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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 2020 ʛ. ʙʳʣʘ ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʥʘ ʚʳʧʦʣʥʝʥʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ˉ 075-

01077-20-01, ʫʪʚʝʨʞʜʝʥʥʦʛʦ 17 ʬʝʚʨʘʣʷ 2020 ʛ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ ʧʨʠʦʨʠʪʝʪʥʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ, 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʪʝʭʥʠʢʠ ʚ ʈʌ ç6. ʈʘʮʠʦʥʘʣʴʥʦʝ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝè ʚ ʨʘʤʢʘʭ ʇʨʦʛʨʘʤʤʳ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʘʢʘʜʝʤʠʡ ʥʘʫʢ ʥʘ 

2013ï2020 ʛʛ.: 

ʈʘʟʜʝʣ IX. çʅʘʫʢʠ ʦ ɿʝʤʣʝè: 

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 

ʠʩʩʣʝʜʦʚʘʥʠʷ 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 

ʈʅ ʅʀʆʂʊʈ ˉ   ɸɸɸɸ-ɸ19-119032090070-4 

ʉʪʨʫʢʪʫʨʥʦʝ ʧʦʜʨʘʟʜʝʣʝʥʠʝ: ʃʘʙʦʨʘʪʦʨʠʷ ʛʝʦʠʥʬʦʨʤʘʪʠʢʠ ʠ ʛʝʦʤʘʛ-

ʥʠʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʈʫʢʦʚʦʜʠʪʝʣʴ:   ʯʣ.-ʢʦʨʨ. ʈɸʅ ʉʦʣʦʚʴʸʚ ɸ. ɸ. 
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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 ʛʝʦʤʘʛ-

ʥʠʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ; ʃʘʙʦʨʘʪʦʨʠʷ 

ʛʝʦʜʠʥʘʤʠʢʠ 

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

1.2 ʇʨʦʝʢʪʳ ʥʘʫʯʥʳʭ ʬʦʥʜʦʚ 

ɺ 2020 ʛ. ʚ ɻʎ ʈɸʅ ʚʳʧʦʣʥʷʣʠʩʴ ʨʘʙʦʪʳ ʧʦ 2 ʛʨʘʥʪʘʤ ʈʌʌʀ ʠ 5 ʛʨʘʥʪʘʤ ʈʅʌ: 

1 ɻʨʘʥʪ ʈʌʌʀ ˉ 19-55-80021 ɹʈʀʂʉ_ʪ: «ʀʩʩʣʝʜʦʚʘʥʠʝ ʠ ʩʦʚʤʝʩʪʥʘʷ ʚʘʣʠʜʘʮʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ ʠʟ ʨʘʟʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʜʣʷ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ ʚ ʩʪʨʘʥʘʭ ɹʈʀʂʉ» 

ʈʅ ʅʀʆʂʊʈ ˉ ɸɸɸɸ-ɸ20-120061690061-2 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʘʢʘʜʝʤʠʢ ɹʦʥʜʫʨ ɺ. ɻ. 

2 ɻʨʘʥʪ ʈʌʌʀ ˉ 20-35-70054: «ʉʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ ʢ ʢʦʤʧʣʝʢʩʠʨʦʚʘʥʠʶ 

ʘʣʛʦʨʠʪʤʦʚ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʜʣʷ ʦʮʝʥʢʠ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ» 

ʈʅ ʅʀʆʂʊʈ ˉ ɸɸɸɸ-ɸ20-120012090122-8 

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

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 ʨʝʟʫʣʴʪʘʪʳ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ɺʳʜʝʣʝʥʠʝ ʚʠʭʨʝʚʳʭ ʪʦʢʦʚʳʭ ʩʪʨʫʢʪʫʨ ʚ ʧʦʣʷʨʥʦʡ ʠʦʥʦʩʬʝʨʝ ʠ ʦʮʝʥʢʘ ʠʭ 

ʧʘʨʘʤʝʪʨʦʚ ʧʦ ʥʘʟʝʤʥʳʤ ʤʘʛʥʠʪʥʳʤ ʜʘʥʥʳʤ 

ʏʠʥʢʠʥ ɺ. ɽ., ʯʣ.-ʢʦʨʨ. ʈɸʅ ʉʦʣʦʚʴʸʚ ɸ. ɸ., ʜ.ʬ.-ʤ.ʥ. ʇʠʣʠʧʝʥʢʦ ɺ. 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) 

ɹʳʣʘ ʧʨʝʜʣʦʞʝʥʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʦʙʥʘʨʫʞʝʥʠʷ ʚʠʭʨʝʚʳʭ ʪʦʢʦʚʳʭ 

ʩʪʨʫʢʪʫʨ ʚ ʧʦʣʷʨʥʦʡ ʠʦʥʦʩʬʝʨʝ ʧʦ ʜʘʥʥʳʤ ʚʳʩʦʢʦʰʠʨʦʪʥʦʡ ʩʝʪʠ ʛʝʦʤʘʛʥʠʪʥʳʭ ʩʪʘʥʮʠʡ. 

ʈʝʢʦʥʩʪʨʫʠʨʫʝʤʦʝ ʧʨʠ ʵʪʦʤ ʤʘʛʥʠʪʥʦʝ ʚʝʢʪʦʨʥʦʝ ʧʦʣʝ ʷʚʣʷʝʪʩʷ ʧʦʪʝʥʮʠʘʣʴʥʳʤ, ʘ 

ʚʝʢʪʦʨʥʦʝ ʧʦʣʝ ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ ʠʦʥʦʩʬʝʨʥʦʛʦ ʪʦʢʘ ï ʙʝʟʜʠʚʝʨʛʝʥʪʥʳʤ. ʈʘʟʨʘʙʦʪʘʥʥʳʡ 

ʧʦʜʭʦʜ ʥʝ ʪʦʣʴʢʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʥʘʭʦʜʠʪʴ ʥʝʩʢʦʣʴʢʦ ʚʠʭʨʝʚʳʭ 

ʩʪʨʫʢʪʫʨ, ʥʦ ʠ ʯʠʩʣʝʥʥʦ ʦʧʨʝʜʝʣʷʪʴ ʪʝʢʫʱʠʝ ʟʥʘʯʝʥʠʷ ʠʭ ʜʠʥʘʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ: 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʩʪʨʫʢʪʫʨʫ ʧʨʦʜʦʣʴʥʳʭ ʪʦʢʦʚ (ʧʦʣʦʞʝʥʠʝ ʮʝʥʪʨʘ ʠ ʨʘʟʤʝʨ ʚʠʭʨʝʚʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ), ʪʨʘʝʢʪʦʨʠʶ ʠ ʛʨʫʧʧʦʚʫʶ ʩʢʦʨʦʩʪʴ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʠʭʨʷ 

ʚʜʦʣʴ ʠʦʥʦʩʬʝʨʳ, ʘ ʪʘʢʞʝ ʥʘʧʨʘʚʣʝʥʠʝ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʨʦʜʦʣʴʥʦʛʦ ʪʦʢʘ ʠ ʮʠʨʢʫʣʷʮʠʶ 

ʪʦʢʘ ʧʦ ʨʘʜʠʫʩʫ ʚʠʭʨʷ. ʇʨʝʜʣʦʞʝʥʥʳʝ ʘʣʛʦʨʠʪʤʳ ʤʦʛʫʪ ʙʳʪʴ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʚ ʦʙʣʘʩʪʠ ʩʦʣʥʝʯʥʦ-ʟʝʤʥʦʡ ʬʠʟʠʢʠ ʠ ʛʝʦʬʠʟʠʢʠ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ 

ʚʳʜʝʣʝʥʠʷ ʣʦʢʘʣʴʥʳʭ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʚʦʟʤʫʱʝʥʠʡ ʛʝʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʙʳʪʴ ʦʪʚʝʪʩʪʚʝʥʥʳ ʟʘ ʚʩʧʣʝʩʢʠ ʛʝʦʠʥʜʫʮʠʨʦʚʘʥʥʳʭ ʪʦʢʦʚ ʚ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ 

(ʨʠʩ. 1.1). 
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ʈʠʩʫʥʦʢ 1.1 ï ʇʨʠʤʝʨ ʚʳʜʝʣʝʥʠʷ ʜʥʝʚʥʳʭ ʢʦʥʚʝʢʪʠʚʥʳʭ ʚʠʭʨʝʚʳʭ ʩʪʨʫʢʪʫʨ 31 

ʷʥʚʘʨʷ 1997 ʛ. 14:53 UT: ʦʪʦʙʨʘʞʝʥʠʝ ʧʣʦʩʢʦʛʦ ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʥʦʛʦ ʚʝʢʪʦʨʥʦʛʦ 

ʧʦʣʷ ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ ʠʦʥʦʩʬʝʨʥʦʛʦ ʪʦʢʘ J ʠ ʚʝʣʠʯʠʥʳ ʧʣʦʪʥʦʩʪʠ ʧʨʦʜʦʣʴʥʦʛʦ ʪʦʢʘ 

Jz (ʦʪʤʝʯʝʥʘ ʮʚʝʪʦʤ). ʅʘʧʨʘʚʣʝʥʠʶ ʚʠʭʨʷ ʧʦ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʚʪʝʢʘʶʱʠʡ ʪʦʢ jz< 0, ʥʘʧʨʘʚʣʝʥʠʶ ʧʨʦʪʠʚ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʠ ï ʚʳʪʝʢʘʶʱʠʡ ʪʦʢ 

jz> 0; ʥʘʧʨʘʚʣʝʥʠʝ ʥʘ ʉʦʣʥʮʝ ï ʩʣʝʚʘ. ʉʧʨʘʚʘ ï ʪʨʘʝʢʪʦʨʠʠ ʜʚʠʞʝʥʠʷ ʮʝʥʪʨʦʚ ʜʚʫʭ 

ʚʠʭʨʝʡ ʠ ʠʭ ʜʠʥʘʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: ʧʣʦʪʥʦʩʪʴ ʧʨʦʜʦʣʴʥʦʛʦ ʪʦʢʘ, ʨʘʜʠʫʩ ʠ 

ʮʠʨʢʫʣʷʮʠʷ 

ʏʠʥʢʠʥ ɺ. ɽ., ʉʦʣʦʚʴʸʚ ɸ. ɸ., ʇʠʣʠʧʝʥʢʦ ɺ. ɸ. ɺʳʜʝʣʝʥʠʝ ʚʠʭʨʝʚʳʭ ʪʦʢʦʚʳʭ ʩʪʨʫʢʪʫʨ ʚ 

ʠʦʥʦʩʬʝʨʝ ʠ ʦʮʝʥʢʘ ʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʦ ʥʘʟʝʤʥʳʤ ʤʘʛʥʠʪʥʳʤ ʜʘʥʥʳʤ // ɻʝʦʤʘʛʥʝʪʠʟʤ ʠ 

ʘʵʨʦʥʦʤʠʷ, 2020, ʊ.60, ˉ5, C.588ï599, DOI: 10.31857/S001679402005003X 

Chinkin V. E., Soloviev A. A., Pilipenko V. A. et al., Determination of vortex current structure in 

the high-latitude ionosphere with associated GIC bursts from ground magnetic data // Journal 

of Atmospheric and Solar-Terrestrial Physics, 2021, Vol.212, 105514, 

DOI: 10.1016/j.jastp.2020.105514 
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ʅʦʚʘʷ ʤʦʜʝʣʴ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ ʪʝʨʨʠʪʦʨʠʠ ʶʛʘ ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʦʡ 

ʧʣʘʪʬʦʨʤʳ ʠ ʇʨʝʜʢʘʚʢʘʟʴʷ ʧʦ ʜʘʥʥʳʤ ʜʝʢʦʤʧʝʥʩʘʮʠʦʥʥʳʭ ʘʥʦʤʘʣʠʡ ʩʠʣʳ 

ʪʷʞʝʩʪʠ 

ɸʢʘʜʝʤʠʢ ɻʚʠʰʠʘʥʠ ɸ. ɼ., ʜ.ʬ.-ʤ.ʥ. ʂʘʙʘʥ ʄ. ʂ., ʢ.ʬ.-ʤ.ʥ. ʂʨʘʩʥʦʧʸʨʦʚ ʈ. ʀ.,  

ʢ.ʬ.-ʤ.ʥ. ʉʠʜʦʨʦʚ ʈ. ɺ., ʆʱʝʥʢʦ ɸ. ɸ. 

(ʊʝʤʘ ʅʀʈ çʉʦʟʜʘʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʦʩʥʦʚ ʩʠʩʪʝʤʥʦʛʦ 

ʘʥʘʣʠʟʘ ʜʣʷ ʠʥʪʝʛʨʘʮʠʠ ʠ ʠʟʫʯʝʥʠʷ ʜʘʥʥʳʭ ʢʦʤʧʣʝʢʩʥʳʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠ ʛʝʦʜʝʟʠʯʝʩʢʠʭ 

ʥʘʙʣʶʜʝʥʠʡè) 

ʈʘʟʨʘʙʦʪʘʥʘ ʥʦʚʘʷ ʤʦʜʝʣʴ ʧʣʦʪʥʦʩʪʠ ʠ ʤʦʱʥʦʩʪʠ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ ʚ ʦʙʰʠʨʥʦʤ 

ʨʝʛʠʦʥʝ ʥʘ ʩʪʳʢʝ ʶʞʥʦʡ ʯʘʩʪʠ ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʦʡ ʧʣʘʪʬʦʨʤʳ, ʇʨʝʜʢʘʚʢʘʟʴʷ ʠ 

ʥʝʢʦʪʦʨʳʭ ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʶʛʫ ʩʪʨʫʢʪʫʨ, ʢʦʪʦʨʳʝ ʦʛʨʘʥʠʯʝʥʳ ɸʣʴʧʠʡʩʢʦ-

ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠʤ ʩʢʣʘʜʯʘʪʳʤ ʧʦʷʩʦʤ. ɺ ʵʪʦʤ ʨʝʛʠʦʥʝ ʠʩʩʣʝʜʦʚʘʣʠʩʴ ʩʪʨʦʝʥʠʝ ʠ 

ʧʣʦʪʥʦʩʪʴ ʦʩʘʜʦʯʥʳʭ ʙʘʩʩʝʡʥʦʚ. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʤʝʥʝʥ ʧʦʜʭʦʜ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ 

ʜʝʢʦʤʧʝʥʩʘʮʠʦʥʥʳʭ ʘʥʦʤʘʣʠʷʭ ʩʠʣʳ ʪʷʞʝʩʪʠ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʦʙʳʯʥʳʭ ʠʟʦʩʪʘʪʠʯʝʩʢʠʭ 

ʘʥʦʤʘʣʠʡ ʠʣʠ ʘʥʦʤʘʣʠʡ ɹʫʛʝ, ʜʝʢʦʤʧʝʥʩʘʮʠʦʥʥʘʷ ʢʦʨʨʝʢʮʠʷ ʩʥʠʞʘʝʪ ʚʣʠʷʥʠʝ ʛʣʫʙʦʢʠʭ 

ʛʨʘʚʠʪʠʨʫʶʱʠʭ ʤʘʩʩ, ʦʙʝʩʧʝʯʠʚʘʷ ʢʦʤʧʝʥʩʘʮʠʶ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʳʭ ʘʥʦʤʘʣʠʡ ʧʣʦʪʥʦʩʪʠ. 

ʅʘ ʦʩʥʦʚʝ ʥʦʚʦʡ ʫʪʦʯʥʝʥʥʦʡ ʤʦʜʝʣʠ (ʨʠʩ. 1.2) ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ ʚʦʟʤʦʞʥʦ ʫʢʘʟʘʪʴ 

ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʦʙʣʘʩʪʠ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʜʝʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʝ ʪʦʣʴʢʦ ʚ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʮʝʣʷʭ, ʥʦ ʠ ʜʣʷ ʧʦʠʩʢʘ ʠ ʨʘʟʚʝʜʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ 

ʠʩʢʦʧʘʝʤʳʭ. 

 

ʈʠʩʫʥʦʢ 1.2 ï ʄʦʜʝʣʴ ʤʦʱʥʦʩʪʠ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ 
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Kaban M., Gvishiani A., Sidorov R., Oshchenko A., Krasnoperov R. Structure and density of 

sedimentary basins in the southern part of the East-European platform and surrounding area // 

Applied Sciences, 2021, Vol. 11, No. 2, PP. 1ï16, DOI: 10.3390/app11020512 

ʉʪʨʫʢʪʫʨʥʦ-ʢʠʥʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʙʣʦʢʦʚʳʭ ʜʚʠʞʝʥʠʡ ʚ ʶʞʥʦʡ ʯʘʩʪʠ 

ɽʥʠʩʝʡʩʢʦʛʦ ʢʨʷʞʘ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ɻʅʉʉ-ʥʘʙʣʶʜʝʥʠʡ 

ɸʢʘʜʝʤʠʢ ɻʚʠʰʠʘʥʠ ɸ. ɼ., ʜ.ʪ.ʥ. ʂʘʬʪʘʥ ɺ. ʀ., ʜ.ʪ.ʥ. ʊʘʪʘʨʠʥʦʚ ɺ. ʅ., ʢ.ʬ.-ʤ.ʥ. 

ɼʟʝʙʦʝʚ ɹ. ɸ., ʥ.ʩ. ʄʘʥʝʚʠʯ ɸ. ʀ., ʤ.ʥ.ʩ. ʃʦʩʝʚ ʀ. ɺ. 

(ɻʨʘʥʪ ʈʅʌ ˉ 18-17-00241 çʀʩʩʣʝʜʦʚʘʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʦʨʦʜʥʳʭ ʤʘʩʩʠʚʦʚ ʥʘ 

ʦʩʥʦʚʝ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʜʣʷ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʦʡ 

ʧʦʜʟʝʤʥʦʡ ʠʟʦʣʷʮʠʠ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʦʪʭʦʜʦʚè) 

ʅʘ ʦʩʥʦʚʝ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ɻʅʉʉ-ʥʘʙʣʶʜʝʥʠʡ ʚʳʧʦʣʥʝʥ ʨʘʩʯʝʪ 

ʩʨʝʜʥʠʭ ʩʢʦʨʦʩʪʝʡ ʩʦʚʨʝʤʝʥʥʳʭ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʟʝʤʥʦʡ ʢʦʨʳ ʠ ʧʦʩʪʨʦʝʥʘ 

ʩʪʨʫʢʪʫʨʥʦ-ʢʠʥʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʙʣʦʢʦʚʳʭ ʜʚʠʞʝʥʠʡ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ɽʥʠʩʝʡʩʢʦʛʦ 

ʢʨʷʞʘ ʥʘ ʢʦʥʪʘʢʪʝ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʧʣʠʪʳ ʠ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ. ʆʩʥʦʚʦʡ ʜʣʷ 

ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ɻʅʉʉ-ʠʟʤʝʨʝʥʠʡ ʠ ʠʭ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʩʪʘʣʠ ʚʝʢʪʦʨʳ ʙʘʟʦʚʳʭ ʣʠʥʠʡ ʠ 

ʠʭ ʢʦʨʨʝʣʷʮʠʦʥʥʳʝ ʤʘʪʨʠʮʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʪʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʠ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʫʨʘʚʥʠʚʘʥʠʷ ʤʥʦʛʦʣʝʪʥʠʭ ʥʘʙʣʶʜʝʥʠʡ ʩ 2010 ʧʦ 2020 ʛʛ., ʚʢʣʶʯʘʷ ʜʚʝ 

ʵʢʩʧʝʜʠʮʠʠ, ʚʳʧʦʣʥʝʥʥʳʝ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ ʈʅʌ ʚ 2019ï2020 ʛʛ. ʄʦʜʝʣʴ ʠʩʧʦʣʴʟʦʚʘʥʘ 

ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʦʮʝʥʢʝ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʟʘʭʦʨʦʥʝʥʠʷ 

ʚʳʩʦʢʦʘʢʪʠʚʥʳʭ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʦʪʭʦʜʦʚ ʚ ʛʨʘʥʠʪʦʛʥʝʡʩʦʚʳʭ ʧʦʨʦʜʘʭ ʅʠʞʥʝʢʘʥʩʢʦʛʦ 

ʤʘʩʩʠʚʘ (ʨʠʩ. 1.3). 

ɻʚʠʰʠʘʥʠ ɸ. ɼ., ʊʘʪʘʨʠʥʦʚ ɺ. ʅ., ʂʘʬʪʘʥ ɺ. ʀ., ʄʘʥʝʚʠʯ ɸ. ʀ., ɼʟʝʙʦʝʚ ɹ. ɸ., ʃʦʩʝʚ ʀ. ɺ. 

ʉʢʦʨʦʩʪʠ ʩʦʚʨʝʤʝʥʥʳʭ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʟʝʤʥʦʡ ʢʦʨʳ ʚ ʶʞʥʦʡ ʯʘʩʪʠ 

ɽʥʠʩʝʡʩʢʦʛʦ ʢʨʷʞʘ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ɻʅʉʉ-ʠʟʤʝʨʝʥʠʡ // ɼʦʢʣʘʜʳ ɸʢʘʜʝʤʠʠ ʥʘʫʢ. ʅʘʫʢʠ ʦ 

ɿʝʤʣʝ. 2020, ʊ. 493, ˉ1, ʩ.73ï77. DOI: 10.31857/S2686739720070075 
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ʈʠʩʫʥʦʢ 1.3 ï ʇʦʣʝ ʩʢʦʨʦʩʪʝʡ ʩʦʚʨʝʤʝʥʥʳʭ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʟʝʤʥʦʡ ʢʦʨʳ 

ʚ ʶʞʥʦʡ ʯʘʩʪʠ ɽʥʠʩʝʡʩʢʦʛʦ ʢʨʷʞʘ. 1 ï ʛʨʘʥʠʮʘ ʢʦʥʪʘʢʪʘ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʠ 

ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʧʣʠʪʳ; 2 ï ʢʨʫʧʥʳʝ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʨʘʟʣʦʤʳ; 3 ï ɻʅʉʉ-

ʧʫʥʢʪʳ; 4 ï ʚʝʢʪʦʨʳ ʩʢʦʨʦʩʪʝʡ ʉɼɿʂ ɻʅʉʉ-ʧʫʥʢʪʦʚ, ʤʤ/ʛʦʜ; 5 ï ʘʢʪʠʚʥʳʝ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʝ ʟʦʥʳ ʠ ʨʘʟʣʦʤʳ 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʢʦʣʣʝʢʮʠʠ ʫʥʠʢʘʣʴʥʳʭ ʜʘʥʥʳʭ ʠʟʤʝʨʝʥʠʡ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, 

ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʥʥʠʤʠ ʩʦʚʝʪʩʢʠʤʠ ʩʧʫʪʥʠʢʦʚʳʤʠ ʤʠʩʩʠʷʤʠ 

ʏʣ.-ʢʦʨʨ. ʈɸʅ ʉʦʣʦʚʴʸʚ ɸ. ɸ., ʢ.ʬ.-ʤ.ʥ. ʂʨʘʩʥʦʧʸʨʦʚ ʈ. ʀ., ʢ.ʬ.-ʤ.ʥ. ɼʟʝʙʦʝʚ ɹ. ɸ., 

ʢ.ʬ.-ʤ.ʥ. ʉʝʨʛʝʝʚʘ ʅ. ɸ., ʢ.ʬ.-ʤ.ʥ. ʇʝʨʝʛʫʜʦʚ ɼ. ɺ., ʂʥʠʧʧʝʨ ʅ. ʀ., ʢ.ʪ.ʥ. ʂʫʜʠʥ ɼ. ɺ. 

(ʊʝʤʘ ʅʀʈ çʆʨʛʘʥʠʟʘʮʠʷ, ʚʠʟʫʘʣʠʟʘʮʠʷ, ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʠ ʧʫʙʣʠʢʘʮʠʷ 

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʜʘʥʥʳʭè) 

ɺʦʩʧʨʦʠʟʚʝʜʝʥʘ ʠ ʦʧʫʙʣʠʢʦʚʘʥʘ ʢʦʣʣʝʢʮʠʷ ʘʙʩʦʣʶʪʥʳʭ ʠʟʤʝʨʝʥʠʡ ʤʘʛʥʠʪʥʦʛʦ 

ʧʦʣʷ, ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʥʥʠʤʠ ʩʦʚʝʪʩʢʠʤʠ ʛʝʦʬʠʟʠʯʝʩʢʠʤʠ ʩʧʫʪʥʠʢʘʤʠ çʂʦʩʤʦʩ-49» 

(1964 ʛ.) ʠ çʂʦʩʤʦʩ-321» (1970 ʛ.). ɺʩʝʛʦ ʜʣʷ ʤʠʩʩʠʠ çʂʦʩʤʦʩ-49è ʜʦʩʪʫʧʥʦ 17 300 

ʠʟʤʝʨʝʥʥʳʭ ʟʥʘʯʝʥʠʡ, ʢʦʪʦʨʳʝ ʨʘʚʥʦʤʝʨʥʦ ʧʦʢʨʳʚʘʶʪ 75% ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ ʤʝʞʜʫ 

49Á ʩʝʚʝʨʥʦʡ ʠ ʶʞʥʦʡ ʰʠʨʦʪʳ (ʨʠʩ. 1.4). ɼʣʷ çʂʦʩʤʦʩ-321è ʜʦʩʪʫʧʥʦ ʦʢʦʣʦ 5 000 

ʠʟʤʝʨʝʥʥʳʭ ʟʥʘʯʝʥʠʡ, ʢʦʪʦʨʳʝ ʨʘʚʥʦʤʝʨʥʦ ʧʦʢʨʳʚʘʶʪ 94% ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ ʤʝʞʜʫ 

71Á ʩʝʚʝʨʥʦʡ ʠ ʶʞʥʦʡ ʰʠʨʦʪʳ. ʇʦʣʝʪʳ ʢʦʩʤʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʦʚ çʂʦʩʤʦʩ-49è ʠ çʂʦʩʤʦʩ-

321è ʧʦʟʚʦʣʠʣʠ ʧʦʣʫʯʠʪʴ ʫʥʠʢʘʣʴʥʳʝ ʜʘʥʥʳʝ ʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ 
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ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ɿʝʤʣʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʚʩʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʣʘʥʝʪʳ 

(ʨʠʩ. 1.5). ʉʨʘʚʥʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦʟʚʦʣʠʣʦ ʩ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ ʦʧʨʝʜʝʣʠʪʴ 

ʚʝʢʦʚʦʡ ʭʦʜ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ɿʝʤʣʠ ʟʘ ʧʝʨʠʦʜ 1965ï1970 ʛʛ. ʋʥʠʢʘʣʴʥʦʩʪʴ 

ʚʦʩʧʨʦʠʟʚʝʜʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʶʪ ʙʦʣʝʝ 

ʩʪʘʨʳʝ ʠ ʦʙʱʝʜʦʩʪʫʧʥʳʝ ʛʣʦʙʘʣʴʥʳʝ ʩʧʫʪʥʠʢʦʚʳʝ ʜʘʥʥʳʝ ʦ ʤʘʛʥʠʪʥʦʤ ʧʦʣʝ ɿʝʤʣʠ. 

 

ʈʠʩʫʥʦʢ 1.4 ï ʇʦʣʦʞʝʥʠʷ ʠʟʤʝʨʝʥʠʡ ʩʧʫʪʥʠʢʘ çʂʦʩʤʦʩ-49è. ʎʚʝʪʦʤ ʧʦʢʘʟʘʥʘ 

ʚʳʩʦʪʘ ʚ ʢʤ 

 

ʈʠʩʫʥʦʢ 1.5 ï ʂʘʨʪʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, ʠʟʤʝʨʝʥʥʦʡ 

ʢʦʩʤʠʯʝʩʢʠʤ ʘʧʧʘʨʘʪʦʤ «ʂʦʩʤʦʩ-49» 

Krasnoperov R., Peregoudov D., Lukianova R., Soloviev A., Dzeboev B. Early Soviet satellite 

magnetic field measurements in the years 1964 and 1970 // Earth System Science Data. 2020. 

Vol. 12. Is. 1. P. 555ï561. DOI: 10.5194/essd-12-555-2020. (Q1 WoS / Q1 Scopus) 

Krasnoperov R., Peregoudov D., Lukianova R., Soloviev A., Dzeboev B. Early soviet satellite 

magnetic field measurements from 1964 and 1970. PANGAEA. 2020. DOI: 

10.1594/PANGAEA.907927. 
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ʋʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʘʥʘʣʠʟʘ ʩʦʚʨʝʤʝʥʥʳʭ ʜʚʠʞʝʥʠʡ ʠ 

ʜʝʬʦʨʤʘʮʠʡ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʟʦʥʝ ʘʢʪʠʚʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ 

ʧʦ ʜʘʥʥʳʤ ɻʅʉʉ-ʥʘʙʣʶʜʝʥʠʡ 

ɼ.ʪ.ʥ. ʂʘʬʪʘʥ ɺ. ʀ. 

(ʊʝʤʘ ʅʀʈ çʈʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʦʚ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ ʜʣʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʛʨʦʟ ʦʪ ʦʙʲʝʢʪʦʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʪʦʤʥʦʡ ʵʥʝʨʛʠʠè) 

ʇʨʝʜʩʪʘʚʣʝʥʘ ʥʦʚʘʷ ʤʝʪʦʜʠʢʘ ʘʥʘʣʠʟʘ ʩʦʚʨʝʤʝʥʥʳʭ ʜʚʠʞʝʥʠʡ ʠ ʜʝʬʦʨʤʘʮʠʡ 

ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʟʦʥʝ ʘʢʪʠʚʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ ʧʦ ʜʘʥʥʳʤ ɻʅʉʉ-

ʥʘʙʣʶʜʝʥʠʡ. ʄʝʪʦʜʠʢʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʘʥʦʤʘʣʴʥʳʭ ʟʦʥ ʧʝʨʝʜ 

ʟʝʤʣʝʪʨʷʩʝʥʠʷʤʠ. ɸʥʘʣʠʟʠʨʫʷ ʩʢʦʨʦʩʪʴ ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʳʭ ʜʚʠʞʝʥʠʡ ʚ 

ʩʝʡʩʤʠʯʝʩʢʠ ʦʧʘʩʥʳʭ ʨʘʡʦʥʘʭ, ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʤʦʛʫʪ ʠʟʫʯʘʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʠʭ ʥʘʢʦʧʣʝʥʠʷ 

ʧʝʨʝʜ ʩʠʣʴʥʳʤʠ ʩʝʡʩʤʠʯʝʩʢʠʤʠ ʩʦʙʳʪʠʷʤʠ, ʘ ʪʘʢʞʝ ʚʦ ʚʨʝʤʷ ʠ ʧʦʩʣʝ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʥʝʬʠʢʩʠʨʦʚʘʥʥʦʡ ʣʦʢʘʣʴʥʦʡ ʢʦʦʨʜʠʥʘʪʥʦʡ ʩʠʩʪʝʤʳ 

ʦʪʩʯʝʪʘ ʜʦʢʘʟʘʥʘ ʚ ʥʝʩʢʦʣʴʢʠʭ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʧʨʠʤʝʨʘʭ ʨʘʟʚʠʪʠʷ ʜʝʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʚ ʨʘʡʦʥʘʭ, ʛʜʝ ʧʨʦʠʟʦʰʣʠ ʩʠʣʴʥʳʝ ʩʝʡʩʤʠʯʝʩʢʠʝ ʩʦʙʳʪʠʷ. ʅʘ ʨʠʩʫʥʢʝ ʧʦʢʘʟʘʥ 

ʦʜʠʥ ʠʟ ʧʨʠʤʝʨʦʚ ï ʚʳʪʷʥʫʪʘʷ ʟʦʥʘ ʤʠʥʠʤʘʣʴʥʳʭ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʩʤʝʱʝʥʠʡ ʟʝʤʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʦʙʣʘʩʪʠ ʧʦʜʛʦʪʦʚʢʠ ʩʝʨʠʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʈʠʜʞʢʨʝʩʪ 2019 ʛ. (ʂʘʣʠʬʦʨʥʠʷ) 

(ʨʠʩ. 1.6). ʈʝʟʫʣʴʪʘʪʳ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʤʝʪʦʜʠʢʠ ʙʦʣʝʝ ʯʝʪʢʦ ʚʳʷʚʣʷʪʴ 

ʚʘʞʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʜʚʠʞʝʥʠʡ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʤʝʩʪʘʭ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʠ 

ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʠʭ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʳʝ ʤʝʩʪʘ. ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʝʝ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ 

ʧʨʝʠʤʫʱʝʩʪʚ ʧʝʨʝʜ ʛʣʦʙʘʣʴʥʳʤʠ ʠ ʨʝʛʠʦʥʘʣʴʥʳʤʠ ʨʝʰʝʥʠʷʤʠ ï ʚʦʟʤʦʞʥʦʩʪʴ 

ʦʙʥʘʨʫʞʝʥʠʷ ʟʘʧʝʨʪʳʭ ʥʝʧʦʜʚʠʞʥʳʭ ʟʦʥ, ʦʙʨʘʟʫʶʱʠʭʩʷ ʧʝʨʝʜ ʩʠʣʴʥʳʤʠ 

ʟʝʤʣʝʪʨʷʩʝʥʠʷʤʠ ʠ ʷʚʣʷʶʱʠʤʠʩʷ ʧʨʦʛʥʦʟʥʳʤ ʧʨʠʟʥʘʢʦʤ ʪʘʢʦʚʳʭ. 

ʂʘʬʪʘʥ ɺ. ʀ. ʄʠʛʨʘʮʠʷ ʜʝʬʦʨʤʘʮʠʠ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʢʘʢ ʪʨʠʛʛʝʨ ʩʝʨʠʠ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʈʠʜʞʢʨʝʩʪ (ʠʶʣʴ 2019 ʛ.) // ʇʷʪʘʷ ʪʝʢʪʦʥʦʬʠʟʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʚ 

ʀʌɿ ʈɸʅ. «ʊʝʢʪʦʥʦʬʠʟʠʢʘ ʠ ʘʢʪʫʘʣʴʥʳʝ ʚʦʧʨʦʩʳ ʥʘʫʢ ʦ ɿʝʤʣʝ». ʄʘʪʝʨʠʘʣʳ ʜʦʢʣʘʜʦʚ 

ʚʩʝʨʦʩʩʠʡʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ, 5ï9 ʦʢʪʷʙʨʷ 2020 ʛ., ʛ. ʄʦʩʢʚʘ. 

ʄ.: ʀʌɿ. 2020. ʉ. 439ï445. 
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ʈʠʩʫʥʦʢ 1.6 ï ʕʚʦʣʶʮʠʷ ʟʦʥʳ ʤʠʥʠʤʘʣʴʥʳʭ ʩʤʝʱʝʥʠʡ ʚ ʧʨʦʮʝʩʩʝ ʧʦʜʛʦʪʦʚʢʠ ʠ 

ʨʘʟʨʷʜʢʠ ʩʝʨʠʠ ʈʠʜʞʢʨʝʩʪ 2019 ʛ. ʆʙʣʘʩʪʴ ʤʠʥʠʤʘʣʴʥʳʭ ʩʤʝʱʝʥʠʡ ʧʦʢʘʟʘʥʘ 

ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʳʤ ʮʚʝʪʦʤ, ʤʘʢʩʠʤʘʣʴʥʳʭ ï ʙʝʣʳʤ. ʂʨʘʩʥʳʝ ʦʢʨʫʞʥʦʩʪʠ 

ʠ ʟʚʝʟʜʳ ï ʵʧʠʮʝʥʪʨʳ ʫʤʝʨʝʥʥʳʭ ʠ ʩʠʣʴʥʳʭ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ. ɹʝʣʳʝ ʟʚʝʟʜʳ ï 

ʵʧʠʮʝʥʪʨʳ ʠʩʪʦʨʠʯʝʩʢʠʭ ʢʨʫʧʥʳʭ ʠ ʩʠʣʴʥʳʭ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ 

1.4 ɿʘʱʠʪʘ ʜʠʩʩʝʨʪʘʮʠʡ. ɸʩʧʠʨʘʥʪʫʨʘ. ɸʢʘʜʝʤʠʯʝʩʢʠʝ ʜʦʩʪʠʞʝʥʠʷ 

ʩʦʪʨʫʜʥʠʢʦʚ 

24 ʩʝʥʪʷʙʨʷ 2020 ʛ. ʚ ʀʌɿ ʈɸʅ ʩʦʩʪʦʷʣʘʩʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʟʘʱʠʪʘ 

ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʟʘʚʝʜʫʶʱʝʛʦ ʣʘʙʦʨʘʪʦʨʠʝʡ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ɻʎ ʈɸʅ 

ʢ.ʬ.-ʤ.ʥ. ɹ. ɸ. ɼʟʝʙʦʝʚʘ ʥʘ ʩʦʠʩʢʘʥʠʝ ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ ʜʦʢʪʦʨʘ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʥʘʫʢ. ʊʝʤʘ ʜʠʩʩʝʨʪʘʮʠʠ: çʉʠʩʪʝʤʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʤʝʪʦʜ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʤʝʩʪ 

ʚʦʟʤʦʞʥʦʛʦ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡè. ʅʘʫʯʥʳʤ ʢʦʥʩʫʣʴʪʘʥʪʦʤ ʨʘʙʦʪʳ 

ʚʳʩʪʫʧʠʣ ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ɻʎ ʈɸʅ, ʘʢʘʜʝʤʠʢ ʈɸʅ ɸ. ɼ. ɻʚʠʰʠʘʥʠ. ʈʘʙʦʪʘ ʧʨʠʥʷʪʘ 

ʢ ʟʘʱʠʪʝ ʥʘ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʤ ʩʦʚʝʪʝ ʀʌɿ ʈɸʅ ʚ 2021 ʛ. 

ʉ 1 ʬʝʚʨʘʣʷ ʧʦ 18 ʤʘʨʪʘ 2020 ʤ.ʥ.ʩ. ʀ. ɸ. ʌʠʨʩʦʚ ʧʨʦʰʝʣ ʩʪʘʞʠʨʦʚʢʫ ʚ ɼʘʪʩʢʦʤ 

ʪʝʭʥʠʯʝʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ (DTU). ʉ ʥʦʷʙʨʷ 2020 ʛ. ʷʚʣʷʝʪʩʷ ʘʩʧʠʨʘʥʪʦʤ ʋʥʠʚʝʨʩʠʪʝʪʘ 

ɻʨʝʥʦʙʣʷ ʚ ɸʣʴʧʘʭ (ISTerre, UGA). ʆʙʫʯʝʥʠʝ ʧʨʦʚʦʜʠʪʩʷ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ 

ʬʨʘʥʮʫʟʩʢʦʛʦ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʮʝʥʪʨʘ ʢʦʩʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (CNES). 

