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ɺ ʥʘʩʪʦʷʱʝʤ ʠʟʜʘʥʠʠ ʩʦʜʝʨʞʘʪʩʷ ʩʚʝʜʝʥʠʷ ʦ ʥʘʫʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ɻʝʦʬʠʟʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ 

ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ ʚ 2019 ʛ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʩʚʝʜʝʥʠʷ ʦʙ ʦʩʥʦʚʥʳʭ ʨʝʟʫʣʴʪʘʪʘʭ, 

ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʘʤʢʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ʧʦ ʪʝʤʘʤ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ. 

ɺ ʦʪʯʝʪ ʪʘʢʞʝ ʚʢʣʶʯʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʛʨʘʥʪʘʤ ʈʦʩʩʠʡʩʢʦʛʦ 

ʥʘʫʯʥʦʛʦ ʬʦʥʜʘ (ʈʅʌ) ʠ ʈʦʩʩʠʡʩʢʦʛʦ ʬʦʥʜʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʈʌʌʀ). 

ʇʨʠʚʝʜʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ɻʝʦʬʠʟʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ, ʚʢʣʶʯʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʢʘʯʝʩʪʚʝ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʢʦʤʠʪʝʪʘ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ 

ʥʘʫʢ (ʅɻʂ ʈɸʅ). ɺ ʦʪʯʝʪ ʪʘʢʞʝ ʚʢʣʶʯʝʥ ʧʝʨʝʯʝʥʴ ʨʘʙʦʪ, ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʩʦʪʨʫʜʥʠʢʘʤʠ 

ɻʝʦʬʠʟʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ, ʘ ʪʘʢʞʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ 2019 ʛ.  
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1. ʅʘʫʯʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ɻʎ ʈɸʅ 

1.1. ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʟʘʜʘʥʠʝ 

ʅʘʫʯʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʌʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ 

ʫʯʨʝʞʜʝʥʠʷ ʥʘʫʢʠ ɻʝʦʬʠʟʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ (ɻʎ ʈɸʅ) ʚ 2019 ʛ. 

ʙʳʣʘ ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʥʘ ʚʳʧʦʣʥʝʥʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ˉ 075-00748-19-01, 

ʫʪʚʝʨʞʜʝʥʥʦʛʦ 27 ʜʝʢʘʙʨʷ 2018 ʛ. ʩ ʜʦʧʦʣʥʝʥʠʷʤʠ ʦʪ 01 ʦʢʪʷʙʨʷ 2019 ʛ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ ʧʨʠʦʨʠʪʝʪʥʦʤʫ ʥʘʧʨʘʚʣʝʥʠ ʁ ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ, 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʪʝʭʥʠʢʠ ʚ ʈʌ «6. ʈʘʮʠʦʥʘʣʴʥʦʝ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝè ʚ ʨʘʤʢʘʭ ʇʨʦʛʨʘʤʤʳ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʘʢʘʜʝʤʠʡ ʥʘʫʢ ʥʘ 2013ð

2020 ʛʛ.: 

ʈʘʟʜʝʣ IX. «ʅʘʫʢʠ ʦ ɿʝʤʣʝ»: 

ï ʇʦʜʨʘʟʜʝʣ 138 çʅʘʫʯʥʳʝ ʦʩʥʦʚʳ ʨʘʟʨʘʙʦʪʢʠ ʤʝʪʦʜʦʚ, ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʨʝʜʩʪʚ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʥʝʜʨ ɿʝʤʣʠ, ʘʪʤʦʩʬʝʨʳ, ʚʢʣʶʯʘʷ ʠʦʥʦʩʬʝʨʫ ʠ 

ʤʘʛʥʠʪʦʩʬʝʨʫ ɿʝʤʣʠ, ʛʠʜʨʦʩʬʝʨʳ ʠ ʢʨʠʦʩʬʝʨʳ; ʯʠʩʣʝʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ 

ʛʝʦʠʥʬʦʨʤʘʪʠʢʘ (ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʠ 

ɻʀʉ-ʪʝʭʥʦʣʦʛʠʠ)è. 

ʉʦʛʣʘʩʥʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤʫ ʟʘʜʘʥʠʶ ʚ ɻʎ ʈɸʅ ʧʨʦʚʦʜʠʣʠʩʴ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠ ̫ʧʦ 4 ʪʝʤʘʤ ʅʀʈ: 

1. ʊʝʤʘ ʅʀʈ: çʈʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʦʚ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ ʜʣʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʛʨʦʟ ʦʪ ʦʙʲʝʢʪʦʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʪʦʤʥʦʡ ʵʥʝʨʛʠʠè 

ʉʠʩʪʝʤʥʳʡ ˉ   0145-2019-0001 

ʈʅ ʅʀʆʂʊʈ ˉ   ɸɸɸɸ-ɸ19-119032090069-8 

ʉʪʨʫʢʪʫʨʥʦʝ ʧʦʜʨʘʟʜʝʣʝʥʠʝ: ʃʘʙʦʨʘʪʦʨʠʷ ʛʝʦʜʠʥʘʤʠʢʠ 

ʈʫʢʦʚʦʜʠʪʝʣʴ:   ʜ.ʪ.ʥ. ʊʘʪʘʨʠʥʦʚ ɺ. ʅ. 

2. ʊʝʤʘ ʅʀʈ: çʈʘʟʚʠʪʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ 

ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʨʘʩʰʠʨʝʥʠʝ ʩʝʪʠ ʚʳʩʦʢʦʪʦʯʥʳʭ ʥʘʙʣʶʜʝʥʠʡ 

ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʜʣʷ ʠʟʫʯʝʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ɿʝʤʣʠ ʠ ʦʢʦʣʦʟʝʤʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘè 

ʉʠʩʪʝʤʥʳʡ ˉ   0145-2019-0003 
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ʈʅ ʅʀʆʂʊʈ ˉ   ɸɸɸɸ-ɸ19-119032090070-4 

ʉʪʨʫʢʪʫʨʥʦʝ ʧʦʜʨʘʟʜʝʣʝʥʠʝ: ʃʘʙʦʨʘʪʦʨʠʷ ʛʝʦʠʥʬʦʨʤʘʪʠʢʠ ʠ ʛʝʦʤʘʛʥʠʪʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʈʫʢʦʚʦʜʠʪʝʣʴ:   ʯʣ.-ʢʦʨʨ. ʈɸʅ ʉʦʣʦʚʴʝʚ ɸ. ɸ. 

3. ʊʝʤʘ ʅʀʈ: çʆʨʛʘʥʠʟʘʮʠʷ, ʚʠʟʫʘʣʠʟʘʮʠʷ, ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʠ ʧʫʙʣʠʢʘʮʠʷ 

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʜʘʥʥʳʭè 

ʉʠʩʪʝʤʥʳʡ ˉ   0145-2019-0004 

ʈʅ ʅʀʆʂʊʈ ˉ   ɸɸɸɸ-ɸ19-119032090068-1 

ʉʪʨʫʢʪʫʨʥʦʝ ʧʦʜʨʘʟʜʝʣʝʥʠʝ: ʃʘʙʦʨʘʪʦʨʠʷ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʜʘʥʥʳʭ; 

ʃʘʙʦʨʘʪʦʨʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʧʫʙʣʠʢʘʮʠʡ; ʃʘʙʦʨʘʪʦʨʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ 

ʈʫʢʦʚʦʜʠʪʝʣʴ:   ʢ.ʬ.-ʤ.ʥ. ɼʟʝʙʦʝʚ ɹ. ɸ. 

4. ʊʝʤʘ ʅʀʈ: çʉʦʟʜʘʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʦʩʥʦʚ ʩʠʩʪʝʤʥʦʛʦ 

ʘʥʘʣʠʟʘ ʜʣʷ ʠʥʪʝʛʨʘʮʠʠ ʠ ʠʟʫʯʝʥʠʷ ʜʘʥʥʳʭ ʢʦʤʧʣʝʢʩʥʳʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠ 

ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡè 

ʉʠʩʪʝʤʥʳʡ ˉ   0124-2019-0006 

ʈʅ ʅʀʆʂʊʈ ˉ   ɸɸɸɸ-ɸ19-119101590122-8 

ʉʪʨʫʢʪʫʨʥʦʝ ʧʦʜʨʘʟʜʝʣʝʥʠʝ: ʃʘʙʦʨʘʪʦʨʠʷ ʛʝʦʠʥʬʦʨʤʘʪʠʢʠ ʠ ʛʝʦʤʘʛʥʠʪʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ; ʃʘʙʦʨʘʪʦʨʠʷ ʛʝʦʜʠʥʘʤʠʢʠ 

ʈʫʢʦʚʦʜʠʪʝʣʴ:   ʢ.ʬ.-ʤ.ʥ. ʉʠʜʦʨʦʚ ʈ. ɺ. 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʟʘʜʘʥʠʝ ʚ 2019 ʛ. ʪʘʢʞʝ ʚʢʣʶʯʘʣʦ ʚ ʩʝʙʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ 6 

ʧʨʦʝʢʪʘʤ ʇʨʦʛʨʘʤʤ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʇʨʝʟʠʜʠʫʤʘ ʈɸʅ: 

ʇʇʈɸʅ ˉ 2: «ʄʝʭʘʥʠʟʤʳ ʦʙʝʩʧʝʯʝʥʠʷ ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʠ ʩʦʚʨʝʤʝʥʥʳʭ 

ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʠ ʚʳʩʦʢʦʥʘʜʝʞʥʳʭ ʚʳʯʠʩʣʝʥʠʡè. ʂʦʦʨʜʠʥʘʪʦʨ: ʘʢʘʜʝʤʠʢ 

ʉʪʝʤʧʢʦʚʩʢʠʡ ɸ. ʃ. 

1. ʇʨʦʝʢʪ: çʄʝʪʦʜʳ ʜʠʩʢʨʝʪʥʦʡ ʤʘʪʝʤʘʪʠʢʠ ʚ ʟʘʜʘʯʘʭ ʮʠʬʨʦʚʦʛʦ ʘʥʘʣʠʟʘ 

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʥʘ ʩʫʧʝʨʢʦʤʧʴʶʪʝʨʝ. ʇʦʚʳʰʝʥʠʝ ʪʦʯʥʦʩʪʠ ʧʨʦʛʥʦʟʘ 

ʩʦʩʪʦʷʥʠʷ ʧʦʣʷʨʥʦʡ ʠʦʥʦʩʬʝʨʳ ʥʘ ʦʩʥʦʚʝ ʯʠʩʣʝʥʥʳʭ ʤʦʜʝʣʝʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʤʝʪʦʜʦʚ ʘʩʩʠʤʠʣʷʮʠʠ ʜʘʥʥʳʭè 

ʈʂ ʅʀʆʂʊʈ ˉ ɸɸɸɸ-ɸ19-119093090075-0 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʘʢʘʜʝʤʠʢ ɻʚʠʰʠʘʥʠ ɸ. ɼ. 
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ʇʇʈɸʅ ˉ 8: «ʄʠʥʝʨʘʣʴʥʳʝ ʨʝʩʫʨʩʳ ʜʣʷ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ 

ʵʥʝʨʛʝʪʠʢʠè. ʂʦʦʨʜʠʥʘʪʦʨ: ʘʢʘʜʝʤʠʢ ɹʦʨʪʥʠʢʦʚ ʅ. ʉ. 

2. ʇʨʦʝʢʪ: çʈʘʟʨʘʙʦʪʢʘ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʘʟʳ ʜʘʥʥʳʭ ʠ ʮʠʬʨʦʚʳʭ ʢʘʨʪ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʠ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʤʝʪʘʣʣʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè 

ʈʂ ʅʀʆʂʊʈ ˉ ɸɸɸɸ-ɸ19-119093090072-9 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʘʢʘʜʝʤʠʢ ɻʚʠʰʠʘʥʠ ɸ. ɼ. 

3. ʇʨʦʝʢʪ: çʈʘʟʥʦʨʘʥʛʦʚʳʡ ʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʨʘʤʢʘʭ 

ɻʀʉ-ʧʨʦʝʢʪʘ ñROSAòè 

ʈʂ ʅʀʆʂʊʈ ˉ ɸɸɸɸ-ɸ19-119100190165-2 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʘʢʘʜʝʤʠʢ ɻʚʠʰʠʘʥʠ ɸ. ɼ. 

4. ʇʨʦʝʢʪ: çʈʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʦʚ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʛʝʦʠʥʬʦʨʤʘʪʠʢʠ ʜʣʷ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʩʦʚʨʝʤʝʥʥʳʭ ɻʀʉ-

ʪʝʭʥʦʣʦʛʠʡè 

ʈʂ ʅʀʆʂʊʈ ˉ ɸɸɸɸ-ɸ19-119093090073-6 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʯʣ.-ʢʦʨʨ. ʈɸʅ ʉʦʣʦʚʴʝʚ ɸ. ɸ. 

5. ʇʨʦʝʢʪ: çʀʟʫʯʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʟʦʥʝ ʢʦʥʪʘʢʪʘ 

ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʠ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʧʣʠʪʳ ʥʘ ʦʩʥʦʚʝ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ 

ʜʘʥʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʩʧʫʪʥʠʢʦʚʳʤʠ ʩʠʩʪʝʤʘʤʠ GPS/ɻʃʆʅɸʉʉè 

ʈʂ ʅʀʆʂʊʈ ˉ ɸɸɸɸ-ɸ19-119093090070-5 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʜ.ʪ.ʥ. ʊʘʪʘʨʠʥʦʚ ɺ. ʅ. 

ʇʇʈɸʅ ˉ 22: «ʇʝʨʩʧʝʢʪʠʚʥʳʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʪʝʭʥʦʣʦʛʠʠ ʩʧʝʮʠʘʣʴʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ». ʂʦʦʨʜʠʥʘʪʦʨ: ʘʢʘʜʝʤʠʢ ʄʠʭʘʡʣʦʚ ʖ. ʄ. 

6. ʇʨʦʝʢʪ: çʈʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʦʚ ʛʝʦʤʘʛʥʠʪʥʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʥʘʢʣʦʥʥʦ-

ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʙʫʨʝʥʠʷ ʛʣʫʙʦʢʠʭ ʩʢʚʘʞʠʥ ʚ ɸʨʢʪʠʢʝè 

ʈʂ ʅʀʆʂʊʈ ˉ ɸɸɸɸ-ɸ19-119093090076-7 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʘʢʘʜʝʤʠʢ ɻʚʠʰʠʘʥʠ ɸ. ɼ. 

  



 

 

10 

1.2. ʇʨʦʝʢʪʳ ʥʘʫʯʥʳʭ ʬʦʥʜʦʚ 

ɺ 2019 ʛ. ʚ ɻʎ ʈɸʅ ʚʳʧʦʣʥʷʣʠʩʴ ʨʘʙʦʪʳ ʧʦ 2 ʛʨʘʥʪʘʤ ʈʌʌʀ ʠ 4 ʛʨʘʥʪʘʤ ʈʅʌ: 

1. ɻʨʘʥʪ ʈʌʌʀ ˉ 17-05-01085: «ʄʝʪʦʜʳ ʮʠʢʣʦʩʪʨʘʪʠʛʨʘʬʠʠ ʚ ʠʟʫʯʝʥʠʠ ʦʪʣʦʞʝʥʠʡ 

ʩʨʝʜʥʝʛʦ ʠ ʚʝʨʭʥʝʛʦ ʤʠʦʮʝʥʘ ɺʦʩʪʦʯʥʦʛʦ ʇʘʨʘʪʝʪʠʩʘ» 

ʈʅ ʅʀʆʂʊʈ ˉ ɸɸɸɸ-ɸ17-117040510185-1 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʢ.ʛ.-ʤ.ʥ. ʈʳʙʢʠʥʘ ɸ. ʀ. 

2. ɻʨʘʥʪ ʈʌʌʀ ˉ 18-55-05006: «ʀʩʩʣʝʜʦʚʘʥʠʝ ʜʠʥʘʤʠʢʠ ʛʣʘʚʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ 

ɿʝʤʣʠ ʠ ʠʦʥʦʩʬʝʨʥʦʡ ʪʦʢʦʚʦʡ ʩʠʩʪʝʤʳ Sq ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʦʚʳʭ ʤʝʪʦʜʦʚ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʛʝʦʤʘʛʥʠʪʥʳʭ ʦʙʩʝʨʚʘʪʦʨʠʡ» 

ʈʅ ʅʀʆʂʊʈ ˉ ɸɸɸɸ-ɸ18-118030290123-2 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʯʣ.-ʢʦʨʨ. ʈɸʅ ʉʦʣʦʚʴʝʚ ɸ. ɸ. 

3. ɻʨʘʥʪ ʈʅʌ ˉ 16-17-00121-ʇ: «ʈʘʟʚʠʪʠʝ ʬʠʟʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʜʣʷ ʦʮʝʥʢʠ ʨʠʩʢʘ 

ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʢʦʩʤʠʯʝʩʢʦʡ ʧʦʛʦʜʳ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ» 

ʈʅ ʅʀʆʂʊʈ ˉ ɸɸɸɸ-ɸ16-116030110009-6 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʜ.ʬ.-ʤ.ʥ. ʇʠʣʠʧʝʥʢʦ ɺ. ɸ. 

4. ɻʨʘʥʪ ʈʅʌ ˉ 17-17-01215: «ʉʦʟʜʘʥʠʝ ʤʝʪʦʜʘ ʨʘʥʥʝʡ ʜʠʘʛʥʦʩʪʠʢʠ ʛʝʦʤʘʛʥʠʪʥʳʭ 

ʙʫʨʴ ʥʘ ʦʩʥʦʚʝ ʮʠʬʨʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ ʤʘʪʨʠʮ ʥʘʙʣʶʜʝʥʠʡ 

ʤʶʦʥʥʦʛʦ ʛʦʜʦʩʢʦʧʘ» 

ʈʅ ʅʀʆʂʊʈ ˉ ɸɸɸɸ-ɸ18-118021990128-8 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʯʣ.-ʢʦʨʨ. ʈɸʅ ʉʦʣʦʚʴʝʚ ɸ. ɸ. 

5. ɻʨʘʥʪ ʈʅʌ ˉ 17-77-20034: «ʈʘʟʨʘʙʦʪʢʘ ʢʘʨʪ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʛʝʦʤʘʛʥʠʪʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ» 

ʈʅ ʅʀʆʂʊʈ ˉ ɸɸɸɸ-ɸ18-118021990123-3 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʢ.ʬ.-ʤ.ʥ. ʂʨʘʩʥʦʧʝʨʦʚ ʈ. ʀ. 

6. ɻʨʘʥʪ ʈʅʌ ˉ 18-17-00241: «ʀʩʩʣʝʜʦʚʘʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʦʨʦʜʥʳʭ ʤʘʩʩʠʚʦʚ ʥʘ 

ʦʩʥʦʚʝ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʜʣʷ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠ 

ʙʝʟʦʧʘʩʥʦʡ ʧʦʜʟʝʤʥʦʡ ʠʟʦʣʷʮʠʠ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʦʪʭʦʜʦʚ» 

ʈʅ ʅʀʆʂʊʈ ˉ ɸɸɸɸ-ɸ18-118091090066-5 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʘʢʘʜʝʤʠʢ ɻʚʠʰʠʘʥʠ ɸ. ɼ. 
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7. ɻʨʘʥʪ ʈʅʌ ˉ 19-77-10075: «ʉʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ ʚʣʠʷʥʠʷ ʘʩʪʨʦʥʦʤʠʯʝʩʢʦʡ 

ʮʠʢʣʠʯʥʦʩʪʠ ʥʘ ʧʨʦʮʝʩʩʳ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʇʘʨʘʪʝʪʠʩʘ» 

ʈʅ ʅʀʆʂʊʈ ˉ ɸɸɸɸ-ɸ19-119082190032-6 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʢ.ʛ.-ʤ.ʥ. ʈʳʙʢʠʥʘ ɸ. ʀ. 

1.3. ɺʘʞʥʝʡʰʠʝ ʨʝʟʫʣʴʪʘʪ rʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʇʨʦʝʢʮʠʦʥʥʳʡ ʤʝʪʦʜ ʨʝʰʝʥʠʷ ʩʠʩʪʝʤ ʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ ʠ ʝʛʦ ʧʨʠʤʝʥʝʥʠʝ 

ʚ ʛʨʘʚʠʤʝʪʨʠʠ 

ʏʣ.-ʢʦʨʨ. ʈɸʅ ʉʦʣʦʚʴʝʚ ɸ. ɸ., ʜ.ʬ.-ʤ.ʥ. ɸʛʘʷʥ ʉ. ʄ.; ʢ.ʬ.-ʤ.ʥ. ɹʦʛʦʫʪʜʠʥʦʚ ʐ. ʈ.; 

ʜ.ʬ.-ʤ.ʥ. ɹʫʣʳʯʝʚ ɸ. ɸ. (ʄɻʋ ʠʤ. ʄ. ɺ. ʃʦʤʦʥʦʩʦʚʘ); ʌʠʨʩʦʚ ʀ. ɸ. 

(ʊʝʤʘ ʅʀʈ çʈʘʟʚʠʪʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ 

ʜʘʥʥʳʭ ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʨʘʩʰʠʨʝʥʠʝ ʩʝʪʠ ʚʳʩʦʢʦʪʦʯʥʳʭ ʥʘʙʣʶʜʝʥʠʡ 

ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʜʣʷ ʠʟʫʯʝʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ɿʝʤʣʠ ʠ ʦʢʦʣʦʟʝʤʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘè) 

ʇʦʣʫʯʝʥʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦʝ ʦʧʠʩʘʥʠʝ ʤʥʦʛʦʦʙʨʘʟʠʷ ʨʝʰʝʥʠʡ ʌ(A; b) ʣʠʥʝʡʥʦʡ 

ʩʠʩʪʝʤʳ Ax = b ʚ n-ʤʝʨʥʦʤ ʝʚʢʣʠʜʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ E, ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʷʝʪ ʫʯʝʩʪʴ 

ʘʧʨʠʦʨʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʚʦʡʩʪʚʘʭ ʠʩʪʠʥʥʦʛʦ ʨʝʰʝʥʠʷ xʀ ʧʫʪʝʤ ʝʛʦ ʧʦʠʩʢʘ ʥʘ 

ʤʥʦʛʦʦʙʨʘʟʠʠ ʌ(A; b). ʕʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʠʤʝʝʪ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʧʨʦʙʣʝʤʝ 

ʢʦʤʧʣʝʢʩʠʨʦʚʘʥʠʷ ʛʝʦʜʘʥʥʳʭ ʧʨʠ ʨʝʰʝʥʠʠ ʦʙʨʘʪʥʳʭ ʟʘʜʘʯ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ 

ʨʝʟʫʣʴʪʘʪʳ ʪʘʢʦʛʦ ʢʦʤʧʣʝʢʩʠʨʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʢʚʘʟʠʨʝʰʝʥʠʷʤʠ. ʉʯʠʪʘʷ ʠʭ 

ʘʧʨʠʦʨʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ, ʧʨʦʝʢʮʠʦʥʥʳʡ ʤʝʪʦʜ ʧʦʟʚʦʣʠʪ ʧʝʨʝʡʪʠ ʦʪ ʢʚʘʟʠʨʝʰʝʥʠʡ ʢ 

ʪʦʯʥʳʤ ʨʝʰʝʥʠʷʤ. ʅʘ ʨʠʩ. 1.1, 1.2 ʧʨʠʚʝʜʝʥʦ ʩʨʘʚʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʘʩʩ ʤʝʪʦʜʦʤ ʨʝʛʫʣʷʨʠʟʘʮʠʠ ʊʠʭʦʥʦʚʘ ʠ ʧʨʦʝʢʮʠʦʥʥʳʤ ʤʝʪʦʜʦʤ. 

 

ʈʠʩʫʥʦʢ 1.1 ð ɟ ð ʠʩʭʦʜʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʤʘʩʩ;  

µ ð ʘʧʨʠʦʨʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʤʘʩʩ. 
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ʈʠʩʫʥʦʢ 1.2 ð ɟ ð ʠʩʭʦʜʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʤʘʩʩ; xʊ ð ʨʝʟʫʣʴʪʘʪ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʘʩʩ ʧʦ Õ ʤʝʪʦʜʦʤ ʊʠʭʦʥʦʚʘ; xʀ ð ʨʝʟʫʣʴʪʘʪ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʘʩʩ ʧʦ Õ ʧʨʦʝʢʮʠʦʥʥʳʤ ʤʝʪʦʜʦʤ. 

ɸʛʘʷʥ ʉ. ʄ.; ɹʦʛʦʫʪʜʠʥʦʚ ʐ. ʈ.; ɹʫʣʳʯʝʚ ɸ. ɸ.; ʉʦʣʦʚʴʝʚ ɸ. ɸ.; ʌʠʨʩʦʚ ʀ. ɸ. (2020) 

ʇʨʦʝʢʮʠʦʥʥʳʡ ʤʝʪʦʜ ʨʝʰʝʥʠʷ ʩʠʩʪʝʤ ʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ ʠ ʝʛʦ ʧʨʠʤʝʥʝʥʠʝ ʚ 

ʛʨʘʚʠʤʝʪʨʠʠ. ɼɸʅ (ʚ ʧʝʯʘʪʠ) 

ʉʦʟʜʘʥʠʝ ʩʪʦʭʘʩʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʩʝʡʩʤʠʯʥʦʩʪʠ ʩ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʳʤ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 

ɸʢʘʜʝʤʠʢ ɻʚʠʰʠʘʥʠ ɸ. ɼ., ʯʣ.-ʢʦʨʨ. ʈɸʅ ʐʝʙʘʣʠʥ ʇ. ʅ. 

(ʇʨʦʝʢʪ ʇʇʈɸʅ  ̄2: çʄʝʪʦʜʳ ʜʠʩʢʨʝʪʥʦʡ ʤʘʪʝʤʘʪʠʢʠ ʚ ʟʘʜʘʯʘʭ ʮʠʬʨʦʚʦʛʦ 

ʘʥʘʣʠʟʘ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʥʘ ʩʫʧʝʨʢʦʤʧʴʶʪʝʨʝ. ʇʦʚʳʰʝʥʠʝ ʪʦʯʥʦʩʪʠ ʧʨʦʛʥʦʟʘ 

ʩʦʩʪʦʷʥʠʷ ʧʦʣʷʨʥʦʡ ʠʦʥʦʩʬʝʨʳ ʥʘ ʦʩʥʦʚʝ ʯʠʩʣʝʥʥʳʭ ʤʦʜʝʣʝʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʦʚ 

ʘʩʩʠʤʠʣʷʮʠʠ ʜʘʥʥʳʭè) 

ʅʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʘʷ ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʩʪʦʭʘʩʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʩʝʡʩʤʠʯʥʦʩʪʠ 

ETAS ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʚʳʰʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʩʦʙʳʪʠʡ ʚ ʘʬʪʝʨʰʦʢʦʚʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʭ, 

ʧʦʵʪʦʤʫ ʪʨʝʙʫʝʪʩʷ ʧʦʩʪʨʦʝʥʠʝ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʩʪʦʭʘʩʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʩʝʡʩʤʠʯʥʦʩʪʠ. 

ʅʘ ʦʩʥʦʚʝ ʠʟʫʯʝʥʠʷ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʘʬʪʝʨʰʦʢʦʚʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ 

ʪʨʝʭ ʢʨʫʧʥʝʡʰʠʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʦʩʣʝʜʥʝʛʦ ʜʝʩʷʪʠʣʝʪʠʷ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ 

ʩʦʙʳʪʠʡ ʧʦʪʦʤʢʦʚ ʥʘ ʦʜʥʦ ʨʦʜʠʪʝʣʴʩʢʦʝ ʩʦʙʳʪʠʝ, ʧʦʜʩʯʠʪʘʥʥʦʝ ʚ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʧʦʣʦʩʝ 

ʤʘʛʥʠʪʫʜ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʦʜʠʪʝʣʴʩʢʦʛʦ ʩʦʙʳʪʠʷ, ʧʦʜʯʠʥʷʝʪʩʷ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʤʫ 

ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʩ ʤʦʜʦʡ ʚ ʥʫʣʝ. 
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ʈʠʩʫʥʦʢ 1.3 ð ʂʫʤʫʣʷʪʠʚʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ ʜʣʷ ʜʚʫʭ 

ʘʬʪʝʨʰʦʢʦʚʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ, ʨʝʘʣʴʥʦʝ (ʩʠʥʠʝ ʢʨʫʛʠ) ʠ ʧʨʝʜʩʢʘʟʘʥʥʦʝ ʧʦ 

ʤʦʜʝʣʷʤ ETAS (ʧʫʥʢʪʠʨ) ʠ EP (ʩʧʣʦʰʥʘʷ). 

Baranov S. V., Gvishiani A. D., Narteau C., Shebalin P. N. (2019) Epidemic type 

stochastic model of seismicity with exponential distribution of the earthquake productivity. 

Russian Journal of Earth Sciences, Vol. 19, ES6003, doi: 10.2205/2019ES000695 

ʊʦʥʢʘʷ ʩʪʨʫʢʪʫʨʘ ʛʝʦʤʘʛʥʠʪʥʳʭ ʚʦʟʤʫʱʝʥʠʡ ʠ ʛʝʦʠʥʜʫʮʠʨʦʚʘʥʥʳʝ ʪʦʢʠ ʚ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʩʝʪʷʭ 

ɼ.ʬ.-ʤ.ʥ. ɺ. ɸ. ʇʠʣʠʧʝʥʢʦ, ʯʣ.-ʢʦʨʨ. ʈɸʅ ɸ. ɸ. ʉʦʣʦʚʴʝʚ, ʜ.ʬ.-ʤ.ʥ. ʆ. ɺ. ʂʦʟʳʨʝʚʘ 

(ɻʨʘʥʪ ʈʅʌ ˉ 16-17-00121: çʈʘʟʚʠʪʠʝ ʬʠʟʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʜʣʷ ʦʮʝʥʢʠ ʨʠʩʢʘ 

ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʢʦʩʤʠʯʝʩʢʦʡ ʧʦʛʦʜʳ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳè) 

ɻʝʦʠʥʜʫʮʠʨʦʚʘʥʥʳʝ ʪʦʢʠ (ɻʀʊ) ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʝʨʴʝʟʥʫʶ ʧʨʦʙʣʝʤʫ ʜʣʷ 

ʩʪʘʙʠʣʴʥʦʡ ʨʘʙʦʪʳ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. ʂʦʩʤʠʯʝʩʢʘʷ ʧʦʛʦʜʘ ʘʢʪʠʚʠʨʫʝʪ ʛʣʦʙʘʣʴʥʳʝ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʠ ʧʣʘʟʤʝʥʥʳʝ ʧʨʦʮʝʩʩʳ ʚ ʦʢʦʣʦʟʝʤʥʦʡ ʩʨʝʜʝ. ʆʜʥʘʢʦ ʧʨʠ ʙʦʣʝʝ 

ʜʝʪʘʣʴʥʦʤ ʘʥʘʣʠʟʝ ʪʦʥʢʦʡ ʩʪʨʫʢʪʫʨʳ ʛʝʦʤʘʛʥʠʪʥʳʭ ʚʦʟʤʫʱʝʥʠʡ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ 

ʛʝʥʝʨʘʮʠʷ ʠʥʪʝʥʩʠʚʥʳʭ ɻʀʊ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʩʚʷʟʘʥʘ ʥʝ ʩ ʛʣʦʙʘʣʴʥʳʤʠ 

ʤʘʛʥʠʪʥʳʤʠ ʙʫʨʷʤʠ, ʘ ʩ ʣʦʢʘʣʴʥʳʤʠ ʙʳʩʪʨʳʤʠ ʚʘʨʠʘʮʠʷʤʠ ʛʝʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ 
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ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʡ ʘʤʧʣʠʪʫʜʳ. ɼʘʥʥʳʝ ʩʠʩʪʝʤʳ ʨʝʛʠʩʪʨʘʮʠʠ ɻʀʊ ʚ ʣʠʥʠʷʭ 

ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ (ʃʕʇ) ʂʦʣʴʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ ʠ ʤʘʛʥʠʪʦʤʝʪʨʦʚ ʩʝʪʠ IMAGE ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʛʝʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ. ɺʳʜʝʣʝʥʳ ʥʝʩʢʦʣʴʢʦ 

ʪʠʧʦʚ ʙʳʩʪʨʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʨʘʩʩʤʦʪʨʝʥʦ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ɻʀʊ ʚ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʳʭ 

ʧʦʜʩʪʘʥʮʠʷʭ ʃʕʇ: ʤʝʞʧʣʘʥʝʪʥʳʝ ʫʜʘʨʥʳʝ ʚʦʣʥʳ, ʢʦʥʚʝʢʪʠʚʥʳʝ ʠʦʥʦʩʬʝʨʥʳʝ ʚʠʭʨʠ 

(TCV), ʥʘʯʘʣʘ ʩʫʙʙʫʨʴ; ʠʟʦʣʠʨʦʚʘʥʥʳʝ ʤʘʛʥʠʪʥʳʝ ʠʤʧʫʣʴʩʳ (MIE), ʠ ʠʨʨʝʛʫʣʷʨʥʳʝ 

ʧʫʣʴʩʘʮʠʠ Ps6. ɼʣʷ ʜʝʪʘʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʰʠʨʦʪʥʦʡ ʩʪʨʫʢʪʫʨʳ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ 

ʛʝʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ dB/dt ʠ ʝʝ ʩʚʷʟʠ ʩ ʛʨʘʥʠʮʘʤʠ ʘʚʨʦʨʘʣʴʥʦʛʦ ʦʚʘʣʘ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ 

ʪʝʭʥʠʢʘ çʤʘʛʥʠʪʥʳʭ ʢʝʦʛʨʘʤʤè. ʕʪʦʪ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʪʦʥʢʫʶ ʩʪʨʫʢʪʫʨʫ 

ʛʝʦʤʘʛʥʠʪʥʳʭ ʚʦʟʤʫʱʝʥʠʡ, ʘ ʠʤʝʥʥʦ ʚʨʝʤʷ ʠ ʰʠʨʦʪʫ ʫʩʠʣʝʥʠʡ dB/dt. ʉʨʝʜʠ ʨʘʟʣʠʯʥʳʭ 

ʪʠʧʦʚ ʠʤʧʫʣʴʩʥʳʭ ʛʝʦʤʘʛʥʠʪʥʳʭ ʚʦʟʤʫʱʝʥʠʡ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤʠ ʜʣʷ ʚʦʟʙʫʞʜʝʥʠʷ 

ɻʀʊ ʦʢʘʟʘʣʠʩʴ ʥʘʯʘʣʘ ʘʚʨʦʨʘʣʴʥʳʭ ʩʫʙʙʫʨʴ (ʘʤʧʣʠʪʫʜʳ ɻʀʊ ʧʦʨʷʜʢʘ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ 

ʘʤʧʝʨ) ʠ ʧʫʣʴʩʘʮʠʠ Ps6 (ɻʀʊ ʧʦʨʷʜʢʘ 20 ɸ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʥʪʝʥʩʠʚʥʳʝ ʣʦʢʘʣʠʟʦʚʘʥʥʳʝ 

ʛʝʦʤʘʛʥʠʪʥʳʝ ʚʦʟʤʫʱʝʥʠʷ ʥʘ ʚʨʝʤʝʥʥʳʭ ʤʘʩʰʪʘʙʘʭ ~5-10 ʤʠʥ ʷʚʣʷʶʪʩʷ ʬʘʢʪʠʯʝʩʢʠʤʠ 

ʠʩʪʦʯʥʠʢʘʤʠ ʚʩʧʣʝʩʢʦʚ ɻʀʊ, ʠ ʠʭ ʤʦʞʥʦ ʢʘʯʝʩʪʚʝʥʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʝʙʝ ʢʘʢ ʛʝʦʤʘʛʥʠʪʥʳʝ 

çʤʦʣʥʠʠè ʚʦ ʚʨʝʤʷ ʤʘʛʥʠʪʦʩʬʝʨʥʳʭ çʛʨʦʟè. ʌʠʟʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ ʙʳʩʪʨʳʭ ʣʦʢʘʣʴʥʳʭ 

ʚʦʟʤʫʱʝʥʠʡ ʠʟʫʯʝʥʳ ʷʚʥʦ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠ ʪʨʝʙʫʶʪ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

 

ʈʠʩʫʥʦʢ 1.4 ð ʇʨʠʤʝʨ çʤʘʛʥʠʪʥʦʡ ʢʝʦʛʨʘʤʤʳè, ʧʦʩʪʨʦʝʥʥʦʡ ʧʦ ʜʘʥʥʳʤ ʧʨʦʬʠʣʷ 

ʤʘʛʥʠʪʥʳʭ ʩʪʘʥʮʠʡ ʚʜʦʣʴ ʛʝʦʤʘʛʥʠʪʥʦʡ ʜʦʣʛʦʪʳ 110 ʛʨʘʜ. ɻʨʘʥʠʮʳ ʚʳʩʳʧʘʥʠʡ 

ʘʚʨʦʨʘʣʴʥʳʭ ʯʘʩʪʠʮ ʧʦʩʪʨʦʝʥʘ ʩ ʧʦʤʦʱʴʶ ʤʦʜʝʣʠ OVATION-prime. 
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ʈʠʩʫʥʦʢ 1.5 ð ɺʩʧʣʝʩʢ ʘʤʧʣʠʪʫʜʳ ɻʀʊ ~60 ɸ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʥʘ ʧʦʜʩʪʘʥʮʠʠ ʃʕʇ 

ʚ ʪʦʪ ʤʦʤʝʥʪ, ʢʦʛʜʘ çʵʧʠʮʝʥʪʨè ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ dB/dt ʧʨʠ ʩʚʦʝʤ ʜʚʠʞʝʥʠʠ ʢ 

ʚʳʩʦʢʠʤ ʰʠʨʦʪʘʤ ʧʨʦʭʦʜʠʣ ʥʘʜ ʧʦʜʩʪʘʥʮʠʝʡ. 

Belakhovsky V. B., Pilipenko V.ɸ., Engebretson M. J., Sakharov Ya.A., Selivanov V. N. 

(2019) Impulsive disturbances of the geomagnetic field as a cause of induced currents of electric 

power lines, Journal of Space Weather and Space Climate, Vol. 9, A18, 

doi: 10.1051/swsc/2019015 

Kozyreva O., Pilipenko V., Krasnoperov R., Baddeley L., Sakharov Ya., Dobrovolsky M. 

(2019) Fine structure of substorm and geomagnetically induced currents, Annals of Geophysics, 

Vol. 62, doi: 10.4401/ag-8198 

1.4. ʇʨʦʛʨʘʤʤʘ ʨʘʟʚʠʪʠʷ ɻʎ ʈɸʅ ʥʘ 2019ð2023 ʛʛ. 

ɺ 2019 ʛ. ʙʳʣʘ ʩʬʦʨʤʠʨʦʚʘʥʘ ʠ ʫʪʚʝʨʞʜʝʥʘ ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʥʘʫʢʠ ʠ ʚʳʩʰʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʈʌ ʇʨʦʛʨʘʤʤʘ ʨʘʟʚʠʪʠʷ ɻʎ ʈɸʅ ʥʘ 2019ð2023 ʛʛ. ʇʨʦʛʨʘʤʤʘ ʦʭʚʘʪʳʚʘʝʪ ʚʩʝ 

ʦʩʥʦʚʥʳʝ ʘʩʧʝʢʪʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ɻʎ ʈɸʅ: 

¶ ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʧʨʦʛʨʘʤʤʘ 

o ʧʣʘʥʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʨʘʤʢʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ʠ ʛʨʘʥʪʦʚ (ʈʌʌʀ, ʈʅʌ) 

o ʧʣʘʥʳ ʚ ʨʘʤʢʘʭ ʌʎʇ (ʌʎʇ ʈʦʩʢʦʩʤʦʩʘ çɻʃʆʅɸʉʉè; ʌʎʇ ʈʦʩʘʪʦʤʘ 

çʆʙʝʩʧʝʯʝʥʠʝ ʷʜʝʨʥʦʡ ʠ ʨʘʜʠʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠè) 

¶ ʈʘʟʚʠʪʠʝ ʥʦʚʦʛʦ ʥʘʫʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ: ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʠ ʧʨʠʢʣʘʜʥʦʡ ʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ 

ʜʣʷ ʦʮʝʥʢʠ ʠ ʩʥʠʞʝʥʠʷ ʨʠʩʢʦʚ ʧʨʠʨʦʜʥʦʛʦ ʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ 
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¶ ʈʘʟʚʠʪʠʝ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

o ʨʘʩʰʠʨʝʥʠʝ ʩʝʪʠ ʤʘʛʥʠʪʥʳʭ ʦʙʩʝʨʚʘʪʦʨʠʡ ʚ ɸʨʢʪʠʯʝʩʢʦʡ ʟʦʥʝ ʈʌ 

o ʨʘʟʚʠʪʠʝ ʛʝʦʤʘʛʥʠʪʥʳʭ ʦʙʩʝʨʚʘʪʦʨʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʌ ʠ ʚ ʙʣʠʞʥʝʤ ʟʘʨʫʙʝʞʴʝ 

o ʢʦʤʧʣʝʢʩʠʨʦʚʘʥʠʝ ʧʫʥʢʪʦʚ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ 

o ʩʦʟʜʘʥʠʝ ʧʦʣʥʦʛʦ ʤʘʛʥʠʪʦʤʝʪʨʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʪʘ ʩʪʘʥʜʘʨʪʘ ʀʅʊɽʈʄɸɻʅɽʊ 

ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

¶ ʉʦʟʜʘʥʠʝ ʥʦʚʦʛʦ ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʦʜʨʘʟʜʝʣʝʥʠʷ: ʃʘʙʦʨʘʪʦʨʠʷ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ 

ɸʨʢʪʠʢʠ 

¶ ʆʙʥʦʚʣʝʥʠʝ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ ʦʨʛʘʥʠʟʘʮʠʠ 

¶ ʇʦʧʫʣʷʨʠʟʘʮʠʷ ʥʘʫʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

¶ ʈʘʟʚʠʪʠʝ ʢʘʜʨʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

¶ ʈʘʟʚʠʪʠʝ ʥʘʫʯʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ 

¶ ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʝʡ 

¶ ʌʠʥʘʥʩʦʚʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʦʛʨʘʤʤʳ 

¶ ɺʢʣʘʜ ʚ ʨʝʘʣʠʟʘʮʠʶ ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʥʘʫʯʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʈʌ 

ʠ ʥʘʮʧʨʦʝʢʪʘ çʅʘʫʢʘè 

1.5. ɿʘʱʠʪʘ ʜʠʩʩʝʨʪʘʮʠʡ 

24 ʘʧʨʝʣʷ ʚ ʀʥʩʪʠʪʫʪʝ ʧʨʠʢʣʘʜʥʦʡ ʤʘʪʝʤʘʪʠʢʠ ʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʥʘʫʢ ʊʦʤʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʩʦʩʪʦʷʣʘʩʴ ʟʘʱʠʪʘ ʜʠʩʩʝʨʪʘʮʠʠ ʤʣʘʜʰʝʛʦ ʥʘʫʯʥʦʛʦ 

ʩʦʪʨʫʜʥʠʢʘ ʣʘʙʦʨʘʪʦʨʠʠ ʛʝʦʠʥʬʦʨʤʘʪʠʢʠ ʠ ʛʝʦʤʘʛʥʠʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ɻʎ ʈɸʅ 

ɼ. ɺ. ʂʫʜʠʥʘ ʥʘ ʪʝʤʫ çʇʦʚʳʰʝʥʠʝ ʙʳʩʪʨʦʜʝʡʩʪʚʠʷ ʣʦʛʠʯʝʩʢʠʭ ʩʭʝʤ ʟʘ ʩʯʝʪ ʚʳʷʚʣʝʥʠʷ 

ʣʦʞʥʳʭ ʧʫʪʝʡ ʠ ʩʠʥʪʝʟʘ ʩʭʝʤ, ʚ ʢʦʪʦʨʳʭ ʟʘʜʝʨʞʢʠ ʢʘʞʜʦʛʦ ʧʫʪʠ ʦʙʥʘʨʫʞʠʤʳè. 

ʈʘʙʦʪʘ ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʩʦʚʤʝʩʪʥʦ ʚ ɻʎ ʈɸʅ ʠ ɻʦʨʥʦ-ɸʣʪʘʡʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ 

ʫʥʠʚʝʨʩʠʪʝʪʝ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʧʨʦʬʝʩʩʦʨʘ ʜ.ʪ.ʥ. ɸ. ʖ. ʄʘʪʨʦʩʦʚʦʡ. ɼʠʩʩʝʨʪʘʮʠʦʥʥʳʡ 

ʩʦʚʝʪ ʧʨʠʥʷʣ ʝʜʠʥʦʛʣʘʩʥʦʝ ʨʝʰʝʥʠʝ ʦ ʧʨʠʩʫʞʜʝʥʠʠ ɼ. ɺ. ʂʫʜʠʥʫ ʩʪʝʧʝʥʠ ʢʘʥʜʠʜʘʪʘ 

ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 05.13.01. ʉʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ, ʫʧʨʘʚʣʝʥʠʝ ʠ ʦʙʨʘʙʦʪʢʘ 

ʠʥʬʦʨʤʘʮʠʠ (ʚ ʦʪʨʘʩʣʷʭ ʠʥʬʦʨʤʘʪʠʢʠ, ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ). 

18 ʜʝʢʘʙʨʷ ʥʘ ʥʘʫʯʥʦʤ ʩʝʤʠʥʘʨʝ ɻʎ ʈɸʅ ʩʦʩʪʦʷʣʩʷ ʜʦʢʣʘʜ (ʧʦ ʤʘʪʝʨʠʘʣʘʤ 

ʜʦʢʪʦʨʩʢʦʡ ʜʠʩʩʝʨʪʘʮʠʠ) ʚ.ʥ.ʩ., ʟʘʚʝʜʫʶʱʝʛʦ ʣʘʙʦʨʘʪʦʨʠʝʡ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, 

ʢ.ʬ.-ʤ.ʥ. ɹ. ɸ. ɼʟʝʙʦʝʚʘ. ʊʝʤʘ ʜʦʢʣʘʜʘ: çʉʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ ʠ ʜʠʩʢʨʝʪʥʳʡ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟ ʚ ʧʨʦʙʣʝʤʝ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʤʝʩʪ ʚʦʟʤʦʞʥʦʛʦ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʠʣʴʥʳʭ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡè. 
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25 ʜʝʢʘʙʨʷ ʥʘ ʥʘʫʯʥʦʤ ʩʝʤʠʥʘʨʝ ɻʎ ʈɸʅ ʩʦʩʪʦʷʣʩʷ ʜʦʢʣʘʜ (ʧʦ ʤʘʪʝʨʠʘʣʘʤ 

ʢʘʥʜʠʜʘʪʩʢʦʡ ʜʠʩʩʝʨʪʘʮʠʠ) ʥ.ʩ. ʖ. ʀ. ʅʠʢʦʣʦʚʦʡ. ʊʝʤʘ ʜʦʢʣʘʜʘ: çɻʀʉ-ʪʝʭʥʦʣʦʛʠʠ ʚ 

ʟʘʜʘʯʝ ʤʥʦʛʦʬʘʢʪʦʨʥʦʡ ʦʮʝʥʢʠ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠè 

26 ʩʝʥʪʷʙʨʷ ʚ ʄʦʩʢʦʚʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʛʝʦʜʝʟʠʠ ʠ ʢʘʨʪʦʛʨʘʬʠʠ 

(ʄʀʀɻɸʠʂ) ʩʦʩʪʦʷʣʘʩʴ ʟʘʱʠʪʘ ʜʠʩʩʝʨʪʘʮʠʠ ʥʘ ʩʦʠʩʢʘʥʠʝ ʩʪʝʧʝʥʠ ʢʘʥʜʠʜʘʪʘ ʪʝʭʥʠʯʝʩʢʠʭ 

ʥʘʫʢ, ʚʳʧʦʣʥʝʥʥʦʡ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʛ.ʥ.ʩ., ʜ.ʪ.ʥ. ɺ. ʀ. ʂʘʬʪʘʥʘ. ɼʠʩʩʝʨʪʘʥʪ: 

ɸ. ʖ. ʄʝʣʴʥʠʢʦʚ, ʪʝʤʘ: çʈʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢʠ ʘʥʘʣʠʟʘ ʜʝʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ 

ʩʝʡʩʤʦʘʢʪʠʚʥʳʭ ʨʝʛʠʦʥʘʭ ʧʦ ʜʘʥʥʳʤ ʩʧʫʪʥʠʢʦʚʳʭ ʚʳʩʦʢʦʪʦʯʥʳʭ ʢʦʦʨʜʠʥʘʪʥʳʭ 

ʦʧʨʝʜʝʣʝʥʠʡè. 

1.6. ɼʦʛʦʚʦʨʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ 

¶ ɼʦʛʦʚʦʨ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʅʀʈ 

ʇʨʝʜʤʝʪ: ʀʟʫʯʝʥʠʝ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʨʘʡʦʥʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʦʜʟʝʤʥʦʡ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʜʣʷ ʦʙʦʩʥʦʚʘʥʠʷ ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʟʘʭʦʨʦʥʝʥʠʷ ʈɸʆ. 

ɿʘʢʘʟʯʠʢ: ʀʥʩʪʠʪʫʪ ʧʨʦʙʣʝʤ ʙʝʟʦʧʘʩʥʦʛʦ ʨʘʟʚʠʪʠʷ ʘʪʦʤʥʦʡ ʵʥʝʨʛʝʪʠʢʠ (ʀɹʈɸʕ) ʈɸʅ 

¶ ɼʦʛʦʚʦʨ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʆʂʈ 

ʇʨʝʜʤʝʪ: ʈʘʟʨʘʙʦʪʢʘ ɸʇʂ ʩʦ ʩʬʝʨʠʯʝʩʢʠʤ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʳʤ ʵʢʨʘʥʦʤ ʜʣʷ 

ʚʠʟʫʘʣʠʟʘʮʠʠ ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ. 

ɿʘʢʘʟʯʠʢ: ɹʣʘʛʦʪʚʦʨʠʪʝʣʴʥʳʡ ʬʦʥʜ çʉʫʚʦʨʦʚè 

¶ ɼʦʛʦʚʦʨ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʅʀʈ 

ʇʨʝʜʤʝʪ: ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʦʨʜʠʥʘʪ ʧʫʥʢʪʘ ʥʘʙʣʶʜʝʥʠʡ, ʘʟʠʤʫʪʘ ʦʨʠʝʥʪʠʨʘ ʠ ʤʘʛʥʠʪʥʦʛʦ 

ʩʢʣʦʥʝʥʠʷ ʥʘ ʧʫʥʢʪʝ ʥʘʙʣʶʜʝʥʠʡ. 

ɿʘʢʘʟʯʠʢ: ɺʦʣʦʛʦʜʩʢʠʡ ʦʧʪʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʡ ʟʘʚʦʜ ʭʦʣʜʠʥʛʘ çʐʚʘʙʝè ɻʂ çʈʦʩʪʝʭè 

1.7. ʕʢʩʧʝʜʠʮʠʠ ʠ ʧʦʣʝʚʳʝ ʨʘʙʦʪʳ 

ɺ 2019 ʛ. ʩʦʪʨʫʜʥʠʢʠ ɻʎ ʈɸʅ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ ʚ ʮʝʣʦʤ ʨʷʜʝ ʵʢʩʧʝʜʠʮʠʡ ʠ ʚʳʝʟʞʘʣʠ 

ʥʘ ʥʘʫʯʥʳʝ ʧʦʣʝʚʳʝ ʨʘʙʦʪʳ. ʉʨʝʜʠ ʧʨʦʯʠʭ ʩʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ: 

¶ ʄʘʛʥʠʪʥʘʷ ʦʙʩʝʨʚʘʪʦʨʠʷ çʄʠʭʥʝʚʦè, ʄʦʩʢʦʚʩʢʘʷ ʦʙʣʘʩʪʴ (ʘʧʨʝʣʴ, ʠʶʣʴ, ʘʚʛʫʩʪ, ʥʦʷʙʨʴ) 

(ɸ. ɸ. ɻʨʫʜʥʝʚ, ɼ. ɺ. ʂʫʜʠʥ, ʄ. ɺ. ʅʠʩʠʣʝʚʠʯ, ɸ. ɸ. ʆʱʝʥʢʦ, ʈ. ɺ. ʉʠʜʦʨʦʚ) 

ʇʨʦʚʝʜʝʥʠʝ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʩʪ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʘʚʠʣʴʦʥʦʚ 

ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʤʘʛʥʠʪʥʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ. ʋʩʪʘʥʦʚʢʘ ʠ ʥʘʣʘʜʢʘ ʤʘʛʥʠʪʦʤʝʪʨʠʯʝʩʢʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. 
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¶ ʄʘʛʥʠʪʥʘʷ ʦʙʩʝʨʚʘʪʦʨʠʷ çʇʣʝʱʝʥʠʮʳè, ɹʝʣʦʨʫʩʩʠʷ (ʤʘʡ) (ɸ. ɸ. ʉʦʣʦʚʴʸʚ, 

ɹ. ɸ. ɼʟʝʙʦʝʚ) ʆʟʥʘʢʦʤʣʝʥʠʝ ʩ ʨʘʙʦʪʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ, ʨʝʢʦʛʥʦʩʮʠʨʦʚʢʘ ʝʸ ʪʝʨʨʠʪʦʨʠʠ ʠ 

ʦʙʩʫʞʜʝʥʠʝ ʥʘʧʨʘʚʣʝʥʠʡ ʝʸ ʨʘʟʚʠʪʠʷ. 

¶ ʄʘʛʥʠʪʥʘʷ ʦʙʩʝʨʚʘʪʦʨʠʷ çɻʶʣʘʛʘʨʘʢè, ɸʨʤʝʥʠʷ (ʠʶʥʴ, ʥʦʷʙʨʴ) (ɸ. ɸ. ʉʦʣʦʚʴʸʚ, 

ʈ. ʀ. ʂʨʘʩʥʦʧʝʨʦʚ) ʋʩʪʘʥʦʚʢʘ ʠ ʥʘʣʘʜʢʘ ʤʘʛʥʠʪʦʤʝʪʨʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʧʝʨʝʜʘʯʠ 

ʜʘʥʥʳʭ ʚ ɻʎ ʈɸʅ. ʆʙʫʯʝʥʠʝ ʧʝʨʩʦʥʘʣʘ ʧʨʦʚʝʜʝʥʠʶ ʤʘʛʥʠʪʥʳʭ ʥʘʙʣʶʜʝʥʠʡ. 

¶ ʇʦʣʠʛʦʥ ɺʆʄɿ, ɺʦʣʦʛʜʘ (ʠʶʥʴ) (ʈ. ʀ. ʂʨʘʩʥʦʧʝʨʦʚ, ʄ. ɺ. ʅʠʩʠʣʝʚʠʯ, ɸ. ʅ. ʆʙʨʘʟʮʦʚ, 

ʈ. ɺ. ʉʠʜʦʨʦʚ) ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʦʨʜʠʥʘʪ ʧʫʥʢʪʘ ʥʘʙʣʶʜʝʥʠʡ, ʘʟʠʤʫʪʘ ʦʨʠʝʥʪʠʨʘ ʠ 

ʤʘʛʥʠʪʥʦʛʦ ʩʢʣʦʥʝʥʠʷ ʥʘ ʧʫʥʢʪʝ ʥʘʙʣʶʜʝʥʠʡ. 

¶ ɾʝʣʝʟʥʦʛʦʨʩʢ, ʂʨʘʩʥʦʷʨʩʢʠʡ ʢʨʘʡ (ʠʶʥʴïʠʶʣʴ) (ɹ. ɸ. ɼʟʝʙʦʝʚ, ʀ. ɺ. ʃʦʩʝʚ, 

ɸ. ʀ. ʄʘʥʝʚʠʯ) ʕʢʩʧʝʜʠʮʠʷ ʥʘ ʞʝʣʝʟʥʦʛʦʨʩʢʠʡ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʡ ʧʦʣʠʛʦʥ ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʡ. 

¶ ʄʘʛʥʠʪʥʘʷ ʦʙʩʝʨʚʘʪʦʨʠʷ çʂʣʠʤʦʚʩʢʘʷè, ɸʨʭʘʥʛʝʣʴʩʢʘʷ ʦʙʣ. (ʠʶʣʴ, ʦʢʪʷʙʨʴ) 

(ɽ. ɺ. ɺʘʚʠʣʠʥ, ɸ. ɸ. ɻʨʫʜʥʝʚ, ʈ. ʀ. ʂʨʘʩʥʦʧʝʨʦʚ, ɼ. ɺ. ʂʫʜʠʥ, ɸ. ʀ. ʄʘʥʝʚʠʯ, 

ɸ. ɸ. ʉʦʣʦʚʴʸʚ) ʇʨʦʚʝʜʝʥʠʝ ʧʦʣʝʚʳʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʨʘʙʦʪ. ʋʩʪʘʥʦʚʢʘ ɻʅʉʉ-ʧʫʥʢʪʘ. 

¶ ʂʝʨʯʝʥʩʢʠʡ ʧ-ʦʚ, ʂʨʳʤ (ʘʚʛʫʩʪ) (ʉ. ʄ. ʄʝʨʢʫʣʦʚ, ɸ. ɸ. ʆʜʠʥʮʦʚʘ, ʆ. ɺ. ʇʠʣʠʧʝʥʢʦ, 

ʖ. ɺ. ʈʦʩʪʦʚʮʝʚʘ, ɽ. ɺ. ʌʠʣʠʥʘ) ɻʝʦʣʦʛʠʯʝʩʢʘʷ ʵʢʩʧʝʜʠʮʠʷ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʧʨʦʮʝʩʩʦʚ 

ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ɺʦʩʪʦʯʥʦʛʦ ʠ ʎʝʥʪʨʘʣʴʥʦʛʦ ʇʘʨʘʪʝʪʠʩʘ. 

1.8. ʇʦʧʫʣʷʨʠʟʘʮʠʷ ʥʘʫʢʠ 

ɺ 2019 ʛ. ɻʎ ʈɸʅ ʚʝʣ ʘʢʪʠʚʥʫʶ ʨʘʙʦʪʫ ʚ ʩʬʝʨʝ ʧʦʧʫʣʷʨʠʟʘʮʠʠ ʠ ʰʠʨʦʢʦʛʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʥʘʫʯʥʦʛʦ ʟʥʘʥʠʷ. 

11 ʦʢʪʷʙʨʷ ɻʝʦʬʠʟʠʯʝʩʢʠʡ ʮʝʥʪʨ ʈɸʅ ʩʪʘʣ ʦʜʥʦʡ ʠʟ ʧʣʦʱʘʜʦʢ ʤʝʨʦʧʨʠʷʪʠʷ çɼʥʠ 

ʙʝʟ ʪʫʨʥʠʢʝʪʦʚè, ʦʨʛʘʥʠʟʦʚʘʥʥʦʛʦ ʈʦʩʩʠʡʩʢʠʤ ʥʘʫʯʥʳʤ ʬʦʥʜʦʤ ʚ ʨʘʤʢʘʭ ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ 

ʌʝʩʪʠʚʘʣʷ ʥʘʫʢʠ 2019 NAUKA 0+. ʉʦʪʨʫʜʥʠʢʠ ɻʎ ʈɸʅ ʚʳʩʪʫʧʠʣʠ ʩ ʥʘʫʯʥʦ-ʧʦʧʫʣʷʨʥʳʤʠ 

ʜʦʢʣʘʜʘʤʠ: çɻʣʫʙʠʥʥʦʝ ʩʪʨʦʝʥʠʝ ʠ ʣʠʪʦʩʬʝʨʘ ɿʝʤʣʠè (ɸ. ɸ. ʆʜʠʥʮʦʚʘ), çʉʦʣʥʝʯʥʘʷ 

ʩʠʩʪʝʤʘè (ʆ. ʆ. ʉʘʤʦʭʠʥʘ) ʠ çʄʘʛʥʠʪʥʦʝ ʧʦʣʝ ɿʝʤʣʠè (ʈ. ʀ. ʂʨʘʩʥʦʧʝʨʦʚ) 

19 ʦʢʪʷʙʨʷ ʚ ʨʘʤʢʘʭ ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ ʌʝʩʪʠʚʘʣʷ ʥʘʫʢʠ 2019 NAUKA 0+ ʚʝʜʫʱʠʡ 

ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʣʘʙʦʨʘʪʦʨʠʠ ʛʝʦʠʥʬʦʨʤʘʪʠʢʠ ʠ ʛʝʦʤʘʛʥʠʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ɻʎ ʈɸʅ 

ʜ.ʬ.-ʤ.ʥ. ʉ. ɸ. ʃʝʙʝʜʝʚ ʚʳʩʪʫʧʠʣ ʚ ʄʘʡʢʦʧʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ 

ʫʥʠʚʝʨʩʠʪʝ ʩ ʥʘʫʯʥʦ-ʧʦʧʫʣʷʨʥʦʡ ʣʝʢʮʠʝʡ çɼʠʩʪʘʥʮʠʦʥʥʦʝ ʟʦʥʜʠʨʦʚʘʥʠʝ ɿʝʤʣʠ ð ʚʟʛʣʷʜ 

ʠʟ ʢʦʩʤʦʩʘè. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ɻʎ ʈɸʅ ʘʢʘʜʝʤʠʢ ɸ. ɼ. ɻʚʠʰʠʘʥʠ ʚʳʩʪʫʧʠʣ ʩ 

ʧʨʠʛʣʘʰʝʥʥʳʤʠ ʧʣʝʥʘʨʥʳʤʠ ʜʦʢʣʘʜʘʤʠ ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʨʦʩʩʠʡʩʢʠʭ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʷʭ. ɺ ʯʘʩʪʥʦʩʪʠ, ʥʘ ʄʝʞʜʫʥʘʨʦʜʥʦʤ ʂʦʩʳʛʠʥʩʢʦʤ ʬʦʨʫʤʝ. 
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2. ʈʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʦʚ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ ʜʣʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʛʨʦʟ ʦʪ 

ʦʙʲʝʢʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʪʦʤʥʦʡ ʵʥʝʨʛʠʠ 

ʅʦʤʝʨ ʨʝʛʠʩʪʨʘʮʠʠ ʚ ʀʉ ʌɸʅʆ: 0145-2019-0001 

ʅʦʤʝʨ ʛʦʩʨʝʛʠʩʪʨʘʮʠʠ: ɸɸɸɸ-ɸ19-119032090069-8 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʜ.ʪ.ʥ. ɺ. ʅ. ʊʘʪʘʨʠʥʦʚ 

ʆʪʚʝʪʩʪʚʝʥʥʳʝ ʠʩʧʦʣʥʠʪʝʣʠ: ʜ.ʪ.ʥ. ɺ. ʅ. ʄʦʨʦʟʦʚ,  ʜ.ʪ.ʥ. ɺ. ʀ. ʂʘʬʪʘʥ, ʜ.ʬ.-ʠ.ʥ. 

