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ʟʘ 2022 ʨʽʢ

ɼʠʨʝʢʪʦʨ  ʆʣʝʢʩʘʥʜʨ ʄʠʢʦʣʘʡʦʚʠʯ ʊʨʦʬʠʤʯʫʢ

ʂʠʾʚ ï2022
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ʅɸʋʂʆɺʆ-ɼʆʉʃɯɼʅɯ ɺɯɼɼɯʃʀ ɯʅʉʊʀʊʋʊʋ

ɺʽʜʜʽʣ ʬʽʟʠʯʥʦʛʦ ʽ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ; 

ɺʽʜʜʽʣ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʘ ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ;

ɺʽʜʜʽʣ ʧʨʠʢʣʘʜʥʦʾ ʽʥʬʦʨʤʘʪʠʢʠ;

ɺʽʜʜʽʣ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ;

ɺʽʜʜʽʣ ʜʦʩʣʽʜʞʝʥʴ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ;

ɺʽʜʜʽʣ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ;

ɺʽʜʜʽʣ ʢʦʤʧʣʝʢʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ʆʉʅʆɺʅɯ ʅɸʇʈʗʄʀ ʈʆɹʆʊʀ ɯʅʉʊʀʊʋʊʋ

- ʊʝʣʝʢʦʤʫʥʽʢʘʮʽʾ;

- ʄʘʪʝʤʘʪʠʯʥʝʤʦʜʝʣʶʚʘʥʥʷ;

- ɯʥʬʦʨʤʘʮʽʡʥʽʪʝʭʥʦʣʦʛʽʾ;

- ʈʦʙʦʪʦʪʝʭʥʽʢʘʪʘʨʦʙʦʪʠʟʦʚʘʥʽʩʠʩʪʝʤʠ;

- ʐʪʫʯʥʠʡʽʥʪʝʣʝʢʪʪʘʤʘʰʠʥʥʝʥʘʚʯʘʥʥʷ;

- ɸʜʠʪʠʚʥʽʪʝʭʥʦʣʦʛʽʾ;

- ɽʢʦʣʦʛʽʯʥʘʙʝʟʧʝʢʘʪʘʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ;

- ʅʘʫʢʦʚʘʦʩʚʽʪʘʚʛʣʦʙʘʣʴʥʦʤʫʽʥʬʦʨʤʘʮʽʡʥʦʤʫʧʨʦʩʪʦʨʽ.
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ʌɯʅɸʅʉʋɺɸʅʅʗ ɯʅʉʊʀʊʋʊʋ ɿɸ 2022 ʈɯʂ

ʂʽʣʴʢʽʩʪʴʥʘʫʢʦʚʠʭʽʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʭ

ʨʦʙʽʪ,ʱʦʚʠʢʦʥʫʚʘʣʠʩʴʫʟʚʽʪʥʦʤʫʨʦʮʽ

ʟʘʚ̔ ʜʦʤʯʦʶʪʘʧʨʦʛʨʘʤʥʦ-ʮʽʣʴʦʚʦʶʪʘ

ʢʦʥʢʫʨʩʥʦʶʪʝʤʘʪʠʢʦʶʅɸʅʋʢʨʘʾʥʠ-

15 ʨʦʙʽʪ, ʟʘʛʘʣʴʥʝʬʽʥʘʥʩʫʚʘʥʥʷʷʢʠʭ

ʩʢʣʘʜʘʻ34071,624 ʪʠʩ.ʛʨʥ.

ʌʽʥʘʥʩʫʚʘʥʥʷʟʘʜʦʛʦʚʽʨʥʦʶʪʝʤʘʪʠʢʦʶ

(ʩʧʝʮʽʘʣʴʥʠʡʬʦʥʜ)ʩʢʣʘʜʘʻ25000,000

ʪʠʩ. ʛʨʥ, ʱʦʩʪʘʥʦʚʠʪʴ42,3 % ʚʽʜ

ʟʘʛʘʣʴʥʦʛʦʦʙʩʷʛʫʬʽʥʘʥʩʫʚʘʥʥʷ

ʽʥʩʪʠʪʫʪʫ.
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ʐʪʘʪ ʉʫʤʽʩʥʠʢʠɺʩʴʦʛʦ

ɺʩʴʦʛʦ 

ʧʨʘʮʶʶʯʠʭ

87(72 

ʥʘʫʢ.)

28(26 ʥʘʫʢ.)115(98 ʥʘʫʢ.)

ɸʢʘʜʝʤʽʢʽʚ2 2 4

ʏʣʝʥ-

ʢʦʨʝʩʧʦʥʜʝʥʪʽʚ

1 2 3

ɼʦʢʪʦʨʽʚ 18 18 36

ʂʘʥʜʠʜʘʪʽʚ30 6 36

ʇʨʦʬʝʩʦʨʽʚ9 12 21

ʉʅʉ 21 8 29

ɼʦʮʝʥʪʽʚ 4 3 7

ʂɸɼʈʀ ɯʅʉʊʀʊʋʊʋ ɿɸ 2022 ʈɯʂ

ʉʝʨʝʜʥʽʡʚʽʢʜʦʢʪʦʨʽʚʥʘʫʢï64ʨʦʢʽʚ,ʘʢʘʥʜʠʜʘʪʽʚʥʘʫʢï46ʨʦʢʠ.
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ʅɸʋʂʆɺɸ ʄʆʃʆɼʔ ɯʅʉʊʀʊʋʊʋ

ɼʽʷʣʴʥʽʩʪʴ ʈʘʜʠ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ ɯʊɻɯʇ ʅɸʅ 

ʋʢʨʘʾʥʠ:

1. ʉʪʚʦʨʝʥʘʪʘʘʢʪʠʚʥʦʘʜʤʽʥʽʩʪʨʫʻʪʴʩʷʩʪʦʨʽʥʢʘʈʘʜʠʚ

ʩʦʮʽʘʣʴʥʽʡʤʝʨʝʞʽFacebook

2. 29 ʩʽʯʥʷ2022ʨʦʢʫʚʽʜʙʫʣʘʩʴʦʥʣʘʡʥ-ʣʝʢʮʽʷʘʩʧʽʨʘʥʪʘɯʊɻɯʇ

ʅɸʅʋɻʦʨʜʽʻʥʢʘʆʣʝʢʩʘʥʜʨʘʚʨʘʤʢʘʭʥʘʫʢʦʚʦ-ʧʦʧʫʣʷʨʥʦʛʦ

ʧʨʦʝʢʪʫñʅʘʫʢʦʚʽʟʫʩʪʨʽʯʽ/ Scientific meetingsò

3. 7 ʣʠʩʪʦʧʘʜʘ2022 ʨ. ʚɯʊɻɯʇʅɸʅʋʢʨʘʾʥʠʙʫʚʧʨʦʚʝʜʝʥʠʡ

ʩʝʤʽʥʘʨʧʨʝʜʩʪʘʚʥʠʢʦʤʢʦʤʧʘʥʽʾClarivate ʜʣʥ̫ʘʫʢʦʚʦʾʤʦʣʦʜʽ

ñʄʦʞʣʠʚʦʩʪʽʨʝʩʫʨʩʽʚClarivate ʜʣʷʚʝʜʝʥʥʷʥʘʫʢʦʚʦʾ

ʜʽʷʣʴʥʦʩʪʽò

4.ʑʦʢʚʘʨʪʘʣʴʥʽʟʘʩʽʜʘʥʥʷ,ʧʽʜʪʨʠʤʢʘʥʘʫʢʦʚʠʭʟʘʭʦʜʽʚ,

ʦʨʛʘʥʽʟʦʚʘʥʠʭɯʊɻɯʇʅɸʅʋʢʨʘʾʥʠ.

ʉʢʣʘʜ ʈʘʜʠ:

5 ʦʩʽʙ ïʛʦʣʦʚʘ ʈʘʜʠ, ʟʘʩʪʫʧʥʠʢ ʛʦʣʦʚʠ ʈʘʜʠ, ʩʝʢʨʝʪʘʨ ʈʘʜʠ,

2 ʯʣʝʥʠ ʈʘʜʠ. 

ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ ï29ʦʩʽʙ, ʚ ʪ.ʯ. 19 ʘʩʧʽʨʘʥʪʽʚ

ʟ ʷʢʠʭ ʦʜʠʥ ʜʦʢʪʦʨ ʥʘʫʢ, 5 ʢʘʥʜʠʜʘʪʽʚ ʥʘʫʢ ʽ 1 ʜʦʢʪʦʨ ʬʽʣʦʩʦʬʽʾ.

ʉʪʠʧʝʥʜʽʘʪʠ ʅɸʅ ʋʢʨʘʾʥʠ ʜʣʷ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ ï2 ʦʩʦʙʠ

ʉʪʠʧʝʥʜʽʘʪʠ ʇʨʝʟʠʜʝʥʪʘ ʋʢʨʘʾʥʠ ï1 ʦʩʦʙʘ

ʂʽʣʴʢʽʩʪʴ ʤʦʣʦʜʽ, ʟʘʣʫʯʝʥʘ ʜʦ ʚʠʢʦʥʘʥʥʷ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʨʦʙʽʪ

(ʅɼʈ) ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ ʅɸʅ ï6 ʦʩʽʙ   
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ɺʠʪʷʛʃɺ̄ 03626-000127ʟɭʜʠʥʦʾʜʝʨʞʘʚʥʦʾʝʣʝʢʪʨʦʥʥʦʾʙʘʟʠʟʧʠʪʘʥʴʦʩʚʽʪʠ

ʱʦʜʦʟʜʽʡʩʥʝʥʥʷʦʩʚʽʪʥʴʦʾʜʽʷʣʴʥʦʩʪʽʟʘʢʣʘʜʫʦʩʚʽʪʠʫʩʬʝʨʽʚʠʱʦʾʦʩʚʽʪʠ.

ʅʘʢʘʟʦʤʄʽʥʽʩʪʝʨʩʪʚʘʦʩʚʽʪʠʽʥʘʫʢʠʋʢʨʘʾʥʠʚʽʜ13.03.2023 ʨʦʢʫʟʘ̄ 86

ʧʝʨʝʦʬʦʨʤʣʝʥʘʃʽʮʝʥʟʽʷʜʣʪ̫ʨʝʪʴʦʛʦ(ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʛʦ)ʨʽʚʥʷʟʩ̔ʧʝʮʽʘʣʴʥʦʩʪʝʡ113

ʇʨʠʢʣʘʜʥʘʤʘʪʝʤʘʪʠʢʘʪʘ122 ʂʦʤʧôʶʪʝʨʥʽʥʘʫʢʠʚɯʊɻɯʇʅɸʅʋʢʨʘʾʥʠ. ʃʽʮʝʥʟʽʡʥʠʡ

ʦʙʩʷʛʥʘʨʽʢï15ʦʩʽʙʟʢʦʞʥʦʾʩʧʝʮʽʘʣʴʥʦʩʪʽ.

ɺʧʝʨʰʝʃʽʮʝʥʟʽʷʙʫʣʘʚʠʜʘʥʘʥʘʢʘʟʦʤʄʆʅʋʢʨʘʾʥʠʚʽʜ15.09.2016ˉ 1111.

ʆʪʨʠʤʘʥʠʡʉʝʨʪʠʬʽʢʘʪʧʨʦʘʢʨʝʜʠʪʘʮʽʶʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʾʧʨʦʛʨʘʤʠ

çɯʥʬʦʨʤʘʮʽʡʥʽʪʝʭʥʦʣʦʛʽʾèʩʧʝʮʽʘʣʴʥʽʩʪʴ122 ʢʦʤʧôʶʪʝʨʥʽʥʘʫʢʠʪʨʝʪʴʦʛʦ(ʦʩʚʽʪʥʴʦ-

ʥʘʫʢʦʚʦʛʦ/ʦʩʚʽʪʥʴʦ-ʪʚʦʨʯʦʛʦ)ʨʽʚʥʷ,ˉ2316, ʩʪʨʦʢʜʽʩʾʝʨʪʠʬʽʢʘʪʘʜʦ01.07.2027ʨ.

ʋ2022ʨʦʮʚ̔ʽʜʙʫʚʩʷʟʘʭʠʩʪʜʦʢʪʦʨʩʴʢʦʾʜʠʩʝʨʪʘʮʽʾʆ.ɻ. ʃʝʙʝʜʷʟʘʩʧʝʮʽʘʣʴʥʽʩʪʶ

01.05.02çʄʘʪʝʤʘʪʠʯʥʝʤʦʜʝʣʶʚʘʥʥʷʪʘʦʙʯʠʩʣʶʚʘʣʴʥʽʤʝʪʦʜʠè.

ɺʽʥʩʪʠʪʫʪʽʥʘʷʚʥʠʡʚʽʜʜʽʣʧʦʧʽʜʛʦʪʦʚʮʽʢʘʜʨʽʚʚʠʱʦʢʾʚʘʣʽʬʽʢʘʮʽʾ,ʱʦ

ʨʦʟʨʦʙʣʷʻʟ̔ʘʙʝʟʧʝʯʫʻʚʠʢʦʥʘʥʥʷʧʣʘʥʫʧʽʜʛʦʪʦʚʢʠʜʦʢʪʦʨʽʚʢ̔ʘʥʜʠʜʘʪʽʚʥʘʫʢ.

ʇɯɼɻʆʊʆɺʂɸ ʂɸɼʈɯɺ

ʅʘʢʘʟʦʤʄʽʥʽʩʪʝʨʩʪʚʘʦʩʚʽʪʠʥ̔ʘʫʢʠʋʢʨʘʾʥʠʚʽʜ10.10.2022 ˉ894 ʚɯʊɻɯʇʅɸʅʋʢʨʘʾʥʠʫʪʚʦʨʝʥʘ

ʩʧʝʮʽʘʣʽʟʦʚʘʥʘʚʯʝʥʘʨʘʜʘɼ26.255.01ʟʧʨʘʚʦʤʧʨʠʡʥʷʪʪʷʜʦʨʦʟʛʣʷʜʫʪʘʧʨʦʚʝʜʝʥʥʷʟʘʭʠʩʪʫʜʠʩʝʨʪʘʮʽʡ

ʥʘʟʜʦʙʫʪʪʷʥʘʫʢʦʚʦʛʦʩʪʫʧʝʥʷʜʦʢʪʦʨʘʪʝʭʥʽʯʥʠʭʥʘʫʢʟʘʩʧʝʮʽʘʣʴʥʦʩʪʷʤʠ01.05.02 çʄʘʪʝʤʘʪʠʯʥʝ

ʤʦʜʝʣʶʚʘʥʥʷʪʘʦʙʯʠʩʣʶʚʘʣʴʥʽʤʝʪʦʜʠèʪʘ05.13.06çɯʥʬʦʨʤʘʮʽʡʥʽʪʝʭʥʦʣʦʛʽʾèʩʪʨʦʢʦʤʥʘʪʨʠʨʦʢʠ.

6

ɺʽʜʦʤʦʩʪʽʧʨʦʥʘʷʚʥʽʩʪʴʣʽʮʝʥʟʽʡʥʘʧʨʘʚʦʧʨʦʚʘʜʞʝʥʥʷʦʩʚʽʪʥʴʦʾʜʽʷʣʴʥʦʩʪʽʪʨʝʪʴʦʛʦ(ʥʘʫʢʦʚʦ-ʦʩʚʽʪʥʴʦʛʦ)

ʨʽʚʥʷʚʠʱʦʾʦʩʚʽʪʠʟʘʚʽʜʧʦʚʽʜʥʠʤʠʩʧʝʮʽʘʣʴʥʦʩʪʷʤʠʪʘʧʨʦʘʢʨʝʜʠʪʘʮʽʶʦʩʚʽʪʥʽʭʧʨʦʛʨʘʤ.



