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ɿɸɻɸʃʔʅɸ ʊɸ ɯʉʊʆʈʀʏʅɸ ɻɽʆʃʆɻɯʗ, ɻɽʆɻʈɸʌɯʗ ɺ ɻɽʆʃʆɻɯɰ

ʇʈʆʉʊʆʈʆɺʀʁ ʈʆɿʇʆɼɯʃ ɿʉʋɺʆʅɽɹɽɿʇɽʏʅʀʍ ɼɯʃʗʅʆʂ ɺ ʄɽɾɸʍ
ʉɽʈɽɼʅʔʆɻʆ ʇʈʀɼʅɯʇʈʆɺ'ʗ

ɺʽʣʴʭʦʚʠʡ ʈ.ʖ, ʩʪʫʜʝʥʪ
ʅʅɯ «ɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʾ»

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥ  ̔ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ

ɺ ʮʽʡ ʨʦʙʦʪʽ ʥʘʚʝʜʝʥʦ ʜʘʥʽ ʧʨʦʩʪʦʨʦʚʦʛʦ ʨʦʟʧʦʜʽʣʫ ʟʩʫʚʦʥʝʙʝʟʧʝʯʥʠʭ ʜʽʣʷʥʦʢ ʚ ʤʝʞʘʭ ʉʝʨʝʜʥʴʦʛʦ
ʇʨʠʜʥʽʧʨʦʚ'ʷ. ʅʘ ʦʩʥʦʚʽ ʟʥʽʤʢʽʚ Google Earth.ʽʜʝʥʪʠʬʽʢʦʚʘʥʦ 340 ʟʩʫʚʥʠʭ ʦʙʻʢʪʽʚ, ʪʘ ʩʪʚʦʨʝʥʦ ʢʘʨʪʫ
ʽʥʚʝʥʪʘʨʠʟʘʮʽʾ ʟʩʫʚʽʚ ʤʝʞʘʭ ʉʝʨʝʜʥʴʦʛʦ ʇʨʠʜʥʽʧʨʦʚ'ʷ ʚ ɻɯʉ ʩʝʨʝʜʦʚʠʱʽ.

This paper provides data of the spatial distribution of landslide-prone areas within the Middle Dnieper region.
Based on Google Earth images, include 340 landslide objects were identified. An inventory map of landslides prone
areas within the Middle Dnieper region was created in the GIS environment.

ʊʝʨʠʪʦʨʽʷ, ʷʢʘ ʙʫʣʘ ʦʙʨʘʥʘ ʚ ʤʝʞʘʭ ʜʦʩʣʽʜʞʝʥʥʷ ʣʦʢʘʣʽʟʫʻʪʴʩʷ ʥʘ ʇʜ-ʉʭ ʂʠʾʚʩʴʢʦʾ
ʦʙʣʘʩʪʽ, ʚ ʤʝʞʘʭ ʉʝʨʝʜʥʴʦʛʦ ʇʨʠʜʥʽʧʨʦʚ'ʷ. ɺ ʛʝʦʩʪʨʫʢʪʫʨʥʦʤʫ ʚʽʜʥʦʰʝʥʥ  ̔ ʪʝʨʠʪʦʨʽʷ
ʚʠʚʯʝʥʥʷ ʟʩʫʚʥʠʭ ʧʨʦʮʝʩʽʚ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʟʦʥ  ̔ ʟʯʣʝʥʫʚʘʥʥʷ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʦʛʦ ʩʭʠʣʫ
ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ ʟ ɼʥʽʧʨʦʚʩʴʢʦ-ɼʦʥʝʮʴʢʦʶ ʟʘʧʘʜʠʥʦʶ, ʚ ʤʝʞʘʭ ʆʙʫʭʽʚʩʴʢʦʛʦ ʙʣʦʢʫ
ɹʽʣʦʮʝʨʢʽʚʩʴʢʦʛʦ ʪʝʢʪʦʥʽʯʥʦʛʦ ʙʣʦʢʫ ɯ ʧʦʨʷʜʢʫ, ʷʢʠʡ  ʨʦʟʙʠʪʠʡ ʩʠʩʪʝʤʦʶ ʨʦʟʣʦʤʽʚ ʧʽʚʥʽʯʥʦ-
ʩʭʽʜʥʦʛʦ, ʩʫʙʰʠʨʦʪʥʦʛʦ, ʩʫʙʤʝʨʠʜʽʦʥʘʣʴʥʦʛʦ ʪʘ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʦʛʦ ʧʨʦʩʪʷʛʘʥʥʷ (Ivanik,
2023).
ɻʝʦʣʦʛʽʯʥʘ ʙʫʜʦʚʘ ʨʘʡʦʥʫ ʨʦʙʽʪ ʧʨʠʚʦʜʠʪʴʩʷ  ʜʦ  ʨʽʚʥʷ  ʤʽʩʮʝʚʦʛʦ ʙʘʟʠʩʫ ʝʨʦʟʽ ,ʾ ʷʢʠʡ

ʢʦʥʪʨʦʣʶʻʪʴʩʷ ʨʫʩʣʦʤ ʨ. ɼʥʽʧʨʦ. ʂʦʤʧʣʝʢʩ ʧʦʨʽʜ, ʱʦ ʙʝʨʝ ʫʯʘʩʪʴ ʚ ʝʢʟʦʛʝʥʥʠʭ ʛʝʦʣʦʛʽʯʥʠʭ
ʧʨʦʮʝʩʘʭ, ʩʢʣʘʜʝʥʠʡ ʧʘʣʝʦʛʝʥʦʚʠʤʠ, ʥʝʦʛʝʥʦʚʠʤʠ  ̔ ʯʝʪʚʝʨʪʠʥʥʠʤʠ ʚʽʜʢʣʘʜʘʤʠ (ɯʚʘʥʽʢ,
2023).

ʈʠʩʫʥʦʢ 1. ʃʦʢʘʣʽʟʘʮʽʷ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʴ

ʗʢʱʦ ʨʦʟʛʣʷʜʘʪʠ ʬʦʨʤʫʚʘʥʥʷ ʟʩʫʚʥʠʭ ʧʨʦʮʝʩʽʚ, ʟ ʪʦʯʢʠ ʟʦʨʫ ʛʝʦʣʦʛʦ-ʛʝʦʤʦʨʬʦʣʦʛʽʯʥʠʭ
ʪʘ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʠʭ ʫʤʦʚ (Iʚʘʥʽʢ, 2023), ʪʦ ʫʩ  ̔ ʟʩʫʚʠ (ʨʠʩ. 1) ʫ ʤʝʞʘʭ ʧʨʘʚʦʛʦ ʙʝʨʝʛʘ ʨ.
ɼʥʽʧʨʦ ʧʦʜʽʣʷʶʪʴ ʥʘ ʥʘʩʪʫʧʥʽ ʪʠʧʠ (Ivanik, 2023): (ʽ) ʧʨʦʩʽʜʥʽ ʟʩʫʚʠ ʫ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʩʭʠʣʫ
(ʤ.), ʧʨʠʫʨʦʯʝʥʽ ʜʦ ʣʝʩʦʚʠʭ  ̔ ʣʝʩʦʚʠʜʥʠʭ ʚʽʜʢʣʘʜʽʚ; (ii) ʨʦʪʘʮʽʡʥ  ̔ ʟʩʫʚʠ ʚ ʩʝʨʝʜʥʽʡ ʯʘʩʪʠʥʽ
ʩʭʠʣʫ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʚʥʘʩʣʽʜʦʢ ʟʩʫʚʘʥʥʷ ʣʝʩʦʚʠʭ ʚʽʜʢʣʘʜʽʚ ʧʣʘʪʦ ʧʦ ʧʦʚʝʨʭʥʽ ʯʝʨʚʦʥʦ-ʙʫʨʠʭ
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ʽ ʩʪʨʦʢʘʪʠʭ ʛʣʠʥ; (iii) ʩʪʨʫʢʪʫʨʥʽ ʟʩʫʚʠ ʚ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʩʭʠʣʫ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʚʥʘʩʣʽʜʦʢ
ʟʩʫʚʫ ʨʘʥʽʰʝ ʟʤʽʱʝʥʠʭ ʚʽʜʢʣʘʜʽʚ ʧʦ ʪʨʽʱʠʥʫʚʘʪʽʡ ʧʦʚʝʨʭʥ  ̔ ʚʽʜʢʣʘʜʽʚ ʤʝʨʛʝʣʶ ʢʠʾʚʩʴʢʦʾ
ʩʚʽʪʠ.
ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʟʥʽʤʢʽʚ Google Earth ʙʫʣʦ ʚʠʜʽʣʝʥʦ 340 ʟʩʫʚʥʠʭ ʦʙ'ʻʢʪʽʚ ʚ ʤʝʞʘʭ ʩʩ.

ʂʨʝʥʠʯʽ,  ʇʽʜʛʽʨʮʽ,  ʄʘʣʽ ɼʤʠʪʨʦʚʠʯ ,̔  ɺʝʣʠʢʽ ɼʤʠʪʨʦʚʠʯ ,̔  ʂʘʧʫʩʪʷʥʢʘ, ʉʪʘʨʽ ɹʝʟʨʘʜʠʯʽ,
ʅʦʚʽ ɹʝʟʨʘʜʠʯ ,̔ ɼʝʨʝʚ’ʷʥʘ, ʍʘʣʝʧ’ʷ, ɺʠʪʘʯʽʚ, ʂʦʧʘʯʽʚ, ʇʝʨʰʝ ʊʨʘʚʥʷ, ʆʙʫʭʽʚ, ʊʨʠʧʽʣʣʷ,
ʉʪʘʡʢʠ, ʉʪʝʧʦʢ, ʂʨʘʩʥʝ, ʑʝʨʙʘʢʽʚʢʘ, ɾʫʢʽʚʮ ,̔ ɼʦʣʠʥʘ,  ɺʝʨʝʤ’ʷ (ʨʠʩ. 2), ʪʘ ʢʦʥʚʝʨʪʦʚʘʥʦ ʫ
ʚʠʛʣʷʜʽ ʰʝʡʧ-ʬʘʡʣʫ ʡ ʟʘʚʘʥʪʘʞʝʥʦ ʜʦ ʙʘʟʠ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʨʦʻʢʪʫ.

ʈʠʩʫʥʦʢ 2 ʃʦʢʘʣʽʟʘʮʽʷ ʟʩʫʚʥʠʭ ʦʙ'ʻʢʪʽʚ (340), ʱʦ ʚʠʜʽʣʝʥʽ ʥʘ ʦʩʥʦʚʽ ʟʥʽʤʢʽʚ Google Earth.

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʫ ʚʠʛʣʷʜʽ ʢʘʨʪ ʽʥʚʝʥʪʘʨʠʟʘʮʽʾ ʟʩʫʚʽʚ ʚ ʤʝʞʘʭ ʉʝʨʝʜʥʴʦʛʦ
ʇʨʠʜʥʽʧʨʦʚ’ʷ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ, ʱʦ 80% ʟʩʫʚʥʠʭ ʧʨʦʮʝʩʽʚ ʧʨʠʫʨʦʯʝʥʽ ʜʦ ʩʭʠʣʽʚ ʨʽʯʦʢ ʪʘ
ʧʣʽʦʮʝʥʦʚʠʭ ʚʽʜʢʣʘʜʘʭ ʯʝʨʚʦʥʦ-ʙʫʨʠʭ ʛʣʠʥ ʚ ʤʝʞʘʭ ʷʨʫʞʥʦ-ʙʘʣʢʦʚʦ  ʾ ʩʠʩʪʝʤʠ ʥʘ ʦʢʦʣʠʮʷʭ
ʩʩ. ʄʘʣʽ ʇʨʠʮʴʢʠ, ʆʥʘʮʴʢʠ, ɺʝʜʤʝʜʽʚʢʘ, ɹʝʨʝʩʥʷʛʠ, ɹʘʣʠʢʦ-ʑʫʯʠʥʢʘ, ʄʘʢʝʜʦʥʠ, ʇʽʚʮ  ̔(ʨʠʩ.
2). ʊʘʢʦʞ ʟʩʫʚʠ ʬʦʨʤʫʶʪʴʩʷ ʚ ʤʝʞʘʭ ʥʝʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʟʩʫʚʥʠʭ ʚʽʜʢʣʘʜʽʚ, ʷʢʽ ʧʦʰʠʨʝʥʽ ʥʘ
ʧʨʘʚʦʙʝʨʝʞʥʠʭ ʩʭʠʣʘʭ ʨ. ɼʥʽʧʨʦ, ʚ ʙʘʣʢʘʭ ʪʘ ʷʨʘʭ ʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚʩʽʤʘ ʣʽʪʦʣʦʛʽʯʥʠʤʠ
ʨʽʟʥʦʚʠʜʘʤʠ ʯʝʪʚʝʨʪʠʥʥʦ ,ʾ ʥʝʦʛʝʥʦʚʦ  ʾʪʘ ʧʘʣʝʦʛʝʥʦʚʦ  ʾʩʠʩʪʝʤ.

1. ɯʚʘʥʽʢ ʆ., ʐʝʚʯʫʢ ɺ., ʂʨʘʚʯʝʥʢʦ ɼ., ɻʘʜʷʮʴʢʘ ʂ. ʇʨʦʛʥʦʟʫʚʘʥʥʷ ʟʩʫʚʥʦ  ʾʥʝʙʝʟʧʝʢʠ ʪʘ
ʦʮʽʥʢʘ ʚʧʣʠʚʫ ʥʘ ʩʫʩʧʽʣʴʩʪʚʦ: ʛʦʣʦʚʥʽ ʧʽʜʭʦʜʠ, ʧʨʠʥʮʠʧʠ, ʤʝʪʦʜʠʢ // ɺʽʩʥʠʢ ʂʅʋ. ɻʝʦʣʦʛʽʷ.
1(100), 2023ʘ, ʉ. 6 – 14. DOI: http://doi.org/10.17721/1728-2713.100.01

2. Ivanik O., Hadiatska K., Tustanovska L., Kravchenko D., Vilkhovyi R. Regional landslide
hazard assessment using susceptibility mapping: A case study of Middle Dnieper Area, Ukraine //
Conference Proceedings, Landslides 2023: Fourth EAGE Workshop on assessment of landslide
hazards and impact on communities, 18-21 September, 2023ʙ,  1-5. https://doi.org/10.3997/2214-
4609.2023500045

ʈʝʢʦʤʝʥʜʦʚʘʥʦ ʜʦ ʜʨʫʢʫ ʥʘʫʢʦʚʠʤ ʢʝʨʽʚʥʠʢʦʤ: ɻʘʜʷʮʴʢʘ ʂ.ʇ. (ʢʘʥʜʠʜʘʪ ʛʝʦʣʦʛʽʯʥʠʭ ʥʘʫʢ,
ʘʩʠʩʪʝʥʪ ʢʘʬʝʜʨʠ ʟʘʛʘʣʴʥʦʾ ʪʘ ʽʩʪʦʨʠʯʥʦʾ ʛʝʦʣʦʛʽʾ, ʅʅɯ «ɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʾ» ʂʠʾʚʩʴʢʦʛʦ
ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ)

Vilkhovyi R., SPATIAL DISTRIBUTION OF LANDSLIDE-PRONE AREAS WITHIN
THE MIDDLE DNIEPER REGION

http://doi.org/10.17721/1728-2713.100.01
https://doi.org/10.3997/2214-4609.2023500045
https://doi.org/10.3997/2214-4609.2023500045
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ʆʎɯʅʂɸ ʉʇʈʀʁʅʗʊʃʀɺʆʉʊɯ ʊɽʈʀʊʆʈɯɰ ɿɸʂɸʈʇɸʊʉʔʂʆɰ ʆɹʃɸʉʊɯ ʑʆɼʆ
ʈʆɿɺʀʊʂʋ ɿʉʋɺʅʀʍ ʇʈʆʎɽʉɯɺ ʅɸ ʆʉʅʆɺɯ ɻɯʉ ɸʅɸʃɯɿʋ

ʇʝʪʨʫʰʝʥʢʦ ɽ.C. ʩʪʫʜʝʥʪ,
ʅʅɯ «ɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʾ»

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥ  ̔ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ

ɺʠʷʚʣʝʥʦ ʪʘ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʯʠʥʥʠʢʠ ʬʦʨʤʫʚʘʥʥʷ ʛʨʘʚʽʪʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʤʝʞʘʭ ɿʘʢʘʨʧʘʪʩʴʢʦ  ʾʦʙʣʘʩʪʽ.
ɿʘʩʪʦʩʦʚʘʥʦ ʦʚʝʨʣʝʡʥʠʡ ʘʥʘʣʽʟ ʽʟ ʟʥʘʯʝʥʥʷʤʠ ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʯʠʥʥʠʢʽʚ ʟʩʫʚʦʫʪʚʦʨʝʥʥʷ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ
ʦʪʨʠʤʘʥʦ ʢʘʨʪʫ ʡʤʦʚʽʨʥʦʩʪʽ ʟʩʫʚʦʥʝʙʝʟʧʝʢʠ.

The factors contributing to the formation of gravity processes within the Transcarpathian region were identified and
analyzed. An overlay analysis with weighting coefficients for landslide formation factors was conducted, resulting in a
map depicting the probability of landslide hazard.

ɿʩʫʚʥʽ ʧʨʦʮʝʩʠ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʯʠʩʣʘ ʦʜʥʠʭ ʽʟ ʥʘʡʙʽʣʴʰ ʢʘʪʘʩʪʨʦʬʽʯʥʠʭ  ̔ ʥʝʙʝʟʧʝʯʥʠʭ
ʛʝʦʥʝʙʝʟʧʝʢ ʧʨʠʨʦʜʥʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʷʢʽ ʰʠʨʦʢʦ ʧʦʰʠʨʝʥʽ ʚ ʫʩʴʦʤʫ ʩʚʽʪʽ, ʦʩʦʙʣʠʚʦ ʚ ʛʽʨʩʴʢʠʭ
ʨʘʡʦʥʘʭ  ̔ɿʘʢʘʨʧʘʪʩʴʢʠʡ ʨʝʛʽʦʥ ʪʦʤʫ ʥʝ ʚʠʢʣʶʯʝʥʥʷʤ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʠʭ
ʯʠʥʥʠʢʽʚ ʬʦʨʤʫʚʘʥʥʷ, ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʪʘ ʽʥʚʝʥʪʘʨʠʟʘʮʽʷ ʽʩʥʫʶʯʠʭ ʟʩʫʚʽʚ ʪʘ ʩʪʚʦʨʝʥʥʷ ʢʘʨʪʠ
ʩʧʨʠʡʥʷʪʣʠʚʦʩʪ  ̔ ʪʝʨʠʪʦʨʽʾ ʱʦʜʦ ʨʦʟʚʠʪʢʫ ʟʩʫʚʥʠʭ ʧʨʦʮʝʩʽʚ, ʻ ʥʝʦʙʭʽʜʥʠʤʠ ʢʨʦʢʘʤʠ ʜʣʷ
ʤʽʥʽʤʽʟʘʮʽʾ ʨʠʟʠʢʽʚ (ʐʪʦʛʨʠʥ, 2023; ʐʝʭʫʥʦʚʘ, 2022). ʂʘʨʪʠ ʩʧʨʠʡʥʷʪʣʠʚʦʩʪʽ, ʱʦʜʦ
ʨʦʟʚʠʪʢʫ ʟʩʫʚʥʠʭ ʧʨʦʮʝʩʽʚ, ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʩʪʘʪʠʩʪʠʯʥʠʭ ʟʚ’ʷʟʢʽʚ ʤʽʞ ʫʤʦʚʘʤʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ
ʩʝʨʝʜʦʚʠʱʘ (ʯʠʥʥʠʢʘʤʠ ʬʦʨʤʫʚʘʥʥʷ) ʪʘ ʟʩʫʚʘʤʠ, ʱʦ ʙʫʣʠ ʟʘʬʽʢʩʦʚʘʥʽ ʨʘʥʽʰʝ.

ɿʛʽʜʥʦ ʽʟ ʚʝʢʪʦʨʠʟʦʚʘʥʠʤ ʥʘʙʦʨʦʤ ʜʘʥʠʭ ʽʥʚʝʥʪʘʨʠʟʘʮʽʾ ʟʩʫʚʽʚ ʫ ʜʘʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥ ,̔
ʷʢʠʡ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ 697 ʪʦʯʢʦʚʠʭ ʪʘ 172 ʧʦʣʽʛʦʥʘʣʴʥʠʭ ʦʙ'ʻʢʪʽʚ ʪʘ ʰʘʨʽʚ ʢʘʨʪ ʢʝʨʫʶʯʠʭ
ʬʘʢʪʦʨʽʚ, ʧʨʦʩʣʽʜʢʦʚʫʻʪʴʩʷ ʚʠʩʦʢʘ ʫʨʘʞʝʥʽʩʪʴ ʟʩʫʚʥʠʤʠ ʧʨʦʮʝʩʘʤʠ,  ʷʢʘ ʻ ʷʩʢʨʘʚʠʤ
ʧʨʠʢʣʘʜʦʤ ʚʧʣʠʚʫ ʷʢ ʛʝʦʣʦʛʦ-ʪʝʢʪʦʥʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ (ʥʘʷʚʥʽʩʪʴ ʜʠʩʣʦʢʦʚʘʥʠʭ
ʪʝʢʪʦʥʽʯʥʠʭ ʩʢʠʙ, ʩʢʣʘʜʝʥʠʭ ʬʣʽʰʦʚʠʤʠ ʫʪʚʦʨʝʥʥʷʤʠ ʢʨʝʡʜʦʚʦʛʦ ʪʘ ʧʘʣʝʦʛʝʥʦʚʦʛʦ ʚʽʢʫ, ʱʦ
ʟʘʛʘʣʦʤ ʧʨʝʜʩʪʘʚʣʝʥʽ ʧʽʩʢʦʚʠʢʘʤʠ, ʛʣʠʥʠʩʪʠʤʠ ʩʣʘʥʮʷʤʠ, ʘʣʝʚʨʦʣʽʪʘʤʠ ʪʘ ʘʨʛʽʣʽʪʘʤʠ),
ʛʝʦʤʦʨʬʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ (ʤʦʨʬʦʣʦʛʽʷ ʩʭʠʣʽʚ ʧʨʠʪʘʤʘʥʥʘ ʜʣʷ ʛʽʨʩʴʢʦ  ʾ ʤʽʩʮʝʚʦʩʪʽ,
ʚʠʩʦʢ  ̔ʧʦʢʘʟʥʠʢʠ ʢʨʫʪʠʟʥʠ ʩʭʠʣʽʚ, ʛʣʠʙʦʢʝ ʨʦʟʯʣʝʥʫʚʘʥʥʷ ʨʝʣʴʻʬʫ) ʪʘ ʛʽʜʨʦʣʦʛʽʯʥʠʭ ʫʤʦʚ
(ʛʫʩʪʘ ʱʽʣʴʥʽʩʪʴ ʨʽʯʢʦʚʦ  ʾ ʤʝʨʝʞ ,̔ ʥʘʷʚʥʽʩʪʴ ʚʦʜʦʥʦʩʥʠʭ ʛʦʨʠʟʦʥʪʽʚ ʚ ʪʦʚʱ  ̔ ʝʣʶʚʽʘʣʴʥʦ-
ʜʝʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ) ʪʘ ʩʧʝʮʠʬʽʯʥʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ (ʥʝʨʽʚʥʦʤʽʨʥʠʡ ʨʦʟʧʦʜʽʣ
ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ, ʟʦʢʨʝʤʘ ʯʝʨʝʟ ʥʘʷʚʥʽʩʪʴ ʪʨʠʚʘʣʠʭ ʽʥʪʝʥʩʠʚʥʠʭ ʦʧʘʜʽʚ) ʪʘ ʘʥʪʨʦʧʦʛʝʥʥʝ
ʥʘʚʘʥʪʘʞʝʥʥʷ ʚ ʤʝʞʘʭ ʟʩʫʚʦʥʝʙʝʟʧʝʯʥʠʭ ʜʽʣʷʥʦʢ (Land Use, NDVI). ɸʣʛʦʨʠʪʤ ʚʠʢʦʥʘʥʥʷ
ʧʨʦʩʪʦʨʦʚʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 1.

ʈʠʩʫʥʦʢ 1. ɸʣʛʦʨʠʪʤ ʚʠʢʦʥʘʥʥʷ ʧʨʦʩʪʦʨʦʚʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʚ ɻɯʉ ʩʝʨʝʜʦʚʠʱʽ ʥʘ ʦʩʥʦʚʽ Weight ʘʥʘʣʽʟʫ

ɿʘʢʣʶʯʥʠʤ ʝʪʘʧʦʤ ʧʨʦʩʪʦʨʦʚʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʙʫʣʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʚʝʨʣʝʡʥʦʛʦ ʘʥʘʣʽʟʫ ʽʟ
ʟʥʘʯʝʥʥʷʤʠ ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ  ʦʪʨʠʤʘʥʦ ʢʘʨʪʫ ʡʤʦʚʽʨʥʦʩʪʽ
ʟʩʫʚʦʥʝʙʝʟʧʝʢʠ (ʨʠʩ. 2).
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ʈʠʩʫʥʦʢ 2. ʂʘʨʪʘ ʩʧʨʠʡʥʷʪʣʠʚʦʩʪʽ ʪʝʨʠʪʦʨʽʾ ɿʘʢʘʨʧʘʪʩʴʢʦʾ ʦʙʣʘʩʪʽ ʱʦʜʦ ʨʦʟʚʠʪʢʫ ʛʨʘʚʽʪʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ

ʈʝʟʫʣʴʪʘʪʠ ʦʚʝʨʣʝʡʥʦʛʦ ʘʥʘʣʽʟʫ ʧʦʢʘʟʘʣʠ, ʱʦ 274 ʟʩʫʚʠ ʧʨʠʫʨʦʯʝʥʦ ʜʦ ʩʭʠʣʽʚ
ʢʨʫʪʠʟʥʦʶ -  (5°-13°), 223 ʟʩʫʚʠ - (14°-22°), 234 ʟʩʫʚʠ ʧʨʠʫʨʦʯʝʥ  ̔ ʜʦ ʚʠʩʦʯʠʥʥʠʭ ʜʽʣʷʥʦʢ
ʨʝʣʴʻʬʫ (545- 825 ʤ), 229 ʟʩʫʚʽʚ ʧʨʠʫʨʦʯʝʥʦ ʜʦ ʚʽʜʤʽʪʦʢ (282-544 ʤ), 446 ʟʩʫʚʽʚ ʬʦʨʤʫʶʪʴʩʷ
ʚ ʟʦʥʽ ʩʝʨʝʜʥʴʦʨʽʯʥʦ  ʾ ʢʽʣʴʢʦʩʪ  ̔ ʦʧʘʜʽʚ (155 ʤʤ/ʨ). ʈʝʟʫʣʴʪʘʪʠ ʚʢʘʟʫʶʪʴ, ʱʦ 359 ʟʩʫʚʽʚ
ʘʢʪʠʚʽʟʫʶʪʴʩʷ ʥʘ ʚʽʜʜʘʣʽ 2-4 ʢʤ ʚʽʜ ʨʽʯʢʦʚʦ  ʾ ʤʝʨʝʞʽ ʧʝʨʝʚʘʞʥʦ ʚ ʤʝʞʘʭ ʷʨʫʞʥʦ-ʙʘʣʢʦʚʦʾ
ʩʠʩʪʝʤʠ, ʽ ʣʠʰʝ 133 ʟʩʫʚʠ - ʥʘ ʚʽʜʩʪʘʥ  ̔ 500 ʤ ʚʽʜ ʨʽʯʦʢ. ɿʘʬʽʢʩʦʚʘʥʦ ʧʨʷʤʠʡ ʚʧʣʠʚ
ʥʝʨʽʚʥʦʤʽʨʥʦʾ ʢʽʣʴʢʦʩʪ  ̔ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ  ʪʘ ʽʥʜʝʢʩʽʚ ʚʦʣʦʛʦʩʪʽ ʪʘ ʨʦʩʣʠʥʥʦʩʪʽ.

1. ʐʪʦʛʨʠʥ ʃ.ɺ., ʂʘʩʽʷʥʯʫʢ ɼ.ɺ., ɹʘʨʘʥʽʯʝʥʢʦ ɺ.ɺ., ʐʪʦʛʨʠʥ ʄ.ɺ. ɻʝʦʽʥʬʦʨʤʘʮʽʡʥʠʡ
ʘʥʘʣʽʟ ʧʨʠʨʦʜʥʠʭ ʯʠʥʥʠʢʽʚ ʬʦʨʤʫʚʘʥʥʷ ʟʩʫʚʽʚ ʫ ʨʝʛʽʦʥ  ̔ ʉʢʣʘʜʯʘʩʪʠʭ ʂʘʨʧʘʪ (ʫ ʤʝʞʘʭ
ɿʘʢʘʨʧʘʪʩʴʢʦʾ ʦʙʣʘʩʪʽ) // ʅʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʡ ʞʫʨʥʘʣ, ˉ 1 (27), 2023, 75-84 DOI:
10.31471/2415-3184-2023-1(27)-75-84

2. ʐʝʭʫʥʦʚʘ ʉ. ɹ., ʉʶʤʘʨ ʅ. ʇ., ʃʦʙʘʩʦʚ ʆ. ʇ., ʉʪʘʜʥʽʯʝʥʢʦ ʉ. ʄ. ɸʥʘʣʽʟ ʧʨʦʩʪʦʨʦʚʠʭ
ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʧʦʰʠʨʝʥʥʷ ʟʩʫʚʽʚ ʫ ʤʝʞʘʭ ɿʘʢʘʨʧʘʪʩʴʢʦ  ʾʦʙʣʘʩʪʽ ʟʘʩʦʙʘʤʠ ɻɯʉ // ʋʢʨ. ʛʝʦʛʨ.
ʞʫʨʥ. 2022. ˉ 3. ʉ. 11–20.

ʈʝʢʦʤʝʥʜʦʚʘʥʦ ʜʦ ʜʨʫʢʫ ʥʘʫʢʦʚʠʤ ʢʝʨʽʚʥʠʢʦʤ: ɻʘʜʷʮʴʢʘ ʂ.ʇ. (ʢʘʥʜʠʜʘʪ ʛʝʦʣʦʛʽʯʥʠʭ ʥʘʫʢ,
ʘʩʠʩʪʝʥʪ ʢʘʬʝʜʨʠ ʟʘʛʘʣʴʥʦʾ ʪʘ ʽʩʪʦʨʠʯʥʦʾ ʛʝʦʣʦʛʽʾ, ʅʅɯ «ɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʾ» ʂʠʾʚʩʴʢʦʛʦ
ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ)

Petrushenko E., LANDSLIDE SUSCEPTIBILITY MAPPING AND ASSESSMENT
USING GIS ANALYSIS OF TRANSCARPATHIAN REGION
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ɯʉʊʆʈɯʗ ɼʆʉʃɯɼɾɽʅʔ ʊɸ ʉʊɸʅ ɺʀɺʏɽʅʆʉʊɯ ʊʀʇʋ BRACHIOPODA ɿ
ɺɽʈʍʅʔʆʂʈɽʁɼʆɺʀʍ ɺɯɼʂʃɸɼɯɺ ɺʆʃʀʅʆ-ʇʆɼɯʃʃʗ

ʇʦʨʪʥʦʚʘ ɸ.ɯ.., ʩʪʫʜʝʥʪʢʘ
ʅʅɯ «ɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʾ»

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥ  ̔ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ

ʋ ʮʽʡ ʨʦʙʦʪʽ ʧʨʝʜʩʪʘʚʣʝʥʘ ʽʩʪʦʨʽʷ ʜʦʩʣʽʜʞʝʥʥʷ ʧʘʣʝʦʥʪʦʣʦʛʽʯʥʠʭ ʨʝʰʪʦʢ ʪʠʧʫ Brachiopoda  ʫ
ʚʝʨʭʥʴʦʢʨʝʡʜʦʚʠʭ ʚʽʜʢʣʘʜʘʭ ɺʦʣʠʥʦ-ʇʦʜʽʣʣʷ, ʪʘ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʩʪʘʥ ʚʠʚʯʝʥʦʩʪʽ ʥʘ ʜʘʥʽʡ ʪʝʨʠʪʦʨʽʾ ʨʝʰʪʦʢ
ʪʠʧʫ Brachiopoda.

This paper presents the history of the study of paleontological remains of the Brachiopoda type in the Upper
Cretaceous sediments of Volyn-Podillya and analyzes the state of study of Brachiopoda remains in this area.

ʇʝʨʰʽ ʢʦʥʢʨʝʪʥ  ̔ʜʘʥʽ ʧʨʦ ʢʨʝʡʜʦʚ  ̔ʚʽʜʢʣʘʜʠ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʪʝʨʠʪʦʨʽʾ ʤʽʩʪʷʪʴʩʷ ʫ ʚʠʜʘʥʽʡ ʚ
1830 ʨ. ʨʦʙʦʪ  ̔ɽ. ɽʡʭʚʘʣʴʜʘ [5]. ʋ ʥʽʡ ʘʚʪʦʨ ʨʦʟʜʽʣʠʚ ʚʽʜʩʣʦʥʝʥ  ̔ʪʫʪ ʧʦʨʦʜʠ ʥʘ ʯʦʪʠʨʠ ʛʨʫʧʠ,
ʜʦ ʦʜʥʽ̒ ʾ ʟ ʷʢʠʭ ʚʽʜʥʽʩ ʢʨʝʡʜʫ, ʘ ʪʘʢʦʞ ʥʘʚʽʚ ʦʧʠʩʠ ʪʠʧʦʚʠʭ ʚʽʜʩʣʦʥʝʥʴ ʚʝʨʭʥʴʦʢʨʝʡʜʦʚʠʭ
ʚʽʜʢʣʘʜʽʚ ʥʘ ɺʦʣʠʥ  ̔ʡ ʫ ʙʘʩʝʡʥ  ̔ɼʥʽʩʪʨʘ.
ɼʝʪʘʣʴʥʽʰ  ̔ʚʽʜʦʤʦʩʪ  ̔ʧʨʦ ʢʨʝʡʜʦʚ  ̔ʫʪʚʦʨʝʥʥʷ ʮʴʦʛʦ ʨʝʛʽʦʥʫ ʜʝʱʦ ʧʽʟʥʽʰʝ ʦʧʫʙʣʽʢʫʚʘʚ ɻ.

ʇʫʰ [9]. ɺʽʥ ʦʧʠʩʘʚ ʙʣʠʟʴʢʦ ʧʽʚʪʦʨʠ ʩʦʪʥʽ ʚʽʜʩʣʦʥʝʥʴ ʪʘ ʚʠʜʽʣʠʚ ʚʝʨʩʪʚʠ ʢʨʝʡʜʦʚʠʭ
ʤʝʨʛʝʣʽʚ, ʙʽʣʦ  ʾʧʠʩʘʣʴʥʦ  ʾʢʨʝʡʜʠ ʽ ʛʽʧʩʠ. ʋ ʚʠʜʘʥʽʡ ʦʢʨʝʤʦ ʧʘʣʝʦʥʪʦʣʦʛʽʯʥʽʡ ʯʘʩʪʠʥʽ ɻ. ʇʫʰ
[Pusch G., 1837] ʦʧʠʩʘʚ ʚʝʣʠʢʫ ʢʦʣʝʢʮʽʶ ʢʨʝʡʜʦʚʦʾ ʬʘʫʥʠ.
ʂʨʝʡʜʦʚʽ ʚʽʜʢʣʘʜʠ ʟ  ̔ʃʴʚʦʚʘ ʡ ʦʢʦʣʠʮʴ ʚʧʝʨʰʝ ʦʧʠʩʘʚ ʈ. ʂʥʝʨ ʫ 1848 ʨ. [Kner, 1848].

ʇʦʨʷʜ ʟ ʽʥʰʠʤʠ ʛʨʫʧʘʤʠ ʚʠʢʦʧʥʠʭ ʟ ʢʨʝʡʜʦʚʠʭ ʚʽʜʢʣʘʜʽʚ ɺʦʣʠʥʦ-ʇʦʜʽʣʣʷ ʚʽʥ ʟʛʘʜʫʻ
ʥʘʩʪʫʧʥʽ ʚʠʜʠ ʙʨʘʭʽʦʧʦʜ: Terebratula carnea Soiv., Terebratula obesa Sow., Rhynchonella
plicatilis Sow., Magas pumilus Sow.ʋ 1874 ʨ. ʉ. ɿʘʨʝʥʯʥʠʡ ʚʧʝʨʰʝ ʟʘʧʨʦʧʦʥʫʚʘʚ ʩʭʝʤʫ
ʩʪʨʘʪʠʛʨʘʬʽʯʥʦʛʦ ʧʦʜʽʣʫ ʢʨʝʡʜʦʚʠʭ ʚʽʜʢʣʘʜʽʚ ɺʦʣʠʥʦ-ʇʦʜʽʣʣʷ.
ɺʠʚʯʝʥʥʷʤ ʩʝʥʦʤʘʥʩʴʢʠʭ ʧʦʨʽʜ ʽ ʾʭ ʬʘʫʥʠ ʟʘʡʤʘʣʠʩʴ ʜʘʣʽ ɽ. ɼʫʥʽʢʦʚʩʴʢʠʡ (Dunikowski,

1888), ɯ. ʌ. ʉʽʥʮʦʚ (1882), ʇ. ʗ. ɸʨʤʘʰʝʚʩʴʢʠʡ (1882), ɻ. ɸ. ʈʘʜʢʝʚʠʯ (1891, 1897, 1898), ʉ.
ɺʝʡʛʥʝʨ (Weigner, 1909), ɹ. ɹʫʷʣʴʩʴʢʠʡ (Bujalski, 1911, 1921)  ̔ʗ. ʅʦʚʘʢ (Nowak, 1917). ɿ
ʚʝʨʭʥʴʦʛʦ ʪʫʨʦʥʫ ʙʫʣʠ ʚʠʟʥʘʯʝʥ  ̔ ʥʘʩʪʫʧʥʽ ʚʠʜʠ: (ʉ. ɯ. ʇʘʩʪʝʨʥʘʢ , 1968) Rhynchonella cf.
Antidichotoma, Tereblatulina chrysalis (Schlʦen), Magas geinitzi  (Schlʦenb), Rhynchonella cuvieri
Orb.
ʋ ʧʦʜʘʣʴʰʠʭ ʨʦʢʘʭ ʨʷʜ ʜʦʩʣʽʜʥʠʢʽʚ ʚʠʚʯʘʣʠ ʩʪʨʘʪʠʛʨʘʬʽʶ ʪʘ ʙʫʜʦʚʫ ʢʨʝʡʜʦʚʦʾʪʦʚʱʽ

ɺʦʣʠʥʦ-ʇʦʜʽʣʣʷ. ʅʘʡʚʘʛʦʤʽʰ  ̔ ʚʥʝʩʢʠ ʥʘʣʝʞʘʪʴ ʉ.ɯ. ʇʘʩʪʝʨʥʘʢʫ, ɺ.ɯ. ɻʘʚʨʠʣʠʰʠʥʫ, ɺ.ɸ.
ɻʠʥʜʽ, ʉ.ʇ. ʂʦʮʶʙʠʥʩʴʢʦʤʫ, ʖ.ʄ. ʉʝʥʴʢʦʚʩʴʢʦʤʫ, ɺ.ʆ. ʉʦʙʝʮʴʢʦʤʫ, ɸ.ʄ. ɺʦʣʦʰʠʥʽʡ, ʉ.ɺ.
ʈʦʟʫʤʝʡʢʦ ʪʘ ʽʥ. ʚ ʾʭʥʽʭ ʫʟʘʛʘʣʴʥʶʶʯʠʭ ʧʨʘʮʷʭ [1].
ɯ.ɯ. ɯʱʝʥʢʦ (2002) ʚ ʩʚʦʾʡ ʨʦʙʦʪʽ ʟʛʘʜʫʻ ʥʘʩʪʫʧʥʽ ʚʠʜʠ ʙʨʘʭʽʦʧʦʜ ʥʘ ʪʝʨʠʪʦʨʽʾ ɺʦʣʠʥʦ-

ʇʦʜʽʣʣʷ: Gisilina gisii (Roemer,1840), Gisilina faujasii (Quenstedt, 1848), Gyrosoria gracilis
(Schlotheim, 1813), Silicea striata (Wahlenberg, 1821), Bisulcina campaniensis (Orbigny, 1847),
Praeterebratulina defrancei (Davidson, 1855), Praeterebratulina auriculata (Roemer, 1846), Rugia
Steinichi, Rugia Posselti, Rugia Zelinskae, Rugia Rara.
ʋ ʩʚʽʪʽ ʥʘʡʧʦʚʥʽʰʝ ʧʠʪʘʥʥʷ ʤʦʨʬʦʣʦʛʽʾ ʙʨʘʭʽʦʧʦʜ, ʟʦʢʨʝʤʘ - ʧʽʟʥʴʦʢʨʝʡʜʦʚʠʭ, ʚʠʚʯʝʥʦ ʚ
ʨʦʙʦʪʘʭ ʨʘʜʷʥʩʴʢʠʭ ʘʚʪʦʨʽʚ: ʂ.ɸ. ɸʩʪʘʬ'ʻʚʦ  ʾ (1959), ʖ.ɯ. ʂʘʮʘ (1965, 1974), ʊ.ʅ. ʉʤʠʨʥʦʚʘ
(1984, 1990), ʄ.ɯ. ʅʝʭʨʽʢʦʚʘ (1982), ʄ.ɺ. ʊʽʪʦʚʘ (1971, 1992) ʪʘ ʽʥ. ʉʝʨʝʜ ʟʘʨʫʙʽʞʥʠʭ
ʜʦʩʣʽʜʥʠʢʽʚ ʙʫʜʦʚʫ ʯʝʨʝʧʘʰʦʢ ʙʨʘʭʽʦʧʦʜ ʜʝʪʘʣʴʥʦ ʨʦʟʽʙʨʘʥʦ ʽ ʧʨʦʽʣʶʩʪʨʦʚʘʥʦ ʚ ʨʦʙʦʪʘʭ
M.R. Sahni (1925, 1929, 1958), F. G. Stehli (1965), E. F. Owen (1964, 1970, 1977, 1988), U.
Asgaard (1975), G.A. Cooper (1983), M. B. Johansen (1989), D. Gaspard (2013, 2014).
ʋ ʤʝʞʘʭ ʩʫʤʽʞʥʠʭ ʪʝʨʠʪʦʨʽʡ, ʪʘʢʠʭ ʷʢ ʇʨʠʢʘʩʧʽʡʩʴʢʘ ʟʘʧʘʜʠʥʘ, ʊʫʨʘʥʩʴʢʘ ʧʣʠʪʘ ʟ

ʛʽʨʩʴʢʠʤ ʦʙʨʘʤʣʝʥʥʷʤ ʂʦʧʝʪʜʘʛʘ, ɼʥʽʧʨʦʚʩʴʢʦ-ɼʦʥʝʮʴʢʘ ʟʘʧʘʜʠʥʘ ʽ ʛʽʨʩʴʢʽ ʩʧʦʨʫʜʠ ʂʨʠʤʫ
ʪʘ ʂʘʚʢʘʟʫ ʧʽʟʥʴʦʢʨʝʡʜʷʥʽ ʙʨʘʭʽʦʧʦʜʠ ʚʠʚʯʝʥʽ ʙʽʣʴʰʦʶ ʤʽʨʦʶ. ʇʨʠ ʢʦʤʧʣʝʢʩʥʦʤʫ ʨʦʟʛʣʷʜʽ
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ʙʽʦʩʪʨʘʪʠʛʨʘʬʽʾ ʚʝʨʭʥʴʦʢʨʝʡʜʷʥʠʭ ʚʽʜʢʣʘʜʝʥʴ ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʨʝʛʽʦʥʽʚ ʚʠʜʘʥʦ ʤʦʥʦʛʨʘʬʽʯʥʽ
ʦʧʠʩʠ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʮʽʻʾ ʛʨʫʧʠ ʙʝʟʭʨʝʙʝʪʥʠʭ, ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʭʝʤʠ ʩʪʨʘʪʠʛʨʘʬʽʯʥʦʛʦ
ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʙʨʘʭʽʦʧʦʜʽʚ (ɸʪʣʘʩ..., 1956; ɸʪʣʘʩ..., 1974; ɸʪʣʘʩ..., 1982; ɸʪʣʘʩ..., 1992;
ɸʪʣʘʩ..., 1997; ʆʣʬʝʨʴʝʚ, ɸʣʝʢʩʝʝʚ, 2005).
ɺʪʽʤ, ʟʘ ʨʘʜʷʥʩʴʢʠʭ ʯʘʩʽʚ ʥʘʡʙʽʣʴʰʝ ʫʚʘʛʠ ʧʨʠʜʽʣʷʣʦʩʷ ʚʘʞʣʠʚʠʤ ʜʣʷ ʩʪʨʘʪʠʛʨʘʬʽʾ ʛʨʫʧʘʤ
ʪʚʘʨʠʥ (ʘʤʦʥʽʪʘʤ, ʬʦʨʘʤʽʥʽʬʝʨʘʤ), ʟʘ ʷʢʠʤʠ ʤʦʞʥʘ ʙʫʣʦ ʧʨʦʚʦʜʠʪʠ ʟʦʥʘʣʴʥʫ ʢʦʨʝʣʷʮʽʶ
ʟʥʘʯʥʦ ʚʽʜʜʘʣʝʥʠʭ ʨʝʛʽʦʥʽʚ. ʅʘʪʦʤʽʩʪʴ ʪʘʢʩʦʥʦʤʽʯʥʠʡ ʩʢʣʘʜ ʙʨʘʭʽʦʧʦʜ, ʧʦʰʠʨʝʥʠʭ ʫ
ʢʨʝʡʜʦʚʠʭ ʚʽʜʢʣʘʜʘʭ ɺʦʣʠʥʦ-ʇʦʜʽʣʣʷ, ʟʘʣʠʰʘʚʩʷ ʥʝʚʠʚʯʝʥʠʤ.
ʉʠʩʪʝʤʘʪʠʯʥʠʡ ʩʢʣʘʜ Brachiopoda ʧʽʟʥʴʦʢʨʝʡʜʦʚʦʛʦ ʤʦʨʩʴʢʦʛʦ ʙʘʩʝʡʥʫ ʧʣʘʪʬʦʨʤʥʦʾ

ʋʢʨʘʾʥʠ  ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʧ’ʷʪʠ ʨʷʜʽʚ: Terebratulida, Rhynchonellida, Acrotretida,
Craniida i Lingulida, ʜʦ ʷʢʠʭ ʥʘʣʝʞʘʪʴ 40 ʨʦʜʽʚ (ʗʢʫʰʠʥ, 2010), ʷʢ  ̔ ʰʠʨʦʢʦ ʦʧʠʩʘʥʽ ʚ
ʚʽʜʢʣʘʜʘʭ ɼʦʥʙʘʩʫ ʪʘ ʂʨʠʤʫ, ʪʦʜʽ ʷʢ ʫ ʚʝʨʭʥʽʡ ʢʨʝʡʜʽ ɺʦʣʠʥʦ-ʇʦʜʽʣʴʩʴʢʦ  ʾʧʣʠʪʠ ʢʽʣʴʢʽʩʪʴ
ʦʧʠʩʘʥʠʭ ʨʦʜʽʚ ʩʢʣʘʜʘʻ ʜʦ 10. ʇʦʧʝʨʝʜʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʮʽʻʾ ʩʪʨʘʪʠʛʨʘʬʽʯʥʦʾ ʛʨʫʧʠ ʬʘʫʥʠ,
ʧʨʦʚʝʜʝʥʽ ʥʘ ɺʦʣʠʥʦ-ʇʦʜʽʣʣʽ ʤʽʩʪʠʣʠ ʤʘʣʦ ʜʘʥʠʭ, ʙʨʘʭʽʦʧʦʜʠ ʟ ʮʽʻʾ ʪʝʨʠʪʦʨʽʾ ʧʨʠʚʝʜʝʥ  ̔ʣʠʰʝ
ʫ ʩʧʠʩʢʘʭ ʬʘʫʥʠ  ̔ʥʝ ʦʧʠʩʘʥ  ̔ʤʦʥʦʛʨʘʬʽʯʥʦ.
ɺʦʣʠʥʦ-ʇʦʜʽʣʣʷ ʻ ʚʘʞʣʠʚʦʶ ʧʨʦʤʽʞʥʦʶ ʣʘʥʢʦʶ ʤʽʞ ʜʦʙʨʝ ʚʠʚʯʝʥʠʤʠ ʨʦʟʨʽʟʘʤʠ

ʢʨʝʡʜʦʚʠʭ ʚʽʜʢʣʘʜʽʚ ʩʫʤʽʞʥʠʭ ʪʝʨʠʪʦʨʽʡ ʇʦʣʴʱʽ ʪʘ ʩʭʽʜʥʠʭ ʪʘ ʧʽʚʜʝʥʥʠʭ ʪʝʨʠʪʦʨʽʡ ʋʢʨʘʾʥʠ
(ɼʦʥʙʘʩʫ, ʂʨʠʤʫ), ʘʣʝ ʬʘʫʥʘ ʙʨʘʭʽʦʧʦʜ ʫ ʚʽʜʢʣʘʜʘʭ ɺʦʣʠʥʦ-ʇʦʜʽʣʴʩʴʢʦ  ʾʧʣʠʪʠ ʟʘʣʠʰʘʻʪʴʩʷ
ʤʘʣʦ ʚʠʚʯʝʥʦʶ ʪʘ ʧʦʪʨʝʙʫʻ ʧʦʛʣʠʙʣʝʥʦʛʦ ʩʠʩʪʝʤʘʪʠʯʥʦʛʦ ʚʠʚʯʝʥʥʷ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ
ʨʦʟʯʣʝʥʫʚʘʥʥʷ ʚʽʜʢʣʘʜʽʚ ʪʘ ʾʭʥʴʦʾ ʢʦʨʝʣʷʮʽ ,ʾ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʧʘʣʝʦʛʝʦʛʨʘʬʽʯʥʠʭ ʪʘ
ʧʘʣʝʦʝʢʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʩʝʨʝʜʦʚʠʱʘ ʧʦʙʫʪʫʚʘʥʥʷ ʪʦʛʦʯʘʩʥʦʾ ʙʽʦʪʠ ʪʦʱʦ.

1. ʇʘʩʪʝʨʥʘʢ ʉ. ɯ., ɻʘʚʨʠʣʠʰʠʥ ɺ. ɯ., ɻʠʥʜʘ ɺ. ɸ. ʪʘ ʽʥ. ʉʪʨʘʪʠʛʨʘʬʽʷ ʽ ʬʘʫʥʘ ʢʨʝʡʜʦʚʠʭ
ʚʽʜʢʣʘʜʽʚ ʟʘʭʦʜʫ ʋʢʨʘʾʥʠ ʙʝʟ ʂʘʨʧʘʪ.-ʂʠʾʚ. ʅʘʫʢʦʚʘ ʜʫʤʢʘ, 1967.-266ʩ.

2. ʗʢʫʰʠʥ ʃ.ʄ.. ɹʽʦʩʪʨʘʪʠʛʨʘʬʽʷ ʦʩʘʜʦʚʠʭ ʫʪʚʦʨʝʥʴ, ʧʘʣʝʦʛʝʦʛʨʘʬʽʷ ʪʘ ʧʘʣʝʦʝʢʦʣʦʛʽʷ
ʧʽʟʥʴʦʢʨʝʡʜʦʚʦʛʦ ʤʦʨʩʴʢʦʛʦ ʙʘʩʝʡʥʫ ʧʣʘʪʬʦʨʤʥʦʾ ʋʢʨʘʾʥʠ (ʟʘ ʤʘʢʨʦʬʘʫʥʦʶ) : ʘʚʪʦʨʝʬ. ʜʠʩ.
... ʢʘʥʜ. ʛʝʦʣ. ʥʘʫʢ: 04.00.09 ʂʠʾʚ, 2010. 45 ʩ..

3. ʀʱʝʥʢʦ ʀ. ʀ.. ʇʦʟʜʥʝʤʝʣʦʚʳʝ Cancellothyridʦidea (Brachiopoda, Terebratulida) ʋʢʨʘʠʥʳ
ʠ ʥʝʢʦʪʦʨʳʭ ʧʨʠʣʝʞʘʱʠʭ ʢ ʥʝʡ ʦʙʣʘʩʪʝʡ : ʘʚʪʦʨʝʬ. ʜʠʩ. ... ʢʘʥʜ. ʛʝʦʣ. ʥʘʫʢ: 04.00.09
ʍʘʨʴʢʦʚ, 2002. 226 ʩ..

4. ʆʣʬʝʨʴʝʚ ɸ.ɻ., ɸʣʝʢʩʝʝʚ ɸ.ʉ.. ʉʪʨʘʪʠʛʨʘʬʠʯʝʩʢʘʷ ʩʭʝʤʘ ʚʝʨʭʥʝʤʝʣʦʚʳʭ ʦʪʣʦʞʝʥʠʡ
ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʦʡ ʧʣʘʪʬʦʨʤʳ, 2005. – 204 ʩ

5. Eichwald E. Naturhistorische Skizze von Lithauen, Volhynien und Podolien in
geognostischmineralogisher, botanisher und zoologisher Hinsicht. – Wilna, 1830. – 256 s.

6. Kner R. Versteinerungen des Kreidemergels von Lemberg und seiner Umgebung //
7. Naturwissenschaftliche Abhandlungen. III. 2. Abth. – Wien, 1848. – S. 1-42.6.
8. Owen E.F. Cenomanian brachiopods from the Lower Chalk of esented Britain and northern

Europe. British Museum (Natural History). (Geol.) 44 (2): 65-175c.
9. Pusch G. Geognostische Beschreibuug von Polen, so wie der übrigen Nordkarpathen-Länder.

– Stuttgart und Tübingen, 1833-1836. – 338+695 s
10. Pusch G. Polens Paleontologie. – Stuttgart, 1837 – 218 s.

ʈʝʢʦʤʝʥʜʦʚʘʥʦ ʜʦ ʜʨʫʢʫ ʥʘʫʢʦʚʠʤ ʢʝʨʽʚʥʠʢʦʤ: ɻʘʜʷʮʴʢʘ ʂ.ʇ. (ʢʘʥʜʠʜʘʪ ʛʝʦʣʦʛʽʯʥʠʭ ʥʘʫʢ,
ʘʩʠʩʪʝʥʪ ʢʘʬʝʜʨʠ ʟʘʛʘʣʴʥʦʾ ʪʘ ʽʩʪʦʨʠʯʥʦʾ ʛʝʦʣʦʛʽʾ, ʅʅɯ «ɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʾ» ʂʠʾʚʩʴʢʦʛʦ
ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ)

Portnova A., THE RESEARCHES HISTORY AND THE CONDITION
OF UPPER CRETACEOUS BRACHIOPODS INVESTIGATION (VOLYN-PODILLYA
REGION, UKRAINE)
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ʈɽɻɯʆʅɸʃʔʅɽ ʇʈʆɻʅʆɿʋɺɸʅʅʗ ɿʉʋɺʅʆɰ ʅɽɹɽɿʇɽʂʀ ʅɸ ʆʉʅʆɺɯ
ʆɺɽʈʃɽʁʅʆɻʆ ɸʅɸʃɯɿʋ ɺ ʄɽɾɸʍ ɺʆʃʆɺɽʎʔʂʆɻʆ ʈɸʁʆʅʋ

ɿɸʂɸʈʇɸʊʉʔʂʆɰ ʆɹʃɸʉʊɯ

ʇʝʪʨʝʥʢʦ ʄ.ɸ., ʩʪʫʜʝʥʪ,
ʅʅɯ «ɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʾ»

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥ  ̔ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ

ɺ ʜʘʥʽʡ ʨʦʙʦʪʽ ʥʘʚʝʜʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʩʫʚʥʦʾ ʥʝʙʝʟʧʝʢʠ ʚ ʤʝʞʘʭ ɺʦʣʦʚʝʮʴʢʦʛʦ
ʨʘʡʦʥʫ ɿʘʢʘʨʧʘʪʩʴʢʦʾ ʦʙʣʘʩʪʽ. ʅʘ ʦʩʥʦʚʽ ʤʝʪʦʜʫ ʦʚʝʨʣʝʡʥʦʛʦ ʘʥʘʣʽʟʫ ʦʪʨʠʤʘʥʦ ʽʥʪʝʛʨʘʣʴʥʫ ʢʘʨʪʫ
ʟʩʫʚʦʥʝʙʝʟʧʝʢʠ ʟʘʜʣʷ ʚʠʷʚʣʝʥʥʷ ʟʦʥ ʡʤʦʚʽʨʥʦʛʦ ʨʦʟʚʠʪʢʫ ʟʩʫʚʽʚ. ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʫʪʴ
ʙʫʪʠ ʢʦʨʠʩʥʠʤʠ ʜʣʷ ʦʨʛʘʥʽʚ ʤʽʩʮʝʚʦʛʦ ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ ʪʘ ʨʷʪʫʚʘʣʴʥʠʭ ʩʣʫʞʙ ʫ ʧʨʠʡʥʷʪʪʽ ʨʽʰʝʥʴ ʱʦʜʦ
ʙʝʟʧʝʢʠ ʪʘ ʟʘʭʠʩʪʫ ʥʘʩʝʣʝʥʥʷ ʚʽʜ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʟʩʫʚʽʚ.

The consideration is given to the results of regional forecasting of landslide hazard within the Volovets district of
Zakarpattia region. The integrated susceptibility map of landslide hazard has been conducted, using the Weight overlay
analysis. This results represented accurate information about high probability zones of landslides occurrence. Thus, the
results of susceptibility mapping can be useful for local self-government bodies and rescue services for hazard
mitigation purpose and regional planning.

ʊʝʨʠʪʦʨʽʷ ʜʦʩʣʽʜʞʝʥʴ ʟʦʩʝʨʝʜʞʝʥʘ ʚ ʤʝʞʘʭ ɺʦʣʦʚʝʮʴʢʦʛʦ ʨʘʡʦʥʫ ɿʘʢʘʨʧʘʪʩʴʢʦ  ʾʦʙʣʘʩʪ .̔ ɺ
ʧʣʘʥ  ̔ʛʝʦʣʦʛʦ-ʪʝʢʪʦʥʽʯʥʦʛʦ ʨʘʡʦʥʫʚʘʥʥʷ ʧʨʠʫʨʦʯʝʥʘ ʜʦ ʂʨʦʩʥʝʥʩʴʢʦ  ʾʩʪʨʫʢʪʫʨʥʦ-ʬʘʮʽʘʣʴʥʦʾ
ʟʦʥʠ, ʷʢʘ ʚ ʩʚʦʶ ʯʝʨʛʫ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʌʣʽʰʦʚʠʭ ʂʘʨʧʘʪ, ʷʢʘ ʩʬʦʨʤʫʚʘʣʘʩʴ ʚʧʨʦʜʦʚʞ
ʢʨʝʡʜʦʚʦ-ʨʘʥʴʦʤʽʦʮʝʥʦʚʦʤʫ ʝʪʘʧʽ ʯʘʩʫ (ʨʠʩ.1). ɼʣʷ ʮʽʻʾ ʟʦʥʠ ʪʠʧʦʚʠʤʠ ʻ ʬʣʽh ʦʚʽ ʫʪʚʦʨʝʥʥʷ
ʪʘ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʥʠʭ ʪʝʢʩʪʫʨʥʦ-ʩʪʨʫʢʪʫʨʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʢʦʪʨ  ̔ ʩʢʣʘʜʝʥʘ ʤʝʟʦʟʦʡʩʴʢʦ-
ʢʘʡʥʦʟʦʡʩʴʢʠʤʠ ʫʪʚʦʨʝʥʥʷʤʠ [ɯʚʘʥʽʢ, 2008; Ivanik et al., 2023; ʐʝʭʫʥʦʚʘ ʪʘ ʽʥ., 2022]. ʉʘʤʝ
ʚ ʤʝʞʘʭ ʮʠʭ ʫʪʚʦʨʝʥʴ  ̔ʣʦʢʘʣʽʟʫʶʪʴʩʷ ʟʦʥʠ ʧʨʦʷʚʫ ʝʢʟʦʛʝʥʥʠʭ ʛʝʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʚ ʪʦʤʫ
ʯʠʩʣ  ̔ʟʩʫʚʥʠʭ.
ɺ ʤʝʞʘʭ ʉʭʽʜʥʠʭ ʂʘʨʧʘʪ, ʜʦ ʷʢʠʭ ʚʽʜʥʦʩʠʪʴʩʷ ɺʦʣʦʚʝʮʴʢʠʡ ʨʘʡʦʥ, ʚʠʜʽʣʝʥʦ ʩʪʨʫʢʪʫʨʥʦ-

ʬʘʮʽʘʣʴʥʽ ʟʦʥʠ, ʷʢʽ ʨʽʟʥʷʪʴʩʷ ʟʘ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ,
ʤʦʨʬʦʣʦʛʽʻʶ, ʨʝʣʴʻʬʦʤ: ʂʨʦʩʥʝʥʩʴʢʫ, ʏʦʨʥʦʛʽʨʩʴʢʫ, ʇʦʨʢʫʣʝʮʴʢʫ, ɼʫʢʣʷʥʩʴʢʫ, ʄʘʟʫʨʩʴʢʫ,
ʈʘʭʽʚʩʴʢʫ [ɻʥʠʣʢʦ, 2011].

ʈʠʩʫʥʦʢ 1. ʆʛʣʷʜʦʚʘ ʢʘʨʪʘ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʴ, ʚ ʤʝʞʘʭ ɺʦʣʦʚʝʮʴʢʦʛʦ ʨʘʡʦʥʫ
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ʅʘ ʦʩʥʦʚ  ̔ ʦʧʨʘʮʶʚʘʥʥʷ ʬʦʥʜʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʛʝʦʣʦʛʦ-ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʦʛʦ
ʮʝʥʪʨʫ ɼʇ «ɿʘʭʽʜʫʢʨʛʝʦʣʦʛʽʷ», ʅɸʂ «ʅʘʜʨʘ ʋʢʨʘʾʥʠ», ɼʅɺʇ «ɻʝʦʽʥʬʦʨʤ ʋʢʨʘʾʥʠ», ʚ
ʩʝʨʝʜʦʚʠʱ  ̔ArcMap 10.8. ʚʝʢʪʦʨʠʟʦʚʘʥʦ ʢʘʨʪʠ ʧʦʰʠʨʝʥʥʷ ʟʩʫʚʽʚ ʪʘ ʽʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʽʯʥʦʛʦ
ʨʘʡʦʥʫʚʘʥʥʷ ʟʘ ʨʝʛʽʦʥʘʣʴʥʠʤʠ ʫʤʦʚʘʤʠ ʨʦʟʚʠʪʢʫ ʝʢʟʦʛʝʥʥʠʭ ʛʝʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ
ɿʘʢʘʨʧʘʪʩʴʢʦʾ ʦʙʣʘʩʪ .̔
ɸʣʛʦʨʠʪʤ ʦʚʝʨʣʝʡʥʦʛʦ ʘʥʘʣʽʟʫ.
ʅʘ ʧʦʯʘʪʢʦʚʦʤʫ ʝʪʘʧʽ ʚʠʦʢʨʝʤʣʝʥʦ ʦʩʥʦʚʥʽ ʬʘʢʪʦʨʠ, ʱʦ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʬʦʨʤʫʚʘʥʥʽ

ʟʩʫʚʽʚ. ʏʘʩʪʠʥʘ ʽʥʬʦʨʤʘʮʽʾ ʙʫʣʘ ʦʮʠʬʨʦʚʘʥʘ ʟ ʛʝʦʧʨʦʩʪʦʨʦʚʠʤʠ ʧʨʠʚ’ʷʟʢʘʤʠ ʚ ɻɯʉ.
ʌʘʢʪʦʨʥʽ ʢʘʨʪʠ ʙʫʣʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʷʢ ʫ ʚʠʛʣʷʜʽ ʚʝʢʪʦʨʥʠʭ, ʪʘʢ ʽ ʫ ʚʠʛʣʷʜʽ ʨʘʩʪʨʦʚʠʭ ʜʘʥʠʭ.
ɺʩʽ ʚʝʢʪʦʨʥʽ ʰʘʨʠ ʧʝʨʝʪʚʦʨʝʥʦ ʚ ʨʘʩʪʨ ʟʘ ʜʦʧʦʤʦʛʦʶ Feature to Raster (Conversion) ʽ ʚʩʽ
ʨʘʩʪʨʦʚʽ ʜʘʥʽ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʢʦʞʥʦʤʫ ʽʟ ʬʘʢʪʦʨʽʚ ʨʝʢʣʘʩʠʬʽʢʦʚʘʥʦ ʥʘ 5 ʢʣʘʩʽʚ ʟʘ
ʜʦʧʦʤʦʛʦʶ ʬʫʥʢʮʽʾ Reclassify (Spatial Analyst). ɼʣʷ ʢʦʞʥʦʛʦ ʰʘʨʫ ʬʘʢʪʦʨʘ ʨʦʟʨʘʭʦʚʫʚʘʚʩʷ
ʚʘʛʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ. ʈʝʟʫʣʴʪʫʶʯʫ ʢʘʨʪʫ ʡʤʦʚʽʨʥʦʩʪ  ̔ʟʩʫʚʦʥʝʙʝʟʧʝʢʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʢʦʞʥʦʛʦ
ʰʘʨʫ ʬʘʢʪʦʨʫ (ʪʘʙʣ.1), ʦʪʨʠʤʘʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʩʪʨʫʤʝʥʪʫ «Weighted overlay» ʽʟ
ʚʩʪʘʥʦʚʣʝʥʠʤʠ ʚʘʛʦʚʠʤʠ ʢʦʝʬʽʮʽʻʥʪʘʤʠ.
ɼʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʦʩʥʦʚʥʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʧʨʦʷʚʫ ʟʩʫʚʥʠʭ ʧʨʦʮʝʩʽʚ, ʟʘʛʘʣʦʤ

ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ 9 ʬʘʢʪʦʨʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʟʩʫʚʽʚ. ɻʝʦʤʦʨʬʦʣʦʛʽʯʥʽ ʬʘʢʪʦʨʠ
(ʧʝʨʝʚʠʱʝʥʥʷ, ʢʨʫʪʠʟʥʘ ʪʘ ʢʨʠʚʠʟʥʘ ʩʭʠʣʽʚ, ʝʢʩʧʦʟʠʮʽʷ ʩʭʠʣʽʚ) ʙʫʣʠ ʦʪʨʠʤʘʥ  ̔ʽʟ ʜʘʥʠʭ DEM-
ʤʦʜʝʣ .̔ ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʨʠʫʨʦʯʝʥʦʩʪ  ̔ʟʩʫʚʽʚ ʜʦ ʟʦʥ ʨʦʟʣʦʤʽʚ ʨʽʟʥʠʭ ʨʘʥʛʽʚ ʪʘ ʘʟʠʤʫʪʘʣʴʥʦʛʦ
ʥʘʧʨʷʤʢʫ, ʘ ʪʘʢʦʞ ʜʦ ʨʽʯʦʢ - ʧʦʙʫʜʦʚʘʥʽ ʢʘʨʪʠ ʚʽʜʜʘʣʝʥʦʩʪʽ ʚʽʜ ʮʠʭ ʦʙ'ʻʢʪʽʚ. ɹʣʠʟʴʢʽʩʪʴ ʜʦ
ʨʦʟʣʦʤʽʚ ʧʽʜʚʠʱʫʻ ʡʤʦʚʽʨʥʽʩʪʴ ʚʠʥʠʢʥʝʥʥʷ ʟʩʫʚʽʚ. ɸʣʛʦʨʠʪʤ ʚʠʢʦʥʘʥʥʷ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ
ʥʘ ʙʣʦʢ-ʩʭʝʤʽ ʨʠʩ. 2.

ʈʠʩʫʥʦʢ 2. ɸʣʛʦʨʠʪʤ ʧʨʦʮʝʜʫʨʠ ʦʚʝʨʣʝʡʥʦʛʦ ʘʥʘʣʽʟʫ

ʉʘʤʘ ʧʨʦʛʥʦʟʥʘ ʢʘʨʪʘ ʤʦʞʝ ʙʫʪʠ ʧʦʙʫʜʦʚʘʥʦʶ ʜʚʦʤʘ ʩʧʦʩʦʙʘʤʠ: ʚ ʧʝʨʰʦʤʫ - ʚʘʛʦʚʽ
ʢʦʝʬʽʮʽʻʥʪʠ ʤʘʶʪʴ ʨʽʚʥʽ ʟʥʘʯʝʥʥʷ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ ʚʧʣʠʚ ʢʦʞʥʦʛʦ ʬʘʢʪʦʨʘ ʥʘ
ʬʦʨʤʫʚʘʥʥʷ ʟʩʫʚʽʚ ʦʜʥʘʢʦʚʠʡ, ʘʣʝ ʟʚʘʞʘʶʯʠ ʥʘ ʩʢʣʘʜʥʫ ʙʫʜʦʚʫ ʪʝʨʠʪʦʨʽʾ  ̔ ʨʝʟʫʣʴʪʘʪʠ
ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʢʦʞʥʦʛʦ ʬʘʢʪʦʨʘ ʙʫʣʦ ʧʨʠʡʥʷʪʦ ʨʽh ʝʥʥʷ ʚʠʢʦʨʠʩʪʘʪʠ ʜʨʫʛʠʡ ʚʘʨʽʘʥʪ.
ɺ ʷʢʦʤʫ ʜʣʷ ʢʦʞʥʦʛʦ ʬʘʢʪʦʨʘ ʙʫʣʠ ʨʦʟʨʘʭʦʚʘʥʽ ʚʘʛʦʚʽ ʢʦʝʬʽʮʽʻʥʪʠ ʚʽʨʦʛʽʜʥʽʩʪʴ ʷʢʠʭ ʩʢʣʘʣʘ >
0.8.  ɺʘʛʦʚʽ ʢʦʝʬʽʮʽʻʥʪʠ  ʚʽʜʦʙʨʘʞʘʶʪʴ, ʱʦ ʬʘʢʪʦʨʠ Geol ʪʘ MI ʤʘʶʪʴ ʥʘʡʚʠʱʝ ʟʥʘʯʝʥʥʷ
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ʡʤʦʚʽʨʥʦʩʪʽ ʟʩʫʚʦʥʝʙʝʟʧʝʢʠ ʟ ʢʦʝʬʽʮʽʻʥʪʦʤ 20, ʬʘʢʪʦʨ DR ʤʘʻ ʥʘʡʤʝʥʰʝ ʟʥʘʯʝʥʥʷ ʚʘʛʦʚʦʛʦ
ʢʦʝʬʽʮʽʻʥʪʫ 4 (ʪʘʙʣ.1).

ʊʘʙʣʠʮʷ 1

ʌʘʢʪʦʨʠ ʂʽʣʴʢʽʩʪʴ
ʟʩʫʚʽʚ ʫ 5 ʢʣʘʩʽ

ʂʽʣʴʢʽʩʪʴ ʟʩʫʚʽʚ
ʫ 5 ʢʣʘʩʽ %

ʏʘʩʪʢʘ 5 ʢʣʘʩʫ ʫ
ʧʝʨʝʨʘʭʫʥʦʢ ʥʘ 100%

ɺʘʛʦʚʠʡ
ʢ-ʪ

ʉʫʤʘ ʚʘʛʦʚʠʭ
ʢʦʝʬʽʮʽʻʥʪʽʚ

ɻʝʦʣʦʛʽʷ 42 62 14 20

100

ɽʢʩʧʦʟʠʮʽʷ 38 56 13 7

ʂʨʫʪʠʟʥʘ 36 53 12 20

NDWI 36 53 12 5
ɺʽʜʜʘʣʝʥʽʩʪʴ
ʚʽʜ ʨʦʟʣʦʤʽʚ 35 53 12 4

ɺʽʜʜʘʣʝʥʽʩʪʴ
ʚʽʜ ʨʽʯʦʢ 30 44 10 10

ɯʥʜʝʢʩ
ʚʦʣʦʛʦʩʪʽ 26 38 9 20

ʂʨʠʚʠʟʥʘ
ʩʭʠʣʽʚ (plan). 26 38 9 7

ʂʨʠʚʠʟʥʘ
ʩʭʠʣʽʚ (profil). 26 38 9 7

ʅʘ ʨʠʩ. 3 ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ ʨʝʟʫʣʴʪʘʪʠ ʦʚʝʨʣʝʡʥʦʛʦ ʘʥʘʣʽʟʫ, ʟʛʽʜʥʦ ʧʦʢʘʟʥʠʢʘ
ʡʤʦʚʽʨʥʦʩʪʽ ʨʦʟʚʠʪʢʫ ʟʩʫʚʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʤʝʞʘʭ 5 ʢʣʘʩʽʚ ( ʨʠʩ.3).

ʈʠʩʫʥʦʢ 3. ʂʘʨʪʘ ʡʤʦʚʽʨʥʦʩʪʽ ʨʦʟʚʠʪʢʫ ʟʩʫʚʦʥʝʙʝʟʧʝʢʠ

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʩʫʚʥʦ  ʾ ʥʝʙʝʟʧʝʢʠ ʥʘ ʦʩʥʦʚʽ ʧʨʦʚʝʜʝʥʦʛʦ
ʦʚʝʨʣʝʡʥʦʛʦ ʘʥʘʣʽʟʫ ʩʪʚʦʨʝʥʦ ʽʥʪʝʛʨʘʣʴʥʫ ʢʘʨʪʫ ʟʩʫʚʥʦ  ʾ ʥʝʙʝʟʧʝʢʠ ɺʦʣʦʚʝʮʴʢʦʛʦ ʨʘʡʦʥʫ,
ʘʥʘʣʽʟʫʶʯʠ ʷʢʫ, ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʟʩʫʚʽʚ ʪʷʞʽʻ ʜʦ ʟʦʥ 3-5 ʢʣʘʩʽʚ (ʚʽʜ
ʩʝʨʝʜʥʴʦʾ ʡʤʦʚʽʨʥʦʩʪ  ̔ ʟʩʫʚʦʥʝʙʝʟʧʝʢʠ ʜʦ ʜʫʞʝ ʚʠʩʦʢʦʾ) (ʨʠʩ. 3). ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ
ʧʦʢʘʟʘʣʠ, ʱʦ 42 ʟʩʫʚʠ ʧʨʠʫʨʦʯʝʥʦ ʜʦ ʦʣʽʛʦʮʝʥʦʚʠʭ ʬʣʽʰʦʚʠʭ ʫʪʚʦʨʝʥʴ (ʚʝʨʝʮʴʢʦʾ ʪʘ
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ʢʨʦʩʥʝʥʩʴʢʦʾ ʩʚʽʪʠ), 36 ʟʩʫʚʽʚ ʧʨʠʫʨʦʯʝʥʥ  ̔ʜʦ ʟʦʥʠ ʧʦʢʘʟʥʠʢʘ ʛʫʩʪʦʛʦ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ ʽʟ
ʟʥʘʯʝʥʥʷʤ 2,73-3 ʪʘ 26 ʟʩʫʚʽʚ ʨʦʟʪʘʰʦʚʘʥ  ̔ ʚ ʟʦʥ  ̔ ʧʝʨʝʟʚʦʣʦʞʝʥʥʷ ʽʟ ʟʥʘʯʝʥʥʷʤ ʽʥʜʝʢʩʫ
ʚʦʣʦʛʦʩʪʽ 1,81-2. ɿʩʫʚʠ ʧʝʨʝʚʘʞʥʦ ʣʦʢʘʣʽʟʫʶʪʴʩʷ ʥʘ ʚʽʜʩʪʘʥʽ ʚʽʜ ʨʦʟʣʦʤʽʚ (700 - 1400 ʤ), ʪʘ
ʥʘ ʚʽʜʩʪʘʥ  ̔ ʜʦ  ʨʽʯʦʢ (<100ʤ). ʇʦ ʩʭʠʣʘʤ ʨ. ʃʘʪʦʨʠʮʷ, ʨ. ɸʙʨʘʥʢʘ, ʪʘ ʨ. ʉʣʘʚʢʘ
ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʪʝʥʜʝʥʮʽʷ ʟʤʽʥʠ ʬʦʨʤʠ ʩʭʠʣʫ ʟ ʫʚʽʛʥʫʪʦ  ʾ ʙʽʣʷ ʪʘʣʴʚʝʛʫ ʜʦ ʦʧʫʢʣʦ  ʾ ʙʽʣʷ
ʚʦʜʦʜʽʣʽʚ. ʊʘʢʦʞ ʟʘʬʽʢʩʦʚʘʥʦ ʧʨʠʥʘʣʝʞʥʽʩʪʴ ʬʦʨʤʫʚʘʥʥʷ ʟʩʫʚʽʚ ʜʦ ʩʭʠʣʽʚ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʦʾ
ʝʢʩʧʦʟʠʮʽ ,ʾ ʢʨʫʪʠʟʥʦʶ ʚʽʜ 0° ʜʦ 11°.
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ʉʊɸʊʀʉʊʀʏʅʀʁ ʊɸ ʇʈʆʉʊʆʈʆɺʀʁ ɸʅɸʃɯɿ ʉʀʉʊɽʄ ʊʈɯʑʀʅʋɺɸʊʆʉʊɯ
ɭʈʀʉʊɯɺʉʔʂʆɻʆ ʈʆɼʆɺʀʑɸ ɿɸʃɯɿʀʉʊʀʍ ʂɺɸʈʎʀʊɯɺ

ɿʝʣʽʥʩʴʢʠʡ ʄ.ɸ., ʩʪʫʜʝʥʪ,
ʅʅɯ «ɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʾ»

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥ  ̔ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ,
ʩʪʘʨʰʠʡ ʛʝʦʣʦʛ ʟ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʛʝʦʩʪʘʪʠʩʪʠʢʠ

ʊʆɺ «ɭʨʠʩʪʽʚʩʴʢʠʡ ɻɿʂ».

ʅʘ ʦʩʥʦʚʽ ʧʦʙʫʜʦʚʘʥʠʭ ʩʪʝʨʝʦʧʨʦʝʢʮʽʡ ʝʣʝʤʝʥʪʽʚ ʟʘʣʷʛʘʥʥʷ ʩʠʩʪʝʤ ʪʨʽʱʠʥʫʚʘʪʦʩʪʽ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ
ʦʨʽʻʥʪʫʚʘʥʥʷ ʛʦʣʦʚʥʠʭ ʥʦʨʤʘʣʴʥʠʭ ʥʘʧʨʫʞʝʥʴ ʪʘ ʚʠʟʥʘʯʝʥʦ ʢʽʥʝʤʘʪʠʢʫ ʚʽʜʥʦʩʥʦʛʦ ʨʫʭʫ ʙʣʦʢʽʚ, ʘ ʪʘʢʦʞ
ʧʨʦʨʘʭʦʚʘʥʦ ʩʪʽʡʢʽʩʪ  ɹʩʭʠʣʽʚ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʧʨʦ ʝʣʝʤʝʥʪʠ ʟʘʣʷʛʘʥʥʷ ʪʨʽʱʠʥ.

On the basis of the stereo projections of the fracture systems elements, the orientation of the main normal stresses
was determined and the kinematics of the relative movement of the blocks was determined, as well as the flow rate of
the slopes was calculated based on the data on the elements of the cracks.

ʋ ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʚʽʜʥʦʰʝʥʥ  ̔ ɭʨʠʩʪʽʚʩʴʢʝ ʨʦʜʦʚʠʱʝ, ʨʘʟʦʤ ʟ ʽʥʰʠʤʠ ʨʦʜʦʚʠʱʘʤʠ
ʂʨʝʤʝʥʯʫʮʴʢʦʾ ʤʘʛʥʽʪʥʦʾ ʘʥʦʤʘʣʽʾ, ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʂʨʠʚʦʨʽʟʴʢʦ-ʂʨʝʤʝʥʯʫʮʴʢʦʾ
ʤʝʪʘʣʦʛʝʥʽʯʥʦ  ʾ ʟʦʥʠ ʧʨʦʚʽʥʮʽʾ ʟʘʣʽʟʠʩʪʦ-ʢʨʝʤʝʥʠʩʪʠʭ ʬʦʨʤʘʮʽʡ ʋʑ. ɿʘʟʥʘʯʝʥʘ ʟʦʥʘ
ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʦʢʨʝʤʠʭ ʤʘʛʥʽʪʥʠʭ ʘʥʦʤʘʣʽʡ ʨʽʟʥʦ  ʾ ʽʥʪʝʥʩʠʚʥʦʩʪ  ̔ ʚʽʜ ʰʝʣʴʬʫ
ʏʦʨʥʦʛʦ ʤʦʨʷ (ʉʢʽʬʩʴʢʘ ʙʨʠʣʘ) ʥʘ ʧʽʚʜʥ ,̔ ʜʦ ʂʫʨʩʴʢʦ  ʾʤʘʛʥʽʪʥʦ  ʾʘʥʦʤʘʣʽ  ʾ(ʉʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʘ
ʧʣʘʪʬʦʨʤʘ) – ʥʘ ʧʽʚʥʦʯ  ̔[1].
ʊʝʨʠʪʦʨʽʷ ɭʨʠʩʪʽʚʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ ʩʪʨʫʢʪʫʨʥʦ ʟʥʘʭʦʜʠʪʴʩʷ ʤʽʞ ɻʦʨʽʰʥʻ-ʇʣʘʚʥʠʥʩʴʢʦʶ

ʩʠʥʢʣʽʥʘʣʴʥʦʶ ʩʪʨʫʢʪʫʨʦʶ ʥʘ ʧʽʚʜʥ  ̔ʪʘ ʘʥʘʣʦʛʽʯʥʦʶ ɻʘʣʝʱʠʥʩʴʢʦʶ – ʥʘ ʧʽʚʥʦʯ .̔ ɺ ʤʝʞʘʭ
ɭʨʠʩʪʽʚʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ ʛʝʦʣʦʛʽʯʥʘ ʩʪʨʫʢʪʫʨʘ ʤʘʻ ʤʦʥʦʢʣʽʥʘʣʴʥʫ ʙʫʜʦʚʫ ʽʟ ʟʘʛʘʣʴʥʠʤ
ʟʘʭʽʜʥʠʤ ʧʘʜʽʥʥʷʤ ʜʦʢʝʤʙʨʽʡʩʴʢʠʭ ʟʘʣʽʟʠʩʪʠʭ ʬʦʨʤʘʮʽʡ, ʱʦ ʧʝʨʝʢʨʠʪ  ̔ ʩʫʮʽʣʴʥʠʤ ʯʦʭʣʦʤ
ʢʘʡʥʦʟʦʡʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ [1].
ʂʦʤʧʣʝʢʩ ʜʦʢʝʤʙʨʽʡʩʴʢʠʭ ʧʦʨʽʜ ʫ ʤʝʞʘʭ ʨʦʜʦʚʠʱʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʢʣʘʜʥʦʶ

ʚʥʫʪʨʽʰʥʴʦʶ ʙʫʜʦʚʦʶ ʨʫʜʥʠʭ ʧʦʢʣʘʜʽʚ ʧʨʠ ʚʽʜʥʦʩʥʦ ʧʨʦʩʪʽʡ ʙʫʜʦʚ  ̔ʚʤʽʱʫʶʯʠʭ ʧʦʨʽʜ. ɹʣʦʢ,
ʷʢʠʡ ʚʤʽʱʫʻ ʨʫʜʦʥʦʩʥ  ̔ ʪʦʚʱ  ̔ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʘʷʚʥʽʩʪʶ ʬʨʘʛʤʝʥʪʽʚ ʘʥʪʠʢʣʽʥʘʣʴʥʠʭ ʽ
ʩʠʥʢʣʽʥʘʣʴʥʠʭ ʩʪʨʫʢʪʫʨ ʩʫʙʤʝʨʠʜʽʦʥʘʣʴʥʦʛʦ ʧʨʦʩʪʷʛʘʥʥʷ. ɺʝʨʩʪʚʫʚʘʪʘ ʙʫʜʦʚʘ
ʤʝʪʘʤʦʨʬʽʯʥʠʭ ʫʪʚʦʨʝʥʴ ʫʩʢʣʘʜʥʝʥʘ ʜʠʩʣʦʢʘʮʽʷʤʠ ʨʽʟʥʠʭ ʧʦʨʷʜʢʽʚ [1].
ɿʘʛʘʣʴʥʝ ʧʘʜʽʥʥʷ ʧʦʨʽʜ ʥʘ ʛʣʠʙʠʥ  ̔ʢʨʫʪʝ ʟʘʭʽʜʥʝ ʟ ʢʫʪʘʤʠ 70-85º, ʥʘ ʚʝʨʭʥʽʭ ʛʦʨʠʟʦʥʪʘʭ –

ʩʫʙʚʝʨʪʠʢʘʣʴʥʝ (80-88º) ʪʘ ʦʙʝʨʥʝʥʝ ʩʭʽʜʥʝ (80-88º). ʉʪʨʫʢʪʫʨʘ ʨʦʜʦʚʠʱʘ ʫʩʢʣʘʜʥʝʥʘ
ʢʨʫʧʥʠʤʠ ʨʦʟʨʠʚʥʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ ʩʫʙʤʝʨʠʜʽʦʥʘʣʴʥʦʛʦ ʧʨʦʩʪʷʛʘʥʥʷ ʟ ʧʘʜʽʥʥʷʤ ʥʘ ʟʘʭʽʜ
ʧʽʜ ʢʫʪʘʤʠ ʚʽʜ 75 ʜʦ 85º, ʟʦʢʨʝʤʘ, ʫ ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʨʦʜʦʚʠʱʘ ʧʨʦʩʪʝʞʫʻʪʴʩʷ ɻʦʣʦʚʥʠʡ
(ʂʨʠʚʦʨʽʟʴʢʦ-ʂʨʝʤʝʥʯʫʮʴʢʠʡ) ʨʦʟʣʦʤ, ʥʘ ʩʭʽʜ ʚʽʜ ʥʴʦʛʦ  ̔ ʤʘʡʞʝ ʧʘʨʘʣʝʣʴʥʦ ʜʦ ʥʴʦʛʦ –
ɭʨʠʩʪʽʚʩʴʢʠʡ ʨʦʟʣʦʤ. ʄʽʞ ʥʠʤʠ ʨʦʟʚʠʥʫʪʘ ʩʠʩʪʝʤʘ ʦʧʽʨʷʶʯʠʭ (ʜʽʘʛʦʥʘʣʴʥʠʭ) ʧʦʨʫʰʝʥʴ
ʥʠʞʯʦʛʦ ʧʦʨʷʜʢʫ ʟ ʧʘʜʽʥʥʷʤ ʪʝʢʪʦʥʽʯʥʠʭ ʧʣʦʱʠʥ ʪʘʢʦʞ ʥʘ ʟʘʭʽʜ ʧʽʜ ʢʫʪʘʤʠ 55-65º.
ɿʦʥʘ ɻʦʣʦʚʥʦʛʦ ʨʦʟʣʦʤʫ ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʩʤʫʛʠ ʧʦʪʫʞʥʽʩʪʶ 40-80 ʤ,

ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʦʟʜʨʦʙʣʝʥʠʤʠ ʤʽʣʦʥʽʪʠʟʦʚʘʥʠʤʠ ʧʦʨʦʜʘʤʠ, ʽʥʪʝʥʩʠʚʥʦ ʧʝʨʝʤ’ʷʪʠʤʠ, ʟ
ʥʘʢʣʘʜʝʥʠʤʠ ʧʨʦʮʝʩʘʤʠ ʢʘʨʙʦʥʘʪʠʟʘʮʽʾ, ʩʝʨʠʮʠʪʠʟʘʮʽ ,ʾ ʭʣʦʨʠʪʠʟʘʮʽʾ ʽ ʧʽʨʠʪʠʟʘʮʽʾ. ɿʘʭʽʜʥʘ
ʯʘʩʪʠʥʘ ʟʦʥʠ ɻʦʣʦʚʥʦʛʦ ʨʦʟʣʦʤʫ ʧʨʦʭʦʜʠʪʴ ʧʦ ʛʨʘʥʽʪʦʾʜʘʭ ʩʘʢʩʘʛʘʥʩʴʢʦʛʦ ʢʦʤʧʣʝʢʩʫ, ʩʭʽʜʥʘ
– ʧʦ ʧʦʨʫʰʝʥʠʭ ʧʦʨʦʜʘʭ ʛʜʘʥʮʽʚʩʴʢʦ  ʾʩʚʽʪʠ ʢʨʠʚʦʨʽʟʴʢʦʾ ʩʝʨʽʾ.
ɭʨʠʩʪʽʚʩʴʢʠʡ ʨʦʟʣʦʤ ʩʢʠʜʦʚʦ-ʟʩʫʚʦʚʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʩʫʙʤʝʨʠʜʽʘʣʴʥʦʛʦ ʧʨʦʩʪʷʛʘʥʥʷ ʟ

ʧʘʜʽʥʥʷʤ ʧʣʦʱʠʥʠ ʥʘ ʟʘʭʽʜ ʧʽʜ ʢʫʪʘʤʠ 75-85º. ɸʤʧʣʽʪʫʜʘ ʟʤʽʱʝʥʥʷ ʧʦʨʽʜ ʧʦ ʨʦʟʣʦʤʫ ʜʦʩʷʛʘʻ
ʜʝʩʷʪʢʽʚ, ʤʽʩʮʷʤʠ ʧʝʨʰʠʭ ʩʦʪʝʥʴ ʤʝʪʨʽʚ.
ʇʨʠ ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʘ ʨʦʟʨʦʙʮ  ̔ʨʦʜʦʚʠʱʘ ʢʘʨ’ʻʨʦʤ ʟʘʚʞʜʠ ʚʠʥʠʢʘʻ ʧʠʪʘʥʥʷ ʩʪʽʡʢʦʩʪ  ̔ʡʦʛʦ

ʩʭʠʣʽʚ. ʆʜʥʠʤ ʟ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʤʦʞʣʠʚʽʩʪʴ ʦʙʚʘʣʶʚʘʥʥʷ ʘʙʦ ʟʩʫʚʘʥʥʷ ʩʪʽʥʦʢ
ʫʩʪʫʧʽʚ ʻ ʪʨʽʱʠʥʫʚʘʪʽʩʪʴ. ɿ ʤʝʪʦʶ ʧʦʧʝʨʝʜʥʴʦʾ ʦʮʽʥʢʠ ʪʨʽʱʠʥʫʚʘʪʦʩʪ  ̔ʙʫʣʠ ʟʨʦʙʣʝʥ  ̔ʟʘʤʽʨʠ
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ʪʨʽʱʠʥ ʫ ʜʝʢʽʣʴʢʦʭ ʜʽʣʷʥʢʘʭ ʢʘʨ’ʻʨʫ ʜʣʷ ʾʭ ʧʦʜʘʣʴʰʦʾ ʩʪʘʪʠʩʪʠʯʥʦ  ʾʦʙʨʦʙʢʠ, ʚʠʟʥʘʯʝʥʥʷ ʾʭ
ʟʚ’ʷʟʢʫ ʟ ʧʝʨʝʤʽʱʝʥʥʷʤʠ ʚʟʜʦʚʞ ʂʨʠʚʦʨʽʞʩʴʢʦ-ʂʨʝʤʝʥʯʫʮʴʢʦʛʦ ʘʙʦ ɭʨʠʩʪʽʚʩʴʢʦʛʦ ʨʦʟʣʦʤʽʚ
ʪʘ ʚʠʜʽʣʝʥʥʷ ʪʨʽʱʠʥ, ʷʢ  ̔ʥʘʡʙʽʣʴʰʝ ʤʦʞʫʪʴ ʚʧʣʠʥʫʪʠ ʥʘ ʩʪʽʡʢʽʩʪʴ ʫʩʪʫʧʽʚ ʢʘʨ’ʻʨʫ.
ɺ ʭʦʜʽ ʨʦʙʦʪʠ ʙʫʣʠ ʜʦʩʣʽʜʞʝʥ  ̔ʪʘ ʧʨʦʘʥʘʣʽʟʦʚʘʥ  ̔ʩʠʩʪʝʤʠ ʪʨʽʱʠʥʫʚʘʪʦʩʪ  ̔ɭʨʠʩʪʽʚʩʴʢʦʛʦ

ʨʦʜʦʚʠʱʘ, ʱʦ ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʚʽʜʢʨʠʪʠʤ ʩʧʦʩʦʙʦʤ, ʟʘʤʽʨʠ ʧʨʦʚʝʜʝʥʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʪʨʴʦʭ
ʜʽʣʷʥʢʘʭ ʢʘʨ’ʻʨʫ (ʨʠʩ. 1).

ʈʠʩʫʥʦʢ 1. ʊʝʨʠʪʦʨʽʷ ʜʦʩʣʽʜʞʝʥʴ.

ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʟʘʤʽʨʷʥʠʭ ʪʨʽʱʠʥ – 156. ɿʘʤʽʨʠ ʧʨʦʚʦʜʠʣʠʩʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʦʥʷʯʥʦʛʦ
ʢʦʤʧʘʩʫ, ʘ ʦʙʨʦʙʢʘ ʜʘʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ Stereonet v.11 [2]. ɼʘʥʽ
ʧʨʦʝʢʪʫʚʘʣʠʩʷ ʥʘ ʩʪʝʨʝʦʧʨʦʝʢʮʽʶ ʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʠʡʦʤʽʚ ʛʝʦʤʝʪʨʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʙʫʣʦ
ʚʠʟʥʘʯʝʥʦ ʦʨʽ̒ ʥʪʫʚʘʥʥʷ ʦʩʝʡ ʛʦʣʦʚʥʠʭ ʥʦʨʤʘʣʴʥʠʭ ʥʘʧʨʫʞʝʥʴ (ʪʘʙ.1).
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ʊʘʙʣʠʮʷ 1. ʆʨʽʻʥʪʫʚʘʥʥʷ ʛʦʣʦʚʥʠʭ ʥʦʨʤʘʣʴʥʠʭ ʥʘʧʨʫʞʝʥʴ
ɼʽʣʷʥʢʘ ˉ1 ʧʝʨʰʠʡ ʚʘʨʽʘʥʪ.                       ɼʽʣʷʥʢʘ ˉ1 ʜʨʫʛʠʡ ʚʘʨʽʘʥʪ.

ɼʽʣʷʥʢʘ ˉ2 ʧʝʨʰʠʡ ʚʘʨʽʘʥʪ.                      ɼʽʣʷʥʢʘ ˉ2 ʜʨʫʛʠʡ ʚʘʨʽʘʥʪ.

ɼʽʣʷʥʢʘ ˉ3 ʧʝʨʰʠʡ ʚʘʨʽʘʥʪ.                       ɼʽʣʷʥʢʘ ˉ3 ʜʨʫʛʠʡ ʚʘʨʽʘʥʪ.

ʏʝʨʝʟ ʩʢʣʘʜʥʫ ʽʜʝʥʪʠʬʽʢʘʮʽʶ ʤʝʭʘʥʽʯʥʦʛʦ ʪʠʧʫ ʪʨʽʱʠʥ – ʩʢʦʣʶʚʘʥʥʷ ʯʠ ʚʽʜʨʠʚʫ –
ʜʦʩʣʽʜʞʫʚʘʥʽ ʤʘʢʩʠʤʫʤʠ ʪʨʽʱʠʥ ʥʘ ʩʪʝʨʝʦʧʨʦʻʢʮʽʷʭ, ʩʧʨʠʡʤʘʶʪʴʩʷ ʥʘʤʠ ʷʢ ʫʤʦʚʥʦ
ʩʧʨʷʞʝʥʽ. ʋ ʟʚ’ʷʟʢʫ ʽʟ ʪʝʢʪʦʥʽʯʥʦ ʩʢʣʘʜʥʦʶ ʩʠʪʫʘʮʽʻʶ ʚ ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʪʝʨʠʪʦʨʽʾ
ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʚʠʚʝʜʝʥʠʭ ʥʘ ʩʪʝʨʝʦʧʨʦʝʢʮʽʁ  ʜʘʥʠʭ ʥʝ ʻ ʧʨʦʩʪʦʶ, ʘʜʞʝ ʚ ʢʦʞʥʦʤʫ ʚʠʧʘʜʢʫ ʤʠ
ʩʧʦʩʪʝʨʽʛʘʻʤʦ ʚʠʜʽʣʝʥʥʷ ʜʝʢʽʣʴʢʦʭ ʢʦʥʮʝʥʪʨʘʮʽʡʥʠʭ ʤʘʢʩʠʤʫʤʽʚ ʦʨʽʻʥʪʫʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ
ʟʘʣʷʛʘʥʥʷ ʪʨʽɦ ʠʥ, ʱʦ ʟʤʫʰʫʻ ʥʘʩ ʨʦʟʛʣʷʜʘʪʠ ʨʽʟʥʽ ʚʘʨʽʘʥʪʠ ʫʤʦʚʥʦʾ ʩʧʨʷʞʝʥʦʩʪʽ ʚ ʩʠʩʪʝʤʽ
ʪʨʽʱʠʥ. ɺʨʘʭʦʚʫʶʯʠ ʙʘʟʦʚ  ̔ ʧʽʜʭʦʜʠ ʜʦ ʽʥʪʝʨʧʨʝʪʘʮʽ  ʾ ʪʨʽʱʠʥ ʚ ʤʘʩʠʚʘʭ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ [3],
ʚʠʟʥʘʯʝʥ  ̔ ʛʽʧʦʪʝʪʠʯʥʽ ʛʦʣʦʚʥ  ̔ ʥʦʨʤʘʣʴʥʽ ʥʘʧʨʫʞʝʥʥʷ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ, ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʘʥʽ
ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʤʦʞʣʠʚʠʭ ʥʘʧʨʷʤʢʽʚ ʧʝʨʝʤʽʱʝʥʴ ʧʽʜ ʯʘʩ ʦʩʪʘʥʥʴʦʛʦ ʝʪʘʧʫ ʟʤʽʱʝʥʴ ʙʣʦʢʽʚ
ʚʟʜʦʚʞ ʨʦʟʣʦʤʫ (ʨʠʩ. 2).

ʈʠʩʫʥʦʢ 2. ʉʪʝʨʝʦʧʨʦʝʢʮʽʾ ʟ ʥʘʥʝʩʝʥʠʤʠ ʦʨʽʻʥʪʠʨʘʤʠ ʛʦʣʦʚʥʠʭ ʥʦʨʤʘʣʴʥʠʭ ʥʘʧʨʫʞʝʥʴ ʫ ʜʚʦʭ ʚʘʨʽʘʥʪʘʭ
ʩʧʨʷʞʝʥʦʩʪʽ (ɸ-ɹ).

1.1 ɸʟʠʤʫʪ
ʧʘʜʽʥʥʷ

ʂʫʪ
ʧʘʜʽʥʥʷ

ů1 84 36
ů2 350 6
ů3 253 54

1.2 ɸʟʠʤʫʪ
ʧʘʜʽʥʥʷ

ʂʫʪ
ʧʘʜʽʥʥʷ

ů1 46 28
ů2 158 35
ů3 288 42

2.1 ɸʟʠʤʫʪ
ʧʘʜʽʥʥʷ

ʂʫʪ
ʧʘʜʽʥʥʷ

ů1 71 58
ů2 333 5
ů3 240 32

2.2 ɸʟʠʤʫʪ
ʧʘʜʽʥʥʷ

ʂʫʪ
ʧʘʜʽʥʥʷ

ů1 117 47
ů2 8 19
ů3 263 38

2.1 ɸʟʠʤʫʪ
ʧʘʜʽʥʥʷ

ʂʫʪ
ʧʘʜʽʥʥʷ

ů1 247 37
ů2 338 1
ů3 68 53

2.2 ɸʟʠʤʫʪ
ʧʘʜʽʥʥʷ

ʂʫʪ
ʧʘʜʽʥʥʷ

ů1 124 22
ů2 311 68
ů3 215 3



XIV ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʤʦʣʦʜʽʞʥʘ ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ-ʰʢʦʣʘ
«ʉʫʯʘʩʥʽ ʧʨʦʙʣʝʤʠ ʥʘʫʢ ʧʨʦ ɿʝʤʣʶ»

ʂʠʾʚ, 10-12 ʢʚʽʪʥʷ 2024 ʨ.

21

ɼʣʷ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʪʨʽʱʠʥ ʥʘ ʩʪʽʡʢʽʩʪʴ ʩʭʠʣʽʚ ʫʩʪʫʧʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʫʥʢʮʽʾ Slope Stability
ʚ Stereonet ʙʫʣʦ ʧʨʦʨʘʭʦʚʘʥʦ ʧʨʦʩʪʦʨʦʚʝ ʦʨʽʻʥʪʫʚʘʥʥʷ ʪʨʽʱʠʥ, ʱʦ ʤʦʞʫʪʴ ʤʘʪʠ ʥʝʛʘʪʠʚʥʠʡ
ʚʧʣʠʚ ʥʘ ʩʪʽʡʢʽʩʪʴ ʫʩʪʫʧʽʚ ʫ ʜʦʩʣʽʜʞʫʚʘʥʦʤʫ ʢʦʤʧʣʝʢʩ  ̔ʧʦʨʽʜ ʚ ʢʦʥʢʨʝʪʥʽʡ ʟʦʥʽ ʢʘʨ’ʻʨʫ.
ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʦʪʨʠʤʘʥʽ ʜʘʥ  ̔ʤʦʞʝʤʦ ʩʧʦʩʪʝʨʽʛʘʪʠ ʥʘʩʪʫʧʝ:
ʅʘ ʜʽʣʷʥʮʽ ˉ1 ʥʘ ʧʦʨʫʰʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʩʭʠʣʫ ʥʘʡʙʽʣʴʰʠʡ ʚʧʣʠʚ ʤʘʶʪʴ ʪʨʽɦ ʠʥ ʽʟ

ʥʘʩʪʫʧʥʠʤʠ ɸʟʠʤʫʪʘʤʠ ʧʘʜʽʥʥʷ ʪʘ ʢʫʪʘʤʠ ʧʘʜʽʥʥʷ: ɸʟʧʜ 229 ʢʫʪ 33; ɸʟʧʜ 216 ʢʫʪ 31; ɸʟʧʜ 198
ʢʫʪ 40; ɸʟʧʜ 133 ʢʫʪ 31; ɸʟʧʜ 118 ʢʫʪ 36; ɸʟʧʜ 134 ʢʫʪ 46. ɰʭ ʢʽʣʴʢʽʩʪʴ ʻ ʟʥʘʯʥʦʶ (11 % ʚʽʜ
ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪ  ̔ʟʘʤʽʨʷʥʠʭ ʥʘ ʜʽʣʷʥʮʽ ʪʨʽʱʠʥ).
ʅʘ ʜʽʣʷʥʮʽ ˉ2 ʥʘ ʧʦʨʫʰʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʩʭʠʣʫ ʥʘʡʙʽʣʴʰʠʡ ʚʧʣʠʚ ʤʘʶʪʴ ʪʨʽɦ ʠʥ ʽʟ

ʥʘʩʪʫʧʥʠʤʠ ɸʟʠʤʫʪʘʤʠ ʧʘʜʽʥʥʷ ʪʘ ʢʫʪʘʤʠ ʧʘʜʽʥʥʷ: ɸʟʧʜ 315 ʢʫʪ 23; ɸʟʧʜ 319 ʢʫʪ 25; ɸʟʧʜ 332
ʢʫʪ 25; ɸʟʧʜ 339 ʢʫʪ 31; ɸʟʧʜ 357 ʢʫʪ 28. ɰʭ ʢʽʣʴʢʽʩʪʴ ʻ ʟʥʘʯʥʦʶ (15 % ʚʽʜ ʟʘʛʘʣʴʥʦ  ʾʢʽʣʴʢʦʩʪʽ
ʟʘʤʽʨʷʥʠʭ ʥʘ ʜʽʣʷʥʮ  ̔ʪʨʽʱʠʥ).
ʅʘ ʜʽʣʷʥʮʽ ˉ3 ʥʘ ʧʦʨʫʰʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʩʭʠʣʫ ʥʘʡʙʽʣʴʰʠʡ ʚʧʣʠʚ ʤʘʶʪʴ ʪʨʽɦ ʠʥ ʽʟ

ʥʘʩʪʫʧʥʠʤʠ ɸʟʠʤʫʪʘʤʠ ʧʘʜʽʥʥʷ ʪʘ ʢʫʪʘʤʠ ʧʘʜʽʥʥʷ: ɸʟʧʜ 247 ʢʫʪ 46; ɸʟʧʜ 194 ʢʫʪ 61; ɸʟʧʜ 167
ʢʫʪ 63; ɸʟʧʜ 159 ʢʫʪ 64. ɰʭ ʢʽʣʴʢʽʩʪʴ ʻ ʥʝ ʟʥʘʯʥʦʶ (ʤʝʥʴʰʝ 6 % ʚʽʜ ʟʘʛʘʣʴʥʦ  ʾ ʢʽʣʴʢʦʩʪʽ
ʟʘʤʽʨʷʥʠʭ ʥʘ ʜʽʣʷʥʮ  ̔ʪʨʽʱʠʥ).
ɺʠʩʥʦʚʢʠ:
ʆʪʨʠʤʘʥʽ ʦʨʽʻʥʪʫʚʘʥʥʷ ʛʦʣʦʚʥʠʭ ʥʦʨʤʘʣʴʥʠʭ ʥʘʧʨʫʞʝʥʴ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʦʨʽ̒ ʥʪʫʚʘʥʥʷ

ʂʨʠʚʦʨʽʟʴʢʦ-ʂʨʝʤʝʥʯʫʢʩʴʢʦʛʦ ʨʦʟʣʦʤʫ, ʬʽʢʩʫʶʪʴ ʥʘʩʪʫʧʥ  ̔ ʛʽʧʦʪʝʪʠʯʥʽ ʢʽʥʝʤʘʪʠʯʥʽ
ʧʝʨʝʤʽʱʝʥʥʷ ʙʣʦʢʽʚ ʚʟʜʦʚʞ ʨʦʟʣʦʤʽʚ ʧʽʜ ʯʘʩ ʫʪʚʦʨʝʥʥʷ ʪʨʽʱʠʥ:

1. ɼʽʣʷʥʢʘ ˉ1 – ʧʨʘʚʠʡ ʩʢʠʜʦ-ʟʩʫʚ ʫ ʦʙʦʭ ʚʘʨʽʘʥʪʘʭ ʽʥʪʝʨʧʨʝʪʘʮʽʾ.
2. ɼʽʣʷʥʢʘ ˉ2 – ʧʨʘʚʠʡ ʩʢʠʜʦ-ʟʩʫʚ ʫ ʧʝʨʰʦʤʫ ʚʘʨʽʘʥʪ  ̔ʪʘ ʣʽʚʠʡ ʩʢʠʜʦ-ʟʩʫʚ ʫ ʜʨʫʛʦʤʫ.
3. ɼʽʣʷʥʢʘ ˉ3 - ʧʨʘʚʠʡ ʧʽʜʢʠʜʦ-ʟʩʫʚ ʫ ʧʝʨʰʦʤʫ ʪʘ ʣʽʚʠʡ ʩʢʠʜʦ-ʟʩʫʚ ʫ ʜʨʫʛʦʤʫ.
ʆʩʪʘʪʦʯʥʠʡ ʚʠʩʥʦʚʦʢ ʧʨʦ ʝʪʘʧʥʽʩʪʴ ʪʨʽʱʠʥʦʫʪʚʦʨʝʥʥʷ ʥʘ ʪʝʧʝʨʽʰʥʴʦʤʫ ʝʪʘʧ  ̔ ʚʠʚʯʝʥʥʷ

ʧʦʪʨʝʙʫʶʪʴ ʜʦʜʘʪʢʦʚʠʭ ʧʦʣʴʦʚʠʭ ʟʘʤʽʨʽʚ ʪʘ ʾʭ ʘʥʘʣʽʟʫ.
ɺʠʚʯʝʥʘ ʪʨʽɦ ʠʥʫʚʘʪʽʩʪʴ ʪʘ ʦʮʽʥʢʘ ʾʾ ʽʥʪʝʥʩʠʚʥʦʩʪ  ̔ʥʘ ʢʦʞʥʽʡ ʜʽʣʷʥʮ  ̔ʩʚʽʜʯʘʪʴ, ʱʦ ʪʨʽʱʠʥʠ,

ʷʢʽ ʧʦʪʝʥʮʽʡʥʦ ʤʦʞʫʪʴ ʧʦʥʠʟʠʪʠ ʩʪʽʡʢʽʩʪʴ ʩʭʠʣʫ ʟʘʨʘʟ ʻ ʤʘʣʦʧʦʰʠʨʝʥʠʤʠ – ʟ ʥʠʟʴʢʦʶ
ʽʥʪʝʥʩʠʚʥʽʩʪʶ.

1. ɺ.ɿʘʭʘʨʦʚ, ʄ.ʂʫʨʣʦʚ, ʆ.ɹʫʣʘʪʦʚ. ʪʘ ʽʥ. (2009). ɻʝʦʣʦʛʽʯʥʝ  ʜʦʚʠʚʯʝʥʥʷ  ʧʣʦʱʽ
ʤʘʩʰʪʘʙʫ 1:200 000 ʥʘ ʪʝʨʠʪʦʨʽʾ  ʘʨʢʫʰʘ  M-36-XXVIII ( ʂʨʝʤʝʥʯʫʢ ), ʢʥʠʛʘ 1.

2. https://www.rickallmendinger.net/stereonet.
3. ʐʝʚʯʫʢ ɺ.ɺ., ʃʘʚʝʨʥʶʢ ʄ.ɺ., ʂʨʘʚʯʝʥʢʦ ɼ.ɺ. ʆʩʥʦʚʠ ʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʽʟʫ. ʂ.:

ɺʠʜʘʚʥʠʯʦ-ʧʦʣʽʛʨʘʬʽʯʥʠʡ ʮʝʥʪʨ «ʂʠʾʚʩʴʢʠʡ ʫʥʽʚʝʨʩʠʪʝʪ», 2013. – 287 ʩ.

ʈʝʢʦʤʝʥʜʦʚʘʥʦ ʜʦ ʜʨʫʢʫ ʥʘʫʢʦʚʠʤ ʢʝʨʽʚʥʠʢʦʤ: ʂʨʘʚʯʝʥʢʦ ɼ.ɺ. (ʜʦʮʝʥʪ, ʢʘʥʜʠʜʘʪ
ʛʝʦʣʦʛʽʯʥʠʭ ʥʘʫʢ, ʅʅɯ «ɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʾ» ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʊʘʨʘʩʘ
ʐʝʚʯʝʥʢʘ).