ʄ.ʥ.ʩ. ɺ. ɽ. ʏʠʥʢʠʥ ʙʳʣ ʥʘʛʨʘʞʜʝʥ ɼʠʧʣʦʤʦʤ ʣʘʫʨʝʘʪʘ II ʩʪʝʧʝʥʠ ʟʘ ʥʘʫʯʥʳʡ 

ʜʦʢʣʘʜ ʥʘ ʤʦʣʦʜʸʞʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʰʢʦʣʳ-ʩʝʤʠʥʘʨʘ ʀʌɿ ʈɸʅ ʠ ʋʥʠʚʝʨʩʠʪʝʪʘ 

çʉʠʨʠʫʩè çɸʧʧʨʦʢʩʠʤʘʮʠʦʥʥʳʝ ʧʦʜʭʦʜʳ ʠ ʘʥʘʣʠʟ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʜʘʥʥʳʭè (13ï18 ʠʶʣʷ 

2020 ʛ.) ʠ ʟʘʥʷʣ I ʤʝʩʪʦ ʥʘ ʢʦʥʢʫʨʩʝ ʥʘʫʯʥʳʭ ʜʦʢʣʘʜʦʚ ʥʘ ʢʦʥʬʝʨʝʥʮʠʠ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ 

ʠ ʘʩʧʠʨʘʥʪʦʚ ʀʌɿ ʈɸʅ (28ï29 ʦʢʪʷʙʨʷ 2020 ʛ.). 
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1.5 ɼʦʛʦʚʦʨʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ 

1 ɼʦʛʦʚʦʨ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʅʀʈ: «ʀʟʫʯʝʥʠʝ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʨʘʡʦʥʘ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʦʜʟʝʤʥʦʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʜʣʷ ʦʙʦʩʥʦʚʘʥʠʷ 

ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʟʘʭʦʨʦʥʝʥʠʷ ʈɸʆ» (ɿʘʢʘʟʯʠʢ: ʀʥʩʪʠʪʫʪ ʧʨʦʙʣʝʤ 

ʙʝʟʦʧʘʩʥʦʛʦ ʨʘʟʚʠʪʠʷ ʘʪʦʤʥʦʡ ʵʥʝʨʛʝʪʠʢʠ ʈɸʅ). 

2 ɼʦʛʦʚʦʨ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʅʀʈ: «ʈʘʟʨʘʙʦʪʢʘ ʧʨʝʜʣʦʞʝʥʠʡ ʧʦ ʚʢʣʶʯʝʥʠʶ ʩʨʝʜʩʪʚ 

ʛʝʦʤʘʛʥʠʪʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʚ ʧʝʨʩʧʝʢʪʠʚʥʫʶ ʛʣʦʙʘʣʴʥʫʶ ʩʠʩʪʝʤʫ ʤʦʥʠʪʦʨʠʥʛʘ 

ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ɿʝʤʣʠ» (ɿʘʢʘʟʯʠʢ: ɸʆ çʎʅʀʀʤʘʰè ɻʂ çʈʦʩʢʦʩʤʦʩè). 

3 ɼʦʛʦʚʦʨ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʆʂʈ: «ʈʘʟʨʘʙʦʪʢʘ ɸʇʂ ʩʦ ʩʬʝʨʠʯʝʩʢʠʤ 

ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʳʤ ʵʢʨʘʥʦʤ ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʩ 

ʜʠʘʤʝʪʨʦʤ ʵʢʨʘʥʘ ʥʝ ʤʝʥʝʝ 1 ʤʝʪʨʘ» (ɿʘʢʘʟʯʠʢ: ʂʘʟʘʥʩʢʠʡ (ʇʨʠʚʦʣʞʩʢʠʡ) 

ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ). 

4 ɼʦʛʦʚʦʨ ʦʢʘʟʘʥʠʷ ʫʩʣʫʛ: «ʈʘʟʨʘʙʦʪʢʘ ɸʇʂ ʩʦ ʩʬʝʨʠʯʝʩʢʠʤ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʳʤ 

ʵʢʨʘʥʦʤ ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʩ ʜʠʘʤʝʪʨʦʤ ʵʢʨʘʥʘ 100 

ʩʤ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ ʇʆ ORBUS 2.0» (ɿʘʢʘʟʯʠʢ: ʂʘʟʘʥʩʢʦʝ ʩʫʚʦʨʦʚʩʢʦʝ ʚʦʝʥʥʦʝ 

ʫʯʠʣʠʱʝ). 

1.6 ʕʢʩʧʝʜʠʮʠʠ ʠ ʧʦʣʝʚʳʝ ʨʘʙʦʪʳ 

ʅʝʩʤʦʪʨʷ ʥʘ ʦʛʨʘʥʠʯʝʥʠʷ, ʚʳʟʚʘʥʥʳʝ ʧʘʥʜʝʤʠʝʡ COVID-19, ʚ 2020 ʛ. ʩʦʪʨʫʜʥʠʢʠ 

ɻʎ ʈɸʅ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ ʚ ʮʝʣʦʤ ʨʷʜʝ ʵʢʩʧʝʜʠʮʠʡ ʠ ʚʳʝʟʞʘʣʠ ʥʘ ʥʘʫʯʥʳʝ ʧʦʣʝʚʳʝ 

ʨʘʙʦʪʳ. ʉʨʝʜʠ ʧʨʦʯʠʭ ʩʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ: 

ï ʄʘʛʥʠʪʥʘʷ ʦʙʩʝʨʚʘʪʦʨʠʷ çʂʣʠʤʦʚʩʢʘʷè, ɸʨʭʘʥʛʝʣʴʩʢʘʷ ʦʙʣ. (ʷʥʚʘʨʴ) (ʚʝʜ. ʠʥʞ. 

ɸ. ɸ. ɻʨʫʜʥʝʚ, ʩ.ʥ.ʩ. ɼ. ɺ. ʂʫʜʠʥ, ʥ.ʩ. ɸ. ʀ. ʄʘʥʝʚʠʯ, ʩ.ʥ.ʩ. ʈ. ɺ. ʉʠʜʦʨʦʚ). 

ʊʝʭʥʠʯʝʩʢʠʝ ʨʘʙʦʪʳ. ʇʝʨʝʟʘʧʫʩʢ ɻʅʉʉ-ʧʨʠʝʤʥʠʢʘ. ʕʚʘʢʫʘʮʠʷ ʜʫʙʣʠʨʫʶʱʝʛʦ 

ʚʘʨʠʦʤʝʪʨʘ FGE. 

ï ʄʘʛʥʠʪʥʘʷ ʦʙʩʝʨʚʘʪʦʨʠʷ çɻʶʣʘʛʘʨʘʢè, ʈʝʩʧʫʙʣʠʢʘ ɸʨʤʝʥʠʷ (ʬʝʚʨʘʣʴïʘʧʨʝʣʴ) 

(ʚʝʜ. ʠʥʞ. ɸ. ɸ. ɻʨʫʜʥʝʚ, ʩ.ʥ.ʩ. ɼ. ɺ. ʂʫʜʠʥ, ʥ.ʩ. ʄ. ɺ. ʅʠʩʠʣʝʚʠʯ, ʩ.ʥ.ʩ. 

ʈ. ɺ. ʉʠʜʦʨʦʚ). ʊʝʭʥʠʯʝʩʢʠʝ ʨʘʙʦʪʳ. ʋʩʪʘʥʦʚʢʘ ʚʘʨʠʦʤʝʪʨʘ FGE. ʆʨʛʘʥʠʟʘʮʠʷ 

ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʚ ɻʎ ʈɸʅ. ʇʨʦʚʝʜʝʥʠʝ ʘʙʩʦʣʶʪʥʳʭ ʥʘʙʣʶʜʝʥʠʡ. ʆʙʫʯʝʥʠʝ 

ʧʝʨʩʦʥʘʣʘ ʧʨʦʚʝʜʝʥʠʶ ʤʘʛʥʠʪʥʳʭ ʥʘʙʣʶʜʝʥʠʡ. 

ï ʄʘʛʥʠʪʥʘʷ ʦʙʩʝʨʚʘʪʦʨʠʷ çʂʘʟʘʥʴè, ʈʝʩʧʫʙʣʠʢʘ ʊʘʪʘʨʩʪʘʥ (ʬʝʚʨʘʣʴ) 

(ʚʝʜ. ʠʥʞ. ɸ. ɸ. ɻʨʫʜʥʝʚ). ʇʣʦʱʘʜʥʘʷ ʤʘʛʥʠʪʥʘʷ ʩʲʝʤʢʘ ʪʝʨʨʠʪʦʨʠʠ ʦʙʩʝʨʚʘʪʦʨʠʠ 

ʩ ʧʦʤʦʱʴʶ ɹʇʃɸ. 
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ï ʊʘʤʘʥʩʢʠʡ ʠ ʂʝʨʯʝʥʩʢʠʡ ʧ-ʦʚʘ, ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʡ ʠ ʈʝʩʧʫʙʣʠʢʘ ʂʨʳʤ (ʘʚʛʫʩʪï

ʩʝʥʪʷʙʨʴ) (ʩ.ʥ.ʩ. ɸ. ʉ. ʂʫʜʘʰʠʥ, ʪʝʭʥʠʢ ʉ. ʄ. ʄʝʨʢʫʣʦʚ, ʥ.ʩ. ɸ. ɸ. ʆʜʠʥʮʦʚʘ, 

ʥ.ʩ. ʆ. ɺ. ʇʠʣʠʧʝʥʢʦ, ʚ.ʥ.ʩ. ʖ. ɺ. ʈʦʩʪʦʚʮʝʚʘ, ʟʘʤ. ʜʠʨ., ʚ.ʥ.ʩ. ɸ. ʀ. ʈr ʙʢʠʥʘ, 

ʠʥʞ. ɸ. ʖ. ʈr ʣʦʚʘ, ʤ.ʥ.ʩ. ʅ. ɺ. ʉʘʣʴʥʘʷ). ɻʝʦʣʦʛʠʯʝʩʢʘʷ ʵʢʩʧʝʜʠʮʠʷ ʧʦ 

ʠʩʩʣʝʜʦʚʘʥʠʶ ʧʨʦʮʝʩʩʦʚ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ɺʦʩʪʦʯʥʦʛʦ ʠ ʎʝʥʪʨʘʣʴʥʦʛʦ 

ʇʘʨʘʪʝʪʠʩʘ. 

ï ɾʝʣʝʟʥʦʛʦʨʩʢ, ʂʨʘʩʥʦʷʨʩʢʠʡ ʢʨʘʡ (ʩʝʥʪʷʙʨʴ) (ʤ.ʥ.ʩ. ʀ. ɺ. ʃʦʩʝʚ, 

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

ʧʨʦʚʝʜʝʥʠʷ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʡ. 

ï ʄʘʛʥʠʪʥʘʷ ʦʙʩʝʨʚʘʪʦʨʠʷ çɹʝʣʦʝ ʤʦʨʝè, ʈʝʩʧʫʙʣʠʢʘ ʂʘʨʝʣʠʷ (ʦʢʪʷʙʨʴ) 

(ʚʝʜ. ʠʥʞ. ɸ. ɸ. ɻʨʫʜʥʝʚ, ʚ.ʥ.ʩ. ʈ. ʀ. ʂʨʘʩʥʦʧʸʨʦʚ, ʩ.ʥ.ʩ. ɼ. ɺ. ʂʫʜʠʥ). ʊʝʭʥʠʯʝʩʢʠʝ 

ʨʘʙʦʪʳ. ʇʣʦʱʘʜʥʘʷ ʤʘʛʥʠʪʥʘʷ ʩʲʝʤʢʘ ʪʝʨʨʠʪʦʨʠʠ ʦʙʩʝʨʚʘʪʦʨʠʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʤʝʩʪ, ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʚʦʟʚʝʜʝʥʠʷ ʥʦʚʳʭ ʧʘʚʠʣʴʦʥʦʚ. 

1.7 ʇʦʧʫʣʷʨʠʟʘʮʠʷ ʥʘʫʢʠ 

ɺ 2020 ʛ. ɻʎ ʈɸʅ ʚʝʣ ʘʢʪʠʚʥʫʶ ʨʘʙʦʪʫ ʚ ʩʬʝʨʝ ʧʦʧʫʣʷʨʠʟʘʮʠʠ ʠ ʰʠʨʦʢʦʛʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʥʘʫʯʥʦʛʦ ʟʥʘʥʠʷ. 

ï ɺʝʩʥʦʡ 2020 ʛ. ʚ çɺʝʩʪʥʠʢʝ ʆʅɿ ʈɸʅè ʙʳʣʘ ʦʧʫʙʣʠʢʦʚʘʥʘ ʩʝʨʠʷ ʠʥʪʝʨʚʴʶ ʩ 

ʠʟʚʝʩʪʥʳʤʠ ʨʦʩʩʠʡʩʢʠʤʠ ʫʯʸʥʳʤʠ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʧʦʩʚʷʱʝʥʘ ʘʩʧʝʢʪʘʤ ʚʣʠʷʥʠʷ 

ʧʘʥʜʝʤʠʠ COVID-19 ʥʘ ʞʠʟʥʴ ʦʙʱʝʩʪʚʘ (https://onznews.wdcb.ru/covid-19.html). ɺ 

ʩʝʨʠʠ ʠʥʪʝʨʚʴʶ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ: ʘʢʘʜʝʤʠʢʠ ʈɸʅ ʕ. ʄ. ɻʘʣʠʤʦʚ, ɸ. ɼ. ɻʚʠʰʠʘʥʠ, 

ʃ. ɸ. ɺʘʡʩʙʝʨʛ, ʄ. ɺ. ʌʣʠʥʪ, ʈ. ʀ. ʅʠʛʤʘʪʫʣʠʥ, ʂ. ɽ. ɼʝʛʪʷʨʸʚ, ɸ. ʆ. ɻʣʠʢʦ ʠ ʯʣʝʥ-

ʢʦʨʨʝʩʧʦʥʜʝʥʪʳ ʈɸʅ ʇ. ʅ. ʐʝʙʘʣʠʥ, ɸʥ. ɸ. ʉʦʣʦʚʴʸʚ, ʖ. ʄ. ɹʘʪʫʨʠʥ, 

ʀ. ɽ. ʌʨʦʣʦʚ ʠ ʌ. ɺ. ʂʘʤʠʥʩʢʠʡ. 

ï ɼʠʨʝʢʪʦʨ ɻʎ ʈɸʅ, ʯʣ.-ʢʦʨʨ. ʈɸʅ ɸ. ɸ. ʉʦʣʦʚʴʸʚ, ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ɻʎ ʈɸʅ, 

ʘʢʘʜʝʤʠʢ ʈɸʅ ɸ. ɼ. ɻʚʠʰʠʘʥʠ ʠ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ɸ. ɸ. ʆʜʠʥʮʦʚʘ ʧʨʠʥʷʣʠ 

ʫʯʘʩʪʠʝ ʚ ʜʦʢʫʤʝʥʪʘʣʴʥʦʤ ʬʠʣʴʤʝ ç7 ʛʣʘʚʥʳʭ ʪʘʡʥ ʦʛʥʷè ʧʨʦʝʢʪʘ çɿʘʩʝʢʨʝʯʝʥʥʳʝ 

ʩʧʠʩʢʠè ʪʝʣʝʢʘʥʘʣʘ çʈɽʅ ʊɺè (ʬʨʘʛʤʝʥʪʳ: https://youtu.be/aS6vjnKO9do). 

ï ɺ ʭʦʜʝ ʚʠʟʠʪʘ ʚ ʉʘʭʘʣʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʠʥʩʪʠʪʫʪ (ʉʘʭɻʋ) ʚ ʩʦʩʪʘʚʝ 

ʜʝʣʝʛʘʮʠʠ ʈɸʅ ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ɻʎ ʈɸʅ, ʘʢʘʜʝʤʠʢ ʈɸʅ ɸ. ɼ. ɻʚʠʰʠʘʥʠ 

ʚʳʩʪʫʧʠʣ ʩ ʠʥʪʝʨʚʴʶ ʧʦʨʪʘʣʫ çʅʘʫʯʥʘʷ ʈʦʩʩʠʷè. (https://scientificrussia.ru 

/articles/zachem-nablyudat-za-magnitnym-polem-zemli-akademik-ran-a-gvishiani). 

ï ɿʘʚ. ʣʘʙ., ʚ.ʥ.ʩ., ʢ.ʬ.-ʤ.ʥ. ɹ. ɸ. ɼʟʝʙʦʝʚ ʜʘʣ ʢʦʤʤʝʥʪʘʨʠʠ ʜʣʷ ʜʦʢʫʤʝʥʪʘʣʴʥʦʛʦ 

ʬʠʣʴʤʘ çʇʦʜʟʝʤʥʘʷ ʫʛʨʦʟʘè ʠʟ ʮʠʢʣʘ çʋʛʨʦʟʳ ʩʦʚʨʝʤʝʥʥʦʛʦ ʤʠʨʘè ʪʝʣʝʢʘʥʘʣʘ 

https://onznews.wdcb.ru/covid-19.html
https://youtu.be/aS6vjnKO9do
https://scientificrussia.ru/articles/zachem-nablyudat-za-magnitnym-polem-zemli-akademik-ran-a-gvishiani
https://scientificrussia.ru/articles/zachem-nablyudat-za-magnitnym-polem-zemli-akademik-ran-a-gvishiani


ʆʪʯʝʪ ʦ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʥʩʪʠʪʫʪʘ ʟʘ 2020 ʛʦʜé  

 
 

18 
 

çʅʘʫʢʘ 2.0è (https://youtu.be/Q7Y2TtvoRJE), ʘ ʪʘʢʞʝ ʪʝʣʝʢʘʥʘʣʫ ç5-TV» ʧʦ ʧʦʚʦʜʫ 

ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʚ ʏʝʯʥʝ 14 ʜʝʢʘʙʨʷ 2020 ʛ. (https://www.5-tv.ru/player/323802). 

ï 9 ʦʢʪʷʙʨʷ 2020 ʛ. ʚ ʨʘʤʢʘʭ ʚʩʝʨʦʩʩʠʡʩʢʦʛʦ ʬʝʩʪʠʚʘʣʷ ʥʘʫʢʠ NAUKA 0+ ɻʎ ʈɸʅ ʚ 

ʬʦʨʤʘʪʝ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʠ ʙʳʣʘ ʦʨʛʘʥʠʟʦʚʘʥʘ ʥʘʫʯʥʦ-ʧʦʧʫʣʷʨʥʘʷ ʣʝʢʮʠʷ 

çʇʫʪʝʰʝʩʪʚʠʝ ʢ ʧʣʘʥʝʪʘʤ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳè. 

  

https://youtu.be/Q7Y2TtvoRJE
https://www.5-tv.ru/player/323802
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2 ʈʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʦʚ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ ʜʣʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʛʨʦʟ ʦʪ 

ʦʙʲʝʢʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʪʦʤʥʦʡ ʵʥʝʨʛʠʠ 

ʅʦʤʝʨ ʪʝʤʳ ʚ ʀʉɻɿ: 0145-2019-0001 
ʅʦʤʝʨ ʨʝʛʠʩʪʨʘʮʠʠ: ɸɸɸɸ-ɸ19-119032090069-8 
ʈʫʢʦʚʦʜʠʪʝʣʴ: ʟʘʚ. ʣʘʙ., 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 

2.1 ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝʪʦʜʠʢʠ ʠʟʤʝʨʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʜʚʠʞʝʥʠʡ ʠ 

ʜʝʬʦʨʤʘʮʠʡ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʟʦʥʝ ʘʢʪʠʚʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ 

ɺʘʞʥʝʡʰʠʤ ʵʣʝʤʝʥʪʦʤ ʦʙʨʘʙʦʪʢʠ ɻʅʉʉ-ʠʟʤʝʨʝʥʠʡ ʷʚʣʷʝʪʩʷ ʚʳʙʦʨ ʠ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʬʠʢʩʘʮʠʷ ʢʦʦʨʜʠʥʘʪʥʦʡ ʩʠʩʪʝʤʳ ʦʪʩʯʝʪʘ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʢʦʦʨʜʠʥʘʪ ʠ ʩʢʦʨʦʩʪʝʡ ʜʚʠʞʝʥʠʡ ʚ ʵʪʦʡ ʩʠʩʪʝʤʝ ʦʪʯʝʪʘ ʜʦʩʪʘʪʦʯʥʦ ʧʨʠʚʷʟʘʪʴ ɻʅʉʉ-ʩʝʪʴ 

ʢ ʩʪʘʥʮʠʷʤ, ʚʭʦʜʷʱʠʤ ʚ ʛʣʦʙʘʣʴʥʫʶ ʨʝʘʣʠʟʘʮʠʶ ʵʪʦʡ ʩʠʩʪʝʤʳ ʦʪʩʯʝʪʘ International 

Terrestrial Reference Frame (ITRF). ʅʦ ʪʘʢʦʡ ʧʦʜʭʦʜ ʥʝ ʦʧʨʘʚʜʘʥ ʜʣʷ ʣʦʢʘʣʴʥʳʭ ʧʦʣʠʛʦʥʦʚ 

ʦʙʲʝʢʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʪʦʤʥʦʡ ʵʥʝʨʛʠʠ (ʆʀɸʕ). ʃʦʢʘʣʴʥʳʝ ɻʅʉʉ-ʠʟʤʝʨʝʥʠʷ ʚʩʝʛʜʘ 

ʪʦʯʥʝʝ ʛʣʦʙʘʣʴʥʳʭ. ɻʣʦʙʘʣʴʥʳʝ ʨʝʰʝʥʠʷ ʪʘʢʞʝ ʩʦʜʝʨʞʘʪ ʚ ʩʝʙʝ ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʤʦʜʝʣʠ, 

ʥʘʧʨʠʤʝʨ, ʧʘʨʘʤʝʪʨʳ ʜʚʠʞʝʥʠʷ ʧʦʣʶʩʘ, ʟʝʤʥʦʛʦ ʠ ʦʢʝʘʥʠʯʝʩʢʦʛʦ ʧʨʠʣʠʚʦʚ, ʢʦʪʦʨʳʝ 

ʚʥʦʩʷʪ ʦʰʠʙʢʠ, ʥʝʦʧʨʘʚʜʘʥʥʦ ʦʪʷʛʦʱʘʶʱʠʝ ʣʦʢʘʣʴʥʳʝ ʨʝʰʝʥʠʷ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʛʣʦʙʘʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʤʳ ʨʠʩʢʫʝʤ ʧʨʦʧʫʩʪʠʪʴ ʚʘʞʥʳʝ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʝ ʩʦʙʳʪʠʷ ʥʠʟʢʦʛʦ 

ʨʘʥʛʘ, ʤʘʩʢʠʨʫʝʤʳʝ ʧʝʨʝʤʝʱʝʥʠʷʤʠ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʣʠʪ. ʋʩʪʨʘʥʝʥʠʝ ʵʪʦʛʦ ʥʝʜʦʩʪʘʪʢʘ 

ʷʚʠʣʦʩʴ ʧʨʝʜʤʝʪʦʤ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʤʝʪʦʜʠʢʠ ʦʧʨʝʜʝʣʝʥʠʷ ʜʚʠʞʝʥʠʡ ʠ ʜʝʬʦʨʤʘʮʠʡ ʚ 

ʨʘʡʦʥʘʭ ʣʦʢʘʣʴʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ, ʚʢʣʶʯʘʷ ʨʘʡʦʥʳ ʆʀɸʕ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʩʤʝʱʝʥʠʡ ʧʫʥʢʪʦʚ ʣʦʢʘʣʴʥʳʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʩʝʪʝʡ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʤʝʪʦʜʠʢʝ ʦʙʨʘʙʦʪʢʠ ʨʘʟʥʦʩʪʝʡ ʧʦʚʪʦʨʥʳʭ ɻʅʉʉ-ʠʟʤʝʨʝʥʠʡ [ʂʘʬʪʘʥ 

ʠ ʜʨ., 2019]. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʤʧʦʥʝʥʪ ʜʚʠʞʝʥʠʡ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʧʫʥʢʪʦʚ ʠʟ ʫʨʘʚʥʠʚʘʥʠʷ 

ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʩʝʪʝʡ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʘʧʧʘʨʘʪ ʦʙʦʙʱʝʥʥʦ ʦʙʨʘʪʥʳʭ ʤʘʪʨʠʮ ɸ-, ʠʥʘʯʝ 

ʠʤʝʥʫʝʤʳʭ g-ʦʙʨʘʪʥʳʤʠ [ʈʘʟʫʤʦʚ, 1981]. ɺ ʵʪʦʡ ʩʚʷʟʠ ʤʝʪʦʜʠʢʘ ʙʳʣʘ ʤʦʜʠʬʠʮʠʨʦʚʘʥʘ 

ʧʫʪʝʤ ʚʚʝʜʝʥʠʷ ʚ ʘʣʛʦʨʠʪʤ ʨʝʰʝʥʠʷ ʦʙʦʙʱʝʥʥʦ ʦʙʨʘʪʥʦʡ ʤʘʪʨʠʮʳ. ɺʝʢʪʦʨʳ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʩʤʝʱʝʥʠʡ dx ʩ ʦʮʝʥʢʦʡ ʠʭ ʪʦʯʥʦʩʪʠ ʧʦʣʫʯʘʶʪ ʠʟ ʨʝʰʝʥʠʷ  

Ὠὼ ὃὗ ὃ ὃὗ ὰ ὗ ὒ    (2.1) 

ɿʘʤʝʪʠʤ, ʯʪʦ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ ʪʝʥʟʦʨʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʜʝʬʦʨʤʘʮʠʠ, ʜʠʣʘʪʘʮʠʠ ʠ 

ʩʜʚʠʛʘ, ʧʩʝʚʜʦʦʙʨʘʱʝʥʠʝ ʥʝ ʚʣʠʷʝʪ, ʪʘʢ ʢʘʢ ʵʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʷʚʣʷʶʪʩʷ ʠʥʚʘʨʠʘʥʪʥʳʤʠ 

ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʚʳʙʦʨʫ ʢʦʥʢʨʝʪʥʦʡ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʢʦʦʨʜʠʥʘʪʥʦʡ ʩʠʩʪʝʤʳ ʦʪʩʯʝʪʘ.  
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ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʠʢʠ ʙʳʣʠ ʦʙʨʘʙʦʪʘʥʳ ɻʅʉʉ-ʜʘʥʥʳʝ ʧʦ ʨʷʜʫ ʪʝʢʪʦʥʠʯʝʩʢʠ 

ʘʢʪʠʚʥʳʭ ʨʘʡʦʥʦʚ, ʥʘʧʨʠʤʝʨ ʚ ʨʘʙʦʪʝ [ʂʘʬʪʘʥ ʠ ʜʨ., 2020] ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʝʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʈʠʜʞʢʨʝʩʪ ʚ ʂʘʣʠʬʦʨʥʠʠ. ʈʠʩ. 2.1 ʜʝʤʦʥʩʪʨʠʨʫʝʪ 

ʚʟʘʠʤʥʳʝ ʧʝʨʝʤʝʱʝʥʠʷ ʙʦʨʪʦʚ ʨʘʟʣʦʤʥʳʭ ʟʦʥ ʂʘʣʠʬʦʨʥʠʠ, ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʟʝʤʣʝʪʨʷʩʝʥʠʝʤ. ʈʘʟʥʦʥʘʧʨʘʚʣʝʥʥʳʡ ʭʘʨʘʢʪʝʨ ʜʚʠʞʝʥʠʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʘʞʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ ʠʟʫʯʝʥʠʷ ʤʝʭʘʥʠʟʤʘ ʦʙʨʘʟʦʚʘʥʠʷ ʩʝʡʩʤʦʨʘʟʨʳʚʦʚ ʚ ʟʦʥʝ ʢʦʥʪʘʢʪʘ 

ʛʣʦʙʘʣʴʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʣʠʪ.  

 

ʈʠʩʫʥʦʢ 2.1 ï ʍʘʨʘʢʪʝʨ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʠ ʚʝʨʪʠʢʘʣʴʥʳʭ ʢʦʩʝʡʩʤʠʯʝʩʢʠʭ 

ʜʚʠʞʝʥʠʡ ʚ ʩʚʷʟʠ ʩ ʩʝʨʠʝʡ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʈʠʜʞʢʨʝʩʪ ʚ 2019 ʛ. 

ɺ ʦʙʣʘʩʪʠ ʠʟʫʯʝʥʠʷ ʧʨʦʮʝʩʩʦʚ ʧʦʜʛʦʪʦʚʢʠ ʢʦʨʦʚʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʤʦʜʝʣʴ ʫʧʨʫʛʦʡ 

ʦʪʜʘʯʠ ʈʝʡʜʘ ʩʝʛʦʜʥʷ ʧʨʠʟʥʘʝʪʩʷ ʦʯʝʥʴ ʤʥʦʛʠʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ 

ʩʝʡʩʤʦʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʆʥʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʘʣʠʯʠʝ ʟʘʧʝʨʪʳʭ, ʥʝʧʦʜʚʠʞʥʳʭ 

ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʜʦʩʪʘʪʦʯʥʦ ʣʦʢʘʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʦʙʣʘʩʪʝʡ ʚ ʤʝʩʪʘʭ ʦʯʘʛʦʚ ʙʫʜʫʱʠʭ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ. ʕʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʪʘʢʞʝ ʥʘʣʠʯʠʝʤ ʩʝʡʩʤʠʯʝʩʢʠʭ 

ʟʘʪʠʰʠʡ ʚ ʪʘʢʠʭ ʟʦʥʘʭ. 

ʉʝʡʩʤʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʧʦʜʚʠʞʥʦʩʪʴ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, 

ʦʪʨʘʞʘʶʪ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʧʨʦʮʝʩʩ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʟʝʤʥʦʡ ʢʦʨʳ. ʇʨʠʤʝʥʝʥʠʝ ʧʨʦʮʝʜʫʨʳ 

ʩʚʦʙʦʜʥʦʛʦ ʫʨʘʚʥʠʚʘʥʠʷ ɻʅʉʉ-ʜʘʥʥʳʭ, ʢʘʢ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʠ ʜʘʥʥʦʡ ʤʝʪʦʜʠʢʠ, ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʥʘʨʫʞʠʚʘʪʴ ʪʘʢʠʝ ʟʦʥʳ. ʇʦʢʘʞʝʤ ʵʪʦ ʥʘ ʩʣʝʜʫʶʱʠʭ ʧʨʠʤʝʨʘʭ.  
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ʈʠʩʫʥʦʢ 2.2 ï ʕʚʦʣʶʮʠʷ ʟʦʥʳ ʤʠʥʠʤʘʣʴʥʳʭ ʩʤʝʱʝʥʠʡ ʚ ʧʨʦʮʝʩʩʝ ʧʦʜʛʦʪʦʚʢʠ ʠ 

ʨʘʟʨʷʜʢʠ ʩʝʨʠʠ ʈʠʜʞʢʨʝʩʪ 2019 ʛ. ʆʙʣʘʩʪʴ ʤʠʥʠʤʘʣʴʥʳʭ ʩʤʝʱʝʥʠʡ ʧʦʢʘʟʘʥʘ 

ʪʸʤʥʦ-ʢʦʨʠʯʥʝʚʳʤ ʮʚʝʪʦʤ, ʤʘʢʩʠʤʘʣʴʥʳʭ ï ʙʝʣʳʤ. ʂʨʘʩʥʳʝ ʦʢʨʫʞʥʦʩʪʠ ʠ ʟʚʝʟʜʳ 

ï ʵʧʠʮʝʥʪʨʳ ʫʤʝʨʝʥʥʳʭ ʠ ʩʠʣʴʥʳʭ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ. ɹʝʣʳʝ ʟʚʝʟʜʳ ï 

ʵʧʠʮʝʥʪʨʳ ʠʩʪʦʨʠʯʝʩʢʠʭ ʢʨʫʧʥʳʭ ʠ ʩʠʣʴʥʳʭ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ 
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ʅʘ ʨʠʩ. 2.2 ʧʨʠʚʝʜʝʥʘ ʟʦʥʘ ʤʠʥʠʤʘʣʴʥʳʭ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʩʤʝʱʝʥʠʡ ʟʝʤʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʦʙʣʘʩʪʠ ʧʦʜʛʦʪʦʚʢʠ ʩʝʨʠʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʈʠʜʞʢʨʝʩʪ ʚ 2019 ʛ. ʀʟ ʨʠʩ. 2.2 ʙ 

ʚʠʜʥʦ, ʯʪʦ ʟʘ ʩʫʪʢʠ ʜʦ ʛʣʘʚʥʦʛʦ ʪʦʣʯʢʘ ʚ ʙʫʜʫʱʝʡ ʵʧʠʮʝʥʪʨʘʣʴʥʦʡ ʠ ʘʬʪʝʨʰʦʢʦʚʦʡ ʟʦʥʝ 

ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʦʙʣʘʩʪʴ ʤʠʥʠʤʘʣʴʥʦʡ ʧʦʜʚʠʞʥʦʩʪʠ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ.  

ʇʦʜʦʙʥʘʷ ʟʘʧʝʨʪʘʷ ʦʙʣʘʩʪʴ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʦʙʣʘʩʪʠ ʜʣʠʪʝʣʴʥʦʛʦ ʩʝʡʩʤʠʯʝʩʢʦʛʦ 

ʟʘʪʠʰʴʷ, ʦʙʥʘʨʫʞʝʥʘ ʪʘʢʞʝ ʠ ʧʝʨʝʜ ʟʝʤʣʝʪʨʷʩʝʥʠʝʤ ɺʘʥ (ʊʫʨʮʠʷ, 2011 ʛ.) (ʨʠʩ. 2.3). 

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. ʇʦʵʪʦʤʫ ʤʝʪʦʜʠʢʘ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʧʦʣʝʟʥʦʡ, ʢʘʢ ʩ ʧʦʟʠʮʠʠ ʧʦʥʠʤʘʥʠʷ ʨʘʟʚʠʪʠʷ ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ, ʪʘʢ ʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʫʯʘʩʪʢʦʚ ʧʦʜʟʝʤʥʦʡ 

ʠʟʦʣʷʮʠʠ ʚʳʩʦʢʦʘʢʪʠʚʥʳʭ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʦʪʭʦʜʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ ʚ ʧʨʠʣʦʞʝʥʠʠ ʢ 

ʅʠʞʥʝʢʘʥʩʢʦʤʫ ʤʘʩʩʠʚʫ. ʆʛʨʘʥʠʯʠʚʘʷʩʴ ʵʪʠʤʠ ʚʳʚʦʜʘʤʠ, ʝʝ ʧʨʘʢʪʠʯʝʩʢʦʡ ʧʨʦʚʝʨʢʦʡ 

ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʛʣʘ ʙʳ ʩʪʘʪʴ ʧʦʩʪʘʥʦʚʢʘ ʜʝʪʘʣʴʥʳʭ ɻʅʉʉ-ʥʘʙʣʶʜʝʥʠʡ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʅʠʞʥʝʢʘʥʩʢʦʛʦ ʤʘʩʩʠʚʘ. 

2.2 ʀʩʩʣʝʜʦʚʘʥʠʝ ʨʘʟʚʠʪʠʷ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʟʦʥʘʭ ʘʢʪʠʚʥʦʛʦ 

ʦʨʦʛʝʥʝʟʘ, ʚʢʣʶʯʘʷ ʩʝʡʩʤʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʨʘʡʦʥʳ ʠ ʧʣʦʱʘʜʢʠ ʨʘʟʤʝʱʝʥʠʷ 

ʆʀɸʕ 

ʈʘʟʣʦʤʥʘʷ ʪʝʢʪʦʥʠʢʘ, ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʥʘʧʨʷʞʝʥʠʷ ʠ ʩʝʡʩʤʠʯʥʦʩʪʴ ʨʘʡʦʥʘ ʷʚʣʷʶʪʩʷ 

ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʢʦʪʦʨʳʝ ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ 

ʥʘ ʨʘʟʥʳʭ ʤʘʩʰʪʘʙʥʳʭ ʫʨʦʚʥʷʭ ʚ ʨʘʡʦʥʘʭ ʨʘʩʧʦʣʦʞʝʥʠʷ ʆʀɸʕ. ɺ 2020 ʛ. ʙʳʣʠ 

ʧʨʦʜʦʣʞʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʤʝʪʦʜʦʣʦʛʠʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʥʘʧʨʷʞʸʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ (ʅɼʉ) ʚ ʨʘʡʦʥʘʭ ʵʧʠʮʝʥʪʨʘʣʴʥʳʭ ʟʦʥ 

ʥʝʛʣʫʙʦʢʠʭ (H ~ 10ï20 ʢʤ) ʢʦʨʦʚʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ M > 6. ɹʳʣʦ ʠʩʩʣʝʜʦʚʘʥʦ 

ʟʝʤʣʝʪʨʷʩʝʥʠʝ, ʢʦʪʦʨʦʝ ʧʨʦʠʟʦʰʣʦ 17 ʘʚʛʫʩʪʘ 1999 ʛʦʜʘ ʚ ʊʫʨʮʠʠ ʩ Mw 7,4. ʕʧʠʮʝʥʪʨ 

ʥʘʭʦʜʠʣʩʷ ʚ ʨʘʡʦʥʝ ʛ. ʀʟʤʠʪ (40°42' ʩ. ʰ. 29Á59' ʚ. ʜ., ʛʣʫʙʠʥʘ ʦʯʘʛʘ 13ï18 ʢʤ). ʄʝʪʦʜʠʢʘ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʅɼʉ ʙʣʦʯʥʳʭ ʛʝʪʝʨʦʛʝʥʥʳʭ ʤʘʩʩʠʚʦʚ, ʥʘʨʫʰʝʥʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ 

ʨʘʟʣʦʤʘʤʠ ʠʟʣʦʞʝʥʘ ʚ ʥʘʰʠʭ ʨʘʙʦʪʘʭ [Morozov, 2016; 2018]. 

