ, ʩ ʩʝʚʝʨʘ ï 

ʇʝʨʤʩʢʠʡ ʢʨʘʡ, ʩ ʚʦʩʪʦʢʘ ï ʉʚʝʨʜʣʦʚʩʢʘʷ ʠ ʩ ʶʛʘ ʆʨʝʥʙʫʨʛʩʢʘʷ ʦʙʣʘʩʪʝʡ 

[47]. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʥʘʙʣʶʜʝʥʠʡ 

ʋʨʘʣʴʩʢʦʡ ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʦʡ ʩʝʪʴʶ ʟʘ ʧʦʩʣʝʜʥʠʝ ʯʝʪʳʨʥʘʜʮʘʪʴ ʣʝʪ ʚ 

ɹʘʰʢʠʨʠʠ ʙʳʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʥʝʩʢʦʣʴʢʦ ʢʨʫʧʥʳʭ (ML²3) ʩʝʡʩʤʠʯʝʩʢʠʭ 

ʩʦʙʳʪʠʡ ʨʘʟʣʠʯʥʦʡ ʧʨʠʨʦʜʳ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ 1.9, ʚ ʨʝʛʠʩʪʨʘʮʠʦʥʥʳʭ 

ʚʦʟʤʦʞʥʦʩʪʷʭ ʩʫʱʝʩʪʚʦʚʘʣ ʧʨʦʧʫʩʢ, ʦʭʚʘʪʳʚʘʶʱʠʡ ʬʘʢʪʠʯʝʩʢʠ ʧʦʣʦʚʠʥʫ 

ʧʣʦʱʘʜʠ [16].  

 

 

ʈʠʩʫʥʦʢ 1.9 ï ʉʝʡʩʤʠʯʝʩʢʠʝ ʩʦʙʳʪʠ ̫ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʟʘ 2005ï2019 ʛʛ 
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ʋʢʘʟʘʥʥʳʝ ʩʦʙʳʪʠʷ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦ ʥʘ ʙʦʣʴʰʠʭ 

(ʜʣʷ ʨʝʛʠʦʥʘ) ʵʧʠʮʝʥʪʨʘʣʴʥʳʭ ʨʘʩʩʪʦʷʥʠʷʭ ʠ, ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ, ʥʘ ʧʨʝʜʝʣʘʭ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʦʡ ʩʝʪʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʥʘʣʠʯʠʝ ʭʦʪʷ ʙʳ 

ʦʜʥʦʡ ʩʝʡʩʤʠʯʝʩʢʦʡ ʩʪʘʥʮʠʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɹʘʰʢʠʨʠʠ, ʜʣʷ ʢʦʥʪʨʦʣʷ 

ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʠ ʧʦʣʫʯʝʥʠʷ ʙʦʣʝʝ ʧʦʣʥʳʭ ʩʚʝʜʝʥʠʡ ï ʙʳʣʦ 

ʥʘʩʪʦʷʪʝʣʴʥʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ. ʏʪʦ ʥʘʛʣʷʜʥʦ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʥʦ ʚ 

ʪʘʙʣʠʮʝ 1.1 ʠ ʥʘ ʨʠʩʫʥʢʝ 1.8ʙ, ʪ.ʢ. ʥʝʢʦʪʦʨʳʝ ʩʝʡʩʤʦʩʦʙʳʪʠʷ ʜʦ 3 ʙʘʣʣʦʚ 

ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʪʦʣʴʢʦ ʚ ʨʘʜʠʫʩʝ 70 ʢʠʣʦʤʝʪʨʦʚ (ʩʤ. ʪʘʙʣʠʮʫ 1.1 

ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ 7,11,13,14,15). ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠʥʮʠʧʠʘʣʴʥʳʤ ʤʦʤʝʥʪʦʤ 

ʧʨʠ ʥʘʣʠʯʠʠ ʤʝʩʪʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ, 

ʷʚʣʷʝʪʩʷ ʥʝʜʦʧʫʱʝʥʠʝ ʧʘʥʠʢʠ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ ʠ ʫʩʪʨʘʥʝʥʠʷ çʧʦʯʚʳè ʜʣʷ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʩʣʫʭʦʚ ʦ ʧʨʠʯʠʥʘʭ ʩʦʪʨʷʩʝʥʠʡ ʩ ʦʧʦʨʦʡ ʥʘ 

ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʦʧʦʚʝʱʝʥʠʝ ʦ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʦʙʳʪʠʷʭ ʦʨʛʘʥʦʚ ʤʝʩʪʥʦʛʦ 

ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ, ʩʪʨʫʢʪʫʨ ɻʆ ʠ ʏʉ. 

ɺ 2013 ʛ. ʚʦʧʨʦʩ ʦʙ ʦʪʢʨʳʪʠʠ ʧʝʨʚʦʡ ʩʝʡʩʤʠʯʝʩʢʦʡ ʩʪʘʥʮʠʠ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʈɹ ʧʝʨʝʰʝʣ ʚ ʧʨʘʢʪʠʯʝʩʢʫʶ ʧʣʦʩʢʦʩʪʴ. ɺʧʝʨʚʳʝ ʚ ʈʦʩʩʠʠ ʢ 

ʨʘʙʦʪʘʤ ʧʦ ʦʙʫʩʪʨʦʡʩʪʚʫ ʩʝʡʩʤʠʯʝʩʢʦʡ ʩʪʘʥʮʠʠ ʫʜʘʣʦʩʴ ʧʨʠʚʣʝʯʴ ʯʘʩʪʥʫʶ 

ʦʨʛʘʥʠʟʘʮʠʶ ï ʆʆʆ çʂʘʨʪʦʛʨʘʬʠʷè (ʛ. ʋʬʘ), ʪʘʢʞʝ ʥʝʦʮʝʥʠʤʫʶ ʧʦʤʦʱʴ ʚ 

ʧʨʦʚʝʜʝʥʠʠ ʚʩʝʛʦ ʢʦʤʧʣʝʢʩʘ ʨʘʙʦʪ ʦʢʘʟʘʣ ʀʥʥʦʚʘʮʠʦʥʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ 

ʮʝʥʪʨ ʢʦʩʤʠʯʝʩʢʠʭ ʫʩʣʫʛ (ʀʆ ʎʂʋ) ɹʘʰɻʋ. ʇʦ ʩʦʛʣʘʩʦʚʘʥʠʶ ʩ ɻʉ ʈɸʅ 

ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʩʝʡʩʤʠʯʝʩʢʘʷ ʩʪʘʥʮʠʷ, ʢʨʦʤʝ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʦʛʦ 

ʩʦʜʝʨʞʘʥʠʷ, ʜʦʣʞʥʘ ʥʘʭʦʜʠʪʴʩʷ ʚ ʨʘʜʠʫʩʝ ʜʦ 30 ʢʤ ʦʪ ʛ. ʋʬʘ ʠ ʫʜʦʚʣʝʪʚʦʨʷʪʴ 

ʩʣʝʜʫʶʱʠʤ ʢʨʠʪʝʨʠʷʤ: 

- ʧʦʣʥʘʷ ʩʦʭʨʘʥʥʦʩʪʴ ʧʦʤʝʱʝʥʠʷ; 

- ʥʘʣʠʯʠʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ; 

- ʥʘʣʠʯʠʝ ʪʝʣʝʬʦʥʥʦʡ ʣʠʥʠʠ, ʣʠʙʦ ʢʘʥʘʣʘ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʧʦ 

GPRS\EDGE; 

- ʥʘʣʠʯʠʝ ʧʦʜʲʝʟʜʥʳʭ ʧʫʪʝʡ ʜʣʷ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ. 
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1.4 ʂʦʥʮʝʧʮʠʷ ʢʦʤʧʣʝʢʩʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʉɼɿʂ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ɿɻʈ 

 

ʀʩʭʦʜʷ ʠʟ ʨʝʘʣʴʥʦ ʩʣʦʞʠʚʰʝʡʩʷ ʦʙʩʪʘʥʦʚʢʠ ʠ ʫʯʠʪʳʚʘʷ çʇʣʘʥ ʚʚʦʜʘ 

ʘʪʦʤʥʳʭ ʙʣʦʢʦʚ ʥʘ ʧʝʨʩʧʝʢʪʠʚʫ ʜʦ 2030 ʛʦʜʘè ʠ çɻʝʥʝʨʘʣʴʥʫʶ ʩʭʝʤʫ 

ʨʘʟʤʝʱʝʥʠʷ ʦʙʲʝʢʪʦʚ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʠ ʈʦʩʩʠʠ ʜʦ 2020 ʛʦʜʘ ʩ ʫʯʝʪʦʤ 

ʧʝʨʩʧʝʢʪʠʚʳ ʜʦ 2030è, ʦʜʦʙʨʝʥʥʘʷ ʇʨʘʚʠʪʝʣʴʩʪʚʦʤ ʈʌ ʦʪ 03.06.2010 ʛ. ʪ.ʝ. 

ʚʦʟʦʙʥʦʚʣʝʥʠʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ɹʘʰʢʠʨʩʢʦʡ ɸʕʉ ʠ, ʨʘʩʧʦʣʘʛʘʷ ʠʤʝʶʱʝʡʩʷ 

ʬʘʢʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʝʡ, ʘʚʪʦʨʦʤ ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʣʝʜʫʶʱʘ ̫ ʢʦʥʮʝʧʮʠʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʦʥ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʨʠʩʢʦʚ ʚ ɹʘʰʢʠʨʠʠ: 

1. ɺʝʩʪʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ ʧʦ ʧʨʠʥʮʠʧʫ ʧʝʨʝʭʦʜʘ ʦʪ 

ʦʙʱʝʛʦ ʢ ʯʘʩʪʥʦʤʫ, ʠʩʧʦʣʴʟʦʚʘʚ ʤʝʞʜʫʥʘʨʦʜʥʫʶ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ WGS-

84; ʚ ʧʣʘʥʝ - ʦʙʱʝʟʝʤʥʘʷ ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ WGS-84 ʩ ʧʝʨʝʩʯʸʪʦʤ ʚ ʩʠʩʪʝʤʫ 

ʢʦʦʨʜʠʥʘʪ ʚ ʢʦʤʧʦʟʠʮʠʦʥʥʦʡ ʧʨʦʝʢʮʠʠ (ʉʂʂʇ- ɹʘʰʢʦʨʪʦʩʪʘʥ) ʜʘʥʥʦʛʦ 

ʨʝʛʠʦʥʘ. ɼʣʷ ʧʝʨʝʜʘʯʠ ʦʪʤʝʪʦʢ ʥʘ ʦʧʨʝʜʝʣʷʝʤʳʝ ʧʫʥʢʪʳ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʆʨʪʦʤʝʪʨʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ ʚʳʩʦʪ.  

2. ʀʩʧʦʣʴʟʦʚʘʥʘ ʤʦʜʝʣʴ ʛʝʦʠʜʘ egm2008_B20Ĭ85_L18Ĭ192, 

ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʠʟʤʝʨʠʪʝʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ. 

1. ʇʦʜʦʙʨʘʪʴ ʧʨʦʝʢʮʠʶ ʫʜʦʙʥʫʶ ʜʣʷ ʚʠʟʫʘʣʴʥʦʡ ʬʠʢʩʘʮʠʠ ʠʟʤʝʥʝʥʠʡ 

ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ʉʂʂʇ çɹʘʰʢʦʨʪʦʩʪʘʥè 

2. ʌʠʢʩʠʨʦʚʘʪʴ ʚʩʝ ʠʟʤʝʥʝʥʠʷ ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ (ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ɻʅʉʉ), ʛʝʦʬʠʟʠʯʝʩʢʠʭ, ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. 

3. ʀʩʢʣʶʯʠʪʴ ʜʫʙʣʠʨʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʠʷ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ ʨʘʟʣʠʯʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʜʣʷ ʵʪʦʛʦ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʪʴ ʚ 

ʦʜʥʦʤ ʤʝʩʪʝ (ʎʝʥʪʨ), ʚʩʝ ʠʤʝʶʱʠʝʩʷ ʜʘʥʥʳʝ ʦ ʩʝʡʩʤʦʜʝʬʦʨʤʘʮʠʦʥʥʳʭ 

ʧʨʦʮʝʩʩʘʭ ʚ ɹʘʰʢʠʨʠʠ. 

4. ʉʦʩʪʘʚʠʪʴ ʧʨʦʛʥʦʟʥʫʶ ʢʘʨʪʫ ʟʦʥ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʨʠʩʢʦʚ ʥʘ ʜʘʪʫ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ, ʩʦʚʨʝʤʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ.  

5. ʉʦʧʦʩʪʘʚʠʪʴ ʧʘʨʘʤʝʪʨʳ ɿɻʈ, ʧʦʣʫʯʝʥʥʳʝ ʥʝʟʘʚʠʩʠʤʳʤ ʧʫʪʝʤ ʠ 

ʨʘʩʩʯʠʪʘʪʴ ʠʭ ʧʣʦʱʘʜʴ. 

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʘʚʪʦʨʦʤ ʢʦʥʮʝʧʮʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʉɼɿʂ ʠ ɿɻʈ ʥʘ 
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ʧʨʠʤʝʨʝ ʈɹ. ʅʘ ʨʠʩʫʥʢʝ 1.10 ʧʨʝʜʩʪʘʚʣʝʥʘ ʝʸ ʦʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʙʣʦʢ-ʩʭʝʤʘ, 

ʥʘ ʨʠʩʫʥʢʝ 1.11 ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʦʥʮʝʧʮʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ɿɻʈ. 

 

 

ʈʠʩʫʥʦʢ 1.10  ʆʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʙʣʦʢ-ʩʭʝʤʘ 



37 

 

ʈʠʩʫʥʦʢ 1.11  ʂʦʥʮʝʧʮʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘ ʉɼɿʂ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ɿɻʈ 
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1.5 ʆʙʦʩʥʦʚʘʥʠʝ ʚʳʙʦʨʘ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʠ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ 

ʧʨʦʝʢʮʠʠ ʜʣʷ ʚʠʟʫʘʣʴʥʦʡ ʬʠʢʩʘʮʠʠ ʜʝʬʦʨʤʘʮʠʡ ɿʝʤʥʦʡ ʂʦʨʳ 

 

ʀʩʩʣʝʜʫʝʤʘʷ ʪʝʨʨʠʪʦʨʠʷ ʥʘʭʦʜʠʪʩʷ ʚ 10-ʡ ʟʦʥʝ ʚ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ 

ʉʂ-42. ʆʩʝʚʦʡ ʤʝʨʠʜʠʘʥ 57Ü. ʋʯʠʪʳʚʘʷ, ʯʪʦ ʥʘ ʢʨʘʶ ʟʦʥʳ ʤʘʩʰʪʘʙ 

ʠʩʢʘʞʝʥʠʡ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʙʳʣʦ ʙʳ ʫʜʦʙʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʦʝʢʮʠʶ ʩ 

ʥʘʠʤʝʥʴʰʠʤʠ ʠʩʢʘʞʝʥʠʷʤʠ. ɺ ʥʘʯʘʣʝ 2000-ʭ ʛʦʜʦʚ ʂʦʤʧʘʥʠʝʡ çʂʨʝʜʦ-

ɼʠʘʣʦʛè ʙʳʣ ʩʦʟʜʘʥ ʥʦʚʳʡ ʚʠʜ ʧʨʦʝʢʮʠʠ ð ʵʪʦ ʢʦʤʧʦʟʠʮʠʦʥʥʘʷ ʧʨʦʝʢʮʠʷ, 

ʢʦʪʦʨʘʷ ʧʦʩʪʘʚʣʷʝʪʩʷ ʚʤʝʩʪʝ ʩ ʢʦʤʧʣʝʢʩʦʤ ʇʆ ʂʨʝʜʦ ʊʨʘʥʩʢʦʨ v.3, ʦʥʘ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʠʤʙʠʦʟ ʜʚʫʭ ʧʨʦʝʢʮʠʡ - ʢʦʥʠʯʝʩʢʘʷ ʧʨʦʝʢʮʠʷ ʃʘʤʙʝʨʪʘ 

ʠ ʧʨʦʝʢʮʠʷ ʊʨʘʥʩʬʝʨ-ʄʝʨʢʘʪʦʨ. ʆʥʘ ʷʚʣʷʝʪʩʷ ʢʦʥʬʦʨʤʥʦʡ, ʪʦ ʝʩʪʴ ʚ ʥʝʡ 

ʩʦʭʨʘʥʷʶʪʩʷ ʫʛʣʳ, ʵʪʘ ʧʨʦʝʢʮʠʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʨʠʪʝʨʠʶ ʏʝʙʳʰʝʚʘ-ɻʨʘʚʝ. 

ʊʘʢʞʝ, ʦʥʘ ʦʧʪʠʤʘʣʴʥʦ ʧʦʜʭʦʜʠʪ ʜʣʷ ʚʳʙʨʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʧʦʜʭʦʜʠʪ ʜʣʷ 

ʣʠʥʝʡʥʦ ʚʳʪʷʥʫʪʳʭ ʠʣʠ ʣʠʥʝʡʥʳʭ, ʥʦ ʫʞʝ ʣʦʤʘʥʳʭ ʧʦʜ ʢʘʢʠʤ-ʪʦ ʫʛʣʦʤ, 

ʥʘʧʨʠʤʝʨ, 90 ʛʨʘʜʫʩʦʚ, ʦʙʲʝʢʪʦʚ. ʀʩʢʘʞʝʥʠʷ ʯʘʩʪʥʳʭ ʤʘʩʰʪʘʙʦʚ ʜʣʷ ʵʪʦʡ 

ʧʨʦʝʢʮʠʠ ʚ ʨʘʟʳ ʤʝʥʴʰʝ ʯʝʤ ʚ ʜʨʫʛʠʭ ʧʨʦʝʢʪʘʭ ʢʦʥʬʦʨʤʥʳʭ ʧʨʦʝʢʮʠʷʭ 

ʃʘʤʙʝʨʪʘ ʠʣʠ ʧʨʦʝʢʮʠʷ ʊʨʘʥʩʬʝʨ-ʄʝʨʢʘʪʦʨ. ɼʘʥʥʘʷ ʧʨʦʝʢʮʠʷ ʪʘʢʞʝ, 

ʧʦʟʚʦʣʷʝʪ ʠʟʙʘʚʠʪʴʩʷ ʦʪ ʚʚʝʜʝʥʠʷ ʟʦʥ ʠ ʬʠʢʩʠʨʫʝʪ ʪʦʯʢʠ ʥʘ ʧʣʦʩʢʦʩʪʠ ʩ 

ʥʘʠʤʝʥʴʰʠʤʠ ʠʩʢʘʞʝʥʠʷʤʠ. ɺʟʷʚ 11 ʪʦʯʝʢ ʧʦ ʛʨʘʥʠʮʝ ɹʘʰʢʠʨʠʠ ʠ 14 ʪʦʯʝʢ 

ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ, ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʧʦ ʪʝʨʨʠʪʦʨʠʠ (ʊʘʙʣʠʮʘ 1.2, 

ʈʠʩʫʥʦʢ 1.12). ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʇʆ ʂʨʝʜʦ ʊʨʘʥʩʢʦʨ v.3 ʧʦʣʫʯʘʝʤ ʩʠʩʪʝʤʫ 

ʢʦʦʨʜʠʥʘʪ ʚ ʢʦʤʧʦʟʠʮʠʦʥʥʦʡ ʧʨʦʝʢʮʠʠ (ʉʂʂʇ) ʩʦ ʩʣʝʜʫʶʱʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ: 

ʀʤʷ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ: ʉʂʂʇ çɹʘʰʢʦʨʪʦʩʪʘʥè  

ɼʘʪʫʤ: WGS-84 (G1150)       ʕʣʣʠʧʩʦʠʜ: WGS 1984  

ʇʘʨʘʤʝʪʨʳ 

ʢʦʤʧʦʟʠʮʠʦʥʥʦʡ 

ʧʨʦʝʢʮʠʠ 

 

Bo:  48Á37'53,21"               

Lo:  56Á37'36,38"     

m: 1,000000000000ï ʤʘʩʰʪʘʙʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ 

No: 5388642,306 ʤ - ʨʘʩʩʪʦʷʥʠʷ ʦʧʦʨʥʦʡ ʪʦʯʢʠ ʦʪ ʵʢʚʘʪʦʨʘ 

Eo: 4175289,969 ʤ - ʨʘʩʩʪʦʷʥʠʷ ʦʧʦʨʥʦʡ ʪʦʯʢʠ ʦʪ ʥʫʣʝʚʦʛʦ ʤʝʨʠʜʠʘʥʘ  

ʂʦʦʨʜʠʥʘʪʳ ʦʧʦʨʥʦʡ 

ʪʦʯʢʠ 
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ʂʦʵʬʬʠʮʠʝʥʪ ʚʣʠʷʥʠʷ ʜʣʷ ʢʦʥʠʯʝʩʢʦʡ ʧʨʦʝʢʮʠʠ: - 0,03906 

ʂʦʵʬʬʠʮʠʝʥʪ ʚʣʠʷʥʠʷ ʜʣʷ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʧʨʦʝʢʮʠʠ: 1,03906 

ʇʨʦʪʷʞʝʥʥʦʩʪʴ ʫʯʘʩʪʢʘ ʩ ʩʝʚʝʨʘ ʥʘ ʶʛ: - 532628,474ʤ 

ʇʨʦʪʷʞʝʥʥʦʩʪʴ ʫʯʘʩʪʢʘ ʩ ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ: - 427552,583 ʤ 

 

ʊʘʙʣʠʮʘ 1.2 ï ʂʦʦʨʜʠʥʘʪʳ ʥʘʙʣʶʜʘʝʤʳʭ ʧʫʥʢʪʦʚ ʚ ʉʂ WGS-84 ʠ ʚ ʉʂʂʇ 

çɹʘʰʢʦʨʪʦʩʪʘʥè 

 

 

ʅʦʤʝʨʀʤʷ B L N E m 1/m ɔ

1 2 3 4 5 6 7 8 9

1 1  54Á25'55,21" 53Á23'54,41"6038773,51 3965866,46 1,000350431 2853 -2Á38'06"

2 1_10  52Á05'53,58" 56Á15'48,69"5774325,0634150399,406 0,99993475 15325 -0Á17'14"

3 1_12  55Á06'09,76" 53Á18'55,44"6113628,9323964018,2371,000307613 3250 -2Á43'34"

4 1_14  54Á54'05,91" 57Á16'03,43"6086413,1514216390,2830,999776229 4468  0Á31'34"

5 1_2  54Á54'43,97" 60Á00'02,11"6092631,211 4391570,82 1,000350556 2852  2Á46'15"

6 1_3  55Á35'54,49" 59Á37'36,76"6167879,3424364322,7551,000150953 6624  2Á29'06"

7 1_4  56Á10'50,15" 59Á02'44,00"6231215,7194325429,3350,999927484 13790  2Á01'03"

8 1_5  56Á31'32,49" 54Á36'09,41"6268825,7134050776,0430,999802599 5065 -1Á41'43"

9 1_6  56Á19'08,43" 57Á20'35,23"6244209,5244219598,9660,999651033 2865  0Á35'54"

10 1_7  52Á21'09,24" 59Á00'14,53"5805228,8424337245,1711,000250084 3998  1Á53'12"

11 1_8  51Á44'22,83" 58Á35'19,71"5736197,2394310805,1461,000175597 5694  1Á32'37"

12 Artu  56Á25'47,35" 58Á33'37,63"6257995,7574294540,6610,999796149 4905  1Á37'04"

13 GU30  54Á12'45,95" 55Á01'53,46"6010737,2284071238,2880,999944973 18172 -1Á17'53"

14 GU32  55Á08'24,21" 54Á39'08,86"6114544,8074049427,8940,999937144 15909 -1Á37'32"

15 GU33  53Á27'14,68" 56Á02'41,28"5925287,8554136634,8440,999875855 8055 -0Á28'08"

16 GU37  54Á06'09,50" 54Á06'31,18"6000243,7164010615,8421,000160498 6230 -2Á02'46"

17 GU39  54Á36'15,11" 53Á41'13,96"6057105,788 3985396,86 1,000238004 4201 -2Á24'16"

18 GU40  55Á10'36,96" 53Á48'15,97"6120511,0973995545,6031,000144112 6939 -2Á19'31"

19 GU41  56Á05'03,73" 56Á34'40,32"6217862,7964172246,2970,999649433 2852 -0Á02'27"

20 GU42  55Á32'02,48" 58Á14'36,21"6157797,9014277330,3720,999833698 6013  1Á20'16"

21 GU45  56Á15'54,96" 54Á55'47,57"6239295,9014070187,0140,999772357 4392 -1Á25'00"

22 GU46  56Á05'27,95" 54Á15'30,65"6221147,956 4027942,88 0,999925689 13457 -1Á58'24"

23 GU48  54Á19'02,72" 59Á22'55,75"6024718,4874354541,4581,000209219 4779  2Á14'43"

24 NFTK  56Á05'37,02" 54Á16'16,67"6221400,83 4028747,71 0,999922425 12890 -1Á57'46"

25 UTCH  54Á16'55,58" 59Á24'10,47"6020842,5234356046,5571,000218679 4572  2Á15'41"
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ʆʙʦʟʥʘʯʝʥʠʷ: 

1. ʇʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ;  

2. ʅʦʤʝʨ ʪʦʯʢʠ;  

3. ɻʝʦʜʝʟʠʯʝʩʢʘʷ ʰʠʨʦʪʘ;  

4. ɻʝʦʜʝʟʠʯʝʩʢʘʷ ʜʦʣʛʦʪʘ;  

5. ʂʦʦʨʜʠʥʘʪʘ N (ʇʩʝʚʜʦ ʄʝʨʢʘʪʦʨ ʉʝʚʝʨ);  

6. ʂʦʦʨʜʠʥʘʪʘ E (ʇʩʝʚʜʦ ʄʝʨʢʘʪʦʨ ɺʦʩʪʦʢ); 

7. ʄʘʩʰʪʘʙʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ; 

8. ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʦʰʠʙʢʘ;  

9. ʉʙʣʠʞʝʥʠʝ ʤʝʨʠʜʠʘʥʦʚ.  

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʦʰʠʙʢʘ ʜʣʷ ʢʘʞʜʦʡ ʪʦʯʢʠ ʵʪʦʡ ʧʣʦʱʘʜʠ 

ʥʝ ʧʨʝʚʳʰʘʝʪ 1: 15 909 ʪ.ʝ. 16 ʩʤ ʥʘ 1 ʢʤ ʠ ʦʥʠ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʳ ʧʦ 

ʚʩʝʤʫ ʦʙʲʝʢʪʫ.  

 

 

ʈʠʩʫʥʦʢ 1.12 ï ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʥʘʙʣʶʜʘʝʤʳʭ ʧʫʥʢʪʦʚ 
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 ɻʃɸɺɸ 2. ɻɽʆɼɽɿʀʏɽʉʂʀɽ ʈɸɹʆʊʓ ʇʆ ʀʉʉʃɽɼʆɺɸʅʀʖ ɿɻʈ 

 

2.1 ʉʦʟʜʘʥʠʝ ɻʅʉʉ ʩʝʪʝʡ ɹʘʰɻʋ, çʂʫʨʘʡè, çSmartNetè 

 

9 ʘʧʨʝʣʷ 2012 ʛʦʜʘ ʙʳʣ ʦʪʢʨʳʪ ʀʥʥʦʚʘʮʠʦʥʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʮʝʥʪʨ 

ʢʦʩʤʠʯʝʩʢʠʭ ʫʩʣʫʛ ɹʘʰʢʠʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ɺ 

ʩʦʦʪʚʝʪʩʪʚʠʠ, ʩ ʪʝʭʥʠʯʝʩʢʠʤ ʧʨʦʝʢʪʦʤ çʉʦʟʜʘʥʠʝ ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ 

ʜʘʥʥʳʭ ʚ ʈɹè ʠ çʇʣʘʥʦʤ ʩʦʚʤʝʩʪʥʳʭ ʨʘʙʦʪ ʥʘ 2012 ʛʦʜ ʧʦ ʨʝʘʣʠʟʘʮʠʠ 

ʉʦʛʣʘʰʝʥʠʷ ʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʚ ʦʙʣʘʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ 

ʢʦʩʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ (ʈʂɼ)è ʤʝʞʜʫ ʆɸʆ çʅʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ 

ʢʦʨʧʦʨʘʮʠʷ çʈɽʂʆɼè ʠ ʌʝʜʝʨʘʣʴʥʳʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʙʶʜʞʝʪʥʳʤ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʫʯʨʝʞʜʝʥʠʝʤ ʚʳʩʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

çɹʘʰʢʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè (ɹʘʰɻʋ) [52-53].  

ʎʝʣʠ ʨʘʙʦʪ: 

- ʉʦʟʜʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦʡ ʛʨʫʧʧʠʨʦʚʢʠ ʙʘʟʦʚʳʭ (ɻʅʉʉ) ʩʪʘʥʮʠʡ, 

ʨʘʚʥʦʤʝʨʥʦ ʧʦʢʨʳʚʘʶʱʠʡ ʚʩʶ ʪʝʨʨʠʪʦʨʠʶ ʈɹ. 

- ɺʳʧʦʣʥʠʪʴ ʦʧʨʝʜʝʣʝʥʠʝ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ 

ʧʦʩʪʦʷʥʥʦ ʜʝʡʩʪʚʫʶʱʠʭ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʦʙʱʝʟʝʤʥʦʡ 

ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ WGSï84, ʥʘ ʪʝʢʫʱʫʶ ʵʧʦʭʫ ʜʣʷ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʚ ʚʨʝʤʝʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ 2007-2018 ʛʛ. 

- ʉʦʟʜʘʪʴ ʠ ʚʚʝʩʪʠ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʩʝʡʩʤʠʯʝʩʢʫʶ ʩʪʘʥʮʠʶ ʜʣʷ 

ʧʦʩʪʦʷʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʟʘ ʩʝʡʩʤʦʜʝʬʦʨʤʘʮʠʦʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʈɹ. 

ʉʧʫʪʥʠʢʦʚʳʝ ʠʟʤʝʨʝʥʠʷ. ʉʧʫʪʥʠʢʦʚʦʝ ʛʝʦʜʝʟʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, 

ʠʩʧʦʣʴʟʫʝʤʦʝ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʨʘʙʦʪ: 

- 6 ɻʅʉʉ ʧʨʠʸʤʥʠʢʦʚ çSigmaè ʬʠʨʤʳ çJavad Positioning Systemsè, 

ʉʐɸ ˉ: s/n: 00664, 00747, 00753, 00758, 00667, 00668. 

- ɻʅʉʉ ʘʥʪʝʥʥʳ: JAV_GRANT G3T NONE ï 3 ʰʪ, 

JAV_RINGANT_G3T JAVC  2 ʰʪ, JAVRINGANT_DM JVDM 1 hʪ. 

- 1 ʧʦʣʝʚʦʡ ʢʦʥʪʨʦʣʸʨ çVictorè ʬʠʨʤʳ çJavad Positioning Systemsè 
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s/n: ˉ 53 171 86 245;  

- 1 ɻʅʉʉ ʧʨʠʸʤʥʠʢ çTriumph-1è ʬʠʨʤʳ çJavad Positioning 

Systemsè, ʉʐɸ ˉ: s/n: 02616. 

ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ: 

- ʇʨʦʛʨʘʤʤʘ ʦʙʨʘʙʦʪʢʠ GPS-GLONASS ʠʟʤʝʨʝʥʠʡ çGiodisè 

(ʚʝʨʩʠʷ 1.2.7.1.) ʢʣʶʯ ʟʘʱʠʪʳ USB ˉ p/n 30 580003 01 00075. ʉʐɸ. 

- ʇʨʦʛʨʘʤʤʘ ʦʙʨʘʙʦʪʢʠ GPS  ʠʟʤʝʨʝʥʠʡ çGIPSY-OASISè (ʚʝʨʩʠʷ 

6.2.) JPL, California Institute of Technology. ʉʐɸ. 

- ʇʨʦʛʨʘʤʤʘ ʦʙʨʘʙʦʪʢʠ GPS-GLONASS ʠʟʤʝʨʝʥʠʡ çBerneseè 

(ʚʝʨʩʠʷ 5.2) ɹʝʨʥʩʢʠʡ ɸʩʪʨʦʥʦʤʠʯʝʩʢʠʡ ʋʥʠʚʝʨʩʠʪʝʪ. ʐʚʝʡʮʘʨʠʷ. 

- ʇʨʦʛʨʘʤʤʘ ʦʙʨʘʙʦʪʢʠ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ çTrimble 

Business Centerè (TBC) ʅʦʤʝʨ ʣʠʮʝʥʟʠʠ 579889617. ʉʐɸ. 

- ʇʨʦʛʨʘʤʤʘ ʜʣʷ ʧʦʣʝʚʳʭ ʢʦʥʪʨʦʣʸʨʦʚ çTracyè (ʚʝʨʩʠʷ 2.0.5.2066) 

ʨʝʛ./ʥʦʤ. 53 171 86 245. ʉʐɸ. 

- çJustin RU EDITIONè ʬʠʨʤʳ çJavad Positioning Systemsè, 

ʩʚʠʜʝʪʝʣʴʩʪʚʦ ˉ 2009615667. ʉʐɸ. 

- NetHub ʚʝʨʩʠʷ 2.1 ʉʙʦʨʢʘ 2.1, ʬʠʨʤʳ çJavad Positioning Systemsè. 

ʉʐɸ. 

ʉʦʟʜʘʥʠʝ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ 

ʬʦʨʤʘʪʦʤ ʧʫʥʢʪʘʤ ʩʝʪʠ ɹʘʰɻʋ ʧʨʠʩʚʦʝʥʳ ʩʣʝʜʫʶʱʠʝ ʥʘʠʤʝʥʦʚʘʥʠʷ: 

1. UFAB ï ʪʠʧ ʘʥʪʝʥʥʳ JAVRINGANT_DM ˉ 20121113004/00454, 

ʉʐɸ. ɸʥʪʝʥʥʘ ʫʩʪʘʥʦʚʣʝʥʘ ʥʘ ʤʝʪʘʣʣʠʯʝʩʢʦʤ ʰʪʳʨʝ ʜʠʘʤʝʪʨʦʤ 15 ʤʤ, 

ʜʣʠʥʦʡ 0.42 ʤ, ʚʤʦʥʪʠʨʦʚʘʥʥʦʤ ʚ ʙʝʪʦʥʥʫʶ ʧʣʠʪʫ ʥʘ ʛʣʫʙʠʥʫ 200 ʤʤ. 

ʇʨʠʸʤʥʠʢ SIGMA ˉ 00747, ʉʐɸ. 

2. SBAI ï ʪʠʧ ʘʥʪʝʥʥʳ JAV_GRANT G3T ˉ 20120829011/04638, 

ʉʐɸ. ɸʥʪʝʥʥʘ ʫʩʪʘʥʦʚʣʝʥʘ ʥʘ ʤʝʪʘʣʣʠʯʝʩʢʦʤ ʰʪʳʨʝ ʜʠʘʤʝʪʨʦʤ 15 ʤʤ, 

ʜʣʠʥʦʡ 0.5 ʤ, ʚʤʦʥʪʠʨʦʚʘʥʥʦʤ ʚ ʙʝʪʦʥʥʫʶ ʧʣʠʪʫ ʥʘ ʛʣʫʙʠʥʫ 200 ʤʤ. 

ʇʨʠʸʤʥʠʢ SIGMA ˉ 04638, ʉʐɸ. 

3. OKTB ï ʪʠʧ ʘʥʪʝʥʥʳ JAV_GRANT G3T ˉ 20120116001/01939, 

ʉʐɸ. ɸʥʪʝʥʥʘ ʫʩʪʘʥʦʚʣʝʥʘ ʥʘ ʤʝʪʘʣʣʠʯʝʩʢʦʤ ʰʪʳʨʝ ʜʠʘʤʝʪʨʦʤ 15 ʤʤ, 
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ʜʣʠʥʦʡ 1.060 ʤ, ʚʤʦʥʪʠʨʦʚʘʥʥʦʤ ʚ ʙʝʪʦʥʥʫʶ ʧʣʠʪʫ ʥʘ ʛʣʫʙʠʥʫ 200 ʤʤ. 

ʇʨʠʸʤʥʠʢ SIGMA ˉ 00758, ʉʐɸ.  

4. NFTK ï ʪʠʧ ʘʥʪʝʥʥʳ JAV_RINGANT_G3T ˉ 

20121113008/00089, ʉʐɸ. ɸʥʪʝʥʥʘ ʫʩʪʘʥʦʚʣʝʥʘ ʥʘ ʤʝʪʘʣʣʠʯʝʩʢʦʤ ʰʪʳʨʝ 

ʜʠʘʤʝʪʨʦʤ 15 ʤʤ, ʜʣʠʥʦʡ 0.650 ʤ, ʚʤʦʥʪʠʨʦʚʘʥʥʦʤ ʚ ʙʝʪʦʥʥʫʶ ʧʣʠʪʫ ʥʘ 

ʛʣʫʙʠʥʫ 200 ʤʤ. ʇʨʠʸʤʥʠʢ SIGMA ˉ 00753, ʉʐɸ.  

5. UTCH ï ʪʠʧ ʘʥʪʝʥʥʳ JAV_RINGANT_G3T ˉ 

20121113009/00809, ʉʐɸ. ɸʥʪʝʥʥʘ ʫʩʪʘʥʦʚʣʝʥʘ ʥʘ ʤʝʪʘʣʣʠʯʝʩʢʦʤ ʰʪʳʨʝ 

ʜʠʘʤʝʪʨʦʤ 15 ʤʤ, ʜʣʠʥʦʡ 0.423 ʤ, ʚʤʦʥʪʠʨʦʚʘʥʥʦʤ ʚ ʙʝʪʦʥʥʫʶ ʧʣʠʪʫ ʥʘ 

ʛʣʫʙʠʥʫ 200ʤʤ. ʇʨʠʸʤʥʠʢ SIGMA ˉ 00667, ʉʐɸ.  

6. BASH ïɸʥʪʝʥʥʘ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ BASH ʫʩʪʘʥʦʚʣʝʥʘ ʚʙʣʠʟʠ 

ʩʝʡʩʤʠʯʝʩʢʦʡ ʩʪʘʥʮʠʠ çɹʘʰʢʦʨʪʦʩʪʘʥ 1è;  ʪʠʧ ʘʥʪʝʥʥʳ JAV_GRANT G3T 

ˉ 20120614002/01997, ʫʩʪʘʥʦʚʣʝʥʘ ʥʘ ʘʨʤʠʨʦʚʘʥʥʦʤ 5 ʠ ʤʝʪʨʦʚʦʤ 

ʙʝʪʦʥʥʦʤ ʩʪʦʣʙʝ, 3 ʤʝʪʨʘ ʩʪʦʣʙʘ ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʟʝʤʣʸʡ, ʥʘ 1 ʤʝʪʨ ʥʠʞʝ 

ʫʨʦʚʥʷ ʧʨʦʤʝʨʟʘʥʠʷ ʟʝʤʣʠ, ʚʥʠʟʫ ʦʩʥʦʚʘʥʠʝ ʦʧʠʨʘʝʪʩʷ ʥʘ ʙʝʪʦʥʥʫʶ 

ʧʦʜʫʰʢʫ. ɺʳʩʦʪʘ ʘʥʪʝʥʥʳ ʥʘʜ ʙʝʪʦʥʥʳʤ ʩʪʦʣʙʦʤ 0.198 ʤ. ʇʨʠʸʤʥʠʢ SIGMA 

ˉ 00668, ʉʐɸ.  

ʅʘ ʨʠʩʫʥʢʝ 2.1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʠʩʭʦʜʥʳʝ ʧʫʥʢʪʳ, 

ʚʳʥʝʩʝʥʥʳʝ ʟʘ ʧʨʝʜʝʣʳ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʠ, ʠʩʧʦʣʴʟʦʚʘʥʥʘʷ ʚ 

ʧʦʩʣʝʜʫʶʱʠʭ ʨʘʩʯʸʪʘʭ. 