ʆʉʅʆɺʅɯ ɼʆʉʗɻʅɽʅʅʗ ɯʅʉʊʀʊʋʊʋ ɿɸ 2022 ʈɯʂ

Å ʈʦʟʨʦʙʣʝʥʦʢʦʤʧʣʝʢʩʧʨʦʛʨʘʤʥʠʭʽʪʝʭʥʽʯʥʠʭʟʘʩʦʙʽʚʪʘʦʪʨʠʤʘʥʦʨʝʟʫʣʴʪʘʪʠ

ʧʨʦʛʥʦʟʫʚʘʥʥʷʜʦʚʛʦʩʪʨʦʢʦʚʠʭʨʠʟʠʢʽʚʥʘʜʟʚʠʯʘʡʥʠʭʩʠʪʫʘʮʽʡʛʽʜʨʦʣʦʛʽʯʥʦʛʦʽ

ʛʽʜʨʦʤʝʪʝʦʨʦʣʦʛʽʯʥʦʛʦʭʘʨʘʢʪʝʨʫʥʘʦʩʥʦʚʽʜʘʥʠʭʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʦʛʦʤʦʜʝʣʶʚʘʥʥʷ,

ʚʠʢʦʨʠʩʪʘʥʥʷʩʫʧʫʪʥʠʢʦʚʠʭʩʧʦʩʪʝʨʝʞʝʥʴʪʘʟʘʩʪʦʩʫʚʘʥʥʷʤʙʝʟʧʽʣʦʪʥʠʭʣʽʪʘʣʴʥʠʭ

ʘʧʘʨʘʪʽʚ,ʧʦʙʫʜʦʚʘʥʦʧʨʦʛʥʦʟʥʽʢʘʨʪʠʨʦʟʧʦʜʽʣʫʨʠʟʠʢʽʚʧʦʚʝʥʝʡ,ʧʽʜʪʦʧʣʝʥʴ,

ʜʝʛʨʘʜʘʮʽʾʷʢʦʩʪʽʧʦʚʝʨʭʥʝʚʠʭʚʦʜ,ʦʮʽʥʝʥʦʨʠʟʠʢʠʟʘʙʨʫʜʥʝʥʴʧʦʚʽʪʨʷʽ̌ ʨʫʥʪʽʚ. (ʯʣ.-

ʢʦʨ.ʅɸʅʋʆ.ʄ. ʊʨʦʬʠʤʯʫʢ,ɺ.ʄ. ʊʨʠʩʥʶʢ,ʃ.ɸ. ɻʦʨʦʰʢʦʚʘ).

Å ʈʦʟʨʦʙʣʝʥʦʘʣʛʦʨʠʪʤʽʥʪʝʨʧʨʝʪʘʮʽʾʜʘʥʠʭʛʝʦʬʽʟʠʯʥʦʛʦʜʦʩʣʽʜʞʝʥʥʷʩʚʝʨʜʣʦʚʠʥ,ʷʢʠʡ

ʨʝʘʣʽʟʦʚʘʥʠʡʽʚʧʨʦʚʘʜʞʝʥʠʡʫʚʠʨʦʙʥʠʮʪʚʦ,ʱʦʟʜʘʪʥʠʡʥʝʪʽʣʴʢʠʧʽʜʚʠʱʫʚʘʪʠ

ʪʦʯʥʽʩʪʴʦʮʽʥʢʠʜʦʙʦʚʦʛʦʜʝʙʽʪʫʚʠʜʦʙʫʚʘʥʥʷʚʫʛʣʝʚʦʜʥʽʚʽʟʥʘʬʪʦʛʘʟʦʚʠʭʩʚʝʨʜʣʦʚʠʥ,

ʘʣʝ̔ʦʮʽʥʶʚʘʪʠʝʢʦʣʦʛʽʯʥʽʨʠʟʠʢʠʪʘʢʦʛʦʚʠʜʦʙʫʚʘʥʥʷ. (ʄ.ʃ. ʄʠʨʦʥʮʦʚ).

Å ʈʦʟʨʦʙʣʝʥʦʤʝʪʦʜʠʢʫʘʥʘʣʽʟʫʪʘʧʨʦʛʥʦʟʫʚʘʥʥʷʩʪʽʡʢʦʩʪʽ,ʦʮʽʥʶʚʘʥʥʷʨʠʟʠʢʽʚʪʘ

ʩʧʨʦʤʦʞʥʦʩʪʝʡʨʝʛʽʦʥʽʚʪʘʦʢʨʝʤʠʭʪʝʨʠʪʦʨʽʘʣʴʥʠʭʛʨʦʤʘʜʥʘʦʩʥʦʚʽʚʠʷʚʣʝʥʥʷ

ʧʨʠʯʠʥʦ-ʥʘʩʣʽʜʢʦʚʠʭʟʚô̫ ʟʢʽʚʤʽʞʧʦʢʘʟʥʠʢʘʤʠʦʙô̒ ʢʪʘʜʦʩʣʽʜʞʝʥʥʷʽʟʚʠʢʦʨʠʩʪʘʥʥʷʤ

ʤʝʨʝʞɹʘʡʻʩʘ,ʙʘʡʻʩʽʚʩʴʢʦʛʦʘʥʘʣʽʟʫʜʘʥʠʭʪʘʩʮʝʥʘʨʥʦʛʦʧʽʜʭʦʜʫʪʘʢʣʘʩʠʯʥʦʛʦ

ʧʽʜʭʦʜʫʜʦʦʮʽʥʶʚʘʥʥʷʨʠʟʠʢʫ(ʯʣ.-ʢʦʨ. ʅɸʅʋʆ.ʄ. ʊʨʦʬʠʤʯʫʢ,ʆ.ʄ. ʊʝʨʝʥʪʴʻʚ,ʊ.ɯ.

ʇʨʦʩʷʥʢʽʥʘ-ɾʘʨʦʚʘ).

Å ɺʠʢʦʥʘʥʦʨʝʛʽʦʥʘʣʴʥʫʦʮʽʥʢʫʚʧʣʠʚʫʘʥʦʤʘʣʴʥʦʛʦʟʘʨʝʛʫʣʶʚʘʥʥʷʨʽʯʢʦʚʦʛʦʩʪʦʢʫ

ʋʢʨʘʾʥʠʪʘʨʦʟʨʦʙʣʝʥʦʤʝʪʦʜʝʢʩʧʝʨʪʥʦʛʦʧʨʦʛʥʦʟʫʢʘʪʘʩʪʨʦʬʽʯʥʦʛʦʚʧʣʠʚʫ

ʚʽʡʩʴʢʦʚʠʭʜʽʡʥʘʛʝʦʣʦʛʽʯʥʝʩʝʨʝʜʦʚʠʱʝɼʦʥʙʘʩʫʚʥʘʩʣʽʜʦʢʟʘʪʦʧʣʝʥʥʷʰʘʭʪ(ʯʣ.-ʢʦʨ.

ʅɸʅʋʆ.ʄ.ʊʨʦʬʠʤʯʫʢ,ɭ.ʆ. ʗʢʦʚʣʻʚ).
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Å ʈʦʟʨʦʙʣʝʥʦʥʘʫʢʦʚʦ-ʦʩʚʽʪʥʽʡʧʦʨʪʘʣçɻ. ʉʢʦʚʦʨʦʜʘèʟʚʠʢʦʨʠʩʪʘʥʥʷʤʦʥʪʦʣʦʛʽʯʥʦʾɯʊ-

ʧʣʘʪʬʦʨʤʠʪʨʘʥʩʜʠʩʮʠʧʣ̔ʥʘʨʥʦʾ ʢʦʥʩʦʣ̔ʜʘʮ̔ʾ 3D-ʧʘʥʦʨʘʤʟ ʤʝʨʝʞʝʚʠʤʠ

ʥ̔ʬʦʨʤʘʮ̔ʡʥʠʤʠʨʝʩʫʨʩʘʤʠʟʤʽʩʪʦʚʥʦʛʦʚʽʜʦʙʨʘʞʝʥʥʷʽʩʪʦʨʠʢʦ-ʢʫʣɹʪʫʨʥʦʾʩʧʘʜʱʠʥʠ

ʜʣʧ̫ʽʜʪʨʠʤʢʠʚʟʘ̒ʤʦʜ̔ʾ↓ʢʦʨʠʩʪʫʚʘʯʽʚʚʧʨʦʮʝʩʽʜʦʩʣʽʜʞʝʥʥʷʽʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʠʭ

ʧʦʜʽʡ,ʬʘʢʪʽʚʪʘ̫ʚʠʫɦʬʦʨʤʘʪʽʻʜʠʥʦʛʦʥʘʫʢʦʚʦ-ʦʩʚʽʪʥʴʦʛʦʩʝʨʝʜʦʚʠʱʘ. (ʘʢʘʜ. ʅɸʅʋ

ʉ.ʆ.ɼʦʚʛʠʡ,ʆ.ɺ.ʂʦʧʽʡʢʘ).

Å ʇʦʙʫʜʦʚʘʥʦʧʨʠʥʮʠʧʦʚʦʥʦʚʫʧʣʘʪʬʦʨʤʫʧʨʘʛʤʘʪʠʢʦʦʙʫʤʦʚʣʝʥʦʛʦʨʦʟʚʠʪʢʫ

ʽʥʬʦʨʤʘʪʠʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʦʾʜʽʷʣʴʥʦʩʪʽ,ʱʦ̔ ʥʪʝʛʨʫʻʝʢʩʪʝʥʮʽʦʥʘʣʴʥʫʡʽʥʪʝʥʮʽʦʥʘʣʴʥʫ

ʩʢʣʘʜʦʚʫ.ʉʘʤʝʪʘʢʘʽʥʪʝʛʨʘʮʽʷʢ̒ʣʶʯʦʚʠʤʝʣʝʤʝʥʪʦʤʚʠʨʽʰʝʥʥʷʥʘʜʚʘʞʣʠʚʠʭʩʴʦʛʦʜʥʽ

ʟʘʚʜʘʥʴð ʫʧʨʘʚʣʽʥʥʷʷʢʽʩʪʶ,ʧʽʜʚʠʱʝʥʥʷʝʬʝʢʪʠʚʥʦʩʪʽʪʘʟʙʝʨʝʞʝʥʥʷʽʥʚʝʩʪʠʮʽʡʚ

ʦʙʣʘʩʪʽʨʦʟʨʦʙʣʝʥʥʷʪʘʩʫʧʨʦʚʦʜʫʩʫʯʘʩʥʠʭʽʥʬʦʨʤʘʪʠʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭʩʠʩʪʝʤ(ʘʢʘʜ.

ʅɸʅʋʢʨʘʾʥʠɺ.ʅ.ʈʝʜʴʢʦ,ɯ.ɺ.ʈʝʜʴʢʦ).

Å ɼʣʦ̫ʜʥʦʨʽʜʥʠʭʘʣʛʝʙʨʘʾʯʥʠʭʛʨʘʬʽʚʟʘʜʘʥʦʛʦʦʙʛʦʨʪʫʘʙʦʞʮʠʢʣʦʚʦʛʦʽʥʜʠʢʘʪʦʨʘ,

ʚʠʟʥʘʯʝʥʠʭʥʘʜʜʦʚʽʣʴʥʠʤʧʦʣʝʤ,ʦʪʨʠʤʘʥʦʥʠʞʥʽʪʘʚʝʨʭʥʽʛʨʘʥʠʮʽʾʭʢʦʚʠʤʽʨʥʦʩʪʝʡ.

ɺʝʨʭʥʷʦʮʽʥʢʘʦʪʨʠʤʘʥʘʢʦʥʩʪʨʫʢʪʠʚʥʦ,ʚʽʜʧʦʚʽʜʥʽʛʨʘʬʠʟʘʩʪʦʩʦʚʘʥʦʜʣʩ̫ʪʚʦʨʝʥʥʷ

ʥʦʚʠʭʘʣʛʦʨʠʪʤʽʚʧʦʩʪʢʚʘʥʪʦʚʦʾʢʨʠʧʪʦʛʨʘʬʽʾ.(ɺ.ʆ.ʋʩʪʠʤʝʥʢʦ).

ʋ 2022 ʨʦʮʙ̔ʫʣʠʦʧʫʙʣʽʢʦʚʘʥʽʩʽʤʢʥʠʞʢʦʚʠʭʚʠʜʘʥʴ(ʤʦʥʦʛʨʘʬʽʾ,ʟʙʽʨʥʠʢʠʥʘʫʢʦʚʠʭ

ʧʨʘʮʴ),157 ʩʪʘʪʝʡ(ʟ̫ ʢʠʭ32 ʫʥʘʫʢʦʚʠʭʬʘʭʦʚʠʭʞʫʨʥʘʣʘʭ,ʱʦʚʭʦʜʷʪʴʜʦ

ʤʽʞʥʘʨʦʜʥʠʭʙʘʟʜʘʥʠʭ), 103ʪʝʟʠʢʦʥʬʝʨʝʥʮʽʡ.

ʆʉʅʆɺʅɯ ɼʆʉʗɻʅɽʅʅʗ ɯʅʉʊʀʊʋʊʋ ɿɸ 2022 ʈɯʂ
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ɿʘ ʪʝʤʦʶ çʈʦʟʨʦʙʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʟʘʩʦʙʽʚ ʤʦʜʝʣʶʚʘʥʥʷ ʽ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʦʟʚʠʪʢʫ ʪʝʨʠʪʦʨʽʡ ʚ ʫʤʦʚʘʭ ʜʝʮʝʥʪʨʘʣʽʟʘʮʽʾè (ʚʽʜʦʤʯʘ ʪʝʤʘʪʠʢʘ,ʪʝʨʤʽʥʠ ʚʠʢʦʥʘʥʥʷ

2021-2023 ʨʦʢʠ,  6541030ʇʽʜʪʨʠʤʢʘ ʨʦʟʚʠʪʢʫ ʧʨʽʦʨʠʪʝʪʥʠʭ ʥʘʧʨʷʤʽʚ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʥʦʤʝʨ 

ʜʝʨʞʨʝʻʩʪʨʘʮʽʾ 0121U109211). ɼʨʫʛʠʡ ʝʪʘʧ (2022 ʨ.):

ɺʠʢʦʥʘʥʦ ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ, ʤʝʪʦʜʽʚ ʪʘ ʘʣʛʦʨʠʪʤʽʚ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯ ʩʠʥʪʝʟʫ ʽ 

ʘʥʘʣʽʟʫ ʽʻʨʘʨʭʽʯʥʠʭ ʙʘʛʘʪʦʧʨʦʜʫʢʪʦʚʠʭ ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʤʝʨʝʞ ʟ ʜʠʩʢʨʝʪʥʠʤʠ ʧʦʪʦʢʘʤʠ ʽ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʮʝʩʘʤʠ 

ʦʙʨʦʙʢʠ, ʨʦʟʧʦʜʽʣʫ ʪʘ ʤʘʨʰʨʫʪʠʟʘʮʽʾ ʧʦʪʦʢʽʚ ʥʘ ʤʘʛʽʩʪʨʘʣʴʥʦʤʫ ʨʽʚʥʽ ʽʻʨʘʨʭʽʯʥʦʾ ʤʝʨʝʞʽ. ɼʣʷ ʫʧʨʘʚʣʽʥʥʷ 

ʥʝʩʪʘʮʽʦʥʘʨʥʠʤʠ ʧʨʦʮʝʩʘʤʠ ʦʙʨʦʙʢʠ ʪʘ ʨʦʟʧʦʜʽʣʫ ʜʠʩʢʨʝʪʥʠʭ ʧʦʪʦʢʽʚ ʫ ʤʝʨʝʞʽ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʢʦʥʮʝʧʮʽʶ 