ʈʘʥʝʝ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʪʝʥʜʝʥʮʠʷ ʣʦʢʘʣʠʟʘʮʠʠ ʵʧʠʮʝʥʪʨʦʚ ʢʦʨʦʚʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 

M6ï6,8 ʚ ʟʦʥʘʭ ʘʥʦʤʘʣʴʥʦ ʚʳʩʦʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʘʧʨʷʞʝʥʠʡ. ʇʨʠ ʵʪʦʤ ʵʧʠʮʝʥʪʨ 

ʛʣʘʚʥʦʛʦ ʪʦʣʯʢʘ ʥʘʭʦʜʠʣʩʷ ʚ ʦʙʣʘʩʪʠ ʘʥʦʤʘʣʴʥʦʛʦ ʚʳʩʦʢʦʛʦ ʦʪʥʦʰʝʥʠʷ ʛʣʘʚʥʦʛʦ 

ʥʘʧʨʷʞʝʥʠʷ ʢ ʥʘʧʨʷʞʝʥʠʶ ʦʪʧʦʨʘ, ʢʘʢ ʧʨʘʚʠʣʦ ůmax/ůmin > 6 ʧʨʠ ʬʦʥʦʚʦʤ ʟʥʘʯʝʥʠʠ 

ʨʘʚʥʦʛʦ 3. 
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ʈʠʩʫʥʦʢ 2.3 ï ɺʝʢʪʦʨʳ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʠ ʠʟʦʣʠʥʠʠ ʚʝʨʪʠʢʘʣʴʥʳʭ ʜʚʠʞʝʥʠʡ 

ʟʝʤʣʝʪʨʷʩʝʥʠʷ ɺʘʥ (ʊʫʨʮʠʷ, 2011 ʛ., (ʣʝʚʘʷ ʢʦʣʦʥʢʘ). ɿʦʥʳ ʤʠʥʠʤʘʣʴʥʳʭ 

ʩʤʝʱʝʥʠʡ (ʧʨʘʚʘʷ ʢʦʣʦʥʢʘ) 

ʅʘ ʨʠʩ. 2.4 ʧʨʠʚʝʜʝʥʘ ʢʘʨʪʘ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʘʧʨʷʞʝʥʠʡ (çʚʝʢʦʚʳʭè ʪʝʢʪʦʥʠʯʝʩʢʠʭ 

ʥʘʧʨʷʞʝʥʠʡ) ʚ ʨʘʡʦʥʝ ʜʦ ʤʦʤʝʥʪʘ ʦʙʨʘʟʦʚʘʥʠʷ ʨʘʟʨʳʚʘ. ʄʦʞʥʦ ʚʠʜʝʪʴ, ʯʪʦ ʚ ʣʦʢʘʣʴʥʳʭ 

ʦʙʣʘʩʪʷʭ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚ ʦʢʦʥʯʘʥʠʠ ʨʘʟʣʦʤʦʚ ʚʦʟʥʠʢʘʶʪ ʟʦʥʳ ʘʥʦʤʘʣʴʥʦ ʚʳʩʦʢʦʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʘʧʨʷʞʝʥʠʡ ůi (ůi
2 ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʥʘʢʦʧʣʝʥʥʦʡ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʵʥʝʨʛʠʠ 

ʜʝʬʦʨʤʘʮʠʠ). ɺ ʵʧʠʮʝʥʪʨʝ ʥʘʧʨʷʞʝʥʠʷ ůxx ʤʝʥʷʶʪ ʟʥʘʢ, ʧʝʨʝʭʦʜʷ ʚ ʧʦʣʦʞʠʪʝʣʴʥʳʝ 

ʥʘʧʨʷʞʝʥʠʷ ʨʘʩʪʷʞʝʥʠʷ. ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʚʝʨʦʷʪʥʦʩʪʠ 

ʦʙʨʘʟʦʚʘʥʠʷ ʨʘʟʨʳʚʘ ʚ ʵʪʦʡ ʟʦʥʝ ʚ ʨʘʤʢʘʭ ʤʦʜʝʣʠ ʂʫʣʦʥʘ-ʄʦʨʘ. ʅʘ ʨʠʩ. 2.5 ʧʨʠʚʝʜʝʥʘ 

ʢʘʨʪʘ ʦʪʥʦʰʝʥʠʷ ůyy/ůxx, ʛʜʝ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʦʪʥʦʰʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʨʝʘʣʠʟʘʮʠʠ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʨʘʩʪʷʞʝʥʠʷ ůxx. 
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ɺ ʵʧʠʮʝʥʪʨʝ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʥʘʧʨʷʞʝʥʠʡ ʜʦʩʪʠʛʘʝʪ  ͯ70 ʄʇʘ, ʧʨʠ ʵʪʦʤ ůyy/ůxx, 

ʤʝʥʷʝʪ ʟʥʘʢ, ʪ.ʝ. ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ůxx ʦʙʨʘʟʫʶʪ ʮʝʧʦʯʢʫ ʘʥʦʤʘʣʴʥʳʭ ʟʦʥ, 

ʚʳʪʷʥʫʪʳʭ ʚ ʰʠʨʦʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʊʦʛʜʘ ʚ ʨʘʤʢʘʭ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʛʦ ʧʨʦʛʥʦʟʘ ʤʦʞʥʦ 

ʙʳʣʦ ʙʳ ʦʞʠʜʘʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʨʘʟʨʳʚʘ ʠʤʝʥʥʦ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʠ ʝʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʥʘ 

ʟʘʧʘʜ ʠ ʚʦʩʪʦʢ ʚ ʟʦʥʳ ʘʥʦʤʘʣʴʥʦ ʚʳʩʦʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʘʧʨʷʞʝʥʠʡ. 

 

ʈʠʩʫʥʦʢ 2.4 ï ʂʘʨʪʘ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ůi ʥʘʧʨʷʞʝʥʠʡ ʚ ʵʧʠʮʝʥʪʨʘʣʴʥʦʡ ʟʦʥʝ 

ʀʟʤʠʪʩʢʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʜʦ ʤʦʤʝʥʪʘ ʛʣʘʚʥʦʛʦ ʪʦʣʯʢʘ: 1 ï ʵʧʠʮʝʥʪʨ; 

2 ï ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʨʘʟʣʦʤʳ; 3 ï ʧʦʣʦʞʝʥʠʝ ʥʦʚʦʛʦ ʨʘʟʨʳʚʘ; 4 ï ʛʨʘʥʠʮʳ ʚʦʜʥʳʭ 

ʧʦʚʝʨʭʥʦʩʪʝʡ (ʟʘʣʠʚ ʠ ʦʟʝʨʘ); 5 ï ʩʠʣʴʥʳʡ ʘʬʪʝʨʰʦʢ ʟʝʤʣʝʪʨʷʩʝʥʠʷ, M 6,2; 6 ï ʟʦʥʘ 

ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʛʦ ʧʨʦʛʥʦʟʘ ʚʦʟʤʦʞʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʨʘʟʨʳʚʘ 

 

ʈʠʩʫʥʦʢ 2.5 ï ʂʘʨʪʘ ʣʦʢʘʣʠʟʘʮʠʠ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ůxx (ʥʘʧʨʷʞʝʥʠʡ 

ʨʘʩʪʷʞʝʥʠʷ) ʜʦ ʤʦʤʝʥʪʘ ʦʙʨʘʟʦʚʘʥʠʷ ʨʘʟʨʳʚʘ: 1 ï ʵʧʠʮʝʥʪʨ ʟʝʤʣʝʪʨʷʩʝʥʠʷ;  

2 ï ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʨʘʟʣʦʤʳ; 3 ï ʧʦʣʦʞʝʥʠʝ ʥʦʚʦʛʦ ʨʘʟʨʳʚʘ; 4 ï ʛʨʘʥʠʮʳ ʚʦʜʥʳʭ 

ʧʦʚʝʨʭʥʦʩʪʝʡ; 5 ï ʩʠʣʴʥʳʡ ʘʬʪʝʨʰʦʢ ʀʟʤʠʪʩʢʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ, ʄ 6,2;  

6 ï ʦʙʣʘʩʪʠ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ůxx; 7 ï ʦʙʣʘʩʪʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ 

ʥʘʧʨʷʞʝʥʠʡ ůxx 

ʅʘ ʨʠʩ. 2.6 ʧʦʢʘʟʘʥʘ ʜʝʪʘʣʠʟʘʮʠʷ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʨʘʩʪʷʞʝʥʠʷ ůxx 

ʚ ʦʙʣʘʩʪʠ ʵʧʠʮʝʥʪʨʘ ʛʣʘʚʥʦʛʦ ʪʦʣʯʢʘ. ɺʠʜʥʦ, ʯʪʦ ʵʧʠʮʝʥʪʨ ʧʦʧʘʜʘʝʪ ʚ ʦʙʣʘʩʪʴ 

ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ůxx ʠ ʠʟ ʵʪʦʡ ʦʙʣʘʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʦʚʳʡ ʨʘʟʨʳʚ. 
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ʈʠʩʫʥʦʢ 2.6 ï ʂʘʨʪʘ ʥʘʧʨʷʞʝʥʠʡ ůxx ʚ ʵʧʠʮʝʥʪʨʘʣʴʥʦʡ ʦʙʣʘʩʪʠ ʜʦ ʤʦʤʝʥʪʘ 

ʛʣʘʚʥʦʛʦ ʪʦʣʯʢʘ: 1 ï ʵʧʠʮʝʥʪʨ ʟʝʤʣʝʪʨʷʩʝʥʠʷ; 2 ï ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʨʘʟʣʦʤʳ;  

3 ï ʧʦʣʦʞʝʥʠʝ ʥʦʚʦʛʦ ʨʘʟʨʳʚʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʈʝʟʫʣʴʪʘʪʳ ʜʘʶʪ ʦʩʥʦʚʘʥʠʝ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʨʘʟʨʳʚ ʠʟ ʦʙʣʘʩʪʠ ʛʠʧʦʮʝʥʪʨʘ 

ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ ʟʘʧʘʜ ʠ ʥʘ ʚʦʩʪʦʢ, ʧʝʨʝʩʝʢʘʷ ʦʙʣʘʩʪʠ ʚʳʩʦʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʥʘʧʨʷʞʝʥʠʡ, ʢʦʨʨʝʣʠʨʫʷ ʠ ʩ ʘʥʦʤʘʣʴʥʦ ʚʳʩʦʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʦʪʥʦʰʝʥʠʷ ůxx/ůyy > 4ï6, 

ʧʝʨʝʭʦʜʷʱʠʝ ʚ ʥʘʧʨʷʞʝʥʠʷ ʨʘʩʪʷʞʝʥʠʷ. ʏʘʩʪʠʯʥʳʡ ʩʙʨʦʩ ʥʘʧʨʷʞʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʥʦʚʦʛʦ 

ʨʘʟʨʳʚʘ ʟʘʧʫʩʢʘʝʪ ʘʬʪʝʨʰʦʢʦʚʳʡ ʧʨʦʮʝʩʩ ʚ ʟʦʥʘʭ ʨʘʥʝʝ ʥʘʢʦʧʣʝʥʥʳʭ çʚʝʢʦʚʳʭè 

(ʩʪʘʪʠʯʝʩʢʠʭ) ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʧʨʷʞʝʥʠʡ. ʆʥ ʟʘʭʚʘʪʳʚʘʝʪ ʧʨʦʪʷʞʝʥʥʫʶ ʟʦʥʫ ʜʣʠʥʦʡ 

ʧʦʨʷʜʢʘ 170 ʢʤ ʩ ʣʦʢʘʣʠʟʘʮʠʝʡ ʛʠʧʦʮʝʥʪʨʦʚ ʘʬʪʝʨʰʦʢʦʚ ʚ ʠʥʪʝʨʚʘʣʝ ʛʣʫʙʠʥ 5ï20 ʢʤ ʦʪ 

ʧʦʚʝʨʭʥʦʩʪʠ. ʃʦʛʠʯʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʨʘʟʨʳʚ, ʩʪʘʨʪʫʷ ʠʟ ʛʠʧʦʮʝʥʪʨʘ ʥʘ ʛʣʫʙʠʥʝ 18 ʢʤ, 

ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʩʦʙʩʪʚʝʥʥʦʡ ʟʦʥʝ ʚʳʩʦʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘʧʨʷʞʝʥʠʡ (ʚ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ 

ʫʩʪʨʝʤʣʷʷʩʴ ʢ ʧʦʚʝʨʭʥʦʩʪʠ), ʩʪʠʤʫʣʠʨʫʷ ʜʘʣʴʥʝʡʰʠʡ ʘʚʪʦʤʦʜʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʩʦʝʜʠʥʝʥʠʷ 

ʟʦʥ ʘʥʦʤʘʣʴʥʦ ʚʳʩʦʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʘʧʨʷʞʝʥʠʡ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʝʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʧʦ ʣʘʪʝʨʘʣʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʣʦʢʘʣʠʟʘʮʠʠ ʢʣʘʩʪʝʨʦʚ 

ʘʬʪʝʨʰʦʢʦʚ ʚ ʟʦʥʘʭ, ʛʜʝ ůxx/ůyy ʧʨʝʚʳʰʘʝʪ ʬʦʥʦʚʳʝ ʟʥʘʯʝʥʠʷ, ʜʦʩʪʠʛʘʷ 6 ʠ ʚʳʰʝ. ʕʪʦ 

ʟʥʘʯʠʪ, ʯʪʦ ʚ ʛʠʧʦʮʝʥʪʨʘʭ ʘʬʪʝʨʰʦʢʦʚ ʨʘʟʨʳʚ ʚʦʟʥʠʢʘʝʪ ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʠʭ 

ʥʘʧʨʷʞʝʥʠʷʭ ůyy ʠ ʥʠʟʢʠʭ ʟʥʘʯʝʥʠʷʭ ʥʘʧʨʷʞʝʥʠʡ ʦʪʧʦʨʘ, ʧʝʨʝʭʦʜʷʱʠʭ ʚ ʥʘʧʨʷʞʝʥʠʷ 

ʨʘʩʪʷʞʝʥʠʷ, ʪ.ʝ. ʚ ʫʩʣʦʚʠʷʭ ʦʧʪʠʤʘʣʴʥʳʭ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʘʟʨʳʚʘ ʚ ʚʠʜʝ ʩʜʚʠʛʘ.  

ʆʙʨʘʟʦʚʘʚʰʠʡʩʷ ʨʘʟʨʳʚ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ ʧʦʨʷʜʢʘ  ͯ170 ʢʤ ʩʥʠʤʘʝʪ ʥʘʢʦʧʣʝʥʥʳʝ 

çʚʝʢʦʚʳʝè ʩʪʘʪʠʯʝʩʢʠʝ ʥʘʧʨʷʞʝʥʠʷ ʚ ʟʦʥʝ ʩʚʦʝʛʦ ʚʣʠʷʥʠʷ. ʅʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʝʥ ʵʪʦʪ 
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ʧʨʦʮʝʩʩ ʚ ʣʦʢʘʣʴʥʳʭ ʟʦʥʘʭ ʚʳʩʦʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʘʧʨʷʞʝʥʠʡ, ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ 

ʟʝʤʣʝʪʨʷʩʝʥʠʶ, ʪ.ʝ. ʚ ʢʣʘʩʪʝʨʘʭ ʩ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʴʶ ʘʬʪʝʨʰʦʢʦʚ. ʅʘ ʨʠʩ. 2.7 ʧʦʢʘʟʘʥʘ 

ʢʘʨʪʘ ʨʘʟʥʦʩʪʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʘʧʨʷʞʝʥʠʡ, ʨʘʩʩʯʠʪʘʥʥʘʷ ʧʦ ʬʦʨʤʫʣʝ: 

Ў„ ȿ„ȿ ȿ„ȿ,     (2.2) 

ʛʜʝ ộ„Ớ ʠ ộ„Ớ ï ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʥʘʧʨʷʞʝʥʠʡ ʚ ʧʨʦʠʟʚʦʣʴʥʦʡ ʪʦʯʢʝ ʜʦ ʠ ʧʦʩʣʝ 

ʦʙʨʘʟʦʚʘʥʠʷ ʨʘʟʨʳʚʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

 

ʈʠʩʫʥʦʢ 2.7 ï ʂʘʨʪʘ ʨʘʟʥʦʩʪʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʘʧʨʷʞʝʥʠʡ Ўůi ʜʦ ʠ ʧʦʩʣʝ 

ʀʟʤʠʪʩʢʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʥʥʳʭ: 1 ï ʵʧʠʮʝʥʪʨ ʟʝʤʣʝʪʨʷʩʝʥʠʷ; 

2 ï ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʨʘʟʣʦʤʳ; 3 ï ʧʦʣʦʞʝʥʠʝ ʥʦʚʦʛʦ ʨʘʟʨʳʚʘ; 4 ï ʛʨʘʥʠʮʳ ʚʦʜʥʳʭ 

ʧʦʚʝʨʭʥʦʩʪʝʡ (ʟʘʣʠʚ ʠ ʦʟʝʨʘ); 5 ï ʩʠʣʴʥʳʡ ʘʬʪʝʨʰʦʢ ʟʝʤʣʝʪʨʷʩʝʥʠʷ, ʄ 6,2;  

6 ï ʘʬʪʝʨʰʦʢʠ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ ʚ ʧʝʨʚʳʝ 12 ʯʘʩʦʚ ʧʦʩʣʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ;  

7 ï ʤʘʢʩʠʤʘʣʴʥʳʝ ʩʤʝʱʝʥʠʷ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ɺr ʜʝʣʷʶʪʩʷ 4 ʟʦʥʳ ʩʙʨʦʰʝʥʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʘʧʨʷʞʝʥʠʡ, ʠ ʜʚʝ ʟʦʥʳ ʟʘʧʘʜʥʝʝ 

ʦʪ ʥʝʛʦ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʟʦʥʘʤ ʦʙʥʘʨʫʞʝʥʥʳʭ ʪʨʝʱʠʥ ʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʨʘʟʨʳʚʦʚ ʧʦ 

ʨʘʟʣʦʤʫ ʜʦ 5 ʤ. 

ʆʙʨʘʪʠʤ ʚʥʠʤʘʥʠʝ ʥʘ ʘʥʘʣʦʛʠʯʥʫʶ ʩʠʪʫʘʮʠʶ, ʧʨʝʜʰʝʩʪʚʫʶʱʫʶ ʕʨʟʠʢʘʥʩʢʦʤʫ 

ʟʝʤʣʝʪʨʷʩʝʥʠʶ 13.03.1992 ʄ 6,9 ʥʘ ʚʦʩʪʦʢʝ ʉʝʚʝʨʦ-ɸʥʘʪʦʣʠʡʩʢʦʛʦ ʨʘʟʣʦʤʘ. ʅʘ ʨʠʩ. 2.8 

ʧʨʠʚʝʜʝʥʘ ʢʘʨʪʘ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʘʧʨʷʞʝʥʠʡ ʚ ʵʧʠʮʝʥʪʨʘʣʴʥʦʡ ʟʦʥʝ ʤʦʤʝʥʪʘ 

ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʠ ʧʨʠʚʝʜʝʥʳ ʥʦʚʳʝ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʦʪʥʦʰʝʥʠʷ ʛʣʘʚʥʳʭ ʜʝʡʩʪʚʫʶʱʠʭ 

ʥʘʧʨʷʞʝʥʠʡ. ʄʦʞʥʦ ʚʠʜʝʪʴ, ʯʪʦ ʵʧʠʮʝʥʪʨ ʛʣʘʚʥʦʛʦ ʪʦʣʯʢʘ ʣʦʢʘʣʠʟʦʚʘʥ ʚ ʟʦʥʝ ʚʳʩʦʢʦʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ ʘʥʦʤʘʣʴʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʛʣʘʚʥʳʭ ʜʝʡʩʪʚʫʶʱʠʭ ʥʘʧʨʷʞʝʥʠʡ (ʫʯʠʪʳʚʘʷ 

ʚʦʟʤʦʞʥʳʝ ʦʰʠʙʢʠ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʢʘʢ ʢʦʦʨʜʠʥʘʪ ʵʧʠʮʝʥʪʨʘ  2ï5 ʢʤ, ʪʘʢ ʠ ʧʦʣʦʞʝʥʠʝ 

ʦʢʦʥʯʘʥʠʡ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʨʘʟʣʦʤʦʚ). 
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ʈʠʩʫʥʦʢ 2.8 ï ʂʘʨʪʘ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʘʧʨʷʞʝʥʠʡ ůi ʠ ʦʪʥʦʰʝʥʠʷ ʛʣʘʚʥʳʭ 

ʥʘʧʨʷʞʝʥʠʡ ůyy/ůxx ʚ ʟʦʥʝ ʕʨʟʠʢʘʥʩʢʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʜʦ ʛʣʘʚʥʦʛʦ ʪʦʣʯʢʘ): 

1 ï ʵʧʠʮʝʥʪʨ ʟʝʤʣʝʪʨʷʩʝʥʠʷ 13.03.1992 ʄ 6,9; 2 ï ʩʠʣʴʥʳʡ ʘʬʪʝʨʰʦʢ, ʄ 5,8;  

3 ï ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʨʘʟʣʦʤʳ; 4 ï ʦʙʣʘʩʪʴ, ʜʣʷ ʢʦʪʦʨʦʡ ʧʨʠʚʝʜʝʥʳ ʦʪʥʦʰʝʥʠʷ 

ʛʣʘʚʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ůyy/ůxx; 5 ï ʥʦʚʳʡ ʨʘʟʨʳʚ; 6 ï ʦʙʣʘʩʪʴ ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʵʧʠʮʝʥʪʨʘ ʦʯʘʛʘ; 7 ï ʤʝʭʘʥʠʟʤʳ ʦʯʘʛʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʠ ʝʛʦ ʩʠʣʴʥʦʛʦ ʘʬʪʝʨʰʦʢʘ 

ʈʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ ʧʨʝʜʧʦʣʦʞʝʥʠʷ 

ʄ. ɺ. ɻʟʦʚʩʢʦʛʦ, ʯʪʦ ʨʘʟʨʳʚ ʧʨʠ ʟʝʤʣʝʪʨʷʩʝʥʠʠ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʯʝʨʝʟ ʦʙʣʘʩʪʠ 

çʧʝʨʚʦʥʘʯʘʣʴʥʦ ʧʦʚʳʰʝʥʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʫʯʘʩʪʢʦʚ ʟʝʤʥʦʡ ʢʦʨʳè. ɺ ʨʘʤʢʘʭ ʜʠʣʘʪʘʥʪʥʦ-

ʜʠʬʬʫʟʠʦʥʥʦʡ ʤʦʜʝʣʠ ʨʘʟʨʳʚ ʟʘʨʦʞʜʘʝʪʩʷ ʚ ʦʙʣʘʩʪʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʫʧʨʫʛʠʭ ʥʘʧʨʷʞʝʥʠʡ 

ʪʘʤ, ʛʜʝ ʨʘʟʥʦʩʪʴ ʛʣʘʚʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʧʨʷʞʝʥʠʡ (ʜʝʚʠʘʪʦʨʥʘʷ ʯʘʩʪʴ ʪʝʥʟʦʨʘ 

ʥʘʧʨʷʞʝʥʠʡ) ʚʦʟʨʘʩʪʘʝʪ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʦʟʨʘʩʪʘʝʪ ʦʪʥʦʰʝʥʠʝ ʛʣʘʚʥʳʭ ʥʘʧʨʷʞʝʥʠʡ 

ʩʞʘʪʠʷ ʧʨʠ ʧʦʩʣʝʜʫʶʱʝʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʥʘʧʨʷʞʝʥʠʡ ʦʪʧʦʨʘ ʚ ʥʘʧʨʷʞʝʥʠʷ ʨʘʩʪʷʞʝʥʠʷ. 

2.3 ʅʝʡʨʦʩʝʪʝʚʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʦʣʷ ʩʢʦʨʦʩʪʝʡ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʚ 

ʤʝʩʪʘʭ ʨʘʩʧʦʣʦʞʝʥʠʷ ʆʀɸʕ ʧʦ ʜʘʥʥʳʤ ɻʅʉʉ-ʥʘʙʣʶʜʝʥʠʡ (ʥʘ ʧʨʠʤʝʨʝ 

ʅʠʞʥʝʢʘʥʩʢʦʛʦ ʤʘʩʩʠʚʘ) 

ʉʦʚʨʝʤʝʥʥʳʝ ʜʚʠʞʝʥʠʷ ʟʝʤʥʦʡ ʢʦʨʳ (ʉɼɿʂ) ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʚʠʜʦʚ ʦʧʘʩʥʦʩʪʠ, 

ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʝʛʘʪʠʚʥʳʤ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʤ ʧʦʩʣʝʜʩʪʚʠʷʤ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ʚ ʨʘʡʦʥʘʭ ʨʘʩʧʦʣʦʞʝʥʠʷ ʆʀɸʕ. ɺ 2018 ʛʦʜʫ ʚ ʂʨʘʩʥʦʷʨʩʢʦʤ ʢʨʘʝ ʥʘʯʘʪʦ 
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ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʧʝʨʚʦʛʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʌ ʧʫʥʢʪʘ ʛʣʫʙʠʥʥʦʛʦ ʟʘʭʦʨʦʥʝʥʠʷ 

ʚʳʩʦʢʦʘʢʪʠʚʥʳʭ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʦʪʭʦʜʦʚ (ʇɻɿʈʆ). ɼʣʷ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʉɼɿʂ ʙʳʣʠ 

ʟʘʣʦʞʝʥʳ ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʧʫʥʢʪʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʟʤʝʨʝʥʠʡ ɻʅʉʉ-

ʤʝʪʦʜʘʤʠ [ʊʘʪʘʨʠʥʦʚ, 2018]. 

ʅʘ ʨʠʩ. 2.8 ʧʨʠʚʝʜʝʥʘ ʩʭʝʤʘ ʪʦʯʝʢ ʧʫʥʢʪʦʚ ʩʝʪʠ ʥʘʙʣʶʜʝʥʠʡ ʚ 2020 ʛʦʜʫ, ʚʳʜʝʣʝʥʘ 

ʦʙʣʘʩʪʴ ʢʦʥʪʫʨʘ ʠʩʧʦʣʴʟʫʝʤʦʡ ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʩʝʪʠ (ʬʠʦʣʝʪʦʚʘʷ ʣʠʥʠʷ) ʠ ʦʙʣʘʩʪʴ, ʥʘ 

ʧʣʦʱʘʜʠ ʢʦʪʦʨʦʡ ʥʝʦʙʭʦʜʠʤʘ ʦʮʝʥʢʘ ʜʚʠʞʝʥʠʡ ʠ ʜʝʬʦʨʤʘʮʠʡ ʟʝʤʥʦʡ ʢʦʨʳ (ʩʠʥʷʷ ʣʠʥʠʷ). 

ʀʟ-ʟʘ ʩʣʦʞʥʳʭ ʤʝʩʪʥʳʭ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʦʢʦʣʦ 2/3 ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ 

ʥʘʭʦʜʠʪʩʷ ʚʥʝ ʢʦʥʪʫʨʘ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʩʝʪʠ, ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʣʷ ʵʪʦʡ ʦʙʣʘʩʪʠ 

ʥʝʚʦʟʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʟʥʘʯʝʥʠʷ ʜʚʠʞʝʥʠʡ ʠ ʜʝʬʦʨʤʘʮʠʡ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ ʧʝʨʝʜ ʜʝʬʦʨʤʘʮʠʦʥʥʳʤ ʘʥʘʣʠʟʦʤ ʜʘʥʥʳʭ ʥʝʦʙʭʦʜʠʤʦ ʧʦʣʫʯʠʪʴ ʟʥʘʯʝʥʠʷ ʩʢʦʨʦʩʪʝʡ 

ʠ ʩʤʝʱʝʥʠʡ ʚ ʫʟʣʳ ʨʝʛʫʣʷʨʥʦʡ ʩʝʪʠ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʵʢʩʪʨʘʧʦʣʠʨʦʚʘʪʴ ʠʩʭʦʜʥʳʝ 

ʜʘʥʥʳʝ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʨʝʛʫʣʷʨʥʳʭ ʩʝʪʦʯʥʳʭ ʜʘʥʥʳʭ. 

ɼʣʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʵʢʩʪʨʘʧʦʣʷʮʠʠ ʜʘʥʥʳʭ ʙʳʣʠ ʧʨʠʤʝʥʝʥʳ ʠʩʢʫʩʩʪʚʝʥʥʳʝ 

ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ. ɼʘʥʥʳʡ ʘʣʛʦʨʠʪʤ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʦʝʚʫʶ ʩʠʩʪʝʤʫ ʩʦʝʜʠʥʸʥʥʳʭ 

ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʤʝʞʜʫ ʩʦʙʦʡ ʧʨʦʩʪʳʭ ʧʨʦʮʝʩʩʦʨʦʚ (ʥʝʡʨʦʥʦʚ). ʂʘʞʜʳʡ ʥʝʡʨʦʥ 

ʩʝʪʠ ʠʤʝʝʪ ʜʝʣʦ ʪʦʣʴʢʦ ʩ ʩʠʛʥʘʣʘʤʠ, ʢʦʪʦʨʳʝ ʦʥ ʧʦʣʫʯʘʝʪ, ʠ ʩʠʛʥʘʣʘʤʠ, ʢʦʪʦʨʳʝ ʦʥ 

ʧʦʩʳʣʘʝʪ ʜʨʫʛʠʤ ʥʝʡʨʦʥʘʤ. ɹʫʜʫʯʠ ʩʦʝʜʠʥʸʥʥʳʤʠ ʚ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʫʶ ʩʝʪʴ ʪʘʢʠʝ ʧʦ 

ʦʪʜʝʣʴʥʦʩʪʠ ʧʨʦʩʪʳʝ ʥʝʡʨʦʥʳ ʚʤʝʩʪʝ ʩʧʦʩʦʙʥʳ ʚʳʧʦʣʥʷʪʴ ʜʦʚʦʣʴʥʦ ʩʣʦʞʥʳʝ ʟʘʜʘʯʠ. 

ʋ ʩʝʪʠ ʠʤʝʶʪʩʷ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʥʝʡʨʦʥʘʤʠ, ʠ ʩʠʣʘ ʵʪʠʭ ʚʟʘʠʤʦʩʚʷʟʝʡ ʚʳʨʘʞʝʥʘ 

ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʚʝʩʦʚʳʤʠ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ. ʇʦʣʥʘʷ ʤʘʪʨʠʮʘ ʪʘʢʠʭ ʚʝʩʦʚʳʭ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʠ ʚʭʦʜʥʳʭ ʠ ʚʳʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ ʥʝʡʨʦʥʦʚ, ʧʦ ʩʫʪʠ, ʠ ʷʚʣʷʝʪʩʷ ʨʝʰʘʶʱʠʤ 

ʘʧʧʘʨʘʪʦʤ ʵʪʦʛʦ ʤʝʪʦʜʘ. 

ʉʪʨʫʢʪʫʨʘ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʙʳʣʘ ʚʳʙʨʘʥʘ ʩʣʝʜʫʶʱʘʷ ï 5 ʥʝʡʨʦʥʦʚ ʚ ʩʢʨʳʪʦʤ ʩʣʦʝ 

(2 ʩʢʨʳʪʳʭ ʩʣʦʷ), 1 ʥʝʡʨʦʥ ʚʳʭʦʜʥʦʛʦ ʩʣʦʷ (ʨʠʩ. 2.10). ʊ.ʢ. ʩʤʝʱʝʥʠʝ ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʠ 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ, ʚ ʢʘʯʝʩʪʚʝ ʬʫʥʢʮʠʠ ʘʢʪʠʚʘʮʠʠ ʙʳʣ ʚʳʙʨʘʥ 

ʛʠʧʝʨʙʦʣʠʯʝʩʢʠʡ ʪʘʥʛʝʥʩ. 

ʄʝʪʨʠʢʠ ʜʣʷ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʛʥʦʟʦʚ ʘʣʛʦʨʠʪʤʘ ʙʳʣʠ ʚʳʙʨʘʥʳ 

ʩʣʝʜʫʶʱʠʝ. ʉʨʝʜʥʠʡ ʤʦʜʫʣʴ ʦʪʢʣʦʥʝʥʠʷ (MAE ï Mean Absolute Error) ʧʦʢʘʟʳʚʘʝʪ ʩʨʝʜʥʝʝ 

ʘʙʩʦʣʶʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʧʨʦʛʥʦʟʠʨʫʝʤʳʭ ʩʤʝʱʝʥʠʡ ʦʪ ʠʩʪʠʥʥʳʭ. ʇʨʠʤʝʥʝʥʠʝ ʠʤʝʥʥʦ 

ʘʙʩʦʣʶʪʥʦʛʦ ʦʪʢʣʦʥʝʥʠʷ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʟʥʘʯʝʥʠʷ ʩʤʝʱʝʥʠʡ ʤʦʛʫʪ ʙʳʪʴ ʢʘʢ 

ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ, ʪʘʢ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ. MAE ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 2.3: 
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ʈʠʩʫʥʦʢ 2.9 ï ʉʭʝʤʘ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʦʣʠʛʦʥʘ. 1 ï ʛʨʘʥʠʮʘ ʢʦʥʪʘʢʪʘ ʉʠʙʠʨʩʢʦʡ 

ʧʣʘʪʬʦʨʤʳ ʠ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʧʣʠʪʳ; 2 ï ʢʨʫʧʥʳʝ ʨʘʟʣʦʤʳ; 3 ï ɻʅʉʉ-ʧʫʥʢʪʳ; 

4 ï ʢʦʥʪʫʨ ʩʝʪʠ; 5 ï ʦʙʣʘʩʪʴ, ʛʜʝ ʪʨʝʙʫʝʪʩʷ ʧʨʦʛʥʦʟ. ʆʩʥʦʚʥʳʝ ʪʝʢʪʦʥʠʯʝʩʢʠʝ 

ʨʘʟʣʦʤʳ: 1 ï ʇʝʨʚʳʡ ʂʨʘʩʥʦʷʨʩʢʠʡ ʨʘʟʣʦʤ; 2 ï ʄʫʨʘʪʦʚʩʢʠʡ ʨʘʟʣʦʤ; 

3 ï ɸʪʘʤʘʥʦʚʩʢʠʡ ʨʘʟʣʦʤ; 4 ï ʂʘʥʩʢʦ-ɸʪʘʤʘʥʦʚʩʢʠʡ ʨʘʟʣʦʤ; 5 ï ʄʘʣʦʪʝʣʴʩʢʠʡ 

ʨʘʟʣʦʤ; 6 ï ʇʨʘʚʦʙʝʨʝʞʥʳʡ ʨʘʟʣʦʤ; 7 ï ɹʦʣʴʰʝʪʝʣʴʩʢʠʡ ʨʘʟʣʦʤ; 8 ï ʐʫʤʠʭʠʥʩʢʠʡ 

ʨʘʟʣʦʤ; 9 ï ɹʘʡʢʘʣʴʩʢʠʡ ʨʘʟʣʦʤ 

ὓὃὉ  В ȿὟ ὥȿ       (2.3) 

ʛʜʝ n ï ʢʦʣʠʯʝʩʪʚʦ ʪʦʯʝʢ ʚ ʠʩʧʦʣʴʟʫʝʤʦʡ ʚʳʙʦʨʢʝ (ʦʙʫʯʘʶʱʝʡ, ʪʝʩʪʦʚʦʡ, 

ʢʦʥʪʨʦʣʴʥʦʡ); 

Ὗ ï ʟʥʘʯʝʥʠʝ ʠʟʤʝʨʝʥʥʦʛʦ ʩʤʝʱʝʥʠʷ; ὥ ï ʟʥʘʯʝʥʠʝ ʩʧʨʦʛʥʦʟʠʨʦʚʘʥʥʦʛʦ ʩʤʝʱʝʥʠʷ. 

ʉʫʤʤʘ ʤʦʜʫʣʝʡ ʦʪʢʣʦʥʝʥʠʷ (SAE ï Sum Absolute Error) ʧʦʢʘʟʳʚʘʝʪ ʩʫʤʤʘʨʥʦʝ 

ʘʙʩʦʣʶʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʧʨʦʛʥʦʟʠʨʫʝʤʳʭ ʩʤʝʱʝʥʠʡ ʦʪ ʠʩʪʠʥʥʳʭ. ɼʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʦʮʝʥʠʪʴ ʠʥʪʝʛʨʘʣʴʥʫʶ ʥʘʢʘʧʣʠʚʘʝʤʫʶ ʦʰʠʙʢʫ ʧʨʦʛʥʦʟʘ ʜʣʷ ʚʩʝʭ ʪʦʯʝʢ ʠʟʤʝʨʝʥʠʡ. SAE 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 2.4: 

ὛὃὉ В ȿὟ ὥȿ     (2.4) 

ʛʜʝ Ὗ  ï ʟʥʘʯʝʥʠʝ ʠʟʤʝʨʝʥʥʦʛʦ ʩʤʝʱʝʥʠʷ; ὥ  ï ʟʥʘʯʝʥʠʝ ʩʧʨʦʛʥʦʟʠʨʦʚʘʥʥʦʛʦ 

ʩʤʝʱʝʥʠʷ. 
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ʈʠʩʫʥʦʢ 2.10 ï ʉʪʨʫʢʪʫʨʘ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ. 1 ï ʥʝʡʨʦʥʳ ʚʭʦʜʥʦʛʦ 

ʩʣʦʷ; 2 ï ʥʝʡʨʦʥʳ ʩʢʨʳʪʳʭ ʩʣʦʝʚ; 3 ï ʥʝʡʨʦʥ ʚʳʭʦʜʥʦʛʦ ʩʣʦʷ 

ʂʨʦʤʝ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʩʤʝʱʝʥʠʡ ʘʣʛʦʨʠʪʤʫ ʢʨʘʡʥʝ ʚʘʞʥʦ ʪʦʯʥʦ 

ʨʘʩʧʦʟʥʘʚʘʪʴ ʟʥʘʢ ʩʤʝʱʝʥʠʷ (ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʠʣʠ ʧʦʣʦʞʠʪʝʣʴʥʳʡ). ɼʣʷ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ 

ʜʘʥʥʦʛʦ ʘʩʧʝʢʪʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʝʪʨʠʢʠ ʪʦʯʥʦʩʪʠ (accuracy) ʦʧʨʝʜʝʣʷʝʤʘʷ ʧʦ ʬʦʨʤʫʣʝ 2.5. 

ɼʘʥʥʘʷ ʦʮʝʥʢʘ ʩʪʨʦʠʪʩʷ ʥʘ ʦʩʥʦʚʝ ʤʘʪʨʠʮ ʦʰʠʙʦʢ (ʪʘʙʣ. 2.1).  