Zelinskyi M., STATISTICAL AND SPATIAL ANALYSIS OF JOINT SYSTEMS OF
YERISTIVO IRON QUARTZITE DEPOSIT
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ɻɽʆʃʆɻɯʗ, ʇʆʐʋʂʀ ʊɸ ʈʆɿɺɯɼʂɸ ʅɸʌʊʆɺʀʍ ɯ ɻɸɿʆɺʀʍ ʈʆɼʆɺʀʑ

ʇɽʈʉʇɽʂʊʀɺʀ ʅɸʌʊʆɻɸɿʆʅʆʉʅʆʉʊɯ ʄɽʅɯʃɯʊʆɺʆɰ ʌʆʈʄɸʎɯɰ ʋ ʄɽɾɸʍ
ɿɸʍɯɼʅʆɻʆ ʈɽɻɯʆʅʋ ʋʂʈɸɰʅʀ

ʉʪʝʮʠʥʘ ʄ.ɸ., ʩʪʫʜʝʥʪ
ʅʅɯ «ɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʾ»

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥ  ̔ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ

The study focuses on the black shale layers of the Menilite Formation of the Oligocene-Miocene age as both
traditional and unconventional hydrocarbon sources in the Carpathian Foredeep. The investigation of these resources
is crucial, as the ongoing military conflicts in the east and south of Ukraine have underscored the pressing need for a
comprehensive examination of the Western region. Investigating the formation conditions of the Menilite deposits and
understanding its structural, tectonic, lithological, and petrophysical features, will contribute to increasing the
hydrocarbon potential, and Ukraine's energy independence.

ʈʦʟʛʣʷʜʘʶʪʴʩʷ ʯʦʨʥʦʩʣʘʥʮʝʚʽ ʪʦʚʱʽ ʤʝʥʽʣʽʪʦʚʦʾ ʩʚʽʪʠ ʦʣʽʛʦʮʝʥ-ʤʽʦʮʝʥʦʚʦʛʦ ʚʽʢʫ ʷʢ ʪʨʘʜʠʮʽʡʥʽ ʪʘ
ʥʝʪʨʘʜʠʮʽʡʥʽ ʜʞʝʨʝʣʘ ʚʫʛʣʝʚʦʜʥʽʚ ʫ ʤʝʞʘʭ ʂʘʨʧʘʪʩʴʢʦʾ ʥʘʬʪʦʛʘʟʦʚʦʾ ʦʙʣʘʩʪʽ. ʇʠʪʘʥʥʷ ʾʭ ʜʦʩʣʽʜʞʝʥʥʷ ʻ
ʘʢʪʫʘʣʴʥʠʤ, ʦʩʢʽʣʴʢʠ ʯʝʨʝʟ ʚʦʻʥʥʽ ʜʽʾ ʥʘ ʩʭʦʜʽ ʪʘ ʧʽʚʜʥʽ ʋʢʨʘʾʥʠ, ʙʽʣʴʰʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʣʦ ʩʫʯʘʩʥʝ
ʜʝʪʘʣʽʟʦʚʘʥʝ ʚʠʚʯʝʥʥʷ ʥʘʬʪʦʛʘʟʦʧʝʨʩʧʝʢʪʠʚʥʦʩʪʽ ɿʘʭʽʜʥʦʛʦ ʨʝʛʽʦʥʫ. ɼʦʩʣʽʜʞʝʥʥʷ ʫʤʦʚ ʬʦʨʤʫʚʘʥʥʷ
ʤʝʥʽʣʽʪʦʚʦʾ ʬʦʨʤʘʮʽʾ, ʾʾ ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʽʯʥʠʭ ʪʘ ʣʽʪʦʣʦʛʦ-ʧʝʪʨʦʬʽʟʠʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʧʨʠʷʪʠʤʝ
ʥʘʨʦʱʝʥʥʶ ʚʫʛʣʝʚʦʜʥʝʚʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʶ ʝʥʝʨʛʝʪʠʯʥʦʾ ʥʝʟʘʣʝʞʥʦʩʪ  ̔ʋʢʨʘʾʥʠ.

ʄʝʥʽʣʽʪʦʚʽ ʚʽʜʢʣʘʜʠ ʦʪʨʠʤʘʣʠ ʩʚʦʶ ʥʘʟʚʫ ʯʝʨʝʟ ʥʘʷʚʥʽʩʪʴ ʧʨʦʰʘʨʢʽʚ ʨʦʛʦʚʠʢʽʚ ʟ
ʨʽʟʥʦʚʠʜʦʤ ʦʧʘʣʫ ʧʽʜ ʥʘʟʚʦʶ «ʤʝʥʽʣʽʪ». ɼʘʥʘ ʪʦʚʱʘ ʟʘʛʘʣʦʤ ʧʨʝʜʩʪʘʚʣʝʥʘ ʙʽʪʫʤʽʥʦʟʥʠʤʠ
ʩʣʘʥʮʷʤʠ ʪʘ ʘʨʛʽʣʽʪʘʤʠ ʟ ʧʨʦʰʘʨʢʘʤʠ ʘʣʝʚʨʦʣʽʪʽʚ, ʧʽʩʢʦʚʠʢʽʚ, ʢʨʝʤʝʥʽʚ, ʤʝʨʛʝʣʽʚ ʪʘ
ʢʘʨʙʦʥʘʪʽʚ. ʄʘʢʩʠʤʘʣʴʥʘ ʪʦʚʱʠʥʘ ʚʽʜʢʣʘʜʽʚ ʤʦʞʝ ʩʷʛʘʪʠ ʜʦ ʧʦʥʘʜ 2 ʢʤ, ʘ ʤʘʢʩʠʤʘʣʴʥʘ
ʛʣʠʙʠʥʘ ʟʘʣʷʛʘʥʥʷ — ʧʦʥʘʜ 8 ʢʤ [ʄʠʭʘʡʣʦʚ ɺ.ɸ., ʂʘʨʧʝʥʢʦ ʆ.ʄ., ʆʛʘʨ ɺ.ɺ., 2015]. ɿʘ ʚʽʢʦʤ
ʮʽ ʫʪʚʦʨʝʥʥʷ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʦʣʽʛʦʮʝʥʦʚʦ-ʥʠʞʥʴʦʤʽʦʮʝʥʦʚʦʛʦ ʚʽʜʜʽʣʽʚ ʪʘ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ
ʥʠʞʥʶ, ʩʝʨʝʜʥʶ  ̔ ʚʝʨʭʥʶ ʤʝʥʽʣʽʪʦʚ  ̔ ʧʽʜʩʚʽʪʠ [Rauball J., 2020]. ʊʘʢʠʡ ʧʦʜʽʣ ʟʫʤʦʚʣʝʥʠʡ
ʥʘʷʚʥʽʩʪʶ ʫ ʨʦʟʨʽʟʽ ʨʽʟʥʠʭ ʤʘʨʢʫʶʯʠʭ ʣʽʪʦʣʦʛʦ-ʬʘʮʽʘʣʴʥʠʭ ʧʣʘʩʪʽʚ. ʅʘʧʨʠʢʣʘʜ, ʫ
ʥʠʞʥʴʦʤʝʥʽʣʽʪʦʚʽʡ ʧʽʜʩʚʽʪʽ ʚʠʜʽʣʝʥʦ ʛʦʨʠʟʦʥʪʠ ʢʣʽʚʩʴʢʦʛʦ ʪʘ ʙʦʨʠʩʣʘʚʩʴʢʦʛʦ ʧʽʩʢʦʚʠʢʽʚ, ʫ
ʩʝʨʝʜʥʴʦʤʝʥʽʣʽʪʦʚʽʡ ʧʽʜʩʚʽʪʽ – ʧʦʪʫʞʥʽ ʧʘʯʢʠ ʧʝʨʝʰʘʨʫʚʘʥʴ ʚʘʧʥʷʢʽʚ, ʧʽʩʢʦʚʠʢʽʚ ʪʘ ʘʨʛʽʣʽʪʽʚ,
ʫ ʚʝʨʭʥʴʦʤʝʥʽʣʽʪʦʚʽʡ ʧʽʜʩʚʽʪʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʘʷʚʥʽʩʪʴ ʚʫʣʢʘʥʦʛʝʥʥʠʭ ʪʘ ʚʫʣʢʘʥʦʛʝʥʥʦ-
ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ.
ʆʩʥʦʚʥʦʶ ʨʠʩʦʶ ʤʝʥʽʣʽʪʦʚʠʭ ʚʽʜʢʣʘʜʽʚ ʻ ʥʘʷʚʥʽʩʪʴ ʪʝʤʥʠʭ (ʯʦʨʥʠʭ) ʩʣʘʥʮʽʚ, ʱʦ ʟʙʘʛʘʯʝʥʽ

ʦʨʛʘʥʽʯʥʦʶ ʨʝʯʦʚʠʥʦʶ. ʋ ʤʝʥʽʣʽʪʦʚʠʭ ʩʣʘʥʮʷʭ ʚʤʽʩʪ ʦʨʛʘʥʽʯʥʦʛʦ ʚʫʛʣʝʮʶ ʚʘʨʽʶʻʪʴʩʷ ʚʽʜ 4
ʜʦ 26% [ʄʠʭʘʡʣʦʚ ɺ.ɸ., ʂʘʨʧʝʥʢʦ ʆ.ʄ., ʆʛʘʨ ɺ.ɺ., 2015], ʘ ʢʽʣʴʢʽʩʪʴ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ ʚ
ʩʝʨʝʜʥʴʦʤʫ ʩʢʣʘʜʘʻ 12-17%, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʚʠʩʦʢʫ ʙʽʦʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʙʘʩʝʡʥʽʚ ʦʣʽʛʦʮʝʥ-
ʤʽʦʮʝʥʦʚʦʛʦ ʯʘʩʫ.
ʊʘʢʠʡ ʨʽʟʥʦʬʘʮʽʘʣʴʥʠʡ ʩʢʣʘʜ ʩʧʨʠʷʚ ʚʠʜʽʣʝʥʥʶ ʫ ʨʦʟʨʽʟʽ ʤʝʥʽʣʽʪʦʚʦʾ ʩʚʽʪʠ ʪʨʘʜʠʮʽʡʥʠʭ

ʢʦʣʝʢʪʦʨʽʚ, ʱʦ ʧʨʝʜʩʪʘʚʣʝʥ  ̔ ʧʽʩʢʦʚʠʢʘʤʠ, ʪʘ ʙʽʪʫʤʽʥʦʟʥʠʭ ʘʨʛʽʣʽʪʽʚ, ʷʢʽ ʦʜʥʦʯʘʩʥʦ ʻ
ʤʘʪʝʨʠʥʩʴʢʠʤʠ ʧʦʨʦʜʘʤʠ ʪʘ ʥʝʪʨʘʜʠʮʽʡʥʠʤʠ ʢʦʣʝʢʪʦʨʘʤʠ. ʆʩʪʘʥʥʽ ʻ ʥʘʡʧʝʨʩʧʝʢʪʠʚʥʽʰʦʶ
ʯʦʨʥʦʩʣʘʥʮʝʚʦʶ ʪʦʚʱʝʶ ɿʦʚʥʽʰʥʽʭ ʂʘʨʧʘʪ, ʟ ʷʢʦʶ ʧʦʚ'ʷʟʫʶʪʴ ʧʦʥʘʜ 70% ʚʩʽʭ ʥʘʬʪʦʚʠʭ
ʧʦʢʣʘʜʽʚ. ɿʘ ʦʩʪʘʥʥʽʤʠ ʦʮʽʥʢʘʤʠ ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʜʘʥʠʭ ʚʽʜʢʣʘʜʽʚ [Rauball J., 2020] ʫ
ɹʦʨʠʩʣʘʚʦ-ʇʦʢʫʪʩʴʢʽʡ ʟʦʥʽ ʇʝʨʝʜʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ ʣʦʢʘʣʽʟʦʚʘʥʦ ʧʦʥʘʜ 40 ʥʘʬʪʦʚʠʭ
ʨʦʜʦʚʠʱ ʽʟ ʟʘʛʘʣʴʥʠʤʠ ʚʠʜʦʙʫʚʥʠʤʠ ʟʘʧʘʩʘʤʠ ʙʣʠʟʴʢʦ 2249 ʤʣʥ. ʙʘʨʝʣʽʚ. ʇʨʠ ʮʴʦʤʫ, ʫ
ʤʝʞʘʭ ʉʢʠʙʦʚʦ  ʾ ʽ ʂʨʦʩʥʝʥʩʴʢʦʾ ʟʦʥʠ ʦʮʽʥʝʥʘ ʢʽʣʴʢʽʩʪʴ ʚʠʜʦʙʫʚʥʠʭ ʟʘʧʘʩʽʚ ʥʘʬʪʠ ʟʥʘʯʥʦ
ʤʝʥʰʘ (200 ʤʣʥ. ʙʘʨʝʣʽʚ), ʯʝʨʝʟ ʥʝʚʠʪʨʠʤʘʥʫ ʣʦʢʘʣʴʥʫ ʨʦʟʧʦʜʽʣʝʥʽʩʪʴ ʜʘʥʠʭ ʪʦʚʱ.
ʅʘʬʪʦʥʦʩʥʽʩʪʴ ʤʝʥʽʣʽʪʦʚʠʭ ʚʽʜʢʣʘʜʽʚ ʤʦʞʝ ʙʫʪʠ ʧʦʚ’ʷʟʘʥʘ ʟ ʧʦʪʫʞʥʦʶ ʙʽʦʣʦʛʽʯʥʦʶ

ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʦʣʽʛʦʮʝʥ-ʨʘʥʥʴʦʦʤʽʦʮʝʥʦʚʠʭ ʙʘʩʝʡʥʽʚ. ɯʩʥʫʚʘʥʥʷ ʜʽʘʪʦʤʦʚʠʭ ʚʦʜʦʨʦʩʪʝʡ ʪʘ
ʤʦʨʩʴʢʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ (ʧʣʘʥʢʪʦʥʥʽ ʬʦʨʘʤʽʥʽʬʝʨʠ ʪʘ ʥʘʥʦʧʣʘʥʢʪʦʥ) ʤʦʛʣʦ ʟʘʙʝʟʧʝʯʠʪʠ
ʥʘʧʦʚʥʝʥʥʷ ʦʩʘʜʽʚ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʦʨʛʘʥʽʯʥʦ  ʾʨʝʯʦʚʠʥʠ. ʎʝ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʥʘʷʚʥʽʩʪʶ ʫ
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ʤʝʥʽʣʽʪʦʚʽʡ ʪʦʚʱ  ̔ʢʝʨʦʛʝʥʫ I (ʩʘʧʨʦʧʝʣʝʚʠʡ)  ̔II (ʟʤʽʰʘʥʠʡ) ʪʠʧʽʚ. ʆʜʥʘʢ ʥʘ ʪʝʨʠʪʦʨʽ  ʾʇʦʣʴʱʽ
ʚ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʉʢʦʣʽʚʩʴʢʦ  ʾ ʟʦʥʠ ʙʫʚ ʟʥʘʡʜʝʥʠʡ ʢʝʨʦʛʝʥ IIS ʪʠʧʫ ʚ ʮʠʭ ʞʝ
ʩʣʘʥʮʷʭ, ʷʢʠʡ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʢʝʨʦʛʝʥʫ II ʪʠʧʫ ʤʽʩʪʠʪʴ ʥʘʙʘʛʘʪʦ ʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʩʽʨʢʠ [Lewan
M., Kotarba M. J., Curtis J.B., Wieclaw D., Kosakowski P., 2006]. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʥʘʷʚʥʽʩʪʶ ʚ
ʙʘʩʝʡʥʘʭ ʘʥʦʢʩʠʯʥʠʭ ʫʤʦʚ ʩʝʜʠʤʝʥʪʘʮʽ ,ʾ ʚʽʜʧʦʚʽʜʥʦ ʥʝʩʪʘʯʘ ʢʠʩʥʶ ʩʧʨʠʷʣʘ ʟʙʝʨʝʞʝʥʥʶ ʽ
ʥʘʢʦʧʠʯʝʥʥʶ ʩʽʨʢʦʚʤʽʩʥʦ  ʾʦʨʛʘʥʽʯʥʦ  ʾʨʝʯʦʚʠʥʠ.
ɹʝʟʢʠʩʥʝʚʽ ʫʤʦʚʠ, ʡʤʦʚʽʨʥʦ, ʚʠʥʠʢʘʣʠ ʧʝʨʽʦʜʠʯʥʦ ʚ ʂʘʨʧʘʪʩʴʢʦʤʫ ʧʝʨʝʜʛʽʨʩʴʢʦʤʫ

ʙʘʩʝʡʥʽ, ʦʩʦʙʣʠʚʦ ʚ ʧʝʨʽʦʜʠ ʚʠʩʦʢʦ  ʾʦʨʛʘʥʽʯʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪ  ̔ʪʘ ʦʙʤʝʞʝʥʦʾ ʮʠʨʢʫʣʷʮʽʾ, ʱʦ
ʙʫʣʠ ʟʫʤʦʚʣʝʥʽ ʘʢʪʠʚʽʟʘʮʽʻʶ ʦʨʦʛʝʥʝʟʫ, ʦʧʫʩʢʘʥʥʷʤ ʤʦʨʩʴʢʦʛʦ ʜʥʘ, ʟʤʽʥʦʶ ʛʝʦʤʝʪʨʽʾ
ʙʘʩʝʡʥʫ, ʢʣʽʤʘʪʫ, ʨʽʚʥʷ ʤʦʨʷ, ʪʝʤʧʝʨʘʪʫʨʠ. ʎ  ̔ ʫʤʦʚʠ ʩʧʨʠʷʣʠ ʟʙʝʨʝʞʝʥʥʶ ʦʨʛʘʥʽʯʥʦʛʦ
ʤʘʪʝʨʽʘʣʫ, ʱʦ ʧʨʠʟʚʝʣʦ ʜʦ ʫʪʚʦʨʝʥʥʷ ʥʘʩʠʯʝʥʠʭ ʦʨʛʘʥʽʯʥʦʶ ʨʝʯʦʚʠʥʦʶ ʯʦʨʥʠʭ ʩʣʘʥʮʽʚ
ʤʝʥʽʣʽʪʦʚʦʾ ʬʦʨʤʘʮʽ .ʾ
ɿʘʛʘʣʦʤ, ʜʘʥʘ ʦʩʦʙʣʠʚʽʩʪʴ ʪʘ ʾʭ ʭʘʨʘʢʪʝʨʥʝ ʟʘʣʷʛʘʥʥʷ ʫ ʚʠʛʣʷʜʽ ʪʝʢʪʦʥʽʯʥʦ-ʜʠʩʣʦʢʦʚʘʥʠʭ

ʩʢʣʘʜʦʢ ʩʧʨʠʷʣʠ ʬʦʨʤʫʚʘʥʥʶ ʥʘʬʪʦʚʠʭ ʽ ʛʘʟʦʚʠʭ ʧʦʢʣʘʜʽʚ ʫ ɹʦʨʠʩʣʘʚʦ-ʇʦʢʫʪʩʴʢʽʡ,
ʉʢʠʙʦʚʽʡ ʽ ʂʨʦʩʥʝʥʩʴʢʽʡ ʟʦʥ .̔ ʇʨʦʪʝ, ʜʣʷ ʦʮʽʥʢʠ ʥʘʬʪʦʛʘʟʦʚʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʚʘʞʣʠʚʠʤ
ʘʩʧʝʢʪʦʤ ʻ ʚʠʚʯʝʥʥʷ ʪʝʨʤʽʯʥʦ  ʾ ʟʨʽʣʦʩʪ  ̔ ʚʽʜʢʣʘʜʽʚ ʫ ʨʽʟʥʠʭ ʯʘʩʪʠʥʘʭ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ.
ɼʘʥʝ ʧʠʪʘʥʥʷ ʙʫʣʦ ʦʙ’ʻʢʪʦʤ ʙʘʛʘʪʴʦʭ ʨʦʙʽʪ ʪʘ ʻ ʜʦʩʠʪʴ ʘʢʪʫʘʣʴʥʠʤ ʟʘʨʘʟ. ɿʘʛʘʣʦʤ ʬʽʢʩʫʻʪʴʩʷ
ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʨʦʩʪʘʥʥʷ ʟʨʽʣʦʩʪ  ̔ʚʽʜ ʟʦʚʥʽʰʥʽʭ ʩʢʣʘʜʯʘʩʪʠʭ ʂʘʨʧʘʪ ʜʦ ʚʥʫʪʨʽʰʥʴʦ  ʾʯʘʩʪʠʥʠ
ʩʢʣʘʜʯʘʩʪʦʛʦ ʧʦʷʩʫ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ [Kosakowski P., Machowski G.,
Koltun Y., Poprawa P., 2018] ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʟʨʽʣʽʩʪʴ ʤʝʥʽʣʽʪʦʚʠʭ ʩʣʘʥʮʽʚ ʚʘʨʽʶʻʪʴʩʷ
ʷʢ ʫ ʨʦʟʨʽʟ ,̔ ʪʘʢ ʽ ʣʘʪʝʨʘʣʴʥʦ ʫ ʨʽʟʥʠʭ ʯʘʩʪʠʥʘʭ ʂʘʨʧʘʪ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʚʽʜʩʫʪʥʽʩʪʴ ʧʦʰʠʨʝʥʥʷ
ʩʪʽʡʢʠʭ ʟʦʥ ʛʘʟʦʚʦʛʦ ʪʘ ʥʘʬʪʦʚʦʛʦ ʚʽʢʥʘ. ʅʘ ʮʝ ʚʧʣʠʚʘʻ ʬʘʮʽʘʣʴʥʘ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʜʘʥʠʭ
ʚʽʜʢʣʘʜʽʚ ʪʘ ʥʘʷʚʥʽʩʪʴ ʫ ʥʠʭ ʩʽʨʢʠ, ʱʦ ʤʦʞʝ ʧʝʨʝʰʢʦʜʞʘʪʠ ʧʨʦʮʝʩʘʤ ʪʝʨʤʽʯʥʦʛʦ ʢʨʝʢʽʥʛʫ ʪʘ
ʪʨʘʥʩʬʦʨʤʘʮʽ ,ʾ ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʫʪʚʦʨʝʥʥʷ ʥʘʬʪʠ ʪʘ ʛʘʟʫ.
ʅʘ ʧʦʪʦʯʥʠʡ ʤʦʤʝʥʪ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʠʩʥʘʞʝʥʥʷ ʪʨʘʜʠʮʽʡʥʠʭ ʨʦʜʦʚʠʱ ʚʫʛʣʝʚʦʜʥʽʚ ʫ

ʤʝʞʘʭ ɿʘʭʽʜʥʦʛʦ ʨʝʛʽʦʥʫ. ʊʦʤʫ ʧʦʜʘʣʴʰʝ ʚʠʚʯʝʥʥʷ ʯʦʨʥʦʩʣʘʥʮʝʚʠʭ ʪʦʚʱ ʤʝʥʽʣʽʪʦʚʦʾ
ʬʦʨʤʘʮʽ  ʾ ʪʘ ʾʭ ʥʘʬʪʦʛʘʟʦʧʝʨʩʧʝʢʪʠʚʥʦʩʪʽ ʤʘʻ ʚʘʞʣʠʚʝ ʪʝʦʨʝʪʠʯʥʝ ʪʘ ʦʩʦʙʣʠʚʦ ʧʨʘʢʪʠʯʥʝ
ʟʥʘʯʝʥʥʷ. ɼʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ, ʱʦ ʧʦʣʷʛʘʻ ʫ ʚʠʚʯʝʥʥʽ
ʨʝʯʦʚʠʥʥʦʛʦ ʩʢʣʘʜʫ ʧʦʨʽʜ, ʾʭ ʣʽʪʦʣʦʛʦ-ʧʝʪʨʦʬʽʟʠʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʘ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʽʚ
ʤʽʛʨʘʮʽʾ ʡ ʙʘʩʝʡʥʦʚʦʛʦ ʘʥʘʣʽʟʫ. ʎʝ ʧʦʪʨʝʙʫʻ ʩʪʚʦʨʝʥʥʷ ʚʝʣʠʢʦʾ ʫʟʘʛʘʣʴʥʝʥʦ  ʾ ʙʘʟʠ ʛʝʦʣʦʛʦ-
ʪʝʭʥʽʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʾʾ ʜʝʪʘʣʴʥʦʛʦ ʚʠʚʯʝʥʥʷ ʪʘ ʧʝʨʝʽʥʪʝʨʧʨʝʪʘʮʽʾ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʥʦʚʽʪʥʽʭ
ʧʽʜʭʦʜʽʚ ʜʦ ʦʙʨʦʙʢʠ ʜʘʥʠʭ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʜʦ ʟʘʣʫʯʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʥʝʡʨʦʤʝʨʝʞʝʚʦʛʦ
ʘʥʘʣʽʟʫ.
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ʆɹˆʈʋʅʊʋɺɸʅʅʗ ʆʇʊʀʄɸʃʔʅʆɻʆ ʄɽʊʆɼʀʏʅʆɻʆ ʂʆʄʇʃɽʂʉʋ
ɼʆʉʃɯɼɾɽʅʔ ɭʄʅɯʉʅʆ-ʌɯʃʔʊʈɸʎɯʁʅʀʍ ɺʃɸʉʊʀɺʆʉʊɽʁ ʂʆʃɽʂʊʆʈɯɺ ʊɸ
ʇʈʆʎɽʉɯɺ ʊʈɸʅʉʌʆʈʄɸʎɯɰ ʂɽʈʆɻɽʅʋ ɹʆʈʀʉʃɸɺʉʔʂʆ-ʇʆʂʋʊʉʔʂʆɰ ɿʆʅʀ

ʇɽʈɽɼʂɸʈʇɸʊʉʔʂʆɻʆ ʇʈʆɻʀʅʋ

ʂʫʯʝʨ ʈ.-ɼ.ɸ. ʢ.ʝ.ʥ., ʧʨʦʚ. ʽʥʞʝʥʝʨ,
ʉʝʥʽʚ ʆ.ʈ. ʧʨʦʚ. ʽʥʞʝʥʝʨ,

ɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʾ  ̔ʛʝʦʭʽʤʽʾ ʛʦʨʶʯʠʭ ʢʦʧʘʣʠʥ ʅɸʅ ʋʢʨʘʾʥʠ, ʤ. ʃʴʚʽʚ, ʋʢʨʘʾʥʘ

ʇʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʦʩʦʙʣʠʚʦʩʪʝʡ ʣʽʪʦʣʦʛʦ-ʛʝʦʭʽʤʽʯʥʠʭ ʪʘ ʧʝʪʨʦʬʽʟʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦʨʽʜ-ʢʦʣʝʢʪʦʨʽʚ
ʚʫʛʣʝʚʦʜʥʽʚ ɹʦʨʠʩʣʘʚʩʴʢʦ-ʇʦʢʫʪʩʴʢʦʾ ʟʦʥʠ ʇʝʨʝʜʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ
ʝʬʝʢʪʠʚʥʦʩʪʽ ʛʝʦʣʦʛʦ-ʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʨʦʙʽʪ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʽʥʪʝʛʨʘʣʴʥʽ ʛʝʦʣʦʛʦ-ʛʝʦʭʽʤʽʯʥʽ ʢʨʠʪʝʨʽʾ.
ʈʦʟʨʦʙʣʝʥʦ ʘʧʘʨʘʪʫʨʥʦ-ʤʝʪʦʜʠʯʥʠʡ ʢʦʤʧʣʝʢʩ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦʨʽʜ-ʢʦʣʝʢʪʦʨʽʚ ʽ ʘʣʛʦʨʠʪʤʠ
ʨʦʟʨʘʭʫʥʢʫ ʛʣʠʙʠʥʠ ʢʘʪʘʛʝʥʝʪʠʯʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʢʝʨʦʛʝʥʫ.

An analysis of the features of the lithological-geochemical and petrophysical properties of hydrocarbon reservoir
rocks of the Boryslavpokuttia zone of the Precarpathian Foredeep were carried out. It is proposed to use integrated
geological and geochemical criteria to increase the efficiency of geological exploration work. An apparatus and
method complex of laboratory studies of reservoir rocks and algorithms for calculating the depth of catagenetic
transformations of kerogen have been developed.

ʅʘ ʜʫʤʢʫ ʙʘʛʘʪʴʦʭ ʜʦʩʣʽʜʥʠʢʽʚ, ɹʦʨʠʩʣʘʚʩʴʢʦ-ʇʦʢʫʪʩʴʢʘ ʟʦʥʘ ʇʝʨʝʜʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ
ʤʘʻ ʟʥʘʯʥʽ ʧʝʨʩʧʝʢʪʠʚʠ ʚʽʜʢʨʠʪʪʷ ʷʢ ʥʦʚʠʭ ʧʦʢʣʘʜʽʚ, ʪʘʢ  ̔ʨʦʜʦʚʠʱ ʚʫʛʣʝʚʦʜʥʽʚ. ʇʨʠʨʦʜʥʽ
ʨʝʟʝʨʚʫʘʨʠ ʪʫʪ ʫʪʚʦʨʝʥʽ ʧʣʘʩʪʘʤʠ ʧʽʩʢʦʚʠʢʽʚ ʪʘ ʘʣʝʚʨʦʣʽʪʽʚ, ʟʘʣʝʛʣʠʤʠ ʩʝʨʝʜ ʘʨʛʽʣʽʪʽʚ;
ʧʣʘʩʪʠ ʢʦʣʝʢʪʦʨʽʚ ʟ ʥʝʚʠʪʨʠʤʘʥʦʶ ʧʦʪʫʞʥʽʩʪʶ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʠʢʣʠʥʶʚʘʥʥʷ ʪʘ ʬʘʮʽʘʣʴʥʝ
ʟʘʤʽʱʝʥʥʷ, ʧʦʨʦʜʠ-ʢʦʣʝʢʪʦʨʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʩʢʣʘʜʥʦʶ ʙʫʜʦʚʦʶ ʧʦʨʦʚʦʛʦ ʧʨʦʩʪʦʨʫ
(ʪʨʽʱʠʥʫʚʘʪʽʩʪʴ, ʢʘʚʝʨʥʦʟʥʽʩʪʴ, ʘ ʪʘʢʦʞ ʾʭ ʧʦʻʜʥʘʥʥʷ) ,̔ ʷʢ ʧʨʘʚʠʣʦ, ʧʝʨʝʙʫʚʘʶʪʴ ʫ
ʩʢʣʘʜʥʦʥʘʧʨʫʞʝʥʦʤʫ ʩʪʘʥ .̔ ɺʨʘʭʦʚʫʶʯʠ ʪʦʡ ʬʘʢʪ, ʱʦ ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʨʝʛʽʦʥ  ̔ ʥʘʜʘʣʽ ʻ
ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʜʣʷ ʚʽʜʢʨʠʪʪʷ ʥʦʚʠʭ ʨʦʜʦʚʠʱ ʚʫʛʣʝʚʦʜʥʽʚ [4, 5], ʘʢʪʫʘʣʴʥʠʤ ʻ ʚʠʚʯʝʥʥʷ
ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘʬʪʦʤʘʪʝʨʠʥʩʴʢʠʭ ʩʚʽʪ, ʥʘʩʘʤʧʝʨʝʜ ʻʤʥʽʩʥʦ-ʬʽʣʴʪʨʘʮʽʡʥʠʭ ʪʘ ʛʝʦʭʽʤʽʯʥʠʭ
ʚʣʘʩʪʠʚʦʩʪʝʡ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʧʨʦʚʝʜʝʥʥʷ ʧʦʰʫʢʦʚʦ-
ʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʨʦʙʽʪ ʟ ʧʦʜʘʣʴʰʠʤ ʦʩʚʦʻʥʥʷʤ ʨʦʜʦʚʠʱ.
ʄʠ ʚʚʘʞʘʻʤʦ, ʱʦ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪ  ̔ ʛʝʦʣʦʛʦ-ʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʨʦʙʽʪ ʩʣʽʜ

ʟʘʩʪʦʩʫʚʘʪʠ ʽʥʪʝʛʨʘʣʴʥʠʡ ʛʝʦʬʽʟʠʯʥʦ-ʛʝʦʭʽʤʽʯʥʠʡ ʢʨʠʪʝʨʽʡ, ʘʜʞʝ ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʩʪʫʧʽʥʴ
ʢʘʪʘʛʝʥʝʪʠʯʥʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʨʦʟʩʽ̫ ʥʦ  ʾ ʦʨʛʘʥʽʯʥʦ  ʾ ʨʝʯʦʚʠʥʠ ʚʢʘʟʫʻ ʥʘ ʧʦʪʝʥʮʽʘʣ
ʥʘʧʦʚʥʝʥʥʷ ʢʦʣʝʢʪʦʨʽʚ ʚʫʛʣʝʚʦʜʥʝʚʠʤ ʬʣʶʾʜʦʤ, ʟ ʽʥʰʦʛʦ ī ʻʤʥʽʩʥʦ-ʬʽʣʴʪʨʘʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ
ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʪʘ ʩʪʫʧʽʥʴ ʢʘʪʝʛʝʥʝʟʫ ʢʝʨʦʛʝʥʫ ʟʤʽʥʶʶʪʴʩʷ ʷʢ ʟʘ ʚʝʨʪʠʢʘʣʣʶ, ʪʘʢ  ̔ ʟʘ
ʣʘʪʝʨʘʣʣʶ ʦʩʘʜʦʚʠʭ ʙʘʩʝʡʥʽʚ ʧʽʜ ʚʧʣʠʚʦʤ ʩʝʜʠʤʝʥʪʘʮʽʡʥʠʭ, ʪʝʢʪʦʥʽʯʥʠʭ, ʛʝʦʭʽʤʽʯʥʠʭ,
ʪʝʨʤʦʙʘʨʠʯʥʠʭ ʪʘ ʥʠʟʢʠ ʽʥʰʠʭ ʛʝʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ, ʱʦ ʟʫʤʦʚʣʶʻ ʡʤʦʚʽʨʥʽʩʪʴ ʫʪʚʦʨʝʥʥʷ
ʧʦʢʣʘʜʽʚ ʚʫʛʣʝʚʦʜʥʽʚ. ɼʣʷ ʥʘʫʢʦʚʦʛʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʧʨʦʛʥʦʟʫ ʢʦʣʝʢʪʦʨʩʴʢʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ
ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʪʘ ʡʤʦʚʽʨʥʦʩʪʽ ʾʭ ʥʘʧʦʚʥʝʥʥʷ ʚʫʛʣʝʚʦʜʥʝʚʠʤ ʬʣʶʾʜʦʤ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʤʘʻ
ʨʦʟʨʦʙʢʘ ʬʽʟʠʢʦ-ʛʝʦʣʦʛʽʯʥʠʭ ʤʦʜʝʣʝʡ, ʱʦ ʫ ʧʝʚʥʦʤʫ ʥʘʙʣʠʞʝʥʥʽ ʦʧʠʩʫʶʪʴ ʬʦʨʤʫʚʘʥʥʷ
ʻʤʥʽʩʥʦ-ʬʽʣʴʪʨʘʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʘ ʧʝʨʝʪʚʦʨʝʥʥʷ ʢʝʨʦʛʝʥʫ ʟʘ ʨʽʟʥʠʭ ʛʝʦʪʝʨʤʦʙʘʨʠʯʥʠʭ
ʫʤʦʚ (ʧʝʨʝʚʘʞʥʦ ʚʨʘʭʦʚʫʶʪʴʩʷ ʧʘʣʝʦʪʝʤʧʝʨʘʪʫʨʠ) ʪʘ ʨʽʟʥʦʛʦ ʧʦʯʘʪʢʦʚʦʛʦ ʩʢʣʘʜʫ ʨʦʟʩʽʷʥʦʾ
ʦʨʛʘʥʽʯʥʦ  ʾʨʝʯʦʚʠʥʠ.
ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ ʧʝʪʨʦʬʽʟʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦʨʽʜ-ʢʦʣʝʢʪʦʨʽʚ

ʚ ʫʤʦʚʘʭ ʧʣʘʩʪʦʚʠʭ ʪʝʤʧʝʨʘʪʫʨ  ̔ ʪʠʩʢʽʚ ʧʦʢʘʟʫʻ, ʱʦ ʩʴʦʛʦʜʥʽ ʻ ʥʝʜʦʩʪʘʪʥʴʦ ʚʠʚʯʝʥʠʤʠ
ʻʤʥʽʩʥʦ-ʬʽʣʴʪʨʘʮʽʡʥʽ ʽ ʪʝʧʣʦʬʽʟʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʚ ʛʣʠʙʠʥʥʠʭ ʟʦʥʘʭ ʦʩʘʜʦʚʠʭ ʙʘʩʝʡʥʽʚ [1].
ʄʘʪʝʤʘʪʠʢʦ-ʩʪʘʪʠʩʪʠʯʥʝ (ʪʝʨʤʦʜʠʥʘʤʽʯʥʝ) ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʽʚ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʨʦʟʩʽʷʥʦʾ
ʦʨʛʘʥʽʯʥʦ  ʾʨʝʯʦʚʠʥʠ ʟ ʫʪʚʦʨʝʥʥʷʤ ʚʫʛʣʝʚʦʜʥʝʚʦ  ʾʯʘʩʪʠʥʠ ʥʘʬʪʦʚʠʭ ʪʘ ʛʘʟʦʚʠʭ ʧʦʢʣʘʜʽʚ ʷʢ ʚ
ʋʢʨʘʾʥ ,̔ ʪʘʢ  ̔ ʟʘ ʾʾ ʤʝʞʘʤʠ ʜʦʩʽ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʩʪʘʥ  ̔ ʨʦʟʨʦʙʢʠ ʟ ʦʛʣʷʜʫ ʥʘ ʩʢʣʘʜʥʽʩʪʴ
ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʚʜʘʥʴ. ʉʢʣʘʜʥʦʥʘʧʨʫʞʝʥʠʡ ʩʪʘʥ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ, ʷʢʠʡ ʚʠʥʠʢʘʻ ʚ ʨʝʟʫʣʴʪʘʪ  ̔ʜʽʾ
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ʛʝʦʜʠʥʘʤʽʯʥʠʭ ʥʘʧʨʫʞʝʥʴ,  ̔ʧʨʦʮʝʩʠ ʢʘʪʘʛʝʥʝʪʠʯʥʠʭ ʟʤʽʥ ʟʫʤʦʚʣʶʶʪʴ ʨʦʟʚʠʪʦʢ ʚʪʦʨʠʥʥʠʭ
ʧʦʨʦʚʦ-ʪʨʽɦ ʠʥʥʠʭ  ̔ ʪʨʽʱʠʥʥʦ-ʢʘʚʝʨʥʦʟʥʠʭ ʢʦʣʝʢʪʦʨʽʚ [3]. ɺʠʥʠʢʥʝʥʥʷ ʪʨʽɦ ʠʥ ʩʧʨʠʯʠʥʝʥʝ
ʜʝʬʦʨʤʘʮʽʻʶ  ̔ ʟʘʣʝʞʠʪʴ ʚʽʜ ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ. ʈʦʟʚʠʪʦʢ ʧʘʩʪʦʢ,
ʧʦʨʦʚʦ-ʪʨʽɦ ʠʥʠʭ  ̔ ʪʨʽʱʠʥʦ-ʢʘʚʝʨʥʦʟʥʠʭ ʢʦʣʝʢʪʦʨʽʚ ʧʦʚ’ʷʟʘʥʠʡ ʽʟ ʟʦʥʘʤʠ ʨʦʟʫʱʽʣʴʥʝʥʥʷ
ʧʦʨʽʜ, ʱʦ ʪʷʞʽʶʪʴ ʜʦ ʪʝʢʪʦʥʽʯʥʠʭ ʧʦʨʫʰʝʥʴ  ̔ʜʦ ʤʽʩʮʴ ʚʪʦʨʛʥʝʥʥʷ ʚ ʦʩʘʜʦʚʫ ʪʦʚʱʫ ʬʣʶʾʜʽʚ ʟ
ʚʝʣʠʢʠʭ ʛʣʠʙʠʥ. ɺʦʜʥʦʯʘʩ, ʜʚʘ ʨʽʟʥʦʩʧʨʷʤʦʚʘʥʠʭ ʧʨʦʮʝʩʠ - ʪʝʧʣʦʚʘ ʜʝʛʨʘʜʘʮʽʷ ʽ
ʢʦʥʩʦʣʽʜʘʮʽʷ ʧʽʜ ʚʧʣʠʚʦʤ ʪʠʩʢʫ - ʚʠʢʣʠʢʘʶʪʴ ʨʽʟʥʦʩʧʨʷʤʦʚʘʥʽ ʧʨʦʮʝʩʠ, ʷʢʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʫ
ʩʪʨʫʢʪʫʨʽ ʢʝʨʦʛʝʥʫ ʧʽʜ ʯʘʩ ʡʦʛʦ ʢʘʪʘʛʝʥʝʟʫ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʽʩʥʫʻ ʢʦʨʝʣʷʮʽʷ ʤʽʞ
ʧʨʦʧʦʨʮʽʡʥʠʤ ʩʢʣʘʜʦʤ ʧʝʨʰʠʭ ʯʣʝʥʽʚ ʛʦʤʦʣʦʛʽʯʥʦʛʦ ʨʷʜʫ ʘʣʢʘʥʽʚ, ʝʣʝʤʝʥʪʥʠʤ ʩʢʣʘʜʦʤ
ʢʝʨʦʛʝʥʫ ʪʘ ʩʪʫʧʝʥʝʤ ʡʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ [6].
ɼʣʷ ʚʠʚʯʝʥʥʷ ʩʢʣʘʜʥʦʧʦʙʫʜʦʚʘʥʠʭ ʧʦʨʽʜ-ʢʦʣʝʢʪʦʨʽʚ ʚʫʛʣʝʚʦʜʥʽʚ ʚ ʫʤʦʚʘʭ

ʩʢʣʘʜʥʦʥʘʧʨʫʞʝʥʦʛʦ ʩʪʘʥʫ ʨʦʟʨʦʙʣʝʥʦ ʘʧʘʨʘʪʫʨʥʦ-ʤʝʪʦʜʠʯʥʠʡ ʢʦʤʧʣʝʢʩ ʣʘʙʦʨʘʪʦʨʥʠʭ
ʜʦʩʣʽʜʞʝʥʴ [2]. ʅʘ ʦʩʥʦʚ  ̔ʚʠʚʯʝʥʥʷ ʤʽʥʣʠʚʦʩʪʽ ʘʢʫʩʪʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʫ ʨʽʟʥʦʦʨʽʻʥʪʦʚʘʥʠʭ
ʥʘʧʨʷʤʘʭ ʚʠʤʽʨʽʚ ʥʘ ʥʝʦʙʨʦʙʣʝʥʠʭ ʫʣʘʤʢʘʭ ʢʝʨʥʘ ʨʦʟʨʦʙʣʝʥʦ ʘʧʘʨʘʪʫʨʫ ʜʣʷ ʝʢʩʧʨʝʩʥʦʾ
ʜʽʘʛʥʦʩʪʠʢʠ ʚʥʫʪʨʽʰʥʴʦ  ʾ ʙʫʜʦʚʠ ʧʦʨʦʜʠ. ʈʝʟʫʣʴʪʘʪʠ  ʘʥʘʣʽʟʫ ʘʥʽʟʦʪʨʦʧʽʾ ʘʢʫʩʪʠʯʥʠʭ
ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʝʨʥʘ ʜʘʶʪʴ ʟʤʦʛʫ ʚʽʜʽʙʨʘʪʠ ʟʨʘʟʢʠ ʟ ʘʥʦʤʘʣʴʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʥʘ ʷʢʠʭ
ʧʨʦʚʦʜʷʪʴ ʧʦʜʘʣʴʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʬʘʢʪʦʨʽʚ ʥʝʦʜʥʦʨʽʜʥʦʩʪʽ ʧʦʨʦʜʠ.
ɺʠʤʽʨʶʚʘʥʥʷ ʰʚʠʜʢʦʩʪʽ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʧʦʟʜʦʚʞʥʽʭ ʪʘ ʧʦʧʝʨʝʯʥʠʭ ʢʦʣʠʚʘʥʴ ʽʟ ʟʘʧʠʩʦʤ
ʾʭʥʽʭ ʭʚʠʣʴʦʚʠʭ ʢʘʨʪʠʥ ʧʨʦʚʦʜʷʪʴʩʷ ʚ ʘʢʫʩʪʠʯʥʽʡ ʚʘʥʥ .̔ ɸʢʫʩʪʠʯʥʘ ʩʠʩʪʝʤʘ ʦʙʣʘʜʥʘʥʘ
ʚʽʜʧʦʚʽʜʥʠʤ ʘʜʘʧʪʝʨʦʤ ʜʣʷ ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ ʢʦʤʧ’ʶʪʝʨʘ, ʱʦ ʜʘʻ ʟʤʦʛʫ ʚʝʩʪʠ ʮʠʬʨʦʚʠʡ ʟʘʧʠʩ
ʫʩʽʭ ʧʘʨʘʤʝʪʨʽʚ ʚʠʤʽʨʶʚʘʥʴ. ɼʣʷ ʦʮʽʥʢʠ ʧʨʦʥʠʢʥʦʩʪ  ̔ ʤʽʢʨʦʪʨʽʱʠʥ ʪʘ ʚʧʣʠʚʫ ʥʘ ʥʠʭ
ʩʢʣʘʜʥʦʥʘʧʨʫʞʝʥʦʛʦ ʩʪʘʥʫ ʨʦʟʨʦʙʣʝʥʦ ʧʨʠʩʪʨʽʡ ʜʣʷ ʜʦʩʣʽʜʞʝʥʴ ʨʘʜʽʘʣʴʥʦʾ ʬʽʣʴʪʨʘʮʽʾ, ʟʘ
ʨʝʟʫʣʴʪʘʪʘʤʠ ʷʢʠʭ ʦʮʽʥʶʻʪʴʩʷ ʧʨʦʥʠʢʥʽʩʪʴ ʧʦʨʦʜʠ ʚʥʘʩʣʽʜʦʢ ʟʤʽʥʠ ʩʪʨʫʢʪʫʨʠ ʪʘ ʨʦʟʤʽʨʽʚ
ʤʽʢʨʦʪʨʽʱʠʥ ʟʘʣʝʞʥʦ ʚʽʜ ʚʝʣʠʯʠʥʠ ʪʘ ʭʘʨʘʢʪʝʨʫ ʥʘʧʨʫʞʝʥʦʛʦ ʩʪʘʥʫ. ɼʣʷ ʚʠʤʽʨʶʚʘʥʥʷ
ʜʝʬʦʨʤʘʮʽʡʥʦ-ʤʽʮʥʽʩʥʠʭ ʧʘʨʘʤʝʪʨʽʚ  ʨʦʟʨʦʙʣʝʥʘ  ̔ ʚʠʛʦʪʦʚʣʝʥʘ ʚʽʜʧʦʚʽʜʥʘ ʫʩʪʘʥʦʚʢʘ,
ʜʦʜʘʪʢʦʚʦ ʦʙʣʘʜʥʘʥʘ  ʣʽʯʠʣʴʥʠʢʦʤ ʜʣʷ ʟʘʤʽʨʫ ʜʝʬʦʨʤʘʮʽ ,ʾ  ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʤʽʨʶʚʘʪʠ ʟʥʘʯʝʥʥʷ
ʢʦʥʪʘʢʪʥʦ  ʾ ʪʚʝʨʜʦʩʪ ,̔ ʤʦʜʫʣʴ ʧʨʫʞʥʦʩʪ  ̔ ʪʘ ʛʨʘʥʠʮʶ ʤʽʮʥʦʩʪ  ̔ ʧʦʨʦʜʠ ʧʨʠ ʦʜʥʦʦʩʥʦʤʫ
ʥʘʚʘʥʪʘʞʝʥʥʽ. ʇʘʨʘʤʝʪʨʠ ʚʠʟʥʘʯʘʶʪʴʩʷ ʫ ʜʦʚʽʣʴʥʦ ʚʠʙʨʘʥʠʭ ʪʦʯʢʘʭ ʥʘ ʟʨʽʟʘʭ ʢʝʨʥʘ, ʘ
ʰʚʠʜʢʽʩʪʴ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘʧʽʚʘʚʪʦʤʘʪʠʯʥʦ ʨʝʛʫʣʶʻʪʴʩʷ ʚ ʰʠʨʦʢʠʭ ʤʝʞʘʭ. ʋʩʪʘʥʦʚʢʘ
ʦʙʣʘʜʥʘʥʘ ʝʣʝʢʪʨʦʥʥʠʤ ʢʦʥʪʨʦʣʝʨʦʤ, ʱʦ ʜʦʟʚʦʣʷʻ ʥʝ ʪʽʣʴʢʠ ʚʠʤʽʨʶʚʘʪʠ ʚʝʣʠʯʠʥʫ
ʢʦʥʪʘʢʪʥʦ  ʾ ʪʚʝʨʜʦʩʪ ,̔ ʘʣʝ ʡ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʚʝʩʪʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ  ʥʘ ʜʠʩʧʣʝʾ ʟʘ ʟʤʽʥʦʶ
ʜʝʬʦʨʤʘʮʽʾ ʚʽʜ ʚʝʣʠʯʠʥʠ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʟʘʥʦʩʠʪʠ ʧʘʨʘʤʝʪʨʠ ʜʦʩʣʽʜʞʝʥʴ ʫ ʚʽʜʧʦʚʽʜʥʫ ʙʘʟʫ
ʜʘʥʠʭ. ʆʪʨʠʤʘʥ  ̔ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʨʽʜ ʻ ʥʝ ʣʠʰʝ ʧʘʨʘʤʝʪʨʠʯʥʦʶ ʦʩʥʦʚʦʶ ʜʣʷ ʽʥʪʝʨʧʨʝʪʘʮʽʾ
ʤʘʪʝʨʽʘʣʽʚ ɻɼʉ, ʘʣʝ ʡ ʜʣʷ ʦʮʽʥʢʠ ʟʤʽʥʠ ʦʙ’ʻʤʫ, ʪʠʧʫ ʧʦʨʦʚʦʛʦ ʧʨʦʩʪʦʨʫ ʪʘ ʧʨʦʥʠʢʥʦʩʪʽ, ʘ
ʪʘʢʦʞ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʫʤʦʚ ʫʪʚʦʨʝʥʥʷ ʪʨʽʱʠʥʥʦʛʦ ʢʦʣʝʢʪʦʨʘ, ,̔ ʟʘʛʘʣʦʤ, ʜʣʷ
ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʦʥ, ʜʝ ʱʽʣʴʥʘ ʧʦʨʦʜʘ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʤʝʭʘʥʽʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʤʦʛʣʘ ʙ
ʥʘʙʫʪʠ ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʦʣʝʢʪʦʨʘ.
ɺ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʨʽʯʯʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʥʠʟʢʫ ʤʝʪʦʜʽʚ [7-9], ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʨʦʟʨʘʭʦʚʫʚʘʪʠ

ʩʢʣʘʜ ʽʟʦʣʴʦʚʘʥʠʭ ʩʠʩʪʝʤ, ʫʪʚʦʨʝʥʠʭ ʥʝʦʙʤʝʞʝʥʦʶ ʢʽʣʴʢʽʩʪʶ ʢʦʤʧʦʥʝʥʪʽʚ ʫ ʨʽʟʥʠʭ ʬʘʟʦʚʠʭ
ʩʪʘʥʘʭ. ɼʦʩʣʽʜʥʠʢʠ ʩʧʠʨʘʶʪʴʩʷ ʥʘ ʜʚ  ̔ ʩʪʨʘʪʝʛʽʾ – «ʩʪʝʭʽʦʤʝʪʨʠʯʥʫ», ʷʢʘ ʙʘʟʫʻʪʴʩʷ ʥʘ
ʥʝʟʘʣʝʞʥʠʭ ʭʽʤʽʯʥʠʭ ʨʝʘʢʮʽʷʭ ʫ ʚʟʘʻʤʥʽʡ ʨʽʚʥʦʚʘʟʽ ʪʘ «ʥʝʩʪʝʭʽʦʤʝʪʨʠʯʥʫ», ʢʦʣʠ ʜʦ ʫʚʘʛʠ
ʙʝʨʫʪʴ ʭʽʤʽʯʥʽ ʧʦʪʝʥʮʽʘʣʠ ʥʝʟʘʣʝʞʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʩʠʩʪʝʤʠ.
ɿʘʩʪʦʩʫʚʘʥʥʷ «ʩʪʝʭʽʦʤʝʪʨʠʯʥʦʾ» ʩʪʨʘʪʝʛʽʾ ʧʨʠʚʦʜʠʪʴ ʜʦ ʨʽh ʝʥʥʷ ʫ ʚʠʛʣʷʜʽ ʩʠʩʪʝʤʠ

ʥʝʣʽʥʽʡʥʠʭ ʨʽʚʥʷʥʴ, ʷʢʘ ʢʘʨʜʠʥʘʣʴʥʦ ʟʤʽʥʶʻʪʴʩʷ ʧʨʠ ʚʚʝʜʝʥʥ  ̔ʥʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʫ ʩʠʩʪʝʤʫ
[6]. ɼʨʫʛʠʡ ʤʝʪʦʜ ʜʝʱʦ ʧʨʦʩʪʽh ʠʡ ʚ ʩʠʩʪʝʤʘʪʠʟʘʮʽ ,ʾ ʘ ʚʚʝʜʝʥʥʷ ʥʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʻ
ʧʨʦʩʪʦʶ ʦʧʝʨʘʮʽʻʶ [8]. ɼʣʷ ʦʙʦʭ ʩʪʨʘʪʝʛʽʡ ʫʤʦʚʠ ʨʽʚʥʦʚʘʛʠ ʰʫʢʘʶʪʴ ʦʜʥʘʢʦʚʦ – ʰʣʷʭʦʤ
ʟʥʘʭʦʜʞʝʥʥʷ ʤʽʥʽʤʫʤʫ ʚʽʣʴʥʦʾ ʝʥʝʨʛʽʾ ɻʽʙʙʩʘ ʘʙʦ ʝʥʝʨʛʽ  ʾɻʝʣʴʤʛʦʣʴʮʘ, ʥʘʡʯʘʩʪʽʰʝ ʰʣʷʭʦʤ
ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ ʥʝʚʠʟʥʘʯʝʥʠʭ ʤʥʦʞʥʠʢʽʚ ʃʘʛʨʘʥʞʘ. ɼʣʷ «ʥʝʩʪʝʭʽʦʤʝʪʨʠʯʥʦʛʦ» ʤʝʪʦʜʫ
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ʥʝʣʽʥʽʡʥʽ ʨʽʚʥʷʥʥʷ ʙʫʣʠ ʫʩʧʽʰʥʦ ʣʽʥʝʘʨʠʟʦʚʘʥ ,̔ ʱʦ ʟʫʤʦʚʠʣʦ ʡʦʛʦ ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ
ʨʽʰʝʥʥʽ ʥʘʫʢʦʚʦ-ʽʥʞʝʥʝʨʥʠʭ ʟʘʚʜʘʥʴ.
ʇʝʨʝʚʘʛʘ ʤʝʪʦʜʽʚ ʤʽʥʽʤʽʟʘʮʽʾ ʘʙʦ ʤʘʢʩʠʤʽʟʘʮʽʾ ʪʝʨʤʦʜʠʥʘʤʽʯʥʠʭ ʬʫʥʢʮʽʡ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ,

ʱʦ ʽʥʬʦʨʤʘʮʽ̫  ʧʨʦ ʢʦʞʥʫ ʩʧʦʣʫʢʫ ʩʠʩʪʝʤʠ ʤʦʞʝ ʙʫʪʠ ʦʙʨʦʙʣʝʥʘ ʥʝʟʘʣʝʞʥʦ, ʙʝʟ ʩʢʣʘʜʥʠʭ
ʥʘʙʦʨʽʚ ʨʝʘʢʮʽʡ ʘʧʨʽʦʨʽ; ʦʪʞʝ, ʥʝʦʙʭʽʜʥʦ ʚʠʨʽʰʠʪʠ ʦʙʤʝʞʝʥʠʡ ʥʘʙʽʨ ʨʽʚʥʷʥʴ [7, 8]. ʂʨʽʤ ʪʦʛʦ,
ʤʝʪʦʜ ʚʠʤʘʛʘʻ ʣʠʰʝ ʟʥʘʥʥʷ ʪʝʨʤʦʜʠʥʘʤʽʯʥʠʭ ʬʫʥʢʮʽʡ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʨʝʯʦʚʠʥ, ʷʢʽ ʜʦʙʨʝ
ʚʽʜʦʤʽ, ʘ ʜʣʷ ʩʪʘʥʜʘʨʪʥʦʛʦ ʪʠʩʢʫ (0,1 ʄʇʘ) ʤʦʞʫʪʴ ʙʫʪʠ ʣʝʛʢʦ ʽʥʪʝʨʧʦʣʴʦʚʘʥʽ ʘʙʦ
ʝʢʩʪʨʘʧʦʣʴʦʚʘʥ .̔
ɼʣʷ ʨʦʟʨʘʭʫʥʢʽʚ ʨʽʚʥʦʚʘʛʠ ʚ ʩʠʩʪʝʤʘʭ ʢʝʨʦʛʝʥ/ʛʘʟʠ ʤʠ ʧʨʠʡʥʷʣʠ, ʱʦ ʥʘ ʩʢʣʘʜ ʚʧʣʠʚʘʶʪʴ

ʣʠʰʝ ʪʝʤʧʝʨʘʪʫʨʘ ʪʘ ʪʠʩʢ, ʚʠʢʦʥʫʻʪʴʩʷ ʣʠʰʝ ʨʦʙʦʪʘ, ʩʧʨʷʤʦʚʘʥʘ ʧʨʦʪʠ ʜʽʾ ʟʦʚʥʽʰʥʴʦʛʦ
ʪʠʩʢʫ, ʘ ʩʘʤʘ ʪʝʨʤʦʜʠʥʘʤʽʯʥʘ ʩʠʩʪʝʤʘ ʻ ʟʘʢʨʠʪʦʶ, ʘʣʝ ʥʝ ʽʟʦʣʴʦʚʘʥʦʶ, ʱʦ ʜʦʧʫʩʢʘʻ ʦʙʤʽʥ
ʝʥʝʨʛʽʻʶ ʟ ʽʥʰʠʤʠ ʩʠʩʪʝʤʘʤʠ ʘʙʦ ʟʦʚʥʽʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ. ʊʘʢʝ ʧʨʠʧʫʱʝʥʥʷ ʮʽʣʢʦʤ
ʧʨʠʡʥʷʪʥʝ ʜʣʷ ʦʧʠʩʫ ʛʝʦʣʦʛʽʯʥʠʭ ʦʙ’ʻʢʪʽʚ, ʥʘʧʨʠʢʣʘʜ, ʬʣʶʾʜʫ ʘʙʦ ʢʝʨʦʛʝʥʫ ʚ ʧʦʨʦʜʘʭ ʯʠ
ʤʽʥʝʨʘʣʘʭ ʟ ʦʛʣʷʜʫ ʥʘ ʪʨʠʚʘʣʠʡ ʯʘʩ ʾʭʥʴʦʛʦ ʧʝʨʝʙʫʚʘʥʥʷ ʚ ʦʜʥʘʢʦʚʠʭ ʪʝʨʤʦʙʘʨʠʯʥʠʭ ʫʤʦʚʘʭ.
ɼʣʷ ʨʦʟʨʘʭʫʥʢʽʚ ʚ ʫʤʦʚʘʭ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʪʠʩʢʽʚ ʪʘ ʪʝʤʧʝʨʘʪʫʨ ʥʘʤʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ

ʤʝʪʦʜ ʢʦʥʩʪʘʥʪ ʨʽʚʥʦʚʘʛʠ ʥʝʟʘʣʝʞʥʠʭ ʨʝʘʢʮʽʡ, ʟ ʦʛʣʷʜʫ ʥʘ ʧʨʦʩʪʦʪʫ ʩʠʩʪʝʤʠ.
ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʤʝʪʦʜʠʯʥʠʡ ʢʦʤʧʣʝʢʩ

ʜʦʩʣʽʜʞʝʥʴ ʟ ʜʚʦʭ ʛʝʦʣʦʛʽʯʥʠʭ ʥʘʫʢʦʚʠʭ ʥʘʧʨʷʤʢʽʚ – ʛʝʦʬʽʟʠʢʠ, ʷʢʘ ʩʧʨʷʤʦʚʘʥʘ ʥʘ
ʜʦʩʣʽʜʞʝʥʥʷ ʻʤʥʽʩʥʦ-ʬʽʣʴʪʨʘʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʦʣʝʢʪʦʨʽʚ ʚʫʛʣʝʚʦʜʥʽʚ ʪʘ ʛʝʦʭʽʤʽʾ,
ʟʘʚʜʘʥʥʷʤ ʷʢʦ  ʾ ʻ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʽʚ ʪʨʘʥʩʬʦʨʤʘʮʽ  ʾ ʢʝʨʦʛʝʥʫ ʽʟ ʫʪʚʦʨʝʥʥʷʤ
ʚʫʛʣʝʚʦʜʥʝʚʠʭ ʛʘʟʽʚ, ʷʢʽ ʡ ʥʘʧʦʚʥʶʶʪʴ ʧʦʨʦʜʠ-ʢʦʣʝʢʪʦʨʠ, ʚ ʤʝʞʘʭ ɹʦʨʠʩʣʘʚʩʴʢʦ-ʇʦʢʫʪʩʴʢʦʾ
ʟʦʥʠ ʇʝʨʝʜʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ.
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ʈʋɼɯɺʉʔʂɯ ɺɽʈʉʊɺʀ ʗʂ ɺʄɯʉʊʀʃʀʑɽ ʉʃɸʅʎɽɺʆɰ ʅɸʌʊʀ

ʉʫʣʽʤʘ ɼ.ʈ., ʘʩʧʽʨʘʥʪ
ʢʘʬʝʜʨʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦ  ʾ  ̔ʧʨʠʢʣʘʜʥʦ  ʾʛʝʦʣʦʛʽʾ,

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺ.ʅ. ʂʘʨʘʟʽʥʘ

ʋ ʜʘʥʽʡ ʨʦʙʦʪʽ ʥʘʚʝʜʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʧʝʨʩʧʝʢʪʠʚ ʚʽʜʢʨʠʪʪʷ ʧʦʢʣʘʜʽʚ ʩʣʘʥʮʝʚʦʾ ʥʘʬʪʠ ʫ ʚʽʟʝʡʩʴʢʠʭ
ʚʽʜʢʣʘʜʘʭ ɼʥʽʧʨʦʚʩʴʢʦ-ɼʦʥʝʮʴʢʦʾ ʟʘʧʘʜʠʥʠ. ʆʧʠʩʘʥʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʪʘ ʧʦʰʠʨʝʥʥʷ ʧʦʢʣʘʜʽʚ ʩʣʘʥʮʝʚʦʾ ʥʘʬʪʠ.
ɺʠʜʽʣʝʥʦ ʚ ʨʦʟʨʽʟʽ ʚʽʟʝʡʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ ɼʥʽʧʨʦʚʩʴʢʦ-ɼʦʥʝʮʴʢʦʾ ʟʘʧʘʜʠʥʠ ʈʫʜʽʚʩʴʢʽ ʚʝʨʩʪʚʠ ʷʢ ʤʦʞʣʠʚʽ
ʚʤʽʩʪʠʣʠʱʘ ʩʣʘʥʮʝʚʦʾ ʥʘʬʪʠ. ʅʘ ʦʩʥʦʚʽ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ ʥʘʜʘʥʦ ʦʮʽʥʢʫ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʽ ʈʫʜʽʚʩʴʢʠʭ ʚʝʨʩʪʚ.

This paper presents the results of an analysis of the prospects for the discovery of shale oil deposits in the Visean
sediments of the Dnipro-Donetsk Basin. The article describes the characteristics and distribution of shale oil deposits.
In the context of the Visean sediments of the Dnipro-Donetsk Basin, the Rudov layers are identified as possible shale oil
reservoirs. On the basis of the analysis, the prospects of the Rudov layers are assessed.

ʉʣʘʥʮʝʚʘ ʥʘʬʪʘ ʚ ʤʘʡʙʫʪʥʴʦʤʫ ʤʦʞʝ ʥʝ ʣʠʰʝ ʩʪʘʪʠ ʢʦʥʢʫʨʝʥʪʦʤ ʧʦ ʚʠʜʦʙʫʪʠʤ ʟʘʧʘʩ ʘ ʡ
ʟʘʡʥʷʪʠ ʧʝʨʰʫ ʩʭʦʜʠʥʢʫ, ʟʚʘʞʘʶʯʠ ʥʘ ʦʮʽʥʝʥʽ ʨʝʩʫʨʩʠ, ʷʢʽ ʚʜʚʽʯʽ ʧʝʨʝʚʠʱʫʶʪʴ ʥʘʷʚʥʽ ʩʚʽʪʦʚʽ
ʟʘʧʘʩʠ ʥʘʬʪʠ [1, ʩ. 59].
ʊʦʤʫ ʟʙʽʣʴʰʝʥʥʷ ʟʥʘʥʴ ʧʨʦ ʜʘʥʠʡ ʥʝʪʨʘʜʠʮʽʡʥʠʡ ʪʠʧ ʚʫʛʣʝʚʦʜʥʽʚ, ʚʚʘʞʣʠʚʠʡ ʥʝ ʣʠʰʝ ʟ

ʪʦʯʢʠ ʟʦʨʫ ʨʦʟʚʠʪʢʫ ʥʘʬʪʦʛʘʟʦʚʦ  ʾʧʨʦʤʠʩʣʦʚʦʩʪ  ̔ʘ ʡ ʧʽʜʪʨʠʤʢʠ ʝʢʦʥʦʤʽʢʠ ʢʨʘʾʥʠ.
ɯʩʥʫʻ ʙʘʛʘʪʦ ʚʠʟʥʘʯʝʥʴ ʧʦʥʷʪʪʶ «ʩʣʘʥʮʝʚʘ ʥʘʬʪʘ», ʢʦʞʝʥ ʟ ʷʢʠʭ ʻ ʚʽʨʥʠʤ. ɺ ʜʘʥʽʡ ʨʦʙʦʪʽ

ʚʠʢʦʨʠʩʪʘʥʦ ʥʘʩʪʫʧʥʝ  ʩʣʘʥʮʝʚʘ ʥʘʬʪʘ – ʮʝ ʥʘʬʪʘ ʪʨʘʜʠʮʽʡʥʦʛʦ ʩʢʣʘʜʫ ʧʦʢʣʘʜʠ ʷʢʦʾ
ʟʙʘʛʘʯʝʥʽ ʦʨʛʘʥʽʯʥʦʶ ʨʝʯʦʚʠʥʦʶ, ʣʽʪʦʣʦʛʽʯʥʦ ʩʢʣʘʜʝʥ  ̔ʪʦʥʢʦʟʝʨʥʠʩʪʠʤʠ ʧʦʨʦʜʘʤʠ.
ʑʦʜʦ ʣʽʪʦʣʦʛʽ  ʾ ʪʘʢʠʭ ʧʦʢʣʘʜʽʚ, ʯʘʩʪʦ ʚʚʘʞʘʶʪʴ, ʱʦ ʧʦʢʣʘʜʠ ʩʣʘʥʝʚʦ  ʾ ʥʘʬʪʠ ʟʘʣʷʛʘʶʪʴ

ʣʠʰʝ ʚ ʩʣʘʥʮʷʭ. ʎʝ ʭʠʙʥʘ ʜʫʤʢʘ. ʅʘ ʩʧʨʘʚʜʽ ʣʽʪʦʣʦʛʽʷ ʧʦʢʣʘʜʽʚ ʩʣʘʥʮʝʚʦʾ ʥʘʬʪʠ ʜʫʞʝ
ʰʠʨʦʢʘ: ʩʣʘʥʮʽ, ʛʣʠʥʠʩʪʽ ʩʣʘʥʮ ,̔ ʘʣʝʚʨʦʣʽʪʠ, ʤʽʣʢʦʟʝʨʥʠʩʪ  ̔ ʧʽʩʢʦʚʠʢʠ ʩʠʣʽʢʘʪʥʦʛʦ ʯʠ
ʢʘʨʙʦʥʘʪʥʦʛʦ ʩʢʣʘʜʫ.
ɼʝʢʽʣʴʢʘ ʧʘʨʘʤʝʪʨʽʚ ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʩʣʘʥʮʝʚʽ ʚʫʛʣʝʚʦʜʥʽ:
- ʟʨʽʣʽʩʪʴ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ;
- ʟʘʛʘʣʴʥʠʡ ʚʤʽʩʪ ʦʨʛʘʥʽʯʥʦʛʦ ʚʫʛʣʝʮʶ;
- ʧʨʦʥʠʢʥʽʩʪʴ ʧʦʢʣʘʜʫ.
ʇʦʰʠʨʝʥʥʷ ʩʣʘʥʮʝʚʠʭ ʥʘʬʪ ʫ ʩʚʽʪʽ. ɺʽʜʥʦʩʥʦ ʩʣʘʥʮʝʚʦʾ ʥʘʬʪʠ ʚ ʩʚʽʪ  ̔ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʻ

ʬʦʨʤʘʮʽʷ ɹʘʢʢʝʥ (Bakken Shale) ʩʪʘʥʦʚʠʪʴ ʩʣʘʥʮʝʚʠʡ ʙʘʩʝʡʥ ʋʾʣʣʽʩʪʦʫʥ (Willistone Basine)
ʟʘʛʘʣʴʥʦʶ ʧʣʦʱʝʶ 65 ʪʠʩ. ʢʤ2 ʫ ʰʪʘʪʘʭ ʄʦʥʪʘʥʘ, ʇʽʚʥʽʯʥʘ ɼʘʢʦʪʘ (ʉʐɸ)  ̔ ʉʘʩʢʘʯʝʚʘʥ
(ʂʘʥʘʜʘ). ʌʦʨʤʘʮʽʷ ʫʪʚʦʨʝʥʘ ʨʠʪʤʽʯʥʦ ʧʦʙʫʜʦʚʘʥʠʤʠ ʪʦʚʱʘʤʠ ʩʣʘʥʮʽʚ  ̔ʧʽʩʢʦʚʠʢʽʚ ʧʽʟʥʴʦʛʦ
ʜʝʚʦʥʫ–ʨʘʥʥʴʦʛʦ ʢʘʨʙʦʥʫ, ʩʝʨʝʜ ʷʢʠʭ ʥʘ ʛʣʠʙʠʥ  ̔ ʙʣʠʟʴʢʦ 3 ʢʤ ʚʠʜʽʣʷʻʪʴʩʷ ʛʦʨʠʟʦʥʪ
ʥʘʬʪʦʥʦʩʥʠʭ ʩʣʘʥʮʽʚ ʪʦʚʱʠʥʦʶ 40 ʤ. ɿʘʛʘʣʴʥ  ̔ ʨʝʩʫʨʩʠ ʥʘʬʪʠ ʦʮʽʥʶʶʪʴʩʷ ʚ 3,65 ʤʣʨʜ
ʙʘʨʝʣʝʡ (ʟʘ ʜʝʷʢʠʤʠ ʦʮʽʥʢʘʤʠ – ʜʦ 11 ʤʣʨʜ ʙʘʨʝʣʝʡ), ʚʠʜʦʙʫʪʦʢ ʥʘʬʪʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟ
ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʭʥʦʣʦʛʽʾ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʙʫʨʽʥʥʷ  ̔ ʛʽʜʨʦʨʦʟʨʠʚʫ. ʅʘʨʘʟ  ̔ ʮʝ ʻʜʠʥʝ ʫ ʩʚʽʪʽ
ʨʦʜʦʚʠʱʝ ʧʦʜʽʙʥʦʛʦ ʪʠʧʫ, ʘʣʝ ʧʦʰʫʢʠ ʪʘʢʠʭ ʦʙ'ʻʢʪʽʚ ʪʨʠʚʘʶʪʴ ʚ ʽʥʰʠʭ ʨʝʛʽʦʥʘʭ [2, ʩ. 109-
110].
ʅʘ ʜʘʥʠʡ ʯʘʩ ʚ ʋʢʨʘʾʥ  ̔ʧʦ ʘʥʘʣʦʛʽ  ʾ ʽʟ ʬʦʨʤʘʮʽʻʶ ɹʘʢʢʝʥ ʚʠʜʽʣʷʶʪʴ ʈʫʜʽʚʩʴʢʽ ʚʝʨʩʪʚʠ. ʎʝ

ʧʦʨʦʜʠ ʷʢ  ̔ ʟʘʣʷʛʘʶʪʴ ʫ ʚʝʨʭʥʴʦʚʽʟʝʡʩʴʢʠʭ ʚʽʜʢʣʘʜʘʭ ʪʘ ʚʽʜʧʦʚʽʜʘʶʪʴ XIIa
ʤʽʢʨʦʬʘʫʥʽʩʪʠʯʥʦʤʫ ʛʦʨʠʟʦʥʪʫ. ɿʘ ʩʢʣʘʜʦʤ ʮʝ ʢʘʨʙʦʥʘʪʥʦ ʢʨʝʤʥʠʩʪʽ ʧʦʨʦʜʠ, ʷʢ  ̔ ʧʦʰʠʨʝʥʽ
ʨʦʟʚʠʥʫʪʽ ʚ ʤʝʞʘʭ ʧʽʚʜʝʥʥʦ  ʾ  ̔ ʧʽʚʥʽʯʥʦ  ʾ ʧʨʠʙʦʨʪʦʚʠʭ ʟʦʥ ʧʨʘʢʪʠʯʥʦ ʚ ʫʩʽʭ ʯʘʩʪʠʥʘʭ
ʟʘʧʘʜʠʥʠ, ʟʘ ʚʠʥʷʪʢʦʤ ʾ  ʾ ʢʨʘʡʦʚʦʾ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʦ  ʾ ʯʘʩʪʠʥʠ. ʄʘʶʪʴ ʧʦʪʫʞʥʦʩʪ  ̔ 35-70 ʤ..
ʇʦʨʠʩʪʽʩʪʴ 2,5-7%, ʘ ʧʨʦʥʠʢʥʽʩʪʴ ʚʘʨʽʶʻʪʴʩʷ ʚ ʤʝʞʘʭ 0,05-1 ʤɼ…. ɺʤʽʩʪ ʦʨʛʘʥʽʯʥʦʾ
ʨʝʯʦʚʠʥʠ ʉʦʨʛ. ʩʪʘʥʦʚʠʪʴ 1,9-5,8 %. ʊʝʨʤʘʣʴʥʘ ʟʨʽʣʽʩʪʴ R0 ʢʘʨʙʦʥʘʪʥʠʭ ʧʦʨʽʜ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ
0,45-1,55.
ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʜʘʥʠʭ, ʜʘʻ ʥʝʟʘʧʝʨʝʯʥ  ̔ʧʽʜʩʪʘʚʠ ʜʣʷ ʚʠʟʥʘʥʥʷ ʈʫʜʽʚʩʴʢʠʭ ʚʝʨʩʪʚ ʧʦʢʠ

ʱʦ ʧʝʨʰʠʤ ʚʤʽʩʪʠʣʠʱʝʤ ʩʣʘʥʮʝʚʦ  ʾʥʘʬʪʠ ʥʘ ʪʝʨʠʪʦʨʽ  ʾʋʢʨʘʾʥʠ ʚ ʨʦʟʨʽʟ  ̔ɼɼɿ.
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ʈɸʅʅʔʆʂɸʄ'ʗʅʆɺʋɻɯʃʔʅɯ ʂɸʈɹʆʅɸʊʅɯ ʂʆʃɽʂʊʆʈʀ ɹɸɻɸʊʆʁʉʔʂʆɻʆ
ʈʆɼʆɺʀʑɸ (ʇɯɺɼɽʅʅɸ ʇʈʀɹʆʈʊʆɺɸ ɿʆʅɸ ɼɼɿ)

ʆʟʽʥʢʦʚʩʴʢʠʡ ʆ., ʩʪʫʜʝʥʪ
ʅʅɯ «ɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʾ»

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥ  ̔ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ

ʇʦʢʘʟʘʥʦ ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʨʦʟʧʦʜʽʣʫ ʬʽʣʴʪʨʘʮʽʡʥʦ-ʻʥʽʩʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʥʠʞʥʴʦʢʘʤʷʥʦʚʫʛʽʣʴʥʠʭ
ʢʘʨʙʦʥʘʪʥʠʭ. ʢʦʣʝʢʪʦʨʽʚ ɹʘʛʘʪʦʡʩʴʢʦʛʦ ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʦʛʦ ʨʦʜʦʚʠʱʘ. ʎʝ ʦʙʫʤʦʚʣʝʥʦ ʷʢ ʧʝʨʚʠʥʥʦʶ
ʙʽʦʛʝʨʤʥʦʶ ʧʨʠʨʦʜʦʶ ʢʘʨʙʦʥʘʪʥʠʭ ʧʦʨʽʜ, ʪʘʢ ʽ ʚʪʦʨʠʥʥʠʤʠ ʧʨʦʮʝʩʘʤʠ ʪʨʽʱʠʥʫʚʘʪʦʩʪʽ, ʢʘʣʴʮʠʪʠʟʘʮʽʾ ʪʘ
ʜʦʣʦʤʽʪʠʟʘʮʽʾ.

The non-uniformity distribution of the properties (porosity and permeability) in the Lower Carboniferous
(Mississippian) carbonate reservoirs (the Bagatoyka gas condensate field) is shown. This is due to both the primary
biohermic origin of carbonate rocks and the secondary processes of fracturing, calcitization, and dolomitization.

ʋ ʇʽʚʜʝʥʥʽʡ ʧʨʠʙʦʨʪʦʚʽʡ ʟʦʥ  ̔ ɼʥʽʧʨʦʚʩʴʢʦ-ɼʦʥʝʮʴʢʦʾ ʟʘʧʘʜʠʥʠ (ɼɼɿ) ʫ ʢʘʨʙʦʥʘʪʥʠʭ
ʧʦʨʦʜʘʭ ʚʠʷʚʣʝʥʦ ʮʽʣʠʡ ʨʷʜ ʨʦʜʦʚʠʱ ʚʫʛʣʝʚʦʜʥʽʚ (ʄʘʯʫʩʴʢʝ, ʅʦʚʦʤʠʢʦʣʘʾʚʩʴʢʝ
(ʄʦʚʯʘʥʽʚʩʴʢʝ), ʈʫʜʝʥʢʽʚʩʴʢʝ), ʚ ʪʦʤʫ ʯʠʩʣ  ̔ ɹʦʛʘʪʦʡʩʴʢʝ. ʋ ʤʝʛʘʘʪʦʣʽ ɹʦʛʘʪʦʡʩʴʢʦʛʦ
ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʦʛʦ ʨʦʜʦʚʠʱʘ, ʷʢʝ ʙʫʣʦ ʚʽʜʢʨʠʪʝ ʫ 1975 ʨʦʮ ,̔ ʨʦʟʢʨʠʪʦ ʚʝʣʠʢʽ ʧʝʨʩʧʝʢʪʠʚʠ
ʥʘʬʪʦʛʘʟʦʥʦʩʥʦʩʪ  ̔ʪʫʨʥʝʡʩʴʢʠʭ ʨʠʬʽʚ ʈʂʂ.
ɻʦʣʦʚʥʽ ʟʘʧʘʩʠ ʨʦʜʦʚʠʱʘ ʟʦʩʝʨʝʜʞʝʥ  ̔ ʩʘʤʝ ʚ ʪʫʨʥʝʡʩʴʢʦʤʫ ʨʠʬʦʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʦʤʫ

ʨʝʟʝʨʚʫʘʨʽ, ʷʢʠʡ ʻ ʦʩʥʦʚʦʶ ʬʦʨʤʫʚʘʥʥʷ ʚʩʽʻʾ ʩʠʩʪʝʤʠ ʧʦʢʣʘʜʽʚ ʟ ʰʠʨʦʢʠʤ ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʤ,
ʛʣʠʙʠʥʥʠʤ  ̔ʬʘʟʦʚʦ-ʛʝʦʭʽʤʽʯʥʠʤ ʜʽʘʧʘʟʦʥʘʤʠ ʥʘʬʪʦʛʘʟʦʥʦʩʥʦʩʪ .̔ ʆʩʥʦʚʥʠʤ ʪʠʧʦʤ ʢʦʣʝʢʪʦʨʘ
ʻ ʪʨʽʱʠʥʥʦ-ʢʘʚʝʨʥʦʟʥʦ-ʧʦʨʦʚ  ̔ ʜʦʣʦʤʽʪʠʟʦʚʘʥʽ ʙʽʦʤʦʨʬʥ  ̔  ̔ ʙʽʦʤʦʨʬʥʦ-ʜʝʪʨʠʪʫʩʦʚ  ̔ ʚʘʧʥʷʢʠ.
ɺʦʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʤʽʱʝʥʽ ʚʪʦʨʠʥʥʠʤʠ ʜʦʣʦʤʽʪʘʤʠ, ʱʦ ʪʘʢʦʞ ʚʧʣʠʚʘʻ ʥʘ ʾʭʥʽ ʚʣʘʩʪʠʚʦʩʪ .̔
ʃʦʢʘʣʽʟʘʮʽʷ ʨʝʟʝʨʚʫʘʨʫ ʫʟʛʦʜʞʫʻʪʴʩʷ ʟ ʧʘʣʝʦʪʝʢʪʦʥʽʯʥʠʤʠ ʟʘʢʦʥʦʤʽʨʥʦʩʪʷʤʠ, ʘ ʪʘʢʦʞ
ʚʠʷʚʣʷʻ ʦʟʥʘʢʠ ʬʘʮʽʘʣʴʥʦ  ʾʜʠʬʝʨʝʥʮʽʘʮʽʾ(ʃʫʢʽʥ, 2005).
ʆʜʥʘʢ ʥʘ ɹʦʛʘʪʦʡʩʴʢʦʤʫ ʨʦʜʦʚʠʱʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʤʽʥʣʠʚʽʩʪʴ ʌɭɺ ʢʘʨʙʦʥʘʪʥʠʭ

ʢʦʣʝʢʪʦʨʽʚ . ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʟʘ ʜʘʥʠʤʠ ʚʠʱʝʚʢʘʟʘʥʠʭ ʩʝʡʩʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ
ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʢʦʣʝʢʪʦʨʽʚ ʤʘʻ ʥʝʨʽʚʥʦʤʽʨʥʠʡ ʤʦʟʘʾʯʥʠʡ ʭʘʨʘʢʪʝʨ. ʄʽʥʣʠʚʽʩʪʴ, ʚʩʪʘʥʦʚʣʝʥʘ
ʚ ʫʤʦʚʘʭ ɹʦʛʘʪʦʡʩʴʢʦʛʦ ɻʂʈ. ʊʘʢ, ʚ ʩʚʝʨʜʣʦʚʠʥ  ̔ˉ 12 ʧʨʠʧʣʠʚ ʛʘʟʫ ʟ ʽʥʪʝʨʚʘʣʫ 4477-4442 ʤ
(C1t, ʛʦʨʠʟʦʥʪ ʊ-1) ʩʢʣʘʚ 30,5 ʪʠʩ. ʤ3 /ʜʦʙʫ ʥʘ 8 ʤʤ ʜʽʘʬʨʘʛʤ ,̔ ʚ ʪʦʡ ʞʝ ʯʘʩ ʚ ʩʚʝʨʜʣʦʚʠʥʽ ˉ
2 ʜʝʙʽʪ ʛʘʟʫ ʟ ʽʥʪʝʨʚʘʣʫ 4848-4469 ʤ (D3 – C1t) ʩʢʣʘʚ 503,9 ʪʠʩ. ʤ3 /ʜʦʙʫ. ɺʽʜʩʫʪʥʽʩʪʴ
ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʢʦʣʝʢʪʦʨʽʚ ʧʦ ʧʣʦʱ  ̔ ʪʘ ʨʦʟʨʽʟʫ ʦʙʫʤʦʚʣʝʥʘ ʷʢ ʫʤʦʚʘʤʠ
ʦʩʘʜʢʦʥʘʢʦʧʠʯʝʥʥʷ ʪʘʢ  ̔ ʚʧʣʠʚʦʤ ʚ ʫʤʦʚʘʭ ʢʘʨʙʦʥʘʪʥʦʛʦ ʤʘʩʠʚʫ ʛʝʦʪʝʢʪʦʥʦʜʠʥʘʤʽʯʥʠʭ
ʥʘʧʨʫʛ, ʷʢ  ̔ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ ʪʨʽʱʠʥʫʚʘʪʦʛʦ ʢʦʣʝʢʪʦʨʘ.
ʅʘ ʪʫʨʥʝʡʩʴʢʦʤʫ ʢʘʨʙʦʥʘʪʥʦʤʫ ʨʝʟʝʨʚʫʘʨʽ ʟʘʣʷʛʘʶʪʴ ʪʝʤʥʦʢʦʣʽʨʥʽ ʙʽʪʫʤʽʥʦʟʥʽ ʚʘʧʥʷʢʠ

ʥʠʞʥʴʦʛʦ ʚʽʟʝ ʟ ʽʥʪʝʥʩʠʚʥʦʶ ʪʨʽʱʠʥʫʚʘʪʽʩʪʶ. ʆʜʥʘʢ ʧʨʠʧʣʠʚʽʚ ʟ ʥʠʞʥʴʦʚʽʟʝʡʩʴʢʠʭ ʚʘʧʥʷʢʽʚ
ʥʝ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʯʝʨʝʟ ʥʠʟʴʢʫ ʧʦʨʦʚʫ ʧʨʦʥʠʢʥʽʩʪʴ.
ɼʣʷ ʧʨʠʢʣʘʜʫ ʥʘ ʧʣʦʱ  ̔ ʜʘʥʦʛʦ ʨʦʜʦʚʠʱʘ ʚʠʜʽʣʝʥʦ ʉʭʽʜʥʦ-ʇʨʝʨʱʝʧʠʥʩʴʢʠʡ ʙʣʦʢ, ʟʘ

ʥʘʷʚʥʦʶ ʽʥʬʦʨʤʘʮʽ̒ ʶ 3ɼ ʩʝʡʩʤʦʨʦʟʚʽʜʢʠ, ʜʘʥʠʭ ɻɼʉ, ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʧʝʨʩʧʝʢʪʠʚʥʽ ʧʘʩʪʢʠ
ʫ ʢʘʨʙʦʥʘʪʥʠʭ ʢʦʣʝʢʪʦʨʘʭ, ʧʨʦʪʝ ʧʨʦʙʫʨʝʥʘ ʧʦʰʫʢʦʚʘ ʩʚʝʨʜʣʦʚʠʥʘ ˉ25 ʥʝ ʜʘʣʘ ʧʨʦʜʫʢʮʽʾ.
ɿʘ ʜʘʥʠʤʠ ʧʝʪʨʦʬʽʟʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʠ ʦʧʠʩʘʥ  ̔ʟʨʘʟʢʠ ʥʠʞʥʴʦʛʦ ʚʽʟʝ ʪʘ ʪʫʨʥʝ. ɻʦʨʠʟʦʥʪ
ɺ24-26, ʟʘ ʦʧʠʩʦʤ ʩʭʦʞʠʡ ʥʘ ʫʦʣʪʩʦʨʩʴʢʽ ʢʫʧʦʣʠ. ʇʨʝʜʩʪʘʚʣʝʥʠʡ ʚʘʧʥʷʢʘʤʠ ʧʝʨʝʚʘʞʥʦ
ʪʝʤʥʦ-ʩʽʨʦʛʦ ʪʘ ʯʦʨʥʦʛʦ ʢʦʣʴʦʨʽʚ, ʚʫʛʣʠʩʪʠʡ ʪʘ ʚʫʛʣʠʩʪʦ-ʛʣʠʥʠʩʪʠʡ ʤʘʪʝʨʽʘʣ ʚ ʧʦʨʦʜʽ
ʨʦʟʧʦʜʽʣʝʥʠʡ ʷʢ ʫ ʚʠʛʣʷʜ  ̔ʧʝʨʝʨʠʚʠʩʪʠʭ ʥʠʪʢʦʧʦʜʽʙʥʠʭ , ʣʠʩʪʫʚʘʪʠʭ ʜʦ ʪʦʥʢʠʭ ʧʨʦʰʘʨʢʽʚ,
ʪʘʢ ʽ ʫ ʚʠʛʣʷʜʽ ʨʽʚʥʦʤʽʨʥʦ-ʨʦʟʩʽʷʥʦʛʦ ʧʦ ʰʘʨʫ ʪʦʥʢʦʛʦ ʚʫʛʣʠʩʪʦʛʦ ʜʝʪʨʠʪʫ ʪʘ ʛʣʠʥʠʩʪʦʛʦ
ʤʘʪʝʨʽʘʣʫ, ʽʥʦʜʽ ʨʦʟʚʠʚʘʻʪʴʩʷ ʧʨʠʭʦʚʘʥʘ ʪʨʽʱʠʥʫʚʘʪʽʩʪʴ. ʇʽʨʠʪʦʤ ʚʘʧʥʷʢ ʧʦʢʨʘʧʣʝʥʠʡ
ʧʦʤʽʨʥʦ. ʑʽʣʴʥʠʡ, ʧʦʨʠʩʪʽʩʪʴ ʚʘʨʽʶʻʪʴʩʷ ʚʽʜ 0.3% ʜʦ 1.9%.
ɿʘʛʘʣʦʤ, ʧʦ ʰʘʨʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʘʢʨʠʪʘ ʪʨʽʱʠʥʫʚʘʪʽʩʪʴ ʨʽʟʥʦ  ʾ ʬʦʨʤʠ ʨʦʟʤʽʨʦʤ ʜʦ

ʜʝʢʽʣʴʢʦʭ ʩʘʥʪʠʤʝʪʨʽʚ, ʷʢʽ ʟʘʣʽʢʦʚʘʥʘ ʙʽʣʠʤ ʢʘʣʴʮʠʪʦʤ. ʊʨʽʱʠʥʠ ʩʦʙʦʶ ʩʢʣʘʜʘʶʪʴ ʰʠʨʦʢʫ
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ʩʽʪʢʫ ʩʧʨʷʤʦʚʘʥ  ̔ʚ ʨʽʟʥʠʭ ʥʘʧʨʷʤʢʘʭ, ʩʢʣʘʜʥʦ  ʾʬʦʨʤʠ, ʘ ʪʘʢʦʞ ʜʝʷʢʽ ʟʨʘʟʢʠ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʷʭ
ʨʦʟʢʦʣʶʚʘʣʠʩʴ ʧʦ ʪʨʽɦ ʠʥʘʭ. ʊʫʨʥʝʡʩʴʢʠʡ ʛʦʨʠʟʦʥʪ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʪʝʤʥʦ-ʩʽʨʠʤʠ ʚʘʧʥʷʢʘʤʠ
ʪʘ ʜʦʣʦʤʽʪʘʤʠ, ʱʽʣʴʥ ,̔ ʙʘʛʘʪʦ ʟʨʘʟʢʽʚ ʟʨʫʡʥʦʚʘʥʽ. ʇʦʨʠʩʪʽʩʪʴ ʚ ʜʽʘʧʘʟʦʥ  ̔ 0.1%-2.2%. ɺ
ʧʽʜʦʰʚʽ ʧʝʨʝʚʘʞʘʻ ʤʝʨʛʝʣʴ.
ʋʦʣʩʦʨʪʩʴʢ  ̔ ʢʫʧʦʣʠ, ʧʨʝʜʩʪʘʚʣʝʥ  ̔ ʪʝʤʥʦʟʘʙʘʨʚʣʝʥʠʤʠ ʤʘʩʠʚʥʠʤʠ ʤʘʩʠʚʥʠʤʠ

ʧʝʣʽʪʦʤʦʨʬʥʠʤʠ ʱʽʣʴʥʠʤʠ ʫʪʚʦʨʝʥʥʷʤʠ, ʱʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʨʠʬʦʚʠʭ ʩʧʦʨʫʜ ʽʥʰʠʭ ʈʂʂ.
ɰʭʥʷ ʤʽʢʨʦʙʽʦʛʝʥʥʘ ʧʨʠʨʦʜʘ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʬʦʩʠʣʽʟʦʚʘʥʠʭ ʧʽʨʠʪʦʤ
ʩʫʣʴʬʘʪʨʝʜʫʢʫʶʯʠʭ ʙʘʢʪʝʨʽʡ.
ʌʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʯʠʥʥʠʢʠ ʨʫʡʥʫʚʘʥʥʷ (ʨʦʟʫʱʽʣʴʥʝʥʥʷ) ʪʝʤʥʦʢʦʣʽʨʥʠʭ ʧʝʣʽʪʦʤʦʨʬʥʠʭ

ʚʘʧʥʷʢʽʚ, ʱʦ ʩʢʣʘʜʘʶʪʴ ʫʦʣʩʦʨʪʩʴʢ  ̔ʢʫʧʦʣʠ ʥʘ ʛʣʠʙʦʢʠʭ ʛʣʠʙʠʥʘʭ, ʚʽʜʽʛʨʘʶʪʴ ʢʣʶʯʦʚʫ ʨʦʣʴ
ʫ ʬʦʨʤʫʚʘʥʥ  ̔ ʾʭʥʴʦ  ʾ ʥʘʬʪʦʛʘʟʦʥʦʩʥʦʩʪʽ. ʇʽʜ ʚʧʣʠʚʦʤ ʧʽʜʚʠʱʝʥʥʷ ʧʣʘʩʪʦʚʠʭ ʪʝʤʧʝʨʘʪʫʨ ʽ
ʥʘʛʥʽʪʘʥʥʷ ʚʫʛʣʝʚʦʜʥʽʚ ʫ ʛʽʜʨʦʬʦʙʥ  ̔ ʧʦʨʦʜʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʱʽʣʴʥʠʭ
ʤʘʣʦʧʨʦʥʠʢʥʠʭ ʫʪʚʦʨʝʥʴ ʥʘ ʧʫʭʢʽ ʘʛʨʝʛʘʪʠ. ʎʝʡ ʬʝʥʦʤʝʥ ʨʦʟʫʱʽʣʴʥʝʥʥʷ ʫʦʣʩʦʨʪʩʴʢʠʭ
ʢʫʧʦʣʽʚ, ʱʦ ʧʦʯʘʪʢʦʚʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʠʩʦʢʦʶ ʤʽʮʥʽʩʪʶ ʽ ʞʦʨʩʪʢʽʩʪʶ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ
ʾʭʥʴʦʾ ʥʝʩʧʦʜʽʚʘʥʦʾ ʥʘʬʪʦʛʘʟʦʥʦʩʥʦʩʪʽ. ʋ ʨʝʟʫʣʴʪʘʪ  ̔ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ "ʚʽʟʝʡʩʴʢʘ
ʧʣʠʪʘ", ʷʢʫ ʨʦʟʛʣʷʜʘʶʪʴ ʷʢ ʤʘʣʦʧʨʦʥʠʢʥʫ ʪʦʚʱʫ ʱʽʣʴʥʠʭ ʪʝʤʥʦ-ʪʝʤʥʦʢʦʣʴʦʨʦʚʠʭ
ʢʨʝʤʝʥʠʩʪʦ-ʢʘʨʙʦʥʘʪʥʠʭ ʚʽʜʢʣʘʜʝʥʴ, ʤʘʻ ʛʝʪʝʨʦʛʝʥʥʠʡ ʭʘʨʘʢʪʝʨ, ʱʦ ʚʢʣʶʯʘʻ ʤʦʟʘʾʢʫ
ʤʽʢʨʽʪʦʚʠʭ ʢʫʧʦʣʽʚ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʩʝʨʝʜ ʜʝʧʨʝʩʽʡʥʠʭ ʚʽʜʢʣʘʜʝʥʴ ʛʣʠʥʠʩʪʦ-ʢʨʝʤʥʠʩʪʦ-
ʢʘʨʙʦʥʘʪʥʠʭ ʜʦʤʘʥʽʢʦʾʜʽʚ.
ʇʨʦʮʝʩ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʱʽʣʴʥʠʭ ʫʦʣʩʦʨʪʩʴʢʠʭ "ʤʫʣʦʚʠʭ ʧʘʛʦʨʙʽʚ" ʫ ʨʦʟʫʱʽʣʴʥʝʥʽ

ʨʝʟʝʨʚʫʘʨʠ ʚʫʛʣʝʚʦʜʥʝʚʦʛʦ ʬʣʶʾʜʫ ʟʫʤʦʚʣʝʥʠʡ ʩʢʣʘʜʥʠʤ ʛʝʦʜʠʥʘʤʽʯʥʠʤ ʨʝʞʠʤʦʤ
ʪʨʽʱʠʥʦʫʪʚʦʨʝʥʥʷ. ʎʝʡ ʨʝʞʠʤ, ʭʦʯʘ ʡ ʯʘʩʪʢʦʚʦ ʧʦʚ'ʷʟʘʥʠʡ ʽʟ ʪʝʢʪʦʥʽʯʥʠʤʠ ʬʘʢʪʦʨʘʤʠ,
ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʚʠʟʥʘʯʘʻʪʴʩʷ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʦʶ ʪʨʘʥʩʬʦʨʤʘʮʽʻʶ ʟʘ ʧʽʜʚʠʱʝʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʽ
ʪʠʩʢʽʚ. ɺʟʘʻʤʦʜʽ̫  ʨʽʟʥʠʭ ʯʠʥʥʠʢʽʚ, ʪʘʢʠʭ ʷʢ ʩʪʷʛʫʚʘʥʥʷ ʪʝʢʪʦʥʽʯʥʠʭ ʥʘʧʨʫʞʝʥʴ, ʪʝʨʤʦʣʽʟ
ʢʝʨʦʛʝʥʫ, ʛʽʜʨʦʬʦʙʽʟʘʮʽʷ ʤʘʪʨʠʮʽ ʪʘ ʚʫʛʣʝʚʦʜʥʝʚʝ ʥʘʢʘʯʫʚʘʥʥʷ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʽʤʧʫʣʴʩʥʦʛʦ
ʨʦʟʫʱʽʣʴʥʝʥʥʷ ʫʦʣʩʦʨʪʩʴʢʠʭ ʢʫʧʦʣʽʚ  ̔ʫʪʚʦʨʝʥʥʷ ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʠʭ ʩʠʩʪʝʤ(ʃʫʢʠʥ, 2016).
ʆʪʞʝ, ʤʦʞʥʘ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʤʽʥʣʠʚʽʩʪʴ ʌɭɺ ʢʘʨʙʦʥʘʪʥʦʾ ʧʣʠʪʠ ʇʽʚʜʝʥʥʦ  ʾʧʨʠʙʦʨʪʦʚʦʾ

ʟʦʥʠ ɼɼɿ (ʥʘ ʧʨʠʢʣʘʜʽ ɹʦʛʘʪʦʡʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ ʟʫʤʦʚʣʝʥʘ ʷʢ ʫʤʦʚʘʤʠ ʦʩʘʜʢʦʥʘʢʦʧʠʯʝʥʥʷ,
ʩʢʣʘʜʥʦʶ ʛʝʦʣʦʛʽʯʥʦʶ ʙʫʜʦʚʦʶ, ʪʘʢ  ̔ ʚʧʣʠʚʦʤ ʚ ʫʤʦʚʘʭ ʢʘʨʙʦʥʘʪʥʦʛʦ ʤʘʩʠʚʫ
ʛʝʦʪʝʢʪʦʥʦʜʠʥʘʤʽʯʥʠʭ ʥʘʧʨʫʛ, ʷʢʽ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ ʪʨʽʱʠʥʫʚʘʪʦʛʦ ʢʦʣʝʢʪʦʨʘ.
ʅʘʷʚʥʽʩʪʴ ʚʪʦʨʠʥʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ, ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʫʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤ ʪʨʽɦ ʠʥ, ʘ ʚʧʣʠʚ ʚʠʩʦʢʠʭ
ʪʝʤʧʝʨʘʪʫʨ  ̔ʪʠʩʢʽʚ ʜʦ ʨʦʟʫʱʽʣʴʥʝʥʥʷ ʪʘ ʯʘʩʪʢʦʚʦʛʦ ʨʫʡʥʫʚʘʥʥʷ ʧʦʨʽʜ.

1. ɸ. ɽ. ʃʫʢʠʥ, ʀ. ʇ. ɻʘʬʠʯ, ɺ. ɺ. ʄʘʢʦʛʦʥ, ɸ. ɹ. ʍʦʣʦʜʥʳʭ. ʇʝʨʩʧʝʢʪʠʚʳ
ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ ʛʣʫʙʦʢʦʟʘʣʝʛʘʶʱʠʭ ʫʦʣʩʦʨʪʩʢʠʭ ʢʘʨʙʦʥʘʪʥʳʭ ʢʫʧʦʣʦʚ ʚ ʮʝʥʪʨʘʣʴʥʦʡ
ʯʘʩʪʠ ɼʥʝʧʨʦʚʩʢʦ-ɼʦʥʝʮʢʦʡ ʚʧʘʜʠʥʳ. ɼʦʧʦʚʽʜʽ ʅɸʅ ʋʢʨʘʾʥʠ, 2016,  ˉ 8, ʊ. 36. ʉ. 70-77.

2. ʆ.ʖ. ʃʫʢʽʥ., ʄ.ɺ. ʑʫʢʽʥ ɿʚʽʪ ʧʨʦ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʫ ʨʦʙʦʪʫ. ʅʘʫʢʦʚʝ ʦʙʛʨʫʥʪʫʚʘʥʥʷ
ʦʩʚʦʻʥʥʷ ʚʫʛʣʝʚʦʜʥʝʚʠʭ ʨʝʩʫʨʩʽʚ ʢʘʨʙʦʥʘʪʥʠʭ ʬʦʨʤʘʮʽʡ ʋʢʨʘʾʥʠ. 2005, ʉ. 72-82.

ʈʝʢʦʤʝʥʜʦʚʘʥʦ ʜʦ ʜʨʫʢʫ ʥʘʫʢʦʚʠʤ ʢʝʨʽʚʥʠʢʦʤ: ʆʛʘʨʝʤ ɺ.ɺ. (ʜʦʢʪʦʨ ʛʝʦʣʦʛʽʯʥʠʭ ʥʘʫʢ,
ʧʨʦʬʝʩʦʨ, ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʛʝʦʣʦʛʽʾ ʥʘʬʪʠ ʽ ʛʘʟʫ ʅʅɯ «ɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʾ» ʂʠʾʚʩʴʢʦʛʦ
ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ)

Ozinkovskyi O., EARLY CARBONIFEROUS CARBONATE RESERVOIRS OF THE
BAGATOYKA FIELD (SOUTHERN NEAR-EDGE ZONE OF THE DNIEPER DONETS
BASIN)
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ʂɸʈɹʆʅɸʊʅʀʁ ʎɽʄɽʅʊ ʇɯʉʂʆɺʀʂɯɺ ɹɸʐʂʀʈʉʔʂʆɻʆ ʊɸ
ʄʆʉʂʆɺʉʔʂʆɻʆ ʗʈʋʉɯɺ: ʇʆʐʀʈɽʅʅʗ ʊɸ ɻɽʅɽɿʀʉ (ʅɸ ʇʈʀʂʃɸɼɯ

ʄʆʉʇɸʅɯɺʉʔʂʆɻʆ ʈʆɼʆɺʀʑɸ, ɼɼɿ)

ʗʢʠʤʝʥʢʦ ɺ.ɺ., ʩʪʫʜʝʥʪ
ʅʅɯ «ɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʾ»

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥ  ̔ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ

ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʨʝʟʫʣʴʪʘʪʠ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʚʠʚʯʝʥʥʷ ʧʽʱʘʥʠʭ ʢʦʣʝʢʪʦʨʽʚ ʙʘʰʢʠʨʩʴʢʦʛʦ ʪʘ ʤʦʩʢʦʚʩʴʢʦʛʦ ʷʨʫʩʽʚ
ʄʦʩʧʘʥʽʚʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ ʧʽʚʥʽʯʥʦʾ ʧʨʠʙʦʨʪʦʚʦʾ ʟʦʥʠ ɼʥʽʧʨʦʚʩʴʢʦ-ɼʦʥʝʮʴʢʦʾ ʟʘʧʘʜʠʥʠ. ɸʢʮʝʥʪʦʚʘʥʦ ʫʚʘʛʫ ʥʘ
ʥʘʷʚʥʦʩʪʽ ʚʪʦʨʠʥʥʦʛʦ ʢʘʨʙʦʥʘʪʥʦʛʦ ʮʝʤʝʥʪʫ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʘʯʥʦʛʦ ʧʦʛʽʨʰʝʥʥʷ ʬʽʣʴʪʨʘʮʽʡʥʦ-ʻʤʥʽʩʥʠʭ
ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʨʽʜ-ʢʦʣʝʢʪʦʨʽʚ. ʈʦʟʛʣʷʜʘʶʪʴʩʷ ʪʘ ʦʙˇʨʫʥʪʦʚʫʶʪʴʩʷ ʧʨʠʯʠʥʠ ʧʨʦʮʝʩʫ ʫʪʚʦʨʝʥʥʷ ʚʪʦʨʠʥʥʦʾ
ʢʘʨʙʦʥʘʪʠʟʘʮʽʾ.

The results of laboratory study of the Bashkirian and Moscovian sandy reservoirs of the Mospanove field
(the northern near-edge zone o  the Dnipro-Donets Basin) were analized. Attention is focused on the presence of secondary
carbonate cement, which leads to a significant degradation in the filtration and capacitive characteristics of reservoir
rocks. The reasons for the formation of secondary carbonation are considered and substantiated.