ʀ. ʖ. ʂʦʣʝʩʥʠʢʦʚ, ʥ.ʩ. ɸ. ʀ. ʄʘʥʝʚʠʯ 

ɺ ʩʚʷʟʠ ʩ ʨʘʟʚʠʪʠʝʤ ʥʘʟʝʤʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʛʣʦʙʘʣʴʥʳʭ ʥʘʚʠʛʘʮʠʦʥʥʳʭ 

ʩʧʫʪʥʠʢʦʚʳʭ ʩʠʩʪʝʤ (ɻʅʉʉ) ʥʘʯʘʣ ʠʥʪʝʥʩʠʚʥʦ ʧʨʠʤʝʥʷʪʴʩʷ ʥʦʚʳʡ ʤʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ 

ʢʦʦʨʜʠʥʘʪ ʩ ʦʧʦʨʦʡ ʪʦʣʴʢʦ ʥʘ ʩʦʟʚʝʟʜʠʝ ʩʧʫʪʥʠʢʦʚ. ʄʝʪʦʜ ʠʤʝʥʫʝʪʩʷ Point Precise 

Positioning ʠ ʥʝ ʠʤʝʝʪ ʦʬʠʮʠʘʣʴʥʳʭ ʨʫʩʩʢʦʷʟʳʯʥʳʭ ʥʘʟʚʘʥʠʷ ʠ ʘʙʙʨʝʚʠʘʪʫʨʳ, ʧʦʵʪʦʤʫ ʦʥ 

ʚ ʦʙʱʝʤ ʦʪʝʯʝʩʪʚʝʥʥʦʤ ʦʙʠʭʦʜʝ ʠʤʝʥʫʝʪʩʷ ʢʘʢ ʤʝʪʦʜ ʈʈʈ. ʄʝʪʦʜ ʨʘʟʨʘʙʦʪʘʥ ʢʦʤʧʘʥʠʝʡ 

NovAtel (ʂʘʥʘʜʘ) ʚ 2005 ʛ. ʢʘʢ ʘʣʴʪʝʨʥʘʪʠʚʥʳʡ ʤʝʪʦʜ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʢʦʦʨʜʠʥʘʪ ʚ ʩʠʩʪʝʤʝ 

WGS-84. ʄʝʪʦʜ ʥʝ ʪʨʝʙʫʝʪ ʦʪ ʠʩʧʦʣʥʠʪʝʣʷ ʥʘʣʠʯʠʷ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ (ʦʧʦʨʥʦʛʦ ʧʨʠʝʤʥʠʢʘ) 

ʠ/ʠʣʠ ʩʠʛʥʘʣʘ ʩʦ ʩʧʫʪʥʠʢʦʚ ʩʠʩʪʝʤ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʢʦʨʨʝʢʮʠʠ. ʆʥ ʦʩʥʦʚʘʥ ʥʘ 

ʚʳʯʠʩʣʝʥʠʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʢʦʦʨʜʠʥʘʪ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʧʫʪʥʠʢʦʚʦʡ ʢʦʨʨʝʢʪʠʨʫʶʱʝʡ 

ʠʥʬʦʨʤʘʮʠʠ, ʩʦʜʝʨʞʘʱʝʡ ʧʦʧʨʘʚʢʠ ʢ ʵʬʝʤʝʨʠʜʘʤ ʠ ʚʨʝʤʝʥʠ ʙʦʨʪʦʚʳʭ ʯʘʩʦʚ 

ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʩʧʫʪʥʠʢʦʚ. ʄʝʪʦʜ PPP ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʤʝʪʦʜʘ ʩʧʫʪʥʠʢʦʚʳʭ 

ʦʧʨʝʜʝʣʝʥʠʡ ʪʝʤ, ʯʪʦ ʧʦʧʨʘʚʢʠ ʚʥʦʩʷʪʩʷ ʚ ʧʘʨʘʤʝʪʨʳ ʦʨʙʠʪ ʠ ʯʘʩʦʚ, ʘ ʥʝ ʚ ʠʟʤʝʨʝʥʠʷ ʬʘʟ 

ʥʝʩʫʱʠʭ ʨʘʜʠʦʩʠʛʥʘʣʦʚ ʩʧʫʪʥʠʢʦʚ ɻʅʉʉ.  

ʇʨʝʠʤʫʱʝʩʪʚʘ ʤʝʪʦʜʘ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: 

¶ ʜʦʩʪʫʧʝʥ ʧʨʠ ʨʘʙʦʪʝ ʦʜʥʠʤ ɻʅʉʉ-ʧʨʠʝʤʥʠʢʦʤ, ʙʝʟ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ ʚ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʧʦʣʴʟʦʚʘʪʝʣʷ; 

¶ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʴʰʫʶ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ, ʯʝʤ ʦʪʥʦʩʠʪʝʣʴʥʳʝ 

ʤʝʪʦʜʳ ʢʦʨʨʝʢʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ; 

¶ ʫʤʝʥʴʰʘʝʪ ʩʪʦʠʤʦʩʪʴ ʠ ʫʧʨʦʱʘʝʪ ʦʧʝʨʘʪʠʚʥʫʶ ʣʦʛʠʩʪʠʢʫ ʧʦʣʝʚʳʭ ʨʘʙʦʪ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʚʟʘʠʤʥʳʭ ʧʦʣʦʞʝʥʠʡ 

ʩʨʝʜʩʪʚʘʤʠ ɻʅʉʉ ʦʪʣʠʯʘʶʪʩʷ ʨʘʟʥʦʩʪʥʳʝ ʤʝʪʦʜʳ. ʆʥʠ ʦʙʣʘʜʘʶʪ ʩʚʦʡʩʪʚʘʤʠ ʢʦʤʧʝʥʩʘʮʠʠ 

ʦʜʥʦʩʪʦʨʦʥʥʝ ʜʝʡʩʪʚʫʶʱʠʭ ʦʰʠʙʦʢ, ʪʘʢʠʭ, ʢʘʢ ʦʰʠʙʢʠ ʯʘʩʦʚ, ʠʦʥʦʩʬʝʨʥʳʝ ʠ 

ʪʨʦʧʦʩʬʝʨʥʳʝ ʚʣʠʷʥʠʷ. ʄʝʪʦʜ ʈʈʈ ʠʤʝʝʪ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʫʶ ʪʦʯʥʦʩʪʴ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʫʩʣʦʚʠʷʭ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʩʨʝʜʥʠʭ ʢʚʘʜʨʘʪʠʯʝʩʢʠʭ ʦʰʠʙʦʢ ʧʦʨʷʜʢʘ ʩʘʥʪʠʤʝʪʨʦʚ 

ʥʝʦʙʭʦʜʠʤʦ ʚ ʦʙʨʘʙʦʪʢʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʦʯʥʳʝ ʵʬʝʤʝʨʠʜʳ ʩʧʫʪʥʠʢʦʚ ɻʅʉʉ, ʪʦʯʥʳʝ 

ʧʦʧʨʘʚʢʠ ʯʘʩʦʚ, ʪʦʯʥʳʝ ʤʦʜʝʣʠ ʠʦʥʦʩʬʝʨʳ ʠ ʪʨʦʧʦʩʬʝʨʳ, ʧʘʨʘʤʝʪʨʳ ʘʥʪʝʥʥ ʩʧʫʪʥʠʢʘ ʠ 
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ʧʨʠʝʤʥʠʢʘ. ʇʨʠ ʚʳʯʠʩʣʝʥʠʠ ʢʦʨʨʝʢʪʠʨʫʶʱʠʭ ʧʦʧʨʘʚʦʢ ʥʝ ʧʨʦʠʩʭʦʜʠʪ ʠʭ ʚʟʘʠʤʥʦʡ 

ʢʦʤʧʝʥʩʘʮʠʠ ʠ ʠʭ ʦʰʠʙʦʯʥʦʩʪʴ ʩʫʤʤʠʨʫʝʪʩʷ ʚ ʠʪʦʛʦʚʳʭ ʟʥʘʯʝʥʠʷʭ ʢʦʦʨʜʠʥʘʪ ʪʦʯʢʠ. 

ʇʨʦʮʝʩʩ ʦʙʨʘʙʦʪʢʠ ʷʚʣʷʝʪʩʷ ʠʪʝʨʘʮʠʦʥʥʳʤ, ʨʝʢʫʨʩʠʚʥʳʤ, ʯʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʚʳʰʘʪʴ 

ʫʨʦʚʝʥʴ ʪʦʯʥʦʩʪʠ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʵʧʦʭ ʨʝʛʠʩʪʨʘʮʠʠ ʩʧʫʪʥʠʢʦʚʦʛʦ 

ʨʘʜʠʦʩʠʛʥʘʣʘ. ʉʝʛʦʜʥʷ ʨʝʘʣʠʟʫʶʪʩʷ ʚʦʟʤʦʞʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ʤʝʪʦʜʦʤ ʈʈʈ ʚ 

ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʪʦʯʥʦʡ ʥʘʚʠʛʘʮʠʠ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʝʨʝʜ ʥʘʯʘʣʦʤ 

ʜʚʠʞʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʥʘʢʦʧʣʝʥʠʝ ʠʟʤʝʨʝʥʠʡ ʥʘ ʥʘʯʘʣʴʥʦʤ ʧʫʥʢʪʝ ʚ ʪʝʯʝʥʠʝ 

ʥʝʩʢʦʣʴʢʠʭ ʯʘʩʦʚ. ʇʨʠ ʵʪʦʤ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʩʧʨʦʩʪʨʘʥʷʝʤʳʝ ʧʦ ʀʥʪʝʨʥʝʪ ʩʚʝʨʭʙʳʩʪʨʳʝ 

ʵʬʝʤʝʨʠʜʳ ʩʧʫʪʥʠʢʦʚ ʠ ʜʨʫʛʠʝ ʧʨʦʜʫʢʪʳ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʩʣʫʞʙʳ ɻʅʉʉ (International 

GNSS Service). 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʥʘʜʝʞʥʳʭ ʟʥʘʯʝʥʠʡ ʢʦʦʨʜʠʥʘʪ ʪʨʝʙʫʝʪʩʷ ʧʦʣʫʯʝʥʠʝ ʩʭʦʜʠʤʦʩʪʠ 

ʠʪʝʨʘʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. ɿʘʜʘʯʫ ʨʝʰʘʝʪʩʷ ʧʫʪʝʤ ʩʨʘʚʥʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ʈʈʈ ʩ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ ʚʝʢʪʦʨʘʤʠ ʙʘʟʦʚʳʭ ʣʠʥʠʡ, ʧʦʣʫʯʝʥʥʳʤʠ ʧʦ ʤʝʪʦʜʫ ʬʘʟʦʚʳʭ ʨʘʟʥʦʩʪʝʡ 

ʥʘ ʜʚʫʭ ʩʦʩʝʜʥʠʭ ʧʫʥʢʪʘʭ ʥʘʙʣʶʜʝʥʠʡ. ɼʣʷ ʵʪʦʡ ʮʝʣʠ ʙʳʣʘ ʩʬʦʨʤʠʨʦʚʘʥʘ ʩʧʝʮʠʘʣʴʥʘʷ 

ʣʦʢʘʣʴʥʘʷ ʩʝʪʴ, ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʚ ʩʝʡʩʤʦʘʢʪʠʚʥʦʤ ʨʘʡʦʥʝ (ʨʠʩ. 2.1).   

 

ʈʠʩʫʥʦʢ 2.1 ï ʉʭʝʤʘ ɻʅʉʉ-ʩʝʪʠ ʚ ʨʘʡʦʥʝ ʇʘʨʢʬʠʣʜ (ʉʐɸ) 

ʆʧʨʝʜʝʣʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ʧʫʥʢʪʦʚ ʥʘ ʫʢʘʟʘʥʥʳʝ ʜʘʪʳ ʤʝʪʦʜʦʤ ʈʈʈ ʙʳʣʠ 

ʦʩʫʱʝʩʪʚʣʝʥʳ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʛʨʫʧʧʦʡ ɻʝʦʜʝʟʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʝʡ ʅʝʚʘʜʳ (Nevada 

Geodetic Laboratory) [http://geodesy.unr.edu/NGLStationPages/RapidStationList] ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ (ʇʆ) GIPSY/OASIS-II V er. 6.1.1. ɿʥʘʯʝʥʠʷ 

ʛʝʦʮʝʥʪʨʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪ ʧʫʥʢʪʦʚ (XP, YP, ZP) ʠ ʠʭ ʩʨʝʜʥʠʝ ʢʚʘʜʨʘʪʠʯʝʩʢʠʝ ʦʰʠʙʢʠ 

(ʉʂʆ) ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʦʚʪʦʨʷʝʤʦʩʪʠ  ʚ ʩʠʩʪʝʤʝ IGS08 ʥʘ ʢʘʞʜʫʶ ʵʧʦʭʫ ʥʘʙʣʶʜʝʥʠʡ ʙʳʣʠ 

ʧʦʣʫʯʝʥʳ ʠʟ ʘʨʭʠʚʘ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ ʢʦʦʨʜʠʥʘʪ ʧʫʥʢʪʦʚ ʜʘʥʥʦʡ  ʩʝʪʠ  ʥʘ ʟʘʜʘʥʥʳʡ ʧʝʨʠʦʜ 

ʚʨʝʤʝʥʠ ʩ 01 ʷʥʚʘʨʷ 2002 ʛ (DOY 001 2002) ʧʦ 27 ʜʝʢʘʙʨʷ 2006 ʛ (DOY 361 2006), ʩ 

ʠʥʪʝʨʚʘʣʦʤ 5 ʩʫʪʦʢ. 
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ʇʨʠ ʘʥʘʣʠʟʝ ʪʦʯʥʦʩʪʠ ʜʣʷ ʢʘʞʜʦʡ ʙʘʟʦʚʦʡ ʣʠʥʠʠ ʩʝʪʠ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʦ 364 

ʧʨʠʨʘʱʝʥʠʷ ʢʦʦʨʜʠʥʘʪ, ʧʦʣʫʯʝʥʥʳʭ ʧʦ ʚʪʦʨʳʤ ʨʘʟʥʦʩʪʷʤ ʬʘʟ ʜʚʫʭʯʘʩʪʦʪʥʳʭ ʠʟʤʝʨʝʥʠʡ ʠ 

ʠʭ ʘʥʘʣʦʛʠ ï 364 ʚʳʯʠʩʣʝʥʥʳʭ ʨʘʟʥʦʩʪʠ ʢʦʦʨʜʠʥʘʪ ʈʈʈ ʦʧʨʝʜʝʣʝʥʠʡ ɻʝʦʜʝʟʠʯʝʩʢʦʡ 

ʣʘʙʦʨʘʪʦʨʠʠ ʅʝʚʘʜʳ. ʇʦʣʥʳʡ ʦʙʲʝʤ ʚʳʙʦʨʢʠ ʩʦʩʪʘʚʠʣ 10920 ʨʘʟʥʦʩʪʝʡ ʜʚʘʞʜʳ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʨʠʨʘʱʝʥʠʡ ʢʦʦʨʜʠʥʘʪ. ʈʘʟʥʦʩʪʠ ʙʳʣʠ ʧʨʝʦʙʨʘʟʦʚʘʥʳ ʚ ʝʜʠʥʫʶ ʜʣʷ ʚʩʝʡ 

ʩʝʪʠ ʣʦʢʘʣʴʥʫʶ ʪʦʧʦʮʝʥʪʨʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ ʩ ʥʘʯʘʣʦʤ ʚ ʮʝʥʪʨʝ ʩʝʪʠ. 

ʆʮʝʥʢʘ ʪʦʯʥʦʩʪʠ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʩ ʫʯʝʪʦʤ ʚʝʩʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʧʦ ʘʧʨʠʦʨʥʳʤ ʉʂʆ 

ʪʨʝʭ ʠʟʤʝʨʝʥʠʡ (ʜʚʝ ʢʦʦʨʜʠʥʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʤʝʪʦʜʦʤ ʈʈʈ, ʠ ʧʨʠʨʘʱʝʥʠʝ, ʧʦʣʫʯʝʥʥʦʝ 

ʦʪʥʦʩʠʪʝʣʴʥʳʤ ʤʝʪʦʜʦʤ). ɺʳʯʠʩʣʷʣʠʩʴ ʚʝʩʘ ʠʟʤʝʨʝʥʠʡ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʨʘʟʥʦʩʪʠ Pi= 

1/mi
2. ʆʰʠʙʢʠ ʝʜʠʥʠʮʳ ʚʝʩʘ ɛ=([Pȹȹ2]/3n)1/2. ɸʧʦʩʪʝʨʠʦʨʥʳʝ ʉʂʆ ʢʘʞʜʦʛʦ i-ʛʦ ʠʟʤʝʨʝʥʠʷ 

mi=ɛ/Pi
1/2. ʊʘʢʠʝ ʦʮʝʥʢʠ ʜʝʣʘʣʠʩʴ ʜʣʷ ʢʘʞʜʦʡ ʙʘʟʦʚʦʡ ʣʠʥʠʠ, ʠ ʚ ʠʪʦʛʝ ʧʦʣʫʯʘʣʠ ʠʭ 

ʦʙʦʙʱʝʥʥʳʝ ʦʮʝʥʢʠ ʜʣʷ ʚʩʝʡ ʚʳʙʦʨʢʠ (ʪʘʙʣ. 2.1). 

ʊʘʙʣʠʮʘ 2.1. ï ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʦʮʝʥʦʢ ʪʦʯʥʦʩʪʠ ʈʈʈ ʠ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʦʧʨʝʜʝʣʝʥʠʡ 

ʉʂʆ 
ʂʦʦʨʜʠʥʘʪʳ ʈʈʈ, ʤʤ 

ʈʘʟʥʦʩʪʠ ʢʦʦʨʜʠʥʘʪ 

ʈʈʈ, ʤʤ 

ʇʨʠʨʘʱʝʥʠʷ 

ʢʦʦʨʜʠʥʘʪ ʦʪʥʦʩʠʪ. 

ʤʝʪʦʜ, ʤʤ 

North,East Up North, East Up North, East Up 

ɸʧʦʩʪʝʨʠʦʨʥʳʝ ʉʂʆ 1.5 1.9 2.3 2.8 4.7 6.0 

ʇʨʠ ʥʠʯʪʦʞʥʦʤ ʚʢʣʘʜʝ 

ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʤʝʪʦʜʘ 
1.8 2.3 2.8 3.4 ï ï 

ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʪʦʯʥʦʩʪʠ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʤʝʪʦʜ ʈʈʈ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ 

ʚʳʩʦʢʠʝ ʪʦʯʥʦʩʪʠ, ʙʣʠʟʢʠʝ ʢ ʨʘʟʥʦʩʪʥʦʤʫ ʤʝʪʦʜʫ. ʄʦʞʥʦ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʝʛʦ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʤ 

ʧʦʣʠʛʦʥʝ ʚ ʧʨʝʜʝʣʘʭ ʅʠʞʥʝʢʘʥʩʢʦʛʦ ʤʘʩʩʠʚʘ, ʢʘʢ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʪʦʯʥʳʡ.  

ʇʨʠ ʚʳʙʦʨʝ ʤʝʩʪ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʆʀɸʕ ʥʝʦʙʭʦʜʠʤʘ ʦʮʝʥʢʘ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʠ 

ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ. ʈʘʟʣʦʤʥʘʷ ʪʝʢʪʦʥʠʢʘ, ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʥʘʧʨʷʞʝʥʠʷ ʠ ʩʝʡʩʤʠʯʥʦʩʪʴ 

ʨʘʡʦʥʘ ʷʚʣʷʶʪʩʷ ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʢʦʪʦʨʳʝ ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʫʩʪʦʡʯʠʚʦʩʪʴ 

ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ ʥʘ ʨʘʟʥʳʭ ʤʘʩʰʪʘʙʥʳʭ ʫʨʦʚʥʷʭ. ʈʘʥʝʝ ʚ 2016ï2018 ʛʛ. ʙʳʣʘ 

ʨʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʦʣʦʛʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʅɼʉ ʚ ʨʘʡʦʥʘʭ ʵʧʠʮʝʥʪʨʘʣʴʥʳʭ 

ʟʦʥ ʥʝʛʣʫʙʦʢʠʭ (H ͯ  10ï20 ʢʤ) ʢʦʨʦʚʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ M > 6 . 

ɺ 2019 ʛ. ʵʪʘʧʝ ʙʳʣʦ ʧʨʦʜʦʣʞʝʥʦ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʘʥʘʣʠʟ ʧʦʣʝʡ ʅɼʉ 

ʵʧʠʮʝʥʪʨʘʣʴʥʳʭ ʟʦʥ ʢʦʨʦʚʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ ʙʳʣʦ ʩʤʦʜʝʣʠʨʦʚʘʥʳ ʧʦʣʷ 

ʥʘʧʨʷʞʝʥʠʡ ʚ ʟʦʥʝ ʩʠʣʴʥʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʚ ʀʨʘʥʝ ʠ ʧʨʦʚʝʜʝʥʦ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʩ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʅɼʉ ʵʧʠʮʝʥʪʨʘʣʴʥʦʡ ʟʦʥʳ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʚ ʀʥʜʠʠ. 
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22 ʠʶʥʷ 2002 ʛʦʜʘ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʝ ʀʨʘʥʘ ʚ ʦʙʣʘʩʪʠ Qazvin ʧʨʦʠʟʦʰʣʦ ʩʠʣʴʥʦʝ 

ʟʝʤʣʝʪʨʷʩʝʥʠʝ ʩ Mw 6.4, ʢʦʪʦʨʦʝ ʚ ʣʠʪʝʨʘʪʫʨʝ ʧʦʣʫʯʠʣʦ ʥʘʟʚʘʥʠʝ çʏʘʥʛʫʨʩʢʦʝ 

ʟʝʤʣʝʪʨʷʩʝʥʠʝè ʠʣʠ ʟʝʤʣʝʪʨʷʩʝʥʠʝ ɸʚʘʞ («Changureh earthquakeè ʠʣʠ çAvaj earthquake» 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʕʧʠʮʝʥʪʨ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʨʘʩʧʦʣʦʞʝʥ ʚ ʤʘʣʦʥʘʩʝʣʝʥʥʦʤ ʨʘʡʦʥʝ ʤʝʞʜʫ 

ʛʦʨʦʜʘʤʠ ɹʠʞʘʨ ʠ ɸʚʘʞ (çBijarè ʠ çAvajè) ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ 35.572ÁN, 49.085°E. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʧʦʛʠʙʣʦ 261 ʯʝʣʦʚʝʢ, 1500 ʧʦʣʫʯʠʣʠ ʨʘʥʝʥʠʷ, ʙʦʣʝʝ 50000 ʣʠʰʠʣʠʩʴ ʞʠʣʴʷ. 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʪʦʣʯʢʘ ʚ ʵʧʠʮʝʥʪʨʝ ʧʨʝʚʳʰʘʣʘ 8 ʙʘʣʣʦʚ ʧʦ ʰʢʘʣʝ ʈʠʭʪʝʨʘ (ʨʠʩ. 2.2). 

 

ʈʠʩʫʥʦʢ 2.2 ï ʉʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʘʷ ʩʭʝʤʘ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʘʡʦʥʘ, ʩʦʩʪʘʚʣʝʥʥʘʷ 

ʧʦ ʤʘʪʝʨʠʘʣʘʤ [18, 21]: 1 ï ʵʧʠʮʝʥʪʨ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ɸʚʘʞ 22.06.2002 M 6.4; 2 ï 

ʵʧʠʮʝʥʪʨʳ ʩʠʣʴʥʳʭ ʠʩʪʦʨʠʯʝʩʢʠʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ; 3 ï ʵʧʠʮʝʥʪʨʳ ʘʬʪʝʨʰʦʢʦʚ ʥʘ 

ʧʝʨʠʦʜ 22.06.2002ï07.11.2002; 4 ï ʢʨʫʧʥʳʝ ʛʦʨʦʜʘ ʀʨʘʥʘ; 5 ï ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʨʘʟʣʦʤʳ; 

6 ï ʦʙʣʘʩʪʴ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʅɼʉ 
 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʢʘʨʪʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘʧʨʷʞʝʥʠʡ „,  

„ , † , „ Ⱦ„  ʠ Ў„ ʚ ʵʧʠʮʝʥʪʨʘʣʴʥʦʡ ʟʦʥʝ ʧʣʦʱʘʜʴʶ  ͯ104 ʢʤ2 (ʨʠʩ. 2.3ï2.5), ʢʦʪʦʨʳʝ 

ʷʚʣʷʶʪʩʷ ʧʨʝʜʤʝʪʦʤ ʜʘʣʴʥʝʡʰʝʛʦ ʘʥʘʣʠʟʘ. 

ʅʘ ʨʠʩ. 2.3 ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʘʨʪʘ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʘʧʨʷʞʝʥʠʡ ʜʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ. 

ʄʦʞʥʦ ʚʠʜʝʪʴ, ʯʪʦ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʨʘʡʦʥʘ, ʚ ʦʢʦʥʯʘʥʠʷʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʨʘʟʣʦʤʦʚ 

ʚʳʜʝʣʷʶʪʩʷ ʪʨʠ ʘʥʦʤʘʣʴʥʳʝ ʟʦʥʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʠʭ ʟʥʘʯʝʥʠʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʥʘʧʨʷʞʝʥʠʡ. ʕʪʠʤ ʞʝ ʟʦʥʘʤ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʠ ʤʘʢʩʠʤʘʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʩʞʘʪʠʷ „  

(ʨʠʩ. 2.4), ʪ.ʝ. ʜʦʤʠʥʠʨʫʶʱʠʝ ʥʘʧʨʷʞʝʥʠʷ ʩʞʘʪʠʷ, ʚʥʦʩʷʪ ʦʩʥʦʚʥʦʡ ʚʢʣʘʜ ʚ ʢʦʥʮʝʥʪʨʘʮʠʶ 

ʫʧʨʫʛʦʡ ʵʥʝʨʛʠʠ ʚ ʣʦʢʘʣʴʥʳʭ ʟʦʥʘʭ, ʚʳʟʚʘʥʥʦʡ ʚʥʝʰʥʝʤ ʧʦʣʝʤ ʪʝʢʪʦʥʠʯʝʩʢʠʭ 

ʥʘʧʨʷʞʝʥʠʡ.  
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ʈʠʩʫʥʦʢ 2.3 ï ʂʘʨʪʘ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʘʧʨʷʞʝʥʠʡ Ɑ░ ʜʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ:  

1 ï ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʨʘʟʣʦʤʳ; 2 ï ʦʙʦʟʥʘʯʝʥʠʝ ʟʦʥ ʧʦʚʳʰʝʥʥʦʡ  

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʘʧʨʷʞʝʥʠʡ 

 

ʈʠʩʫʥʦʢ 2.4 ï ʂʘʨʪʘ ʥʘʧʨʷʞʝʥʠʡ Ɑ◐◐ ʜʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ: 1 ï ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʨʘʟʣʦʤʳ 

ʅʘ ʨʠʩ. 2.5 ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʦʟʘ-ʜʠʘʛʨʘʤʤʘ ʦʨʠʝʥʪʘʮʠʠ ʫʩʣʦʚʥʦ ʧʨʷʤʦʣʠʥʝʡʥʳʭ 

ʫʯʘʩʪʢʦʚ ʨʘʟʣʦʤʦʚ ʚ ʧʨʝʜʝʣʘʭ ʠʩʩʣʝʜʫʝʤʦʡ ʧʣʦʱʘʜʠ.  
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ʈʠʩʫʥʦʢ 2.5 ï ʂʘʨʪʘ ʦʪʥʦʰʝʥʠʷ ʛʣʘʚʥʳʭ ʜʝʡʩʪʚʫʶʱʠʭ ʥʘʧʨʷʞʝʥʠʡ Ɑ◐◐ȾⱭ●● (a) ʠ 

ʨʦʟʘ-ʜʠʘʛʨʘʤʤʘ ʥʘʧʨʘʚʣʝʥʠʡ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʨʘʟʣʦʤʦʚ (b): 1 ï ʪʝʢʪʦʥʠʯʝʩʢʠʝ 

ʨʘʟʣʦʤʳ 

 

ʈʠʩʫʥʦʢ 2.6 ï ʂʘʨʪʘ ʨʘʟʥʦʩʪʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʘʧʨʷʞʝʥʠʡ ЎⱭ░ ʜʦ ʠ ʧʦʩʣʝ 
ʟʝʤʣʝʪʨʷʩʝʥʠʷ: 1 ï ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʨʘʟʣʦʤʳ; 2 ï ʥʦʚʳʡ ʦʙʨʘʟʦʚʘʚʰʠʡʩʷ ʨʘʟʨʳʚ; 3 ï 

ʵʧʠʮʝʥʪʨʳ ʩʠʣʴʥʳʭ ʘʬʪʝʨʰʦʢʦʚ 

ʅʘ ʨʠʩ. 2.6 ʧʨʠʚʝʜʝʥʘ ʢʘʨʪʘ ʨʘʟʥʦʩʪʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʘʧʨʷʞʝʥʠʡ ʜʦ ʠ ʧʦʩʣʝ 

ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʝʜʧʦʣʘʛʘʝʤʦʛʦ ʨʘʟʨʳʚʘ, ʧʦʢʘʟʘʥʥʦʛʦ ʥʘ ʨʠʩ. 6 ʩʧʣʦʰʥʦʡ ʢʨʘʩʥʦʡ ʣʠʥʠʝʡ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʘ ʘʥʘʣʦʛʠʡ, ʪ.ʝ. ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩ ʧʦʜʦʙʥʳʤʠ 
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ʩʠʪʫʘʮʠʷʤʠ ʚ ʜʨʫʛʠʭ ʵʧʠʮʝʥʪʨʘʣʴʥʳʭ ʟʦʥʘʭ ʧʦʜʦʙʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚ ʊʫʨʮʠʠ, ʉʐɸ, 

ʀʨʘʥʝ ʚ ʢʘʢʦʡ-ʪʦ ʤʝʨʝ ʧʨʠʚʦʜʠʪ ʢ ʨʝʰʝʥʠʶ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʝ, ʚʤʝʩʪʝ ʩ ʪʝʤ ʨʝʘʣʴʥʳʝ 

ʢʨʠʪʝʨʠʠ ʚʦʟʤʦʞʥʦʛʦ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʧʨʠʤʝʨʦʚ ʦʪʩʫʪʩʪʚʫʶʪ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ, ʧʦʣʝʟʥʳʤ ʢʘʢ ʩ ʧʦʟʠʮʠʠ ʧʦʥʠʤʘʥʠʷ 

ʨʘʟʚʠʪʠʷ ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʪʘʢ ʠ ʚʦʟʤʦʞʥʦʛʦ ʧʨʦʛʥʦʟʘ ʤʝʩʪʘ ʠ ʵʥʝʨʛʠʠ 

ʩʠʣʴʥʳʭ ʢʦʨʦʚʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. ʆʛʨʘʥʠʯʠʚʘʷʩʴ ʵʪʠʤʠ ʚʳʚʦʜʘʤʠ, ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʧʨʦʚʝʨʢʦʡ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʤʦʛʣʘ ʙʳ ʩʪʘʪʴ ʧʦʩʪʘʥʦʚʢʘ ʜʝʪʘʣʴʥʳʭ 

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʘʥʦʤʘʣʴʥʳʭ ʟʦʥʘʭ ʢʦʥʮʝʥʪʨʘʮʠʠ ʪʝʢʪʦʥʠʯʝʩʢʠʭ 

ʥʘʧʨʷʞʝʥʠʡ ʚ ʩʝʡʩʤʠʯʝʩʢʠʭ ʨʘʡʦʥʘʭ. 

ɺ 2019 ʛ. ʙʳʣʠ ʧʨʦʜʦʣʞʝʥʳ ʨʘʙʦʪʳ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʤʝʪʦʜʠʢʠ ʠ ʘʣʛʦʨʠʪʤʦʚ 

ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʙʨʘʟʦʚ ʥʘ ʦʩʥʦʚʝ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʜʣʷ ʟʘʜʘʯ 

ʜʝʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʤʝʩʪ ʨʘʟʤʝʱʝʥʠʷ ʆʀɸʕ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʫʪʥʠʢʦʚʳʭ 

ʩʠʩʪʝʤ GPS/ɻʃʆʅɸʉʉ. ʅʝʚʦʟʤʦʞʥʦ ʚʳʨʘʙʦʪʘʪʴ ʜʝʬʦʨʤʘʮʠʦʥʥʳʝ ʢʨʠʪʝʨʠʠ ʩʦʩʪʦʷʥʠʷ 

ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʘʡʦʥʘ, ʦʩʥʦʚʳʚʘʷʩʴ ʪʦʣʴʢʦ ʥʘ ʠʟʤʝʨʝʥʠʷʭ ʚ ʨʘʤʢʘʭ ʦʜʥʦʛʦ ʧʦʣʠʛʦʥʘ. ɺ ʵʪʦʡ 

ʩʚʷʟʠ, ʙʳʣ ʩʦʟʜʘʥ ʢʘʪʘʣʦʛ ʜʘʥʥʳʭ ʜʝʬʦʨʤʘʮʠʡ ʥʘ ʨʘʟʣʠʯʥʳʭ ʧʦ ʤʘʩʰʪʘʙʫ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ 

ʧʦʣʠʛʦʥʘʭ ʤʠʨʘ (ʨʠʩ. 2.7 ʠ ʪʘʙʣ. 2.2).  

 

ʈʠʩʫʥʦʢ 2.7 ï ʀʩʧʦʣʴʟʦʚʘʥʥʳʝ ʜʘʥʥʳʝ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʦʣʠʛʦʥʦʚ 
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ʊʘʙʣʠʮʘ 2.2 ï ʉʧʠʩʦʢ ʧʦʣʠʛʦʥʦʚ ʠ ʩʩʳʣʦʢ ʥʘ ʜʘʥʥʳʝ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʘʥʘʣʠʟʝ 

ˉ ʇʦʣʠʛʦʥ ʉʩʳʣʢʘ 
ʉʪʝʧʝʥʴ ʪʝʢʪʦʥʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ1 

1 ʊʷʥʴ-ʐʘʥʴ ʠ ʇʘʤʠʨ [Zubovich at al., 2010] ʋʤʝʨʝʥʥʦ-ʘʢʪʠʚʥʳʡ 

2 Southern_California Network [Murray and Svarc, 2017] ɸʢʪʠʚʥʳʡ 

3 ʅʠʞʥʝʢʘʥʩʢʠʡ ʤʘʩʩʠʚ [ʊʘʪʘʨʠʥʦʚ ʠ ʜʨ., 2018] ʉʣʘʙʦʘʢʪʠʚʥʳʡ 

4 CentralUS Network [Murray and Svarc, 2017] ʉʣʘʙʦʘʢʪʠʚʥʳʡ 

5 ɹʘʡʢʘʣʦ-ʄʦʥʛʦʣʴʩʢʘʷ ʟʦʥʘ [ʃʫʭʥʝʚ ʠ ʜʨ., 2010] ʋʤʝʨʝʥʥʦ-ʘʢʪʠʚʥʳʡ 

6 
ʇʨʠʣʘʜʦʞʴʝ, ʶʛʦ-ʚʦʩʪʦʢ 

ɹʘʣʪʠʡʩʢʦʛʦ ʱʠʪʘ (ʂʘʨʝʣʠʷ) 
[ɸʛʠʙʘʣʦʚ ʠ ʜʨ., 2017] ʉʣʘʙʦʘʢʪʠʚʥʳʡ 

7 
East African Rift System 

(Nubia) 
[Déprez at al., 2013] ʋʤʝʨʝʥʥʦ-ʘʢʪʠʚʥʳʡ 

8 

Southern part 

of the Korean Peninsula 

(ʖʞʥʘʷ ʂʦʨʝʷ) 

[Shuanggen at al., 2006] ʋʤʝʨʝʥʥʦ-ʘʢʪʠʚʥʳʡ 

9 
ʆʩʝʪʠʥʩʢʘʷ ʯʘʩʪʴ ɹʦʣʴʰʦʛʦ 

ʂʘʚʢʘʟʘ 
[ʄʠʣʶʢʦʚ ʠ ʜʨ., 2015] ʋʤʝʨʝʥʥʦ-ʘʢʪʠʚʥʳʡ 

10 
ʊʫʨʮʠʷ (ʘʥʘʪʦʣʠʡʩʢʠʡ 

ʨʘʟʣʦʤ) 
[Tiryakioĵlu at al., 2018] ʋʤʝʨʝʥʥʦ-ʘʢʪʠʚʥʳʡ 

11 Alaska Network [Murray and Svarc, 2017] ɸʢʪʠʚʥʳʡ 

12 ɹʨʘʟʠʣʠʷ, ɸʥʜʳ [Drewes and Sánchez, 2017] ɸʢʪʠʚʥʳʡ 

13 ɹʨʘʟʠʣʠʷ, ʇʣʘʪʬʦʨʤʘ [Drewes and Sánchez, 2017] ʉʣʘʙʦʘʢʪʠʚʥʳʡ 

ʂʨʘʪʢʦ, ʩʫʪʴ ʤʝʪʦʜʠʢʠ ʦʙʨʘʙʦʪʢʠ ʩʚʦʜʠʪʩʷ ʢ ʩʣʝʜʫʶʱʝʤʫ: 

- ʈʘʩʯʝʪ ʩʢʦʨʦʩʪʠ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʜʠʩʪʘʥʮʠʠ ʤʝʞʜʫ ʧʫʥʢʪʘʤʠ ʠʟʤʝʨʝʥʠʷ; 

- ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʜʘʥʥʳʭ ʥʘ ʚʳʙʦʨʢʠ ʧʦ ʩʪʝʧʝʥʠ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ 

(ɸʢʪʠʚʥʳʝ, ʫʤʝʨʝʥʥʦ-ʘʢʪʠʚʥʳʝ, ʩʣʘʙʦʘʢʪʠʚʥʳʝ); 

- ʈʘʩʯʝʪ ʨʘʟʜʝʣʷʶʱʝʡ ʛʨʘʥʠʮʳ ʩʢʦʨʦʩʪʝʡ ʜʝʬʦʨʤʘʮʠʠ (ʢʘʢ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 

ʩʢʦʨʦʩʪʠ ʜʝʬʦʨʤʘʮʠʠ ‐ ʧʦ ʦʢʥʫ ʚ k = 20 ʟʥʘʯʝʥʠʡ), ʨʠʩ. 2.8; 

- ʈʘʟʜʝʣʝʥʠʝ ʜʝʬʦʨʤʘʮʠʡ ʚʥʫʪʨʠ ʩʚʦʝʡ ʛʨʫʧʧʳ ʥʘ ʟʥʘʯʝʥʠʷ ʚʳʰʝ ʠ ʥʠʞʝ 

ʨʘʟʜʝʣʷʶʱʝʡ ʛʨʘʥʠʮʳ (ʧʦʚʳʰʝʥʥʳʝ ʠ ʧʦʥʠʞʝʥʥʳʝ), ʨʠʩ. 2.9; 

- ɺʳʯʠʩʣʝʥʠʝ ʦʙʦʙʱʝʥʥʳʭ ʨʝʛʨʝʩʩʠʦʥʥʳʭ ʫʨʘʚʥʝʥʠʡ ʜʣʷ ʧʦʚʳʰʝʥʥʳʭ, ʧʦʥʠʞʝʥʥʳʭ 

ʠ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʩʢʦʨʦʩʪʝʡ ʜʝʬʦʨʤʘʮʠʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣ ʧʦʣʫʯʝʥ ʥʘʙʦʨ ʫʨʘʚʥʝʥʠʡ ʨʝʛʨʝʩʩʠʠ, ʦʪʨʘʞʘʶʱʠʭ ʧʦʚʳʰʝʥʥʳʝ, 

ʧʦʥʠʞʝʥʥʳʝ ʠ ʦʩʨʝʜʥʝʥʥʳʝ ʩʢʦʨʦʩʪʠ ʜʝʬʦʨʤʘʮʠʡ ʚ ʪʝʢʪʦʥʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ, ʫʤʝʨʝʥʥʦ-

ʘʢʪʠʚʥʳʭ ʠ ʩʣʘʙʦʘʢʪʠʚʥʳʭ ʨʘʡʦʥʘʭ. ʅʘ ʨʠʩ. 2.10 ʧʨʠʚʝʜʝʥ ʛʨʘʬʠʢ ʫʩʨʝʜʥʝʥʥʳʭ ʩʢʦʨʦʩʪʝʡ 

ʜʝʬʦʨʤʘʮʠʠ ʤʝʞʜʫ ʧʘʨʘʤʠ ʧʫʥʢʪʦʚ ʥʘʙʣʶʜʝʥʠʡ (ʦʜʥʦʤʝʨʥʘʷ ʩʢʦʨʦʩʪʴ ʜʝʬʦʨʤʘʮʠʠ) 

 
1 1 ï ʘʢʪʠʚʥʳʝ (ʟʦʥʳ ʛʨʘʥʠʮ ʣʠʪʦʩʬʝʨʥʳʭ ʧʣʠʪ); 2 ï ʫʤʝʨʝʥʥʦ-ʘʢʪʠʚʥʳʝ (ʘʢʪʠʚʥʳʝ ʚʥʫʪʨʠʧʣʠʪʥʳʝ 

ʧʨʦʮʝʩʩʳ); 3 ï ʩʣʘʙʦʘʢʪʠʚʥʳʝ (ʧʣʘʪʬʦʨʤʝʥʥʳʝ ʛʝʦʩʪʨʫʢʪʫʨʳ) 
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ʨʘʩʩʯʠʪʘʥʥʳʡ ʧʦ ʜʘʥʥʳʤ ʩ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʦʣʠʛʦʥʦʚ ʤʠʨʘ (ʪʘʙʣ. 2.3). ʅʘ 

ʛʨʘʬʠʢʝ ʦʪʦʙʨʘʞʝʥʳ ʦʪʜʝʣʴʥʦ ʩʢʦʨʦʩʪʠ ʜʝʬʦʨʤʘʮʠʡ ʩʞʘʪʠʷ ʠ ʨʘʩʪʷʞʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʧʫʥʢʪʘʤʠ ʥʘʙʣʶʜʝʥʠʡ, ʫʨʘʚʥʝʥʠʷ ʨʝʛʨʝʩʩʠʦʥʥʳʭ ʢʨʠʚʳʭ ʧʨʠʚʝʜʝʥʳ 

ʚ ʪʘʙʣ. 2.3. 

 

ʈʠʩʫʥʦʢ 2.8 ï ʇʨʠʤʝʨ ʨʘʩʯʝʪʘ ʨʘʟʜʝʣʷʶʱʝʡ ʛʨʘʥʠʮʳ ʩʢʦʨʦʩʪʝʡ ʜʝʬʦʨʤʘʮʠʠ (ʢʘʢ 

ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʜʝʬʦʨʤʘʮʠʠ Ⱡ) 

 

ʈʠʩʫʥʦʢ 2.9 ï ʇʨʠʤʝʨ ʨʘʟʜʝʣʝʥʠʷ ʩʢʦʨʦʩʪʝʡ ʜʝʬʦʨʤʘʮʠʠ ʥʘ ʛʨʫʧʧʳ: 1 ï ʚʳʰʝ ʩʨʝʜʥʝʡ 

ʣʠʥʠʠ; 2 ï ʥʠʞʝ ʩʨʝʜʥʝʡ ʣʠʥʠʠ 
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ʈʠʩʫʥʦʢ 2.10  ï ɻʨʘʬʠʢ ʦʩʨʝʜʥʝʥʥʳʭ ʩʢʦʨʦʩʪʝʡ ʜʝʬʦʨʤʘʮʠʠ: 1 ï ʩʞʘʪʠʝ ʚ ʘʢʪʠʚʥʳʭ 

ʨʘʡʦʥʘʭ; 2 ï ʩʞʘʪʠʝ ʚ ʫʤʝʨʝʥʥʦ-ʘʢʪʠʚʥʳʭ ʨʘʡʦʥʘʭ; 3 ï ʩʞʘʪʠʝ ʚ ʤʘʣʦʘʢʪʠʚʥʳʭ 

ʨʘʡʦʥʘʭ; 4 ï ʨʘʩʪʷʞʝʥʠʝ ʚ ʘʢʪʠʚʥʳʭ ʨʘʡʦʥʘʭ; 5 ï ʨʘʩʪʷʞʝʥʠʝ ʚ ʫʤʝʨʝʥʥʦ-ʘʢʪʠʚʥʳʭ 

ʨʘʡʦʥʘʭ; 6 ï ʨʘʩʪʷʞʝʥʠʝ ʚ ʤʘʣʦʘʢʪʠʚʥʳʭ ʨʘʡʦʥʘʭ 

ʊʘʙʣʠʮʘ 2.3 ï ʋʨʘʚʥʝʥʠʷ ʨʝʛʨʝʩʩʠʡ ʦʩʨʝʜʥʝʥʥʳʭ ʩʢʦʨʦʩʪʝʡ ʜʝʬʦʨʤʘʮʠʡ  

ˉ ʍʘʨʘʢʪʝʨ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ 

ʨʘʡʦʥʘ 

ʋʨʘʚʥʝʥʠʝ ʨʝʛʨʝʩʩʠʠ 

1 ʉʞʘʪʠʝ ʚ ʘʢʪʠʚʥʳʭ ʨʘʡʦʥʘʭ ʀ σȢψχςÌÎὒ ςȢωςυ 

2 ʉʞʘʪʠʝ ʚ ʫʤʝʨʝʥʥʦ-ʘʢʪʠʚʥʳʭ ʨʘʡʦʥʘʭ ʀ ρȢσυτÌÎὒ πȢωχυ 

3 ʉʞʘʪʠʝ ʚ ʤʘʣʦʘʢʪʠʚʥʳʭ ʨʘʡʦʥʘʭ ʀ ωȢχυφÌÎὒ ρȢπτσ 

4 ʈʘʩʪʷʞʝʥʠʝ ʚ ʘʢʪʠʚʥʳʭ ʨʘʡʦʥʘʭ ʀ υȢρυτÌÎὒ σȢυφσ 

5 ʈʘʩʪʷʞʝʥʠʝ ʚ ʫʤʝʨʝʥʥʦ-ʘʢʪʠʚʥʳʭ ʨʘʡʦʥʘʭ ʀ ςȢυψÌÎὒ ρȢψ  

6 ʈʘʩʪʷʞʝʥʠʝ ʚ ʤʘʣʦʘʢʪʠʚʥʳʭ ʨʘʡʦʥʘʭ ʀ σȢπτÌÎὒ ςȢςυ 

ʇʦʣʫʯʝʥʥʳʝ ʫʨʘʚʥʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʝʟʥʳ ʚ ʘʧʨʠʦʨʥʦʡ ʦʮʝʥʢʝ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ 

ʨʝʞʠʤʘ ʪʝʭ ʨʘʡʦʥʦʚ ʅʠʞʥʝʢʘʥʩʢʦʛʦ ʤʘʩʩʠʚʘ, ʢʦʪʦʨʳʝ ʥʝ ʙʳʣʠ ʦʭʚʘʯʝʥʳ ɻʅʉʉ-

ʥʘʙʣʶʜʝʥʠʷʤʠ. ʆʧʨʝʜʝʣʠʚ ʧʦ ʦʙʦʙʱʝʥʥʳʤ ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʨʘʡʦʥʘ ʛʨʫʧʧʫ 

ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʨʘʡʦʥʘ, ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʨʝʛʨʝʩʩʠʦʥʥʦʝ 

ʫʨʘʚʥʝʥʠʝ ʠ ʩʦʧʦʩʪʘʚʠʪʴ ʩʢʦʨʦʩʪʠ ʜʝʬʦʨʤʘʮʠʡ ʨʘʩʯʝʪʥʳʝ ʠ ʠʟʤʝʨʝʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦ 

ʥʘ ʨʘʟʣʠʯʥʳʭ ʜʣʠʥʘʭ ʙʘʟʠʩʥʳʭ ʣʠʥʠʡ. ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʧʦʢʘʞʝʪ ï ʢ ʢʘʢʦʤʫ ʫʨʦʚʥʶ 

ʜʝʬʦʨʤʘʮʠʡ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʚʳʙʨʘʥʥʦʛʦ ʧʦ ʩʪʝʧʝʥʠ ʪʝʢʪʦʥʠʯʝʩʢʠ ʘʢʪʠʚʥʦʛʦ ʨʘʡʦʥʘ 

ʦʪʥʦʩʷʪʩʷ ʠʟʤʝʨʝʥʥʳʝ ʜʝʬʦʨʤʘʮʠʠ (ʢ ʧʦʚʳʰʝʥʥʳʤ, ʩʨʝʜʥʠʤ, ʧʦʥʠʞʝʥʥʳʤ ʟʥʘʯʝʥʠʷʤ). 
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3. ʈʘʟʚʠʪʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ 

ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʨʘʩʰʠʨʝʥʠʝ ʩʝʪʠ ʚʳʩʦʢʦʪʦʯʥʳʭ 

ʥʘʙʣʶʜʝʥʠʡ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʜʣʷ ʠʟʫʯʝʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ɿʝʤʣʠ ʠ ʦʢʦʣʦʟʝʤʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ 

 

ʅʦʤʝʨ ʨʝʛʠʩʪʨʘʮʠʠ: 0145-2019-0003 

ʅʦʤʝʨ ʛʦʩʨʝʛʠʩʪʨʘʮʠʠ: ɸɸɸɸ-ɸ19-119032090070-4 
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3.1. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʣʦʪʥʦʩʪʠ ʵʣʝʢʪʨʦʥʦʚ ʚ ʧʦʣʷʨʥʦʡ ʠʦʥʦʩʬʝʨʝ ʧʦ ʤʦʜʝʣʴʥʳʤ 

ʜʘʥʥʳʤ, ʠʟʤʝʨʝʥʠʷʤ ʨʘʜʠʦʣʦʢʘʪʦʨʘ ʠ ʠʦʥʦʟʦʥʜʘ 

F-ʦʙʣʘʩʪʴ ʚʳʩʦʢʦʰʠʨʦʪʥʦʡ ʠʦʥʦʩʬʝʨʳ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʦʡ ʠ ʥʝʧʦʩʪʦʷʥʥʦʡ, 

ʧʦʩʢʦʣʴʢʫ ʦʥʘ ʩʚʷʟʘʥʘ ʩ ʚʥʝʰʥʝʡ ʤʘʛʥʠʪʦʩʬʝʨʦʡ, ʢʦʪʦʨʘʷ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʧʝʨʝʤʝʥʥʳʤ 

ʩʦʣʥʝʯʥʳʤ ʚʝʪʨʦʤ. ʇʦʤʠʤʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠʦʥʦʚ ʧʨʠ ʬʦʪʦʠʦʥʠʟʘʮʠʠ ʠ ʭʠʤʠʯʝʩʢʠʭ ʧʦʪʝʨʷʭ 

ʠʟ-ʟʘ ʨʝʢʦʤʙʠʥʘʮʠʠ, ʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʬʘʢʪʦʨʘʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʧʦʣʷʨʥʫʶ ʠʦʥʦʩʬʝʨʫ, 

ʦʪʥʦʩʷʪʩʷ ʜʠʥʘʤʠʢʘ ʧʣʘʟʤʳ ʠ ʩʧʦʨʘʜʠʯʝʩʢʠʝ ʚʳʩʳʧʘʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʯʘʩʪʠʮ ʠʟ 

ʤʘʛʥʠʪʦʩʬʝʨʳ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʦʩʥʦʚʥʦʤ ʚ ʧʨʝʜʝʣʘʭ ʘʚʨʦʨʘʣʴʥʦʛʦ ʦʚʘʣʘ. ʇʨʦʮʝʩʩʳ 

ʧʝʨʝʥʦʩʘ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʚʳʩʦʢʠʭ ʰʠʨʦʪʘʭ. ʅʘ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʣʘʟʤʳ ʚ ʧʦʣʷʨʥʦʡ F-

ʦʙʣʘʩʪʠ ʚʣʠʷʝʪ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ ʢʦʥʚʝʢʮʠʠ, ʢʦʪʦʨʦʝ ʥʘʣʘʛʘʝʪʩʷ ʥʘ ʠʦʥʦʩʬʝʨʥʫʶ 

ʦʙʦʣʦʯʢʫ ʠʟ ʤʘʛʥʠʪʦʩʬʝʨʳ ʠ ʚʤʝʩʪʝ ʩ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʧʦʣʝʤ ʢʦʨʦʪʘʮʠʠ ʧʨʠʚʦʜʠʪ ʢ ʜʨʝʡʬʫ 

ʧʣʘʟʤʝʥʥʳʭ ʪʨʫʙʦʢ ʚʜʦʣʴ ʣʠʥʠʡ ʦʜʠʥʘʢʦʚʦʛʦ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. ʉʛʫʩʪʦʢ 

ʧʣʘʟʤʳ ʤʦʞʝʪ ʩʠʣʴʥʦ ʠʩʢʘʞʘʪʴʩʷ ʧʦʩʣʝ ʩʤʝʱʝʥʠʷ ʚʜʦʣʴ ʢʦʥʚʝʢʪʠʚʥʳʭ ʣʠʥʠʡ ʪʦʢʘ ʚ 

ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʯʘʩʦʚ ʯʝʨʝʟ ʦʩʚʝʱʝʥʥʫʶ ʠ ʥʦʯʥʫʶ ʠʦʥʦʩʬʝʨʫ, ʘ ʪʘʢʞʝ ʯʝʨʝʟ ʦʙʣʘʩʪʠ 

ʧʦʚʳʰʝʥʥʦʡ ʩʢʦʨʦʩʪʠ ʠʦʥʠʟʘʮʠʠ, ʚʳʟʚʘʥʥʦʡ ʚʳʩʳʧʘʥʠʝʤ. ɺʳʩʦʢʦʰʠʨʦʪʥʘʷ 

ʢʦʥʚʝʢʮʠʦʥʥʘʷ ʢʘʨʪʠʥʘ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʩʦʣʥʝʯʥʦʛʦ ʚʝʪʨʘ ʩ 

ʤʘʛʥʠʪʦʩʬʝʨʦʡ ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʟʘʚʠʩʠʪ ʦʪ ʦʨʠʝʥʪʘʮʠʠ ʠ ʩʠʣʳ 

ʤʝʞʧʣʘʥʝʪʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ (ʄʄʇ) (ʥʘʧʨ., [Lukianova, Christiansen, 2006]). ʉʦʩʪʘʚ ʠ 

ʪʝʤʧʝʨʘʪʫʨʘ ʪʝʨʤʦʩʬʝʨʥʦʛʦ ʥʝʡʪʨʘʣʴʥʦʛʦ ʛʘʟʘ ʪʘʢʞʝ ʚʣʠʷʶʪ ʥʘ ʧʘʨʘʤʝʪʨʳ ʠʦʥʦʩʬʝʨʳ. 

ʇʦʜ ʦʙʱʠʤ ʜʝʡʩʪʚʠʝʤ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ ʬʦʨʤʠʨʫʶʪʩʷ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʝ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ 

ʵʣʝʢʪʨʦʥʥʦʡ ʧʣʦʪʥʦʩʪʠ (Ne), ʪʘʢʠʝ ʢʘʢ ʷʟʳʢ ʠʦʥʠʟʘʮʠʠ (ʗʀ), ʦʩʥʦʚʥʘʷ ʠʦʥʦʩʬʝʨʥʘʷ 
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ʚʧʘʜʠʥʘ (ʆʀɺ), ʧʦʣʷʨʥʘʷ ʜʳʨʘ, ʧʦʣʷʨʥʳʝ ʠ ʘʚʨʦʨʘʣʴʥʳʝ ʧʠʢʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʨʷʜ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʠ ʥʝʜʘʚʥʦ ʨʘʟʚʝʨʥʫʪʳʭ ʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʠ ʩʣʦʞʥʳʭ ʧʨʠʙʦʨʦʚ, 

ʧʦʣʷʨʥʘʷ ʠʦʥʦʩʬʝʨʘ ʚʩʝ ʝʱʝ ʦʩʪʘʝʪʩʷ ʜʦʚʦʣʴʥʦ ʧʣʦʭʦ ʠʟʫʯʝʥʥʦʡ ʠ ʥʝ ʧʦʣʥʦʩʪʴʶ 

ʩʤʦʜʝʣʠʨʦʚʘʥʥʦʡ. ʀʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʜʦʩʪʘʪʦʯʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ/ʚʨʝʤʝʥʥʦʛʦ 

ʨʘʟʨʝʰʝʥʠʷ ʢʦʩʤʠʯʝʩʢʠʭ ʠ ʥʘʟʝʤʥʳʭ ʠʟʤʝʨʝʥʠʡ ʛʣʦʙʘʣʴʥʳʝ ʵʤʧʠʨʠʯʝʩʢʠʝ ʠʦʥʦʩʬʝʨʥʳʝ 

ʤʦʜʝʣʠ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʚʩʝʭ ʜʦʩʪʫʧʥʳʭ ʜʘʥʥʳʭ ʠʦʥʦʟʦʥʜʠʨʦʚʘʥʠʷ ʠ ʨʘʜʠʦʟʘʪʤʝʥʥʳʭ 

ʠʟʤʝʨʝʥʠʡ ʵʣʝʢʪʨʦʥʥʦʡ ʧʣʦʪʥʦʩʪʠ, ʪʘʢʠʝ ʢʘʢ ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʵʪʘʣʦʥʥʘʷ ʠʦʥʦʩʬʝʨʘ IRI 

[Bilitza et al., 2014], ʪʦʯʥʦ ʥʝ ʦʪʨʘʞʘʶʪ ʚʳʩʦʢʦʰʠʨʦʪʥʫʶ ʠʟʤʝʥʯʠʚʦʩʪʴ ʠ ʚ ʥʘʠʤʝʥʴʰʝʡ 

ʩʪʝʧʝʥʠ ʚʦʩʧʨʦʠʟʚʦʜʷʪ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʣʷʨʥʦʡ ʰʘʧʢʠ [Themens et al., 2014, 2017]. ʉ ʜʨʫʛʦʡ 

ʩʪʦʨʦʥʳ, ʚ ʯʠʩʣʝʥʥʳʭ ʤʦʜʝʣʷʭ ʧʦʣʷʨʥʦʡ F-ʦʙʣʘʩʪʠ, ʢʦʪʦʨʳʝ ʦʩʥʦʚʘʥʳ ʥʘ ʪʝʦʨʠʠ, 

ʠʦʥʦʩʬʝʨʥʳʝ ʩʠʛʥʘʪʫʨʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʚʳʩʦʢʦʰʠʨʦʪʥʦʡ ʢʦʥʚʝʢʮʠʝʡ ʧʣʘʟʤʳ ʠ ʚʳʩʳʧʘʥʠʝʤ 

ʯʘʩʪʠʮ, ʤʦʛʫʪ ʙʳʪʴ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ (ʥʘʧʨ., [Ridley et al., 2006]). 

ɺ 2019 ʛ. ʧʦʣʫʯʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ F-ʦʙʣʘʩʪʠ ʧʦʣʷʨʥʦʡ 

ʠʦʥʦʩʬʝʨʳ ʚʦ ʚʨʝʤʷ ʩʦʣʥʝʯʥʦʛʦ ʤʠʥʠʤʫʤʘ ʠ ʜʣʠʪʝʣʴʥʦʛʦ ʛʝʦʤʘʛʥʠʪʥʦʛʦ ʧʦʢʦʷ (Kp<1), 

ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʟʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʤʝʞʧʣʘʥʝʪʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ (BT<5 ʥʊʣ). ʄʦʞʥʦ 

ʩʯʠʪʘʪʴ, ʯʪʦ ʵʪʠ ʫʩʣʦʚʠʷ ʩʦʟʜʘʶʪ ʠʦʥʦʩʬʝʨʥʦʝ çʦʩʥʦʚʥʦʝ ʩʦʩʪʦʷʥʠʝè, ʢʦʛʜʘ ʨʦʣʴ 

ʤʘʛʥʠʪʦʩʬʝʨʳ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʦʣʷʨʥʦʡ ʠʦʥʦʩʬʝʨʳ ʤʠʥʠʤʘʣʴʥʘ. ʅʘʤʠ ʦʧʨʝʜʝʣʝʥʳ 

ʩʝʟʦʥʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʦʥʦʩʬʝʨʥʦʡ ʧʣʘʟʤʳ ʜʣʷ ʤʘʨʪʘ, ʠʶʣʷ 2007 ʛ. ʠ 

ʷʥʚʘʨʷ 2008 ʛʦʜʘ. ʕʪʠ ʧʝʨʠʦʜʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʦʙʰʠʨʥʳʤ ʥʘʙʣʶʜʘʪʝʣʴʥʳʤ ʢʦʤʧʘʥʠʷʤ, 

ʧʨʦʚʝʜʝʥʥʳʤ ʚ ʪʝʯʝʥʠʝ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʧʦʣʷʨʥʦʛʦ ʛʦʜʘ (ʄʇɻ). ʀʩʧʦʣʴʟʫʷ ʜʦʩʪʫʧʥʦʩʪʴ 

ʙʦʣʴʰʦʛʦ ʥʘʙʦʨʘ ʬʘʢʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʤʦʜʝʣʴ ʚʘʣʠʜʠʨʦʚʘʣʘʩʴ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ 

ʥʘʙʣʶʜʝʥʠʡ ʨʘʜʠʦʣʦʢʘʪʦʨʘ EISCAT ʥʘ ʐʧʠʮʙʝʨʛʝʥʝ (ESR), ʢʦʪʦʨʳʡ ʨʘʩʧʦʣʦʞʝʥ ʚʙʣʠʟʠ 

ʛʨʘʥʠʮʳ ʧʦʣʷʨʥʦʡ ʰʘʧʢʠ ʠ ʧʦʯʪʠ ʥʝʧʨʝʨʳʚʥʦ ʨʘʙʦʪʘʣ ʚ ʪʝʯʝʥʠʝ ʄʇɻ (ʨʠʩ. 3.1ʘ). ʊʘʢʞʝ 

ʨʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʨʘʚʥʠʚʘʶʪʩʷ ʩ ʠʦʥʦʟʦʥʜʦʤ ʉʦʜʘʥʢʶʣʷ SGO, ʨʘʩʧʦʣʦʞʝʥʥʳʤ 

ʚʙʣʠʟʠ ʵʢʚʘʪʦʨʠʘʣʴʥʦʡ ʛʨʘʥʠʮʳ ʘʚʨʦʨʘʣʴʥʦʛʦ ʦʚʘʣʘ (ʨʠʩ. 3.1ʙ). ʅʘ ʦʩʥʦʚʝ ʥʘʙʣʶʜʘʝʤʳʭ ʠ 

ʩʤʦʜʝʣʠʨʦʚʘʥʥʳʭ ʢʣʶʯʝʚʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠʦʥʦʩʬʝʨʳ, ʚʢʣʶʯʘʶʱʠʭ ʤʘʢʩʠʤʫʤ ʵʣʝʢʪʨʦʥʥʦʡ 

ʧʣʦʪʥʦʩʪʠ (NmF2) ʠ ʚʳʩʦʪʫ ʵʪʦʛʦ ʤʘʢʩʠʤʫʤʘ (HmF2), ʥʘʤʠ ʦʙʥʘʨʫʞʝʥʘ ʚʦʟʤʦʞʥʘʷ 

ʠʦʥʦʩʬʝʨʥʘʷ ʩʠʛʥʘʪʫʨʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʦʭʣʘʞʜʝʥʠʷ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʧʘʨʥʠʢʦʚʳʭ 

ʛʘʟʦʚ. 
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ʈʠʩʫʥʦʢ 3.1 ï ʉʨʘʚʥʝʥʠʝ ʥʘʙʣʶʜʘʝʤʦʛʦ ʨʘʜʠʦʣʦʢʘʪʦʨʦʤ ESR ʠ ʩʤʦʜʝʣʠʨʦʚʘʥʥʦʛʦ 

log(NmF2) ʠ HmF2 ʟʘ ʤʘʨʪ, ʠʶʣʴ 2007 ʛ. ʠ ʷʥʚʘʨʴ 2008 ʛ. (ʘ); ʩʫʪʦʯʥʦʝ ʠʟʤʝʥʝʥʠʝ 

ʤʝʜʠʘʥ NmF2, ʩʤʦʜʝʣʠʨʦʚʘʥʥʳʭ ʠ ʠʟʤʝʨʝʥʥʳʭ ʠʦʥʦʟʦʥʜʦʤ SGO ʚ ʷʥʚʘʨʝ 2008 ʛ., 

ʤʘʨʪʝ ʠ ʠʶʣʝ 2007 ʛ. (ʙ) 

3.2. ʈʘʩʰʠʨʝʥʠʝ ʙʘʟʳ ʥʘʙʣʶʜʝʥʠʡ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ɿʝʤʣʠ 

ɺ 2019 ʛ. ʚʝʣʠʩʴ ʨʘʙʦʪʳ ʧʦ ʨʘʩʰʠʨʝʥʠʶ ʙʘʟʳ ʚʳʩʦʢʦʪʦʯʥʳʭ ʥʘʙʣʶʜʝʥʠʡ 

ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ɿʝʤʣʠ (ʄʇɿ), ʧʨʦʚʦʜʠʤʳʭ ʥʘ ʥʘʟʝʤʥʳʭ ʧʫʥʢʪʘʭ ʛʝʦʤʘʛʥʠʪʥʳʭ 

ʥʘʙʣʶʜʝʥʠʡ, ʦʙʝʩʧʝʯʝʥʠʝ ʰʪʘʪʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʘʛʥʠʪʥʳʭ 

ʦʙʩʝʨʚʘʪʦʨʠʡ, ʧʦʜʜʝʨʞʠʚʘʝʤʳʭ ɻʎ ʈɸʅ, ʘ ʪʘʢʞʝ ʨʘʩʰʠʨʝʥʠʝ ʙʘʟʳ ʥʘʙʣʶʜʝʥʠʡ 

ʘʙʩʦʣʶʪʥʳʭ ʟʥʘʯʝʥʠʡ ʵʣʝʤʝʥʪʦʚ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ɿʝʤʣʠ (ʄʇɿ). ɺ ʦʙʲʝʜʠʥʝʥʥʫʶ ʩʝʪʴ 

ʤʘʛʥʠʪʥʳʭ ʦʙʩʝʨʚʘʪʦʨʠʡ ʈʌ ʠ ʙʣʠʞʥʝʛʦ ʟʘʨʫʙʝʞʴʷ [ɻʚʠʰʠʘʥʠ ʠ ʜʨ., 2018] ʙʳʣʘ ʚʢʣʶʯʝʥʘ 

ʤʘʛʥʠʪʥʘʷ ʦʙʩʝʨʚʘʪʦʨʠʷ çʄʠʥʩʢè (ɹʝʣʘʨʫʩʴ). ʊʘʢʞʝ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ 

ʫʣʫʯʰʝʥʠʶ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʛʝʦʤʘʛʥʠʪʥʳʭ ʦʙʩʝʨʚʘʪʦʨʠʡ ɻʎ ʈɸʅ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛè ʠ 

çʂʣʠʤʦʚʩʢʘʷè ʠ ʜʘʣʴʥʝʡʰʝʤʫ ʨʘʟʚʠʪʠʶ ʤʘʛʥʠʪʥʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ çɹʝʣʦʝ ʤʦʨʝè. ʇʦ 

ʩʦʩʪʦʷʥʠʶ ʥʘ 9 ʜʝʢʘʙʨʷ 2019 ʛ. ʦʙʱʠʡ ʦʙʲʸʤ ʧʦʩʪʫʧʠʚʰʠʭ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ ʚ ɻʎ ʈɸʅ 

ʛʝʦʤʘʛʥʠʪʥʳʭ ʜʘʥʥʳʭ ʩʦʩʪʘʚʣʷʝʪ 3,5 ɻʙ. ʇʦʜʨʦʙʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʨʠʚʝʜʝʥʘ ʚ ʪʘʙʣʠʮʝ 3.1. 