ὥὧὧόὶὥὧώ       (2.5) 

ʊʘʙʣʠʮʘ 2.1 ï ʄʘʪʨʠʮʘ ʦʰʠʙʦʢ  

 a = 1 a = 0 

ὥ ρ True Positive (TP) False Positive (FP) 

ὥ π False Negative (FN) True Negative (TN) 

a ï ʠʩʪʠʥʥʘʷ ʤʝʪʢʘ ʟʥʘʢʘ ʩʤʝʱʝʥʠʷ, ὥ ï ʧʨʦʛʥʦʟʠʨʫʝʤʦʝ ʟʥʘʯʝʥʠʝ 

ʅʘ ʨʠʩ. 2.11 ʧʨʠʚʝʜʝʥʘ ʠʣʣʶʩʪʨʘʮʠʷ ʠʥʪʝʨʧʦʣʷʮʠʠ ʠ ʵʢʩʪʨʘʧʦʣʷʮʠʠ ʠʩʭʦʜʥʳʭ 

ʜʘʥʥʳʭ ʩʢʦʨʦʩʪʝʡ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʜʚʠʞʝʥʠʡ Ve. ʀʥʪʝʨʧʦʣʷʮʠʷ ʚʳʧʦʣʥʷʣʘʩʴ ʤʝʪʦʜʦʤ 

ʦʙʨʘʪʥʳʭ ʨʘʩʩʪʦʷʥʠʡ, ʵʢʩʪʨʘʧʦʣʷʮʠʷ ʤʝʪʦʜʦʤ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ. ʅʘ 

ʨʠʩʫʥʢʝ ʥʘʛʣʷʜʥʦ ʚʠʜʥʘ ʨʘʟʥʠʮʘ ʚ ʢʦʣʠʯʝʩʪʚʝ ʧʦʣʫʯʘʝʤʳʭ ʜʘʥʥʳʭ. ʅʝʡʨʦʩʝʪʝʚʘʷ 

ʵʢʩʪʨʘʧʦʣʷʮʠʷ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʜʘʥʥʳʝ ʜʣʷ ʶʞʥʦʡ ʯʘʩʪʠ ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʛʜʝ 

ʥʘʭʦʜʠʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʝʩʪʥʳʭ ʠ ʢʨʫʧʥʳʭ ʨʝʛʠʦʥʘʣʴʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ 

ʩʪʨʫʢʪʫʨ. 
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ʈʠʩʫʥʦʢ 2.11 ï ʈʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʢʦʨʦʩʪʝʡ ʩʦʚʨʝʤʝʥʥʳʭ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ 

ʜʚʠʞʝʥʠʡ ʅʠʞʥʝʢʘʥʩʢʦʛʦ ʤʘʩʩʠʚʘ ʤʝʪʦʜʦʤ ʦʙʨʘʪʥʳʭ ʨʘʩʩʪʦʷʥʠʡ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ 

ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ. 1 ï ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʧʫʥʢʪʳ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʣʛʦʨʠʪʤʘ ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ ʅʠʞʥʝʢʘʥʩʢʦʛʦ ʤʘʩʩʠʚʘ 

ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʢʘʨʪʳ-ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʢʦʨʦʩʪʝʡ ʩʦʚʨʝʤʝʥʥʳʭ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʜʚʠʞʝʥʠʡ 

(ʨʠʩʫʥʢʠ 2.12ï2.13). 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʦ ʩʦʚʨʝʤʝʥʥʳʭ ʜʚʠʞʝʥʠʷʭ ʟʝʤʥʦʡ ʢʦʨʳ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʜʣʷ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʠʩʩʣʝʜʫʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ. ʄʦʞʥʦ ʚʳʜʝʣʷʪʴ 

ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ï ʟʦʥʳ ʨʘʩʪʷʞʝʥʠʷ ʠ ʩʞʘʪʠʷ, ʚʳʯʠʩʣʷʪʴ ʪʝʢʪʦʥʠʯʝʩʢʫʶ 

ʩʦʩʪʘʚʣʷʶʱʫʶ ʥʘʧʨʷʞʝʥʠʡ ʚ ʛʦʨʥʦʤ ʤʘʩʩʠʚʝ, ʦʧʨʝʜʝʣʷʪʴ ʟʦʥʳ ʚʳʩʦʢʦʛʨʘʜʠʝʥʪʥʳʭ 

ʩʤʝʱʝʥʠʡ ʠ ʪ.ʜ. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʵʢʩʪʨʘʧʦʣʷʮʠʷ ʥʘ ʦʩʥʦʚʝ ʥʝʡʨʦʩʝʪʝʚʦʛʦ ʧʦʜʭʦʜʘ 

ʧʦʟʚʦʣʷʝʪ ʦʭʚʘʪʠʪʴ ʚʩʶ ʥʝʦʙʭʦʜʠʤʫʶ ʧʣʦʱʘʜʴ ʧʦʣʠʛʦʥʘ ʠ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦ ʠʩʩʣʝʜʦʚʘʪʴ 

ʩʦʚʨʝʤʝʥʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʤʝʩʪʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ.  
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ʈʠʩʫʥʦʢ 2.12 ï ʇʦʣʝ ʩʨʝʜʥʠʭ ʩʢʦʨʦʩʪʝʡ ʩʦʚʨʝʤʝʥʥʳʭ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʜʚʠʞʝʥʠʡ 

ʟʝʤʥʦʡ ʢʦʨʳ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʥʘ ʟʘʧʘʜ. 1 ï ʛʨʘʥʠʮʘ ʢʦʥʪʘʢʪʘ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ 

ʠ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʧʣʠʪʳ; 2 ï ʢʨʫʧʥʳʝ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʨʘʟʣʦʤʳ; 3 ï ɻʅʉʉ-

ʧʫʥʢʪʳ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʦʣʠʛʦʥʘ; 4 ï ʚʝʢʪʦʨʳ ʩʢʦʨʦʩʪʝʡ ʉɼɿʂ ɻʅʉʉ-ʧʫʥʢʪʦʚ, 

ʤʤ/ʛʦʜ; 5 ï ʘʢʪʠʚʥʳʝ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʝ ʟʦʥʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʛʨʘʥʠʮʘʤ 

ʩʪʨʫʢʪʫʨʥʳʭ ʙʣʦʢʦʚ ʩ ʨʘʟʣʠʯʥʳʤʠ ʢʠʥʝʤʘʪʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ 

 

ʈʠʩʫʥʦʢ 2.13 ï ʇʦʣʝ ʩʨʝʜʥʠʭ ʩʢʦʨʦʩʪʝʡ ʩʦʚʨʝʤʝʥʥʳʭ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʜʚʠʞʝʥʠʡ 

ʟʝʤʥʦʡ ʢʦʨʳ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʥʘ ʩʝʚʝʨ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ɽʥʠʩʝʡʩʢʦʛʦ ʢʨʷʞʘ 
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ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʂʘʬʪʘʥ ɺ. ʀ. ʄʠʛʨʘʮʠʷ ʜʝʬʦʨʤʘʮʠʠ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʢʘʢ ʪʨʠʛʛʝʨ ʩʝʨʠʠ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʈʠʜʞʢʨʝʩʪ (ʠʶʣʴ 2019 ʛ.) // ʇʷʪʘʷ ʪʝʢʪʦʥʦʬʠʟʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʚ ʀʌɿ 

ʈɸʅ. «ʊʝʢʪʦʥʦʬʠʟʠʢʘ ʠ ʘʢʪʫʘʣʴʥʳʝ ʚʦʧʨʦʩʳ ʥʘʫʢ ʦ ɿʝʤʣʝ». ʄʘʪʝʨʠʘʣʳ ʜʦʢʣʘʜʦʚ 

ʚʩʝʨʦʩʩʠʡʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ, 5ï9 ʦʢʪʷʙʨʷ 2020 ʛ., ʛ. ʄʦʩʢʚʘ. 

ʄ.: ʀʌɿ. 2020. ʩ. 439ï445. 

ʂʘʬʪʘʥ ɺ. ʀ., ɻʚʠʰʠʘʥʠ ɸ. ɼ., ʄʦʨʦʟʦʚ ɺ. ʅ., ʊʘʪʘʨʠʥʦʚ ɺ. ʅ. ʄʝʪʦʜʠʢʘ ʠ ʨʝʟʫʣʴʪʘʪʳ 

ʦʧʨʝʜʝʣʝʥʠʷ ʜʚʠʞʝʥʠʡ ʠ ʜʝʬʦʨʤʘʮʠʡ ʟʝʤʥʦʡ ʢʦʨʳ ʧʦ ʜʘʥʥʳʤ ɻʅʉʉ ʥʘ ʅʠʞʥʝʢʘʥʩʢʦʤ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʤ ʧʦʣʠʛʦʥʝ ʚ ʨʘʡʦʥʝ ʟʘʭʦʨʦʥʝʥʠʷ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʦʪʭʦʜʦʚ // ʉʦʚʨʝʤʝʥʥʳʝ 
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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 ʪʝʤʳ ʚ ʀʉɻɿ: 0145-2019-0003 
ʅʦʤʝʨ ʨʝʛʠʩʪʨʘʮʠʠ: ɸɸɸɸ-ɸ19-119032090070-4 

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

3.1 ʀʟʫʯʝʥʠʝ ʚʳʩʦʢʦʰʠʨʦʪʥʳʭ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʩʦʙʳʪʠʡ ʢʦʩʤʠʯʝʩʢʦʡ ʧʦʛʦʜʳ 

ʧʦ ʜʘʥʥʳʤ ʛʝʦʤʘʛʥʠʪʥʦʛʦ ʠ ʠʦʥʦʩʬʝʨʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ 

3.1.1 ɺʳʜʝʣʝʥʠʝ ʚʠʭʨʝʚʳʭ ʪʦʢʦʚʳʭ ʩʪʨʫʢʪʫʨ ʚ ʠʦʥʦʩʬʝʨʝ ʠ ʦʮʝʥʢʘ 

ʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʦ ʥʘʟʝʤʥʳʤ ʤʘʛʥʠʪʥʳʤ ʜʘʥʥʳʤ 

ɺʠʭʨʝʚʳʝ ʠʦʥʦʩʬʝʨʥʳʝ ʪʦʢʦʚʳʝ ʩʪʨʫʢʪʫʨʳ ʤʦʛʫʪ ʠʤʝʪʴ ʩʘʤʳʝ ʨʘʟʣʠʯʥʳʝ 

ʤʘʩʰʪʘʙʳ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʤʘʛʥʠʪʦʩʬʝʨʥʦʛʦ ʚʦʟʤʫʱʝʥʠʷ: ʦʪ ʧʣʘʥʝʪʘʨʥʳʭ 

ʤʘʩʰʪʘʙʦʚ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʤʝʞʧʣʘʥʝʪʥʦʡ ʫʜʘʨʥʦʡ ʚʦʣʥʳ ʜʦ ʤʘʣʳʭ ʢʠʥʝʪʠʯʝʩʢʠʭ 

ʤʘʩʰʪʘʙʦʚ ʚ ʘʚʨʦʨʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨʘʭ. ɺ ʣʦʢʘʣʠʟʦʚʘʥʥʳʭ ʩʪʨʫʢʪʫʨʘʭ ʩʦʩʨʝʜʦʪʦʯʝʥʘ 

ʦʩʥʦʚʥʘʷ ʵʥʝʨʛʠʷ ʥʝʩʪʘʮʠʦʥʘʨʥʳʭ ʤʘʛʥʠʪʦʩʬʝʨʥʦ-ʠʦʥʦʩʬʝʨʥʳʭ ʚʦʟʤʫʱʝʥʠʡ. ʀʤʝʥʥʦ 

ʦʥʠ ʦʪʚʝʪʩʪʚʝʥʥʳ ʟʘ ʚʩʧʣʝʩʢʠ ʠʥʪʝʥʩʠʚʥʳʭ ʛʝʦʠʥʜʫʮʠʨʦʚʘʥʥʳʭ ʪʦʢʦʚ (ɻʀʊ) 

ʚ ʧʨʦʪʷʞʝʥʥʳʭ ʣʠʥʠʷʭ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ. ɼʣʷ ʘʧʨʦʙʘʮʠʠ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ 

ʚʳʜʝʣʝʥʠʷ ʪʘʢʠʭ ʚʠʭʨʝʚʳʭ ʩʪʨʫʢʪʫʨ ʨʘʩʩʤʦʪʨʝʥʳ ʢʦʥʚʝʢʪʠʚʥʳʝ ʭʦʣʣʦʚʩʢʠʝ ʚʠʭʨʠ. 

ʅʘʟʝʤʥʳʤ ʦʪʨʘʞʝʥʠʝʤ ʧʦʜʦʙʥʳʭ ʩʦʙʳʪʠʡ ʩʣʫʞʘʪ ʠʟʦʣʠʨʦʚʘʥʥʳʝ ʠʤʧʫʣʴʩʥʳʝ 

ʚʦʟʤʫʱʝʥʠʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ɿʝʤʣʠ (ʄʇɿ) ʩ ʭʘʨʘʢʪʝʨʥʳʤʠ ʚʨʝʤʝʥʥʳʤʠ ʤʘʩʰʪʘʙʘʤʠ 

~ 10 ʤʠʥ ʠ ʘʤʧʣʠʪʫʜʘʤʠ ʜʦ ʧʝʨʚʳʭ ʩʦʪʝʥ ʥʊʣ. ʅʘʤʠ ʧʨʝʜʣʦʞʝʥ ʤʝʪʦʜ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ 

ʦʙʥʘʨʫʞʝʥʠʷ ʧʦʜʦʙʥʳʭ ʚʠʭʨʝʡ ʧʦ ʥʘʟʝʤʥʳʤ ʜʘʥʥʳʤ ʛʝʦʤʘʛʥʠʪʥʳʭ ʥʘʙʣʶʜʝʥʠʡ. ʆʥ ʥʝ 

ʪʦʣʴʢʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʥʘʭʦʜʠʪʴ ʥʝʩʢʦʣʴʢʦ ʚʠʭʨʝʚʳʭ ʩʪʨʫʢʪʫʨ, ʥʦ ʠ 

ʦʧʨʝʜʝʣʷʪʴ ʪʝʢʫʱʠʝ ʟʥʘʯʝʥʠʷ ʠʭ ʭʘʨʘʢʪʝʨʥʳʭ ʜʠʥʘʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ: 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʩʪʨʫʢʪʫʨʫ ʧʨʦʜʦʣʴʥʳʭ ʪʦʢʦʚ ʠ ʛʨʫʧʧʦʚʫʶ ʩʢʦʨʦʩʪʴ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʠʭʨʷ ʚʜʦʣʴ ʠʦʥʦʩʬʝʨʳ. ʈʝʢʦʥʩʪʨʫʠʨʫʝʤʦʝ ʧʨʠ ʵʪʦʤ ʤʘʛʥʠʪʥʦʝ 

ʚʝʢʪʦʨʥʦʝ ʧʦʣʝ ʷʚʣʷʝʪʩʷ ʧʦʪʝʥʮʠʘʣʴʥʳʤ, ʘ ʚʝʢʪʦʨʥʦʝ ʧʦʣʝ ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ ʠʦʥʦʩʬʝʨʥʦʛʦ 

ʪʦʢʘ ï ʙʝʟʜʠʚʝʨʛʝʥʪʥʳʤ. ʇʨʝʜʩʪʘʚʣʝʥʥʳʡ ʥʘʙʦʨ ʘʣʛʦʨʠʪʤʦʚ ʚʳʧʦʣʥʷʝʪ ʮʝʣʦʩʪʥʫʶ 

ʘʚʪʦʤʘʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ, ʥʘʯʠʥʘʷ ʩ ʘʥʘʣʠʟʘ ʠʩʭʦʜʥʳʭ ʠʟʤʝʨʝʥʠʡ ʤʘʛʥʠʪʥʦʛʦ 

ʧʦʣʷ ɿʝʤʣʠ ʜʦ ʢʦʥʝʯʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʚʳʯʠʩʣʝʥʠʡ ʨʷʜʘ ʜʠʥʘʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʠʩʢʦʤʳʭ ʩʪʨʫʢʪʫʨ. ʂ ʧʦʩʣʝʜʥʠʤ ʦʪʥʦʩʠʪʩʷ ʯʠʩʣʝʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʣʦʞʝʥʠʷ ʮʝʥʪʨʘ 

ʠ ʨʘʟʤʝʨ ʚʠʭʨʝʚʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʪʨʘʝʢʪʦʨʠʠ ʠ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ, ʘ ʪʘʢʞʝ ʥʘʧʨʘʚʣʝʥʠʷ 

ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʨʦʜʦʣʴʥʦʛʦ ʪʦʢʘ. ʈʘʙʦʪʘ ʚʩʝʡ ʩʠʩʪʝʤʳ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʘ ʥʘ ʧʨʠʤʝʨʝ 
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ʠʟʫʯʝʥʠʷ ʜʚʠʞʫʱʝʛʦʩʷ ʠʦʥʦʩʬʝʨʥʦʛʦ ʚʠʭʨʷ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʦʛʦ 31.01.1997 ʥʘ 2D-ʩʝʪʠ 

ʩʪʘʥʮʠʡ ʥʘ ʘʨʢʪʠʯʝʩʢʠʭ ʰʠʨʦʪʘʭ (ʨʠʩ. 3.1). ʇʨʝʜʣʦʞʝʥʥʳʝ ʘʣʛʦʨʠʪʤʳ ʤʦʛʫʪ ʙʳʪʴ ʰʠʨʦʢʦ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʚ ʦʙʣʘʩʪʠ ʩʦʣʥʝʯʥʦ-ʟʝʤʥʦʡ ʬʠʟʠʢʠ ʠ ʛʝʦʬʠʟʠʢʠ ʜʣʷ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʚʳʜʝʣʝʥʠʷ ʣʦʢʘʣʴʥʳʭ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʚʦʟʤʫʱʝʥʠʡ ʛʝʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʦʪʚʝʪʩʪʚʝʥʥʳ ʟʘ ʚʩʧʣʝʩʢʠ ɻʀʊ ʚ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ. 

ʇʨʝʜʣʘʛʘʝʤʘʷ ʤʝʪʦʜʠʢʘ ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʷʪʴ ʠʝʨʘʨʭʠʠ ʚʠʭʨʝʡ ʩ ʨʘʟʣʠʯʥʳʤʠ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ ʤʘʩʰʪʘʙʘʤʠ. 

 

(ʘ)      (ʙ) 

ʈʠʩʫʥʦʢ 3.1 ï (ʘ) ʇʨʠʤʝʨ ʚʳʜʝʣʝʥʠʷ ʜʥʝʚʥʳʭ ʢʦʥʚʝʢʪʠʚʥʳʭ ʚʠʭʨʝʚʳʭ ʩʪʨʫʢʪʫʨ 

31 ʷʥʚʘʨʷ 1997 ʛ. 14:53 UT: ʦʪʦʙʨʘʞʝʥʠʝ ʧʣʦʩʢʦʛʦ ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʥʦʛʦ ʚʝʢʪʦʨʥʦʛʦ 

ʧʦʣʷ ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ ʠʦʥʦʩʬʝʨʥʦʛʦ ʪʦʢʘ J ʠ ʚʝʣʠʯʠʥʳ ʧʣʦʪʥʦʩʪʠ ʧʨʦʜʦʣʴʥʦʛʦ ʪʦʢʘ 

Jz (ʦʪʤʝʯʝʥʘ ʮʚʝʪʦʤ). ʅʘʧʨʘʚʣʝʥʠʶ ʚʠʭʨʷ ʧʦ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʚʪʝʢʘʶʱʠʡ ʪʦʢ jz < 0, ʥʘʧʨʘʚʣʝʥʠʶ ʧʨʦʪʠʚ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʠ ï ʚʳʪʝʢʘʶʱʠʡ ʪʦʢ 

jz > 0. ɼʣʠʥʘ ʩʪʨʝʣʦʢ ʟʘʚʠʩʠʪ ʦʪ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʤʘʛʥʠʪʥʦʛʦ ʚʦʟʤʫʱʝʥʠʷ, 

ʥʘʧʨʘʚʣʝʥʠʝ ʥʘ ʉʦʣʥʮʝ ï ʩʣʝʚʘ. (ʙ) ʊʨʘʝʢʪʦʨʠʠ ʜʚʠʞʝʥʠʷ ʮʝʥʪʨʦʚ ʜʚʫʭ ʚʠʭʨʝʡ 

(ʩʚʝʨʭʫ) ʠ ʠʭ ʜʠʥʘʤʠʨʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: ʧʣʦʪʥʦʩʪʴ ʧʨʦʜʦʣʴʥʦʛʦ ʪʦʢʘ, ʨʘʜʠʫʩ 

ʠ ʮʠʨʢʫʣʷʮʠʷ (ʩʥʠʟʫ) 

3.1.2 ʆ ʚʟʘʠʤʦʩʚʷʟʠ ʛʝʦʤʘʛʥʠʪʥʦʡ ʚʦʟʤʫʱʝʥʥʦʩʪʠ ʠ ʩʝʡʩʤʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ 

ɺ ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ ʘʢʪʠʚʥʦ ʦʙʩʫʞʜʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʪʨʠʛʛʝʨʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʩʚʷʟʘʥʥʳʭ ʩ ʥʝʡ ʚʦʟʤʫʱʝʥʠʡ ʢʦʩʤʠʯʝʩʢʦʡ ʧʦʛʦʜʳ 

(ʤʘʛʥʠʪʥʳʝ ʙʫʨʠ) ʥʘ ʩʝʡʩʤʠʯʥʦʩʪʴ ɿʝʤʣʠ. ʇʨʝʜʧʦʣʘʛʘʝʤʳʝ ʤʝʭʘʥʠʟʤʳ ʚʦʟʜʝʡʩʪʚʠʷ 

ʦʩʥʦʚʘʥʳ ʥʘ ʧʨʝʜʩʪʘʚʣʝʥʠʷʭ ʦ ʚʦʟʙʫʞʜʝʥʠʠ ʧʨʠ ʤʘʛʥʠʪʥʳʭ ʙʫʨʷʭ ʪʝʣʣʫʨʠʯʝʩʢʠʭ ʧʦʣʝʡ 
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ʠ ʪʦʢʦʚ, ʪʝʢʫʱʠʭ ʚʜʦʣʴ ʨʘʟʣʦʤʦʚ, ʚʦʟʜʝʡʩʪʚʫʷ ʥʘ ʜʠʥʘʤʠʢʫ ʧʦʨʦʚʦʡ ʞʠʜʢʦʩʪʠ. ʇʨʠ 

ʧʦʠʩʢʘʭ ʪʨʠʛʛʝʨʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʩʠʣʴʥʳʭ ʚʘʨʠʘʮʠʡ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʛʝʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʥʘ 

ʩʝʡʩʤʠʯʥʦʩʪʴ ʫʪʚʝʨʞʜʘʣʦʩʴ, ʯʪʦ ʤʘʛʥʠʪʥʳʝ ʙʫʨʠ ʠ ʧʦʨʦʞʜʘʶʱʠʝ ʠʭ ʩʦʣʥʝʯʥʳʝ ʚʩʧʳʰʢʠ 

ʚʳʟʳʚʘʶʪ ʟʘʤʝʪʥʳʝ ʠʟʤʝʥʝʥʠʷ ʩʝʡʩʤʠʯʥʦʩʪʠ, ʠ ʚʳʜʚʠʥʫʪʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʪʨʠʛʛʝʨʥʦʤ 

ʤʝʭʘʥʠʟʤʝ ʵʪʦʛʦ ʷʚʣʝʥʠʷ. ʅʘʤʠ ʙʳʣʘ ʧʨʦʚʝʨʝʥʘ ʛʠʧʦʪʝʟʘ ʦ ʤʘʛʥʠʪʥʦʡ ʙʫʨʝ ʢʘʢ ʪʨʠʛʛʝʨʝ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʜʣʷ ʨʝʛʠʦʥʘ ʩ ʚʳʩʦʢʦʡ ʩʝʡʩʤʠʯʥʦʩʪʴʶ ï ɸʣʷʩʢʠ, ʛʜʝ ʤʘʛʥʠʪʥʘʷ ʘʢʪʠʚʥʦʩʪʴ 

ʟʥʘʯʠʪʝʣʴʥʦ ʤʦʱʥʝʝ, ʯʝʤ ʥʘ ʥʠʟʢʠʭ ʰʠʨʦʪʘʭ. ʄʝʪʦʜʦʤ ʥʘʣʦʞʝʥʥʳʭ ʵʧʦʭ (ʄʅʕ) ʜʣʷ 

ʤʝʜʠʘʥʥʳʭ ʟʥʘʯʝʥʠʡ ʤʘʛʥʠʪʥʦʡ ʚʦʟʤʫʱʝʥʥʦʩʪʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʦʤʝʥʪʘ ʟʝʤʣʝʪʨʷʩʝʥʠʷ 

ʨʘʩʩʤʦʪʨʝʥʘ ʩʪʘʪʠʩʪʠʢʘ ʛʝʦʤʘʛʥʠʪʥʳʭ ʚʘʨʠʘʮʠʡ ʥʘ ʤʘʛʥʠʪʥʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ «ʂʦʣʣʝʜʞ» 

ʜʦ ʠ ʧʦʩʣʝ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 2014ï2016 ʛʛ. ɺʩʝʛʦ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ 25 

ʩʠʣʴʥʳʭ (M > 5) ʠ 774 ʫʤʝʨʝʥʥʳʭ (3 < ʄ < 5) ʟʝʤʣʝʪʨʷʩʝʥʠʷ. ɺ ʦʪʣʠʯʠʝ ʦʪ 

ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʨʘʙʦʪ, ʚ ʢʘʯʝʩʪʚʝ ʥʫʣʝʚʦʡ (ʨʝʧʝʨʥʦʡ) ʪʦʯʢʠ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʥʝ ʤʦʤʝʥʪ 

ʚʥʝʟʘʧʥʦʛʦ ʥʘʯʘʣʘ ʙʫʨʠ, ʘ ʤʦʤʝʥʪ ʟʝʤʣʝʪʨʷʩʝʥʠʷ. ɺ ʢʘʯʝʩʪʚʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʝʦʤʘʛʥʠʪʥʦʡ 

ʚʦʟʤʫʱʝʥʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʘʙʩʦʣʶʪʥʳʝ ʟʥʘʯʝʥʠʷ ʚʦʟʤʫʱʝʥʠʷ ʧʦʣʷ |DX| ʠ ʧʨʦʠʟʚʦʜʥʦʡ 

ʧʦʣʷ ʚʦ ʚʨʝʤʝʥʠ |dX/dt|. ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʦʪʢʣʦʥʝʥʠʡ ʢʨʠʚʳʭ ʄʅʕ ʟʘ 10 ʜʥʝʡ ʜʦ 

ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʥʝ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʩʪʘʚʠʪ ʧʦʜ ʩʦʤʥʝʥʠʝ ʛʠʧʦʪʝʟʫ ʦ ʤʘʛʥʠʪʥʦʡ ʙʫʨʝ ʢʘʢ 

ʚʦʟʤʦʞʥʦʤ ʪʨʠʛʛʝʨʝ ʟʝʤʣʝʪʨʷʩʝʥʠʡ (ʨʠʩ. 3.2). 

 

ʈʠʩʫʥʦʢ 3.2 ï ʇʦʣʫʯʝʥʥʳʝ ʄʅʕ ʛʨʘʬʠʢʠ ʯʘʩʦʚʳʭ ʤʝʜʠʘʥʥʳʭ ʟʥʘʯʝʥʠʡ Dst ʠʥʜʝʢʩʘ 

(ʚʚʝʨʭʫ), |Dʍ| (ʧʦ ʮʝʥʪʨʫ) ʠ |dX/dt| (ʚʥʠʟʫ) ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʦʤʝʥʪʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, 

ʚʳʙʨʘʥʥʳʭ ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ ʩʨʝʜʠ ʧʨʦʠʟʦʰʝʜʰʠʭ ʚ ʨʝʛʠʦʥʝ ɸʣʷʩʢʠ ʚ 2014ï

2016 ʛʛ. ʅʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʦʩʠ: 0 ï ʨʝʧʝʨʥʘʷ ʪʦʯʢʘ (ʤʦʤʝʥʪ ʟʝʤʣʝʪʨʷʩʝʥʠʷ), 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʪʦʨʦʡ ʦʪʩʯʠʪʳʚʘʶʪʩʷ ʘʥʘʣʠʟʠʨʫʝʤʳʝ ʠʥʪʝʨʚʘʣʳ ʚʨʝʤʝʥʠ  

(ʜʥʠ ʜʦ ʠ ʧʦʩʣʝ ʪʦʣʯʢʘ) 

3.1.3 ɻʝʦʤʘʛʥʠʪʥʳʡ ʦʪʢʣʠʢ ʥʘ ʧʘʜʝʥʠʝ ʤʝʪʝʦʨʠʪʦʚ 
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ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʨʦʚʦʜʷʱʝʛʦ ʪʝʣʘ ʩ ʧʣʘʟʤʦʡ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʚʦʟʙʫʞʜʝʥʠʝʤ 

ʨʘʟʣʠʯʥʳʭ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʟʤʫʱʝʥʠʡ ʠ ʠʟʣʫʯʝʥʠʡ. ɺ ʟʝʤʥʦʡ ʠʦʥʦʩʬʝʨʝ ʵʪʠ ʵʬʬʝʢʪʳ 

ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʚʠʜʝ ʛʝʥʝʨʘʮʠʠ ʛʝʦʤʘʛʥʠʪʥʳʭ ʠʤʧʫʣʴʩʦʚ ʠ ʰʫʤʦʚ ʧʨʠ ʚʟʣʝʪʝ ʨʘʢʝʪ, 

ʨʘʟʣʝʪʝ ʛʘʟʦʚ ʠʟ ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʘʪʝʣʷ, ʜʚʠʞʝʥʠʷ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʢʦʩʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ 

ʚ ʚʝʨʭʥʝʡ ʠʦʥʦʩʬʝʨʝ. ʕʪʦʪ ʢʣʘʩʩ ʷʚʣʝʥʠʡ ʪʘʢʞʝ ʚʢʣʶʯʘʝʪ ʛʝʦʤʘʛʥʠʪʥʳʝ ʵʬʬʝʢʪʳ, 

ʚʳʟʚʘʥʥʳʝ ʧʘʜʝʥʠʝʤ ʢʨʫʧʥʳʭ ʢʦʩʤʠʯʝʩʢʠʭ ʪʝʣ, ʤʝʪʝʦʨʠʪʥʳʤʠ ʣʠʚʥʷʤʠ ʠ ʙʦʣʠʜʘʤʠ. ɺ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʢʦʩʤʠʯʝʩʢʠʝ ʪʝʣʘ ʩ ʥʝʙʦʣʴʰʠʤʠ ʨʘʟʤʝʨʘʤʠ (ʜʘʞʝ ʜʠʘʤʝʪʨʦʤ ʧʦʨʷʜʢʘ 1 ʤ) 

ʚʪʦʨʛʘʶʪʩʷ ʚ ʘʪʤʦʩʬʝʨʫ ʜʦʚʦʣʴʥʦ ʯʘʩʪʦ, ʢʦʩʤʠʯʝʩʢʠʡ ʦʙʲʝʢʪ, ʩʦʠʟʤʝʨʠʤʳʡ ʩ ʊʫʥʛʫʩʩʢʠʤ 

ʤʝʪʝʦʨʠʪʦʤ, ʧʘʜʘʝʪ ʥʘ ɿʝʤʣʶ ʚ ʩʨʝʜʥʝʤ ʨʘʟ ʚ 100ï200 ʣʝʪ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ 

ʠʟʫʯʝʥʠʝ ʛʝʦʤʘʛʥʠʪʥʳʭ ʵʬʬʝʢʪʦʚ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʪʘʢʠʭ ʪʝʣ 

ʩ ʩʠʩʪʝʤʦʡ ʤʘʛʥʠʪʦʩʬʝʨʘ ï ʠʦʥʦʩʬʝʨʘ ï ʘʪʤʦʩʬʝʨʘ. 18 ʜʝʢʘʙʨʷ 2018 ʛ. ʢʦʩʤʠʯʝʩʢʦʝ ʪʝʣʦ 

ʚʦʰʣʦ ʚ ʘʪʤʦʩʬʝʨʫ ɿʝʤʣʠ ʠ ʚʟʦʨʚʘʣʦʩʴ ʥʘ ʚʳʩʦʪʝ ~ 25 ʢʤ. ʇʦʟʞʝ ʦʥʦ ʩʪʘʣʦ ʠʟʚʝʩʪʥʦ, ʢʘʢ 

ʂʘʤʯʘʪʩʢʠʡ ʤʝʪʝʦʨ ʠʣʠ ɹʝʨʠʥʛʦʚʦʤʦʨʩʢʠʡ ʙʦʣʠʜ. ɺʟʨʳʚ, ʢʦʪʦʨʳʡ ʙʳʣ ʦʮʝʥʝʥ ʚ ~ 10 ʨʘʟ 

ʤʦʱʥʝʝ ʚʟʨʳʚʘ ʘʪʦʤʥʦʡ ʙʦʤʙʳ ʚ ʍʠʨʦʩʠʤʝ (~ 21 ʢʪ ʊʅʊ), ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʪʦʣʴʢʦ 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʩʪʦʙʨʘʙʦʪʢʠ ʬʦʪʦʛʨʘʬʠʡ, ʩʜʝʣʘʥʥʳʭ ʩʧʫʪʥʠʢʘʤʠ ʅɸʉɸ. ʅʘʤʠ ʙʳʣʠ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʛʝʦʤʘʛʥʠʪʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʥʘ ʤʘʩʩʠʚʝ ʤʘʛʥʠʪʦʤʝʪʨʦʚ ʚʦ ʚʨʝʤʷ 

ʧʘʜʝʥʠʷ ɹʝʨʠʥʛʦʚʦʤʦʨʩʢʦʛʦ ʙʦʣʠʜʘ, ʢʦʛʜʘ ʢʦʩʤʠʯʝʩʢʦʝ ʪʝʣʦ ʚʦʰʣʦ ʚ ʘʪʤʦʩʬʝʨʫ ɿʝʤʣʠ 

ʠ ʚʟʦʨʚʘʣʦʩʴ ʥʝʜʘʣʝʢʦ ʦʪ ʂʘʤʯʘʪʢʠ. ɹʳʣʦ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʡ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʩʠʛʥʘʣ ʚʦʟʥʠʢ ʜʦ ʚʟʨʳʚʘ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʙʳʣ ʚʳʟʚʘʥ ʧʨʦʭʦʞʜʝʥʠʝʤ 

ʤʝʪʝʦʨʦʠʜʘ ʯʝʨʝʟ ʚʥʫʪʨʝʥʥʶʶ ʤʘʛʥʠʪʦʩʬʝʨʫ ɿʝʤʣʠ. ʉʠʛʥʘʣ ʧʨʝʜʩʪʘʚʣʷʣ ʩʦʙʦʡ 

ʥʠʟʢʦʯʘʩʪʦʪʥʳʝ ʛʝʦʤʘʛʥʠʪʥʳʝ ʚʘʨʠʘʮʠʠ, ʩʭʦʜʥʳʝ ʩ Pc3 ʧʫʣʴʩʘʮʠʷʤʠ (ʨʠʩ. 3.3). ʕʪʠ 

ʥʘʙʣʶʜʝʥʠʷ ʤʦʞʥʦ ʫʩʣʦʚʥʦ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʢʘʢ ʪʨʠʛʛʝʨʥʦʝ ʚʦʟʙʫʞʜʝʥʠʝ ʢʦʣʝʙʘʥʠʡ 

ʨʝʟʦʥʘʥʩʥʳʭ ʩʠʣʦʚʳʭ ʣʠʥʠʡ (ʘʣʴʚʝʥʦʚʩʢʠʭ ʨʝʟʦʥʘʥʩʦʚ) ʚʦ ʚʥʫʪʨʝʥʥʝʡ ʤʘʛʥʠʪʦʩʬʝʨʝ 

ʙʳʩʪʨʦ ʜʚʠʞʫʱʠʤʩʷ ʧʨʦʚʦʜʷʱʠʤ ʤʝʪʝʦʨʦʠʜʦʤ. ʄʘʛʥʠʪʥʳʡ ʩʠʛʥʘʣ, ʚʳʟʚʘʥʥʳʡ ʩʘʤʠʤ 

ʚʟʨʳʚʦʤ, ʥʝ ʦʙʥʘʨʫʞʝʥ.  
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ʈʠʩʫʥʦʢ 3.3 ï ʈʝʟʫʣʴʪʘʪ ʯʘʩʪʦʪʥʦ-ʚʨʝʤʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʩʠʛʥʘʣʘ ʜʣʷ Y-ʢʦʤʧʦʥʝʥʪʳ 

ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʥʘ ʦʙʩʝʨʚʘʪʦʨʠʷʭ MMB (ʗʧʦʥʠʷ), SIT (ɸʣʷʩʢʘ, ʉʐɸ) ʠ FCC 

(ʂʘʥʘʜʘ), ʚʝʨʪʠʢʘʣʴʥʘʷ ʧʫʥʢʪʠʨʥʘʷ ʣʠʥʠʷ ʦʪʤʝʯʘʝʪ ʤʦʤʝʥʪ ʚʟʨʳʚʘ (ʩʣʝʚʘ); 

ʩʧʝʢʪʨʦʛʨʘʤʤʳ ʦʩʮʠʣʣʷʮʠʡ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʥʘ ʦʙʩʝʨʚʘʪʦʨʠʷʭ ASP, CNB 

(ɸʚʩʪʨʘʣʠʷ) ʠ EYR (ʅʦʚʘʷ ɿʝʣʘʥʜʠʷ), ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʛʝʦʤʘʛʥʠʪʥʦ-ʩʦʧʨʷʞʝʥʥʳʭ 

ʪʦʯʢʘʭ (ʩʧʨʘʚʘ) 

3.2 ʈʘʟʚʠʪʠʝ ɼʄɸ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʛʝʦʬʠʟʠʢʠ 

3.2.1 ʇʨʦʝʢʮʠʦʥʥʳʡ ʤʝʪʦʜ ʨʝʰʝʥʠʷ ʉʃɸʋ 

ɺ 2020 ʛ. ʧʦʣʫʯʠʣ ʨʘʟʚʠʪʠʝ ʧʨʦʝʢʮʠʦʥʥʳʡ ʤʝʪʦʜ ʨʝʰʝʥʠʷ ʩʠʩʪʝʤ ʣʠʥʝʡʥʳʭ 

ʫʨʘʚʥʝʥʠʡ. ʂʦʥʩʪʨʫʢʪʠʚʥʦʝ ʦʧʠʩʘʥʠʝ ʤʥʦʛʦʦʙʨʘʟʠʷ ʨʝʰʝʥʠʡ ɮὃȟὦ ʣʠʥʝʡʥʦʡ ʩʠʩʪʝʤʳ 

ὃὼ ὦ ʚ n-ʤʝʨʥʦʤ ʝʚʢʣʠʜʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ Ὁ ʧʦʟʚʦʣʷʝʪ ʫʯʝʩʪʴ ʘʧʨʠʦʨʥʫʶ ʠʥʬʦʨʤʘʮʠʶ 

ʦ ʩʚʦʡʩʪʚʘʭ ʠʩʢʦʤʦʛʦ ʨʝʰʝʥʠʷ ὼ  ʧʫʪʝʤ ʝʛʦ ʧʦʠʩʢʘ ʥʘ ʤʥʦʛʦʦʙʨʘʟʠʠ ɮὃȟὦ [ɸʛʘʷʥ ʠ ʜʨ., 

2020]. ʊʝʭʥʠʯʝʩʢʠ ʵʪʦ ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʪʦʯʢʘ ʟʨʝʥʠʷ ʥʘ ʠʩʢʦʤʦʝ ʨʝʰʝʥʠʝ 

ὼ  ʬʦʨʤʘʣʠʟʫʝʪʩʷ ʥʝʦʪʨʠʮʘʪʝʣʴʥʳʤ ʬʫʥʢʮʠʦʥʘʣʦʤ Ὂ ʥʘ ɮὃȟὦ  ʠ ʨʝʰʝʥʠʝ ὼ  ʝʛʦ 

ʤʠʥʠʤʠʟʠʨʫʝʪ. ɽʩʣʠ ʪʦʯʝʢ ʟʨʝʥʠʷ ʥʘ ὼ  ʥʝʩʢʦʣʴʢʦ ʠ ʟʘ ʥʠʭ ʦʪʚʝʯʘʝʪ ʩʠʩʪʝʤʘ 

ʬʫʥʢʮʠʦʥʘʣʦʚ ꞈ ὊȟȣȟὊ , ʪʦ ʧʦʠʩʢ ὼ  ʩʚʦʜʠʪʩʷ ʢ ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʦʤʫ ʚʳʙʦʨʫ 

ὄ ȟꞈɮὃȟὦ  ʦʪʥʦʩʠʪʝʣʴʥʦ  ꞈʥʘ ɮὃȟὦ. ʉʢʘʟʘʥʥʦʝ ʚʳʰʝ ʛʨʘʬʠʯʝʩʢʠ ʧʝʨʝʜʘʝʪ ʩʭʝʤʘ  

ὃὼ ὦO ɮὃȟὦᴼꞈᴼὄ ȟꞈɮὃȟὦ ᴼὼȢ 

ʇʝʨʚʳʡ ʧʝʨʝʭʦʜ ʧʦʣʥʦʩʪʴʶ ʦʪʥʦʩʠʪʩʷ ʢ ʣʠʥʝʡʥʦʡ ʘʣʛʝʙʨʝ ʠ ʩʦʩʪʦʠʪ 

ʚ ʵʬʬʝʢʪʠʚʥʦʤ ʧʦʩʪʨʦʝʥʠʠ ʦʨʪʦʛʦʥʘʣʴʥʦʛʦ ʜʦʧʦʣʥʝʥʠʷ ʢ ʣʶʙʦʤʫ ʧʦʜʧʨʦʩʪʨʘʥʩʪʚʫ ʚ Ὁ. 