ʧʦʙʫʜʦʚʠ ʙʘʛʘʪʦʨʽʚʥʝʚʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ (ɯɸʉ ʇʇʈ), ʱʦ 

ʙʘʟʫʻʪʴʩʷ ʥʘ ʢʦʤʧʣʝʢʩʥʦʤʫ ʚʠʨʽʰʝʥʥʽ ʟʘʚʜʘʥʴ ʧʦʪʦʯʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ, ʦʧʝʨʘʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʪʘ 

ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʨʦʟʚʠʪʢʫ.  ʅʘ ʨʠʩ. ʥʘʚʝʜʝʥʦ ʦʩʥʦʚʥʽ ʟʘʜʘʯʽ ɯɸʉ ʇʇʈ,  ʥʘʡʚʘʞʣʠʚʽʰʠʤʠ ʟ ʥʠʭʭ ʻ ʟʘʜʘʯʘ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʽ ʦʧʪʠʤʽʟʘʮʽʷ  ʧʦʝʪʘʧʥʦʛʦ ʨʦʟʚʠʪʢʫ ʽʻʨʘʨʭʽʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʤʝʨʝʞʽ

9

ʆʩʥʦʚʥʽ ʟʘʜʘʯʽ ɯɸʉ ʇʇʈ

ɺʧʝʨʰʝʜʣ ʫ̫ʧʨʘʚʣʽʥʥʷʥʝʩʪʘʮʽʦʥʘʨʥʠʤʠʧʨʦʮʝʩʘʤʠʦʙʨʦʙʢʠʪʘ

ʨʦʟʧʦʜʽʣʫʜʠʩʢʨʝʪʥʠʭʧʦʪʦʢʽʚʫʤʝʨʝʞʽʟʘʧʨʦʧʦʥʦʚʘʥʦʟʘʩʥʦʚʘʥʽʥʘ

ʢʦʤʧʣʝʢʩʥʦʤʫʨʦʟʚ'ʷʟʘʥʥʽʟʘʜʘʯʧʦʪʦʯʥʦʛʦʧʣʘʥʫʚʘʥʥʷ,ʦʧʝʨʘʪʠʚʥʦʛʦ

ʫʧʨʘʚʣʽʥʥʷʪʘʧʝʨʩʧʝʢʪʠʚʥʦʛʦʨʦʟʚʠʪʢʫʢʦʥʮʝʧʮʽʷʪʘʤʝʪʦʜʦʣʦʛʽʷ

ʧʦʙʫʜʦʚʠʙʘʛʘʪʦʨʽʚʥʝʚʦʾɯɸʉʇʇʈ

ɿʘʜʘʯʽ ʦʧʝʨʘʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ

ɸʥʘʣʽʟ ʯʝʨʛ ʫ ʚʫʟʣʘʭ ʪʘ 

ʟʘʚʘʥʪʘʞʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʣʽʥʽʡ 

ʟʚ'ʷʟʢʫ ʪʘ  ʬʦʨʤʫʚʘʥʥʷ 

ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ

ʂʦʨʠʛʫʚʘʥʥʷ ʩʭʝʤ ʩʦʨʪʫʚʘʥʥʷ 

ʧʦʪʦʢʽʚ ʜʠʩʢʨʝʪʥʠʭ 

ʢʦʨʝʩʧʦʥʜʝʥʮʽʡ ʫ ʚʫʟʣʘʭ ʪʘ ʩʭʝʤʠ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʙʣʦʢʽʚ ʧʨʠ ʚʠʥʠʢʥʝʥʥʽ 

ʧʝʨʝʚʘʥʪʘʞʝʥʴ, ʚʽʜʤʦʚ ʪʦʱʦ.

ʆʧʝʨʘʪʠʚʥʠʡ ʦʙʣʽʢ ʪʘ ʧʣʘʥʫʚʘʥʥʷ 

ʧʘʨʢʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʜʣʷ 

ʩʪʽʡʢʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʮʝʩʘʤʠ 

ʦʙʨʦʙʢʠ ʪʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ 

ʧʦʪʦʢʽʚ ʜʠʩʢʨʝʪʥʠʭ 

ʢʦʨʝʩʧʦʥʜʝʥʮʽʡ ʪʘ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʙʣʦʢʽʚ

ɿʘʚʜʘʥʥʷ ʧʦʪʦʯʥʦʛʦ

ʇʣʘʥʫʚʘʥʥʷ

ʇʦʙʫʜʦʚʘ ʤʘʨʰʨʫʪʽʚ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʟʘʩʦʙʽʚ ʫ ʚʥʫʪʨʽʰʥʽʡ ʤʝʨʝʞʽ 

ʤʘʛʽʩʪʨʘʣʴʥʦʛʦ ʚʫʟʣʘ

ʈʦʟʧʦʜʽʣ ʧʦʪʦʢʽʚ ʽʟ ʚʫʟʣʽʚ 2 ʪʘ 3 ʪʠʧʫ 

ʚ ʟʦʥʘʣʴʥʠʭ ʤʝʨʝʞʘʭ

ʋʧʘʢʦʚʢʘ ʜʠʩʢʨʝʪʥʠʭ  

ʢʦʨʝʩʧʦʥʜʝʥʮʽʡ ʫ ʪʨʘʥʩʧʦʨʪʥʽ ʙʣʦʢʠ 

ʪʘ ʚʠʙʽʨ ʩʪʨʫʢʪʫʨʠ ʤʘʛʽʩʪʨʘʣʴʥʦʾ 

ʤʝʨʝʞʽ

ʈʦʟʧʦʜʽʣ ʧʦʪʦʢʽʚ ʧʦʨʦʞʥʽʭ 

ʢʦʥʪʝʡʥʝʨʽʚ (ʜʣʷ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʤʝʨʝʞ)

ʈʦʟʧʦʜʽʣ ʪʘ ʤʘʨʰʨʫʪʠʟʘʮʽʷ ʧʦʪʦʢʽʚ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʙʣʦʢʽʚ

ɼʝʪʝʨʤʽʥʦʚʘʥʽ ʪʘ ʩʪʦʭʘʩʪʠʯʥʽ 

ʟʘʜʘʯʽ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʨʦʟʚʠʪʢʫ

ʇʦʝʪʘʧʥʠʡ ʨʦʟʚʠʪʦʢ ʚʫʟʣʽʚ ʽ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʤʘʨʰʨʫʪʽʚ 

ʤʘʛʽʩʪʨʘʣʴʥʦʾ ʤʝʨʝʞʽ ʧʨʠ ʟʘʜʘʥʠʭ 

ʚʝʣʠʯʠʥʘʭ ʽʥʚʝʩʪʠʮʽʡ ʟʘ ʝʪʘʧʘʤʠ 

ʨʦʟʚʠʪʢʫ ʪʘ ʧʨʠ ʾʭ ʦʙʤʝʞʝʥʦʤʫ 

ʦʙʩʷʟʽ ʥʘ ʢʽʥʮʝʚʠʡ ʧʝʨʽʦʜ 

ʧʣʘʥʫʚʘʥʥʷ ʟ ʦʮʽʥʢʦʶ ʨʠʟʠʢʫ 

ʚʢʣʘʜʝʥʥʷ ʽʥʚʝʩʪʠʮʽʡ

ɿʘʛʘʣʴʥʽ ʟʘʜʘʯʽ ɯɸʉ ʇʇʈ

ʂʦʥʪʨʦʣʴ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ

ʈʝʜʫʢʮʽʷ ʧʦʚʥʦʾ ʤʝʨʝʞʽ ʜʦ ʤʘʛʽʩʪʨʘʣʴʥʦʾ

ɸʥʘʣʽʟ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ

ɯʥʬʦʨʤʘʮʽʡʥʦ-ʣʦʛʽʯʥʽ ʟʘʜʘʯʽ 

ʄʘʛʽʩʪʨʘʣʴʥʠʡ

ɿʦʥʘʣʴʥʠʡ

ɺʥʫʪʨʽʰʥʽʡ
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ȶɔɍɖɔɇɐɆ ɫɓɚɔɖɒɆɜɫɏɓɎɛ ɘɋɛɓɔɑɔɉɫɏ ɘɆ ɫɓɗɘɖəɒɋɓɘɆɑɢɓɎɛ 
ɍɆɗɔɇɫɈ ɒɔɊɋɑɤɈɆɓɓɥ ɫ ɕɖɔɉɓɔɍəɈɆɓɓɥ ɖɔɍɈɎɘɐə 

ɘɋɖɎɘɔɖɫɏ Ɉ əɒɔɈɆɛ ɊɋɜɋɓɘɖɆɑɫɍɆɜɫɬ

ȳɆəɐɔɈɎɏ ɐɋɖɫɈɓɎɐ ɖɔɇɔɘɎ:
Ɋ.ɘ.ɓ., ɗ.ɓ.ɗ. ȨɆɗɥɓɫɓ Ȩ. ȴ.  Ɋ.ɘ.ɓ., Ɋɔɜ. ȸɋɖɋɓɘɢɩɈ ȴ. Ȳ.Ɋ.ɘ.ɓ., ɕɖɔɚ. ȧɫɊɤɐ ȵ. ȝ.

ȨɫɊɕɔɈɫɊɆɑɢɓɫ ɈɎɐɔɓɆɈɜɫ:

ɐ.ɋ.ɓ., Ɋɔɜ. ȵɖɔɗɥɓɐɫɓɆ-ȬɆɖɔɈɆ ȸ.ȝ.

ʇʨʦʛʨʘʤʥʘ 

ʨʝʘʣʽʟʘʮʽʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ:

ʪʝʢʩʪʦʚʦʾ ʘʥʘʣʽʪʠʢʠ
ʛʝʦʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ 

ʧʦʜʽʙʥʦʩʪʽ 

ʯʘʩʦʚʠʭ 

ʨʷʜʽʚ
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ɼʣʦ̫ʜʥʦʨʽʜʥʠʭʘʣʛʝʙʨʘʾʯʥʠʭʛʨʘʬʽʚʟʘʜʘʥʦʛʦʦʙʛʦʨʪʫʘʙʦʞʮʠʢʣʦʚʦʛʦʽʥʜʠʢʘʪʦʨʘ,ʚʠʟʥʘʯʝʥʠʭʥʘʜ

ʜʦʚʽʣʴʥʠʤʧʦʣʝʤ,ʦʪʨʠʤʘʥʦʥʠʞʥʽʪʘʚʝʨʭʥʽʛʨʘʥʠʮʽʾʭʢʦʚʠʤʽʨʥʦʩʪʝʡ.ɺʝʨʭʥʷʦʮʽʥʢʘʦʪʨʠʤʘʥʘʢʦʥʩʪʨʫʢʪʠʚʥʦ,

ʚʽʜʧʦʚʽʜʥʽʛʨʘʬʠʟʘʩʪʦʩʦʚʘʥʦʜʣʩ̫ʪʚʦʨʝʥʥʷʥʦʚʠʭʘʣʛʦʨʠʪʤʽʚʧʦʩʪʢʚʘʥʪʦʚʦʾʢʨʠʧʪʦʛʨʘʬʽʾ(ʧʨʦʪʦʢʦʣʽʚʦʙʤʽʥʫ

ʢʣʶʯʽʚ,ʢʨʠʧʪʦʩʠʩʪʝʤʪʠʧʫɽʣɻɹʘʤʘʣʷ,ʧʫʙʣʽʯʥʠʭʢʣʶʯʽʚ,ʧʦʪʦʢʦʚʠʭʘʣʛʦʨʠʪʤʽʚʰʠʬʨʫʚʘʥʥʷ).

ɿʦʢʨʝʤʘʙʫʣʦʚʠʢʦʨʠʩʪʘʥʦʽʥʜʫʢʦʚʘʥʽʙʣʫʢʘʥʥʷʤʠʥʘʛʨʘʬʘʭʥʘʧʽʚʛʨʫʧʠʢʫʙʽʯʥʠʭʧʝʨʝʪʚʦʨʝʥʴʘʬʽʥʥʠʭ

ʧʨʦʩʪʦʨʽʚʥʘʜʩʢʽʥʯʝʥʥʠʤʠʢʦʤʫʪʘʪʠʚʥʠʤʠʢʽʣʴʮʷʤʠʜʣ ʨ̫ʦʟʨʦʙʢʠʰʚʠʜʢʠʭʧʦʪʦʢoʚʠʭʘʣʛʦʨʠʪʤʽʚ

ʰʠʬʨʫʚʘʥʥʷʟiʟʨʦʩʪʘʶʯʠʤʧʨʦʩʪʦʨʦʤʚʽʜʢʨʠʪʠʭʪʝʢʩʪʽʚ. ʇʨʦʮʝʜʫʨʠʰʠʬʨʫʚʘʥʥʷʪʘʜʝʰʠʬʨʫʚʘʥʥʷ

ʨʝʘʣʽʟʦʚʘʥʽʷʢh ʚʠʜʢʽʯʠʩʣʦʚʽʦʙʯʠʩʣʝʥʥʷ. ɼʣ ʟ̫ʣʘʤʘʥʥʷʪʘʢʠʭʩʠʤʝʪʨʠʯʥʠʭʘʣʛʦʨʠʪʤʽʚʩʫʧʨʦʪʠʚʥʠʢʫ

ʜʦʚʝʜʝʪʴʩʷʚʠʨʽʰʫʚʘʪʠNP-ʩʢʣʘʜʥʽʦʙʯʠʩʣʶʚʘʣʴʥʽʧʨʦʙʣʝʤʠʥʝʢʦʤʫʪʘʪʠʚʥʦʾʢʨʠʧʪʦʛʨʘʬʽʾʧʦʣʽʥʦʤʽʚ.

ɹʫʣʦʚʠʜʘʥʦʤʦʥʦʛʨʘʬʽʶ: V. Ustimenko, Graphs in terms of Algebraic Geometry, symbolic computationsand

securecommunications in Post-Quantum world, UMCS Editorial House,Lublin, 2022, 198 pp, ISBN 978-83-

227-9655-9.

