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ʆɹôɭʂʊʀɺʅʆɰ ʆʎɯʅʂʀ ɰʍ ʗʂʆʉʊɯ, ʆʇʊʀʄɯɿɸʎɯɰ ɺʀɼʆɹʋʊʂʋ ʊɸ 

ʇɯɼɺʀʑɽʅʅʗ ɽʌɽʂʊʀɺʅʆʉʊɯ ʄɽʅɽɼɾʄɽʅʊʋ ʇʈʀʈʆɼʆʂʆʈʀʉʊʋɺɸʅʅʗ 

 

ʂʦʚʘʣʴʯʫʢ ʄ.ʉ., ʌʽʛʫʨʘ ʃ.ɸ.  
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ʋʊɺʆʈɽʅʔ ʊʈʆʉʊʗʅʀʎʔʂʆɻʆ ʈʆɼʆɺʀʑɸ ʊʀʊɸʅʆɺʀʍ ʈʋɼ éééééé 120 
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Novokostantynivka deposit. Uraninite occurs as microcrystals and crystalline 

microaggregates of calcite-phlogopite-uraninite paragenesis which replaced Na-

metasomatites and representing the reachest U-ores in the deposit. Uraninite is rich in Ca 

(1.54..3.95), Si (0.09..0.75) and Ti (0.02..0.77 wt%). Also, most of the uraninites contain 

traces of Fe. Th and Y are highly variable in uraninites through the deposit. U-Pb isotopic 

dating of uraninites of the Novokostantynivka deposit has shown 1780Ñ28 Ma and 1792Ñ31 

Ma, and thus corroborates TIMS U-Pb isotopic dating of previous years. 

 

CHEMICAL COMPOSITION AND AGE OF URANINITE OF THE 

NOVOKOSTANTYNIVKA URANIUM DEPOSIT (URRAINIAN SHIELD)  

Emetz A.V., Velykanova O.Y. 

 

ɺʩʪʫʧ. ʅʦʚʦʢʦʩʪʷʥʪʠʥʽʚʩʴʢʝ ʨʦʜʦʚʠʱʝ ʚʽʜʢʨʠʪʝ ʚ 1975 ʨʦʮʽ ʽ ʥʘ ʩʴʦʛʦʜʥʽ ʻ 

ʥʘʡʢʨʫʧʥʽʰʠʤ ʨʦʜʦʚʠʱʝʤ ʫʨʘʥʫ ʚ Na-ʤʝʪʘʩʦʤʘʪʠʪʘʭ. ɺʦʥʦ ʨʦʟʪʘʰʦʚʘʥʝ ʚ ʮʝʥʪʨʘʣʴʥʽʡ 

ʯʘʩʪʠʥʽ ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʦʾ ʫʨʘʥʦʚʦʾ ʧʨʦʚʽʥʮʽʾ, ʙʽʣʴʰʽʩʪʴ ʨʦʜʦʚʠʱ ʷʢʦʾ ʧʨʠʫʨʦʯʝʥʽ 

ʜʦ ʣʽʥʽʡʥʠʭ ʟʦʥ ʥʘʪʨʽʚ̒ʦʛʦ ʤʝʪʘʩʦʤʘʪʦʟʫ ʚʟʜʦʚʞ ʨʦʟʣʦʤʥʠʭ ʟʦʥ ʫ ʛʨʘʥʽʪʥʠʭ ʪʘ ʛʨʘʥʽʪ-

ʛʥʝʡʩ-ʤʽʛʤʘʪʠʪʦʚʠʭ ʧʦʨʦʜʘʭ ʮʝʥʪʨʘʣʴʥʦʾ ɯʥʛʫʣʴʩʴʢʦʛʦ ʤʝʛʘʙʣʦʢʫ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ 

(Cuney et al., 2012). ɺ ʤʝʞʘʭ ʨʦʜʦʚʠʱʘ ʨʫʜʥʽ ʪʽʣʘ ʨʦʟʢʨʠʪʽ ʥʘ ʧʣʦʱʽ 1,5Ĭ1,5 ʢʤ ʚ 

ʧʽʚʥʽʯʥʽʡ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʅʦʚʦʫʢʨʘʾʥʩʴʢʦʛʦ ʤʘʩʠʚʫ ʯʝʨʚʦʥʠʭ ʢʨʫʧʥʦʢʨʠʩʪʘʣʽʯʥʠʭ 

ʛʨʘʥʽʪʽʚ ʙʣʠʟʴʢʦ ʡʦʛʦ ʪʝʢʪʦʥʽʯʥʦʛʦ ʢʦʥʪʘʢʪʫ ʟ ʂʦʨʩʫʥʴ-ʅʦʚʦʤʠʨʛʦʨʦʜʩʴʢʠʤ ʧʣʫʪʦʥʦʤ. 

ɯʥʪʝʥʩʠʚʥʠʡ ʨʦʟʚʠʪʦʢ ʤʝʪʘʩʦʤʘʪʠʯʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʧʦʨʽʜ ʨʦʜʦʚʠʱʘ ʟʫʤʦʚʣʝʥʠʡ 

ʢʘʪʘʢʣʘʟʦʤ ʥʦʚʦʫʢʨʘʾʥʩʴʢʠʭ ʛʨʘʥʽʪʽʚ ʚ ʟʦʥʽ ʧʝʨʝʪʠʥʫ ʉʽʯʥʦʛʦ ʪʘ ɿʘʭʽʜʥʦʛʦ ʨʦʟʣʦʤʽʚ 

ɻʣʦʜʦʩʴʢʦʾ ʟʦʥʠ ʨʦʟʣʦʤʽʚ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʦʛʦ ʧʨʦʩʪʷʛʘʥʥʷ ʟ ʩʝʨʽʻʶ ʪʝʢʪʦʥʽʯʥʠʭ ʰʚʽʚ 

ʧʽʚʥʽʯʥʦʛʦ ʬʣʘʥʛʫ ʤʝʨʠʜʽʦʥʘʣʴʥʦ ʦʨʽʻʥʪʦʚʘʥʦʾ ʅʦʚʦʢʦʩʪʷʥʪʠʥʽʚʩʴʢʦʾ ʪʝʢʪʦʥʽʯʥʦʾ ʟʦʥʠ. 

ɺ ʤʝʞʘʭ ʨʦʜʦʚʠʱʘ ʚʠʜʽʣʝʥʦ 178 ʨʫʜʥʠʭ ʪʽʣ, ʷʢʽ ʩʢʣʘʜʘʶʪʴ 3 ʨʫʜʥʽ ʟʦʥʠ. ɿ 1984 ʨ. ʥʘ 

ʨʦʜʦʚʠʱʽ ʚʝʣʠʩʷ ʧʽʜʟʝʤʥʽ ʨʦʙʦʪʠ ʧʦ ʧʽʜʛʦʪʦʚʮʽ ʜʦ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʫʩʽ ʪʨʠ 

ʨʫʜʥʽ ʟʦʥʠ ʙʫʣʠ ʨʦʟʢʨʠʪʽ ʧʽʜʟʝʤʥʠʤʠ ʚʠʨʦʙʢʘʤʠ. 

ɸʥʘʣʽʟ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʴ, ʬʦʨʤʫʣʶʚʘʥʥʷ ʧʨʦʙʣʝʤʠ, ʘʢʪʫʘʣʴʥʽʩʪʴ ʾʾ 

ʚʠʨʽʰʝʥʥʷ. ɺʽʢ ʅʦʚʦʢʦʩʪʷʥʪʠʥʽʚʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ ʨʘʥʽʰʝ ʚʠʟʥʘʯʘʚʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ U-

Pb ʽʟʦʪʦʧʥʦʛʦ ʘʥʘʣʽʟʫ ʟʘ ʤʝʪʦʜʦʤ ʪʝʨʤʦʽʦʥʽʟʘʮʽʡʥʦʾ ʤʘʩ-ʩʧʝʢʪʨʦʤʝʪʨʽʾ (TIMS) ʧʦ 

ʫʨʘʥʽʥʽʪʦʚʦʤʫ ʪʘ ʪʠʪʘʥʦʚʦʤʫ ʢʦʥʮʝʥʪʨʘʪʘʭ. ɿʘ ʥʘʭʠʣʘʤʠ ʜʠʩʢʦʨʜʽʡ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ 

ʜʘʪʠ 1812Ñ42 ʤʣʥ. ʨʦʢʽʚ (ʑʝʨʙʘʢ, ɭʣʠʩʻʻʚʘ, 1979) ʪʘ 1800Ñ60 ʤʣʥ ʨʦʢʽʚ (ʑʝʨʙʘʢ, 

1987), ʚʽʜʧʦʚʽʜʥʦ. ʈʝʟʫʣʴʪʘʪʠ ʜʘʪʫʚʘʥʥʷ ʧʨʦʞʠʣʢʫ ʥʘʩʪʫʨʘʥʫ ʟ ɾʦʚʪʦʨʽʯʝʥʩʴʢʦʛʦ 

ʨʦʜʦʚʠʱʘ ʤʝʪʦʜʦʤ ʚʪʦʨʠʥʥʦ-ʽʦʥʥʦʾ ʤʘʩ-ʩʧʝʢʪʨʦʤʝʪʨʽʾ (ɺɯʄʉ) ʧʦʢʘʟʘʣʠ ʚʽʢ ʜʠʩʢʦʨʜʽʾ 

1751,2Ñ2,8 ʤʣʥ. ʨʦʢʽʚ (ɭʤʝʮʴ ʽ ʽʥ., 2011), ʘ ʚʽʢ ʤʘʣʘʢʦʥʫ ʪʘ ʫʨʘʥʽʥʽʪʫ ʟ ʮʴʦʛʦ ʞ 

ʨʦʜʦʚʠʱʘ ʟʘ ʤʝʪʦʜʦʤ ʊɯʄʉ ʚʽʜʧʦʚʽʜʘʻ 1795Ñ50 ʪʘ 1785Ñ20 ʤʣʥ ʨʦʢʽʚ ʚʽʜʧʦʚʽʜʥʦ 

(ɹʝʣʻʚʮʝʚ ʽ ʽʥ., 1985). ʆʯʝʚʠʜʥʦ, ʱʦ ʪʘʢʽ ʦʪʨʠʤʘʥʽ ʜʘʪʠ, ʘ ʪʘʢʦʞ ʚʝʣʠʢʘ ʧʦʭʠʙʢʘ ʚʽʢʫ 

ʜʘʶʪʴ ʟʘʥʘʜʪʦ ʰʠʨʦʢʽ ʚʽʢʦʚʽ ʤʝʞʽ ʜʣʷ ̔ʥʪʝʨʧʨʝʪʘʮʽʾ ʧʨʠʫʨʦʯʝʥʦʩʪʽ ʫʨʘʥʦʚʦʛʦ 

ʟʨʫʜʝʥʽʥʥʷ ʜʦ ʛʝʦʣʦʛʽʯʥʠʭ ʧʦʜʽʡ ʥʝ ʪʽʣʴʢʠ ʚ ʤʝʞʘʭ ʦʜʥʦʛʦ ʨʦʜʦʚʠʱʘ, ʘ ʡ ʚʟʘʛʘʣʽ ʫ ʚʩʽʡ 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʽʡ ʫʨʘʥʦʚʽʡ ʧʨʦʚʽʥʮʽʾ. ʆʜʥʘʢ ʮʝ ʜʫʞʝ ʚʘʞʣʠʚʦ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʥʦʚʠʭ ʨʦʜʦʚʠʱ ʚ ʥʘʪʨʽʚ̒ʠʭ ʤʝʪʘʩʦʤʘʪʠʪʘʭ, ʷʢʽ ʧʦʰʠʨʝʥʽ ʚ ʤʝʞʘʭ ɯʥʛʫʣʴʩʴʢʦʛʦ 

ʤʝʛʘʙʣʦʢʫ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ. 

ʄʽʥʝʨʘʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘ ʧʘʨʘʛʝʥʝʟʠʩʠ ʅʦʚʦʢʦʩʪʷʥʪʠʥʽʚʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ 

ʜʝʪʘʣʴʥʦ ʜʦʩʣʽʜʞʝʥʽ ʨʘʥʽʱʝ (ɭʤʝʮʴ, 2011). ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʤʽʥʝʨʘʣʦʫʪʚʦʨʝʥʥʷ ʚ ʨʫʜʥʠʭ 
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ʪʽʣʘʭ ʨʦʦʚʠʱʘ, ʷʢʘ ʪʘʢʦʞ ʩʧʦʩʪʝʨʝʞʝʥʘ ʽ ʚ ʽʥʰʠʭ ʧʦʜʽʙʥʠʭ ʨʦʜʦʚʠʱʘʭ ʧʨʦʚʽʥʮʽʾ, 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʟʘʢʦʥʦʤʽʨʥʦʶ ʟʤʽʥʦʶ (ʟʘʤʽʱʝʥʥʷʤ) ʤʽʥʝʨʘʣʴʥʠʭ ʧʘʨʘʛʝʥʝʟʠʩʽʚ ʟ ʯʘʩʦʤ, 

ʚʽʜʧʦʚʽʜʘʙʯʠ ʪʨʴʦʤ ʪʠʧʘʤ ʤʝʪʘʩʦʤʘʪʠʯʥʠʭ ʟʤʽʥ, ʘ ʩʘʤʝ (ʚʽʜ ʙʽʣʴʰ ʨʘʥʥʴʦʛʦ ʜʦ 

ʧʽʟʥʴʦʛʦ): Na-ʤʝʪʘʩʦʤʘʪʦʟ ï Ca-ʤʝʪʘʩʦʤʘʪʦʟ ï K-ʤʝʪʘʩʦʤʘʪʦʟ (ɭʤʝʮʴ, 2011), ʧʦ 

ʤʽʥʝʨʘʣʴʥʠʭ ʫʪʚʦʨʝʥʥʷʭ ʷʢʠʭ ʷʢʠʭ ʨʦʟʚʠʚʘʻʪʴʩʷ ʧʽʟʥʽʡ ʭʣʦʨʠʪ-ʛʝʤʘʪʠʪʦʚʠʡ 

ʧʘʨʘʛʝʥʝʟʠʩ. ʋʨʘʥʦʚʘ ʨʫʜʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʫʨʘʥʽʥʽʪʦʤ, ʙʨʘʥʝʨʠʪʦʤ ʪʘ ʜʘʚʽʜʠʪʦʤ. 

ʅʘʡʙʘʛʘʪʰʽ ʨʫʜʥʽ ʢʦʥʮʝʥʨʘʮʽʾ ʧʨʠʫʨʦʯʠʝʥʽ ʜʦ ʢʘʣʴʮʠʪ-ʬʣʦʛʦʧʽʪʦʚʦʛʦ ʧʘʨʘʛʝʥʝʟʠʩʫ ʟ 

ʫʨʘʥʽʥʽʪʦʤ (ɭʤʝʮʴ, 2011). ʋ ʜʘʥʽʡ ʨʦʙʦʪʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ 

ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʚʽʢʫ ʫʨʘʥʽʥʽʪʫ ʟ ʟʦʥ ʨʦʟʚʠʪʢʫ ʢʘʣʴʮʠʪ-ʬʣʦʛʦʧʽʪʦʚʠʭ 

ʟʤʽʥ ʥʘʪʨʽʻʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ ʅʦʚʦʢʦʩʪʷʥʪʠʥʽʚʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ. 

ʌʘʢʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ ʪʘ ʤʝʪʦʜʦʣʦʛʽʷ ʜʦʩʣʽʜʞʝʥʴ. ʋʨʘʥʽʥʽʪ, ʱʦ ʜʦʩʣʽʜʞʫʚʘʚʩʷ 

ʤʝʪʦʜʦʤ ɺɯʄʉ, ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʟʨʘʟʢʘʤʠ ʟ ʬʣʦʛʦʧʽʪʠʟʦʚʘʥʠʭ ʝʛʽʨʠʥʦʚʠʭ ʘʣʴʙʽʪʠʪʽʚ ʟ 

ʛʣʠʙʠʥʠ 999 ʤ (ʥʘʜʘʣʽ ʫʨʘʥʽʥʽʪ-ɸ), ʪʘ ʟ ʬʣʦʛʦʧʽʪ-ʢʘʣʴʮʠʪʦʚʠʭ ʘʣʴʙʽʪʠʪʽʚ ʟ ʛʦʨʠʟʦʥʪʫ -

300 ʤ (ʫʨʘʥʽʥʽʪ-B). ʇʦʣʽʨʦʚʘʥʽ ʟʨʘʟʢʠ ʜʦʩʣʽʜʞʫʚʘʣʠʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʧʪʠʯʥʦʛʦ ʪʘ 

ʝʣʝʢʪʨʦʥʥʦʛʦ ʤʽʢʨʦʩʢʦʧʽʚ ʟ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʤʦʨʬʦʣʦʛʽʾ ʪʘ ʤʽʢʨʦʩʪʨʫʢʪʫʨʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʽʥʝʨʘʣʽʚ. ɽʣʝʢʪʨʦʥʥʦ-ʤʽʢʨʦʩʢʦʧʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʥʫʚʘʣʠ ʥʘ 

ʧʨʠʣʘʜʘʭ HITACHI FEG S-4800 ʽ Philips SL-30 (ʋʥʽʚʝʨʩʠʪʝʪ ɸʥʨʽ ʇʫʘʥʢʘʨʝ (ʋɸʇ), ʤ. 

ʅʘʥʩʽ, ʌʨʘʥʮʽʷ). ʄʽʢʨʦʟʦʥʜʦʚʽ ʘʥʘʣʽʟʠ ʤʽʥʝʨʘʣʽʚ ʚʠʢʦʥʫʚʘʣʠ ʥʘ ʤʽʢʨʦʟʦʥʜʽ Cameca 

SX100 (ʋɸʇ). ʇʽʩʣʷ ʤʽʢʨʦʟʦʥʜʦʚʦʛʦ ʘʥʘʣʽʟʫ ʟʨʘʟʢʠ ʙʫʣʠ ʟʣʝʛʢʘ ʚʽʜʧʦʣʽʨʦʚʘʥʽ, ʘ 

ʥʘʡʩʚʽʞʽʰʽ ʜʽʣʷʥʢʠ ʫʨʘʥʽʥʽʪʫ ʚʠʨʽʟʘʥʽ, ʚʩʪʘʚʣʝʥʽ ʚ ʘʣʶʤʽʥʽʻʚʝ ʢʽʣʴʮʝ ʥʘ ʢʣʝʡʢʫ ʩʪʨʽʯʢʫ 

ʡ ʟʘʣʠʪʽ ʝʧʦʢʩʠʜʥʦʶ ʩʤʦʣʦʶ. ʚ ʣʘʙʦʨʘʪʦʨʽʾ CNRS (ʤ. ʅʘʥʩʽ, ʌʨʘʥʮʽʷ). ɯʟʦʪʦʧʥʠʡ ʩʢʣʘʜ 

ʚʠʟʥʘʯʘʣʠ ʥʘ ʽʦʥʥʦʤʫ ʤʽʢʨʦʟʦʥʜʽ Cameca IMS 3F. ɺʩʷ ʤʝʪʦʜʦʣʦʛʽʷ ʧʽʜʛʦʪʦʚʢʠ ʟʨʘʟʢʽʚ, 

ʧʨʦʮʝʜʫʨ, ʨʦʟʨʘʭʫʥʢʽʚ ʽ ʛʨʘʬʽʯʥʠʭ ʧʦʙʫʜʦʚ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʽʢʫ ʜʝʪʘʣʴʥʦ ʚʠʢʣʘʜʝʥʘ ʫ 

ʧʨʘʮʽ (ɭʤʝʮʴ ʽ ʽʥ., 2011; Emetz et al, 2012). 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ʉʫʤʘʨʥʦ, ʧʦ ʚʩʽʭ ʜʦʩʣʽʜʞʝʥʠʭ ʟʨʘʟʢʘʭ, 

ʫʨʘʥʽʥʽʪ ʅʦʚʦʢʦʩʪʷʥʪʠʥʽʚʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ ʤʽʩʪʠʪʴ ʚʽʜ 57,92 ʜʦ 62,51 ʤʘʩ% U ʽ ʚʽʜ 12,91 

ʜʦ 19,4 ʤʘʩ. % Pb. ʉʘʤʦʨʦʜʥʠʡ ʩʚʠʥʝʮʴ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʩʫʙʤʽʢʨʦʥʥʦʾ 

ʚʢʨʘʧʣʝʥʦʩʪʽ ʚ ʫʨʘʥʽʥʽʪʽ. ɺ ʫʨʘʥʽʥʽʪʽ ʧʦʩʪʽʡʥʦ ʥʘʷʚʥʠʡ Ca ʟʘ ʚʠʩʦʢʠʭ ʚʤʽʩʪʽʚ, ʷʢʽ 

ʢʦʣʠʚʘʶʪʴʩʷ ʚʽʜ 1,54 ʜʦ 3,95 ʤʘʩ%, Si ï ʚʜ̔ 0,09 ʜʦ 0,75 ʤʘʩ% ʽ Ti ï ʚʽʜ 0,02 ʜʦ 0,77 

ʤʘʩ%. ɿ ʽʥʰʠʭ ʝʣʝʤʝʥʪʽʚ ʚʠʷʚʣʝʥʦ Fe (0,00..0,51), Zr (0,00..1,32), Th (0,00..2,56), Mn 

(0,00..0,11), Y (0,00..0,5), Dy (0,03..0,20) ʽ K (0,13..0,18 ʤʘʩ%). ɺʤʽʩʪʠ V ʽ P ï ʟʘ ʤʝʞʘʤʠ 

ʯʫʪʣʠʚʦʩʪʽ ʘʥʘʣʽʟʫ. ʆʪʞʝ, ʪʘʢ ʩʘʤʦ, ʷʢ ʽ ʧʨʦʞʠʣʢʦʚʦ-ʚʢʨʘʧʣʝʥʠʡ ʫʨʘʥʽʥʽʪ-ʥʘʩʪʫʨʘʥ 

ɾʦʚʪʦʨʽʯʝʥʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ, ʫʨʘʥʽʥʽʪ ʅʦʚʦʢʦʩʪʷʥʪʠʥʽʚʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ ʟʙʘʛʘʯʝʥʠʡ ʥʘ 

Zr, Ca, Ti ʽ Si, ʦʜʥʘʢ ʚʤʽʩʪ V ʻ ʧʦʨʽʚʥʷʥʦ ʤʽʟʝʨʥʠʤ. ʎʠʨʢʦʥʽʻʥʦʩʥʽʩʪʴ ʫʨʘʥʽʥʽʪʫ ʤʦʞʥʘ 

ʚʚʘʞʘʪʠ ʭʘʨʘʢʪʝʨʥʦʶ ʜʣʷ ʫʨʘʥʽʥʽʪʫ ʅʦʚʦʢʦʩʪʷʥʪʠʥʽʚʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ ʟʘ ʩʧʦʥʪʘʥʥʠʤʠ 

ʚʠʢʣʶʯʝʥʥʷʤʠ ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʟʘʩʚʽʜʯʫʻ ʧʦʜʽʙʥʽʩʪʴ ʫʤʦʚ ʢʨʠʩʪʘʣʽʟʘʮʽʾ ʫʨʘʥʽʥʽʪʽʚ ʷʢ ʚ 

ʘʣʴʙʽʪʠʪʘʭ ɯʥʛʫʣʴʩʴʢʦʛʦ ʤʝʛʘʙʣʦʢʫ, ʪʘʢ ʽ ʂʨʠʚʦʨʽʞʩʴʢʦ-ʂʨʝʤʝʥʯʫʮʴʢʦʾ ʟʦʥʠ.  

 ʋʨʘʥʽʥʽʪ ʷʚʣʷʻ ʩʦʙʦʶ ʩʪʨʫʢʪʫʨʫ ʬʣʶʦʨʠʪʦʚʦʛʦ ʪʠʧʫ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʤʝʥʰʠʭ 

ʢʘʪʽʦʥʽʚ U4+ (1.00 ¡) ʚʩʝʨʝʜʠʥʽ ʢʫʙʘ ʙʽʣʴʰʠʭ ʘʥʽʦʥʽʚ O2- (1.35 ¡) (ʫʱʽʣʴʥʝʥʥʷ, ʷʢʝ 

ʥʘʟʠʚʘʻʪʴʩʷ çʘʥʪʠʩʪʨʫʢʪʫʨʦʶè), ʽʟʦʪʦʧʥʽ ʨʘʜʽʫʩʠ ʚʟʷʪʽ ʟ ʧʨʘʮʽ (Shannon, 1976). 

ɻʝʢʩʘʝʜʨʠʯʥʽ ʢʦʦʨʜʠʥʘʮʽʡʥʽ ʽʦʥʥʽ ʨʘʜʽʫʩʠ Y3+ (1,019) ʽ Th4+ (1,05 ¡) ʧʦʜʽʙʥʽ ʜʦ ʨʘʜʽʫʩʫ 

U4+. ɻʝʢʩʘʝʜʨʠʯʥʽ ʢʦʦʨʜʠʥʘʮʽʡʥʽ ʽʦʥʥʽ ʨʘʜʽʫʩʠ Zr4+ (0,84) ʽ Ti4+ (0,74 ¡) ʤʝʥʰʽ ʽ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʰʝʩʪʠʚʘʣʝʥʪʥʠʤʠ ʢʦʦʨʜʠʥʘʮʽʡʥʠʤʠ ʨʘʜʽʫʩʘʤʠ U6+ (0,86) ʽ Fe3+ (0,78 ¡). 

ʊʦʤʫ ʚʢʣʶʯʝʥʥʷ Zr4+ ʽ Ti4+ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʥʘʜʤʽʨʥʫ ʢʦʥʮʝʥʪʨʘʮʽʶ U ʚ ʦʢʠʩʣʝʥʦʤʫ 

ʩʪʘʥʽ 6+, ʪʦʜʽ ʷʢ ʜʦʤʽʰʢʠ Th ʽ Y ʜʝʤʦʥʩʪʨʫʶʪʴ ʢʨʠʩʪʘʣʽʟʘʮʽʶ ʫʨʘʥʽʥʪʫ ʟ ʙʽʣʴʰ 

ʚʽʜʥʦʚʣʝʥʠʭ ʨʦʟʯʠʥʽʚ ʟ ʤʦʞʣʠʚʠʤ ʚʢʣʶʯʝʥʥʷʤ Fe2+ (0,92 ¡). 

ʍʽʤʽʯʥʠʡ ʚʽʢ ʫʨʘʥʽʥʽʪʫ-B, ʨʦʟʨʘʭʦʚʘʥʠʡ ʟʘ ʢʽʣʴʢʽʩʥʠʤʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤʠ U/Pb 

ʧʦʢʘʟʘʚ ʚʘʨʽʘʮʽʾ ʚʽʜ 1457 ʜʦ 1880 ʤʣʥ.ʨ. 

ɺʤʽʩʪ Th ʚ ʫʨʘʥʽʥʽʪʽ-A ʚʘʨʽʶʻ ʚʽʜ 754 ʜʦ 3052 ʛ/ʪ, ʘ ʚ ʫʨʘʥʽʥʽʪʽ-B ï ʚʽʜ 69 ʜʦ 150 

ʛ/ʪ, ʱʦ ʜʦʩʠʪʴ ʤʘʣʦ, ʱʦʙ ʢʦʤʧʝʥʩʫʚʘʪʠ ʚʠʥʦʩ 208Pb ʟ ʫʨʘʥʽʥʽʪʽʚ.  

ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ 207Pb/206Pb ʚ ʫʨʘʥʽʥʽʪʽ-A ʧʦʢʘʟʫʶʪʴ ʚʽʢ ʚʽʜ 1725Ñ55 ʜʦ 

1841Ñ3 ʤʣʥ ʨ. ɼʠʩʢʦʨʜʽʷ, ʧʦʙʫʜʦʚʘʥʘ ʯʝʨʝʟ 5 ʪʦʯʦʢ, ʧʝʨʝʪʥʫʣʘ ʢʦʥʢʦʨʜʽʶ ʥʘ ʚʽʜʤʽʪʮʽ 
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1780Ñ28 ʤʣʥ ʨ. (ʨʠʩ. 1). ʉʂɿɺ ʥʠʟʴʢʝ, ʨʽʚʥʝ 4,8, ʱʦ ʧʦʢʘʟʫʻ ʥʠʟʴʢʫ ʜʦʩʪʦʚʽʨʥʽʩʪʴ 

ʨʝʟʫʣʴʪʘʪʫ.  

ɺ ʫʨʘʥʽʥʽʪʽ-B ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 207Pb/206Pb ʚʽʜʧʦʚʽʜʘʻ ʚʽʢʫ ʚʽʜ 1810Ñ2 ʜʦ 1811Ñ4 

ʤʣʥ.ʨ. ɼʠʩʢʦʨʜʽʷ ʥʘ ʨʠʩ. 2 ʧʝʨʝʪʠʥʘʻ ʢʦʥʢʦʨʜʽʶ ʥʘ ʚʽʜʤʽʪʮʽ 1810Ñ11 ʤʣʥ.ʨ. ʟʘ ʉʂɿɺ 

0,048, ʱʦ ʙʣʠʟʴʢʦ ʜʦ ʜʘʪʠ, ʦʪʨʠʤʘʥʦʾ ʟʘ ʚʠʤʽʨʘʤʠ ʚ ʫʨʘʥʽʥʽʪʽ-ɸ, ʦʜʥʘʢ ʥʘ ʙʣʠʟʴʢʦ 50 

ʤʣʥ.ʨ. ʙʽʣʴʰʝ, ʥʽʞ ʜʘʪʘ, ʦʪʨʠʤʘʥʘ ʜʣʷ ʫʨʘʥʽʥʽʪʫ-ʥʘʩʪʫʨʘʥʫ ɾʦʚʪʦʨʽʯʝʥʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ 

(ɭʤʝʮʴ ʽ ʽʥ., 2011). 

  
ʈʠʩ. 1. U-Pb ʢʦʥʢʦʨʜʽʷ ʜʣʷ ʫʨʘʥʽʥʽʪʫ-ɸ. ʈʠʩ. 2. U-Pb ʢʦʥʢʦʨʜʽʷ ʜʣʷ ʫʨʘʥʽʥʽʪʫ-ɺ. 

 

ɺʠʩʥʦʚʢʠ. ʋʨʘʥʽʥʽʪʠ ʅʦʚʦʢʦʩʪʷʥʪʠʥʽʚʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ ʧʦʜʽʙʥʽ ʟʘ ʭʽʤʽʯʥʠʤ 

ʩʢʣʘʜʦʤ: ʙʘʛʘʪʽ ʥʘ Ca, ʤʽʩʪʷʪʴ Ti, Si ʽ ʧʝʨʝʚʘʞʥʦ ʚʢʣʶʯʘʶʪʴ Fe. ʊʘʢʦʞ, ʪʨʴʦʤʘ ʘʥʘʣʽʟʘʭ 

ʚʠʷʚʣʝʥʦ K. ʎʽ ʝʣʝʤʝʥʪʠ ʚʽʜʦʙʨʘʞʘʶʪʴ ʤʽʥʝʨʘʣʴʥʠʡ ʩʢʣʘʜ ʤʘʛʥʝʪʠʪ-ʢʘʣʴʮʠʪ-

ʬʣʦʛʦʧʽʪʦʚʠʭ ʘʣʴʙʽʪʠʪʽʚ ʽ ʚʢʘʟʫʶʪʴ ʥʘ ʪʝ, ʱʦ ʫʨʘʥʽʥʽʪ ʢʨʠʩʪʘʣʽʟʫʚʘʚʩʷ ʟ ʬʣʶʾʜʽʚ, 

ʙʘʛʘʪʠʭ ʥʘ Ca-, K- ʽ Zr, ʷʢʽ ʘʛʨʝʩʠʚʥʦ ʨʦʟʯʠʥʷʣʠ Na-ʘʣʶʤʦʩʠʣʽʢʘʪʠ (ʝʛʽʨʠʥ, Na-

ʘʤʬʽʙʦʣʠ ʪʘ ʘʣʴʙʽʪ) ʽ Ti-ʤʽʥʝʨʘʣʠ (ʽʣʴʤʝʥʽʪ, ʪʠʪʘʥʽʪ ʽ ʨʫʪʠʣ). ɺʤʽʩʪʠ Th ʽ Y ʻ ʜʫʞʝ 

ʤʽʥʣʠʚʠʤʠ, ʭʘʘʢʪʝʨʠʟʫʶʯʠ ʣʦʢʘʣʴʥʝ ʟʙʘʛʘʯʝʥʥʷ ʫʨʘʥʽʥʽʪʫ ʥʘ ʮʽ ʝʣʝʤʝʥʪʠ. 

ʂʨʠʩʪʘʣʽʟʘʮʽʷ ʬʣʦʛʦʧʽʪʫ ʚ ʘʩʦʮʽʘʮʽʾ ʟ ʫʨʘʥʽʥʽʪʦʤ ʚʢʘʟʫʻ ʥʘ ʤʦʞʣʠʚʫ ʫʯʘʩʪʴ 

ʬʪʦʨʨʦʟʯʠʥʥʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʟʜʘʪʥʠʭ ʧʝʨʝʥʦʩʠʪʠ Th. 

ɺʽʢ ʫʨʘʥʽʥʽʪʫ ʅʦʚʦʢʦʩʪʷʥʪʠʥʽʚʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ, ʷʢʠʡ ʦʪʨʠʤʘʥʦ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʧʨʦʚʝʜʝʥʠʭ U-Pb ʽʟʦʪʦʧʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʘ ʩʘʤʝ 1780Ñ28 ʤʣʥ ʨ. ʽ 1810Ñ11 ʤʣʥ. ʨʦʢʽʚ, 

ʧʽʜʪʚʝʨʜʞʫʻ ʢʦʨʝʢʪʥʽʩʪʴ ʙʽʣʴʰ ʨʘʥʥʽʭ ʽʟʦʪʦʧʥʠʭ ʜʘʪʫʚʘʥʴ ʤʝʪʦʜʦʤ TIMS U-Pb ʧʦ 

ʫʨʘʥʽʥʽʪʦʚʠʭ ʽ ʪʠʪʘʥʦʚʠʭ ʢʦʥʮʝʥʪʨʘʪʘʭ (ʑʝʨʙʘʢ, 1987; ʑʝʨʙʘʢ, ɭʣʽʩʻʻʚʘ, 1979). 

ɿʥʘʯʝʥʥʷ ʭʽʤʽʯʥʦʛʦ ʚʽʢʫ, ʨʦʟʨʘʭʦʚʘʥʽ ʟʘ ʢʽʣʴʢʽʩʥʠʤʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤʠ U/Pb ʚ 

ʫʨʘʥʽʥʽʪʽ, ʟʜʝʙʽʣʴʰʦʛʦ ʜʝʤʦʥʩʪʨʫʶʪʴ ʟʥʘʯʥʽ ʚʪʨʘʪʠ Pb ʫʨʘʥʽʥʽʪʦʤ, ʘʣʝ, ʚ ʮʽʣʦʤʫ, 

ʩʧʽʚʩʪʘʚʠʤʽ ʟ ʦʪʨʠʤʘʥʠʤʠ ʽʟʦʪʦʧʥʠʤʠ ʜʘʪʘʤʠ. 

 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 
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ɺʠʩʦʮʴʢʠʡ ʆ.ɹ. 

ɯʥʩʪʠʪʫʪ ʛʝʦʭʽʤʽʾ, ʤʽʥʝʨʘʣʦʛʽʾ ʪʘ ʨʫʜʦʫʪʚʦʨʝʥʥʷ ʽʤ. ʄ.ʇ. ʉʝʤʝʥʝʥʢʘ ʅɸʅ ʋʢʨʘʾʥʠ, 

ʧʨ. ʇʘʣʣʘʜʽʥʘ, 34, ʂʠʾʚ-142, E-mail: vysotsky@nas.gov.ua 

 

The author made an attempt to summarize the available materials on petrology, 

geochemistry and geochronology of metaeffusives of the Klesiv series of the Osnytsk block, 

taking into account the latest data. The main paleoefusives of the Rokytniv District are part 

of the Osnytsk Volcano-Plutonic Association (VPA) of the block of the same name in the 

northwestern part of the Ukrainian Shield. Metaefusives of the main branch of the Klesiv 

series belong to calcareous-alkaline formations with a pronounced subalkaline tendency 

and can be considered as differentials of a single basalt-andesitobasalt-dacite-rhyolite 

series. Such series are characteristic of island arcs and active continental margins. The age 

of metadiabase porphyrites from the xenolith of these rocks in Osnytsia granites was 

determined by zircon. The age of 2015 Ma is the most probable time of formation of 

metadiabase porphyrites of the Klesiv series. Which corresponds to the upper limit of 

manifestations of volcanism. 

 

THE MAIN METAEFUSIVES OF THE OSNYTSKY BLOCK, THEIR 

GEOLOGICAL POSITION, GEOCH EMICAL, PETROLOGICAL FEATURES AND 

AGE 

Vysotsky O.B. 

M.P. Semenenko Institute of Geochemistry, Mineralogy and Ore Formation of the National 

Academy of Sciences of Ukraine, Kyiv, vysotsky@nas.gov.ua 

 

ɺʩʪʫʧ. ʆʩʥʠʮʴʢʠʡ ʙʣʦʢ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʦʾ ʯʘʩʪʠʥʠ (ɺʦʣʠʥʩʴʢʦʛʦ ʤʝʛʘʙʣʦʢʫ) 

ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʽʥʰʠʭ ʾʾ ʪʝʢʪʦʥʽʯʥʠʭ ʩʪʨʫʢʪʫʨ ʪʠʤ, ʱʦ ʩʢʣʘʜʝʥʠʡ 

ʫʪʚʦʨʝʥʥʷʤʠ ʻʜʠʥʦʾ ʧʨʦʪʝʨʦʟʦʡʩʴʢʦʾ ʚʫʣʢʘʥʦ-ʧʣʫʪʦʥʽʯʥʦʾ ʘʩʦʮʽʘʮʽʾ (ɺʇɸ). ɼʘʥʘ ɺʇɸ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʠʩʣʠʤʠ, ʩʝʨʝʜʥʽʤʠ ʪʘ ʦʩʥʦʚʥʠʤʠ ʧʦʨʦʜʘʤʠ ʦʩʥʠʮʴʢʦʛʦ ʢʦʤʧʣʝʢʩʫ ʪʘ 

ʙʽʣʴʰ ʨʘʥʥʽʤʠ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʥʠʤʠ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʪʝʨʠʛʝʥʥʠʤʠ ʧʦʨʦʜʘʤʠ ʢʣʝʩʽʚʩʴʢʦʾ 

ʩʝʨʽʾ, ʷʢʘ ʟʘ ʯʠʥʥʦʶ ʭʨʦʥʦʩʪʨʘʪʠʛʨʘʬʽʯʥʦʶ ʩʭʝʤʦʶ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʶ 

(ʢʨʠʚʦʨʦʞʽʶ-ʢʣʝʩʦʚʽʶ) (ʂʦʨʝʣʷʮʽʡʥʘ ʭʨʦʥʦʩʪʨʘʪʠʛʨʘʬʽʯʥʘ ʩʭʝʤʘé, 2004).  

ʇʝʨʰʽ ʚʠʟʥʘʯʝʥʽ ʚʢʘʟʽʚʢʠ ʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʜʽʣʝʥʥʷ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʪʝʨʠʛʝʥʥʦʾ 

ʬʦʨʤʘʮʽʾ, ʩʬʦʨʤʦʚʘʥʦʾ ʜʦ ʽʥʪʨʫʟʽʡ ʦʩʥʠʮʴʢʠʭ ʛʨʘʥʽʪʽʚ, ʟʥʘʭʦʜʠʤʦ ʚ ʨʦʙʦʪʘʭ ɻ. ʗ. 

ʍʘʪʫʥʮʝʚʦʾ (ʍʘʪʫʥʮʝʚʘ,1967), ʷʢʘ ʧʨʠʭʦʜʠʪʴ ʜʦ ʚʠʩʥʦʚʢʫ ʧʨʦ ʪʝ, ʱʦ ʚ ʨʘʡʦʥʽ ʨʦʟʚʠʪʢʫ 

ʦʩʥʠʮʴʢʦʛʦ ʢʦʤʧʣʝʢʩʫ ʟʙʝʨʽʛʘʶʪʴʩʷ ʙʝʟʩʫʤʥʽʚʥʽ ʨʝʣʽʢʪʠ ʽʩʥʫʚʘʥʥʷ ʪʫʪ ʧʦʨʽʜ ʜʽʘʙʘʟ-

ʢʝʨʘʪʦʬʽʨʦʚʦʾ ʬʦʨʤʘʮʽʾ, ʷʢʘ ʧʽʟʥʽʰʝ, ʫ ʟʚôʷʟʢʫ ʽʟ ʩʢʣʘʜʢʦʫʪʚʦʨʝʥʥʷʤ, ʷʢʝ 

ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʴ ʟʥʘʯʥʠʤʠ ʛʨʘʥʽʪʥʠʤʠ ʽʥʪʨʫʟʽʷʤʠ, ʙʫʣʘ ʤʝʪʘʤʦʨʬʽʟʦʚʘʥʘ ʽ 

ʧʝʨʝʪʚʦʨʝʥʘ ʚ ʧʦʨʦʜʠ ʜʽʦʨʠʪ-ʣʝʧʪʠʪʦʚʦʾ ʬʦʨʤʘʮʽʾ. ɺ ʥʘʩʪʫʧʥʠʭ ʨʦʙʦʪʘʭ ɻ. ʗ. 

ʍʘʪʫʥʮʝʚʘ (ʍʘʪʫʥʮʝʚʘ,1972(1,2)) ʦʙˇʨʫʥʪʦʚʫʻ ʚʠʜʽʣʝʥʥʷ ʜʚʦʭ ʚʫʣʢʘʥʦʛʝʥʥʠʭ ʬʦʨʤʘʮʽʡ 

(ʢʝʨʘʪʦʬʽʨ-ʜʽʘʙʘʟʦʚʦʾ ʽ ʣʝʧʪʠʪʦʚʦʾ) ʪʘ ʧʨʦʧʦʥʫʻ ʾʭ ʨʦʟʛʣʷʜʘʪʠ ʚ ʦʙôʻʤʽ ʢʣʝʩʽʚʩʴʢʦʾ ʩʝʨʽʾ, 

ʷʢʘ ʟʘʡʤʘʻ ʙʽʣʴʰ ʚʠʩʦʢʝ ʩʪʨʘʪʠʛʨʘʬʽʯʥʝ ʧʦʣʦʞʝʥʥʷ, ʥʽʞ ʧʦʨʦʜʠ ʪʝʪʝʨʽʚʩʴʢʦʾ ʩʝʨʽʾ 

(ʂʦʨʝʣʷʮʽʡʥʘ ʭʨʦʥʦʩʪʨʘʪʠʛʨʘʬʽʯʥʘ ʩʭʝʤʘé, 2004).  

ʆʩʦʙʣʠʚʦʩʪʽ ʙʫʜʦʚʠ ʜʘʥʦʾ ʪʝʨʠʪʦʨʽʾ ʚʠʢʣʘʜʝʥʽ ʚ ʯʠʩʣʝʥʠʭ ʨʦʙʦʪʘʭ ʨʽʟʥʦʛʦ 

ʩʧʨʷʤʫʚʘʥʥʷ ʟʘ ʜʦʩʠʪʴ ʪʨʠʚʘʣʠʡ ʧʝʨʽʦʜ ʾʾ ʚʠʚʯʝʥʥʷ, ʪʦʤʫ ʘʚʪʦʨ ʨʦʙʠʪʴ ʩʧʨʦʙʫ 

ʫʟʘʛʘʣʴʥʠʪʠ ʥʘʷʚʥʽ ʤʘʪʝʨʽʘʣʠ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʦʩʪʘʥʥʽʭ ʜʘʥʠʭ. 

ɻʝʦʣʦʛʽʯʥʘ ʧʦʟʠʮʽʷ ʦʩʥʦʚʥʠʭ ʤʝʪʘʝʬʫʟʠʚʽʚ. ʂʣʝʩʽʚʩʴʢʘ ʩʝʨʽʷ ʦʙôʻʜʥʫʻ ʝʬʫʟʠʚʠ 

ʦʩʥʦʚʥʦʛʦ, ʢʠʩʣʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʩʢʣʘʜʫ, ʷʢʽ ʩʠʣʴʥʦ ʧʝʨʝʨʦʙʣʝʥʽ ʥʘʩʪʫʧʥʠʤʠ ʧʨʦʮʝʩʘʤʠ 

ʤʝʪʘʤʦʨʬʽʟʤʫ ʪʘ ʛʨʘʥʽʪʠʟʘʮʽʾ ʽ ʟʘʡʤʘʪ ɹʙʽʣʴʰ ʚʠʩʦʢʝ ʩʪʨʘʪʠʛʨʘʬʽʯʥʝ ʧʦʣʦʞʝʥʥʷ ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʤʝʪʘʤʦʨʬʽʪʘʤʠ ʪʝʪʝʨʽʚʩʴʢʦʾ ʩʝʨʽʾ. ʇʨʝʜʩʪʘʚʣʝʥʘ ʜʽʘʙʘʟʘʤʠ, ʜʽʘʙʘʟʦʚʠʤʠ ʽ 

ʘʥʜʝʟʠʪʦʚʠʤʠ ʧʦʨʬʽʨʠʪʘʤʠ, ʜʘʮʠʪʦʚʠʤʠ, ʢʚʘʨʮʦʚʠʤʠ ʽ ʬʝʣʴʟʠʪʦʚʠʤʠ ʧʦʨʬʽʨʘʤʠ. 

mailto:vysotsky@nas.gov.ua
vysotsky@nas.gov.ua
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ɺ ʤʝʞʘʭ ʆʩʥʠʮʴʢʦʛʦ ʙʣʦʢʫ ʢʠʩʣʽ ʝʬʫʟʠʚʠ ʫ ʩʚʦʾʡ ʙʽʣʴʰʦʩʪʽ ʨʦʟʧʦʚʩʶʜʞʝʥʽ ʚ ʡʦʛʦ 

ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʽ, ʧʝʨʝʚʘʞʥʦ ʚ ʨʘʡʦʥʽ ʩʤʪ. ʂʣʝʩʽʚ, ʜʝ ʚʦʥʠ ʩʢʣʘʜʘʶʪʴ ʟʥʘʯʥʫ ʯʘʩʪʠʥʫ 

ʂʣʝʩʽʚʩʴʢʦʾ ʧʘʣʝʦʢʘʣʴʜʝʨʠ, ʘ ʦʩʥʦʚʥʽ ï ʧʝʨʝʚʘʞʘʶʪʴ ʫ ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʽ - ʩʢʣʘʜʘʶʯʠ 

ʤʘʡʞʝ ʧʦʚʥʽʩʪʶ ʉʥʦʚʠʜʦʚʠʮʴʢʫ ʧʘʣʝʦʢʘʣʴʜʝʨʫ.  

ʆʩʥʦʚʥʽ ʝʬʫʟʠʚʠ ʟʘʣʷʛʘʶʪʴ ʫ ʚʠʛʣʷʜʽ ʥʝʧʨʘʚʠʣʴʥʠʭ ʧʣʘʩʪʦʧʦʜʽʙʥʠʭ ʪʽʣ, ʣʽʥʟ ʽ 

ʢʩʝʥʦʣʽʪʦʧʦʜʽʙʥʠʭ ʨʝʣʽʢʪʽʚ ʨʽʟʥʦʾ ʧʦʪʫʞʥʦʩʪʽ (ʚʽʜ 0,1ï0,5 ʜʦ 5ï12, ʨʽʜʢʦ 15ï25 ʤ). 

ʂʦʥʪʘʢʪʠ ʟ ʚʤʽʱʫʶʯʠʤʠ ʧʦʨʦʜʘʤʠ ʷʢ ʧʦʩʪʫʧʦʚʽ ʪʘʢ ʽ ʯʽʪʢʽ. ɺ ʤʝʞʘʭ ʚʠʜʽʣʝʥʠʭ ʢʨʫʧʥʠʭ 

ʚʫʣʢʘʥʽʯʥʠʭ ʩʪʨʫʢʪʫʨ ʮʝʥʪʨʘʣʴʥʦʛʦ ʪʠʧʫ (ʧʘʣʝʦʢʘʣʴʜʝʨ) ʝʬʫʟʠʚʠ ʢʣʝʩʽʚʩʴʢʦʾ ʩʝʨʽʾ ï ʮʝ 

ʪʦʚʱʽ ʧʦʢʨʠʚʥʦʛʦ ʪʠʧʫ, ʥʘ ʱʦ ʚʢʘʟʫʶʪʴ ʨʽʜʢʽ ʟʥʘʭʽʜʢʠ ʨʝʣʽʢʪʽʚ ʪʫʬʦʛʝʥʥʠʭ ʧʦʨʽʜ ʘʙʦ 

ʽʥʰʠʭ ʝʢʩʪʨʫʟʠʚʥʠʭ ʫʪʚʦʨʝʥʴ. ʅʘ ʮʝ ʪʘʢʦʞ ʚʢʘʟʫʶʪʴ ʤʽʢʨʦʩʪʨʫʢʪʫʨʥʽ ʦʩʦʙʣʠʚʦʩʪʽ 

ʩʣʘʙʦ ʟʤʽʥʝʥʠʭ ʝʬʫʟʠʚʥʠʭ ʧʦʨʽʜ ʦʩʥʦʚʥʦʛʦ ʩʢʣʘʜʫ ï ʦʬʽʪʦʚʘ, ʜʽʘʙʘʟʦʚʘ, ʨʽʜʰʝ 

ʤʽʢʨʦʜʽʘʙʘʟʦʚʘ ʩʪʨʫʢʪʫʨʠ, ʚʽʜʩʫʪʥʽʩʪʴ ʨʝʣʽʢʪʽʚ ʨʦʟʢʨʠʩʪʘʣʽʟʦʚʘʥʦʛʦ ʩʢʣʘ, 

ʤʠʛʜʘʣʝʢʘʤôʷʥʠʭ ʩʪʨʫʢʪʫʨ, ʥʝʨʽʜʢʦ ʩʝʨʝʜʥʴʦʟʝʨʥʠʩʪʠʡ ʩʢʣʘʜ. ʂʨʽʤ ʧʣʘʩʪʦʧʦʜʽʙʥʦʾ 

ʬʦʨʤʠ ʪʽʣ, ʜʽʘʙʘʟʠ ʽ ʜʽʘʙʘʟʦʚʽ ʧʦʨʬʽʨʠʪʠ ʫʪʚʦʨʶʶʪʴ ʢʨʫʪʦʧʘʜʘʶʯʽ ʯʽʪʢʽ ʜʘʡʢʦʧʦʜʽʙʥʽ 

ʪʽʣʘ, ʚʠʷʚʣʝʥʽ ʚ ʈʦʢʠʪʥʽʚʩʴʢʦʤʫ ʽ ʊʦʤʘʰʛʦʨʦʜʩʴʢʦʤʫ ʢʘʨô̒ ʨʘʭ. ʇʦʪʫʞʥʽʩʪʴ ʞʠʣʴʥʠʭ 

ʜʽʘʙʘʟʽʚ ʥʝʧʦʩʪʽʡʥʘ ʽ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 20ï40 ʩʤ ʜʦ 2,5ï3 ʤ. ʄʦʞʣʠʚʦ, ʧʦʜʽʙʥʽ 

ʢʨʫʪʦʧʘʜʘʶʯʽ ʜʘʡʢʦʚʽ ʪʽʣʘ ʜʽʘʙʘʟʽʚ ʩʣʽʜ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʧʽʜʚʽʜʥʽ ʢʘʥʘʣʠ, ʧʦ ʷʢʠʤ 

ʚʧʨʦʚʘʜʞʫʚʘʣʘʩʴ ʙʘʟʘʣʴʪʦʚʘ ʤʘʛʤʘ ʫ ʚʝʨʭʥʽ ʩʪʨʫʢʪʫʨʥʽ ʧʦʚʝʨʭʠ. ʉʫʜʷʯʠ ʟ ʜʦʙʨʦʾ 

ʟʙʝʨʝʞʝʥʦʩʪʽ ʜʽʘʙʘʟʽʚ ʽʟ ʜʘʡʢʦʧʦʜʽʙʥʠʭ ʪʽʣ, ʦʩʪʘʥʥʽ ʙʫʣʠ ʤʝʥʰ ʩʧʨʠʷʪʣʠʚʠʤʠ ʜʦ 

ʧʨʦʮʝʩʽʚ ʛʨʘʥʽʪʠʟʘʮʽʾ, ʥʽʞ ʧʣʘʩʪʦʚʽ ʪʽʣʘ ʜʽʘʙʘʟʽʚ.ɺʫʣʢʘʥʽʯʥʝ ʧʦʭʦʜʞʝʥʥʷ ʙʽʣʴʰʦʩʪʽ 

ʧʦʨʽʜ ʢʣʝʩʽʚʩʴʢʦʾ ʩʝʨʽʾ ʙʝʟʟʘʧʝʨʝʯʥʦ ʜʦʚʦʜʠʪʴʩʷ ʾʭ ʪʝʢʩʪʫʨʥʠʤʠ ʽ ʩʪʨʫʢʪʫʨʥʠʤʠ 

ʦʩʦʙʣʠʚʦʩʪʷʤʠ, ʭʽʤʽʯʥʠʤ ʪʘ ʤʽʥʝʨʘʣʴʥʠʤ ʩʢʣʘʜʦʤ. ɺʽʜʤʽʯʘʶʪʴʩʷ ʪʝʢʩʪʫʨʠ ʪʝʯʽʾ ʣʘʚ, 

ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʚʫʣʢʘʥʽʯʥʽ ʙʦʤʙʠ, ʩʧʝʮʠʬʽʯʥʽ ʤʠʛʜʘʣʝʚʠʜʥʽ ʦʙʦʩʦʙʣʝʥʥʷ, ʟʚʠʯʘʡʥʽ 

ʧʦʨʬʽʨʦʚʽ ʩʪʨʫʢʪʫʨʠ. ʋ ʧʨʦʮʝʩʽ ʛʨʘʥʽʪʠʟʘʮʽʾ ʚʫʣʢʘʥʽʪʠ ʢʣʝʩʽʚʩʴʢʦʾ ʩʝʨʽʾ ʧʝʨʝʪʝʨʧʽʣʠ 

ʟʥʘʯʥʽ ʟʤʽʥʠ, ʷʢʽ ʚʽʜʦʙʨʘʟʠʣʦʩʴ ʚ ʧʝʨʝʙʫʜʦʚʽ ʪʝʢʩʪʫʨʥʦ-ʩʪʨʫʢʪʫʨʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʮʠʭ 

ʧʦʨʽʜ ʽ, ʦʩʦʙʣʠʚʦ, ʾʭ ʤʽʥʝʨʘʣʴʥʦʛʦ ʩʢʣʘʜʫ, ʱʦ ʚʠʨʘʞʘʻʪʴʩʷ ʚ ʫʢʨʫʧʥʝʥʥʽ ʟʝʨʝʥ ʦʩʥʦʚʥʦʾ 

ʤʘʩʠ, ʢʦʨʦʜʫʚʘʥʥʽ ʚʢʨʘʧʣʝʥʠʢʽʚ, ʟʘʤʽʱʝʥʥʽ ʧʝʨʚʠʥʥʠʭ ʪʝʤʥʦʢʦʣʴʦʨʦʚʠʭ ʤʽʥʝʨʘʣʽʚ 

ʘʤʬʽʙʦʣʦʤ ʽ ʙʽʦʪʠʪʦʤ, ʜʝʘʥʦʨʪʠʟʘʮʽʾ ʧʣʘʛʽʦʢʣʘʟʫ ʽ ʡʦʛʦ ʤʫʩʢʦʚʽʪʠʟʘʮʽʾ, ʧʦʚʩʶʜʥʠʡ 

ʨʦʟʚʠʪʦʢ ʝʧʽʜʦʪʫ. ɺ ʝʬʫʟʠʚʘʭ ʦʩʥʦʚʥʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʩʢʣʘʜʫ ʟôʷʚʣʷʶʪʴʩʷ ʥʝʭʘʨʘʢʪʝʨʥʽ 

ʜʣʷ ʮʠʭ ʧʦʨʽʜ ʢʘʣʽʰʧʘʪ ʽ ʢʚʘʨʮ, ʢʽʣʴʢʽʩʪʴ ʷʢʠʭ ʟʙʽʣʴʰʫʻʪʴʩʷ ʧʦ ʤʽʨʽ ʧʽʜʩʠʣʝʥʥʷ 

ʤʝʪʘʤʦʨʬʽʟʤʫ ʚʠʩʭʽʜʥʠʭ ʧʦʨʽʜ. ʊʘʢʠʤ ʯʠʥʦʤ, ʨʽʟʥʝ ʧʝʨʚʠʥʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʦʙôʻʤʽʚ 

ʦʩʥʦʚʥʠʭ, ʩʝʨʝʜʥʽʭ ʪʘ ʢʠʩʣʠʭ ʝʬʫʟʠʚʽʚ ʚ ʢʨʝʤʠʭ ʪʦʚʱʘʭ ʢʣʝʩʽʚʩʴʢʦʾ ʩʝʨʽʾ ʚ ʧʽʜʩʫʤʢʫ 

ʦʙʫʤʦʚʠʣʦ ʩʢʣʘʜ ʢʽʥʮʝʚʠʭ ʧʨʦʜʫʢʪʽʚ ʪʘ ʾʭ ʧʝʪʨʦʛʨʘʬʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ.  

ɻʝʦʭʨʦʥʦʣʦʛʽʯʥʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʚʽʢ ʚʫʣʢʘʥʽʟʤʫ ʽ ʛʨʘʥʽʪʠʟʘʮʽʾ ʚ 

ʆʩʥʠʮʴʢʦʤʫ ʙʣʦʮʽ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʜʦʩʠʪʴ ʙʣʠʟʴʢʠʤʠ ʟʥʘʯʝʥʥʷʤʠ (ɺʠʩʦʮʴʢʠʡ, 2021). 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʦʨʦʜʠ ʢʣʝʩʽʚʩʴʢʦʾ ʩʝʨʽʾ ʽ ʦʩʥʦʚʥʽ ʽʥʪʨʫʟʠʚʥʽ ʧʦʨʦʜʠ ʦʩʥʠʮʴʢʦʛʦ 

ʢʦʤʧʣʝʢʩʫ ʟʘʟʥʘʣʠ ʛʨʘʥʽʪʠʟʘʮʽʾ ʽ ʧʦʚôʷʟʘʥʦʛʦ ʟ ʮʠʤ ʤʝʪʘʤʦʨʬʽʟʤʦʤ ʫ ʩʧʝʮʠʬʽʯʥʠʭ 

ʫʤʦʚʘʭ ʧʽʜʚʠʱʝʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʧʦʣʷ, ʫʩʧʘʜʢʦʚʘʥʦʛʦ ʚʽʜ ʧʦʧʝʨʝʜʥʴʦʛʦ ʝʪʘʧʫ. 

ɻʝʦʭʽʤʽʯʥʽ ʪʘ ʧʝʪʨʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʤʝʪʘʙʘʟʠʪʽʚ. ɻʝʦʭʽʤʽʯʥʠʡ ʩʧʝʢʪʨ ʧʦʨʽʜ 

ʢʣʝʩʽʚʩʴʢʦʾ ʩʝʨʽʾ ʻ ʜʦʩʠʪʴ ʩʧʝʮʠʬʽʯʥʠʤ. ʅʝʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʟʥʘʭʽʜʦʢ ʩʣʘʙʦʟʤʽʥʝʥʠʭ 

ʨʝʣʽʢʪʽʚ ʝʬʫʟʠʚʥʠʭ ʫʪʚʦʨʝʥʴ ʢʣʝʩʽʚʩʴʢʦʾ ʩʝʨʽʾ ʥʝ ʜʦʟʚʦʣʷʻ ʧʦʚʥʦʶ ʤʽʨʦʶ ʚʽʜʥʦʚʠʪʠ 

ʢʘʨʪʠʥʫ ʧʝʨʚʠʥʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ. ɸʣʝ ʤʦʞʥʘ ʨʘʭʫʚʘʪʠ, ʱʦ ʢʠʩʣʘ ʪʘ 

ʦʩʥʦʚʥʘ ʛʽʣʢʠ ʚʫʣʢʘʥʽʪʽʚ ʧʨʠ ʟʘʛʘʣʴʥʽʡ ʛʝʦʭʽʤʽʯʥʽʡ ʧʦʜʽʙʥʦʩʪʽ ʚʽʜʥʦʩʥʦ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʨʷʜʫ ʝʣʝʤʝʥʪʽʚ (ʩʚʠʥʝʮʴ, ʮʠʥʢ, ʤʦʣʽʙʜʝʥ, ʮʠʨʢʦʥʽʡ, ʨʽʜʢʽʩʥʽ ʟʝʤʣʽ, ʙʝʨʠʣʽʡ, ʦʣʦʚʦ, 

ʥʽʦʙʽʡ ʽ ʽʥʰʽ) ʚʩʝ ʞ ʜʝʱʦ ʨʦʟʨʽʟʥʷʣʠʩʴ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, ʫ ʭʘʨʘʢʪʝʨʠʩʪʠʮʽ ʨʦʟʧʦʜʽʣʫ 

ʝʣʝʤʝʥʪʽʚ ʛʨʫʧʠ ʟʘʣʽʟʘ. 

ʆʩʥʦʚʥʽ ʝʬʫʟʠʚʠ ʢʣʝʩʽʚʩʴʢʦʾ ʩʝʨʽʾ ʧʨʠ ʧʨʠʨʦʜʥʽʡ ʙʽʜʥʦʩʪʽ ʨʫʜʥʠʤʠ ʽ ʨʽʜʢʽʩʥʠʤʠ 

ʝʣʝʤʝʥʪʘʤʠ, ʫ ʩʚʦʶ ʯʝʨʛʫ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʘʥʘʣʦʛʽʯʥʠʭ ʧʦʨʽʜ ʽʥʰʠʭ ʪʝʨʠʪʦʨʽʡ 

ɺʦʣʠʥʩʴʢʦʛʦ ʤʝʛʘʙʣʦʢʫ ʽʩʪʦʪʥʦ ʧʦʥʠʞʝʥʦʶ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʪʘʢʠʭ ʪʠʧʦʤʦʨʬʥʠʭ 

ʝʣʝʤʝʥʪʽʚ ʦʩʥʦʚʥʠʭ ʤʘʛʤ ʷʢ Cr ʽ Ni ʧʨʠ ʢʣʘʨʢʦʚʦʤʫ ʚʤʽʩʪʽ ʉʦ, ʊʽ, V, Cu, Mn, Zn. ʎʝ 

ʜʦʩʠʪʴ ʨʽʜʢʽʩʥʝ ʷʚʠʱʝ, ʷʢʝ ʥʝ ʤʘʻ ʦʜʥʦʟʥʘʯʥʦʛʦ ʧʦʷʩʥʝʥʥʷ. ɼʣʷ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʦʾ 

ʯʘʩʪʠʥʠ ʋʑ ʘʥʘʣʦʛʽʯʥʘ ʧʦʚʝʜʽʥʢʘ ʥʽʢʝʣʶ ʪʘ ʭʨʦʤʫ ʜʦʩʪʦʚʽʨʥʦ ʫʩʪʘʥʦʚʣʝʥʘ ʣʠʰʝ ʜʣʷ 

ʦʩʥʦʚʥʠʭ ʧʦʨʽʜ ʛʘʙʨʦʘʥʦʨʪʦʟʠʪʦʚʦʾ ʬʦʨʤʘʮʽʾ ʢʦʨʦʩʪʝʥʩʴʢʦʛʦ ʢʦʤʧʣʝʢʩʫ (ɹʫʭʘʨʝʚ,1988; 
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ʑʝʨʙʘʢʦʚ, 2005), ʭʦʯʘ ʚ ʧʝʪʨʦʭʽʤʽʯʥʦʤʫ ʧʣʘʥʽ ʦʩʥʦʚʥʽ ʝʬʫʟʠʚʠ ʢʣʝʩʽʚʩʴʢʦʾ ʩʝʨʽʾ ʨʽʟʢʦ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʛʘʙʨʦʘʥʦʨʪʦʟʠʪʽʚ ʂʦʨʦʩʪʝʥʩʴʢʦʛʦ ʧʣʫʪʦʥʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʫʟʘʛʘʣʴʥʝʥʥʷ ʥʘʷʚʥʠʭ ʜʘʥʠʭ ʧʦ ʛʝʦʭʽʤʽʾ ʚʫʣʢʘʥʽʯʥʠʭ ʧʦʨʽʜ 

ʢʣʝʩʽʚʩʴʢʦʾ ʩʝʨʽʾ ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ ʥʘʩʪʫʧʥʽ ʚʠʩʥʦʚʢʠ: 

1. ʆʩʥʦʚʥʽ ʝʬʫʟʠʚʠ ʬʦʨʤʫʚʘʣʠʩʴ ʚ ʧʣʘʪʬʦʨʤʝʥʥʠʭ ʫʤʦʚʘʭ ʽ ʟʘ ʩʚʦʾʤʠ 

ʛʝʦʭʽʤʽʯʥʠʤʠ ʦʟʥʘʢʘʤʠ ʙʣʠʞʯʝ ʚʩʴʦʛʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʤ ʣʫʞʥʠʤ 

ʦʣʽʚʽʥʦʚʠʤ ʙʘʟʘʣʴʪʘʤ. 

2. ʅʠʟʴʢʠʡ ʚʤʽʩʪ ʚ ʦʩʥʦʚʥʠʭ ʝʬʫʟʠʚʘʭ Ni ʪʘ Cr ʩʚʽʜʯʠʪʴ ʧʨʦ ʢʨʠʩʪʘʣʽʟʘʮʽʶ ʧʦʨʽʜ ʽʟ 

ʤʘʛʤʠ, ʷʢʘ ʧʨʦʡʰʣʘ ʛʣʠʙʠʥʥʫ ʜʠʬʝʨʝʥʮʽʘʮʽʶ ʚ ʧʨʦʤʽʞʥʦʤʫ ʦʩʝʨʝʜʢʫ.  

3. ʂʠʩʣʽ ʝʬʫʟʠʚʠ ʩʝʨʽʾ, ʤʘʶʯʠ ʧʝʨʚʠʥʥʽ ʨʠʩʠ ʧʦʜʽʙʥʦʩʪʽ ʟ ʦʩʥʦʚʥʠʤʠ ʧʦʨʦʜʘʤʠ, ʻ 

ʜʠʬʝʨʝʥʮʽʘʪʘʤʠ ʻʜʠʥʦʾ ʦʩʥʦʚʥʦʾ ʤʘʛʤʠ. 

4. ɿ ʧʨʘʢʪʠʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ ʟʘʣʠʰʘʻʪʴʩʷ ʮʽʢʘʚʠʤ ʧʠʪʘʥʥʷ ʧʨʦ ʤʦʞʣʠʚʽʩʪʴ 

ʬʦʨʤʫʚʘʥʥʷ ʨʫʜʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʪʘʢʠʭ ʝʣʝʤʝʥʪʽʚ ʷʢ Cu, Ni, Cr, Mo, Zn, ʜʣʷ ʷʢʠʭ 

ʷʚʠʱʘ ʚʠʥʦʩʫ ʽ ʧʝʨʝʨʦʟʧʦʜʽʣʫ ʚ ʧʨʦʮʝʩʘʭ ʛʨʘʥʽʪʠʟʘʮʽʾ ʚʽʜʽʛʨʘʚʘʣʠ, ʥʘʡʙʽʣʴʰ ʽʩʪʦʪʥʫ 

ʨʦʣʴ, ʘ ʯʠʩʣʝʥʥʽ ʚʠʧʘʜʢʠ ʟʥʘʭʽʜʦʢ ʚʢʨʘʧʣʝʥʦʾ ʤʽʥʝʨʘʣʽʟʘʮʽʾ ʫ ʚʠʛʣʷʜʽ ʚʣʘʩʥʠʭ ʤʽʥʝʨʘʣʽʚ 

ʜʘʚʥʦ ʚʽʜʦʤʽ ʚ ʤʝʞʘʭ ʪʝʨʠʪʦʨʽʾ ʆʩʥʠʮʴʢʦʛʦ ʙʣʦʢʫ. 

ʋ ʧʝʪʨʦʭʽʤʽʯʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʚʫʣʢʘʥʽʪʠ ʢʣʝʩʽʚʩʴʢʦʾ ʩʝʨʽʾ ʥʘʣʝʞʘʪʴ ʜʦ ʚʘʧʥʷʥʦ-

ʣʫʞʥʠʭ ʫʪʚʦʨʝʥʴ ʟ ʷʚʥʦ ʚʠʨʘʞʝʥʦʶ ʩʫʙʣʫʞʥʦʶ ʪʝʥʜʝʥʮʽʻʶ ʽ ʤʦʞʫʪʴ ʨʦʟʛʣʷʜʘʪʠʩʷ ʷʢ 

ʜʠʬʝʨʝʥʮʽʘʪʠ ʻʜʠʥʦʾ ʙʘʟʘʣʴʪ-ʘʥʜʝʟʠʪʦʙʘʟʘʣʴʪ-ʜʘʮʠʪ-ʨʽʦʣʽʪʦʚʦʾ ʩʝʨʽʾ. ʊʘʢʽ ʩʝʨʽʾ ʻ 

ʭʘʨʘʢʪʝʨʥʠʤʠ ʜʣʷ ʦʩʪʨʽʚʥʠʭ ʜʫʛ ʪʘ ʘʢʪʠʚʥʠʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʦʢʨʘʾʥ 

(ɸʢʩʘʤʝʥʪʦʚʘ,1999; ɹʫʭʘʨʝʚ,1988; ʉʢʦʙʝʣʝʚ,1987). ɺʦʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʠʩʦʢʦʶ 

ʛʣʠʥʦʟʝʤʠʩʪʽʩʪʶ, ʧʦʤʽʨʥʦʶ ʪʘ ʚʠʩʦʢʦʶ ʟʘʣʽʟʠʩʪʽʩʪʶ, ʥʠʟʴʢʦʶ ʜʦ ʧʦʤʽʨʥʦʾ 

ʪʠʪʘʥʠʩʪʽʩʪʶ.  

ʄʽʥʝʨʘʣʦʛʦ-ʧʝʪʨʦʛʨʘʬʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʤʝʪʘʙʘʟʘʣʴʪʦʾʜʽʚ. ɼʘʥʘ ʬʦʨʤʘʮʽʷ 

ʚʠʜʽʣʷʻʪʴʩʷ ʟʘ ʯʠʩʣʝʥʥʠʤʠ ʟʥʘʭʽʜʢʘʤʠ ʨʝʣʽʢʪʽʚ, ʭʘʨʘʢʪʝʨʥʠʭ ʜʣʷ ʾʾ ʧʦʨʽʜ ï ʜʽʘʙʘʟʽʚ ʪʘ 

ʜʽʘʙʘʟʦʚʠʭ ʧʦʨʬʽʨʠʪʽʚ ʤʝʪʘʤʦʨʬʽʟʦʚʘʥʠʭ ʽ, ʚ ʟʥʘʯʥʦ ʤʝʥʰʽʡ ʤʽʨʽ, ʜʦʣʝʨʠʪʽʚ. 

ɿʫʩʪʨʽʯʘʶʪʴʩʷ ʚʦʥʠ ʧʦ ʚʩʽʡ ʪʝʨʠʪʦʨʽʾ ʆʩʥʠʮʴʢʦʛʦ ʙʣʦʢʫ. 

ʍʘʨʘʢʪʝʨʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʧʦʨʽʜ ʻ ʾʭ ʽʥʪʝʥʩʠʚʥʘ ʛʨʘʥʽʪʠʟʘʮʽʷ, ʷʢʘ ʚʽʜʤʽʯʘʻʪʴʩʷ ʫ 

ʚʩʽʭ ʪʽʣʘʭ, ʨʦʟʢʨʠʪʠʭ ʩʚʝʨʜʣʦʚʠʥʘʤʠ, ʢʘʨôʻʨʘʤʠ ʪʘ ʫ ʚʽʜʩʣʦʥʝʥʥʷʭ.  

ʄʝʪʘʜʽʘʙʘʟʠ, ʜʽʘʙʘʟʦʚʽ ʧʦʨʬʽʨʠʪʠ. ʄʘʢʨʦʩʢʦʧʽʯʥʦ ï ʮʝ ʪʦʥʢʦʟʝʨʥʠʩʪʽ ʪʘ 

ʜʨʽʙʥʦʟʝʨʥʠʩʪʽ ʤʘʩʠʚʥʽ ʘʙʦ ʩʣʘʙʦ ʨʦʟʩʣʘʥʮʴʦʚʘʥʽ ʧʦʨʦʜʠ ʪʝʤʥʦ-ʩʽʨʦʛʦ ʜʦ ʯʦʨʥʦʛʦ 

ʢʦʣʴʦʨʫ ʟ ʟʝʣʝʥʫʚʘʪʠʤ ʚʽʜʪʽʥʢʦʤ. ʄʝʪʘʜʽʘʙʘʟʦʚʽ ʧʦʨʬʽʨʠʪʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ 

ʤʝʪʘʜʽʘʙʘʟʽʚ ʣʠʰʝ ʩʚʦʻʶ ʧʦʨʬʽʨʦʚʦʶ ʩʪʨʫʢʪʫʨʦʶ, ʷʢʘ ʦʙʫʤʦʚʣʝʥʘ ʥʘʷʚʥʽʩʪʶ 

ʬʝʥʦʢʨʠʩʪʘʣʽʚ ʧʣʘʛʽʦʢʣʘʟʫ ʩʝʨʝʜ ʦʩʥʦʚʥʦʾ ʜʨʽʙʥʦʟʝʨʥʠʩʪʦʾ ʤʘʩʠ. ʈʦʟʤʽʨ ʧʦʨʬʽʨʦʚʠʭ 

ʚʠʜ̔ʣʝʥʴ ʧʣʘʛʽʦʢʣʘʟʫ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 1,5 ʜʦ 3,0 ʤʤ, ʪʦʜʽ ʷʢ ʦʩʥʦʚʥʘ ʤʘʩʘ ʩʢʣʘʜʝʥʘ 

ʟʝʨʥʘʤʠ ʚʽʜ 0,08 ʜʦ 0,5ï0,8 ʤʤ. ʂʽʣʴʢʽʩʪʴ ʧʦʨʬʽʨʦʚʠʭ ʚʠʜʽʣʝʥʴ ʥʝ ʧʝʨʝʚʠʱʫʻ 5 %. ʋ 

ʤʽʩʮʷʭ ʟʥʘʯʥʦʛʦ ʚʧʣʠʚʫ ʛʨʘʥʽʪʠʟʘʮʽʾ ʚ ʧʦʨʬʽʨʠʪʘʭ ʟôʷʚʣʷʶʪʴʩʷ ʦʢʨʝʤʽ ʚʠʜʽʣʝʥʥʷ 

ʨʦʞʝʚʦʛʦ ʢʘʣʽʻʚʦʛʦ ʧʦʣʴʦʚʦʛʦ ʰʧʘʪʫ ʨʦʟʤʽʨʦʤ ʜʦ 4 ʤʤ. 

ʊʝʢʩʪʫʨʘ ʧʦʨʽʜ ʤʘʩʠʚʥʘ, ʩʪʨʫʢʪʫʨʘ ʜʽʘʙʘʟʦʚʘ, ʧʦʡʢʽʣʽʪʦʚʘ, ʦʬʽʪʦʚʘ ʽ ʧʦʨʬʽʨʦʚʘ ʟ 

ʜʽʘʙʘʟʦʚʦʶ ʩʪʨʫʢʪʫʨʦʶ ʦʩʥʦʚʥʦʾ ʤʘʩʠ ʚ ʤʝʪʘʜʽʘʙʘʟʦʚʠʭ ʧʦʨʬʽʨʠʪʘʭ. ʋ ʩʢʣʘʜʽ 

ʤʝʪʘʜʽʘʙʘʟʽʚ ʧʦʩʪʽʡʥʦ ʧʨʠʩʫʪʥʽ (ʦʙóʻʤʥʽ %): ʧʣʘʛʽʦʢʣʘʟ 50ï60, ʟʚʠʯʘʡʥʘ ʨʦʛʦʚʘ ʦʙʤʘʥʢʘ 

15ï30, ʙʽʦʪʠʪ 10ï20, ʧʽʨʦʢʩʝʥ 0ï10. ɺ ʥʝʟʥʘʯʥʽʡ ʢʽʣʴʢʦʩʪʽ ʚʽʜʤʽʯʘʻʪʴʩʷ ʢʚʘʨʮ ʽ ʢʘʣʽʻʚʠʡ 

ʧʦʣʴʦʚʠʡ ʰʧʘʪ, ʚʤʽʩʪ ʷʢʠʭ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʪʫʧʝʥʶ ʛʨʘʥʽʪʠʟʘʮʽʾ ʤʝʪʘʜʽʘʙʘʟʽʚ. ʍʘʨʘʢʪʝʨʥʘ 

ʧʦʩʪʽʡʥʘ ʧʨʠʩʫʪʥʽʩʪʴ (ʜʦ 8ï10 %) ʝʧʽʜʦʪʫ, ʷʢʠʡ ʟʘʤʽʱʫʻ ʧʣʘʛʽʦʢʣʘʟ ʽ ʨʦʛʦʚʫ ʦʙʤʘʥʢʫ ʪʘ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʜʨʽʙʥʠʤʠ ʽʟʦʤʝʪʨʠʯʥʠʤʠ ʟʝʨʥʘʤʠ, ʟʽʙʨʘʥʠʤʠ ʚ ʘʛʨʝʛʘʪʠ. ɯʟ ʘʢʮʝʩʦʨʥʠʭ 

ʤʽʥʝʨʘʣʽʚ ʯʘʩʪʽʰʝ ʚʩʴʦʛʦ (ʜʦ 1ï2 %) ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʩʬʝʥ, ʤʘʛʥʝʪʠʪ, ʧʽʨʠʪ, ʫ 

ʧʦʦʜʠʥʦʢʠʭ ʟʝʨʥʘʭ ï ʘʧʘʪʠʪ, ʮʠʨʢʦʥ. 

ɼʦʣʝʨʠʪʠ. ʄʘʢʨʦʩʢʦʧʽʯʥʦ ï ʮʝ ʪʝʤʥʦ-ʩʽʨʽ ʜʦ ʯʦʨʥʦʛʦ ʢʦʣʴʦʨʫ ʧʦʨʦʜʠ, ʜʨʽʙʥʦ-

ʩʝʨʝʜʥʴʦʟʝʨʥʠʩʪʽ, ʯʘʩʪʦ ʟ ʧʦʨʬʽʨʦʚʠʤʠ ʚʠʜʽʣʝʥʥʷ ʧʣʘʛʽʦʢʣʘʟʫ. ʉʪʨʫʢʪʫʨʘ 

ʤʽʢʨʦʜʦʣʝʨʠʪʦʚʘ ʜʣʷ ʜʨʽʙʥʦʟʝʨʥʠʩʪʠʭ ʨʽʟʥʦʚʠʜʽʚ ʧʦʨʽʜ, ʜʣʷ ʩʝʨʝʜʥʴʦʟʝʨʥʠʩʪʠʭ ï 

ʦʬʽʪʦʚʘ, ʱʦ ʽʥʢʦʣʠ ʧʝʨʝʭʦʜʠʪʴ ʫ ʧʦʡʢʽʣʦʦʬʽʪʦʚʫ. ɺʽʜ ʤʝʪʘʤʦʨʬʽʟʦʚʘʥʠʭ ʜʽʘʙʘʟʽʚ ʽ 

ʜʽʘʙʘʟʦʚʠʭ ʧʦʨʬʽʨʠʪʽʚ ʜʦʣʝʨʠʪʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʙʽʣʴʰʠʤ ʨʦʟʤʽʨʦʤ ʟʝʨʝʥ, ʯʽʪʢʦ 

ʚʠʨʘʞʝʥʦʶ ʦʬʽʪʦʚʦʶ (ʜʦʣʝʨʠʪʦʚʦʶ) ʩʪʨʫʢʪʫʨʦʶ, ʥʝʟʚʠʯʘʡʥʦ ʩʚʽʞʠʤ (ʢʘʡʥʦʪʠʧʥʠʤ) 
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ʚʠʛʣʷʜʦʤ, ʦʩʦʙʣʠʚʦ ʚ ʞʠʣʴʥʠʭ ʪʽʣʘʭ. ʄʽʥʝʨʘʣʴʥʠʡ ʩʢʣʘʜ (ʦʙóʻʤʥʽ %): ʧʣʘʛʽʦʢʣʘʟ ï 

50ï55, ʧʽʨʦʢʩʝʥ ï 35ï40, ʘʤʬʽʙʦʣ ï 1,5ï2, ʙʽʦʪʠʪ ï 2ï3; ʘʢʮʝʩʦʨʥʽ: ʘʧʘʪʠʪ, ʤʘʛʥʝʪʠʪ, 

ʨʽʜʰʝ ʮʠʨʢʦʥ. 

ɺ ʮʽʣʦʤʫ, ʥʘʙʽʨ ʫʩʽʭ ʛʝʦʭʽʤʽʯʥʠʭ ʽ ʧʝʪʨʦʭʽʤʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʦʩʥʦʚʥʠʭ 

ʤʝʪʘʚʫʣʢʘʥʽʪʽʚ ʨʘʡʦʥʫ ʩʚʽʜʯʠʪʴ ʧʨʦ ʾʭ ʬʦʨʤʫʚʘʥʥʷ ʚ ʫʤʦʚʘʭ ʽʩʥʫʚʘʥʥʷ ʜʦʩʠʪʴ ʧʦʪʫʞʥʦʾ 

ʢʦʨʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʪʠʧʫ. ʅʘ ʢʦʨʠʩʪʴ ʮʴʦʛʦ ʚʠʩʥʦʚʢʫ ʚʢʘʟʫʻ ʟʘʛʘʣʴʥʘ ʙʽʜʥʽʩʪʴ 

ʤʝʪʘʜʽʘʙʘʟʽʚ ʥʽʢʝʣʝʤ, ʚʽʜʥʦʩʥʘ ʟʙʘʛʘʯʝʥʽʩʪʴ ʢʘʣʽʻʤ, ʧʦʥʠʞʝʥʘ, ʧʦʨʽʚʥʷʥʦ ʟ 

ʙʘʟʘʣʴʪʦʾʜʘʤʠ ʦʢʝʘʥʽʯʥʠʭ ʦʙʣʘʩʪʝʡ, ʚʝʣʠʯʠʥʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʂ/Rb, ʥʘʷʚʥʽʩʪʴ 

ʩʫʙʣʫʞʥʠʭ ʨʽʟʥʦʚʠʜʽʚ ʟ ʚʽʜʥʦʩʥʦ ʬʦʥʦʚʠʤ ʚʤʽʩʪʦʤ TR, Zr, Y, Ba, Sr ʪʘ ʽʥʰʠʭ (ʦʩʦʙʣʠʚʦ 

ñʢʦʨʦʚʠʭò) ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ. 

ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ ʤʝʪʘʜʽʘʙʘʟʽʚ ʪʘ ʤʝʪʘʜʽʘʙʘʟʦʚʠʭ ʧʦʨʬʽʨʠʪʽʚ, ʷʢʽ ʫʪʚʦʨʠʣʠʩʷ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʛʨʘʥʽʪʠʟʘʮʽʾ ʚʠʩʭʽʜʥʠʭ ʜʽʘʙʘʟʽʚ, ʚʠʷʚʣʷʻ ʜʦʩʠʪʴ ʟʥʘʯʥʽ ʚʘʨʽʘʮʽʾ ʟʥʘʯʝʥʴ 

ʧʝʪʨʦʭʽʤʽʯʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ (ʂʦʪʚʠʮʴʢʠʡ ʪʘ ʽʥ., 2005; ʍʘʪʫʥʮʝʚʘ, 1967). 

ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʟʘ ʤʝʞʘʤʠ ʧʣʦʱʦʚʦʛʦ ʧʦʰʠʨʝʥʥʷ ʚʫʣʢʘʥʽʪʽʚ ʢʣʝʩʽʚʩʴʢʦʾ ʩʝʨʽʾ 

(ʧʽʚʜʝʥʴ ɹʽʣʦʨʫʩʽʾ), ʨʦʟʧʦʚʩʶʜʞʝʥʽ ʣʠʰʝ ʾʭ ʛʽʧʘʙʽʩʘʣʴʥʽ ʘʥʘʣʦʛʠ ï ʜʘʡʢʠ ʜʽʘʙʘʟʽʚ, 

ʜʽʘʙʘʟʦʚʠʭ ʽ ʜʽʦʨʠʪʦʚʠʭ ʧʦʨʬʽʨʠʪʽʚ (ɸʢʩʘʤʝʥʪʦʚʘ,1999). 

ɺʽʢ ʤʝʪʘʜʽʘʙʘʟʦʚʠʭ ʧʦʨʬʽʨʠʪʽʚ (ʉʢʦʙʝʣʝʚ,1987) ʚʠʟʥʘʯʘʚʩʷ ʧʦ ʮʠʨʢʦʥʘʭ ʟ 

ʢʩʝʥʦʣʽʪʫ ʮʠʭ ʧʦʨʽʜ ʫ ʦʩʥʠʮʴʢʠʭ ʛʨʘʥʽʪʘʭ (ʩʤʪ. ʊʦʤʘʰʛʦʨʦʜ). ʎʠʨʢʦʥ ʚ ʧʦʨʦʜʽ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʜʨʽʙʥʠʤʠ ʩʧʠʩʦʧʦʜʽʙʥʠʤʠ ʢʨʠʩʪʘʣʘʤʠ. ɼʣʷ ʥʠʭ ʙʫʣʦ ʦʜʝʨʞʘʥʦ ʣʠʰʝ 

ʦʜʥʝ ʽʟʦʪʦʧʥʝ ʜʘʪʫʚʘʥʥʷ, ʱʦ ʜʘʣʦ ʜʝʱʦ ʜʠʩʢʦʨʜʘʥʪʥʽ ʟʥʘʯʝʥʥʷ ʚʽʢʫ ʟʘ ʨʽʟʥʠʤʠ 

ʽʟʦʪʨʦʧʥʠʤʠ ʚʽʜʥʦʰʝʥʥʷʤʠ (ʪʘʙʣ.1). 

ʊʘʙʣʠʮʷ 1. ɺʽʢ ʤʝʪʘʜʽʘʙʘʟʦʚʠʭ ʧʦʨʬʽʨʠʪʽʚ ʢʣʝʩʽʚʩʴʢʦʾ ʩʝʨʽʾ ʧʦ ʮʠʨʢʦʥʘʭ 
ɺʤʽʩʪ, % ɺʤʽʩʪ ʽʟʦʪʦʧʫ ʩʚʠʥʮʶ ɯʟʦʪʦʧʥʽ ʚʽʜʥʦʰʝʥʥʷ ɺʽʢ ʟʘ 

Pb207/Pb206, 

ʤʣʥ. ʨ. 
U Pb Pb204 Pb206 Pb207 Pb208 Pb207/Pb206 Pb207/U235  Pb206/U238 

 

0,0218 

 

0,0118 0,106 64,68 9,43 25,78 0,123984 6,778627 0,396503 2015 

 

ʎʽʢʘʚʦ, ʱʦ ʜʣʷ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦʛʦ ʮʠʨʢʦʥʫ ʭʘʨʘʢʪʝʨʥʘ ʪʘʢ ʟʚʘʥʘ ñʟʚʦʨʦʪʥʷò 

ʜʠʩʢʦʨʜʘʥʪʥʽʩʪʴ, ʱʦ ʜʫʞʝ ʨʽʜʢʦ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʧʨʠ ʜʘʪʫʚʘʥʥʽ ʮʠʨʢʦʥʽʚ. ʋ ʜʘʥʦʤʫ 

ʚʠʧʘʜʢʫ ʤʦʞʥʘ ʩʢʘʟʘʪʠ ʥʘʩʪʫʧʥʝ: ʦʩʢʽʣʴʢʠ ʚʦʥʘ ñʟʚʦʨʦʪʥʷò, ʪʦ ʚʽʢ ʟʘ Pb207/Pb206 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʠʡ ʚʽʢ ʬʦʨʤʫʚʘʥʥʷ ʮʠʨʢʦʥʫ. ʊʦʙʪʦ ʚʽʢ ʮʠʨʢʦʥʫ ʥʝ 

ʙʽʣʴʰʠʡ ʟʘ 2015 ʤʣʥ. ʨʦʢʽʚ. ʆʩʢʽʣʴʢʠ ʜʠʩʢʦʨʜʘʥʪʥʽʩʪʴ ʤʝʥʰʘ ʟʘ 10 %, ʚʽʨʦʛʽʜʥʫ 

ʧʦʭʠʙʢʫ ʤʦʞʥʘ ʦʮʽʥʠʪʠ ʧʨʠʙʣʠʟʥʦ ʚ 20 ʤʣʥ. ʨʦʢʽʚ. ʊʦʙʪʦ ñʜʽʡʩʥʠʡò ʚʽʢ ʬʦʨʤʫʚʘʥʥʷ 

ʮʠʨʢʦʥʫ (ʘ ʦʪʞʝ ʽ ʧʦʨʦʜʘ, ʱʦ ʡʦʛʦ ʤʽʩʪʠʪʴ) ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʽʥʪʝʨʚʘʣʽ 1995ï2015 ʤʣʥ. 