ɺʪʦʨʦʡ ʧʝʨʝʭʦʜ ʬʦʨʤʘʣʠʟʫʝʪ ʘʧʨʠʦʨʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʠʩʢʦʤʦʤ ʨʝʰʝʥʠʠ ὼ  ʚ ʩʠʩʪʝʤʫ 

ʬʫʥʢʮʠʦʥʘʣʦʚ  ꞈʥʘ ʤʥʦʛʦʦʙʨʘʟʠʠ ɮὃȟὦ ʠ ʧʦʪʦʤʫ ʪʨʝʙʫʝʪ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʤʝʪʦʜʦʚ 

(ʘʥʘʣʠʟ ʜʘʥʥʳʭ, ʥʝʯʝʪʢʘʷ ʤʘʪʝʤʘʪʠʢʘ, ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ). ʊʨʝʪʠʡ ʧʝʨʝʭʦʜ 
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ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ ʦʧʪʠʤʠʟʘʮʠʶ  ꞈʥʘ ɮὃȟὦ, ʚʢʣʶʯʘʶʱʫʶ ʚ ʩʝʙʷ 

ʢʘʢ ʢʣʘʩʩʠʯʝʩʢʠʝ ʥʝʧʨʝʨʳʚʥʳʝ ʤʝʪʦʜʳ (ʛʨʘʜʠʝʥʪ, ʰʪʨʘʬʥʳʝ ʬʫʥʢʮʠʠ ʠ ʪ.ʜ.), ʪʘʢ 

ʠ ʜʠʩʢʨʝʪʥʳʝ (ʪʝʦʨʠʷ ʚʳʙʦʨʘ, ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ ʠ ʪ.ʜ.). ʂʦʥʩʪʨʫʢʪʠʚʥʦʝ ʦʧʠʩʘʥʠʝ ɮὃȟὦ 

ʪʘʢʞʝ ʧʦʣʫʯʘʝʪʩʷ ʚ ʨʘʤʢʘʭ ʪʝʦʨʠʠ ABS-ʘʣʛʦʨʠʪʤʦʚ, ʥʦ, ʢ ʩʦʞʘʣʝʥʠʶ, ʝʛʦ ʢʦʤʧʴʶʪʝʨʥʘʷ 

ʨʝʘʣʠʟʘʮʠʷ ʩʠʣʴʥʦ ʦʛʨʘʥʠʯʝʥʘ ʚ ʨʝʘʣʴʥʦʩʪʠ. ʇʦʵʪʦʤʫ ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʤʳ ʧʨʝʜʣʘʛʘʝʤ 

ʙʦʣʝʝ ʧʨʦʩʪʫʶ ʠ ʫʩʪʦʡʯʠʚʫʶ ʥʘ ʧʨʘʢʪʠʢʝ ʧʘʨʘʤʝʪʨʠʟʘʮʠʶ ɮὃȟὦ. ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ 

ʦʙʩʫʞʜʘʶʪʩʷ ʚʦʟʤʦʞʥʦʩʪʠ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʦʧʠʩʘʥʠʷ ʤʥʦʛʦʦʙʨʘʟʠʷ ʨʝʰʝʥʠʡ ɮὃȟὦ 

ʣʠʥʝʡʥʦʡ ʩʠʩʪʝʤʳ ὃὼ ὦ, ʢʦʪʦʨʳʝ ʜʘʝʪ ʧʨʦʝʢʮʠʦʥʥʳʡ ʤʝʪʦʜ. ʈʘʩʩʤʦʪʨʝʥʳ ʜʚʝ 

ʬʦʨʤʘʣʠʟʘʮʠʠ ʘʧʨʠʦʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚʠʜʘ çʠʩʢʦʤʦʝ ʨʝʰʝʥʠʝ ὼ  ʧʦʭʦʞʝ ʥʘ ʠʟʚʝʩʪʥʳʡ 

ʚʝʢʪʦʨ ‘ᶰὉè ʠ ʧʨʠʚʝʜʝʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʨʠʤʝʨʳ. ʅʘ ʪʨʝʪʴʝʤ ʵʪʘʧʝ ʧʨʠʚʦʜʷʪʩʷ ʜʚʘ 

ʧʨʠʤʝʨʘ, ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʧʦʜʭʦʜʘ ʥʘʜ ʤʝʪʦʜʦʤ 

ʨʝʛʫʣʷʨʠʟʘʮʠʠ ʊʠʭʦʥʦʚʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʧʨʠʦʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ɺʪʦʨʦʡ ʧʨʠʤʝʨ 

ʩʚʷʟʘʥ ʩ ʦʙʨʘʪʥʦʡ ʟʘʜʘʯʝʡ ʛʨʘʚʠʨʘʟʚʝʜʢʠ ʥʘ ʜʚʫʤʝʨʥʦʡ ʤʦʜʝʣʠ ʩ ʟʘʜʘʥʥʦʡ ʩʝʪʢʦʡ 

ʧʣʦʪʥʦʩʪʝʡ ” (ʨʠʩ. 3.4). ʀʟ ʨʠʩʫʥʢʘ ʚʠʜʥʦ, ʯʪʦ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʤʝʪʦʜ ʨʝʛʫʣʷʨʠʟʘʮʠʠ 

ʊʠʭʦʥʦʚʘ ʩ ‌ πȟρ ʜʦʙʘʚʣʷʝʪ ʢ ʘʧʨʠʦʨʥʦʡ ʤʦʜʝʣʠ ʥʝʠʥʬʦʨʤʘʪʠʚʥʳʝ ʬʦʥʦʚʳʝ ʟʥʘʯʝʥʠʷ, 

ʠʩʩʣʝʜʫʝʤʳʡ ʤʝʪʦʜ ʠʩʧʦʣʴʟʫʝʪ ʘʧʨʠʦʨʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʩ ʮʝʣʴʶ ʥʘʡʪʠ ʧʦʜʦʙʥʦʝ ʨʝʰʝʥʠʝ 

ʥʘ ʤʥʦʛʦʦʙʨʘʟʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʧʦʣʫʯʘʝʪʩʷ, ʯʪʦ ʦʩʥʦʚʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 

ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʘ ʪʘʤ, ʛʜʝ ʭʦʪʝʣ ʙʳ ʝʸ ʚʠʜʝʪʴ ʠʥʪʝʨʧʨʝʪʘʪʦʨ. 

 

 

ʈʠʩʫʥʦʢ 3.4 ï ɼʚʫʤʝʨʥʘʷ ʩʝʪʢʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʧʣʦʪʥʦʩʪʝʡ; ʧʣʦʪʥʦʩʪʴ ʠʩʭʦʜʥʦʡ 

ʤʦʜʝʣʠ (r) ʠ ʘʧʨʠʦʨʥʘʷ ʠʥʬʦʨʤʘʮʠʷ (m); ʩʨʘʚʥʝʥʠʝ ʨʝʰʝʥʠʡ ʤʝʪʦʜʦʤ 

ʨʝʛʫʣʷʨʠʟʘʮʠʠ ʊʠʭʦʥʦʚʘ (xʊ) ʠ ʧʨʝʜʣʦʞʝʥʥʳʤ ʤʝʪʦʜʦʤ (xʀ)  

ʩ ʠʩʭʦʜʥʦʡ ʤʦʜʝʣʴʶ (r) 
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3.2.2 ʊʨʝʥʜʳ ʯʝʨʝʟ ʧʨʦʠʟʚʦʜʥʳʝ 

ʌʦʨʤʘʣʠʟʘʮʠʷ ʪʨʝʥʜʦʚ ʜʣʷ ʜʠʩʢʨʝʪʥʳʭ ʬʫʥʢʮʠʡ ʩʦʩʪʦʠʪ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʦʪʚʝʪʦʚ ʥʘ ʩʣʝʜʫʶʱʠʡ ʚʦʧʨʦʩʳ: 1. ʏʪʦ ʪʘʢʦʝ ʪʨʝʥʜ ʬʫʥʢʮʠʡ ʚ ʪʦʯʢʝ? 2. ʂʘʢʠʝ ʬʨʘʛʤʝʥʪʳ 

ʬʫʥʢʮʠʡ ʤʳ ʙʝʟʫʩʣʦʚʥʦ ʩʯʠʪʘʝʤ ʪʨʝʥʜʦʚʳʤʠ? 3. ʂʘʢ ʠʟ ʵʪʠʭ ʬʨʘʛʤʝʥʪʦʚ ʩʢʣʘʜʳʚʘʝʪʩʷ 

ʪʨʝʥʜ? ɺ ʨʘʤʢʘʭ ɼʄɸ ʠʤʝʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʚʘʨʠʘʥʪʦʚ ʦʪʚʝʪʦʚ ʥʘ ʵʪʠ ʚʦʧʨʦʩʳ. ɺ 2020 ʛ. ʤʳ 

ʦʩʪʘʥʦʚʠʣʠʩʴ ʥʘ ʦʜʥʦʤ ʠʟ ʥʠʭ, ʦʩʥʦʚʘʥʥʦʤ ʥʘ ʥʦʚʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʢʦʥʩʪʨʫʢʮʠʠ 

ʨʝʛʨʝʩʩʠʦʥʥʦʡ ʧʨʦʠʟʚʦʜʥʦʡ ʜʠʩʢʨʝʪʥʦʡ ʬʫʥʢʮʠʠ. ɺ ʢʣʘʩʩʠʯʝʩʢʦʤ ʩʣʫʯʘʝ ʢʦʥʩʪʨʫʢʮʠʷ 

ʦʜʥʦʤʝʨʥʦʡ ʧʨʦʠʟʚʦʜʥʦʡ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʠʪʴ ʯʘʩʪʥʳʝ ʧʨʦʠʟʚʦʜʥʳʝ 

ʚ ʤʥʦʛʦʤʝʨʥʦʤ ʩʣʫʯʘʝ ʠ ʦʧʨʝʜʝʣʠʪʴ ʚʘʞʥʝʡʰʝʝ ʧʦʥʷʪʠʝ ʢʨʠʪʠʯʝʩʢʦʡ ʪʦʯʢʠ 

ʚ ʤʥʦʛʦʤʝʨʥʦʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ, ʠʟʫʯʝʥʠʝ ʢʦʪʦʨʳʭ ʚʦ ʤʥʦʛʦʤ ʩʦʩʪʘʚʣʷʝʪ ʝʛʦ 

ʩʫʪʴ. ʆʜʥʦ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ɼʄɸ ʩʚʷʟʘʥʦ ʩ ʨʝʘʣʠʟʘʮʠʝʡ ʩʮʝʥʘʨʠʝʚ ʥʝʧʨʝʨʳʚʥʦʡ 

ʤʘʪʝʤʘʪʠʢʠ ʚ ʜʠʩʢʨʝʪʥʦʡ ʦʙʩʪʘʥʦʚʢʝ. ʎʝʣʴ ʨʘʙʦʪʳ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ï ʠʩʧʦʣʴʟʫʷ 

ʨʝʛʨʝʩʩʠʦʥʥʫʶ ʧʨʦʠʟʚʦʜʥʫʶ, ʦʧʨʝʜʝʣʝʥʥʫʶ ʚ [ɸʛʘʷʥ ʠ ʜʨ., 2019ʘ, 2019ʙ] ʜʣʷ ʦʜʥʦʤʝʨʥʳʭ 

ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ, ʧʦʚʪʦʨʠʪʴ ʧʨʠʚʝʜʝʥʥʳʡ ʚʳʰʝ ʩʮʝʥʘʨʠʡ ʚ ʜʠʩʢʨʝʪʥʦʡ ʦʙʩʪʘʥʦʚʢʝ, 

ʟʘʣʦʞʠʚ, ʪʝʤ ʩʘʤʳʤ, ʥʘʯʘʣʦ ʤʥʦʛʦʤʝʨʥʦʛʦ ɼʄɸ. ʊʝʭʥʠʢʘ ʨʝʘʣʠʟʘʮʠʠ, ʢʘʢ ʵʪʦ ʧʨʠʥʷʪʦ 

ʚ ɼʄɸ, ʷʚʣʷʝʪʩʷ ʥʝʯʝʪʢʦʡ. ʀʪʦʛ ï ʧʦʩʪʨʦʝʥʠʝ ʜʣʷ ʜʚʫʤʝʨʥʦʡ ʜʠʩʢʨʝʪʥʦʡ ʬʫʥʢʮʠʠ 

ʥʝʯʝʪʢʠʭ ʩʪʨʫʢʪʫʨ çʚʳʨʦʞʜʝʥʥʘʷ ʢʨʠʪʠʯʝʩʢʘʷ ʪʦʯʢʘè ʠ çʥʝʚʳʨʦʞʜʝʥʥʘʷ ʢʨʠʪʠʯʝʩʢʘʷ 

ʪʦʯʢʘè ʯʝʨʝʟ ʬʦʨʤʘʣʠʟʦʚʘʥʥʳʝ ʯʘʩʪʥʳʝ ʧʨʦʠʟʚʦʜʥʳʝ, ʛʨʘʜʠʝʥʪ ʠ ʛʝʩʩʠʘʥ. ʀʭ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʘ ʥʘ ʨʷʜʝ ʢʣʘʩʩʠʯʝʩʢʠʭ ʧʨʠʤʝʨʦʚ: çʦʙʝʟʴʷʥʴʝ ʩʝʜʣʦè, 

çʞʝʣʦʙè ʠ ʪ.ʜ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩ. 3.5. 

  

ʈʠʩʫʥʦʢ 3.5 ï ʌʫʥʢʮʠʷ █●ȟ◐ ● ◐, ʪʦʯʢʘ ȟ  ʥʝʚʳʨʦʞʜʝʥʘ (ʩʣʝʚʘ); 

ʬʫʥʢʮʠʷ █●ȟ◐ ● ●◐, ʪʦʯʢʘ ȟ  ʚʳʨʦʞʜʝʥʘ (ʩʧʨʘʚʘ) 
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3.3 ʈʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʘ ʬʠʣʴʪʨʘʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʠʩʪʝʤ ʣʦʢʘʣʴʥʳʭ 

ʤʦʜʝʣʝʡ ʠ ʚʟʚʝʰʝʥʥʦʛʦ ʫʩʨʝʜʥʝʥʠʷ ʜʣʷ ʟʘʜʘʯ ʮʠʬʨʦʚʦʡ ʦʙʨʘʙʦʪʢʠ 

ʜʚʫʤʝʨʥʳʭ ʬʫʥʢʮʠʡ ʥʘʙʣʶʜʝʥʠʡ 

ʇʨʝʜʣʦʞʝʥ ʤʝʪʦʜ ʜʚʫʤʝʨʥʦʡ ʬʠʣʴʪʨʘʮʠʠ, ʙʘʟʠʨʫʶʱʠʡʩʷ ʥʘ ʧʦʩʪʨʦʝʥʠʠ ʩʠʩʪʝʤ 

ʘʧʧʨʦʢʩʠʤʘʮʠʦʥʥʳʭ ʩʢʦʣʴʟʷʱʠʭ ʜʚʫʤʝʨʥʳʭ ʣʦʢʘʣʴʥʳʭ ʤʦʜʝʣʴʥʳʭ ʬʫʥʢʮʠʡ 

ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʠʭ ʚʟʚʝʰʝʥʥʳʤ ʫʩʨʝʜʥʝʥʠʝʤ. ʈʘʟʨʘʙʦʪʘʥ ʘʣʛʦʨʠʪʤ ʜʚʫʤʝʨʥʦʡ 

ʬʠʣʴʪʨʘʮʠʠ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʩʫʤʤʠʨʦʚʘʥʠʠ ʩʢʦʣʴʟʷʱʠʭ ʜʚʫʤʝʨʥʳʭ ʢʫʩʦʯʥʦ-ʣʠʥʝʡʥʳʭ 

ʤʦʜʝʣʴʥʳʭ ʬʫʥʢʮʠʡ ʩ ʚʝʩʘʤʠ. ʄʝʪʦʜ ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʜʚʫʤʝʨʥʦʡ 

ʬʠʣʴʪʨʘʮʠʠ, ʫʯʠʪʳʚʘʶʱʝʡ ʦʩʦʙʝʥʥʦʩʪʠ ʥʘʙʣʶʜʝʥʠʡ, ʩʚʷʟʘʥʥʳʝ ʩ ʤʘʣʳʤʠ ʨʘʟʤʝʨʘʤʠ 

ʜʚʫʤʝʨʥʳʭ ʦʙʣʘʩʪʝʡ, ʥʘ ʢʦʪʦʨʳʭ ʦʥʠ ʦʧʨʝʜʝʣʝʥʳ, ʥʝʨʘʚʥʦʤʝʨʥʳʤʠ ʫʨʦʚʥʷʤʠ ʰʫʤʦʚʳʭ 

ʧʦʛʨʝʰʥʦʩʪʝʡ, ʚʦʟʤʦʞʥʳʤʠ ʨʝʟʢʠʤʠ ʧʝʨʝʧʘʜʘʤʠ ʠʣʠ ʤʘʣʳʤʠ ʘʤʧʣʠʪʫʜʘʤʠ ʢʦʣʝʙʘʥʠʡ 

ʚ ʠʩʭʦʜʥʳʭ ʜʚʫʤʝʨʥʳʭ ʬʫʥʢʮʠʷʭ. ɼʚʫʤʝʨʥʘʷ ʬʠʣʴʪʨʘʮʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʦʩʪʘʪʦʯʥʦ 

ʭʦʨʦʰʦ ʨʘʟʨʘʙʦʪʘʥʥʫʶ ʦʙʣʘʩʪʴ ʧʨʠʢʣʘʜʥʦʡ ʤʘʪʝʤʘʪʠʢʠ. ʉʫʱʝʩʪʚʫʝʪ ʮʝʣʳʡ ʨʷʜ 

ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʠ ʘʣʛʦʨʠʪʤʦʚ ʜʚʫʤʝʨʥʦʡ ʬʠʣʴʪʨʘʮʠʠ, ʙʘʟʠʨʫʶʱʠʭʩʷ ʥʘ 

ʪʨʘʜʠʮʠʦʥʥʳʭ ʜʚʫʤʝʨʥʳʭ ʨʝʢʫʨʨʝʥʪʥʳʭ ʨʘʟʥʦʩʪʥʳʭ ʫʨʘʚʥʝʥʠʷʭ ʠ ʜʚʫʤʝʨʥʦʤ 

ʜʠʩʢʨʝʪʥʦʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ ʌʫʨʴʝ, ʥʝʣʠʥʝʡʥʳʭ ʘʧʧʨʦʢʩʠʤʘʮʠʦʥʥʳʭ ʬʫʥʢʮʠʷʭ, ʚʝʡʚʣʝʪ-

ʬʫʥʢʮʠʷʭ, ʤʝʜʠʘʥʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʭ ʠ ʪ.ʜ. ʆʜʥʘʢʦ ʜʣʷ ʥʘʙʣʶʜʝʥʠʡ, ʧʦ ʧʨʠʯʠʥʘʤ 

ʦʪʤʝʯʝʥʥʦʛʦ ʧʝʨʝʯʥʷ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʠʟ-ʟʘ ʤʘʣʳʭ ʨʘʟʤʝʨʦʚ ʜʚʫʤʝʨʥʳʭ 

ʦʙʣʘʩʪʝʡ, ʥʘ ʢʦʪʦʨʳʭ ʦʥʠ ʦʧʨʝʜʝʣʝʥʳ, ʠ ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʠʪʝʣʴʥʳʭ ʧʝʨʝʧʘʜʦʚ ʚ ʠʩʭʦʜʥʳʭ 

ʬʫʥʢʮʠʷʭ, ʩʫʱʝʩʪʚʫʶʱʠʝ ʤʝʪʦʜʳ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʚ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʩʪʝʧʝʥʠ 

ʵʬʬʝʢʪʠʚʥʦ. ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʟʜʝʩʴ ʤʝʪʦʜ ʠ ʘʣʛʦʨʠʪʤ ʦʙʝʩʧʝʯʠʚʘʶʪ: 1. ʚʦʟʤʦʞʥʦʩʪʴ 

ʬʠʣʴʪʨʘʮʠʠ ʜʣʷ ʜʚʫʤʝʨʥʳʭ ʦʙʣʘʩʪʝʡ ʩ ʤʘʣʳʤʠ ʨʘʟʤʝʨʘʤʠ ʠ ʚʦʟʤʦʞʥʳʤʠ ʨʝʟʢʠʤʠ 

ʧʝʨʝʧʘʜʘʤʠ ʠʩʭʦʜʥʳʭ ʬʫʥʢʮʠʡ ʙʣʘʛʦʜʘʨʷ ʧʦʩʪʨʦʝʥʠʶ ʩʠʩʪʝʤ ʩʢʦʣʴʟʷʱʠʭ ʣʦʢʘʣʴʥʳʭ 

ʤʦʜʝʣʴʥʳʭ ʬʫʥʢʮʠʡ; 2. ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʥʘʨʫʞʝʥʠʷ ʤʘʣʳʭ ʢʦʣʝʙʘʥʠʡ ʚ ʠʩʭʦʜʥʳʭ 

ʜʚʫʤʝʨʥʳʭ ʬʫʥʢʮʠʷʭ ʙʣʘʛʦʜʘʨʷ ʨʝʘʣʠʟʘʮʠʠ ʚʟʚʝʰʝʥʥʦʛʦ ʫʩʨʝʜʥʝʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʦʪʬʠʣʴʪʨʦʚʘʥʥʳʭ ʰʫʤʦʚ. ɿʜʝʩʴ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ 

ʧʦʜʭʦʜʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʘʧʧʨʦʢʩʠʤʘʮʠʦʥʥʳʭ ʣʦʢʘʣʴʥʳʭ ʤʦʜʝʣʴʥʳʭ ʬʫʥʢʮʠʷʭ, ʚ ʢʦʪʦʨʳʭ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʤʝʪʦʜ ʪ.ʥ. ʨʘʟʤʥʦʞʝʥʠʷ ʣʦʢʘʣʴʥʳʭ ʦʮʝʥʦʢ. ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʤʝʪʦʜʝ 

ʧʦ ʘʥʘʣʦʛʠʠ ʩ ʤʝʪʦʜʦʤ ʨʘʟʤʥʦʞʝʥʠʷ ʨʝʘʣʠʟʫʝʪʩʷ ʚʟʚʝʰʝʥʥʦʝ ʫʩʨʝʜʥʝʥʠʝ ʣʦʢʘʣʴʥʳʭ 

ʤʦʜʝʣʴʥʳʭ ʬʫʥʢʮʠʡ ʠ ʦʙʦʙʱʘʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʬʠʣʴʪʨʘʮʠʠ ʦʜʥʦʤʝʨʥʳʭ ʥʘʙʣʶʜʝʥʠʡ 

[Ivanov et al., 2017; Getmanov et al., 2015] ʥʘ ʜʚʫʤʝʨʥʳʡ ʩʣʫʯʘʡ. ʉʬʦʨʤʠʨʦʚʘʥʥʘʷ ʟʜʝʩʴ 

ʜʚʫʤʝʨʥʘʷ ʬʠʣʴʪʨʘʮʠʷ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʪʝʭʥʠʢʠ ʮʠʬʨʦʚʦʡ ʦʙʨʘʙʦʪʢʠ 

ʠ ʘʥʘʣʠʟʘ ʥʘʙʣʶʜʝʥʠʡ ʠʥʪʝʥʩʠʚʥʦʩʪʝʡ ʠʟʣʫʯʝʥʠʡ ʯʘʩʪʠʮ ʜʣʷ ʟʘʜʘʯ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ 

ʬʠʟʠʢʠ, ʚʢʣʶʯʘʷ ʪʝʭʥʠʢʫ ʢʦʩʤʠʯʝʩʢʠʭ ʣʫʯʝʡ, ʠʤʝʶʱʝʡ ʮʝʣʳʡ ʨʷʜ ʧʨʘʢʪʠʯʝʩʢʠʭ 
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ʧʨʠʣʦʞʝʥʠʡ ï ʦʙʥʘʨʫʞʝʥʠʠ ʧʦʣʦʩʪʝʡ ʚ ʛʦʨʥʳʭ ʦʙʨʘʟʦʚʘʥʠʷʭ ʠ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʩʦʦʨʫʞʝʥʠʷʭ, ʧʦʠʩʢʦʚʳʭ ʟʘʜʘʯʘʭ ʛʝʦʣʦʛʦʨʘʟʚʝʜʢʠ, ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʵʢʩʪʨʝʤʘʣʴʥʳʭ 

ʩʦʙʳʪʠʡ ʚ ʛʝʣʠʦʩʬʝʨʝ ʠ ʪ.ʜ. ʇʨʠʤʝʨ ʬʠʣʴʪʨʘʮʠʠ ʥʘ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʧʨʠʚʝʜʝʥ ʥʘ 

ʨʠʩ. 3.6. ɺ ʜʘʥʥʦʤ ʧʨʠʤʝʨʝ ʦʢʘʟʘʣʦʩʴ ʚʦʟʤʦʞʥʳʤ ʚʳʜʝʣʝʥʠʝ ʧʦʥʠʞʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʥʘ 3%. 

 

ʈʠʩʫʥʦʢ 3.6 ï 3D-ʛʨʘʬʠʢʠ ʠʩʭʦʜʥʦʛʦ ʤʦʜʝʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ (1), ʤʦʜʝʣʴʥʦʡ (2) 

ʠ ʦʪʬʠʣʴʪʨʦʚʘʥʥʦʡ ʤʦʜʝʣʴʥʦʡ (3) ʜʚʫʤʝʨʥʦʡ ʬʫʥʢʮʠʠ (ʩʣʝʚʘ); ʤʦʜʝʣʴʥʳʝ 

ʠʩʭʦʜʥʳʝ  Y0(i, j0) (1), ʟʘʰʫʤʣʸʥʥʳʝ Y0(i, j0) (2) ʠ ʦʪʬʠʣʴʪʨʦʚʘʥʥʳʝ Y0(I, j0) (3) 

ʬʫʥʢʮʠʠ ʜʣʷ j0 = 45 

3.4 ʈʘʟʚʠʪʠʝ ʚʳʩʦʢʦʪʦʯʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʘʙʩʦʣʶʪʥʳʭ ʟʥʘʯʝʥʠʡ ʤʘʛʥʠʪʥʦʛʦ 

ʧʦʣʷ ɿʝʤʣʠ ʚ ʈʌ ʠ ʙʣʠʞʥʝʤ ʟʘʨʫʙʝʞʴʝ 

ɺ 2020 ʛ. ʧʨʦʜʦʣʞʠʣʘʩʴ ʨʫʯʥʘʷ ʨʝʛʠʩʪʨʘʮʠʷ ʘʙʩʦʣʶʪʥʳʭ ʟʥʘʯʝʥʠʡ ʥʘ 

ʛʝʦʤʘʛʥʠʪʥʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ çʂʣʠʤʦʚʩʢʘʷè (IAGA-ʢʦʜ KLI, ɸʨʭʘʥʛʝʣʴʩʢʘʷ ʦʙʣ.). ɿʘ 

2020 ʛ. ʧʦʣʫʯʝʥʦ 634 ʟʥʘʯʝʥʠʷ ʘʙʩʦʣʶʪʥʳʭ ʩʢʣʦʥʝʥʠʷ, ʥʘʢʣʦʥʝʥʠʷ ʠ ʤʦʜʫʣʷ ʤʘʛʥʠʪʥʦʛʦ 

ʧʦʣʷ. ʇʦ ʘʙʩʦʣʶʪʥʳʤ ʠʟʤʝʨʝʥʠʷʤ ʚʳʯʠʩʣʷʣʠʩʴ ʟʥʘʯʝʥʠʷ ʙʘʟʠʩʥʦʡ ʣʠʥʠʠ ʜʣʷ 

ʦʙʩʝʨʚʘʪʦʨʩʢʦʛʦ ʚʝʢʪʦʨʥʦʛʦ ʤʘʛʥʠʪʦʤʝʪʨʘ. ʅʘ ʤʘʛʥʠʪʥʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ çʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛè (IAGA-ʢʦʜ SPG, ʃʝʥʠʥʛʨʘʜʩʢʘʷ ʦʙʣ.), ʚʭʦʜʷʱʝʡ ʚ ʤʝʞʜʫʥʘʨʦʜʥʫʶ ʩʝʪʴ 

ʀʅʊɽʈʄɸɻʅɽʊ, ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ 94 ʘʙʩʦʣʶʪʥʳʭ ʠʟʤʝʨʝʥʠʷ.  

ɺ ʬʝʚʨʘʣʝ 2020 ʛ. ʚ ʭʦʜʝ ʵʢʩʧʝʜʠʮʠʠ ʥʘ ʛʝʦʤʘʛʥʠʪʥʫʶ ʦʙʩʝʨʚʘʪʦʨʠʶ çɻʶʣʘʛʘʨʘʢè 

(ʈʝʩʧʫʙʣʠʢʘ ɸʨʤʝʥʠʷ), ʨʘʟʚʠʚʘʝʤʫʶ ɻʎ ʈɸʅ ʩʦʚʤʝʩʪʥʦ ʩ ʀɻʀʉ ʅɸʅ ʈɸ, ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ 

ʠ ʚʚʝʜʝʥ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʚʝʢʪʦʨʥʳʡ ʬʝʨʨʦʟʦʥʜʦʚʳʡ ʪʨʝʭʢʦʤʧʦʥʝʥʪʥʳʡ ʤʘʛʥʠʪʦʤʝʪʨ 
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FGE. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʪʦʪ ʧʫʥʢʪ ʥʘʙʣʶʜʝʥʠʡ ʧʦʣʥʦʩʪʴʶ ʫʢʦʤʧʣʝʢʪʦʚʘʥ ʥʝʦʙʭʦʜʠʤʳʤ 

ʤʘʛʥʠʪʦʤʝʪʨʠʯʝʩʢʠʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ (ʨʘʥʝʝ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʩʢʘʣʷʨʥʳʡ ʧʨʦʪʦʥʥʳʡ 

ʤʘʛʥʠʪʦʤʝʪʨ ʠ ʬʝʨʨʦʟʦʥʜʦʚʳʡ ʜʝʢʣʠʥʦʤʝʪʨ/ʠʥʢʣʠʥʦʤʝʪʨ ʚ ʘʙʩʦʣʶʪʥʦʤ ʧʘʚʠʣʴʦʥʝ) 

ʠ ʩ ʬʝʚʨʘʣʷ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʢʘʢ ʧʦʣʥʦʮʝʥʥʘʷ ʤʘʛʥʠʪʥʘʷ ʦʙʩʝʨʚʘʪʦʨʠʷ. ʉ ʵʪʦʛʦ ʤʦʤʝʥʪʘ ʥʘ 

ʦʙʩʝʨʚʘʪʦʨʠʠ ʝʞʝʜʥʝʚʥʦ ʧʨʦʠʟʚʦʜʷʪʩʷ ʠʟʤʝʨʝʥʠʷ ʘʙʩʦʣʶʪʥʳʭ ʟʥʘʯʝʥʠʡ ʢʦʤʧʦʥʝʥʪ ʄʇɿ. 

ʆʥʘ ʷʚʣʷʝʪʩʷ ʧʝʨʚʳʤ ʦʧʳʪʦʤ ɻʎ ʈɸʅ ʚ ʨʘʟʚʝʨʪʳʚʘʥʠʠ ʩʪʘʮʠʦʥʘʨʥʳʭ ʠʟʤʝʨʝʥʠʡ ʚ ʛʦʨʥʦʡ 

ʤʝʩʪʥʦʩʪʠ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʤ ʫʜʘʣʝʥʠʠ ʦʪ ʜʨʫʛʠʭ ʤʘʛʥʠʪʥʳʭ ʦʙʩʝʨʚʘʪʦʨʠʡ. ɺ ʧʝʨʠʦʜ 

ʩ 06/02 ʧʦ 25/11 ʚʳʧʦʣʥʝʥʦ 802 ʠʟʤʝʨʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʙʳʣ ʚʥʝʜʨʝʥ ʮʝʣʳʡ ʨʷʜ 

ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʡ ʥʘ ʦʙʩʝʨʚʘʪʦʨʠʠ ʠ ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʤʘʛʥʠʪʥʘʷ ʩʲʸʤʢʘ 

ʧʘʚʠʣʴʦʥʦʚ ʦʙʩʝʨʚʘʪʦʨʠʠ ʩ ʮʝʣʴʶ ʦʮʝʥʢʠ ʤʘʛʥʠʪʥʦʡ ʯʠʩʪʦʪʳ ʚʥʫʪʨʝʥʥʠʭ ʧʦʤʝʱʝʥʠʡ. 

ɼʝʪʝʢʪʠʨʦʚʘʥʥʳʝ ʠʩʪʦʯʥʠʢʠ ʧʦʤʝʭ ʙʳʣʠ ʫʩʪʨʘʥʝʥʳ. ɼʘʥʥʘʷ ʦʙʩʝʨʚʘʪʦʨʠʷ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ ʧʫʥʢʪʦʤ ʩʪʘʮʠʦʥʘʨʥʳʭ ʥʝʧʨʝʨʳʚʥʳʭ ʛʝʦʤʘʛʥʠʪʥʳʭ 

ʥʘʙʣʶʜʝʥʠʡ ʥʘ ʦʙʰʠʨʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʚ ʩʦʩʪʘʚʝ ʨʝʛʠʦʥʘ ʇʝʨʝʜʥʝʡ ɸʟʠʠ, ʠ ʝʝ ʨʘʟʚʠʪʠʝ 

ʠ ʧʦʜʜʝʨʞʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʥʝ ʪʦʣʴʢʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʛʣʦʙʘʣʴʥʳʭ ʛʝʦʤʘʛʥʠʪʥʳʭ ʤʦʜʝʣʝʡ, ʥʦ ʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʨʝʛʠʦʥʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ɿʝʤʣʠ. ɺʩʝ ʧʦʣʫʯʝʥʥʳʝ ʘʙʩʦʣʶʪʥʳʝ ʟʥʘʯʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ 

ʦ ʧʨʘʚʠʣʴʥʦʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʦʙʩʝʨʚʘʪʦʨʠʡ ʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʢʘʢ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʝ ʥʘʙʦʨʳ ʟʥʘʯʝʥʠʡ ʜʣʷ ʠʟʫʯʝʥʠʷ ʠʟʤʝʥʯʠʚʦʩʪʠ ʄʇɿ. 

ɺ ʭʦʜʝ ʵʢʩʧʝʜʠʮʠʠ ʥʘ ʤʘʛʥʠʪʥʫʶ ʦʙʩʝʨʚʘʪʦʨʠʶ çʂʣʠʤʦʚʩʢʘʷè ʚ ʷʥʚʘʨʝ 2020 ʛ., 

ʧʦʤʠʤʦ ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʡ, ʙʳʣ ʠʩʧʳʪʘʥ ʥʦʚʳʡ ʬʝʨʨʦʟʦʥʜʦʚʳʡ 

ʜʝʢʣʠʥʦʤʝʪʨ/ʠʥʢʣʠʥʦʤʝʪʨ MinGeo (ɺʝʥʛʨʠʷ) ʥʘ ʥʝʤʘʛʥʠʪʥʦʤ ʪʝʦʜʦʣʠʪʝ Theo 010 

ʚ ʙʝʩʧʨʦʚʦʜʥʦʤ ʠʩʧʦʣʥʝʥʠʠ. ɺʳʷʚʣʝʥʳ ʪʝʭʥʠʯʝʩʢʠʝ ʥʝʜʦʯʝʪʳ ʫʢʘʟʘʥʥʦʛʦ ʧʨʠʙʦʨʘ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʨʘʟʤʝʱʝʥʠʷ ʙʝʩʧʨʦʚʦʜʥʦʛʦ ʧʣʘʥʰʝʪʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʙʦʣʝʝ 

3 ʤ ʦʪ ʩʘʤʦʛʦ ʧʨʠʙʦʨʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʘʥʥʳʡ ʙʝʩʧʨʦʚʦʜʥʦʡ ʪʝʦʜʦʣʠʪ ʥʝ ʧʦʜʭʦʜʠʪ ʜʣʷ 

ʘʙʩʦʣʶʪʥʳʭ ʦʙʩʝʨʚʘʪʦʨʩʢʠʭ ʠʟʤʝʨʝʥʠʡ, ʥʦ ʤʦʞʝʪ ʭʦʨʦʰʦ ʩʝʙʷ ʟʘʨʝʢʦʤʝʥʜʦʚʘʪʴ ʧʨʠ 

ʧʦʣʝʚʳʭ ʨʘʙʦʪʘʭ.  