ɾʸʣʪʳʤ ʚ ʪʘʙʣʠʮʝ ʚʳʜʝʣʝʥʳ ʦʙʩʝʨʚʘʪʦʨʠʠ, ʧʦʩʪʫʧʣʝʥʠʝ ʜʘʥʥʳʭ ʠʟ ʢʦʪʦʨʳʭ ʥʘʯʘʣʦʩʴ 

ʚ  2019 ʛ. 
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ʊʘʙʣʠʮʘ 3.1. ð ʆʙʲʸʤʳ ʜʘʥʥʳʭ, ʧʦʩʪʫʧʠʚʰʠʭ ʚ ɻʎ ʈɸʅ ʟʘ 2019 ʛ. 

ʂʦʜ 

ʦʙʩʝʨʚʘʪʦʨʠʠ 
ʄʝʩʪʦʧʦʣʦʞʝʥʠʝ 

ʆʙʲʸʤ 

ʧʦʣʫʯʝʥʥʳʭ 

ʜʘʥʥʳʭ, ʄʙ 

ʇʨʠʤʝʯʘʥʠʝ 

AAA  ʛ. ɸʣʤʘ-ɸʪʘ, ʂʘʟʘʭʩʪʘʥ 275 
ʇʝʨʝʜʘʥʳ ʜʘʥʥʳʝ 2003ï

2019 ʛ. 

AIA  ɸʥʪʘʨʢʪʠʜʘ 34  

ARS 
ʧʦʩ. ɸʨʪʠ, ʉʚʝʨʜʣʦʚʩʢʘʷ 

ʦʙʣ. 
30  

BOX 
ʧʦʩ. ɹʦʨʦʢ, ʗʨʦʩʣʘʚʩʢʘʷ 

ʦʙʣ. 
35  

CPS 
ʧʦʩ. ʄʳʩ ʐʤʠʜʪʘ, 

ʏʫʢʦʪʩʢʘʷ ɸʆ 
30  

GLK ʧʦʩ. ɻʶʣʘʛʘʨʘʢ, ɸʨʤʝʥʠʷ 86  

IRT ʛ. ʀʨʢʫʪʩʢ 16  

KHB ʛ. ʍʘʙʘʨʦʚʩʢ 16  

KIV  ʛ. ʂʠʝʚ, ʋʢʨʘʠʥʘ 16  

KLI  
ʧʦʩ. ʂʦʥʦʰʘ, 

ɸʨʭʘʥʛʝʣʴʩʢʘʷ ʦʙʣ. 
1384  

LVV  ʛ. ʃʴʚʦʚ, ʋʢʨʘʠʥʘ 18  

MGD ʛ. ʄʘʛʘʜʘʥ 26  

MHV 
ʧʦʩ. ʄʠʭʥʝʚʦ, ʄʦʩʢʦʚʩʢʘʷ 

ʦʙʣ. 
452  

MNK ʛ. ʄʠʥʩʢ, ɹʝʣʘʨʫʩʴ 241.8 

ʇʝʨʝʜʘʥʳ ʜʘʥʥʳʝ 2010ï

2019 ʛʛ., ʚʢʣʶʯʘʷ 259 

ʚʝʜʦʤʦʩʪʝʡ ʘʙʩ. ʠʟʤʝʨʝʥʠʡ 

2013ï2019 ʛʛ. 

MOS ʛ. ʊʨʦʠʮʢ 0  

NVS ʛ. ʅʦʚʦʩʠʙʠʨʩʢ 18  

ODE ʛ. ʆʜʝʩʩʘ, ʋʢʨʘʠʥʘ 6  

PET 
ʧʦʩ. ʇʘʨʘʪʫʥʢʘ, 

ʂʘʤʯʘʪʩʢʠʡ ʢʨʘʡ 
35  

POD 
ʧʦʩ. ɹʦʨ, ʂʨʘʩʥʦʷʨʩʢʠʡ 

ʢʨʘʡ 
0  

SPG ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ 1252  

WSE 
ʧʦʩ. ʇʨʠʤʦʨʩʢʠʡ, ʈʝʩʧ. 

ʂʘʨʝʣʠʷ 
26  

YAK  ʛ. ʗʢʫʪʩʢ 28  

ʀʊʆɻʆ  3534.8  

ʄʦʜʝʨʥʠʟʘʮʠʷ ʛʝʦʤʘʛʥʠʪʥʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ çʂʣʠʤʦʚʩʢʘʷè ʚʢʣʶʯʘʣʘ ʫʩʪʘʥʦʚʢʫ 

ʥʦʚʦʡ ʩʠʩʪʝʤʳ ʪʝʨʤʦʨʝʛʫʣʷʮʠʠ ʚ ʚʘʨʠʘʮʠʦʥʥʦʤ ʧʘʚʠʣʴʦʥʝ, ʫʩʪʘʥʦʚʢʫ ʤʝʪʝʦʩʪʘʥʮʠʠ ʥʘ 

ʩʪʝʥʫ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʜʘʥʠʷ, ʥʘʩʪʨʦʡʢʫ ʩʠʩʪʝʤʳ ʩʙʦʨʘ ʜʘʥʥʳʭ (Magrec-4) ʜʣʷ ʨʝʛʠʩʪʨʘʮʠʠ 

ʧʦʢʘʟʘʥʠʡ ʦʪ ʤʝʪʝʦʩʪʘʥʮʠʠ ʠ ʩʠʩʪʝʤʳ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʜʘʪʯʠʢʦʚ ʠ ʧʦʩʣʝʜʫʶʱʫ  ʁʧʝʨʝʜʘʯʫ 

ʜʘʥʥʳʭ ʚ ɻʎ ʈɸʅ, ʟʘʧʫʩʢ ʜʫʙʣʠʨʫʶʝɦʛʦ ʚʝʢʪʦʨʥʦʛʦ ʤʘʛʥʠʪʦʤʝʪʨʘ FGE ʠ ʫʩʪʘʥʦʚʢʫ ʚʪʦʨʦʡ 

ʤʠʨʳ. ʅʘ ʦʙʩʝʨʚʘʪʦʨʠʠ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛè ʙʳʣʠ ʧʦʚʳʰʝʥʳ ʦʧʝʨʘʪʠʚʥʦʩʪʴ ʠ ʘʢʢʫʨʘʪʥʦʩʪʴ 
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ʧʨʦʮʝʜʫʨʳ ʠʟʤʝʨʝʥʠʷ ʚʝʣʠʯʠʥʳ ʨʘʟʥʦʩʪʠ ʤʦʜʫʣʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ɿʝʤʣʠ (F0) ʤʝʞʜʫ 

ʧʨʠʙʦʨʥʳʤʠ ʧʦʩʪʘʤʝʥʪʘʤʠ ʚ ʘʙʩʦʣʶʪʥʦʤ ʧʘʚʠʣʴʦʥʝ. 

ɺ 2019 ʛ. ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʧʦʣʥʠʣʘʩʴ ʙʘʟʘ ʥʘʙʣʶʜʝʥʠʡ ʘʙʩʦʣʶʪʥʳʭ ʟʥʘʯʝʥʠʡ 

ʵʣʝʤʝʥʪʦʚ ʛʝʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʟʘ ʩʯʝʪ ʧʨʠʨʦʩʪʘ ʦʙʩʝʨʚʘʪʦʨʩʢʠʭ ʘʙʩʦʣʶʪʥʳʭ ʠʟʤʝʨʝʥʠʡ 

(çʂʣʠʤʦʚʩʢʘʷè, çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛè, çʄʠʥʩʢè) ʠ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʧʦʣʠʛʦʥ ɸʆ 

çɺʆʄɿè, ɺʦʣʦʛʦʜʩʢʠʡ ʦʧʪʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʡ ʟʘʚʦʜ, ʛ. ɺʦʣʦʛʜʘ). 

3.3. ʀʟʫʯʝʥʠʝ ʛʝʦʤʝʪʨʠʠ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ ʤʝʪʦʜʘʤʠ ɼʄɸ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʨʷʜ ʩʧʦʩʦʙʦʚ ʦʧʨʝʜʝʣʝʥʠʷ ʪʨʝʥʜʦʚ ʠ ʵʢʩʪʨʝʤʫʤʦʚ ʥʘ 

ʩʪʦʭʘʩʪʠʯʝʩʢʠʭ ʚʨʝʤʝʥʥʳʭ ʨʷʜʘʭ [ɻʫʤʙʝʣʴ, 1965; ʃʠʜʙʝʪʪʝʨ ʠ ʜʨ., 1989; ʃ ʙʁʫʰʠʥ, 2005; 

ʄʘʣʣʘ, 2005], ʯʪʦ ʥʝʫʜʠʚʠʪʝʣʴʥʦ, ʧʦʩʢʦʣʴʢʫ ʪʨʝʥʜʳ ʚʨʝʤʝʥʥʦʛʦ ʨʷʜʘ ʷʚʣʷʶʪʩʷ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʜʠʥʘʤʠʢʠ ʧʨʦʮʝʩʩʘ, ʩʪʦʷʱʝʛʦ ʟʘ ʥʠʤ. ʉʪʦʭʘʩʪʠʯʝʩʢʠʝ 

ʪʨʝʥʜʳ ʚ ʨʝʘʣʴʥʳʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʩʦʚʩʝʤ ʥʝ ʧʦʭʦʞʠ ʥʘ ʠʜʝʘʣʴʥʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ, 

ʧʦʩʢʦʣʴʢʦ ʚ ʥʠʭ ʩʣʫʯʘʶʪʩʷ ʩʙʦʠ. ʕʪʦ ʥʝ ʩʤʫʱʘʝʪ ʵʢʩʧʝʨʪʘ, ʠʟʥʘʯʘʣʴʥʦ ʦʙʣʘʜʘʶʱʝʛʦ 

ʘʜʘʧʪʠʚʥʳʤ ʚʦʩʧʨʠʷʪʠʝʤ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʩʚʦʡʩʪʚ ʧʨʝʜʝʣʴʥʦʩʪʠ, ʥʝʧʨʝʨʳʚʥʦʩʪʠ, 

ʩʚʷʟʥʦʩʪʠ, ʪʨʝʥʜʘ ʠ ʪ.ʜ. ʀʩʩʣʝʜʦʚʘʪʝʣʴ ʧʦʥʠʤʘʝʪ, ʢʦʛʜʘ ʥʘʨʫʰʝʥʠʝ ʥʝʩʫʱʝʩʪʚʝʥʥʦ ʠ ʪʨʝʥʜ 

ʧʨʦʜʦʣʞʘʝʪʩʷ, ʘ ʢʦʛʜʘ ʥʘʨʫʰʝʥʠʝ ʧʨʝʨʳʚʘʝʪ ʪʨʝʥʜ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʝʩʣʠ ʠʜʝʘʣʴʥʳʝ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʪʨʝʥʜʳ ʦʜʥʦʟʥʘʯʥʳ ʠ ʩʪʨʦʛʠ, ʪʦ ʩʪʦʭʘʩʪʠʯʝʩʢʠʝ ʟʘʚʠʩʷʪ ʦʪ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʵʢʩʧʝʨʪʘ, ʘ ʜʣʷ ʨʘʟʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʦʥʠ, ʚʦʦʙʱʝ ʛʦʚʦʨʷ, ʤʦʛʫʪ ʨʘʟʣʠʯʘʪʴʩʷ. ʇʦʵʪʦʤʫ 

ʬʦʨʤʘʣʠʟʘʮʠʷ ʩʪʦʭʘʩʪʠʯʝʩʢʠʭ ʨʷʜʦʚ ʜʦʣʞʥʘ ʙʳʪʴ ʨʘʟʥʦʤʘʩʰʪʘʙʥʦʡ, ʧʦʜʦʙʥʦ ʚʵʡʚʣʝʪ-

ʩʧʝʢʪʨʫ, ʘ ʧʦʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʤʥʦʛʦʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ. ʄʝʥʷʷ ʧʘʨʘʤʝʪʨʳ, ʠʩʩʣʝʜʦʚʘʪʝʣʴ 

ʧʦʣʫʯʠʪ ʧʦʣʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʪʨʝʥʜʘʭ ʠ ʚʳʙʝʨʝʪ ʥʫʞʥʳʡ. ʇʝʨʝʯʠʩʣʠʤ ʧʘʨʘʤʝʪʨʳ ʪʘʢʦʡ 

ʬʦʨʤʘʣʠʟʘʮʠʠ: ʣʦʢʘʣʴʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʪʨʝʥʜʘ, ʫʨʦʚʝʥʴ ʟʥʘʯʠʤʦʩʪʠ ʪʨʝʥʜʘ, ʫʨʦʚʝʥʴ 

ʥʘʨʫʰʝʥʠʷ ʪʨʝʥʜʘ, ʩʧʦʩʦʙ ʧʦʠʩʢʘ ʯʝʪʢʦʛʦ ʵʢʩʪʨʝʤʫʤʘ ʤʝʞʜʫ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʤʠ 

ʪʨʝʥʜʘʤʠ. ʀʭ ʤʳ ʪʨʘʢʪʫʝʤ ʢʘʢ ʥʝʯʝʪʢʠʝ ʤʥʦʞʝʩʪʚʘ, ʠ ʧʦʪʦʤʫ ʩʪʦʭʘʩʪʠʯʝʩʢʠʝ ʪʨʝʥʜʳ 

ʧʦʣʫʯʘʶʪʩʷ ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʥʝʯʝʪʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʘ ʙʘʟʝ ʜʠʩʢʨʝʪʥʦʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ ɼʄɸ [ɸʛʘʷʥ ʠ ʜʨ., 2018]. ɿʘ 2019 ʛ. ʙʳʣ ʠʩʩʣʝʜʦʚʘʥ ʦʜʠʥ ʧʦʜʭʦʜ ʢ ʪʘʢʦʡ 

ʬʦʨʤʘʣʠʟʘʮʠʠ ʩʪʦʭʘʩʪʠʯʝʩʢʠʭ ʪʨʝʥʜʦʚ. ʆʥ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʥʦʚʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

ʢʦʥʩʪʨʫʢʮʠʠ ʨʝʛʨʝʩʩʠʦʥʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ ʜʣʷ ʢʦʥʝʯʥʦʛʦ ʚʨʝʤʝʥʥʦʛʦ ʨʷʜʘ. ʊʨʝʥʜʳ ʠʱʫʪʩʷ 

ʩ ʧʦʤʦʱʴʶ ʧʨʦʠʟʚʦʜʥʦʡ ʧʦ ʩʮʝʥʘʨʠʶ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. ɸʧʨʦʙʘʮʠʷ 

ʫʢʘʟʘʥʥʳʭ ʧʦʜʭʦʜʦʚ ʧʨʦʚʦʜʠʣʘʩʴ ʢʘʢ ʥʘ ʩʠʥʝʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ (ʨʠʩ. 3.2), ʪʘʢ ʠ ʥʘ 

ʬʘʢʪʠʯʝʩʢʠʭ ʛʝʦʤʘʛʥʠʪʥʳʭ ʥʘʙʣʶʜʝʥʠʷʭ ʩʝʪʠ ʀʅʊɽʈʄɸɻʅɽʊ. ɺʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ 

ʧʨʝʜʣʦʞʝʥʥʳʡ ʤʝʪʦʜ ʠʩʧʦʣʴʟʦʚʘʣʩ ̫ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʛʝʦʤʘʛʥʠʪʥʳʭ ʜʞʝʨʢʦʚ [Brown et al., 

2013]. ɺ ʭʦʜʝ ʨʘʙʦʪʳ [ɸʛʘʷʥ ʠ ʜʨ., 2019] ʚʧʝʨʚʳʝ ʩ ʧʦʤʦʱʴʶ ʘʧʧʘʨʘʪʘ ʨʝʛʨʝʩʩʠʦʥʥʳʭ 
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ʧʨʦʠʟʚʦʜʥʳʭ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʪʨʝʥʜʳ ʚʝʢʦʚʦʛʦ ʭʦʜʘ ʟʘ ʧʝʨʠʦʜ 1991.0ï2015.3 ʛʛ. ʧʦ ʪʨʝʤ 

ʢʦʤʧʦʥʝʥʪʘʤ ʜʣʷ ʧʷʪʠ ʚʳʙʨʘʥʥʳʭ ʛʝʦʤʘʛʥʠʪʥʳʭ ʦʙʩʝʨʚʘʪʦʨʠʡ. ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʩʤʝʥʘ ʪʨʝʥʜʦʚ ʦʪ ʚʦʟʨʘʩʪʘʶʱʝʛʦ ʢ 

ʫʙʳʚʘʶʱʝʤʫ ʠʣʠ ʦʪ ʫʙʳʚʘʶʱʝʛʦ ʢ ʚʦʟʨʘʩʪʘʶʱʝʤʫ ʧʨʦʠʩʭʦʜʷʪ ʚ ʪʝ ʞʝ ʧʝʨʠʦʜʳ ʚʨʝʤʝʥʠ, 

ʢʦʛʜʘ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʜʞʝʨʢʠ ʢʣʘʩʩʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʟʘ ʫʢʘʟʘʥʥʳʡ ʧʝʨʠʦʜ. 

 

ʈʠʩʫʥʦʢ 3.2 ï ʊʨʝʥʜʳ (ʟʝʣʝʥʳʡ ʠ ʢʨʘʩʥʳʡ ʮʚʝʪʘ) ʠ ʵʢʩʪʨʝʤʫʤʳ (ʟʚʝʟʜʦʯʢʠ) ʧʨʠ 

2.0=a  

3.4. ʆʙʦʙʱʝʥʠʝ ʤʝʪʦʜʦʚ ʮʠʬʨʦʚʦʡ ʬʠʣʴʪʨʘʮʠʠ ʥʘ ʙʘʟʝ ʣʦʢʘʣʴʥʳʭ 

ʘʧʧʨʦʢʩʠʤʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ 

ɿʘ ʦʪʯʝʪʥʳʡ ʧʝʨʠʦʜ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʦʙʦʙʱʝʥʠʝ ʤʝʪʦʜʦʚ ʩʪʘʥʜʘʨʪʥʦʡ ʮʠʬʨʦʚʦʡ 

ʬʠʣʴʪʨʘʮʠʠ, ʢʦʪʦʨʦʝ ʦʩʥʦʚʘʥʦ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʠʩʪʝʤ ʣʦʢʘʣʴʥʳʭ ʘʧʧʨʦʢʩʠʤʘʮʠʦʥʥʳʭ 

ʤʦʜʝʣʝʡ ʠ ʦʙʝʩʧʝʯʝʥʠʠ ʥʝʦʙʭʦʜʠʤʦʡ ʛʣʘʜʢʦʩʪʠ ʨʝʟʫʣʴʪʠʨʫʶʱʝʡ ʬʫʥʢʮʠʠ ʬʠʣʴʪʨʘʮʠʠ 

ʧʫʪʸʤ ʚʳʧʦʣʥʝʥʠʷ ʚ ʪʦʯʢʘʭ ʩʪʳʢʦʚʢʠ ʣʦʢʘʣʴʥʳʭ ʠʥʪʝʨʚʘʣʦʚ ʫʩʣʦʚʠʡ - ʨʘʚʝʥʩʪʚ ʥʫʣʝʚʳʭ, 

ʧʝʨʚʳʭ ʠ ʪ.ʜ. ʧʨʦʠʟʚʦʜʥʳʭ ʜʣʷ ʣʦʢʘʣʴʥʳʭ ʤʦʜʝʣʝʡ. ʇʨʝʜʣʘʛʘʝʤʳʡ ʤʝʪʦʜ ʬʠʣʴʪʨʘʮʠʠ 

ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʟʘʜʘʯʘʭ ʧʦʚʳʰʝʥʠʷ ʪʦʯʥʦʩʪʠ ʥʘʙʣʶʜʝʥʠʡ ʚʝʢʪʦʨʦʚ 

ʛʝʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ. ɹʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʤʝʪʦʜʳ ʚʳʯʠʩʣʝʥʠʷ ʘʧʧʨʦʢʩʠʤʘʮʠʦʥʥʳʭ 

ʩʧʣʘʡʥʦʚʳʭ ʬʫʥʢʮʠʡ (ɸʉʌ) ʜʣʷ ʟʘʜʘʯ ʮʠʬʨʦʚʦʡ ʬʠʣʴʪʨʘʮʠʠ. ʈʘʩʩʤʦʪʨʝʥʳ ɸʉʌ ʩ 

ʙʘʟʠʩʥʳʤʠ ʧʦʣʠʥʦʤʘʤʠ ʦʙʱʝʛʦ ʚʠʜʘ ʠ ʙʘʟʠʩʥʳʤʠ ʜʠʩʢʨʝʪʥʳʤʠ ʦʨʪʦʛʦʥʘʣʴʥʳʤʠ 

ʧʦʣʠʥʦʤʘʤʠ. ɺʳʯʠʩʣʝʥʠʷ ɸʉʌ ʨʝʘʣʠʟʦʚʘʥʳ ʥʘ ʦʩʥʦʚʝ ʨʝʰʝʥʠʡ ʟʘʜʘʯ ʫʩʣʦʚʥʦʡ 

ʦʧʪʠʤʠʟʘʮʠʠ. ʇʦʣʫʯʝʥʳ ʨʝʢʫʨʨʝʥʪʥʳʝ ʬʦʨʤʫʣʳ ʜʣʷ ʩʠʩʪʝʤʳ ʥʦʨʤʠʨʦʚʘʥʥʳʭ ʜʠʩʢʨʝʪʥʳʭ 

ʦʨʪʦʛʦʥʘʣʴʥʳʭ ʧʦʣʠʥʦʤʦʚ ʠ ʠʭ ʧʨʦʠʟʚʦʜʥʳʭ. ʇʨʝʜʣʦʞʝʥʥʳʝ ɸʉʌ ʥʘ ʜʠʩʢʨʝʪʥʳʭ 

ʦʨʪʦʛʦʥʘʣʴʥʳʭ ʧʦʣʠʥʦʤʘʭ ʧʦʟʚʦʣʷʶʪ ʩʥʠʟʠʪʴ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʠ ʧʦʛʨʝʰʥʦʩʪʠ 

ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ɸʉʌ ʥʘ ʧʦʣʠʥʦʤʘʭ ʦʙʱʝʛʦ ʚʠʜʘ. ʇʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ 
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ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʠʤʝʥʝʥʠʷ ɸʉʌ ʥʘ ʜʠʩʢʨʝʪʥʳʭ ʦʨʪʦʛʦʥʘʣʴʥʳʭ 

ʧʦʣʠʥʦʤʘʭ ʜʣʷ ʟʘʜʘʯ ʮʠʬʨʦʚʦʡ ʬʠʣʴʪʨʘʮʠʠ. ʎʠʬʨʦʚʘʷ ʬʠʣʴʪʨʘʮʠʷ ʥʘ ʦʩʥʦʚʝ ɸʉʌ ʤʦʞʝʪ 

ʙʳʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʪʘʥʜʘʨʪʥʦʡ ʮʠʬʨʦʚʦʡ ʬʠʣʴʪʨʘʮʠʠ [Taylor, 2011], 

ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʨʝʢʫʨʨʝʥʪʥʳʭ ʫʨʘʚʥʝʥʠʷʭ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ɸʉʌ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʨʷʜ 

ʧʨʝʠʤʫʱʝʩʪʚ, ʥʘʧʨʠʤʝʨ, ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʪʴ ʜʠʥʘʤʠʯʝʩʢʠʝ ʧʦʛʨʝʰʥʦʩʪʠ ʮʠʬʨʦʚʦʡ 

ʬʠʣʴʪʨʘʮʠʠ. ʇʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʮʠʬʨʦʚʦʡ ʬʠʣʴʪʨʘʮʠʠ ʚ ʩʠʩʪʝʤʘʭ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ 

ʥʘ ʦʩʥʦʚʝ ɸʉʌ ʜʦʩʪʘʪʦʯʥʦ ʯʘʩʪʦ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʩʣʫʯʘʠ, ʢʦʛʜʘ ʯʠʩʣʦ ʥʘʙʣʶʜʝʥʠʡ 

ʧʨʝʚʳʰʘʝʪ ʯʠʩʣʦ ʥʘʟʥʘʯʝʥʥʳʭ ʩʧʣʘʡʥʦʚʳʭ ʫʟʣʦʚ ʠ ʚ ʢʘʯʝʩʪʚʝ ʙʘʟʠʩʥʳʭ ʬʫʥʢʮʠʡ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʠʪʴ ʧʦʣʠʥʦʤʳ ʩ ʙʦʣʴʰʠʤʠ ʩʪʝʧʝʥʷʤʠ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʪʨʝʙʦʚʘʥʠʠ 

ʩʥʠʞʝʥʠʷ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ ʠ ʚʦʟʥʠʢʘʶʱʠʭ ʧʦʛʨʝʰʥʦʩʪʝʡ. ʆʙʳʯʥʦ ʧʨʠ ʥʘʭʦʞʜʝʥʠʠ 

ɸʉʌ ʥʘ ʙʘʟʠʩʥʳʭ ʧʦʣʠʥʦʤʘʭ ʩ ʙʦʣʴʰʠʤʠ ʩʪʝʧʝʥʷʤʠ ʜʣʷ ʙʦʣʴʰʠʭ ʠʥʪʝʨʚʘʣʦʚ ʥʘʙʣʶʜʝʥʠʡ 

ʚʦʟʥʠʢʘʶʪ ʧʨʦʙʣʝʤʳ ʨʝʰʝʥʠʡ ʩʠʩʪʝʤ ʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ ʚʳʩʦʢʦʡ ʨʘʟʤʝʨʥʦʩʪʠ, 

ʩʚʷʟʘʥʥʳʝ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʤʠ ʟʘʪʨʘʪʘʤʠ. ʇʨʠ ʧʦʚʳʰʝʥʠʠ ʩʪʝʧʝʥʝʡ 

ʙʘʟʠʩʥʳʭ ʧʦʣʠʥʦʤʦʚ ʦʙʱʝʛʦ ʚʠʜʘ ʜʣʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʣʠʥʝʡʥʳʭ ʩʠʩʪʝʤ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ 

ʧʨʦʙʣʝʤʳ ʧʣʦʭʦʡ ʦʙʫʩʣʦʚʣʝʥʥʦʩʪʠ, ʧʨʠʚʦʜʷʱʠʝ ʢ ʪʦʯʥʦʩʪʥʳʤ ʦʛʨʘʥʠʯʝʥʠʷʤ 

ʘʧʧʨʦʢʩʠʤʘʮʠʡ. ʇʨʠʤʝʥʝʥʠʝ ʩʧʣʘʡʥʦʚ ʜʣʷ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʬʫʥʢʮʠʡ ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʤʥʦʛʠʭ 

ʦʙʣʘʩʪʝʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʤʘʪʝʤʘʪʠʢʠ [ʄʘʢʘʨʦʚ, ʍʣʦʙʳʩʪʦʚ, 1983]. ɺ 2019 ʛ. ʥʘ ʦʩʥʦʚʝ 

[ɻʝʪʤʘʥʦʚ, 2013] ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʳ ʤʝʪʦʜʳ ʚʳʯʠʩʣʝʥʠʷ ɸʉʌ ʩ ʙʘʟʠʩʥʳʤʠ ʧʦʣʠʥʦʤʘʤʠ 

ʦʙʱʝʛʦ ʚʠʜʘ ʠ ʙʘʟʠʩʥʳʤʠ ʜʠʩʢʨʝʪʥʳʤʠ ʦʨʪʦʛʦʥʘʣʴʥʳʤʠ ʧʦʣʠʥʦʤʘʤʠ, ʢʦʪʦʨʳʝ 

ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʧʨʝʦʜʦʣʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʧʨʦʙʣʝʤ. ʈʝʘʣʠʟʦʚʘʥʥʘʷ ʟʜʝʩʴ ʟʘʜʘʯʘ 

ʚʳʯʠʩʣʝʥʠʷ ɸʉʌ ʩ ʙʘʟʠʩʥʳʤʠ ʧʦʣʠʥʦʤʘʤʠ ʦʙʱʝʛʦ ʚʠʜʘ ʠ ʩ ʯʠʩʣʦʤ ʥʘʙʣʶʜʝʥʠʡ, 

ʧʨʝʚʳʰʘʶʱʝʤ ʯʠʩʣʦ ʩʧʣʘʡʥʦʚʳʭ ʫʟʣʦʚ, ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʦʙʦʙʱʝʥʠʠ ʠʟʚʝʩʪʥʦʡ ʟʘʜʘʯʠ ʩʦ 

ʩʧʣʘʡʥʦʚʳʤʠ ʬʫʥʢʮʠʷʤʠ ʥʘ ʦʩʥʦʚʝ ʢʫʙʠʯʝʩʢʠʭ ʧʦʣʠʥʦʤʦʚ ʠ ʩ ʫʟʣʘʤʠ, ʢʦʪʦʨʳʝ ʩʦʚʧʘʜʘʶʪ 

ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ ʟʘʰʫʤʣʸʥʥʳʭ ʥʘʙʣʶʜʝʥʠʡ. ʋʧʦʤʷʥʫʪʘʷ ʟʘʜʘʯʘ ʚʧʝʨʚʳʝ ʙʳʣʘ ʨʘʩʩʤʦʪʨʝʥʘ 

ʚ [Schoenberg, 1964], ʜʦʩʪʘʪʦʯʥʦ ʜʝʪʘʣʴʥʦʝ ʝʸ ʦʧʠʩʘʥʠʝ ʧʨʠʚʝʜʝʥʦ ʚ [ʉʪʝʯʢʠʥ, ʉʫʙʙʦʪʠʥ, 

1976]. ʕʪʘ ʟʘʜʘʯʘ, ʦʙʩʫʞʜʸʥʥʘʷ ʩ ʜʦʩʪʘʪʦʯʥʦ ʦʙʱʠʭ ʧʦʟʠʮʠʡ ʚ [ɺʦʣʢʦʚ, 2011], ʠʤʝʝʪ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʨʠʣʦʞʝʥʠʷ, ʥʘʧʨʠʤʝʨ, [Peltier, Chuliat, 2010]; ʝʸ ʘʣʛʦʨʠʪʤ ʠʟ [ʉʪʝʯʢʠʥ, 

ʉʫʙʙʦʪʠʥ, 1976] ʚ ʚʠʜʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷ csaps ʨʝʘʣʠʟʦʚʘʥ ʚ ʢʦʤʧʣʝʢʩʝ Matlab. ɼʣʷ 

ɸʉʌ ʠʟ [Schoenberg, 1964; ʉʪʝʯʢʠʥ, ʉʫʙʙʦʪʠʥ, 1976] ʦʧʪʠʤʠʟʠʨʫʝʤʳʡ ʬʫʥʢʮʠʦʥʘʣ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʟʚʝʰʝʥʥʫʶ ʩʫʤʤʫ ʜʚʫʭ ʩʦʩʪʘʚʣʷʶʱʠʭ: ʩʫʤʤʳ ʢʚʘʜʨʘʪʦʚ ʨʘʟʥʦʩʪʝʡ 

ʥʘʙʣʶʜʝʥʠʡ ʠ ʟʥʘʯʝʥʠʡ ʩʧʣʘʡʥʦʚʦʡ ʬʫʥʢʮʠʠ, ʧʨʠ ʵʪʦʤ ʯʠʩʣʦ ʥʘʙʣʶʜʝʥʠʡ ʨʘʚʥʷʝʪʩʷ ʯʠʩʣʫ 

ʫʟʣʦʚ, ʠ ʠʥʪʝʛʨʘʣʘ ʦʪ ʢʚʘʜʨʘʪʘ ʚʪʦʨʦʡ ʧʨʦʠʟʚʦʜʥʦʡ ʜʣʷ ʩʧʣʘʡʥʦʚʦʡ ʬʫʥʢʮʠʠ. ɼʣʷ 

ʧʨʝʜʣʦʞʝʥʥʳʭ ɸʉʌ ʦʧʪʠʤʠʟʠʨʫʝʤʳʡ ʬʫʥʢʮʠʦʥʘʣ ʩʦʚʧʘʜʘʝʪ ʧʦ ʬʦʨʤʝ ʩ ʬʫʥʢʮʠʦʥʘʣʦʤ ʠʟ 

[Schoenberg, 1964; ʉʪʝʯʢʠʥ, ʉʫʙʙʦʪʠʥ, 1976]. ʆʪʣʠʯʠʷ ʩʦʩʪʦʷʪ ʚ ʪʦʤ, ʯʪʦ: 1. ʯʠʩʣʦ 
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ʥʘʙʣʶʜʝʥʠʡ ʧʨʝʚʳʰʘʝʪ ʯʠʩʣʦ ʩʧʣʘʡʥʦʚʳʭ ʫʟʣʦʚ; 2. ʚ ʢʘʯʝʩʪʚʝ ʩʧʣʘʡʥʦʚʳʭ ʬʫʥʢʮʠʡ ʤʦʛʫʪ 

ʚʳʩʪʫʧʘʪʴ ʧʦʣʠʥʦʤʳ ʦʙʱʝʛʦ ʚʠʜʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʦʨʪʦʛʦʥʘʣʴʥʳʝ ʧʦʣʠʥʦʤʳ. ʉʣʝʜʫʝʪ 

ʟʘʤʝʪʠʪʴ, ʯʪʦ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʚ ʢʘʯʝʩʪʚʝ ʙʘʟʠʩʥʳʭ ʬʫʥʢʮʠʡ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʣʶʙʳʝ ʜʚʘʞʜʳ 

ʜʠʬʬʝʨʝʥʮʠʨʫʝʤʳʝ ʬʫʥʢʮʠʠ, ʣʠʥʝʡʥʳʝ ʧʦ ʧʘʨʘʤʝʪʨʘʤ. ʇʝʨʚʦʝ ʦʪʣʠʯʠʝ ʧʦʟʚʦʣʷʝʪ 

ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʦʩʪʴ ɸʉʌ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ [Schoenberg, 1964; 

ʉʪʝʯʢʠʥ, ʉʫʙʙʦʪʠʥ, 1976]. ɺʪʦʨʦʝ ʦʪʣʠʯʠʝ, ʧʨʠ ʫʩʣʦʚʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɸʉʌ ʥʘ 

ʜʠʩʢʨʝʪʥʳʭ ʦʨʪʦʛʦʥʘʣʴʥʳʭ ʧʦʣʠʥʦʤʘʭ, ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʪʴ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ 

ʟʘʪʨʘʪʳ ʠ ʧʦʛʨʝʰʥʦʩʪʠ ʘʧʧʨʦʢʩʠʤʘʮʠʠ (ʨʠʩ. 3.3). ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʦʪʣʠʯʠʷ ʧʦʟʚʦʣʷʶʪ 

ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʜʣʘʛʘʝʤʳʭ ɸʉʌ ʚ ʟʘʜʘʯʘʭ ʬʠʣʴʪʨʘʮʠʠ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ ʠ ʧʦʩʪʘʥʦʚʢʠ ʜʣʷ ʟʘʜʘʯ 

ʚʳʯʠʩʣʝʥʠʷ ɸʉʌ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ (ʥʘʧʨ., [ʕʰʘʨʦʚ, 

2008]) ʠ ʟʘʨʫʙʝʞʥʳʭ (ʥʘʧʨ., [ɺarrera et al., 2013]) ʧʫʙʣʠʢʘʮʠʷʭ. ʇʦʛʨʝʰʥʦʩʪʠ ʬʠʣʴʪʨʘʮʠʠ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ɸʉʌ ʦʢʘʟʳʚʘʶʪʩʷ ʤʝʥʴʰʝ (ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ, ʩʫʱʝʩʪʚʝʥʥʦ 

ʤʝʥʴʰʝ), ʯʝʤ ʧʦʛʨʝʰʥʦʩʪʠ ʬʠʣʴʪʨʘʮʠʠ, ʨʝʘʣʠʟʫʝʤʳʝ ʥʘ ʦʩʥʦʚʝ ʪʨʘʜʠʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ.  

 

ʈʠʩʫʥʦʢ 3.3 ï ʆʮʝʥʢʠ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʚʨʝʤʝʥʥʳʭ ʟʘʪʨʘʪ ʘʣʛʦʨʠʪʤʦʚ ʧʦʩʪʨʦʝʥʠʷ 

ɸʉʌ ʥʘ ʦʨʪʦʛʦʥʘʣʴʥʳʭ ʠ ʦʙʱʝʛʦ ʚʠʜʘ ʧʦʣʠʥʦʤʘʭ 

1.5. ʈʘʩʰʠʨʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʘ ɸʇʂ ʄɸɻʅʋʉ 

ɿʘ 2019 ʛ. ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʘʣʛʦʨʠʪʤʦʚ ʦʙʨʘʙʦʪʢʠ ɸʇʂ 

ʄɸɻʅʋʉ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩʠʩʪʝʤʳ ʚʚʦʜʘ, ʚʝʨʠʬʠʢʘʮʠʠ ʠ ʨʘʩʯʝʪʘ ʘʙʩʦʣʶʪʥʳʭ ʟʥʘʯʝʥʠʡ 

ʢʦʤʧʦʥʝʥʪ ʄʇɿ. ɹʳʣʘ ʜʦʙʘʚʣʝʥʘ ʧʦʜʜʝʨʞʢʘ ʨʘʩʯʝʪʘ ʙʘʟʠʩʥʳʭ ʧʦ ʠʟʤʝʨʝʥʠʷʤ, ʧʦʣʫʯʝʥʥʳʤ 

ʥʫʣʴ-ʤʝʪʦʜʦʤ. ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʝʦʙʣʘʜʘʶʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʳʙʨʦʩʦʚ ʚ ʙʘʟʠʩʥʳʭ 
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ʟʥʘʯʝʥʠʷʭ ʢʦʤʧʦʥʝʥʪ ʄʇɿ, ʠʟʤʝʨʝʥʥʳʭ ʦʬʩʝʪʥʳʤ ʤʝʪʦʜʦʤ [ʂʨʘʩʥʦʧʝʨʦʚ, ʉʠʜʦʨʦʚ, 2016], 

ʦʙʲʷʩʥʷʝʪʩʷ ʘʣʛʦʨʠʪʤʦʤ ʧʨʦʚʝʜʝʥʠʷ ʥʘʙʣʶʜʝʥʠʡ, ʯʫʚʩʪʚʠʪʝʣʴʥʳʤ ʢ ʚʦʟʤʫʱʝʥʠʷʤ 

ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʚ ʧʨʦʮʝʩʩʝ ʠʟʤʝʨʝʥʠʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʧʦʣʥʝʥʠʝ ʘʙʩʦʣʶʪʥʳʭ 

ʥʘʙʣʶʜʝʥʠʡ ʜʚʫʤʷ ʤʝʪʦʜʘʤʠ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʙʘʟʠʩʥʳʭ ʟʥʘʯʝʥʠʡ 

ʢʦʤʧʦʥʝʥʪ ʄʇɿ. ʅʘ ʧʦʩʪʦʷʥʥʦʡ ʦʩʥʦʚʝ ʙʳʣʠ ʚʚʝʜʝʥʳ ʚʳʯʠʩʣʝʥʠʷ ʨʘʟʥʦʩʪʝʡ ʥʝʟʘʚʠʩʠʤʳʭ 

ʥʘʧʨʘʚʣʝʥʠʡ ʥʘ ʜʚʝ ʚʠʟʠʨʥʳʝ ʮʝʣʠ, ʯʪʦ ʥʘʧʨʷʤʫʶ ʚʣʠʷʝʪ ʥʘ ʢʘʯʝʩʪʚʦ ʧʦʩʪʘʚʣʷʝʤʳʭ 

ʜʘʥʥʳʭ. 

ɺʧʝʨʚʳʝ ʙʳʣ ʜʦʙʘʚʣʝʥ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʘʣʛʦʨʠʪʤ ʨʘʩʯʝʪʘ ʨʘʟʥʦʩʪʠ ʤʦʜʫʣʷ ʧʦʣʥʦʛʦ 

ʚʝʢʪʦʨʘ ʄʇɿ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʫʞʝʩʪʦʯʝʥʠʝʤ ʪʨʝʙʦʚʘʥʠʡ ʢ ʦʙʩʝʨʚʘʪʦʨʠʷʤ ʩʪʘʥʜʘʨʪʘ 

ʀʅʊɽʈʄɸɻʅɽʊ. ʋʢʘʟʘʥʥʘʷ ʨʘʟʥʦʩʪʴ (F0) ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʨʘʩʯʝʪʝ ʢʚʘʟʠʦʢʦʥʯʘʪʝʣʴʥʳʭ 

ʠ ʦʢʦʥʯʘʪʝʣʴʥʳʭ ʜʘʥʥʳʭ [Love, Chulliat, 2013] ʠ, ʧʦ ʩʫʪʠ, ʷʚʣʷʝʪʩʷ ʝʱʸ ʦʜʥʠʤ ʙʘʟʠʩʥʳʤ 

ʟʥʘʯʝʥʠʝʤ. ʈʝʛʫʣʷʨʥʳʡ ʨʷʜ ʟʥʘʯʝʥʠʡ F0, ʧʦʣʫʯʝʥʥʳʡ ʥʘ ʦʙʩʝʨʚʘʪʦʨʠʠ çʂʣʠʤʦʚʩʢʘʷè, 

ʧʦʢʘʟʘʥ ʥʘ ʨʠʩ. 3.4. ʇʨʝʠʤʫʱʝʩʪʚʘ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʦʙʝʩʧʝʯʠʚʘʶʪ ʜʚʝ ʩʦʩʪʘʚʣʷʶʱʠʝ: 

1. ʤʝʪʦʜ ʥʝ ʪʨʝʙʫʝʪ ʥʘʣʠʯʠʷ ʜʚʫʭ ʩʢʘʣʷʨʥʳʭ ʤʘʛʥʠʪʦʤʝʪʨʦʚ, ʜʣʷ ʥʝʛʦ ʜʦʩʪʘʪʦʯʥʦ 

ʦʜʥʦʛʦ ʰʪʘʪʥʦʛʦ ʧʨʠʙʦʨʘ; 

2. ʤʝʪʦʜ ʧʦʣʥʦʩʪʴʶ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥ ʠ ʣʠʰʝʥ ʩʫʙʲʝʢʪʠʚʥʦʛʦ ʧʦʜʭʦʜʘ ʦʧʝʨʘʪʦʨʘ ʢ 

ʚʳʙʦʨʫ ʠʩʩʣʝʜʫʝʤʳʭ ʠʥʪʝʨʚʘʣʦʚ. 

 

ʈʠʩʫʥʦʢ 3.4 ï ɿʥʘʯʝʥʠʷ F0, ʨʘʩʩʯʠʪʘʥʥʳʝ ʧʦ ʠʟʤʝʨʝʥʠʷʤ ʥʘ ʦʙʩʝʨʚʘʪʦʨʠʠ 

çʂʣʠʤʦʚʩʢʘʷè (ʟʝʣʝʥʳʡ), ʠ ʠʥʪʝʨʧʦʣʠʨʦʚʘʥʥʘʷ ʙʘʟʠʩʥʘʷ F0 (ʯʝʨʥʳʡ) 

ʉʫʱʝʩʪʚʝʥʥʦ ʙʳʣʠ ʨʘʩʰʠʨʝʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʩʠʩʪʝʤʳ ʫʩʢʦʨʝʥʥʦʡ ʧʦʜʛʦʪʦʚʢʠ 

ʢʚʘʟʠʦʢʦʥʯʘʪʝʣʴʥʳʭ ʜʘʥʥʳʭ ʩʪʘʥʜʘʨʪʘ ʀʅʊɽʈʄɸɻʅɽʊ. ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʘʣʛʦʨʠʪʤʳ ʠ 

ʤʝʪʦʜʳ ʠʥʪʝʛʨʠʨʦʚʘʥʳ ʚ ɸʇʂ ʄɸɻʅʋʉ ʠ ʧʨʦʰʣʠ ʫʩʧʝʰʥʫʶ ʘʧʨʦʙʘʮʠʶ ʥʘ ʜʘʥʥʳʭ 

ʦʙʩʝʨʚʘʪʦʨʠʡ çʂʣʠʤʦʚʩʢʘʷè (KLI) ʠ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛè (SPG). ʂʨʦʤʝ ʪʦʛʦ, ʤʦʜʝʨʥʠʟʘʮʠʠ 

ʢʦʩʥʫʣʩʷ ʮʝʣʳʡ ʨʷʜ ʤʝʣʢʠʭ ʘʩʧʝʢʪʦʚ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʙʳʣ ʚʥʝʜʨʝʥ ʥʦʚʳʡ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʡ ʩʝʨʚʠʩ ʚ ʨʘʙʦʪʫ ʚʝʙʩʘʡʪʘ ʛʝʦʤʘʛʥʠʪʥʦʛʦ ʮʝʥʪʨʘ (http://geomag.gcras.ru), 

ʙʘʟʠʨʫʶʱʠʡʩʷ ʥʘ Yandex Map API, ʚʤʝʩʪʦ ʫʩʪʘʨʝʚʰʝʛʦ Google.  
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4. ʆʨʛʘʥʠʟʘʮʠʷ, ʚʠʟʫʘʣʠʟʘʮʠʷ, ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʠ ʧʫʙʣʠʢʘʮʠʷ 

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʜʘʥʥʳʭ  

 

ʅʦʤʝʨ ʨʝʛʠʩʪʨʘʮʠʠ ʚ ʀʉ ʌɸʅʆ: 0145-2019-0004 

ʅʦʤʝʨ ʛʦʩʨʝʛʠʩʪʨʘʮʠʠ:  ɸɸɸɸ-ɸ19-119032090068-1  

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʟʘʚ. ʣʘʙ.,  ʢ.ʬ.-ʤ.ʥ. ɹ. ɸ. ɼʟʝʙʦʝʚ 

 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʠ ʘʢʪʫʘʣʠʟʘʮʠʷ ʠʤʝʶʱʠʭʩʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ, ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʭʨʘʥʝʥʠʷ, ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ, 

ʚʠʟʫʘʣʠʟʘʮʠʠ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʙʦʣʴʰʠʭ ʤʘʩʩʠʚʦʚ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʠ ʠʥʬʦʨʤʘʮʠʠ. 

ʇʨʦʚʝʜʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠ ʘʥʘʣʠʟʝ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ 

ʜʘʥʥʳʭ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʭʨʘʥʝʥʠʠ ʚ ɻʎ ʈɸʅ ʠʣʠ ʜʦʩʪʫʧʥʳʭ ʚ ʄʠʨʦʚʦʡ ʩʠʩʪʝʤʝ ʜʘʥʥʳʭ.  

4.1. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʫʧʨʘʚʣʝʥʠʷ ʤʘʩʩʠʚʘʤʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ɺ ʄʎɼ ʧʦ ʉɿʌ ʚ 2019 ʛ. ʨʝʦʨʛʘʥʠʟʦʚʘʥ ʚʝʙ-ʩʘʡʪ  ʥʘ ʛʣʘʚʥʦʡ ʩʪʨʘʥʠʮʝ 

http://www.wdcb.ru/stp/index.ru.html  ʨʘʟʤʝʱʝʥ ʥʦʚʳʡ ʜʦʢʫʤʝʥʪ çʇʦʣʠʪʠʢʘ ʚ ʦʪʥʦʰʝʥʠʠ 

ʜʘʥʥʳʭè, ʩʦʜʝʨʞʘʱʠʡ ʧʨʠʥʮʠʧʳ ʩʙʦʨʘ, ʥʘʢʦʧʣʝʥʠʷ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʧʦʩʪʘʚʱʠʢʘʤʠ ʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʜʘʥʥʳʭ. ʅʘ ʦʪʜʝʣʴʥʳʭ ʩʪʨʘʥʠʮʘʭ ʩʘʡʪʘ 

ʨʘʟʤʝʱʝʥʘ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʣʠʮʝʥʟʠʷ Creative Commons (CC BY-NC 4.0). ʅʘ ʦʩʥʦʚʝ 

ʠʥʬʦʨʤʘʮʠʠ, ʧʦʣʫʯʝʥʥʦʡ ʧʨʠ ʘʥʘʣʠʟʝ, ʨʝʛʠʩʪʨʘʮʠʠ ʠ ʧʨʦʚʝʨʢʝ ʢʘʯʝʩʪʚʘ ʜʘʥʥʳʭ, ʩʦʟʜʘʥʳ 

ʤʝʪʘʜʘʥʥʳʝ ʚ ʚʠʜʝ XML -ʬʘʡʣʦʚ ʚ ʄʝʞʜʫʥʘʨʦʜʥʦʤ ʩʪʘʥʜʘʨʪʝ ISO 19115,  ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ 

ʚ ʢʘʪʘʣʦʛʝ  ʤʝʪʘʜʘʥʥʳʭ http://www.wdcb.ru/metadata/stp/.  

ɼʦʧʦʣʥʝʥʳ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʩʚʦʙʦʜʥʦʤ ʜʦʩʪʫʧʝ ʥʘ ʩʘʡʪʝ ʎʝʥʪʨʘ ʤʘʩʩʠʚʳ 

ʩʨʝʜʥʝʯʘʩʦʚʳʭ ʠ ʤʠʥʫʪʥʳʭ ʟʥʘʯʝʥʠʡ ʵʣʝʤʝʥʪʦʚ ʛʝʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʚʥʦʚʴ ʧʦʩʪʫʧʠʚʰʠʤʠ 

ʜʘʥʥʳʤʠ ʦʪ ʨʷʜʘ ʦʙʩʝʨʚʘʪʦʨʠʡ, ʘ ʪʘʢʞʝ ʧʝʨʝʚʝʜʝʥʥʳʤʠ ʩ ʙʫʤʘʞʥʦʛʦ ʥʦʩʠʪʝʣʷ ʚ PDF 

ʬʦʨʤʘʪ ʠ ʟʘʪʝʤ ʚ ʪʝʢʩʪʦʚʳʝ ʬʘʡʣʳ ʚ ʢʦʜʘʭ ASCII (ʪʘʙʣ. 4.1). ɼʦʧʦʣʥʝʥʳ ʥʦʚʳʤʠ ʜʘʥʥʳʤʠ 

ʤʘʩʩʠʚʳ ʟʥʘʯʝʥʠʡ ʂ-ʠʥʜʝʢʩʘ ʨʷʜʘ ʦʙʩʝʨʚʘʪʦʨʠʡ. ʆʧʫʙʣʠʢʦʚʘʥʳ ʚ ʩʚʦʙʦʜʥʦʤ ʜʦʩʪʫʧʝ 

http://www.wdcb.ru/stp/magnetogr_list.ru.html ʮʠʬʨʦʚʳʝ ʠʟʦʙʨʘʞʝʥʠʷ ʤʘʛʥʠʪʦʛʨʘʤʤ 

ʦʙʩʝʨʚʘʪʦʨʠʡ çɸʰʭʘʙʘʜè (1968ï1983 ʛʛ.), çɹʦʨʦʢè (1969ï1972, 1981ï1983 ʛʛ.), çʀʨʢʫʪʩʢè 

(1967ï1969 ʛʛ.).  ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʜʘʥʥʳʝ ʚ ʢʦʣʠʯʝʩʪʚʝ ʙʦʣʝʝ 14 000 ʤʘʛʥʠʪʦʛʨʘʤʤ (160 ɻʙ) 

ʙʳʣʠ ʧʨʦʚʝʨʝʥʳ ʠ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʳ.  

ʅʦʚʳʝ ʜʘʥʥʳʝ ʠʦʥʦʩʬʝʨʥʦʡ ʩʪʘʥʮʠʠ ''ʄʦʩʢʚʘ'' (ʀɿʄʀʈɸʅ) ʟʘ ʧʝʨʠʦʜ XI.2018

http://www.wdcb.ru/stp/index.ru.html
http://www.wdcb.ru/metadata/stp/
http://www.wdcb.ru/stp/magnetogr_list.ru.html
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X.2019 ʛʛ. ʧʦʩʣʝ ʧʨʦʚʝʨʢʠ, ʘʥʘʣʠʟʘ ʠ ʧʝʨʝʬʦʨʤʘʪʠʨʦʚʘʥʠʷ ʧʨʝʦʙʨʘʟʦʚʘʥʳ ʚ ʛʦʜʦʚʳʝ ʬʘʡʣʳ 

ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ 18 ʠʦʥʦʩʬʝʨʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʦʧʫʙʣʠʢʦʚʘʥʳ ʥʘ ʚʝʙ-ʩʘʡʪʝ 

http://www.wdcb.ru/stp/ionosphere/ionospheric_phenomena.ru.html. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʨʝʧʦʟʠʪʦʨʠʡ ʩʦʜʝʨʞʠʪ ʠʦʥʦʩʬʝʨʥʳʝ ʜʘʥʥʳʝ ʩʪʘʥʮʠʠ ''ʄʦʩʢʚʘ'' ʟʘ ʧʝʨʠʦʜ 2008 2019 ʛʛ. 

ʊʘʙʣʠʮʘ 4.1 ï ʅʦʚʳʝ ʜʘʥʥʳʝ ʟʥʘʯʝʥʠʡ ʵʣʝʤʝʥʪʦʚ ʛʝʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, ʧʦʣʫʯʝʥʥʳʝ 

ʠ ʧʝʨʝʚʝʜʝʥʥʳʝ ʚ ʤʘʰʠʥʦʯʠʪʘʝʤʳʡ ʚʠʜ ʚ 2019 ʛ. ʠ ʨʘʟʤʝʱʝʥʥʳʝ ʥʘ ʚʝʙ-ʩʘʡʪʝ ʄʎɼ ʧʦ ʉɿʌ  

ʂʦʜ 

ʦʙʩʝʨʚʘʪʦʨʠʡ 

ʅʘʟʚʘʥʠʝ 

ʦʙʩʝʨʚʘʪʦʨʠʠ 

ʉʨʝʜʥʝʯʘʩʦʚʳʝ ʜʘʥʥʳʝ, 

ɻʦʜʳ (ʤʝʩʷʮʳ) 

ʄʠʥʫʪʥʳʝ 

ʜʘʥʥʳʝ, ʛʦʜʳ 

AAA  ɸʣʤʘ-ɸʪʘ 

1970(4ï12), 1971(9ï12), 1980(6), 1983(2), 

1985(6,11,12), 1986(7), 1987(1,7), 1989(7), 

1990(12), 2003 

 

AIA  ɸʨʛʝʥʪʠʥʩʢʠʝ ʦ-ʚʘ 2016, 2016 

ARS ɸʨʪʠ 2018, 1994(V & D comp), 1995(3 F comp) 2018 

BOX ɹʦʨʦʢ 2017ï2018 2017ï2018 

IRT ʀʨʢʫʪʩʢ 2018 2018 

KIV  ʂʠʝʚ 2016ï2017 2016ï2017 

KZN ʂʘʟʘʥʴ 2012ï2016 2012ï2016 

LVV  ʃʴʚʦʚ 2016ï2017, 1988ï1990 2016ï2017 

LZV ʃʘʟʘʨʝʚ 1960, 1961(1ï2)  

MGD ʄʘʛʘʜʘʥ 
1991ï1993, 1996ï1998, 1972ï1979(F comp), 

1981ï1989(F comp) 
 

MNK ʄʠʥʩʢ 2018 2018 

MOS ʄʦʩʢʚʘ 2018 2018 

NKK ʅʦʚʦʢʘʟʘʣʠʥʩʢ 1986(9), 1974ï1975  

NVL ʅʦʚʦʣʘʟʘʨʝʚʩʢʘʷ 1960(12)  

NVS ʅʦʚʦʩʠʙʠʨʩʢ 2018 2018 

PET ʇʝʪʨʦʧʘʚʣʦʚʩʢ 2018, 1968(V & H comp) 2018 

POD 
ʇʦʜʢʘʤʝʥʥʘʷ 

ʊʫʥʛʫʩʢʢʘ 
2015ï2016 2015ï2016 

SRE ʉʨʝʜʥʠʢʘʥ 1961(8 H comp)  

TIK ʊʠʢʩʠ 1987  

YAK  ʗʢʫʪʩʢ 2017 2016ï2017 

YSS ʖʞʥʦ-ʉʘʭʘʣʠʥʩʢ 1963 (V copm), 1989  

ʇʨʦʚʝʜʝʥʘ ʨʝʦʨʛʘʥʠʟʘʮʠʷ ʚʝʙ-ʩʪʨʘʥʠʮ ʨʘʟʜʝʣʘ çʉʦʣʥʝʯʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʠ 

ʤʝʞʧʣʘʥʝʪʥʘʷ ʩʨʝʜʘè http://www.wdcb.ru/stp/solar/solar_activity.ru.html. ʅʘ ʚʩʝʭ ʩʪʨʘʥʠʮʘʭ 

ʜʦʙʘʚʣʝʥʳ ʩʩʳʣʢʠ ʥʘ ʠʩʪʦʯʥʠʢʠ ʜʘʥʥʳʭ. ɼʣʷ ʨʷʜʘ ʥʘʙʦʨʦʚ ʜʘʥʥʳʭ ʧʨʠʚʝʜʝʥʳ ʮʠʬʨʦʚʳʝ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ ʦʙʲʝʢʪʘ DOIs, ʧʨʠʩʚʦʝʥʥʳʝ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ çɹʘʟʘ ʜʘʥʥʳʭ ʧʦ ʥʘʫʢʘʤ ʦ 

ɿʝʤʣʝè, ʘ ʪʘʢʞʝ ʥʘ ʨʷʜʝ ʩʪʨʘʥʠʮ ʨʘʟʤʝʱʝʥʘ ʣʠʮʝʥʟʠʷ CC BY-NC 4.0 ʧʦ ʩʦʛʣʘʩʦʚʘʥʠʶ ʩ 

ʧʦʩʪʘʚʱʠʢʘʤʠ ʜʘʥʥʳʭ. ɼʣʷ ʚʩʝʭ ʥʘʙʦʨʦʚ ʜʘʥʥʳʭ ʩʦʩʪʘʚʣʝʥʳ XML  ʬʘʡʣʳ ʤʝʪʘʜʘʥʥʳʭ 

ʩʪʘʥʜʘʨʪʘ ISO 19115. ʅʘ ʚʩʝʭ ʩʪʨʘʥʠʮʘʭ ʨʘʟʜʝʣʘ ʨʘʟʤʝʱʝʥʘ ʩʩʳʣʢʘ ʥʘ çʂʘʪʘʣʦʛ 

ʤʝʪʘʜʘʥʥʳʭè. ʆʧʫʙʣʠʢʦʚʘʥ çʉʧʠʩʦʢ ʩʦʣʥʝʯʥʳʭ ʧʨʦʪʦʥʥʳʭ ʩʦʙʳʪʠʡ 24 ʮʠʢʣʘ ʩʦʣʥʝʯʥʦʡ 

http://www.wdcb.ru/stp/ionosphere/ionospheric_phenomena.ru.html
http://www.wdcb.ru/stp/solar/solar_activity.ru.html
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ʘʢʪʠʚʥʦʩʪʠ, 2009 2019è [ʃʦʛʘʯʸʚ ʠ ʜʨ., 2019]. ɼʦʙʘʚʣʝʥ ʨʘʟʜʝʣ çʇʫʙʣʠʢʘʮʠʠ ʩ ʜʘʥʥʳʤʠè, 

ʩʦʜʝʨʞʘʱʠʡ ʧʦʜʙʦʨʢʫ ʠʟʜʘʥʠʡ ʄʠʨʦʚʳʭ ʮʝʥʪʨʦʚ ʜʘʥʥʳʭ ʧʦ ʉɿʌ ʚ ʉʐɸ ʠ ʚ ʄʦʩʢʚʝ ʩ 

ʜʘʥʥʳʤʠ ʦ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʤʝʞʧʣʘʥʝʪʥʦʡ ʩʨʝʜʝ. ʇʨʝʜʩʪʘʚʣʝʥ ʜʦʢʣʘʜ ʥʘ 14 

ʝʞʝʛʦʜʥʫʶ ʢʦʥʬʝʨʝʥʮʠʶ çʌʠʟʠʢʘ ʧʣʘʟʤʳ ʚ ʩʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʝè, ʧʨʦʭʦʜʠʚʰʫʶ ʚ ʀʂʀ 

ʈɸʅ (11 15 ʬʝʚʨʘʣʷ 2019 ʛ.) ʦ ʜʘʥʥʳʭ, ʠʤʝʶʱʠʭʩʷ ʚ ʄʎɼ ʠ ʧʨʠʤʝʥʠʤʳʭ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʚʦʟʜʝʡʩʪʚʠʷ ʩʦʣʥʝʯʥʳʭ ʘʢʪʠʚʥʳʭ ʷʚʣʝʥʠʡ ʥʘ ʦʢʦʣʦʟʝʤʥʦʝ ʢʦʩʤʠʯʝʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. 