ʨʦʢʽʚ. ʊʦʤʫ ʱʝ ʨʘʟ ʧʽʜʢʨʝʩʣʠʤʦ, ʱʦ ʥʘʡʚʽʨʦʛʽʜʥʽʰʦʶ ʜʘʪʦʶ ʫʪʚʦʨʝʥʥʷ ʤʝʪʘʜʽʘʙʘʟʦʚʠʭ 

ʧʦʨʬʽʨʠʪʽʚ ʢʣʝʩʽʚʩʴʢʦʾ ʩʝʨʽʾ ʻ ʩʘʤʝ ʚʽʢ 2015 ʤʣʥ. ʨʦʢʽʚ ʽ ʥʽʷʢ ʥʝ ʙʽʣʴʰʝ. 

ɺʠʩʥʦʚʢʠ. ʆʩʥʦʚʥʽ ʧʘʣʝʦʝʬʫʟʠʚʠ ʈʦʢʠʪʥʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ 

ʆʩʥʠʮʴʢʦʾ ʚʫʣʢʘʥʦ-ʧʣʫʪʦʥʽʯʥʦʾ ʘʩʦʮʽʘʮʽʾ (ɺʇɸ) ʦʜʥʦʡʤʝʥʥʦʛʦ ʙʣʦʢʫ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʦʾ 

ʯʘʩʪʠʥʠ ʋʑ. ʄʝʪʘʝʬʫʟʠʚʠ ʦʩʥʦʚʥʦʾ ʛʽʣʢʠ ʻ ʚʘʧʥʷʢʦʚʦ-ʣʫʞʥʠʤʠ ʫʪʚʦʨʝʥʥʷʤʠ ʽ  ɻ

ʜʠʬʝʨʝʥʮʽʘʪʘʤʠ ʻʜʠʥʦʾ ʙʘʟʘʣʴʪ-ʘʥʜʝʟʠʪʦʙʘʟʘʣʴʪ-ʜʘʮʠʪ-ʨʽʦʣʽʪʦʚʦʾ ʩʝʨʽʾ. 

 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 

ɸʢʩʘʤʝʥʪʦʚʘ ʅ.ɺ. [1999] ʄʘʛʤʘʪʠʟʤ ʠ ʧʘʣʝʦʜʠʥʘʤʠʢʘ ʨʘʥʥʝʧʨʦʪʝʨʦʟʦʡʩʢʦʛʦ ʆʩʥʠʮʢʦ-

ʄʠʢʘʰʝʚʠʯʩʢʦʛʦ ʚʫʣʢʘʥʥʦ-ʧʣʫʪʦʥʠʯʝʩʢʦʛʦ ʧʦʷʩʘ: ɼʠʩé ʜʦʢʪé ʛʝʦʣ.- ʤʠʥʝʨʘʣé ʥʘʫʢ. 

ï ʄʠʥʩʢ, ʀɻʅ ʅɸʅ ɹʝʣʦʨʫʩʠ.ï 295 ʩ. 

ɹʫʭʘʨʝʚ ɺ.ʇ. [1988] ʇʦʣʝʩʩʢʠʡ ʦʨʦʛʝʥʥʳʡ ʧʦʷʩ ï ʘʚʪʦʥʦʤʥʘʷ ʨʝʛʠʦʥʘʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ ʚ 

ʬʫʥʜʘʤʝʥʪʝ ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʦʡ ʧʣʘʪʬʦʨʤʳ// ɻʝʦʣ. ʞʫʨʥ. - ˉ3. ï ʉ. 99-105. 

ɺʠʩʦʮʴʢʠʡ ʆ.ɹ. [2021] ɻʝʦʭʨʦʥʦʣʦʛʽʷ ʧʦʨʽʜ ʆʩʥʠʮʴʢʦʛʦ ʙʣʦʢʫ: 

ɼʠʩéʢʘʥʜé.ʛʝʦʣéʥʘʫʢ. ï ʂʠʾʚ ɯɻʄʈ ʅɸʅ ʋʢʨʘʾʥʠ. ï 135 ʩ. 

ʂʦʨʝʣʷʮʽʡʥʘ ʭʨʦʥʦʩʪʨʘʪʠʛʨʘʬʽʯʥʘ ʩʭʝʤʘ ʨʘʥʥʴʦʛʦ ʜʦʢʝʤʙʨʽʶ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ [2004] 

(ʩʭʝʤʘ ʪʘ ʧʦʷʩʥʶʚʘʣʴʥʘ ʟʘʧʠʩʢʘ). ï ʂʠʾʚ: ï 30 ʩ. 
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ʉʢʦʙʝʣʝʚ ɺ. ʄ. [1987] ʇʝʪʨʦʣʦʛʠʷ ʠ ʛʝʦʭʨʦʥʦʣʦʛʠʷ ʜʦʢʝʤʙʨʠʡʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ 

ʩʝʚʝʨʦʟʘʧʘʜʥʦʛʦ ʨʘʡʦʥʘ ʋʢʨʘʠʥʩʢʦʛʦ ʱʠʪʘ. ï ʂ.: ʅʘʫʢʦʚʘ ʜʫʤʢʘ ï 140 ʩ. 

ʍʘʪʫʥʮʝʚʘ ɸ. ʗ. [1967] ʄʝʪʘʤʦʨʬʠʟʦʚʘʥʥʳʝ ʚʫʣʢʘʥʦʛʝʥʥʳʝ ʬʦʨʤʘʮʠʠ ʢʨʘʡʥʝʡ ʩʝʚʝʨʦ-

ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʋʢʨʘʠʥʩʢʦʛʦ ʱʠʪʘ // ɺ ʢʥ. çʇʨʦʙʣʝʤʳ ʦʩʘʜʦʯʥʦʡ ʛʝʦʣʦʛʠʠ ʜʦʢʝʤʙʨʠʷè. 

ï ʄʦʩʢʚʘ, ï ɺʳʧ. 2. ï ʉ. 211ï216. 

ʍʘʪʫʥʮʝʚʘ ɸ. ʗ. [1972(1)] ʉʪʨʘʪʠʛʨʘʬʠʷ ʜʦʢʝʤʙʨʠʷ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ (ʚʦʣʳʥʩʢʦʡ) ʯʘʩʪʠ 
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ɻʝʦʣ. ʞʫʨʥ.ï ʊ. 32, ˉ 2. ï ʉ. 59ï66. 
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The psammite module of the Yamnen suite, which is formed by the processes of 

suspension-flow sedimentation, contains lithodynamic types of coarse-grained (and 

proximal) turbidites, granites, debris. In the upper part of the layers of these formations, 

spherolites with a diameter of up to tens of centimetres are often observed. Three varieties 

were studied among them. According to the analysis of the influence of the tectonic factor 

on the formation of the psammites of the Yamnen suite, according to the position of 

spherolites in the section of the lithodynamic types of the Yamnen suite, and according to 

the ratio of the spherolites with the containing formations, they were formed under the 

influence of endogenous processes that took place in the Outer Carpathian sedimentation 

basin. They belong to syntectonic deformations of sediments and are seismites. 

 

SYNTECTONIC DEFORMATIONS OF THE PALEOGENE SEDIMENTS OF THE 

URYCH ROCKS (SKOLE BESKIDS, UKRAINIAN CARPATHIANS)  

 

Generalova LV., Bornyak U.I., Generalov A.V., Lavryshyn I.V. 

 

ɺʩʪʫʧ. ʌʣʽʰʦʚʽ ʪʦʚʱʽ ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪ ʤʘʶʪʴ ʨʠʪʤʽʯʥʦ-ʮʠʢʣʽʯʥʫ ʙʫʜʦʚʫ, ʷʢʘ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʝʨʝʰʘʨʫʚʘʥʥʷʤ ʪʝʨʠʛʝʥʥʠʭ ʽ ʧʝʣʽʪʦʚʠʭ ʧʦʨʽʜ. ɿʘ ʣʽʪʦʜʠʥʘʤʽʯʥʠʤʠ 

(ʛʝʥʝʪʠʯʥʠʤʠ) ʪʠʧʘʤʠ ʫʪʚʦʨʝʥʥʷ ʪʝʨʠʛʝʥʥʦʾ ʩʝʜʠʤʝʥʪʘʮʽʾ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʷʢ ʧʦʜʽʻʚʽ 

ʛʨʘʚʽʪʠʪʠ, ʬʦʥʦʚʽ ʧʦʨʦʜʠ ʥʘʣʝʞʘʪʴ ʜʦ ʛʝʤʽʧʝʣʘʛʽʪʽʚ ʪʘ ʧʝʣʘʛʽʪʽʚ. ɻʨʘʚʽʪʠʪʠ ʬʦʨʤʫʶʪʴʩʷ 

ʝʧʽʟʦʜʠʯʥʦ ʫ ʧʝʚʥʠʭ ʛʝʦʜʠʥʘʤʽʯʥʠʭ ʦʙʩʪʘʥʦʚʢʘʭ, ʷʢ̔ ʢʦʥʪʨʦʣʶʶʪʴʩʷ ʛʝʦʪʝʢʪʦʥʽʯʥʦ ʁ(ʚ 

ʪʦʤʫ ʯʠʩʣʽ ʩʝʡʩʤʽʯʥʦʶ) ʘʢʪʠʚʥʦʩʪʶ ʙʘʩʝʡʥʫ ʩʝʜʠʤʝʥʪʘʮʽʾ ʪʘ ʨʽʚʥʝʤ ʦʢʝʘʥʫ. ʉʝʨʝʜ 

ʛʨʘʚʽʪʠʪʽʚ ʚʠʦʢʨʝʤʣʶʶʪʴ ʪʫʨʙʽʜʠʪʠ, ʛʨʝʡʥʽʪʠ, ʜʝʙʨʠʪʠ.  

ɸʥʘʣʽʟ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʴ, ʬʦʨʤʫʣʶʚʘʥʥʷ ʧʨʦʙʣʝʤʠ, ʘʢʪʫʘʣʴʥʽʩʪʴ ʾʾ 

ʚʠʨʽʰʝʥʥʷ. ʉʝʨʝʜʥʴʦ-ʚʝʨʭʥʴʦʧʘʣʝʦʮʝʥʦʚʠʡ ʚʽʢ ʫʪʚʦʨʝʥʴ ʷʤʥʝʥʩʴʢʦʾ ʩʚʽʪʠ 

ʚʩʪʘʥʦʚʣʝʥʠʡ ʟʘ ʛʝʦʣʦʛʽʯʥʠʤʠ ʽ ʧʘʣʝʦʥʪʦʣʦʛʽʯʥʠʤʠ (Roy, Banerjee, 2016; Yang et al., 

2022) ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪ ʷʢ ʫ ʩʪʨʘʪʦʪʠʧʦʚʦʤʫ ʨʦʟʨʽʟʽ (ʨ. ʇʨʫʪ, ʤ. 

ʗʨʝʤʯʝ, ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʘ ʦʙʣ.), ʪʘʢ ʽ ʚ ʽʥʰʠʭ ʣʦʢʘʮʽʷʭ. ʇʩʘʤʽʪʦʚʠʡ ʢʦʤʧʣʝʢʩ 

ʷʤʥʝʥʩʴʢʦʾ ʩʚʽʪʠ ʚʠʚʯʘʚʩʷ ʜʦʩʣʽʜʥʠʢʘʤʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʽʚ ʤʽʥʝʨʘʣʦʛʽʯʥʦʾ, 

ʧʝʪʨʦʛʨʘʬʽʯʥʦʾ ʪʘ ʣʽʪʦʣʦʛʽʯʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ (ɻʘʚʨʠʰʢʽʚ, ɾʫʢʦʚ, 2009), Havryshkiv, 

Radkovets, 2020) ɿʦʢʨʝʤʘ ʜʝʪʘʣʴʥʦ ʦʧʠʩʘʥʦ ʩʢʣʘʜ ʢʦʥʢʨʝʮʽʡ ʟ ʦʢʦʣʠʮʴ ʩ. ʋʨʠʯ 

(ɻʘʚʨʠʰʢʽʚ, ɾʫʢʦʚ, 2009). 

ʇʦʯʠʥʘʶʯʠ ʟ ʜʨʫʛʦʾ ʧʦʣʦʚʠʥʠ ʍʍ ʩʪʦʨʽʯʯʷ ʢʘʨʧʘʪʩʴʢʠʡ ʬʣʽʰ ʧʦʯʘʣʠ ʚʠʚʯʘʪʠ 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ñʪʫʨʙʽʜʠʪʥʫò ʧʘʨʘʜʠʛʤʫ (ʃ.ɺ. ʃʽʥʝʮʴʢʘ, ʄ.ɸ. ɹʝʻʨ, ʗ.ʆ.ʂʫʣʴʮʠʮʴʢʠʡ, 

ʖ.ʄ. ʉʝʥʴʢʦʚʩʴʢʠʡ, ɸ.ʉ. ʇʠʣʠʧʯʫʢ ʪʘ ʽʥ.).  

ʇʦʩʣʽʜʦʚʥʠʡ ʩʠʩʪʝʤʥʠʡ ʘʥʘʣʽʟ ʩʝʜʠʤʝʥʪʦʣʦʛʽʯʥʠʭ ʪʘ ʪʝʢʪʦʥʽʯʥʠʭ ʨʠʩ ʙʫʜʦʚʠ ʪʘ 

ʛʝʦʜʠʥʘʤʽʯʥʦʾ ʝʚʦʣʶʮʽʾ ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪ ʚʽʜʪʚʦʨʝʥʦ ʫ ʤʦʜʝʣʽ ʾʭ ʙʫʜʦʚʠ 

ʆ. ʄ. ɻʥʠʣʢʘ (ɻʥʠʣʢʦ ʪʘ ʽʥ, 2021). 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʚʠʚʯʝʥʥʷ ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʩʪʫʨʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʙʫʜʦʚʠ ʧʩʘʤʽʪʽʚ 

ʩʝʨʝʜʥʴʦ-ʚʝʨʭʥʴʧʘʣʝʦʮʝʥʦʚʦʾ ʷʤʥʝʥʩʴʢʦʾ ʩʚʽʪʠ ʉʢʠʙʦʚʦʛʦ ʧʦʢʨʠʚʫ ɿʦʚʥʽʰʥʽʭ 

ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪ ʪʘ ʚʧʣʠʚʫ ʥʘ ʾʭ ʫʪʚʦʨʝʥʥʷ ʩʠʥʪʝʢʪʦʥʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʚ ʨʝʛʽʦʥʽ 

ʩʝʜʠʤʝʥʪʦʛʝʥʝʟʫ. 
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ʌʘʢʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ ʪʘ ʤʝʪʦʜʦʣʦʛʽʷ ʜʦʩʣʽʜʞʝʥʴ. ʄʘʪʝʨʽʘʣʦʤ ʩʣʫʛʫʚʘʣʠ ʧʦʣʴʦʚʽ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʪʘ ʚʣʘʩʥʦʨʫʯ ʚʠʢʦʥʘʥʽ ʦʧʠʩʠ ʧʨʠʨʦʜʥʠʭ ʪʘ ʰʪʫʯʥʠʭ ʚʽʜʩʣʦʥʝʥʴ, 

ʨʦʟʨʽʟʽʚ, ʪʦʯʦʢ ʩʧʦʩʪʝʨʝʞʝʥʴ ʽ ʚʽʜʽʙʨʘʥʠʭ ʟʨʘʟʢʽʚ ʟ ʨʦʟʨʽʟʽʚ ʨ. ʉʪʨʠʡ, ʟʦʢʨʝʤʘ 

ʧʨʠʨʦʜʥʴʦʛʦ ʢʦʤʧʣʝʢʩʫ çʋʨʠʮʴʢʽ ʩʢʝʣʽè ʚ ʜʦʣʠʥʽ ʧʦʪʦʢʫ ʋʨʠʯʘʥʢʘ. ɸʥʘʣʽʟʫʚʘʣʠʩʴ ʜʘʥʽ 

ʛʝʦʣʦʛʽʯʥʠʭ ʨʦʙʽʪ, ʚʠʢʦʥʘʥʠʭ ʧʦʧʝʨʝʜʥʠʢʘʤʠ. ɿʚʝʨʪʘʣʘʩʴ ʫʚʘʛʘ ʥʘ ʣʽʪʦʣʦʛʽʯʥʽ, 

ʤʽʥʝʨʘʣʦʛʽʯʥʽ, ʧʝʪʨʦʛʨʘʬʽʯʥʽ, ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʩʪʫʨʥʽ ʨʠʩʠ ʪʘ ʛʝʥʝʪʠʯʥʽ ʤʝʭʘʥʽʟʤʠ 

ʫʪʚʦʨʝʥʥʷ ʧʩʘʤʽʪʦʚʠʭ ʧʦʨʽʜ ʷʤʥʝʥʩʴʢʦʾ ʩʚʽʪʠ ʆʨʽʚʩʴʢʦʾ ʩʢʠʙʠ.  

ɿʦʚʥʽʰʥʽ ʂʘʨʧʘʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʢʨʝʡʜʦʚʦ-ʤʽʦʮʝʥʦʚʠʤʠ ʧʝʨʝʚʘʞʥʦ ʬʣʽʰʦʚʠʤʠ 

(ʪʫʨʙʽʜʠʪʥʠʤʠ) ʫʪʚʦʨʝʥʥʷʤʠ, ʷʢʽ ʬʦʨʤʫʶʪʴ ʣʫʩʢʫʚʘʪʝ ʚʽʷʣʦ ʧʦʢʨʠʚʽʚ. ɿʦʚʥʽʰʥʽʤʠ 

ʝʣʝʤʝʥʪʘʤʠ ʬʣʽʰʦʚʠʭ ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪ ʻ ʉʢʠʙʦʚʠʡ ʪʘ ɹʦʨʠʩʣʘʚʦ-ʇʦʢʫʪʩʴʢʠʡ 

(ɻʘʚʨʠʰʢʽʚ, ɾʫʢʦʚ, 2009). ʋʪʚʦʨʝʥʥʷ ʉʢʠʙʦʚʦʛʦ ʧʦʢʨʠʚʫ ʚʠʚʯʘʣʠʩʴ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʽʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʦʛʦ ʟʘʧʦʚʽʜʥʠʢʘ çʊʫʩʪʘʥʴè. 

ʉʪʨʘʪʠʛʨʘʬʽʯʥʠʡ ʨʦʟʨʽʟ ʉʢʠʙʦʚʦʛʦ ʧʦʢʨʠʚʫ ʚ ʙʘʩʝʡʥʽ ʨ. ʉʪʨʠʡ ʚ ʜʦʣʽʰʥʽʡ ʯʘʩʪʠʥʽ 

ʧʦʯʠʥʘʻʪʴʩʷ ʩʝʥʦʥ-ʧʘʣʝʦʮʝʥʦʚʠʤ ʩʽʨʠʤ ʬʣʽʰʝʤ ʩʪʨʠʡʩʴʢʦʾ ʩʚʽʪʠ, ʷʢʘ ʜʦʛʦʨʠ 

ʧʝʨʝʢʨʠʚʘʻʪʴʩʷ ʩʝʨʝʜʥʴʦ-ʚʝʨʭʥʴʦʧʘʣʝʦʮʝʥʦʚʠʤʠ ʧʽʩʢʦʚʠʢʘʤʠ ʷʤʥʝʥʩʴʢʦʾ ʩʚʽʪʠ (ʜʦ 

300ï350 ʤ) ʟ ʷʨʝʤʯʘʥʩʴʢʠʤ ʛʦʨʠʟʦʥʪʦʤ ʩʪʨʦʢʘʪʦʢʦʣʽʨʥʠʭ ʘʨʛʽʣʽʪʽʚ (ʜʦ 40 ʤ) ʚ ʧʽʜʦʰʚʽ. 

ʗʤʥʝʥʩʴʢʘ ʩʚʽʪʘ ʥʘʨʦʱʫʻʪʴʩʷ ʥʠʞʥʴʦʝʦʮʝʥʦʚʠʤ ʪʦʥʢʦ-ʩʝʨʝʜʥʴʦʨʠʪʤʽʯʥʠʤ ʟʝʣʝʥʠʤ ʘʙʦ 

ʩʪʨʦʢʘʪʦʢʦʣʽʨʥʠʤ ʬʣʽʰʝʤ ʤʘʥʷʚʩʴʢʦʾ ʩʚʽʪʠ (ʜʦ 400 ʤ) (ɻʥʠʣʢʦ ʪʘ ʽʥ, 2021). 

ʉʝʜʠʤʝʥʪʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʘʶʪʴ ʟʤʦʛʫ ʨʦʟʧʽʟʥʘʪʠ ʩʝʨʝʜ ʫʪʚʦʨʝʥʴ ʩʚʽʪ 

ʉʢʠʙʦʚʦʛʦ ʧʦʢʨʠʚʫ ʣʽʪʦʜʠʥʘʤʽʯʥʽ (ʛʝʥʝʪʠʯʥʽ) ʪʠʧʠ: ʛʝʤʽʧʝʣʘʛʽʪʠ ʪʘ ʧʝʣʘʛʽʪʠ, 

ʨʽʟʥʦʟʝʨʥʠʩʪʠʡ ʬʣʽʰ ï ʪʫʨʙʽʜʠʪʠ ʟ ʪʝʢʩʪʫʨʘʤʠ ɹʦʫʤʘ, ʛʨʝʡʥʽʪʠ, ʜʝʙʨʠʪʠ; ʚʽʜʢʣʘʜʠ 

ʧʨʠʜʦʥʥʠʭ ʪʝʯʽʡ (ʢʦʥʪʫʨʠʪʠ ï ʩʢʽʩʥʦʰʘʨʫʚʘʪʽ ʘʣʝʚʨʦʧʩʘʤʽʪʠ) (ɻʥʠʣʢʦ ʪʘ ʽʥ, 2021). 

ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʚʽʜʩʣʦʥʝʥʴ ʷʤʥʝʥʩʴʢʦʾ ʩʚʽʪʠ çʋʨʠʮʴʢʠʭ ʩʢʝʣʴè ʻ ʦʯʝʚʠʜʥʠʤ, ʱʦ 

ʚʦʥʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʪʦʚʩʪʦʰʘʨʫʚʘʪʠʤʠ ʤʘʩʠʚʥʠʤʠ ʧʽʩʢʦʚʠʢʘʤʠ. ʇʦʪʫʞʥʽʩʪʴ ʦʢʨʝʤʠʭ 

ʰʘʨʽʚ ʧʽʩʢʦʚʠʢʽʚ ʩʪʘʥʦʚʠʪʴ 1,2ï1,7 ʤ. ʇʽʩʢʦʚʠʢʠ ʥʘ ʟʚʽʪʨʽʣʽʡ ʧʦʚʝʨʭʥʽ ʤʘʶʪʴ ʩʽʨʠʡ 

ʢʦʣʽʨ, ʥʘ ʩʚʽʞʦʤʫ ʩʢʦʣʽ ʚʦʥʠ ʩʚʽʪʣʦ-ʩʽʨʽ, ʞʦʚʪʫʚʘʪʦ-ʩʽʨʽ. ʉʪʨʫʢʪʫʨʘ ʧʦʨʽʜ ʤʽʥʷʻʪʴʩʷ ʚʽʜ 

ʘʣʝʚʨʠʪʦʚʦʾ ʜʦ ʧʩʘʤʽʪʦʚʦʾ, ʜʨʽʙʥʦʧʩʝʬʽʪʦʚʦʾ ʟ ʧʫʜʣʽʥʛʦʚʠʤʠ ʚʢʣʶʯʝʥʥʷʤʠ ʢʨʫʧʥʽʰʠʭ 

ʢʣʘʩʪʦʣʽʪʽʚ.  

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ɿʘ ʚʠʢʦʥʘʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ 

ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʩʪʫʨʥʠʭ ʪʘ ʨʝʯʦʚʠʥʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʫʪʦʯʥʝʥʦ ʪʘ ʚʠʦʢʨʝʤʣʝʥʦ 

ʣʽʪʦʜʠʥʘʤʽʯʥʽ ʪʠʧʠ ʧʩʘʤʽʪʦʚʦʛʦ ʤʦʜʫʣʷ ʷʤʥʝʥʩʴʢʦʾ ʩʚʽʪʠ. ɺʦʥʠ ʥʘʣʝʞʘʪʴ 

ʛʨʫʙʦʟʝʨʥʠʩʪʠʤ (ʪʘ ʧʨʦʢʩʠʤʘʣʴʥʠʤ) ʪʫʨʙʽʜʠʪʘʤ, ʛʨʝʡʥʽʪʘʤ, ʜʝʙʨʠʪʘʤ, ʫʪʚʦʨʝʥʥʷʤ 

ʨʦʟʨʽʜʞʝʥʠʭ ʪʘ ʬʣʶʾʜʠʟʦʚʘʥʠʭ ʧʦʪʦʢʽʚ, ʧʽʜʚʦʜʥʦ-ʦʩʫʚʥʠʤ ʚʽʜʢʣʘʜʘʤ. ɺ ʛʦʨʽʰʥʽʡ 

ʯʘʩʪʠʥʽ ʪʫʨʙʽʜʠʪʽʚ, ʛʨʝʡʥʽʪʽʚ, ʚʽʜʢʣʘʜʘʭ ʨʦʟʨʽʜʞʝʥʠʭ ʪʘ ʬʣʶʾʜʘʣʴʥʠʭ ʧʦʪʦʢʽʚ ʚʽʜʤʽʯʝʥʦ 

ʩʬʝʨʦʾʜʘʣʴʥʽ ʧʽʱʘʥʽ ʩʪʷʞʽʥʥʷ ʪʨʴʦʭ ʨʽʟʥʦʚʠʜʽʚ, ʚ ʙʫʜʦʚʽ ʷʢʠʭ ʜʦʤʽʥʫʶʪʴ ʧʽʩʢʦʚʠʢʠ ʪʘ 

ʘʣʝʚʨʦʧʽʩʢʦʚʠʢʠ. ʉʪʷʞʽʥʥʷ ʬʦʨʤʫʶʪʴ ʩʬʝʨʦʾʜʠ, ʷʢʽ ʚ ʜʽʘʤʝʪʨʽ ʜʦʩʷʛʘʶʪʴ 0,5ï0,6 ʤ ʟʘ 

ʜʦʚʛʦʶ ʚʽʩʩʶ. ʌʦʨʤʘ ʾʭ ʢʫʣʝʧʦʜʽʙʥʘ, ʝʣʽʧʩʦʧʦʜʽʙʥʘ, ʩʧʽʨʘʣʝʧʦʜʽʙʥʘ. ɺʥʫʪʨʽʰʥʷ ʙʫʜʦʚʘ 

ʤʽʩʪʠʪʴ ʨʠʩʠ ʢʦʥʮʝʥʪʨʠʯʥʦ-ʟʦʥʘʣʴʥʦʾ ʘʙʦ ʩʧʽʨʘʣʝʧʦʜʽʙʥʦʾ ʙʫʜʦʚʠ. ʆʜʠʥ ʟ ʨʽʟʥʦʚʠʜʽʚ 

ʩʬʝʨʦʾʜʽʚ ʚʠʧʦʚʥʝʥʠʡ ʞʦʚʪʫʚʘʪʠʤʠ ʢʚʘʨʮʦʚʠʤʠ ʘʣʝʚʨʦʧʽʩʢʦʚʠʢʘʤʠ, ʢʦʣʽʨ ʪʘ 

ʤʽʥʝʨʘʣʴʥʠʡ ʩʢʣʘʜ ʷʢʠʭ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʦʢʩʠʜʽʚ ʟʘʣʽʟʘ. ʅʘ ʧʝʨʠʬʝʨʽʾ ʩʬʝʨʦʾʜʘ 

ʢʦʥʪʘʢʪ ʟʘʙʘʨʚʣʶʻʪʴʩʷ ʚ ʽʥʪʝʥʩʠʚʥʠʡ ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʠʡ ʢʦʣʽʨ ʪʘ ʥʘʙʫʚʘʻ ʧʦʤʽʪʥʦʾ 

ʱʽʣʴʥʦʩʪʽ ʽ ʪʚʝʨʜʦʩʪʽ, ʷʢʘ ʥʘ ʬʽʛʫʨʘʭ ʟʚʽʪʨʶʚʘʥʥʷ ʬʦʨʤʫʻ ʧʦʟʠʪʠʚʥʠʡ ʦʢʦʥʪʫʨʶʶʯʠʡ 

ʚʘʣʠʢ ʰʠʨʠʥʦʶ ʜʦ 10ï15 ʤʤ. ʉʬʝʨʦʾʜʠ ʟʘʥʫʨʝʥʽ ʫ ʪʦʥʢʦʰʘʨʫʚʘʪʽ ʧʽʩʢʦʚʠʢʠ, ʷʢʽ 

ʜʝʤʦʥʩʪʨʫʶʪʴ ʟ ʥʠʤʠ ʨʽʟʢʠʡ ʊ-ʧʦʜʽʙʥʠʡ ʢʦʥʪʘʢʪ ʫ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ. ɺ ʪʦʡ ʞʝ ʯʘʩ ʚ 

ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʩʬʝʨʦʾʜʽʚ ʢʦʥʪʘʢʪ ʥʽʙʠ ʧʦʩʪʫʧʦʚʦ ʟʘʪʫʭʘʻ ʪʘ ʧʝʨʝʭʦʜʠʪʴ ʫ ʰʘʨʫʚʘʪʠʡ 

ʧʽʩʢʦʚʠʢ. ʉʪʚʦʨʶʻʪʴʩʷ ʚʨʘʞʝʥʥʷ ʧʨʦ ʩʧʽʨʘʣʝʧʦʜʽʙʥʠʡ ʭʘʨʘʢʪʝʨ ʫʪʚʦʨʝʥʥʷ ʩʪʷʞʽʥʴ ʧʦ 

ʪʠʧʫ çʩʥʽʛʦʚʦʾ ʢʫʣʽè. 

ʑʝ ʦʜʠʥ ʚʠʜ ʩʪʷʞʽʥʴ ʢʫʣʝʧʦʜʽʙʥʦʾ ʘʙʦ ʝʣʽʧʩʦʾʜʘʣʴʥʦʾ ʬʦʨʤʠ ʤʘʻ ʯʽʪʢʫ ʟʦʥʘʣʴʥʫ 

ʙʫʜʦʚʫ ʜʦʩʷʛʘʶʯʠ ʨʦʟʤʽʨʽʚ 0,7³0,3³0,4 ʤ (ʨʠʩʫʥʦʢ 1). ɺ ʮʝʥʪʨʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʱʽʣʴʥʠʡ 

ʟʝʣʝʥʢʫʚʘʪʦ-ʩʽʨʠʡ ʢʚʘʨʮʦʚʠʡ ʧʽʩʢʦʚʠʢ (ʚ ʜʽʘʤʝʪʨʽ ʜʦ 0, 4 ʤ). ʇʝʨʝʭʽʜʥʘ ʩʝʨʝʜʠʥʥʘ ʟʦʥʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʯʝʨʛʫʚʘʥʥʷʤ ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʦʛʦ ʪʘ ʞʦʚʪʫʚʘʪʦ-ʩʽʨʦʛʦ ʢʚʘʨʮʦʚʦʛʦ 

ʧʽʩʢʦʚʠʢʘ (ʰʠʨʠʥʦʶ ʜʦ 0,03 ʤ). ɿʦʚʥʽʰʥʷ ʧʝʨʠʬʝʨʽʡʥʘ ʟʦʥʘ ʩʢʣʘʜʝʥʘ ʩʪʨʦʢʘʪʦʢʦʣʽʨʥʠʤ 

ʧʽʩʢʦʚʠʢʦʤ (ʰʠʨʠʥʦʶ ʜʦ 0,06 ʤ). ʋ ʥʽʡ ʯʝʨʛʫʶʪʴʩʷ ʩʤʫʞʢʠ ʞʦʚʪʫʚʘʪʦ-ʩʽʨʠʭ ʪʘ ʪʝʤʥʦ-
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ʢʦʨʠʯʥʝʚʠʭ ʚʽʜʤʽʥ ʢʚʘʨʮʦʚʦʛʦ ʧʽʩʢʦʚʠʢʘ. ɯʥʦʜʽ ʤʦʞʥʘ ʩʧʦʩʪʝʨʽʛʘʪʠ ʧʦʩʪʫʧʦʚʠʡ ʧʝʨʝʭʽʜ 

ʚʽʜ ʞʦʚʪʫʚʘʪʦ-ʩʽʨʠʭ ʚʽʜʤʽʥ ʜʦ ʟʝʣʝʥʢʫʚʘʪʦ-ʩʽʨʠʭ ʚʤ̔ʩʥʠʭ ʧʩʘʤʽʪʽʚ. ʇʝʨʝʭʦʜʠ ʙʘʨʚ 

ʧʽʩʢʦʚʠʢʽʚ ʚʽʜ ʞʦʚʪʫʚʘʪʠʭ ʜʦ ʢʦʨʠʯʥʝʚʠʭ ʢʦʥʪʨʦʣʶʶʪʴʩʷ ʚʤʽʩʪʦʤ ʛʽʜʨʦʦʢʩʠʜʽʚ ʟʘʣʽʟʘ ʫ 

ʮʝʤʝʥʪʽ ʧʽʩʢʦʚʠʢʽʚ.  

 

 
 

ʈʠʩ. 1. ʉʬʝʨʦʾʜʘʣʴʥʝ ʩʪʷʞʽʥʥʷ ʟ ʷʤʥʝʥʩʴʢʠʭ ʧʽʩʢʦʚʠʢʽʚ. ɹʘʩʝʡʥ ʨ.ʋʨʠʯʘʥʢʘ. 

ʄʫʟʝʡ ʊʫʩʪʘʥʽ.  

 

ʊʨʝʪʽʡ ʨʽʟʥʦʚʠʜ ʩʬʝʨʦʾʜʘʣʴʥʠʭ ʩʪʷʞʽʥʴ ʨʦʟʤʽʨʦʤ 0,2ï0,4 ʤ ʛʦʣʦʚʥʦ ʧʨʝʜʩʪʘʚʣʝʥʽ 

ʷʜʨʦʤ, ʜʽʘʤʝʪʨʦʤ 0,08ï0,12ʤ, ʷʢʝ ʩʢʣʘʜʝʥʝ ʢʚʘʨʮʦʚʠʤ ʧʽʩʢʦʚʠʢʦʤ ʟ ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʠʤ 

ʤʘʥʛʘʥʦ-ʟʘʣʽʟʠʩʪʠʤ ʮʝʤʝʥʪʦʤ (?). ʉʝʨʝʜʠʥʥʘ ʧʝʨʝʭʽʜʥʘ ʦʙʦʣʦʥʢʘ, ʰʠʨʠʥʦʶ ʜʦ 0,01 ʤ, 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʞʦʚʪʫʚʘʪʦ-ʢʦʨʠʯʥʝʚʠʤ ʧʽʩʢʦʚʠʢʦʤ. ɿʦʚʥʽʰʥʷ ʦʙʦʣʦʥʢʘ, ʷʢ ʽ ʷʜʨʦ, ʤʘʻ 

ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʠʡ ʢʦʣʽʨ (0,02ï0,03 ʤ). 

ʉʬʝʨʦʾʜʘʣʴʥʽ ʩʪʷʞʽʥʥʷ ʧʩʘʤʽʪʽʚ ʪʷʞʽʶʪʴ ʟʘ ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʩʪʫʨʥʠʤʠ ʦʟʥʘʢʘʤʠ ʜʦ 

ʛʦʨʽʰʥʽʭ ʽʥʪʝʨʚʘʣʽʚ ʛʨʝʡʥʽʪʽʚ, ʚʠʩʦʢʦʛʫʩʪʠʥʥʠʭ ʪʫʨʙʽʜʠʪʽʚ ʫʪʚʦʨʝʥʥʷʤ ʨʦʟʨʽʜʞʝʥʠʭ ʪʘ 

ʬʣʶʾʜʠʟʦʚʘʥʠʭ ʧʦʪʦʢʽʚ ʷʤʥʝʥʩʴʢʦʾ ʩʚʽʪʠ. ʎʽ ʝʣʝʤʝʥʪʠ ʤʘʶʪʴ ʩʝʨʝʜʥʴʦ-ʜʨʽʙʥʦʟʝʨʥʠʩʪʫ 

ʧʩʘʤʽʪʦʚʫ ʪʘ ʘʣʝʚʨʠʪʦʚʫ ʩʪʨʫʢʪʫʨʠ ʟ ʙʣʶʜʮʝʧʦʜʽʙʥʠʤʠ (dish structures) ʪʘ 

ʪʨʫʙʢʦʧʦʜʽʙʥʠʤʠ (fluid-escape escape) ʪʝʢʩʪʫʨʘʤʠ ʚʠʪʠʩʢʘʥʥʷ ʚʦʜʠ (ʘʙʦ ʛʽʜʨʦʪʝʨʤʘʣʴʥʦʛʦ 

ʬʣʶʾʜʫ), ʷʢʽ ʥʘʣʝʞʘʪʴ ʽʥʪʝʨʚʘʣʫ S3 ʩʝʢʚʝʥʮʽʾ ɼ.ʃʘʫ, ʱʦ ʤʘʻ ʤʦʜʝʣʴʥʠʡ ʚʠʛʣʷʜ R23S123.  

ʇʽʱʘʥʽ ʩʪʷʞʽʥʥʷ ʷʤʥʝʥʩʴʢʦʾ ʩʚʽʪʠ ʟʘ ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ ʪʘ ʨʝʯʦʚʠʥʥʠʤʠ ʨʠʩʘʤʠ, 

ʧʦʜʽʙʥʽ ʥʘ ʪʘʢʽ, ʷʢʽ ʥʘʣʝʞʘʪʴ ʩʠʥʪʝʢʪʦʥʽʯʥʠʤ ʜʝʬʦʨʤʘʮʽʷʤ ʤôʷʢʠʭ (ʥʝʜʽʘʛʝʥʽʟʦʚʘʥʠʭ) 

ʚʽʜʢʣʘʜʽʚ (soft-sediment deformation ï SSDS) (Berra, Felletti, 2011; Roy, Banerjee, 2016; 

Yang et al., 2022). ɺʦʥʠ ʥʝʩʫʪʴ ʦʟʥʘʢʠ ʧʣʘʩʪʠʯʥʠʭ ʪʝʢʩʪʫʨ, ʱʦ ʩʬʦʨʤʫʚʘʣʠʩʷ, ʟʘʚʜʷʯʫʶʯʠ 

ʝʥʜʦʛʝʥʥʠʤ ʧʨʦʮʝʩʘʤ, ʟʦʢʨʝʤʘ ʩʝʡʩʤʽʯʥʠʤ ʧʦʰʪʦʚʭʘʤ. 

ɼʦʩʣʽʜʥʠʢʠ, ʷʢʽ ʚʠʚʯʘʶʪʴ ʪʨʠʛʝʨʥʽ ʘʛʝʥʪʠ ʝʥʜʦʛʝʥʥʠʭ ʧʨʦʮʝʩʽʚ ʨʠʪʤʽʯʥʦ-ʮʠʢʣʽʯʥʠʭ 

ʪʦʚʱ, ʧʽʜʢʨʝʩʣʶʶʪʴ, ʱʦ ʩʝʨʝʜ ʥʠʭ ʚʘʞʣʠʚʝ ʤʽʩʮʝ ʧʦʩʽʜʘʻ ʰʚʠʜʢʘ ʩʝʜʠʤʝʥʪʘʮʽʷ, 

ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ, ʢʦʣʠʚʘʥʥʷ ʪʠʩʢʫ, ʩʧʨʠʯʠʥʝʥʝ ʪʫʨʙʫʣʝʥʪʥʠʤ ʧʦʪʦʢʦʤ ʚʦʜʠ. ɺʣʘʩʥʝ ʚʩʽ 

ʥʘʟʚʘʥʽ ʷʚʠʱʘ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʛʨʘʚʽʪʠʪʽʚ (ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʪʫʨʙʽʜʠʪʽʚ) 

ʧʽʜʚʦʜʥʦʛʦ ʢʦʥʫʩʫ ʚʠʥʦʩʫ ʧʘʩʠʚʥʦʾ ʦʢʨʘʾʥʠ ɿʦʚʥʽʰʥʴʦʢʘʨʧʘʪʩʴʢʦʛʦ ʙʘʩʝʡʥʘ. ɺ ʧʨʦʮʝʩʽ 

ʨʦʟʚʠʪʢʫ ʙʘʩʝʡʥʫ ʚ ʤʽʩʮʷʭ ʢʦʥʪʘʢʪʫ ʣʽʪʦʩʬʝʨʥʠʭ ʧʣʠʪ ʬʦʨʤʫʻʪʴʩʷ ʛʽʨʩʴʢʦ-ʩʢʣʘʜʯʘʩʪʘ 

ʩʠʩʪʝʤʘ, ʷʢʘ ʘʢʪʠʚʥʦ ʨʦʩʪʝ. ʐʚʠʜʢʽʩʪʴ ʾʾ ʧʽʜʥʷʪʪʷ ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʻ ʪʝʤʧʠ ʜʝʥʫʜʘʮʽʾ. ʇʨʠ 

ʮʴʦʤʫ ʤʽʥʷʶʪʴʩʷ ʨʝʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʽʜʢʦʨʦʚʦʛʦ ʩʫʙʩʪʨʘʪʫ, ʩʫʪʪʻʚʦ ʟʙʽʣʴʰʫʻʪʴʩʷ 

ʪʝʧʣʦʚʠʡ ʧʦʪʽʢ, ʘʩʪʝʥʦʩʬʝʨʘ ʩʪʘʻ ʙʽʣʴʰ ʧʣʘʩʪʠʯʥʦ, ʱʦ ʚʠʢʣʠʢʘʻ ʟʨʦʩʪʘʥʥʷ ʥʘʧʨʫʞʝʥʴ ʚ 

ʟʦʥʽ ʢʦʥʪʘʢʪʫ ʧʣʠʪ, ʘʢʪʠʚʽʟʘʮʽʷ ʪʝʢʪʦʥʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʽʥʪʝʥʩʠʚʥʝ ʧʨʦʛʠʥʘʥʥʷ ʣʽʪʦʩʬʝʨʠ. 

ɿʨʦʩʪʘʥʥʷ ʪʝʢʪʦʥʽʯʥʦʛʦ ʥʘʧʨʫʞʝʥʥʷ ʽʥʽʮʽʶʻ ʩʝʡʩʤʽʯʥʽ ʧʦʰʪʦʚʭʠ, ʷʢʽ ʩʧʨʠʷʣʠ ʩʭʦʜʞʝʥʥʶ 

ʛʨʘʚʽʪʠʪʦʚʠʭ ʧʦʪʦʢʽʚ, ʛʦʣʦʚʥʠʭ ʧʨʦʷʚʽʚ ʩʫʩʧʝʥʟʽʡʥʦ-ʧʦʪʦʢʦʚʦʛʦ ʩʝʜʠʤʝʥʪʦʛʝʥʝʟʫ. 

ʉʝʡʩʤʽʯʥʘ ʘʢʪʠʚʥʽʩʪʴ ʤʦʛʣʘ ʩʪʠʤʫʣʶʚʘʪʠ ʝʧʽʟʦʜʠʯʥʝ ʨʦʟʨʽʜʞʝʥʥʷ ʧʦʪʦʢʽʚ, ʧʦʨʦʜʞʝʥʠʭ 

ʧʽʜʚʦʜʥʠʤʠ ʦʩʫʚʘʤʠ ʪʘ ʚʠʩʦʢʦʛʫʩʪʠʥʥʠʤʠ ʪʝʯʽʷʤʠ. ʇʨʠ ʮʴʦʤʫ ʚ ʤʦʤʝʥʪʠ ʩʝʡʩʤʽʯʥʠʭ 

ʽʤʧʫʣʴʩʽʚ ʚʽʜʙʫʚʘʣʘʩʴ ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʷ ʩʪʨʫʤʝʥʽʚ ʨʦʟʨʽʜʞʝʥʦʾ ʨʝʯʦʚʠʥʠ, ʩʢʣʘʜʝʥʦʾ 
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ʘʣʝʚʨʠʪʦʚʠʤ ʪʘ ʜʨʽʙʥʦ-ʩʝʨʝʜʥʽʤ ʧʩʘʤʽʪʦʚʠʤ ʤʘʪʝʨʽʘʣʦʤ ʪʘ ʡʦʛʦ ʬʣʶʾʜʠʟʘʮʽʷ. ɺ ʨʝʟʫʣʴʪʘʪʽ 

ʬʣʶʾʜʠʟʦʚʘʥʠʡ ʧʽʩʦʢ, ʷʢʠʡ ʤʘʚ ʚʠʩʦʢʫ ʚôʷʟʢʽʩʪʴ, ʥʝʧʨʦʩʪʦ ʪʽʢ ʚʥʠʟ ʧʦ ʢʨʫʪʦʤʫ ʩʭʠʣʫ 

(>18Á), ʘ ʫʪʚʦʨʶʚʘʚ ʪʝʢʩʪʫʨʠ çʩʥʽʛʦʚʦʾ ʢʫʣʽè. ʅʘʜʣʠʰʦʢ ʪʠʩʢʫ ʧʦʨʦʚʦʛʦ ʬʣʶʾʜʫ ʰʚʠʜʢʦ 

ʜʠʩʠʧʫʚʘʚ ʽ ʢʦʥʢʨʝʮʽʻʧʦʜʽʙʥʽ ʫʪʚʦʨʝʥʥʷ ñʢʦʥʩʝʨʚʫʚʘʣʠʩʴò, ʫʪʚʦʨʶʶʯʠ ʝʣʝʤʝʥʪʠ 

ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʩʪʫʨʥʠʭ ʧʘʨʘʛʝʥʝʟʠʩʽʚ ʫʪʚʦʨʝʥʴ ʧʦʪʦʢʽʚ ʚʠʩʦʢʦʾ ʱʽʣʴʥʦʩʪʽ (ʪʫʨʙʽʜʠʪʽʚ, 

ʛʨʝʡʥʽʪʽʚ ʘʙʦ ʦʩʫʚʽʚ). ʈʫʜʥʘ ʨʝʯʦʚʠʥʘ ʚ ʥʠʭ ʚʽʜʽʛʨʘʻ ʨʦʣʴ ʮʝʤʝʥʪʫ ʜʣʷ ʘʣʝʚʨʦʧʩʘʤʽʪʦʚʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʩʪʷʞʽʥʴ. ɻʝʥʝʪʠʯʥʘ ʩʢʣʘʜʦʚʘ ʨʫʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʧʦʚôʷʟʫʻʪʴʩʷ ʥʘʤʠ ʟ 

ʧʝʨʤʘʥʝʥʪʥʠʤ ʥʘʜʭʦʜʞʝʥʥʷʤ ʛʽʜʨʦʪʝʨʤ ʫ ʧʝʨʽʦʜʠ ʪʝʢʪʦʥʽʯʥʦʾ (ʪʘ ʩʝʡʩʤʽʯʥʦʾ) ʘʢʪʠʚʥʦʩʪʽ 

ɿʦʚʥʽʰʥʴʦʢʘʨʧʘʪʩʴʢʦʛʦ ʙʘʩʝʡʥʫ ʩʝʜʠʤʝʥʪʦʛʝʥʝʟʫ. ʉʘʤʽ ʩʬʝʨʦʾʜʘʣʴʥʽ ʩʪʷʞʽʥʥʷ ʥʘʣʝʞʘʪʴ 

ʩʝʡʩʤʽʪʘʤ. 

ɺʠʩʥʦʚʢʠ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʪʘʢʽ ʚʠʩʥʦʚʢʠ. ʇʩʘʤʽʪʦʚʠʡ 

ʤʦʜʫʣʴ ʷʤʥʝʥʩʴʢʦʾ ʩʚʽʪʠ, ʷʢʠʡ ʬʦʨʤʫʻʪʴʩʷ ʧʨʦʮʝʩʘʤʠ ʩʫʩʧʝʥʟʽʡʥʦ-ʧʦʪʦʢʦʚʦ ʾʩʝʜʠʤʝʥʪʘʮʽʾ 

ʤʽʩʪʠʪʴ ʣʽʪʦʜʠʥʘʤʽʯʥʽ ʪʠʧʠ ʛʨʫʙʦʟʝʨʥʠʩʪʠʭ (ʪʘ ʧʨʦʢʩʠʤʘʣʴʥʠʭ) ʪʫʨʙʽʜʠʪʽʚ, ʛʨʝʡʥʽʪʽʚ, 

ʜʝʙʨʠʪʽʚ, ʫʪʚʦʨʝʥʥʷ ʨʦʟʨʽʜʞʝʥʠʭ ʪʘ ʬʣʶʾʜʠʟʦʚʘʥʠʭ ʧʦʪʦʢʽʚ. ɺ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʰʘʨʽʚ ʮʠʭ 

ʫʪʚʦʨʝʥʴ ʯʘʩʪʦ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʩʬʝʨʦʾʜʘʣʴʥʽ ʩʪʷʞʽʥʥʷ ʜʽʘʤʝʪʨʦʤ ʜʦ ʜʝʩʷʪʢʽʚ ʩʘʥʪʠʤʝʪʨʽʚ. 

ʉʝʨʝʜ ʩʪʷʞʽʥʴ ʜʦʩʣʽʜʞʝʥʦ ʪʨʠ ʨʽʟʥʦʚʠʜʠ. ɿʘ ʘʥʘʣʽʟʦʤ ʚʧʣʠʚʫ ʪʝʢʪʦʥʽʯʥʦʛʦ ʯʠʥʥʠʢʘ ʥʘ 

ʬʦʨʤʫʚʘʥʥʷ ʧʩʘʤʽʪʽʚ ʷʤʥʝʥʩʴʢʦʾ ʩʚʽʪʠ, ʟʘ ʧʦʣʦʞʝʥʥʷʤ ʩʪʷʞʽʥʴ ʚ ʨʦʟʨʽʟʽ ʣʽʪʦʜʠʥʘʤʽʯʥʠʭ 

ʪʠʧʽʚ ʷʤʥʝʥʩʴʢʦʾ ʩʚʽʪʠ ʪʘ ʟʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʩʪʷʞʽʥʴ ʟ ʚʤʽʩʥʠʤʠ ʫʪʚʦʨʝʥʥʷʤʠ ʦʯʝʚʠʜʥʦ, 

ʱʦ ʚʦʥʠ ʩʬʦʨʤʫʚʘʣʠʩʴ ʧʽʜ ʚʧʣʠʚʦʤ ʝʥʜʦʛʝʥʥʠʭ ʧʨʦʮʝʩʽʚ, ʷʢʽ ʚʽʜʙʫʚʘʣʠʩʴ ʚ 

ɿʦʚʥʽʰʥʴʦʢʘʨʧʘʪʩʢʦʤʫ ʙʘʩʝʡʥʽ ʩʝʜʠʤʝʥʪʘʮʽʾ, ʥʘʣʝʞʘʪʴ ʩʠʥʪʝʢʪʦʥʽʯʥʠʤ ʜʝʬʦʨʤʘʮʽʷʤ 

ʦʩʘʜʽʚ ʽ ʻ ʩʝʡʩʤʽʪʘʤ. 
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For a long time, there have been two directions of research into the geological structure 

and development of the shields of ancient platforms; a) çgeouniformaryè - from the 

standpoint of the similarity of the conditions and processes of the Early Precambrian 

development to the Phanerozoic eon; b) ζgeoevolutionaryè - based on ideas about the 

directed and irreversible development of shields, different from the Phanerozoic. The 

publication is devoted to the substantiation of the evolutionary development of shields. For 

an adequate mastery of the geological structure and development of shields, the 

development of one's own theory equal to the theorys of geosynclines and plate tectonics is 

required. 

 

GEOEVOLUTIONARY  FEATURES OF THE EARLY  PRECAMBRIAN  

DEVELOPMENT  OF THE SHIELDS OF ANCIENT  PLATFORM S  

 

Kyrylyuk V.P. 

 

ɺʩʪʫʧ. ʇʽʜ ʨʘʥʥʽʤ ʜʦʢʝʤʙʨʽʻʤ ʟʘʟʚʠʯʘʡ ʨʦʟʫʤʽʶʪʴ ʯʘʩ ʬʦʨʤʫʚʘʥʥʷ ʬʫʥʜʘʤʝʥʪʫ 

ʜʘʚʥʽʭ ʧʣʘʪʬʦʨʤ, ʷʢʠʡ ʜʦʩʪʫʧʥʠʡ ʜʣʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ 

ʥʘ ʱʠʪʘʭ ï ʚʠʩʪʫʧʘʭ ʬʫʥʜʘʤʝʥʪʫ ʥʘ ʜʝʥʥʫ ʧʦʚʝʨʭʥʶ. ʋ ʯʘʩʦʚʦʤʫ ʚʠʤʽʨʽ ʨʘʥʥʽʡ 

ʜʦʢʝʤʙʨʽʡ ʦʭʦʧʣʶʻ ʜʽʘʧʘʟʦʥ ʚʽʜ ʙʽʣʴʰʝ ʥʽʞ 4,1 ʜʦ 1,9Ñ0,1 ʤʣʨʜ ʨʦʢʽʚ. ʅʘ ʧʦʯʘʪʢʦʚʽʡ 

ʩʪʘʜʽʾ ʚʠʚʯʝʥʥʷ ʱʠʪʽʚ ʚʠʥʠʢʣʠ ʽ ʪʨʠʚʘʣʠʡ ʯʘʩ ʽʩʥʫʚʘʣʠ ʫʥʽʬʦʨʤʽʩʪʩʴʢʽ ʫʷʚʣʝʥʥʷ ʧʨʦ 

ʛʝʦʩʠʥʢʣʽʥʘʣʴʥʽ ʫʤʦʚʠ ʬʦʨʤʫʚʘʥʥʷ ʱʠʪʽʚ, ʥʽʙʠʪʦ ʥʝʦʜʥʦʨʘʟʦʚʦ, ʮʠʢʣʽʯʥʦ ʧʦʚʪʦʨʶʚʘʥʽ 

ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʨʘʥʥʴʦʛʦ ʜʦʢʝʤʙʨʽʶ. ʊʦʙʪʦ, ʱʠʪʠ ʚʚʘʞʘʣʠʩʷ ʪʘʢʠʤʠ ʩʪʨʫʢʪʫʨʥʠʤʠ 

ʝʣʝʤʝʥʪʘʤʠ, ʥʘ ʜʦʩʣʽʜʞʝʥʥʷ ʷʢʠʭ ʙʝʟ ʦʙʤʝʞʝʥʴ ʧʦʰʠʨʶʻʪʴʩʷ ζʧʨʠʥʮʠʧ ʘʢʪʫʘʣʽʟʤʫè. 

ɿʦʢʨʝʤʘ ʚ ʦʜʥʽʡ ʟ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʧʨʘʮʴ ʟ ʮʴʦʛʦ ʧʨʠʚʦʜʫ ʯʽʪʢʦ ʩʢʘʟʘʥʦ, ʱʦ ζʦʩʥʦʚʥʽ 
ʧʦʣʦʞʝʥʥʷ ʚʯʝʥʥʷ ʧʨʦ ʛʝʦʩʠʥʢʣʽʥʘʣʽ ʮʽʣʢʦʤ ʟʘʩʪʦʩʦʚʥʽ ʜʦ ʜʦʢʝʤʙʨʽʡʩʴʢʠʭ ʦʙ'ʻʢʪʽʚ ʪʘ 

ʩʪʨʫʢʪʫʨ. ɿʦʢʨʝʤʘ, ʥʘʡʜʘʚʥʽʰʽ ʪʦʚʱʽ ʮʽʣʢʦʤ ʤʦʞʫʪʴ ʙʫʪʠ ʚʢʣʶʯʝʥʽ ʜʦ ʛʨʫʧʠ 

ʛʝʦʩʠʥʢʣʽʥʘʣʴʥʠʭ ʢʦʤʧʣʝʢʩʽʚè (ɹʦʨʫʢʘʝʚ, 1977, ʩ. 239, ʧʝʨʝʢʣʘʜ ʟ ʨʦʩ. ʪʫʪ ʽ ʜʘʣʽ ʤʽʡ ï 

ɺ.ʂ.).  

ʇʦʨʷʜ ʟ ʮʠʤ ʚʞʝ ʥʘ ʧʦʯʘʪʢʫ 60-ʭ ʨʦʢʽʚ ʤʠʥʫʣʦʛʦ ʩʪʦʨʽʯʯʷ, ʧʨʘʢʪʠʯʥʦ ʦʜʥʦʯʘʩʥʦ ʽ 

ʥʝʟʘʣʝʞʥʦ ʚ ʧʫʙʣʽʢʘʮʽʷʭ ʜʚʦʭ ʚʠʜʘʪʥʠʭ ʜʦʩʣʽʜʥʠʢʽʚ ʜʦʢʝʤʙʨʽʶ ʃ.ʁ. ʉʘʣʦʧʘ (ʉʘʣʦʧ, 

1960) ʪʘ ɭ.ʄ. ʃʘʟʴʢʘ (ʃʘʟʴʢʦ, 1961) ʙʫʣʦ ʦʙˇʨʫʥʪʦʚʘʥʦ ʽʩʥʫʚʘʥʥʷ ʧʨʠʥʮʠʧʦʚʠʭ 

ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʧʦʰʠʨʝʥʠʤʠ ʥʘ ʱʠʪʘʭ ʘʨʭʝʡʩʴʢʠʤʠ ʪʘ ʧʨʦʪʝʨʦʟʦʡʩʴʢʠʤʠ 

ʢʦʤʧʣʝʢʩʘʤʠ. ʎʽ ʚʽʜʤʽʥʥʦʩʪʽ, ʟʘ ʫʷʚʣʝʥʥʷʤʠ ʘʚʪʦʨʽʚ, ʻ ʩʚʽʜʯʝʥʥʷʤ ʥʝʟʚʦʨʦʪʥʦʛʦ 

ʝʚʦʣʶʮʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ ʱʠʪʽʚ ʚʞʝ ʥʘ ʧʨʦʪʷʟʽ ʨʘʥʥʴʦʛʦ ʜʦʢʝʤʙʨʽʶ. ɸʨʭʝʡ ʙʫʣʦ ʚʠʜʽʣʝʥʦ 

ʷʢ ʧʝʨʤʦʙʽʣʴʥʠʡ (ʃ.ʁ. ʉʘʣʦʧ) ʘʙʦ ʜʦʛʝʦʩʠʥʢʣʽʥʘʣʴʥʠʡ (ɭ.ʄ. ʃʘʟʴʢʦ) ʝʪʘʧ ʨʦʟʚʠʪʢʫ 

ʱʠʪʽʚ, ʘ ʧʨʦʪʝʨʦʟʦʡ ʷʢ ʨʘʥʥʽʡ ʛʝʦʩʠʥʢʣʽʥʘʣʴʥʦ-ʧʣʘʪʬʦʨʤʥʠʡ ʝʪʘʧ. ʊʘʢ ʙʫʚ 

ʟʘʧʦʯʘʪʢʦʚʘʥʠʡ ʥʦʚʠʡ, ʘʣʴʪʝʨʥʘʪʠʚʥʠʡ ʜʦ ʧʦʧʝʨʝʜʥʴʦʛʦ ʥʘʫʢʦʚʠʡ ʥʘʧʨʷʤʦʢ 

ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʩʪʨʫʢʪʫʨʥʦ-ʨʝʯʦʚʠʥʥʦʛʦ ʽ ʽʩʪʦʨʠʢʦ-ʛʝʦʣʦʛʽʯʥʦʛʦ ʚʠʚʯʝʥʥʷ ʜʦʢʝʤʙʨʽʶ 

ʱʠʪʽʚ. ʆʙʠʜʚʘ ʧʽʜʭʦʜʠ, ʧʝʨʰʠʡ ʟ ʷʢʠʭ ʤʦʞʝ ʙʫʪʠ ʫʤʦʚʥʦ ʥʘʟʚʘʥʠʡ 

ζʛʝʦʫʥʽʬʦʨʤʽʩʪʩʴʢʠʤè, ʘ ʜʨʫʛʠʡ ζʛʝʦʝʚʦʣʶʮʽʡʥʠʤè, ʽʩʥʫʶʪʴ ʜʦ ʮʴʦʛʦ ʯʘʩʫ ʟ ʪʽʻʶ ʣʠʰʝ 

ʨʽʟʥʠʮʝʶ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʜʦʩʣʽʜʥʠʢʽʚ ʧʝʨʰʦʛʦ ʟ ʥʠʭ ʟʤʽʥʠʣʘ ʩʚʦʾ ζʧʝʨʝʢʦʥʘʥʥʷè ʟ 
ζʛʝʦʩʠʥʢʣʽʥʘʣʴʥʦʾ ʢʦʥʮʝʧʮʽʾè ʥʘ ζʧʣʠʪʥʦ-ʪʝʢʪʦʥʽʯʥʫ ʢʦʥʮʝʧʮʽʶè ʟ ʾʾ ʥʦʚʠʤ 

ʪʝʨʤʽʥʦʣʦʛʽʯʥʠʤ, ʟʦʢʨʝʤʘ ζʛʝʦʜʠʥʘʤʽʯʥʠʤè ʘʨʩʝʥʘʣʦʤ. 

ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʚ ʦʜʥʽʡ ʟ ʚʽʜʥʦʩʥʦ ʥʝʜʘʚʥʽʭ ˇʨʫʥʪʦʚʥʠʭ ʤʦʥʦʛʨʘʬʽʡ ʩʢʘʟʘʥʦ: çʫ 

ʨʘʥʥʴʦʤʫ ʜʦʢʝʤʙʨʽʾ ʚʠʜʽʣʝʥʦ ʧʨʦʷʚʠ ʛʝʦʜʠʥʘʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʷʢʽ ʧʨʦʩʪʝʞʫʶʪʴʩʷ ʙʝʟ 
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ʧʦʤʽʪʥʠʭ ʟʤʽʥ ʜʦ ʬʘʥʝʨʦʟʦʡʩʴʢʦʛʦ ʝʦʥʫ; ʟʤʽʥʠ ʫ ʛʝʦʜʠʥʘʤʽʮʽ, ʱʦ ʤʘʶʪʴ ʩʧʨʷʤʦʚʘʥʠʡ 

ʝʚʦʣʶʮʽʡʥʠʡ ʭʘʨʘʢʪʝʨè (ʈʦʟʝʥ ʠ ʜʨ., 2008, ʩ. 8 ï ʧʝʨʝʢʣʘʜ ʟ ʨʦʩ.), ʥʘ ʜʫʤʢʫ ʘʚʪʦʨʽʚ, 

ʤʘʶʪʴ ʜʨʫʛʦʨʷʜʥʝ ʟʥʘʯʝʥʥʷ. ʉʪʦʩʦʚʥʦ ʮʽʻʾ ʜʫʤʢʠ ʚʘʨʪʦ ʟʘʫʚʘʞʠʪʠ ʥʘʩʪʫʧʥʝ. 

ʇʦʨʽʚʥʷʥʥʷ ʨʘʥʥʴʦʛʦ ʜʦʢʝʤʙʨʽʶ ʚ ʮʽʣʦʤʫ ʟ ʬʘʥʝʨʦʟʦʡʩʴʢʠʤ ʝʦʥʦʤ ʻ ʥʝʢʦʨʝʢʪʥʠʤ ʯʝʨʝʟ 

ʪʝ, ʱʦ: 1) ʨʘʥʥʽʡ ʜʦʢʝʤʙʨʽʡ ʟʘ ʩʫʯʘʩʥʠʤʠ ʫʷʚʣʝʥʥʷʤʠ ʥʝ ʦʜʥʦʨʽʜʥʠʡ, ʘ ʧʦʜʽʣʝʥʠʡ ʥʘ 

ʜʝʢʽʣʴʢʘ ʩʘʤʦʩʪʽʡʥʠʭ ʧʽʜʨʦʟʜʽʣʽʚ ʥʘ ʧʽʜʩʪʘʚʽ ʧʦʩʣʽʜʦʚʥʦ ʩʬʦʨʤʦʚʘʥʠʭ ʚʽʜʤʽʥʥʠʭ 

ʢʦʤʧʣʝʢʩʽʚ; 2) ʨʝʟʫʣʴʪʘʪʠ ʧʦʨʽʚʥʷʥʥʷ ʮʠʭ ʨʘʥʥʴʦʜʦʢʝʤʙʨʽʡʩʴʢʠʭ ʢʦʤʧʣʝʢʩʽʚ ʚʞʝ ʩʘʤʽ 

ʧʦ ʩʦʙʽ, ʥʘʚʽʪʴ ʙʝʟ ʟʽʩʪʘʚʣʝʥʥʷ ʟ ʬʘʥʝʨʦʟʦʡʩʴʢʠʤ ʝʦʥʦʤ, ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʩʧʨʷʤʦʚʘʥʠʡ 

ʥʝʟʚʦʨʦʪʥʽʡ ʨʦʟʚʠʪʦʢ ʱʠʪʽʚ, ʘ ʢʨʽʤ ʪʦʛʦ ʩʚʽʜʯʘʪʴ ʧʨʦ ʜʝʷʢʽ ʚʘʞʣʠʚʽ ʦʩʦʙʣʠʚʦʩʪʽ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʛʝʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʾʭʥʽʭ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʭ ʩʧʽʚʚʽʜʥʦʰʝʥʴ  

ʌʫʥʜʘʤʝʥʪʘʣʴʥʽ ʛʝʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ. ʌʫʥʜʘʤʝʥʪʘʣʴʥʠʤʠ ʛʝʦʣʦʛʽʯʥʠʤʠ 

ʧʨʦʮʝʩʘʤʠ, ʘʙʦ ʛʝʦʜʠʥʘʤʽʯʥʠʤʠ ʚ ʰʠʨʦʢʦʤʫ ʨʦʟʫʤʽʥʥʽ ʮʴʦʛʦ ʪʝʨʤʽʥʫ (ʉʪʨʫʢʪʫʨʥʘʷ é, 

1990), ʩʣʽʜ ʚʚʘʞʘʪʠ ʣʽʪʦʛʝʥʝʟ, ʝʬʫʟʠʚʥʠʡ ʪʘ ̔ʥʪʨʫʟʠʚʥʠʡ ʤʘʛʤʘʪʠʟʤ, ʤʝʪʘʤʦʨʬʽʟʤ ʽ 

ʪʝʢʪʦʥʽʢʫ. ʉʘʤʝ ʮʽ ʧʨʦʮʝʩʠ, ʷʢʽ ʜʽʷʣʠ ʚʧʨʦʜʦʚʞ ʫʩʽʻʾ ʛʝʦʣʦʛʽʯʥʦʾ ʽʩʪʦʨʽʾ ɿʝʤʣʽ, 

ʦʙʫʤʦʚʠʣʠ ʾʾ ʛʝʦʣʦʛʽʯʥʫ ʻʜʥʽʩʪʴ ʽ ʤʦʞʣʠʚʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʣʷ ʫʩʚʽʜʦʤʣʝʥʥʷ ʢʦʞʥʦʛʦ 

ʦʢʨʝʤʦʛʦ ʟ ʥʠʭ "ʧʨʠʥʮʠʧʫ ʘʢʪʫʘʣʽʟʤʫ". ʉʘʤʝ ʧʦʨʽʚʥʷʥʥʷ ʦʢʨʝʤʦ ʚʟʷʪʠʭ 

ʨʘʥʥʴʦʜʦʢʝʤʙʨʽʡʩʴʢʠʭ ʧʨʦʮʝʩʽʚ ʟ ʬʘʥʝʨʦʟʦʡʩʴʢʠʤʠ ʽ ʧʨʠʚʦʜʠʣʦ ʙʘʛʘʪʴʦʭ ʜʦʩʣʽʜʥʠʢʽʚ ʜʦ 

ʚʠʩʥʦʚʢʽʚ ʧʨʦ ʾʭʥʶ ʧʦʜʽʙʥʽʩʪʴ ʘʙʦ ʥʘʚʽʪʴ ʽʜʝʥʪʠʯʥʽʩʪʴ. ʆʜʥʘʢ ʱʠʪʠ ʚ ʮʽʣʦʤʫ ʦʯʝʚʠʜʥʦ ʽ 

ʙʝʟʟʘʧʝʨʝʯʥʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘ ʩʚʦʾʤ ʩʢʣʘʜʦʤ ʪʘ ʙʫʜʦʚʦʶ ʚʽʜ ʬʘʥʝʨʦʟʦʡʩʴʢʠʭ 

ʩʢʣʘʜʯʘʩʪʠʭ ʩʠʩʪʝʤ, ʱʦ ʡ ʩʚʽʜʯʠʪʴ ʧʨʦ ʾʭʥʶ ʧʨʠʥʮʠʧʦʚʦ ʚʽʜʤʽʥʥʫ ʧʨʠʨʦʜʫ, ʥʝ 

ʜʠʚʣʷʯʠʩʴ ʥʘ ʧʦʜʽʙʥʽʩʪʴ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʛʝʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ.. ɯ ʧʨʠʯʠʥʘ ʮʴʦʛʦ, ʥʘ 

ʥʘʰ ʧʦʛʣʷʜ, ʧʦʣʷʛʘʻ ʥʝ ʩʪʽʣʴʢʠ ʫ ʜʝʷʢʠʭ ʦʩʦʙʣʠʚʦʩʪʷʭ ʦʢʨʝʤʠʭ ʧʨʦʮʝʩʽʚ, ʩʢʽʣʴʢʠ ʫ 

ʨʽʟʥʠʭ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʭ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʭ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ ʨʘʥʥʴʦʛʦ 

ʜʦʢʝʤʙʨʽʶ, ʷʢʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʬʘʥʝʨʦʟʦʡʩʴʢʠʭ. 

ɻʝʦʝʚʦʣʶʮʽʡʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʱʠʪʽʚ. 1. ʅʘʡʚʘʞʣʠʚʽʰʦʶ ʚʽʜʤʽʥʥʽʩʪʶ 

ʨʘʥʥʴʦʜʦʢʝʤʙʨʽʡʩʴʢʦʛʦ ʨʦʟʚʠʪʢʫ ʱʠʪʽʚ ʻ ʡʦʛʦ ʪʨʠʚʘʣʽʩʪʴ, ʷʢʘ ʩʢʣʘʜʘʻ ʧʦʥʘʜ 2 ʤʣʨʜ 

ʨʦʢʽʚ, ʘʙʦ ʙʽʣʴʰʝ ʧʦʣʦʚʠʥʠ ʫʩʽʻʾ ʛʝʦʣʦʛʽʯʥʦʾ ʽʩʪʦʨʽʾ, ʪʘ ʚʯʝʪʚʝʨʦ ʧʝʨʝʚʠʱʫʻ 

ʬʘʥʝʨʦʟʦʡʩʴʢʠʡ ʝʦʥ, ʟ ʷʢʠʤ ʨʘʥʥʽʡ ʜʦʢʝʤʙʨʽʡ ʟʘʟʚʠʯʘʡ ʧʦʨʽʚʥʶʶʪʴ ʧʨʠʭʠʣʴʥʠʢʠ 

ζʛʝʦʫʥʽʬʦʨʤʽʟʤʫè. 

2. ʋ ʮʴʦʤʫ ʯʘʩʦʚʦʤʫ ʜʽʘʧʘʟʦʥʽ ʥʘ ʧʽʜʩʪʘʚʽ ʧʦʩʣʽʜʦʚʥʦ ʩʬʦʨʤʦʚʘʥʠʭ ʩʪʨʘʪʠʛʝʥʥʠʭ 

ʤʝʪʘʤʦʨʬʽʯʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ï ʛʨʘʥʫʣʽʪʦ-ʛʥʝʡʩʦʚʠʭ (ʪʠʧ ɯ), ʘʤʬʽʙʦʣʽʪʦ-ʛʥʝʡʩʦʚʠʭ (ʪʠʧ 

ɯɯ), ʟʝʣʝʥʦʢʘʤ'ʷʥʠʭ (ʪʠʧ ɯɯɯ), ʘ ʪʘʢʦʞ ʩʫʙʩʠʥʭʨʦʥʥʠʭ ʟʘʣʽʟʠʩʪʦ-ʢʨʝʤʝʥʠʩʪʦ-ʩʣʘʥʮʝʚʠʭ 

(ʪʠʧ IV) ʽ ʛʥʝʡʩʦ-ʩʣʘʥʮʝʚʠʭ (ʪʠʧ V), ʚ ʨʘʥʥʴʦʤʫ ʜʦʢʝʤʙʨʽʾ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʯʦʪʠʨʠ 

ʝʪʘʧʠ ʨʦʟʚʠʪʢʫ: 1) ʧʨʦʪʦʛʨʘʥʫʣʽʪʦʚʠʡ, 2) ʧʨʦʪʦʘʤʬʽʙʦʣʽʪʦʚʠʡ, 3) ʟʝʣʝʥʦʢʘʤ'ʷʥʠʡ, 4) 

ʛʥʝʡʩʦ-ʩʣʘʥʮʝʚʠʡ. ɼʚʘ ʧʝʨʰʽ ʤʘʶʪʴ ʧʨʝʬʽʢʩ ʧʨʦʪʦ- ʪʦʤʫ, ʱʦ ʧʨʦʪʷʛʦʤ ʚʽʜʧʦʚʽʜʥʦʛʦ 

ʝʪʘʧʫ ʚʽʜʙʫʣʦʩʷ ʣʠʰʝ ʥʘʢʦʧʠʯʝʥʥʷ ʚʠʭʽʜʥʠʭ ʪʦʚʱ ʢʦʤʧʣʝʢʩʽʚ ɯ-ɯɯ, ʪʦʜʽ ʷʢ ʾʭʥʽʡ 

ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʧʨʦʜʦʚʞʫʚʘʚ ʬʦʨʤʫʚʘʪʠʩʷ ʽ ʧʽʜ ʯʘʩ ʥʘʩʪʫʧʥʠʭ ʝʪʘʧʽʚ. ʑʦʜʦ ʢʦʤʧʣʝʢʩʽʚ 

ɯɯɯ-V, ʪʦ ʚʦʥʠ ʧʦʚʥʽʩʪʶ ʩʬʦʨʤʦʚʘʥʽ ʧʨʦʪʷʛʦʤ ʚʽʜʧʦʚʽʜʥʠʭ ʝʪʘʧʽʚ ʽ ʤʘʡʞʝ ʥʝ ʟʘʟʥʘʣʠ 

ʥʘʩʪʫʧʥʠʭ ʟʤʽʥ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʭ ʫʷʚʣʝʥʴ ʢʦʤʧʣʝʢʩʠ ɯ-ɯɯɯ ʥʘʣʝʞʘʪʴ 

ʘʨʭʝʶ ï ʨʘʥʥʴʦʤʫ (AR1), ʩʝʨʝʜʥʴʦʤʫ (AR2) ʪʘ ʧʽʟʥʴʦʤʫ (AR3), ʘ ɯV-V ï ʨʘʥʥʴʦʤʫ 

ʧʨʦʪʝʨʦʟʦʶ (PR1). 

3. ʇʦʰʠʨʝʥʥʷ ʫʩʽʭ ʪʠʧʽʚ ʢʦʤʧʣʝʢʩʽʚ ʥʘ ʨʽʟʥʠʭ ʱʠʪʘʭ ʩʚʽʪʫ ʜʘʻ ʧʽʜʩʪʘʚʠ ʚʚʘʞʘʪʠ 

ʟʘʟʥʘʯʝʥʽ ʝʪʘʧʠ ʛʣʦʙʘʣʴʥʠʤʠ ʽ ʨʝʢʦʤʝʥʜʫʚʘʪʠ ʾʭ ʚ ʷʢʦʩʪʽ ʛʦʣʦʚʥʠʭ ʧʽʜʨʦʟʜʽʣʽʚ ʷʢ 

ʟʘʛʘʣʴʥʦʾ, ʪʘʢ ʽ ʨʝʛʽʦʥʘʣʴʥʠʭ ʛʝʦʭʨʦʥʦʣʦʛʽʯʥʠʭ ʰʢʘʣ. ɺʽʢʦʚʽ ʛʨʘʥʠʮʽ ʝʪʘʧʽʚ ʱʝ 

ʚʠʤʘʛʘʶʪʴ ʫʪʦʯʥʝʥʥʷ, ʘʣʝ ʚʞʝ ʟʘʨʘʟ ʟʨʦʟʫʤʽʣʦ, ʱʦ ʢʦʞʝʥ ʟ ʥʠʭ ʩʫʤʽʨʥʠʡ ʟʘ ʩʚʦʻʶ 

ʪʨʠʚʘʣʽʩʪʶ ʟ ʬʘʥʝʨʦʟʦʡʩʴʢʠʤ ʝʦʥʦʤ ʚ ʮʽʣʦʤʫ. 

4. ʅʠʥʽ ʝ ʚʞʝ ʤʘʡʞʝ ʫʟʚʠʯʘʻʥʠʤʠ ʫʷʚʣʝʥʥʷ ʧʨʦ ʚʠʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʠʡ (ʧʦʥʘʜ 

+300ʦ ʉ) ʩʪʘʥ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ ʥʘ ʧʦʯʘʪʢʫ ʛʝʦʣʦʛʽʯʥʦʾ ʽʩʪʦʨʽʾ, ʘ ʜʝʷʢʽ ʜʦʩʣʽʜʥʠʢʠ ʥʘʚʽʪʴ 

ʧʨʠʧʫʩʢʘʶʪʴ ʽʩʥʫʚʘʥʥʷ ʥʘ ʧʦʚʝʨʭʥʽ ɿʝʤʣʽ ʩʚʽʪʦʚʦʛʦ ζʤʘʛʤʘʪʠʯʥʦʛʦ ʦʢʝʘʥʫè, ʧʽʩʣʷ 
ζʟʘʪʚʝʨʜʽʥʥʷè ʷʢʦʛʦ ʽ ʨʦʟʧʦʯʘʣʘʩʷ ʛʝʦʣʦʛʽʯʥʘ ʽʩʪʦʨʽʷ, ʱʦ ζʟʘʧʠʩʘʥʘè ʚ ʾʾ 

ζʩʪʨʘʪʠʛʨʘʬʽʯʥʠʭ ʩʪʦʨʽʥʢʘʭè. ʉʘʤʝ ʧʦʯʘʪʢʦʚʠʡ ʚʠʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʠʡ ʩʪʘʥ ʟʝʤʥʦʾ 
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ʧʦʚʝʨʭʥʽ ʪʘ ʾʾ ʧʨʠʣʝʛʣʠʭ ʦʙʦʣʦʥʦʢ ʽ ʧʦʩʪʫʧʦʚʝ, ʧʦʚʽʣʴʥʝ ʟʥʠʞʝʥʥʷ ʾʭʥʴʦʾ ʪʝʤʧʝʨʘʪʫʨʠ 

ʦʙʫʤʦʚʠʣʠ ʛʦʣʦʚʥʽ ʨʝʯʦʚʠʥʥʦ-ʩʪʨʫʢʪʫʨʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʱʠʪʽʚ.  

5. ɿʘ ʪʘʢʦʛʦ ʚʠʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʩʪʘʥʫ ʧʝʨʰʽ ʩʪʨʘʪʠʛʝʥʥʽ ʢʦʤʧʣʝʢʩʠ ʤʘʣʠ 

ʬʦʨʤʫʚʘʪʠʩʷ ʚ ʙʝʟʚʦʜʥʠʭ ʫʤʦʚʘʭ. ɿ ʧʦʷʚʦʶ ʛʽʜʨʦʩʬʝʨʠ ʪʘ ʥʘʩʪʫʧʥʠʤ ʦʭʦʣʦʜʞʝʥʥʷʤ 

ʧʦʚʝʨʭʥʽ ɿʝʤʣʽ ʽ ʧʨʠʣʝʛʣʠʭ ʦʙʦʣʦʥʦʢ ʚʽʜʙʫʚʘʣʠʩʷ ʧʦʜʘʣʴʰʽ ʟʤʽʥʠ ʧʘʣʝʦʢʣʽʤʘʪʠʯʥʠʭ ʪʘ 

ʧʘʣʝʦʛʝʦʛʨʘʬʽʯʥʠʭ ʫʤʦʚ ʽ ʪʠʧʽʚ ʩʪʨʘʪʦʣʽʪʦʛʝʥʝʟʫ, ʷʢʽ ʟʘʢʘʨʙʦʚʘʥʽ ʫ ʧʦʩʣʽʜʦʚʥʦ 

ʩʬʦʨʤʦʚʘʥʠʭ ʩʪʨʘʪʠʛʝʥʥʠʭ ʢʦʤʧʣʝʢʩʘʭ. ʅʘ ʧʽʜʩʪʘʚʽ ʚʠʟʥʘʯʝʥʥʷ ʧʘʣʝʦʪʝʤʧʝʨʘʪʫʨ 

ʥʘʢʦʧʠʯʝʥʥʷ ʚʠʭʽʜʥʠʭ ʪʦʚʱ ʢʦʤʧʣʝʢʩʽʚ, ʝʪʘʧʠ ʾʭʥʴʦʛʦ ʬʦʨʤʫʚʘʥʥʷ ʦʪʨʠʤʘʣʠ ʥʘʟʚʠ 

ʙʝʟʛʽʜʨʦʩʬʝʨʥʦʾ (ʩʫʙʘʝʨʘʣʴʥʦʾ, AR1), ʨʘʥʥʴʦʾ ʪʝʨʤʦʛʽʜʨʦʩʬʝʨʥʦʾ (AR2), ʧʽʟʥʴʦʾ 

ʪʝʨʤʦʛʽʜʨʦʩʬʝʨʥʦʾ (AR3) ʪʘ ʥʦʨʤʦʛʽʜʨʦʩʬʝʨʥʦʾ (ʈR1) ʩʪʘʜʽʡ ʝʚʦʣʶʮʽʾ 

ʩʪʨʘʪʦʣʽʪʦʛʝʥʝʟʫ (ʂʠʨʠʣʶʢ, 2023). 

6. ʇʦʪʫʞʥʽʩʪʴ ʨʽʟʥʦʚʽʢʦʚʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʷʢʘ ʩʢʣʘʜʘʻ ʚʽʜ ʜʝʢʽʣʴʢʦʭ ʜʦ 15-20 ʢʤ ʜʣʷ 

ʢʦʞʥʦʛʦ ʟ ʥʠʭ, ʩʫʤʽʨʥʘ ʟ ʧʦʪʫʞʥʽʩʪʶ ʢʦʤʧʣʝʢʩʽʚ ʦʢʨʝʤʠʭ ʛʝʦʪʝʢʪʦʥʽʯʥʠʭ ʝʧʦʭ 

ʬʘʥʝʨʦʟʦʶ (ʙʘʡʢʘʣʴʩʴʢʦʾ, ʢʘʣʝʜʦʥʩʴʢʦʾ ʽ ʪ.ʜ.) ʽ ʟʥʘʯʥʦ ʤʝʥʰʘ ʟʘ ʾʭ ʩʫʤʘʨʥʫ ʧʦʪʫʞʥʽʩʪʴ. 

ʇʨʠ ʩʫʤʽʨʥʽʡ ʪʨʠʚʘʣʦʩʪʽ ʢʦʞʥʦʾ ʟ ʩʪʘʜʽʡ ʨʘʥʥʴʦʜʦʢʝʤʙʨʽʡʩʴʢʦʛʦ ʩʪʨʘʪʦʣʽʪʦʛʝʥʝʟʫ ʟ 

ʬʘʥʝʨʦʟʦʻʤ ʚ ʮʽʣʦʤʫ ʮʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʡʦʛʦ ʟʥʘʯʥʦ ʫʧʦʚʽʣʴʥʝʥʠʡ ʪʝʤʧ.  

7. ʇʦʩʪʫʧʦʚʝ ʦʭʦʣʦʜʞʝʥʥʷ ʧʨʠʧʦʚʝʨʭʥʝʚʦʾ ʯʘʩʪʠʥʠ ʟʝʤʥʦʾ ʢʦʨʠ ʦʙʫʤʦʚʠʣʦ ʥʝ 

ʪʽʣʴʢʠ ʟʤʽʥʫ ʫʤʦʚ ʽ ʪʠʧʽʚ ʩʪʨʘʪʦʣʽʪʦʛʝʥʝʟʫ, ʘʣʝ ʡ ʭʘʨʘʢʪʝʨʫ ʽ ʪʠʧʫ ʤʝʪʘʤʦʨʬʽʟʤʫ. 

ʌʦʨʤʫʚʘʥʥʷ ʛʨʘʥʫʣʽʪʦ-ʛʥʝʡʩʦʚʠʭ ʪʘ ʘʤʬʽʙʦʣʽʪʦ-ʛʥʝʡʩʦʚʠʭ ʢʦʤʧʣʝʢʩʽʚ ʨʘʥʥʴʦʛʦ ʪʘ 

ʩʝʨʝʜʥʴʦʛʦ ʘʨʭʝʶ, ʷʢʽ ʥʘʣʝʞʘʪʴ ʜʦ ʘʨʝʘʣʴʥʦʛʦ (ʤʦʥʦʬʘʮʽʘʣʴʥʦʛʦ) ʪʠʧʫ, ʟʤʽʥʠʣʦʩʷ ʥʘ 

ʫʪʚʦʨʝʥʥʷ ʟʦʥʘʣʴʥʠʭ (ʧʦʣʽʬʘʮʽʘʣʴʥʠʭ) ʢʦʤʧʣʝʢʩʽʚ ʧʽʟʥʴʦʛʦ ʘʨʭʝʶ ʪʘ ʨʘʥʥʴʦʛʦ 

ʧʨʦʪʝʨʦʟʦʶ, ʱʦ ʦʯʝʚʠʜʥʦ ʚʠʢʣʠʢʘʥʦ ʚʽʜʩʪʫʧʘʥʥʷʤ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʬʨʦʥʪʫ ʟʝʤʥʦʾ 

ʢʦʨʠ. ɺʘʨʪʦ ʥʘʛʘʜʘʪʠ, ʱʦ ʤʦʥʦʬʘʮʽʘʣʴʥʽ ʤʝʪʘʤʦʨʬʽʯʥʽ ʢʦʤʧʣʝʢʩʠ ʚʠʷʚʣʝʥʽ ʣʠʰʝ ʥʘ 

ʱʠʪʘʭ ʪʘ ʚ ʬʫʥʜʘʤʝʥʪʽ ʜʘʚʥʽʭ ʧʣʘʪʬʦʨʤ ʽ ʥʝʚʽʜʦʤʽ ʚ ʙʽʣʴʰ ʤʦʣʦʜʠʭ ʩʢʣʘʜʯʘʩʪʠʭ 

ʩʠʩʪʝʤʘʭ.  