 

  

ʈʠʩʫʥʦʢ 2.1 ï ʄʝʞʜʫʥʘʨʦʜʥʳʝ ʠʩʭʦʜʥʳʝ ʧʫʥʢʪʳ, ʚʳʥʝʩʝʥʥʳʝ ʟʘ ʧʨʝʜʝʣʳ 

ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ 
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ʂʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʘʥʪʝʥʥ ʠ ʧʨʠʸʤʥʠʢʦʚ. ɺʩʝ ʘʥʪʝʥʥʳ ʦʪʥʦʩʷʪʩʷ ʢ 

ʢʣʘʩʩʫ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʠ ʩʧʦʩʦʙʥʳ ʦʪʩʣʝʞʠʚʘʪʴ ʩʠʛʥʘʣʳ GPS L1/L2/L2C/L5; 

Galileo E1/E5; ɻʃʆʅɸʉʉ L1/L2. ʄʦʥʪʠʨʫʝʪʩʷ ʥʘ ʧʣʦʩʢʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʩ 

ʧʦʤʦʱʴʶ ʯʝʪʳʨʝʭ ʚʠʥʪʦʚ ʠʣʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ ʩʪʘʥʜʘʨʪʥʦʡ ʚʝʰʢʝ (5/8 11 

ʠʣʠ 1 14 ʜʶʡʤʘ ʨʝʟʴʙʘ). ɸʥʪʝʥʥʳʡ ʬʠʜʝʨ ʤʦʞʥʦ ʧʦʜʢʣʶʯʠʪʴ ʢ 

ʩʪʘʥʜʘʨʪʥʦʤʫ TNC ʨʘʟʲʝʤʫ (N Type ʦʧʮʠʦʥʘʣʴʥʦ).  

ʇʨʠʸʤʥʠʢʠ SIGMA ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʚʳʩʦʢʦʪʦʯʥʳʭ ʥʘʚʠʛʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤʘʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʩʠʩʪʝʤʘʭ ʩ ʚʳʩʦʢʦʡ ʜʠʥʘʤʠʢʦʡ ʦʙʲʝʢʪʦʚ, ʚ ʩʠʩʪʝʤʘʭ 

ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʝʤ ʪʨʘʥʩʧʦʨʪʘ, ʘ ʪʘʢʞʝ ʚ ʢʦʤʧʣʝʢʪʘʭ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ 

ʚʳʩʦʢʦʪʦʯʥʦʡ ʩʲʝʤʢʠ ʚ ʮʝʣʷʭ ʛʝʦʜʝʟʠʠ, ʛʝʦʜʠʥʘʤʠʢʠ, ʘʵʨʦʛʝʦʬʠʟʠʢʠ. 

ʅʝʟʘʤʝʥʠʤ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʧʨʠʣʦʞʝʥʠʡ, ʪʨʝʙʫʶʱʠʭ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʠ 

ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ, ʥʘʧʨʠʤʝʨ, ʚ ʧʦʩʪʦʷʥʥʦ ʜʝʡʩʪʚʫʶʱʠʭ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʷʭ. 

ʉʪʝʧʝʥʴ ʟʘʱʠʪʳ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ  IP67.  

ʉʦʟʜʘʥʠʝ ʩʝʪʠ ɻʅʉʉ çʂʫʨʘʡè. ɺ 2014 ʛʦʜʫ ʟʘ ʩʯʝʪ ʩʨʝʜʩʪʚ 

ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ ʚ ʨʘʤʢʘʭ ʠʩʧʦʣʥʝʥʠʷ ʬʝʜʝʨʘʣʴʥʦʡ ʮʝʣʝʚʦʡ 

ʧʨʦʛʨʘʤʤʳ çʕʈɸ-ɻʃʆʅɸʉʉè ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ɹʘʰʢʦʨʪʦʩʪʘʥ (ʈɹ) 

ʙʳʣʘ ʩʦʟʜʘʥʘ ʩʝʪʴ ʠʟ 24 ʧʦʩʪʦʷʥʥʦ ʜʝʡʩʪʚʫʶʱʠʭ ɹʉ ʩʧʫʪʥʠʢʦʚʳʭ 

ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ. ʉʝʪʴ ʧʨʦʰʣʘ ʩʝʨʪʠʬʠʢʘʮʠʶ ʚ ʈʦʩʩʪʘʥʜʘʨʪʝ ʠ 

ʚʥʝʩʝʥʘ ʚ ʨʝʝʩʪʨ ʩʨʝʜʩʪʚ ʠʟʤʝʨʝʥʠʡ ʧʦʜ ʥʘʠʤʝʥʦʚʘʥʠʝʤ çʉʝʪʴ ʙʘʟʠʩʥʘʷ 

ʦʧʦʨʥʘʷ ʘʢʪʠʚʥʘʷ çʈɹè - çʂʫʨʘʡè. ʉʝʪʴ ʙʳʣʘ ʫʨʘʚʥʝʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʫʥʢʪʦʚ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʩʝʪʠ (ʌɸɻʉ, ɺɻʉ, ʉɻʉ-1) ʠ ʨʝʢʦʤʝʥʜʦʚʘʥʘ ʢ 

ʧʨʠʤʝʥʝʥʠʶ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʠ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ [60]. 

ʆʧʠʩʘʥʠʝ ʪʠʧʘ ʩʨʝʜʩʪʚʘ ʠʟʤʝʨʝʥʠʡ. ʉʝʪʴ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ 

ʠʟʤʝʨʝʥʠʡ ʠ ʟʘʢʨʝʧʣʝʥʠʷ ʥʘ ʤʝʩʪʥʦʩʪʠ ʩ ʟʘʜʘʥʥʦʡ ʪʦʯʥʦʩʪʴʶ ʢʦʦʨʜʠʥʘʪʥʦʡ 

ʦʩʥʦʚʳ - ʛʝʦʮʝʥʪʨʠʯʝʩʢʦʡ ʠ ʣʦʢʘʣʴʥʦʡ ʩʠʩʪʝʤ ʢʦʦʨʜʠʥʘʪ ɹʘʢhʠʨʠʠ. 

ɺ ʩʦʩʪʘʚ ʩʝʪʠ ʚʭʦʜʷʪ 24 ʦʧʦʨʥʳʭ ʙʘʟʠʩʥʳʭ ʧʫʥʢʪʘ (ʆɹʇ) ʠ ʎʝʥʪʨ 

ʫʧʨʘʚʣʝʥʠʷ (ʎʋ), ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ. ɺ ʎʋ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʬʦʨʤʠʨʫʶʪʩʷ ʜʘʥʥʳʝ ʜʣʷ 

ʧʦʩʪʦʙʨʘʙʦʪʢʠ ʨʝʟʫʣʴʪʘʪʦʚ. ʂʘʞʜʳʡ ʆɹʇ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʨʠʝʤʥʠʢ 



45 

TOPCON NET-G3A, ʚʳʩʦʢʦʪʦʯʥʫʶ ʘʥʪʝʥʥʫ G3-A1 ʠ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ. ʆɹʇ ʦʙʝʩʧʝʯʠʚʘʶʪ ʢʨʫʛʣʦʩʫʪʦʯʥʳʡ ʧʨʠʸʤ ʩʠʛʥʘʣʦʚ 

ʩʧʫʪʥʠʢʦʚ ɻʃʆʅɸʉʉ/GPS ʠ ʧʝʨʝʜʘʯʫ ʠʥʬʦʨʤʘʮʠʠ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʚ 

ʎʋ. ɼʣʷ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ, ʭʨʘʥʝʥʠʷ ʠ ʧʝʨʝʜʘʯʠ ʜʣʠʥ ʵʪʘʣʦʥʥʳʭ ʙʘʟʠʩʦʚ 

ʧʫʥʢʪʘʤ ʩʝʪʠ ʚ ʩʝʪʴ ʚʢʣʶʯʝʥ ʢʦʤʧʣʝʢʪ ʵʪʘʣʦʥʥʳʭ ʧʨʠʝʤʥʠʢʦʚ ʩʠʛʥʘʣʦʚ 

ʛʣʦʙʘʣʴʥʳʭ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʩʧʫʪʥʠʢʦʚʳʭ ʩʠʩʪʝʤ NET-G3A-E3 ʚ ʢʦʣʠʯʝʩʪʚʝ 

10 ʰʪʫʢ. ʆɹʇ ʩʝʪʠ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʢʨʳʰʘʭ ʟʜʘʥʠʡ ʠ ʟʘʢʨʝʧʣʝʥʳ 

ʩʧʝʮʠʘʣʴʥʳʤʠ ʮʝʥʪʨʘʤʠ, ʚʢʣʶʯʘʶʱʠʤʠ ʢʨʦʥʰʪʝʡʥʳ ʢʨʝʧʣʝʥʠʷ ʠ 

ʢʦʪʠʨʦʚʦʯʥʳʝ ʫʩʪʨʦʡʩʪʚʘ. ʉʨʝʜʥʝʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʩʤʝʞʥʳʤʠ ʧʫʥʢʪʘʤʠ 

ʩʦʩʪʘʚʣʷʝʪ 70 - 80 ʢʤ [91]. ʅʘ ʨʠʩʫʥʢʝ 2.2 ʧʦʢʘʟʘʥʘ ʩʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ ɻʅʉʉ çʂʫʨʘʡè ʠ çɹʘʰʛʫè.  

 

 

ʈʠʩʫʥʦʢ 2.2  ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ ʩʝʪʠ çʂʫʨʘʡè ʠ 

çɹʘʰɻʋè 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: 

 
 ʇʫʥʢʪʳ ʩʝʪʠ çʂʫʨʘʡè 

 

 ʈʘʜʠʫʩ ʧʦʢʨʳʪʠʷ ʩʪʘʥʮʠʡ ʩʝʪʠ 

çʂʫʨʘʡè 

 
 ʇʫʥʢʪʳ ʩʝʪʠ çɹʘʰɻʋè 

 

 ʈʘʜʠʫʩ ʧʦʢʨʳʪʠʷ ʩʪʘʥʮʠʡ ʩʝʪʠ 

çɹʘʰɻʋè 
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ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʨʘʙʦʪʦʡ 

ʩʝʪʠ, ʚʢʣʶʯʘʷ ʝʛʦ ʚʥʫʪʨʝʥʥʝʝ ʪʝʩʪʠʨʦʚʘʥʠʝ, ʦʙʨʘʙʦʪʢʫ ʧʝʨʚʠʯʥʦʡ 

ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʚʳʯʠʩʣʝʥʠʷ, ʟʘʧʠʩʴ ʠ ʭʨʘʥʝʥʠʷ ʟʥʘʯʝʥʠʡ 

ʠʟʤʝʨʷʝʤʳʭ ʚʝʣʠʯʠʥ. 

ʀʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʝ ʜʘʥʥʳʝ ʇʆ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 2.1.  

 

ʊʘʙʣʠʮʘ 2.1 ï ʀʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʝ ʜʘʥʥʳʝ ʇʆ 

 

ʀʜʝʥʪʠʬʠʢʘ 

ʮʠʦʥʥʦʝ ʥʘ 

ʠʤʝʥʦʚʘʥʠʝ 

ʇʆ 

ʅʦʤʝʨ ʚʝʨ 

ʩʠʠ (ʠʜʝʥ 

ʪʠʬʠʢʘʮʠ 

ʦʥʥʳʡ ʥʦ 

ʤʝʨ) ʇʆ 

ʎʠʬʨʦʚʦʡ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʇʆ (ʢʦʥʪʨʦʣʴʥʘʷ 

ʩʫʤʤʘ ʠʩʧʦʣʥʷʝʤʦʛʦ ʢʦʜʘ) 

ɸʣʛʦʨʠʪʤ 

ʚʳʯʠʩʣʝʥʠʷ 

ʮʠʬʨʦʚʦʛʦ 

ʠʜʝʥʪʠʬʠʢʘ 

ʪʦʨʘ ʇʆ 

TopconTools V8.2.3 6FC56277CFF19973740B960FE114539D MD5 

TopNET-S.exe 10.0ʨ2 E3D43A417ɽʉɸɺɺ4541CD8D33D50B88AF MD5 

TopNET-R.exe 10.0ʨ2 2D9977E8011FABC632100163ʉ9ʉ67928 MD5 

TopNET-V.exe 10.0ʨ2 738B6C122DF1AE8D5C49F03D7ADC4EBD MD5 

 

ʂʦʤʧʣʝʢʪʥʦʩʪʴ ʩʨʝʜʩʪʚʘ ʠʟʤʝʨʝʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʪʘʥʜʘʨʪʥʳʤ 

ʦʙʲʸʤʦʤ ʜʣʷ ɻʅʉʉ ʠʟʤʝʨʝʥʠʡ. 

ʆʩʥʦʚʥʳʝ ʩʨʝʜʩʪʚʘ ʧʦʚʝʨʢʠ: 

- ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʨʚʠʯʥʳʡ ʩʧʝʮʠʘʣʴʥʳʡ ʵʪʘʣʦʥ ʝʜʠʥʠʮʳ 

ʜʣʠʥʳ. ɻʕʊ-199-2012. ʇʨʝʜʝʣʳ ʜʦʧʫʩʢʘʝʤʳʭ ʘʙʩʦʣʶʪʥʳʭ ʟʥʘʯʝʥʠʡ ʩʨʝʜʥʝʛʦ 

ʢʚʘʜʨʘʪʠʯʝʩʢʦʛʦ ʦʪʢʣʦʥʝʥʠʷ ʨʝʟʫʣʴʪʘʪʘ ʠʟʤʝʨʝʥʠʡ ʤʝʞʜʫ ʧʫʥʢʪʘʤʠ: 

- ʥʘ ʥʠʞʥʝʡ ʛʨʘʥʠʮʝ ʜʠʘʧʘʟʦʥʘ Ñ1 ʤʤ; 

- ʥʘ ʚʝʨʭʥʝʡ ʛʨʘʥʠʮʝ ʜʠʘʧʘʟʦʥʘ Ñ20 ʤʤ. 

ʂʦʤʧʣʝʢʪ ʵʪʘʣʦʥʥʳʡ ʧʨʠʝʤʥʠʢʦʚ ʩʠʛʥʘʣʦʚ ʛʣʦʙʘʣʴʥʳʭ ʥʘʚʠʛʘʮʠʦʥʥʳʭ 

ʩʧʫʪʥʠʢʦʚʳʭ ʩʠʩʪʝʤ NET-G3A-E3, ʨʝʛʠʩʪʨʘʮʠʦʥʥʳʡ ʥʦʤʝʨ 57336-14, 

ʛʨʘʥʠʮʳ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʧʦʛʨʝʰʥʦʩʪʠ (ʧʨʠ ʜʦʚʝʨʠʪʝʣʴʥʦʡ 

ʚʝʨʦʷʪʥʦʩʪʠ 0,95) ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʠʨʘʱʝʥʠʡ ʢʦʦʨʜʠʥʘʪ ʤʝʪʦʜʦʤ 

ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚ ʨʝʞʠʤʝ ʧʦʩʪʦʙʨʘʙʦʪʢʠ 1 ʤʤ. 

ʉʚʝʜʝʥʠʷ ʦ ʤʝʪʦʜʠʢʘʭ (ʤʝʪʦʜʘʭ) ʠʟʤʝʨʝʥʠʡ. ʉʝʪʴ ʙʘʟʠʩʥʘʷ ʦʧʦʨʥʘʷ 

ʘʢʪʠʚʥʘʷ çʈʝʩʧʫʙʣʠʢʘ ɹʘʰʢʦʨʪʦʩʪʘʥè - çʂʫʨʘʡè. ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ 
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ʵʢʩʧʣʫʘʪʘʮʠʠ. çʈʝʩʧʫʙʣʠʢʘ ɹʘʰʢʦʨʪʦʩʪʘʥè - çʂʫʨʘʡè ʈʕ. 

ʅʦʨʤʘʪʠʚʥʳʝ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʜʦʢʫʤʝʥʪʳ, ʫʩʪʘʥʘʚʣʠʚʘʶʱʠʝ ʪʨʝʙʦʚʘʥʠʷ 

ʢ ʩʝʪʠ ʙʘʟʠʩʥʦʡ ʦʧʦʨʥʦʡ ʘʢʪʠʚʥʦʡ çʈʝʩʧʫʙʣʠʢʘ ɹʘʰʢʦʨʪʦʩʪʘʥè - çʂʫʨʘʡè. 

1.  ɻʆʉʊ ʈ 53606-2009. çɻʅʉʉ. ʄʝʪʦʜʳ ʠ ʪʝʭʥʦʣʦʛʠʠ ʚʳʧʦʣʥʝʥʠʷ 

ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʠ ʟʝʤʣʝʫʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ. ʄʝʪʨʦʣʦʛʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ. 

ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷè. 

2.  ɻʆʉʊ ʈ 8. 1550 - 2011 çɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʩʠʩʪʝʤʘ ʦʙʝʩʧʝʯʝʥʠʷ 

ʝʜʠʥʩʪʚʘ ʠʟʤʝʨʝʥʠʡ. ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʦʚʝʨʦʯʥʘʷ ʩʭʝʤʘ ʜʣʷ ʢʦʦʨʜʠʥʘʪʥʦ-

ʚʨʝʤʝʥʥʳʭ ʩʨʝʜʩʪʚ ʠʟʤʝʨʝʥʠʡè. 

ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʦʙʣʘʩʪʷʤ ʧʨʠʤʝʥʝʥʠʷ ʚ ʩʬʝʨʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʦʙʝʩʧʝʯʝʥʠʷ ʝʜʠʥʩʪʚʘ ʠʟʤʝʨʝʥʠʡ. ʆʩʫʱʝʩʪʚʣʝʥʠʝ 

ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʠ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ (ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʫʥʢʪʦʤ 5 

ʧʨʠʣʦʞʝʥʠʷ ˉ 2 ʧʨʠʢʘʟʘ ʄʠʥʠʩʪʝʨʩʪʚʘ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʈʌ ʦʪ 23 

ʠʶʣʷ 2013 ʛ. ˉ 412 çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʧʝʨʝʯʥʷ ʠʟʤʝʨʝʥʠʡ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ 

ʩʬʝʨʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʦʙʝʩʧʝʯʝʥʠʷ ʝʜʠʥʩʪʚʘ ʠʟʤʝʨʝʥʠʡ, 

ʚʳʧʦʣʥʷʝʤʳʭ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʠ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʠ ʦʙʷʟʘʪʝʣʴʥʳʭ ʤʝʪʨʦʣʦʛʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʥʠʤ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʧʦʢʘʟʘʪʝʣʝʡ ʪʦʯʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡè). 

ʀʟʛʦʪʦʚʠʪʝʣʴ ï ʦʪʢʨʳʪʦʝ ʘʢʮʠʦʥʝʨʥʦʝ ʦʙʱʝʩʪʚʦ çʀʥʩʪʠʪʫʪ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ çʂʠʨʦʚʩʢʦʝ ʘʨʭʠʪʝʢʪʫʨʥʦʝ, 

ʟʝʤʣʝʫʩʪʨʦʠʪʝʣʴʥʦʝ ʧʨʦʝʢʪʥʦ-ʠʟʳʩʢʘʪʝʣʴʩʢʦʝ ʧʨʝʜʧʨʠʷʪʠʝè (ʆɸʆ 

çʂʠʨʦʚʛʠʧʨʦʟʝʤè). 

ʀʩʧʳʪʘʪʝʣʴʥʳʡ ʮʝʥʪʨ ï ʬʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʫʥʠʪʘʨʥʦʝ 

ʧʨʝʜʧʨʠʷʪʠʷ çɺʩʝʨʦʩʩʠʡʩʢʠʡ ʥʘʫʯʥʦ- ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʬʠʟʠʢʦ-

ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʨʘʜʠʦʪʝʭʥʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡè (ʌɻʋʇ çɺʅʀʀʌʊʈʀè). 

ʉʝʪʴ ɻʅʉʉ çSmartNetè. 

ɺ ʤʘʝ 2015 ʛ. çʀʆ ʎʂʋ-ɹʘʰɻʋè ʩʦʚʤʝʩʪʥʦ ʩ ʢʦʤʧʘʥʠʝʡ ʆʆʆ 

çʅʘʚʛʝʦʢʦʤè ʚʳʧʦʣʥʠʣʠ ʫʩʪʘʥʦʚʢʫ ɹʉ ʥʘ ʢʨʳʰʝ ʉʪʝʨʣʠʪʘʤʘʢʩʢʦʛʦ ʬʠʣʠʘʣʘ 

ɹʘʰɻʋ. 

ʅʘ ʨʠʩʫʥʢʝ 2.3 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ 
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ʩʝʪʠ çSmartNetè, ʚ ʪʘʙʣʠʮʝ 2.2  ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ɹʉ ʩʝʪʠ SmartNet. 

 

 

ʈʠʩʫʥʦʢ 2.3  ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ ʩʝʪʠ SmartNet 

 

ʊʘʙʣʠʮʘ 2.2  ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ɹʉ ʩʝʪʠ SmartNet 

 

ʀʤ ̫ ʂʦʜ 
ʊʠʧ 

ʧʨʠʝʤʥʠʢʘ: 

ʉʧʫʪʥʠʢʦʚʘʷ 

ʉʠʩʪʝʤʘ 

ʊʠʧ 

ʘʥʪʝʥʥʳ: 

ʏʘʩʪʦʪʘ 

ʟʘʧʠʩʠ: 

ʋʬʘ UFA_ Leica GR10 
GPS ʠ 

ɻʃʆʅɸʉʉ 
Leica AR10 1ʩʝʢ 

ʆʢʪʷʙʨʴʩʢʠʡ OCTB Leica GR10 
GPS ʠ 

ɻʃʆʅɸʉʉ 
Leica AR10 1ʩʝʢ 

ʉʪʝʨʣʠʪʘʤʘʢ STER Leica GR10 
GPS ʠ 

ɻʃʆʅɸʉʉ 
Leica AR20 1ʩʝʢ 

ʄʘʛʥʠʪʦʛʦʨʩʢ MAGN Leica GR10 
GPS ʠ 

ɻʃʆʅɸʉʉ 
Leica AR20 1ʩʝʢ 

ʆʨʝʥʙʫʨʛ OREN Leica GR10 
GPS ʠ 

ɻʃʆʅɸʉʉ 
Leica AR10 1ʩʝʢ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈɹ ʥʘʩʯʠʪʳʚʘʪʁʩʷ: 6 ʩʪʘʥʮʠʡ ɹʘʰɻʋ, 24 

ʩʪʘʥʮʠʠ çʂʫʨʘʡè, 3 ʩʪʘʥʮʠʠ SmartNet, ʠʪʦʛʦ 33 ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʠ. 
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2.2 ʇʣʘʥʦʚʦ-ʚʳʩʦʪʥʳʝ ʦʧʦʨʥʳʝ ʜʝʬʦʨʤʘʮʠʦʥʥʳʝ ʩʝʪʠ ɻɼʇ: 

ɹʣʦʭʠʥʩʢʦʛʦ, ʊʫʡʤʘʟʠʥʩʢʦʛʦ ʠ ɸʨʣʘʥʩʢʦʛʦ, ʘʥʘʣʠʟ ʜʝʬʦʨʤʘʮʠʡ 

 

ɻʦʨʦʜ ʋʬʘ (ɹʣʦʭʠʥʩʢʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʥʝʬʪʠ). ʅʘ ʨʠʩʫʥʢʝ 2.4 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʣʦʢʘʣʴʥʘ ̫ʩʭʝʤʘ ʟʦʥ ʠ ʫʯʘʩʪʢʦʚ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ 

ʪʝʨʨʠʪʦʨʠʠ ɹʣʦʭʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ɿʘʢʘʟʯʠʢʦʤ.  

 

 

ʈʠʩʫʥʦʢ 2.4  ʃʦʢʘʣʴʥʘʷ ʩʭʝʤʘ ʟʦʥ ʠ ʫʯʘʩʪʢʦʚ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ 

ʪʝʨʨʠʪʦʨʠʠ ɹʣʦʭʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

 

ʇʝʨʚʘʷ ʵʧʦʭʘ ʤʦʥʠʪʦʨʠʥʛʘ (2013 ʛʦʜ). ɺʠʜʳ ʠ ʦʙʲʸʤʳ ʨʘʙʦʪ. 

ʆʧʦʨʥʘʷ ʜʝʬʦʨʤʘʮʠʦʥʥʦʡ ʩʝʪʴ ɹʣʦʭʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʚʢʣʶʯʘʝʪ: 

ï 8 ʧʫʥʢʪʦʚ ʜʣʷ ʧʣʘʥʦʚʦʡ ʜʝʬʦʨʤʘʮʠʦʥʥʦʡ ʩʝʪʠ (ʇɼʉ); 
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ï 25 ʧʫʥʢʪʦʚ ʜʣʷ ʚʳʩʦʪʥʦʡ ʜʝʬʦʨʤʘʮʠʦʥʥʦʡ ʩʝʪʠ (ɺɼʉ); 

ï 4 ʧʫʥʢʪʘ ʜʣʷ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʭ ʜʝʬʦʨʤʘʮʠʦʥʥʦʡ ʩʝʪʠ (ɻʈɼʉ). 

ʇʨʦʠʟʚʝʜʝʥʘ ʨʝʢʦʛʥʦʩʮʠʨʦʚʢʘ ʪʨʘʩʩʳ ʥʠʚʝʣʠʨʦʚʘʥʠʷ II ʛʦ ʢʣʘʩʩʘ 14,27 

ʧ. ʢʤ. ʊʘʢ ʢʘʢ ɿʘʢʘʟʯʠʢ (ɹʘʰʥʝʬʪʴ) ʦʜʠʥ, ʪʦ ʪʠʧʳ ʟʘʢʣʘʜʳʚʘʝʤʳʭ ʮʝʥʪʨʦʚ 

ʧʣʘʥʦʚʦʡ, ʚʳʩʦʪʥʦʡ ʠ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʭ ʩʝʪʝʡ ʥʘ ʚʩʝʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ 

ʦʜʥʦʪʠʧʥʳ. ɺ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ʠ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʤʦʤʝʥʪʘ ʨʘʙʦʪʳ 

ʧʨʠʦʩʪʘʥʦʚʣʝʥʳ. 

ʆʜʥʘʢʦ, ʚ ʩʘʤʦʡ ʋʬʝ ʩʦʛʣʘʩʥʦ [56] ʚʳʷʚʣʝʥʦ, ʯʪʦ ʟʦʥʘ ʨʘʟʨʳʚʘ ʚ 

ʨʘʡʦʥʝ ʛ. ʋʬʳ ʩʦʚʧʘʜʘʝʪ ʩ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʜʚʠʛʦʚ ʣʠʥʝʡʥʳʭ 

ʩʪʨʫʢʪʫʨʥʳʭ ʟʦʥ ʨʝʣʴʝʬʘ çʉʭʝʤʳ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʯʘʩʪʢʦʚ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʠ 

ʚʝʨʪʠʢʘʣʴʥʳʭ ʧʦʜʚʠʞʝʢ ʟʝʤʥʦʡ ʢʦʨʳ ʚ ʨʘʡʦʥʝ ʛ. ʋʬʳè, ʧʨʝʜʣʦʞʝʥʥʦʡ 

ʂʘʟʘʥʮʝʚʳʤ ʖ.ɺ. ʠ ɹʘʨʳʰʥʠʢʦʚʳʤ ɺ.ʀ. (ʈʠʩʫʥʦʢ 2.7). ʎʝʣʳʡ ʨʷʜ 

ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ ʚ ʨʘʡʦʥʝ ʧʦʩʝʣʢʘ ʃʝʢʘʨʝʚʢʘ ʠ ʛʦʨʦʜʘ ʋʬʳ 

ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʧʨʝʜʝʣʘʭ ʫʢʘʟʘʥʥʦʡ ʟʦʥʳ ʨʘʟʨʳʚʘ. ʆʩʥʦʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, 

ʫʢʘʟʳʚʘʶʱʠʤʠ ʥʘ ʥʘʣʠʯʠʝ ʘʢʪʠʚʥʳʭ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ʋʬʳ  ʵʪʦ ʧʨʦʷʚʣʝʥʠʝ ʜʝʬʦʨʤʘʮʠʡ ʟʜʘʥʠʡ ʠ ʧʦʷʚʣʝʥʠʝ 

ʧʨʦʚʘʣʦʚ [103]. ʅʠʞʝ ʥʘ ʨʠʩʫʥʢʝ 2.7 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʭʝʤʘ ʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʫʯʘʩʪʢʦʚ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʠ ʚʝʨʪʠʢʘʣʴʥʳʭ ʧʦʜʚʠʞʝʢ ʟʝʤʥʦʡ ʢʦʨʳ ʚ ʨʘʡʦʥʝ ʛ. 

ʋʬ.r ʂʘʢ ʠʟʚʝʩʪʥʦ, ʠʥʩʪʠʪʫʪʦʤ ʛʝʦʣʦʛʠʠ ʋʅʎ ʈɸʅ (ʂʘʟʘʥʮʝʚ ʖ.ɺ) ʙʳʣʠ 

ʧʨʦʚʝʜʝʥʳ ʚʳʩʦʢʦʪʦʯʥʳʝ ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʨʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʧʦʣʝʚʳʭ 

ʘʚʪʦʥʦʤʥʳʭ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ -  ʇɸʉʉ-64. ɼʘʥʥʘʷ ʘʧʧʘʨʘʪʫʨʘ 

ʨʘʟʨʘʙʦʪʘʥʘ ʠ ʧʦʜʛʦʪʦʚʣʝʥʘ ʚ ʀʥʩʪʠʪʫʪʝ ʧʨʠʢʣʘʜʥʳʭ ʩʝʡʩʤʦʘʢʫʩʪʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʘʢʘʜʝʤʠʢʘ ʈɸʅ ʉ.ʃ. ʉʦʣʦʚʴʝʚʘ ʠ ʯʣ.-ʢʦʨʨ. 

ʈɸʅ ɸ.ɺ. ʅʠʢʦʣʘʝʚʘ. ʀʪʦʛʦʤ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʩʦʩʪʘʚʣʝʥʥʘʷ çʂʘʨʪʘ 

ʤʠʢʨʦʩʝʡʩʤʠʯʥʦʩʪʠ ʈʝʩʧʫʙʣʠʢʠ ɹʘʰʢʦʨʪʦʩʪʘʥè. ɺ 1997-1998 ʛʛ. ʜʘʥʥʳʝ 

ʩʝʡʩʤʦʩʪʘʥʮʠʠ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʠ ʚ ʧʨʝʜʝʣʘʭ ʛʦʨʦʜʘ ʋʬʳ.  ʇʦ ʩʦʦʙʱʝʥʠʷʤ 

ʞʠʪʝʣʝʡ ʛʦʨʦʜʘ ʚ ʨʘʡʦʥʝ ʫʣʠʮ ʂʘʨʘʠʜʝʣʴʩʢʦʡ, ʈʘʙʢʦʨʦʚ ʠ ʊʘʤʙʦʚʩʢʦʡ 

ʦʱʫʱʘʣʠʩʴ ʢʦʣʝʙʘʥʠʷ ʙʦʣʴʰʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ, ʥʘʧʦʤʠʥʘʚʰʠʝ 

ʟʝʤʣʝʪʨʷʩʝʥʠʷ. ɼʣʷ ʠʟʫʯʝʥʠʷ ʧʨʠʨʦʜʳ ʵʪʠʭ ʢʦʣʝʙʘʥʠʡ ʠ ʧʦʧʳʪʢʠ 

ʣʦʢʘʣʠʟʦʚʘʪʴ ʠʭ ʠʩʪʦʯʥʠʢ ʚ ʨʘʡʦʥʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʫʣʠʮ ʙʳʣʠ 
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ʫʩʪʘʥʦʚʣʝʥʳ ʩʝʡʩʤʦʩʪʘʥʮʠʠ, ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʚʘʨʴʠʨʦʚʘʣʠ ʦʪ 

200 ʜʦ 400 ʤ. ʇʦʣʠʛʦʥ ʠʟ 4 ʇɸʉʉ ʠʤʝʣ ʬʦʨʤʫ ʪʨʘʧʝʮʠʠ (ʈʠʩʫʥʦʢ 2.5).  

 

 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: 

         - ʪʦʯʢʘ ʧʦʩʪʘʥʦʚʢʠ ʇɸʉʉ ʠ ʠʭ ʥʦʤʝʨʘ;  

         -  ʧʦʣʦʞʝʥʠʷ ʠʩʪʦʯʥʠʢʦʚ ʠʤʧʫʣʴʩʦʚ ʚʠʙʨʘʮʠʡ ʧʦ ʤʝʪʦʜʫ ʟʘʩʝʯʝʢ;  

         - ʥʘʠʙʦʣʝʝ ʜʦʩʪʦʚʝʨʥʘʷ ʦʙʣʘʩʪʴ ʥʘʭʦʞʜʝʥʠʷ ʠʩʪʦʯʥʠʢʘ ʩʝʡʩʤʦʚʠʙʨʘʮʠʡ;  

         - ʢʦʥʪʫʨ ʠʩʪʦʯʥʠʢʘ ʚʠʙʨʘʮʠʡ, ʦʧʨʝʜʝʣʝʥʥʳʡ ʘʤʧʣʠʪʫʜʥʳʤ ʤʝʪʦʜʦʤ. 

   

ʈʠʩʫʥʦʢ 2.5 - ʉʭʝʤʘ ʩʝʡʩʤʦʧʦʣʠʛʦʥʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʘʨʘʠʜʝʣʴʩʢʦʛʦ 

ʤʠʢʨʦʨʘʡʦʥʘ ʛ. ʋʬʳ. ʇʦ ʂʘʟʘʥʮʝʚʫ, ʂʘʟʘʥʮʝʚʦʡ (2001) 

 

ʇʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʥʘʯʘʪʳ 12 ʤʘʨʪʘ ʠ ʟʘʢʦʥʯʝʥʳ 2 ʘʧʨʝʣʷ 

1998 ʛ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʟʘʧʠʩʠ ʩʦʩʪʘʚʠʣʘ 22 ʩʫʪʦʢ, ʘ ʜʣʠʥʘ ʧʦʣʫʯʝʥʥʳʭ 

ʤʘʛʥʠʪʥʳʭ ʟʘʧʠʩʝʡ ï 3,5 ʢʤ. 
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ʃʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʧʠʩʝʡ ʧʦʟʚʦʣʠʣʠ ʚʳʜʝʣʠʪʴ ʚʠʙʨʘʮʠʠ 

ʥʝʦʙʳʯʥʦʡ ʧʨʠʨʦʜʳ, ʭʘʨʘʢʪʝʨ ʢʦʪʦʨʳʭ ʦʪʣʠʯʘʣʩʷ ʦʪ ʪʝʭʥʦʛʝʥʥʳʭ ʰʫʤʦʚ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʤʠʢʨʦʨʘʡʦʥʘ ʛ. ʋʬʳ. ɿʘʧʠʩʠ 

ʰʫʤʘ ʘʚʪʦʤʘʰʠʥ ʠ ʜʨʫʛʠʭ ʜʚʠʞʫʱʠʭʩʷ ʩʨʝʜʩʪʚ ʦʪʣʠʯʘʣʠʩʴ ʧʣʘʚʥʳʤ ʨʦʩʪʦʤ 

ʘʤʧʣʠʪʫʜʳ ʩʠʛʥʘʣʘ ʧʦ ʤʝʨʝ ʧʨʠʙʣʠʞʝʥʠʷ ʜʚʠʞʫʱʠʭʩʷ ʦʙʲʝʢʪʦʚ ʢ ʪʦʯʢʝ 

ʨʝʛʠʩʪʨʘʮʠʠ ʠ ʫʤʝʥʴʰʝʥʠʝʤ ï ʧʦ ʤʝʨʝ ʫʜʘʣʝʥʠʷ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʢʦʣʝʙʘʥʠʷ 

ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʘʚʪʦʪʨʘʥʩʧʦʨʪʦʤ (ʯʘʩʪʴʶ ʜʨʫʛʦʡ ʧʨʠʨʦʜʳ), 

ʥʝ ʩʦʚʧʘʜʘʣʠ ʧʦ ʚʨʝʤʝʥʠ ʥʘ ʨʘʟʥʳʭ ʩʪʘʥʮʠʷʭ. 

ʂʨʠʪʝʨʠʝʤ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʠ ʫʯʝʪʘ ʠʥʪʝʨʝʩʫʶʱʠʭ ʢʦʣʝʙʘʥʠʡ, 

ʦʭʚʘʪʠʚʰʠʭ ʟʝʤʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʚʦ ʚʩʝʤ ʠʩʩʣʝʜʫʝʤʦʤ ʨʘʡʦʥʝ, ʙʳʣʦ ʠʭ 

ʩʦʚʧʘʜʝʥʠʝ ʧʦ ʚʨʝʤʝʥʠ ʚʦ ʚʩʝʭ ʨʝʛʠʩʪʨʠʨʫʶʱʠʭ ʩʪʘʥʮʠʷʭ. 

ʂʘʢ ʧʨʘʚʠʣʦ, ʵʪʠ ʢʦʣʝʙʘʥʠʷ ʥʘʯʠʥʘʣʠʩʴ ʚ ʚʠʜʝ ʦʪʜʝʣʴʥʳʭ ʢʦʨʦʪʢʠʭ 

ʮʫʛʦʚ ʜʣʠʪʝʣʴʥʦʩʪʴ 10-60 ʩʝʢʫʥʜ ʩ ʨʝʟʢʠʤʠ ʚʩʪʫʧʣʝʥʠʷʤʠ, ʢʦʪʦʨʳʝ ʩʧʫʩʪʷ 

ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʩʣʠʚʘʣʠʩʴ ʚ ʥʝʧʨʝʨʳʚʥʳʡ ʩʠʛʥʘʣ. ɸʥʦʤʘʣʴʥʳʝ ʢʦʣʝʙʘʥʠʷ 

ʧʦʷʚʣʷʣʠʩʴ ʟʘ ʚʩʝ ʚʨʝʤʷ ʨʝʛʠʩʪʨʘʮʠʠ 24 ʨʘʟʘ ʠ ʧʨʦʜʦʣʞʘʣʠʩʴ ʦʪ ʥʝʩʢʦʣʴʢʠʭ 

ʜʝʩʷʪʢʦʚ ʤʠʥʫʪ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʯʘʩʦʚ. 

ɸʤʧʣʠʪʫʜʘ ʢʦʣʝʙʘʥʠʡ ʧʨʝʚʳʰʘʣʘ ʘʤʧʣʠʪʫʜʫ ʬʦʥʦʚʦʛʦ ʰʫʤʘ ʚ 10-30 

ʨʘʟ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʩʧʦʣʦʞʝʥʠʷ ʪʦʯʢʠ ʨʝʛʠʩʪʨʘʮʠʠ: ʚ ʪʦʯʢʝ 3 ʦʥʘ 

ʩʦʩʪʘʚʣʷʣʘ ʧʦʨʷʜʢʘ 30 ʤʢʤ ʥʘ ʬʦʥʝ ʰʫʤʘ ʧʦʨʷʜʢʘ 1,5 ʤʢʤ, ʚ ʪʦʯʢʝ 4 

ʘʤʧʣʠʪʫʜʘ ʢʦʣʝʙʘʥʠʡ ʜʦʩʪʠʛʘʣʘ ʚʝʣʠʯʠʥʳ ʧʦʨʷʜʢʘ 15 ʤʢʤ ʥʘ ʬʦʥʝ ʰʫʤʦʚ ʩʦ 

ʩʨʝʜʥʝʡ ʘʤʧʣʠʪʫʜʦʡ 1 ʤʢʤ, ʚ ʪʦʯʢʝ 2 ï 12 ʤʢʤ ʠ 0,8 ʤʢʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; ʚ 

ʪʦʯʢʝ 1 ʧʦʨʷʜʢʘ 8 ʤʢʤ ʩʦʩʪʘʚʣʷʣʘ ʘʤʧʣʠʪʫʜʘ ʚʠʙʨʘʮʠʡ ʠ 0,5 ʤʢʤ ʘʤʧʣʠʪʫʜʘ 

ʰʫʤʘ. ʆʮʝʥʢʘ ʤʝʩʪʘ ʠʩʪʦʯʥʠʢʘ ʚʠʙʨʘʮʠʡ ʦʧʨʝʜʝʣʝʥʘ ʧʦ ʚʨʝʤʝʥʠ ʧʨʦʙʝʛʘ 

ʫʧʨʫʛʠʭ ʢʦʣʝʙʘʥʠʡ ʥʘ ʨʘʟʥʳʝ ʩʪʘʥʮʠʠ. ɺʩʝʛʦ ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʥʦ 14 

ʠʤʧʫʣʴʩʦʚ, ʥʘ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʙʳʣʦ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʫʚʝʨʝʥʥʦ ʚʳʜʝʣʠʪʴ 

ʤʦʤʝʥʪʳ ʧʝʨʚʳʭ ʚʩʪʫʧʣʝʥʠʡ ʠʤʧʫʣʴʩʦʚ ʚʠʙʨʘʮʠʡ. ɿʘʪʝʤ, ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ 

ʟʘʩʝʯʝʢ ʦʧʨʝʜʝʣʷʣʠʩʴ ʤʝʩʪʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʠʩʪʦʯʥʠʢʦʚ ʠʤʧʫʣʴʩʦʚ ʚʠʙʨʘʮʠʡ. 