ɺ ʄʎɼ ʧʦ ʌʊɿ ʚ 2019 ʛ. ʧʨʦʜʦʣʞʝʥʘ ʨʘʙʦʪʘ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʢʘʪʘʣʦʛʦʚ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩʝʡʩʤʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʨʝʛʠʦʥʦʚ ʉʝʚʝʨʥʦʡ ɽʚʨʘʟʠʠ ʚ ʚʠʜʝ ʪʝʢʩʪʦʚʳʭ ʬʘʡʣʦʚ 

ʚ ʢʦʜʘʭ ASCII ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ ʠʟ ʝʞʝʛʦʜʥʠʢʦʚ çɿʝʤʣʝʪʨʷʩʝʥʠʷ ʉʝʚʝʨʥʦʡ ɽʚʨʘʟʠʠè 

[ɿʝʤʣʝʪʨʷʩʝʥʠʷé, 2018]. ʂʘʪʘʣʦʛʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʨʝʛʠʦʥʦʚ çʂʘʨʧʘʪʳè, çʂʨʳʤè, çɸʣʪʘʡ ʠ 

ʉʘʷʥʳè, çʇʨʠʙʘʡʢʘʣʴʝ ʠ ɿʘʙʘʡʢʘʣʴʝè, çʉʝʚʝʨʦ-ɺʦʩʪʦʢè, çʗʢʫʪʠʷè, çɸʟʝʨʙʘʡʜʞʘʥè, 

çɸʨʤʝʥʠʷè, çʉʝʚʝʨʥʳʡ ʂʘʚʢʘʟè ʜʦʧʦʣʥʝʥʳ ʜʘʥʥʳʤʠ ʟʘ 2012 ʛ. (14 500 ʩʦʙʳʪʠʡ).  

ɼʦʧʦʣʥʝʥʳ ʜʘʥʥʳʤʠ ʟʘ ʧʝʨʠʦʜ 02.2018ï01.2019 ʛʛ., ʧʦʩʪʫʧʠʚʰʠʤʠ ʠʟ 

ɻʝʦʬʠʟʠʯʝʩʢʦʡ ʩʣʫʞʙʳ ʈɸʅ, ʉʝʡʩʤʦʣʦʛʠʯʝʩʢʠʡ ʢʘʪʘʣʦʛ ʠ ʉʝʡʩʤʦʣʦʛʠʯʝʩʢʠʡ ʙʶʣʣʝʪʝʥʴ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʩʚʦʙʦʜʥʦʤ ʜʦʩʪʫʧʝ ʥʘ ʚʝʙ-ʩʘʡʪʝ ʮʝʥʪʨʘ. ʇʝʨʝʚʝʜʝʥ ʚ ʵʣʝʢʪʨʦʥʥʳʡ ʚʠʜ ʚ 

ʬʦʨʤʘʪ PDF ʠ ʦʧʫʙʣʠʢʦʚʘʥ ʥʘ ʩʘʡʪʝ çʂʘʪʘʣʦʛ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʈʦʩʩʠʡʩʢʦʡ ʀʤʧʝʨʠʠè ʟʘ 

ʧʝʨʠʦʜ ʩ 596 ʜʦ ʥ.ʚ. ʧʦ 1888 ʛ.  [ʄʫʰʢʝʪʦʚ ʠ ʆʨʣʦʚ, 1893].  

ɺ 2019 ʛ. ʧʨʦʜʦʣʞʘʣʦʩʴ ʚʳʧʦʣʥʝʥʠʝ ʧʨʦʝʢʪʘ çʉʦʭʨʘʥʝʥʠʝ ʩʪʘʨʳʭ ʜʘʥʥʳʭè ï 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʜʘʥʥʳʭ ʩ ʙʫʤʘʞʥʦʛʦ ʥʦʩʠʪʝʣʷ ʚ ʵʣʝʢʪʨʦʥʥʳʡ ʚʠʜ ʩ ʮʝʣʴʶ ʫʚʝʣʠʯʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ, ʦʙʝʩʧʝʯʝʥʠʷ ʩʚʦʙʦʜʥʦʛʦ on-line ʜʦʩʪʫʧʘ ʢ 

ʥʠʤ ʠ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʇʝʨʝʚʝʜʝʥʳ ʚ ʵʣʝʢʪʨʦʥʥʳʡ ʚʠʜ ʜʘʥʥʳʝ ʩʝʤʠ 

ʠʦʥʦʩʬʝʨʥʳʭ ʩʪʘʥʮʠʡ (45 000 ʜʦʢʫʤʝʥʪʦʚ). ʇʦʩʣʝ ʧʨʦʚʝʨʢʠ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʯʘʩʪʴ 

ʜʘʥʥʳʭ ʨʘʟʤʝʱʝʥʘ ʥʘ ʚʝʙ-ʩʘʡʪʝ http://www.wdcb.ru/stp/data/ionosphere_3/.  ʆ ʨʘʙʦʪʝ ʧʦ 

ʩʦʭʨʘʥʝʥʠʶ ʠʩʪʦʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʦʢʣʘʜʳ ʥʘ 27-ʦʡ ɻʝʥʝʨʘʣʴʥʦʡ ɸʩʩʘʤʙʣʝʝ 

IUGG (ʄʦʥʨʝʘʣʴ, ʂʘʥʘʜʘ) ʠ ʥʘ ʆʩʝʥʥʝʡ ʩʝʩʩʠʠ 2019 ʛ. AGU (ʉʘʥ-ʌʨʘʥʮʠʩʢʦ, ʉʐɸ). 

ɺ 2019 ʛ. ʧʨʦʚʝʜʝʥʦ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʙʘʟʳ ʜʘʥʥʳʭ çɻʝʦʤʘʛʥʝʪʠʟʤè ʠ ʚʝʙ-ʬʦʨʤʳ 

ʜʦʩʪʫʧʘ ʢ ʥʝʡ. ʈʘʟʨʘʙʦʪʘʥʳ ʤʦʜʫʣʠ ʜʣʷ ʟʘʛʨʫʟʢʠ ʠ ʚʳʙʦʨʘ ʚʘʨʠʘʮʠʦʥʥʳʭ ʤʠʥʫʪʥʳʭ ʜʘʥʥʳʭ 

ʠ ʟʥʘʯʝʥʠʡ ʂ-ʠʥʜʝʢʩʘ. ʇʨʦʚʝʜʝʥʘ ʧʨʦʙʥʘʷ ʟʘʛʨʫʟʢʘ ʠ ʚʳʙʦʨʢʘ ʜʘʥʥʳʭ ʂ-ʠʥʜʝʢʩʘ. 

ɼʦʧʦʣʥʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʦʙʩʝʨʚʘʪʦʨʠʷʭ ʠ ʥʘʣʠʯʠʠ ʜʘʥʥʳʭ. ɺʝʜʝʪʩʷ ʧʦʜʛʦʪʦʚʢʘ ʜʘʥʥʳʭ 

ʚʘʨʠʘʮʠʦʥʥʳʭ ʤʠʥʫʪʥʳʭ ʟʥʘʯʝʥʠʡ ʠ ʟʥʘʯʝʥʠʡ ʂ-ʠʥʜʝʢʩʘ ʢ ʟʘʛʨʫʟʢʝ ʚ ʙʘʟʫ. ʇʨʦʚʝʜʝʥʘ 

ʫʥʠʬʠʢʘʮʠʷ ʩʪʨʫʢʪʫʨʳ ʘʨʭʠʚʘ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ ï ʚʩʝ ʚʘʨʠʘʮʠʦʥʥʳʝ ʤʠʥʫʪʥʳʝ 

ʜʘʥʥʳʝ ʧʨʠʚʝʜʝʥʳ ʢ ʩʪʘʥʜʘʨʪʥʦʤʫ ʬʦʨʤʘʪʫ. ɺ 2019 ʛ. ʧʦʣʫʯʝʥʦ ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʙʘʟʳ ʜʘʥʥʳʭ çɻʝʦʤʘʛʥʝʪʠʟʤ - ʤʠʥʫʪʥʳʝ ʟʥʘʯʝʥʠʷ ʵʣʝʤʝʥʪʦʚ 

ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ɿʝʤʣʠè (ˉ 2019621311 ʦʪ 17.07.2019 ʛ.). 

http://www.wdcb.ru/stp/data/ionosphere_3/
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ɺ 2019 ʛ. ʧʨʦʜʦʣʞʘʣʘʩʴ ʨʘʙʦʪʘ ʧʦ ʧʨʦʝʢʪʫ çɹʘʟʘ ʜʘʥʥʳʭ ʧʦ ʥʘʫʢʘʤ ʦ ɿʝʤʣʝè (Earth 

Science DataBase - ESDB), ʮʝʣʴʶ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʩʦʚʨʝʤʝʥʥʦʡ ʩʠʩʪʝʤʳ 

ʨʝʛʠʩʪʨʘʮʠʠ ʠ ʧʫʙʣʠʢʘʮʠʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʩ ʧʨʠʩʚʦʝʥʠʝʤ ʮʠʬʨʦʚʦʛʦ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ ʦʙʲʝʢʪʘ DOI, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʦʛʦ ʚ ʩʠʩʪʝʤʝ Crossref. ɺ ʮʝʥʪʨʘʣʴʥʦʤ 

ʨʝʧʦʟʠʪʦʨʠʠ ʧʨʦʝʢʪʘ (http://esdb.wdcb.ru/) ʦʧʫʙʣʠʢʦʚʘʥʳ: ʙʘʟʘ ʛʝʦʤʘʛʥʠʪʥʳʭ ʜʘʥʥʳʭ, 

ʚʢʣʶʯʘʶʱʘʷ 3-ʩʝʢʫʥʜʥʳʝ ʟʘʧʠʩʠ Y ʠ Z ʢʦʤʧʦʥʝʥʪ ʠ ʧʦʣʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ F ʤʘʛʥʠʪʥʦʛʦ 

ʧʦʣʷ ɿʝʤʣʠ, ʩʜʝʣʘʥʥʳʭ ʥʘ ʛʝʦʤʘʛʥʠʪʥʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ çɹʝʣʦʝ ʤʦʨʝè 

(https://doi.org/10.2205/WSE-database); ʙʘʟʘ ʜʘʥʥʳʭ ROSA, ʚʢʣʶʯʘʶʱʘʷ ʩʪʘʪʠʯʝʩʢʠʝ ʠ 

ʜʠʥʘʤʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʢʨʫʧʥʝʡʰʠʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʈʦʩʩʠʠ ʠ ʜʨʫʛʠʭ 

ʩʪʨʘʥʘʭ ʤʠʨʘ ʩʦʟʜʘʥʥʘʷ ʚ ɻʎ ʈɸʅ (https://doi.org/10.2205/esdb-rosa-database); ʩʧʠʩʦʢ 

ʩʦʣʥʝʯʥʳʭ ʧʨʦʪʦʥʥʳʭ ʩʦʙʳʪʠʡ 24 ʮʠʢʣʘ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʟʘ 2009ï2019 ʛʛ. 

(https://doi.org/10.2205/ESDB-SAD-P-007). ʉʦʟʜʘʥʳ ʩʪʨʘʥʠʮʳ ʦʪʢʣʠʢʘ ʜʣʷ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʙʘʟ ʜʘʥʥʳʭ ʠ ʥʘʙʦʨʦʚ ʜʘʥʥʳʭ. ʆ ʬʦʨʤʠʨʦʚʘʥʠʠ ESDB ʙʳʣ 

ʧʨʝʜʩʪʘʚʣʝʥ ʜʦʢʣʘʜ (ʫʩʪʥʳʡ) ʥʘ 27-ʦʡ ɻʝʥʝʨʘʣʴʥʦʡ ɸʩʩʘʤʙʣʝʝ IUGG (ʄʦʥʨʝʘʣʴ, ʂʘʥʘʜʘ). 

4.2. ʈʘʟʚʠʪʠʝ ɹɼ ʩʬʝʨʠʯʝʩʢʠʭ ʚʠʟʫʘʣʠʟʘʮʠʡ  ʧʨʝʟʝʥʪʘʮʠʠ ʮʠʬʨʦʚʳʭ ʠ 

ʨʘʩʪʨʦʚʳʭ ʢʘʨʪ ʛʣʘʚʥʦʛʦ ʄʇɿ ʟʘ ʧʝʨʠʦʜ ʩ -10010 ʧʦ 2017 ʛʛ. 

ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ ʪʝʢʫʱʝʛʦ ʵʪʘʧʘ ʚ 2019 ʛ. ʥʘ ʩʬʝʨʠʯʝʩʢʦʤ 

ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʦʤ ʵʢʨʘʥʝ ʙʳʣ ʚʠʟʫʘʣʠʟʠʨʦʚʘʥ ʨʷʜ ʢʘʨʪ ʄʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ɿʝʤʣʠ (ʄʇɿ). 

ʆʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʟʘʜʘʯ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʩʪʘʣʦ ʩʦʟʜʘʥʠʝ ʠ 

ʥʘʧʦʣʥʝʥʠʝ ʙʘʟʳ ʙʦʣʴʰʠʤ ʦʙʲʝʤʦʤ ʤʘʛʥʠʪʥʳʭ ʜʘʥʥʳʭ, ʦʭʚʘʪʳʚʘʶʱʠʭ ʟʥʘʯʠʪʝʣʴʥʳʡ 

ʚʨʝʤʝʥʥʦʡ ʧʨʦʤʝʞʫʪʦʢ. ʆʬʦʨʤʣʝʥʠʝ ʜʘʥʥʳʭ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʧʦʩʪʨʦʝʥʠʷ ʢʘʨʪ 

ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ ESRI ï ArcMap. ɼʣʷ ʢʘʞʜʦʡ ʠʟ 

ʢʦʤʧʦʥʝʥʪ ʚʝʢʪʦʨʘ ɻʄʇɿ ʩʦʩʪʘʚʣʝʥʦ ʙʦʣʝʝ ʧʦʣʫʪʦʨʘ ʪʳʩʷʯ ʢʘʨʪ ʧʦ ʨʘʟʥʳʤ ʪʝʤʘʪʠʯʝʩʢʠʤ 

ʢʘʪʝʛʦʨʠʷʤ. ɻʝʥʝʨʘʮʠʷ ʢʘʨʪ ʧʨʦʠʩʭʦʜʠʪ ʩ ʧʦʤʦʱʴʶ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʩʢʨʠʧʪʘ ʥʘ ʷʟʳʢʝ 

Python. ʆʙʱʠʡ ʦʙʲʝʤ ʜʘʥʥʳʭ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʘʪʣʘʩ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ɿʝʤʣʠ, ʩʦʩʪʘʚʠʣ 

ʧʦʨʷʜʢʘ 6 ɻʙ. 

ʊʝʤʘʪʠʯʝʩʢʠ ʩʬʝʨʠʯʝʩʢʠʝ ʚʠʟʫʘʣʠʟʘʮʠʠ ʄʇɿ ʩʦʩʪʦʷʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʨʘʟʜʝʣʦʚ: 

1. ʎʠʬʨʦʚʳʝ ʢʘʨʪʳ ʠʟʦʣʠʥʠʡ ʠ ʨʘʩʪʨʦʚʳʝ ʢʘʨʪʳ ʢʦʤʧʦʥʝʥʪ ɻʣʘʚʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ 

ʧʦʣʷ ɿʝʤʣʠ ʟʘ ʧʝʨʠʦʜ ʩ -10010 ʧʦ 2017 ʛʛ. ɺʨʝʤʝʥʥʦʡ ʰʘʛ ʤʝʞʜʫ ʤʘʛʥʠʪʥʳʤʠ ʵʧʦʭʘʤʠ 

ʚʘʨʴʠʨʫʝʪʩʷ ʦʪ 10 ʣʝʪ ʜʦ ʧʦʣʫʛʦʜʘ (ʨʠʩ. 4.1). 

2. ʎʠʬʨʦʚʳʝ ʢʘʨʪʳ ʚʝʢʦʚʦʛʦ ʭʦʜʘ ɻʄʇɿ (ʚʨʝʤʝʥʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ) ʟʘ 1902ï2017 

ʛʛ. ʩ ʚʨʝʤʝʥʥʳʤ ʰʘʛʦʤ ʦʪ 5 ʣʝʪ ʜʦ 1 ʛʦʜʘ, ʧʦʩʪʨʦʝʥʥʳʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʥʥʳʭ ʤʦʜʝʣʝʡ 

IGRF (1902ï1997 ʛʛ.) ʠ CALS10K.2 (1997ï2017 ʛʛ.) ʜʣʷ ʪʨʸʭ ʦʨʪʦʛʦʥʘʣʴʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ, 

ʘ ʪʘʢʞʝ ʧʦʣʥʦʡ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ɻʄʇɿ.  

http://esdb.wdcb.ru/
https://doi.org/10.2205/WSE-database
https://doi.org/10.2205/esdb-rosa-database
https://doi.org/10.2205/ESDB-SAD-P-007


 

 

45 

 

 

ʈʠʩʫʥʦʢ 4.1 - ʄʘʛʥʠʪʥʦʝ ʩʢʣʦʥʝʥʠʝ ʟʘ 2015 ʛ. ʚ ʢʫʙʠʯʝʩʢʦʡ ʧʨʦʝʢʮʠʠ 

3. ʂʘʨʪʳ ʥʝʜʠʧʦʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ɻʄʇɿ ʟʘ 1900ï2017 ʛʛ. ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʘʥʥʳʭ ʤʦʜʝʣʝʡ IGRF (1900ï1997 ʛʛ.) ʠ CALS10K.2 (1997ï2017 ʛʛ.).  

4. ʂʘʨʪʳ ʪʨʘʝʢʪʦʨʠʡ ʜʚʠʞʝʥʠʷ ʤʘʛʥʠʪʥʳʭ ʧʦʣʶʩʦʚ (ʩʝʚʝʨʥʦʛʦ ʉʄʇ ʠ ʶʞʥʦʛʦ 

ʖʄʇ) ʧʦʩʪʨʦʝʥʳ ʩʦʛʣʘʩʥʦ ʧʦʣʝʚʳʤ ʠʟʤʝʨʝʥʠʷʤ (ʟʘ 1831ï2007 ʛʛ. ʜʣʷ ʉʄʇ ʠ 1903ï2000 

ʛʛ. ʜʣʷ ʖʄʇ) ʠ ʤʦʜʝʣʴʥʳʤ ʜʘʥʥʳʤ (ʟʘ 1500ï2017 ʛʛ. ʜʣʷ ʉʄʇ ʠ ʖʄʇ).  

5. ʂʘʨʪʳ ʘʥʦʤʘʣʴʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ɿʝʤʣʠ (ʣʠʪʦʩʬʝʨʥʳʝ ʘʥʦʤʘʣʠʠ): WDMAM  

version 2, EMAG2 version 2, EMAG2 version 3. 

6. ʂʘʨʪʳ ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʚʘʨʠʘʮʠʡ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ɿʝʤʣʠ ʚʦ ʚʨʝʤʷ ʤʠʨʦʚʦʡ ʙʫʨʠ 

20ï25 ʷʥʚʘʨʷ 2005 ʛ. (ʨʠʩ. 4.2) ʧʦ ʜʘʥʥʳʤ ʥʘʙʣʶʜʝʥʠʡ ʛʣʦʙʘʣʴʥʦʡ ʩʝʪʠ ʦʙʩʝʨʚʘʪʦʨʠʡ 

ʀʅʊɽʈʄɸɻʅɽʊ ʠ ʤʘʛʥʠʪʦʚʘʨʠʘʮʠʦʥʥʳʭ ʩʪʘʥʮʠʡ (X ʠ Z ʢʦʤʧʦʥʝʥʪʳ). 

7. ʉʦʚʨʝʤʝʥʥʘʷ ʢʘʨʪʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʝʪʝʡ ʛʝʦʤʘʛʥʠʪʥʳʭ ʩʪʘʥʮʠʡ 

ʠ ʦʙʩʝʨʚʘʪʦʨʠʡ. ʂʘʨʪʘ ʧʦʩʪʨʦʝʥʘ ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʩʘʡʪʝ 

http://www.intermagnet.org. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʩʝʪʴ ʀʅʊɽʈʄɸɻʅɽʊ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʙʦʣʝʝ 

130 ʦʙʩʝʨʚʘʪʦʨʠʡ (ʨʠʩ. 4.3). 

ɸʥʘʣʦʛʠʯʥʦ ʚʩʝʤ ʧʨʝʜʳʜʫʱʠʤ ʚʠʟʫʘʣʠʟʘʮʠʷʤ, ʩʦʟʜʘʥʥʳʤ ʟʘ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ 

ʧʨʝʜʳʜʫʱʝʡ ʅʀʈ, ʚ ʜʘʥʥʦʡ ʅʀʈ ʣʶʙʦʡ ʠʟ ʪʝʤʘʪʠʯʝʩʢʠʭ ʨʘʟʜʝʣʦʚ ʄʇɿ ʤʦʞʝʪ ʙʳʪʴ 

ʪʨʘʥʩʣʠʨʦʚʘʥ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʮʠʬʨʦʚʦʡ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʳʡ ʢʦʤʧʣʝʢʩ ʩʦ ʩʬʝʨʠʯʝʩʢʠʤ 

ʧʨʦʝʢʮʠʦʥʥʳʤ ʵʢʨʘʥʦʤ ʣʠʙʦ ʟʘʛʨʫʞʝʥ ʥʘ ʚʝʙ-ʩʝʨʚʠʩ ʜʣʷ ʦʙʱʝʛʦ ʜʦʩʪʫʧʘ. 

ʅʘ ʚʝʩʴ ʥʘʙʦʨ ʩʬʝʨʠʯʝʩʢʠʭ ʧʨʝʟʝʥʪʘʮʠʡ, ʩʦʟʜʘʥʥʳʭ ʟʘ ʦʪʯʝʪʥʳʡ ʧʝʨʠʦʜ 2019 ʛ., ʚ 

ʈʆʉʇɸʊɽʅʊ ʧʦʣʫʯʝʥʦ ʉʚʠʜʝʪʝʣʴʩʪʚʦ çɹʘʟʘ ʩʬʝʨʠʯʝʩʢʠʭ ʚʠʟʫʘʣʠʟʘʮʠʡ: ʄʘʛʥʠʪʥʦʝ ʧʦʣʝ 

ɿʝʤʣʠè ˉ2019620673 ʦʪ 25 ʘʧʨʝʣʷ 2019 ʛ. 

http://www.intermagnet.org/
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ʈʠʩʫʥʦʢ 4.2 ï ɺʘʨʠʘʮʠʠ ʄʇɿ ï ʢʦʤʧʦʥʝʥʪʘ X, 

20ï24 ʷʥʚʘʨʷ 2005 ʛ. (ʦʪʦʙʨʘʞʝʥʠʝ ʚ ʇʆ 

«ORBUS») 

 

ʈʠʩʫʥʦʢ 4.3 ï ʂʘʨʪʘ ʤʘʛʥʠʪʥʳʭ ʦʙʩʝʨʚʘʪʦʨʠʡ 

ʩʝʪʠ INTERMAGNET ʩ ʫʢʘʟʘʥʠʝʤ ʢʦʜʦʚ 

ʩʪʘʥʮʠʡ (ʚʝʢʪʦʨʥʳʝ ʜʘʥʥʳʝ, ʦʪʦʙʨʘʞʝʥʠʝ ʚ ʇʆ 

«ORBUS») 

ʇʦʩʪʦʷʥʥʦʝ ʧʦʧʦʣʥʝʥʠʝ ʯʠʩʣʘ ʩʬʝʨʠʯʝʩʢʠʭ ʚʠʟʫʘʣʠʟʘʮʠʡ ï ʚʘʞʥʳʡ ʧʨʦʮʝʩʩ, 

ʧʦʟʚʦʣʷʶʱʠʡ ʦʙʝʩʧʝʯʠʚʘʪʴ ʙʦʣʝʝ ʪʝʩʥʦʝ ʠ ʵʬʬʝʢʪʠʚʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʥʘʫʯʥʦʛʦ 

ʩʦʦʙʱʝʩʪʚʘ ʩ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ ʫʯʨʝʞʜʝʥʠʷʤʠ, ʠ ʚʳʚʦʜʷʱʠʡ ʧʦʧʫʣʷʨʠʟʘʮʠʶ ʥʘʫʯʥʳʭ 

ʟʥʘʥʠʡ ʥʘ ʥʦʚʳʡ ʫʨʦʚʝʥʴ, ʜʦʩʪʫʧʥʳʡ ʰʠʨʦʢʦʤʫ ʢʨʫʛʫ ʧʦʪʨʝʙʠʪʝʣʝʡ. ʆʜʥʘʢʦ ʙʝʟ ʜʦʣʞʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʪʘʢʞʝ ʥʝʚʦʟʤʦʞʥʦ ʵʬʬʝʢʪʠʚʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ʠʥʬʦʨʤʘʮʠʠ ʠ ʜʦʚʝʜʝʥʠʝ ʝʛʦ ʜʦ ʢʦʥʝʯʥʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ [ʉʘʤʦʭʠʥʘ ʠ ʈʳʙʢʠʥʘ, 2018]. 

ʇʦʵʪʦʤʫ, ʢʨʦʤʝ ʨʘʩʰʠʨʝʥʠʷ ʙʘʟʳ ʩʬʝʨʠʯʝʩʢʠʭ ʚʠʟʫʘʣʠʟʘʮʠʡ, ʟʘ ʦʪʯʝʪʥʳʡ ʧʝʨʠʦʜ ʙʳʣ 

ʪʘʢʞʝ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥ ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ ORBUS: ʦʙʥʦʚʣʝʥ ʬʫʥʢʮʠʦʥʘʣ ʇʆ ʜʣʷ 

ʨʘʟʨʘʙʦʪʯʠʢʘ, ʜʦʙʘʚʣʝʥʘ ʥʦʚʘʷ ʚʝʨʩʠʷ ʇʆ ʜʣʷ ʢʦʥʝʯʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʅʘ ʦʙʝ ʚʝʨʩʠʠ 

ʧʦʣʫʯʝʥʳ ʩʚʠʜʝʪʝʣʴʩʪʚʘ: çʇʨʦʛʨʘʤʤʘ ʜʣʷ ʕɺʄ ORBUS 2.0è ˉ2019614386  ʦʪ 25 ʘʧʨʝʣʷ 

2019 ʠ çʇʨʦʛʨʘʤʤʘ ʜʣʷ ʕɺʄ ORBUS touchè ˉ2019614385 ʦʪ 25 ʘʧʨʝʣʷ 2019 [ʉʘʤʦʭʠʥʘ ʠ 

ʜʨ., 2018]. 

4.3. ɺʘʨʠʘʪʠʚʥʳʡ ʤʝʪʦʜ EPA ʜʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʤʝʩʪ ʚʦʟʤʦʞʥʦʛʦ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 

ʇʨʦʚʝʜʝʥʦ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʤʝʩʪ ʚʦʟʤʦʞʥʦʛʦ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ ʄ Ó 6.0 

ʥʘ ʂʘʚʢʘʟʝ ʩ ʧʦʤʦʱʴʶ ʘʣʛʦʨʠʪʤʘ çɹʘʨʴʝʨ-3» [ɼʟʝʙʦʝʚ ʠ ʜʨ., 2019] ʚ ʢʘʯʝʩʪʚʝ ʙʣʦʢʘ 

ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʚ ʢʣʘʩʩʠʯʝʩʢʦʤ ʧʦʜʭʦʜʝ EPA (Earthquake-Prone Areas) [ɻʚʠʰʠʘʥʠ ʠ ʜʨ., 

1988]. ʅʘ ʨʠʩ. 4.4 ʧʫʩʪʳʤʠ ʵʣʣʠʧʩʘʤʠ ʩ ʩʠʥʠʤʠ ʛʨʘʥʠʮʘʤʠ ʧʦʢʘʟʘʥ ʨʝʟʫʣʴʪʘʪ ʧʨʦʚʝʜʝʥʥʦʛʦ 

ʨʘʩʧʦʟʥʘʚʘʥʠʷ. ʂ ʚʳʩʦʢʦʩʝʡʩʤʠʯʥʦʤʫ ʤʥʦʞʝʩʪʚʫ ʧʝʨʝʩʝʯʝʥʠʡ ʣʠʥʝʘʤʝʥʪʦʚ ʦʪʥʝʩʝʥʦ 108 
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ʠʟ 237 ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʦʙʲʝʢʪʦʚ ʨʘʩʧʦʟʥʘʚʘʥʠʷ. ʀʟ ʨʘʩʩʤʦʪʨʝʥʠʷ ʤʦʜʫʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ 

ʘʣʛʦʨʠʪʤʦʤ çɹʘʨʴʝʨ-3è ʢʘʢ ʙʣʦʢʘ EPA [ɻʚʠʰʠʘʥʠ ʠ ʜʨ., 1988] ʩʣʝʜʫʝʪ, ʯʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʧʨʠʚʝʜʝʥʥʳʭ ʥʘ ʨʠʩ. 4.4 ʵʣʣʠʧʩʦʚ (ʢʨʫʛʦʚ ʨʘʜʠʫʩʦʤ 25 ʢʤ) ʩ ʮʝʥʪʨʘʤʠ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

108 ʧʝʨʝʩʝʯʝʥʠʷʭ ʣʠʥʝʘʤʝʥʪʦʚ ʝʩʪʴ ʠʩʢʦʤʳʝ ʟʦʥʳ ʚʦʟʤʦʞʥʦʛʦ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ ʄ Ó 6.0 ʥʘ ʂʘʚʢʘʟʝ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʤʠʤʦ 16 ʦʙʲʝʢʪʦʚ ʠʟ 

ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʠ ʚʳʩʦʢʦʩʝʡʩʤʠʯʥʳʤʠ ʦʙʲʷʚʣʝʥʳ 92 ʧʝʨʝʩʝʯʝʥʠʷ ʠʟ 221, ʩʦʩʪʘʚʣʷʚʰʠʭ 

ʤʘʪʝʨʠʘʣ ʵʢʟʘʤʝʥʘ ʘʣʛʦʨʠʪʤʘ çɹʘʨʴʝʨ-3». 

 

ʈʠʩʫʥʦʢ 4.4 - ʉʭʝʤʘ ʤʦʨʬʦʩʪʨʫʢʪʫʨʥʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ (ʪʦʣʩʪʳʝ ʣʠʥʠʠ ï 

ʣʠʥʝʘʤʝʥʪʳ I-ʦʛʦ ʨʘʥʛʘ, ʩʨʝʜʥʠʝ ï II -ʦʛʦ ʨʘʥʛʘ, ʪʦʥʢʠʝ ï III -ʦʛʦ ʨʘʥʛʘ, ʩʧʣʦʰʥʳʝ 

ʣʠʥʠʠ ï ʧʨʦʜʦʣʴʥʳʝ ʣʠʥʝʘʤʝʥʪʳ, ʧʫʥʢʪʠʨʥʳʝ ï ʧʦʧʝʨʝʯʥʳʝ ʣʠʥʝʘʤʝʥʪʳ [ʉʦʣʦʚʴʝʚ 

ʠ ʜʨ., 2013]), ʟʦʥʳ ʚʦʟʤʦʞʥʦʛʦ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ ʄ Ó 6.0 (ʧʫʩʪʳʝ 

ʵʣʣʠʧʩʳ ʩ ʩʠʥʠʤʠ ʛʨʘʥʠʮʘʤʠ ï ʟʦʥʳ ʨʘʩʧʦʟʥʘʥʥʳʝ ʘʣʛʦʨʠʪʤʦʤ çɹʘʨʴʝʨ-3è, ʙʝʣʳʝ 

ʵʣʣʠʧʩʳ ï çʂʦʨʘ-3è, ʙʝʣʳʝ ʵʣʣʠʧʩʳ ʩ ʩʠʥʠʤʠ ʛʨʘʥʠʮʘʤʠ ï ʦʙʦʠʤʠ ʘʣʛʦʨʠʪʤʘʤʠ) ʠ 

ʵʧʠʮʝʥʪʨʳ ʢʦʨʦʚʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ ʄ Ó 6.0 (ʢʨʘʩʥʳʝ ʪʦʯʢʠ) ʥʘ ʂʘʚʢʘʟʝ 

ʅʘ ʨʠʩ. 4.5 ʧʨʝʜʩʪʘʚʣʝʥʳ ʛʠʩʪʦʛʨʘʤʤʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʚʢʣʘʜ ʠʩʧʦʣʴʟʫʝʤʳʭ 11-

ʪʠ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚ ʨʘʩʧʦʟʥʘʚʘʥʠʝ 

ʘʣʛʦʨʠʪʤʦʤ çɹʘʨʴʝʨ-3è ʧʦʜʤʥʦʞʝʩʪʚʘ ʧʝʨʝʩʝʯʝʥʠʡ ʣʠʥʝʘʤʝʥʪʦʚ, ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʢʦʪʦʨʳʭ 

ʚʦʟʤʦʞʥʦ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ ʄ Ó 6.0. ʇʦ ʦʩʠ ʦʨʜʠʥʘʪ ʥʘ ʨʠʩ. 4.5 ʧʦʢʘʟʘʥʳ 

ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʨʠ ʨʘʩʧʦʟʥʘʚʘʥʠʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʲʝʢʪʦʚ. ʇʦ ʦʩʠ ʘʙʩʮʠʩʩ ʥʘ ʨʠʩ. 4.5ʘ 

ʧʦʢʘʟʘʥ ʩʨʝʜʥʠʡ ʚʢʣʘʜ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʠ ʨʘʩʧʦʟʥʘʚʘʥʠʠ. ʅʘ ʨʠʩ. 4.5ʙ ʧʦʢʘʟʘʥʦ ʢʦʣʠʯʝʩʪʚʦ 

ʧʦʧʘʜʘʥʠʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚ ʪʨʦʡʢʠ çʩʠʣʴʥʝʡʰʠʭè. ʇʦʜʨʦʙʥʦʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ 

ʚʳʯʠʩʣʝʥʠʷ ʩʨʝʜʥʝʛʦ ʚʢʣʘʜʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʚʢʣʘʜʘ ʯʝʨʝʟ ʧʦʧʘʜʘʥʠʝ ʚ ʪʨʦʡʢʠ 

çʩʠʣʴʥʝʡʰʠʭè ʜʘʥʦ ʚ [ɼʟʝʙʦʝʚ ʠ ʜʨ., 2019]. 
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ʘ)       ʙ) 

ʈʠʩʫʥʦʢ 4.5 - ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʚʳʩʦʢʦʩʝʡʩʤʠʯʥʳʭ ʟʦʥ (ʄ Ó 6.0) ʥʘ ʂʘʚʢʘʟʝ 

ʘʣʛʦʨʠʪʤʦʤ çɹʘʨʴʝʨ-3è: ʘ) ʩʨʝʜʥʠʡ ʚʢʣʘʜ 11 ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠ ʨʘʩʧʦʟʥʘʚʘʥʠʠ 

ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ; ʙ) ʚʢʣʘʜ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʚʳʨʘʞʝʥʥʳʡ ʯʝʨʝʟ 

ʠʭ ʧʦʧʘʜʘʥʠʝ ʚ ʪʨʦʡʢʠ çʩʠʣʴʥʝʡʰʠʭè ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ʀʟ ʨʠʩ. 4.5 ʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʨʘʩʧʦʟʥʘʚʘʥʠʠ ʥʘ ʂʘʚʢʘʟʝ ʘʣʛʦʨʠʪʤʦʤ çɹʘʨʴʝʨ-3» 

ʥʘʠʙʦʣʴʰʠʡ ʚʢʣʘʜ ʚ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʩʢʦʤʦʛʦ ʚʳʩʦʢʦʩʝʡʩʤʠʯʥʦʛʦ ʤʥʦʞʝʩʪʚʘ ʦʙʲʝʢʪʦʚ 

ʚʥʦʩʷʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʦʪʚʝʯʘʶʱʠʝ ʟʘ ʚʳʩʦʪʳ ʨʝʣʴʝʬʘ (Hmax ʠ Hmin), ʧʣʦʱʘʜʴ 

ʯʝʪʚʝʨʪʠʯʥʳʭ ʧʦʨʦʜ (Q), ʚʳʩʰʠʡ ʨʘʥʛ ʣʠʥʝʘʤʝʥʪʘ (HR), ʯʠʩʣʦ ʣʠʥʝʘʤʝʥʪʦʚ ʚ ʦʢʨʝʩʪʥʦʩʪʠ 

(NLC), ʘ ʪʘʢʞʝ ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʙʣʠʞʘʡʰʠʭ ʣʠʥʝʘʤʝʥʪʦʚ I-ʦʛʦ (R1) ʠ II-ʦʛʦ (R2) ʨʘʥʛʦʚ. 

ʇʝʨʝʩʝʯʝʥʠʷ ʣʠʥʝʘʤʝʥʪʦʚ ʥʘ ʂʘʚʢʘʟʝ, ʨʘʩʧʦʟʥʘʥʥʳʝ çɹʘʨʴʝʨʦʤ-3è ʢʘʢ ʦʧʘʩʥʳʝ ʜʣʷ ʄ Ó 6.0, 

ʥʘ ʬʦʥʝ ʚʩʝʛʦ ʤʥʦʞʝʩʪʚʘ ʦʙʲʝʢʪʦʚ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʚ ʩʚʦʠʭ ʦʢʨʝʩʪʥʦʩʪʷʭ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʙʦʣʴʰʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʤʘʢʩʠʤʘʣʴʥʳʭ ʠ ʤʠʥʠʤʘʣʴʥʳʭ ʚʳʩʦʪ (Hmax Ó 2500 ʤ ʠ 

Hmin Ó 600 ʤ), ʥʝʙʦʣʴʰʦʡ ʧʣʦʱʘʜʴʶ ʯʝʪʚʝʨʪʠʯʥʳʭ ʧʦʨʦʜ (Q Ò 30%), ʦʥʠ ʦʙʨʘʟʦʚʘʥʳ 

ʪʨʝʤʷ ʠʣʠ ʙʦʣʝʝ ʣʠʥʝʘʤʝʥʪʘʤʠ II-ʦʛʦ ʠʣʠ III -ʦʛʦ ʨʘʥʛʦʚ (NLC Ó 3, HR = 2 ʠʣʠ HR = 3, 

R2 Ò 30 ʢʤ) ʠ ʥʘʭʦʜʷʪʩʷ ʥʘ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʭ ʨʘʩʩʪʦʷʥʠʷʭ ʦʪ ʣʠʥʝʘʤʝʥʪʦʚ I-ʦʛʦ 

ʨʘʥʛʘ (0 < R1 Ò 50 ʢʤ). ʕʪʠ ʧʨʠʟʥʘʢʠ ʝʩʪʝʩʪʚʝʥʥʦ ʪʨʘʢʪʦʚʘʪʴ ʢʘʢ ʢʨʠʪʝʨʠʠ ʚʳʩʦʢʦʡ 

ʩʝʡʩʤʠʯʥʦʩʪʠ ʥʘ ʂʘʚʢʘʟʝ. 

ʇʨʦʚʝʜʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʥʘ ʂʘʚʢʘʟʝ ʘʣʛʦʨʠʪʤʦʤ 

çɹʘʨʴʝʨ-3è ʠ ʢʣʘʩʩʠʯʝʩʢʠʤ ʘʣʛʦʨʠʪʤʦʤ ʜʠʭʦʪʦʤʠʠ çʂʦʨʘ-3è. ɸʣʛʦʨʠʪʤʦʤ çɹʘʨʴʝʨ-3» 

ʨʘʩʧʦʟʥʘʥʳ ʢʘʢ ʚʳʩʦʢʦʩʝʡʩʤʠʯʥʳʝ 108 ʧʝʨʝʩʝʯʝʥʠʡ ʣʠʥʝʘʤʝʥʪʦʚ, ʘ çʂʦʨʦʡ-3» ï 107. ʇʨʠ 

ʵʪʦʤ 73 ʧʝʨʝʩʝʯʝʥʠʷ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʳ ʢʘʢ ʦʧʘʩʥʳʝ ʜʣʷ ʄ Ó 6.0 ʦʙʦʠʤʠ ʘʣʛʦʨʠʪʤʘʤʠ. ʀʟ 

ʨʠʩ. 4.4 ʚʠʜʥʦ, ʯʪʦ ʨʘʟʣʠʯʠʷ ʚ ʨʝʟʫʣʴʪʘʪʘʭ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʘʣʛʦʨʠʪʤʘʤʠ çɹʘʨʴʝʨ-3è ʠ çʂʦʨʘ-

3è ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʎʝʥʪʨʘʣʴʥʦʛʦ ʂʘʚʢʘʟʘ, ʥʘ ʧʦʙʝʨʝʞʴʝ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ, 

ʘ ʪʘʢʞʝ ʚ ʶʛʦ-ʟʘʧʘʜʦʤ ʠ ʶʛʦ-ʚʦʩʪʦʯʥʦʤ ʩʝʢʪʦʨʘʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʭʝʤʳ 

ʤʦʨʬʦʩʪʨʫʢʪʫʨʥʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ. 

4.4. ʀʥʪʝʨʘʢʪʠʚʥʘʷ ɻʀʉ ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʦʡ ʦʮʝʥʢʠ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ 

ɹʣʘʛʦʜʘʨʷ ʩʦʚʨʝʤʝʥʥʳʤ ɻʀʉ-ʪʝʭʥʦʣʦʛʠʷʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʇʆ ESRI ArcGIS 

ʚʧʝʨʚʳʝ ʩʦʟʜʘʥʘ ʝʜʠʥʘʷ ʚʝʙ-ʩʨʝʜʘ, ʚ ʢʦʪʦʨʦʡ ʩʦʙʨʘʥʳ ʥʘʠʙʦʣʝʝ ʧʦʣʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 
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ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʚʳʩʦʢʦʩʝʡʩʤʠʯʥʳʭ ʟʦʥ ʥʝʟʘʚʠʩʠʤʳʤʠ ʤʝʪʦʜʘʤʠ, ʘ ʪʘʢʞʝ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ, 

ʣʝʞʘʱʠʝ ʚ ʦʩʥʦʚʝ ʨʘʩʧʦʟʥʘʚʘʥʠʷ [ʉʦʣʦʚʴʝʚ ʠ ʜʨ., 2018; ʅʠʢʦʣʦʚʘ ʠ  ʉʦʣʦʚʴʝʚ, 2019]. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʨʝʰʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʭʨʘʥʠʪʴ, ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʠ 

ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʜʘʥʥʳʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʝʪʠ ʀʥʪʝʨʥʝʪ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʝʭʥʦʣʦʛʠʷ 

ʛʝʦʧʦʨʪʘʣʘ. ɺ ʢʘʯʝʩʪʚʝ ʛʝʦʧʦʨʪʘʣʘ ʜʣʷ ʚʝʙ-ɻʀʉ ʚʳʩʪʫʧʘʝʪ ʦʜʠʥ ʠʟ ʢʦʤʧʦʥʝʥʪʦʚ ʇʆ ArcGIS 

Enterprise - Portal for ArcGIS. ʀʥʪʝʨʬʝʡʩ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ (ʨʠʩ. 4.6) ʩʦʟʜʘʥ ʧʨʠ ʧʦʤʦʱʠ Web 

AppBuilder for ArcGIS ï ʢʦʥʩʪʨʫʢʪʦʨʘ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʩʦʟʜʘʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʙʝʟ 

ʥʘʧʠʩʘʥʠʷ ʢʦʜʘ.  

ɺʝʙ-ɻʀʉ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʯʘʩʪʝʡ: ʙʘʟʳ ʜʘʥʥʳʭ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʝʝ ʘʥʘʣʠʟʘ. 

ʆʩʥʦʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʙʘʟʳ ʜʘʥʥʳʭ ʷʚʣʷʶʪʩʷ: ʢʘʣʠʙʨʦʚʘʥʥʳʝ ʢʘʪʘʣʦʛʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ; 

ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʠʷ ʤʦʨʬʦʩʪʨʫʢʪʫʨʥʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ; ʨʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʟʦʥ 

ʚʦʟʤʦʞʥʦʛʦ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʧʦʣʫʯʝʥʥʳʝ ʤʝʪʦʜʦʤ EPA ʠ 

ʘʣʛʦʨʠʪʤʦʤ çɹʘʨʴʝʨè; ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʚʳʩʦʢʦʩʝʡʩʤʠʯʥʳʭ ʟʦʥ ʩ ʧʦʤʦʱʴʶ 

ʩʠʩʪʝʤʳ FCAZ; ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʆʙʱʝʛʦ ʟʘʢʦʥʘ ʧʦʜʦʙʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, 

ʨʘʩʩʯʠʪʘʥʥʳʝ ʚ ʧʝʨʝʩʝʯʝʥʠʠ ʤʦʨʬʦʩʪʨʫʢʪʫʨʥʳʭ ʣʠʥʝʘʤʝʥʪʦʚ ʠ ʚ ʫʟʣʘʭ ʨʝʛʫʣʷʨʥʦʡ ʩʝʪʢʠ; 

ʩʭʝʤʘ ʙʣʦʢʦʚʦʡ ʩʪʨʫʢʪʫʨʳ ʠ ʢʘʪʘʣʦʛ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʜʣʷ ʨʝʛʠʦʥʘ ʂʘʚʢʘʟ 

[ʉʦʣʦʚʴʝʚ ʠ ʜʨ., 2018]. ʊʘʢʞʝ ʚ ʙʘʟʫ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʚʢʣʶʯʝʥʳ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʝ 

ʜʘʥʥʳʝ, ʪʘʢʠʝ ʢʘʢ ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʘʥʦʤʘʣʠʠ ɹʫʛʝ (ʤʦʜʝʣʴ EIGEN), ʮʠʬʨʦʚʘʷ ʤʦʜʝʣʴ 

ʨʝʣʴʝʬʘ (GEBCO), ʣʠʪʦʩʬʝʨʥʳʝ ʘʥʦʤʘʣʠʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ (WDMAM v2). 

ʇʨʠ ʧʦʤʦʱʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʚ ʚʝʙ-ɻʀʉ ʠʥʩʪʨʫʤʝʥʪʦʚ ʘʥʘʣʠʟʘ ʠ ʟʘʧʨʦʩʦʚ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴ ʤʦʞʝʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʦʮʝʥʠʪʴ ʩʝʡʩʤʠʯʝʩʢʠʡ ʨʠʩʢ ʠʥʪʝʨʝʩʫʶʱʝʡ 

ʪʝʨʨʠʪʦʨʠʠ. ɺ ʚʝʙ-ɻʀʉ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʩʪʘʥʜʘʨʪʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ-ʚʠʜʞʝʪʳ: 

çɻʘʣʝʨʝʷ ʙʘʟʦʚʳʭ ʢʘʨʪè, çʀʟʤʝʨʝʥʠʝè; çɼʦʙʘʚʠʪʴ ʜʘʥʥʳʝè; çʉʧʠʩʦʢ ʩʣʦʝʚè; çʃʝʛʝʥʜʘè. 

ʇʦʤʠʤʦ ʩʪʘʥʜʘʨʪʥʳʭ ʚʠʜʞʝʪʦʚ ʚ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʝ ʜʦʙʘʚʣʝʥʳ ʠʥʩʪʨʫʤʝʥʪʳ 

ʛʝʦʦʙʨʘʙʦʪʢʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʟʘʧʨʦʩʦʚ ʢ ʙʘʟʝ, ʨʝʘʣʠʟʦʚʘʥʥʳʝ ʥʘ ʷʟʳʢʝ 

Python ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʠʙʣʠʦʪʝʢʠ ArcPy ʠ ʟʘʛʨʫʞʝʥʥʳʝ ʥʘ ʩʝʨʚʝʨ ʚ ʢʘʯʝʩʪʚʝ ʩʝʨʚʠʩʦʚ 

ʛʝʦʦʙʨʘʙʦʪʢʠ. ɼʦʩʪʫʧ ʢ ʩʝʨʚʠʩʘʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʚʠʜʞʝʪ çɻʝʦʦʙʨʘʙʦʪʢʘè. ɺ 

ʧʨʠʣʦʞʝʥʠʠ ʨʝʘʣʠʟʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʧʨʦʩʳ: ʵʧʠʮʝʥʪʨʳ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ ʤʘʛʥʠʪʫʜʘʤʠ ʠʟ 

ʟʘʜʘʥʥʦʛʦ ʜʠʘʧʘʟʦʥʘ; ʣʠʥʝʘʤʝʥʪʳ, ʧʦʧʘʜʘʶʱʠʝ ʚ ʦʙʣʘʩʪʴ, ʩ ʫʢʘʟʘʥʠʝʤ ʠʭ ʨʘʥʛʦʚ; 

ʨʘʩʧʦʟʥʘʥʥʳʝ ʤʝʩʪʘ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʠʟ ʤʥʦʞʝʩʪʚʘ ʤʦʨʬʦʩʪʨʫʢʪʫʨʥʳʭ ʫʟʣʦʚ 

ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʘʤ EPA ʠ çɹʘʨʴʝʨè; ʚʳʩʦʢʦʩʝʡʩʤʠʯʥʳʝ 2D-ʟʦʥʳ, ʦʧʨʝʜʝʣʝʥʥʳʝ ʩ ʧʦʤʦʱʴʶ 

ʩʠʩʪʝʤʳ FCAZ; ʵʧʠʮʝʥʪʨʳ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ ʤʘʛʥʠʪʫʜʘʤʠ ʠʟ ʟʘʜʘʥʥʦʛʦ 

ʜʠʘʧʘʟʦʥʘ; ʤʘʢʩʠʤʘʣʴʥʘʷ ʤʘʛʥʠʪʫʜʘ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʦʞʠʜʘʝʤʳʭ ʚ ʦʙʣʘʩʪʠ ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ 

p ʚ ʪʝʯʝʥʠʝ N ʣʝʪ.  
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ʈʠʩʫʥʦʢ 4.6 ï ɿʘʧʫʱʝʥʥʦʝ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʝ, ʩʦʟʜʘʥʥʦʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ Web AppBuilder  

for  ArcGIS  

ʉʦʟʜʘʥʥʘʷ ʚʝʙ-ɻʀʉ ʥʘ ʦʩʥʦʚʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʦʮʝʥʢʝ ʩʝʡʩʤʠʯʝʩʢʦʡ 

ʦʧʘʩʥʦʩʪʠ ʦʙʣʘʜʘʝʪ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʨʘʙʦʪʳ ʩ ʜʘʥʥʳʤʠ. ɼʦʩʪʫʧ ʢ ʚʝʙ-

ɻʀʉ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʩʩʳʣʢʝ (http://seismgis.gcras.ru/). ʇʦʜʦʙʥʘʷ ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ ʜʘʪʴ 

ʥʘʠʙʦʣʝʝ ʦʙʲʝʢʪʠʚʥʫʶ ʦʮʝʥʢʫ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʥʝʟʘʚʠʩʠʤʳʤʠ ʤʝʪʦʜʘʤʠ, 

ʧʦʩʢʦʣʴʢʫ ʦʙʲʝʜʠʥʷʝʪ ʨʘʟʥʳʝ ʧʦʜʭʦʜʳ ʢ ʪʘʢʦʡ ʦʮʝʥʢʝ ʚ ʝʜʠʥʦʡ, ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʡ ʩʨʝʜʝ. 

4.5. ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʝʟʦʥʥʦʡ ʠ ʤʝʞʛʦʜʦʚʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʚʦʜʦʦʙʤʝʥʘ ʤʝʞʜʫ 

ʨʘʟʣʠʯʥʳʤʠ ʯʘʩʪʷʤʠ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ 

ɼʣʷ ʘʥʘʣʠʟʘ ʠʟʤʝʥʝʥʠʡ ʚʦʜʦʦʙʤʝʥʘ ʤʝʞʜʫ ʯʘʩʪʷʤʠ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʘʣʴʪʠʤʝʪʨʠʯʝʩʢʠʝ ʠʟʤʝʨʝʥʠʷ ʩʦ ʩʧʫʪʥʠʢʦʚ TOPEX/Poseidon, Jason-1, Jason-

2 ʠ Jason-3, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʦʯʥʦʩʪʴʶ ʠʟʤʝʨʝʥʠʡ ʚʳʩʦʪʳ ʤʦʨʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ (ɺʄʇ), 

ʭʦʨʦʰʠʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʨʘʟʨʝʰʝʥʠʝʤ ʠʟʤʝʨʝʥʠʡ ʫʨʦʚʥʷ ʤʦʨʷ ʠ ʚʦʟʤʦʞʥʦʩʪʴʶ 

ʦʙʲʝʜʠʥʝʥʠʷ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ ʠʟʤʝʨʝʥʠʡ ʘʥʦʤʘʣʠʡ ʫʨʦʚʥʷ ʤʦʨʷ ʵʪʠʭ ʪʨʝʭ ʩʧʫʪʥʠʢʦʚ ʧʦ 

ʦʜʥʠʤ ʠ ʪʝʤ ʞʝ ʪʨʝʢʘʤ.  

ʇʦʣʦʞʝʥʠʝ 133 ʠ 209 ʪʨʝʢʦʚ ʩʧʫʪʥʠʢʦʚ TOPEX/Poseidon, Jason-1, Jason-2 ʠ Jason-3 

(ʨʠʩ. 4.7) ʦʧʪʠʤʘʣʴʥʳ ʜʣʷ ʘʥʘʣʠʟʘ ʚʦʜʦʦʙʤʝʥʘ ʤʝʞʜʫ ʯʘʩʪʷʤʠ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ, ʭʦʪʷ 

ʦʥʠ ʥʝ ʩʦʚʧʘʜʘʶʪ ʩ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤʠ ʛʨʘʥʠʮʘʤʠ ʉʝʚʝʨʥʦʛʦ, ʉʨʝʜʥʝʛʦ ʠ ʖʞʥʦʛʦ ʂʘʩʧʠʷ.  

http://seismgis.gcras.ru/
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ʆʜʥʘʢʦ, ʜʣʷ ʵʪʦʡ ʯʘʩʪʠ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ, ʦʛʨʘʥʠʯʝʥʥʦʡ 133 ʠ 209 ʪʨʝʢʘʤʠ, ʦʪʩʫʪʩʪʚʫʝʪ 

ʨʝʯʥʦʡ ʩʪʦʢ, ʘ ʩʪʦʢ ʚ ʟʘʣʠʚ ʂʘʨʘ-ɹʦʛʘʟ-ɻʦʣ ʨʘʩʧʦʣʦʞʝʥ ʶʞʥʝʝ. 

ɼʣʷ ʘʥʘʣʠʟʘ ʚʨʝʤʝʥʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʘʥʦʤʘʣʠʡ ʚʦʜʦʦʙʤʝʥʘ ʯʝʨʝʟ ʪʨʝʢ ʥʝʦʙʭʦʜʠʤʦ 

ʟʥʘʪʴ ʘʥʦʤʘʣʠʠ ʩʢʦʨʦʩʪʝʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠʣʠ ʘʥʦʤʘʣʠʠ ʜʠʥʘʤʠʯʝʩʢʦʡ ʪʦʧʦʛʨʘʬʠʠ ʠʣʠ 

ʘʥʦʤʘʣʠʠ ʫʨʦʚʥʷ ʤʦʨʷ, ʦʧʨʝʜʝʣʷʝʤʳʝ ʧʦ ʜʘʥʥʳʤ ʩʧʫʪʥʠʢʦʚʦʡ ʘʣʴʪʠʤʝʪʨʠʠ, ʠ ʛʣʫʙʠʥʫ 

ʤʦʨʷ ʚʜʦʣʴ ʪʨʝʢʘ. 

ɸʥʦʤʘʣʠʠ ʫʨʦʚʥʷ ʤʦʨʷ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʧʦ ʜʘʥʥʳʤ ʦ ɺʄʇ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʨʝʜʥʝʡ 

ʚʳʩʦʪʳ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʨʷ. ʉʝʛʦʜʥʷ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʛʣʦʙʘʣʴʥʳʭ ʤʦʜʝʣʝʡ ʩʨʝʜʥʠʭ 

ʚʳʩʦʪ ʤʦʨʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ (ʉɺʄʇ) ʄʠʨʦʚʦʛʦ ʦʢʝʘʥʘ, ʚ ʢʦʪʦʨʳʝ ʚʢʣʶʯʝʥʘ ʘʢʚʘʪʦʨʠʷ 

ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ [ʃʝʙʝʜʝʚ ʠ ʂʦʩʪʷʥʦʡ, 2005]. ʆʥʠ ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʢʘʢ ʜʘʥʥʳʤʠ, 

ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʧʨʠ ʨʘʩʯʝʪʘʭ, ʪʘʢ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʨʘʟʨʝʰʝʥʠʝʤ [Lebedev & Kostianoy, 

2008; Lebedev, 2012; ʃʝʙʝʜʝʚ, 2012]. ʄʦʜʝʣʴ ʉɺʄʇ ʄʠʨʦʚʦʛʦ ʦʢʝʘʥʘ, ʚʢʣʶʯʘʷ ʘʢʚʘʪʦʨʠʶ 

ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ, ʚʳʯʠʩʣʷʝʪʩʷ ʦʩʨʝʜʥʝʥʠʝʤ ʧʦ ʚʨʝʤʝʥʠ ʜʘʥʥʳʭ ʘʣʴʪʠʤʝʪʨʠʯʝʩʢʠʭ 

ʠʟʤʝʨʝʥʠʡ ʚʳʩʦʪ ʤʦʨʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʫʯʝʪʦʤ ʧʦʧʨʘʚʢʠ ʥʘ ʚʳʩʦʪʫ ʧʨʠʣʠʚʦʚ ʠ ʧʦʧʨʘʚʢʠ 

ʦʙʨʘʪʥʦʛʦ ʙʘʨʦʤʝʪʨʘ. ɼʣʷ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ ʪʘʢʘʷ ʤʝʪʦʜʠʢʘ ʨʘʩʯʝʪʘ ʉɺʄʇ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʦʧʨʝʜʝʣʝʥʥʫʶ ʪʨʫʜʥʦʩʪʴ ʧʦ ʨʷʜʫ ʧʨʠʯʠʥ [Lebedev 2012;]. 

ʇʦʵʪʦʤʫ, ʠʩʭʦʜʷ ʠʟ ʦʧʨʝʜʝʣʝʥʠʷ ʉɺʄʇ, ʢʘʢ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘʠʙʦʣʝʝ ʧʨʠʙʣʠʞʝʥʥʦʡ ʢ 

 

ʈʠʩʫʥʦʢ 4.7 ï ʇʦʣʦʞʝʥʠʝ 133 ʠ 209 

ʪʨʝʢʦʚ ʩʧʫʪʥʠʢʦʚ TOPEX/Poseidon, 

Jason-1, Jason-2 ʠ Jason-3 ʥʘ ʘʢʚʘʪʦʨʠʠ 

ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ ʠ ʦʩʠ ʢʦʦʨʜʠʥʘʪ ʜʣʷ 

ʨʘʩʯʝʪʘ ʚʦʜʦʦʙʤʝʥʘ ʯʝʨʝʟ ʵʪʠ ʪʨʝʢʠ 
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ʵʢʚʠʧʦʪʝʥʮʠʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʨʷ, ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʳʯʠʩʣʷʪʴ ʨʝʛʠʦʥʘʣʴʥʫʶ ʤʦʜʝʣʴ 

ʉɺʄʇ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ ʢʘʢ ʬʫʥʢʮʠʶ, ʟʘʚʠʩʠʤʫʶ ʥʝ ʪʦʣʴʢʦ ʦʪ ʰʠʨʦʪʳ ʠ ʜʦʣʛʦʪʳ, ʥʦ ʠ 

ʦʪ ʚʨʝʤʝʥʠ ʩ ʫʯʝʪʦʤ ʩʝʟʦʥʥʦʡ ʠ ʩʠʥʦʧʪʠʯʝʩʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʚʳʩʦʪ ʤʦʨʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʊʘʢʦʡ ʤʝʪʦʜ ʨʘʩʯʝʪʘ ʉɺʄʇ ʪʨʝʙʫʝʪ ʧʦʩʪʦʷʥʥʦʛʦ ʦʙʥʦʚʣʝʥʠʷ ʧʦ ʤʝʨʝ ʧʦʩʪʫʧʣʝʥʠʷ 

ʥʦʚʳʭ ʜʘʥʥʳʭ ʩʧʫʪʥʠʢʦʚʦʡ ʘʣʴʪʠʤʝʪʨʠʠ. ɼʣʷ ʢʘʞʜʦʛʦ ʢʘʣʝʥʜʘʨʥʦʛʦ ʛʦʜʘ ɺʄʇ 

ʠʥʪʝʨʧʦʣʠʨʦʚʘʣʠʩʴ ʥʘ ʨʝʛʫʣʷʨʥʫʶ ʩʝʪʢʫ ʤʝʪʦʜʦʤ ʨʘʟʣʦʞʝʥʠʷ ʥʘ ʨʘʜʠʘʣʴʥʳʝ ʙʘʟʠʩʥʳʝ 

ʬʫʥʢʮʠʠ ʩ ʫʯʝʪʦʤ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʜʠʥʘʤʠʯʝʩʢʦʡ ʪʦʧʦʛʨʘʬʠʠ ʂʘʩʧʠʷ [ʇʦʧʦʚ, 2004]. 

ʇʦʩʪʨʦʝʥʥʘʷ ʧʦ ʪʘʢʦʡ ʤʝʪʦʜʠʢʝ ʤʦʜʝʣʴ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ (ʥʘʟʚʘʥʥʘʷ ʢʘʢ 

CS_MSS_GCRAS19) ʚʧʝʨʚʳʝ ʧʦʟʚʦʣʠʣʘ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʤʝʞʛʦʜʦʚʫʶ 

ʠʟʤʝʥʯʠʚʦʩʪʴ ʫʨʦʚʥʷ ʂʘʩʧʠʷ, ʥʦ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʩʢʦʨʦʩʪʠ ʝʛʦ 

ʧʦʜʲʝʤʘ ʠʣʠ ʧʘʜʝʥʠʷ ʠ ʝʝ ʩʚʷʟʴ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ. 

ɺʨʝʤʝʥʥʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʘʥʦʤʘʣʠʡ ʚʦʜʦʦʙʤʝʥʘ ʯʝʨʝʟ 133 ʠ 209 ʪʨʝʢʠ, (ʨʠʩ. 4.8ʘ) 

ʧʦʢʘʟʳʚʘʝʪ ʩʝʟʦʥʥʫʶ ʠ ʤʝʞʛʦʜʦʚʫʶ ʠʟʤʝʥʯʠʚʦʩʪʴ ʝʛʦ ʟʥʘʯʝʥʠʡ. ʄʘʢʩʠʤʘʣʴʥʳʝ 

ʘʤʧʣʠʪʫʜʳ ʘʥʦʤʘʣʠʡ ʚʦʜʦʦʙʤʝʥʘ ʜʦʩʪʠʛʘʶʪ Ñ18Ŀ105 ʤ3/ʩ ʜʣʷ 133 ʪʨʝʢʘ ʠ ʦʢʦʣʦ Ñ11Ŀ105 ʤ3/ʩ 

ʜʣʷ 209 ʪʨʝʢʘ. ʄʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʘʥʦʤʘʣʠʡ ʚʦʜʦʦʙʤʝʥʘ ʥʘʙʣʶʜʘʣʠʩʴ ʚ 1993, 1994 ʠ 

2012 ʛʦʜʘʭ ʯʝʨʝʟ 133 ʪʨʝʢ (Ñ16õ18Ŀ105 ʤ3/ʩ) ʠ ʚ 1993, 1996 ʠ 1997 ʛʦʜʘʭ (Ñ11Ŀ105 ʤ3/ʩ) ʯʝʨʝʟ 

209 ʪʨʝʢ. ʉʨʘʚʥʝʥʠʝ ʵʪʠʭ ʟʥʘʯʝʥʠʡ ʩʦ ʩʨʝʜʥʠʤ ʩʪʦʢʦʤ ʨʝʢʠ ɺʦʣʛʠ (4700õ11000ʤ3/ʩ) 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʦʩʣʝʜʥʠʡ ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ ʪʦʣʴʢʦ 1% ʘʥʦʤʘʣʠʠ ʚʦʜʦʦʙʤʝʥʘ ʤʝʞʜʫ 

ʯʘʩʪʷʤʠ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʘʥʦʤʘʣʠʡ ʚ ʚʦʜʦʦʙʤʝʥʝ 

ʤʝʞʜʫ ʉʝʚʝʨʥʳʤ, ʉʨʝʜʥʠʤ ʠ ʖʞʥʳʤ ʂʘʩʧʠʝʤ ʷʚʣʷʝʪʩʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʦʙʱʝʡ ʮʠʨʢʫʣʷʮʠʠ 

ʚ ʤʦʨʝ. 

ʅʘ ʨʠʩ. 4.8ʙ ʧʨʠʚʝʜʝʥʘ ʚʨʝʤʝʥʥʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʘʥʦʤʘʣʠʡ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ ʉʨʝʜʥʝʛʦ 

ʂʘʩʧʠʷ. ʕʪʠ ʚʝʣʠʯʠʥʳ ʚʘʨʴʠʨʦʚʘʣʠʩʴ ʦʪ +15Ŀ105 ʤ3/ʩ ʜʦ -20·105 ʤ3/ʩ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤʠ 

ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʚ ʣʝʪʥʝʝ ʚʨʝʤʷ ʠ ʤʠʥʠʤʘʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʚ ʟʠʤʥʝʝ ʚʨʝʤʷ. 

ʕʪʘ ʩʝʟʦʥʥʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʝʟʦʥʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʫʨʦʚʥʷ ʂʘʩʧʠʡʩʢʦʛʦ 

ʤʦʨʷ, ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʤʘʢʩʠʤʫʤ ʣʝʪʦʤ ʠ ʤʠʥʠʤʫʤ ʟʠʤʦʡ. ʉʝʟʦʥʥʳʝ ʘʤʧʣʠʪʫʜʳ ʘʥʦʤʘʣʠʡ 

ʚʦʜʦʦʙʤʝʥʘ ʯʝʨʝʟ 133 ʠ 209 ʪʨʝʢʠ (ʨʠʩ. 4.8ʘ) ʠ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ ʉʨʝʜʥʝʛʦ ʂʘʩʧʠʷ (ʨʠʩ. 4.8ʙ) 

ʤʝʥʷʶʪʩʷ ʦʪ ʛʦʜʘ ʢ ʛʦʜʫ ʠ ʤʦʛʫʪ ʦʪʣʠʯʘʪʴʩʷ ʚ ʪʨʠ ʨʘʟʘ (ʨʠʩ. 4.8). ʇʨʠʯʠʥʳ ʵʪʦʡ 

ʠʟʤʝʥʯʠʚʦʩʪʠ ʝʱʝ ʥʝ ʠʟʫʯʝʥʳ.  
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ʘ) 

 

ʙ) 

 

 

ʈʠʩʫʥʦʢ 4.8  ɺʨʝʤʝʥʥʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʘʥʦʤʘʣʠʡ ʚʦʜʦʦʙʤʝʥʘ (ʤ3/ʩ) ʯʝʨʝʟ 133 ʪʨʝʢ 

(ʢʨʘʩʥʘʷ ʣʠʥʠʷ) ʠ ʯʝʨʝʟ 209 ʪʨʝʢ (ʩʠʥʷʷ ʣʠʥʠʷ) (ʘ) ʠ ʘʥʦʤʘʣʠʠ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ 

ʉʨʝʜʥʝʛʦ ʂʘʩʧʠʷ (ʤ3/ʩ) (ʙ) 

ɺ ʥʘʩʪʦʷʱʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʜʘʥʥʳʭ ʩʧʫʪʥʠʢʦʚʦʡ ʘʣʴʪʠʤʝʪʨʠʠ ʜʣʷ ʘʥʘʣʠʟʘ ʚʨʝʤʝʥʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʘʥʦʤʘʣʠʡ 

ʚʦʜʦʦʙʤʝʥʘ ʤʝʞʜʫ ʉʝʚʝʨʥʳʤ, ʉʨʝʜʥʠʤ ʠ ʖʞʥʳʤ ʂʘʩʧʠʝʤ. ʇʨʝʜʣʦʞʝʥʥʳʡ ʤʝʪʦʜ ʧʦʢʘʟʘʣ 

ʩʝʙʷ ʦʯʝʥʴ ʵʬʬʝʢʪʠʚʥʳʤ, ʧʦʩʢʦʣʴʢʫ ʦʥ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʯʠʪʳʚʘʪʴ ʵʪʠ ʟʥʘʯʝʥʠʷ ʢʘʞʜʳʝ 10 

ʜʥʝʡ, ʯʪʦ ʥʝʚʦʟʤʦʞʥʦ ʩʜʝʣʘʪʴ ʧʨʠ in situ ʠʟʤʝʨʝʥʠʷʭ. ʕʪʦʪ ʤʝʪʦʜ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʦʯʝʥʴ 

ʧʦʣʝʟʥʳʤ ʜʣʷ ʜʨʫʛʠʭ ʚʥʫʪʨʝʥʥʠʭ ʤʦʨʝʡ, ʥʘʧʨʠʤʝʨ, ʉʨʝʜʠʟʝʤʥʦʛʦ, ɸʜʨʠʘʪʠʯʝʩʢʦʛʦ, 

ʏʝʨʥʦʛʦ, ɹʘʣʪʠʡʩʢʦʛʦ, ɹʝʣʦʛʦ, ʛʜʝ ʪʨʝʢʠ ʩʧʫʪʥʠʢʦʚ ʧʝʨʝʩʝʢʘʶʪ ʨʘʟʥʳʝ ʯʘʩʪʠ ʤʦʨʝʡ ʧʦʜ 

ʨʘʟʥʳʤʠ ʫʛʣʘʤʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʘʥʦʤʘʣʠʠ ʚ ʚʦʜʦʦʙʤʝʥʝ ʤʝʞʜʫ ʠʭ ʩʫʙʙʘʩʩʝʡʥʘʤʠ.  

4.6. ʈʝʜʘʢʮʠʦʥʥʦ-ʠʟʜʘʪʝʣʴʩʢʘʷ ʧʦʜʛʦʪʦʚʢʘ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʧʫʙʣʠʢʘʮʠʠ ʚ 

ʠʟʜʘʥʠʷʭ ɻʎ ʈɸʅ 

ɻʝʦʬʠʟʠʯʝʩʢʠʡ ʮʝʥʪʨ ʈɸʅ ʷʚʣʷʝʪʩʷ ʫʯʨʝʜʠʪʝʣʝʤ ʠ ʠʟʜʘʪʝʣʝʤ ʪʨʝʭ ʦʥʣʘʡʥʦʚʳʭ 

ʞʫʨʥʘʣʦʚ.  
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ɾʫʨʥʘʣ ''Russian Journal of Earth Sciences'' (RJES) (http://rjes.wdcb.ru/) ʧʫʙʣʠʢʫʝʪ 

ʦʨʠʛʠʥʘʣʴʥʳʝ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʨʘʙʦʪʳ ʧʦ ʚʩʝʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʛʝʦʣʦʛʠʠ, 

ʛʝʦʬʠʟʠʢʠ ʠ ʛʝʦʭʠʤʠʠ, ʚʢʣʶʯʘʷ ʛʝʦʠʥʬʦʨʤʘʪʠʢʫ, ʵʢʦʣʦʛʠʶ, ʬʠʟʠʢʫ ʘʪʤʦʩʬʝʨʳ ʠ ʦʢʝʘʥʘ. 

ʉʪʘʪʴʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʜʣʷ ʧʫʙʣʠʢʘʮʠʠ, ʧʦʜʚʝʨʛʘʶʪʩʷ ʩʪʘʥʜʘʨʪʥʦʤʫ ʧʨʦʮʝʩʩʫ "ʩʣʝʧʦʛʦ" 

ʨʝʮʝʥʟʠʨʦʚʘʥʠʷ, ʵʢʩʧʝʨʪʥʦʡ ʦʮʝʥʢʝ ʠ ʨʝʜʘʢʮʠʦʥʥʦʡ ʦʙʨʘʙʦʪʢʝ. ʉʪʘʪʴʠ ʧʫʙʣʠʢʫʶʪʩʷ ʥʘ 

ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ ʚ ʬʦʨʤʘʪʝ ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ PDF ʩ ʛʠʧʝʨʩʩʳʣʢʘʤʠ ʢ ʚʥʫʪʨʝʥʥʠʤ ʠ 

ʚʥʝʰʥʠʤ ʦʙʲʝʢʪʘʤ, ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴ ʵʣʝʤʝʥʪʳ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʠ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʢʦʥʪʝʥʪʘ. 

ʅʘʨʷʜʫ ʩ ʨʝʛʫʣʷʨʥʳʤʠ ʥʘʫʯʥʳʤʠ ʩʪʘʪʴʷʤʠ ʞʫʨʥʘʣ ʥʘʯʘʣ ʧʫʙʣʠʢʦʚʘʪʴ ʠʥʪʝʨʘʢʪʠʚʥʳʝ 

ʥʘʫʯʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʪ.ʝ. Flash ʠ HTML5 ʧʨʝʟʝʥʪʘʮʠʠ ʣʝʢʮʠʡ ʠ ʜʦʢʣʘʜʦʚ, ʚʢʣʶʯʘʶʱʠʝ 

ʚʠʜʝʦ ʤʘʪʝʨʠʘʣʳ ʩ ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʥʥʳʤʠ ʩʣʘʡʜʘʤʠ, ʧʝʨʝʭʦʜʘʤʠ, ʫʢʘʟʘʪʝʣʷʤʠ ʠ ʜʨʫʛʠʤʠ 

ʜʠʥʘʤʠʯʝʩʢʠʤʠ ʠ ʠʥʪʝʨʘʢʪʠʚʥʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ. 

ɾʫʨʥʘʣ RJES ʠʥʜʝʢʩʠʨʫʝʪʩʷ ʩʠʩʪʝʤʘʤʠ Web of Science, Scopus (ʨʠʩ. 4.10), ʈʀʅʎ, 

ʚʭʦʜʠʪ ʚ ʧʝʨʝʯʝʥʴ ɺɸʂ ʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʚ ʩʠʩʪʝʤʝ Crossref. ɺ 2019 ʛʦʜʫ ʞʫʨʥʘʣ ʙʳʣ 

ʧʨʦʠʥʜʝʢʩʠʨʦʚʘʥ ʧʦ ʚʩʝʤ ʨʘʥʝʝ ʚʳʰʝʜʰʠʤ ʩʪʘʪʴʷʤ ʚ Scopus ï ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ 

ʘʚʪʦʨʠʪʝʪʥʳʭ ʙʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʭ ʠ ʨʝʬʝʨʘʪʠʚʥʳʭ ʙʘʟ ʜʘʥʥʳʭ ʚ ʤʠʨʝ. 

ʅʘʫʯʥʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʞʫʨʥʘʣ ''ɺʝʩʪʥʠʢ ʆʅɿ ʈɸʅ'' (http://onznews.wdcb.ru/) 

ʠʟʜʘʝʪʩʷ ʚ ʬʦʨʤʘʪʝ ʵʣʝʢʪʨʦʥʥʦʛʦ ʤʫʣʴʪʠʤʝʜʠʡʥʦʛʦ ʞʫʨʥʘʣʘ. ʅʦʚʦʩʪʠ ʚ ʥʝʤ ʦʙʥʦʚʣʷʶʪʩʷ 

ʝʞʝʤʝʩʷʯʥʦ. ʅʘʨʷʜʫ ʩ ʦʬʠʮʠʘʣʴʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ, ʚ ʞʫʨʥʘʣʝ ʧʫʙʣʠʢʫʶʪʩʷ ʤʘʪʝʨʠʘʣʳ ʦ 

ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʭ ʠ ʠʥʪʝʨʝʩʥʳʭ ʩʦʙʳʪʠʷʭ ʚ ʞʠʟʥʠ ʆʪʜʝʣʝʥʠʷ ʥʘʫʢ ʦ ɿʝʤʣʝ ʈɸʅ ʠ ʝʛʦ 

ʠʥʩʪʠʪʫʪʦʚ, ʘ ʪʘʢʞʝ ʥʘʫʯʥʳʝ ʩʪʘʪʴʠ. 

ʉʝʨʠʘʣʴʥʦʝ ʵʣʝʢʪʨʦʥʥʦʝ ʠʟʜʘʥʠʝ çʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʛʝʦʠʥʬʦʨʤʘʪʠʢʝ. ʊʨʫʜʳ ɻʎ 

ʈɸʅ» («Geoinformatics Research Papers. Proceedings of the Geophysical Center RAS») 

(http://ebooks.wdcb.ru/) ʚʢʣʶʯʘʝʪ ʧʫʙʣʠʢʘʮʠʠ ʥʘʫʯʥʳʭ ʩʪʘʪʝʡ, ʪʝʤʘʪʠʢʘ ʢʦʪʦʨʳʭ ʩʚʷʟʘʥʘ ʩ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ, ʚʥʝʜʨʝʥʥʳʤʠ ʚ ʥʘʫʢʠ ʦ ɿʝʤʣʝ, ʥʘʫʯʥʳʭ ʦʪʯʝʪʦʚ, ʪʝʟʠʩʦʚ 

ʢʦʥʬʝʨʝʥʮʠʡ, ʠʥʩʪʨʫʢʮʠʡ ʠ ʪ.ʜ. ʉʪʘʪʴʠ ʠ ʢʥʠʛʠ ʚ ʵʪʦʡ ʩʝʨʠʠ ʧʫʙʣʠʢʫʶʪʩʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʘʤʳʭ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʵʣʝʢʪʨʦʥʥʦʛʦ ʠʟʜʘʪʝʣʴʩʪʚʘ, ʚʢʣʶʯʘʷ 

ʤʫʣʴʪʠʤʝʜʠʡʥʳʡ ʠ ʠʥʪʝʨʘʢʪʠʚʥʳʡ ʢʦʥʪʝʥʪ. 

ɺ 2019 ʛ. ʦʧʫʙʣʠʢʦʚʘʥʦ:  

¶ ʚ 19 ʪʦʤʝ ʞʫʨʥʘʣʘ ''Russian Journal of Earth Sciences'' ï 6 ʥʦʤʝʨʦʚ (46 ʩʪʘʪʝʡ); 

¶ ʚ ''ɺʝʩʪʥʠʢ ʆʅɿ ʈɸʅ'' ï 413 ʥʦʚʦʩʪʥʳʭ ʩʦʦʙʱʝʥʠʡ, 6 ʥʘʫʯʥʳʭ ʩʪʘʪʝʡ; 

¶ ʚ ''ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʛʝʦʠʥʬʦʨʤʘʪʠʢʝ. ʊʨʫʜʳ ɻʎ ʈɸʅ'' ï 6 ʦʪʯʝʪʦʚ. 

ɺ ʣʘʙʦʨʘʪʦʨʠʠ ʵʣʝʢʪʨʦʥʥʳʭ ʧʫʙʣʠʢʘʮʠʡ ʧʨʦʚʦʜʠʪʩʷ ʚʥʝʜʨʝʥʠʝ ʇʆ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ 

ʧʨʦʮʝʩʩʘ ʦʥʣʘʡʥ ʨʝʮʝʥʟʠʨʦʚʘʥʠʷ ʜʣʷ ʞʫʨʥʘʣʘ RJES. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʨʝʜʘʢʮʠʶ ʨʝʟʢʦ 

http://rjes.wdcb.ru/
http://onznews.wdcb.ru/
http://ebooks.wdcb.ru/
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ʚʦʟʨʦʩ ʧʦʪʦʢ ʩʪʘʪʝʡ. ɺʦʟʥʠʢʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʙʦʯʝʛʦ ʧʨʦʮʝʩʩʘ ʪ.ʢ. 

ʩʦʚʨʝʤʝʥʥʳʡ ʥʘʫʯʥʳʡ ʞʫʨʥʘʣ ʜʦʣʞʝʥ ʙʘʟʠʨʦʚʘʪʴʩʷ ʥʘ ʧʨʦʛʨʘʤʤʥʦʡ ʧʣʘʪʬʦʨʤʝ, 

ʨʝʘʣʠʟʫʶʱʝʡ ʨʘʟʚʠʪʫʶ ʩʠʩʪʝʤʫ ʩʝʨʚʠʩʦʚ ʜʣʷ ʨʘʙʦʪʳ ʩ ʮʠʬʨʦʚʳʤ ʢʦʥʪʝʥʪʦʤ. ɹʳʣʦ 

ʧʨʦʚʝʜʝʥʦ ʩʨʘʚʥʝʥʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʨʝʜʘʢʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʈʝʜʘʢʮʠʷ ʞʫʨʥʘʣʘ ʩʦʯʣʘ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ  

ʠʩʧʦʣʴʟʦʚʘʪʴ Open Journal Systems (OJS) ʢʘʢ ʥʘʠʙʦʣʝʝ ʜʠʥʘʤʠʯʥʦ ʨʘʟʚʠʚʘʶʱʫʶʩʷ, ʭʦʨʦʰʦ 

ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʥʫʶ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ.  

 

 

ʈʠʩʫʥʦʢ 4.10  ʇʨʦʬʠʣʴ ʞʫʨʥʘʣʘ ñRussian Journal of Earth Sciencesò 

ɺ ʣʘʙʦʨʘʪʦʨʠʠ ʵʣʝʢʪʨʦʥʥʳʭ ʧʫʙʣʠʢʘʮʠʡ ʧʨʦʚʦʜʠʪʩʷ ʚʥʝʜʨʝʥʠʝ ʇʆ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ 

ʧʨʦʮʝʩʩʘ ʦʥʣʘʡʥ ʨʝʮʝʥʟʠʨʦʚʘʥʠʷ ʜʣʷ ʞʫʨʥʘʣʘ RJES. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʨʝʜʘʢʮʠʶ ʨʝʟʢʦ 

ʚʦʟʨʦʩ ʧʦʪʦʢ ʩʪʘʪʝʡ. ɺʦʟʥʠʢʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʙʦʯʝʛʦ ʧʨʦʮʝʩʩʘ ʪ.ʢ. 

ʩʦʚʨʝʤʝʥʥʳʡ ʥʘʫʯʥʳʡ ʞʫʨʥʘʣ ʜʦʣʞʝʥ ʙʘʟʠʨʦʚʘʪʴʩʷ ʥʘ ʧʨʦʛʨʘʤʤʥʦʡ ʧʣʘʪʬʦʨʤʝ, 

ʨʝʘʣʠʟʫʶʱʝʡ ʨʘʟʚʠʪʫʶ ʩʠʩʪʝʤʫ ʩʝʨʚʠʩʦʚ ʜʣʷ ʨʘʙʦʪʳ ʩ ʮʠʬʨʦʚʳʤ ʢʦʥʪʝʥʪʦʤ. ɹʳʣʦ 

ʧʨʦʚʝʜʝʥʦ ʩʨʘʚʥʝʥʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʨʝʜʘʢʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʈʝʜʘʢʮʠʷ ʞʫʨʥʘʣʘ ʩʦʯʣʘ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ 
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ʠʩʧʦʣʴʟʦʚʘʪʴ Open Journal Systems (OJS) ʢʘʢ ʥʘʠʙʦʣʝʝ ʜʠʥʘʤʠʯʥʦ ʨʘʟʚʠʚʘʶʱʫʶʩʷ, ʭʦʨʦʰʦ 

ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʥʫʶ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ.  

ɺ ʢʘʯʝʩʪʚʝ ʧʠʣʦʪʥʦʛʦ ʧʨʦʝʢʪʘ ʧʨʦʠʟʚʝʜʝʥʘ ʫʩʪʘʥʦʚʢʘ ʩʠʩʪʝʤʳ OJS ʥʘ ʩʝʨʚʝʨʝ ɻʎ 

ʈɸʅ, ʦʩʫʱʝʩʪʚʣʝʥ ʧʝʨʝʚʦʜ ʞʫʨʥʘʣʘ RJES ʧʦʜ ʫʧʨʘʚʣʝʥʠʝ ʵʪʦʡ ʩʠʩʪʝʤʳ. ʆʜʥʘʢʦ 

ʧʦʣʥʦʮʝʥʥʳʡ ʧʝʨʝʭʦʜ ʧʝʨʝʥʝʩʝʥ ʥʘ 2020 ʛ. ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʜʣʷ ʧʦʣʥʦʮʝʥʥʦʛʦ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʥʝʦʙʭʦʜʠʤʦ ʧʦʣʥʦʩʪʴʶ ʩʬʦʨʤʠʨʦʚʘʪʴ ʙʘʟʫ 

ʤʝʪʘʜʘʥʥʳʭ ʩʪʘʪʝʡ, ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʩ 1998 ʛ.,  ʙʘʟʫ ʨʝʮʝʥʟʝʥʪʦʚ ʠ ʪ.ʜ. ʇʨʦʚʦʜʠʪʩʷ 

ʥʘʧʦʣʥʝʥʠʝ ɹɼ ʩʪʘʪʝʡ, ʚʩʝʩʪʦʨʦʥʥʝʝ ʪʝʩʪʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʜʣʷ ʝʝ ʜʘʣʴʥʝʡʰʝʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ   
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ʖ.ɺ ɹʘʨʳʢʠʥʘ (2019), ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʤʝʩʪ ʚʦʟʤʦʞʥʦʛʦ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʠʣʴʥʳʭ 
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5.1. ʈʘʟʚʝʨʪʳʚʘʥʠʝ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʧʫʥʢʪʘ ɻʅʉʉ-ʥʘʙʣʶʜʝʥʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʛʝʦʤʘʛʥʠʪʥʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ çʂʣʠʤʦʚʩʢʘʷè (ɸʨʭʘʥʛʝʣʴʩʢʘʷ ʦʙʣʘʩʪʴ) 

ʃʝʪʦʤ ʠ ʦʩʝʥʴʶ 2019 ʛ. ʚʝʣʠʩʴ ʨʘʙʦʪʳ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʧʫʥʢʪʘ ɻʅʉʉ-

ʥʘʙʣʶʜʝʥʠʡ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʛʝʦʤʘʛʥʠʪʥʳʭ ʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʛʝʦʤʘʛʥʠʪʥʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ çʂʣʠʤʦʚʩʢʘʷè (ʛʝʦʙʠʦʩʪʘʮʠʦʥʘʨ çʈʦʪʢʦʚʝʮè, 

ʂʦʥʦʰʩʢʠʡ ʨʘʡʦʥ ɸʨʭʘʥʛʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ). ʕʪʘʧʳ ʨʘʙʦʪ ʚʢʣʶʯʘʣʠ ʚ ʩʝʙʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ 

ʠ ʟʘʢʣʘʜʢʫ ʧʦʩʪʘʤʝʥʪʘ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʚʳʩʦʢʦʪʦʯʥʦʡ ɻʅʉʉ-ʘʧʧʘʨʘʪʫʨʳ ʠ ʨʘʟʚʝʨʪʳʚʘʥʠʝ 

ʥʝʦʙʭʦʜʠʤʦʡ ʩʝʪʝʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ɺ ʠʶʣʝ 2019 ʛ. ʙʳʣʦ ʚʳʙʨʘʥʦ ʤʝʩʪʦ ʟʘʢʣʘʜʢʠ 

ʧʫʥʢʪʘ ʠ ʪʦʯʥʦ ʦʧʨʝʜʝʣʝʥʳ ʝʛʦ ʢʦʦʨʜʠʥʘʪʳ. ʉʪʨʦʠʪʝʣʴʩʪʚʦ ɻʅʉʉ-ʧʫʥʢʪʘ ʚʳʧʦʣʥʝʥʦ ʚ 

ʪʝʯʝʥʠʝ ʪʨʝʭ ʜʥʝʡ (8ï10 ʠʶʣʷ 2019 ʛ.). ʆʩʥʦʚʘ ʬʫʥʜʘʤʝʥʪʘ ʧʦʩʪʘʤʝʥʪʘ ʛʝʦʜʝʟʠʯʝʩʢʦʛʦ 

ʧʫʥʢʪʘ ð ʘʩʙʦʮʝʤʝʥʪʥʘʷ ʪʨʫʙʘ ʜʠʤʝʪʨʦʤ 40 ʩʤ, ʟʘʣʠʪʘʷ ʘʨʤʠʨʦʚʘʥʥʳʤ ʙʝʪʦʥʦʤ, ʢʦʪʦʨʘʷ 

ʩʦʩʪʘʚʣʷʝʪ ʝʜʠʥʦʝ ʮʝʣʦʝ ʩ ʙʝʪʦʥʥʦʡ ʧʣʠʪʦʡ (ʷʢʦʨʝʤ) ʨʘʟʤʝʨʦʤ 130ʭ130ʩʤ ʠ ʚʳʩʦʪʦʡ 40 ʩʤ, 

ʟʘʣʦʞʝʥʥʦʡ ʥʘ ʛʣʫʙʠʥʫ 365 ʩʤ. ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʪʨʫʙʳ ʟʘʢʨʝʧʣʝʥʦ ʫʩʪʨʦʡʩʪʚʦ 

ʧʨʠʥʫʜʠʪʝʣʴʥʦʛʦ ʮʝʥʪʨʠʨʦʚʘʥʠʷ.  

ɼʣʷ ʫʩʪʘʥʦʚʢʠ ʘʥʪʝʥʥʳ ʠ ɻʅʉʉ-ʧʨʠʝʤʥʠʢʘ ʥʘ ʛʝʦʜʝʟʠʯʝʩʢʦʤ ʨʝʧʝʨʝ ʥʘ ʘʥʪʝʥʥʫ ʙʳʣ 

ʟʘʢʨʝʧʣʝʥ ʟʘʱʠʪʥʳʡ ʢʦʥʫʩʦʦʙʨʘʟʥʳʡ ʦʙʪʝʢʘʪʝʣʴ (ʨʠʩʫʥʦʢ 5.1, ʩʣʝʚʘ). ʉʙʦʨʢʘ ʘʧʧʘʨʘʪʫʨʳ, 

ʠʟʦʙʨʘʞʝʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ 5.2, ʚ ʮʝʥʪʨʝ, ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʚ ʤʘʛʥʠʪʥʦʤ ʧʘʚʠʣʴʦʥʝ ʀɿʄʀʈɸʅ. 

ʕʣʝʢʪʨʠʯʝʩʪʚʦ ʢ ɻʅʉʉ-ʧʨʠʝʤʥʠʢʫ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʦʪ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʱʠʪʢʘ ʘʙʩʦʣʶʪʥʦʛʦ 

ʧʘʚʠʣʴʦʥʘ. ʂʘʙʝʣʴ ʧʨʠʝʤʥʠʢʘ, ʠʟʦʙʨʘʞʝʥʥʳʡ ʥʘ ʨʠʩʫʥʢʝ 5.1, ʩʧʨʘʚʘ, ʧʦʜʚʝʰʝʥ ʥʘ 

ʧʣʘʩʪʤʘʩʩʦʚʫʶ ʧʨʦʚʦʣʦʢʫ ʠ ʧʨʦʧʫʱʝʥ ʯʝʨʝʟ ʧʣʘʩʪʤʘʩʩʦʚʫʶ ʛʦʬʨʫ.  
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ʈʠʩʫʥʦʢ 5.1 ð ʉʪʘʮʠʦʥʘʨʥʳʡ ʧʫʥʢʪ ɻʅʉʉ-ʥʘʙʣʶʜʝʥʠʡ ʥʘ ʦʙʩʝʨʚʘʪʦʨʠʠ 

çʂʣʠʤʦʚʩʢʘʷè: ʚʠʜ ʥʘ ʫʩʪʘʥʦʚʣʝʥʥʫʶ ɻʅʉʉ-ʘʥʪʝʥʥʫ ʩ ʦʙʪʝʢʘʪʝʣʝʤ, ʫʩʪʨʦʡʩʪʚʦ 

ʧʨʠʥʫʜʠʪʝʣʴʥʦʛʦ ʮʝʥʪʨʠʨʦʚʘʥʠʷ ʠ ʧʦʜʢʣʶʯʝʥʥʳʡ ʢʘʙʝʣʴ (ʩʣʝʚʘ), ʘʧʧʘʨʘʪʫʨʘ 

ʢʦʤʧʣʝʢʪʘ ʜʣʷ ɻʅʉʉ-ʧʨʠʝʤʥʠʢʘ (ʚ ʮʝʥʪʨʝ) ʠ ʦʙʱʠʡ ʚʠʜ ʥʘ ʧʫʥʢʪ (ʩʧʨʘʚʘ) 

 

ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʠ ʤʦʥʪʘʞʥʳʭ ʨʘʙʦʪ ʚ ʷʱʠʢ ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ 

ɻʅʉʉ-ʧʨʠʝʤʥʠʢ. ʊʝʩʪʦʚʘʷ ʧʝʨʝʜʘʯʘ ʜʘʥʥʳʭ ʚ ʮʝʥʪʨ ʘʛʨʝʛʘʮʠʠ ʜʘʥʥʳʭ ʀʌɿ ʈɸʅ 

ʧʨʦʠʟʚʝʜʝʥʘ ʫʩʧʝʰʥʦ; ʜʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 5.2. 

 

ʈʠʩʫʥʦʢ 5.2 ð ɺʳʚʦʜ ʜʘʥʥʳʭ ɻʅʉʉ ʧʨʠʝʤʥʠʢʘ ʥʘ ʩʘʡʪʝ ʮʝʥʪʨʘ ʘʛʨʝʛʘʮʠʠ ʜʘʥʥʳʭ 

ʀʌɿ ʈɸʅ 

ʇʨʦʚʝʜʝʥʠʝ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦʡ ʢʦʤʧʦʥʝʥʪʥʦʡ ʠ ʧʣʦʱʘʜʥʦʡ ʤʘʛʥʠʪʥʦʡ ʩʲʝʤʢʠ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ çʄʠʭʥʝʚʦè (ʄʦʩʢʦʚʩʢʘʷ ʦʙʣʘʩʪʴ) 

C 16 ʧʦ 21 ʠʶʣʷ 2019 ʛʦʜʘ ʩʦʩʪʦʷʣʘʩʴ ʵʢʩʧʝʜʠʮʠʷ ʩʦʪʨʫʜʥʠʢʦʚ ɻʎ ʈɸʅ ʚ 

ɻʝʦʬʠʟʠʯʝʩʢʫʶ ʦʙʩʝʨʚʘʪʦʨʠʶ çʄʠʭʥʝʚʦè ʀʥʩʪʠʪʫʪʘ ʛʝʦʜʠʥʘʤʠʢʠ ʛʝʦʩʬʝʨ (ʀɼɻ) ʈɸʅ, 

ʨʘʩʧʦʣʦʞʝʥʥʫʶ ʚ 80 ʢʤ ʥʘ ʶʛ ʦʪ ʄʦʩʢʚʳ (ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʜʝʨʝʚʥʠ ʇʦʯʠʥʢʠ, ʉʪʫʧʠʥʩʢʠʡ 

ʨʘʡʦʥ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ). ʎʝʣʴʶ ʢʦʤʘʥʜʠʨʦʚʢʠ ʙʳʣʦ ʚʳʧʦʣʥʝʥʠʝ ʤʘʛʥʠʪʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʦʣʠʛʦʥʘ ʀɼɻ ʈɸʅ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʩʪ, ʧʨʠʛʦʜʥʳʭ ʜʣʷ 
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ʚʦʟʚʝʜʝʥʠʷ ʘʙʩʦʣʶʪʥʦʛʦ ʠ ʚʘʨʠʘʮʠʦʥʥʦʛʦ ʧʘʚʠʣʴʦʥʦʚ ʧʣʘʥʠʨʫʝʤʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ 

ʩʪʘʥʜʘʨʪʘ INTERMAGNET.  

ʇʣʦʱʘʜʥʘʷ ʩʲʝʤʢʘ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʤʘʛʥʠʪʦʛʨʘʜʠʝʥʪʦʤʝʪʨʦʤ GSM-19. ɺʨʝʤʝʥʥʘʷ 

ʧʨʠʚʷʟʢʘ ʨʝʛʠʩʪʨʠʨʫʝʤʳʭ ʜʘʥʥʳʭ ʢ ʰʢʘʣʝ ʚʩʝʤʠʨʥʦʛʦ ʚʨʝʤʝʥʠ (UTC) ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʩ 

ʧʦʤʦʱʴʶ ʚʩʪʨʦʝʥʥʦʛʦ ʢʦʜʦʚʦʛʦ ɻʅʉʉ-ʧʨʠʝʤʥʠʢʘ ʤʘʛʥʠʪʦʛʨʘʜʠʝʥʪʦʤʝʪʨʘ. ʊʘʢʞʝ ʙʳʣʘ 

ʧʨʦʠʟʚʝʜʝʥʘ ʢʦʦʨʜʠʥʘʪʥʘʷ ʧʨʠʚʷʟʢʘ ʩʲʝʤʦʯʥʦʡ ʩʝʪʠ ʩ ʧʦʤʦʱʴʶ ʪʦʯʥʦʡ ʛʝʦʜʝʟʠʯʝʩʢʦʡ 

ʘʧʧʘʨʘʪʫʨʳ ï GPS-ʧʨʠʝʤʥʠʢʦʚ Topcon ʠ ʪʘʭʝʦʤʝʪʨʘ Trimble. ɼʣʷ ʫʯʝʪʘ ʩʫʪʦʯʥʦʡ ʚʘʨʠʘʮʠʠ 

ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʤʘʛʥʠʪʦʤʝʪʨ GSM-19 ʚ ʨʝʞʠʤʝ ʙʘʟʦʚʦʡ 

ʤʘʛʥʠʪʦʚʘʨʠʘʮʠʦʥʥʦʡ ʩʪʘʥʮʠʠ, ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʥʥʳʡ ʩ ʤʘʛʥʠʪʦʛʨʘʜʠʝʥʪʦʤʝʪʨʦʤ. ʇʝʨʚʘʷ 

ʩʝʨʠʷ ʤʘʛʥʠʪʥʦʡ ʩʲʝʤʢʠ ʚʳʧʦʣʥʷʣʘʩʴ 17ï18 ʠʶʣʷ ʥʘ ʧʨʷʤʦʫʛʦʣʴʥʦʤ ʫʯʘʩʪʢʝ ʧʣʦʱʘʜʴʶ 

~15Ĭ80 ʤ. ʀʥʪʝʨʚʘʣʳ ʩʲʝʤʢʠ ʚʜʦʣʴ ʧʨʦʬʠʣʷ ʠ ʤʝʞʜʫ ʥʠʤʠ ʩʦʩʪʘʚʠʣʠ 5 ʤ, ʪ.ʝ. ʩʲʝʤʢʘ ʙʳʣʘ 

ʧʨʦʚʝʜʝʥʘ ʧʦ ʨʝʛʫʣʷʨʥʦʡ ʩʝʪʠ ʥʘʙʣʶʜʝʥʠʡ. ɼʝʪʘʣʴʥʘʷ ʩʲʝʤʢʘ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ 18 ʠʶʣʷ ʧʦ 

ʜʚʫʤ ʯʝʪʳʨʝʭʫʛʦʣʴʥʳʤ ʫʯʘʩʪʢʘʤ 12ʭ10 ʤ ʠ 10ʭ10 ʤ, ʚʳʙʨʘʥʥʳʤ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʧʝʨʚʦʛʦ 

ʵʪʘʧʘ ʩʲʝʤʢʠ. ʐʘʛ ʧʦ ʧʨʦʬʠʣʶ ʠ ʤʝʞʜʫ ʧʨʦʬʠʣʷʤʠ ʜʣʷ ʵʪʦʡ ʩʝʨʠʠ ʩʦʩʪʘʚʠʣ 1 ʤ. 

ʆʙʨʘʙʦʪʢʘ ʧʦʣʝʚʳʭ ʠʟʤʝʨʝʥʠʡ ʩʦʩʪʦʷʣʘ ʚ ʫʯʝʪʝ ʜʥʝʚʥʦʡ ʚʘʨʠʘʮʠʠ. ɼʣʷ ʵʪʦʛʦ 

ʘʥʦʤʘʣʴʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʧʦʣʥʦʡ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʚ ʢʘʞʜʦʡ ʪʦʯʢʝ 

ʥʘʙʣʶʜʝʥʠʷ ʨʘʩʩʯʠʪʳʚʘʣʘʩʴ ʧʦ ʬʦʨʤʫʣʝ:  

ȹTa = Tobs ð Tbase,   

ʛʜʝ Tobs ð ʧʦʣʝ, ʠʟʤʝʨʝʥʥʦʝ ʤʦʙʠʣʴʥʳʤ ʤʘʛʥʠʪʦʤʝʪʨʦʤ, Tbase ð ʧʦʣʝ, ʠʟʤʝʨʝʥʥʦʝ 

ʩʪʘʮʠʦʥʘʨʥʳʤ ʤʘʛʥʠʪʦʤʝʪʨʦʤ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ, ʙʣʠʞʘʡʰʠʡ ʢ ʤʦʤʝʥʪʫ ʠʟʤʝʨʝʥʠʷ ʧʦʣʷ 

ʤʦʙʠʣʴʥʳʤ ʤʘʛʥʠʪʦʤʝʪʨʦʤ.. ʂʘʨʪʳ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 5.3: gradT ï ʚʝʨʪʠʢʘʣʴʥʳʡ 

ʛʨʘʜʠʝʥʪ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ (ʨʠʩʫʥʦʢ 5.3ʘ), ȹTʘ ï ʘʥʦʤʘʣʴʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ 

(ʨʠʩʫʥʦʢ 5.3ʙ). ʀʩʪʦʯʥʠʢʦʤ ʧʨʠʩʫʪʩʪʚʫʶʱʝʡ ʥʘ ʢʘʨʪʘʭ ʘʥʦʤʘʣʴʥʦʛʦ ʧʦʣʷ ʠ ʚʝʨʪʠʢʘʣʴʥʦʛʦ 

ʛʨʘʜʠʝʥʪʘ ʧʦʣʦʩʦʚʘʷ ʘʥʦʤʘʣʠʷ, ʧʨʦʭʦʜʷʱʝʡ ʩ ʩʝʚʝʨʘ ʥʘ ʶʛ, ʷʚʣʷʝʪʩʷ ʢʘʙʝʣʴ ʩʝʡʩʤʠʯʝʩʢʦʡ 

ʩʪʘʥʮʠʠ. ʅʘ ʦʩʪʘʣʴʥʦʡ ʯʘʩʪʠ ʫʯʘʩʪʢʘ ʘʥʦʤʘʣʴʥʦʝ ʧʦʣʝ ʩʣʘʙʦ ʚʦʟʨʘʩʪʘʝʪ ʚ ʚʦʩʪʦʯʥʦʤ-

ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʚʝʨʦʷʪʥʦ, ʦʪʨʘʞʘʷ ʵʬʬʝʢʪ ʣʠʪʦʩʬʝʨʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʘ 

ʟʥʘʯʝʥʠʷ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʛʨʘʜʠʝʥʪʘ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʙʣʠʟʢʠ ʢ 0 ʥʊʣ/ʤ. ʀʩʭʦʜʷ ʠʟ 

ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʩʦʛʣʘʩʥʦ ʪʨʝʙʦʚʘʥʠʷʤ ʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤ ʄʝʞʜʫʥʘʨʦʜʥʦʡ 

ʘʩʩʦʮʠʘʮʠʠ ʛʝʦʤʘʛʥʝʪʠʟʤʘ ʠ ʘʵʨʦʥʦʤʠʠ (IAGA) [Jankowsky, 1996], ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ 

ʧʘʚʠʣʴʦʥʦʚ ʧʦʜʭʦʜʠʪ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʷ ʪʝʨʨʠʪʦʨʠʷ ʫʯʘʩʪʢʘ ʩʲʝʤʢʠ ʥʘ ʫʜʘʣʝʥʠʠ 20 ʤ ʦʪ 

ʘʥʦʤʘʣʠʠ, ʚʳʟʚʘʥʥʦʡ ʢʘʙʝʣʝʤ, ʪ.ʢ. ʟʥʘʯʝʥʠʷ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʛʨʘʜʠʝʥʪʘ ʥʘ ʥʝʡ ʤʠʥʠʤʘʣʴʥʳ, 
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ʘ ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʛʨʘʜʠʝʥʪ ʩʦʩʪʘʚʣʷʝʪ 0.2ï0.3 ʥʊʣ/ʤ. ʋʯʘʩʪʢʠ ʜʣʷ ʜʝʪʘʣʴʥʦʡ ʩʲʝʤʢʠ 

ʦʪʤʝʯʝʥʳ ʢʨʘʩʥʳʤʠ ʨʘʤʢʘʤʠ. 

 

ʘ) 

 

ʙ) 

ʈʠʩʫʥʦʢ 5.3 ð ʈʝʟʫʣʴʪʘʪʳ ʤʘʛʥʠʪʦʛʨʘʜʠʝʥʪʦʤʝʪʨʠʠ ʥʘ ʚʳʙʨʘʥʥʦʤ ʫʯʘʩʪʢʝ: ʘ) ʢʘʨʪʘ 

ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʛʨʘʜʠʝʥʪʘ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ɿʝʤʣʠ; ʙ) ʢʘʨʪʘ ʘʥʦʤʘʣʴʥʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ɿʝʤʣʠ. ʂʨʘʩʥʳʤ ʦʙʚʝʜʝʥʳ ʫʯʘʩʪʢʠ, ʚʳʙʨʘʥʥʳʝ ʜʣʷ 

ʜʝʪʘʣʴʥʦʡ ʩʲʝʤʢʠ. ʉʝʯʝʥʠʝ ʠʟʦʣʠʥʠʡ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʛʨʘʜʠʝʥʪʘ 1 ʥʊʣ/ʤ 

ʂʘʨʪʳ ʜʝʪʘʣʴʥʦʡ ʩʲʝʤʢʠ ʜʣʷ ʘʥʦʤʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʚ ʮʝʣʦʤ ʧʦʚʪʦʨʷʣʠ ʪʨʝʥʜ 

ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, ʭʘʨʘʢʪʝʨʥʳʡ ʜʣʷ ʠʩʭʦʜʥʦʛʦ ʫʯʘʩʪʢʘ. ɻʦʨʠʟʦʥʪʘʣʴʥʳʝ ʛʨʘʜʠʝʥʪʳ ʚ ʦʙʦʠʭ 

ʩʣʫʯʘʷʭ ʩʦʩʪʘʚʣʷʣʠ ʤʝʥʝʝ 1 ʥʊʣ/ʤ, ʚʝʨʪʠʢʘʣʴʥʳʡ ʛʨʘʜʠʝʥʪ ʠʥʦʛʜʘ ʜʦʩʪʠʛʘʣ 1.5ï1.7 ʥʊʣ/ʤ. 

ɺ ʧʨʝʜʝʣʘʭ ʫʯʘʩʪʢʦʚ ʜʝʪʘʣʴʥʦʡ ʩʲʝʤʢʠ ʜʣʷ ʧʘʚʠʣʴʦʥʦʚ ʚʳʙʨʘʥʳ ʥʘʠʣʫʯʰʠʝ ʤʝʩʪʘ ʩ 

ʤʠʥʠʤʘʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʛʨʘʜʠʝʥʪʦʚ (<1 ʥʊʣ/ʤ), ʧʨʠʤʝʨ ð ʥʘ ʨʠʩʫʥʢʝ. 5.4. 
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ʈʠʩʫʥʦʢ 5.4 ð ʋʯʘʩʪʦʢ ʜʝʪʘʣʴʥʦʡ ʩʲʝʤʢʠ (ʩ ʰʘʛʦʤ 1ʭ1 ʤ) ʧʦʜ ʤʝʩʪʦ ʜʣʷ 

ʘʙʩʦʣʶʪʥʦʛʦ ʧʘʚʠʣʴʦʥʘ: ʢʘʨʪʘ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʛʨʘʜʠʝʥʪʘ (ʩʣʝʚʘ) ʠ ʘʥʦʤʘʣʴʥʦʛʦ 

ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ (ʩʧʨʘʚʘ). ʂʨʘʩʥʳʤ ʦʙʚʝʜʝʥʘ ʚʳʙʨʘʥʥʘʷ ʟʦʥʘ ʫʩʪʘʥʦʚʢʠ 

ʧʘʚʠʣʴʦʥʘ. ʉʝʯʝʥʠʝ ʠʟʦʣʠʥʠʡ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʛʨʘʜʠʝʥʪʘ 1 ʥʊʣ/ʤ, ʘʥʦʤʘʣʴʥʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ï 0.5 ʥʊʣ 

ɺ ʩʝʥʪʷʙʨʝ 2019 ʛ. ʙʳʣʠ ʧʦʜʛʦʪʦʚʣʝʥʳ ʧʨʦʝʢʪʳ ʧʘʚʠʣʴʦʥʦʚ ʦʙʩʝʨʚʘʪʦʨʠʠ ʠ ʦʩʥʦʚʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ɼʣʷ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʤʘʛʥʠʪʦʤʝʪʨʦʚ ʙʫʜʝʪ ʦʨʛʘʥʠʟʦʚʘʥʘ 

ʥʠʟʢʦʚʦʣʴʪʥʘʷ ʧʦʜʩʝʪʴ (ʪʘʢʦʝ ʨʝʰʝʥʠʝ ʫʞʝ ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʥʦ ʥʘ ʛʝʦʤʘʛʥʠʪʥʦʡ 

ʦʙʩʝʨʚʘʪʦʨʠʠ ɻʎ ʈɸʅ çʂʣʠʤʦʚʩʢʘʷè [ʉʦʣʦʚʴʝʚ ʠ ʜʨ., 2016]). ʄʘʛʥʠʪʥʘʷ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ 

ʮʝʤʝʥʪʥʦʡ ʩʤʝʩʠ ʜʣʷ ʟʘʢʣʘʜʢʠ ʬʫʥʜʘʤʝʥʪʘ ʩʦʩʪʘʚʣʷʣʘ 7,27Ā10-5 ʝʜ. ʉʀ, ʪ.ʝ. ʩʤʝʩʴ ʦʪʥʦʩʠʪʩʷ 

ʢ ʦʯʝʥʴ ʩʣʘʙʦ ʥʘʤʘʛʥʠʯʠʚʘʶʱʠʤʩʷ ʤʘʪʝʨʠʘʣʘʤ [ɼʦʨʪʤʘʥ, 1984] ʠ ʧʨʠʛʦʜʥʘ ʜʣʷ ʙʫʜʫʱʝʛʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ʅʘ ʨʠʩʫʥʢʝ 5.5 ʠʟʦʙʨʘʞʝʥʦ ʤʝʩʪʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 29 ʥʦʷʙʨʷ 

2019 ʛ. 

    

ʈʠʩʫʥʦʢ 5.5 ð ʩʪʨʦʠʪʝʣʴʥʘʷ ʧʣʦʱʘʜʢʘ ʘʙʩʦʣʶʪʥʦʛʦ (ʩʣʝʚʘ) ʠ ʚʘʨʠʘʮʠʦʥʥʦʛʦ 

(ʩʧʨʘʚʘ) ʧʘʚʠʣʴʦʥʦʚ 
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ʈʘʟʨʘʙʦʪʢʘ ʘʣʛʦʨʠʪʤʦʚ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ 

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ 

ɺ 2019 ʛ. ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʦʚ 

ʜʠʩʢʨʝʪʥʦʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ (ɼʄɸ) ʚ ʟʘʜʘʯʘʭ ʘʥʘʣʠʟʘ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ. ɺ 

ʯʘʩʪʥʦʩʪʠ, ʧʦʜʭʦʜ, ʧʦʣʫʯʠʚʰʠʡ ʥʘʟʚʘʥʠʝ ʨʝʛʨʝʩʩʠʦʥʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ, ʙʳʣ ʧʨʠʤʝʥʝʥ ʜʣʷ 

ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʮʝʜʫʨʳ ʨʝʛʠʩʪʨʘʮʠʠ ʚʩʪʫʧʣʝʥʠʷ ʚʦʣʥʳ ʮʫʥʘʤʠ ʧʦ ʦʧʝʨʘʪʠʚʥʳʤ ʜʘʥʥʳʤ 

ʠʟʤʝʨʝʥʠʷ ʫʨʦʚʥʷ ʤʦʨʷ ʦʪ ʩʝʪʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʧʦʩʪʦʚ (ɸʇ) ʉʣʫʞʙʳ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ 

ʦ ʮʫʥʘʤʠ (ʉʇʎ). ʀʩʧʦʣʴʟʫʝʤʘʷ ʚ ʉʇʎ ʧʨʦʮʝʜʫʨʘ ʦʮʝʥʢʠ ʚʨʝʤʝʥʠ ʚʩʪʫʧʣʝʥʠʷ ʚʦʣʥʳ 

ʨʘʟʨʘʙʦʪʘʥʘ ʚ ʨʘʤʢʘʭ ʟʘʜʘʯʠ ʦ ʚʳʜʝʣʝʥʠʠ ʩʠʛʥʘʣʘ ʥʘ ʬʦʥʝ ʰʫʤʘ ʥʘ ʦʩʥʦʚʝ ʢʨʠʪʝʨʠʷ: ʦ 

ʧʨʝʚʳʰʝʥʠʠ ʧʦʨʦʛʦʚʦʡ ʩʢʦʨʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʫʨʦʚʥʷ ʤʦʨʷ. ʕʪʦʪ ʘʣʛʦʨʠʪʤ ʥʝʦʜʥʦʢʨʘʪʥʦ 

ʧʨʠʚʦʜʠʣ ʢ ʣʦʞʥʳʤ ʩʠʛʥʘʣʘʤ ʦ ʮʫʥʘʤʠ. ʋʚʝʣʠʯʝʥʠʝ ʧʦʨʦʛʘ ʥʝ ʨʝʰʘʝʪ ʜʘʥʥʫʶ ʧʨʦʙʣʝʤʫ ʠ 

ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʨʦʧʫʩʢʫ ʟʘʤʝʪʥʦʛʦ ʮʫʥʘʤʠ. ʇʨʝʜʣʦʞʝʥʦ ʙʳʣʦ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ 

ʧʨʦʮʝʜʫʨʫ ʩ ʧʦʤʦʱʴʶ ʨʝʛʨʝʩʩʠʦʥʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ. 

ʇʫʩʪʴ ὄὖὥȟὦ  ï ʧʨʦʩʪʨʘʥʩʪʚʦ ʢʦʥʝʯʥʳʭ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ ὼ ὼὸȟὰ

ρȟȣȟὔ ʥʘ ʜʠʩʢʨʝʪʥʦʤ ʦʪʨʝʟʢʝ ὥȟὦ ʩ ʫʟʣʘʤʠ ὸȟὭ ρȟȣȟὔȟὸ ὦ. ʉʦʦʪʚʝʪʩʪʚʠʝ ὼ

ὼὸ  ʧʨʝʚʨʘʱʘʝʪ ὄὖὥȟὦ ʚ ὔ -ʤʝʨʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. ʈʦʣʴ ʦʢʨʝʩʪʥʦʩʪʠ ʫʟʣʘ ὸ ʚʳʧʦʣʥʷʝʪ 

ʥʝʯʝʪʢʘʷ ʩʪʨʫʢʪʫʨʘ ‏ ὸ , ʚʳʨʘʞʘʶʱʘʷ ʩʚʦʡʩʪʚʦ ʙʣʠʟʦʩʪʠ  ʢ ὸ ʦʩʪʘʣʴʥʳʭ ʫʟʣʦʚ: ‏ ὸ  ï 

ʤʝʨʘ ʙʣʠʟʦʩʪʠ ʫʟʣʘ ὸ ʢ ʫʟʣʫ ὸ. ɺʩʝʛʜʘ ʜʦʣʞʥʦ ʙʳʪʴ: 

‏ ὸ ᶰπȟρȟ ‏ ὸ ρ,      (5.1) 

ʧʨʠ ʵʪʦʤ ʚʦʟʤʦʞʥʳ ʩʣʫʯʘʠ ‏ ὸ ‏ ὸ .  

ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʨʝʛʨʝʩʩʠʦʥʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʣʦʢʘʣʴʥʘʷ 

ʢʦʥʩʪʨʫʢʮʠʷ ʙʣʠʟʦʩʪʠ: 

‏ ὸ
ρ

ὸ ὸ

ὶ
ȟὸ ὸ ὶ   

    πȟ                      ὸ ὸ ὶ

ȟ   ὴ π 

ʉ ʤʝʨʦʡ ʙʣʠʟʦʩʪʠ ‏ ὸ  ʩʚʷʟʳʚʘʝʪʩʷ ʤʘʪʨʠʮʘ  

ὃ ὥ ȟὥ
В

 ȟὭ πȟρȟȣȟὔ ρȟὮ ȟπȟρȣȟὔ ρȟ Вὥ ρ.      (5.2) 
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ɺ ʥʝʯʝʪʢʦʡ ʦʢʨʝʩʪʥʦʩʪʠ ʫʟʣʘ ὸ  ʠʩʭʦʜʥʳʡ ʨʷʜ ʘʧʧʨʦʢʩʠʤʠʨʫʝʪʩʷ ʣʠʥʝʡʥʦʡ 

ʬʫʥʢʮʠʝʡ ώὸ ï ʬʫʥʢʮʠʝʡ ʨʝʛʨʝʩʩʠʠ: 

ώὸ ‌ ὸ ὸ ‍ȟ   Ὦ ρȟȣȟὔ     (5.3) 

ʛʜʝ ‌ȟ‍ ï ʢʦʵʬʬʠʮʠʝʥʪʳ ʨʝʛʨʝʩʩʠʠ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʠʟ ʫʩʣʦʚʠʷ ʤʠʥʠʤʫʤʘ 

ʬʫʥʢʮʠʦʥʘʣʘ ὐ‌ȟ‍ ὲВὥ ὼ ‌ ὸ ὸ ‍   , ʧʦ Ὦ  ʩʫʤʤʠʨʦʚʘʥʠʝ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʚʩʝʤ ʟʥʘʯʝʥʠʷʤ. ɿʥʘʯʝʥʠʝ ὐ‌ȟ‍  ʟʘʜʘʝʪ ʤʝʨʫ ʙʣʠʟʦʩʪʠ ʠʩʭʦʜʥʦʛʦ ʨʷʜʘ ʠ 

ʬʫʥʢʮʠʠ ʨʝʛʨʝʩʩʠʠ (5.3). ʋʩʣʦʚʠʷ ʤʠʥʠʤʫʤʘ ʬʫʥʢʮʠʦʥʘʣʘ ὐ‌ȟ‍  ʧʨʠʚʦʜʷʪ ʢ ʩʠʩʪʝʤʝ 

ʫʨʘʚʥʝʥʠʡ  

Вὥ ὸ ὸ ὼ ‌ ὸ ὸ ‍  π

Вὥ ὼ ‌ ὸ ὸ ‍                  π
   (5.4) 

ɺʚʝʜʝʤ ʦʧʝʨʘʪʦʨ ὓ ώ Вὥώ, ʜʝʡʩʪʚʫʶʱʠʡ ʥʘ ʨʷʜʳ ʚʠʜʘ ώ ώȟȣȟώ , 

ʢʦʪʦʨʳʡ ʩʦʚʧʘʜʘʝʪ ʩ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʦʞʠʜʘʥʠʝʤ ʜʠʩʢʨʝʪʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ώ

ώȣȟώ , ʧʨʠʥʠʤʘʶʱʝʡ ʟʥʘʯʝʥʠʝ ώ  ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ ὥ. ɸʥʘʣʦʛʠʯʥʦ, ʚʳʨʘʞʝʥʠʝ Ὀ ὸ

ὓ ὸ ὓ ὸ  ʝʩʪʴ ʜʠʩʧʝʨʩʠʷ Ὀ ὸ, ʧʦʵʪʦʤʫ ʦʥʘ ʤʦʞʝʪ ʙʳʪʴ ʨʘʚʥʘ 0 ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʝ 

ὸ ὸ Ễ ὸ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ Ὀ ὸ π. ʉ ʧʦʤʦʱʴʶ ʦʧʝʨʘʪʦʨʘ ὓ ώ 

ʨʝʰʝʥʠʝ ʩʠʩʪʝʤʳ (5.3) ʚʳʨʘʞʘʝʪʩʷ ʚ ʚʠʜʝ: 

‌  Ὀ ὸ ὓ ὸὼ ὓ ὸὓ ὼ  ,    (5.5) 

‍ ὓ ὼ  Ὀ ὸ ὓ ὸὼ ὓ ὸὓ ὼ ὓ ὸ ὸ .  (5.6) 

ʋʛʣʦʚʦʡ ʢʦʵʬʬʠʮʠʝʥʪ ‌  ʥʘʟʳʚʘʝʪʩʷ ʨʝʛʨʝʩʩʠʦʥʥʦʡ ʧʨʦʠʟʚʦʜʥʦʡ ʨʷʜʘ ὼ

ὼὸȟὰ ρȟȣȟὔ  ʚ ʫʟʣʝ ὸ  ʠ ʦʙʦʟʥʘʯʘʝʪʩʷ ὙὈȟὼ ὸ . ɿʥʘʯʝʥʠʝ ‍  ʥʘʟʳʚʘʝʪʩʷ 

ʨʝʛʨʝʩʩʠʦʥʥʳʤ ʟʥʘʯʝʥʠʝʤ  ʨʷʜʘ ὼ ὼὸȟὰ ρȟȣȟὔ  ʚ ʫʟʣʝ ὸ  ʠ ʦʙʦʟʥʘʯʘʝʪʩʷ 

Ὑὠȟὼ ὸ. ʈʝʛʨʝʩʩʠʦʥʥʘʷ ʧʨʦʠʟʚʦʜʥʘʷ ʦʪʨʘʞʘʝʪ ʢʦʥʢʫʨʝʥʮʠʶ ʤʝʞʜʫ ʪʨʝʥʜʘʤʠ ʧʦʜʲʝʤʘ 

ʠ ʩʧʘʜʘ. 

ɼʣʷ ʨʷʜʘ ὼ ὼὸȟὰ ρȟȣȟὔ  ʧʦʩʪʨʦʠʤ ʜʠʩʢʨʝʪʥʳʡ ʨʷʜ   Ὥ. ɺʚʝʜʝʤ ʧʘʨʘʤʝʪʨʳ 

ʣʦʢʘʣʴʥʦʛʦ ʦʙʟʦʨʘ ï ʥʘʪʫʨʘʣʴʥʳʝ ʯʠʩʣʘ ὬȟὬ  ʌʨʘʛʤʝʥʪʦʤ ʦʙʟʦʨʘ ʩ ʥʦʤʝʨʦʤ  Ὥ, 

ʧʦʩʪʨʦʝʥʥʦʛʦ ʥʘ ʦʩʥʦʚʝ ʨʷʜʘ ὼ, ʥʘʟʦʚʝʤ ʝʛʦ ʦʪʨʝʟʦʢ Ὅὼ ὼὸȟὰ Ὥ ὬȟȣȟὭȟȣȟὭ

Ὤ . ɼʣʷ ʢʘʞʜʦʛʦ ʬʨʘʛʤʝʥʪʘ ʦʙʟʦʨʘ Ὅὼ ʚʳʯʠʩʣʠʤ ʨʷʜ ʨʝʛʨʝʩʩʠʦʥʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ ὙὈὼ. 

ɼʘʣʝʝ ʬʦʨʤʠʨʫʝʤ ʨʷʜ   Ὥ ὙὈ ȟ ὼ ὸ  ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʦʛʦ ʨʘʚʥʳ ʘʙʩʦʣʶʪʥʳʤ 

ʚʝʣʠʯʠʥʘʤ ʨʝʛʨʝʩʩʠʦʥʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʪʦʯʢʘʭ. ɺʚʝʜʝʤ ʧʘʨʘʤʝʪʨ 
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ʦʙʟʦʨʘ ï ʥʘʪʫʨʘʣʴʥʦʝ ɤ. ʌʨʘʛʤʝʥʪʦʤ ʦʙʟʦʨʘ, ʧʦʩʪʨʦʝʥʥʦʛʦ ʥʘ ʦʩʥʦʚʝ ʨʷʜʘ ɮ  ʥʘʟʦʚʝʤ 

ʩʦʚʦʢʫʧʥʦʩʪ ɤɮ ɮ Ὥ ɤȟȣȟɮ Ὥȟȣȟɮ Ὥ ɤ ᶰὙ . ʈʘʩʩʤʦʪʨʠʤ ʥʘ ʦʪʨʝʟʢʝ 

ɤὭ Ὥ ɤȟὭ ɤ ʚʝʩʦʚʫʶ ʬʫʥʢʮʠʶ ′Ὦ π, ʥʘʧʨʠʤʝʨ, ′Ὦ
ȿ ȿ
 . ʆʧʨʝʜʝʣʠʤ 

ɤ Ὥ Ὦɴ ὭȟὭ ɤȡ ȿɮ Ὦ ɮ Ὥȿ Ὠ , ɤ Ὥ Ὦɴ ὭȟὭ ɤȡ ȿɮ Ὦ ɮ Ὥȿ Ὠȟ 

ʛʜʝ ʧʘʨʘʤʝʪʨ Ὠ π ʠʤʝʝʪ ʩʤʳʩʣ ʩʢʘʯʢʘ ʨʝʛʨʝʩʩʠʦʥʥʦʡ ʧʨʦʠʟʚʦʜʥʦʡ. 