ɹʽʣʴʰʽʩʪʴ ʧʦʰʫʢʦʚʦ-ʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʨʦʙʽʪ ʥʘ ʥʘʬʪʫ ʡ ʛʘʟ ʚ ʋʢʨʘʾʥʽ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʪʨʘʜʠʮʽʡʥʽ
ʧʽʱʘʥ  ̔ʢʦʣʝʢʪʦʨʠ, ʦʜʥʘʢ ʯʘʩʪʦ ʾʭ ʬʽʣʴʪʨʘʮʽʡʥʦ-ʻʤʥʽʩʥʽ ʚʣʘʩʪʠʚʦʩʪ  ̔ (ʌɭɺ) ʻ ʜʦʩʠʪʴ ʤʽʥʣʠʚʠʤʠ.
ʗʢʽʩʪʴ ʧʽʱʘʥʠʭ ʢʦʣʝʢʪʦʨʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ ʬʘʮʽʘʣʴʥʠʭ ʫʤʦʚ ʾʭ ʫʪʚʦʨʝʥʥʷ, ʘ ʪʘʢʦʞ ʚʽʜ ʾʭ
ʧʦʜʘʣʴʰʠʭ ʝʧʽʛʝʥʝʪʠʯʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ.
ʄʝʪʦʶ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʠʚʯʝʥʥʷ ʛʝʥʝʟʠʩʫ ʧʽʩʢʦʚʠʢʽʚ, ʧʦʭʦʜʞʝʥʥʷ ʪʘ ʚʧʣʠʚʫ

ʮʝʤʝʥʪʫ ʥʘ ʌɭɺ ʧʨʦʜʫʢʪʠʚʥʠʭ ʛʦʨʠʟʦʥʪʽʚ ʄʦʩʧʘʥʽʚʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ (ʙʘʰʢʠʨʩʴʢʠʡ ʽ
ʤʦʩʢʦʚʩʴʢʠʡ ʷʨʫʩʠ).
ɼʦʩʣʽʜʞʝʥʦ ʢʝʨʥʦʚʠʡ ʤʘʪʝʨʽʘʣ, ʱʦ ʙʫʚ ʚʽʜʽʙʨʘʥʠʡ ʟ ʪʘʢʠʭ ʩʚʝʨʜʣʦʚʠʥ: ʄʦʩʧʘʥʽʚʩʴʢʘ 1,

ʄʦʩʧʘʥʽʚʩʴʢʘ 4 ʪʘ ɿʘʭʽʜʥʦ-ɹʽʣʦʟʽʨʩʴʢʘ 1. ʇʦʢʘʟʘʥʦ, ʱʦ ʧʽʱʘʥ  ̔ ʛʦʨʠʟʦʥʪʠ ʤʘʶʪʴ ʧʝʨʝʚʘʞʥʦ
ʘʣʶʚʽʘʣʴʥʫ ʧʨʠʨʦʜʫ, ʩʪʠʩʣʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʠʚʯʝʥʠʭ ʧʦʨʽʜ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʽ 1.
ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʽʘʛʨʘʤʠ Hjulströms

ʚʠʟʥʘʯʝʥʦ, ʱʦ ʰʚʠʜʢʽʩʪʴ ʨʽʯʦʢ ʩʷʛʘʣʘ 0,3-0,7 ʤ/c. ʊʘʢʘ ʰʚʠʜʢʽʩʪʴ ʪʝʯʽʾ ʚʽʜʧʦʚʽʜʘʻ ʩʫʯʘʩʥʠʤ
ʨʽʚʥʠʥʥʠʤ ʨʽʯʢʘʤ,

ʊʘʙʣʠʮʷ 1. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʦʜʫʢʪʠʚʥʠʭ ʛʦʨʠʟʦʥʪʽʚ
ʅʘʟʚʘ

ʩʚʝʨʜʣʦʚʠʥʠ
ʄʦʩʧʘʥʽʚʩʴʢʘ. 1 ʄʦʩʧʘʥʽʚʩʴʢʘ 4 ɿʘʭʽʜʥʦ-ɹʽʣʦʟʽʨʩʴʢʘ 1

ʐʘʨ 1 ʐʘʨ 1 ʐʘʨ 2 ʐʘʨ 1 ʐʘʨ 2 ʐʘʨ 3
ɺʽʢ C2m2 C2b2 C2b2

ʊʦʚʱʠʥʘ
ʰʘʨʫ, ʤ

7,80 1,55 15,95 9,15 4,18 1,87

ɻʽʨʩʴʢʘ
ʧʦʨʦʜʘ

ʇʽʩʢʦʚʠʢ ʇʽʩʢʦʚʠʢ ʇʽʩʢʦʚʠʢ ʇʽʩʢʦʚʠʢ ʇʝʨʝʰʘʨʫʚʘʥʥʷ
ʘʨʛʽʣʽʪʫ ʟ
ʘʣʝʚʨʦʣʽʪʦʤ

ʇʝʨʝʰʘʨʫʚʘʥʥʷ
ʧʽʩʢʦʚʠʢʫ ʟ
ʘʨʛʽʣʽʪʦʤ

ɻʨʘʥʫʣʦʤʝʪ-
ʨʠʯʥʠʡ
ʩʢʣʘʜ

ɼʨʽʙʥʦ-
ʩʝʨʝʜʥʴʦ-
ʟʝʨʥʠʩʪʠʡ

ɼʨʽʙʥʦ-
ʩʝʨʝʜʥʴʦ-
ʟʝʨʥʠʩʪʠʡ

ʉʝʨʝʜʥʴʦ
-ʢʨʫʧʥʦ-
ʟʝʨʥʠʩʪʠ

ʡ

ʂʨʫʧʥʦ-
ʩʝʨʝʜʥʴʦ-
ʟʝʨʥʠʩʪʠʡ

ɸʣʝʚʨʠʪʦ-
ʧʝʣʽʪʦʚʠʡ

ʊʦʥʢʦ-ʟʝʨʥʠʩʪʦ
-ʧʝʣʽʪʦʚʠʡ

ʉʝʨʝʜʥʽʡ
ʨʦʟʤʽʨ ʟʝʨʝʥ,

ʤʤ

0,279 0,096 0,359 - - -

ʌʘʮʽʘʣʴʥʽ
ʫʤʦʚʠ

ʈʽʯʢʦʚʝ ʨʫʩʣʦ ʇʨʠʨʫʩʣʦʚ
ʠʡ

ʧʽʱʘʥʠʡ
ʙʘʨ

ʈʽʯʢʦʚʝ
ʨʫʩʣʦ

ʈʽʯʢʦʚʝ
ʨʫʩʣʦ / ʨʫʩʣʦ
ʨʫʢʘʚʘ
ʜʝʣʴʪʠ

ʄʽʣʠʥʘ
ʧʨʠʧʣʠʚʥʦ-

ʚʽʜʧʣʠʚʥʦʾ ʟʦʥʠ

ɺʝʨʭʥʷ
ʧʨʠʧʣʠʚʥʦ-
ʚʽʜʧʣʠʚʥʘ ʟʦʥʘ



XIV ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʤʦʣʦʜʽʞʥʘ ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ-ʰʢʦʣʘ
«ʉʫʯʘʩʥʽ ʧʨʦʙʣʝʤʠ ʥʘʫʢ ʧʨʦ ɿʝʤʣʶ»

ʂʠʾʚ, 10-12 ʢʚʽʪʥʷ 2024 ʨ.
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ʅʘʡʚʘʞʣʠʚʽʰʠʤʠ ʜʽʘʛʥʦʩʪʠʯʥʠʤʠ ʦʟʥʘʢʘʤʠ ʚʠʚʯʝʥʠʭ ʧʦʨʽʜ ʻ ʢʦʩʦ-ʰʘʨʫʚʘʪʽ ʪʝʢʩʪʫʨʠ, ʧʦʛʘʥʘ
ʘʙʦ ʩʝʨʝʜʥʷ ʚʽʜʩʦʨʪʦʚʘʥʽʩʪʴ ʟʝʨʝʥ ʪʘ ʥʘʧʨʘʚʣʝʥʝ ʟʤʝʥʰʝʥʥʷ ʨʦʟʤʽʨʥʦʩʪ  ̔ ʯʘʩʪʦʯʦʢ ʚʛʦʨʫ ʟʘ
ʨʦʟʨʽʟʦʤ. ʋ ʤʝʞʘʭ ʙʽʯʥʠʭ ʯʘʩʪʠʥ ʨʫʩʣʘ ʪʘ ʧʨʠʨʫʩʣʦʚʠʭ ʤʽʣʠʥ ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʪʦʥʢʦʟʝʨʥʠʩʪ  ̔ʪʘ
ʜʦʙʨʝ ʚʽʜʩʦʨʪʦʚʘʥʽ ʧʽʩʢʠ ʡ ʘʣʝʚʨʠʪʠ (ʧʨʠʨʫʩʣʦʚʽ ʧʽʱʘʥ  ̔ʙʘʨʠ). ʈʽʟʢʘ ʣʽʪʦʣʦʛʦ-ʬʘʮʽʘʣʴʥʘ ʟʤʽʥʘ
ʚʣʘʩʪʠʚʦʩʪʝʡ ʨʫʩʣʦʚʦʛʦ ʘʣʶʚʽʶ ʨʽʚʥʠʥʥʦʛʦ ʪʠʧʫ ʧʦʷʩʥʶʻʪʴʩʷ ʙʽʯʥʦʶ (ʣʘʪʝʨʘʣʴʥʦʶ) ʤʽʛʨʘʮʽʻʶ
ʨʫʩʣʘ, ʮʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʯʘʩʪʦʾ ʟʤʽʥʠ ʨʦʟʤʽʨʥʦʩʪ  ̔ ʪʘ ʩʦʨʪʫʚʘʥʥʷ ʟʝʨʝʥ. ʊʘʢʽ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʽ
ʦʩʦʙʣʠʚʦʩʪ  ̔ ʨʫʩʣʦʚʦʛʦ ʘʣʶʚʽʶ ʻ ʦʜʥʽʻʶ ʟ ʧʨʠʯʠʥ ʤʽʥʣʠʚʦʩʪʽ ʬʽʣʴʪʨʘʮʽʡʥʦ-ʻʤʥʽʩʥʠʭ
ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦʨʽʜ-ʢʦʣʝʢʪʦʨʽʚ.
ɺʘʞʣʠʚʦʶ ʭʘʨʘʢʪʝʨʥʦʶ ʦʟʥʘʢʦʶ ʨʫʩʣʦʚʦʾ ʬʘʮʽ  ʾ ʻ ʚʽʜʩʫʪʥʽʩʪʴ ʩʝʜʠʤʝʥʪʘʮʽʡʥʦʛʦ ʢʘʣʴʮʠʪʫ ʫ

ʩʢʣʘʜ  ̔ ʮʝʤʝʥʪʫ. ɺʦʜʥʦʯʘʩ, ʣʘʙʦʨʘʪʦʨʥʠʡ ʘʥʘʣʽʟ ʢʝʨʥʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʨʫʩʣʦʚʠʭ ʧʽʩʢʦʚʠʢʽʚ
ʧʦʢʘʟʘʚ ʥʘʷʚʥʽʩʪʴ ʟʥʘʯʥʦʛʦ ʚʤʽʩʪʫ ʢʘʨʙʦʥʘʪʥʦʛʦ ʮʝʤʝʥʪʫ ʚ ʯʘʩʪʠʥʽ ʟʨʘʟʢʽʚ. ʄʘʢʩʠʤʘʣʴʥʝ
ʟʥʘʯʝʥʥʷ ʢʘʨʙʦʥʘʪʽʚ ʚʩʪʘʥʦʚʣʝʥʦ ʚ ʩʚʝʨʜʣʦʚʠʥʽ ʄʦʩʧʘʥʽʚʩʴʢʘ 4 – 42,15%. ʎʝʤʝʥʪ ʧʽʩʢʦʚʠʢʽʚ ʥʘ
ʜʽʣʷʥʢʘʭ, ʜʝ ʢʘʨʙʦʥʘʪʥʽʩʪʴ ʚʽʜʩʫʪʥʷ, ʧʝʨʝʚʘʞʥʦ ʛʽʜʨʦʩʣʶʜʠʩʪʠʡ, ʱʦ ʻ ʪʠʧʦʚʦʶ ʦʟʥʘʢʦʶ ʜʣʷ
ʨʫʩʣʦʚʠʭ ʬʘʮʽʡ. ʋ ʨʦʟʨʽʟ  ̔ ʩʚʝʨʜʣʦʚʠʥ ʢʘʨʙʦʥʘʪʥʠʡ ʮʝʤʝʥʪ ʧʦʰʠʨʝʥʠʡ ʬʨʘʛʤʝʥʪʘʨʥʦ, ʽʥʢʦʣʠ
ʡʦʛʦ ʚʽʟʫʘʣʴʥʦ ʤʦʞʥʘ ʩʧʦʩʪʝʨʽʛʘʪʠ ʫ ʚʠʛʣʷʜʽ ʧʣʷʤ ʩʚʽʪʣʽʰʦʛʦ ʚʽʜʪʽʥʢʫ. ʅʘ ʦʢʨʝʤʠʭ ʜʽʣʷʥʢʘʭ
ʢʝʨʥʫ ʬʽʢʩʫʻʪʴʩʷ ʧʦʤʽʨʥʘ ʨʝʘʢʮʽʷ ʟ ʅʉl. ʊʘʢʝ ʬʨʘʛʤʝʥʪʘʨʥʝ ʧʦʰʠʨʝʥʥʷ ʢʘʨʙʦʥʘʪʥʦʛʦ ʮʝʤʝʥʪʫ
ʤʦʞʝ ʚʢʘʟʫʚʘʪʠ ʥʘ ʡʦʛʦ ʚʪʦʨʠʥʥʝ ʧʦʭʦʜʞʝʥʥʷ.
ɸʥʘʣʽʟ ʜʘʥʠʭ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʫʻ, ʱʦ ʟʙʽʣʴʰʝʥʥʷ ʢʘʨʙʦʥʘʪʥʦʩʪʽ ʧʽʩʢʦʚʠʢʽʚ

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ ʟʥʘʯʝʥʴ ʾʭ ʧʦʨʠʩʪʦʩʪ  ̔ʪʘ ʧʨʦʥʠʢʥʦʩʪ .̔ ʎʶ ʚʟʘʻʤʦʟʘʣʝʞʥʽʩʪʴ ʽʣʶʩʪʨʫʻ
ʨʠʩ. 2, ʜʝ ʥʘʚʝʜʝʥʦ ʚʣʘʩʪʠʚʦʩʪ  ̔ ʛʦʨʠʟʦʥʪʫ ʄ-3 ʩʚʝʨʜʣʦʚʠʥʠ ʄʦʩʧʘʥʽʚʩʴʢʘ 1. ʇʨʠ ʮʴʦʤʫ ʫ
ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʨʽʟʢʘ ʪʝʥʜʝʥʮʽʷ ʟʥʠʞʝʥʥʷ ʧʨʦʥʠʢʥʦʩʪʽ ʪʘ ʧʦʨʠʩʪʦʩʪʽ ʫ
ʟʨʘʟʢʘʭ, ʧʨʠ ʚʤʽʩʪʽ ʢʘʨʙʦʥʘʪʽʚ, ʱʦ ʧʝʨʝʚʠʱʫʶʪʴ 10%. ʅʘ ʦʩʥʦʚʽ ʰʣʽʬʽʚ ʽʟ ʚʽʜʽʙʨʘʥʦʛʦ ʢʝʨʥʦʚʦʛʦ
ʤʘʪʝʨʽʘʣʫ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ, ʱʦ ʢʘʨʙʦʥʘʪʥʠʡ ʮʝʤʝʥʪ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʢʘʣʴʮʠʪʫ. ɺʪʦʨʠʥʥʠʡ
ʢʘʣʴʮʠʪʦʚʠʡ ʮʝʤʝʥʪ ʻ ʚʽʜʢʨʠʪʠʤ ʧʦʨʦʚʠʤ ʦʩʪʨʽʚʥʠʤ, ʘ ʚ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ʧʦʡʢʽʣʽʪʦʚʠʤ.
ʂʽʣʴʢʽʩʪʴ ʮʝʤʝʥʪʫ ʽʟ ʚʤʽʩʪʦʤ ʢʘʨʙʦʥʘʪʽʚ ʫ ʟʨʘʟʢʘʭ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 1,64% (ʰʣʽʬ 59673) ʜʦ
38,06% (ʰʣʽʬ 59776). ʂʘʣʴʮʠʪʦʚʠʡ ʮʝʤʝʥʪ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ʟʨʘʟʢʘʭ ʟ ʨʦʟʤʽʨʥʽʩʪʶ ʟʝʨʝʥ
ʢʚʘʨʮʦʚʠʭ ʟʝʨʝʥ ʜʦ 0,280 ʤʤ.
ʇʨʠʢʣʘʜʦʤ ʟʘʣʝʞʥʦʩʪʽ ʧʦʨʠʩʪʦʩʪʽ ʚʽʜ ʢʘʨʙʦʥʘʪʥʦʩʪʽ ʪʘʢʦʞ ʤʦʞʝ ʩʣʫʛʫʚʘʪʠ ʛʨʘʬʽʢ

ʚʣʘʩʪʠʚʦʩʪʝʡ ʙʘʰʢʠʨʩʴʢʠʭ ʧʽʩʢʦʚʠʢʽʚ ʄʦʩʧʘʥʽʚʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ (ʨʠʩ. 1). ʅʘ ʪʘʢʠʭ ʛʨʘʬʽʢʘʭ
ʜʦʙʨʝ ʧʦʤʽʪʥʘ ʟʘʛʘʣʴʥʘ ʪʝʥʜʝʥʮʽʷ — ʯʠʤ ʙʽʣʴʰʝ ʮʝʤʝʥʪʫ, ʪʠʤ ʤʝʥʰʘ ʧʦʨʠʩʪʽʩʪʴ (  ̔ʧʨʦʥʠʢʥʽʩʪʴ).

ʈʠʩʫʥʦʢ 1. ɻʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ ʧʦʨʠʩʪʦʩʪʽ ʡ ʧʨʦʥʠʢʥʦʩʪʽ ʚʽʜ ʢʘʨʙʦʥʘʪʥʦʩʪʽ ʟʨʘʟʢʽʚ C2b2

ʇʨʘʢʪʠʢʘ ʙʘʛʘʪʴʦʭ ʜʦʩʣʽʜʥʠʢʽʚ ʩʚʽʜʯʠʪʴ, ʱʦ ʚʤʽʩʪ ʢʘʨʙʦʥʘʪʽʚ ʜʦ 5% ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʧʣʠʚʘʻ ʥʘ
ʻʤʥʽʩʥʦ-ʬʽʣʴʪʨʘʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪ  ̔ʧʦʨʽʜ [1]. ʗʢʱʦ ʮʝ ʯʠʩʪʦ ʢʘʨʙʦʥʘʪʥʠʡ ʢʦʥʪʘʢʪʦʚʠʡ ʮʝʤʝʥʪ, ʪʦ
ʡʦʛʦ ʥʘʜʪʦ ʤʘʣʦ; ʷʢʱʦ ʚʽʥ ʢʘʨʙʦʥʘʪʥʦ-ʛʣʠʥʠʩʪʠʡ, ʪʦ ʪʘʢʘ ʢʽʣʴʢʽʩʪʴ ʨʦʟʩʽʷʥʦʛʦ ʢʘʨʙʦʥʘʪʫ ʘʙʦ
ʛʫʙʠʪʴʩʷ ʩʝʨʝʜ ʛʣʠʥʠʩʪʦʾ ʩʢʣʘʜʦʚʦʾ, ʘʙʦ, ʫ ʚʠʧʘʜʢʫ ʟʛʫʩʪʢʦʚʦʛʦ ʮʝʤʝʥʪʫ, ʪʘʢʦʾ ʢʽʣʴʢʦʩʪʽ
ʚʠʩʪʘʯʠʪʴ ʣʠʰʝ ʥʘ ʦʜʠʥʠʯʥʠʡ ʟʛʫʩʪʦʢ, ʱʦ ʥʝ ʧʝʨʝʚʠʱʫʻ ʨʦʟʤʽʨ ʧʦʨʦʜʦʪʚʽʨʥʦʛʦ ʟʝʨʥʘ [1].
ɺʠʭʦʜʷʯʠ ʟ ʮʴʦʛʦ, ʤʦʞʥʘ ʚʚʘʞʘʪʠ, ʱʦ ʧʦʨʦʜʠ ʟ ʢʘʨʙʦʥʘʪʥʽʩʪʶ ʤʝʥʰʝ 5% ʻ ʥʝʢʘʨʙʦʥʘʪʥʠʤʠ.
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ʂʠʾʚ, 10-12 ʢʚʽʪʥʷ 2024 ʨ.

34

ɼʦʩʣʽʜʞʝʥʥʷ ʇʦʚʻʨʻʥʥʦʛʦ ʉ. ʌ. ʪʘ ʃʫʨ’ʻ ɸ. ʁ. ʚʠʟʥʘʯʠʣʠ, ʱʦ ʧʽʩʣʷ ʜʝʷʢʦʛʦ ʤʘʢʩʠʤʫʤʫ,
ʚʽʜʟʥʘʯʝʥʦʛʦ ʚ ʤʝʞʘʭ ʧʽʚʥʽʯʥʦʛʦ ʙʦʨʪʫ  ̔ʧʨʠʙʦʨʪʦʚʦʾ ʟʦʥʠ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ɼɼɿ ʥʘ ʛʣʠʙʠʥʽ
1500—3000 ʤ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʦʚʦʣʽ ʨʽʟʢʝ ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʢʘʨʙʦʥʘʪʽʚ ʫ ʧʽʩʢʦʚʠʢʘʭ.

ʈʠʩʫʥʦʢ 2. ɿʘʣʝʞʥʽʩʪʴ ʌɭɺ ʜʣʷ ʟʨʘʟʢʽʚ ʩʚʝʨʜʣʦʚʠʥʠ ʄʦʩʧʘʥʽʚʩʴʢʘ 1, C2m

ʆʜʥʠʤ ʟ ʧʨʦʙʣʝʤʘʪʠʯʥʠʭ ʟʘʚʜʘʥʴ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʚʠʟʥʘʯʝʥʥʷ ʧʨʠʯʠʥʠ ʧʦʰʠʨʝʥʥʷ
ʢʘʣʴʮʠʪʠʟʘʮʽʾ, ʱʦ ʻ ʧʝʨʚʠʥʥʦ ʘʬʘʮʽʘʣʴʥʦʶ ʜʣʷ ʨʫʩʣʦʚʠʭ ʧʽʩʢʦʚʠʢʽʚ. ʂʘʣʴʮʠʪʠʟʘʮʽʷ - ʮʝ
ʣʦʢʘʣʴʥʦ ʥʘʢʣʘʜʝʥʠʡ ʨʝʛʨʝʩʠʚʥʦ-ʢʘʪʘʛʝʥʝʪʠʯʥʠʡ ʧʨʦʮʝʩ, ʱʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʣʫʞʥʦʤʫ
ʩʝʨʝʜʦʚʠʱʽ ʧʨʠ ʜʝʬʽʮʠʪʽ ʉʆ2. ʃʫʞʥʦʤʫ ʩʝʨʝʜʦʚʠʱʫ ʪʘʢʦʞ ʧʨʠʪʘʤʘʥʥʘ ʢʦʨʦʟʽ̫  ʢʚʘʨʮʫ [3].
ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ (ʩʫʯʘʩʥʠʡ) ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʢʘʤ’ʷʥʦʚʫʛʽʣʴʥʦʾ ʩʠʩʪʝʤʠ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ

ʭʣʦʨʠʜ-ʢʘʣʴʮʽʻʚʠʤ ʩʢʣʘʜʦʤ, ʱʦ ʤʘʻ ʧʘʣʝʦʤʦʨʩʴʢʝ ʧʦʭʦʜʞʝʥʥʷ, ʧʨʠ ʮʴʦʤʫ, ʤʽʥʝʨʘʣʽʟʘʮʽʷ ʚʦʜ ʚ
ʤʝʞʘʭ ʪʝʨʠʪʦʨʽʡ ʜʦʩʣʽʜʞʝʥʴ ʩʪʘʥʦʚʠʪʴ 120-216 ʛ/ʣ. ʂʨʠʩʪʘʣʽʟʘʮʽʷ ʢʘʨʙʦʥʘʪʽʚ ʩʧʨʠʯʠʥʷʻʪʴʩʷ ʟʘ
ʫʤʦʚʠ ʥʘʡʤʝʥʰʠʭ ʟʤʽʥ ʢʦʥʮʝʥʪʨʘʮʽʡ ʨʦʟʯʠʥʝʥʦʾ ʚʫʛʣʝʢʠʩʣʦʪʠ ʘʙʦ ʟʤʽʥ ʽʥʰʠʭ ʭʽʤʽʯʥʠʭ
ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʽʞʟʝʨʥʦʚʠʭ ʚʦʜʥʠʭ ʨʦʟʯʠʥʽʚ [4]. ɻʝʥʝʨʘʮʽʷ ʚʫʛʽʣʴʥʦ  ʾ ʢʠʩʣʦʪʠ ʤʦʛʣʘ ʙʫʪʠ
ʩʧʨʠʯʠʥʝʥʘ ʦʢʠʩʥʝʥʥʷʤ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ ʚʫʛʽʣʴʥʠʭ ʧʣʘʩʪʽʚ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʙʝʟʧʦʩʝʨʝʜʥʽʡ
ʙʣʠʟʴʢʦʩʪ  ̔ ʚʽʜʥʦʩʥʦ ʛʦʨʠʟʦʥʪʽʚ ʧʽʩʢʦʚʠʢʽʚ; ʘʙʦ ʪʘʢ ʩʘʤʦ ʤʽʛʨʫʚʘʪʠ ʜʦ ʧʽʩʢʦʚʠʢʽʚ ʨʘʟʦʤ ʟ
ʚʫʛʣʝʚʦʜʥʷʤʠ ʥʠʞʥʴʦʛʦ ʢʘʨʙʦʥʫ. ʌʨʘʛʤʝʥʪʘʨʥʝ ʧʦʰʠʨʝʥʥʷ ʚʪʦʨʠʥʥʦʛʦ ʢʘʣʴʮʠʪʦʚʦʛʦ ʮʝʤʝʥʪʫ ʚ
ʨʦʟʨʽʟʽ, ʡʤʦʚʽʨʥʦ, ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʥʝʨʽʚʥʦʤʽʨʥʠʤ ʥʘʩʠʯʝʥʥʷʤ ʧʽʱʘʥʠʭ ʧʣʘʩʪʽʚ ʉʆ2. ɼʽʣʷʥʢʠ,
ʱʦ ʤʘʣʠ ʜʝʬʽʮʠʪ ʢʦʥʮʝʥʪʨʘʮʽ  ʾ ʉʆ2 ʧʽʜʜʘʚʘʣʠʩʷ ʚʪʦʨʠʥʥʦʤʫ ʢʘʨʙʦʥʘʪʦʫʪʚʦʨʝʥʥʶ ʟ ʢʘʣʴʮʽʶ
ʧʣʘʩʪʦʚʠʭ ʚʦʜ. ɼʦʧʦʤʽʞʥʠʤ ʜʞʝʨʝʣʦʤ ʢʘʨʙʦʥʘʪʽʚ ʪʘʢʦʞ ʤʦʞʫʪʴ ʙʫʪʠ ʛʦʨʠʟʦʥʪʠ ʚʘʧʥʷʢʽʚ, ʱʦ
ʟʘʣʷʛʘʶʪʴ ʥʘʜ ʧʽʩʢʦʚʠʢʘʤʠ, ʘ ʪʘʢʦʞ ʧʨʦʧʣʘʩʪʢʠ ʘʨʛʽʣʽʪʽʚ ʪʘ ʘʣʝʚʨʦʣʽʪʽʚ ʤʦʨʩʴʢʦʛʦ ʧʦʭʦʜʞʝʥʥʷ
[5, 6]. ʇʽʜ ʯʘʩ ʾʭ ʟʘʭʦʨʦʥʝʥʥʷ ʚʽʜʙʫʚʘʣʠʩʷ ʨʝʘʢʮʽʾ ʦʢʠʩʣʝʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʚ ʙʘʛʘʪʠʭ
ʦʨʛʘʥʽʢʦʶ ʘʨʛʽʣʽʪʘʭ, ʱʦ ʧʝʨʝʢʨʠʚʘʣʠʩʷ ʪʨʘʥʩʛʨʝʩʽʻʶ, ʮʝ ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʧʦʜʘʣʴʰʦʛʦ ʚʽʜʪʠʩʢʘʥʥʷ
ʚʦʜ ʪʘ ʧʨʦʜʦʚʞʝʥʥʷ ʦʩʘʜʞʝʥʥʷ ʢʘʨʙʦʥʘʪʥʠʭ ʮʝʤʝʥʪʽʚ ʫ ʧʽʩʢʦʚʠʢʘʭ ʧʽʜ ʧʦʚʝʨʭʥʝʶ ʤʦʨʩʴʢʦʛʦ
ʟʘʪʦʧʣʝʥʥʷ [5].
ʇʨʦʮʝʩ ʢʘʣʴʮʠʪʠʟʘʮʽʾ ʪʘʢʦʞ ʦʩʦʙʣʠʚʦ ʭʘʨʘʢʪʝʨʥʠʡ ʜʣʷ ʩʝʜʠʤʝʥʪʘʮʽʡʥʠʭ ʙʘʩʝʡʥʽʚ, ʷʢʽ

ʟʘʟʥʘʣʠ ʧʝʨʝʨʠʚʯʘʩʪʠʭ ʟʘʥʫʨʝʥʴ ʚʧʝʨʝʤʽʞ ʟ ʽʥʚʝʨʩʽʡʥʠʤʠ ʧʽʜʥʷʪʪʷʤʠ. ɯʥʚʝʨʩʽʡʥʦ-ʪʝʢʪʦʥʽʯʥʽ
ʧʝʨʝʙʫʜʦʚʠ ʙʘʩʝʡʥʫ ʧʨʦʚʦʢʫʶʪʴ ʟʤʽʥʠ ʛʣʠʙʠʥʥʠʭ ʚʦʜʥʦʬʣʶʾʜʥʠʭ ʨʝʞʠʤʽʚ [4].
ʅʘ ʤʝʞʽ ʙʘʰʢʠʨʩʴʢʦʛʦ ʪʘ ʤʦʩʢʦʚʩʴʢʦʛʦ ʷʨʫʩʽʚ ʥʘʷʚʥʘ ʩʪʨʘʪʠʛʨʘʬʽʯʥʘ ʥʝʟʛʽʜʥʽʩʪʴ, ʱʦ,

ʚʽʨʦʛʽʜʥʦ, ʚʢʘʟʫʻ ʥʘ ʽʥʚʝʨʩʽʡʥʝ ʧʽʜʥʷʪʪʷ, ʦʩʫʰʝʥʥʷ ʙʘʩʝʡʥʫ ʡ ʝʨʦʟʽʶ ʧʦʨʽʜ. ʎʝ ʧʨʠʟʚʝʣʦ ʜʦ
ʧʦʜʘʣʴʰʠʭ ʟʤʽʥ ʚʦʜʦʬʣʶʾʜʥʠʭ ʨʝʞʠʤʽʚ, ʪʘ ʷʢ ʨʝʟʫʣʴʪʘʪ – ʚʽʜʪʽʢʘʥʥʷ ʨʦʟʯʠʥʝʥʠʭ ʫ ʚʦʜʽ ʛʘʟʽʚ (ʚ
ʪʦʤʫ ʯʠʩʣʽ ʡ ʉʆ2) ʚʛʦʨʫ ʧʦ ʪʝʢʪʦʥʽʯʥʦ ʦʩʣʘʙʣʝʥʠʭ ʟʦʥʘʭ ʜʦ ʦʙʣʘʩʪʝʡ ʟʥʠʞʝʥʠʭ ʪʠʩʢʽʚ. ʄʦʞʝʤʦ
ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʜʝʬʽʮʠʪ ʉʆ2 ʩʧʨʠʷʚ ʣʦʢʘʣʴʥʦʤʫ ʧʽʜʚʠʱʝʥʥʶ pH ʪʘ ʷʢ ʥʘʩʣʽʜʦʢ – ʣʦʢʘʣʴʥʦʤʫ
ʘʫʪʠʛʝʥʥʦʤʫ ʢʘʨʙʦʥʘʪʦʫʪʚʦʨʝʥʥʶ ʫ ʚʠʛʣʷʜʽ ʚʪʦʨʠʥʥʦʛʦ ʮʝʤʝʥʪʫ ʫ ʧʽʩʢʦʚʠʢʘʭ ʚʝʨʭʥʴʦʛʦ
ʙʘʰʢʠʨʫ. ʄʦʩʢʦʚʩʴʢʠʡ ʷʨʫʩ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʙʽʣʴʰ ʯʘʩʪʦʶ ʟʤʽʥʦʶ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʪʘ
ʤʦʨʩʴʢʠʭ ʫʤʦʚ ʦʩʘʜʦʥʘʢʦʧʠʯʝʥʥʷ, ʧʨʦʪʝ ʩʪʨʘʪʠʛʨʘʬʽʯʥ  ̔ ʧʝʨʝʨʚʠ ʚʽʜʩʫʪʥ  ̔ [2]. ʇʝʨʽʦʜʠʯʥʽ
ʦʩʫʰʝʥʥʷ ʪʝʨʠʪʦʨʽʡ ʟ ʬʦʨʤʫʚʘʥʥʷʤ ʘʣʶʚʽʘʣʴʥʠʭ ʪʦʚʱ ʪʘ ʧʦʜʘʣʴʰʽ ʪʨʘʥʩʛʨʝʩʽʾ ʟ ʫʪʚʦʨʝʥʥʷʤ
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ʤʽʣʢʦʚʦʜʥʠʭ ʧʨʦʚʝʨʩʪʢʽʚ ʚʘʧʥʷʢʽʚ ʪʘ ʤʦʨʩʴʢʠʭ ʘʨʛʽʣʽʪʽʚ ʤʦʞʫʪʴ ʚʢʘʟʫʚʘʪʠ ʥʘ ʪʘʢʽ ʞ ʟʤʽʥʠ
ʚʦʜʦʬʣʶʾʜʥʠʭ ʨʝʞʠʤʽʚ, ʚʽʜʪʽʢʘʥʥʶ ʉO2 ʪʘ ʬʨʘʛʤʝʥʪʘʨʥʦʛʦ ʫʪʚʦʨʝʥʥʷ ʢʘʣʴʮʠʪʠʟʘʮʽʾ.
ʆʜʥʠʤ ʽʟ ʧʽʜʧʦʨʷʜʢʦʚʘʥʠʭ ʜʞʝʨʝʣ ʚʪʦʨʠʥʥʦ  ʾ ʢʘʣʴʮʠʪʠʟʘʮʽʾ ʪʘʢʦʞ ʤʦʞʝ ʩʣʫʛʫʚʘʪʠ

ʨʦʟʯʠʥʝʥʥʷ ʧʦʣʴʦʚʠʭ ʰʧʘʪʽʚ (ʧʣʘʛʽʦʢʣʘʟʫ) ʚ ʧʽʩʢʦʚʠʢʘʭ, ʚʥʘʩʣʽʜʦʢ ʚʟʘʻʤʦʜʽʾ ʾʭ ʟ ʦʨʛʘʥʽʯʥʠʤʠ
ʢʠʩʣʦʪʘʤʠ [6]. ɺʤʽʩʪ ʚʪʦʨʠʥʥʦ-ʧʝʨʝʪʚʦʨʝʥʠʭ ʧʣʘʛʽʦʢʣʘʟʽʚ ʟʘ ʜʘʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʰʣʽʬʽʚ
ʧʽʩʢʦʚʠʢʽʚ ʩʢʣʘʜʘʻ ʚʽʜ 0 ʜʦ 3%.
ʆʪʞʝ, ʚ ʨʝʟʫʣʴʪʘʪ  ̔ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʽʱʘʥʠʭ ʢʦʣʝʢʪʦʨʽʚ ʙʘʰʢʠʨʩʴʢʦʛʦ

ʪʘ ʤʦʩʢʦʚʩʴʢʦʛʦ ʷʨʫʩʽʚ ʄʦʩʧʘʥʽʚʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ, ʦʪʨʠʤʘʥʦ ʟʘʣʝʞʥʽʩʪʴ ʌɭʄ ʧʦʨʽʜ-ʢʦʣʝʢʪʦʨʽʚ
ʚʽʜ ʚʤʽʩʪʫ ʢʘʨʙʦʥʘʪʽʚ ʫ ʩʢʣʘʜʽ ʮʝʤʝʥʪʫ. ɺʠʟʥʘʯʝʥʦ, ʱʦ ʟʨʦʩʪʘʥʥʷ ʢʘʨʙʦʥʘʪʥʦʩʪʽ ʮʝʤʝʥʪʫʶʯʦʾ
ʨʝʯʦʚʠʥʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʨʝʛʨʝʩʠʚʥʦ-ʢʘʪʘʛʝʥʝʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ ʢʘʣʴʮʠʪʠʟʘʮʽ  ʾ ʧʦʨʽʜ ʟʘ
ʫʤʦʚ ʚʽʜʪʦʢʫ ʉʆ2 ʪʘ ʧʽʜʚʠʱʝʥʥʷ pH. ʂʘʣʴʮʠʪʠʟʘʮʽʷ ʚ ʩʚʦʶ ʯʝʨʛʫ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʘʯʥʦʛʦ
ʧʦʛʽʨʰʝʥʥʷ ʌɭɺ ʧʽʩʢʦʚʠʢʽʚ.
ɿʘʟʥʘʯʝʥʽ ʛʽʧʦʪʝʟʠ ʱʦʜʦ ʧʨʦʮʝʩʽʚ ʧʦʷʚʠ ʪʘ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʧʦʰʠʨʝʥʥʷ ʢʘʣʴʮʠʪʦʚʦʛʦ

ʮʝʤʝʥʪʫ, ʧʦʪʨʝʙʫʶʪʴ ʙʽʣʴʰ ʜʝʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ɺʠʚʯʝʥʥʷ ʽʟʦʪʦʧʥʦʛʦ ʩʢʣʘʜʫ ʚʫʛʣʝʮʶ, ʘ
ʪʘʢʦʞ ʙʽʣʴʰ ʜʝʪʘʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʛʝʦʣʦʛʽʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʤʦʛʣʠ ʙ ʙʽʣʴʰ ʜʦʩʪʦʚʽʨʥʽʰʝ
ʚʠʟʥʘʯʠʪʠ ʚʽʢ ʪʘ ʧʦʭʦʜʞʝʥʥʷ ʚʪʦʨʠʥʥʦʛʦ ʢʘʣʴʮʠʪʦʚʦʛʦ ʮʝʤʝʥʪʫ ʚ ʧʽʱʘʥʠʭ ʢʦʣʝʢʪʦʨʘʭ
ʩʝʨʝʜʥʴʦʛʦ ʢʘʨʙʦʥʫ.
ɺʠʩʣʦʚʣʶʶ ʚʜʷʯʥʽʩʪʴ ʟʘ ʥʘʜʘʥʽ ʤʘʪʝʨʽʘʣʠ ʂʦʤʧʣʝʢʩʥʽʡ ʣʘʙʦʨʘʪʦʨʽ  ʾ ʜʦʩʣʽʜʞʝʥʥʷ ʢʝʨʥʫ,
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ɺ ʨʦʙʦʪʽ ʜʦʩʣʽʜʞʝʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʟʚ’ʷʟʢʫ ʢʦʥʮʝʥʪʨʘʮʽʡ ʛʝʨʤʘʥʽʶ ʪʘ ʬʪʦʨʫ ʫ ʚʫʛʽʣʴʥʦʤʫ
ʧʣʘʩʪʽ ʩ8

ʥ ʧʦʣʷ ʰʘʭʪʠ «ɼʥʽʧʨʦʚʩʴʢʘ» ʇʘʚʣʦʛʨʘʜʩʴʢʦ-ʇʝʪʨʦʧʘʚʣʽʚʩʴʢʦʛʦ ʛʝʦʣʦʛʦ-ʧʨʦʤʠʩʣʦʚʦʛʦ ʨʘʡʦʥʫ
ɿʘʭʽʜʥʦʛʦ ɼʦʥʙʘʩʫ. ʆʪʨʠʤʘʥʽ ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ ʜʦʟʚʦʣʷʶʪʴ ʧʨʦʛʥʦʟʫʚʘʪʠ ʟʘʛʘʣʴʥʫ ʪʝʥʜʝʥʮʽʶ ʢʦʥʮʝʥʪʨʘʮʽʡ
ʛʝʨʤʘʥʽʶ ʫ ʚʫʛʽʣʴʥʦʤʫ ʧʣʘʩʪʽ ʩ8

ʥ ʧʦʣʷ ʰʘʭʪʠ «ɼʥʽʧʨʦʚʩʴʢʘ» ʟʘ ʚʤʽʩʪʦʤ ʬʪʦʨʫ.
In the article the peculiarities of the statistical relationship between the concentrations of germanium and fluorine

in the ʩ8
ʥ coal seam of the Dniprovska mine field in the Pavlohrad-Petropavlivka geological and industrial area of

Western Donbas were investigated. The obtained regression equations make it possible to predict the general trend of
germanium concentrations in the coal seam ʩ8

ʥ of the Dniprovska mine field by the content of fluorine.

The general relevance of the research of germanium content in coal seams is due to the
possibility of its industrial extraction and use as a valuable accompanying component. Currently,
coal deposits are considered as the most important mineral raw material base for the industrial
production of germanium [1]. Coal is the main source of germanium in countries such as Ukraine,
China, Uzbekistan, Canada, USA and some others [2]. Increased interest in these studies is also
associated with the classification of Ge-containing ores as strategically important raw materials for
the sustainable development of the state.

The research carried out is particularly relevant to the decision of the National Security and
Defense Council of Ukraine dated July 16, 2021 "On stimulation of the search, extraction and
enrichment of minerals that are of strategic importance for the sustainable development and defense
capability of the state" and Decree of the President of Ukraine No. 306/2021, which introduces this
decision is in effect. In these documents, germanium ores are included in the list of strategic
importance for the sustainable development and defense capability of the state. Projections by the
US Geological Survey indicate an increase in global demand for germanium by 2030 to 320-400
tonnes per year, with production expected to increase by a factor of nearly 1.5. The cost of
germanium single crystals can reach 10 - 15 thousand dollars per kilogram. At the same time, about
100 tons of germanium are written off annually during coal mining in Donbas, which is equivalent
to approximately 60% of the world's annual production of the metal.

The purpose of the work is to investigate the specifics of the relationship between germanium
and fluorine concentrations in the coal seam ʩ8

ʥ of the Dniprovska mine field. Research in the field
of geology of Donbas previously touched upon the distribution of microelements qualified as
"toxic" and "potentially toxic" in coal seams of the region [3-4]. The purpose of this publication is
to establish the character and level of statistical relationship between the concentrations of
germanium and fluorine in coal seam ʩ8

ʥ of the Dniprovska mine field and the main features of their
distribution for the assessment of possible environmental risks during the selective processing of
coal enriched with these elements.

Research methodology. Geochemical, statistical, informational and analytical research methods
were used in the work. The empirical basis of the research was made up of the data of 370 analyzes
of germanium and fluorine elements carried out by accredited state laboratories. These analyzes
were mainly performed on samples collected during the work of production and research
enterprises. In some cases, the data were supplemented with the results obtained by the furrow
method of sampling from the core and mine workings. Prior to mining samples, thickness
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measurements and other visual studies of coal seams and rock seams were performed to select the
most representative areas. Quality control of tests included 7% of the total volume of samples.
Quantitative determination of germanium was carried out by the method of spectral emission
analysis. For internal and external control, 7% and 10% of duplicate samples were used,
respectively. The correctness and reproducibility of the results were evaluated using the Student and
Fisher tests, and at the significance level of 0.95, systematic and random errors were recognized as
insignificant, which confirmed the satisfactory quality of the analyses. At the start of the study,
primary geochemical data were processed using STATISTICA 13.3 and IBM SPSS Statistics 22 to
calculate basic statistical characteristics, including sample mean, standard error of the mean,
median, kurtosis, mode, standard deviation, variance, minimum and maximum values, coefficient of
variation and sampling asymmetry. Construction of frequency histograms for germanium content
and reservoir thickness was also performed, as well as determination of their distribution
characteristics. To achieve the research objectives, correlation and regression analyzes were
performed using methods available in Micromine, one of the leading professional mining and
geological information systems for 3D modeling, statistical data processing and mining planning
(license MM5123).

In order to bring the samples to the same scale, values of fluorine and germanium were
normalized by the expression as follows:

ʍʽ norm. = (ʍʽ – ʍi min) / (Xi max – Xi min),
where ʍʽ norm. – normalized unit value of determination of the concentration of the element;
ʍʽ – single determination of the concentration of the element;
ʍi min – minimum determination of the concentration of the element;
Xi max – maximum determination of the concentration of the element.
Thereby, the normalized values of oil samples were processed using the program Statistica 13.3,

which performed the calculation of descriptive statistics, correlation, regression, cluster analysis and
graphical visualization of the results of all research. Rationing was carried out to bring the samples
to one scale.

During constructing frequency histograms, the number of intervals was calculated according to
Herbert Sturges' formula:

n = 1 + [log2N],
where n is the number of intervals, log2 is the logarithm based on 2, N is the number of

analyses, [x] denotes the whole part of the number x.
In the field of the Dniprovska mine, the concentration of germanium in the coal seam c8

ʥ

according to the data of 370 analyzes varies from 0,14 g/t to 23,63 g/t, with an average value of
8,34 ± 0,26 g/t, a median of 6,79 g/t, mode 7,69 g/t, standard deviation 5,04, sample variance 25,38,
sample kurtosis 0,23, sample asymmetry 0,97. Fluorine concentration varies in the range from 63,15
g/t to 170,88 g/t, with an average value of 90,98 ± 0,92 g/t, median 88,45 g/t, standard deviation
16,49, dispersion 272,21, kurtosis 2,52, asymmetry 1,17. In order to visualize the density
distribution of concentrations of Ge and toxic elements and total sulfur, which were installed at the
sampling sites, histograms were constructed (Fig. 1-2).
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Normalized concentrations of germanium
Figure 1. Frequency histograms of normalized values of germanium content
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Figure 2. Frequency histograms of normalized values of fluorine content

Visual analysis of the given histograms shows: 1) non-compliance of all samples with the
normal or lognormal distribution law; 2) in all cases, the polymodality of the distribution of
indicators is fixed; 3) in the histogram of the distribution, a shift of the density core to the left is
observed.

The relationship between the content of germanium and the concentration of fluorine in the coal
seam according to the results of analyzes on the Chedok scale, taking into account the correlation
data (linear Pearson -0.09 and non-parametric correlation coefficients: Spearman -0.07, Kendel -
0.04 and gamma -0.04) and regression analyzes is inverse and very weak. In fig. 3 shows the graph
of the result of the regression analysis of the modeling of the linear relationship between the
concentration of germanium and the content of fluorine. The regression equation for this model is:
Ge = 0.3698 - 0.1147 x F.
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Figure 3. The result of the regression analysis modeling the linear relationship

between germanium concentrations and fluorine content

The conducted research allows to formulate the following main conclusions: 1. The general
diverse form of their presence in coal inherent to the considered impurity elements allows us to treat
the regularities established with the help of correlation and regression analysis as a kind of trend of
dependencies between them, which was realized in the specific geological conditions of the c8

ʥ

layer of the Dniprovska mine. 2. Despite the insufficient study, it can be assumed that the forms of
finding of the studied elements in coal with their concentrations around Clark and in coal with
increased contents differ significantly.
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ɿɸʉʊʆʉʋɺɸʅʅʗ ʉɽʁʉʄʆɸʊʈʀɹʋʊʀɺʅʆɻʆ ʄɽʊʆɼɸ EXTRACT VALUE ɼʃʗ
ɺʀɺʃɽʅʅʗ ʉɽʁʉʄɯʏʅʀʍ ɸʅʆʄɸʃɯʁ, ʇʆɺ’ʗɿɸʅʀʍ ɿ ʌɸʎɯɸʃʔʅʀʄʀ

ʄɯʅʃʀɺʆʉʊʗʄʀ ʇʆʈɯɼ-ʂʆʃɽʂʊʆʈɯɺ ɺɯɿɽʖ

ʄʽʰʘʢʦʚ ʃ.ʉ., ʩʪʫʜʝʥʪ,
ʅʅɯ «ɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʾ»,

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥ  ̔ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ

ʈʦʙʦʪʘ ʧʨʠʩʚʷʯʝʥʘ ʘʥʘʣʽʟʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʝʡʩʤʽʯʥʠʭ ʘʪʨʠʙʫʪʽʚ, ʘ ʩʘʤʝ ʘʪʨʠʙʫʪʫ Extract Value ʟ ʤʝʪʦʶ
ʧʦʰʫʢʽʚ ʽ ʣʦʢʘʣʽʟʘʮʽʡ ʘʥʦʤʘʣʽʡ, ʱʦ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʚ’ʷʟʘʥʽ ʟ ʬʘʮʽʘʣʴʥʠʤʠ ʤʽʥʣʠʚʦʩʪʷʤʠ ʧʦʨʽʜ-ʢʦʣʝʢʪʦʨʽʚ.

The work is devoted to the analysis of the use of seismic attributes, namely the Extract Value attribute, for the
purpose of searching and locating anomalies that may be related to the facies variability of reservoir rocks.

ʉʝʡʩʤʽʯʥʽ ʘʪʨʠʙʫʪʠ ʦʙʯʠʩʣʶʶʪʴʩʷ ʰʣʷʭʦʤ ʤʘʪʝʤʘʪʠʯʥʦ  ʾ ʦʙʨʦʙʢʠ ʚʠʭʽʜʥʠʭ ʩʝʡʩʤʽʯʥʠʭ
ʜʘʥʠʭ, ʱʦʙ ʧʽʜʢʨʝʩʣʠʪʠ ʢʦʥʢʨʝʪʥ  ̔ʛʝʦʣʦʛʽʯʥʽ, ʬʽʟʠʯʥ  ̔ʚʣʘʩʪʠʚʦʩʪ  ̔ʘʙʦ ʚʣʘʩʪʠʚʦʩʪ  ̔ʢʦʣʝʢʪʦʨʘ.
ɺʦʥʠ ʦʮʽʥʶʶʪʴ ʬʦʨʤʫ ʘʙʦ ʽʥʰʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʦʜʥʽʻʾ, ʯʠ ʢʽʣʴʢʦʭ ʩʝʡʩʤʽʯʥʠʭ ʪʨʘʩ ʪʘ ʾʭ
ʢʦʨʝʣʷʮʽʶ ʧʨʦʪʷʛʦʤ ʧʝʚʥʠʭ ʽʥʪʝʨʚʘʣʽʚ ʯʘʩʫ. ʉʝʡʩʤʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʦʙʯʠʩʣʝʥʽ ʥʘ ʦʩʥʦʚʽ
ʜʘʥʠʭ ʚʽʜʙʠʪʪʷ, ʙʘʟʫʶʪʴʩʷ ʥʘ ʨʽʟʥʠʭ ʬʽʟʠʯʥʠʭ ʷʚʠʱʘʭ. ʇʨʠ ʧʦʰʠʨʝʥʥ  ̔ ʩʝʡʩʤʽʯʥʠʭ ʭʚʠʣʴ
ʢʨʽʟʴ ʟʝʤʥ  ̔ʰʘʨʠ ʽʩʪʦʪʥʦ ʟʤʽʥʶʶʪʴʩʷ ʾʭ ʭʚʠʣʴʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʪʘʢʽ ʷʢ ʘʤʧʣʽʪʫʜʘ, ʯʘʩʪʦʪʘ,
ʬʘʟʘ ʽ ʰʚʠʜʢʽʩʪʴ. ʉʝʡʩʤʽʯʥʽ ʘʪʨʠʙʫʪʠ ʥʘʜʘʶʪʴ ʢʦʥʢʨʝʪʥ  ̔ ʢʽʣʴʢʦʩʪʽ ʛʝʦʤʝʪʨʠʯʥʠʭ,
ʢʽʥʝʤʘʪʠʯʥʠʭ, ʜʠʥʘʤʽʯʥʠʭ ʘʙʦ ʩʪʘʪʠʩʪʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʦʙʯʠʩʣʝʥʠʭ ʥʘ ʦʩʥʦʚʽ
ʩʝʡʩʤʽʯʥʠʭ ʜʘʥʠʭ. ʎʽ ʟʤʽʥʠ ʚ ʩʝʡʩʤʽʯʥʠʭ ʭʚʠʣʷʭ ʜʘʶʪʴ ʦʟʥʘʢʠ ʬʽʟʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ
ʩʝʨʝʜʦʚʠʱʘ — ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʫ ʧʦʚʝʨʭʥ ,̔ ʯʝʨʝʟ ʷʢʽ ʚʦʥʠ ʧʦʰʠʨʶʶʪʴʩʷ.[3]
ʆʜʥʠʤ ʟ ʪʘʢʠʭ ʩʝʡʩʤʽʯʥʠʭ ʘʪʨʠʙʫʪʽʚ ʻ ʘʪʨʠʙʫʪ Extract Value. Extract Value ʮʝ ʦʜʠʥ ʽʟ

ʧʨʦʩʪʽh ʠʭ, ʽ ʫ ʪʦʡ ʞʝ ʯʘʩ, ʧʦʪʫʞʥʠʭ ʩʝʡʩʤʽʯʥʠʭ ʘʪʨʠʙʫʪʽʚ. ɺʽʥ ʧʦʣʷʛʘʻ ʫ ʟʥʷʪʪ  ̔ʧʦʢʘʟʽʚ ʭʚʠʣʽ
ʩʝʡʩʤʽʯʥʦʛʦ ʚʽʜʙʠʪʪʷ ʥʘ ʧʝʚʥʽʡ ʢʦʥʢʨʝʪʥʽʡ ʯʘʩʦʚʽʡ ʚʽʜʩʪʘʥʽ ʚʽʜ ʟʘʜʘʥʦʛʦ ʤʘʨʢʝʨʫ, ʟʘʟʚʠʯʘʡ ʷʢ
ʝʣʝʤʝʥʪ ʩʝʡʩʤʽʯʥʦ  ʾʽʥʪʝʨʧʨʝʪʘʮʽʾ (ʛʦʨʠʟʦʥʪʫ).
ɸʥʘʣʦʛʽʯʥʽ ʧʽʜʭʦʜʠ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʧʨʠ ʨʦʟʚ’ʷʟʘʥʥʽ ʟʘʜʘʯ ʧʦʜʽʙʥʦʛʦ ʢʣʘʩʫ.

ʉʝʨʝʜ ʪʘʢʠʭ ʩʣʽʜ ʚʠʜʽʣʠʪʠ: RMS Amplitude, Spectral Decomposition. ʋ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ
ʤʝʪʦʜʘʤʠ, ʜʘʥʠʡ ʤʝʪʦʜ ʩʝʡʩʤʽʯʥʠʭ ʟʨʽʟʽʚ (ʘʙʦ Extract Value), ʻ ʜʦʩʠʪʴ ʧʨʦʩʪʠʤ  ̔ʧʦʰʠʨʝʥʠʤ,
ʪʘʢ ʷʢ ʷʚʣʷʻ ʩʦʙʦʶ ʬʘʢʪʠʯʥʦ ʧʝʨʝʤʽʱʝʥʥʷ ʚʽʜʽʥʪʝʨʧʨʝʪʦʚʘʥʦʛʦ ʩʝʡʩʤʽʯʥʦʛʦ ʛʦʨʠʟʦʥʪʫ ʥʘ
ʧʝʚʥʠʡ ʯʘʩ ʯʠ ʚʽʜʩʪʘʥʴ ʚʚʝʨʭ/ʥʠʟ ʧʦ ʪʨʘʩʩʘʤ ʩʝʡʩʤʽʯʥʠʭ ʭʚʠʣʴ.
ʄʝʪʦʜ RMS ʫ ʩʚʦʶ ʯʝʨʛʫ ʧʝʨʝʜʙʘʯʘʻ ʧʨʦʚʝʜʝʥʥʷ ʦʙʨʦʙʢʠ ʩʠʛʥʘʣʫ ʜʣʷ ʚʠʜʽʣʝʥʥʷ ʧʝʚʥʠʭ

ʘʥʦʤʘʣʽʡ, ʘ ʩʘʤʝ, ʦʙʯʠʩʣʶʻʪʴʩʷ ʢʚʘʜʨʘʪʥʠʡ ʢʦʨʽʥʴ ʽʟ ʩʫʤʠ ʢʚʘʜʨʘʪʽʚ ʟʥʘʯʝʥʴ ʘʤʧʣʽʪʫʜʠ,
ʧʦʜʽʣʝʥʠʭ ʥʘ ʢʽʣʴʢʽʩʪʴ ʚʠʙʽʨʦʢ ʫ ʚʢʘʟʘʥʦʤʫ ʚʽʢʥ .̔ [1] ʄʝʪʦʜ RMS ʤʘʻ, ʷʢ ʩʚʦ  ʾʧʝʨʝʚʘʛʠ, ʪʘʢ ʽ
ʥʝʜʦʣʽʢʠ, ʘʣʝ ʚ ʢʦʥʢʨʝʪʥʦʤʫ ʥʘʰʦʤʫ ʧʨʠʢʣʘʜʽ ʚʽʥ ʥʝʜʦʩʪʘʪʥʴʦ ʝʬʝʢʪʠʚʥʠʡ ʯʝʨʝʟ ʚʝʣʠʢʫ
ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʰʫʤʽʚ.[2]
ʋ ʜʘʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʤʝʪʦʜ ʟʘʩʪʦʩʦʚʫʚʘʚʩʷ ʜʣʷ ʚʠʚʯʝʥʥʷ ʪʦʚʱ ʧʽʩʢʦʚʠʢʽʚ ʚʽʟʝʡʩʴʢʦʛʦ

ʷʨʫʩʫ ɼʥʽʧʨʦʚʦ-ɼʦʥʝʮʴʢʦ  ʾ ʟʘʧʘʜʠʥʠ. ʋ ʨʽʟʥʠʭ ʯʘʩʪʠʥʘʭ ʨʦʟʨʽʟʫ ʙʫʚ ʟʘʩʪʦʩʦʚʘʥʠʡ ʜʘʥʠʡ
ʘʥʘʣʽʟ ʟ ʮʽʣʶ ʚʠʷʚʣʝʥʥʷ ʘʥʦʤʘʣʽʡ. ɺʞʝ ʥʘ ʧʝʨʰʠʭ ʩʧʨʦʙʘʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʥʘʣʽʟʫ ʚʜʘʣʦʩʷ
ʧʽʜʪʚʝʨʜʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ ʯʝʨʝʟ ʚʠʷʚʣʝʥʥʷ ʧʝʚʥʠʭ ʘʥʦʤʘʣʽʡ, ʷʢʽ ʤʘʣʠ
ʬʦʨʤʫ, ʭʘʨʘʢʪʝʨʥʫ ʜʣʷ ʨʽʯʢʦʚʠʭ ʬʘʮʽʡ. ʅʘʞʘʣʴ, ʥʘ ʮʴʦʤʫ ʝʪʘʧʽ ʨʝʟʫʣʴʪʘʪ ʚʜʘʣʦʩʷ ʚʽʜʪʚʦʨʠʪʠ
ʣʠʰʝ ʥʘ ʚʠʱʝʟʘʣʷʛʘʶʯʠʭ ʥʝʧʨʦʜʫʢʪʠʚʥʠʭ ʪʦʚʱʘʭ ʨʘʡʦʥʫ ʜʦʩʣʽʜʞʝʥʴ.
ʇʦʛʣʠʙʣʶʶʯʠʩʴ ʫ ʙʽʢ ʛʦʨʠʟʦʥʪʽʚ ʮʽʣʴʦʚʦʛʦ ʽʥʪʝʨʝʩʫ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ

ʫʩʢʣʘʜʥʶʚʘʣʦʩʷ. ʆʩʥʦʚʥʽ ʧʝʨʝʰʢʦʜʠ ʙʫʣʠ ʚʠʢʣʠʢʘʥʽ ʟʤʝʥʰʝʥʥʷʤ ʨʦʟʜʽʣʴʥʦ  ʾ ʟʜʘʪʥʦʩʪʽ
ʩʝʡʩʤʽʯʥʦ  ʾ ʟʡʦʤʢʠ ʨʘʟʦʤ ʟ  ̔ ʟʤʝʥʰʝʥʥʷʤ ʪʦʚʱʠʥʠ ʧʣʘʩʪʽʚ ʧʦʨʽʜ-ʢʦʣʝʢʪʦʨʽʚ. ɺʩʝ ʮʝ ʨʘʟʦʤ
ʚʠʢʣʠʢʘʻ ʪʨʫʜʥʦʩʪ  ̔ ʧʨʠ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʮʽʣʴʦʚʠʭ ʛʦʨʠʟʦʥʪʽʚ ʥʘ ʦʩʥʦʚʽ ʩʝʡʩʤʽʯʥʠʭ ʜʘʥʠʭ ʽ
ʟʥʘʯʥʦ ʟʙʽʣʴʰʫʻ ʢʽʣʴʢʽʩʪʴ ʰʫʤʽʚ ʥʘ ʘʥʘʣʽʪʠʯʥʠʭ ʟʨʽʟʘʭ.
ʆʩʥʦʚʥʽ ʬʘʢʪʦʨʠ ʫʩʧʽʭʫ ʫ ʟʘʩʪʦʩʫʚʘʥʽ ʘʪʨʠʙʫʪʠʚʥʦʛʦ ʤʝʪʦʜʫ Extract Value, ʷʢ ʽ ʽʥʰʠʭ

ʩʝʡʩʤʽʯʥʠʭ ʘʪʨʠʙʫʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʣʝʞʘʪʴ ʫ ʧʣʦʱʠʥʽ ʷʢʦʩʪ  ̔ ʩʝʡʩʤʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ (ʷʢ
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ʟʡʦʤʢʠ, ʪʘʢ  ̔ʦʙʨʦʙʢʠ). ʆʢʨʽʤ ʪʦʛʦ, ʻ ʚʘʞʣʠʚʠʤ ʨʦʟʫʤʽʥʥʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ, ʦʨʽʻʥʪʘʮʽʷ ʚ
ʨʝʛʽʦʥʘʣʴʥʠʭ  ̔ʣʦʢʘʣʴʥʠʭ ʫʤʦʚʘʭ ʦʩʘʜʢʦʥʘʢʦʧʠʯʝʥʥʷ.
ʋ ʤʦʝʤʫ ʚʠʧʘʜʢʫ ʦʩʥʦʚʥʦʶ ʟʘʜʘʯʝʶ, ʷʢʘ ʩʪʘʚʠʣʘʩʷ ʧʝʨʝʜ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʜʘʥʥʦʛʦ

ʽʥʩʪʨʫʤʝʥʪʫ ʛʝʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʙʫʣʦ ʚʠʷʚʣʝʥʥʷ ʫ ʪʦʚʱʽ ʚʽʟʝʡʩʴʢʠʭ ʢʣʘʩʪʠʯʥʠʭ
ʚʽʜʢʣʘʜʽʚ ʩʝʡʩʤʽʯʥʠʭ ʘʥʦʤʘʣʽʡ, ʱʦ ʤʦʛʣʠ ʙ ʚʢʘʟʫʚʘʪʠ ʥʘ ʭʘʨʘʢʪʝʨ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʬʘʮʽʡ ʚ
ʪʦʚʱ  ̔ʧʦʨʽʜ ʢʦʣʝʢʪʦʨʽʚ.
ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʦʙʫʜʦʚʠ ʟʨʽʟʽʚ ʥʘ ʧʣʦʱ ,̔ ʚ ʽʥʪʝʨʚʘʣʽ ʧʦʰʫʢʦʚʦʛʦ ʽʥʪʝʨʝʩʫ, ʙʫʣʦ

ʣʦʢʘʣʽʟʦʚʘʥʦ ʘʥʦʤʘʣʽʶ ʪʨʠʢʫʪʥʦ  ʾ ʬʦʨʤʠ, ʩʠʛʥʘʣ ʚ ʤʝʞʘʭ ʷʢʦ  ʾ ʩʫʪʪʻʚʦ ʚʽʜʨʽʟʥʷʚʩʷ ʚʽʜ
ʥʘʚʢʦʣʠʰʥʽʭ ʩʝʡʩʤʽʯʥʠʭ ʚʽʜʙʠʪʽʚ ʜʘʥʦʛʦ ʛʦʨʠʟʦʥʪʫ  ̔ ʙʽʣʴʰʦʶ ʤʽʨʦʶ ʭʘʨʘʢʪʝʨʠʟʫʚʘʚʩʷ
ʩʠʛʥʘʣʦʤ ʟ ʘʤʧʣʽʪʫʜʦʶ, ʙʣʠʟʴʢʦʶ ʜʦ ʥʫʣʴʦʚʠʭ ʟʥʘʯʝʥʴ.
ʅʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʩʪʘʚ ʘʥʘʣʽʟ ʥʘʷʚʥʦ  ʾʩʚʝʨʜʣʦʚʠʥʥʦ  ʾ ʽʥʬʦʨʤʘʮʽʾ ʫ ʤʝʞʘʭ ʚʠʱʝʟʘʟʥʘʯʝʥʦʾ

ʘʥʦʤʘʣʽ .ʾ ʊʨʠ ʩʚʝʨʜʣʦʚʠʥʠ ʨʦʟʢʨʠʚʘʣʠ ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʧʣʘʩʪ ʫ ʤʝʞʘʭ ʣʦʢʘʣʽʟʦʚʘʥʦ  ʾʘʥʦʤʘʣʽʾ;
ʟʘ ʧʨʝʜʩʪʘʚʣʝʥʠʤʠ ʩʚʝʨʜʣʦʚʠʥʘʤʠ ʪʘʢʦʞ ʙʫʣʘ ʥʘʷʚʥʘ ʽʥʬʦʨʤʘʮʽ̫  ɻɼʉ, ʟ ʜʚʦʭ ʟ ʥʠʭ ʙʫʚ
ʚʽʜʽʙʨʘʥʠʡ ʢʝʨʥ ʫ ʤʝʞʘʭ ʜʘʥʦʛʦ ʛʦʨʠʟʦʥʪʫ, ʥʘ ʦʩʥʦʚʽ ʷʢʦʛʦ ʩʧʝʮʽʘʣʽʩʪʘʤʠ-ʩʝʜʠʤʝʥʪʦʣʦʛʘʤʠ
ʙʫʣʠ ʧʨʦʚʝʜʝʥ  ̔ʬʘʮʽʘʣʴʥ  ̔ʜʦʩʣʽʜʞʝʥʥʷ.
ɿʘ ʨʝʟʫʣʴʪʘʪʦʤ ʬʘʮʽʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʧʦʨʦʜʠ ʫ ʤʝʞʘʭ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʽʥʪʝʨʚʘʣʫ ʙʫʣʠ

ʢʣʘʩʩʠʬʽʢʦʚʘʥ ,̔ ʷʢ ʪʘʢʠ, ʱʦ ʩʬʦʨʤʫʚʘʣʠʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʜʽʾ ʢʘʥʘʣʽʚ ʜʝʣʴʪʦʚʦʛʦ ʪʠʧʫ ʟ
ʽʩʪʦʪʥʠʤ ʚʧʣʠʚʦʤ ʧʨʠʧʣʠʚʥʦ-ʚʽʜʧʣʠʚʥʠʭ ʫʤʦʚ.
ʊʘʢʦʞ ʜʦʩʣʽʜʠʚʰʠ ʨʝʟʫʣʴʪʘʪʠ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ɻɼʉ, ʘ ʪʘʢʦʞ ʧʝʪʨʦʬʽʟʠʯʥ  ̔ ʘʥʘʣʽʟʠ ʢʝʨʥʫ,

ʙʫʣʠ ʟʨʦʙʣʝʥʽ ʚʠʩʥʦʚʢʠ, ʱʦ ʟʘʟʥʘʯʝʥʠʡ ʚʠʱʝ ʽʥʪʝʨʚʘʣ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʧʦʪʫʞʥʠʤʠ
ʧʽʩʢʦʚʠʢʘʤʠ ʟ ʛʘʨʥʠʤʠ ʢʦʣʝʢʪʦʨʩʴʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ.
ʊʦʙʪʦ ʤʦʞʥʘ ʩʢʘʟʘʪʠ, ʱʦ ʤʝʪʦʜ Extract Value ʜʝʤʦʥʩʪʨʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʫ ʚʠʷʚʣʝʥʽ

ʘʥʦʤʘʣʽʡ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʚ’ʷʟʘʥʽ ʟ ʬʘʮʽʷʤʠ, ʷʢʽ ʚ ʩʚʦʶ ʯʝʨʛʫ ʧʨʝʜʩʪʘʚʣʝʥ  ̔ʧʦʨʦʜʘʤʠ, ʱʦ
ʤʦʞʫʪʴ ʤʘʪʠ ʚʠʩʦʢʽ ʢʦʣʝʢʪʦʨʩʴʢ  ̔ ʚʣʘʩʪʠʚʦʩʪ ,̔ ʘʣʝ ʚ ʪʦʡ ʞʝ ʯʘʩ ʜʘʥʠʡ ʤʝʪʦʜ ʻ ʜʦʩʠʪʴ
ʦʙʤʝʞʝʥʠʡ ʷʢʽʩʪʶ ʩʝʡʩʤʽʯʥʠʭ ʜʘʥʠʭ. ʊʘʢʠʡ ʤʝʪʦʜ ʤʦʞʥʘ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʠ
ʫʪʦʯʥʝʥ  ̔ ʽ ʧʨʦʛʥʦʟʫʚʘʥʽ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʬʘʮʽʡ ʟʘ ʥʘʷʚʥʦʩʪ  ̔ ʩʝʡʩʤʽʯʥʠʭ ʜʘʥʠʭ ʧʨʠʡʥʷʪʥʦʾ
ʷʢʦʩʪʽ, ʘ ʪʘʢʦʞ ʟʘ ʥʘʷʚʥʦʩʪʽ ʧʝʚʥʦ  ʾ ʩʚʝʨʜʣʦʚʠʥʥʦ  ʾ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʢʦʨʝʢʪʥʦʾ ʽʥʪʝʨʧʨʝʪʘʮʽʾ
ʚʠʷʚʣʝʥʠʭ ʘʥʦʤʘʣʽʡ.
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ʆʎɯʅʂɸ ɿɽʄʃɯ ʊɸ ʅɽʈʋʍʆʄʆʉʊɯ

ɺʇʃʀɺ ɺɯɼɼɸʃɽʅʆʉʊɯ ɿɽʄɽʃʔʅʀʍ ɼɯʃʗʅʆʂ ɺɯɼ ʆɹʃɸʉʅʆɻʆ ʎɽʅʊʈʋ ʅɸ
ɰʍ ʈʀʅʂʆɺʋ ɺɸʈʊɯʉʊʔ

ɹʦʛʫʰ-ɿʘʜʥʽʧʨʷʥʘ ɸ.ʆ., ʩʪʫʜʝʥʪ,
ʅʅɯ «ɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʾ»,

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥ  ̔ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ

ɺ ʨʦʙʦʪʽ ʜʦʩʣʽʜʞʝʥʦ ʚʧʣʠʚ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ʚʽʜʜʘʣʝʥʽʩʪʴ ʚʽʜ ʦʙʣʘʩʥʦʛʦ ʮʝʥʪʨʫ ʥʘ ʾʭ
ʨʠʥʢʦʚʫ ʚʘʨʪʽʩʪʴ. ʈʽʟʥʝ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ ʥʘʧʨʷʤʫ ʚʧʣʠʚʘʻ ʥʘ ʮʽʥʦʚʠʡ ʨʷʜ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ʨʽʟʥʦʛʦ ʮʽʣʴʦʚʦʛʦ
ʧʨʠʟʥʘʯʝʥʥʷ ʪʘ ʚʩʪʘʥʦʚʠʪʠ ʟʘʣʝʞʥʽʩʪʴ ʟʥʠʞʝʥʥʷ ʯʠ ʧʽʜʚʠʱʝʥʥʷ ʮʽʥʠ ʚʽʜʥʦʩʥʦ ʦʙʣʘʩʥʦʛʦ ʮʝʥʪʨʫ. ʋ ʨʦʙʦʪʽ
ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʤʝʪʦʜʠ, ʬʘʢʪʦʨʠ ʢʦʝʬʽʮʽʻʥʪʠ, ʷʢʽ ʚʧʣʠʚʘʶʪ  ɹ ʥʘ ʚʠʟʥʘʯʝʥʥʷ ʨʠʥʢʦʚʦʾ ʚʘʨʪʦʩʪʽ ʟʝʤʝʣʴʥʠʭ
ʜʽʣʷʥʦʢ.

The paper describes the influence of the characteristics of land plots on their market value - distance from the
regional center. The different location directly affects the price range of land plots of different purpose, thus it is
possible to establish the dependence of the price decrease or increase relative to the regional center. The work will
analyze methods, factors, establish coefficients that can be taken into account to determine the market value of land
plots.

ɸʢʪʫʘʣʴʥʽʩʪʴ: ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʚʽʜʜʘʣʝʥʦʩʪ  ̔ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ʚʽʜ ʦʙʣʘʩʥʦʛʦ ʮʝʥʪʨʫ ʥʘ
ʾʭʥʶ ʨʠʥʢʦʚʫ ʚʘʨʪʽʩʪʴ ʻ ʘʢʪʫʘʣʴʥʠʤ  ̔ ʚʘʞʣʠʚʠʤ ʟʘʚʜʘʥʥʷʤ ʜʣʷ ʥʘʫʢʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ
ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʩʬʝʨʽ ʟʝʤʝʣʴʥʠʭ ʚʽʜʥʦʩʠʥ  ̔ʨʦʟʚʠʪʢʫ ʪʝʨʠʪʦʨʽʡ, ʱʦ ʦʙʫʤʦʚʣʶʻ
ʟʨʦʩʪʘʥʥʷ ʧʦʧʠʪʫ.
ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʚʘʨʪʦʩʪ  ̔ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ

ʨʽʟʥʦʛʦ ʮʽʣʴʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʤʝʞʘʭ ʟʦʥʠ ʚʧʣʠʚʫ ʚʝʣʠʢʦʛʦ ʦʙʣʘʩʥʦʛʦ
ʮʝʥʪʨʫ ʥʘ ʾʭ ʨʠʥʢʦʚʫ ʚʘʨʪʽʩʪʴ.
ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʉʫʯʘʩʥʝ ʫʧʨʘʚʣʽʥʥʷ ʟʝʤʝʣʴʥʠʤʠ ʨʝʩʫʨʩʘʤʠ ʪʘ ʨʦʟʚʠʪʦʢ

ʪʝʨʠʪʦʨʽʡ ʥʝʚʽʜʜʽʣʴʥ  ̔ ʚʽʜ ʘʥʘʣʽʟʫ ʨʠʥʢʦʚʦʾ ʚʘʨʪʦʩʪʽ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ. ʆʜʥʠʤ ʟ ʢʣʶʯʦʚʠʭ
ʬʘʢʪʦʨʽʚ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʮʽʥʦʚʫ ʜʠʥʘʤʽʢʫ ʟʝʤʝʣʴʥʠʭ ʫʛʽʜʴ, ʻ ʾʭ ʚʽʜʜʘʣʝʥʽʩʪʴ ʚʽʜ ʦʙʣʘʩʥʦʛʦ
ʮʝʥʪʨʫ. ɿʝʤʣʽ, ʨʦʟʪʘʰʦʚʘʥ  ̔ ʧʦ ʜʘʣʝʢʫ ʚʽʜ ʮʝʥʪʨʘʣʴʥʠʭ ʤʽʩʪ ʪʘ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ ʫʩʪʘʥʦʚ,
ʯʘʩʪʦ ʟʘʟʥʘʶʪʴ ʚʧʣʠʚʫ ʬʘʢʪʦʨʽʚ, ʱʦ ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ ʷʢ ʧʦʟʠʪʠʚʥʦ, ʪʘʢ  ̔ ʥʝʛʘʪʠʚʥʦ ʥʘ ʾʭ
ʨʠʥʢʦʚʫ ʚʘʨʪʽʩʪʴ.
ʈʠʥʢʦʚʘ ʚʘʨʪʽʩʪʴ – ʮʝ ʚʘʨʪʽʩʪʴ, ʟʘ ʷʢʫ ʤʦʞʣʠʚʝ ʚʽʜʯʫʞʝʥʥʷ ʦʙ’ʻʢʪʘ ʦʮʽʥʢʠ ʥʘ ʨʠʥʢʫ

ʚʽʜʧʦʚʽʜʥʦʛʦ ʤʘʡʥʘ ʥʘ ʜʘʪʫ ʦʮʽʥʢʠ ʚʥʘʩʣʽʜʦʢ ʫʛʦʜʠ, ʫʢʣʘʜʝʥʦʾ ʤʽʞ ʧʦʢʫʧʮʝʤ ʪʘ ʧʨʦʜʘʚʮʝʤ,
ʧʽʩʣʷ ʚʽʜʧʦʚʽʜʥʦʛʦ ʤʘʨʢʝʪʠʥʛʫ ʟʘ ʫʤʦʚʠ, ʱʦ ʢʦʞʥʘ ʽʟ ʩʪʦʨʽʥ ʜʽʷʣʘ ʟ  ̔ ʟʥʘʥʥʷʤ ʩʧʨʘʚʠ,
ʨʦʟʩʫʜʣʠʚʦ  ̔ʙʝʟ ʧʨʠʤʫʩʫ [4].
ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʙʘʟʠ ʦʮʽʥʢʠ ʪʘ ʧʦʨʷʜʢʫ ʚʠʟʥʘʯʝʥʥʷ ʚʘʨʪʦʩʪ :̔
- ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʠʥʢʦʚʦʾ ʚʘʨʪʦʩʪ  ̔ ʚʨʘʭʦʚʫʻʪʴʩʷ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ

ʦʙ’ʻʢʪʘ (ʧʫʥʢʪ 13);
- ɺʠʟʥʘʯʝʥʥʷ ʨʠʥʢʦʚʦʾ ʚʘʨʪʦʩʪʽ ʦʙ’ʻʢʪʘ ʦʮʽʥʢʠ ʤʦʞʣʠʚʝ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʫʩʽʭ

ʤʝʪʦʜʠʯʥʠʭ ʧʽʜʭʦʜʽʚ ʫ ʨʘʟ  ̔ʥʘʷʚʥʦʩʪ  ̔ʥʝʦʙʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ (ʧʫʥʢʪ 14);
- ɺʠʟʥʘʯʝʥʥʷ ʨʠʥʢʦʚʦʾ ʚʘʨʪʦʩʪʽ ʦʙ’ʻʢʪʘ ʦʮʽʥʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʧʽʜʭʦʜʫ

ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʽʥʬʦʨʤʘʮʽ  ʾʧʨʦ ʮʽʥʠ ʧʨʦʜʘʞʫ (ʧʨʦʧʦʥʫʚʘʥʥʷ) ʧʦʜʽʙʥʦʛʦ ʤʘʡʥʘ, ʜʦʩʪʦʚʽʨʥʽʩʪʴ
ʷʢʦ  ʾ ʥʝ ʚʠʢʣʠʢʘʻ ʩʫʤʥʽʚʽʚ ʚ ʦʮʽʥʶʚʘʯʘ. ʋ ʨʘʟ  ̔ ʚʽʜʩʫʪʥʦʩʪ  ̔ ʘʙʦ ʥʝʜʦʩʪʘʪʥʦʩʪ  ̔ ʟʘʟʥʘʯʝʥʦʾ
ʽʥʬʦʨʤʘʮʽʾ ʫ ʟʚʽʪʽ ʧʨʦ ʦʮʽʥʢʫ ʤʘʡʥʘ ʟʘʟʥʘʯʘʻʪʴʩʷ, ʷʢʦʶ ʤʽʨʦʶ ʮʝ ʚʧʣʠʥʫʣʦ ʥʘ ʜʦʩʪʦʚʽʨʥʽʩʪʴ
ʚʠʩʥʦʚʢʫ ʧʨʦ ʨʠʥʢʦʚʫ ʚʘʨʪʽʩʪʴ ʦʙ’ʻʢʪʘ ʦʮʽʥʢʠ (ʧʫʥʢʪ 16) [2].
ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʱʦʜʦ ʧʦʨʽʚʥʷʥʥʷ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ʨʽʟʥʦʛʦ ʮʽʣʴʦʚʦʛʦ

ʧʨʠʟʥʘʯʝʥʥʷ, ʱʦ ʨʦʟʪʘʰʦʚʘʥ  ̔ʥʘ ʨʽʟʥʽʡ ʚʽʜʩʪʘʥ  ̔ʚʽʜ ʦʙʣʘʩʥʦʛʦ ʮʝʥʪʨʫ, ʥʝʦʙʭʽʜʥʦ ʨʦʟʨʦʙʠʪʠ
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ʙʘʟʫ ʜʘʥʠʭ. ɹʘʟʘ ʜʘʥʠʭ – ʩʪʨʫʢʪʫʨʦʚʘʥʠʡ, ʦʨʛʘʥʽʟʦʚʘʥʠʡ ʥʘʙʽʨ ʜʘʥʠʭ, ʱʦ ʦʧʠʩʫʻ
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʝʚʥʠʭ ʬʽʟʠʯʥʠʭ ʯʠ ʚʽʨʪʫʘʣʴʥʠʭ ʩʠʩʪʝʤ [1].
ʋ ʢʘʜʘʩʪʨ  ̔ ʋʢʨʘʾʥʠ ʙʘʟʠ ʜʘʥʠʭ ʚʽʜʽʛʨʘʶʪʴ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʟʙʝʨʝʞʝʥʥ  ̔ ʪʘ ʦʙʨʦʙʮʽ

ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʥʝʨʫʭʦʤʝ ʤʘʡʥʦ, ʟʝʤʝʣʴʥʽ ʜʽʣʷʥʢʠ ʪʘ ʾʭ ʚʣʘʩʥʠʢʽʚ. ʆʩʥʦʚʥʽ ʙʘʟʠ ʜʘʥʠʭ ʫ
ʢʘʜʘʩʪʨʽ ʋʢʨʘʾʥʠ ʚʢʣʶʯʘʶʪʴ:

- ʙʘʟʘ ʜʘʥʠʭ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ. ɯʥʬʦʨʤʘʮʽ̫  ʧʨʦ ʚʩ  ̔ ʟʝʤʝʣʴʥ  ̔ ʜʽʣʷʥʢʠ ʥʘ ʪʝʨʠʪʦʨʽʾ
ʋʢʨʘʾʥʠ, ʾʭ ʤʽʩʮʝʧʦʣʦʞʝʥʥʷ, ʨʦʟʤʽʨ, ʮʽʣʴʦʚʝ ʧʨʠʟʥʘʯʝʥʥʷ, ʚʣʘʩʥʠʢʽʚ ʪʘ ʽʥʰʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ;

- ʙʘʟʘ ʜʘʥʠʭ ʦʙ’ʻʢʪʽʚ ʥʝʨʫʭʦʤʦʩʪ .̔ ɯʥʬʦʨʤʘʮʽʷ ʧʨʦ ʙʫʜʽʚʣʽ, ʩʧʦʨʫʜʠ, ʦʙ’ʻʢʪʠ ʞʠʪʣʦʚʦʾ ʪʘ
ʢʦʤʝʨʮʽʡʥʦʾ ʥʝʨʫʭʦʤʦʩʪ ,̔ ʱʦ ʻ ʟʘʨʝʻʩʪʨʦʚʘʥʠʤʠ ʫ ʢʘʜʘʩʪʨ ,̔ ʪʝʭʥʽʯʥ  ̔ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ;

- ʙʘʟʘ ʜʘʥʠʭ ʧʨʘʚʦʚʠʭ ʚʽʜʥʦʩʠʥ. ɯʥʬʦʨʤʘʮʽ̫  ʧʨʦ ʧʨʘʚʦ ʚʣʘʩʥʦʩʪ ,̔ ʦʨʝʥʜʠ, ʩʝʨʚʽʪʫʪʽʚ;
- ʙʘʟʘ ʜʘʥʠʭ ʪʝʭʥʽʯʥʦʾ ʽʥʚʝʥʪʘʨʠʟʘʮʽ .ʾ ɯʥʬʦʨʤʘʮʽ̫  ʧʨʦ ʨʝʟʫʣʴʪʘʪʠ ʪʝʭʥʽʯʥʦʾ

ʽʥʚʝʥʪʘʨʠʟʘʮʽ  ʾ ʥʝʨʫʭʦʤʦʛʦ ʤʘʡʥʘ – ʬʘʢʪʠʯʥʠʡ ʩʪʘʥ ʦʙ’ʻʢʪʽʚ, ʪʝʭʥʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʘ
ʧʦʪʝʥʮʽʡʥʽ ʨʠʟʠʢʠ;

- ʙʘʟʘ ʜʘʥʠʭ ʛʝʦʜʝʟʠʯʥʠʭ ʚʠʤʽʨʶʚʘʥʴ. ɼʘʥ  ̔ ʛʝʦʜʝʟʠʯʥʠʭ ʚʠʤʽʨʶʚʘʥʴ, ʱʦ
ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʤʝʞ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ, ʨʦʟʤʽʱʝʥʥʷ ʦʙ’ʻʢʪʽʚ ʥʝʨʫʭʦʤʦʩʪʽ
ʪʘ ʽʥʰʠʭ ʛʝʦʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ.
ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʙʘʟʠ ʜʘʥʠʭ ʜʣʷ ʤʘʡʙʫʪʥʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʥʝʦʙʭʽʜʥʽ ʥʘʩʪʫʧʥ  ̔ ʜʘʥʽ ʧʨʦ

ʟʝʤʝʣʴʥʽ ʜʽʣʷʥʢʠ ʜʦʩʣʽʜʞʝʥʥʷ: ʢʘʜʘʩʪʨʦʚʠʡ ʥʦʤʝʨ, ʧʣʦʱʘ ʟʝʤʝʣʴʥʦ  ʾ ʜʽʣʷʥʢʠ (ʚ ʦʜʥʘʢʦʚʠʭ
ʦʜʠʥʠʮʷʭ ʚʠʤʽʨʫ, ʛʘ), ʤʽʩʮʝ ʨʦʟʪʘʰʫʚʘʥʥʷ, ʮʽʣʴʦʚʝ ʧʨʠʟʥʘʯʝʥʥʷ, ʮʽʥʘ ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ ʪʘ
ʬʦʨʤʘ ʚʣʘʩʥʦʩʪʽ. ʄʘʶʯʠ ʚʠʱʝ ʥʘʚʝʜʝʥ  ̔ʧʦʢʘʟʥʠʢʠ, ʤʘʪʠʤʝʤʦ ʩʪʨʫʢʪʫʨʦʚʘʥʫ ʽʥʬʦʨʤʘʮʽʶ ʜʣʷ
ʜʦʩʣʽʜʞʝʥʥʷ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ, ʟʘʚʜʷʢʠ ʯʦʤʫ ʘʥʘʣʽʟ ʙʫʜʝ ʯʽʪʢʠʤ ʪʘ ʟʨʫʯʥʠʤ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ
ʪʘ ʨʦʟʫʤʽʥʥʽ.
ʇʽʩʣʷ ʬʦʨʤʫʚʘʥʥʷ ʙʘʟʠ ʜʘʥʠʭ ʧʦʪʨʽʙʥʦ ʚʠʢʦʥʘʪʠ ʘʥʘʣʽʟ ʜʘʥʠʭ ʜʣʷ ʮʽʣʝʡ ʢʘʜʘʩʪʨʫ –

ʩʪʘʪʠʩʪʠʯʥ  ̔ ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ. ɿʘʚʜʘʥʥʷ ʘʥʘʣʽʟʫ ʧʦʣʷʛʘʻ ʫ ʚʠʷʚʣʝʥʥʽ ʪʘ ʧʦʷʩʥʝʥʥʽ
ʟʘʢʦʥʦʤʽʨʥʦʩʪ ,̔ ʱʦ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʟʤʽʥʘʭ ʨʦʟʤʽʨʽʚ ʪʘ ʩʧʽʚʚʽʜʥʦʰʝʥʴ ʩʫʩʧʽʣʴʥʠʭ ʷʚʠʱ ʪʘ
ʬʦʨʤʫʣʶʚʘʥʥʽ ʧʨʘʚʠʣʴʥʠʭ ʪʝʦʨʝʪʠʯʥʠʭ ʪʘ ʧʨʘʢʪʠʯʥʠʭ ʚʠʩʥʦʚʢʽʚ.
ʋ ʟʤʽʩʪ ʘʥʘʣʽʟʫ ʚʭʦʜʷʪʴ: ʬʦʨʤʫʚʘʥʥʷ ʟʘʚʜʘʥʴ, ʢʨʠʪʠʯʥʘ ʦʮʽʥʢʘ ʟʘʣʫʯʝʥʥʷ ʤʘʪʝʨʽʘʣʽʚ, ʾʭ

ʦʮʽʥʢʘ ʥʘ ʦʩʥʦʚ  ̔ ʧʦʨʽʚʥʷʥʥʷ, ʚʠʷʚʣʝʥʥʷ ʚʟʘʻʤʦʟʚ’ʷʟʢʫ ʤʽʞ ʦʟʥʘʢʘʤʠ, ʚʠʟʥʘʯʝʥʥʷ ʜʠʥʘʤʽʢʠ
ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʨʦʮʝʩʽʚ, ʧʦʷʩʥʝʥʥʷ ʚʠʷʚʣʝʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʘʥʘʣʽʟʫ, ʬʦʨʤʫʚʘʥʥʷ ʚʠʩʥʦʚʢʽʚ ʪʘ
ʧʨʘʢʪʠʯʥʠʭ ʧʨʦʧʦʟʠʮʽʡ.
ɺʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʘʩʪʫʧʥ  ̔ ʤʝʪʦʜʠ: ʤʝʪʦʜ ʧʘʨʘʣʝʣʴʥʠʭ ʨʷʜʽʚ, ʙʘʣʘʥʩʦʚʘʥʠʡ ʤʝʪʦʜ, ʤʝʪʦʜ

ʘʥʘʣʽʪʠʯʥʠʭ ʛʨʫʧʫʚʘʥʴ, ʤʝʪʦʜ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ [3].
ʋ ʜʘʥʦʤʫ ʜʦʩʣʽʜʞʝʥ  ̔ʙʫʜʝ ʦʙʨʘʥʦ ʤʝʪʦʜ ʧʘʨʘʣʝʣʴʥʠʭ ʨʷʜʽʚ, ʦʩʢʽʣʴʢʠ ʚʽʥ ʻ ʝʬʝʢʪʠʚʥʠʤ ʜʣʷ

ʚʠʷʚʣʝʥʥʷ ʟʚ’ʷʟʢʫ ʤʽʞ ʨʽʟʥʠʤʠ ʦʟʥʘʢʘʤʠ, ʪʘ ʤʝʪʦʜ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ – ʢʦʨʝʣʷʮʽʡʥʠʡ ʚʠʜ
ʟʚ’ʷʟʢʫ. ʇʽʩʣʷ ʦʙʨʘʭʫʥʢʽʚ ʙʫʜʝ ʚʚʝʜʝʥʦ ʧʦʢʘʟʥʠʢ ʷʢ ʟʤʽʥʶʻʪʴʩʷ ʚʘʨʪʽʩʪʴ ʟʝʤʝʣʴʥʦ  ʾʜʽʣʷʥʢʠ ʚ
ʟʘʣʝʞʥʦʩʪ  ̔ʚʽʜ ʚʽʜʜʘʣʝʥʦʩʪ  ̔ʜʦ ʦʙʣʘʩʥʦʛʦ ʮʝʥʪʨʫ, ʷʢ ʚʽʜʥʦʰʝʥʥʷ ʚʘʨʪʦʩʪ  ̔ʜʦ ʚʽʜʩʪʘʥ .̔
ʇʽʩʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʜʝ ʩʬʦʨʤʦʚʘʥʝ ʨʘʡʦʥʫʚʘʥʥʷ ʪʝʨʠʪʦʨʽ  ʾ ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢʝ ʙʫʜʝ

ʧʦʜʽʣʝʥʦ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʝʜʝʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʫ-ʚʽʜʥʦʰʝʥʥʷ ʚʘʨʪʦʩʪ  ̔ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ. ʏʠʤ
ʙʣʠʞʯʝ ʜʦ ʦʙʣʘʩʥʦʛʦ ʮʝʥʪʨʫ, ʪʦ ʧʣʦʱʘ ʜʽʣʷʥʢʠ ʙʫʜʝ ʟʤʝʥʰʫʚʘʪʠʩʴ ʪʘ ʟʨʦʩʪʘʪʠ ʫ ʮʽʥʽ, ʘʣʝ
ʜʽʘʧʘʟʦʥ ʟʥʘʯʝʥʴ ʤʦʞʝ ʙʫʪʠ ʨʽʟʥʠʤ, ʦʩʢʽʣʴʢʠ ʮʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʩʪʘʥʦʚʣʝʥʦ  ʾʙʫʬʝʨʥʦ  ʾʟʦʥʠ ʪʘ
ʦʙʣʘʩʥʦʛʦ ʮʝʥʪʨʫ.
ʇʽʜ ʯʘʩ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʘʥʠʭ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʧʨʘʢʪʠʯʥʦ  ʾ ʯʘʩʪʠʥʠ  ̔ ʙʫʜʝ ʚʽʜʦʙʨʘʞʘʪʠʩʴ

ʧʨʦʙʣʝʤʘʪʠʢʘ ʪʘ ʘʢʪʫʘʣʴʥʽʩʪʴ ʜʘʥʦ  ʾ ʪʝʤʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʮʽʣʴʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʟʝʤʝʣʴʥʠʭ
ʜʽʣʷʥʦʢ. ʄʦʞʥʘ ʜʦʩʣʽʜʠʪʠ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʟʥʠʞʝʥʥʷ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʮʽʥ, ʤʦʞʣʠʚʠʡ ʚʠʧʘʜʦʢ,
ʱʦ ʟʝʤʝʣʴʥʘ ʜʽʣʷʥʢʘ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʚʝʣʠʢʽʡ ʚʽʜʩʪʘʥ  ̔ ʚʽʜ ʦʙʣʘʩʥʦʛʦ ʮʝʥʪʨʫ, ʘʣʝ ʾʾ ʚʘʨʪʽʩʪʴ
ʤʘʡʞʝ ʥʝ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʧʦʜʽʙʥʦʾ ʾʡ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʙʣʠʞʯʝ. ɺ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ, ʤʦʞʥʘ
ʜʦʩʣʽʜʠʪʠ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ʢʦʣʠʚʘʥʥʷ ʚʘʨʪʦʩʪ  ̔ʟʘ ʪʘʢʠʤʠ ʬʘʢʪʦʨʘʤʠ: ʨʠʥʦʢ ʟʙʫʪʫ, ʪʠʧʫ ˇʨʫʥʪʫ,
ʝʢʦʣʦʛʽʯʥʘ ʩʠʪʫʘʮʽʷ ʯʠ ʤʦʞʣʠʚʘ ʥʘʷʚʥʽʩʪʴ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʚʨʘʭʫʚʘʥʥʷ
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ʥʠʟʢʠ ʜʦʜʘʪʢʦʚʠʭ ʬʘʢʪʦʨʽʚ, ʤʦʞʥʘ ʟʨʦʟʫʤʽʪʠ ʧʨʠʯʠʥʠ ʚʩʪʘʥʦʚʣʝʥʦʾ ʚʞʝ ʚʘʨʪʦʩʪ  ̔ʪʘ ʜʘʪʠ ʯʽʪʢʝ
ʦʙˇʨʫʥʪʫʚʘʥʥʷ.
ɺʠʩʥʦʚʢʠ. ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʚʠʢʣʘʜʝʥʠʡ ʤʘʪʝʨʽʘʣ, ʙʝʟʧʝʨʝʯʥʦ ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ

ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʣʝʞʥʦʩʪ  ̔ ʨʠʥʢʦʚʦʾ ʚʘʨʪʦʩʪ  ̔ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ʜʘʻ ʟʤʦʛʫ ʘʥʘʣʽʟʫʚʘʪʠ,
ʜʦʩʣʽʜʞʫʚʘʪʠ ʪʘ ʦʙˇʨʫʥʪʦʚʫʚʘʪʠ ʚʩʪʘʥʦʚʣʝʥʫ ʚʘʨʪʽʩʪʴ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ, ʤʘʶʯʠ ʚʽʜʧʦʚʽʜʥʽ
ʧʦʢʘʟʥʠʢʠ ʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ ʚʽʜʥʦʰʝʥʥʷ ʚʘʨʪʦʩʪ  ̔ ʟʝʤʝʣʴʥʠʭ
ʜʽʣʷʥʦʢ ʥʘ ʚʽʜʩʪʘʥʴ ʫ ʨʦʟʨʽʟ  ̔ ʮʽʣʴʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ, ʜʘʻ ʟʤʦʛʫ
ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʩʪʫʧʽʥʴ ʚʧʣʠʚʫ ʾʭʥʴʦ  ʾʚʽʜʜʘʣʝʥʦʩʪ  ̔ʚʽʜ ʦʙʣʘʩʥʦʛʦ ʮʝʥʪʨʫ. ɺʘʞʣʠʚʦ ʟʨʦʟʫʤʽʪʠ,
ʱʦ ʜʣʷ ʢʦʞʥʦʛʦ ʮʽʣʴʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʪʘʢʠʡ ʢʦʝʬʽʮʽʻʥʪ ʙʫʜʝ ʨʽʟʥʠʡ, ʦʩʢʽʣʴʢʠ ʥʝ ʚʩʽ
ʧʦʢʘʟʥʠʢʠ ʱʦʜʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʻ ʚʘʞʣʠʚʠʤʠ ʫ ʢʦʞʥʦʤʫ ʮʽʣʴʦʚʦʤʫ ʧʨʠʟʥʘʯʝʥʥ .̔
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ʆʎɯʅʂɸ ʗʂɯʉʅʆɻʆ ʉʊɸʅʋ ˆʈʋʅʊɯɺ ɿɸʉʆɹɸʄʀ ɻɽʆɯʅʌʆʈʄɸʎɯʁʅʀʍ
ʉʀʉʊɽʄ ʊɸ ɼʀʉʊɸʅʎɯʁʅʆɻʆ ɿʆʅɼʋɺɸʅʅʗ ɿɽʄʃɯ

ɼʝʨʢʘʯ ʆ.ʃ., ʩʪʫʜʝʥʪ,
ʅʅɯ «ɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʾ»

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥ  ̔ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ

ɺ ʨʦʙʦʪʽ ʧʽʜʥʽʤʘʻʪʴʩʷ ʧʠʪʘʥʥʷ ʚʪʨʘʪʠ ʘʢʪʫʘʣʴʥʦʩʪʽ ʦʩʪʘʥʥʽʭ ˇʨʫʥʪʦʚʠʭ ʦʙʩʪʝʞʝʥʴ ʪʘ ʨʝʟʫʣʴʪʘʪʽʚ
ʙʦʥʽʪʫʚʘʥʥʷ ʚ ʋʢʨʘʾʥʽ. ʉʢʣʘʜʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʪʘ ʚʽʜʩʫʪʥʽʩʪʴ ʥʘʣʝʞʥʦʛʦ ʬʽʥʘʥʩʫʚʘʥʥʷ ʟʫʤʦʚʣʶʶʪʴ
ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʰʫʢʫ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʧʨʦʚʝʜʝʥʥʷ ʦʮʽʥʢʠ ʷʢʽʩʥʦʛʦ ʩʪʘʥʫ ˇʨʫʥʪʽʚ. ʊʦʤʫ ʙʫʣʦ
ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʜʦʩʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʦʙʽʚ ɻɯʉ ʪʘ ɼɿɿ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʾʭ ʜʦʮʽʣʴʥʦʩʪʽ ʚ ʟʘʜʘʯʘʭ ˇʨʫʥʪʦʚʠʭ
ʜʦʩʣʽʜʞʝʥʴ.

The publication raises the issue of the loss of relevance of the latest soil surveys and bonitating results in Ukraine.
The complexity of conducting and lack of adequate funding necessitate the search for alternative methods of assessing
the quality of soil. Therefore, the experience of using GIS and remote sensing tools was analysed to determine their
feasibility in soil surveys.

ɸʢʪʫʘʣʴʥʽʩʪʴ. ʅʘʣʝʞʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ  ̔ ʦʭʦʨʦʥʘ ˇʨʫʥʪʽʚ ʻ ʟʘʧʦʨʫʢʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ
ʧʨʦʜʦʚʦʣʴʯʦʾ ʙʝʟʧʝʢʠ ʪʘ ʝʢʦʣʦʛʽʯʥʦ  ʾ ʩʪʽʡʢʦʩʪʽ ʢʨʘʾʥʠ. ɺ ʫʤʦʚʘʭ ʘʢʪʠʚʥʦʛʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ
ʚʧʣʠʚʫ ʥʘ ʟʝʤʝʣʴʥ  ̔ʨʝʩʫʨʩʠ ʪʘ ʚʽʡʩʴʢʦʚʠʭ ʜʽʡ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʪʘʢʠʡ ʥʝʛʘʪʠʚʥʠʡ ʧʨʦʮʝʩ, ʷʢ
ʜʝʛʨʘʜʘʮʽʷ ʟʝʤʝʣʴ. ʊʦʤʫ ʧʦʩʪʘʻ ʧʠʪʘʥʥʷ ʟʥʘʭʦʜʞʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʠʙʦʨʫ ʜʣʷ ʝʬʝʢʪʠʚʥʦʾ
ʙʦʨʦʪʴʙʠ ʟ ʮʠʤ ʧʨʦʮʝʩʦʤ.  ɿ ʨʦʟʚʠʪʢʦʤ ɻɯʉ ʪʘ ɼɿɿ ʩʪʘʻ ʤʦʞʣʠʚʠʤ ʧʨʦʚʝʜʝʥʥʷ ʤʘʩʰʪʘʙʥʦʾ
ʦʮʽʥʢʠ ʷʢʦʩʪʽ ˇʨʫʥʪʽʚ ʜʣʷ ʩʚʦʻʯʘʩʥʦʛʦ ʚʠʷʚʣʝʥʥʷ ʥʝʛʘʪʠʚʥʠʭ ʟʤʽʥ ʪʘ ʧʨʠʡʥʷʪʪʷ
ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ. ʎ  ̔ ʪʝʭʥʦʣʦʛʽ  ʾ ʜʦʧʦʤʘʛʘʶʪʴ ʘʢʪʫʘʣʽʟʫʚʘʪʠ ʜʘʥʽ ʧʨʦ ʙʘʣʠ ʙʦʥʽʪʝʪʫ
ˇʨʫʥʪʽʚ, ʥʘ ʦʩʥʦʚ  ̔ʷʢʠʭ ʤʦʞʫʪʴ ʧʨʦʚʦʜʠʪʠʩʴ ʧʦʜʘʣʴʰ  ̔ʟʝʤʣʝʦʮʽʥʦʯʥ  ̔ʨʦʙʦʪʠ.
ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʘʥʘʣʽʟ ʥʘʧʨʷʤʢʫ ʦʥʦʚʣʝʥʥʷ ʤʝʪʦʜʠʯʥʦ  ʾʙʘʟʠ ʧʨʦʚʝʜʝʥʥʷ ʦʮʽʥʢʠ ʷʢʽʩʥʦʛʦ

ʩʪʘʥʫ ˇʨʫʥʪʽʚ, ʱʦ ʩʧʝʮʽʘʣʽʟʫʻʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʟʘʩʦʙʽʚ ɻɯʉ ʪʘ ɼɿɿ.
ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʉʪʘʥ ʩʫʯʘʩʥʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ

ʟʝʤʣʝʦʮʽʥʦʯʥʠʭ ʨʦʙʽʪ ʚ ʋʢʨʘʾʥʽ ʻ ʥʝʟʘʜʦʚʽʣʴʥʠʤ ʯʝʨʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʪʘʨʽʣʠʭ ʜʘʥʠʭ
ʦʩʪʘʥʥʴʦʛʦ ʙʦʥʽʪʫʚʘʥʥʷ, ʧʨʦʚʝʜʝʥʦʛʦ ʚ 1992-1993 ʨʨ. ʥʘ ʦʩʥʦʚʽ ʚʝʣʠʢʦʤʘʩʰʪʘʙʥʦʛʦ
ʦʙʩʪʝʞʝʥʥʷ ˇʨʫʥʪʽʚ 1957-1961 ʨʨ. ʆʯʝʚʠʜʥʦ, ʱʦ ʚʩ  ̔ ʮ  ̔ ʜʘʥʽ ʚʪʨʘʪʠʣʠ ʘʢʪʫʘʣʴʥʽʩʪʴ ʯʝʨʝʟ
ʚʽʜʩʫʪʥʽʩʪʴ ʚʨʘʭʫʚʘʥʥʷ ʧʝʨʝʚʘʞʥʦ ʥʝʛʘʪʠʚʥʠʭ ʟʤʽʥ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ, ʷʢʽ ʚʽʜʙʫʣʠʩʴ ʟʘ ʮʝʡ
ʧʝʨʽʦʜ. ɿʘ ʜʘʥʠʤʠ ʜʦʩʣʽʜʞʝʥʴ ʚʯʝʥʠʭ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʅʘʫʢʦʚʦʛʦ ʎʝʥʪʨʫ „ɯʥʩʪʠʪʫʪ
ˇʨʫʥʪʦʟʥʘʚʩʪʚʘ  ̔ʘʛʨʦʭʽʤʽʾ ʽʤ. ʆ. ʄ. ʉʦʢʦʣʦʚʩʴʢʦʛʦ” (ɺ. ɺ. ʄʝʜʚʻʜʻʚʘ, ʄ. ɯ. ʇʦʣʫʧʘʥʘ) ʟʘ ʮʝʡ
ʯʘʩ ʧʣʦʱʘ ʟʤʠʪʠʭ ˇʨʫʥʪʽʚ ʟʙʽʣʴʰʠʣʘʩʴ ʥʘ 2,5 ʤʣʥ. ʛʘ, ʚʤʽʩʪ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʟʥʠʟʠʚʩʷ ʥʘ
ʟʥʘʯʥʠʭ ʧʣʦʱʘʭ ʜʦ ʢʨʠʪʠʯʥʦʛʦ, ʚʤʽʩʪ ʛʫʤʫʩʫ ʟʤʝʥʰʠʚʩʷ ʟ 3,1 ʜʦ 2,8 %. ɺʩʝ ʮʝ ʟʫʤʦʚʠʣʦ
ʚʪʨʘʪʫ ʨʦʩʣʠʥʥʦʾ ʧʨʦʜʫʢʮʽʾ ʚ ʟʝʨʥʦʚʦʤʫ ʚʠʨʘʟʽ ʥʘ 12-15 ʤʣʥ. ʪʦʥʥ [3]. ɿ ʦʛʣʷʜʫ ʥʘ ʮʝ ʚʠʥʠʢʣʘ
ʥʝʦʙʭʽʜʥʽʩʪʴ ʦʩʫʯʘʩʥʝʥʥʷ ʤʝʪʦʜʠʢʠ ʦʙʩʪʝʞʝʥʥʷ ˇʨʫʥʪʽʚ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʥʘʫʢʦʚʮʽ ʧʦʯʘʣʠ
ʟʚʝʨʪʘʪʠʩʴ ʜʦ ʤʘʪʝʨʽʘʣʽʚ ʘʝʨʦʢʦʩʤʽʯʥʦʛʦ ʟʥʽʤʘʥʥʷ ʪʘ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ.
ɸʥʘʣʽʟ ʧʦʧʝʨʝʜʥʽʭ ʧʫʙʣʽʢʘʮʽʡ ʧʦʢʘʟʘʚ, ʱʦ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʜʝʷʢʠʭ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʦʟʥʘʢ

ˇʨʫʥʪʫ ʝʬʝʢʪʠʚʥʠʤ ʙʫʜʝ ʤʝʪʦʜ, ʱʦ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥ  ̔ ʤʫʣʴʪʠʩʧʝʢʪʨʘʣʴʥʠʭ
ʟʥʽʤʢʽʚ. ʅʘ ʩʧʝʢʪʨʘʣʴʥʫ ʚʽʜʙʠʚʥʫ ʟʜʘʪʥʽʩʪʴ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ ʤʦʞʫʪʴ ʤʘʪʠ ʩʫʪʪʻʚʠʡ ʚʧʣʠʚ
ʢʽʣʴʢʽʩʪʴ ʦʨʛʘʥʽʯʥʦ  ʾ ʨʝʯʦʚʠʥʠ ʚ ˇʨʫʥʪ ,̔ ʚʦʣʦʛʽʩʪʴ ˇʨʫʥʪʫ, ʥʘʷʚʥʽʩʪʴ ʦʢʠʩʫ ʟʘʣʽʟʘ, ʚʽʜʥʦʩʥʘ
ʯʘʩʪʢʘ ʧʽʱʘʥʠʢʽʚ  ̔ ʚʽʜʢʣʘʜʝʥʴ, ʘ ʪʘʢʦʞ ʰʦʨʩʪʢʽʩʪʴ ʧʦʚʝʨʭʥ  ̔ [2]. ɼʣʷ ʪʦʛʦ, ʱʦʙ ʟʨʦʟʫʤʽʪʠ
ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʠʩʪʘʥʮʽʡʥʠʭ ʤʝʪʦʜʽʚ, ʧʦʪʨʽʙʥʦ ʚʠʟʥʘʯʠʪʠ ʟʘʣʝʞʥʽʩʪʴ
ʩʧʝʢʪʨʘʣʴʥʦ  ʾʷʩʢʨʘʚʦʩʪʽ ˇʨʫʥʪʫ ʚʽʜ ʥʠʟʢʠ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʦʟʥʘʢ.
ʅʘʡʙʽʣʴʰ ʜʦʩʣʽʜʞʝʥʦʶ ʻ ʪʝʤʘʪʠʢʘ ʚʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʛʫʤʫʩʫ ʰʣʷʭʦʤ ʟʥʘʭʦʜʞʝʥʥʷ

ʨʽʚʥʷʥʥʷ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʷʩʢʨʘʚʽʩʪʶ ʚ ʧʝʚʥʠʭ ʩʧʝʢʪʨʘʣʴʥʠʭ ʜʽʘʧʘʟʦʥʘʭ ʪʘ ʚʤʽʩʪʦʤ ʛʫʤʫʩʫ,
ʦʪʨʠʤʘʥʦʛʦ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʦʣʴʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ. ɼʦʩʣʽʜʞʝʥʥʷ ɸ.ɹ. ɸʯʘʩʦʚʘ ʪʘ ɼ.ɯ. ɹʽʜʦʣʘʭ
ʟʘʬʽʢʩʫʚʘʣʠ ʢʦʨʝʣʷʮʽʶ ʤʽʞ ʚʤʽʩʪʦʤ ʛʫʤʫʩʫ ʪʘ ʷʩʢʨʘʚʽʩʪʶ  ʚ ʯʝʨʚʦʥʦʤʫ ʜʽʘʧʘʟʦʥʽ, ʱʦ ʤʘʻ
ʟʥʘʯʝʥʥʷ r = 0,74, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ 74% ʚʘʨʽʘʙʝʣʴʥʦʩʪ  ̔ʷʩʢʨʘʚʦʩʪ  ̔ʟʥʽʤʢʫ ʦʙʫʤʦʚʣʝʥʦ



XIV ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʤʦʣʦʜʽʞʥʘ ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ-ʰʢʦʣʘ
«ʉʫʯʘʩʥʽ ʧʨʦʙʣʝʤʠ ʥʘʫʢ ʧʨʦ ɿʝʤʣʶ»

ʂʠʾʚ, 10-12 ʢʚʽʪʥʷ 2024 ʨ.