8. ʅʘ ʬʦʨʤʫʚʘʥʥʽ ʛʦʣʦʚʥʦʾ ʨʠʩʠ ʤʦʥʦʬʘʮʽʘʣʴʥʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʷʢʘ ʦʪʨʠʤʘʣʘ ʥʘʟʚʫ 

ʦʜʥʦʨʽʜʥʦʛʦ ʘʨʝʘʣʴʥʦʛʦ ʘʙʦ ʤʦʥʦʬʘʮʽʘʣʴʥʦʛʦ ʤʝʪʘʤʦʨʬʽʟʤʫ, ʽʤʦʚʽʨʥʦ ʧʦʟʥʘʯʠʣʘʩʷ 

ʪʘʢʘ ʦʩʦʙʣʠʚʽʩʪʴ ʨʘʥʥʴʦʛʦ ʜʦʢʝʤʙʨʽʶ, ʷʢ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʝ ʩʫʤʽʱʝʥʥʷ 

ʩʪʨʘʪʦʣʽʪʦʛʝʥʝʟʫ ʪʘ ʤʝʪʘʤʦʨʬʽʟʤʫ. ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʚ ʬʘʥʝʨʦʟʦʾ ʮʽ ʧʨʦʮʝʩʠ ʧʨʦʪʽʢʘʣʠ 

ʧʦʩʣʽʜʦʚʥʦ: ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʩʪʘʜʽʾ ʥʘʢʦʧʠʯʝʥʥʷ ʚʠʭʽʜʥʠʭ ʪʦʚʱ ʚʽʜʙʫʚʘʣʘʩʷ ʾʭʥʷ 

ʚʽʜʥʦʩʥʦ ʢʦʨʦʪʢʦʪʨʠʚʘʣʘ ʜʝʬʦʨʤʘʮʽʷ ʨʘʟʦʤ ʽʟ ʩʫʧʫʪʥʽʤ ʤʝʪʘʤʦʨʬʽʟʤʦʤ. ɺ ʨʘʥʥʴʦʤʫ 

ʜʦʢʝʤʙʨʽʾ ʚ ʫʤʦʚʘʭ ʧʦʚʽʣʴʥʦʛʦ ʩʪʨʘʪʦʣʽʪʦʛʝʥʝʟʫ ʪʘ ʚʠʩʦʢʦʾ ʪʝʤʧʝʨʘʪʫʨʠ 

ʧʨʠʧʦʚʝʨʭʥʝʚʦʾ ʯʘʩʪʠʥʠ ʟʝʤʥʦʾ ʢʦʨʠ ʤʝʪʘʤʦʨʬʽʟʤ ʤʽʛ ʚʽʜʙʫʚʘʪʠʩʷ ʦʜʥʦʯʘʩʥʦ ʟ 

ʣʽʪʦʛʝʥʝʟʦʤ, ʦʙʫʤʦʚʣʶʶʯʠ ʬʦʨʤʫʚʘʥʥʷ ʤʦʥʦʬʘʮʽʘʣʴʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʥʘ ʫʩʶ ʾʭʥʶ 

ʧʦʪʫʞʥʽʩʪʴ. ʇʨʠ ʮʴʦʤʫ ʨʽʟʥʠʡ ʤʝʪʘʤʦʨʬʽʟʤ ʨʘʥʥʴʦʘʨʭʝʡʩʴʢʠʭ ʛʨʘʥʫʣʽʪʦ-ʛʥʝʡʩʦʚʠʭ ʪʘ 

ʩʝʨʝʜʥʴʦʘʨʭʝʡʩʴʢʠʭ ʘʤʬʽʙʦʣʽʪʦ-ʛʥʝʡʩʦʚʠʭ ʢʦʤʧʣʝʢʩʽʚ ʜʦʙʨʝ ʧʦʷʩʥʶʻʪʴʩʷ ʫʯʘʩʪʶ ʚ 

ʥʴʦʤʫ ʨʽʟʥʦʛʦ ʟʘ ʩʢʣʘʜʦʤ ʬʣʶʾʜʫ, ζʧʦʭʦʚʘʥʦʛʦè ʧʽʜ ʯʘʩ ʩʪʨʘʪʦʣʽʪʦʛʝʥʝʟʫ: ʫ ʛʨʘʥʫʣʽʪʦ-

ʛʥʝʡʩʦʚʠʭ ʢʦʤʧʣʝʢʩʘʭ ʮʝ ʙʝʟʚʦʜʥʠʡ, ʩʫʪʪʻʚʦ ʚʫʛʣʝʢʠʩʣʠʡ (ʉʆ2) ʬʣʶʾʜ 

ζʙʝʟʛʽʜʨʦʩʬʝʨʥʦʾ (ʩʫʙʘʝʨʘʣʴʥʦʾ) ʩʪʘʜʽʾè, ʘ ʚ ʘʤʬʽʙʦʣʽʪʦ-ʛʥʝʡʩʦʚʠʭ ï ʚʦʜʥʠʡ (ʅ2ʆ) 

ʬʣʶʾʜ ζʪʝʨʤʦʛʽʜʨʦʩʬʝʨʥʦʾ ʩʪʘʜʽʾè. 

9. ʑʝ ʦʜʥʘ ʦʩʦʙʣʠʚʽʩʪʴ ʨʘʥʥʴʦʜʦʢʝʤʙʨʽʡʩʴʢʦʛʦ ʤʝʪʘʤʦʨʬʽʟʤʫ ʧʦʣʷʛʘʻ ʫ ʡʦʛʦ 

ʨʽʟʥʦʤʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ ʟ ʪʝʢʪʦʥʽʢʦʶ. ɼʣʷ ʬʘʥʝʨʦʟʦʡʩʴʢʦʛʦ ʝʦʥʫ ʜʦʚʝʜʝʥʠʤ ʚʚʘʞʘʶʪʴ 

ʝʧʽʟʦʜʠʯʥʠʡ ʭʘʨʘʢʪʝʨ ʤʝʪʘʤʦʨʬʽʟʤʫ, ʧʦʚ'ʷʟʘʥʠʡ ʟ ʝʧʦʭʘʤʠ ʪʝʢʪʦʥʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ 

ʟʘʢʣʶʯʥʠʭ ʩʪʘʜʽʡ ʛʝʦʪʝʢʪʦʥʽʯʥʠʭ ʮʠʢʣʽʚ. ʑʦʜʦ ʤʦʥʦʬʘʮʽʘʣʴʥʦʛʦ ʤʝʪʘʤʦʨʬʽʟʤʫ, ʪʦ ʚʽʥ 

ʚʟʘʛʘʣʽ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʝʢʪʦʥʽʯʥʦʛʦ ʨʝʞʠʤʫ ʚʽʜʧʦʚʽʜʥʠʭ ʝʪʘʧʽʚ (ʂʠʨʠʣʶʢ, 2013), ʜʣʷ 

ʷʢʠʭ ʩʘʤ ʪʝʢʪʦʥʽʯʥʠʡ ʨʝʞʠʤ, ʷʢ ʽ ʨʝʛʽʦʥʘʣʴʥʠʡ ʤʝʪʘʤʦʨʬʽʟʤ, ʦʙʫʤʦʚʣʝʥʠʡ 

ʚʠʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʠʤ ʩʪʘʥʦʤ ʟʠʤʥʦʾ ʢʦʨʠ. ɯ ʣʠʰʝ ʧʨʦʪʷʛʦʤ ʧʽʟʥʴʦʛʦ ʘʨʭʝʶ ʽ ʨʘʥʥʴʦʛʦ 

ʧʨʦʪʝʨʦʟʦʶ ʪʝʢʪʦʥʽʯʥʽ ʨʝʞʠʤʠ ʦʢʨʝʤʠʭ ʩʪʨʫʢʪʫʨʥʠʭ ʝʣʝʤʝʥʪʽʚ (ʤʝʛʘʙʣʦʢʽʚ) 

ʚʠʟʥʘʯʘʶʪʴ ʦʩʦʙʣʠʚʦʩʪʽ ʧʨʦʷʚʫ ʚ ʥʠʭ ʤʝʪʘʤʦʨʬʽʟʤʫ (ʂʠʨʠʣʶʢ, 2013). ɺ ʪʦʡ ʞʝ ʯʘʩ 

ʚʘʞʣʠʚʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʨʘʥʥʴʦʜʦʢʝʤʙʨʽʡʩʴʢʦʛʦ ʤʝʪʘʤʦʨʬʽʟʤʫ ʻ ʡʦʛʦ ʚʝʣʠʢʘ ʪʨʠʚʘʣʽʩʪʴ, 

ʧʨʦ ʱʦ ʜʝʱʦ ʥʠʞʯʝ. 

10. ɿʘ ʘʥʘʣʦʛʽʻʶ ʟ ʬʘʥʝʨʦʟʦʡʩʴʢʠʤ ʝʦʥʦʤ ʟʜʘʚʥʘ ʡ ʜʦʥʠʥʽ ʽʩʥʫʶʪʴ ʫʷʚʣʝʥʥʷ ʧʨʦ 

ʮʠʢʣʽʯʥʠʡ ʨʦʟʚʠʪʦʢ ʱʠʪʽʚ ʚ ʨʘʥʥʴʦʤʫ ʜʦʢʝʤʙʨʽʾ, ʷʢʽ ʟʘ ʚʝʩʴ ʯʘʩ ʥʝ ʦʪʨʠʤʘʣʠ ʥʽʷʢʦʛʦ 
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ʧʝʨʝʢʦʥʣʠʚʦʛʦ ʧʽʜʪʚʝʨʜʞʝʥʥʷ. ɺʧʝʨʰʝ ʥʘ ʥʝʟʘʚʝʨʰʝʥʽʩʪʴ ʘʨʭʝʡʩʴʢʦʛʦ ʝʪʘʧʫ ʨʦʟʚʠʪʢʫ 

ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ, ʘ ʟʛʦʜʦʤ ʽ ʘʨʭʝʶ ʽʥʰʠʭ ʨʝʛʽʦʥʽʚ, ʟʚʝʨʥʫʣʘ ʫʚʘʛʫ ʖ.ɯʨ. ʇʦʣʦʚʠʥʢʽʥʘ 

(ʇʦʣʦʚʠʥʢʠʥʘ, 1966). ɺʦʥʘ ʚʽʜʟʥʘʯʘʣʘ ʚʽʜʩʫʪʥʽʩʪʴ ʟʥʘʯʥʠʭ ʧʨʦʷʚʽʚ ʘʨʭʝʡʩʴʢʠʭ 

ʛʨʘʥʽʪʦʾʜʽʚ, ʘ ʟʘʚʝʨʰʘʣʴʥʠʤ ʝʪʘʧʦʤ ʨʦʟʚʠʪʢʫ ʱʠʪʽʚ ʚʚʘʞʘʣʘ ʤʘʩʦʚʠʡ 

ʨʘʥʥʴʦʧʨʦʪʝʨʦʟʦʡʩʴʢʠʡ ʫʣʴʪʨʘʤʝʪʘʤʦʨʬʽʟʤ, ʷʢʠʡ ʦʭʦʧʠʚ ʽ ʚʠʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʽ 

ʘʨʭʝʡʩʴʢʽ ʢʦʤʧʣʝʢʩʠ. ʉʫʯʘʩʥʽ ʛʝʦʭʨʦʥʦʤʝʪʨʠʯʥʽ ʜʘʥʽ ʧʦʚʥʽʩʪʶ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʮʶ 

ʢʦʥʮʝʧʮʽʶ. 

11. ʆʜʥʽʻʶ ʟ ʧʨʠʥʮʠʧʦʚʠʭ ʛʝʦʝʚʦʣʶʮʽʡʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʨʘʥʥʴʦʛʦ ʜʦʢʝʤʙʨʽʶ ʚʽʜ 

ʬʘʥʝʨʦʟʦʶ ʻ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʮʠʢʣʽʯʥʦʩʪʽ ʪʘ ʩʧʨʷʤʦʚʘʥʦʩʪʽ, ʷʢʽ ʥʘʣʝʞʘʪʴ ʜʦ 

ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʪʝʥʜʝʥʮʽʡ ʛʝʦʣʦʛʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ (ʍʘʠʥ, 2001). ʎʠʢʣʽʯʥʽʩʪʴ ʝʧʦʭ 

ʪʝʢʪʦʛʝʥʝʟʫ ʽ ʧʦʜʽʙʥʽʩʪʴ ʨʽʟʥʦʚʽʢʦʚʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʟʦʢʨʝʤʘ ʾʭʥʴʦʛʦ ʛʝʦʣʦʛʦ-

ʬʦʨʤʘʮʽʡʥʦʛʦ ʩʢʣʘʜʫ, ʜʣʷ ʬʘʥʝʨʦʟʦʶ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʧʦʚʥʽʩʪʶ ʜʦʚʝʜʝʥʠʤ. ʅʘ ʮʴʦʤʫ 

ʬʦʥʽ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʣʠʰʝ ʥʝʟʥʘʯʥʽ ʩʧʨʷʤʦʚʘʥʽ ʝʚʦʣʶʮʽʡʥʽ ʟʤʽʥʠ (ʍʝʨʘʩʢʦʚ, 1963). ɺ 

ʨʘʥʥʴʦʤʫ ʜʦʢʝʤʙʨʽʾ ʥʘʚʧʘʢʠ, ʛʦʣʦʚʥʦʶ ʪʝʥʜʝʥʮʽʻʶ ʨʦʟʚʠʪʢʫ ʻ ʩʧʨʷʤʦʚʘʥʽʩʪʴ, ʷʢʘ ʯʽʪʢʦ 

ʧʨʦʷʚʣʝʥʘ ʷʢ ʫ ʛʝʦʣʦʛʦ-ʬʦʨʤʘʮʽʡʥʦʤʫ ʩʢʣʘʜʽ ʧʦʩʣʽʜʦʚʥʦ ʩʬʦʨʤʦʚʘʥʠʭ ʩʪʨʘʪʠʛʝʥʥʠʭ 

ʤʝʪʘʤʦʨʬʽʯʥʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʪʘʢ ʽ ʚ ʩʘʤʠʭ ʢʦʤʧʣʝʢʩʘʭ, ʚ ʨʦʟʨʽʟʘʭ ʷʢʠʭ ʥʝʚʽʜʦʤʽ 

ʧʦʚʪʦʨʶʚʘʥʽ ʬʦʨʤʘʮʽʡ. ʇʨʠ ʮʴʦʤʫ ʜʦʩʠʪʴ ʯʘʩʪʦ ʚ ʨʦʟʨʽʟʘʭ ʫʩʽʭ ʨʽʟʥʦʚʽʢʦʚʠʭ ʢʦʤʧʣʝʢʩʽʚ 

ʯʽʪʢʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʥʫʪʨʽʰʥʴʦʬʦʨʤʘʮʽʡʥʘ ʮʠʢʣʽʯʥʽʩʪʴ ʫ ʚʠʛʣʷʜʽ ʨʽʟʥʦʨʘʥʛʦʚʦʾ (ʚʽʜ 

ʜʝʮʠʤʝʪʨʦʚʦʾ ʜʦ ʩʪʦʤʝʪʨʦʚʦʾ) ʨʠʪʤʽʯʥʦʩʪʽ. 

12. ʆʜʥʠʤ ʟ ʧʽʜʪʚʝʨʜʞʝʥʴ ʪʨʠʚʘʣʦʛʦ ʩʧʨʷʤʦʚʘʥʦʛʦ ʨʦʟʚʠʪʢʫ ʱʠʪʽʚ ʻ ʡʦʛʦ 

ʟʘʛʘʣʴʥʦʨʝʛʽʦʥʘʣʴʥʠʡ ʟʦʥʘʣʴʥʠʡ ʤʝʪʘʤʦʨʬʽʟʤ, ʯʠ ʥʝ ʥʘʡʙʽʣʴʰ ʯʽʪʢʦ ʧʨʦʷʚʣʝʥʠʡ ʽ 

ʜʦʢʣʘʜʥʦ ʚʠʚʯʝʥʠʡ ʥʘ ʋʢʨʘʾʥʩʴʢʦʤʫ ʱʠʪʽ. ɿʘʛʘʣʴʥʦʨʝʛʽʦʥʘʣʴʥʘ ʤʝʪʘʤʦʨʬʽʯʥʘ 

ʟʦʥʘʣʴʥʽʩʪʴ ʚʧʝʨʰʝ ʚʩʪʘʥʦʚʣʝʥʘ ʈ.ʗ. ɹʝʣʻʚʮʝʚʠʤ (ɹʝʣʝʚʮʝʚ, 1982) ʚ 70-ʭ ʨʦʢʘʭ 

ʤʠʥʫʣʦʛʦ ʩʪʦʨʽʯʯʷ ʽ ʧʽʜʪʚʝʨʜʞʝʥʘ ʥʘʩʪʫʧʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ. ɺ ʮʶ ʟʦʥʘʣʴʥʽʚʪʴ 

ʟʘʢʦʥʦʤʽʨʥʦ ʚʧʠʩʫʶʪʴʩʷ ʷʢ ʤʦʥʦʬʘʮʽʘʣʴʥʽ, ʪʘʢ ʽ ʟʦʥʘʣʴʥʽ ʤʝʪʘʤʦʨʬʽʯʥʽ ʢʦʤʧʣʝʢʩʠ ʽ 

ʥʘʚʽʪʴ ʧʦʚ'ʷʟʘʥʽ ʟ ʥʠʤʠ ʽʟʦʬʘʮʽʘʣʴʥʽ ʫʣʴʪʨʘʤʝʪʘʤʦʨʬʽʯʥʽ ʢʦʤʧʣʝʢʩʠ, ʯʝʨʝʟ ʱʦ ʾʾ ʢʨʘʱʝ 

ʥʘʟʠʚʘʪʠ ζʧʘʣʝʦʪʝʤʧʝʨʘʪʫʨʥʦʶ ʟʦʥʘʣʴʥʽʩʪʶè. ʊʘʢʘ ʟʦʥʘʣʴʥʽʩʪʴ, ʷʢ ʙʫʣʦ ʧʦʢʘʟʘʥʦ ʚ 

ʦʜʥʽʡ ʟ ʧʫʙʣʽʢʘʮʽʡ (ʂʠʨʠʣʶʢ, ɻʘʡʦʚʩʴʢʠʡ, 2023), ʥʝ ʤʦʛʣʘ ʫʪʚʦʨʠʪʠʩʷ ʚʥʘʩʣʽʜʦʢ 

ʝʧʽʟʦʜʠʯʥʠʭ ʧʨʦʷʚʽʚ ʤʝʪʘʤʦʨʬʽʟʤʫ ʽ, ʚʽʨʦʛʽʜʥʦ, ʙʫʣʘ ʩʬʦʨʤʦʚʘʥʘ ʧʽʜ ʯʘʩ ʪʨʠʚʘʣʦʛʦ 

ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʧʨʦʮʝʩʫ, ʜʦ ʷʢʦʛʦ ʧʦʩʣʽʜʦʚʥʦ ʟʘʣʫʯʘʣʠʩʷ ʫʩʽ ʥʦʚʦʫʪʚʦʨʝʥʽ ʢʦʤʧʣʝʢʩʠ. ɸ 

ʟʘʚʝʨʰʠʣʦʩʷ ʬʦʨʤʫʚʘʥʥʷ ʟʦʥʘʣʴʥʦʩʪʽ ʚʥʘʩʣʽʜʦʢ ʦʭʦʣʦʜʞʝʥʥʷ ʽ ʟʘʛʘʣʴʥʦʾ ʪʝʨʤʽʯʥʦʾ ʪʘ 

ʛʝʦʪʝʢʪʦʥʽʯʥʦʾ ʩʪʘʙʽʣʽʟʘʮʽʾ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ ʫ ʨʘʥʥʴʦʤʫ ʧʨʦʪʝʨʦʟʦʾ. ʉʚʽʜʯʝʥʥʷʤ 

ʪʨʠʚʘʣʦʛʦ ʤʝʪʘʤʦʨʬʽʟʤʫ ʻ ʦʪʨʠʤʘʥʽ ʚ ʦʩʪʘʥʥʻ ʜʝʩʷʪʠʨʽʯʯʷ ʨʝʟʫʣʴʪʘʪʠ ʽʟʦʪʦʧʥʦ-

ʛʝʦʭʨʦʥʦʤʝʪʨʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʟʘ ʷʢʠʤʠ ʟ ʦʜʥʽʻʾ ʧʨʦʙʠ ʛʽʧʝʨʩʪʝʥʦʚʠʭ ʧʣʘʛʽʦʛʥʝʡʩʽʚ 

ʧʦʙʫʟʴʢʦʛʦ ʛʨʘʥʫʣʽʪʦ-ʛʥʝʡʩʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ ʦʜʝʨʞʘʥʠʡ ʤʘʡʞʝ ʙʝʟʧʝʨʝʨʚʥʠʡ ʨʷʜ 

ζʚʠʟʥʘʯʝʥʴ ʟ ʮʠʨʢʦʥʫ, ʱʦ ʬʦʨʤʫʚʘʣʠʩʷ ʚʧʨʦʜʦʚʞ ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ ï 3790 ʜʦ 1855 ʤʣʥ 

ʨʦʢʽʚ ʪʦʤʫè (ʐʫʤʣʷʥʩʴʢʠʡ, 2012, ʩ. 77). 

ʇʽʜʩʫʤʦʢ. ʆʜʥʫ ʟ ʩʚʦʾʭ ʧʫʙʣʽʢʘʮʽʡ, ʧʨʠʩʚʷʯʝʥʠʭ ʦʩʦʙʣʠʚʦʩʪʷʤ ʨʦʟʚʠʪʢʫ ʟʝʤʥʦʾ 

ʢʦʨʠ ʚ ʜʦʛʝʦʩʠʥʢʣʽʥʘʣʴʥʠʡ ʝʪʘʧ, ɭ.ʄ. ʃʘʟʴʢʦ ʟʘʚʝʨʰʫʻ ʪʘʢʠʤʠ ʩʣʦʚʘʤʠ: ζɼʣʷ ʘʥʘʣʽʟʫ 
ʛʝʦʣʦʛʽʯʥʠʭ ʷʚʠʱ ʘʨʭʝʶ ʧʦʚʠʥʥʘ ʙʫʪʠ ʩʪʚʦʨʝʥʘ ʥʦʚʘ ʪʝʦʨʽʷ ʟʽ ʩʚʦʻʶ ʪʝʨʤʽʥʦʣʦʛʽʻʶè 

(ʃʘʟʴʢʦ, 1971, ʩ.18). ʇʦʜʘʣʴʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʱʠʪʽʚ ʫ ʥʘʧʨʷʤʢʫ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʚʠʚʯʝʥʥʷ 

ʨʽʟʥʦʚʽʢʦʚʠʭ ʢʦʤʧʣʝʢʩʽʚ ʪʘ ʾʭʥʴʦʛʦ ʟʽʩʪʘʚʣʝʥʥʷ ʟ ʢʦʤʧʣʝʢʩʘʤʠ ʬʘʥʝʨʦʟʦʶ ʧʦʢʘʟʘʣʠ, ʱʦ 

ʫʩʽ ʚʦʥʠ, ʚʢʣʶʯʘʶʯʠ ʨʘʥʥʴʦʧʨʦʪʝʨʦʟʦʡʩʴʢʽ ʢʦʤʧʣʝʢʩʠ, ʧʦʚôʷʟʘʥʽ ʩʧʽʣʴʥʠʤ ʨʦʟʚʠʪʢʦʤ ʽ 

ʤʘʶʪʴ ʩʚʦʾ ʥʝʧʦʚʪʦʨʥʽ ʦʩʦʙʣʠʚʦʩʪʽ. ɯ ʥʘ ʩʫʯʘʩʥʦʤʫ ʨʽʚʥʽ ʚʠʚʯʝʥʥʷ ʱʠʪʽʚ ʻ ʦʯʝʚʠʜʥʦʶ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʨʦʙʢʠ ʥʝ ʣʠʰʝ ʜʣʷ ʘʨʭʝʶ, ʘ ʜʣʷ ʱʠʪʽʚ ʚ ʮʽʣʦʤʫ ʩʘʤʦʩʪʽʡʥʦʾ, ʘʜʝʢʚʘʪʥʦʾ 

ʜʦʩʣʽʜʞʫʚʘʥʦʤʫ ʦʙôʻʢʪʫ ʪʝʦʨʽʾ, ʨʽʚʥʦʮʽʥʥʦʾ ʽ ʦʜʥʦʨʘʥʛʦʚʦʾ ʟ ʪʝʦʨʽʷʤʠ ʛʝʦʩʠʥʢʣʽʥʘʣʝʡ ʪʘ 

ʣʽʪʦʩʬʝʨʥʠʭ ʧʣʠʪ. 
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ʇɽʊʈɯɺʉʔʂʆɻʆ ɿɸʃɯɿʆʈʋɼʅʆɻʆ ʈʆɼʆɺʀʑɸ 

 

ʂʦʚʪʫʥ ʆ. ɺ., ʉʪʝʧʘʥʶʢ ʃ. ʄ., ʇʘʚʣʦʚ ɻ. ɻ., ɺʠʩʦʮʴʢʠʡ ʆ. ɹ., ʂʦʚʘʣʝʥʢʦ ʅ. ʆ. 

ʂʠʾʚ, ɯɻʄʈ ʅɸʅ ʋʢʨʘʾʥʠ. E-mail: kovtun85@ukr.net  

 

ɺʩʪʫʧ. ʇʝʪʨʽʚʩʴʢʝ ʟʘʣʽʟʦʨʫʜʥʝ ʨʦʜʦʚʠʱʝ ʨʦʟʪʘʰʦʚʘʥʝ ʥʘ ʣʽʚʦʤʫ ʙʝʨʝʟʽ ʨ. 

ɯʥʛʫʣʝʮʴ, ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʽʰʝ ʩ. ʇʝʪʨʦʚʦ (ʂʽʨʦʚʦʛʨʘʜʩʴʢʘ ʦʙʣʘʩʪʴ). ɿʘʣʽʟʦʨʫʜʥʘ ʪʦʚʱʘ, 

ʩʢʣʘʜʝʥʘ ʟʘʣʽʟʠʩʪʠʤʠ ʢʚʘʨʮʠʪʘʤʠ ʪʘ ʢʨʠʩʪʘʣʽʯʥʠʤʠ ʩʣʘʥʮʷʤʠ. ɺ ʨʽʟʢʦ ʧʽʜʧʦʨʷʜʢʦʚʘʥʽʡ 

ʢʽʣʴʢʦʩʪʽ ʪʨʘʧʣʷʶʪʴʩʷ ʽʥʪʝʥʩʠʚʥʦ ʨʦʟʩʣʘʥʮʴʦʚʘʥʽ ʛʥʝʡʩʠ, ʙʝʟʨʫʜʥʽ ʢʚʘʨʮʠʪʠ ʪʘ 

ʢʘʨʙʦʥʘʪʥʽ ʧʦʨʦʜʠ. ɺ ʤʝʞʘʭ ʢʘʨôʻʨʫ ʢʨʠʩʪʘʣʽʯʥʽ ʩʣʘʥʮʽ ʯʘʩʪʢʦʚʦ ʤʽʛʤʘʪʠʟʦʚʘʥʽ, ʘ ʧʘʯʢʠ 

ʟʘʣʽʟʠʩʪʠʭ ʢʚʘʨʮʠʪʽʚ ʚ ʙʘʛʘʪʴʦʭ ʤʽʩʮʷʭ ʨʦʟʩʽʯʝʥʽ ʞʠʣʘʤʠ ʘʧʣʽʪʦ-ʧʝʛʤʘʪʦʾʜʥʠʭ ʛʨʘʥʽʪʽʚ ʽ 

ʧʝʛʤʘʪʠʪʽʚ. ɿʘ ʭʘʨʘʢʪʝʨʦʤ ʨʦʟʨʽʟʫ ʟʘʣʽʟʦʨʫʜʥʘ ʪʦʚʱʘ ʚʽʜʥʝʩʝʥʘ ʜʦ ʘʨʪʝʤʽʚʩʴʢʦʾ ʩʚʽʪʠ 

ʽʥʛʫʣʦ-ʽʥʛʫʣʝʮʴʢʦʾ ʩʝʨʽʾ [1, 2]. 

ʄʝʪʘ ʨʦʙʦʪʠ. ɿôʷʩʫʚʘʪʠ ʩʢʣʘʜ ʧʦʨʦʜʦʪʚʽʨʥʠʭ ʪʘ ʫʨʘʥʘʤʽʩʥʠʭ ʤʽʥʝʨʘʣʽʚ 

ʧʣʘʛʽʦʧʝʛʤʘʪʠʪʫ (ʧʨʦʙʘ 23/23), ʱʦ ʩʢʣʘʜʘʻ ʩʽʯʥʫ ʞʠʣʫ ʚ ʧʨʦʜʫʢʪʠʚʥʽʡ ʪʦʚʱʽ 

ʇʝʪʨʽʚʩʴʢʦʛʦ ʟʘʣʽʟʦʨʫʜʥʦʛʦ ʨʦʜʦʚʠʱʘ. 

ʆʙôʻʢʪʠ ʪʘ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʣʘʛʽʦʧʝʛʤʘʪʠʪ (ʧʨʦʙʘ 23/23) ʧʨʦʨʠʚʘʻ 

ʟʘʣʽʟʦʨʫʜʥʽ ʧʦʨʦʜʠ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʦʛʦ ʙʦʨʪʫ ʇʝʪʨʽʚʩʴʢʦʛʦ ʢʘʨôʻʨʘ.  

ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ ʤʽʥʝʨʘʣʽʚ ʚʠʟʥʘʯʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʘʩʪʨʦʚʦʛʦ ʝʣʝʢʪʨʦʥʥʦʛʦ 

ʤʽʢʨʦʩʢʦʧʘ ʈɽʄ-106 ʀ, ʧʨʦʟʦʨʽ ʰʣʽʬʠ, ʘʥʰʣʽʬʠ ʪʘ ʰʪʫʯʥʽ ʰʣʽʬʠ ʤʽʥʝʨʘʣʽʚ ʚʠʚʯʘʣʠ 

ʧʽʜ ʦʧʪʠʯʥʠʤ ʤʽʢʨʦʩʢʦʧʦʤ Carl Zeiss Axio Imager 2 for materials, ʘ ʤʦʨʬʦʣʦʛʽʶ 

ʢʨʠʩʪʘʣʽʚ - ʩʪʝʨʝʦʤʽʢʨʦʩʢʦʧʦʤ SZM-45T2. 

ʇʣʘʛʽʦʧʝʛʤʘʪʠʪ, ʧʨʦʙʘ 23/23. ʉʚʽʪʣʦ-ʩʽʨʘ, ʤʘʡʞʝ ʙʽʣʘ ʧʦʨʦʜʘ ʟ ʢʨʫʧʥʠʤʠ 

ʯʦʨʥʠʤʠ ʚʠʦʢʨʝʤʣʝʥʥʷʤʠ ʙʽʦʪʠʪʫ (ʨʠʩ. 1 ʘ). ʊʝʢʩʪʫʨʘ ʙʣʦʢʦʚʘ, ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ 

ʬʨʘʛʤʝʥʪʽʚ ʩʽʨʫʚʘʪʦ-ʙʽʣʦʛʦ ʢʦʣʴʦʨʫ, ʩʢʣʘʜʝʥʠʭ ʧʦʣʴʦʚʠʤʠ ʰʧʘʪʘʤʠ, ʨʦʟʜʽʣʝʥʠʤʠ 

ʙʽʦʪʠʪʠʪʦʚʠʤʠ ʩʣʘʙʦ ʨʦʟʣʽʥʟʦʚʘʥʠʤʠ ʜʦʤʝʥʘʤʠ. ʄʘʢʨʦʩʪʨʫʢʪʫʨʘ ï ʢʨʫʧʥʦ-

ʛʽʛʘʥʪʦʢʨʠʩʪʘʣʽʯʥʘ. 

ʄʽʢʨʦʩʢʦʧʽʯʥʠʤ ʜʦʩʣʽʜʞʝʥʥʷʤ ʚʠʷʚʣʝʥʦ ʝʣʝʤʝʥʪʠ ʷʢ ʢʨʠʭʢʦʾ, ʪʘʢ ʽ ʧʣʘʩʪʠʯʥʦʾ 

ʟʩʫʚʥʦʾ ʜʝʬʦʨʤʘʮʽʾ ʫʩʽʭ ʧʦʨʦʜʦʪʚʽʨʥʠʭ ʤʽʥʝʨʘʣʽʚ ʟ ʝʣʝʤʝʥʪʘʤʠ ʪʨʽʱʠʥʫʚʘʪʦʩʪʽ, 

ʧʣʘʩʪʠʯʥʦʛʦ ʚʠʢʨʠʚʣʝʥʥʷ, ʙʣʦʢʫʚʘʥʥʷ, ʧʝʨʝʦʨʽʻʥʪʘʮʽʾ ʽʥʜʠʚʽʜʽʚ, ʨʝʢʨʠʩʪʘʣʽʟʘʮʽʾ ʪʘ 

ʧʝʨʤʘʥʝʥʪʥʦʾ ʧʝʨʝʢʨʠʩʪʘʣʽʟʘʮʽʾ ʽʟ ʤʽʞʟʝʨʥʦʚʠʤʠ ʤʝʪʘʩʦʤʘʪʠʯʥʠʤʠ ʚʟʘʻʤʦʜʽʷʤʠ, ʱʦ 

ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʧʦʷʚʠ ʚʪʦʨʠʥʥʠʭ ʜʽʘʬʪʦʨʠʯʥʠʭ ʩʪʨʫʢʪʫʨ ï ʛʨʘʥʫʣʦʙʣʘʩʪʦʚʠʭ (ʩʪʨʫʢʪʫʨ 

ʚʽʜʥʦʚʣʝʥʥʷ), ʣʝʧʽʜʦʙʣʘʩʪʦʚʠʭ, ʩʪʨʫʢʪʫʨ ʟʘʤʽʱʝʥʥʷ - ʤ̔ʨʤʝʢʽʪʠʟʘʮʽʾ, ʤʫʩʢʦʚʽʪʠʟʘʮʽʾ, 

ʭʣʦʨʠʪʠʟʘʮʽʾ (ʨʠʩ. 1 b, c). 

ʄʽʥʝʨʘʣʴʥʠʡ ʩʢʣʘʜ (%) ï ʧʣʘʛʽʦʢʣʘʟ ʨʝʣʽʢʪʦʚʠʡ ʪʘ ʥʦʚʦʫʪʚʦʨʝʥʠʡ - 79, ʙʽʦʪʠʪ -11, 

ʢʚʘʨʮ - 7, ʤʽʢʨʦʢʣʽʥ ï 2, ʤʫʩʢʦʚʽʪ, ʭʣʦʨʠʪ. ɯʟ ʘʢʮʝʩʦʨʥʠʭ ʤʽʥʝʨʘʣʽʚ ʚʠʷʚʠʣʠ ʮʠʨʢʦʥ, 

ʤʦʥʘʮʠʪ, ʛʽʜʨʦʦʢʩʠʜʠ ʫʨʘʥʫ (ʡʤʦʨʽʚʥʦ ʤʘʩʶʾʪ), ʘʧʘʪʠʪ.  

 
ʈʠʩ. 1. ʇʣʘʛʽʦʧʝʛʤʘʪʠʪ, ʧʨʦʙʘ 23/23. ʘ ï ʟʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʧʣʘʛʽʦʧʝʛʤʘʪʠʪʫ, b - 

ʚʠʦʢʨʝʤʣʝʥʥʷ ʙʽʦʪʠʪʫ ʚ ʧʣʘʛʽʦʧʝʛʤʘʪʠʪʽ (ʙʝʟ ʘʥʘʣʽʟʘʪʦʨʘ), ʩ ï ʪʝʞ, ʘʥʘʣʽʟʘʪʦʨ ʫʚʝʜʝʥʠʡ. 

ʆʧʪʠʯʥʠʡ ʤʽʢʨʦʩʢʦʧ Carl Zeiss Axio Imager 2. 
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ʇʣʘʛʽʦʢʣʘʟ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʫʣʘʤʢʘʤʠ ʪʘʙʣʠʪʯʘʩʪʠʭ ʢʨʠʩʪʘʣʽʚ ʨʽʟʥʦʾ ʢʦʥʬʽʛʫʨʘʮʽʾ 

ʪʘ ʨʦʟʤʽʨʫ, ʱʦ ʩʢʨʽʧʣʝʥʽ ʤʽʣʦʥʽʪʠʟʦʚʘʥʦʶ ʪʘ ʨʝʢʨʠʩʪʘʣʽʟʦʚʘʥʦʶ ʢʚʘʨʮ-

ʧʦʣʴʦʚʦʰʧʘʪʦʚʦʶ ʤʘʩʦʶ. ʈʝʣʽʢʪʦʚʠʡ ʧʝʨʚʠʥʥʠʡ ʧʣʘʛʽʦʢʣʘʟ ï ʙʣʦʢʦʚʘʥʠʡ ʪʘ 

ʜʝʬʦʨʤʦʚʘʥʠʡ, ʪʦʥʢʦʧʦʣʽʩʠʥʪʝʪʠʯʥʦ ʟʜʚʽʡʥʠʢʦʚʘʥʠʡ ʘʣʴʙʽʪ-ʦʣʽʛʦʢʣʘʟ (ɸn10-13) (ɿʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʤʽʢʨʦʟʦʥʜʦʚʦʛʦ ʘʥʘʣʽʟʫ, ʝʣʝʢʪʨʦʥʥʠʡ ʤʽʢʨʦʩʢʦʧ ʈɽʄ-106 ʀ, ʘʥʘʣʽʪʠʢ 

ʂʦʚʪʫʥ ʆ. ɺ.), ʱʦ ʚ ʢʨʘʡʦʚʠʭ ʜʽʣʷʥʢʘʭ ʚʟʜʦʚʞ ʧʣʦʱʠʥ ʩʢʦʚʟʘʥʥʷ ʟʘʤʽʱʫʻʪʴʩʷ ʘʣʴʙʽʪʦʤ 

(ɸn1-3), ʤʽʢʨʦʢʣʽʥʦʤ ʪʘ ʤʠʨʤʝʢʽʪʦʤ  

ʄʽʢʨʦʢʣʽʥ ʫʪʚʦʨʶʻ ʩʝʨʝʜʥʽ ʪʘ ʢʨʫʧʥʽ ʨʦʞʝʚʽ ʪʘʙʣʠʪʯʘʩʪʽ ʢʨʠʩʪʘʣʠ, ʷʢʽ 

ʩʢʦʥʮʝʥʪʨʦʚʘʥʽ ʧʝʨʝʚʘʞʥʦ ʥʘ ʢʦʥʪʘʢʪʽ ʙʽʦʪʠʪʠʪʦʚʠʭ ʚʽʜʦʩʦʙʣʝʥʴ ʟ ʢʚʘʨʮʦʤ ʪʘ 

ʦʣʽʛʦʢʣʘʟʦʤ. ʁʦʛʦ ʪʘʙʣʠʮʽ ʪʘʢʦʞ ʧʣʘʩʪʠʯʥʦ ʜʝʬʦʨʤʦʚʘʥʽ, ʤʽʢʨʦʢʣʽʥʦʚʘ ʨʝʰʽʪʢʘ 

ʧʨʦʷʚʣʝʥʘ ʧʣʷʤʠʩʪʦ. ɺʟʜʦʚʞ ʢʦʥʪʘʢʪʽʚ ʪʘʙʣʠʮʴ, ʷʢ ʽ ʦʣʽʛʦʢʣʘʟʫ - ʨʝʢʨʠʩʪʘʣʽʟʦʚʘʥʽ. 

ʂʚʘʨʮ ʜʠʤʯʘʩʪʠʡ, ʥʘʧʽʚʧʨʦʟʦʨʠʡ, ʨʦʟʙʠʪʠʡ ʩʽʪʢʦʶ ʛʽʜʨʦʪʝʨʤʘʣʴʥʦ ʟʘʣʽʢʦʚʘʥʠʭ 

ʚʟʘʻʤʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʭ ʪʨʽʱʠʥ. ʇʨʦʛʣʷʜʘʻʪʴʩʷ ʙʣʦʢʦʚʘʥʽʩʪʴ ʢʨʠʩʪʘʣʽʚ ʟ 

ʥʝʦʜʥʦʨʽʜʥʠʤ ʟʛʘʩʘʥʥʷʤ. ɺ ʨʝʢʨʠʩʪʘʣʽʟʦʚʘʥʠʭ, ʛʨʘʥʫʣʦʙʣʘʩʪʦʚʠʭ ʩʢʫʧʯʝʥʥʷʭ ï 

ʥʦʨʤʘʣʴʥʝ ʚʽʜʥʦʚʣʝʥʝ ʟʛʘʩʘʥʥʷ. ʇʦʨʷʜ ʟ ʛʦʣʦʚʥʦʶ ʨʽʟʥʦʚʠʜʥʽʩʪʶ ʧʨʠʩʫʪʥʽʡ 

ʤʝʪʘʩʦʤʘʪʠʯʥʠʡ, ʤʨ̔ʤʝʢʽʪʦʚʠʡ ʢʚʘʨʮ. ʂʨʽʤ ʚʢʘʟʘʥʠʭ ʨʽʟʥʦʚʠʜʽʚ ʧʨʠʩʫʪʥʽʡ 

ʛʨʘʥʦʙʣʘʩʪʦʚʠʡ ʢʚʘʨʮ ʚ ʤʽʞʩʧʘʡʥʠʭ ʧʣʦʱʠʥʘʭ ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʪʘ ʨʦʟʱʝʧʣʝʥʦʛʦ 

ʙʽʦʪʠʪʫ. 

ɹʽʦʪʠʪ ʨʘʟʦʤ ʟ ʢʚʘʨʮʦʤ ʪʘ ʤʽʢʨʦʢʣʽʥʦʤ ʬʦʨʤʫʻ ʚʽʜʦʩʦʙʣʝʥʥʷ ʩʣʶʜʠ, ʱʦ 

ʫʪʚʦʨʠʣʠʩʷ ʥʘ ʦʩʪʘʥʥʽʡ ʩʪʘʜʽʾ ʢʨʠʩʪʘʣʽʟʘʮʽʾ ʧʣʘʛʽʦʧʝʛʤʘʪʠʪʽʚ. ɹʽʦʪʠʪ ʧʣʝʦʭʨʦʶʻ ʚ 

ʩʚʽʪʣʠʭ ʙʨʫʜʥʠʭ ʟʝʣʝʥʦ-ʙʫʨʠʭ ʪʦʥʘʭ. ɹʽʦʪʠʪ ʘʢʪʠʚʥʦ ʧʦʰʘʨʦʚʦ ʪʘ ʤʽʞʧʘʢʝʪʥʦ 

ʟʘʤʽʱʫʻʪʴʩʷ ʤʫʩʢʦʚʽʪʦʤ ʪʘ ʭʣʦʨʠʪʦʤ. ʂʨʠʩʪʘʣʠ ʪʘ ʧʘʢʝʪʠ ʩʣʶʜʠ ʜʝʬʦʨʤʦʚʘʥʽ, 

ʨʦʟʱʝʧʣʝʥʽ ʪʘ ʨʝʢʨʠʩʪʘʣʽʟʦʚʘʥʽ (ʨʠʩ. 1 b, c). ʅʘ ʜʝʷʢʠʭ ʜʽʣʷʥʢʘʭ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʦʚʥʘ 

ʧʝʨʝʢʨʠʩʪʘʣʽʟʘʮʽʷ. çɹʨʫʜʥʠʡè ʭʘʨʘʢʪʝʨ ʟʘʙʘʨʚʣʝʥʥʷ ʪʘ ʥʘʷʚʥʽʩʪʴ ʪʝʤʥʠʭ ʧʣʝʦʭʨʦʾʯʥʠʭ 

ʦʙʣʷʤʽʚʦʢ ʪʘ ʦʢʨʝʤʠʭ ʧʣʷʤ ʚ ʩʝʨʝʜʠʥʽ ʢʨʠʩʪʘʣʽʚ, ʘ ʪʘʢʦʞ ʚʟʜʦʚʞ ʧʣʦʱʠʥ ʩʧʘʡʥʦʩʪʽ ʪʘ 

ʪʨʽʱʠʥ ʨʦʟʨʠʚʫ ʧʦʚôʷʟʘʥʠʡ ʟ ʢʨʠʩʪʘʣʽʟʘʮʽʻʶ ʫʨʘʥʽʥʽʪʫ. ʇʦʷʚʘ ʚʪʦʨʠʥʥʠʭ ʨʘʜʽʦʘʢʪʠʚʥʠʭ 

ʤʽʥʝʨʘʣʽʚ ʩʚʽʜʯʠʪʴ ʧʨʦ ʨʘʜʽʦʘʢʪʠʚʥʠʡ ʭʘʨʘʢʪʝʨ ʧʽʟʥʽʭ ʤʝʪʘʩʦʤʘʪʠʯʥʠʭ ʨʦʟʯʠʥʽʚ, ʱʦ 

ʩʫʧʨʦʚʦʜʞʫʚʘʣʠ ʧʨʦʮʝʩʠ ʪʝʢʪʦʛʝʥʝʟʫ ʪʘ ʧʝʨʝʢʨʠʩʪʘʣʽʟʘʮʽʾ ʧʦʨʦʜʠ. 

ʄʽʥʝʨʘʣʴʥʠʡ ʧʘʨʘʛʝʥʝʟʠʩ ʜʽʘʬʪʦʨʠʯʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʚʢʘʟʫʻ ʥʘ ʨʝʞʠʤ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʻ ʝʧʽʜʦʪ-ʘʤʬʽʙʦʣʽʪʦʚʽʡ ʬʘʮʽʾ ʟ ʧʦʥʠʞʝʥʥʷʤ ʊʈ-ʧʘʨʘʤʝʪʨʽʚ ʜʦ 

ʛʽʜʨʦʪʝʨʤʘʣʴʥʦʛʦ ʨʽʚʥʷ. 

ʎʠʨʢʦʥ ʫʪʚʦʨʶʻ ʚʠʜʦʚʞʝʥʦ-ʧʨʠʟʤʘʪʠʯʥʽ (ʧʝʨʝʚʘʞʘʶʪʴ) ʽ ʧʨʠʟʤʘʪʠʯʥʽ ʢʨʠʩʪʘʣʠ 

ʛʽʘʮʠʥʪʦʚʦʛʦ ʪʠʧʫ. ʆʛʨʘʥʝʥʥʷ ʦʙʫʤʦʚʣʝʥʝ ʢʦʤʙʽʥʘʮʽʻʶ ʛʨʘʥʝʡ ʧʨʠʟʤʠ {110} ʪʘ 

ʙʽʧʽʨʘʤʽʜʠ {111}, ʟʨʽʜʢʘ ʚʽʜʤʽʯʘʶʪʴʩʷ ʦʢʨʝʤʽ ʛʨʘʥʽ ʙʽʣʴʰ ʛʦʩʪʨʠʭ ʙʽʧʽʨʘʤʽʜ. ʇʦʚʝʨʭʥʷ 

ʙʽʣʴʰʦʩʪʽ ʢʨʠʩʪʘʣʽʚ ʨʽʚʥʘ ʛʣʘʜʝʥʴʢʘ, ʚ ʜʝʷʢʠʭ (ʙʽʣʷ 30%) ʰʘʛʨʝʥʝʚʘ, ʜʽʣʷʥʢʘʤʠ 

ʢʘʚʝʨʥʦʟʥʘ. ɺ ʦʩʪʘʥʥʽʭ ʨʝʙʨʘ ʧʨʠʟʤʠ ʪʘ ʛʦʣʽʚʦʢ ʢʨʠʩʪʘʣʽʚ ʟʘʦʢʨʫʛʣʝʥʽ.  

ɿʘ ʢʦʣʴʦʨʦʤ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʪʨʠ ʦʩʥʦʚʥʽ ʨʽʟʥʦʚʠʜʠ: ʩʚʽʪʣʦ-ʨʦʞʝʚʽ ʧʨʦʟʦʨʽ, ʩʚʽʪʣʽ 

ʧʨʦʟʦʨʽ ʟ ʟʦʣʦʪʠʩʪʠʤ ʚʽʜʪʽʥʢʦʤ (ʩʚʽʪʣʦ-ʞʦʚʪʽ) ʪʘ ʢʦʨʠʯʥʝʚʽ (ʚʽʜ ʩʚʽʪʣʦ-ʢʦʨʠʯʥʝʚʠʭ ʜʦ 

ʢʦʨʠʯʥʝʚʠʭ). ɺ ʟʣʘʤʘʭ ʢʦʨʠʯʥʝʚʠʭ ʢʨʠʩʪʘʣʽʚ ʮʝʥʪʨʘʣʴʥʽ ʜʽʣʷʥʢʠ ʩʚʽʪʣʽʰʽ, ʧʝʨʝʚʘʞʥʦ 

ʩʚʽʪʣʦ-ʨʦʞʝʚʽ.  

ʄʦʥʘʮʠʪ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʜʝʢʽʣʴʢʦʤʘ ʪʠʧʘʤʠ ʢʨʠʩʪʘʣʽʚ: 1 ï ʩʚʽʪʣʦ-ʞʦʚʪʽ ʚʦʜʷʥʦ-

ʧʨʦʟʦʨʽ ʪʘ ʧʨʦʟʦʨʽ ʧʘʤʧʫʰʢʦʧʦʜʽʙʥʽ (ʟʘ ʟʚʠʯʘʡ ʜʨʽʙʥʽʰʽ 0,05 ʤʤ ʟ̔ ʟʘʦʢʨʫʛʣʝʥʠʤʠ 

ʢʦʥʪʫʨʘʤʠ) ʪʘ ʟʨʽʜʢʘ ʜʠʩʢʦʧʦʜʽʙʥʽ (ʧʝʨʝʚʘʞʥʦ ʢʨʫʧʥʽʰʽ 0,07 ʤʤ ʟ ʜʦʙʨʝ ʨʦʟʚʠʥʝʥʠʤʠ 

ʛʨʘʥʷʤʠ ʧʽʥʘʢʦʾʜʫ). 2 ï ʞʦʚʪʫʚʘʪʦ-ʙʫʨʽ, ʯʝʨʚʦʥʫʚʘʪʦ-ʙʫʨʽ ʥʘʧʽʚʧʨʦʟʦʨʽ ʜʦ ʙʫʨʠʭ, 

ʧʨʘʢʪʠʯʥʦ ʥʝ ʧʨʦʟʦʨʽ ʢʨʠʩʪʘʣʠ. ʈʦʟʤʽʨ ʚʽʜ ʜʨʽʙʥʠʭ (ʜʨʽʙʥʽʰʠʭ 0,04 ʤʤ) ʜʦ ʚʽʜʥʦʩʥʦ 

ʢʨʫʧʥʠʭ (0,1-0,07 ʤʤ, ʧʦʦʜʠʥʦʢʽ ʢʨʫʧʥʽʰʽ 0,1 ʤʤ). ɺ ʟʣʘʤʘʭ ʦʢʨʝʤʠʭ ʢʨʠʩʪʘʣʽʚ 

ʮʝʥʪʨʘʣʴʥʽ ʜʽʣʷʥʢʠ ʻ ʩʚʽʪʣʽʰʠʤʠ (ʩʚʽʪʣʦ-ʞʦʚʪʠʤʠ), ʧʨʠ ʮʴʦʤʫ ʟʦʚʥʽʰʥʽ ï ʯʝʨʚʦʥʦ-ʙʫʨʽ 

ʪʘ ʙʫʨʽ ï ʥʝ ʫʪʚʦʨʶʶʪʴ ʜʦʙʨʝ ʚʠʦʢʨʝʤʣʝʥʽ ʥʘʨʦʩʪʘʥʥʷ, ʘ ʥʘʡʯʘʩʪʽʰʝ ʤʘʶʪʴ ʥʝ ʯʽʪʢʽ 

ʟʚʠʚʠʩʪʽ ʢʦʥʪʘʢʪʠ.  

ɼʘʪʫʚʘʥʥʷ ʫʨʘʥ-ʩʚʠʥʮʝʚʠʤ ʽʟʦʪʦʧʥʠʤ ʤʝʪʦʜʦʤ ʧʦʢʘʟʘʣʦ, ʱʦ ʚʽʢ ʤʦʥʘʮʠʪʫ 

ʩʪʘʥʦʚʠʪʴ 2028.5Ñ5.6 ʤʣʥ ʨʦʢʽʚ. 

ɺʤʽʩʪ ʫʨʘʥʫ ʚ ʤʦʥʘʮʠʪʽ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʟʥʘʯʝʥʥʷ ʤʝʪʦʜʦʤ ʽʟʦʪʦʧʥʦʛʦ 

ʨʦʟʙʘʚʣʝʥʥʷ, ʚʘʨʽʶʻ ʚʽʜ 5126 ʜʦ 6035 ppm. 
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ʋʨʘʥʽʥʽʪ ʚʠʧʦʚʥʶʻ ʪʦʥʢʽ ʪʨʽʱʠʥʠ ʧʦ ʧʣʦʱʠʥʘʭ ʩʧʘʡʥʦʩʪʽ ʚ ʙʽʦʪʠʪʽ, ʰʠʨʠʥʦʶ 1-5 

ʤʽʢʨʦʥ.  

ʋʨʘʥʦʚʠʡ ʤʽʥʝʨʘʣ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʫʣʘʤʢʘʤʠ ʙʫʨʦʚʘʥʦ-ʞʦʚʪʠʭ, ʞʦʚʪʠʭ ʽ ʩʚʽʪʣʦ-

ʞʦʚʪʠʭ ʢʨʠʩʪʘʣʽʚ (ʨʠʩ. 2), ʷʢ ʧʦʦʜʠʥʦʢʽ ʧʨʠʩʫʪʥʽ ʫʣʘʤʢʠ ʪʝʤʥʦ-ʙʫʨʠʭ (ʨʠʩ. 3). ʄʝʪʦʜʦʤ 

ʨʝʥʪʛʝʥʦ-ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ (ʨʘʩʪʨʦʚʠʡ ʝʣʝʢʪʨʦʥʥʠʡ ʤʽʢʨʦʩʢʦʧ ʈɽʄ-106) 

ʚʠʟʥʘʯʝʥʦ ʚʤʽʩʪ U02 ʙʣʠʟʴʢʦ 60%, PbO ï ʙʣʠʟʴʢʦ 20% ʪʘ FeO ï 1-2%. ʇʨʠ ʟʘʥʫʨʝʥʥʽ 

ʫʣʘʤʢʽʚ ʚ ʩʦʣʷʥʫ ʪʘ ʘʟʦʪʥʫ ʢʠʩʣʦʪʫ ʧʫʭʠʨʮʽ ʛʘʟʫ (ʉʆ2) ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ, ʚʽʨʦʛʽʜʥʦ 

ʤʽʥʝʨʘʣ ʻ ʛʽʜʨʦʢʩʠʜʦʤ ʫʨʘʥʫ, ʚʽʨʦʛʽʜʥʦ ʤʘʩʶʾʪ. ʍʘʨʘʢʪʝʨʥʦ, ʱʦ ʧʨʠ ʜʦʜʘʚʘʥʥ ̔ʩʦʣʷʥʦʾ 

ʢʠʩʣʦʪʠ ʫʣʘʤʢʠ ʟʥʝʙʘʨʚʣʶʚʘʣʠʩʷ ʧʨʘʢʪʠʯʥʦ ʤʠʪʪʻʚʦ. ʊʦʜʽ ʷʢ ʚ ʘʟʦʪʥʽʡ ʢʠʩʣʦʪʽ 

ʟʥʝʙʘʨʚʣʝʥʥʷ ʪʨʠʚʘʣʦ ʙʽʣʷ 1 ʭʚʠʣʠʥʠ, ʧʦʯʠʥʘʶʯʠ ʟ ʢʨʘʾʚ, ʧʦʩʪʫʧʦʚʦ ʧʝʨʝʤʽʱʫʚʘʣʦʩʷ ʜʦ 

ʮʝʥʪʨʫ ʫʣʘʤʢʽʚ. 

 

 
ʈʠʩ. 2. ʄʽʢʨʦʬʦʪʦʛʨʘʬʽʷ ʫʣʘʤʢʽʚ ʞʦʚʪʠʭ ʽ ʩʚʽʪʣʦ-ʞʦʚʪʠʭ ʢʨʠʩʪʘʣʽʚ ʛʽʜʨʦʦʢʩʠʜʫ 

ʫʨʘʥʫ (ʡʤʦʚʽʨʥʦ ʤʘʩʶʾʪ), ʩʪʝʨʝʦʤʽʢʨʦʩʢʦʧ SZM-45T2. 

 

 
ʈʠʩ. 3. ʄʽʢʨʦʬʦʪʦʛʨʘʬʽʷ ʫʣʘʤʢʽʚ ʙʫʨʫʚʘʪʦ-ʞʦʚʪʠʭ ʪʘ ʙʫʨʠʭ ʢʨʠʩʪʘʣʽʚ ʛʽʜʨʦʦʢʩʠʜʫ 

ʫʨʘʥʫ (ʡʤʦʚʽʨʥʦ ʤʘʩʶʾʪ). ʆʧʪʠʯʥʠʡ ʤʽʢʨʦʩʢʦʧ Carl Zeiss Axio Imager 2 for materials, ʙʝʟ 

ʘʥʘʣʽʟʘʪʦʨʘ. 

 

ɺʠʩʥʦʚʢʠ. ɺ ʧʣʘʛʽʦʧʝʛʤʘʪʠʪʽ, ʱʦ ʨʦʟʩʽʢʘʻ ʧʦʨʦʜʠ ʟʘʣʽʟʦʨʫʜʥʦʾ ʪʦʚʱʽ ʇʝʪʨʽʚʩʴʢʦʛʦ 

ʨʦʜʦʚʠʱʘ ʚʠʷʚʣʝʥʦ ʤʽʥʝʨʘʣʽʟʘʮʽʶ ʦʢʩʠʜʽʚ ʫʨʘʥʫ ʪʘ ʜʦʩʠʪʴ ʨʽʜʢʽʩʥʠʭ ʛʽʜʨʦʦʢʩʠʜʽʚ 

ʫʨʘʥʫ. ɺ ʘʢʮʝʩʦʨʥʠʭ ʢʽʣʴʢʦʩʪʷʭ ʧʨʠʩʫʪʥʽ ʮʠʨʢʦʥ ʽ ʤʦʥʘʮʠʪ. 

ɼʦʩʣʽʜʞʫʚʘʥʠʡ ʫʨʘʥʦʚʠʡ ʤʽʥʝʨʘʣ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʛʨʫʧʠ ʛʽʜʨʦʦʢʩʠʜʽʚ ʫʨʘʥʫ ʟ 

ʜʦʩʠʪʴ ʤʽʥʣʠʚʠʤ ʚʤʽʩʪʦʤ Pb, ʱʦ ʚ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʝʨʥʘʭ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 15 ʜʦ 30%, 

ʪʦʙʪʦ ʟ ʧʨʠʙʣʠʟʥʠʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ Pb/U ʷʢ 1/4 ï 1/3 . ɿ ʚʠʩʦʢʦʶ ʜʦʣʝʶ ʡʤʦʚʽʨʥʦʩʪʽ 

ʮʝ ʤʽʥʝʨʘʣ Masuyite (ʄʘʩʫʾʪ). 
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ʋʨʘʥʦʚʘ ʤʽʥʝʨʘʣʽʟʘʮʽʷ ʚ ʧʣʘʛʽʦʧʝʛʤʘʪʠʪʽ ʤʘʻ ʚʽʢ 1994.9Ñ6.7 ʤʣʥ ʨʦʢʽʚ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʚʽʜʥʝʩʪʠ ʾʾ ʬʦʨʤʫʚʘʥʥʷ ʜʦ ʢʽʨʦʚʦʛʨʘʜʩʴʢʦʛʦ ʝʪʘʧʫ ʛʝʦʣʦʛʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ 

ɯʥʛʫʣʴʩʴʢʦʛʦ ʤʝʛʘʙʣʦʢʫ. 

 

ʃʽʪʝʨʘʪʫʨʘ 

1. ɼʝʨʞʘʚʥʘ ʛʝʦʣʦʛʽʯʥʘ ʢʘʨʪʘ ʋʢʨʘʾʥʠ. ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʘ ʩʝʨʽʷ: ʄ-36-XXXIY, 

ɾʦʚʪʽ ɺʦʜʠ) . ʂʠʾʚ, 2002. 

2. ɭʩʠʧʯʫʢ ʂ.ʖ., ɹʦʙʨʦʚ ʆ.ɹ., ʉʪʝʧʘʥʶʢ ʃ.ʄ., ʑʝʨʙʘʢ ʄ.ʇ., ɻʣʝʚʘʩʴʢʠʡ ɭ.ɹ., 
ʉʢʦʙʻʣʻʚ ɺ.ʄ., ɻʝʡʯʝʥʢʦ ʄ.ɺ. ʂʦʨʝʣʷʮʽʡʥʘ ʭʨʦʥʦʩʪʨʘʪʠʛʨʘʬʽʯʥʘ ʩʭʝʤʘ ʨʘʥʥʴʦʛʦ 

ʜʦʢʝʤʙʨʽʶ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ (ʧʦʷʩʥʶʚʘʣʴʥʘ ʟʘʧʠʩʢʘ). ʂʠʾʚ, ʋʢʨɼɻʈɯ, 2004. 29 ʩ. 
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ɻɽʆʃʆɻɯʏʅɯ ʉɺɯɼʏɽʅʅʗ ɼɸɺʅʔʆɻʆ ɿʃɽɼɽʅɯʅʅʗ  

ɺ ʈɸʁʆʅɯ ʋʂʈɸɰʅʉʔʂʆɰ ɸʅʊɸʈʂʊʀʏʅʆɰ ʉʊɸʅʎɯɰ 

çɸʂɸɼɽʄɯʂ ɺɽʈʅɸɼʉʔʂʀʁè  

 

ʄʠʪʨʦʭʠʥ ʆ.ɺ.1, 2  

 
1ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʊʘʘʩʘ ʐʝʚʯʝʥʢʘ,  

2ɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʯʥʠʭ ʥʘʫʢ ʅʘʮʽʦʥʘʣʴʥʦʾ ʘʢʘʜʝʤʽʾ ʥʘʫʢ ʋʢʨʘʾʥʠ  

 

The author investigated the manifestations of ancient glaciation on the Wilhelm 

Archipelago, as well as on the neighboring Berthelot and Yalour Islands. The main focus 

was on erratic boulders, ancient moraines, glacial striations, and glacial landforms. The 

research results challenge the commonly accepted notions about the existence of an ancient 

ice shelf in this area. The conclusion is made that during the previous glacial maximum, 

the current water area of the Wilhelm Archipelago was a landmass covered by an ice sheet. 

This ice sheet extended westward from the Antarctic Peninsula coast to at least the current 

-200 m isobath. The ice thickness, even in the thinnest part, must have exceeded 120 m. The 

ancient glacier moved from the southeast to the northwest. 

 

GEOLOGICAL EVIDENCES OF ANCIENT GLACIATION  

IN THE AREA OF UKRAINIAN ANTARCTIC STATION  

ñAKADEMIK VERNADSKYò  

 

Mytrokhyn O.V. 

 

ɺʩʪʫʧ. ʇʨʠʡʥʷʪʦ ʚʚʘʞʘʪʠ, ʱʦ ʘʢʚʘʪʦʨʽʷ ʤʦʨʷ ɹʝʣʣʽʥʩʛʘʫʟʝʥʘ ʚ ʨʘʡʦʥʽ ʋʢʨʘʾʥʩʴʢʦʾ 

ʘʥʪʘʨʢʪʠʯʥʦʾ ʩʪʘʥʮʽʾ (ʋɸʉ) ʚ ʥʝʱʦʜʘʚʥʦʤʫ ʤʠʥʫʣʦʤʫ ʙʫʣʘ ʚʢʨʠʪʘ ʰʝʣʴʬʦʚʠʤ 

ʣʴʦʜʦʚʠʢʦʤ. ʎʽ ʫʷʚʣʝʥʥʷ ʽʩʥʫʶʪʴ ʟ ʯʘʩʽʚ ɹʨʠʪʘʥʩʴʢʦʾ ʝʢʩʧʝʜʠʮʽʾ ʜʦ ɿʝʤʣʽ ɻʨʝʷʤʘ, ʷʢʘ ʫ 

1936 ʨʦʮʽ ʚʧʝʨʰʝ ʟʠʤʫʚʘʣʘ ʥʘ ɸʨʛʝʥʪʠʥʩʴʢʠʭ ʦʩʪʨʦʚʘʭ, ʜʝ ʟʘʨʘʟ ʨʦʟʪʘʰʦʚʘʥʘ ʋɸʉ. 

ɻʝʦʣʦʛ ʮʽʻʾ ʝʢʩʧʝʜʠʮʽʾ Fleming W.L.S. ʧʝʨʰʠʤ ʟʚʝʨʥʫʚ ʫʚʘʛʫ ʥʘ ʨʝʣʽʢʪʦʚʽ ʛʣʷʮʽʘʣʴʥʽ 

ʫʪʚʦʨʝʥʥʷ ʮʴʦʛʦ ʨʝʛʽʦʥʫ. ɿʦʢʨʝʤʘ, ʚʽʥ ʦʧʠʩʘʚ ʦʢʘʡʤʣʷʶʯʽ ʣʴʦʜʦʚʠʢʠ (fringing glaciers) 

ʪʘ ʦʩʪʨʽʚʥʽ ʣʴʦʜʦʚʽ ʰʘʧʢʠ (island ice-caps). ʅʘ ʡʦʛʦ ʜʫʤʢʫ ʰʝʣʴʬʦʚʠʡ ʣʴʦʜʦʚʠʢ 

ʚʽʜʩʪʫʧʠʚ ʟʦʚʩʽʤ ʥʝʱʦʜʘʚʥʦ, ʘ ʚʠʷʚʣʝʥʽ ʛʣʷʮʽʘʣʴʥʽ ʫʪʚʦʨʝʥʥʷ ʧʨʦʜʦʚʞʫʶʪʴ 

ʨʫʡʥʫʚʘʪʠʩʷ ʽ ʚ ʥʘʡʙʣʠʞʯʽ ʨʦʢʠ ʤʘʶʪʴ ʟʥʠʢʥʫʪʠ (Fleming, 1940). ʁʦʛʦ ʧʦʩʣʽʜʦʚʥʠʢʠ 

Thomas (1963) ʪʘ Sadler (1968), ʷʢʽ ʜʦʩʣʽʜʞʫʚʘʣʠ ʣʴʦʜʦʚʽ ʰʘʧʢʠ ʥʘ ɸʨʛʝʥʪʠʥʩʴʢʠʭ 

ʦʩʪʨʦʚʘʭ, ʟʘʛʘʣʦʤ ʧʽʜʪʨʠʤʫʚʘʣʠ ʽʜʝʶ ʽʩʥʫʚʘʥʥʷ ʜʘʚʥʴʦʛʦ ʰʝʣʴʬʦʚʦʛʦ ʣʴʦʜʦʚʠʢʘ ʘʣʝ 

ʟôʷʩʫʚʘʣʠ, ʱʦ ʦʩʪʨʽʚʥʽ ʣʴʦʜʦʚʽ ʰʘʧʢʠ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʨʽʚʥʦʚʘʞʥʦʤʫ ʩʪʘʥʽ ï ʾʭ ʪʘʥʝʥʥʷ 

ʢʦʤʧʝʥʩʫʻʪʴʩʷ ʱʦʨʽʯʥʦʶ ʘʢʫʤʫʣʷʮʽʻʶ ʩʥʽʛʫ. ʇʽʟʥʽʰʝ ʛʣʷʮʽʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʃ.ɻʦʚʦʨʫʭʠ (1997), ʥʘʚʧʘʢʠ, ʟʘʩʚʽʜʯʠʣʠ ʥʝʛʘʪʠʚʥʠʡ ʨʽʯʥʠʡ ʙʘʣʘʥʩ ʥʘ ʣʴʦʜʦʚʠʢʦʚʦʤʫ 

ʢʫʧʦʣʽ ʦ.ɻʘʣʽʥʜʝʟ. ʊʠʤ ʥʝ ʤʝʥʰʝ, ʮʝʡ ʜʦʩʣʽʜʥʠʢ ʪʘʢʦʞ ʥʝ ʟʘʧʝʨʝʯʫʚʘʚ ʽʩʥʫʚʘʥʥʷ 

ʜʘʚʥʴʦʛʦ ʰʝʣʴʬʦʚʦʛʦ ʟʣʝʜʝʥʽʥʥʷ, ʟʚʝʨʪʘʶʯʠ ʫʚʘʛʫ ʥʘ ʛʝʦʤʦʨʬʦʣʦʛʽʯʥʽ ʦʟʥʘʢʠ 

ʣʴʦʜʦʚʠʢʦʚʦʾ ʝʢʟʘʨʘʮʽʾ ʢʦʨʽʥʥʠʭ ʚʠʭʦʜʽʚ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʪʘ ʧʨʠʩʫʪʥʽʩʪʴ ʝʨʘʪʠʯʥʠʭ 

ʚʘʣʫʥʽʚ. ʋ ʧʦʜʘʣʴʰʦʤʫ, ʫʢʨʘʾʥʩʴʢʽ ʪʘ ʽʥʦʟʝʤʥʽ ʥʘʫʢʦʚʮʽ ʚʞʝ ʘʧʨʽʦʨʽ ʧʨʠʡʤʘʣʠ 

ʽʩʥʫʚʘʥʥʷ ʜʘʚʥʴʦʛʦ ʰʝʣʴʬʦʚʦʛʦ ʣʴʦʜʦʚʠʢʘ ʚ ʨʝʛʽʦʥʽ, ʥʝ ʥʘʚʦʜʷʯʠ ʜʦʜʘʪʢʦʚʠʭ ʜʦʢʘʟʽʚ 

(ɻʣʦʪʦʚ ʪʘ ʽʥ., 2003; Levashov et al., 2004; ɹʘʭʤʫʪʦʚ ʠ ʜʨ, 2006; ʇʘʨʥʽʢʦʟʘ ʪʘ ʽʥ., 2018; 

Karuss et al., 2019). ʇʨʦʪʷʞʥʽʩʪʴ, ʪʦʚʱʠʥʘ, ʥʘʧʨʷʤʢʠ ʨʫʭʫ ʮʴʦʛʦ ʣʴʦʜʦʚʠʢʘ ʥʽʢʠʤ ʥʝ 

ʦʙʛʦʚʦʨʶʚʘʣʠʩʴ. 

ʌʘʢʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ ʪʘ ʤʝʪʦʜʠ. ɿ ʣʶʪʦʛʦ ʧʦ ʢʚʽʪʝʥʴ 2020 ʨʦʢʫ ʘʚʪʦʨ ʟʜʽʡʩʥʶʚʘʚ 

ʛʝʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʩʢʣʘʜʽ ʩʝʟʦʥʥʦʛʦ ʟʘʛʦʥʫ 25-ʾ ʋʢʨʘʾʥʩʴʢʦʾ ʘʥʪʘʨʢʪʠʯʥʦʾ 

ʝʢʩʧʝʜʠʮʽʾ, ʧʽʜ ʯʘʩ ʷʢʠʭ ʙʫʣʦ ʚʧʝʨʰʝ ʚʠʢʦʥʘʥʦ ʩʠʩʪʝʤʘʪʠʯʥʠʡ ʦʧʠʩ ʧʨʦʷʚʽʚ ʜʘʚʥʴʦʛʦ 

ʟʣʝʜʝʥʽʥʥʷ ʚ ʨʘʡʦʥʽ ʋɸʉ. ʇʦʣʴʦʚʽ ʨʦʙʦʪʠ ʚʠʢʦʥʫʚʘʣʠʩʴ ʟʘ ʩʧʨʠʷʥʥʷ ʅʘʮʽʦʥʘʣʴʥʦʛʦ 

ʘʥʪʘʨʢʪʠʯʥʦʛʦ ʥʘʫʢʦʚʦʛʦ ʮʝʥʪʨʫ ʋʢʨʘʾʥʠ ʚ ʨʘʤʢʘʭ ɼʝʨʞʘʚʥʦʾ ʮʽʣʴʦʚʦʾ ʥʘʫʢʦʚʦ-

ʪʝʭʥʽʯʥʦʾ ʧʨʦʛʨʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʚ ɸʥʪʘʨʢʪʠʮʽ ʥʘ 2009-2020 ʨʨ. ɿʽʙʨʘʥʠʡ ʬʘʢʪʠʯʥʠʡ 
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ʤʘʪʝʨʽʘʣ ʦʭʦʧʣʶʻ ʙʽʣʴʰʽʩʪʴ ʦʩʪʨʦʚʽʚ ʘʨʭʽʧʝʣʘʛʫ ɺʽʣʴʛʝʣʴʤʘ, ʘ ʪʘʢʦʞ ʦʩʪʨʽʚʥʽ ʛʨʫʧʠ 

ɹʝʨʩʝʣʦʪ ʪʘ ʗʣʫʨ (ʨʠʩ.1). ɻʦʣʦʚʥʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʣʘʩʷ ʝʨʘʪʠʯʥʠʤ ʫʣʘʤʢʘʤ, ʜʘʚʥʽʤ 

ʤʦʨʝʥʘʤ, ʣʴʦʜʦʚʠʢʦʚʽʡ ʰʪʨʠʭʦʚʮʽ ʪʘ ʛʣʷʮʽʘʣʴʥʠʤ ʬʦʨʤʘʤ ʨʝʣʴʻʬʫ. ʇʝʪʨʦʛʨʘʬʽʯʥʠʡ 

ʦʧʠʩ ʟʽʙʨʘʥʦʾ ʢʦʣʝʢʮʽʾ ʝʨʘʪʠʯʥʠʭ ʫʣʘʤʢʽʚ ʱʝ ʪʨʠʚʘʻ. ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʦʣʴʦʚʠʭ 

ʛʝʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʠʢʣʘʜʘʶʪʴʩʷ ʥʠʞʯʝ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ.1. ʆʛʣʷʜʦʚʘ ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʘ ʢʘʨʪʘ ʨʘʡʦʥʫ ʋʢʨʘʾʥʩʴʢʦʾ ʘʥʪʘʨʢʪʠʯʥʦʾ 

ʩʪʘʥʮʽʾ çɸʢʘʜʝʤʽʢ ɺʝʨʥʘʜʩʴʢʠʡè, ʬʨʘʛʤʝʥʪ Sheet BAS (UKANT) 2 Edition 1 2008 ʨʽʢ ʟ 

ʜʦʧʦʚʥʝʥʥʷʤʠ ʪʘ ʚʠʧʨʘʚʣʝʥʥʷʤʠ ʆ.ʄʠʪʨʦʭʠʥʘ. 

 

ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʪʘ ʚʠʩʥʦʚʢʠ. ɻʝʦʣʦʛʽʯʥʠʤʠ ʩʚʽʜʯʝʥʥʷʤʠ ʽʩʥʫʚʘʥʥʷ ʜʘʚʥʴʦʛʦ 

ʟʣʝʜʝʥʽʥʥʷ ʚ ʨʘʡʦʥʽ ʋɸʉ ʻ ʝʨʘʪʠʯʥʽ ʫʣʘʤʢʠ, ʜʘʚʥʽ ʤʦʨʝʥʠ, ʣʴʦʜʦʚʠʢʦʚʘ ʰʪʨʠʭʦʚʢʘ, 

ʛʣʷʮʽʘʣʴʥʽ ʬʦʨʤʠ ʨʝʣʴʻʬʫ. 

ɽʨʘʪʠʯʥʽ ʫʣʘʤʢʠ ï ʨʦʟʨʽʟʥʝʥʽ ʬʨʘʛʤʝʥʪʠ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ, ʷʢʽ ʧʝʨʝʥʝʩʝʥʽ 

ʣʴʦʜʦʚʠʢʦʤ ʥʘ ʪʫ ʯʠ ʽʥʰʫ ʚʽʜʩʪʘʥʴ ʚʽʜ ʢʦʨʽʥʥʠʭ ʚʠʭʦʜʽʚ ʜʦ ʤʽʩʮʷ ʾʭ ʪʝʧʝʨʽʰʥʴʦʛʦ 

ʟʘʣʷʛʘʥʥʷ. ʅʘ ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʪʝʨʠʪʦʨʽʾ ʾʭ ʨʦʟʤʽʨʠ ʚʘʨʽʶʶʪʴ ʚʽʜ ʚʘʣʫʥʽʚ ʪʘ ʙʨʠʣ ʜʦ 
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ʛʘʣʴʢʠ ʪʘ ʛʨʘʚʽʶ. ʊʦʤʫ ʘʚʪʦʨ ʟʘʩʪʦʩʦʚʫʻ ʥʘʡʤʝʥʫʚʘʥʥʷ çʝʨʘʪʠʥʯʽ ʫʣʘʤʢʠè ʟʘʤʽʩʪʴ 

ʟʘʛʘʣʴʥʦʚʞʠʚʘʥʦʛʦ çʝʨʘʪʠʯʥʽ ʚʘʣʫʥʠè. ɽʨʘʪʠʯʥʽ ʫʣʘʤʢʠ ʚʠʷʚʣʝʥʽ ʥʘ ʫʩʽʭ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʦʩʪʨʦʚʘʭ ʘʨʭʽʧʝʣʘʛʫ ɺʽʣʴʛʝʣʴʤʘ, ʚʢʣʶʯʘʶʯʠ ʡ ʪʽ ʱʦ ʥʘʡʙʽʣʴʰ ʚʽʜʜʘʣʝʥʽ 

ʫ ʙʽʢ ʚʽʜʢʨʠʪʦʛʦ ʤʦʨʷ, ʟʦʢʨʝʤʘ ï ʦʩʪʨʦʚʠ ʂʨʫʣʩ, ʈʦʢʘ, ɺʝʜʝʣʴ ʪʘ ɼʘʥʝʙʨʦʛ. ɸʨʝʘʣ 

ʾʭʥʴʦʛʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʦʧʝʨʝʜʥʴʦ ʦʢʨʝʩʣʠʪʠ ʤʽʥʽʤʘʣʴʥʫ ʛʨʘʥʠʮʶ 

ʧʦʰʠʨʝʥʷ ʜʘʚʥʴʦʛʦ ʟʣʝʜʝʥʽʥʥʷ ʥʘ ʟʘʭʽʜ ʚʽʜ ʙʝʨʝʛʦʚʦʾ ʣʽʥʽʾ ʧʽʚʦʩʪʨʦʚʘ ʂʠʾʚ, ʧʨʦʚʽʚʰʠ ʾʾ 

ʧʦ ʙʘʪʽʤʝʪʨʠʯʥʽʡ ʚʽʜʤʽʪʮʽ -200 ʤ ʥʠʞʯʝ ʩʫʯʘʩʥʦʛʦ ʨʽʚʥʷ ʤʦʨʷ. ʅʘʡʙʽʣʴʰʽ ʚʠʩʦʪʥʽ 

ʚʽʜʤʽʪʢʠ, ʥʘ ʷʢʠʭ ʟʥʘʡʜʝʥʽ ʝʨʘʪʠʯʥʽ ʫʣʘʤʢʠ, ʜʘʶʪʴ ʫʷʚʣʝʥʥʷ ʧʨʦ ʪʦʚʱʠʥʫ ʜʘʚʥʴʦʛʦ 

ʣʴʦʜʦʚʠʢʘ. ɿʘʫʚʘʞʠʤʦ, ʱʦ ʤʘʢʩʠʤʘʣʴʥʘ ʚʠʩʦʪʘ ʥʘʡʙʽʣʴʰ ʚʽʜʜʘʣʝʥʠʭ ʫ ʙʽʢ ʚʽʜʢʨʠʪʦʛʦ 

ʤʦʨʷ ʦʩʪʨʦʚʽʚ ʈʦʢʘ ʩʢʣʘʜʘʻ ʣʠʰʝ 21 ʤ. ɸʣʝ ʧʨʠ ʥʘʙʣʠʞʝʥʽ ʜʦ ʤʝʡʥʣʝʥʜʫ ʚʠʩʦʪʘ 

ʦʩʪʨʦʚʽʚ ʧʨʦʛʨʝʩʠʚʥʦ ʟʨʦʩʪʘʻ. ɿʦʢʨʝʤʘ, ʥʘ ɸʨʛʝʥʪʠʥʩʴʢʠʭ ʦʩʪʨʦʚʘʭ ʥʘʡʚʠʱʠʤ ʻ 

ʦ.ʋʨʫʛʚʘʡ, ʜʝ ʚʠʩʦʪʘ ʢʦʨʽʥʥʠʭ ʚʠʭʦʜʽʚ ʩʷʛʘʻ 65 ʤ ʥʘʜ ʨʽʚʥʝʤ ʤʦʨʷ. ɼʝʱʦ ʥʠʞʯʠʤ ʻ 

ʦʩʪʨʽʚ ɻʘʣʽʥʜʝʟ, ʥʘ ʷʢʦʤʫ ʨʦʟʤʽʱʝʥʘ ʋɸʉ. ʄʘʢʩʠʤʘʣʴʥʘ ʚʠʩʦʪʥʘ ʚʽʜʤʽʪʢʘ ʢʦʨʽʥʥʦʛʦ 

ʨʝʣʴʻʬʫ ʥʘ ʥʴʦʤʫ ʩʢʣʘʜʘʻ 51 ʤ. ʇʨʠʯʦʤʫ, ʥʘ ʋʨʫʛʚʘʾ ʝʨʘʪʠʯʥʽ ʫʣʘʤʢʠ ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ 

ʚʽʜ ʫʟʙʝʨʝʞʞʷ ʘʞ ʜʦ ʧʨʠʚʝʨʰʠʥʥʦʾ ʯʘʩʪʠʥʠ, ʘ ʥʘ ɻʘʣʽʥʜʝʟʽ ʥʘʚʽʪʴ ʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ 

ʚʝʨʰʠʥʽ ɺʫʟʣ-ɻʣ̔ʣ. ʅʘʡʚʠʱʫ ʞ ʚʠʩʦʪʥʫ ʚʽʜʤʽʪʢʫ, ʜʝ ʱʝ ʪʨʘʧʣʷʶʪʴʩʷ ʝʨʘʪʠʯʥʽ ʫʣʘʤʢʠ, 

ʟʘʬʽʢʩʦʚʘʥʦ ʥʘ ʦʩʪʨʦʚʘʭ ɹʝʨʩʝʣʦʪ, ʱʦ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʱʝ ʙʣʠʞʯʝ ʜʦ çʤʝʡʥʣʝʥʜʫè. 

ɽʨʘʪʠʯʥʽ ʫʣʘʤʢʠ ʟʥʘʡʜʝʥʽ ʥʘ ʦʙʦʭ ʡʦʛʦ ʚʝʨʰʠʥʘʭ ʟ ʘʙʩʦʣʶʪʥʠʤʠ ʚʠʩʦʪʘʤʠ 165 ʤ ʪʘ 166 

ʥʘʜ ʨʽʚʥʝʤ ʤʦʨʷ. ʑʦʜʦ ʧʦʪʫʞʥʦʩʪʽ ʣʴʦʜʦʚʠʢʦʚʦʛʦ ʧʦʢʨʠʚʫ, ʩʣʽʜ ʧʘʤôʷʪʘʪʠ, ʱʦ ʩʫʯʘʩʥʽ 

ʰʝʣʴʬʦʚʽ ʣʴʦʜʦʚʠʢʠ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʧʣʘʚʫ, ʣʠʰʝ ʤʽʩʮʷʤʠ ʪʦʨʢʘʶʯʠʩʴ 

ʜʥʘ ʤʽʣʢʦʚʦʜʽʡ ʪʘ ʦʩʪʨʦʚʽʚ. ʇʨʠʯʦʤʫ ʥʘ ʥʘʜʚʦʜʥʫ ʯʘʩʪʠʥʫ ʧʨʠʧʘʜʘʻ ʥʝ ʙʽʣʴʰʝ 1/6 

ʪʦʚʱʠʥʠ ʰʝʣʴʬʦʚʦʛʦ ʣʴʦʜʦʚʠʢʘ, ʙʽʣʴʰʘ ʞ ʯʘʩʪʠʥʘ ʟʥʘʭʦʜʠʪʴʩʷ ʧʽʜ ʚʦʜʦʶ. ɺʽʜʧʦʚʽʜʥʦ, 

ʜʣʷ ʪʦʛʦ ʱʦʙ ʟʥʘʭʦʜʠʪʠʩʴ ʥʘ ʧʣʘʚʫ ʥʘʚʽʪʴ ʥʘʡʪʦʥʰʘ ʯʘʩʪʠʥʘ ʜʘʚʥʴʦʛʦ ʣʴʦʜʦʚʠʢʘ ʚ 

ʨʘʡʦʥʽ ʦʩʪʨʦʚʽʚ ʈʦʢʘ ʧʦʚʠʥʥʘ ʙʫʣʘ ʤʘʪʠ ʪʦʚʱʠʥʫ ʥʝ ʤʝʥʰʝ 120 ʤ. ɸʣʝ ʙʽʣʴʰʘ ʯʘʩʪʠʥʘ 

ʩʫʯʘʩʥʦʾ ʤʦʨʩʴʢʦʾ ʘʢʚʘʪʦʨʽʾ ʘʨʭʽʧʝʣʘʛʫ ɺʽʣʴʛʝʣʴʤʘ ʤʘʻ ʥʘʙʘʛʘʪʦ ʤʝʥʰʽ ʛʣʠʙʠʥʠ. ɯʟʦʙʘʪʘ 

100 ʤ ʦʢʨʝʩʣʶʻ ʣʠʰʝ ʚʫʟʴʢʽ ʣʽʥʽʡʥʽ ʜʽʣʷʥʢʠ ʜʥʘ ʚʟʜʦʚʞ ʩʫʜʥʦʧʣʘʚʥʠʭ ʧʨʦʪʦʢ ʇʝʥʦʣʘ, 

ʃʻʤʘʝʨ ʪʘ ʌʨʝʥʯ. ɺʽʜʧʦʚʽʜʥʦ, ʥʘʚʽʪʴ ʧʨʠ ʥʠʥʽʰʥʴʦʤʫ ʨʽʚʥʽ ʤʦʨʷ ʜʘʚʥʽʡ ʣʴʦʜʦʚʠʢ ʥʘ 

ʧʝʨʝʚʘʞʥʽʡ ʯʘʩʪʠʥʽ ʩʚʦʛʦ ʘʨʝʘʣʫ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʤʘʚ ʟʘʣʷʛʘʪʠ ʥʘ ʢʦʨʽʥʥʠʭ ʧʦʨʦʜʘʭ. 

ɺʨʘʭʦʚʫʶʯʠ ʟʘʢʦʥʦʤʽʨʥʝ ʟʤʝʥʰʝʥʥʷ ʨʽʚʥʷ ʤʦʨʷ ʧʽʜ ʯʘʩ ʣʴʦʜʦʚʠʢʦʚʠʭ ʤʘʢʩʠʤʫʤʽʚ 

ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʪʝ, ʱʦ ʥʠʥʽʰʥʷ ʘʢʚʘʪʦʨʽʷ ʘʨʭʽʧʝʣʘʛʫ ɺʽʣʴʛʝʣʴʤʘ ʫ ʪʽ ʯʘʩʠ 

ʷʚʣʷʣʘ ʩʦʙʦʶ ʚʢʨʠʪʠʡ ʣʴʦʜʦʚʠʢʦʤ ʩʫʭʦʜʽʣ. ɺʽʜʧʦʚʽʜʥʦ, ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʽ ʫʷʚʣʝʥʥ ̫ʧʨʦ 

ʧʨʦ ʽʩʥʫʚʘʥʥʷ ʥʘ ʮʽʡ ʪʝʨʠʪʦʨʽʾ ʜʘʚʥʴʦʛʦ ʰʝʣʴʬʦʚʦʛʦ ʣʴʦʜʦʚʠʢʘ ʻ ʧʦʤʠʣʢʦʚʠʤʠ. 

ʉʧʨʘʚʞʥʽʡ ʰʝʣʴʬʦʚʠʡ ʣʜ̔ ʥʘ ʧʣʘʚʫ ʤʽʛ ʽʩʥʫʚʘʪʠ ʣʠʰʝ ʥʘʜ ʚʫʟʴʢʠʤʠ ʢʘʥʘʣʘʤʠ ʇʝʥʦʣʘ, 

ʃʻʤʘʝʨ ʪʘ ʌʨʝʥʯ. ʇʝʪʨʦʛʨʘʬʽʯʥʠʡ ʩʢʣʘʜ ʝʨʘʪʠʯʥʠʭ ʫʣʘʤʢʽʚ, ʢʨʽʤ ʪʠʭ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ, 

ʱʦ ʩʢʣʘʜʘʶʪʴ ʤʽʩʮʝʚʽ ʦʩʪʨʦʚʠ, ʚʢʣʶʯʘʻ ʡ ʜʝʢʽʣʴʢʘ ʝʢʟʦʪʠʯʥʠʭ ʧʨʝʜʩʪʘʚʥʠʢʽʚ. ʆʩʪʘʥʥʽ 

ʤʦʞʫʪʴ ʩʣʫʛʫʚʘʪʠ ʤʘʨʢʝʨʘʤʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʞʠʚʣʷʯʠʭ ʦʙʣʘʩʪʝʡ ʪʘ ʥʘʧʨʷʤʢʽʚ ʨʫʭʫ 

ʜʘʚʥʴʦʛʦ ʣʴʦʜʦʚʠʢʘ. ɼʦ ʥʠʭ ʥʘʣʝʞʘʪʴ ʯʝʨʚʦʥʽ ʣʫʞʥʦ-ʧʦʣʴʦʚʦʰʧʘʪʦʚʽ ʛʨʘʥʽʪʠ, ʘ ʪʘʢʦʞ 

ʤʝʪʘʤʦʨʬʽʯʥʽ ʩʣʘʥʮʽ ʪʘ ʬʽʣʽʪʠ, ʷʢʽ ʜʦʚʦʣʽ ʯʘʩʪʦ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʝʨʘʪʠʯʥʠʭ 

ʫʣʘʤʢʽʚ. 