ʇʨʦʚʝʜʝʥʠʝ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʩʚʝʨʢʠ ʦʙʩʝʨʚʘʪʦʨʩʢʠʭ ʤʘʛʥʠʪʦʤʝʪʨʦʚ ʩ ʢʦʥʪʨʦʣʴʥʳʤ 

ʤʘʛʥʠʪʦʤʝʪʨʦʤ, ʠʤʝʶʱʠʤ ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʦ ʤʝʪʨʦʣʦʛʠʯʝʩʢʦʡ ʧʦʚʝʨʢʝ, ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʦʩʥʦʚʥʳʭ ʩʧʦʩʦʙʦʚ ʜʦʩʪʠʞʝʥʠʷ ʝʜʠʥʩʪʚʘ ʚʩʝʭ ʠʟʤʝʨʝʥʠʡ. ʉʚʝʨʢʘ ʬʝʨʨʦʟʦʥʜʦʚʳʭ 

ʜʝʢʣʠʥʦʤʝʪʨʦʚ/ʠʥʢʣʠʥʦʤʝʪʨʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʨʘʚʥʝʥʠʠ ʦʪʜʝʣʴʥʳʭ ʠʟʤʝʨʝʥʠʡ ʥʘ 

ʩʚʝʨʷʝʤʦʤ ʧʨʠʙʦʨʝ ʩ ʦʙʱʝʡ ʤʘʩʩʦʡ ʠʟʤʝʨʝʥʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʧʨʠʙʦʨʘʭ 

(ʦʙʳʯʥʦ ʠʭ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ ʩʦ ʚʩʝʛʦ ʤʠʨʘ). ʇʨʝʜʣʦʞʝʥʘ ʢʦʥʬʠʛʫʨʘʮʠʷ ʙʘʟʳ ʜʘʥʥʳʭ 

(ɹɼ) ʜʣʷ ʭʨʘʥʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʩʚʝʨʦʢ ʪʘʢʠʭ ʧʨʠʙʦʨʦʚ ʩʨʝʜʩʪʚʘʤʠ ʉʋɹɼ ʥʘ ʦʩʥʦʚʝ ɹɼ, 

ʢʦʪʦʨʘʷ ʨʝʘʣʠʟʦʚʘʥʘ ʚ ɻʎ ʈɸʅ ʜʣʷ ʫʥʠʬʠʢʘʮʠʠ ʘʙʩʦʣʶʪʥʳʭ ʠʟʤʝʨʝʥʠʡ ʠ ʠʭ 
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ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʛʦ ʭʨʘʥʝʥʠʷ ʚ ʨʘʤʢʘʭ ɸʇʂ ʄɸɻʅʋʉ [ʉʦʣʦʚʴʸʚ ʠ ʜʨ., 2017]. ʇʦʜʦʙʥʳʡ 

ʧʦʜʭʦʜ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʧʝʨʘʪʠʚʥʳʡ ʜʦʩʪʫʧ ʥʝ ʪʦʣʴʢʦ ʢ ʨʝʟʫʣʴʪʘʪʘʤ ʩʚʝʨʦʢ, ʥʦ ʠ 

ʢ ʩʧʨʘʚʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʚʩʝʭ ʧʨʠʙʦʨʘʭ, ʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʠ ʜʘʪʘʤ ʧʦʩʣʝʜʥʠʭ 

ʤʝʪʨʦʣʦʛʠʯʝʩʢʠʭ ʧʦʚʝʨʦʢ. ʇʦʤʠʤʦ ʘʙʩʦʣʶʪʥʳʭ ʠ ʙʘʟʠʩʥʳʭ ʟʥʘʯʝʥʠʡ, ʧʦ ʢʦʪʦʨʳʤ 

ʧʨʦʠʩʭʦʜʠʪ ʩʚʝʨʢʘ ʜʝʢʣʠʥʦʤʝʪʨʘ/ʠʥʢʣʠʥʦʤʝʪʨʘ ʩ ʵʪʘʣʦʥʥʳʤ, ʥʝʦʙʭʦʜʠʤ ʨʘʩʯʝʪ ʨʷʜʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʩʚʷʟʘʥʥʳʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩ ʩʘʤʠʤ ʧʨʠʙʦʨʦʤ, ʚʢʣʶʯʘʷ ʩʚʝʜʝʥʠʷ 

ʦ ʥʝʧʘʨʘʣʣʝʣʴʥʦʩʪʠ ʦʩʠ ʬʝʨʨʦʟʦʥʜʦʚʦʛʦ ʜʘʪʯʠʢʘ ʠ ʦʩʠ ʟʨʠʪʝʣʴʥʦʡ ʪʨʫʙʳ ʪʝʦʜʦʣʠʪʘ. ʕʪʠ 

ʠ ʜʨʫʛʠʝ ʧʘʨʘʤʝʪʨʳ ʪʘʢʞʝ ʜʦʣʞʥʳ ʭʨʘʥʠʪʴʩʷ ʚ ɹɼ. ʂʦʥʬʠʛʫʨʘʮʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ɹɼ 

ʚʢʣʶʯʘʝʪ ʪʨʠ ʪʘʙʣʠʮʳ ʜʣʷ ʢʘʞʜʦʛʦ ʧʨʠʙʦʨʘ: ʩʧʨʘʚʦʯʥʫʶ ʪʘʙʣʠʮʫ, ʪʘʙʣʠʮʫ ʜʣʷ ʠʟʤʝʨʝʥʠʡ 

ʠ ʪʘʙʣʠʮʫ ʨʘʟʥʦʩʪʝʡ ʤʝʞʜʫ ʩʚʝʨʷʝʤʳʤ ʠ ʵʪʘʣʦʥʥʳʤ ʤʘʛʥʠʪʦʤʝʪʨʘʤʠ. ʅʘ ʨʠʩ. 3.7 

ʧʨʠʚʝʜʝʥʳ ʛʨʘʬʠʢʠ ʥʝʢʦʪʦʨʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩʚʝʨʢʠ ʨʘʟʣʠʯʥʳʭ ʬʝʨʨʦʟʦʥʜʦʚʳʭ 

ʜʝʢʣʠʥʦʤʝʪʨʦʚ/ʠʥʢʣʠʥʦʤʝʪʨʦʚ ʥʘ ʛʝʦʤʘʛʥʠʪʥʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ çʇʘʨʘʪʫʥʢʘè (IAGA-ʢʦʜ 

PET, ʂʘʤʯʘʪʩʢʠʡ ʢʨʘʡ) ʟʘ ʧʝʨʠʦʜ 1 ʩʝʥʪʷʙʨʷ ï 19 ʜʝʢʘʙʨʷ 2014 ʛ.  

 
ʈʠʩʫʥʦʢ 3.7 ï ʇʨʠʤʝʨ ʦʪʦʙʨʘʞʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ 

ʬʝʨʨʦʟʦʥʜʦʚʳʤʠ ʜʝʢʣʠʥʦʤʝʪʨʘʤʠ/ʠʥʢʣʠʥʦʤʝʪʨʘʤʠ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʭʦʜʝ ʩʚʝʨʦʢ; 

ʧʨʝʜʩʪʘʚʣʝʥ ʨʷʜ ʠʟʤʝʨʝʥʠʡ ʥʘ ʤʘʛʥʠʪʥʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ çʇʘʨʘʪʫʥʢʘè ʩ 1 ʩʝʥʪʷʙʨʷ 

ʧʦ 19 ʜʝʢʘʙʨʷ 2014 ʛ. ɻʨʘʬʠʢʠ ʩʚʝʨʭʫ ʚʥʠʟ: ʦʪʢʣʦʥʝʥʠʷ ʩʢʣʦʥʝʥʠʷ ʠ ʥʘʢʣʦʥʝʥʠʷ, 

ʟʥʘʯʝʥʠʷ ʘʟʠʤʫʪʘ ʚʠʟʠʨʥʦʡ ʮʝʣʠ, ʧʦʛʨʝʰʥʦʩʪʴ ʵʣʝʢʪʨʦʥʠʢʠ, ʚʝʣʠʯʠʥʘ 

ʚʝʨʪʠʢʘʣʴʥʦʡ ʥʝʧʘʨʘʣʣʝʣʴʥʦʩʪʠ ʦʩʝʡ ʜʘʪʯʠʢʘ ʠ ʟʨʠʪʝʣʴʥʦʡ ʪʨʫʙʳ. ʂʨʘʩʥʳʤ 

ʧʦʢʘʟʘʥʳ ʨʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʠʟ ʠʟʤʝʨʝʥʠʡ ʤʘʛʥʠʪʥʦʛʦ ʩʢʣʦʥʝʥʠʷ, ʩʠʥʠʤ ï ʠʟ 

ʠʟʤʝʨʝʥʠʡ ʤʘʛʥʠʪʥʦʛʦ ʥʘʢʣʦʥʝʥʠʷ 

ʆʙʱʠʡ ʦʙʲʸʤ ʛʝʦʤʘʛʥʠʪʥʳʭ ʜʘʥʥʳʭ, ʧʦʩʪʫʧʠʚʰʠʭ ʚ 2020 ʛ. ʚ ʎʂʇ 

çɸʥʘʣʠʪʠʯʝʩʢʠʡ ʮʝʥʪʨ ʛʝʦʤʘʛʥʠʪʥʳʭ ʜʘʥʥʳʭè ɻʎ ʈɸʅ, ʩʦʩʪʘʚʠʣ 155,47 ɻʙ. ʇʦʜʨʦʙʥʘʷ 

ʠʥʬʦʨʤʘʮʠʷ ʧʨʠʚʝʜʝʥʘ ʚ ʪʘʙʣʠʮʝ 3.1. ɾʸʣʪʳʤ ʚʳʜʝʣʝʥʳ ʦʙʩʝʨʚʘʪʦʨʠʠ, ʥʘʯʘʚʰʠʝ 

ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ ʚ 2020 ʛ. 

ʊʘʙʣʠʮʘ 3.1 ï ʆʙʲʸʤʳ ʜʘʥʥʳʭ, ʧʦʩʪʫʧʠʚʰʠʭ ʚ ʎʂʇ çɸʥʘʣʠʪʠʯʝʩʢʠʡ ʮʝʥʪʨ ʛʝʦʤʘʛʥʠʪʥʳʭ 
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ʜʘʥʥʳʭè ɻʎ ʈɸʅ ʟʘ ʧʝʨʠʦʜ ʩ 01.12.2019 ʧʦ 01.12.2020. 

ʂʦʜ 

ʦʙʩʝʨʚʘʪʦʨʠʠ 
ʄʝʩʪʦʧʦʣʦʞʝʥʠʝ 

ʆʙʲʸʤ ʜʘʥʥʳʭ 

ʬʘʡʣʦʚʦʛʦ 

ʭʨʘʥʠʣʠʱʘ, ɻʙ 

ʆʙʲʸʤ 

ʜʘʥʥʳʭ 

ɹɼ, ɻʙ 

ʇʨʠʤʝʯʘʥʠʝ 

AAA  ʛ. ɸʣʤʘ-ɸʪʘ, ʂʘʟʘʭʩʪʘʥ 1,52 0,7 
ɺ ʪʦʤ ʯʠʩʣʝ 1,5 ɻʙ ʩʝʢʫʥʜʥʳʭ 

ʜʘʥʥʳʭ POS-1 

AIA  ɸʥʪʘʨʢʪʠʜʘ 0,04 0,3  

ARS 
ʧʦʩ. ɸʨʪʠ, 

ʉʚʝʨʜʣʦʚʩʢʘʷ ʦʙʣ. 
0,04 0,3  

BEY ʦ. ɹʝʣʳʡ, ʂʘʨʩʢʦʝ ʤʦʨʝ 0,03 0,9 
ʇʝʨʝʜʘʥʳ ʜʘʥʥʳʝ ʟʘ 

05.08.2016ï11.11.2019 

BOX 
ʧʦʩ. ɹʦʨʦʢ, ʗʨʦʩʣʘʚʩʢʘʷ 

ʦʙʣ. 
0,08 0,7 

ɺ ʪʦʤ ʯʠʩʣʝ 46,3 ʄʙ ʩʝʢʫʥʜʥʳʭ 

ʜʘʥʥʳʭ 

CPS 
ʧʦʩ. ʄʳʩ ʐʤʠʜʪʘ, 

ʏʫʢʦʪʩʢʘʷ ɸʆ 
0,04 0,3  

GLK 
ʧʦʩ. ɻʶʣʘʛʘʨʘʢ, 

ɸʨʤʝʥʠʷ 
1,20 0,7 ʄʠʥʫʪʥʳʝ ʠ ʩʝʢʫʥʜʥʳʝ 

IRT ʛ. ʀʨʢʫʪʩʢ 0,02 0,3  

KHB ʛ. ʍʘʙʘʨʦʚʩʢ 0,02 0,3  

KHS 
ʍʘʨʘʩʘʚʝʡ, ʧ-ʦʚ ʗʤʘʣ, 

ʗʅɸʆ 
0,18 1,65 

ʇʝʨʝʜʘʥʳ ʜʘʥʥʳʝ ʟʘ 

25.06.2013ï11.11.2019 

KIV  ʛ. ʂʠʝʚ, ʋʢʨʘʠʥʘ 0,02 0,3  

KLI  
ʧʦʩ. ʂʦʥʦʰʘ, 

ɸʨʭʘʥʛʝʣʴʩʢʘʷ ʦʙʣ. 
1,43 0,7 ʄʠʥʫʪʥʳʝ ʠ ʩʝʢʫʥʜʥʳʝ 

KZN ʛ. ʂʘʟʘʥʴ 5,41 0,7 ʄʠʥʫʪʥʳʝ ʠ ʩʝʢʫʥʜʥʳʝ 

LVV  ʛ. ʃʴʚʦʚ, ʋʢʨʘʠʥʘ 0,003 0,3  

MGD 
ʧʦʩ. ʉʪʝʢʦʣʴʥʳʡ. 

ʄʘʛʘʜʘʥʩʢʘʷ ʦʙʣ. 
0,03 0,3  

MHV 
ʧʦʩ. ʄʠʭʥʝʚʦ, 

ʄʦʩʢʦʚʩʢʘʷ ʦʙʣ. 
0,89 0,3  

MNK ʛ. ʄʠʥʩʢ, ɹʝʣʘʨʫʩʴ 0,02 0,3  

NAD ʛ. ʅʘʜʳʤ, ʗʅɸʆ 2,83 1,2 
ʇʝʨʝʜʘʥʳ ʜʘʥʥʳʝ ʟʘ 

31.10.2016ï01.12.2020 

NVS ʛ. ʅʦʚʦʩʠʙʠʨʩʢ 0,02 0,3  

ODE ʛ. ʆʜʝʩʩʘ, ʋʢʨʘʠʥʘ 0,004 0,3  

PET 
ʧʦʩ. ʇʘʨʘʪʫʥʢʘ, 

ʂʘʤʯʘʪʩʢʠʡ ʢʨʘʡ 
0,04 0,3  

SKD ʛ. ʉʘʣʝʭʘʨʜ, ʗʅɸʆ 0,01 0,4 
ʇʝʨʝʜʘʥʳ ʜʘʥʥʳʝ ʟʘ 

12.02.2018ï20.06.2019 

SPG ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ 1,48 0,7 ʄʠʥʫʪʥʳʝ ʠ ʩʝʢʫʥʜʥʳʝ 

WSE 
ʧʦʩ. ʇʨʠʤʦʨʩʢʠʡ, ʈʝʩʧ. 

ʂʘʨʝʣʠʷ 
0,74 0,3  

YAK  ʛ. ʗʢʫʪʩʢ 0,03 0,3  

ɻʝʦʤʘʛʥʠʪʥʳʝ ʩʧʫʪʥʠʢʦʚʳʝ ʜʘʥʥʳʝ ʤʠʩʩʠʠ Swarm 

 74,23 52 

ʅʘʯʘʪʘ ʟʘʛʨʫʟʢʘ ʜʘʥʥʳʭ ʦ 

ʧʣʦʪʥʦʩʪʠ ʠʦʥʦʩʬʝʨʥʳʭ ʪʦʢʦʚ ʩ 

27.11.2013 

ʀʊʆɻʆ  90,42 65,05 155,47 ɻʙ 
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ɺ 2020 ʛ. ʙʳʣ ʧʨʠʩʚʦʝʥ DOI ʥʘʙʦʨʫ ʦʢʦʥʯʘʪʝʣʴʥʳʭ ʜʘʥʥʳʭ ʤʘʛʥʠʪʥʦʡ 

ʦʙʩʝʨʚʘʪʦʨʠʠ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛè ʟʘ 2017 ʛ., ʫʪʚʝʨʞʜʝʥʥʦʤʫ ʀʅʊɽʈʄɸɻʅɽʊ ʚ ʢʘʯʝʩʪʚʝ 

ʛʦʜʦʚʦʛʦ ʤʘʩʩʠʚʘ ʦʢʦʥʯʘʪʝʣʴʥʳʭ ʜʘʥʥʳʭ. ʊʘʢʞʝ ʧʨʠʩʚʦʝʥ DOI ʥʦʚʳʤ ʜʘʥʥʳʤ ʤʘʛʥʠʪʥʦʡ 

ʦʙʩʝʨʚʘʪʦʨʠʠ çɻʶʣʘʛʘʨʘʢè. ɻʝʦʤʘʛʥʠʪʥʳʝ ʜʘʥʥʳʝ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ ʚʝʢʪʦʨʥʳʤ 

ʤʘʛʥʠʪʦʤʝʪʨʦʤ ʦʙʩʝʨʚʘʪʦʨʠʠ, ʯʘʩʪʠʯʥʦ ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʳ ʩ ʫʯʝʪʦʤ ʙʘʟʠʩʥʦʡ ʣʠʥʠʠ, 

ʧʦʵʪʦʤʫ ʷʚʣʷʶʪʩʷ ʧʨʠʙʣʠʞʝʥʥʳʤʠ ʢ ʘʙʩʦʣʶʪʥʳʤ ʟʥʘʯʝʥʠʷʤ ʄʇɿ. ɺʩʝ ʜʘʥʥʳʝ ʜʦʩʪʫʧʥʳ 

ʜʣʷ ʟʘʛʨʫʟʢʠ ʥʘ ʩʪʨʘʥʠʮʝ ʄʝʞʨʝʛʠʦʥʘʣʴʥʦʛʦ ʮʝʥʪʨʘ ʛʝʦʤʘʛʥʠʪʥʳʭ ʜʘʥʥʳʭ ɻʎ ʈɸʅ 

(http://geomag.gcras.ru/dataprod-down.html). 

3.5 ʈʘʟʚʠʪʠʝ ʬʫʥʢʮʠʦʥʘʣʘ ɸʇʂ ʄɸɻʅʋʉ 

ʂʣʶʯʝʚʳʤ ʘʩʧʝʢʪʦʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ɸʇʂ ʄɸɻʅʋʉ, ʢʘʢ ʩʠʩʪʝʤʳ ʧʦʜʛʦʪʦʚʢʠ 

ʜʘʥʥʳʭ ʚʳʩʰʝʛʦ ʩʪʘʥʜʘʨʪʘ ʢʘʯʝʩʪʚʘ ʛʝʦʤʘʛʥʠʪʥʳʭ ʜʘʥʥʳʭ ʀʅʊɽʈʄɸɻʅɽʊ, ʷʚʣʷʝʪʩʷ 

ʦʙʨʘʙʦʪʢʘ ʘʙʩʦʣʶʪʥʳʭ ʥʘʙʣʶʜʝʥʠʡ, ʧʨʦʚʦʜʠʤʳʭ ʥʘ ʦʙʩʝʨʚʘʪʦʨʠʷʭ ɻʎ ʈɸʅ. ʇʦʣʫʯʘʝʤʳʝ 

ʥʘ ʠʭ ʦʩʥʦʚʝ ʙʘʟʠʩʥʳʝ ʟʥʘʯʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʩʫʜʠʪʴ ʦ ʩʦʩʪʦʷʥʠʠ ʚʘʨʠʦʤʝʪʨʘ, ʚʠʟʠʨʥʦʡ ʮʝʣʠ 

ʠ ʚ ʮʝʣʦʤ ʦʙ ʦʙʩʪʘʥʦʚʢʝ ʚ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʧʘʚʠʣʴʦʥʘʭ ʦʙʩʝʨʚʘʪʦʨʠʠ [ʍʦʤʫʪʦʚ, 2017]. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʚ 2020 ʛ. ʙʳʣʘ ʧʝʨʝʨʘʙʦʪʘʥʘ ʘʨʭʠʪʝʢʪʫʨʘ ʧʦʜʩʠʩʪʝʤʳ ɸʇʂ ʄɸɻʅʋʉ, 

ʦʪʚʝʯʘʶʱʝʡ ʟʘ ʚʚʦʜ ʠ ʦʙʨʘʙʦʪʢʫ ʘʙʩʦʣʶʪʥʳʭ ʥʘʙʣʶʜʝʥʠʡ. ʅʘʠʙʦʣʝʝ ʚʘʞʥʳʤ 

ʢʦʤʧʦʥʝʥʪʦʤ ʥʦʚʦʡ ʧʦʜʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʚ ʩʝʨʚʠʩ ʚʚʦʜʘ ʘʙʩʦʣʶʪʥʳʭ 

ʠʟʤʝʨʝʥʠʡ [ʂʫʜʠʥ ʠ ʉʠʜʦʨʦʚ, 2020]. ɺʝʙ-ʩʝʨʚʠʩ ʩʦʩʪʦʠʪ ʠʟ ʜʠʥʘʤʠʯʝʩʢʠ ʛʝʥʝʨʠʨʫʝʤʳʭ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʝʪʦʜʘ ʥʘʙʣʶʜʝʥʠʷ ʬʦʨʤ ʚʚʦʜʘ ʜʘʥʥʳʭ ʠ ʜʚʫʭ ʩʝʨʚʝʨʥʳʭ 

ʤʠʢʨʦʩʝʨʚʠʩʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʨʘʩʯʝʪ ʠ ʩʦʭʨʘʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ɹɼ ʄɸɻʅʋʉ. ʇʨʠ 

ʝʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʨʝʘʣʠʟʘʮʠʠ ʦʩʥʦʚʥʦʡ ʫʧʦʨ ʙʳʣ ʩʜʝʣʘʥ ʥʘ ʧʦʚʳʰʝʥʠʝ 

ʥʘʙʣʶʜʘʝʤʦʩʪʠ ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʦʚ ʨʘʩʯʝʪʘ. ʅʘ ʵʪʘʧʝ ʧʨʦʚʝʨʢʠ ʢʦʨʨʝʢʪʥʦʩʪʠ ʚʚʦʜʘ 

ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʘʣʛʦʨʠʪʤ ʟʘʜʝʡʩʪʚʫʝʪ ʚʩʝ ʜʦʩʪʫʧʥʳʝ ʚ ɹɼ ʄɸɻʅʋʉ ʠʟʤʝʨʝʥʠʷ 

ʠ ʧʨʦʠʟʚʦʜʠʪ ʨʘʩʯʝʪ ʚ ʪʝʩʪʦʚʦʤ ʨʝʞʠʤʝ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʥʝ ʪʦʣʴʢʦ ʢʦʨʨʝʢʪʥʦʩʪʴ 

ʚʚʝʜʝʥʥʳʭ ʟʥʘʯʝʥʠʡ, ʥʦ ʠ ʛʝʦʤʘʛʥʠʪʥʫʶ ʦʙʩʪʘʥʦʚʢʫ ʚ ʧʝʨʠʦʜ ʧʨʦʚʝʜʝʥʠʷ ʥʘʙʣʶʜʝʥʠʡ. 

ɺ ʩʣʫʯʘʝ, ʝʩʣʠ ʪʝʩʪʦʚʳʡ ʨʘʩʯʝʪ ʧʨʦʰʝʣ ʫʩʧʝʰʥʦ, ʦʧʝʨʘʪʦʨ ʧʨʠʢʨʝʧʣʷʝʪ ʦʪʩʢʘʥʠʨʦʚʘʥʥʦʶ 

ʢʦʧʠʶ ʚʝʜʦʤʦʩʪʠ ʢ ʬʦʨʤʝ ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ ʨʘʩʯʝʪʘ, ʢʦʪʦʨʘʷ ʩʦʭʨʘʥʷʝʪʩʷ ʥʘ FTP-ʩʝʨʚʝʨ 

ʩ ʧʨʠʚʷʟʢʦʡ ʢ ʠʩʭʦʜʥʳʤ ʜʘʥʥʳʤ ʘʙʩʦʣʶʪʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʚ ɹɼ ʄɸɻʅʋʉ. ʇʦʭʦʞʠʡ 

ʧʦʜʭʦʜ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʜʘʥʥʳʭ ʥʘ ʦʙʩʝʨʚʘʪʦʨʠʷʭ ʩʝʪʠ ʀʅʊɽʈʄɸɻʅɽʊ 

[ʍʦʤʫʪʦʚ, 2017], ʦʜʥʘʢʦ ɸʇʂ ʄɸɻʅʋʉ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʦʡʪʠʩʴ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʧʘʢʝʪʦʚ ʥʘ ʩʪʦʨʦʥʝ ʢʣʠʝʥʪʘ, ʚʳʧʦʣʥʷʷ ʨʘʩʯʝʪʳ 

ʠ ʧʨʦʚʝʨʢʫ ʜʘʥʥʳʭ ʥʘ ʩʝʨʚʝʨʝ, ʨʝʘʣʠʟʦʚʘʥʥʫʶ ʥʘ ʷʟʳʢʝ Golang. ɽʱʝ ʦʜʥʦʡ ʚʘʞʥʦʡ 

ʦʩʦʙʝʥʥʦʩʪʴʶ ʚʝʙ-ʩʝʨʚʠʩʘ ʷʚʣʷʝʪʩʷ ʩʦʭʨʘʥʝʥʠʝ ʠʩʭʦʜʥʳʭ ʠ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʨʘʩʯʝʪʥʳʭ 

ʜʘʥʥʳʭ ʠ ʧʦʩʣʝʜʫʶʱʘʷ ʨʘʩʩʳʣʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦ ʩʧʠʩʢʫ ʟʘʢʨʝʧʣʝʥʥʳʭ ʟʘ ʦʙʩʝʨʚʘʪʦʨʠʝʡ 

ʤʘʛʥʠʪʦʣʦʛʦʚ. ʅʦʚʳʡ ʚʝʙ-ʩʝʨʚʠʩ ʨʝʘʣʠʟʦʚʘʥ ʜʣʷ ʫʜʦʙʥʦʡ ʨʘʙʦʪʳ ʢʘʢ ʥʘ ʇʂ, ʪʘʢ ʠ ʥʘ 

ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ. ʆʧʳʪ ʝʛʦ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʦʢʘʟʘʣ ʫʜʦʙʩʪʚʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

http://geomag.gcras.ru/dataprod-down.html
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ʠ ʣʝʛʢʦʩʪʴ ʦʩʚʦʝʥʠʷ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʨʘʟʥʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ. ʈʝʟʫʣʴʪʘʪʦʤ ʚʥʝʜʨʝʥʠʷ 

ʩʠʩʪʝʤʳ ʷʚʠʣʦʩʴ ʥʘʯʘʣʦ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʡ ʦʪʧʨʘʚʢʠ ʢʚʘʟʠʦʢʦʥʯʘʪʝʣʴʥʳʭ ʜʘʥʥʳʭ 

ʦʙʩʝʨʚʘʪʦʨʠʠ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛè ʚ ʀʅʊɽʈʄɸɻʅɽʊ ʚ 2020 ʛ. ʕʪʠ ʜʘʥʥʳʝ ʫʩʧʝʰʥʦ 

ʧʨʦʭʦʜʷʪ ʧʨʦʚʝʨʢʫ ʠ ʩʪʘʥʦʚʷʪʩʷ ʜʦʩʪʫʧʥʳʤʠ ʥʘ ʩʘʡʪʝ ʀʅʊɽʈʄɸɻʅɽʊ ʩ ʟʘʜʝʨʞʢʦʡ ʜʦ 

1 ʤʝʩʷʮʘ. 

ɺ ʨʘʤʢʘʭ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʜʘʥʥʳʭ ʦʙʩʝʨʚʘʪʦʨʠʠ çʂʣʠʤʦʚʩʢʘʷè 

ʚ ʚʘʨʠʘʮʠʦʥʥʦʤ ʧʘʚʠʣʴʦʥʝ ʙʳʣ ʨʘʟʚʝʨʥʫʪ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʛʨʘʜʠʝʥʪʦʤʝʪʨ, ʩʦʩʪʦʷʱʠʡ ʠʟ 

5 ʦʪʜʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʜʘʪʯʠʢʦʚ. ɼʘʥʥʳʝ ʩ ʵʪʠʭ ʜʘʪʯʠʢʦʚ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ 

ʠ ʦʪʧʨʘʚʣʷʶʪʩʷ ʚ ɸʇʂ ʄɸɻʅʋʉ ʚ ʨʝʞʠʤʝ ʢʚʘʟʠʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ (ʟʘʜʝʨʞʢʘ ʥʝ ʙʦʣʝʝ 

10 ʤʠʥʫʪ). ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʛʨʘʜʠʝʥʪʦʤʝʪʨʘ ʧʦʟʚʦʣʠʣʦ ʫʣʫʯʰʠʪʴ ʢʦʥʪʨʦʣʴ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ ʚʘʨʠʘʮʠʦʥʥʦʛʦ ʧʘʚʠʣʴʦʥʘ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚʦ ʚʨʝʤʷ ʝʞʝʛʦʜʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʢʦʨʨʝʢʮʠʠ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʨʝʞʠʤʦʚ ʫʜʘʣʦʩʴ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʚʥʫʪʨʠʩʫʪʦʯʥʳʡ 

ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʜʨʝʡʬ ʚʘʨʠʘʮʠʦʥʥʦʛʦ ʤʘʛʥʠʪʦʤʝʪʨʘ. ʅʘ ʨʠʩ. 3.8 ʧʨʠʚʦʜʷʪʩʷ ʙʘʟʠʩʥʳʝ 

ʣʠʥʠʠ ʦʙʩʝʨʚʘʪʦʨʠʠ çʂʣʠʤʦʚʩʢʘʷè ʟʘ ʧʝʨʠʦʜ ʩ 1 ʷʥʚʘʨʷ 2019 ʛ. ʧʦ 1 ʜʝʢʘʙʨʷ 2020 ʛ. ʂʘʢ 

ʚʠʜʥʦ ʠʟ ʛʨʘʬʠʢʦʚ, ʩʝʟʦʥʥʳʝ ʢʦʨʨʝʢʪʠʨʦʚʢʠ 2019 ʛ. ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʢʘʯʢʦʦʙʨʘʟʥʳʤ 

ʠʟʤʝʥʝʥʠʝʤ ʙʘʟʠʩʥʦʡ ʣʠʥʠʠ (ʩʠʥʠʝ ʧʨʦʤʝʞʫʪʢʠ), ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʫʱʝʩʪʚʝʥʥʳʤ 

ʠʩʢʘʞʝʥʠʷʤ ʢʚʘʟʠʦʢʦʥʯʘʪʝʣʴʥʳʭ ʠ ʦʢʦʥʯʘʪʝʣʴʥʳʭ ʜʘʥʥʳʭ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʳʭ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʛʨʘʜʠʝʥʪʦʤʝʪʨʘ ʧʦʟʚʦʣʠʣʦ ʠʟʙʝʞʘʪʴ ʧʦʜʦʙʥʳʭ ʚʘʨʠʘʮʠʡ ʚ 2020 ʛ. ʠ, ʪʝʤ 

ʩʘʤʳʤ, ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʢʚʘʟʠʦʢʦʥʯʘʪʝʣʴʥʳʭ ʜʘʥʥʳʭ. 

 

ʈʠʩʫʥʦʢ 3.8 ï ɹʘʟʠʩʥʳʝ ʟʥʘʯʝʥʠʷ ʢʦʤʧʦʥʝʥʪ ʄʇɿ (X0, Y0, Z0) ʥʘ ʦʙʩʝʨʚʘʪʦʨʠʠ 

çʂʣʠʤʦʚʩʢʘʷè, ʧʦʣʫʯʝʥʥʳʝ ʦʬʩʝʪʥʳʤ ʤʝʪʦʜʦʤ (ʢʨʘʩʥʳʡ), ʥʫʣʴ ʤʝʪʦʜʦʤ (ʟʝʣʝʥʳʝ) 

ʠ ʨʘʩʩʯʠʪʘʥʥʳʝ ʩ ʧʦʤʦʱʴʶ ʠʥʪʝʨʧʦʣʷʮʠʠ (ʩʠʥʠʡ) 
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ɺ 2020 ʛ. ʙʳʣʘ ʨʝʘʣʠʟʦʚʘʥʘ ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʟʘʛʨʫʟʢʘ ʜʘʥʥʳʭ ʦ ʧʣʦʪʥʦʩʪʠ 

ʠʦʥʦʩʬʝʨʥʳʭ ʪʦʢʦʚ, ʚʳʯʠʩʣʷʝʤʳʭ ʧʦ ʜʘʥʥʳʤ ʛʝʦʤʘʛʥʠʪʥʳʭ ʠʟʤʝʨʝʥʠʡ ʩʧʫʪʥʠʢʦʚ Swarm, 

ʩ ʩʝʨʚʝʨʘ ɽʚʨʦʧʝʡʩʢʦʛʦ ʢʦʩʤʠʯʝʩʢʦʛʦ ʘʛʝʥʪʩʪʚʘ ʚ ʭʨʘʥʠʣʠʱʝ ɸʇʂ ʄɸɻʅʋʉ. ʉʝʢʫʥʜʥʳʝ 

ʜʘʥʥʳʝ ʩʦʜʝʨʞʘʪ ʚ ʩʝʙʝ ʜʘʪʫ, ʚʩʝʤʠʨʥʦʝ ʚʨʝʤʷ, ʰʠʨʦʪʫ, ʜʦʣʛʦʪʫ ʠ ʨʘʜʠʫʩ ʚ ʩʠʩʪʝʤʝ ITRF, 

ʧʣʦʪʥʦʩʪʴ ʠʦʥʦʩʬʝʨʥʦʛʦ ʨʘʜʠʘʣʴʥʦʛʦ ʪʦʢʘ ʠ ʧʣʦʪʥʦʩʪʴ ʧʨʦʜʦʣʴʥʦʛʦ ʪʦʢʘ. ʅʘ ʩʘʡʪʝ 

ʤʝʞʨʝʛʠʦʥʘʣʴʥʦʛʦ ʮʝʥʪʨʘ ʛʝʦʤʘʛʥʠʪʥʳʭ ʜʘʥʥʳʭ ɻʎ ʈɸʅ (http://geomag.gcras.ru/) 

ʨʘʟʤʝʱʝʥ ʚʝʙ-ʩʝʨʚʠʩ ʜʣʷ ʜʦʩʪʫʧʘ ʢ ʵʪʠʤ ʜʘʥʥʳʤ (ʨʠʩ. 3.9). 

 

ʈʠʩʫʥʦʢ 3.9 ï ʆʥʣʘʡʥ-ʜʦʩʪʫʧ ʢ ʜʘʥʥʳʤ ʦ ʧʣʦʪʥʦʩʪʠ ʧʨʦʜʦʣʴʥʳʭ ʪʦʢʦʚ (FAC) ʧʦ 

ʛʝʦʤʘʛʥʠʪʥʳʤ ʜʘʥʥʳʤ Swarm ʥʘ ʩʘʡʪʝ ʤʝʞʨʝʛʠʦʥʘʣʴʥʦʛʦ ʮʝʥʪʨʘ ʛʝʦʤʘʛʥʠʪʥʳʭ 

ʜʘʥʥʳʭ (http://geomag.gcras.ru/dataprod-sat.html) 

http://geomag.gcras.ru/
http://geomag.gcras.ru/dataprod-sat.html
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ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ɸʛʘʷʥ ʉ. ʄ., ɹʦʛʦʫʪʜʠʥʦʚ ʐ. ʈ., ʂʘʤʘʝʚ ɼ. ɸ., ɼʦʙʨʦʚʦʣʴʩʢʠʡ ʄ. ʅ. ʉʪʦʭʘʩʪʠʯʝʩ-

ʢʠʝ ʪʨʝʥʜʳ ʥʘ ʦʩʥʦʚʝ ʥʝʯʝʪʢʦʡ ʤʘʪʝʤʘʪʠʢʠ // ʏʝʙʳʰʝʚʩʢʠʡ ʩʙʦʨʥʠʢ. 2019ʘ. ʊ.20. ˉ 3. 

ʉ.25ï39. DOI: 10.22405/2226-8383-2018-20-3-25-39 

ʉ. ʄ. ɸʛʘʷʥ, ɸ. ɸ. ʉʦʣʦʚʴʸʚ, ʐ. ʈ. ɹʦʛʦʫʪʜʠʥʦʚ, ʖ. ʀ. ʅʠʢʦʣʦʚʘ. ʈʝʛʨʝʩʩʠʦʥʥʳʝ 

ʧʨʦʠʟʚʦʜʥʳʝ ʠ ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʚ ʠʟʫʯʝʥʠʠ ʛʝʦʤʘʛʥʠʪʥʳʭ ʜʞʝʨʢʦʚ // ɻʝʦʤʘʛʥʝʪʠʟʤ ʠ 

ʘʵʨʦʥʦʤʠʷ, ʪʦʤ 59, ˉ3. 2019ʙ. ʉ. 383ï392. doi: 10.1134/S0016794019030027 

ʉ. ʄ. ɸʛʘʷʥ, ʐ. ʈ. ɹʦʛʦʫʪʜʠʥʦʚ, ɸ. ɸ. ɹʫʣʳʯʝʚ, ɸ. ɸ. ʉʦʣʦʚʴʸʚ, ʀ. ɸ. ʌʠʨʩʦʚ. 

ʇʨʦʝʢʮʠʦʥʥʳʡ ʤʝʪʦʜ ʨʝʰʝʥʠʷ ʩʠʩʪʝʤ ʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ ʠ ʝʛʦ ʧʨʠʤʝʥʝʥʠʝ ʚ 

ʛʨʘʚʠʤʝʪʨʠʠ. // ɼʦʢʣʘʜʳ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ. ʅʘʫʢʠ ʦ ɿʝʤʣʝ, 2020, ʪʦʤ 493, ˉ 1, ʩ. 

58ï62 

ʂʫʜʠʥ ɼ. ɺ., ʉʠʜʦʨʦʚ ʈ. ɺ. ɺʝʙ-ʩʝʨʚʠʩ ʨʘʩʯʝʪʘ ʘʙʩʦʣʶʪʥʳʭ ʠʟʤʝʨʝʥʠʡ 

ʛʝʦʤʘʛʥʠʪʥʳʭ ʦʙʩʝʨʚʘʪʦʨʠʡ / ʉʚʠʜʝʪʝʣʴʩʪʚʦ ʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʦʛʨʘʤʤʳ 

ʜʣʷ ʕɺʄ ˉ 2020664365 ʦʪ 12 ʥʦʷʙʨʷ 2020 ʛ.  