46

ʩʘʤʝ ʚʧʣʠʚʦʤ ʚʤʽʩʪʫ ʛʫʤʫʩʫ [4]. ɸ.ɺ. ʐʘʪʦʭʽʥ ʪʘ ʄ.ɸ. ʃʠʥʜʽʥ ʚʩʪʘʥʦʚʠʣʠ ʪʽʩʥʫ ʟʘʣʝʞʥʽʩʪʴ
ʤʽʞ ʚʤʽʩʪʦʤ ʛʫʤʫʩʫ ʟ ʷʩʢʨʘʚʽʩʪʶ ʚ ʙʣʠʞʥʴʦʤʫ ʯʝʨʚʦʥʦʤʫ ʜʽʘʧʘʟʦʥʽ (r = 0,94) [7]. ɯʥʰʽ
ʧʫʙʣʽʢʘʮʽʾ ʪʘʢʦʞ ʚʢʘʟʫʶʪʴ ʥʘ ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʠʭ ʘʝʨʦʢʦʩʤʽʯʥʦʛʦ ʟʥʽʤʘʥʥʷ ʚ
ʟʘʜʘʯʘʭ ʚʠʟʥʘʯʝʥʥʷ ʛʫʤʫʩʥʦʛʦ ʩʪʘʥʫ ˇʨʫʥʪʽʚ. ʈʝʟʫʣʴʪʘʪʘʤʠ ʮʠʭ ʜʦʩʣʽʜʞʝʥʴ ʻ ʨʦʟʨʦʙʣʝʥʽ
ʨʝʛʨʝʩʽʡʥ  ̔ ʨʽʚʥʷʥʥʷ, ʷʢʽ ʟʛʦʜʦʤ ʽʥʪʝʛʨʫʶʪʴ ʚ ʩʝʨʝʜʦʚʠʱʝ ɻɯʉ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʩʪʨʫʤʝʥʪʫ
ʘʣʛʝʙʨʠ ʢʘʨʪ  ̔ʦʪʨʠʤʫʶʪʴ ʤʦʜʝʣ  ̔ʚʤʽʩʪʫ ʛʫʤʫʩʫ ʫ ˇʨʫʥʪʘʭ. ɼʦ ʥʝʜʦʣʽʢʽʚ ʮʴʦʛʦ ʤʝʪʦʜʫ ʤʦʞʥʘ
ʚʽʜʥʝʩʪʠ ʡʦʛʦ ʦʙʤʝʞʝʥʽʩʪʴ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ: ʦʪʨʠʤʘʥʽ ʨʽʚʥʷʥʥʷ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʣʠʰʝ
ʜʣʷ ʪʘʢʠʭ ʩʘʤʠʭ ʪʠʧʽʚ ˇʨʫʥʪʽʚ, ʥʘ ʪʠʭ ʩʘʤʠʭ ʧʦʨʦʜʘʭ ʪʘ ʪʽʻʾ ʞ ʧʨʠʨʦʜʥʦ-
ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʟʦʥʠ.
ɺ ʟʘʜʘʯʘʭ ʦʮʽʥʢʠ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ ʢʦʨʠʩʥʠʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʨʤʘʣʽʟʦʚʘʥʠʭ ʽʥʜʝʢʩʽʚ

ʥʝ ʣʠʰʝ ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʟʝʤʝʣʴʥʠʭ ʫʛʽʜʴ, ʘ ʡ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʾʭ
ʤʘʪʝʤʘʪʠʯʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʨʦʜʶʯʦʩʪ .̔ ʃ. ɺ. ɻʝʙʨʠʥ-ɹʘʡʜʠ ʜʦʩʣʽʜʠʣʘ ʟʘʣʝʞʥʽʩʪʴ
ʩʪʘʥʫ ʨʦʩʣʠʥʥʦʩʪ  ̔ʚʽʜ ʨʦʜʶʯʦʩʪ  ̔ˇʨʫʥʪʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʘʥʠʭ ɼɿɿ ʥʘ ʧʨʠʢʣʘʜʽ ʣʘʥʜʰʘʬʪʥʠʭ
ʟʦʥ ɿʘʢʘʨʧʘʪʪʷ. ʇʨʠ ʮʴʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʚʝʛʝʪʘʮʽʡʥʠʡ ʽʥʜʝʢʩ NDVI (Normalized
Difference Vegetation Index) – ʧʨʦʩʪʠʡ ʢʽʣʴʢʽʩʥʠʡ ʧʦʢʘʟʥʠʢ ʬʦʪʦʩʠʥʪʝʪʠʯʥʦ  ʾ ʘʢʪʠʚʥʦʾ
ʙʽʦʤʘʩʠ. ʄʽʞ ʫʩʝʨʝʜʥʝʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʽʥʜʝʢʩʫ ʪʘ ʧʦʢʘʟʥʠʢʦʤ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʽʚ ʥʘ
ʧʨʠʢʣʘʜʽ ʫʩʝʨʝʜʥʝʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʚʤʽʩʪʫ ʛʫʤʫʩʫ ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʦ ʣʽʥʽʡʥʫ ʩʪʘʪʠʩʪʠʯʥʫ
ʟʘʣʝʞʥʽʩʪʴ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʦʙʯʠʩʣʝʥʽ ʜʦʚʽʨʯʽ ʽʥʪʝʨʚʘʣʠ, ʟʥʘʯʠʤʽʩʪʴ ʢʦʝʬʽʮʽʻʥʪʽʚ ʢʦʨʝʣʷʮʽʾ,
ʩʝʨʝʜʥʽ ʢʚʘʜʨʘʪʠʯʥʽ ʚʽʜʭʠʣʝʥʥʷ, ʧʽʜʪʚʝʨʜʠʣʠ ʧʨʷʤʫ ʨʝʛʨʝʩʽʡʥʫ ʩʪʘʪʠʩʪʠʯʥʫ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ
NDVI ʪʘ ʧʦʢʘʟʥʠʢʦʤ ʚʤʽʩʪʫ ʛʫʤʫʩʫ (r = 0,71) [1].
ʑʝ ʦʜʥʠʤ ʥʦʨʤʘʣʽʟʦʚʘʥʠʤ ʽʥʜʝʢʩʦʤ, ʷʢʠʡ ʚʠʷʚʠʚʩʷ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʠʤ ʚ ʟʘʜʘʯʘʭ ʦʮʽʥʢʠ

ʷʢʽʩʥʦʛʦ ʩʪʘʥʫ ʦʨʥʠʭ ˇʨʫʥʪʽʚ ʻ NDSI (Normalized Difference Soil Index). ɼʦʩʣʽʜʥʠʢʠ
ʚʠʜʽʣʷʶʪʴ ʜʝʢʽʣʴʢʘ ʚʘʨʽʘʮʽʡ ʨʦʟʨʘʭʫʥʢʫ ʮʴʦʛʦ ʽʥʜʝʢʩʫ. ʅʘʧʨʠʢʣʘʜ, ʟʘʢʦʨʜʦʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ
ʚʢʘʟʫʶʪʴ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʘʥʘʣʽʚ 7 ʽ 2 ʘʙʦ 5 ʽ 4 ʜʣʷ ʟʥʽʤʢʽʚ ʩʫʧʫʪʥʠʢʽʚ Landsat 8 OLI [8, 5].
ʆʩʪʘʥʥʽ ʧʨʦʚʝʣʠ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʧʨʠʢʣʘʜʽ ʟʝʤʝʣʴʥʠʭ ʫʛʽʜʴ ʤʽʩʪʘ ɹʘʡʘ (ɯʥʜʦʥʝʟʽ̫ ), ʧʦʢʘʟʘʣʠ
ʯʫʪʣʠʚʽʩʪʴ ʽʥʜʝʢʩʫ ʜʦ ʚʤʽʩʪʫ ʦʨʛʘʥʽʯʥʦ  ʾ ʨʝʯʦʚʠʥʠ. ɺ ʨʝʟʫʣʴʪʘʪ  ̔ ʧʨʦʚʝʜʝʥʠʭ ʩʪʘʪʠʩʪʠʯʥʠʭ
ʦʙʨʘʭʫʥʢʽʚ ʦʪʨʠʤʘʣʠ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ r = 0,71. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʟʤʽʥʥʘ ʟʥʘʯʝʥʥʷ ʧʽʢʩʝʣʷ
NDSI ʤʘʻ ʚʥʝʩʦʢ 71% ʫ ʟʤʽʥʥʠʡ ʚʤʽʩʪ ʦʨʛʘʥʽʯʥʦ  ʾʨʝʯʦʚʠʥʠ ˇʨʫʥʪʫ ʪʘ ʱʝ 29% ʧʽʜ ʚʧʣʠʚʦʤ
ʽʥʰʠʭ ʬʘʢʪʦʨʽʚ.
ɺʽʪʯʠʟʥʷʥʠʡ ʜʦʩʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʜʝʢʩʫ NDSI ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥ  ̔4 ʪʘ 5 ʢʘʥʘʣʽʚ

ʜʣʷ ʟʥʽʤʢʽʚ ʩʫʧʫʪʥʠʢʽʚ Sentinel 2A. ɺ ʩʚʦʻʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʇ.ɯ. ʊʨʦʬʠʤʝʥʢʦ ʪʘ ʽʥ. ʧʨʦʚʝʣʠ
ʦʮʽʥʢʫ ʷʢʽʩʥʦʛʦ ʩʪʘʥʫ ˇʨʫʥʪʫ, ʚʩʪʘʥʦʚʠʚʰʠ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʩʝʨʝʜʥʽʤʠ ʟʥʘʯʝʥʥʷʤʠ ʽʥʜʝʢʩʫ ʪʘ
ʙʘʣʘʤʠ ʙʦʥʽʪʝʪʽʚ ˇʨʫʥʪʽʚ. ɺ ʨʝʟʫʣʴʪʘʪ  ̔ ʧʨʦʚʝʜʝʥʦʛʦ ʢʦʨʝʣʷʮʽʡʥʦ-ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ,
ʜʦʩʣʽʜʥʠʢʠ ʦʪʨʠʤʘʣʠ ʚʠʩʦʢʠʡ ʩʪʫʧʽʥʴ ʢʦʨʝʣʷʮʽʾ (r = 0,91) ʪʘ ʧʦʭʠʙʢʠ ʦʮʽʥʢʠ ʚʽʜ 1 ʜʦ 12 ʙʘʣʽʚ
[6]. ʊʘʢʽ ʨʝʟʫʣʴʪʘʪʠ ʻ ʱʝ ʦʜʥʠʤ ʜʦʢʘʟʦʤ ʜʦʮʽʣʴʥʦʩʪ  ̔ ʚʠʢʦʨʠʩʪʘʥʥʽ ʜʘʥʠʭ ʜʠʩʪʘʥʮʽʡʥʦʛʦ
ʟʥʽʤʘʥʥʷ ʪʘ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʚ ʟʘʜʘʯʘʭ ʦʮʽʥʢʠ ʷʢʽʩʥʦʛʦ ʩʪʘʥʫ ˇʨʫʥʪʫ.
ɺʠʩʥʦʚʢʠ. ʆʧʠʨʘʶʯʠʩʴ ʥʘ ʚʠʢʣʘʜʝʥʠʡ ʤʘʪʝʨʽʘʣ, ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ

ʪʘ ʦʮʽʥʶʚʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʨʦʜʶʯʦʩʪ  ̔ ˇʨʫʥʪʫ ʜʦʮʽʣʴʥʠʤ ʙʫʜʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ
ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ ɿʝʤʣ .̔ ɺʠʢʦʨʠʩʪʘʥʥʷ ʥʦʨʤʘʣʽʟʦʚʘʥʠʭ ʽʥʜʝʢʩʽʚ, ʪʘʢʠʭ ʷʢ NDVI ʽ
NDSI, ʜʦʟʚʦʣʷʻ ʧʨʦʚʦʜʠʪʠ ʦʮʽʥʢʫ ʷʢʽʩʥʦʛʦ ʩʪʘʥʫ ˇʨʫʥʪʽʚ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʷʢʦ  ʾ ʤʦʞʫʪʴ ʙʫʪʠ
ʦʪʨʠʤʘʥ  ̔ʷʢ ʜʦʩʪʦʚʽʨʥʽ ʧʦʢʘʟʥʠʢʠ ʦʢʨʝʤʠʭ ʜʽʘʛʥʦʩʪʠʥʠʭ ʦʟʥʘʢ, ʪʘʢ  ̔ʛʦʪʦʚʽ ʙʘʣʠ ʙʦʥʽʪʝʪʽʚ.

 ʉʴʦʛʦʜʥ  ̔ ʚʘʞʢʦ ʫʷʚʠʪʠ ʧʨʦʚʝʜʝʥʥʷ ʷʢʽʩʥʦʾ ʦʮʽʥʢʠ ˇʨʫʥʪʫ ʙʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʘʥʠʭ
ʧʦʣʴʦʚʠʭ ʪʘ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʟʥʘʯʥʠʡ ʧʨʦʛʨʝʩ ʚ ʨʦʟʨʦʙʮʽ
ʝʬʝʢʪʠʚʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ ʜʣʷ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʧʽʜʪʨʠʤʢʠ ʫʧʨʘʚʣʽʥʩʴʢʠʭ
ʨʽʰʝʥʴ ʫ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ, ʜʦʩ  ̔ʥʝ ʽʩʥʫʻ ʫʥʽʚʝʨʩʘʣʴʥʦ  ʾʤʝʪʦʜʠʢʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʠʭ
ɼɿɿ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʩʪʘʥʫ ˇʨʫʥʪʽʚ. ɼʦʜʘʪʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦʪʨʝʙʫʶʪʴ ʟʘʚʜʘʥʥʷ ʚʠʟʥʘʯʝʥʥʷ
ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʩʧʝʢʪʨʘʣʴʥʠʤʠ ʷʩʢʨʘʚʦʩʪʷʤʠ ʟʥʽʤʢʽʚ ʪʘ ʜʽʘʛʥʦʩʪʠʯʥʠʤʠ ʦʟʥʘʢʘʤʠ, ʪʘʢʠʤʠ, ʷʢ
ʚʦʣʦʛʽʩʪʴ  ̔ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʠʡ ʩʢʣʘʜ ˇʨʫʥʪʫ.
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ɺʇʃʀɺ ɺʆɭʅʅʀʍ ɼɯʁ ʅɸ ʎɯʅʆʋʊɺʆʈɽʅʅʗ ɿɽʄɽʃʔʅʀʍ ɼɯʃʗʅʆʂ
ʉɯʃʔʉʔʂʆɻʆʉʇʆɼɸʈʉʔʂʆɻʆ ʇʈʀɿʅɸʏɽʅʅʗ ʋ ɼʅɯʇʈʆʇɽʊʈʆɺʉʔʂɯʁ

ʆɹʃɸʉʊɯ ʋ ʇɽʈɯʆɼ 2021-2023ʈʈ

ʄʽʥʞʠʥʝʨ ɸ.ʄ., ʩʪʫʜʝʥʪʢʘ
ʅʅɯ «ɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʾ»

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥ  ̔ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ

 ɺ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʚʧʣʠʚ ʚʽʡʩʴʢʦʚʠʭ ʜʽʡ ʥʘ ʮʽʥʦʚʫ ʧʦʣʽʪʠʢʫ ʟʝʤʝʣʴ
ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʫ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ʟʘ 2021-2023 ʨʨ. ɹʫʣʦ ʚʠʷʚʣʝʥʦ ʜʚʽ ʪʝʥʜʝʥʮʽʾ:
ʟʤʝʥʰʝʥʥʷ ʚʘʨʪʦʩʪʽ ʟʝʤʝʣʴ ʜʣʷ ʚʝʜʝʥʥʷ ʦʩʦʙʠʩʪʦʛʦ ʩʝʣʷʥʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʫ 1,3 ʨʘʟʠ ʫ 2022ʨ. ʽ ʟʙʽʣʴʰʝʥʥʷ
ʚʘʨʪʦʩʪʽ ʜʣʷ ʟʝʤʝʣʴ ʚʝʜʝʥʥʷ ʪʦʚʘʨʥʦʛʦ ʩʝʣʷʥʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʫ 2022 ʨʦʮʽ.

The actical analyzed the impact of hostilities on the pricing policy of agricultural land in the Dnipropetrovsk region
for 2021-2023. Two trends were identified: a decrease in the value of land for personal farming by 1.3 times in 2022.
and an increase in the value for land of commercial peasant production in 2022.

ɺʩʪʫʧ : ʎʽʥʠ ʥʘ ʟʝʤʣʶ ʚ ʋʢʨʘʾʥ  ̔ ʟʥʘʯʥʦ ʢʦʣʠʚʘʣʠʩʷ ʜʦ ʪʘ ʧʽʩʣʷ ʨʦʩʽʡʩʴʢʦ-ʫʢʨʘʾʥʩʴʢʦʾ
ʚʽʡʥʠ. ʂʦʥʬʣʽʢʪ, ʷʢʠʡ ʨʦʟʧʦʯʘʚʩʷ ʫ 2014 ʨʦʮ ,̔ ʛʣʠʙʦʢʦ ʚʧʣʠʥʫʚ ʥʘ ʚʘʨʪʽʩʪʴ ʟʝʤʣʽ ʚ ʢʨʘʾʥʽ, ʷʢ
ʟ ʧʦʟʠʪʠʚʥʠʤʠ, ʪʘʢ  ̔ʟ ʥʝʛʘʪʠʚʥʠʤʠ ʥʘʩʣʽʜʢʘʤʠ ʜʣʷ ʫʢʨʘʾʥʩʴʢʠʭ ʟʝʤʣʝʚʣʘʩʥʠʢʽʚ ʪʘ ʽʥʚʝʩʪʦʨʽʚ.
ɹʘʛʘʪʦ ʽʥʦʟʝʤʥʠʭ ʽʥʚʝʩʪʦʨʽʚ ʚʽʜʤʦʚʠʣʠʩʷ ʚʽʜ ʩʚʦʾʭ ʧʣʘʥʽʚ ʧʨʠʜʙʘʥʥʷ ʟʝʤʣ  ̔ ʯʝʨʝʟ

ʥʝʧʝʨʝʜʙʘʯʫʚʘʥʫ ʩʠʪʫʘʮʽʶ, ʱʦ ʧʨʠʟʚʝʣʦ ʜʦ ʥʘʜʣʠʰʢʫ ʚʽʣʴʥʦ  ʾʟʝʤʣʽ ʪʘ ʟʥʠʞʝʥʥʷ ʧʦʧʠʪʫ. ʎʝ
ʱʝ ʙʽʣʴʰʝ ʩʧʨʠʷʣʦ ʟʥʠʞʝʥʥʶ ʮʽʥ ʥʘ ʟʝʤʣʶ, ʦʩʢʽʣʴʢʠ ʧʨʦʜʘʚʮ  ̔ʙʫʣʠ ʟʤʫʰʝʥʽ ʟʥʠʞʫʚʘʪʠ ʮʽʥʠ,
ʱʦʙ ʧʨʠʚʘʙʠʪʠ ʧʦʢʫʧʮʽʚ[4].
ɺʽʡʥʘ ʪʘʢʦʞ ʩʫʪʪʻʚʦ ʚʧʣʠʥʫʣʘ ʥʘ ʚʘʨʪʽʩʪʴ ʟʝʤʣʽ ʚ ʦʢʨʝʤʠʭ ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʠ. ʂʦʥʬʣʽʢʪ ʥʘ

ʩʭʦʜʽ ʋʢʨʘʾʥʠ, ʟʦʢʨʝʤʘ ʚ ɼʦʥʝʮʴʢʽʡ ʪʘ ʃʫʛʘʥʩʴʢʽʡ ʦʙʣʘʩʪʷʭ, ʧʨʠʟʚʽʚ ʜʦ ʟʥʠʞʝʥʥʷ ʮʽʥ ʥʘ
ʟʝʤʣʶ ʯʝʨʝʟ ʙʣʠʟʴʢʽʩʪʴ ʜʦ ʟʦʥʠ ʙʦʡʦʚʠʭ ʜʽʡ ʪʘ ʨʫʡʥʫʚʘʥʥʷ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ʆʜʥʘʢ ʫ ɿʘʭʽʜʥʽʡ
ʋʢʨʘʾʥ ,̔ ʜʝ ʢʦʥʬʣʽʢʪ ʤʘʚ ʤʝʥʰʠʡ ʚʧʣʠʚ, ʮʽʥʠ ʥʘ ʟʝʤʣʶ ʟʘʣʠʰʘʣʠʩʷ ʚʽʜʥʦʩʥʦ ʩʪʘʙʽʣʴʥʠʤʠ, ʘ
ʚ ʜʝʷʢʠʭ ʨʘʡʦʥʘʭ ʥʘʚʽʪʴ ʟʨʦʩʣʠ ʯʝʨʝʟ ʟʨʦʩʪʘʥʥʷ ʧʦʧʠʪʫ ʥʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʟʝʤʣ  ̔[5].
ʆʪʞʝ, ʘʢʪʫʘʣʴʥʠʤ ʻ ʚʠʚʯʝʥʥʷ ʮʽʥʦʚʦʾ ʧʦʣʽʪʠʢʠ ʟʝʤʝʣʴ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ

ʧʨʠʟʥʘʯʝʥʥʷ ʚ ʧʝʨʽʦʜ 2021-2023ʨʨ.
ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʚʘʨʪʦʩʪʽ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ

ʧʨʠʟʥʘʯʝʥʥʷ ʜʣʷ ʚʝʜʝʥʥʷ ʪʦʚʘʨʥʦʛʦ ʩʝʣʷʥʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ (01.01) ʪʘ ʚʝʜʝʥʥʷ ʦʩʦʙʠʩʪʦʛʦ
ʩʝʣʷʥʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ (01.03) ʫ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ʟʘ 2021-2023 ʨʦʢʠ.
ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɺ ʨʦʙʦʪʽ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʩʪʘʪʠʩʪʠʯʥʽ ʤʝʪʦʜʠ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ

ʧʦʨʽʚʥʷʣʴʥʦʾ ʦʮʽʥʢʠ ʟʝʤʝʣʴ ʩ/ʛ ʧʨʠʟʥʘʯʝʥʥʷ, ʘ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʘʥʦ ʧʨʦʛʨʘʤʥʠʡ ʧʨʦʜʫʢʪ
ArgGis ʜʣʷ ʧʦʙʫʜʦʚʠ ʢʘʨʪ
ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʝʨʝʜʥʴʦʾ ʮʽʥʠ 1 ʛʘ ʟʝʤʣʽ ʙʫʣʦ  ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʮʽʥʠ ʥʘ ʟʝʤʝʣʴʥ  ̔ʜʽʣʷʥʢʠ ʫ

ʧʝʨʽʦʜ 2021ʨ-2023ʨ. ɺ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʽʡ ʦʙʣʘʩʪ  ̔ʙʫʣʦ ʟʘʬʽʢʩʦʚʘʥʦ 6 599 ʦʧʝʨʘʮʽʡ ʟ ʢʫʧʽʚʣʽ-
ʧʨʦʜʘʞʫ ʟʝʤʝʣʴ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. ɺ 2021 ʪʘʢʫ ʪʦ ʢʽʣʴʢʽʩʪʴ ʩʢʣʘʣʠ 1399
ʫʛʦʜ ʢʫʧʽʚʣʽ-ʧʨʦʜʘʞʫ, ʚ 2022 - 939, ʘ ʚ 2023 – 4 261. ʅʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ  ʧʦʜʽʣʝʥʦ ʾʭ ʟʘ
ʢʘʪʝʛʦʨʽʷʤʠ, ʚʠʙʨʘʥʦ ʟʝʤʣʽ ʟʘ ʜʚʦʤʘ ʮʽʣʴʦʚʠʤʠ ʧʨʠʟʥʘʯʝʥʥʷʤʠ , ʾʭ ʢʽʣʴʢʽʩʪʴ ʩʢʣʘʣʘ ʜʣʷ
ʪʦʚʘʨʥʦʛʦ ʩʝʣʷʥʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ – 4 055, ʜʣʷ ʚʝʜʝʥʥʷ ʦʩʦʙʠʩʪʦʛʦ ʩʝʣʷʥʩʴʢʦʛʦ
ʛʦʩʧʦʜʘʨʩʪʚʘ – 2 544, ʜʦ ʫʚʘʛʠ ʙʨʘʣʠʩʷ ʚʩʽ ʧʣʦʱ .̔

ʈʝʟʫʣʴʪʘʪʠ
ʅʘ ʨʠʩ. 1 ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʝʨʝʜʥʶ ʮʽʥʫ 1 ʛʘ ʟʝʤʝʣʴ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʜʣʷ

01.01 - ʚʝʜʝʥʥʷ ʪʦʚʘʨʥʦʛʦ ʩʝʣʷʥʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ 01.03 - ʚʝʜʝʥʥʷ ʦʩʦʙʠʩʪʦʛʦ
ʩʝʣʷʥʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʫ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʽʡ ʦʙʣʘʩʪ  ̔ʟʘ ʧʝʨʽʦʜ 2021-2023 ʨʨ.
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ʈʠʩʫʥʦʢ 1 – ʉʝʨʝʜʥʷ ʮʽʥʘ ʟʘ 1 ʛʘ ʟʝʤʝʣʴ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ

ɼʣʷ ʟʝʤʝʣʴ ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʚʝʜʝʥʥʷ ʦʩʦʙʠʩʪʦʛʦ ʩʝʣʷʥʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʧʨʦʩʪʝʞʫʻʪʴʩʷ
ʢʘʨʪʠʥʘ ʟʤʝʥʰʝʥʥʷ ʮʽʥʠ ʫ 2022 ʨʦʮʽ ʧʦʨʽʚʥʷʥʦ ʟ 2021 ʨ. ʚ 1, 3 ʨʘʟʠ, ʱʦ ʧʦʷʩʥʶʻʪʴʩʷ
ʧʦʯʘʪʢʦʤ ʘʢʪʠʚʥʦʾ ʬʘʟʠ ʨʦʩʽʡʩʴʢʦ-ʫʢʨʘʾʥʩʴʢʦʾ ʚʽʡʥʠ 2014-2024 ʨʨ., ʦʜʥʘʢ ʚ 2023 ʨʦʮʽ ʮʽʥʘ
ʟʙʽʣʴʰʠʣʘʩʷ ʟ 24636,2 ʚ 2021 ʜʦ 38625,24 ʫ 2023ʨ.. ʅʘʪʦʤʽʩʪʴ, ʜʣʷ ʟʝʤʝʣʴ ʚʝʜʝʥʥʷ ʪʦʚʘʨʥʦʛʦ
ʩʝʣʷʥʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʩʠʪʫʘʮʽʷ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʙʽʣʴʰ ʩʪʘʙʽʣʴʥʦʶ, ʚ 2022 ʨʦʮʽ ʚʽʜʙʫʣʦʩʷ
ʥʝʟʥʘʯʥʝ ʟʙʽʣʴʰʝʥʥʷ ʮʽʥʠ ʧʦʨʽʚʥʷʥʦ ʟ 2021 ʽ 2023 ʨʨ., ʤʦʞʣʠʚʦ ʮʝ ʧʦʚ’ʷʟʘʥʦ ʟ ʧʦʪʨʝʙʦʶ
ʛʨʦʤʘʜʷʥ ʫ ʬʽʥʘʥʩʦʚʽʡ ʩʪʘʙʽʣʴʥʦʩʪ ,̔ ʚʦʥʠ ʧʦʯʘʣʠ ʘʢʪʠʚʥʦ ʧʨʦʜʘʚʘʪʠ ʟʝʤʣʽ, ʙʦ ʩʠʪʫʘʮʽʷ ʚ
ʢʨʘʾʥʽ ʟʤʽʥʶʚʘʣʘʩʴ ʥʝʧʝʨʝʜʙʘʯʫʚʘʥʦ.
ʊʦʙʪʦ ʟ ʨʝʟʫʣʴʪʘʪʽʚ ʦʙʨʘʭʫʥʢʫ ʯʽʪʢʦ ʚʠʜʥʦ, ʱʦ ʮ  ̔ ʜʚʽ ʢʘʪʝʛʦʨʽ  ʾ ʟʝʤʝʣʴ ʩʫʪʪʻʚʦ

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚ ʪʝʥʜʝʥʮʽʷʭ ʟʤʽʥʠ ʮʽʥʦʚʦ  ʾʧʦʣʽʪʠʢʠ.
ʅʝ ʤʝʥʰ ʚʘʞʣʠʚʠʤ ʻ ʨʦʟʪʘʰʫʚʘʥʥʷ ʮʽʻʾ ʦʙʣʘʩʪʽ. ɼʣʷ ʚʽʜʦʙʨʘʞʝʥʥʷ ʪʝʨʠʪʦʨʽʘʣʴʥʦ  ʾʩʠʪʫʘʮʽʾ

ʧʨʦʚʝʜʝʥʦ ʛʝʦʧʨʦʩʪʦʨʦʚʠʡ ʘʥʘʣʽʟ ʫ ʧʨʦʛʨʘʤʦʚʦʤʫ ʟʘʙʝʟʧʝʯʝʥʥ  ̔ArcGIS [1]. ʆʩʥʦʚʥʦʶ ʽʜʝʻʶ
ʙʫʣʦ ʚʽʜʦʙʨʘʞʝʥʥʷ ʩʠʪʫʘʮʽʾ ʟʤʽʥ ʮʽʥ ʥʘ ʟʝʤʣʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʚ
ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʣʽʥʽ  ʾʬʨʦʥʪʫ.
ɼʦ ʘʪʨʠʙʫʪʠʚʥʦʾʾ ʪʘʙʣʠʮʽ ʙʫʣʠ ʟʘʥʝʩʝʥʽ ʦʙʨʘʭʦʚʘʥʽ ʜʘʥʽ ʪʘ ʧʦʙʫʜʦʚʘʥʽ ʢʘʨʪʠ ʚʽʜʦʙʨʘʞʝʥʥʷ

ʟʤʽʥ(ʨʠʩ.2). ʃʽʥʽʷ ʬʨʦʥʪʫ – ʩʪʘʙʽʣʴʥʘ ʧʽʩʣʷ ʍʘʨʢʽʚʩʴʢʦʛʦ ʢʦʥʪʨʥʘʩʪʫʧʫ, ʪʦʤʫ ʩʘʤʝ ʪʘʢʘ
ʧʦʟʠʮʽ  ʾʣʽʥʽ  ʾʬʨʦʥʪʫ ʙʫʣʘ ʦʙʨʘʥʘ
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ʈʠʩʫʥʦʢ 2 – ɺʽʜʦʙʨʘʞʝʥʥʷ ʩʝʨʝʜʥʴʦʾ ʮʽʥʠ ʜʣʷ ʟʝʤʝʣʴ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʫ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʽʡ
ʦʙʣʘʩʪʽ ʚ 2023ʨ.

ɺʠʩʥʦʚʢʠ: ʆʪʞʝ, ʨʦʩʽʡʩʴʢʦ-ʫʢʨʘʾʥʩʴʢʘ ʚʽʡʥʘ ʚʥʝʩʣʘ ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ ʟʤʽʥʫ ʮʽʥʦʚʦʾ
ʧʦʣʽʪʠʢʠ ʢʫʧʽʚʣʽ-ʧʨʦʜʘʞʫ ʟʝʤʝʣʴ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʫ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʽʡ
ʦʙʣʘʩʪʽ. ɺʘʨʪʽʩʪʴ ʟʝʤʝʣʴ ʧʽʜ ʯʘʩ ʢʦʥʬʣʽʢʪʫ ʟʥʠʟʠʣʘʩʷ, ʧʨʦʪʝ ʚ ʥʘʩʪʫʧʥʽ ʨʦʢʠ ʚʽʜʙʫʣʦʩʷ
ʟʨʦʩʪʘʥʥʷ.

 ɺʽʡʥʘ ʩʪʚʦʨʠʣʘ ʧʦʣʽʪʠʯʥʫ ʪʘ ʝʢʦʥʦʤʽʯʥʫ ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ, ʱʦ ʧʨʠʟʚʝʣʦ ʜʦ ʩʢʦʨʦʯʝʥʥʷ
ʽʥʦʟʝʤʥʠʭ ʽʥʚʝʩʪʠʮʽʡ ʪʘ ʟʥʠʞʝʥʥʷ ʚʘʨʪʦʩʪʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʟʝʤʝʣʴ. ʆʜʥʘʢ ʟʫʩʠʣʣʷ
ʫʨʷʜʫ ʱʦʜʦ ʤʦʜʝʨʥʽʟʘʮʽʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦ  ʾ ʛʘʣʫʟʽ ʪʘ ʟʘʣʫʯʝʥʥʷ ʽʥʚʝʩʪʦʨʽʚ ʚʽʜʽʛʨʘʣʠ
ʚʠʨʽh ʘʣʴʥʫ ʨʦʣʴ ʫ ʧʽʜʚʠʱʝʥʥ  ̔ʮʽʥ ʥʘ ʟʝʤʣʶ.

1. ɺ. ɯ. ɿʘʮʝʨʢʦʚʥʠʡ, ɯ. ɺ. ʊʽʰʘʻʚ, ɯ. ɺ. ɺʽʨʰʠʣʦ, ɺ. ʂ. ɼʝʤʠʜʦʚ. ɻʝʦʽʥʬʦʨʤʘʮʽʡʥ  ̔ʩʠʩʪʝʤʠ ʚ
ʥʘʫʢʘʭ ʧʨʦ ɿʝʤʣʶ : ʤʦʥʦʛʨʘʬʽ̫  /– ʅʽʞʠʥ : ʅɼʋ ʽʤ. ʄ. ɻʦʛʦʣʷ, 2016. – 510 ʩ.

2. ɼʝʨʞʘʚʥʘ ʩʣʫʞʙʘ ʋʢʨʘʾʥʠ ʟ ʧʠʪʘʥʴ ʛʝʦʜʝʟʽʾ, ʢʘʨʪʦʛʨʘʬʽʾ ʪʘ ʢʘʜʘʩʪʨʫ .ɼʝʨʞʘʚʥʘ
ʩʣʫʞʙʘ ʋʢʨʘʾʥʠ ʟ ʧʠʪʘʥʴ ʛʝʦʜʝʟʽʾ, ʢʘʨʪʦʛʨʘʬʽ  ʾʪʘ ʢʘʜʘʩʪʨʫ – ʆʬʽʮʽʡʥʠʡ ʚʝʙ-ʩʘʡʪ. – ʆʬʽʮʽʡʥʠʡ
ʚʝʙ-ʩʘʡʪ. URL: https://land.gov.ua/ (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 25.03.2024).

3. ʇʦʩʪʘʥʦʚʘ ʂʘʙ. ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ʚʽʜ 11.10.2002 ʨ. ˉ 1531 .ʇʨʦ ʝʢʩʧʝʨʪʥʫ ʛʨʦʰʦʚʫ
ʦʮʽʥʢʫ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ :: ʩʪʘʥʦʤ ʥʘ 10 ʛʨʫʜ. 2011 ʨ.
URL: https://zakon.rada.gov.ua/laws/show/1531-2002-ʧ#Text (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 26.03.2024).

4. Timothy N. Cason and Christopher J. Ruhm Land prices in Ukraine before and after Ukraine-
Russia Conflict. Medium. URL: http://surl.li/rxqad (date of access: 25.03.2024).

5. Ciaian P., Kancs d'Artis, Swinnen J., Van Herck K., Vranken L. Rental Market Regulations
for Agricultural Land in EU Member States and Candidate Countries. Factor Markets Working

https://land.gov.ua/
https://zakon.rada.gov.ua/laws/show/1531-2002-%D0%BF#Text
http://surl.li/rxqad
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Papers. 2012. ˉ. 15. URL : http://aei.pitt.edu/58518/1/Factor_Markets_15.pdf (Date of Access :
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ɸʅɸʃɯɿ ɿʄɯʅʀ ʇʃʆʑ ɿɽʄɽʃʔ ʇʈʀʈʆɼʅʆ-ɿɸʇʆɺɯɼʅʆɻʆ ʌʆʅɼʋ ɿɸ
ɼʆʇʆʄʆɻʆʖ ɼɸʅʀʍ ɼɿɿ

ɻʦʨʜʽʡʯʫʢ ʉ.ɯ., ʩʪʫʜʝʥʪʢʘ
ʅʅɯ «ɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʾ»

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥ  ̔ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ

ɿʘ ʜʦʧʦʤʦʛʦʶ ʩʫʧʫʪʥʠʢʦʚʠʭ ʟʥʽʤʢʽʚ ʪʘ ʟʘʩʦʙʽʚ ɻɯʉ ʜʦʩʣʽʜʞʝʥʦ ʟʤʽʥʠ ʧʣʦʱ ʟʝʤʝʣʴ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʛʦ
ʬʦʥʜʫ ʍʝʨʩʦʥʩʴʢʦʾ ʦʙʣʘʩʪʽ ʧʽʩʣʷ ʨʫʡʥʫʚʘʥʥʷ ʂʘʭʦʚʩʴʢʦʾ ɻɽʉ. ɺʠʷʚʣʝʥʦ, ʱʦ 85,57% ʪʝʨʠʪʦʨʽʡ ʜʦʩʣʽʜʞʝʥʥʷ
ʟʘʟʥʘʣʠ ʟʘʪʦʧʣʝʥʥʷ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʤʘʩʰʪʘʙʠ ʪʨʘʛʝʜʽʾ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʻ ʧʽʜˇʨʫʥʪʷʤ ʜʣʷ ʧʦʜʘʣʴʰʠʭ
ʜʦʩʣʽʜʞʝʥʴ ʜʠʥʘʤʽʢʠ ʟʤʽʥ ʩʪʘʥʫ ʟʝʤʝʣʴ ʪʘ ʨʦʟʨʦʙʢʠ ʟʘʭʦʜʽʚ ʜʣʷ ʾʭ ʚʽʜʥʦʚʣʝʥʥʷ.

Satellite imagery and GIS were used to study land changes in Kherson region's natural reserve after Kakhovka
Hydroelectric Power Station destruction. 85.57% of the area flooded, highlighting the tragedy's extent. Results guide
further research on land dynamics and restoration measures.

ɺʩʪʫʧ
ʍʝʨʩʦʥʩʴʢʘ ʦʙʣʘʩʪʴ, ʷʢ  ̔ ʚʩʷ ʢʨʘʾʥʘ ʩʪʠʢʥʫʣʘʩʷ ʟ ʚʝʣʠʯʝʟʥʦʶ ʧʨʦʙʣʝʤʦʶ, ʜʽʾ ʢʨʘʾʥʠ

ʘʛʨʝʩʦʨʘ. ɺʽʜʦʤʦ, ʱʦ ʧʽʚʜʝʥʴ ʋʢʨʘʾʥʠ  ʤʘʻ ʜʝʬʽʮʠʪ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʍʝʨʩʦʥʱʠʥʘ ʥʝ
ʚʠʢʣʶʯʝʥʥʷ. ʉʘʤʝ ʪʦʤʫ, ʟ ʤʝʪʦʶ ʧʦʢʨʘʱʝʥʥʷ ʚʦʜʥʦʛʦ ʩʪʘʥʫ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʪʨʝʙ
ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʪʘ ʝʥʝʨʛʝʪʠʢʠ ʙʫʣʦ ʟʙʫʜʦʚʘʥʦ ʂʘʭʦʚʩʴʢʝ
ʚʦʜʦʩʭʦʚʠʱʝ ʥʘ ɼʥʽʧʨ .̔ ɸʣʝ ʫ ʯʝʨʚʥ  ̔ 2023 ʨʦʢʫ ʨʦʩʽʡʩʴʢʽ ʦʢʫʧʘʮʽʡʥ  ̔ ʚʽʡʩʴʢʘ ʟʨʫʡʥʫʚʘʣʠ
ʂʘʭʦʚʩʴʢʝ ʚʦʜʦʩʭʦʚʠʱʝ, ʱʦ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʷʢ ʟʙʨʦʶ ʧʨʦʪʠ ʋʢʨʘʾʥʠ [5].  ʎʷ ʧʦʜʽʷ ʟʘʚʜʘʣʘ
ʚʝʣʠʢʦʾ ʰʢʦʜʠ ʜʣʷ ʨʝʛʽʦʥʫ, ʟʘʜʽʚʰʠ ʬʫʥʢʮʽʶʚʘʥʥʷ ʚʦʜʥʦʛʦ, ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʘ ʪʘʢʦʞ
ʟʝʤʣʷʤ ʧʨʠʨʦʜʥʦ - ʟʘʧʦʚʽʜʥʦʛʦ ʬʦʥʜʫ, ʷʢʽ ʻ ʚʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʟʝʤʝʣʴʥʦʛʦ ʧʦʢʨʠʚʫ
ʍʝʨʩʦʥʱʠʥʠ. ɸʜʞʝ ʚʦʥʠ ʻ ʷʢ ʦʢʨʘʩʦʶ ʪʝʨʠʪʦʨʽʾ ʪʘʢ ʧʨʠʚʘʙʦʶ ʜʣʷ ʪʫʨʠʩʪʽʚ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ
ʤʘʶʪʴ ʚʧʣʠʚ ʥʘ ʝʢʦʥʦʤʽʯʥʫ ʩʢʣʘʜʦʚʫ ʨʝʛʽʦʥʫ.

ʇʽʩʣʷ ʧʽʜʨʠʚʫ ʂʘʭʦʚʩʴʢʦ  ʾɻɽʉ ʜʝʷʢʽ ʟʝʤʣ  ̔ ʟʘʟʥʘʣʠ ʰʢʽʜʣʠʚʦʛʦ ʚʧʣʠʚʫ, ʧʦʩʪʨʘʞʜʘʣʦ
ʾʭʥʻ ʙʽʦʨʦʟʤʘʾʪʪʷ ʪʘ ʧʣʦʱʘ. ɹʘʛʘʪʦ ʥʘʫʢʦʚʮʽʚ ʧʦʯʘʣʠ ʜʦʩʣʽʜʞʫʚʘʪʠ ʜʘʥʫ ʪʝʤʘʪʠʢʫ, ʟʦʢʨʝʤʘ
ʪʘʢʽ ʜʦʩʣʽʜʥʠʢʠ, ʷʢ ɼʦʨʦʰ ʁ.ʄ. [1], ʊʨʦʭʠʤʝʥʢʦ ɻ. [6], ʊʢʘʯ ɭ.ɼ. [4], ʷʢ  ̔ʧʨʦʘʥʘʣʽʟʦʚʘʣʠ ʪʘ
ʦʮʽʥʝʣʠ ʚʧʣʠʚ ʧʽʜʨʠʚʫ ɻɽʉ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ. ʊʦʤʫ ʥʝ ʚʠʢʣʠʢʘʻ ʩʫʤʥʽʚʫ
ʘʢʪʫʘʣʴʥʽʩʪʴ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢʝ ʧʨʠʩʚʷʯʝ ʚʠʟʥʘʯʝʥʶ ʧʣʦʱ ʟʘʪʦʧʣʝʥʥʷ ʟʝʤʝʣʴ
ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʛʦ ʬʦʥʜʫ. ʋ ʩʚʦʶ ʯʝʨʛʫ, ʚʦʥʦ ʻ ʚʘʞʣʠʚʠʤ  ̔ ʢʦʨʠʩʥʠʤ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ
ʘʥʘʣʽʟʫ ʟʝʤʝʣʴ, ʾʭ ʩʪʘʥʫ ʪʘ ʧʣʘʥʫʚʘʥʥʶ, ʘ ʪʘʢʦʞ ʾʭʥʴʦʛʦ ʨʦʟʚʠʪʢʫ ʧʽʩʣʷ ʜʝʦʢʫʧʘʮʽ  ʾʪʝʨʠʪʦʨʽ .ʾ
ʄʝʪʘ ʨʦʙʦʪʠ ʻ ʘʥʘʣʽʟ ʟʤʽʥʠ ʧʣʦʱ ʟʝʤʝʣʴ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʛʦ ʬʦʥʜʫ ʍʝʨʩʦʥʩʴʢʦʾ

ʦʙʣʘʩʪʽ ʧʽʩʣʷ ʨʫʡʥʫʚʘʥʥʷ ɻɽʉ.
ɼʦ ʧʽʜʨʠʚʫ ʂʘʭʦʚʩʴʢʦ  ʾɻɽʉ ʧʣʦʱʘ ʟʝʤʝʣʴ ʚ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ ʤʝʞʘʭ ʍʝʨʩʦʥʩʴʢʦʾ ʦʙʣʘʩʪʽ

ʩʪʘʥʦʚʠʪʴ 2846,1 ʪʠʩ.ʛʘ.
ɺ ʟʘʛʘʣʴʥʽʡ ʧʣʦʱʽ ʟʝʤʝʣʴ ʦʙʣʘʩʪ  ̔ ʟʝʤʣʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʩʪʘʥʦʚʣʷʪʴ

1965,8 ʪʠʩ. ʛʘ (69,1%), ʣʽʩʠ ʪʘ ʣʽʩʦʚʢʨʠʪʽ ʧʣʦʱʽ – 154,5 ʪʠʩ. ʛʘ (5,4%), ʟʝʤʣ  ̔ʧʽʜ ʚʦʜʦʶ – 429,6
ʪʠʩ. ʛʘ (15,1%), ʟʘʙʫʜʦʚʘʥ  ̔ʟʝʤʣʽ – 140,2 ʪʠʩ. ʛʘ (4,9%), ʚʽʜʢʨʠʪʽ ʟʘʙʦʣʦʯʝʥ  ̔ʟʝʤʣʽ - 28,4 ʪʠʩ. ʛʘ
(1%), ʽʥʰ  ̔ʟʝʤʣʽ - 449,7 ʪʠʩ. ʛʘ (15,8%) (ʨʠʩ.1) [2].
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ʈʠʩ. 1 - ʉʪʨʫʢʪʫʨʘ ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʫ ʍʝʨʩʦʥʩʴʢʦʾ ʦʙʣʘʩʪʽ (ʚʣʘʩʥʘ ʨʦʟʨʦʙʢʘ ʘʚʪʦʨʘ)

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ
ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʪʦʧʣʝʥʠʭ ʧʣʦʱ ʟʝʤʝʣʴ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʛʦ ʬʦʥʜʫ ʍʝʨʩʦʥʩʴʢʦʾ

ʦʙʣʘʩʪʽ  ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ, ʚʠʢʦʨʠʩʪʘʥʦ ʟʥʽʤʢʠ ʟ ʩʫʧʫʪʥʠʢʘ Landsat
8–9, ʷʢ  ̔ ʙʫʣʠ ʦʙʨʦʙʣʝʥʽ ʟʘ ʜʘʥʠʤʠ ɻʝʦʣʦʛʽʯʥʦ  ʾ ʩʣʫʞʙʠ ʉʐɸ (USGS), ʜʘʥ  ̔ ʄʽʥʽʩʪʝʨʩʪʚʘ
ʟʘʭʠʩʪʫ ʜʦʚʢʽʣʣʷ ʪʘ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʋʢʨʘʾʥʠ ʧʨʦ ʝʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʪʝʨʠʪʦʨʽʡ [2], ʜʘʥʽ
Open Street Map.

 ɿʘ ʜʦʧʦʤʦʛʦʶ ʟʘʩʦʙʽʚ ɻɯʉ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʨʦʟʨʘʭʫʥʦʢ NDWI ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʟʝʤʝʣʴ, ʱʦ
ʟʘʟʥʘʣʠ ʧʽʜʪʦʧʣʝʥʥʷ. NDWI ʙʫʚ ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ McFeeters ʫ 1996 ʨʦʮ .̔ ɹʣʠʞʥʽʡ
ʽʥʬʨʘʯʝʨʚʦʥʠʡ (NIR) ʪʘ ʟʝʣʝʥʠʡ ʜʽʘʧʘʟʦʥʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʧʽʜʩʚʽʯʫʚʘʥʥʷ ʚʦʜʦʡʤ
ʥʘ ʩʫʧʫʪʥʠʢʦʚʦʤʫ ʟʥʽʤʢʫ:

NDWI=(ɿʝʣʝʥʠʡīNIR)/(ɿʝʣʝʥʠʡ+NIR)
ʈʽʚʥʷʥʥʷ NDWI ʜʘʻ ʧʦʟʠʪʠʚʥʽ ʟʥʘʯʝʥʥʷ ʜʣʷ ʚʦʜʥʠʭ ʦʙ'ʻʢʪʽʚ ʽ ʚʽʜ'ʻʤʥʽ (ʘʙʦ ʥʫʣʴʦʚʽ)

ʟʥʘʯʝʥʥʷ ʜʣʷ ˇʨʫʥʪʫ ʪʘ ʥʘʟʝʤʥʦ  ʾʨʦʩʣʠʥʥʦʩʪʽ [3].
ʆʜʥʠʤ ʽʟ ʢʨʦʢʽʚ ʚ ʨʦʙʦʪ  ̔ʙʫʣʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʽʥʜʝʢʩʫ NDWI ʚ ʚʝʢʪʦʨʥʠʡ ʬʦʨʤʘʪ, ʧʽʩʣʷ ʯʦʛʦ

ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʘʩʦʙʽʚ ɻɯʉ ʙʫʣʦ ʟʥʘʡʜʝʥʦ ʧʝʨʝʪʠʥ ʰʘʨʫ NDWI ʪʘ ʟʝʤʝʣʴ ʧʨʠʨʦʜʥʦ-
ʟʘʧʦʚʽʜʥʦʛʦ ʬʦʥʜʫ.

 ʈʝʟʫʣʴʪʘʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʩʪʚʦʨʝʥʥʷ ʪʘʙʣʠʮʽ ʧʣʦʱ ʟʘʪʦʧʣʝʥʠʭ ʪʝʨʠʪʦʨʽʡ, ʧʦʨʽʚʥʷʣʴʥʠʭ
ʛʨʘʬʽʢʽʚ ʪʘ ʢʘʨʪ ʜʘʥʠʭ ʟʝʤʝʣʴ.
ʈʝʟʫʣʴʪʘʪʠ
ʅʘ ʨʠʩ. 2, ʧʦʢʘʟʘʥʦ ʟʝʤʣ  ̔ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʛʦ ʬʦʥʜʫ, ʷʢʽ ʟʘʟʥʘʣʠ ʧʽʜʪʦʧʣʝʥʥʷ, ʜʣʷ ʾʭ

ʽʥʜʝʬʽʢʘʮʽʾ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʧʦʢʘʟʥʠʢ NDWI. ɺ ʨʝʟʫʣʴʪʘʪʽ ʙʫʣʦ ʚʠʷʚʣʝʥʦ  19 ʧʽʜʪʦʧʣʝʥʠʭ
ʟʘʧʦʚʽʜʥʠʢʽʚ, ʾʭ ʟʘʛʘʣʴʥʘ ʧʣʦʱʘ ʜʦ ʧʽʜʨʠʚʫ ʂʘʭʦʚʩʴʢʦʾ ɻɽʉ ʩʪʘʥʦʚʠʪʴ 90 808, 3 ʪʠʩ. ʛʘ ʘ
ʟʘʪʦʧʣʝʥʦ 77 704,8 ʪʠʩ. ʛʘ.
ɼʣʷ ʢʨʘʱʦʛʦ ʦʛʣʷʜʫ ʜʘʥʠʭ ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʜʚʘ ʛʨʘʬʽʢʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʧʣʦʱ, ʦʜʠʥ ʟ

ʧʣʦʱʝʶ ʟʘʪʦʧʣʝʥʥʷ ʜʦ 500 ʪʠʩ. ʛʘ ( ʨʠʩ.3), ʜʨʫʛʠʡ ʧʦʥʘʜ 500 ʪʠʩ. ʛʘ (ʨʠʩ.4), ʘʥʘʣʽʟʫʶʯʠ ʜʘʥʽ
ʚʠʷʚʠʣʦʩʷ, ʱʦ 85,57% ʪʝʨʠʪʦʨʽʡ ʙʫʣʦ ʟʘʪʦʧʣʝʥʦ, ʱʦ ʩʚʽʜʯʠʪʴ, ʧʨʦ ʤʘʩʰʪʘʙʠ ʪʨʘʛʝʜʽ ,ʾ ʷʢʽ
ʩʧʨʠʯʠʥʠʚ ʘʛʨʝʩʦʨ.
ʇʨʠʚʝʨʪʘʻ ʫʚʘʛʫ ʅʘʮʽʦʥʘʣʴʥʠʡ ʧʨʠʨʦʜʥʠʡ ʧʘʨʢ ʟʘʛʘʣʴʥʦʜʝʨʞʘʚʥʦʛʦ ʟʥʘʯʝʥʥʷ

«ʅʠʞʥʴʦʜʥʽʧʨʦʚʩʴʢʠʡ», ʚʽʥ ʻ ʥʘʡʙʽʣʴʰʠʤ ʟʘ ʧʣʦʱʝʶ, ʘ ʩʘʤʝ 82850,506 ʪʠʩ. ʛʘ ʚ ʩʚʦʶ ʯʝʨʛʫ
ʧʣʦʱʘ ʟʘʪʦʧʣʝʥʥʷ ʩʢʣʘʣʘ 89,26%, ʷʢʘ ʜʦʨʽʚʥʶʻ 73955,823 ʪʠʩ. ʛʘ, ʱʦ ʢʘʞʝ ʧʨʦ ʰʢʦʜʫ, ʷʢʫ
ʩʧʨʠʯʠʥʠʣʦ ʟʘʪʦʧʣʝʥʥʷ.
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ʈʠʩ. 2 - ɿʝʤʣʽ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʛʦ ʬʦʥʜʫ, ʷʢʽ ʟʘʟʥʘʣʠ ʧʽʜʪʦʧʣʝʥʥʷ

ʈʠʩ. 3 - ɻʨʘʬʽʢ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʧʣʦʱ ʜʦ ʪʘ ʧʽʩʣʷ ʇʽʜʨʠʚʫ ʂʘʭʦʚʩʴʢʦʾ ɻɽʉ, ʜʦ 500 ʪʠʩ. ʛʘ
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ʈʠʩ. 4 - ɻʨʘʬʽʢ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʧʣʦʱ ʜʦ ʪʘ ʧʽʩʣʷ ʇʽʜʨʠʚʫ ʂʘʭʦʚʩʴʢʦʾ ɻɽʉ, ʧʦʥʘʜ 500 ʪʠʩ. ʛʘ

ɺʠʩʥʦʚʢʠ:
 ɿʘ ʜʦʧʦʤʦʛʦʶ ʩʫʧʫʪʥʠʢʦʚʠʭ ʟʥʽʤʢʽʚ ʪʘ ʛʝʦʛʨʘʬʽʯʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ (ɻɯʉ) ʙʫʣʦ

ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʟʤʽʥ ʩʪʘʥʫ ʧʣʦʱ ʟʝʤʝʣʴ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʛʦ ʬʦʥʜʫ ʍʝʨʩʦʥʩʴʢʦʾ ʦʙʣʘʩʪʽ
ʧʽʩʣʷ ʨʫʡʥʫʚʘʥʥʷ ɻɽʉ. ɺ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʷʚʣʝʥʦ, ʱʦ 85,57% ʪʝʨʠʪʦʨʽʡ ʜʦʩʣʽʜʞʝʥʥʷ
ʟʘʟʥʘʣʠ ʟʘʪʦʧʣʝʥʥʷ ʚʥʘʩʣʽʜʦʢ ʧʽʜʨʠʚʫ ʂʘʭʦʚʩʴʢʦʾ ɻɽʉ
ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʩʝʨʡʦʟʥ  ̔ʥʘʩʣʽʜʢʠ, ʷʢ  ̔ʚʠʥʠʢʣʠ ʚʥʘʩʣʽʜʦʢ ʧʦʜʽ .ʾ ʎʝ ʤʦʞʝ

ʧʨʠʟʚʝʩʪʠ ʜʦ ʧʦʨʫʰʝʥʥʷ ʝʢʦʩʠʩʪʝʤ, ʚʪʨʘʪʠ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʪʘ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ, ʘ ʪʘʢʦʞ
ʟʘʛʨʦʟʠ ʜʣʷ ʞʠʪʪʷ ʪʘ ʟʜʦʨʦʚ'ʷ ʤʽʩʮʝʚʦʛʦ ʥʘʩʝʣʝʥʥʷ.
ɼʘʥ  ̔ ʨʝʟʫʣʴʪʘʪʠ ʻ ʧʽʜˇʨʫʥʪʷʤ ʜʣʷ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʱʦ ʚʢʣʶʯʘʪʠʤʫʪʴ ʚʠʚʯʝʥʥʷ

ʜʠʥʘʤʽʢʠ ʟʤʽʥ ʩʪʘʥʫ ʧʣʦʱ ʟʝʤʝʣʴ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʛʦ ʬʦʥʜʫ ʥʘ ʧʨʦʪʷʟ  ̔ ʯʘʩʫ ʧʽʩʣʷ
ʨʫʡʥʫʚʘʥʥʷ ɻɽʉ ʜʣʷ ʦʮʽʥʢʠ ʪʨʠʚʘʣʦʩʪ  ̔ ʪʘ ʤʘʩʰʪʘʙʽʚ ʚʧʣʠʚʫ ʥʘ ʧʨʠʨʦʜʥ  ̔ ʨʝʩʫʨʩʠ ʨʝʛʽʦʥʫ.
ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʠʪʴ ʙʽʣʴʰ ʧʦʚʥʦ ʦʮʽʥʠʪʠ ʥʘʩʣʽʜʢʠ ʧʦʜʽʾ ʪʘ ʨʦʟʨʦʙʠʪʠ ʝʬʝʢʪʠʚʥʽ ʟʘʭʦʜʠ
ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʮʠʭ ʟʝʤʝʣʴ.

1. ɼʦʨʦʰ ʁ.ʄ., ɯʙʘʪʫʣʣʽʥ ʐ.ɯ., ɼʦʨʦʰ ʆ.ʉ., ʉʘʢʘʣʴ ʆ.ɺ., ɼʦʨʦʰ ɸ.ʁ. (2023). ɿʝʤʣʝʫʩʪʨʽʡ,
ʢʘʜʘʩʪʨ ʽ ʤʦʥʽʪʦʨʠʥʛ ʟʝʤʝʣʴ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ
ʧʣʦʱ ʧʽʜʪʦʧʣʝʥʠʭ ʟʝʤʝʣʴ ʫʥʘʩʣʽʜʦʢ ʨʫʡʥʫʚʘʥʥʷ ʜʘʤʙʠ ʂʘʭʦʚʩʴʢʦʾ ɻɽʉ, ʩ. 98-109.

2. ʄʽʥʽʩʪʝʨʩʪʚʦ ʟʘʭʠʩʪʫ ʜʦʚʢʽʣʣʷ ʪʘ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʋʢʨʘʾʥʠ. (2020). ɽʢʦʣʦʛʽʯʥʽ
ʧʘʩʧʦʨʪʠ. ʆʪʨʠʤʘʥʦ ʟ mepr.gov.ua: https://mepr.gov.ua/diyalnist/napryamky/ekologichnyj-
monitoryng/ekologichni-pasporty/, ʩ. 61.

3. ʇʣʽʯʢʦ ʃ.ɺ, ʎʶʧʘ ɯ.ɺ. (2023). ʄʦʥʽʪʦʨʠʥʛ ʛʝʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ
ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɼʦʩʣʽʜʞʝʥʥʷ ʜʠʥʘʤʽʢʠ ʟʤʽʥ ʂʘʭʦʚʩʴʢʦʛʦ ʚʦʜʦʩʭʦʚʠʱʘ ʟʘ
ʜʘʥʠʤʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ ɿʝʤʣ  ̔ (ʩ. 1-5). ʂʠʾʚ: ɭʚʨʦʧʝʡʩʴʢʘ ʘʩʦʮʽʘʮʽʷ ʛʝʦʣʦʛʽʚ ʪʘ
ʽʥʞʝʥʝʨʽʚ.

4. ʊʢʘʯ ɭ.ɼ., ɹʫʥʘʩ ɸ.ɸ., ɼʚʦʨʝʮʴʢʠʡ ɺ.ɺ., ɺʽʪʦʚʝʮʴʢʘ ʊ.ɺ. (2023). ʇʨʦʜʦʚʦʣʴʯʘ ʪʘ
ʝʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘ ʋʢʨʘʾʥʠ: ʧʨʦʙʣʝʤʠ ʪʘ ʰʣʷʭʠ ʾʭ ʧʦʜʦʣʘʥʥʷ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʟʘʪʦʧʣʝʥʠʭ
ʟʝʤʝʣʴ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʧʽʩʣʷ ʧʽʜʨʠʚʫ ʂʘʭʦʚʩʴʢʦ  ʾɻɽʉ (ʩ. 109-112). ʂʠʾʚ:
ɯʥʩʪʠʪʫʪ ʘʛʨʦʝʢʦʣʦʛʽ  ʾʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʅɸɸʅ.

5. ACAPS. (09 06 2023 p.). UKRAINE Flooding due to the destruction of the Kakhovka Dam.
ʆʪʨʠʤʘʥʦ ʟ www.acaps.org:



XIV ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʤʦʣʦʜʽʞʥʘ ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ-ʰʢʦʣʘ
«ʉʫʯʘʩʥʽ ʧʨʦʙʣʝʤʠ ʥʘʫʢ ʧʨʦ ɿʝʤʣʶ»

ʂʠʾʚ, 10-12 ʢʚʽʪʥʷ 2024 ʨ.

56

https://www.acaps.org/fileadmin/Data_Product/Main_media/20230609_acaps_briefing_note_ukrain
e_flooding_due_to_the_destruction_of_the_kakhovka_dam.pdf

6. Trokhymenko G., Magas N., Shumilova O., Klochko V. (2023). Environmental problems.
Analisys of surface wather quality indicators in the Dnipro-Bug estuary regioniin the first months
after the destruction of the Kakhovka hydroelectric power station dam, ʩ. 231-240.

ʈʝʢʦʤʝʥʜʦʚʘʥʦ ʜʦ ʜʨʫʢʫ ʥʘʫʢʦʚʠʤ ʢʝʨʽʚʥʠʢʦʤ: ʉʪʘʭʽʚ ɯ.ʈ. ʢʘʥʜʠʜʘʪ ʛʝʦʣʦʛʽʯʥʠʭ ʥʘʫʢ,
ʘʩʠʩʪʝʥʪ ʢʘʬʝʜʨʠ ʛʝʦʽʥʬʦʨʤʘʪʠʢʠ

Hordiichuk S., ANALYSIS OF CHANGES IN THE LAND AREAS OF THE NATURAL
RESERVE FUND USING REMOTE SENSING DATA



XIV ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʤʦʣʦʜʽʞʥʘ ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ-ʰʢʦʣʘ
«ʉʫʯʘʩʥʽ ʧʨʦʙʣʝʤʠ ʥʘʫʢ ʧʨʦ ɿʝʤʣʶ»

ʂʠʾʚ, 10-12 ʢʚʽʪʥʷ 2024 ʨ.

57

ɸʅɸʃɯɿ ɺʇʃʀɺʋ ɿɹʈʆʁʅʆɰ ɸɻʈɽʉɯɰ ʈʌ ʇʈʆʊʀ ʋʂʈɸɰʅʀ ʅɸ ʈʀʅʆʂ ɿɽʄɽʃʔ
ʉɯʃʔʉʔʂʆɻʆʉʇʆɼɸʈʉʔʂʆɻʆ ʇʈʀɿʅɸʏɽʅʅʗ

ʈʘʩʧʦʨʝʥʢʦ ʊ.ɹ., ʩʪʫʜʝʥʪʢʘ
ʅʅɯ «ɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʾ»

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥ  ̔ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ

ɸʥʘʣʽʟ ʚʧʣʠʚʫ ʟʙʨʦʡʥʦʾ ʘʛʨʝʩʽʾ ʈʌ ʧʨʦʪʠ ʋʢʨʘʾʥʠ ʥʘ ʨʠʥʦʢ ʟʝʤʝʣʴ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ
ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʯʝʨʝʟ ʧʨʠʟʤʫ ʝʢʦʥʦʤʽʯʥʠʭ ʪʘ ʧʦʣʽʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ. ɼʦʩʣʽʜʞʫʻʪʴʩʷ ʟʤʽʥʘ ʮʽʥ ʥʘ ʟʝʤʝʣʴʥʽ
ʜʽʣʷʥʢʠ, ʧʦʧʠʪ ʪʘ ʧʨʦʧʦʟʠʮʽʷ ʫ ʢʦʥʪʝʢʩʪʽ ʢʦʥʬʣʽʢʪʫ. ɸʥʘʣʽʟʫʻʪʴʩʷ ʩʪʘʙʽʣʴʥʽʩʪʴ ʨʠʥʢʫ ʪʘ ʤʦʞʣʠʚʽ
ʧʝʨʩʧʝʢʪʠʚʠ ʡʦʛʦ ʨʦʟʚʠʪʢʫ ʚ ʫʤʦʚʘʭ ʥʝʩʪʘʙʽʣʴʥʦʩʪʽ ʚ ʨʝʛʽʦʥʽ.

The impact analysis of the Russian armed aggression against Ukraine on the agricultural land market is conducted
through economic and political lenses. The shift in land prices, demand, and supply in the conflict context is
scrutinized. The stability of the market and potential development prospects amid regional instability are analyzed.

ɿʙʨʦʡʥʘ ʘʛʨʝʩʽʷ  ʟʘʚʞʜʠ ʤʘʻ ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ ʝʢʦʥʦʤʽʢʫ ʪʘ ʩʦʮʽʘʣʴʥʽ ʧʨʦʮʝʩʠ ʢʨʘʾʥʠ.
ʈʠʥʦʢ ʟʝʤʣʽ ʪʘʢʦʞ ʟʘʣʝʞʥʠʡ ʚʽʜ ʮʠʭ ʦʙʩʪʘʚʠʥ, ʘʜʞʝ ʢʦʥʬʣʽʢʪʠ ʩʧʨʠʯʠʥʷʶʪʴ ʩʝʨʡʦʟʥʽ ʟʤʽʥʠ ʫ
ʚʣʘʩʥʦʩʪ ,̔ ʚʠʢʦʨʠʩʪʘʥʥ  ̔ʪʘ ʮʽʥʽ ʥʘ ʟʝʤʝʣʴʥ  ̔ʜʽʣʷʥʢʠ.
ʇʦʯʘʪʦʢ ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʛʦ ʚʪʦʨʛʥʝʥʥʷ ʚ 24.02.2022 ʧʨʠʟʚʽʚ ʜʦ ʩʫʪʪʻʚʦʛʦ ʩʧʘʜʫ ʚ

ʢʽʣʴʢʦʩʪʽ ʟʝʤʝʣʴʥʠʭ ʫʛʦʜ. ɰʭ ʢʽʣʴʢʽʩʪʴ ʩʢʦʨʦʪʠʣʘʩʷ ʜʦ ʪʨʝʪʠʥʠ ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʧʝʨʝʜʥʽʤ
ʧʝʨʽʦʜʦʤ, ʘ ʦʙʩʷʛ ʩʢʣʘʚ ʣʠʰʝ ʦʜʥʫ ʧ’ʷʪʫ ʚʽʜ ʧʦʧʝʨʝʜʥʴʦʾ ʢʽʣʴʢʦʩʪʽ. ʎʝ ʽʣʶʩʪʨʫʻʪʴʩʷ ʪʠʤ, ʱʦ
ʣʠʰʝ 0,5% ʚʽʜ ʟʘʛʘʣʴʥʦ  ʾʧʣʦʱʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʫʛʽʜʴ ʙʫʣʦ ʧʨʦʜʘʥʦ ʜʦ ʧʦʯʘʪʢʫ ʚʽʡʥʠ, ʫ
ʧʦʨʽʚʥʷʥʥʽ ʟ 0,09% ʧʽʩʣʷ ʧʦʯʘʪʢʫ ʢʦʥʬʣʽʢʪʫ ʜʦ ʞʦʚʪʥʷ 2022 ʨʦʢʫ. ʊʘʢʽ ʧʦʢʘʟʥʠʢʠ
ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʟʚʠʯʘʡʥʠʭ 1-2% ʥʘ ʨʽʢ, ʷʢʽ ʭʘʨʘʢʪʝʨʥ  ̔ ʜʣʷ ʢʨʘʾʥ ʟ ʨʦʟʚʠʥʝʥʠʤ ʨʠʥʢʦʤ
ʟʝʤʝʣʴʥʠʭ ʪʨʘʥʟʘʢʮʽʡ.

ʈʠʩ.1. ʈʦʟʧʦʜʽʣ ʜʦʛʦʚʦʨʽʚ ʟ ʧʨʦʜʘʞʫ ʟʝʤʝʣʴ
ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʥʘ ʪʝʨʠʪʦʨʽʾ
ʋʢʨʘʾʥʠ ʚʽʜ ʣʠʧʥʷ 2021 ʧʦ ʣʠʩʪʦʧʘʜ 2022 ʨʦʢʫ

ʟʘ ʜʘʥʠʤʠ [1]

ʈʠʩ.2. ʄʝʜʽʘʥʥʽ ʮʽʥʠ ʟʝʤʝʣʴ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ
ʧʨʠʟʥʘʯʝʥʥʷ ʟʘ ʛʘ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʚʽʜ ʣʠʧʥʷ 2021 ʧʦ

ʣʠʩʪʦʧʘʜ 2022 ʨʦʢʫ
ʟʘ ʜʘʥʠʤʠ [1]

ʊʘʢʦʞ ʟʥʠʟʠʣʘʩʷ ʯʘʩʪʢʘ ʧʨʦʜʘʞʫ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ʜʣʷ ʪʦʚʘʨʥʦʛʦ
ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʪʦʜ  ̔ʷʢ ʟʨʦʩʣʘ ʯʘʩʪʢʘ ʧʨʦʜʘʞʫ ʜʽʣʷʥʦʢ ʜʣʷ ʦʩʦʙʠʩʪʦʛʦ
ʩʝʣʷʥʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ (ʆʉɻ) ʪʘ ʩʘʜʽʚʥʠʮʪʚʘ. ʊʨʘʥʟʘʢʮʽʾ, ʷʢʽ ʚʽʜʙʫʣʠʩʷ ʧʽʜ ʯʘʩ ʚʽʡʥʠ,
ʩʢʣʘʜʘʶʪʴ ʧʨʠʙʣʠʟʥʦ ʯʚʝʨʪʴ ʫʩʽʭ ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ ʫ ʙʘʟʽ ʜʘʥʠʭ. ʑʦʜʦ ʪʠʧʫ ʟʝʤʝʣʴ ʨʽʣʣʷ
ʩʢʣʘʜʘʻ ʙʣʠʟʴʢʦ 82% ʫʩʽʭ ʪʨʘʥʟʘʢʮʽʡ. ʉʪʘʥʦʤ ʥʘ 01 ʣʶʪʦʛʦ 2022 ʨʦʢʫ ʚʽʜʙʫʚʘʣʦʩʷ ʟʥʠʞʝʥʥʷ
ʮʽʥ ʥʘ ʟʝʤʝʣʴʥ  ̔ ʜʽʣʷʥʢʠ ʜʣʷ ʦʩʦʙʠʩʪʦʛʦ ʩʝʣʷʥʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʷʢʽ ʨʽʟʢʦ ʧʽʜʚʠʱʠʣʠʩʷ
ʧʽʩʣʷ ʧʦʯʘʪʢʫ ʢʦʥʬʣʽʢʪʫ. ʋ ʪʦʡ ʞʝ ʧʝʨʽʦʜ ʩʝʨʝʜʥ  ̔ ʮʽʥʠ ʥʘ ʟʝʤʣʶ ʜʣʷ ʪʦʚʘʨʥʦʛʦ
ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʟʘʣʠʰʘʣʠʩʷ ʩʪʘʙʽʣʴʥʠʤʠ, ʘʣʝ ʪʨʦʭʠ ʟʨʦʩʣʠ. ʆʙʠʜʚʘ
ʟʙʽʣʴʰʝʥʥʷ ʤʘʶʪʴ ʩʪʘʪʠʩʪʠʯʥʫ ʟʥʘʯʠʤʽʩʪʴ. ʅʝ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʤʘʩʦʚʦʛʦ ʟʥʠʞʝʥʥʷ ʮʽʥ ʥʘ



XIV ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʤʦʣʦʜʽʞʥʘ ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ-ʰʢʦʣʘ
«ʉʫʯʘʩʥʽ ʧʨʦʙʣʝʤʠ ʥʘʫʢ ʧʨʦ ɿʝʤʣʶ»

ʂʠʾʚ, 10-12 ʢʚʽʪʥʷ 2024 ʨ.

58

ʟʝʤʣʶ ʯʝʨʝʟ ʚʽʡʥʫ ʈʦʩʽʾ ʧʨʦʪʠ ʋʢʨʘʾʥʠ. ɺʨʘʭʦʚʫʶʯʠ ʪʠʧʦʚ  ̔ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʝʤʝʣʴʥʠʭ
ʜʽʣʷʥʦʢ, ʩʝʨʝʜʥʽ ʮʽʥʠ ʥʘ ʧʨʦʜʘʞ ʟʨʦʩʣʠ ʥʘ 2,2%, ʱʦ ʻ ʥʝʟʥʘʯʥʠʤ ʟʨʦʩʪʘʥʥʷʤ. ɼʦʜʘʪʢʦʚʦ,
ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ  ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʫʛʦʜ ʚ ʨʘʡʦʥʽ ʮʽʥ ʚʽʜ 12 ʜʦ 15 ʪʠʩ. ʛʨʥ., ʱʦ ʤʦʞʝ ʩʚʽʜʯʠʪʠ
ʧʨʦ ʚʠʤʫʰʝʥʠʡ ʧʨʦʜʘʞ ʟʘ ʟʘʥʠʞʝʥʠʤʠ ʮʽʥʘʤʠ ʧʽʩʣʷ ʧʦʯʘʪʢʫ ʚʽʡʥʠ [1].
ɼʠʥʘʤʽʢʘ ʮʽʥ ʥʘ ʟʝʤʣʶ ʚ ʋʢʨʘʾʥʽ ʧʨʦʪʷʛʦʤ 2021 - 2023 ʨʦʢʽʚ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʝʨʽʚʥʦʤʽʨʥʠʡ

ʨʦʟʚʠʪʦʢ ʨʝʛʽʦʥʽʚ ʢʨʘʾʥʠ ʪʘ ʨʽʟʥʫ ʙʝʟʧʝʢʦʚʫ ʩʠʪʫʘʮʽʶ. ɿʨʦʩʪʘʥʥʷ ʮʽʥ ʚ ʦʜʥʠʭ ʦʙʣʘʩʪʷʭ ʪʘ ʾʭ
ʟʥʠʞʝʥʥʷ ʚ ʽʥʰʠʭ ʤʦʞʝ ʧʦʚ'ʷʟʘʥʦ ʟ ʨʽʟʥʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʪʘʢʠʤʠ ʷʢ ʧʦʣʽʪʠʯʥʘ ʩʠʪʫʘʮʽʷ,
ʝʢʦʥʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ, ʧʨʠʨʦʜʥʽ ʨʝʩʫʨʩʠ ʪʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ. ʅʘ ʨʠʩ.3. ʟʦʙʨʘʞʝʥʦ ʟʤʽʥʠ
ʩʝʨʝʜʥʴʦʾ ʚʘʨʪʦʩʪ  ̔ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ.

ʈʠʩ.3. ʉʝʨʝʜʥʴʦʟʚʘʞʝʥʘ ʮʽʥʘ ʢʫʧʽʚʣʽ-ʧʨʦʜʘʞʝ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʟ 2021 ʧʦ
2023 ʨʦʢʠ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ

(ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ [3])

ɿʛʽʜʥʦ ʨʠʩ.3. ʜʘʥ  ̔ʟʤʽʥʠʣʠʩʴ ʥʝʩʫʪʪʻʚʦ  ʚ ʦʙʣʘʩʪʷʭ ʜʝ ʥʝ ʚʝʣʦʩʷ ʘʢʪʠʚʥʠʭ ʙʦʡʦʚʠʭ ʜʽʡ ʪʘ ʥʝ
ʚʽʜʙʫʣʦʩʷ ʟʥʘʯʥʦʛʦ ʧʝʨʝʩʝʣʝʥʥʷ ʛʨʦʤʘʜʷʥ ʚ ʮ  ̔ ʨʝʛʽʦʥʠ. ʅʘ ʩʭʦʜʽ ʢʨʘʾʥʠ ʚ ʉʫʤʩʴʢʽʡ,
ɿʘʧʦʨʽʟʴʢʽʡ ʦʙʣʘʩʪʷʭ ʚʽʜʙʫʣʦʩʷ ʧʽʜʚʠʱʝʥʥʷ ʮʽʥ ʯʝʨʝʟ ʟʚʽʣʴʥʝʥʥʷ ʪʝʨʠʪʦʨʽʡ ʟ ʦʢʫʧʘʮʽʾ,
ʚʝʜʝʥʥʷ ʜʽʡ ʱʦʜʦ ʚʽʜʥʦʚʣʝʥʥʷ ʟʝʤʝʣʴ, ʘ ʪʘʢʦʞ ʮʝ ʤʦʞʣʠʚʽʩʪʴ ʚʠʛʽʜʥʦ ʧʨʠʜʙʘʪʠ ʚʝʣʠʢʽ
ʟʝʤʝʣʴʥʽ ʜʽʣʷʥʢʠ ʟʘ ʥʠʟʴʢʦʶ ʮʽʥʦʶ, ʪʦʤʫ ʧʦʧʠʪ ʥʘ ʮʽ ʟʝʤʣʽ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʱʦʜʦ ʾʭ
ʤʘʡʙʫʪʥʴʦʛʦ ʦʩʚʦʻʥʥʷ ʧʽʜʚʠʱʠʣʠ ʾʭ ʚʘʨʪʽʩʪʴ. ɺ 2022 ʨʦʮ  ̔ ʟʥʘʯʥʦ ʟʨʦʩʣʠ ʮʽʥʠ ʚ ɯʚʘʥʦ-
ʌʨʘʥʢʽʚʩʴʢʽʡ, ɾʠʪʦʤʠʨʩʴʢʽʡ, ɿʘʢʘʨʧʘʪʩʴʢʽʡ, ɺʦʣʠʥʩʴʢʽʡ ʪʘ ʄʠʢʦʣʘʾʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ʯʝʨʝʟ
ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʚʥʫʪʨʽʰʥʴʦʧʝʨʝʤʽʱʝʥʠʭ ʦʩʽʙ ʪʘ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʬʝʨʤʝʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ,
ʱʦ ʙʫʣʠ ʧʝʨʝʥʝʩʝʥʽ ʥʘ ʮʽ ʪʝʨʠʪʦʨʽʾ. ʋ ʃʴʚʽʚʩʴʢʽʡ ʦʙʣʘʩʪ ,̔ ʧʦʨʽʚʥʷʥʦ ʟ 2021 ʨʦʢʦʤ, ʚ 2022
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ʚʽʜʙʫʣʦʩʷ ʤʘʣʦ ʫʛʦʜ ʢʫʧʽʚʣʷ-ʧʨʦʜʘʞʫ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ, ʘʜʞʝ ʙʽʣʴʰʽʩʪʴ ʟʝʤʝʣʴʥʠʭ ʫʛʦʜ
ʙʫʣʠ ʟʦʩʝʨʝʜʞʝʥ  ̔ʥʘ ʦʨʝʥʜʽ. ʋ ʂʠʾʚʩʴʢʽʡ ʦʙʣʘʩʪ  ̔ʟ ʧʦʯʘʪʢʦʤ ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʛʦ ʚʪʦʨʛʥʝʥʥʷ
ʟʤʝʥʰʠʣʘʩʴ ʚʘʨʪʽʩʪʴ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ, ʚ 2023 ʟʙʽʣʴʰʠʣʘʩʴ, ʧʨʦʪʝ ʥʝ ʚʽʜʥʦʚʠʣʘʩʴ ʜʦ
ʜʦʚʦʻʥʥʦʛʦ ʨʽʚʥʷ. ʋ ʃʫʛʘʥʩʴʢʽʡ ʪʘ ɼʦʥʝʮʴʢʠʭ ʦʙʣʘʩʪʷʭ, ʥʘ ʪʝʨʠʪʦʨʽʷʭ, ʱʦ ʥʝ ʧʝʨʝʙʫʚʘʶʪʴ
ʧʽʜ ʦʢʫʧʘʮʽʻʶ,  ʟʤʽʥ ʧʦ ʮʽʥʽ ʤʘʡʞʝ ʥʝ ʚʽʜʙʫʣʦʩʷ ʟʘ 3 ʨʦʢʠ. [3].

ɺʠʩʥʦʚʢʠ
ɺʧʣʠʚ ʟʙʨʦʡʥʦʾ ʘʛʨʝʩʽʾ ʈʌ ʥʘ ʨʠʥʦʢ ʟʝʤʝʣʴ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʚʠʷʚʠʚʩʷ

ʟʥʘʯʥʠʤ. ʇʦʯʘʪʦʢ ʚʽʡʥʠ ʩʫʪʪʻʚʦ ʟʥʠʟʠʚ ʢʽʣʴʢʽʩʪʴ ʪʘ ʦʙʩʷʛ ʫʛʦʜ, ʧʨʠʟʚʽʚʰʠ ʜʦ ʨʽʟʢʦʛʦ ʧʘʜʽʥʥʷ
ʮʽʥ ʫ ʧʦʩʪʨʘʞʜʘʣʠʭ ʨʝʛʽʦʥʘʭ ʪʘ ʟʨʦʩʪʘʥʥʷ ʮʽʥ ʫ ʤʝʥʰ ʧʦʩʪʨʘʞʜʘʣʠʭ.

1. ʂʚʘʨʪʶʢ ɺ., ʄʘʨʪʠʥ ɸ. ʈʠʥʦʢ ʧʨʦʜʘʞʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦ  ʾ ʟʝʤʣʽ ʋʢʨʘʾʥʠ: ɸʧʜʝʡʪ
ʪʘ ʚʧʣʠʚ ʨʦʩʽʡʩʴʢʦ  ʾ ʚʽʡʥʠ ʧʨʦʪʠ ʋʢʨʘʾʥʠ. ʂʠʾʚ, 2022. 33 ʩ. ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://apd-
ukraine.de/images/2022/Agrarpolitische_Berichte/20_2022/Bericht_FDB_Sales_market_UA.pdf
(ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 19.02.2024).

2. ɼʝʨʞʩʪʘʪ. ʏʠʩʝʣʴʥʽʩʪʴ ʥʘʩʝʣʝʥʥʷ ʈʽʚʥʝʥʩʴʢʦ  ʾʦʙʣʘʩʪʽ. ɻʦʣʦʚʥʝ ʫʧʨʘʚʣʽʥʥʷ ʩʪʘʪʠʩʪʠʢʠ
ʫ ʈʽʚʥʝʥʩʴʢʽʡ ʦʙʣʘʩʪʽ. ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://www.ʩ.gov.ua/ (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 19.02.2024).

3. ʈʠʥʦʢ ʟʝʤʣʽ ʧʨʘʮʶʻ ʚ ʋʢʨʘʾʥʽ ʜʚʘ ʨʦʢʠ. ɸʛʨʦʧʦʣʽʪ - ʛʘʨʷʯʘ ʘʛʨʦʧʦʣʽʪʠʢʘ. ʈʝʞʠʤ
ʜʦʩʪʫʧʫ: https://agropolit.com/news/25949-oprilyudneni-dvorichni-dani-doslidjennya-rinku-zemli
(ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 01.03.2024).

ʈʝʢʦʤʝʥʜʦʚʘʥʦ ʜʦ ʜʨʫʢʫ ʥʘʫʢʦʚʠʤ ʢʝʨʽʚʥʠʢʦʤ: ʃʷʰʝʥʢʦ ɼ.ʆ. (ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʛʝʦʽʥʬʦʨʤʘʪʠʢʠ,
ʜʦʮʝʥʪ, ʜʦʢʪʦʨ ʛʝʦʛʨʘʬʽʯʥʠʭ ʥʘʫʢ) ʪʘ ʊʨʦʬʠʤʝʥʢʦ ʇ.ɯ. (ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʛʝʦʽʥʬʦʨʤʘʪʠʢʠ, ʜʦʮʝʥʪ
ʟ ʛʝʦʜʝʟʽʾ ʪʘ ʟʝʤʣʝʫʩʪʨʦʶ, ʜʦʢʪʦʨ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʥʘʫʢ).

Rasporenko ʊ., ANALYSIS OF THE IMPACT OF ARMED AGGRESSION OF THE
RUSSIA AGAINST UKRAINE ON THE AGRICULTURAL LAND MARKET

https://apd-ukraine.de/images/2022/Agrarpolitische_Berichte/20_2022/Bericht_FDB_Sales_market_UA.pdf
https://apd-ukraine.de/images/2022/Agrarpolitische_Berichte/20_2022/Bericht_FDB_Sales_market_UA.pdf
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ɻɽʆɼɽɿʀʏʅʀʁ ʂʆʅʊʈʆʃʔ ʗʂ ʉʂʃɸɼʆɺɸ ʆʎɯʅʂʀ ɺɸʈʊʆʉʊɯ ʉʂʃɸɼʅʀʍ
ʇʈɽʎʀɿɯʁʅʀʍ ʇʈʆʄʀʉʃʆɺʀʍ ʆɹ’ɭʂʊɯɺ

ʂʫʜʨʷʰʦʚ ʂ.ʃ., ʩʪʫʜʝʥʪ
ʄʘʣʽʢ ʊ.ʄ., ʢ.ʪʝʭʥ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʛʝʦʽʥʬʦʨʤʘʪʠʢʠ

ʅʅɯ «ɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʾ»
ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥ  ̔ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ

ɺ ʩʪʘʪʪʽ ʘʚʪʦʨʠ ʧʨʦʘʥʘʣʽʟʫʚʘʣʠ ʪʨʘʜʠʮʽʡʥʽ ʡ ʩʫʯʘʩʥʽ ʤʝʪʦʜʠ ʡ ʩʧʦʩʦʙʠ ʛʝʦʜʝʟʠʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ,
ʢʦʥʪʨʦʣʶ ʩʢʣʘʜʥʠʭ ʧʨʝʮʠʟʽʡʥʠʭ ʧʨʦʤʠʩʣʦʚʠʭ ʦʙ’ʻʢʪʽʚ ʷʢ ʩʢʣʘʜʦʚʦʾ ʦʮʽʥʢʠ ʚʘʨʪʦʩʪʽ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ.
ʋ ʧʽʜʩʫʤʢʫ – ʦʮʽʥʢʘ ʽʥʚʝʩʪʠʮʽʡʥʦʾ  ʧʨʠʚʘʙʣʠʚʦʩʪʽ ʩʢʣʘʜʥʠʭ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʦʙʦʚ’ʷʟʢʦʚʦ ʤʘʻ
ʚʢʣʶʯʘʪʠ ʡ ʨʝʟʫʣʴʪʘʪʠ ʪʝʭʥʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʽʥʞʝʥʝʨʥʠʭ ʩʧʦʨʫʜ ʧʽʜʧʨʠʻʤʩʪʚʘ ʪʨʘʜʠʮʽʡʥʠʤʠ, ʩʫʯʘʩʥʠʤʠ
ʛʝʦʜʝʟʠʯʥʠʤ ʤʝʪʦʜʘʤʠ ʡ ʟʘʩʦʙʘʤʠ.

The authors analysed traditional and modern methods of geodetic monitoring and control of complex precision
industrial facilities as a component of assessing the value of industrial enterprises. As a result, an assessment of the
investment attractiveness of complex industrial enterprises was carried out, and required to include the results of
technical control of the enterprise's engineering structures using traditional and modern geodetic methods.

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ɺʘʞʢʦ ʫʷʚʠʪʠ ʚʠʢʦʥʘʥʥʷ ʽʥʚʝʩʪʠʮʽʡʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʩʢʣʘʜʥʦʛʦ
ʧʨʝʮʠʟʽʡʥʦʛʦ ʧʨʦʤʠʩʣʦʚʦʛʦ ʦʙ’ʻʢʪʫ (ʧʽʜʧʨʠʻʤʩʪʚʘ, ʛʨʫʧʠ ʧʽʜʧʨʠʻʤʩʪʚ) ʙʝʟ ʪʝʭʥʽʯʥʦʾ
ʽʥʚʝʥʪʘʨʠʟʘʮʽ  ʾ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ ʽʥʞʝʥʝʨʥʠʭ ʦʙ’ʻʢʪʽʚ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʦʮʽʥʢʫ ʪʝʭʥʽʯʥʦʛʦ
ʩʪʘʥʫ ʦʙ’ʻʢʪʽʚ, ʩʧʦʨʫʜ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʾʭ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. ʊʝʭʥʽʯʥʦ ʩʢʣʘʜʥʽ ʽʥʞʝʥʝʨʥʽ
ʧʨʦʤʠʩʣʦʚʽ ʧʽʜʧʨʠʻʤʩʪʚʘ (ʽʥʞʝʥʝʨʥ  ̔ ʦʙ’ʻʢʪʠ), ʥʘʧʨʠʢʣʘʜ, ʛʽʜʨʦʝʣʝʢʪʨʦʩʪʘʥʮʽʾ,
ʛʽʜʨʦʘʢʘʤʫʣʶʶʯ  ̔ ʩʪʘʥʮʽ ,ʾ ʘʪʦʤʥʽ ʝʣʝʢʪʨʦʩʪʘʥʮʽʾ, ʛʨʝʙʣ  ̔ ʪʘ ʽʥ., ʧʦʪʨʝʙʫʶʪʴ ʦʩʦʙʣʠʚʦʛʦ
ʧʽʜʭʦʜʫ ʜʦ ʦʮʽʥʢʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʩʧʦʨʫʜ ʪʘ ʚ ʧʽʜʩʫʤʢʫ - ʜʣʷ ʦʮʽʥʢʠ ʽʥʚʝʩʪʠʮʽʡʥʦʾ
ʧʨʠʚʘʙʣʠʚʦʩʪʽ ʩʘʤʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ.
ʄʝʪʦʶ ʩʪʘʪʪʽ ʻ ʚʠʢʦʥʘʥʥʷ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʪʨʘʜʠʮʽʡʥʠʭ ʡ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʪʘ

ʩʧʦʩʦʙʽʚ ʛʝʦʜʝʟʠʯʥʦʛʦ ʢʦʥʪʨʦʣʶ, ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʘʥʫ ʽʥʞʝʥʝʨʥʠʭ ʩʧʦʨʫʜ ʷʢ ʩʢʣʘʜʦʚʦ  ʾʦʮʽʥʢʠ
ʚʘʨʪʦʩʪ  ̔ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ.
ʆʩʥʦʚʥʠʡ ʤʘʪʝʨʽʘʣ.
ɼʣʷ ʚʠʩʦʪʥʠʭ ʙʫʜʠʥʢʽʚ, ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʘ ʩʢʣʘʜʥʠʭ ʩʧʦʨʫʜ ʤʦʥʽʪʦʨʠʥʛ ʚʭʦʜʠʪʴ ʜʦ

ʨʦʙʽʪ ʟ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʛʦ ʩʫʧʨʦʚʦʜʫ ʽ ʻ ʩʢʣʘʜʦʚʦʶ ʯʘʩʪʠʥʦʶ ʟʘʛʘʣʴʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ
ʦʙ‘ʻʢʪʫ ʙʫʜʽʚʥʠʮʪʚʘ [10].
ʉʴʦʛʦʜʥ  ̔ ʜʣʷ ʛʝʦʜʝʟʠʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʟʘ ʩʧʦʨʫʜʘʤʠ ʪʘ ʽʥʞʝʥʝʨʥʠʤʠ ʦʙ'ʻʢʪʘʤʠ

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʷʢ ʩʫʯʘʩʥʽ, ʪʘʢ  ̔ʪʨʘʜʠʮʽʡʥʽ ʤʝʪʦʜʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ.
ɺ ʩʫʯʘʩʥʦʤʫ ʽʥʞʝʥʝʨʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢ ʩʫʯʘʩʥʠʭ, ʪʘʢ  ̔ ʪʨʘʜʠʮʽʡʥʠʭ

ʤʝʪʦʜʽʚ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʜʝʬʦʨʤʘʮʽʷʤʠ ʩʧʦʨʫʜ ʩʪʘʻ ʥʝʦʙʭʽʜʥʽʩʪʶ ʟ ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ
ʙʝʟʧʝʢʠ, ʥʘʜʽʡʥʦʩʪ  ̔ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ʽʥʞʝʥʝʨʥʠʭ ʩʧʦʨʫʜ. ʉʫʯʘʩʥʽ
ʤʝʪʦʜʠ ʪʘ ʟʘʩʦʙʠ, ʪʘʢ  ̔ ʷʢ ʛʝʦʜʝʟʠʯʥʽ ʚʠʤʽʨʶʚʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ GPS ʧʨʠʣʘʜʽʚ,
ʣʘʟʝʨʥʠʭ3D-ʩʢʘʥʝʨʽʚ, ʦʧʪʠʢʦ-ʝʣʝʢʪʨʦʥʥʠʭ ʪʘʭʝʦʤʝʪʨʽʚ ʪʘ ʽʥ., ʥʘʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ
ʦʪʨʠʤʫʚʘʪʠ ʪʦʯʥʽ  ̔ ʥʘʜʽʡʥʽ ʜʘʥʽ ʧʨʦ ʜʝʬʦʨʤʘʮʽʾ ʩʧʦʨʫʜ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. ɺʦʜʥʦʯʘʩ,
ʪʨʘʜʠʮʽʡʥ  ̔ʤʝʪʦʜʠ, ʪʘʢ  ̔ʷʢ ʥʽʚʝʣʶʚʘʥʥʷ, ʟʘʣʠʰʘʶʪʴʩʷ ʚʘʞʣʠʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʢʦʥʪʨʦʣʶ
ʟʘ ʜʝʬʦʨʤʘʮʽ̫ ʤʠ, ʦʩʦʙʣʠʚʦ ʫ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʧʦʪʨʽʙʥʦ ʟʜʽʡʩʥʠʪʠ ʪʦʯʥʝ ʚʠʤʽʨʶʚʘʥʥʷ ʫ
ʩʢʣʘʜʥʠʭ ʫʤʦʚʘʭ ʘʙʦ ʥʘ ʚʝʣʠʢʠʭ ʚʽʜʩʪʘʥʷʭ.
ʇʨʦʙʣʝʤʦʶ ʽʥʞʝʥʝʨʥʦ-ʛʝʦʜʝʟʠʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʟʘʡʤʘʻʪʴʩʷ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʚʽʪʯʠʟʥʷʥʠʭ

ʥʘʫʢʦʚʮʽʚ ʟʦʢʨʝʤʘ ɺʦʡʪʝʥʢʦ ʉ., ɹʘʨʘʥ ʇ., ʄʦʛʠʣʴʥʠʡ ʉ., ʏʝʨʥʷʛʘ ʇ., ʐʫʣʴʮ ʈ., ɯʩʘʻʚ ʆ.,
ʄʘʣʽʢ ʊ., ʉʤʦʣʽʡ ʂ., ɺʦʣʦʰʠʥ ʇ., ɼʚʫʣʽʪ ʇ., ɺʽʚʘʪ ɸ. ʪʘ ʽʥ.
ʆʩʥʦʚʥʦʶ ʟʘʜʘʯʝʶ ʛʝʦʜʝʟʠʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʻ ʧʦʩʪʽʡʥʠʡ ʢʦʥʪʨʦʣʴ ʟʘ ʜʝʬʦʨʤʘʮʽʷʤʠ ʪʘ

ʟʤʽʥʘʤʠ ʧʘʨʘʤʝʪʨʽʚ ʩʢʣʘʜʥʠʭ ʽʥʞʝʥʝʨʥʠʭ ʩʧʦʨʫʜ. ʎʝʡ ʧʨʦʮʝʩ ʟʘʙʝʟʧʝʯʫʻ ʚʯʘʩʥʝ ʚʠʷʚʣʝʥʥʷ
ʚʽʜʭʠʣʝʥʴ ʫ ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʘʭ ʩʧʦʨʫʜ, ʪʘʢʠʭ ʷʢ ʟʩʫʚʠ, ʦʩʘʜʢʠ, ʟʤʽʥʠ ʚʽʜʩʪʘʥʝʡ ʪʘ
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ʢʫʪʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʞʠʪʠ ʥʝʦʙʭʽʜʥʠʭ ʟʘʭʦʜʽʚ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʾʭʥʴʦ  ʾʩʪʘʙʽʣʴʥʦʩʪ  ̔ʪʘ ʙʝʟʧʝʢʠ
ʝʢʩʧʣʫʘʪʘʮʽʾ.
ɼʝʬʦʨʤʘʮʽʷ – ʮʝ ʟʤʽʥʘ ʬʦʨʤʠ ʦʙ’ʻʢʪʘ ʩʧʦʩʪʝʨʝʞʝʥʴ. ɺ ʦʩʥʦʚʥʦʤʫ ʜʝʬʦʨʤʘʮʽ  ʾʥʘʟʝʤʥʠʭ

ʩʧʦʨʫʜ ʟʘʣʝʞʘʪʴ ʚʽʜ ʟʤʽʱʝʥʴ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʧʦʚʝʨʭʥʽ, ʥʘ ʷʢʽʡ ʚʦʥʠ ʟʥʘʭʦʜʷʪʴʩʷ. ʋ ʛʝʦʜʝʟʽʾ
ʧʨʠʡʥʷʪʦ ʨʦʟʛʣʷʜʘʪʠ ʜʝʬʦʨʤʘʮʽʶ ʷʢ ʟʤʽʥʫ ʧʦʣʦʞʝʥʥʷ ʦʙ'ʻʢʪʘ ʚʽʜʥʦʩʥʦ ʷʢʦʛʦ-ʥʝʙʫʜʴ ʡʦʛʦ
ʧʝʨʚʽʩʥʦʛʦ ʧʦʣʦʞʝʥʥʷ. ɿʤʽʥʘ ʧʦʣʦʞʝʥʥʷ ʧʽʜʨʦʟʜʽʣʷʻʪʴʩʷ ʥʘ ʚʝʨʪʠʢʘʣʴʥʽ ʪʘ ʛʦʨʠʟʦʥʪʘʣʴʥʽ
ʟʤʽɦ ʝʥʥʷ [9].
ɼʣʷ ʚʠʷʚʣʝʥʥʷ ʧʣʘʥʦʚʠʭ ʧʝʨʝʤʽʱʝʥʴ ʽʥʞʝʥʝʨʥʠʭ ʩʧʦʨʫʜ ʚʠʟʥʘʯʘʶʪʴ ʧʣʘʥʦʚ  ̔ʢʦʦʨʜʠʥʘʪʠ

ʜʝʬʦʨʤʘʮʽʡʥʠʭ ʤʘʨʦʢ ʪʘ ʧʦʨʽʚʥʶʶʪʴ ʾʭ ʟ ʢʦʦʨʜʠʥʘʪʘʤʠ ʚ ʥʫʣʴʦʚʦʤʫ ʮʠʢʣʽ ʚʠʤʽʨʶʚʘʥʥʷ,
ʨʽʟʥʠʮʝʶ ʢʦʦʨʜʠʥʘʪ ʙʫʜʫʪʴ ʧʝʨʝʤʽʱʝʥʥʷ. ʑʦʙ ʚʠʷʚʠʪʠ ʚʝʨʪʠʢʘʣʴʥʽ ʧʝʨʝʤʽʱʝʥʥʷ ʧʨʦʚʦʜʷʪʴ
ʚʠʤʽʨʶʚʘʥʥʷ ʚʽʜʤʽʪʦʢ ʦʩʘʜʦʚʠʭ ʤʘʨʦʢ ʪʘ ʚʽʜʧʦʚʽʜʥʦ ʟʨʽʚʥʶʶʪʴ ʟ ʥʫʣʴʦʚʠʤ ʮʠʢʣʦʤ, ʨʽʟʥʠʮʷ
ʜʘʥʠʭ ʚʚʘʞʘʻʪʴʩʷ ʚʝʨʪʠʢʘʣʴʥʠʤ ʧʝʨʝʤʽʱʝʥʥʷʤ [19].
ɻʝʦʜʝʟʠʯʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʜʝʬʦʨʤʘʮʽʡ ʽʥʞʝʥʝʨʥʠʭ ʩʧʦʨʫʜ ʟʜʽʡʩʥʶʻʪʴʩʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ

ʩʫʯʘʩʥʠʭ ʛʝʦʜʝʟʠʯʥʠʭ ʧʨʠʣʘʜʽʚ ʪʘ ʾʭ ʢʦʤʙʽʥʘʮʽʡ: ʣʘʟʝʨʥʠʭ ʩʢʘʥʝʨʽʚ, GNSS-ʧʨʠʡʤʘʯʽʚ,
ʨʦʙʦʪʠʟʦʚʘʥʠʭ ʦʧʪʠʢʦ-ʝʣʝʢʪʨʦʥʥʠʭ ʪʘʭʝʦʤʝʪʨʽʚ, ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʜʘʚʘʯʽʚ.
ɻʣʦʙʘʣʴʥʘ ʥʘʚʽʛʘʮʽʡʥʘ ʩʫʧʫʪʥʠʢʦʚʘ ʩʠʩʪʝʤʘ (GNSS) – ʮʝ ʩʠʩʪʝʤʘ, ʷʢʘ ʜʦʟʚʦʣʷʻ

ʚʠʟʥʘʯʠʪʠ ʨʦʟʪʘʰʫʚʘʥʥʷ ʦʙ'ʻʢʪʘ ʟ ʪʦʯʥʽʩʪʶ ʜʦ ±3 ʤʤ+0,1ppm [16]. ɺʦʥʘ ʚʠʢʦʨʠʩʪʦʚʫʻ
ʤʝʨʝʞʫ ʩʫʧʫʪʥʠʢʽʚ, ʥʘʟʝʤʥʠʭ ʩʪʘʥʮʽʡ ʪʘ ʩʧʝʮʽʘʣʴʥʠʭ ʧʨʠʡʤʘʯʽʚ ʜʣʷ ʧʝʨʝʜʘʯʽ ʩʠʛʥʘʣʽʚ, ʷʢʽ
ʧʦʪʽʤ ʦʙʨʦʙʣʷʶʪʴʩʷ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʦʦʨʜʠʥʘʪ ʪʘ ʯʘʩʫ [20].
ɻʦʣʦʚʥʘ  ʧʝʨʝʚʘʛʘ ʮʴʦʛʦ ʤʝʪʦʜʫ – ʮʝ ʚʠʟʥʘʯʝʥʥʷ ʢʦʦʨʜʠʥʘʪ ʪʦʯʦʢ ʚ ʨʝʞʠʤ  ̔ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ

ʟ ʯʘʩʪʦʪʦʶ, ʱʦ ʜʦʩʷʛʘʻ 10 ɻʮ. ɸʣʝ, ʧʨʠ ʮʴʦʤʫ, ʟʤʝʥʰʫʻʪʴʩʷ ʪʦʯʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʴ ʫ ʨʝʞʠʤʽ
RTK, ʘ ʮʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʤʝʪʦʜ ʚʠʤʽʨʶʚʘʥʥʷ GNSS ʩʠʩʪʝʤʘʤʠ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ
ʜʘʩʪʴ ʥʝʟʘʜʦʚʽʣʴʥʫ ʪʦʯʥʽʩʪʴ ʧʽʜ ʯʘʩ ʤʦʥʽʪʦʨʠʥʛʫ ʜʝʬʦʨʤʘʮʽʡ ʩʢʣʘʜʥʠʭ ʽʥʞʝʥʝʨʥʠʭ ʩʧʦʨʫʜ
[18].
ʅʘʟʝʤʥʝ ʣʘʟʝʨʥʝ ʩʢʘʥʫʚʘʥʥʷ (ʅʃʉ) – ʥʘ ʩʴʦʛʦʜʥʽh ʥʽʡ ʜʝʥʴ ʥʘʡʙʽʣʴʰ ʦʧʝʨʘʪʠʚʥʠʡ ʽ

ʧʨʦʜʫʢʪʠʚʥʠʡ ʩʧʦʩʽʙ ʦʪʨʠʤʘʥʥʷ ʪʦʯʥʦ  ʾ  ̔ʷʢ ʥʘʡʧʦʚʥʽʰʦ  ʾ ʽʥʬʦʨʤʘʮʽ  ʾʧʨʦ ʧʨʦʩʪʦʨʦʚ  ̔ʦʙ’ʻʢʪʽ.
ʊʦʯʥʽʩʪʴ ʩʢʘʥʫʚʘʥʥʷ ʧʨʠ ʚʽʜʩʪʘʥ  ̔ ʜʦ ʦʙ’ʻʢʪʫ 50 ʤ ± 2-6 ʤʤ, ʪʦʯʥʽʩʪʴ ʟʥʠʞʫʻʪʴʩʷ ʧʨʠ
ʟʙʽʣʴʰʝʥʥʽ ʚʽʜʩʪʘʥʽ ʜʦ ʦʙ’ʻʢʪʫ [16]. ʉʫʪʥʽʩʪʴ ʪʝʭʥʦʣʦʛʽ  ʾ ʧʦʣʷʛʘʻ ʫ ʚʠʟʥʘʯʝʥʥ  ̔ ʪʦʯʥʠʭ
ʧʨʦʩʪʦʨʦʚʠʭ ʢʦʦʨʜʠʥʘʪ ʪʦʯʦʢ ʧʦʚʝʨʭʥ  ̔ʦʙ’ʻʢʪʫ [14].
ʅʘʡʩʫʯʘʩʥʽʰʠʤ ʤʝʪʦʜʦʤ ʚʠʟʥʘʯʝʥʥʷ ʢʨʝʥʽʚ ʻ ʪʝʞ ʤʝʪʦʜ ʥʘʟʝʤʥʦʛʦ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʫʚʘʥʥʷ,

ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʦʢʨʽʤ ʢʨʝʥʽʚ ʚʠʟʥʘʯʠʪʠ ʛʝʦʤʝʪʨʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʧʦʨʫʜʠ. ʇʨʠ
ʩʧʦʩʪʝʨʝʞʝʥʥʽ ʟʘ ʢʨʝʥʘʤʠ ʚʝʣʠʢʠʭ ʨʝʟʝʨʚʫʘʨʽʚ ʤʝʪʦʜʦʤ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʫʚʘʥʥʷ ʦʪʨʠʤʫʶʪʴ
ʭʤʘʨʫ ʪʦʯʦʢ ʟʘ ʢʦʦʨʜʠʥʘʪʘʤʠ ʷʢʠʭ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʘʙʩʦʣʶʪʥʠʡ ʪʘ ʚʽʜʥʦʩʥʠʡ ʢʨʝʥ [10].
ʇʝʨʝʚʘʛʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʢʘʥʝʨʘ: ʚʠʩʦʢʘ ʰʚʠʜʢʽʩʪʴ ʩʢʘʥʫʚʘʥʥʷ ʧʦʚʝʨʭʥ ,̔ ʱʦ ʣʝʞʠʪʴ ʚ

ʜʽʘʧʘʟʦʥ  ̔ʚʽʜ 5 000 ʜʦ 1 000 000 ʚʠʤʽʨʽʚ ʟʘ ʩʝʢʫʥʜʫ; ʙʝʟʢʦʥʪʘʢʪʥʽʩʪʴ ʟ ʦʙ’ʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʴ,
ʷʢʠʡ ʤʦʞʝ ʙʫʪʠ ʚʘʞʢʦʜʦʩʪʫʧʥʠʤ ʜʣʷ ʣʶʜʠʥʠ (ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʽʜʙʠʚʥʦ  ʾʧʨʠʟʤʠ, ʨʝʡʢʠ, ʷʢ ʫ
ʨʘʟʽ ʪʘʭʝʦʤʝʪʨʠʯʥʦʛʦ ʟʥʽʤʘʥʥʷ), ʚʠʩʦʢʘ ʱʽʣʴʥʽʩʪʴ ʪʦʯʦʢ ʥʘ ʧʦʚʝʨʭʥ  ̔ʦʙ’ʻʢʪʘ (ʪʠʩʷʯ  ̔ʘʙʦ ʩʦʪʥʽ
ʪʠʩʷʯ ʪʦʯʦʢ) [1]. ɼʦ ʥʝʜʦʣʽʢʽʚ ʚʽʜʥʦʩʷʪʴ ʦʙʤʝʞʝʥʽʩʪʴ ʧʦʣʷ ʟʦʨʫ ʧʨʠʣʘʜʫ, ʥʝʤʦʞʣʠʚʽʩʪʴ
ʦʪʨʠʤʘʥʥʷ ʜʘʥʠʭ ʚ ʨʝʘʣʴʥʦʤʫ ʤʘʩʰʪʘʙʽ ʯʘʩʫ.
ɯʥʢʣʽʥʦʤʝʪʨʽʷ – ʤʝʪʦʜ ʧʦʣʷʛʘʻ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʪʨʫʙʠ «ʤʦʥʽʪʦʨʠʥʛʦʚʦʾ ʰʘʭʪʠ»

ʚʩʪʘʥʦʚʣʝʥʦ  ʾʫ ʚʝʨʪʠʢʘʣʴʥʝ ʘʙʦ ʛʦʨʠʟʦʥʪʘʣʴʥʝ ʧʦʣʦʞʝʥʥʷ ʧʦ ʷʢʽʡ ʧʝʨʝʩʫʚʘʻʪʴʩʷ ʟʦʥʜ ʚ ʜʚʦʭ
ʚʟʘʻʤʥʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʭ ʧʣʦʱʠʥʘʭ. ʐʘʭʪʘ ʤʘʻ ʚʣʘʩʪʠʚʽʩʪʴ ʧʨʠʡʤʘʪʠ ʜʝʬʦʨʤʦʚʘʥʠʡ ʩʪʘʥ
(ʥʘʭʠʣʷʪʠʩʷ, ʧʨʦʛʠʥʘʪʠʩʷ, ʧʨʠʡʤʘʪʠ ʦʧʫʢʣʫ ʯʠ ʚʠʧʫʢʣʫ ʬʦʨʤʫ) ʦʙ‘ʻʢʪʫ. ɯʥʢʣʽʥʦʤʝʪʨʠʯʥʽ
ʚʠʤʽʨʶʚʘʥʥʷ – ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʧʝʨʝʤʽʱʝʥʴ ʽʥʞʝʥʝʨʥʠʭ ʩʧʦʨʫʜ ʪʘ
ˇʨʫʥʪʦʚʠʭ ʤʘʩʠʚʽʚ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʚ ʟʩʫʚʦʥʝʙʝʟʧʝʯʥʠʭ ʨʘʡʦʥʘʭ ʘʙʦ ʚ ʤʽʩʮʷʭ ʟ ʚʠʩʦʢʦʶ
ʚʽʨʦʛʽʜʥʽʩʪʴ ʨʦʟʚʠʪʢʫ ʧʝʨʝʤʽʱʝʥʥʷ ˇʨʫʥʪʦʚʠʭ ʤʘʩ [19].
ɼʦ ʧʝʨʝʚʘʛ ʤʝʪʦʜʫ ʚʽʜʥʦʩʷʪʴ ʟʜʘʪʥʽʩʪʴ ʚʠʤʽʨʶʚʘʪʠ ʦʩʽʜʘʥʥʷ ʚ ʨʝʞʠʤ  ̔ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ,

ʪʦʯʥʽʩʪʴ ʩʢʣʘʜʘʻ ±0,0047÷±0,05 ʤʨʘʜ ʪʘ ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʨʦʙʦʪʠ [16]. ʉʫʪʪʻʚʠʤ ʥʝʜʦʣʽʢʦʤ ʻ
ʚʠʟʥʘʯʝʥʥʷ ʚʽʜʭʠʣʝʥʴ ʣʠʰʝ ʧʦ ʜʚʦʤ ʦʩʷʤ [21].