ɼʘʚʥʽ ʤʦʨʝʥʠ ï ʙʽʣʴʰ ʤʝʥʰ ʟʥʘʯʥʽ ʩʢʫʧʯʝʥʥʷ ʫʣʘʤʢʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʱʦ 

ʟʘʣʠʰʠʚʩʷ ʧʽʩʣʷ ʪʘʥʝʥʥʷ ʜʘʚʥʴʦʛʦ ʣʴʦʜʦʚʠʢʘ. ʅʘ ʜʠʚʦ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʥʝ ʪʘʢ ʯʘʩʪʦ ʷʢ 

ʨʦʟʨʽʟʥʝʥʽ ʝʨʘʪʠʯʥʽ ʫʣʘʤʢʠ. ʅʘʨʘʟʽ ʚʠʷʚʣʝʥʦ ʜʚʽ ʬʦʨʤʠ ʟʘʣʷʛʘʥʥʷ ʜʘʚʥʽʭ ʤʦʨʝʥ. ʇʝʨʰʘ 

ï ʪʠʧʦʚʘ ʜʦʥʥʘ ʤʦʨʝʥʘ, ʷʢʘ ʧʦʜʝʢʫʜʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʙʽʣʷ ʧʽʜʥʽʞʞʷ ʣʴʦʜʦʚʠʢʦʚʠʭ 

ʰʘʧʦʢ ʥʘ ʦʩʪʨʦʚʘʭ. ɿʦʢʨʝʤʘ, ʥʘ ʦʩʪʨʦʚʘʭ ɻʨʦʪʪʦ ʪʘ ʂʦʨʥʝʨ ʚ ʤʝʞʘʭ ʭʚʠʣʴʦʚʦ-ʧʨʠʙʽʡʥʦʾ 

ʟʦʥʠ ʬʦʨʤʫʶʪʴʩʷ ʣʴʦʜʦʚʽ ʥʽʰ ̔ʪʘ ʩʧʨʘʚʞʥʽ ʛʨʦʪʠ, ʜʝ ʚʠʜʥʦ, ʱʦ ʥʠʞʥʷ ʯʘʩʪʠʥʘ ʣʴʦʜʦʚʦʾ 

ʪʦʚʱʽ ʥʘʩʠʯʝʥʘ ʫʣʘʤʢʦʚʠʤ ʤʘʪʝʨʽʘʣʦʤ ʚʘʣʫʥʥʦʾ ʪʘ ʛʘʣʴʢʦʚʦʾ ʨʦʟʤʽʨʥʦʩʪʽ. ʌʘʢʪʠʯʥʦ ʮʝ 

ʚʘʣʫʥʥʠʡ ʢʦʥʛʣʦʤʝʨʘʪ, ʫ ʷʢʦʤʫ ʨʦʣʴ ʮʝʤʝʥʪʫ ʚʠʢʦʥʫʻ ʣʴʦʜʦʚʠʢʦʚʘ ʢʨʠʛʘ. ɼʨʫʛʫ ʬʦʨʤʫ 

ʟʘʣʷʛʘʥʥʷ ʷʚʣʷʶʪʴ ʪʠʧʦʚʽ ʢʽʥʮʝʚʽ ʤʦʨʝʥʠ, ʷʢʽ ʚʠʷʚʣʝʥʽ ʥʘ ʦʩʪʨʦʚʘʭ ʇʽʪʝʨʤʘʥ, ʍʦʚʛʘʘʨʜ 

ʪʘ ɹʫʩ. ʎʝ ʭʘʦʪʠʯʥʽ ʥʘʛʨʦʤʘʜʞʝʥʥʷ ʥʝʟʮʝʤʝʥʪʦʚʘʥʦʛʦ ʫʣʘʤʢʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʷʢʽ 

ʬʦʨʤʫʶʪʴ ʚʽʜʥʦʩʥʦ ʚʫʟʴʢʽ ʧʨʦʪʷʞʥʽ ʰʣʝʡʬʠ, ʱʦ ʧʨʦʩʪʷʛʘʶʪʴʩʷ ʫʟʛʦʜʞʝʥʦ ʟ ʤʽʩʮʝʚʠʤʠ 

ʬʦʨʤʘʤʠ ʨʝʣʴʻʬʫ. ɿʘʟʚʠʯʘʡ ʚʦʥʠ ʟʘʣʷʛʘʶʪʴ ʧʦʙʣʠʟʫ ʚʽʜ ʧʽʜʥʽʞʞʷ ʥʘʡʙʽʣʴʰʠʭ 

ʧʽʜʚʠʱʝʥʴ ʥʘ ʟʛʘʜʘʥʠʭ ʦʩʪʨʦʚʘʭ. ʇʝʨʝʚʘʞʥʘ ʢʽʣʴʢʽʩʪʴ ʫʣʘʤʢʽʚ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʚ ʮʠʭ 

ʤʦʨʝʥʘʭ ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʠʤʠ ʞ ʛʽʨʩʴʢʠʤʠ ʧʦʨʦʜʘʤʠ, ʱʦ ʩʢʣʘʜʘʶʪʴ ʮʽ ʧʽʜʚʠʱʝʥʥʷ.  
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ʃʴʦʜʦʚʠʢʦʚʘ ʰʪʨʠʭʦʚʢʘ ʚʠʥʠʢʘʻ ʫ ʧʨʦʮʝʩʽ ʨʫʭʫ ʣʴʦʜʦʚʠʢʘ ʚʥʘʩʣʽʜʦʢ ʰʢʨʷʙʘʥʥʷ 

ʢʦʨʽʥʥʦʛʦ ʣʦʞʘ ʫʣʘʤʢʘʤʠ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ. ʅʘ ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʪʝʨʠʪʦʨʽʾ ʥʘʡʢʨʘʱʝ 

ʚʠʚʯʝʥʘ ʥʘ ɸʨʛʝʥʪʠʥʩʴʢʠʭ ʦʩʪʨʦʚʘʭ (ʨʠʩ.2). ɿôʷʩʦʚʘʥʦ, ʱʦ ʣʴʦʜʦʚʠʢʦʚʘ ʰʪʨʠʭʦʚʢʘ 

ʙʽʣʴʰ ʚʠʨʘʟʥʦ ʧʨʦʷʚʣʷʻʪʴʩʷ ʥʘ ʢʦʨʽʥʥʠʭ ʚʠʭʦʜʘʭ ʚʫʣʢʘʥʽʪʽʚ. ʆʨʽʻʥʪʘʮʽʷ ʧʘʨʘʣʝʣʴʥʠʭ 

ʙʦʨʦʟʥ ʪʘ ʧʦʰʢʨʷʙʠʥ ʥʘ ɸʨʛʝʥʪʠʥʩʴʢʠʭ ʦʩʪʨʦʚʘʭ ʜʘʻ ʟʤʦʛʫ ʚʠʟʥʘʯʠʪʠ ʥʘʧʨʷʤʦʢ ʨʫʭʫ 

ʜʘʚʥʴʦʛʦ ʣʴʦʜʦʚʠʢʘ ʟ ʧʽʚʜʝʥʥʦʛʦ ʩʭʦʜʫ ʪʘ ʧʽʚʥʽʯʥʠʡ ʟʘʭʽʜ. 

ɻʣʷʮʽʘʣʴʥʽ ʬʦʨʤʠ ʨʝʣʴʻʬʫ ï ʙʘʨʘʥʷʯʽ ʣʦʙʠ ʪʘ ʢʫʯʝʨʷʚʽ ʩʢʝʣʽ ʫʪʚʦʨʶʶʪʴʩʷ ʥʘ 

ʢʦʨʽʥʥʦʤʫ ʣʦʞʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʣʴʦʜʦʚʠʢʦʚʦʾ ʝʢʟʘʨʘʮʽʾ. ʅʘ ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʪʝʨʠʪʦʨʽʾ ʙʽʣʴʰ 

ʚʠʨʘʟʥʦ ʧʨʦʷʚʣʷʶʪʴʩʷ ʥʘ ʚʠʭʦʜʘʭ ʛʨʘʥʽʪʦʾʜʽʚ, ʜʝʱʦ ʛʽʨʰʝ ʥʘ ʚʫʣʢʘʥʽʪʘʭ. ʇʽʚʥʽʯʥʦ-

ʟʘʭʽʜʥʠʡ ʥʘʧʨʷʤʦʢ ʨʫʭʫ ʣʴʦʜʦʚʠʢʘ ʪʘʢʦʞ ʧʨʦʷʚʣʷʻʪʴʩʷ ʡ ʫ ʤʦʨʬʦʣʦʛʽʾ ʛʣʷʮʽʘʣʴʥʠʭ 

ʬʦʨʤ ʨʝʣʴʻʬʫ. ʇʽʚʜʝʥʥʽ ʪʘ ʩʭʽʜʥʽ ʩʭʠʣʠ ʢʦʨʽʥʥʠʭ ʚʠʭʦʜʽʚ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʟʘʟʚʠʯʘʡ ʻ 

ʙʽʣʴʰ ʧʦʭʠʣʠʤʠ ʪʘ ʟʣʘʜʞʝʥʠʤʠ. ʇʽʚʥʽʯʥʽ ʪʘ ʟʘʭʽʜʥʽ ʩʭʠʣʠ ʢʦʨʽʥʥʠʭ ʚʠʭʦʜʽʚ, ʥʘʚʧʘʢʠ 

ʙʽʣʴʰ ʩʪʨʽʤʢʽ, ʤʝʥʰ ʰʣʽʬʦʚʘʥʽ ʟ ʨʦʟʩʠʧʘʤʠ ʛʨʫʙʦʫʣʘʤʢʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʙʽʣʷ ʧʽʜʥʽʞʞʷ. 
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The article presents the results of the study of an oval-shaped monazite grain from phyllite-
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the nuclear, intermediate and outer parts of monazite gave grounds for the assertion of the 

first identification of the presence of nodular monazite in the mineral composition phyllite-

like quartz-sericite schists from the ensemble of host metamorphic rocks of the 

Precambrian iron- siliceous formation of the Ukrainian shield.  
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ɺʩʪʫʧ. ʅʦʜʫʣʷʨʥʠʡ ʤʦʥʘʮʠʪ (ʢʫʣʘʨʠʪ) ʚʭʦʜʠʪʴ ʜʦ ʛʨʫʧʠ ʤʦʥʘʮʠʪʫ, ʤʽʥʝʨʘʣʠ ʷʢʦʾ 

ʯʘʩʪʦ ʻ ʛʦʣʦʚʥʠʤʠ ʢʦʥʮʝʥʪʨʘʪʦʨʘʤʠ REE, Th, U, Y ʚ ʤʘʛʤʘʪʠʯʥʠʭ, ʤʝʪʘʤʦʨʬʽʯʥʠʭ ʡ 

ʛʽʜʨʦʪʝʨʤʘʣʴʥʠʭ ʡ ʦʩʘʜʦʚʠʭ ʧʦʨʦʜʘʭ ʡ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʧʨʦʮʝʩʽ 

ʨʘʜʽʦʭʨʦʥʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʅʘ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ ʦʩʥʦʚʦʶ ʤʽʥʝʨʘʣʴʥʦ-ʩʠʨʦʚʠʥʥʦʾ 

ʙʘʟʠ ʟʘʣʽʟʥʠʭ ʨʫʜ ʋʢʨʘʾʥʠ ʻ ʨʦʜʦʚʠʱʘ ʜʦʢʝʤʙʨʽʡʩʴʢʦʾ ʨʫʜʥʦʾ ʟʘʣʽʟʠʩʪʦ-ʢʨʝʤʥʽʩʪʦʾ 

ʬʦʨʤʘʮʽʾ ʂʨʠʚʦʨʽʟʴʢʦʛʦ ʟʘʣʽʟʦʨʫʜʥʦʛʦ ʙʘʩʝʡʥʫ (ʜʘʣʽ ï ʂʨʠʚʙʘʩ). ʅʝʟʚʘʞʘʶʯʠ ʥʘ 

ʪʨʠʚʘʣʫ ʽʩʪʦʨʽʶ ʛʝʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʮʴʦʛʦ ʨʝʛʽʦʥʫ ʟʘʣʠʰʘʻʪʴʩʷ ʙʘʛʘʪʦ ʧʨʦʙʣʝʤʥʠʭ 

ʧʠʪʘʥʴ ʟ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʤʝʪʘʣʦʛʝʥʽʯʥʠʭ ʬʘʢʪʦʨʽʚ ʫʪʚʦʨʝʥʥʷ ʮʠʭ ʨʦʜʦʚʠʱ, ʦʜʥʠʤ ʽʟ ʷʢʠʭ 

ʻ ʚʽʢ ʫʪʚʦʨʝʥʥʷ ʤʝʪʘʤʦʨʬʽʯʥʠʭ ʧʦʨʽʜ ʢʨʠʚʦʨʽʟʴʢʦʾ ʩʝʨʽʾ. ʇʨʦʙʣʝʤʘ ʦʮʽʥʢʠ ʽʟʦʪʦʧʥʦʛʦ 

ʚʽʢʫ ʧʦʨʽʜ, ʷʢʽ ʟʘʨʘʟ ʥʘʤ ʚʽʜʦʤʽ ʷʢ ʤʝʪʘʤʦʨʬʽʯʥʽ ʫʪʚʦʨʝʥʥʷ ʢʨʠʚʦʨʽʟʴʢʦʾ ʩʝʨʽʾ, 

ʦʙʫʤʦʚʣʝʥʘ ʩʢʣʘʜʥʽʩʪʶ ʽʜʝʥʪʠʬʽʢʘʮʽʾ, ʟʦʢʨʝʤʘ, ʩʠʥʤʝʪʘʤʦʨʬʽʯʥʠʭ ʤʽʥʝʨʘʣʽʚ 

ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʫ ʮʠʭ ʤʝʪʘʤʦʨʬʽʯʥʠʭ ʧʦʨʦʜʘʭ, ʷʢʽ ʫʪʚʦʨʠʣʠʩʷ ʧʦ ʚʠʭʽʜʥʠʤ 

ʦʩʘʜʦʚʠʤ ʫʪʚʦʨʝʥʥʷʤ, ʦʜʥʠʤʠ ʟ ʷʢʠʭ ʻ ʤʽʥʝʨʘʣʠ ʛʨʫʧʠ ʤʦʥʘʮʠʪʫ. 

ɸʥʘʣʽʟ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʴ, ʬʦʨʤʫʣʶʚʘʥʥʷ ʧʨʦʙʣʝʤʠ, ʘʢʪʫʘʣʴʥʽʩʪʴ ʾʾ 

ʚʠʨʽʰʝʥʥʷ. ʋ ʧʫʙʣʽʢʘʮʽʾ (ʉʪʝʧʘʥʶʢ ʪʘ ʽʥ., 2011) ʙʫʣʦ ʧʦʚʽʜʦʤʣʝʥʦ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʫ 

ʤʝʪʘʧʽʩʢʦʚʽʢʘʭ ʩʢʝʣʶʚʘʪʩʴʢʦʾ ʩʚʽʪʠ ʢʨʠʚʦʨʽʟʴʢʦʾ ʩʝʨʽʾ ʧʘʤʧʫʰʢʦʧʦʜʽʙʥʠʭ ʟʝʨʝʥ 

ʤʦʥʘʮʠʪʫ ʙʝʟ ʢʨʠʩʪʘʣʦʤʦʨʬʦʣʦʛʽʯʥʠʭ ʢʦʥʪʫʨʽʚ, ʘ ʪʘʢʦʞ ʟʝʨʝʥ ʢʦʨʠʯʥʴʦʚʦʛʦ ʜʦ ʯʦʨʥʦʛʦ 

ʤʦʥʘʮʠʪʫ, ʙʝʟ ʟʘʟʥʘʯʝʥʥʷ ʜʘʥʠʭ ʟ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʮʠʭ ʨʽʟʥʦʚʠʜʽʚ.  

ʋʧʝʨʰʝ ʯʦʨʥʠʡ ʤʦʥʘʮʠʪ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʚ ʨʦʟʩʠʧʠʱʘʭ ʨ. ʋʜʝʨʝʡ ʥʘ ʧʽʚʜʥʽ 

ɭʥʠʩʝʡʩʴʢʦʛʦ ʢʨʷʞʫ ʚ 1936 ʨʦʮʽ. ʊʘʢʦʞ ʩʭʦʞʠʡ ʤʽʥʝʨʘʣ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʚ ʰʣʽʭʘʭ ʟ 

ʯʝʪʚʝʨʪʠʥʥʠʭ ʦʩʘʜʦʚʠʭ ʚʝʨʩʪʚ ʂʫʣʘʨʩʢʦʛʦ ʢʨʷʞʘ (ʗʢʫʪʽ̫ ) ʡ ʟʘ ʤʽʩʮʝʤ ʟʥʘʭʦʜʞʝʥʥʷ ʮʝʡ 

ʤʽʥʝʨʘʣ ʦʪʨʠʤʘʚ ʩʚʦʶ ʥʘʟʚʫ ʢʫʣʘʨʠʪ. ɿʘ ʥʘʷʚʥʽʩʪʶ ʫʣʘʤʢʽʚ ʤʽʥʝʨʘʣʽʚ ʚʤʽʱʫʶʯʠʭ 

ʦʩʘʜʦʚʠʭ ʚʝʨʩʪʚ ʚ ʮʴʦʤʫ ʤʦʥʘʮʠʪʽ ʩʧʦʯʘʪʢʫ ʮʝʡ ʤʽʥʝʨʘʣ ʙʫʣʦ ʢʣʘʩʠʬʽʢʦʚʘʥʦ ʷʢ 

ʘʚʪʠʛʝʥʥʠʡ ʨʽʟʥʦʚʠʜ ʤʦʥʘʮʠʪʫ. ɼʝʱʦ ʧʽʟʥʽʰʝ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʞʝʨʝʣʦʤ 

ʢʫʣʘʨʠʪʫ, ʷʢʠʡ ʤʽʩʪʠʪʩʷ ʚ ʨʦʟʩʠʧʠʱʘʭ, ʻ ʢʦʨʘ ʚʠʚʽʪʨʶʚʘʥʥʷ ʯʦʨʥʦʩʣʘʥʮʝʚʠʭ ʚʝʨʩʪʚ 

ʧʝʨʤʩʴʢʦʛʦ ʚʽʢʫ (Lazareva et al., 2018). ɺʽʜʦʤʦʩʪʽ ʧʨʦ ʽʩʪʦʨʽʶ ʜʦʩʣʽʜʞʝʥʥʷ ʯʦʨʥʠʭ 

ʤʦʥʘʮʠʪʽʚ ʩʪʘʥʦʤ ʥʘ 1983 ʨ. ʥʘʚʝʜʝʥʦ ʚ ʨʦʙʦʪʽ (Rosenblum et al., 1983), ʩʪʘʥʦʤ ʥʘ 2018 

ʨ. ï ʫ (Lazareva et al., 2018). ʅʘ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ ʯʦʨʥʠʡ ʤʦʥʘʮʠʪ ʟʥʘʡʜʝʥʦ ʡ ʦʧʠʩʘʥʦ ʫ 
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ʚʫʛʣʝʮʝʚʤʽʩʥʠʭ ʪʘ ʯʦʨʥʦʩʣʘʥʮʝʚʠʭ ʚʽʜʢʣʘʜʘʭ ʨʽʟʥʦʛʦ ʚʽʢʫ ʪʘ ʩʫʧʫʪʥʽʭ ʨʦʟʩʠʧʠʱʘʭ 

ʨʽʟʥʠʭ ʯʘʩʪʠʥ ʩʚʽʪʫ. ɹʽʣʴʰʽʩʪʴ ʚʠʜʽʣʝʥʴ ʪʝʤʥʦʛʦ ʤʦʥʘʮʠʪʫ ʟʤʘʶʪʴ ʩʧʽʣʴʥʽ ʨʠʩʠ ð ʮʝ 

ʦʢʨʫʛʣʽ ʟʝʨʥʘ, ʯʝʨʝʟ ʱʦ ʤʦʥʘʮʠʪ ʟʚʝʪʴʩʷ çʥʦʜʫʣʷʨʥʠʡè. ʅʦʜʫʣʽ ʤʦʥʘʮʠʪʫ ʻ ʘʛʨʝʛʘʪʦʤ 

ʨʽʟʥʠʭ ʤʽʥʝʨʘʣʽʚ ʫ ʤʦʥʘʮʠʪʦʚʽʡ ʤʘʪʨʠʮʽ, ʟʽ ʟʥʘʯʥʦʶ ʢʽʣʴʢʽʩʪʶ ʚʢʣʶʯʝʥʴ SiO2 (ʦʧʘʣʫ 

ʘʙʦ ʢʚʘʨʮʫ), ʧʣʘʛʽʦʢʣʘʟʫ, ʩʣʶʜ, ʨʫʪʠʣʫ, ʩʫʣʴʬʽʜʽʚ ʽ ʪ.ʜ. (Lazareva et al., 2018). ɿʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʥʷ ʝʣʝʢʪʨʦʥʥʦ-ʤʽʢʨʦʩʢʦʧʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʠʷʚʣʝʥʦ ʟʦʥʘʣʴʥʽʩʪʴ 

ʫ ʨʦʟʧʦʜʽʣʽ La, Ce, Nd, Eu, Th ʚ ʦʙôʻʤʽ ʥʦʜʫʣʷʨʥʠʭ ʤʦʥʘʮʠʪʽʚ (Lazareva et al., 2018).  

ʅʘ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ ʚʽʜʦʤʽ ʫʩʧʽʰʥʽ ʩʧʨʦʙʠ ʜʘʪʫʚʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʠʩʪʝʤ U-Pb, 

Th-Pb ʡ ʚʘʨʽʘʮʽʡ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʥʦʜʫʣʷʨʥʠʭ ʤʦʥʘʮʠʪʽʚ. ʇʦʢʘʟʦʚʽ ʨʝʟʫʣʴʪʘʪʠ U-Pb 

ʜʘʪʫʚʘʥʥʷ ʥʦʜʫʣʷʨʥʦʛʦ ʤʦʥʘʮʠʪʫ ʽʟ ʩʣʘʥʮʽʚ ʧʨʝʥʽʪ-ʧʫʤʧʝʣʣʽʾʪʦʚʦʾ ʬʘʮʽʾ ʤʝʪʘʤʦʨʬʽʟʤʫ 

ʩʝʨʝʜʥʴʦʛʦ ʘʨʭʝʶ ʉʦʘʥʝʩʚʽʣʴʩʴʢʦʾ ʛʨʫʧʠ ʢʨʘʪʦʥʫ ʇʽʣʙʘʨʘ (ɸʚʩʪʨʘʣʽʷ). ɿʘ ʦʮʽʥʢʘʤʠ ʚʽʢʫ 

ʩʫʢʫʧʥʽʩʪʴ ʟʝʨʝʥ ʟʦʥʘʣʴʥʠʭ ʤʦʥʘʮʠʪʽʚ ʙʫʣʘ ʨʦʟʜʽʣʝʥʘ ʥʘ ʜʚʽ ʛʨʫʧʠ. ʋ ʧʝʨʰʽʡ ʛʨʫʧʽ 

ʟʝʨʝʥ ʦʮʽʥʢʘ ʚʽʢʫ ʷʜʝʨʥʦʾ ʟʦʥʠ, ʷʢʘ ʟʙʘʛʘʯʝʥʘ ʥʘ Sm ʡ ʟʙʽʜʝʥʘ ʥʘ La, ï ~2880 ʤʣʥ ʨ., 

ʟʦʚʥʽʰʥʴʦʾ ʟʦʥʠ, ʷʢʘ ʟʙʽʜʥʝʥʘ ʥʘ ʥʘ Sm ʡ ʟʙʘʯʝʥʦʾ La, ï ~2160 ʤʣʥ ʨ. ʋ ʜʨʫʛʽʡ ʛʨʫʧʽ 

ʟʝʨʝʥ ʦʮʽʥʢʠ ʚʽʢʫ ʷʜʝʨʥʠʭ ʟʦʥ, ʷʢʘ ʟʙʘʛʘʯʝʥʘ ʥʘ Sm ʡ ʟʙʽʜʥʝʥʘ ʥʘ La ï ~2160 ʤʣʥ ʨ., ʟʦʥ 

ʟʙʘʛʘʯʝʥʠʭ ʥʘ La ʡ ʟʙʽʜʥʝʥʠʭ ʥʘ ʥʘ Sm ï ~1,65 ʤʣʥ ʨ. ɿʘ ʮʠʤ ʙʫʣʦ ʨʝʢʦʥʩʪʨʫʡʦʚʘʥʦ ʪʨʠ 

ʝʧʽʟʦʜʠ ʛʝʥʝʨʘʮʽʡ ʤʝʪʘʤʦʨʬʽʯʥʦʛʦ ʤʦʥʘʮʠʪʫ: 2883Ñ10 ʤʣʥ. ʨʦʢʽʚ, 2160Ñ10 ʤʣʥ. ʨʦʢʽʚ ʽ 

1652 Ñ 10 ʤʣʥ. ʨʦʢʽʚ (Rasmussen et al., 2007). 

ʅʘʤʠ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʫʣʘʤʢʠ ʜʝʪʨʠʪʦʚʠʭ ʤʦʥʘʮʠʪʽʚ ʡ ʟʦʥʘʣʴʥʽ ʤʦʥʘʮʠʪʠ 

ʥʝʧʨʘʚʽʣʴʥʦʾ ʬʦʨʤʠ ʫ ʟʨʘʟʢʫ ʬʽʣʽʪʦʧʦʜʽʙʥʠʭ ʢʚʘʨʮ-ʩʝʨʠʮʠʪʦʚʠʭ ʩʣʘʥʮʽʚ ʩʢʝʣʶʚʘʪʩʴʢʦʾ 

ʩʚʽʪʠ ʢʨʠʚʦʨʽʟʴʢʦʾ ʩʝʨʽʾ, ʷʢʠʡ ʙʫʣʦ ʚʽʜʽʙʨʘʥʦ ʚ ʧʨʦʮʝʩʽ ʧʦʣʴʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ 2023 ʨʦʢʫ 

ʚ ʇʽʚʜʝʥʦʤʫ ʢʘʨôʻʨʽ ʂʨʠʚʦʨʽʟʴʢʦʛʦ ʟʘʣʽʟʦʨʫʜʥʦʛʦ ʙʘʩʝʡʥʫ. 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʦʚʘʣʦʧʦʜʽʙʥʝ ʟʝʨʥʦ ʟʦʥʘʣʴʥʦʛʦ ʤʦʥʘʮʠʪʫ ʫ ʬʽʣʽʪʦʧʦʜʽʙʥʠʭ 

ʢʚʘʨʮ-ʩʝʨʠʮʠʪʦʚʠʭ ʩʣʘʥʮʷʭ ʩʢʝʣʚʁʘʪʩʴʢʦʾ ʩʚʽʪʠ ʢʨʠʚʦʨʽʟʴʢʦʾ ʩʝʨʽʾ. ʇʨʝʜʤʝʪ 

ʜʦʩʣʽʜʞʝʥʥʷ: ʚʥʫʪʨʽʰʥʷ ʙʫʜʦʚʘ ʪʘ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʤʦʥʘʮʠʪʫ. ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ï 

ʜʦʩʣʽʜʠʪʠ ʚʥʫʪʨʽʰʥʶ ʙʫʜʦʚʫ ʪʘ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʟʝʨʥʘ ʤʦʥʘʮʠʪʫ ʚ ʬʽʣʽʪʦʧʦʜʽʙʥʠʭ 

ʩʣʘʥʮʷʭ. ɿʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ: ʥʘʜʘʪʠ ʧʝʪʨʦʛʨʘʬʽʯʥʠʡ ʦʧʠʩ ʬʽʣʽʪʦʧʦʜʽʙʥʠʭ ʩʣʘʥʮʽʚ, 

ʜʦʩʣʽʜʠʪʠ ʚʥʫʪʨʽʰʥʶ ʙʫʜʦʚʫ ʢʨʠʩʪʘʣʽʚ ʤʦʥʘʮʠʪʫ, ʟʘ ʭʽʤʽʯʥʠʤ ʩʢʣʘʜʦʤ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ 

ʨʽʟʥʦʚʠʜʠ ʤʦʥʘʮʠʪʫ. ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ: ʧʝʪʨʦʛʨʘʬʽʯʥʠʡ ʦʧʠʩ ʛʽʨʩʴʢʦʾ ʧʦʨʦʜʠ, 

ʜʦʩʣʽʜʞʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʾ ʙʫʜʦʚʠ ʡ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʤʽʥʝʨʘʣʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʨʘʩʪʨʦʚʦʛʦ ʝʣʝʢʪʨʦʥʥʦʛʦ ʤʽʢʨʦʩʢʦʧʫ Jeol JSM-840. ʈʦʟʨʘʭʫʥʦʢ ʬʦʨʤʫʣ ʤʽʥʝʨʘʣʽʚ 

ʚʠʢʦʥʘʥʦ ʢʠʩʥʝʚʠʤ ʤʝʪʦʜʦʤ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ʌʽʣʽʪʦʧʦʜʽʙʥʠʡ ʩʣʘʥʝʮʴ ʤʘʢʨʦʩʢʦʧʽʯʥʦ 

ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʪʦʥʢʦʟʝʨʥʠʩʪʫ, ʩʣʘʥʮʶʚʘʪʫ ʧʦʨʦʜʫ ʩʽʨʦ-ʟʝʣʝʥʦʛʦ ʢʦʣʴʦʨʫ (ʨʠʩ. -ʘ). 

ʄʽʥʝʨʘʣʴʥʠʡ ʩʢʣʘʜ: ʛʦʣʦʚʥʽ ʤʽʥʝʨʘʣʠ ï ʩʝʨʠʮʠʪ - (70-90) %, ʢʚʘʨʮ - (10-20) %. 

ɸʢʮʝʩʦʨʥʽ ʤʽʥʝʨʘʣʠ: ʤʦʥʘʮʠʪ, ʮʠʨʢʦʥ, ʪʫʨʤʘʣʽʥ, ʘʧʘʪʠʪ, ʩʚʘʥʙʝʨʛʽʪ. ɿ ʘʢʮʝʩʦʨʽʾʚ 

ʥʘʡʯʘʩʪʽʰʝ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʟʝʨʥʘ ʮʠʨʢʦʥʫ (ʽʥʢʦʣʠ ï ʟʦʥʘʣʴʥʦʾ ʙʫʜʦʚʠ) ʡ ʤʦʥʘʮʠʪʫ. 

ʇʝʨʝʚʘʞʥʠʡ ʨʦʟʤʽʨ ʟʝʨʝʥ ʤʦʥʘʮʠʪʫ ï ʧʝʨʰʽ ʜʝʩʷʪʢʠ ʤʽʢʨʦʥ, ʥʘʡʙʽʣʴʰʝ ï ʜʦ 80 

ʤʽʢʨʦʥ. ʅʘ ʜʽʣʷʥʢʘʭ, ʜʝ ʻ ʚʽʜʥʦʩʥʦ ʢʨʫʧʥʽ ʟʝʨʥʘ ʮʴʦʛʦ ʤʽʥʝʨʘʣʫ, ʧʦʨʦʜʘ ʤʘʻ 

ʤʽʢʨʦʧʦʨʬʽʨʦʙʣʘʩʪʦʚʫ ʩʪʨʫʢʪʫʨʫ. ɿʨʽʟʠ ʟʝʨʝʥ ï ʥʝʧʨʘʚʠʣʴʥʦʾ ʦʚʘʣʦʧʦʜʽʙʥʦʾ ʬʦʨʤʠ. 

ʏʘʩʪʦ ʟʝʨʥʘ ʤʦʥʘʮʠʪʫ ʪʨʽʱʠʥʫʚʘʪʽ, ʟ ʚʢʣʶʯʝʥʥʷʤʠ ʢʚʘʨʮʫ ʡ ʩʝʨʠʮʠʪʫ, ʽʥʢʦʣʠ ʤʘʶʪʴ 

ʟʦʥʘʣʴʥʫ ʙʫʜʦʚʫ ï ʮʝʥʪʨʘʣʴʥʘ, ʚʽʜʥʦʩʥʦ ʯʠʩʪʘ ʟʦʥʘ, ʟʦʚʥʽʰʥʷ ï ʟ ʚʢʣʶʯʝʥʥʷʤʠ ʢʚʘʨʮʫ 

ʡ ʩʝʨʠʮʠʪʫ. ɼʦʩʣʽʜʞʝʥʝ ʦʚʘʣʦʧʦʜʽʥʝ ʟʝʨʥʦ ʤʦʥʘʮʠʪʫ ʤʘʻ ʦʟʥʘʢʠ ʟʦʥʘʣʴʥʦʾ ʙʫʜʦʚʠ: 

ʮʝʥʪʨʘʣʴʥʘ ʯʘʩʪʠʥʘ (ʷʜʨʦ) ï ʩʢʣʘʜʝʥʘ ʚʽʜʥʦʩʥʦ ʯʠʩʪʠʤ ʤʦʥʘʮʠʪʦʤ, ʡ ʟʦʚʥʽʰʥʷ, ʚ ʷʢʽʡ 

ʤʽʩʪʠʪʴʩʷ ʤʽʢʨʦʥʥʽ ʚʢʣʶʯʝʥʥʷ ʢʚʘʨʮʫ. ʂʨʽʤ ʪʦʛʦ, ʫ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʷʜʨʘ ʤʦʥʘʮʠʪʫ 

ʤʽʩʪʠʪʴʩʷ ʚʢʣʶʯʝʥʥʷ ʚʽʜʥʦʩʥʦ ʽʜʽʦʤʦʨʬʥʦʛʦ ʜʝʪʨʠʪʦʚʦʛʦ ʤʦʥʘʮʠʪʫ, ʢʦʪʨʝ ʤʘʻ ʙʽʣʴʰ 

ʪʝʤʥʠʡ ʚʽʜʪʽʥʦʢ, ʟ ʯʽʪʢʠʤʠ ʛʨʘʥʠʮʷʤʠ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ 

ʟʦʥʘʣʴʥʦʛʦ ʤʦʥʘʮʠʪʫ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʪʘʙ. ɿʘ ʟʥʘʯʝʥʥʷʤʠ ʚʠʤʽʨʽʚ w ʢʦʤʧʦʥʝʥʪʽʚ ʮʽ ʜʘʥʽ 

ʙʫʣʦ ʟʛʨʫʧʦʚʘʥʦ ʚ ʯʦʪʠʨʠ ʚʠʙʽʨʢʠ: I ï ʘʥʘʣʽʟʠ 10-13 ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʚʢʣʶʯʝʥʥʷ 

ʜʝʪʨʠʪʦʚʦʛʦ ʤʦʥʘʮʠʪʫ, ʷʢʝ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʷʜʨʽ; II ï ʘʥʘʣʽʟʠ (7-9) ʪʘ (13-15) ï ʮʝʥʪʨʘʣʴʥʫ 

ʯʘʩʪʠʥʫ ʷʜʨʘ; III ï ʘʥʘʣʽʟʠ 6, 16, 17 ï ʟʦʚʥʽʰʥʶ ʯʘʩʪʠʥʫ ʷʜʨʘ; IV ï ʘʥʘʣʽʟʠ 2-5, 18-22 ï 

ʟʦʚʥʽʰʥʶ ʟʦʥʫ ʟʝʨʥʘ. ʆʮʽʥʢʠ ʩʝʨʝʜʥʽʭ ʘʨʠʬʤʝʪʠʯʥʠʭ ʟʥʘʯʝʥʴ ʚʠʤʽʨʽʚ ʤʘʩʦʚʦʾ ʯʘʩʪʢʠ 
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ʦʢʩʠʜʽʚ ʟʘʟʥʘʯʝʥʠʭ ʚʠʙʽʨʦʢ ï ʫ ʪʘʙ. ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʫ ʬʦʨʤʫʣʴʥʠʭ ʦʜʠʥʠʮʴ 

ʥʘʚʝʜʝʥʦ ʥʠʞʯʝ. 

ʌʦʨʤʫʣʘ ʜʝʪʨʠʪʦʚʦʛʦ ʤʦʥʘʮʠʪʫ: 

Ce0,282Nd0,142Ca0,12La0,108Th0,08Pr0,062Sm0,039Gd0,034Pb0,013Dy0,013Tb0,011Eu0,009U0,005Zr0,005Y0,004[P1,006Si0,057O4]. 

ʌʦʨʤʫʣʘ ʷʜʝʨʥʦʾ ʯʘʩʪʠʥʘ ʥʦʜʫʣʷʨʥʦʛʦ ʤʦʥʘʮʠʪʫ: 

Nd0,322Ce0,249Sm0,119Gd0,08Pr0,073Eu0,03Th0,028La0,027Tb0,026Ca0,012Dy0,01Pb0,006U0,003[P0,997Si0,012O4]. 

ʌʦʨʤʫʣʘ ʧʨʦʤʽʞʥʦʾ ʯʘʩʪʠʥʠ ʥʦʜʫʣʷʨʥʦʛʦ ʤʦʥʘʮʠʪʫ: 

Ce0,406Nd0,19La0,14Pr0,087Sm0,048Th0,043Gd0,031Tb0,018Ca0,009Dy0,006Eu0,004U0,002Pb0,001[P0,978Si0,031O4]. 

ʌʦʨʤʫʣʘ ʟʦʚʥʽʰʥʴʦʾ ʯʘʩʪʠʥʠ ʥʦʜʫʣʷʨʥʦʛʦ ʤʦʥʘʮʠʪʫ: 

Ce0,431La0,211Nd0,15Pr0,097Sm0,031Gd0,03Tb0,022Th0,021Dy0,013Ca0,009Eu0,003Pb0,003U0,003[P0,965Si0,023O4]. 

ɺʽʜʩʫʪʥʽʩʪʴ ʦʟʥʘʢ ʛʽʜʨʦʪʝʨʤʘʣʴʥʦ-ʤʝʪʘʩʦʤʘʪʠʯʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʫ 

ʬʽʣʽʪʦʧʦʜʽʙʥʦʤʫ ʩʣʘʥʮʽ ʪʘ ʦʟʥʘʢ ʧʝʨʝʪʚʦʨʝʥʴ ʤʦʥʘʮʠʪʽʚ (ʣʫʞʥʠʡ ʥʘʪʨʽʻʚʠʡ 

ʤʝʪʘʩʦʤʘʪʦʟ ʰʠʨʦʢʦ ʧʨʦʷʚʣʝʥʠʡ ʽ ʚ ʪʦʚʱʘʭ ʢʨʠʚʦʨʽʟʴʢʦʾ ʩʝʨʽʾ, ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʥʘʮʠʪʽʚ ʚ ʪʠʣʦʚʽʡ ʟʦʥʽ ʢʦʣʦʥʢʠ ʣʫʞʥʦʛʦ ʥʘʪʨʽʚʻʚʦʛʦ ʤʝʪʘʩʦʤʘʪʦʟʫ 

ʅʦʚʦʦʣʝʢʩʽʾʚʩʴʢʦʛʦ ʨʫʜʦʧʨʦʷʚʫ ʇʘʨʪʠʟʘʥʩʴʢʦʛʦ ʨʫʜʥʦʛʦ ʧʦʣʷ ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʦʛʦ 

ʫʨʘʥʦʚʦʛʦ ʨʫʜʥʦʛʦ ʨʘʡʦʥʫ ʙʫʣʦ ʧʦʢʘʟʘʥʦ ʥʝʩʪʽʡʢʽʩʪʴ ʤʦʥʘʮʠʪʫ ʟʘ ʣʫʞʥʦʛʦ ʥʘʪʨʽʻʚʦʛʦ 

ʤʝʪʘʩʦʤʘʪʦʟʫ ʡ ʧʨʦʜʫʢʪʠ ʡʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ (ʄʠʭʘʣʴʯʝʥʢʦ, ɸʥʜʨʝʻʚ, 2017)), ʜʘʶʪʴ 

ʧʽʜʩʪʘʚʠ ʜʣʷ ʩʪʚʝʨʜʞʝʥʥʷ ʧʨʦ ʤʝʪʘʤʦʨʬʽʯʥʝ ʧʦʭʦʜʞʝʥʥʷ ʜʦʣʽʜʞʝʥʦʛʦ ʟʝʨʥʘ 

ʥʦʜʫʣʷʨʥʦʛʦ ʤʦʥʘʮʠʪʫ. 

ɺʠʩʥʦʚʢʠ 

1. ɼʦʩʣʽʜʞʝʥʝ ʦʚʘʣʦʧʦʜʽʙʥʝ ʟʝʨʥʦ ʤʦʥʘʮʠʪʫ ʤʘʻ ʦʟʥʘʢʠ ʟʦʥʘʣʴʥʦʾ ʙʫʜʦʚʠ: ʚʽʜʥʦʩʥʦ 

ʯʠʩʪʘ ʷʜʝʨʥʘ ʯʘʩʪʠʥʘ ʡ ʟʦʚʥʽʰʥʷ ʟ ʚʢʣʶʯʝʥʥʷʤʠ ʢʚʘʨʮʫ. ɺ ʷʜʝʨʥʽʡ ʯʘʩʪʠʥʽ ʟʝʨʥʘ 

ʽʜʝʥʪʠʬʽʢʦʚʘʥʦ ʥʘʷʚʥʽʩʪʴ ʚʢʣʶʯʝʥʥʷ ʜʝʪʨʠʪʦʚʦʛʦ ʤʦʥʘʮʠʪʫ. 

2. ʗʜʝʨʥʘ ʯʘʩʪʠʥʘ ʟʝʨʥʘ ʤʦʥʘʮʠʪʫ ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʦʥʘʮʠʪʦʤ (Nd), ʧʨʦʤʽʞʥʘ ʡ 

ʟʦʚʥʽʰʥʷ ʯʘʩʪʠʥʠ ï ʤʦʥʘʮʠʪʦʤ (Ce). ɼʝʪʨʠʪʦʚʝ ʚʢʣʶʯʝʥʥʷ ï ʤʦʥʘʮʠʪʦʤ (Ce). 

3. ʆʚʘʣʦʧʦʜʽʙʥʘ ʬʦʨʤʘ ʜʦʩʣʽʜʞʝʥʦʛʦ ʟʝʨʥʘ ʤʦʥʘʮʠʪʫ, ʥʘʷʚʥʽʩʪʴ ʚʢʣʶʯʝʥʴ ʤʽʥʝʨʘʣʫ 

ʟ ʚʤʽʱʫʶʯʦʾ ʪʦʚʱʽ, ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʟʧʦʜʽʣʫ ʟʥʘʯʝʥʴ ʚʠʤʽʨʽʚ ʤʘʩʦʚʠʭ ʯʘʩʪʦʢ Ce2O3, 

Nd2O3, La2O3, Sm2O3, Eu2O3, ThO2 ʷʜʝʨʥʦʾ, ʧʨʦʤʽʞʥʦʾ ʡ ʟʦʚʥʽʰʥʴʦʾ ʯʘʩʪʠʥ 

ʤʦʥʘʮʠʪʫ ʜʘʻ ʧʽʜʩʪʘʚʠ ʜʣʷ ʩʪʚʝʨʜʞʝʥʥʷ, ʱʦ ʥʘʤʠ ʚʧʝʨʰʝ ʟʥʘʡʜʝʥʦ ʥʦʜʫʣʷʨʥʠʡ 

ʤʦʥʘʮʠʪ ʚ ʤʽʥʝʨʘʣʴʥʦʤʫ ʩʢʣʘʜʽ ʬʽʣʽʪʦʧʦʜʽʙʥʠʭ ʢʚʘʨʮ-ʩʝʨʠʮʠʪʦʚʠʭ ʩʣʘʥʮʽʚ ʟ 

ʘʥʩʘʤʙʣʶ ʚʤʽʱʫʶʯʠʭ ʤʝʪʘʤʦʨʬʽʯʥʠʭ ʧʦʨʽʜ ʜʦʢʝʤʙʽʨʽʡʩʴʢʦʾ ʟʘʣʽʟʦ-ʢʨʝʤʥʽʩʪʦʾ 

ʬʦʨʤʘʮʽʾ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ. 

4. ʅʘʷʚʥʽʩʪʴ ʥʦʜʫʣʷʨʥʦʛʦ ʤʦʥʘʮʠʪʫ ʤʝʪʘʤʦʨʬʽʯʥʦʛʦ ʛʝʥʝʟʠʩʫ ʚ ʤʽʥʝʨʘʣʴʥʦʤʫ ʩʢʣʘʜʽ 

ʧʦʨʽʜ ʢʨʠʚʦʨʽʟʴʢʦʾ ʩʝʨʽʾ ʜʘʻ ʧʽʜʩʪʘʚʠ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʨʘʜʽʦʭʨʦʥʦʣʦʛʽʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʟ ʦʮʽʥʢʠ ʚʽʢʦʚʦʛʦ ʧʝʨʽʦʜʫ ʤʝʪʘʤʦʨʬʽʟʤʫ ʚʠʭʽʜʥʠʭ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ 

ʟʘʜʣʷ ʦʪʨʠʤʘʥʥʷ ʦʮʽʥʢʠ ʚʽʢʫ (ʚʽʢʦʚʦʛʦ ʧʝʨʽʦʜʫ) ʤʝʪʘʤʦʨʬʽʯʥʦʛʦ ʤʝʪʘʣʦʛʝʥʽʯʥʦʛʦ 

ʬʘʢʪʦʨʫ ʟʘʣʽʟʠʩʪʦ-ʢʨʝʤʥʽʩʪʦʾ ʬʦʨʤʘʮʽʾ ʂʨʠʚʦʨʽʟʴʢʦʛʦ ʟʘʣʽʟʦʨʫʜʥʦʛʦ ʙʘʩʝʡʥʫ. 
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ʊʘʙʣʠʮʷ. ʈʝʟʫʣʴʪʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʤʦʥʘʮʠʪʫ ʟ ʬʽʣʽʪʦʧʦʜʽʙʥʦʛʦ ʩʣʘʥʮʶ ʩʢʝʣʶʚʘʪʩʴʢʦʾ ʩʚʽʪʠ ʢʨʠʚʦʨʽʟʴʢʦʾ ʩʝʨʽʾ ʟ ʇʽʚʜʝʥʥʦʛʦ 

ʢʘʨôʻʨʫ ʂʨʠʚʦʨʽʟʴʢʦʛʦ ʟʘʣʽʟʦʨʫʜʥʦʛʦ ʙʘʩʝʡʥʫ*  

ˉ  ̄
ʂʦʤʧʦʥʝʥʪʠ, ʤʘʩʦʚʘ ʯʘʩʪʢʘ, % 

× 
SiO2 P2O5 CaO Y2O3 ZrO2 La2O3 Ce2O3 Pr2O3 Nd2O3 Pm2O3 Sm2O3 Eu2O3 Gd2O3 Tb2O3 Dy2O3 PbO ThO2 UO2 

1 13,14 29,01 0,49 b.d. b.d. 11,91 24,95 4,85 10,32 b.d. 0,86 0,05 1,12 0,69 1,38 0,64 b.d. 0,60 100 

2 1,66 26,33 0,26 b.d. b.d. 19,38 27,82 6,94 8,44 b.d. 1,74 b.d. 1,73 0,36 0,46 0,39 4,49 b.d. 100 

3 0,54 29,78 0,12 b.d. b.d. 17,72 28,28 4,82 8,26 b.d. 1,24 b.d. 1,98 2,50 0,80 b.d. 3,95 b.d. 100 

4 0,00 27,22 0,41 b.d. b.d. 10,75 30,22 8,29 10,95 b.d. 2,98 b.d. 2,93 2,54 1,92 0,48 b.d. 1,32 100 

5 1,08 26,99 0,20 b.d. b.d. 12,53 27,93 7,24 14,05 b.d. 2,59 b.d. 2,41 1,36 0,69 b.d. 2,75 0,19 100 

6 1,03 29,50 0,17 b.d. b.d. 11,53 28,58 6,18 10,79 b.d. 1,98 b.d. 1,63 1,89 1,38 b.d. 5,34 b.d. 100 

7 0,33 30,23 0,18 b.d. b.d. 1,93 16,24 6,18 25,49 b.d. 9,10 1,73 6,30 1,95 b.d. 0,35 b.d. b.d. 100 

8 0,29 29,72 0,32 b.d. b.d. 1,65 18,03 4,58 21,59 b.d. 8,69 3,48 7,01 2,50 1,21 0,49 b.d. 0,45 100 

9 0,33 28,16 0,18 b.d. b.d. 2,63 17,22 4,55 20,68 b.d. 9,18 2,65 6,19 1,89 0,95 0,10 4,76 0,55 100 

10 1,27 31,58 2,16 b.d. b.d. 10,08 23,09 6,07 10,06 b.d. 3,96 0,49 1,50 0,43 b.d. 0,82 7,94 0,55 100 

11 1,07 34,80 3,29 b.d. b.d. 8,17 21,70 3,84 9,67 b.d. 2,99 0,36 1,71 0,06 0,55 1,31 10,11 0,35 100 

12 2,69 28,63 3,06 0,84 1,17 6,19 18,12 3,03 12,52 b.d. 2,96 1,85 5,44 0,81 1,24 1,70 9,24 0,51 100 

13 1,00 31,76 3,45 b.d. b.d. 6,88 19,14 5,25 10,12 b.d. 2,30 0,12 2,35 2,38 2,62 1,14 10,37 1,12 100 

14 0,30 32,25 0,27 b.d. b.d. b.d. 14,70 4,22 23,82 b.d. 9,63 0,75 6,90 2,60 1,79 1,63 b.d. 1,15 100 

15 b.d. 29,80 b.d. b.d. b.d. 1,64 17,50 4,99 22,85 b.d. 8,44 3,55 4,91 3,04 0,78 0,03 2,45 b.d. 100 

16 0,46 26,65 0,67 b.d. b.d. 3,02 18,25 5,71 20,66 b.d. 6,63 0,99 4,74 b.d. 0,06 0,61 11,56 b.d. 100 

17 0,50 25,51 b.d. b.d. b.d. 8,33 25,81 5,18 16,58 b.d. 3,85 b.d. 3,34 1,54 b.d. 0,30 9,04 0,02 100 

18 0,81 32,23 0,42 b.d. b.d. 8,77 29,35 6,62 12,85 b.d. 4,61 0,95 1,99 0,65 b.d. b.d. b.d. 0,75 100 

19 0,12 31,19 0,16 b.d. b.d. 10,15 29,53 6,58 11,88 b.d. 1,78 0,12 3,12 2,60 2,07 0,33 0,00 0,36 100 

20 0,48 28,57 0,13 b.d. b.d. 14,60 29,94 5,69 9,79 b.d. 3,04 0,68 2,60 1,58 0,95 0,18 1,65 0,12 100 

21 0,57 26,19 0,04 b.d. b.d. 13,17 29,92 7,02 11,12 b.d. 2,80 0,89 1,71 1,26 1,32 0,73 3,28 b.d. 100 

22 b.d. 30,70 0,27 b.d. b.d. 15,38 30,91 6,36 8,88 b.d. 1,90 b.d. 1,52 0,86 0,13 b.d. 2,48 0,61 100 

23 2,79 28,76 0,29 b.d. b.d. 17,62 28,17 6,00 7,96 b.d. 1,42 b.d. 0,79 1,24 1,78 b.d. 3,03 0,15 100 

I(10-13) 1,51 31,69 2,99 0,21 0,29 7,83 20,51 4,55 10,59 0,00 3,05 0,71 2,75 0,92 1,10 1,24 9,42 0,63 100 

II(7-9, 14-15) 0,29 29,47 0,27 0,00 0,00 1,81 16,99 5,04 22,52 0,00 8,61 2,19 6,01 2,00 0,80 0,54 3,13 0,36 100 

III(6, 16, 17) 0,78 29,08 0,20 0,00 0,00 9,54 27,91 5,99 13,41 0,00 3,48 0,32 2,32 1,36 0,46 0,10 4,79 0,26 100 

IV(2-5, 18-22) 0,56 28,37 0,20 0,00 0,00 14,21 29,32 6,62 10,42 0,00 2,26 0,21 2,25 1,63 1,04 0,26 2,33 0,33 100 

*ʇʨʠʤʽʪʢʘ: ˉˉ 10-13 ï ʚʢʣʶʯʝʥʥʷ ʜʝʪʨʠʪʦʚʦʛʦ ʤʦʥʘʮʠʪʫ; ʥʦʜʫʣʷʨʥʠʡ ʤʦʥʘʮʠʪ: ˉˉ 7-9, 14-15 ï ʷʜʝʨʥʘ ʟʦʥʘ; ˉˉ 6, 16, 17 ï ʧʨʦʤʽʞʥʘ 

ʟʦʥʘ; ˉˉ 1-5, 18-23 ï ʟʦʚʥʽʰʥʷ ʟʦʥʘ;  ï ʦʮʽʥʢʘ ʩʝʨʝʜʥʴʦʾ ʘʨʠʬʤʝʪʠʯʥʦʾ; b.d. ï ʤʝʥʰʝ ʧʦʨʦʛʘ ʯʫʪʪʻʚʦʩʪʽ ʧʨʠʣʘʜʫ.



ˏ̨̅ ˙̨̨̩̎̆̑́̌̏̄ ̨ ː̨̩̆̏̄̎̏̈ ̅̏ ː̨̨̖̩̆̏̍ȟ ˜̨̩̆̓̑̏̌̏̄ȟ ː̨̩̆̏̌̏̄ ̓́ ː̨̆̏̈̉̋̉̕ȡ 
̨̝̔̎̅́̍̆̎̓́̌̎̕ ̨ ̨̐̑̉̋̌́̅̎ ̓̑̆̎̅̉ 88) ̨̠̒̓̏̌̓̓ 

 

37 

 

ɽʊɸʇʀ ʉɽɼʀʄɽʅʊʆɻɽʅɽɿʋ ɺ ʂɸʈʇɸʊʉʔʂʆʄʋ  

ʌʃɯʐʆɺʆʄʋ ɹɸʉɽʁʅɯ ɺ ʂʈɽʁɼɯ-ʇɸʃɽʆɻɽʅɯ 

 

ʇʦʧʧ ɯ. ʊ., ɻʘʻʚʩʴʢʘ ʖ. ʇ., ɻʘʚʨʠʰʢʽʚ ɻ. ʗ, ʄʦʨʦʟ ʇ. ɺ. 

ɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʾ ʽ ʛʝʦʭʽʤʽʾ ʛʦʨʶʯʠʭ ʢʦʧʘʣʠʥ ʅɸʅ ʋʢʨʘʾʥʠ, ʃʴʚʽʚ, itpopp@ukr.net 

 

Four stages of sedimentogenesis in the history of geological and paleooceanographic 

development of the Carpathian sedimentary basinare described in the article: Early 

Cretaceous (stage I), Late Cretaceous (stage II), Paleocene-Eocene (stage III), Oligocene-

early Miocene (stage IV), each of which has specific geochemical conditions of 

sedimentogenesis and diagenesis. It is shown that forming of Cretaceous-Paleogene flysch 

deposits of Ukrainian Carpathian stook place under actof very changeable geological-

paleooceanographic and geochemical factors the commonaction of that stipulate doil and 

gas capacity of this sedimentary complex. The powerfullayers of psamitolites were formedin 

periods of avalanche terigenous sedimentation, that are the reservoirs of hydrocarbons. 

Formation of bituminous parent-rocks-of-oil siliceous-clayse sediment ationsis related to 

deceleration of processes of terigenous sedimentation and phases of ocean anoxic events of 

ʆɸɽ- 1 (Barem-Alb) and ʆɸɽ- 4 (Oligocene). 

 

STAGES OF SEDIMENTOGENESIS IN THE CARPATHIAN  

FLYSCH BASIN IN THE CRETACEOUS -PALEOGENE 

Popp I. T., Havryshkiv  H. Ya., Haievska Yu., Moroz P.V. 

 

ɺʩʪʫʧ. ʎ̔ ʢʘʚʠʤ ʦʙô̒ ʢʪʦʤ ʜʦʩʣʽʜʞʝʥʴ ʷʢ ʟ ʣʽʪʦʣʦʛʦ-ʛʝʥʝʪʠʯʥʦʾ, ʪʘʢ ʽʟ ʛʝʦʭʽʤʽʯʥʦʾ 

ʪʦʯʦʢ ʟʦʨʫ  ̒ʢʨʝʡʜʷʥʦ-ʧʘʣʝʦʛʝʥʦʚʽ ʬʣʽʰʦʚʽ ʚʽʜʢʣʘʜʠ ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪ. ʄʝʪʦʶ ʜʘʥʦʾ 

ʨʦʙʦʪʠ  ̒ ʧʦʢʘʟʘʪʠ ʝʚʦʣʶʮʽʶ ʛʝʦʣʦʛʦ-ʧʘʣʝʦʦʢʝʘʥʦʛʨʘʬʽʯʥʠʭ  ̔ ʛʝʦʭʽʤʽʯʥʠʭ ʫʤʦʚ 

ʦʩʘʜʦʥʘʛʨʦʤʘʜʞʝʥʥʷ ʚ ʂʘʨʧʘʪʩʴʢʦʤʫ ʩʝʛʤʝʥʪʽ ʦʢʝʘʥʫ ʊʝʪʽʩ, ʚʠʜʽʣʠʪʠ ʦʩʥʦʚʥʽ ʝʪʘʧʠ 

ʩʝʜʠʤʝʥʪʦʛʝʥʝʟʫ, ʜʦ ʷʢʠʭ ʧʨʠʫʨʦʯʝʥʝ ʬʦʨʤʫʚʘʥʥʷ ʥʘʬʪʦʛʘʟʦʤʘʪʝʨʠʥʩʴʢʠʭ  ̔

ʥʘʬʪʦʛʘʟʦʥʦʩʥʠʭ ʚʽʜʢʣʘʜʽʚ. 

ʈʝʟʫʣʴʪʘʪʠ ʣʽʪʦʣʦʛʦ-ʛʝʥʝʪʠʯʥʠʭ, ʛʝʦʭʽʤʽʯʥʠʭ, ʪʘ ʤʽʥʝʨʘʣʦʛʦ-ʧʝʪʨʦʛʨʘʬʽʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʢʨʝʡʜʷʥʦ-ʧʘʣʝʦʛʝʥʦʚʠʭ ʬʣʽʰʦʚʠʭ ʚʽʜʢʣʘʜʽʚ ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪ ʥʘʚʝʜʝʥʽ ʚ 

ʧʨʘʮʷʭ ɸʬʘʥʘʩʴʻʚʦʾ ɯ.ʄ., ʄ.ʇ. ɻʘʙʽʥʝʪʘ (ɸʬʘʥʘʩʴʝʚʘ, 1983, ɻʘʙʠʥʝʪ, 1985) ʪʘ ʽʥʰʠʭ 

ʜʦʩʣʽʜʥʠʢʽʚ. ʅʘʰʽ ʧʨʘʮʽ (ʇʦʧʧ ʪʘ ʽʥ., 2023, ʉʝʥʴʢʦʚʩʴʢʠʡ ʪʘ ʽʥ., 2012, 2019, Popp et al., 

2022) ʧʨʠʩʚʷʯʝʥʽ ʚʠʚʯʝʥʥʶ ʛʝʦʣʦʛʦ-ʧʘʣʝʦʦʢʝʘʥʦʛʨʘʬʽʯʥʠʭ  ̔ ʛʝʦʭʽʤʽʯʥʠʭ ʫʤʦʚ 

ʙʽʦʛʝʥʥʦʛʦ  ̔ʪʝʨʠʛʝʥʥʦʛʦ ʦʩʘʜʦʥʘʛʨʦʤʘʜʞʝʥʥʷ ʚ ʤʝʟʦʧʝʣʘʛʽʘʣʽ ʂʘʨʧʘʪʩʴʢʦʛʦ ʩʝʛʤʝʥʪʫ 

ʦʢʝʘʥʫ ʊʝʪʽʩ ʚ ʢʨʝʡʜʽ  ̔ʧʘʣʝʦʛʝʥʽ, ʬʘʟʠ ʧʨʦʷʚʫ ʦʢʝʘʥʽʯʥʠʭ ʙʝʟʢʠʩʥʝʚʠʭ ʧʦʜʽʡ ʫ ʮʴʦʤʫ 

ʙʘʩʝʡʥʽ, ʚʧʣʠʚ ʮʠʭ ʧʨʦʮʝʩʽʚ ʥʘ ʥʘʬʪʦʛʘʟʦʥʦʩʥʽʩʪʴ ʢʘʨʧʘʪʩʴʢʦʛʦ ʬʣʽʰʫ. 

ʃʽʪʦʣʦʛʦ-ʛʝʦʭʽʤʽʯʥʽ  ̔ ʣʽʪʦʣʦʛʦ-ʬʘʮʽʘʣʴʥ ̔ ʪʠʧʠ ʚʽʜʢʣʘʜʽʚ. ʉʝʨʝʜ ʦʩʘʜʦʚʠʭ 

ʫʪʚʦʨʝʥʴ ʢʨʝʡʜʷʥʦ-ʧʘʣʝʦʛʝʥʦʚʦʛʦ ʬʣʽʰʫ ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪ ʧʦʰʠʨʝʥʽ ʧʝʨʝʚʘʞʥʦ 

ʢʣʘʩʪʠʯʥʽ ʽ ʛʣʠʥʠʩʪʽ, ʨʽʜʰʝ ʙʽʦʛʝʥʥʽ ʧʦʨʦʜʠ. ʅʘʤʠ (ʇʦʧʧ ʪʘ ʽʥ., 2023, ʉʝʥʴʢʦʚʩʴʢʠʡ ʪʘ 

ʽʥ., 2019) ʨʦʟʨʦʙʣʝʥʘ ʣʽʪʦʣʦʛʦ-ʛʝʥʝʪʠʯʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʮʠʭ ʦʩʘʜʦʚʠʭ ʫʪʚʦʨʝʥʴ ʷʢʘ 

ʚʨʘʭʦʚʫʻ ʷʢ ʭʘʨʘʢʪʝʨ ʪʝʨʠʛʝʥʥʦʾ (ʣʘʚʠʥʥʘ, ʩʧʦʚʽʣʴʥʝʥʘ) ʽ ʙʽʦʛʝʥʥʦʾ (ʢʘʨʙʦʥʘʪʥʘ, 

ʢʨʝʤʝʥʠʩʪʘ) ʩʝʜʠʤʝʥʪʘʮʽʾ, ʪʘʢ ʽ ʛʝʦʭʽʤʽʯʥʽ ʫʤʦʚʠ ʩʝʨʝʜʦʚʠʱʘ ʦʩʘʜʦʥʘʛʨʦʤʘʜʞʝʥʥʷ ʽ 

ʜʽʘʛʝʥʝʪʠʯʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ (ʦʢʠʩʥʽ, ʚʽʜʥʦʚʥʽ, ʣʫʞʥʽ, ʢʠʩʣʽ). ɿʘ ʛʝʦʭʽʤʽʯʥʠʤʠ ʫʤʦʚʘʤʠ 

ʦʩʘʜʦʥʘʛʨʦʤʘʜʞʝʥʥʷ ʤʠ ʚʠʜʽʣʷʻʤʦ ʣʽʪʦʣʦʛʦ-ʛʝʦʭʽʤʽʯʥʽ, ʘ ʟʘ ʭʘʨʘʢʪʝʨʦʤ ʪʝʨʠʛʝʥʥʦʾ 

ʩʝʜʠʤʝʥʪʘʮʽʾ ʣʽʪʦʣʦʛʦ-ʬʘʮʽʘʣʴʥʽ ʪʠʧʠ ʚʽʜʢʣʘʜʽʚ. 

ɺʠʜʽʣʝʥʽ ʪʨʠ ʛʦʣʦʚʥʽ ʣʽʪʦʣʦʛʦ-ʛʝʦʭʽʤʽʯʥʽ ʪʠʧʠ (ʃɻʍʊ) ʦʩʘʜʦʚʠʭ ʫʪʚʦʨʝʥʴ, ʱʦ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʤʽʩʪʦʤ ʧʦʨʦʜʦʫʪʚʦʨʶʚʘʣʴʥʠʭ ʽʥʛʨʝʜʽʻʥʪʽʚ ʙʽʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ 

(S̔ ʆ2ʙʽʦʛ, ʉʘʉʆ3, ʉʦʨʛ), ʨʝʘʢʮʽʡʥʦʟʜʘʪʥʠʭ ʬʦʨʤ ʟʘʣʽʟʘ, ʤʘʨʛʘʥʮʶ ʽ ʩʽʨʢʠ ʪʘ ʩʢʣʘʜʦʤ 

ʘʫʪʠʛʝʥʥʠʭ ʤʽʥʝʨʘʣʽʚ (ʩʠʣʽʢʘʪʽʚ, ʢʘʨʙʦʥʘʪʽʚ, ʩʫʣʴʬʽʜʽʚ): ʩʽʨʽ ʚʘʧʥʷʢʦʚʠʩʪʦ-ʛʣʠʥʠʩʪʦ-
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ʪʝʨʠʛʝʥʥʽ (ʃɻʍʊ ɯ); ʥʝʚʘʧʥʷʢʦʚʠʩʪʽ ʘʙʦ ʩʣʘʙʢʦʚʘʧʥʷʢʦʚʠʩʪʽ, ʯʘʩʪʦ ʩʪʨʦʢʘʪʽ ʛʣʠʥʠʩʪʦ-

ʪʝʨʠʛʝʥʥʽ (ʃɻʍʊ ɯɯ); ʯʦʨʥʽ ʚʫʛʣʝʮʝʚʤʽʩʥʽ ʩʢʨʝʤʝʥʽʣʽ ʪʝʨʠʛʝʥʥʦ-ʛʣʠʥʠʩʪʽ ʪʦʚʱʽ (ʃɻʍʊ 

ɯɯɯ) ʚʽʜʢʣʘʜʠ. ʉʝʜʠʤʝʥʪʘʮʽʷ ʦʩʘʜʦʚʠʭ ʪʦʚʱ ʮʠʭ ʪʨʴʦʭ ʪʠʧʽʚ ʚʽʜʙʫʚʘʣʘʩʷ ʚ ʨʽʟʥʠʭ ʬʽʟʠʢʦ-

ʭʽʤʽʯʥʠʭ ʫʤʦʚʘʭ ʩʝʨʝʜʦʚʠʱʘ (ʦʢʠʩʥʠʭ, ʚʽʜʥʦʚʥʠʭ), ʩʧʨʠʯʠʥʝʥʠʭ ʬʣʫʢʪʫʘʮʽʷʤʠ ʛʣʠʙʠʥʠ 

ʢʘʨʙʦʥʘʪʥʦʾ ʢʦʤʧʝʥʩʘʮʽʾ (ɻʂʂ) ʪʘ ʟʤʽʥʘʤʠ ʭʘʨʘʢʪʝʨʫ ʦʢʝʘʥʽʯʥʦʾ ʮʠʨʢʫʣʷʮʽʾ ʽ, 

ʚʽʜʧʦʚʽʜʥʦ, ʛʘʟʦʚʦʛʦ ʨʝʞʠʤʫ ʧʨʠʜʦʥʥʠʭ ʚʦʜ (ʘʝʨʦʙʥʦʛʦ, ʘʥʘʝʨʦʙʥʦʛʦ). ɺ ʦʢʠʩʥʠʭ 

ʫʤʦʚʘʭ ʥʘʛʨʦʤʘʜʞʫʚʘʣʠʩʷ ʚʽʜʢʣʘʜʠ ʃɻʍʊ ɯ (ʢʦʥʴʷʢ-ʤʘʘʩʪʨʽʭʪ ï ʥʠʟʠ ʧʘʣʝʦʮʝʥʫ, 

ʩʪʨʠʡʩʴʢʘ ʩʚʽʪʘ; ʩʝʨʝʜʥʽʡ ʝʦʮʝʥ, ʧʘʩʽʯʥʷʥʩʴʢʘ ʩʚʽʪʘ; ʦʣʽʛʦʮʝʥ ï ʥʠʞʥʽʡ ʤʽʦʮʝʥ, 

ʢʨʦʩʥʝʥʩʴʢʘ ʩʚʽʪʘ, ʣʦʧôʷʥʝʮʴʢʘ ʘʙʦ ʩʝʨʝʜʥʴʦʤʝʥʽʣʽʪʦʚʘ ʧʽʜʩʚʽʪʘ, ʧʦʣʷʥʠʮʴʢʘ ʩʚʽʪʘ) ʽ 

ʃɻʍʊ ɯɯ (ʚʝʨʭʥʷ ʢʨʝʡʜʘ, ʷʣʦʚʝʮʴʢʘ, ʽʣʝʤʢʽʥʩʴʢʘ ʩʚʽʪʠ; ʧʘʣʝʦʮʝʥ, ʷʤʥʝʥʩʴʢʘ ʩʚʽʪʘ; ʝʦʮʝʥ 

ʤʘʥʷʚʩʴʢʘ, ʚʠʛʦʜʩʴʢʘ, ʙʠʩʪʨʠʮʴʢʘ ʩʚʽʪʠ); ʧʝʨʰʽ ï ʚʠʱʝ, ʜʨʫʛʽ ï ʥʠʞʯʝ ʨʽʚʥʷ ɻʂʂ. 

ʆʩʘʜʦʚʽ ʫʪʚʦʨʝʥʥʷ ʃɻʍʊ ɯɯɯ (ʚʝʨʭʥʽʡ ʙʘʨʨʝʤ ï ʘʣʴʙ, ʰʠʧʦʪʩʴʢʘ, ʩʧʘʩʴʢʘ ʩʚʽʪʠ; ʦʣʽʛʦʮʝʥ 

ï ʥʠʞʥʽʡ ʤʽʦʮʝʥ, ʥʠʞʥʴʦ- ʽ ʚʝʨʭʥʴʦʤʝʥʽʣʽʪʦʚʘ ʧʽʜʩʚʽʪʠ, ʜʫʩʠʥʩʴʢʘ ʩʚʽʪʘ) ʮʝ ʚʽʜʢʣʘʜʠ 

ʟʦʥʠ ʢʠʩʥʝʚʦʛʦ ʤʽʥʽʤʫʤʫ (ʂʄ), ʷʢʽ ʬʦʨʤʫʚʘʣʠʩʷ ʧʝʨʝʚʘʞʥʦ ʚʠʱʝ, ʽʥʦʜʽ ʥʠʞʯʝ ʨʽʚʥʷ 

ɻʂʂ. ɰʭ ʫʪʚʦʨʝʥʥʷ ʟʛʽʜʥʦ (ʉʝʥʴʢʦʚʩʴʢʠʡ ʪʘ ʽʥ., 2012) ʧʦʚôʷʟʘʥʝ ʟ ʛʣʦʙʘʣʴʥʦʶ ʬʘʟʦʶ 

ʦʢʝʘʥʽʯʥʠʭ ʙʝʟʢʠʩʥʝʚʠʭ ʧʦʜʽʡ ʆɸɽ-1(Jenkyns, 2010, Shlanger, Jenkyns, 1976) ʚ 

ʧʽʟʥʴʦʤʫ ʙʘʨʨʝʤʽ ï ʘʣʴʙʽ ʽ ʨʝʛʽʦʥʘʣʴʥʦʶ ʬʘʟʦʶ ʆɸɽ-4 ʚ ʦʣʽʛʦʮʝʥʽ ï ʨʘʥʥʴʦʤʫ ʤʽʦʮʝʥʽ, 

ʷʢʽ ʩʧʨʠʯʠʥʠʣʠ ʥʘʛʨʦʤʘʜʞʝʥʥʷ ʽ ʬʦʩʠʣʽʟʘʮʽʶ ʚʝʣʠʯʝʟʥʦʾ ʢʽʣʴʢʦʩʪʽ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ 

(ʆʈ). ʗʢ ʦʢʨʝʤʽ ʣʽʪʦʣʦʛʦ-ʬʘʮʽʘʣʴʥʽ ʪʠʧʠ ʬʣʽʰʦʚʠʭ ʦʩʘʜʦʚʠʭ ʫʪʚʦʨʝʥʴ ʚʠʜʽʣʷʻʤʦ 

ʚʽʜʢʣʘʜʠ ʪʫʨʙʽʜʥʠʭ, ʟʝʨʥʦʚʠʭ (ʧʽʩʢʫʚʘʪʠʭ), ʛʨʫʙʦʫʣʘʤʢʦʚʠʭ ʽ ʧʘʩʪʦʧʦʜʽʙʥʠʭ ʧʦʪʦʢʽʚ, ʘ 

ʪʘʢʦʞ ʙʽʦʛʝʥʥʽ ʧʝʣʘʛʽʪʠ. 

ɽʪʘʧʠ ʩʝʜʠʤʝʥʪʦʛʝʥʝʟʫ ʚ ʂʘʨʧʘʪʩʴʢʦʤʫ ʩʝʜʠʤʝʥʪʘʮʽʡʥʦʤʫ ʙʘʩʝʡʥʽ. ɺʠʜʽʣʝʥʦ 

ʯʦʪʠʨʠ ʝʪʘʧʠ ʩʝʜʠʤʝʥʪʦʛʝʥʝʟʫ ʚ ʽʩʪʦʨʽʾ ʛʝʦʣʦʛʦ-ʧʘʣʝʦʦʢʝʘʥʦʛʨʘʬʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ 

ʂʘʨʧʘʪʩʴʢʦʛʦ ʩʝʛʤʝʥʪʫ ʧʽʚʥʽʯʥʦʾ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʾ ʦʢʨʘʾʥʠ ʦʢʝʘʥʫ ʊʝʪʽʩ: 

ʨʘʥʥʴʦʢʨʝʡʜʦʚʠʡ (ʝʪʘʧ ɯ), ʧʽʟʥʴʦʢʨʝʡʜʦʚʠʡ (ʝʪʘʧ ɯɯ), ʧʘʣʝʦʮʝʥ-ʝʦʮʝʥʦʚʠʡ (ʝʪʘʧ ɯɯɯ), 

ʦʣʽʛʦʮʝʥ-ʨʘʥʥʴʦʤʽʦʮʝʥʦʚʠʡ (ʝʪʘʧ ɯV). ʂʦʞʥʦʤʫ ʟ ʥʠʭ ʧʨʠʪʘʤʘʥʥʽ ʧʝʚʥʽ ʛʝʦʭʽʤʽʯʥʽ 

ʫʤʦʚʠ ʩʝʜʠʤʝʥʪʦ-, ʜʽʘʛʝʥʝʟʫ. ʅʘ ʨʘʥʥʴʦʢʨʝʡʜʦʚʦʤʫ ʝʪʘʧʽ (ʝʪʘʧʽ ɯ) ʚ ʘʥʦʢʩʠʯʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ ʧʝʨʝʚʘʞʘʣʦ ʚʽʜʥʦʚʥʝ ʩʝʨʝʜʦʚʠʱʝ (Eh<0) ʧʨʠ ʟʥʘʯʥʠʭ ʢʦʣʠʚʘʥʥʷʭ ʨʅ. ɼʣʷ 

ʧʽʟʥʴʦʢʨʝʡʜʦʚʦʛʦ ʝʪʘʧʫ (ʝʪʘʧʫ ɯɯ) ʧʝʨʝʚʘʞʥʦ ʙʫʣʠ ʭʘʨʘʢʪʝʨʥʽ ʣʫʞʥʦ-ʦʢʠʩʥʽ ʫʤʦʚʠ 

(Eh>0) ʚʠʱʝ ʨʽʚʥʷ ʛʣʠʙʠʥʠ ʢʘʨʙʦʥʘʪʥʦʾ ʢʦʤʧʝʥʩʘʮʽʾ (ɻʂʂ). ʅʘ ʜʽʣʷʥʢʘʭ ʤʦʨʩʴʢʦʛʦ ʜʥʘ, 

ʷʢʽ ʟʥʘʭʦʜʠʣʠʩʷ ʥʠʞʯʝ ʨʽʚʥʷ ɻʂʂ ʚʩʪʘʥʦʚʣʶʚʘʣʠʩʷ ʩʣʘʙʢʦʣʫʞʥʽ ʽ ʩʣʘʙʢʦʢʠʩʣʽ ʦʢʠʩʥʽ 

ʫʤʦʚʠ (Eh>0), ʷʢʽ ʨʽʟʢʦ ʧʝʨʝʚʘʞʘʣʠ ʧʽʜ ʯʘʩ ʧʘʣʝʦʮʝʥ-ʝʦʮʝʥʦʚʦʛʦ ʝʪʘʧʫ (ʝʪʘʧʫ ɯɯɯ). ɺ 

ʦʣʽʛʦʮʝʥʽ ï ʨʘʥʥʴʦʤʫ ʤʽʦʮʝʥʽ (ʝʪʘʧ ɯV) ʚ ʨʽʟʥʠʭ ʯʘʩʪʠʥʘʭ ʙʘʩʝʡʥʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʧʦʣʦʞʝʥʥʷ ʨʽʚʥʷ ɻʂʂ ʽ ʧʦʰʠʨʝʥʥʷ ʟʦʥʠ ʢʠʩʥʝʚʦʛʦ ʤʽʥʽʤʫʤʫ (ʂʄ) ʜʦʤʽʥʫʚʘʣʠ ʚʽʜʥʦʚʥʽ 

(Eh<0) ʣʫʞʥʦ-ʦʢʠʩʥʽ ʫʤʦʚʠ (Eh>0). ʉʧʽʣʴʥʘ ʜʽʷ ʧʝʚʥʠʭ ʛʝʦʣʦʛʦ-ʧʘʣʝʦʦʢʝʘʥʦʛʨʘʬʽʯʥʠʭ ʽ 

ʛʝʦʭʽʤʽʯʥʠʭ ʬʘʢʪʦʨʽʚ ʟʫʤʦʚʠʣʘ ʥʘʬʪʦʛʘʟʦʥʦʩʥʽʩʪʴ ʚʽʜʢʣʘʜʽʚ ʢʘʨʧʘʪʩʴʢʦʛʦ ʬʣʽʰʫ. 

ɻʝʦʭʽʤʽʯʥʽ ʫʤʦʚʠ ʩʝʜʠʤʝʥʪʦʛʝʥʝʟʫ ʽ ʜʽʘʛʝʥʝʟʫ ʽʩʪʦʪʥʦ ʚʧʣʠʥʫʣʠ ʥʘ ʩʧʝʮʠʬʽʯʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʣʽʪʦʛʝʥʝʟʫ ʚʽʜʢʣʘʜʽʚ, ʚʠʜʽʣʝʥʠʭ ʥʘʤʠ ʣʽʪʦʣʦʛʦ-ʛʝʦʭʽʤʽʯʥʠʭ ʪʠʧʽʚ (ʩʽʨʠʭ 

ʚʘʧʥʷʢʦʚʠʩʪʦ-ʛʣʠʥʠʩʪʦ-ʪʝʨʠʛʝʥʥʠʭ (ʃɻʍʊ ɯ); ʥʝʚʘʧʥʷʢʦʚʠʩʪʠʭ ʘʙʦ 

ʩʣʘʙʢʦʚʘʧʥʷʢʦʚʠʩʪʠʭ, ʯʘʩʪʦ ʩʪʨʦʢʘʪʽ ʛʣʠʥʠʩʪʦ-ʪʝʨʠʛʝʥʥʠʭ (ʃɻʍʊ ɯɯ); ʯʦʨʥʽ 

ʚʫʛʣʝʮʝʚʤʽʩʥʠʭ ʩʢʨʝʤʝʥʽʣʠʭ ʪʝʨʠʛʝʥʥʦ-ʛʣʠʥʠʩʪʠʭ (ʃɻʍʊ ɯɯɯ) ʪʦʚʱ) ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʥʘ 

ʬʦʨʤʫʚʘʥʥʷ ʾʭ ʢʦʣʝʢʪʦʨʩʴʢʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. ɺ ʧʝʨʽʦʜʠ ʣʘʚʠʥʥʦʾ ʪʝʨʠʛʝʥʥʦʾ 

ʩʝʜʠʤʝʥʪʘʮʽʾ ʩʬʦʨʤʫʚʘʣʠʩʷ ʧʦʪʫʞʥʽ ʪʦʚʱʽ ʧʩʘʤʽʪʦʣʽʪʽʚ, ʷʢʽ ʻ ʻ ʨʝʟʝʨʚʫʘʨʘʤʠ 

ʚʫʛʣʝʚʦʜʥʽʚ, ʋʪʚʦʨʝʥʥʷ ʙʽʪʫʤʽʥʦʟʥʠʭ ʥʘʬʪʦʤʘʪʝʨʠʥʩʴʢʠʭ ʢʨʝʤʝʥʠʩʪʦ-ʛʣʠʥʠʩʪʠʭ 

ʚʽʜʢʣʘʜʽʚ ʧʦʚôʷʟʘʥʝ ʟʽ ʩʧʦʚʽʣʴʥʝʥʥʷʤ ʧʨʦʮʝʩʽʚ ʪʝʨʠʛʝʥʥʦʛʦ ʦʩʘʜʦʥʘʛʨʦʤʘʜʞʝʥʥʷ ʽ 

ʬʘʟʘʤʠ ʦʢʝʘʥʽʯʥʠʭ ʙʝʟʢʠʩʥʝʚʠʭ ʙʝʟʢʠʩʥʝʚʠʭ ʧʦʜʽʡ ʆɸɽ-1 (ʙʘʨʨʝʤ-ʘʣʴʙ) ʽ ʆɸɽ-4 

(ʦʣʽʛʦʮʝʥ). 

ʅʘ ʨʘʥʥʴʦʢʨʝʡʜʦʚʦʤʫ ʝʪʘʧ̔ (ʝʪʘʧ ɯ) ʚʽʜʙʫʣʦʩʷ ʥʘʛʨʦʤʘʜʞʝʥʥʷ ʚʽʜʢʣʘʜʽʚ 

ʚʘʣʘʥʞʠʥ-ʘʣʴʙʩʴʢʦʛʦ ʚʽʢʫ, ʥʠʞʥʷ ʯʘʩʪʠʥʘ ʷʢʠʭ ʟʘʣʷʛʘʻ ʥʘ ʚʽʜʢʣʘʜʘʭ ʜʦʬʣʽʰʦʚʦʛʦ ʝʪʘʧʫ 

ʽʩʪʦʨʽʾ ʨʦʟʚʠʪʢʫ ʂʘʨʧʘʪ. ʉʝʨʝʜ ʥʠʭ ʧʦʰʠʨʝʥʽ ʧʝʨʝʚʘʞʥʦ ʪʝʤʥʦʢʦʣʽʨʥʽ ʪʦʚʱʽ. ɰʭ 
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39 

 

ʣʽʪʦʣʦʛʽʯʥʠʡ ʜʦʟʚʦʣʷʻ ʨʦʟʜʽʣʠʪʠ ʝʪʘʧ ɯ ʥʘ ʜʚʘ ʧʽʜʝʪʘʧʠ: ʚʘʣʘʥʞʠʥ-ʨʘʥʥʴʦʙʘʨʨʝʤʩʴʢʠʡ 

(ʧʽʜʝʪʘʧ ɯ-1) ʽ ʧʽʟʥʴʦʙʘʨʨʝʤ-ʘʣʴʙʩʴʢʠʡ (ʧʽʜʝʪʘʧ ɯ-2). ʅʘ ʚʘʣʘʥʞʠʥ-ʨʘʥʥʴʦʙʘʨʨʝʤʩʴʢʦʤʫ 

ʧʽʜʝʪʘʧʽ (ʧʽʜʝʪʘʧʽ ɯ-1) ʚʽʜʙʫʣʦʩʷ ʟʘʨʦʜʞʝʥʥʷ ʬʣʽʰʦʚʦʛʦ ʙʘʩʝʡʥʫ ʚ ʨʝʞʠʤʽ ʪʝʢʪʦʥʽʯʥʦʛʦ 

ʨʦʟʪʷʛʫ ʣʽʪʦʩʬʝʨʥʠʭ ʧʣʠʪ. ɺ ʪʘʢʠʭ ʧʘʣʝʦʛʝʦʛʨʘʬʽʯʥʠʭ ʫʤʦʚʘʭ ʬʦʨʤʫʚʘʣʠʩʷ ʬʣʽʰʦʾʜʥʽ 

ʚʽʜʢʣʘʜʠ ʢʘʤôʷʥʦʧʦʪʦʢʩʴʢʦʾ ʽ ʨʘʭʽʚʩʴʢʦʾ ʩʚʽʪ (ñʜʠʢʠʡ ʬʣʽʰò). ʇʽʟʥʴʦʙʘʨʨʝʤ-ʘʣʴʙʩʴʢʠʡ 

(ʧʽʜʝʪʘʧ ɯ-2) ʧʨʠʫʨʦʯʝʥʠʡ ʜʦ ʛʣʦʙʘʣʴʥʦʾ ʬʘʟʠ ñʦʢʝʘʥʽʯʥʠʭ ʙʝʟʢʠʩʥʝʚʠʭ ʧʦʜʽʡò ʆɸɽ-1 ʚ 

ʙʘʨʨʝʤ-ʘʣʴʙʽ, ʧʽʜ ʯʘʩ ʷʢʦʾ ʚ ʙʘʛʘʪʴʦʭ ʯʘʩʪʠʥʘʭ ʉʚʽʪʦʚʦʛʦ ʦʢʝʘʥʫ ʽʩʥʫʚʘʚ ʜʝʬʽʮʠʪ ʢʠʩʥʶ, 

ʱʦ ʙʫʣʦ ʩʧʨʠʷʪʣʠʚʦʶ ʫʤʦʚʦʶ ʜʣʷ ʥʘʛʨʦʤʘʜʞʝʥʥʷ ʽ ʬʦʩʠʣʽʟʘʮʽʾ ʚ ʦʩʘʜʘʭ ʚʝʣʠʢʠʭ 

ʢʽʣʴʢʦʩʪʽ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ. ɺ ʂʘʨʧʘʪʩʴʢʦʤʫ ʬʣʽʰʦʚʦʤʫ ʙʘʩʝʡʥʽ ʜʽʷ ʘʧʚʝʣʽʥʛʦʚʦʛʦ 

ʝʬʝʢʪʫ ʩʧʨʠʯʠʥʠʣʘ ʙʫʨʭʣʠʚʠʡ ʨʦʟʚʠʪʦʢ ʦʨʛʘʥʽʟʤʽʚ ʟ ʢʨʝʤʥʽʻʚʦʶ ʬʫʥʢʮʽʻʶ. ʅʘʩʣʽʜʢʦʤ 

ʪʘʢʠʭ ʦʙʩʪʘʚʠʥ ʙʫʣʦ ʬʦʨʤʫʚʘʥʥʷ ʯʦʨʥʠʭ ʚʫʛʣʝʮʝʚʤʽʩʥʠʭ ʪʝʨʠʛʝʥʥʦ-ʛʣʠʥʠʩʪʠʭ 

ʚʽʜʢʣʘʜʠ ʰʠʧʦʪʩʴʢʦʾ ʽ ʩʧʘʩʴʢʦʾ ʩʚʽʪ (ʃɻʍʊ ɯɯɯ). 