ʅʘ ʨʠʩʫʥʢʝ 2.5 ʚʠʜʥʦ, ʯʪʦ ʵʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʭʦʨʦʰʦ ʩʦʚʧʘʜʘʶʪ ʩ ʩʝʢʪʦʨʦʤ 

ʚʦʟʤʦʞʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʠʩʪʦʯʥʠʢʘ ʚʠʙʨʘʮʠʡ, ʦʧʨʝʜʝʣʝʥʥʦʛʦ 

ʘʤʧʣʠʪʫʜʥʳʤ ʩʧʦʩʦʙʦʤ. ɺʠʙʨʘʮʠʠ ʥʝʦʙʳʯʥʦʡ ʧʨʠʨʦʜʳ ʧʦʨʦʞʜʘʶʪ ʏʉ. ʊʘʢ 
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ʚ ʧʷʪʥʠʮʫ, 25 ʥʦʷʙʨʷ 2016 ʛʦʜʘ ʧʦ ʫʣʠʮʝ ʀʥʪʝʨʥʘʮʠʦʥʘʣʴʥʦʡ 193/2 ʦʢʦʣʦ 19 

ʯʘʩʦʚ ʤʝʩʪʥʦʛʦ ʚʨʝʤʝʥʠ ʥʘ ʤʝʩʪʝ ʘʚʪʦʩʪʦʷʥʢʠ ʥʝʦʞʠʜʘʥʥʦ ʦʙʨʘʟʦʚʘʣʘʩʴ 

ʚʦʨʦʥʢʘ, ʢʦʪʦʨʘʷ ʫʪʷʥʫʣʘ ʜʚʘ ʘʚʪʦʤʦʙʠʣʷ ʦʜʠʥ ʫʜʘʣʦʩʴ ʚʳʪʘʱʠʪʴ ʪʨʦʩʦʤ. 

ɺʪʦʨʦʡ ʘʚʪʦʤʦʙʠʣʴ ʪʦʞʝ ʧʦʜʮʝʧʠʣʠ, ʥʦ, ʩʢʦʣʴʢʦ ʥʝ ʜʝʨʛʘʣʠ, ʪʦʣʢʫ ʥʝ ʙʳʣʦ: 

ɸʚʪʦʤʦʙʠʣʴ ɺɸɿ - 1119 ʧʦʚʠʩ ʥʘ ʙʨʶʭʝ, ʘ ʦʪ ʢʘʞʜʦʛʦ ʨʳʚʢʘ ʫ ʚʦʨʦʥʢʠ ʝʱʝ 

ʙʦʣʴʰʝ ʦʩʳʧʘʣʠʩʴ ʢʨʘʷ. ʂʦʣʝʩʘ ʟʘʜʨʘʣʠʩʴ ʧʦʜ 45 ʛʨʘʜʫʩʦʚ, ʩʪʘʣ ʧʨʦʩʝʜʘʪʴ 

ʙʘʛʘʞʥʠʢ, ʤʘʰʠʥʘ ʚʩʝ ʙʦʣʴʰʝ ʢʨʝʥʠʣʘʩʴ, ʠ ʧʦʪʷʥʫʣʘ ʟʘ ʩʦʙʦʡ ʘʚʪʦʤʦʙʠʣʴ 

ʋɸɿ - 452. ʇʨʠʰʣʦʩʴ ʦʪʮʝʧʠʪʴ. ɹʫʢʚʘʣʴʥʦ ʯʝʨʝʟ ʜʝʩʷʪʴ ʤʠʥʫʪ ʚʩʝ ʙʳʣʦ 

ʢʦʥʯʝʥʦ: ʛʜʝ-ʪʦ ʚ ʥʝʜʨʘʭ ʚʦʨʦʥʢʠ ʢʨʷʢʥʫʣʦ, ʪʦʣʧʘ ʘʭʥʫʣʘ, ʤʘʰʠʥʘ ʧʨʦʩʝʣʘ ʠ 

ʩ ʪʷʞʝʣʳʤ ʚʟʜʦʭʦʤ ʩʢʨʳʣʘʩʴ ʧʦʜ ʚʦʜʦʡ (ʈʠʩʫʥʦʢ 2.6). 

 

 

ʈʠʩʫʥʦʢ 2.6 ï ɺʦʨʦʥʢʘ ʥʘ ʫʣ. ʀʥʪʝʨʥʘʮʠʦʥʘʣʴʥʘʷ ʛ.ʋʬʳ 

 

ɻʠʛʘʥʪʩʢʫʶ ʣʫʞʫ ï ʚʦʩʝʤʴ ʥʘ ʚʦʩʝʤʴ ʤʝʪʨʦʚ, ʩʧʘʩʘʪʝʣʠ ʦʪʢʘʯʠʚʘʣʠ ʚ 

ʪʨʠ ʥʘʩʦʩʘ, ʢ ʫʪʨʫ ʚʩʝ ʦʪʢʘʯʘʣʠ, ʛʣʫʙʠʥʘ ʰʝʩʪʴ ʤʝʪʨʦʚ, ʘ ʤʘʰʠʥʳ ʥʘ ʜʥʝ ʥʝʪ. 

ʉʦʛʣʘʩʥʦ [104] ʚ ʋʬʝ ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʙʦʣʝʝ 100 ʘʚʘʨʠʡʥʳʭ ʟʜʘʥʠʡ. 
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ʉʝʡʩʤʠʯʝʩʢʘʷ ʩʪʘʥʮʠʷ ʧʦʜ ʋʬʦʡ ʨʝʛʠʩʪʨʠʨʫʝʪ ʩʝʡʩʤʦʩʦʙʳʪʠʷ ʜʦ 3 ʙʘʣʣʦʚ ʚ 

ʨʘʜʠʫʩʝ 70 ʢʤ (ʊʘʙʣʠʮʘ 1.1 ʇʦʨʷʜʢʦʚʳʡ ˉ 7,11,13,14). ɼʣʷ ʙʦʣʝʝ ʪʦʯʥʦʛʦ 

ʚʳʙʦʨʘ ʧʣʦʩʢʦʩʪʝʡ ʨʘʟʨʳʚʘ ʥʝʦʙʭʦʜʠʤʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʫʥʢʪʳ 

ʢʦʤʧʣʝʢʩʥʳʭ ʥʘʙʣʶʜʝʥʠʡ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʦʭʚʘʪʠʪʴ ʥʝ ʪʦʣʴʢʦ ʪʝʨʨʠʪʦʨʠʶ 

ɹʣʦʭʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʥʦ ʠ ʛʦʨʦʜ ʋʬʘ ʠ ʝʸ ʦʢʨʝʩʪʥʦʩʪʠ. 

 

ʈʠʩʫʥʦʢ 2.7  ʉʭʝʤʘ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʯʘʩʪʢʦʚ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʠ 

ʚʝʨʪʠʢʘʣʴʥʳʭ ʧʦʜʚʠʞʝʢ ʟʝʤʥʦʡ ʢʦʨʳ ʚ ʨʘʡʦʥʝ ʛ.ʋʬʳ 

 

ɻʦʨʦʜ ʊʫʡʤʘʟʳ (ʊʫʡʤʘʟʠʥʩʢʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʥʝʬʪʠ). ʇʝʨʚʘʷ 

ʵʧʦʭʘ ʤʦʥʠʪʦʨʠʥʛʘ (2014 ʛʦʜ). ɺʠʜʳ ʠ ʦʙʲʸʤʳ ʨʘʙʦʪ. ɺ 2014 ʛ. ʠ ʚ 

ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ʨʘʙʦʪʳ ʧʦ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʤʫ ʤʦʥʠʪʦʨʠʥʛʫ ʚʳʧʦʣʥʷʣʘ 

ʆʆʆ çʂʘʨʪʦʛʨʘʬʠʷè. ʆʧʦʨʥʘʷ ʜʝʬʦʨʤʘʮʠʦʥʥʘʷ ʩʝʪʴ ʊʫʡʤʘʟʠʥʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʚʢʣʶʯʘʝʪ: 

12 -  ʧʫʥʢʪʦʚ ʧʣʘʥʦʚʦʡ ʜʝʬʦʨʤʘʮʠʦʥʥʦʡ ʩʝʪʠ (ʇɼʉ); 
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78 ʧʦʛʦʥʥʳʭ ʢʤ ʥʠʚʝʣʠʨʦʚʘʥʠʷ II  ʢʣ. 

[ʋʂɸɾʀʊɽ ɿɼɽʉʔ ʀʉʊʆʏʅʀʂ.] 

 2 - ʧʫʥʢʪʘ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʦʡ ʜʝʬʦʨʤʘʮʠʦʥʥʦʡ ʩʝʪʠ (ɻʈɼʉ); 

106 - ʧʫʥʢʪʦʚ ʚʳʩʦʪʥʦʡ 

ʜʝʬʦʨʤʘʮʠʦʥʥʦʡ ʩʝʪʠ (ɺɼʉ) ʠʟ ʥʠʭ;  

73 - ʛʨʫʥʪʦʚʳʭ ʨʝʧʝʨʘ; 

15 - ʩʪʝʥʥʳʭ ʨʝʧʝʨʘ; 

18 - ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʤʘʨʦʢ. 

ʅʘ ʨʠʩʫʥʢʝ 2.8 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʭʝʤʘ ʟʦʥ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ɿʘʢʘʟʯʠʢʦʤ, ʩʦʛʣʘʩʥʦ ʩʭʝʤʝ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʟʦʥʳ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʘʷ ʯʘʩʪʴ ʦʙʲʝʢʪʘ 

(ʛ.ʊʫʡʤʘʟʳ). 

 

 

ʈʠʩʫʥʦʢ 2.8  ʉʭʝʤʘ ʟʦʥʳ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʊʫʡʤʘʟʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʥʝʬʪʠ ʧʦ ʤʘʪʝʨʠʘʣʘʤ ɿʘʢʘʟʯʠʢʘ 

 

ʉʦʟʜʘʥʠʝ ʧʣʘʥʦʚʦʡ ʜʝʬʦʨʤʘʮʠʦʥʥʦʡ ʩʝʪʠ (ʇɼʉ). ʇʣʘʥʦʚʘʷ ʦʧʦʨʥʘʷ 

ʜʝʬʦʨʤʘʮʠʦʥʥʘʷ ʩʝʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʳʪʷʥʫʪʦʝ ʟʚʝʥʦ ʪʨʝʫʛʦʣʴʥʠʢʦʚ ʩ 

ʶʛʦ-ʟʘʧʘʜʘ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢ, ʩʦʩʪʦʷʱʠʡ ʠʟ 12 ʧʫʥʢʪʦʚ ʚ ʧʨʝʜʝʣʘʭ 

ʊʫʡʤʘʟʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʈɹ, ɹʘʚʣʠʥʩʢʦʛʦ ʠ ʖʪʘʟʠʥʩʢʦʛʦ ʨʘʡʦʥʦʚ ʈʊ (ʈʠʩʫʥʦʢ 
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2.9). ʇʦ ʪʦʯʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʉɻʉ-1 [89]. 

 

 

ʈʠʩʫʥʦʢ 2.9 ī ʉʭʝʤʘ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ʠ ʚʳʩʦʪ ʧʫʥʢʪʦʚ ʇɼʉ ʠ ɺɼʉ 

 

ɺʥʦʚʴ ʟʘʣʦʞʝʥʥʳʝ ʧʫʥʢʪʳ ʠʤʝʶʪ ʫʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: 01SGS (1), 

02SGS (2), 03SGS (3), 04SGS (4), 08SGS (8), 09SGS (9), 11SGS (11). ʀʟ ʥʠʭ 3 

ʧʫʥʢʪʘ ɻɻʉ, ʚʢʣʶʯʝʥʥʳʝ ʚ ʩʝʪʴ: 5 SGS ï ʊʶʤʝʥʷʢ 3ʢʣ. (5), 7SGS 

ɺʝʨʭ.ɿʘʠʪʦʚʦ 3ʢʣ. (5), 10SGS ɸʣʘʙʘʢʫʣʴ 3ʢʣ. (10). ʊʘʢʞʝ, ʚ ʜʝʬʦʨʤʘʮʠʦʥʥʫʶ 

ʩʝʪʴ ʚʢʣʶʯʝʥʳ ʧʫʥʢʪʳ ʚʝʜʦʤʩʪʚʝʥʥʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ: 06SGS (6), 12SGS 

(12). 

ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʩʧʫʪʥʠʢʦʚʳʭ ʠʟʤʝʨʝʥʠʡ ʚ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ 

ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʜʘʪ ʧʨʠʥʷʪʳ ʪʝ ʞʝ ʯʪʦ ʠ ʧʨʠ ʩʦʟʜʘʥʠʠ ɻʅʉʉ ɹʘʰɻʋ (ʨʠʩʫʥʦʢ 

2.2). 

ʉʧʫʪʥʠʢʦʚʦʝ ʛʝʦʜʝʟʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʪʦ ʞʝ, ʯʪʦ ʠ 
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ʧʨʠ ʩʦʟʜʘʥʠʠ ɻʅʉʉ ɹʘʰɻʋ. 

ɺʩʝ ʠʥʩʪʨʫʤʝʥʪʳ ʧʨʦʰʣʠ ʩʚʦʝʚʨʝʤʝʥʥʫʶ ʤʝʪʨʦʣʦʛʠʶ. ʉʧʫʪʥʠʢʦʚʳʝ 

ʩʠʥʭʨʦʥʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʚʳʧʦʣʥʷʣʠʩʴ ʧʦ ʦʜʥʦʤʫ ʵʪʘʧʫ ʚ ʛʦʜ ʠ ʩʠʥʭʨʦʥʥʦ ʚ 3 

ʩʝʘʥʩʘ; ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʢʘʞʜʦʛʦ ʩʝʘʥʩʘ ʩʦʩʪʘʚʣʷʣʦ ʥʝ ʤʝʥʝʝ 6 ʯʘʩʦʚ; 

ʜʠʩʢʨʝʪʥʦʩʪʴ ʟʘʧʠʩʠ 10 ʩʝʢʫʥʜ; ʤʘʩʢʘ ʚʦʟʚʳʰʝʥʠʷ (ʦʪʩʝʯʢʠ) 10Á; ʨʝʞʠʤ 

çʩʪʘʪʠʢʘè, ʩ ʠʟʤʝʥʝʥʠʝʤ ʚʳʩʦʪʳ ʘʥʪʝʥʥʳ ʥʘ 10 ʩʤ ʤʝʞʜʫ ʩʝʘʥʩʘʤʠ 

ʥʘʙʣʶʜʝʥʠʡ. 

ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʠʩʧʦʣʴʟʫʝʤʦʝ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʨʘʙʦʪ. 

ʆʙʨʘʙʦʪʢʘ ʠ ʫʨʘʚʥʠʚʘʥʠʝ ʧʦʣʝʚʳʭ ʠʟʤʝʨʝʥʠʡ ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʚ 

ʧʨʦʛʨʘʤʤʥʦʤ ʧʨʦʜʫʢʪʝ çTrimble Business Centerè (TBC) (ʥʦʤʝʨ ʣʠʮʝʥʟʠʠ 

579889617).  ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʚʳʯʠʩʣʝʥʠʡ ʩʦʩʪʘʚʣʝʥʳ ʨʘʟʥʦʩʪʠ ʢʦʦʨʜʠʥʘʪ ʚ 

ʉʂʂʇ çɹʘʰʢʦʨʪʦʩʪʘʥè ʠ ʦʪʤʝʪʦʢ ʚ ʆʨʪʦʤʝʪʨʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ ʚʳʩʦʪ ʤʝʞʜʫ 

ʵʧʦʭʘʤʠ 2014-2018 ʛʛ.   

ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʦʨʜʠʥʘʪ ʧʫʥʢʪʦʚ ʩʝʪʠ ʥʠʚʝʣʠʨʦʚʘʥʠʷ II ʢʣ. 

ʚʳʧʦʣʥʷʣʦʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʫʪʥʠʢʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʉʧʫʪʥʠʢʦʚʳʝ 

ʥʘʙʣʶʜʝʥʠʷ ʥʘ ʚʩʝʭ ʧʫʥʢʪʘʭ ʚʳʧʦʣʥʷʣʠʩʴ ʚ 2 ʩʝʘʥʩʘ ʦʙʱʝʡ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʥʝ ʤʝʥʝʝ 2-ʭ ʯʘʩʦʚ, ʩ ʜʠʩʢʨʝʪʥʦʩʪʴʶ 10 ʩʝʢʫʥʜ, ʤʘʩʢʘ 

10Á, ʨʝʞʠʤ çʩʪʘʪʠʢʘè, ʩ ʦʙʷʟʘʪʝʣʴʥʳʤ ʠʟʤʝʥʝʥʠʝʤ ʤʝʞʜʫ ʩʝʘʥʩʘʤʠ 

ʥʘʙʣʶʜʝʥʠʡ, ʚʳʩʦʪʳ ʘʥʪʝʥʥʳ ʥʝ ʤʝʥʝʝ ʯʝʤ ʥʘ 10 ʩʤ. 

ʉʦʟʜʘʥʠʝ ʚʳʩʦʪʥʦʡ ʜʝʬʦʨʤʘʮʠʦʥʥʦʡ ʩʝʪʠ. ʂʦʦʨʜʠʥʘʪʳ ʩʪʝʥʥʳʭ 

ʨʝʧʝʨʦʚ ʦʧʨʝʜʝʣʝʥʳ ʧʦʣʷʨʥʳʤ ʤʝʪʦʜʦʤ ʵʣʝʢʪʨʦʥʥʳʤ ʪʘʭʝʦʤʝʪʨʦʤ Trimble 

M3 5DR ʦʪ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʪʦʯʝʢ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʝʥʳ ʩ ʧʦʤʦʱʴʶ GPS-

ʦʧʨʝʜʝʣʝʥʠʡ ʦʪ ʧʫʥʢʪʦʚ ʧʣʘʥʦʚʦʡ ʦʧʦʨʥʦʡ ʜʝʬʦʨʤʘʮʠʦʥʥʦʡ ʩʝʪʠ.  

ʆʙʨʘʙʦʪʢʘ ʠ ʫʨʘʚʥʠʚʘʥʠʝ ʧʦʣʝʚʳʭ ʠʟʤʝʨʝʥʠʡ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʚ 

ʧʨʦʛʨʘʤʤʥʦʤ ʧʨʦʜʫʢʪʝ çTrimble Business Centerè (TBC) (ʥʦʤʝʨ ʣʠʮʝʥʟʠʠ 

ˉ579889617) ʠ CREDO_DAT 4.1 (ʢʣʶʯ ˉ 30817042).  

ɺʩʝ ʧʦʣʝʚʳʝ ʠ ʢʘʤʝʨʘʣʴʥʳʝ ʨʘʙʦʪʳ ʧʦ ʥʠʚʝʣʠʨʦʚʘʥʠʶ ʚʳʧʦʣʥʝʥʳ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ c [32]. 

ʅʠʚʝʣʠʨʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʮʠʬʨʦʚʳʤ ʥʠʚʝʣʠʨʦʤ Trimble DiNi  0.3 

ˉ706106, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʠʚʝʣʠʨʥʳʭ ʨʝʝʢ Trimble LD13 ˉ32219, 32707. 
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ʅʠʚʝʣʠʨ ʠʤʝʝʪ ʩʝʨʪʠʬʠʢʘʪ ʤʝʪʨʦʣʦʛʠʯʝʩʢʦʡ ʩʣʫʞʙʳ 

ʧʨʝʜʩʪʘʚʠʪʝʣʴʩʪʚʘ ʢʦʤʧʘʥʠʠ ʚ ʄʀʀɻɸʠʂ ˉ ʄʃ 285, ʄʃ288 ʠ ʥʠʚʝʣʠʨʥʳʝ 

ʨʝʡʢʠ ˉ ʄʃʂ 287, 289. 

ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʧʦʣʝʚʳʭ ʨʘʙʦʪ ʚʳʧʦʣʥʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʠʚʝʣʠʨʘ ʠ 

ʵʪʘʣʦʥʠʨʦʚʘʥʠʝ ʨʝʝʢ. ʂʦʧʠʠ ʩʚʠʜʝʪʝʣʴʩʪʚ ʦ ʧʦʚʝʨʢʘʭ ʥʠʚʝʣʠʨʘ ʠ ʨʝʝʢ 

ʧʨʠʣʘʛʘʶʪʩʷ. ɼʣʠʥʘ ʤʝʪʨʦʚʦʛʦ ʠʥʪʝʨʚʘʣʘ ʨʝʝʢ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʪʨʝʙʦʚʘʥʠʷʤ 

ʠʥʩʪʨʫʢʮʠʠ, ʧʨʝʜʧʠʩʳʚʘʶʱʝʡ ʦʪʢʣʦʥʝʥʠʝ ʦʪ ʥʦʤʠʥʘʣʘ ʥʝ ʙʦʣʝʝ 0.2 ʤʤ ʜʣʷ II 

ʢʣʘʩʩʘ ʥʠʚʝʣʠʨʦʚʘʥʠʷ. 

ʃʠʥʠʠ ʥʠʚʝʣʠʨʦʚʘʥʠʷ II ʢʣʘʩʩʘ ʚʳʧʦʣʥʝʥʳ ʚ ʧʨʷʤʦʤ ʠ ʦʙʨʘʪʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʷʭ. ʆʙʱʘʷ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʥʠʚʝʣʠʨʥʳʭ ʣʠʥʠʡ ʚ ʧʨʷʤʦʤ ʠ 

ʦʙʨʘʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʩʦʩʪʘʚʣʷʝʪ ʜʚʦʡʥʦʛʦ ʭʦʜʘ 78 ʧ.ʢʤ. 

ʇʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʥʠʚʝʣʠʨʦʚʘʥʠʷ ʨʝʡʢʠ ʫʩʪʘʥʘʚʣʠʚʘʣʠʩʴ ʥʘ 

ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʢʦʩʪʳʣʠ ʜʣʠʥʦʡ 30 ʩʤ ʠ ʜʠʘʤʝʪʨʦʤ 2.5-3 ʩʤ ʩʦ ʩʲʝʤʥʳʤ 

ʢʦʣʧʘʯʢʦʤ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ. ʇʨʠ ʧʝʨʝʨʳʚʘʭ ʚ ʨʘʙʦʪʝ ʥʘʙʣʶʜʝʥʠʷ 

ʟʘʢʘʥʯʠʚʘʣʠʩʴ ʥʘ ʧʦʩʪʦʷʥʥʦʤ ʨʝʧʝʨʝ. ʅʠʚʝʣʠʨʦʚʘʥʠʝ ʚʳʧʦʣʥʷʣʦʩʴ ʩʝʢʮʠʷʤʠ 

ʧʦ ʩʭʝʤʝ "ʚʦʩʴʤʝʨʢʘ". ʆʜʥʫ ʩʝʢʮʠʶ ʚʳʧʦʣʥʷʣʠ ʚ ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʦʜʥʫ - 

ʚ ʦʙʨʘʪʥʦʤ, ʘ ʟʘʪʝʤ ʥʘʦʙʦʨʦʪ. ʇʨʠ ʧʝʨʝʤʝʥʝ ʥʘʧʨʘʚʣʝʥʠʷ ʥʠʚʝʣʠʨʦʚʘʥʠʷ 

ʨʝʡʢʠ ʤʝʥʷʣʠʩʴ ʤʝʩʪʘʤʠ. 

ʀʟʤʝʨʝʥʠʷ ʚʳʧʦʣʥʷʣʠʩʴ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʪʠʭʫʶ ʠ ʧʘʩʤʫʨʥʫʶ 

ʧʦʛʦʜʫ, ʚ ʪʝʯʝʥʠʝ ʩʚʝʪʦʚʦʛʦ ʜʥʷ. ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʠʟʤʝʨʷʣʘʩʴ ʯʝʨʝʟ ʜʚʝ 

ʩʪʘʥʮʠʠ. 

ɼʣʠʥʘ ʚʠʟʠʨʥʦʛʦ ʣʫʯʘ - 50 ʤ, ʥʘʠʙʦʣʴʰʘʷ - 75 ʤ. ʅʝʨʘʚʝʥʩʪʚʦ 

ʨʘʩʩʪʦʷʥʠʡ ʦʪ ʥʠʚʝʣʠʨʘ ʜʦ ʨʝʝʢ ʥʘ ʩʪʘʥʮʠʠ ʚ ʧʨʝʜʝʣʘʭ 1 ʤʝʪʨʘ, ʥʘʢʦʧʣʝʥʠʝ 

ʧʦ ʩʝʢʮʠʠ ʥʝ ʧʨʝʚʳʰʘʝʪ 2 ʤʝʪʨʘ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʠʥʩʪʨʫʢʮʠʠ. 

ɺʳʩʦʪʘ ʚʠʟʠʨʥʦʛʦ ʣʫʯʘ ʥʘʜ ʧʦʜʩʪʠʣʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʥʝ ʤʝʥʝʝ 0.5 ʤʝʪʨʘ. 

ʆʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ ʠ ʫʨʘʚʥʠʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚ 

ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ ʂʈɽɼʆ-ɼʀɸʃʆɻ ʅʀɺɽʃʀʈ 2.1 (ʢʣʶʯ 

ˉ30817240).  

ɺʪʦʨʘʷ, ʪʨʝʪʴʷ, ʯʝʪʚʝʨʪʘʷ ʠ ʧʷʪʘʷ ʵʧʦʭʠ ʤʦʥʠʪʦʨʠʥʛʘ (2015, 2016, 

2017, 2018 ʛʦʜʘ). ʉ 2014 ʧʦ 2018 ʛʦʜʳ ʨʘʙʦʪʳ ʧʦ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʤʫ 
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ʤʦʥʠʪʦʨʠʥʛʫ ʚʳʧʦʣʥʷʣʘ ʆʆʆ çʂʘʨʪʦʛʨʘʬʠʷè ʦʙʲʸʤʳ ʨʘʙʦʪ ʦʩʪʘʣʠʩʴ 

ʥʝʠʟʤʝʥʥʳʤʠ, ʧʨʠ ʦʙʩʣʝʜʦʚʘʥʠʠ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʯʘʩʪʠʯʥʘʷ ʫʪʨʘʪʘ ʛʨʫʥʪʦʚʳʭ 

ʨʝʧʝʨʦʚ, ʢʦʪʦʨʳʝ ʚ ʧʦʩʣʝʜʩʪʚʠʠ ʚʦʩʩʪʘʥʘʚʣʠʚʘʣʠʩʴ. ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʚ 

ʢʘʯʝʩʪʚʝ ʧʦʨʦʛʦʚʦʡ ʚʝʣʠʯʠʥʳ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʩʤʝʱʝʥʠʷ, ʥʘʯʠʥʘʷ ʩ ʢʦʪʦʨʦʛʦ 

ʧʨʦʚʦʜʠʣʘʩʴ ʩʝʣʝʢʮʠʷ ʘʥʦʤʘʣʴʥʳʭ ʜʚʠʞʝʥʠʡ, ʚʳʙʨʘʥʘ ʚʝʣʠʯʠʥʘ 10 ʤʤ, ʪʦ 

ʧʫʥʢʪʳ, ʘʥʦʤʘʣʠʷ ʢʦʪʦʨʳʭ ʧʨʝʚʳʰʘʝʪ ʵʪʫ ʚʝʣʠʯʠʥʫ, ʙʳʣʠ ʚʢʣʶʯʝʥʳ ʢʘʢ ʚ 

ʧʣʘʥʝ, ʪʘʢ ʠ ʧʦ ʚʳʩʦʪʝ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʉɼɿʂ. ʅʠʞʝ ʥʘ ʨʠʩʫʥʢʝ 2.10 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʭʝʤʘ ʭʦʜʦʚ ʧʫʥʢʪʦʚ ʥʠʚʝʣʠʨʦʚʘʥʠʷ II-ʛʦ ʢʣʘʩʩʘ ʩʦʚʤʝʱʸʥʥʳʝ 

ʩ ʜʚʫʤʷ ʧʫʥʢʪʘʤʠ ʛʨʘʚʠʤʝʪʨʠʠ, ʜʘʣʝʝ ʥʘ ʨʠʩʫʥʢʘʭ 2.11ʘ, 2.11ʙ, 2.11ʚ, 2.11ʛ, 

2.11ʜ, 2.11ʝ, 2.11ʞ, 2.11ʟ ʧʨʠʚʝʜʝʥʳ ʜʠʘʛʨʘʤʤʳ ʨʘʟʥʦʩʪʝʡ ʧʫʥʢʪʦʚ 

ʥʠʚʝʣʠʨʦʚʘʥʠʷ II  ʢʣʘʩʩʘ ʧʦ ʵʧʦʭʘʤ. 

 

 

ʈʠʩʫʥʦʢ 2.10 ï ʉʭʝʤʘ ʭʦʜʦʚ ʧʫʥʢʪʦʚ ʥʠʚʝʣʠʨʦʚʘʥʠʷ II-ʛʦ ʢʣʘʩʩʘ 

ʩʦʚʤʝʱʸʥʥʳʝ ʩ ʜʚʫʤʷ ʧʫʥʢʪʘʤʠ ʛʨʘʚʠʤʝʪʨʠʠ 
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ʈʠʩʫʥʦʢ 2.11ʘ ï ɼʠʘʛʨʘʤʤʘ ʨʘʟʥʦʩʪʠ ʧʨʝʚʳʰʝʥʠʡ (ʛʨ.ʨʝʧ.86 ï ʛʨ.ʨʝʧ.70) 

 

 

ʈʠʩʫʥʦʢ 2.11ʙ ï ɼʠʘʛʨʘʤʤʘ ʨʘʟʥʦʩʪʠ ʧʨʝʚʳʰʝʥʠʡ (ʛʨ.ʨʝʧ.70 ï ʛʨ.ʨʝʧ.100) 
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72 

ʛʨ.ʨʝ

ʧ.

71 

ʩʪʝʥ.

ʨʝʧ.

70 

ʛʨ.ʨʝ

ʧ.

2014 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

2015 -0,00 -0,00 -0,00 -0,00 -0,00 -0,00 -0,00 -0,00 -0,00 -0,00 -0,00 -0,00 -0,00 -0,00 -0,00 -0,00 -0,00

2016 0,000 0,000 0,001 -0,00 0,000 0,003 0,000 -0,00 0,000 0,000 0,000 -0,00 -0,00 -0,00 -0,00 -0,00 -0,00

2017 0,003 0,003 0,004 0,002 0,003 0,003 0,002 -0,00 0,001 -0,00 0,001 -0,00 -0,00 -0,01 0,000 -0,00 0,000

2018 0,002 0,002 0,002 0,001 0,002 0,001 0 -0 0,001 -0 0 -0 -0 -0,01 0 -0 0
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ʅʠʚʝʣʠʨʥʳʡ ʟʥʘʢ

ɼʠʘʛʨʘʤʤʘ ʨʘʟʥʦʩʪʠ ʧʨʝʚʳʰʝʥʠʡ ʛʨ. ʨʝʧ. 86 - 004 ʉɻʉ

(ʛʨ. ʨʝʧ. 86 -ʛʨ. ʨʝʧ. 70)

2014 2015 2016 2017 2018
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ʛʨ.ʨʝ

ʧ.

68 
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ʛʨ.ʨʝ

ʧ.
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ʛʨ.ʨʝ

ʧ.

100 

ʛʨ.ʨʝ

ʧ.

2014 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

2015 -0,00 -0,00 -0,00 -0,00 -0,00 -0,00 -0,00 -0,00 -0,00 -0,00 -0,00 -0,00 -0,00 -0,00 -0,00 -0,00 -0,00 -0,00

2016 -0,00 -0,00 -0,00 -0,00 -0,00 -0,00 -0,00 -0,00 -0,00 -0,00 0,004-0,00 -0,00 -0,00 0,0000,000-0,00 -0,00

2017 0,0000,0000,0000,0000,0000,000-0,00 -0,00 -0,00 -0,00 0,004-0,00 0,000-0,00 0,0000,000-0,00 -0,00

2018 0 0 0 0,0010,0010,001-0,01 -0 0 -0 0,005 -0 0,001 0 0 0 -0 -0
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ɼʠʘʛʨʘʤʤʘ ʨʘʟʥʦʩʪʠ ʧʨʝʚʳʰʝʥʠʡ ʛʨ. ʨʝʧ. 86 - 004 ʉɻʉ 

(ʛʨ. ʨʝʧ. 70 -ʛʨ. ʨʝʧ. 100)

2014 2015 2016 2017 2018
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ʈʠʩʫʥʦʢ 2.11ʚ ï ɼʠʘʛʨʘʤʤʘ ʨʘʟʥʦʩʪʠ ʧʨʝʚʳʰʝʥʠʡ (ʛʨ.ʨʝʧ.100 ï 004 ʉɻʉ) 

 

 

ʈʠʩʫʥʦʢ 2.11ʛ ï ɼʠʘʛʨʘʤʤʘ ʨʘʟʥʦʩʪʠ ʧʨʝʚʳʰʝʥʠʡ (004 ʉɻʉ ï ʛʨ.ʨʝʧ.13) 
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ʛʨ.ʨʝ

ʧ.

90 
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88 

ʛʨ.ʨʝ

ʧ.

87 

ʛʨ.ʨʝ

ʧ.

21 

ʛʦʨ.ʤ

ʘʨʢʘ

004sg

s 

ʛʨ.ʨʝ
ʧ.

2014 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

2015 -0,00 -0,00 -0,00 -0,00 -0,00 -0,00 -0,00 0,000 -0,00 0,000 0,000 0,000 0,000 -0,00 0,001 0,000

2016 -0,00 -0,00 0,000 0,000 -0,00 0,000 0,000 0,001 0,000 0,000 0,001 0,000 0,001 -0,00 0,000 0,000

2017 -0,00 -0,00 -0,00 -0,00 -0,00 0,000 0,000 0,001 0,000 0,001 0,002 0,001 0,002 0,000 0,001 0,000

2018 -0 -0 0 0 0 0 0,001 0,001 0,001 0,002 0,002 0,002 0,003 0,001 0,001 0
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ʅʠʚʝʣʠʨʥʳʡ ʟʥʘʢ

ɼʠʘʛʨʘʤʤʘ ʨʘʟʥʦʩʪʠ ʧʨʝʚʳʰʝʥʠʡ ʛʨ. ʨʝʧ. 86 - 004 ʉɻʉ 

(ʛʨ. ʨʝʧ. 100 -004 ʉɻʉ)

2014 2015 2016 2017 2018

004sgs 

ʛʨ.ʨʝʧ.

20 ʛʦʨ. 

ʤʘʨʢʘ
19 ʛʨ.ʨʝʧ.

18 ʛʦʨ. 

ʤʘʨʢʘ

17 ʛʦʨ. 

ʤʘʨʢʘ
16 ʛʨ.ʨʝʧ.15 ʛʨ.ʨʝʧ.

14 

ʩʪʝʥ.ʨʝʧ.
13 ʛʨ.ʨʝʧ.

2014 0 0 0 0 0 0 0 0 0

2015 0,000 0,001 0,000 0,001 0,001 0,001 0,002 0,002 0,000

2016 0,000 0,000 -0,001 0,001 0,000 0,001 0,001 0,000 -0,002

2017 0,000 0,000 -0,001 0,002 0,001 0,002 0,004 0,004 -0,001

2018 0 0 0 0,002 0,001 0,002 0,004 0,004 0
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ɼʠʘʛʨʘʤʤʘ ʨʘʟʥʦʩʪʠ ʧʨʝʚʳʰʝʥʠʡ 004 ʉɻʉ - ʛʨ. ʨʝʧ. 13

2014 2015 2016 2017 2018
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ʈʠʩʫʥʦʢ 2.11ʜ ï ɼʠʘʛʨʘʤʤʘ ʨʘʟʥʦʩʪʠ ʧʨʝʚʳʰʝʥʠʡ (ʛʨ.ʨʝʧ.47 ï ʛʨ.ʨʝʧ.13) 

 

 

ʈʠʩʫʥʦʢ 2.11ʝ ï ɼʠʘʛʨʘʤʤʘ ʨʘʟʥʦʩʪʠ ʧʨʝʚʳʰʝʥʠʡ (ʛʨ.ʨʝʧ.13 ï ʛʨ.ʨʝʧ.61) 

 

47 ʛʨ.ʨʝʧ.48 ʛʨ.ʨʝʧ.50 ʛʨ.ʨʝʧ.51 ʛʨ.ʨʝʧ.53 ʛʦʨ. ʤʘʨʢʘ54 ʛʨ.ʨʝʧ.13 ʛʨ.ʨʝʧ.

2014 0 0 0 0 0 0 0

2015 0,002 0,002 0,002 0,002 0,002 0,001 0,000

2016 0,000 -0,002 -0,003 -0,004 -0,001 -0,002 -0,002

2017 0,003 0,000 -0,001 -0,002 0,001 0,000 -0,001

2018 0,004 0,001 0 -0,001 0,001 0,001 0
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ɼʠʘʛʨʘʤʤʘ ʨʘʟʥʦʩʪʠ ʧʨʝʚʳʰʝʥʠʡ ʛʨ. ʨʝʧ. 47 - ʛʨ. ʨʝʧ. 13

2014 2015 2016 2017 2018

13 ʛʨ.ʨʝʧ.55 ʛʨ.ʨʝʧ.56 ʛʨ.ʨʝʧ.57 ʛʨ.ʨʝʧ.58 ʛʨ.ʨʝʧ.59 ʛʨ.ʨʝʧ.
08SGS(60) 

ʛʨ.ʨʝʧ.
61 ʛʨ.ʨʝʧ.

2014 0 0 0 0 0 0 0 0

2015 0,000 0,001 0,000 0,000 0,001 0,002 0,001 0,001

2016 -0,002 0,001 -0,002 -0,002 -0,001 0,000 -0,001 -0,002

2017 -0,001 0,003 0,000 0,001 0,002 0,004 0,003 0,003

2018 0 0,004 0,001 0,002 0,003 0,005 0,005 0,005
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ɼʠʘʛʨʘʤʤʘ ʨʘʟʥʦʩʪʠ ʧʨʝʚʳʰʝʥʠʡ ʛʨ. ʨʝʧ. 13- ʛʨ. ʨʝʧ. 61

2014 2015 2016 2017 2018



63 

 

 

ʈʠʩʫʥʦʢ 2.11ʞ ï ɼʠʘʛʨʘʤʤʘ ʨʘʟʥʦʩʪʠ ʧʨʝʚʳʰʝʥʠʡ (02 Gravm ï ʛʨ.ʨʝʧ.33) 

 

 

ʈʠʩʫʥʦʢ 2.11ʟ ï ɼʠʘʛʨʘʤʤʘ ʨʘʟʥʦʩʪʠ ʧʨʝʚʳʰʝʥʠʡ (ʛʨ.ʨʝʧ.34 ï 004 ʉɻʉ) 

 

ʂʦʦʨʜʠʥʘʪʳ ʇɼʉ 2-ʭ ʵʧʦʭ 2014 - 2018 ʛʦʜʦʚ ʚ ʉʂ WGS-84 ʠ ʦʪʤʝʪʢʘʤʠ 
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vm 
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ʛʨ.ʨʝʧ

.
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ʛʨ.ʨʝʧ

.
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ʛʦʨ. 

ʤʘʨʢʘ
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ʛʦʨ. 

ʤʘʨʢʘ

39 

ʛʦʨ. 

ʤʘʨʢʘ

38 

ʩʪʝʥ.ʨ

ʝʧ.
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ʛʦʨ. 

ʤʘʨʢʘ

36 

ʛʦʨ. 

ʤʘʨʢʘ

35 

ʩʪʝʥ.ʨ

ʝʧ.

34 

ʛʨ.ʨʝʧ

.

33 

ʛʨ.ʨʝʧ

.