XIV ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʤʦʣʦʜʽʞʥʘ ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ-ʰʢʦʣʘ
«ʉʫʯʘʩʥʽ ʧʨʦʙʣʝʤʠ ʥʘʫʢ ʧʨʦ ɿʝʤʣʶ»

ʂʠʾʚ, 10-12 ʢʚʽʪʥʷ 2024 ʨ.
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ʆʜʥʠʤʠ ʟ ʥʘʡʧʦʧʫʣʷʨʥʽʰʠʭ ʛʝʦʜʝʟʠʯʥʠʭ ʧʨʠʣʘʜʽʚ ʻ ʝʣʝʢʪʨʦʥʥʽ ʪʘʭʝʦʤʝʪʨʠ.
ʇʦʷʩʥʶʻʪʴʩʷ ʮʝ ʪʠʤ, ʱʦ ʚʦʥʠ ʚʦʣʦʜʽʶʪʴ ʰʠʨʦʢʦʶ ʩʬʝʨʦʶ ʟʘʩʪʦʩʫʚʘʥʥʷ. ɽʣʝʢʪʨʦʥʥʠʡ
ʪʘʭʝʦʤʝʪʨ — ʮʝ ʚʠʤʽʨʶʚʘʣʴʥʠʡ ʽʥʩʪʨʫʤʝʥʪ, ʫ ʷʢʦʤʫ ʢʦʥʩʪʨʫʢʪʠʚʥʦ ʦʙ'ʻʜʥʘʥʽ ʝʣʝʢʪʨʦʥʥʠʡ
ʪʝʦʜʦʣʽʪ, ʩʚʽʪʣʦʚʽʜʜʘʣʝʤʽʨ ʽ ʤʽʢʨʦʧʨʦʮʝʩʦʨ ʽʟ ʧʨʠʢʣʘʜʥʠʤ ʛʝʦʜʝʟʠʯʥʠʤ ʧʨʦʛʨʘʤʥʠʤ
ʟʘʙʝʟʧʝʯʝʥʥʷʤ [2].
ʇʝʨʝʚʘʛʘʤʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ ʪʘʭʝʦʤʝʪʨʽʚ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʜʝʬʦʨʤʘʮʽʡ

ʽʥʞʝʥʝʨʥʠʭ ʩʧʦʨʫʜ ʻ ʚʠʩʦʢʘ ʪʦʯʥʽʩʪʴ: ʧʦʭʠʙʢʘ ʚʠʤʽʨʽʚ ʙʝʟ ʚʽʜʙʠʚʘʯʘ – 2 ʤʤ + 1,5pmm,
ʧʦʭʠʙʢʘ ʚʠʤʽʨʶʚʘʥʴ ʥʘ ʧʨʠʟʤʫ – 1 ʤʤ + 1,5ppm,  ʤʦʞʣʠʚʽʩʪʴ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ,
ʟʤʝʥʰʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʦʧʝʨʘʪʦʨʘ, ʰʣʷʭʦʤ ʩʧʨʦʱʝʥʥʷ ʧʦʣʴʦʚʦ  ʾʪʘ ʢʘʤʝʨʘʣʴʥʦ  ʾʦʙʨʦʙʢʠ
ʜʘʥʠʭ [17]. ʅʝʜʦʣʽʢʘʤʠ ʻ ʪʝ, ʱʦ ʧʨʠʣʘʜʠ ʤʘʶʪʴ ʧʦʩʪʽʡʥʦ ʟʥʘʭʦʜʠʪʠʩʴ ʥʘ ʦʜʥʦʤʫ ʦʙ’ʻʢʪʽ,
ʪʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʠʣʘʜʠ ʥʘ ʢʽʣʴʢʦʭ ʦʙ’ʻʢʪʘʭ ʥʝʤʦʞʣʠʚʦ – ʧʽʜʚʠʱʫʻ ʝʢʦʥʦʤʽʯʥʽ
ʟʘʪʨʘʪʠ, ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʧʨʠʣʘʜʽʚ ʥʘ ʦʜʥʦʤʫ ʦʙ’ʻʢʪʽ – ʧʽʜʚʠʱʫʻ ʨʠʟʠʢ ʚʘʥʜʘʣʽʟʤʫ.
ɸʚʪʦʤʘʪʠʟʦʚʘʥʽ ʛʝʦʜʝʟʠʯʥʽ ʢʦʤʧʣʝʢʩʠ – ʢʦʤʧʣʝʢʩʠ ʜʦ ʷʢʠʭ ʚʽʜʥʦʩʷʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ

ʨʦʙʦʪʠʟʦʚʘʥʽ ʪʘʭʝʦʤʝʪʨʠ, ʩʢʘʥʝʨʠ, ʜʘʪʯʠʢʠ ʪʘ ʽʥ. ʗʢ ʧʨʘʚʠʣʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ
ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʟʘ ʜʝʬʦʨʤʘʮʽʡʥʠʤʠ ʧʨʦʮʝʩʘʤʠ ʨʽʟʥʠʭ ʩʧʦʨʫʜ ʚ ʨʝʞʠʤ  ̔ʨʝʘʣʴʥʦʛʦ
ʯʘʩʫ. ɸʚʪʦʤʘʪʠʟʦʚʘʥ  ̔ ʢʦʤʧʣʝʢʩʠ ʟʤʝʥʰʫʶʪʴ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʦʧʝʨʘʪʦʨʽʚ ʮʠʭ ʢʦʤʧʣʝʢʩʽʚ,
ʦʩʢʽʣʴʢʠ ʾʭ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʥʝ ʧʦʪʨʝʙʫʻ ʘʢʪʠʚʥʠʭ ʜʽʡ ʚʽʜ ʬʘʭʽʚʮʽʚ.
ʇʝʨʝʚʘʛʠ  ̔ ʥʝʜʦʣʽʢʠ ʢʦʥʮʝʧʪʫʘʣʴʥʦ ʧʦʜʽʙʥʽ ʟ ʤʝʪʦʜʘʤʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʝʣʝʢʪʨʦʥʥʠʤʠ

ʪʘʭʝʦʤʝʪʨʘʤʠ ʟʘ ʜʝʬʦʨʤʘʮʽ̫ ʤʠ ʽʥʞʝʥʝʨʥʠʭ ʩʧʦʨʫʜʠ. ʉʫʪʪʻʚʠʤ ʥʝʜʦʣʽʢʦʤ ʨʦʙʦʪʠʟʦʚʘʥʠʭ
ʩʠʩʪʝʤ ʻ ʨʠʟʠʢ ʚʘʥʜʘʣʽʟʤʫ.
ʇʦʜʚʽʡʥʽ ʬʦʪʦʝʣʝʢʪʨʠʯʥʽ ʣʘʥʮʶʛʠ (ʇʌɽʃ) - ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʩʠʩʪʝʤʠ ʛʝʦʜʝʟʠʯʥʦʛʦ

ʤʦʥʽʪʦʨʠʥʛʫ ʽʥʞʝʥʝʨʥʠʭ ʩʧʦʨʫʜ ʪʘ ʩʢʣʘʜʥʠʭ ʧʨʝʮʠʟʽʡʥʠʭ ʦʙ'ʻʢʪʽʚ, ʷʢʽ ʛʘʨʤʦʥʽʡʥʦ
ʚʤʦʥʪʦʚʘʥʽ ʚ ʘʨʭʽʪʝʢʪʫʨʥʠʡ ʘʥʩʘʤʙʣʴ ʽʥʞʝʥʝʨʥʦ  ʾ ʩʧʦʨʫʜʠ. ʇʌɽʃ (ʦʧʪʠʢʦ-ʝʣʝʢʪʨʦʥʥʠʡ
ʜʚʦʢʘʥʘʣʴʥʠʡ, ʪʨʠʢʘʥʘʣʴʥʠʡ, ʙʘʛʘʪʦʢʘʥʘʣʴʥʠʡ ʧʨʠʩʪʨʽʡ) ʷʚʣʷʻ ʩʦʙʦʶ ʛʝʦʜʝʟʠʯʥʫ ʤʝʨʝʞʫ
ʨʦʟʪʘʰʦʚʘʥʫ ʫ ʚʝʨʪʠʢʘʣʴʥʠʭ ʪʘ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʧʣʦʱʠʥʘʭ, ʧʦ ʧʝʨʠʤʝʪʨʫ ʩʧʦʨʫʜʠ, ʚʟʜʦʚʞ
ʦʩʥʦʚʥʠʭ ʚʝʨʪʠʢʘʣʴʥʠʭ ʽ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʚʩʝʨʝʜʠʥ  ̔ʩʧʦʨʫʜʠ, ʚʢʣʶʯʘʶʯʠ ʜʘʭ [5,
6, 13, 22].
ʉʫʪʪʻʚʦʶ ʧʝʨʝʚʘʛʦʶ ʻ ʥʘʜʚʠʩʦʢʘ ʪʦʯʥʽʩʪʴ, ʜʝ ʉʂʇ ʜʦ 0,1 ʤʤ ʥʘ 1000 ʤʝʪʨʽʚ, ʤʦʞʣʠʚʽʩʪʴ

ʽʥʪʝʛʨʘʮʽʾ ʢʦʤʧʣʝʢʩʫ ʇʌɽʃ ʚ ʢʦʥʩʪʨʫʢʮʽʶ ʩʧʦʨʫʜʠ ʥʘ ʝʪʘʧ  ̔ ʙʫʜʽʚʥʠʮʪʚʘ, ʥʝʚʠʩʦʢʘ ʮʽʥʘ.
ʅʝʜʦʣʽʢʦʤ ʻ ʪʝ, ʱʦ ʧʨʠʣʘʜʠ ʇɯʌɽʃ ʤʘʶʪʴ ʙʫʪʠ ʚʤʦʥʪʦʚʘʥ  ̔ʚ ʩʧʦʨʫʜʫ ʧʽʜ ʯʘʩ ʙʫʜʽʚʥʠʮʪʚʘ,
ʱʦʙ ʥʝ ʧʩʫʚʘʪʠ ʘʨʭʽʪʝʢʪʫʨʥʠʡ ʘʥʩʘʤʙʣʴ ʢʦʥʩʪʨʫʢʮʽʾ, ʧʦʪʨʽʙʝʥ ʜʦʩʪʫʧ ʜʦ ʧʨʠʣʘʜʽʚ ʯʝʨʝʟ
ʪʝʭʥʦʣʦʛʽʯʥʽ ʦʪʚʦʨʠ ʜʣʷ ʟʘʤʽʥʠ ʫ ʨʘʟʽ ʚʠʭʦʜʫ ʟ ʣʘʜʫ ʘʙʦ ʟʘʢʽʥʯʝʥʥʷ ʪʝʨʤʽʥʫ ʝʢʩʧʣʫʘʪʘʮʽ .ʾ
ʇʨʷʤʘ ʚʠʜʠʤʽʩʪʴ ʤʽʞ ʧʨʠʣʘʜʘʤʠ ʙʝʟ ʧʝʨʝʰʢʦʜ [5, 6, 13, 22].
ɼʦ ʪʘʙʣʠʮʽ 1 ʟʚʝʜʝʥʦ ʦʩʥʦʚʥʽ ʧʝʨʝʚʘʛʠ ʽ ʥʝʜʦʣʽʢʠ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ, ʧʨʠʩʪʨʦʾʚ

ʤʦʥʽʪʦʨʠʥʛʫ ʟʘ ʜʝʬʦʨʤʘʮʽʷʤʠ ʽʥʞʝʥʝʨʥʠʭ ʩʧʦʨʫʜ.
ɼʦ ʪʨʘʜʠʮʽʡʥʠʭ ʩʧʦʩʦʙʽʚ ʽ ʤʝʪʦʜʽʚ ʛʝʦʜʝʟʠʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʜʝʬʦʨʤʘʮʽʡ ʽʥʞʝʥʝʨʥʠʭ ʩʧʦʨʫʜ

ʩʣʽʜ ʚʽʜʥʝʩʪʠ ʨʽʟʥ  ̔ ʩʧʦʩʦʙʠ ʥʽʚʝʣʶʚʘʥʥʷ (ʪʘʙʣʠʮʷ 2): ʛʝʦʤʝʪʨʠʯʥʝ, ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʝ,
ʛʽʜʨʦʜʠʥʘʤʽʯʥʝ ʪʘ ʛʽʜʨʦʩʪʘʪʠʯʥʝ [3, 4, 8, 11].
ɻʝʦʤʝʪʨʠʯʥʝ ʥʽʚʝʣʶʚʘʥʥʷ – ʜʦ ʧʝʨʝʚʘʛ ʩʧʦʩʦʙʫ ʚʽʜʥʦʩʠʪʴʩʷ ʪʦʯʥʽʩʪʴ 0,1-0,3 ʤʤ ʥʘ

ʚʽʜʩʪʘʥʽ ʚʽʜ 5-10 ʤ ʜʦ ʜʝʢʽʣʴʢʦʭ ʩʦʪʝʥʴ ʤʝʪʨʽʚ, ʰʚʠʜʢʽʩʪʴ  ̔ʟʨʫʯʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʴ, ʤʦʞʣʠʚʽʩʪʴ
ʚʠʢʦʥʫʚʘʪʠ ʚʠʤʽʨʶʚʘʥʥʷ ʚ ʥʝʟʨʫʯʥʠʭ  ̔ʦʙʤʝʞʝʥʠʭ ʫʤʦʚʘʭ ʙʫʜʽʚʥʠʮʪʚʘ  ̔ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʧʦʨʫʜ,
ʧʨʦʩʪʦʪʘ ʧʨʠ ʦʙʨʦʙʮ  ̔ʜʘʥʠʭ [3, 4, 8, 11]. ɼʦ ʥʝʜʦʣʽʢʽʚ ʩʣʽʜ ʚʽʜʥʝʩʪʠ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʨʫʯʥʠʭ
ʚʽʟʫʘʣʴʥʠʭ ʚʠʤʽʨʶʚʘʥʴ. ʇʨʠ ʮʴʦʤʫ ʚʠʩʦʢʘ ʪʦʯʥʽʩʪʴ ʜʦʩʷʛʘʻʪʴʩʷ ʣʠʰʝ ʧʨʠ ʩʧʨʠʷʪʣʠʚʠʭ
ʟʦʚʥʽʰʥʽʭ ʫʤʦʚʘʭ ʩʧʦʩʪʝʨʝʞʝʥʴ. ʅʝʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʫʚʘʪʠ ʜʘʥʥ  ̔ ʚ ʨʝʘʣʴʥʦʤʫ ʤʘʩʰʪʘʙʽ
ʯʘʩʫ, ʜʘʥʽ ʙʫʜʫʪʴ ʬʽʢʩʦʚʘʥʽ ʥʘ ʧʝʚʥʫ ʜʘʪʫ.
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ʊʘʙʣʠʮʷ 1. ʄʝʪʦʜʠ ʩʫʯʘʩʥʦʛʦ ʛʝʦʜʝʟʠʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʽʥʞʝʥʝʨʥʠʭ ʩʧʦʨʫʜ

ʄʝʪʦʜʠ ʩʫʯʘʩʥʦʛʦ ʛʝʦʜʝʟʠʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʽʥʞʝʥʝʨʥʠʭ ʩʧʦʨʫʜ

ˉ ʅʘʟʚʘ ʤʝʪʦʜʫ ʇʝʨʝʚʘʛʠ ʤʝʪʦʜʫ, ʪʦʯʥʽʩʪʴ ʅʝʜʦʣʽʢʠ ʩʧʦʩʦʙʫ (ʤʝʪʦʜʫ)

1.

ʈʦʙʦʪʠʟʦʚʘʥʽ
ʝʣʝʢʪʨʦʥʥʽ
ʪʘʭʝʦʤʝʪʨʠ, GNSS-
ʧʨʠʡʤʘʯʽ

ʆʪʨʠʤʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʚ
ʨʝʘʣʴʥʦʤʫ ʤʘʩʰʪʘʙʽ ʯʘʩʫ.
ʉʂʇ ʜʦ ± 3,0 ʤʤ ʚ ʧʣʘʥ .̔ ʇʨʠʣʘʜʠ ʤʘʶʪʴ ʧʦʩʪʽʡʥʦ

ʟʥʘʭʦʜʠʪʠʩʴ ʥʘ ʦʜʥʦʤʫ ʦʙ’ʻʢʪʽ,
ʪʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʠʣʘʜʠ ʥʘ
ʢʽʣʴʢʦʭ ʦʙ’ʻʢʪʘʭ ʥʝʤʦʞʣʠʚʦ
(ʧʽʜʚʠʱʫʻ ʝʢʦʥʦʤʽʯʥʽ ʟʘʪʨʘʪʠ).
ʉʣʘʙʢʠʡ ʟʘʭʠʩʪ ʚʽʜ ʚʘʥʜʘʣʽʟʤʫ.

ɽʣʝʢʪʨʦʥʥʠʡ
ʩʢʘʥʫʶʯʠʡ
ʪʘʭʝʦʤʝʪʨ

ʆʪʨʠʤʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʚ
ʨʝʘʣʴʥʦʤʫ ʤʘʩʰʪʘʙʽ ʯʘʩʫ.
ʉʂʇ ʚʠʤʽʨʽʚ ʙʝʟ ʚʽʜʙʠʚʘʯʘ 2
ʤʤ + 1,5 ʤʤ/ʢʤ
ʉʂʇ ʚʠʤʽʨʶʚʘʥʴ ʥʘ ʧʨʠʟʤʫ1
ʤʤ + 1,5 ʤʤ/ʢʤ

2. ʃʘʟʝʨʥʝ
ʩʢʘʥʫʚʘʥʥʷ

ʊʦʯʥʽʩʪʴ ʩʢʘʥʫʚʘʥʥʷ ʧʨʠ
ʚʽʜʩʪʘʥ  ̔ʜʦ ʦʙ’ʻʢʪʫ 50 ʤ ± 2-6
ʤʤ.
ɹʽʣʴʰ ʰʚʠʜʢʠʡ, ʙʽʣʴʰ
ʽʥʬʦʨʤʘʪʠʚʥʠʡ ʤʝʪʦʜ
ʦʜʝʨʞʘʥʥʷ ʜʘʥʠʭ ʧʨʦ ʦʙ'ʻʢʪ.

ʦʙʤʝʞʝʥʽʩʪʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ
ʟʥʽʤʘʥʥʷ ʚʩʴʦʛʦ ʦʙ’ʻʢʪʫ ʟ ʦʜʥʽʻʾ
ʫʩʪʘʥʦʚʢʠ ʧʨʠʣʘʜʫ;
ʦʙʤʝʞʝʥʝ ʧʦʣʝ ʟʦʨʫ;
ʥʝʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʥʥʷ ʜʘʥʠʭ ʚ
ʨʝʘʣʴʥʦʤʫ ʤʘʩʰʪʘʙ  ̔ ʯʘʩʫ, ʪʦʙʪʦ
ʚʩ  ̔ ʜʘʥʽ ʙʫʜʫʪʴ ʩʫʚʦʨʦ ʬʽʢʩʦʚʘʥʽ
ʥʘ ʧʝʚʥʫ ʜʘʪʫ;
ʥʘʡʜʦʨʦʞʯʠʡ ʟ ʫʩʽʭ ʽʩʥʫʶʯʠʭ
ʤʝʪʦʜʽʚ  ̔ʟʘʩʦʙʽʚ.

3.
ɯʥʢʣʽʥʦʤʝʪʨʠ
(ʜʘʚʘʯʽ) ʉʂʇ ʜʦ 0,2", ʘʙʦ 2,5 ʤʤ ʥʘ 1

ʢʤ; ±0,0047÷±0,05 ʤʨʘʜ
ʽʥʢʣʽʥʦʤʝʪʨʠ ʜʘʶʪʴ ʚʠʟʥʘʯʝʥʥʷ
ʚʽʜʭʠʣʝʥʴ ʣʠʰʝ ʧʦ ʜʚʦʤ ʦʩʷʤ.

4 ʇʌɽʃ (ʧʦʜʚʽʡʥʠʡ
ʬʦʪʦʝʣʝʢʪʨʠʯʥʠʡ
ʣʘʥʮʶʛ)

ʉʂʇ ʜʦ 0,1 ʤʤ ʥʘ 1000 ʤ ,
ʥʝʜʦʨʦʛʘ ʮʽʥʘ

ʇʨʠʣʘʜʠ ʤʘʶʪʴ ʙʫʪʠ ʚʤʦʥʪʦʚʘʥ  ̔ʚ
ʩʧʦʨʫʜʫ ʧʽʜ ʯʘʩ ʙʫʜʽʚʥʠʮʪʚʘ,
ʧʦʪʨʽʙʝʥ ʜʦʩʪʫʧ ʜʦ ʧʨʠʣʘʜʽʚ ʯʝʨʝʟ
ʪʝʭʥʦʣʦʛʽʯʥʽ ʦʪʚʦʨʠ ʜʣʷ ʟʘʤʽʥʠ ʫ
ʨʘʟʽ ʚʠʭʦʜʫ ʟ ʣʘʜʫ ʘʙʦ ʟʘʢʽʥʯʝʥʥʷ
ʪʝʨʤʽʥʫ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʇʨʷʤʘ
ʚʠʜʠʤʽʩʪʴ ʤʽʞ ʧʨʠʣʘʜʘʤʠ ʙʝʟ
ʧʝʨʝʰʢʦʜ.

ʊʨʠʛʦʥʦʤʝʪʨʠʯʥʝ ʥʽʚʝʣʶʚʘʥʥʷ. ʊʨʠʛʦʥʦʤʝʪʨʠʯʥʝ ʥʽʚʝʣʶʚʘʥʥʷ ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʨʠ
ʚʠʤʽʨʶʚʘʥʥʽ ʚʝʨʪʠʢʘʣʴʥʠʭ ʜʝʬʦʨʤʘʮʽʡ ʢʦʥʩʪʨʫʢʮʽʡ ʚʠʩʦʪʥʠʭ ʩʧʦʨʫʜ, ʚʝʞ, ʛʨʝʙʝʣʴ ʪʘ ʧʨʠ
ʩʧʦʩʪʝʨʝʞʝʥʥʷʭ ʯʝʨʝʟ ʧʝʨʝʰʢʦʜʠ [7, 12].
ʆʜʥʽʻʶ ʟ ʥʘʡʛʦʣʦʚʥʽh ʠʭ ʧʝʨʝʚʘʛ ʤʝʪʦʜʽʚ ʛʝʦʤʝʪʨʠʯʥʦʛʦ  ̔ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʦʛʦ ʥʽʚʝʣʶʚʘʥʥʷ ʻ

ʚʠʩʦʢʘ ʪʦʯʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʴ, ʧʦʭʠʙʢʘ ʚʠʤʽʨʶʚʘʥʴ ʩʢʣʘʜʘʻ ʜʦ 0,1-0,5 ʤʤ ʥʘ ʚʽʜʩʪʘʥ  ̔ʜʦ 60 ʤ.
ʇʨʦʩʪʦʪʘ ʧʨʠ ʦʙʨʦʙʮʽ ʜʘʥʠʭ [3, 8, 15].
ʊʨʠʛʦʥʦʤʝʪʨʠʯʥʝ ʥʽʚʝʣʶʚʘʥʥʷ ʤʘʻ ʪʘʢ  ̔ʞ ʥʝʜʦʣʽʢʠ ʷʢ  ̔ʛʝʦʤʝʪʨʠʯʥʝ ʥʽʚʝʣʶʚʘʥʥʷ.
ɻʽʜʨʦʩʪʘʪʠʯʥʝ ʥʽʚʝʣʶʚʘʥʥʷ – ʩʝʨʝʜʥʷ ʢʚʘʜʨʘʪʠʯʥʘ ʧʦʭʠʙʢʘ ʩʢʣʘʜʘʻ ʙʣʠʟʴʢʦ 0,1 ʤʤ ʥʘ

ʚʽʜʩʪʘʥʽ ʜʦ 40 ʤ. ʊʘʢʦʞ ʜʦ ʧʝʨʝʚʘʛ ʩʣʽʜ ʚʽʜʥʝʩʪʠ ʧʨʦʩʪʦʪʫ ʧʨʠ ʦʙʨʦʙʮ  ̔ ʜʘʥʠʭ. ɼʘʥʽ
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ʦʪʨʠʤʫʶʪʴʩʷ ʚ ʨʝʘʣʴʥʦʤʫ ʤʘʩʰʪʘʙʽ ʯʘʩʫ [4, 8]. ɼʦ ʥʝʜʦʣʽʢʽʚ ʚʽʜʥʦʩʠʪʴʩʷ ʦʙʤʝʞʝʥʽʩʪʴ
ʟʦʚʥʽʰʥʽʭ ʫʤʦʚ, ʩʢʣʘʜʥʽʩʪʴ ʩʠʩʪʝʤʠ ʥʽʚʝʣʶʚʘʥʥʷ.
ɺʘʨʽʘʮʽʷ ʩʧʦʩʦʙʫ – ʛʽʜʨʦʜʠʥʘʤʽʯʥʝ ʥʽʚʝʣʶʚʘʥʥʷ, ʜʝ ʜʦ ʧʝʨʝʚʘʛ ʚʽʜʥʦʩʠʪʴʩʷ ʪʦʯʥʽʩʪʴ 0,2-

1,0 ʤʤ ʥʘ ʚʽʜʩʪʘʥʽ ʜʦ 20 ʤ. ɼʘʥʽ ʦʪʨʠʤʫʶʪʴʩʷ ʚ ʨʝʘʣʴʥʦʤʫ ʤʘʩʰʪʘʙʽ ʯʘʩʫ [8]. ʅʝʜʦʣʽʢʠ ʪʘʢʽ ʞ
ʷʢ  ̔ʧʨʠ ʛʽʜʨʦʩʪʘʪʠʯʥʦʤʫ ʥʽʚʝʣʶʚʘʥʥʽ.
ɯʩʥʫʶʪʴ ʪʘʢʦʞ ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʛʽʜʨʦʩʪʘʪʠʯʥ  ̔ ʪʘ ʛʽʜʨʦʜʠʥʘʤʽʯʥʽ ʩʠʩʪʝʤʠ ʥʽʚʝʣʶʚʘʥʥʷ. ɺ

ʥʠʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʬʦʪʦʝʣʝʢʪʨʠʯʥ  ̔ ʪʘ ʝʣʝʢʪʨʦʢʦʥʪʘʢʪʥ  ̔ ʩʧʦʩʦʙʠ ʨʝʻʩʪʨʘʮʽʾ ʚʽʜʣʽʢʽʚ
ʧʦʣʦʞʝʥʥʷ ʨʽʚʥʷ ʨʽʜʠʥʠ ʟ ʢʦʞʥʦʛʦ ʜʘʪʯʠʢʘ, ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʥʘ ʤʘʨʮʽ [8]. ɼʦ ʥʝʜʦʣʽʢʽʚ ʪʘʢʠʭ
ʩʠʩʪʝʤ ʚʽʜʥʦʩʠʪʴʩʷ ʦʙʤʝʞʝʥʽʩʪʴ ʟʦʚʥʽʰʥʽʭ ʫʤʦʚ.
ʋ ʪʘʙʣʠʮʽ 2 ʥʘʚʝʜʝʥʦ ʦʩʥʦʚʥʽ ʧʝʨʝʚʘʛʠ ʽ ʥʝʜʦʣʽʢʠ ʪʨʘʜʠʮʽʡʥʠʭ ʤʝʪʦʜʽʚ ʤʦʥʽʪʦʨʠʥʛʫ ʟʘ

ʜʝʬʦʨʤʘʮʽʷʤʠ ʽʥʞʝʥʝʨʥʠʭ ʩʧʦʨʫʜ.

ʊʘʙʣʠʮʷ 2. ʄʝʪʦʜʠ ʪʨʘʜʠʮʽʡʥʦʛʦ ʛʝʦʜʝʟʠʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʽʥʞʝʥʝʨʥʠʭ ʩʧʦʨʫʜ

ʄʝʪʦʜʠ ʪʨʘʜʠʮʽʡʥʦʛʦ ʛʝʦʜʝʟʠʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʽʥʞʝʥʝʨʥʠʭ ʩʧʦʨʫʜ

ˉ ʅʘʟʚʘ ʩʧʦʩʦʙʫ ʇʝʨʝʚʘʛʠ ʩʧʦʩʦʙʫ (ʤʝʪʦʜʫ),
ʪʦʯʥʽʩʪʴ ʅʝʜʦʣʽʢʠ ʩʧʦʩʦʙʫ (ʤʝʪʦʜʫ)

1. ɻʝʦʤʝʪʨʠʯʥʝ
ʥʽʚʝʣʶʚʘʥʥʷ

ʊʦʯʥʽʩʪʴ 0,1-0,3 ʤʤ ʥʘ ʚʽʜʩʪʘʥ  ̔ʚʽʜ
5-10 ʤ ʜʦ ʜʝʢʽʣʴʢʦʭ ʩʦʪʝʥʴ ʤʝʪʨʽʚ.
ʐʚʠʜʢʽʩʪʴ  ̔ʟʨʫʯʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʴ,
ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʥʫʚʘʪʠ
ʚʠʤʽʨʶʚʘʥʥʷ ʚ ʥʝʟʨʫʯʥʠʭ ʽ
ʦʙʤʝʞʝʥʠʭ ʫʤʦʚʘʭ ʙʫʜʽʚʥʠʮʪʚʘ ʽ
ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʧʦʨʫʜ. ʇʨʦʩʪʦʪʘ ʧʨʠ
ʦʙʨʦʙʮ  ̔ʜʘʥʠʭ.

ɺʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʨʫʯʥʠʭ
ʚʽʟʫʘʣʴʥʠʭ ʚʠʤʽʨʶʚʘʥʴ. ɺʠʩʦʢʘ
ʪʦʯʥʽʩʪʴ ʜʦʩʷʛʘʻʪʴʩʷ ʣʠʰʝ ʧʨʠ
ʩʧʨʠʷʪʣʠʚʠʭ ʟʦʚʥʽʰʥʽʭ ʫʤʦʚʘʭ
ʩʧʦʩʪʝʨʝʞʝʥʴ. ʅʝʤʦʞʣʠʚʽʩʪʴ
ʦʪʨʠʤʫʚʘʪʠ ʜʘʥʥ  ̔ʚ ʨʝʘʣʴʥʦʤʫ
ʤʘʩʰʪʘʙʽ ʯʘʩʫ, ʜʘʥʽ ʙʫʜʫʪʴ
ʬʽʢʩʦʚʘʥʽ ʥʘ ʧʝʚʥʫ ʜʘʪʫ.2. ʊʨʠʛʦʥʦʤʝʪʨʠʯʥʝ

ʥʽʚʝʣʶʚʘʥʥʷ

ʊʦʯʥʽʩʪʴ ʜʦ 0,1-0,5 ʤʤ ʥʘ ʚʽʜʩʪʘʥʽ
ʜʦ 60 ʤ.
ʇʨʦʩʪʦʪʘ ʧʨʠ ʦʙʨʦʙʮʽ ʜʘʥʠʭ.

3. ɻʽʜʨʦʜʠʥʘʤʽʯʥʝ
ʥʽʚʝʣʶʚʘʥʥʷ

ʊʦʯʥʽʩʪʴ 0,2-1,0 ʤʤ ʥʘ
ʚʽʜʩʪʘʥʽ ʜʦ 20 ʤ.
ɼʘʥʽ ʦʪʨʠʤʫʶʪʴʩʷ ʚ ʨʝʘʣʴʥʦʤʫ
ʤʘʩʰʪʘʙ  ̔ʯʘʩʫ. ʆʙʤʝʞʝʥʽ ʟʦʚʥʽʰʥ  ̔ʫʤʦʚʠ.

ʉʢʣʘʜʥʽʩʪʴ ʩʠʩʪʝʤʠ.

4. ɻʽʜʨʦʩʪʘʪʠʯʥʝ
ʥʽʚʝʣʶʚʘʥʥʷ

ʉʂʇ ʙʣʠʟʴʢʦ 0,1 ʤʤ ʥʘ ʚʽʜʩʪʘʥ  ̔ʜʦ
40 ʤ. ʇʨʦʩʪʦʪʘ ʧʨʠ ʦʙʨʦʙʮ  ̔ʜʘʥʠʭ.
ɼʘʥʽ ʚ ʨʝʘʣʴʥʦʤʫ ʤʘʩʰʪʘʙʽ ʯʘʩʫ.

ʊʨʘʜʠʮʽʡʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʩʢʣʘʜʥʠʭ ʧʨʝʮʠʟʽʡʥʠʭ ʩʪʨʘʪʝʛʽʯʥʠʭ ʩʧʦʨʫʜ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ
ʦʮʽʥʠʪʠ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʩʧʦʨʫʜ ʚʮʽʣʦʤʫ ʽ ʚ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʜʘʪʠ ʧʨʦʛʥʦʟ ʥʘ ʦʜʠʥ-ʜʚʘ ʮʠʢʣʠ.
ʈʦʟʛʣʷʥʝʤʦ ʜʚ  ̔ ʧʨʘʢʪʠʯʥʽ ʩʠʪʫʘʮʽʾ. ʅʘ ʨʠʩʫʥʢʫ 1 ʥʘʚʝʜʝʥʦ ʢʣʘʩʠʯʥʠʡ ʧʨʠʢʣʘʜ ʦʩʽʜʘʥʥʷ
ʽʥʞʝʥʝʨʥʦ  ʾʩʧʦʨʫʜʠ (ʪʘʙʣʠʮʷ 3).
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ʈʠʩʫʥʦʢ1. ɻʨʘʬʽʢ ʧʨʘʢʪʠʯʥʦʾ, ʪʝʦʨʝʪʠʯʥʦʾ ʢʨʠʚʠʭ ʦʩʽʜʘʥʥʷ ʡ ʧʨʦʛʥʦʟ
ʈʷʜ 1 –ʧʨʘʢʪʠʯʥʘ ʢʨʠʚʘ; ʈʷʜ 2 – ʪʝʦʨʝʪʠʯʥʘ ʢʨʠʚʘ ʡ ʧʨʦʛʥʦʟ

ʊʘʙʣʠʮʷ 3.ɿʥʘʯʝʥʥʷ ʦʩʽʜʘʥʥʷ
ˉ ʟ/ʧ t, ʥʦʤʝʨ ʮʠʢʣʫ Yʽ, ʤʤ lgt=X Yʽ2 Xʽ2 XʽYʽ Y(t)=b0+b1lgt

1 1 15 0,0 225 0,00 0 15,77
2 2 25 0,30 625 0,09 7,53 23,71
3 3 28 0,48 784 0,23 13,3594 28,35
4 4 31,4 0,60 985,96 0,36 18,90468 31,65
5 5 35 0,70 1225 0,49 24,46395 34,21
6 6 38 0,78 1444 0,61 29,56975 36,30
7 7 35,4 0,85 1253,16 0,71 29,91647 38,06
8 8 40,4 0,90 1632,16 0,82 36,48484 39,59
9 9 40 0,95 1600 0,91 38,1697 40,94

10 10 41 1,00 1681 1,00 41 42,15
11 11 44 1,04 1936 1,08 45,82128 43,24
12 12 45 1,08 2025 1,16 48,56316 44,24

13 1,11 45,15
14 1,15 46,00

× 418,2 8,68 15416,28 7,46 333,779

ʇʨʘʢʪʠʯʥʘ ʢʨʠʚʘ ʦʩʽʜʘʥʥʷ (ʨʠʩʫʥʦʢ 1) ʧʨʦʘʥʘʣʽʟʦʚʘʥʘ  ̔ʦʙʯʠʩʣʝʥʘ ʟʘ ʬʦʨʤʫʣʦʶ:
ὣ(ὸ) = ὦ + ὦ ὰὫ ὸ (1)

ʇʨʦʛʥʦʟ ʨʦʟʨʘʭʦʚʘʥʠʡ ʟʘ ʬʦʨʤʫʣʦʶ (1) ʟʘ ʦʪʨʠʤʘʥʠʤʠ ʢʦʝʬʽʮʽʻʥʪʘʤʠ: b0=15,7680,
b1=26,3806.
ɺ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʧʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʜʘʥʽ ʧʨʘʢʪʠʯʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʦʩʽʜʘʥʥʷ ʜʦʩʠʪʴ ʧʨʦʩʪʦ

ʧʽʜʽʙʨʘʪʠ ʢʨʠʚʫ ʘʧʨʦʢʩʠʤʘʮʽʾ  ̔ʚʠʢʦʥʘʪʠ ʧʨʦʛʥʦʟ.

ͦͫ
͒͜
͊ͤ

ͤΎ
 Y

, ͣ
ͣ

t, ͣͫ͜ΎͼΈ

˥ͪ͊ͺ͜͟ ͦͫ͒͊ͤ͜Έ

͙ͨͪ͊ͭ͟;ͤ͊ ͙͍ͪ͊͟
͔͔͙ͭͦͪͭ;ͤ͊ ͟ ͙͍ͪ͊
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ʈʦʟʛʣʷʥʝʤʦ ʚʠʧʘʜʦʢ, ʢʦʣʠ ʦʪʨʠʤʘʥ  ̔ ʟʥʘʯʝʥʥʷ ʦʩʽʜʘʥʥʷ ʧʽʩʣʷ ʨʝʪʝʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʩʢʣʘʜʥʦ
ʩʧʨʦʛʥʦʟʫʚʘʪʠ (ʨʠʩʫʥʦʢ 2, ʪʘʙʣʠʮʷ 4). ɿʘ ʪʘʢʠʤʠ ʦʙ’ʻʢʪʘʤʠ ʜʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʩʢʣʘʜʥʠʡ
ʧʨʦʮʝʩ ʜʝʬʦʨʤʘʮʽʡ (ʦʩʽʜʘʥʥʷ, ʚʠʧʫʯʫʚʘʥʥʷ, ʢʨʝʥ  ̔ ʽʥ. ʦʜʥʦʯʘʩʥʦ) ʚʘʞʢʦ ʟʨʦʙʠʪʠ ʧʨʦʛʥʦʟ
ʥʘʚʽʪʴ ʥʘ ʦʜʠʥ ʮʠʢʣ.

ʈʠʩʫʥʦʢ 2. ɻʨʘʬʽʢ ʦʩʽʜʘʥʥʷ ʦʜʥʽʻʾ ʟʽ ʩʧʦʨʫʜ ʘʪʦʤʥʦʾ ʝʣʝʢʪʨʦʩʪʘʥʮʽʾ ʚ ʋʢʨʘʾʥʽ

ʊʘʙʣʠʮʷ 4.ɿʥʘʯʝʥʥʷ ʦʩʽʜʘʥʥʷ ʦʜʥʽʻʾ ʟʽ ʩʧʦʨʫʜ ʘʪʦʤʥʦʾ ʝʣʝʢʪʨʦʩʪʘʥʮʽʾ ʚ ʋʢʨʘʾʥʽ

ˉ ʮʠʢʣʫ ɺʽʜʤʽʪʢʘ, ʤ ʦʩʽʜʘʥʥʷ, ʤʤ ʦʩʽʜʘʥʥʷ ʟʘ ʚʝʩʴ
ʧʝʨʽʦʜ, ʤʤ

35 103,2874 -0,6 0
36 103,2873 -0,1 -0,1
37 103,2871 -0,2 -0,3
38 103,2870 -0,1 -0,4
39 103,2867 -0,3 -0,7
40 103,2869 0,2 -0,5
41 103,2869 0 -0,5
42 103,2871 0,2 -0,3
43 103,2872 0,1 -0,2
44 103,2869 -0,3 -0,5
45 103,2869 0 -0,5
46 103,2873 0,4 -0,1
47 103,2871 -0,2 -0,3
48 103,2876 0,5 0,2
49 103,2878 0,2 0,4
50 103,2875 -0,3 0,1
51 103,2870 -0,5 -0,4
52 103,2878 0,8 0,4
53 103,2877 -0,1 0,3
54 103,2877 0 0,3

˻
ͫ͜
͒͊

ͤͤ
Ύ 

Y,
 ͣ
ͣ

t, ͼ͙͙͟͡

˥ͪ͊ͺ͜͟ ͦͫ͒͊ͤ͜Έ ͊͘ 20 ͼ͙͍͟͜͡ ͔͔͔ͫͨͦͫͭͪ͗ͤΈ

35 36
37 38
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ʆʪʞʝ ʜʣʷ ʪʝʭʥʽʯʥʦ  ʾ ʽʥʚʝʥʪʘʨʠʟʘʮʽʾ ʦʙ’ʻʢʪʽʚ ʽʟ ʩʢʣʘʜʥʠʤʠ ʜʝʬʦʨʤʘʮʽʷʤʠ ʩʣʽʜ ʚʠʢʦʥʫʚʘʪʠ
ʧʝʨʽʦʜʠʯʥ  ̔ ʩʧʦʩʪʝʨʝʞʝʥʥʷ  ̔ ʨʘʟʦʤ ʟ ʢʦʤʘʥʜʦʶ ʢʦʥʩʪʨʫʢʪʦʨʽʚ, ʘʨʭʽʪʝʢʪʦʨʽʚ  ̔ ʽʥʰʦʛʦ
ʽʥʞʝʥʝʨʥʦʛʦ ʧʝʨʩʦʥʘʣʫ ʚʞʠʚʘʪʠ ʧʨʝʚʝʥʪʠʚʥʽ ʟʘʭʦʜʠ ʜʣʷ ʫʥʠʢʥʝʥʥʷ ʥʝʜʦʧʫʩʪʠʤʠʭ ʚʝʣʠʯʠʥ
ʜʝʬʦʨʤʘʮʽʾ.
ɺʠʩʥʦʚʢʠ. ɺ ʩʪʘʪʪ  ̔ ʚʠʢʦʥʘʥʦ ʘʥʘʣʽʟ ʪʨʘʜʠʮʽʡʥʠʭ ʡ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʡ ʩʧʦʩʦʙʽʚ

ʛʝʦʜʝʟʠʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʩʢʣʘʜʥʠʭ ʧʨʝʮʠʟʽʡʥʠʭ ʩʪʨʘʪʝʛʽʯʥʦ-ʚʘʞʣʠʚʠʭ ʦʙ’ʻʢʪʽʚ ʷʢ ʩʢʣʘʜʦʚʦʾ
ʦʮʽʥʢʠ ʚʘʨʪʦʩʪ  ̔ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ. ʇʨʠ ʦʮʽʥʮ  ̔ ʽʥʚʝʩʪʠʮʽʡʥʦ  ʾ ʚʘʨʪʦʩʪʽ ʚʘʞʣʠʚʦ
ʚʨʘʭʦʚʫʚʘʪʠ ʪʝʭʥʽʯʥʫ ʩʢʣʘʜʦʚʫ, ʦʩʢʽʣʴʢʠ ʚʦʥʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʨʽʚʥʝʤ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʦʙ'ʻʢʪʫ,
ʡʦʛʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦʶ ʧʨʠʜʘʪʥʽʩʪʶ ʪʘ ʤʦʞʣʠʚʽʩʪʶ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ
ʤʘʡʙʫʪʥʴʦʤʫ.
ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ ʩʫʯʘʩʥʠʭ  ̔ ʪʨʘʜʠʮʽʡʥʠʭ ʤʝʪʦʜʽʚ ʛʝʦʜʝʟʠʯʥʦʛʦ

ʤʦʥʽʪʦʨʠʥʛʫ. ʆʧʪʠʤʘʣʴʥʠʤ ʧʽʜʭʦʜʦʤ ʜʦ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯ ʤʦʥʽʪʦʨʠʥʛʫ ʜʝʬʦʨʤʘʮʽʡʥʠʭ
ʧʨʦʮʝʩʽʚ ʩʧʦʨʫʜ ʻ  ʢʦʤʙʽʥʘʮʽʷ ʩʫʯʘʩʥʠʭ ʪʘ ʪʨʘʜʠʮʽʡʥʠʭ ʤʝʪʦʜʽʚ, ʟʘʣʝʞʥʦ ʚʽʜ ʢʦʥʢʨʝʪʥʠʭ
ʫʤʦʚ ʪʘ ʟʘʚʜʘʥʴ ʤʦʥʽʪʦʨʠʥʛʫ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʮʽʻ  ʾʢʦʤʙʽʥʘʮʽʾ ʜʦʟʚʦʣʠʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʷʢʽʩʥʽ ʪʘ
ʜʦʩʪʦʚʽʨʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʨʠ ʤʽʥʽʤʘʣʴʥʠʭ ʚʠʪʨʘʪʘʭ ʨʝʩʫʨʩʽʚ.
ʅʘʚʝʜʝʥʦ ʧʨʠʢʣʘʜ ʨʦʟʨʘʭʫʥʢʫ ʢʣʘʩʠʯʥʦʛʦ ʦʩʽʜʘʥʥʷ ʩʧʦʨʫʜʠ ʟ ʧʦʧʝʨʝʜʥʽʤ ʧʨʦʛʥʦʟʦʤ ʥʘ

ʜʚʘ ʮʠʢʣʠ ʽ ʥʘʚʝʜʝʥʦ ʜʘʥʽ ʦʩʽʜʘʥʥʷ ʷʢʽ ʚʘʞʢʦ ʧʽʜʜʘʶʪʴʩʷ ʧʨʦʛʥʦʟʫ, ʥʘ ʧʨʠʢʣʘʜʽ ʦʙ’ʻʢʪʫ, ʱʦ
ʨʦʟʪʘʰʦʚʘʥʠʡ ʥʘ ʪʝʨʠʪʦʨʽʾ ʦʜʥʽʻʾ ʟ ɸɽʉ ʋʢʨʘʾʥʠ ʽ ʤʘʻ ʩʪʨʘʪʝʛʽʯʥʝ ʟʥʘʯʝʥʥʷ. ɸ ʮʝ ʚ ʩʚʦʶ
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ʊʆʇʆɻʈɸʌʆ-ɻɽʆɼɽɿʀʏʅɽ ɿɸɹɽɿʇɽʏɽʅʅʗ ʆʎɯʅʂʀ ʊɽʍʅɯʏʅʆɻʆ ʉʊɸʅʋ
ɼʆʈɯɻ ʇʆʐʂʆɼɾɽʅʀʍ ɺʅɸʉʃɯɼʆʂ ɺɯʁʉʔʂʆɺʆɰ ɸɻʈɽʉɯɰ

ʎʚʠʢ ʆ.ɺ., ʘʩʧʽʨʘʥʪ
ʅʅɯ « ɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʾ»

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥ  ̔ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ,

ɸʚʪʦʨʠ ʦʢʨʝʩʣʠʣʠ ʧʝʨʝʚʘʛʠ ʡ ʥʝʜʦʣʽʢʠ ʩʫʯʘʩʥʠʭ ʪʘ ʪʨʘʜʠʮʽʡʥʠʭ ʤʝʪʦʜʽʚ ʩʪʚʦʨʝʥʥʷ ʚʝʣʠʢʦʤʘʩʰʪʘʙʥʠʭ
ʧʣʘʥʽʚ ʜʣʷ ʦʮʽʥʢʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʜʦʨʽʛ ʷʢʽ ʙʫʣʠ ʧʦʰʢʦʜʞʝʥʽ ʚʥʘʩʣʽʜʦʢ ʚʽʡʩʴʢʦʚʦʾ ʘʛʨʝʩʽʾ. ɸʚʪʦʨʘʤʠ
ʦʙˇʨʫʥʪʦʚʘʥʘ ʜʦʮʽʣʴʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘʭʝʦʤʝʪʨʠʯʥʦʛʦ ʟʥʽʤʘʥʥʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʩʫʯʘʩʥʠʭ ʦʧʪʠʢʦ-
ʝʣʝʢʪʨʦʥʥʠʭ ʪʘʭʝʦʤʝʪʨʽʚ.

The authors outlined the advantages and disadvantages of modern and traditional methods of creating large-scale
plans for assessing the technical condition of roads that were damaged as a result of military aggression. The authors
justified the expediency of using application of geodetic surveying with the use of modern total-stations.

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʬʘʭʽʚʮ  ̔ʟ ʛʝʦʜʝʟʽ  ʾʩʪʠʢʥʫʣʠʩʷ ʟ ʧʨʦʙʣʝʤʦʶ
ʩʢʣʘʜʥʦʛʦ ʧʦʻʜʥʘʥʥʷ ʚʩʽʭ ʤʦʞʣʠʚʠʭ ʟʨʫʯʥʠʭ ʤʝʪʦʜʽʚ ʡ ʟʘʩʦʙʽʚ ʪʦʧʦʛʨʘʬʽʯʥʦʛʦ ʟʥʽʤʘʥʥʷ, ʘ
ʩʘʤʝ ʚʘʞʢʽʩʪʶ ʟʘʩʪʦʩʫʚʘʥʥʷ ɹʇʃɸ, GPS-ʧʨʠʣʘʜʽʚ ʫ ʧʦʣʴʦʚʠʭ ʚʠʤʽʨʶʚʘʥʥʷʭ.
ʄʝʪʦʶ ʩʪʘʪʪʽ ʻ ʘʥʘʣʽʟ ʤʝʪʦʜʽʚ ʩʪʚʦʨʝʥʥʷ ʚʝʣʠʢʦʤʘʩʰʪʘʙʥʠʭ ʧʣʘʥʽʚ ʜʣʷ ʦʮʽʥʢʠ ʪʝʭʥʽʯʥʦʛʦ

ʩʪʘʥʫ ʜʦʨʽʛ ʷʢ  ̔ʙʫʣʠ ʧʦʰʢʦʜʞʝʥ  ̔ʚʥʘʩʣʽʜʦʢ ʚʽʡʩʴʢʦʚʦʾ ʘʛʨʝʩʽ .ʾ
ʆʩʥʦʚʥʠʡ ʤʘʪʝʨʽʘʣ.
ɼʣʷ ʷʢʽʩʥʦʛʦ ʦʮʽʥʢʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʜʦʨʽʛ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʜʦʨʦʞʥʴʦʛʦ ʧʦʣʦʪʥʘ ʡ ʜʦʨʦʛʠ

ʚʮʽʣʦʤʫ, ʷʢʽ ʙʫʣʠ ʧʦʰʢʦʜʞʝʥʽ ʚʥʘʩʣʽʜʦʢ ʚʽʡʩʴʢʦʚʦʾ ʘʛʨʝʩʽʾ ʨʦʩʽʾ ʧʨʦʪʠ ʋʢʨʘʾʥʠ, ʥʝʦʙʭʽʜʥʦ
ʩʪʚʦʨʠʪʠ ʷʢʽʩʥʠʡ ʪʦʧʦʛʨʘʬʽʯʥʠʡ ʧʣʘʥ. ʊʦʧʦʛʨʘʬʽʯʥʠʡ ʧʣʘʥ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʘʪʠ ʚʽʜʧʦʚʽʜʥʦ
ʜʦ ʚʠʤʦʛ ʽʥʩʪʨʫʢʮʽʾ ʟ ʪʦʧʦʛʨʘʬʽʯʥʦʛʦ ʟʥʽʤʘʥʥʷ ʚ ʤʘʩʰʪʘʙ  ̔ 1:500 [3], ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʨʷʜʢʫ
ʪʦʧʦʛʨʘʬʽʯʥʦʾ ʟʡʦʤʢʠ [4] ʪʘ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʇʦʩʪʘʥʦʚʠ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ «ʇʨʦ
ʟʘʪʚʝʨʜʞʝʥʥʷ ʇʦʨʷʜʢʫ ʚʝʜʝʥʥʷ ʜʝʨʞʘʚʥʦʛʦ ʦʙʣʽʢʫ ʪʦʧʦʛʨʘʬʦ-ʛʝʦʜʝʟʠʯʥʠʭ  ̔ʢʘʨʪʦʛʨʘʬʽʯʥʠʭ
ʨʦʙʽʪ» ʚʽʜ 1 ʚʝʨʝʩʥʷ 2023 ʨ. ˉ 938 [5].
ɼʦ ʦʩʥʦʚʥʠʭ ʧʨʠʯʠʥ ʧʦʰʢʦʜʞʝʥʥʷ ʜʦʨʽʛ ʩʣʽʜ ʚʽʜʥʝʩʪʠ:
- ʘʢʪʠʚʥʽ ʙʦʡʦʚ  ̔ʜʽʾ;
- ʘʚʽʘ- ʪʘ ʽʥʰ  ̔ʚʠʜʠ ʦʙʩʪʨʽʣʽʚ;
- ʚʥʘʩʣʽʜʦʢ ʨʫʭʫ ʚʽʡʩʴʢʦʚʦ  ʾʪʝʭʥʽʢʠ.
ʅʘ ʩʴʦʛʦʜʥʽh ʥʽ ʜʝʥʴ ʪʦʧʦʛʨʘʬʽʯʥʽ ʟʥʽʤʘʥʥʷ ʚʠʢʦʥʫʶʪʴ ʷʢ ʪʨʘʜʠʮʽʡʥʠʤʠ ʩʧʦʩʦʙʘʤʠ ʪʘʢ ʽ

ʩʫʯʘʩʥʠʤʠ ʩʧʦʩʦʙʘʤʠ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʯʘʩʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ [3].
ɺ ʨʦʙʦʪʽ [2] ʚʠʢʦʥʘʥʦ ʘʥʘʣʽʟ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʟʥʽʤʘʥʥʷ ʚʝʣʠʢʦʤʘʩʰʪʘʙʥʠʭ ʧʣʘʥʽʚ.

ɸʚʪʦʨʠ ʥʘʚʝʣʠ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ, ʟʘʩʪʦʩʫʚʘʥʥʷ ɹʇʃɸ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʚʝʣʠʢʦʤʘʩʰʪʘʙʥʠʭ
ʧʣʘʥʽʚ. ɸʚʪʦʨʠ [2] ʥʘʚʝʣʠ ʢʨʠʪʠʢʫ  ̔ ʪʨʘʜʠʮʽʡʥʠʭ ʤʝʪʦʜʽʚ ʩʪʚʦʨʝʥʥʷ ʚʝʣʠʢʦʤʘʩʰʪʘʙʥʠʭ
ʪʦʧʦʛʨʘʬʽʯʥʠʭ ʧʣʘʥʽʚ. ɼʦ ʥʘʚʝʜʝʥʠʭ ʥʝʜʦʣʽʢʽʚ ʟʘʩʪʦʩʫʚʘʥʥʷ GPS-ʟʥʽʤʘʥʴ ʚ ʨʦʙʦʪʽ [2] ʩʣʽʜ
ʚʽʜʥʝʩʪʠ ʱʝ ʽ ʥʝʜʦʣʽʢ, ʷʢʠʡ ʟ’ʷʚʠʚʩʷ ʧʽʩʣʷ ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʛʦ ʚʪʦʨʛʥʝʥʥʷ, ʘ ʩʘʤʝ –
ʚʽʜʩʫʪʥʽʩʪʴ ʚ ʧʦʣ  ̔ ʽʥʪʝʨʥʝʪʫ ʽ ʚʽʜʩʫʪʥʽʩʪʴ ʚʠʜʠʤʦʩʪʽ ʩʫʧʫʪʥʠʢʽʚ ʧʽʜ ʯʘʩ ʧʦʚʽʪʨʷʥʠʭ ʪʨʠʚʦʛ.
ʊʦʤʫ ʚʽʜʜʘʪʠ ʧʝʨʝʚʘʛʫ ʪʦʧʦʟʥʽʤʘʥʥʶ ʚʠʢʣʶʯʥʦ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ GPS – ʩʢʣʘʜʥʦ. ɼʦ
ʜʦʢʣʘʜʥʦʛʦ ʘʥʘʣʽʟʫ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʟʡʦʤʢʠ ʟ ɹʇʃɸ ʚ ʨʦʙʦʪ  ̔ [2] ʽ ʧʝʨʝʣʽʯʝʥʠʭ ʥʝʜʦʣʽʢʽʚ ʩʣʽʜ
ʚʽʜʥʝʩʪʠ ʪ  ̔ʞ ʥʝʜʦʣʽʢʠ, ʱʦ ʡ ʧʨʠ ʚʠʢʦʥʘʥʥ  ̔ʪʦʧʦʛʨʘʬʽʯʥʦʛʦ ʟʥʽʤʘʥʥʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ GPS-
ʧʨʠʣʘʜʽʚ. ʉʧʽʣʴʥʝ ʰʚʝʡʮʘʨʩʴʢʦ-ʫʢʨʘʾʥʩʴʢʝ ʘʢʮʽʦʥʝʨʥʝ ʪʦʚʘʨʠʩʪʚʦ «ʉʠʩʪʝʤ ʉʦʣʶʰʥʩ» ʷʢʝ ʻ
ʦʧʝʨʘʪʦʨʦʤ ʛʝʦʜʝʟʠʯʥʦʾ ɻʅʉʉ ʤʝʨʝʞʽ «System.NET», ʥʘʜʘʶʪʴ ʧʦʩʣʫʛʠ RTK-ʢʦʨʝʢʮʽʾ ʥʘ
ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʽ ʥʝʦʜʥʦʨʘʟʦʚʦ ʥʘ ʟʫʩʪʨʽʯʘʭ ʽʟ ʩʪʫʜʝʥʪʘʤʠ ʅʅɯ «ɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʾ»
ʥʘʛʦʣʦʰʫʚʘʣʠ ʥʘ ʦʟʥʘʯʝʥʠʭ ʚʠʱʝ ʧʨʦʙʣʝʤʘʭ ʧʦʚ’ʷʟʘʥʠʭ ʽʟ ʚʽʜʩʫʪʥʽʩʪʶ ʽʥʪʝʨʥʝʪʫ, ʝʣʝʢʪʨʠʢʠ
 ̔ ʚʽʜʩʫʪʥʦʩʪʽ ʥʘʷʚʥʦʩʪ  ̔ ʩʫʧʫʪʥʠʢʽʚ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʟʥʽʤʘʥʴ [1, 6]. ɺ ʨʦʙʦʪʽ [2] ʘʚʪʦʨʠ
ʢʨʠʪʠʢʫʶʪʴ ʪʘʭʝʦʤʝʪʨʠʯʥʝ ʟʥʽʤʘʥʥʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʩʫʯʘʩʥʠʭ ʦʧʪʠʢʦ-ʝʣʝʢʪʨʦʥʥʠʭ
ʪʘʭʝʦʤʝʪʨʽʚ. ɿʚʽʩʥʦ, ʱʦ ʪʘʢ  ̔ʥʝʜʦʣʽʢʠ, ʷʢ ʥʝʦʙʭʽʜʥʘ ʚʠʜʠʤʽʩʪʴ ʤʽʞ ʪʘʭʝʦʤʝʪʨʦʤ  ̔ʦʙ’ʻʢʪʦʤ
ʟʥʽʤʘʥʥʷ, ʥʠʟʴʢʘ ʦʧʝʨʘʪʠʚʥʽʩʪʴ ʟʥʽʤʘʥʥʷ, ʩʢʣʘʜʘʥʥʷ ʧʣʘʥʫ ʤʽʩʮʝʚʦʩʪʽ ʚʠʢʦʥʫʻʪʴʩʷ ʫ
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ʢʘʤʝʨʘʣʴʥʠʭ ʫʤʦʚʘʭ ʥʘ ʧʽʜʩʪʘʚʽ ʚʠʢʣʶʯʥʦ ʧʦʣʴʦʚʠʭ ʚʠʤʽʨʶʚʘʥʥ  ̔ ʽ ʘʙʨʠʩʽʚ ʤʘʶʪʴ ʟʥʘʯʝʥʥʷ.
ʇʨʦʪʝ, ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʪʦʧʦʛʨʘʬʽʯʥʦʛʦ ʧʣʘʥʫ ʜʦʨʦʛʠ ʚ ʤʘʩʰʪʘʙ  ̔1:500
ʚʘʨʪʦ ʙʫʣʦ ʙ ʧʦʻʜʥʫʚʘʪʠ ʚʩʽ ʤʦʞʣʠʚʽ ʩʫʯʘʩʥʽ ʩʧʦʩʦʙʠ. ɼʦ ʧʝʨʝʣʽʯʝʥʠʭ ʥʝʜʦʣʽʢʽʚ ʩʧʦʩʦʙʽʚ
ʩʪʚʦʨʝʥʥʷ ʚʝʣʠʢʦʤʘʩʰʪʘʙʥʠʭ ʟʡʦʤʦʢ ʩʣʽʜ ʚʽʜʥʝʩʪʠ ʱʝ ʡ ʥʘʩʪʫʧʥʽ:

- ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ɹʇʃɸ ʥʝʦʙʭʽʜʥʦ ʙʨʘʪʠ ʜʦʟʚʽʣ ʚ ʆɺɸ, ʘ ʮʝ ʤʦʞʝ ʙʫʪʠ ʥʝ ʦʜʥʘ ʆɺɸ,
ʷʢʱʦ ʜʦʨʦʛʠ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʤʝʞ ,̔ ʫʟʛʦʜʞʫʚʘʪʠ ʟʽ ʉʣʫʞʙʦʶ ʙʝʟʧʝʢʠ ʪʘ ʧʦʣʽʮʽʻʶ;

- ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʚʠʢʣʶʯʥʦ GPS ʤʦʞʝ ʩʪʘʪʠʩʷ, ʱʦ ʪʨʠʚʘʣʠʡ ʯʘʩ ʥʝ ʙʫʜʝ ʜʦʩʪʫʧʫ ʜʦ
ʩʫʧʫʪʥʠʢʽʚ ʽ ʨʦʙʦʪʘ ʙʫʜʝ ʥʝ ʚʠʢʦʥʘʥʘ. ʎʝʡ ʥʝʜʦʣʽʢ ʜʦʜʘʻʪʴʩʷ ʽ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ɹʇʃɸ, ʷʢʱʦ
ʜʦʟʚʽʣ ʙʫʣʦ ʦʪʨʠʤʘʥʦ.
ʆʪʞʝ, ʚ ʪʝʧʝʨʽʰʥʽʭ ʫʤʦʚʘʭ ʥʝ ʚʘʨʪʦ ʥʝʭʪʫʚʘʪʠ ʪʨʘʜʠʮʽʡʥʠʤ ʩʧʦʩʦʙʦʤ ʩʪʚʦʨʝʥʥʷ

ʚʝʣʠʢʦʤʘʩʰʪʘʙʥʠʭ ʪʦʧʦʛʨʘʬʽʯʥʠʭ ʧʣʘʥʽʚ ʪʘʭʝʦʤʝʪʨʠʯʥʠʤ ʟʥʽʤʘʥʥʷʤ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ
ʩʫʯʘʩʥʠʭ ʦʧʪʠʢʦ-ʝʣʝʢʪʨʦʥʥʠʭ ʪʘʭʝʦʤʝʪʨʽʚ. ʆʩʢʽʣʴʢʠ, ʧʝʨʝʚʘʛʦʶ ʜʘʥʦʛʦ ʩʧʦʩʦʙʫ ʻ ʪʝ, ʱʦ ʥʝ
ʧʦʪʨʝʙʫʻ ʥʘʷʚʥʦʩʪ  ̔ʝʣʝʢʪʨʠʢʠ, ʽʥʪʝʨʥʝʪʫ, ʩʫʧʫʪʥʠʢʽʚ  ̔ʜʦʟʚʦʣʽʚ. ɸʚʪʦʨʠ ʨʘʜʷʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠ
ʪʨʘʜʠʮʽʡʥʝ ʪʘʭʝʦʤʝʪʨʠʯʥʝ ʟʥʽʤʘʥʥʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʪʘʭʝʦʤʝʪʨʽʚ.
ʗʢ ʧʨʠʣʘʜ, ʥʘ ʨʠʩʫʥʢʫ 1 ʥʘʚʝʜʝʥʦ ʯʘʩʪʠʥʘ ʪʦʧʦʛʨʘʬʽʯʥʦ  ʾʟʡʦʤʢʠ ʚ ʤʘʩʰʪʘʙ  ̔1:500 ʜʦʨʦʛʠ

ʚ ʂʠʾʚʩʴʢʽʡ ʦʙʣʘʩʪʽ, ʷʢʘ ʙʫʣʘ ʧʦʰʢʦʜʞʝʥʘ ʚʥʘʩʣʽʜʦʢ ʙʦʡʦʚʠʭ ʜʽʡ.
ɺʠʩʥʦʚʢʠ. ɺ ʩʪʘʪʪʽ ʥʘʚʝʜʝʥʦ ʘʥʘʣʽʟ ʤʝʪʦʜʽʚ ʩʪʚʦʨʝʥʥʷ ʚʝʣʠʢʦʤʘʩʰʪʘʙʥʠʭ ʧʣʘʥʽʚ ʜʣʷ

ʦʮʽʥʢʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʜʦʨʽʛ ʷʢʽ ʙʫʣʠ ʧʦʰʢʦʜʞʝʥʽ ʚʥʘʩʣʽʜʦʢ ʚʽʡʩʴʢʦʚʦʾ ʘʛʨʝʩʽʾ. ʅʘʚʝʜʝʥʽ
ʦʙˇʨʫʥʪʦʚʘʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʜʦʮʽʣʴʥʦʩʪ  ̔ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʨʘʜʠʮʽʡʥʦʛʦ ʩʧʦʩʦʙʫ ʩʪʚʦʨʝʥʥʷ
ʚʝʣʠʢʦʤʘʩʰʪʘʙʥʠʭ ʪʦʧʦʛʨʘʬʽʯʥʠʭ ʧʣʘʥʽʚ ʪʘʭʝʦʤʝʪʨʠʯʥʠʤ ʟʥʽʤʘʥʥʷʤ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ
ʩʫʯʘʩʥʠʭ ʦʧʪʠʢʦ-ʝʣʝʢʪʨʦʥʥʠʭ ʪʘʭʝʦʤʝʪʨʽʚ.
ʅʘʚʝʜʝʥʦ ʧʨʠʢʣʘʜ ʩʪʚʦʨʝʥʥʷ ʪʦʧʦʛʨʘʬʽʯʥʦʛʦ ʧʣʘʥʫ ʚ ʤʘʩʰʪʘʙ  ̔ 1:500 ʜʦʨʦʛʠ ʚ ʂʠʾʚʩʴʢʽʡ

ʦʙʣʘʩʪ ,̔ ʷʢʘ ʙʫʣʘ ʧʦʰʢʦʜʞʝʥʘ ʚʥʘʩʣʽʜʦʢ ʘʢʪʠʚʥʠʭ ʙʦʡʦʚʠʭ ʜʽʡ.
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ʈʠʩʫʥʦʢ 1. ʊʦʧʦʛʨʘʬʽʯʥʠʡ ʧʣʘʥ ʚ ʤʘʩʰʪʘʙʽ 1:500 ʜʦʨʦʛʠ ʚ ʂʠʾʚʩʴʢʽʡ ʦʙʣʘʩʪʽ, ʷʢʘ ʧʦʩʪʨʘʞʜʘʣʘ ʚʥʘʩʣʽʜʦʢ
ʘʢʪʠʚʥʠʭ ʙʦʡʦʚʠʭ ʜʽʡ
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1. ɸʊ «ʉʠʩʪʝʤ ʉʦʣʶʰʥʩ» [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] – ʈʝʞʠʤ ʜʦʩʪʫʧʫ:
https://systemnet.com.ua/poslugi/

2. ɻʣʦʪʦʚ ɺ.ʄ., ɻʫʥʽʥʘ ɸ.ɺ. ɸʥʘʣʽʟ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʟʥʽʤʘʥʥʷ ʧʽʜ ʯʘʩ ʦʧʨʘʮʶʚʘʥʥʷ
ʚʝʣʠʢʦʤʘʩʰʪʘʙʥʠʭ ʧʣʘʥʽʚ. ɻʝʦʜʝʟʽ̫ , ʢʘʨʪʦʛʨʘʬʽʷ  ̔ʘʝʨʦʬʦʪʦʟʥʽʤʘʥʥʷ. ɺʠʧ. 83, 2016 ʨ.53-63 ʩ.

3. ɯʥʩʪʨʫʢʮʽʷ ʟ ʪʦʧʦʛʨʘʬʽʯʥʦʛʦ ʟʥʽʤʘʥʥʷ ʫ ʤʘʩʰʪʘʙʘʭ 1:5000, 1:2000, 1:1000 ʪʘ 1:500
(ɻʂʅʊɸ-2.04-02-98) ʟʘʪʚʝʨʜʞʝʥʘ ʥʘʢʘʟʦʤ ɻʦʣʦʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʛʝʦʜʝʟʽʾ, ʢʘʨʪʦʛʨʘʬʽʾ ʪʘ
ʢʘʜʘʩʪʨʫ ʧʨʠ ʂʘʙʽʥʝʪʽ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ʚʽʜ 9 ʢʚʽʪʥʷ 1998 ʨʦʢʫ ˉ 56. [ɽʣʝʢʪʨʦʥʥʠʡ
ʨʝʩʫʨʩ] – ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://zakon.rada.gov.ua/laws/show/z0393-98#Text

4. ʇʆʈʗɼʆʂ ʪʦʧʦʛʨʘʬʽʯʥʦʾ ʟʡʦʤʢʠ ʫ ʤʘʩʰʪʘʙʘʭ 1:5000, 1:2000, 1:1000 ʪʘ 1:500.
ʏʘʩʪʠʥʘ 1. ɿʘʛʘʣʴʥʽ ʧʦʣʦʞʝʥʥʷ (ʇʨʦʝʢʪ). ʋʢʨʘʾʥʩʴʢʝ ʪʦʚʘʨʠʩʪʚʦ ʛʝʦʜʝʟʽʾ ʽ ʢʘʨʪʦʛʨʘʬʽʾ.
[ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] – ʈʝʞʠʤ ʜʦʩʪʫʧʫ: http://utgk.org.ua/wp-
content/uploads/2020/11/%D0%9F%D0%BE%D1%80%D1%8F%D0%B4%D0%BE%D0%BA_%
D0%A7%D0%B0%D1%81%D1%82%D0%B8%D0%BD%D0%B0-1_2020_11_21.pdf

5. ʇʦʩʪʘʥʦʚʘ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ «ʇʨʦ ʟʘʪʚʝʨʜʞʝʥʥʷ ʇʦʨʷʜʢʫ ʚʝʜʝʥʥʷ
ʜʝʨʞʘʚʥʦʛʦ ʦʙʣʽʢʫ ʪʦʧʦʛʨʘʬʦ-ʛʝʦʜʝʟʠʯʥʠʭ ʽ ʢʘʨʪʦʛʨʘʬʽʯʥʠʭ ʨʦʙʽʪ» ʚʽʜ 1 ʚʝʨʝʩʥʷ 2023 ʨ. ˉ
938. [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] – ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://zakon.rada.gov.ua/laws/show/938-2023-
%D0%BF#Text

6. ʊʫʨʷʥʠʮʷ ʄ. ʆʩʦʙʣʠʚʦʩʪ  ̔ʚʠʢʦʨʠʩʪʘʥʥʷ ʈʊʂ ʪʝʭʥʦʣʦʛʽʡ ʚ ʛʝʦʜʝʟʽʾ, ʟʝʤʣʝʚʧʦʨʷʜʢʫʚʘʥʥʽ,
ʬʦʪʦʛʨʘʤʤʝʪʨʽʾ, ʢʘʨʪʦʛʨʘʬʽ  ʾ ʚ ʫʤʦʚʘʭ ʚʽʡʩʴʢʦʚʦʛʦ ʩʪʘʥʫ. [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] – ʈʝʞʠʤ
ʜʦʩʪʫʧʫ: https://www.youtube.com/watch?v=i1l4ac5LTKU.

ʈʝʢʦʤʝʥʜʦʚʘʥʦ ʜʦ ʜʨʫʢʫ ʥʘʫʢʦʚʠʤ ʢʝʨʽʚʥʠʢʦʤ: ʃʷʰʝʥʢʦ ɼ.ʆ. (ʜʦʢʪʦʨ ʛʝʦʛʨʘʬʽʯʥʠʭ ʥʘʫʢ,
ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʛʝʦʽʥʬʦʨʤʘʪʠʢʠ ʅʅɯ «ɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʾ» ʂʠʾʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ
ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ)

Tsvyk O. TOPOGRAPHIC AND GEODESIC PROVISION OF ASSESSMENT OF THE
TECHNICAL CONDITION OF ROADS DAMAGED AS A RESULT OF MILITARY
AGGRESSION

https://systemnet.com.ua/poslugi/
https://ivano-frankivska.land.gov.ua/info/instruktsiia-z-topohrafichnoho-znimannia-u-masshtabakh-15000-12000-11000-ta-1500-zatverdzhena-nakazom-holovnoho-upravlinnia-heodezii-kartohrafii-ta-kadastru-pry-kabineti-ministriv-ukrainy-vid/
https://ivano-frankivska.land.gov.ua/info/instruktsiia-z-topohrafichnoho-znimannia-u-masshtabakh-15000-12000-11000-ta-1500-zatverdzhena-nakazom-holovnoho-upravlinnia-heodezii-kartohrafii-ta-kadastru-pry-kabineti-ministriv-ukrainy-vid/
https://zakon.rada.gov.ua/laws/show/z0393-98#Text
http://utgk.org.ua/wp-content/uploads/2020/11/%D0%9F%D0%BE%D1%80%D1%8F%D0%B4%D0%BE%D0%BA_%D0%A7%D0%B0%D1%81%D1%82%D0%B8%D0%BD%D0%B0-1_2020_11_21.pdf
http://utgk.org.ua/wp-content/uploads/2020/11/%D0%9F%D0%BE%D1%80%D1%8F%D0%B4%D0%BE%D0%BA_%D0%A7%D0%B0%D1%81%D1%82%D0%B8%D0%BD%D0%B0-1_2020_11_21.pdf
http://utgk.org.ua/wp-content/uploads/2020/11/%D0%9F%D0%BE%D1%80%D1%8F%D0%B4%D0%BE%D0%BA_%D0%A7%D0%B0%D1%81%D1%82%D0%B8%D0%BD%D0%B0-1_2020_11_21.pdf
https://zakon.rada.gov.ua/laws/show/938-2023-%D0%BF#Text
https://zakon.rada.gov.ua/laws/show/938-2023-%D0%BF#Text
https://zakon.rada.gov.ua/laws/show/938-2023-%D0%BF#Text
https://zakon.rada.gov.ua/laws/show/938-2023-%D0%BF#Text
https://zakon.rada.gov.ua/laws/show/938-2023-%D0%BF#Text
https://www.youtube.com/watch?v=i1l4ac5LTKU


XIV ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʤʦʣʦʜʽʞʥʘ ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ-ʰʢʦʣʘ
«ʉʫʯʘʩʥʽ ʧʨʦʙʣʝʤʠ ʥʘʫʢ ʧʨʦ ɿʝʤʣʶ»

ʂʠʾʚ, 10-12 ʢʚʽʪʥʷ 2024 ʨ.

73

ɽʂʆʃʆɻɯʏʅɸ ɹɽɿʇɽʂɸ, ɻɯɼʈʆɻɽʆʃʆɻɯʗ, ɯʅɾɽʅɽʈʅɸ ɻɽʆʃʆɻɯʗ

ɺʀɿʅɸʏɽʅʅʗ ʂʆɽʌɯʎɯɭʅʊʋ ʌɯʃʔʊʈɸʎɯɰ  ɻʈʋɹʆʋʃɸʄʂʆɺʀʍ ʊɽʈʀɻɽʅʅʆ-
ʂɸʈɹʆʅɸʊʅʀʍ ɺɯɼʂʃɸɼɯɺ ɺ ʄɽɾɸʍ

ʄ. ʉʊɸʈʆʂʆʉʊʗʅʊʀʅɯɺ, ʍʄɽʃʔʅʀʎʔʂʆɰ ʆɹʃɸʉʊɯ, ɿɸ ɼʆʇʆʄʆɻʆʖ
ɽʄʇɯʈʀʏʅʀʍ ʌʆʈʄʋʃ

ʂʫʨʪʘ ʂ.ɼ., ʩʪʫʜʝʥʪʢʘ
ʅʅɯ «ɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʾ»

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥ  ̔ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ

ɼʦʩʣʽʜʞʝʥʦ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʤʧʽʨʠʯʥʠʭ ʬʦʨʤʫʣ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʬʽʣʴʪʨʘʮʽʾ ʫ
ʪʝʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʠʭ ʚʽʜʢʣʘʜʘʭ ʥʘ ʧʨʠʢʣʘʜʽ ʩʘʨʤʘʪʩʴʢʦʛʦ ʚʦʜʦʥʦʩʥʦʛʦ ʛʦʨʠʟʦʥʪʫ ʫ ʤ. ʉʪʘʨʦʢʦʩʪʷʥʪʠʥʽʚ,
ʍʤʝʣʴʥʠʮʴʢʦʾ ʦʙʣʘʩʪʽ. ɼʣʷ ʧʦʨʽʚʥʷʥʥʷ ʚʠʢʦʨʠʩʪʘʥʦ ʬʦʨʤʫʣʠ ʂʨʶʛʝʨʘ, ʂʦʟʝʥʽ ʪʘ ʊʝʨʮʘʛʽ. ʈʝʟʫʣʴʪʘʪʠ
ʧʽʜʢʨʝʩʣʶʶʪʴ ʥʝʦʙʭʽʜʥʽʩʪ  ɹʫʪʦʯʥʝʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʤʝʪʦʜʽʚ ʜʣʷ ʮʴʦʛʦ ʪʠʧʫ ˇʨʫʥʪʽʚ.

The possibility of using empirical formulas to determine hydraulic conductivity in terrigenous-carbonate deposits
was investigated using the example of the Sarmatian aquifer in the city of Starokostiantyniv, Khmelnytskyi region.
Krueger, Kozeny, and Terzaghi formulas were compared. The results emphasize the need to refine calculation methods
for this type of soil.

ɺ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʜʽʣʷʥʢʘ ʜʦʩʣʽʜʞʝʥʴ ʨʦʟʪʘʰʦʚʘʥʘ ʚ ʍʤʝʣʴʥʠʮʴʢʽʡ
ʦʙʣʘʩʪ ,̔ ʍʤʝʣʴʥʠʮʴʢʦʤʫ ʨʘʡʦʥ ,̔ ʤ. ʉʪʘʨʦʢʦʩʪʷʥʪʠʥʽʚ.
ɿʘ ʜʘʥʠʤʠ ʚʠʰʫʢʫʚʘʥʴ, ʱʦ ʧʨʦʚʦʜʠʣʠʩʴ ʫ ʚʝʨʝʩʥʽ 2018 ʨʦʢʫ, ʜʦ ʛʣʠʙʠʥʠ 21 ʤ ʨʦʟʢʨʠʪʽ

ʪʦʚʱʽ ʚ ʤʝʞʘʭ ʨʦʟʨʽʟʫ ʩʬʦʨʤʦʚʘʥʽ ʧʘʣʝʦʛʝʥʦʚʦʶ, ʥʝʦʛʝʥʦʚʦʶ ʪʘ ʯʝʪʚʝʨʪʠʥʥʦʶ ʩʠʩʪʝʤʘʤʠ
[3].
ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʛʦʣʦʚʥʦʾ ʟʘʜʘʯʽ ʥʘʡʙʽʣʴʰʫ ʮʽʢʘʚʽʩʪʴ ʩʪʘʥʦʚʠʪʴ ʥʝʦʛʝʥʦʚʘ ʩʠʩʪʝʤʘ, ʱʦ

ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʤʝʞʘʭ ʜʽʣʷʥʢʠ ʤʽʦʮʝʥʦʚʠʤ ʚʽʜʜʽʣʦʤ, ʩʘʨʤʘʪʩʴʢʠʤ ʨʝʛʽʦʷʨʫʩʦʤ, ʘ ʩʘʤʝ
ʪʦʚʱʝʶ ʚʘʧʥʷʢʽʚ ʪʘ ʾ  ʾʢʦʨʦʶ ʚʠʚʽʪʨʶʚʘʥʥʷ (N1v).
ʇʦʨʦʜʠ ʧʨʝʜʩʪʘʚʣʝʥ  ̔ ʧʨʦʰʘʨʢʘʤʠ  ̔ ʣʽʥʟʘʤʠ ʚʘʧʥʷʢʽʚ, ʧʽʩʢʦʚʠʢʽʚ, ʧʽʩʢʽʚ ʫ ʪʦʚʱʽ ʛʣʠʥ.

ɺʘʧʥʷʢʠ ʧʝʨʝʚʘʞʥʦ ʜʝʪʨʠʪʦ-ʦʦʣʽʪʦʚʽ, ʜʝʪʨʠʪʦ-ʧʝʣʽʪʦʤʦʨʬʥ ,̔ ʨʽʜʰʝ ʜʝʪʨʠʪʦʚʽ ʪʘ
ʜʨʽʙʥʦʦʣʽʪʦʚ ,̔ ʞʦʚʪʫʚʘʪʦ-ʩʚʽʪʣʦ-ʩʽʨʽ, ʽʥʦʜ  ̔ ʪʨʽʱʠʥʫʚʘʪʽ, ʯʘʩʪʦ ʟ ʥʝʚʝʣʠʢʠʤʠ ʢʘʚʝʨʥʦʟʥʠʤʠ
ʧʫʩʪʦʪʘʤʠ, ʟʘʧʽʩʦʯʝʥʽ ʨʽʟʥʦʟʝʨʥʠʩʪʠʤ ʢʚʘʨʮʦʚʠʤ ʧʽʩʢʦʤ ʪʘ ʩʫʧʽʩʢʦʤ. ʋ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ
ʨʦʟʨʽʟʫ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʩʬʦʨʤʦʚʘʥʘ ʧʦʪʫʞʥʘ ʢʦʨʘ ʚʠʚʽʪʨʶʚʘʥʥʷ ʚʘʧʥʷʢʽʚ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ
ʩʽʨʠʤ, ʩʚʽʪʣʦ-ʩʽʨʠʤ, ʞʦʚʪʫʚʘʪʦ-ʩʽʨʠʤ ʢʦʣʴʦʨʘʤʠ, ʧʦʜʝʢʫʜʠ ʟ ʚʢʣʶʯʝʥʥʷʤ ʱʝʙʝʥʶ ʚʘʧʥʷʢʫ
ʥʠʟʴʢʦʾ ʤʽʮʥʦʩʪʽ [3,4].
ɺ ʤʝʞʘʭ ʨʦʟʚʽʜʘʥʦ  ʾ ʛʣʠʙʠʥʠ ʥʘ ʜʽʣʷʥʮʽ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʜʚʘ ʚʦʜʦʥʦʩʥʠʭ

ʛʦʨʠʟʦʥʪʠ: ʚʦʜʦʥʦʩʥʠʡ ʛʦʨʠʟʦʥʪ ʫ ʚʽʜʢʣʘʜʘʭ ʩʘʨʤʘʪʩʴʢʦʛʦ ʨʝʛʽʦʷʨʫʩʫ ʤʽʦʮʝʥʫ ʽ ʥʘʧʽʨʥʠʡ
ʚʦʜʦʥʦʩʥʠʡ ʛʦʨʠʟʦʥʪ ʚ ʦʙʫʭʽʚʩʴʢʽʡ ʩʚʽʪ  ̔ʝʦʮʝʥʫ [10].
ɺʦʜʦʥʦʩʥʠʡ ʛʦʨʠʟʦʥʪ ʫ ʚʽʜʢʣʘʜʘʭ ʩʘʨʤʘʪʩʴʢʦʛʦ ʨʝʛʽʦʷʨʫʩʫ ʤʽʦʮʝʥʫ ʤʘʻ ʧʦʚʩʶʜʥʝ

ʧʦʰʠʨʝʥʥʷ. ʅʘ ʧʝʨʽʦʜ ʚʠʰʫʢʫʚʘʥʴ ʛʣʠʙʠʥʘ ʟʘʣʷʛʘʥʥʷ ʨʽʚʥʷ ʩʪʘʥʦʚʠʣʘ 2,8-6,5 ʤ, ʱʦ
ʚʽʜʧʦʚʽʜʘʻ ʘʙʩʦʣʶʪʥʠʤ ʚʽʜʤʽʪʢʘʤ 265,66-267,65 ʤ [3].
ɺʠʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʬʽʣʴʪʨʘʮʽʾ ʥʝʦʙʭʽʜʥʝ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʫʭʫ ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʪʘ

ʨʦʟʨʦʙʢʠ ʟʘʭʦʜʽʚ ʱʦʜʦ ʾʭ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. ɿʥʘʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʬʽʣʴʪʨʘʮʽʾ
ʥʝʦʙʭʽʜʥʝ ʜʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʠʩʪʝʤ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʪʘ ʚʦʜʦʚʽʜʚʝʜʝʥʥʷ, ʘ ʪʘʢʦʞ ʦʮʽʥʢʠ
ʨʠʟʠʢʽʚ ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʥʠʭ ʜʞʝʨʝʣ.

 ʂʦʝʬʽʮʽʻʥʪ ʬʽʣʴʪʨʘʮʽʾ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʣʘʩʪʠʚʦʩʪʝʡ ʛʽʨʩʴʢʦ  ʾ ʧʦʨʦʜʠ (ʛʝʦʤʝʪʨʽʾ ʧʦʨʦʚʦʛʦ
ʧʨʦʩʪʦʨʫ) ʪʘ ʚʽʜ ʛʽʜʨʦʜʠʥʘʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʨʽʜʠʥʠ, ʷʢʘ ʬʽʣʴʪʨʫʻʪʴʩʷ (ʛʫʩʪʠʥʠ, ʚ`ʷʟʢʦʩʪ ,̔
ʪʝʤʧʝʨʘʪʫʨʠ) [2].
ɺʘʨʪʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʨʝʘʣʴʥʝ ʚʦʜʦʚʤʽʩʥʝ ʩʝʨʝʜʦʚʠʱʝ ʟʚʠʯʘʡʥʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ

ʥʝʦʜʥʦʨʽʜʥʽʩʪʶ ʬʽʣʴʪʨʘʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. ʇʽʜ ʬʽʣʴʪʨʘʮʽʡʥʦʶ ʥʝʦʜʥʦʨʽʜʥʽʩʪʶ ʨʦʟʫʤʽʶʪʴ
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ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʩʘʤʝ ʟʤʽʥʫ ʢʦʝʬʽʮʽʻʥʪʽʚ ʬʽʣʴʪʨʘʮʽ ,ʾ ʷʢʽ ʤʦʞʫʪʴ ʚʘʨʽʶʚʘʪʠʩʷ ʚ ʜʫʞʝ ʰʠʨʦʢʠʭ
ʤʝʞʘʭ ʥʘʚʽʪʴ ʜʣʷ ʦʜʥʽʻʾ ʣʽʪʦʣʦʛʽʯʥʦʾ ʨʽʟʥʠʮ  ̔ʧʦʨʽʜ [1].
ʄʝʪʦʜʠ ʚʠʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ ʬʽʣʴʪʨʘʮʽʾ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ ʧʦʣʴʦʚʽ,

ʣʘʙʦʨʘʪʦʨʥʽ ʪʘ ʨʦʟʨʘʭʫʥʢʦʚ  ̔ʤʘʪʝʤʘʪʠʯʥ  ̔(ʝʤʧʽʨʠʯʥʽ).
ʈʦʟʨʘʭʫʥʢʦʚʽ ʤʝʪʦʜʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʘʥʽ ʧʨʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʠʡ ʩʢʣʘʜ ʪʘ ʬʽʟʠʯʥʽ

ʚʣʘʩʪʠʚʦʩʪ  ̔ˇʨʫʥʪʫ ʪʘ ʙʘʟʫʶʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥ  ̔ʝʤʧʽʨʠʯʥʠʭ ʬʦʨʤʫʣ.
ɺ ʤʝʞʘʭ ʮʽʻʾ ʥʘʫʢʦʚʦ  ʾ ʨʦʙʦʪʠ ʜʣʷ ʱʝʙʝʥʠʩʪʦ-ʜʨʝʩʚ'ʷʥʦʛʦ ˇʨʫʥʪʫ ʽʟ ʩʫʧʽʱʘʥʠʤ

ʟʘʧʦʚʥʶʚʘʯʝʤ ʪʘ ʱʝʙʝʥʶ ʚʘʧʥʷʢʫ ʥʠʟʴʢʦ  ʾʤʽʮʥʦʩʪʽ ʙʫʣʦ ʨʦʟʨʘʭʦʚʘʥʦ ʢʦʝʬʽʮʽʻʥʪ ʬʽʣʴʪʨʘʮʽʾ
ʟʘ ʪʨʴʦʤʘ ʬʦʨʤʫʣʘʤʠ: ʂʨʶʛʝʨʘ, ʂʦʟʝʥ  ̔ʪʘ ʊʝʨʮʘʛ .̔

ʊʘʙʣʠʮʷ 1. ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ ʢʦʝʬʽʮʽʻʥʪʫ ʬʽʣʴʪʨʘʮʽʾ ʟʘ ʬʦʨʤʫʣʦʶ ʂʨʶʛʝʨʘ, ʂʦʟʝʥʽ ʪʘ ʊʝʨʮʘʛʽ

ʅ
ʦʤ
ʝʨ

 ʚ
ʠʨ
ʦʙ
ʢʠ

ʃ
ʘʙ
ʦʨ
ʘʪ
ʦʨ
ʥʠ
ʡ

ʥʦ
ʤʝ
ʨ 
ʟʨ
ʘʟ
ʢʘ ɺʽʜʩʦʪʢʦʚʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ

ʛʨʫʙʦʫʣʘʤʢʦʚʦʾ ʬʨʘʢʮʽʾ ʜʦ ʧʽʱʘʥʦ-
ʧʠʣʫʚʘʪʦʾ, %

ʂʬ, ʤ/ʜʦʙ

ʌʦʨʤʫʣʘ
ʂʨʶʛʝʨʘ

ʌʦʨʤʫʣʘ
ʂʦʟʝʥʽ

ʌʦʨʤʫʣʘ
ʊʝʨʮʘʛʽɻʨʫʙʦʫʣʘʤʢʦʚʘ

ʬʨʘʢʮʽʷ, %
ʇʽʱʘʥʦ-ʧʠʣʫʚʘʪʘ
ʬʨʘʢʮʽʷ, %

1 2 51% 49% 1,08 1,75 2,69
4 15 51% 49% 0,75 5,37 8,24
7 26 52% 48% 1,35 1,75 2,69
7 27 51% 49% 1,86 0,99 1,51
9 33 51% 49% 0,95 3,95 6,05

13 47 53% 47% 1,2 1,75 2,69
20 66 50% 50% 0,85 3,32 5,09
24 81 51% 49% 2,24 0,69 1,05
32 111 51% 49% 0,63 7,01 10,76
38 131 57% 43% 1,66 0,69 1,05
39 135 76% 24% 0,13 98,64 151,33
47 165 53% 47% 2,39 0,44 0,67
54 186 57% 43% 1,45 0,99 1,51
54 187 55% 45% 0,32 15,78 24,21
57 196 51% 49% 3,03 0,44 0,67
58 199 75% 25% 0,26 10,96 16,81
63 209 53% 47% 1,4 0,99 1,51
66 217 51% 49% 3,02 0,44 0,67
68 222 52% 48% 1,55 0,69 1,05
72 236 51% 50% 1,93 0,69 1,05
74 242 51% 49% 0,98 3,95 6,05
77 252 55% 45% 1,82 0,69 1,05
81 267 94% 6% 0,03 355104 544794,5
82 271 78% 22% 0,31 10,96 16,81
88 286 84% 16% 0,06 274 420,37
90 292 18% 82% 6,13 0,32 0,49
91 296 55% 45% 0,75 5,37 8,24
92 299 88% 12% 0,05 1096 1681,46
95 303 32% 68% 5,05 0,28 0,43
98 307ʘ 85% 15% 0,12 74,09 113,67
102 315 34% 66% 3,68 0,44 0,67

ɿʚʘʞʘʶʯʠ ʥʘ ʥʝʦʜʥʦʨʽʜʥʽʩʪʴ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ, ʚʦʥʠ ʧʦʪʨʝʙʫʶʪʴ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ
ʫʟʘʛʘʣʴʥʝʥʥʷ. ɼʣʷ ʮʴʦʛʦ ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ ʥʦʨʤʘʪʠʚʥʽ ʪʘ ʨʦʟʨʘʭʫʥʢʦʚʽ ʧʦʢʘʟʥʠʢʠ.
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ʈʦʟʨʘʭʫʥʢʦʚʽ ʪʘ ʥʦʨʤʘʪʠʚʥ  ̔ ʧʦʢʘʟʥʠʢʠ ʜʣʷ ʪʨʴʦʭ ʨʦʟʛʣʷʥʫʪʠʭ ʚʠʧʘʜʢʽʚ ʦʙʯʠʩʣʝʥʥʷ
ʢʦʝʬʽʮʽʻʥʪʫ ʬʽʣʴʪʨʘʮʽʾ ʙʫʣʦ ʚʠʢʦʥʘʥʦ ʥʘ ʦʩʥʦʚʽ ɼʉʊʋ ɹ ɺ.2.1-5-96 «ˆʨʫʥʪʠ. ʄʝʪʦʜʠ
ʩʪʘʪʠʩʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʧʨʦʙʫʚʘʥʴ» [5]. ʈʝʟʫʣʴʪʘʪʠ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 2.

ʊʘʙʣʠʮʷ 2. ʈʦʟʨʘʭʫʥʢʦʚʽ ʪʘ ʥʦʨʤʘʪʠʚʥʽ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ ʬʽʣʴʪʨʘʮʽʾ, ʤ/ʜʦʙ

ʅʘʟʚʘ ʬʦʨʤʫʣʠ

ʈʦʟʨʘʭʫʥʢʦʚʽ ʟʥʘʯʝʥʥʷ

ʂʬ, ʤ/ʜʦʙ ʅʦʨʤʘʪʠʚʥʝ ʟʥʘʯʝʥʥʷ

ʂʬ, ʤ/ʜʦʙʂʦʝʬʽʮʽʻʥʪ ʥʘʜʽʡʥʦʩʪʽ

ˇʨʫʥʪʫ ʟʽ ʟʥʘʢʦʤ «-»

ʂʦʝʬʽʮʽʻʥʪ ʥʘʜʽʡʥʦʩʪʽ

ˇʨʫʥʪʫ ʟʽ ʟʥʘʢʦʤ «+»

ʌʦʨʤʫʣʘ ʂʨʶʛʝʨʘ 1,00 1,76 1,38

ʌʦʨʤʫʣʘ ʂʦʟʝʥʽ 1,51 3,66 2,59

ʌʦʨʤʫʣʘ ʊʝʨʮʘʛʽ 2,32 5,64 3,98

ʅʘʨʘʟʽ ʟʘʛʘʣʴʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʚʦʜʦʧʨʦʥʠʢʥʦʩʪʽ ʫ ʛʨʫʙʦʫʣʘʤʢʦʚʠʭ ʪʝʨʠʛʝʥʥʦ-
ʢʘʨʙʦʥʘʪʥʠʭ ʚʽʜʢʣʘʜʘʭ ʨʦʟʨʘʭʫʥʢʦʚʠʤ ʝʤʧʽʨʠʯʥʠʤ ʤʝʪʦʜʦʤ ʥʝ ʽʩʥʫʻ.
ɺ ʙʽʣʴʰʦʩʪ  ̔ ʚʠʧʘʜʢʽʚ ʧʨʠ ʨʦʟʨʘʭʫʥʢʘʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪ  ̔ ʢʣʘʩʠʬʽʢʘʮʽʾ

ʢʦʝʬʽʮʽʻʥʪʫ ʬʽʣʴʪʨʘʮʽ .ʾ ʋʟʘʛʘʣʴʥʝʥʽ ʫʷʚʣʝʥʥʷ ʧʨʦ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʚʝʣʠʯʠʥʠ ʛʝʦʬʽʣʴʪʨʘʮʽʡʥʦʛʦ
ʧʘʨʘʤʝʪʨʫ ʣʽʪʦʣʦʛʽʯʥʦʤʫ ʦʧʠʩʫ ʤʽʩʪʷʪʴʩʷ ʚ ʯʠʩʝʣʴʥʠʭ ʧʫʙʣʽʢʘʮʽʷʭ, ʜʦʚʽʜʥʠʢʘʭ, ʧʽʜʨʫʯʥʠʢʘʭ,
ʧʦʩʽʙʥʠʢʘʭ [1].
ɿʘ ʜʘʥʠʤʠ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʱʦ ʧʨʦʚʦʜʠʣʠʩʴ ʧʽʜ ʯʘʩ ʽʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʽʯʥʠʭ

ʚʠʰʫʢʫʚʘʥʥʷʭ ʥʘ ʪʝʨʠʪʦʨʽ ,ʾ ʢʦʝʬʽʮʽʻʥʪ ʬʽʣʴʪʨʘʮʽʾ ʜʣʷ ʱʝʙʝʥʠʩʪʦ-ʜʨʝʩʚ'ʷʥʦʛʦ ˇʨʫʥʪʫ ʽʟ
ʩʫʧʽʱʘʥʠʤ ʟʘʧʦʚʥʶʚʘʯʝʤ ʪʘ ʱʝʙʝʥʶ ʚʘʧʥʷʢʫ ʥʠʟʴʢʦʾ ʤʽʮʥʦʩʪʽ ʩʪʘʥʦʚʠʪʴ 8,6 ʤ/ʜʦʙ [3].
ʗʢʱʦ ʧʦʨʽʚʥʶʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ, ʟ ʟʘʟʥʘʯʝʥʠʤ ʫ ʽʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʽʯʥʦʤʫ ʟʚʽʪʽ, ʤʦʞʥʘ

ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʣʠʰʝ ʨʝʟʫʣʴʪʘʪʠ ʟʘ ʬʦʨʤʫʣʦʶ ʊʝʨʮʘʛʽ ʥʘʙʣʠʞʘʶʪʴʩʷ ʜʦ ʦʙʨʘʥʦʛʦ
ʟʥʘʯʝʥʥʷ. ʇʨʠʧʫʱʝʥʥʷʤ ʱʦʜʦ ʪʘʢʦʾ ʨʽʟʥʠʮʽ ʻ ʚʽʜʩʫʪʥʽʩʪʴ ʚʨʘʭʫʚʘʥʥʷ ʧʨʠ ʨʦʟʨʘʭʫʥʢʘʭ
ʤʽʥʝʨʘʣʴʥʦʛʦ ʩʢʣʘʜʫ ʪʘ ʪʨʽʱʠʥʫʚʘʪʦʩʪ  ̔ʚʘʧʥʷʢʫ.
ʇʨʠ ʨʦʟʨʘʭʫʥʢʘʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʩʽʭ ʝʤʧʽʨʠʯʥʠʭ ʬʦʨʤʫʣ ʚʠʥʠʢʘʶʪʴ ʧʦʭʠʙʢʠ, ʷʢʽ

ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʘʚʠʱʝʥʥʷ ʘʙʦ ʟʘʥʠʞʝʥʥʷ ʟʥʘʯʝʥʥʷ ʂʬ. ʊʦʤʫ ʧʨʠ ʨʦʟʨʘʭʫʥʢʫ ʢʦʝʬʽʮʽʻʥʪʘ
ʬʽʣʴʪʨʘʮʽʾ ʚʘʞʣʠʚʦ ʚʨʘʭʦʚʫʚʘʪʠ ʥʝ ʣʠʰʝ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʠʡ ʩʢʣʘʜ ˇʨʫʥʪʫ ʪʘ ʡʦʛʦ ʧʦʨʠʩʪʽʩʪʴ,
ʘʣʝ ʡ ʽʥʰʽ ʬʘʢʪʦʨʠ, ʪʘʢ  ̔ʷʢ ʡʦʛʦ ʥʝʦʜʥʦʨʽʜʥʽʩʪʴ, ʥʘʷʚʥʽʩʪʴ ʪʨʽʱʠʥʫʚʘʪʦʩʪ ,̔ ʤʽʥʝʨʘʣʦʛʽʯʥʠʡ
ʩʢʣʘʜ ʧʦʨʦʜʠ, ʱʦ ʜʨʝʥʫʻʪʴʩʷ, ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʨʦʟʯʠʥʫ, ʪʝʤʧʝʨʘʪʫʨʫ, ʛʽʜʨʦʜʠʥʘʤʽʯʥ  ̔ʫʤʦʚʠ ʪʘ
ʚʧʣʠʚ ʙʽʦʪʠ.
ʅʘʡʙʽʣʴʰʫ ʧʦʭʠʙʢʫ ʤʦʞʝ ʚʥʦʩʠʪʠ ʩʘʤʝ ʧʦʨʠʩʪʽʩʪʴ ˇʨʫʥʪʫ ʚ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ, ʘʜʞʝ ʚ

ʮʴʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʧʨʠ ʨʦʟʨʘʭʫʥʢʘʭ ʙʫʣʦ ʚʟʷʪʦ ʩʘʤʝ ʫʩʝʨʝʜʥʝʥ  ̔ʜʘʥʽ ʜʣʷ ʚʩʽʭ ʟʨʘʟʢʽʚ ˇʨʫʥʪʫ.
ʊʘʢʦʞ ʫʩ  ̔ʚʠʢʦʨʠʩʪʘʥ  ̔ʬʦʨʤʫʣʠ ʙʽʣʴʰʦʶ ʤʽʨʦʶ ʙʘʟʫʶʪʴʩʷ ʥʘ ʣʽʥʽʡʥʦʤʫ ʟʘʢʦʥ  ̔ʬʽʣʴʪʨʘʮʽʾ

ɼʘʨʩʽ ʽ ʻ ʧʽʜʭʦʜʷʱʠʤʠ ʜʣʷ ʚʠʧʘʜʢʽʚ, ʢʦʣʠ ʬʽʣʴʪʨʘʮʽʷ ʻ ʣʘʤʽʥʘʨʥʦʶ ʚ ʧʽʱʘʥʽʡ ʪʦʚʱʽ ˇʨʫʥʪʫ. ɺ
ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ ʥʘʷʚʥʽʩʪʴ ʛʨʫʙʦʫʣʘʤʢʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚʘʧʥʷʢʫ ʚ ʟʥʘʯʥʽʡ ʢʽʣʴʢʦʩʪ  ̔ ʤʦʞʝ
ʩʚʽʜʯʠʪʠ ʧʨʦ ʧʝʨʝʭʽʜ ʣʘʤʽʥʘʨʥʦʛʦ ʨʫʭʫ ʜʦ ʪʫʨʙʫʣʝʥʪʥʦʛʦ ʚ ʤʝʞʘʭ ʚʦʜʦʥʦʩʥʦʛʦ ʧʣʘʩʪʘ, ʱʦ
ʪʘʢʦʞ ʤʦʞʝ ʜʘʚʘʪʠ ʧʦʭʠʙʢʠ ʧʨʠ ʨʦʟʨʘʭʫʥʢʘʭ.
ɺʘʞʣʠʚʦ ʧʘʤ'ʷʪʘʪʠ, ʱʦ ʞʦʜʥʘ ʬʦʨʤʫʣʘ ʥʝ ʤʦʞʝ ʘʙʩʦʣʶʪʥʦ ʪʦʯʥʦ ʚʨʘʭʫʚʘʪʠ ʚʩ  ̔ʬʘʢʪʦʨʠ,

ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʢʦʝʬʽʮʽʻʥʪ ʬʽʣʴʪʨʘʮʽʾ, ʘʣʝ ʜʘʚʘʪʠ ʥʘʙʣʠʞʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʫʩʽʭ
ʧʝʨʝʚʘʞʘʶʯʠʭ ʬʘʢʪʦʨʽʚ ʚʧʣʠʚʫ ʥʘ ʨʝʟʫʣʴʪʘʪ – ʮʽʣʢʦʤ ʤʦʞʣʠʚʦ.
ʆʪʞʝ, ʝʤʧʽʨʠʯʥʽ ʤʝʪʦʜʠ ʨʦʟʨʘʭʫʥʢʫ ʢʦʝʬʽʮʽʻʥʪʘ ʬʽʣʴʪʨʘʮʽʾ ʧʦʪʨʝʙʫʶʪʴ ʧʦʜʘʣʴʰʦʛʦ

ʚʠʚʯʝʥʥʷ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪ  ̔ ʪʘ ʜʦʩʪʦʚʽʨʥʦʩʪ  ̔ ʧʨʦʛʥʦʟʽʚ ʧʨʦʮʝʩʫ ʬʽʣʴʪʨʘʮʽʾ ʚʦʜʠ ʚ
ˇʨʫʥʪ ,̔ ʱʦ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʜʦʟʚʦʣʠʪʴ ʨʘʮʽʦʥʘʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʘ ʦʭʦʨʦʥʷʪʠ ʚʦʜʥʽ
ʨʝʩʫʨʩʠ, ʘ ʪʘʢʦʞ ʝʢʦʥʦʤʠʪʠ ʯʘʩ ʪʘ ʢʦʰʪʠ ʥʘ ʧʨʦʚʝʜʝʥʥʽ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʠʭ ʪʘ ʽʥʞʝʥʝʨʥʦ-
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ʛʝʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʱʦ ʦʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʦ ʚ ʫʤʦʚʘʭ ʢʨʠʟʦʚʦʾ ʩʠʪʫʘʮʽʾ, ʢʦʣʠ ʥʝʦʙʭʽʜʥʦ
ʰʚʠʜʢʦ ʪʘ ʝʬʝʢʪʠʚʥʦ ʚʽʜʥʦʚʣʶʚʘʪʠ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ʪʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʥʘʣʝʞʥʠʡ ʨʽʚʝʥʴ
ʙʝʟʧʝʢʠ ʜʣʷ ʤʝʰʢʘʥʮʽʚ ʧʽʜ ʯʘʩ ʚʽʡʩʴʢʦʚʠʭ ʜʽʡ.

1. ʂʦʨʥʻʻʥʢʦ ʉ. ɺ. ɼʦʩʣʽʜʞʝʥʥʷ ʩʢʣʘʜʫ, ʬʽʟʠʯʥʠʭ  ̔ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ˇʨʫʥʪʽʚ
: ʥʘʚʯ. ʧʦʩʽʙ. ʂʠʾʚ, 2016. 217 ʩ. [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. – ʈʝʞʠʤ ʜʦʩʪʫʧʫ:
http://www.geol.univ.kiev.ua/lib/soils_properties.pdf.

2. ʂʦʰʣʷʢʦʚ ʆ. ɭ. ʆʩʥʦʚʠ ʜʠʥʘʤʽʢʠ ʧʽʜʟʝʤʥʠʭ ʚʦʜ : ʧʽʜʨʫʯʥʠʢ. ʂʠʾʚ, 2023. 165 ʩ.
[ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. – ʈʝʞʠʤ ʜʦʩʪʫʧʫ:
http://www.geol.univ.kiev.ua/lib/Osnovy_DPV_2023.pdf.

3. ʃʠʩʝʥʢʦ ʆ. ʄ., ʈʦʤʘʩʴ ʆ. ʄ., ɺʦʚʯʝʥʢʦ ʆ. ɭ. ɯʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʽʯʥʽ ʪʘ ʽʥʞʝʥʝʨʥʦ-
ʛʝʦʜʝʟʠʯʥ  ̔ ʚʠʰʫʢʫʚʘʥʥʷ ʥʘ ʦʙ’ʻʢʪʽ: "ʅʦʚʝ ʙʫʜʽʚʥʠʮʪʚʦ ʦʣʽʡʥʦʝʩʪʨʘʢʮʽʡʥʦʛʦ ʟʘʚʦʜʫ
ʊʦʚʘʨʠʩʪʚʘ ʟ ʦʙʤʝʞʝʥʦʶ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʶ «ʉʪʘʨʦʢʦʩʪʷʥʪʠʥʽʚʩʴʢʠʡ ʦʣʽʡʥʦʝʩʪʨʘʢʮʽʡʥʠʡ
ʟʘʚʦʜ» ʚʠʨʦʙʥʠʯʦʶ ʧʦʪʫʞʥʽʩʪʶ 3000 ʪʦʥ/ʜʦʙʫ ʧʦ ʧʝʨʝʨʦʙʮ  ̔ʥʘʩʽʥʥʷ ʩʦʥʷʰʥʠʢʫ ʟʘ ʘʜʨʝʩʦʶ:
ʍʤʝʣʴʥʠʮʴʢʘ ʦʙʣʘʩʪʴ, ʉʪʘʨʦʢʦʩʪʷʥʪʠʥʽʚʩʴʢʠʡ ʨʘʡʦʥ, ʤ. ʉʪʘʨʦʢʦʩʪʷʥʪʠʥʽʚ ʚʫʣ. ɯʚʘʥʘ ʌʨʘʥʢʘ,
55, 67". ʂʠʾʚ : ʊʆɺ «ɯʥʞ. ʚʠʰʫʢʫʚʘʥʥʷ, 2018. 41 ʩ.

4. ʃʫʢʘʰ ɺ. ɺ., ɻʘʜʶʯʢʘ ɭ. ɺ., ʃʽʩʥʷʢ ʆ. ɻ. ɼʝʨʞʘʚʥʘ ʛʝʦʣʦʛʽʯʥʘ ʢʘʨʪʘ ʋʢʨʘʾʥʠ. ʄʘʩʰʪʘʙ
1:200000. ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʘ ʩʝʨʽʷ. ɸʨʢʫʰ ʄ-35-XXII (ʉʪʘʨʦʢʦʩʪʷʥʪʠʥʽʚ). ʇʦʷʩʥʶʚʘʣʴʥʘ
ʟʘʧʠʩʢʘ. / ʨʝʜ. ɸ. ʉ. ɺʦʡʥʦʚʩʴʢʠʡ. ʂʠʾʚ : ɼʝʨʞ. ʛʝʦʣ. ʩʣʫʞʙʘ, ʇʽʚʥ. ʜʝʨʞ. ʨʝʛʽʦʥ. ʛʝʦʣ.
ʧʽʜʧʨʠʻʤʩʪʚʦ «ʇʽʚʥʽʯʛʝʦʣʦʛʽʷ», 2007. 146 ʩ.

5. ʆʩʥʦʚʠ ʪʘ ʧʽʜʚʘʣʠʥʠ ʙʫʜʠʥʢʽʚ  ̔ ʩʧʦʨʫʜ. ˆʨʫʥʪʠ. ʄʝʪʦʜʠ ʩʪʘʪʠʩʪʠʯʥʦʾ ʦʙʨʦʙʢʠ
ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʧʨʦʙʫʚʘʥʴ (ɻʆʉʊ 20522-96). ɼʉʊʋ ɹ ɺ.2.1-5-96. ʅʘ ʟʘʤʽʥʫ ɻʆʉʊ 20522-75 ;
ʯʠʥʥʠʡ ʚʽʜ 1997-04-01. ɺʠʜ. ʦʬʽʮ. 1996.

ʈʝʢʦʤʝʥʜʦʚʘʥʦ ʜʦ ʜʨʫʢʫ ʥʘʫʢʦʚʠʤ ʢʝʨʽʚʥʠʢʦʤ: ʂʦʰʣʷʢʦʚ ʆ.ɭ., ʜʦʢʪʦʨ ʛʝʦʣʦʛʽʯʥʠʭ ʥʘʫʢ,
ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʛʽʜʨʦʛʝʦʣʦʛʽʾ ʪʘ ʽʥʞʝʥʝʨʥʦʾ ʛʝʦʣʦʛʽʾ, ʅʅɯ «ɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʾ» ʂʠʾʚʩʴʢʦʛʦ
ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ.

ʂurta K., ASSESSMENT OF THE FILTRATION COEFFICIENT OF COARSE-
GRAINED TERRIGENOUS-CARBONATE DEPOSITS IN THE TERRITORY OF THE
CITY OF STAROKOSTIANTYNIV, KHMELNYTSKYI REGION, USING EMPIRICAL
FORMULAS.
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ʆʎɯʅʂɸ ɽʂʆʃʆɻɯʏʅʀʍ ʈʀɿʀʂɯɺ ɺɯɼ ʌʋʅʂʎɯʆʅʋɺɸʅʅʗ ɿɸɺʆɼʋ ɿ
ʇɽʈɽʈʆɹʂʀ ʊɺɽʈɼʀʍ ʇʆɹʋʊʆɺʀʍ ɺɯɼʍʆɼɯɺ (ʊʇɺ) ʋ ʄ. ɾʀʊʆʄʀʈ

ʄʫʟʠʢʘ ʆ.ʉ., ʩʪʫʜʝʥʪʢʘ,
ʅʅɯ «ɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʾ»

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥ  ̔ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ

 ʈʦʟʛʣʷʥʫʪʦ ʧʠʪʘʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ˇʨʫʥʪʽʚ ʪʘ ʧʝʨʰʠʭ ʚʽʜ ʧʦʚʝʨʭʥʽ ʚʦʜʦʥʦʩʥʠʭ ʛʦʨʠʟʦʥʪʽʚ ʚʥʘʩʣʽʜʦʢ ʨʦʙʦʪʠ
ʟʘʚʦʜʫ ʟ ʧʝʨʝʨʦʙʢʠ ʪʚʝʨʜʠʭ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʩʧʦʩʦʙʠ ʫʪʠʣʽʟʘʮʽʷ ʚ  ʋʢʨʘʾʥʽ ʊʇɺ. ɽʢʦʣʦʛʽʯʥʽ
ʨʠʟʠʢʠ ʚʽʜ ʤʝʪʦʜʽʚ ʫʪʠʣʽʟʫʚʘʥʥʷ ʊʇɺ.

The issue of soil contamination and the first aquifers from the surface as a result of the operation of a solid waste
processing plant is considered. The methods of solid waste disposal in Ukraine are analyzed. Environmental risks from
solid waste disposal methods are analyzed.