ʆʙʨʘʙʦʪʢʘ ʤʘʛʥʠʪʥʳʭ ʜʘʥʥʳʭ ʥʘ ʦʙʩʝʨʚʘʪʦʨʠʷʭ (ʦʧʠʩʘʥʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʘʢʝʪʘ) ʉ. ʖ. ʍʦʤʫʪʦʚ ï ʩ.ʇʘʨʘʪʫʥʢʘ, ʂʘʤʯʘʪʩʢʠʡ ʢʨʘʡ.: ʀʂʀʈ ɼɺʆ ʈɸʅ, 

2017 ʛ., 114 ʩ. 

ʉʦʣʦʚʴʸʚ, ɸ. ɸ., ʈ. ʖ. ʃʫʢʴʷʥʦʚʘ, ʄ. ʅ. ɼʦʙʨʦʚʦʣʴʩʢʠʡ, ʈ. ɺ. ʉʠʜʦʨʦʚ, ʈ. ʀ. 

ʂʨʘʩʥʦʧʸʨʦʚ, ɼ. ɺ. ʂʫʜʠʥ, ɸ. ɸ. ɻʨʫʜʥʝʚ. ʉʙʦʨ ʠ ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʙʘʟʳ 

ʜʘʥʥʳʭ ʦʙ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʛʝʦʤʘʛʥʠʪʥʳʭ ʧʨʠʨʦʜʥʳʭ ʷʚʣʝʥʠʷʭ // ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ 

ʛʝʦʠʥʬʦʨʤʘʪʠʢʝ. ï 2017.ï ʪ.5. doi:10.2205/2017BS044. 

Getmanov V. G., R.V. Sidorov, R.A. Dabagyan // Measurement Techniques. V. 58,.ˉ 9. 

P. 1029ï1036. 2015. 

Ivanov I. O., V.V. Borog, A.V. Kryanev, V.G. Getmanov, R.V. Sidorov. // Journal of 

Physics: Conference Series. V. 788. No. 1. 2017. DOI: 10.1088/1742-6596/788/1/012017 
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4 ʆʨʛʘʥʠʟʘʮʠʷ, ʚʠʟʫʘʣʠʟʘʮʠʷ, ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʠ ʧʫʙʣʠʢʘʮʠʷ 

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʜʘʥʥʳʭ 

ʅʦʤʝʨ ʪʝʤʳ ʚ ʀʉɻɿ: 0145-2019-0004 
ʅʦʤʝʨ ʛʦʩʨʝʛʠʩʪʨʘʮʠʠ: ɸɸɸɸ-ɸ19-119032090068-1 
ʈʫʢʦʚʦʜʠʪʝʣʴ: ʟʘʚ. ʣʘʙ., ʢ.ʬ.-ʤ.ʥ. ɹ. ɸ. ɼʟʝʙʦʝʚ 

4.1 ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʫʧʨʘʚʣʝʥʠʷ ʤʘʩʩʠʚʘʤʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ɺ 2020 ʛʦʜʫ ʚ ʄʠʨʦʚʳʭ ʮʝʥʪʨʘʭ ʜʘʥʥʳʭ (ʄʎɼ) ʧʦ ʩʦʣʥʝʯʥʦ-ʟʝʤʥʦʡ ʬʠʟʠʢʝ (ʉɿʌ) 

ʠ ʬʠʟʠʢʝ ʪʚʝʨʜʦʡ ɿʝʤʣʠ (ʌʊɿ) ʧʨʦʜʦʣʞʘʣʘʩʴ ʨʘʙʦʪʘ ʧʦ ʫʚʝʣʠʯʝʥʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʨʝʩʫʨʩʦʚ, ʧʝʨʝʚʦʜʫ ʠʩʪʦʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʚ ʵʣʝʢʪʨʦʥʥʳʡ ʚʠʜ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ 

ʩʣʦʞʠʚʰʝʡʩʷ ʩʠʩʪʝʤʳ ʭʨʘʥʝʥʠʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʜʘʥʥʳʭ.  

ʄʎɼ ʧʦ ʉɿʌ ʙʳʣ ʩʝʨʪʠʬʠʮʠʨʦʚʘʥ ʉʦʚʝʪʦʤ CoreTrustSeal 

(http://www.coretrustseal.org) ʢʘʢ ʨʝʧʦʟʠʪʦʨʠʡ, ʟʘʩʣʫʞʠʚʘʶʱʠʡ ʜʦʚʝʨʠʷ, ʥʘ ʦʩʥʦʚʝ 

ʤʝʞʜʫʥʘʨʦʜʥʦ-ʧʨʠʟʥʘʥʥʳʭ ʩʪʘʥʜʘʨʪʦʚ (Core Trustworthy Data Repositories Requirements), 

ʠ ʧʨʦʜʣʠʣ ʯʣʝʥʩʪʚʦ ʚ ʄʠʨʦʚʦʡ ʩʠʩʪʝʤʝ ʜʘʥʥʳʭ ʥʘ 3 ʛʦʜʘ. 

ɺ ʄʎɼ ʧʦ ʉɿʌ ʜʦʧʦʣʥʝʥʳ ʠ ʨʘʟʤʝʱʝʥʳ ʚ ʩʚʦʙʦʜʥʦʤ ʜʦʩʪʫʧʝ ʥʘ ʩʘʡʪʝ ʎʝʥʪʨʘ 

ʜʘʥʥʳʝ ʩʨʝʜʥʝʯʘʩʦʚʳʭ ʠ ʤʠʥʫʪʥʳʭ ʟʥʘʯʝʥʠʡ ʵʣʝʤʝʥʪʦʚ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ɿʝʤʣʠ: 

http://www.wdcb.ru/stp/geomag/geomagnetic_hourly.ru.html, http://www.wdcb.ru/stp/geomag/ 

geomagnetic_minute.ru.html (ʪʘʙʣ. 4.1). 

ʊʘʙʣʠʮʘ 4.1 ï ʅʦʚʳʝ ʜʘʥʥʳʝ ʩʨʝʜʥʝʯʘʩʦʚʳʭ ʠ ʤʠʥʫʪʥʳʭ ʟʥʘʯʝʥʠʡ ʵʣʝʤʝʥʪʦʚ 

ʛʝʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, ʧʦʣʫʯʝʥʥʳʝ ʚ 2020 ʛ. ʠ ʨʘʟʤʝʱʝʥʥʳʝ ʥʘ ʩʘʡʪʝ ʄʎɼ ʧʦ ʉɿʌ 

ʂʦʜ ʦʙʩʝʨʚʘʪʦʨʠʠ 
ʅʘʟʚʘʥʠʝ 

ʦʙʩʝʨʚʘʪʦʨʠʠ 

ʉʨʝʜʥʝʯʘʩʦʚʳʝ ʜʘʥʥʳʝ, 

ʛʦʜʳ 

ʄʠʥʫʪʥʳʝ 

ʜʘʥʥʳʝ, ʛʦʜʳ 

AIA  ɸʨʛʝʥʪʠʥʩʢʠʝ ʦ-ʚʘ 2017 2017 

ARS ɸʨʪʠ 2018 2018 

BOX ɹʦʨʦʢ 2019 2019 

IRT ʀʨʢʫʪʩʢ  2019 

KIV  ʂʠʝʚ 2017ï2018 2017ï2018 

LVV  ʃʴʚʦʚ 2018 2018 

MGD ʄʘʛʘʜʘʥ 2018 2018 

MNK ʄʠʥʩʢ 2019 2018 

NVS ʅʦʚʦʩʠʙʠʨʩʢ 2006, 2019 2019 

PET ʇʝʪʨʦʧʘʚʣʦʚʩʢ 2018 2019 

VOS ɺʦʩʪʦʢ 2018 2018 

YAK  ʗʢʫʪʩʢ 2018 2018 

http://www.coretrustseal.org/
http://www.wdcb.ru/stp/geomag/geomagnetic_hourly.ru.html
http://www.wdcb.ru/stp/geomag/geomagnetic_minute.ru.html
http://www.wdcb.ru/stp/geomag/geomagnetic_minute.ru.html
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ɼʦʧʦʣʥʝʥʳ ʥʦʚʳʤʠ ʜʘʥʥʳʤʠ ʤʘʩʩʠʚʳ ʟʥʘʯʝʥʠʡ ʛʝʦʤʘʛʥʠʪʥʦʛʦ ʂ-ʠʥʜʝʢʩʘ ʨʷʜʘ 

ʦʙʩʝʨʚʘʪʦʨʠʡ. ʇʨʦʚʝʜʝʥʘ ʧʨʦʚʝʨʢʘ ʚʩʝʛʦ ʵʣʝʢʪʨʦʥʥʦʛʦ ʘʨʭʠʚʘ ʦʧʨʝʜʝʣʝʥʠʡ ʂ-ʠʥʜʝʢʩʘ 

(http://www.wdcb.ru/stp/data/Catalog_K/) ï ʜʘʥʥʳʝ 44 ʦʙʩʝʨʚʘʪʦʨʠʡ ʩ 1957 ʛ. ʧʦ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ (1335 ʬʘʡʣʦʚ). ʆʙʥʦʚʣʝʥʳ ʢʘʪʘʣʦʛ ʥʘʣʠʯʠʷ ʜʘʥʥʳʭ ʠ ʦʧʠʩʘʥʠʝ ʬʦʨʤʘʪʘ ʜʘʥʥʳʭ ʥʘ 

ʩʘʡʪʝ ʄʎɼ ʧʦ ʉɿʌ ʥʘ ʜʚʫʭ ʷʟʳʢʘʭ. ʄʘʩʩʠʚ ʠʩʪʦʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʂ-ʠʥʜʝʢʩʘ 42 

ʦʙʩʝʨʚʘʪʦʨʠʠ ʙʳʚʰʝʛʦ ʉʉʉʈ ʟʘ ʧʝʨʠʦʜ ʩ 1957 ʛ. ʧʦ 1992 ʛ. ʙʳʣ ʧʝʨʝʜʘʥ ʠʟʜʘʪʝʣʶ ʜʘʥʥʳʭ 

ʧʦ ʥʘʫʢʘʤ ʦ ɿʝʤʣʝ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ PANGAEA (https://www.pangaea.de/) ʠ 

ʦʧʫʙʣʠʢʦʚʘʥ ʩ ʧʨʠʩʚʦʝʥʠʝʤ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ DOI [Sergeyeva et al., 2020]. 

ʆʧʫʙʣʠʢʦʚʘʥʳ ʥʘ ʩʘʡʪʝ ʎʝʥʪʨʘ http://www.wdcb.ru/stp/geomag/ 

magnetogr_list.ru.html ʮʠʬʨʦʚʳʝ ʠʟʦʙʨʘʞʝʥʠʷ ʤʘʛʥʠʪʦʛʨʘʤʤ ʦʙʩʝʨʚʘʪʦʨʠʡ çʄʳʩ 

ʏʝʣʶʩʢʠʥè (1990, 1991, 1993 ʛʛ.), çʄʳʩ ʋʵʣʝʥè (1990, 1991, 1993, 1994 ʛʛ.), çɼʠʢʩʦʥ» 

(1979, 1981, 1982, 1984ï1993 ʛʛ.), çʆʩʪʨʦʚ ʍʝʡʩʘè (1979ï1981, 1984ï1987, 1990 ʛʛ.), 

çɸʨʛʝʥʪʠʥʩʢʠʝ ʦʩʪʨʦʚʘè (1957ï1968 ʛʛ.). ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʜʘʥʥʳʝ ʚ ʢʦʣʠʯʝʩʪʚʝ ʙʦʣʝʝ 

11200 ʤʘʛʥʠʪʦʛʨʘʤʤ ʙʳʣʠ ʧʨʦʚʝʨʝʥʳ ʠ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʳ. 

ɺ ʨʘʟʜʝʣʝ çɻʝʦʤʘʛʥʠʪʥʳʝ ʚʘʨʠʘʮʠʠè ʧʦʷʚʠʣʩʷ ʥʦʚʳʡ ʧʦʜʨʘʟʜʝʣ çʉʧʫʪʥʠʢʦʚʳʝ 

ʜʘʥʥʳʝè (https://usd.wdcb.ru/), ʛʜʝ ʧʨʝʜʩʪʘʚʣʝʥ ʮʠʬʨʦʚʦʡ ʘʨʭʠʚ ʤʘʛʥʠʪʦʤʝʪʨʠʯʝʩʢʠʭ 

ʠʟʤʝʨʝʥʠʡ ʩʦʚʝʪʩʢʠʭ ʩʧʫʪʥʠʢʦʚ çʂʦʩʤʦʩ-49è, çʂʦʩʤʦʩ-321», «ʂʦʩʤʦʩ-1809è, çʇʨʦʛʥʦʟè 

ʠ çɺʝʛʘè ʩ ʢʨʘʪʢʠʤʠ ʦʧʠʩʘʥʠʷʤʠ ʤʠʩʩʠʡ ʢʦʩʤʠʯʝʩʢʦʡ ʧʨʦʛʨʘʤʤʳ ʉʉʉʈ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʤʘʛʥʠʪʦʩʬʝʨʳ ɿʝʤʣʠ ʠ ʦʢʦʣʦʟʝʤʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ʅʦʚʳʝ ʜʘʥʥʳʝ ʠʦʥʦʩʬʝʨʥʦʡ ʩʪʘʥʮʠʠ çʄʦʩʢʚʘè (ʀɿʄʀʈɸʅ) ʟʘ 2020 ʛ., 

ʩʦʜʝʨʞʘʱʠʝ 18 ʠʦʥʦʩʬʝʨʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʧʦʩʣʝ ʧʨʦʚʝʨʢʠ ʠ ʘʥʘʣʠʟʘ ʦʧʫʙʣʠʢʦʚʘʥʳ ʥʘ 

ʩʘʡʪʝ http://www.wdcb.ru/stp/ionosphere/ionospheric_phenomena.ru.html. 

ʇʨʦʚʝʜʝʥʘ ʧʦʣʥʘʷ ʨʝʦʨʛʘʥʠʟʘʮʠʷ ʠ ʦʙʥʦʚʣʝʥʠʝ ʠʥʪʝʨʥʝʪ-ʩʪʨʘʥʠʮ ʨʘʟʜʝʣʘ 

çʂʦʩʤʠʯʝʩʢʠʝ ʣʫʯʠè http://www.wdcb.ru/stp/cosmic_rays/cosmic_rays.ru.html ʥʘ ʨʫʩʩʢʦʤ ʠ 

ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʘʭ. ʉʦʩʪʘʚʣʝʥʳ ʧʦʜʨʦʙʥʳʝ ʦʧʠʩʘʥʠʷ ʜʘʥʥʳʭ ʦ ʥʘʟʝʤʥʳʭ ʚʦʟʨʘʩʪʘʥʠʷʭ 

GLE ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʢʦʩʤʠʯʝʩʢʠʭ ʣʫʯʝʡ ʠ ʜʘʥʥʳʭ, ʧʦʣʫʯʘʝʤʳʭ ʥʘ ʥʝʡʪʨʦʥʥʳʭ ʤʦʥʠʪʦʨʘʭ 

ʠ ʤʶʦʥʥʳʭ ʪʝʣʝʩʢʦʧʘʭ. ʆʙʥʦʚʣʝʥ ʩʧʠʩʦʢ ʩʪʘʥʮʠʡ ʢʦʩʤʠʯʝʩʢʠʭ ʣʫʯʝʡ ʩ ʧʦʜʨʦʙʥʦʡ 

ʠʥʬʦʨʤʘʮʠʝʡ ʠ ʨʘʟʜʝʣ ʩʩʳʣʦʢ ʥʘ ʠʩʪʦʯʥʠʢʠ ʠʥʬʦʨʤʘʮʠʠ ʦ ʢʦʩʤʠʯʝʩʢʦʡ ʧʦʛʦʜʝ. 

ɺ ʄʎɼ ʧʦ ʌʊɿ ʧʨʦʜʦʣʞʝʥʘ ʨʘʙʦʪʘ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʢʘʪʘʣʦʛʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 

ʩʝʡʩʤʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʨʝʛʠʦʥʦʚ ʉʝʚʝʨʥʦʡ ɽʚʨʘʟʠʠ ʚ ʚʠʜʝ ʪʝʢʩʪʦʚʳʭ ʬʘʡʣʦʚ ʚ ʢʦʜʘʭ 

ASCII ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ, ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʚ ʝʞʝʛʦʜʥʠʢʘʭ çɿʝʤʣʝʪʨʷʩʝʥʠʷ ʚ ʉʉʉʈè ʠ 

çɿʝʤʣʝʪʨʷʩʝʥʠʷ ʉʝʚʝʨʥʦʡ ɽʚʨʘʟʠʠè. ɼʣʷ ʧʨʦʚʝʨʢʠ ʢʘʯʝʩʪʚʘ ʜʘʥʥʳʭ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʬʘʡʣʦʚ ʚ ʥʫʞʥʦʤ ʬʦʨʤʘʪʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʇʆ, ʨʘʟʨʘʙʦʪʘʥʥʦʝ ʚ ʎʝʥʪʨʝ. ʉʬʦʨʤʠʨʦʚʘʥʳ 

http://www.wdcb.ru/stp/data/Catalog_K/
https://www.pangaea.de/
http://www.wdcb.ru/stp/geomag/magnetogr_list.ru.html
http://www.wdcb.ru/stp/geomag/magnetogr_list.ru.html
https://usd.wdcb.ru/
http://www.wdcb.ru/stp/ionosphere/ionospheric_phenomena.ru.html
http://www.wdcb.ru/stp/cosmic_rays/cosmic_rays.ru.html
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ʢʘʪʘʣʦʛʠ ʨʝʛʠʦʥʦʚ çʉʘʭʘʣʠʥè ʟʘ 1962ï2012 ʛʛ. ʠ çʇʨʠʘʤʫʨʴʝ ʠ ʇʨʠʤʦʨʴʝè ʟʘ 2011ï

2012 ʛʛ. 

ʅʘʯʘʪʘ ʨʘʙʦʪʘ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʥʦʚʦʛʦ ʪʝʤʘʪʠʯʝʩʢʦʛʦ ʩʘʡʪʘ çɸʨʢʪʠʢʘ ï 

ɸʥʪʘʨʢʪʠʢʘè (http://www.wdcb.ru/arctic_antarctic/index.ru.html), ʚ ʢʦʪʦʨʦʤ ʙʫʜʫʪ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʠʟʫʯʝʥʠʷ ʵʪʠʭ ʜʚʫʭ ʧʦʣʷʨʥʳʭ 

ʨʝʛʠʦʥʦʚ ɿʝʤʣʠ. ʉʦʟʜʘʥ ʨʘʟʜʝʣ çɻʝʦʤʘʛʥʠʪʥʳʝ ʜʘʥʥʳʝè ʜʣʷ ɸʥʪʘʨʢʪʠʢʠ (ʨʠʩ. 4.1) 

http://www.wdcb.ru/arctic_antarctic/antarctic_magn.ru.html. 

 

ʈʠʩʫʥʦʢ 4.1 ï ʉʪʨʘʥʠʮʘ ʩʘʡʪʘ çɸʨʢʪʠʢʘ ï ɸʥʪʘʨʢʪʠʢʘè ʩ ʛʝʦʤʘʛʥʠʪʥʳʤʠ ʜʘʥʥʳʤʠ. 

ʇʨʠʚʝʜʝʥ ʩʧʠʩʦʢ ʩʪʘʥʮʠʡ, ʜʘʥʥʳʝ ʢʦʪʦʨʳʭ ʙʫʜʫʪ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʚʝʙ-ʩʘʡʪʝ, ʥʘ 

ʢʘʨʪʝ ʧʦʢʘʟʘʥʦ ʨʘʩʧʦʣʦʞʝʥʠʝ ʩʪʘʥʮʠʡ 

ɺ ʨʘʟʜʝʣʝ ʨʘʟʤʝʱʝʥʳ ʦʮʠʬʨʦʚʘʥʥʳʝ ʘʥʘʣʦʛʦʚʳʝ ʤʘʛʥʠʪʥʳʝ ʟʘʧʠʩʠ ʩʦʚʝʪʩʢʠʭ 

ɸʥʪʘʨʢʪʠʯʝʩʢʠʭ ʵʢʩʧʝʜʠʮʠʡ ʥʘ ʩʪʘʥʮʠʶ çɺʦʩʪʦʢè ʟʘ 1966, 1968 ʠ 1970ï1971 ʛʛ. ʠ 

ʩʠʥʭʨʦʥʥʳʝ ʠʟʤʝʨʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʠ ʛʝʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʚ 

ɸʥʪʘʨʢʪʠʢʝ ʥʘ ʩʪʘʥʮʠʠ çSouth Poleè ʚ 1991ï1993 ʛʛ. ɿʜʝʩʴ ʞʝ ʦʧʫʙʣʠʢʦʚʘʥʳ 

http://www.wdcb.ru/arctic_antarctic/index.ru.html
http://www.wdcb.ru/arctic_antarctic/antarctic_magn.ru.html
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ʩʨʝʜʥʝʯʘʩʦʚʳʝ ʠ ʤʠʥʫʪʥʳʝ ʟʥʘʯʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʛʝʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʠ ʟʥʘʯʝʥʠʷ  

ʂ-ʠʥʜʝʢʩʘ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ ʩʪʘʥʮʠʷʤʠ ʚ ɸʥʪʘʨʢʪʠʢʝ. ʊʘʤ ʞʝ ʨʘʟʤʝʱʝʥʳ ʮʠʬʨʦʚʳʝ 

ʠʟʦʙʨʘʞʝʥʠʷ ʤʘʛʥʠʪʦʛʨʘʤʤ ʘʥʪʘʨʢʪʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ çSouth Poleè ʠ «ɸʨʛʝʥʪʠʥʩʢʠʝ 

ʦʩʪʨʦʚʘ (ʌʘʨʘʜʝʡ)». 

ɺ 2020 ʛ. ʧʨʦʜʦʣʞʘʣʘʩʴ ʨʘʙʦʪʘ ʧʦ ʧʨʦʝʢʪʫ «ʉʦʭʨʘʥʝʥʠʝ ʩʪʘʨʳʭ ʜʘʥʥʳʭè  

ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʜʘʥʥʳʭ, ʭʨʘʥʷʱʠʭʩʷ ʚ ʘʨʭʠʚʘʭ ʄʎɼ ʚ ʚʠʜʝ ʙʫʤʘʞʥʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʚ 

ʵʣʝʢʪʨʦʥʥʳʝ ʜʦʢʫʤʝʥʪʳ (ʬʘʡʣʳ ʚ ʬʦʨʤʘʪʝ PDF). ɺʳʧʦʣʥʝʥʠʝ ʵʪʦʛʦ ʧʨʦʝʢʪʘ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʫʚʝʣʠʯʝʥʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ, ʦʙʝʩʧʝʯʝʥʠʶ ʫʜʦʙʥʦʛʦ 

ʜʦʩʪʫʧʘ ʢ ʥʠʤ ʧʨʠ ʧʫʙʣʠʢʘʮʠʠ ʠʭ ʚ ʩʨʝʜʝ ʀʥʪʝʨʥʝʪ ʠ ʩʦʭʨʘʥʝʥʠʶ ʠʩʪʦʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. 

ʇʝʨʝʚʝʜʝʥʳ ʚ ʵʣʝʢʪʨʦʥʥʳʡ ʚʠʜ ʜʘʥʥʳʝ 8 ʠʦʥʦʩʬʝʨʥʳʭ ʩʪʘʥʮʠʡ (43500 ʜʦʢʫʤʝʥʪʦʚ) ï 

ʨʝʟʫʣʴʪʘʪʳ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʠʦʥʦʩʬʝʨʳ (ʪʘʙʣʠʮʳ ʠ ʛʨʘʬʠʢʠ ʩʨʝʜʥʝʯʘʩʦʚʳʭ 

ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʠʦʥʦʩʬʝʨʳ), ʠʟʤʝʨʝʥʠʷ ʧʦʛʣʦʱʝʥʠʷ, ʠʦʥʦʩʬʝʨʥʳʭ ʚʝʪʨʦʚ, 

ʘʪʤʦʩʬʝʨʥʳʭ ʨʘʜʠʦʰʫʤʦʚ, ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʬʠʣʝʡ ʵʣʝʢʪʨʦʥʥʦʡ ʧʣʦʪʥʦʩʪʠ ʠʦʥʦʩʬʝʨʳ 

(ʪʘʙʣ. 4.2). ʏʘʩʪʴ ʧʨʦʚʝʨʝʥʥʳʭ ʠ ʦʪʨʝʜʘʢʪʠʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ ʦʧʫʙʣʠʢʦʚʘʥʘ ʥʘ ʚʝʙ-ʩʘʡʪʝ 

http://www.wdcb.ru/stp/data/ionosphere_3/. 

ʊʘʙʣʠʮʘ 4.2 ï ʀʦʥʦʩʬʝʨʥʳʝ ʜʘʥʥʳʝ, ʧʝʨʝʚʝʜʝʥʥʳʝ ʚ ʵʣʝʢʪʨʦʥʥʳʡ ʚʠʜ (PDF ʬʘʡʣʳ) 

ʆʙʩʝʨʚʘʪʦʨʠʷ ʇʝʨʝʚʝʜʝʥʦ ʚ PDF ʬʦʨʤʘʪ, ʛʦʜʳ 

ɸʨʭʘʥʛʝʣʴʩʢ 1969ï1974, 1977ï1981 

ʂʠʝʚ 1979ï1989 

ʄʘʛʘʜʘʥ 1968ï1999 

ʅʦʨʠʣʴʩʢ 1968ï1990 

ʇʝʪʨʦʧʘʚʣʦʚʩʢ-ʂʘʤʯʘʪʩʢʠʡ 1968ï1974 

ʇʦʜʢʘʤʝʥʥʘʷ ʊʫʥʛʫʩʢʘ 
1968ï1971, 1974ï1980, 

1984ï1986, 1990ï1992, 1995 

ʊʘʰʢʝʥʪ 1969ï1981 

ʊʙʠʣʠʩʠ 1959, 1961ï1962, 1970 

 

ɺ 2020 ʛ. ʧʨʦʜʦʣʞʘʣʘʩʴ ʨʘʙʦʪʘ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʙʘʟʳ ʜʘʥʥʳʭ (ɹɼ) 

çɻʝʦʤʘʛʥʝʪʠʟʤè http://stp.wdcb.ru/index.php, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʣʦʩʴ ʧʨʦʛʨʘʤʤʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ. ɹʘʟʘ ʜʘʥʥʳʭ ʨʝʘʣʠʟʦʚʘʥʘ ʥʘ ʧʣʘʪʬʦʨʤʝ Apache. ʉʋɹɼ ï ʢʣʠʝʥʪ-ʩʝʨʚʝʨʥʘʷ, 

ʦʥʘ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʩʝʨʚʝʨʝ ʚʤʝʩʪʝ ʩ ɹɼ ʠ ʦʩʫʱʝʩʪʚʣʷʝʪ ʜʦʩʪʫʧ ʢ ɹɼ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ, ʚ 

ʤʦʥʦʧʦʣʴʥʦʤ ʨʝʞʠʤʝ. ɺʩʝ ʢʣʠʝʥʪʩʢʠʝ ʟʘʧʨʦʩʳ ʥʘ ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ 

ʢʣʠʝʥʪ-ʩʝʨʚʝʨʥʦʡ ʉʋɹɼ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦ. ʈʝʘʣʠʟʦʚʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʛʨʫʟʢʠ ʚ ɹɼ ʪʨʝʭ 

ʪʝʢʩʪʦʚʳʭ ʬʘʡʣʦʚ ʦʜʥʦʚʨʝʤʝʥʥʦ. ʊʘʢʞʝ ʥʘ ʚʝʙ-ʩʪʨʘʥʠʮʝ, ʩʚʷʟʘʥʥʦʡ ʩ ɹɼ, ʥʘ ʢʘʨʪʝ 

ʦʪʦʙʨʘʞʘʶʪʩʷ ʠʥʪʝʨʚʘʣʳ ʜʦʩʪʫʧʥʦʩʪʠ ʜʘʥʥʳʭ ʜʣʷ ʢʘʞʜʦʡ ʚʳʙʨʘʥʥʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ. 

http://www.wdcb.ru/stp/data/ionosphere_3/
http://stp.wdcb.ru/index.php
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ʉʜʝʣʘʥ ʬʫʥʢʮʠʦʥʘʣ ʚʳʜʘʯʠ ʜʘʥʥʳʭ ʟʘʧʨʦʩʘ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚ zip-ʘʨʭʠʚʝ, ʩʦʜʝʨʞʘʝɦʤ 

ʪʝʢʩʪʦʚʳʡ ʬʘʡʣ ʩ ʜʘʥʥʳʤʠ. 

ʇʨʦʜʦʣʞʘʣʦʩʴ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʘ çɹʘʟʘ ʜʘʥʥʳʭ ʧʦ ʥʘʫʢʘʤ ʦ ɿʝʤʣʝè ï (Earth 

Science DataBase ï ESDB) ʧʦ ʩʦʟʜʘʥʠʶ ʩʦʚʨʝʤʝʥʥʦʡ ʩʠʩʪʝʤʳ ʨʝʛʠʩʪʨʘʮʠʠ, ʧʫʙʣʠʢʘʮʠʠ 

ʠ ʮʠʪʠʨʦʚʘʥʠʷ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʩ ʧʨʠʩʚʦʝʥʠʝʤ ʮʠʬʨʦʚʦʛʦ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ ʦʙʲʝʢʪʘ 

DOI (Digital Object Identifier). ʆʩʫʱʝʩʪʚʣʝʥʘ ʨʝʛʠʩʪʨʘʮʠʷ ʚ Crossref ʜʚʫʭ ʙʘʟ ʜʘʥʥʳʭ ʠ 5 

ʥʘʙʦʨʦʚ ʜʘʥʥʳʭ (ʨʠʩ. 4.2). ʅʘʧʨʠʤʝʨ, ʙʘʟʘ ʜʘʥʥʳʭ ʥʦʚʦʡ ʛʝʦʤʘʛʥʠʪʥʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ 

çɻʶʣʘʛʘʨʘʢè (GLK) ʩʦʜʝʨʞʠʪ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʟʥʘʯʝʥʠʡ ʵʣʝʤʝʥʪʦʚ ʛʝʦʤʘʛʥʠʪʥʦʛʦ 

ʧʦʣʷ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʚ ʦʙʩʝʨʚʘʪʦʨʠʠ. ʅʘʙʦʨ ʜʘʥʥʳʭ ʵʪʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ ï ʤʠʥʫʪʥʳʝ 

ʟʥʘʯʝʥʠʷ ʢʦʤʧʦʥʝʥʪ X, Y, Z ʠ ʧʦʣʥʦʡ ʥʘʧʨʷʞʝʥʥʦʩʪʠ F ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ɿʝʤʣʠ, ʥʘʯʠʥʘʷ 

ʩ ʬʝʚʨʘʣʷ 2020 ʛʦʜʘ. 

 

ʈʠʩʫʥʦʢ 4.2 ï ʀʥʪʝʨʥʝʪ-ʩʪʨʘʥʠʮʘ ʛʣʘʚʥʦʛʦ ʨʝʧʦʟʠʪʦʨʠʷ ʧʨʦʝʢʪʘ ESDB, 

ʩʬʦʨʤʠʨʦʚʘʥʥʘʷ ʚ 2020 ʛ. (http ://esdb.wdcb.ru /doi/2020.html) 

ʉʦʟʜʘʥʳ ʩʪʨʘʥʠʮʳ ʦʪʢʣʠʢʘ ʜʣʷ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʙʘʟ ʜʘʥʥʳʭ ʠ ʥʘʙʦʨʦʚ ʜʘʥʥʳʭ, 

ʩʦʜʝʨʞʘʱʠʝ ʧʦʜʨʦʙʥʳʝ ʦʧʠʩʘʥʠʷ ʧʫʙʣʠʢʫʝʤʳʭ ʜʘʥʥʳʭ, ʠʥʬʦʨʤʘʮʠʶ ʦ ʤʝʩʪʝ ʭʨʘʥʝʥʠʷ ʠ 

ʦʙʨʘʟʮʳ ʮʠʪʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ. ʉʪʨʘʥʠʮʳ ʜʦʩʪʫʧʥʳ ʩ ʚʝʙ-ʩʘʡʪʘ ʮʝʥʪʨʘʣʴʥʦʛʦ ʨʝʧʦʟʠʪʦʨʠʷ 

http://esdb.wdcb.ru/. 

4.2 ʈʘʟʚʠʪʠʝ ɹɼ ʩʬʝʨʠʯʝʩʢʠʭ ʚʠʟʫʘʣʠʟʘʮʠʡ  ʦʥʣʘʡʥ ʜʘʥʥʳʝ ʤʦʥʠʪʦʨʠʥʛʘ 

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ; ʫʣʫʯʰʝʥʥʳʝ ʩʪʘʪʠʯʝʩʢʠʝ 

ʧʨʝʟʝʥʪʘʮʠʠ 

ɺ ɻʝʦʬʠʟʠʯʝʩʢʦʤ ʮʝʥʪʨʝ ʈɸʅ ʥʘʢʦʧʣʝʥʳ ʙʦʣʴʰʠʝ ʦʙʲʝʤʳ ʜʘʥʥʳʭ ʧʦ ʥʘʫʢʘʤ ʦ 

ɿʝʤʣʝ, ʘ ʪʘʢʞʝ ʩʦʙʨʘʥʳ ʚʦʝʜʠʥʦ ʩʪʦʨʦʥʥʠʝ ʦʪʢʨʳʪʳʝ ʠʩʪʦʯʥʠʢʠ ʜʘʥʥʳʭ, ʧʦʟʚʦʣʷʶʱʠʝ 

ʩʣʝʜʠʪʴ ʟʘ ʛʣʦʙʘʣʴʥʳʤʠ ʧʦʛʦʜʥʳʤʠ ʷʚʣʝʥʠʷʤʠ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. ʇʦʩʨʝʜʩʪʚʦʤ 

http://esdb.wdcb.ru/doi/2020.html
http://esdb.wdcb.ru/
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ʇʆ ORBUS ʙʘʟʳ ʦʥʣʘʡʥ ʜʘʥʥʳʭ ʙʳʣʠ ʘʜʘʧʪʠʨʦʚʘʥʳ ʧʦʜ ʩʬʝʨʠʯʝʩʢʠʡ ʬʦʨʤʘʪ ʜʣʷ 

ʚʠʟʫʘʣʠʟʘʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʮʠʬʨʦʚʦʛʦ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩʦ 

ʩʬʝʨʠʯʝʩʢʠʤ ʧʨʦʝʢʮʠʦʥʥʳʤ ʵʢʨʘʥʦʤ, ʘ ʟʥʘʯʠʪ, ʩʪʘʣʠ ʙʦʣʝʝ ʚʠʟʫʘʣʴʥʦ 

ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʳʤʠ ʠ ʜʦʩʪʫʧʥʳʤʠ ʰʠʨʦʢʦʤʫ ʢʨʫʛʫ ʧʦʣʴʟʦʚʘʪʝʣʝʡ [Rybkina et al., 2015]. ʉ 

2014 ʧʦ 2020 ʛʦʜʳ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʧʦ ʅʀʈ ʪʝʭʥʦʣʦʛʠʠ ʩʬʝʨʠʯʝʩʢʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ 

ʧʨʦʰʣʠ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ ʨʘʟʚʠʪʠʷ [ʆʜʠʥʮʦʚʘ ʠ ʜʨ., 2017]. ɹʳʣʦ ʩʦʟʜʘʥʦ ʥʝʩʢʦʣʴʢʦ ʚʝʨʩʠʡ 

ʇʆ ʜʣʷ ʩʬʝʨʠʯʝʩʢʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ, ʘ ʪʘʢʞʝ ʥʝʩʢʦʣʴʢʦ ɹɼ ʩʦ ʩʬʝʨʠʯʝʩʢʠʤʠ 

ʧʨʝʟʝʥʪʘʮʠʷʤʠ. ɺʩʝ ʨʝʟʫʣʴʪʘʪʳ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʚ ʈʆʉʇɸʊɽʅʊ [Rybkina et al., 2016; 

ʆʜʠʥʮʦʚʘ ʠ ʜʨ., 2018]. 

ɺ 2020 ʛʦʜʫ ʙʳʣ ʩʜʝʣʘʥ ʫʧʦʨ ʥʘ ʚʠʟʫʘʣʠʟʘʮʠʶ ʚ ʩʬʝʨʠʯʝʩʢʦʤ ʬʦʨʤʘʪʝ ʜʘʥʥʳʭ, 

ʜʦʩʪʫʧʥʳʭ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʠ ʢʚʘʟʠʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʘ ʪʘʢʞʝ ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ 

ʫʞʝ ʠʤʝʶʱʠʭʩʷ ʩʬʝʨʠʯʝʩʢʠʭ ʧʨʝʟʝʥʪʘʮʠʡ ʚ ʩʚʷʟʠ ʩ ʚʦʟʨʦʩʰʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʯʝʪʢʦʩʪʠ 

ʠ ʨʘʟʨʝʰʝʥʠʶ ʢʘʨʪʠʥʢʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʨʘʙʦʪ ʇʆ ORBUS ʧʦʟʚʦʣʷʝʪ ʦʪʦʙʨʘʞʘʪʴ ʦʥʣʘʡʥ ʜʘʥʥʳʝ, 

ʧʦʣʫʯʘʝʤʳʝ ʩ ʩʘʡʪʘ https://openweathermap.org, ʪʘʢʠʝ ʢʘʢ: ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ (Áʉ), 

(ʨʠʩ. 4.3); ʘʪʤʦʩʬʝʨʥʦʝ ʜʘʚʣʝʥʠʝ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ (ʢʇʘ); ʦʩʘʜʢʠ (ʤʤ); ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ 

(ʤ/ʩ); ʩʥʝʞʥʳʝ ʦʩʘʜʢʠ (ʤʤ); ʦʙʣʘʯʥʦʩʪʴ (%). ɼʘʥʥʳʝ ʟʘʛʨʫʞʘʶʪʩʷ ʩ ʧʦʤʦʱʴʶ 

ʧʨʝʜʦʩʪʘʚʣʷʝʤʦʛʦ OpenWeather API. 