çɸʨʛʫʤʝʥʪʦʤè ʚ ʧʦʣʴʟʫ ʪʦʛʦ, ʯʪʦ ʚ ʤʦʤʝʥʪ ὸ ʥʝ ʧʨʦʠʟʦʰʣʦ ʠʟʤʝʥʝʥʠʷ ʪʨʝʥʜʘ, 

ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʚʝʣʠʯʠʥʫ „ ɤȟὭ В ȿɮ Ὦ ɮ Ὥȿᶰ ′Ὦ . ɸʥʘʣʦʛʠʯʥʦ, 

çʘʨʛʫʤʝʥʪʦʤè ʚ ʧʦʣʴʟʫ ʠʟʤʝʥʝʥʠʷ ʪʨʝʥʜʘ ʚ ʪʦʯʢʝ ὸ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʚʝʣʠʯʠʥʫ „ ɤȟὭ

В ȿɮ Ὦ ɮ Ὥȿᶰ ′Ὦ. ɺʝʣʠʯʠʥʘ „ ΏȟὯ ʦʪʨʘʞʘʝʪ ʩ ʫʯʝʪʦʤ ʚʝʩʘ ʦʙʱʫʶ çʤʘʩʩʫè 

ʚʳʭʦʜʘ ʟʥʘʯʝʥʠʡ   Ὦ  ʟʘ ʧʨʝʜʝʣʳ ʠʥʪʝʨʚʘʣʘ     Ὥ Ὠȟ  Ὥ Ὠ. ɸʥʘʣʦʛʠʯʥʳʡ ʩʤʳʩʣ 

ʠʤʝʝʪ ʚʝʣʠʯʠʥʘ „ ɤȟὯ ï ʵʪʦ ʦʙʱʘʷ çʤʘʩʩʘè ʟʥʘʯʝʥʠʡ ɮ Ὦ, ʦʩʪʘʚʰʠʭʩʷ ʚ ʧʨʝʜʝʣʘʭ 

ʠʥʪʝʨʚʘʣʘ   ɮ Ὥ Ὠȟɮ Ὥ Ὠ. ʉʨʘʚʥʝʥʠʝ: 

‘ὸ ḳ‘Ὥ
ȟ ȟ

ȟȟ ȟ
ᶰ ρȟρ    (5.7) 

ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʥʝʯʝʪʢʘʷ ʤʝʨʘ ʩʤʝʥʳ ʪʨʝʥʜʘ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ὸ. ʇʨʠ 

ʧʦʤʦʱʠ ʤʝʨʳ ‘ὸ  ʤʦʞʥʦ ʚʚʝʩʪʠ ʢʨʠʪʝʨʠʡ ʩʤʝʥʳ ʪʨʝʥʜʘ: «ὸ» ï ʪʦʯʢʘ ʩʤʝʥʳ ʪʨʝʥʜʘ 

ʫʨʦʚʥʷ ʥʝ ʥʠʞʝ ɻ, ʝʩʣʠ ‘ὸ ‌. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʝʩʣʠ ‘ὸ ‌, ʪʦ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ, ʯʪʦ 

ʚ ʪʦʯʢʝ ὸ ʠʟʤʝʥʝʥʠʷ ʪʨʝʥʜʘ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ. ʆʜʥʘʢʦ ʫʩʣʦʚʠʝ ‘ὸ ‌ ʥʝʦʙʭʦʜʠʤʦ 

ʜʦʧʦʣʥʠʪʴ ʫʩʣʦʚʠʝʤ çʠʟʦʣʠʨʦʚʘʥʥʦʩʪʠè ï ʥʘ ʦʪʨʝʟʢʘʭ  Ὥ ɤȟὭ ρ   ʠ Ὥ ρȟὭ ɤ 

ʩʦʚʦʢʫʧʥʘʷ ʤʝʨʘ ʩʤʝʥʳ ʪʨʝʥʜʘ ʜʦʣʞʥʘ ʙʳʪʴ ʥʝʚʝʣʠʢʘ. ɼʣʷ ʵʪʦʛʦ ʚʚʝʜʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʦʜʥʦʩʪʦʨʦʥʥʠʝ ʤʝʨʳ fl  Ὥ ʠ ד  Ὥ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʣʝʚʫʶ ʠ ʧʨʘʚʫʶ: 

fl  Ὥ
Вᶰ ȟ

Вᶰ ȟ
ȟד  Ὥ

Вᶰ ȟ

Вᶰ ȟ
   (5.8) 

ʕʪʠ ʤʝʨʳ ð ʟʥʘʢʦʧʝʨʝʤʝʥʥʳʝ ʬʫʥʢʮʠʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ὸ ʢ ʥʝʯʝʪʢʦʤʫ ʤʥʦʞʝʩʪʚʫ 

ʪʦʯʝʢ, ʚ ʢʦʪʦʨʳʭ ʥʘʙʣʶʜʘʝʪʩʷ ʩʤʝʥʘ ʪʨʝʥʜʘ ʩʣʝʚʘ ʠ ʩʧʨʘʚʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʆʥʠ ʧʦʟʚʦʣʷʶʪ 

ʩʬʦʨʤʠʨʦʚʘʪʴ ʧʨʦʮʝʜʫʨʫ ʦʧʨʝʜʝʣʝʥʠʷ ʪʦʯʝʢ ʚʩʪʫʧʣʝʥʠʷ ʚʦʣʥʳ ʧʦ ʜʠʩʢʨʝʪʥʦʡ ʟʘʧʠʩʠ 

ʫʨʦʚʥʷ ʤʦʨʷ ὼ ὼὸȟὰ ρȟςȟȣ . ʇʨʠʤʝʨ ʟʘʧʠʩʠ ʩʣʘʙʦʛʦ ʮʫʥʘʤʠ ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩʫʥʢʝ 

5.2. ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʟʘʧʠʩʠ ʩʣʘʙʦʛʦ ʮʫʥʘʤʠ ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʠʝʤʦʤ çʚʳʧʨʷʤʣʝʥʠʷ 

ʟʘʧʠʩʠè [ɻʚʠʰʠʘʥʠ ʠ ʜʨ., 2008]. ʇʝʨʝʡʜʝʤ ʦʪ ʠʩʭʦʜʥʦʛʦ ʨʷʜʘ ὼ ὼὸȟὰ ρȟȣȟὔ  

(ʟʘʧʠʩʠ ʫʨʦʚʥʷ ʤʦʨʷ) ʢ ʝʛʦ ʚʳʧʨʷʤʣʝʥʠʶ ὼӶ: 

ὼӶ ὼӶὸ В ȿὼὸ ὼὸȿȟὰ ɤ ρȟȣȟὔ ɤȢ  (5.9) 
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ɼʣʷ ʚʳʧʨʷʤʣʝʥʠʷ ὼӶ ʘʤʧʣʠʪʫʜʘ ʥʘ ʫʯʘʩʪʢʝ ʟʘʧʠʩʠ, ʩʦʜʝʨʞʘʱʝʡ ʩʦʩʪʘʚʣʷʶʱʫʶ ʚʦʣʥ 

ʮʫʥʘʤʠ, ʩʫʱʝʩʪʚʝʥʥʦ ʚʳʰʝ ʘʤʧʣʠʪʫʜʳ çʰʫʤʘè, ʯʪʦ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ ʨʠʩʫʥʢʝ 5.2. ɿʘʪʝʤ ʥʘ 

ʚʭʦʜ ʧʨʦʮʝʜʫʨʳ ʚʤʝʩʪʦ ʠʩʭʦʜʥʦʡ ʟʘʧʠʩʠ ʫʨʦʚʥʷ ʤʦʨʷ ὼ ʧʦʜʘʝʪʩʷ ʝʝ ʚʳʧʨʷʤʣʝʥʠʝ ὼӶ. 

 

ʈʠʩʫʥʦʢ 5.6 ð ʈʝʟʫʣʴʪʘʪ ʚʳʯʠʩʣʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ●, ♠●░, Ⱨ♪░, ︡ ♪♠●░, 

♪♠●░ ʜʣʷ ʟʘʧʠʩʠ ʫʨʦʚʥʷ ʤʦʨʷ ʧʨʠ ʧʨʦʷʚʣʝʥʠʠ ʩʣʘʙʦʛʦ ʮʫʥʘʤʠ ʦʪ ɺʝʣʠʢʦʛʦ 

ʚʦʩʪʦʯʥʦ-ʷʧʦʥʩʢʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ. ɺʝʨʪʠʢʘʣʴʥʘʷ ʣʠʥʠʷ ʦʙʦʟʥʘʯʘʝʪ ʨʝʟʫʣʴʪʘʪ 

ʚʳʯʠʩʣʝʥʠʷ ʚʨʝʤʝʥʠ ʚʩʪʫʧʣʝʥʠʷ ʚʦʣʥʳ 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʮʝʜʫʨʳ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʟʘʧʠʩʠ, 

ʧʦʣʫʯʝʥʥʳʝ 18 ʙʝʨʝʛʦʚʳʤʠ ɸʇ ʥʘ ʜʘʣʴʥʝʚʦʩʪʦʯʥʦʤ ʧʦʙʝʨʝʞʴʝ ʈʦʩʩʠʠ ʚ ʧʝʨʠʦʜ ɺʝʣʠʢʦʛʦ 

ʚʦʩʪʦʯʥʦ-ʷʧʦʥʩʢʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ (11 ʤʘʨʪʘ 2011 ʛ.). ʊʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʟʘʧʠʩʠ 

ʮʫʥʘʤʠ ʦʪ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʚ ʨʘʡʦʥʝ ʦʩʪʨʦʚʦʚ ʉʘʤʦʘ (29 ʩʝʥʪʷʙʨʷ 2009 ʛ.) ʠ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʫ 

ʙʝʨʝʛʦʚ ʏʠʣʠ (27 ʬʝʚʨʘʣʷ 2010 ʛ). ʇʨʠ ʘʥʘʣʠʟʝ ʟʘʧʠʩʝʡ ʫʨʦʚʥʷ ʤʦʨʷ ʧʨʠʣʠʚʥʘʷ 

ʩʦʩʪʘʚʣʷʶʱʘʷ ʫʜʘʣʷʣʘʩʴ ʥʘ ʦʩʥʦʚʝ ʧʨʝʜʚʳʯʠʩʣʝʥʠʡ. ɸʧʧʘʨʘʪ ʨʝʛʨʝʩʩʠʦʥʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ, 

ʢʘʢ ʠ ʜʨʫʛʠʝ ʩʨʝʜʩʪʚʘ ɼʄɸ, ʠʤʝʝʪ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʥʝ ʪʨʝʙʫʝʪ ʧʨʠ ʩʚʦʝʤ 

ʧʨʠʤʝʥʝʥʠʠ ʢ ʥʝʨʝʛʫʣʷʨʥʳʤ ʜʠʩʢʨʝʪʥʳʤ ʨʷʜʘʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʛʠʧʦʪʝʟ. 

ʆʥ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʚ ʟʘʜʘʯʘʭ, ʘʥʘʣʦʛʠʯʥʳʭ ʦʧʠʩʘʥʥʦʡ, ʪʘʢ ʠ ʚ ʙʦʣʝʝ ʩʣʦʞʥʳʭ 

ʟʘʜʘʯʘʭ ʢʦʤʧʣʝʢʩʥʦʛʦ ʠʟʫʯʝʥʠʷ ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ʉʙʦʨ ʜʘʥʥʳʭ ʨʦʩʩʠʡʩʢʠʭ ʩʝʪʝʡ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ 

ɺ 2019 ʛ. ʦʨʛʘʥʠʟʦʚʘʥʦ ʧʦʩʪʫʧʣʝʥʠʝ ʜʘʥʥʳʭ ʛʝʦʤʘʛʥʠʪʥʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ 

INTERMAGNET çɸʣʤʘ-ɸʪʘè (IAGA-ʢʦʜ AAA) ʚ ɻʎ ʈɸʅ. ɼʘʥʥʘʷ ʦʙʩʝʨʚʘʪʦʨʠʷ ʧʦʷʚʠʣʘʩʴ 

ʢʘʢ ʧʦʜʨʘʟʜʝʣʝʥʠʝ ʀɿʄʀʈɸʅ ʚ 1950-ʭ ʩ ʮʝʣʴʶ ʤʦʥʠʪʦʨʠʥʛʘ ʤʘʛʥʠʪʦʩʬʝʨʥʳʭ ʠ 

ʠʦʥʦʩʬʝʨʥʳʭ ʧʨʦʮʝʩʩʦʚ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦʣʝʪʦʚ ʢʦʩʤʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʦʚ ʠ 
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ʥʘʜʝʞʥʦʩʪʠ ʨʘʜʠʦʩʚʷʟʠ ʩ ʥʠʤʠ. ɺʢʣʶʯʝʥʠʝ ʦʙʩʝʨʚʘʪʦʨʠʠ çɸʣʤʘ-ɸʪʘè ʚ ʦʙʩʝʨʚʘʪʦʨʩʢʠʡ 

ʩʝʛʤʝʥʪ ʈʌ ʠ ʙʣʠʞʥʝʛʦ ʟʘʨʫʙʝʞʴʷ ʧʦʟʚʦʣʠʣʦ ʝʛʦ ʨʘʩʰʠʨʝʥʠʝ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʮʝʥʪʨʘʣʴʥʦʡ 

ɽʚʨʘʟʠʠ, ʜʘʚʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʛʝʦʤʘʛʥʠʪʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ 

ʤʝʞʨʝʛʠʦʥʘʣʴʥʳʭ ʤʘʩʰʪʘʙʘʭ, ʘ ʪʘʢʞʝ ʜʨʫʛʠʭ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ɻʎ ʈɸʅ ʠ ʀɻʀʉ ʅɸʅ ʈɸ ʙʳʣʘ ʩʦʟʜʘʥʘ ʠ ʨʘʟʚʠʚʘʝʪʩʷ 

ʤʘʛʥʠʪʥʘʷ ʦʙʩʝʨʚʘʪʦʨʠʷ çɻʶʣʘʛʘʨʘʢè (IAGA-ʢʦʜ GLK), ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʚ ɸʨʤʝʥʠʠ 

[ɻʚʠʰʠʘʥʠ ʠ ʜʨ., 2018]. ɺ 2019 ʛ. ʥʘ ʝʝ ʪʝʨʨʠʪʦʨʠʠ ʙʳʣʦ ʟʘʚʝʨʰʝʥʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦ 

ʦʙʩʝʨʚʘʪʦʨʩʢʠʭ ʧʘʚʠʣʴʦʥʦʚ ʠʟ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʤʧʦʟʠʪʥʳʭ ʩʪʨʦʡʤʘʪʝʨʠʘʣʦʚ (ʨʠʩʫʥʦʢ 5.7ʘ). 

ɺ ʘʙʩʦʣʶʪʥʦʤ ʧʘʚʠʣʴʦʥʝ ʫʩʪʘʥʦʚʣʝʥ r ʩʢʘʣʷʨʥʳʡ ʧʨʦʪʦʥʥʳʡ ʦʚʝʨʭʘʫʟʝʨʦʚʩʢʠʡ 

ʤʘʛʥʠʪʦʤʝʪʨ POS-1 (ʨʠʩʫʥʦʢ 5.7ʙ, ʩʣʝʚʘ ʥʘ ʧʦʩʪʘʤʝʥʪʝ) ʠ ʜʝʢʣʠʥʦʤʝʪʨ/ʠʥʢʣʠʥʦʤʝʪʨ ʜʣʷ 

ʨʫʯʥʳʭ ʠʟʤʝʨʝʥʠʡ ʘʙʩʦʣʶʪʥʳʭ ʟʥʘʯʝʥʠʡ ʢʦʤʧʦʥʝʥʪ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ɿʝʤʣʠ. ʉʦʪʨʫʜʥʠʢʠ 

ʦʙʩʝʨʚʘʪʦʨʠʠ ʧʨʦʰʣʠ ʜʚʫʭʜʥʝʚʥʳʡ ʢʫʨʩ ʦʙʫʯʝʥʠʷ ʘʙʩʦʣʶʪʥʳʤ ʠʟʤʝʨʝʥʠʷʤ. ʇʦʩʪʨʦʝʥʘ 

ʚʠʟʠʨʥʘʷ ʮʝʣʴ ʜʣʷ ʘʙʩʦʣʶʪʥʳʭ ʠʟʤʝʨʝʥʠʡ (ʨʠʩʫʥʦʢ 5.7ʚ) ʠ ʦʧʨʝʜʝʣʸʥ ʝʸ ʘʟʠʤʫʪ. ʇʦʩʣʝ 

ʫʩʪʘʥʦʚʢʠ ʧʦʣʥʦʛʦ ʢʦʤʧʣʝʢʪʘ ʤʘʛʥʠʪʦʤʝʪʨʠʯʝʩʢʦʡ ʘʧʧʘʨʘʪʫʨʳ ʤʘʛʥʠʪʥʘʷ ʦʙʩʝʨʚʘʪʦʨʠʷ 

çɻʶʣʘʛʘʨʘʢè ʩʪʘʥʝʪ ʝʜʠʥʩʪʚʝʥʥʦʡ ʪʦʯʢʦʡ ʦʙʩʝʨʚʘʪʦʨʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʛʝʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ 

ʥʘ ʦʙʰʠʨʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ɿʘʢʘʚʢʘʟʴʷ (ʙʣʠʞʘʡʰʘʷ ʤʘʛʥʠʪʥʘʷ ʦʙʩʝʨʚʘʪʦʨʠʷ ʨʘʩʧʦʣʦʞʝʥʘ ʚ 

1200 ʢʤ). ʈʘʟʚʠʪʠʝ ʵʪʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ ʧʨʦʜʚʠʛʘʝʪ ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ɹʣʠʞʥʝʤ 

ʟʘʨʫʙʝʞʴʝ, ʚʥʦʩʠʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʚ ʠʟʫʯʝʥʠʝ ʛʣʘʚʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʠ ʧʦʟʚʦʣʷʝʪ 

ʧʦʣʫʯʠʪʴ ʩʦʚʨʝʤʝʥʥʳʝ ʜʘʥʥʳʝ ʦ ʛʝʦʤʘʛʥʠʪʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʨʝʛʠʦʥʝ.  

         

               ʘ)                                                               ʙ) ʚ) 

ʈʠʩʫʥʦʢ 5.7 ð ʄʘʛʥʠʪʥʘʷ ʦʙʩʝʨʚʘʪʦʨʠʷ çɻʶʣʘʛʘʨʘʢè: ʘ) ʚʥʝʰʥʠʡ ʚʠʜ ʧʘʚʠʣʴʦʥʘ 

ʘʙʩʦʣʶʪʥʳʭ ʠʟʤʝʨʝʥʠʡ; ʙ) ʧʨʠʙʦʨʥʳʝ ʧʦʩʪʘʤʝʥʪʳ; ʚ) ʚʠʟʠʨʥʘʷ ʮʝʣʴ 

ɺ 2019 ʛ. ɻʎ ʈɸʅ ʧʨʠ ʩʦʜʝʡʩʪʚʠʠ ʀɼɻ ʈɸʅ ʚʝʣʠʩʴ ʨʘʙʦʪʳ ʧʦ ʨʘʟʚʸʨʪʳʚʘʥʠʶ 

ʛʝʦʤʘʛʥʠʪʥʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ ʩʪʘʥʜʘʨʪʘ INTERMAGNET ʥʘ ʙʘʟʝ ʛʝʦʬʠʟʠʯʝʩʢʦʡ 
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ʦʙʩʝʨʚʘʪʦʨʠʠ çʄʠʭʥʝʚʦè (ʉʪʫʧʠʥʩʢʠʡ ʨʘʡʦʥ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ). ɺ ʰʪʘʪʥʦʤ 

ʤʘʛʥʠʪʦʤʝʪʨʠʯʝʩʢʦʤ ʧʘʚʠʣʴʦʥʝ ʦʙʩʝʨʚʘʪʦʨʠʠ ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ ʚʝʢʪʦʨʥʳʡ ʤʘʛʥʠʪʦʤʝʪʨ 

FGE, ʜʘʥʥʳʝ ʢʦʪʦʨʦʛʦ ʚ ʦʧʝʨʘʪʠʚʥʦʤ ʨʝʞʠʤʝ ʧʝʨʝʜʘʶʪʩʷ ʚ ɻʎ ʈɸʅ. ɼʘʪʯʠʢ ʤʘʛʥʠʪʦʤʝʪʨʘ 

ʚʤʝʩʪʝ ʩ ʜʘʪʯʠʢʦʤ ʰʪʘʪʥʦʛʦ ʦʙʩʝʨʚʘʪʦʨʩʢʦʛʦ ʤʘʛʥʠʪʦʤʝʪʨʘ LEMI-018 ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩʫʥʢʝ 

5.8 ʩʣʝʚʘ. ɸʥʘʣʠʟ ʚʘʨʠʘʮʠʦʥʥʳʭ ʜʘʥʥʳʭ ʤʘʛʥʠʪʦʤʝʪʨʘ FGE ʟʘ ʜʚʘ ʤʝʩʷʮʘ ʠ ʠʭ 

ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʩ ʜʘʥʥʳʤʠ ʰʪʘʪʥʦʛʦ ʚʝʢʪʦʨʥʦʛʦ ʤʘʛʥʠʪʦʤʝʪʨʘ ɻʌʆ çʄʠʭʥʝʚʦè LEMI-018 

ʠ ʚʝʢʪʦʨʥʦʛʦ ʤʘʛʥʠʪʦʤʝʪʨʘ ʙʣʠʞʘʡʰʝʡ ʢ ɻʌʆ çʄʠʭʥʝʚʦè ʤʘʛʥʠʪʥʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ 

çʄʦʩʢʚʘè (ʀɿʄʀʈɸʅ, IAGA-ʢʦʜ MOS) ʧʦʟʚʦʣʠʣ ʩʜʝʣʘʪʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʚʳʚʦʜ ʦ 

ʧʨʠʛʦʜʥʦʩʪʠ ʨʘʟʤʝʱʝʥʠʷ ʤʘʛʥʠʪʥʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ ʚ ʛʨʘʥʠʮʘʭ ʪʝʨʨʠʪʦʨʠʠ ɻʌʆ 

çʄʠʭʥʝʚʦè. ʉʨʘʚʥʝʥʠʝ ʜʘʥʥʳʭ ʩʪʘʥʮʠʡ çʄʠʭʥʝʚʦè ʠ çʄʦʩʢʚʘè ʟʘ 28ï29 ʘʧʨʝʣʷ 2019 ʛ. 

ʧʨʠʚʝʜʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 5.8 ʚ ʩʝʨʝʜʠʥʝ ʠ ʩʧʨʘʚʘ; ʚʠʜʥʦ, ʯʪʦ ʜʠʥʘʤʠʢʘ ʩʫʪʦʯʥʦʛʦ ʭʦʜʘ ʚ ʮʝʣʦʤ 

ʩʦʚʧʘʜʘʝʪ. ʅʦʚʘʷ ʦʙʩʝʨʚʘʪʦʨʠʷ çʄʠʭʥʝʚʦ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʧʨʝʜʦʩʪʘʚʠʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʦʜʜʝʨʞʢʠ ʠ ʟʘʤʝʥʳ ʦʙʩʝʨʚʘʪʦʨʠʠ çʄʦʩʢʚʘè, ʜʘʥʥʳʝ ʢʦʪʦʨʦʡ ʚʩʸ ʙʦʣʴʰʝ ʠ ʙʦʣʴʰʝ 

ʧʦʜʚʝʨʛʘʶʪʩʷ ʚʣʠʷʥʠʶ ʪʝʭʥʦʛʝʥʥʳʭ ʚʦʟʤʫʱʝʥʠʡ. 

 

ʈʠʩʫʥʦʢ 5.8 ð ɼʘʪʯʠʢ ʚʝʢʪʦʨʥʦʛʦ ʤʘʛʥʠʪʦʤʝʪʨʘ FGE ʚ ʤʘʛʥʠʪʦʤʝʪʨʠʯʝʩʢʦʤ 

ʧʘʚʠʣʴʦʥʝ ɻʌʆ çʄʠʭʥʝʚʦè (ʩʣʝʚʘ ʥʘ ʜʘʣʴʥʝʤ ʧʣʘʥʝ) ʠ ʜʘʪʯʠʢ ʰʪʘʪʥʦʛʦ ʚʝʢʪʦʨʥʦʛʦ 

ʤʘʛʥʠʪʦʤʝʪʨʘ ɻʌʆ çʄʠʭʥʝʚʦè LEMI -018 (ʩʣʝʚʘ ʥʘ ʧʝʨʝʜʥʝʤ ʧʣʘʥʝ) ʠ ʩʨʘʚʥʝʥʠʝ 

ʤʘʛʥʠʪʥʳʭ ʚʘʨʠʘʮʠʡ ʦʪ ʤʘʛʥʠʪʦʤʝʪʨʘ FGE, ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʥʘ ɻʌʆ çʄʠʭʥʝʚʦè ʠ ʦʪ 

ʤʘʛʥʠʪʦʤʝʪʨʘ ʤʘʛʥʠʪʥʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ çʄʦʩʢʚʘè: ʜʘʥʥʳʝ ʚʘʨʠʘʮʠʡ ʢʦʤʧʦʥʝʥʪ H, 

D, Z ʩ ʚʳʯʪʝʥʥʳʤʠ ʩʨʝʜʥʠʤʠ ʟʥʘʯʝʥʠʷʤʠ (ʚ ʩʝʨʝʜʠʥʝ) ʠ ʨʘʟʥʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʚʘʨʠʘʮʠʡ (ʩʧʨʘʚʘ, ʠʟʦʙʨʘʞʝʥʳ ʟʝʣʸʥʳʤ) 
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ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ  

ɻʚʠʰʠʘʥʠ ɸ. ɼ., ɸʛʘʷʥ ʉ. ʄ., ɹʦʛʦʫʪʜʠʥʦʚ ʐ. ʈ. (2008), ʆʧʨʝʜʝʣʝʥʠʝ ʘʥʦʤʘʣʠʡ ʥʘ 

ʚʨʝʤʝʥʥʳʭ ʨʷʜʘʭ ʤʝʪʦʜʘʤʠ ʥʝʯʝʪʢʦʛʦ ʨʘʩʧʦʟʥʘʚʘʥʠʷ, ɼʦʢʣʘʜʳ ɸʢʘʜʝʤʠʠ ʥʘʫʢ, ʊ. 421, ˉ 1, 

ʩʩ. 101ð105.  

ɻʚʠʰʠʘʥʠ ɸ. ɼ., ʉʦʣʦʚʴʸʚ ɸ. ɸ., ʉʠʜʦʨʦʚ ʈ. ɺ., ʂʨʘʩʥʦʧʸʨʦʚ ʈ. ʀ., ɻʨʫʜʥʝʚ ɸ. ɸ., 

ʂʫʜʠʥ ɼ. ɺ., ʂʘʨʘʧʝʪʷʥ ɼʞ. ʂ., ʉʠʤʦʥʷʥ ɸ. ʆ. (2018), ʋʩʧʝʭʠ ʦʨʛʘʥʠʟʘʮʠʠ ʛʝʦʤʘʛʥʠʪʥʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ ʚ ʈʦʩʩʠʠ ʠ ʙʣʠʞʥʝʤ ʟʘʨʫʙʝʞʴʝ, ɺʝʩʪʥʠʢ ʆʅɿ ʈɸʅ, ʊ. 10, NZ4001. doi: 

10.2205/2018NZ000357 

ɼʦʨʪʤʘʥ ʅ. ɹ. ʌʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʛʦʨʥʳʭ ʧʦʨʦʜ ʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ 

(ʧʝʪʨʦʬʠʟʠʢʘ). ʉʧʨʘʚʦʯʥʠʢ ʛʝʦʬʠʟʠʢʘ. ð ʄ., 1984. 

Cʦʣʦʚʴʝʚ ɸ. ɸ., ʉʠʜʦʨʦʚ ʈ. ɺ., ʂʨʘʩʥʦʧʝʨʦʚ ʈ. ʀ., ɻʨʫʜʥʝʚ ɸ. ɸ., ʍʦʭʣʦʚ ɸ. ɺ. 

(2016), ʅʦʚʘʷ ʛʝʦʤʘʛʥʠʪʥʘʷ ʦʙʩʝʨʚʘʪʦʨʠʷ «ʂʣʠʤʦʚʩʢʘʷ», ɻʝʦʤʘʛʥʝʪʠʟʤ ʠ ʘʵʨʦʥʦʤʠʷ, ʊ. 56, 

ˉ 3, ʩʩ. 365ð377, doi: 10.1134/S0016793216030154 

Jankowsky J., Sucksdorff ʉ. Guide for magnetic measurements and observatory practice. 

ð Warsaw, 1996. 
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6. ʄʝʪʦʜʳ ʜʠʩʢʨʝʪʥʦʡ ʤʘʪʝʤʘʪʠʢʠ ʚ ʟʘʜʘʯʘʭ ʮʠʬʨʦʚʦʛʦ ʘʥʘʣʠʟʘ 

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʥʘ ʩʫʧʝʨʢʦʤʧʴʶʪʝʨʝ. ʇʦʚʳʰʝʥʠʝ ʪʦʯʥʦʩʪʠ 

ʧʨʦʛʥʦʟʘ ʩʦʩʪʦʷʥʠʷ ʧʦʣʷʨʥʦʡ ʠʦʥʦʩʬʝʨʳ ʥʘ ʦʩʥʦʚʝ ʯʠʩʣʝʥʥʳʭ ʤʦʜʝʣʝʡ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʦʚ ʘʩʩʠʤʠʣʷʮʠʠ ʜʘʥʥʳʭ 

ʅʦʤʝʨ ʛʦʩʨʝʛʠʩʪʨʘʮʠʠ: ɸɸɸɸ-ɸ19-119093090075-0 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʘʢʘʜʝʤʠʢ ʈɸʅ ɸ. ɼ. ɻʚʠʰʠʘʥʠ 

ʆʪʚʝʪʩʪʚʝʥʥʳʡ ʠʩʧʦʣʥʠʪʝʣʴ: ʜ.ʬ.-ʤ.ʥ. ɸ. ɸ. ʃʫʰʥʠʢʦʚ 

ʆʪʚʝʪʩʪʚʝʥʥʳʡ ʠʩʧʦʣʥʠʪʝʣʴ: ʯʣ.-ʢʦʨʨ. ʈɸʅ ʇ. ʅ. ʐʝʙʘʣʠʥ 

ʆʪʚʝʪʩʪʚʝʥʥʳʡ ʠʩʧʦʣʥʠʪʝʣʴ: ʜ.ʬ.-ʤ.ʥ. ʈ. ʖ. ʃʫʢʴʷʥʦʚʘ 

ʆʩʥʦʚʥʳʝ ʮʝʣʠ ʠ ʟʘʜʘʯʠ ʧʨʦʝʢʪʘ ʚ 2019 ʛʦʜʫ: 

1) ʀʩʩʣʝʜʦʚʘʥʠʝ ʵʚʦʣʶʮʠʠ ʢʦʥʝʯʥʳʭ ʛʨʘʬʦʚ ʠ ʮʠʢʣʠʟʘʮʠʠ ʚ ʩʣʫʯʘʡʥʳʭ ʛʨʘʬʘʭ. 

ʇʨʠʤʝʥʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʢ ʟʘʜʘʯʘʤ ʛʝʣʝʦʙʨʘʟʦʚʘʥʠʷ. ʆʮʝʥʢʘ ʚʣʠʷʥʠʷ 

ʘʵʨʦʟʦʣʝʡ ʥʘ ʟʘʪʫʭʘʥʠʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ ʚ ʥʠʞʥʠʭ ʩʣʦʷʭ ʘʪʤʦʩʬʝʨʳ. 

2) ʇʦʩʪʨʦʝʥʠʝ ʩʪʦʭʘʩʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʩʝʡʩʤʠʯʥʦʩʪʠ, ʫʣʫʯʘʶʱʝʡ ʤʦʜʝʣʴ ETAS. 

3) ɺʘʣʠʜʘʮʠʷ ʯʠʩʣʝʥʥʦʡ ʤʦʜʝʣʠ ʛʣʦʙʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʦʥʦʩʬʝʨʥʦʛʦ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʧʦ ʥʘʙʣʶʜʝʥʠʷʤ SuperDARN. 

6.1. ʈʝʰʝʥʠʝ ʨʷʜʘ ʟʘʜʘʯ ʦʙʨʘʟʦʚʘʥʠʷ ʮʠʢʣʦʚ ʚ ʩʣʫʯʘʡʥʳʭ ʛʨʘʬʘʭ 

ʄʥʦʞʝʩʪʚʦ ʪʦʯʝʢ (ʚʝʨʰʠʥ), ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ ʩʦʝʜʠʥʝʥʥʳʭ ʣʠʥʠʷʤʠ (ʨʝʙʨʘʤʠ) 

ʦʙʨʘʟʫʶʪ ʛʨʘʬ. ʅʝʩʤʦʪʨʷ ʥʘ ʧʨʦʩʪʦʪʫ ʦʙʲʝʢʪʘ ʛʨʘʬʳ ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʤʦʜʝʣʠʨʫʶʪ 

ʮʝʣʳʡ ʨʷʜ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚʘʞʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʅʘʧʨʠʤʝʨ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʵʧʠʜʝʤʠʡ ʚ 

ʩʣʝʜʩʪʚʠʝ ʩʣʫʯʘʡʥʳʭ ʢʦʥʪʘʢʪʦʚ ʟʘʨʘʞʝʥʥʳʭ ʠ ʥʝʟʘʨʘʞʝʥʥʳʭ ʦʩʦʙʝʡ ʧʨʠʚʦʜʠʪ ʢ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʠʥʬʝʢʮʠʠ. ʊʘʢʦʡ ʢʦʥʪʘʢʪ ʜʚʫʭ ʦʩʦʙʝʡ  ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥ ʣʠʥʠʝʡ, 

ʩʦʝʜʠʥʷʶʱʝʡ ʜʚʝ ʪʦʯʢʠ (ʜʚʝ ʦʩʦʙʠ). ʉʦʚʝʨʰʝʥʥʦ ʷʩʥʦ, ʯʪʦ ʪʘʢʞʝ ʩʦʟʜʘʶʪʩʷ ʢʣʘʩʪʝʨʳ 

ʟʥʘʢʦʤʳʭ ʣʶʜʝʡ, ʝʩʣʠ ʣʶʜʠ ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ ʧʦʜʭʦʜʷʪ ʜʨʫʛ ʢ ʜʨʫʛʫ ʠ ʟʥʘʢʦʤʷʪʩʷ. ʊʘʢ 

ʪʦʣʧʘ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʥʝʟʥʘʢʦʤʳʭ ʣʶʜʝʡ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʤʥʦʞʝʩʪʚʦ ʢʣʘʩʪʝʨʦʚ 

(ʧʦʜʤʥʦʞʝʩʪʚʦ ʣʶʜʝʡ ʫʞʝ ʧʦʟʥʘʢʦʤʠʚʰʠʭʩʷ ʜʨʫʛ ʩ ʜʨʫʛʦʤ). ʊʘʢʠʤ ʞʝ ʦʙʨʘʟʦʤ 

ʬʦʨʤʠʨʫʶʪʩʷ ʩʚʷʟʠ ʚ ʀʥʪʝʨʥʝʪʝ, ʧʦ ʪʘʢʦʤʫ ʧʨʠʥʮʠʧʫ ʨʘʟʚʠʚʘʶʪʩʷ ʩʝʪʠ ʜʦʨʦʛ, ʪʘʢʞʝ 

ʬʦʨʤʠʨʫʶʪʩʷ ʠ ʥʝʡʨʦʩʝʪʠ. 

ʆʯʝʚʠʜʥʘ ʪʘʢʞʝ ʩʚʷʟʴ ʩʣʫʯʘʡʥʦʛʦ ʛʨʘʬʘ ʩ ʟʘʜʘʯʘʤʠ ʢʦʘʣʝʩʮʝʥʮʠʠ. ʉʣʠʷʥʠʝ ʜʚʫʭ 

ʦʙʲʝʢʪʦʚ ʠ ʦʙʨʘʟʦʚʘʥʠʝ ʥʦʚʦʛʦ ʦʙʲʝʢʪʘ, ʨʘʟʤʝʨ (ʯʠʩʣʦ ʚʝʨʰʠʥ) ʢʦʪʦʨʦʛʦ ʨʘʚʥʘ ʩʫʤʤʝ 

ʨʘʟʤʝʨʦʚ ʤʘʪʝʨʠʥʩʢʠʭ ʧʨʦʜʫʢʪʦʚ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʧʦʷʚʣʝʥʠʝ ʥʦʚʦʛʦ ʨʝʙʨʘ ʚ ʛʨʘʬʝ ʚʝʜʝʪ ʢ 

ʧʦʷʚʣʝʥʠʶ ʦʜʥʦʛʦ ʢʣʘʩʪʝʨʘ, ʨʘʟʤʝʨ ʢʦʪʦʨʦʛʦ ʨʘʚʥʦ ʩʫʤʤʝ ʨʘʟʤʝʨʦʚ ʜʚʫʭ ʩʣʠʚʘʶʱʠʭʩʷ 

ʢʣʘʩʪʝʨʦʚ. 
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ɿʘʜʘʯʘ ʦʙʨʘʟʦʚʘʥʠʷ ʛʠʛʘʥʪʩʢʦʡ ʢʦʤʧʦʥʝʥʪʳ (ʛʝʣʷ) ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʟʥʘʯʝʥʠʝ 

ʵʪʦʛʦ ʷʚʣʝʥʠʷ ʚ ʪʝʦʨʠʠ ʢʣʠʤʘʪʦʦʙʨʘʟʦʚʘʥʠʷ. 

ʆʮʝʥʢʘ ʚʣʠʷʥʠʷ ʘʵʨʦʟʦʣʝʡ ʥʘ ʟʘʪʫʭʘʥʠʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ ʚ ʥʠʞʥʠʭ ʩʣʦʷʭ 

ʘʪʤʦʩʬʝʨʳ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ ʜʣʷ ʢʘʣʠʙʨʦʚʢʠ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʧʘʩʩʠʚʥʦʡ ʣʦʢʘʮʠʠ. 

6.2. ʉʦʟʜʘʥʠʝ ʩʪʦʭʘʩʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʩʝʡʩʤʠʯʥʦʩʪʠ ʩ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʳʤ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 

ʅʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʘʷ ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʩʪʦʭʘʩʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʩʝʡʩʤʠʯʥʦʩʪʠ 

ETAS ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʚʳʰʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʩʦʙʳʪʠʡ ʚ ʘʬʪʝʨʰʦʢʦʚʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʭ, 

ʧʦʵʪʦʤʫ ʪʨʝʙʫʝʪʩʷ ʧʦʩʪʨʦʝʥʠʝ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʩʪʦʭʘʩʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʩʝʡʩʤʠʯʥʦʩʪʠ. 

ɺʘʞʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʩʝʡʩʤʠʯʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-

ʚʨʝʤʝʥʥʳʭ ʩʢʦʧʣʝʥʠʡ, ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. 

ʉʦʩʨʝʜʦʪʦʯʠʚ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦʤ, ʢʘʢ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʨʘʟʚʠʚʘʝʪʩʷ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʚʨʝʤʝʥʠ, ʤʳ ʤʦʞʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʞʜʦʝ ʩʦʙʳʪʠʝ ʢʘʢ ʧʫʩʢʦʚʦʡ ʤʝʭʘʥʠʟʤ 

ʜʣʷ ʥʘʨʫʰʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʩʪʨʝʩʩʘ ʚ ʥʝʢʦʪʦʨʦʡ ʦʙʣʘʩʪʠ ʚʦʢʨʫʛ ʩʦʙʳʪʠʷ. ɿʦʥʳ ʪʘʢʦʛʦ 

ʚʦʟʤʫʱʝʥʠʷ ʧʝʨʝʩʝʢʘʶʪʩʷ ʚʦ ʚʨʝʤʝʥʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʠ ʢʘʞʜʦʝ ʥʦʚʦʝ ʩʦʙʳʪʠʝ ʤʦʞʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ çʧʦʪʦʤʩʪʚʦè ʚʩʝʭ ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. ɼʣʷ ʧʫʘʩʩʦʥʦʚʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ ʪʘʢʦʝ ʵʧʠʜʝʤʠʯʝʩʢʦʝ ʧʦʚʝʜʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʦʧʠʩʘʥʦ ʢʘʢ ʩʫʧʝʨʧʦʟʠʮʠʷ ʧʨʦʮʝʩʩʦʚ, 

ʠʥʠʮʠʠʨʫʝʤʳʭ ʢʘʞʜʳʤ ʩʦʙʳʪʠʝʤ. ʉ ʤʦʤʝʥʪʘ ʧʦʷʚʣʝʥʠʷ ʵʧʠʜʝʤʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ 

ʩʝʡʩʤʠʯʥʦʩʪʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʩʪʘʣʘ ʦʩʥʦʚʥʦʡ ʧʨʦʙʣʝʤʦʡ, ʧʦʩʢʦʣʴʢʫ ʦʥʘ ʦʧʨʝʜʝʣʷʝʪ 

ʫʚʝʣʠʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʩʝʡʩʤʠʯʥʦʩʪʠ ʧʦʩʣʝ ʢʘʞʜʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ. ɺ ʵʪʠʭ ʤʦʜʝʣʷʭ ʯʠʩʣʦ 

ʩʦʙʳʪʠʡ, ʚʳʟʚʘʥʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʝʤ ʤʘʛʥʠʪʫʜʳ m , ʩʯʠʪʘʝʪʩʷ ʠʟʤʝʥʷʶʱʠʤʩʷ ʢʘʢ 

ʇʫʘʩʩʦʥʦʚʩʢʦʡ ʧʨʦʮʝʩʩ ʩʦ ʩʢʦʨʦʩʪʴʶ ( ) = 10 mN m K aà ð . ɿʥʘʯʝʥʠʝ a  ʦʮʝʥʠʚʘʣʦʩʴ ʚ 

ʜʠʘʧʘʟʦʥʝ ʦʪ 0,5 ʜʦ 2. ʕʪʦ ʟʥʘʯʝʥʠʝ ʦʙʳʯʥʦ ʙʣʠʟʢʦ ʢ ʥʘʙʣʶʜʘʝʤʦʤʫ ʟʥʘʯʝʥʠʶ b, ʥʘʢʣʦʥʫ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʦ ʨʘʟʤʝʨʘʤ. ʆʜʥʘʢʦ ʵʪʠ ʦʮʝʥʢʠ ʦʩʪʘʶʪʩʷ ʥʝʦʧʨʝʜʝʣʝʥʥʳʤʠ 

ʠʟ-ʟʘ ʩʣʦʞʥʦʩʪʠ ʚʳʜʝʣʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʚʢʣʘʜʦʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʩʦʙʳʪʠʡ ʚ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. ʕʪʘ ʟʘʜʘʯʘ ʦʩʪʘʝʪʩʷ ʥʘ ʨʘʥʥʝʡ ʩʪʘʜʠʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʨʘʟʥʦʦʙʨʘʟʠʝ 

ʤʝʪʦʜʦʚ ʜʝʢʣʘʩʪʝʨʠʟʘʮʠʠ, ʧʨʠʤʝʥʷʚʰʠʭʩʷ ʚ ʧʨʦʰʣʦʤ. ɼʚʘ ʩʪʦʭʘʩʪʠʯʝʩʢʠʭ ʧʦʜʭʦʜʘ ʙʳʣʠ 

ʧʨʝʜʣʦʞʝʥʳ ʜʣʷ ʧʦʠʩʢʘ ʧʨʠʯʠʥʥʳʭ ʩʚʷʟʝʡ ʚ ʢʘʩʢʘʜʘʭ ʚʳʟʚʘʥʥʦʡ ʩʝʡʩʤʠʯʥʦʩʪʠ. ʇʝʨʚʳʡ 

ʧʦʜʭʦʜ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʪʜʝʣʝʥʠʠ ʨʘʟʚʝʪʚʣʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʦʪ ʬʦʥʦʚʦʡ 

ʩʢʦʨʦʩʪʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʪʝʨʘʮʠʦʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʦʮʝʥʢʝ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʘʚʜʦʧʦʜʦʙʠʷ ʧʘʨʘʤʝʪʨʦʚ ʵʧʠʜʝʤʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʩʝʡʩʤʠʯʥʦʩʪʠ ETAS. 

ɺʪʦʨʦʡ ʧʦʜʭʦʜ ʷʚʣʷʝʪʩʷ ʥʝʟʘʚʠʩʠʤʳʤ ʦʪ ʤʦʜʝʣʠ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ ʣʠʥʝʡʥʳʡ ʚʢʣʘʜ ʢʘʞʜʦʛʦ 

ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʚ ʦʙʱʫʶ ʩʝʡʩʤʠʯʥʦʩʪʴ. ʕʪʠ ʜʚʘ ʧʦʜʭʦʜʘ ʧʨʝʜʧʦʣʘʛʘʶʪ, ʯʪʦ ʢʘʞʜʦʝ ʥʦʚʦʝ 
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ʟʝʤʣʝʪʨʷʩʝʥʠʝ ʷʚʣʷʝʪʩʷ çʘʬʪʝʨʰʦʢʦʤè ʚʩʝʭ ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʩʦʙʳʪʠʡ, ʠ ʮʝʣʴ ʩʦʩʪʦʠʪ ʚ 

ʪʦʤ, ʯʪʦʙʳ ʦʮʝʥʠʪʴ ʚʣʠʷʥʠʝ ʢʘʞʜʦʛʦ ʧʨʝʜʰʝʩʪʚʫʶʱʝʛʦ ʩʦʙʳʪʠʷ ʥʘ ʢʘʞʜʦʝ ʧʦʩʣʝʜʫʶʱʝʝ 

ʩʦʙʳʪʠʝ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʠ. ɸʣʴʪʝʨʥʘʪʠʚʥʳʡ ʧʦʜʭʦʜ ʥʘʧʨʘʚʣʝʥ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʥʘ ʨʘʩʩʤʦʪʨʝʥʠʝ ʜʝʨʝʚʘ ʩʦʙʳʪʠʡ, ʚ ʢʦʪʦʨʦʤ ʢʘʞʜʦʝ ʩʦʙʳʪʠʝ ʤʦʞʝʪ ʙʳʪʴ çʨʦʜʠʪʝʣʝʤè 

ʥʝʩʢʦʣʴʢʠʭ ʙʦʣʝʝ ʧʦʟʜʥʠʭ ʩʦʙʳʪʠʡ, ʥʦ ʦʥʦ ʤʦʞʝʪ ʙʳʪʴ çʧʦʪʦʤʢʦʤè ʪʦʣʴʢʦ ʦʜʥʦʛʦ ʙʦʣʝʝ 

ʨʘʥʥʝʛʦ ʩʦʙʳʪʠʷ. ʊʝʭʥʠʯʝʩʢʠ çʨʦʜʠʪʝʣʴè ʥʘʭʦʜʠʪʩʷ ʢʘʢ çʙʣʠʞʘʡʰʠʡ ʩʦʩʝʜè, ʠʩʧʦʣʴʟʫʷ 

ʬʫʥʢʮʠʠ ʙʣʠʟʦʩʪʠ ʚ ʦʙʣʘʩʪʷʭ ʚʨʝʤʝʥʠ-ʧʨʦʩʪʨʘʥʩʪʚʘ-ʤʘʛʥʠʪʫʜʳ. ɿʜʝʩʴ ʤʳ ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ 

çʨʦʜʠʪʝʣʴʩʢʠʤʠè ʩʦʙʳʪʠʷ, ʟʘʧʫʩʢʘʶʱʠʝ ʩʦʙʳʪʠʷ, ʘ ʠʭ çʧʦʪʦʤʢʘʤʠè ï ʚʳʟʚʘʥʥʳʝ ʩʦʙʳʪʠʷ. 

ɺʩʝ ʵʪʠ ʤʝʪʦʜʳ ʧʦʜʪʚʝʨʞʜʘʶʪ ʟʘʚʠʩʠʤʦʩʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʦʪ ʚʝʣʠʯʠʥʳ 

ʟʘʧʫʩʢʘʶʱʝʛʦ ʩʦʙʳʪʠʷ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʚ ʧʨʝʜʝʣʘʭ ʵʪʦʡ ʟʘʚʠʩʠʤʦʩʪʠ 

ʩʫʝɦʩʪʚʫʝʪ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʪʢʣʦʥʷʶʱʠʭ ʩʦʙʳʪʠʡ ʚ ʩʝʡʩʤʠʯʝʩʢʠʭ ʢʘʪʘʣʦʛʘʭ. 

ʅʝʜʘʚʥʦ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʵʪʘ ʧʝʨʝʤʝʥʥʦʩʪʴ ʤʦʞʝʪ ʙʳʪʴ ʦʧʠʩʘʥʘ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʳʤ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʩ ʤʘʢʩʠʤʫʤʦʤ ʚ 0. ʕʪʦʪ ʨʝʟʫʣʴʪʘʪ ʙʳʣ ʧʦʣʫʯʝʥ ʜʣʷ ʛʣʦʙʘʣʴʥʦʡ ʩʪʘʪʠʩʪʠʢʠ 

ʯʠʩʣʘ ʧʦʜʟʝʤʥʳʭ ʪʦʣʯʢʦʚ ʦʪ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʤʘʛʥʠʪʫʜʦʡ 6,5 ʠ ʚʳʰʝ. ʋʯʠʪʳʚʘʣʠʩʴ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʪʦʣʯʢʠ ʚʳʰʝ ʧʦʨʦʛʘ, ʦʧʨʝʜʝʣʷʝʤʦʛʦ ʢʘʢ ʚʝʣʠʯʠʥʘ ʦʩʥʦʚʥʦʛʦ ʫʜʘʨʘ 

ʤʠʥʫʩ 2. 

ɿʜʝʩʴ ʤʳ ʠʟʫʯʘʝʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʚ ʜʝʨʝʚʝ ʧʦʜʟʝʤʥʳʭ ʪʦʣʯʢʦʚ ʜʣʷ 

ʪʨʝʭ ʢʨʫʧʥʝʡʰʠʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʦʩʣʝʜʥʝʛʦ ʜʝʩʷʪʠʣʝʪʠʷ: 11 ʤʘʨʪʘ 2011 ʛ., Mw = 9,1, 

ʟʝʤʣʝʪʨʷʩʝʥʠʝ ʊʦʭʦʢʫ; 27 ʬʝʚʨʘʣʷ 2010 ʛ., Mw = 8,8, ʟʝʤʣʝʪʨʷʩʝʥʠʝ ʚ ʏʠʣʠ; 11 ʘʧʨʝʣʷ 2012 

ʛ., ʄʤ = 8,6, ʟʝʤʣʝʪʨʷʩʝʥʠʝ ʚ ʀʥʜʦʥʝʟʠʠ. ʄʳ ʥʘʭʦʜʠʤ, ʯʪʦ ʜʣʷ ʢʘʞʜʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʘʢʞʝ ʩʪʨʝʤʠʪʩʷ ʢ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʤʫ ʚʠʜʫ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʦʙʱʠʤ ʩʚʦʡʩʪʚʦʤ ʩʝʡʩʤʠʯʥʦʩʪʠ. ʕʢʩʧʦʥʝʥʮʠʘʣʴʥʘʷ ʬʦʨʤʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʝʡʩʪʚʠʪʝʣʴʥʦʛʦ 

ʯʠʩʣʘ ʠʥʠʮʠʠʨʫʝʤʳʭ ʩʦʙʳʪʠʡ ʥʘ ʪʨʠʛʛʝʨʥʦʝ ʩʦʙʳʪʠʝ ʧʨʦʪʠʚʦʨʝʯʠʪ ʦʞʠʜʘʝʤʦʡ ʬʦʨʤʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʇʫʘʩʩʦʥʘ. ʏʪʦʙʳ ʣʫʯʰʝ ʧʦʥʷʪʴ ʵʪʫ ʧʨʦʙʣʝʤʫ, ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʩʨʘʚʥʝʥʠʝ 

ʜʚʫʭ ʤʦʜʝʣʝʡ ʜʣʷ ʪʨʝʭ ʘʬʪʝʨʰʦʢʦʚʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ. 

6.3. ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʭʦʜʠʤʦʩʪʠ ʠʪʝʨʘʮʠʦʥʥʦʛʦ ʤʝʪʦʜʘ, ʧʨʠʤʝʥʷʝʤʦʛʦ 

ʚ ʯʠʩʣʝʥʥʦʡ ʤʦʜʝʣʠ ʧʨʠ ʨʘʩʯʝʪʝ ʛʣʦʙʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʦʥʦʩʬʝʨʥʳʭ 

ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʦʣʝʡ 

ʄʦʜʝʣʴ ʦʩʥʦʚʘʥʘ ʥʘ ʯʠʩʣʝʥʥʦʤ ʨʝʰʝʥʠʠ ʫʨʘʚʥʝʥʠʷ ʥʝʧʨʝʨʳʚʥʦʩʪʠ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ ʚ ʠʦʥʦʩʬʝʨʥʦïʤʘʛʥʠʪʦʩʬʝʨʥʦʡ ʩʠʩʪʝʤʝ. ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʠʩʪʦʯʥʠʢʦʤ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʚ ʠʦʥʦʩʬʝʨʝ ʷʚʣʷʶʪʩʷ ʧʨʦʜʦʣʴʥʳʝ ʪʦʢʠ ʤʘʛʥʠʪʦʩʬʝʨʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʇʦʩʢʦʣʴʢʫ ʜʣʷ ʚʳʩʦʢʦʰʠʨʦʪʥʦʡ ʠʦʥʦʩʬʝʨʳ ʭʘʨʘʢʪʝʨʥʦ ʩʠʣʴʥʦ 
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ʥʝʦʜʥʦʨʦʜʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʦʚʦʜʠʤʦʩʪʠ ʚʩʣʝʜʩʪʚʠʝ ʚʳʩʳʧʘʥʠʡ ʘʚʨʦʨʘʣʴʥʳʭ ʯʘʩʪʠʮ ʠʟ 

ʤʘʛʥʠʪʦʩʬʝʨʳ, ʠʩʩʣʝʜʦʚʘʥ ʚʦʧʨʦʩ ʦ ʩʢʦʨʦʩʪʠ ʩʭʦʜʠʤʦʩʪʠ ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʤʘʩʰʪʘʙʦʚ ʥʝʦʜʥʦʨʦʜʥʦʩʪʝʡ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʧʨʦʚʦʜʠʤʦʩʪʠ ʠ 

ʧʨʦʜʦʣʴʥʳʭ ʪʦʢʦʚ, ʚʢʣʶʯʘʷ ʪʝ, ʢʦʪʦʨʳʝ ʚʣʝʢʫʪ ʟʘ ʩʦʙʦʡ ʨʘʟʨʳʚ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʨʠ 

ʩʪʘʨʰʠʭ ʧʨʦʠʟʚʦʜʥʳʭ ʚ ʩʠʩʪʝʤʝ ʵʣʣʠʧʪʠʯʝʩʢʠʭ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ. ʉʝʨʠʷ 

ʯʠʩʣʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʫʯʝʪ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʣʦʢʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚ 

ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʧʘʨʘʤʝʪʨʦʚ ʟʘʜʘʯʠ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʚʨʝʤʝʥʠ ʨʘʩʯʝʪʘ ʚ ʧʨʝʜʝʣʘʭ ʟʘʜʘʥʥʳʭ 

ʣʠʤʠʪʦʚ, ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪ ʟʘ ʩʯʝʪ ʫʯʘʱʝʥʠʷ ʩʝʪʢʠ ʚ ʛʣʦʙʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ ʚʧʣʦʪʴ ʜʦ 

ʰʘʛʘ ʚ ʜʝʩʷʪʳʝ ʜʦʣʠ ʛʨʘʜʫʩʘ. ɹʦʣʝʝ ʤʝʣʢʦʤʘʩʰʪʘʙʥʳʝ ʚʦʟʤʫʱʝʥʠʷ ʤʦʜʝʣʠʨʫʶʪʩʷ ʥʘ 

ʦʩʥʦʚʝ ʢʨʘʝʚʦʡ ʟʘʜʘʯʠ ʜʣʷ ʧʦʜʦʙʣʘʩʪʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ, 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʠʟ ʨʝʰʝʥʠʷ ʦʙʱʝʡ ʟʘʜʘʯʠ. ʏʠʩʣʝʥʥʳʝ ʦʮʝʥʢʠ ʦʙʦʩʥʦʚʘʥʳ ʩʨʘʚʥʝʥʠʝʤ 

ʩ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ (ʨʘʜʘʨʥʳʝ ʠʟʤʝʨʝʥʠʷ). ʅʘ ʨʠʩ. 6.1 ʧʦʢʘʟʘʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʠʦʥʦʩʬʝʨʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠ ʚʝʢʪʦʨʳ ʩʢʦʨʦʩʪʠ ʢʦʥʚʝʢʮʠʠ ʧʦ ʜʘʥʥʳʤ 

ʩʠʩʪʝʤʳ ʨʘʜʘʨʦʚ SuperDARN (ʩʣʝʚʘ), ʤʦʜʝʣʴʥʳʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʟʦʣʠʥʠʡ ʧʦʪʝʥʮʠʘʣʘ (ʚ 

ʮʝʥʪʨʝ) ʠ ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʠ ʤʦʜʝʣʴʥʳʤʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷʤʠ (ʩʧʨʘʚʘ). 

ʉʝʨʳʤ ʮʚʝʪʦʤ ʧʦʢʘʟʘʥʳ ʦʙʣʘʩʪʠ, ʛʜʝ ʨʘʩʭʦʞʜʝʥʠʝ ʙʦʣʴʰʝ 5 ʢɺ. 

 

ʈʠʩʫʥʦʢ 6.1 ð ʇʨʠʤʝʨ ʩʨʘʚʥʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʠ ʨʝʟʫʣʴʪʘʪʦʚ 

ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʚ ʚʳʩʦʢʦʰʠʨʦʪʥʦʡ ʠʦʥʦʩʬʝʨʝ 

ɺ ʟʘʜʘʯʠ ʨʘʙʦʪʳ ʚʭʦʜʠʣʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʝʜʝʣʦʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʨʝʰʝʥʠʷ 

ʯʠʩʣʝʥʥʦʡ ʤʦʜʝʣʠ ʛʣʦʙʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʦʥʦʩʬʝʨʥʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʦʣʝʡ 

(ʦʧʠʩʘʥʠʝ ʧʨʠʚʝʜʝʥʦ ʚ ʧʨʝʜʳʜʫʱʠʭ ʦʪʯʝʪʘʭ) ʠ ʨʘʩʯʝʪ ʢʦʥʬʠʛʫʨʘʮʠʠ ʵʢʚʠʧʦʪʝʥʮʠʘʣʝʡ 

ʚ ʫʩʣʦʚʠʷʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʘʛʥʠʪʦʩʬʝʨʳ ʠ ʩʦʣʥʝʯʥʦʛʦ ʚʝʪʨʘ ʩ ʥʫʣʝʚʳʤ ʤʝʞʧʣʘʥʝʪʥʳʤ 

ʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ. 

ʇʨʠ ʜʣʠʪʝʣʴʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʤʝʞʧʣʘʥʝʪʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ (ʄʄʇ) 

ʩ ʢʦʤʧʦʥʝʥʪʘʤʠ Bz=Bʫ=0 ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʘʛʥʠʪʦʩʬʝʨʳ ʠ ʩʦʣʥʝʯʥʦʛʦ ʚʝʪʨʘ (ʉɺ) 
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ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʟʘ ʩʯʝʪ ʚʷʟʢʦʛʦ ʪʨʝʥʠʷ. ʊʘʢʦʝ ʩʦʩʪʦʷʥʠʝ ʤʘʛʥʠʪʦʩʬʝʨʳ ʤʦʞʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʙʘʟʦʚʦʝ ʠ ʢʘʢ ʥʫʣʝʚʦʡ ʫʨʦʚʝʥʴ ʦʪʩʯʝʪʘ ʧʨʠ ʘʥʘʣʠʟʝ ʚʦʟʤʫʱʝʥʠʡ. 

ʄʠʥʠʤʫʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʠ ʩʣʝʜʫʶʱʠʭ ʫʩʣʦʚʠʷʭ: ʩʢʦʨʦʩʪʴ ʉɺ<400 ʢʤ/ʩ; ʚʝʣʠʯʠʥʘ 

ʚʝʨʪʠʢʘʣʴʥʦʡ ʢʦʤʧʦʥʝʥʪʳ ʄʄʇ ʤʝʥʴʰʝ 2 ʥʊ; ʚʝʣʠʯʠʥʘ ʦʙʱʝʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʄʄʇ 

ʤʝʥʴʰʝ 5 ʥʊ; ʵʪʠ ʫʩʣʦʚʠʷ ʚʳʧʦʣʥʷʶʪʩʷ ʚ ʪʝʯʝʥʠʝ 2ï4 ʯʘʩʦʚ. 

ɿʘʢʣʶʯʝʥʠʝ 

ɿʘʜʘʯʘ ʦʙʨʘʟʦʚʘʥʠʷ ʛʠʛʘʥʪʩʢʦʡ ʢʦʤʧʦʥʝʥʪʳ ʚ ʢʦʥʝʯʥʦʡ ʩʠʩʪʝʤʝ ʵʢʚʠʚʘʣʝʥʪʥʘ 

ʟʘʜʘʯʝ ʦ ʧʦʣʠʤʝʨʠʟʘʮʠʠ (ʦʙʨʘʟʦʚʘʥʠʝ ʛʝʣʷ) ʚ ʤʝʣʢʠʭ ʘʵʨʦʟʦʣʴʥʳʭ ʯʘʩʪʠʮʘʭ. ʋʯʠʪʳʚʘʷ ʪʦʪ 

ʬʘʢʪ, ʯʪʦ ʧʦʯʪʠ ʚʩʝ ʚʪʦʨʠʯʥʳʝ ʘʵʨʦʟʦʣʠ ʩʦʩʪʦʷʪ ʠʟ ʧʦʣʠʤʝʨʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʤʦʞʥʦ 

ʦʮʝʥʠʪʴ, ʢʘʢʦʝ ʟʥʘʯʝʥʠʝ ʠʛʨʘʝʪ ʵʪʦ ʷʚʣʝʥʠʝ ʚ ʪʝʦʨʠʠ ʢʣʠʤʘʪʦʦʙʨʘʟʦʚʘʥʠʷ: ʧʦʣʠʤʝʨʠʟʘʮʠʷ 

ʪʝʩʥʦ ʩʚʷʟʘʥʘ ʩ ʦʙʣʘʢʦʦʙʨʘʟʫʶʱʝʡ ʘʢʪʠʚʥʦʩʪʴʶ ʤʝʣʢʠʭ ʯʘʩʪʠʮ. 

ʈʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʭʠʤʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ, ʧʨʦʪʝʢʘʶʱʠʝ ʚ ʥʠʞʥʝʡ ʠʦʥʦʩʬʝʨʝ 

ɿʝʤʣʠ ʩ ʫʯʘʩʪʠʝʤ ʨʠʜʙʝʨʛʦʚʩʢʠʭ ʩʦʩʪʦʷʥʠʡ ʤʦʣʝʢʫʣ O2, N2 ʠ NO. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʨʝʘʢʮʠʠ 

ʜʠʩʩʦʮʠʘʪʠʚʥʦʡ ʨʝʢʦʤʙʠʥʘʮʠʠ, ʘʩʩʦʮʠʘʪʠʚʥʦʡ ʠʦʥʠʟʘʮʠʠ, ʦʙʤʝʥʘ ʠ ʪʫʰʝʥʠʷ 

ʨʠʜʙʝʨʛʦʚʩʢʠʭ ʩʦʩʪʦʷʥʠʡ, ʧʨʠʚʦʜʷʱʠʝ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʥʝʨʘʚʥʦʚʝʩʥʦʡ ʜʚʫʭʪʝʤʧʝʨʘʪʫʨʥʦʡ 

ʧʣʘʟʤʳ. ʅʘʠʙʦʣʝʝ ʚʘʞʥʦʡ ʨʝʘʢʮʠʝʡ ʚ D ʠ ɽ ʩʣʦʷʭ ʠʦʥʦʩʬʝʨʳ ʷʚʣʷʝʪʩʷ ʨʝʘʢʮʠʷ lï

ʧʝʨʝʤʝʰʠʚʘʥʠʷ, ʢʦʪʦʨʘʷ ʦʪʚʝʪʩʪʚʝʥʥʘ ʟʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʚʘʥʪʦʚʳʭ ʩʚʦʡʩʪʚ ʩʨʝʜʳ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʨʘʜʠʦʚʦʣʥ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʦʙʨʘʟʦʚʘʥʠʝʤ ʚ ʧʣʘʟʤʝ ʦʨʙʠʪʘʣʴʥʦ 

ʚʳʨʦʞʜʝʥʥʳʭ ʩʦʩʪʦʷʥʠʡ ʨʠʜʙʝʨʛʦʚʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ, ʯʘʩʪʦʪʳ ʧʝʨʝʭʦʜʦʚ ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ 

ʷʚʣʷʶʪʩʷ ʨʝʟʦʥʘʥʩʥʳʤʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʥʝʩʫʱʠʤ ʯʘʩʪʦʪʘʤ ʩʧʫʪʥʠʢʦʚʳʭ ʩʠʛʥʘʣʦʚ GPS. 