ʋʪʠʣʽʟʘʮʽʷ ʪʚʝʨʜʠʭ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ ʻ ʛʣʦʙʘʣʴʥʦʶ ʩʤʽʪʪʻʚʦʶ ʧʨʦʙʣʝʤʦʶ ʜʣʷ ʚʩʴʦʛʦ
ʩʚʽʪʫ. ʏʝʨʝʟ ʰʚʠʜʢʠʡ ʪʝʤʧ ʟʨʦʩʪʘʥʥʷ ʥʘʩʝʣʝʥʥʷ, ʨʦʟʚʠʪʦʢ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʟʙʽʣʴʰʝʥʥʷ
ʫʨʙʘʥʽʟʦʚʘʥʠʭ ʪʝʨʠʪʦʨʽʡ,  ʟʙʽʣʴʰʫʻʪʴʩʷ ʽ ʢʽʣʴʢʽʩʪʴ ʪʚʝʨʜʠʭ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ, ʷʢʽ ʪʨʝʙʘ
ʫʪʠʣʽʟʫʚʘʪʠ ʯʠ ʧʝʨʝʨʦʙʣʷʪʠ.
ɺ ʋʢʨʘʾʥ  ̔ʛʦʩʪʨʦ ʩʪʦʾʪʴ ʧʠʪʘʥʥʷ ʩʪʦʩʦʚʥʦ ʫʪʠʣʽʟʘʮʽ  ʾʪʚʝʨʜʠʭ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ(ʊʇɺ). ʅʘ

ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʚ ʋʢʨʘʾʥʘ  ʢʦʨʠʩʪʫʻʪʴʩʷ ʩʘʤʠʤ ʩʪʘʨʠʤ  ̔ʜʝʰʝʚʠʤ ʤʝʪʦʜʦʤ ʫʪʠʣʽʟʘʮʽʾ ʊʇɺ,
ʪʘʢʠʤ ʷʢ ʧʦʭʦʚʘʥʥʷ ʩʤʽʪʪʷ ʥʘ ʧʦʣʽʛʦʥʘʭ  ̔ʣʠʰʝ 1/10 ʯʘʩʪʠʥʘ ʩʧʘʣʶʻʪʴʩʷ, ʚʩʝ ʯʝʨʝʟ ʪʝ ʱʦ ʚ
ʋʢʨʘʾʥ  ̔ ʥʘʣʽʯʫʻʪʴʩʷ ʚʩʴʦʛʦ 4 ʩʤʽʪʪʻʩʧʘʣʶʚʘʣʴʥʽ ʟʘʚʦʜʠ, ʘʣʝ ʟ ʥʠʭ ʧʨʘʮʶʻ ʣʠʰʝ ʢʠʾʚʩʴʢʠʡ
ʟʘʚʦʜ «ɽʥʝʨʛʽʷ», ʘ ʟʘʚʦʜʽʚ ʧʦ ʧʝʨʝʨʦʙʮ  ̔ ʊʇɺ ʧʨʦʩʪʦ ʥʝʤʘʻ. ʊʦʤʫ ʚ ʋʢʨʘʾʥʽ ʦʬʽʮʽʡʥʦ
ʥʘʣʽʯʫʻʪʴʩʷ ʙʣʠʟʴʢʦ 5 455 ʩʤʽʪʪʻʟʚʘʣʠʱ  ̔ʧʦʣʽʛʦʥʽʚ ʟʘʛʘʣʴʥʦʶ ʧʣʦʱʝʶ ʧʦʥʘʜ 8,5 ʪʠʩʷʯ ʛʘ, ʘ
ʪʘʢʦʞ ʟʘ ʧʽʜʨʘʭʫʥʢʘʤʠ ʝʢʦʣʦʛʽʚ, ʙʽʣʴʰʝ 35 ʪʠʩʷʯ ʥʝʟʘʢʦʥʥʠʭ ʩʤʽʪʪʻʟʚʘʣʠʱ. ɿʘʛʘʣʦʤ ʙʣʠʟʴʢʦ
7% ʪʝʨʠʪʦʨʽ  ʾʋʢʨʘʾʥʠ ʟʘʡʤʘʶʪʴ ʩʤʽʪʪʻʟʚʘʣʠʱʘ[1, ʩ.412].
ʉʤʽʪʪʻʟʚʘʣʠʱʘ ʥʝ ʪʽʣʴʢʠ ʩʫʮʽʣʴʥʘ ʝʢʦʣʦʛʽʯʥʘ ʢʘʪʘʩʪʨʦʬʘ, ʘ ʡ ʚʝʣʠʢʘ ʟʘʛʨʦʟʘ ʣʶʜʩʪʚʘ,

ʧʨʦʪʝ ʢʨʘʾʥʠ ʩʫʩʽʜʠ ʧʝʨʝʪʚʦʨʠʣʠ ʩʤʽʪʪʷ ʥʘ ʛʨʦʰʽ. ʊʘʢ ʥʘʧʨʠʢʣʘʜ ʚ ʅʽʤʝʯʯʠʥʽ ʽʟ
ʧʝʨʝʨʦʙʣʝʥʠʭ ʚʽʜʭʦʜʽʚ ʚʠʨʦʙʣʷʶʪʴ ʪʝʧʣʦʚʫ ʝʥʝʨʛʽʶ ʪʘ ʦʙʽʛʨʽʚʘʶʪʴ ʮʽʣ  ̔ ʤʽʩʪʘ. ɸ ʚ ʉʐɸ
ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʟʚʘʣʠʱʥʠʡ ʛʘʟ (ʙʽʦʛʘʟ), ʷʢ ʧʘʣʠʚʦ, ʟʘʤʽʩʪʴ ʢʘʤ’ʷʥʦʛʦ ʚʫʛʽʣʣʷ ʪʘ ʧʨʠʨʦʜʥʦʛʦ
ʛʘʟʫ[1,ʩ. 412]. ʎʝ ʜʦʧʦʤʘʛʘʻ ʨʘʮʽʦʥʘʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʫʩʽ ʥʘʷʚʥ  ̔ʨʝʩʫʨʩʠ, ʷʢʽ ʤʦʞʣʠʚʦ
ʦʪʨʠʤʘʪʠ ʟ ʊʇɺ.
ɼʣʷ ʢʨʘʱʦʛʦ ʟʨʦʟʫʤʽʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʨʠʟʠʢʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʚʠʥʠʢʥʫʪʠ ʚʥʘʩʣʽʜʦʢ

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʟʘʚʦʜʫ ʟ ʧʝʨʝʨʦʙʢʠ ʊʇɺ, ʥʝʦʙʭʽʜʥʦ ʨʦʟʛʣʷʥʫʪʠ ʨʠʟʠʢʠ, ʷʢʽ ʥʝʩʫʪʴ
ʩʤʽʪʪʻʟʚʘʣʠʱʘ.
ʆʩʥʦʚʥ  ̔ʝʢʦʣʦʛʽʯʥʽ ʨʠʟʠʢʠ ʷʢ  ̔ʚʠʥʠʢʘʶʪʴ ʥʘ ʩʤʽʪʪʻʟʚʘʣʠʱʘʭ ʊʇɺ:
 1) ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʠ ʚʥʘʩʣʽʜʦʢ ʫʪʚʦʨʝʥʥʷ ʪʘ ʚʠʢʠʜʫ ʛʘʟʽʚ, ʮʴʦʤʫ

ʩʧʦʥʫʢʘʶʪʴ ʧʦʞʝʞʽ, ʷʢ  ̔ʚʠʥʠʢʘʶʪʴ ʥʘ ʩʤʽʪʪʻʟʚʘʣʠʱʘʭ [2,ʩ.108];
2) ʧʦʷʚʘ ʪʘ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʽʥʬʝʢʮʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʪʘ ʚʧʣʠʚ ʥʘ ʟʜʦʨʦʚ’ʷ

ʣʶʜʝʡ[2,ʩ.109];
3) ʟʘʙʨʫʜʥʝʥʥʷ ˇʨʫʥʪʽʚ ʚʘʞʢʠʤʠ ʤʝʪʘʣʘʤʠ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʜʶʯʠʭ ʟʝʤʝʣʴ ʧʽʜ

ʙʫʜʽʚʥʠʮʪʚʦ ʥʦʚʠʭ ʧʦʣʽʛʦʥʽʚ;
 4) ʟʘʙʨʫʜʥʝʥʥʷ ˇʨʫʥʪʦʚʠʭ  ̔ʧʝʨʰʠʭ ʚʽʜ ʧʦʚʝʨʭʥ  ̔ʚʦʜʦʥʦʩʥʠʭ ʛʦʨʠʟʦʥʪʽʚ;
5) ʟʤʽʥʘ ʧʦʚʝʨʭʥʝʚʦʛʦ ʩʪʦʢʫ;
6) ʟʤʽʥʘ  ʧʨʠʨʦʜʥʠʭ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ˇʨʫʥʪʽʚ.
ʉʪʚʦʨʝʥʥʷ ʚ ʤʽʩʪʘ ɾʠʪʦʤʠʨ ʟʘʚʦʜʫ ʧʦ ʧʝʨʝʨʦʙʮ  ̔ʊʇɺ, ʜʦʟʚʦʣʠʪʴ ʧʦʚʪʦʨʥʦ ʚʠʢʦʨʠʩʪʘʪʠ

ʨʝʩʫʨʩʠ ʪʘ ʧʦʟʙʘʚʠʪʴ ʚʽʜ ʙʘʛʘʪʴʦʭ ʝʢʦʣʦʛʽʯʥʠʭ ʨʠʟʠʢʽʚ. ʎʝ ʤʦʞʝ ʧʽʜʪʚʝʨʜʠʪʠ ʜʦʩʚʽʜ ʩʫʩʽʜʥʽʡ
ʢʨʘʾʥ ʧʦʚʦʜʞʝʥʥʷ ʟ ʊʇɺ. ʅʘʧʨʠʢʣʘʜ, ʚ ʇʦʣʴʱʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʩʦʨʪʫʚʘʥʥʷ ʩʤʽʪʪʷ ʜʣʷ
ʧʦʜʘʣʴʰʦʾ ʧʝʨʝʨʦʙʢʠ. ʉʪʦʩʦʚʥʦ ʚʽʜʭʦʜʽʚ, ʷʢʽ ʥʝʤʦʞʣʠʚʦ ʧʝʨʝʨʦʙʠʪʠ, ʚʦʥʠ ʚʞʝ ʦʯʠʱʝʥʥ  ̔ʚʽʜ
ʦʨʛʘʥʽʯʥʠʭ ʚʽʜʭʦʜʽʚ, ʤʝʪʘʣʽʚ ʪʘ ʽʥʰʠʭ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ, ʪʦ ʾʭ ʚʞʝ ʩʧʘʣʶʶʪʴ ʘʙʦ ʭʦʚʘʶʪʴ
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ʥʘ ʩʧʝʮʽʘʣʴʥʠʭ ʧʦʣʽʛʦʥʘʭ. ɿʘʚʜʷʢʠ ʩʫʯʘʩʥʠʤ ʪʝʭʥʦʣʦʛʽʷʤ ʧʽʩʣʷ ʦʙʨʦʙʢʠ ʩʤʽʪʪʷ ʥʘ ʟʚʘʣʠʱʘʭ
ʇʦʣʴʱʽ ʟʘʣʠʰʘʶʪʴʩʷ ʪʽʣʴʢʠ 20-25% ʚʽʜʭʦʜʽʚ[4].
ʉʪʦʩʦʚʥʦ ʩʧʘʣʶʚʘʥʥʷ ʩʤʽʪʪʷ, ʐʚʝʮʽʷ ʟʘʚʜʷʢʠ ʧʝʨʝʨʦʙʮʽ ʽ ʩʧʘʣʶʚʘʥʥʷ ʩʤʽʪʪʷ ʟʘʙʝʟʧʝʯʫʻ

ʧʦʪʨʝʙʠ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʪʘ ʛʘʟʫ. ɺ ʤʽʩʪʽ ʋʧʧʩʘʣʘ ʟʥʘʭʦʜʠʪʴʩʷ ʟʘʚʦʜ ʟ ʧʝʨʝʨʦʙʢʠ ʊʇɺ, ʷʢʠʡ
ʧʨʘʮʶʻ ʚʞʝ ʙʣʠʟʴʢʦ 10 ʨʦʢʽʚ ʽ ʟʘʙʝʟʧʝʯʫʻ ʝʣʝʢʪʨʦʝʥʝʨʛʽʻʶ ʽ ʛʘʟʦʤ ʤʘʡʞʝ 2/3 ʧʦʪʨʝʙ ʤʽʩʪʘ,
ʪʨʝʙʘ ʟʛʘʜʘʪʠ ʱʦ ʋʧʧʩʘʣʘ ʻ ʪʨʝʪʽʤ ʟʘ ʚʝʣʠʯʠʥʦʶ ʤʽʩʪʦʤ ʚ ʐʚʝʮʽ .ʾ ʍʦʯʘ 100% ʩʦʨʪʫʚʘʥʥʷ
ʩʤʽʪʪʷ ʥʝʤʦʞʣʠʚʦ, ʘʣʝ ʟʘʚʦʜʫ ʮʝ  ̔ʥʝ ʧʦʪʨʽʙʥʦ, ʟʘʚʜʷʢʠ ʜʽʾ ʩʧʝʮʽʘʣʴʥʠʭ ʤʘʛʥʽʪʽʚ ʽʟ ʟʘʣʠʰʢʽʚ
ʚʠʣʫʯʘʶʪʴ ʤʝʪʘʣ, ʘ ʤʝʪʦʜʦʤ ʧʨʦʩʽʁ ʚʘʥʥʷ – ʟʘʣʠʰʢʠ ʩʢʣʘ. ʊʦʤʫ ʪʫʪ ʩʣʽʜʢʫʶʪʴ ʟʘ ʪʠʤ, ʱʦʙ
ʚʽʜʜʽʣʠʪʠ ʦʨʛʘʥʽʯʥʽ ʨʝʰʪʢʠ ʷʢʽ ʡʜʫʪʴ ʥʘ ʙʽʦʛʘʟ, ʚʽʜ ʪʚʝʨʜʠʭ ʚʽʜʭʦʜʽʚ. ɿʜʘʻʪʴʩʷ ʱʦ ʩʧʘʣʶʚʘʥʥʷ
ʚʽʜʭʦʜʽʚ ʥʘʥʝʩʝ ʥʝʤʠʥʫʯʠʡ ʚʧʣʠʚ ʝʢʦʣʦʛʽʾ ʧʨʦʪʝ, ʮʝ ʣʠʰʝ ʤʽʬ. ʊʘʢ ʷʢ ʚ ʋʧʧʩʘʣʽ ʩʤʽʪʪʷ
ʩʧʘʣʶʶʪʴ, ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʚʠʜʽʣʝʥʥʶ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥʠ ʪʘ ʧʠʣʫ, ʜʦʪʨʠʤʫʶʪʴʩʷ
ʩʧʝʮʽʘʣʴʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʩʧʘʣʶʚʘʥʥʷ, ʘ ʩʘʤʝ ʪʝʤʧʝʨʘʪʫʨʠ ʩʧʘʣʶʚʘʥʥʷ.
ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʚʠʢʠʜʠ ʪʦʢʩʠʥʽʚ ʤʦʞʣʠʚʽ ʣʠʰʝ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 650 °C. ʇʨʠ

ʮʴʦʤʫ, ʩʪʘʥʜʘʨʪʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʩʧʘʣʶʚʘʥʥʷ ʥʘ ʟʘʚʦʜ  ̔ - 1200°C, ʟʘ ʪʘʢʠʭ ʫʤʦʚ  ̔ ʟʚʽʩʥʦ ʧʨʠ
ʥʘʷʚʥʦʩʪʽ ʷʢʽʩʥʠʭ ʬʽʣʴʪʨʽʚ, ʰʢʽʜʣʠʚʽ ʨʝʯʦʚʠʥʠ ʪʘ ʧʠʣ ʥʝ ʧʦʪʨʘʧʣʷʶʪʴ ʚ ʘʪʤʦʩʬʝʨʫ. ʇʨʠ
ʟʤʝʥʰʝʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʜʦ 850 °C ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʥʦ ʧʨʠʧʠʥʷʻ ʩʧʘʣʶʚʘʪʠ ʚʽʜʭʦʜʠ. ɿʘʚʜʷʢʠ
ʩʦʨʪʫʚʘʥʥʶ ʪʘ ʚʽʜʩʽʶʚʘʥʥʶ ʟʘʣʠʰʢʽʚ ʤʝʪʘʣʫ ʪʘ ʩʢʣʘ ʟʘʣʠʰʘʻʪʴʩʷ ʟʦʚʩʽʤ ʥʝʙʘʛʘʪʦ ʰʣʘʢʫ,
ʙʣʠʟʴʢʦ 1% ʚʽʜ ʧʝʨʝʨʦʙʣʝʥʦʛʦ ʪʚʝʨʜʦʛʦ ʩʤʽʪʪʷ, ʷʢʠʡ ʧʝʨʝʨʦʙʣʷʻʪʴʩʷ ʥʘ ʜʝʰʝʚʽ ʙʫʜʽʚʝʣʴʥʽ
ʤʘʪʝʨʽʘʣʠ [3].
ʇʝʨʝʨʦʙʢʘ ʦʨʛʘʥʽʯʥʦ  ʾ ʨʝʯʦʚʠʥʠ ʥʘ ʙʽʦʛʘʟ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʨʽʟʢʠʤ ʟʘʧʘʭʦʤ, ʧʨʦʪʝ ʡʦʛʦ

ʤʦʞʥʘ ʚʽʜʯʫʪʠ ʣʠʰʝ ʚʩʝʨʝʜʠʥʽ ʮʝʭʫ, ʟʘʚʜʷʢʠ ʚʝʥʪʠʣʷʮʽʡʥʽʡ ʩʠʩʪʝʤʽ, ʟʘʧʘʭ ʟʦʚʩʽʤ ʥʝ
ʚʽʜʯʫʚʘʻʪʴʩʷ ʟʦʚʥʽ.
ʆʪʞʝ, ʨʠʟʠʢʠ ʷʢ  ̔ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷʤ ʟʘʚʦʜʫ ʧʦ ʧʝʨʝʨʦʙʮ  ̔ʊʇɺ ʤʦʞʫʪʴ

ʙʫʪʠ ʪʽʣʴʢʠ ʚʽʜ ʚʽʜʭʦʜʽʚ ʷʢʽ ʟʘʚʦʜ ʥʝ ʤʦʞʝ ʧʝʨʝʨʦʙʠʪʠ, ʪʦʤʫ ʫʪʠʣʽʟʫʻ ʾʭ ʜʚʦʤʘ ʰʣʷʭʘʤʠ
ʧʝʨʰʠʡ ʮʝ ʩʧʘʣʶʚʘʥʥʷ. ʇʽʩʣʷ ʩʧʘʣʶʚʘʥʥʷ ʟʘʣʠʰʘʻʪʴʩʷ ʰʣʘʢ ʷʢʠʡ ʟʘʭʦʨʦʥʶʶʪʴ, ʘʙʦ ʫ
ʚʠʧʘʜʢʫ ʐʚʝʮʽʾʾ, ʧʝʨʝʨʦʙʣʶʶʪʴ ʫ ʜʝʰʝʚ  ̔ʙʫʜʽʚʝʣʴʥʽ ʤʘʪʝʨʽʘʣʠ.
ɼʨʫʛʠʡ ʩʧʦʩʽʙ ʧʦʣʷʛʘʻ ʫ ʟʙʝʨʽʛʘʥʥ  ̔ ʥʘ ʩʧʝʮʽʘʣʴʥʠʭ ʧʦʣʽʛʦʥʘʭ, ʭʦʯʘ ʩʤʽʪʪʷ ʚʞʝ

ʧʝʨʝʩʦʨʪʫʚʘʣʠ, ʧʨʦʪʝ ʤʦʞʝ ʙʫʪʠ ʟʘʙʨʫʜʥʝʥʘ ʪʝʨʠʪʦʨʽʷ ʪʚʝʨʜʠʤʠ ʯʘʩʪʠʥʢʘʤʠ, ʚʘʞʢʠʤʠ
ʤʝʪʘʣʘʤʠ ʪʘ ʪʦʢʩʠʯʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ. ʎ  ̔ʪʚʝʨʜʽ ʯʘʩʪʢʠ ʧʦʩʪʫʧʦʚʦ ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʚ ˇʨʫʥʪ  ̔ ʽ
ʨʘʟʦʤ ʟ ʦʧʘʜʘʤʠ ʧʦʯʠʥʘʶʪʴ ʽʥʬʽʣʴʪʨʫʚʘʪʠʩʴ ʚ ʚʦʜʦʥʦʩʥ  ̔ʛʦʨʠʟʦʥʪʠ, ʚʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʧʝʨʰʽ
ʚʽʜ ʧʦʚʝʨʭʥʽ ʛʦʨʠʟʦʥʪʠ ʟʘʙʨʫʜʥʶʶʪʴʩʷ ʪʘ ʾʭ ʥʝʙʝʟʧʝʯʥʦ ʙʫʜʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ
ʩʧʦʞʠʚʘʥʥʷ. ɿʘʙʨʫʜʥʝʥʥʷ ʧʽʜʟʝʤʥʠʭ ʛʦʨʠʟʦʥʪʽʚ ʥʝʩʝ ʰʢʦʜʫ ʜʣʷ ʝʢʦʩʠʩʪʝʤʠ, ʪʘʢ ʷʢ ʧʨʠ
ʩʠʩʪʝʤʘʪʠʯʥʦʤʫ ʟʘʙʨʫʜʥʝʥʥ ,̔ ʟʘʙʨʫʜʥʶʚʘʯ ʙʫʜʝ ʽʥʬʽʣʴʪʨʫʚʘʪʠʩʴ ʜʘʣʽ ʚ ʥʠʞʯʽ ʚʦʜʦʥʦʩʥʽ
ʛʦʨʠʟʦʥʪʠ.
ɼʣʷ ʨʦʟʫʤʽʥʥʷ ʤʝʭʘʥʽʟʤʫ ʧʨʦʥʠʢʥʝʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʚ ʛʨʫʥʪʠ ʪʘ ʤʽʛʨʘʮʽʶ ʚ ʧʽʜʟʝʤʥʦʤʫ

ʧʨʦʩʪʦʨ .̔ ɺʠʢʦʥʘʥʦ ʤʦʜʝʣʶʚʘʥʥʷ ʤʽʛʨʘʮʽʾ ʪʚʝʨʜʠʭ ʯʘʩʪʦʢ ʜʣʷ ʪʝʨʠʪʦʨʽʾ ʟʘʚʦʜʫ ʟ ʧʝʨʝʨʦʙʢʠ
ʊʇɺ ʚ ʤ. ɾʠʪʦʤʠʨ. ʊʝʨʠʪʦʨʽʷ ʧʽʜ ʙʫʜʽʚʥʠʮʪʚʦ ʩʢʣʘʜʝʥʘ ʩʫʛʣʠʥʢʘʤʠ. ɸʙʩʦʣʶʪʥ  ̔ ʚʽʜʤʽʪʢʠ
ʨʝʣʴʻʬʫ ʩʢʣʘʜʘʶʪʴ 220,4-218,7 ʤ. ʇʽʜʟʝʤʥʽ ʚʦʜʠ ʟʘʣʷʛʘʶʪʴ ʥʘ ʚʽʜʤʽʪʢʘʭ 217,3-214,7ʤ.
ɺʦʜʦʪʨʠʚʢʘ ʪʦʚʱʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚʘʞʢʠʤ ʩʫʛʣʠʥʢʦʤ. ɼʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʨʫʭʫ ʟʘʙʨʫʜʥʶʚʘʯʘ
ʚʠʢʦʥʘʥʦ ʧʨʦʩʪʦʨʦʚʠʡ ʘʥʘʣʽʟ ʚ ʩʝʨʝʜʦʚʠʱʽ ArcGIS, ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʦʜʫʣʶ Grʦudwater.
ɺʽʜʪʚʦʨʝʥʥʽ ʧʦʚʝʨʭʥʽ ʨʽʚʥʽʚ ʛʨʫʥʪʦʚʠʭ ʚʦʜ, ʚʦʜʦʪʨʠʚʢʦ  ʾ ʪʦʚʱ .̔ ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʧʘʨʘʤʝʪʨʠ
ʧʦʨʠʩʪʦʩʪ  ̔ʪʘ ʚʦʜʦʧʨʦʥʠʢʥʦʩʪ  ̔ʪʦʚʱ .̔ ɺʠʟʥʘʯʝʥʦ  ʙʘʣʘʥʩ ʚʦʜʦʥʦʩʥʦʛʦ ʛʦʨʠʟʦʥʪʫ, ʦʪʨʠʤʘʥʦ
ʢʘʨʪʦʩʭʝʤʠ ʥʘʧʨʷʤʢʫ ʧʦʪʦʢʫ, ʚʠʟʥʘʯʝʥʦ ʟʘʛʘʣʴʥʠʭ ʪʨʝʥʜ ʪʘ ʥʘʧʨʷʤʦʢ ʚʝʢʪʦʨʫ ʰʚʠʜʢʦʩʪʽ
ʬʽʣʴʪʨʘʮʽʾ .  ɼʘʣʽ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʦʪʨʠʤʘʥ  ̔ ʢʘʨʪʦʩʭʝʤʠ ʚʠʢʦʥʘʥʦ ʧʨʦʛʥʦʟʥʝ ʤʦʜʝʣʶʚʘʥʥʷ
ʧʦʰʠʨʝʥʥʷ ʯʘʩʪʠʥʦʢ ʧʦʪʝʥʮʽʡʥʦʛʦ ʟʘʙʨʫʜʥʶʚʘʯʘ (ʨʠʩ.1). ɺʠʟʥʘʯʝʥʦ ʤʘʢʩʠʤʘʣʴʥʫ ʪʨʠʚʘʣʽʩʪʴ
ʪʨʝʢʫ ʯʘʩʪʦʢ ʪʘ ʧʦʙʫʜʦʚʘʥʦ ʤʘʢʩʠʤʘʣʴʥʫ ʪʨʘʻʢʪʦʨʽʶ ʨʫʭʫ.
ɺʠʭʦʜʷʯʠ ʟ ʨʝʟʫʣʴʪʘʪʽʚ ʤʦʜʝʣʶʚʘʥʥʷ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʧʨʠʧʫʱʝʥʥʷ, ʱʦ ʚʨʘʟ  ̔ ʥʝ

ʜʦʪʨʠʤʘʥʥʷ ʥʦʨʤ ʟ ʙʝʟʧʝʯʥʦʛʦ ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ (ʚʽʜʩʫʪʥʽʩʪʴ ʬʽʣʴʪʨʽʚ, ʥʝ  ʜʦʪʨʠʤʘʥʥʷ
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ʝʢʦʣʦʛʽʯʥʠʭ ʚʠʤʦʛ) ʪʦ ʪʚʝʨʜ  ̔ ʯʘʩʪʠʥʢʠ ʙʫʜʫʪʴ ʧʦʩʪʫʧʦʚʦ ʥʘʢʦʧʠʯʫʚʘʪʠʩʴ  ̔ ʟ ʧʣʠʥʦʤ ʯʘʩʫ
ʧʦʪʨʘʧʣʷʪʴ ʜʦ ʚʦʜʦʥʦʩʥʦʛʦ ʛʦʨʠʟʦʥʪʫ.
ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ ʱʦ ʜʣʷ ʧʦʜʦʣʘʥʥʷ ʪʘʢʦʛʦ ʰʣʷʭʫ ʟʘʙʨʫʜʥʶʚʘʯʫ ʟʥʘʜʦʙʠʪʴʩʷ 19,23 ʨʦʢʽʚ, ʘ

ʪʘʢʦʞ ʱʦʙ ʟʘʙʨʫʜʥʶʚʘʯ ʩʠʩʪʝʤʘʪʠʯʥʦ ʜʦʜʘʚʘʚʩʷ.

ʈʠʩʫʥʦʢ 1. ʉʭʝʤʘ ʰʣʷʭʫ ʟʘʙʨʫʜʥʶʚʘʯʘ ʚ ʚʦʜʦʥʦʩʥʦʤʫ ʛʦʨʠʟʦʥʪʽ.

ʆʪʞʝ, ʚʽʜ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʟʘʚʦʜʫ ʧʦ ʧʝʨʝʨʦʙʮ  ̔ ʊʇɺ ʻ ʝʢʦʣʦʛʽʯʥʠʡ ʨʠʟʠʢ, ʘ ʩʘʤʝ
ʟʘʙʨʫʜʥʝʥʥʷ ˇʨʫʥʪʽʚ ʪʘ ʧʝʨʰʠʭ ʚʽʜ ʧʦʚʝʨʭʥʽ ʚʦʜʦʥʦʩʥʠʭ ʛʦʨʠʟʦʥʪʽʚ ʪʚʝʨʜʠʤʠ ʯʘʩʪʢʘʤʠ.
ʗʢʱʦ ʧʦʨʽʚʥʶʚʘʪʠ ʟ ʝʢʦʣʦʛʽʯʥʠʤʠ ʨʠʟʠʢʘʤʠ ʚʥʘʩʣʽʜʦʢ ʧʨʦʩʪʦʛʦ ʟʘʭʦʨʦʥʝʥʥʷ ʩʤʽʪʪʷ ʥʘ
ʩʤʽʪʪʻʟʚʘʣʠʱʘʭ, ʪʦ ʨʠʟʠʢʠ ʚʽʜ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʟʘʚʦʜʫ ʜʦʩʠʪʴ ʤʘʣʽ.
ɺʠʩʥʦʚʦʢ: ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʜʦʩʚʽʜ ʽʥʰʠʭ ʜʝʨʞʘʚ ʩʪʦʩʦʚʥʦ ʫʪʠʣʽʟʘʮʽʾ ʊʇɺ. ɹʘʯʠʤʦ, ʱʦ

ʙʽʣʴʰʽʩʪʴ ʧʨʦʛʨʝʩʠʚʥʠʭ ʢʨʘʾʥ ʚʢʣʘʜʘʶʪʴ ʢʦʰʪʠ ʚ ʨʦʟʚʠʪʦʢ ʟʘʚʦʜʽʚ ʧʦ ʧʝʨʝʨʦʙʮ  ̔ʊʇɺ, ʜʣʷ
ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʚʽʜʭʦʜʽʚ, ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʷʚʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ ʧʝʨʝʪʚʦʨʝʥʥʷ
ʾʭ  ʥʘ ʛʨʦʰʽ. ʈʠʟʠʢʠ ʚʠʢʣʠʢʘʥʽ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʫ ʟʘʭʦʨʦʥʝʥʥʷ ʚʽʜʭʦʜʽʚ ʥʘ
ʩʤʽʪʪʻʟʚʘʣʠʱʘʭ ʧʝʨʝʚʘʞʘʶʪʴ ʥʘʜ ʨʠʟʠʢʘʤʠ ʚʽʜ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʟʘʚʦʜʫ ʧʦ ʧʝʨʝʨʦʙʮ  ̔ʊʇɺ. ʎʝ
ʥʝ ʪʽʣʴʢʠ ʜʦʟʚʦʣʠʪʴ ʟʚʽʣʴʥʠʪʠ ʙʽʣʴʰʫ ʯʘʩʪʠʥʫ ʥʘʰʦʾ ʪʝʨʠʪʦʨʽʾ, ʥʘʛʘʜʫʶ ʚ ʋʢʨʘʾʥʽ
ʩʤʽʪʪʻʟʚʘʣʠʱʘ ʟʘʡʤʘʶʪʴ 7% ʪʝʨʠʪʦʨʽʾ ʥʘʰʦʾ ʜʝʨʞʘʚʠ, ʘʣʝ ʡ ʟʘʧʦʙʽʛʪʠ ʟʘʙʨʫʜʥʝʥʥʶ
ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʧʦʛʽʨʰʝʥʥʶ ʟʜʦʨʦʚ’ʶ ʥʘʩʝʣʝʥʥʷ ʪʘ ʟʤʽʥʥʽ ʛʝʦʣʦʛʽʯʥʦʛʦ
ʩʝʨʝʜʦʚʠʱʘ.  ɹʽʣʴʰʽʩʪʴ ʩʤʽʪʪʻʟʚʘʣʠʱ  ʙʫʜʫʶʪʴ ʚ ʩʽʣʴʩʴʢʽʡ ʤʽʩʮʝʚʦʩʪ ,̔ ʘ ʧʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ
ʩʽʣʴʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻ ʜʣʷ ʧʠʪʥʠʭ ʧʦʪʨʝʙ ʚʦʜʫ ʟ ʢʦʣʦʜʷʟʽʚ, ʷʢʽ ʥʝ ʜʫʞʝ ʛʣʠʙʦʢ ,̔
ʦʪʞʝ ʽʩʥʫʻ ʧʦʪʝʥʮʽʡʥʘ ʟʘʛʨʦʟʘ ʟʘʙʨʫʜʥʝʥʥʷ ʧʠʪʥʠʭ ʧʽʜʟʝʤʥʠʭ ʚʦʜ. ɿʘʚʦʜ ʧʦ ʧʝʨʝʨʦʙʮʽ ʊʇɺ
ʭʦʯ  ̔ ʥʝʩʝ ʨʠʟʠʢʠ, ʫ ʚʠʛʣʷʜʽ ʟʘʙʨʫʜʥʝʥʥʷ ˇʨʫʥʪʽʚ ʪʘ ʧʝʨʰʠʭ ʚʽʜ ʧʦʚʝʨʭʥ  ̔ ʚʦʜʦʥʦʩʥʠʭ
ʛʦʨʠʟʦʥʪʽʚ, ʚʥʘʩʣʽʜʦʢ ʟʘʭʦʨʦʥʝʥʥʷ ʤʘʣʦ  ʾʯʘʩʪʠʥʠ ʚʽʜʭʦʜʽʚ, ʷʢʽ ʥʝ ʤʦʞʣʠʚʦ ʧʝʨʝʨʦʙʠʪʠ, ʘʣʝ
ʨʠʟʠʢʠ ʚ ʧʦʨʽʚʥʷʥʥ  ̔ʟ ʝʢʦʣʦʛʽʯʥʠʤʠ ʨʠʟʠʢʘʤʠ ʩʤʽʪʪʻʟʚʘʣʠʱ ʻ ʜʦʩʠʪʴ ʤʘʣʠʤʠ ʽ ʤʦʞʫʪʴ ʙʫʪʠ
ʚʠʨʽh ʝʥʽ ʧʨʠ ʩʫʯʘʩʥʦʤʫ ʪʝʭʥʽʯʥʦʤʫ ʦʙʣʘʜʥʘʥʥʶ.

1. ɻʨʠʥʴ ʉ.ɸ., ɼʨʝʻʚʘ ɸ.ʉ., ʂʠʟʠʥʛʘʰʝʚʘ ɸ.ɸ., ʇʨʦʙʣʝʤʠ ʫʪʠʣʽʟʘʮʽʾ ʪʚʝʨʜʠʭ ʧʦʙʫʪʦʚʠʭ
ʚʽʜʭʦʜʽʚ ʚ ʋʢʨʘʾʥ .̔ ʄʦʣʦʜʠʡ ʚʯʝʥʠʡ. ˉ 10. ʉ. 411–414.

2. ʅʝʤʠʨʦʚʩʴʢʠʡ ɯ.ɸ., ʖʨʽʥ ʅ.ʖ., ʄʝʪʦʜʠ ʫʪʠʣʽʟʘʮʽʾ ʪʚʝʨʜʠʭ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ ʽ ʦʮʽʥʢʘ
ʧʦʪʝʥʮʽʘʣʫ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʍʘʨʢʽʚ, 26.04.2011. ʉ. 107-113



XIV ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʤʦʣʦʜʽʞʥʘ ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ-ʰʢʦʣʘ
«ʉʫʯʘʩʥʽ ʧʨʦʙʣʝʤʠ ʥʘʫʢ ʧʨʦ ɿʝʤʣʶ»

ʂʠʾʚ, 10-12 ʢʚʽʪʥʷ 2024 ʨ.

80

3 ʉʤʽʪʪʻʚʠʡ ʟʘʚʦʜ ʙʽʣʷ ʙʫʜʠʥʢʫ: ʪʨʠ ʤʽʬʠ ʧʨʦ ʫʪʠʣʽʟʘʮʽʶ ʚʽʜʭʦʜʽʚ ʫ ʐʚʝʮʽʾ. ɭʚʨʦʧʝʡʩʴʢʘ
ʧʨʘʚʜʘ. URL: https://www.eurointegration.com.ua/rus/articles/2018/11/9/7089174/ (ʜʘʪʘ
ʟʚʝʨʥʝʥʥʷ: 28.03.2024).

4. ʉʤʽʪʪʻʧʝʨʝʨʦʙʥʠʡ ʟʘʚʦʜ ʫ ʇʦʣʴʱ .̔ ʊʆɺ «ʉɽʈɺɯʉʅɯ ʊɽʍʅʆʃʆɻɯɰ». URL:
https://servtech.com.ua/ru/blog/84-musoropererabatyvayushchij-zavod-v-polshe.html (ʜʘʪʘ
ʟʚʝʨʥʝʥʥʷ: 28.03.2024).

ʈʝʢʦʤʝʥʜʦʚʘʥʦ ʜʦ ʜʨʫʢʫ ʥʘʫʢʦʚʠʤ ʢʝʨʽʚʥʠʢʦʤ: ɼʠʥʷʢ ʆ.ɺ. (ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʛʽʜʨʦʛʝʦʣʦʛʽʾ
ʪʘ ʽʥʞʝʥʝʨʥʦʾ ʛʝʦʣʦʛʽʾ, ʢʘʥʜʠʜʘʪ ʛʝʦʣʦʛʽʯʥʠʭ ʥʘʫʢ)

Muzyka ʆ., ASSESSMENT OF ENVIRONMENTAL RISKS FROM THE OPERATION
OF A SOLID WASTE PROCESSING PLANT IN ZHYTOMYR

https://www.eurointegration.com.ua/rus/articles/2018/11/9/7089174/
https://servtech.com.ua/ru/blog/84-musoropererabatyvayushchij-zavod-v-polshe.html
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ɺɸɾʃʀɺɯʉʊʔ ɿɹɽʈɽɾɽʅʅʗ ɻɽʆʃʆɻɯʏʅʀʍ ʇɸʄ’ʗʊʆʂ ʇʈʀʈʆɼʀ
ʇɯɼ ʏɸʉ ɺɯʁʅʀ

ʈʘʪʫʰʥʘ ʂ. ʆ., ʩʪʫʜʝʥʪʢʘ
ʉʝʤʢʦ ʖ. ʆ., ʢ. ʛʝʦʣ. ʥ., ʟʘʚ. ʥʘʚʯ.-ʤʝʪʦʜ. ʢʘʙʽʥʝʪʫ

ɺʉʇ «ʌʘʭʦʚʠʡ ʢʦʣʝʜʞ ʛʝʦʣʦʛʦʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʪʝʭʥʦʣʦʛʽʡ
ʂʠʾʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥ  ̔ʊʝʨʘʩʘ ʐʝʚʯʝʥʢʘ»

ʋ ʨʦʙʦʪʽ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʝ ʧʦʥʷʪʪʷ «ʛʝʦʣʦʛʽʯʥʘ ʧʘʤ’ʷʪʢʘ ʧʨʠʨʦʜʠ», ʥʘʚʝʜʝʥʽ ʧʨʠʢʣʘʜʠ ʛʝʦʣʦʛʽʯʥʠʭ
ʦʙ’ʻʢʪʽʚ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʧʽʜ ʟʘʛʨʦʟʦ  ʁʟʥʠʱʝʥʥʷ ʪʘ ʧʦʪʨʝʙʫʶʪʴ ʥʝʛʘʡʥʦʛʦ ʟʘʭʠʩʪʫ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʟʘʭʦʜʠ, ʷʢʽ
ʤʦʞʥʘ ʟʘʩʪʦʩʫʚʘʪʠ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʛʝʦʣʦʛʽʯʥʠʭ ʧʘʤ’ʷʪʦʢ ʧʨʠʨʦʜʠ.

In the work presents the concept of "geological monument of nature". The geological objects that need immediate
protection and preservation are given. Measures for the preservation geological monuments of nature are proposed.

ʋʤʦʚʠ ʚʽʡʥʠ ʩʪʘʚʣʷʪʴ ʧʝʨʝʜ ʥʘʤʠ ʯʠʩʣʝʥʥʽ ʚʠʢʣʠʢʠ, ʩʝʨʝʜ ʷʢʠʭ ʥʝ ʤʝʥʰ ʚʘʞʣʠʚʠʤ ʻ
ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʙʝʨʝʞʝʥʥʷ ʛʝʦʣʦʛʽʯʥʠʭ ʧʘʤ’ʷʪʦʢ ʧʨʠʨʦʜʠ, ʪʦʤʫ ʱʦ ʚʦʥʠ ʻ ʥʝʚʽʜ’ʻʤʥʦʶ
ʩʢʣʘʜʦʚʦʶ ʥʘʰʦʾ ʩʧʘʜʱʠʥʠ. ɻʝʦʣʦʛʽʯʥʘ ʧʘʤ’ʷʪʢʘ ʧʨʠʨʦʜʠ (ɻʇʇ) – ʫʥʽʢʘʣʴʥʠʡ ʘʙʦ ʪʠʧʦʚʠʡ
ʦʙ’ʻʢʪ (ʢʦʤʧʣʝʢʩ ʚʟʘʻʤʦʧʦʚ’ʷʟʘʥʠʭ ʦʙ’ʻʢʪʽʚ) ʧʨʠʨʦʜʥʦʛʦ ʯʠ ʰʪʫʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʷʢʠʡ
ʥʘʡʙʽʣʴʰ ʧʦʚʥʦ ʜʣʷ ʜʘʥʦʾ ʤʽʩʮʝʚʦʩʪʽ ʚʽʜʦʙʨʘʞʘʻ ʧʨʦʪʽʢʘʥʥʷ ʛʝʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʾʭ
ʨʝʟʫʣʴʪʘʪʠ, ʷʚʣʷʻ ʩʦʙʦʶ ʥʘʫʢʦʚʫ, ʦʩʚʽʪʥʶ, ʢʫʣʴʪʫʨʥʦ- ʧʽʟʥʘʚʘʣʴʥʫ, ʝʩʪʝʪʠʯʥʫ ʮʽʥʥʽʩʪʴ,
ʜʦʩʪʫʧʥʠʡ ʜʣʷ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʡ ʚʠʚʯʝʥʥʷ  ̔ʦʭʦʨʦʥʷʻʪʴʩʷ ʜʝʨʞʘʚʦʶ. ʅʘʚʽʪʴ ʯʘʩʪʢʦʚʘ ʚʪʨʘʪʘ
ɻʇʇ ʻ ʥʝʧʨʠʧʫʩʪʠʤʦʶ, ʦʩʢʽʣʴʢʠ ʛʝʦʣʦʛʽʯʥʽ ʦʙ’ʻʢʪʠ ʥʝ ʚʽʜʥʦʚʣʶʶʪʴʩʷ [2].
ʋʢʨʘʾʥʘ ʙʘʛʘʪʘ ʥʘ ʜʠʚʦʚʠʞʥ  ̔ʛʝʦʣʦʛʽʯʥʽ ʧʘʤ’ʷʪʢʠ. ɸʣʝ, ʚʥʘʩʣʽʜʦʢ ʪʝʭʥʦʛʝʥʥʦ  ʾʜʽʷʣʴʥʦʩʪ ,̔

ʦʙʚʘʣʽʚ, ʦʩʠʧʽʚ, ʘ ʦʩʦʙʣʠʚʦ ʚʽʡʩʴʢʦʚʠʭ ʜʽʡ ɻʇʇ ʟʘʟʥʘʶʪʴ ʨʫʡʥʫʚʘʥʥʷ, ʘ ʜʝʷʢʽ ʧʦʚʥʽʩʪʶ
ʟʥʠʱʝʥʽ. ʎʝ ʚʝʣʠʢʽ ʚʪʨʘʪʠ ʜʣʷ ʥʘʰʦʾ ʢʨʘʾʥʠ, ʦʩʢʽʣʴʢʠ ʮʽ ʫʥʽʢʘʣʴʥʽ ʦʙ’ʻʢʪʠ ʥʝ ʧʽʜʜʘʶʪʴʩʷ
ʚʽʜʥʦʚʣʝʥʥʶ.
ʅʠʞʯʝ ʥʘʚʝʜʝʥ  ̔ ʧʨʠʢʣʘʜʠ ʛʝʦʣʦʛʽʯʥʠʭ ʧʘʤ’ʷʪʦʢ ʧʨʠʨʦʜʠ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʧʽʜ ʟʘʛʨʦʟʦʶ

ʨʫʡʥʫʚʘʥʥʷ, ʟʥʠʱʝʥʥʷ  ̔ʧʦʪʨʝʙʫʶʪʴ ʟʘʭʠʩʪʫ.
ʉʢʝʣʽ ʄʆɼʈʫ. ʋ ʂʨʠʚʦʤʫ ʈʦʟʽ ʨʦʟʪʘʰʦʚʘʥʠʡ ʦʜʠʥ ʟ ʥʘʡʮʽʢʘʚʽʰʠʭ ʛʝʦʣʦʛʽʯʥʠʭ ʦʙ’ʻʢʪʽʚ

ʋʢʨʘʾʥʠ – ʩʢʝʣʽ ʄʆɼʈʫ. ʉʢʝʣʽ ʻ ʨʦʟʨʽʟʦʤ ʂʨʠʚʦʨʽʟʴʢʦ-ʂʨʝʤʝʥʯʫʮʴʢʦ  ʾ ʧʨʦʚʽʥʮʽʾ
ʋʢʨʘʾʥʩʴʢʦʛʦ ʢʨʠʩʪʘʣʽʯʥʦʛʦ ʱʠʪʘ. ɻʦʨʜʽʩʪʶ ʂʨʠʚʦʨʽʞʞʷ ʻ ʚʠʭʽʜ ʥʘ ʜʝʥʥʫ ʧʦʚʝʨʭʥʶ
ʟʘʣʽʟʠʩʪʠʭ ʢʚʘʨʮʠʪʽʚ, ʘʤʬʽʙʦʣʽʪʽʚ, ʪʘʣʴʢʦʚʠʭ  ̔ ʬʽʣʽʪʦʚʠʭ ʩʣʘʥʮʽʚ, ʛʨʘʥʽʪʽʚ, ʤʽʛʤʘʪʠʪʽʚ ʪʘ
ʽʥʰʠʭ ʧʦʨʽʜ. ɯʩʥʫʻ ʣʝʛʝʥʜʘ, ʱʦ ʟ ʮʠʭ ʩʢʝʣʴ ʜʦʙʫʚʘʣʠ ʨʫʜʫ ʩʢʽʬʠ ʪʘ ʩʣʦʚ’ʷʥʠ-ʫʣʠʯʽ. ʇʣʦʱʘ
ʩʢʝʣʴ ʽ ʧʘʛʦʨʙʽʚ ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 62 ʛʘ, ʘ ʚʠʩʦʪʘ ʥʘʡʚʠʱʦʾ ʪʦʯʢʠ – 50 ʤʝʪʨʽʚ ʥʘʜ ʨʽʚʥʝʤ
ʤʦʨʷ. ɺʽʢ ʙʣʠʟʴʢʦ 2050 ʤʣʥ ʨʦʢʽʚ. ʈʽʯʢʘ ɯʥʛʫʣʝʮʴ, ʷʢʘ ʧʨʦʪʽʢʘʻ ʪʦʥʢʠʤ ʩʪʨʫʤʢʦʤ ʤʽʞ
ʩʪʨʽʤʢʠʭ ʩʢʝʣʴ ʪʘ ʧʘʛʦʨʙʽʚ, ʩʪʚʦʨʶʻ ʚʨʘʞʘʶʯʠʡ ʧʝʡʟʘʞ. ʅʘʡʙʽʣʴʰʫ ʩʢʝʣʶ ʄʆɼʈʫ
ʥʘʟʠʚʘʶʪʴ ʆʨʣʠʥʠʤ ʛʥʽʟʜʦʤ. ʋ ʛʝʦʣʦʛʽʯʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʟʘʧʦʚʽʜʥʠʢ ʮʽʢʘʚʠʡ ʪʠʤ, ʱʦ ʪʫʪ
ʧʦʨʦʜʠ ʧʨʦʜʫʢʪʠʚʥʦʾ ʟʘʣʽʟʠʩʪʦ-ʢʨʝʤʝʥʠʩʪʦʾ ʪʦʚʱ  ̔ʟʽʤ’ʷʪʽ ʚ ʩʢʣʘʜʢʠ [3].
ɹʘʣʢʘ ʇʽʚʥʽʯʥʘ ʏʝʨʚʦʥʘ – ʫʥʽʢʘʣʴʥʠʡ ʣʘʥʜʰʘʬʪʥʠʡ ʟʘʢʘʟʥʠʢ ʂʨʠʚʦʨʽʞʞʷ,

ʨʦʟʪʘʰʦʚʘʥʠʡ ʚ ʊʝʨʥʽʚʩʴʢʦʤʫ ʨʘʡʦʥʽ, ʥʘ ʪʝʨʠʪʦʨʽʾ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʦ  ʾ ʦʢʦʣʠʮʽ ʤ. ʂʨʠʚʦʛʦ
ʈʦʛʫ. ɹʘʣʢʘ ʙʝʨʝ ʧʦʯʘʪʦʢ ʥʘ ʚʦʜʦʨʦʟʜʽʣʽ ʨʽʯʦʢ ʉʘʢʩʘʛʘʥ  ̔ʪʘ ɯʥʛʫʣʴʮʷ. ɿʘʛʘʣʴʥʘ ʧʣʦʱʘ ʩʢʣʘʜʘʻ
54,3 ʛʘ, ʜʦʚʞʠʥʘ 36 ʢʤ. ʊʝʨʠʪʦʨʽʷ ʟʘʢʘʟʥʠʢʘ ʤʝʞʫʻ ʟ ʢʘʨ’ʻʨʘʤʠ ʪʘ ʚʽʜʚʘʣʘʤʠ ʨʫʜʥʠʢʽʚ, ʱʦ
ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʧʨʠʨʦʜʥʽ ʝʢʦʩʠʩʪʝʤʠ ʙʘʣʢʠ. ʋʥʽʢʘʣʴʥ  ̔ ʚʠʭʦʜʠ ʥʘ ʜʝʥʥʫ ʧʦʚʝʨʭʥʶ
ʧʦʨʽʜ ʢʨʠʚʦʨʽʟʴʢʦ  ʾ ʩʝʨʽʾ ʜʦʢʝʤʙʨʽʡʩʴʢʦʛʦ ʚʽʢʫ (2400–2100 ʤʣʥ ʨʦʢʽʚ) ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ
ʦʟʥʘʡʦʤʠʪʠʩʷ ʟ ʛʝʦʣʦʛʽʻʶ ʂʨʠʚʦʨʽʟʴʢʦʛʦ ʙʘʩʝʡʥʫ. ɺʽʜʩʣʦʥʶʶʪʴʩʷ ʩʣʘʥʮʝʚʽ ʪʘ ʟʘʣʽʟʠʩʪʽ
ʛʦʨʠʟʦʥʪʠ, ʷʢ  ̔ʫʪʚʦʨʶʶʪʴ ʥʝʚʝʣʠʢʽ ʟʘ ʨʦʟʤʽʨʘʤʠ ʩʢʝʣʴʥʽ ʚʠʭʦʜʠ ʥʘ ʦʙʦʭ ʩʭʠʣʘʭ ʙʘʣʢʠ ʚʽʜ ʾʾ
ʚʝʨʭʽʚ’ʷ ʜʦ ʟʨʫʡʥʦʚʘʥʦʛʦ ʟʘʣʽʟʥʠʯʥʦʛʦ ʤʦʩʪʫ. ʍʘʨʘʢʪʝʨʥʽ ʜʣʷ ʙʘʣʢʠ ʙʨʠʣʠ ʽʤʧʘʢʪʠʪʽʚ (ʧʦʨʽʜ,
ʷʢʽ ʫʪʚʦʨʠʣʠʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʫʜʘʨʫ ʦʙ ɿʝʤʣʶ ʤʝʪʝʦʨʠʪʽʚ) ʪʘ ʚʽʜʩʣʦʥʝʥʥʷ ʧʽʩʢʦʚʠʢʽʚ ʟʽ
ʩʢʘʤ’ʷʥʽʣʠʤʠ ʨʝʰʪʢʘʤʠ ʧʨʘʜʘʚʥʽʭ ʨʦʩʣʠʥ. ʅʘʫʢʦʚʘ ʮʽʥʥʽʩʪʴ ʟʘʢʘʟʥʠʢʘ ɹʘʣʢʘ ʇʽʚʥʽʯʥʘ
ʏʝʨʚʦʥʘ ʧʦʣʷʛʘʻ ʫ ʥʘʷʚʥʦʩʪʽ ʚ ʾʾ ʩʢʣʘʜʽ ʨʽʜʢʽʩʥʠʭ ʚʠʜʽʚ ʨʦʩʣʠʥ, ʩʝʨʝʜ ʷʢʠʭ ʰʽʩʪʴ ʟʘʥʝʩʝʥʽ ʜʦ
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«ʏʝʨʚʦʥʦʾ ʢʥʠʛʠ ʋʢʨʘʾʥʠ», ʘ 28 – ʦʭʦʨʦʥʷʶʪʴʩʷ ʚ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʽʡ ʦʙʣʘʩʪ .̔ ʇʦʨʷʜ ʟ
ʧʨʠʨʦʜʥʠʤʠ ʜʠʚʘʤʠ ʚ ɹʘʣʮ  ̔ʇʽʚʥʽʯʥʽʡ ʏʝʨʚʦʥʽʡ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʡ ʽʩʪʦʨʠʯʥ  ̔ʩʣʽʜʠ ʜʽʷʣʴʥʦʩʪʽ
ʣʶʜʠʥʠ – ʥʝʚʝʣʠʢʽ ʩʪʘʨʽ ʢʘʨ’ʻʨʠ ʪʘ ʚʽʜʚʘʣʠ. ʆʩʦʙʣʠʚʠʤ ʤʽʩʮʝʤ ʙʘʣʢʠ ʻ ʟʘʣʠʰʢʠ ʜʘʚʥʽʭ
ʟʘʣʽʟʥʠʯʥʠʭ ʤʦʩʪʽʚ. ʆʜʠʥ ʽʟ ʥʠʭ ʧʦʙʫʜʦʚʘʥʠʡ ʫ 1898 ʨʦʮʽ [4].
ɸʢʪʽʚʩʴʢʠʡ ʢʘʥʴʡʦʥ – ʦʜʥʘ ʽʟ ʥʘʡʙʽʣʴʰ ʢʨʘʩʠʚʠʭ ʧʨʠʨʦʜʥʠʭ ʧʘʤ’ʷʪʦʢ ʋʢʨʘʾʥʠ.

ʅʘʩʧʨʘʚʜʽ, ʮʝ ʥʝ ʟʦʚʩʽʤ ʢʘʥʴʡʦʥ – ʮʝ ʩʢʝʣʷʩʪʘ ʜʦʣʠʥʘ ʨʽʯʢʠ ʄʝʨʪʚʦʚʦʜ, ʙʦʨʪʠ ʷʢʦʾ
ʩʬʦʨʤʫʚʘʣʠʩʷ ʫ ʚʠʛʣʷʜʽ ʭʠʤʝʨʥʠʭ ʥʘʚʘʣʽʚ ʢʘʤʽʥʥʷ ʪʘ ʚʠʩʦʢʠʭ ʩʢʝʣʴ. ʂʘʥʴʡʦʥ ʚʭʦʜʠʪʴ ʫ ʤʝʞʽ
ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʧʘʨʢʫ “ɹʫʟʴʢʠʡ ɻʘʨʜ” ʪʘ ʫ ʤʝʞʽ ʈʝʛʽʦʥʘʣʴʥʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ
ʧʘʨʢʫ “ɻʨʘʥʽʪʥʦ-ʩʪʝʧʦʚʝ ʇʦʙʫʞʞʷ”. ʈʦʟʪʘʰʦʚʘʥʠʡ ʧʦʙʣʠʟʫ ʩʝʣʘ ɸʢʪʦʚʝ, ʄʠʢʦʣʘʾʚʩʴʢʦʾ
ʦʙʣʘʩʪʽ. ɺʛʦʨʫ ʟʘ ʪʝʯʽʻʶ ʚʽʜ ɸʢʪʦʚʩʴʢʦʛʦ, ʨʦʟʪʘʰʦʚʘʥʠʡ ʇʝʪʨʦʧʘʚʣʽʚʩʴʢʠʡ ʢʘʥʴʡʦʥ, ʘ ʥʠʞʯʝ
– ɸʨʙʫʟʠʥʩʴʢʠʡ [5]. ʎʽ ʢʘʥʴʡʦʥʠ ʻ ʯʘʩʪʠʥʦʶ ɺʦʟʥʝʩʝʥʩʴʢʦʛʦ ʛʨʘʥʽʪʥʦʛʦ ʤʘʩʠʚʫ, ʷʢʠʡ
ʚʠʪʷʛʥʫʪʠʡ ʫ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʦʤʫ ʥʘʧʨʷʤ .̔ ʇʣʦʱʘ ʤʘʩʠʚʫ ʤʘʡʞʝ 1,5 ʪʠʩ. ʢʤ². ɼʦʚʞʠʥʘ – 75
ʢʤ, ʤʘʢʩʠʤʘʣʴʥʘ ʰʠʨʠʥʘ – 24 ʢʤ. ɹʽʣʷ ʩʝʣʘ ɸʢʪʦʚʝ ʚʠʩʦʪʘ ʤʘʩʠʚʫ ʚ ʨʦʟʨʽʟʽ ʩʪʘʥʦʚʠʪʴ 6 ʢʤ.
ʉʘʤ ɺʦʟʥʝʩʝʥʩʴʢʠʡ ʛʨʘʥʽʪʥʠʡ ʤʘʩʠʚ ʻ ʯʘʩʪʠʥʦʶ ʋʢʨʘʾʥʩʴʢʦʛʦ ʢʨʠʩʪʘʣʽʯʥʦʛʦ ʱʠʪʘ. ɺ
ɸʢʪʽʚʩʴʢʦʤʫ ʢʘʥʴʡʦʥʽ ʟʘʣʷʛʘʶʪʴ ʜʨʽʙʥʦʧʦʨʬʽʨʦʙʣʘʩʪʦʚʽ ʛʨʘʥʽʪʠ ʟ ʯʘʩʪʠʥʦʶ ʛʨʘʥʽʪ-
ʙʽʦʪʠʪʦʚʠʭ  ̔ʙʽʦʪʠʪʦʚʠʭ ʛʥʝʡʩʽʚ. ɻʨʘʥʽʪʠ ʢʠʩʣʽ, ʩʽʨʦʛʦ, ʩʽʨʦ-ʨʦʞʝʚʦʛʦ ʪʘ ʨʦʞʝʚʦʛʦ ʢʦʣʴʦʨʽʚ.
ʅʘ ʧʨʘʚʦʤʫ ʩʭʠʣʽ ʜʦʣʠʥʠ ʨ. ʄʝʨʪʚʦʚʦʜʫ, ʟʘ 0,4 ʢʤ ʥʘ ʧʽʚʥʽʯʥʠʡ ʩʭʽʜ ʚʽʜ ʩ. ɸʢʪʦʚʝ ʚʠʷʚʣʝʥʦ
ʟʦʣʦʪʦ ʪʘ ʩʨʽʙʣʦ. ɺʤʽʩʪ ʟʦʣʦʪʘ – ʚʽʜ 0,1 ʜʦ 2 ʛ/ʪ, ʩʨʽʙʣʘ – ʜʦ 7,6 ʛ/ʪ. ʉʝʨʝʜʥʷ ʧʨʦʙʥʽʩʪʴ ʟʦʣʦʪʘ
– 878. ʇʦʢʣʘʜʠ ʤʘʶʪʴ ʧʦʪʝʥʮʽʘʣ ʜʦ ʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʜʦʙʫʪʢʫ. ʇʽʜʪʚʝʨʜʞʝʥʦ ʥʝʟʥʘʯʥʫ
ʥʘʷʚʥʽʩʪʴ ʘʣʤʘʟʽʚ. ɺ ʨʘʡʦʥʽ ʩ. ʊʨʠʢʨʘʪʠ ʚʠʷʚʣʝʥʦ ʦʜʥʝ ʘʣʤʘʟʥʝ ʟʝʨʥʦ ʨʦʟʤʽʨʦʤ 0,9ʭ0,5 ʤʤ
[6].
ʍʦʨʪʠʮʴʢʠʡ ʛʨʘʥʽʪʥʠʡ ʤʘʩʠʚ (ɼʥʽʧʨʦʚʩʴʢʽ ʧʦʨʦʛʠ) – ʛʝʦʣʦʛʽʯʥʠʡ ʟʘʢʘʟʥʠʢ

ʟʘʛʘʣʴʥʦʜʝʨʞʘʚʥʦʛʦ ʟʥʘʯʝʥʥʷ. ʅʘʡʩʣʘʚʝʪʥʽʰʠʤ ʦʩʪʨʦʚʦʤ ʥʘ ɼʥʽʧʨ ,̔ ʩʚʷʪʠʥʝʶ ʥʝ ʪʽʣʴʢʠ
ɿʘʧʦʨʽʟʴʢʦʛʦ ʢʨʘʶ, ʘʣʝ ʽ ʫʩʽʻʾ ʋʢʨʘʾʥʠ, ʟ ʜʘʚʥʽʭ ʜʘʚʝʥ ʙʫʚ ʽ ʟʘʣʠʰʘʻʪʴʩʷ ʦʩʪʨʽʚ ʍʦʨʪʠʮʷ. ʎʝʡ
ʦʩʪʨʽʚ ʧʨʠʧʘʚ ʜʦʚʧʦʜʦʙʠ ʣʶʜʠʥ  ̔ʱʝ ʟ ʯʘʩʽʚ ʧʘʣʝʦʣʽʪʫ, ʪʦʙʪʦ ʧʨʠʙʣʠʟʥʦ 14 ʪʠʩ. ʨʦʢʽʚ ʪʦʤʫ.
ʆʩʪʨʽʚ ʚʽʜʚʽʜʫʚʘʣʠ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʣʷ ʧʨʦʞʠʚʘʥʥʷ ʢʽʤʝʨʽʡʮʽ ʽ ʩʢʽʬʠ, ʩʘʨʤʘʪʠ ʽ ʛʦʪʠ,
ʛʫʥʥʠ, ʘʚʘʨʠ, ʘʥʪʠ. ʅʘʡʙʽʣʴʰ ʚʠʜʘʪʥ  ̔ʩʪʦʨʽʥʢʠ ʽʩʪʦʨʽʾ ʦʩʪʨʦʚʘ ʥʘ ɼʥʽʧʨʽ ʧʦʚ’ʷʟʘʥʽ ʟ ʽʩʪʦʨʽʻʶ
ɿʘʧʦʨʽʟʴʢʦʛʦ ʢʦʟʘʮʪʚʘ. ʆʩʪʨʽʚ ʷʚʣʷʶ ʩʦʙʦʶ ʯʫʜʦʚʠʡ ʟʘ ʚʽʜʩʣʦʥʝʥʽʩʪʶ ʬʨʘʛʤʝʥʪ ʚʝʣʠʢʦʛʦ
ʍʦʨʪʠʮʴʢʦʛʦ ʛʨʘʥʽʪʥʦʛʦ ʤʘʩʠʚʫ, ʷʢʠʡ ʤʘʻ ʚʠʜʦʚʞʝʥʫ ʚ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʦʤʫ ʥʘʧʨʷʤʢʫ ʣʽʥʽʡʥʦ-
ʚʠʪʷʛʥʝʥʫ ʬʦʨʤʫ ʜʦʚʞʠʥʦʶ 75 ʢʤ ʪʘ ʰʠʨʠʥʦʶ ʚʽʜ 3-6 ʜʦ 14 ʢʤ. ʄʘʩʠʚ ʦʙ’ʻʜʥʫʻ ʧʦʣʷ
ʨʦʟʚʠʪʢʫ ʧʣʘʛʽʦʛʨʘʥʽʪʽʚ ʜʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʛʦ (?) ʢʦʤʧʣʝʢʩʫ ʧʘʣʝʦʘʨʭʝʶ ʥʘ ʦʢʦʣʠʮʽ ʤ.
ɿʘʧʦʨʽʞʞʷ, ʜʽʣʷʥʢʠ ʚ ʨʘʡʦʥʽ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʦʛʦ ʙʦʨʪʫ ʂʦʥʢʩʴʢʦʾ ʟʝʣʝʥʦʢʘʤ’ʷʥʦ  ʾʩʪʨʫʢʪʫʨʠ
ʪʘ ʑʝʨʙʘʢʽʚʩʴʢʦʛʦ ʤʘʩʠʚʫ ʛʨʘʥʽʪʽʚ. ɿʘ ʩʢʣʘʜʦʤ ʧʝʨʝʚʘʞʘʶʪʴ ʙʽʦʪʠʪʦʚ  ̔ ʧʣʘʛʽʦʛʨʘʥʽʪʠ.
ʇʦʦʜʠʥʦʢ  ̔ ʚʠʟʥʘʯʝʥʥʷ ʨʘʜʽʦʛʝʥʥʦʛʦ ʚʽʢʫ ʮʠʨʢʦʥʽʚ ʟ ʧʣʘʛʽʦʛʨʘʥʽʪʽʚ ʦʩʪʨʦʚʘ ʍʦʨʪʠʮʷ
ʩʪʘʥʦʚʣʷʪʴ 2970 ʤʣʥ. ʨʦʢʽʚ [1].
ɸʧʦʣʣʦʥʽʚʩʴʢʠʡ ʧʘʣʝʦʚʫʣʢʘʥ – ʩʪʘʨʦʜʘʚʥʽʡ ʟʛʘʩʣʠʡ ʚʫʣʢʘʥ, ʨʦʟʪʘʰʦʚʘʥʠʡ ʫ ʢʽʣʴʢʘʩʦʪ

ʤʝʪʨʽʚ ʚʽʜ ʧʨʘʚʦʛʦ ʙʝʨʝʛʘ ʨʽʯʢʠ ʄʦʢʨʘ ʉʫʨʘ ʥʘ ʧʽʚʥʽʯ ʚʽʜ ʩʝʣʘ ɸʧʦʣʣʦʥʽʚʢʠ ʥʘ ʧʨʘʚʦʙʝʨʝʞʞʽ
ɼʥʽʧʨʦʚʩʴʢʦʛʦ ʨʘʡʦʥʫ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦ  ʾ ʦʙʣʘʩʪʽ ʫ 40 ʢʤ ʥʘ ʧʽʚʜʝʥʥʠʡ ʟʘʭʽʜ ʚʽʜ ʮʝʥʪʨʫ
ɼʥʽʧʨʘ. ʎʝʡ ʚʫʣʢʘʥ ʻ ʦʜʥʠʤ ʟ ʥʘʡʩʪʘʨʽʰʠʭ ʧʘʣʝʦʚʫʣʢʘʥʽʚ ɿʝʤʣ  ̔ (3,2 ʤʣʨʜ ʨʦʢʽʚ). ɺʽʥ ʙʫʚ
ʘʢʪʠʚʥʠʡ ʟʘ ʜʦʙʠ ʧʘʣʝʦʘʨʭʝʶ, ʢʦʣʠ ʥʘ ɿʝʤʣʽ ʬʦʨʤʫʚʘʚʩʷ ʧʝʨʰʠʡ ʩʫʧʝʨʢʦʥʪʠʥʝʥʪ ɺʘʘʣʴʙʘʨʘ,
ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʯʘʩʦʚʦʤʫ ʧʝʨʽʦʜʫ ʚʽʜ 3,6 ʜʦ 3,1 ʤʽʣʴʷʨʜʘ ʨʦʢʽʚ ʪʦʤʫ. ɿʘ ʦʮʽʥʢʘʤʠ ʦʩʪʘʥʥʻ
ʚʠʚʝʨʞʝʥʥʷ ʪʨʘʧʠʣʦʩʷ ʙʽʣʷ 3,2 ʤʣʨʜ ʨʦʢʽʚ ʪʦʤʫ. ɺʫʣʢʘʥ ʩʢʣʘʜʝʥʦ ʧʝʨʝʚʘʞʥʦ ʩʠʩʪʝʤʦʶ
ʨʦʟʰʘʨʦʚʘʥʠʭ ʣʘʚʦʚʠʭ ʧʦʪʦʢʽʚ ʤʝʪʘʙʘʟʘʣʴʪʽʚ, ʤʝʪʘʛʘʙʨʦ ʪʘ ʤʝʪʘʛʘʙʨʦ-ʜʦʣʝʨʠʪʽʚ, ʘ ʪʘʢʦʞ
ʧʦʦʜʠʥʦʢʠʭ ʧʨʦʰʘʨʢʽʚ ʤʝʪʘʪʫʬʽʪʽʚ, ʤʝʪʘʪʫʬʦʧʽʩʢʦʚʠʢʽʚ, ʤʝʪʘʪʫʬʦʘʣʝʚʨʦʣʽʪʽʚ [1, 7].
ɼʣʷ ʟʘʭʠʩʪʫ ʽ ʟʙʝʨʝʞʝʥʥʷ ʛʝʦʣʦʛʽʯʥʠʭ ʧʘʤ’ʷʪʦʢ ʧʨʠʨʦʜʠ ʧʽʜ ʯʘʩ ʚʽʡʥʠ ʥʝʦʙʭʽʜʥʦʶ ʫʤʦʚʦʶ

ʻ:
1. ʧʨʦʚʝʜʝʥʥʷ ʨʝʛʫʣʷʨʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʘʥʫ ʛʝʦʣʦʛʽʯʥʠʭ ʧʘʤ’ʷʪʦʢ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʪʘ

ʟʘʧʦʙʽʛʘʥʥʷ ʙʫʜʴ-ʷʢʦʛʦ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ;
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2. ʩʧʽʚʧʨʘʮʷ ʟ ʤʽʞʥʘʨʦʜʥʠʤʠ ʦʨʛʘʥʽʟʘʮʽʷʤʠ (ʖʅɽʉʂʆ, ProGeo ʪʘ ʽʥ.) ʜʣʷ ʦʪʨʠʤʘʥʥʷ
ʧʽʜʪʨʠʤʢʠ ʪʘ ʝʢʩʧʝʨʪʥʦ  ʾʜʦʧʦʤʦʛʠ ʱʦʜʦ ʟʙʝʨʝʞʝʥʥʷ ɻʇʇ;

3. ʟʜʽʡʩʥʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ  ʾ ʢʘʤʧʘʥʽʾ ʟ ʤʝʪʦʶ ʧʦʧʫʣʷʨʠʟʘʮʽʾ  ̔ ʚʘʞʣʠʚʦʩʪʽ ʟʙʝʨʝʞʝʥʥʷ
ʛʝʦʣʦʛʽʯʥʠʭ ʧʘʤ’ʷʪʦʢ;

4. ʨʦʟʨʦʙʣʝʥʥʷ ʟʘʭʦʜʽʚ ʽʟ ʟʙʝʨʝʞʝʥʥʷ ʫ ʚʠʧʘʜʢʫ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ (ʚʦʻʥʥʠʭ
ʢʦʥʬʣʽʢʪʽʚ, ʧʨʠʨʦʜʥʠʭ ʢʘʪʘʩʪʨʦʬ ʪʘ ʽʥ.).
ʆʪʞʝ, ʟʙʝʨʝʞʝʥʥʷ ʛʝʦʣʦʛʽʯʥʠʭ ʧʘʤ’ʷʪʦʢ ʧʨʠʨʦʜʠ ʧʽʜ ʯʘʩ ʚʽʡʥʠ ʻ ʚʘʞʣʠʚʠʤ ʟʘʚʜʘʥʥʷʤ, ʷʢʝ

ʚʠʤʘʛʘʻ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʟʘʭʦʜʽʚ. ʋ ʨʦʙʦʪʽ ʥʘʚʝʜʝʥʦ
ʧʨʠʢʣʘʜʠ ʟʘʭʦʜʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʩʧʨʠʷʪʠ ʟʘʭʠʩʪʫ ʮʠʭ ʫʥʽʢʘʣʴʥʠʭ ʥʝʧʦʚʪʦʨʥʠʭ ʛʝʦʣʦʛʽʯʥʠʭ
ʦʙ’ʻʢʪʽʚ  ̔ʟʙʝʨʝʛʪʠ ʾʭ ʜʣʷ ʤʘʡʙʫʪʥʽʭ ʧʦʢʦʣʽʥʴ.
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ʇʆʈɯɺʅʗʅʅʗ ɿɸɹʈʋɼʅɽʅʅʗ ɸʊʄʆʉʌɽʈʅʆɻʆ ʇʆɺɯʊʈʗ ʄɯʉʊɸ ʂʀɭɺɸ ɺ
ɼʆɺʆɭʅʅɯ ʈʆʂʀ ʊɸ ʇɯɼ ʏɸʉ ʇʆɺʅʆʄɸʉʐʊɸɹʅʆɻʆ ɺʊʆʈɻʅɽʅʅʗ

 ɿʘʢʨʫʞʥʠʡ ɺ.ʆ., ʩʪʫʜʝʥʪ
ʅʅɯ «ɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʾ»

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥ  ̔ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ

 ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʨʦʟʛʣʷʥʫʪʦ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʠ ʤʽʩʪʘ ʂʠʻʚʘ ʧʨʦʪʷʛʦʤ 2019-2022 ʨʦʢʽʚ. ɺʠʷʚʣʝʥʦ, ʱʦ
ʦʩʥʦʚʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʟʘʙʨʫʜʥʝʥʥʷ ʻ ʝʥʝʨʛʝʪʠʯʥʽ ʫʩʪʘʥʦʚʢʠ, ʧʨʦʤʠʩʣʦʚʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʪʘ ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ.
ɿʘʟʥʘʯʝʥʦ, ʱʦ ʦʩʥʦʚʥʽ ʟʦʥʠ ʟʘʙʨʫʜʥʝʥʥʷ ʨʦʟʪʘʰʦʚʘʥʽ ʙʽʣʷ ʘʚʪʦʤʘʛʽʩʪʨʘʣʝʡ ʪʘ ʧʨʦʤʠʩʣʦʚʠʭ ʟʦʥ. ʋ 2022 ʨʦʮʽ
ʚʽʡʩʴʢʦʚʽ ʜʽʾ ʩʪʘʣʠ ʧʨʦʚʽʜʥʦʶ ʧʨʠʯʠʥʦʶ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ, ʦʜʥʘʢ ʦʙʤʝʞʝʥʥʷ ʧʝʨʝʩʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʫ ʪʘ
ʟʥʠʞʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʧʨʦʤʠʩʣʦʚʠʭ ʦʙ'ʻʢʪʽʚ ʧʨʠʟʚʝʣʠ ʜʦ ʟʤʝʥʰʝʥʥʷ ʨʽʚʥʷ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ʫ ʧʦʚʽʪʨʽ.

The study examines atmospheric pollution in the city of Kyiv during 2019-2022. It was found that the main sources
of pollution are power plants, industrial enterprises and vehicles. It is noted that the main pollution zones are located
near highways and industrial zones. In 2022, military operations became the leading cause of air pollution, but
restrictions on the movement of transport and reduced activity of industrial facilities led to a decrease in the level of
harmful substances in the air.

ʈʦʟʚʠʪʦʢ ʩʫʯʘʩʥʦ  ʾ ʮʠʚʽʣʽʟʘʮʽʾ ʡ ʽʥʪʝʥʩʠʬʽʢʘʮʽʷ ʚʠʨʦʙʥʠʯʦʾ ʜʽʷʣʴʥʦʩʪʽ ʥʝʛʘʪʠʚʥʦ
ʧʦʟʥʘʯʘʶʪʴʩʷ ʥʘ ʷʢʦʩʪʽ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʯʝʨʝʟ ʟʙʽʣʴʰʝʥʥʷ ʦʙʩʷʛʽʚ ʚʠʢʠʜʽʚ
ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʫ ʧʦʚʽʪʨʷ. ʎʝ ʚʠʢʣʠʢʘʻ ʤʘʩʰʪʘʙʥʝ ʟʘʙʨʫʜʥʝʥʥʷ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ
ʣʘʥʜʰʘʬʪʠ, ʙʽʦʪʫ ʪʘ ʟʜʦʨʦʚ’ʷ ʣʶʜʝʡ, ʘ ʪʘʢʦʞ ʩʧʨʠʯʠʥʷʻ ʛʣʦʙʘʣʴʥʽ ʟʤʽʥʠ ʢʣʽʤʘʪʫ. ʋ ʚʝʣʠʢʠʭ
ʧʨʦʤʠʩʣʦʚʠʭ ʤʽʩʪʘʭ, ʟʦʢʨʝʤʘ ʚ ʂʠʻʚ ,̔ ʨʽʚʝʥʴ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʦʙʩʷʛʽʚ
ʚʠʢʠʜʽʚ ʪʘ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʫʤʦʚ [1;4].
ʅʘʷʚʥʽʩʪʴ ʧʨʦʙʣʝʤʠ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʱʝ ʙʽʣʴʰʝ ʧʽʜʩʠʣʠʣʘʩʴ ʚʥʘʩʣʽʜʦʢ

ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʾ ʚʽʡʥʠ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ, ʽʥʽʮʽʡʦʚʘʥʦʾ ʨʦʩʽʡʩʴʢʦʶ ʬʝʜʝʨʘʮʽʻʶ. ɸʢʪʠʚʥʽ
ʚʦʻʥʥʽ ʜʽʾ, ʙʦʤʙʘʨʜʫʚʘʥʥʷ ʪʘ ʟʥʠʱʝʥʥʷ ʦʙ’ʻʢʪʽʚ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʝʥʝʨʛʝʪʠʢʠ, ʥʘʬʪʦʙʘʟ ʪʘ ʣʽʩʽʚ
ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʥʘʯʥʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʦʙʩʷʛʽʚ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʫ ʧʦʚʽʪʨʷ. ɼʦ ʣʶʪʦʛʦ
2022 ʨʦʢʫ ʟʘ ʜʘʥʠʤʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʧʘʩʧʦʨʪʫ ʤ. ʂʠʻʚʘ, ʦʩʥʦʚʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʟʘʙʨʫʜʥʝʥʥʷ
ʧʦʚʽʪʨʷ ʙʫʣʠ ʘʚʪʦʪʨʘʥʩʧʦʨʪ, ʧʨʦʤʠʩʣʦʚ  ̔ʧʽʜʧʨʠʻʤʩʪʚʘ ʪʘ ʝʥʝʨʛʝʪʠʢʘ. ʂʨʽʤ ʮʴʦʛʦ ʤʽʩʪʦ ʂʠʾʚ ʽ
ʩʪʦʣʠʯʥʘ ʘʛʣʦʤʝʨʘʮʽʷ ʟʘ ʤʘʩʰʪʘʙʘʤʠ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ
ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʯʠʩʣʘ ʧ’ʷʪʥʘʜʮʷʪʠ ʛʫʩʪʦ ʟʘʩʝʣʝʥʠʭ ʪʝʨʠʪʦʨʽʡ ʋʢʨʘʾʥʠ, ʱʦ ʚʠʟʥʘʯʝʥ  ̔ʥʘʡʙʽʣʴʰ
ʥʝʩʧʨʠʷʪʣʠʚʠʤʠ ʜʣʷ ʧʨʦʞʠʚʘʥʥʷ ʣʶʜʝʡ ʟ ʝʢʦʣʦʛʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ [3].
ʆʩʥʦʚʥ  ̔  ʟʘʙʨʫʜʥʶʚʘʯʽ  ʘʪʤʦʩʬʝʨʠ ʤʽʩʪʘ ʂʠʻʚʘ ʧʨʦʪʷʛʦʤ ʧʝʨʽʦʜʫ ʟ 2019 ʧʦ 2022ʨʽʢ ʩʪʘʣʠ

ʧʨʦʜʫʢʪʠ ʟʛʦʨʷʥʥʷ ʝʥʝʨʛʝʪʠʯʥʠʭ ʫʩʪʘʥʦʚʦʢ: ʢʦʪʝʣʴʥ ,̔ ʪʝʧʣʦʚʽ ʝʣʝʢʪʨʦʩʪʘʥʮʽʾ, ʪʝʧʣʦʚʽ
ʝʣʝʢʪʨʦʮʝʥʪʨʘʣʽ, ʨʽʟʥʦʤʘʥʽʪʥ  ̔ʧʝʯʽ:  ʚ ʤʝʪʘʣʫʨʛʽʾ, ʥʘʬʪʦʧʝʨʝʨʦʙʮ ,̔ ʚʠʨʦʙʥʠʮʪʚ  ̔ʙʫʜʽʚʝʣʴʥʠʭ
ʤʘʪʝʨʽʘʣʽʚ  ʪʘ ʭʽʤʽʯʥʠʭ,  ʘ ʪʘʢʦʞ ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ [2].

 ʆʩʥʦʚʥʽ ʟʦʥʠ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʧʦʪʷʛʦʤ 2019-2021 ʨʦʢʽʚ  ʫ ʤʽʩʪ  ̔ ʂʠʻʚʽ
ʟʦʩʝʨʝʜʞʫʚʘʣʠʩʴʩʷ ʚ ʤʽʩʮʷʭ, ʱʦ ʧʨʠʣʷʛʘʶʪʴ ʜʦ ʘʚʪʦʤʘʛʽʩʪʨʘʣʝʡ, ʪʘ ʚ ʤʽʩʮʷʭ ʢʦʥʮʝʥʪʨʘʮʽʾ
ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʱʦ ʨʦʟʪʘʰʦʚʘʥʽ ʚ ɼʘʨʥʠʮʴʢʽʡ, ʇʦʜʽʣʴʩʴʢʦ-ʂʫʨʝʥʽʚʩʴʢʽʡ ʪʘ
ʉʚʷʪʦʰʠʥʩʴʢʽʡ ʧʨʦʤʠʩʣʦʚʠʭ ʟʦʥʘʭ [5]. ʋ ʩʪʨʫʢʪʫʨʽ ʦʙʩʷʛʽʚ ʚʠʢʠʜʽʚ ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ,
ʰʢʽʜʣʠʚʠʭ ʜʣʷ ʟʜʦʨʦʚ'ʷ ʣʶʜʠʥʠ ʨʝʯʦʚʠʥ ʱʦʨʦʢʫ ʟʙʽʣʴʰʫʶʪʴʩʷ ʚʠʢʠʜʠ ʚʽʜ ʧʝʨʝʩʫʚʥʠʭ
ʜʞʝʨʝʣ ʟʘʙʨʫʜʥʝʥʥʷ, ʯʘʩʪʢʘ ʷʢʠʭ ʟʙʽʣʴʰʠʣʘʩʷ ʫ 2020-2021 ʨʦʢʘʭ  ʎʝ ʧʝʨʰ ʟʘ ʚʩʝ
ʘʚʪʦʪʨʘʥʩʧʦʨʪ ʩʪʦʣʠʮʽ ʪʘ ʧʝʨʝʚʘʞʥʦ ʚʣʘʩʥʽ ʘʚʪʦ [2].
ʋ 2022 ʨʦʮʽ ʦʜʥʽʻʶ ʽʟ ʧʨʦʚʽʜʥʠʭ ʧʨʠʯʠʥ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʻ ʚʽʡʩʴʢʦʚ  ̔ʜʽʾ ʥʘ ʪʝʨʠʪʦʨʽʾ

ʋʢʨʘʾʥʠ, ʟʦʢʨʝʤʘ ʘʢʪʠʚʥʽ ʙʦʡʦʚʽ ʜʽʾ ʪʘ ʧʦʞʝʞ ,̔ ʩʧʨʠʯʠʥʝʥ  ̔ʚʪʦʨʛʥʝʥʥʷʤ ʥʘʚʢʦʣʦ ʩʪʦʣʠʮʽ ʫ
ʙʝʨʝʟʥʽ 2022 ʨʦʢʫ. ɺ ʪʦʡ ʞʝ ʯʘʩ,  ʦʙʤʝʞʝʥʥʷ ʧʝʨʝʩʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʪʘ ʟʥʠʞʝʥʥʷ
ʧʦʪʫʞʥʦʩʪ  ̔ʨʦʙʦʪʠ ʧʨʦʤʠʩʣʦʚʠʭ ʦʙ’ʻʢʪʽʚ ʟʤʝʥʰʠʣʠ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʤʽʩʪʘ
ʂʠʻʚʘ ʰʢʽʜʣʠʚʠʤʠ ʨʝʯʦʚʠʥʘʤʠ (NO2, SO2, CO) [3]
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ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʧʦʨʽʚʥʷʣʴʥʠʡ  ʘʥʘʣʽʟ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʤʽʩʪʘ ʂʠʻʚʘ
(ʜʽʦʢʩʠʜ ʘʟʦʪʫ, ʤʦʥʦʦʢʩʠʜ ʚʫʛʣʝʮʶ ʪʘ ʜʽʦʢʩʠʜ ʩʽʨʢʠ) ʚ ʜʦʚʦʻʥʥʽ ʨʦʢʠ ʪʘ ʚʥʘʩʣʽʜʦʢ
ʚʽʡʩʴʢʦʚʠʭ ʜʽʡ.
ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ:
ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʜʘʥ  ̔ ʧʨʦ ʚʤʽʩʪ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ

(NO2, SO2,ʉʆ)  ʽʟ ʟʘʩʪʦʫʥʢʫ Google Earth Engine, ʩʫʧʫʪʥʠʢ Sentinel-5P.  ɿʘ ʜʘʥʠʤʠ ʩʫʧʫʪʥʠʢʘ
Sentinel-5P  ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʩʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ ʚʤʽʩʪʫ ʢʦʥʮʝʥʪʨʘʮʽʡ ʰʢʽʜʣʠʚʠʭ ʜʦʤʽʰʦʢ
(NO2, ʉʆ, SO2)   ʚ ʘʪʤʦʩʬʝʨʥʦʤʫ ʧʦʚʽʪʨ  ̔ʤʽʩʪʘ ʂʠʻʚʘ ʟʘ ʧʝʨʽʦʜ 2019-2022 ʨʨ.
ʅʘ ʨʠʩʫʥʢʫ 1 ʧʨʝʜʩʪʘʚʣʝʥʦ  ʢʦʥʮʝʥʪʨʘʮʽʁ  NO2 ʚ ʘʪʤʦʩʬʝʨʥʦʤʫ ʧʦʚʽʪʨ  ̔ʤʽʩʪʘ ʂʠʻʚʘ ʟʘ

ʧʝʨʽʦʜ 2019-2022ʨʨ. ɺʽʜʧʦʚʽʜʥʦ, ʥʘʡʚʠʱʽ  ʢʦʥʮʝʥʪʨʘʮʽʾ ʙʫʣʠ ʟʘʬʽʢʩʦʚʘʥʽ ʚ 2019 ʪʘ 2020
ʨʦʢʘʭ. ʆʧʘʣʝʥʥʷ, ʚʠʨʦʙʥʠʮʪʚʦ ʝʣʝʢʪʨʦʝʥʝʨʛʽ ,ʾ ʪʨʘʥʩʧʦʨʪ ʪʘ ʩʫʜʥʦʧʣʘʚʩʪʚʦ ʻ ʦʩʥʦʚʥʠʤʠ
ʜʞʝʨʝʣʘʤʠ ʚʠʢʠʜʽʚ NO2, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ
ʧʦʪʨʝʙ ʤʽʩʪʘ ʂʠʻʚʘ.
ʇʦʯʠʥʘʶʯʠ ʟ 2021 ʨʦʢʫ ʢʦʥʮʝʥʪʨʘʮʽʷ NO2 ʧʦʯʘʣʘ ʟʤʝʥʰʫʚʘʪʠʩʴ ʎʝ ʟʥʠʞʝʥʥʷ ʤʦʞʥʘ

ʧʦʷʩʥʠʪʠ ʟʤʝʥʰʝʥʥʷʤ ʘʥʪʨʦʧʦʛʝʥʥʦ  ʾʘʢʪʠʚʥʦʩʪ  ̔ʧʽʜ ʯʘʩ ʢʘʨʘʥʪʠʥʥʠʭ ʦʙʤʝʞʝʥʴ ʯʝʨʝʟ Covid-
19.
ʋ ʧʝʨʰ  ̔ʪʠʞʥ  ̔ʚʽʡʥʠ 2022 ʨʦʢʫ ʢʦʥʮʝʥʪʨʘʮʽʷ NO2 ʙʫʣʘ ʥʠʞʯʦʶ ʜʣʷ ʩʪʦʣʠʮ  ̔ʧʦʨʽʚʥʷʥʦ ʟ

ʜʦʚʦʻʥʥʠʤʠ  ʨʦʢʘʤʠ, ʘ ʩʘʤʝ: ʢʦʥʮʝʥʪʨʘʮʽʷ NO2 ʚ ʘʪʤʦʩʬʝʨʥʦʤʫ ʧʦʚʽʪʨʽ ʂʠʻʚʘ ʙʫʣʘ ʟʥʘʯʥʦ
ʚʠʱʘ ʫ ʟʚʠʯʘʡʥʠʭ ʫʤʦʚʘʭ 2019 ʨʦʢʫ (39,79%) ʪʘ 2020 ʨʦʢʫ (41,82%), ʧʦʨʽʚʥʷʥʦ ʟ ʧʝʨʰʠʤʠ
ʜʚʦʤʘ ʪʠʞʥʷʤʠ ʚʽʡʥʠ (24,1%).

ʈʠʩ. 1 - ɻʨʘʬʽʢ ʚʤʽʩʪʫ NO2  ʚ ʘʪʤʦʩʬʝʨʥʦʤʫ ʧʦʚʽʪʨʽ ʤʽʩʪʘ ʂʠʻʚʘ ʟʘ ʧʝʨʽʦʜ 2019-2022ʨʨ.

39,79
41,82

36,4

24,31

0

5

10

15

20

25

30

35

40

45

50

2018 2019 2020 2021 2022

ˏ
̍
̨̒
̓ 

N
O

2

˝̏̋̉



XIV ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʤʦʣʦʜʽʞʥʘ ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ-ʰʢʦʣʘ
«ʉʫʯʘʩʥʽ ʧʨʦʙʣʝʤʠ ʥʘʫʢ ʧʨʦ ɿʝʤʣʶ»

ʂʠʾʚ, 10-12 ʢʚʽʪʥʷ 2024 ʨ.

86

ʈʠʩ. 2 - ɻʨʘʬʽʢ ʚʤʽʩʪʫ SO2 ʚ ʘʪʤʦʩʬʝʨʥʦʤʫ ʧʦʚʽʪʨʽ ʤʽʩʪʘ ʂʠʻʚʘ ʟʘ ʧʝʨʽʦʜ 2019-2022 ʨʦʢʽʚ

ʅʘ ʨʠʩʫʥʢʫ 2 ʧʦʢʘʟʘʥʦ ʚʤʽʩʪ ʢʦʥʮʝʥʪʨʘʮʽʾ SO2 ʚ ʘʪʤʦʩʬʝʨʥʦʤʫ ʧʦʚʽʪʨʽ ʤʽʩʪʘ ʂʠʻʚʘ ʟʘ
ʧʝʨʽʦʜ 2019-2022 ʨʦʢʽʚ. ʇʨʦʚʝʜʝʥʠʡ ʩʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ ʢʦʥʮʝʥʪʨʘʮʽʾ  SO2 ʚ ʘʪʤʦʩʬʝʨʥʦʤʫ
ʧʦʚʽʪʨʽ ʤ. ʂʠʻʚʘ ʧʦʢʘʟʘʚ, ʱʦ ʟʘ ʧʝʨʽʦʜ ʟ 2019 ʧʦ 2021 ʨʽʢ ʙʫʣʦ ʩʪʨʽʤʢʝ ʟʙʽʣʴʰʝʥʥʷ. ʎʝ
ʧʦʷʩʥʶʻʪʴʩʷ ʟʨʦʩʪʘʥʥʷʤ ʧʨʦʤʠʩʣʦʚʦ  ʾʜʽʷʣʴʥʦʩʪ  ̔ʪʘ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʷʢʽ ʯʘʩʪʦ ʻ
ʦʩʥʦʚʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʚʠʢʠʜʽʚ SO2. ʇʨʠʢʣʘʜʦʤ ʪʘʢʦʾ ʝʥʝʨʛʝʪʠʯʥʦ  ʾʜʽʷʣʴʥʦʩʪ  ̔ʤʦʞʫʪʴ ʙʫʪʠ
ʥʘʩʪʫʧʥʽ ʦʙ’ʻʢʪʠ ʤʽʩʪʘ ʂʠʻʚʘ: ʧʽʜʧʨʠʻʤʩʪʚʘ ʝʥʝʨʛʝʪʠʯʥʦʾ ʛʘʣʫʟ  ̔ (ʊɽʎ-5, ʊɽʎ-6, ʇɸʊ
"ʂʠʾʚʛʘʟ", ʂʇ "ʂʠʾʚʪʝʧʣʦʝʥʝʨʛʦ", ʟʘʚʦʜ "ɽʥʝʨʛʽʷ", ʷʢ  ̔ ʱʦʨʦʢʫ ʚʠʢʠʜʘʶʪʴ ʚ ʘʪʤʦʩʬʝʨʫ
ʧʦʥʘʜ 5ʤʣʥ. ʪʦʥʥ ʜʽʦʢʩʠʜʫ cʽʨʢʠ . ʂʨʽʤ ʪʦʛʦ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʘʣʠʚʘ ʟ ʚʤʽʩʪʦʤ ʩʽʨʢʠ, ʪʘʢʦʛʦ ʷʢ
ʚʫʛʽʣʣʷ ʪʘ ʥʘʬʪʘ, ʧʦʩʧʨʠʷʣʦ ʟʙʽʣʴʰʝʥʥʶ ʨʽʚʥʷ SO2 ʫ ʘʪʤʦʩʬʝʨʥʦʤʫ ʧʦʚʽʪʨʽ ʤʽʩʪʘ ʂʠʻʚʘ. ɯʥʰʽ
ʬʘʢʪʦʨʠ, ʪʘʢʽ ʷʢ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ, ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʝʢʦʣʦʛʽʯʥʠʭ
ʩʪʘʥʜʘʨʪʽʚ ʪʘ ʢʦʥʪʨʦʣʶ ʟʘ ʚʠʢʠʜʘʤʠ, ʪʘʢʦʞ ʚʧʣʠʥʫʣʠ ʥʘ ʟʙʽʣʴʰʝʥʥʷ ʨʽʚʥʷ SO2 ʚ ʘʪʤʦʩʬʝʨʽ
ʤʽʩʪʘ ʂʠʻʚʘ.
ʇʽʜ ʯʘʩ  ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʛʦ ʚʪʦʨʛʥʝʥʥʷ ʫ 2022 ʨʦʮʽ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʟʥʠʞʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ

SO2 ʚ ʤʝʞʘʭ ʂʠʻʚʘ ʥʘ 2,73%, ʧʦʨʽʚʥʷʥʦ ʟ ʜʦʚʦʻʥʥʠʤʠ ʫʤʦʚʘʤʠ ʫ 2020 ʪʘ 2021 ʨʦʢʘʭ. ʎʝ
ʤʦʞʝ ʙʫʪʠ ʧʦʚ'ʷʟʘʥʝ ʟ ʢʽʣʴʢʦʤʘ ʬʘʢʪʦʨʘʤʠ. ʆʜʠʥ ʽʟ ʯʠʥʥʠʢʽʚ - ʮʝ ʟʤʝʥʰʝʥʥʷ ʧʨʦʤʠʩʣʦʚʦʾ ʪʘ
ʝʥʝʨʛʝʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪ  ̔ ʚʥʘʩʣʽʜʦʢ ʚʽʡʩʴʢʦʚʠʭ ʜʽʡ, ʚ ʪʦʡ ʯʘʩ  ʽʥʰʠʤ ʬʘʢʪʦʨʦʤ ʤʦʞʝ ʙʫʪʠ
ʦʙʤʝʞʝʥʥʷ ʨʫʭʫ ʮʠʚʽʣʴʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʚ ʤʝʞʘʭ ʤʽʩʪʘ ʂʠʻʚʘ.
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ʈʠʩ. 3 - ɻʨʘʬʽʢ ʚʤʽʩʪʫ CO ʟʘ ʧʝʨʽʦʜ 2019-2022 ʨʦʢʽʚ.

ɻʨʘʬʽʢ ʥʘ ʨʠʩʫʥʢʫ 3 ʚʽʜʦʙʨʘʞʘʻ ʪʝʥʜʝʥʮʽʶ ʟʤʽʥʠ ʨʽʚʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ (ʉʆ)
ʫ ʧʦʚʽʪʨʽ ʤʽʩʪʘ ʂʠʻʚʘ ʟʘ ʧʝʨʽʦʜ ʟ 2019 ʧʦ 2022 ʨʽʢ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ
ʚʠʷʚʣʝʥʦ, ʱʦ ʧʨʦʪʷʛʦʤ 2019-2020 ʨʦʢʽʚ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʨʽʟʢʝ ʟʤʝʥʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʉʆ, ʘ ʚ
ʧʝʨʽʦʜ ʟ 2020 ʧʦ 2021 ʨʽʢ - ʾʾ ʟʥʘʯʥʝ ʟʙʽʣʴʰʝʥʥʷ. ʎʽ ʟʤʽʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʷʩʥʝʥʽ ʨʽʟʥʠʤʠ
ʬʘʢʪʦʨʘʤʠ, ʪʘʢʠʤʠ ʷʢ ʟʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪ  ̔ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, ʨʦʟʚʠʪʦʢ
ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʪʘ ʽʥʰ  ̔ ʘʥʪʨʦʧʦʛʝʥʥ  ̔ ʜʞʝʨʝʣʘ ʟʘʙʨʫʜʥʝʥʥʷ. ʋ 2022 ʨʦʮ  ̔ ʚʞʝ ʟ
ʧʦʯʘʪʢʫ ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʛʦ ʚʪʦʨʛʥʝʥʥʷ ʚʽʜʟʥʘʯʘʣʦʩʷ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʉʆ, ʱʦ
ʤʦʞʝ ʙʫʪʠ ʟʚ'ʷʟʘʥʝ ʟ  ̔ ʟʤʝʥʰʝʥʥʷʤ ʘʢʪʠʚʥʦʩʪʽ ʣʶʜʝʡ ʥʘ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʘʭ ʢʦʥʬʣʽʢʪʫ,
ʚʢʣʶʯʘʶʯʠ ʟʤʝʥʰʝʥʥʷ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʨʫʭʫ ʪʘ ʨʦʙʦʪʫ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ.
ɺʠʩʥʦʚʢʠ:
ʋ ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʽʟʫ ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ NO2, SO2 ʪʘ ʉʆ ʫ ʧʦʚʽʪʨʽ ʤʽʩʪʘ

ʂʠʻʚʘ ʟʘ ʧʝʨʽʦʜ 2019-2022 ʨʦʢʽʚ ʙʫʣʦ ʚʠʷʚʣʝʥʦ, ʱʦ ʦʩʥʦʚʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʟʘʙʨʫʜʥʝʥʥʷ ʫ
ʜʦʚʦʻʥʥʽ ʨʦʢʠ ʙʫʣʠ ʦʧʘʣʝʥʥʷ, ʚʠʨʦʙʥʠʮʪʚʦ ʝʣʝʢʪʨʦʝʥʝʨʛʽ ,ʾ ʪʨʘʥʩʧʦʨʪ ʪʘ ʩʫʜʥʦʧʣʘʚʩʪʚʦ. ʋ
2019 ʪʘ 2020 ʨʦʢʘʭ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʥʘʡʚʠʱʝ ʟʘʙʨʫʜʥʝʥʥʷ ʜʽʦʢʩʠʜʦʤ ʘʟʦʪʫ (NO2), ʱʦ ʤʦʞʝ
ʙʫʪʠ ʧʦʚ'ʷʟʘʥʦ ʟ  ̔ʟʥʘʯʥʠʤʠ ʚʠʢʠʜʘʤʠ ʚʽʜ ʟʘʟʥʘʯʝʥʠʭ ʜʞʝʨʝʣ. ɿʙʽʣʴʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ SO2 ʚ
ʘʪʤʦʩʬʝʨʽ ʫ ʮʝʡ ʧʝʨʽʦʜ ʧʦʷʩʥʶʻʪʴʩʷ ʟʨʦʩʪʘʥʥʷʤ ʧʨʦʤʠʩʣʦʚʦ  ʾʪʘ ʝʥʝʨʛʝʪʠʯʥʦ  ʾʜʽʷʣʴʥʦʩʪ ,̔ ʘ
ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʘʣʠʚʘ ʟ ʚʤʽʩʪʦʤ ʩʽʨʢʠ. ʋ 2021 ʨʦʮ  ̔ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʟʤʝʥʰʝʥʥʷ
ʢʦʥʮʝʥʪʨʘʮʽ  ʾ NO2, ʱʦ ʙʫʣʦ ʧʦʚ'ʷʟʘʥʦ ʟ  ̔ ʟʤʝʥʰʝʥʥʷʤ ʘʥʪʨʦʧʦʛʝʥʥʦ  ʾ ʘʢʪʠʚʥʦʩʪ  ̔ ʧʽʜ ʯʘʩ
ʢʘʨʘʥʪʠʥʥʠʭ ʦʙʤʝʞʝʥʴ ʯʝʨʝʟ ʧʘʥʜʝʤʽʶ COVID-19. ʇʦʯʠʥʘʶʯʠ ʟ 2022 ʨʦʢʫ, ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ
ʧʦʜʘʣʴʰʝ ʟʤʝʥʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ NO2 ʪʘ SO2, ʱʦ ʤʦʞʝ ʙʫʪʠ ʧʦʚ'ʷʟʘʥʝ ʟ  ̔ ʟʤʝʥʰʝʥʥʷʤ
ʘʢʪʠʚʥʦʩʪʽ ʣʶʜʝʡ ʪʘ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʫʥʘʩʣʽʜʦʢ ʚʽʡʩʴʢʦʚʠʭ ʜʽʡ. ʇʨʦʪʷʛʦʤ 2019-
2020 ʨʦʢʽʚ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʨʽʟʢʝ ʟʤʝʥʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʉʆ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʧʦʚ'ʷʟʘʥʦ ʟʽ
ʟʤʝʥʰʝʥʥʷʤ ʘʥʪʨʦʧʦʛʝʥʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʧʽʜ ʯʘʩ ʢʘʨʘʥʪʠʥʥʠʭ ʦʙʤʝʞʝʥʴ ʯʝʨʝʟ Covid-19. ʋ 2021
ʨʦʮʽ ʢʦʥʮʝʥʪʨʘʮʽʷ ʉʆ ʟʥʦʚʫ ʟʨʦʩʣʘ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʧʦʷʩʥʝʥʦ ʚʽʜʥʦʚʣʝʥʥʷʤ ʝʢʦʥʦʤʽʯʥʦʾ
ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʟʨʦʩʪʘʥʥʷʤ ʦʙʩʷʛʽʚ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʪʘ ʧʨʦʤʠʩʣʦʚʠʭ ʚʠʢʠʜʽʚ.
ʆʜʥʘʢ ʚʞʝ ʟ ʧʦʯʘʪʢʦʤ ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʛʦ ʚʪʦʨʛʥʝʥʥʷ ʫ 2022 ʨʦʮʽ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ

ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʢʦʥʮʝʥʪʨʘʮʽ  ʾʉʆ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʟʚ'ʷʟʘʥʝ ʟ  ̔ʟʤʝʥʰʝʥʥʷʤ ʘʢʪʠʚʥʦʩʪ  ̔ʣʶʜʝʡ ʪʘ
ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʫ ʟʚ'ʷʟʢʫ ʟ  ̔ʟʤʽʥʘʤʠ ʫ ʧʦʣʽʪʠʯʥʽʡ ʩʠʪʫʘʮʽʾ.
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ʇʆʈɯɺʅʗʅʅʗ ɯʅɾɽʅɽʈʅʆ-ɻɽʆʃʆɻɯʏʅʀʍ ʄɽʊʆɼɯɺ ɼʆʉʃɯɼɾɽʅʅʗ
ˆʈʋʅʊɯɺ ɺ ʋʂʈɸɰʅɯ ʊɸ ɺɽʃʀʂɯʁ ɹʈʀʊɸʅɯɰ, ɰʍ ʇɽʈɽɺɸɻʀ ʊɸ ʅɽɼʆʃɯʂʀ

ɻʦʣʦʱʘʧʦʚʘ ɯ.ʆ., ʩʪʫʜʝʥʪʢʘ
ʅʅɯ «ɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʾ»

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥ  ̔ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ

ʇʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʧʦʨʽʚʥʷʥʥʷ ʤʝʪʦʜʽʚ ʽʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ˇʨʫʥʪʽʚ ʚ ʋʢʨʘʾʥʽ ʪʘ
ɺʝʣʠʢʽʡ ɹʨʠʪʘʥʽʾ ʟ ʤʝʪʦʶ ʧʦʜʘʣʴʰʦʾ ʽʥʪʝʛʨʘʮʽʾ ʋʢʨʘʾʥʠ ʚ ɭʚʨʦʧʝʡʩʴʢʽʡ ʧʨʦʩʪʽʨ ʪʘ ʧʦʢʨʘʱʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ
ʜʦʩʣʽʜʞʝʥʴ.

A study and comparison of methods of engineering geological research of soils in Ukraine and Great Britain was
carried out with the aim of further integration of Ukraine into the European space and improvement of research
technologies.