 

ʈʠʩʫʥʦʢ 4.3 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʟʘʧʨʦʩʘ ORBUS ʧʦʣʫʯʘʝʪ ʥʘʙʦʨ ʬʨʘʛʤʝʥʪʦʚ ʢʘʨʪʳ (ʪʘʡʣʦʚ), ʢʦʪʦʨʳʝ 

ʩʰʠʚʘʶʪʩʷ ʠ ʧʨʝʦʙʨʘʟʫʶʪʩʷ ʚ ʝʜʠʥʫʶ ʨʘʚʥʦʧʨʦʤʝʞʫʪʦʯʥʫʶ ʮʠʣʠʥʜʨʠʯʝʩʢʫʶ ʧʨʦʝʢʮʠʶ 

https://openweathermap.org/
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ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ, ʘ ʟʘʪʝʤ ʚ ʩʬʝʨʠʯʝʩʢʫʶ ʪʝʢʩʪʫʨʫ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʪʦʙʨʘʞʘʝʤʫʶ ʚ 

ʧʨʦʛʨʘʤʤʝ. ʋʨʦʚʝʥʴ ʜʝʪʘʣʠʟʘʮʠʠ ʪʘʡʣʦʚ ʤʦʞʝʪ ʟʘʜʘʚʘʪʴʩʷ ʧʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ. ɺ ʪʝʢʩʪʫʨʘʭ 

ʪʘʢʞʝ ʨʝʜʘʢʪʠʨʫʶʪʩʷ ʮʚʝʪʦʚʳʝ ʧʘʨʘʤʝʪʨʳ, ʨʘʩʰʠʨʷʝʪʩʷ ʜʠʘʧʘʟʦʥ ʧʦ ʥʘʩʳʱʝʥʥʦʩʪʠ, 

ʧʨʦʟʨʘʯʥʦʩʪʠ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢʦʥʪʨʘʩʪʥʦʩʪʴ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʦʪʦʙʨʘʞʝʥʠʷ. 

ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʰʢʘʣ ʩ ʜʠʘʧʘʟʦʥʘʤʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʘʨʘʤʝʪʨʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʟʘʜʘʥʥʘʷ OpenWeather ʮʚʝʪʦʚʘʷ ʩʭʝʤʘ. ʇʨʠʚʷʟʢʘ ʮʚʝʪʘ ʢ ʢʦʥʢʨʝʪʥʦʤʫ ʯʠʩʣʦʚʦʤʫ 

ʟʥʘʯʝʥʠʶ ʧʘʨʘʤʝʪʨʘ ʟʘʜʘʝʪʩʷ ʚ xml-ʬʘʡʣʝ (ʨʠʩ. 4.4). ʅʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʦʛʦ ʬʘʡʣʘ 

ʧʨʦʠʩʭʦʜʠʪ ʦʪʨʠʩʦʚʢʘ ʛʨʘʜʠʝʥʪʥʦʡ ʰʢʘʣʳ ʩʨʝʜʩʪʚʘʤʠ ORBUS. 

 

ʈʠʩʫʥʦʢ 4.4. ï ʂʦʜ ʬʘʡʣʘ ʜʣʷ ʟʘʜʘʥʠʷ ʰʢʘʣʳ 

ʉ ʧʦʤʦʱʴʶ API OpenWeather ʪʘʢʞʝ ʟʘʛʨʫʞʘʶʪʩʷ ʜʘʥʥʳʝ ʦ ʧʦʛʦʜʝ ʚ ʢʦʥʢʨʝʪʥʳʭ 

ʛʦʨʦʜʘʭ. ʉʧʠʩʦʢ ʥʝʦʙʭʦʜʠʤʳʭ ʥʘʠʤʝʥʦʚʘʥʠʡ ʧʝʨʝʜʘʝʪʩʷ ʥʘ ʩʝʨʚʝʨ OpenWeather, ʘ ʦʪʚʝʪ 

ʩʦʜʝʨʞʠʪ ʪʘʢʠʝ ʜʘʥʥʳʝ, ʢʘʢ ʦʩʘʜʢʠ, ʦʙʣʘʯʥʦʩʪʴ, ʪʝʤʧʝʨʘʪʫʨ ʠ ʧʨʦʯʝʝ. ʇʦʣʫʯʝʥʥʳʝ 

ʜʘʥʥʳʝ ʧʨʝʦʙʨʘʟʫʶʪʩʷ ʚ ʛʨʘʬʠʯʝʩʢʠʡ ʦʙʲʝʢʪ (ʧʣʦʩʢʠʡ ʪʝʢʩʪ ʠ ʠʢʦʥʢʘ) ʠ ʦʪʦʙʨʘʞʘʶʪʩʷ 

ʧʦʚʝʨʭ ʩʬʝʨʠʯʝʩʢʦʡ ʪʝʢʩʪʫʨʳ. 

ʂʨʦʤʝ ʦʥʣʘʡʥ-ʜʘʥʥʳʭ OpenWeather ʚ ORBUS ʦʪʦʙʨʘʞʘʶʪʩʷ ʜʘʥʥʳʝ 

ʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷʭ ʩ ʩʘʡʪʘ https://www.usgs.gov. USGS ʧʨʝʜʦʩʪʘʚʣʷʝʪ API ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʜʘʥʥʳʭ. ɺ ʟʘʧʨʦʩʝ, ʦʪʧʨʘʚʣʷʝʤʦʤ ʥʘ ʩʝʨʚʝʨ USGS, ʤʦʞʥʦ ʫʢʘʟʘʪʴ ʠʥʪʝʨʝʩʫʶʱʠʡ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʝʨʠʦʜ (ʥʘʧʨʠʤʝʨ, 2 ʥʝʜʝʣʠ). ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʚʨʘʱʘʝʪʩʷ ʦʪʚʝʪ ʚ ʚʠʜʝ json-

ʬʘʡʣʘ ʩ ʜʘʥʥʳʤʠ ʦ ʢʦʦʨʜʠʥʘʪʘʭ, ʜʘʪʝ, ʚʨʝʤʝʥʠ ʤʘʛʥʠʪʫʜʝ ʠ ʛʣʫʙʠʥʝ ʧʨʦʠʟʦʰʝʜʰʠʭ ʟʘ 

ʫʢʘʟʘʥʥʳʡ ʧʝʨʠʦʜ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. 

ɼʘʣʝʝ ʚ ORBUS ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʘʨʩʠʥʛ json ʬʘʡʣʘ, ʦʪʨʠʩʦʚʢʘ ʤʝʪʢʠ 

ʠ ʩʦʧʫʪʩʪʚʫʶʱʝʡ ʪʝʢʩʪʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ (ʨʠʩ. 4.5) ʚ ʪʦʯʢʝ ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʘʛʥʠʪʫʜʳ ʠʟʤʝʥʷʝʪʩʷ ʮʚʝʪ ʤʝʪʢʠ. 

ʄʝʪʢʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʜʣʷ ʣʫʯʰʝʡ ʯʠʪʘʝʤʦʩʪʠ ʦʪʦʙʨʘʞʘʶʪʩʷ ʥʝ ʝʜʠʥʦʚʨʝʤʝʥʥʦ, ʘ ʧʦ 

https://www.usgs.gov/
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ʦʯʝʨʝʜʠ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ ʠ ʜʘʪʳ ʧʨʦʠʟʦʰʝʜʰʝʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ. ʀʥʪʝʨʝʩʫʝʤʦʝ 

ʚʨʝʤʷ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʚʳʙʨʘʪʴ ʧʦʩʨʝʜʩʪʚʦʤ ʧʦʣʟʫʥʢʘ ʘʥʠʤʘʮʠʠ. 

ɺ ʩʚʷʟʠ ʩ ʫʣʫʯʰʝʥʠʝʤ ʘʧʧʘʨʘʪʥʦʡ ʯʘʩʪʠ ʂʦʤʧʣʝʢʩʘ ʚʦʟʨʘʩʪʘʶʪ ʪʨʝʙʦʚʘʥʠʷ ʠ ʢ 

ʢʘʯʝʩʪʚʫ ʧʨʦʝʮʠʨʫʝʤʳʭ ʥʘ ʥʝʛʦ ʠʟʦʙʨʘʞʝʥʠʡ. ɿʘ ʪʝʢʫʱʠʡ ʛʦʜ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʨʘʙʦʪʘ ʧʦ 

ʫʣʫʯʰʝʥʠʶ ʠ ʧʦʚʪʦʨʥʦʡ ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʦʡ ʜʝʪʘʣʴʥʦʡ ʦʪʨʠʩʦʚʢʝ ʨʷʜʘ ʩʪʘʪʠʯʝʩʢʠʭ ʠ 

ʘʥʠʤʠʨʦʚʘʥʥʳʭ ʩʬʝʨʠʯʝʩʢʠʭ ʧʨʝʟʝʥʪʘʮʠʡ: ʧʣʘʥʝʪʳ, ʟʚʝʟʜʳ ʠ ʩʧʫʪʥʠʢʠ ʉʦʣʥʝʯʥʦʡ 

ʩʠʩʪʝʤʳ (ʄʘʨʩ, ʅʝʧʪʫʥ, ɿʝʤʣʷ, ʊʠʪʘʥ), ʛʣʦʙʘʣʴʥʳʝ ʷʚʣʝʥʠʷ (ʠʟʚʝʨʞʝʥʠʷ ʚʫʣʢʘʥʦʚ, 

ʜʚʠʞʝʥʠʝ ʣʠʪʦʩʬʝʨʥʳʭ ʧʣʠʪ, ʪʝʯʝʥʠʷ ʄʠʨʦʚʦʛʦ ʦʢʝʘʥʘ), ʘ ʪʘʢʞʝ ɿD-ʤʦʜʝʣʠ ʜʣʷ 

ʚʠʟʫʘʣʠʟʘʮʠʡ ʩ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʴʶ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʨʘʙʦʪ ʚʩʝ ʨʘʩʪʨʦʚʳʝ 

ʠʟʦʙʨʘʞʝʥʠʷ ʧʦʣʫʯʠʣʠ ʣʫʯʰʝʝ ʨʘʟʨʝʰʝʥʠʝ ʠ ʙʦʣʝʝ ʛʘʨʤʦʥʠʯʥʫʶ ʮʚʝʪʦʚʫʶ ʛʘʤʤʫ. 

 

 

ʈʠʩʫʥʦʢ 4.5 ï ʆʥʣʘʡʥ-ʜʘʥʥʳʝ ʧʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷʤ 

 

ɻʦʪʦʚʳʝ ʦʪʨʠʩʦʚʘʥʥʳʝ ʩʣʦʠ ʧʦʩʨʝʜʩʪʚʦʤ ʇʆ ORBUS ʩʦʙʠʨʘʶʪʩʷ ʚ ʜʠʥʘʤʠʯʝʩʢʠʝ 

ʧʨʝʟʝʥʪʘʮʠʠ. ʆʜʥʠʤ ʠʟ ʧʨʠʤʝʨʦʚ ʪʘʢʦʡ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʙʦʨʢʠ ʷʚʣʷʝʪʩʷ 

ʧʨʝʟʝʥʪʘʮʠʷ, ʦʪʨʘʞʘʶʱʘʷ ʜʚʠʞʝʥʠʝ ʣʠʪʦʩʬʝʨʥʳʭ ʧʣʠʪ: ʩʦʟʜʘʥʳ ʪʝʢʩʪʫʨʳ ʩ ʛʨʘʥʠʮʘʤʠ 

ʣʠʪʦʩʬʝʨʥʳʭ ʧʣʠʪ ɿʝʤʣʠ ʠ ʩʭʝʤʦʡ ʠʭ ʜʚʠʞʝʥʠʷ (ʨʠʩ. 4.6). 
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ʈʠʩʫʥʦʢ 4.6 ï ʃʠʪʦʩʬʝʨʥʳʝ ʧʣʠʪʳ ɿʝʤʣʠ 

ɸʥʘʣʦʛʠʯʥʦ ʚʩʝʤ ʚʠʟʫʘʣʠʟʘʮʠʷʤ, ʩʦʟʜʘʥʥʳʤ ʟʘ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʝʜʳʜʫʱʠʭ 

ʵʪʘʧʦʚ ʅʀʈ, ʣʶʙʦʡ ʠʟ ʪʝʤʘʪʠʯʝʩʢʠʭ ʨʘʟʜʝʣʦʚ ʤʦʞʝʪ ʙʳʪʴ ʪʨʘʥʩʣʠʨʦʚʘʥ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʥʘ ʮʠʬʨʦʚʦʡ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʳʡ ʢʦʤʧʣʝʢʩ ʩʦ ʩʬʝʨʠʯʝʩʢʠʤ ʧʨʦʝʢʮʠʦʥʥʳʤ ʵʢʨʘʥʦʤ ʣʠʙʦ 

ʜʦʩʪʫʧʝʥ ʢ ʧʨʦʩʤʦʪʨʫ ʯʝʨʝʟ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ ʇʆ ORBUS [ʉʘʤʦʭʠʥʘ ʠ ʜʨ., 

2018ʘ; Odintsova et al., 2018] 

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 [ʉʘʤʦʭʠʥʘ ʠ ʜʨ., 

2018ʙ]. 

4.3 ɿʘʜʘʯʘ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʤʝʩʪ ʚʦʟʤʦʞʥʦʛʦ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʠʣʴʥʳʭ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ 

ɺ 2020 ʛ. ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʚʩʝʩʪʦʨʦʥʥʠʡ ʘʥʘʣʠʟ ʧʦʣʫʚʝʢʦʚʦʡ 

ʠʩʪʦʨʠʠ ʨʘʟʚʠʪʠʷ ʧʨʠʤʝʥʝʥʠʷ ʘʣʛʦʨʠʪʤʦʚ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʙʨʘʟʦʚ ʩ ʮʝʣʴʶ ʨʝʰʝʥʠʷ 

ʧʨʦʙʣʝʤʳ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʩʪ ʚʦʟʤʦʞʥʦʛʦ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. 

ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʨʘʟʚʠʪʠʷ ʠ ʧʨʠʤʝʥʝʥʠʷ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ EPA (Earthquake-

Prone Areas) [ɻʚʠʰʠʘʥʠ ʠ ʜʨ., 1988, 2020; ʂʦʩʦʙʦʢʦʚ ʠ ʉʦʣʦʚʴʸʚ, 2018; ʉʦʣʦʚʴʸʚ ʠ ʜʨ., 2014 

ʠ ʜʨ.] ʩʜʝʣʘʥ ʚʳʚʦʜ, ʯʪʦ ʦʥ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʩʨʝʜʩʪʚʦʤ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʩʪ 

ʚʦʟʤʦʞʥʦʛʦ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʘʥʘʣʠʟʦʤ 

ʜʘʥʥʳʭ ʦ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʷʭ, ʢʦʪʦʨʳʝ ʧʨʦʠʟʦʰʣʠ ʚ ʠʟʫʯʝʥʥʳʭ ʨʝʛʠʦʥʘʭ ʧʦʩʣʝ 

ʧʦʣʫʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʝʟʫʣʴʪʘʪʦʚ. ɼʨʫʛʠʤʠ ʘʨʛʫʤʝʥʪʘʤʠ ʚ ʧʦʣʴʟʫ ʜʦʩʪʦʚʝʨʥʦʩʪʠ 

EPA ʩʣʫʞʘʪ ʨʘʟʨʘʙʦʪʢʘ ʠ ʚʳʧʦʣʥʝʥʠʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʢʦʥʪʨʦʣʴʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, 
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ʧʦʟʚʦʣʷʶʱʠʭ ʦʮʝʥʠʚʘʪʴ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʧʦʣʫʯʘʝʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʨʠʤʝʥʝʥʠʝ ʪʝʦʨʠʠ 

ʜʠʥʘʤʠʯʝʩʢʠʭ ʠ ʧʨʝʜʝʣʴʥʳʭ ʟʘʜʘʯ ʨʘʩʧʦʟʥʘʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʠ 

ʧʨʠʤʝʥʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʨʘʩʧʦʟʥʘʚʘʥʠʷ, ʚʢʣʶʯʘʷ ʘʣʛʦʨʠʪʤ çɹʘʨʴʝʨ-3» 

[ɻʚʠʰʠʘʥʠ ʠ ʜʨ., 2017; ɼʟʝʙʦʝʚ ʠ ʜʨ., 2019; Dzeboev ʠ ʜʨ., 2019.], ʠʩʧʦʣʴʟʫʶʱʠʡ 

ʦʙʫʯʘʶʱʫʶ ʚʳʙʦʨʢʫ ʪʦʣʴʢʦ ʚʳʩʦʢʦʩʝʡʩʤʠʯʥʦʛʦ ʢʣʘʩʩʘ. ɸʣʛʦʨʠʪʤ çɹʘʨʴʝʨ-3è ʩʦʟʜʘʥ ʚ 

2019 ʛ. ʚ ɻʝʦʬʠʟʠʯʝʩʢʦʤ ʮʝʥʪʨʝ ʈɸʅ. 

ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʦʧʳʪ ʧʨʠʤʝʥʝʥʠʷ ʚ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʨʝʛʠʦʥʘʭ ʥʘʨʷʜʫ 

ʩ ʧʦʜʭʦʜʦʤ EPA (ʙʣʦʢ ʨʘʩʧʦʟʥʘʚʘʥʠʷ: çʂʦʨʘ-3è, çʇʦʜʢʣʘʩʩʳè, çʍʝʤʤʠʥʛè, çɹʘʨʴʝʨ-3» 

ʠ ʜʨ.) ʤʝʪʦʜʘ FCAZ (Formalized Clustering And Zoning) [ɻʚʠʰʠʘʥʠ ʠ ʜʨ., 2016; ɼʟʝʙʦʝʚ 

ʠ ʜʨ., 2018 ʠ ʜʨ.], ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʚ 2013 ʛ. ʚ ɻʝʦʬʠʟʠʯʝʩʢʦʤ ʮʝʥʪʨʝ ʈɸʅ. ʈʝʟʫʣʴʪʘʪʳ, 

ʧʦʣʫʯʝʥʥʳʝ ʥʝʟʘʚʠʩʠʤʦ ʩ ʧʦʤʦʱʴʶ ʵʪʠʭ ʜʚʫʭ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʦʪʣʠʯʘʶʱʠʭʩʷ ʧʦʜʭʦʜʦʚ, 

ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʭʦʨʦʰʫʶ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʠ ʪʝʤ ʩʘʤʳʤ ʜʘʶʪ ʘʨʛʫʤʝʥʪʳ ʚ ʧʦʣʴʟʫ ʠʭ 

ʜʦʩʪʦʚʝʨʥʦʩʪʠ. 

ʅʘ ʦʩʥʦʚʝ ʩʦʚʤʝʩʪʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʦʚ EPA ʠ FCAZ ʦʪʢʨʳʚʘʶʪʩʷ 

ʧʝʨʩʧʝʢʪʠʚʳ ʩʦʟʜʘʥʠʷ ʝʜʠʥʦʛʦ ʤʝʪʦʜʘ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ ʜʣʷ ʙʦʣʝʝ ʛʣʫʙʦʢʦʛʦ ʠʟʫʯʝʥʠʷ 

ʧʨʦʙʣʝʤʳ ʚʳʜʝʣʝʥʠʷ ʤʝʩʪ ʚʦʟʤʦʞʥʦʛʦ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. ɼʣʷ 

ʩʦʟʜʘʥʠʷ ʪʘʢʦʛʦ ʤʝʪʦʜʘ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʩ ʧʦʤʦʱʴʶ ʪʝʦʨʠʠ ʥʝʯʝʪʢʠʭ ʤʥʦʞʝʩʪʚ 

[ɸʛʘʷʥ ʠ ʜʨ., 2005; ɻʚʠʰʠʘʥʠ ʠ ʜʨ., 2008ʘ, 2008ʙ, 2010 ʠ ʜʨ.] ʧʨʦʮʝʜʫʨʳ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ 

ʚʦʝʜʠʥʦ ʙʘʟ ʜʘʥʥʳʭ ʠ ʟʥʘʥʠʡ, ʧʦʩʪʨʦʝʥʥʳʭ ʨʘʟʜʝʣʴʥʦ ʩ ʧʦʤʦʱʴʶ EPA ʠ FCAZ. ʂʦʥʝʯʥʳʤ 

ʨʝʟʫʣʴʪʘʪʦʤ ʵʪʦʛʦ ʤʦʛʣʦ ʙʳ ʩʪʘʪʴ ʩʦʟʜʘʥʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʤʝʪʦʜʦʚ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ 

ʠʩʭʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʝʜʠʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ ʠ ʟʥʘʥʠʡ. 

ɽʜʠʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ ʜʦʣʞʥʘ ʩʪʨʦʠʪʴʩʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ 

ʵʬʬʝʢʪʠʚʥʦʝ ʠʟʚʣʝʯʝʥʠʝ ʠʟ ʥʝʝ ʠʥʬʦʨʤʘʮʠʠ ʰʠʨʦʢʠʤ ʢʨʫʛʦʤ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʥʝ ʠʤʝʶʱʠʭ 

ʩʧʝʮʠʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʚ ʦʙʣʘʩʪʠ ʧʨʝʜʤʝʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ. 

ɺ ʠʜʝʘʣʝ, ʟʘʧʨʦʩʳ ʢ ʙʘʟʝ ʜʘʥʥʳʭ ʤʦʛʫʪ ʬʦʨʤʫʣʠʨʦʚʘʪʴʩʷ ʥʘ ʥʝʬʦʨʤʘʣʴʥʦʤ ʷʟʳʢʝ 

ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʦʙʱʝʥʠʷ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʨʷʤʦʛʦ ʛʦʣʦʩʦʚʦʛʦ ʦʙʨʘʱʝʥʠʷ. ɺʩʪʨʦʝʥʥʳʡ ʚ 

ʙʘʟʫ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ (ʀʀ) ʜʦʣʞʝʥ ʢʦʥʚʝʨʪʠʨʦʚʘʪʴ ʟʘʧʨʦʩ ʚ ʝʝ ʬʦʨʤʘʣʴʥʳʡ 

ʚʥʫʪʨʝʥʥʠʡ ʷʟʳʢ ʩ ʜʘʣʴʥʝʡʰʠʤ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʦʪʚʝʪʘ ʥʘ ʦʙʱʝʜʦʩʪʫʧʥʦʤ 

ʩʦʜʝʨʞʘʪʝʣʴʥʦʤ ʷʟʳʢʝ. ɺ ʢʘʯʝʩʪʚʝ ʧʝʨʚʦʛʦ ʰʘʛʘ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʤʦʞʝʪ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʩʦʟʜʘʥʠʝ ʚ ɻʝʦʬʠʟʠʯʝʩʢʦʤ ʮʝʥʪʨʝ ʈɸʅ ɻʀʉ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʙʘʟʳ 

ʜʘʥʥʳʭ ʧʦ ʦʮʝʥʢʝ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʜʣʷ ʨʝʛʠʦʥʦʚ ʂʘʚʢʘʟʘ ʠ ʂʨʳʤʘ [ʉʦʣʦʚʴʸʚ ʠ ʜʨ., 

2018ʘ]. ɺ ʜʘʣʴʥʝʡʰʝʤ ʝʝ ʧʣʘʥʠʨʫʝʪʩʷ ʨʘʩʰʠʨʷʪʴ ʧʫʪʝʤ ʚʢʣʶʯʝʥʠʷ ʜʘʥʥʳʭ ʧʦ ʜʨʫʛʠʤ 

ʨʝʛʠʦʥʘʤ. 

ɺʥʝʜʨʝʥʠʝ ʩʪʦʣʴ ʧʨʦʜʚʠʥʫʪʦʛʦ ʩʝʛʦʜʥʷ ʀʀ ʠʤʝʝʪ ʠʩʢʣʶʯʠʪʝʣʴʥʫʶ ʚʘʞʥʦʩʪʴ ʥʝ 

ʪʦʣʴʢʦ ʚ ʚʳʰʝʫʢʘʟʘʥʥʦʤ ʘʩʧʝʢʪʝ. ʆʥ ʪʘʢʞʝ ʜʦʣʞʝʥ çʦʪʩʣʝʞʠʚʘʪʴè ʚʩʝ ʥʦʚʳʝ ʟʥʘʥʠʷ, 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʝʰʝʥʠʷʭ ʢʘʞʜʦʡ ʩʣʝʜʫʶʱʝʡ ʟʘʜʘʯʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʤʝʩʪ 
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ʚʦʟʤʦʞʥʦʛʦ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚ ʪʝʭ ʠʣʠ ʠʥʳʭ ʨʝʛʠʦʥʘʭ. ʕʪʠ ʟʥʘʥʠʷ ʀʀ 

ʜʦʣʞʝʥ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʥʘʢʘʧʣʠʚʘʪʴ ʚ ʝʜʠʥʦʡ ʙʘʟʝ ʜʘʥʥʳʭ EPAïFCAZ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʥʦʚʳʭ ʨʝʛʠʦʥʘʭ ʀʀ ʤʦʛ ʙʳ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦ ʧʨʝʜʦʩʪʘʚʣʷʪʴ 

ʠʩʩʣʝʜʦʚʘʪʝʣʶ ʚʳʜʝʨʞʢʠ ʠʟ ʥʘʢʦʧʣʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʦʧʳʪʘ ʧʨʠʤʝʥʝʥʠʷ EPA ʠ FCAZ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ 

ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʣʫʯʘʝʤʳʭ ʩ ʠʭ ʧʦʤʦʱʴʶ 

ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʠ ʦʮʝʥʢʝ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚ ʮʝʣʷʭ 

ʩʝʡʩʤʦʨʘʡʦʥʠʨʦʚʘʥʠʷ. ɺʦʧʨʦʩʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʪʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʜʣʷ ʦʮʝʥʢʠ 

ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʠ ʨʘʟʨʘʙʦʪʢʠ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʩʦʢʨʘʱʝʥʠʶ ʫʱʝʨʙʘ ʦʪ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʨʘʩʩʤʦʪʨʝʥʳ ʚ ʨʘʙʦʪʘʭ [Peresan et al., 2011, 2015 ʠ ʜʨ.]. ʕʪʦ ʧʦʪʨʝʙʫʝʪ 

ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʤʝʪʦʜʦʚ EPA/FCAZ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʘʜʘʧʪʘʮʠʠ ʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʧʣʘʥʠʨʦʚʘʥʠʠ ʩʝʡʩʤʦʩʪʦʡʢʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ɺ ʯʘʩʪʥʦʩʪʠ, ʥʝʦʙʭʦʜʠʤʘ 

ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʦʚ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ ʜʣʷ ʢʦʤʙʠʥʠʨʦʚʘʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ EPA (çʂʦʨʘ-3», 

çʇʦʜʢʣʘʩʩʳè, çʍʝʤʤʠʥʛè, çɹʘʨʴʝʨ-3è ʠ ʜʨ.) ʠ FCAZ, ʘ ʪʘʢʞʝ ʘʣʛʦʨʠʪʤʦʚ ʜʣʷ ʦʮʝʥʢʠ 

ʧʦʣʦʞʝʥʠʷ ʙʫʜʫʱʝʛʦ ʧʨʦʪʷʞʝʥʥʦʛʦ ʦʯʘʛʘ ʟʝʤʣʝʪʨʷʩʝʥʠʷ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʧʦʟʥʘʚʘʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʤʝʪʦʜʘʤʠ EPA ʠ FCAZ, ʧʨʠ ʚʳʙʦʨʝ, ʚ ʯʘʩʪʥʦʩʪʠ, 

ʤʝʩʪ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʦʙʲʝʢʪʦʚ ʧʦʚʳʰʝʥʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ: ɸʕʉ, ʤʦʛʠʣʴʥʠʢʠ ʷʜʝʨʥʳʭ 

ʦʪʭʦʜʦʚ, ʢʨʫʧʥʳʝ ʭʠʤʠʯʝʩʢʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʜʨ. 

4.4 ʈʘʟʚʠʪʠʝ ɻʀʉ-ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ɻʎ ʈɸʅ 

ʈʘʟʚʠʚʘʝʤʘʷ ʚ ɻʎ ʈɸʅ ɻʀʉ-ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʦʩʥʦʚʘʥʘ ʥʘ ʩʪʘʥʜʘʨʪʥʦʤ ʢʣʠʝʥʪ-

ʩʝʨʚʝʨʥʦʤ ʧʦʜʭʦʜʝ. ɺ ʮʝʣʦʤ ʩʠʩʪʝʤʘ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʢʣʶʯʝʚʳʭ ʩʝʛʤʝʥʪʦʚ: ɹɼ-ʩʝʨʚʝʨ, ʥʘ 

ʢʦʪʦʨʦʤ ʨʘʟʤʝʱʘʝʪʩʷ ʙʘʟʘ ʛʝʦʧʨʦʩʪʨʘʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ; ɻʀʉ-ʩʝʨʚʝʨ, ʥʘ ʢʦʪʦʨʦʤ 

ʨʘʟʤʝʱʘʶʪʩʷ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʩʝʨʚʠʩʳ ʠ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʠ ʘʥʘʣʠʟʘ 

ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ; ʚʝʙ-ʩʝʨʚʝʨ, ʥʘ ʢʦʪʦʨʦʤ ʨʘʟʤʝʱʘʝʪʩʷ ʢʣʠʝʥʪʩʢʦʝ 

ʧʨʠʣʦʞʝʥʠʝ [ʉʦʣʦʚʴʸʚ ʠ ʜʨ., 2018ʙ]. 

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʤʠ ʩʝʨʚʠʩʘʤʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʩʨʝʜʩʪʚʘʤʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʛʝʦʧʦʨʪʘʣʘ (http://gis.gcras.ru/). ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʛʝʦʧʦʨʪʘʣʘ ʦʙʝʩʧʝʯʠʚʘʶʪ ʵʬʬʝʢʪʠʚʥʦʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʩ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ ʜʘʥʥʳʤʠ, ʭʨʘʥʷʱʠʤʠʩʷ ʚ ɹɼ. ʗʜʨʦʤ ʛʝʦʧʦʨʪʘʣʘ ʷʚʣʷʝʪʩʷ 

ʢʣʠʝʥʪʩʢʦʝ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʝ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʝ, ʨʘʟʤʝʱʘʝʤʦʝ ʥʘ ʚʝʙ-ʩʝʨʚʝʨʝ ʠ 

ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ ʜʦʩʪʫʧ ʢ ʢʘʪʘʣʦʛʫ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʩʝʨʚʠʩʦʚ ʠ ʥʘʙʦʨʫ 

ʩʪʘʥʜʘʨʪʥʳʭ ʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʩʨʝʜʩʪʚ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ. ʂʣʠʝʥʪʩʢʦʝ 

ʧʨʠʣʦʞʝʥʠʝ ʩʦʟʜʘʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʧʨʠʝʪʘʨʥʦʡ ʧʨʦʛʨʘʤʤʥʦʡ ʩʨʝʜʳ ESRI Web 

AppBuilder ʠ ArcGIS Portal. 

http://gis.gcras.ru/
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ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʡ ʛʝʦʧʦʨʪʘʣ ʧʦʟʚʦʣʷʝʪ 

ʦʨʛʘʥʠʟʦʚʘʪʴ ʜʦʩʪʫʧ ʥʝ ʪʦʣʴʢʦ ʢ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʤ ʩʝʨʚʠʩʘʤ, ʦʧʫʙʣʠʢʦʚʘʥʥʳʤ ʥʘ ɻʀʉ-

ʩʝʨʚʝʨʝ ɻʎ ʈɸʅ, ʥʦ ʪʘʢʞʝ ʠ ʢ ʩʝʨʚʠʩʘʤ ʩʪʦʨʦʥʥʠʭ ʦʨʛʘʥʠʟʘʮʠʡ (ɺʉɽɻɽʀ, ʈʦʩʨʝʝʩʪʨ 

ʠ ʜʨ.). ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʪʦʪ ʧʦʜʭʦʜ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʧʨʘʢʪʠʢʝ  

[Fu, 2016]. ɺ ʭʦʜʝ ʜʘʣʴʥʝʡʰʝʡ ʨʘʙʦʪʳ ʧʦ ʜʘʥʥʦʡ ʪʝʤʝ ʅʀʈ ʧʣʘʥʠʨʫʝʪʩʷ ʨʘʩʰʠʨʝʥʠʝ 

ʬʫʥʢʮʠʦʥʘʣʘ ʧʨʠʣʦʞʝʥʠʷ ʟʘ ʩʯʝʪ ʚʢʣʶʯʝʥʠʷ ʥʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʨʘʙʦʪʳ 

ʩ ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ ʜʘʥʥʳʤʠ. 

4.5 ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʝʟʦʥʥʦʡ ʠ ʤʝʞʛʦʜʦʚʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʚʦʜʦʦʙʤʝʥʘ ʤʝʞʜʫ 

ʏʝʨʥʳʤ ʠ ɸʟʦʚʩʢʠʤ ʤʦʨʷʤʠ ʠ ʯʝʨʝʟ ʂʝʨʯʝʥʩʢʠʡ ʧʨʦʣʠʚ 

ɼʣʷ ʘʥʘʣʠʟʘ ʘʥʦʤʘʣʠʡ ʚʦʜʦʦʙʤʝʥʘ ʤʝʞʜʫ ʏʝʨʥʳʤ ʠ ɸʟʦʚʩʢʠʤ ʤʦʨʷʤʠ ʠ ʯʝʨʝʟ 

ʂʝʨʯʝʥʩʢʠʡ ʧʨʦʣʠʚ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʘʣʴʪʠʤʝʪʨʠʯʝʩʢʠʝ ʠʟʤʝʨʝʥʠʷ ʩʦ ʩʧʫʪʥʠʢʦʚ 

TOPEX/Poseidon, Jasonï1, Jasonï2 ʠ Jasonï3, 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 ʚ ʝʜʠʥʳʡ ʨʷʜ ʜʣʷ ʢʘʞʜʦʛʦ ʪʨʝʢʘ. 

ʇʦʣʦʞʝʥʠʝ 007 ʠ 042 ʪʨʝʢʦʚ ʩʧʫʪʥʠʢʦʚ TOPEX/Poseidon, Jasonï1, Jasonï2  

ʠ Jasonï3 (ʨʠʩ. 4.7) ʦʧʪʠʤʘʣʴʥʦ ʜʣʷ ʘʥʘʣʠʟʘ ʚʦʜʦʦʙʤʝʥʘ ʤʝʞʜʫ ʏʝʨʥʳʤ ʠ ɸʟʦʚʩʢʠʤ 

ʤʦʨʷʤʠ ʯʝʨʝʟ ʂʝʨʯʝʥʩʢʠʡ ʧʨʦʣʠʚ. ʏʘʩʪʠ ʵʪʠʭ ʪʨʝʢʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚʳʰʝ ʪʦʯʢʠ 

ʧʝʨʝʩʝʯʝʥʠ, ʟʘʭʚʘʪʳʚʘʶʪ ʢʘʢ ʦʩʥʦʚʥʦʝ ʯʝʨʥʦʤʦʨʩʢʦʝ ʪʝʯʝʥʠʝ, ʪʘʢ ʠ ʪʝʯʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ 

ʩ ʚʦʜʦʦʙʤʝʥʦʤ ʤʝʞʜʫ ʤʦʨʷʤʠ ʠ ʯʝʨʝʟ ʧʨʦʣʠʚ. 

 

ʈʠʩʫʥʦʢ 4.7 ï ʇʦʣʦʞʝʥʠʝ 007 ʠ 042 ʪʨʝʢʦʚ ʩʧʫʪʥʠʢʦʚ TOPEX/Poseidon, Jasonï1, 

Jasonï2 ʠ Jasonï3 ʥʘ ʘʢʚʘʪʦʨʠʠ ʏʝʨʥʦʛʦ ʤʦʨʷ ʠ ʦʩʠ ʢʦʦʨʜʠʥʘʪ ʜʣʷ ʨʘʩʯʝʪʘ 

ʚʦʜʦʦʙʤʝʥʘ ʯʝʨʝʟ ʵʪʠ ʪʨʝʢʠ 
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ɼʣʷ ʘʥʘʣʠʟʘ ʚʨʝʤʝʥʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʘʥʦʤʘʣʠʡ ʚʦʜʦʦʙʤʝʥʘ ʯʝʨʝʟ ʪʨʝʢ 

ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ ʘʥʦʤʘʣʠʠ ʩʢʦʨʦʩʪʝʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʘʥʦʤʘʣʠʷʤʠ 

ʜʠʥʘʤʠʯʝʩʢʦʡ ʪʦʧʦʛʨʘʬʠʠ ʠʣʠ ʘʥʦʤʘʣʠʷʤʠ 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 DTU15 MSS [Andersen et al., 2016]. ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ 

ʘʥʦʤʘʣʠʡ ʫʨʦʚʥʷ, ʨʘʩʩʯʠʪʘʥʥʳʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʵʪʦʡ ʤʦʜʝʣʠ ʚʜʦʣʴ 007 ʠ 042 ʪʨʝʢʦʚ, 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 4.8. ɼʣʷ ʥʘʰʠʭ ʨʘʩʯʝʪʦʚ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʥʳ ʯʘʩʪʠ ʪʨʝʢʦʚ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʩʝʚʝʨʥʝʝ ʪʦʯʢʠ ʧʝʨʝʩʝʯʝʥʠʷ, ʧʦʣʦʞʝʥʠʝ ʢʦʪʦʨʦʡ ʚʳʜʝʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 

ʰʪʨʠʭʦʚʦʡ ʣʠʥʠʝʡ. 

ɼʘʥʥʳʝ ʘʣʴʪʠʤʝʪʨʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ ʩʧʫʪʥʠʢʦʚ TOPEX/Poseidon, Jasonï1,  

Jasonï2 ʠ Jasonï3 ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ ʩ ʫʯʝʪʦʤ ʚʩʝʭ ʥʝʦʙʭʦʜʠʤʳʭ ʧʦʧʨʘʚʦʢ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʀʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ ʩʧʫʪʥʠʢʦʚʦʡ ʘʣʴʪʠʤʝʪʨʠʠ, 

ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʚ ɻʎ ʈɸʅ [ʃʝʙʝʜʝʚ, 1996; Medvedev et al., 1997; ʃʝʙʝʜʝʚ ʠ ʄʝʜʚʝʜʝʚ, 2000; 

ʃʝʙʝʜʝʚ ʠ ʂʦʩʪʷʥʦʡ, 2005]. 

ɺʨʝʤʝʥʥʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʛʝʦʩʪʨʦʬʠʯʝʩʢʠʭ ʩʢʦʨʦʩʪʝʡ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʧʦ ʥʦʨʤʘʣʠ ʢ ʛʨʘʥʠʮʘʤ ʦʙʣʘʩʪʠ, ʦʛʨʘʥʠʯʝʥʥʦʡ 007 ʠ 042 ʪʨʝʢʘʤʠ ʩʝʚʝʨʥʝʝ 

ʪʦʯʢʠ ʠʭ ʧʝʨʝʩʝʯʝʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 4.9. 

ʘ) 

 

ʙ) 

 

ʈʠʩʫʥʦʢ 4.8 ï ɺʨʝʤʝʥʥʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʘʥʦʤʘʣʠʠ ʫʨʦʚʥʷ (ʤ) ʏʝʨʥʦʛʦ ʤʦʨʷ ʚʜʦʣʴ 

007 (ʘ) ʠ 042 (ʙ) ʪʨʝʢʦʚ. ʐʨʠʭʦʚʦʡ ʣʠʥʠʝʡ ʧʦʢʘʟʘʥʦ ʧʦʣʦʞʝʥʠʝ ʪʦʯʢʠ ʧʝʨʝʩʝʯʝʥʠʷ 

ʵʪʠʭ ʪʨʝʢʦʚ 






















































































































































































