ɽʪʘʧ ɯɯ (ʩʝʥʦʤʘʥ ï ʨʘʥʥʽʡ ʧʘʣʝʦʮʝʥ) ʩʝʜʠʤʝʥʪʘʮʽʾ ʚ ʂʘʨʧʘʪʩʴʢʦʤʫ ʙʘʩʝʡʥʫ 

ʧʨʠʫʨʦʯʝʥʠʡ ʜʦ ʽʥʪʝʥʩʠʚʥʦʛʦ ʧʽʟʥʴʦʢʨʝʡʜʦʚʦʛʦ ʢʘʨʙʦʥʘʪʦʥʘʛʨʦʤʘʜʞʝʥʥʷʫ ʉʚʽʪʦʚʦʤʫ 

ʦʢʝʘʥʽ. ɺʠʜʽʣʷʻʤʦ ʜʚʘ ʧʽʜʝʪʘʧʠ ʝʪʘʧʫ ɯɯ: ʩʝʥʦʤʘʥ-ʪʫʨʦʥʩʴʢʠʡ (ʧʽʜʝʪʘʧ ɯɯ-1) ʽ 

ʧʽʟʥʴʦʪʫʨʦʥʩʴʢʠʡ-ʨʘʥʥʴʦʧʘʣʝʦʮʝʥʦʚʠʡ (ʧʽʜʝʪʘʧ ɯɯ-2). ʉʝʥʦʤʘʥ-ʪʫʨʦʥʩʴʢʠʽ ʚʽʜʢʣʘʜʠ 

ʂʘʨʧʘʪ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʘʥʘʣʦʛʦʤʠ ʩʫʯʘʩʥʠʭ ʧʝʣʘʛʽʯʥʠʭ ʛʣʠʥʠʩʪʠʭ ʽ ʢʘʨʙʦʥʘʪʥʦ-

ʛʣʠʥʠʩʪʠʭ ʤʫʣʽʚ. ʏʽʪʢʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʬʘʮʽʘʣʴʥʠʡ ʧʝʨʝʭʽʜ ʚʽʜ ʤʝʥʰ ʛʣʠʙʦʢʦʚʦʜʥʠʭ 

ʢʘʨʙʦʥʘʪʥʠʭ ʦʩʘʜʽʚ (ʛʦʣʦʚʥʽʥʩʴʢʘ ʩʚʽʪʘ), ʱʦ ʥʘʛʨʦʤʘʜʞʫʚʘʣʠʩʷ ʚʠʱʝ ʨʽʚʥʷ ɻʂʂ, ʜʦ 

ʙʽʣʴʰ ʛʣʠʙʦʢʦʚʦʜʥʠʭ ʙʝʟʢʘʨʙʦʥʘʪʥʠʭ ʛʣʠʥʠʩʪʠʭ ʫʪʚʦʨʝʥʴ (ʽʣʝʤʢʽʥʩʴʢʘ ʽ ʷʣʦʚʝʮʴʢʘ 

ʩʚʽʪʠ), ʬʦʨʤʫʚʘʥʥʷ ʷʢʠʭ ʚʽʜʙʫʚʘʣʦʩʷ ʥʠʞʯʝ ʨʽʚʥʷ ɻʂʂ. ɼʣʷ ʧʽʟʥʴʦʪʫʨʦʥʩʴʢʦ-

ʨʘʥʥʴʦʧʘʣʝʦʮʝʥʦʚʦʛʦ ʧʽʜʝʪʘʧʫ (ʧʽʜʝʪʘʧʫ ɯɯ-2) ʭʘʨʘʢʪʝʨʥʘ ʥʘʙʘʛʘʪʦ ʧʦʪʫʞʥʽʰʘ 

ʪʝʨʠʛʝʥʥʘ ʩʝʜʠʤʝʥʪʘʮʽʷ, ʧʦʚôʷʟʘʥʘ ʟ ʝʚʩʪʘʪʠʯʥʠʤʠ ʢʦʣʠʚʘʥʥʷʤʠ ʨʽʚʥʷ ʤʦʨʷ. 

ʅʘʛʨʦʤʘʜʞʫʻʪʴʩʷ ʚʘʧʥʷʢʦʚʠʩʪʽ ʪʝʨʠʛʝʥʥʽ ʬʣʽʰʦʚʽ ʚʽʜʢʣʘʜʠ ʩʪʨʠʡʩʴʢʦʾ ʩʚʽʪʠ (ʉʢʠʙʦʚʘ 

ʟʦʥʘ) ʪʘ ʡʦʛʦ ʘʥʘʣʦʛʠ ʚ ʽʥʰʠʭ ʩʪʨʫʢʪʫʨʥʦ-ʬʘʮʽʘʣʴʥʠʭ ʟʦʥʘʭ. 

ʇʘʣʝʦʮʝʥ-ʝʦʮʝʥʦʚʠʡ ʝʪʘʧ (ʝʪʘʧ ɯɯɯ) ʩʝʜʠʤʝʥʪʦʛʝʥʝʟʫ ʚ ʂʘʨʧʘʪʩʴʢʦʤʫ ʩʝʛʤʝʥʪʽ 

ʦʢʝʘʥʫ ʊʝʪʽʩ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʦʪʫʞʥʠʤ ʪʝʨʠʛʝʥʥʠʤ ʦʩʘʜʦʥʘʛʨʦʤʘʜʞʝʥʥʷʤ, ʷʢʝ 

ʦʩʦʙʣʠʚʦ ʩʠʣʴʥʦ ʩʝʙʝ ʧʨʦʷʚʠʣʦ ʚ ʧʘʣʝʦʮʝʥʽ (ʷʤʥʝʥʩʴʢʘ ʩʚʽʪʘ) ʽ ʩʝʨʝʜʥʴʦʤʫ ʝʦʮʝʥʽ 

(ʚʠʛʦʜʩʴʢʘ ʩʚʽʪʘ). ɺʠʜʽʣʷʻʤʦ ʜʚʘ ʧʽʜʝʪʘʧʠ ʝʪʘʧʫ ɯɯɯ: ʧʘʣʝʦʮʝʥʦʚʠʡ (ʧʽʜʝʪʘʧ ɯɯɯ-1) ʽ 

ʝʦʮʝʥʦʚʠʡ (ʧʽʜʝʪʘʧ ɯɯɯ-2). ɺ ʢʽʥʮʽ ʝʦʮʝʥʦʚʦʾ ʝʧʦʭʠ ʚʥʘʩʣʽʜʦʢ ʢʦʣʽʟʽʾ ʢʦʥʪʠʥʝʥʪʽʚ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʽʜʦʢʨʝʤʣʝʥʥʷ ʚʽʜ ʦʩʥʦʚʥʦʛʦ ʙʘʩʝʡʥʫ ʦʢʝʘʥʫ ʊʝʪʽʩ ʥʘʧʽʚʟʘʤʢʥʝʥʦʛʦ ʤʦʨʷ 

ʇʘʨʘʪʝʪʽʩ.  

ʅʘʡʙʽʣʴʰ ʟʥʘʯʥʦʶ ʛʝʦʣʦʛʦ-ʧʘʣʝʦʦʢʝʘʥʦʛʨʘʬʽʯʥʦʶ ʽ ʩʝʜʠʤʝʥʪʦʣʦʛʽʯʥʦʶ ʧʦʜʽʻʶ 

ʦʣʽʛʦʮʝʥ-ʨʘʥʥʴʦʤʽʦʮʝʥʦʚʦʛʦ ʝʪʘʧʫ (ʝʪʘʧʫ ɯV) ʩʝʜʠʤʝʥʪʦʛʝʥʝʟʫ ʚ ʂʘʨʧʘʪʩʴʢʦʤʫ 

ʩʝʛʤʝʥʪʽ ʧʽʚʥʽʯʥʦʾ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʾ ʦʢʨʘʾʥʠ ʦʢʝʘʥʫ ʊʝʪʽʩ ʙʫʣʦ ʥʘʛʨʦʤʘʜʞʝʥʥʷ ʚʽʜʢʣʘʜʽʚ 

ʟ ʧʽʜʚʠʱʝʥʠʤ ʚʤʽʩʪʦʤ ʉʦʨʛ ʽ S̔ ʆ2ʙʽʦʛ, ʩʧʨʠʯʠʥʝʥʝ ʜʝʬʽʮʠʪʦʤ ʢʠʩʥʶ ʚ ʥʘʜʜʦʥʥʠʭ 

ʤʦʨʩʴʢʠʭ ʚʦʜʘʭ. ɿʛʽʜʥʦ (ʉʝʥʴʢʦʚʩʴʢʠʡ ʪʘ ʽʥ., 2012) ʬʦʨʤʫʚʘʥʥʷ ʪʘʢʠʭ ʪʦʚʱ ʧʦʚôʷʟʫʻʤʦ 

ʟ ʨʝʛʽʦʥʘʣʴʥʦʶ ʦʢʝʘʥʽʯʥʦʶ ʙʝʟʢʠʩʥʝʚʦʶ ʧʦʜʽʻʶ ʆɸɽ-4. ɺ ʧʣʘʥʝʪʘʨʥʦʤʫ ʤʘʩʰʪʘʙʽ ʥʘ 

ʤʝʞʽ ʝʦʮʝʥʦʚʦʛʦ (ʝʪʘʧʫ ɯɯɯ) ʽ ʦʣʽʛʦʮʝʥʦʚʦʛʦ (ʝʪʘʧʫ ɯV) ʯʘʩʫ ʚʽʜʤʽʯʘʻʪʴʩʷ ʛʣʦʙʘʣʴʥʘ 

ʙʽʦʪʠʯʥʘ ʢʨʠʟʘ (ʤʘʩʦʚʝ ʚʠʤʠʨʘʥʥʷ ʦʢʨʝʤʠʭ ʛʨʫʧ ʤʦʨʩʴʢʠʭ ʦʨʛʘʥʽʟʤʽʚ), ʡʤʦʚʽʨʥʽʰʝ 

ʚʩʴʦʛʦ ʧʦʚôʷʟʘʥʘ ʧʦʭʦʣʦʜʘʥʥʷʤ ʢʣʽʤʘʪʫ (ʂʝʥʥʝʪ, 1987, Ozsv§rt et al., 2016, Popp et al., 

2022). ɺ ʂʘʨʧʘʪʩʴʢʦʤʫ ʬʣʽʰʦʚʦʤʫ ʙʘʩʝʡʥʽ ʫ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʽʟʢʘ ʟʤʽʥʘ 

ʭʘʨʘʢʪʝʨʫ ʙʽʦʛʝʥʥʦʾ ʩʝʜʠʤʝʥʪʘʮʽʾ, ɺ ʨʦʟʨʽʟʽ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʪʦʚʱʽ ʚʦʥʘ ʚʠʨʘʞʝʥʘ ʪʠʤ, ʱʦ 

ʚʠʱʝ ʛʣʦʙʽʛʝʨʠʥʦʚʠʭ ʤʝʨʛʝʣʽʚ ʰʝʰʦʨʩʴʢʦʛʦ ʛʦʨʠʟʦʥʪʫ ʟʘʣʷʛʘʶʪʴ ʩʠʣʽʮʠʪʠ ʥʠʞʥʴʦʛʦ 

ʢʨʝʤʝʥʠʩʪʦʛʦ ʛʦʨʠʟʦʥʪʫ ʥʠʞʥʴʦʤʝʥʽʣʽʪʦʚʦʾ ʧʽʜʩʚʽʪʠ. 

ɺʠʜʽʣʷʻʤʦ ʪʨʠ ʧʽʜʝʪʘʧʠ ʝʪʘʧʫ ɯV: ʨʘʥʥʴʦʦʣʽʛʦʮʝʥʦʚʠʡ (ʧʽʜʝʪʘʧ IV-1), 

ʩʝʨʝʜʥʴʦʦʣʽʛʦʮʝʥʦʚʠʡ (ʧʽʜʝʪʘʧ ɯV-2) ʽ ʧʽʟʥʴʦʦʣʽʛʦʮʝʥ-ʨʘʥʥʴʦʤʽʦʮʝʥʦʚʠʡ (ʧʽʜʝʪʘʧ ɯV-3). 

ɺʽʜʥʦʚʣʝʥʥʷ ʜʽʾ ʂʘʨʧʘʪʩʴʢʦʛʦ ʘʧʚʝʣʽʥʛʫ ʚ ʨʘʥʥʴʦʤʫ ʦʣʽʛʦʮʝʥʽ (ʧʽʜʝʪʘʧ IV-1), ʷʢʝ 

ʢʦʨʝʣʶʻʪʴʩʷ ʟ ʛʣʦʙʘʣʴʥʦʶ ʟʤʽʥʦʶ ʢʣʽʤʘʪʫ, ʪʨʘʥʩʛʨʝʩʽʻʶ ʤʦʨʷ ʪʘ ʝʢʦʣʦʛʽʯʥʦʶ 

(ʙʽʦʪʠʯʥʦʶ) ʢʨʠʟʦʶ, ʧʨʠʚʝʣʦ ʜʦ ʨʦʟʚʠʪʢʫ ʘʥʘʝʨʦʙʥʦʾ ʟʦʥʠ ʚ ʧʨʦʤʽʞʥʠʭ ʚʦʜʘʭ ʙʘʩʝʡʥʫ, 
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ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ɻʂʂ ʽ ʥʘʛʨʦʤʘʜʞʝʥʥʷ ʚʽʜʢʣʘʜʽʚ ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʉʦʨʛ ʽ SiO2 ʙʽʦʛ. 

ʇʝʨʽʦʜ ʬʦʨʤʫʚʘʥʥʷ ʮʽʻʾ ʪʦʚʱʽ, ʷʢʘ ʚ ʩʫʯʘʩʥʦʤʫ ʟʘʣʷʛʘʥʥʽ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʚʫʛʣʝʮʝʚʤʽʩʥʠʤʠ ʩʢʨʝʤʝʥʽʣʠʤʠ ʧʦʨʦʜʘʤʠ ʥʠʞʥʴʦʤʝʥʽʣʽʪʦʚʦʾ ʧʽʜʩʚʽʪʠ ʽ ʜʫʩʠʥʩʴʢʦʾ 

ʩʚʽʪʠ, ʚʠʜʽʣʷʻʤʦ ʷʢ ʧʽʜʬʘʟʫ ʙʝʟʢʠʩʥʝʚʠʭ ʧʦʜʽʡ ʆɸɽ-4ʘ ʚ ʂʘʨʧʘʪʩʴʢʦʤʫ ʩʝʛʤʝʥʪʽ ʦʢʝʘʥʫ 

ʊʝʪʽʩ. ɻʣʦʙʘʣʴʥʘ ʨʝʛʨʝʩʽʷ ʚ ʩʝʨʝʜʠʥʽ ʦʣʽʛʦʮʝʥʫ (ʧʽʜʝʪʘʧ ɯV-2) ʩʧʨʠʯʠʥʠʣʘ ʨʽʟʢʝ 

ʧʦʥʠʞʝʥʥʷ ʨʽʚʥʷ ɻʂʂ ʫ ʉʚʽʪʦʚʦʤʫ ʦʢʝʘʥʽ, ʪʠʤʯʘʩʦʚʝ ʧʨʠʧʠʥʝʥʥʷ ʜʽʾ ʘʧʚʝʣʽʥʛʫ ʥʘ 

ʧʽʚʥʽʯʥʽʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʽʡ ʦʢʨʘʾʥʽ ʊʝʪʠʩʫ ʽ ʥʘʛʨʦʤʘʜʞʝʥʥʷ ʚ ʂʘʨʧʘʪʩʴʢʦʤʫ 

ʩʝʜʠʤʝʥʪʘʮʽʡʥʦʤʫ ʙʘʩʝʡʥʽ ʩʽʨʠʭ ʢʘʨʙʦʥʘʪʥʦ-ʪʝʨʠʛʝʥʥʠʭ ʚʽʜʢʣʘʜʽʚ ʣʦʧʷʥʝʮʴʢʦʛʦ ʪʠʧʫ, 

ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʥʠʟʴʢʠʤ ʚʤʽʩʪʦʤ ʉʦʨʛ ʽ SiO2ʙʽʦʛ. ɿ ʧʽʟʥʴʦʦʣʽʛʦʮʝʥʦʚʦʶ 

ʪʨʘʥʩʛʨʝʩʽʻʶ (ʧʽʜʝʪʘʧ ɯV-3) ʤʠ ʧʦʚôʷʟʫʻʤʦ ʚʽʜʥʦʚʣʝʥʥʷ ʜʽʾ ʘʧʚʝʣʽʥʛʫ, ʧʽʜʡʦʤ ʨʽʚʥʷ ɻʂʂ 

ʽ ʥʦʚʠʡ ʩʧʘʣʘʭ ʙʽʦʛʝʥʥʦʛʦ ʢʨʝʤʥʝʥʘʛʨʦʤʘʜʞʝʥʥʷ, ʷʢʠʡ ʬʽʢʩʫʻʪʴʩʷ ʧʦʷʚʦʶ ʚ ʨʦʟʨʽʟʽ 

ʚʝʨʭʥʴʦʛʦ ʢʨʝʤʝʥʠʩʪʦʛʦ ʛʦʨʠʟʦʥʪʫ ʤʝʥʽʣʽʪʦʚʦʾ ʩʚʽʪʠ. ʈʽʟʢʝ ʧʽʜʚʠʱʝʥʥʷ ʙʽʦʧʨʦʜʫʢʮʽʾ ʚ 

ʟʦʥʽ ʘʧʚʝʣʽʥʛʫ ʩʧʨʠʯʠʥʠʣʦ ʜʦ ʧʦʚʪʦʨʥʦʛʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚ ʤʝʟʦʧʝʣʘʛʽʯʥʽʡ ʯʘʩʪʠʥʽ 

ʙʘʩʝʡʥʫ ʘʥʘʝʨʦʙʥʠʭ ʫʤʦʚ (ʧʽʜʬʘʟʘ ʙʝʟʢʠʩʥʝʚʠʭ ʧʦʜʽʡ ʆɸɽ-4ʙ ʚ ʂʘʨʧʘʪʩʴʢʦʤʫ ʩʝʛʤʝʥʪʽ 

ʦʢʝʘʥʫ ʊʝʪʽʩ) ʽ ʥʘʛʨʦʤʘʜʞʝʥʥʷ ʩʢʨʝʤʝʥʽʣʠʭ ʚʫʛʣʝʮʝʚʤʽʩʥʠʭ ʚʽʜʢʣʘʜʽʚ 

ʚʝʨʭʥʴʦʤʝʥʽʣʽʪʦʚʦʾ ʧʽʜʩʚʽʪʠ. 

ɺʠʩʥʦʚʢʠ. ɺʝʨʩʪʚʠ ʚʫʛʣʝʮʝʚʤʽʩʥʠʭ ʩʠʣʽʮʠʪʽʚ, ʷʢʽ ʧʽʜʩʪʝʣʷʶʪʴ ʙʽʪʫʤʽʥʦʟʥʽ ʪʦʚʱʽ 

ʪʽʣʴʢʠ ʤʘʨʢʫʚʘʣʴʥʠʤʠ ʛʦʨʠʟʦʥʪʘʤʠ ʚ ʩʪʨʘʪʠʛʨʘʬʽʾ ʬʣʽʰʫ ʂʘʨʧʘʪ, ʘ ʽ ʚʘʞʣʠʚʠʤʠ 

ʣʽʪʦʣʦʛʽʯʥʠʤʠ ʢʦʨʝʣʷʪʠʚʘʤʠ, ʱʦ ʬʽʢʩʫʶʪʴ ʨʽʟʢʽ ʟʤʽʥʠ ʦʢʝʘʥʦʣʦʛʽʯʥʠʭ ʦʙʩʪʘʚʠʥ ʚ 

ʂʘʨʧʘʪʩʴʢʦʤʫ ʦʣʽʛʦʮʝʥʦʚʦʤʫ ʙʘʩʝʡʥʽ. ʌʘʮʽʘʣʴʥʽ ʧʝʨʝʭʦʜʠ ʤʽʞ ʯʦʨʥʠʤʠ 

ʚʫʛʣʝʮʝʚʤʽʩʥʠʤʠ ʩʢʨʝʤʝʥʽʣʠʤʠ ʪʝʨʠʛʝʥʥʦ-ʛʣʠʥʠʩʪʠʤʠ (ʃɻʍʊ ɯɯɯ) ʽ ʩʽʨʠʤʠ 

ʚʘʧʥʷʢʦʚʠʩʪʦ-ʛʣʠʥʠʩʪʦ-ʪʝʨʠʛʝʥʥʠʤʠ (ʃɻʍʊ ɯ) ʪʦʚʱʘʤʠ ʧʦʷʩʥʶʻʤʦ ʨʽʟʥʠʤʠ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤʠ ʟʦʥʠ ʢʠʩʥʝʚʦʛʦ ʤʽʥʽʤʫʤʫ (ʂʄ) ʽ ʨʽʚʥʷ ɻʂʂ ʚ ʨʽʟʥʠʭ ʯʘʩʪʠʥʘʭ 

ʙʘʩʝʡʥʫ. ʌʦʨʤʫʚʘʥʥʷ ʧʝʨʝʭʽʜʥʠʭ ʪʦʚʱ ʤʽʞ ʤʽʞ ʤʝʥʽʣʽʪʦʚʠʤʠ ʽ ʢʨʦʩʥʝʥʩʴʢʠʤʠ ʪʘ ʤʽʞ 

ʤʝʥʽʣʽʪʦʚʠʤʠ ʽ ʣʦʧôʷʥʝʮʴʢʠʤʠ ʘʙʦ ʧʦʣʷʥʠʮʴʢʠʤʠ ʧʦʚôʷʟʫʻʤʦ ʟ ʬʣʫʢʪʘʮʽʷʤʠ ʨʽʚʥʷ ɻʂʂ, 

ʘ ʪʘʢʦʞ ʥʠʞʥʴʦʾ ʪʘ ʚʝʨʭʥʴʦʾ ʛʨʘʥʠʮʴ ʟʦʥʠ ʂʄ, ʧʽʜ ʯʘʩ ʷʢʠʭ ʘʥʦʢʩʠʯʥʽ ʚʽʜʥʦʚʥʽ ʫʤʦʚʠ 

ʩʝʜʠʤʝʥʪʦʛʝʥʝʟʫ ʚʽʜʢʣʘʜʽʚ ʟʤʽʥʶʚʘʣʠʩʷ ʦʢʠʩʥʠʤʠ. 

ʉʧʽʣʴʥʘ ʜʽʷ ʧʝʚʥʠʭ ʛʝʦʣʦʛʦ-ʧʘʣʝʦʦʢʝʘʥʦʛʨʘʬʽʯʥʠʭ ʽ ʛʝʦʭʽʤʽʯʥʠʭ ʬʘʢʪʦʨʽʚ 

ʟʫʤʦʚʠʣʘ ʥʘʬʪʦʛʘʟʦʥʦʩʥʽʩʪʴ ʚʽʜʢʣʘʜʽʚ ʢʘʨʧʘʪʩʴʢʦʛʦ ʬʣʽʰʫ. ɺ ʦʜʥʦʤʫ ʦʩʘʜʦʚʦʤʫ 

ʢʦʤʧʣʝʢʩʽ ʩʬʦʨʤʫʚʘʣʠʩʷ ʷʢ ʧʦʪʫʞʥʽ ʪʦʚʱʽ ʧʩʘʤʽʪʦʣʽʪʽʚ, ʱʦ ʥʘʛʨʦʤʘʜʞʫʚʘʣʠʩʷ ʚ 

ʧʝʨʽʦʜʠ ʣʘʚʠʥʥʦʾ ʪʝʨʠʛʝʥʥʦʾ ʩʝʜʠʤʝʥʪʘʮʽʾ ʽ ʻ ʨʝʟʝʨʚʫʘʨʘʤʠ ʚʫʛʣʝʚʦʜʥʽʚ, ʪʘʢ ʽ 

ʙʽʪʫʤʽʥʦʟʥʽ ʥʘʬʪʦʤʘʪʝʨʠʥʩʴʢʽ ʢʨʝʤʝʥʠʩʪʦ-ʛʣʠʥʠʩʪʽ ʚʽʜʢʣʘʜʠ, ʫʪʚʦʨʝʥʥʷ ʷʢʠʭ ʧʦʚôʷʟʘʥʝ 

ʟʽ ʩʧʦʚʽʣʴʥʝʥʥʷʤ ʧʨʦʮʝʩʽʚ ʪʝʨʠʛʝʥʥʦʛʦ ʦʩʘʜʦʥʘʛʨʦʤʘʜʞʝʥʥʷ ʽ ʬʘʟʘʤʠ ʦʢʝʘʥʽʯʥʠʭ 

ʙʝʟʢʠʩʥʝʚʠʭ ʙʝʟʢʠʩʥʝʚʠʭ ʧʦʜʽʡ ʆɸɽ-1 (ʙʘʨʨʝʤ-ʘʣʴʙ) ʽ ʆɸɽ-4 (ʦʣʽʛʦʮʝʥ). 
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The results of the formation of the collections of the Paleontological Museum of Ivan 

Franko National University of Lviv and the role of outstanding figures in their search, 

collections and research are presented. Museum collections reproduce the history of the 

formation of paleontological (geological) sciences in the Western Ukraine, the nature and 

culture of the region from which they come. The contribution of researchers of geologists 

of the Lviv school to the development of the Paleontological Museum has been determined. 

It is indicated about unique collections and places of their origin, which are a fragment of 

the global geological development of the lithosphere in separate segments of geological 

time and create an idea of the events that existed on planet Earth billions, millions, 

thousands and hundreds of years ago. 

 

OUTSTANDING PERSONALITIES IN THE HISTORY OF PALEONTOLOGICAL 

MUSEUM OF THE IVAN FRANKO NATIONAL UNIVERSITY OF LVIV  

AND THEIR ROLE IN THE FORMATION OF COLLECTIONS  

 

Tuzyak Ya.M. 

 

ɺʩʪʫʧ. ʂʦʣʝʢʮʽʾ ʇʘʣʝʦʥʪʦʣʦʛʽʯʥʦʛʦ ʤʫʟʝʶ ʃʅʋ ʽʤʝʥʽ ɯʚʘʥʘ ʌʨʘʥʢʘ ʤʘʶʪʴ ʜʘʚʥʶ 

ʽʩʪʦʨʽʶ, ʷʢʘ ʦʭʦʧʣʶʻ ʧʦʥʘʜ 200 ʨʦʢʽʚ. ʇʝʨʰʽ ʟʙʦʨʠ ʬʦʩʠʣʽʡ ʧʦʚôʷʟʘʥʽ ʽʟ ʩʪʚʦʨʝʥʥʷʤ 

ʧʝʨʰʦʾ ʛʝʦʣʦʛʽʯʥʦʾ ʢʘʨʪʠ ɻʘʣʽʮʽʾ (çAtlas geologiczny Galicyiè. 1884ï1911 ʨʨ. ʄʘʩʰʪaʙ 

1:75 000) ʽ ʧʨʠʧʘʜʘʶʪʴ ʥʘ ʘʚʩʪʨʦ-ʫʛʦʨʩʴʢʦ-ʧʦʣʴʩʴʢʠʡ ʧʝʨʽʦʜ. ʆʜʥʘʢ çʟʦʣʦʪʘ ʜʦʙʘè 

ʩʪʘʥʦʚʣʝʥʥʷ ʛʝʦʣʦʛʽʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ ʟʘʛʘʣʦʤ ʪʘ ʇʘʣʝʦʥʪʦʣʦʛʽʯʥʦʛʦ ʤʫʟʝʶ ʟʦʢʨʝʤʘ ʷʢ 

ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ ʚʽʜʙʫʣʘʩʷ ʚ ʧʝʨʽʦʜ ʧʽʩʣʷ ɼʨʫʛʦʾ ʉʚʽʪʦʚʦʾ ʚʽʡʥʠ ʽ 

ʧʦʚôʷʟʘʥʘ ʟ ʧʦʩʪʘʪʪʶ ɸʢʘʜʝʤʽʢʘ ɭʚʛʝʥʘ ʃʘʟʘʨʝʥʢʘ, ʽʤôʷ ʷʢʦʛʦ ʥʘʟʘʚʞʜʠ ʟʘʢʘʨʙʦʚʘʥʝ ʚ 

ʽʩʪʦʨʽʾ ʥʘʫʢʦʚʦʾ ʩʧʽʣʴʥʦʪʠ ʋʢʨʘʾʥʠ ʪʘ ʩʚʽʪʫ. ʇʦʻʜʥʘʥʥʷ ʦʩʦʙʠʩʪʠʭ ʷʢʦʩʪʝʡ ʽ 

ʩʝʨʝʜʦʚʠʱʘ, ʚ ʷʢʦʤʫ ʜʦʚʝʣʦʩʷ ʞʠʪʠ, ʥʘʚʯʘʪʠʩʷ, ʧʨʘʮʶʚʘʪʠ, ʧʦʨʦʜʠʣʠ ʬʝʥʦʤʝʥ 

ʦʩʦʙʠʩʪʦʩʪʽ ɭʚʛʝʥʘ ʂʦʩʪʷʥʪʠʥʦʚʠʯʘ ʃʘʟʘʨʝʥʢʘ ï ʧʝʜʘʛʦʛʘ, ʥʘʫʢʦʚʮʷ, ʦʨʛʘʥʽʟʘʪʦʨʘ, 

ʢʝʨʽʚʥʠʢʘ. ʉʘʤʝ ʚ ʮʝʡ ʯʘʩ ʟ ʜʝʪʘʣʴʥʠʤ ʛʝʦʣʦʛʽʯʥʠʤ ʚʠʚʯʝʥʥʷʤ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ, 

ʩʪʘʥʦʚʣʝʥʥʷʤ ʝʢʦʥʦʤʽʢʠ ʪʘ ʚʽʜʙʫʜʦʚʦʶ ʤʽʩʪ ʧʽʩʣʷ ʚʽʡʥʠ ʫ ʇʘʣʝʦʥʪʦʣʦʛʽʯʥʠʡ ʤʫʟʝʡ (ʥʘ 

ʪʦʡ ʯʘʩ ɻʝʦʣʦʛʽʯʥʠʡ ʤʫʟʝʡ) ʥʘʜʭʦʜʠʪʴ ʙʘʛʘʪʠʡ ʪʘ ʨʽʟʥʦʤʘʥʽʪʥʠʡ ʟʘ ʩʠʩʪʝʤʘʪʠʯʥʦʶ 

ʧʨʠʥʘʣʝʞʥʽʩʪʶ, ʚʽʢʦʚʠʤ ʜʽʘʧʘʟʦʥʦʤ ʪʘ ʛʝʦʛʨʘʬʽʻʶ ʟʥʘʭʽʜʦʢ ʧʘʣʝʦʥʪʦʣʦʛʽʯʥʠʡ ʤʘʪʝʨʽʘʣ. 

ʄʫʟʝʡʥʠʤ ʝʢʩʧʦʥʘʪʘʤ ʥʘʣʝʞʠʪʴ ʨʦʣʴ ʥʦʩʽʾʚ ʙʝʟʮʽʥʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʽʩʪʦʨʽʶ, ʧʨʠʨʦʜʫ 

ʪʘ ʢʫʣʴʪʫʨʫ ʢʨʘʶ, ʟ ʷʢʦʛʦ ʚʦʥʠ ʧʦʭʦʜʷʪʴ, ʘ ʾʭʥʷ ʧʦʷʚʘ ʫ ʤʫʟʝʷʭ ʟʘʚʜʷʯʫʻ ʚʘʞʢʽʡ ʧʨʘʮʽ ʽ 

ʚʽʜʜʘʥʦʩʪʽ ʩʚʦʾʡ ʩʧʨʘʚʽ ʥʘʫʢʦʚʮʽʚ, ʷʢʽ ʜʦʢʣʘʣʠ ʟʫʩʠʣʴ ʱʦʜʦ ʧʦʰʫʢʽʚ, ʚʠʚʯʝʥʥʷ ʪʘ 

ʧʦʧʦʚʥʝʥʥʷ ʤʫʟʝʡʥʠʭ ʢʦʣʝʢʮʽʡ. 

ɸʥʘʣʽʟ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʴ, ʬʦʨʤʫʣʶʚʘʥʥʷ ʧʨʦʙʣʝʤʠ, ʘʢʪʫʘʣʴʥʽʩʪʴ ʾʾ 

ʚʠʨʽʰʝʥʥʷ. ʋ ʧʨʦʮʝʩʽ ʘʥʘʣʽʟʫ ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʜʞʝʨʝʣ (ɹʽʣʦʥʽʞʢʘ, ʄʘʪʢʦʚʩʴʢʠʡ, 

ʇʘʚʣʫʥʴ, ʉʣʠʚʢʦ, 2010; ɺʷʣʦʚ, ɺʝʥʛʣʠʥʩʢʠʡ, ɻʦʣʝʚ, ɻʦʨʝʮʢʠʡ, ɻʦʨʙʘʯ, ʂʫʜʨʠʥ, 1956; 

ʊʫʟʷʢ, 2021; Tuzyak, 2021ʘ; Tuzyak, 2021b ʪʘ ʽʥ.) ʟôʷʩʦʚʘʥʦ, ʱʦ ʚʠʥʠʢʥʝʥʥʷ 

ɻʝʦʣʦʛʽʯʥʦʛʦ/ʇʘʣʝʦʥʪʦʣʦʛʽʯʥʦʛʦ ʤʫʟʝʶ ʩʧʦʯʘʪʢʫ ʫ ʉʭʽʜʥʽʡ ɭʚʨʦʧʽ, ʘ ʟʛʦʜʦʤ ʥʘ ɿʘʭʦʜʽ 

ʋʢʨʘʾʥʠ ʫ ʃʴʚʽʚʩʴʢʦʤʫ ʋʥʽʚʝʨʩʠʪʝʪʽ ʤʘʻ ʜʘʚʥʶ ʽʩʪʦʨʽʶ, ʪʽʩʥʦ ʧʦʚôʷʟʘʥʝ ʟ ʝʪʘʧʦʤ 

ʩʪʘʥʦʚʣʝʥʥʷ ʛʝʦʣʦʛʽʾ ʽ ʾʾ ʩʢʣʘʜʦʚʦʾ ʧʘʣʝʦʥʪʦʣʦʛʽʾ ʫ ʩʚʽʪʦʚʦʤʫ ʤʘʩʰʪʘʙʽ. ɺʠʟʥʘʯʥʘ ʨʦʣʴ ʫ 
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43 

 

ʟʘʩʥʫʚʘʥʥʽ ʮʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘʣʝʞʠʪʴ ʤ. ʃʴʚʽʚ ï ʛʦʣʦʚʥʦʤʫ ʦʩʝʨʝʜʢʫ, ʜʝ ʟʦʩʝʨʝʜʞʝʥʽ 

ʟʘʢʣʘʜʠ, ʚ ʷʢʠʭ ʚʽʜʙʫʚʘʣʦʩʷ ʛʝʦʣʦʛʽʯʥʝ ʚʠʚʯʝʥʥʷ ʪʝʨʝʥʽʚ ʉʭʽʜʥʦʾ ɭʚʨʦʧʠ ʟ ʫʢʣʘʜʘʥʥʷʤ 

ɻʝʦʣʦʛʽʯʥʦʛʦ ɸʪʣʘʩʫ ɻʘʣʽʮʽʾ.  

ʄʝʪʘ ʩʪʘʪʪʽ ï ʟô̫ ʩʫʚʘʪʠ ʚʥʝʩʦʢ ʜʦʩʣʽʜʥʠʢʽʚ ʛʝʦʣʦʛʽʾ ʽ ʧʘʣʝʦʥʪʦʣʦʛʽʾ ʨʽʟʥʠʭ 

ʧʦʢʦʣʽʥʴ ʽ ʧʝʨʽʦʜʽʚ ʫ ʨʦʟʚʠʪʦʢ ʅʘʫʢ ʧʨʦ ɿʝʤʣʶ, ʩʫʯʘʩʥʽ ʪʝʥʜʝʥʮʽʾ ʪʘ ʤʽʩʮʝ 

ʇʘʣʝʦʥʪʦʣʦʛʽʯʥʦʛʦ ʤʫʟʝʶ ʫ ʩʠʩʪʝʤʽ ʽʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʠʭ ʽ ʧʨʠʨʦʜʥʠʭ ʮʽʥʥʦʩʪʝʡ. 

ʌʘʢʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ ʪʘ ʤʝʪʦʜʦʣʦʛʽʷ ʜʦʩʣʽʜʞʝʥʴ. ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʫ 

ʇʘʣʝʦʥʪʦʣʦʛʽʯʥʦʤʫ ʤʫʟʝʾ ʬʦʩʠʣʽʾ ʩʪʘʥʦʚʣʷʪʴ 95 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʝʢʩʧʦʥʘʪʽʚ. 

ʆʜʥʘʢ ʢʨʽʤ ʚʠʢʦʧʥʠʭ ʦʨʛʘʥʽʟʤʽʚ ʪʫʪ ʻ ʢʦʣʝʢʮʽʾ ʟʥʘʨʷʜʴ ʧʨʘʮʽ ʜʘʚʥʽʭ ʣʶʜʝʡ, ʩʣʽʜʽʚ 

ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ (ʽʭʥʦʬʦʩʠʣʽʡ), ʤʝʭʘʥʦʛʣʽʬʽʚ (ʪʝʢʩʪʫʨ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʩʬʦʨʤʦʚʘʥʠʭ 

ʚʥʘʩʣʽʜʦʢ ʜʽʷʣʴʥʦʩʪʽ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ), ʧʩʝʚʜʦʬʦʩʠʣʽʡ. ʄʫʟʝʡʥʽ ʟʽʙʨʘʥʥʷ 

ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʦ ʽ ʟʛʨʫʧʦʚʘʥʦ ʫ 12 ʚʠʩʪʘʚʢʦʚʦ-ʪʝʤʘʪʠʯʥʠʭ ʚʽʜʜʽʣʽʚ ï ʩʠʩʪʝʤʘʪʠʯʥʦʾ 

ʧʘʣʝʦʥʪʦʣʦʛʽʾ, ʽʩʪʦʨʠʯʥʦʾ ʛʝʦʣʦʛʽʾ, ʙʽʦʪʠ ʘʥʪʨʦʧʦʛʝʥʫ, ʧʘʣʝʦʙʦʪʘʥʽʢʠ, ʧʘʣʝʦʝʢʦʣʦʛʽʾ, 

ʽʭʥʦʬʦʩʠʣʽʡ, ʤʝʭʘʥʦʛʣʽʬʽʚ, ʪʠʧʽʚ ʙʽʦʛʝʥʥʠʭ ʚʘʧʥʷʢʽʚ, ʟʥʘʨʷʜʴ ʧʨʘʮʽ ʜʘʚʥʽʭ ʣʶʜʝʡ, 

ʧʩʝʚʜʦʬʦʩʠʣʽʡ, ʙʽʦʪʠ ʤ. ʃʴʚʽʚ ʪʘ ʡʦʛʦ ʦʢʦʣʠʮʴ, ʢʦʣʝʢʮʽʾ ʥʘʚʯʘʣʴʥʠʭ ʧʨʘʢʪʠʢ.  

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ɼʦ ʬʘʭʦʚʠʭ ʽʥʪʝʨʝʩʽʚ ɭʚʛʝʥʘ ʃʘʟʘʨʝʥʢʘ 

ʥʘʣʝʞʘʣʘ ʤʽʥʝʨʘʣʦʛʽʷ, ʦʜʥʘʢ ʡʦʛʦ ʽʤô̫  ʪʘʢʦʞ ʫʚʽʡʰʣʦ ʚ ʧʘʣʝʦʥʪʦʣʦʛʽʶ. ɯʚʘʥ 

ɺʝʥʛʣʽʥʩʴʢʠʡ (ʟʘʚʽʜʫʚʘʯ ɻʝʦʣʦʛʽʯʥʦʛʦ/ʇʘʣʝʦʥʪʦʣʦʛʽʯʥʦʛʦ ʤʫʟʝʶ ʫ ʧʝʨʽʦʜ 1947ï1953) ʚ 

ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʥʷ ʤʽʦʮʝʥʦʚʠʭ ʬʦʨʘʤʽʥʽʬʝʨ ɿʘʢʘʨʧʘʪʪʷ ʚʠʜʽʣʠʚ ʥʦʚʠʡ ʚʠʜ ʽ ʥʘʟʚʘʚ 

ʡʦʛʦ ʥʘ ʯʝʩʪʴ ɭʚʛʝʥʘ ʂʦʩʪʷʥʪʠʥʦʚʠʯʘ. ɺʠʜ Nodobaculariella lazarenkovi Vengl insky, 

1962, ʦʧʠʩʘʥʠʡ ʚ ʤʦʥʦʛʨʘʬʽʾ çɹʽʦʩʪʨʘʪʠʛʨʘʬʽʷ ʤʽʦʮʝʥʫ ɿʘʢʘʨʧʘʪʪʷ ʟʘ ʬʘʫʥʦʶ 

ʬʦʨʘʤʽʥʽʬʝʨè (ɺʝʥʛʣʽʥʩʴʢʠʡ, 1962) ʫʚʽʡʰʦʚ ʫ ʤʽʞʥʘʨʦʜʥʫ ʙʘʟʫ ʜʘʥʠʭ ʬʦʩʠʣʽʡ 

(https://www.marinespecies.org/foraminifera/aphia.php?p=sourcedetails&id=289141). 

ʂʦʣʝʢʮʽʷ ʬʦʨʘʤʽʥʽʬʝʨ ʤʽʦʮʝʥʫ ɿʘʢʘʨʧʘʪʪʷ ʟʙʝʨʽʛʘʻʪʴʩʷ ʫ ʇʘʣʝʦʥʪʦʣʦʛʽʯʥʦʤʫ ʤʫʟʝʾ 

ʃʅʋ ʽ ʤʘʻ ʤʽʞʥʘʨʦʜʥʝ ʟʥʘʯʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʤʽʩʪʠʪʴ ʛʦʣʦʪʠʧʠ ï ʝʪʘʣʦʥʠ ʚʧʝʨʰʝ 

ʚʠʷʚʣʝʥʠʭ ʡ ʦʧʠʩʘʥʠʭ ʧʘʣʝʦʦʨʛʘʥʽʟʤʽʚ.  

ʋ ʜʨʫʛʽʡ ʧʦʣʦʚʠʥʽ 60-ʭ ʨʦʢʽʚ ʍʍ ʩʪ. ʚ ʧʨʦʮʝʩʽ ʥʘʫʢʦʚʦʾ ʝʢʩʧʝʜʠʮʽʾ ʧʨʦʬʝʩʦʨʩʴʢʦ-

ʚʠʢʣʘʜʘʮʴʢʦʛʦ ʩʢʣʘʜʫ ʢʘʬʝʜʨʠ ʽʩʪʦʨʠʯʥʦʾ ʛʝʦʣʦʛʽʾ ʽ ʧʘʣʝʦʥʪʦʣʦʛʽʾ ʛʝʦʣʦʛʽʯʥʦʛʦ 

ʬʘʢʫʣʴʪʝʪʫ ʃʅʋ (ɺ. ɻʦʨʝʮʴʢʠʡ, ɯ. ɺʝʥʛʣʽʥʩʴʢʠʡ, ɺ. ʇʦʣʢʫʥʦʚ) (ʈʠʩ. 1) ʚʠʷʚʣʝʥʦ 

ʬʨʘʛʤʝʥʪʠ ʩʢʝʣʝʪʘ ʤʘʤʫʪʘ ʚ ʢʘʨô̒ ʨʽ ʟ ʚʠʜʦʙʫʪʢʫ ʩʘʤʦʨʦʜʥʦʾ ʩʽʨʢʠ (ʤ. ʅʦʚʠʡ ʈʦʟʜʽʣ, 

ʃʴʚʽʚʩʴʢʘ ʦʙʣ.). ʋ 1977 ʨ. ʙʫʣʦ ʟʥʘʡʜʝʥʦ ʱʝ ʦʜʠʥ ʬʨʘʛʤʝʥʪ ʩʢʝʣʝʪʘ ʤʘʤʫʪʘ ï ʩʪʝʛʥʦʚʫ 

ʢʽʩʪʢʫ, ʧʽʜ ʯʘʩ ʚʧʦʨʷʜʢʫʚʘʥʥʷ ʜʦʨʦʛʠ ʧʦ ʚʫʣ. ʊʦʧʦʣʴʥʽʡ (ʤ. ʃʴʚʽʚ). ɰʾ ʧʨʠʥʘʣʝʞʥʽʩʪʴ ʜʦ 

ʤʘʤʫʪʽʚ ʚʠʟʥʘʯʠʚ ɯ. ʉʚʻʰʥʽʢʦʚ ʙʘʪʴʢʦ ʧʨʦʬʝʩʦʨʘ ʛʝʦʣʦʛʽʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ ʂ.ɯ. 

ʉʚʻʰʥʽʢʦʚʘ (ʄʘʮʢʝʚʠʡ, 2001). ʉʴʦʛʦʜʥʽ ʢʽʩʪʢʠ ʚʠʤʝʨʣʠʭ ʪʚʘʨʠʥ ʚʠʩʪʘʚʣʝʥʽ ʚ ʝʢʩʧʦʟʠʮʽʾ 

ʚʽʜʜʽʣʫ ʙʽʦʪʠ ʘʥʪʨʦʧʦʛʝʥʫ ʇʘʣʝʦʥʪʦʣʦʛʽʯʥʦʛʦ ʤʫʟʝʶ. ɿʥʘʭʽʜʢʠ ʤʘʤʫʪʽʚ ʥʘʜʟʚʠʯʘʡʥʦ 

ʮʽʥʥʽ ʯʝʨʝʟ ʾʭ ʨʽʜʢʽʩʥʝ ʚʠʷʚʣʝʥʥʷ ʪʘ ʤʘʶʪʴ ʚʘʞʣʠʚʝ ʥʘʫʢʦʚʝ ʟʥʘʯʝʥʥʷ, ʱʦʙ ʜʘʪʠ 

ʚʽʜʧʦʚʽʜʴ ʥʘ ʧʠʪʘʥʥʷ: ʭʪʦ ʞʠʚ, ʢʦʣʠ ʞʠʚ ʪʘ ʯʦʤʫ ʟʥʠʢ.  

ʅʘʧʨʠʢʽʥʮʽ 40-ʭ ʨʦʢʽʚ ʍʍ ʩʪ. ʥʘ ʪʝʨʠʪʦʨʽʾ ʃʴʚʦʚʘ ʃ. ʂʫʜʨʽʥʠʤ ʽ ɺ. ɻʦʨʝʮʴʢʠʤ ʧʽʜ 

ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʛʝʦʣʦʛʽʯʥʦʾ ʧʨʘʢʪʠʢʠ ʚʠʷʚʣʝʥʽ ʧʘʤô̫ ʪʢʠ ʜʦʙʠ ʤʝʟʦʣʽʪʫ ʽ ʧʘʣʝʦʣʽʪʫ 

(27200ï8500 ʪʠʩ. ʨʦʢʽʚ ʪʦʤʫ). ʊʘʢʦʞ ʦʙʩʪʝʞʝʥʥʷ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʄ.ʖ. ʉʤʽʰʢʦʤ ʪʘ ɯ.ʂ. 

ʉʚʻʰʥʽʢʦʚʠʤ ï ʙʘʪʴʢʘʤʠ ʛʝʦʣʦʛʽʚ ʜʦʮʝʥʪʘ ʈʦʤʘʥʘ ʉʤʽʰʢʘ ʪʘ ʧʨʦʬʝʩʦʨʘ ʂʠʨʠʣʘ 

ʉʚʻʰʥʽʢʦʚʘ. ɺ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʴ ʚʠʷʚʣʝʥʦ ʪʨʠ ʧʦʩʝʣʝʥʥʷ ʜʦʙʠ ʤʝʟʦʣʽʪʫ ï ʃʴʚʽʚ ɯ 

(ʫʨʦʯʠʱʝ ɻʦʣʦʩʢʦïʃʴʚʽʚʩʴʢʘ ʉʘʭʘʨʘ), ʃʴʚʽʚ ɯɯ (ʂʫʨʪʫʤʦʚʘ ɻʦʨʘ), ʃʴʚʽʚ ɯɯɯ 

(ʨʦʟʪʘʰʦʚʘʥʝ ʥʘ ʧʘʛʦʨʙʘʭ ʚ ʢʽʥʮʽ ʚʫʣ. ɿʘʤʘʨʪʠʥʽʚʩʴʢʦʾ) (ʄʘʮʢʝʚʠʡ, 2001). ʋ ʩʢʝʣʴʥʦ-

ʧʝʯʝʨʥʠʭ ʢʦʤʧʣʝʢʩʘʭ ʮʠʭ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʴ ʟʥʘʡʜʝʥʽ ʨʝʰʪʢʠ ʪʚʘʨʠʥ (ʧʣʝʡʩʪʦʮʝʥ-

ʛʦʣʦʮʝʥ): ʚʝʣʠʢʦʨʦʛʦʛʦ ʦʣʝʥʷ, ʰʝʨʩʪʠʩʪʦʛʦ ʥʦʩʦʨʦʛʘ, ʧʝʯʝʨʥʦʛʦ ʚʝʜʤʝʜʷ, ʦʣʝʥʷ, ʙʠʢʘ, 

ʢʘʙʘʥʘ. ɿʥʘʨʷʜʜʷ ʧʨʘʮʽ ʽ ʨʝʰʪʢʠ ʪʚʘʨʠʥ ʤʽʩʪʷʪʴʩʷ ʚ ʝʢʩʧʦʟʠʮʽʷʭ ʇʘʣʝʦʥʪʦʣʦʛʽʯʥʦʛʦ 

ʤʫʟʝʶ. 

ʆʢʨʝʤʦʾ ʫʚʘʛʠ ʟʘʩʣʫʛʦʚʫʻ ʢʦʣʝʢʮʽʷ ʽʭʥʦʬʦʩʠʣʽʡ ï ʙʽʦʛʣʽʬʽʚ ʽ ʤʝʭʘʥʦʛʣʽʬʽʚ ʄ. 

ʃʦʤʥʽʮʴʢʦʛʦ, ʈ. ɿʫʙʝʨʘ, ʆ. ɺʷʣʦʚʘ ʪʘ ʗ. ʂʫʣʴʯʠʮʴʢʦʛʦ (ɺʷʣʦʚ, ɺʝʥʛʣʠʥʩʢʠʡ, ɻʦʣʝʚ, 
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ɻʦʨʝʮʢʠʡ, ɻʦʨʙʘʯ, ʂʫʜʨʠʥ, 1956). ʉʣʽʜʠ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʧʪʘʭʽʚ ʽ ʪʚʘʨʠʥ ʚʠʷʚʣʝʥʽ ʆ. 

ɺʷʣʦʚʠʤ ʚ ʤʽʦʮʝʥʽ ʇʝʨʝʜʢʘʨʧʘʪʪʷ ʻ ʫʥʽʢʘʣʴʥʠʤʠ, ʧʦʪʨʝʙʫʶʪʴ ʦʭʦʨʦʥʠ ʽ ʧʦʧʫʣʷʨʠʟʘʮʽʾ. 

ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ  

 

ʈʠʩ. 1. ɿʥʘʭʽʜʢʠ ʨʝʰʪʦʢ ʤʘʤʫʪʘ ʚ ʢʘʨô̒ ʨʽ ʟ ʚʠʜʦʙʫʪʢʫ ʩʘʤʦʨʦʜʥʦʾ ʩʽʨʢʠ (ʤ. ʅʦʚʠʡ 

ʈʦʟʜʽʣ, ʃʴʚʽʚʩʴʢʘ ʦʙʣ.). ʅʘ ʬʦʪʦ ɺ.ʆ. ɻʦʨʝʮʴʢʠʡ (ʣʽʚʦʨʫʯ), ɯ.ɺ. ɺʝʥʛʣʽʥʩʴʢʠʡ (ʫ ʮʝʥʪʨʽ), 

ɺ.ʌ. ʇʦʣʢʫʥʦʚ (ʧʨʘʚʦʨʫʯ). 

ʽʩʥʫʻ ʣʠʰʝ 4 ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ ʪʘʢʦʛʦ ʨʽʚʥʷ ï ʋʛʦʨʱʠʥʘ, ɼʦʣʠʥʘ ʉʤʝʨʪʽ (ʂʘʣʽʬʦʨʥʽʷ, 

ʉʐɸ), ʂʘʟʘʭʩʪʘʥ ʡ ʋʢʨʘʾʥʘ. ʋ 1910 ʨ. ʈ. ɿʫʙʝʨʦʤ ʟʘʩʥʦʚʥʠʢʦʤ ɻʝʦʣʦʛʽʯʥʦʛʦ ʤʫʟʝʶ ʟ 

ʪʝʨʠʪʦʨʽʾ ʌʣʽʰʦʚʠʭ ʂʘʨʧʘʪ ʚʧʝʨʰʝ ʦʧʠʩʘʥʽ Lorenzinia carpathica (Zuber, 1910) ï 

ʟʽʨʯʘʩʪʽ ʩʣʽʜʠ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʩʠʜʷʯʠʭ ʢʽʣʴʯʘʩʪʠʭ ʯʝʨʚʽʚ. ʋ 1895 ʨ. ʄ. ʃʦʤʥʽʮʴʢʠʤ ʧʨʠ 

ʩʢʣʘʜʘʥʥʽ ʛʝʦʣʦʛʽʯʥʦʛʦ ʘʪʣʘʩʫ ɻʘʣʽʮʽʾ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʡ ʦʧʠʩʘʥʽ Glossifungites saxicava 

Lomnicky, 1895 U-ʧʦʜʽʙʥʽ ʥʽʨʢʠ. ʅʘ ʧʦʯʘʪʢʫ 80-ʭ ʨʦʢʽʚ ʍʍ ʩʪ. ʚʝʣʠʢʘ ʢʦʣʝʢʮʽʷ ʩʣʽʜʽʚ 

ʧʦʚʟʘʥʥʷ, ʭʦʜʽʥʥʷ, ʟʘʨʠʚʘʥʥʷ ʟʽʙʨʘʥʘ ʟʘʚʽʜʫʚʘʯʝʤ ʢʘʬʝʜʨʠ ʽʩʪʦʨʠʯʥʦʾ ʛʝʦʣʦʛʽʾ ʽ 

ʧʘʣʝʦʥʪʦʣʦʛʽʾ ʧʨʦʬʝʩʦʨʦʤ ʗ. ʂʫʣʴʯʠʮʴʢʠʤ. ɺʩʽ ʮʽ ʽʭʥʦʬʦʩʠʣʽʾ ʤʘʶʪʴ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ 

ʧʨʠ ʚʽʜʪʚʦʨʝʥʥʽ ʧʘʣʝʦʩʝʨʝʜʦʚʠʱ ʪʘ ʧʘʣʝʦʛʝʦʛʨʘʬʽʯʥʠʭ ʨʝʢʦʥʩʪʨʫʢʮʽʷʭ. ʉʴʦʛʦʜʥʽ ʚʦʥʠ 

ʩʪʚʦʨʶʶʪʴ ʝʢʩʧʦʟʠʮʽʶ ʚʽʜʜʽʣʫ ʽʭʥʦʬʦʩʠʣʽʡ ʽ ʤʝʭʘʥʦʛʣʽʬʽʚ ʇʘʣʝʦʥʪʦʣʦʛʽʯʥʦʛʦ ʤʫʟʝʶ.  

ɺʠʩʥʦʚʦʢ. ʇʘʣʝʦʥʪʦʣʦʛʽʯʥʠʡ ʤʫʟʝʡ ʃʅʋ ʽʤʝʥʽ ɯʚʘʥʘ ʌʨʘʥʢʘ ʤʽʩʪʠʪʴ ʫʥʽʢʘʣʴʥʽ, 

ʨʽʜʢʽʩʥʽ ʽ ʮʽʥʥʽ ʢʦʣʝʢʮʽʾ ʚʠʢʦʧʥʠʭ ʦʨʛʘʥʽʟʤʽʚ, ʟʥʘʨʷʜʴ ʧʨʘʮʽ, ʽʭʥʦʬʦʩʠʣʽʡ, ʷʢʽ ʤʘʶʪʴ 

ʚʘʞʣʠʚʝ ʥʘʫʢʦʚʝ ʡ ʧʨʠʢʣʘʜʥʝ ʟʥʘʯʝʥʥʷ ʽ ʩʪʘʥʦʚʣʷʪʴ ʥʘʮʽʦʥʘʣʴʥʝ ʥʘʜʙʘʥʥʷ. 

ʇʘʣʝʦʥʪʦʣʦʛʽʯʥʽ (ʛʝʦʣʦʛʽʯʥʽ) ʦʙôʻʢʪʠ, ʷʢʽ ʩʣʫʛʫʚʘʣʠ ʬʘʢʪʠʯʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʘʙʦ 

ʦʙôʻʢʪʘʤʠ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʚʠʚʯʝʥʽ ʟ ʧʦʜʘʣʴʰʠʤ ʦʧʫʙʣʽʢʫʚʘʥʥʷʤ ʦʪʨʠʤʘʥʠʭ 
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ʨʝʟʫʣʴʪʘʪʽʚ ʚ ʦʙʣʘʩʪʽ ʧʨʠʨʦʜʥʠʯʠʭ ʥʘʫʢ (ʟʦʢʨʝʤʘ ʅʘʫʢ ʧʨʦ ɿʝʤʣʶ) ï ʩʧʨʘʚʝʜʣʠʚʦ 

ʬʦʨʤʫʶʪʴ ʥʘʫʢʦʚʫ, ʽʩʪʦʨʠʯʥʫ ʡ ʤʝʤʦʨʽʘʣʴʥʫ ʩʧʘʜʱʠʥʫ. ʄʫʟʝʡʥʽ ʬʦʥʜʠ (ʢʦʣʝʢʮʽʾ, 

ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʽ ʧʨʘʮʽ, ʘʪʣʘʩʠ, ʜʦʚʽʜʥʠʢʠ) ʪʘ ʽʥʰʽ ʧʨʝʜʤʝʪʠ ʇʘʣʝʦʥʪʦʣʦʛʽʯʥʦʛʦ ʤʫʟʝʶ 

ʩʪʘʥʦʚʣʷʪʴ ʢʫʣʴʪʫʨʥʦ-ʥʘʮʽʦʥʘʣʴʥʝ ʥʘʜʙʘʥʥʷ. ɺʦʥʠ ʚʽʜʦʙʨʘʞʘʶʪʴ ʥʝ ʣʠʰʝ ʧʽʜʚʘʣʠʥʠ 

ʟʘʢʣʘʜʝʥʥʷ çʭʨʘʤʫ ʤʫʟè ʛʝʦʣʦʛʽʯʥʠʭ ʥʘʫʢ ʫ ʉʭʽʜʥʽʡ ɭʚʨʦʧʽ, ʘʣʝ ʡ, ʧʦʯʠʥʘʶʯʠ ʟ ʍɯʍ ʩʪ., 

ʟʙʝʨʽʛʘʶʪʴ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ ʜʦʨʦʙʦʢ (ʧʦʥʘʜ 250 ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ) ʥʝ ʦʜʥʦʛʦ 

ʧʦʢʦʣʽʥʥʷ ʛʝʦʣʦʛʽʚ (ʧʘʣʝʦʥʪʦʣʦʛʽʚ) ʩʚʽʪʦʚʦʛʦ ʨʽʚʥʷ, ʷʢʽ ʧʨʘʮʶʚʘʣʠ ʫ ʃʴʚʽʚʩʴʢʦʤʫ 

ʋʥʽʚʝʨʩʠʪʝʪʽ ʫʧʨʦʜʦʚʞ 200 ʨʦʢʽʚ.  
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In view of the exceptional scientific value of meteorites, in our opinion, the legislation of 

Ukraine regarding the ownership of meteorites should be strengthened, emphasizing that 

meteorites that fell or were found on the territory of our state cannot be privately owned, 

but should belong to the state. Meteorite samples should first of all replenish the collections 

of national scientific museums and institutions, under such conditions meteorites will be 

properly studied and stored, observing the necessary rules for their conservation and long-

term storage. Meteorite samples should also be exchanged with scientists and meteorite 

experts from different countries. In general, these measures will contribute to raising the 

prestige of national science and the state of Ukraine. 

 

LEGISLATION OF UKRAINE AND OTHER COUNTRIES ON OWNERSHIP OF 

METEORITES  

 

Shyrinbekova S.N. 

 

ɺʩʪʫʧ. ʆʩʪʘʥʥʽʤʠ ʨʦʢʘʤʠ ʟʨʦʩʪʘʻ ʷʢ ʥʘʫʢʦʚʠʡ ʽʥʪʝʨʝʩ ʜʦ ʤʝʪʝʦʨʠʪʽʚ ʩʝʨʝʜ 

ʬʘʭʽʚʮʽʚ, ʪʘʢ  ̔ ʥʘʙʠʨʘʻ ʦʙʝʨʪʽʚ ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʤʝʪʝʦʨʠʪʘʤʠ ʩʝʨʝʜ ʰʠʨʦʢʦʛʦ ʟʘʛʘʣʫ. 

ɺʽʜʦʤʦ, ʱʦ ʤʝʪʝʦʨʠʪʠ ʻ ʫʥʽʢʘʣʴʥʠʤ ʜʞʝʨʝʣʦʤ ʥʘʫʢʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʧʝʨʚʠʥʥʫ 

ʝʚʦʣʶʮʽʾ ʨʝʯʦʚʠʥʠ ʉʦʥʷʯʥʦʾ ʩʠʩʪʝʤʠ (ʉʦʙʦʪʦʚʠʯ, ʉʝʤʝʥʝʥʢʦ, 1975). ʈʽʜʢʽʩʥʽʩʪʴ ʪʘ 

ʝʢʟʦʪʠʯʥʽʩʪʴ ʤʝʪʝʦʨʠʪʽʚ ʨʦʙʣʪ̫ʴ ʾʭ ʧʨʠʚʘʙʣʠʚʠʤʠ ʥʝ ʪʽʣʴʢʠ ʜʣʷ ʥʘʫʢʦʚʮʽʚ, ʘ ʡ ʜʣʷ 

ʢʦʣʝʢʮʽʦʥʝʨʽʚ, ʪʦʨʛʦʚʮʽʚ ʤʝʪʝʦʨʠʪʘʤʠ, ʧʦʮʽʥʦʚʫʚʘʯʽʚ ʚʠʨʦʙʽʚ ʟ ʤʝʪʝʦʨʠʪʥʦʾ ʨʝʯʦʚʠʥʠ. 

ɿʙʽʣʴʰʝʥʥʷ ʪʦʨʛʽʚʣʽ ʤʝʪʝʦʨʠʪʘʤʠ ʚʠʢʣʠʢʘʻ ʧʠʪʘʥʥʷ ʱʦʜʦ ʧʨʘʚ ʚʣʘʩʥʦʩʪʽ ʪʘ ʢʦʥʪʨʦʣʶ 

ʥʘʜ ʥʠʤʠ. 

ɸʥʘʣʽʟ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʴ, ʬʦʨʤʫʣʶʚʘʥʥʷ ʧʨʦʙʣʝʤʠ, ʘʢʪʫʘʣʴʥʽʩʪʴ ʾʾ 

ʚʠʨʽʰʝʥʥʷ. ʇʦʚʦʜʞʝʥʥʷ ʟ ʤʝʪʝʦʨʠʪʘʤʠ ʫ ʩʚʽʪʽ ʨʝʛʫʣʶʻʪʴʩʷ ʷʢ ʥʦʨʤʘʤʠ ʤʽʞʥʘʨʦʜʥʦʛʦ 

ʧʨʘʚʘ, ʪʘʢʽ ʽ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʤʽʩʮʝʚʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʨ̔ʟʥʠʭ ʢʨʘʾʥ. ɿʘʢʦʥʦʜʘʚʩʪʚʦ ʱʦʜʦ 

ʧʨʘʚʘ ʚʣʘʩʥʦʩʪʽ ʥʘ ʤʝʪʝʦʨʠʪʠ ʨʽʟʥʠʪʴʩʷ ʤʽʞ ʢʨʘʾʥʘʤʠ ʫ ʰʠʨʦʢʦʤʫ ʜʽʘʧʘʟʦʥʽ. ʅʠʟʢʫ 

ʢʨʘʾʥ, ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʥʘʫʢʦʚʠʭ ʨʦʙ̔ʪ (Gounelle, Gounelle, 2019; Schmitt, 2002), ʟʘ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʟʘʢʦʥʫ ʧʨʦ ʧʨʘʚʦ ʚʣʘʩʥʦʩʪʽ ʥʘ ʤʝʪʝʦʨʠʪʠ ʪʘ ʢʦʥʪʨʦʣʴ ʥʘʜ ʥʠʤʠ ʤʦʞʥʘ 

ʧʦʜʽʣʠʪʠ ʥʘ ʜʚʽ ʦʩʥʦʚʥʽ ʛʨʫʧʠ: 1) ʢʨʘʾʥʠ ʟ ʯʽʪʢʦ ʚʠʟʥʘʯʝʥʠʤ ʧʨʘʚʦʤ ʚʣʘʩʥʦʩʪʽ, ʜʦ ʮʽʻʾ 

ʛʨʫʧʠ ʥʘʣʝʞʘʪʴ ʢʨʘʾʥʠ ʟ ʨʦʟʚʠʥʫʪʦʶ ʝʢʦʥʦʤʽʢʦʶ; 2) ʢʨʘʾʥʠ ʙʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘʢʦʛʦ 

ʟʘʢʦʥʫ (ʧʨʘʚʘ), ʷʢ ʧʨʘʚʠʣʦ ʮʝ ʢʨʘʾʥʠ ʟ ʝʢʦʥʦʤʽʢʦʶ, ʱʦ ʨʦʟʚʠʚʘʻʪʴʩʷ. 

1. ʂʨʘʾʥʠ ʟ ʯʽʪʢʦ ʚʠʟʥʘʯʝʥʠʤ ʧʨʘʚʦʤ ʚʣʘʩʥʦʩʪʽ ʥʘ ʤʝʪʝʦʨʠʪ ʤʦʞʥʘ ʧʦʜʽʣʠʪʠ ʥʘ 

ʛʨʫʧʠ ʟʘʣʝʞʥʦ ʚʽʜ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠʚʘʪʥʦʛʦ ʘʙʦ ʜʝʨʞʘʚʥʦʛʦ ʧʨʘʚʘ ʚʣʘʩʥʦʩʪʽ. 

1.1. ʂʨʘʾʥʠ, ʫ ʷʢʠʭ ʚʠʟʥʘʯʝʥʦ ʧʨʠʚʘʪʥʝ ʧʨʘʚʦ ʚʣʘʩʥʦʩʪʽ, ʚʦʣʦʜʘʨʝʤ ʤʝʪʝʦʨʠʪʘ ʻ: 

ʘ) ʛʦʩʧʦʜʘʨ ʟʝʤʣʽ (ʘ ʪʘʢʦʞ ʙʫʜʽʚʣʽ), ʥʘ ʷʢʽʡ ʚʠʧʘʚ/ʟʥʘʡʜʝʥʦ ʤʝʪʝʦʨʠʪ; ʙ) ʦʩʦʙʘ, ʱʦ ʡʦʛʦ 

ʟʥʘʡʰʣʘ. 

ʍʦʯʘ ʧʨʘʚʦʚʘ ʩʠʩʪʝʤʘ ʢʦʞʥʦʾ ʢʨʘʾʥʠ ʩʪʦʩʦʚʥʦ ʤʝʪʝʦʨʠʪʽʚ ʫʥʽʢʘʣʴʥʘ, ʧʨʦʪʝ 

ʮʠʚʽʣʴʥʽ ʢʦʜʝʢʩʠ ʙʽʣʴʰʦʩʪʽ ʟʘʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʠʭ ʢʨʘʾʥ, ʫ ʪ. ʯ. ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ, ʉʐɸ ʽ 

ʢʦʣʠʰʥʽʭ ʢʦʣʦʥʽʡ, ʘ ʪʘʢʦʞ ʙʣ̔ʴʰʦʩʪʽ ʧʨʦʚʽʥʮʽʡ ɸʨʛʝʥʪʠʥʠ ʧʝʨʝʜʙʘʯʘʶʪʴ, ʱʦ 

ʤʝʪʝʦʨʠʪʠ ʥʘʣʝʞʘʪʴ ʟʝʤʣʝʚʣʘʩʥʠʢʫ ʤʽʩʮʷ ʟʥʘʭʽʜʢʠ (Gounelle, Gounelle, 2019; Schmitt, 
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2002). ʋ ʜʝʷʢʠʭ ʶʨʠʩʜʠʢʮʽʷʭ ʧʨʘʚʦ ʚʣʘʩʥʦʩʪʽ ʧʦʜʽʣʷʻʪʴʩʷ ʟ ʪʠʤ/ʘʙʦ ʧʦʚʥʽʩʪʶ ʥʘʣʝʞʠʪʴ 

ʰʫʢʘʯʫ, ʪʦʙʪʦ ʪʦʤʫ, ʭʪʦ ʟʥʘʡʰʦʚ ʤʝʪʝʦʨʠʪ. 

ɿʥʘʭʽʜʢʘ ʫ ʚʣʘʩʥʦʩʪʽ ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʨʷʜʫ ʉʐɸ ʥʘʣʝʞʠʪʴ ʬʝʜʝʨʘʣʴʥʦʤʫ ʫʨʷʜʫ, 

ʘʣʝ ʤʦʞʝ ʙʫʪʠ ʧʨʠʜʙʘʥʘ ʉʤʽʪʩʦʥʽʚʩʴʢʠʤ ʽʥʩʪʠʪʫʪʦʤ, ʬʝʜʝʨʘʣʴʥʠʤ ʘʛʝʥʪʩʪʚʦʤ, 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ɿʘʢʦʥʫ ʧʨʦ ʩʪʘʨʦʞʠʪʥʦʩʪʽ (1980). ɿʛʽʜʥʦ ʟ ʩʫʯʘʩʥʠʤ ʟʘʢʦʥʦʜʘʚʩʪʚʦʤ 

ʌʨʘʥʮʽʾ ʟʝʤʣʝʚʣʘʩʥʠʢ ʚʦʣʦʜʽʪʠʤʝ ʤʝʪʝʦʨʠʪʥʦʶ ʟʥʘʭʽʜʢʦʶ. 

ʋ ʏʝʭʽʾ ʥʝʤʘʻ ʩʧʝʮʽʘʣʴʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʯʠ ʚʠʨʽʰʝʥʦʾ ʩʧʨʘʚʠ, ʘʣʝ ʟʘ 

ʧʦʩʪʩʦʮʽʘʣʽʩʪʠʯʥʠʭ ʯʘʩʽʚ ʤʫʟʝʾ ʜʽʶʪʴ ʥʘ ʦʩʥʦʚʽ ʪʦʛʦ, ʱʦ ʧʨʘʚʦ ʚʣʘʩʥʦʩʪʽ ʥʘ ʟʝʤʣʶ 

ʚʢʣʶʯʘʻ ʚʦʣʦʜʽʥʥʷ ʟʥʘʭʽʜʢʘʤʠ ʥʘ ʟʝʤʣʽ, ʘ ʦʧʣʘʪʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʤʫʟʝʻʤ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʎʠʚʽʣʴʥʦʛʦ ʢʦʜʝʢʩʫ ʗʧʦʥʽʾ ʪʦʡ, ʭʪʦ ʟʥʘʡʰʦʚ ʤʝʪʝʦʨʠʪ, ʻ ʡʦʛʦ 

ʚʣʘʩʥʠʢʦʤ, ʧʝʨʝʜʙʘʯʝʥʦ, ʱʦ ʟʥʘʡʜʝʥʠʡ ʦʙôʻʢʪ ʙʝʟ ʧʦʧʝʨʝʜʥʴʦʛʦ ʚʣʘʩʥʠʢʘ ʻ ʚʣʘʩʥʽʩʪʶ 

ʧʝʨʰʦʾ ʦʩʦʙʠ, ʷʢʘ ʟʘʷʚʣʷʻ ʧʨʘʚʦ ʚʣʘʩʥʦʩʪʽ. 

ʋ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥʘʭ ʧʦʧʝʨʝʜʥʽʡ ʟʘʢʦʥ ʧʨʦ ʤʝʪʝʦʨʠʪʠ ʙʫʚ ʟʘʤʽʥʝʥʠʡ ʥʘ 

ʟʘʢʦʥʦʜʘʚʩʪʚʦ ʧʨʦ ʘʨʭʝʦʣʦʛʽʯʥʽ ʩʢʘʨʙʠ, ʷʢʝ ʩʧʨʷʤʦʚʘʥʝ ʥʘ ʢʦʥʪʨʦʣʴ ʟʘ ʧʝʨʝʤʽʱʝʥʥʷʤ 

ʘʨʭʝʦʣʦʛʽʯʥʠʭ ʩʢʘʨʙʽʚ (Schmitt, 2002). ɿʥʘʯʥʘ ʯʘʩʪʠʥʘ ʮʴʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʧʨʠʥʮʠʧʘʭ ʂʦʥʚʝʥʮʽʾ ʖʅɽʉʂʆ ʧʨʦ ʢʫʣʴʪʫʨʥʽ ʮʽʥʥʦʩʪʽ. ʂʦʥʚʝʥʮʽʷ ʖʅɽʉʂʆ ʧʨʦ 

ʟʘʭʦʜʠ ʱʦʜʦ ʟʘʙʦʨʦʥʠ ʪʘ ʧʦʧʝʨʝʜʞʝʥʥʷ ʥʝʟʘʢʦʥʥʦʛʦ ʚʚʝʟʝʥʥʷ, ʚʠʚʝʟʝʥʥʷ ʪʘ ʧʝʨʝʜʘʯʽ 

ʧʨʘʚʘ ʚʣʘʩʥʦʩʪʽ ʥʘ ʢʫʣʴʪʫʨʥʽ ʮʽʥʥʦʩʪʽ (The UNESCO Convention on the Means of 

Prohibiting and Preventing the Illicit Import, Export and Transfer of Ownership of Cultural 

Property) ʧʝʨʝʜʙʘʯʘʻ ʚʽʜʩʪʝʞʝʥʥʷ ʪʘ ʚʠʣʫʯʝʥʥʷ ʢʫʣʴʪʫʨʥʠʭ ʮʽʥʥʦʩʪʝʡ, ʚʢʣʶʯʘʶʯʠ 

ʤʝʪʝʦʨʠʪʠ, ʚʽʜ ʜʝʨʞʘʚ, ʱʦ ʟʜʽʡʩʥʶʶʪʴ ʚʟʘʻʤʥʽ ʜʽʾ. ɼʝʨʞʘʚʠ, ʷʢʽ ʨʘʪʠʬʽʢʫʚʘʣʠ 

ʂʦʥʚʝʥʮʽʶ, ʟʦʙʦʚôʷʟʫʶʪʴʩʷ ʫʭʚʘʣʠʪʠ ʟʘʢʦʥʠ, ʷʢʽ ʥʘʜʘʜʫʪʴ ʶʨʠʜʠʯʥʦʾ ʩʠʣʠ ʧʨʠʥʮʠʧʘʤ 

ʂʦʥʚʝʥʮʽʾ, ʚʢʣʶʯʘʶʯʠ ʩʪʚʦʨʝʥʥʷ ʜʦʟʚʽʣʴʥʦʛʦ ʘʛʝʥʪʩʪʚʘ, ʧʦʜʽʙʥʦʛʦ ʜʦ ʪʘʢʦʛʦ ʚ ʂʘʥʘʜʽ, 

ʘʣʝ ʙʘʛʘʪʦ ʜʝʨʞʘʚ ʮʴʦʛʦ ʥʝ ʟʨʦʙʠʣʠ. ʆʪʞʝ, ʨʘʪʠʬʽʢʘʮʽʷ ʂʦʥʚʝʥʮʽʾ ʥʝ ʦʟʥʘʯʘʻ, ʱʦ 

ʤʝʪʝʦʨʠʪʠ ʚ ʢʨʘʾʥʽ, ʱʦ ʨʘʪʠʬʽʢʫʚʘʣʘ ʂʦʥʚʝʥʮʽʶ, ʤʦʞʫʪʴ ʝʬʝʢʪʠʚʥʦ ʢʦʥʪʨʦʣʶʚʘʪʠʩʷ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʾʾ ʧʨʠʥʮʠʧʽʚ. ʉʐɸ ʨʘʪʠʬʽʢʫʚʘʣʠ ʂʦʥʚʝʥʮʽʶ ʧʨʦ ʢʫʣʴʪʫʨʥʫ ʚʣʘʩʥʽʩʪʴ, 

ʘʣʝ ʥʝ ʧʨʠʡʥʷʣʠ ʟʘʢʦʥʦʜʘʚʩʪʚʘ, ʷʢʝ ʜʦʟʚʦʣʷʻ ʩʫʜʘʤ ʉʧʦʣʫʯʝʥʠʭ ʐʪʘʪʽʚ ʜʽʷʪʠ. 

ɺʝʣʠʢʦʙʨʠʪʘʥʽʷ ʥʝ ʨʘʪʠʬʽʢʫʚʘʣʘ. 

ʇʦʢʘʟʦʚʠʤ ʻ ʚʠʧʘʜʦʢ ʟʤʽʥʠ ʧʨʘʚʘ ʚʣʘʩʥʦʩʪʽ ʥʘ ʤʝʪʝʦʨʠʪ, ʱʦ ʥʝʱʦʜʘʚʥʦ ʩʪʘʚʩʷ ʫ 

ʐʚʝʮʽʾ (https://uainfo.org/blognews/1711137293-u-shvetsiyi-sud-viznav-meteorit-

neruhomistyu-ta-vidmovivsya.html). ɿʘʣʽʟʥʠʡ ʤʝʪʝʦʨʠʪ, ʱʦ 2020 ʨʦʢʫ ʚʧʘʚ ʥʘ ʪʝʨʠʪʦʨʽʶ 

ʧʨʠʚʘʪʥʦʛʦ ʚʦʣʦʜʽʥʥʷ ʚ ʦʜʥʽʡ ʟ ʧʨʦʚʽʥʮʽʡ ʢʨʘʾʥʠ, ʙʫʚ ʟʥʘʡʜʝʥʠʡ ʜʚʦʤʘ ʤʽʩʮʝʚʠʤʠ 

ʛʝʦʣʦʛʘʤʠ ʽ ʧʝʨʝʜʘʥʠʡ ʜʦ ʄʫʟʝʶ ʧʨʠʨʦʜʥʦʾ ʽʩʪʦʨʽʾ ʐʚʝʮʽʾ. ɿʛʽʜʥʦ ʨʽʰʝʥʥʷ 

ʘʧʝʣʷʮʽʡʥʦʛʦ ʩʫʜʫ ʚʽʜ 21.03.2024 ʨ., ʤʝʪʝʦʨʠʪ ʧʦʚʝʨʥʫʣʠ ʫ ʚʣʘʩʥʽʩʪʴ ʛʦʩʧʦʜʘʨʷ 

ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ, ʥʘ ʧʽʜʩʪʘʚ ̔ʚʠʩʥʦʚʢʫ ʘʧʝʣʷʮʽʡʥʦʛʦ ʩʫʜʫ ʧʨʦ ʪʝ, ʱʦ çʟʝʤʣʷ, ʥʘ ʷʢʫ 

ʚʧʘʚ 14-ʢʽʣʦʛʨʘʤʦʚʠʡ ʤʝʪʝʦʨʠʪ, ʤʽʩʪʠʪʴ ʟʘʣʽʟʦ, ʱʦ ʩʪʘʥʦʚʠʪʴ ʟʥʘʯʥʫ ʯʘʩʪʠʥʫ ʩʘʤʦʛʦ 

ʦʙ'ʻʢʪʘ. ʊʦʤʫ ʡʦʛʦ çʥʝ ʤʦʞʥʘ ʣʝʛʢʦ ʚʽʜʦʢʨʝʤʠʪʠ ʚʽʜ ʪʦʛʦ, ʱʦ ʟʘʟʚʠʯʘʡ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ 

(ʥʝʨʫʭʦʤʝ) ʤʘʡʥʦè. ʉʫʜʜʷ ʟʘʷʚʠʚ, ʱʦ ʤʝʪʝʦʨʠʪʠ ʘʙʦ ʢʦʩʤʽʯʥʽ ʢʘʤʝʥʽ ʩʣʽʜ ʚʚʘʞʘʪʠ 

çʯʘʩʪʠʥʦʶ ʥʝʨʫʭʦʤʦʛʦ ʤʘʡʥʘ, ʷʢ ʽ ʽʥʰʽ ʢʘʤʝʥʽ, ʥʘʚʽʪʴ ʷʢʱʦ ʽʥʪʫʾʪʠʚʥʦ ʤʦʞʝ ʟʜʘʪʠʩʷ, 

ʱʦ ʮʝ ʱʦʩʴ ʯʫʞʦʨʽʜʥʝ ʜʣʷ ɿʝʤʣʽè. ʊʘʢʠʤ ʯʠʥʦʤ ʩʫʜ ʚʠʟʥʘʚ, ʱʦ ʚʣʘʩʥʠʢ ʟʝʤʣʽ ʤʘʻ 

ʧʨʘʚʦ ʥʝ ʚʽʜʜʘʚʘʪʠ ʤʝʪʝʦʨʠʪ. 

1.2. ʂʨʘʾʥʽ, ʟʘ ʟʘʢʦʥʦʜʘʚʩʪʚʦʤ ʷʢʠʭ ʤʝʪʝʦʨʠʪ ʥʘʣʝʞʠʪʴ ʧʨʦʚʽʥʮʽʾ ʪʘ ʜʝʨʞʘʚʽ 

(ʜʝʨʞʘʚʥʦʤʫ ʤʫʟʝʶ). 

ʗʢ ʚʠʱʝ ʟʘʟʥʘʯʘʣʦʩʷ, ʚ ʙʽʣʴʰʦʩʪʽ ʧʨʦʚʽʥʮʽʡ ɸʨʛʝʥʪʠʥʠ ʟʥʘʭʽʜʢʠ ʤʝʪʝʦʨʠʪʽʚ 

ʥʘʣʝʞʘʪʴ ʟʝʤʣʝʚʣʘʩʥʠʢʫ. ʇʨʦʪʝ ʚʠʥʷʪʢʦʤ ʻ ʂʦʥʩʪʠʪʫʮʽʷ ʧʨʦʚʽʥʮʽʾ ʏʘʢʦ, ʱʦ ʦʛʦʣʦʰʫʻ 

ʤʝʪʝʦʨʠʪʠ ʚʣʘʩʥʽʩʪʶ ʧʨʦʚʽʥʮʽʾ ʪʘ ʥʘʢʣʘʜʘʻ ʦʙʦʚôʷʟʦʢ ʾʭ ʟʘʭʠʱʘʪʠ, ʪʘʢʝ ʧʦʣʦʞʝʥʥʷ ʙʫʣʦ 

ʥʘʪʭʥʝʥʥʝ ʟʥʘʡʜʝʥʠʤ ʪʘʤ ʟʘʣʽʟʥʠʤ ʤʝʪʝʦʨʠʪʦʤ Campo del Cielo (ʂʘʤʧʦ-ʜʝʣʴ-ʉʴʻʣʦ), ʟʘ 

ɿʘʢʦʥʦʤ 3563 ʮʽʻʾ ʧʨʦʚʽʥʮʽʾ (ʚʽʜ 10.03.1990 ʨ.) ʥʘʢʘʟʘʥʦ ʤʽʩʮʝʚʽʡ ʧʦʣʽʮʽʾ çʦʨʛʘʥʽʟʫʚʘʪʠ 

ʧʨʘʚʠʣʘ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʢʦʥʩʝʨʚʘʮʽʾè ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʟʥʘʭʽʜʦʢ ʥʘ ʪʝʨʠʪʦʨʽʾ ʧʨʦʚʽʥʮʽʾ. 

https://uainfo.org/blognews/1711137293-u-shvetsiyi-sud-viznav-meteorit-neruhomistyu-ta-vidmovivsya.html
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ɺ ɯʥʜʽʾ ʜʽʻ ʇʦʩʪʘʥʦʚʘ ʋʨʷʜʫ ʚʽʜ 28.04.1885 ʨ., ʫ ʷʢʽʡ ʧʝʨʝʜʙʘʯʝʥʦ, ʱʦ çʚʩʽ ʧʘʜʽʥʥʷ 

ʘʝʨʦʣʽʪʽʚ ʨʘʟʦʤ ʽʟ ʜʦʢʫʤʝʥʪʘʤʠ, ʱʦ ʾʭ ʩʪʦʩʫʶʪʴʩʷ, ʤʘʶʪʴ ʙʫʪʠ ʧʝʨʝʜʘʥʽ ʚ ʧʝʨʰʫ ʯʝʨʛʫ 

ʜʦ ʋʨʷʜʦʚʦʛʦ ʛʝʦʣʦʛʽʯʥʦʛʦ ʤʫʟʝʶ, ʂʘʣʴʢʫʪʪʘè; ʟʛʦʜʦʤ ʚʠʢʦʥʘʥʥʷ ʧʦʩʪʘʥʦʚʠ 

ʚʠʤʘʛʘʣʦʩʷ ʮʠʨʢʫʣʷʨʥʠʤʠ ʣʠʩʪʘʤʠ (ʚʽʜ 1914 ʨ.  ̔1925 ʨ.) ʜʦ ʚʩʽʭ ʤʽʩʮʝʚʠʭ ʫʨʷʜʽʚ. 

ʄʫʟʝʡ ʟʥʘʭʦʜʠʪʴʩʷ ʧʽʜ ʢʦʥʪʨʦʣʝʤ ʜʠʨʝʢʪʦʨʘ ɻʝʦʣʦʛʽʯʥʦʾ ʩʣʫʞʙʠ ɯʥʜʽʾ; ʰʫʢʘʯʘʤ ʥʝ 

ʚʠʧʣʘʯʫʻʪʴʩʷ ʢʦʤʧʝʥʩʘʮʽʷ, ʘ ʥʦʚʫ ʟʥʘʭʽʜʢʫ ʟʘʟʚʠʯʘʡ ʟʘʙʠʨʘʻ ʧʨʝʜʩʪʘʚʥʠʢ ɻʝʦʣʦʛʽʯʥʦʾ 

ʩʣʫʞʙʠ ɯʥʜʽʾ ʘʙʦ ʤʽʩʮʝʚʘ ʧʦʣʽʮʽʷ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ɿʘʢʦʥʫ ʧʨʦ ʤʫʟʝʡʥʝ ʟʘʢʦʥʦʜʘʚʩʪʚʦ ɼʘʥʽʾ (1989) ʟʥʘʭʽʜʢʠ ʻ 

çʛʝʦʣʦʛʽʯʥʠʤʠ ʦʙôʻʢʪʘʤʠ ʫʥʽʢʘʣʴʥʦʾ ʥʘʫʢʦʚʦʾ ʮʽʥʥʦʩʪʽè ʽ ʧʦʚʠʥʥʽ ʙʫʪʠ ʜʦʩʪʘʚʣʝʥʽ ʜʦ 

ʜʝʨʞʘʚʥʦʛʦ ʤʫʟʝʶ; ʤʫʟʝʡ ʩʧʣʘʯʫʻ ʰʫʢʘʯʫ ʛʦʥʦʨʘʨ ʥʘ ʦʩʥʦʚʽ ʨʠʥʢʦʚʦʾ ʚʘʨʪʦʩʪʽ, 

ʩʢʦʨʠʛʦʚʘʥʦʾ ʟ ʦʛʣʷʜʫ ʥʘ ʰʚʠʜʢʽʩʪʴ ʽ ʫʚʘʞʥʽʩʪʴ, ʚʠʷʚʣʝʥʫ ʰʫʢʘʯʝʤ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ 

ʮʴʦʛʦ ʟʦʙʦʚôʷʟʘʥʥʷ. ɻʨʝʥʣʘʥʜʽʷ, ʷʢʘ ʻ ʯʘʩʪʠʥʦʶ ɼʘʥʽʾ, ʤʘʻ ʧʦʜʽʙʥʝ ʧʨʘʚʠʣʦ. 

ʐʚʝʡʮʘʨʩʴʢʝ ʮʠʚʽʣʴʥʝ ʧʨʘʚʦ ʧʝʨʝʜʙʘʯʘʻ, ʱʦ ʤʝʪʝʦʨʠʪʥʽ ʟʥʘʭʽʜʢʠ ʻ ʚʣʘʩʥʽʩʪʶ 

(ʥʘʣʝʞʘʪʴ) ʢʘʥʪʦʥʫ ʜʝʨʞʘʚʠ, ʘʣʝ ʪʦʤʫ, ʭʪʦ ʟʥʘʡʰʦʚ, ʚʠʧʣʘʯʫʻʪʴʩʷ ʢʦʤʧʝʥʩʘʮʽʷ, ʱʦ ʥʝ 

ʧʝʨʝʚʠʱʫʻ ʚʘʨʪʽʩʪʴ ʦʙôʻʢʪʘ. 