ɺ ʟʚ’ʷʟʢʫ ʟ ʪʠʤ, ʱʦ ʥʘʰʘ ʢʨʘʾʥʘ ʚʩʝ ʙʽʣʴʰʝ ʽʥʪʝʛʨʫʻʪʴʩʷ ʚ ɭʚʨʦʧʝʡʩʴʢʠʡ ʧʨʦʩʪʽʨ ʧʝʨʝʜ
ʥʘʤʠ ʧʦʩʪʘʻ ʧʠʪʘʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ (ʫʟʛʦʜʞʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ) ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʽʥʞʝʥʝʨʥʦ-
ʛʝʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʝʨʠʪʦʨʽʡ ʤʝʪʦʜʽʚ ʷʢ  ̔ʢʦʨʝʣʶʶʪʴʩʷ ʟ ʤʝʪʦʜʘʤʠ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʤʠ
ʚ ʢʨʘʾʥʘʭ ɭʚʨʦʧʠ. ɺ ʮʴʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʥʘʤʠ ʟʨʦʙʣʝʥʘ ʩʧʨʦʙʘ ʧʦʨʽʚʥʷʪʠ ʤʝʪʦʜʠ ʽʥʞʝʥʝʨʥʦ-
ʛʝʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʋʢʨʘʾʥʽ ʟ ʘʥʘʣʦʛʽʯʥʠʤʠ ʟʘ ʤʦʞʣʠʚʦʩʪʷʤʠ
ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʘʤʠ ɺʝʣʠʢʦʾ ɹʨʠʪʘʥʽ .ʾ ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʦ ʜʘʥʥ  ̔ʟʽ
ʟʚʽʪʫ ʧʦ ʤ.ʗʛʦʪʠʥ[10] ʘ ʪʘʢʦʞ ʘʥʘʣʦʛʽʯʥʽ ʤʝʪʦʜʠ, ʷʢ  ̔ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ɺʝʣʠʢʽʡ ɹʨʠʪʘʥʽʾ.
ɺ ʛʝʦʣʦʛʽʯʥʽʡ ʙʫʜʦʚʽ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʜʽʣʷʥʢʠ (ʤ. ʗʛʦʪʠʥ) ʜʦ ʨʦʟʚʽʜʘʥʦʾ ʛʣʠʙʠʥʠ 20,0ʤ

ʟʥʘʭʦʜʷʪʴʩʷ: ʝʣʶʚʽʘʣʴʥʦ-ʜʝʣʶʚʽʘʣʴʥ  ̔ ʩʫʛʣʠʥʢʠ ʣʝʛʢʽ ʧʠʣʫʚʘʪʽ, ʪʚʝʨʜʽ, ʟ ʧʨʦʰʘʨʢʘʤʠ ʧʽʩʢʫ
ʧʠʣʫʚʘʪʦʛʦ ʜʦ 20 %, ʧʦʜʝʢʫʜʠ ʛʫʤʫʩʦʚʘʥʽ; ʝʦʣʦʚʦ-ʜʝʣʶʚʽʘʣʴʥʽ ʪʘ ʜʝʣʶʚʽʘʣʴʥʽ ʩʫʧʽʩʢʠ,
ʪʚʝʨʜ ,̔ ʣʝʩʦʚʠʜʥʽ, ʧʨʦʩʽʜʥʽ, ʟ ʧʨʦʰʘʨʢʘʤʠ ʧʽʩʢʫ ʧʠʣʫʚʘʪʦʛʦ ʪʘ ʩʫʛʣʠʥʢʫ ʣʝʛʢʦʛʦ ʧʠʣʫʚʘʪʦʛʦ,
ʪʘ ʩʫʛʣʠʥʢʠ ʣʝʛʢʽ ʧʠʣʫʚʘʪʽ ʟ ʧʨʦʰʘʨʢʘʤʠ ʚʘʞʢʠʭ ʧʠʣʫʚʘʪʠʭ, ʪʚʝʨʜ ,̔ ʣʝʩʦʚʠʜʥʽ, ʥʝʧʨʦʩʽʜʥʽ;
ʬʣʶʚʽʦʛʣʷʮʽʘʣʴʥʽ ʚʽʜʢʣʘʜʠ, ʧʨʝʜʩʪʘʚʣʝʥ  ̔ ʩʫʧʽʩʢʘʤʠ ʧʠʣʫʚʘʪʠʤʠ, ʪʚʝʨʜʠʤʠ ʟ ʧʨʦʰʘʨʢʘʤʠ
ʧʣʘʩʪʠʯʥʠʭ, ʩʫʛʣʠʥʢʘʤʠ ʣʝʛʢʠʤʠ ʧʠʣʫʚʘʪʠʤʠ, ʪʚʝʨʜʠʤʠ ʪʘ ʥʘʧʽʚʪʚʝʨʜʠʤʠ, ʟ ʧʨʦʰʘʨʢʘʤʠ
ʩʫʧʽʩʢʽʚ ʧʠʣʫʚʘʪʠʭ, ʧʣʘʩʪʠʯʥʠʭ, ʛʣʠʥʘʤʠ ʣʝʛʢʠʤʠ ʧʠʣʫʚʘʪʠʤʠ, ʥʘʧʽʚʪʚʝʨʜʠʤʠ, ʟ
ʧʨʦʰʘʨʢʘʤʠ ʩʫʛʣʠʥʢʽʚ, ʧʦʜʝʢʫʜʠ ʟ ʧʣʷʤʘʤʠ ʦʟʘʣʽʟʥʝʥʥʷ. ˆʨʫʥʪʠ ʢʦʤʧʣʝʢʩʫ ʧʦʜʝʢʫʜʠ ʤʽʩʪʷʪʴ
ʢʘʨʙʦʥʘʪʠ ʜʦ 5 % ʪʘ ʛʨʘʚʽʡ ʢʨʠʩʪʘʣʽʯʥʠʭ ʧʦʨʽʜ 3-10 %. ɿʘʛʘʣʴʥʘ ʨʦʟʢʨʠʪʘ ʧʦʪʫʞʥʽʩʪʴ ʪʦʚʱʽ
10,5-12,3 ʤ.[10]
ˆʨʫʥʪʦʚ  ̔ʚʦʜʠ ʥʘ ʧʝʨʽʦʜ ʚʠʰʫʢʫʚʘʥʴ (ʞʦʚʪʝʥʴ 2022 ʨʦʢʫ) ʨʦʟʢʨʠʪ  ̔ʩʚʝʨʜʣʦʚʠʥʘʤʠ ˉ 1, ˉ

2 ʪʘ ˉ3 ʥʘ ʛʣʠʙʠʥʽ 19,0 ʤ. ɸʙʩʦʣʶʪʥ  ̔ ʚʽʜʤʽʪʢʠ 111,62-112,10 ʤ. ɼʦʩʣʽʜʞʝʥʥʷ ˇʨʫʥʪʽʚ
ʧʨʦʚʦʜʠʣʠʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ ʢʦʤʧʨʝʩʽʡʥʦʛʦ ʩʪʠʩʢʫ ʪʘ ʤʝʪʦʜʫ ʦʜʥʦʧʣʦʱʠʥʥʦʛʦ
ʟʨʽʟʫ.[10]
ʄʝʪʦʜ ʢʦʤʧʨʝʩʽʡʥʦʛʦ ʩʪʠʩʢʫ (ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʡ ʤʝʪʦʜ) ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ

ʚʠʟʥʘʯʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʨʦʩʽʜʘʥʥʷ ʛʣʠʥʠʩʪʠʭ ʧʨʦʩʽʜʥʠʭ ˇʨʫʥʪʽʚ. ʆʩʥʦʚʥʘ ʤʝʪʘ ʮʴʦʛʦ
ʤʝʪʦʜʫ — ʚʠʟʥʘʯʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʨʦʩʽʜʘʥʥʷ ˇʨʫʥʪʽʚ ʧʽʜ ʯʘʩ ʟʘʤʦʯʫʚʘʥʥʷ ʚʦʜʦʶ. ʄʝʪʦʜ
ʚʢʣʶʯʘʻ ʣʘʙʦʨʘʪʦʨʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʟʨʘʟʢʽʚ ˇʨʫʥʪʫ, ʱʦ ʦʪʨʠʤʘʥ  ̔ ʟ ʥʝʧʦʨʫʰʝʥʦʛʦ ʩʢʣʘʜʫ, ʫ
ʩʧʝʮʽʘʣʴʥʠʭ ʢʦʤʧʨʝʩʽʡʥʠʭ ʧʨʠʣʘʜʘʭ (ʦʜʦʤʝʪʨʘʭ) ʟ ʧʦʩʣʽʜʦʚʥʠʤ ʟʙʽʣʴʰʝʥʥʷʤ ʪʠʩʢʫ.[8]
ɺʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʤʝʪʦʜʫ ʻ ʦʙʨʦʙʢʘ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʧʨʦʙʫʚʘʥʥʷ, ʱʦ ʚʢʣʶʯʘʻ ʨʦʟʨʘʭʫʥʦʢ

ʘʙʩʦʣʶʪʥʦʾ ʪʘ ʚʽʜʥʦʩʥʦ  ʾ ʚʝʨʪʠʢʘʣʴʥʦ  ʾ ʜʝʬʦʨʤʘʮʽʾ, ʚʽʜʥʦʩʥʦ  ʾ ʜʝʬʦʨʤʘʮʽʾ ʧʨʦʩʽʜʘʥʥʷ ʪʘ
ʧʦʯʘʪʢʦʚʦʛʦ ʪʠʩʢʫ ʧʨʦʩʽʜʘʥʥʷ. ʈʝʟʫʣʴʪʘʪʠ ʧʨʝʜʩʪʘʚʣʷʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʛʨʘʬʽʢʽʚ, ʱʦ
ʽʣʶʩʪʨʫʶʪʴ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʪʠʩʢʦʤ ʪʘ ʜʝʬʦʨʤʘʮʽʻʶ ʟʨʘʟʢʘ. ʅʝʜʦʣʽʢʘʤʠ ʤʝʪʦʜʫ ʷʚʣʷʻʪʴʩʷ ʪʝ,
ʱʦ ʤʝʪʦʜ ʥʝ ʜʘʻ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʧʦʚʝʜʽʥʢʫ ˇʨʫʥʪʫ ʧʨʠ ʩʢʣʘʜʥʠʭ ʥʘʚʘʥʪʘʞʝʥʥʷʭ, ʨʝʟʫʣʴʪʘʪʠ
ʚʠʧʨʦʙʫʚʘʥʴ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʣʝʞʥʠʤʠ ʚʽʜ ʨʦʟʤʽʨʫ ʪʘ ʬʦʨʤʠ ʟʨʘʟʢʘ ˇʨʫʥʪʫ ʪʘ ʩʘʤ ʤʝʪʦʜ ʥʝ
ʚʨʘʭʦʚʫʻ ʚʧʣʠʚʫ ʙʽʯʥʦ  ʾʜʝʬʦʨʤʘʮʽ  ʾˇʨʫʥʪʫ.[8]
ʄʝʪʦʜ ʦʜʥʦʧʣʦʱʠʥʥʦʛʦ ʟʨʽʟʫ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʦʮʽʥʢʠ ʤʽʮʥʦʩʪʽ ˇʨʫʥʪʽʚ, ʟʦʢʨʝʤʘ

ʩʣʘʙʢʠʭ ʛʣʠʥʠʩʪʠʭ, ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʾʭ ʧʨʠʨʦʜʥʦʤʫ ʧʦʣʦʞʝʥʥ .̔ ʎʝ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʜʘʥʽ
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ʧʨʦ ʤʽʮʥʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ˇʨʫʥʪʫ, ʱʦ ʚʘʞʣʠʚʦ ʜʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ  ̔ʙʫʜʽʚʥʠʮʪʚʘ. ʆʩʥʦʚʥʦʶ
ʽʜʝʻʶ ʤʝʪʦʜʫ ʻ ʩʪʚʦʨʝʥʥʷ ʚ ˇʨʫʥʪʽ ʧʣʦʩʢʦ  ʾ ʧʦʚʝʨʭʥʽ ʟʨʽʟʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʙʦʯʦʛʦ
ʽʥʩʪʨʫʤʝʥʪʫ — ʟʘʟʚʠʯʘʡ ʢʨʠʣʴʯʘʪʢʠ, ʱʦ ʦʙʝʨʪʘʻʪʴʩʷ. ʂʦʣʠ ʟʨʽʟ ʧʦʚʥʽʩʪʶ ʫʪʚʦʨʝʥʦ,
ʚʠʤʽʨʶʚʘʥʠʡ ʤʦʤʝʥʪ ʩʠʣʠ ʚʽʜʦʙʨʘʞʘʻ ʤʽʮʥʽʩʪʴ ˇʨʫʥʪʫ ʥʘ ʟʨʫʰʝʥʥʷ. ʆʪʨʠʤʘʥʠʡ ʦʧʽʨ
ʟʨʫʰʝʥʥʶ ʽʥʪʝʨʧʨʝʪʫʻʪʴʩʷ ʷʢ ʟʯʝʧʣʝʥʥʷ ˇʨʫʥʪʫ, ʷʢʝ ʻ ʦʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ ʤʽʮʥʦʩʪʥʠʭ
ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʣʠʥʠʩʪʠʭ ˇʨʫʥʪʽʚ. ɺʦʜʦʥʘʩʠʯʝʥʽ ʛʣʠʥʠʩʪ  ̔ˇʨʫʥʪʠ ʧʽʜ ʯʘʩ ʮʴʦʛʦ ʚʠʧʨʦʙʫʚʘʥʥʷ
ʧʝʨʝʙʫʚʘʶʪʴ ʚ ʫʤʦʚʘʭ, ʱʦ ʥʘʙʣʠʞʝʥʽ ʜʦ ʥʝʜʨʝʥʦʚʘʥʦʛʦ-ʥʝʢʦʥʩʦʣʽʜʦʚʘʥʦʛʦ ʩʪʘʥʫ, ʱʦ
ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ ʾʭʥʶ ʧʦʚʝʜʽʥʢʫ ʧʽʜ ʯʘʩ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚ ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʦʤʫ ʧʝʨʽʦʜʽ.[9]
ʄʝʪʦʜ ʤʘʻ  ʥʝʜʦʣʽʢʠ, ʥʘʧʨʠʢʣʘʜ, ʯʝʨʝʟ ʩʠʣʠ ʪʝʨʪʷ ʤʽʞ ˇʨʫʥʪʦʤ  ̔ʩʪʽʥʢʘʤʠ ʦʙʦʡʤʠ, ʘ ʪʘʢʦʞ

ʥʝʨʽʚʥʦʤʽʨʥʦʩʪ  ̔ʨʦʟʧʦʜʽʣʫ ʥʘʧʨʫʞʝʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʠʡ ʥʘʧʨʫʞʝʥʠʡ ʩʪʘʥ ˇʨʫʥʪʫ ʚʽʜʨʽʟʥʷʻʪʴʩʷ
ʚʽʜ ʬʘʢʪʠʯʥʦʛʦ; ʧʽʜ ʯʘʩ ʚʠʧʨʦʙʫʚʘʥʥʷ ˇʨʫʥʪʽʚ ʽʟ ʨʽʟʥʠʤʠ ʚʢʣʶʯʝʥʥʷʤʠ ʨʝʟʫʣʴʪʘʪʠ
ʩʧʦʪʚʦʨʶʶʪʴʩʷ ʯʝʨʝʟ ʧʦʪʨʘʧʣʷʥʥʷ ʚʢʣʶʯʝʥʴ ʫ ʟʦʥʫ ʟʨʫʰʝʥʥʷ.[9]
ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʘʥʘʣʦʛʽʯʥʠʤʠ, ʟ ʪʦʯʢʠ ʟʦʨʫ ʤʝʪʦʜʦʣʦʛʽʾ

ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ɺʝʣʠʢʽʡ ɹʨʠʪʘʥʽʾ, ʻ ʥʘʩʪʫʧʥʽ ʤʝʪʦʜʠ:
ʄʝʪʦʜ ʄʦʨʘ-ʂʫʣʦʥʘ (Mohr’s Coulomb theory) – ʮʝ ʦʩʥʦʚʦʧʦʣʦʞʥʠʡ ʤʝʪʦʜ ʫ

ˇʨʫʥʪʦʟʥʘʚʩʪʚ  ̔ʪʘ ʽʥʞʝʥʝʨʥʽʡ ʛʝʦʣʦʛʽʾ. ɺʽʥ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʤʽʮʥʦʩʪʽ ˇʨʫʥʪʫ
ʥʘ ʟʩʫʚ, ʱʦ ʻ ʢʣʶʯʦʚʠʤ ʧʘʨʘʤʝʪʨʦʤ ʜʣʷ ʦʮʽʥʢʠ ʩʪʽʡʢʦʩʪ  ̔ ʩʭʠʣʽʚ, ʨʦʟʨʘʭʫʥʢʫ ʥʝʩʫʯʦʾ
ʟʜʘʪʥʦʩʪ  ̔ ˇʨʫʥʪʽʚ ʪʘ ʘʥʘʣʽʟʫ ʽʥʰʠʭ ʛʝʦʽʥʞʝʥʝʨʥʠʭ ʟʘʜʘʯ. ʄʝʪʦʜ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʝʤʧʽʨʠʯʥʽʡ
ʪʝʦʨʽʾ ʄʦʨʘ-ʂʫʣʦʥʘ, ʷʢʘ ʦʧʠʩʫʻ ʟʚ'ʷʟʦʢ ʤʽʞ ʤʽʮʥʽʩʪʶ ʥʘ ʟʩʫʚ, ʥʦʨʤʘʣʴʥʠʤ ʥʘʧʨʫʞʝʥʥʷʤ ʪʘ
ʢʫʪʦʤ ʚʥʫʪʨʽʰʥʴʦʛʦ ʪʝʨʪʷ. [4;7]
ʇʝʨʝʚʘʛʦʶ ʤʝʪʦʜʫ ʻ ʡʦʛʦ ʫʥʽʚʝʨʩʘʣʴʥʽʩʪʴ, ʥʘʜʽʡʥʽʩʪʴ ʪʘ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʟʘʩʪʦʩʫʚʘʥʥʷ. ɼʦ

ʥʝʜʦʣʽʢʽʚ ʚʽʜʥʦʩʷʪʴ, ʟʦʢʨʝʤʘ ʥʝʚʨʘʭʫʚʘʥʥʷ ʜʠʣʘʪʘʮʽ  ʾ ˇʨʫʥʪʫ ʪʘ ʥʝʪʦʯʥʦʩʪʝʡ ʧʨʠ ʘʥʘʣʽʟʽ
ˇʨʫʥʪʽʚ ʟ ʥʝʣʽʥʽʡʥʦʶ ʧʦʚʝʜʽʥʢʦʶ, ʱʦ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʧʦʭʠʙʦʢ ʚ ʧʨʦʛʥʦʟʘʭ.[4;7]
ʄʝʪʦʜ ʫʣʴʪʠʤʘʪʠʚʥʦʛʦ ʩʪʠʩʥʝʥʥʷ (Ultimate compressive strength method, D 2850) - ʮʝ

ʤʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ ʛʨʘʥʠʯʥʦ  ʾʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ ˇʨʫʥʪʫ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʽʥʞʝʥʝʨʥʽʡ
ʛʝʦʣʦʛʽ .ʾ ɺʽʥ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʪʝʦʨʽʾ ʤʝʭʘʥʽʢʠ ʨʫʡʥʫʚʘʥʥʷ ˇʨʫʥʪʫ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʻ ʨʝʟʫʣʴʪʘʪʠ
ʫʣʴʪʠʤʘʪʠʚʥʠʭ ʢʦʤʧʨʝʩʽʡʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʜʣʷ ʦʮʽʥʢʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʷʢʝ
ʤʦʞʝ ʚʠʪʨʠʤʘʪʠ ˇʨʫʥʪ ʙʝʟ ʨʫʡʥʫʚʘʥʥʷ. ɺʽʥ ʷʚʣʷʻ ʩʦʙʦʶ ʩʪʘʥʜʘʨʪʥʠʡ ɹʨʠʪʘʥʩʴʢʠʡ ʤʝʪʦʜ
ʚʠʧʨʦʙʫʚʘʥʥʷ ʜʣʷ ʥʝʟʘʢʨʽʧʣʝʥʦʾ ʩʪʠʩʢʘʣʴʥʦ  ʾʤʽʮʥʦʩʪ  ̔ʢʦʛʝʟʽʡʥʦʛʦ (ʛʣʠʥʠ, ʩʫʛʣʠʥʢʠ, ʩʫʧʽʩʢʠ)
ˇʨʫʥʪʫ. ʆʩʥʦʚʥʘ ʤʝʪʘ ʚʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʥʝʟʘʢʨʽʧʣʝʥʝ ʩʪʠʩʢʘʥʥʷ ʧʦʣʷʛʘʻ ʚ ʰʚʠʜʢʦʤʫ
ʦʪʨʠʤʘʥʥʽ ʟʥʘʯʝʥʴ ʩʪʠʩʢʘʣʴʥʦ  ʾʤʽʮʥʦʩʪʽ ʜʣʷ ʪʠʭ ˇʨʫʥʪʽʚ, ʷʢʽ ʤʘʶʪʴ ʜʦʩʪʘʪʥʶ ʢʦʛʝʟʽʶ, ʱʦʙ
ʜʦʟʚʦʣʠʪʠ ʚʠʧʨʦʙʫʚʘʥʥʷ ʚ ʥʝʟʘʢʨʽʧʣʝʥʦʤʫ ʩʪʘʥ .̔ ɿʘʟʚʠʯʘʡ ʥʠʤ ʚʠʚʯʘʶʪʴ ʟʨʘʟʢʠ ˇʨʫʥʪʽʚ ʽʟ
ʩʣʘʥʮʶʚʘʪʦʶ ʘʙʦ ʪʨʽɦ ʠʥʫʚʘʪʦʶ ʩʪʨʫʢʪʫʨʦʶ, ʟʨʘʟʢʠ ʜʝʷʢʠʭ ʪʠʧʽʚ ʣʝʩʫ, ʜʫʞʝ ʤ'ʷʢʽ ʛʣʠʥʠ,
ʩʫʭʽ ʪʘ ʢʨʠʭʢʽ ˇʨʫʥʪʠ ʪʘ ʟʨʘʟʢʠ, ʱʦ ʤʽʩʪʷʪʴ ʟʥʘʯʥ  ̔ʯʘʩʪʠʥʠ ʩʠʣʽʢʘʪʫ ʘʙʦ ʧʽʩʢʫ, ʘʙʦ ʦʙʦʭ (ʚʩʽ
ʚʦʥʠ ʟʘʟʚʠʯʘʡ ʚʠʷʚʣʷʶʪʴ ʢʦʛʝʟʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪ .̔ ʊʘʢʦʞ, ʥʝʥʘʩʠʯʝʥʽ ˇʨʫʥʪʠ ʟʘʟʚʠʯʘʡ
ʧʦʢʘʟʫʶʪʴ ʨʽʟʥʫ ʤʽʮʥʽʩʪʴ ʥʘ ʟʩʫʚ ʧʨʠ ʚʠʧʨʦʙʫʚʘʥʥ .̔ [1]
ʇʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ. ʎʝʡ ʤʝʪʦʜ ʚʠʧʨʦʙʫʚʘʥʴ ʥʘʜʘʻ ʧʨʠʙʣʠʟʥʝ ʟʥʘʯʝʥʥʷ ʤʽʮʥʦʩʪʽ

ʢʦʛʝʟʽʡʥʠʭ ˇʨʫʥʪʽʚ ʫ ʪʝʨʤʽʥʘʭ ʟʘʛʘʣʴʥʠʭ ʥʘʧʨʫʞʝʥʴ. ʄʝʪʦʜ ʟʘʩʪʦʩʦʚʥʠʡ ʪʽʣʴʢʠ ʜʦ ʢʦʛʝʟʽʡʥʠʭ
ʤʘʪʝʨʽʘʣʽʚ, ʷʢʽ ʥʝ ʚʠʜʽʣʷʪʠʤʫʪʴ ʘʙʦ ʥʝ ʚʪʨʘʯʘʪʠʤʫʪʴ ʚʦʜʫ (ʚʦʜʫ, ʚʠʪʽʩʥʝʥʫ ʟ ˇʨʫʥʪʫ ʯʝʨʝʟ
ʜʝʬʦʨʤʘʮʽʶ ʘʙʦ ʫʱʽʣʴʥʝʥʥʷ) ʧʽʜ ʯʘʩ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʦ  ʾ ʯʘʩʪʠʥʠ ʚʠʧʨʦʙʫʚʘʥʥʷ ʪʘ ʷʢʽ
ʟʙʝʨʽʛʘʪʠʤʫʪʴ ʚʥʫʪʨʽʰʥʶ ʤʽʮʥʽʩʪʴ ʧʽʩʣʷ ʟʥʷʪʪʷ ʦʙʤʝʞʫʚʘʣʴʥʠʭ ʪʠʩʢʽʚ, ʪʘʢʠʭ ʷʢ ʛʣʠʥʠ ʘʙʦ
ʮʝʤʝʥʪʦʚʘʥʽ ˇʨʫʥʪʠ. ʉʫʭʽ ʪʘ ʢʨʠʭʢ  ̔ˇʨʫʥʪʠ, ʪʨʽʱʠʥʫʚʘʪ  ̔ʘʙʦ ʧʨʦʰʘʨʢʦʚʘʥʽ ʤʘʪʝʨʽʘʣʠ, ʪʦʨʬʠ
ʪʘ ʧʽʩʢʠ ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʧʨʦʙʫʚʘʥʽ ʮʠʤ ʤʝʪʦʜʦʤ. [1]
ʉʪʘʥʜʘʨʪʥʠʡ ʤʝʪʦʜ ɺʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʚʠʙʠʚʘʥʥʷ ʰʠʙʢʦʶ (Standard Penetration Test -

SPT) ʻ ʤʝʪʦʜʦʤ ʽʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ
ʚʣʘʩʪʠʚʦʩʪʝʡ ˇʨʫʥʪʫ. ʆʩʥʦʚʥʘ ʫʚʘʛʘ ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʧʨʠʜʽʣʷʻʪʴʩʷ ʟʥʘʯʝʥʥʷʤ N ʚʽʜ SPT ʪʘ
ʚʤʽʩʪʫ ʜʨʽʙʥʠʭ ʯʘʩʪʦʢ, ʦʩʢʽʣʴʢʠ ʮʽ ʧʘʨʘʤʝʪʨʠ ʤʘʶʪʴ ʚʠʨʽʰʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʦʮʽʥʢʠ
ʩʪʽʡʢʦʩʪ  ̔ ˇʨʫʥʪʫ. ʏʘʩʪʽʰ ʟʘ ʚʩʝ ʮʝʡ ʤʝʪʦʜ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʱʘʥʠʩʪʠʭ
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ˇʨʫʥʪʽʚ, ʘʣʝ ʪʘʢ ʩʘʤʦ ʡʦʛʦ ʽʥʦʜʽ ʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ˇʨʫʥʪʽʚ, ʷʢʽ ʤʘʶʪʴ ʟʩʫʚʥʽ ʚʣʘʩʪʠʚʦʩʪ .̔
[2;3;5;6]
ʎʝ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘʢʦʞ ʧʨʦʧʦʥʫʻ ʤʝʪʦʜʠʢʫ ʦʮʽʥʢʠ ʧʦʪʝʥʮʽʘʣʫ ʚʦʜʦʥʘʩʠʯʝʥʦʩʪ  ̔ ˇʨʫʥʪʫ ʥʘ

ʨʽʚʥʠʥʥʠʭ ʜʽʣʷʥʢʘʭ, ʚʢʣʶʯʘʶʯʠ ʢʦʨʝʢʮʽʶ ʟʥʘʯʝʥʴ N ʜʣʷ ʫʨʘʭʫʚʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʠʭ ʚʪʨʘʪ ʧʽʜ
ʯʘʩ ʪʝʩʪʫʚʘʥʥʷ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʬʘʢʪʦʨʫ ʙʝʟʧʝʢʠ ʧʨʦʪʠ ʧʽʜʪʦʧʣʝʥʴ.
ʇʝʨʝʚʘʛʘʤʠ ʻ ʡʦʛʦ ʜʝʰʝʚʠʟʥʘ, ʰʚʠʜʢʽʩʪʴ ʦʪʨʠʤʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ, ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ

ʚʠʧʨʦʙʫʚʘʥʴ ʥʘ ʨʽʟʥʠʭ ʛʣʠʙʠʥʘʭ. ʇʨʦʪʝ, ʚ ʥʴʦʤʫ ʻ ʽ ʜʝʷʢʽ ʥʝʜʦʣʽʢʠ: ʤʝʪʦʜ ʥʝ ʜʘʻ ʪʦʯʥʦʛʦ
ʦʧʠʩʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ˇʨʫʥʪʫ ʪʘ ʤʦʞʝ ʙʫʪʠ ʥʝʪʦʯʥʠʤ ʜʣʷ ˇʨʫʥʪʽʚ ʟ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ
ʢʘʤʝʥʽʚ.[2;3;5;6]
ɼʦʩʣʽʜʠʚʰʠ ʚʩʽ ʚʠʱʝʥʘʚʝʜʝʥʽ ʤʝʪʦʜʠ ʤʦʞʝʤʦ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ, ʱʦ ʟʘ ʩʚʦʻʶ ʤʝʪʦʜʠʢʦʶ,

ʷʢ ʫʢʨʘʾʥʩʴʢʽ (ʤʝʪʦʜ ʦʜʥʦʧʣʦʱʠʥʥʦʛʦ ʟʨʽʟʫ ʪʘ ʤʝʪʦʜ ʢʦʤʧʨʝʩʽʡʥʦʛʦ ʩʪʠʩʢʫ), ʪʘʢ ʽ ʙʨʠʪʘʥʩʴʢʽ
(Mohr’s Coulomb theory, Ultimate compressive strength method, Standard Penetration Test),
ʜʦʚʦʣʽ ʩʭʦʞ  ̔ ʫ ʧʨʦʚʝʜʝʥʥ  ̔ ʜʦʩʣʽʜʞʝʥʴ, ʧʽʜʭʦʜʽ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʬʦʨʤʫʣʘʭ ʜʣʷ
ʨʦʟʨʘʭʫʥʢʽʚ ʫ ʚʽʜʧʦʚʽʜʥʠʭ ʤʝʪʦʜʘʭ, ʧʨʦʪʝ ʚʦʥʠ ʤʘʶʪʴ ʧʝʚʥ  ̔ʚʽʜʤʽʥʥʦʩʪ ,̔ ʷʢ  ̔ʚʠʚʯʘʶʪʴʩʷ ʥʘʤʠ
ʟʘʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʦʟʙʽʞʥʦʩʪʝʡ ʫ ʨʦʟʨʘʭʫʥʢʘʭ ʪʘ ʦʙʨʘʥʥ  ̔ʙʽʣʴʰ ʜʦʨʝʯʥʦʛʦ ʤʝʪʦʜʫ. ʂʨʽʤ ʪʦʛʦ,
ʚ ʧʦʜʘʣʴʰʦʤʫ, ʥʘ ʥʘʰʫ ʜʫʤʢʫ, ʮʝ ʜʦʟʚʦʣʠʪʴ ʫʥʠʢʘʪʠ ʥʝʧʦʨʦʟʫʤʽʥʴ ʤʽʞ ʽʥʞʝʥʝʨʥʠʤʠ
ʛʝʦʣʦʛʘʤʠ ʥʘʰʠʭ ʢʨʘʾʥ.
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ʄɽɾɸʍ ʅɯʂʆʇʆʃʔʉʔʂʆɻʆ ʈɸʁʆʅʋ ɼʅɯʇʈʆʇɽʊʈʆɺʉʔʂʆɰ ʆɹʃɸʉʊɯ

ʂʦʨʥʽʻʥʢʦ ɼ.ɯ, ʩʪʫʜʝʥʪ
ʅʅɯ «ɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʾ»

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥ  ̔ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ
ʂʦʣʷʙʽʥʘ ɯ.ʃ. , ʢ. ʛʝʦʣ. ʥ.

ɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʯʥʠʭ ʥʘʫʢ ʅɸʅ ʋʢʨʘʾʥʠ

ɹʫʚ ʧʨʦʚʝʜʝʥʠʡ ʟʙʽʨ ʪʘ ʘʥʘʣʽʟ ʽʥʬʦʨʤʘʮʽʾ, ʥʘʷʚʥʦʾ ʚ ʛʝʦʣʦʛʽʯʥʠʭ ʬʦʥʜʘʭ, ʱʦʜʦ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʧʽʜʟʝʤʥʠʭ ʚʦʜ
ʅʽʢʦʧʦʣʴʱʠʥʠ. ɹʫʣʦ ʦʙʨʦʙʣʝʥʦ 371 ʧʨʦʙʠ ʚʦʜ. ʈʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʘʣʠ, ʱʦ ʟʘ ʭʽʤʽʯʥʠʤ ʩʢʣʘʜʦʤ ʙʽʣʴʰʽʩʪʴ ʚʦʜ ʥʝ
ʧʨʠʜʘʪʥʽ ʪʘ ʩʧʦʞʠʚʘʥʥʷ ʥʘʩʝʣʝʥʥʷʤ, ʣʠʰʝ ʪʨʝʪʠʥʘ ʧʨʦ ʧʨʦʙ ʚʽʜʧʦʚʽʜʘʶʪʴ ʥʦʨʤʘʤ ʷʢʦʩʪʽ ɼʝʨʞʉʘʥʇʽʅ ɺʦʜʘ
ʧʠʪʥʘ.

The collection and analysis of information available in geological funds on the chemical composition of
underground waters of the Nikopol Region was carried out. 371 water samples were processed. The results showed that
according to the chemical composition, most of the waters are not suitable for consumption by the population, only a
third of the samples meet the quality standards of the DerzhSanPiN Drinking water.

ɺʦʜʥʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʝʢʦʥʦʤʽʯʥʦʛʦ ʙʣʘʛʦʧʦʣʫʯʯʷ
ʅʽʢʦʧʦʣʴʩʴʢʦʛʦ ʨʘʡʦʥʫ. ʇʨʠ ʜʦʚʦʣʽ ʥʘʩʝʣʝʥʽʡ ʪʝʨʠʪʦʨʽ  ʾ ʪʘ ʧʨʦʤʠʩʣʦʚʦʤʫ ʨʦʟʚʠʪʢʫ,
ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʨʘʡʦʥʫ ʧʦʚʥʽʩʪʶ ʟʘʣʝʞʘʣʦ ʚʽʜ ʂʘʭʦʚʩʴʢʦʛʦ ʚʦʜʦʩʭʦʚʠʱʘ, ʪʦʙʪʦ ʧʦʚʝʨʭʥʝʚʠʭ
ʚʦʜ. ɿ ʧʦʯʘʪʢʦʤ ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʛʦ ʚʪʦʨʛʥʝʥʥʷ ʪʘ ʚʪʨʘʪʠ ʢʦʥʪʨʦʣʶ ʋʢʨʘʾʥʠ ʥʘʜ ʂʘʭʦʚʩʴʢʦʶ
ɻɽʉ, ʟ’ʷʚʠʣʦʩʴ ʜʝʷʢʝ ʟʘʥʝʧʦʢʦʻʥʥʷ ʱʦʜʦ ʟʘʛʨʦʟʠ ʨʫʡʥʘʮʽʡ ʜʘʤʙʠ. ʋ ʩʽʯʥʽ 2023 ʨʦʢʫ ʯʝʨʝʟ
ʧʦʰʢʦʜʞʝʥʥʷ ʰʣʶʟʽʚ ɻɽʉ, ʩʫʪʪʻʚʦ ʚʧʘʚ ʨʽʚʝʥʴ ʚʦʜʠ ʂʘʭʦʚʩʴʢʦʛʦ ʚʦʜʦʩʭʦʚʠʱʘ. [1]
ʊʦʜ  ̔ʅʽʢʦʧʦʣʴʩʴʢʠʡ ʨʘʡʦʥ ʙʫʚ ʥʘ ʛʨʘʥʽ ʪʦʛʦ, ʱʦʙ ʟʘʣʠʰʠʪʠʩʴ ʙʝʟ  ʚʦʜʠ ʘʣʝ ʟʛʦʜʦʤ ʨʽʚʝʥʴ

ʥʦʨʤʘʣʽʟʫʚʘʚʩʷ. ɺʣʽʪʢʫ ʂʘʭʦʚʩʴʢʘ ɻɽʉ ʙʫʣʘ ʧʦʚʥʽʩʪʶ ʟʥʠʱʝʥʘ  ̔ʧʨʠʙʝʨʝʞʥʽ ʨʘʡʦʥʠ ʣʠʰʠʩʴ
ʙʝʟ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ.  ʇʽʩʣʷ ʢʘʪʘʩʪʨʦʬʠ ʧʦʩʪʘʣʦ ʧʠʪʘʥʥʷ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʥʘʩʝʣʝʥʥʷ ʷʢʽʩʥʦʶ
ʧʠʪʥʦʶ ʚʦʜʦʶ.
ɺʣʘʜʘ ʋʢʨʘʾʥʠ ʧʦʯʘʣʘ ʙʫʜʫʚʘʪʠ ʚʦʜʦʛʽʥ ʟ ʨʘʡʦʥʫ ɿʘʧʦʨʽʞʞʷ ʪʘ ʽʥʰʠʭ ʤʽʩʮʝʚʠʭ ʚʦʜʦʡʤ ʜʦ

ʨʝʛʽʦʥʽʚ, ʷʢʽ ʟʘʣʠʰʠʣʠʩʷ ʙʝʟ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʚ ʥʘʩʣʽʜʦʢ ʧʽʜʨʠʚʫ ʜʘʤʙʠ ʂʘʭʦʚʩʴʢʦʾ ɻɽʉ, ʭʦʯ
ʮʝ  ̔ʫʩʢʣʘʜʥʶʚʘʣʦʩʴ ʨʠʟʠʢʦʤ ʦʙʩʪʨʽʣʽʚ.
ʗʢ ʧʦʢʘʟʘʣʘ ʩʠʪʫʘʮʽʷ, ʧʦʚʝʨʭʥʝʚʝ ʚʦʜʦʟʘʙʝʟʧʝʯʝʥʥʷ ʻ ʥʝʥʘʜʽʡʥʠʤ ʜʞʝʨʝʣʦʤ ʧʠʪʥʦʛʦ

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʥʘʩʝʣʝʥʥʷ, ʪʦʤʫ ʥʝʦʙʭʽʜʥʦ ʰʫʢʘʪʠ ʚʘʨʽʘʥʪʠ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ
ʚʦʜʦʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘ ʨʘʭʫʥʦʢ ʧʽʜʟʝʤʥʠʭ ʚʦʜ.
ɼʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʥʘʥʽ ʥʘ ʪʝʨʠʪʦʨʽʾ ʣʠʩʪʘ L-36-V ʢʘʨʪʠ ʤʘʩʰʪʘʙʫ 1:200 000 (ʅʽʢʦʧʦʣʴ) [2].

ʊʝʨʠʪʦʨʽʷ ʜʦʩʣʽʜʞʝʥʥʷ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʽʡ ʪʘ ɿʘʧʦʨʽʟʴʢʽʡ ʦʙʣʘʩʪʷʭ ʧʦ ʦʙʠʜʚʘ
ʙʝʨʝʛʠ ʂʘʭʦʚʩʴʢʦʛʦ ʚʦʜʦʩʭʦʚʠʱʘ ʥʘ ʧʽʚʜʥʽ ʪʘ ʮʝʥʪʨʽ ʋʢʨʘʾʥʠ.
ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʧʽʜʟʝʤʥʽ ʚʦʜʠ ʅʽʢʦʧʦʣʴʱʠʥʠ ʪʘ ʾʭ ʚʟʘʻʤʦʟʚ’ʷʟʦʢ ʟ ʥʘʚʢʦʣʠʰʥʽʤ

ʩʝʨʝʜʦʚʠʱʝʤ, ʟʘʣʝʞʥʽʩʪʴ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʚʽʜ ʟʘʣʷʛʘʶʯʠʭ ʧʦʨʽʜ ʪʘ ʽʥʰʠʭ
ʯʠʥʥʠʢʽʚ.
ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʚʠʟʥʘʯʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʬʦʨʤʫʚʘʥʥʷ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʧʽʜʟʝʤʥʠʭ ʚʦʜ,

ʜʦʩʣʽʜʠʪʠ ʟʘʣʝʞʥʽʩʪʴ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʚʦʜ ʚʽʜ ʧʨʠʨʦʜʥʽʭ ʪʘ ʪʝʭʥʦʛʝʥʥʠʭ ʯʠʥʥʠʢʽʚ.
ɺ ʤʝʞʘʭ ʪʝʨʠʪʦʨʽʾ ʚʠʜʽʣʷʶʪʴ 7 ʚʦʜʦʥʦʩʥʠʭ ʛʦʨʠʟʦʥʪʽʚ: ʫ ʩʫʯʘʩʥʠʭ ʘʣʶʚʽʘʣʴʥʠʭ ʪʘ

ʘʣʶʚʽʘʣʴʥʦ-ʜʝʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʘʭ, ʫ ʝʦʣʦʚʦ-ʜʝʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʘʭ, ʧʦʥʪʽʡʩʴʢʠʡ ʷʨʫʩ,
ʩʘʨʤʘʪʩʴʢʠʡ ʷʨʫʩ, ʭʘʨʢʽʚʩʴʢʘ ʩʚʠʪʘ, ʙʫʯʘʢʩʴʢʘ ʩʚʠʪʘ ʪʘ ʫ ʢʨʠʩʪʘʣʽʯʥʠʭ ʧʦʨʦʜʘʭ ʜʦʢʝʤʙʨʽʶ ʪʘ
ʧʨʦʜʫʢʪʘʭ ʾʭ ʚʠʚʽʪʨʶʚʘʥʥʷ.
ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʟʥʘʯʝʥʥʷ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʚʦʜ ʧʦʢʘʟʘʚ, ʱʦ ʩʝʨʝʜʥʽʡ ʚʤʽʩʪ Na+K ʥʝ

ʧʝʨʝʚʠʱʫʻ 600 ʤʛ/ʜʤ3, ʥʘʡʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ ʭʘʨʘʢʪʝʨʥʝ ʜʣʷ ʚʦʜʦʥʦʩʥʦʛʦ ʛʦʨʠʟʦʥʪʫ ʫ
ʭʘʨʢʽʚʩʴʢʽʡ ʩʚʠʪ ,̔ ʥʘʡʤʝʥʰʝ – ʜʣʷ ʛʦʨʠʟʦʥʪʫ ʚ ʘʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʘʭ. ʉʝʨʝʜʥʽʡ ʚʤʽʩʪ ʉʘ
ʜʝʱʦ ʧʝʨʝʚʠʱʫʻ 250 ʤʛ/ʜʤ3, ʥʘʡʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ ʚʠʟʥʘʯʝʥʦ ʫ ʚʦʜʘʭ ʛʦʨʠʟʦʥʪʫ– 260 ʤʛ/ʜʤ3.
ʇʦʤʽʪʥʦ, ʱʦ ʜʦ ʛʦʨʠʟʦʥʪʫ ʧʦʥʪʽʡʩʴʢʦʛʦ ʷʨʫʩʫ ʩʝʨʝʜʥʷ ʢʦʥʮʝʥʪʨʘʮʽʷ ʢʘʣʴʮʽʶ ʧʦʤʽʨʥʦ
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ʟʙʽʣʴʰʫʻʪʴʩʷ, ʧʽʩʣʷ – ʟʤʝʥʰʫʻʪʴʩʷ, ʘ ʚʦʜʠ ʢʨʠʩʪʘʣʽʯʥʠʭ ʧʦʨʽʜ ʚʠʙʠʚʘʶʪʴʩʷ ʟ ʟʘʢʦʥʦʤʽʨʥʦʩʪ .̔
ʉʝʨʝʜʥʽʡ ʚʤʽʩʪ Mg ʪʨʦʭʠ ʧʝʨʝʚʠʱʫʻ 150 ʤʛ/ʜʤ 3, ʥʘʡʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ ʫ ʧʦʥʪʽʡʩʴʢʦʛʦ ʷʨʫʩʫ –
157,35 ʤʛ/ʜʤ3. ʅʘʡʙʽʣʴʰʽ ʢʦʣʠʚʘʥʥʷ ʚʤʽʩʪʫ ʦʩʥʦʚʥʠʭ ʢʘʪʽʦʥʽʚ ʭʘʨʘʢʪʝʨʥ  ̔ʜʣʷ ʚʦʜ ʛʦʨʠʟʦʥʪʫ ʚ
ʜʝʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʘʭ: Na+K - 0-2099,7 ʤʛ/ʜʤ3 , Ca - 44,77-666,5 ʛʤ/ʜʤ3 , Mg - 2,2-834,63
ʤʛ/ʜʤ3 . ʉʝʨʝʜʥʽʡ ʚʤʽʩʪ Cl ʥʝ ʧʝʨʝʚʠʱʫʻ 500 ʤʛ/ʜʤ3, ʥʘʡʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ ʫ ʚʦʜʘʭ
ʚʦʜʦʥʦʩʥʦʛʦ ʛʦʨʠʟʦʥʪʫ ʭʘʨʢʽʚʩʴʢʦ  ʾ ʩʚʠʪʠ – 542 ʤʛ/ʜʤ3 . ʉʝʨʝʜʥʽʡ ʚʤʽʩʪ ʩʫʣʴʬʘʪʫ ʥʝ
ʧʝʨʝʚʠʱʫʻ 1000 ʤʛ/ʜʤ3, ʥʘʡʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ ʫ ʚʦʜʘʭ ʛʦʨʠʟʦʥʪʫ ʧʦʥʪʽʡʩʴʢʦʛʦ ʷʨʫʩʫ – 1120
ʤʛ/ʜʤ3. ʉʝʨʝʜʥʽʡ ʚʤʽʩʪ ʛʽʜʨʦʢʘʨʙʦʥʘʪʫ ʪʨʦʭʠ ʧʝʨʝʚʠʱʫʻ 400 ʤʛ/ʜʤ3, ʥʘʡʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ ʚ
ʚʦʜʘʭ ʛʦʨʠʟʦʥʪʫ ʫ ʜʝʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ – 402 ʤʛ/ʜʤ3 . ʅʘʡʙʽʣʴʰʽ ʢʦʣʠʚʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ
Cl ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʚʦʜ ʛʦʨʠʟʦʥʪʫ ʩʘʨʤʘʪʩʴʢʦʛʦ ʷʨʫʩʫ: 21,65-2741,45 ʤʛ/ʜʤ3 . ʅʘʡʙʽʣʴʰʽ
ʢʦʣʠʚʘʥʥʷ ʚʤʽʩʪʫ ʩʫʣʴʬʘʪʫ ʪʘ ʛʽʜʨʦʢʘʨʙʦʥʘʪʫ ʚʠʟʥʘʯʝʥ  ̔ʜʣʷ ʚʦʜ ʛʦʨʠʟʦʥʪʫ ʚ ʜʝʣʶʚʽʘʣʴʥʠʭ
ʚʽʜʢʣʘʜʽʚ: ʩʫʣʴʬʘʪʠ - 6,58-6272,9 ʤʛ/ʜʤ3; ʛʽʜʨʦʢʘʨʙʦʥʘʪʠ - 115,9-1220 ʤʛ/ʜʤ3.

ʈʠʩ.1 . ɼʽʘʛʨʘʤʘ ʇʘʡʧʝʨʘ. ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʅʽʢʦʧʦʣʴʩʴʢʦʛʦ ʨʘʡʦʥʫ
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ʩʧʦʞʠʚʘʥʥʷ ʣʶʜʠʥʦʶ&quot;.

2. ʂʘʣʘʰʥʠʢ ʃ.ʇ., ʌʦʱʽʡ ʄ.ɺ. ʇʨʦʙʣʝʤʠ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʧʽʚʜʥʷ ʜʦʥʝʮʴʢʦʾ ʦʙʣʘʩʪʽ.
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3. Mason M. Infrastructure under pressure: Water management and state-making in southern
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4. ɼʉʘʥʇʽʅ 2.2.4-171-10 &quot;ɻʽʛʽʻʥʽʯʥʽ ʚʠʤʦʛʠ ʜʦ ʚʦʜʠ ʧʠʪʥʦʾ, ʧʨʠʟʥʘʯʝʥʦ  ʾ ʜʣʷ
ʩʧʦʞʠʚʘʥʥʷ ʣʶʜʠʥʦʶ&quot;.
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ɻɽʆʌɯɿʀʂɸ

ʇʆɹʋɼʆɺɸ ʇɽʊʈʆʌɯɿʀʏʅʆɰ ʄʆɼɽʃɯ ʇɯɼɿɽʄʅʆɻʆ ʉʍʆɺʀʑɸ ɻɸɿʋ ʅɸ
ʆʉʅʆɺɯ ʆɹʄɽɾɽʅʆɰ ʂɯʃʔʂʆʉʊɯ ɻɽʆʃʆɻʆ-ɻɽʆʌɯɿʀʏʅʀʍ ɼɸʅʀʍ

ɻʦʨʦʰʢʦ ɺ. ɭ., ʩʪʫʜʝʥʪ,
ʅʅɯ «ɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʾ»

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥ  ̔ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ

ɺ ʜʘʥʽʡ ʨʦʙʦʪʽ ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʧʦʙʫʜʦʚʠ ʩʪʨʫʢʪʫʨʥʦʾ ʪʘ ʛʝʦʣʦʛʽʯʥʦʾ ʤʦʜʝʣʽ ʇʉɻ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ
ʛʝʦʬʽʟʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʚʝʨʜʣʦʚʠʥ. ʆʩʦʙʣʠʚʽʩʪʶ ʨʦʙʦʪʠ ʻ ʦʙʤʝʞʝʥʘ ʢʽʣʴʢʽʩʪʴ ʛʝʦʣʦʛʦ-ʛʝʦʬʽʟʠʯʥʠʭ ʜʘʥʠʭ, ʷʢʘ
ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʚʽʜʩʫʪʥʦʩʪʽ ʩʝʡʩʤʽʯʥʠʭ ʜʘʥʠʭ ʪʘ ʤʘʣʦʾ ʢʽʣʴʢʦʩʪʽ ʥʝʦʙʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʤʘʪʝʨʽʘʣʽʚ ɻɼʉ.

This work presents the results of constructing a structural and geological model UGS based on well geophysical
data. The particularity of the study lies in the limited amount of geological-geophysical data, manifested by the absence
of seismic data and the small quantity of necessary information from the well log data.

ʇʽʜʟʝʤʥʽ ʩʭʦʚʠʱʘ ʛʘʟʫ (ʇʉɻ) - ʮʝ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ
ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ ʘʙʦ ʽʥʰʠʭ ʛʘʟʽʚ ʚ ʧʽʜʟʝʤʥʠʭ ʬʦʨʤʘʮʽʷʭ. ʎʝ ʚʘʞʣʠʚʘ ʩʢʣʘʜʦʚʘ ʝʥʝʨʛʝʪʠʯʥʦʾ
ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʽ ʚʦʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʟ ʨʽʟʥʠʤʠ ʮʽʣʷʤʠ, ʚʢʣʶʯʘʶʯʠ: ʟʛʣʘʜʞʫʚʘʥʥʷ
ʧʽʢʦʚʦʛʦ ʧʦʧʠʪʫ; ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʽʡʥʦʛʦ ʨʝʟʝʨʚʫ ʛʘʟʫ; ʤʦʞʣʠʚʽʩʪʴ ʟʙʝʨʝʞʝʥʥʷ ʚʝʣʠʢʦʛʦ
ʦʙʩʷʛʫ ʝʥʝʨʛʽʾ [1]. ɿ ʤʝʪʦʶ ʚʠʭʦʜʫ ʥʘ ʨʠʥʦʢ ʟʙʝʨʽʛʘʥʥʷ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ ɭʉ ʥʝʦʙʭʽʜʥʝ
ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʜʦʩʪʫʧʫ ʜʦ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʟʤʝʥʰʝʥʥʷ ʬʘʢʪʦʨʫ ʥʝʧʝʨʝʜʙʘʯʫʚʘʥʦʩʪ ,̔
ʙʶʨʦʢʨʘʪʽʾ ʪʘ ʥʝʧʨʦʟʦʨʦʩʪ .̔ ɿʥʷʪʪʷ ʮʠʭ ʙʘʨ’ʻʨʽʚ ʟʘʙʝʟʧʝʯʠʪʴ ʜʦʩʪʫʧ ʜʦ ʽʥʚʝʩʪʠʮʽʡ ʪʘ ʚʽʣʴʥʦʾ
ʪʨʘʥʩʢʦʨʜʦʥʥʦʾ ʪʦʨʛʽʚʣ .̔
ɺʝʨʰʠʥʦʶ ʪʝʭʥʽʯʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʨʦʟʫʤʽʥʥʷ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʇʉɻ ʻ

ʽʥʪʝʛʨʦʚʘʥʽ ʤʦʜʝʣʽ, ʷʢʽ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʪʨʽʘʜʫ «ʧʣʘʩʪ-ʩʚʝʨʜʣʦʚʠʥʘ-ʥʘʟʝʤʥʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ».
ʇʦʩʪʽʡʥʦ ʜʽʶʯʘ ʦʙ’ʻʤʥʘ ʽʤʽʪʘʮʽʷ ʦʙ’ʻʢʪʫ ʥʘʜʨʦʢʦʨʠʩʪʫʚʘʥʥʷ ʜʦʟʚʦʣʷʻ ʚʽʜʪʚʦʨʶʚʘʪʠ,
ʜʦʩʣʽʜʞʫʚʘʪʠ ʪʘ ʧʨʦʛʥʦʟʫʚʘʪʠ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʽʜ ʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚ
ʩʠʩʪʝʤʽ ʨʝʟʝʨʚʫʘʨʫ, ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʬʽʣʴʪʨʘʮʽʡʥʦ  ʾʤʦʜʝʣʝʡ. ʌʫʥʢʮʽʷ ʤʦʜʝʣʽ ʫ
ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʟʚʦʜʠʪʴʩʷ ʜʦ ʦʧʝʨʘʪʠʚʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʨʝʞʠʤʽʚ ʟʘʢʘʯʫʚʘʥʥʷ ʪʘ ʚʽʜʙʦʨʫ ʥʘ
ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʠʡ ʪʝʨʤʽʥ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʪʘʥʫ ʥʘʟʝʤʥʦ  ʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ,
ʤʦʞʣʠʚʦʩʪʝʡ ʧʣʘʩʪʦʚʦ  ʾ ʩʠʩʪʝʤʠ, ʚʠʟʥʘʯʝʥʥʷ ʩʠʩʪʝʤʠ ʩʚʝʨʜʣʦʚʠʥ, ʱʦ ʥʝʦʙʭʽʜʥʦ ʟʘʜʽʷʪʠ.
ʇʨʦʛʥʦʟʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʧʦʩʪʽʡʥʦ ʧʦʚʪʦʨʶʻʪʴʩʷ ʟ ʟʘʣʫʯʝʥʥʷʤ ʥʦʚʠʭ ʜʘʥʠʭ,
ʪʘʢʠʭ ʷʢ ʥʦʚ  ̔ ʛʝʦʬʽʟʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʦʥʦʚʣʝʥʥʷ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʜʘʥʽ ʧʨʦ
ʟʘʢʘʯʫʚʘʥʥʷ/ʚʽʜʙʽʨ ʛʘʟʫ ʚ ʇʉɻ.
ʄʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʻ ʩʪʚʦʨʝʥʥʷ ʛʝʦʣʦʛʽʯʥʦ  ʾ ʤʦʜʝʣʽ ʥʘ ʦʩʥʦʚʽ ʦʙʤʝʞʝʥʦ  ʾ ʚʠʙʽʨʢʠ

ʛʝʦʬʽʟʠʯʥʠʭ ʜʘʥʠʭ, ʘ ʩʘʤʝ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʨʝʟʫʣʴʪʘʪʽʚ ʩʝʡʩʤʦʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʨʦʙʽʪ,
ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʩʝʡʩʤʽʯʥʦʛʦ ʧʨʦʬʽʣʶʚʘʥʥʷ (ɺʉʇ) ʪʘ ʘʢʫʩʪʠʯʥʦʛʦ ʢʘʨʦʪʘʞʫ (ɸʂ). ɸʣʝ
ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʦʙʫʤʦʚʣʶʻʪʴʩʷ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʩʚʝʨʜʣʦʚʠʥ (100 ʦʜʠʥʠʮʴ), ʜʝ
ʙʫʚ ʧʨʦʚʝʜʝʥʠʡ ʢʘʨʦʪʘʞ. ʈʦʟʤʽʱʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʤʘʻ ʥʝʨʝʛʫʣʷʨʥʠʡ ʭʘʨʘʢʪʝʨ, ʚ ʢʫʧʦʣʴʥʽʡ
ʯʘʩʪʠʥʽ ʦʙ’ʻʢʪʫ ʚʽʜʩʪʘʥʴ ʤʽʞ ʩʚʝʨʜʣʦʚʠʥʘʤʠ ʚ ʩʝʨʝʜʥʴʦʤʫ ʩʪʘʥʦʚʠʪʴ 100-150 ʤ.  ɺʩʽ
ʨʦʟʨʘʭʫʥʢʠ ʚʠʢʦʥʫʚʘʣʠʩʴ ʚ ʧʨʦʛʨʘʤʥʦʤʫ ʧʨʦʜʫʢʪ  ̔ Slb Petrel, ʽʥʪʝʨʧʦʣʷʮʽʷ ʚʠʢʦʥʫʚʘʣʘʩʴ
ʤʝʪʦʜʦʤ ʦʙʝʨʥʝʥʠʭ ʢʚʘʜʨʘʪʽʚ.
ʉʪʨʫʢʪʫʨʥʽ ʧʦʙʫʜʦʚʠ ʚʠʢʦʥʫʚʘʣʘʩʴ ʥʘ ʦʩʥʦʚ  ̔ ʨʝʟʫʣʴʪʘʪʽʚ ʛʝʦʬʽʟʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ

ʩʚʝʨʜʣʦʚʠʥ, ʟʦʢʨʝʤʘ: ʩʪʘʥʜʘʨʪʥʦʛʦ ʢʘʨʦʪʘʞʫ, ʛʘʤʤʘ ʢʘʨʦʪʘʞʫ, ʥʝʡʪʨʦʥʥʦʛʦ-ʛʘʤʤʘ ʢʘʨʦʪʘʞʫ.
ʆʮʽʥʢʘ ʥʘʷʚʥʦʩʪ  ̔ ʧʦʨʫʰʝʥʴ ʚ ʤʽʞʩʚʝʨʜʣʦʚʠʥʥʦʤʫ ʧʨʦʩʪʦʨʽ ʚʠʢʦʥʫʚʘʣʘʩʴ ʟʘ ʟʤʽʥʦʶ

ʧʦʪʫʞʥʦʩʪ  ̔ ʧʣʘʩʪʘ-ʢʦʣʝʢʪʦʨʘ ʪʘ ʧʦʢʨʠʚʥʦʾ ʪʦʚʱʽ. ʅʘʭʠʣ ʧʦʨʫʰʝʥʴ ʧʨʠʡʤʘʚʩʷ ʷʢ
ʩʫʙʚʝʨʪʠʢʘʣʴʥʠʡ, ʘʜʞʝ ʤʦʞʣʠʚʝ ʪʽʣʴʢʠ ʬʽʢʩʫʚʘʥʥʷ ʚʠʩʦʢʦ-ʘʤʧʣʽʪʫʜʥʠʭ ʧʦʨʫʰʝʥʴ ʤʽʞ
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ʧʘʨʦʶ ʩʚʝʨʜʣʦʚʠʥ, ʧʨʦ ʢʫʪʠ ʽ ʢʦʥʬʽʛʫʨʘʮʽʶ ʤʦʚʘ ʥʝ ʤʦʞʝ ʽʪʠ ʙʝʟ ʥʘʷʚʥʦʩʪʽ
ʩʝʡʩʤʦʘʢʫʩʪʠʯʥʠʭ ʜʘʥʠʭ.
ʈʦʟʨʘʭʫʥʦʢ ʧʦʨʠʩʪʦʩʪʽ ʚ ʥʘʬʪʦ-ʛʘʟʦʚʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪ  ̔ ʟʘʟʚʠʯʘʡ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ

ʛʝʦʬʽʟʠʯʥʠʤʠ ʜʘʥʠʤʠ ʤʝʪʦʜʽʚ ʘʢʫʩʪʠʯʥʦʛʦ ʢʘʨʦʪʘʞʫ, ʛʫʩʪʠʥʥʠʭ ʪʘ ʥʝʡʪʨʦʥʥʠʭ ʤʝʪʦʜʽʚ.
ɸʢʫʩʪʠʯʥʠʡ ʢʘʨʦʪʘʞ, ʷʢ  ̔ ʛʫʩʪʠʥʥʠʡ ʚ ʢʦʥʪʫʨʽ ʜʽʣʷʥʢʠ ʜʦʩʣʽʜʞʝʥʴ ʥʝ ʧʨʦʚʦʜʠʚʩʷ. ɼʘʥʽ
ʥʝʡʪʨʦʥʥʠʭ ʤʝʪʦʜʽʚ ʥʝ ʜʘʶʪʴ ʤʦʞʣʠʚʦʩʪʽ ʨʦʟʨʘʭʫʥʢʫ ʧʦʨʠʩʪʦʩʪ  ̔ʚ ʤʝʞʘʭ ʧʣʘʩʪʘ-ʢʦʣʝʢʪʦʨʘ,
ʱʦ ʟʫʤʦʚʣʝʥʦ ʦʩʦʙʣʠʚʽʩʪʶ ʤʝʪʦʜʠʢʠ, ʟʘ ʷʢʦʶ ʛʘʟʦʥʘʩʠʯʝʥ  ̔ʧʣʘʩʪʠ ʚʠʜʽʣʷʶʪʴʩʷ ʷʢ ʫʱʽʣʴʥʝʥʽ
ʧʦʨʦʜʠ.
ʈʦʟʨʘʭʫʥʦʢ ʧʨʦʥʠʢʥʦʩʪ  ̔ ʧʣʘʩʪʘ-ʢʦʣʝʢʪʦʨʘ ʚʽʜʙʫʚʘʚʩʷ ʟʘ ʨʽʚʥʷʥʥʷʤ ʧʨʦʥʠʢʥʦʩʪ  ̔ Coates-

Dumanoir, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʩʪʫʧʽʥʴ ʧʨʦʥʠʢʥʦʩʪʽ ʧʦʨʠʩʪʦʛʦ ʩʝʨʝʜʦʚʠʱʘ

ὑ
( )

) , ʜʝ   – ʧʦʨʠʩʪʽʩʪʴ, Ὑ – ʦʧʽʨ ʧʣʘʩʪʦʚʦʾ ʚʦʜʠ, Ὑ – ʦʧʽʨ ʥʝʥʘʩʠʯʝʥʦʾ

ʧʣʘʩʪʦʚʦʶ ʚʦʜʦʶ ʧʦʨʦʜʠ, ὡ– Coates-Dumanoir ʢʦʥʩʪʘʥʪʘ (ʧʦʚ’ʷʟʘʥʘ ʟ ʣʽʪʦʪʠʧʦʤ), ὅ –
Coates-Dumanoir ʢʦʥʩʪʘʥʪʘ (ʧʦʚ’ʷʟʘʥʘ ʟ ʪʠʧʦʤ ʚʫʛʣʝʚʦʜʥʽʚ) [2].
ʈʝʟʫʣʴʪʘʪʦʤ ʨʦʙʦʪʠ ʻ ʛʝʦʣʦʛʽʯʥʘ ʤʦʜʝʣʴ, ʷʢʘ ʚʢʣʶʯʘʻ ʨʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʩʪʨʫʢʪʫʨʥʠʭ

ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʭʦʚʠʱʘ, ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʫ ʢʦʝʬʽʮʽʻʥʪʽʚ ʧʦʨʠʩʪʦʩʪ  ̔ ʪʘ ʧʨʦʥʠʢʥʦʩʪʽ
(ʧʨʠʢʣʘʜʠ ʥʘ ʨʠʩ. 1).

                                                   ʘ                                                                  ʙ
ʈʠʩʫʥʦʢ 1. ʉʪʨʫʢʪʫʨʥʘ ʢʘʨʪʘ ʟ ʚʽʟʫʘʣʽʟʘʮʽʻʶ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʧʦʨʠʩʪʦʩʪʽ (ʘ) ʪʘ ʧʨʦʥʠʢʥʦʩʪʽ (ʙ) ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʭ

ʤʝʞ ʩʝʨʝʜʥʴʦʾ ʶʨʠ.

ʉʪʨʫʢʪʫʨʥʽ ʧʦʙʫʜʦʚʠ ʪʘ ʨʦʟʨʘʭʫʥʢʠ ʟʥʘʯʝʥʴ ʢʦʝʬʽʮʽʻʥʪʽʚ ʧʦʨʠʩʪʦʩʪ  ̔  ̔ʧʨʦʥʠʢʥʦʩʪ  ̔ʤʦʞʫʪʴ
ʙʫʪʠ ʫʪʦʯʥʝʥ  ̔ ʟʘ ʫʤʦʚʠ ʦʪʨʠʤʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʚʝʜʝʥʥʷ ʩʝʡʩʤʦʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʨʦʙʽʪ ʪʘ
ʜʘʥʠʭ ɸʂ.

1. ɼʫʜʣʷ ʄ.ɸ. ʇʨʦʮʝʩʠ ʟʙʝʨʽʛʘʥʥʷ ʛʘʟʫ. ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢ: ʅʘʮʽʦʥʘʣʴʥʠʡ ʛʽʨʥʠʯʠʡ
ʫʥʽʚʝʨʩʠʪʝʪ, 2012 – 412 ʩ.

2. Coats, G.R. and Dumanoir, J.L.: “A New Approach to Improved Log-Derived Permeability,”
The Log Analyst, (January-February 1974).
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ʈʝʢʦʤʝʥʜʦʚʘʥʦ ʜʦ ʜʨʫʢʫ ʥʘʫʢʦʚʠʤ ʢʝʨʽʚʥʠʢʦʤ: ɹʝʟʨʦʜʥʦʶ ɯ.ʄ., (ʜʦʮʝʥʪ, ʢʘʥʜʠʜʘʪ
ʛʝʦʣʦʛʽʯʥʠʭ ʥʘʫʢ, ʅʅɯ «ɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʾ»)

Horoshko V., CONSTRUCTION OF A PETROPHYSICAL MODEL OF AN
UNDERGROUND GAS RESERVOIR BASED ON LIMITED GEOLOGICAL AND
GEOPHYSICAL DATA
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ʆʎɯʅʂɸ ʈɽʇʈɽɿɽʅʊɸʊʀɺʅʆʉʊɯ ɼɸʅʀʍ ʄɸɻʅɯʊʅʀʍ ɿʅɯʄɸʅʔ ɿɸ ʈɯɿʅʆɰ
ʑɯʃʔʅʆʉʊɯ ʄɽʈɽɾɯ ʉʇʆʉʊɽʈɽɾɽʅʔ ʅɸ ʇʈʀʂʃɸɼɯ ʄʆɻʀʃʔʅʀʂɸ

ʂʆʄɸʈɯɺ-1

ɹʘʪʶʢ ɸ.ʄ. ʩʪʫʜʝʥʪʢʘ,
ʅʅɯ «ɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʾ»

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥ  ̔ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ

ɿʘ ʜʘʥʠʤʠ ʤʘʛʥʽʪʥʠʭ ʟʥʽʤʢʽʚ ʥʘ ʜʽʣʷʥʮʽ ʘʨʭʝʦʣʦʛʽʯʥʦʾ ʧʘʤ’ʷʪʢʠ ʤʦʛʠʣʴʥʠʢʘ ʂʦʤʘʨʽʚ-1 ʙʫʣʦ ʟʜʽʡʩʥʝʥʦ
ʧʦʙʫʜʦʚʫ ʢʘʨʪ ʟʽ ʩʧʝʮʽʘʣʴʥʠʤʠ ʟʘ ʱʽʣʴʥʽʩʪʶ ʩʽʪʢʘʤʠ ʩʧʦʩʪʝʨʝʞʝʥʴ (ʧʦʚʥʘ ʪʘ ʨʦʟʨʽʜʞʝʥʘ). ʆʮʽʥʝʥʦ
ʽʥʬʦʨʤʘʪʠʚʥʽʩʪʴ ʪʘ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʽʩʪʴ ʜʘʥʠʭ ʢʘʨʪ ʘʥʦʤʘʣʽʡ ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ. ɺ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʥʷ
ʚʠʟʥʘʯʝʥʦ ʦʧʪʠʤʘʣʴʥʫ ʤʝʨʝʞʫ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʩʧʦʩʪʝʨʝʞʝʥʴ.

According to the data of magnetic images, maps were constructed with a special density of observation grids (full
and sparse) on the site of the Komariv-1 burial ground archaeological site. The informativeness and representativeness
of these maps of magnetic induction anomalies were evaluated. In the course of the study, the optimal grid for
presenting observations was determined.

ʆʙʨʦʙʢʘ ʮʠʬʨʦʚʠʭ ʟʦʙʨʘʞʝʥʴ ʛʝʦʬʽʟʠʯʥʠʭ ʜʘʥʠʭ ʩʪʘʣʘ ʚʘʞʣʠʚʦʶ ʚʽʭʦʶ ʚ ʛʘʣʫʟʽ
ʘʨʭʝʦʣʦʛʽʯʥʦʾ ʨʦʟʚʽʜʢʠ ʪʘ ʚʠʨʽʰʘʣʴʥʠʤ ʢʨʦʢʦʤ ʫ ʪʦʤʫ, ʱʦʙ ʟʨʦʙʠʪʠ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ
ʟʨʦʟʫʤʽʣʠʤʠ ʷʢ ʜʣʷ ʛʝʦʬʽʟʠʢʽʚ, ʪʘʢ  ̔ʜʣʷ ʘʨʭʝʦʣʦʛʽʚ.
ɺʠʭʦʜʷʯʠ ʟ ʥʘʢʦʧʠʯʝʥʦʛʦ ʜʦʩʚʽʜʫ ʜʦʩʣʽʜʞʝʥʴ ʧʘʤ'ʷʪʦʢ ʧʽʟʥʴʦʨʠʤʩʴʢʦʛʦ ʯʘʩʫ

ʯʝʨʥʷʭʽʚʩʴʢʦʾ ʘʨʭʝʦʣʦʛʽʯʥʦ  ʾʢʫʣʴʪʫʨʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʘʛʥʽʪʦʤʝʪʨʽʾ, ʧʨʠ ʷʢʽʩʥʽʡ ʽʥʪʝʨʧʨʝʪʘʮʽʾ
ʢʘʨʪ ʘʥʦʤʘʣʽʡ ʤʘʛʥʽʪʥʦ  ʾʽʥʜʫʢʮʽʾ, ʘʥʦʤʘʣʽʾ ʟ ʥʘʡʙʽʣʴʰʦʶ ʽʤʦʚʽʨʥʽʩʪʶ ʚʽʜʧʦʚʽʜʘʶʪʴ ʥʘʡʙʽʣʴʰ
ʽʥʬʦʨʤʘʪʠʚʥʠʤ ʘʨʭʝʦʣʦʛʽʯʥʠʤ ʦʙ'ʻʢʪʘʤ (ʞʠʪʣʘʤ  ̔ʩʧʦʨʫʜʘʤ, ʧʝʯʘʤ, ʛʦʨʥʘʤ, ʧʦʭʦʚʘʥʥʷʤ).
ɼʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʚʝʜʝʥʝ ʚ ʜʘʥʽʡ ʨʦʙʦʪʽ, ʟʘʩʥʦʚʘʥʝ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʤʘʛʥʽʪʥʠʭ ʟʥʽʤʘʥʴ,

ʧʨʦʚʝʜʝʥʠʭ ʫ 2019 ʨʦʮ  ̔ɹʦʥʜʘʨ ʂ.ʄ. ʪʘ ʽʥʰʠʤʠ [1].
ʆʩʥʦʚʥʦʶ ʤʝʪʦʶ ʨʦʙʦʪʠ ʙʫʣʘ ʦʮʽʥʢʘ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪ  ̔ ʢʘʨʪ ʤʘʛʥʽʪʥʠʭ ʟʥʽʤʘʥʴ ʧʨʠ

ʨʽʟʥʽʡ ʱʽʣʴʥʦʩʪ  ̔ʤʝʨʝʞ  ̔ʩʧʦʩʪʝʨʝʞʝʥʴ ʥʘ ʧʨʠʢʣʘʜ  ̔ʤʦʛʠʣʴʥʠʢʘ ʂʦʤʘʨʽʚ-1.
ɺʽʜʦʤʘ ʧʘʤ’ʷʪʢʘ ʧʽʟʥʴʦʨʠʤʩʴʢʦʛʦ ʯʘʩʫ,  ʧʦʙʣʠʟʫ ʂʦʤʘʨʦʚʘ ʣʝʞʠʪʴ ʥʘ ʧʨʘʚʦʤʫ ʙʝʨʝʟʽ

ʩʝʨʝʜʥʴʦʾ ʪʝʯʽʾ ʨʽʯʢʠ ɼʥʽʩʪʝʨ. ʎʝʡ ʢʦʤʧʣʝʢʩ ʧʘʤ'ʷʪʦʢ ʧʽʟʥʴʦʨʠʤʩʴʢʦʛʦ ʯʘʩʫ ʟ ʟʘʣʠʰʢʘʤʠ
ʩʢʣʷʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʨʦʟʪʘʰʦʚʘʥʠʡ ʟʘ 2,5 ʢʤ ʥʘ ʧʽʚʜʝʥʴ ʚʽʜ ʩʝʣʘ ʂʦʤʘʨʽʚ ʂʝʣʴʤʝʥʝʮʴʢʦʛʦ
ʨ-ʥʫ, ʏʝʨʥʽʚʝʮʴʢʦ  ʾʦʙʣ. ʽ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʦʩʝʣʝʥʥʷ («ʂʦʤʘʨʽʚ») ʪʘ ʤʦʛʠʣʴʥʠʢʘ («ʂʦʤʘʨʽʚ-1»).
ʇʽʜ ʯʘʩ ʙʘʛʘʪʦʨʽʯʥʠʭ ʨʦʙʽʪ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘ ʧʘʤ’ʷʪʮʽ ʧʨʠʩʫʪʥʽ ʤʘʪʝʨʽʘʣʠ ʨʽʟʥʠʭ
ʢʫʣʴʪʫʨʥʦ-ʭʨʦʥʦʣʦʛʽʯʥʠʭ ʧʝʨʽʦʜʽʚ.
ʆʩʥʦʚʥʠʤʠ ʪʠʧʘʤʠ ʩʧʦʨʫʜ ʧʽʟʥʴʦʨʠʤʩʴʢʦʛʦ ʯʘʩʫ ʥʘ ʜʽʣʷʥʮʽ ʂʦʤʘʨʽʚ ʷʚʣʷʶʪʴʩʷ ʥʘʟʝʤʥʽ

ʙʫʜʽʚʣʽ, ʥʘʧʽʚʟʝʤʣʷʥʢʠ, ʛʦʥʯʘʨʥ  ̔ ʛʦʨʥʠ ʪʘ ʩʢʣʦʧʣʘʚʠʣʴʥ  ̔ ʧʝʯʽ, ʷʤʠ ʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʪʘ
ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʪʘ ʧʦʭʦʚʘʥʥʷ [3]. ʊʘʢ  ̔ʩʧʦʨʫʜʠ ʚʠʜʽʣʷʶʪʴʩʷ ʥʘ ʤʘʛʥʽʪʥʠʭ ʢʘʨʪʘʭ
ʥʘʩʪʫʧʥʠʤʠ ʘʥʦʤʘʣʽʷʤʠ:

- ʜʣʷ ʟʝʤʣʷʥʦʢ ʪʘ ʥʘʧʽʚʟʝʤʣʷʥʦʢ ʭʘʨʘʢʪʝʨʥʽ ʩʣʘʙʢʽ (2-15 ʥʊʣ) ʧʦʟʠʪʠʚʥʽ ʘʥʦʤʘʣʽʾ
ʧʣʦʱʝʶ ʧʦʥʘʜ 1ʤ2. ʊʘʢʦʞ ʪʘʢʽ ʘʥʦʤʘʣʽʾ ʧʨʦʷʚʣʷʶʪʴʩʷ ʥʘʜ ʙʽʣʴʰ ʤʘʩʠʚʥʠʤʠ
ʥʘʟʝʤʥʠʤʠ ʩʧʦʨʫʜʘʤʠ, ʧʝʨʝʢʨʠʪʠʤʠ ʰʘʨʦʤ ˇʨʫʥʪʫ ʙʽʣʴʰʝ 1,5 ʤ;

- ʜʣʷ ʧʽʯʦʢ ʪʘ ʛʦʨʥʽʚ ʭʘʨʘʢʪʝʨʥʽ ʟʥʘʢʦʟʤʽʥʥ  ̔ʘʥʦʤʘʣʽ  ʾ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʚʽʜ 5 ʜʦ 100 ʥʊʣ ʽ
ʙʽʣʴʰʝ, ʥʝʛʘʪʠʚʥʘ ʯʘʩʪʠʥʘ ʷʢʦʾ ʟʘʚʞʜʠ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʧʽʚʥʦʯʽ;

- ʜʣʷ ʧʦʭʦʚʘʥʴ ʭʘʨʘʢʪʝʨʥ  ̔ʘʥʦʤʘʣʽ  ʾʱʦ ʤʘʶʪʴ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʜʦ 7 ʥʊʣ  ̔ʧʣʦʱʫ 3-8 ʤ2 [2].
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ɺ ʨʝʟʫʣʴʪʘʪʽ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʜʘʥʠʭ ʤʘʛʥʽʪʥʠʭ ʟʥʽʤʘʥʴ ʥʘ ʜʽʣʷʥʮʽ ʂʦʤʘʨʽʚ-1 ʚʠʜʽʣʝʥʦ ʙʽʣʴʰʝ
ʪʨʠʜʮʷʪʠ ʘʥʦʤʘʣʽʡ [1], ʱʦ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʜʝʢʽʣʴʢʘ ʛʨʫʧ (ʨʠʩ. 1.).

ɿʝʤʣʷʥʢʘʤʠ ʘʙʦ ʥʘʧʽʚʟʝʤʣʷʥʢʘʤʠ ʷʚʣʷʶʪʴʩʷ ʦʙ'ʻʢʪʠ ʧʽʜ ʥʦʤʝʨʘʤʠ 5, 9, 11, 15, 18 ʪʘ 22.
ʆʩʦʙʣʠʚʦ ʷʩʢʨʘʚʦʶ ʻ ʘʥʦʤʘʣʽʷ ˉ18, ʱʦ ʤʘʻ ʜʽʘʤʝʪʨ ʧʨʠʙʣʠʟʥʦ 4,8 ʤ ʪʘ ʽʥʪʝʥʩʠʚʥʽʩʪʶ 8,3
ʥʊʣ.
ʇʝʚʥʠʤʠ ʪʦʯʢʦʚʠʤʠ ʦʙ'ʻʢʪʠ ʻ ʘʥʦʤʘʣʽʾ ʧʽʜ ʥʦʤʝʨʘʤʠ ˉ2, 4, 6-8 ʯʝʨʝʟ ʾʭ ʤʘʣʠʡ ʨʦʟʤʽʨ ʪʘ

ʤʘʣʫ ʽʥʪʝʥʩʠʚʥʽʩʪʴ.
ʁʤʦʚʽʨʥʠʤʠ ʟʨʫʡʥʦʚʘʥʠʤʠ ʧʦʭʦʚʘʥʥʷʤʠ ʷʚʣʷʶʪʴʩʷ ʦʙ'ʻʢʪʠ ˉ1, 3, 10, 13-17, 19-21, 23, 24,

27-30. ɺʦʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʤʝʥʰʠʤʠ ʨʦʟʤʽʨʘʤʠ, ʘʥʽʞ ʟʝʤʣʷʥʢʠ, ʪʘ ʤʘʶʪʴ ʥʝ ʪʘʢʽ ʯʽʪʢʽ
ʢʦʥʪʫʨʠ.
ʆʙ'ʻʢʪʠ ˉ25 ʪʘ ˉ26 ʻ ʜʚʦʤʘ ʩʣʘʙʢʠʤʠ ʘʥʦʤʘʣʽʷʤʠ, ʨʦʟʢʦʧʘʥʠʤʠ ʫ 2019 ʨʦʮʽ, ʪʘ ʷʚʣʷʶʪʴ

ʩʦʙʦʶ ʟʨʫʡʥʦʚʘʥ  ̔ʧʦʭʦʚʘʥʥʷ-ʽʥʛʫʤʘʮʽʾ.
ʆʙ'ʻʢʪ ˉ31 ʻ ʧʽʯʢʦʶ ʘʙʦ ʛʦʨʥʦʤ, ʦʩʢʽʣʴʢʠ ʥʘ ʢʘʨʪʽ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʭʘʨʘʢʪʝʨʥʦʶ

ʟʥʘʢʦʟʤʽʥʥʦʶ ʘʥʦʤʘʣʽʻʶ.

ʈʠʩʫʥʦʢ 2. ʂʘʨʪʘ ʘʥʦʤʘʣʽʡ ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ ɺʘ ʧʦ ʪʨʴʦʭ ʧʦʣʽʛʦʥʘʭ ʥʘ ʤʦʛʠʣʴʥʠʢʫ ʂʦʤʘʨʽʚ-1 ʧʨʠ ʨʦʟʨʽʜʞʝʥʽʡ
ʩʽʪʮʽ ʩʧʦʩʪʝʨʝʞʝʥʴ

ʇʨʠ ʚʽʜʦʙʨʘʞʝʥʥʽ ʨʝʟʫʣʴʪʘʪʽʚ ʤʘʛʥʽʪʥʦʾ ʟʡʦʤʢʠ ʙʫʣʦ ʟʜʽʡʩʥʝʥʦ ʧʦʙʫʜʦʚʫ ʢʘʨʪ ʟʽ
ʩʧʝʮʽʘʣʴʥʠʤʠ ʟʘ ʱʽʣʴʥʽʩʪʶ ʩʽʪʢʘʤʠ ʩʧʦʩʪʝʨʝʞʝʥʴ 1 ʚ ʩʝʨʝʜʦʚʠʱʽ Golden Sotware Surfer.
ʇʨʠ ʨʦʟʨʽʜʞʝʥʥ  ̔ ʩʽʪʢʠ ʩʧʦʩʪʝʨʝʞʝʥʴ ʚ 2 ʨʘʟʠ (1ʭ1 ʤ2) ʪʘ ʟʘ ʽʥʪʝʨʧʦʣʴʦʚʘʥʦʶ ʤʝʨʝʞʝʶ

ʟʘʣʠʰʢʦʚʠʭ ʟʥʘʯʝʥʴ ʧʦʣʷ ʟ ʜʝʪʘʣʴʥʽʩʪʶ 0,5×0,5 ʤ ʧʦʙʫʜʦʚʘʥʦ ʢʘʨʪʫ ʰʣʷʭʦʤ ʚʠʜʘʣʝʥʥʷ
ʢʦʞʥʦʛʦ ʜʨʫʛʦʛʦ ʧʨʦʬʽʣʶ (ʨʠʩ.2).
ʆʙ'ʻʢʪʠ ʥʘ ʢʘʨʪʽ ʚʠʜʽʣʷʶʪʴʩʷ ʜʦʩʪʘʪʥʴʦ ʯʽʪʢʦ, ʭʦʯʘ ʚʽʜʜʽʣʝʥʥʷ ʜʝʷʢʠʭ ʪʦʯʢʦʚʠʭ ʦʙ'ʻʢʪʽʚ ʪʘ

ʧʦʭʦʚʘʥʴ ʟʽ ʩʣʘʙʢʦʶ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʩʪʘʻ ʜʝʱʦ ʩʫʙ'ʻʢʪʠʚʥʠʤ (ʘʥʦʤʘʣʽ  ʾˉ 2, ˉ 4 ʪʘ ˉ 3).
ʊʘʢʦʞ ʘʥʦʤʘʣʽ  ʾ ʥʘ ʜʘʥʽʡ ʢʘʨʪʽ ʜʘʶʪʴ ʜʝʱʦ ʙʽʣʴʰʫ ʽʥʪʝʥʩʠʚʥʽʩʪʴ. ʊʘʢ ʦʙ'ʻʢʪ ˉ 18 ʟʤʽʥʶʻ

ʈʠʩʫʥʦʢ 1. ʂʘʨʪʘ ʘʥʦʤʘʣʽʡ ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ ɺʘ ʧʦ ʪʨʴʦʭ
ʧʦʣʽʛʦʥʘʭ ʥʘ ʤʦʛʠʣʴʥʠʢʫ ʂʦʤʘʨʽʚ-1
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ʧʦʢʘʟʥʠʢ ʤʘʛʥʽʪʥʦ  ʾʽʥʜʫʢʮʽʾ ʟ 8,3 ʥʊʣ ʜʦ 9,1 ʥʊʣ. ʉʢʦʨʽʰ ʟʘ ʚʩʝ ʮʝ ʧʦʚ'ʷʟʘʥʦ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ
ʩʣʘʙʢʽʰʦʛʦ ʬʽʣʴʪʨʫ ʜʣʷ ʚʽʜʩʽʢʘʥʥʷ ʚʠʩʦʢʦʯʘʩʪʦʪʥʦʛʦ "ʰʫʤʫ".
ʅʘʩʪʫʧʥʠʤ ʢʨʦʢʦʤ ʙʫʣʦ ʨʦʟʨʽʜʞʝʥʥʷ ʪʦʯʦʢ ʧʦ ʧʨʦʬʽʣʶ. ɼʣʷ ʧʦʯʘʪʢʫ ʙʫʣʦ ʟʙʽʣʴʰʝʥʦ

ʽʥʪʝʨʚʘʣ ʯʘʩʫ ʤʽʞ ʚʠʤʽʨʶʚʘʥʥʷʤʠ ʚ ʜʝʩʷʪʴ ʨʘʟʽʚ (ʟ 0,1 ʩʝʢʫʥʜʠ ʜʦ 1 ʩʝʢʫʥʜʠ). ɺʪʽʤ, ʢʘʨʪʘ
(ʨʠʩ. 3ʘ) ʧʝʨʝʩʪʘʻ ʙʫʪʠ ʽʥʬʦʨʤʘʪʠʚʥʦʶ. ɿʦʙʨʘʞʝʥʥʷ "ʟʘʤʠʣʶʻʪʴʩʷ", ʩʣʘʙʢʽ ʘʥʦʤʘʣʽʾ
ʟʥʠʢʘʶʪʴ, ʘ ʪ  ̔ʱʦ ʟʘʣʠʰʘʶʪʴʩʷ "ʨʦʟʪʷʛʫʶʪʴʩʷ" ʧʦ ʧʨʦʬʽʣʶ. ɼʣʷ ʧʦʢʨʘʱʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ
ʚʽʜʦʙʨʘʞʝʥʥʷ ʽʥʪʝʨʚʘʣ ʤʽʞ ʚʠʤʽʨʘʤʠ ʙʫʣʦ ʟʤʽʥʝʥʦ ʥʘ 0,5 ʩʝʢʫʥʜʠ (ʨʠʩ. 3ʙ).
ʅʘ ʮʴʦʤʫ ʟʦʙʨʘʞʝʥʥʽ (ʨʠʩ. 3, ʙ) ʘʥʦʤʘʣʽʾ ʚʠʜʽʣʷʶʪʴʩʷ ʜʦʩʠʪʴ ʯʽʪʢʦ. ɺʪʽʤ ʚʠʜʽʣʝʥʥʷ

ʪʦʯʢ
ʦʚʠ
ʭ

ʘʥʦ
ʤʘʣʽʡ ʥʘ ʜʘʥʽʡ ʢʘʨʪʽ ʻ ʥʝʤʦʞʣʠʚʠʤ. ʊʘʢʦʞ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʝʚʥʝ ʩʧʦʪʚʦʨʝʥʥʷ
ʥʝʽʟʦʤʝʪʨʠʯʥʠʭ ʘʥʦʤʘʣʽʡ ʫʟʜʦʚʞ ʧʨʦʬʽʣʶ.
ʅʘ ʦʩʥʦʚʽ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʟʨʽʜʞʝʥʘ ʩʽʪʢʘ ʩʧʦʩʪʝʨʝʞʝʥʴ (1ʭ1 ʤ2) ʻ ʜʦʩʪʘʪʥʴʦ

ʽʥʬʦʨʤʘʪʠʚʥʦʶ, ʷʢʱʦ ʮʽʣʣʶ ʟʥʽʤʘʥʴ ʻ ʚʠʷʚʣʝʥʥʷ ʢʨʫʧʥʠʭ ʘʨʭʝʦʣʦʛʽʯʥʠʭ ʦʙ'ʻʢʪʽʚ ʪʠʧʫ
ʞʠʪʣʦʚʠʭ ʙʫʜʽʚʝʣʴ, ʷʤ ʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʪʘ ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʧʦʭʦʚʘʥʴ, ʪʦʱʦ. ɼʣʷ
ʚʠʷʚʣʝʥʥʷ ʙʽʣʴʰ ʜʨʽʙʥʠʭ ʦʙ'ʻʢʪʽʚ ʢʨʘʱʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʧʦʚʥʫ ʩʽʪʢʫ ʩʧʦʩʪʝʨʝʞʝʥʴ (0,5ʭ0,5
ʤ2), ʦʩʢʽʣʴʢʠ ʥʘ ʨʦʟʨʽʜʞʝʥʽʡ ʜʘʥʽ ʜʨʽʙʥ  ̔ʦʙ'ʻʢʪʠ ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ ʜʦʩʪʦʚʽʨʥʦ ʚʠʷʚʣʝʥʽ.

1. Bondar, K. ., Petrauskas, O. ., Khomenko, R. ., & Popov, S. . (2022). Magnetic prospecting
and rock magnetic study of soils and archaeological objects on the Late Roman time sites near
Komariv in Middle Transnistria. Geofizicheskiy Zhurnal, 44(2), 29-52.

2. ɹʦʥʜʘʨ ʂ.ʄ. (2015) ʗʢʽʩʥʘ ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʤʘʛʥʽʪʥʠʭ ʢʘʨʪ ʽ ʧʦʰʫʢ ʘʨʭʝʦʣʦʛʽʯʥʠʭ
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ʈʝʢʦʤʝʥʜʦʚʘʥʦ ʜʦ ʜʨʫʢʫ ʥʘʫʢʦʚʠʤ ʢʝʨʽʚʥʠʢʦʤ: ɹʝʟʨʦʜʥʘ ɯ.ʄ. (ʢʘʥʜʠʜʘʪ ʛʝʦʣʦʛʽʯʥʠʭ ʥʘʫʢ,
ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʛʝʦʬʽʟʠʢʠ, ʅʅɯ «ɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʾ» ʂʅʋ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ)

ɺʠʩʣʦʚʣʶʶ ʧʦʜʷʢʫ ɹʦʥʜʘʨ ʂ.ʄ., ʜʦʢʪʦʨʫ ʛʝʦʣʦʛʽʯʥʠʭ ʥʘʫʢ, ʅʅɯ "ɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʾ" ʂʅʋ
ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ, ʟʘ ʢʦʥʩʫʣʴʪʘʮʽʾ ʚ ʧʨʦʮʝʩʽ ʥʘʧʠʩʘʥʥʷ.

Batiuk A., ASSESSMENT OF THE REPRESENTATIVENESS OF MAGNETIC SURVEY
DATA AT DIFFERENT DENSITIES OF THE OBSERVATION GRIDS ON THE
EXAMPLE OF THE KOMARIV-1 BURIAL GROUND

ʈʠʩʫʥʦʢ 3ʂʘʨʪʘ ʘʥʦʤʘʣʽʡ ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ ɺʘ ʧʦ ʪʨʴʦʭ ʧʦʣʽʛʦʥʘʭ ʥʘ ʤʦʛʠʣʴʥʠʢʫ ʂʦʤʘʨʽʚ-1 ʧʨʠ
ʨʦʟʨʽʜʞʝʥʽʡ ʩʽʪʮʽ ʩʧʦʩʪʝʨʝʞʝʥʴ ʪʘ ʟʙʽʣʴʰʝʥʦʤʫ ʯʘʩʫ ʤʽʞ ʚʠʤʽʨʘʤʠ: ʘ — ʜʦ 1 ʩʝʢʫʥʜʠ, ʙ — ʜʦ 0,5

ʩʝʢʫʥʜʠ
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ɿɸʉʊʆʉʋɺɸʅʅʗ ʄɽʊʆɼʋ ɺʀɿʅɸʏɽʅʅʗ ɻʈɸʅʀʎʔ ʆɹᾷɭʂʊɯɺ
ʇʆʊɽʅʎɯɸʃʔʅʀʍ ʇʆʃɯɺ ɼʃʗ ɯʅʊɽʈʇʈɽʊɸʎɯɰ ʈʆɿʃʆʄɯɺ

ʇʝʪʨʦʢʫʰʠʥ ʈ.ɭ., ʘʩʧʽʨʘʥʪ
ɹʝʟʨʦʜʥʠʡ ɼ.ɸ., ʢ.ʛʝʦʣ..ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʛʝʦʬʽʟʠʢʠ

ʅʅɯ «ɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʾ»
ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥ  ̔ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ

ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ ʚʠʟʥʘʯʝʥʥʷ ʛʨʘʥʠʮʴ ʦʙ’ʻʢʪʽʚ ʻ ʦʜʥʠʤ ʟ ʢʣʶʯʦʚʠʭ ʧʽʜʭʦʜʽʚ ʨʦʟʨʘʭʫʥʢʫ ʘʪʨʠʙʫʪʽʚ
ʛʝʦʬʽʟʠʯʥʠʭ ʧʦʣʽʚ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʦʟʣʦʤʽʚ ʪʘ ʪʨʽʱʠʥʫʚʘʪʦʩʪʽ. ʈʝʟʫʣʴʪʘʪʠ ʜʘʥʦʾ ʨʦʙʦʪʠ ʜʦʧʦʤʘʛʘʶʪʴ
ʚʠʷʚʠʪʠ ʥʝʧʝʨʝʨʚʥʦʩʪʽ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʪʘ ʣʦʢʘʣʴʥʦʛʦ ʪʠʧʽʚ ʥʘ ʪʝʨʠʪʦʨʽʾ ɺʦʣʠʥʦ-ʇʦʜʽʣʴʩʴʢʦʾ ʧʣʠʪʠ ʥʘ ʦʩʥʦʚʽ
ʜʘʥʠʭ ʛʨʘʚʽʪʘʮʽʡʥʦʾ ʪʘ ʤʘʛʥʽʪʥʦʾ ʟʡʦʤʦʢ ʤʝʪʦʜʘʤʠ Tilt Derivative ʪʘ Total Horizontal Gradient.

Edge detection method is one of the key approaches of calculating attributes of geophysical data in order to
determine faults and fractures. The results of this work highlight the use of Tilt Derivative and Total Horizontal
Gradient methods to delineate discontinuities of regional and local scales on the territory of the Volyn-Podilsky plate
based on the data of gravity and magnetic surveys.

ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʫ ʚʠʟʥʘʯʝʥʥʷ ʛʨʘʥʠʮʴ ʦʙᾷʻʢʪʽʚ ʻ ʜʦʚʦʣ  ̔ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʤ
ʩʧʦʩʦʙʦʤ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʥʝʧʝʨʝʨʚʥʦʩʪʝʡ ʛʝʦʬʽʟʠʯʥʠʭ ʜʘʥʠʭ. ɼʣʷ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʨʦʟʣʦʤʽʚ
ʨʽʟʥʠʭ ʪʠʧʽʚ, ʘ ʪʘʢʦʞ ʪʨʽʱʠʥʫʚʘʪʦʩʪʝʡ ʟʘʩʪʦʩʦʚʫʶʪʴ ʨʽʟʥʽ ʪʠʧʠ ʤʝʪʦʜʽʚ ʚʠʟʥʘʯʝʥʴ ʛʨʘʥʠʮʴ
ʦʙᾷʻʢʪʽʚ. ɼʣʷ ʧʨʠʢʣʘʜʫ, ʚ ʩʝʡʩʤʽʯʥʽʡ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʥʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʬʫʥʢʮʽʾ
Variance, Chaos ʪʘ Edge Enhancement [5,7]
ʇʨʦʪʝ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʜʝʪʘʣʴʥʦʾ ʩʝʡʩʤʽʯʥʦ  ʾ ʟʡʦʤʢʠ, ʤʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ ʛʨʘʥʠʮʴ ʦʙᾷʻʢʪʽʚ

ʤʦʞʝ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʠʡ ʜʣʷ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʧʦʪʝʥʮʽʘʣʴʥʠʭ ʧʦʣʽʚ. ɺ ʜʘʥʽʡ ʨʦʙʦʪʽ ʧʦʢʘʟʘʥʦ
ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ Tilt Derivative ʪʘ Total Horizontal Derivative ʜʣʷ ʚʠʜʽʣʝʥʥʷ ʨʦʟʣʦʤʽʚ
ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʪʘ ʣʦʢʘʣʴʥʦʛʦ ʪʠʧʽʚ ɺʦʣʠʥʦ-ʇʦʜʽʣʴʩʴʢʦ  ̔ʧʣʠʪʠ.

Tilt Derivative (ʧʦʭʽʜʥʘ ʢʫʪʫ ʥʘʭʠʣʫ) ʚʠʢʦʨʠʩʪʦʚʫʻ ʧʦʨʽʚʥʷʥʥʷ ʤʽʞ ʚʝʨʪʠʢʘʣʴʥʦʶ ʪʘ
ʛʦʨʠʟʦʥʪʘʣʴʥʦʶ ʧʦʭʽʜʥʠʤʠ, ʱʦ ʻ ʤʝʪʦʜʦʤ ʬʽʣʴʪʨʘ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʢʨʘʶ ʜʞʝʨʝʣʘ, ʪʘ ʜʦʟʚʦʣʷʻ
ʟʨʦʙʠʪʠ ʽʥʪʝʨʧʨʝʪʘʮʽʶ ʥʝʧʝʨʝʨʚʥʦʩʪʝʡ [2,4,6].

Total Horizontal Gradient (ʛʦʨʠʟʦʥʪʘʣʴʥʠʡ ʛʨʘʜʽʻʥʪ) – ʮʝ ʟʤʽʥʘ ʩʠʣʠ ʪʷʞʽʥʥʷ ʪʘ ʩʝʨʝʜʥʴʦʛʦ
ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʟ ʛʦʨʠʟʦʥʪʘʣʴʥʦʶ ʚʽʜʩʪʘʥʥʶ. ʎʝʡ ʤʝʪʦʜ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʦʙʤʝʞʝʥʥʷ
ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʛʨʘʜʽʻʥʪʘ ʚ ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʦʙʣʘʩʪʽ,  ̔ ʮʝʡ ʤʝʪʦʜ ʜʘʻ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ
ʨʦʟʪʘʰʫʚʘʥʥʷ ʨʦʟʣʦʤʫ, ʤʝʞ  ̔ʪʽʣʘ ʘʙʦ ʞ ʢʨʘʶ ʙʘʩʝʡʥʫ [1,7].
ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ ʨʦʙʦʪʠ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʇɿ Petrel, ʱʦ ʜʦʟʚʦʣʷʻ ʧʨʦʚʦʜʠʪʠ ʙʘʟʦʚʫ

ʦʙʨʦʙʢʫ ʪʘ ʽʥʪʝʨʧʨʝʪʘʮʽʶ ʧʦʪʝʥʮʽʘʣʴʥʠʭ ʧʦʣʽʚ. ɹʫʣʠ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʛʨʘʚʽʪʘʮʽʡʥʦʾ
ʪʘ ʤʘʛʥʽʪʥʦʾ ʟʡʦʤʦʢ ʤʘʩʰʪʘʙʫ 1: 50 000, ʨʦʟʪʘʰʦʚʘʥʠʭ ʚ ʤʝʞʘʭ ɺʦʣʠʥʦ-ʇʦʜʽʣʴʩʴʢʦ  ʾʧʣʠʪʠ.
ɸʣʛʦʨʠʪʤ ʨʦʙʦʪʠ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʤʝʪʦʜʽʚ ʚʠʟʥʘʯʝʥʥʷ ʛʨʘʥʠʮʴ ʦʙᾷʻʢʪʽʚ ʧʦʣʷʛʘʻ ʚ

ʥʘʩʪʫʧʥʠʭ ʢʨʦʢʘʭ:
- ʟʘʚʘʥʪʘʞʝʥʥʽ ʜʘʥʠʭ ʟʡʦʤʢʠ;
- ʚʠʙʽʨ ʤʝʪʦʜʫ ʽʥʪʝʨʧʦʣʷʮʽ  ʾʜʘʥʠʭ ʜʣʷ ʧʦʙʫʜʦʚʠ ʧʦʚʝʨʭʥʽ;
- ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʧʫʪʥʠʢʦʚʠʭ ʟʥʽʤʢʽʚ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʦʧʦʛʨʘʬʽʾ;
- ʚʚʝʜʝʥʥʷ ʧʦʧʨʘʚʢʠ ʤʘʛʥʽʪʥʦʾ ʟʡʦʤʢʠ (ʨʝʜʫʢʮʽʾ ʜʦ ʧʦʣʶʩʽʚ);
- ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʌʫʨ’ʻ ʪʘ ʩʧʝʢʪʨʘʣʴʥʠʡ ʘʥʘʣʽʟ ʜʣʷ ʚʠʜʽʣʝʥʥʷ ʢʦʨʠʩʥʦʛʦ ʩʠʛʥʘʣʫ;
- ʨʦʟʨʘʭʫʥʦʢ ʧʘʨʘʤʝʪʨʽʚ ʚʠʟʥʘʯʝʥʥʷ ʛʨʘʥʠʮʴ ʦʙᾷʻʢʪʽʚ Tilt Derivative ʪʘ Total Horizontal

Derivative
- ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʜʘʥʠʭ ʪʘ ʚʠʜʽʣʝʥʥʷ ʥʝʧʝʨʝʨʚʥʦʩʪʝʡ
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ʈʠʩʫʥʦʢ 1. ʂʘʨʪʘ, ʱʦ ʧʦʢʘʟʫʻ ʜʘʥʽ ʛʨʘʚʽʪʘʮʽʡʥʦʾ ʟʡʦʤʢʠ ʘʥʦʤʘʣʽʾ ɹʫʛʝ (ʣʽʚʦʨʫʯ ʟʚʝʨʭʫ) ʪʘ ʘʥʦʤʘʣʴʥʦʛʦ
ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ (ʧʨʘʚʦʨʫʯ ʟʚʝʨʭʫ). ɸ ʪʘʢʦʞ ʨʝʟʫʣʴʪʘʪʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʣʛʦʨʠʪʤʫ Tilt Derivative ʜʣʷ ʜʘʥʠʭ
ʛʨʘʚʽʤʝʪʨʽʾ (ʣʽʚʦʨʫʯ ʟʥʠʟʫ) ʪʘ ʤʘʛʥʽʪʦʤʝʪʨʽʾ (ʧʨʘʚʦʨʫʯ ʟʥʠʟʫ), ʱʦ ʧʦʢʘʟʫʶʪʴ ʛʨʘʥʠʮʽ ʪʝʢʪʦʥʽʯʥʠʭ ʩʪʨʫʢʪʫʨ

ʨʽʟʥʦʛʦ ʤʘʩʰʪʘʙʫ.

ʈʠʩʫʥʦʢ 2. ʉʭʝʤʘ ʨʦʙʦʯʦʛʦ ʧʨʦʮʝʩʫ ʜʘʥʦʾ ʨʦʙʦʪʠ. ʊʨʘʥʩʬʦʨʤʘʮʽʷ ʌʫʨ’ʻ ʪʘ ʩʧʝʢʪʨʘʣʴʥʠʡ ʘʥʘʣʽʟ
ʛʨʘʚʽʪʘʮʽʡʥʦʾ ʟʡʦʤʢʠ ʤʝʪʦʜʦʤ bandpass ʜʣʷ ʚʠʜʽʣʝʥʥʷ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʧʘʨʘʤʝʪʨʫ (ʣʽʚʦʨʫʯ ʟʚʝʨʭʫ), ʢʘʨʪʠ
ʨʦʟʨʘʭʫʥʢʫ Total Horizontal Derivate ʛʨʘʚʽʪʘʮʽʡʥʠʭ ʪʘ ʤʘʛʥʽʪʥʠʭ ʘʥʦʤʘʣʽʡ (ʟʚʝʨʭʫ ʧʨʘʚʦʨʫʯ), ʧʘʨʘʤʝʪʨ Tilt

Derivative ʛʨʘʚʽʪʘʮʽʡʥʦʾ ʘʥʦʤʘʣʽʾ ʟ ʥʘʢʣʘʜʝʥʥʷʤ ʥʘ ʛʝʦʣʦʛʽʯʥʫ ʢʘʨʪʫ ʬʫʥʜʘʤʝʥʪʫ. ɻʝʦʣʦʛʽʯʥʘ ʢʘʨʪʘ ʬʫʥʜʘʤʝʥʪʫ
ʟ ʧʝʨʝʢʨʠʪʪʷʤ ʚʠʣʫʯʝʥʠʭ ʥʝʧʝʨʝʨʚʥʦʩʪʝʡ ʥʘ ʦʩʥʦʚʽ Tilt Derivative ʛʨʘʚʽʪʘʮʽʡʥʦʾ ʘʥʦʤʘʣʽʾ.

ʈʝʟʫʣʴʪʘʪʠ ʜʘʥʦʾ ʨʦʙʦʪʠ ʙʫʣʠ ʟʚʝʜʝʥʽ ʟ ʛʝʦʣʦʛʽʯʥʠʤʠ ʢʘʨʪʘʤʠ ʜʣʷ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʪʘ
ʜʝʪʘʣʽʟʘʮʽʾ ʨʦʟʪʘʰʫʚʘʥʥʷ ʨʦʟʣʦʤʽʚ. ʅʘʡʢʨʘʱ  ̔ʨʝʟʫʣʴʪʘʪʠ ʫ ʚʠʜʽʣʝʥʥʽ ʨʝʛʽʦʥʘʣʴʥʠʭ ʨʦʟʣʦʤʽʚ
ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʧʽʩʣʷ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʤʘʛʥʽʪʥʠʭ ʜʘʥʠʭ ʪʘ ʨʦʟʨʘʭʫʥʢʫ Total Horizontal
Gradient. ʃʦʢʘʣʴʥʽ ʥʝʧʝʨʝʨʚʥʦʩʪ  ̔ʥʘʡʢʨʘʱʝ ʚʠʜʽʣʷʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʨʦʟʨʘʭʦʚʘʥʦʛʦ ʧʘʨʘʤʝʪʨʫ
Tilt Derivative ʛʨʘʚʽʪʘʮʽʡʥʦ  ʾʘʥʦʤʘʣʽ .ʾ
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ɼʘʥʘ ʨʦʙʦʪʘ ʩʬʦʢʫʩʦʚʘʥʘ ʥʘ ʚʠʜʽʣʝʥʥʽ ʨʝʛʽʦʥʘʣʴʥʠʭ ʪʘ ʣʦʢʘʣʴʥʠʭ ʥʝʧʝʨʝʨʚʥʦʩʪʝʡ, ʧʨʦʪʝ
ʜʘʥʠʡ ʧʽʜʭʽʜ ʪʘʢʦʞ ʜʦʟʚʦʣʷʻ ʨʦʟʰʠʨʠʪʠ ʚʠʚʯʝʥʥʷ ʪʝʢʪʦʥʽʯʥʦʾ ʽʩʪʦʨʽ ,ʾ ʣʦʢʘʣʽʟʘʮʽʾ ʨʦʟʣʦʤʽʚ ʪʘ
ʪʨʽʱʠʥʫʚʘʪʦʩʪʝʡ ʜʣʷ ʧʦʜʘʣʴʰʠʭ ʨʦʙʽʪ: ʛʝʦʪʝʨʤʘʣʴʥʠʭ ʧʦʰʫʢʽʚ, ʤʽʥʝʨʘʣʽʟʘʮʽʾ ʚʦʜ, ʧʦʰʫʢʫ
ʢʨʠʪʠʯʥʠʭ ʤʽʥʝʨʘʣʽʚ
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ʈɸɼɯʆɽʂʆʃʆɻɯʏʅɽ ʉʂʈʀʅɯʅɻʆɺɽ ʆɹʉʊɽɾɽʅʅʗ ˆʈʋʅʊɯɺ ʄɯʉʊɸ
ʄʀʂʆʃɸɰɺ

ʄʘʟʫʨʠʢ ʃ.ʄ., ʩʪʫʜʝʥʪʢʘ,
ʅʅɯ «ɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʾ»

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥ  ̔ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ

ʋ ʨʦʙʦʪʽ ʧʨʦʚʝʜʝʥʠʡ ʛʝʦʬʽʟʠʯʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ˇʨʫʥʪʽʚ ʤ. ʄʠʢʦʣʘʾʚ ʜʣʷ ʦʮʽʥʢʠ ʾʭ ʩʪʘʥʫ ʪʘ ʨʽʚʥʷ ʟʘʙʨʫʜʥʝʥʥʷ,
ʚʠʟʥʘʯʝʥʘ ʘʣʴʬʘ- ʪʘ ʙʝʪʘ-ʘʢʪʠʚʥʽʩʪʴ ˇʨʫʥʪʽʚ (ʦʪʨʠʤʘʥʽ ʤʝʪʦʜʦʤ ʘʣʴʬʘ- ʙʝʪʘ- ʨʘʜʽʦʤʝʪʨʽʾ). ɺʩʪʘʥʦʚʣʝʥʦ,
ʱʦ ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʫ ʚʠʚʯʝʥʽʡ ʪʝʨʠʪʦʨʽʾ ʟʥʘʯʥʦ ʚʧʣʠʚʘʻ ʥʘ ʩʪʘʥ ˇʨʫʥʪʽʚ.

The work carried out geophysical monitoring of soils in Mykolaiv to assess their condition and level of pollution,
and determined the alpha and beta activity of soils (obtained by alpha-beta radiometry). As a result, the research has
shown that industrial activity has a significant impact on soil conditions.

ɿʘʙʨʫʜʥʝʥʥʷ ˇʨʫʥʪʫ – ʮʝ ʥʝ ʧʨʦʩʪʦ ʝʢʦʣʦʛʽʯʥʘ ʧʨʦʙʣʝʤʘ, ʮʝ ʧʨʷʤʘ ʟʘʛʨʦʟʘ ʟʜʦʨʦʚ'ʶ
ʣʶʜʝʡ. ʆʩʦʙʣʠʚʦ ʛʦʩʪʨʦ ʜʘʥʘ ʧʨʦʙʣʝʤʘ ʩʪʦʾʪʴ ʫ ʤʽʩʪʘʭ ʟ ʚʠʩʦʢʦʶ ʱʽʣʴʥʽʩʪʶ ʥʘʩʝʣʝʥʥʷ ʪʘ
ʨʦʟʚʠʥʝʥʦʶ ʧʨʦʤʠʩʣʦʚʽʩʪʶ. ɽʬʝʢʪʠʚʥʠʡ ʢʦʥʪʨʦʣʴ ʪʘ ʧʦʩʪʽʡʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ˇʨʫʥʪʦʚʠʭ
ʨʝʩʫʨʩʽʚ - ʮʝ ʥʝʦʙʭʽʜʥʽ ʢʨʦʢʠ ʥʘ ʰʣʷʭʫ ʜʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦ  ʾʙʝʟʧʝʢʠ ʪʘ ʟʙʝʨʝʞʝʥʥʷ
ʟʜʦʨʦʚ'ʷ ʞʠʪʝʣʽʚ, ʘ ʡʦʛʦ ʯʘʩʪʠʥʘ – ʛʝʦʬʽʟʠʯʥʠʡ ʤʦʥʽʪʦʨʠʥʛ – ʝʬʝʢʪʠʚʥʠʡ ʽʥʩʪʨʫʤʝʥʪ
ʦʙ’ʻʢʪʠʚʥʦʛʦ  ̔ʦʧʝʨʘʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʶ.
ˆʨʫʥʪʠ ʄʠʢʦʣʘʻʚʘ – ʚʝʣʠʢʦʛʦ ʧʨʦʤʠʩʣʦʚʦʛʦ, ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʤʽʩʪʘ -  ʟʘʟʥʘʶʪʴ ʧʦʩʪʽʡʥʦʛʦ

ʟʥʘʯʥʦʛʦ ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. ʎʝʡ ʚʧʣʠʚ ʥʝʛʘʪʠʚʥʦ ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʘ ʷʢʦʩʪʽ ˇʨʫʥʪʽʚ ʪʘ
ʾʭ ʟʜʘʪʥʦʩʪʽ ʚʠʢʦʥʫʚʘʪʠ ʩʚʦ  ʾʝʢʦʩʠʩʪʝʤʥʽ ʬʫʥʢʮʽ .ʾ ɿʘʙʨʫʜʥʝʥʽʩʪʴ ˇʨʫʥʪʫ ʚʘʞʢʠʤʠ ʤʝʪʘʣʘʤʠ
ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʥʘ ʡʦʛʦ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʷʭ, ʱʦ ʚʧʣʠʚʘʻ ʥʘʧʨʷʤʫ ʥʘ ʙʫʬʝʨʥʫ
ʟʜʘʪʥʽʩʪʴ.
ɼʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʚʝʜʝʥʽ ʚ 2023 ʨʦʮ ,̔ ʧʦʢʘʟʘʣʠ, ʱʦ ʨʽʚʝʥʴ ʨʘʜʽʦʘʢʪʠʚʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ

ˇʨʫʥʪʽʚ ʫ ʜʝʷʢʠʭ ʨʘʡʦʥʘʭ ʤʽʩʪʘ ʄʠʢʦʣʘʻʚʘ ʤʦʞʝ ʙʫʪʠ ʚ 10 ʨʘʟʽʚ ʚʠʱʝ ʜʦʧʫʩʪʠʤʦʛʦ ʨʽʚʥʷ [2]
.ʏʘʩʪʠʥʦʶ ʛʝʦʬʽʟʠʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʻ ʨʘʜʽʦʝʢʦʣʦʛʽʯʥʽ ʚʠʤʽʨʶʚʘʥʥʷ, ʱʦ ʥʘʜʘʶʪʴ
ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʩʪʘʥ ʟʘʙʨʫʜʥʝʥʥʷ ʽ ʤʽʛʨʘʮʽʶ ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ. ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ
ˇʨʫʥʪʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʪʘʢʽ ʤʝʪʦʜʠ: ʩʘʤʦʩʪʽʡʥʠʡ ʚʽʜʙʽʨ ʧʦʣʴʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʚʠʟʥʘʯʝʥʥʷ
ʘʣʴʬʘ- ʪʘ ʙʝʪʘ-ʘʢʪʠʚʥʦʩʪ  ̔(Qa ʪʘ Qb ʚʽʜʧʦʚʽʜʥʦ) (ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʧʨʠʣʘʜ ʋʄʌ-2000).
ʇʽʩʣʷ ʩʘʤʦʩʪʽʡʥʦʛʦ ʚʽʜʙʦʨʫ ʧʦʣʴʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʚʽʜʙʫʣʘʩʴ ʾʭʥʷ ʧʽʜʛʦʪʦʚʢʘ ʜʦ ʤʦʤʝʥʪʫ

ʜʦʩʣʽʜʞʝʥʥʷ, ʘ ʪʦʯʥʽh ʝ ʧʦʜʨʽʙʥʝʥʥʷ, ʚʠʩʫʰʫʚʘʥʥʷ ʪʘ ʧʨʦʩʽʶʚʘʥʥʷ.
ɺʩʴʦʛʦ ʥʘʷʚʥʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ 13 ʟʨʘʟʢʽʚ (ʪʘʙʣ. 1), ʯʘʩʪʠʥʘ ʽʟ ʥʠʭ ʚʽʜʽʙʨʘʥʘ ʫ ʤʽʩʮʷʭ

ʧʨʦʙʦʚʽʜʙʦʨʫ 2015 ʨʦʢʦʤ ʚʽʜ ʎʝʥʪʨʘʣʴʥʦ  ʾʛʝʦʬʽʟʠʯʥʦ  ʾʦʙʩʝʨʚʘʪʦʨʽ  ʾ(ʧʦʟʥʘʯʝʥʦ ʟʽʨʦʯʢʦʶ).
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ʊʘʙʣʠʮʷ 1. ɸʣʴʬʘ- ʪʘ ʙʝʪʘ-ʚʠʤʽʨʶʚʘʥʥʷ ʟʨʘʟʢʽʚ ˇʨʫʥʪʽʚ ʤ. ʄʠʢʦʣʘʾʚ ʚ ɹʢ/ʢʛ

ɺ ʷʢʦʩʪ  ̔ʨʝʬʝʨʝʥʪʥʠʭ ʨʽʚʥʷʭ ʘʣʴʬʘ- ʙʝʪʘ ʨʘʜʽʦʘʢʪʠʚʥʦʩʪʽ ʪʝʭʥʦʛʝʥʥʠʭ ˇʨʫʥʪʽʚ ʦʙʨʘʥʽ ʜʘʥʽ
[1], ʟʛʽʜʥʦ ʷʢʠʭ ʨʽʚʝʥʴ ʚʘʣʦʚʦ  ʾ ʘʣʴʬʘ- ʪʘ ʙʝʪʘ-ʨʘʜʽʦʘʢʪʠʚʥʦʩʪʽ ʚ ʧʦʚʝʨʭʥʝʚʦʤʫ ʰʘʨ  ̔ ˇʨʫʥʪʫ
ʥʘʚʢʦʣʦ ʤʝʪʘʣʫʨʛʽʡʥʦʛʦ ʟʘʚʦʜʫ, ʩʝʨʝʜʥ  ̔ʘʢʪʠʚʥʦʩʪ  ̔ʜʣʷ ʚʘʣʦʚʠʭ ʘʣʴʬʘ-  ̔ʙʝʪʘ- ʚʠʧʨʦʤʽʥʶʚʘʥʴ
ʫ ˇʨʫʥʪʽ ʢʦʣʠʚʘʣʠʩʷ ʚ ʤʝʞʘʭ 48,5 ± 15,8-64,0 ± 10,0 ɹʢ/ʢʛ  ̔411,5 ± 11,5-2710,0 ± 150,0 ɹʢ/ʢʛ
ʚʽʜʧʦʚʽʜʥʦ [1].
ʋ ʚʩʽʭ ʥʘʰʠʭ ʟʨʘʟʢʽʚ ʘʣʴʬʘ-ʘʢʪʠʚʥʽʩʪʴ ʻ ʚʠʱʦʶ ʟʘ ʨʝʬʝʨʝʥʪʥʠʡ ʨʽʚʝʥʴ, ʟʨʘʟʦʢ L7 (1611

ɹʢ/ʢʛ) ʤʘʻ ʟʥʘʯʥʦ ʚʠʱ  ̔ʧʦʢʘʟʥʠʢʠ ʚʽʜʥʦʩʥʦ ʨʝʬʨʝʪʥʦʛʦ ʤʘʢʩʠʤʫʤʫ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ,
ʟʚʘʞʘʶʯʠ ʥʘ ʥʠʟʴʢ  ̔ ʽʤʤʦʙʽʣʽʟʫʶʯ  ̔ʚʣʘʩʪʠʚʦʩʪ  ̔ʧʽʱʘʥʠʭ ˇʨʫʥʪʽʚ ʪʦʯʢʠ ʧʨʦʙʦʚʽʜʙʦʨʫ L7, ʪʘʢʘ
ʘʢʪʠʚʥʽʩʪʴ ʦʙʫʤʦʚʣʝʥʘ ʧʨʦʩʪʦ ʧʽʜʚʠʱʝʥʠʤ ʘʣʴʬʘ-ʯʘʩʪʠʥʦʢ ʚʤʽʩʪʦʤ ʫ ʤʘʪʝʨʠʥʩʴʢʽʡ (ʜʣʷ
ˇʨʫʥʪʫ) ʧʦʨʦʜ ,̔ ʱʦ ʤʽʥʽʤʘʣʽʟʫʻ ʡʤʦʚʽʨʥʽʩʪʴ  ʩʘʤʝ ʪʝʭʥʦʛʝʥʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ, ʷʢ ʦʩʥʦʚʥʦʾ
ʯʘʩʪʢʠ.