ʇʨʦʚʦʜʠʣʘʩʷ ʥʘʫʢʦʚʘ ʨʦʙʦʪʘ ʟʘ ʪʝʤʦʶ: çʈʦʟʨʦʙʢʘ ʧʦʩʪʢʚʘʥʪʦʚʠʭ 

ʘʣʛʦʨʠʪʤʽʚ ʢʨʠʧʪʦʛʨʘʬʽʾ ʪʘ ʢʽʙʝʨʙʝʟʧʝʢʠ ʢʦʤʙʽʥʘʪʦʨʥʠʤʠ ʤʝʪʦʜʘʤʠ 

ʥʝʢʦʤʫʪʘʪʠʚʥʦʾ ʢʦʤʧ'ʶʪʝʨʥʦʾ ʘʣʛʝʙʨʠè
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ɿʘʧʨʦʧʦʥʦʚʘʥʽ ʽ ʜʦʩʣʽʜʞʝʥʽ ʘʣʛʦʨʠʪʤʠ ʧʦʩʪʢʚʘʥʪʦʚʦʾ 

ʢʨʠʧʪʦʛʨʘʬʽʾ ʚʽʜ ʙʘʛʘʪʴʦʭ ʟʤʽʥʥʠʭ ʣʽʥʽʡʥʦʛʦ ʩʪʫʧʝʥʶ ʪʘ 

ʧʦʣʽʥʦʤʽʘʣʴʥʦʾ ʛʫʩʪʠʥʠ ʜʣʷ ʟʘʭʠʩʪʫ ʽʥʬʦʨʤʘʮʽʾ

ʂʽʣʴʢʽʩʪʴ ʦʜʥʦʯʣʝʥʽʚ ʚʽʜʦʙʨʘʞʝʥʥʷ ʣʽʥʽʡʥʦʛʦ 

ʩʪʫʧʝʥʷ, ʽʥʜʫʢʦʚʘʥʠʭ ʛʨʘʬʦʤ (n=128)(ʛʨʘʬ 

D(n,k), K=B(32), , ), ʚʠʧʘʜʦʢ II

ʂʽʣʴʢʽʩʪʴ ʦʜʥʦʯʣʝʥʽʚ ʚʽʜʦʙʨʘʞʝʥʥʷ ʣʽʥʽʡʥʦʛʦ 

ʩʪʫʧʝʥʷ, ʽʥʜʫʢʦʚʘʥʠʭ ʛʨʘʬʦʤ (n=128)(ʛʨʘʬ 

D(n,k), K=B(32), , ), ʚʠʧʘʜʦʢ I
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ñʈʦʟʨʦʙʢʘ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʽʱʝʥʴʟʘʭʠʱʝʥʦʾ ʢʚʘʥʪʦʚʦʾ ʧʝʨʝʜʘʯʽ 

ʽʥʬʦʨʤʘʮʽʾò (2020-2022)

Å ʇʨʦʚʝʜʝʥʦʘʥʘʣʽʟʧʘʩʠʚʥʠʭʽʘʢʪʠʚʥʠʭʘʪʘʢʥʘ

ʢʚʘʥʪʦʚʽʩʠʩʪʝʤʠʧʝʨʝʜʘʯʽʽʥʬʦʨʤʘʮʽʾ,ʩʫʯʘʩʥʠʭ

ʤʝʪʦʜʽʚʪʘʧʨʦʪʦʢʦʣʽʚʢʚʘʥʪʦʚʦʾʢʨʠʧʪʦʛʨʘʬʽʾ,

ʚʠʟʥʘʯʝʥʦʾʭʧʝʨʝʚʘʛʠʽʥʝʜʦʣʽʢʠ,ʩʪʽʡʢʽʩʪʴʪʘ

ʫʨʘʟʣʠʚʽʩʪʴʜʦʨʽʟʥʦʛʦʨʦʜʫʢʽʙʝʨʘʪʘʢ(ʟʦʢʨʝʤʘ,ʜʦ

ʥʝʢʦʛʝʨʝʥʪʥʠʭʘʪʘʢ).

Å ʈʦʟʨʦʙʣʝʥʦʩʧʦʩʽʙʛʝʥʝʨʫʚʘʥʥʷʧʩʝʚʜʦʚʠʧʘʜʢʦʚʠʭ

ʧʦʩʣʽʜʦʚʥʦʩʪʝʡʟʚʠʢʦʨʠʩʪʘʥʥʷʤʤʝʪʦʜʽʚʢʚʘʥʪʦʚʦʾ

ʢʨʠʧʪʦʛʨʘʬʽʾʜʣʢ̫ʨʠʧʪʦʛʨʘʬʽʯʥʠʭʟʘʩʪʦʩʫʚʘʥʴʚ

ʩʫʯʘʩʥʠʭʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭʪʝʭʥʦʣʦʛʽʷʭ.

Å ɼʦʩʣʽʜʞʝʥʦʤʝʪʦʜʠʦʮʽʥʶʚʘʥʥʷʩʪʽʡʢʦʩʪʽʽ̫ ʢʦʩʪʽ

ʪʨʠʪʦʚʠʭʧʩʝʚʜʦʚʠʧʘʜʢʦʚʠʭʧʦʩʣʽʜʦʚʥʦʩʪʝʡ,

ʜʦʩʣʽʜʞʝʥʽʧʠʪʘʥʥʷʜʦʮʽʣʴʥʽʩʪʴʾʭʚʠʢʦʨʠʩʪʘʥʥʷʜʣʷ

ʢʨʠʧʪʦʛʨʘʬʽʯʥʠʭʟʘʩʪʦʩʫʚʘʥʴʚ ʩʫʯʘʩʥʠʭ

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭʪʝʭʥʦʣʦʛʽʷʭ.

Å ʇʦʙʫʜʦʚʘʥʦʽʤʽʪʘʮʽʡʥʫʤʦʜʝʣʴ,ʧʨʦʚʝʜʝʥʦʽʤʽʪʘʮʽʡʥʽ

ʝʢʩʧʝʨʠʤʝʥʪʠ,ʟʘʨʝʟʫʣʴʪʘʪʘʤʠʷʢʠʭʜʦʩʣʽʜʞʝʥʽ

ʤʝʪʦʜʠ̔ ʘʣʛʦʨʠʪʤʠʦʮʽʥʢʠʝʬʝʢʪʠʚʥʦʩʪʽ

ʚʠʢʦʨʠʩʪʘʥʥʷʧʨʦʪʦʢʦʣʽʚʢʚʘʥʪʦʚʦʾʢʨʠʧʪʦʛʨʘʬʽʾʽ

ʨʝʘʣʽʟʘʮʽʾʧʨʦʮʝʜʫʨʟʘʙʝʟʧʝʯʝʥʥʷʙʝʟʧʝʢʠʚ

ʢʚʘʥʪʦʚʠʭʩʠʩʪʝʤʘʭʧʝʨʝʜʘʯʽʽʥʬʦʨʤʘʮʽʾ.
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ɯʤʽʪʘʮʽʡʥʝ ʤʦʜʝʣʶʚʘʥʥʷ

ɹʝʟ ʢʦʨʠʛʫʚʘʥʥʷ

ʂʦʨʠʛʫʚʘʥʥʷ ʢʦʜʘʤʠ ʍʝʤʽʥʛʘ

ɸʜʘʧʪʠʚʥʝ ʢʦʨʠʛʫʚʘʥʥʷ



ñʈʦʟʨʦʙʢʘ ʟʘʩʦʙʽʚ ʟʘʭʠʱʝʥʦʛʦ ʟʚô̫ ʟʢʫ ʜʣʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ

ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʚʽʡʩʴʢʦʚʠʤʠ ʧʽʜʨʦʟʜʽʣʘʤʠ ʪʘʢʪʠʯʥʦʛʦ ʨʽʚʥʷò

(ʘʢʘʜ. ʅɸʅʋ ʉ.ʆ. ɼʦʚʛʠʡ, ʉ.ɺ. ɿʘʡʮʝʚ,ʆ.ɺ. ʂʦʧʽʡʢʘ)

(1)

(2)

(3)

ʇʦʙʫʜʦʚʘʥʘ ʤʘʪʝʤʘʪʠʯʥʘ 

ʤʦʜʝʣʴ ʦʮʽʥʢʠ ʜʠʩʧʝʨʩʽʾ 

ʟʘʚʘʜ ʜʣʷ ʩʠʩʪʝʤ 

ʤʦʙʽʣʴʥʦʛʦ ʟʚôʷʟʢʫ 5G, 

ʥʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʷʢʦʛʦ 

ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʦʮʽʥʢʘ 

ʜʠʩʧʝʨʩʽʾ ʟʘʚʘʜ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ 

ʘʥʘʣʽʟʫ ʨʝʟʫʣʴʪʘʪʽʚ 

ʨʦʟʨʘʭʫʥʢʫ ʘʧʨʽʦʨʥʠʭ ʪʘ 

ʘʧʦʩʪʝʨʽʦʨʥʠʭ 

ʣʦʛʘʨʠʬʤʽʯʥʠʭ 

ʚʽʜʥʦʰʝʥʴ ʬʫʥʢʮʽʡ 

ʧʨʘʚʜʦʧʦʜʽʙʥʦʩʪʽ ʧʨʠ 

ʜʝʢʦʜʫʚʘʥʥʽ 

ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʠʭ 

ʪʫʨʙʦ ʢʦʜʽʚ ʪʘ 

ʚʨʘʭʫʚʘʥʥʷ ʦʪʨʠʤʘʥʠʭ 

ʟʥʘʯʝʥʴ ʧʨʠ 

ʽʪʝʨʘʪʠʚʥʦʤʫ 

ʜʝʢʦʜʫʚʘʥʥʽ.
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ʈʦʟʨʦʙʣʝʥʽ ʧʦʪʦʢʦʚʽ ʛʨʘʬʠ ʚ GNU Radio 

Companionʤʦʜʫʣʷʪʦʨʽʚ OFDMʪʘ FHSS

(ʇʇʈʏ). ʉʪʚʦʨʝʥʦ ʙʽʙʣʽʦʪʝʢʠ ʤʦʜʫʣʝʡ 

ʩʠʤʝʪʨʠʯʥʦʛʦ ʙʣʦʯʥʦʛʦ ʰʠʬʨʫʚʘʥʥʷ AES 256 

ʙʽʪ ʥʘ ʉ++ ʚ ʩʝʨʝʜʦʚʠʱʽ ʨʦʟʨʦʙʢʠ Visual Studio

2019 ʜʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʤʦʜʝʣʶʚʘʥʥʷ ʪʨʘʢʪʽʚ 

ʧʨʠʡʦʤʫ/ʧʝʨʝʜʘʯʽ ʨʘʜʽʦʩʠʩʪʝʤ ʟ 

ʧʩʝʚʜʦʚʠʧʘʜʢʦʚʦʶ ʧʝʨʝʙʫʜʦʚʦʶ ʨʦʙʦʯʦʾ 

ʯʘʩʪʦʪʠ (ʇʇʈʏ) ʪʘ ʟ ʦʨʪʦʛʦʥʘʣʴʥʦ-ʯʘʩʪʦʪʥʠʤ 

ʤʫʣʴʪʠʧʣʝ-ʢʩʫʚʘʥʥʷʤ (OFDM) ʫ ʚʠʛʣʷʜʽ ʧʦʪʦʢʦ-

ʚʦʛʦ ʛʨʘʬʫ ʥʘ Python.

ʈʦʟʨʦʙʣʝʥʦ ʤʦʜʝʣʽ ʚʝʢʪʦʨʥʦʛʦ ʜʠʩʢʨʝʪʥʦ-

ʥʝʧʝʨʝʨʚʥʦʛʦ ʢʘʥʘʣʫ ʟ ʩʠʛʥʘʣʘʤʠ OFDM ʪʘ 

ʥʘʚʤʠʩʥʠʤʠ ʟʘʚʘʜʘʤʠ ʚ ʯʘʩʪʠʥʽ ʩʤʫʛʠ ʪʠʧʫ 

ʛʘʫʩʽʚʩʴʢʠʡ ʰʫʤ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʮʽʣʴʦʚʦʾ 

ʬʫʥʢʮʽʾ ʚ ʩʠʩʪʝʤʽ ʟ ʪʫʨʙʦ ʢʦʜʘʤʠ ʪʘ 

ʥʝʡʨʦʥʥʠʤʠ ʤʝʨʝʞʘʤʠ.

ʈʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜ ʘʜʘʧʪʘʮʽʾ ʢʦʜʦʚʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ ʪʫʨʙʦ ʢʦʜʽʚ ʥʘ ʦʩʥʦʚʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ 

ʜʝʢʦʜʫʚʘʥʥʷ.

ñʈʦʟʨʦʙʢʘ ʟʘʩʦʙʽʚ ʟʘʭʠʱʝʥʦʛʦ ʟʚô̫ ʟʢʫ ʜʣʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ

ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʚʽʡʩʴʢʦʚʠʤʠ ʧʽʜʨʦʟʜʽʣʘʤʠ ʪʘʢʪʠʯʥʦʛʦ ʨʽʚʥʷò

(ʘʢʘʜ. ʅɸʅʋ ʉ.ʆ. ɼʦʚʛʠʡ, ʉ.ɺ. ɿʘʡʮʝʚ,ʆ.ɺ. ʂʦʧʽʡʢʘ)
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ʈʦʟʨʦʙʣʝʥʦʥʘʫʢʦʚʦ-ʦʩʚʽʪʥʽʡʧʦʨʪʘʣçɻ.

ʉʢʦʚʦʨʦʜʘèʟʚʠʢʦʨʠʩʪʘʥʥʷʤʦʥʪʦʣʦʛʽʯʥʦʾ

ɯʊ-ʧʣʘʪʬʦʨʤʠ ʪʨʘʥʩʜʠʩʮʠʧʣ̔ʥʘʨʥʦʾ

ʢʦʥʩʦʣ̔ʜʘʮ̔ʾ 3D-ʧʘʥʦʨʘʤʟ ʤʝʨʝʞʝʚʠʤʠ

ʥ̔ʬʦʨʤʘʮ̔ʡʥʠʤʠʨʝʩʫʨʩʘʤʠʟʤʽʩʪʦʚʥʦʛʦ

ʚʽʜʦʙʨʘʞʝʥʥʷʽʩʪʦʨʠʢʦ-ʢʫʣɹʪʫʨʥʦʾ ʩʧʘʜʱʠʥʠ

ʜʣ ʧ̫ʽʜʪʨʠʤʢʠʚʟʘ̒ʤʦʜ̔ʾ ʢʦʨʠʩʪʫʚʘʯʽʚʚ

ʧʨʦʮʝʩʽʜʦʩʣʽʜʞʝʥʥʷʽʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʠʭ

ʧʦʜ̔ʡ, ʬʘʢʪʽʚʪʘ̫ ʚʠ ʫɦʬʦʨʤʘʪʽʻʜʠʥʦʛʦ

ʥʘʫʢʦʚʦ-ʦʩʚʽʪʥʴʦʛʦʩʝʨʝʜʦʚʠʱʘ.

çʄʝʪʦʜʦʣʦʛʽʯʥʽ ʧʨʠʥʮʠʧʠ ʩʪʚʦʨʝʥʥʷ 

ʝʣʝʢʪʨʦʥʥʠʭ ʨʝʩʫʨʩʽʚ ʚʠʜʘʪʥʠʭ ʜʽʷʯʽʚ 

ʫʢʨʘʾʥʩʴʢʦʾ ʢʫʣʴʪʫʨʠ ʪʘ ʥʘʫʢʠè
(ʘʢʘʜ. ʅɸʅʋ ʉ.ʆ. ɼʦʚʛʠʡ, ʆ.ɺ. ʂʦʧʽʡʢʘ)
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çʈʦʟʨʦʙʢʘ ʝʣʝʤʝʥʪʽʚ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʚ ʟʘʜʘʯʘʭ ʤʘʪʝʤʘʪʠʯʥʦʛʦ

ʧʨʦʛʥʦʟʫʚʘʥʥʷ, ʨʦʙʦʪʦʪʝʭʥʽʢʠ ʪʘ ʘʜʠʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡè

(ʘʢʘʜ. ʅɸʅʋ ʉ.ʆ. ɼʦʚʛʠʡ, ɺ.ɹ. ɭʛʦʨʦʚ, ʆ.ɺ. ʂʦʧʽʡʢʘ)

ʇʨʠʟʥʘʯʝʥʥʷ: ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʜʣʷ 

ʧʦʣʽʧʰʝʥʥʷ ʪʘʢʪʠʢʦ-ʪʝʭʥʽʯʥʠʭ ʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʨʦʙʦʪʽʚ ʽ ʨʦʙʦʪʠʟʦʚʘʥʠʭ ʚʠʨʦʙʽʚ.