ɼʘʥʦ ʦʙʲʷʩʥʝʥʠʝ ʬʠʟʠʯʝʩʢʦʡ ʧʨʠʯʠʥʳ ʚʨʝʤʝʥʥʦʡ ʟʘʜʝʨʞʢʠ ʩʧʫʪʥʠʢʦʚʦʛʦ ʩʠʛʥʘʣʘ, 

ʧʨʠʚʦʜʷʱʝʡ ʢ ʦʰʠʙʢʘʤ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ. ʇʨʝʜʣʦʞʝʥ ʢʚʘʥʪʦʚʳʡ ʧʦʜʭʦʜ, ʢʦʪʦʨʳʡ 

ʦʩʫʱʝʩʪʚʣʷʝʪ ʧʝʨʝʭʦʜ ʦʪ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʨʘʜʠʦʚʦʣʥ ʢ 

ʜʚʠʞʝʥʠʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʤ ʬʦʪʦʥʦʚ. ʊʦʛʜʘ ʵʬʬʝʢʪʠʚʥʦʝ ʚʨʝʤʷ ʟʘʜʝʨʞʢʠ ʧʨʠ 

ʨʝʟʦʥʘʥʩʥʦʤ ʨʘʩʩʝʷʥʠʠ ʬʦʪʦʥʘ ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʭʘʨʘʢʪʝʨʥʳʤ ʚʨʝʤʝʥʝʤ ʞʠʟʥʠ 

ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʘʚʪʦʠʦʥʠʟʘʮʠʦʥʥʳʭ ʩʦʩʪʦʷʥʠʡ ʨʠʜʙʝʨʛʦʚʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ 

ʥʝʡʪʨʘʣʴʥʦʡ ʩʨʝʜʝ. ɺʝʣʠʯʠʥʘ ʚʨʝʤʝʥʠ ʞʠʟʥʠ ʦʙʫʩʣʦʚʣʝʥʘ ʧʨʦʷʚʣʝʥʠʝʤ ʩʠʣʴʥʦʡ ʥʝ 

ʘʜʠʘʙʘʪʠʯʝʩʢʦʡ ʩʚʷʟʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʠ ʷʜʝʨʥʦʛʦ ʜʚʠʞʝʥʠʡ ʚ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʩʦʩʪʦʷʥʠʷʭ 

ʢʦʤʧʣʝʢʩʘ, ʢʦʪʦʨʦʝ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʚʥʝʰʥʝʛʦ ʧʦʣʷ, ʩʦʟʜʘʚʘʝʤʦʛʦ GPS 

ʧʝʨʝʜʘʪʯʠʢʦʤ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʜʣʷ ʨʷʜʘ ʩʦʚʨʝʤʝʥʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʡ ʠʩʩʣʝʜʦʚʘʥʠʡ: ʚʣʠʷʥʠʝ ʛʨʦʟʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʘ ʨʘʙʦʪʫ GPS, ʩʪʨʫʢʪʫʨʘ 

ʠ ʩʚʦʡʩʪʚʘ ʧʣʘʟʤʝʥʥʳʭ ʥʝʦʜʥʦʨʦʜʥʦʩʪʝʡ ʚ ʠʦʥʦʩʬʝʨʝ, ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʩʪʘʚʘ ʘʪʤʦʩʬʝʨʳ 

ʜʘʣʝʢʠʭ ʵʢʟʦʧʣʘʥʝʪ. 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʧʨʠ ʛʨʦʟʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʨʦʠʩʭʦʜʠʪ ʚʦʟʜʝʡʩʪʚʠʝ ʵʣʝʢʪʨʠʯʝʩʢʠʭ 



 

 

75 

ʧʦʣʝʡ ʦʙʣʘʢʦʚ ʥʘ ʧʣʘʟʤʦʭʠʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ D ʩʣʦʝ ʠʦʥʦʩʬʝʨʳ, ʯʪʦ ʜʦʣʞʥʦ ʧʨʠʚʦʜʠʪʴ 

ʢ ʟʘʤʝʪʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʦʰʠʙʦʢ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʛʣʦʙʘʣʴʥʳʭ ʩʧʫʪʥʠʢʦʚʳʭ ʩʠʩʪʝʤ. ʕʪʦ 

ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʟʘʨʷʞʝʥʥʳʝ ʫʥʠʧʦʣʷʨʥʦ ʧʦʩʣʝ ʨʘʟʨʷʜʦʚ ʣʠʥʝʡʥʦʡ ʤʦʣʥʠʠ ʵʣʝʢʪʨʠʯʝʩʢʠʝ 

ʧʦʣʷ ʦʙʣʘʢʦʚ ʧʨʠʚʦʜʷʪ ʥʘ ʚʳʩʦʪʘʭ 90ï100 ʢʤ ʢ ʨʝʟʢʦʤʫ ʚʦʟʨʘʩʪʘʥʠʶ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʵʣʝʢʪʨʦʥʦʚ (ʥʘ ʜʚʘ-ʪʨʠ ʧʦʨʷʜʢʘ). 

ʅʝ ʤʝʥʝʝ ʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ, ʯʪʦ ʥʝʜʘʚʥʦ ʘʚʩʪʨʘʣʠʡʩʢʠʝ ʫʯʝʥʳʝ ʩ 

ʧʦʤʦʱʴʶ ʨʘʜʠʦʪʝʣʝʩʢʦʧʘ MWA ʦʙʥʘʨʫʞʠʣʠ ʚ ʤʘʛʥʠʪʦʩʬʝʨʝ ʧʣʘʟʤʝʥʥʳʭ ʪʨʫʙʳ, ʢʦʪʦʨʳʝ 

ʬʦʨʤʠʨʫʶʪʩʷ ʚʜʦʣʴ ʤʘʛʥʠʪʥʳʭ ʩʠʣʦʚʳʭ ʣʠʥʠʡ ɿʝʤʣʠ ʠ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʚʳʩʦʪʘʭ 450ï700 

ʢʤ ʚʳʰʝ D ʠ E ʩʣʦʝʚ ʠʦʥʦʩʬʝʨʳ. ʕʪʠ ʪʨʫʙʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʣʘʟʤʝʥʥʳʝ 

ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʚ ʠʦʥʦʩʬʝʨʝ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʪʴ ʥʘ ʦʰʠʙʢʠ 

ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʩʧʫʪʥʠʢʦʚʦʡ ʩʠʩʪʝʤʳ GPS ʚ ʨʘʟʣʠʯʥʳʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʦʙʣʘʩʪʷʭ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ. ʆʜʥʘʢʦ ʠʭ ʧʨʠʨʦʜʘ ʝʱʝ ʥʝ ʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʘ ʠ ʪʨʝʙʫʝʪ ʩʧʝʮʠʘʣʴʥʦʛʦ 

ʨʘʩʩʤʦʪʨʝʥʠʷ. 

ʅʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʘʷ ʩʪʦʭʘʩʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʩʝʡʩʤʠʯʥʦʩʪʠ ETAS ʧʨʝʜʩʢʘʟʳʚʘʝʪ 

ʧʫʘʩʩʦʥʦʚʩʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʨʦʞʜʘʝʤʦʩʪʠ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʩ ʷʨʢʦ ʚʳʨʘʞʝʥʥʦʡ ʥʝʥʫʣʝʚʦʡ 

ʤʦʜʦʡ. ʇʦʩʪʨʦʝʥʘ ʘʣʴʪʝʨʥʘʪʠʚʥʘʷ ʤʦʜʝʣʴ, ʫʯʠʪʳʚʘʶʱʘʷ ʦʙʥʘʨʫʞʝʥʥʦʝ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ. ɹʳʣʦ ʧʨʦʚʝʜʝʥʦ ʩʨʘʚʥʝʥʠʝ ʜʚʫʭ ʤʦʜʝʣʝʡ ʥʘ ʪʨʝʭ ʘʬʪʝʨʰʦʢʦʚʳʭ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʭ. ʇʘʨʘʤʝʪʨʳ ʤʦʜʝʣʝʡ ʦʮʝʥʠʚʘʣʠʩʴ ʧʦ ʧʝʨʚʳʤ 48 ʯʘʩʘʤ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ. ɼʘʣʝʝ ʧʦ ʢʘʞʜʦʡ ʠʟ ʤʦʜʝʣʝʡ ʙʳʣ ʧʦʩʪʨʦʝʥ ʥʘʙʦʨ ʩʠʥʪʝʪʠʯʝʩʢʠʭ 

ʢʘʪʘʣʦʛʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʠ ʧʨʦʚʝʜʝʥʦ ʩʨʘʚʥʝʥʠʝ ʩʨʝʜʥʠʭ ʢʫʤʫʣʷʪʠʚʥʳʭ ʨʘʩʧʨʝʜʝʣʝʥʠʡ 

ʚʨʝʤʝʥ ʩʦʙʳʪʠʡ. ʄʦʜʝʣʴ ETAS ʚʦ ʚʩʝʭ ʪʨʝʭ ʩʣʫʯʘʷʭ ʜʘʝʪ ʩʠʣʴʥʦ ʟʘʚʳʰʝʥʥʫʶ ʦʮʝʥʢʫ 

ʢʦʣʠʯʝʩʪʚʘ ʩʦʙʳʪʠʷ ʚ ʠʥʪʝʨʚʘʣʝ ʦʪ 48 ʯʘʩʦʚ ʜʦ 365 ʜʥʝʡ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʨʝʜʣʦʞʝʥʥʘʷ 

ʘʣʴʪʝʨʥʘʪʠʚʥʘʷ ʤʦʜʝʣʴ ʜʘʝʪ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ ʢʫʤʫʣʷʪʠʚʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʨʝʤʝʥ ʜʣʷ 

ʵʪʦʛʦ ʠʥʪʝʨʚʘʣʘ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʵʪʦʛʦ ʜʝʣʘʝʪʩʷ ʚʳʚʦʜ, ʯʪʦ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʩʚʦʡʩʪʚʦʤ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʭʦʪʷ ʧʦʢʘ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʚʦʟʤʦʞʥʳʤ ʧʨʝʜʣʦʞʠʪʴ ʧʨʘʚʜʦʧʦʜʦʙʥʳʡ ʤʝʭʘʥʠʟʤ. 

ʋʚʝʣʠʯʝʥʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʟʨʝʰʝʥʠʝ ʯʠʩʣʝʥʥʦʡ ʤʦʜʝʣʠ ʛʣʦʙʘʣʴʥʦʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʚ ʠʦʥʦʩʬʝʨʝ ɿʝʤʣʠ. ʉ ʧʦʤʦʱʴʶ ʤʦʜʝʣʠ 

ʨʘʩʩʯʠʪʘʥʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦʪʝʥʮʠʘʣʘ ʧʨʠ ʵʢʩʪʨʝʤʘʣʴʥʦ ʩʧʦʢʦʡʥʳʭ ʛʝʦʤʘʛʥʠʪʥʳʭ 

ʫʩʣʦʚʠʷʭ. ɺʳʷʚʣʝʥʳ ʤʝʣʢʦʤʘʩʰʪʘʙʥʳʝ ʬʣʫʢʪʫʘʮʠʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʦʣʝʡ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ 

ʣʦʢʘʣʠʟʦʚʘʥʥʳʤʠ ʧʨʦʜʦʣʴʥʳʤʠ ʪʦʢʘʤʠ ʠ ʥʝʦʜʥʦʨʦʜʥʦʩʪʷʤʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʨʦʚʦʜʠʤʦʩʪʠ 

ʠʦʥʦʩʬʝʨʳ ʚʩʣʝʜʩʪʚʠʝ ʚʳʩʳʧʘʥʠʡ ʘʚʨʦʨʘʣʴʥʳʭ ʵʣʝʢʪʨʦʥʦʚ ʥʘ ʥʦʯʥʦʡ ʩʪʦʨʦʥʝ. ʨʘʩʯʝʪʘ 

ʧʨʦʮʝʩʩʦʚ ʢʦʘʛʫʣʷʮʠʠ ʠ ʛʝʣʝʦʙʨʘʟʦʚʘʥʠʷ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ 2019 ʛ. ʧʦʣʫʯʝʥʳ 2 ʉʚʠʜʝʪʝʣʴʩʪʚʘ ʦ ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʦʛʨʘʤʤʳ 

ʜʣʷ ʕɺʄ ʠ ʦʧʫʙʣʠʢʦʚʘʥʦ 3 ʩʪʘʪʴʠ. 
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7. ʈʘʟʨʘʙʦʪʢʘ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʘʟʳ ʜʘʥʥʳʭ ʠ ʮʠʬʨʦʚʳʭ ʢʘʨʪ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʠ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʤʝʪʘʣʣʦʚ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

 

ʅʦʤʝʨ ʛʦʩʨʝʛʠʩʪʨʘʮʠʠ: ɸɸɸɸ-ɸ19-119093090072-9 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ɻʎ ʈɸʅ, ʘʢʘʜʝʤʠʢ ɸ. ɼ. ɻʚʠʰʠʘʥʠ 

ʆʪʚʝʪʩʪʚʝʥʥʳʡ ʠʩʧʦʣʥʠʪʝʣʴ: ʫʯʸʥʳʡ ʩʝʢʨʝʪʘʨʴ, ʢ.ʬ.-ʤ.ʥ. ʈ. ʀ. ʂʨʘʩʥʦʧʸʨʦʚ 

 

7.1. ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʅʘʙʣʶʜʘʝʤʳʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʢʘʯʢʦʦʙʨʘʟʥʳʡ ʨʦʩʪ ʦʙʲʝʤʦʚ ʜʘʥʥʳʭ ʚ ʦʙʣʘʩʪʠ 

ʥʘʫʢ ʦ ɿʝʤʣʝ ʪʨʝʙʫʝʪ ʩʦʟʜʘʥʠʷ ʠ ʚʥʝʜʨʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠʭ ʦʙʨʘʙʦʪʢʠ, 

ʘʥʘʣʠʟʘ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ. ɺ ʦʩʦʙʝʥʥʦʩʪʠ ʵʪʦ ʢʘʩʘʝʪʩʷ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, 

ʠʤʝʶʱʠʭ ʛʝʦʛʨʘʬʠʯʝʩʢʫʶ ʧʨʠʚʷʟʢʫ. ʉʦʚʨʝʤʝʥʥʳʝ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ (ɻʀʉ) 

ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʘʥʘʣʠʟʘ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ 

ʜʘʥʥʳʭ ʧʦ ʥʘʫʢʘʤ ʦ ɿʝʤʣʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦʟʜʘʥ ʠ ʫʩʧʝʰʥʦ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʮʝʣʳʡ ʨʷʜ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ɻʀʉ-ʩʝʨʚʠʩʦʚ ʜʣʷ ʨʝʰʝʥʠʷ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʟʘʜʘʯ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʠʭ ʤʥʦʛʦʦʙʨʘʟʠʝ ʚ ʦʙʣʘʩʪʠ ʛʝʦʬʠʟʠʢʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ 

ʦʛʨʘʥʠʯʝʥʥʦʝ ʯʠʩʣʦ ʵʬʬʝʢʪʠʚʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ, ʠʩʧʦʣʴʟʫʷ ʩʦʚʨʝʤʝʥʥʳʝ 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʠ ʩʝʪʝʚʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʦʙʲʝʜʠʥʷʶʪ ʤʥʦʛʦʜʠʩʮʠʧʣʠʥʘʨʥʳʝ ʛʝʦʣʦʛʦ-

ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʠ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʠʭ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʠʟʘ. ʉʫʱʝʩʪʚʫʶʱʠʝ ɻʀʉ, ʠʤʝʶʱʠʝ ʥʝʦʙʭʦʜʠʤʫʶ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ, 

ʢʘʢ ʧʨʘʚʠʣʦ, ʨʝʘʣʠʟʦʚʘʥʳ ʚ ʚʠʜʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ (ʥʘʧʨ., 

ArcGIS, MapInfo, ɻʀʉ ʇʘʥʦʨʘʤʘ, ɻʀʉ ʀʥʪʝʛʨʦ, gvSIG ʠ ʜʨ.) ʠʣʠ ʩʝʪʝʚʳʭ ʩʝʨʚʠʩʦʚ, 

ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʥʘ ʢʦʤʤʝʨʯʝʩʢʦʡ ʦʩʥʦʚʝ (ArcGIS Online).ʇʨʠ ʵʪʦʤ, ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ 

ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʥʜʝʥʮʠʠ ʚ ʥʘʫʢʘʭ ʦ ʜʘʥʥʳʭ, ʚʢʣʶʯʘʷ ʢʦʥʮʝʧʮʠʶ ʪ.ʥ. çʙʦʣʴʰʠʭ ʜʘʥʥʳʭè 

(Big Data). 

7.2. ʂʨʘʪʢʘ ̫ʬʦʨʤʫʣʠʨʦʚʢʘ ʚʘʞʥʝʡʰʠʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʎʝʣʴ ʧʨʦʝʢʪʘ ð ʩʦʟʜʘʥʠʝ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ (ɻʀʉ) ʜʣʷ 

ʠʥʪʝʛʨʘʮʠʠ ʜʘʥʥʳʭ ʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʠ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʤʝʪʘʣʣʦʚ ʥʘ 

ʦʩʥʦʚʝ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʛʝʦʠʥʬʦʨʤʘʪʠʢʠ ʠ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ. ʉʦʟʜʘʥʠʝ ʝʜʠʥʦʡ ʙʘʟʳ 

ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʭʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ, 
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ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʫʯʘʩʪʥʠʢʘʤʠ ʇʨʦʛʨʘʤʤʳ. ʆʙʝʩʧʝʯʝʥʠʝ ʫʜʦʙʥʦʛʦ ʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʜʦʩʪʫʧʘ 

ʢ ʙʘʟʝ ʩʦʚʨʝʤʝʥʥʳʤʠ ɻʀʉ-ʩʨʝʜʩʪʚʘʤʠ. 

ʇʨʦʚʝʜʝʥʘ ʤʦʜʝʨʥʠʟʘʮʠʷ ʪʝʤʘʪʠʯʝʩʢʦʛʦ ʛʝʦʧʦʨʪʘʣʘ çɸʥʘʣʠʪʠʯʝʩʢʘʷ ɻʀʉ ʜʣʷ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʠʟʫʯʝʥʠʷ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ ʦʮʝʥʢʠ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʩʳʨʴʷ ʈʦʩʩʠʠè 

(http://geology-gis.gcras.ru/). ʆʩʥʦʚʦʡ ʛʝʦʧʦʨʪʘʣʘ ʷʚʣʷʝʪʩʷ ʚʝʙ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ ʢʣʠʝʥʪʩʢʦʝ 

ʧʨʠʣʦʞʝʥʠʝ, ʨʝʘʣʠʟʦʚʘʥʥʦʝ ʥʘ ʙʘʟʝ ʧʨʦʛʨʘʤʤʥʦʡ ʧʣʘʪʬʦʨʤʳ ArcGIS Web App Builder. 

ʌʫʥʢʮʠʦʥʘʣ ʧʨʠʣʦʞʝʥʠʷ ʚʢʣʶʯʘʝʪ ʢʘʢ ʩʪʘʥʜʘʨʪʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʨʘʙʦʪʳ ʩ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ ʜʘʥʥʳʤʠ (ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ, ʠʟʤʝʨʝʥʠʝ ʨʘʩʩʪʦʷʥʠʡ, ʧʝʯʘʪʴ, ʚʳʙʦʨ 

ʙʘʟʦʚʦʡ ʢʘʨʪʳ, ʧʦʠʩʢ), ʪʘʢ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ, 

ʩʦʙʨʘʥʥʳʝ ʚ ʝʜʠʥʳʡ ʥʘʙʦʨ çɻʝʦʦʙʨʘʙʦʪʢʘè. 

ʇʨʝʜʣʘʛʘʝʤʳʡ ʥʘʙʦʨ ʠʥʩʪʨʫʤʝʥʪʦʚ ʛʝʦʦʙʨʘʙʦʪʢʠ ʩʦʟʜʘʥ ʥʘ ʦʩʥʦʚʝ ʦʨʠʛʠʥʘʣʴʥʳʭ 

ʘʣʛʦʨʠʪʤʦʚ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʠʟʘ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʚ ɻʎ ʈɸʅ. ʀʥʪʝʨʬʝʡʩ ʧʨʠʣʦʞʝʥʠʷ 

ʷʚʣʷʝʪʩʷ ʛʠʙʢʠʤ ʠ ʥʘʩʪʨʘʠʚʘʝʪʩʷ ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʤ ʛʝʦʧʦʨʪʘʣʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʰʘʝʤʳʭ 

ʟʘʜʘʯ. ʉʦʟʜʘʥʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʪʘʢʞʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʜʦʩʪʫʧ ʢ ʩʝʪʝʚʳʤ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʤ 

ʩʝʨʚʠʩʘʤ, ʧʦʜʜʝʨʞʠʚʘʝʤʳʤ ʩʪʦʨʦʥʥʠʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ, ʩ ʧʦʤʦʱʴʶ ʩʪʘʥʜʘʨʪʥʳʭ 

ʧʨʦʪʦʢʦʣʦʚ ʦʙʤʝʥʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ (ʥʘʧʨ., WMS, KML ʠ ʜʨ.). ʇʨʠʣʦʞʝʥʠʝ 

ʠʤʝʝʪ ʛʠʙʢʫʶ ʘʨʭʠʪʝʢʪʫʨʫ ʠ ʣʝʛʢʦ ʤʘʩʰʪʘʙʠʨʫʝʪʩʷ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʘʣʠʟʫʝʤʳʭ ʟʘʜʘʯ 

(ʨʠʩ. 7.1). 

 

ʈʠʩʫʥʦʢ 7.1 ð ʂʘʨʪʘ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʤʘʩʰʪʘʙʘ 1:1000 000 (ʣʠʩʪ P-40, 

ɺʉɽɻɽʀ). ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʩʨʝʜʩʪʚʘʤʠ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʠʣʦʞʝʥʠʷ 

(http://geology-gis.gcras.ru/) 

7.3. ɹʘʟʘ ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ, ʩʦʙʨʘʥʥʳʭ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ 



 

 

78 

ɺ ʨʘʤʢʘʭ ʨʘʙʦʪ ʧʦ ʧʨʝʜʳʜʫʱʠʤ ʵʪʘʧʘʤ ʙʳʣʘ ʩʬʦʨʤʠʨʦʚʘʥʘ ʨʝʛʫʣʷʨʥʦ ʧʦʧʦʣʥʷʝʤʘʷ 

ʙʘʟʘ ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ (ʛʝʦʜʘʥʥʳʭ), ʚʢʣʶʯʘʶʱʘʷ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʠ 

ʤʠʥʝʨʘʛʝʥʠʯʝʩʢʠʝ ʢʘʨʪʳ, ʢʘʨʪʳ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʢʘʨʪʳ ʤʦʜʝʣʝʡ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʠ ʜʨ. ʠʥʬʦʨʤʘʮʠʶ. ɺ ʙʘʟʫ ʙʳʣʠ ʚʢʣʶʯʝʥʳ ʢʘʨʪʳ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ 

ʧʦʣʷ (ʘʥʦʤʘʣʠʠ ʚ ʩʚʦʙʦʜʥʦʤ ʚʦʟʜʫʭʝ, ʘʥʦʤʘʣʠʠ ɹʫʛʝ, ʚʝʨʪʠʢʘʣʴʥʳʝ ʛʨʘʜʠʝʥʪʳ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ) ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʠ ʠʟʦʩʪʘʪʠʯʝʩʢʠʭ ʘʥʦʤʘʣʠʡ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ 

ʧʦʣʷ ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʘ ʪʘʢʞʝ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʦʧʨʝʜʝʣʴʥʦʡ 

ʪʝʨʨʠʪʦʨʠʠ. ʂʘʨʪʳ ʦʬʦʨʤʣʝʥʳ ʚ ʚʠʜʝ ʩʣʦʝʚ ɻʀʉ ʠ ʦʙʲʝʜʠʥʝʥʳ ʚ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ 

ʩʝʨʚʠʩʳ, ʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʥʘ ɻʀʉ-ʩʝʨʚʝʨʝ ɻʎ ʈɸʅ. 

ʆʙʥʦʚʣʝʥʥʳʡ ʛʝʦʧʦʨʪʘʣ ʪʘʢʞʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʜʦʩʪʫʧ ʢ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ ʩʝʪʝʚʳʤ 

ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʤ ʨʝʩʫʨʩʘʤ, ʧʦʜʜʝʨʞʠʚʘʝʤʳʤ ʩʪʦʨʦʥʥʠʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ (ʥʘʧʨ. 

ʌɻɹʋ çɺʉɽɻɽʀè). ɺ ʯʘʩʪʥʦʩʪʠ, ʚ 2019 ʛ. ʚ ʦʙʱʫʶ ʙʘʟʫ ʙʳʣʠ ʜʦʙʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ 

ʩʝʨʚʠʩʳ: çʂʘʨʪʘ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʦʙʲʝʢʪʦʚ ʩ ʦʮʝʥʝʥʥʳʤʠ ʧʨʦʛʥʦʟʥʳʤʠ ʨʝʩʫʨʩʘʤʠ 

ʢʘʪʝʛʦʨʠʠ ʈ3 ʠ ʤʝʪʘʣʣʦʛʝʥʠʯʝʩʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤè, çʂʘʨʪʘ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʦʙʲʝʢʪʦʚ ʈ1 ʠ 

ʈ2è, çʂʘʨʪʘ ʧʝʪʨʦʪʠʧʦʚ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè. 

ʂʘʨʪʘ ʧʝʪʨʦʪʠʧʦʚ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʪʠʧʠʯʥʳʝ ʢʦʤʧʣʝʢʩʳ ʧʦʨʦʜ, ʚʳʜʝʣʷʝʤʳʝ ʧʦ 

ʤʠʥʝʨʘʣʴʥʦʤʫ ʩʦʩʪʘʚʫ ʠ ʦʪʯʘʩʪʠ ʧʦ ʩʪʨʫʢʪʫʨʝ. ʂʘʨʪʳ ʧʨʦʛʥʦʟʥʳʭ ʨʝʩʫʨʩʦʚ ʧʦʢʘʟʳʚʘʶʪ 

ʚʦʟʤʦʞʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʚ ʛʝʦʣʦʛʠʯʝʩʢʠ ʩʣʘʙʦ ʠʟʫʯʝʥʥʳʭ ʫʯʘʩʪʢʘʭ 

ʟʝʤʥʦʡ ʢʦʨʳ ʠ ʛʠʜʨʦʩʬʝʨʳ. ʇʨʦʛʥʦʟʥʳʭ ʨʝʩʫʨʩʳ ʪʚʸʨʜʳʭ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ 

ʦʮʝʥʠʚʘʶʪʩʷ ʚ ʛʨʘʥʠʮʘʭ ʙʘʩʩʝʡʥʦʚ, ʢʨʫʧʥʳʭ ʨʘʡʦʥʦʚ, ʨʫʜʥʳʭ ʫʟʣʦʚ, ʨʫʜʥʳʭ ʧʦʣʝʡ ʠ 

ʦʪʜʝʣʴʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʨʘʟʜʝʣʴʥʦ ʧʦ ʢʘʞʜʦʤʫ ʚʠʜʫ ʧʦʣʝʟʥʦʛʦ ʠʩʢʦʧʘʝʤʦʛʦ ʠ 

ʥʘʧʨʘʚʣʝʥʠʶ ʠʭ ʚʦʟʤʦʞʥʦʛʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʇʦ ʩʪʝʧʝʥʠ ʦʙʦʩʥʦʚʘʥʥʦʩʪʠ 

ʦʥʠ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ 3 ʢʘʪʝʛʦʨʠʠ: ʈ1, ʈ2 ʠ ʈ3. ʇʨʦʛʥʦʟʥʳʝ ʨʝʩʫʨʩʳ ʢʘʪʝʛʦʨʠʠ ʈ1 

ʦʪʨʘʞʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʨʦʩʪʘ ʟʘʧʘʩʦʚ ʟʘ ʩʯʸʪ ʨʘʩʰʠʨʝʥʠʷ ʧʣʦʱʘʜʝʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʪʝʣ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʟʘ ʢʦʥʪʫʨʦʤ ʧʦʜʩʯʸʪʘ ʟʘʧʘʩʦʚ ʧʦ ʢʘʪʝʛʦʨʠʠ ʉ2 ʠʣʠ ʦʙʥʘʨʫʞʝʥʠʷ 

ʥʦʚʳʭ ʪʝʣ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʥʘ ʨʘʟʚʝʜʘʥʥʳʭ, ʨʘʟʚʝʜʫʝʤʳʭ, ʘ ʪʘʢʞʝ ʚʳʷʚʣʝʥʥʳʭ ʧʨʠ 

ʧʦʠʩʢʦʚʦ-ʦʮʝʥʦʯʥʳʭ ʨʘʙʦʪʘʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ. ʇʨʦʛʥʦʟʥʳʝ ʨʝʩʫʨʩʳ ʢʘʪʝʛʦʨʠʠ ʈ2 

ʫʯʠʪʳʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʥʘʨʫʞʝʥʠʷ ʚ ʙʘʩʩʝʡʥʝ, ʨʘʡʦʥʝ, ʨʫʜʥʦʤ ʫʟʣʝ, ʨʫʜʥʦʤ ʧʦʣʝ ʥʦʚʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ. ʇʨʦʛʥʦʟʥʳʝ ʨʝʩʫʨʩʳ ʢʘʪʝʛʦʨʠʠ ʈ3 ʦʪʨʘʞʘʶʪ ʣʠʰʴ 

ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʥʘʨʫʞʝʥʠʷ ʥʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ, ʣʠʪʦʣʦʛʠʯʝʩʢʠʭ, ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʠ 

ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʧʨʝʜʧʦʩʳʣʦʢ. 

ʉʝʨʚʠʩʳ ʩʦʟʜʘʥʳ ʠ ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ ʌɻɹʋ çɺʉɽɻɽʀè ʥʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ 

ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ ʧʦ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʤʫ ʛʝʦʣʦʛʠʯʝʩʢʦʤʫ ʢʘʨʪʠʨʦʚʘʥʠʶ ʤʘʩʰʪʘʙʘ 
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1:1 000 000 ʠ 1:200 000. ʊʘʢ, ʚ ʩʦʩʪʘʚ ʢʘʨʪʳ ʧʨʦʛʥʦʟʥʳʭ ʨʝʩʫʨʩʦʚ ʢʘʪʝʛʦʨʠʠ ʈ3 ʚʢʣʶʯʝʥʘ 

ʙʘʟʘ ʜʘʥʥʳʭ ʧʦ ʙʦʣʝʝ ʯʝʤ 2200 ʦʙʲʝʢʪʘʤ, ʠʟ ʢʦʪʦʨʳʭ ʙʦʣʝʝ 900 ʘʧʨʦʙʠʨʦʚʘʥʦ. 

ʊʘʢʞʝ ʙʳʣʠ ʜʦʙʘʚʣʝʥ ʥʘʙʦʨ ʣʠʩʪʦʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʳ ʈʌ 

ʤʘʩʰʪʘʙʘ 1:1 000 000 ʋʨʘʣʴʩʢʦʡ ʩʝʨʠʠ (ʪʨʝʪʴʝ ʧʦʢʦʣʝʥʠʝ), ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʣʝʥʳ ʥʘ ʦʩʥʦʚʝ 

ʦʙʦʙʱʝʥʠʷ ɻʦʩʛʝʦʣʢʘʨʪ ʤʘʩʰʪʘʙʦʚ 1:1 000 000 (ʚʪʦʨʦʝ ʧʦʢʦʣʝʥʠʝ) ʠ 1:200 000 (ʧʝʨʚʦʝ ʠ 

ʚʪʦʨʦʝ ʧʦʢʦʣʝʥʠʝ). ʃʠʩʪʳ ʋʨʘʣʴʩʢʦʡ ʩʝʨʠʠ ʨʘʩʧʦʣʦʞʝʥʳ ʤʝʞʜʫ 54Á ʠ 66Á ʚ.ʜ., ʠ ʤʝʞʜʫ 48Á 

ʠ 68Á ʩ.ʰ. ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ ʥʠʞʝ (ʨʠʩ. 7.2ʘ), ʪʘʢʞʝ, ʢʘʢ ʠ 

ʧʨʠʤʝʨ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ (ʣʠʩʪ P-41) (ʨʠʩ. 7.2ʙ,ʚ). 

ʀʥʬʦʨʤʘʮʠʷ ʥʘ ʢʘʨʪʘʭ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʙʳʣʘ ʨʘʟʜʝʣʘʥʘ ʧʦ ʛʨʫʧʧʘʤ: 

çɻʦʨʶʯʠʝè, çʄʝʪʘʣʣʠʯʝʩʢʠʝè, çʅʝʤʝʪʘʣʣʠʯʝʩʢʠʝè, çʉʦʣʠè, çʇʦʣʝʟʥʳʝ ʚʦʜʳè, ʢʦʪʦʨʳʝ ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʧʦʜʛʨʫʧʧʳ ʠ ʚʠʜʳ. ʊʘʢʞʝ ʫʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ 

ʨʘʟʜʝʣʝʥʳ ʧʦ ʨʘʟʤʝʨʘʤ ʤʝʩʪʦʨʦʞʜʝʥʠʡ: çʂʨʫʧʥʳʝè, çʉʨʝʜʥʠʝè, çʄʘʣʳʝè, çʇʨʦʷʚʣʝʥʠʷè, 

çʇʫʥʢʪʳ ʤʠʥʝʨʘʣʠʟʘʮʠʠè. ʅʘ ʧʣʦʱʘʜʷʭ ʣʠʩʪʦʚ ʚʳʷʚʣʝʥʳ: ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ 

ʧʨʦʤʳʰʣʝʥʥʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʥʝʬʪʠ, ʛʘʟʘ, ʛʘʟʦʢʦʥʜʝʥʩʘʪʘ, ʞʝʣʝʟʥʳʭ ʨʫʜ, ʨʝʜʢʠʭ, 

ʮʚʝʪʥʳʭ ʠ ʙʣʘʛʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ, ʧʣʘʪʠʥʳ, ʟʦʣʦʪʘ, ʘʣʶʤʠʥʠʷ, ʘʣʤʘʟʦʚ, ʥʘʪʨʠʝʚʳʭ, 

ʤʘʛʥʠʝʚʳʭ ʠ ʢʘʣʠʡʥʳʭ ʩʦʣʝʡ, ʤʠʥʝʨʘʣʴʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʚʦʜ, ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

ɿʘ ʩʯʝʪ ʜʘʥʥʳʭ ʢʘʨʪ ʙʳʣʘ ʦʙʥʦʚʣʝʥʘ ʙʘʟʘ ʜʘʥʥʳʭ ʚ ʨʘʟʜʝʣʝ çɻʝʦʣʦʛʠʷè. 

ɹʳʣʠ ʦʙʨʘʙʦʪʘʥʳ ʩʣʝʜʫʶʱʠʝ ʣʠʩʪʳ ʢʘʨʪ: 

M-40ð41 (ʆʨʝʥʙʫʨʛ) [ʂʚʘʩʥʶʢ ʠ ʏʝʯʫʣʠʥʘ, 2013; ʃʷʜʩʢʠʡ ʠ ʜʨ., 2013]; 

N-41 (ʏʝʣʷʙʠʥʩʢ) [ʐʦʭ ʠ ʆʨʣʦʚ, 2013; ʇʫʞʘʢʦʚ ʠ ʜʨ., 2013]; 

N-40 (ʋʬʘ) [ʂʥʷʟʝʚʘ ʠ ɸʡʜʘʨʦʚ, 2013; ʂʥʷʟʝʚ ʠ ʜʨ., 2013]; 

O-40 (ʇʝʨʤʴ) [ʂʠʨʠʣʣʦʚ, 2015; ɺʦʜʦʣʘʟʩʢʘʷ ʠ ʜʨ., 2015]; 

O-41 (ɽʢʘʪʝʨʠʥʙʫʨʛ) [ʇʝʪʨʦʚ ʠ ɾʠʛʘʥʦʚ, 2011; ʇʝʪʨʦʚ ʠ ʜʨ., 2011]; 

P-41 (ʀʚʜʝʣʴ) [ʂʦʚʨʠʛʠʥʘ ʠ ʜʨ., 2007; ɹʨʘʜʫʯʘʥ ʠ ʜʨ., 2007]; 

P-40 (ʉʝʚʝʨʦʫʨʘʣʴʩʢ) [ʂʫʨʟʘʥʦʚ ʠ ʜʨ., 2005; ɺʦʜʦʣʘʟʩʢʘʷ ʠ ʜʨ., 2005]; 

Q-41 (ɺʦʨʢʫʪʘ) [ʐʠʰʢʠʥ ʠ ʜʨ., 2007ʘ,ʙ]; 

Q-40 (ʇʝʯʦʨʘ) [ʄʠʭʘʡʣʦʚ ʠ ʜʨ., 2013; ɺʦʜʦʣʘʟʩʢʘʷ ʠ ʜʨ., 2013]. 
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ʘ) ʙ) 

 

ʚ) 

ʈʠʩʫʥʦʢ 7.2 ð ʃʠʩʪʳ ʢʘʨʪ ʋʨʘʣʴʩʢʦʡ ʩʝʨʠʠ: ʘ) ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʣʠʩʪʦʚ 

ʋʨʘʣʴʩʢʦʡ ʩʝʨʠʠ; ʙ) ʈʘʩʧʦʣʦʞʝʥʠʝ ʛʣʘʚʥʝʡʰʠʭ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʪʝʨʨʠʪʦʨʠʠ 
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ʣʠʩʪʘ P-41 ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʚʝʨʭʥʦʩʪʠ ʄʦʭʦʨʦʚʠʯʠʯʘ ʠ ʝʛʦ ʫʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ (ʚ) 

7.3 ɿʘʢʣʶʯʝʥʠʝ 

ʉʦʟʜʘʥʥʘʷ ɻʀʉ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʫʜʦʙʥʳʡ ʠ ʛʠʙʢʠʡ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʡ 

ʨʘʙʦʪʳ ʩ ʨʘʟʥʦʨʦʜʥʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʧʦ ʛʝʦʣʦʛʠʠ ʠ ʛʝʦʬʠʟʠʢʝ. 

ʂʘʨʪʦʛʨʘʬʠʯʝʩʢʦʝ ʧʨʠʣʦʞʝʥʠʝ ʠ ʪʝʤʘʪʠʯʝʩʢʠʡ ʛʝʦʧʦʨʪʘʣ ʨʝʘʣʠʟʦʚʘʥʳ ʥʘ ʦʩʥʦʚʝ ʢʣʠʝʥʪ-

ʩʝʨʚʝʨʥʦʛʦ ʧʦʜʭʦʜʘ, ʢʦʪʦʨʳʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʧʨʠ ʩʦʟʜʘʥʠʠ 

ʩʦʚʨʝʤʝʥʥʳʭ ɻʀʉ. 

ɹʘʟʘ ʛʝʦʜʘʥʥʳʭ ʧʨʦʝʢʪʘ ʩʬʦʨʤʠʨʦʚʘʥʘ ʥʘ ʦʩʥʦʚʝ ʘʢʪʫʘʣʴʥʳʭ ʜʘʥʥʳʭ ʦ 

ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʩʪʨʦʝʥʠʠ ʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʦʪʜʝʣʴʥʳʭ ʨʝʛʠʦʥʦʚ, ʘ 

ʪʘʢʞʝ ʩʦʚʨʝʤʝʥʥʳʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ. ʇʨʠ ʥʘʧʦʣʥʝʥʠʠ ʪʝʤʘʪʠʯʝʩʢʦʡ ʙʘʟʳ 

ʛʝʦʜʘʥʥʳʭ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʝʪʝʚʳʝ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʩʝʨʚʠʩʳ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʝ 

ʨʘʩʧʨʝʜʝʣʝʥʥʦʝ ʭʨʘʥʝʥʠʝ ʩʘʤʠʭ ʜʘʥʥʳʭ. ʇʫʙʣʠʢʘʮʠʷ ʜʘʥʥʳʭ ʚ ʬʦʨʤʘʪʝ ʩʝʪʝʚʳʭ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʩʝʨʚʠʩʦʚ ʥʘ ʩʝʨʚʝʨʝ ʪʘʢʞʝ ʧʦʟʚʦʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦ ʠʭ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʪʦʨʦʥʥʠʭ ɻʀʉ-ʩʝʨʚʠʩʦʚ. ʉʦʟʜʘʥʥʘʷ ɻʀʉ ʧʦʟʚʦʣʠʪ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤ 

ʧʨʦʚʦʜʠʪʴ ʢʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʠʩʧʦʣʴʟʫʷ ʰʠʨʦʢʠʡ 

ʥʘʙʦʨ ʠʥʩʪʨʫʤʝʥʪʦʚ ʛʝʦʦʙʨʘʙʦʪʢʠ ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʥʘʜ ʧʨʦʝʢʪʦʤ ʚ 2019 ʛ. ʙʳʣʠ ʧʦʜʢʣʶʯʝʥʳ ʪʨʠ ʛʦʪʦʚʳʭ ʩʝʨʚʠʩʘ 
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ʢʘʪʝʛʦʨʠʠ ʈ3 ʠ ʤʝʪʘʣʣʦʛʝʥʠʯʝʩʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤè, çʂʘʨʪʘ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʦʙʲʝʢʪʦʚ ʈ1 ʠ 

ʈ2è, çʂʘʨʪʘ ʧʝʪʨʦʪʠʧʦʚ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè, ʘ ʪʘʢʞʝ ʙʳʣʦ ʜʦʙʘʚʣʝʥʦ 9 
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ʢʘʨʪʳ ʙʳʣ ʧʨʦʠʟʚʝʜʝʥ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʙʘʟʳ ʜʘʥʥʳʭ ʫʩʣʦʚʥʳʭ ʦʙʦʟʥʘʯʝʥʠʡ ʠ ʧʨʠʩʚʦʝʥʠʷ 

ʩʠʤʚʦʣʦʚ ʦʙʲʝʢʪʘʤ ʢʘʨʪ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ. 
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ʇʫʞʘʢʦʚ ɹ. ɸ., ʉʘʚʝʣʴʝʚ ɺ. ʇ., ʂʫʟʥʝʮʦʚ ʅ. ʉ. ʠ ʜʨ. ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʛʝʦʣʦʛʠʯʝʩʢʘʷ 

ʢʘʨʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʄʘʩʰʪʘʙ 1:1 000 000 (ʪʨʝʪʴʝ ʧʦʢʦʣʝʥʠʝ). ʋʨʘʣʴʩʢʘʷ ʩʝʨʠʷ. 

ʃʠʩʪ N-41(ʏʝʣʷʙʠʥʩʢ). ʆʙʲʷʩʥʠʪʝʣʴʥʘʷ ʟʘʧʠʩʢʘ. ð ʉʇʙ., 2013. 

ʐʠʰʢʠʥ ʄ. ɸ., ɸʩʪʘʧʦʚ ɸ. ʇ., ʂʘʙʘʪʦʚ ʅ. ɺ. ʠ ʜʨ. ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʛʝʦʣʦʛʠʯʝʩʢʘʷ 

ʢʘʨʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʄʘʩʰʪʘʙ 1:1 000 000 (ʪʨʝʪʴʝ ʧʦʢʦʣʝʥʠʝ). ʋʨʘʣʴʩʢʘʷ ʩʝʨʠʷ. 

ʃʠʩʪ Q-41 (ɺʦʨʢʫʪʘ). ʆʙʲʷʩʥʠʪʝʣʴʥʘʷ ʟʘʧʠʩʢʘ. ð ʉʇʙ., 2007ʘ. 

ʐʠʰʢʠʥ ʄ. ɸ., ʇʦʧʦʚ ʄ. ʗ., ʌʘʡʙʫʩʦʚʠʯ ʗ. ʕ. ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʛʝʦʣʦʛʠʯʝʩʢʘʷ 

ʢʘʨʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʄʘʩʰʪʘʙ 1:1 000 000 (ʪʨʝʪʴʝ ʧʦʢʦʣʝʥʠʝ). ʋʨʘʣʴʩʢʘʷ ʩʝʨʠʷ. 

ʃʠʩʪ Q-41 (ɺʦʨʢʫʪʘ). ʂʘʨʪʘ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ. ð ʉʇʙ., 2007ʙ. 

ʐʦʭ ɺ. ɼ., ʆʨʣʦʚ ʄ. ɺ. ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ. ʄʘʩʰʪʘʙ 1:1 000 000 (ʪʨʝʪʴʝ ʧʦʢʦʣʝʥʠʝ). ʋʨʘʣʴʩʢʘʷ ʩʝʨʠʷ. ʃʠʩʪ N-

41(ʏʝʣʷʙʠʥʩʢ). ʂʘʨʪʘ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ. ð ʉʇʙ., 2013. 
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8. ʈʘʟʥʦʨʘʥʛʦʚʳʡ ʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ 

ʨʘʤʢʘʭ ɻʀʉ-ʧʨʦʝʢʪʘ ñROSAò 

ʅʦʤʝʨ ʛʦʩʨʝʛʠʩʪʨʘʮʠʠ: ɸɸɸɸ-ɸ19-119100190165-2 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ɻʎ ʈɸʅ ʜ. ʬ.-ʤ. ʥ. ʘʢʘʜʝʤʠʢ ʈɸʅ 

ɸ. ɼ. ɻʚʠʰʠʘʥʠ 

ʆʪʚʝʪʩʪʚʝʥʥʳʡ ʠʩʧʦʣʥʠʪʝʣʴ: ʥ. ʩ. ɸ. ɸ. ʆʜʠʥʮʦʚʘ 

 

ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʧʨʠʥʮʠʧʦʚ ʠ ʧʦʜʭʦʜʦʚ ʢ 

ʙʦʣʴʰʦʤʫ ʦʙʲʝʤʫ ʨʘʟʥʦʨʦʜʥʳʭ ʜʘʥʥʳʭ ʥʘ ʧʨʠʤʝʨʝ ɻʀʉ-ʧʨʦʝʢʪʘ ñROSAò, ʢʣʶʯʝʚʳʤʠ 

ʵʣʝʤʝʥʪʘʤʠ ʢʦʪʦʨʦʛʦ ʷʚʣʷʶʪʩʷ ʩʦʟʜʘʥʥʘʷ ʘʚʪʦʨʘʤʠ ʫʥʠʢʘʣʴʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ ʧʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷʤ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʘ ʪʘʢʞʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ ʚʝʙ-ʩʝʨʚʠʩ ʩ ʨʘʩʰʠʨʝʥʥʳʤʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʥʘ ʙʘʟʝ ʤʝʪʦʜʦʚ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ. 

ɿʘʜʘʯʠ ʬʦʨʤʫʣʠʨʦʚʢʠ ʧʨʠʥʮʠʧʦʚ ʨʘʙʦʪʳ ʩ ʜʘʥʥʳʤʠ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʠʟ ʥʘʠʙʦʣʝʝ 

ʚʘʞʥʳʭ ʟʥʘʯʘʪʩʷ ʧʨʠʥʮʠʧʳ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ, ʚʝʨʠʬʠʢʘʮʠʠ ʠ ʫʥʠʬʠʢʘʮʠʠ, ʘ ʪʘʢʞʝ 

ʨʘʩʰʠʨʝʥʠʝ ʙʘʟʳ ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷʤ ʥʝʬʪʠ ʠ ʛʘʟʘ ʈʦʩʩʠʠ ʠ 

ʤʠʨʘ ʟʘ 20-21 ʚʚ. ʧʫʪʝʤ ʜʦʙʘʚʣʝʥʠʷ ʥʦʚʳʭ ʧʦʣʝʡ ʘʪʨʠʙʫʪʠʚʥʳʭ ʪʘʙʣʠʮ ʠ ʥʦʚʳʭ ʫʨʦʚʥʝʡ 

ʜʘʥʥʳʭ ʧʦ ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʚʘʞʥʳʤ ʤʝʩʪʦʨʦʞʜʝʥʠʷʤ ʈʦʩʩʠʠ ʙʳʣʠ ʨʝʰʝʥʳ ʚ ʭʦʜʝ 

ʧʨʝʜʳʜʫʱʝʛʦ ʵʪʘʧʘ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʧʦ ʧʨʦʝʢʪʫ. ɺ 2019 ʛʦʜʫ ʙʳʣʠ ʟʘʜʘʯʠ, ʢʘʩʘʶʱʠʝʩʷ 

ʩʦʟʜʘʥʠʷ ʠ ʚʚʦʜʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʚʝʙ-ʩʝʨʚʠʩʘ ʩ ʨʘʩʰʠʨʝʥʥʳʤ 

ʬʫʥʢʮʠʦʥʘʣʦʤ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʠʟʘ ʦʙʲʝʢʪʦʚ ʙʘʟʳ ʜʘʥʥʳʭ.  

8.1. ɺʠʟʫʘʣʠʟʘʮʠʷ ʙʘʟʳ ʜʘʥʥʳʭ ʚ ɻʀʉ-ʩʨʝʜʝ 

ʇʨʦʚʝʜʝʥʠʝ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʦʮʝʥʢʠ ʨʘʟʚʠʪʠʷ ʤʝʪʦʜʦʚ ʜʦʙʳʯʠ ʠ 

ʨʘʟʨʘʙʦʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʈʌ ʥʘ ʦʩʥʦʚʝ ʩʦʟʜʘʥʥʦʡ ʤʥʦʛʦʫʨʦʚʥʝʚʦʡ ʙʘʟʳ ʜʘʥʥʳʭ ʩʪʘʣʦ 

ʚʦʟʤʦʞʥʳʤ ʙʣʘʛʦʜʘʨʷ ʠʥʪʝʛʨʘʮʠʠ ʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷʤ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʩʦʙʨʘʥʥʳʭ ʚ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʘ, ʚ ɻʀʉ-ʩʨʝʜʝ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʚʩʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʝʜʠʥʦʡ ʢʘʨʪʳ ʩ 

ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʨʘʙʦʪʳ ʩ ʧʘʨʘʤʝʪʨʘʤʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦ ʚʳʙʦʨʫ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʀʥʪʝʛʨʘʮʠʷ 

ʜʘʥʥʳʭ ʧʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷʤ ʠ ʠʭ ʧʦʩʣʝʜʫʶʱʝʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʚ ʚʠʜʝ ʢʘʨʪ ʚ ʝʜʠʥʦʡ 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʨʝʜʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʨʦʚʝʜʝʥʠʷ 

ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ. 

ɺ ʢʘʯʝʩʪʚʝ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʜʘʥʥʳʭ 

ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʩʨʝʜʘ ArcGIS ʢʦʤʧʘʥʠʠ ESRI. ʄʝʩʪʦʨʦʞʜʝʥʠʷ, ʭʨʘʥʷʱʠʝʩʷ ʚ ʙʘʟʝ ʜʘʥʥʳʭ, 

ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ɻʀʉ ʚ ʢʘʯʝʩʪʚʝ ʰʝʡʧ-ʬʘʡʣʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʪʦʯʝʥʳʝ ʦʙʲʝʢʪʳ (ʢʘʞʜʳʡ 

ʬʘʡʣ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʜʥʦʤʫ ʫʨʦʚʥʶ ʠʝʨʘʨʭʠʠ) (ʨʠʩ. 1). ɺ ʢʘʯʝʩʪʚʝ ʙʘʟʦʚʦʡ ʢʘʨʪʳ 
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ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʩʪʘʥʜʘʨʪʥʳʝ ʢʘʨʪʳ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʝ ʢʦʤʧʘʥʠʝʡ ESRI. 

 

 

ʈʠʩʫʥʦʢ 8.1 ï ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʜʘʥʥʳʭ ʧʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷʤ ʥʝʬʪʠ ʠ ʛʘʟʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʈʦʩʩʠʠ ʠ ʤʠʨʘ ʚ ɻʀʉ 

ɼʣʷ ʢʘʞʜʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʜʦʩʪʫʧʥʘ ʘʪʨʠʙʫʪʠʚʥʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ 

ʧʨʦʩʤʦʪʨʝʪʴ ʚ ʪʘʙʣʠʮʝ ʘʪʨʠʙʫʪʦʚ ʠʣʠ ʧʨʠ ʥʘʞʘʪʠʠ ʥʘ ʵʣʝʤʝʥʪ ʥʘ ʢʘʨʪʝ. ʂʨʦʤʝ ʵʪʦʛʦ, ʧʨʠ 

ʨʘʙʦʪʝ ʩ ʙʘʟʦʡ ʜʘʥʥʳʭ ʚ ʩʨʝʜʝ ArcGIS (ʥʘʧʨʠʤʝʨ, ʚ ʧʨʠʣʦʞʝʥʠʠ ArcMap, ʢʘʢ ʥʘ ʨʠʩ. 8.1) 

ʧʦʣʴʟʦʚʘʪʝʣʶ ʜʦʩʪʫʧʝʥ ʥʘʙʦʨ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʘʥʘʣʠʟʘ ʠ ʦʙʨʘʙʦʪʢʠ 

ʜʘʥʥʳʭ ʧʦ ʨʘʟʣʠʯʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚʭʦʜʷʱʠʡ ʚ ʩʦʩʪʘʚ ʧʘʢʝʪʘ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʛʝʦʦʙʨʘʙʦʪʢʠ ArcToolbox. ʊʘʢʞʝ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʠ ʘʥʘʣʠʟʘ ʦʧʠʩʘʥʥʳʭ ʜʘʥʥʳʭ 

ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʧʘʢʝʪ ʠʥʩʪʨʫʤʝʥʪʦʚ ʛʝʦʦʙʨʘʙʦʪʢʠ çClusteringè, ʩʦʜʝʨʞʘʱʠʡ ʤʝʪʦʜʳ 

ʢʣʘʩʪʝʨʠʟʘʮʠʠ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʚ ɻʝʦʬʠʟʠʯʝʩʢʦʤ ʮʝʥʪʨʝ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʠʤʝʶʱʠʝʩʷ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʥʝʬʪʠ ʠ ʛʘʟʘ ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ 

ʢʣʘʩʪʝʨʠʟʘʮʠʠ çDPSè, ʚʭʦʜʷʱʝʛʦ ʚ ʩʦʩʪʘʚ ʧʘʢʝʪʘ ʠʥʩʪʨʫʤʝʥʪʦʚ çClusteringè (Discrete 

Perfect Sets). ɸʣʛʦʨʠʪʤ çDPSè ʙʳʣ ʩʦʟʜʘʥ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʧʣʦʪʥʳʭ ʦʙʣʘʩʪʝʡ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤ 

ʫʨʦʚʥʝʤ ʧʣʦʪʥʦʩʪʠ Ŭ ʚ ʥʘʙʦʨʝ ʪʦʯʝʯʥʳʭ ʦʙʲʝʢʪʦʚ. ɼʘʥʥʳʡ ʤʝʪʦʜ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ 

ʜʠʩʢʨʝʪʥʦʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ (ɼʄɸ), ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʣʝʞʘʪ ʵʣʝʤʝʥʪʳ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʘ ʪʘʢʞʝ ʦʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ ʥʝʯʝʪʢʦʡ ʤʘʪʝʤʘʪʠʢʠ ʠ ʣʦʛʠʢʠ. 

ʈʝʟʫʣʴʪʘʪ ʨʘʙʦʪʳ ʤʝʪʦʜʘ DPS ʢ ʠʤʝʶʱʠʤʩʷ ʤʝʩʪʦʨʦʞʜʝʥʠʷʤ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ. 8.2. 
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ʘ) 

 

ʙ) 

ʈʠʩʫʥʦʢ 8.2 ï ʂʣʘʩʪʝʨʠʟʘʮʠʷ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʥʝʬʪʠ ʠ ʛʘʟʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ 

«DPSè: ʘ) ʠʩʭʦʜʥʳʝ ʦʙʲʝʢʪʳ, ʙ) ʨʝʟʫʣʴʪʘʪ ʢʣʘʩʪʝʨʠʟʘʮʠʠ 

8.2. ʉʦʟʜʘʥʠʝ ʚʝʙ-ʩʝʨʚʠʩʘ ʩ ʨʘʩʰʠʨʝʥʥʳʤ ʬʫʥʢʮʠʦʥʘʣʦʤ 

ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ ʧʦ ʧʨʦʝʢʪʫ ʩʪʘʣʦ ʨʘʟʨʘʙʦʪʢʘ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʚʝʙ-ʩʝʨʚʠʩʘ ʩ ʨʘʩʰʠʨʝʥʥʳʤʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ, ʩʦʟʜʘʥʥʦʛʦ ʥʘ ʙʘʟʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ Portal for ArcGIS. ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

Web AppBuilder for ArcGIS, ʚʭʦʜʷʱʠʤ ʚ ʩʦʩʪʘʚ ʧʦʨʪʘʣʘ, ʩʦʟʜʘʥʦ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʝ (ʨʠʩ. 3), 

ʧʦʟʚʦʣʷʶʱʠʡ ʥʝ ʪʦʣʴʢʦ ʧʦʩʤʘʪʨʠʚʘʪʴ ʵʣʝʤʝʥʪʳ ʙʘʟʳ çROSAè, ʥʦ ʪʘʢʞʝ ʧʨʦʠʟʚʦʜʠʪʴ ʠʭ 

ʘʥʘʣʠʟ ʨʘʟʣʠʯʥʳʤʠ ʤʝʪʦʜʘʤʠ. 
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ʈʠʩʫʥʦʢ 8.3 ï ʆʙʱʠʡ ʚʠʜ ʟʘʧʫʱʝʥʥʦʛʦ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ 

ɺʩʷ ʘʪʨʠʙʫʪʠʚʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʙʘʟʳ ʜʘʥʥʳʭ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʥʘ ʨʠʩ. 1, ʩʦʭʨʘʥʝʥʘ ʠ 

ʚ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʠ. ʇʨʦʩʤʦʪʨʝʪʴ ʝʝ ʤʦʞʥʦ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʚ ʧʨʠʣʦʞʝʥʠʠ ArcMap (ʨʠʩ. 4). ɼʣʷ 

ʥʝʢʦʪʦʨʳʭ ʦʙʲʝʢʪʦʚ ʧʦʤʠʤʦ ʪʝʢʩʪʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʜʦʩʪʫʧʥʦ ʠʟʦʙʨʘʞʝʥʠʝ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 

 

ʈʠʩʫʥʦʢ 8.4 ï ʆʪʦʙʨʘʞʝʥʠʝ ʘʪʨʠʙʫʪʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʚ ʚʝʙ-

ʧʨʠʣʦʞʝʥʠʠ 

ʌʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʧʨʠʣʦʞʝʥʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʙʦʨ ʜʦʙʘʚʣʝʥʥʳʭ ʚʠʜʞʝʪʦʚ. ʂ 

ʩʪʘʥʜʘʨʪʥʳʤ ʠʥʩʪʨʫʤʝʥʪʘʤ ʨʘʙʦʪʳ ʩ ʢʘʨʪʦʡ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ, ʧʦʠʩʢ 

ʦʙʲʝʢʪʘ ʥʘ ʢʘʨʪʝ, ʠʟʤʝʨʝʥʠʷ (ʜʣʠʥʘ ʦʪʨʝʟʢʘ ʤʝʞʜʫ ʜʚʫʤʷ ʟʘʜʘʥʥʳʤʠ ʪʦʯʢʘʤʠ; ʧʣʦʱʘʜʴ 

ʚʳʜʝʣʝʥʥʦʡ ʥʘ ʢʘʨʪʝ ʦʙʣʘʩʪʠ; ʢʦʦʨʜʠʥʘʪʳ ʦʪʤʝʯʝʥʥʦʡ ʪʦʯʢʠ ʥʘ ʢʘʨʪʝ ʠ ʪʝʢʫʱʠʝ 

ʢʦʦʨʜʠʥʘʪʳ ʢʫʨʩʦʨʘ), ʧʨʦʩʤʦʪʨ ʩʧʠʩʢʘ ʩʣʦʝʚ ʠ ʣʝʛʝʥʜʳ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʚ ʧʨʠʣʦʞʝʥʠʝ 

ʜʦʙʘʚʣʝʥʳ ʚʠʜʞʝʪʳ çʌʠʣʴʪʨè, çɸʥʘʣʠʟè ʠ çɼʠʘʛʨʘʤʤʘè.  
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ɺʠʜʞʝʪ çɼʠʘʛʨʘʤʤʘè ʦʪʦʙʨʘʞʘʝʪ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʘʪʨʠʙʫʪʳ ʨʘʙʦʯʝʛʦ ʩʣʦʷ ʜʘʥʥʳʭ ʚ 

ʚʠʜʝ ʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʢʦʥʝʯʥʳʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʥʘʙʣʶʜʘʪʴ 

ʚʦʟʤʦʞʥʳʝ ʧʘʪʪʝʨʥʳ ʠ ʪʝʥʜʝʥʮʠʠ ʥʘ ʥʝʦʙʨʘʙʦʪʘʥʥʳʭ ʜʘʥʥʳʭ (ʨʠʩ. 5a). ɺ ʧʨʠʣʦʞʝʥʠʠ ʜʣʷ 

ʟʘʜʘʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʜʦʩʪʫʧʥʳ ʩʪʦʣʙʯʘʪʘʷ (ʨʠʩ. 5ʙ) ʠ ʣʠʥʝʡʥʘʷ ʜʠʘʛʨʘʤʤʳ, ʘ ʪʘʢʞʝ 

ʜʠʘʛʨʘʤʤʘ-ʛʨʘʬʠʢ (ʩʪʦʣʙʯʘʪʘʷ, ʣʠʥʝʡʥʘʷ ʠ ʜʠʘʛʨʘʤʤʘ-ʛʨʘʬʠʢ). 

 

ʘ) 

 

ʙ) 

ʈʠʩʫʥʦʢ 8.5 ï ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʠʜʞʝʪʘ çɼʠʘʛʨʘʤʤʘè: ʘ) ʚʳʙʦʨ ʦʙʣʘʩʪʠ ʠʥʪʝʨʝʩʘ, ʙ) 

ʧʦʩʪʨʦʝʥʠʝ ʜʠʘʛʨʘʤʤ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʜʣʷ ʚʳʙʨʘʥʥʳʭ ʦʙʲʝʢʪʦʚ. 

ɺʠʜʞʝʪ çɸʥʘʣʠʟè ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʩʪʨʫʤʝʥʪʳ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʜʦʩʪʫʧʥʳʭ ʚ ArcGIS Online ʠʣʠ Enterprise ʚ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʠ. 

ɼʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʜʦʩʪʫʧʥʳ ʩʣʝʜʫʶʱʠʝ ʠʥʩʪʨʫʤʝʥʪʳ ʘʥʘʣʠʟʘ ʪʦʯʝʯʥʳʭ ʜʘʥʥʳʭ:  
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ï ʧʦʜʩʯʠʪʘʪʴ ʧʣʦʪʥʦʩʪʴ; 

ï ʥʘʡʪʠ ʛʦʨʷʯʠʝ ʪʦʯʢʠ; 

ï ʧʦʠʩʢ ʚʳʙʨʦʩʦʚ; 

ï ʥʘʡʪʠ ʩʭʦʞʠʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ; 

ï ʠʥʪʝʨʧʦʣʠʨʦʚʘʪʴ ʪʦʯʢʠ. 