ʈʠʩ.1 ʉʭʽʜʥʘ ʯʘʩʪʠʥʘ ʜʽʣʷʥʢʠ ʚʠʤʽʨʶʚʘʥʴ ʘʣʴʬʘ-ʘʢʪʠʚʥʦʩʪʽ ʟʨʘʟʢʽʚ, ʤ.ʄʠʢʦʣʘʾʚ

ˉ ʧ/ʧ ɿʨʘʟʦʢ Qa, ɹʢ/ʢʛ Qb, ɹʢ/ʢʛ
L1* 973 481
L2* 324 674
L3* 324 950
L4* 323 672
L5 0 1168
L6* 0 1074
L7* 1611 775
L8* 0 735
L9* 321 424
L10 321 1065

L11* 0 733
L12* 641 479
L13 320 727
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ʈʠʩ.2 ɿʘʭʽʜʥʘ ʯʘʩʪʠʥʘ ʜʽʣʷʥʢʠ ʚʠʤʽʨʶʚʘʥʴ ʘʣʴʬʘ-ʘʢʪʠʚʥʦʩʪʽ ʟʨʘʟʢʽʚ, ʤ. ʄʠʢʦʣʘʾʚ

ɿʘʛʘʣʴʥʠʡ ʨʦʟʤʘʭ ʚʠʤʽʨʷʥʠʭ ʟʥʘʯʝʥʴ ʪʘʢʦʞ ʚʠʷʚʣʷʻʪʴʩʷ ʫ ʨʽʚʥʷʭ ʙʝʪʘ-ʘʢʪʠʚʥʦʩʪ .̔
ʄʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʙʝʪʘ-ʘʢʪʠʚʥʦʩʪ  ̔ L5 (1167,65 ɹʢ/ʢʛ) ʟʥʘʯʥʦ ʚʠʱʝ ʨʝʬʝʨʝʥʪʥʦʛʦ
ʤʘʢʩʠʤʫʤʫ. ɺʠʱʠʡ ʨʽʚʝʥʴ ʙʝʪʘ-ʨʘʜʽʦʘʢʪʠʚʥʦʩʪʽ ʟʫʤʦʚʣʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʪʦʯʢʘ L5 ʟʥʘʭʦʜʠʪʴʩʷ
ʚ ʝʧʽʮʝʥʪʨʽ ʥʘʡʙʽʣʴʰ ʪʝʭʥʦʛʝʥʥʦ-ʟʘʙʨʽʜʥʝʥʥʠʭ ʛʨʫʥʪʘʭ ʤʽʩʪʘ., ʘ ʷʢ ʚʽʜʦʤʦ, ʟʘʙʨʫʜʥʶʶʯʽ
ʨʝʯʦʚʠʥʠ ʧʦʪʨʘʧʣʷʶʪʴ ʫ ˇʨʫʥʪ ʯʝʨʝʟ ʩʢʠʜʠ ʟ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ.

ʈʠʩ.3 ʉʭʽʜʥʘ ʯʘʩʪʠʥʘ ʜʽʣʷʥʢʠ ʚʠʤʽʨʶʚʘʥʴ ʙʝʪʘ-ʘʢʪʠʚʥʦʩʪʽ ʟʨʘʟʢʽʚ, ʤ. ʄʠʢʦʣʘʾʚ
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ʈʠʩ.4 ɿʘʭʽʜʥʘ ʯʘʩʪʠʥʘ ʜʽʣʷʥʢʠ ʚʠʤʽʨʶʚʘʥʴ ʙʝʪʘ-ʘʢʪʠʚʥʦʩʪʽ ʟʨʘʟʢʽʚ, ʤ. ʄʠʢʦʣʘʾʚ

ʆʪʞʝ, ʘʥʘʣʽʟ ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ ʧʨʦʤʠʩʣʦʚʘ ʜʽʷʣʴʥʽʩʪʴ ʫ ʤ. ʄʠʢʦʣʘʾʚ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʻ ʥʘ
ʷʢʽʩʪʴ ˇʨʫʥʪʫ, ʱʦ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʧʨʦʩʪʦʨʦʚʦʤʫ ʪʷʞʽʥʥʽ ʤʘʢʩʠʤʫʤʫ ʨʽʚʥʽʚ ʘʣʴʬʘ ʽ ʙʝʪʘ-
ʨʘʜʽʦʘʢʪʠʚʥʦʩʪ  ̔ ʜʦ ʥʘʡʙʽʣʴʰ ʪʝʭʥʦʛʝʥʥʦ-ʟʤʽʥʝʥʥʠʭ ˇʨʫʥʪʽʚ ʧʦʙʣʠʟʫ ʢʨʫʧʥʠʭ ʧʨʦʤʠʩʣʦʚʠʭ
ʧʽʜʧʨʠʻʤʩʪʚ. ʇʨʦʩʣʽʜʢʦʚʫʻʪʴʩʷ ʧʨʷʤʘ ʟʘʣʝʞʥʽʩʪʴ ʟʨʘʟʢʽʚ ʚʽʜ ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʨʦʤʠʩʣʦʚʠʭ
ʧʽʜʧʨʠʻʤʩʪʚ, ʱʦ ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ ʷʢ ʥʘ ʈʠʩ. 1 ʪʘ 2 (ʘʣʴʬʘ-ʘʢʪʠʚʥʽʩʪʴ), ʪʘʢ  ̔ʥʘ ʈʠʩ. 3 ʪʘ 4
(ʙʝʪʘ-ʘʢʪʠʚʥʽʩʪʴ) ʫ ʣʽʥʽʷʭ, ʱʦ ʫʪʚʦʨʶʶʪʴ ʢʦʣʦ. ʆʩʦʙʣʠʚʦ ʚʠʜʽʣʷʶʪʴʩʷ ʟʨʘʟʢʠ L5 ʪʘ L7, ʷʢʽ,
ʷʢ ʟʘʟʥʘʯʝʥʦ ʚʠʱʝ, ʤʘʶʪʴ ʩʫʢʫʧʥʽʩʪʴ ʯʠʥʥʠʢʽʚ – ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʠʡ ʩʢʣʘʜ ˇʨʫʥʪʫ, ʡʦʛʦ
ʩʪʫʧʽʥʴ ʪʝʭʥʦʛʝʥʥʦ  ʾ ʟʤʽʥʝʥʦʩʪ ,̔ ʙʝʟʧʦʩʝʨʝʜʥʻ ʨʦʟʪʘʰʫʚʘʥʥʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ʚʠʨʦʙʥʠʮʪʚʘ, ʱʦ
ʚʧʣʠʚʘʶʪʴ ʥʘ ʾʭʥʶ ʨʘʜʽʦʘʢʪʠʚʥʽʩʪʴ ʪʘ ʟʘʙʨʫʜʥʝʥʽʩʪʴ ʟʘʛʘʣʦʤ ʪʦʱʦ. ʅʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ
ʨʝʟʫʣʴʪʘʪʽʚ ʥʝʦʙʭʽʜʥʦ ʨʦʟʨʦʙʠʪʠ ʪʘ ʚʧʨʦʚʘʜʠʪʠ ʝʬʝʢʪʠʚʥʽ ʟʘʭʦʜʠ ʟ ʦʭʦʨʦʥʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ
ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʧʦʢʨʘʱʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ˇʨʫʥʪʽʚ, ʜʝ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʧʦʪʨʽʙʥʦ ʟʚʝʨʥʫʪʠ
ʥʘ ˇʨʫʥʪʦʚʦ-ʛʝʦʬʽʟʠʯʥʠʡ ʤʦʥʽʪʦʨʠʥʛ.

1. Ogundare F. O., Adekoya O. I. Gross alpha and beta radioactivity in surface soil and
drinkable water around a steel processing facility. Journal of Radiation Research and Applied
Sciences. 2015. Vol. 8, no. 3. P. 411–417. URL: https://doi.org/10.1016/j.jrras.2015.02.009

2. ɼʝʨʞʘʚʥʘ ʩʣʫʞʙʘ ʋʢʨʘʾʥʠ ʟ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ (ɼʉʅʉ) [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. –
ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://www.dsns.gov.ua/.

ʈʝʢʦʤʝʥʜʦʚʘʥʦ ʜʦ ʜʨʫʢʫ ʥʘʫʢʦʚʠʤ ʢʝʨʽʚʥʠʢʦʤ: ʐʘʙʘʪʫʨʘ ʆ.ɺ. (ʜʦʢʪʦʨ ʛʝʦʣʦʛʽʯʥʠʭ ʥʘʫʢ,
ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʛʝʦʬʽʟʠʢʠ, ʅʅɯ «ɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʾ» ʂʅʋ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ)

Mazuryk L., RADIOECOLOGICAL SCREENING ASSESSMENT OF SOILS IN
MYKOLAIV
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ʇɽʊʈʆʌɯɿʀʏʅɸ ʊʀʇɯɿɸʎɯʗ ʋʑɯʃʔʅɽʅʀʍ ʇʆʈɯɼ-ʂʆʃɽʂʊʆʈɯɺ ɿɸ
ʈɽɿʋʃʔʊɸʊɸʄʀ ɻɽʆʌɯɿʀʏʅʀʍ ɼʆʉʃɯɼɾɽʅʔ ʉɺɽʈɼʃʆɺʀʅ (ʅɸ ʇʈʀʂʃɸɼɯ

ɹɽʈɽɿɯɺʉʔʂʆɻʆ ʈʆɼʆɺʀʑɸ)

ɭʤʝʮʴ ɺ.ʖ., ʘʩʧʽʨʘʥʪ,
ɹʝʟʨʦʜʥʘ ɯ.ʄ., ʢ.ʛʝʦʣ.ʥ., ʜʦʮʝʥʪ,

ʅʅɯ «ɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʾ»
ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥ  ̔ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ

ʋ ʨʦʙʦʪʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʝʪʨʦʬʽʟʠʯʥʦʾ ʪʠʧʽʟʘʮʽʾ ʫʱʽʣʴʥʝʥʠʭ ʧʦʨʽʜ-ʢʦʣʝʢʪʦʨʽʚ ʥʘ
ʦʩʥʦʚʽ ʬʽʣʴʪʨʘʮʽʡʥʦ-ʻʤʥʽʩʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʤʝʪʦʜʠʢʫ ɺʽʥʣʘʥʜʘ. ɼʣʷ ɹʝʨʝʟʽʚʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ
ʚʧʝʨʰʝ ʧʨʦʚʝʜʝʥʦ ʧʦʜʽʙʥʫ ʧʝʪʨʦʬʽʟʠʯʥʫ ʪʠʧʽʟʘʮʽʶ, ʜʝ ʚʠʜʽʣʝʥʦ ʰʽʩʪʴ ʪʠʧʽʚ ʧʦʨʽʜ-ʢʦʣʝʢʪʦʨʽʚ ʚ ʚʽʟʝʡʩʴʢʠʭ ʪʘ
ʪʫʨʥʝʡʩʴʢʠʭ ʚʽʜʢʣʘʜʘʭ, ʘ ʪʘʢʦʞ ʜʣʷ ʮʠʭ ʪʠʧʽʚ ʢʽʣʴʢʽʩʥʦ ʦʮʽʥʝʥʦ ʚʟʘʻʤʦʟʚ’ʷʟʦʢ ʬʽʣʴʪʨʘʮʽʡʥʦ-ʻʤʥʽʩʥʠʭ
ʚʣʘʩʪʠʚʦʩʪʝʡ.

The paper presents the results of applying petrophysical rock typing of tight reservoir based on filtration-capacitive
properties using the Winland method. This petrophysical rock typing has been conducted for the first time for the
Berezivske field. Six types of reservoirs were identified in the visevian and turnaisian formations. Additionally, the
relationship between filtration-capacity properties was quantitatively assessed for these rock types.

ʇʝʪʨʦʬʽʟʠʯʥʘ ʪʠʧʽʟʘʮʽʷ ʧʦʨʽʜ-ʢʦʣʝʢʪʦʨʽʚ ʥʘ ʦʩʥʦʚ  ̔ ʜʘʥʠʭ ʛʝʦʬʽʟʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ
ʩʚʝʨʜʣʦʚʠʥ ʻ ʜʦʩʠʪʴ  ʘʢʪʫʘʣʴʥʦʶ ʚ ʥʘʰ ʯʘʩ. ɰʾ ʥʦʚʽ ʦʙˇʨʫʥʪʦʚʘʥ  ̔ ʧʨʠʥʮʠʧʠ ʧʦʢʨʘʱʫʶʪʴ
ʤʦʞʣʠʚʦʩʪʽ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʛʝʦʬʽʟʠʯʥʠʭ ʜʘʥʠʭ ʧʨʠ ʧʦʙʫʜʦʚʽ ʤʦʜʝʣʝʡ ʧʦʨʽʜ-ʢʦʣʝʢʪʦʨʽʚ ʥʘʬʪʠ ʡ
ʛʘʟʫ ʜʣʷ ʦʮʽʥʢʠ ʟʘʧʘʩʽʚ ʧʦʢʣʘʜʽʚ ʚʫʛʣʝʚʦʜʥʽʚ ʪʘ ʧʨʦʛʥʦʟʫ ʾʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪ .̔
ɯʩʥʫʻ ʙʘʛʘʪʦ ʤʝʪʦʜʽʚ ʪʠʧʽʟʘʮʽʾ ʧʦʨʽʜ, ʪʘʢ  ̔ʷʢ ʤʝʪʦʜ ɺʽʥʣʘʥʜʘ, ʤʝʪʦʜ ʽʥʜʠʢʘʮʽʾ ʟʦʥʠ ʧʨʠʪʦʢʫ

(FZI), ʤʝʪʦʜ ʩʪʨʫʢʪʫʨʠ-ʛʝʦʤʝʪʨʽʾ ʧʫʩʪʦʪ ʪʘ ʽʥ. ʎ  ̔ ʤʝʪʦʜʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʽʟʥ  ̔ ʧʨʠʥʮʠʧʠ
ʢʣʘʩʠʬʽʢʘʮʽʾ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ  ̔ʤʘʶʪʴ ʚʽʜʧʦʚʽʜʥ  ̔ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ.
ɻ. ɺʽʥʣʘʥʜ ʙʫʚ ʦʜʥʠʤ ʽʟ ʧʝʨʰʠʭ, ʭʪʦ ʜʦʩʣʽʜʠʚ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʧʫʩʪʦʪʥʠʤ ʧʨʦʩʪʦʨʦʤ ʧʦʨʽʜ,

ʾʭʥʴʦʶ ʧʨʦʥʠʢʥʽʩʪʶ ʪʘ ʧʦʨʠʩʪʽʩʪʶ [3]. ʁʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʢʣʶʯʘʣʦ ʚʠʚʯʝʥʥʷ ʧʦʨʽʜ ʨʽʟʥʦʛʦ
ʚʽʢʫ ʧʨʠ ʨʽʟʥʠʭ ʫʤʦʚʘʭ ʬʦʨʤʫʚʘʥʥʷ. ʄʦʜʝʣʴ ʧʫʩʪʦʪʥʦʛʦ ʧʨʦʩʪʦʨʫ ɺʽʥʣʘʥʜʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘ
ʢʦʥʮʝʧʮʽʶ, ʜʝ ʩʪʚʝʨʜʞʫʻʪʴʩʷ, ʱʦ ʧʫʩʪʦʪʥʠʡ ʧʨʦʩʪʽʨ ʻ ʬʫʥʢʮʽʻʶ ʨʦʟʤʽʨʫ ʢʨʠʩʪʘʣʽʚ ʤʽʥʝʨʘʣʽʚ,
ʷʢʽ ʫʪʚʦʨʶʶʪʴ ʢʘʨʙʦʥʘʪʥʫ ʧʦʨʦʜʫ [1].
ʄʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʻ ʧʝʪʨʦʬʽʟʠʯʥʘ ʪʠʧʽʟʘʮʽʷ ʫʱʽʣʴʥʝʥʠʭ ʧʦʨʽʜ-ʢʦʣʝʢʪʦʨʽʚ ʚ ʚʽʟʝʡʩʴʢʠʭ

ʪʘ ʪʫʨʥʝʡʩʴʢʠʭ ʚʽʜʢʣʘʜʘʭ ʩʚʝʨʜʣʦʚʠʥʠ ˉ 203 ɹʝʨʝʟʽʚʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ ɼʥʽʧʨʦʚʩʴʢʦ-
ɼʦʥʝʮʴʢʦ  ʾ ʟʘʧʘʜʠʥʠ ʟ ʧʨʦʚʝʜʝʥʥʷʤ ʷʢʽʩʥʦʾ ʪʘ ʢʽʣʴʢʽʩʥʦ  ʾ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʜʘʥʠʭ ɻɼʉ ʚ
ʧʨʦʛʨʘʤʥʦʤʫ ʟʘʙʝʟʧʝʯʝʥʥ  ̔Techlog.
ɺ ʨʦʙʦʪʽ ʚ ʦʩʥʦʚʫ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʙʫʣʘ ʧʦʢʣʘʜʝʥʘ ʤʝʪʦʜʠʢʘ ɺʽʥʣʘʥʜʘ, ʚ ʷʢʽʡ ʜʦʩʣʽʜʞʫʚʘʣʠʩʷ

ʚʠʟʥʘʯʝʥ  ̔ʘʚʪʦʨʘʤʠ ʬʽʣʴʪʨʘʮʽʡʥʦ-ʻʤʥʽʩʥ  ̔ʚʣʘʩʪʠʚʦʩʪʽ ʧʦʨʽʜ.
ɼʘʥʘ ʢʦʥʮʝʧʮʽ̫  ʙʫʣʘ ʧʽʜʪʚʝʨʜʞʝʥʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʜʣʷ ʨʽʟʥʠʭ ʪʠʧʽʚ ʧʦʨʽʜ, ʜʝ

ʙʫʣʦ ʧʨʦʢʦʨʝʣʴʦʚʘʥʦ ʧʦʨʠʩʪʽʩʪʴ, ʧʨʦʥʠʢʥʽʩʪʴ  ̔ ʝʬʝʢʪʠʚʥʠʡ ʨʘʜʽʫʩ ʧʫʩʪʦʪ ʧʨʠ 30, 35, 40 ʽ
50 %-ʤʫ ʥʘʩʠʯʝʥʥʽ ʨʪʫʪʪʶ ʚ ʣʘʙʦʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭ. ʋ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ ɺʽʥʣʘʥʜʘ ʥʘʡʢʨʘʱʫ
ʢʦʨʝʣʷʮʽʶ ʟʽ ʟʥʘʯʝʥʥʷʤ ʧʦʨʠʩʪʦʩʪ  ̔ʪʘ ʧʨʦʥʠʢʥʦʩʪʽ ʤʘʻ ʝʬʝʢʪʠʚʥʠʡ ʨʘʜʽʫʩ ʧʫʩʪʦʪ ʧʨʠ 35%-ʤʫ
ʥʘʩʠʯʝʥʥʽ ʨʪʫʪʪʶ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʙʫʣʦ ʟʛʝʥʝʨʦʚʘʥʦ ʟʚ'ʷʟʦʢ ʤʽʞ ʝʬʝʢʪʠʚʥʠʤ ʨʦʟʤʽʨʦʤ ʧʫʩʪʦʪ,
ʢʦʝʬʽʮʽʻʥʪʦʤ ʘʙʩʦʣʶʪʥʦ  ʾʧʨʦʥʠʢʥʦʩʪ  ̔  ̔ʢʦʝʬʽʮʽʻʥʪʦʤ ʧʦʨʠʩʪʦʩʪʽ ʫ ʚʠʛʣʷʜʽ ʨʽʚʥʷʥʥʷ [2]:

log(Ὑ35) = 0.732 + 0.588 log(Ὧ) 0.864 log(ᶮ), (1)
ʇʽʟʥʽʰʝ ʪʠʤ ʞʝ ɺʽʥʣʘʥʜʦʤ ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʽʥʰʘ ʬʦʨʤʘ ʚʠʱʝʥʘʚʝʜʝʥʦʛʦ ʨʽʚʥʷʥʥʷ,

ʚʠʚʝʜʝʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ ʰʣʷʭʦʤ [2]:
Ὑ35 = 5.395

.

( ᶮ) . , (2)
ʜʝ R35 – ʝʬʝʢʪʠʚʥʠʡ ʨʘʜʽʫʩ ʧʫʩʪʦʪ (ʚ ʤʽʢʨʦʥʘʭ), ʢʦʣʠ ʥʘʩʠʯʝʥʥʷ ʨʪʫʪʪʶ ʜʦʨʽʚʥʶʻ 35 %;
ᶮ – ʢʦʝʬʽʮʽʻʥʪ ʧʦʨʠʩʪʦʩʪʽ (ʫ ʚʽʜʩʦʪʢʘʭ);
k – ʢʦʝʬʽʮʽʻʥʪ ʘʙʩʦʣʶʪʥʦ  ʾʧʨʦʥʠʢʥʦʩʪ  ̔(ʤɼ).
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ɿ ʨʽʚʥʷʥʴ (1) ʪʘ (2) ʚʠʟʥʘʯʘʻʪʴʩʷ ʜʦʤʽʥʫʶʯʠʡ ʪʠʧ ʧʫʩʪʦʪ ʧʦʨʦʜʠ ʧʨʠ ʚʩʪʘʥʦʚʣʝʥʥʽ
ʟʥʘʯʝʥʥʷ R35 ʜʣʷ ʢʦʞʥʦʛʦ ʟʨʘʟʢʘ ʘʙʦ ʧʣʘʩʪʘ ʧʦʨʦʜʠ, ʷʢ  ̔ʢʣʘʩʠʬʽʢʫʶʪʴʩʷ ʩʘʤʝ ʟʘ ʧʘʨʘʤʝʪʨʦʤ
R35.
ɹʘʟʫʶʯʠʩʴ ʥʘ ʧʦʜʽʙʥʦʩʪʽ ʝʬʝʢʪʠʚʥʠʭ ʨʘʜʽʫʩʽʚ ʧʫʩʪʦʪ (ʟʛʽʜʥʦ ʨʽʚʥʷʥʥʷ ɺʽʥʣʘʥʜʘ) ʜʣʷ ʧʦʨʽʜ

ʚʽʟʝʡʩʴʢʠʭ ʪʘ ʪʫʨʥʝʡʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ ʩʚʝʨʜʣʦʚʠʥʠ ˉ 203 ɹʝʨʝʟʽʚʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ
ɼʥʽʧʨʦʚʩʴʢʦ-ɼʦʥʝʮʴʢʦ  ʾ ʟʘʧʘʜʠʥʠ ʙʫʣʦ ʧʦʙʫʜʦʚʘʥʦ ʟʘʣʝʞʥʽʩʪʴ ʢʦʝʬʽʮʽʻʥʪʘ ʧʦʨʠʩʪʦʩʪ  ̔ ʚʽʜ
ʧʨʦʥʠʢʥʦʩʪʽ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʨʽʚʥʷʥʥʷ (2) ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʟʥʘʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʨʘʜʽʫʩʫ
ʧʫʩʪʦʪ (R35), ʦʪʨʠʤʘʥʦ ʰʽʩʪʴ ʨʽʟʥʠʭ ʛʨʫʧ ʧʦʨʽʜ (ʊʇ-1 – ʊʇ-6) (ʨʠʩ. 1). ʅʘ ʛʨʘʬʽʢʫ ʯʽʪʢʦ
ʚʠʜʽʣʷʶʪʴʩʷ ʦʢʨʝʤʽ ʛʨʫʧʠ ʧʦʨʽʜ ʟ ʝʬʝʢʪʠʚʥʠʤ ʨʘʜʽʫʩʦʤ ʧʫʩʪʦʪ ʫ ʤʽʢʨʦʥʘʭ (ʚʽʜ 0,025 ʜʦ 1,8
ʤʢʤ) ʫ ʚʽʜʧʦʚʽʜʥʦʩʪ  ̔ʜʦ ʟʤʽʥʠ ʢʦʝʬʽʮʽʻʥʪʘ ʧʦʨʠʩʪʦʩʪʽ ʚʽʜ ʧʨʦʥʠʢʥʦʩʪʽ.

ʈʠʩʫʥʦʢ 1. ʈʝʟʫʣʴʪʘʪ ʪʠʧʽʟʘʮʽʾ ʧʦʨʽʜ ʟʘ ʤʝʪʦʜʠʢʦʶ ɺʽʥʣʘʥʜʘ

ɼʣʷ ʢʦʞʥʦʛʦ ʫʪʚʦʨʝʥʦʛʦ ʪʠʧʫ ʧʦʨʽʜ ʙʫʣʦ ʧʦʙʫʜʦʚʘʥʦ ʦʢʨʝʤʫ ʟʘʣʝʞʥʽʩʪʴ ʢʦʝʬʽʮʽʻʥʪʘ
ʧʦʨʠʩʪʦʩʪ  ̔ʚʽʜ ʢʦʝʬʽʮʽʻʥʪʘ ʧʨʦʥʠʢʥʦʩʪʽ (ʨʠʩ. 2).
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ʚ ʛ

ˇ ʜ
ʈʠʩʫʥʦʢ 2. ɻʨʘʬʽʢʠ ʟʘʣʝʞʥʦʩʪʽ ʢʦʝʬʽʮʽʻʥʪʘ ʧʦʨʠʩʪʦʩʪʽ (ʂʧ) ʚʽʜ ʢʦʝʬʽʮʽʻʥʪʘ ʧʨʦʥʠʢʥʦʩʪʽ (ʂʧʨ)

ɼʣʷ ʊʇ-1 ʙʫʚ ʦʪʨʠʤʘʥʠʡ ʜʦʚʦʣʽ ʥʠʟʴʢʠʡ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ (0,2015), ʱʦ ʧʦʚ’ʷʟʘʥʦ,
ʩʢʦʨʽʰʝ ʟʘ ʚʩʝ, ʽʟ ʤʘʣʦʶ ʢʽʣʴʢʽʩʪʶ ʜʘʥʠʭ ʫʪʚʦʨʝʥʦʛʦ ʪʠʧʫ ʧʦʨʽʜ.
ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʤʝʪʦʜʠʢʫ ɺʽʥʣʘʥʜʘ, ʜʣʷ ʧʦʨʽʜ ʜʘʥʦʛʦ ʨʦʜʦʚʠʱʘ ʚʧʝʨʰʝ

ʧʨʦʚʝʜʝʥʦ ʧʦʜʽʙʥʫ ʧʝʪʨʦʬʽʟʠʯʥʫ ʪʠʧʽʟʘʮʽʶ ʧʨʠ ʦʮʽʥʮ  ̔ʚʟʘʻʤʦʟʚ’ʷʟʢʫ ʬʽʣʴʪʨʘʮʽʡʥʦ-ʻʤʥʽʩʥʠʭ
ʚʣʘʩʪʠʚʦʩʪʝʡ.
ɺ ʧʝʨʩʧʝʢʪʠʚʽ ʘʚʪʦʨʘʤʠ ʧʣʘʥʫʻʪʴʩʷ ʧʨʦʚʝʩʪʠ ʙʽʣʴʰ ʢʦʤʧʣʝʢʩʥ  ̔ ʜʦʩʣʽʜʞʝʥʥʷ ʟ

ʚʠʟʥʘʯʝʥʥʷʤ ʟʚ’ʷʟʢʫ ʚʥʫʪʨʽʰʥʴʦ  ʾʩʪʨʫʢʪʫʨʠ ʧʦʨʽʜ ʟ ʧʨʫʞʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ.

1. Gunter, G.W., Finneran, J.M., Hartman, D.J. dan Miller, J.D. (1997). Early Determination of
Reservoir Flow Units Using an Integrated Petrophysical Method. Paper SPE 38679 presented at
SPE Annual Technical Conference and Exhibition held in San Antonio

2. Kolodzie, S.J. (1980). Analysis of pore throat size and use of the Waxman–Smits equation to
determine OOIP in spindle field. Annu. Fall. Tech. Conf. Soc. Pet. Eng., 53: 1689–1699.

3.  Windland, H. D. (1972). Oil Accumulation in Response to Pore Size Changes. Weyburn
Field, Sastkatchewan, Amoco Production Research Report, No F72-G-25

Yemets V., Bezrodna I., PETROPHYSICAL ROCK TYPING OF TIGHT RESERVOIRS
ACCORDING TO THE RESULTS OF WELL LOGGING DATA (A CASE STUDY ON
THE BEREZIVSKE FIELD)
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ʑʆɼʆ ɼʆʎɯʃʔʅʆʉʊɯ ʈʆɿʈɸʍʋʅʂʋ ʇʈʆɻʅʆɿʅʀʍ ʐɺʀɼʂʆʉʊɽʁ ɿʉʋɺʋ VS ɿɸ
ɼɸʅʀʄʀ ʂɸʈʆʊɸɾʋ ʐɺʀɼʂʆʉʊɽʁ ʉʊʀʉʂʋ (VP) (ʅɸ ʇʈʀʂʃɸɼɯ ɺʀɺʏɽʅʅʗ
ʅʀɾʅʔʆ-ɺɯɿɽʁʉʂʆ-ʊʋʈʅɽɰɺʉʔʂʀʍ ɺɯɼʂʃɸɼɯɺ ʇɯɺʅɯʏʅʆɻʆ ɹʆʈʊʋ ɼɼɿ –

ʋʂʈɸɰʅɸ)

ʂʦʣʽʩʥʽʯʝʥʢʦ ɺ.ɻ. ʢ.ʛ.-ʤ.ʥ.,
ʨʘʜʥʠʢ ʜʠʨʝʢʪʦʨʘ ʟ ʥʘʫʢʦʚʠʭ ʧʠʪʘʥʴ, ʊʆɺ «ɻʝʦʶʥʽʪ»

ʅʝʧʘʧʠʰʝʚ ɭ.ʆ. ʧʨʦʚʽʜʥʠʡ ʽʥʞʝʥʝʨ
ʟ ʽʥʥʦʚʘʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʊʆɺ «ɻʝʦʶʥʽʪ»

ɾʫʨʤʘʥ ɹ.ɼ., ʩʪʫʜʝʥʪ
ʅʅɯ «ɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʾ»

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥ  ̔ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ
ʧʨʦʚʽʜʥʠʡ ʛʝʦʬʽʟʠʢ, ʊʆɺ «ɻʝʦʶʥʽʪ»

ʈʝʥʢʘʩ ʆ.ʆ., ʧʨʦʚʽʜʥʠʡ ʛʝʦʬʽʟʠʢ, ʊʆɺ «ɻʝʦʶʥʽʪ»

ʋ ʩʪʘʪʪʽ ʜʦʩʣʽʜʞʫʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʨʘʭʫʥʢʫ ʧʨʦʛʥʦʟʦʚʘʥʠʭ ʰʚʠʜʢʦʩʪʝʡ ʧʦʧʝʨʝʯʥʠʭ ʭʚʠʣʴ (Vs) ʥʘ
ʦʩʥʦʚʽ ʜʘʥʠʭ ʩʚʝʨʜʣʦʚʠʥʥʦʛʦ ʢʘʨʦʪʘʞʫ ʰʚʠʜʢʦʩʪʽ ʧʦʟʜʦʚʞʥʽʭ ʭʚʠʣʴ (Vp) ʥʘ ʧʨʠʢʣʘʜʽ ʥʠʞʥʴʦʚʽʟʝʡʩʴʢʦ-
ʪʫʨʥʝʡʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ ʧʽʚʥʽʯʥʦʾ ʦʢʦʣʠʮʽ ɼʥʽʧʨʦʚʩʴʢʦ-ɼʦʥʝʮʴʢʦʾ ʟʘʧʘʜʠʥʠ. ɸʚʪʦʨʠ ʧʦʨʽʚʥʶʶʪʴ ʤʝʪʦʜ
ʧʨʦʛʥʦʟʫʚʘʥʥʷ VsGC ʥʘ ʦʩʥʦʚʽ Vp ʟ ʜʘʥʠʤʠ ʢʘʨʦʪʘʞʫ Vp ʪʘ ʱʽʣʴʥʦʩʪʽ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ
ʤʝʪʦʜ ʥʝ ʜʘʻ ʟʥʘʯʥʦʛʦ ʧʦʢʨʘʱʝʥʥʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ Vʨ/VsGC ʧʦʨʽʚʥʷʥʦ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʣʠʰʝ ʜʘʥʠʭ Vʨ. ʊʘʢʦʞ
ʦʙʛʦʚʦʨʶʻʪʴʩʷ ʥʘʜʽʡʥʽʩʪʴ AVO-ʢʫʙʽʚ ʥʘ ʟʥʘʯʥʠʭ ʛʣʠʙʠʥʘʭ.

The article studies the possibility of calculating predicted shear wave velocities (Vs) based on well logging data of
longitudinal wave velocities (Vp) using the example of the Lower Visean-Tournaisian deposits of the northern margin of
the Dnieper-Donets Basin. The authors compare the VsGC prediction method based on Vp with Vp and density logging
data. It is found that the proposed method does not give a significant improvement in the prediction of Vp/VsGC
compared to using only Vp data. The reliability of AVO cubes at significant depths is also discussed. Keywords: shear
wave velocity, Vp/Vs ratio, AVO cubes, well logging, Dnieper-Donets Basin.

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ, ʚʨʘʭʦʚʫʶʯʠ ʧʨʘʢʪʠʯʥʫ ʩʪʘʙʽʣʽʟʘʮʽʶ ʤʝʪʦʜʠʢʠ 3D ʩʝʡʩʤʽʯʥʠʭ ʧʦʣʴʦʚʠʭ
ʜʦʩʣʽʜʞʝʥʴ, ʦʩʥʦʚʥ  ̔ ʟʫʩʠʣʣʷ ʛʝʦʬʽʟʠʢʽʚ ʟʦʩʝʨʝʜʞʝʥ  ̔ ʥʘ ʧʦʰʫʢʫ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʦʙʨʦʙʢʠ
ʛʝʦʬʽʟʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽ .ʾ ɿʦʢʨʝʤʘ, ʟʥʘʯʥʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʩʧʝʮʽʘʣʴʥʠʤ ʜʦʩʣʽʜʞʝʥʥʷʤ
ʚʘʨʽʘʮʽʡ ʘʤʧʣʽʪʫʜʠ ʟ ʚʠʥʦʩʦʤ (AVO – Amplitude Versus Offset) ʟʘʣʝʞʥʦ ʚʽʜ ʚʽʜʩʪʘʥ  ̔ ʚʽʜ
ʜʞʝʨʝʣʘ. ʅʝ ʟʘʛʣʠʙʣʶʶʯʠʩʴ ʫ ʪʝʭʥʽʯʥ  ̔ʜʝʪʘʣʽ ʨʽʟʥʠʭ ʤʝʪʦʜʽʚ ʦʪʨʠʤʘʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ AVO
(Amplitude Versus Offset), ʚʦʥʠ ʥʘʜʘʣʽ ʢʦʨʝʣʶʶʪʴʩʷ ʟ ʜʘʥʠʤʠ ʩʚʝʨʜʣʦʚʠʥ, ʟʦʢʨʝʤʘ ʟʽ
ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʰʚʠʜʢʦʩʪʝʡ ʧʦʟʜʦʚʞʥʽʭ ʪʘ ʧʦʧʝʨʝʯʥʠʭ ʭʚʠʣʴ (Vp/Vs) ʟʘ ʜʦʧʦʤʦʛʦʶ
ʩʧʝʮʽʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʽʥʚʝʨʩʽʾ. ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪ  ̔ ʚʚʘʞʘʻʪʴʩʷ, ʱʦ Vp/Vs (ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ
ʰʚʠʜʢʦʩʪʝʡ ʧʦʟʜʦʚʞʥʽʭ ʪʘ ʧʦʧʝʨʝʯʥʠʭ ʭʚʠʣʴ) ʢʦʥʪʨʦʣʶʻ ʥʘʩʠʯʝʥʽʩʪʴ ʢʦʣʝʢʪʦʨʽʚ
ʚʫʛʣʝʚʦʜʥʷʤʠ.
ɿʨʦʟʫʤʽʣʦ, ʱʦ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʙʘʞʘʥʦ ʤʘʪʠ ʨʝʘʣʴʥ  ̔ʚʠʤʽʨʶʚʘʥʥʷ

ʮʠʬʨʦʚʦʛʦ ʰʠʨʦʢʦʩʤʫʛʦʚʦʛʦ ʘʢʫʩʪʠʯʥʦʛʦ ʢʘʨʦʪʘʞʫ ʪʘ ʚʽʜʧʦʚʽʜʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ
ʜʣʷ ʾʭ ʦʙʨʦʙʢʠ ʟ ʤʝʪʦʶ ʦʪʨʠʤʘʥʥʷ ʜʦʩʪʦʚʽʨʥʠʭ ʝʢʩʪʨʘʢʮʽʡ ʧʦʟʜʦʚʞʥʽʭ (P), ʧʦʧʝʨʝʯʥʠʭ (S) ʪʘ
ʭʚʠʣʴ ʉʪʦʫʣ .̔
ʆʪʞʝ, ʚ ʛʝʦʬʽʟʠʯʥʽʡ ʩʧʽʣʴʥʦʪʽ ʟʥʘʯʥʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʦʪʨʠʤʘʥʥʶ ʰʚʠʜʢʦʩʪʝʡ

ʧʦʧʝʨʝʯʥʠʭ ʭʚʠʣʴ (Vs) ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʝʦʬʽʟʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʟʦʢʨʝʤʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ
ʜʘʥʠʭ P-ʭʚʠʣʴ (Vp). ʎʝ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʟʥʘʯʥʦʶ ʢʽʣʴʢʽʩʪʶ ʧʫʙʣʽʢʘʮʽʡ ʪʘ ʨʦʟʨʦʙʢʦʶ
ʚʽʜʧʦʚʽʜʥʠʭ ʤʝʪʦʜʽʚ.
ʆʩʦʙʣʠʚʠʡ ʽʥʪʝʨʝʩ ʫ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʩʪʘʥʦʚʣʷʪʴ ʨʦʙʦʪʠ ʄ. ʃ. ɻʨʽʥʙʝʨʛʘ ʪʘ ɼʞ. ʇ.

ʂʘʩʪʘʥʴ ,ʾ ʜʝ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʤʝʪʦʜ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʰʚʠʜʢʦʩʪʝʡ VsGC ʥʘ ʦʩʥʦʚ  ̔ ʜʘʥʠʭ Vp ʟ
ʫʨʘʭʫʚʘʥʥʷʤ ʣʽʪʦʣʦʛʽʾ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʽʥʪʝʨʚʘʣʽʚ.
ɸʚʪʦʨʠ ʧʨʦʚʝʣʠ ʚʘʣʽʜʘʮʽʶ ʮʴʦʛʦ ʤʝʪʦʜʫ ʥʘ ʢʽʣʴʢʦʭ ʩʚʝʨʜʣʦʚʠʥʘʭ ɼʥʽʧʨʦʚʩʴʢʦ-

ɼʦʥʝʮʴʢʦʛʦ ʙʘʩʝʡʥʫ, ʜʝ ʧʦʪʝʥʮʽʡʥʝ ʚʽʜʢʨʠʪʪʷ ʥʦʚʠʭ ʨʦʜʦʚʠʱ ʧʦʚ'ʷʟʘʥʝ ʟ ʛʣʠʙʠʥʘʤʠ, ʱʦ
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ʧʝʨʝʚʠʱʫʶʪʴ 4400-6000 ʤ. ʇʨʠ ʦʪʨʠʤʘʥʥʽ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʦʷʢʽʩʥʦ  ʾ ʧʨʦʛʥʦʟʦʚʘʥʦʾ ʢʨʠʚʦʾ
VsGC i, ʚʽʜʧʦʚʽʜʥʦ, Vʨ/VsGC, ʥʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʘʯʥʦʛʦ ʧʦʢʨʘʱʝʥʥʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ
ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ Vʨ/VsGC ʧʦʨʽʚʥʷʥʦ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʣʠʰʝ ʜʘʥʠʭ Vʨ.  ʗʢʱʦ ʚ ʩʝʨʝʜʥʴʦʤʫ
VsGC å 0.8Vp, ʪʦʜʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ Vp/VsGC = Vp/0.8Vp. ʂʨʽʤ ʪʦʛʦ, ʽʩʥʫʻ ʟʥʘʯʥʘ ʩʝʨʝʜʥʷ
ʩʪʘʪʠʩʪʠʯʥʘ ʧʦʤʠʣʢʘ ʧʨʠ ʧʨʦʛʥʦʟʫʚʘʥʥʽ VsGC.
ʅʘʜʘʣʽ ʚʠʥʠʢʘʻ ʜʠʩʢʫʩʽʷ ʱʦʜʦ ʥʘʜʽʡʥʦʩʪʽ AVO-ʢʫʙʽʚ ʥʘ ʟʥʘʯʥʠʭ ʛʣʠʙʠʥʘʭ ʪʘ ʚʽʜʧʦʚʽʜʥʠʭ

ʛʝʦʣʦʛʽʯʥʠʭ ʚʠʩʥʦʚʢʽʚ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʥʝ ʜʘʻ ʞʦʜʥʠʭ ʧʝʨʝʚʘʛ ʧʦʨʽʚʥʷʥʦ ʟ ʙʽʣʴʰ ʜʦʩʪʫʧʥʦʶ ʪʘ
ʬʽʟʠʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ ʧʦʙʫʜʦʚʠ ʢʫʙʽʚ ʘʢʫʩʪʠʯʥʦʛʦ ʽʤʧʝʜʘʥʩʫ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ
ʢʘʨʦʪʘʞʫ Vp ʪʘ ʱʽʣʴʥʦʩʪʽ.
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ɸʅɸʃɯɿ ɻɽʆʃʆɻʆ-ɻɽʆʌɯɿʀʏʅʆɰ ɯʅʌʆʈʄɸʎɯɰ ʑʆɼʆ ʇɽʈʉʇɽʂʊʀɺʅʆʉʊɯ
ʅɸʌʊʆɻɸɿʆʅʆʉʅʆʉʊɯ ʇɸʃɽʆɻɽʅ-ʄɽɿʆɿʆʁʉʔʂʆɻʆ ʌʋʅɼɸʄɽʅʊʋ

ʉʆʃʆʊɺʀʅʉʔʂʆɰ ɿɸʇɸɼʀʅʀ

ɸʢʽʤʦʚʘ ɼ.ɭ., ʩʪʫʜʝʥʪʢʘ
ʅʅɯ «ɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʾ»

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥ  ̔ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ

ʋ ʨʦʙʦʪʽ ʧʨʝʜʩʪʘʚʣʝʥʦ ʦʛʣʷʜ ʚʠʚʯʝʥʦʩʪʽ ʉʦʣʦʪʚʠʥʩʴʢʦʾ ʟʘʧʘʜʠʥʠ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ ʟʘ ʜʘʥʠʤʠ
ʚʠʨʦʙʥʠʯʠʭ ʟʚʽʪʽʚ 1947-2008 ʨʦʢʽʚ ʪʘ ʚʫʟʴʢʦʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʚ ʥʘʫʢʦʚʽʡ ʧʝʨʽʦʜʠʮʽ.
ɸʢʮʝʥʪʦʚʘʥʦ ʫʚʘʛʫ ʥʘ ʧʦʪʝʥʮʽʡʥʽʡ ʥʘʬʪʦʥʦʩʥʦʩʪʽ ʧʘʣʝʦʛʝʥʦʚʠʭ ʚʽʜʢʣʘʜʽʚ ʟʘ ʩʫʢʫʧʥʽʩʪʶ ʧʨʷʤʠʭ ʽ ʥʝʧʨʷʤʠʭ
ʦʟʥʘʢ. ʊʘʢʦʞ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦ ʧʦʪʦʯʥʽ ʨʦʙʦʪʠ, ʱʦ ʚʠʢʦʥʫʶʪʴʩʷ ʚ ʥʘʧʨʷʤʢʫ ʤʦʜʝʣʶʚʘʥʥʷ ʉʦʣʦʪʚʠʥʩʴʢʦʾ
ʟʘʧʘʜʠʥʠ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʩʫʯʘʩʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ.

This article provides a review of the exploration state of Solotvyno depression (Transcarpathian trough), based on
data from exploration reports of 1947-2008 and specialized researches which were published in scientifical periodicals.
Attention is paid to Paleogene rocks’ oil-bearing potential by analysis of direct and indirect features. Ongoing studies,
focused on modelling of Solotvyno depression by using modern software, are also characterized.

ʉʦʣʦʪʚʠʥʩʴʢʘ ʟʘʧʘʜʠʥʘ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʽʡ ʯʘʩʪʠʥ  ̔ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ ʽ
ʢʣʘʩʠʯʥʦ ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʜʚʘ ʩʪʨʫʢʪʫʨʥʠʭ ʧʦʚʝʨʭʠ: ʚʝʨʭʥʽʡ, ʩʢʣʘʜʝʥʠʡ ʤʦʣʘʩʦʚʠʤʠ
ʚʽʜʢʣʘʜʘʤʠ ʥʝʦʛʝʥʫ, ʪʘ ʥʠʞʥʽʡ, ʩʬʦʨʤʦʚʘʥʠʡ ʚʽʜʢʣʘʜʘʤʠ ʧʘʣʝʦʛʝʥ-ʤʝʟʦʟʦʡʩʴʢʦʛʦ
ʬʫʥʜʘʤʝʥʪʫ (ʜʠʚ. ʊʘʙʣʠʮʷ 1).

ʊʘʙʣʠʮʷ 1. ʉʪʨʘʪʠʛʨʘʬʽʯʥʽ ʦʜʠʥʠʮʽ ʉʦʣʦʪʚʠʥʩʴʢʦʾ ʟʘʧʘʜʠʥʠ ʪʘ ʾʭ ʣʽʪʦʣʦʛʽʷ;
ʩʢʣʘʜʝʥʦ ʘʚʪʦʨʦʤ ʥʘ ʦʩʥʦʚʽ [8, 15, 23]

ɽʨʘ ʉʠʩʪʝʤʘ ʗʨʫʩ ʉʚʽʪʘ ʃʽʪʦʣʦʛʽʷ

ʂʘʡʥʦʟʦʡ ʊʨʝʪʠʥʥʘ
ʄʽʦʮʝʥ

ɹʘʩʭʽʚʩʴʢʘ ʇʝʨʝʰʘʨʫʚʘʥʥʷ ʧʽʩʢʦʚʠʢʽʚ, ʘʣʝʚʨʦʣʽʪʽʚ,
ʘʨʛʽʣʽʪʽʚ; ʨʝʛʽʦʥʘʣʴʥʽ ʨʝʧʝʨʠ ʪʫʬʽʪʽʚʊʝʨʝʩʚʠʥʩʴʢʘ

ʉʦʣʦʪʚʠʥʩʴʢʘ
ɺʝʨʭʥʴʦʪʝʨʝʙʣʷʥʩʴʢʘ ʉʽʣʴ
ʅʠʞʥʴʦʪʝʨʝʙʣʷʥʩʴʢʘ* ɸʨʛʽʣʽʪʠ ʟ ʧʨʦʰʘʨʢʘʤʠ ʪʫʬʽʪʽʚ

ʅʦʚʦʩʝʣʠʮʴʢʘ ʊʫʬʠ, ʪʫʬʽʪʠ, ʪʫʬʦʧʽʩʢʦʚʠʢʠ, ʪʫʬʦʘʨʛʽʣʽʪʠ
ʊʝʨʝʰʫʣʴʩʴʢʘ ʂʦʥʛʣʦʤʝʨʘʪʠ

ʆʣʽʛʦʮʝʥ ɻʨʫʰʽʚʩʴʢʘ ʇʽʩʢʦʚʠʢʠ ʪʘ ʘʣʝʚʨʦʣʽʪʠ ʟ ʧʨʦʰʘʨʢʘʤʠ
ʘʨʛʽʣʽʪʽʚɽʦʮʝʥ

ʄʝʟʦʟʦʡ
ʂʨʝʡʜʦʚʘ ʇʫʭʽʚʩʴʢʘ ʄʝʨʛʝʣʽ ʟ ʧʽʜʨʷʜʥʦʶ ʨʦʣʣʶ ʧʽʩʢʦʚʠʢʽʚ,

ʘʣʝʚʨʦʣʽʪʽʚ, ʘʨʛʽʣʽʪʽʚ
ʖʨʩʴʢʘ ɺʘʧʥʷʢʠ, ʤʝʨʛʝʣʽ, ʩʧʽʣʽʪʠ, ʜʽʘʙʘʟʠ
ʊʨʽʘʩʦʚʘ ɺʘʧʥʷʢʠ, ʜʦʣʦʤʽʪʠ, ʜʽʘʙʘʟʠ

*ʚ ʣʽʪʝʨʘʪʫʨʽ ʪʘʢʦʞ ʟʛʘʜʫʻʪʴʩʷ ʟʘ ʥʘʟʚʦʶ «ʚʦʜʠʮʴʢʘ»

ʈʝʛʽʦʥ ʤʘʻ ʪʨʠʚʘʣʫ ʽʩʪʦʨʽʶ ʜʦʩʣʽʜʞʝʥʴ – ʚʽʜ ʣʦʢʘʣʴʥʠʭ ʛʝʦʣʦʛʽʯʥʠʭ ʟʡʦʤʦʢ ʢʽʥʮʷ ʍɯʍ
ʩʪʦʣʽʪʪʷ [15], ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʢʘʨʪʫʚʘʥʥʷ ʫ 40-ʭ ʨʦʢʘʭ ʍʍ ʩʪʦʣʽʪʪʷ [4] ʜʦ ʙʫʨʦʚʠʭ ʨʦʙʽʪ ʟ 50-ʭ
ʨʦʢʽʚ [1, 14, 20, 22 ʪʘ ʽʥʰʽ]  ̔ ʧʦʩʪʘʥʦʚʢʠ ʙʽʣʴʰ ʩʫʯʘʩʥʠʭ ʪʘ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʛʝʦʬʽʟʠʯʥʠʭ
ʜʦʩʣʽʜʞʝʥʴ: ʩʝʡʩʤʦʨʦʟʚʽʜʢʠ ʈʅʇ (1967-1969) [2, 3, 5], ʂʄɿʍ+ɻʉɿ (1968) [17], ʉɻʊ (1983-
1987) [7, 8, 9, 11], ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʩʝʡʩʤʽʯʥʦʛʦ ʧʨʦʬʽʣʶʚʘʥʥʷ [6].
ɻʨʘʚʽʤʘʛʥʽʪʥ  ̔ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʢʣʘʣʠ ʦʩʥʦʚʫ ʜʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ʧʝʨʰʠʭ ʧʦʰʫʢʦʚʠʭ ʨʦʙʽʪ ʥʘ

ʥʘʬʪʫ ʽ ʛʘʟ [19 ʪʘ ʽʥʰʽ] ʽ ʧʨʦʷʚʠʣʠ ʩʝʙʝ ʜʫʞʝ ʝʬʝʢʪʠʚʥʦ ʟʘʚʜʷʢʠ ʥʘʷʚʥʦʩʪʽ ʚ ʨʦʟʨʽʟʽ
ʚʠʪʨʠʤʘʥʦʛʦ ʰʘʨʫ ʩʦʣ  ̔ ʪʘ ʰʪʦʢʽʚ, ʟ ʷʢʠʤʠ  ̔ ʧʦʚ’ʷʟʘʥʽ ʙʽʣʴʰʽʩʪʴ ʧʦʢʣʘʜʽʚ ʚʫʛʣʝʚʦʜʥʽʚ.
ʆʩʥʦʚʥʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʮʠʭ ʨʦʙʽʪ ʩʪʘʣʠ ʢʘʨʪʠ ʘʥʦʤʘʣʽʡ ʛʨʘʚʽʪʘʮʽʡʥʦʛʦ ʧʦʣʷ ʚ ʨʝʜʫʢʮʽʾ
ɹʫʛʝ, ʟʦʢʨʝʤʘ ʤʘʩʰʪʘʙʫ 1:50 000 [19], ʪʘ ʪʨʘʥʩʬʦʨʤʘʮʽʡ ʧʦʣʷ ʥʘ ʨʽʟʥʫ ʚʠʩʦʪʫ. ʈʝʟʫʣʴʪʘʪʠ
ʤʘʛʥʽʪʦʨʦʟʚʽʜʢʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʧʝʨʝʚʘʞʥʦ ʫ ʚʠʛʣʷʜ  ̔ʧʨʦʬʽʣʽʚ  ̔ʢʘʨʪ ʘʥʦʤʘʣʽʡ Zʘ [18].
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ɽʣʝʢʪʨʦʨʦʟʚʽʜʢʘ [16, 21] ʧʝʨʝʚʘʞʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʴ ʚ ʨʦʟʚʽʜʮʽ ʥʘ ʩʽʣʴ ʽ ʧʦʚ’ʷʟʘʥʘ ʟ
ʧʦʰʫʢʦʤ ʚʫʛʣʝʚʦʜʥʽʚ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ.
ʈʝʟʫʣʴʪʘʪʘʤʠ ʨʽʟʥʠʭ ʨʦʢʽʚ ʻ ʢʘʨʪʠ ʧʦʢʨʽʚʝʣʴ ʚʝʨʭʥʴʦʪʝʨʝʙʣʷʥʩʴʢʦʾ, ʥʦʚʦʩʝʣʠʮʴʢʦ  ʾʩʚʽʪ ʽ

ʬʫʥʜʘʤʝʥʪʫ. ɺ ʦʩʪʘʥʥʴʦʤʫ ʚʠʧʘʜʢʫ ʢʘʨʪʠ ʜʫʞʝ ʩʫʧʝʨʝʯʣʠʚʽ, ʦʩʢʽʣʴʢʠ ʽʥʦʜʽ ʚʽʜʙʠʚʘʣʴʥʠʡ
ʛʦʨʠʟʦʥʪ ʜʽʡʩʥʦ ʥʘʡʤʝʥʫʚʘʚʩʷ ʧʦʢʨʽʚʣʝʶ ʧʘʣʝʦʛʝʥʫ, ʘ ʽʥʦʜʽ ʧʨʦʚʦʜʠʚʩʷ ʟʘ ʫʤʦʚʥʠʤʠ
ʛʦʨʠʟʦʥʪʘʤʠ (ʦʩʦʙʣʠʚʦ ʚ ʨʦʙʦʪʘʭ ʤʝʪʦʜʦʤ ʈʅʇ). ʇʦʪʨʽʙʥʦ ʪʘʢʦʞ ʚʽʜʤʽʪʠʪʠ, ʱʦ
ʽʥʪʝʨʧʨʝʪʦʚʘʥʽ ʥʘ ʮʠʭ ʢʘʨʪʘʭ ʛʣʠʙʠʥʠ ʜʫʞʝ ʩʠʣʴʥʦ ʟʤʽʥʶʚʘʣʠʩʴ ʚʧʨʦʜʦʚʞ ʨʦʢʽʚ, ʱʦ
ʩʧʨʠʯʠʥʝʥʦ ʜʚʦʤʘ ʬʘʢʪʦʨʘʤʠ: ʟʘʢʣʘʜʘʥʥʷʤ ʩʝʡʩʤʦʨʦʟʚʽʜʢʠ ʟʘ 2D ʩʽʪʢʦʶ (ʚʽʜʪʘʢ
ʧʨʦʢʣʘʜʘʥʥʷ ʥʦʚʠʭ ʧʨʦʬʽʣʽʚ ʩʝʨʝʜ ʘʙʦ ʧʦʨʷʜ ʟ ʫʞʝ ʽʩʥʫʶʯʠʤʠ ʤʦʞʝ ʜʘʪʠ ʙʘʛʘʪʦ ʥʦʚʦʾ
ʽʥʬʦʨʤʘʮʽʾ ʽ ʟʤʽʥʠʪʠ ʧʦʪʦʯʥʫ ʢʦʥʮʝʧʮʽʁ ) ʪʘ ʧʨʦʚʝʜʝʥʥʷʤ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʩʝʡʩʤʽʯʥʦʛʦ
ʧʨʦʬʽʣʶʚʘʥʥʷ ʚ ʥʝʙʘʛʘʪʴʦʭ ʩʚʝʨʜʣʦʚʠʥʘʭ. ʇʦʧʨʠ ʪʝʟʠ ʧʨʦ ʚʠʚʯʝʥʽʩʪʴ ʰʚʠʜʢʽʩʥʦʛʦ ʧʦʣʷ ʚ
ʤʝʞʘʭ ʉʦʣʦʪʚʠʥʩʴʢʦ  ʾ ʟʘʧʘʜʠʥʠ, ʻ ʦʯʝʚʠʜʥʦʶ ʭʠʙʥʽʩʪʴ ʮʴʦʛʦ ʪʚʝʨʜʞʝʥʥʷ. ʏʝʨʝʟ ʩʦʣʷʥʫ
ʪʝʢʪʦʥʽʢʫ, ʨʽʟʥʽ ʪʦʚʱʠʥʠ ʪʫʬʽʚ ʥʦʚʦʩʝʣʠʮʴʢʦʾ ʩʚʽʪʠ ʪʘ ʽʥʰ  ̔ʬʘʢʪʦʨʠ ʛʝʦʣʦʛʽʷ ʟʘʧʘʜʠʥʠ ʻ ʜʫʞʝ
ʩʪʨʦʢʘʪʦʶ –  ̔ ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʚʠʜʢʽʩʥʦʛʦ ʟʘʢʦʥʫ, ʚʩʪʘʥʦʚʣʝʥʦ ʟʘ ʦʜʠʥʠʯʥʠʤʠ
ʩʚʝʨʜʣʦʚʠʥʘʤʠ, ʟʫʤʦʚʣʶʻ ʜʫʞʝ ʩʝʨʡʦʟʥʽ ʧʦʭʠʙʢʠ ʥʘ ʨʝʰʪʽ ʪʝʨʠʪʦʨʽʡ.
ʊʝʧʣʦʬʽʟʠʯʥʘ ʚʠʚʯʝʥʽʩʪʴ ʉʦʣʦʪʚʠʥʩʴʢʦʾ ʟʘʧʘʜʠʥʠ ʻ ʚʢʨʘʡ ʥʝʦʜʥʦʨʽʜʥʦʶ ʪʘ

ʩʫʧʝʨʝʯʣʠʚʦʶ: ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ ʧʨʦʚʦʜʠʣʠʩʴ ʜʘʣʝʢʦ ʥʝ ʫ ʚʩʽʭ ʩʚʝʨʜʣʦʚʠʥʘʭ ʽ
ʥʝ ʟʘʚʞʜʠ ʧʽʩʣʷ ʥʘʣʝʞʥʦʛʦ ʚʽʜʩʪʦʶʚʘʥʥʷ (ʜʠʚ. ʊʘʙʣʠʮʷ 2). ɺʠʤʽʨʶʚʘʥʥʷ ʪʝʨʤʦʛʨʘʜʽ̒ ʥʪʫ,
ʡʤʦʚʽʨʥʦ, ʥʝ ʧʨʦʚʦʜʠʣʦʩʴ – ʘʙʦ ʡʦʛʦ ʨʝʟʫʣʴʪʘʪʠ ʥʝ ʟʘʧʠʩʫʚʘʣʠʩʴ ʫ ʚʠʛʣʷʜʽ ʧʦʩʣʽʜʦʚʥʠʭ
ʧʦʢʘʟʽʚ. ʅʘ ʜʘʥʠʡ ʤʦʤʝʥʪ, ʧʨʠʡʥʷʪʦʶ ʚʚʘʞʘʻʪʴʩʷ ʚʝʣʠʯʠʥʘ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ ʚ 80-85
ɺʪ/(ʤÖʂ), ʘ ʩʝʨʝʜʥʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʛʣʠʙʠʥʽ 2500 ʤ ʩʢʣʘʜʘʻ 100¯ʉ. ɺʦʜʥʦʯʘʩ ʽʩʪʠʥʥ  ̔ʧʣʘʩʪʦʚʽ
ʪʝʤʧʝʨʘʪʫʨʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʱʠʤʠ.

ʊʘʙʣʠʮʷ 2. ʈʝʟʫʣʴʪʘʪʠ ʟʘʤʽʨʽʚ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦ ʩʪʦʚʙʫʨʫ ʦʜʥʽʻʾ ʟʽ ʩʚʝʨʜʣʦʚʠʥ ʧʣʦʱʽ ʉʦʣʦʪʚʠʥʦ [20]
ɼʘʪʘ ɻʣʠʙʠʥʘ T, ¯ʉ ʉʚʽʪʘ ʋʤʦʚʠ ʚʠʤʽʨʶʚʘʥʥʷ ʇʨʠʤʽʪʢʘ

14.10.1982 1837 77 ʧʘʣʝʦʛʝʥ ʧʨʠ ʚʠʧʨʦʙʫʚʘʥʥʽ
14.12.1982 1837 82 ʧʘʣʝʦʛʝʥ ʧʨʠ ʚʠʧʨʦʙʫʚʘʥʥʽ
06.01.1983 1485 67 ʥʦʚʦʩʝʣʠʮʴʢʘ ʧʨʠ ʚʠʧʨʦʙʫʚʘʥʥʽ

27.06.1982 1441 56 ʥʦʚʦʩʝʣʠʮʴʢʘ ʧʨʠ ʮʝʤʝʥʪʫʚʘʥʥʽ
ʢʦʣʦʥʠ

25.06.1982 1432 55 ʥʦʚʦʩʝʣʠʮʴʢʘ ʧʨʠ ʚʠʧʨʦʙʫʚʘʥʥʽ ʽʥʪʝʨʚʘʣ ʨʦʟʢʨʠʪʦ 06.1982

02.07.1982 1422 55 ʥʦʚʦʩʝʣʠʮʴʢʘ ʧʨʠ ʚʠʧʨʦʙʫʚʘʥʥʽ ʪʨʠʚʘʣʽʩʪʴ ʜʽʾ ʧʨʦʤʠʚʘʣʴʥʦʾ ʨʽʜʠʥʠ
3 ʜʦʙʠ

08.07.1982 1464 56 ʥʦʚʦʩʝʣʠʮʴʢʘ ʧʨʠ ʚʠʧʨʦʙʫʚʘʥʥʽ ʪʨʠʚʘʣʽʩʪʴ ʜʽʾ ʧʨʦʤʠʚʘʣʴʥʦʾ ʨʽʜʠʥʠ
1 ʜʦʙʘ

12.07.1982 1575 57 ʥʦʚʦʩʝʣʠʮʴʢʘ ʧʨʠ ʚʠʧʨʦʙʫʚʘʥʥʽ ʽʥʪʝʨʚʘʣ ʨʦʟʢʨʠʪʦ 10.07.1982
17.07.1982 1527 60 ʥʦʚʦʩʝʣʠʮʴʢʘ ʧʨʠ ʚʠʧʨʦʙʫʚʘʥʥʽ ʽʥʪʝʨʚʘʣ ʨʦʟʢʨʠʪʦ 17.07.1982
22.07.1982 1580 65 ʥʦʚʦʩʝʣʠʮʴʢʘ ʧʨʠ ʚʠʧʨʦʙʫʚʘʥʥʽ ʽʥʪʝʨʚʘʣ ʨʦʟʢʨʠʪʦ 20.07.1982
24.07.1982 1622 65 ʥʦʚʦʩʝʣʠʮʴʢʘ ʧʨʠ ʚʠʧʨʦʙʫʚʘʥʥʽ ʽʥʪʝʨʚʘʣ ʨʦʟʢʨʠʪʦ 19.07.1982
30.07.1982 1622 65 ʥʦʚʦʩʝʣʠʮʴʢʘ ʧʨʠ ʚʠʧʨʦʙʫʚʘʥʥʽ ʽʥʪʝʨʚʘʣ ʨʦʟʢʨʠʪʦ 21.07.1982
05.08.1982 1705 65 ʥʦʚʦʩʝʣʠʮʴʢʘ ʧʨʠ ʚʠʧʨʦʙʫʚʘʥʥʽ ʽʥʪʝʨʚʘʣ ʨʦʟʢʨʠʪʦ 01.08.1982

21.08.1982 1874 70 ʧʘʣʝʦʛʝʥ ʧʨʠ ʚʠʧʨʦʙʫʚʘʥʥʽ ʪʨʠʚʘʣʽʩʪʴ ʜʽʾ ʧʨʦʤʠʚʘʣʴʥʦʾ ʨʽʜʠʥʠ
10 ʜʽʙ

01.09.1092 2002 70 ʧʘʣʝʦʛʝʥ ʧʨʠ ʚʠʧʨʦʙʫʚʘʥʥʽ ʪʨʠʚʘʣʽʩʪʴ ʜʽʾ ʧʨʦʤʠʚʘʣʴʥʦʾ ʨʽʜʠʥʠ
5 ʜʽʙ

15.09.1982 2080 60 ʧʘʣʝʦʛʝʥ ʧʨʠ ʚʠʧʨʦʙʫʚʘʥʥʽ ʽʥʪʝʨʚʘʣ ʨʦʟʢʨʠʪʦ 03.09.1982

15.09.1982 2150 75 ʧʘʣʝʦʛʝʥ
ʩʪʘʪʠʯʥʘ ʥʘ ʚʠʙʦʾ,
ʧʝʨʝʜ ʢʨʽʧʣʝʥʥʷʤ
ʢʦʣʦʥʠ 146 ʤʤ

21.09.1982 2164 88 ʧʘʣʝʦʛʝʥ ʧʽʩʣʷ ʮʝʤʝʥʪʫʚʘʥʥʷ
ʢʦʣʦʥʠ
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ɺ ʨʝʟʫʣʴʪʘʪʽ, ʧʦʧʨʠ ʚʝʣʠʢʠʡ ʦʙʩʷʛ ʜʦʩʣʽʜʞʝʥʴ, ʜʦʩʽ ʥʝ ʽʩʥʫʻ ʥʘʜʽʡʥʦʛʦ ʢʦʤʧʣʝʢʩʥʦʛʦ
ʫʷʚʣʝʥʥʷ ʧʨʦ ʛʝʦʣʦʛʽʯʥʫ ʙʫʜʦʚʫ ʪʘ ʽʩʪʦʨʽʶ ʨʦʟʚʠʪʢʫ ʉʦʣʦʪʚʠʥʩʴʢʦ  ʾ ʟʘʧʘʜʠʥʠ ʚʧʨʦʜʦʚʞ
ʛʝʦʣʦʛʽʯʥʦʛʦ ʯʘʩʫ. ʇʨʠʯʠʥʠ ʮʴʦʛʦ ʨʽʟʥʽ: ʙʫʨʽʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʚ ʥʝʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚʘʭ,
ʩʢʣʘʜʥʠʡ ʨʝʣʴʻʬ, ʱʦ ʫʩʢʣʘʜʥʶʻ ʧʨʦʚʝʜʝʥʥʷ ʛʝʦʬʽʟʠʯʥʠʭ ʨʦʙʽʪ, ʧʝʨʝʛʣʷʜ ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʭ
ʦʜʠʥʠʮʴ [23]  ̔ ʥʝʨʽʜʢʦ ʚʠʤʫʰʝʥʘ ʾʭ ʢʦʨʝʣʷʮʽʷ ʟʘ ʚʽʜʩʫʪʥʦʩʪ  ̔ ʧʘʣʝʦʥʪʦʣʦʛʽʯʥʠʭ ʨʝʰʪʦʢ.
ʆʩʦʙʣʠʚʦ ʢʦʥʪʨʘʩʪʥʦ ʮʝ ʧʨʦʷʚʣʷʻʪʴʩʷ ʜʣʷ ʉʦʢʠʨʥʠʮʴʢʦʾ ʧʣʦʱʽ [12] ʫ ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʽ
ʟʘʧʘʜʠʥʠ, ʜʝ ʪʨʴʦʤʘ ʩʚʝʨʜʣʦʚʠʥʘʤʠ ʨʦʟʢʨʠʪʦ ʯʝʨʛʫʚʘʥʥʷ ʚʽʜʢʣʘʜʽʚ, ʙʘʛʘʪʴʤʘ ʜʦʩʣʽʜʥʠʢʘʤʠ
ʽʥʪʝʨʧʨʝʪʦʚʘʥʝ ʷʢ ʪʨʠʢʨʘʪʥʝ ʧʦʚʪʦʨʶʚʘʥʥʷ ʪʨʽʘʩʦʚʠʭ ʪʘ ʶʨʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ ʫ ʩʢʣʘʜʮ .̔
ɸʥʘʣʦʛʽʯʥʝ ʫʷʚʣʝʥʥʷ ʙʫʣʦ ʜʣʷ ʢʽʣʴʢʦʭ ʩʚʝʨʜʣʦʚʠʥ ʧʣʦʱʽ ʉʦʣʦʪʚʠʥʦ, ʜʝ, ʟʘ ʜʝʷʢʠʤʠ
ʦʮʽʥʢʘʤʠ, ʧʝʨʝʢʠʥʫʪʘ ʩʢʣʘʜʢʘ ʙʫʣʘ ʩʬʦʨʤʦʚʘʥʘ ʧʘʣʝʦʛʝʥʦʚʠʤʠ  ̔ʢʨʝʡʜʦʚʠʤʠ ʚʽʜʢʣʘʜʘʤʠ, ʘʣʝ
ʥʠʥʽ ʾʭ ʨʦʟʨʽʟ ʽʥʪʝʨʧʨʝʪʫʻʪʴʩʷ ʷʢ ʩʫʮʽʣʴʥʦ ʧʘʣʝʦʛʝʥʦʚʠʡ. ʉʝʡʩʤʦʨʦʟʚʽʜʢʘ ʨʽʟʥʠʭ ʨʦʢʽʚ ʪʘʢʦʞ
ʥʝ ʚʽʜʦʙʨʘʞʘʻ ʥʘʷʚʥʽʩʪʴ ʩʪʨʫʢʪʫʨ ʮʴʦʛʦ ʪʠʧʫ.
ɻʘʟʦʥʦʩʥʽʩʪʴ ʚʩʪʘʥʦʚʣʝʥʘ ʜʣʷ ʚʩʽʭ ʩʠʩʪʝʤ  ̔ʩʚʽʪ, ʟʘ ʚʠʥʷʪʢʦʤ ʚʝʨʭʥʴʦʪʝʨʝʙʣʷʥʩʴʢʦ .ʾ ʉʢʣʘʜ

ʛʘʟʫ, ʷʢ ʽ ʡʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʟʤʽʥʶʶʪʴʩʷ ʧʦ ʨʦʟʨʽʟʫ: ʥʘʜʩʦʣʴʦʚ  ̔ʚʽʜʢʣʘʜʠ ʤʽʩʪʷʪʴ ʤʝʪʘʥʦʚʠʡ
ʙʽʦʛʝʥʥʠʡ ʛʘʟ, ʥʦʚʦʩʝʣʠʮʴʢʘ ʩʚʽʪʘ – ʤʝʪʘʥʦʚʠʡ ʛʘʟ ʟ ʚʠʩʦʢʠʤ ʚʽʜʩʦʪʢʦʤ ʜʦʤʽh ʦʢ (>18% ʉʆ2,
>14% N2), ʧʘʣʝʦʛʝʥʦʚʽ ʚʽʜʢʣʘʜʠ – ʧʝʨʝʚʘʞʥʦ ʤʝʪʘʥʦʚʠʡ ʛʘʟ [13].
ʇʦʭʦʜʞʝʥʥʷ ʛʘʟʫ ʫ ʧʦʨʦʜʘʭ ʬʫʥʜʘʤʝʥʪʫ ʦʮʽʥʶʻʪʴʩʷ ʷʢ ʪʝʨʤʦʛʝʥʥʝ.
ʅʘ ʜʘʥʠʡ ʤʦʤʝʥʪ, ʢʽʣʴʢʽʩʥʽ ʜʘʥʽ ʱʦʜʦ ʚʤʽʩʪʫ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ ʚ ʧʦʨʦʜʘʭ ʬʫʥʜʘʤʝʥʪʫ

ʜʫʞʝ ʦʙʤʝʞʝʥʽ (ʜʠʚ. ʊʘʙʣʠʮʷ 3), ʾ  ʾ ʚʣʘʩʪʠʚʦʩʪ ,̔ ʪʠʧ ʢʝʨʦʛʝʥʫ ʪʘʢʦʞ ʟʘʣʠʰʘʶʪʴʩʷ
ʥʝʚʩʪʘʥʦʚʣʝʥʠʤʠ. ɺʦʜʥʦʯʘʩ ʻ ʯʠʩʣʝʥʥʽ ʦʧʦʩʝʨʝʜʢʦʚʘʥ  ̔ ʜʘʥʽ: ʦʧʠʩʠ ʢʝʨʥʫ, ʚʽʜʩʣʦʥʝʥʴ,
ʨʝʟʫʣʴʪʘʪʠ ʙʽʪʫʤʽʥʦʣʦʛʽʯʥʦʛʦ ʘʥʘʣʽʟʫ:

¶ ʧʦʙʣʠʟʫ ʩ. ɺʝʨʭʥʷ ʅʦʚʦʩʝʣʠʮʷ ʙʫʣʦ ʟʥʘʡʜʝʥʦ ʞʠʣʠ ʘʩʬʘʣʴʪʠʪʫ ʩʝʨʝʜ ʢʨʝʡʜʦʚʠʭ
ʧʽʩʢʦʚʠʢʽʚ ʪʘ ʜʞʝʨʝʣʘ ʩʽʨʢʦʚʦʜʥʝʚʠʭ ʚʦʜ;

¶ ʙʽʣʷ ʩ. ʆʢʨʫʛʣʘ, ɺʝʨʭʥʷ ʅʦʚʦʩʝʣʠʮʷ, ʆʣʝʢʩʘʥʜʨʽʚʢʘ, ʥʘ ʨ. ɺʫʣʴʭʦʚʯʠʢ ʚʠʭʦʜʷʪʴ
ʩʽʨʢʦʚʦʜʥʝʚ  ̔ʜʞʝʨʝʣʘ;

¶ ʥʘ ʨʫʤʫʥʩʴʢʦʤʫ ʨʦʜʦʚʠʱʽ ʉʝʯʝʣ, ʥʘ 45 ʢʤ ʧʽʚʜʝʥʥʽʰʝ ʚʽʜ ʉʦʣʦʪʚʠʥʦ, ʨʦʟʨʦʙʣʷʶʪʴ
ʧʘʣʝʦʛʝʥʦʚ  ̔ʧʦʢʣʘʜʠ ʥʘʬʪʠ;

¶ ʥʘ ʉʦʣʦʪʚʠʥʩʴʢʦʤʫ ʨʦʜʦʚʠʱ  ̔ ʩʦʣʽ ʥʝʦʜʥʦʨʘʟʦʚʦ ʟʥʘʭʦʜʠʣʠ ʙʽʪʫʤʽʥʦʟʥ  ̔ ʛʣʠʥʠ ʟ
ʟʝʨʥʘʤʠ ʘʩʬʘʣʴʪʠʪʫ (ʩʚ.4), ʘʩʬʘʣʴʪʦʚ  ̔ʛʥʽʟʜʘ, ʞʠʣʠ ʪʘ ʚʢʨʘʧʣʝʥʥʷ ʚ ʧʽʩʢʦʚʠʢʘʭ ʽ ʛʣʠʥʘʭ (ʩʚ.5,
7, 14), ʩʣʽʜʠ ʘʩʬʘʣʴʪʠʪʽʚ ʚ ʪʫʬʘʭ ʽ ʧʽʩʢʦʚʠʢʘʭ (ʩʚ.5, 7), ʛʣʠʥʠʩʪʽ ʩʣʘʥʮ  ̔ ʟ ʩʠʣʴʥʠʤ ʟʘʧʘʭʦʤ
ʥʘʬʪʠ, ʩʣʽʜʠ ʥʘʬʪʠ ʚ ʪʦʚʱʽ ʩʦʣʽ (ʩʚ.7) [10];

¶ ʦʨʛʘʥʽʯʥʘ ʨʝʯʦʚʠʥʘ, ʟ ʷʢʦʾ ʛʝʥʝʨʫʚʘʣʠʩʴ ʚʫʛʣʝʚʦʜʥ ,̔ ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʚʦʤʘ ʪʠʧʘʤʠ:
ʨʦʟʩʽʷʥʦʶ (ʜʦʚʝʜʝʥʘ, ʨʦʟʧʦʜʽʣʝʥʘ ʥʝʨʽʚʥʦʤʽʨʥʦ ʧʦ ʚʽʜʢʣʘʜʘʭ ʚ ʩʝʨʝʜʥʴʦʤʫ ʫ ʢʽʣʴʢʦʩʪ  ̔ 0.7-
2.3 % ʊʆʉ (Total Organic Carbon), ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʠʩʦʢʦʤʫ ʥʘʬʪʦʛʘʟʦʛʝʥʝʨʘʮʽʡʥʦʤʫ
ʧʦʪʝʥʮʽʘʣʫ) ʪʘ ʢʦʥʮʝʥʪʨʦʚʘʥʦʶ ʚ ʯʦʨʥʠʭ ʩʣʘʥʮʷʭ (ʦʯʽʢʫʚʘʥʦ). ʉʚʝʨʜʣʦʚʠʥʠ ʉʦʣʦʪʚʠʥʦ ʪʘ
ɼʘʥʠʣʦʚʦ-1 ʥʝ ʨʦʟʢʨʠʣʠ ʚʠʪʨʠʤʘʥʦʛʦ ʧʣʘʩʪʘ ʤʘʪʝʨʠʥʩʴʢʠʭ ʧʦʨʽʜ (ʚʪʽʤ ʧʨʦʰʘʨʢʠ ʯʦʨʥʠʭ
ʘʨʛʽʣʽʪʽʚ ʨʽʟʥʦ  ʾ ʪʦʚʱʠʥʠ ʪʨʘʧʣʷʶʪʴʩʷ ʩʝʨʝʜ ʧʽʩʢʦʚʠʢʽʚ ʪʘ ʘʣʝʚʨʦʣʽʪʽʚ), ʘʣʝ ʧʽʚʜʝʥʥʽʰʝ ʚ
ʈʫʤʫʥʽʾ ʚʩʪʘʥʦʚʣʝʥʘ ʥʘʷʚʥʽʩʪʴ ʰʘʨʫ Valea Carelor ʟ ʊʆʉ ʜʦ 6 % ʪʘ Rʦ 0.86 (ʢʦʝʬʽʮʽʻʥʪ
ʚʽʜʙʠʚʘʣʴʥʦʾ ʟʜʘʪʥʦʩʪ  ̔ʚʽʪʨʠʥʽʪʫ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʩʪʫʧʽʥʴ ʟʨʽʣʦʩʪʽ ʦʨʛʘʥʽʯʥʦ  ʾʨʝʯʦʚʠʥʠ) [26].
ʌʦʨʤʘʮʽʷ ʢʦʣʝʢʪʦʨʽʚ ʚ ʪʽʡ ʢʣʘʩʠʬʽʢʘʮʽʾ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʽʩʢʦʚʠʢʘʤʠ Borsa, ʱʦ ʟʘ ʦʧʠʩʦʤ ʜʫʞʝ
ʩʭʦʞʽ ʥʘ ʧʘʣʝʦʛʝʥʦʚ  ̔ʚʽʜʢʣʘʜʠ ʧʣʦʱʽ ʉʦʣʦʪʚʠʥʦ.
ʋʤʦʚʠ ʬʦʨʤʫʚʘʥʥʷ ʧʘʣʝʦʛʝʥʦʚʦʛʦ ʬʣʽh ʫ ʧʦʚ'ʷʟʘʥʽ ʟ ʨʝʛʽʦʥʘʣʴʥʠʤʠ ʙʝʟʢʠʩʥʝʚʠʤʠ

ʫʤʦʚʘʤʠ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʥʘʷʚʥʽʩʪʶ ʚʢʨʘʧʣʝʥʴ ʽ ʩʪʷʞʽʥʴ ʧʽʨʠʪʫ, ʟʙʝʨʝʞʝʥʽʩʪʶ
ʦʨʛʘʥʽʯʥʠʭ ʨʝʰʪʦʢ. ɺʧʣʠʚ ʙʝʟʢʠʩʥʝʚʠʭ ʧʦʜʽʡ ʘʥʘʣʽʟʫʻʪʴʩʷ ʥʝ ʣʠʰʝ ʫʢʨʘʾʥʩʴʢʠʤʠ, ʘʣʝ ʽ
ʟʘʨʫʙʽʞʥʠʤʠ ʜʦʩʣʽʜʥʠʢʘʤʠ (ʜʠʚ. ʈʠʩʫʥʦʢ 1), ʘʣʝ ʜʣʷ ʪʨʽʘʩ-ʶʨʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ ʮʝ ʚʩʝ ʱʝ ʻ
ʧʨʝʜʤʝʪʦʤ ʜʠʩʢʫʩʽʡ.
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ʈʠʩʫʥʦʢ 1. ʇʦʰʠʨʝʥʥʷ ʙʝʟʢʠʩʥʝʚʠʭ ʫʤʦʚ ʦʩʘʜʢʦʥʘʢʦʧʠʯʝʥʥʷ ʚ ʦʣʽʛʦʮʝʥʽ [25]. ʈʦʟʪʘʰʫʚʘʥʥʷ ʉʦʣʦʪʚʠʥʩʴʢʦʾ
ʟʘʧʘʜʠʥʠ ʧʦʟʥʘʯʝʥʦ ʯʝʨʚʦʥʦʶ ʨʘʤʢʦʶ

ʊʘʙʣʠʮʷ 3. ɺʽʜʦʤʦʩʪʽ ʱʦʜʦ ʩʫʤʘʨʥʦʛʦ ʚʤʽʩʪʫ ʦʨʛʘʥʽʯʥʦʛʦ ʚʫʛʣʝʮʶ (ʊʆʉ) ʫ ʚʽʜʢʣʘʜʘʭ
ʬʫʥʜʘʤʝʥʪʫ ʉʦʣʦʪʚʠʥʩʴʢʦʾ ʟʘʧʘʜʠʥʠ, ʟʘ ʜʘʥʠʤʠ [13]

ʉʚʝʨʜʣʦʚʠʥʘ ɻʣʠʙʠʥʘ ʚʽʜʙʦʨʫ ʢʝʨʥʫ, ʤ ɺʽʢ ʃʽʪʦʣʦʛʽʷ ʊʆʉ, %
ɹʫʰʪʠʥʦ-01 1900 ʢʨʝʡʜʘ ʧʽʩʢʦʚʠʢ 1,8
ɻʨʫʰʽʚ-4 3270-3275 ʧʘʣʝʦʛʝʥ ʧʽʩʢʦʚʠʢ 0,84

ɼʘʥʠʣʦʚʦ-01 2361-2363 ʪʝʨʝʰʫʣʴʩʴʢʘ ʩʚʽʪʘ ʜʦʣʦʤʽʪ 0,95
ʉʦʣʦʪʚʠʥʦ-22 2151 ʧʘʣʝʦʛʝʥ ʧʽʩʢʦʚʠʢ 2,73
ʉʦʣʦʪʚʠʥʦ-22 2155 ʧʘʣʝʦʛʝʥ ʘʨʛʽʣʽʪ 0,57
ʉʦʣʦʪʚʠʥʦ-23 2153 ʧʘʣʝʦʛʝʥ ʘʨʛʽʣʽʪ 0,19
ʉʦʣʦʪʚʠʥʦ-23 2198 ʧʘʣʝʦʛʝʥ ʧʽʩʢʦʚʠʢ 0,7
ʉʦʣʦʪʚʠʥʦ-23 2396 ʧʘʣʝʦʛʝʥ ʧʽʩʢʦʚʠʢ 1,54
ʉʦʣʦʪʚʠʥʦ-28 2351-2353 ʧʘʣʝʦʛʝʥ ʘʨʛʽʣʽʪ 0,7
ʊʝʨʝʙʣʷ-01 1760-1762 ʧʘʣʝʦʛʝʥ ʜʦʣʦʤʽʪ 0,52
ʊʝʨʝʙʣʷ-02 2152-2156 ʢʨʝʡʜʘ ʘʣʝʚʨʦʣʽʪ 0,45
ʊʝʨʝʙʣʷ-09 2564-2571 ʢʨʝʡʜʘ ʧʽʩʢʦʚʠʢ 0,57
ʊʝʨʝʙʣʷ-10 2385-2392 ʢʨʝʡʜʘ ʧʽʩʢʦʚʠʢ 0,65

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘ ʩʫʢʫʧʥʽʩʪʶ ʦʟʥʘʢ ʦʨʛʘʥʽʯʥʦ  ʾʨʝʯʦʚʠʥʠ ʪʘ ʪʝʨʤʦʙʘʨʠʯʥʠʭ ʫʤʦʚ ʜʣʷ ʧʦʨʽʜ
ʬʫʥʜʘʤʝʥʪʫ ʉʦʣʦʪʚʠʥʩʴʢʦ  ʾ ʟʘʧʘʜʠʥʠ ʧʦʪʨʽʙʥʦ ʨʦʟʛʣʷʜʘʪʠ ʥʝ ʣʠʰʝ ʟ ʧʦʟʠʮʽʾ ʛʘʟʦʛʝʥʝʨʘʮʽ ,ʾ
ʘʣʝ  ̔ʥʘʬʪʦʛʝʥʝʨʘʮʽ .ʾ
ʇʝʨʽʦʜʠʯʥʝ ʚʽʜʥʦʚʣʝʥʥʷ ʚʫʣʢʘʥʽʯʥʦ  ʾʜʽʷʣʴʥʦʩʪ  ̔ʚʧʨʦʜʦʚʞ ʛʝʦʣʦʛʽʯʥʦʛʦ ʯʘʩʫ ʻ ʜʦʜʘʪʢʦʚʠʤ

ʫʩʢʣʘʜʥʶʶʯʠʤ ʬʘʢʪʦʨʦʤ, ʱʦ ʤʽʛ ʟʤʽʩʪʠʪʠ ʚʽʢʥʘ ʥʘʬʪʦ- ʪʘ ʛʘʟʦʛʝʥʝʨʘʮʽʾ ʽ ʚʧʣʠʥʫʪʠ ʥʘ
ʩʪʫʧʽʥʴ ʟʨʽʣʦʩʪ  ̔ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ. ʎʝ ʟʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʤʦʜʝʣʶʚʘʥʥʷ ʪʝʧʣʦʚʦʾ
ʽʩʪʦʨʽ  ʾʙʘʩʝʡʥʫ ʷʢ ʦʢʨʝʤʦʛʦ ʝʪʘʧʫ ʜʦʩʣʽʜʞʝʥʴ.
ʅʘ ʜʘʥʠʡ ʤʦʤʝʥʪ, ʜʣʷ ʉʦʣʦʪʚʠʥʩʴʢʦ  ʾ ʟʘʧʘʜʠʥʠ ʥʝ ʧʦʙʫʜʦʚʘʥʦ ʞʦʜʥʦʾ ʽʥʪʝʨʘʢʪʠʚʥʦʾ

ʤʦʜʝʣ ,̔ ʘ ʾʾ ʨʦʜʦʚʠʱʘ ʢʣʘʩʠʬʽʢʫʶʪʴʩʷ ʷʢ ʜʨʽʙʥʽ ʽ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʚʠʯʝʨʧʘʥ .̔ ʇʨʦʪʝ, ʷʢ ʚʠʜʥʦ
ʥʘ ʧʨʠʢʣʘʜʽ ʫʷʚʣʝʥʴ ʧʨʦ ʾ  ʾʥʘʬʪʦʛʘʟʦʥʦʩʥʽʩʪʴ, ʜʫʞʝ ʙʘʛʘʪʦ ʜʘʥʠʭ ʟʘʟʥʘʣʠ ʧʝʨʝʽʥʪʝʨʧʨʝʪʘʮʽʾ
ʘʙʦ ʙʫʣʠ ʥʝʦʙˇʨʫʥʪʦʚʘʥʦ ʚʠʣʫʯʝʥ  ̔ ʟ ʨʦʟʛʣʷʜʫ. ʈʦʜʦʚʠʱʘ ʉʦʣʦʪʚʠʥʩʴʢʦ  ʾ ʟʘʧʘʜʠʥʠ ʤʦʞʫʪʴ
ʙʫʪʠ ʥʘʙʘʛʘʪʦ ʙʽʣʴʰʠʤʠ ʟʘ ʧʦʪʦʯʥʠʡ ʦʮʽʥʝʥʠʡ ʦʙʩʷʛ ʽ ʙʘʛʘʪʦʧʦʚʝʨʭʦʚʠʤʠ, ʘ ʪʘʢʦʞ
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ʧʦʪʝʥʮʽʡʥʦ ʧʨʠʜʘʪʥʠʤʠ ʜʦ ʧʦʩʪʘʥʦʚʢʠ ʽʥʰʠʭ ʧʨʦʝʢʪʽʚ – ʟʦʢʨʝʤʘ ʛʽʜʨʦʪʝʨʤʘʣʴʥʠʭ – ʥʘ
ʦʩʥʦʚʽ ʨʘʥʽʰʝ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʧʦʢʣʘʜʽʚ.
ɼʣʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʦʟʫʤʽʥʥʷ ʙʘʩʝʡʥʫ ʥʝʦʙʭʽʜʥʽ ʩʪʨʫʢʪʫʨʥʘ (ʟʘ ʜʘʥʠʤʠ ʩʝʡʩʤʦʨʦʟʚʽʜʢʠ ʪʘ

ʙʫʨʽʥʥʷ), ʪʝʨʤʽʯʥʘ (ʟʘ ʜʘʥʠʤʠ ʪʝʨʤʦʤʝʪʨʽʾ, ʚʽʜʪʚʦʨʝʥʦʾ ʽʩʪʦʨʽʾ ʨʦʟʚʠʪʢʫ ʙʘʩʝʡʥʫ ʪʘ
ʚʫʣʢʘʥʽʟʤʫ ʚ ʡʦʛʦ ʤʝʞʘʭ ʽ ʥʘ ʩʫʤʽʞʥʠʭ ʪʝʨʠʪʦʨʽʷʭ) ʪʘ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʘ ʤʦʜʝʣʽ. ʈʦʟʛʣʷʜ
ʥʘʬʪʦʛʘʟʦʥʦʩʥʦʩʪ  ̔ʦʢʨʝʤʠʭ ʦʙ’ʻʢʪʽʚ ʟʘ ʩʭʝʤʦʶ ʤʘʪʝʨʠʥʩʴʢʘ ʧʦʨʦʜʘ – ʢʦʣʝʢʪʦʨ – ʧʦʢʨʠʰʢʘ
ʪʘ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʽʚ ʦʩʘʜʢʦʥʘʢʦʧʠʯʝʥʥʷ ʩʧʨʠʷʪʠʤʝ ʙʽʣʴʰ ʥʘʜʽʡʥʦʤʫ ʚʠʜʽʣʝʥʥʶ ʧʘʩʪʦʢ
ʚʫʛʣʝʚʦʜʥʽʚ, ʟ ʨʦʟʫʤʽʥʥʷʤ ʧʨʦʮʝʩʫ ʾʭ ʤʽʛʨʘʮʽ  ʾʪʘ ʥʘʢʦʧʠʯʝʥʥʷ. ɺʘʞʣʠʚʫ ʨʦʣʴ ʫ ʮʴʦʤʫ ʚʽʜʽʛʨʘʻ
ʟʘʣʫʯʝʥʥʷ ʩʫʯʘʩʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʟʦʢʨʝʤʘ ʜʣʷ ʧʝʨʝʽʥʪʝʨʧʨʝʪʘʮʽʾ ʢʘʨʦʪʘʞʥʠʭ
ʜʘʥʠʭ ʟ ʟʘʣʫʯʝʥʥʷʤ ʤʝʪʦʜʠʢ ʧʦʪʦʯʢʦʚʦʛʦ  ̔ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʘʥʘʣʽʟʫ.
ʅʘ ʜʘʥʠʡ ʤʦʤʝʥʪ, ʘʚʪʦʨʦʤ ʧʨʦʚʦʜʠʪʴʩʷ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʤʦʜʝʣʝʡ ʪʝʨʤʽʯʥʦ  ʾ ʽʩʪʦʨʽʾ ʚ

ʩʝʨʝʜʦʚʠʱʽ Petromod 1D, ʨʘʥʽʰʝ ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʫ ʧʫʙʣʽʢʘʮʽʾ [24], ʟ ʤʦʞʣʠʚʽʩʪʶ ʧʝʨʝʭʦʜʫ ʜʦ
2D ʟʘ ʜʘʥʠʤʠ ʩʝʡʩʤʦʨʦʟʚʽʜʢʠ.
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ɸʅɸʃɯɿ ɽʌɽʂʊʀɺʅʆʉʊɯ ɿɸʉʊʆʉʋɺɸʅʅʗ ʂʆʄʇʃɽʂʉʋ
ɽʃɽʂʊʈʆʄɽʊʈʀʏʅʀʍ ɼʆʉʃɯɼɾɽʅʔ ɼʃʗ ɺʀɺʏɽʅʅʗ ʊɸ ʆʎɯʅʂʀ
ʊɽʍʅʆʃʆɻɯʏʅʆɻʆ ʉʊɸʅʋ ʏɸʉʊʀʅ ɻʈɽɹɽʃʔ ʂʀɰɺʉʔʂʆɰ ʊɸ

ʂʈɽʄɽʅʏʋʎʔʂʆɰ  ɻɽʉ

ʄʽʨʟʦʷʥ ʉ.ɺ., ʩʪʫʜʝʥʪ
ʅʅɯ «ɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʾ»

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥ  ̔ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ

ʋ ʨʦʙʦʪʽ ʦʧʠʩʘʥʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʧʣʝʢʩʫ ʝʣʝʢʪʨʦʤʝʪʨʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʜʣʷ ʚʠʚʯʝʥʥʷ ʪʘ
ʦʮʽʥʢʠ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʯʘʩʪʠʥ ʛʨʝʙʝʣʴ ʂʠʾʚʩʴʢʦʾ ʪʘ ʂʨʝʤʝʥʯʫʮʴʢʦɰ ɻɽʉ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʴ
ʚʩʪʘʥʦʚʣʝʥʦ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʛʨʝʙʝʣʴ, ʟʦʥʠ ʤʦʞʣʠʚʠʭ ʬʽʣʴʪʨʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʾʭ ʘʢʪʠʚʥʽʩʪʴ, ʘ ʪʘʢʦʞ
ʚʠʷʚʣʝʥʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʣʝʢʪʨʦʤʝʪʨʠʯʥʠʭ ʤʝʪʦʜʽʚ.

This paper describes the effectiveness of the application of a complex of electrometric studies for the study and
assessment of the technological state of parts of the Kyiv and Kremenchuk HPP dams. As a result of the research, the
technological state of the dams, zones of possible filtration processes and their activity were established, and the
effectiveness of the use of electrometric methods was also revealed.

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʧʨʦʚʝʜʝʥʥʷ ʧʦʣʴʦʚʠʭ ʝʣʝʢʪʨʦʤʝʪʨʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʽ
ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʦʚʠʭ ʤʝʪʦʜʠʢ ʦʙʨʦʙʢʠ ʝʣʝʢʪʨʦʤʝʪʨʠʯʥʠʭ ʜʘʥʠʭ, ʪʘ ʚʠʚʯʝʥʥʷ ʩʫʯʘʩʥʦʛʦ
ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʥʘʧʽʨʥʠʭ ʜʽʣʷʥʦʢ ʛʨʝʙʝʣʴ  ʂʠʾʚʩʴʢʦ  ʾ ɻɽʉ. ʅʘ ʂʨʝʤʝʥʯʫʮʴʢʽʡ ɻɽʉ
ʩʧʝʮʽʘʣʴʥʽ ʽʥʞʝʥʝʨʥʦ-ʛʝʦʬʽʟʠʯʥʽ ʚʠʰʫʢʫʚʘʥʥʷ ʧʨʦʚʦʜʠʣʠʩʴ ʟ ʤʝʪʦʶ ʦʮʽʥʢʠ ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ
ʪʘ ʧʨʠʯʠʥ ʚʠʥʠʢʥʝʥʥʷ ʧʨʦʩʘʜʦʢ ʥʘ ʥʠʟʦʚʦʤʫ ʫʢʦʩ  ̔ ʛʨʝʙʝʣʴ ʥʘ ʜʽʣʷʥʮʽ ʇʂ 30 - ʇʂ 64
ʣʽʚʦʙʝʨʝʞʥʠʭ ʨʫʩʣʦʚʦ  ʾ  ̔ʟʘʧʣʘʚʥʦʾ ʛʨʝʙʝʣʴ ʂʨʝʤʝʥʯʫʮʴʢʦ  ʾɻɽʉ.
ʅʘʚʝʜʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʧʝʮʽʘʣʴʥʠʭ ʽʥʞʝʥʝʨʥʦ-ʛʝʦʬʽʟʠʯʥʠʭ ʚʠʰʫʢʫʚʘʥʴ ʣʽʚʦʙʝʨʝʞʥʦʾ ʛʨʝʙʣʽ

ʂʠʾʚʩʴʢʦʾ ɻɽʉ ʙʫʣʠ ʧʨʦʚʝʜʝʥ  ̔ ʟʘ ʤʦʻ  ʾ ʦʩʦʙʠʩʪʦ  ʾ ʫʯʘʩʪʽ ʚ ʩʢʣʘʜʽ ʙʨʠʛʘʜʠ ʊʆɺ «ʉʫʯʘʩʥʘ
ʛʝʦʬʽʟʠʢʘ» ʚ ʧʝʨʽʦʜ 10.2021-11.2021ʨʨ.
ɸʢʪʫʘʣʴʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʨʦʙʽʪ ʧʦʣʷʛʘʻ ʫ ʚʠʟʥʘʯʝʥʥ  ̔ ʬʘʢʪʠʯʥʦʛʦ ʩʪʘʥʫ ʛʽʜʨʦʪʝʭʥʽʯʥʠʭ

ʩʧʦʨʫʜ ʛʽʜʨʦʝʣʝʢʪʨʦʩʪʘʥʮʽʡ, ʚʠʟʥʘʯʝʥʥʷ ʟʘʭʦʜʽʚ ʱʦʜʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʾʭ ʥʘʜʽʡʥʦ  ʾʪʘ ʙʝʟʧʝʯʥʦʾ
ʝʢʩʧʣʫʘʪʘʮʽʾ, ʧʝʨʝʚʽʨʢʠ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʛʣʷʜʫ ʟʘ ʥʠʤʠ, ʥʘ ʚʠʢʦʥʘʥʥʷ ʚʠʤʦʛ ʥʦʨʤʘʪʠʚʥʦʛʦ
ʜʦʢʫʤʝʥʪʘ "ɹʝʟʧʝʢʘ ʛʽʜʨʦʪʝʭʥʽʯʥʠʭ ʩʧʦʨʫʜ ʽ ʛʽʜʨʦʤʝʭʘʥʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ
ʋʢʨʘʾʥʠ. ʇʦʣʦʞʝʥʥʷ ʧʨʦ ʛʘʣʫʟʝʚʫ ʩʠʩʪʝʤʫ ʥʘʛʣʷʜʫ" ɻʂɼ 34.03.106-2003.
ʃʽʚʦʙʝʨʝʞʥʘ ʯʘʩʪʠʥʘ ʪʝʨʠʪʦʨʽʾ ʨʦʙʽʪ ʨʦʟʪʘʰʦʚʘʥʘ ʚ ʤʝʞʘʭ ʇʨʠʜʥʽʧʨʦʚʩʴʢʦ  ʾʥʠʟʦʚʠʥʠ, ʘ

ʩʘʤʝ ɼʥʽʧʨʦʚʩʴʢʦ-ɼʝʩʥʷʥʩʴʢʦ  ʾ ʧʦʣʽʩʴʢʦ  ʾ ʪʝʨʘʩʥʦʾ ʨʽʚʥʠʥʠ, ʚ ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ
ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʨʴʦʤʘ ʦʩʥʦʚʥʠʤʠ ʬʦʨʤʘʤʠ ʨʝʣʴʻʬʫ: ʘʣʶʚʽʘʣʴʥʽ ʨʽʚʥʠʥʠ ʽ ʪʝʨʘʩʥʽ ʜʦʣʠʥʠ,
ʤʦʨʝʥʥʦ-ʟʘʥʜʨʦʚʽ ʡ ʟʘʥʜʨʦʚʽ ʨʽʚʥʠʥʠ ʪʘ ʣʝʩʦʚʽ ʨʦʟʯʣʝʥʦʚʘʥ  ̔ʨʽʚʥʠʥʠ. ɺ ʤʝʞʘʭ ʣʽʚʦʙʝʨʝʞʥʦʾ
ʦʩʪʨʽʚʥʦʾ ʪʘ ʨʫʩʣʦʚʦ  ʾʛʨʝʙʣ ,̔ ʣʽʚʦʙʝʨʝʞʥʦ  ʾʟʘʧʣʘʚʥʦ  ʾʛʨʝʙʣʽ, ʣʽʚʦʙʝʨʝʞʥʦ  ʾʪʝʨʘʩʥʦ  ʾʛʨʝʙʣ  ̔ʪʘ
ʣʽʚʦʙʝʨʝʞʥʦ  ʾ ʜʘʤʙʠ ʂʠʾʚʩʴʢʦʾ ɻɽʉ ʫ ʛʝʦʤʦʨʬʦʣʦʛʽʯʥʦʤʫ ʚʽʜʥʦʰʝʥʥ  ̔ ʧʨʝʜʩʪʘʚʣʝʥʘ
ʘʢʫʤʫʣʷʪʠʚʥʦʶ ʥʠʟʦʚʠʥʥʦʶ ʨʽʚʥʠʥʦʶ, ʩʢʣʘʜʝʥʦʾ ʯʝʪʚʝʨʪʠʥʥʠʤʠ ʘʣʶʚʽʘʣʴʥʠʤʠ ʟʘʧʣʘʚʥʠʤʠ
ʪʘ ʥʘʜʟʘʧʣʘʚʥʠʤʠ ʚʽʜʢʣʘʜʘʤʠ (ʧʽʩʢʘʤʠ ʟ ʧʨʦʰʘʨʢʘʤʠ ʩʫʧʽʩʢʽʚ ʪʘ ʩʫʛʣʠʥʢʽʚ) ʪʝʨʘʩ ʨ. ɼʥʽʧʨʦ.
ɸʙʩʦʣʶʪʥʽ ʚʠʩʦʪʠ ʚ ʤʝʞʘʭ ʜʽʣʷʥʢʠ ʨʦʙʽʪ ʥʝ ʧʝʨʝʚʠʱʫʶʪʴ 110 ʤ.
ɺ ʨʘʡʦʥʽ ʩʧʦʨʫʜʠ ɻɽʉ ʤʦʞʣʠʚʝ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ, ʚ ʤʝʞʘʭ ʜʽʣʷʥʢʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʜʚʦʭ

ʚʦʜʦʥʦʩʥʠʭ ʛʦʨʠʟʦʥʪʽʚ:ʚʦʜʦʥʦʩʥʠʡ  ʛʦʨʠʟʦʥʪ ʚ ʧʽʩʢʘʭ ʟ ʧʨʦʰʘʨʢʘʤʠ ʛʣʠʥ  ʭʘʨʢʽʚʩʴʢʦʾ ʩʝʨʽʾ,
ʛʣʠʙʠʥʘ ʟʘʣʷʛʘʥʥʷ 45-50 ʤ, ʷʢʠʡ ʜʨʝʥʫʻʪʴʩʷ ʩʫʯʘʩʥʠʤʠ ʚʨʽʟʘʤʠ ʷʨʽʚ ʪʘ ʜʦʣʠʥʦʶ ʨ. ɼʥʽʧʨʦ, ʪʘ
ʟʘʣʷʛʘʻ ʥʘ ʤʝʨʛʝʣʷʭ ʢʠʾʚʩʴʢʦ  ʾʩʚʽʪʠ. ʇʦʪʫʞʥʽʩʪʴ ʚʦʜʦʥʦʩʥʦʛʦ ʛʦʨʠʟʦʥʪʫ ʜʦ 10 ʤ. ʚʦʜʦʥʦʩʥʠʡ
ʛʦʨʠʟʦʥʪ ʫ ʬʣʶʚʽʦʛʣʷʮʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʘʭ  (ʧʽʩʦʢ, ʩʫʧʽʩʦʢ) ʧʣʝʡʩʪʦʮʝʥʫ ʩʝʨʝʜʥʴʦʛʦ, ʷʢʠʡ
ʩʬʦʨʤʫʚʘʚʩʷ ʟʘʚʜʷʢʠ ʦʟʝʨʥʦ-ʘʣʶʚʽʘʣʴʥʠʤ ʩʫʛʣʠʥʢʘʤ ʪʘ ʛʣʠʥʘʤ ʥʠʞʥʴʦʛʦ ʪʘ ʩʝʨʝʜʥʴʦʛʦ
ʧʣʝʡʩʪʦʮʝʥʫ, ʷʢʠʡ ʻ ʚʦʜʦʪʨʠʚʘʤ. ɻʣʠʙʠʥʘ ʟʘʣʷʛʘʥʥʷ ʚʽʜ 5 ʜʦ 10 ʤʝʪʨʽʚ. ʇʦʪʫʞʥʽʩʪʴ ʚʽʜ 2 ʜʦ
10 ʤʝʪʨʽʚ, ʚ ʟʘʣʝʞʥʦʩʪʽ  ʚʽʜ ʧʦʪʫʞʥʦʩʪ  ̔ʚʦʜʦʚʤʽʩʥʠʭ ʧʦʨʽʜ.
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ʈʠʩ. 1. ʂʘʨʪʘ ʜʽʣʷʥʢʠ ʂʠʾʚʩʴʢʦʾ ɻɽʉ ʜʝ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʝʣʝʢʪʨʦʤʝʪʨʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ.

ʇʨʦʬʽʣʴʥʦ-ʧʣʦʱʠʥʥ  ̔ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʧʨʠʨʦʜʥʦʛʦ ʧʦʣʷ ʙʫʣʠ ʚʠʢʦʥʘʥ  ̔ ʧʦ ʪʦʯʢʘʤ
ʧʦʧʝʨʝʜʥʽʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʤʝʪʦʜʦʤ ɺɽɿ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʽʟʫ ʧʦʣʷ ʤʦʞʥʘ ʩʢʘʟʘʪʠ, ʱʦ
ʭʘʨʘʢʪʝʨ ʡʦʛʦ ʧʦʚʝʜʽʥʢʠ ʧʦʣʷ ʤʽʩʮʷʤʠ ʩʧʦʢʽʡʥʠʡ, ʚ ʙʽʣʴʰʦʩʪ  ̔ ʚʠʧʘʜʢʽʚ – ʥʝʦʜʥʦʨʽʜʥʠʡ,
ʟʥʘʢʦʟʤʽʥʥʠʡ, ʛʨʘʜʽʻʥʪʥʠʡ, ʤʽʩʮʷʤʠ – ʚʠʩʦʢʦ ʛʨʘʜʽʻʥʪʥʠʡ. ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʘʥʦʤʘʣʽʡ
ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ ʤʽʥʽʤʘʣʴʥʠʭ -169 ʤɺ ʜʦ ʤʘʢʩʠʤʘʣʴʥʠʭ +214 ʤɺ. ɸʙʩʦʣʶʪʥʠʡ ʧʝʨʝʧʘʜ
ʟʥʘʯʝʥʴ ʧʦʪʝʥʮʽʘʣʫ ʩʢʣʘʜʘʻ 234 ʤɺ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʜʽʣʷʥʢʫ ʜʦʩʣʽʜʞʝʥʴ ʷʢ ʟʦʥʫ, ʜʝ ʽʩʥʫʶʪʴ
ʽʩʪʦʪʥʽ ʧʨʦʮʝʩʠ ʧʨʠʪʦʢʫ  ̔ʨʦʟʚʘʥʪʘʞʝʥʥʷ ʚʦʜʠ.
ʍʘʨʘʢʪʝʨ ʧʦʣʷ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ ʩʧʦʢʽʡʥʦʛʦ ʜʦ ʨʽʟʢʦ ʛʨʘʜʽʻʥʪʥʦʛʦ, ʟʥʘʢʦʟʤʽʥʥʦʛʦ, ʟ ʚʝʣʠʢʦʶ

ʢʽʣʴʢʽʩʪʶ ʩʧʨʷʞʝʥʠʭ ʘʥʦʤʘʣʽʡ ʨʽʟʥʦʛʦ ʟʥʘʢʫ, ʽʩʥʫʚʘʥʥʷʤ ʧʨʦʪʷʞʥʠʭ ʪʘ ʽʥʪʝʥʩʠʚʥʠʭ ʘʥʦʤʘʣʽʡ
ʧʨʠʨʦʜʥʦʛʦ ʧʦʣʷ ʷʢ ʜʦʜʘʪʥʠʭ, ʪʘʢ  ̔ ʚʽʜ’ʻʤʥʠʭ, ʨʽʟʢʦʶ ʟʤʽʥʦʶ ʥʘʧʨʷʤʢʫ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ
ʘʥʦʤʘʣʽʡ, ʟʨʠʚʘʤʠ ʢʦʨʝʣʷʮʽ  ʾʧʨʠ ʧʨʦʩʪʝʞʫʚʘʥʥʷʭ ʘʥʦʤʘʣʽʡ.

ʈʠʩ.2 ʂʘʨʪʘ ʧʨʠʨʦʜʥʦʛʦ ʧʦʣʷ ʣʽʚʦʙʝʨʝʞʥʦʾ ʯʘʩʪʠʥʠ  ʂʠʾʚʩʴʢʦʾ ɻɽʉ






















































































