ɿʤʽʩʪ: ʈʦʟʨʦʙʣʝʥʦʘʣʛʦʨʠʪʤʠʫʧʨʘʚʣʽʥʥʷʤʦʙʽʣʴʥʠʤʨʦʙʦʪʦʤʜʣʷ

ʘʚʪʦʥʦʤʥʦʛʦʧʝʨʝʩʫʚʘʥʥʷʧʦʤʽʩʮʝʚʦʩʪʽʟʧʝʨʝʰʢʦʜʘʤʠʜʣʷ

ʧʨʦʚʝʜʝʥʥʷʝʬʝʢʪʠʚʥʦʛʦʨʦʟʤʽʥʫʚʘʥʥʷ,ʧʨʦʚʝʜʝʥʦʧʦʧʝʨʝʜʥʽ

ʪʝʩʪʠʱʦʜʦʧʝʨʝʤʽʱʝʥʥʷʪʘʜʝʪʝʢʮʽʾʤʝʪʘʣʝʚʠʭʚʠʨʦʙʽʚʥʘ

ʚʽʜʩʪʘʥʽ,ʧʨʦʚʝʜʝʥʽʥʝʦʙʭʽʜʥʽʤʘʪʝʤʘʪʠʯʥʝʤʦʜʝʣʶʚʘʥʥʷʪʘ

ʽʤʽʪʘʮʽʡʥʽʜʦʩʣʽʜʞʝʥʥʷ.

ʈʦʟʨʦʙʣʝʥʦʘʣʛʦʨʠʪʤʠʫʧʨʘʚʣʽʥʥʷ

ʙʝʟʧʽʣʦʪʥʠʤʣʽʪʘʣʴʥʠʤʘʧʘʨʘʪʦʤ,

ʧʨʦʚʝʜʝʥʦʧʦʧʝʨʝʜʥʽʪʝʩʪʠʱʦʜʦ

ʧʦʣʴʦʪʽʚʧʦʟʘʚʜʘʥʥʶ,ʧʨʦʚʝʜʝʥʽ

ʥʝʦʙʭʽʜʥʽʤʘʪʝʤʘʪʠʯʥʝ

ʤʦʜʝʣʶʚʘʥʥʷʪʘ ʽʤʽʪʘʮʽʡʥʽ

ʜʦʩʣʽʜʞʝʥʥʷ,ʧʨʦʚʦʜʠʣʠʩʴʪʝʩʪʠ

ʱʦʜʦʘʝʨʦʜʠʥʘʤʽʢʠ

ʥʘ ʜʦʟʚʫʢʦʚʽʡʘʝʨʦʜʠʥʘʤʽʯʥʽʡ

ʪʨʫʙʽ.
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ɯʥʥʦʚʘʮʽʾ: ʘʣʛʦʨʠʪʤʠ

ʫʧʨʘʚʣʽʥʥʷʟʘʩʦʙʘʤʠ,

ʧʝʨʝʩʫʚʘʥʥʷʪʘʜʝʪʝʢʮʽʾ.
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˿ͭ͊ͭͭ͜ ͯ ͍ͭ͜;͙ͤ͘Ύ͙ͤͻ ͍͙͒͊ͤͤΎͻ

2

˿ͭ͊ͭͭ͜ ͯ ͙͊ͦͪ͒ͦͤͤ͘͟ͻ ͍͙͒͊ͤͤΎͻ

14

͔͙͍͔͚́͒ͦͨͦ͒ͯ͘͜ ͍͜ ͭ;͙ͤ͘Ύ͙ͤͻ

͍͙͒͊ͤͤΎͻ. 9

͔͙́͘ ͍͔͚͒ͦͨͦ͒͜ ͯ ͙͊ͦͪ͒ͦͤͤ͘͟ͻ 

͍͙͒͊ͤͤΎͻΦ 26
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çʈʝʛʽʦʥʘʣʴʥʘ ʦʮʽʥʢʘ ʽ ʧʨʦʛʥʦʟ ʟʤʽʥ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʛʝʦʣʦʛʽʯʥʦʛʦ

ʩʝʨʝʜʦʚʠʱʘ, ʧʨʠʢʦʨʜʦʥʥʠʭ ʨʽʯʢʦʚʠʭ ʙʘʩʝʡʥʽʚ ʪʘ ʘʢʪʠʚʽʟʘʮʽʾ

ʟʩʫʚʥʠʭ ʧʨʦʮʝʩʽʚ ʽ ʧʽʜʪʦʧʣʝʥʥʷè

(2020-2022 ʨʨ.)
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ɯʥʞʝʥʝʨʥʦ-ʛʝʦʪʝʭʥʽʯʥʽ ʫʤʦʚʠ ʧʦ ʩʪʚʦʨʫ ʙʣʦʢʽʚ ɿʘʧʦʨʽʟʴʢʦʾ ɸɽʉ

ˉ

1

ˉ

2

ˉ

3

ˉ

4
ˉ

5
ˉ

6

ˤ͙ͦ͒ͦͤ͊ͫ;͔ͤ͜
͔ͤͯ΅͜͡Έ͔ͤͤ͜ ͙ͨͫ͜͟
͙͍ͨͯͤͦ͡-͒͊ͭͤ͘͜ ͙ͨͪ 
͍͙͋ͯͻ͊ͻΣ ͫͭͪͯ΄͍ͯ͊ͤͤΎͻ 

˾ͦͪ͊͘ͻ͍͙͚ͯͤͦ͟  ͪ͊͒ͯͫ͜ R
͍͍͔ͨ͊ͯͤͦͯͭͦͪͤͤ͡Ύ
͙ͨͪ ͍͙͋ͯͻͯ ͊ͪ͘Ύ͒ͯ 
͙ͪ͊ͭͦ͟͡͝ ͔͙ͪ͊ͭ͟ 
ά˴ ͙ͤ͗͊͡έ  (QҒ950͟ ͎ύ 
͍͒ͦͪͤ͜ΌΊ
ͦͪ͜Ί͍ͤͭͦͤͦ 150ҏ200ͣ Σ
ͭͦ͋ͭͦ ͍͒ͫͭ͊ͤ͜͜ ͣ͗͜ 
ˣ͙ͦ͊ͣ͟͡ ˢ˩˿

˭͊͟͡Ό;ͤ͊ ͺ͊͊͘ ͍͙͋ͯͻ͍͎ͦͦͦ ͙͍͍͔ͨͯͤͦͯͭͦͪͤͤ͡Ύ ͯ ͎ͨ͒ͪͯͤͭ͜͜ ͔ͪ͊ͭͦͪ͊͟  
͚͍ͪͯͤͯ͊ͤͤΎ ͙͔͙ͫͫͭͣ ͚͎ͦͦ ͦͻ͔ͦͦ͒͗ͤͤ͡ΎΣ ͊ ͒͊͜͡ ͫͼ͔͚ͤ͊ͪ͜ ̅̂˴̂˿ˮ˸ˮ ͘ 
͍ͪͦͨ͊ͦͣ͘͡  ͙͍ͨ͊͊͡  ͭ͊ ͍͙͙͒ͦͣ͟ ͍ͪ͊͒ͦͤͯ͒͜͟͜͜͡ ͯ ͍͒ͦ͟͜͡͡Ύ19
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ʂʨʽʤʪʦʛʦ,ʚʠʢʦʥʘʥʽʚɯʊɻɯʇʜʦʩʣʽʜʞʝʥʥʷʟʘʩʚʽʜʯʠʣʠʤʦʞʣʠʚʽʩʪʴʚʠʢʦʨʠʩʪʘʥʥʷʪʝʭʥʦʣʦʛʽʾʦʮʽʥʢʠʟʤʽʥʠʤʘʩʦʢ

ʚʦʜʥʦʾʧʦʚʝʨʭʥʽʜʣʪ̫ʝʨʠʪʦʨʽʡʨʦʟʚʠʪʢʫʧʨʦʮʝʩʽʚʧʽʜʪʦʧʣʝʥʥʷʟ̔ʘʪʦʧʣʝʥʥʷʣʝʩʦʚʠʭʣ̔ʝʩʦʚʦ-ʩʫʛʣʠʥʠʩʪʠʭʧʦʨʽʜ(ʜʦ65%

ʪʝʨʠʪʦʨʽʾʋʢʨʘʾʥʠ)ʟʤʝʪʦʚʁʠʜʽʣʝʥʥʷʟʦʥʘʢʪʠʚʽʟʘʮʽʾʟʩʫʚʥʠʭʧ̔ʨʦʩʘʜʢʦʚʠʭʧʨʦʮʝʩʽʚ,ʜʽʣʷʥʦʢʟʤʝʥʰʝʥʥʷʩʝʡʩʤʦ-

ʽʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʽʯʥʦʾʩʪʽʡʢʦʩʪʽʧʽʜˇʨʫʥʪʷʚʽʜʧʦʚʽʜʘʣʴʥʠʭʩʧʦʨʫʜʪʘʦʙô̒ ʢʪʽʚʢʨʠʪʠʯʥʦʾʽʥʬʨʘʩʪʨʫʢʪʫʨʠ,ʚʪ.ʯ. ʧʨʠ

ʟʙʨʦʡʥʠʭʚʧʣʠʚʘʭʚʥʘʩʣʽʜʦʢʟʘʛʨʦʟʠʧʣʠʚʫʥʦʫʪʚʦʨʝʥʥʷʪʘʨʫʡʥʽʚʥʠʭʜʝʬʦʨʤʘʮʽʡʧʦʨʦʜʥʦʛʦʤʘʩʠʚʫ.

ʈʦʟʚʠʪʦʢʧʽʜʪʦʧʣʝʥʥʷʟʘʙʫʜʦʚʘʥʠʭʪʝʨʠʪʦʨʽʡʚʤʝʞʘʭʉʦʣʦʪʚʠʥʩʴʢʦʾʘʛʣʦʤʝʨʘʮʽʾ,ʦʮʽʥʝʥʽʟʘʜʦʧʦʤʦʛʦʶ

ʪʝʭʥʦʣʦʛʽʡGoogleEarthEngine(GEE)ʪʘʩʪʚʦʨʝʥʥʽʤʘʩʦʢʜʣʘ̫ʥʘʣʽʟʫʪʝʨʠʪʦʨʽʾʩ. ʉʦʣʦʪʚʠʥʦʚʋʢʨʘʾʥʽ,ʜʝʚʽʜʙʫʚʘʶʪʴʩʷ

ʚʝʨʪʠʢʘʣʴʥʽʟʤʽʥʠʨʝʣʴʻʬʫ. ʅʘʨʠʩʫʥʢʫʧʦʢʘʟʘʥʽʯʝʨʚʦʥʽʪʘʞʦʚʪʽʪʦʯʢʠ,ʷʢʚ̔ʢʘʟʫʶʪʴʥʘʟʤʽʥʠʚʦʜʥʦʾʧʦʚʝʨʭʥʽʪʘʤ,ʜʝ

ʚʽʜʙʫʚʘʶʪʴʩʷʟʤʽʥʠʨʝʣʴʻʬʫ. ɾʦʚʪʽʪʦʯʢʠʚʽʜʧʦʚʽʜʘʶʪʴʜʘʥʠʤʟʘ2015 ʨʽʢ,ʘʯʝʨʚʦʥʽ- ʟʘ2022 ʨʽʢ. ʋ 2022 ʨʦʮʽ

ʟʘʬʽʢʩʦʚʘʥʦʙʽʣʴʰʝʟʤʽʥ. ʊʘʢʦʞʚʽʜʦʤʦ,ʱʦʢʽʣʴʢʽʩʪʴʧʽʢʩʝʣʽʚʜʣʞ̫ʦʚʪʠʭʪʦʯʦʢʩʪʘʥʦʚʠʪʴ410, ʘʜʣʯ̫ʝʨʚʦʥʠʭ- 910.

ʈʦʟʤʽʨʧʽʢʩʝʣʷ- 10ʤʝʪʨʽʚ. ʇʣʦʱʘʜʣ2̫015ʨʦʢʫʩʪʘʥʦʚʠʪʴʧʨʠʙʣʠʟʥʦ41 000ʤ2. ʇʣʦʱʘʥʘ2022ʨʽʢ- ʧʨʠʙʣʠʟʥʦ91 000

ʤ2. ʊʘʢʠʤʯʠʥʦʤ,ʟʛʽʜʥʦʟʜʘʥʠʤʠ,ʫʨʝʣʴʻʬʽʉʦʣʦʪʚʠʥʘʫ2022ʨʦʮʚ̔ʽʜʙʫʣʦʩʷʙʽʣʴʰʝʟʤʽʥʧʦʨʽʚʥʷʥʦʟ2015ʨʦʢʦʤ,ʘ

ʨʽʟʥʠʮʷʚʧʣʦʱʽ,ʥʘ̫ʢʽʡʮʟ̔ʤʽʥʠʚʽʜʙʫʣʠʩʷ,ʩʪʘʥʦʚʠʪʴ50000ʤ2.

ʈʦʟʨʦʙʣʝʥʘ ʤʝʪʦʜʠʢʘ ʦʮʽʥʢʠ ʟʤʽʥ ʚʦʜʥʦʾ ʧʦʚʝʨʭʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʭʤʘʨʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ  Google Earth Engine ʜʣʷ ʥʝʩʪʘʮʽʦʥʘʨʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʚʝʨʪʠʢʘʣʴʥʠʭ ʟʩʫʚʽʚ 

ʉʦʣʦʪʚʠʥʩʴʢʦʾ ʘʛʣʦʤʝʨʘʮʽʾ, ʜʦʟʚʦʣʠʣʘ  ʫʪʦʯʥʠʪʠ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʽ ʧʘʨʘʤʝʪʨʠ 

ʥʝʙʝʟʧʝʯʥʠʭ ʜʝʬʦʨʤʘʮʽʡ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ ʟʘ ʤʝʞʘʤʠ ʰʘʭʪʥʠʭ ʧʦʣʽʚ ʪʘ ʨʽʚʝʥʴ ʟʘʛʨʦʟ 

ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ ʛʝʦʜʠʥʘʤʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ.
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ʅɼʈ ñʂʦʤʧʣʝʢʩʥʘ ʦʮʽʥʢʘ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʩʪʘʥʫ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʠʭ ʪʝʨʠʪʦʨʽʡò 2021-2023 ʨʨ.
ɯʥʩʪʠʪʫʪ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ ʽ ʛʣʦʙʘʣʴʥʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʨʦʩʪʦʨʫ ʅɸʅ ʋʢʨʘʾʥʠ

(ɺʽʜʜʽʣ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ  ʜ.ʪ.ʥ. ʊʨʠʩʥʶʢ ɺ.ʄ.)

ʅʘʦʩʥʦʚʽʧʨʦʚʝʜʝʥʠʭʝʢʩʧʝʜʠʮʽʡʥʠʭʜʦʩʣʽʜʞʝʥʴʛʨʫʧʠʐʘʮʴʢʠʭʦʟʝʨʥʘ

ʪʝʨʠʪʦʨʽʾʅʇʇçʐʘʮʴʢʠʡèʚʽʜʧʨʘʮʴʦʚʘʥʦʤʝʪʦʜʠʢʫʛʽʜʨʦʘʢʫʩʪʠʯʥʦʛʦʚʠʚʯʝʥʥʷ

ʜʦʥʥʦʛʦʨʝʣʴʻʬʫ,ʧʦʙʫʜʦʚʘʥʦʢʘʨʪʫ̔ʟʦʙʘʪʜʥʘʦʢʨʝʤʠʭʯʘʩʪʠʥʦʟ. ʉʚʽʪʷʟʴ,

ʩʪʚʦʨʝʥʦʢʘʨʪʦʛʨʘʬʽʯʥʽʤʦʜʝʣʽʪʝʭʥʦʛʝʥʥʦʛʦʪʘʘʥʪʨʦʧʦʛʝʥʥʦʛʦʥʘʚʘʥʪʘʞʝʥʥʷ

ʥʘʣʦʢʘʣʴʥʫʣʽʤʥʦʣʦʛʽʯʥʫʩʠʩʪʝʤʫʟʦʜʥʦʯʘʩʥʠʤʧʦʻʜʥʘʥʥʷʤʢʦʥʪʘʢʪʥʠʭʽ

ʜʠʩʪʘʥʮʽʡʥʠʭʤʝʪʦʜʽʚ.