2014 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

2015 0,007 0,007 0,005 0,005 0,003 0,001 0,004 0,000 0,001 -0,001 0,001 0,000 0,000 -0,001 0,000

2016 0,004 0,006 -0,004 0,006 -0,002 0,003 0,007 0,006 0,003 -0,003 0,000 -0,001 -0,001 0,000 0,004

2017 0,006 0,007 -0,011 0,006 -0,008 -0,001 0,005 0,002 0,005 -0,004 -0,001 -0,001 -0,001 0,000 0,002

2018 0,007 0,007 -0,01 0,007 -0,007 0 0,006 0,003 0,005 -0,003 -0,001 0 0 0,001 0,002

-0,012
-0,010
-0,008
-0,006
-0,004
-0,002
0,000
0,002
0,004
0,006
0,008

ʈ
ʘ
ʟ
ʥ
ʦ
ʩ
ʪ
ʴ
 
ʧ
ʨ
ʝ
ʚ
ʳ
ʰ
ʝ
ʥ
ʠ
ʡ
 
(
ʤ
.
)

ʅʠʚʝʣʠʨʥʳʡ ʟʥʘʢ

ɼʠʘʛʨʘʤʤʘ ʨʘʟʥʦʩʪʠ ʧʨʝʚʳʰʝʥʠʡ 02 Gravm - 004 ʉɻʉ 

(02Gravm - 33ʛʨ. ʨʝʧ.)

2014 2015 2016 2017 2018
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24 ʛʦʨ. 

ʤʘʨʢʘ

21 ʛʦʨ. 
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004sgs 

ʛʨ.ʨʝʧ.

2014 0 0 0 0 0 0 0 0 0 0 0 0 0 0

2015 -0,001 0,000 0,001 0,003 0,004 0,004 0,003 0,003 0,003 0,002 0,001 0,001 0,001 0,000

2016 0,000 0,004 -0,001 0,000 0,001 0,002 0,001 0,000 -0,003 0,001 0,001 -0,001 0,000 0,000

2017 0,000 0,002 0,002 0,002 0,003 0,003 0,003 0,000 -0,005 0,000 0,001 -0,001 0,001 0,000

2018 0,001 0,002 0,002 0,002 0,003 0,003 0,003 0 -0,005 0 0,001 -0,001 0,001 0
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ɼʠʘʛʨʘʤʤʘ ʨʘʟʥʦʩʪʠ ʧʨʝʚʳʰʝʥʠʡ 02 Gravm - 004 ʉɻʉ 

(34 ʛʨ. ʨʝʧ. -004 ʉɻʉ)

2014 2015 2016 2017 2018
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ʧʫʥʢʪʦʚ ʚ ɻʝʦʜʝʟʠʯʝʩʢʦʡ ʠ ʆʨʪʦʤʝʪʨʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ ʚʳʩʦʪ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʥʠʞʝ ʚ ʪʘʙʣʠʮʝ 2.3 - ʵʧʦʭʘ 2014 ʛʦʜʘ, ʚ ʪʘʙʣʠʮʝ 2.4 - ʵʧʦʭʘ 2018 ʛʦʜʘ.  

 

ʊʘʙʣʠʮʘ 2.3 ï ʇɼʉ 2014 ʛ. ʚ ʉʂ WGS-84 

 

ʀʤ ̫ B, Á ' " L, Á ' " He, ʤ Hn, ʤ ɕm, ʤ 

1 2 3 4 5 6 

1 54Á37'29,18362" 53Á35'06,69815" 175,296 178,544 -3,248 

2 54Á38'16,80321" 53Á49'50,79082" 242,275 245,861 -3,587 

3 54Á33'23,58547" 53Á38'33,65620" 186,252 189,629 -3,377 

4 54Á28'52,49370" 53Á26'51,34098" 104,743 107,88 -3,137 

5 54Á41'16,14822" 53Á43'17,58134" 297,471 300,861 -3,39 

6 54Á36'39,72631" 53Á44'21,88598" 167,743 171,238 -3,495 

7 54Á30'02,98155" 53Á33'06,25924" 349,921 353,183 -3,262 

8 54Á26'32,22987" 53Á30'07,65374" 273,245 276,501 -3,256 

9 54Á23'44,22187" 53Á24'54,79295" 203,529 206,714 -3,185 

10 54Á28'29,89576" 53Á18'41,85843" 162,437 165,279 -2,841 

11 54Á35'03,98544" 53Á20'21,91162" 167,075 169,835 -2,76 

12 54Á33'57,07607" 53Á29'38,96303" 118,277 121,392 -3,115 

 

ʊʘʙʣʠʮʘ 2.4 ï ʇɼʉ 2018 ʛ. ʚ ʉʂ WGS-84. ʆʨʪʦʤʝʪʨʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʚʳʩʦʪ 

 

ʠʤ ̫ B, Á ' " L, Á ' " He, ʤ Hn, ʤ ɕm, ʤ 

1 2 3 4 5 6 

1 54Á37'29,18259" 53Á35'06,69845" 175,363 178,611 -3,248 

2 54Á38'16,80282" 53Á49'50,78887" 242,249 245,835 -3,587 

3 54Á33'23,58443" 53Á38'33,65699" 186,255 189,632 -3,377 

4 54Á28'52,49383" 53Á26'51,34051" 104,672 107,808 -3,137 

5 54Á41'16,14777" 53Á43'17,58211" 297,426 300,815 -3,39 

6 54Á36'39,72578" 53Á44'21,88586" 167,726 171,221 -3,495 

7 54Á30'02,98156" 53Á33'06,25926" 349,875 353,137 -3,262 

8 54Á26'32,22961" 53Á30'07,65560" 273,193 276,449 -3,256 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 2.4 

9 54Á23'44,22167" 53Á24'54,79255" 203,489 206,674 -3,185 

10 54Á28'29,89592" 53Á18'41,85841" 162,305 165,146 -2,841 

11 54Á35'03,98464" 53Á20'21,91165" 166,926 169,685 -2,76 

12 54Á33'57,07616" 53Á29'38,96279" 118,198 121,313 -3,115 

 

ʆʙʦʟʥʘʯʝʥʠʷ: 

1. ʇʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ; 

2. ɿʥʘʯʝʥʠʝ ʰʠʨʦʪʳ B ʚ ʉʂ WGS-84; 

3. ɿʥʘʯʝʥʠʝ ʜʦʣʛʦʪʳ L ʚ ʉʂ WGS-84; 

4. ɻʝʦʜʝʟʠʯʝʩʢʘʷ ʚʳʩʦʪʘ ʉʂ WGS-84; 

5. ʆʨʪʦʤʝʪʨʠʯʝʩʢʘʷ ʚʳʩʦʪʘ ʚ ʉʂ WGS-84; 

6. ɺʦʣʥʘ ʛʝʦʠʜʘ. 

ɺ ʪʘʙʣʠʮʝ 2.5 ʧʨʝʜʩʪʘʚʣʝʥʳ: ʈʘʟʥʠʮʘ ʢʦʦʨʜʠʥʘʪ ʠ ʆʨʪʦʤʝʪʨʠʯʝʩʢʠʭ 

ʚʳʩʦʪ ʧʫʥʢʪʦʚ 2-ʵʧʦʭ ʇɼʉ ʚ ʉʂʂʇ çɹʘʰʢʦʨʪʦʩʪʘʥè. 

 

ʊʘʙʣʠʮʘ 2.5 ï ʈʘʟʥʠʮʘ ʢʦʦʨʜʠʥʘʪ ʠ ʦʪʤʝʪʦʢ ʧʫʥʢʪʦʚ 2-ʵʧʦʭ ʇɼʉ ʚ ʉʂʂʇ 

çɹʘʰʢʦʨʪʦʩʪʘʥè 

 

ʇʦʨ

. ˉ 

N, ʤ 

2014ʛ. 

E, ʤ 

2014ʛ. 

Hn, ʤ 

2014ʛ 

N, ʤ 

2018ʛ. 

E, ʤ 

2018ʛ. 

Hn, ʤ 

2018 

æ N 

mm 

æ E 

mm 

Hæ 

mm 

1 2 3 4 5 6 7 8 9 10 

1 6059676,164 3978908,058 178,544 6059676,132 3978908,062 178,611 -32 4 67 

2 6060486,646 3994818,784 245,861 6060486,636 3994818,748 245,835 -10 -36 -26 

3 6051927,220 3982295,301 189,629 6051927,187 3982295,314 189,632 -33 13 3 

4 6044105,695 3969302,060 107,88 6044105,699 3969302,052 107,808 4 -8 -72 

5 6066315,815 3988000,791 300,861 6066315,800 3988000,805 300,815 -15 14 -46 

6 6057726,197 3988799,500 171,238 6057726,180 3988799,497 171,221 -17 -3 -17 

7 6045982,882 3976143,301 353,183 6045982,882 3976143,302 353,137 0 1 -46 

8 6039612,825 3972641,068 276,501 6039612,816 3972641,101 276,449 -9 33 -52 

9 6034676,110 3966769,006 206,714 6034676,104 3966768,998 206,674 -6 -8 -40 

10 6043815,395 3960462,373 165,279 6043815,400 3960462,373 165,146 5 0 -133 

11 6055907,179 3962834,124 169,835 6055907,154 3962834,123 169,685 -25 -1 -150 

12 6053381,355 3972738,720 121,392 6053381,358 3972738,716 121,313 3 -4 -79 

 

ʆʙʦʟʥʘʯʝʥʠʷ: 
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1. ʇʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ; 

2. ɿʥʘʯʝʥʠʝ N ʚ ʉʂ ʢʦʤʧʦʟʠʮʠʦʥʥʦʡ ʧʨʦʝʢʮʠʠ ʥʘ ʵʧʦʭʫ 2014ʛ; 

3. ɿʥʘʯʝʥʠʝ E ʚ ʉʂ ʢʦʤʧʦʟʠʮʠʦʥʥʦʡ ʧʨʦʝʢʮʠʠ ʥʘ ʵʧʦʭʫ 2014ʛ; 

4. ɿʥʘʯʝʥʠʝ Hn ʚ ʆʨʪʦʤʝʪʨʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ ʚʳʩʦʪ ʥʘ ʵʧʦʭʫ 2014ʛ; 

5. ɿʥʘʯʝʥʠʝ N ʚ ʉʂ ʢʦʤʧʦʟʠʮʠʦʥʥʦʡ ʧʨʦʝʢʮʠʠ ʥʘ ʵʧʦʭʫ 2018ʛ;  

6. ɿʥʘʯʝʥʠʝ E ʚ ʉʂ ʢʦʤʧʦʟʠʮʠʦʥʥʦʡ ʧʨʦʝʢʮʠʠ ʥʘ ʵʧʦʭʫ 2018ʛ; 

7. ɿʥʘʯʝʥʠʝ Hn ʚ ʆʨʪʦʤʝʪʨʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ ʚʳʩʦʪ ʥʘ ʵʧʦʭʫ 2018ʛ; 

8. ʈʘʟʥʦʩʪʴ ʫʨʘʚʥʝʥʥʳʭ ʟʥʘʯʝʥʠʡ æN ʤʝʞʜʫ 2-ʷ ʵʧʦʭʘʤʠ ʚ ʤʤ; 

9. ʈʘʟʥʦʩʪʴ ʫʨʘʚʥʝʥʥʳʭ ʟʥʘʯʝʥʠʡ æE ʤʝʞʜʫ 2-ʷ ʵʧʦʭʘʤʠ ʚ ʤʤ; 

10. ʈʘʟʥʦʩʪʴ ʫʨʘʚʥʝʥʥʳʭ ʟʥʘʯʝʥʠʡ æ Hn ʤʝʞʜʫ 2-ʷ ʵʧʦʭʘʤʠ ʚ ʤʤ. 

ɺ ʪʘʙʣʠʮʝ 2.6 ʧʨʝʜʩʪʘʚʣʝʥʳ ʛʨʫʥʪʦʚʳʝ ʨʝʧʝʨʘ ɺɼʉ ʚ ʉʂʂʇ 

çɹʘʰʢʦʨʪʦʩʪʘʥè, ʘʤʧʣʠʪʫʜʘ ʢʦʣʝʙʘʥʠʡ ʢʦʪʦʨʳʭ ʧʨʝʚʳʰʘʝʪ 5 ʤʤ. 

 

ʊʘʙʣʠʮʘ 2.6 ï ɻʨʫʥʪʦʚʳʝ ʨʝʧʝʨʘ ɺɼʉ, ʘʤʧʣʠʪʫʜʘ ʢʦʣʝʙʘʥʠʡ ʢʦʪʦʨʳʭ 

ʧʨʝʚʳʰʘʝʪ 5ʤʤ 

 

ˉ ʛʨ.ʨʧ N, ʤ E, ʤ 
æH, 

ʤʤ 

1 2 3 4 

26 6044725,448 3967607,886 -5 

39 6050129,197 3963702,675 5 

42 6052936,594 3962187,957 6 

44 6054226,467 3962172,254 -8 

45 6054831,458 3962974,303 7 

46 6055311,796 3963310,650 -10 

59 6039508,283 3972246,756 5 

64 6052773,631 3981064,902 -7 

73 6056374,211 3984406,485 -11 

107 6051622,983 3979014,970 5 

 

ʆʙʦʟʥʘʯʝʥʠʷ: 

1. ̄  ʛʨʫʥʪʦʚʦʛʦ ʨʝʧʝʨʘ; 

2. ɿʥʘʯʝʥʠʝ N ʚ ʉʂ ʢʦʤʧʦʟʠʮʠʦʥʥʦʡ ʧʨʦʝʢʮʠʠ; 

3. ɿʥʘʯʝʥʠʝ E ʚ ʉʂ ʢʦʤʧʦʟʠʮʠʦʥʥʦʡ ʧʨʦʝʢʮʠʠ; 
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4. ɿʥʘʯʝʥʠʝ æH ʨʘʟʥʠʮʘ ʦʪʤʝʪʦʢ ʤʝʞʜʫ 2-ʷ ʵʧʦʭʘʤʠ ʚ ʤʤ. 

ʀʩʧʦʣʴʟʫʷ ʨʘʟʥʦʩʪʴ ʢʦʦʨʜʠʥʘʪ 2-ʭ ʵʧʦʭ 2014 ʠ 2018 ʛʦʜʦʚ ʚ ʉʂʂʇ  

çɹʘʰʢʦʨʪʦʩʪʘʥè ʩʪʨʦʠʤ ʤʦʜʝʣʴ ʉɼɿʂ ʚ ʇʆ MATLAB ʩ ʤʦʜʫʣʝʤ 

grid_strain.m. 

ʅʘʙʦʨ ʠʥʩʪʨʫʤʝʥʪʦʚ grid_strain MATLABTM  ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ 

ʧʨʦʩʪʦʛʦ ʠ ʙʳʩʪʨʦʛʦ ʨʘʩʯʝʪʘ 2D-ʧʦʣʷ ʜʝʬʦʨʤʘʮʠʠ (ʠʣʠ 2D-ʧʦʣʷ ʩʢʦʨʦʩʪʠ 

ʜʝʬʦʨʤʘʮʠʠ) ʚ ʦʙʣʘʩʪʠ, ʥʘʯʠʥʘʷ ʩʦ ʩʤʝʱʝʥʠʡ (ʠʣʠ ʩʢʦʨʦʩʪʝʡ) ʨʷʜʘ ʪʦʯʝʢ 

ʥʘʙʣʶʜʝʥʠʷ, ʘʜʝʢʚʘʪʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ. ʅʘʧʨʠʤʝʨ, ʚʭʦʜʥʳʝ 

ʜʘʥʥʳʝ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʦʩʪʘʚʣʝʥʳ ʠʟʤʝʨʝʥʠʷʤʠ GPS. ʇʦʣʫʯʝʥʥʘʷ ʢʘʨʪʠʥʘ 

ʜʝʬʦʨʤʘʮʠʠ ʧʦʢʘʟʘʥʘ ʢʘʢ ʥʘʙʦʨ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʜʝʬʦʨʤʘʮʠʠ, 

ʨʘʩʩʯʠʪʘʥʥʳʭ ʥʘ ʨʝʛʫʣʷʨʥʦʡ ʩʝʪʢʝ, ʧʨʝʜʝʣʳ ʠ ʰʘʛʠ ʢʦʪʦʨʦʡ ʤʦʛʫʪ ʙʳʪʴ 

ʚʳʙʨʘʥʳ ʧʦʣʴʟʦʚʘʪʝʣʝʤ. ɼʣʷ ʦʙʱʝʛʦ ʦʧʠʩʘʥʠʷ ʨʝʘʣʠʟʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʠ 

ʧʨʠʤʝʨʘ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ, ʜʣʷ ʘʥʘʣʠʟʘ ʧʦʣʷ ʥʘʧʨʷʞʝʥʠʡ ʚ ʨʝʛʠʦʥʘʣʴʥʦʤ 

ʤʘʩʰʪʘʙʝ ʥʘ ʦʩʥʦʚʝ GPS [146]. ɺʳʯʠʩʣʝʥʠʷ ʚʳʧʦʣʥʷʶʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʨʝʢʫʨʨʝʥʪʥʦʛʦ ʤʝʪʦʜʘ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ (ʄʅʂ) 

[66, 67, 68]. 

ʅʘʙʦʨʳ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʘʙʦʨʳ ʬʫʥʢʮʠʡ, 

ʚʳʟʳʚʘʝʤʳʭ ʦʩʥʦʚʥʳʤʠ ʧʨʦʛʨʘʤʤʘʤʠ (grid_strain.), ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʦʮʝʥʢʠ ʪʦʯʥʦʩʪʠ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʨʝʟʫʣʴʪʘʪ, ʩʚʷʟʘʥʥʳʡ ʩ ʫʟʣʦʤ ʩʝʪʢʠ, 

ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ, ʪʦʣʴʢʦ ʝʩʣʠ ʪʦʯʢʠ ʥʘʙʣʶʜʝʥʠʷ ʭʦʨʦʰʦ 

ʨʘʩʧʨʝʜʝʣʝʥʳ ʚʦʢʨʫʛ ʥʝʛʦ. ɺ ʯʘʩʪʥʦʩʪʠ, ʦʧʨʝʜʝʣʝʥʳ ʪʨʠ ʫʨʦʚʥʷ ʟʥʘʯʠʤʦʩʪʠ: 

ʚʳʩʦʢʠʡ, ʩʨʝʜʥʠʡ ʠ ʥʠʟʢʠʡ (ʩʤ. ʥʠʞʝ). 

1) ʨʝʛʠʩʪʨʘʮʠʷ ʜʘʥʥʳʭ, ʚʠʟʫʘʣʠʟʘʮʠʷ ʠ ʫʧʨʘʚʣʝʥʠʝ; 

2) ʩʦʟʜʘʥʠʝ ʠʣʠ ʤʦʜʠʬʠʢʘʮʠʷ ʩʝʪʢʠ; 

3) ʦʧʨʝʜʝʣʝʥʠʝ ʠʣʠ ʠʟʤʝʥʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʛʣʘʞʠʚʘʥʠʷ d0; 

4) ʦʮʝʥʢʘ ʪʝʥʟʦʨʘ ʜʝʬʦʨʤʘʮʠʠ ʠ ʚʳʧʦʣʥʝʥʠʝ ʪʝʩʪʘ ʥʘ ʦʮʝʥʢʫ ʪʦʯʥʦʩʪʠ; 

5) ʨʘʩʯʝʪ ʪʨʘʩʩʳ ʪʝʥʟʦʨʘʤʠ (ʨʘʩʯʝʪʳ ʠʟʤʝʥʝʥʠʷ ʧʣʦʱʘʜʠ ʠ 

ʥʦʨʤʘʣʠʟʦʚʘʥʥʦʛʦ   ʩʜʚʠʛʘ, ʘ ʪʘʢʞʝ ʠʭ ʚʠʟʫʘʣʠʟʘʮʠʷ ʚ ʚʠʜʝ ʢʦʥʪʫʨʥʳʭ ʢʘʨʪ). 

ʀʤʧʦʨʪ ʜʘʥʥʳʭ, ʚʠʟʫʘʣʠʟʘʮʠʷ ʠ ʫʧʨʘʚʣʝʥʠʝ. 

1.ns - ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʧʫʥʢʪʘ (ʮʝʣʦʝ ʯʠʩʣʦ); 
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2. e -  ʚʦʩʪʦʯʥʘʷ ʢʦʦʨʜʠʥʘʪʘ, ʚʳʨʘʞʝʥʥʘʷ ʚ ʤ.; 

3. n - ʩʝʚʝʨʥʘʷ ʢʦʦʨʜʠʥʘʪʘ, ʚʳʨʘʞʝʥʥʘʷ ʚ ʤ.; 

4.ve - ʚʦʩʪʦʯʥʘʷ ʩʢʦʨʦʩʪʴ ʠʣʠ ʚʦʩʪʦʯʥʦʝ ʩʤʝʱʝʥʠʝ, ʚʳʨʘʞʝʥʥʦʝ ʚ ʤʤ; 

5.vn- ʩʝʚʝʨʥʘʷ ʩʢʦʨʦʩʪʴ ʠʣʠ ʩʝʚʝʨʥʦʝ ʩʤʝʱʝʥʠʝ, ʤʤ; 

6. eve-cʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʥʘ VE, ʤʤ; 

7. evn- cʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʥʘ VN, ʤʤ; 

8. a ï ʦʰʠʙʢʘ ʜʣʠʥʳ ʙʦʣʴʰʦʡ ʧʦʣʫʦʩʠ ʵʣʣʠʧʩʘ, ʤʤ, ʦʧʮʠʦʥʘʣʴʥʦ; 

9. b - ʦʰʠʙʢʘ ʜʣʠʥʳ ʤʘʣʦʡ ʧʦʣʫʦʩʠ ʵʣʣʠʧʩʘ ʦʰʠʙʢʠ, ʤʤ, ʦʧʮʠʦʥʘʣʴʥʦ; 

10.thete - ʘʟʠʤʫʪ ʙʦʣʴʰʦʡ ʦʩʠ ʵʣʣʠʧʩʘ ʦʰʠʙʢʠ, ʛʨʘʜʫʩʳ, ʦʧʮʠʦʥʘʣʴʥʦ. 

ʇʦʩʣʝʜʥʠʝ ʪʨʠ ʩʪʦʣʙʮʘ ʷʚʣʷʶʪʩʷ ʥʝʦʙʷʟʘʪʝʣʴʥʳʤʠ. ɽʩʣʠ ʬʘʡʣ 

ʩʦʜʝʨʞʠʪ ʪʦʣʴʢʦ 7 ʩʪʦʣʙʮʦʚ, ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʵʣʣʠʧʩʳ ʦʰʠʙʦʢ ʠʤʝʶʪ 

ʦʩʠ, ʧʘʨʘʣʣʝʣʴʥʳʝ ʥʘʧʨʘʚʣʝʥʠʶ ʥʘ ʚʦʩʪʦʢ ʠ ʩʝʚʝʨ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʨʠ ʵʪʦʤ 

ʜʣʠʥʘ ʧʦʣʫʦʩʠ ʧʨʦʩʪʦ ʚʳʨʘʞʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ eve ʠ evn (ʪʝʤ ʥʝ ʤʝʥʝʝ, 

ʧʨʝʜʫʧʨʝʞʜʘʶʱʝʝ ʩʦʦʙʱʝʥʠʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʚ ʦʢʥʝ ʤʝʥʶ). ɽʩʣʠ 

ʢʦʣʠʯʝʩʪʚʦ ʩʪʦʣʙʮʦʚ ʤʝʥʴʰʝ 7, ʟʘʛʨʫʟʢʘ ʜʘʥʥʳʭ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʘ. 

ʄʝʥʶ ʠ ʜʠʘʣʦʛ 6 ʧʦʣʷ ʧʦʟʚʦʣʷʶʪ ʚʳʙʠʨʘʪʴ ʜʨʫʛʠʝ ʠʤʝʥʘ ʬʘʡʣʦʚ. ʍʦʪʷ 

ʢʦʦʨʜʠʥʘʪʳ ʚʦʩʧʨʠʥʠʤʘʶʪʩʷ ʢʘʢ ʚʳʨʘʞʝʥʥʳʝ ʚ m, ʘ ʩʤʝʱʝʥʠʷ ʚ ʤʤ, 

ʚʳʧʦʣʥʷʝʪʩʷ ʧʨʦʚʝʨʢʘ, ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ, ʧʦʜʦʟʨʝʚʘʝʪʩʷ ʣʠ ʬʘʢʪ, ʯʪʦ 

ʩʤʝʱʝʥʠʷ ʚʤʝʩʪʦ ʵʪʦʛʦ ʚʳʨʘʞʘʶʪʩʷ ʚ m. ɽʩʣʠ ʵʪʦ ʧʨʦʠʟʦʡʜʝʪ, ʧʦʷʚʠʪʩʷ ʦʢʥʦ 

ʤʝʥʶ ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʠʣʠ ʦʪʨʠʮʘʥʠʷ ʵʪʦʛʦ ʩʦʤʥʠʪʝʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ 

(ʧʦʣʴʟʦʚʘʪʝʣʴ ʚʩʝʛʜʘ ʨʫʢʦʚʦʜʩʪʚʫʝʪʩʷ ʧʨʠ ʢʘʞʜʦʤ ʚʳʙʦʨʝ; ʵʪʠʤ ʧʘʢʝʪ ʫʜʦʙʝʥ 

ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ). 

ʇʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʚʳʙʨʘʪʴ ʦʜʠʥ ʠʟ ʩʣʝʜʫʶʱʠʭ ʚʘʨʠʘʥʪʦʚ: 

¶ ʉʦʭʨʘʥʝʥʠʝ ʜʘʥʥʳʭ ʩ ʦʙʱʝʡ ʯʘʩʪʴʶ ʠʤʝʥ ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʭ 

ʬʘʡʣʦʚ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʠʤʝʥʘ ʬʘʡʣʦʚ ʛʝʥʝʨʠʨʫʶʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ. ʂʦʛʜʘ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʘʥʥʳʭ ʜʦʣʞʥʘ ʙʳʪʴ ʩʦʭʨʘʥʝʥʘ, ʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ 

ʬʘʡʣ ʥʝ ʩʫʱʝʩʪʚʫʝʪ, ʚʳʧʦʣʥʷʝʪʩʷ ʩʦʭʨʘʥʝʥʠʝ. ɺʤʝʩʪʦ ʵʪʦʛʦ, ʝʩʣʠ ʬʘʡʣ ʩ 

ʪʘʢʠʤ ʠʤʝʥʝʤ ʩʫʱʝʩʪʚʫʝʪ, ʧʦʷʚʣʷʝʪʩʷ ʜʨʫʛʦʝ ʦʢʥʦ ʤʝʥʶ, ʠ ʧʦʣʴʟʦʚʘʪʝʣʴ 

ʤʦʞʝʪ ʚʳʙʨʘʪʴ ʧʝʨʝʟʘʧʠʩʴ, ʩʦʭʨʘʥʝʥʠʝ ʩ ʜʨʫʛʠʤ ʠʤʝʥʝʤ ʬʘʡʣʘ ʠ ʦʪʩʫʪʩʪʚʠʝ 

ʩʦʭʨʘʥʝʥʠʷ.  
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¶ ʉʦʭʨʘʥʝʥʠʝ ʜʘʥʥʳʭ ʩ ʠʤʝʥʘʤʠ ʬʘʡʣʦʚ ʚ ʠʥʪʝʨʘʢʪʠʚʥʦʤ ʨʝʞʠʤʝ 

(ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʩʫʱʝʩʪʚʫʝʪ ʬʘʡʣ ʩ ʪʘʢʠʤ ʞʝ ʠʤʝʥʝʤ, ʬʫʥʢʮʠʷ ʨʘʙʦʪʘʝʪ, ʢʘʢ 

ʫʢʘʟʘʥʦ ʚʳʰʝ).  

¶ ʅʝʪ ʩʦʭʨʘʥʝʥʠʷ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʬʫʥʢʮʠʷ ʩʦʭʨʘʥʝʥʠʷ ʚʩʝʛʜʘ 

ʠʩʢʣʶʯʘʝʪʩʷ. 

ɻʠʩʪʦʛʨʘʤʤʘ - ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʝʡ ʚʭʦʜʥʳʭ ʩʤʝʱʝʥʠʡ 

(ʠʣʠ ʩʢʦʨʦʩʪʠ), ʧʦʢʘʟʘʥʥʳʭ ʜʣʷ ʚʦʟʤʦʞʥʦʛʦ ʧʦʨʦʛʦʚʦʛʦ ʟʥʘʯʝʥʠʷ, 

ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʦʰʠʙʢʘʭ. ɻʘʫʩʩʦʚʘ ʤʦʜʝʣʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʘʢʞʝ ʧʦʢʘʟʘʥʘ 

(ʦʯʝʚʠʜʥʦ, ʯʪʦ ʚ ʢʦʥʢʨʝʪʥʦʤ ʩʣʫʯʘʝ ʪʘʢʘʷ ʤʦʜʝʣʴ ʥʝʘʜʝʢʚʘʪʥʘ, ʧʦʩʢʦʣʴʢʫ 

ʩʫʱʝʩʪʚʫʝʪ ʩʠʣʴʥʳʡ ʭʚʦʩʪ. ʂʘʞʜʳʡ ʨʝʟʫʣʴʪʘʪ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʡ grid_strain, 

ʪʨʝʙʫʝʪ ʠʥʪʝʨʧʨʝʪʘʮʠʠ. ʅʠʢʘʢʠʭ ʥʘʚʳʢʦʚ ʚ ʦʙʣʘʩʪʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʥʘʫʢ ʥʝ 

ʪʨʝʙʫʝʪʩʷ, ʥʦ ʟʥʘʥʠʝ ʩʪʘʪʠʩʪʠʢʠ, ʦʙʷʟʘʪʝʣʴʥʦ. 

ɽʩʣʠ ʚʳʙʨʘʥʘ ʦʙʱʘʷ ʯʘʩʪʴ çʢʫʧʝè, ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʛʝʥʝʨʠʨʫʶʪʩʷ 

ʩʣʝʜʫʶʱʠʝ ʧʨʠʤʝʨʳ ʠʤʝʥ ʬʘʡʣʦʚ: 

apart_2D_grid.mat: 2D ʨʝʛʫʣʷʨʥʘʷ ʩʝʪʢʘ, 

part_2D_strain.mat: ʜʝʬʦʨʤʘʮʠʠ. 

ʅʝʦʙʷʟʘʪʝʣʴʥʦʝ ʩʤʝʱʝʥʠʝ (ʠʣʠ ʩʢʦʨʦʩʪʴ) ʦʰʠʙʢʠ ʧʦʨʦʛʦʚʦʛʦ ʟʥʘʯʝʥʠʷ. 

ʉʣʝʚʘ: ʦʢʥʦ ʛʣʘʚʥʦʛʦ ʤʝʥʶ; ʮʝʥʪʨ: ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʨʦʛʘ (ʵʪʦ ʜʠʘʣʦʛʦʚʦʝ 

ʦʢʥʦ ʧʦʷʚʣʷʝʪʩʷ, ʝʩʣʠ ʚ ʛʣʘʚʥʦʤ ʤʝʥʶ ʚʳʙʨʘʥʦ çɼɸè); ʩʧʨʘʚʘ: 

ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʧʦʨʦʛʘ. 

ʇʦʩʣʝ ʚʳʙʦʨʘ ʦʙʱʠʭ ʧʘʨʘʤʝʪʨʦʚ ʩʦʭʨʘʥʝʥʠʷ ʦʪʦʙʨʘʞʘʝʪʩʷ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʰʠʙʦʢ ʩʤʝʱʝʥʠʷ (ʠʣʠ ʩʢʦʨʦʩʪʠ) ʚʤʝʩʪʝ ʩ ʧʦʣʝʤ ʤʝʥʶ ʜʣʷ 

ʚʳʙʦʨʘ ʥʝʦʙʷʟʘʪʝʣʴʥʦʛʦ ʧʦʨʦʛʘ ʦʰʠʙʢʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ 

ʦʧʨʝʜʝʣʠʪʴ ʥʠʞʥʠʡ ʧʦʨʦʛ ʜʣʷ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʝʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʪʦʯʝʢ 

(EPs), ʜʝʡʩʪʚʫʷ ʚ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʚʚʦʜʘ. ʕʪʦʪ ʧʦʨʦʛ ʦʪʥʦʩʠʪʩʷ ʢ ʢʚʘʜʨʘʪʫ 

ʩʫʤʤʳ ʦʰʠʙʦʢ ʧʦ x ʠ y ʢʦʤʧʦʥʝʥʪʘʤ. ɺ ʯʘʩʪʥʦʩʪʠ, ʝʩʣʠ ʧʦʣʴʟʦʚʘʪʝʣʴ 

ʦʧʨʝʜʝʣʷʝʪ ʧʦʨʦʛ, ʜʣʷ EPs, ʯʴʷ ʢʚʘʜʨʘʪʠʯʥʘʷ ʩʫʤʤʘ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʝʡ 

ʧʝʨʝʤʝʱʝʥʠʷ (ʠʣʠ ʩʢʦʨʦʩʪʠ) ʥʠʞʝ ʵʪʦʛʦ ʧʦʨʦʛʘ, ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʜʣʷ ʦʙʦʠʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʪʝʧʝʨʴ ʨʘʚʥʳ ʪʘʢʦʤʫ ʧʦʨʦʛʫ. ʅʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ, ʩʚʷʟʘʥʥʳʝ ʩ 

EPs, ʯʴʷ ʩʫʤʤʘ ʢʚʘʜʨʘʪʦʚ ʦʰʠʙʦʢ x- ʠ y-ʢʦʤʧʦʥʝʥʪʦʚ ʚʤʝʩʪʦ ʵʪʦʛʦ 
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ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʥʘ ʥʘʯʘʣʴʥʳʭ ʟʥʘʯʝʥʠʷʭ. ʅʘʢʦʥʝʮ, ʦʢʥʦ ʤʝʥʶ ʧʦʟʚʦʣʷʝʪ 

ʫʩʪʘʥʦʚʠʪʴ ʧʦʨʦʛ, ʚʳʙʨʘʪʴ ʜʨʫʛʦʡ ʧʦʨʦʛ ʠʣʠ ʠʩʢʣʶʯʠʪʴ ʧʦʨʦʛʦʚʦʝ ʟʥʘʯʝʥʠʝ. 

ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʧʨʠʤʝʨ ʬʘʡʣʘ ʩʦʩʪʦʠʪ ʠʟ ʜʘʥʥʳʭ ʨʝʘʣʴʥʦʡ ʩʝʪʠ GPS, 

ʛʜʝ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʩʪʘʥʮʠʡ ʠʤʝʝʪ ʦʯʝʥʴ ʧʦʭʦʞʠʝ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ; ʧʦ ʵʪʦʡ 

ʧʨʠʯʠʥʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʠʣʴʥʦ ʜʦʩʪʠʛʣʦ ʧʠʢʘ ʩ ʭʚʦʩʪʦʤ ʥʠʟʢʦʡ ʟʥʘʯʠʤʦʩʪʠ. 

ʉʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʛʘʫʩʩʦʚʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʚʝʨʦʷʪʥʦʩʪʠ ʪʘʢʞʝ 

ʧʦʢʘʟʘʥʦ. 

ʉʤʝʱʝʥʠʷ (ʠʣʠ ʩʢʦʨʦʩʪʠ) ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʵʣʣʠʧʩʳ ʦʰʠʙʦʢ. 

ʀʜʝʥʪʠʬʠʢʘʪʦʨʳ ʩʪʘʥʮʠʠ (ʮʝʣʦʝ ʯʠʩʣʦ ʧʝʨʚʳʭ ʩʪʦʣʙʮʦʚ ʚʭʦʜʥʦʛʦ ʬʘʡʣʘ) 

ʪʘʢʞʝ ʧʦʢʘʟʘʥʳ. 

ʉʣʝʜʫʶʱʠʤ ʰʘʛʦʤ ʷʚʣʷʝʪʩʷ ʚʠʟʫʘʣʠʟʘʮʠʷ ʚʝʢʪʦʨʦʚ ʩʤʝʱʝʥʠʷ (ʠʣʠ 

ʩʢʦʨʦʩʪʠ), ʢʦʪʦʨʳʝ ʠʟʦʙʨʘʞʝʥ rʚʤʝʩʪʝ ʩ ʠʭ ʵʣʣʠʧʩʘʤʠ ʦʰʠʙʦʢ. ɽʩʣʠ ʙʳʣʦ 

ʚʳʧʦʣʥʝʥʦ ʥʝʦʙʷʟʘʪʝʣʴʥʦʝ ʧʦʨʦʛʦʚʦʝ ʟʥʘʯʝʥʠʝ ʦʰʠʙʢʠ (ʩʤ. ʚʳʰʝ), ʪʦ 

ʵʣʣʠʧʩʳ ʦʰʠʙʦʢ ʷʚʣʷʶʪʩʷ ʪʝʤʠ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʝʥʳ ʪʘʢʠʤ ʧʦʨʦʛʦʚʳʤ 

ʟʥʘʯʝʥʠʝʤ. 

ʇʦʩʣʝ ʦʪʦʙʨʘʞʝʥʠʷ ʜʘʥʥʳʭ ʧʦʷʚʣʷʝʪʩʷ ʤʝʥʶ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ 

ʠʩʢʣʶʯʠʪʴ ʦʜʥʫ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʪʦʯʝʢ ʠʟ ʨʘʩʯʝʪʘ ʜʝʬʦʨʤʘʮʠʠ, ʧʨʦʩʪʦ ʥʘʞʘʚ 

ʢʥʦʧʢʫ çʜʘè ʚ ʵʪʦʤ ʤʝʥʶ ʠ ʠʩʧʦʣʴʟʫʷ ʫʢʘʟʘʪʝʣʴ ʥʘ MATLAB. ʕʪʫ ʦʧʝʨʘʮʠʶ 

ʤʦʞʥʦ ʚʳʧʦʣʥʠʪʴ ʥʝʩʢʦʣʴʢʦ ʨʘʟ, ʧʦʢʘ ʥʝ ʙʫʜʫʪ ʜʦʩʪʫʧʥʳ ʢʘʢ ʤʠʥʠʤʫʤ ʜʚʝ 

ʪʦʯʢʠ ʜʘʥʥʳʭ. 

ʉʦʟʜʘʥʠʝ ʠ / ʠʣʠ ʤʦʜʠʬʠʢʘʮʠʷ ʩʝʪʢʠ. ʇʨʦʛʨʘʤʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʚʳʯʠʩʣʷʝʪ ʜʣʠʥʫ ʩʝʪʢʠ ʥʘ ʦʩʥʦʚʝ ʙʘʟʦʚʳʭ ʣʠʥʠʡ ʩʪʘʥʮʠʠ (ʚ ʮʝʣʦʤ, ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʪʦʯʝʢ). ʉʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʚʩʝʭ 

ʨʘʩʩʪʦʷʥʠʡ ʤʝʞʜʫ ʧʘʨʘʤʠ ʪʦʯʝʢ ʚʳʯʠʩʣʷʝʪʩʷ ʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ 

ʟʥʘʯʝʥʠʷ ʧʦ ʫʤʦʣʯʘʥʠʶ. ʇʝʨʚʘʷ ʩʝʪʢʘ ʦʪʦʙʨʘʞʘʝʪʩʷ ʚʤʝʩʪʝ ʩ ʤʝʥʶ, ʢʦʪʦʨʦʝ 

ʩʦʦʙʱʘʝʪ ʜʘʥʥʳʝ ʦ ʩʝʪʢʝ. ɺʤʝʩʪʝ ʩʝʪʢʘ, ʠ ʧʨʠʥʷʪʳʝ ʠ ʦʪʢʣʦʥʝʥʥʳʝ ʧʫʥʢʪʳ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʧʨʝʜʳʜʫʱʝʤ ʵʪʘʧʝ. ʇʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʧʨʠʥʷʪʴ ʠʣʠ 

ʦʪʢʣʦʥʠʪʴ ʩʝʪʢʫ, ʜʝʡʩʪʚʫʶʱʫʶ ʩ ʧʦʤʦʱʴʶ ʵʪʦʡ ʢʦʤʘʥʜʳ ʤʝʥʶ. ɽʩʣʠ ʩʝʪʢʘ 

ʥʝ ʧʨʠʥʷʪʘ, ʪʦ ʠʥʪʝʨʚʘʣ ʩʝʪʢʠ ʠ ʨʘʟʤʝʨ ʩʝʪʢʠ ʤʦʞʥʦ ʠʟʤʝʥʠʪʴ, ʚʩʪʘʚʠʚ 

ʚʨʫʯʥʫʶ ʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʝ ʟʥʘʯʝʥʠʷ ʚ ʧʫʩʪʳʝ ʤʝʩʪʘ ʚ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ. 
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ʂʨʦʤʝ ʪʦʛʦ, ʚʝʨʰʠʥʳ ʩʝʪʢʠ ʤʦʛʫʪ ʙʳʪʴ ʠʪʝʨʘʪʠʚʥʦ ʠʟʤʝʥʝʥʳ, ʠʩʧʦʣʴʟʫʷ 

ʫʢʘʟʘʪʝʣʴ ʜʣʷ ʚʳʙʦʨʘ ʥʠʞʥʝʛʦ ʣʝʚʦʛʦ ʠ ʚʝʨʭʥʝʛʦ ʧʨʘʚʦʛʦ ʫʛʣʦʚ. ʂʦʛʜʘ ʩʝʪʢʘ 

ʷʚʣʷʝʪʩʷ ʞʝʣʘʝʤʦʡ, ʠ ʩʦʭʨʘʥʝʥʠʝ ʜʘʥʥʳʭ ʥʝ ʠʩʢʣʶʯʘʝʪʩʷ, ʜʘʥʥʳʝ ʩʝʪʢʠ 

ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʬʘʡʣʝ MATLAB.mat. 

ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʠ ʤʝʪʦʜʠʢʘ ʜʣʷ ʨʘʩʯʝʪʘ ʩʢʦʨʦʩʪʠ ʜʝʬʦʨʤʘʮʠʡ 

ʟʝʤʥʦʡ ʢʦʨʳ ʧʦ [66]. 

 

 

ʈʠʩʫʥʦʢ 2.12 ï ʈʘʩʧʦʣʦʞʝʥʠʝ ʧʫʥʢʪʦʚ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʪʝʥʟʦʨ 

ʛʨʘʜʠʝʥʪʘ ʩʢʦʨʦʩʪʠ 

 

ɿʘʜʘʜʠʤ ʚ ʠʩʩʣʝʜʫʝʤʦʡ ʦʙʣʘʩʪʠ ʩʠʩʪʝʤʫ ʦʪʩʯʝʪʘ. ʅʘʯʘʣʦ ʦʪʩʯʝʪʘ 

ʧʦʤʝʩʪʠʤ ʚ ʫʟʣʝ ʨʘʩʯʝʪʥʦʡ ʩʝʪʢʠ (ʚ ʜʘʣʴʥʝʡʰʝʤ ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ ʝʛʦ ʪʦʯʢʦʡ 

ʨʘʩʯʝʪʘ), ʘ ʥʘʧʨʘʚʣʝʥʠʷ ʦʩʝʡ ʚʦʟʴʤʝʤ ʪʘʢʠʝ ʞʝ, ʢʘʢ ʠ ʚ ʪʦʡ ʩʠʩʪʝʤʝ ʦʪʩʯʝʪʘ, ʚ 

ʢʦʪʦʨʦʡ ʟʘʜʘʥʳ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ (ʩʢʦʨʦʩʪʠ ʪʦʯʝʢ ʥʘʙʣʶʜʝʥʠʡ). ʊʝʧʝʨʴ 

ʜʚʠʞʝʥʠʝ ʧʨʦʠʟʚʦʣʴʥʦʡ ʪʦʯʢʠ ʩʨʝʜʳ (ʘ ʚ ʯʘʩʪʥʦʩʪʠ ð ʪʦʯʢʠ ʥʘʙʣʶʜʝʥʠʷ) 

ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʫʨʘʚʥʝʥʠʝʤ, ʦʩʥʦʚʘʥʥʳʤ ʥʘ ʣʠʥʝʡʥʦʡ ʯʘʩʪʠ ʨʘʟʣʦʞʝʥʠʷ 

ʊʝʡʣʦʨʘ ʬʫʥʢʮʠʠ ʩʢʦʨʦʩʪʠ ʪʦʯʢʠ ʦʪ ʝʝ ʨʘʜʠʫʩ-ʚʝʢʪʦʨʘ (ʩʤ. ʨʠʩʫʥʦʢ 2.12): 

Ὗ Ὕ Ўὢ Ὁ Ὕ ὒЎὢ Ὁʠʣʠ     (1) 

ό ὸ Ў‬ὼ Ὡ ὸ ὒЎὼ Ὡ, 

T

)1(u

)2(u

)3(u

)4(u

)5(u

)6(u

)7(u

(1)PD

(2)PD

(3)PD
(4)PD

(5)PD

(6)PD

(7)PD
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ʛʜʝ U ð ʚʝʢʪʦʨ ʩʢʦʨʦʩʪʠ ʚ ʪʦʯʢʝ ʥʘʙʣʶʜʝʥʠʷ, T ð ʚʝʢʪʦʨ ʩʢʦʨʦʩʪʠ ʚ 

ʥʘʯʘʣʝ ʦʪʩʯʝʪʘ, L ð ʪʝʥʟʦʨ ʛʨʘʜʠʝʥʪʘ ʩʢʦʨʦʩʪʠ ʚ ʥʘʯʘʣʝ ʦʪʩʯʝʪʘ, ȹX ð 

ʨʘʜʠʫʩ-ʚʝʢʪʦʨ ʪʦʯʢʠ ʥʘʙʣʶʜʝʥʠʷ, E ð ʦʩʪʘʪʦʯʥʳʡ ʯʣʝʥ ʨʘʟʣʦʞʝʥʠʷ 

ʊʝʡʣʦʨʘ: 

Ὗ
ό
ό Ƞ  Ὕ

ὸ
ὸ Ƞ ὒ

ὒ ὒ

ὒ ὒ

ụ
Ụ
Ụ
Ụ
ợ
‬ό

‬ὼ

‬ό

‬ώ
‬ό

‬ὼ

‬ό

‬ώỨ
ủ
ủ
ủ
Ủ

Ƞ ὢ
Ўὼ
Ўώ
ȠὉ

Ὡ
Ὡ  

ɺ ʫʨʘʚʥʝʥʠʠ (1) U ʠ ȹX ʦʧʨʝʜʝʣʷʶʪʩʷ ʠʩʭʦʜʥʳʤ ʢʘʪʘʣʦʛʦʤ ʩʢʦʨʦʩʪʝʡ, 

ʘ T ʠ L ð ʥʝʠʟʚʝʩʪʥʳʝ. ʆʙʲʝʜʠʥʠʚ ʥʝʠʟʚʝʩʪʥʳʝ ʫʨʘʚʥʝʥʠʷ (1) ʚ ʚʝʢʪʦʨʝ l ʠ 

ʨʘʩʩʤʘʪʨʠʚʘʷ ʥʝʩʢʦʣʴʢʦ ʪʦʯʝʢ ʥʘʙʣʶʜʝʥʠʡ ʦʜʥʦʚʨʝʤʝʥʥʦ ʤʦʞʥʦ ʧʝʨʝʡʪʠ ʢ 

ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʝ ʟʘʧʠʩʠ ʫʨʘʚʥʝʥʠʷ (1): 

ό ὃὰӶὩӶ,      (2) 

ό

ụ
Ụ
Ụ
Ụ
Ụ
Ụ
ợ
ό
ό
ό
ό
ȣ
ό
ό Ứ

ủ
ủ
ủ
ủ
ủ
Ủ

   

ï ʚʝʢʪʦʨ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ 

ʢʦʤʧʦʥʝʥʪ ʩʢʦʨʦʩʪʝʡ 

ʩʤʝʱʝʥʠʡ ʚ ʪʦʯʢʘʭ 

GPS-ʥʘʙʣʶʜʝʥʠʡ 

 

ὰӶ

ụ
Ụ
Ụ
Ụ
Ụ
Ụ
ợ
ὸ
ὸ

ὒ
ὒ

ὒ

ὒ Ứ
ủ
ủ
ủ
ủ
ủ
Ủ

 

ï ʚʝʢʪʦʨ ʧʘʨʘʤʝʪʨʦʚ, 

ʩʦʜʝʨʞʘʱʠʡ 

ʢʦʤʧʦʥʝʥʪʳ ʪʝʥʟʦʨʘ 

ʛʨʘʜʠʝʥʪʘ ʩʢʦʨʦʩʪʠ 

L, ʢʦʪʦʨʳʝ 

ʥʝʦʙʭʦʜʠʤʦ ʦʮʝʥʠʪʴ (3) 

  

ὃ

ụ
Ụ
Ụ
Ụ
Ụ
Ụ
Ụ
ợρ π Ўὴ

π ρ π
ρ π Ўὴ

π ρ π

Ўὴ π π

π Ўὴ Ўὴ

Ўὴ π π

π Ўὴ Ўὴ
ȣ ȣ ȣ
ρ π Ўὴ

π ρ π

ȣ ȣ ȣ
Ўὴ π π

π Ўὴ Ўὴ Ứ
ủ
ủ
ủ
ủ
ủ
ủ
Ủ

 ï 

ʤʘʪʨʠʮʘ ʤʦʜʝʣʠ ʩʦʜʝʨʞʠʪ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʦʣʦʞʝʥʠʠ 

ʪʦʯʝʢ GPS ʥʘʙʣʶʜʝʥʠʡ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʦʯʢʠ ʨʘʩʯʝʪʘ 

ὩӶ ï ʚʝʢʪʦʨ ʥʝʚʷʟʦʢ 

ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʧʦʤʥʠʪʴ, ʯʪʦ ʪʦʯʥʦʩʪʴ ʦʮʝʥʢʠ ʩʢʦʨʦʩʪʠ ʧʫʥʢʪʘ GPS-

ʥʘʙʣʶʜʝʥʠʷ ʥʝ ʦʯʝʥʴ ʚʳʩʦʢʘ, ʧʦʵʪʦʤʫ ʚ ʚʝʢʪʦʨ ʥʝʚʷʟʦʢ ὩӶ ʚ ʫʨʘʚʥʝʥʠʠ (2) 

ʚʭʦʜʷʪ ʥʝ ʪʦʣʴʢʦ ʢʦʤʧʦʥʝʥʪʳ ʦʩʪʘʪʦʯʥʦʛʦ ʯʣʝʥʘ E ʠʟ ʫʨʘʚʥʝʥʠʷ (1), ʥʦ ʠ 

ʦʰʠʙʢʠ ʦʮʝʥʢʠ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ð ʚʝʢʪʦʨʘ ό. ʆʪʥʦʩʠʪʝʣʴʥʳʝ ʦʰʠʙʢʠ 
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ʦʮʝʥʢʠ ʨʘʜʠʫʩ-ʚʝʢʪʦʨʦʚ ʪʦʯʝʢ ʥʘʙʣʶʜʝʥʠʡ (ȹx ʠ ȹy) ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳ 

ʦʪʥʦʰʝʥʠʶ ʦʰʠʙʦʢ ʦʮʝʥʦʢ ʧʦʣʦʞʝʥʠʷ ʪʦʯʝʢ ʥʘʙʣʶʜʝʥʠʡ ʢ ʨʘʩʩʪʦʷʥʠʶ 

ʤʝʞʜʫ ʥʠʤʠ ð ʵʪʠ ʦʰʠʙʢʠ ʧʨʝʥʝʙʨʝʞʠʤʦ ʤʘʣʳ. 

ɿʘʜʘʯʘ ʨʝʰʝʥʠʷ ʫʨʘʚʥʝʥʠʷ (2) ʷʚʣʷʝʪʩʷ ʢʣʘʩʩʠʯʝʩʢʦʡ ʟʘʜʘʯʝʡ ʣʠʥʝʡʥʦʡ 

ʨʝʛʨʝʩʩʠʠ, ʜʣʷ ʨʝʰʝʥʠʷ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʧʨʠʤʝʥʠʪʴ ʤʝʪʦʜ ʥʘʠʤʝʥʴʰʠʭ 

ʢʚʘʜʨʘʪʦʚ ð ʄʅʂ, ʤʠʥʠʤʠʟʠʨʫʶʱʠʡ ʢʦʤʧʦʥʝʥʪʳ ʚʝʢʪʦʨʘ ὩӶ. ʇʨʠ ʵʪʦʤ 

ʚʩʪʘʝʪ ʚʦʧʨʦʩ ð ʢʘʢʠʤ ʦʙʨʘʟʦʤ (ʚ ʢʘʢʦʤ ʩʦʦʪʥʦʰʝʥʠʠ) ʠʭ ʩʣʝʜʫʝʪ 

ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ? 

ʊʘʢ ʢʘʢ ʜʣʷ ʢʘʞʜʦʛʦ ʧʫʥʢʪʘ ʥʘʙʣʶʜʝʥʠʷ ʠʟʚʝʩʪʥʳ ʥʝ ʪʦʣʴʢʦ ʦʮʝʥʢʠ 

ʢʦʤʧʦʥʝʥʪ ʚʝʢʪʦʨʘ ʩʢʦʨʦʩʪʠ ό, ʥʦ ʠ ʦʮʝʥʢʠ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʠʭ ʦʰʠʙʦʢ 

ʵʪʠʭ ʢʦʤʧʦʥʝʥʪ „ (ʪ. ʝ. ʚ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʢ ʵʪʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʶ ʤʘʪʨʠʮʘ 

ʢʦʚʘʨʠʘʮʠʠ ʚʝʢʪʦʨʘ u ʜʠʘʛʦʥʘʣʴʥʘʷ), ʨʘʟʫʤʥʦ ʙʫʜʝʪ ʧʨʠʤʝʥʠʪʴ ʚʟʚʝʰʝʥʥʳʡ 

ʄʅʂ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʚʝʢʪʦʨ ʧʘʨʘʤʝʪʨʦʚ ʥʘʭʦʜʠʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʤʠʥʠʤʠʟʘʮʠʠ ʢʚʘʜʨʘʪʠʯʥʦʡ ʬʦʨʤʳ 

ὐ ὩӶὡὩӶ,      (4) 

ʛʜʝ ὡ ð ʤʘʪʨʠʮʘ ʚʝʩʦʚ, ʦʜʥʠʤ ʠʟ ʩʦʤʥʦʞʠʪʝʣʝʡ ʢʦʪʦʨʦʡ ʙʫʜʝʪ 

ʤʘʪʨʠʮʘ ὡ , ʦʙʨʘʪʥʘʷ ʤʘʪʨʠʮʝ ʢʦʚʘʨʠʘʮʠʠ ʚʝʢʪʦʨʘ ό. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ 

ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʢʦʨʦʩʪʝʡ ʧʫʥʢʪʦʚ ʥʘʙʣʶʜʝʥʠʡ ʥʝ 

ʫʯʠʪʳʚʘʣʘʩʴ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ: 

ὡ ὨὭὥὫ„ Ͻ„ Ͻ„ Ͻ„ Ễ „ Ͻ

„  (5) 

ʆʩʪʘʪʦʯʥʳʡ ʯʣʝʥ E ʚ ʫʨʘʚʥʝʥʠʠ (1) ʜʦʣʞʝʥ ʙʳʪʴ ʤʠʥʠʤʠʟʠʨʦʚʘʥ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʧʨʝʜʧʦʣʦʞʝʥʠʷʤʠ ʤʦʜʝʣʠ. ɽʩʣʠ ʚ ʤʦʜʝʣʠ 

ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʧʦʣʝ ʩʢʦʨʦʩʪʠ ʜʝʬʦʨʤʘʮʠʠ ʚʦ ʚʩʝʡ ʠʩʩʣʝʜʫʝʤʦʡ ʦʙʣʘʩʪʠ 

ʦʜʥʦʨʦʜʥʦ, ʪʦ ʦʩʪʘʪʦʯʥʳʡ ʯʣʝʥ ʚ ʫʨʘʚʥʝʥʠʠ (1) ʧʦ ʫʩʣʦʚʠʶ ʨʘʚʝʥ ʥʫʣʶ. ɺ 

ʵʪʦʤ ʩʣʫʯʘʝ ʟʥʘʯʝʥʠʷ T ʠ L ʥʝ ʟʘʚʠʩʷʪ ʦʪ ʚʳʙʦʨʘ ʥʘʯʘʣʘ ʦʪʩʯʝʪʘ, ʠ ʟʥʘʯʝʥʠʝ L 

ʙʫʜʝʪ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʫʩʨʝʜʥʝʥʥʫʶ ʧʦ ʚʩʝʡ ʠʩʩʣʝʜʫʝʤʦʡ ʦʙʣʘʩʪʠ ʩʢʦʨʦʩʪʴ 

ʜʝʬʦʨʤʘʮʠʠ. 
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ʆʜʥʘʢʦ ʙʦʣʝʝ ʦʙʦʩʥʦʚʘʥʥʳʤ ʚʳʛʣʷʜʠʪ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʧʦʣʝ 

ʩʢʦʨʦʩʪʠ ʜʝʬʦʨʤʘʮʠʠ ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʪʦʯʢʠ ʨʘʩʯʝʪʘ ʪʝʤ ʤʝʥʝʝ ʦʜʥʦʨʦʜʥʦ, ʯʝʤ 

ʙʦʣʴʰʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʦʢʨʝʩʪʥʦʩʪʴ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʦʞʠʜʘʝʤʦʝ 

ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ ʦʩʪʘʪʦʯʥʦʛʦ ʯʣʝʥʘ ʦʪ ʥʫʣʷ ʚ ʫʨʘʚʥʝʥʠʠ (1) 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʨʦʩʪʦʤ ʜʣʠʥʳ ʨʘʜʠʫʩ-ʚʝʢʪʦʨʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʪʦʯʢʠ 

ʥʘʙʣʶʜʝʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʄʅʂ ʦʜʥʠʤ ʠʟ ʩʦʤʥʦʞʠʪʝʣʝʡ ʤʘʪʨʠʮʳ ʚʝʩʦʚ 

W ʜʦʣʞʥʘ ʙʳʪʴ ʤʘʪʨʠʮʘ Wdist, ʦʜʥʠʤ ʠʟ ʚʘʨʠʘʥʪʦʚ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʪʦʨʦʡ 

ʙʫʜʝʪ: 

ὡ ὨὭὥὫὪὨ ϽὪὨ ϽὪὨ ϽὪὨ ȣὪὨ ϽὪὨ ...(6) 

Ὠ Ўὼ Ўώ ȟὭ ρȿὔȟ    (7) 

ʛʜʝ Ὢὼ ï ʥʝʢʦʪʦʨʘʷ ʫʙʳʚʘʶʱʘʷ ʬʫʥʢʮʠʷ. ɺ [68] ʚ ʢʘʯʝʩʪʚʝ ʪʘʢʦʡ 

ʬʫʥʢʮʠʠ ʧʨʝʜʣʦʞʝʥʘ 

Ὢ ÅØÐ ȟ     (8) 

ʛʜʝ d0 ð ʧʦʩʪʦʷʥʥʘʷ ʚʝʣʠʯʠʥʘ ʨʘʩʩʪʦʷʥʠʷ, ʫʩʣʦʚʥʦ ʥʘʟʳʚʘʝʤʘʷ 

ʨʘʜʠʫʩʦʤ ʩʛʣʘʞʠʚʘʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʦʠʟʚʦʜʠʣʩʷ ʨʘʩʯʝʪ ʧʦ ʚʟʚʝʰʝʥʥʦʤʫ 

ʄʅʂ ʩ ʤʠʥʠʤʠʟʘʮʠʝʡ ʢʚʘʜʨʘʪʠʯʥʦʡ ʬʦʨʤʳ 

ὐ ὩӶὡ ὡ ὩӶ,     (9) 

ʉʦʛʣʘʩʥʦ ʦʙʦʙʱʝʥʥʦʤʫ ʄʅʂ, ʠʪʦʛʦʚʘʷ ʬʦʨʤʫʣʘ ʜʣʷ ʨʘʩʯʝʪʘ ʚʝʢʪʦʨʘ 

ʧʘʨʘʤʝʪʨʦʚ ʧʨʠʤʝʪ ʚʠʜ 

ὰӶ ὃὡὃ ὃὡό,     (10) 

ʊʘʢʞʝ ʦʙʦʙʱʝʥʥʳʡ ʄʅʂ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʧʦʛʨʝʰʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ 

ʧʦʩʨʝʜʩʪʚʦʤ ʨʘʩʯʝʪʘ ʤʘʪʨʠʮʳ ʢʦʚʘʨʠʘʮʠʠ ʚʝʢʪʦʨʘ ʧʘʨʘʤʝʪʨʦʚ: 

ὈὰӶ ὃὡὃ ,     (11) 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʢʦʚʘʨʠʘʮʠʠ ʤʝʞʜʫ ʢʦʤʧʦʥʝʥʪʘʤʠ ʚʝʢʪʦʨʘ ʧʘʨʘʤʝʪʨʦʚ 

ὰӶ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ, ʧʦʵʪʦʤʫ ʠʟ ʤʘʪʨʠʮʳ ʢʦʚʘʨʠʘʮʠʠ ʚʳʜʝʣʷʣʘʩʴ ʪʦʣʴʢʦ 

ʛʣʘʚʥʘʷ ʜʠʘʛʦʥʘʣʴ: 
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ὈὰӶ

ụ
Ụ
Ụ
Ụ
Ụ
Ụ
ợ
„ ȣ ȣ ȣ ȣ ȣ

ȣ „ ȣ ȣ ȣ ȣ

ȣ ȣ „ ȣ ȣ ȣ

ȣ ȣ ȣ „ ȣ ȣ

ȣ ȣ ȣ ȣ „ ȣ

ȣ ȣ ȣ ȣ ȣ „ Ứ
ủ
ủ
ủ
ủ
ủ
Ủ

      

 (12) 

ɼʣʷ ʦʮʝʥʢʠ ʧʦʛʨʝʰʥʦʩʪʠ ʨʘʩʯʝʪʘ ʜʝʬʦʨʤʘʮʠʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʠʝ ʦʪʢʣʦʥʝʥʠʷ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʚ ʦʪʜʝʣʴʥʫʶ ʤʘʪʨʠʮʫ 

„
„ „
„ „ ,     (13) 

ʅʘʭʦʞʜʝʥʠʝ ʪʝʥʟʦʨʘ ʩʢʦʨʦʩʪʠ ʜʝʬʦʨʤʘʮʠʠ, ʝʛʦ ʜʠʘʛʦʥʘʣʠʟʘʮʠʷ ʠ 

ʥʘʭʦʞʜʝʥʠʝ ʩʢʘʣʷʨʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʜʝʬʦʨʤʘʮʠʠ. ʊʝʥʟʦʨ ʛʨʘʜʠʝʥʪʘ 

ʩʢʦʨʦʩʪʠ L ʤʦʞʥʦ ʨʘʟʣʦʞʠʪʴ ʥʘ ʩʠʤʤʝʪʨʠʯʥʫʶ ʠ ʢʦʩʠʤʤʝʪʨʠʯʥʫʶ ʯʘʩʪʠ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʢʦʨʦʩʪʴ ʜʝʬʦʨʤʘʮʠʠ E ʠ ʩʢʦʨʦʩʪʴ 

ʚʨʘʱʝʥʠʷ ʩʨʝʜʳ ʚʦʢʨʫʛ ʪʦʯʢʠ ʨʘʩʯʝʪʘ ɋ: 

ὒ Ὁ   ̉̌ ̉ὒ ‐ ‫ ,             (14) 

ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʙʳʣʠ ʚʳʯʠʩʣʝʥʳ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʠʝ 

ʦʪʢʣʦʥʝʥʠʷ ʢʦʤʧʦʥʝʥʪ ʪʝʥʟʦʨʘ ʩʢʦʨʦʩʪʠ ʜʝʬʦʨʤʘʮʠʠ 

„ .     (15) 

ɼʠʘʛʦʥʘʣʠʟʘʮʠʷ ʪʝʥʟʦʨʘ ʩʢʦʨʦʩʪʠ ʜʝʬʦʨʤʘʮʠʠ E ʧʨʠʚʦʜʠʪ ʢ 

ʩʦʙʩʪʚʝʥʥʳʤ ʚʝʢʪʦʨʘʤ ɚ(k) (ʥʘʧʨʘʚʣʝʥʠʷʤ) ʠ ʩʦʙʩʪʚʝʥʥʳʤ ʟʥʘʯʝʥʠʷʤ ɚ(k ) , 

ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʤ ʦʪʥʦʰʝʥʠʶ 

ὯᶅȟὯᶰρȟς ȡ  Ὁὺ ὺ ‗   ̉ ̌ ̉‐ὺ ὺ ‗ ,  (16) 

ʠʣʠ ʚ ʤʘʪʨʠʯʥʦʡ ʬʦʨʤʝ 

‐ ‐
‐ ‐

ὺ
ὺ

ὺ
ὺ ‗ ,      (17) 

‐ ‐
‐ ‐

ὺ ὺ
ὺ ὺ

ὺ ὺ
ὺ ὺ

‗ π

π ‗
,  (18) 

‗ π

π ‗

ὺ ὺ
ὺ ὺ

‐ ‐
‐ ‐

ὺ ὺ
ὺ ὺ ,  (19) 
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ɸʥʘʣʦʛʠʯʥʦ, ʦʮʝʥʝʥʥʳʝ ʦʰʠʙʢʠ (ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʠʝ ʦʪʢʣʦʥʝʥʠʷ) 

ʩʦʙʩʪʚʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʪʝʥʟʦʨʘ ʩʢʦʨʦʩʪʠ ʜʝʬʦʨʤʘʮʠʠ ʙʳʣʠ ʚʳʯʠʩʣʝʥʳ 

ʧʨʠʚʝʜʝʥʠʝʤ ʤʘʪʨʠʮʳ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʠʭ ʦʪʢʣʦʥʝʥʠʡ ʢʦʤʧʦʥʝʥʪ ʪʝʥʟʦʨʘ 

ʩʢʦʨʦʩʪʠ ʜʝʬʦʨʤʘʮʠʠ ʢ ʙʘʟʠʩʫ, ʟʘʜʘʥʥʦʤʫ ʩʦʙʩʪʚʝʥʥʳʤʠ ʚʝʢʪʦʨʘʤʠ ʩʘʤʦʛʦ 

ʪʝʥʟʦʨʘ: 

„ „
„ „

ὺ ὺ
ὺ ὺ

„ „
„ „

ὺ ὺ
ὺ ὺ ,  (20) 

„ „ ȟ„ „ .       (21) 

ʉʦʙʩʪʚʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ɚ(k) ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʛʣʘʚʥʳʝ ʟʥʘʯʝʥʠʷ 

ʪʝʥʟʦʨʘ ʩʢʦʨʦʩʪʠ ʜʝʬʦʨʤʘʮʠʠ, ʦʙʳʯʥʦ ʦʙʦʟʥʘʯʘʝʤʳʝ emax, emin. 

ʉʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʦʙʩʪʚʝʥʥʳʝ ʚʝʢʪʦʨʘ ʟʘʜʘʶʪ ʛʣʘʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʪʝʥʟʦʨʘ 

ʩʢʦʨʦʩʪʠ ʜʝʬʦʨʤʘʮʠʠ. 

ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʛʣʘʚʥʳʭ ʟʥʘʯʝʥʠʡ ʪʝʥʟʦʨʘ ʩʢʦʨʦʩʪʠ ʜʝʬʦʨʤʘʮʠʠ 

ʚʳʯʠʩʣʷʶʪʩʷ ʩʢʦʨʦʩʪʴ ʜʝʬʦʨʤʘʮʠʠ ʠʟʤʝʥʝʥʠʷ ʧʣʦʱʘʜʠ ȹS, ʤʘʢʩʠʤʘʣʴʥʘʷ 

ʚʦʟʤʦʞʥʘʷ ʩʢʦʨʦʩʪʴ ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʩʜʚʠʛʦʚʦʡ ʜʝʬʦʨʤʘʮʠʠ Ɇ ʠ çʢʘʞʫʱʘʷʩʷè 

ʩʢʦʨʦʩʪʴ ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʩʜʚʠʛʦʚʦʡ ʜʝʬʦʨʤʘʮʠʠ Ɇapparent: 

Ў Ὡ Ὡ  ȟ 

ɫ Ὡ Ὡ  ȟ 

ɫ
ÍÉÎ ȿὩ ȿȟȿὩ ȿȟ Ὡ ϽὩ π

πȟ Ὡ ϽὩ π
Ȣ 

ʆʙʱʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʘ ʩʢʦʨʦʩʪʠ ʜʝʬʦʨʤʘʮʠʠ 

ʦʮʝʥʠʚʘʣʘʩʴ ʢʘʢ 

„Ў „ ȟ„ „ Ȣ        (22) 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʦʣʫʯʝʥʥʳʭ ʛʣʘʚʥʳʭ ʟʥʘʯʝʥʠʡ ʪʝʥʟʦʨʘ ʩʢʦʨʦʩʪʠ 

ʜʝʬʦʨʤʘʮʠʠ ʦʧʨʝʜʝʣʷʝʤ ʩʢʦʨʦʩʪʴ ʜʝʬʦʨʤʘʮʠʠ ʠʟʤʝʥʝʥʠʷ ʧʣʦʱʘʜʠ ʠ 

ʩʢʦʨʦʩʪʴ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʜʚʠʛʦʚʦʡ ʜʝʬʦʨʤʘʮʠʠ. ʅʠʞʝ ʥʘ ʨʠʩʫʥʢʘʭ 2.13 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʉɼɿʂ ʟʘ ʧʝʨʠʦʜ 2014-2018 ʛʛ: 

- ʉʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʚʝʢʪʦʨʦʚ ʟʘ ʧʝʨʠʦʜ 2014-2018 ʛʛ. (ʈʠʩʫʥʦʢ 2.13ʘ); 

- ʆʙʣʘʩʪʴ ʜʚʠʞʝʥʠʷ ʉɼɿʂ ʟʘ ʧʝʨʠʦʜ 2014-2018 ʛʛ. (ʈʠʩʫʥʦʢ 2.13ʙ); 

- ʀʟʤʝʥʝʥʠʝ ʤʘʩʰʪʘʙʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ (ʈʠʩʫʥʦʢ 2.13ʚ). 
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ʈʠʩʫʥʦʢ 2.13ʘ ï ʉʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʚʝʢʪʦʨʦʚ ʟʘ ʧʝʨʠʦʜ 2014-2018ʛʛ 
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ʈʠʩʫʥʦʢ 2.13ʙ ï ʆʙʣʘʩʪʴ ʜʚʠʞʝʥʠʷ ʉɼɿʂ 

 

 

ʈʠʩʫʥʦʢ 2.13ʚ ï ʀʟʤʝʥʝʥʠʝ ʤʘʩʰʪʘʙʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʅʘ ʨʠʩʫʥʢʝ 2.14 ʦʪʦʙʨʘʞʝʥʘ ʦʙʣʘʩʪʴ ʧʦʥʠʞʝʥʠʷ ʠ ʧʦʚʳʰʝʥʠʷ ʟʝʤʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ (ɿʇ), ʚʳʨʘʞʝʥʥʘʷ ʛʨʘʜʠʝʥʪʥʦʡ ʟʘʣʠʚʢʦʡ ʠ ʠʟʦʣʠʥʠʷʤʠ ʤʝʞʜʫ 

ʟʦʥʦʡ ʧʦʚʳʰʝʥʠʷ ʠ ʧʦʥʠʞʝʥʠʷ ʷʨʢʦ-ʟʝʣʸʥʳʤ ʮʚʝʪʦʤ ʦʙʦʟʥʘʯʝʥʘ ɿɻʈ. 

ʇʦ ʨʘʟʥʦʩʪʷʤ ʦʪʤʝʪʦʢ ʧʫʥʢʪʦʚ ʇɼʉ ʠ ɺɼʉ, ʘʤʧʣʠʪʫʜʘ ʢʦʣʝʙʘʥʠʡ 

ʢʦʪʦʨʳʭ ʧʨʝʚʳʰʘʝʪ 5ʤʤ (ʊʘʙʣʠʮʘ 2.6), ʠʩʧʦʣʴʟʫʷ ʇʆ ʊʨʘʥʩʢʦʨ v.3 (ʂʨʝʜʦ-

ɼʠʘʣʦʛ) ʧʦʩʪʨʦʠʤ ʠʟʤʝʥʝʥʠʷ ɿʇ ʟʘ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ ʩ 2014 ʧʦ 2018ʛʛ., 

ʚʳʨʘʟʠʚ ɿʇ ʛʨʘʜʠʝʥʪʥʦʡ ʟʘʣʠʚʢʦʡ ʩ ʠʟʦʣʠʥʠʷʤʠ (ʈʠʩʫʥʦʢ 2.14). 
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ʈʠʩʫʥʦʢ 2.14 ï ʆʙʣʘʩʪʴ ʧʦʥʠʞʝʥʠʷ ʠ ʧʦʚʳʰʝʥʠʷ ɿʇ, ʚʳʨʘʞʝʥʥʘʷ 

ʛʨʘʜʠʝʥʪʥʦʡ ʟʘʣʠʚʢʦʡ 

ɻʨʘʚʠʤʝʪʨʠʯʝʩʢʠʝ ʠʟʤʝʨʝʥʠʷ. ʎʝʣʴ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʭ ʨʘʙʦʪ - 

ʠʟʤʝʨʝʥʠʝ ʩʠʣʳ ʪʷʞʝʩʪʠ ʥʘ 2 ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʭ ʧʫʥʢʪʘʭ, ʩʦʟʜʘʥʥʦʡ ʚ 2014 ʛ. 

ʜʣʷ ʠʟʫʯʝʥʠʷ ʚʘʨʠʘʮʠʡ ʩʠʣʳ ʪʷʞʝʩʪʠ ʚ ʠʥʪʝʨʝʩʘʭ ʦʙʝʩʧʝʯʝʥʠʷ 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʊʫʡʤʘʟʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʥʝʬʪʠ.  ʇʫʥʢʪʳ ʨʘʩʧʦʣʦʞʝʥʳ ʚʙʣʠʟʠ ʨʝʧʝʨʦʚ ʦʧʦʨʥʦʡ ʥʠʚʝʣʠʨʥʦʡ ʩʝʪʠ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʦʙʲʝʢʪʘ. ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʧʫʥʢʪʘʤʠ 22 ʢʠʣʦʤʝʪʨʘ. 

ɼʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ ʚ 2014 ʛʦʜʫ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʛʨʘʚʠʤʝʪʨ ɻʅʋ ï 

ʂɺ ˉ 13-08. ɼʘʥʥʳʡ ʛʨʘʚʠʤʝʪʨ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʩʦ ʩʨʝʜʥʝʡ 
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ʢʚʘʜʨʘʪʠʯʝʩʢʦʡ ʦʰʠʙʢʦʡ ʧʦʨʷʜʢʘ 0.03 ʤɻʘʣ ʚ ʨʝʡʩʘʭ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ 

ʥʝ ʙʦʣʝʝ 3-4 ʯʘʩʦʚ. ʉʦʛʣʘʩʥʦ ʠʟʣʦʞʝʥʥʳʤ ʚ ʧʨʦʝʢʪʝ ʪʨʝʙʦʚʘʥʠʷʤ, ʩʚʷʟʠ 

ʤʝʞʜʫ ʧʫʥʢʪʘʤʠ ʦʧʨʝʜʝʣʷʣʠʩʴ ʩʦ ʩʨʝʜʥʠʤʠ ʢʚʘʜʨʘʪʠʯʝʩʢʠʤʠ ʦʰʠʙʢʘʤʠ, 

ʭʘʨʘʢʪʝʨʥʳʤʠ ʜʣʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʦʧʦʨʥʦʡ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʦʡ ʩʝʪʠ ʧʝʨʚʦʛʦ 

ʢʣʘʩʩʘ, ʪ.ʝ. 0.03-0.04 ʤɻʘʣ. ʀʟʤʝʨʝʥʠʷ ʚʳʧʦʣʥʷʣʠʩʴ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʚʦʟʤʦʞʥʦʡ ʪʦʯʥʦʩʪʴʶ, ʜʦʩʪʠʞʠʤʦʡ ʧʨʘʚʠʣʴʥʦ ʠ ʪʱʘʪʝʣʴʥʦ ʧʦʜʛʦʪʦʚʣʝʥʥʳʤ 

ʚʳʩʦʢʦʪʦʯʥʳʤ ʛʨʘʚʠʤʝʪʨʦʤ.  

ʄʝʪʦʜʠʢʘ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʦʧʨʝʜʝʣʝʥʘ ʧʦʣʦʞʝʥʠʷʤʠ 

ʀʥʩʪʨʫʢʮʠʠ ʧʦ ʨʘʟʚʠʪʠʶ ʚʳʩʦʢʦʪʦʯʥʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʦʡ 

ʩʝʪʠ ʈʦʩʩʠʠ (ɻʂʀʅʇ (5 ʅʊɸ) ï 04 ï 122 ï 03, ʄ. ʎʅʀʀɻɸʠʂ, 2004 ʛ.), 

ʦʪʥʦʩʷʱʠʤʩʷ ʢ ʦʩʥʦʚʥʳʤ ʧʫʥʢʪʘʤ 1 ʢʣʘʩʩʘ.   

ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʨʘʙʦʪ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʠʟʫʯʝʥʠʝ ʩʤʝʱʝʥʠʷ ʥʫʣʴ-ʧʫʥʢʪʘ 

ʛʨʘʚʠʤʝʪʨʘ ɻʅʋ ï ʂɺ ˉ 13-08, ʵʪʘʣʦʥʠʨʦʚʘʥʠʝʤ ʤʝʪʦʜʦʤ ʥʘʢʣʦʥʘ. ʇʦ 2 

ʥʝʜʝʣʴʥʳʤ ʥʘʙʣʶʜʝʥʠʷʤ ʩʤʝʱʝʥʠʝ ʥʫʣʴ-ʧʫʥʢʪʘ ʛʨʘʚʠʤʝʪʨʘ ʤʦʥʦʪʦʥʥʦʝ, 

ʣʠʥʝʡʥʦʝ ʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʘʞʫʱʝʤʫʩʷ ʫʚʝʣʠʯʝʥʠʶ ʩʠʣʳ ʪʷʞʝʩʪʠ ʩʦ 

ʚʨʝʤʝʥʝʤ. ɽʛʦ ʚʝʣʠʯʠʥʘ ʥʝ ʧʨʝʚʳʰʘʝʪ 0.5 ʤɻʘʣ ʚ ʩʫʪʢʠ, ʥʝ ʩʚʷʟʘʥʘ ʩ 

ʚʘʨʠʘʮʠʷʤʠ ʘʪʤʦʩʬʝʨʥʦʛʦ ʜʘʚʣʝʥʠʷ. 

ʅʘ ʧʦʣʝʚʦʤ ʵʪʘʣʦʥʥʦʤ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʦʤ ʙʘʟʠʩʝ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʮʝʥʘ 

ʜʝʣʝʥʠʷ ʦʪʩʯʝʪʥʦʡ ʰʢʘʣʳ. ʇʦʣʫʯʝʥʥʘʷ ʚʝʣʠʯʠʥʘ ʮʝʥʳ ʜʝʣʝʥʠʷ ʧʨʠʚʝʜʝʥʘ ʚ 

ʪʘʙʣʠʮʝ 2.7. 

 

 

ʊʘʙʣʠʮʘ 2.7 ï ɿʥʘʯʝʥʠʝ ʮʝʥʳ ʜʝʣʝʥʠʷ ʛʨʘʚʠʤʝʪʨʘ ɻʅʋ-ʂɺ ˉ 13-08 

 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 
ʉ, 

ʤɻʘʣ/ʦʙ 

ʉʂʆ,  

ʤɻʘʣ/ʦʙ 

ʎʝʥʘ ʜʝʣʝʥʠʷ ʦʪʩʯʝʪʥʦʡ ʰʢʘʣʳ ʧʨʠ 23,5-24 Áʉ -6.578 Ñ0.025 

 

ʇʦʣʝʚʳʝ ʠʟʤʝʨʝʥʠʷ ʩʠʣʳ ʪʷʞʝʩʪʠ ʥʘ ʦʙʲʝʢʪʝ ʚ ʘʚʪʦʤʦʙʠʣʴʥʳʭ 

ʨʝʡʩʘʭ. ʇʦʣʝʚʳʝ ʠʟʤʝʨʝʥʠʷ ʚ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʦʡ ʩʝʪʠ ʦʙʲʝʢʪʘ ʚʳʧʦʣʥʝʥʳ ʚ 
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ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʊʝʭʥʠʯʝʩʢʠʤ ʧʨʦʝʢʪʦʤ ʠ ʩ ʫʯʝʪʦʤ ʧʦʣʦʞʝʥʠʡ ʀʥʩʪʨʫʢʮʠʠ. 