ʑʦʜʦ ʤʽʞʥʘʨʦʜʥʦʛʦ ʪʨʘʬʽʢʫ (ʧʝʨʝʚʝʟʝʥʥʷ/ʪʦʨʛʽʚʣʽ) ʤʝʪʝʦʨʠʪʘʤʠ: ʢʽʣʴʢʘ 

ʶʨʠʜʠʯʥʠʭ ʫʛʦʜ ʜʦʟʚʦʣʷʶʪʴ ʪʦʨʛʽʚʣʶ ʟʨʘʟʢʘʤʠ ʤʝʪʝʦʨʠʪʽʚ ʧʽʜ ʨʽʟʥʠʤʠ ʩʪʫʧʝʥʷʤʠ 

ʜʝʨʞʘʚʥʦʛʦ ʢʦʥʪʨʦʣʶ. ʅʘ ʜʦʜʘʪʦʢ ʜʦ ʟʚʠʯʘʡʥʠʭ ʤʠʪʥʠʭ ʽ ʘʢʮʠʟʥʠʭ ʧʨʘʚʠʣ, ʂʦʥʚʝʥʮʽʷ 

ʖʅɽʉʂʆ ʟʙʽʣʴʰʠʣʘ ʫʨʷʜʦʚʫ ʫʯʘʩʪʴ ʫ ʤʝʪʝʦʨʠʪʥʦʤʫ ʪʨʘʬʽʢʫ. 

ɼʦ ʧʨʠʢʣʘʜʫ, ʟʘ ʟʘʢʦʥʦʜʘʚʩʪʚʦʤ ɸʚʩʪʨʘʣʽʾ, ʫ 4 ʟ 8 ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʦʜʠʥʠʮʴ (6 

ʰʪʘʪʽʚ ʽ 2 ʪʝʨʠʪʦʨʽʾ), ʘ ʩʘʤʝ ɿʘʭʽʜʥʽʡ ɸʚʩʪʨʘʣʽʾ, ʇʽʚʜʝʥʥʽʡ ɸʚʩʪʨʘʣʽʾ, ʊʘʩʤʘʥʽʾ ʪʘ 

ʇʽʚʥʽʯʥʽʡ ʊʝʨʠʪʦʨʽʾ, ʜʝ ʜʽʻ ʥʠʟʢʘ ʟʘʢʦʥʽʚ 1969 ʨ., 1973 ʨ., 1976 ʨ., 1988 ʨ., ʧʨʘʚʦ 

ʚʣʘʩʥʦʩʪʽ ʥʘ ʤʝʪʝʦʨʠʪʠ ʧʝʨʝʜʘʥʦ ʢʫʨʘʪʦʨʘʤ ʜʝʨʞʘʚʥʠʭ ʤʫʟʝʾʚ, ʟʘʙʦʨʦʥʝʥʦ 

ʧʝʨʝʤʽʱʝʥʥʷ ʟʥʘʭʽʜʦʢ, ʢʨʽʤ ʜʦʩʪʘʚʢʠ ʜʦ ʤʫʟʝʾʚ, ʜʦʟʚʦʣʝʥʦ ʚʽʜʰʢʦʜʦʚʫʚʘʪʠ ʚʠʪʨʘʪʠ ʥʘ 

ʰʫʢʘʯʽʚ ʽ ʚʠʧʣʘʪʫ ʚʠʥʘʛʦʨʦʜʠ ʟʘ ʽʥʬʦʨʤʘʮʽʶ, ʱʦ ʚʝʜʝ ʜʦ ʚʽʜʢʨʠʪʪʷ ʥʦʚʦʾ ʟʥʘʭʽʜʢʠ. 

ʌʝʜʝʨʘʣʴʥʠʡ ʟʘʢʦʥ ʧʨʦ ʦʭʦʨʦʥʫ ʨʫʭʦʤʦʾ ʢʫʣʴʪʫʨʥʦʾ ʩʧʘʜʱʠʥʠ (1986) ʟʘʙʦʨʦʥʷʻ 

ʝʢʩʧʦʨʪ ʘʚʩʪʨʘʣʽʡʩʴʢʠʭ ʟʥʘʭʽʜʦʢ ʙʝʟ ʜʦʟʚʦʣʫ ʥʘ ʝʢʩʧʦʨʪ ʚʽʜ ʌʝʜʝʨʘʣʴʥʦʛʦ ʢʦʤʽʪʝʪʫ (ʟ 

ʧʠʪʘʥʴ) ʢʫʣʴʪʫʨʥʦʾ ʩʧʘʜʱʠʥʠ. 

ɿʥʘʡʜʝʥʠʡ ʫ ʂʘʥʘʜʽ ʤʝʪʝʦʨʠʪ ʥʝ ʤʦʞʥʘ ʝʢʩʧʦʨʪʫʚʘʪʠ ʙʝʟ ʜʦʟʚʦʣʫ ʂʘʥʘʜʩʴʢʦʛʦ 

ʤʠʪʥʦʛʦ ʪʘ ʧʦʜʘʪʢʦʚʦʛʦ ʘʛʝʥʪʩʪʚʘ, ʟʘʷʚʫ ʥʘ ʦʪʨʠʤʘʥʥʷ ʜʦʟʚʦʣʫ ʤʘʻ ʧʦʜʘʪʠ ʨʝʟʠʜʝʥʪ 

ʂʘʥʘʜʠ. 

ɺ̔ ʜʧʦʚʽʜʥʦ ʜʦ ɿʘʢʦʥʫ ʧʨʦ ʩʪʘʨʦʞʠʪʥʦʩʪʽ ʅʦʚʦʾ ɿʝʣʘʥʜʽʾ (1975 ʨ., 1990 ʨ.), 

ʤʝʪʝʦʨʠʪ ʢʣʘʩʠʬʽʢʫʻʪʴʩʷ ʷʢ ʧʨʝʜʤʝʪ ʩʪʘʨʦʚʠʥʠ, ʽ ʪʦʤʫ ʡʦʛʦ ʥʝ ʤʦʞʥʘ ʝʢʩʧʦʨʪʫʚʘʪʠ ʙʝʟ 

ʜʦʟʚʦʣʫ ʫʨʷʜʫ. ʊʦʡ, ʭʪʦ ʟʥʘʡʰʦʚ ʤʝʪʝʦʨʠʪ, ʧʦʚʠʥʝʥ ʧʦʚʽʜʦʤʠʪʠ ʧʝʚʥʠʭ ʜʝʨʞʘʚʥʠʭ 

ʩʣʫʞʙʦʚʮʽʚ. ʇʨʦʜʘʞ ʤʝʪʝʦʨʠʪʽʚ ʜʦʟʚʦʣʝʥʘ ʪʽʣʴʢʠ ʟʘʨʝʻʩʪʨʦʚʘʥʠʤ ʢʦʣʝʢʮʽʦʥʝʨʘʤ ʘʙʦ 

ʣʽʮʝʥʟʦʚʘʥʠʤʠ ʜʠʣʝʨʘʤ. 

ɼʦʛʦʚʽʨ ʧʨʦ ɸʥʪʘʨʢʪʠʢʫ ʥʝ ʩʪʦʩʫʻʪʴʩʷ ʝʢʩʧʦʨʪʦʚʘʥʠʭ ʟʨʘʟʢʽʚ; ʫ 2001 ʨ. 

ʢʦʥʩʫʣʴʪʘʪʠʚʥʽ ʩʪʦʨʦʥʠ ʮʴʦʛʦ ɼʦʛʦʚʦʨʫ ʧʨʠʡʥʷʣʠ ʨʝʟʦʣʶʮʽʶ ʧʨʦ ʟʘʙʦʨʦʥʫ 

ʥʝʥʘʫʢʦʚʦʛʦ ʟʙʦʨʫ ʤʝʪʝʦʨʠʪʽʚ. 

2. ʋ ʢʨʘʾʥʘʭ, ʷʢʽ ʥʝ ʜʦʪʨʠʤʫʶʪʴʩʷ ʟʘʢʦʥʽʚ ʧʨʦ ʧʨʘʚʦ ʚʣʘʩʥʦʩʪʽ ʥʘ ʤʝʪʝʦʨʠʪʠ, 

ʦʩʪʘʥʥʽ ʟʙʠʨʘʶʪʴʩ ̫ʙʝʟ ʪʦʯʥʦʛʦ ʟʘʟʥʘʯʝʥʥʷ ʢʦʦʨʜʠʥʘʪ ʤʽʩʮʷ ʟʥʘʭʽʜʢʠ ʪʘ ʧʨʦʜʘʶʪʴʩ ̫ʥʘ 

ʨʠʥʢʫ, ʱʦ ʟʥʘʯʥʦ ʟʥʠʞʫʻ ʾʭʥʶ ʥʘʫʢʦʚʫ ʮʽʥʥʽʩʪʴ (ʥʘʧʨ., ʤʝʪʝʦʨʠʪʠ ʟ ʧʫʩʪʝʣʽ ʉʘʭʘʨʘ, 

ʄʘʨʦʢʢʦ, ʇʽʚʥʽʯʥʦ-ɿʘʭʽʜʥʘ ɸʬʨʠʢʘ). 

ɿʘʟʥʘʯʘʣʦʩʷ (Schmitt, 2002), ʱʦ ʢʫʨʘʪʦʨʠ ʤʝʪʝʦʨʠʪʥʠʭ ʢʦʣʝʢʮʽʡ ʤʫʟʝʾʚ ʧʦ ʚʩʴʦʤʫ 

ʩʚʽʪʫ, ʷʢʽ ʭʦʯʫʪʴ ʜʦʥʝʩʪʠ ʤʝʪʝʦʨʠʪʥʽ ʟʥʘʭʽʜʢʠ ʜʦ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʩʧʽʣʴʥʦʪʠ, ʱʦʙ ʚʦʥʠ ʥʝ 

ʧʦʪʨʘʧʠʣʠ ʥʘ ʯʦʨʥʠʡ ʨʠʥʦʢ, ʩʪʠʢʘʶʪʴʩʷ ʟ ʧʨʘʚʦʚʠʤʠ ʪʘ ʝʪʠʯʥʠʤʠ ʧʨʦʙʣʝʤʠ. 

ʂʫʨʘʪʦʨʘʤ ʩʣʽʜ ʙʫʪʠ ʦʙʝʨʝʞʥʠʤʠ, ʷʢʱʦ ʚʦʥʠ ʢʫʧʫʶʪʴ ʝʢʟʝʤʧʣʷʨʠ ʽʟ ʩʫʤʥʽʚʥʦʶ 

ʧʨʘʚʦʚʦʶ ʚʣʘʩʥʽʩʪʶ. 

ʅʘʛʦʣʦʰʝʥʦ (Schmitt, 2002), ʱʦ ʩʣʽʜ ʟʘʢʣʠʢʘʪʠ ʫʨʷʜʠ ʧʨʠʡʥʷʪʠ ʟʘʢʦʥʠ, ʱʦʙ: 

ʘ) ʧʝʨʝʰʢʦʜʞʘʪʠ ʥʝʥʘʫʢʦʚʦʤʫ ʟʙʠʨʘʥʥʶ ʚ ʥʝʟʘʡʤʘʥʠʭ ʨʘʡʦʥʘʭ ʥʘʰʦʾ ʧʣʘʥʝʪʠ; 



ˏ̨̅ ˙̨̨̩̎̆̑́̌̏̄ ̨ ː̨̩̆̏̄̎̏̈ ̅̏ ː̨̨̖̩̆̏̍ȟ ˜̨̩̆̓̑̏̌̏̄ȟ ː̨̩̆̏̌̏̄ ̓́ ː̨̆̏̈̉̋̉̕ȡ 
̨̝̔̎̅́̍̆̎̓́̌̎̕ ̨ ̨̐̑̉̋̌́̅̎ ̓̑̆̎̅̉ 88) ̨̠̒̓̏̌̓̓ 

 

49 

 

ʙ) ʟʘʦʭʦʯʫʚʘʪʠ ʟʙʠʨʘʥʥʷ ʫ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʘʭ ʰʣʷʭʦʤ ʨʦʟʫʤʥʠʭ ʩʪʠʤʫʣʽʚ ʜʣʷ ʰʫʢʘʯʽʚ, 

ʟ̔ ʦʙʦʚôʷʟʢʦʚʠʤ ʟʚʽʪʫʚʘʥʥʷʤ ʧʨʦ ʟʥʘʭʽʜʢʫ; ʚ) ʩʪʚʦʨʠʪʠ ʝʬʝʢʪʠʚʥʽ ʩʠʩʪʝʤʠ ʜʦʟʚʦʣʽʚ ʥʘ 

ʝʢʩʧʦʨʪ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʦʙʤʽʥʶʚʘʪʠʩʷ ʟʨʘʟʢʘʤʠ ʜʦʩʣʽʜʞʝʥʴ; ʛ) ʦʪʨʠʤʘʪʠ ʥʝʟʘʢʦʥʥʦ 

ʚʠʚʝʟʝʥʽ ʤʝʪʝʦʨʠʪʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʂʦʥʚʝʥʮʽʾ ʖʅɽʉʂʆ ʧʨʦ ʢʫʣʴʪʫʨʥʽ ʮʽʥʥʦʩʪʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ɺ ʋʢʨʘʾʥʽ ʽʩʥʫʻ ʥʠʟʢʘ ʟʘʢʦʥʦʜʘʚʯʠʭ 

ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʜʦʢʫʤʝʥʪʽʚ, ʥʘʚʝʜʝʥʠʭ ʥʠʞʯʝ, ʘʣʝ ʪʝʨʤʽʥ çʤʝʪʝʦʨʠʪè ʤʽʩʪʠʪʴʩʷ 

ʪʽʣʴʢʠ ʫ ʨʦʟʜʽʣʽ VI, ʩʪʘʪʪʽ 59 ʂʦʜʝʢʩʫ ʋʢʨʘʾʥʠ ʧʨʦ ʥʘʜʨʘ. 

1. ʂʆɼɽʂʉ ʋʂʈɸɰʅʀ ʇʈʆ ʅɸɼʈɸ (ʟʘʢʦʥ) (ɺɺʈ ʋʢʨʘʾʥʠ, 1994). 2. ʇʨʦ ʧʨʠʨʦʜʥʦ-

ʟʘʧʦʚʽʜʥʠʡ ʬʦʥʜ ʋʢʨʘʾʥʠ: ɿʘʢʦʥ ʚʽʜ 16 ʯʝʨʚʥʷ 1992 ʨʦʢʫ ˉ 2456-XII.  3. ɿʘʢʦʥ ʋʢʨʘʾʥʠ 

çʇʨʦ ʦʭʦʨʦʥʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘè (ɺɺʈ ʋʢʨʘʾʥʠ, 1991). 4. ʇʨʦ 

ʟʘʪʚʝʨʜʞʝʥʥʷ ɯʥʩʪʨʫʢʮʽʾ ʧʨʦ ʟʤʽʩʪ ʪʘ ʩʢʣʘʜʘʥʥʷ ʜʦʢʫʤʝʥʪʘʮʽʾ ɼʝʨʞʘʚʥʦʛʦ ʢʘʜʘʩʪʨʫ 

ʪʝʨʠʪʦʨʽʡ ʪʘ ʦʙ'ʻʢʪʽʚ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʛʦ ʬʦʥʜʫ ʋʢʨʘʾʥʠ: ʅʘʢʘʟ ʄʽʥʽʩʪʝʨʩʪʚʘ 

ʦʭʦʨʦʥʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʋʢʨʘʾʥʠ N 67 ʚʽʜ 16.02.2005. 5. ʇʨʦ 

ʟʘʪʚʝʨʜʞʝʥʥʷ ʄʝʪʦʜʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ: ʅʘʢʘʟ ʄʽʥʽʩʪʝʨʩʪʚʘ ʝʢʦʣʦʛʽʾ ʪʘ ʧʨʠʨʦʜʥʠʭ 

ʨʝʩʫʨʩʽʚ ʋʢʨʘʾʥʠ ˉ 309 ʚʽʜ 21.08.2018. 6. ʇʨʦ ʟʘʪʚʝʨʜʞʝʥʥʷ ʄʝʪʦʜʠʯʥʠʭ 

ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʨʦʟʨʦʙʣʝʥʥʷ ʧʨʦʝʢʪʽʚ ʩʪʚʦʨʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʪʝʨʠʪʦʨʽʡ ʪʘ ʦʙôʻʢʪʽʚ 

ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʛʦ ʬʦʥʜʫ ʋʢʨʘʾʥʠ: ʅʘʢʘʟ ʄʽʥʽʩʪʝʨʩʪʚʘ ʝʢʦʣʦʛʽʾ ʪʘ ʧʨʠʨʦʜʥʠʭ 

ʨʝʩʫʨʩʽʚ ʋʢʨʘʾʥʠ ˉ 306 ʚʽʜ 21.08.2018. (URL: https://zakon.rada.gov.ua/rada/ 

show/v0306737-18). 

ʌʨʘʛʤʝʥʪ ʟ ʂʦʜʝʢʩʫ ʋʢʨʘʾʥʠ ʧʨʦ ʥʘʜʨʘ. 

çʈʦʟʜʽʣ VI. ʆʍʆʈʆʅɸ ʅɸɼʈ. 

ʉʪʘʪʪʷ 59. ʆʭʦʨʦʥʘ ʜʽʣʷʥʦʢ ʥʘʜʨ, ʱʦ ʩʪʘʥʦʚʣʷʪʴ ʦʩʦʙʣʠʚʫ ʥʘʫʢʦʚʫ ʘʙʦ 

ʢʫʣʴʪʫʨʥʫ ʮʽʥʥʽʩʪʴ 

ʈʽʜʢʽʩʥʽ ʛʝʦʣʦʛʽʯʥʽ ʚʽʜʩʣʦʥʝʥʥʷ, ʤʽʥʝʨʘʣʦʛʽʯʥʽ ʫʪʚʦʨʝʥʥʷ, ʧʘʣʝʦʥʪʦʣʦʛʽʯʥʽ ʦʙ'ʻʢʪʠ 

ʪʘ ʽʥʰʽ ʜʽʣʷʥʢʠ ʥʘʜʨ, ʷʢʽ ʩʪʘʥʦʚʣʷʪʴ ʦʩʦʙʣʠʚʫ ʥʘʫʢʦʚʫ ʘʙʦ ʢʫʣʴʪʫʨʥʫ ʮʽʥʥʽʩʪʴ, 

ʤʦʞʫʪʴ ʙʫʪʠ ʦʛʦʣʦʰʝʥʽ ʫ ʚʩʪʘʥʦʚʣʝʥʦʤʫ ʟʘʢʦʥʦʜʘʚʩʪʚʦʤ ʧʦʨʷʜʢʫ ʦʙ'ʻʢʪʘʤʠ 

ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʛʦ ʬʦʥʜʫ. 

ʋ ʨʘʟʽ ʚʠʷʚʣʝʥʥʷ ʧʨʠ ʢʦʨʠʩʪʫʚʘʥʥʽ ʥʘʜʨʘʤʠ ʨʽʜʢʽʩʥʠʭ ʛʝʦʣʦʛʽʯʥʠʭ ʚʽʜʰʘʨʫʚʘʥʴ ʽ 

ʤʽʥʝʨʘʣʦʛʽʯʥʠʭ ʫʪʚʦʨʝʥʴ, ʤʝʪʝʦʨʠʪʽʚ, ʧʘʣʝʦʥʪʦʣʦʛʽʯʥʠʭ, ʘʨʭʝʦʣʦʛʽʯʥʠʭ ʪʘ ʽʥʰʠʭ 

ʦʙ'ʻʢʪʽʚ, ʱʦ ʩʪʘʥʦʚʣʷʪʴ ʽʥʪʝʨʝʩ ʜʣʷ ʥʘʫʢʠ ʽ ʢʫʣʴʪʫʨʠ, ʢʦʨʠʩʪʫʚʘʯʽ ʥʘʜʨ ʟʦʙʦʚ'ʷʟʘʥʽ 

ʟʫʧʠʥʠʪʠ ʨʦʙʦʪʠ ʥʘ ʚʽʜʧʦʚʽʜʥʽʡ ʜʽʣʷʥʮʽ ʽ ʧʦʚʽʜʦʤʠʪʠ ʧʨʦ ʮʝ ʟʘʽʥʪʝʨʝʩʦʚʘʥʽ ʜʝʨʞʘʚʥʽ 

ʦʨʛʘʥʠ.è  

ʆʪʞʝ, ʟʛʽʜʥʦ ʜʨʫʛʦʛʦ ʘʙʟʘʮʫ ʩʪʘʪʪʽ 59 ʮʴʦʛʦ ɿʘʢʦʥʫ ʥʘ ʢʦʨʠʩʪʫʚʘʯʽʚ ʥʘʜʨ 

ʥʘʢʣʘʜʝʥʦ ʟʦʙʦʚ'ʷʟʘʥʥʷ ʣʠʰʝ çʟʫʧʠʥʠʪʠ ʨʦʙʦʪʠéʽ ʧʦʚʽʜʦʤʠʪʠéè, ʘʣʝ ʥʝ ʧʝʨʝʜʙʘʯʝʥʦ 

ʟʦʙʦʚ'ʷʟʘʥ ɹʩʪʦʩʦʚʥʦ ʧʨʘʚʠʣ ʟʙʝʨʽʛʘʥʥʷ, ʢʦʥʩʝʨʚʘʮʽʾ ʪʘ ʟʘʭʠʩʪʫ ʟʨʘʟʢʽʚ ʤʝʪʝʦʨʠʪʽʚ. ʎʝ 

ʜʦʟʚʦʣʷʻ ʥʘʜʨʦʢʦʨʠʩʪʫʚʘʯʘʤ ʪʘ ʽʥʰʠʤ ʧʨʠʚʘʪʥʠʤ ʦʩʦʙʘʤ ʧʦʚʦʜʠʪʠʩʷ ʟ ʤʝʪʝʦʨʠʪʥʠʤʠ 

ʟʥʘʭʽʜʢʘʤʠ ʥʘ ʚʣʘʩʥʠʡ ʨʦʟʩʫʜ, ʚʽʣʴʥʦ ʧʨʦʜʘʚʘʪʠ ʪʘ ʧʝʨʝʤʽʱʫʚʘʪʠ ʾʭ, ʟʦʢʨʝʤʘ ʚʠʚʦʟʠʪʠ 

ʟʘ ʢʦʨʜʦʥ. 

ɺʽʜʦʤʦ, ʱʦ ʻʜʠʥʦʶ ʧʨʦʚʽʜʥʦʶ ʥʘʫʢʦʚʦʶ ʦʜʠʥʠʮʝʶ ʚ ʋʢʨʘʾʥʽ, ʱʦ ʜʦʩʣʽʜʞʫʻ 

ʤʝʪʝʦʨʠʪʥʫ ʨʝʯʦʚʠʥʫ, ʻ ʚʽʜʜʽʣ ʢʦʩʤʦʝʢʦʣʦʛʽʾ ʪʘ ʢʦʩʤʽʯʥʦʾ ʤʽʥʝʨʘʣʦʛʽʾ ɯʥʩʪʠʪʫʪʫ 

ʛʝʦʭʽʤʽʾ, ʤʽʥʝʨʘʣʦʛʽʾ ʪʘ ʨʫʜʦʫʪʚʦʨʝʥʥʷ (ɯɻʄʈ) ʽʤʝʥʽ ʄ.ʇ. ʉʝʤʝʥʝʥʢʘ ʅɸʅ ʋʢʨʘʾʥʠ. 

ʉʢʣʘʜʦʚʦʶ ʮʴʦʛʦ ʚʽʜʜʽʣʫ ʻ ʂʦʤʽʪʝʪ ʧʦ ʤʝʪʝʦʨʠʪʘʭ (ʂʄɽʊ), ʱʦ ʙʫʚ ʟʘʩʥʦʚʘʥʠʡ 

ɺ. ɯ. ɺʝʨʥʘʜʩʴʢʠʤ ʫ 1938 ʨ., ʯʣʝʥʘʤʠ ʂʄɽʊ ʻ ʚʩʽ ʩʧʽʚʨʦʙʽʪʥʠʢʠ ʟʘʟʥʘʯʝʥʦ ʚʽʜʜʽʣʫ. 

ʂʄɽʊ ʟʜʽʡʩʥʶʻ ʧʦʰʫʢʠ, ʟʙʠʨʘʥʥʷ, ʟʙʝʨʽʛʘʥʥʷ ʤʝʪʝʦʨʠʪʥʠʭ ʟʨʘʟʢʽʚ, ʧʦʧʫʣʷʨʠʟʘʮʽʶ 

ʟʥʘʥʴ ʧʨʦ ʤʝʪʝʦʨʠʪʠ, ʙʝʟʢʦʰʪʦʚʥʫ ʜʽʘʛʥʦʩʪʠʢʫ ʤʝʪʝʦʨʠʪʽʚ ʪʘ ʚʠʜʘʯʫ ʩʝʨʪʠʬʽʢʘʪʽʚ. 

ɻʨʦʤʘʜʷʥʠ ʋʢʨʘʾʥʠ, ʷʢʽ ʟʚʝʨʥʫʣʠʩʷ ʜʦ ʂʄɽʊ ʟ ʧʨʠʚʦʜʫ ʜʽʘʛʥʦʩʪʠʢʠ ʟʨʘʟʢʽʚ, ʫ ʚʠʧʘʜʢʫ 

ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʾʭʥʴʦʾ ʤʝʪʝʦʨʠʪʥʦʾ ʧʨʠʨʦʜʠ, ʤʘʶʪʴ ʧʨʘʚʦ ʚʯʠʥʠʪʠ ʧʦ-ʨʽʟʥʦʤʫ ʟʽ ʩʚʦʻʶ 

ʤʝʪʝʦʨʠʪʥʦʶ ʟʥʘʭʽʜʢʦʶ: 

1) ʧʦʜʘʨʫʚʘʪʠ ʤʝʪʝʦʨʠʪ ʜʣʷ ʝʢʩʧʦʥʫʚʘʥʥʷ ʫ ʤʝʪʝʦʨʠʪʥʽʡ ʢʦʣʝʢʮʽʾ ʅʘʮʽʦʥʘʣʴʥʦʛʦ 

ʥʘʫʢʦʚʦ-ʧʨʠʨʦʜʥʠʯʦʛʦ ʤʫʟʝʶ (ʅʅʇʄ) ʅɸʅʋ, ʧʨʠ ʮʴʦʤʫ ʥʝʟʥʘʯʥʘ ʯʘʩʪʠʥʘ ʤʝʪʝʦʨʠʪʘ 
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ʟʘʣʠʰʠʪʴʩʷ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʂʄɽʊ. ʊʘʢ, ʟʘʚʜʷʢʠ ʣʶʙôʷʟʥʦʩʪʽ ʪʘ ʟʫʩʠʣʣʷʤ ʟʘʩʪʫʧʥʠʢʘ 

ʜʠʨʝʢʪʦʨʘ ʂʽʨʦʚʩʴʢʦʾ ʝʢʩʧʝʜʠʮʽʾ ʃ. ʉʽʥʽʯʝʥʢʘ ʽ ʛʝʦʬʽʟʠʢʘ ʇ. ʅʽʤʝʥʩʴʢʦʛʦ ʧʝʨʝʜʘʥʦ 

ʟʚʠʯʘʡʥʠʡ ʭʦʥʜʨʠʪ ɻʨʫʟʴʢʝ, ʱʦ ʙʫʚ ʟʥʘʡʜʝʥʠʡ ʛʝʦʬʽʟʠʢʘʤʠ ʧʽʜ ʯʘʩ ʧʦʣʴʦʚʠʭ ʨʦʙʽʪ ʫ 

ʂʽʨʦʚʦʛʨʘʜʩʴʢʽʡ ʦʙʣ. ʫ 2007 ʨ. (ʉʝʤʝʥʝʥʢʦ ʪʘ ʽʥ., 2010). 

2) ʟʘʣʠʰʠʪʠ ʯʘʩʪʠʥʫ ʤʝʪʝʦʨʠʪʘ ʫ ʧʨʠʚʘʪʥʫ ʚʣʘʩʥʽʩʪʴ; ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ 

ʩʧʽʚʨʦʙʽʪʥʠʢʠ ʚʽʜʜʽʣʫ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʡ ʧʽʜʭʽʜ ʟʘʣʝʞʥʦ ʚʽʜ ʩʪʫʧʝʥʷ 

ʨʽʜʢʽʩʥʦʩʪʽ ʽ ʮʽʥʥʦʩʪʽ ʤʝʪʝʦʨʠʪʥʦʛʦ ʟʨʘʟʢʘ: ʷʢʱʦ ʤʝʪʝʦʨʠʪ ʚʠʷʚʠʚʩʷ ʨʽʜʢʽʩʥʠʤ 

ʚʫʛʣʠʩʪʠʤ ʭʦʥʜʨʠʪʦʤ, ʪʦʜʽ ʦʩʦʙʽ, ʱʦ ʥʠʤ ʚʦʣʦʜʽʻ ʪʘ ʟʚʝʨʥʫʣʘʩʷ ʟʘ ʡʦʛʦ ʜʽʘʛʥʦʩʪʠʢʦʶ, 

ʧʨʦʧʦʥʫʶʪʴ ʧʝʨʝʜʘʪʠ ʟʥʘʯʥʫ ʯʘʩʪʠʥʫ ʟʨʘʟʢʘ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʣʘʙʦʨʘʪʦʨʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ; ʷʢʱʦ ʟʨʘʟʦʢ ʥʘʣʝʞʠʪʴ ʜʦ ʧʦʰʠʨʝʥʦʛʦ ʪʠʧʫ (ʢʣʘʩʫ, ʛʨʫʧʫ) ʪʘ 

ʨʦʟʧʦʚʩʶʜʠʚʩʷ ʧʦ ʤʝʪʝʦʨʠʪʥʠʭ ʢʦʣʝʢʮʽʷʭ ʫʩʴʦʛʦ ʩʚʽʪʫ, ʥʘʧʨʠʢʣʘʜ, ʷʢ ʟʨʘʟʢʠ ʟʘʣʽʟʥʦʛʦ 

ʤʝʪʝʦʨʠʪʘ ʉʽʭʦʪʝ-ɸʣʽʥʴ, ʫ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʚʦʣʦʜʘʨ ʁʟʨʘʟʢʘ ʧʨʦʧʦʥʫʻʪʴʩʷ ʟʘʣʠʰʠʪʠ 

ʥʝʟʥʘʯʥʫ ʯʘʩʪʠʥʫ ʡʦʛʦ ʨʝʯʦʚʠʥʠ ʫ ʂʄɽʊ. 

ɺʠʩʥʦʚʢʠ. ʅʘ ʟʘʚʝʨʰʝʥʥʷ ʥʝʦʙʭʽʜʥʦ ʚʽʜʤʽʪʠʪʠ ʪʘʢʝ. 

1. ʍʦʯʘ ʤʝʪʝʦʨʠʪʠ ʧʝʨʽʦʜʠʯʥʦ ʥʘʜʭʦʜʷʪʴ ʟ ʢʦʩʤʽʯʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʟʝʤʥʫ 

ʧʦʚʝʨʭʥʶ, ʧʨʦʪʝ ʚʦʥʠ ʧʦʨʽʚʥʷʥʦ ʨʽʜʢʦ ʚʠʧʘʜʘʶʪʴ ʥʘ ʪʝʨʠʪʦʨʽʶ ʋʢʨʘʾʥʠ. ʊʦʤʫ ʤʦʞʥʘ 

ʚʚʘʞʘʪʠ, ʱʦ ʾʭʥʷ ʨʝʯʦʚʠʥʘ ʻ ʚʠʧʘʜʢʦʚʠʤ, ʥʝʚʽʜʥʦʚʣʶʚʘʣʴʥʠʤ ʚʘʞʣʠʚʠʤ ʥʘʫʢʦʚʠʤ 

ʦʙôʻʢʪʦʤ, ʚʪʨʘʪʫ ʷʢʦʛʦ ʤʦʞʥʘ ʧʦʨʽʚʥʷʪʠ ʟ ʚʪʨʘʪʦʶ ʮʽʥʥʠʭ ʘʨʭʝʦʣʦʛʽʯʥʠʭ ʘʨʪʝʬʘʢʪʽʚ, 

ʱʦ ʻ ʥʝʧʨʠʧʫʩʪʠʤʠʤ ʜʣʷ ʩʫʯʘʩʥʦʾ ʫʢʨʘʾʥʩʴʢʦʾ ʥʘʫʢʠ. ʉʚʦʛʦ ʯʘʩʫ, ʘʞ ʜʦ ʧʝʨʰʠʭ ʨʦʢʽʚ 

ʥʘʰʦʾ ʥʝʟʘʣʝʞʥʦʩʪʽ, ʯʘʩʪʠʥʘ ʤʝʪʝʦʨʠʪʽʚ, ʟʥʘʡʜʝʥʠʭ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ, ʙʫʣʘ ʚʠʚʝʟʝʥʘ 

ʜʦ ʢʦʣʝʢʮʽʡ ʈʌ, ʥʝʨʽʜʢʦ ʟʘʚʜʷʢʠ ʩʪʘʨʘʥʥʷʤ ʤʽʩʮʝʚʠʭ ʤʝʰʢʘʥʮʽʚ. 

2. ɿ ʦʛʣʷʜʫ ʥʘ ʚʠʢʣʶʯʥʫ ʥʘʫʢʦʚʫ ʮʽʥʥʽʩʪʴ ʤʝʪʝʦʨʠʪʽʚ, ʥʘ ʥʘʰʫ ʜʫʤʢʫ, ʩʣʽʜ 

ʧʦʩʠʣʠʪʠ ʟʘʢʦʥʦʜʘʚʩʪʚʦ ʋʢʨʘʾʥʠ ʱʦʜʦ ʧʨʘʚʘ ʚʣʘʩʥʦʩʪʽ ʥʘ ʤʝʪʝʦʨʠʪʠ, ʥʘʛʦʣʦʰʫʶʯʠ ʥʘ 

ʪʦʤʫ, ʱʦ ʧʘʜʽʥʥʷ ʪʘ ʟʥʘʭʽʜʢʠ ʤʝʪʝʦʨʠʪʽʚ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʥʝ ʤʦʞʫʪʴ ʧʝʨʝʙʫʚʘʪʠ ʫ 

ʧʨʠʚʘʪʥʽʡ ʚʣʘʩʥʦʩʪ,̔ ʘ ʤʘʶʪʴ ʥʘʣʝʞʘʪʠ ʜʝʨʞʘʚʽ. ʄʝʪʝʦʨʠʪʥʽ ʟʨʘʟʢʠ ʤʘʶʪʴ ʧʝʨʰ ʟʘ ʚʩʝ 

ʧʦʧʦʚʥʶʚʘʪʠ ʢʦʣʝʢʮʽʾ ʥʘʮʽʦʥʘʣʴʥʠʭ ʥʘʫʢʦʚʠʭ ʤʫʟʝʾʚ ʪʘ ʫʩʪʘʥʦʚ, ʜʝ ʾʭ ʥʘʣʝʞʥʠʤ ʯʠʥʦʤ 

ʚʠʚʯʘʪʠʤʫʪʴ ʪʘ ʟʙʝʨʽʛʘʪʠʤʫʪʴ, ʟ ʜʦʪʨʠʤʘʥʥʷʤ ʥʝʦʙʭʽʜʥʠʭ ʧʨʘʚʠʣ ʾʭʥʴʦʾ ʢʦʥʩʝʨʚʘʮʽʾ ʪʘ 

ʪʨʠʚʘʣʦʛʦ ʟʙʝʨʽʛʘʥʥʷ. ʊʘʢʦʞ ʩʣʽʜ ʟʜʽʡʩʥʶʚʘʪʠ ʦʙʤʽʥ ʤʝʪʝʦʨʠʪʘʤʠ ʟ ʬʘʭʽʚʮʷʤʠ ʟ ʨʽʟʥʠʭ 

ʢʨʘʾʥ. ɿʘʟʥʘʯʝʥʽ ʟʘʭʦʜʠ ʩʧʨʠʷʪʠʤʫʪʴ ʧʽʜʥʷʪʪ ʁʧʨʝʩʪʠʞʫ ʫʢʨʘʾʥʩʴʢʦʾ ʥʘʫʢʠ ʪʘ ʜʝʨʞʘʚʠ 

ʋʢʨʘʾʥʘ ʫ ʮʽʣʦʤʫ. 
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Calcium-silicate (CS) glass spherules from the Upper Cretaceous marls of the Lviv Trough 

were studied by the SEM/EDS method. Comparison of compositional and textural 

characteristics of the collected spherules with known types of Cosmic, Lunar and 

Terrestrial spherules showed the affinity of the studied spherules with CS spherules from 

kimberlite pipes. The studied spherules can be interpreted as pyroclastic material of 

kimberlite-like explosive eruptions.  

 

ɺʋʃʂɸʅɯʏʅɸ ʇʈʀʈʆɼɸ ʉʂʃʗʅʀʍ ʉʌɽʈʋʃ ɿ ɺɽʈʍʅʔʆʂʈɽʁɼʆɺʀʍ 

ɺɯɼʂʃɸɼɯɺ ʃʔɺɯɺʉʔʂʆɻʆ ʇʈʆɻʀʅʋ (ʋʂʈɸɰʅɸ) 

 

ʗʮʝʥʢʦ ɯ. ɻ., ʉʪʫʧʢʘ ʆ.ʆ., ʗʮʝʥʢʦ ɺ. ɻ., ʈʝʥʜʘ ɸ.ɼ. 

 

Introduction. Glass spherules are spherical particles, commonly no more than 1 mm in 

size. They were formed due to the rapid solidification of silicate melt dispersed in free or fluid 

space. Glass spherules are found on Earth, and the Moon and may be of different nature.  

Cosmic glass spherules are melted micrometeorites. They are found in the ice sheets of 

the Antarctic, Novaya Zemlya, and Greenland (Taylor et al., 2000; Folco, Cordier, 2015).  

Impact glass spherules (microtektites) occur on Earth in both continental and oceanic 

sediments (Simonson and Glass, 2004).  

Volcanic glass spherules are encountered in magmatic rocks of kimberlite and lamproite 

types. They can be subdivided into two distinct compositional types including titanium-

manganese-iron-silicate (TMIS) and calcium-silicate (CS) spherules (Vaganov et al., 1985; 

Marshintsev, 1990 Yatsenko et al., 2023).  

Lunar spherules are represented by varieties of different origins: impact spherules and 

volcanic (pristine) ones associated with lunar eruptions by so-called ófire fountainsô (Delano, 

1986). 

In this paper, we report the results of the study of CS spherules extracted from marls of 

the Maastrichtian Stage (K2lv - Lviv Unit) of the Lviv Trough near Lviv city (Fig. 1). 

Analysis of previous research, research objective. CS spherules were first discovered 

in the kimberlites of the Yakutsk diamond province (Marshintsev, 1990). Further, findings of 

similar CS spherules from explosive rocks of the Western Urals (Chaikovsky and 

Korotchenkova, 2012) and kimberlites of the Ukrainian Shield (Yatsenko, 2016) were 

reported. Remarkably, similar CS spherules were also found in typical sedimentary (non-

kimberlite) rocks, namely, in Triassic, Jurassic, and Cretaceous sediments of the Pannonian 

Basin (Uzonyi et al., 1998) and Neogene sediments of the Precarpathian Trough (Yatsenko et 

al., 2013). 

The objective of this study is to investigate the textural and compositional 

characteristics of the collected CS spherules and to make an attempt to establish their nature 

through a comparison with known collections of glass spherules of different origins. 
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ʈʠʩ.1. Calcium-silicate (CS) spherules discovered in Upper Cretaceous sediments 

Sampling and analytical techniques. Samples were collected from four natural 

outcrops (samples: YL-1, YL-2, YL-4, and YL-10) and one artificial outcrop (sample: WSP). 

Spherules were hand-picked from the electromagnetic concentrate. Sampling and processing 

were done carefully to avoid external contamination. 

Spherules and associated mineral particles were analyzed with a REMMA-102-02 

scanning electron microscope (SEM) at the Ivan Franko National University of Lviv. This 

instrument is equipped with an EDAR energy-dispersive spectrometer (EDS). The SEM was 

operated at 20 kV. 

Results and discussion. The spherules range in size from 0.1 mm to 0.7 mm. They are 

made of greenish-yellow to light green glass with a variable amount of gas vesicles (Fig. 1). 

The spherules show a variety of forms: spherical, drop-like, elongated, and melted irregular. 

The spherules are made of compositionally homogeneous glass dominated by 

SiO2 (~ 42 wt. %) and CaO (~ 22 wt. %). Al2O3, MgO, and MnO are present in considerable 

amounts (Table 1). 

Common placer minerals and specific mineral particles were recognized in association 

with the spherules. (Fig. 2) Some of these particles, namely native Fe, Fe-oxide spherules, and 

melted pyrite are similar to those found in kimberlites of the Ukrainian Shield 

(Yatsenko, 2016). 

 

ʈʠʩ. 2. Association of mineral particles co-occurring with the CS spherules: a ï native 

Fe; b ï Fe-oxide spherule (I-type); c ï Al-Fe-silicate (impact?) spherules with a variable 

composition; d ï pyrite grain with bubbly texture; e ï glass-like carbon with a bubbly texture; 



ˏ̨̅ ˙̨̨̩̎̆̑́̌̏̄ ̨ ː̨̩̆̏̄̎̏̈ ̅̏ ː̨̨̖̩̆̏̍ȟ ˜̨̩̆̓̑̏̌̏̄ȟ ː̨̩̆̏̌̏̄ ̓́ ː̨̆̏̈̉̋̉̕ȡ 
̨̝̔̎̅́̍̆̎̓́̌̎̕ ̨ ̨̐̑̉̋̌́̅̎ ̓̑̆̎̅̉ 88) ̨̠̒̓̏̌̓̓ 

 

53 

 

f ï minerals (Rt ï rutile, St ï staurolite, Ilm ï ilmenite, Grt ï garnet) 

 

Researchers of Lunar spherules have developed criteria for discriminating volcanic 

(pristine) spherules from impact glasses: 1 - volcanic spherules do not contain schlieren and 

exotic lithic/mineral inclusions; 2 - they have intrasample chemical homogeneity (Delano, 

1986). The studied spherules consist of glass with no inclusions and exhibit intrasample and 

intersample chemical homogeneity. Thus, the observed features of the studied spherules allow 

us to distinguish them not only from impact spherules but also from cosmic spherules, since 

cosmic spherules are molten micrometeorites and form a textural sub-type sequence from 

fully molten to unmolten varieties (Folco and Cordier, 2015). In addition, the composition of 

CS spherules is quite different from that of the cosmic spherules (Tables 1, 2). 

Table 1. Major -element compositions (wt.% oxide) of studied glass spherules 
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SiO2 42.33 42.72 42.51 42.52 42.13 42.51 

TiO2 1.00 1.16 1.18 1.28 1.00 1.25 

Al 2O3 10.61 10.41 11.27 10.16 10.39 11.26 

Cr2O3 0.27 0.18 bdl 0.36 0.05 bdl 

FeO 3.37 3.71 3.36 3.63 3.19 3.49 

MnO 6.61 5.92 6.13 6.64 6.95 6.08 

MgO 10.78 10.66 10.51 9.84 10.25 10.31 

CaO 22.04 22.06 21.93 22.42 22.52 21.98 

Na2O 1.76 2.02 2.00 1.79 2.29 1.85 

K2O 1.22 1.16 1.11 1.36 1.23 1.26 

Summ 100.00 100.00 100.00 100.00 100.00 100.00 

Footnotes. Analyses by SEM/EDS. Abbreviation: bdl ï below detection limit 

 

Table 2. Average major-element compositions (wt.% oxide) of kimberlite, cosmic, and 

Lunar spherules 
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Terrestrial CS spherules 
from kimberlites 

Cosmic spherules 
(micrometeorites) 

Lunar spherules. 

 1 2 3 4 5 6 

SiO2 32.55 39.08 22.87 47.87 48.00 33.40 

TiO2 6.24 1.13 6.85 0.15 0.26 16.40 

Al 2O3 14.18 12.47 4.14 3.10 7.74 4.60 

Cr2O3 bdl bdl 0.44 0.14 0.57 0.84 

FeO 0.62 6.07 7.91 14.03 16.50 23.90 

MnO 0.59 0.23 7.64 0.38 0.19 0.30 

MgO 9.69 5.70 1.38 31.63 18.20 13.00 

CaO 34.13 32.03 47.41 2.64 8.57 6.27 

Na2O 0.04 1.27 1.30 bdl bdl 0.05 

K2O 0.53 0.94 0.06 bdl bdl 0.12 

NiO bdl bdl bdl 0.07 bdl bdl 

Summ 98.57 98.92 100.00 100.00 100.03 98.88 

Footnotes. References: 1 ï kimberlite-like intrusive pyroclastites of the Western Ural 

(Chaikovsky, Korotchenkova, 2012); 2 ï Udachnaya kimberlite pipe, Yakutia (Marshintsev, 

1990); 3 ï Pivdenna kimberlite pipe, Azov block of the Ukrainian Shield (Yatsenko et al., 
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2023); 4 ï Antarctic ice sheet, South Pole (Taylor et al., 2000); 5 ï Apollo 15 green glass 

(Delano, 1986); 5 ï Apollo 12 red glass (Delano, 1986). Abbreviation: bdl ï below detection 

limit 

Compositional characteristics of the glass of the studied CS spherules, as well as CS 

spherules from other known occurrences, demonstrate an affinity with CS spherules from 

kimberlites (Tables 1, 2). Taking into account the above observations, we can assume that 

volcanic Lunar spherules (Delano, 1986), kimberlite spherules (Yatsenko et al., 2023), and 

terrestrial sedimentary CS spherules are of similar origin, i.e., they are pyroclastic products of 

deep explosive eruptions. In contrast to the Lunar surface, the presence of spherules on the 

Earth is not so obvious. On the one hand, spherules are mixed with a large amount of 

sedimentary material, on the other hand, are eliminated by chemical and mechanical 

weathering processes. 

Conclusions. The study of textural and compositional characteristics of CS spherules 

found in Upper Cretaceous sediments of the Lviv Trough suggests their affinity with 

spherules from kimberlite pipes. We believe that the studied CS spherules and CS spherules 

from the Pannonian Basin (Uzonyi et al., 1998) are associated with kimberlite-l ike explosive 

eruptions deriving from the deep mantle. 
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ʂʆʄʇʃɽʂʉʋɺɸʅʅʗ ʄɯʅɽʈɸʃʆɻʆ-

ɻɽʆʍɯʄɯʏʅʀʍ, ʃɯʊʆʃʆɻʆ-ʇɽʊʈʆɻʈɸʌɯʏʅʀʍ 

ʊɸ ɻɽʆʌɯɿʀʏʅʀʍ ʄɽʊʆɼɯɺ ʋ 

ʄʆɼɽʃʖɺɸʅʅɯ ʇʈʆʎɽʉɯɺ ʋʊɺʆʈɽʅʅʗ 

ʂʆʈʀʉʅʀʍ ʂʆʇɸʃʀʅ 
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The study results of the polyhalite-bearing deposits of Kunteyi Playa in China improve the 

theory of polyhalite mineralization and provide a theoretical basis for fundamental and 

applied studies of this mineral. The following is installed: According to 

thermobarogeochemical data, the gypsum deposition (gypsum salting out) was the cause of 

mixing of fresh waters enriched in Ca(HCO3)2 with concentrated sulfate brines of the basin 

at the stage of sedimentogenesis, which, under the action of dense bottom brine, turned into 

polyhalite. This mechanism of polyhalite formation was the main one in the studied area. 

This is confirmed by a natural increase in the percentage of clastic components with a 

simultaneous increase in the percentage of polyhalite and gypsum, and vice versa a 

decrease in clastic components with an increase in the percentage of halite and a decrease 

in the percentage of polyhalite and gypsum in the sediment section; Petrographic and SEM 

studies indicate that this mineral was also formed at the bottom of the sedimentation basin 

during the unloading of pore and intercrystalline brines of chemogenic-terrigenous 

sediments that were compacted, the possibility of the occurrence of a part of polyhalite due 

to the replacement of sylvine and carnalite during the influx of calcium with solutions from 

the located near oil deposits. 

 

FEATURES OF POLYGALITE FORMATION IN THE NORTHWESTERN PART OF 

THE QAIDAM BASIN, CHINA   

 

Anatoliy R. Galamay, Fanwei Meng, Daria V. Sydor, Oksana V. Oliyovych-Hladka  

 

ɺʩʪʫʧ. ɼʦʩʣʽʜʞʫʚʘʥʠʡ ʩʫʙʙʘʩʝʡʥ ʂʫʥʪʝʡ-ʇʣʘʡʷ ʨʦʟʪʘʰʦʚʘʥʠʡ ʚ ʧʽʚʥʽʯʥʦ-

ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʙʘʩʝʡʥʫ ʂʘʡʜʘʤ ʫ ʂʠʪʘʾ ʪʘ ʚʽʜʦʤʠʡ ʩʚʦʾʤʠ ʚʝʣʠʢʦʤʘʩʰʪʘʙʥʠʤʠ 

ʧʣʝʡʩʪʦʮʝʥʦʚʠʤʠ ʚʽʜʢʣʘʜʘʤʠ ʧʦʣʽʛʘʣʽʪʫ ʟ ʛʝʦʣʦʛʽʯʥʠʤʠ ʟʘʧʘʩʘʤʠ ʧʨʠʙʣʠʟʥʦ 200 

ʤʽʣʴʡʦʥʽʚ ʪʦʥʥ. ɼʣʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʠʚʯʝʥʥʷ ʧʦʣʽʛʘʣʽʪʦʚʠʭ ʧʦʢʣʘʜʽʚ, ʱʦ ʚʢʣʶʯʘʻ 

ʩʝʜʠʤʝʥʪʦʣʦʛʽʯʥʽ, ʤʽʥʝʨʘʣʦʛʽʯʥʽ ʽ ʪʝʨʤʦʙʘʨʦʛʝʦʭʽʤʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʥʘʤʠ ʦʙʨʘʥʦ 

ʪʠʧʦʚʠʡ ʨʦʟʨʽʟ ʮʠʭ ʚʽʜʢʣʘʜʽʚ ʫ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʙʘʩʝʡʥʫ ʂʘʡʜʘʤ. ɿ ʦʛʣʷʜʫ ʥʘ 

ʪʝ, ʱʦ ʚʠʥʘʡʜʝʥʽ ʥʦʚʽ ʩʧʦʩʦʙʠ ʦʪʨʠʤʘʥʥʷ ʢʦʤʧʣʝʢʩʥʠʭ ʙʝʟʭʣʦʨʥʠʭ (ʂ-Mg-Cʘ-SO4) 

ʤʽʥʝʨʘʣʴʥʥʠʭ ʜʦʙʨʠʚ ʟ ʧʦʣʽʛʘʣʽʪʫ https://patents.google.com/patent/RU2276123C2/ ʪʘ 

ʚʩʪʘʥʦʚʣʝʥʘ ʾʭʥʷ ʚʠʩʦʢʘ ʘʛʨʦʥʦʤʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ https://polysulphate.com/mu-

ru/polysulphate-science/, ʜʦʩʣʽʜʞʝʥʥʷ ʫʤʦʚ ʬʦʨʤʫʚʘʥʥʷ ʧʦʣʽʛʘʣʽʪʦʚʠʭ ʚʽʜʢʣʘʜʽʚ ʤʘ̒ ʥʝ 

ʣʠʰʝ ʥʘʫʢʦʚʝ, ʘ ʡ ʧʨʠʢʣʘʜʥʝ ʟʥʘʯʝʥʥʷ. 

ɸʥʘʣʽʟ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʴ, ʬʦʨʤʫʣʶʚʘʥʥʷ ʧʨʦʙʣʝʤʠ, ʘʢʪʫʘʣʴʥʽʩʪʴ ʾʾ 

ʚʠʨʽʰʝʥʥʷ, ʟʘʜʘʯʽ ʜʦʩʣʽʜʞʝʥʥʷ. ʏʝʨʝʟ ʨʽʟʥʦʤʘʥʽʪʥʽ ʤʦʞʣʠʚʽ ʰʣʷʭʠ ʫʪʚʦʨʝʥʥʷ, ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʝʨʝʜʦʚʠʱʘ, ʦʩʦʙʣʠʚʦʩʪʽ ʢʨʠʩʪʘʣʽʟʘʮʽʾ 

ʧʦʣʽʛʘʣʽʪʫ ʜʠʩʢʫʪʫʶʪʴʩʷ (Li, Han, 1987; ʉʘʜʦʚʠʡ, ʉʘʜʦʚʠʡ, 2012; Niu et al., 2015). ʋ 

ʟʚô̫ ʟʢʫ ʟ ʮʠʤ, ʤʝʭʘʥʽʟʤ ʬʦʨʤʫʚʘʥʥʷ ʧʦʢʣʘʜʽʚ ʧʦʣʽʛʘʣʽʪʫ ʙʘʩʝʡʥʫ ʂʘʡʜʘʤ ʪʘʢʦʞ ʜʦ 

ʩʴʦʛʦʜʥʽ ʜʦʩʪʘʤʝʥʥʦ ʥʝ ʟôʷʩʦʚʘʥʠʡ. ʄʝʪʦʶ ʨʦʙʦʪʠ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʝʚʦʣʶʮʽʾ 

ʨʦʟʩʦʣʽʚ ʙʘʩʝʡʥʫ ʪʘ ʤʝʭʘʥʽʟʤʫ ʚʽʜʢʣʘʜʝʥʥʷ ʧʦʣʽʛʘʣʽʪʫ ʩʫʙʙʘʩʝʡʥʫ ʂʫʥʪʝʡ-ʇʣʘʡʷ. 
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ɿʘʜʣʷ ʮʴʦʛʦ ʧʨʦʚʝʜʝʥʦ ʢʦʤʧʣʝʢʩʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʝʪʨʦʛʨʘʬʽʾ ʽ ʤʽʥʝʨʘʣʦʛʽʾ ʦʩʘʜʦʚʠʭ 

ʧʦʨʽʜ ʪʘ ʪʝʨʤʦʙʘʨʦʛʝʦʭʽʤʽʯʥʝ ʚʠʚʯʝʥʥʷ ʬʣʶʾʜʥʠʭ ʚʢʣʶʯʝʥʴ ʫ ʛʘʣʽʪʽ.  

ʌʘʢʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ ʪʘ ʤʝʪʦʜʦʣʦʛʽʷ ʜʦʩʣʽʜʞʝʥʴ. ʅʘʤʠ ʜʦʩʣʽʜʞʝʥʦ ʜʽʣʷʥʢʫ 

ʫʩʪʫʧʦʚʦʛʦ ʚʽʜʩʣʦʥʝʥʥʷ ʚʠʩʦʪʦʶ 5,7 ʤ, ʜʝ ʩʦʣʝʥʦʩʥʽ ʚʽʜʢʣʘʜʠ ʤʽʩʪʠʣʠ ʧʦʣʽʛʘʣʽʪ. ɿʛʽʜʥʦ 

ʽʟ ʣʽʪʦʣʦʛʽʯʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʨʦʟʨʽʟʫ, ʚʽʜʽʙʨʘʥʦ ʩʽʤʥʘʜʮʷʪʴ ʟʨʘʟʢʽʚ (BD-01 ï BD-17).  

ʄʽʥʝʨʘʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʢʣʘʜʘʣʠʩʷ ʟ ʪʨʴʦʭ ʦʩʥʦʚʥʠʭ ʯʘʩʪʠʥ. ʉʧʦʯʘʪʢʫ ʢʦʞʥʽ 

100 ʛ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʛʦ ʟʨʘʟʢʘ ʧʦʜʨʽʙʥʶʚʘʣʠ ʜʦ 60 ʤʝʰ, ʘ 3-5 ʛ ʟʚʘʞʫʚʘʣʠ ʽ 

ʧʦʜʨʽʙʥʶʚʘʣʠ ʜʦ 200 ʤʝʰ. ʇʦʪʽʤ ʟʨʘʟʢʠ ʩʢʘʥʫʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʝʥʪʛʝʥʽʚʩʴʢʦʾ 

ʜʠʬʨʘʢʮʽʾ (XRD) (XôPert Pro) ʟ ʨʦʙʦʯʠʤʠ ʫʤʦʚʘʤʠ 30 ʤɸ ʪʘ 40 ʢɺ. ʊʨʠ ʟʨʘʟʢʠ (BD-10, 

BD-13 ʽ BD-14) ʟ ʚʠʩʦʢʦʶ ʯʘʩʪʢʦʶ ʧʦʣʽʛʘʣʽʪʫ ʙʫʣʠ ʚʽʜʽʙʨʘʥʽ ʜʣʷ ʘʥʘʣʽʟʫ 

ʤʽʢʨʦʤʦʨʬʦʣʦʛʽʾ ʪʘ ʭʽʤʽʯʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʥʘ ʩʢʘʥʫʶʯʦʤʫ ʝʣʝʢʪʨʦʥʥʦʤʫ ʤʽʢʨʦʩʢʦʧʽ ʟ 

ʝʥʝʨʛʦʜʠʩʧʝʨʩʽʡʥʠʤ ʩʧʝʢʪʨʦʤʝʪʨʦʤ (SEM-EDS) (ʩʝʨʽʷ JSM-5610LV/INCA, 

ʤʘʢʩʠʤʘʣʴʥʘ ʨʦʟʜʽʣʴʥʘ ʟʜʘʪʥʽʩʪʴ HV3,5 ʥʤ, ʤʽʥʽʤʘʣʴʥʘ ʨʦʟʜʽʣʴʥʘ ʟʜʘʪʥʽʩʪʴ LV5,0 ʥʤ, 

ʟʙʽʣʴʰʝʥʥʷ: 35ï30 ʤʽʣʴʡʦʥʽʚ ʨʘʟʽʚ). ʎʽ ʝʢʩʧʝʨʠʤʝʥʪʠ ʧʨʦʚʦʜʠʣʠʩʷ ʚ ɸʥʘʣʽʪʠʯʥʦʤʫ 

ʮʝʥʪʨʽ ʉʦʣʪ-ʃʝʡʢ ʧʨʠ ʎʠʥʭʘʡʩʴʢʦʤʫ ɯʥʩʪʠʪʫʪʽ ʩʦʣʷʥʠʭ ʦʟʝʨ ɸʢʘʜʝʤʽʾ ʥʘʫʢ ʂʠʪʘʶ. 

ɼʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʛʦʤʦʛʝʥʽʟʘʮʽʾ ʚʢʣʶʯʝʥʴ ʫ ʛʘʣʽʪʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʤʝʪʦʜ ʦʭʦʣʦʜʞʫʶʯʦʾ ʥʫʢʣʽʘʮʽʾ (ɻʘʣʘʤʘʡ ʽ ʽʥ, 2023). ʋʣʴʪʨʘʤʽʢʨʦʭʽʤʽʯʥʠʡ ʘʥʘʣʽʟ 

ʨʦʟʯʠʥʽʚ ʚʢʣʶʯʝʥʴ ʚʠʢʦʥʫʚʘʚʩʷ ʟʘ ʤʦʜʝʨʥʽʟʦʚʘʥʦʁ  ʤʝʪʦʜʠʢʦʶ ʫʣʴʪʨʘʤʽʢʨʦʘʥʘʣʽʟʫ 

(ʤʝʪʦʜ ʩʢʣʷʥʠʭ ʢʘʧʽʣʷʨʽʚ), ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʤʝʪʦʜʠʯʥʠʭ ʦʧʝʨʘʮʽʡ ʷʢʦʾ ʦʧʠʩʘʥʘ ʫ ʨʦʙʦʪ ̔

(Galamay et al., 2020). 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ɼʘʥʽ ʤʽʢʨʦʩʢʦʧʽʾ ʽ ʨʝʟʫʣʴʪʘʪʠ 

ʨʝʥʪʛʝʥʦʛʨʘʬʽʾ (XRD) ʧʦʢʘʟʘʣʠ, ʱʦ ʩʦʣʷʥʽ ʤʽʥʝʨʘʣʠ ʚ ʦʩʥʦʚʥʦʤʫ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʜʨʽʙʥʦ- 

ʪʘ ʢʨʫʧʥʦʟʝʨʥʠʩʪʦʛʦ ʛʘʣʽʪʫ, ʩʽʨʦʛʦ ʤʘʩʠʚʥʦʛʦ ʧʦʣʽʛʘʣʽʪʫ ʪʘ ʛʽʧʩʫ (ʨʠʩʫʥʦʢ). ʂʨʽʤ ʪʦʛʦ, 

ʫ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʨʦʟʨʽʟʫ ʚʠʷʚʣʝʥʦ ʩʠʣʴʚʽʥ ʪʘ ʩʠʥʛʝʥʽʪ. ɻʘʣʽʪ ʧʨʠʩʫʪʥʽʡ ʫ ʢʦʞʥʦʤʫ ʟ 

ʰʘʨʽʚ, ʡʦʛʦ ʚʤʽʩʪ ʫ ʤʽʥʝʨʘʣʴʥʦʤʫ ʩʢʣʘʜʽ ʧʦʨʽʜ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 9 ʜʦ 98 %. ʇʦʣʽʛʘʣʽʪ, 

ʷʢʠʡ ʤʘʻ ʜʨʽʙʥʦʟʝʨʥʠʩʪʫ ʩʪʨʫʢʪʫʨʫ ʽʟ ʨʦʟʤʽʨʘʤʠ ʟʝʨʝʥ ʚʽʜ 0,01 ʜʦ 0,05 ʤʤ, ʧʦʨʷʜ ʽʟ 

ʛʘʣʽʪʦʤ, ʪʘʢʦʞ ʻ ʦʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʩʦʣʷʥʠʭ ʤʽʥʝʨʘʣʽʚ ʫ ʙʽʣʴʰʦʩʪʽ ʰʘʨʽʚ. ʊʠʧ ʡʦʛʦ 

ʤʦʥʦʢʨʠʩʪʘʣʽʚ ʣʠʩʪʦʧʦʜʽʙʥʠʡ, ʛʦʣʯʘʩʪʠʡ ʪʘ ʚʦʣʦʢʥʠʩʪʠʡ. ɺʽʜʩʦʪʦʢ ʧʦʣʽʛʘʣʽʪʫ ʫ 

ʤʽʥʝʨʘʣʴʥʦʤʫ ʩʢʣʘʜʽ ʧʦʨʦʜʠ ʚ ʙʽʣʴʰʦʩʪʽ ʰʘʨʽʚ ʥʝ ʧʝʨʝʚʠʱʫʻ 20ï30% ʽ ʣʠʰʝ ʚ ʦʢʨʝʤʠʭ 

ʩʷʛʘʻ ʧʦʥʘʜ 50%. 

 

ʈʠʩʫʥʦʢ. ɿʤʽʥʠ ʯʘʩʪʢʠ ʢʦʤʧʦʥʝʥʪʽʚ ʧʦʨʽʜ ʫ ʨʦʟʨʽʟʽ ʚʽʜʢʣʘʜʽʚ. ʏʘʩʪʠʥʠ ʨʦʟʨʽʟʫ: ɯ ï 

ʚʝʨʭʥʷ; ɯɯ ï ʥʠʞʥʷ. ʊʨʠʢʫʪʥʠʢʠ ï ʤʽʩʮʷ ʚʽʜʙʦʨʫ ʟʨʘʟʢʽʚ, ʥʫʤʝʨʘʮʽʷ ʷʢʠʭ ʚʽʜ 1 ʜʦ 17 

ʧʦʯʠʥʘʻʪʴʩʷ ʟʛʦʨʠ 

 



ˏ̨̅ ˙̨̨̩̎̆̑́̌̏̄ ̨ ː̨̩̆̏̄̎̏̈ ̅̏ ː̨̨̖̩̆̏̍ȟ ˜̨̩̆̓̑̏̌̏̄ȟ ː̨̩̆̏̌̏̄ ̓́ ː̨̆̏̈̉̋̉̕ȡ 
̨̝̔̎̅́̍̆̎̓́̌̎̕ ̨ ̨̐̑̉̋̌́̅̎ ̓̑̆̎̅̉ 88) ̨̠̒̓̏̌̓̓ 

 

58 

 

ɿʘ ʜʦʧʦʤʦʛʦʶ SEM ʚʩʪʘʥʦʚʣʝʥʦ ʞʦʚʥʦʚʠʡ ʧʦʣʽʛʘʣʽʪ, ʦʪʦʯʝʥʠʡ ʩʝʨʝʜʥʴʦ-

ʢʨʫʧʥʦʟʝʨʥʠʩʪʠʤʠ ʢʨʠʩʪʘʣʘʤʠ ʛʘʣʽʪʫ ʪʘ ʛʣʠʥʠʩʪʠʤʠ ʤʽʥʝʨʘʣʘʤʠ. ʄʥ̔ʝʨʘʣʴʥʽ ʩʧʝʢʪʨʠ ʟ 

EDS ʟʨʘʟʢʽʚ BD-13 ʪʘ BD-14 ʧʦʢʘʟʫʶʪʴ, ʱʦ ʦʢʨʽʤ ʧʦʣʽʛʘʣʽʪʫ, ʷʢʠʡ ʙʫʚ ʪʦʯʢʦʶ 

ʩʢʘʥʫʚʘʥʥʷ, ʪʫʪ ʥʘʷʚʥʽ ʪʘʢʦʞ ʢʘʣʽʡʥʽ ʤʽʥʝʨʘʣʠ, ʪʘʢʽ ʷʢ ʩʠʣʴʚʽʥ (KCl) ʽ ʢʘʨʥʘʣʽʪ 

(KMgCl3ĬH2O).  

ɿʘ ʜʘʥʠʤʠ ʫʣʴʪʨʘʤʽʢʨʦʭʽʤʽʯʥʦʛʦ ʘʥʘʣʽʟʫ, ʫ ʩʝʜʠʤʝʥʪʘʮʽʡʥʠʭ ʨʦʟʩʦʣʘʭ ʚʤʽʩʪ 

ʢʘʣʽʶ, ʤʘʛʥʽʶ ʽ ʩʫʣʴʬʘʪʫ ʢʦʣʠʚʘʻʪʴʩʷ ʚ ʤʝʞʘʭ ʚʽʜʧʦʚʽʜʥʦ (ʛ/ʣ): 29,7-39,0; 56,1-71,8; 

47,4-80,6; ʫ ʚʪʦʨʠʥʥʠʭ ʚʢʣʶʯʝʥʥʷʭ ï 2,0-33,1; 46,3-119,2; 30,2-86,6. ɿʛʽʜʥʦ 

ʪʝʨʤʦʤʝʪʨʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʛʘʣʽʪ ʚ ʙʘʩʝʡʥʽ (ʟ ʽʥʪʝʨʚʘʣʫ 4,3-5,7 ʤ) ʢʨʠʩʪʘʣʽʟʫʚʘʚʩʷ ʟʘ 

ʪʝʤʧʝʨʘʪʫʨʠ ʚʽʜ 30,8 ʜʦ 71,8 Áʉ. ʇ̔ ʜʪʚʝʨʜʞʝʥʥʷʤ ʢʦʨʝʢʪʥʦʩʪʽ ʦʪʨʠʤʘʥʠʭ 

ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʟʥʘʯʝʥʴ ʻ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʽʟʦʪʦʧʽʚ Mg2+ ʧʦʣʽʛʘʣʽʪʫ ʪʘ 

ʘʩʪʨʘʭʘʥʽʪʫ ʙʘʩʝʡʥʫ, ʷʢʽ ʩʚʽʜʯʘʪʴ, ʱʦ ʥʘ ʮʽʡ ʪʝʨʠʪʦʨʽʾ ʧʝʨʽʦʜʠʯʥʦ (0,39 ʤʣʥ. ʨʦʢʽʚ ʪʦʤʫ, 

0,36 ʤʣʥ. ʨʦʢʽʚ ʪʦʤʫ ʪʘ 0,12 ʤʣʥ. ʨʦʢʽʚ ʪʦʤʫ) ʤʽʛ ʽʩʥʫʚʘʪʠ ʪʝʧʣʠʡ ʩʫʭʠʡ ʢʣʽʤʘʪ ʽʟ 

ʪʝʤʧʝʨʘʪʫʨʦʶ ʨʦʟʩʦʣʫ ʜʦ 70ÁC (Li et al., 2020). 

ɿʛʽʜʥʦ ʜʘʥʠʭ ʫʣʴʪʨʘʤʽʢʨʦʭʽʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʨʦʟʯʠʥʽʚ ʚʢʣʶʯʝʥʴ ʫ ʛʘʣʽʪʽ, 

ʨʦʟʩʦʣʠ ʙʘʩʝʡʥʫ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ ʚʠʩʦʢʦʶ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʽʦʥʽʚ ʩʪʘʜʽʾ ʩʘʜʢʠ ʢʘʣʽʡʥʦ-

ʤʘʛʥʽʻʚʠʭ ʩʦʣʝʡ. ʅʝʟʚʠʯʥʦ ʚʠʩʦʢʠʡ ʚʤʽʩʪ ʢʘʣʽʶ, ʱʦ ʥʝ ʻ ʭʘʨʘʢʪʝʨʥʠʤ ʜʣʷ ʙʘʩʝʡʥʽʚ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʪʠʧʫ, ʦʙʫʤʦʚʣʝʥʠʡ ʥʘʜʭʦʜʞʝʥʥʷʤ ʧʨʦʜʫʢʪʽʚ ʚʠʚʽʪʨʶʚʘʥʥʷ ʧʦʨʽʜ 

(ʧʝʨʝʚʘʞʥʦ ʟʘʩʦʣʝʥʠʭ ʪʨʝʪʠʥʥʠʭ ʚʽʜʢʣʘʜʽʚ), ʱʦ ʩʢʣʘʜʘʶʪʴ ʛʽʨʩʴʢʝ ʦʙʨʘʤʣʝʥʥʷ 

ʟʘʧʘʜʠʥʠ (Zhang et al., 2019). ʂʦʤʧʘʢʪʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʪʦʯʦʢ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʨʦʟʩʦʣʽʚ 

ʧʝʨʚʠʥʥʠʭ ʚʢʣʶʯʝʥʴ ʥʘ ʬʘʟʦʚʽʡ ʜʽʘʛʨʘʤʽ ʩʠʩʪʝʤʠ K-Na-Mg-SO4-Cl ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʩʪʘʙʽʣʴʥʽʩʪʴ ʜʞʝʨʝʣʘ ʩʦʣʝʡ ʫ ʙʘʩʝʡʥʽ, ʘ ʟʥʘʯʥʝ ʢʦʣʠʚʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʩʝʜʠʤʝʥʪʘʮʽʡʥʠʭ ʨʦʟʩʦʣʽʚ ʟʘ ʥʝʚʝʣʠʢʠʡ ʧʨʦʤʽʞʦʢ ʯʘʩʫ (ʬʦʨʤʫʚʘʥʥʷ ʨʽʟʥʠʭ ʢʨʠʩʪʘʣʽʚ 

ʦʜʥʦʛʦ ʰʘʨʫ) ï ʧʨʦ ʧʝʨʽʦʜʠʯʥʝ ʥʘʜʭʦʜʞʝʥʥʷ ʫ ʙʘʩʝʡʥ ʧʨʽʩʥʠʭ ʚʦʜ, ʟʙʘʛʘʯʝʥʠʭ ʥʘ 

ʉʘ(ʅʉʆ3)2. ɿʤʽʰʫʚʘʥʥʷ ʧʨʽʩʥʠʭ ʚʦʜ ʽʟ ʢʦʥʮʝʥʪʨʦʚʘʥʠʤʠ ʩʫʣʴʬʘʪʥʠʤʠ ʨʦʟʩʦʣʘʤʠ 

ʙʘʩʝʡʥʫ ʚʠʢʣʠʢʘʣʦ ʦʩʘʜʞʝʥʥʷ ʢʘʣʴʮʽʶ ʫ ʚʠʛʣʷʜʽ ʛʽʧʩʫ (ʚʠʩʦʣʶʚʘʥʥʷ ʛʽʧʩʫ), ʷʢʠʡ ʧʽʜ 

ʜʽʻʶ ʱʽʣʴʥʦʾ ʧʨʠʜʦʥʥʦʾ ʨʦʧʠ ʧʝʨʝʭʦʜʠʚ ʫ ʧʦʣʽʛʘʣʽʪ. ʎʝʡ ʧʨʦʮʝʩ ʚʽʜʜʟʝʨʢʘʣʝʥʠʡ ʫ 

ʚʽʜʧʦʚʽʜʥʽʡ ʟʤʽʥʽ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʨʦʟʩʦʣʽʚ ʧʝʨʚʠʥʥʠʭ ʚʢʣʶʯʝʥʴ ʫ ʛʘʣʽʪʽ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʥʘʜʭʦʜʞʝʥʥʷ ʉʘ(ʅʉʆ3)2 ʟ ʧʨʽʩʥʠʤʠ ʚʦʜʘʤʠ  ̒ʛʦʣʦʚʥʠʤ ʜʞʝʨʝʣʦʤ ʢʘʣʴʮʽʶ ʫ ʙʘʩʝʡʥʽ.  

ʄʦʨʬʦʣʦʛʽʷ ʧʦʣʽʛʘʣʽʪʫ ʫ ʚʠʛʣʷʜʽ ʞʦʚʥʦʚʠʭ ʫʪʚʦʨʝʥʴ ʪʘ ʦʙʝʟʩʫʣʴʬʘʯʫʚʘʥʥʷ 

ʨʦʟʩʦʣʽʚ ʥʘ ʧʦʩʪʩʝʜʠʤʝʥʪʘʮʽʡʥʽʡ ʩʪʘʜʽʾ ʪʘʢʦʞ ʤʦʞʫʪʴ ʩʚʽʜʯʠʪʠ ʧʨʦ ʥʘʜʭʦʜʞʝʥʥʷ 

ʢʘʣʴʮʽʶ ʥʘ ʜʥʦ ʙʘʩʝʡʥʫ ʧʨʠ ʨʦʟʚʘʥʪʘʞʝʥʥʽ ʧʦʨʦʚʠʭ ʽ ʤʽʞʢʨʠʩʪʘʣʴʥʠʭ ʨʦʟʩʦʣʽʚ 

ʭʝʤʦʛʝʥʥʦ-ʪʝʨʠʛʝʥʥʠʭ ʦʩʘʜʽʚ, ʱʦ ʫʱʽʣʴʥʶʚʘʣʠʩʷ, ʷʢ ʮʝ ʚʽʜʙʫʚʘʣʦʩʴ ʫ ʜʘʚʥʽʭ 

ʩʦʣʝʨʦʜʥʠʭ ʙʘʩʝʡʥʘʭ, ʪʘ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫ ʩʫʯʘʩʥʠʭ (ʇʝʪʨʠʯʝʥʢʦ, 1988). ʋʪʚʦʨʝʥʥʷ 

ʧʦʣʽʛʘʣʽʪʫ ʂʫʥʪʝʡ-ʇʣʘʡʾ ʚʽʜʙʫʚʘʣʦʩʷ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 30,8-71,8 ᴈ ͘͜ ͫͯ͡Έͺ͊ͭͤͦ͝ ͙ͪͦͨ  ͘

͔͔ͫͪ͒ͤΈͦΌ ͦͤ͟ͼ͔ͤͭͪ͊ͼ͜ΊΌ ͊͟͜͡Ό  ͜ ͎ͣ͊ͤ͜Ό ͍͍͒ͨͦ͒ͤͦ͜͜ 33,9 /͎  ͡  ͜ 62,6 /͎ .͡ 

˩͔͙͔ͫͨͪͣͤͭ͊͟͡Έͤ͜ ͒ͦʣͫʽʜʞʝʥʥʷ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʟʘ ʢʦʥʮʝʥʪʨʘʮʽʾ ʢʘʣʽʶ ʥʠʞʯʝ 30 ʛ/ʣ, ʘ 
ʤʘʛʥʽʶ ʥʠʞʯʝ 40 ʛ/ʣ, ʫ ʩʫʣʴʬʘʪʥʽʡ ʨʦʧʽ ʡʜʝ ʟʘʨʦʜʞʝʥʥʷ ʛʽʧʩʫ, ʷʢʠʡ ʫ ʧʦʜʘʣʴʰʦʤʫ 

ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʫ ʞʦʚʥʦʚʠʡ ʘʥʛʽʜʨʠʪ (ʇʝʪʨʠʯʝʥʢʦ, 1988). ʍʦʯʘ ʥʘʤʠ ʥʝ ʚʩʪʘʥʦʚʣʝʥʦ 

Na-K-Mg-Ca-Cl (ʟʙʘʛʘʯʝʥʠʭ ʥʘ ʉʘ) ʨʦʟʩʦʣʽʚ ʫ ʚʪʦʨʠʥʥʠʭ ʬʣʶʾʜʥʠʭ ʚʢʣʶʯʝʥʥʷʭ ʫ 

ʛʘʣʽʪʽ, ʧʨʦʪʝ ʨʝʣʽʢʪʠ ʢʘʣʽʡʥʦ-ʤʘʛʥʽʻʚʠʭ ʤʽʥʝʨʘʣʽʚ ʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʨʘʟʢʘʭ ʪʘ 

ʧʽʜʚʠʱʝʥʠʡ ʚʤʽʩʪ ʤʘʛʥʽʶ ʫ ʨʦʟʩʦʣʘʭ ʚʪʦʨʠʥʥʠʭ ʚʢʣʶʯʝʥʴ ʥʝ ʚʠʢʣʶʯʘʶʪʴ ʤʦʞʣʠʚʦʩʪʽ 

ʚʠʥʠʢʥʝʥʥʷ ʯʘʩʪʠʥʠ ʧʦʣʽʛʘʣʽʪʫ ʟʘ ʩʭʝʤʦʶ: 

2ʂʉl(ʪʚ) + 4MgSO4(ʪʚ) + 2ʉʘCl2(ʨ) = ʂ2SO4ĬMgSO4Ĭ2ʉʘSO4Ĭ2ʅ2ʆ(ʪʚ) + 3MgCl2(ʨ) 

ɼʞʝʨʝʣʦʤ ʢʘʣʴʮʽʶ ʤʦʛʣʠ ʚʠʩʪʫʧʘʪʠ ʭʣʦʨʢʘʣʴʮʽʻʚʽ ʨʦʟʩʦʣʠ ʟ ʥʠʟʴʢʠʤ ʚʤʽʩʪʦʤ 

ʢʘʣʽʶ ʟ ʨʦʟʪʘʰʦʚʘʥʠʭ ʧʦʨʫʯ ʥʘʬʪʦʚʠʭ ʧʦʢʣʘʜʽʚ (Zhang et al., 2019). ɿʙʽʣʴʰʝʥʥʷ 

ʧʨʦʮʝʥʪʥʦʾ ʯʘʩʪʢʠ ʫʣʘʤʢʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʧʨʠ ʦʜʥʦʯʘʩʥʦʤʫ ʟʨʦʩʪʘʥʥʽ ʧʨʦʮʝʥʪʥʦʾ 

ʯʘʩʪʢʠ ʧʦʣʽʛʘʣʽʪʫ ʽ ʛʽʧʩʫ, ʪʘ ʥʘʚʧʘʢʠ ï ʾʾ (ʫʣʘʤʢʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ) ʟʤʝʥʰʝʥʥʷ, ʧʨʠ 

ʟʨʦʩʪʘʥʥʽ ʧʨʦʮʝʥʪʥʦʾ ʯʘʩʪʢʠ ʛʘʣʽʪʫ ʽ ʟʤʝʥʰʝʥʥʽ ʧʨʦʮʝʥʪʥʦʾ ʯʘʩʪʢʠ ʧʦʣʽʛʘʣʽʪʫ ʽ ʛʽʧʩʫ ʫ 

ʨʦʟʨʽʟʽ ʚʽʜʢʣʘʜʽʚ (ʜʠʚ. ʨʠʩ.) ʧʽʜʪʚʝʨʜʞʫʻ ʚʠʱʝʥʘʚʝʜʝʥʽ ʬʘʢʪʠ, ʱʦ ʦʩʥʦʚʥʠʡ ʤʝʭʘʥʽʟʤ 
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̨̝̔̎̅́̍̆̎̓́̌̎̕ ̨ ̨̐̑̉̋̌́̅̎ ̓̑̆̎̅̉ 88) ̨̠̒̓̏̌̓̓ 

 

59 

 

ʫʪʚʦʨʝʥʥʷ ʧʦʣʽʛʘʣʽʪʫ ʥʘ ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʪʝʨʠʪʦʨʽʾ ʙʫʚ ʥʘʩʪʫʧʥʠʡ: ʥʘʜʭʦʜʞʝʥʥʷ ʫ ʙʘʩʝʡʥ 

ʧʨʽʩʥʠʭ ʚʦʜ ­ ʚʠʩʦʣʶʚʘʥʥʷ ʛʽʧʩʫ ­ ʧʝʨʝʭʽʜ ʛʽʧʩʫ ʫ ʧʦʣʽʛʘʣʽʪ.  

ɺʽʜʩʫʪʥʽʩʪʴ ʛʽʧʩʫ ʫ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʨʦʟʨʽʟʫ (ʚʽʜ 2,7 ʜʦ 5,7 ʤ) ʪʘ ʡʦʛʦ ʥʘʷʚʥʽʩʪʴ ʫ 

ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ (ʜʦ ʛʣʠʙʠʥʠ 2,7 ʤ) ʧʦʪʨʝʙʫʻ ʧʦʜʘʣʴʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. ʅʘʡʚʽʨʦʛʽʜʥʽʰʝ, 

ʮʝ ʤʦʞʝ ʙʫʪʠ ʧʦʚô̫ ʟʘʥʝ ʟ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ ʧʨʠʜʦʥʥʠʭ ʨʦʟʩʦʣʽʚ 

ʧʽʜ ʯʘʩ ʩʝʜʠʤʝʥʪʦʛʝʥʝʟʫ. ʇʨʠʥʘʡʤʥʽ, ʟʛʽʜʥʦ ʪʝʨʤʦʤʝʪʨʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʬʣʶʾʜʥʽ 

ʚʢʣʶʯʝʥʥʷ ʫ ʟʨʘʟʢʘʭ BD-13 ʽ BD-14 ʤʘʶʪʴ ʥʘʡʚʠʱʫ ʪʝʤʧʝʨʘʪʫʨʫ ʛʦʤʦʛʝʥʽʟʘʮʽʾ, ʘ ʫ 

ʤʽʥʝʨʘʣʴʥʦʤʫ ʩʢʣʘʜʽ ʮʠʭ ʟʨʘʟʢʽʚ ʥʘʡʚʠʱʠʡ ʚʽʜʩʦʪʢʦʚʠʡ ʚʤʽʩʪ ʧʦʣʽʛʘʣʽʪʫ.  

ɺʠʩʥʦʚʢʠ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʽʟʫ, ʱʦ ʚʢʣʶʯʘʻ ʩʝʜʠʤʝʥʪʦʣʦʛʽʯʥʽ, 

ʤʽʥʝʨʘʣʦʛʽʯʥʽ ʽ ʪʝʨʤʦʙʘʨʦʛʝʦʭʽʤʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʜʦʟʚʦʣʠʣʦ ʚʩʪʘʥʦʚʠʪʠ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ 

ʫʤʦʚʠ ʬʦʨʤʫʚʘʥʥʷ ʧʦʣʽʛʘʣʽʪʫ ʫ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʙʘʩʝʡʥʫ 

ʂʘʡʜʘʤ. ɿ ʘʥʘʣʽʟʫ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʙʫʣʠ ʟʨʦʙʣʝʥʽ ʥʘʩʪʫʧʥʽ ʚʠʩʥʦʚʢʠ: 

1. ʊʝʤʧʝʨʘʪʫʨʘ ʧʨʠʜʦʥʥʠʭ ʨʦʟʩʦʣʽʚ ʧʽʜ ʯʘʩ ʬʦʨʤʫʚʘʥʥʷ ʚʽʜʢʣʘʜʽʚ ʥʠʞʥʴʦʾ 

ʯʘʩʪʠʥʠ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʦʟʨʽʟʫ ʢʦʣʠʚʘʣʘʩʴ ʚʽʜ 30,8 ʜʦ 71,8Áʉ. ʆʯʝʚʠʜʥʦ, ʟ 

ʪʝʤʧʝʨʘʪʫʨʥʠʤ ʨʝʞʠʤʦʤ ʧʨʠʜʦʥʥʠʭ ʨʦʟʩʦʣʽʚ ʧʽʜ ʯʘʩ ʦʩʘʜʢʦʥʘʛʨʦʤʘʜʞʝʥʥʷ ʧʦʚôʷʟʘʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʩʝʜʠʤʝʥʪʦʛʝʥʝʟʫ, ʟʦʢʨʝʤʘ ʧʝʨʝʪʚʦʨʝʥʥʷ ʛʽʧʩ­ʧʦʣʽʛʘʣʽʪ, ʱʦ ʧʦʪʨʝʙʫʻ 

ʧʦʜʘʣʴʰʦʛʦ ʚʠʚʯʝʥʥʷ. 

2. ʇʝʨʽʦʜʠʯʥʝ ʥʘʜʭʦʜʞʝʥʥʷ ʫ ʙʘʩʝʡʥ ʟ Na-K-Mg-Cl-SO4 ʪʠʧʦʤ ʨʦʟʩʦʣʽʚ ʧʨʽʩʥʠʭ 

ʚʦʜ, ʟʙʘʛʘʯʝʥʠʭ ʥʘ ʉʘ(ʅʉʆ3)2 ʚʽʜʜʟʝʨʢʘʣʝʥʠʡ ʫ ʚʽʜʧʦʚʽʜʥʽʡ ʟʤʽʥʽ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ 

ʨʦʟʩʦʣʽʚ ʧʝʨʚʠʥʥʠʭ ʚʢʣʶʯʝʥʴ ʫ ʛʘʣʽʪʽ. ɿʤʽʰʫʚʘʥʥʷ ʧʨʽʩʥʠʭ ʚʦʜ ʽʟ ʢʦʥʮʝʥʪʨʦʚʘʥʠʤʠ 

ʩʫʣʴʬʘʪʥʠʤʠ ʨʦʟʩʦʣʘʤʠ ʙʘʩʝʡʥʫ ʚʠʢʣʠʢʘʣʦ ʦʩʘʜʞʝʥʥʷ ʢʘʣʴʮʽʶ ʫ ʚʠʛʣʷʜʽ ʛʽʧʩʫ 

(ʚʠʩʦʣʶʚʘʥʥʷ ʛʽʧʩʫ), ʷʢʠʡ ʧʽʜ ʜʽʻʶ ʱʽʣʴʥʦʾ ʧʨʠʜʦʥʥʦʾ ʨʦʧʠ ʧʝʨʝʭʦʜʠʚ ʫ ʧʦʣʽʛʘʣʽʪ. 

ɿʘʟʥʘʯʝʥʠʡ ʤʝʭʘʥʽʟʤ ʬʦʨʤʫʚʘʥʥʷ ʧʦʣʽʛʘʣʽʪʫ ʙʫʚ ʦʩʥʦʚʥʠʤ ʥʘ ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʪʝʨʠʪʦʨʽʾ. 

ɿʙʽʣʴʰʝʥʥʷ ʧʨʦʮʝʥʪʥʦʾ ʯʘʩʪʢʠ ʫʣʘʤʢʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʧʨʠ ʦʜʥʦʯʘʩʥʦʤʫ ʟʨʦʩʪʘʥʥʽ 

ʧʦʣʽʛʘʣʽʪʫ ʽ ʛʽʧʩʫ, ʪʘ ʥʘʚʧʘʢʠ ï ʾʾ ʟʤʝʥʰʝʥʥʷ, ʧʨʠ ʟʨʦʩʪʘʥʥʽ ʛʘʣʽʪʫ ʽ ʟʤʝʥʰʝʥʥʽ 

ʧʦʣʽʛʘʣʽʪʫ ʽ ʛʽʧʩʫ, ʧʽʜʪʚʝʨʜʞʫʻ ʮʝʡ ʚʠʩʥʦʚʦʢ. 