ɻʽʜʨʦʘʢʫʩʪʠʯʥʝ  ʚʠʚʯʝʥʥʷ ʜʦʥʥʦʛʦ 

ʨʝʣʴʻʬʫ ʪʘ  ʙʘʪʠʤʝʪʨʠʯʥʘ ʟʡʦʤʢʘ 

ʐʘʮʴʢʠʭ  ʦʟʝʨ 2022 ʨ.

ʂʦʤʧʣʝʢʩʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʛʨʫʧʠ 

ʐʘʮʴʢʠʭ ʦʟʝʨ ʥʘ ʪʝʨʠʪʦʨʽʾ  ʅʇʇ 

çʐʘʮʴʢʠʡè ʙʝʟʧʽʣʦʪʥʠʤ ʣʽʪʘʣʴʥʠʤ 

ʘʧʘʨʘʪʦʤ 2022ʨ.
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ɽʢʩʧʝʜʠʮʽʡʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ɹʇʃɸ
ɯʥʩʪʠʪʫʪ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ ʽ ʛʣʦʙʘʣʴʥʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʨʦʩʪʦʨʫ ʅɸʅ ʋʢʨʘʾʥʠ

(ʊʨʠʩʥʶʢ ɺ.ʄ.,ʐʫʤʝʡʢʦ ɺ.ʆ.,ʊʨʠʩʥʶʢ ʊ.ɺ.,ʆʭʘʨʻʚ ɺ.ʆ.,ʘʩʧʽʨʘʥʪʠ ʂʫʨʠʣʦ ɸ.ɺ.,ɻʦʣʦʚʘʥ ʖ.ʄ.)

ʇʨʦʪʷʛʦʤ 2022 ʨ. ʧʨʦʚʦʜʠʣʠʩʴ ʝʢʩʧʝʜʠʮʽʡʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʊʝʨʥʦʧʽʣʴʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʜʝ 

ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʜʝʤʦʥʩʪʨʘʮʽʡʥʘ ɼɿɿ/ɻɯʉ - ʤʦʜʝʣʴ ʘʨʝʘʣʽʚ ʟʘʙʨʫʜʥʝʥʥʷ ˇʨʫʥʪʦʚʦʛʦ 

ʧʦʢʨʠʚʫ ʪʘ  ʩʤʽʪʪʻʟʚʘʣʠʱ, ʧʨʦʛʥʦʟ ʥʘʧʨʷʤʽʚ ʤʽʛʨʘʮʽʾ ʾʭ ʟʘʙʨʫʜʥʝʥʥʷ ʧʽʜ ʚʧʣʠʚʦʤ ʚʽʪʨʽʚ.

ʈʦʟʨʦʙʣʝʥʦʢʦʤʧʣʝʢʩʧʨʦʛʨʘʤʥʠʭʪ̔ʝʭʥʽʯʥʠʭʟʘʩʦʙʽʚʪʘʦʪʨʠʤʘʥʦʨʝʟʫʣʴʪʘʪʠ

ʧʨʦʛʥʦʟʫʚʘʥʥʷʜʦʚʛʦʩʪʨʦʢʦʚʠʭʨʠʟʠʢʽʚʥʘʜʟʚʠʯʘʡʥʠʭʩʠʪʫʘʮʽʡʛʽʜʨʦʣʦʛʽʯʥʦʛʦ

ʪʘʛʽʜʨʦʤʝʪʝʦʨʦʣʦʛʽʯʥʦʛʦʭʘʨʘʢʪʝʨʫʥʘʦʩʥʦʚʽʜʘʥʠʭʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʦʛʦ

ʤʦʜʝʣʶʚʘʥʥʷ,ʚʠʢʦʨʠʩʪʘʥʥʷʩʫʧʫʪʥʠʢʦʚʠʭʩʧʦʩʪʝʨʝʞʝʥʴʪʘʟʘʩʪʦʩʫʚʘʥʥʷ

ʙʝʟʧʽʣʦʪʥʠʭʣʽʪʘʣʴʥʠʭʘʧʘʨʘʪʽʚ,ʧʦʙʫʜʦʚʘʥʦʧʨʦʛʥʦʟʥʽʢʘʨʪʠʨʦʟʧʦʜʽʣʫʨʠʟʠʢʽʚ

ʧʦʚʝʥʝʡ,ʧʽʜʪʦʧʣʝʥʴ,ʜʝʛʨʘʜʘʮʽʾˇʨʫʥʪʽʚ,ʦʮʽʥʝʥʦʨʠʟʠʢʠʟʘʙʨʫʜʥʝʥʴʧʦʚʽʪʨʷʽ

ʧʦʚʝʨʭʥʝʚʠʭʚʦʜ.

ʆʨʪʦʬʦʪʦʧʣʘʥ ʄʘʣʘʰʽʚʩʴʢʦʛʦ ʩʤʽʪʪʻʟʚʘʣʠʱʘ 

ʊʝʨʥʦʧʽʣʴʩʴʢʦʾ ʦʙʣʘʩʪʽ -10ʩʤ ʥʘ ʧʽʢʩʝʣʴ.

ʎʠʬʨʦʚʘ ʤʦʜʝʣʴ ʄʘʣʘʰʽʚʩʴʢʦʛʦ ʩʤʽʪʪʻʟʚʘʣʠʱʘ 

ʊʝʨʥʦʧʽʣʴʩʴʢʦʾ ʦʙʣʘʩʪʽ). ʂʦʦʨʜʠʥʘʪʠ: 49,672781, 

25,250718. ɼʘʥʝ ʩʤʽʪʪʻʟʚʘʣʠʱʝ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʝ, 

ʥʝʧʘʩʧʦʨʪʠʟʦʚʘʥʝ.
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çɸʧʘʨʘʪʫʨʥʦ-ʤʝʪʦʜʠʯʥʠʡ ʢʦʤʧʣʝʢʩ ʧʦʰʫʢʫ, ʨʦʟʚʽʜʢʠ, ʛʝʦʬʽʟʠʯʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥ

ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʚʠʜʦʙʫʪʢʫ ʚʫʛʣʝʚʦʜʥʽʚè

ɺ ʨʝʟʫʣʴʪʘʪʽ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ ʦʪʨʠʤʘʥʦ 5 ʘʚʪʦʨʩʴʢʠʭ ʩʚʽʜʦʮʪʚ ʪʘ 17 ʧʘʪʝʥʪʽʚ ʋʢʨʘʾʥʠ;

ɹʫʣʦ ʫʢʣʘʜʝʥʦ 9 ʣʽʮʝʥʟʽʡʥʠʭ ʫʛʦʜ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʙô̒ʢʪʽʚ ʧʨʘʚʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʚʣʘʩʥʦʩʪʽ ʪʘ ʥʦʫ-ʭʘʫ.

ʆʪʨʠʤʘʥʦ ʘʢʪʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʽʜ ɹʨʠʪʘʥʩʴʢʦ-ʫʢʨʘʾʥʩʴʢʘ ʢʦʤʧʘʥʽʷ ñMoushel-IREò, ɼʝʨʞʘʚʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ ñʋʢʨʛʝʦʬʽʟʠʢʘò, 
ʊʆɺ ñʇʨʠʜʥʽʧʨʦʚʩʴʢʘ ʛʽʨʥʠʯʦ-ʭʽʤʽʯʥʘ-ʢʦʨʧʦʨʘʮʽʷ,ò ʊʆɺ ñʋʢʨʩʧʝʮʛʝʦʣʦʛʽʷò, ʊʆɺ ñʂʠʾʚʩʴʢʠʡ ʟʘʚʦʜ ñɻʝʦʬʽʟʧʨʠʣʘʜò, 
ʊʆɺ ñʋʢʨʩʧʝʮʨʠʣʘʜò, ʇʈɸʊ ñʂʘʨʧʘʪʩʴʢʝ ʋɻʈò, ɯʥʩʪʠʪʫʪʫ ʛʝʦʣʦʛʽʾ ʂʠʾʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤ. 
ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ, ɼʂ ʉʪʨʠʡʩʴʢʝ ʚʽʜʜʽʣʝʥʥʷ ʛʝʦʣʦʛʽʯʥʠʭ ʨʦʙʽʪ.

ʆʩʥʦʚʥʽ ʧʫʙʣʽʢʘʮʽʾScopus ʟʘ2022 ʨʽʢ:

1.Myrontsov, M.L., Dovgyi, S.O., Trofymchuk, O.M., Lebid, O.G., Okhariev, V.O. [2022]. Development and testing of tools for 
modeling r&d works in geophysical instrument-making for oil and gas well electrometry / Science and Innovations, 
18(3), pp. 28ï36

2. Myrontsov, M., Karpenko, O., Trofymchuk, O., Dovgyi, S., Anpilova, Y. [2022] Iterative solution of the inverse problem of 
resistivity logging of oil and gas wells: testing and examples. Systems, decision and control in energy III. Studies in 
systems. Decision and Control. Springer, Cham.  pp. 187-201

3. Karpenko, O., Myrontsov, M., Anpilova, Y. [2022] Application of discriminant analysis in the interpretation of well-logging data. 
Systems, decision and control in energy III. Studies in systems. Decision and Control. Springer, Cham. pp 267-275.

1. ɹʫʚʨʦʟʨʦʙʣʝʥʠʡʪʘʚʧʨʦʚʘʜʞʝʥʠʡʥʦʚʠʡʝʬʝʢʪʠʚʥʠʡʤʝʪʦʜʬʦʨʤʫʚʘʥʥʷʧʨʦʛʥʦʟʥʠʭʦʮʽʥʦʢ
ʥʘʬʪʦʛʘʟʦʥʦʩʥʦʩʪʽʜʽʣʷʥʦʢʥʘʜʨhʣʷʭʦʤʢʦʤʙʽʥʫʚʘʥʥʷʛʝʦʣʦʛʽʯʥʦʾ,ʥʘʟʝʤʥʦʾʧʘʨʘʤʝʪʨʠʯʥʦʾʪʘ
ʩʫʧʫʪʥʠʢʦʚʦʾʽʥʬʦʨʤʘʮʽʾ.

2. ʉʪʚʦʨʝʥʦʚʠʩʦʢʦʝʬʝʢʪʠʚʥʝʧʨʦʛʨʘʤʥʝʟʘʙʝʟʧʝʯʝʥʥʷ,ʷʢʝʜʦʟʚʦʣʷʻʧʨʠʩʢʦʨʠʪʠʪʘʟʥʘʯʥʦ
ʟʜʝʰʝʚʠʪʠʚʠʢʦʥʘʥʥʷʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭʪʘʜʦʩʣʽʜʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʠʭʨʦʙʽʪʧʦʨʦʟʨʦʙʮʽʘʧʘʨʘʪʫʨʠ
ʛʝʦʬʽʟʠʯʥʦʛʦʜʦʩʣʽʜʞʝʥʥʷʩʚʝʨʜʣʦʚʠʥ; ʟʘʡʦʛʦʜʦʧʦʤʦʛʦʶʨʦʟʨʦʙʣʝʥʦʩʽʤʨʽʟʥʠʭʚʠʜʽʚʘʧʘʨʘʪʫʨʠ
ʛʝʦʬʽʟʠʯʥʦʛʦʜʦʩʣʽʜʞʝʥʥʷʩʚʝʨʜʣʦʚʠʥ(ʝʣʝʢʪʨʠʯʥʦʛʦ,ʽʥʜʫʢʮʽʡʥʦʛʦ,ʛʘʤʤʘ-ʛʘʤʤʘʤʝʪʦʜʽʚ
ʜʦʩʣʽʜʞʝʥʥʷʪʦʱʦ),ʧôʷʪʴʟ̫ ʢʠʭʚʠʛʦʪʦʚʣʷʶʪʴʩʷʩʝʨʽʡʥʦʫ̔ʩʧʽʰʥʦʧʨʦʜʘʶʪʴʩʷʷʢʚʋʢʨʘʾʥʽ,ʪʘʢ̔ʟʘʾ ʾ
ʤʝʞʘʤʠ; ʥʘʦʩʥʦʚʽʩʪʚʦʨʝʥʦʛʦʩʪʽʡʢʦʛʦʘʣʛʦʨʠʪʤʫʨʦʟʚôʷʟʘʥʥʷʦʙʝʨʥʝʥʦʾʟʘʜʘʯʽʩʪʚʦʨʝʥʦʧʨʦʛʨʘʤʥʝ
ʟʘʙʝʟʧʝʯʝʥʥʷʜʣʢ̫ʽʣʴʢʽʩʥʦʾʽʥʪʝʨʧʨʝʪʘʮʽʾʜʘʥʠʭʚʢʘʟʘʥʦʾʘʧʘʨʘʪʫʨʠ.

3. ɺʩʪʘʥʦʚʣʝʥʦʬʘʢʪʟʙʽʣʴʰʝʥʥʷʢʦʝʬʽʮʽʻʥʪʘʥʘʬʪʦʚʽʜʜʘʯʽʚʥʘʩʣʽʜʦʢʰʪʫʯʥʦʛʦʥʠʟʴʢʦʯʘʩʪʦʪʥʦʛʦ
ʚʽʙʨʘʮʽʡʥʦʛʦʚʧʣʠʚʫʥʘʥʘʬʪʦʚʠʡʧʣʘʩʪ(ʜʣʥ̫ʘʬʪʦʚʠʭʦʙʚʦʜʥʝʥʠʭʧʣʘʩʪʽʚʬʽʢʩʫʚʘʣʠʩʴʟʥʘʯʝʥʥʷ6,
8, 12 ɻʮ, ʜʣʤ̫ʦʨʩʴʢʠʭʧʽʩʢʽʚʜʦʤʽʥʘʥʪʥʘʯʘʩʪʦʪʘʜʦʨʽʚʥʶʻ25 ɻʮ, ); ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʚʠʷʚʣʝʥʦ
ʧʽʜʚʠʱʝʥʥʷʚʤʽʩʪʫʥʘʬʪʠʚʧʨʦʜʫʢʮʽʾʩʚʝʨʜʣʦʚʠʥʠʧʨʠʚʧʣʠʚʽʥʘʧʣʘʩʪʜʦʤʽʥʘʥʪʥʦʶʯʘʩʪʦʪʦʶ;
ʜʦʚʝʜʝʥʦʤʦʞʣʠʚʽʩʪʴʨʦʟʨʦʙʢʠʜʣ ʢ̫ʦʞʥʦʛʦʥʘʬʪʦʚʦʛʦʧʦʢʣʘʜʫʢʨʠʪʝʨʽʾʚʦʮʽʥʢʠʝʬʝʢʪʠʚʥʦʩʪʽ
ʚʽʙʨʘʮʽʡʥʦʛʦʚʧʣʠʚʫʚʟʘʣʝʞʥʦʩʪʽʚʽʜʦʙʚʦʜʥʝʥʦʩʪʽʧʦʢʣʘʜʫ,ʚôʷʟʢʦʩʪʽʥʘʬʪʠ,ʛʣʠʙʠʥʠʟʘʣʷʛʘʥʥʷ
ʢʦʣʝʢʪʦʨʽʚʪʘ̔ ʥ.; ʦʪʨʠʤʘʥʦʟʥʘʯʝʥʥʷʜʦʤʽʥʘʥʪʥʦʾʯʘʩʪʦʪʠʢʦʣʠʚʘʥʴ,ʟʘ̫ ʢʦʛʦʫʥʘʩʠʯʝʥʦʤʫʨʽʜʠʥʦʶ
ʧʨʦʰʘʨʢʫʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷʥʘʡʙʽʣʴʰʽʟʤʽʥʠʧʦʨʦʚʦʛʦʪʠʩʢʫ.
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ʅɼʈ çʈʦʟʨʦʙʢʘ ʙʘʛʘʪʦʭʚʠʣʴʦʚʠʭ ʥʝʣʽʥʽʡʥʠʭ ʤʦʜʝʣʝʡ ʧʨʦʩʪʦʨʦʚʠʭ 

ʧʨʦʪʷʞʥʠʭ ʩʠʩʪʝʤ ʪʘ ʦʙ'ʻʢʪʽʚ ʚ ʧʦʣʽ ʤʘʩʦʚʠʭ ʽ ʧʦʚʝʨʭʥʝʚʠʭ ʩʠʣè 

(ʬʫʥʜʘʤʝʥʪʘʣʴʥʘ)
(ʘʢʘʜ. ɼʦʚʛʠʡ ʉ.ʆ., ʯʣ.-ʢʦʨ. ʊʨʦʬʠʤʯʫʢ ʆ.ʄ., ʂʘʣʶʭ ʖ.ɯ., ʃʝʙʽʜʴ ʆ.ɻ., ɹʝʨʯʫʥ ʗ.ʆ.)