ʇʨʠ ʵʪʦʤ, ʫʯʠʪʳʚʘʣʦʩʴ ʥʘʟʥʘʯʝʥʠʝ ʨʘʙʦʪ ʠ ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʥʝʡ 

ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʠ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʘ ʠʤʝʥʥʦ: 

1) ʅʘʙʣʶʜʘʣʘʩʴ ʩʝʪʴ ʠʟ 2 ʧʫʥʢʪʦʚ. ʀʟʤʝʨʝʥʠʷ ʚʳʧʦʣʥʷʣʠʩʴ ʤʝʪʦʜʦʤ 

ʧʨʦʩʪʦʡ ʧʝʪʣʠ ɸ-ɺ-ɸ, ʧʨʠ ʵʪʦʤ ʚʩʝ ʥʘʙʣʶʜʝʥʠʷ ʙʳʣʠ ʧʦʚʪʦʨʝʥʳ ʚ ʜʨʫʛʫʶ 

ʜʘʪʫ;  

2) ʀʟʤʝʨʝʥʠʷ ʚʳʧʦʣʥʷʣʠʩʴ ʚ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʨʝʡʩʘʭ, ʠʭ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʥʝ ʧʨʝʚʳʰʘʣʘ 3-ʭ ʯʘʩʦʚ;  

3) ɿʥʘʯʝʥʠʷ ȹg ʜʣʷ ʚʩʝʭ ʧʫʥʢʪʦʚ ʧʦʣʫʯʝʥʳ ʚ ʫʩʣʦʚʥʦʡ ʩʠʩʪʝʤʝ, 

ʟʘʜʘʚʘʝʤʦʡ ʟʥʘʯʝʥʠʝʤ ʫʩʢʦʨʝʥʠʷ ʩʠʣʳ ʪʷʞʝʩʪʠ ʜʣʷ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʦʛʦ 

ʧʫʥʢʪʘ Gravm001, ʢʦʪʦʨʦʤʫ ʧʨʠʩʚʦʝʥʦ ʟʥʘʯʝʥʠʝ ʫʩʢʦʨʝʥʠʷ ʩʠʣʳ ʪʷʞʝʩʪʠ g=0 

ʤɻʘʣ; 

4) ɻʨʘʚʠʤʝʪʨʠʯʝʩʢʠʝ ʧʫʥʢʪʳ ʙʳʣʠ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ 

ʙʣʠʟʦʩʪʠ ʦʪ ʨʝʧʝʨʦʚ ʦʧʦʨʥʦʡ ʥʠʚʝʣʠʨʥʦʡ ʩʝʪʠ ʦʙʲʝʢʪʘ, ʪʘʢ 

ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʡ ʧʫʥʢʪ 001Gravm ʩʦʚʤʝʱʸʥ ʩ ʧʫʥʢʪʦʤ ʧʣʘʥʦʚʦʡ 

ʜʝʬʦʨʤʘʮʠʦʥʥʦʡ ʩʝʪʠ 9SGS, ʘ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʡ ʧʫʥʢʪ 002Gravm ʩ ʧʫʥʢʪʦʤ 

11SGS; 

5) ɺ ʧʝʨʠʦʜ ʧʦʣʝʚʳʭ ʨʘʙʦʪ ʚʳʧʦʣʥʷʣʘʩʴ ʦʙʨʘʙʦʪʢʘ ʧʦʣʝʚʳʭ ʞʫʨʥʘʣʦʚ 

ʠ ʦʮʝʥʠʚʘʣʦʩʴ ʢʘʯʝʩʪʚʦ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

ɺ ʪʘʙʣʠʮʝ 2.8 ʧʨʠʚʝʜʝʥʳ ʚʳʯʠʩʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ g ʚ ʨʘʥʝʝ ʦʛʦʚʦʨʝʥʥʦʡ 

ʫʩʣʦʚʥʦʡ ʩʠʩʪʝʤʝ. 

ʊʘʙʣʠʮʘ 2.8 ï ɿʥʘʯʝʥʠʷ g ʜʣʷ ʧʫʥʢʪʦʚ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʦʡ ʩʝʪʠ 

 

ɸʨʣʘʥʩʢʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ. ʇʝʨʚʘʷ ʵʧʦʭʘ ʤʦʥʠʪʦʨʠʥʛʘ 2007 ʛʦʜ. 

ʉʦʟʜʘʥʠʝ ʦʧʦʨʥʦʡ ʜʝʬʦʨʤʘʮʠʦʥʥʦʡ ʩʝʪʠ (ʆɼʉ). ʆʧʦʨʥʘʷ ʜʝʬʦʨʤʘʮʠʦʥʥʦʡ 

ˉ 
ʅʘʠʤʝʥʦʚʘʥ

ʠʝ ʧʫʥʢʪʘ 

æg2014, 

ʤɻʘʣ 

æg2015, 

ʤɻʘʣ 

æg2016, 

ʤɻʘʣ 

æg2017, 

ʤɻʘʣ 

æg2018, 

ʤɻʘʣ 

ʉʂʆ, 

ʤɻʘʣ 

æg2014 æ

g2018 

æg2017 æ

g2018 

1 01Gravm 0 0 0 0 0    

2 02Gravm -35.499 -35.524 -35.503 -35.541 -35.501 Ñ0.03 -0.02 -0.04 
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ʩʝʪʴ 1-ʛʦ ʫʨʦʚʥʷ ɸʨʣʘʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʚʢʣʶʯʘʝʪ: 

8 -  ʧʫʥʢʪʦʚ ʧʣʘʥʦʚʦʡ ʜʝʬʦʨʤʘʮʠʦʥʥʦʡ ʩʝʪʠ (ʇɼʉ) ʧʝʨʚʦʛʦ ʫʨʦʚʥʷ; 

42 - ʧʫʥʢʪʘ ʇɼʉ ʚʪʦʨʦʛʦ ʫʨʦʚʥʷ; 

50 - ʧʫʥʢʪʦʚ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʦʡ ʦʧʦʨʥʦʡ ʩʝʪʠ (ɻɼʉ); 

73- ʧʫʥʢʪʘ ʚʳʩʦʪʥʦʡ ʜʝʬʦʨʤʘʮʠʦʥʥʦʡ ʩʝʪʠ (ɺɼʉ) ʠʟ ʥʠʭ; 

48 - ʛʨʫʥʪʦʚʳʭ ʨʝʧʝʨʘ; 

25 - ʩʪʝʥʥʳʭ ʨʝʧʝʨʘ.  

ʇʝʨʚʘʷ ʵʧʦʭʘ ʥʘʙʣʶʜʝʥʠʡ ʩʦʩʪʦʠʪ ʠʟ 2-ʭ ʮʠʢʣʦʚ: ʧʝʨʚʳʡ ʮʠʢʣ 

ʠʟʤʝʨʝʥʠʡ ʠʩʧʦʣʥʝʥ ʩ 5-ʛʦ ʧʦ 10-ʝ ʠʶʥʷ, ʚʪʦʨʦʡ ʩ 25-ʝ ʧʦ 30-ʝ ʦʢʪʷʙʨʷ 2007 

ʛʛ.  

ʇʣʘʥʦʚʘʷ ʜʝʬʦʨʤʘʮʠʦʥʥʘʷ ʩʝʪʴ (ʇɼʉ) 1-ʛʦ ʠ 2-ʛʦ ʫʨʦʚʥʝʡ. 

ʇʣʘʥʦʚʘʷ ʜʝʬʦʨʤʘʮʠʦʥʥʘʷ ʩʝʪʴ ʩʦʩʪʦʠʪ ʠʟ 2-ʭ ʫʨʦʚʥʝʡ, 1-ʡ ʩʦʩʪʦʠʪ ʠʟ 8-ʤʠ 

ʧʫʥʢʪʦʚ, ʢʦʦʨʜʠʥʘʪʳ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʷʣʠʩʴ ʩ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʡ 

ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʫʥʢʪʦʚ ʩ ʠʟʚʝʩʪʥʳʤ ʧʦʣʦʞʝʥʠʝʤ ʚ ʦʙʱʝʡ 

ʟʝʤʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ, 3-ʤʷ ʩʠʥʭʨʦʥʥʳʤʠ ʩʝʘʥʩʘʤʠ ʧʦ 8 ʯʘʩʦʚ, ʩ 

ʠʟʤʝʥʝʥʠʝʤ ʚʳʩʦʪ ʠʥʩʪʨʫʤʝʥʪʦʚ ʤʝʞʜʫ ʩʝʘʥʩʘʤʠ, ʧʫʥʢʪʳ ʦʧʨʝʜʝʣʝʥʳ ʩʦ 

ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʡ ʦʰʠʙʢʦʡ ʚʟʘʠʤʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʥʝ ʭʫʞʝ 0,2-0,4 ʩʤ, ʧʦ 

ʚʥʫʪʨʝʥʥʝʡ ʩʭʦʜʠʤʦʩʪʠ. ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʩʧʫʪʥʠʢʦʚʳʭ ʠʟʤʝʨʝʥʠʡ ʚ ʢʘʯʝʩʪʚʝ 

ʠʩʭʦʜʥʳʭ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʜʘʪ ʧʨʠʥʷʪʳ ʪʝ ʞʝ ʯʪʦ ʠ ʧʨʠ ʩʦʟʜʘʥʠʠ ɻʅʉʉ ɹʘʰɻʋ 

(ʈʠʩʫʥʦʢ 2.1): MDVJ, ZECK, POL2, ARTU, CHEA, KAZN, SAMR. ʉʝʪʴ 

ʚʪʦʨʦʛʦ ʫʨʦʚʥʷ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʪʦʯʝʢ, ʟʘʢʨʝʧʣʝʥʥʳʭ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʦʙʲʝʢʪʘ. ʉʦʩʪʦʠʪ ʠʟ 42-ʭ ʧʫʥʢʪʦʚ, ʢʦʦʨʜʠʥʘʪʳ ʧʫʥʢʪʦʚ 

ʦʧʨʝʜʝʣʝʥʳ ʠʟ ʩʧʫʪʥʠʢʦʚʳʭ ʠʟʤʝʨʝʥʠʡ. 2-ʤʷ ʩʠʥʭʨʦʥʥʳʤʠ ʩʝʘʥʩʘʤʠ ʧʦ 6 

ʯʘʩʦʚ, ʩ ʠʟʤʝʥʝʥʠʝʤ ʚʳʩʦʪ ʠʥʩʪʨʫʤʝʥʪʦʚ ʤʝʞʜʫ ʩʝʘʥʩʘʤʠ. ʀʩʭʦʜʥʳʤʠ 

ʧʫʥʢʪʘʤʠ ʩʣʫʞʠʣʠ ʧʫʥʢʪʳ 1-ʛʦ ʫʨʦʚʥʷ. ʇʫʥʢʪʳ ʦʧʨʝʜʝʣʝʥʳ ʩʦ 

ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʡ ʦʰʠʙʢʦʡ ʚʟʘʠʤʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʥʝ ʭʫʞʝ 0,2-0,5 ʩʤ. 

ʉʝʪʴ 1-ʛʦ ʠ 2-ʛʦ ʫʨʦʚʥʷ ʩʦʚʤʝʱʝʥʳ ʩ ʧʫʥʢʪʘʤʠ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʦʡ ʩʝʪʠ. ɼʣʷ 

ʠʟʤʝʨʝʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʟʘʨʫʙʝʞʥʳʝ ʜʚʫʭʯʘʩʪʦʪʥʳʝ ʩʧʫʪʥʠʢʦʚʳʝ 

ʧʨʠʸʤʥʠʢʠ ʬʠʨʤ: Trimble, Javad, Ashtek. 

900 ʧʦʛʦʥʥʳʭ ʢʤ ʥʠʚʝʣʠʨʦʚʘʥʠʷ II  ʢʣ. 

[ʋʂɸɾʀʊɽ ɿɼɽʉʔ ʀʉʊʆʏʅʀʂ.] 



83 

 

ʇɼʉ 1-ʛʦ ʫʨʦʚʥʷ ʩ ʧʫʥʢʪʘʤʠ ʛʨʘʚʠʤʝʪʨʠʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 

2.15. 

 

ʈʠʩʫʥʦʢ 2.15  ɼʝʬʦʨʤʘʮʠʦʥʥʘʷ ʩʝʪʴ 1-ʛʦ ʫʨʦʚʥʷ, ʩʦʚʤʝʱʝʥʥʘʷ ʩ ʧʫʥʢʪʘʤʠ 

ʛʨʘʚʠʤʝʪʨʠʠ 

ɺʳʯʠʩʣʝʥʥʳʝ ʢʦʦʨʜʠʥʘʪʳ ʚ WGS-84 ʠ ʦʨʪʦʤʝʪʨʠʯʝʩʢʠʝ ʚʳʩʦʪʳ 2-ʭ 

ʮʠʢʣʦʚ ʵʧʦʭʠ 2007 ʛʦʜʘ ʩʧʫʪʥʠʢʦʚʳʭ ʠʟʤʝʨʝʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 2.9. 

ɺ ʪʘʙʣʠʮʝ 2.10 ʵʪʠ ʞʝ ʜʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʉʂʂʇ çɹʘʰʢʦʨʪʦʩʪʘʥè. 

ʂʦʦʨʜʠʥʘʪʳ ʩ ʦʪʤʝʪʢʘʤʠ ʇɼʉ 2-ʭ ʵʧʦʭ 2007 - 2008ʛʛ., 

ʧʝʨʝʚʳʯʠʩʣʝʥʥʳʝ ʚ ʉʂʂʇ çɹʘʰʢʦʨʪʦʩʪʘʥè, ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2.9 ʠ ʚ 

ʪʘʙʣʠʮʝ 2.10.    

 

ʊʘʙʣʠʮʘ 2.9 ï ʂʦʦʨʜʠʥʘʪʳ ʠ ʚʳʩʦʪʳ ʩ ʦʪʤʝʪʢʘʤʠ ʇɼʉ ʵʧʦʭʠ 2007 ʛʦʜʘ 
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ʀʤʷ 

ʪʦʯʢʠ 

ɓ 
ʐʠʨʦʪʘ (2007ʛ) 

 

ɚ 
ɼʦʣʛʦʪʘ(2007ʛ) 

ɺʳʩʦʪʘ 

(2007ʛ) 

He,ʤ 

ʉʝʚʝʨ 

N, ʤ (2007ʛ) 

ɺʦʩʪʦʢ 

E, ʤ(2007ʛ) 

Hn, ʤ 

(2007ʛ) 

1 2 3 4 5 6 7 

372 
55Á59'14,84888" 54Á07'46,99279" 82,796 6209900,028 4019512,791 87,667 

5454 

55Á47'48,99363" 54Á27'49,98704" 73,133 6187995,014 4039690,207 78,397 

7092 

56Á03'44,68413" 54Á16'19,12190" 88,368 6217927,377 4028671,075 93,426 

7130 

56Á00'29,74271" 54Á26'56,26793" 150,297 6211538,713 4039498,073 155,527 

7298 

56Á08'19,06738" 54Á10'09,38635" 65,959 6226631,565 4022580,95 70,889 

8109 

56Á10'21,58205" 54Á25'14,98016" 106,331 6229887,982 4038331,095 111,497 

2 

55Á50'40,18937" 54Á07'06,55087" 77,785 6194019,065 4018232,898 82,552 

1 

55Á56'17,75570" 54Á18'22,55322" 195,163 6204040,979 4030339,641 200,234 

           

ʊʘʙʣʠʮʘ 2.10 ï ʂʦʦʨʜʠʥʘʪʳ ʠ ʚʳʩʦʪʳ ʩ ʦʪʤʝʪʢʘʤʠ ʇɼʉ ʵʧʦʭʠ 2008 ʛʦʜʘ 

 

ʀʤʷ 

ʪʦʯʢʠ 
ɓ 

ʐʠʨʦʪʘ (2008ʛ) 

ɚ 
ɼʦʣʛʦʪʘ(2008ʛ) 

ɺʳʩʦʪʘ 

(2007ʛ) 

He,ʤ 

ʉʝʚʝʨ 

N, ʤ (2008ʛ) 

ɺʦʩʪʦʢ 

E, ʤ (2008ʛ) 

Hn, ʤ 

(2008ʛ) 

1 2 3 4 5 6 7 

372 
55Á59'14,84778" 54Á07'46,99221" 82,849 6209899,994 4019512,78 87,72 

5454 

55Á47'48,99382" 54Á27'49,98894" 73,202 6187995,019 4039690,24 78,466 

7092 

56Á03'44,68373" 54Á16'19,12195" 88,388 6217927,365 4028671,076 93,446 

7130 

56Á00'29,73961" 54Á26'56,26915" 150,389 6211538,616 4039498,091 155,619 

7298 

56Á08'19,06813" 54Á10'09,38531" 66,194 6226631,589 4022580,933 71,124 

8109 

56Á10'21,57835" 54Á25'14,97862" 106,454 6229887,868 4038331,065 111,62 

2 

55Á50'40,18938" 54Á07'06,55140" 77,85 6194019,065 4018232,907 82,618 

1 

55Á56'17,75591" 54Á18'22,55224" 195,436 6204040,986 4030339,625 200,508 

 

ʆʙʦʟʥʘʯʝʥʠʷ: 

1. ʇʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʧʫʥʢʪʘ; 

2. ɿʥʘʯʝʥʠʝ ʰʠʨʦʪʳ B ʚ ʉʂ WGS-84;  

3. ɿʥʘʯʝʥʠʝ ʜʦʣʛʦʪʳ L ʚ ʉʂ WGS-84; 

4. ɻʝʦʜʝʟʠʯʝʩʢʘʷ ʚʳʩʦʪʘ ʉʂ WGS-84; 

5. ɿʥʘʯʝʥʠʝ N ʚ ʉʂ ʢʦʤʧʦʟʠʮʠʦʥʥʦʡ ʧʨʦʝʢʮʠʠ çɹʘʰʢʦʨʪʦʩʪʘʥè; 

6. ɿʥʘʯʝʥʠʝ E ʚ ʉʂ ʢʦʤʧʦʟʠʮʠʦʥʥʦʡ ʧʨʦʝʢʮʠʠ çɹʘʰʢʦʨʪʦʩʪʘʥè; 

7. Hn -  ʆʨʪʦʤʝʪʨʠʯʝʩʢʘʷ ʚʳʩʦʪʘ. 

ɺ ʪʘʙʣʠʮʝ 2.11 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʘʟʥʦʩʪʠ ʰʠʨʦʪ, ʜʦʣʛʦʪ ʤʝʞʜʫ ʵʧʦʭʘʤʠ 
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2007 - 2008ʛʛ. ʚ ʤʤ. 

 

ʊʘʙʣʠʮʘ 2.11 ï ʈʘʟʥʦʩʪʠ ʰʠʨʦʪ, ʜʦʣʛʦʪ  ʤʝʞʜʫ ʵʧʦʭʘʤʠ 2007 - 2008ʛʛ 

 

ˉ 

ʧʫʥʢʪʘ 

æɓ 

ʐʠʨʦʪʘ ʤʤ 

æɚ 

ɼʦʣʛʦʪʘ ʤʤ 

372 -34 -11 

5454 5 33 

7092 -12 1 

7130 -97 18 

7298 24 -17 

8109 -114 -30 

2 0 9 

1 7 -16 

 

ʀʩʧʦʣʴʟʫʷ ʨʘʟʥʦʩʪʴ ʢʦʦʨʜʠʥʘʪ 2-ʭ ʵʧʦʭ 2007 ʠ 2008 ʛʦʜʦʚ ʚ ʉʂʂʇ 

ʨʘʩʩʯʠʪʳʚʘʝʤ ʤʦʜʝʣʴ ʉɼɿʂ ʚ ʇʆ MATLAB  ʩ ʤʦʜʫʣʝʤ grid_strain.m. 

ʅʠʞʝ ʥʘ ʨʠʩʫʥʢʘʭ 2.16-2.18 ʧʨʝʜʩʪʘʚʣʝʥʳ ʉɼɿʂ ʟʘ ʧʝʨʠʦʜ 2007-2008ʛ.: 

- ʉʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʚʝʢʪʦʨʦʚ ʟʘ ʧʝʨʠʦʜ 2007-2008 ʛʛ. (ʈʠʩʫʥʦʢ 2.16); 

- ʆʙʣʘʩʪʴ ʜʚʠʞʝʥʠʷ ʉɼɿʂ (ʈʠʩʫʥʦʢ 2.17); 

- ʀʟʤʝʥʝʥʠʝ ʤʘʩʰʪʘʙʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ (ʈʠʩʫʥʦʢ 2.18). 
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ʈʠʩʫʥʦʢ ï 2.16 ʉʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʚʝʢʪʦʨʦʚ ʟʘ ʧʝʨʠʦʜ 2007-2008 ʛʛ 

 

 

 
ʈʠʩʫʥʦʢ ï 2.17 ʆʙʣʘʩʪʴ ʜʚʠʞʝʥʠʷ ʉɼɿʂ 
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ʈʠʩʫʥʦʢ 2.18 ï ʀʟʤʝʥʝʥʠʝ ʤʘʩʰʪʘʙʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ 

 

ɺʳʩʦʪʥʘʷ ʜʝʬʦʨʤʘʮʠʦʥʥʘʷ ʩʝʪʴ (ɺɼʉ). ʆʙʲʝʢʪ, ʥʘ ʢʦʪʦʨʦʤ 

ʚʳʧʦʣʥʷʣʠʩʴ ʚʳʩʦʢʦʪʦʯʥʳʝ ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʨʘʙʦʪʳ ʧʦ ʥʘʙʣʶʜʝʥʠʶ ʟʘ 

ʚʝʨʪʠʢʘʣʴʥʳʤʠ ʩʤʝʱʝʥʠʷʤʠ ʦʪʥʦʩʠʪʩʷ ʢ ʢʣʘʩʩʫ ʩʧʝʮʠʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ. 

ʇʦʵʪʦʤʫ ʧʦʣʝʚʳʝ ʨʘʙʦʪʳ, ʚʳʧʦʣʥʷʣʠʩʴ ʚ ʩʪʨʦʛʦʤ ʩʦʦʪʚʝʪʩʪʚʠʠ c [32]. 

ɼʣʷ ʨʘʙʦʪʳ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 2 ʢʦʤʧʣʝʢʪʘ ʮʠʬʨʦʚʳʭ ʥʠʚʝʣʠʨʦʚ 

ʘʤʝʨʠʢʘʥʩʢʦʡ ʬʠʨʤʳ TRIMBLE ˉ 706176, ˉ 706106 ʠ 2 ʢʦʤʧʣʝʢʪʘ ʰʪʨʠʭ-

ʢʦʜʦʚʳʭ ʨʝʝʢ ʟʘ ˉ 032219,032707,032465,032701.  

ʅʠʚʝʣʠʨʳ Trimble DiNi ʷʚʣʷʶʪʩʷ ʦʙʥʦʚʣʝʥʥʦʡ ʤʦʜʠʬʠʢʘʮʠʝʡ ʭʦʨʦʰʦ 

ʟʘʨʝʢʦʤʝʥʜʦʚʘʚʰʠʭ ʩʝʙʷ ʮʠʬʨʦʚʳʭ ʥʠʚʝʣʠʨʦʚ ʬʠʨʤʳ Zeiss. ʆʩʥʦʚʥʳʤʠ 

ʜʦʩʪʦʠʥʩʪʚʘʤʠ ʜʘʥʥʦʛʦ ʧʨʠʙʦʨʘ ʷʚʣʷʶʪʩʷ: ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʧʨʠ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʠ, ʫʜʦʙʩʪʚʦ ʚ ʨʘʙʦʪʝ, ʥʘʜʝʞʥʦʩʪʴ ʠ ʮʠʬʨʦʚʦʡ ʚʠʜ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ. 

ʕʣʝʢʪʨʦʥʥʳʝ ʮʠʬʨʦʚʳʝ ʥʠʚʝʣʠʨʳ ʨʘʙʦʪʘʶʪ ʧʦ ʧʨʠʥʮʠʧʫ ʵʣʝʢʪʨʦʥʥʦʡ 

ʮʠʬʨʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʳʩʦʪ ʠ ʨʘʩʩʪʦʷʥʠʡ ʩ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʨʝʛʠʩʪʨʘʮʠʝʡ ʜʘʥʥʳʭ.  

ɺ ʩʚʦʝʡ ʢʦʥʩʪʨʫʢʮʠʠ ʦʥʠ ʩʦʜʝʨʞʘʪ ʵʣʝʢʪʨʦʥʥʦ-ʮʠʬʨʦʚʦʡ ʜʘʪʯʠʢ, 

ʧʦʟʚʦʣʷʶʱʠʡ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʯʠʪʳʚʘʪʴ ʧʦʣʦʞʝʥʠʝ ʚʠʟʠʨʥʦʡ ʣʠʥʠʠ ʧʦ 
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ʩʧʝʮʠʘʣʴʥʦʡ ʰʪʨʠʭ-ʢʦʜʦʚʦʡ ʨʝʡʢʝ, ʘ ʪʘʢʞʝ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ, ʭʨʘʥʠʪʴ 

ʠʥʬʦʨʤʘʮʠʶ, ʦʩʫʱʝʩʪʚʣʷʪʴ ʢʦʥʪʨʦʣʴ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʦʧʝʨʘʮʠʡ. 

ʂʦʤʧʝʥʩʘʪʦʨ ʩ ʦʧʪʠʤʘʣʴʥʳʤ ʜʠʘʧʘʟʦʥʦʤ ʜʝʤʧʬʠʨʦʚʘʥʠʷ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʠʚʦʜʠʪ ʚʠʟʠʨʥʫʶ ʦʩʴ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ, 

ʪʦʯʥʦʩʪʴ ʩʘʤʦʫʩʪʘʥʦʚʢʠ ʣʠʥʠʠ ʚʠʟʠʨʦʚʘʥʠʷ Ñ0,2". ɹʣʘʛʦʜʘʨʷ ʥʘʣʠʯʠʶ 

ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʘʪʯʠʢʘ ʚ ʥʠʚʝʣʠʨʝ ʪʦʯʥʦ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʦʪʩʯʝʪ ʧʦ ʨʝʡʢʝ ʩʦ 

ʰʪʨʠʭʦʚʳʤ ʢʦʜʦʤ ʠ ʠʩʢʣʶʯʘʝʪʩʷ ʣʠʯʥʘʷ ʦʰʠʙʢʘ ʥʘʙʣʶʜʘʪʝʣʷ, ʪʦʯʥʦʩʪʴ 

ʦʪʩʯʠʪʳʚʘʥʠʷ Ñ0,01ʤʤ.  

ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ ʩʥʷʪʠʝ ʦʪʩʯʝʪʦʚ ʧʦ ʨʝʡʢʝ ʠ ʨʝʛʠʩʪʨʘʮʠʷ ʠʭ, 

ʚʩʪʨʦʝʥʥʳʝ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ ʠ ʦʮʝʥʢʠ ʠʭ 

ʪʦʯʥʦʩʪʠ, ʚʩʝʚʦʟʤʦʞʥʳʝ ʩʝʨʚʠʩʥʳʝ ʧʨʦʛʨʘʤʤʳ, ʚʩʪʨʦʝʥʥʳʝ ʩʠʩʪʝʤʳ 

ʢʦʥʪʨʦʣʷ ʧʨʘʚʠʣʴʥʦʩʪʠ ʠ ʜʦʧʫʩʪʠʤʦʩʪʠ ʠʟʤʝʨʝʥʠʡ  ʩʚʦʜʷʪ ʢ ʤʠʥʠʤʫʤʫ 

ʟʘʪʨʘʪʳ ʚʨʝʤʝʥʠ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʶʪ ʪʦʯʥʦʩʪʴ ʠ ʥʘʜʝʞʥʦʩʪʴ 

ʠʟʤʝʨʝʥʠʡ.  

ʈʘʙʦʪʳ ʧʨʦʚʦʜʠʣʠʩʴ 1-ʷ ʵʧʦʭʘ: 1-ʡ ʮʠʢʣ ʩ ʤʘʷ ʧʦ ʠʶʥʴ, 2-ʡ ʮʠʢʣ ʩ 

ʢʦʥʮʘ ʘʚʛʫʩʪʘ ʧʦ ʦʢʪʷʙʨʴ ʤʝʩʷʮʳ 2007 ʛʛ. ʆʙʱʘʷ ʧʨʦʪʷʞʸʥʥʦʩʪʴ ʥʠʚʝʣʠʨʥʳʭ 

ʭʦʜʦʚ ʧʦ ʜʚʫʤ ʮʠʢʣʘʤ ʩʦʩʪʘʚʠʣʘ ʧʦʨʷʜʢʘ 900 ʧʦʛʦʥʥʳʭ ʢʤ. 2-ʷ ʵʧʦʭʘ: 3-ʡ 

ʮʠʢʣ ʩ ʤʘʷ ʧʦ ʠʶʥʴ, 4-ʡ ʮʠʢʣ ʩ ʢʦʥʮʘ ʩʝʥʪʷʙʨʷ ʧʦ ʦʢʪʷʙʨʴ ʤʝʩʷʮʳ 2008 ʛ. 

ʆʙʱʘʷ ʧʨʦʪʷʞʸʥʥʦʩʪʴ ʥʠʚʝʣʠʨʥʳʭ ʭʦʜʦʚ ʧʦ ʜʚʫʤ ʮʠʢʣʘʤ ʩʦʩʪʘʚʠʣʘ ʧʦʨʷʜʢʘ 

250 ʧʦʛʦʥʥʳʭ ʢʤ.  

ʆʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ ʠ ʫʨʘʚʥʠʚʘʥʠʝ ʧʨʦʚʦʜʠʣʘʩʴ ʚ 

ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ çCredoè.  

ʉʭʝʤʘ ʫʨʘʚʥʝʥʥʳʭ ʭʦʜʦʚ ʠ ʧʦʣʠʛʦʥʦʚ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 2.19ʘ - 

2007 ʛʦʜ ʠ ʥʘ ʨʠʩʫʥʢʝ 2.19ʙ ï 2008 ʛʦʜ. 
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ʈʠʩʫʥʦʢ 2.19ʘ  ʉʭʝʤʘ ʭʦʜʦʚ ʠ ʫʟʣʦʚʳʭ ʧʫʥʢʪʦʚ ʩʝʪʠ ʥʠʚʝʣʠʨʦʚʘʥʠʷ II-ʛʦ 

ʢʣʘʩʩʘ 2007 ʛ 

 

 
ʈʠʩʫʥʦʢ 2.19ʙ  ʉʭʝʤʘ ʭʦʜʦʚ ʠ ʫʟʣʦʚʳʭ ʧʫʥʢʪʦʚ ʩʝʪʠ ʥʠʚʝʣʠʨʦʚʘʥʠʷ II-ʛʦ 

ʢʣʘʩʩʘ 2008 ʛ 
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ʇʦ ʨʘʟʥʦʩʪʷʤ ʦʪʤʝʪʦʢ 2-ʭ ʵʧʦʭ ɺɼʉ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʇʆ MatLab ʠ 

ʨʘʩʩʯʠʪʘʝʤ ʦʙʣʘʩʪʴ ʧʦʥʠʞʝʥʠʷ ʠ ʧʦʚʳʰʝʥʠʷ ɿʇ, ʚʳʨʘʞʝʥʥʦʡ ʛʨʘʜʠʝʥʪʥʦʡ 

ʟʘʣʠʚʢʦʡ ʠ ʠʟʦʣʠʥʠʷʤʠ (ʊʘʙʣʠʮʘ 2.12, ʈʠʩʫʥʦʢ 2.20). 

 

ʊʘʙʣʠʮʘ 2.12 ï ʈʘʟʥʦʩʪʴ ʦʪʤʝʪʦʢ ʵʧʦʭ 2007-2008ʛ ʇɼʉ ʠ ɺɼʉ 

 

 ˉ 

ʧʫʥʢʪʘ 
B, Á ' " 

ʰʠʨʦʪʘ  
L, Á ' " 

ʜʦʣʛʦʪʘ 

N, ʤ 

2008ʛ.  
E, ʤ 

2008ʛ.  
Hæ 

mm  

      ʉʝʚʝʨ  ɺʦʩʪʦʢ    

1 2 3 4 5 6 

372 55Á59'14,82864" 54Á07'46,84881" 6209899,48 4019510,167 24 

5005 55Á48'14,88314" 54Á09'13,98579" 6189448,027 4020287,756 47 

5022 55Á55'13,59032" 54Á05'51,29719" 6202516,729 4017234,353 47 

5163 56Á04'04,66510" 54Á20'53,82822" 6218384,934 4033441,684 36 

5454 55Á47'48,97317" 54Á27'49,84420" 6187994,464 4039687,618 27 

562 55Á48'42,13776" 54Á15'12,00041" 6190071,476 4026548,925 40 

6463 56Á06'46,09223" 54Á08'55,22820" 6223803,927 4021197,422 4 

6831 56Á06'39,92370" 54Á13'00,62056" 6223462,559 4025428,387 5 

7070 56Á10'37,91662" 54Á19'58,82560" 6230571,468 4032896,433 18 

7092 56Á03'44,66427" 54Á16'18,97940" 6217926,847 4028668,475 1 

7130 56Á00'29,71970" 54Á26'56,12609" 6211538,089 4039495,489 33 

7298 56Á08'19,04897" 54Á10'09,24413" 6226631,077 4022578,348 2 

7467 55Á53'26,72148" 54Á09'03,15086" 6199092,759 4020445,28 51 

7484 56Á06'33,74208" 54Á25'02,91470" 6222852,276 4037896,462 25 

8109 56Á10'21,55995" 54Á25'14,83848" 6229887,392 4038328,503 26 

9145 55Á53'22,21722" 54Á22'17,00802" 6198480,173 4034229,253 31 

9400 55Á56'39,17920" 54Á26'01,47768" 6204442,283 4038322,138 15 

9423 55Á52'00,71712" 54Á13'12,07517" 6196281,394 4024675,937 42 

Bech 55Á50'40,17010" 54Á07'06,40634" 6194018,546 4018230,273 50 

NAct 55Á56'17,73632" 54Á18'22,40840" 6204040,463 4030337,01 71 

 

ʆʙʦʟʥʘʯʝʥʠʷ: 

1. ʇʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ; 

2. ɿʥʘʯʝʥʠʝ ʰʠʨʦʪʳ B ʚ ʉʂ WGS-84 ʚ ʤ; 

3. ɿʥʘʯʝʥʠʝ ʜʦʣʛʦʪʳ L ʚ ʉʂ WGS-84 ʚ ʤ; 

4. ɿʥʘʯʝʥʠʝ N ʚ ʉʂ ʢʦʤʧʦʟʠʮʠʦʥʥʦʡ ʧʨʦʝʢʮʠʠ ʚ ʤ; 

5. ɿʥʘʯʝʥʠʝ E ʚ ʉʂ ʢʦʤʧʦʟʠʮʠʦʥʥʦʡ ʧʨʦʝʢʮʠʠ ʚ ʤ;  

6. æʅ ʈʘʟʥʠʮʘ ʦʪʤʝʪʦʢ ʚ ʤʤ. 
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ʈʠʩʫʥʦʢ 2.20 - ʆʙʣʘʩʪʴ ʧʦʥʠʞʝʥʠʷ ʠ ʧʦʚʳʰʝʥʠʷ ɿʇ, ʚʳʨʘʞʝʥʥʘʷ 

ʛʨʘʜʠʝʥʪʥʦʡ ʟʘʣʠʚʢʦʡ ʠ ʠʟʦʣʠʥʠʷʤʠ 

 

ɻʨʘʚʠʤʝʪʨʠʯʝʩʢʘʷ ʜʝʬʦʨʤʘʮʠʦʥʥʘʷ ʩʝʪʴ (ɻɼʉ). ʎʝʣʴʶ 

ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʭ ʨʘʙʦʪ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʦʜʥʦʨʦʜʥʦʡ ʛʨʘʚʠʤʝʪʨʦʚʦʡ ʩʝʪʠ 

ʠʟ ʧʷʪʠʜʝʩʷʪʠ ʧʫʥʢʪʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚʙʣʠʟʠ ʦʪ ʨʝʧʝʨʦʚ ʦʧʦʨʥʦʡ 

ʥʠʚʝʣʠʨʥʦʡ ʩʝʪʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʦʙʲʝʢʪʘ. ʇʣʦʱʘʜʴ ʦʙʲʝʢʪʘ ʧʦʨʷʜʢʘ 1100 
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ʢʚ.ʢʤ; ʩʨʝʜʥʝʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʧʫʥʢʪʘʤʠ ʦʢʦʣʦ 4 ʢʠʣʦʤʝʪʨʦʚ. ɻɼʉ 

ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʦʧʦʨʥʦʡ ʩʝʪʠ ʧʨʠ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʠʥʪʝʨʝʩʘʭ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ.  

ʉʦʛʣʘʩʥʦ ʠʟʣʦʞʝʥʥʳʤ ʚ ʇʨʦʝʢʪʝ ʪʨʝʙʦʚʘʥʠʷʤ, ʩʚʷʟʠ ʤʝʞʜʫ ʧʫʥʢʪʘʤʠ 

ʦʧʨʝʜʝʣʷʪʩʷ ʩʦ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʠʤʠ ʦʰʠʙʢʘʤʠ, ʭʘʨʘʢʪʝʨʥʳʤʠ ʜʣʷ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʦʧʦʨʥʦʡ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʦʡ ʩʝʪʠ ʧʝʨʚʦʛʦ ʢʣʘʩʩʘ, ʪ.ʝ. 0,03-

0,04 ʤɻʘʣ. ɼʣʷ ʵʪʦʛʦ ʠʟʤʝʨʝʥʠʷ ʚʳʧʦʣʥʷʣʠʩʴ ʩ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʡ 

ʪʦʯʥʦʩʪʴʶ, ʜʦʩʪʠʞʠʤʦʡ ʛʨʫʧʧʦʡ ʚʳʩʦʢʦʪʦʯʥʳʭ ʛʨʘʚʠʤʝʪʨʦʚ. ʄʝʪʦʜʠʢʘ 

ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʠ ʧʦʣʝʚʳʭ ʨʘʙʦʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʧʦʣʦʞʝʥʠʷʤ 

ʀʥʩʪʨʫʢʮʠʠ ʦ ʧʦʩʪʨʦʝʥʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʦʡ ʩʝʪʠ ʈʦʩʩʠʠ 

[31], ʦʪʥʦʩʷʱʠʤʩʷ ʢ ʦʩʥʦʚʥʳʤ ʧʫʥʢʪʘʤ 1 ʢʣʘʩʩʘ ʠ ʧʫʥʢʪʘʤ 1 ʢʣʘʩʩʘ. 

ɻʨʘʚʠʤʝʪʨʠʯʝʩʢʠʝ ʨʘʙʦʪʳ ʚ 2007 - 2008 ʛʛ. ʚʳʧʦʣʥʷʣʠʩʴ ʚ ʜʚʝ ʵʧʦʭʠ ʧʦ 

2 ʮʠʢʣʘ ï ʚ ʚʝʩʝʥʥʝ-ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ. ʇʦʣʫʯʝʥʥʳʝ ʧʨʠ ʧʦʣʝʚʳʭ ʠʟʤʝʨʝʥʠʷʭ 

ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʩʠʣʳ ʪʷʞʝʩʪʠ ʩʦ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʠʤʠ ʦʰʠʙʢʘʤʠ, 

ʭʘʨʘʢʪʝʨʥʳʤʠ ʜʣʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʦʡ ʩʝʪʠ ʧʝʨʚʦʛʦ ʢʣʘʩʩʘ.  