ʈʝʟʫʣʴʪʘʪ ʧʨʠʤʝʥʝʥʠʷ ʦʜʥʦʛʦ ʠʟ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ. 6. 

 

 

ʈʠʩʫʥʦʢ 8.6 ï ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʠʜʞʝʪʘ çɸʥʘʣʠʟè ʥʘ ʧʨʠʤʝʨʝ ʧʦʜʩʯʝʪʘ ʧʣʦʪʥʦʩʪʠ 

ɺʠʜʞʝʪ çʌʠʣʴʪʨè ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʦʛʨʘʥʠʯʠʪʴ ʚʠʜʠʤʦʩʪʴ ʦʙʲʝʢʪʦʚ ʥʘ 

ʢʘʨʪʝ ʧʫʪʸʤ ʥʘʧʠʩʘʥʠʷ ʚʳʨʘʞʝʥʠʷ. ʅʘ ʢʘʨʪʝ ʙʫʜʫʪ ʚʠʜʥʳ ʪʦʣʴʢʦ ʪʝ ʦʙʲʝʢʪʳ, ʢʦʪʦʨʳʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʢʨʠʪʝʨʠʷʤ ʟʘʧʨʦʩʘ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʥʘ ʨʠʩʫʥʢʝ 8.7 ʧʨʝʜʩʪʘʚʣʝʥ 

ʨʝʟʫʣʴʪʘʪ ʬʠʣʴʪʨʘʮʠʠ ʦʙʲʝʢʪʦʚ ʙʘʟʳ ʜʘʥʥʳʭ ROSA: ʚʳʙʨʘʥʳ ʪʦʣʴʢʦ ʪʝ ʦʙʲʝʢʪʳ, ʧʘʨʘʤʝʪʨ 

ʢʦʪʦʨʳʭ çMass density» (ʧʣʦʪʥʦʩʪʴ ʚʝʱʝʩʪʚʘ) ʤʝʥʴʰʝ ʠʣʠ ʨʘʚʝʥ 850.   

8.3 ʅʦʚʠʟʥʘ ʠ ʟʥʘʯʠʤʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ 

ʉʦʟʜʘʥʠʝ ʙʘʟʳ ʜʘʥʥʳʭ ʧʦ ʢʨʫʧʥʝʡʰʠʤ ʤʝʩʪʦʨʦʞʜʝʥʠʷʤ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʈʦʩʩʠʠ ʠ 

ʤʠʨʘ ʦʙʫʩʣʦʚʣʝʥʦ ʦʪʩʫʪʩʪʚʠʝʤ ʘʥʘʣʦʛʠʯʥʳʭ ʥʘʫʯʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʜʦʩʪʫʧʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʷʤ 

ʚ ʦʪʢʨʳʪʦʤ ʜʦʩʪʫʧʝ ʚ ʩʨʝʜʝ ʀʥʪʝʨʥʝʪ. ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʘʟʳ ʜʘʥʥʳʭ 

ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʪʠʧʫ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʧʦ ʚʠʜʫ ʢʦʥʪʝʥʪʘ ʠ ʧʦ ʧʘʨʘʤʝʪʨʘʤ 

ʘʪʨʠʙʫʪʠʚʥʳʭ ʪʘʙʣʠʮ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʚʝʨʠʬʠʮʠʨʦʚʘʥʥʘʷ ʠ ʵʬʬʝʢʪʠʚʥʦ ʦʨʛʘʥʠʟʦʚʘʥʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ ʩ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʚʠʜʝ ʢʘʨʪ, ʦʩʥʘʱʝʥʥʘʷ ʠʥʩʪʨʫʤʝʥʪʦʤ ʩʦʨʪʠʨʦʚʢʠ 

ʥʝʦʙʭʦʜʠʤʳʭ ʧʦʣʴʟʦʚʘʪʝʣʶ ʜʘʥʥʳʭ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʦʮʝʥʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʈʦʩʩʠʠ ʠ ʤʠʨʘ. ʂʨʦʤʝ ʪʦʛʦ, ʨʘʩʰʠʨʝʥʠʝ ʙʘʟʳ ʜʘʥʥʳʭ ʟʘ ʩʯʝʪ ʜʦʙʘʚʣʝʥʠʷ 
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ʤʝʥʝʝ ʤʘʩʰʪʘʙʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʈʦʩʩʠʠ ʠ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ (ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʧʣʘʪʦʚ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 

ʥʝʬʪʠ ʠ ʧʨ.) ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʙʦʣʝʝ ʜʝʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʠ 

ʜʝʣʘʝʪ ʨʘʟʨʘʙʦʪʘʥʥʫʶ ʙʘʟʫ ʜʘʥʥʳʭ ʧʨʠʤʝʥʠʤʦʡ ʠ ʜʣʷ ʨʝʰʝʥʠʷ ʩʧʝʮʠʬʠʯʝʩʢʠʭ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʘʜʘʯ. 

 

 

ʈʠʩʫʥʦʢ 8.7 ï ʈʝʟʫʣʴʪʘʪ ʬʠʣʴʪʨʘʮʠʠ ʦʙʲʝʢʪʦʚ ʙʘʟʳ ʜʘʥʥʳʭ ROSA 

ɸʥʘʣʠʪʠʯʝʩʢʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʠʤʝʥʝʥʠʝ ʥʦʚʝʡʰʠʭ ʤʝʪʦʜʦʚ 

ʦʙʨʘʙʦʪʢʠ ʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʜʘʥʥʳʭ, ʢʘʯʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʝʪ ʜʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʪ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʘʥʘʣʦʛʦʚ ʠ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʩʣʝʜʫʶʱʝʡ ʦʮʝʥʢʠ ʠ ʘʧʨʦʙʘʮʠʠ 

ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʜʘʥʥʳʭ. 

ʉʦʟʜʘʥʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ ʧʦʟʚʦʣʠʣʦ ʦʙʝʩʧʝʯʠʪʴ ʫʜʦʙʥʳʡ 

ʜʦʩʪʫʧ ʢ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʘʚʪʦʨʘʤʠ ʤʥʦʛʦʫʨʦʚʥʝʚʦʡ ʙʘʟʳ ʜʘʥʥʳʭ ñROSAò ʧʦ ʢʨʫʧʥʝʡʰʠʤ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷʤ ʥʝʬʪʠ ʠ ʛʘʟʘ ʈʦʩʩʠʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
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9. ʈʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʦʚ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʛʝʦʠʥʬʦʨʤʘʪʠʢʠ ʜʣʷ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʥʘ ʦʩʥʦʚʝ 

ʩʦʚʨʝʤʝʥʥʳʭ ɻʀʉ-ʪʝʭʥʦʣʦʛʠʡ 

ʅʦʤʝʨ ʛʦʩʨʝʛʠʩʪʨʘʮʠʠ: ɸɸɸɸ-ɸ19-119093090073-6 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʜʠʨʝʢʪʦʨ, ʯʣ.-ʢʦʨʨ. ʈɸʅ ɸ. ɸ. ʉʦʣʦʚʴʸʚ 

ʆʪʚʝʪʩʪʚʝʥʥʳʡ ʠʩʧʦʣʥʠʪʝʣʴ: ʫʯʸʥʳʡ ʩʝʢʨʝʪʘʨʴ, ʢ.ʬ.-ʤ.ʥ. ʈ. ʀ. ʂʨʘʩʥʦʧʸʨʦʚ 

 

9.1. ʈʘʩʰʠʨʝʥʠʝ ʙʘʟʳ ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ 

ɺ 2019 ʛ. ʚ ʙʘʟʫ ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ɻʀʉ ʠ ʚ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʡ ʩʝʨʚʠʩ 

çɻʝʦʬʠʟʠʢʘè ʙʳʣʠ ʚʢʣʶʯʝʥʳ ʮʠʬʨʦʚʳʝ ʢʘʨʪʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʥʦʚʳʭ ʛʣʦʙʘʣʴʥʳʭ 

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʤʦʜʝʣʷʭ: ʥʦʚʦʡ ʛʣʦʙʘʣʴʥʦʡ ʤʦʜʝʣʠ ʵʬʬʝʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ ʫʧʨʫʛʦʡ 

ʣʠʪʦʩʬʝʨʳ ʠ ʥʦʚʦʡ ʪʝʧʣʦʚʦʡ ʤʦʜʝʣʠ ʚʝʨʭʥʝʡ ʤʘʥʪʠʠ ɽʚʨʘʟʠʠ. 

ɼʘʥʥʳʝ ʦ ʚʘʨʠʘʮʠʷʭ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʚʝʨʭʥʝʡ ʤʘʥʪʠʠ ʠʤʝʶʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ 

ʤʥʦʛʠʭ ʦʙʣʘʩʪʝʡ ʛʝʦʬʠʟʠʢʠ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʜʣʷ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʠʣʦʞʝʥʠʡ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʤʘʥʪʠʡʥʦʛʦ ʚʝʱʝʩʪʚʘ ʥʘʧʨʷʤʫʶ ʚʣʠʷʝʪ ʥʘ ʝʛʦ ʨʝʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʚʷʟʢʦʩʪʴ, ʫʧʨʫʛʠʝ ʤʦʜʫʣʠ ʠ ʧʨʦʯʥʦʩʪʴ. ʉʫʱʝʩʪʚʫʝʪ ʜʚʘ ʦʩʥʦʚʥʳʭ ʩʧʦʩʦʙʘ 

ʨʘʩʯʝʪʘ ʪʝʤʧʝʨʘʪʫʨʳ ʚʝʨʭʥʝʡ ʤʘʥʪʠʠ. ɺʦ-ʧʝʨʚʳʭ, ʜʣʷ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʘʥʥʳʝ ʦ 

ʪʝʧʣʦʚʦʤ ʧʦʪʦʢʝ. ʅʝʜʦʩʪʘʪʢʦʤ ʵʪʦʛʦ ʤʝʪʦʜʘ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʪʝʧʣʦʚʦʛʦ 

ʧʦʪʦʢʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ (ʜʦ 70%) ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʘʜʠʦʘʢʪʠʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʚ ʟʝʤʥʦʡ ʢʦʨʝ, 

ʚʣʠʷʥʠʝ ʢʦʪʦʨʳʭ ʩʣʦʞʥʦ ʨʘʩʩʯʠʪʘʪʴ ʩ ʜʦʩʪʘʪʦʯʥʦʡ ʪʦʯʥʦʩʪʴʶ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʦʙʩʪʚʝʥʥʦ 

ʤʘʥʪʠʡʥʘʷ ʯʘʩʪʴ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩ ʙʦʣʴʰʠʤʠ ʧʦʛʨʝʰʥʦʩʪʷʤʠ. ɼʨʫʛʦʡ 

ʧʨʦʙʣʝʤʦʡ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʚ ʪʝʢʪʦʥʠʯʝʩʢʠ ʤʦʣʦʜʳʭ ʦʙʣʘʩʪʷʭ ʪʝʧʣʦʚʦʡ 

ʧʦʪʦʢ ʥʝʩʪʘʮʠʦʥʘʨʥʳʡ, ʯʪʦ ʪʘʢʞʝ ʫʚʝʣʠʯʠʚʘʝʪ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʨʘʩʯʝʪʦʚ. ɼʨʫʛʦʡ ʤʝʪʦʜ, 

ʢʦʪʦʨʳʡ ʜʦʤʠʥʠʨʫʝʪ ʚ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ, ʦʩʥʦʚʘʥ ʥʘ ʘʥʘʣʠʟʝ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʢʦʨʦʩʪʝʡ 

[Goes et al., 2000], ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʩʢʦʨʦʩʪʝʡ ʧʦʧʝʨʝʯʥʳʭ ʚʦʣʥ (Vs). ʇʦʩʣʝʜʥʠʝ ʚ 

ʦʧʨʝʜʝʣʷʶʱʝʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʷʪ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʜʘʚʣʝʥʠʷ, ʠ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ï ʦʪ 

ʩʦʩʪʘʚʘ. ʇʦʩʢʦʣʴʢʫ ʜʘʚʣʝʥʠʝ ʠʟʚʝʩʪʥʦ ʩ ʜʦʩʪʘʪʦʯʥʦʡ ʪʦʯʥʦʩʪʴʶ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʚʘʨʠʘʮʠʠ 

ʩʢʦʨʦʩʪʝʡ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ. ʕʪʦʪ ʤʝʪʦʜ ʠ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ 

ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʜʘʥʥʦʤ ʦʪʯʝʪʝ. ʆʩʥʦʚʦʡ ʷʚʣʷʶʪʩʷ ʜʘʥʥʳʝ, 

ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʘʙʦʪʝ [Kaban et al., 2016] ʜʣʷ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ɽʚʨʘʟʠʠ. ɻʣʘʚʥʦʝ ʦʪʣʠʯʠʝ ʦʪ 

ʨʘʥʝʝ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʘʥʥʳʭ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʜʝʪʘʣʴʥʘʷ 

ʪʦʤʦʛʨʘʬʠʯʝʩʢʘʷ ʤʦʜʝʣʴ SL2013sv [Schaeffer and Lebedev, 2013, 2014]. ʂʨʦʤʝ ʪʦʛʦ, ʙʳʣʘ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʘ ʤʝʪʦʜʠʢʘ ʨʘʩʯʝʪʘ. 
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ʆʩʥʦʚʘ ʤʝʪʦʜʘ, ʠʩʧʦʣʴʟʦʚʘʥʥʦʛʦ ʚ ʨʘʙʦʪʝ [Kaban et al., 2016], ʙʳʣʘ ʧʨʝʜʣʦʞʝʥʘ ʚ 

[Stixrude and Lithgow-Bertelloni, 2005]. ɺ ʵʪʦʤ ʤʝʪʦʜʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʘʥʥʳʝ ʦ ʬʠʟʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚʘʭ ʦʪʜʝʣʴʥʳʭ ʤʠʥʝʨʘʣʦʚ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʤʘʥʪʠʡʥʳʝ ʧʦʨʦʜʳ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʜʘʚʣʝʥʠʷ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʵʪʠ ʜʘʥʥʳʝ ʦʩʥʦʚʘʥʳ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ ʨʘʙʦʪʳ 

[Cammarano et al., 2003]. ʇʨʠʥʮʠʧʠʘʣʴʥʳʡ ʤʦʤʝʥʪ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʧʨʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ 

ʵʪʠʭ ʜʘʥʥʳʭ ʚʘʞʥʦ ʫʯʝʩʪʴ ʪʘʢʠʝ ʵʬʬʝʢʪʳ, ʢʘʢ ʥʝʣʠʥʝʡʥʦʩʪʴ ʜʝʬʦʨʤʘʮʠʠ ʛʦʨʥʳʭ ʧʦʨʦʜ ʠ 

ʤʠʥʝʨʘʣʦʚ, ʧʨʠʚʦʜʷʱʫʶ ʢ ʵʬʬʝʢʪʫ ʘʥʛʘʨʤʦʥʠʯʥʦʩʪʠ, ʠ ʢʚʘʟʠʫʧʨʫʛʫʶ ʜʝʬʦʨʤʘʮʠʶ [Karato 

and Spetzler, 1990]. ʆʙʘ ʵʪʠ ʵʬʬʝʢʪʘ ʟʘʚʠʩʷʪ ʦʪ ʯʘʩʪʦʪʳ ʚʦʣʥʳ, ʢʦʪʦʨʘʷ ʩʠʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ 

ʫ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʟʤʝʨʝʥʠʡ ʠ ʨʝʘʣʴʥʳʭ ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʣʥ. ʄʝʪʦʜʠʢʘ ʫʯʝʪʘ ʵʪʠʭ 

ʬʘʢʪʦʨʦʚ ʨʘʟʚʠʚʘʝʪʩʷ, ʥʘʧʨʠʤʝʨ ʚ [Goes et al., 2000].  

ɼʣʷ ʨʘʩʯʝʪʘ ʪʝʤʧʝʨʘʪʫʨ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʪʝʨʘʪʠʚʥʳʡ ʤʝʪʦʜ, ʧʨʝʜʣʦʞʝʥʥʳʡ ʚ ʨʘʙʦʪʘʭ 

[Sobolev et al., 1997; Goes et al., 2000]. ɼʣʷ ʨʷʜʘ ʪʝʤʧʝʨʘʪʫʨ (T) ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ 

ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʩʢʦʨʦʩʪʠ ʧʦʧʝʨʝʯʥʳʭ ʚʦʣʥ (Vsyn), ʢʦʪʦʨʳʝ ʩʨʘʚʥʠʚʘʶʪʩʷ ʩ ʥʘʙʣʶʜʝʥʥʳʤʠ 

(Vobs). ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʵʪʦʡ ʨʘʟʥʠʮʳ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦʧʨʘʚʢʘ. ʇʨʦʮʝʩʩ ʟʘʢʘʥʯʠʚʘʝʪʩʷ, 

ʢʦʛʜʘ ʦʪʣʠʯʠʝ ʩʪʘʥʦʚʠʪʩʷ ʤʠʥʠʤʘʣʴʥʳʤ. 

ʉʠʥʪʝʪʠʯʝʩʢʠʝ ʩʢʦʨʦʩʪʠ ʦʧʨʝʜʝʣʷʶʪʩ ̫ʩ ʫʯʝʪʦʤ ʘʥʛʘʨʤʦʥʠʯʥʳʭ (Vanh) ʠ ʥʝʫʧʨʫʛʠʭ 

ʵʬʬʝʢʪʦʚ (Vanel) ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʩʪʘʚʘ (ʍ) ʠ ʯʘʩʪʦʪʳ (ɤ) ʩʦʛʣʘʩʥʦ [Minster and 

Anderson, 1981]. ʉʠʥʪʝʪʠʯʝʩʢʘʷ ʧʨʦʠʟʚʦʜʥʘʷ ʩʢʦʨʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʪʘʢʞʝ ʚʢʣʶʯʘʝʪ ʦʙʘ 

ʵʪʠʭ ʵʬʬʝʢʪʘ. ʉʢʦʨʦʩʪʠ, ʧʦʣʫʯʝʥʥʳʝ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʤʠʥʝʨʘʣʦʚ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʤʘʥʪʠʡʥʳʝ 

ʧʦʨʦʜʳ, ʩʫʤʤʠʨʦʚʘʣʠʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ Voigt-Reuss-Hill (VRH) [ Hill,  1963]. ɺ 

ʢʘʯʝʩʪʚʝ ʟʥʘʯʝʥʠʡ ʫʧʨʫʛʠʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʠʭ ʧʨʦʠʟʚʦʜʥʳʭ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʘʥʥʳʝ ʠʟ ʨʘʙʦʪʳ 

[Cammarano et al., 2003]. ɼʣʷ ʨʘʩʯʝʪʦʚ ʙʳʣ ʧʨʠʥʷʪ ʪʠʧʠʯʥʳʡ ʩʦʩʪʘʚ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ 

ʚʝʨʭʥʝʡ ʤʘʥʪʠʠ ʩʦʛʣʘʩʥʦ [Jordan, 1979], ʢʦʪʦʨʳʡ ʙʳʣ ʚʳʙʨʘʥ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʚ 

ʧʨʝʜʳʜʫʱʠʭ ʨʘʙʦʪʘʭ [Goes et al., 2000]. ʕʬʬʝʢʪ ʢʚʘʟʠʫʧʨʫʛʦʩʪʠ ʨʘʩʯʠʪʳʚʘʣʩʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʨʘʤʝʪʨʘ ʟʘʪʫʭʘʥʠʷ ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʣʥ (Q) [Tesauro et al., 2009]. ɼʣʷ 

ʨʘʩʯʝʪʘ ʵʬʬʝʢʪʘ ʘʥʛʘʨʤʦʥʠʯʥʦʩʪʠ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʘʨʘʤʝʪʨʳ ʤʦʜʝʣʠ Q4 [Cammarano 

et al., 2003], ʢʦʪʦʨʘʷ ʧʦʢʘʟʘʣʘ ʥʘʠʣʫʯʰʝʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʨʝʘʣʴʥʳʤ ʧʘʨʘʤʝʪʨʘʤ ʚʝʨʭʥʝʡ 

ʤʘʥʪʠʠ. 

ʊʦʤʦʛʨʘʬʠʯʝʩʢʘʷ ʤʦʜʝʣʴ SL2013sv [Schaeffer and Lebedev, 2013, 2014], ʢʦʪʦʨʘʷ 

ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʚ ʨʘʙʦʪʝ [Kaban et al., 2016], ʧʦʣʫʯʝʥʘ, ʚ-ʦʩʥʦʚʥʦʤ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʣʥ, ʧʦʵʪʦʤʫ ʦʥʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʩʪʘʪʦʯʥʦ ʦʜʥʦʨʦʜʥʦʝ ʧʦʢʨʳʪʠʝ. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʚʘʨʠʘʮʠʡ ʧʦʧʝʨʝʯʥʳʭ ʚʦʣʥ ʜʣʷ ʛʣʫʙʠʥʳ 150. ʆʧʠʩʘʥʥʳʡ ʚʳʰʝ ʤʝʪʦʜ ʙʳʣ 

ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʨʘʩʯʝʪʘ ʚʘʨʠʘʮʠʡ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʛʣʫʙʠʥʘʭ 50ð300 ʢʤ ʜʣʷ ʙʦʣʴʰʝʡ ʯʘʩʪʠ 

ɽʚʨʘʟʠʠ [Kaban et al., 2016]. ʅʘ ʨʠʩʫʥʢʝ 9.1 ʜʣʷ ʧʨʠʤʝʨʘ ʧʦʢʘʟʘʥʳ ʨʘʩʯʝʪʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ 



 

 

93 

ʜʣʷ ʛʣʫʙʠʥ r200 ʢʤ. 

 

ʈʠʩʫʥʦʢ 9.1 ð ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʛʣʫʙʠʥʝ 200 ʢʤ 

ɺʘʞʥʦ ʦʮʝʥʠʪʴ ʚʦʟʤʦʞʥʳʝ ʧʦʛʨʝʰʥʦʩʪʠ ʨʘʩʯʝʪʘ ʧʦʣʷ ʪʝʤʧʝʨʘʪʫʨ. ʇʦʛʨʝʰʥʦʩʪʴ 

ʩʘʤʦʛʦ ʤʝʪʦʜʘ, ʢʦʪʦʨʘʷ ʩʚʷʟʘʥʘ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩ ʚʦʟʤʦʞʥʳʤʠ ʚʘʨʠʘʮʠʷʤʠ ʩʦʩʪʘʚʘ 

ʚʝʨʭʥʝʡ ʤʘʥʪʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʥʥʦʛʦ ʧʨʠ ʨʘʩʯʝʪʘʭ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 100ð150Áʉ 

[Tesauro et al., 2009]. ɿʥʘʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʤʦʛʫʪ ʪʘʢʞʝ ʚʥʦʩʠʪʴ ʧʦʛʨʝʰʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ 

ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʢʦʨʦʩʪʝʡ. ʂ ʩʦʞʘʣʝʥʠʶ, ʪʦʤʦʛʨʘʬʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʦʙʳʯʥʦ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ 

ʙʝʟ ʦʧʨʝʜʝʣʝʥʠʷ ʚʦʟʤʦʞʥʳʭ ʦʰʠʙʦʢ. ɽʩʣʠ ʩʯʠʪʘʪʴ, ʯʪʦ ʦʥʠ ʤʦʛʫʪ ʩʦʩʪʘʚʣʷʪʴ 1ð2% ʦʪ 

ʘʙʩʦʣʶʪʥʦʡ ʩʢʦʨʦʩʪʠ ʜʣʷ ʧʨʦʪʷʞʝʥʥʳʭ ʘʥʦʤʘʣʠʡ, ʵʪʦ ʧʨʠʚʝʜʝʪ ʢ ʚʦʟʤʦʞʥʳʤ ʠʟʤʝʥʝʥʠʷʤ 

ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʨʷʜʢʘ 100Áʉ ʩ ʫʯʝʪʦʤ ʨʘʟʨʝʰʝʥʠʷ ʪʦʤʦʛʨʘʬʠʯʝʩʢʦʡ ʤʦʜʝʣʠ [Tesauro et al., 

2009]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʱʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 200Áʉ (ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʨʘʟʙʨʦʩ 

ʧʦʨʷʜʢʘ 150Áʉ, ʝʩʣʠ ʩʯʠʪʘʪʴ, ʯʪʦ ʧʨʠʚʝʜʝʥʥʳʝ ʚʳʰʝ ʬʘʢʪʦʨʳ ʥʝʟʘʚʠʩʠʤʳ). 

ɼʠʘʧʘʟʦʥ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨ ʚ ʚʝʨʭʥʝʡ ʤʘʥʪʠʠ ɽʚʨʘʟʠʠ ʩʦʩʪʘʚʣʷʝʪ 300Áʉð

1400Áʉ, ʪ.ʝ. ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʝʪ ʚʦʟʤʦʞʥʳʝ ʧʦʛʨʝʰʥʦʩʪʠ ʨʘʩʯʝʪʘ. ʅʘʠʤʝʥʴʰʠʝ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚʳʷʚʣʝʥʳ ʧʦʜ ʜʨʝʚʥʠʤʠ ʢʨʘʪʦʥʘʤʠ ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʦʡ ʧʣʘʪʬʦʨʤʳ, 

ɺʦʩʪʦʯʥʦʡ ʉʠʙʠʨʠ, ʘ ʪʘʢʞʝ ʚ ʦʙʣʘʩʪʷʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʢʦʣʣʠʟʠʠ ʀʥʜʠʡʩʢʦʡ ʠ 

ɸʨʘʚʠʡʩʢʦʡ ʧʣʠʪ ʩ ɽʚʨʘʟʠʡʩʢʦʡ ʧʣʠʪʦʡ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʙʦʣʴʰʠʤʠ ʟʥʘʯʝʥʠʷʤʠ 

ʤʦʱʥʦʩʪʠ ʣʠʪʦʩʬʝʨʳ. ʉʘʤʳʝ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʳʷʚʣʝʥʳ ʚ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʝ 

ʠ ʚ ʟʦʥʝ ʢ ʶʛʦ-ʚʦʩʪʦʢʫ ʦʪ ɹʘʡʢʘʣʘ, ʚʢʣʶʯʘʷ ɸʣʪʘʡ ʠ ʉʘʷʥʳ. ʋʤʝʨʝʥʥʦ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ 

ʧʦʣʫʯʝʥʳ ʚ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ, ʊʠʙʝʪʩʢʦʤ ʧʣʘʪʦ ʠ ʀʥʜʠʡʩʢʦʡ ʧʣʠʪʝ. 
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ʕʬʬʝʢʪʠʚʥʘʷ ʤʦʱʥʦʩʪʴ ʫʧʨʫʛʦʡ ʣʠʪʦʩʬʝʨʳ ð ʚʘʞʥʳʡ ʨʝʦʣʦʛʠʯʝʩʢʠʡ ʧʘʨʘʤʝʪʨ, 

ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʦ ʤʥʦʛʠʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʤʦʜʝʣʷʭ. ʆʥ ʷʚʣʷʝʪʩʷ ʫʜʦʙʥʦʡ 

ʘʧʧʨʦʢʩʠʤʘʮʠʝʡ ʧʨʦʯʥʦʩʪʠ ʠ ʠʟʛʠʙʥʦʡ ʞʝʩʪʢʦʩʪʠ ʣʠʪʦʩʬʝʨʳ, ʧʦʵʪʦʤʫ ʝʛʦ ʠʟʤʝʥʝʥʠʷ 

ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʳ ʩ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʩʝʡʩʤʠʯʥʦʩʪʠ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ ʚʘʞʥʦʩʪʴ ʵʪʦʛʦ 

ʧʘʨʘʤʝʪʨʘ ʜʣʷ ʮʝʣʝʡ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ. ʕʬʬʝʢʪʠʚʥʘʷ ʤʦʱʥʦʩʪʴ ʫʧʨʫʛʦʡ 

ʣʠʪʦʩʬʝʨʳ (ʜʘʣʝʝ EET) ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʤʦʱʥʦʩʪʴ ʦʜʥʦʨʦʜʥʦʡ ʫʧʨʫʛʦʡ ʧʣʠʪʳ, ʢʦʪʦʨʘʷ 

ʙʫʜʝʪ ʜʝʬʦʨʤʠʨʦʚʘʪʴʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʚʥʝʰʥʝʡ ʥʘʛʨʫʟʢʠ ʪʘʢʠʤ ʞʝ ʦʙʨʘʟʦʤ, ʢʘʢ ʠ ʨʝʘʣʴʥʘʷ 

ʣʠʪʦʩʬʝʨʘ [Tesauro et al., 2013]. 

ɺ ʩʝʨʠʠ ʨʘʙʦʪ [Tesauro et al., 2012a,b, 2015] ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʥʦʚʘʷ ʨʝʦʣʦʛʠʯʝʩʢʘʷ 

ʤʦʜʝʣʴ ʣʠʪʦʩʬʝʨʳ ʜʣʷ ʚʩʝʡ ɿʝʤʣʠ ʠ ʦʧʨʝʜʝʣʝʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ EET. ɺ ʦʪʣʠʯʠʝ ʦʪ 

ʨʝʟʫʣʴʪʘʪʦʚ, ʧʝʨʝʜʘʥʥʳʭ ʚ 2014 ʛ., ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʥʦʚʝʡʰʠʝ ʤʦʜʝʣʠ ʩʪʨʦʝʥʠʷ ʟʝʤʥʦʡ ʢʦʨʳ 

ʠ ʚʝʨʭʥʝʡ ʤʘʥʪʠʠ, ʘ ʪʘʢʞʝ ʫʪʦʯʥʝʥʥʳʝ ʨʝʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ. ʂʨʦʤʝ ʪʦʛʦ, ʙʳʣʦ 

ʧʦʣʫʯʝʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ EET ʜʣʷ ʚʩʝʡ ɿʝʤʣʠ, ʚʢʣʶʯʘʷ ʦʢʝʘʥʠʯʝʩʢʠʝ ʨʘʡʦʥʳ. ɼʣʷ ʚʝʨʭʥʝʡ 

ʤʘʥʪʠʠ ʘʥʘʣʠʟʠʨʦʚʘʣʠʩʴ ʜʚʘ ʚʦʟʤʦʞʥʳʭ ʩʦʩʪʘʚʘ: ʧʨʠʤʠʪʠʚʥʘʷ (ʥʦʨʤʘʣʴʥʘʷ) ʠ 

ʜʝʧʣʝʪʠʨʦʚʘʥʥʘʷ ʤʘʥʪʠʷ [Tesauro et al, 2015]. ʅʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ ʦ ʧʣʦʪʥʦʩʪʠ ʢʦʨʳ ʠ 

ʚʝʨʭʥʝʡ ʤʘʥʪʠʠ, ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʩʦʩʪʘʚʘ ʨʘʩʩʯʠʪʳʚʘʣʘʩʴ ʬʫʥʢʮʠʷ YSE, ʠʥʪʝʛʨʠʨʦʚʘʥʠʝ 

ʢʦʪʦʨʦʡ ʧʦ ʚʝʨʪʠʢʘʣʠ ʜʘʚʘʣʦ ʠʥʪʝʛʨʘʣʴʥʫʶ ʧʨʦʯʥʦʩʪʴ ʣʠʪʦʩʬʝʨʳ (ʨʠʩ. 9.2). 

 

ʈʠʩʫʥʦʢ 9.2 ð ʀʥʪʝʛʨʘʣʴʥʘʷ ʧʨʦʯʥʦʩʪʴ ʣʠʪʦʩʬʝʨʳ (Pa·m) ʚ ʫʩʣʦʚʠʷʭ ʩʞʘʪʠʷ ʜʣʷ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʨʘʡʦʥʦʚ 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ ʦ ʞʝʩʪʢʦʩʪʠ ʩʣʦʝʚ ʣʠʪʦʩʬʝʨʳ, ʘ ʪʘʢʞʝ ʩ ʫʯʝʪʦʤ ʫʩʣʦʚʠʡ ʥʘ 
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ʛʨʘʥʠʮʘʭ ʵʪʠʭ ʩʣʦʝʚ ʙʳʣʘ ʨʘʩʩʯʠʪʘʥʘ ʵʬʬʝʢʪʠʚʥʘʷ ʤʦʱʥʦʩʪʴ ʫʧʨʫʛʦʡ ʣʠʪʦʩʬʝʨʳ (ʨʠʩ. 9.3). 

 

ʈʠʩʫʥʦʢ 9.3 ð ʕʬʬʝʢʪʠʚʥʘʷ ʤʦʱʥʦʩʪʴ ʫʧʨʫʛʦʡ ʣʠʪʦʩʬʝʨʳ EET 

9.2. ʉʨʝʜʩʪʚʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ ʜʘʥʥʳʤʠ 

ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʙʘʟʦʡ ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ 

ʜʘʥʥʳʭ ʨʘʟʚʠʚʘʝʤʦʡ ɻʀʉ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʥʦʚʘʷ ʚʝʨʩʠʷ ʪʝʤʘʪʠʯʝʩʢʦʛʦ ʛʝʦʧʦʨʪʘʣʘ 

çʀʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ɻʀʉ ñɼʘʥʥʳʝ ʥʘʫʢ ʦ ɿʝʤʣʝ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠòè. ɻʝʦʧʦʨʪʘʣ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʝʙ-ʨʝʩʫʨʩ (gis.gcras.ru), ʩʦʜʝʨʞʘʱʠʡ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ ʜʣʷ 

ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʨʘʙʦʪʳ ʩ ʮʠʬʨʦʚʳʤʠ ʢʘʨʪʘʤʠ, ʘ ʪʘʢʞʝ ʥʘʙʦʨ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʪʝʤʘʪʠʯʝʩʢʦʡ 

ʠʥʬʦʨʤʘʮʠʠ, ʚʢʣʶʯʘʷ ʢʘʪʘʣʦʛ ʤʝʪʘʜʘʥʥʳʭ ʚʢʣʶʯʝʥʥʳʭ ʚ ʙʘʟʫ ʩʣʦʝʚ. 

ʇʨʦʩʤʦʪʨ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʢʘʨʪʘʤʠ ʪʝʤʘʪʠʯʝʩʢʦʛʦ ʛʝʦʧʦʨʪʘʣʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʯʝʨʝʟ ʢʣʠʝʥʪʩʢʦʝ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʝ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʝ çGeoportal Server Map Viewerè, 

ʩʦʟʜʘʥʥʦʛʦ ʧʨʠ ʧʦʤʦʱʠ ʢʦʥʩʪʨʫʢʪʦʨʘ ʧʨʠʣʦʞʝʥʠʡ Web AppBuilder ʢʦʤʧʘʥʠʠ Esri. 

ʌʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʧʨʠʣʦʞʝʥʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʙʦʨ ʩʧʝʮʠʘʣʴʥʳʭ ʚʠʜʞʝʪʦʚ. ɺ ʨʘʙʦʪʝ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʚʠʜʞʝʪʳ: ʩʧʠʩʦʢ ʩʣʦʝʚ; ʣʝʛʝʥʜʘ; ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ ʢʘʨʪʳ; 

ʚʦʟʚʨʘʪ ʢ ʵʢʩʪʝʥʪʫ ʢʘʨʪʳ, ʫʩʪʘʥʦʚʣʝʥʥʦʤʫ ʧʦ ʫʤʦʣʯʘʥʠʶ; ʙʘʟʦʚʳʝ ʢʘʨʪʳ (ʧʦʟʚʦʣʷʶʪ 

ʠʟʤʝʥʠʪʴ ʧʦʜʣʦʞʢʫ ʢʘʨʪʳ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʨʘʙʦʪʳ ʩ ʩʠʩʪʝʤʦʡ); ʠʟʤʝʨʝʥʠʝ (ʧʦʟʚʦʣʷʝʪ 

ʧʦʣʴʟʦʚʘʪʝʣʶ ʠʟʤʝʨʠʪʴ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʪʦʯʢʘʤʠ, ʧʣʦʱʘʜʴ ʫʯʘʩʪʢʘ ʠʣʠ ʢʦʦʨʜʠʥʘʪʳ 

ʪʦʯʢʠ ʥʘ ʢʘʨʪʝ); ʧʝʯʘʪʴ (ʧʦʜʛʦʪʦʚʢʘ ʛʦʪʦʚʦʛʦ ʢ ʧʝʯʘʪʠ ʜʦʢʫʤʝʥʪʘ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʜʥʦʡ 

ʠʟ ʟʘʜʘʥʥʳʭ ʢʦʤʧʦʥʦʚʦʢ ʢʘʨʪʳ). ʇʨʦʩʤʦʪʨ ʘʪʨʠʙʫʪʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚʝʢʪʦʨʥʳʭ ʜʘʥʥʳʭ 

(ʪʦʯʝʯʥʳʭ, ʣʠʥʝʡʥʳʭ ʠ ʧʦʣʠʛʦʥʘʣʴʥʳʭ) ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʯʝʨʝʟ ʪʘʙʣʠʮʫ ʘʪʨʠʙʫʪʦʚ 
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ʩʣʦʷ ʠʣʠ ʧʨʠ ʥʘʞʘʪʠʠ ʥʘ ʦʙʲʝʢʪ ʥʘ ʢʘʨʪʝ. ʅʘ ʨʠʩʫʥʢʝ 9.4 ʧʨʠʚʝʜʝʥ ʚʥʝʰʥʠʡ ʚʠʜ ʛʣʘʚʥʦʡ 

ʩʪʨʘʥʠʮʳ ʛʝʦʧʦʨʪʘʣʘ ʩ ʢʣʠʝʥʪʩʢʠʤ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʤ ʧʨʠʣʦʞʝʥʠʝʤ. 

 

ʈʠʩʫʥʦʢ 9.4 ð ʆʙʥʦʚʣʝʥʥʘʷ ʚʝʨʩʠʷ ʪʝʤʘʪʠʯʝʩʢʦʛʦ ʛʝʦʧʦʨʪʘʣʘ gis.gcras.ru. 

9.3 ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ ʙʳʣ ʨʝʘʣʠʟʦʚʘʥ ʦʙʥʦʚʣʝʥʥʳʡ ʪʝʤʘʪʠʯʝʩʢʠʡ ʛʝʦʧʦʨʪʘʣ ɻʎ ʈɸʅ 

(gis.gcras.ru). ɽʛʦ ʦʩʥʦʚʦʡ ʷʚʣʷʝʪʩʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʝ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʝ ʧʨʠʣʦʞʝʥʠʝ, 

ʚʢʣʶʯʘʶʱʝʝ ʚ ʩʝʙʷ ʢʘʢ ʩʪʘʥʜʘʨʪʥʳʝ ʩʨʝʜʩʪʚʘ ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʤʠ 

ʜʘʥʥʳʤʠ, ʪʘʢ ʠ ʠʥʩʪʨʫʤʝʥʪʳ, ʩʦʟʜʘʥʥʳʝ ʥʘ ʦʩʥʦʚʝ ʘʣʛʦʨʠʪʤʦʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ. 

ɿʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʝʥʘ ʙʘʟʘ ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦ ʩʪʨʫʢʪʫʨʝ ʣʠʪʦʩʬʝʨʳ. ɺʩʝ 

ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ ʦʬʦʨʤʣʝʥʳ ʚ ʬʦʨʤʘʪʝ ʦʪʜʝʣʴʥʳʭ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʩʣʦʝʚ ʠ 

ʚʢʣʶʯʝʥʳ ʚ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʡ ʩʝʨʚʠʩ çɻʝʦʬʠʟʠʢʘè, ʜʦʩʪʫʧ ʢ ʢʦʪʦʨʦʤʫ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʩʨʝʜʩʪʚʘʤʠ ʩʦʟʜʘʥʥʦʛʦ ʛʝʦʧʦʨʪʘʣʘ. 
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10. ʀʟʫʯʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʟʦʥʝ ʢʦʥʪʘʢʪʘ 

ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʠ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʧʣʠʪʳ ʥʘ ʦʩʥʦʚʝ 

ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʩʧʫʪʥʠʢʦʚʳʤʠ ʩʠʩʪʝʤʘʤʠ 

GSP/ɻʃʆʅɸʉʉ 

ʅʦʤʝʨ ʛʦʩʨʝʛʠʩʪʨʘʮʠʠ: ɸɸɸɸ-ɸ19-119093090070-5 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʜ.ʪ.ʥ. ɺ. ʅ. ʊʘʪʘʨʠʥʦʚ 

ʆʪʚʝʪʩʪʚʝʥʥʳʝ ʠʩʧʦʣʥʠʪʝʣʠ: ʜ.ʪ.ʥ. ɺ. ʅ. ʄʦʨʦʟʦʚ, ʜ.ʪ.ʥ. ɺ. ʀ. ʂʘʬʪʘʥ, ʜ.ʬ.-ʤ.ʥ. 

ʀ. ʖ. ʂʦʣʝʩʥʠʢʦʚ, ʥ.ʩ. ɸ. ʀ. ʄʘʥʝʚʠʯ 

ʇʨʦʝʢʪ ʥʘʧʨʘʚʣʝʥ ʥʘ ʨʝʰʝʥʠʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʟʘʜʘʯʠ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ 

ʠʟʫʯʝʥʠʷ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʟʝʤʥʦʡ ʢʦʨʳ ʚ ʟʦʥʝ ʢʦʥʪʘʢʪʘ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʠ ɿʘʧʘʜʥʦ-

ʉʠʙʠʨʩʢʦʡ ʧʣʠʪʳ ʥʘ ʦʩʥʦʚʝ ʩʙʦʨʘ ʠ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠ 

ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʢʠʥʝʤʘʪʠʢʦʡ ʩʦʚʨʝʤʝʥʥʳʭ ʜʚʠʞʝʥʠʡ ʟʝʤʥʦʡ ʢʦʨʳ (ʉɼɿʂ) ʠ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ.  

ɺ 2019 ʛʦʜʫ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʨʝʰʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʟʘʜʘʯ:  

1 ʉʠʩʪʝʤʥʦʝ ʦʙʦʙʱʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠ ʛʝʦʜʝʟʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʟʦʥʝ ʢʦʥʪʘʢʪʘ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʠ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ 

ʧʣʠʪʳ (ʉʝʚʝʨʥʘʷ ʯʘʩʪʴ ʅʠʞʥʝ-ʂʘʥʩʢʦʛʦ ʤʘʩʩʠʚʘ); 

2 ʈʘʟʨʘʙʦʪʢʘ ʘʣʛʦʨʠʪʤʦʚ ʘʥʘʣʠʟʘ ʜʝʬʦʨʤʘʮʠʡ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ  ʚ ʩʚʷʟʠ ʩ 

ʩʝʡʩʤʠʯʝʩʢʦʡ  ʘʢʪʠʚʥʦʩʪʴʶ ʥʘ ʦʩʥʦʚʝ ʥʘʙʣʶʜʝʥʠʡ ʩʧʫʪʥʠʢʦʚʳʤʠ ʩʠʩʪʝʤʘʤʠ 

GPS/ɻʃʆʅɸʉʉ; 

3 ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʝʪʠ ʛʝʦʜʝʟʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʅʠʞʥʝ-ʂʘʥʩʢʦʛʦ ʤʘʩʩʠʚʘ 

ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʦʣʝʡ ʜʝʬʦʨʤʘʮʠʡ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦ ʜʘʥʥʦʤʫ ʨʘʡʦʥʫ ʥʘʢʦʧʣʝʥʘ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʘʷ ʙʘʟʘ ʜʘʥʥʳʭ, 

ʩʦʜʝʨʞʘʱʘʷ ʠʥʬʦʨʤʘʮʠʶ ʦ ʛʝʦʣʦʛʠʠ, ʪʝʢʪʦʥʠʢʝ, ʛʝʦʜʠʥʘʤʠʢʝ, ʨʝʟʫʣʴʪʘʪʘʭ ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ 

ʠʟʫʯʝʥʠʷ  ʨʘʡʦʥʘ, ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠ ʪ.ʜ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʙʳʣʠ ʧʦʣʫʯʝʥʳ 

ʥʦʚʳʝ ʜʘʥʥʳʝ ʦ ʉɼɿʂ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʅʠʞʥʝ-ʂʘʥʩʢʦʛʦ ʤʘʩʩʠʚʘ ʥʘ ʦʩʥʦʚʝ ɻʅʉʉ-ʤʝʪʦʜʦʚ 

ʠ ʚʳʩʦʢʦʪʦʯʥʦʛʦ ʧʦʚʪʦʨʥʦʛʦ ʥʠʚʝʣʠʨʦʚʘʥʠʷ, ʠʤʝʝʪʩʷ ʪʘʢʞʝ ʙʦʣʴʰʦʡ ʤʘʩʩʠʚ 

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʬʘʢʪʠʯʝʩʢʠ ʥʠ ʨʘʟʫ ʥʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʨʘʥʝʝ. ɺ ʵʪʦʡ ʩʚʷʟʠ 

ʟʘʜʘʯʘ ʩʙʦʨʘ ʠ ʩʠʩʪʝʤʥʦʛʦ ʦʙʦʙʱʝʥʠʷ ʦʛʨʦʤʥʦʛʦ ʦʙʲʝʤʘ ʜʘʥʥʳʭ ʚʳʭʦʜʠʪ ʥʘ ʧʝʨʚʦʝ ʤʝʩʪʦ 

ʚ ʧʨʦʙʣʝʤʝ ʧʨʦʛʥʦʟʘ ʢʠʥʝʤʘʪʠʢʠ ʚ ʟʦʥʝ ʢʦʥʪʘʢʪʘ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʠ ɿʘʧʘʜʥʦ-

ʉʠʙʠʨʩʢʦʡ ʧʣʠʪʳ. ʉʠʩʪʝʤʥʦʝ ʦʙʦʙʱʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʧʦʣʘʛʘʣʘ   

ʨʝʰʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʟʘʜʘʯ: 

1. ɺʳʷʚʣʝʥʠʝ ʙʣʦʯʥʦʡ ʩʪʨʫʢʪʫʨʳ ʚ ʩʪʨʦʝʥʠʠ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʟʝʤʥʦʡ ʢʦʨʳ ʚ ʝʝ 
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ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʧʦʜʯʠʥʝʥʥʦʩʪʠ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʤʦʨʬʦʩʪʨʫʢʪʫʨʥʦʛʦ, ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʦʛʦ, 

ʩʪʨʫʢʪʫʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ, ʛʦʨʥʦ-ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʛʝʦʬʠʟʠʢʠ ʠ ʜʨʫʛʠʭ ʤʝʪʦʜʦʚ; 

2. ʆʮʝʥʢʘ ʢʠʥʝʤʘʪʠʢʠ ʠ ʜʠʥʘʤʠʢʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʳʷʚʣʝʥʥʳʭ ʩʪʨʫʢʪʫʨʥʦ-

ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʙʣʦʢʦʚ; 

3.  ʆʧʨʝʜʝʣʝʥʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʜʝʡʩʪʚʠʷ ʠ ʚʝʣʠʯʠʥ ʛʣʘʚʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʚʥʫʪʨʠ ʠ ʥʘ 

ʛʨʘʥʠʮʘʭ ʉʊɹ, ʚʳʜʝʣʝʥʠʝ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʥʘʧʨʷʞʝʥʥʳʭ ʟʦʥ. 

ʈʝʟʫʣʴʪʘʪʳ ʩʠʩʪʝʤʥʦʛʦ ʦʙʦʙʱʝʥʠʷ ʜʘʥʥʳʭ ʠʟ ʦʪʢʨʳʪʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʘ ʪʘʢʞʝ 

ʘʨʭʠʚʥʳʭ  ʠ ʬʦʥʜʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ   

(ʉʝʚʝʨʥʘʷ ʯʘʩʪʴ ʅʠʞʥʝ-ʂʘʥʩʢʦʛʦ ʤʘʩʩʠʚʘ), ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʳ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 4-ʭ 

ʨʘʟʜʝʣʘʭ: 

1. ɻʝʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ; 

2. ʈʝʟʫʣʴʪʘʪʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʣʝʡ ʥʘʧʨʷʞʝʥʠʡ; 

3. ʈʝʟʫʣʴʪʘʪʳ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ; 

4. ʈʝʟʫʣʴʪʘʪʳ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ. 

ɺ 2019 ʛ. ʧʨʦʚʦʜʠʣʠʩʴ ʪʘʢʞʝ ʨʘʙʦʪʳ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʘʣʛʦʨʠʪʤʘ ʘʥʘʣʠʟʘ ʜʝʬʦʨʤʘʮʠʡ 

ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦ ʜʘʥʥʳʤ ʥʘʙʣʶʜʝʥʠʡ ʩʧʫʪʥʠʢʦʚʳʤʠ ʩʠʩʪʝʤʘʤʠ GPS/ɻʃʆʅɸʉʉ ʥʘ 

ʦʩʥʦʚʝ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʦʜʥʦʤʝʨʥʳʤʠ ʠʟʦʧʘʨʘʤʝʪʨʠʯʝʩʢʠʤʠ ʢʦʥʝʯʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʧʦʚʪʦʨʥʳʭ ɻʅʉʉ-ʠʟʤʝʨʝʥʠʡ ʙʘʟʠʩʥʳʭ ʣʠʥʠʡ ʚ ʧʨʝʜʝʣʘʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ 

ʧʦʣʠʛʦʥʘ, ʘ ʠʤʝʥʥʦ ʧʨʠʨʘʱʝʥʠʝ ʜʘʥʥʳʭ ʙʘʟʠʩʥʳʭ ʣʠʥʠʡ Ўὒ , ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʮʝʥʢʠ ʜʝʬʦʨʤʘʮʠʠ ʧʣʦʱʘʜʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʦʣʠʛʦʥʘ, 

ʦʢʦʥʪʫʨʝʥʥʦʛʦ ʛʨʘʥʠʯʥʳʤʠ ʨʝʧʝʨʘʤʠ, ʚʥʫʪʨʠ ʢʦʪʦʨʳʭ ʨʝʘʣʠʟʫʶʪʩʷ ʩʦʚʨʝʤʝʥʥʳʝ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ.  

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʙʨʘʙʦʪʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ, ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʢʘʢ-ʪʦ çʚʳʧʨʷʤʠʪʴè ʵʪʦʪ ʢʦʥʪʫʨ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʷʚʠʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ 

ʦʮʝʥʠʚʘʪʴ ʚʝʣʠʯʠʥʳ ʜʝʬʦʨʤʘʮʠʡ ʯʝʨʝʟ ʚʳʯʠʩʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʧʨʦʠʟʚʦʜʥʳʭ ʦʪ 

ʧʝʨʝʤʝʱʝʥʠʡ ʚ ʫʟʣʘʭ ʩʧʨʷʤʣʝʥʥʦʛʦ ʢʦʥʪʫʨʘ.  

ʉ ʵʪʦʡ ʮʝʣʴʶʧʨʠʚʣʝʢʘʝʪʩʷ ʤʝʪʦʜʠʢʘ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʩ ʧʦʤʦʱʴʶ ʦʜʥʦʤʝʨʥʳʭ 

ʠʟʦʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʅʘʭʦʞʜʝʥʠʝ ʧʨʦʠʟʚʦʜʥʳʭ ʦʪ ʧʝʨʝʤʝʱʝʥʠʡ ʚ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʥʝʯʥʦ-ʨʘʟʥʦʩʪʥʳʭ ʬʦʨʤʫʣ 

ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ ʘʧʧʨʦʢʩʠʤʘʮʠʠ. ʇʨʦʠʟʚʦʜʥʳʝ ʦʪ ʧʝʨʝʤʝʱʝʥʠʡ ʚ ʫʟʣʘʭ ʢʦʥʪʫʨʘ 

ʚʳʯʠʩʣʷʶʪʩʷ ʯʝʨʝʟ çʨʘʟʥʦʩʪʥʳʝè ʧʨʦʠʟʚʦʜʥʳʝ ʥʘ ʚʳʯʠʩʣʠʪʝʣʴʥʦʤ ʧʦʨʦʞʜʘʶʱʝʤ 

ʢʦʥʝʯʥʦʤ ʵʣʝʤʝʥʪʝ ʩ ʧʦʤʦʱʴʶ ʬʦʨʤʫʣʳ ʥʘʭʦʞʜʝʥʠʷ ʧʨʦʠʟʚʦʜʥʦʡ ʦʪ ʬʫʥʢʮʠʠ, ʟʘʜʘʥʥʦʡ 

ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʤ ʦʙʨʘʟʦʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʘʶʪʩʷ ʠʩʢʦʤʳʝ ʚʝʣʠʯʠʥʳ ʜʝʬʦʨʤʘʮʠʡ ʚ 
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ʫʟʣʘʭ ʢʦʥʪʫʨʘ, ʧʦʟʚʦʣʷʷ ʦʮʝʥʠʚʘʪʴ ʭʘʨʘʢʪʝʨ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʫʟʣʦʚ ʧʦ 

ʜʘʥʥʳʤ ʠʟʤʝʨʝʥʠʡ.  

ʈʘʩʩʤʦʪʨʠʤ ʚ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʤ (ʚʳʯʠʩʣʠʪʝʣʴʥʦʤ) ʧʨʦʩʪʨʘʥʩʪʚʝ ʚʜʦʣʴ ʦʩʠ x

ʦʪʨʝʟʦʢ [0,1] c n+2 ʨʘʚʥʦʦʪʩʪʦʷʱʠʤʠ ʫʟʣʘʤʠ, ʢʦʪʦʨʳʡ ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ ʧʦʨʦʞʜʘʶʱʠʤ 

ʢʦʥʝʯʥʳʤ ʵʣʝʤʝʥʪʦʤ: 

 

ʈʠʩʫʥʦʢ 10.1 ï ʇʦʨʦʞʜʘʶʱʠʡ ʢʦʥʝʯʥʳʡ ʵʣʝʤʝʥʪ 

ɺʚʝʜʝʤ ʬʫʥʢʮʠʠ ʬʦʨʤʳ 
1

0
{ ( ; )}

n

i i i
f x x

+

=
 ʜʣʷ ʧʦʨʦʞʜʘʶʱʝʛʦ ʢʦʥʝʯʥʦʛʦ ʵʣʝʤʝʥʪʘ, 

ʦʙʣʘʜʘʶʱʠʝ ʩʣʝʜʫʶʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ d- ʂʨʦʥʝʢʝʨʘ: 

1,
( ; ) , ( , 0, 1)

0,i j i

i j
f x x i j n

i j

ë =
= = +ì

¸í

 

ʆʪʦʙʨʘʟʠʤ ʧʦʨʦʞʜʘʶʱʠʡ ʢʦʥʝʯʥʳʡ ʵʣʝʤʝʥʪ ʥʘ ʢʨʠʚʦʣʠʥʝʡʥʳʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ 

ʢʦʥʝʯʥʳʡ ʵʣʝʤʝʥʪ ʚ ʬʠʟʠʯʝʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ XYZʩ ʧʦʤʦʱʴʶ ʬʦʨʤʫʣʳ:  

1

0

( )

( ) ( ; )

( )

i
n

i ii
i

i

X x X

Y x f x x Y

Z x Z

+

=

ë ûë û
î î î î

ä=ì ü ì ü
î î î î
í ý í ý

 

ʕʪʘ ʬʦʨʤʫʣʘ, ʚʩʣʝʜʩʪʚʠʝ ʩʚʦʡʩʪʚ ʬʫʥʢʮʠʡ ʬʦʨʤʳ, ʦʩʫʱʝʩʪʚʣʷʝʪ ʪʦʯʥʦʝ 

ʦʪʦʙʨʘʞʝʥʠʝ ʫʟʣʦʚ 
i

x ʠʟ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ (ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ) ʧʨʦʩʪʨʘʥʩʪʚʘ ʚ ʫʟʣʳ 

{ , , }
i i i

X Y Z ʬʠʟʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʇʨʠ ʵʪʦʤ ʧʦʨʦʞʜʘʶʱʠʡ ʢʦʥʝʯʥʳʡ ʵʣʝʤʝʥʪ 

(ʝʜʠʥʠʯʥʳʡ ʦʪʨʝʟʦʢ) ʧʨʠʙʣʠʞʝʥʥʦ ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʢʨʠʚʦʣʠʥʝʡʥʳʡ ʢʦʥʝʯʥʳʡ ʵʣʝʤʝʥʪ, 

ʦʛʨʘʥʠʯʝʥʥʳʡ ʫʟʣʘʤʠ i=0 ʠ i=n+1. 

ɽʩʣʠ ʦʙʦʟʥʘʯʠʪʴ ʧʝʨʝʤʝʱʝʥʠʷ ʫʟʣʦʚ (Xi,Yi,Zi) ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʦʩʝʡ X,Y,Z 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʯʝʨʝʟ {Ui,Vi,Wi}, ʪʦ ʩʦʛʣʘʩʥʦ ʠʟʦʧʘʨʘʤʝʪʨʠʯʝʩʢʦʤʫ ʧʦʜʭʦʜʫ, ʙʫʜʝʤ ʠʤʝʪʴ 

ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʧʝʨʝʤʝʱʝʥʠʡ U(x), V(x), W(x) ʚ ʣʶʙʦʡ ʪʦʯʢʝ ʢʦʥʝʯʥʦʛʦ ʵʣʝʤʝʥʪʘ:  
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0
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ʈʠʩʫʥʦʢ 10.2 ï ʂʨʠʚʦʣʝʥʝʡʥʳʡ ʢʦʥʝʯʥʳʡ ʵʣʝʤʝʥʪ 

 

ɼʣʷ ʥʝʢʦʪʦʨʦʡ ʬʠʟʠʯʝʩʢʦʡ (ʠʣʠ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ) ʧʝʨʝʤʝʥʥʦʡ ï ʬʫʥʢʮʠʠ jʙʫʜʝʤ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʪʝʨʧʦʣʷʮʠʦʥʥʳʡ ʤʥʦʛʦʯʣʝʥ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʬʫʥʢʮʠʷʭ ʬʦʨʤʳ       

0
{ ( ; )}

N

i i i
f x x

=
, ʩ ʨʘʚʥʦʦʪʩʪʦʷʱʠʤʠ ʫʟʣʘʤʠ: 

0

( ) ( ; ) ( )
N

h

i i i
i

x f x x xj j
=

ä=  

ɿʜʝʩʴ 

1
1; ; , 0,

i
N n h const x i h i N

N
= + = = = =

 

ɼʣʷ ʬʫʥʢʮʠʡ ʬʦʨʤʳ, ʢʨʦʤʝ ʦʪʤʝʯʝʥʥʳʭ ʩʚʦʡʩʪʚ d- ʂʨʦʥʝʢʝʨʘ, ʚʳʧʦʣʥʷʝʪʩʷ 

ʪʦʞʜʝʩʪʚʦ ʨʘʟʙʠʝʥʠʷ ʝʜʠʥʠʮʳ: 

1

( ; ) 1
N

i i
i

f x x
=

¹ä
 

ɺʚʝʜʝʤ ʥʘ ʤʥʦʞʝʩʪʚʝ ʫʟʣʦʚ 
0

{ } N

i i
x ih

=
= ʧʦʨʦʞʜʘʶʱʝʛʦ ʢʦʥʝʯʥʦʛʦ ʵʣʝʤʝʥʪʘ ʙʘʟʠʩ 

ʠʟ ʢʫʩʦʯʥʦ-ʣʠʥʝʡʥʳʭ ʬʫʥʢʮʠʡ ʬʦʨʤʳ  
0

{ ( ; )} N

i i i
f x x

=

. 

ɼʣʷ ʣʝʚʦʛʦ ʛʨʘʥʠʯʥʦʛʦ ʫʟʣʘ ʬʫʥʢʮʠʷ ʬʦʨʤʳ ʠʤʝʝʪ ʚʠʜ: 
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ɻʨʘʬʠʯʝʩʢʠ ʵʪʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 10.3: 

 

ʈʠʩʫʥʦʢ 10.3 ï ɻʨʘʬʠʢ ʬʫʥʢʮʠʠ ʬʦʨʤʳ ʜʣʷ ʣʝʚʦʛʦ ʛʨʘʥʠʯʥʦʛʦ ʫʟʣʘ 

 

ʌʫʥʢʮʠʷ ʬʦʨʤʳ ʜʣʷ ʧʨʘʚʦʛʦ ʛʨʘʥʠʯʥʦʛʦ ʫʟʣʘ  ʠ ʝʝ ʛʨʘʬʠʢ ʠʤʝʶʪ ʚʠʜ (ʨʠʩ. 10.4): 
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ʈʠʩʫʥʦʢ 10.4 ï ɻʨʘʬʠʢ ʬʫʥʢʮʠʠ ʬʦʨʤʳ ʜʣʷ ʧʨʘʚʦʛʦ ʛʨʘʥʠʯʥʦʛʦ ʫʟʣʘ 

 

ɼʣʷ ʚʥʫʪʨʝʥʥʠʭ ʫʟʣʦʚ ʬʫʥʢʮʠʠ ʬʦʨʤʳ ʟʘʧʠʰʫʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ:  

1

1

1

1

1

1

1

0, 0

,

( ; ) |

,

0, 1

i

i

i i
n

i i i

i

i i

i

x x

x x
x x x

h
f x x

x x
x x x

h

x x

-

-

-

=

+

+

+

ë ¢ ¢
î
-î ¢ ¢

î
=ì

-î ¢ ¢
î
î ¢ ¢í

 

ʀʭ ʛʨʘʬʠʢʠ ʧʦʭʦʞʠ ʥʘ çʢʨʳʰʢʠè, ʦʪʩʶʜʘ ʠ ʥʘʟʚʘʥʠʝ ʵʪʦʛʦ ʩʝʤʝʡʩʪʚʘ ʬʫʥʢʮʠʡ 

ʬʦʨʤʳ (ʨʠʩ. 10.5): 
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ʈʠʩʫʥʦʢ 10.5 ï ɻʨʘʬʠʢ ʬʫʥʢʮʠʠ ʬʦʨʤʳ ʜʣʷ i-ʛʦ ʚʥʫʪʨʝʥʥʝʛʦ ʫʟʣʘ 

 

ʇʨʦʥʫʤʝʨʫʝʤ ʫʟʣʳ ʢʦʥʪʫʨʘ ʦʪ 0 ʜʦ N   (i  =  0,1,2,é, N) (ʨʠʩ. 10.6): 

 

 

ʈʠʩʫʥʦʢ 10.6 ï ɹʘʟʦʚʳʡ ʢʦʥʪʫʨ ʧʫʥʢʪʦʚ ʥʘʙʣʶʜʝʥʠʡ 

 

ʆʙʦʟʥʘʯʠʤ ʯʝʨʝʟ  L i (i = 1,2,é,N) ʜʣʠʥʳ ʟʚʝʥʴʝʚ, ʩʦʝʜʠʥʷʶʱʠʭ ʫʟʣʳ ʢʦʥʪʫʨʘ.  

ʈʘʟʣʦʞʠʤ ʫʜʣʠʥʝʥʠʷ ʟʚʝʥʴʝʚ 
i
D(i = 0,1,2,é,N), ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ ʟʘʤʝʨʝʥʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʫʟʣʘʤʠ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʦʪʨʝʟʢʦʚ ʧʨʷʤʳʭ, ʥʘ ʧʨʦʝʢʮʠʠ ʚʜʦʣʴ 

ʦʩʝʡ ʬʠʟʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ (ʨʠʩ. 10.7): 

 

ʈʠʩʫʥʦʢ 10.7 ï ʇʝʨʝʤʝʱʝʥʠʷ ʚ i-ʦʤ ʫʟʣʝ 

 




































































































































































