24ʄʝʪʦʜʠʢʘ ʥʝʨʫʡʥʽʚʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʧʘʣʴ ʽ ʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʱʦ ʟʘʟʥʘʣʠ ʧʦʰʢʦʜʞʝʥʴ 
ʚʥʘʩʣʽʜʦʢ ʚʽʡʩʴʢʦʚʠʭ ʜʽʡ ʯʠ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚ

Å ɿʘʧʨʦʧʦʥʦʚʘʥʦ  ʥʝʣʽʥʽʡʥʫ ʤʦʜʝʣʴ ʧʨʦʩʪʦʨʦʚʦʾ ʧʨʦʪʷʞʥʦʾ ʨʦʟʧʦʜʽʣʝʥʦʾ ʩʠʩʪʝʤʠ, ʱʦ 

ʚʨʘʭʦʚʫʻ 5 ʚʠʜʽʚ ʢʦʣʠʚʘʥʴ: ʧʦʟʜʦʚʞʥʽ, ʢʨʫʪʠʣʴʥʽ, ʧʦʧʝʨʝʯʥʽ, ʟʛʠʥʘʣʴʥʽ ʪʘ ʜʝʧʣʘʥʘʮʽʡʥʽ.

Å ʇʦʙʫʜʦʚʦ ʩʠʩʪʝʤʫ ʜʠʬʝʨʝʥʮʽʡʥʠʭ ʨʽʚʥʷʥʴ ʚ ʯʘʩʪʢʦʚʠʭ ʧʦʭʽʜʥʠʭ, ʱʦ ʦʧʠʩʫʻ ʧʦʚʝʜʽʥʢʫ 

ʩʠʩʪʝʤʠ ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ.

Å ʇʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʨʷʜ ʧʨʘʢʪʠʯʥʠʭ ʟʘʩʪʦʩʫʚʘʥʴ ʜʣʷ ʦʢʨʝʤʠʭ 

ʯʘʩʪʢʦʚʠʭ ʚʠʧʘʜʢʽʚ ʧʨʦʩʪʦʨʦʚʠʭ ʧʨʦʪʷʞʥʠʭ ʩʠʩʪʝʤ.
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ȶɔɍɖɔɇɑɋɓɓɥ  ɫɓɚɔɖɒɆɜɫɏɓɔɬ ɘɋɛɓɔɑɔɉɫɬ 
ɐɔɒɕôɤɘɋɖɓɔɉɔ ɒɔɊɋɑɤɈɆɓɓɥ ɖɔɍɈɎɘɐə ɗɔɜɫɆɑɢɓɔ-
ɋɐɔɓɔɒɫɝɓɎɛ ɗɎɗɘɋɒ ɕɫɊ ɈɕɑɎɈɔɒ ɉɑɔɇɆɑɢɓɎɛ ɝɎɓɓɎɐɫɈ

ȳɆəɐɔɈɎɏ ɐɋɖɫɈɓɎɐ ɖɔɇɔɘɎ:
Ɋ.ɘ.ɓ., ɕɖɔɚ., ɝɑɋɓ-ɐɔɖɋɗɕɔɓɊɋɓɘ ȳȦȳ ȹɐɖɆɬɓɎ                             
ȸɖɔɚɎɒɝəɐ ȴɑɋɐɗɆɓɊɖ ȲɎɐɔɑɆɏɔɈɎɝ

Ɋ.ɘ.ɓ., Ɋɔɜ. ȸɋɖɋɓɘɢɩɈ ȴ. Ȳ.
ɐ.ɋ.ɓ., Ɋɔɜ. ȵɖɔɗɥɓɐɫɓɆ-ȬɆɖɔɈɆ ȸ.ȝ.

Ɋ.ɘ.ɓ., ɕɖɔɚ. ȧɫɊɤɐ ȵ. ȝ.
Ɋ.ɘ.ɓ., Ɋɔɜ. ȷɘɋɚɆɓɎɞɎɓ Ȫ. Ȩ.

ȨɫɊɕɔɈɫɊɆɑɢɓɫ ɈɎɐɔɓɆɈɜɫ:

ʈʝʟʫʣʴʪʘʪʠ 

ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʦʛʦ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʝʥʝʨʛʦʨʠʥʢʫʇʦʨʽʚʥʷʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʫʨʦʞʘʡʥʦʩʪʽ 

ʟʝʨʥʦʚʠʭ ʟ ʩʪʘʪʠʩʪʠʯʥʠʤʠ 

ʜʘʥʠʤʠ

ʄʝʪʦʜ ʢʦʤʙʽʥʦʚʘʥʦʛʦ 

ʩʠʪʫʘʮʽʡʥʦ-

ʽʥʜʫʢʪʠʚʥʦʛʦ 

ʧʨʦʛʥʦʟʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ 

ʩʪʘʪʠʩʪʠʯʥʽ ʜʘʥʽ

ʧʨʦʛʥʦʟ

ʉʭʝʤʘ ʩʧʽʚʩʪʘʚʣʝʥʥʷ ʪʦʯʦʢ 

ʮʽʣʴʦʚʦʛʦ ʪʘ ʚʭʽʜʥʦʛʦ ʯʘʩʦʚʠʭ 

ʨʷʜʽʚ

ɻʨʘʬʽʢʠ ʮʽʣʴʦʚʦʛʦ ʪʘ 

ʚʭʽʜʥʦʛʦ ʨʷʜʽʚ ʜʘʥʠʭ ʧʽʩʣʷ 

ʚʠʢʦʥʘʥʥʷ ʦʧʝʨʘʮʽʡ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʟ ʨʦʟʰʠʨʝʥʥʷ 

ʪʘ ʩʪʠʩʥʝʥʥʷ
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ʎʽʣʴʦʚʘ ʧʨʦʛʨʘʤʘ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʅɸʅ ʋʢʨʘʾʥʠ çɸʝʨʦʢʦʩʤʽʯʥʽ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʜʦʚʢʽʣʣʷ ʚ ʽʥʪʝʨʝʩʘʭ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʙʝʟʧʝʢʠè

ʅɼʈ ñʈʦʟʨʦʙʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʤʦʥʽʪʦʨʠʥʛʫ 

ʥʘʜʟʚʠʯʘʡʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʩʠʪʫʘʮʽʡ ʥʘ ʦʩʥʦʚʽ ʩʫʧʫʪʥʠʢʦʚʠʭ ʜʘʥʠʭò 
2022-2023 ʨʨ.(ERA-PLANET/UA)

ɯʥʩʪʠʪʫʪ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ ʽ ʛʣʦʙʘʣʴʥʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʨʦʩʪʦʨʫ ʅɸʅ ʋʢʨʘʾʥʠ

(ʉ.ʆ.ɼʦʚʛʠʡ, ʆ.ʄ. ʊʨʦʬʠʤʯʫʢ, ɺ.ʄ.ʊʨʠʩʥʶʢ, ʃ.ɸ.ɻʦʨʦʰʢʦʚʘ. ɭ.ɺ.ʍʣʦʙʠʩʪʦʚ)

ʇʨʦʚʝʜʝʥʦʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽʜʦʩʣʽʜʞʝʥʥʷʟʤʽʥʠʤʝʞʤ̔ʽʩʪʘɹʦʨʠʩʧʽʣʴʟʘʜʘʥʠʤʠ

ʜʠʩʪʘʥʮʽʡʥʠʭʜʦʩʣʽʜʞʝʥʴʪʘʚʠʢʦʨʠʩʪʦʚʫʶʯʠʜʘʥʮ̔ʠʬʨʦʚʠʭʤʦʜʝʣʝʡʨʝʣʴʻʬʫ,ʷʢʽ

ʟʘʟʥʘʣʠʟʥʘʯʥʠʭʟʤʽʥʟʘʧʝʨʽʦʜʟ1990 ʧʦ2022 ʨʦʢʠ. ʈʦʟʨʦʙʣʝʥʠʡʘʣʛʦʨʠʪʤ

ʢʣʘʩʪʝʨʠʟʘʮʽʾ, ʱʦʜʦʟʚʦʣʷʻʙʽʣʴʯhʽʪʢʦʚʠʷʚʣʷʪʠʥʘʢʦʩʤʦʟʥʽʤʢʘʭʩʪʨʫʢʪʫʨʫ

ʤʽʩʮʝʚʦʩʪʽʫʢʦʤʧʣʝʢʩʽʟʜʘʥʠʤʠʮʠʬʨʦʚʠʭʤʦʜʝʣʝʡʨʝʣʴʻʬʫ(ʎʄʈ).

ɿʤʽʥʠ ʫ ʤʝʞʘʭ ʤ. ɹʦʨʠʩʧʽʣʴ: 1(ʟʝʣʝʥʠʡ ʢʦʣʽʨ) - ʩʪʘʥ ʥʘ 2014 ʨ.; 

2(ʯʝʨʚʦʥʠʡ ʢʦʣʽʨ) - ʩʪʘʥ ʥʘ 2022 ʨ.

ʂʦʩʤʽʯʥʠʡ ʟʥʽʤʦʢ ʤ. ɹʦʨʠʩʧʽʣʴ: ʘ ïʟʡʦʤʢʘ 

Landsat-5 (2014ʨ.); ʙ ïʟʡʦʤʢʘ Landsat-8 (2022 ʨ.)
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ʉʠʩʪʝʤʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʛʽʜʨʦʬʽʟʠʯʥʦʾ ʦʙʩʪʘʥʦʚʢʠ ʚ 

ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʘʢʚʘʪʦʨʽʾ ʏʦʨʥʦʛʦ ʤʦʨʷ
ɼʋ çʅʘʫʢʦʚʠʡ ʛʽʜʨʦʬʽʟʠʯʥʠʡ ʮʝʥʪʨ ʅɸʅ ʋʢʨʘʾʥʠè, 

ɯʥʩʪʠʪʫʪ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ ʽ ʛʣʦʙʘʣʴʥʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʨʦʩʪʦʨʫ ʅɸʅ ʋʢʨʘʾʥʠ

Deltares Institute (ʤ. ɼʝʣʬʪ, ʅʽʜʝʨʣʘʥʜʠ)

(ʆ.ɸ. ʑʠʧʮʦʚ, ʆ.ʄ. ʊʨʦʬʠʤʯʫʢ, ʆ.ɻ. ʃʝʙʽʜʴ, ɸ.ʖ. ɻʦʨʜʻʻʚ, ɺ.ʆ. ʆʭʘʨʻʚ, ʆ.ɸ. ʂʣʠʤʝʥʢʦʚ, ʉ.ɻ. ʌʝʜʦʩʝʻʥʢʦʚ, ʆ.ɯ. 

ʐʫʥʜʝʣʴ)
ʌʫʥʢʮʽʾ ʩʠʩʪʝʤʠ:

- ʘʚʪʦʤʘʪʠʯʥʘʧʦʙʫʜʦʚʘʱʦʜʝʥʥʠʭʧʨʦʛʥʦʟʽʚʛʽʜʨʦʬʽʟʠʯʥʦʾʦʙʩʪʘʥʦʚʢʠʥʘʪʝʨʤʽʥʜʦ10 ʜʽʙ(ʮʠʨʢʫʣʷʮʽʷ,

ʪʝʤʧʝʨʘʪʫʨʘʚʦʜʠ,ʩʦʣʦʥʽʩʪʴ);

- ʪʝʢʩʪʦʚʝʪʘʛʨʘʬʽʯʥʝʚʽʜʦʙʨʘʞʝʥʥʷʨʝʟʫʣʴʪʘʪʽʚʧʨʦʛʥʦʟʫʚʘʥʥʷ;

- ʥʘʢʦʧʠʯʝʥʥʷʧʝʨʚʠʥʥʠʭʪʘʧʨʦʛʥʦʟʥʠʭʧʘʨʘʤʝʪʨʽʚʛʽʜʨʦʬʽʟʠʯʥʦʾʦʙʩʪʘʥʦʚʢʠʚɹʘʥʢʫʦʢʝʘʥʦʛʨʘʬʽʯʥʠʭ

ʜʘʥʠʭʅɸʅʋʢʨʘʾʥʠʜʣʧ̫ʦʜʘʣʴʰʦʛʦʧʦʛʣʠʙʣʝʥʦʛʦʘʥʘʣʽʟʫ;

- ʘʚʪʦʨʠʟʘʮʽʷʢʦʨʠʩʪʫʚʘʯʽʚ

ʂʦʨʠʩʪʫʚʘʯʽʩʠʩʪʝʤʠ:

- ʙʦʡʦʚʽʧʽʜʨʦʟʜʽʣʠɺʄʉɿʉʋ;

- ʧʦʰʫʢʦʚʽʪʘʘʚʘʨʽʡʥʦ-ʨʷʪʫʚʘʣʴʥʽʩʣʫʞʙʠʥʘʤʦʨʽ

- ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʽʫʩʪʘʥʦʚʠ

ɯʥʪʝʨʬʝʡʩ ʤʦʜʫʣʷ ʧʦʰʫʢʫ, ʚʽʟʫʘʣʽʟʘʮʽʾ ʪʘ ʤʦʞʣʠʚʦʩʪʽ 

ʟʘʚʘʥʪʘʞʝʥʥʷ ʢʦʨʠʩʪʫʚʘʯʝʤ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʛʥʦʟʫ 

ʛʽʜʨʦʬʽʟʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ

ɺʽʢʥʦ ʚʠʜʘʯʽ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʙʦʪʠ ʧʨʦʛʨʘʤʥʦʾ ʩʢʣʘʜʦʚʦʾ, 

ʚʽʟʫʘʣʽʟʦʚʘʥʠʭ ʫ ʬʦʨʤʘʪʽ ʧʨʦʩʪʦʨʦʚʦʾ ʛʝʦʤʦʜʝʣʽ 

ʘʢʚʘʪʦʨʽʾ ʏʦʨʥʦʛʦ ʤʦʨʷ
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ʅɼʈ çʇʨʦʚʝʜʝʥʥʷ  ʜʦʩʣʽʜʞʝʥʴ ʟ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʥʘ ʜʦʚʢʽʣʣʷ ʨʝʢʦʥʩʪʨʫʢʮʽʾ 

ʦʙ'ʻʢʪʘ ʙʫʜʽʚʥʠʮʪʚʘ çʉʪʚʦʨʝʥʥʷ ʛʣʠʙʦʢʦʚʦʜʥʦʛʦ ʩʫʜʥʦʚʦʛʦ ʭʦʜʫ ʨ. ɼʫʥʘʡ ï

ʏʦʨʥʝ ʤʦʨʝ ʥʘ ʫʢʨʘʾʥʩʴʢʽʡ ʜʽʣʷʥʮʽ ʜʝʣʴʪʠè.
ʅʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʘ ʫʩʪʘʥʦʚʘ çʋʢʨʘʾʥʩʴʢʠʡ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ ʽʥʩʪʠʪʫʪ ʝʢʦʣʦʛʽʯʥʠʭ 

ʧʨʦʙʣʝʤè, 

ɯʥʩʪʠʪʫʪ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ ʽ ʛʣʦʙʘʣʴʥʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʨʦʩʪʦʨʫ ʅɸʅ ʋʢʨʘʾʥʠ
Å ɺ ʨʘʤʢʘʭʉʪʨʘʪʝʛʽʾɭʚʨʦʩʦʶʟʫ,ʱʦʜʦʧʨʦʜʦʚʦʣʴʯʦʾʙʝʟʧʝʢʠʜʣ ɼ̫ʫʥʘʡʩʴʢʦʛʦʨʝʛʽʦʥʫ

ʚʠʟʥʘʯʝʥʦʟʙʽʣʴʰʝʥʥʷʚʘʥʪʘʞʦʧʦʪʦʢʽʚʧʨʠʧʝʨʝʚʝʟʝʥʥʷʭʧʦʨ. ɼʫʥʘʡʥʘ20% ʟʘʨʘʭʫʥʦʢ

ʤʦʜʝʨʥʽʟʘʮʽʾʜʫʥʘʡʩʴʢʦʛʦʬʣʦʪʫ,ʽʥʚʝʩʪʫʚʘʥʥʷʚʽʥʬʨʘʩʪʨʫʢʪʫʨʫɼʫʥʘʶ,ʢʘʥʘʣʽʚ,ʧʨʦʪʦʢʽʚ,

ʢʦʦʨʜʠʥʘʮʽʾʥʘʮʽʦʥʘʣʴʥʦʾʧʦʣʽʪʠʢʠʧʨʠʜʫʥʘʡʩʴʢʠʭʢʨʘʾʥ,ʨʦʟʚʠʪʢʫʧʦʨʪʽʚʚ ʣʦʛʽʩʪʠʮʽ

ʤʫʣʴʪʠʤʦʜʘʣʴʥʠʭʮʝʥʪʨʽʚ,ʧʦʢʨʘʱʝʥʥʷʢʦʤʧʣʝʢʩʥʦʛʦʫʧʨʘʚʣʽʥʥʷʚʦʜʥʠʤʠʰʣʷʭʘʤʠʨ.