ɺ ʢʘʞʜʦʤ ʮʠʢʣʝ ʚʳʧʦʣʥʷʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʨʘʙʦʪʳ: 

1. ʇʦʜʛʦʪʦʚʢʘ ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʛʨʘʚʠʤʝʪʨʦʚ (ʚ ʠʶʣʝ ʠ ʩʝʥʪʷʙʨʝ-

ʦʢʪʷʙʨʝ); 

2. ʇʦʣʝʚʳʝ ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʠʟʤʝʨʝʥʠʷ ʫʩʢʦʨʝʥʠʷ ʩʠʣʳ ʪʷʞʝʩʪʠ ʥʘ 

ʦʙʲʝʢʪʝ ʚ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʨʝʡʩʘʭ (ʚ ʘʚʛʫʩʪʝ ʠ ʥʦʷʙʨʝ); 

3. ʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ ʚ ʧʦʣʝʚʳʭ 

ʫʩʣʦʚʠʷʭ, ʚʢʣʶʯʘʶʱʘʷ ʢʨʠʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʇʨʠ ʨʝʘʣʠʟʘʮʠʠ ʨʘʙʦʪ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʚʝ ʛʨʫʧʧʳ ʦʪʝʯʝʩʪʚʝʥʥʳʭ 

ʩʝʨʠʡʥʳʭ ʢʚʘʨʮʝʚʳʭ ʘʩʪʘʟʠʨʦʚʘʥʥʳʭ ʛʨʘʚʠʤʝʪʨʦʚ ʜʚʫʭ ʪʠʧʦʚ: 

ʪʝʨʤʦʩʪʘʪʠʨʦʚʘʥʥʳʭ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʛʨʘʚʠʤʝʪʨʦʚ ɻɸɻ-3 ʠ ʛʨʘʚʠʤʝʪʨʦʚ ɻʅʋ-

ʂɺ ʠ ɻʅʋ-ʂʉ. ʂʘʞʜʘʷ ʛʨʫʧʧʘ ʩʦʩʪʦʷʣʘ ʠʟ ʪʨʝʭ, ʘ ʠʥʦʛʜʘ ʠʟ ʯʝʪʳʨʝʭ 

ʛʨʘʚʠʤʝʪʨʦʚ ʨʘʟʥʳʭ ʪʠʧʦʚ. ʆʰʠʙʢʘ ʦʜʥʦʡ ʧʨʠʙʦʨʦʩʚʷʟʠ ɻɸɻ-3, ʩʦʛʣʘʩʥʦ ʝʛʦ 

ʪʝʭʥʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʥʝ ʧʨʝʚʳʰʘʣʘ 0,04 ʤɻʘʣ, ʛʨʘʚʠʤʝʪʨʦʚ ɻʅʋ-ʂɺ - 0,03 

ʤɻʘʣ ʠ ɻʅʋ ʂʉ - 0,06 ʤɻʘʣ. 
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ɹʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʧʷʪʴ ʛʨʘʚʠʤʝʪʨʦʚ ɻɸɻ-3 ˉ 11, 13, 17 ʚʳʧʫʩʢʘ 1989-

1991 ʛʛ., ʪʨʠ ʛʨʘʚʠʤʝʪʨʘ ɻʅʋ-ʂɺ ˉ 249, 279, 487 ʠ ʜʚʘ ʛʨʘʚʠʤʝʪʨʘ ɻʅʋ-ʂʉ 

ˉ 168, 293 ʚʳʧʫʩʢʘ 1986-1991 ʛʛ.  

ʈʝʟʫʣʴʪʘʪʦʤ ʵʪʘʣʦʥʠʨʦʚʘʥʠʷ ʙʳʣʠ ʚʝʨʦʷʪʥʝʡʰʠʝ ʟʥʘʯʝʥʠʷ ʮʝʥʳ 

ʜʝʣʝʥʠʷ ʉ ʦʪʩʯʝʪʥʦʡ ʰʢʘʣʳ ʠ ʛʨʘʬʠʢ ʰʢʘʣʦʚʳʭ ʧʦʧʨʘʚʦʢ ʟʘ ʥʝʣʠʥʝʡʥʦʩʪʴ 

ʦʪʩʯʝʪʥʦʡ ʰʢʘʣʳ f(S). ʕʪʠ ʚʝʣʠʯʠʥʳ ʥʫʞʥʳ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʠʩʧʨʘʚʣʝʥʥʳʭ 

ʧʦʢʘʟʘʥʠʡ ʛʨʘʚʠʤʝʪʨʘ (gr) ʚ ʤʠʣʣʠʛʘʣʘʭ ʥʘ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʭ ʧʫʥʢʪʘʭ ʧʦ 

ʩʦʦʪʥʦʰʝʥʠʶ: 

)(SfCSgr += ,     (23) 

ʛʜʝ S ï ʦʪʩʯʝʪ ʧʦ ʛʨʘʚʠʤʝʪʨʫ. 

ʇʦʣʝʚʳʝ ʠʟʤʝʨʝʥʠʷ ʚ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʦʡ ʩʝʪʠ ʦʙʲʝʢʪʘ ʚʳʧʦʣʥʝʥʳ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʝʭʥʠʯʝʩʢʠʤ ʧʨʦʝʢʪʦʤ ʠ ʩ ʫʯʝʪʦʤ ʧʦʣʦʞʝʥʠʡ ʀʥʩʪʨʫʢʮʠʠ ʧʦ 

ʨʘʟʚʠʪʠʶ ʚʳʩʦʢʦʪʦʯʥʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʦʡ ʩʝʪʠ ʈʦʩʩʠʠ 

[31], ʦʪʥʦʩʷʱʝʡʩʷ ʢ ʦʩʥʦʚʥʳʤ ʧʫʥʢʪʘʤ 1 ʢʣʘʩʩʘ. ɽʩʪʝʩʪʚʝʥʥʦ, ʫʯʠʪʳʚʘʷ 

ʥʘʟʥʘʯʝʥʠʝ ʠ ʪʨʝʙʦʚʘʥʠʷ ʨʘʙʦʪ ʘʜʘʧʪʠʨʦʚʘʣʠʩʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʤʝʪʦʜʠʯʝʩʢʦʛʦ 

ʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ.  

ɸʜʘʧʪʘʮʠʷ ʚ ʦʩʥʦʚʥʦʤ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʩʣʝʜʫʶʱʝʤ: 

1. ɿʥʘʯʝʥʠʷ ʩʠʣʳ ʪʷʞʝʩʪʠ ʜʣʷ ʧʫʥʢʪʦʚ ʩʝʪʠ ʦʧʨʝʜʝʣʷʣʠʩʴ ʚ ʫʩʣʦʚʥʦʡ 

ʩʠʩʪʝʤʝ. ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʦʛʦ ʙʳʣ ʚʳʙʨʘʥ ʧʫʥʢʪ ʅʦʚʦʘʢʪʘʥʳʰʙʘʰ, 

ʢʦʪʦʨʦʤʫ ʙʳʣʦ ʧʨʠʩʚʦʝʥʦ ʟʥʘʯʝʥʠʝ ʫʩʢʦʨʝʥʠʷ ʩʠʣʳ ʪʷʞʝʩʪʠ g=0 ʤɻʘʣ. 

ʇʫʥʢʪ ʨʘʩʧʦʣʦʞʝʥ ʧʨʠʤʝʨʥʦ ʚ ʮʝʥʪʨʝ ʦʙʲʝʢʪʘ ʠ ʚʩʝ ȹg ʦʪʥʦʩʠʪʝʣʴʥʦ ʵʪʦʛʦ 

ʧʫʥʢʪʘ ʧʦʣʦʞʠʪʝʣʴʥʳʝ. 

2. ɼʣʷ ʫʜʦʙʩʪʚʘ ʧʦʩʣʝʜʫʶʱʝʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʧʫʥʢʪ 9126 ʩʚʷʟʘʥ ʩ ʧʫʥʢʪʘʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʦʡ ʩʝʪʠ 2 

ʢʣʘʩʩʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʚ ʛ. ʗʥʘʫʣ ʠ ʛ. ʅʠʢʦʣʦ-ɹʝʨʝʟʦʚʢʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʙʳʚʰʠʭ ʘʵʨʦʜʨʦʤʦʚ. ʇʦʩʢʦʣʴʢʫ ʫʢʘʟʘʥʥʳʝ ʧʫʥʢʪʳ ʫʪʨʘʯʝʥʳ, ʧʨʠʚʷʟʢʘ 

ʚʳʧʦʣʥʝʥʘ ʩ ʧʦʛʨʝʰʥʦʩʪʴʶ 0,05 ʤɻʘʣ. 

3. ɼʘʥʥʘʷ ʩʝʪʴ ʩʦʟʜʘʚʘʣʘʩʴ ʚ ʜʚʘ ʵʪʘʧʘ. ʅʘ ʢʘʞʜʦʤ ʠʟ ʵʪʘʧʦʚ 

ʚʳʧʦʣʥʷʣʠʩʴ ʠʟʤʝʨʝʥʠʷ ʥʘ 15 ʧʫʥʢʪʘʭ, ʧʨʠʤʝʨʥʦ ʨʘʚʥʦʤʝʨʥʦ 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʦʙʲʝʢʪʘ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚ 
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ʢʘʯʝʩʪʚʝ ʥʝʢʦʪʦʨʦʛʦ ʘʥʘʣʦʛʘ ʦʩʥʦʚʥʳʭ ʧʫʥʢʪʦʚ 1 ʢʣʘʩʩʘ ʚʳʩʦʢʦʪʦʯʥʦʡ ɻɻʉ 

ʈʦʩʩʠʠ. ɿʘʪʝʤ ʚʳʧʦʣʥʷʣʠʩʴ ʠʟʤʝʨʝʥʠʷ, ʥʘ ʦʩʪʘʣʴʥʳʭ 35 ʧʫʥʢʪʘʭ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʦʙʲʝʢʪʘ. ʕʪʠ ʧʫʥʢʪʳ, ʦʧʠʨʘʷʩʴ ʥʘ ʪʫ ʞʝ ʘʥʘʣʦʛʠʶ, ʤʦʞʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʵʢʚʠʚʘʣʝʥʪʦʚ ʧʫʥʢʪʦʚ 1 ʢʣʘʩʩʘ. ʀʟʤʝʨʝʥʠʷ 

ʚʳʧʦʣʥʷʣʠʩʴ ʧʘʨʘʣʣʝʣʴʥʦ ʚ ʦʩʥʦʚʥʦʡ ʠ ʚ ʟʘʧʦʣʥʷʶʱʝʡ ʩʝʪʷʭ. 

4. ʇʨʠ ʦʢʦʥʯʘʪʝʣʴʥʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʨʝʟʫʣʴʪʘʪʦʚ 

ʠʟʤʝʨʝʥʠʡ ʩʝʪʴ ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ ʢʘʢ ʝʜʠʥʦʝ ʮʝʣʦʝ. ɽʝ ʩʣʝʜʫʝʪ ʪʨʘʢʪʦʚʘʪʴ ʢʘʢ 

ʝʜʠʥʫʶ ʦʧʦʨʥʫʶ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʫʶ ʩʝʪʴ ʦʙʲʝʢʪʘ ʩ ʧʣʦʪʥʦʩʪʴʶ 1 ʧʫʥʢʪ 

ʧʨʠʤʝʨʥʦ ʥʘ 20-25 ʢʤĮ, ʧʦʟʚʦʣʷʶʱʫʶ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʨʦʜʦʣʞʠʪʴ ʜʝʪʘʣʴʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ.  

5. ɺʩʝ ʧʫʥʢʪʳ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʦʡ ʩʝʪʠ ʙʳʣʠ ʨʘʩʧʦʣʦʞʝʥʳ ʚ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʨʝʧʝʨʦʚ ʦʧʦʨʥʦʡ ʥʠʚʝʣʠʨʥʦʡ ʩʝʪʠ ʦʙʲʝʢʪʘ. 

ʈʝʜʫʮʠʨʦʚʘʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʦʧʨʝʜʝʣʝʥʠʷ g ʧʫʥʢʪʦʚ ʩʝʪʠ ʢ ʮʝʥʪʨʘʤ ʨʝʧʝʨʦʚ 

ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʥʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʦʩʴ.  

6. ɺʳʩʦʪʳ ʧʫʥʢʪʦʚ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʦʡ ʩʝʪʠ ʦʧʨʝʜʝʣʝʥʳ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʧʨʠʚʷʟʢʦʡ ʢ ʨʝʧʝʨʘʤ ʦʧʦʨʥʦʡ ʥʠʚʝʣʠʨʥʦʡ ʩʝʪʠ. ʆʥʠ 

ʠʟʚʝʩʪʥʳ ʚ ʝʜʠʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʩʦ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʠʤʠ ʦʰʠʙʢʘʤʠ, 

ʥʝ ʧʨʝʚʳʰʘʶʱʠʤʠ 1 ʩʤ. ʇʣʘʥʦʚʳʝ ʢʦʦʨʜʠʥʘʪʳ ʧʫʥʢʪʦʚ ʦʧʨʝʜʝʣʷʣʠʩʴ ʧʦ 

ʥʘʙʣʶʜʝʥʠʷʤ ʩʧʫʪʥʠʢʦʚ GPS ʚ ʨʝʞʠʤʝ çʩʪʘʪʠʢʘè ʩʦ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʡ 

ʦʰʠʙʢʦʡ ʧʦʨʷʜʢʘ 5 ʤʤ. 

7. ʀʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ ʤʝʞʜʫ (1-ʤ, 2-ʤ, 3-ʤ ʠ 4-ʤ ʮʠʢʣʘʤʠ) 1-ʡ ʠ 2-ʡ ʵʧʦʭ 

2007-2008 ʛʛ. ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ ʥʘ ʦʙʲʝʢʪʝ ʩʦʩʪʘʚʣʷʝʪ ʥʝʩʢʦʣʴʢʦ 

ʤʝʩʷʮʝʚ. ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʮʠʢʣʦʚ ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʦʙʲʝʢʪʠʚʥʦ 

ʦʮʝʥʠʪʴ ʢʘʯʝʩʪʚʦ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʦʮʝʥʦʢ.  

ʅʘ ʨʠʩʫʥʢʝ 2.21 ʧʦʢʘʟʘʥʘ ʙʝʟ ʩʦʙʣʶʜʝʥʠʷ ʤʘʩʰʪʘʙʘ ʩʭʝʤʘ ʧʫʥʢʪʦʚ 

ʦʩʥʦʚʥʦʡ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʦʡ ʩʝʪʠ.  



95 

 

8109

7298 C

0 1

5163

2

3 9126

4

372

ʥʦʚʦʘʢʪʘʥʳʰʙʘʰ

5 6 7130

7

5022 8 10 5057

9

11

9423 9145

12

ʙʘʯʢʠʪʘʫ

562

7298 ʥʘʟʚʘʥʠʝ ʧʫʥʢʪʘ

ʚʳʙʨʘʥʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚʳʯʠʩʣʝʥʠʷ ȹg

ʠʟʤʝʨʝʥʥʘʷ ʩʚʷʟʴ

5 ʥʦʤʝʨ ʧʦʣʠʛʦʥʘ ʧʨʠ ʫʨʘʚʥʠʚʘʥʠʠ
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ʫʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ

ʥʘ ʗʥʘʫʣ, ɸZS , 

EAST

ʥʘ ʅʠʢʦʣʦ-ɹʝʨʝʟʦʚʢʫ

 

ʈʠʩʫʥʦʢ 2.21  ʉʭʝʤʘ ʧʫʥʢʪʦʚ ʦʩʥʦʚʥʦʡ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʦʡ ʩʝʪʠ 

 

ʋʢʘʟʘʥʥʳʝ ʥʘ ʨʠʩʫʥʢʝ 2.21 ʥʦʤʝʨʘ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʭ ʧʫʥʢʪʦʚ 

ʩʦʚʧʘʜʘʶʪ ʩ ʥʦʤʝʨʘʤʠ ʥʠʚʝʣʠʨʥʳʭ ʨʝʧʝʨʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʥʠʭ. ʋʢʘʟʘʥʥʳʝ ʥʦʤʝʨʘ ʧʫʥʢʪʦʚ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʧʨʠ ʫʨʘʚʥʠʚʘʥʠʠ ʦʩʥʦʚʥʦʡ ʩʝʪʠ. ʇʨʠ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʝ 

ʦʙʭʦʜʘ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʧʨʠʥʠʤʘʣʦʩʴ ʧʦ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʝ. 

ʇʫʥʢʪʳ ʦʩʥʦʚʥʦʡ ʩʝʪʠ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʦʩʪʘʣʴʥʳʭ ʧʫʥʢʪʦʚ, 
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ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʦʙʫʩʪʨʦʝʥʳ ʩʧʝʮʠʘʣʴʥʦʡ ʧʣʦʱʘʜʢʦʡ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ. 

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ ʙʳʣʠ ʫʯʪʝʥʳ ʩʣʝʜʫʶʱʠʝ 

ʘʩʧʝʢʪʳ: 

1. ʆʪʩʯʝʪʳ ʠʟ ʧʦʣʝʚʳʭ ʞʫʨʥʘʣʦʚ ʧʨʦʚʝʨʷʣʠʩʴ ʥʘ ʦʪʩʫʪʩʪʚʠʝ ʛʨʫʙʳʭ 

ʧʨʦʤʘʭʦʚ ʠ ʟʘʥʦʩʠʣʠʩʴ ʚ ʢʦʤʧʴʶʪʝʨ. 

2. ɼʣʷ ʢʘʞʜʦʛʦ ʧʫʥʢʪʘ ʚʳʯʠʩʣʷʣʠʩʴ ʚʝʣʠʯʠʥʳ gr ʠ ʩʨʘʚʥʠʚʘʣʠʩʴ ʩ 

ʧʦʣʫʯʝʥʥʳʤʠ ʚ ʵʪʦʤ ʞʝ ʨʝʡʩʝ ʜʨʫʛʠʤʠ ʧʨʠʙʦʨʘʤʠ.  

3. ʅʘ ʦʩʥʦʚʘʥʠʠ ʢʨʠʪʝʨʠʷ ʉʤʠʨʥʦʚʘ ʚʳʧʦʣʥʷʣʘʩʴ ʦʪʙʨʘʢʦʚʢʘ. ɺ 

ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʠʟʤʝʨʝʥʠʷ, ʥʝ ʦʪʙʨʘʢʦʚʘʥʥʳʝ ʧʦ ʢʨʠʪʝʨʠʶ ʉʤʠʨʥʦʚʘ, 

ʙʳʣʠ ʷʚʥʦ ʥʝʥʘʜʝʞʥʳ, ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʘ ʦʮʝʥʠʚʘʣʘʩʴ ʠʩʭʦʜʷ ʠʟ 

ʦʮʝʥʦʢ ʩʪʘʙʠʣʴʥʦʩʪʠ ʨʘʙʦʪʳ ʧʨʠʙʦʨʘ ʚ ʜʘʥʥʦʤ ʢʦʥʢʨʝʪʥʦʤ ʨʝʡʩʝ. 

4. ɺʳʚʦʜʠʣʠʩʴ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ȹg ʜʣʷ ʩʪʦʨʦʥ ʩʝʪʠ (ʩʚʷʟʝʡ). 

5. ʆʮʝʥʠʚʘʣʘʩʴ ʥʝʚʷʟʢʘ ʪʨʝʫʛʦʣʴʥʠʢʘ (ʧʦʣʠʛʦʥʘ). ɽʩʣʠ ʥʝʚʷʟʢʘ 

ʧʦʣʠʛʦʥʘ ʚ ʬʦʨʤʝ ʪʨʝʫʛʦʣʴʥʠʢʘ ʧʨʝʚʳʰʘʣʘ 0,09 ʤɻʘʣ, ʚʳʧʦʣʥʷʣʠ ʘʥʘʣʠʟ 

ʧʝʨʚʠʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʚʳʷʚʣʷʣʠ ʩʚʷʟʴ, ʢʦʪʦʨʘʷ ʧʦʜʣʝʞʠʪ ʧʦʚʪʦʨʥʳʤ 

ʠʟʤʝʨʝʥʠʷʤ. ʇʨʠ ʜʦʧʫʩʪʠʤʦʡ ʥʝʚʷʟʢʝ ʧʦʣʠʛʦʥʘ ʟʥʘʯʝʥʠʝ ʩʚʷʟʠ ʧʦʣʘʛʘʣʦʩʴ 

ʧʦʜʛʦʪʦʚʣʝʥʥʳʤ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʦʙʨʘʙʦʪʢʠ. 

6. ʀʤʝʷ ʚ ʚʠʜʫ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʛʨʘʚʠʤʝʪʨʦʚ, ʰʢʘʣʦʚʳʝ ʠ 

ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʧʦʧʨʘʚʢʠ ʥʝ ʚʚʦʜʠʣʠʩʴ. 

7. ɺʳʧʦʣʥʷʣʘʩʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʪʦʯʥʦʩʪʠ ʩʚʷʟʝʡ ʚ ʬʨʘʛʤʝʥʪʘʭ 

ʩʝʪʠ. 

8. ʀʥʬʦʨʤʘʮʠʷ, ʦʪʥʦʩʷʱʘʷʩʷ ʢ ʦʩʥʦʚʥʳʤ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʤ ʧʫʥʢʪʘʤ, 

ʘʥʘʣʠʟʠʨʦʚʘʣʘʩʴ ʪʱʘʪʝʣʴʥʝʝ, ʩ ʙʦʣʝʝ ʞʝʩʪʢʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ, ʧʦʩʢʦʣʴʢʫ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʦʩʪʘʣʴʥʳʝ ʧʫʥʢʪʳ ʦʧʦʨʥʦʡ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʦʡ ʩʝʪʠ ʦʧʠʨʘʣʠʩʴ ʥʘ 

ʥʠʭ ʧʨʠ ʚʳʯʠʩʣʝʥʠʠ ȹg ʧʦ ʩʚʷʟʷʤ. 

ɼʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʫʨʘʚʥʠʚʘʥʠʷ ʧʦʜʛʦʪʘʚʣʠʚʘʣʩʷ ʬʘʡʣ ʩʦ ʩʨʝʜʥʠʤʠ 

ʟʥʘʯʝʥʠʷʤʠ ȹg ʧʦ ʚʩʝʤ ʩʚʷʟʷʤ. 

ʉʚʷʟʠ ʤʝʞʜʫ ʦʩʥʦʚʥʳʤʠ ʧʫʥʢʪʘʤʠ ʫʨʘʚʥʠʚʘʣʠʩʴ ʦʪʜʝʣʴʥʦ ʩ ʮʝʣʴʶ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʷ ʪʦʯʥʦʩʪʠ ʨʘʙʦʪʳ ʛʨʫʧʧʳ ʠʟ 7-8 ʧʨʠʙʦʨʦʚ ʧʦ ʤʝʪʦʜʫ 
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ʜʚʦʡʥʳʭ ʧʝʪʝʣʴ. ʇʦʣʫʯʝʥʥʳʝ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʠʝ ʦʰʠʙʢʠ ʩʚʷʟʝʡ, 

ʠʟʤʝʨʝʥʥʳʭ ʚ ʧʝʨʚʫʶ ʵʧʦʭʫ, ʦʢʘʟʘʣʠʩʴ ʚ ʧʨʝʜʝʣʘʭ 0,018 ï 0,024 ʤɻʘʣ; ʵʪʦʪ 

ʚʳʚʦʜ ʧʦʟʚʦʣʠʣ ʥʝʩʢʦʣʴʢʦ ʩʥʠʟʠʪʴ ʪʨʝʙʦʚʘʥʠʷ ʢ ʠʟʤʝʨʝʥʠʷʤ ʧʦ ʦʩʪʘʣʴʥʳʤ 

ʩʪʦʨʦʥʘʤ ʩʝʪʠ ʚ ʮʝʣʷʭ ʩʦʢʨʘʱʝʥʠʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʨʝʡʩʦʚ. ɺ ʦʪʜʝʣʴʥʳʭ 

ʩʣʫʯʘʷʭ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜ ʧʨʦʩʪʦʡ ʧʝʪʣʠ. 

ʉʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʠʝ ʦʰʠʙʢʠ ʝʜʠʥʠʮʳ ʚʝʩʘ ʜʣʷ ʩʝʪʠ, ʩʦʩʪʦʷʱʝʡ ʠʟ 

ʦʩʥʦʚʥʳʭ ʧʫʥʢʪʦʚ, ʧʦ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʵʧʦʭʠ ʦʢʘʟʘʣʠʩʴ ʨʘʚʥʳʤʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 0,030 ʠ 0,047 ʤɻʘʣ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʟʘʪʝʤ ʚʳʧʦʣʥʠʪʴ 

ʩʦʚʤʝʩʪʥʦʝ ʫʨʘʚʥʠʚʘʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ ʩ ʫʯʝʪʦʤ ʠʭ ʚʝʩʦʚ. 

ʇʦʣʥʦʝ ʠʟʤʝʥʝʥʠʝ ʩʠʣʳ ʪʷʞʝʩʪʠ ʥʘ ʦʙʲʝʢʪʝ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 42 ʤɻʘʣ. 

ʉʪʦʣʴ ʙʦʣʴʰʘʷ ʚʝʣʠʯʠʥʘ ʦʙʫʩʣʦʚʣʝʥʘ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʧʨʠʪʷʞʝʥʠʝʤ 

ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʤʘʩʩ ï ʩʚʷʟʴ ʧʨʠʨʘʱʝʥʠʡ ʩʠʣʳ ʪʷʞʝʩʪʠ ʩ ʧʨʝʚʳʰʝʥʠʷʤʠ 

ʤʝʞʜʫ ʧʫʥʢʪʘʤʠ ʩʦʩʪʘʚʣʷʝʪ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʧʨʠʤʝʨʥʦ 2 ʤɻʘʣ ʥʘ 10 ʤ. ʅʘ 

ʩʝʚʝʨʦ-ʟʘʧʘʜʝ ʫʯʘʩʪʢʘ ʧʦʩʪʝʧʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʩʠʣʳ ʪʷʞʝʩʪʠ ʢ ʝʛʦ ʛʨʘʥʠʮʘʤ 

ʦʙʫʩʣʦʚʣʝʥʦ ʧʦʥʠʞʝʥʠʝʤ ʤʝʩʪʥʦʩʪʠ ʧʦ ʤʝʨʝ ʧʨʠʙʣʠʞʝʥʠʷ ʢ ʨʝʢʝ ʂʘʤʘ, ʘ ʚ 

ʦʩʪʘʣʴʥʦʡ ʯʘʩʪʠ ʩ ʚʦʟʚʳʰʝʥʥʦʩʪʷʤʠ ï ʭʦʣʤʘʤʠ ʅʦʚʦʘʢʪʘʥʳʰʙʘʰ ʠ ʜʨʫʛʠʤʠ, 

ʘ ʪʘʢʞʝ ʩ ʚʦʟʚʳʰʝʥʥʦʩʪʴʶ ɹʘʯʢʠʪʘʫ. ɹʣʠʟ ʧʫʥʢʪʘ ʅʦʚʦʘʢʪʘʥʳʰʙʘʰ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʛʨʘʜʠʝʥʪ ʩʠʣʳ ʪʷʞʝʩʪʠ ʜʦʩʪʠʛʘʝʪ 5 ʤɻʘʣ/ʢʤ. 

ʊʨʝʙʦʚʘʥʠʷ ʧʨʦʝʢʪʘ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʭ ʨʘʙʦʪ ʢ ʧʣʦʪʥʦʩʪʠ ʠ ʪʦʯʥʦʩʪʠ 

ʦʧʦʨʥʦʡ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʦʡ ʩʝʪʠ ʥʘ ʦʙʲʝʢʪʝ ʫʜʦʚʣʝʪʚʦʨʝʥʳ. ʉʦʟʜʘʥʘ 

ʦʜʥʦʨʦʜʥʘʷ ʦʧʦʨʥʘʷ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʘʷ ʩʝʪʴ, ʩʦʩʪʦʷʱʘʷ ʠʟ 50 ʧʫʥʢʪʦʚ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʦʙʲʝʢʪʘ ʠ ʜʚʫʭ ʧʫʥʢʪʦʚ, ʚʳʥʝʩʝʥʥʳʭ ʟʘ ʪʝʨʨʠʪʦʨʠʶ ʦʙʲʝʢʪʘ ʥʘ 

ʨʘʩʩʪʦʷʥʠʝ 20-25 ʢʤ.  

ɺ ʦʧʦʨʥʦʡ ʩʝʪʠ ʚʳʧʦʣʥʝʥʦ 96 ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʭ ʩʚʷʟʝʡ. ʀʟʤʝʨʝʥʠʷ 

ʚʳʧʦʣʥʷʣʠʩʴ ʜʚʫʤʷ ʛʨʫʧʧʘʤʠ ʛʨʘʚʠʤʝʪʨʦʚ, ʩʦʩʪʦʷʱʠʤʠ ʥʝ ʤʝʥʝʝ ʯʝʤ ʠʟ ʪʨʝʭ 

ʧʨʠʙʦʨʦʚ ʪʠʧʘ ɻɸɻ-3 ʠ ɻʅʋ-ʂɺ, ʤʝʪʦʜʦʤ ʜʚʦʡʥʦʡ ʧʝʪʣʠ ʠʣʠ ʧʨʦʩʪʦʡ ʧʝʪʣʠ. 

ʉʚʷʟʠ ʦʙʨʘʟʫʶʪ ʧʦʣʠʛʦʥʳ ʚ ʦʩʥʦʚʥʦʤ ʚ ʚʠʜʝ ʪʨʝʫʛʦʣʴʥʠʢʦʚ; ʤʘʢʩʠʤʘʣʴʥʦʝ 

ʯʠʩʣʦ ʩʪʦʨʦʥ ʚ ʧʦʣʠʛʦʥʝ 5. ʂʦʣʠʯʝʩʪʚʦ ʧʨʠʙʦʨʦʩʚʷʟʝʡ ʚ ʩʝʪʠ ʦʩʥʦʚʥʳʭ 

ʧʫʥʢʪʦʚ ʩ ʫʯʝʪʦʤ ʧʦʚʪʦʨʥʳʭ ʠ ʢʦʥʪʨʦʣʴʥʳʭ ʠʟʤʝʨʝʥʠʡ ʩʦʩʪʘʚʠʣʦ 223, ʪ.ʝ. ʚ 

ʩʨʝʜʥʝʤ 9 ʧʨʠʙʦʨʦʩʚʷʟʝʡ ʜʣʷ ʢʘʞʜʦʡ ʠʟ ʩʪʦʨʦʥ. ʆʮʝʥʢʘ ʪʦʯʥʦʩʪʠ, 



98 

 

ʚʳʧʦʣʥʝʥʥʘʷ ʧʦ ʨʘʟʥʦʩʪʷʤ ʜʚʦʡʥʳʭ ʠʟʤʝʨʝʥʠʡ ʜʘʣʘ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ 

md = 0,035 ʤɻʘʣ, mʩʨ = 0,025 ʤɻʘʣ, ʛʜʝ md ï ʵʪʦ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʘʷ ʦʰʠʙʢʘ 

ʦʜʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ, mʩʨ  ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʘʷ ʦʰʠʙʢʘ ʩʨʝʜʥʝʛʦ. 

ɺ ʪʘʙʣʠʮʝ 2.13 ʩʪʦʣʙʝʮ ˉ 6 ʧʨʠʚʝʜʝʥʘ ʨʘʟʥʦʩʪʴ ʫʨʘʚʥʝʥʥʳʭ ʟʥʘʯʝʥʠʡ 

æg ʤʝʞʜʫ 2-ʡ ʠ 1-ʡ ʵʧʦʭʘʤʠ ʚ ʉʂʂʇ ï çɹʘʰʢʦʨʪʦʩʪʘʥè. 

 

ʊʘʙʣʠʮʘ 2.13  ɿʥʘʯʝʥʠʝ æg ʤʝʞʜʫ ʵʧʦʭʘʤʠ 

 

ˉ 

ʧʫʥʢʪ

ʘ 

ɓ 

ʐʠʨʦʪʘ 

ɚ 

ɼʦʣʛʦʪʘ 

ʉʝʚʝʨ 

N, ʤ 

ɺʦʩʪʦʢ 

E, ʤ 

æg 

ʤʢʛʘ

ʣ 

      

1 2 3 4 5 6 

372 55Á59'14,82866" 54Á07'46,84873" 6209899,481 4019510,166 -27 

5005 55Á48'14,88318" 54Á09'13,98571" 6189448,028 4020287,755 -51 

5022 55Á55'13,59033" 54Á05'51,29710" 6202516,729 4017234,351 -51 

5057 55Á58'19,28695" 54Á23'17,13825" 6207628,231 4035572,157 -5 

5163 56Á04'04,66513" 54Á20'53,82811" 6218384,935 4033441,682 -42 

5454 55Á47'48,97322" 54Á27'49,84417" 6187994,466 4039687,617 -40 

5579 56Á08'39,86366" 54Á15'16,73854" 6227087,89 4027907,115 -33 

562 55Á48'42,13775" 54Á15'12,00035" 6190071,476 4026548,924 -42 

6463 56Á06'46,09223" 54Á08'55,22819" 6223803,927 4021197,422 -18 

6831 56Á06'39,92370" 54Á13'00,62055" 6223462,559 4025428,387 -17 

6856 55Á53'24,45441" 54Á15'13,30561" 6198796,477 4026871,997 -66 

7070 56Á10'37,91661" 54Á19'58,82561" 6230571,468 4032896,433 -8 

7092 56Á03'44,66426" 54Á16'18,97937" 6217926,847 4028668,475 4 

7130 56Á00'29,71970" 54Á26'56,12595" 6211538,089 4039495,487 -61 

7298 56Á08'19,04898" 54Á10'09,24404" 6226631,077 4022578,347 -59 

7467 55Á53'26,72147" 54Á09'03,15083" 6199092,759 4020445,28 -12 

7484 56Á06'33,74209" 54Á25'02,91464" 6222852,276 4037896,461 -57 

8109 56Á10'21,55997" 54Á25'14,83844" 6229887,393 4038328,502 -2 

894 56Á03'32,85959" 54Á04'48,41566" 6217987,595 4016714,068 -44 

9128 56Á02'14,80413" 54Á23'39,05920" 6214895,516 4036188,285 -61 

9145 55Á53'22,21724" 54Á22'17,00798" 6198480,173 4034229,252 -19 

9400 55Á56'39,17919" 54Á26'01,47762" 6204442,283 4038322,137 -17 

9423 55Á52'00,71715" 54Á13'12,07509" 6196281,395 4024675,936 -54 

Bech 55Á50'40,17010" 54Á07'06,40630" 6194018,546 4018230,272 -27 

NAkt 55Á56'17,73634" 54Á18'22,40836" 6204040,464 4030337,009 0 

ɺ ʪʘʙʣʠʮʝ 2.13 ʧʨʝʜʩʪʘʚʣʝʥʳ: 
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1. ʇʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʧʫʥʢʪʘ; 

2. ɿʥʘʯʝʥʠʝ ʰʠʨʦʪʳ B ʚ ʉʂ WGS-84 

3. ɿʥʘʯʝʥʠʝ ʜʦʣʛʦʪʳ L ʚ ʉʂ WGS-84; 

4. ɿʥʘʯʝʥʠʝ N ʚ ʉʂ ʢʦʤʧʦʟʠʮʠʦʥʥʦʡ ʧʨʦʝʢʮʠʠ çɹʘʰʢʦʨʪʦʩʪʘʥè; 

5. ɿʥʘʯʝʥʠʝ E ʚ ʉʂ ʢʦʤʧʦʟʠʮʠʦʥʥʦʡ ʧʨʦʝʢʮʠʠ çɹʘʰʢʦʨʪʦʩʪʘʥè; 

6. ʈʘʟʥʦʩʪʴ ʫʨʘʚʥʝʥʥʳʭ ʟʥʘʯʝʥʠʡ æg ʚ ʤʢɻʘʣ ʤʝʞʜʫ 2-ʡ ʠ 1-ʡ 

ʵʧʦʭʘʤʠ;  

ʇʦ ʵʪʠʤ ʜʘʥʥʳʤ ʧʦʩʪʨʦʝʥʘ ʢʘʨʪʘ ʠʟʤʝʥʝʥʠʷ ʛʝʦʧʦʪʝʥʮʠʘʣʘ, ȹg ʚ 

ʤʢɻʘʣ, ʧʦʣʫʯʝʥʥʘʷ ʧʦ 2-ʤ ʵʧʦʭʘʤ, ʚʳʨʘʞʝʥʥʘʷ ʛʨʘʜʠʝʥʪʥʦʡ ʟʘʣʠʚʢʦʡ ʠ 

ʠʟʦʣʠʥʠʷʤʠ (ʈʠʩʫʥʦʢ 2.22). 

ɸʥʘʣʠʟ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʭ ʨʘʙʦʪ. 

ʇʦʜ ʧʨʦʩʪʝʡʰʠʤ ʘʥʘʣʠʟʦʤ ʧʦʥʠʤʘʝʪʩʷ ʩʣʝʜʫʶʱʝʝ: 

1. ʇʦ ʦʯʝʨʝʜʠ ʟʘ ʠʩʭʦʜʥʳʡ ʧʫʥʢʪ, ʪ.ʝ. 0, ʙʳʣʠ ʚʟʷʪʳ ʚʩʝ ʧʫʥʢʪʳ 

ʩʝʪʠ ʚ ʢʘʞʜʦʤ ʮʠʢʣʝ ʥʘʙʣʶʜʝʥʠʡ. 

2. ɹʳʣʠ ʥʘʡʜʝʥʳ ʨʘʟʥʦʩʪʠ ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʤʝʞʜʫ ʮʠʢʣʘʤʠ. 

3. ɺʳʯʠʩʣʝʥʘ ʚʝʣʠʯʠʥʘ ʦʰʠʙʢʠ ʨʘʟʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ ʤʝʞʜʫ ʮʠʢʣʘʤʠ 

ʧʨʠ ʢʘʞʜʦʤ ʥʘʯʘʣʴʥʦʤ ʧʫʥʢʪʝ. 

[ ]
2

1

1

i ig g
m

n

--
=

-
,      (24) 

ʛʜʝ i ï ʥʦʤʝʨ ʮʠʢʣʘ, n ï ʢʦʣʠʯʝʩʪʚʦ ʧʫʥʢʪʦʚ ʩʝʪʠ.  

ʍʦʪʷ ʵʪʘ ʦʰʠʙʢʘ ʥʝ ʥʝʩʝʪ ʬʠʟʠʯʝʩʢʦʛʦ ʩʤʳʩʣʘ, ʦʜʥʘʢʦ, ʵʪʦ ʧʨʦʩʪʝʡʰʠʡ 

ʤʝʪʦʜ ʘʥʘʣʠʟʘ.  
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ʈʠʩʫʥʦʢ 2.22 ï ʂʘʨʪʘ ʠʟʤʝʥʝʥʠʷ ʛʝʦʧʦʪʝʥʮʠʘʣʘ, ʚʳʨʘʞʝʥʥʘʷ ʛʨʘʜʠʝʥʪʥʦʡ 

ʟʘʣʠʚʢʦʡ ʠ ʠʟʦʣʠʥʠʷʤʠ 

 

ʇʦʜ ʧʝʨʚʦʡ ʵʧʦʭʦʡ ʙʫʜʝʤ ʧʦʥʠʤʘʪʴ ʨʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ 2007 

ʛʦʜʫ (1-ʡ ʠ 2-ʡ ʮʠʢʣʳ), ʧʦʜ ʚʪʦʨʦʡ ï ʨʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ 2008 ʛʦʜʫ (3-ʡ 

ʠ 4-ʡ ʮʠʢʣʳ). ʇʨʠʦʙʨʝʪʝʥʥʳʝ ʟʘ ʯʝʪʳʨʝ ʮʠʢʣʘ ʜʘʥʥʳʝ ʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦʤ 

ʧʦʣʝ ʚ ʧʨʝʜʝʣʘʭ ʦʙʲʝʢʪʘ ʠʤʝʶʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʟʨʝʰʝʥʠʝ ʧʦʨʷʜʢʘ 8 ʢʤ ʠ 

ʪʦʯʥʦʩʪʴ ʧʦʨʷʜʢʘ 0.03 ʤɻʘʣʘ. ʀʤʝʷ ʚ ʚʠʜʫ, ʯʪʦ ʠʟʤʝʥʝʥʠʝ ʩʠʣʳ ʪʷʞʝʩʪʠ ʚ 

ʧʨʝʜʝʣʘʭ ʦʙʲʝʢʪʘ ʜʦʩʪʠʛʘʝʪ 30 ʤɻʘʣ, ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ 
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ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦʨʷʜʢʘ 1/1000. ɺ ʣʠʥʝʡʥʦʡ ʤʝʨʝ, ʧʨʠ ʧʝʨʝʩʯʝʪʝ ʥʘ 

ʠʟʤʝʥʝʥʠʝ ʚʳʩʦʪʳ ʧʫʥʢʪʘ, ʵʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʠʤʝʨʥʦ 6 ʩʤ. ʕʪʦ ʦʟʥʘʯʘʝʪ, 

ʯʪʦ ʝʩʣʠ ʧʦ ʜʘʥʥʳʤ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʥʠʚʝʣʠʨʦʚʘʥʠʷ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʦʪʤʝʪʢʘ 

ʧʫʥʢʪʘ ʠʟʤʝʥʠʣʘʩʴ ʥʘ 1 ʩʤ, ʘ ʛʨʘʚʠʤʝʪʨʠʷ ʜʘʝʪ ʠʟʤʝʥʝʥʠʝ ʩʠʣʳ ʪʷʞʝʩʪʠ ʚ 0.1 

ʤɻʘʣ, ʪʦ ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʨʦʠʟʦʰʣʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʠʟʤʝʥʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʡ 

ʧʣʦʪʥʦʩʪʠ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʜʘʥʥʦʛʦ ʧʫʥʢʪʘ. ɺʳʚʦʜ ʵʪʦʪ 

ʦʩʥʦʚʘʥ ʥʘ ʪʦʤ, ʯʪʦ ʠʟʤʝʥʝʥʠʝʤ ʚʳʩʦʪʳ ʥʘ 1 ʩʤ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʠʟʤʝʥʝʥʠʝ 

ʩʠʣʳ ʪʷʞʝʩʪʠ ʪʦʣʴʢʦ ʥʘ 0.002 ʤɻʘʣʘ. ʇʣʦʱʘʜʴ ɿɻʈ ʧʦ ɸʨʣʘʥʩʢʦʤʫ 

ʤʝʩʪʦʨʦʞʜʝʥʠʶ (ɸʄ), ʦʧʨʝʜʝʣʸʥʥʘʷ ʟʘ ʧʝʨʠʦʜ 2007-2008 ʛʛ., ʩʦʩʪʘʚʣʷʝʪ 

244,65 ʢʤ2 ʠʣʠ 7,5% ʦʪ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ɸʄ. 