ɼʫʥʘʡ.

Å ɼʦʩʣʽʜʞʝʥʥʷʢʦʤʧʣʝʢʩʥʦʾʦʮʽʥʢʠʚʧʣʠʚʫʧʣʘʥʦʚʘʥʦʾʜʽʷʣʴʥʦʩʪʽʟ ʨʝʢʦʥʩʪʨʫʢʮʽʾ

ʛʣʠʙʦʢʦʚʦʜʥʦʛʦʩʫʜʥʦʚʦʛʦʭʦʜʫʨ. ɼʫʥʘʡïʏʦʨʥʝʤʦʨʝʥʘʫʢʨʘʾʥʩʴʢʽʡʜʽʣʷʥʮʽʜʝʣʴʪʠ

ʚʢʣʶʯʘʻʢʦʤʧʣʝʩʥʠʡʘʥʘʣʽʟʪʨʴʦʭʫʢʨʘʾʥʩʴʢʠʭʤʦʨʩʴʢʠʭʧʦʨʪʽʚīʈʝʥʽ,ɯʟʤʘʾʣʪʘʋʩʪʴ-

ɼʫʥʘʡʩʴʢ, ʷʢʤ̔ʦʞʫʪʙɹʫʪʠʪʦʯʢʘʤʠʨʦʩʪʫʪʨʘʥʟʠʪʫʻʚʨʦʧʝʡʩʴʢʠʭʧʝʨʝʚʝʟʝʥʴʪʘʪʨʘʥʟʠʪʫ

ʟʝʨʥʘʟʋʢʨʘʾʥʠ.

ʄʦʥʽʪʦʨʠʥʛ ʚʠʥʦʩʫ ʨʽʯʢʦʚʦʛʦ ʤʫʣʫ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʜʝʰʠʬʨʫʚʘʥʥʷ ʨʽʟʥʦʯʘʩʦʚʠʭ ʢʦʩʤʽʯʥʠʭ ʟʥʽʤʢʽʚ ʚ 

ʨʘʡʦʥʽ ʜʝʣʴʪʠ ʨ. ɼʫʥʘʡñWorldView-2ò ʚʽʜ 16.05.2022 ʨ

ɼʦʩʣʽʜʞʫʚʘʥʠʡ ʣʽʚʠʡ ʙʝʨʝʛ ʂʽʣʽʡʩʴʢʦʛʦ 

ʨʫʢʘʚʘ
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ɼʂʈ ʟʘ ɼʆɿ çʉʪʚʦʨʝʥʥʷ ʧʨʦʛʨʘʤʥʦ-ʪʝʭʥʽʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʦʙʨʦʙʢʠ 

ʽʥʬʦʨʤʘʮʽʾ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ ɿʝʤʣʽ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʚʽʜʩʪʝʞʝʥʥʷ ʩʠʪʫʘʮʽʾ ʧʨʠ ʦʭʦʨʦʥʽ ʤʦʨʩʴʢʦʛʦ ʢʦʨʜʦʥʫè

ɿʘʤʦʚʥʠʢ: ɼʝʨʞʘʚʥʝ ʢʦʩʤʽʯʥʝ ʘʛʝʥʪʩʪʚʦ ʋʢʨʘʾʥʠ

(ʘʢʘʜ.ɺ.ʇ.ɻʦʨʙʫʣʽʥ, ʯʣ.-ʢʦʨ.ʆ.ʄ.ʊʨʦʬʠʤʯʫʢ, ʆ.ɻ.ʃʝʙʽʜʴ, ʃ.ɼ.ɻʨʝʢʦʚ, 

ʆ.ɸ.ʇʝʪʨʦʚ)
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ʅʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʽʝʢʩʧʝʨʪʠʟʠʪʝʭʥʦ-ʨʦʙʦʯʠʭʧʨʦʝʢʪʽʚ

ʦʙô̒ʢʪʽʚʢʨʠʪʠʯʥʦʾʽʥʬʦʨʤʘʮʽʡʥʦʾʽʥʬʨʘʩʪʨʫʢʪʫʨʠ

ɿʘʤʦʚʥʠʢ: ɼʝʨʞʩʧʝʮʟʚô̫ʟʢʫʋʢʨʘʾʥʠ

(ʯʣ.-ʢʦʨ.ʆ.ʄ.ʊʨʦʬʠʤʯʫʢ, ʆ.ɻ.ʃʝʙʽʜʴ, ʆ.ɸ.ʂʣʠʤʝʥʢʦʚ, ʖ.ɸ.ʉʝʨʜʶʢ)

ɺ 2022 ʨʦʮʽ ʚʠʢʦʥʘʥʦ ʝʢʩʧʝʨʪʠʟʠ ʊʈʇ:

Å ɭʜʠʥʽ ʦʩʥʦʚʥʠʡ ʽ ʨʝʟʝʨʚʥʠʡ ʟʘʭʠʱʝʥʽ ʮʝʥʪʨʠ ʦʙʨʦʙʢʠ 

ʜʘʥʠʭ, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʜʝʨʞʘʚʥʠʭ ʝʣʝʢʪʨʦʥʥʠʭ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʮʝʥʪʨʫ 

ʨʝʟʝʨʚʫʚʘʥʥʷ ʜʝʨʞʘʚʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ. 

ɼʦʦʩʥʘʱʝʥʥʷ. ʉʠʩʪʝʤʘ ʧʝʨʝʜʘʯʽ ʪʘ ʟʘʭʠʩʪʫ ʜʘʥʠʭ. 

ʇʽʜʩʠʩʪʝʤʘ ʟʙʝʨʝʞʝʥʥʷ ʘʨʭʽʚʽʚ ʜʘʥʠʭ. 

Å ɭʜʠʥʽ ʦʩʥʦʚʥʠʡ ʽ ʨʝʟʝʨʚʥʠʡ ʟʘʭʠʱʝʥʽ ʮʝʥʪʨʠ ʦʙʨʦʙʢʠ 

ʜʘʥʠʭ, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʜʝʨʞʘʚʥʠʭ ʝʣʝʢʪʨʦʥʥʠʭ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʮʝʥʪʨʫ 

ʨʝʟʝʨʚʫʚʘʥʥʷ ʜʝʨʞʘʚʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ. 

ɼʦʦʩʥʘʱʝʥʥʷ. ʉʠʩʪʝʤʘ ʟʙʝʨʝʞʝʥʥʷʨʝʟʝʨʚʥʠʭʢʦʧʽʡ

ʜʝʨʞʘʚʥʠʭʝʣʝʢʪʨʦʥʥʠʭʽʥʬʦʨʤʘʮʽʡʥʠʭʨʝʩʫʨʩʽʚ.

Å ɭʜʠʥʽ ʦʩʥʦʚʥʠʡ ʽ ʨʝʟʝʨʚʥʠʡ ʟʘʭʠʱʝʥʽ ʮʝʥʪʨʠ ʦʙʨʦʙʢʠ 

ʜʘʥʠʭ, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʜʝʨʞʘʚʥʠʭ ʝʣʝʢʪʨʦʥʥʠʭ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʮʝʥʪʨʫ 

ʨʝʟʝʨʚʫʚʘʥʥʷ ʜʝʨʞʘʚʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ. 

ɼʦʦʩʥʘʱʝʥʥʷ. ʉʠʩʪʝʤʘ ʧʽʩʣʷʘʚʘʨʽʡʥʦʛʦʚʽʜʥʦʚʣʝʥʥʷ

ʜʝʨʞʘʚʥʠʭʝʣʝʢʪʨʦʥʥʠʭʽʥʬʦʨʤʘʮʽʡʥʠʭʨʝʩʫʨʩʽʚ.

Å ʉʪʚʦʨʝʥʥʥʷʢʦʤʧʣʝʢʩʫ ʧʨʦʛʨʘʤʥʠʭ ʪʘ ʧʨʦʛʨʘʤʥʦ-ʘʧʘʨʘʪʥʠʭ 

ʟʘʩʦʙʽʚ ʩʧʝʮʽʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʝʨʚʽʩʽʚ ʢʽʙʝʨʟʘʭʠʩʪʫʥʘ ʙʘʟʽ ʜʠʥʘʤʽʯʥʦ

ʨʦʟʧʦʜʽʣʶʚʘʥʠʭʪʘ ʥʘʣʘʰʪʦʚʫʚʘʥʠʭʨʝʩʫʨʩʽʚ.

ESXi ʚʫʟʦʣ

Overlay ʩʝʛʤʝʥʪ

VM VM

vSphere VDS ʢʦʤʫʪʘʪʦʨ

VM VM
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ʇʨʦʬ., ʯʣʝʥ- ʢʦʨ.

ʅɸʅʋʆ.ʄ. ʊʨʦʬʠʤʯʫʢ

ʻ ʯʣʝʥʦʤʅʘʫʢʦʚʦʛʦ

ʢʦʤʽʪʝʪʫSGEM The

Earth & Planetary

Sciences (EPS),

Austria International

Multidisciplinary

Scientific

GeoConferences SGEM

(Survey, Geology,

Ecology and

Management).

ʄɯɾʅɸʈʆɼʅɸ ɼɯʗʃʔʅɯʉʊʔ ɯʅʉʊʀʊʋʊʋ

ȗȹȸɐȽȹȻȳȸȮ ȸȫȼȶɐȯȵɐȭ ȭɐȴȸȳ Ȳ 24 ȶɉȽȹȮȹ Ⱥȹ 31 ȼȰȻȺȸɊ2022 ȻȹȵȾ,

ȫ ȼȫȷȰ ȭȳȸȳȵȸȰȸȸɊ ȺȹȱȰȱ ȸȫ ȽȰȻȳȽȹȻɐɑ ȺȻȳȻȹȯȹȹɀȹȻȹȸȸȳɀ 

ȽȰȻȳȽȹȻɐȴ Ⱦ Ȳȹȸɐ Ȭȹȴȹȭȳɀ ȯɐȴ

ȝȰȷȫȽȳɂȸȫ ȵȫȻȽȫ ȽȰȷȺȰȻȫȽȾȻȸȳɀ 

ȫȸȹȷȫȶɐȴ ȸȫ ȽȰȻȳȽȹȻɐɑ ȞȵȻȫɑȸȳ, 

Ʉȹ ɐȸȽȰȻȺȻȰȽȾɉȽɇȼɊ Ɋȵ ȺȹȱȰȱȫ.

șȵȻȰȷȹ ȭȳȯɐȶȰȸȫ Ȳȹȸȫ Ȭȹȴȹȭȳɀ 

ȯɐȴ 180 ȵȷ (90 ȵȷ ȯȹ Ƚȫ ȺɐȼȶɊ 

Ⱦȷȹȭȸȹɑ ȶɐȸɐɑ ȲɐȽȵȸȰȸȸɊ)

ȍȸȫȼȶɐȯȹȵ ȺȹȱȰȱɐ ȸȫ ȯɐȶɊȸɁɐȜȹȶȹȹȲȰȻȸȳȴȢȹȻȸȹȷȹȻȼɇȵȹȮȹȬɐȹȼȿȰȻȸȹȮȹȲȫȺȹȭɐȯȸȳȵȫ, Ɋȵȫ ȭȳȸȳȵȶȫ 5-9 ȽȻȫȭȸɊ 2022 ȻȹȵȾ, ȲȸȳɄȰȸȹ 12 ȵȷ2 

(1200 Ȯȫ) Ȼɐȯȵɐȼȸȹɑ ȼȽȰȺȹȭȹɑ ȻȹȼȶȳȸȸȹȼȽɐ. ȜȰȻȰȯ ȼȺȫȶȰȸȹɑ ȻȹȼȶȳȸȸȹȼȽɐ ȯȾȬ Ȳȭȳɂȫȴȸȳȴ, ȬȰȻȰȲȫ ȯȸɐȺȻȹȭȼɇȵȫ ȰȸȯȰȷɐɂȸȫ, Ȳȭȳɂȫȴȸȫ ȮȻȾɃȫ, Ƚȫ 

ȲȫȻȹȼȽɐ ȼȽȰȺȹȭȳɀ ɂȫȮȫȻȸȳȵɐȭ. ȒȫȮȫȶȹȷ Ⱦ ȽȻȫȸȼȵȹȻȯȹȸȸɐȴ Ȳȹȸɐ ȲȫȵȫȲȸȳȵȫ ȭȽȻȫɂȰȸȹ ȬȶȳȲɇȵȹ 35 ȵȷ2 (3500 Ȯȫ) ȶɐȼȾ.

ȗȫȼɃȽȫȬȸȫ ȺȹȱȰȱȫ 

ȭ ȠȰȻȼȹȸȼɇȵɐȴ ȹȬȶȫȼȽɐ 

(Ȳȸɐȷȹȵ Sentinel-2 

ȼȽȫȸȹȷ ȸȫ 09.05.2022)

Landsat 8-9 L2, 05.05.2022  Sentinel-2, 09.05.2022

ȏȳȸȫȷɐȵȫ ȺȹɃȳȻȰȸȸɊ ȺȹȱȰȱɐ ȸȫ 

ȽȰȻȳȽȹȻɐɑ ȢȹȻȸȹȷȹȻȼɇȵȹȮȹ ȬɐȹȼȿȰȻȸȹȮȹ 

ȲȫȺȹȭɐȯȸȳȵȫ, ȠȰȻȼȹȸȼɇȵȫ ȹȬȶȫȼȽɇ
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