ʇʨʠ ʨʝʘʣʠʟʘʮʠʠ 2-ʭ ʵʧʦʭ (2007 ʠ 2008 ʛʛ.) ʥʝʟʘʚʠʩʠʤʦ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʩʧʫʪʥʠʢʦʚʳʭ ʦʧʨʝʜʝʣʝʥʠʡ, ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʥʠʚʝʣʠʨʦʚʘʥʠʷ ʠ 

ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ: ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʝ ʠʟʤʝʥʝʥʠʷ 

ʚʳʩʦʪ ʜʦ 10 ʩʤ. ʆʪʯʸʪʣʠʚʦ ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ ʠʟʤʝʥʝʥʠʷ ʥʘ ʫʨʦʚʥʝ 

ʩʫʙʩʘʥʪʠʤʝʪʨʦʚʦʛʦ ʜʠʘʧʘʟʦʥʘ ʧʦ ʣʠʥʠʠ ʧʦʩ. ʅʦʚʦʘʢʪʘʥʳʰʙʘʰ ï ʅʠʢʦʣʦ-

ɹʝʨʸʟʦʚʢʘ (ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ), ʠ ʤʝʥʝʝ ʫʩʪʦʡʯʠʚʘʷ ʜʦ 5 ʩʤ ʧʦ 

ʣʠʥʠʠ ɹʘʯʢʠʪʘʫ ï ʗʥʘʫʣ (ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ), ʯʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʠʟʤʝʥʝʥʠʷʤʠ ʣʦʢʘʣʴʥʦʛʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʜʦ 0.06 ʄʛʘʣ 

ʧʫʥʢʪ ˉ 9128. ʆʮʝʥʝʥʥʳʝ ʚʘʨʠʘʮʠʠ ʩʦʧʦʩʪʘʚʠʤʳ (ʚ ʣʠʥʝʡʥʦʡ ʤʝʨʝ) ʩ 

ʠʟʤʝʥʝʥʠʷʤʠ ʥʠʚʝʣʠʨʥʳʭ ʦʪʤʝʪʦʢ ʧʫʥʢʪʦʚ ʥʘ ʩʫʙʩʘʥʪʠʤʝʪʨʦʚʦʤ ʫʨʦʚʥʝ ʠ 

ʠʟʤʝʥʝʥʠʝʤ ʧʣʦʪʥʦʩʪʠ ʛʦʨʥʳʭ ʧʦʨʦʜ ʥʘ ʩʦʪʳʭ ʜʦʣʝʡ ʛʨʘʤʤʘ ʥʘ ʢʫʙʠʯʝʩʢʠʡ 

ʩʘʥʪʠʤʝʪʨ. ʕʪʠ ʬʘʢʪʳ ʫʢʘʟʳʚʘʶʪ ʥʘ ʥʘʣʠʯʠʝ ʩʝʡʩʤʦʛʝʥʥʦʡ ʟʦʥʳ çʚ ʢʨʝʩʪè 

ʪ.ʢ., ʝʩʣʠ ʤʳʩʣʝʥʥʦ ʧʨʦʜʦʣʞʠʪʴ ʣʠʥʠʶ ʗʥʘʫʣ ï ɹʘʯʢʠʪʘʫ, ʪʦ ʦʥʘ ʩʦʚʧʘʜʘʝʪ ʩ 

ʜʚʫʤʷ ʟʝʤʣʝʪʨʷʩʝʥʠʷʤʠ ʚ ʛ. ɸʣʴʤʝʪʴʝʚʩʢʝ (28.05.2008 ʛ.) ʤʘʛʥʠʪʫʜʦʡ 4 ʙʘʣʣʘ 

ʧʦ ʰʢʘʣʝ ʄʉʂ-64 ʠ ʚ 50 ʢʤ ʟʘʧʘʜʥʝʝ ʛ. ʇʝʨʚʦʫʨʘʣʴʩʢʘ (19.10.2015 ʛ.) 

ʤʘʛʥʠʪʫʜʦʡ 4,8 ʙʘʣʣʘ (ʈʠʩʫʥʦʢ 2.23). ɿʘʤʝʪʠʤ, ʯʪʦ ʛ. ɸʛʠʜʝʣʴ (ɹʘʰɸʕʉ) 

ʥʘʭʦʜʠʪʩʷ ʚ 7 ʢʤ ʟʘʧʘʜʥʝʝ ʦʪ ɸʨʣʘʥʩʢʦʛʦ ɻɼʇ. 
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ʈʠʩʫʥʦʢ 2.23 ï ʉʭʝʤʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʤʘʛʥʠʪʫʜʦʡ ʚʳʰʝ 4 

ʙʘʣʣʦʚ ʧʦ ʣʠʥʠʠ ʗʥʘʫʣ-ɹʘʯʢʠʪʘʫ 

 

3,4,5,6,7,8,9-ʷ ɻʧʦʭʘ ʤʦʥʠʪʦʨʠʥʛʘ 2012-2018ʛʛ. ʉʦʟʜʘʥʠʝ ʆɼʉ. ɽʩʣʠ 

ʤʝʞʜʫ 1-ʡ (2007 ʛ.) ʠ 2-ʡ (2008 ʛ.) ʵʧʦʭʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ɻɼʇ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʩʦʢʨʘʪʠʣʦʩʴ ʧʦʯʪʠ ʚ 2 ʨʘʟʘ, ʥʝʩʤʦʪʨʷ ʥʘ ʟʘʢʣʶʯʠʪʝʣʴʥʳʝ 

ʚʳʚʦʜʳ ʚ ʦʪʯʸʪʘʭ ʦ ʧʨʦʜʦʣʞʝʥʠʠ ʵʪʠʭ ʨʘʙʦʪ, ʚ 2009 ʛ., 2010 ʛ., 2011 ʛ., 

ʨʘʙʦʪʳ ʧʦ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʤʫ ʤʦʥʠʪʦʨʠʥʛʫ ʚʦʦʙʱʝ ʧʨʝʢʨʘʪʠʣʠʩʴ. ɺ 2012 

ʛʦʜʫ ʨʘʙʦʪʳ ʙʳʣʠ ʚʦʟʦʙʥʦʚʣʝʥʳ. ʇʨʠ ʵʪʦʤ ɿʘʢʘʟʯʠʢ ʠʟʤʝʥʠʣ ʧʦʜʭʦʜ ʢ 

ʦʧʨʝʜʝʣʝʥʠʶ ʟʦʥ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʨʠʩʢʦʚ ʠ ʚ ʢʘʯʝʩʪʚʝ ʘʣʴʪʝʨʥʘʪʠʚʳ, ʙʳʣ 

ʧʨʝʜʣʦʞʝʥ ʤʝʪʦʜ ʣʠʥʝʘʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ 

ʢʚʘʣʠʬʠʮʠʨʦʚʘʣʘʩʴ ʩʪʝʧʝʥʴ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ. ɺ ʵʪʦʡ ʩʚʷʟʠ, ʚʩʝ 

ʧʨʦʝʢʪʳ ʧʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷʤ ʙʳʣʠ ʧʝʨʝʩʤʦʪʨʝʥʳ ʠ ʩʦʩʪʘʚʣʝʥʳ ʟʘʥʦʚʦ. ʇʨʠ 

ʩʦʟʜʘʥʠʠ ʩʠʩʪʝʤʳ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥ ʧʨʠʥʮʠʧ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʧʦʣʠʛʦʥʘ, ʧʦʣʫʯʝʥʥʳʝ ʥʘʙʣʶʜʝʥʠʷ, ʧʨʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʢʦʪʦʨʦʛʦ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʥʘ ʚʩʝʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ. ʊʘʢ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʦʣʠʛʦʥʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ 

ʨʘʟʚʠʪʠʝ ʧʦʣʠʛʦʥʘ ʦʪ ʥʘʠʙʦʣʝʝ ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʳʭ ʫʯʘʩʪʢʦʚ ʢ ʤʝʥʝʝ 
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ʦʧʘʩʥʳʤ. ʉʪʝʧʝʥʴ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʦʧʘʩʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʘ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʧʨʦʚʝʜʝʥʥʦʛʦ ʣʠʥʝʘʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʘʥʘʣʠʟʘ ʧʨʠʨʦʜʥʦ-ʪʝʭʥʦʛʝʥʥʦʡ 

ʥʘʛʨʫʟʢʠ ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 

ʅʘ ʨʠʩʫʥʢʝ 2.24 ʧʨʝʜʩʪʘʚʣʝʥʘ ʣʦʢʘʣʴʥʘʷ ʩʭʝʤʘ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ 

ʦʧʘʩʥʦʩʪʠ ɸʨʣʘʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ɿʘʢʘʟʯʠʢʦʤ. 

ʇʦʜʨʷʜʯʠʢʦʤ ʚ 2012 ʛʦʜʫ ʚʳʩʪʫʧʠʣʦ ʌɻʋʇ çʋʨʘʣʘʵʨʦʛʝʦʜʝʟʠʷè.  

 

 

ʈʠʩʫʥʦʢ 2.24  ʃʦʢʘʣʴʥʘʷ ʩʭʝʤʘ ʟʦʥ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ɸʨʣʘʥʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ 
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ʅʠʞʝ ʧʨʠʚʝʜʝʥʳ ʘʨʛʫʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʧʦʩʣʫʞʠʣʠ ʦʙʦʩʥʦʚʘʥʠʝʤ ʜʣʷ 

ʠʟʤʝʥʝʥʠʷ ʧʨʦʝʢʪʘ ʤʦʥʠʪʦʨʠʥʛʘ: 

1. ʃʠʥʝʘʤʝʥʪʥʘʷ ʪʨʝʱʠʥʦʚʘʪʦʩʪʴ ʦʙʥʘʨʫʞʠʚʘʝʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ 

ʚʟʘʠʤʦʩʚʷʟʴ ʩ ʨʘʟʤʝʱʝʥʠʝʤ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ, 

ʠʩʧʦʣʴʟʫʷ ʣʠʥʝʘʤʝʥʪʥʳʡ ʘʥʘʣʠʟ, ʦʙʦʩʥʦʚʘʥʥʦ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʟʦʥ ʠ ʫʯʘʩʪʢʦʚ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ. ɸʥʘʣʠʟ 

ʧʨʦʛʥʦʟʥʳʭ ʫʯʘʩʪʢʦʚ, ʧʨʦʚʝʜʝʥʥʳʡ ʩʦʩʪʘʚʝ ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ 

ʦʙʦʩʥʦʚʘʥʠʷ, ʧʦʢʘʟʘʣ, ʯʪʦ ʠʟ ʚʩʝʡ ʛʨʫʧʧʳ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦ 

ʩʪʝʧʝʥʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʩʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ ɸʨʣʘʥʩʢʦʝ, 

ɹʣʦʭʠʥʩʢʦʝ ʠ ʊʫʡʤʘʟʠʥʩʢʦʝ ʤʝʩʪʦʨʦʞʝʥʠʷ. 

2. ɸʨʣʘʥʩʢʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ, ʢʨʫʧʥʝʡʰʝʝ ʠʟ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ 

ʇɸʆ ɸʅʂ çɹʘʰʥʝʬʪʴè, ʧʨʠʫʨʦʯʝʥʥʦʝ ʢ ʟʦʥʝ ʣʠʥʝʘʤʝʥʪʦʚ II ʨʘʥʛʘ ʩʝʚʝʨʦ-

ʟʘʧʘʜʥʦʡ ʦʨʠʝʥʪʠʨʦʚʢʠ. ʕʪʘ ʟʦʥʘ ʥʘ ʵʪʘʧʘʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʘʣʝʞʠ 

ʠʩʧʳʪʳʚʘʣʘ ʠ ʧʨʦʜʦʣʞʘʝʪ ʠʩʧʳʪʳʚʘʪʴ ʤʘʢʩʠʤʘʣʴʥʳʝ ʥʘʜʚʠʛʦ-ʩʜʚʠʛʦʚʳʝ ʠ 

ʚʝʨʪʠʢʘʣʴʥʳʝ ʧʦʜʚʠʞʢʠ ʩʦ ʩʪʦʨʦʥʳ ʩʢʣʘʜʯʘʪʦʛʦ ʋʨʘʣʘ. ʇʝʨʠʢʣʠʥʘʣʴ 

ʦʜʥʦʠʤʝʥʥʦʡ ʩʢʣʘʜʢʠ ʩʦʚʧʘʜʘʝʪ ʩ ʫʟʣʦʤ ʧʝʨʝʩʝʯʝʥʠʷ ʵʪʦʡ ʟʦʥʳ ʩ 

ʦʜʥʦʨʘʥʛʦʚʦʡ ʟʦʥʦʡ ʣʠʥʝʘʤʝʥʪʦʚ ʰʠʨʦʪʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ. ʇʦʜʦʙʥʦʝ 

ʩʦʚʧʘʜʝʥʠʝ ʢʨʫʧʥʝʡʰʝʛʦ ʢʦʥʪʫʨʘ ʥʝʬʪʝʥʦʩʥʦʩʪʠ ʩ ʪʘʢʠʤ ʩʦʯʝʪʘʥʠʝʤ 

ʣʠʥʝʘʤʝʥʪʥʳʭ ʩʪʨʫʢʪʫʨ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ɹʘʰʢʦʨʪʦʩʪʘʥ ʥʠʛʜʝ 

ʙʦʣʴʰʝ ʥʝ ʚʩʪʨʝʯʘʝʪʩʷ, ʯʪʦ ʩ ʥʦʚʳʭ ʧʦʟʠʮʠʡ ʣʠʥʝʘʤʝʥʪʥʦʡ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ 

ʧʦʜʪʚʝʨʞʜʘʝʪ ʝʛʦ ʫʥʠʢʘʣʴʥʦʩʪʴ ʠ ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʛʣʫʙʠʥʥʦʝ 

ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʦʩʥʦʚʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʛʝʥʝʨʘʮʠʠ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʜʘʥʥʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʠ ʝʛʦ ʛʝʦʜʠʥʘʤʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ 

(ʦʧʘʩʥʦʩʪʴ)  ʩ ʜʨʫʛʦʡ.  

3. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʩʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʥʘ ʨʘʡʦʥ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ 

ʧʝʨʠʢʣʠʥʘʣʠ ɸʨʣʘʥʩʢʦʡ ʩʪʨʫʢʪʫʨʳ, ʛʜʝ ʚʳʜʝʣʷʝʪʩʷ ʢʨʫʧʥʳʡ ʫʟʝʣ 

ʧʝʨʝʩʝʯʝʥʠʷ ʣʠʥʝʘʤʝʥʪʦʚ II, III ʠ IV ʨʘʥʛʦʚ, ʦʭʚʘʪʳʚʘʶʱʠʡ ʟʥʘʯʠʪʝʣʴʥʳʡ 

ʧʦʜʨʘʙʘʪʳʚʘʝʤʳʡ ʫʯʘʩʪʦʢ ʘʢʪʠʚʥʦʛʦ ʢʘʨʩʪʦʧʨʦʷʚʣʝʥʠʷ, ʚ ʢʦʪʦʨʳʡ ʧʦʧʘʜʘʝʪ 

ʪʝʨʨʠʪʦʨʠʷ ʛ. ʅʝʬʪʝʢʘʤʩʢʘ ʩ ʦʢʨʝʩʪʥʦʩʪʷʤʠ. ʅʘ ʨʠʩʫʥʢʝ 2.24 ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʩʭʝʤʘ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʢʨʘʩʥʳʡ ï ʚʳʩʦʢʠʡ, ʞʸʣʪʳʡ ï ʩʨʝʜʥʝʡ, 
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ʟʝʣʸʥʳʡ ï ʥʠʟʢʠʡ, ʧʨʦʝʢʪʠʨʫʝʤʘʷ ʣʠʥʠʷ ʥʠʚʝʣʠʨʦʚʘʥʠʷ II ʢʣʘʩʩʘ ʠ ʢʘʨʢʘʩ 

ʩʧʫʪʥʠʢʦʚʦʡ ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʩʝʪʠ (ʉɻʉ-1). 

ʆɼʉ ɸʨʣʘʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 2012 ʛ. ʚʢʣʶʯʘʝʪ: 

15 -  ʧʫʥʢʪʦʚ ʧʣʘʥʦʚʦʡ ʜʝʬʦʨʤʘʮʠʦʥʥʦʡ ʩʝʪʠ (ʇɼʉ); 

1 - ʧʫʥʢʪ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʦʡ ʦʧʦʨʥʦʡ ʩʝʪʠ (ɻɼʉ); 

140 - ʧʫʥʢʪʘ ʚʳʩʦʪʥʦʡ ʜʝʬʦʨʤʘʮʠʦʥʥʦʡ ʩʝʪʠ (ɺɼʉ) ʠʟ ʥʠʭ; 

110 - ʛʨʫʥʪʦʚʳʭ ʨʝʧʝʨʘ; 

30 - ʩʪʝʥʥʳʭ ʨʝʧʝʨʘ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʣʘʥʦʚʦʡ ʦʧʦʨʥʦʡ ʜʝʬʦʨʤʘʮʠʦʥʥʦʡ ʩʝʪʠ ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʥ 

ʢʘʨʢʘʩ ʠʟ 15 ʧʫʥʢʪʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʩʝʪʠ 1, 2, 3 ʠ 4 ʢʣʘʩʩʦʚ. 

ʇʦʵʪʦʤʫ ʟʘʢʣʘʜʢʘ ʮʝʥʪʨʦʚ ʥʘ ʵʪʠʭ ʧʫʥʢʪʘʭ ʥʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʩʷ. ʊʠʧʳ 

ʮʝʥʪʨʦʚ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 2.25. 

 

ʘ)                ʙ) 

ʈʠʩʫʥʦʢ 2.25  ʉʭʝʤʘ ʪʠʧʦʚ ʮʝʥʪʨʦʚ: ʘ) 1 ʦʧ, ʙ) 2 ʦʧ 

 

ɺ 3 ʵʧʦʭʫ (2012 ʛ.), ʚʳʧʦʣʥʝʥ 1 ʮʠʢʣ ʠʟʤʝʨʝʥʠʡ ʆɼʉ ï ʣʝʪʥʠʡ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʧʣʘʥʦʚʦʡ ʜʝʬʦʨʤʘʮʠʦʥʥʦʡ ʩʝʪʠ (ʇɼʉ). ɺ ʢʘʯʝʩʪʚʝ 

ʇɼʉ ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʥ ʢʘʨʢʘʩ ʠʟ 15 ʧʫʥʢʪʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʛʝʦʜʝʟʠʯʝʩʢʦʡ 

ʩʝʪʠ, ʧʨʠ ʵʪʦʤ ʢʘʞʜʦʤʫ ʧʫʥʢʪʫ ʧʨʠʩʚʦʝʥ ʥʦʤʝʨ, ʩʦʛʣʘʩʥʦ ʙʫʢʚʘʤ ʣʘʪʠʥʩʢʦʛʦ 

ʘʣʬʘʚʠʪʘ: ɸʢʠʥʝʝʚʦ, 1 ʢʣ. (112); ɸʥʜʨʝʝʚʢʘ, 3 ʢʣ. (115); ɸʨʛʳʰ, 3 ʢʣ. (118); 

ɸʵʨʦʧʦʨʪ, 2 ʢʣ. (131); ɹʘʯʢʠʪʘʫ, 2 ʢʣ. (21); ɻʘʣʘʥʦʚʦ, IV ʢʣ. (41); ʂʫʤʦʚʦ, 3 

ʢʣ. (1221); ʂʫʪʝʨʝʤ, 2 ʢʣ. (12211); ʅʦʚʦʭʘʟʠʥʦ, 3 ʢʣ. (1516); ʆʟʝʨʦ ɹʘʨʘʟʘ, II 

ʢʣ (0); ʇʨʠʜʦʨʦʞʥʳʡ, IV ʢʣ. (1718); ʉʪʘʨʦʢʫʟʛʦʚʦ, 2 ʢʣ. (1920); ʊʦʢʠʷʪʘʫ, 3 

ʢʣ (2016); ʌʝʨʤʘ, 3 ʢʣ. (226); ʗʢʠʤʢʦʚʦ, 2 ʢʣ. (3312). ʅʘʜʦ ʦʪʤʝʪʠʪʴ, ʚ ʥʘʰʝʤ 

148,84 ʧʦʛʦʥʥʳʭ ʢʤ ʥʠʚʝʣʠʨʦʚʘʥʠʷ II  ʢʣ. 

[ʋʂɸɾʀʊɽ ɿɼɽʉʔ ʀʉʊʆʏʅʀʂ.] 
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ʩʣʫʯʘʝ, ʤʳ ʠʩʧʦʣʴʟʫʝʤ ʧʨʠʥʮʠʧ ʦʪ çʦʙʱʝʛʦ ʢ ʯʘʩʪʥʦʤʫè, ʪ.ʝ. ʚʩʝ ʠʩʭʦʜʥʳʝ 

ʧʫʥʢʪʳ ʚʳʥʝʩʝʥʳ ʟʘ ʧʨʝʜʝʣʳ ʦʙʲʝʢʪʘ, ʘ ʧʦ ʥʦʚʦʤʫ ʪʨʝʙʦʚʘʥʠʶ ʊɿ ɿʘʢʘʟʯʠʢʘ 

ʟʘ ʠʩʭʦʜʥʳʡ (ʥʫʣʝʚʦʡ) ʧʨʠʥʷʪ ʧʫʥʢʪ ʪʨʠʘʥʛʫʣʷʮʠʠ 2 ʢʣ. ʗʢʠʤʢʦʚʦ ʚ ʮʝʥʪʨʝ 

ʦʙʲʝʢʪʘ (ʈʠʩʫʥʦʢ 2.26). ʊʦʪ ʞʝ ʧʨʠʥʮʠʧ ʙʳʣ ʨʝʘʣʠʟʦʚʘʥ ʥʘ ʊʫʡʤʘʟʠʥʩʢʦʤ 

ʤʝʩʪʦʨʦʞʜʝʥʠʠ, ʯʪʦ ʥʝ ʤʦʞʝʪ ʥʝ ʦʪʨʘʟʠʪʴʩʷ ʥʘ ʭʘʨʘʢʪʝʨʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘ 

ʉɼɿʂ, ʢʨʦʤʝ ʪʦʛʦ ʧʫʥʢʪʳ 1-ʡ ʵʧʦʭʠ ʪʘʢʞʝ ʙʳʣʠ ʚʢʣʶʯʝʥʳ ʚ ʩʠʥʭʨʦʥʥʳʝ 

ʠʟʤʝʨʝʥʠʷ 3-ʡ ʠ ʧʦʩʣʝʜʫʶʱʠʝ ʵʧʦʭʠ (2012-2018ʛʛ.), ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʫʚʠʜʝʪʴ 

ʥʘ ʨʠʩʫʥʢʝ 2.26. ʊʠʧʳ ʟʘʣʦʞʝʥʥʳʭ ʮʝʥʪʨʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 2.25. 

 

 

ʈʠʩʫʥʦʢ 2.26 ï ʉʭʝʤʘ ʥʘʙʣʶʜʝʥʠʡ ʚ ʇɼʉ 3-ʷ ʵʧʦʭʘ 2012 ʛ. 
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ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʠ ʚ ʧʦʩʣʝʜʫʶʱʠʭ ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʪʫ ʞʝ ʤʝʪʦʜʠʢʫ ʠ 

ʪʝ ʞʝ ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʜʘʪʳ, ʯʪʦ ʠ ʚ ʧʝʨʚʫʶ ʵʧʦʭʫ (2007 ʛ.). ʀʟʤʝʨʝʥʠʷ ʥʘ 

ʧʫʥʢʪʘʭ ʢʘʨʢʘʩʥʦʡ ʩʝʪʠ ʚʳʧʦʣʥʝʥʳ ʩ ʧʦʤʦʱʴʶ GPS  ʧʨʠʝʤʥʠʢʦʚ Leica GPS 

1200: ˉ 461175/461195, ˉ466206/466219, ˉ 4 69698/4 69650, ʠʩʩʣʝʜʦʚʘʥʥʳʝ 

ʚ 2012 ʛ. ʉʧʫʪʥʠʢʦʚʳʝ ʥʘʙʣʶʜʝʥʠʷ ʚʳʧʦʣʥʷʣʠʩʴ ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʘ ʰʝʩʪʠ-

ʩʝʤʠ ʧʫʥʢʪʘʭ ʢʘʨʢʘʩʥʦʡ ʩʝʪʠ ʚ ʜʚʘ ʩʝʘʥʩʘ ʧʦ ʪʨʠ ʯʘʩʘ. ʄʝʞʜʫ ʩʝʘʥʩʘʤʠ 

ʤʝʥʷʣʘʩʴ ʚʳʩʦʪʘ ʘʥʪʝʥʥʳ ʥʝ ʤʝʥʝʝ ʯʝʤ ʥʘ 10 ʩʤ. ʀʥʪʝʨʚʘʣ ʟʘʧʠʩʠ 30 ʩʝʢʫʥʜ 

ʚ ʨʝʞʠʤʝ çʩʪʘʪʠʢʘè. ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʚʝʣʠʩʴ ʞʫʨʥʘʣʳ ʩʧʫʪʥʠʢʦʚʳʭ 

ʥʘʙʣʶʜʝʥʠʡ ʩ ʦʙʷʟʘʪʝʣʴʥʳʤ ʟʘʧʦʣʥʝʥʠʝʤ ʚʩʝʭ ʛʨʘʬ ʞʫʨʥʘʣʘ.  ʂʦʦʨʜʠʥʘʪʳ 

ʇɼʉ 2-ʭ ʵʧʦʭ 2012 - 2018 ʛʦʜʦʚ ʚ ʉʂ WGS-84 ʠ ʦʪʤʝʪʢʘʤʠ ʧʫʥʢʪʦʚ ʚ 

ɻʝʦʜʝʟʠʯʝʩʢʦʡ ʠ ʆʨʪʦʤʝʪʨʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ ʚʳʩʦʪ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʠʞʝ ʚ 

ʪʘʙʣʠʮʝ 2.14 - ʵʧʦʭʘ 2012 ʛʦʜʘ, ʚ ʪʘʙʣʠʮʝ 2.15 - ʵʧʦʭʘ 2018 ʛʦʜʘ.  

 

ʊʘʙʣʠʮʘ 2.14 ï ʇɼʉ 2012 ʛ. ʚ ʉʂ WGS-84 

 

ˉ 

ʧʫʥʢʪ 
B, Á ' " L, Á ' " He, ʤ Hn, ʤ ɕm, ʤ 

1 2 3 4 5 6 

1 55Á56'17,75571" 54Á18'22,55839" 195,403 200,474 -5,07 

21 55Á50'40,19002" 54Á07'06,55701" 77,695 82,462 -4,77 

41 56Á09'28,26645" 54Á01'36,11361" 192,621 197,3 -4,68 

112 56Á08'29,08982" 54Á28'40,05706" 205,437 210,66 -5,22 

115 55Á41'52,93790" 54Á25'09,64908" 122,288 127,415 -5,13 

118 55Á56'49,57722" 54Á34'38,75219" 202,931 208,308 -5,38 

131 56Á07'24,46440" 54Á20'47,65464" 129,602 134,723 -5,12 

226 55Á46'09,78568" 54Á31'34,18457" 65,005 70,349 -5,34 

372 55Á59'14,84832" 54Á07'46,99834" 82,849 87,72 -4,87 

1221 56Á11'47,77284" 54Á24'08,25286" 78,995 84,136 -5,14 

1516 55Á50'11,19859" 54Á41'02,93074" 92,506 98,059 -5,55 

1718 56Á06'10,80140" 54Á14'25,42215" 85,348 90,373 -5,03 

2016 55Á53'49,79951" 54Á24'01,92358" 184,13 189,307 -5,18 

3312 56Á00'42,20361" 54Á18'36,11124" 123,884 128,976 -5,09 

5454 55Á47'48,99306" 54Á27'49,99226" 73,142 78,406 -5,26 

7092 56Á03'44,68084" 54Á16'19,12770" 88,44 93,498 -5,06 

7298 56Á08'19,06796" 54Á10'09,39408" 66,175 71,105 -4,93 

8109 56Á10'21,57922" 54Á25'14,98746" 106,227 111,393 -5,17 

12211 55Á59'54,79903" 54Á28'56,80611" 221,275 226,536 -5,26 
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ʊʘʙʣʠʮʘ 2.15 ï ʇɼʉ 2018 ʛ. ʚ ʉʂ WGS-84 

 

ˉ 

ʧʫʥʢʪʘ 
B, Á ' " L, Á ' " He, ʤ Hn, ʤ ɕm, ʤ 

1 2 3 4 5 6 

21 55Á50'40,19019" 54Á07'06,56113" 77,663 82,43 -4,77 

41 56Á09'28,26708" 54Á01'36,12102" 192,62 197,3 -4,68 

112 56Á08'29,08925" 54Á28'40,06318" 205,46 210,68 -5,22 

115 55Á41'52,93793" 54Á25'09,65332" 122,3 127,42 -5,13 

118 55Á56'49,57664" 54Á34'38,75719" 202,95 208,33 -5,38 

131 56Á07'24,46317" 54Á20'47,66057" 129,61 134,73 -5,12 

226 55Á46'09,78498" 54Á31'34,18874" 65,006 70,351 -5,34 

372 55Á59'14,84983" 54Á07'47,00590" 82,833 87,704 -4,87 

1221 56Á11'47,77222" 54Á24'08,25939" 79,017 84,158 -5,14 

1516 55Á50'11,19784" 54Á41'02,93467" 92,5 98,053 -5,55 

1718 56Á06'10,80145" 54Á14'25,43135" 85,324 90,349 -5,03 

2016 55Á53'49,79918" 54Á24'01,92873" 184,23 189,41 -5,18 

3312 56Á00'42,20324" 54Á18'36,11702" 123,95 129,05 -5,09 

5454 55Á47'48,99345" 54Á27'49,99707" 73,254 78,518 -5,26 

7092 56Á03'44,68392" 54Á16'19,13525" 88,402 93,46 -5,06 

7298 56Á08'19,06926" 54Á10'09,40056" 66,073 71,003 -4,93 

8109 56Á10'21,57879" 54Á25'14,99539" 106,23 111,4 -5,17 

12211 55Á59'54,79855" 54Á28'56,81147" 221,32 226,58 -5,26 

 

ʆʙʦʟʥʘʯʝʥʠʷ: 

1. ʅʦʤʝʨ ʧʫʥʢʪʘ; 

2. ɿʥʘʯʝʥʠʝ ʰʠʨʦʪʳ B ʚ ʉʂ WGS-84; 

3. ɿʥʘʯʝʥʠʝ ʜʦʣʛʦʪʳ L ʚ ʉʂ WGS-84; 

4. ɻʝʦʜʝʟʠʯʝʩʢʘʷ ʚʳʩʦʪʘ ʉʂ WGS-84; 

5. ʆʨʪʦʤʝʪʨʠʯʝʩʢʘʷ ʚʳʩʦʪʘ ʚ ʉʂ WGS-84; 

6. ɺʦʣʥʘ ʛʝʦʠʜʘ. 

ɺ ʪʘʙʣʠʮʝ 2.16 ʧʨʝʜʩʪʘʚʣʝʥʳ: ʈʘʟʥʠʮʘ ʢʦʦʨʜʠʥʘʪ ʠ ʦʪʤʝʪʦʢ ʧʫʥʢʪʦʚ 2-

ʵʧʦʭ ʇɼʉ ʚ ʉʂʂʇ çɹʘʰʢʦʨʪʦʩʪʘʥè. 
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ʊʘʙʣʠʮʘ 2.16 ï ʈʘʟʥʠʮʘ ʢʦʦʨʜʠʥʘʪ ʠ ʦʪʤʝʪʦʢ ʧʫʥʢʪʦʚ 2-ʵʧʦʭ ʇɼʉ ʚ ʉʂʂʇ 

çɹʘʰʢʦʨʪʦʩʪʘʥè 

 

ʇʦʨ. 

ˉ 

N, ʤ E, ʤ Hn, 

ʤ.2012 

N, ʤ E, ʤ Hn, ʤ 

2018 2012ʛ. 2012ʛ. 2018ʛ. 2018ʛ. 

1 2 3 4 5 6 7 

1 6204040,975 4030339,632 200,47 6204040,95 4030339,63 200,47 

21 6194019,066 4018232,915 82,462 6194019,07 4018232,99 82,43 

41 6229096,295 4013804,317 197,3 6229096,31 4013804,45 197,3 

112 6226298,755 4041758,36 210,66 6226298,73 4041758,47 210,68 

115 6177078,135 4036546,434 127,42 6177078,13 4036546,51 127,42 

118 6204487,337 4047304,394 208,31 6204487,32 4047304,48 208,33 

131 6224564,036 4033539,798 134,72 6224564 4033539,9 134,73 

226 6184807,908 4043500,534 70,349 6184807,89 4043500,61 70,351 

372 6209899,994 4019512,78 87,72 6209900,04 4019512,91 87,704 

1221 6232589,213 4037266,694 84,136 6232589,19 4037266,81 84,158 

1516 6191979,925 4053620,989 98,059 6191979,9 4053621,06 98,053 

1718 6222511,342 4026861,645 90,373 6222511,34 4026861,8 90,349 

2016 6199273,456 4036079,194 189,31 6199273,44 4036079,28 189,41 

3312 6212206,72 4030849,826 128,98 6212206,71 4030849,93 129,05 

5454 6187994,998 4039690,215 78,406 6187995,01 4039690,3 78,518 

7092 6217927,271 4028671,057 93,498 6217927,36 4028671,19 93,46 

7298 6226631,571 4022580,957 71,105 6226631,61 4022581,07 71,003 

8109 6229887,905 4038331,091 111,39 6229887,89 4038331,23 111,4 

12211 6210393,071 4041551,693 226,54 6210393,05 4041551,79 226,58 

 

ʆʙʦʟʥʘʯʝʥʠʷ: 

1. ʇʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ;  

2. ʂʦʦʨʜʠʥʘʪʳ N ʚ ʤ.(ʰʠʨʦʪʳ) ʵʧʦʭʠ 2012 ʛ. ʇɼʉ ʚ ʉʂʂʇ  

çɹʘʰʢʦʨʪʦʩʪʘʥè; 

3. ʂʦʦʨʜʠʥʘʪʳ E ʚ ʤ. (ʜʦʣʛʦʪʳ) ʵʧʦʭʠ 2012 ʛ. ʇɼʉ ʚ ʉʂʂʇ  

çɹʘʰʢʦʨʪʦʩʪʘʥè; 

4. ʆʨʪʦʤʝʪʨʠʯʝʩʢʘʷ ʦʪʤʝʪʢʘ ʧʫʥʢʪʘ ʵʧʦʭʠ 2012 ʛ. ʇɼʉ ʚ ʉʂʂʇ 

çɹʘʰʢʦʨʪʦʩʪʘʥè; 

5. ʂʦʦʨʜʠʥʘʪʳ N ʤ. (ʰʠʨʦʪʳ) ʵʧʦʭʠ 2018 ʛ. ʇɼʉ ʚ ʉʂʂʇ 

çɹʘʰʢʦʨʪʦʩʪʘʥè; 
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6. ʂʦʦʨʜʠʥʘʪʳ E ʚ ʤ. (ʜʦʣʛʦʪʳ) ʵʧʦʭʠ 2018 ʛ. ʇɼʉ ʚ ʉʂʂʇ  

çɹʘʰʢʦʨʪʦʩʪʘʥè; 

7. ʆʨʪʦʤʝʪʨʠʯʝʩʢʘʷ ʦʪʤʝʪʢʘ ʧʫʥʢʪʘ ʵʧʦʭʠ 2018 ʛ. ʇɼʉ ʚ ʉʂʂʇ 

çɹʘʰʢʦʨʪʦʩʪʘʥè. 

ɺ ʪʘʙʣʠʮʝ 2.17 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʘʟʥʦʩʪʠ ʰʠʨʦʪ, ʜʦʣʛʦʪ ʠ ʚʳʩʦʪ ʤʝʞʜʫ 

ʵʧʦʭʘʤʠ 2012 - 2018ʛʛ. 

 

ʊʘʙʣʠʮʘ 2.17 ï ʈʘʟʥʦʩʪʠ ʰʠʨʦʪ, ʜʦʣʛʦʪ ʠ ʚʳʩʦʪ ʤʝʞʜʫ ʵʧʦʭʘʤʠ 2012 - 2018ʛʛ 

 

ʇʦʨ. ˉ 

ʧʫʥʢʪʘ 

æ N 

ʤʤ 

æ E Hæ,  

ʤʤ ʤʤ 

1 2 3 4 

1 -28 -3 -2 

21 3 72 -32 

41 14 129 2 

112 -21 105 22 

115 -1 74 7 

118 -21 87 24 

131 -41 101 6 

226 -23 72 2 

372 42 132 -16 

1221 -23 112 22 

1516 -25 68 -6 

1718 -4 159 -24 

2016 -13 90 100 

3312 -15 100 70 

5454 9 84 112 

7092 91 134 -38 

7298 36 113 -102 

8109 -18 136 7 

12211 -18 93 42 

 

ʅʠʞʝ ʥʘ ʨʠʩʫʥʢʘʭ 2.27-2.29 ʧʨʝʜʩʪʘʚʣʝʥʳ ʉɼɿʂ ʟʘ ʧʝʨʠʦʜ 2012-2018 

ʛʛ: 

- ʉʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʚʝʢʪʦʨʦʚ ʟʘ ʧʝʨʠʦʜ 2012-2018 ʛʛ. (ʈʠʩʫʥʦʢ 2.27); 

- ʆʙʣʘʩʪʴ ʜʚʠʞʝʥʠʷ ʉɼɿʂ (ʈʠʩʫʥʦʢ 2.28); 

- ʀʟʤʝʥʝʥʠʝ ʤʘʩʰʪʘʙʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ (ʈʠʩʫʥʦʢ 2.29). 
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ʈʠʩʫʥʦʢ 2.27 - ʉʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʚʝʢʪʦʨʦʚ ʠ ʵʣʣʠʧʩʳ ʦʰʠʙʦʢ ʟʘ ʧʝʨʠʦʜ 

2012-2018 ʛʛ 

 

 

 

ʈʠʩʫʥʦʢ 2.28 ï ʆʙʣʘʩʪʴ ʉɼɿʂ 