3. ʄʦʨʬʦʣʦʛʽʷ ʦʢʨʝʤʠʭ ʧʦʣʽʛʘʣʽʪʦʚʠʭ ʫʪʚʦʨʝʥʴ ʽ ʦʙʝʟʩʫʣʴʬʘʯʫʚʘʥʥʷ ʨʦʟʩʦʣʽʚ ʥʘ 

ʧʦʩʪʩʝʜʠʤʝʥʪʘʮʽʡʥʽʡ ʩʪʘʜʽʾ ʤʦʞʫʪʴ ʩʚʽʜʯʠʪʠ ʧʨʦ ʥʘʜʭʦʜʞʝʥʥʷ ʢʘʣʴʮʽʶ ʥʘ ʜʥʦ ʙʘʩʝʡʥʫ 

ʧʨʠ ʨʦʟʚʘʥʪʘʞʝʥʥʽ ʧʦʨʦʚʠʭ ʽ ʤʽʞʢʨʠʩʪʘʣʴʥʠʭ ʨʦʟʩʦʣʽʚ ʭʝʤʦʛʝʥʥʦ-ʪʝʨʠʛʝʥʥʠʭ ʦʩʘʜʽʚ. 

4. ʈʝʣʽʢʪʠ ʢʘʣʽʡʥʦ-ʤʘʛʥʽʻʚʠʭ ʤʽʥʝʨʘʣʽʚ ʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʨʘʟʢʘʭ ʪʘ ʧʽʜʚʠʱʝʥʠʡ 

ʚʤʽʩʪ ʤʘʛʥʽʶ ʫ ʨʦʟʩʦʣʘʭ ʚʪʦʨʠʥʥʠʭ ʬʣʶʾʜʥʠʭ ʚʢʣʶʯʝʥʴ ʩʚʽʜʯʘʪʴ ʧʨʦ ʤʦʞʣʠʚʽʩʪʴ 

ʚʠʥʠʢʥʝʥʥʷ ʯʘʩʪʠʥʠ ʧʦʣʽʛʘʣʽʪʫ ʚʥʘʩʣʽʜʦʢ ʟʘʤʽʱʝʥʥʷ ʩʠʣʴʚʽʥʫ ʽ ʢʘʨʥʘʣʽʪʫ. 
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The authors investigated the ore-bearing features of the Shershniv ilmenite deposit. The 

industrial ilmenite contents of the Shershniv deposit are found in the weathered crust 

(Mesozoic-Cenozoic) and alluvial-deluvial deposits (Paleogene-Lower Neogene). The 

average content of ilmenite in the weathering crust is 78.8 kg/m3, the thickness is 4.5 m. 

The average content of ilmenite in the alluvium is 148.4 kg/m3, the thickness is 7.6 m. The 

ilmenite grains of the weathering crust have undergone slight leucoxenization (average 

content TiO2 53.47%), practically do not contain harmful impurities; in sedimentary ones - 

significantly leucoxenized (average content of TiO2 - 59.37%), with increased contents of 

impurities.  

 

ORE BEARING OF SHERSHNIV ILMENITE DEPOSIT  
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ɺʩʪʫʧ. ʐʝʨʰʥʽʚʩʴʢʝ ʨʦʜʦʚʠʱʝ ʪʠʪʘʥʫ ʻ ʦʜʥʠʤ ʽʟ ʙʘʛʘʪʦʯʠʩʝʣʴʥʠʭ ʝʢʟʦʛʝʥʥʠʭ 

ʨʦʜʦʚʠʱ ɺʦʣʠʥʩʴʢʦʛʦ ʪʠʪʘʥʦʥʦʩʥʦʛʦ ʨʘʡʦʥʫ. ʃʦʢʘʣʽʟʦʚʘʥʦ ʨʦʜʦʚʠʱʝ ʚ ʤʝʞʘʭ 

ɺʦʣʦʜʘʨʩʴʢʦ-ɺʦʣʠʥʩʴʢʦʛʦ ʤʘʩʠʚʫ ʂʦʨʦʩʪʝʥʩʴʢʦʛʦ ʙʣʦʢʫ ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ, ʷʢʠʡ ʻ 

ʩʢʣʘʜʦʚʦʶ ʯʘʩʪʠʥʦʶ ɺʦʣʠʥʩʴʢʦʛʦ ʤʝʛʘʙʣʦʢʫ ʋʑ. ʅʘ ʜʘʥʽʡ ʪʝʨʠʪʦʨʽʾ ʣʦʢʘʣʽʟʦʚʘʥʽ 

ʯʠʩʝʣʴʥʽ ʨʦʜʦʚʠʱʘ ʪʘ ʨʫʜʦʧʨʦʷʚʠ ʽʣʴʤʝʥʽʪʫ, ʷʢʽ ʟʦʩʝʨʝʜʞʝʥʽ ʚ ʢʦʨʽʥʥʠʭ ʧʦʨʦʜʘʭ, ʢʦʨʽ 

ʚʠʚʽʪʨʶʚʘʥʥʷ ʪʘ ʦʩʘʜʦʚʽʡ ʯʘʩʪʠʥʽ. ɺ 60-80-ʭ ʨʦʢʘʭ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ ʧʨʦʚʝʜʝʥʘ ʚʝʣʠʢʘ 

ʢʽʣʴʢʽʩʪʴ ʧʦʰʫʢʦʚʠʭ ʪʘ ʧʦʰʫʢʦʚʦ-ʨʦʟʚʽʜʫʚʘʣʴʥʠʡ ʨʦʙʽʪ, ʷʢʘ ʜʘʣʘ ʟʤʦʛʫ ʥʘʢʦʧʠʯʠʪʠ 

ʟʥʘʯʥʠʡ ʦʙô̒ ʤ ʛʝʦʣʦʛʽʯʥʠʭ ʜʘʥʠʭ ʩʪʦʩʦʚʥʦ ʩʪʨʫʢʪʫʨʥʠʭ ʪʘ ʷʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʨʦʜʦʚʠʱ 

ʪʘ ʨʫʜʦʧʨʦʷʚʽʚ. ʅʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʚ ʤʝʞʘʭ ɾʠʪʦʤʠʨʩʴʢʦʛʦ ʪʘ ʂʦʨʦʩʪʝʥʩʴʢʦʛʦ ʨʘʡʦʥʽʚ 

ʜʽʶʯʠʤʠ ʻ ʜʚʘ ʛʽʨʥʠʯʦ-ʟʙʘʛʘʯʫʚʘʣʴʥʠʭ ʢʦʤʙʽʥʘʪʠ (ɻɿʂ): ɯʨʰʘʥʩʴʢʠʡ (ʆʙôʻʜʥʘʥʘ 

ʛʽʨʥʠʯʦ ʭʽʤʽʯʥʘ ʢʦʤʧʘʥʽʷ ʟʜʽʡʩʥʶʻ ʨʦʟʨʦʙʢʫ ʜʽʣʷʥʦʢ ʖʨʩʴʢʘ, ʆʩʠʥʦʚʘ ʪʘ ɹʫʢʽʥʩʴʢʘ 

ʄʝʞʠʨʽʯʥʦʛʦ ʨʦʜʦʚʠʱʘ) ʪʘ ʄʝʞʠʨʽʯʝʥʩʴʢʠʡ (Group DF ʨʦʟʨʦʙʣʷʻ ɯʩʘʢʽʚʩʴʢʫ ʜʽʣʷʥʢʫ 

ʄʝʞʠʨʽʯʥʦʛʦ ʨʦʜʦʚʠʱʘ ʪʘ ɺʘʣʢʠ-ɻʘʮʢʽʚʩʴʢʝ ʨʦʜʦʚʠʱʝ) (ɻʘʥʞʘ ʪʘ ʽʥ., 2022). ɺ ʟʚô̫ ʟʢʫ 

ʟ ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʶ ʜʘʥʦʛʦ ʨʘʡʦʥʫ ʽʩʥʫʻ ʥʝʦʙʽʭʽʜʥʽʩʪʴ ʫ ʚʠʩʚʽʪʣʝʥʥʽ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʨʫʜʦʥʦʩʥʦʩʪʽ ʨʦʜʦʚʠʱ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʡʦʛʦ ʩʢʣʘʜʫ. 

ɸʥʘʣʽʟ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʴ, ʬʦʨʤʫʣʶʚʘʥʥʷ ʧʨʦʙʣʝʤʠ, ʘʢʪʫʘʣʴʥʽʩʪʴ ʾʾ 

ʚʠʨʽʰʝʥʥʷ. ʐʝʨʰʥʽʚʩʴʢʝ ʨʦʜʦʚʠʱʝ ʽʣʴʤʝʥʽʪʫ ʚʠʷʚʣʝʥʦ ʚ 1969 ʨ. ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʧʦʰʫʢʦʚʠʭ ʨʦʙʽʪ ʚ ʣʽʚʦʙʝʨʝʞʥʽʡ ʯʘʩʪʠʥʽ ʨ. ɯʨʰʽ (ʇʨʦʩʢʫʨʠʥ ɻ.ʇ., ʊʦʢʘʨʩʢʘʷ ʃ.ɻ. ʆʪʯʝʪ 

ʦ ʨʝʟʫʣʴʪʘʪʘʭ ʛʝʦʣʦʛʦʧʦʠʩʢʦʚʳʭ ʨʘʙʦʪ ʥʘ ʪʠʪʘʥ, ʧʨʦʚʝʜʝʥʥʳʭ ʚ ʙʘʩʩʝʡʥʘʭ ʨʝʢ ʀʨʰʠ ʠ 

ʋʞʘ ɾʠʪʦʤʠʨʩʢʦʡ ʵʢʩʧʝʜʠʮʠʝʡ ʚ 1969-1972 ʛʛ., 1972 ʛ.). ɺ 1971-1973 ʨʨ. ʙʫʣʘ 

ʧʨʦʚʝʜʝʥʘ ʧʦʧʝʨʝʜʥʷ ʨʦʟʚʽʜʢʘ (ʇʨʦʩʢʫʨʠʥ ɻ.ʇ. ʠ ʜʨ. ʆʪʯʝʪ ʦ ʨʝʟʫʣʴʪʘʪʘʭ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʨʘʟʚʝʜʢʠ ʛʨʫʧʧʳ ɺʝʨʭʥʝ-ʀʨʰʠʥʩʢʠʭ ʨʦʩʩʳʧʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

ʪʠʪʘʥʘ, ʧʨʦʚʝʜʝʥʥʦʡ ɾʠʪʦʤʠʨʩʢʦʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʵʢʩʧʝʜʠʮʠʝʡ ʚ ɾʠʪʦʤʠʨʩʢʦʡ 

ʦʙʣʘʩʪʠ ʋʉʉʈ ʚ 1971-73 ʛʛ., 1973), ʘ ʚ 1979-1980 ʨʨ. - ʜʝʪʘʣʴʥʘ (ʆʪʯʝʪ ʦ ʨʝʟʫʣʴʪʘʪʘʭ 

ʨʘʟʚʝʜʢʠ ʐʝʨʰʥʝʚʩʢʦʡ ʨʦʩʩʳʧʠ ʀʨʰʘʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʨʦʚʝʜʝʥʥʦʡ ʚ 1970-1980 

ʛʛ., 1981 ʛ.). ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʐʝʨʰʥʽʚʩʴʢʝ ʨʦʜʦʚʠʱʝ ʜʦʩʣʽʜʞʝʥʦ ʜʦʩʠʪʴ ʱʽʣʴʥʦʶ 

ʩʽʪʢʦʶ ʩʚʝʨʜʣʦʚʠʥ, ʚ ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʘʥʠʭ ʡʦʤʫ ʧʨʠʜʽʣʷʣʦʩʷ ʥʝʜʦʩʪʘʪʥʴʦ 

ʫʚʘʛʠ. ʎʝ ʧʦʚô̫ ʟʘʥʦ ʟ ʥʘʷʚʥʽʩʪʶ ʥʘ ʪʝʨʠʪʦʨʽʾ ɺʦʣʠʥʩʴʢʦʛʦ ʨʘʡʦʥʫ ʙʽʣʴʰʠʭ ʟʘ ʟʘʧʘʩʘʤʠ 

ʨʦʜʦʚʠʱ (ɻʫʨʩʴʢʠʡ ʪʘ ʽʥ., 2006). ʊʦʤʫ ʽʩʥʫʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ ʚʠʩʚʽʪʥʝʥʥʽ ʨʫʜʦʥʦʩʥʦʩʪʽ 
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ʐʝʨʥʽʚʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ ʽʣʴʤʝʥʽʪʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʯʘʩʥʠʭ ʟʘʩʦʙʽʚ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ. 

ʌʘʢʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ ʪʘ ʤʝʪʦʜʦʣʦʛʽʷ ʜʦʩʣʽʜʞʝʥʴ. ɺ ʦʩʥʦʚ ̔ ʜʦʩʣʽʜʞʝʥʴ 

ʚʠʢʦʨʠʩʪʘʥʦ ʤʘʪʝʨʽʘʣʠ ʽʟ ʚʠʨʦʙʥʠʯʠʭ ʟʚʽʪʽʚ (ʢʘʪʘʣʦʛ ʢʦʦʨʜʠʥʘʪ, ʧʦʪʫʞʥʽʩʪʴ ʨʫʜʥʦʛʦ 

ʧʣʘʩʪʘ, ʚʤʽʩʪ ʢʦʨʠʩʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʪʦʱʦ) (ʇʨʦʩʢʫʨʠʥ ɻ.ʇ. ʠ ʜʨ., 1973). ɼʣʷ ʦʪʨʠʤʘʥʥʷ 

ʚʽʟʫʘʣʽʟʘʮʽʡ ʚʠʢʦʨʠʩʪʘʥʦ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ Golden Software Surfer. 

ɼʣʷ ʧʦʙʫʜʦʚʠ ʚʽʟʫʘʣʽʟʘʮʽʡ ʚʠʢʦʨʠʩʪʘʥʦ ʤʝʪʦʜʠʢʫ ʩʪʨʫʢʪʫʨʥʦ-ʣʽʪʦʣʦʛʽʯʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ, ʨʦʟʨʦʙʣʝʥʫ ʢʦʣʝʢʪʠʚʦʤ ʥʘʫʢʦʚʮʽʚ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ɼ.ʇ. ʍʨʫʱʦʚʘ ʚ 

ɯʥʩʪʠʪʫʪʽ ʛʝʦʣʦʛʽʯʥʠʭ ʥʘʫʢ ʅɸʅ ʋʢʨʘʾʥʠ. ʈʝʟʫʣʴʪʘʪʠ ʤʦʜʝʣʶʚʘʥʥʷ ʘʧʨʦʙʦʚʘʥʽ ʪʘ 

ʦʧʨʠʣʶʜʥʝʥʽ ʥʘ ʥʘʫʢʦʚʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ, ʫ ʥʘʫʢʦʚʠʭ ʩʪʘʪʪʷʭ ʽ ʢʦʣʝʢʪʠʚʥʠʭ ʤʦʥʦʛʨʘʬʽʷʭ 

(ʍʨʫʱʝʚ ʠ ʜʨ., 2017, ʂʫʟʴʤʘʥʝʥʢʦ ʪʘ ʽʥ., 2023 ʪʘ ʽʥ.). 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ.  

ɺ ʤʝʞʘʭ ʐʝʨʰʥʽʚʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʘʨʘʛʝʥʝʪʠʯʥʠʡ ʟʚô̫ ʟʦʢ ʚʩʽʭ 

ʩʪʨʫʢʪʫʨʥʠʭ ʧʽʜʨʦʟʜʽʣʽʡ, ʷʢʠʡ ʧʦʷʩʥʶʻʪʴʩʷ ʥʘʷʚʥʽʩʪʶ ʜʦʩʠʪʴ ʟʥʘʯʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ 

ʪʠʪʘʥʫ ʚ ʢʦʨʽʥʥʠʭ ʧʦʨʦʜʘʭ, ʢʦʨʽ ʚʠʚʽʪʨʶʚʘʥʥʷ ʪʘ ʦʩʘʜʦʚʠʭ ʫʪʚʦʨʝʥʥʷʭ. ɺ ʝʢʟʦʛʝʥʥʠʭ 

ʚʽʜʢʣʘʜʘʭ ʦʩʥʦʚʥʘ ʤʘʩʘ ʪʠʪʘʥʫ ʤʽʩʪʠʪʴʩʷ ʚ ʽʣʴʤʝʥʽʪʽ. ʇʨʦʤʠʩʣʦʚʽ ʟʘʧʘʩʠ ʽʣʴʤʝʥʽʪʫ 

ʧʨʠʫʨʦʯʝʥʽ ʜʦ ʤʝʟʦʟʦʡ-ʢʘʡʥʦʟʦʡʩʴʢʦʾ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʪʘ ʧʘʣʝʦʛʝʥ-

ʥʠʞʥʴʦʥʝʦʛʝʥʦʚʠʭ ʦʩʘʜʦʚʠʭ ʫʪʚʦʨʝʥʴ. 

ɯʣʴʤʝʥʽʪʦʥʦʩʥʘ ʢʦʨʘ ʚʠʚʽʪʨʶʚʘʥʥʷ ʥʘ ʮʴʦʤʫ ʨʦʜʦʚʠʱʽ ʥʘʷʚʥʘ ʥʘ ʯʦʪʠʨʴʦʭ 

ʚʠʦʢʨʝʤʣʝʥʠʭ ʜʽʣʷʥʢʘʭ, ʪʨʠ ʽʟ ʷʢʠʭ ʧʨʦʩʪʦʨʦʚʦ ʧʨʠʫʨʦʯʝʥʽ ʜʦ ʽʣʴʤʝʥʽʪʦʥʦʩʥʦʛʦ 

ʧʦʢʣʘʜʫ ʚ ʦʩʘʜʦʚʽʡ ʪʦʚʱʽ ʨʦʜʦʚʠʱʘ ʽ ʫʪʚʦʨʶʶʪʴ ʻʜʠʥʝ ʟ ʥʠʤ ʨʫʜʥʝ ʪʽʣʦ. ʂʦʥʮʝʥʪʨʘʮʽʷ 

ʽʣʴʤʝʥʽʪʫ ʜʦʩʷʛʘʻ ʧʨʦʤʠʩʣʦʚʠʭ ʟʥʘʯʝʥʴ ʚ ʢʦʨʘʭ ʚʠʚʽʪʨʶʚʘʥʥʷ ʤʝʣʘʥʦʢʨʘʪʦʚʠʭ 

ʨʽʟʥʦʚʠʜʽʚ ʦʩʥʦʚʥʠʭ ʧʦʨʽʜ. ɺ ʮʽʣʦʤʫ, ʚʤʽʩʪ ʽʣʴʤʝʥʽʪʫ ʚ ʢʦʨʽ ʚʠʚʽʪʨʶʚʘʥʥʷ ʟʤʽʥʶʻʪʴʩʷ ʚ 

ʰʠʨʦʢʠʭ ʤʝʞʘʭ: ʚʽʜ 30-40 ʜʦ 439,7 ʢʛ/ʤ3. ʇʦʷʩʥʶʻʪʴʩʷ ʪʘʢʝ ʢʦʣʠʚʘʥʥʷ ʚʤʽʩʪʫ 

ʥʝʨʽʚʥʦʤʽʨʥʠʤ ʨʦʟʧʦʜʽʣʦʤ ʮʴʦʛʦ ʨʫʜʥʦʛʦ ʤʽʥʝʨʘʣʫ ʚ ʤʘʪʝʨʠʥʩʴʢʠʭ ʧʦʨʦʜʘʭ. ʊʨʝʙʘ 

ʟʚʘʞʫʚʘʪʠ ʽ ʥʘ ʪʝ, ʱʦ ʥʘʡʙʽʣʴʰ ʟʙʘʛʘʯʝʥʘ ʽʣʴʤʝʥʽʪʦʤ ʚʝʨʭʥʷ ʟʦʥʘ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ 

ʨʦʜʦʚʠʱʘ (ʚʠʭʦʜʷʯʠ ʟ ʪʦʛʦ, ʱʦ ʚ ʢʦʨʽ ʚʠʚʽʪʨʶʚʘʥʥʷ ɺʦʣʦʜʘʨʩʴʢʦ-ɺʦʣʠʥʩʴʢʦʛʦ ʤʘʩʠʚʫ 

ʚʽʜʤʽʯʝʥʦ ʪʝʥʜʝʥʮʽʶ ʚʽʜʥʦʩʥʦʛʦ ʥʘʢʦʧʠʯʝʥʥʷ ʽʣʴʤʝʥʽʪʫ ʟʥʠʟʫ ʚʚʝʨʭ ʧʦ ʨʦʟʨʽʟʫ) 

ʨʦʟʤʠʪʘ. ɺʤʽʩʪ ʦʩʥʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʽʣʴʤʝʥʽʪʫ ʨʦʜʦʚʠʱʘ ʩʪʘʥʦʚʠʪʴ (ʚ ʩʝʨʝʜʥʴʦʤʫ): ʚ 

ʢʦʨʘʭ ʚʠʚʽʪʨʶʚʘʥʥʷ (ʚ %) ï TiO2 - 53,47, FeO - 24,40, Fe2O3 - 19,57, Cr2O3 - 0,013, P2O5 - 

0,079. ʇʦʙʫʜʦʚʘʥʦ ʢʘʨʪʠ ʚʽʜʦʙʨʘʞʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʚʤʽʩʪʫ ʽʣʴʤʝʥʽʪʫ ʚ ʢʦʨʽ 

ʚʠʚʽʪʨʶʚʘʥʥʷ ʪʘ ʾʾ ʧʦʪʫʞʥʦʩʪʽ (ʨʠʩ. 1). ʉʝʨʝʜʥʽʡ ʚʤʽʩʪ ʽʣʴʤʝʥʽʪʫ ʚ ʢʦʨʽ ʚʠʚʽʪʨʶʚʘʥʥʷ 

ʩʪʘʥʦʚʠʪʴ 78,8 ʢʛ/ʤ3. ʇʦʪʫʞʥʽʩʪʴ ʧʨʦʜʫʢʪʠʚʥʦʾ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʨʦʜʦʚʠʱʘ 

ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 0,5 ʜʦ 11,0 ʤ, ʚ ʩʝʨʝʜʥʴʦʤʫ ʩʢʣʘʜʘʻ 4,5 ʤ. 
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ʈʠʩ. 1. ʂʘʨʪʠ ʚʽʜʦʙʨʘʞʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʚʤʽʩʪʫ ʽʣʴʤʝʥʽʪʫ (ʘ) ʪʘ ʧʦʪʫʞʥʦʩʪʽ ʨʫʜʥʦʛʦ 

ʧʦʢʣʘʜʫ (ʙ) ʚ ʢʦʨʽ ʚʠʚʽʪʨʶʚʘʥʥʷ ʐʝʨʰʥʽʚʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ 

ʂʨʽʤ ʽʣʴʤʝʥʽʪʫ ʚ ʢʦʨʽ ʚʠʚʽʪʨʶʚʘʥʥʷ ʚʽʜʤʽʯʝʥʦ ʥʝʟʥʘʯʥʠʡ ʚʤʽʩʪ ʣʝʡʢʦʢʩʝʥʫ (ʜʦ 

0,35 ʢʛ/ʤ3), ʩʠʜʝʨʠʪʫ (ʜʦ 5,21 ʢʛ/ʤ3), ʮʠʨʢʦʥʫ (ʜʦ 0,39 ʢʛ/ʤ3), ʨʫʪʠʣʫ (ʜʦ 0,03 ʢʛ/ʤ3), 

ʘʧʘʪʠʪʫ (ʜʦ 3,45 ʢʛ/ʤ3) ʽ ʟʥʘʢʠ ʩʪʘʚʨʦʣʽʪʫ, ʧʽʨʠʪʫ (ʇʨʦʩʢʫʨʠʥ ɻ.ʇ. ʠ ʜʨ., 1973).  

ʋʪʚʦʨʝʥʥʷ ʢʘʡʥʦʟʦʶ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʝʨʦʟʯʣʝʥʦʚʘʥʠʤʠ ʧʘʣʝʦʛʝʥ-

ʥʠʞʥʴʦʥʝʦʛʝʥʦʚʠʤʠ, ʥʝʦʛʝʥʦʚʠʤʠ (ʧʦʣʪʘʚʩʴʢʘ ʩʚʽʪʘ), ʤʽʦʮʝʥ-ʧʣʽʦʮʝʥʦʚʠʤʠ (ʩʪʨʦʢʘʪʘ 

ʪʦʚʱʘ) ʚʽʜʢʣʘʜʘʤʠ ʪʘ ʯʝʪʚʝʨʪʠʥʥʠʤʠ (ʩʝʨʝʜʥʴʦʯʝʪʚʝʨʪʠʥʥʽ, ʚʝʨʭʥʴʦʯʝʪʚʝʨʪʠʥʥʽ ʪʘ 

ʩʫʯʘʩʥʽ) ʫʪʚʦʨʝʥʥʷʤʠ. 

ʇʘʣʝʦʛʝʥ-ʥʠʞʥʴʦʥʝʦʛʝʥʦʚʽ ʚʽʜʢʣʘʜʠ ï ʮʝ ʘʣʶʚʽʘʣʴʥʦ-ʜʝʣʶʚʽʘʣʴʥʽ ʧʝʨʝʚʘʞʥʦ 

ʨʽʟʥʦʟʝʨʥʠʩʪʽ ʢʚʘʨʮʦʚʽ ʧʽʩʢʠ ʩʣʘʙʦʢʘʦʣʽʥʠʩʪʽ ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʽʣʴʤʝʥʽʪʫ, ʟ 

ʧʨʦʰʘʨʢʘʤʠ ʛʨʘʚʽʡʥʠʭ ʧʽʩʢʽʚ. ɿʘʣʷʛʘʶʪʴ ʥʘ ʨʦʟʤʠʪʽʡ ʢʦʨʽ ʚʠʚʽʪʨʶʚʘʥʥʷ, 

ʧʝʨʝʢʨʠʚʘʶʪʴʩʷ ʦʩʘʜʢʘʤʠ ʧʦʣʪʘʚʩʴʢʦʾ ʩʚʽʪʠ ʪʘ ʯʝʪʚʝʨʪʠʥʥʠʤʠ ʚʽʜʢʣʘʜʘʤʠ. ʇʦʪʫʞʥʽʩʪʴ 

ʧʘʣʝʦʛʝʥ-ʥʠʞʥʴʦʥʝʦʛʝʥʦʚʦʾ ʪʦʚʱʽ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 2,0 ʤ ʜʦ 24,5 ʤ ʽ ʩʢʣʘʜʘʻ ʚ ʩʝʨʝʜʥʴʦʤʫ 

7,6 ʤ. ʉʝʨʝʜʥʽʡ ʚʤʽʩʪ ʽʣʴʤʝʥʽʪʫ ʚ ʮʽʡ ʪʦʚʱʽ 148,4 ʢʛ/ʤ3, ʤʘʢʩʠʤʘʣʴʥʠʡ ï 1101,9 ʢʛ/ʤ3, 

ʟʨʽʜʢʘ ʽ ʪʽʣʴʢʠ ʚ ʜʨʽʙʥʦʟʝʨʥʠʩʪʠʭ ʧʽʩʢʘʭ ʧʘʜʘʻ ʜʦ 20-40 ʢʛ/ʤ3.  

 
ʈʠʩ. 2. ʂʘʨʪʠ ʚʽʜʦʙʨʘʞʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʚʤʽʩʪʫ ʽʣʴʤʝʥʽʪʫ (ʘ) ʪʘ ʧʦʪʫʞʥʦʩʪʽ ʨʫʜʥʦʛʦ 

ʧʦʢʣʘʜʫ (ʙ) ʚ ʘʣʶʚʽʘʣʴʥʦ-ʜʝʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʘʭ ʐʝʨʰʥʽʚʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ 
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ɯʣʴʤʝʥʽʪ ʚʝʨʭʥʴʦʛʦ ʧʣʘʩʪʫ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʦʢʣʘʜʫ ʟʘʟʥʘʚ ʟʥʘʯʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ: 

ʚʤʽʩʪ TiO2 ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 58 ʜʦ 62 %. ɺʤʽʩʪ ʦʩʥʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʽʣʴʤʝʥʽʪʫ 

ʨʦʜʦʚʠʱʘ ʩʪʘʥʦʚʠʪʴ (ʚ ʩʝʨʝʜʥʴʦʤʫ) ʚ ʦʩʘʜʦʚʽʡ ʪʦʚʱʽ (ʚ %) ï TiO2 - 59,37, FeO - 6,60, 

Fe2O3 - 28,56, Cr2O3 - 0,032, P2O5 - 0,135. ʈʦʟʤʽʨ ʟʝʨʝʥ ʦʩʥʦʚʥʦʾ ʤʘʩʠ ʽʣʴʤʝʥʽʪʫ ʥʝ 

ʧʝʨʝʚʠʱʫʻ 0,3 ʤʤ. ʂʨʽʤ ʽʣʴʤʝʥʽʪʫ ʽ ʣʝʡʢʦʢʩʝʥʫ ʚ ʧʘʣʝʦʛʝʥ-ʥʝʦʛʝʥʦʚʠʭ ʚʽʜʢʣʘʜʘʭ 

ʚʽʜʤʽʯʝʥʦ ʥʝʟʥʘʯʥʠʡ ʚʤʽʩʪ ʨʫʪʠʣʫ, ʮʠʨʢʦʥʫ, ʩʪʘʚʨʦʣʠʪʫ, ʪʫʨʤʘʣʽʥʫ, ʜʠʩʪʝʥʫ, ʘʧʘʪʠʪʫ, 

ʙʽʦʪʠʪʫ, ʘʥʜʘʣʫʟʠʪʫ, ʤʘʛʥʝʪʠʪʫ, ʧʽʨʠʪʫ, ʛʨʘʥʘʪʫ, ʘʤʬʽʙʦʣʫ, ʧʽʨʦʢʩʝʥʫ, ʛʽʜʨʦʢʩʠʜʽʚ ʟʘʣʽʟʘ 

(ʇʨʦʩʢʫʨʠʥ ɻ.ʇ. ʠ ʜʨ., 1973). 

ʅʝʦʛʝʥʦʚʽ (ʧʦʣʪʘʚʩʴʢʘ ʩʚʽʪʘ) ʚʽʜʢʣʘʜʠ ʤʘʶʪʴ ʥʝʟʥʘʯʥʝ ʧʦʰʠʨʝʥʥʷ. ɿʘʣʷʛʘʶʪʴ ʥʘ 

ʧʘʣʝʦʛʝʥ-ʥʝʦʛʝʥʦʚʠʭ ʧʦʨʦʜʘʭ ʘʙʦ ʥʘ ʢʦʨʽ ʚʠʚʽʪʨʶʚʘʥʥʷʭ; ʧʝʨʝʢʨʠʚʘʶʪʴʩʷ, ʚ 

ʦʩʥʦʚʥʦʤʫ, ʤʦʨʝʥʦʶ ɼʥʽʧʨʦʚʩʴʢʦʛʦ ʣʴʦʜʦʚʠʢʘ, ʯʘʩʪʢʦʚʦ (ʥʘ ʟʘʭʦʜʽ) ï ʛʣʠʥʘʤʠ 

ʩʪʨʦʢʘʪʦʾ ʪʦʚʱʽ (ʤʽʦʮʝʥ-ʧʣʽʦʮʝʥ). ʇʨʝʜʩʪʘʚʣʝʥʽ ʧʽʩʢʘʤʠ ʽ ʚʪʦʨʠʥʥʠʤʠ ʢʘʦʣʽʥʘʤʠ. ɺʤʽʩʪ 

ʽʣʴʤʝʥʽʪʫ ʚ ʮʠʭ ʚʽʜʢʣʘʜʘʭ (ʢʦʥʮʝʥʪʨʫʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʚ ʧʽʩʢʘʭ) ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 0,6 ʜʦ 

50-70 ʢʛ/ʤ3, ʟʨʽʜʢʘ ʧʽʜʥʽʤʘʻʪʴʩʷ ʜʦ 562,7 ʢʛ/ʤ3. ʋ ʙʫʜʦʚʽ ʚʝʨʭʥʴʦʛʦ ʧʣʘʩʪʫ 

ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʦʢʣʘʜʫ ʫʪʚʦʨʝʥʥʷ ʧʦʣʪʘʚʩʴʢʦʾ ʩʚʽʪʠ ʟʘʡʤʘʶʪʴ ʙʽʣʷ 15 % ʡʦʛʦ ʦʙôʻʤʫ 

(ʂʦʩʪʝʥʢʦ ʄ.ʄ.ɻʝʦʣʦʛʽʯʥʘ ʙʫʜʦʚʘ ʪʘ ʢʦʨʠʩʥʽ ʢʦʧʘ ʣʠʥʠ ʙʘʩʝʡʥʫ ʚʝʨʭʥʴʦʾ ʪʝʯʽʾ 

ʨ.ʋʞ.ɿʚʽʪ ʧʨʦ ʛʝʦʣʦʛʽʯʥʝ ʜʦ ʚʠʚʯʝʥʥʷ ʤ-ʙʫ 1: 200000 ʪʝʨʠʪʦʨʽʾ ʘʨʢʫʰʫ ʄ - 35 - ʍɯ 

(ʂʦʨʦʩʪʝʥʴ),1999). 

ʄʽʦʮʝʥ-ʧʣʽʦʮʝʥʦʚʽ ʚʽʜʢʣʘʜʠ (ʩʪʨʦʢʘʪʘ ʪʦʚʱʘ) ʪʘʢʦʞ ʤʘʶʪʴ ʥʝʟʥʘʯʥʝ ʧʦʰʠʨʝʥʥʷ 

(ʚʽʜʤʽʯʝʥʦ ʥʘ ʩʭʦʜʽ ʽ ʟʘʭʦʜʽ ʨʦʜʦʚʠʱʘ). ɿʘʣʷʛʘʻ ʩʪʨʦʢʘʪʘ ʪʦʚʱʘ (ʛʣʠʥʠ, ʤʝʥʰʝ ï 

ʚʪʦʨʠʥʥʽ ʢʘʦʣʽʥʠ ʽ ʩʫʛʣʠʥʢʠ) ʥʘ ʢʦʨʽ ʚʠʚʽʪʨʶʚʘʥʥʷ ʘʙʦ ʥʘ ʦʩʘʜʢʘʭ ʧʦʣʪʘʚʩʴʢʦʾ ʩʚʽʪʠ. ɺ 

ʤʝʞʘʭ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʦʢʣʘʜʫ ʨʦʜʦʚʠʱʘ ʮʷ ʪʦʚʱʘ ʚʽʜʩʫʪʥʷ.  

ʉʝʨʝʜʥʴʦʯʝʪʚʝʨʪʠʥʥʽ ʚʽʜʢʣʘʜʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚʦʜʥʦ-ʣʴʦʜʦʚʠʢʦʚʠʤʠ ʽ ʤʦʨʝʥʥʠʤʠ 

ʦʩʘʜʢʘʤʠ ɼʥʽʧʨʦʚʩʴʢʦʛʦ ʣʴʦʜʦʚʠʢʘ. ʇʝʨʰʽ (ʫ ʚʠʛʣʷʜʽ ʥʝʚʝʣʠʢʠʭ ʧʣʷʤ) ʟʘʣʷʛʘʶʪʴ ʥʘ 

ʧʘʣʝʦʛʝʥ-ʥʝʦʛʝʥʦʚʠʭ ʘʙʦ ʧʦʣʪʘʚʩʴʢʠʭ ʫʪʚʦʨʝʥʥʷʭ ʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʨʽʟʥʦʟʝʨʥʠʩʪʠʤʠ 

ʧʦʣʴʦʚʦʰʧʘʪʦ-ʢʚʘʨʮʦʚʠʤʠ ʧʽʩʢʘʤʠ, ʷʢʽ ʩʫʪʪʻʚʦ ʟʙʽʜʥʝʥʽ ʥʘ ʽʣʴʤʝʥʽʪ (ʚʤʽʩʪ ʮʴʦʛʦ 

ʤʽʥʝʨʘʣʫ ʥʝ ʧʝʨʝʚʠʱʫʻ 2-5 ʢʛ/ʤ3, ʟʨʽʜʢʘ ʜʦʩʷʛʘʻ 86,5 ʢʛ/ʤ3). ʇʦʪʫʞʥʽʩʪʴ ʚʦʜʥʦ-

ʣʴʦʜʦʚʠʢʦʚʠʭ ʦʩʘʜʢʽʚ 1,5-2,0 ʤ, ʽʥʦʜʽ ʟʙʽʣʴʰʫʻʪʴʩʷ ʜʦ 3,5-5,0 ʤ. ʄʦʨʝʥʥʽ ʦʩʘʜʢʠ 

ʨʦʟʚʠʥʫʪʽ ʧʨʘʢʪʠʯʥʦ ʧʦʚʩʶʜʥʦ. ʇʨʝʜʩʪʘʚʣʝʥʽ ʩʫʛʣʠʥʢʘʤʠ ʽ ʩʫʧʽʩʢʘʤʠ ʟ ʥʝʟʥʘʯʥʠʤ 

ʜʦʤʽʰʢʦʤ ʚʘʣʫʥʥʦ-ʛʘʣʝʯʥʦʛʦ ʽ ʛʨʘʚʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʇʦʪʫʞʥʽʩʪʴ ʤʦʨʝʥʥʠʭ ʚʽʜʢʣʘʜʽʚ 

2,0-4,0 ʤ, ʟʨʽʜʢʘ ʜʦʩʷʛʘʻ 6,5 ʤ. ɺʤʽʩʪ ʽʣʴʤʝʥʽʪʫ ʚ ʥʠʭ ʥʝʟʥʘʯʥʠʡ ʽ ʩʪʘʥʦʚʠʪʴ ʚʽʜ 0,7 ʜʦ 

7,0 ʢʛ/ʤ3, ʟʨʽʜʢʘ ï 21,1 ʢʛ/ʤ3. ɺʤʽʩʪ TiO2 ʚ ʽʣʴʤʝʥʽʪʽ ʩʢʣʘʜʘʻ 52,0-54,0% (ʂʦʩʪʝʥʢʦ 

ʄ.ʄ.ɻʝʦʣʦʛʽʯʥʘ ʙʫʜʦʚʘ ʪʘ ʢʦʨʠʩʥʽ ʢʦʧʘ ʣʠʥʠ ʙʘʩʝʡʥʫ ʚʝʨʭʥʴʦʾ ʪʝʯʽʾ ʨ.ʋʞ.ɿʚʽʪ ʧʨʦ 

ʛʝʦʣʦʛʽʯʥʝ ʜʦ ʚʠʚʯʝʥʥʷ ʤ-ʙʫ 1: 200000 ʪʝʨʠʪʦʨʽʾ ʘʨʢʫʰʫ ʄ - 35 - ʍɯ (ʂʦʨʦʩʪʝʥʴ),1999). 

ɺʝʨʥʴʦʯʝʪʚʝʨʪʠʥʥʽ ʫʪʚʦʨʝʥʥʷ (ʤʫʣ ʟ ʨʽʜʢʽʩʥʠʤʠ ʧʨʦʰʘʨʢʘʤʠ ʽ ʣʽʥʟʘʤʠ 

ʜʨʽʙʥʦʟʝʨʥʠʩʪʦʛʦ ʧʨʘʢʪʠʯʥʦ ʙʝʟʨʫʜʥʦʛʦ ʧʽʩʢʫ) ʤʘʶʪʴ ʥʝʟʥʘʯʥʝ ʧʦʰʠʨʝʥʥʷ.  

ʉʫʯʘʩʥʽ ʦʩʘʜʢʠ ʥʘ ʪʝʨʠʪʦʨʽʾ ʨʦʜʦʚʠʱʘ ʧʨʝʜʩʪʘʚʣʝʥʽ ʘʣʶʚʽʻʤ (ʤʫʣ ï ʧʦʪʫʞʥʽʩʪʴ ʜʦ 

2,5 ʤ, ʧʽʩʢʠ ï ʚʽʜ 1,5 ʜʦ 3,45 ʤ) ʩʪʨʫʤʢʽʚ ʃʠʯʝʥʠʢ ʽ ɹʘʨʘʰʘʣʢʘ. ɺʤʽʩʪ ʽʣʴʤʝʥʽʪʫ ʚ 

ʩʫʯʘʩʥʠʭ ʫʪʚʦʨʝʥʥʷʭ ʜʦʩʷʛʘʻ 38,5 ʢʛ/ʤ3. ɺ ʙʫʜʦʚʽ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʦʢʣʘʜʫ ʘʣʶʚʽʡ 

ʚʽʜʩʫʪʥʽʡ (ʂʦʩʪʝʥʢʦ ʄ.ʄ.ɻʝʦʣʦʛʽʯʥʘ ʙʫʜʦʚʘ ʪʘ ʢʦʨʠʩʥʽ ʢʦʧʘ ʣʠʥʠ ʙʘʩʝʡʥʫ ʚʝʨʭʥʴʦʾ 

ʪʝʯʽʾ ʨ.ʋʞ.ɿʚʽʪ ʧʨʦ ʛʝʦʣʦʛʽʯʥʝ ʜʦ ʚʠʚʯʝʥʥʷ ʤ-ʙʫ 1: 200000 ʪʝʨʠʪʦʨʽʾ ʘʨʢʫʰʫ ʄ - 35 - ʍɯ 

(ʂʦʨʦʩʪʝʥʴ),1999).  

ʉʪʫʧʽʥʴ ʧʝʨʝʪʚʦʨʝʥʥʷ ʽʣʴʤʝʥʽʪʫ ʚ ʢʦʨʽ ʚʠʚʽʪʨʶʚʘʥʥʷ ʽ ʦʩʘʜʦʚʠʭ ʫʪʚʦʨʝʥʥʷʭ 

ʐʝʨʰʥʽʚʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ ʜʝʱʦ ʨʽʟʥʠʡ, ʮʝ ʧʨʠ ʪʦʤʫ ʱʦ ʮʝʡ ʨʫʜʥʠʡ ʤʽʥʝʨʘʣ 

ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʮʠʭ ʫʪʚʦʨʝʥʥʷʭ ʫ ʚʠʛʣʷʜʽ ʦʢʨʝʤʠʭ ʟʝʨʝʥ ʨʦʟʤʽʨʦʤ ʚʽʜ 0,1 ʜʦ 1,0 ʤʤ (ʙʽʣʷ 

90%), ʟʨʽʜʢʘ ʨʦʟʤʽʨ ʜʦ 3,0 ʤʤ (ʤʘʢʩʠʤʘʣʴʥʠʡ). ɺ ʢʦʨʽ ʚʠʚʽʪʨʶʚʘʥʥʷ ʥʘʡʙʽʣʴʰ 

ʧʦʰʠʨʝʥʠʤ ʻ ʯʦʨʥʠʡ ʽʣʴʤʝʥʽʪ ʟ ʩʠʣʴʥʠʤ ʤʝʪʘʣʝʚʠʤ ʙʣʠʩʢʦʤ ʽ ʨʘʢʦʚʠʩʪʠʤ ʟʣʘʤʦʤ, ʚ 

ʦʩʘʜʦʚʽʡ ʪʦʚʱʽ (ʚ ʨʦʟʩʠʧʘʭ) ï ʙʫʨʦʛʦ, ʢʦʨʠʯʥʝʚʦ-ʙʫʨʦʛʦ, ʙʫʨʦʚʘʪʦ-ʢʦʨʠʯʥʝʚʦʛʦ 

ʢʦʣʴʦʨʫ (ʟʘʟʥʘʚ ʟʥʘʯʥʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ).  
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ɺʠʩʥʦʚʢʠ. ʈʫʜʥʠʡ ʧʦʢʣʘʜ ʝʢʟʦʛʝʥʥʦʛʦ ʐʝʨʰʥʽʚʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ ʨʦʟʜʽʣʷʻʪʴʩʷ ʥʘ 

ʥʠʞʥʽʡ ʧʣʘʩʪ ʚ ʢʦʨʽ ʚʠʚʽʪʨʶʚʘʥʥʷ ʨʫʜʦʥʦʩʥʠʭ ʦʩʥʦʚʥʠʭ ʧʦʨʽʜ (ʨʦʟʧʦʜʽʣ ʽʣʴʤʝʥʽʪʫ ʚ 

ʢʦʨʽ ʚʠʚʽʪʨʶʚʘʥʥʷ ʚ ʟʘʛʘʣʴʥʠʭ ʨʠʩʘʭ ʚʽʜʧʦʚʽʜʘʻ ʡʦʛʦ ʨʦʟʧʦʜʽʣʫ ʚ ʤʘʪʝʨʠʥʩʴʢʠʭ 

ʧʦʨʦʜʘʭ) ʪʘ ʚʝʨʭʥʽʡ ʧʣʘʩʪ ʨʫʜʥʦʛʦ ʧʦʢʣʘʜʫ (ʦʩʘʜʦʚʘ ʯʘʩʪʠʥʘ) ï ʜʨʝʚʥʽ ʘʣʶʚʽʘʣʴʥʽ ʪʘ 

ʜʝʣʶʚʽʘʣʴʥʽ ʨʦʟʩʠʧʠ ʪʨʝʪʠʥʥʦʛʦ ʚʽʢʫ (ʧʘʣʝʦʛʝʥ-ʥʠʞʥʴʦʥʝʦʛʝʥʦʚʽ (ʧʨʦʜʫʢʪʠʚʥʠʡ 

ʛʦʨʠʟʦʥʪ) ʪʘ ʥʝʦʛʝʥʦʚʽ ʫʪʚʦʨʝʥʥʷ); ʤʽʦʮʝʥ-ʧʣʽʦʮʝʥʦʚʽ ʚʽʜʢʣʘʜʠ (ʚ ʤʝʞʘʭ ʧʨʦʜʫʢʪʠʚʥʦʛʦ 

ʧʦʢʣʘʜʫ ʚʽʜʩʫʪʥʽ); ʯʝʪʚʝʨʪʠʥʥʽ ʘʣʶʚʽʘʣʴʥʽ ʨʦʟʩʠʧʠ (ʟʙʽʜʥʝʥʽ ʽʣʴʤʝʥʽʪʦʤ ʽ ʚ ʙʫʜʦʚʽ 

ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʦʢʣʘʜʫ ʥʝ ʟʘʜʽʷʥʽ). ɿʝʨʥʘ ʽʣʴʤʝʥʽʪʫ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʟʘʟʥʘʣʠ 

ʥʝʟʥʘʯʥʦʾ ʣʝʡʢʦʢʩʝʥʽʟʘʮʽʾ, ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʤʽʱʫʶʪʴ ʰʢʽʜʣʠʚʠʭ ʜʦʤʽʰʦʢ; ʚ ʦʩʘʜʦʚʠʭ ï 

ʩʫʪʪʻʚʦ ʣʝʡʢʦʢʩʝʥʽʟʦʚʘʥʽ, ʟ ʧʽʜʚʠʱʝʥʠʤ ʚʤʽʩʪʦʤ P2O5. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 

ɻʘʥʞʘ ʆ.ɸ., ʂʫʟʴʤʘʥʝʥʢʦ ɻ.ʆ., ʆʭʦʣʽʥʘ ʊ.ɺ., ʈʝʤʝʟʦʚʘ ʆ.ʆ. [2022] ʉʫʯʘʩʥʠʡ ʩʪʘʥ 

ʤʽʥʝʨʘʣʴʥʦ-ʩʠʨʦʚʠʥʥʦʾ ʙʘʟʠ ʨʦʟʩʠʧʥʠʭ ʨʦʜʦʚʠʱ ʪʠʪʘʥʫ ʋʢʨʘʾʥʠ // ɺʽʩʥʠʢ ʂʠʾʚ. ʥʘʮ. 

ʫʥ-ʪʫ ʽʤ. ʊ. ʐʝʚʯʝʥʢʘ. ï ɻʝʦʣʦʛʽʷ. ï  ̄4(99). ï ʉ. 60-66.  

ɻʫʨʩʴʢʠʡ ɼ. ʉ., ɭʩʠʧʯʫʢ ʂ. ʖ., ʂʘʣʽʥʽʥ ɺ. ɯ. ʪʘ ʽʥ. [2006] ʄʝʪʘʣʽʯʥʽ ʢʦʨʠʩʥʽ ʢʦʧʘʣʠʥʠ // 

ʄʝʪʘʣʽʯʥʽ ʽ ʥʝʤʝʪʘʣʽʯʥʽ ʢʦʨʠʩʥʽ ʢʦʧʘʣʠʥʠ : ʚ 2 ʪ. ʂʠʾʚ : ʎʝʥʪʨ ɭʚʨʦʧʠ. ʊ. 1. 785 ʩ  

ʂʫʟʴʤʘʥʝʥʢʦ ɻ.ʆ., ʆʭʦʣʽʥʘ ʊ.ɺ., ɻʘʥʞʘ ʆ.ɸ., ʗʨʝʤʝʥʢʦ ʆ.ɺ. [2023] ʈʫʜʦʥʦʩʥʽʩʪʴ 

ʇʦʨʦʤʽʚʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ ʽʣʴʤʝʥʽʪʫ // ʄʽʥʝʨʘʣʴʥʽ ʨʝʩʫʨʩʠ ʋʢʨʘʾʥʠ. ï No 3. ï ʉ. 3-7. 

ʍʨʫʱʝʚ ɼ.ʇ., ʂʦʚʘʣʴʯʫʢ ʄ.ʉ., ʈʝʤʝʟʦʚʘ ɽ.ɸ., ʃʘʣʦʤʦʚ ɸ.ɺ., ʎʳʤʙʘʣ ʉ.ʅ., ɹʦʩʝʚʩʢʘʷ 

ʃ.ʇ., ʃʦʙʘʩʦʚ ɸ.ʇ., ɻʘʥʞʘ ɽ.ɸ., ɼʫʜʯʝʥʢʦ ʖ.ɺ. [2017] ʉʪʨʫʢʪʫʨʥʦ-ʣʠʪʦʣʦʛʠʯʝʩʢʦʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʦʩʘʜʦʯʥʳʭ ʬʦʨʤʘʮʠʡ. ʂʠʝʚ. ʀʥʪʝʨʩʝʨʚʠʩ. 352 ʩ. 
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Based on the generalization of the results of long-term lithological, lithmological, 

mineralogical-petrographic and sedimentological-paleooceanographic studies, the 

regularities of the formation of the Maikop sedimentary stratum of the Black Sea-Crimean 

and Azov-Black Sea basins of the Crimean-Caucasian segment of the Paratethys were 

considered. Localized promising objects associated with traps of various types. 

 

PALEOOCEANOGR APHY OF MAIKOP PARATETHIS OF THE CRIMEA -

CAUCASIAN SEGMENT  

 

Hnidets V.P., Hryhorchuk K.G., Rever A.ʆ., Kokhan O.ʄ., Balandyuk L.V. 

 

ɺʩʪʫʧ. ʄʘʡʢʦʧʩʴʢʽ ʚʽʜʢʣʘʜʠ ʇʽʚʜʝʥʥʦʛʦ ʥʘʬʪʦʛʘʟʦʥʦʩʥʦʛʦ ʨʝʛʽʦʥʫ ʋʢʨʘʾʥʠ, ʧʦʨʷʜ ʟ 

ʢʨʝʡʜʦʚʠʤʠ, ʥʘʣʝʞʘʪʴ ʜʦ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʥʘʬʪʦʛʘʟʦʥʦʩʥʠʭ ʢʦʤʧʣʝʢʩʽʚ. ʉʧʝʮʠʬʽʢʘ ʫʤʦʚ 

ʾʭʥʴʦʾ ʩʝʜʠʤʝʥʪʘʮʽʾ, ʱʦ ʧʨʦʷʚʠʣʘʩʷ ʚ ʤʽʥʣʠʚʦʤʫ ʧʨʦʩʪʦʨʦʚʦ-ʚʽʢʦʚʦʤʫ ʧʦʰʠʨʝʥʥʽ 

ʢʣʘʩʪʦʛʝʥʥʠʭ ʘʢʫʤʫʣʷʪʠʚʥʠʭ ʪʽʣ, ʧʦʪʝʥʮʽʡʥʠʭ ʢʦʣʝʢʪʦʨʽʚ ʥʘʬʪʠ ʪʘ ʛʘʟʫ, ʟʫʤʦʚʠʣʘ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʨʦʚʝʩʪʠ ʜʝʪʘʣʴʥʽ ʣʽʪʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ: ʩʪʚʦʨʠʪʠ ʣʽʪʦʬʘʮʽʘʣʴʥʽ, 

ʣʽʪʤʦʣʦʛʽʯʥʽ ʪʘ ʧʘʣʝʦʦʢʝʘʥʦʛʨʘʬʽʯʥʽ ʤʦʜʝʣʽ ʫʤʦʚʠ ʦʣʽʛʦʮʝʥ-ʨʘʥʥʴʦʤʽʦʮʝʥʦʚʦʛʦ 

ʦʩʘʜʦʥʘʛʨʦʤʘʜʞʝʥʥʷ. ʈʝʟʫʣʴʪʘʪʠ ʮʠʭ ʙʘʛʘʪʦʨʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʠʢʣʘʜʝʥʽ ʚ 

ʤʦʥʦʛʨʘʬʽʯʥʽʡ ʧʨʘʮʽ (ɻʥʽʜʝʮʴ ɺ., ɻʨʠʛʦʨʯʫʢ ʂ., ʂʦʭʘʥ ʆ., ʈʝʚʝʨ ɸ., ɹʘʣʘʥʜʶʢ ʃ., 2023), 

ʘ ʦʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʜʘʥʠʭ ʪʝʟʘʭ. 

ʆʩʥʦʚʥʽ ʨʠʩʠ ʛʝʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ ʨʘʡʦʥʫ ʜʦʩʣʽʜʞʝʥʴ. 

ɿʛʽʜʥʦ ʧʘʣʝʦʛʝʦʛʨʘʬʽʯʥʠʭ ʨʝʢʦʥʩʪʨʫʢʮʽʡ ʪʝʨʠʪʦʨʽʷ ʜʦʩʣʽʜʞʝʥʴ ʚ ʦʣʽʛʦʮʝʥʦʚʦ-

ʨʘʥʥʴʦʤʽʦʮʝʥʦʚʠʡ ʯʘʩ ʙʫʣʘ ʨʦʟʪʘʰʦʚʘʥʘ ʟʘ ʇʦʥʪʠʜʩʴʢʦ-ʄʘʣʦʢʘʚʢʘʟʴʢʦʶ ʦʩʪʨʽʚʥʦʶ 

ʜʫʛʦʶ ʥʘ ʧʽʚʥʽʯʥʽʡ ʦʢʨʘʾʥʽ ʇʘʨʘʪʝʪʠʩʫ. ɺ ʾʾ ʤʝʞʘʭ ʚʠʜʽʣʷʻʪʴʩʷ ʏʦʨʥʦʤʦʨʩʴʢʘ 

ʤʝʟʦʧʝʣʘʛʽʘʣʴ ʪʘ ʉʢʽʬʩʴʢʘ ʝʧʽʧʝʣʘʛʽʘʣʴ. ʆʩʪʘʥʥʷ ʥʘ ʧʽʚʥʦʯʽ ʤʝʞʫʚʘʣʘ ʟ ʌʝʥʦ-

ʉʘʨʤʘʪʩʴʢʠʤ (ʟʘʭʽʜ) ʪʘ ɭʚʨʦ-ɸʟʽʡʩʴʢʠʤ (ʩʭʽʜ) ʩʫʭʦʜʦʣʘʤʠ, ʘ ʥʘ ʧʽʚʜʥʽ ʙʫʣʘ ʦʙʣʷʤʦʚʘʥʘ 

ɼʦʙʨʫʜʟʴʢʦ-ʂʨʠʤʩʴʢʦ-ʂʘʚʢʘʟʴʢʦʶ ʛʨʷʜʦʶ ʧʽʜʚʦʜʥʦ-ʥʘʜʚʦʜʥʠʭ ʧʽʜʥʷʪʴ. ɺ ʤʝʞʘʭ 

ʉʢʽʬʩʴʢʦʾ ʝʧʽʧʝʣʘʛʽʘʣʽ ʟʘ ʭʘʨʘʢʪʝʨʦʤ ʧʨʦʩʪʦʨʦʚʦ-ʚʽʢʦʚʦʛʦ ʨʦʟʧʦʜʽʣʫ ʤʘʡʢʦʧʩʴʢʠʭ ʪʦʚʱ 

ʚʠʦʢʨʝʤʣʝʥʽ ʇʨʠʯʦʨʥʦʤʦʨʩʴʢʦ-ʂʨʠʤʩʴʢʘ (ʇʽʚʥʽʯʥʦʢʨʠʤʩʴʢʠʡ ʧʨʦʛʠʥ, 

ʇʽʚʜʝʥʥʦʫʢʨʘʾʥʩʴʢʫ ʤʦʥʦʢʣʽʥʘʣʴ, ʎʝʥʪʨʘʣʴʥʦʢʨʠʤʩʴʢʝ ʧʽʜʥʷʪʪʷ) ʪʘ ɸʟʦʚʦ-

ʏʦʨʥʦʤʦʨʩʴʢʘ (ɯʥʜʦʣʦ-ʂʫʙʘʥʩʴʢʠʡ ʽ ʇʽʚʜʝʥʥʦʢʝʨʯʝʥʩʴʢʠʡ ʧʨʦʛʠʥʠ, ɸʟʦʚʩʴʢʠʡ ʚʘʣ) 

ʦʩʘʜʦʚʦ-ʧʦʨʦʜʥʽ ʙʘʩʝʡʥʠ. ʅʘʡʙʽʣʴʰʽ ʪʦʚʱʠʥʠ ʤʘʡʢʦʧʫ ʨʦʟʢʨʠʪʽ ʛʣʠʙʦʢʠʤʠ 

ʩʚʝʨʜʣʦʚʠʥʘʤʠ ʚ ɯʥʜʦʣʦ-ʂʫʙʘʥʩʴʢʦʤʫ ï ʧʦʥʘʜ 4000 ʤ; ʪʘ ʇʽʚʥʽʯʥʦʢʨʠʤʩʴʢʦʤʫ 

ʧʨʦʛʠʥʘʭ ï ʧʦʥʘʜ 1600 ʤ. ʅʘ ʇʽʚʜʝʥʥʦʫʢʨʘʾʥʩʴʢʽʡ ʤʦʥʦʢʣʽʥʘʣʽ ʥʘ ɸʟʦʚʩʴʢʦʤʫ ʚʘʣʽ 

ʨʦʟʨʽʟ ʤʘʡʢʦʧʫ ʩʢʦʨʦʯʝʥʠʡ, ʡʦʛʦ ʪʦʚʱʠʥʘ ʥʝ ʧʝʨʝʚʠʱʫʻ 300ï400 ʤ. ʃʽʪʦʣʦʛʽʯʥʘ 

ʩʪʨʫʢʪʫʨʘ ʨʦʟʨʽʟʫ ʪʦʚʱʽ ʚ ʦʙʦʭ ʩʝʜʠʤʝʥʪʘʮʽʡʥʠʭ ʙʘʩʝʡʥʘʭ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʜʦʤʽʥʫʚʘʥʥʷʤ ʙʝʟʢʘʨʙʦʥʘʪʥʠʭ ʪʘ ʩʣʘʙʢʦʢʘʨʙʦʥʘʪʥʠʭ ʘʨʛʽʣʽʪʽʚ (ʛʣʠʥ) ʟ 

ʧʽʜʧʦʨʷʜʢʦʚʘʥʠʤʠ ʧʨʦʰʘʨʢʘʤʠ ʘʣʝʚʨʦʣʽʪʽʚ ʪʘ ʜʨʽʙʥʦ-ʩʝʨʝʜʥʴʦʟʝʨʥʠʩʪʠʭ ʧʽʩʢʦʚʠʢʽʚ 

(ʨʠʩ. 1). 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ 

ɿôʷʩʦʚʘʥʦ ʦʩʦʙʣʠʚʦʩʪʽ ʧʨʦʩʪʦʨʦʚʦ-ʚʽʢʦʚʦʛʦ ʧʦʰʠʨʝʥʥʷ ʣʽʪʦʣʦʛʽʯʥʠʭ ʢʦʤʧʣʝʢʩʽʚ 

ʨʽʟʥʦʛʦ ʩʢʣʘʜʫ ʜʚʦʭ ʚʠʜʽʣʝʥʠʭ ʩʝʜʠʤʝʥʪʘʮʽʡʥʠʭ ʙʘʩʝʡʥʽʚ. ʅʘ ʣʽʪʦʣʦʛʦ-ʬʘʮʽʘʣʴʥʠʭ 

ʩʭʝʤʘʭ ʣʦʢʘʣʽʟʦʚʘʥʽ ʘʨʝʘʣʠ ʧʽʱʘʥʠʭ ʫʪʚʦʨʝʥʴ (ʧʦʪʝʥʮʽʡʥʠʭ ʧʨʠʨʦʜʥʠʭ ʢʦʣʝʢʪʦʨʽʚ); ʥʘ 
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ʣʽʪʤʦʣʦʛʽʯʥʠʭ ʤʦʜʝʣʷʭ ʚʠʦʢʨʝʤʣʝʥʦ ʜʝʢʽʣʴʢʘ ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʭ ʨʽʚʥʽʚ ʨʦʟʚʠʪʢʫ 

ʨʽʟʥʦʨʘʥʛʦʚʠʭ (ʨʝʛʽʦʥʘʣʴʥʠʭ, ʩʫʙʨʝʛʽʦʥʘʣʴʥʠʭ) ʘʣʝʚʨʦʣʽʪʦ-ʧʽʱʘʥʠʭ ʧʘʯʦʢ, ʱʦ ʜʦʙʨʝ 

ʢʦʨʝʣʶʻʪʴʩʷ ʟ ʝʧʽʟʦʜʘʤʠ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʤʦʨʷ ʫʧʨʦʜʦʚʞ ʦʣʽʛʦʮʝʥ-ʨʘʥʥʴʦʤʽʦʮʝʥʦʚʦʛʦ 

ʯʘʩʫ. ʊʘʢ, ʫ ʨʦʟʨʽʟʽ ʥʠʞʥʴʦʛʦ ʤʘʡʢʦʧʫ ʇʨʠʯʦʨʥʦʤʦʨʩʴʢʦ-ʂʨʠʤʩʴʢʦʛʦ ʙʘʩʝʡʥʫ 

ʚʠʦʢʨʝʤʣʝʥʦ ʜʚʽ ʪʘʢʽ ʧʘʯʢʠ (ʄʥ-ɯ, ʄʥ-ɯɯ); ʩʝʨʝʜʥʴʦʛʦ ï ʪʨʠ (ʄʩ-ɯ, ʄʩ-ɯɯ, ʄʩ-ɯɯɯ). 

ʈʝʛʽʦʥʘʣʴʥʝ ʧʦʰʠʨʝʥʥʷ ʤʘʻ ʽ ʙʘʟʘʣʴʥʠʡ ʢʣʘʩʪʦʛʝʥʥʠʡ ʛʦʨʠʟʦʥʪ ɸʟʦʚʦ-ʏʦʨʥʦʤʦʨʩʴʢʦʛʦ 

ʙʘʩʝʡʥʫ. ʎʽ ʧʘʯʢʠ ʨʦʟʤʝʞʦʚʘʥʽ ʛʣʠʥʠʩʪʠʤʠ ʣʽʪʤʽʪʘʤʠ, ʷʢʽ ʟʘʛʘʣʦʤ ʜʦʤʽʥʫʶʪʴ ʫ 

ʩʪʨʫʢʪʫʨʽ ʤʘʡʢʦʧʩʴʢʦʾ ʩʝʨʽʾ: ʚ ʦʩʴʦʚʠʭ ʯʘʩʪʠʥʘʭ ʙʘʩʝʡʥʫ ʚʦʥʠ ʩʪʘʥʦʚʣʷʪʴ ʧʦʥʘʜ 65ï70 

% ʟʘʛʘʣʴʥʦʾ ʧʦʪʫʞʥʦʩʪʽ.  

 
ʈʠʩ. 1. ɻʝʦʣʦʛʦ-ʧʘʣʝʦʦʢʝʘʥʦʛʨʘʬʽʯʥʘ ʤʦʜʝʣʴ ʂʨʠʤʩʴʢʦ-ʂʘʚʢʘʟʴʢʦʛʦ ʩʝʛʤʝʥʪʘ 

ʇʘʨʘʪʝʪʠʩʫ. ʈʶʧʝʣʴ (ʟʘ ʜʘʥʠʤʠ ʂʨʘʩʥʦʚʘ ʠ ʜʨ., 2021; ʃʝʦʥʦʚ, 1996; ʇʦʧʦʚ ʠ ʜʨ., 1993 

ʙ, ʇʨʠʯʦʨʥʦʤʦʨʩʴʢʦ-ʂʨʠʤʩʴʢʘ ʪʘ ɸʟʦʚʦ-ʏʦʨʥʦʤʦʨʩʴʢʘ ʜʽʣʷʥʢʠ ʟʘ ʘʚʪʦʨʘʤʠ)  

 

1 ï ʨʽʟʥʦʟʝʨʥʠʩʪʽ ʧʽʩʢʠ; 2 ï ʩʝʨʝʜʥʴʦʟʝʨʥʠʩʪʽ ʧʽʩʢʠ; 3 ï ʩʝʨʝʜʥʴʦ-ʜʨʽʙʥʦʟʝʨʥʠʩʪʽ 

ʧʽʩʢʠ; 4 ï ʘʣʝʚʨʠʪʠ; 5 ï ʛʣʠʥʠʩʪʽ ʤʫʣʠ; 6 ï ʢʘʨʙʦʥʘʪʥʦ-ʛʣʠʥʠʩʪʽ ʪʘ ʛʣʠʥʠʩʪʦ-

ʢʘʨʙʦʥʘʪʥʽ ʤʫʣʠ; 7 ï ʢʘʨʙʦʥʘʪʥʽ ʤʫʣʠ; 8 ï ʪʝʨʠʛʝʥʥʠʡ ʬʣʽʰ; 9 ï ʤʘʨʛʘʥʝʮʴ; 10 ï 

ʚʫʛʽʣʣʷ (ʪʦʨʬ?); 11 ï ʟʘʣʠʰʢʠ ʨʠʙ (ʣʫʩʢʘ, ʭʨʝʙʮʽ); 12 ï ʦʨʛʘʥʽʯʥʘ ʨʝʯʦʚʠʥʘ; 13 ï ʥʘʧʨʷʤ 

ʩʢʠʜʫ ʫʣʘʤʢʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ; 14 ï ʩʫʭʦʜʽʣ; 15 ï ʝʧʽʧʝʣʘʛʽʘʣʴ, ʚʥʫʪʨʽʰʥʽʡ ʰʝʣʴʬ; 16 ï 

ʝʧʽʧʝʣʘʛʽʘʣʴ, ʟʦʚʥʽʰʥʽʡ ʰʝʣʴʬ; 17 ï ʤʝʟʦʧʝʣʘʛʽʘʣʴ; 18 ï ʬʝʥʠ; 19 ï ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʡ 

ʩʭʠʣ; 20 ï ʘʧʚʝʣʽʥʛ; 21 ï ʪʝʯʽʾ. ʉʢʦʨʦʯʝʥʥʷ: ʟʘʧʘʜʠʥʠ: ɿʯʟ ï ɿʘʭʽʜʥʦʯʦʨʥʦʤʦʨʩʴʢʘ, ʉʯʟ ï 

ʉʭʽʜʥʦʯʦʨʥʦʤʦʨʩʴʢʘ; ʧʨʦʛʠʥʠ: ʊ ï ʊʫʘʧʩʠʥʩʴʢʠʡ, ʉ ï ʉʦʨʦʢʽʥʘ; ʰʝʣʴʬ: ʉʐ ï 

ʉʢʽʬʩʴʢʠʡ, ʇʂʐ ï ʇʨʠʯʦʨʥʦʤʦʨʩʴʢʦ-ʂʨʠʤʩʴʢʠʡ, ɸʏʐ ï ɸʟʦʚʦ-ʏʦʨʥʦʤʦʨʩʴʢʠʡ, ʂʐ ï 

ʂʘʩʧʽʡʩʴʢʠʡ 

 

ʄʘʡʢʦʧʩʴʢʽ ʚʽʜʢʣʘʜʠ ʩʢʣʘʜʝʥʽ ʜʦʚʦʣʽ ʦʜʥʦʤʘʥʽʪʥʠʤʠ ʛʣʠʥʠʩʪʠʤʠ ʣʽʪʦʪʠʧʘʤʠ ʟ 

ʤʽʥʣʠʚʠʤ ʚʤʽʩʪʦʤ ʘʣʝʚʨʠʪʦ-ʧʩʘʤʽʪʦʚʦʾ, ʽʥʦʜʽ ʢʘʨʙʦʥʘʪʥʦʾ (ʩʠʜʝʨʠʪʦʚʦʾ) ʩʢʣʘʜʦʚʠʭ. 

ʅʘʡʙʽʣʴʰ ʮʽʢʘʚʽ ʜʣʷ ʧʦʰʫʢʫ ʥʘʬʪʠ ʽ ʛʘʟʫ ʧʽʩʢʦʚʠʢʠ, ʧʨʝʜʩʪʘʚʣʝʥʽ ʦʣʽʛʦʤʽʢʪʦʚʠʤʠ 

(ʧʦʣʴʦʚʦʰʧʘʪ-ʢʚʘʨʮʦʚʠʤʠ) ʨʽʟʥʦʚʠʜʘʤʠ ʛʦʣʦʚʥʦ ʟ ʛʽʜʨʦʩʣʶʜʠʩʪʠʤ, ʨʽʜʰʝ ʢʘʨʙʦʥʘʪʥʠʤ 

ʮʝʤʝʥʪʦʤ. ʋ ʥʠʟʮʽ ʚʠʧʘʜʢʽʚ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʩʣʘʙʦʟʮʝʤʝʥʪʦʚʘʥʽ ʪʘ ʢʘʚʝʨʥʦʟʥʽ ʧʦʨʦʜʠ, 

ʷʢʽ ʟʘ ʧʝʪʨʦʬʽʟʠʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʢʦʣʝʢʪʦʨʘʤʠ ɯïɯɯ ʢʣʘʩʽʚ.  
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ɿʘ ʩʝʜʠʤʝʥʪʦʣʦʛʦ-ʧʘʣʝʦʦʢʝʘʥʦʛʨʘʬʽʯʥʠʤʠ ʨʝʢʦʥʩʪʨʫʢʮʽʷʤʠ ʚʩʪʘʥʦʚʣʝʥʦ ʦʩʥʦʚʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʦʩʘʜʦʥʘʛʨʦʤʘʜʞʝʥʥʷ ʥʘ ʯʘʩ ʬʦʨʤʫʚʘʥʥʷ ʢʣʘʩʪʦʛʝʥʥʠʭ ʧʘʯʦʢ. ʇʦʢʘʟʘʥʦ, ʱʦ 

ʚʦʥʠ ʩʢʣʘʜʝʥʽ ʘʢʫʤʫʣʷʪʠʚʥʠʤʠ ʫʪʚʦʨʝʥʥʷʤʠ ʨʫʩʝʣ, ʙʘʨʽʚ (ʛʠʨʣʦʚʠʭ, ʫʟʜʦʚʞʙʝʨʝʛʦʚʠʭ) 

ʪʘ ʢʦʥʫʩʽʚ ʚʠʥʦʩʫ, ʷʢʽ ʧʝʨʝʢʨʠʚʘʶʪʴʩʷ ʽ ʧʽʜʩʪʠʣʘʶʪʴʩʷ ʤʫʣʦʚʠʤʠ ʫʪʚʦʨʝʥʥʷʤʠ 

ʰʝʣʴʬʦʚʠʭ ʨʽʚʥʠʥ. ʃʽʪʦʣʦʛʦ-ʣʽʪʤʦʣʦʛʽʯʥʽ ʪʘ ʩʝʜʠʤʝʥʪʦʣʦʛʦ-ʧʘʣʝʦʦʢʝʘʥʦʛʨʘʬʽʯʥʽ 

ʤʦʜʝʣʽ ʜʘʣʠ ʧʽʜʩʪʘʚʠ ʧʝʨʝʜʙʘʯʘʪʠ, ʱʦ ʩʢʠʜ ʪʝʨʠʛʝʥʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚ ʤʝʞʽ 

ʇʨʠʯʦʨʥʦʤʦʨʩʴʢʦ-ʂʨʠʤʩʴʢʦʛʦ ʙʘʩʝʡʥʫ ʟʜʽʡʩʥʶʚʘʣʠ ʨʽʢʠ ʧʨʘ-ɼʥʽʩʪʝʨ ʪʘ ʧʨʘ-ɼʥʽʧʨʦ, 

ʷʢʽ ʜʨʝʥʫʚʘʣʠ ʧʝʥʝʧʣʝʥʽʟʦʚʘʥʽ ʄʦʣʜʦʚʩʴʢʠʡ ʪʘ ʌʝʥʦ-ʉʘʨʤʘʪʩʴʢʠʡ ʩʫʭʦʜʦʣʠ, 

ʚ̔ ʜʧʦʚʽʜʥʦ. ɼʣʷ ɸʟʦʚʦ-ʏʦʨʥʦʤʦʨʩʴʢʦʛʦ ʙʘʩʝʡʥʫ ʣʦʢʘʣʽʟʦʚʘʥʘ ʘʣʶʚʽʘʣʴʥʦ-ʜʝʣʴʪʦʚʘ 

ʩʠʩʪʝʤʘ ʨʽʢʠ ʧʨʘ-ʄʦʣʦʯʥʘ, ʷʢʘ ʩʪʽʢʘʣʘ ʟ ʉʝʨʝʜʥʴʦʘʟʦʚʩʴʢʦʛʦ ʩʫʭʦʜʦʣʫ, ʱʦ ʚʪʽʤ ʥʝ 

ʤʦʛʣʦ ʟʘʙʝʟʧʝʯʠʪʠ ʬʦʨʤʫʚʘʥʥʷ ʪʘʢʦʾ ʧʦʪʫʞʥʦʾ ʪʦʚʱʽ ʤʘʡʢʦʧʩʴʢʦʾ ʩʝʨʽʾ. ʆʩʥʦʚʥʘ ʤʘʩʘ 

ʪʝʨʠʛʝʥʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚ ʮʶ ʯʘʩʪʠʥʫ ʨʝʛʽʦʥʫ, ʷʢ ʧʦʢʘʟʘʣʘ ʩʪʚʦʨʝʥʘ ʛʝʦʣʦʛʦ-

ʧʘʣʝʦʦʢʝʘʥʦʛʨʘʬʽʯʥʘ ʤʦʜʝʣʴ ʂʨʠʤʩʴʢʦ-ʂʘʚʢʘʟʴʢʦʛʦ ʩʝʛʤʝʥʪʘ ʇʘʨʘʪʝʪʠʩʫ (ʨʘʥʥʽʡ 

ʦʣʽʛʦʮʝʥ), ʥʘʜʭʦʜʠʣʘ ʢʨʫʧʥʠʤʠ ʘʣʶʚʽʘʣʴʥʠʤʠ ʩʠʩʪʝʤʘʤʠ (ʨ. ʧʨʘ-ɼʦʥ ʪʘ ʧʨʘ-ɺʦʣʛʘ) 

(ʜʠʚ. ʨʠʩ. 1). ɿʛʘʜʘʥʽ ʙʘʩʝʡʥʠ ʚʽʜʨʽʟʥʷʣʠʩʷ ʥʝ ʪʽʣʴʢʠ ʧʨʦʚʽʥʮʽʷʤʠ ʞʠʚʣʝʥʥʷ ʪʘ ʰʣʷʭʘʤʠ 

ʥʘʜʭʦʜʞʝʥʥʷ ʫʣʘʤʢʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʘʣʝ ʡ ʭʘʨʘʢʪʝʨʦʤ ʡʦʛʦ ʧʝʨʝʨʦʟʧʦʜʽʣʫ, ʱʦ 

ʥʘʩʘʤʧʝʨʝʜ ʙʫʣʦ ʟʫʤʦʚʣʝʥʝ ʾʭʥʴʦʶ ʨʽʟʥʦʶ ʤʦʨʬʦʩʪʨʫʢʪʫʨʦʶ. ʆʩʪʘʥʥʷ ʙʫʣʘ ʙʽʣʴʰ 

ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʶ ʚ ɸʟʦʚʦ-ʏʦʨʥʦʤʦʨʩʴʢʦʤʫ ʙʘʩʝʡʥʽ (ʥʠʟʢʘ ʣʦʢʘʣʴʥʠʭ ʟʘʧʘʜʠʥ ʪʘ 

ʧʽʜʚʦʜʥʦ-ʥʘʜʚʦʜʥʠʭ ʚʠʩʦʯʠʥ), ʱʦ ʩʧʨʠʯʠʥʠʣʦ ʰʠʨʦʢʠʡ ʨʦʟʚʠʪʦʢ ʩʧʝʮʠʬʽʯʥʠʭ 

ʘʢʫʤʫʣʷʪʠʚʥʠʭ ʫʪʚʦʨʝʥʴ, ʧʦʚôʷʟʘʥʠʭ ʟ ʤʽʞʦʩʪʨʽʚʥʠʤʠ ʧʨʦʪʦʢʘʤʠ.  

 
 

 ʈʠʩ. 2. ʅʘʬʪʦʛʘʟʦʧʝʨʩʧʝʢʪʠʚʥʽ ʦʙôʻʢʪʠ ʫ ʚʽʜʢʣʘʜʘʭ ʩʝʨʝʜʥʴʦʛʦ ʤʘʡʢʦʧʫ 

ʊʠʧ ʧʘʩʪʢʠ: 1 ï ʘʥʪʠʢʣʽʥʘʣʴʥʠʡ; 2 ï ʣ̔ ʪʦʣʦʛʽʯʥʠʡ. ʊʠʧ ʢʦʣʝʢʪʦʨʘ: 3 ï 

ʪʨʽʱʠʥʥʠʡ; 4 ï ʧʦʨʦʚʠʡ; 5 ï ʪʨʽʱʠʥʥʦ-ʧʦʨʦʚʠʡ. ʇʦʢʣʘʜʠ ʚʫʛʣʝʚʦʜʥʽʚ: 6 ï ʚʠʷʚʣʝʥʽ; 7 ï 

ʧʨʦʛʥʦʟʦʚʘʥʽ.  

 

ʉʪʚʦʨʝʥʽ ʤʦʜʝʣʽ ʣʽʪʦʬʽʟʠʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʚʽʜʢʣʘʜʽʚ ʩʝʨʝʜʥʴʦʛʦ ʤʘʡʢʦʧʫ 

ʇʨʠʯʦʨʥʦʤʦʨʩʴʢʦ-ʂʨʠʤʩʴʢʦʛʦ ʙʘʩʝʡʥʫ ʜʘʣʠ ʟʤʦʛʫ ʚʠʟʥʘʯʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʧʨʦʩʪʦʨʦʚʦ-

ʚʽʢʦʚʦʛʦ ʨʦʟʚʠʪʢʫ ʧʦʨʽʜ-ʢʦʣʝʢʪʦʨʽʚ ʨʽʟʥʠʭ ʪʠʧʽʚ (ʧʦʨʦʚʠʭ, ʪʨʽʱʠʥʥʠʭ) ʪʘ ʨʝʟʝʨʚʫʘʨʽʚ 

ʨʽʟʥʠʭ ʨʘʥʛʽʚ (ʨʠʩ. 2).  



ˏ̨̅ ˙̨̨̩̎̆̑́̌̏̄ ̨ ː̨̩̆̏̄̎̏̈ ̅̏ ː̨̨̖̩̆̏̍ȟ ˜̨̩̆̓̑̏̌̏̄ȟ ː̨̩̆̏̌̏̄ ̓́ ː̨̆̏̈̉̋̉̕ȡ 
̨̝̔̎̅́̍̆̎̓́̌̎̕ ̨ ̨̐̑̉̋̌́̅̎ ̓̑̆̎̅̉ 88) ̨̠̒̓̏̌̓̓ 

 

69 

 

ɿʘʛʘʣʦʤ ʦʢʨʝʩʣʶʻʪʴʩʷ ʪʝʥʜʝʥʮʽʷ ʜʦʤʽʥʫʚʘʥʥʷ ʢʦʣʝʢʪʦʨʽʚ ʧʦʨʦʚʦʛʦ ʪʠʧʫ ʥʘ 

ʧʽʚʥʽʯʥʦʤʫ ʪʘ ʧʽʚʜʝʥʥʦʤʫ ʙʦʨʪʘʭ ʇʨʠʯʦʨʥʦʤʦʨʩʴʢʦʛʦ ʧʨʦʛʠʥʫ, ʾʭʥʷ ʨʝʜʫʢʮʽʷ ʪʘ 

ʟʘʤʽʱʝʥʥʷ ʢʦʣʝʢʪʦʨʘʤʠ ʪʨʽʱʠʥʥʦʛʦ ʪʠʧʫ ʚ ʡʦʛʦ ʦʩʴʦʚʽʡ ʟʦʥʽ.ʅʘ ʦʩʥʦʚʽ ʣʽʪʤʦʣʦʛʽʯʥʠʭ, 

ʩʝʜʠʤʝʥʪʦʣʦʛʦ-ʧʘʣʝʦʦʢʝʘʥʦʛʨʘʬʽʯʥʠʭ ʪʘ ʣʽʪʦʬʽʟʠʯʥʠʭ ʤʦʜʝʣʝʡ ʫ ʚʽʜʢʣʘʜʘʭ ʩʝʨʝʜʥʴʦʛʦ 

ʤʘʡʢʦʧʫ ʚʠʜʽʣʝʥʦ ʥʠʟʢʫ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʦʙôʻʢʪʽʚ, ʧʦʚôʷʟʘʥʠʭ ʟ ʧʘʩʪʢʘʤʠ ʨʽʟʥʦʛʦ ʪʠʧʫ. 

ɸʥʪʠʢʣʽʥʘʣʴʥʽ ï ʣʦʢʘʣʽʟʦʚʘʥʽ ʥʘ ʩʪʨʫʢʪʫʨʘʭ: ɻʦʣʽʮʠʥʘ (ʜʚʘ ʛʦʨʠʟʦʥʪʠ ʢʦʤʙʽʥʦʚʘʥʠʭ 

(ʪʨʽʱʠʥʥʠʭ ʽ ʧʦʨʦʚʠʭ ʢʦʣʝʢʪʦʨʽʚ) ʫ ʥʠʞʥʽʡ ʪʘ ʩʝʨʝʜʥʽʡ ʯʘʩʪʠʥʘʭ ʨʦʟʨʽʟʫ); ʐʤʽʜʪʘ 

(ʧʦʨʦʚʽ ʢʦʣʝʢʪʦʨʠ ʩʝʨʝʜʥʴʦʾ ʯʘʩʪʠʥʠ ʪʘ ʢʦʤʙʽʥʦʚʘʥʽ ï ʥʠʞʥʴʦʾ ʯʘʩʪʠʥʠ ʨʦʟʨʽʟʫ); 

ʄʽʞʚʦʜʥʝʥʩʴʢʘ (ʪʨʠ ʧʘʯʢʠ ʪʨʽʱʠʥʥʠʭ ʢʦʣʝʢʪʦʨʽʚ); ʐʪʦʨʤʦʚʘ (ʯʦʪʠʨʠ ʛʦʨʠʟʦʥʪʠ ï 

ʟʛʦʨʠ ʜʦ ʥʠʟʫ: ʜʚʘ ʪʨʽʱʠʥʥʽ, ʧʦʨʦʚʠʡ ʪʘ ʢʦʤʙʽʥʦʚʘʥʠʡ). ʇʘʩʪʢʠ ʣʽʪʦʣʦʛʽʯʥʦʛʦ ʪʠʧʫ 

ʧʨʦʛʥʦʟʫʶʪʴʩʷ ʥʘ ʜʽʣʷʥʢʘʭ: ʊʝʥʜʨʽʚʩʴʢʦ-ʊʘʚʨʽʡʩʴʢʘ (ʧʨʦʪʷʞʥʘ ʩʤʫʛʘ ʚʠʢʣʠʥʶʚʘʥʥʷ 

ʧʝʨʝʚʘʞʥʦ ʧʦʨʦʚʠʭ ʢʦʣʝʢʪʦʨʽʚ), ʆʜʝʩʴʢʦ-ʆʩʝʪʨʦʚʘ ï (ʪʨʽʱʠʥʥʠʭ) ʪʘ ʂʘʨʢʽʥʽʪʩʴʢʦ-

ɹʦʨʠʩʽʚʩʴʢʽʡ (ʚʠʢʣʠʥʶʚʘʥʥʷ ʚ ʩʝʨʝʜʥʽʡ ʯʘʩʪʠʥʽ ʨʦʟʨʽʟʫ ʪʨʽʱʠʥʥʠʭ, ʘ ʚ ʥʠʞʥʽʡ ï 

ʧʦʨʦʚʠʭ ʧʦʨʽʜ-ʢʦʣʝʢʪʦʨʽʚ). 
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The generation-migration models showed the different timing of the formation of deposits 

of the Odesa, Golitsyn, and Stormove deposits. In the first two cases, there is a possibility of 

modern replenishment of reserves due to the arrival of hydrocarbons from intermediate 

reservoirs. The established features of lithogenesis argue for the absence of HC deposits in 

the sedimentary layer of the Hamburtsev structure. On the other hand, in the vicinity of 

Krymska structure, the possibility of the existence of HC accumulations in lithogenetic 

reservoirs is predicted 
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ɺʩʪʫʧ. ʋ ʧʘʣʝʦʮʝʥʦʚʦʤʫ ʦʩʘʜʦʚʦʤʫ ʢʦʤʧʣʝʢʩʽ ʘʢʚʘʪʦʨʽʘʣʴʥʦʾ ʯʘʩʪʠʥʠ 

ʇʨʠʯʦʨʥʦʤʦʨʩʴʢʦ-ʂʨʠʤʩʴʢʦ ʾ ʥʘʬʪʦʛʘʟʦʥʦʩʥʦʾ ʦʙʣʘʩʪʽ ʚʽʜʢʨʠʪʦ 6 ʛʘʟʦʚʠʭ ʪʘ 

ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʠʭ ʨʦʜʦʚʠʱ, ʪʨʠ ʟ ʷʢʠʭ (ɻʦʣʽʮʠʥʩʴʢʝ, ʆʜʝʩʴʢʝ ʪʘ ʐʪʦʨʤʦʚʝ) ʟʘ 

ʚʝʣʠʯʠʥʦʶ ʟʘʧʘʩʽʚ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʩʝʨʝʜʥʽʭ (ʉʪʨʘʪʠʛʨʘʬʽʷ., 2006). ʎʝ ʟʫʤʦʚʣʶʻ 

ʧʝʨʤʘʥʝʥʪʥʠʡ ʽʥʪʝʨʝʩ ʪʘ ʘʢʪʫʘʣʴʥʽʩʪʴ ʚʩʝʙʽʯʥʦʛʦ ʚʠʚʯʝʥʥʷ ʚʽʜʢʣʘʜʽʚ ʮʴʦʛʦ ʚʽʢʫ. 

ʇʦʧʝʨʝʜʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʬʦʨʤʫʣʶʚʘʥʥʷ ʧʨʦʙʣʝʤʠ, ʘʢʪʫʘʣʴʥʽʩʪʴ ʾʾ ʚʠʨʽʰʝʥʥʷ.  

ʇʘʣʝʦʮʝʥʦʚʽ ʚʽʜʢʣʘʜʠ ʷʢ ʦʢʨʝʤʠʡ ʦʙôʻʢʪ ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʠʚʯʘʣʠʩʷ. ʇʝʚʥʽ ʘʩʧʝʢʪʠ 

ʾʭ ʛʝʦʣʦʛʽʾ ʨʦʟʛʣʷʥʫʪʽ ʫ ʢʦʤʧʣʝʢʩʥʠʭ ʨʦʙʦʪʘʭ (ɻʝʦʣʦʛʠʷ ʰʝʣʴʬʘ ʋʈʉʈ. ʃʠʪʦʣʦʛʠʷ., 

1985; ɻʝʦʣʦʛʠʷ ʰʝʣʴʬʘ ʋʈʉʈ. ʅʝʬʪʝʛʘʟʦʥʦʩʥʦʚʩʪʴ., 1986; ʉʪʨʘʪʠʛʨʘʬʽʷ., 2006). ʇʨʠ 

ʮʴʦʤʫ ʥʝ ʜʦʩʣʽʜʞʫʚʘʣʘʩʷ ʧʨʦʙʣʝʤʘ ʨʦʟʚʠʪʢʫ ʫ ʨʝʛʦ̔ʥ̔ ʥʘʬʪʦʛʘʟʦʚʠʭ ʩʠʩʪʝʤ, ʱʦ 

ʚʘʞʣʠʚʦ ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʫʤʦʚ ʬʦʨʤʫʚʘʥʥʷ ʚʠʷʚʣʝʥʠʭ ʪʘ ʧʦʰʫʢʽʚ ʥʦʚʠʭ ʨʦʜʦʚʠʱ. 

ʌʘʢʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ ʪʘ ʤʝʪʦʜʦʣʦʛʽʷ ʜʦʩʣʽʜʞʝʥʴ. ɿ ʤʝʪʦʶ ʨʝʢʦʥʩʪʨʫʢʮʽʾ 

ʜʠʥʘʤʽʢʠ ʬʦʨʤʫʚʘʥʥʷ ʧʦʢʣʘʜʽʚ ʫ ʧʘʣʝʦʮʝʥʦʚʠʭ ʚʽʜʢʣʘʜʘʭ ʜʦʩʣʽʜʞʝʥʦʛʦ ʨʘʡʦʥʫ 

ʨʦʟʛʣʷʥʫʪʦ ʾʭ ʧʦʣʦʞʝʥʥʷ ʚ ʨʝʛʽʦʥʘʣʴʥʽʡ ʥʘʬʪʦʛʘʟʦʚʽʡ ʩʠʩʪʝʤʽ. ʎʽ ʧʦʙʫʜʦʚʠ 

ˇʨʫʥʪʫʚʘʣʠʩʷ ʥʘ ʬʘʢʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʘʭ ʟ ʣʽʪʦʣʦʛʽʾ ʚʽʜʢʣʘʜʽʚ ʪʘ ʬʣʶʾʜʦʜʠʥʘʤʽʯʥʽʡ 

ʢʦʥʮʝʧʮʽʾ ʢʘʪʘʛʝʥʝʟʫ (ɻʨʠʛʦʨʯʫʢ, 2012). ʂʣʶʯʦʚʠʤ ʤʦʤʝʥʪʦʤ ʧʨʠ ʮʴʦʤʫ, ʙʫʣʦ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʮʠʢʣʽʯʥʦʩʪʽ ʧʦʩʪʜʽʘʛʝʥʝʟʫ, ʱʦ ʚʠʟʥʘʯʘʻ ʨʝʘʣʽʟʘʮʽʶ ʧʨʦʮʝʩʽʚ ʫʪʚʦʨʝʥʥʷ 

ʚʫʛʣʝʚʦʜʥʽʚ (ɺɺ), ʰʣʷʭʠ ʾʭ ʤʽʛʨʘʮʽʾ ʪʘ ʟʦʥʠ ʘʢʫʤʫʣʷʮʽʾ.  

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ɺ ʤʝʞʘʭ ʨʝʛʽʦʥʫ, ʟʛʽʜʥʦ (ɻʝʦʣʦʛʽʯʥʘ., 

2004; ɹʝʟʢʠʩʥʝʚʽ., 2012), ʜʦ ʥʘʬʪʦʛʘʟʦʤʘʪʝʨʠʥʩʴʢʠʭ ʫʪʚʦʨʝʥʴ ʚʽʜʥʦʩʷʪʴʩʷ ʦʢʨʝʤʽ 

ʛʦʨʠʟʦʥʪʠ ʘʧʪ-ʘʣʴʙʫ, ʩʝʥʦʤʘʥ-ʪʫʨʦʥʫ, ʩʘʥʪʦʥʫ-ʢʘʤʧʘʥʫ, ʝʦʮʝʥʫ ʪʘ ʦʣʽʛʦʮʝʥʫ. 

ɻʝʥʝʨʘʮʽʡʥʦ-ʤʽʛʨʘʮʽʡʥʦ-ʘʢʫʤʫʣʷʮʽʡʥʽ ʧʨʦʮʝʩʠ ʚʽʜʙʫʚʘʣʠʩʷ ʛʦʣʦʚʥʦ ʧʨʦʪʷʛʦʤ ʪʨʴʦʭ 

ʮʠʢʣʽʚ ʢʘʪʘʛʝʥʝʟʫ.  

ɺʩʪʘʥʦʚʣʝʥʘ ʚʽʜʤʽʥʥʽʩʪʴ ʨʝʞʠʤʫ ʢʘʪʘʛʝʥʝʟʫ ʥʘ ʨʽʟʥʠʭ ʩʪʨʫʢʪʫʨʘʭ (ʨʠʩ. 1, 2). 

ɺʠʜʽʣʝʥʦ ʧôʷʪʴ ʡʦʛʦ ʪʠʧʽʚ. ɯ ʪʠʧ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʨʦʷʚʦʤ ʪʨʴʦʭ ʮʠʢʣʽʚ ʢʘʪʘʛʝʥʝʟʫ. 

ʇʝʨʰʠʡ ï ʟʘʚʝʨʰʫʚʘʚʩʷ ʫ ʢʘʤʧʘʥʽ, ʜʨʫʛʠʡ ï ʧʘʣʝʦʮʝʥʽ, ʪʨʝʪʽʡ ï ʤʽʦʮʝʥʽ. ɯɯ ʪʠʧ 

ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʥʘʷʚʥʽʩʪʶ ʜʚʦʭ ʮʠʢʣʽʚ, ʷʢʽ ʟʘʢʽʥʯʫʚʘʣʠʩʷ ʫ ʢʘʤʧʘʥʽ ʪʘ ʤʽʦʮʝʥʽ. ɯɯɯ ʪʘ IV 

ʪʠʧʠ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʜʚʦʭ ʮʠʢʣʽʚ, ʷʢʽ ʟʘʢʽʥʯʫʚʘʣʠʩʷ ʫ ʢʘʤʧʘʥʽ, ʝʦʮʝʥʽ ʪʘ ʧʘʣʝʦʮʝʥʽ ʪʘ 

ʝʦʮʝʥʽ , ʚʽʜʧʦʚʽʜʥʦ. V ʪʠʧ ʤʽʩʪʠʪʴ ʪʨʠ ʮʠʢʣʠ: ʪʫʨʦʥ, ʧʘʣʝʦʮʝʥ, ʦʣʽʛʦʮʝʥ (ʩʚ. ɹʝʟʠʤʝʥʥʘ-

2) ʪʘ ʤʽʦʮʝʥ (ʩʚ. ʌʣʘʥʛʦʚʘ-2). ɼʣʷ ʬʦʨʤʫʚʘʥʥʷ ʧʦʢʣʘʜʽʚ ɺɺ ʫ ʚʽʜʢʣʘʜʘʭ ʧʘʣʝʦʮʝʥʫ 

mailto:vgnidets53@gmail.com
mailto:kosagri@ukr.net
mailto:lina.balandjuk@gmail.com


ˏ̨̅ ˙̨̨̩̎̆̑́̌̏̄ ̨ ː̨̩̆̏̄̎̏̈ ̅̏ ː̨̨̖̩̆̏̍ȟ ˜̨̩̆̓̑̏̌̏̄ȟ ː̨̩̆̏̌̏̄ ̓́ ː̨̆̏̈̉̋̉̕ȡ 
̨̝̔̎̅́̍̆̎̓́̌̎̕ ̨ ̨̐̑̉̋̌́̅̎ ̓̑̆̎̅̉ 88) ̨̠̒̓̏̌̓̓ 

 

71 

 

ʚʘʞʣʠʚʠʤ ʙʫʚ ʦʩʪʘʥʥʽʡ ʮʠʢʣ ʢʘʪʘʛʝʥʝʟʫ. ʅʘ ʤʦʜʝʣʷʭ ʧʦʢʘʟʘʥʦ ʩʪʘʥ ʥʘʬʪʦʛʘʟʦʚʦʾ 

ʩʠʩʪʝʤʠ ʥʘ ʤʦʤʝʥʪʠ ʧʨʦʷʚʫ ʡʦʛʦ ʘʢʪʠʚʥʦʛʦ ʧʽʜʝʪʘʧʫ (ʨʠʩ. 3). 

ʅʘ ʧʝʨʝʪʠʥʘʭ ɯïɯ ʪʘ ɯɯïɯɯ ʧʦʢʘʟʘʥʘ ʜʠʥʘʤʽʢʘ ʬʦʨʤʫʚʘʥʥʷ ʧʦʢʣʘʜʽʚ ɺɺ ʫ ʜʽʣʷʥʮʽ 

ʩʪʨʫʢʪʫʨ ɻʦʣʽʮʠʥʘ ʪʘ ʐʤʽʜʪʘ ʧʽʜ ʯʘʩ ʧʨʦʷʚʫ ʘʢʪʠʚʥʦʛʦ ʧʽʜʝʪʘʧʫ ʝʢʩʬʽʣʴʪʨʘʮʽʡʥʦʛʦ 

ʢʘʪʘʛʝʥʝʟʫ ʫ ʤʽʦʮʝʥʽ, ʱʦ ʜʝʪʘʣʴʥʦ ʦʧʠʩʘʥʦ ʫ ʨʦʙʦʪʽ (ɻʨʠʛʦʨʯʫʢ ʪʘ ʽʥ. 2022). 

ʋ ʨʘʡʦʥʽ ʩʪʨʫʢʪʫʨʠ ɻʘʤʙʫʨʮʝʚʘ (ʧʝʨʝʪʠʥ ɯɯɯïɯɯɯË) ʫ ʟʚôʷʟʢʫ ʟ ʚʽʜʩʫʪʥʽʩʪʶ 

ʣʽʪʦʛʝʥʝʪʠʯʥʠʭ ʨʝʟʝʨʚʫʘʨʽʚ ʪʘ ʥʠʟʴʢʠʤ ʩʪʫʧʝʥʝʤ ʢʘʪʘʛʝʥʝʟʫ ʤʘʪʝʨʠʥʩʴʢʠʭ ʛʦʨʠʟʦʥʪʽʚ 

(ʛʨʘʜʘʮʽʷ ʄʂ1-2) ʧʦʢʣʘʜʠ ɺɺ ʫ ʚʽʜʢʣʘʜʘʭ ʧʘʣʝʦʮʝʥʫ ʥʝ ʬʦʨʤʫʚʘʣʠʩʷ. 

ʅʘ ʆʜʝʩʴʢʽʡ ʩʪʨʫʢʪʫʨʽ (ʧʝʨʝʪʠʥ IVïIVË) ʦʩʥʦʚʥʘ ʬʘʟʘ ʘʢʫʤʫʣʷʮʽʾ ɺɺ ʧʨʠʧʘʜʘʻ ʥʘ 

ʦʣʽʛʦʮʝʥʦʚʠʡ ʯʘʩ. ɻʦʣʦʚʥʠʤ ʛʝʥʝʨʫʶʯʠʤ ʝʣʝʤʝʥʪʦʤ ʩʣʫʛʫʚʘʣʠ ʚʽʜʢʣʘʜʠ ʩʝʥʦʤʘʥʫ-

ʢʘʤʧʘʥʫ, ʷʢʽ ʜʦʩʷʛʣʠ ʛʨʘʜʘʮʽʾ ʢʘʪʘʛʝʥʝʟʫ ʄʂ3. ɺʦʥʠ ʜʨʝʥʫʚʘʣʠʩʷ ʨʝʛʽʦʥʘʣʴʥʦʶ ʟʦʥʦʶ 

ʨʦʟʫʱʽʣʴʥʝʥʥʷ, ʧʦ ʷʢʽʡ ʣʘʚʠʥʥʦ ʥʘʜʭʦʜʠʣʠ ɺɺ ʫ ʢʨʫʧʥʠʡ ʨʝʟʝʨʚʫʘʨ R IV, ʷʢʠʡ 

ʦʭʦʧʣʶʚʘʚ ʚʽʜʢʣʘʜʠ ʚʝʨʭʥʴʦʛʦ ʘʣʴʙʫ-ʤʘʘʩʪʨʠʭʪʫ (ʨʦʟʤʽʨʠ ʧʨʠʙʣʠʟʥʦ 2ʭ40 ʢʤ). ɺ 

ʧʦʜʘʣʴʰʦʤʫ ʬʣʶʾʜʠ ʤʽʛʨʫʚʘʣʠ ʧʦ ʨʦʟʣʦʤʫ, ʜʝ ʥʘ ʜʚʦʭ ʛʽʧʩʦʤʝʪʨʠʯʥʠʭ ʨʽʚʥʷʭ 

ʧʝʨʝʭʦʧʣʶʚʘʣʠʩʷ ʨʝʛʽʦʥʘʣʴʥʠʤʠ ʟʦʥʘʤʠ ʨʦʟʫʱʽʣʴʥʝʥʥʷ ʽ ʨʫʭʘʣʠʩʷ ʚʙʽʢ ʆʜʝʩʴʢʦʾ 

ʩʪʨʫʢʪʫʨʠ. ʇʦ ʮʠʭ ʟʦʥʘʭ ʥʘʜʭʦʜʠʣʘ (ʯʝʨʝʟ ʧʨʦʤʽʞʥʠʡ ʨʝʟʝʨʚʫʘʨ R IVô) ʪʘʢʦʞ ʧʝʚʥʘ 

ʢʽʣʴʢʽʩʪʴ ɺɺ, ʷʢʘ ʛʝʥʝʨʫʚʘʣʘʩʷ ʫ ʚʽʜʢʣʘʜʘʭ ʧʘʣʝʦʮʝʥʫ ʪʘ ʝʦʮʝʥʫ (ʛʨʘʜʘʮʽʾ ʢʘʪʘʛʝʥʝʟʫ 

ʄʂ1-2). ʆʪʞʝ, ʆʜʝʩʴʢʝ ʨʦʜʦʚʠʱʝ ʙʫʣʦ ʩʬʦʨʤʦʚʘʥʝ ʚ ʦʣʽʛʦʮʝʥʦʚʠʡ ʯʘʩ. ɭ ʧʽʜʩʪʘʚʠ 

ʧʝʨʝʜʙʘʯʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʥʘʜʭʦʜʞʝʥʥʷ ʫ ʡʦʛʦ ʤʝʞʽ ɺɺ ʟʽ ʟʛʘʜʘʥʠʭ ʨʝʟʝʨʚʫʘʨʽʚ ʽ 

ʧʨʦʪʷʛʦʤ ʧʦʜʘʣʴʰʦʛʦ ʛʝʦʣʦʛʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ. 

 
ʈʠʩ. 1 ɯʩʪʦʨʽʷ ʟʘʥʫʨʝʥʥʷ ʪʘ ʧʝʨʽʦʜʠʟʘʮʽʷ ʢʘʪʘʛʝʥʝʟʫ ʚʽʜʢʣʘʜʽʚ ʤʝʟʦ-ʢʘʡʥʦʟʦʶ (ɸ), 

ʦʩʥʦʚʥʽ ʪʠʧʠ ʨʝʞʠʤʫ ʢʘʪʘʛʝʥʝʟʫ ʤʝʟʦ-ʢʘʡʥʦʟʦʡʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ (ɹ), ʣʘʪʝʨʘʣʴʥʘ 

ʟʦʥʘʣʴʥʽʩʪʴ (ɺ) ʾʭ ʧʨʦʷʚʫ ʪʘ ʧʦʣʦʞʝʥʥʷ ʧʝʨʝʪʠʥʽʚ. 

 

ɽʢʩʬʽʣʴʪʨʘʮʽʡʥʠʡ ʝʪʘʧ ʢʘʪʘʛʝʥʝʟʫ: 1 ï ʧʘʩʠʚʥʠʡ ʧʽʜʝʪʘʧ, 2 ï ʘʢʪʠʚʥʠʡ 

ʧʽʜʝʪʘʧ; 3 ï ʧʘʣʝʦʪʝʤʧʝʨʘʪʫʨʠ. ɸ ï ʫʤʦʚʠ ʟʘʣʷʛʘʥʥʷ ʪʘ ʪʝʤʧʝʨʘʪʫʨʠ ʫ ʧʽʜʦʰʚʽ 
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ʥʠʞʥʴʦʾ ʢʨʝʡʜʠ. 1 ï ʦʩʝʨʝʜʦʢ ʛʝʥʝʨʘʮʽʾ ɺɺ, 2 ï ʽʟʦʛʽʧʩʠ ʧʽʜʦʰʚʠ ʥʠʞʥʴʦʾ ʢʨʝʡʜʠ, 3 ï 

ʪʝʤʧʝʨʘʪʫʨʠ ʫ ʧʽʜʦʰʚʽ ʥʠʞʥʴʦʾ ʢʨʝʡʜʠ ʥʘ ʤʽʦʮʝʥʦʚʠʡ ʯʘʩ 

 

ɺ ʨʘʡʦʥʽ ʂʨʠʤʩʴʢʦʾ ʩʪʨʫʢʪʫʨʠ ʣʘʚʠʥʥʘ ʤʽʛʨʘʮʽʷ ɺɺ ʚʽʜʙʫʚʘʣʘʩʷ ʥʘ ʪʨʴʦʭ ʨʽʚʥʷʭ 

(ʧʝʨʝʪʠʥ VïV). ʅʘ ʥʠʞʥʴʦʤʫ ʜʨʝʥʫʚʘʣʠʩʷ ʤʘʪʝʨʠʥʩʴʢʽ ʚʽʜʢʣʘʜʠ ʪʫʨʦʥʫ-ʩʘʥʪʦʥʫ, ʷʢʽ 

ʜʦʩʷʛʣʠ ʨʽʚʥʷ ʢʘʪʘʛʝʥʝʟʫ ʄʂ3-4. ɺʫʛʣʝʚʦʜʥʽ ʥʘʛʨʦʤʘʜʞʫʚʘʣʠʩʷ ʛʦʣʦʚʥʦ ʫ 

ʣʽʪʦʛʝʥʝʪʠʯʥʦʤʫ ʩʫʙʚʝʨʪʠʢʘʣʴʥʦʤʫ ʨʝʟʝʨʚʫʘʨʽ (R V), ʷʢʠʡ ʨʦʟʤʽʱʝʥʠʡ ~ ʫ 20 ʢʤ ʥʘ 

ʧʽʚʥʽʯ ʚʽʜ ʩʚ. ʂʨʠʤʩʴʢʘ-1. ʇʦ ʜʚʦʭ ʚʝʨʭʥʽʭ ʟʦʥʘʭ ʨʦʟʫʱʽʣʴʥʝʥʥʷ ɺɺ ʬʣʶʾʜʠ ʥʘʜʭʦʜʠʣʠ 

ʟ ʚʽʜʢʣʘʜʽʚ ʝʦʮʝʥʫ ʪʘ ʦʣʽʛʦʮʝʥʫ (ʄʂ2-3 ʪʘ ʄʂ1-2, ʚʽʜʧʦʚʽʜʥʦ). ɰʭ ʘʢʫʤʫʣʷʮʽʷ ʧʝʨʝʚʘʞʥʦ 

ʚʽʜʙʫʚʘʣʘʩʷ ʫ ʨʝʟʝʨʚʫʘʨʽ R Vô, ʱʦ ʨʦʟʪʘʰʦʚʘʥʠʡ ~ ʫ 5ï10 ʢʤ ʥʘ ʧʽʚʥʽʯ ʚʽʜ ʩʚ. ʂʨʠʤʩʴʢʘ-

1. ʇʘʣʝʦʮʝʥʦʚʽ ʚʽʜʢʣʘʜʠ ʦʩʪʘʥʥʴʦʾ, ʚʠʭʦʜʷʯʠ ʟ ʤʦʜʝʣʽ, ʥʝ ʧʦʚʠʥʥʽ ʤʽʩʪʠʪʠ ʧʦʢʣʘʜʠ ɺɺ. 

 
ʈʠʩ.2 ɻʝʥʝʨʘʮʽʡʥʦ-ʤʽʛʨʘʮʽʡʥʦ-ʘʢʫʤʫʣʷʮʽʡʥʽ ʤʦʜʝʣʽ ʦʩʪʘʥʥʴʦʛʦ ʮʠʢʣʫ ʢʘʪʘʛʝʥʝʟʫ. 

ʆʩʘʜʦʚʽ ʢʦʤʧʣʝʢʩʠ: 1 ï ʘʣʝʚʨʦʣʽʪʦ-ʧʽʱʘʥʠʡ (ʥʠʞʥʷ ʢʨʝʡʜʘ) ʪʘ ʚʘʧʥʷʢʦʚʠʡ 

(ʚʝʨʭʥʷ ʢʨʝʡʜʘ), 2 ï ʽʩʪʦʪʥʦ ʛʣʠʥʠʩʪʠʡ, 3 ï ʘʣʝʚʨʦʣʽʪʦïʧʽʱʘʥʦ (ʚʘʧʥʷʢʦʚʦ)ïʛʣʠʥʠʩʪʠʡ. 

4 ï ʧʘʣʝʦʪʝʤʧʝʨʘʪʫʨʠ. 5 ï ʨʝʛʽʦʥʘʣʴʥʽ ʟʦʥʠ ʪʨʽʱʠʥʫʚʘʪʦʩʪʽ. 6 ï ʦʙʣʘʩʪʴ ʢʦʥʩʝʨʚʘʮʽʾ 

ʧʨʦʮʝʩʽʚ ʣʽʪʦʛʝʥʝʟʫ. ʌʣʶʾʜʥʽ ʧʝʨʝʪʦʢʠ: 7 ï ʩʪʷʛʫʚʘʥʥʷ ʨʦʟʯʠʥʽʚ ʫ ʟʦʥʫ ʨʦʟʫʱʽʣʴʥʝʥʥʷ; 8 

ï ʚʥʫʪʨʽʰʥʴʦʨʝʟʝʨʚʫʘʨʥʽ; 9 ï ʨʝʛʽʦʥʘʣʴʥʽ; 10 ï ʣʽʪʦʛʝʥʝʪʠʯʥʽ ʨʝʟʝʨʚʫʘʨʠ.  

 

ʋ ʨʘʡʦʥʽ ʩʪʨʫʢʪʫʨʠ ʐʪʦʨʤʦʚʘ ʽʥʪʝʥʩʠʚʥʽ ʬʣʶʾʜʥʽ ʧʝʨʝʪʦʢʠ ʧʦʚôʷʟʘʥʽ ʟ ʥʠʞʥʴʦʶ 

ʟʦʥʦʶ ʨʦʟʫʱʽʣʴʥʝʥʥʷ, ʷʢʘ ʜʨʝʥʫʚʘʣʘ ʤʘʪʝʨʠʥʩʴʢʽ ʚʽʜʢʣʘʜʠ ʢʘʤʧʘʥʫ, ʪʫʨʦʥ-ʩʘʥʪʦʥʫ 

(ʨʽʚʝʥʴ ʢʘʪʘʛʝʥʝʟʫ ï ʄʂ3-4). ʇʝʚʥʘ ʧʦʨʮʽʷ ʬʣʶʾʜʽʚ ʤʽʛʨʫʚʘʣʘ ʫ ʟʦʥʫ ʨʦʟʫʱʽʣʴʥʝʥʥʷ ʟ 

ʣʽʪʦʛʝʥʝʪʠʯʥʦʛʦ ʨʝʟʝʨʚʫʘʨʫ (R VI) (ʧʝʨʝʪʠʥ VIïVIË).  

ɺʫʛʣʝʚʦʜʥʽ ʥʘʜʭʦʜʠʣʠ ʫ ʜʦʢʨʝʡʜʦʚʽ ʪʘ ʙʘʟʘʣʴʥʽ ʚʽʜʢʣʘʜʠ ʢʨʝʡʜʠ, ʚʠʟʥʘʯʘʶʯʠ 

ʧʝʨʩʧʝʢʪʠʚʠ ʪ. ʟʚ. çʛʣʠʙʠʥʥʦʾ ʩʢʣʘʜʢʠ ʐʪʦʨʤʦʚʘè (ʅʘʬʪʦʛʘʟʦʧʝʨʩʧʝʢʪʠʚʥʽ., 2010). 

ɼʞʝʨʝʣʦʤ ɺɺ ʜʣʷ ʧʦʢʣʘʜʽʚ ʫ ʪʦʚʱʽ ʧʘʣʝʦʮʝʥʫ ʩʣʫʛʫʚʘʣʠ ʚʽʜʢʣʘʜʠ ʝʦʮʝʥʫ (ʛʨʘʜʘʮʽʷ 
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ʢʘʪʘʛʝʥʝʟʫ ʄʂ2-3), ʟ ʷʢʠʭ ʬʣʶʾʜʠ ʤʽʛʨʫʚʘʣʠ ʚ ʥʘʧʨʷʤʢʫ ʐʪʦʨʤʦʚʦʾ ʩʪʨʫʢʪʫʨʠ (ʟ 

ʪʠʤʯʘʩʦʚʦʶ ʘʢʫʤʫʣʷʮʽʻʶ ʫ ʧʨʦʤʽʞʥʦʤʫ ʨʝʟʝʨʚʫʘʨʽ R VIô). ʅʝʚʝʣʠʢʽ ʦʙʩʷʛʠ ɺɺ ʤʦʛʣʠ 

ʥʘʜʭʦʜʠʪʠ ʚʝʨʭʥʴʦʶ ʟʦʥʦʶ ʨʦʟʫʱʽʣʴʥʝʥʥʷ ʟ ʚʽʜʢʣʘʜʽʚ ʦʣʽʛʦʮʝʥʫ (ʨʽʚʝʥʴ ʢʘʪʘʛʝʥʝʟʫ 

ʄʂ1-2). 

ɺʠʩʥʦʚʢʠ. ʉʪʚʦʨʝʥʽ ʛʝʥʝʨʘʮʽʡʥʦ-ʤʽʛʨʘʮʽʡʥʽ ʤʦʜʝʣʽ ʧʦʢʘʟʘʣʠ ʨʽʟʥʦʯʘʩʦʚʽʩʪʴ 

ʬʦʨʤʫʚʘʥʥʷ ʧʦʢʣʘʜʽʚ ʆʜʝʩʴʢʦʛʦ, ɻʦʣʽʮʠʥʩʴʢʦʛʦ ʪʘ ʐʪʦʨʤʦʚʦʛʦ ʨʦʜʦʚʠʱ. ʂʨʽʤ ʪʦʛʦ ʫ 

ʧʝʨʰʠʭ ʜʚʦʭ ʚʠʧʘʜʢʘʭ ʽʩʥʫʻ ʡʤʦʚʽʨʥʽʩʪʴ ʩʫʯʘʩʥʦʛʦ ʧʦʧʦʚʥʝʥʥʷ ʟʘʧʘʩʽʚ ʟʘ ʨʘʭʫʥʦʢ 

ʥʘʜʭʦʜʞʝʥʥʷ ʚʫʛʣʝʚʦʜʥʽʚ ʟ ʧʨʦʤʽʞʥʠʭ ʨʝʟʝʨʚʫʘʨʽʚ. ɺʩʪʘʥʦʚʣʝʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʣʽʪʦʛʝʥʝʟʫ 

ʘʨʛʫʤʝʥʪʫʶʪʴ ʚʽʜʩʫʪʥʽʩʪʴ ʧʦʢʣʘʜʽʚ ɺɺ ʥʝ ʪʽʣʴʢʠ ʫ ʧʘʣʝʦʮʝʥʦʚʠʭ ʚʽʜʢʣʘʜʘʭ, ʘʣʝ ʽ ʚ 

ʮʽʣʦʤʫ ʚ ʦʩʘʜʦʚʽʡ ʪʦʚʱʽ ʨʘʡʦʥʫ ʩʪʨʫʢʪʫʨʠ ɻʘʤʙʫʨʮʝʚʘ. ʅʘʪʦʤʽʩʪʴ ʧʦʙʣʠʟʫ ʂʨʠʤʩʴʢʦʾ ï 

ʧʨʦʛʥʦʟʫʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʽʩʥʫʚʘʥʥʷ ʩʢʫʧʯʝʥʴ ɺɺ ʫ ʣʽʪʦʛʝʥʝʪʠʯʥʠʭ ʨʝʟʝʨʚʫʘʨʘʭ.  
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In the deposits of the Middle Jurassic, three types of sections are distinguished, which 

differ in the uneven layering of mudstones, siltstones, sandstones, and carbonate rocks in 

the Callovian formations. The established lateral lithological heterogeneity of the deposits 

indicates that the investigated profiles cross several facies zones. District of Well 

Suvorivska-4 is characterized by the least development of siltstones and sandstones. In 

sections of Wells Zhovtoyarska-1, Starotroyanivska-1, and Chervonoarmiyska-2 have the 

maximum content of terrigenous formations that were formed in different environments. 

 

MIDDLE JURASSIC SEDIMENTS OF THE EASTERN PART OF THE 

PREDOBROGEAN DEPRESSION  

(LITHOLOGICAL STRUCTURE AND FACIAL FEATURES)  

 

ʅryhorchuk K.H., ʅnidets V.P., Balandyuk L.V. 

 

ɺʩʪʫʧ. ʆʩʥʦʚʥʽ ʧʝʨʩʧʝʢʪʠʚʠ ʥʘʬʪʦʛʘʟʦʥʦʩʥʦʩʪʽ ʶʨʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ 

ʇʝʨʝʜʜʦʙʨʫʜʟʴʢʦʛʦ ʧʨʦʛʠʥʫ ʟʘʟʚʠʯʘʡ ʧʦʚôʷʟʫʶʪʴ ʟ ʢʘʨʙʦʥʘʪʥʠʤʠ ʥʘʰʘʨʫʚʘʥʥʷʤʠ 

ʦʢʩʬʦʨʜʩʴʢʦʛʦ ʚʽʢʫ (ʅʘʫʤʝʥʢʦ ʪʘ ʽʥ., 2019). ʇʦʪʫʞʥʘ (ʧʦʥʘʜ 3 ʢʤ) ʪʝʨʠʛʝʥʥʘ ʪʦʚʱʘ 

ʩʝʨʝʜʥʴʦʾ ʶʨʠ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʟʥʘʯʥʦʶ ʥʝʦʜʥʦʨʽʜʥʽʩʪʶ (ʉʣʶʩʘʨ, 1971), ʱʦ ʩʫʪʪʻʚʦ 

ʫʩʢʣʘʜʥʶʻ ʦʮʽʥʢʫ ʾʾ ʫ ʪʘʢʦʤʫ ʘʩʧʝʢʪʽ. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʮʴʦʛʦ ʧʠʪʘʥʥʷ ʥʝʦʙʭʽʜʥʝ 

ʟôʷʩʫʚʘʥʥʷ ʧʨʦʩʪʦʨʦʚʦ-ʚʽʢʦʚʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʾʾ ʣʽʪʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ. 

ʇʦʧʝʨʝʜʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʬʦʨʤʫʣʶʚʘʥʥʷ ʧʨʦʙʣʝʤʠ, ʘʢʪʫʘʣʴʥʽʩʪʴ ʾʾ ʚʠʨʽʰʝʥʥʷ.  

ʋ ʧʦʧʝʨʝʜʥʽʭ ʨʦʙʦʪʘʭ ʦʩʥʦʚʥʘ ʫʚʘʛʘ ʟʦʩʝʨʝʜʞʝʥʘ ʥʘ ʜʦʩʣʽʜʞʝʥʥʽ ʩʪʨʘʪʠʛʨʘʬʽʾ 

ʚʽʜʢʣʘʜʽʚ ʩʝʨʝʜʥʴʦʾ ʶʨʠ (ɼʫʣʫʙ ʠ ʜʨ., 1985, ʃʝʱʫʭ, ʇʝʨʤʷʢʦʚ, 1999, ʇʝʨʤʷʢʦʚ ʠ ʜʨ., 

1986 ʪʘ ʽʥ.) ʟ ʩʫʧʫʪʥʽʤ ʚʠʚʯʝʥʥʷʤ ʾʾ ʣʽʪʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ, ʷʢʽ ʥʘʡʧʦʚʥʽʰʝ 

ʨʦʟʛʣʷʥʫʪʽ ʫ ʧʨʘʮʽ (ʉʣʶʩʘʨ, 1971). ʑʦʧʨʘʚʜʘ, ʥʘʡʙʽʣʴʰ ʜʝʪʘʣʴʥʦ ʮʝ ʩʪʦʩʫʚʘʣʦʩʷ 

ʟʘʭʽʜʥʦʾ ʪʘ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥ ʨʝʛʽʦʥʫ. ʋ ʧʨʦʧʦʥʦʚʘʥʽʡ ʨʦʙʦʪʽ ʩʭʘʨʘʢʪʝʨʠʟʦʚʘʥʽ 

ʦʩʥʦʚʥʽ ʨʠʩʠ ʣʽʪʦʣʦʛʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʩʝʨʝʜʥʴʦʶʨʩʴʢʦʾ ʪʦʚʱʽ ʡʦʛʦ ʩʭʽʜʥʠʭ ʜʽʣʷʥʦʢ.  

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ʅʘ ʦʩʥʦʚʽ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ 

ʛʝʦʬʽʟʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦʙʫʜʦʚʘʥʽ ʣʽʪʦʣʦʛʽʯʥʽ ʨʦʟʨʽʟʠ ʚʽʜʢʣʘʜʽʚ ʩʝʨʝʜʥʴʦʾ ʶʨʠ ʟʘ 

ʧʝʨʝʪʠʥʘʤʠ (ɯïɯ): ʩʚ. ʉʫʚʦʨʽʚʩʴʢʘ-4ïʉʪʘʨʦʪʨʦʷʥʽʚʩʴʢʘ-1ïʖʚʽʣʝʡʥʘ-1ïʊʘʪʘʨʙʫʥʘʨʩʴʢʘ-

1ïɾʦʚʪʦʷʨʩʴʢʘ-1 ʪʘ (ɯɯïɯɯ): ʩʚ. ʏʝʨʚʦʥʦʘʨʤʽʡʩʴʢʘ-2ïʉʫʚʦʨʽʚʩʴʢʘ-4ïʌʫʨʤʘʥʽʚʩʴʢʘ-3 

(ʨʠʩ. 1). 

ʅʠʞʥʷ ʯʘʩʪʠʥʘ ʩʝʨʝʜʥʴʦʶʨʩʴʢʦʾ ʪʦʚʱʽ ʩʢʣʘʜʝʥʘ ʛʦʣʦʚʥʦ ʘʨʛʽʣʽʪʘʤʠ, ʘʣʝʚʨʦʣʽʪʘʤʠ 

ʪʘ ʧʽʩʢʦʚʠʢʘʤʠ, ʫ ʚʝʨʭʥʽʡ ʢʨʽʤ ʪʦʛʦ ï ʟʘʬʽʢʩʦʚʘʥʦ ʧʨʦʰʘʨʢʠ ʢʘʨʙʦʥʘʪʥʠʭ ʧʦʨʽʜ. ɿʛʽʜʥʦ 

(ɼʫʣʫʙ ʠ ʜʨ., 1985, ʃʝʱʫʭ, ʇʝʨʤʷʢʦʚ, 1999, ʇʝʨʤʷʢʦʚ ʠ ʜʨ., 1986), ʦʩʪʘʥʥʽ ʟôʷʚʣʷʶʪʴʩʷ 

ʪʽʣʴʢʠ ʫ ʚʽʜʢʣʘʜʘʭ ʢʝʣʦʚʝʶ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʜʝʱʦ ʩʢʦʨʝʛʫʚʘʪʠ ʽʩʥʫʶʯʠ (ʟʘ ɺʆ 

çʇʽʚʜʝʥʴʝʢʦʛʝʦʮʝʥʪʨè) ʨʦʟʙʠʚʢʠ. (ʜʠʚ. ʨʠʩ. 1).  

ʇʦʪʫʞʥʽʩʪʴ ʙʘʪ-ʙʘʡʦʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ ʚʠʨʘʟʥʦ ʟʤʝʥʰʫʻʪʴʩʷ ʷʢ ʫ ʧʽʚʜʝʥʥʦ-

ʩʭʽʜʥʦʤʫ (ʚʽʜ 1600 ʤ ʫ ʩʚ. ʏʝʨʚʦʥʦʘʨʤʽʡʩʴʢʘ-2 ʜʦ 143 ʤ ʫ ʩʚ. ʌʫʨʤʘʥʽʚʩʴʢʘ-3), ʪʘʢ ʽ 

ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʦʤʫ (ʚʽʜ 340 ʫ ʩʚ. ʉʫʚʦʨʽʚʩʴʢʘ-4 ʜʦ 35 ʤ ʫ ʩʚ. ɾʦʚʪʦʷʨʩʴʢʘ-1) ʥʘʧʨʷʤʢʘʭ.  

ɺʠʜʽʣʝʥʦ ʪʨʠ ʪʠʧʠ ʨʦʟʨʽʟʫ: ʧʽʱʘʥʦ-ʘʣʝʚʨʦʣʽʪʦ-ʘʨʛʽʣʽʪʦʚʠʡ, ʧʽʱʘʥʦ-ʘʨʛʽʣʽʪʦ-

ʘʣʝʚʨʦʣʽʪʦʚʠʡ ʪʘ ʘʨʛʽʣʽʪʦ-ʘʣʝʚʨʦʣʽʪʦ-ʧʽʱʘʥʠʡ. ʇʝʨʰʠʡ ʪʠʧ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 
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75 

 

ʨʝʛʽʦʥʘʣʴʥʠʤ ʧʦʰʠʨʝʥʥʷʤ ʪʘ ʤʽʥʣʠʚʦʶ ʣʽʪʦʣʦʛʽʯʥʦʶ ʙʫʜʦʚʦʶ (ʜʠʚ. ʨʠʩ. 1). ʊʘʢ, ʫ ʩʚ. 

ʉʫʚʦʨʽʚʩʴʢʘ-4 ʨʦʟʨʽʟ ʬʦʨʤʫʶʪʴ ʪʨʠ ʧʘʯʢʠ. ʅʠʞʥʷ ï ʪʦʚʱʠʥʦʶ 195 ʤ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʘʨʛʽʣʽʪʘʤʠ ʟ ʦʢʨʝʤʠʤʠ ʧʨʦʰʘʨʢʘʤʠ ʘʣʝʚʨʦʣʽʪʽʚ (1ï5ʤ) ʪʘ (ʫ ʧʽʜʦʰʚʽ) ï ʧʽʩʢʦʚʠʢʘ (9 ʤ). 

ʉʝʨʝʜʥʷ ï (70 ʤ) ʻ ʧʽʱʘʥʦ-ʘʣʝʚʨʦʣʽʪʦʚʦʶ (ʧʽʩʢʦʚʠʢʠ 1ï13 ʤ, ʘʣʝʚʨʦʣʽʪʠ 1ï8 ʤ). ɺʝʨʭʥʷ 

ʧʘʯʢʘ (75 ʤ) ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʯʘʩʪʠʤ ʧʝʨʝʚʝʨʩʪʚʫʚʘʥʥʷʤ ʘʨʛʽʣʽʪʽʚ (1ï7 ʤ), ʘʣʝʚʨʦʣʽʪʽʚ 

(0,6ï1,8 ʤ) ʪʘ ʧʽʩʢʦʚʠʢʽʚ (0,5ï1,2 ʤ). ʋ ʨʦʟʨʽʟʽ ʩʚ. ʏʝʨʚʦʥʦʘʨʤʽʡʩʴʢʘ-2 ʚʠʜʽʣʷʻʪʴʩʷ 

ʯʦʪʠʨʠ ʧʘʯʢʠ, ʛʨʘʥʠʮʽ ʤʽʞ ʷʢʠʤʠ ʻ ʤʝʥʰ ʯʽʪʢʠʤʠ, ʘ ʣʽʪʦʣʦʛʽʯʥʘ ʩʪʨʫʢʪʫʨʘ ʙʽʣʴʰ 

ʪʦʥʢʦʰʘʨʫʚʘʪʦʶ. ʅʠʞʥʷ ʧʘʯʢʘ (ʙʣʠʟʴʢʦ 700 ʤ) ʩʢʣʘʜʝʥʘ ʛʣʠʥʠʩʪʠʤʠ ʧʦʨʦʜʘʤʠ ʟ 

ʧʨʦʰʘʨʢʘʤʠ ʘʣʝʚʨʦʣʽʪʽʚ (0,8ï7 ʤ) ʪʘ ʨʽʜʰʝ ʧʽʩʢʦʚʠʢʽʚ (0,6ï5 ʤ). ɺʠʱʝ ʟʘʣʷʛʘʻ ʧʽʱʘʥʦ-

ʘʣʝʚʨʦʣʽʪʦʚʘ ʧʘʯʢʘ (230 ʤ), ʷʢʘ ʧʝʨʝʢʨʠʚʘʻʪʴʩʷ ʽʩʪʦʪʥʦ ʛʣʠʥʠʩʪʠʤʠ ʫʪʚʦʨʝʥʥʷʤʠ (290 

ʤ). ɿʘʚʝʨʰʫʻ ʨʦʟʨʽʟ ʧʘʯʢʘ (ʪʦʚʱʠʥʦʶ 380 ʤ) ʧʝʨʝʰʘʨʫʚʘʥʥʷ ʘʨʛʽʣʽʪʽʚ (1ï5 ʤ), 

ʘʣʝʚʨʦʣʽʪʽʚ (1ï6 ʤ) ʪʘ ʜʝʢʽʣʴʢʦʭ ʧʣʘʩʪʽʚ ʧʽʩʢʦʚʠʢʽʚ (0,5ï2 ʤ). ʋ ʩʚ. ʊʘʪʘʨʙʫʥʘʨʩʴʢʘ-1 

ʦʢʨʝʤʽ ʧʨʦʰʘʨʢʠ ʘʣʝʚʨʦʣʽʪʽʚ (0,3ï1,5 ʤ) ʨʦʟʚʠʥʝʥʽ ʫ ʩʝʨʝʜʥʽʡ ʯʘʩʪʠʥʽ ʛʣʠʥʠʩʪʦʾ ʪʦʚʱʽ, 

ʘ ʫ ʧʨʠʧʦʢʨʽʚʝʣʴʥʽʡ ʪʘ ʧʨʠʧʽʜʦʰʦʚʥʽʡ ʟʘʣʷʛʘʶʪʴ ʘʣʝʚʨʦʣʽʪʦ-ʧʽʱʘʥʽ ʧʘʯʢʠ (6 ʪʘ 9 ʤ). 

ɺʽʜʢʣʘʜʠ ʩʚ. ʉʪʘʨʦʪʨʦʷʥʽʚʩʴʢʘ-1 ʩʢʣʘʜʝʥʽ ʪʨʴʦʤʘ ʪʝʨʠʛʝʥʥʠʤʠ ʧʘʯʢʘʤʠ (ʪʦʚʱʠʥʦʶ 47, 

31 ʪʘ 35 ʤ), ʷʢʽ ʨʦʟʤʝʞʦʚʘʥʽ ʛʣʠʥʠʩʪʠʤʠ ʥʘʰʘʨʫʚʘʥʥʷʤʠ. ɼʦ ʮʴʦʛʦ ʪʠʧʫ ʤʦʞʥʘ 

ʚʽʜʥʝʩʪʠ ʽ ʨʦʟʨʽʟ ʩʚ. ʌʫʨʤʘʥʽʚʩʴʢʘ-3 (ʪʦʚʱʠʥʦʶ 143 ʤ), ʷʢʠʡ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʣʠʰʝ ʜʝʷʢʠʤ 

ʧʝʨʝʚʘʞʘʥʥʷʤ ʧʽʩʢʦʚʠʢʽʚ ʥʘʜ ʘʣʝʚʨʦʣʽʪʘʤʠ. ʋ ʩʚ. ʖʚʽʣʝʡʥʘ-1 (ʜʨʫʛʠʡ ʪʠʧ ʨʦʟʨʽʟʫ) 

ʚʠʜʽʣʷʻʪʴʩʷ ʜʚʽ ʪʝʨʠʛʝʥʥʽ ʧʘʯʢʠ (38 ʪʘ 54 ʤ) ʪʦʥʢʦʰʘʨʫʚʘʪʦʾ ʙʫʜʦʚʠ (ʧʽʩʢʦʚʠʢʠ 0,4ï2 ʤ, 

ʘʣʝʚʨʦʣʽʪʠ 0,4ï2,2 ʤ). ʋ ʩʚ. ɾʦʚʪʦʷʨʩʴʢʘ-1 (ʪʨʝʪʽʡ ʪʠʧ ʨʦʟʨʽʟʫ) ʜʚʘ ʘʣʝʚʨʦʣʽʪʦ-ʧʽʱʘʥʽ 

ʛʦʨʠʟʦʥʪʠ (19 ʪʘ 11 ʤ), ʨʦʟʤʝʞʦʚʘʥʽ ʛʣʠʥʠʩʪʠʤʠ ʫʪʚʦʨʝʥʥʷʤʠ (4 ʤ).  

 

ʈʠʩ. 1 ʃʽʪʦʣʦʛʽʯʥʽ ʨʦʟʨʽʟʠ ʚʽʜʢʣʘʜʽʚ ʩʝʨʝʜʥʴʦʾ ʶʨʠ ʪʘ ʩʭʝʤʘ ʨʦʟʤʽʱʝʥʥʷ ʧʝʨʝʪʠʥʽʚ. 
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76 

 

1 ï ʧʽʩʢʦʚʠʢʠ, 2 ï ʘʣʝʚʨʦʣʽʪʠ, 3 ï ʘʨʛʽʣʽʪʠ, 4 ï ʢʘʨʙʦʥʘʪʥʽ ʧʦʨʦʜʠ, 5 ï ʩʪʨʘʪʠʛʨʘʬʽʯʥʽ 

ʛʨʘʥʠʮʽ (ʘ ï ʟʘ ɺʆ çʇʽʚʜʝʥʴʝʢʦʛʝʦʮʝʥʪʨè, ʙ ï ʟʘ ʘʚʪʦʨʘʤʠ ʩʪʘʪʪʽ). 6 ï ʽʟʦʧʘʭʽʪʠ 

 

ʊʦʚʱʠʥʘ ʚʽʜʢʣʘʜʽʚ ʢʝʣʦʚʝʶ, ʷʢ ʽ ʙʘʪ-ʙʘʡʦʩʫ, ʟʤʝʥʰʫʻʪʴʩʷ ʷʢ ʫ ʧʽʚʜʝʥʥʦ-

ʩʭʽʜʥʦʤʫ (ʚʽʜ 762 ʤ ʫ ʩʚ. ʏʝʨʚʦʥʦʘʨʤʽʡʩʴʢʘ-2 ʜʦ 42 ʤ ʫ ʩʚ. ʌʫʨʤʘʥʽʚʩʴʢʘ-3) ʪʘʢ ʽ 

ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʦʤʫ (ʚʽʜ 255 ʫ ʩʚ. ʉʫʚʦʨʽʚʩʴʢʘ-4 ʜʦ 31 ʤ ʫ ʩʚ. ɾʦʚʪʦʷʨʩʴʢʘ-1) ʥʘʧʨʷʤʢʘʭ. 

ʂʝʣʦʚʝʡʩʴʢʘ ʪʦʚʱʘ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʙʘʪ-ʙʘʡʦʩʴʢʦʾ ʥʘʷʚʥʽʩʪʶ ʧʨʦʰʘʨʢʽʚ ʢʘʨʙʦʥʘʪʥʠʭ 

ʧʦʨʽʜ. ɺʤʽʩʪ ʦʩʪʘʥʥʽʭ ʻ ʜʦʚʦʣʽ ʩʪʘʙʽʣʴʥʠʤ (9ï14 %), ʧʨʠ ʥʝʟʥʘʯʥʦʤʫ (ʜʦ 16ï21 %) 

ʟʨʦʩʪʘʥʥʽ ʫ ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʨʝʛʽʦʥʫ (ʜʠʚ. ʨʠʩ. 1, ʨʠʩ. 2). ʅʘʪʦʤʽʩʪʴ ʢʽʣʴʢʽʩʪʴ ʘʨʛʽʣʽʪʽʚ, 

ʘʣʝʚʨʦʣʽʪʽʚ ʪʘ ʧʽʩʢʦʚʠʢʽʚ ï ʚʘʨʽʶʻ ʜʦʚʦʣʽ ʩʫʪʪʻʚʦ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʚʠʜʽʣʠʪʠ ʪʨʠ ʪʠʧʠ 

ʨʦʟʨʽʟʫ: ʧʽʱʘʥʦ-ʘʣʝʚʨʦʣʽʪʦ-ʘʨʛʽʣʽʪʦʚʠʡ, ʘʨʛʽʣʽʪʦ-ʧʽʱʘʥʦ-ʘʣʝʚʨʦʣʽʪʦʚʠʡ ʪʘ ʘʨʛʽʣʽʪʦ-

ʘʣʝʚʨʦʣʽʪʦ-ʧʽʱʘʥʠʡ. 

ʇʝʨʰʠʡ ʪʠʧ ʨʦʟʢʨʠʪʠʡ ʩʚ. ʉʫʚʦʨʽʚʩʴʢʘ-4 ʪʘ ɾʦʚʪʦʷʨʩʴʢʘ-1. ʍʘʨʘʢʪʝʨʥʦ, ʱʦ 

ʨʦʟʨʽʟ (ʪʦʚʱʠʥʦʶ 255 ʤ) ʩʚ. ʉʫʚʦʨʽʚʩʴʢʘ-1 ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʪʦʥʢʠʤ ʧʝʨʝʰʘʨʫʚʘʥʥʷʤ 

ʦʩʥʦʚʥʠʭ ʣʽʪʦʪʠʧʽʚ (ʘʨʛʽʣʽʪʠ 0,5ï3,5 ʤ, ʘʣʝʚʨʦʣʽʪʠ 0,4ï2,0 ʤ, ʧʽʩʢʦʚʠʢʠ 0,4ï2,2 ʤ, 

ʢʘʨʙʦʥʘʪʥʽ ʧʦʨʦʜʠ 0,5ï3,5 ʤ). ɺʽʜʢʣʘʜʠ, ʨʦʟʢʨʠʪʽ ʩʚ. ɾʦʚʪʦʷʨʩʴʢʘ-1, (31 ʤ) 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʤʝʥʰʝʥʠʤ ʚʤʽʩʪʦʤ ʧʽʩʢʦʚʠʢʽʚ, ʟʙʽʣʴʰʝʥʠʤ ï ʘʣʝʚʨʦʣʽʪʽʚ ʪʘ ʢʘʨʙʦʥʘʪʥʠʭ 

ʧʦʨʽʜ. ɼʨʫʛʠʡ ʪʠʧ ʨʦʟʨʽʟʫ ʟʘʬʽʢʩʦʚʘʥʦ ʫ ʩʚ. ʉʪʘʨʦʪʨʦʷʥʽʚʩʴʢʘ-1 , ʏʝʨʚʦʥʦʘʨʤʽʡʩʴʢʘ-2 

ʪʘ ʖʚʽʣʝʡʥʘ-1. ʁʦʛʦ ʣʽʪʦʣʦʛʽʯʥʘ ʙʫʜʦʚʘ ʥʘ ʮʠʭ ʧʣʦʱʘʭ ʽʩʪʦʪʥʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ. ʊʘʢ, ʫ 

ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ ʚʦʥʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʨʽʚʥʦʤʽʨʥʠʤ ʧʦʰʠʨʝʥʥʷʤ ʫ ʨʦʟʨʽʟʽ ʣʽʪʦʪʠʧʽʚ ʽ 

 ̒ʜʦʚʦʣʽ ʛʨʫʙʦʰʘʨʫʚʘʪʦʶ (ʘʨʛʽʣʽʪʠ 0,5ï2,8 ʤ, ʘʣʝʚʨʦʣʽʪʠ 0,6ï3,0 ʤ, ʧʽʩʢʦʚʠʢʠ 1,0ï4,2 ʤ, 

ʢʘʨʙʦʥʘʪʥʽ ʧʦʨʦʜʠ 1,0ï2,8 ʤ). ʈʦʟʨʽʟ ʩʚ. ʖʚʽʣʝʡʥʘ-1 (86 ʤ) ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʥʘʷʚʥʽʩʪʶ 

ʜʚʦʭ ʧʘʯʦʢ. ʅʠʞʥʷ ï (40 ʤ) ʩʢʣʘʜʝʥʘ ʧʝʨʝʰʘʨʫʚʘʥʥʷʤ ʢʘʨʙʦʥʘʪʥʠʭ ʧʦʨʽʜ (0,5ï1,0 ʤ), 

ʘʣʝʚʨʦʣʽʪʽʚ (0,5ï2 ʤ) ʪʘ ʧʽʩʢʦʚʠʢʽʚ (0,5ï2,6 ʤ), ʚʝʨʭʥʷ (46 ʤ) ï ʢʘʨʙʦʥʘʪʥʠʭ ʧʦʨʽʜ (0,4ï

0,8 ʤ), ʘʣʝʚʨʦʣʽʪʽʚ (0,5ï4 ʤ) ʪʘ ʘʨʛʽʣʽʪʽʚ (0,7ï2,6 ʤ). ʋ ʩʚ. ʏʝʨʚʦʥʦʘʨʤʽʡʩʴʢʘ-2 

ʬʽʢʩʫʻʪʴʩʷ ʪʨʠ ʧʘʯʢʠ. ʅʠʞʥʷ (250 ʤ) ï ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʜʦʚʦʣʽ ʟʥʘʯʥʠʤ ʚʤʽʩʪʦʤ 

ʧʽʩʢʦʚʠʢʽʚ (ʜʦ 54ï69 %), ʙʽʣʴʰʦʶ ʧʦʪʫʞʥʽʩʪʶ ʾʭ ʧʨʦʰʘʨʢʽʚ (ʜʦ 4ï5 ʤ) ʪʘ ʥʝʚʝʣʠʢʦʶ 

ʢʽʣʴʢʽʩʪʶ ʘʨʛʽʣʽʪʽʚ (0ï25 %). ɺʠʱʝ ʟʘʣʷʛʘʻ ʧʘʯʢʘ (250 ʤ) ʛʣʠʥʠʩʪʦ-ʘʣʝʚʨʦʣʽʪʦʚʠʭ 

(ʘʣʝʚʨʦʣʽʪʽʚ 40 %, ʘʨʛʽʣʽʪʽʚ 25 % ) ʫʪʚʦʨʝʥʴ ʟ ʥʝʟʥʘʯʥʠʤ ʚʤʽʩʪʦʤ ʢʘʨʙʦʥʘʪʥʠʭ ʧʦʨʽʜ (18 

% ) ʪʘ ʧʽʩʢʦʚʠʢʽʚ (17 %). ʊʦʚʱʠʥʘ ʧʨʦʰʘʨʢʽʚ ʮʠʭ ʣʽʪʦʪʠʧʽʚ ʟʘʟʚʠʯʘʡ ʥʝ ʧʝʨʝʚʠʱʫʻ 1ï2 

ʤ. ʇʨʠʧʦʢʨʽʚʝʣʴʥʘ ʧʘʯʢʘ (262 ʤ), ʧʦʨʽʚʥʷʥʦ ʟ ʥʠʞʥʽʤʠ, ʻ ʙʽʣʴʰ ʛʣʠʥʠʩʪʦʶ ʪʘ 

ʢʘʨʙʦʥʘʪʥʦʶ (ʘʨʛʽʣʽʪʠ 40 %, ʢʘʨʙʦʥʘʪʥʽ ʧʦʨʦʜʠ 26 %, ʘʣʝʚʨʦʣʽʪʠ 24 %, ʧʽʩʢʦʚʠʢʠ 10 

%). ʇʨʠ ʮʴʦʤʫ ʢʘʨʙʦʥʘʪʥʽ ʧʦʨʦʜʠ ʪʘ ʧ̔ ʩʢʦʚʠʢʠ ʬʦʨʤʫʶʪʴ ʧʨʦʰʘʨʢʠ ʪʦʚʱʠʥʦʶ 0,5ï1,5 

ʤ, ʘ ʘʣʝʚʨʦʣʽʪʠ ʪʘ ʘʨʛʽʣʽʪʠ ï 0,5ï7,0 ʤ. 

 

 

ʈʠʩ. 2 ʃʽʪʦʣʦʛʽʯʥʘ ʙʫʜʦʚʘ ʚʽʜʢʣʘʜʽʚ ʩʝʨʝʜʥʴʦ ʾʁ ʨʠ. 

ʋʤʦʚʥʽ ʜʠʚ. ʥʘ ʨʠʩ.1 
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ʊʨʝʪʽʡ ʪʠʧ ʨʦʟʨʽʟʫ ʨʦʟʢʨʠʪʠʡ ʩʚ. ʊʘʪʘʨʙʫʥʘʨʩʴʢʘ-1 ʪʘ ʌʫʨʤʘʥʽʚʩʴʢʘ-3. ʋ 

ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ ʚʠʦʢʨʝʤʣʶʶʪʴʩʷ ʜʚʽ ʧʘʯʢʠ: ʥʠʞʥʷ ʘʣʝʚʨʦʣʽʪʦ-ʧʽʱʘʥʘ (ʪʦʚʱʠʥʦʶ 50 

ʤ) ʪʘ ʚʝʨʭʥʷ (34 ʤ) ʧʽʱʘʥʦ-ʘʨʛʽʣʠʪʦ-ʘʣʝʚʨʦʣʽʪʦʚʘ. ʇʝʨʰʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʯʝʨʛʫʚʘʥʥʷʤ 

ʢʘʨʙʦʥʘʪʥʠʭ ʧʦʨʽʜ (1ï2 ʤ), ʧʽʩʢʦʚʠʢʽʚ (2ï6 ʤ) ʪʘ ʘʣʝʚʨʦʣʽʪʽʚ (0,5ï3 ʤ); ʜʨʫʛʘ ï 

ʢʘʨʙʦʥʘʪʥʠʭ ʧʦʨʽʜ (0,6ï2,3 ʤ), ʘʣʝʚʨʦʣʽʪʽʚ (2ï5,5 ʤ), ʧʽʩʢʦʚʠʢʘ (1 ʧʣʘʩʪ 6 ʤ) ʪʘ ʘʨʛʽʣʽʪʽʚ 

(1,5ï6,8 ʤ). ʋ ʜʨʫʛʦʤʫ ʚʠʧʘʜʢʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʠʨʘʟʥʝ ʟʨʦʩʪʘʥʥʷ ʨʦʣʽ ʘʣʝʚʨʦʣʽʪʦ-

ʧʽʱʘʥʠʭ ʚʽʜʤʽʥ ʜʦʛʦʨʠ ʧʦ ʨʦʟʨʽʟʫ. 

ʋ ʪʦʚʱʽ ʙʘʪ-ʙʘʡʦʩʫ ʚʠʜʽʣʝʥʦ ʜʚ̔ ʨʝʛʽʦʥʘʣʴʥ ̔ ʢʣʘʩʪʦʛʝʥʥ ̔ ʧʘʯʢʠ. ʊʦʚʱʠʥʘ 

ʧʨʠʧʽʜʦʰʦʚʥʦʾ ʜʦʩʷʛʘ ̒55 ʪʘ 60 ʤ ʫ ʩʚ. ʖʚʽʣʝʡʥʘ-1 ʪʘ ʏʝʨʚʦʥʦʘʨʤʽʡʩʴʢʘ-2, ʚʽʜʧʦʚʽʜʥʦ. 

ʋ ʩʚ. ʊʘʪʘʨʙʫʥʘʨʩʴʢʘ-1 ʚʦʥʘ ʬʽʢʩʫʻʪʴʩʷ ʣʠʰʝ ʜʝʱʦ ʧʽʜʚʠʱʝʥʠʤ ʚʤʽʩʪʦʤ ʘʣʝʚʨʦʣʽʪʦ-

ʧʽʱʘʥʠʭ ʚʽʜʤʽʥ. ʇʘʯʢʘ ʩʝʨʝʜʥʴʦʾ ʯʘʩʪʠʥʠ ʨʦʟʨʽʟʫ ʤʘʢʩʠʤʘʣʴʥʦʾ ʧʦʪʫʞʥʦʩʪʽ (240 ʤ) 

ʜʦʩʷʛʘʻ ʫ ʩʚ. ʏʝʨʚʦʥʦʘʨʤʽʡʩʴʢʘ-2, ʫ ʧʝʨʠʬʝʨʽʡʥʠʭ ʜʽʣʷʥʢʘʭ ʙʘʩʝʡʥʫ ʮʽ ʟʥʘʯʝʥʥʷ ʥʝ 

ʧʝʨʝʚʠʱʫʶʪʴ 50ï60 ʤ. ʎʽ ʢʣʘʩʪʦʛʝʥʥʽ ʧʘʯʢʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʨʽʟʥʠʤ ʛʝʥʝʟʠʩʦʤ (ʨʠʩ. 

3): ʫʪʚʦʨʝʥʥʷ ʨʫʩʝʣ, ʫʟʜʦʚʞʙʝʨʝʛʦʚʠʭ ʙʘʨʽʚ ʪʘ ʢʦʥʫʩʽʚ ʚʠʥʦʩʫ, ʚʽʜʧʦʚʽʜʥʦ.  

 
ʈʠʩ. 3 ʃʽʪʦʣʦʛʽʯʥʽ ʨʦʟʨʽʟʠ ʢʣʘʩʪʦʛʝʥʥʠʭ ʪʽʣ ʨʽʟʥʠʭ  

ʛʝʥʝʪʠʯʥʠʭ ʪʠʧʽʚ. 

1 ï ʧʽʩʢʦʚʠʢʠ, 2 ï ʘʣʝʚʨʦʣʽʪʠ, 3 ï ʘʨʛʽʣʽʪʠ 

 

ɺʠʩʥʦʚʢʠ. ʋ ʚʽʜʢʣʘʜʘʭ ʩʝʨʝʜʥʴʦʾ ʶʨʠ ʚʠʜʽʣʝʥʦ ʪʨʠ ʪʠʧʠ ʨʦʟʨʽʟʫ, ʷʢʽ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘ ʭʘʨʘʢʪʝʨʦʤ ʨʦʟʚʠʪʢʫ ʘʨʛʽʣʽʪʽʚ, ʘʣʝʚʨʦʣʽʪʽʚ, ʧʽʩʢʦʚʠʢʽʚ ʪʘ ʢʘʨʙʦʥʘʪʥʠʭ 

ʧʦʨʽʜ ʫ ʢʝʣʦʚʝʡʩʴʢʠʭ ʫʪʚʦʨʝʥʥʷʭ. ɺʩʪʘʥʦʚʣʝʥʘ ʣʘʪʝʨʘʣʴʥʘ ʣʽʪʦʣʦʛʽʯʥʘ ʥʝʦʜʥʦʨʽʜʥʽʩʪʴ 

ʚʽʜʢʣʘʜʽʚ ʚʢʘʟʫʻ, ʱʦ ʜʦʩʣʽʜʞʝʥʽ ʧʨʦʬʽʣʽ ʧʝʨʝʪʠʥʘʶʪʴ ʜʝʢʽʣʴʢʘ ʬʘʮʽʘʣʴʥʠʭ ʟʦʥ. ʈʘʡʦʥ 

ʩʚ. ʉʫʚʦʨʽʚʩʴʢʘ-4 ʭʘʨʘʢʪʝʨʠʟʫʪ̒ʴʩʷ ʥʘʡʤʝʥʰʠʤ ʨʦʟʚʠʪʢʦʤ ʘʣʝʚʨʦʣʽʪʽʚ ʪʘ ʧʽʩʢʦʚʠʢʽʚ. ʋ 

ʨʦʟʨʽʟʘʭ ʩʚ. ɾʦʚʪʦʷʨʩʴʢʘ-1, ʉʪʘʨʦʪʨʦʷʥʽʚʩʴʢʘ-1, ʏʝʨʚʦʥʦʘʨʤʽʡʩʴʢʘ-2 ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʤʘʢʩʠʤʘʣʴʥʠʡ ʚʤʽʩʪ ʪʝʨʠʛʝʥʥʠʭ ʫʪʚʦʨʝʥʴ, ʷʢʽ ʬʦʨʤʫʚʘʣʠʩʷ ʫ ʨʽʟʥʠʭ ʩʝʜʠʤʝʥʪʘʮʽʡʥʠʭ 

ʦʙʩʪʘʥʦʚʢʘʭ. 

 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 

ɼʫʣʫʙ ɺ.ɻ., ʃʝʱʫʭ ʈ.ʁ., ʇʦʣʫʭʪʦʚʠʯ ɹ.ʄ. [1985] ʂ ʩʪʨʘʪʠʛʨʘʬʠʠ ʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ 

ʇʨʝʜʜʦʙʨʫʜʞʩʢʦʛʦ ʧʨʦʛʠʙʘ / ɻʝʦʣʦʛʠʯʝʩʢʠʡ ʞʫʨʥʘʣ. ï ˉ 5 (45). ï 74ï79.  

ʃʝʱʫʭ ʈ.ʁ., ʇʝʨʤʷʢʦʚ ɺ.ɺ., ʇʦʣʫʭʪʦʚʠʯ ɹ.ʄ. [1999] ʖʨʩʴʢʽ ʚʽʜʢʣʘʜʠ ʧʽʚʜʥʷ ʋʢʨʘʾʥʠ. ï 

ʃʴʚʽʚ: ɭʚʨʦʩʚʽʪ, ï 336 ʩ. 

ʅʘʫʤʝʥʢʦ ʆ.ɼ., ʂʦʨʞʥʝʚ ʇ.ʄ., ʉʪʨʠʞʘʢ ɺ.ʇ., ɼʝʟʝʩ ʄ.ʆ. [2019] ʇʨʦʛʥʦʟ 

ʥʘʬʪʦʛʘʟʦʥʦʩʥʦʩʪʽ ʩʝʨʝʜʥʴʦ- ʪʘ ʚʝʨʭʥʴʦʶʨʩʴʢʠʭ ʢʘʨʙʦʥʘʪʥʠʭ ʪʦʚʱ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʦʾ 

ʯʘʩʪʠʥʠ ʏʦʨʥʦʛʦ ʤʦʨʷ ʪʘ ʧʨʠʣʝʛʣʦʛʦ ʩʫʭʦʜʦʣʫ ʟʘ ʩʝʜʠʤʝʥʪʘʮʽʡʥʦ-

ʧʘʣʝʦʛʝʦʤʦʨʬʦʣʦʛʽʯʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ / ɻʝʦʣʦʛʽʷ ʽ ʢʦʨʠʩʥʽ ʢʦʧʘʣʠʥʠ ʉʚʽʪʦʚʦʛʦ ʦʢʝʘʥʫ.ï 

ˉ 2 (15). ï 52-67.  
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ʇʝʨʤʷʢʦʚ ɺ.ɺ., ʉʘʧʫʥʦʚ ʀ.ɻ., ʊʝʩʣʝʥʢʦ ʖ.ɺ., ʏʫʤʘʯʝʥʢʦ ʇ.ɺ. [1986] ʂʦʨʨʝʣʷʮʠʷ 

ʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʯʝʨʥʦʤʦʨʩʢʠʭ ʧʦʙʝʨʝʞʠʡ ɹʦʣʛʘʨʠʠ ʠ ʋʢʨʘʠʥʳ. ï ʂʠʝʚ: ʇʨʝʧʨʠʥʪ 

ɸʅ ʋʉʉʈ, ʀʥʩʪʠʪʫʪ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ï 56 ʩ. 

ʉʣʶʩʘʨʴ ɹ.ʉ. [1971] ʖʨʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ ʇʨʠʯʝʨʥʦʤʦʨʴʷ. ï ʂʠʰʠʥʝʚ: 

ʐʪʠʠʥʮʘ, ï 246 ʩ. 
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ɻɯɼʈʆɻɽʆʃʆɻɯʏʅɯ ɸʉʇɽʂʊʀ ɻɽʅɽɿʀ, ʄɯɻʈɸʎɯɰ ɯ ʌʆʈʄʋɺɸʅʅʗ 

ɺʋɻʃɽɺʆɼʅɽɺʀʍ ʇʆʂʃɸɼɯɺ ʋ ʇʈʀʏʆʈʅʆʄʆʈʉʔʂʆʄʋ 

ɺʆɼʆʅɸʇɯʈʅʆʄʋ ɹɸʉɽʁʅɯ 

 

ʂʦʣʦʜʽʡ ɯ.ɺ., ɸʥʽʢʝʻʚʘ ʆ.ɺ. 

 

ɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʾ ʽ ʛʝʦʭʽʤʽʾ ʛʦʨʶʯʠʭ ʢʦʧʘʣʠʥ ʅɸʅ ʋʢʨʘʾʥʠ, ʃʴʚʽʚ, ʋʢʨʘʾʥʘ 

ivannakolodiy@gmail.com, geolena@ukr.net  

 

HYDROGEOLOGICAL ASPECTS OF THE GENESIS, MIGRATION AND 

FORMING OF HYDROCARBON FIELDS IN THɽ PRE-BLACK SEA AQUIFEROUS 

BASIN 

 

Kolodiy I .V., Anikeyeva O.V. 

 

A detailed model of forming of hydrocarbon deposits in the water area of the Pre-Black Sea 

aquiferous basin is presented. It based on a set of hydrogeochemical, gas-geochemical, 

geothermal and hydrodynamic data. The formation of gas-vapor systems took place in the 

bottom of sedimentary thickness of the riftogen under high pressures and temperatures by 

the presence of water. Both thermocatalytic and subcrustal (mantle) gases were the basis of 

gas-vapor systems. The migration was quite quickly in the subvertical direction through 

zones of disjunctive dislocations and increased fissuring of rocks. As a result of gases 

migration, especially through clay rocks, the sorption of heavy hydrocarbons occurred, 

which led to the gas-geochemical zonation. The processes of formation of hydrocarbon gas 

deposits superimposed on the hydrogeochemical situation that formed to the migration 

time. 

 

ɺʩʪʫʧ. ɼʦʩʣʽʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟôʷʩʫʚʘʪʠ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ, ʟʙʝʨʝʞʝʥʥʷ ʽ ʥʘʷʚʥʦʩʪʽ ʚʫʛʣʝʚʦʜʥʝʚʠʭ ʧʦʢʣʘʜʽʚ, ʚ 

ʩʧʽʚʩʪʘʚʣʝʥʥʽ ʟ ʛʝʦʜʠʥʘʤʽʯʥʦʶ ʽʩʪʦʨʽʻʶ ʨʦʟʚʠʪʢʫ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʴ, ʨʝʛʽʦʥʘʣʴʥʠʤʠ 

ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʨʦʟʧʦʜʽʣʫ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ. 

ʇʨʠʯʦʨʥʦʤʦʨʩʴʢʠʡ ʚʦʜʦʥʘʧʽʨʥʠʡ ʙʘʩʝʡʥ ʨʦʟʪʘʰʦʚʘʥʠʡ ʤʽʞ ʧʽʚʜʝʥʥʠʤ ʩʭʠʣʦʤ 

ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ ʥʘ ʧʽʚʥʦʯʽ, ʛʣʠʙʦʢʦʚʦʜʥʦʶ ʟʘʧʘʜʠʥʦʶ ʏʦʨʥʦʛʦ ʤʦʨʷ ʥʘ ʧʽʚʜʥʽ, 

ʆʜʝʩʴʢʠʤ ʨʦʟʣʦʤʦʤ ʥʘ ʟʘʭʦʜʽ ʪʘ ʆʨʽʭʦʚʦ-ʇʘʚʣʦʛʨʘʜʩʴʢʠʤ ʥʘ ʩʭʦʜʽ. ʁʦʛʦ ʛʦʣʦʚʥʠʤʠ 

ʩʪʨʫʢʪʫʨʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʻ ʩʭʠʣ ʉʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ, ʂʘʨʢʽʥʽʪʩʴʢʦ-

ʇʽʚʥʽʯʥʦʢʨʠʤʩʴʢʠʡ ʧʨʦʛʠʥ ʪʘ ʏʦʨʥʦʤʦʨʩʴʢʦ-ʅʦʚʦʩʝʣʽʚʩʴʢʝ ʧʽʜʥʷʪʪʷ. 

ʅʘ ʨʽʚʥʽ ʢʨʝʡʜʦʚʠʭ ʚʽʜʢʣʘʜʽʚ ʚ ʦʩʥʦʚʽ ʚʦʜʦʥʘʧʽʨʥʦʛʦ ʙʘʩʝʡʥʘ ʣʝʞʠʪʴ ʢʨʫʧʥʘ 

ʩʪʨʫʢʪʫʨʘ ʨʠʬʪʦʛʝʥʥʦʾ ʧʨʠʨʦʜʠ. ɿʛʽʜʥʦ ʩʫʯʘʩʥʠʭ ʜʘʥʠʭ, ʤʝʞʽ ʮʽʻʾ ʩʪʨʫʢʪʫʨʠ ï ʧʽʚʥʽʯ 

ʈʽʚʥʠʥʥʦʛʦ ʂʨʠʤʘ ʽ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʠʡ ʰʝʣʴʬ ʏʦʨʥʦʛʦ ʤʦʨʷ (ʇʽʚʥʽʯʥʦʢʨʠʤʩʴʢʠʡ 

ʨʠʬʪʦʛʝʥ). ʅʘ ʨʽʚʥʽ ʢʘʡʥʦʟʦʡʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ ï ʂʘʨʢʽʥʽʪʩʴʢʦ-ʇʽʚʥʽʯʥʦʢʨʠʤʩʴʢʠʡ 

ʧʨʦʛʠʥ. ʎʽ ʨʝʛʽʦʥʘʣʴʥʽ ʩʪʨʫʢʪʫʨʠ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʇʨʠʯʦʨʥʦʤʦʨʩʴʢʦʛʦ ʤʝʛʘʧʨʦʛʠʥʫ.  

ʋ ʨʦʟʨʽʟʽ ʘʢʚʘʪʦʨʽʡʥʦʾ ʯʘʩʪʠʥʠ ʙʘʩʝʡʥʫ ʚʠʜʽʣʷʶʪʴʩʷ ʙʘʟʘʣʴʥʠʡ (ʧʨʦʪʝʨʦʟʦʡ-

ʤʝʟʦʟʦʡ), ʥʠʞʥʴʦʢʨʝʡʜʦʚʠʡ (ʘʧʪïʘʣʴʙ) ʪʝʨʠʛʝʥʥʽ, ʚʝʨʭʥʴʦʢʨʝʡʜʦʚʠʡ, ʧʘʣʝʦʮʝʥʦʚʠʡ, 

ʝʦʮʝʥʦʚʠʡ ʢʘʨʙʦʥʘʪʥʽ, ʤʘʡʢʦʧʩʴʢʠʡ ʪʝʨʠʛʝʥʥʠʡ ʪʘ ʥʝʦʛʝʥʦʚʠʡ (ʤʽʦʮʝʥʦʚʠʡ) 

ʢʘʨʙʦʥʘʪʥʦïʪʝʨʠʛʝʥʥʠʡ ʢʦʤʧʣʝʢʩʠ. ʉʦʣʝʥʦʩʥʽ ʚʽʜʢʣʘʜʠ ʫ ʨʦʟʨʽʟʽ ʚʽʜʩʫʪʥʽ (Atlas..., 

1998). 

ɺ ʘʢʚʘʪʦʨʽʾ ʇʨʠʯʦʨʥʦʤʦʨʩʴʢʦʛʦ ʚʦʜʦʥʘʧʽʨʥʦʛʦ ʙʘʩʝʡʥʫ ʛʘʟʦʚʽ ʧʦʢʣʘʜʠ 

ʚʩʪʘʥʦʚʣʝʥʽ ʫ ʙʽʣʴʰʦʩʪʽ ʚʦʜʦʥʦʩʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ï ʚʽʜ ʚʝʨʭʥʴʦʢʨʝʡʜʦʚʦʛʦ ʜʦ 

ʥʝʦʛʝʥʦʚʦʛʦ. ʇʦʢʣʘʜʠ ʥʘʬʪʠ ʚ ʘʢʚʘʪʦʨʽʾ ʙʘʩʝʡʥʫ ʜʦʪʝʧʝʨ ʥʝ ʚʩʪʘʥʦʚʣʝʥʽ, ʘʣʝ ʧʨʠ 

ʚʠʧʨʦʙʫʚʘʥʥʷʭ ʧʣʘʩʪʽʚ ʚʽʜʟʥʘʯʘʣʠʩʷ ʥʘʬʪʦʧʨʦʷʚʠ. ʇʦʢʣʘʜʠ ʧʨʠʫʨʦʯʝʥʽ ʜʦ ʣʦʢʘʣʴʥʠʭ 
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ʧʽʜʥʷʪʴ, ʱʦ ʛʨʫʧʫʶʪʴʩʷ ʚ ʟʦʥʠ, ʧʨʠʫʨʦʯʝʥʽ ʜʦ ʩʫʙʰʠʨʦʪʥʠʭ ʨʦʟʣʦʤʽʚ ï ʛʘʟʦʚʽ ʥʘ 

ʛʣʠʙʠʥʘʭ ʧʦʥʘʜ 500 ʤ, ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʽ ï ʙʣʠʟʴʢʦ 1800 ʤ. ʇʦʢʣʘʜʠ ʫ ʢʘʨʙʦʥʘʪʥʠʭ 

ʨʝʟʝʨʚʫʘʨʘʭ ʧʝʨʝʚʘʞʥʦ ʜʠʟôʶʥʢʪʠʚʥʦ ʧʦʨʫʰʝʥʽ, ʧʦʢʣʘʜʠ ʚ ʨʝʟʝʨʚʫʘʨʘʭ ʤʘʡʢʦʧʩʴʢʦʾ 

ʩʚʽʪʠ ï ʧʣʘʩʪʦʚʽ ʩʢʣʝʧʽʥʥʽ, ʥʝ ʧʦʨʫʰʝʥʽ ʜʠʟôʶʥʢʪʠʚʥʦ, ʘʣʝ ʯʘʩʪʦ ʦʙʤʝʞʝʥʽ ʣʽʪʦʣʦʛʽʯʥʦ.  

ɻʝʦʜʠʥʘʤʽʯʥʠʡ ʨʦʟʚʠʪʦʢ ʪʝʨʠʪʦʨʽʾ ʏʦʨʥʦʤʦʨʩʴʢʦʛʦ ʙʘʩʝʡʥʫ ʚʢʣʶʯʘʻ ʢʽʣʴʢʘ ʝʪʘʧʽʚ 

ʪʝʢʪʦʥʦ-ʤʘʛʤʘʪʠʯʥʦʾ ʘʢʪʠʚʽʟʘʮʽʾ ʚʥʘʩʣʽʜʦʢ ʨʦʟʪʷʛʫ ʣʽʪʦʩʬʝʨʠ ʽ ʨʦʟʢʨʠʪʪʷ ʤʦʨʩʴʢʠʭ 

ʙʘʩʝʡʥʽʚ. ɺ ʦʢʨʝʤʽ ʝʧʦʭʠ ʤʝʟʦʟʦʶ ʚʠʥʠʢʣʠ ʨʠʬʪʦʚʽ ʩʪʨʫʢʪʫʨʠ. ɺ ʜʨʫʛʽʡ ʧʦʣʦʚʠʥʽ 

ʘʣʴʧʽʡʩʴʢʦʛʦ ʪʝʢʪʦʥʦʛʝʥʝʟʫ ʧʝʨʝʚʘʞʘʣʠ ʪʝʥʩʽʡʥʽ ʟʫʩʠʣʣʷ ʱʦ ʧʨʠʟʚʝʣʠ ʜʦ ʧʨʦʛʠʥʘʥʥʷ 

ʙʦʨʪʽʚ ʏʦʨʥʦʤʦʨʩʴʢʦʾ ʟʘʧʘʜʠʥʠ ʽ ʬʦʨʤʫʚʘʥʥʷʤ ʩʪʨʫʢʪʫʨ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʥʘ 

ʚʫʛʣʝʚʦʜʥʝʚʽ ʩʢʫʧʯʝʥʥʷ. ʊʘʢʽ ʫʤʦʚʠ ʪʠʧʦʚʽ ʜʣʷ ʂʘʨʢʽʥʽʪʩʴʢʦ-ʇʽʚʥʽʯʥʦʢʨʠʤʩʴʢʦʛʦ 

ʧʨʦʛʠʥʫ. ʊʝʢʪʦʥʽʯʥʽ ʧʨʦʮʝʩʠ ʚ ʦʣʽʛʦʮʝʥʽ, ʢʽʥʮʽ ʤʽʦʮʝʥʫ, ʧʣʽʦʮʝʥʽ ʙʫʣʠ ʫʩʢʣʘʜʥʝʥʽ 

ʚʝʨʪʠʢʘʣʴʥʠʤʠ ʨʫʭʘʤʠ ʟʝʤʥʦʾ ʢʦʨʠ, ʧʦʚôʷʟʘʥʠʤʠ ʟ ʘʢʪʠʚʥʠʤ ʪʝʧʣʦʤʘʩʦʧʝʨʝʥʝʩʝʥʥʷʤ 

ʬʣʶʾʜʽʚ ʧʨʦʪʷʛʦʤ ʘʣʴʧʽʡʩʴʢʦʛʦ ʪʝʢʪʦʥʦʛʝʥʝʟʫ ʽ ʧʨʦʜʦʚʞʫʶʪʴʩʷ ʜʦ ʮʴʦʛʦ ʯʘʩʫ (ʇʘʚʣʶʢ 

ʪʘ ʽʥ., 2002). ʗʢ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ï ʬʽʢʩʫʶʪʴʩʷ ʛʝʦʪʝʨʤʽʯʥʽ ʘʥʦʤʘʣʽʾ, ʩʧʨʠʯʠʥʝʥʽ 

ʚʠʩʭʽʜʥʠʤ ʨʦʟʚʘʥʪʘʞʝʥʥʷ ʧʽʜʟʝʤʥʠʭ ʚʦʜ, ʝʥʜʦʛʝʥʥʠʭ ʛʘʟʽʚ ï ʤʝʪʘʥʫ, ʛʝʣʽʶ, 

ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ, ʚʦʜʥʶ ʪʦʱʦ. ʆʩʢʽʣʴʢʠ ʨʘʡʦʥ ʜʦʩʣʽʜʞʝʥʴ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʥʘʷʚʥʽʩʪʶ ʚ ʨʦʟʨʽʟʽ ʩʣʘʙʦʧʨʦʥʠʢʥʠʭ ʧʦʨʽʜ (1ï10 ʤ3/ʜʦʙʫ), ʪʦ ʨʦʟʚʘʥʪʘʞʝʥʥʷ ʚʦʜ 

ʧʨʦʭʦʜʠʪʴ, ʛʦʣʦʚʥʦ, ʟʦʥʘʤʠ ʨʦʟʣʦʤʽʚ. ɸʢʪʠʚʥʝ ʪʝʧʣʦʤʘʩʦʧʝʨʝʥʝʩʝʥʥʷ ʚʧʣʠʚʘʻ ʥʘ ʛʽʜʨʦ-

ʽ ʛʘʟʦʛʽʜʨʦʛʝʦʭʽʤʽʯʥʫ ʟʦʥʘʣʴʥʽʩʪʴ ʽ ʥʘ ʟʘʧʦʚʥʝʥʥʷ ʚʞʝ ʽʩʥʫʶʯʠʭ ʧʘʩʪʦʢ ʚʫʛʣʝʚʦʜʥʷʤʠ.  

ɸʥʘʣʽʟ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʴ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʇʨʠʯʦʨʥʦʤʦʨʩʴʢʠʡ ɺʅɹ 

ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʚʠʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʠʭ ʨʘʡʦʥʽʚ (ʟʥʘʯʝʥʥʷ ʛʝʦʪʝʨʤʽʯʥʦʛʦ ʛʨʘʜʽʻʥʪʘ ï 

4,660ʉ/100 ʤ, ʱʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʛʘʟʦʥʦʩʥʠʭ ʨʘʡʦʥʽʚ). ɼʠʬʝʨʝʥʮʽʘʮʽʷ ʪʝʧʣʦʚʦʛʦ ʧʦʣʷ ʚ 

ʂʘʨʢʽʥʽʪʩʴʢʦʤʫ ʧʨʦʛʠʥʽ ʩʪʘʥʦʚʠʪʴ 54 ʜʦ 80 ʤɺʪ/ʤ2 (ʂʫʪʘʩ, 2010). ɼʠʬʝʨʝʥʮʽʡʦʚʘʥʽʩʪʴ 

ʛʝʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʧʦʣʷ ʟʨʦʩʪʘʻ ʚʽʜ 62% ʥʘ ʟʨʽʟʽ -3000 ʤ ʜʦ 86 ʥʘ ʟʨʽʟʽ -1000 ʤ. 

ʈʦʟʨʘʭʦʚʘʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ ʤʘʢʩʠʤʘʣʴʥʠʭ ʛʣʠʙʠʥʘʭ ʛʘʟʦʚʦʜʦʥʦʩʥʠʭ ʢʦʤʧʣʝʢʩʽʚ (5ï8 

ʢʤ) ʩʪʘʥʦʚʣʷʪʴ ʜʣʷ ʥʠʞʥʴʦʢʨʝʡʜʦʚʦʛʦ ʽ ʙʘʟʘʣʴʥʦʛʦ ï 184ï2970ʉ, ʚʝʨʭʥʴʦʢʨʝʡʜʦʚʦʛʦ 

152ï2220ʉ, ʧʘʣʝʦʮʝʥʦʚʦʛʦ 99-1640ʉ, ʤʘʡʢʦʧʩʴʢʦʛʦ 67-1100ʉ. ʅʘʡʟʘʥʫʨʝʥʽʰʘ ʯʘʩʪʠʥʘ 

ʂʘʨʢʽʥʽʪʩʴʢʦ-ʇʽʚʥʽʯʥʦʢʨʠʤʩʴʢʦʛʦ ʧʨʦʛʠʥʫ (ʄʠʭʘʡʣʽʚʩʴʢʘ ʜʝʧʨʝʩʽʷ) ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʪʝʨʤʦʤʽʥʽʤʫʤʦʤ, ʜʠʩʣʦʢʘʮʽʾ ʟ ʧʽʚʥʽʯʥʦʛʦ ʽ ʧʽʚʜʝʥʥʦʛʦ ʾʾ ʙʦʨʪʽʚ ï ʪʝʨʤʦʤʘʢʩʠʤʫʤʘʤʠ. 

(ʅʘʬʪʦʛʘʟʦʧʝʨʩʧʝʢʪʠʚʥʽé, 2007). ʊʘʢʠʡ ʨʦʟʧʦʜʽʣ ʪʝʧʣʦʚʠʭ ʽ ʛʝʦʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʦʣʽʚ 

ʜʝʤʦʥʩʪʨʫʻ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ ï ʧʦʪʫʞʥʫ ʪʦʚʱʫ ʥʠʟʴʢʦʪʝʧʣʦʧʨʦʚʽʜʥʠʭ ʦʩʘʜʽʚ ʚ ʥʘʡʙʽʣʴʰ 

ʟʘʥʫʨʝʥʽʡ ʯʘʩʪʠʥʽ ʧʨʦʛʠʥʫ, ʟ ʜʨʫʛʦʾ ï ʢʦʥʚʝʢʪʠʚʥʠʡ ʪʝʧʣʦʤʘʩʦʧʝʨʝʥʦʩ ʚ ʧʨʠʙʦʨʪʦʚʠʭ 

ʨʦʟʣʦʤʥʠʭ ʟʦʥʘʭ, ʥʘʜ ʷʢʠʤʠ ʽʩʥʫʶʪʴ ʜʦʜʘʪʥʽ ʘʥʦʤʘʣʽʾ. 

ɻʝʦʙʘʨʠʯʥʽ ʫʤʦʚʠ ʽ ʬʽʣʴʪʨʘʮʽʡʥʽ ʧʘʨʘʤʝʪʨʠ ʧʦʨʽʜ ʜʘʣʠ ʤʦʞʣʠʚʽʩʪʴ ʧʨʠʧʫʩʪʠʪʠ 

ʨʫʭ ʚʦʜ ʝʣʽʟʽʡʥʦʾ ʚʦʜʦʥʘʧʽʨʥʦʾ ʩʠʩʪʝʤʠ ʽʟ ʥʘʡʟʘʥʫʨʝʥʽʰʦʾ ʟʦʥʠ ʂʘʨʢʽʥʽʪʩʴʢʦ-

ʇʽʚʥʽʯʥʦʢʨʠʤʩʴʢʦʛʦ ʧʨʦʛʠʥʫ ʚ ʥʘʧʨʷʤʢʫ ʜʦ ʡʦʛʦ ʙʦʨʪʽʚ. ɺʠʩʭʽʜʥʝ ʨʦʟʚʘʥʪʘʞʝʥʥʷ 

ʧʽʜʟʝʤʥʠʭ ʚʦʜ, ʝʥʜʦʛʝʥʥʠʭ ʛʘʟʽʚ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʦʥʘʤʠ ʧʽʜʚʠʱʝʥʦʾ ʧʨʦʥʠʢʥʦʩʪʽ ʫ 

ʚʠʱʝʨʦʟʪʘʰʦʚʘʥʽ ʢʦʤʧʣʝʢʩʠ (ʂʦʣʦʜʽʡ, ʄʝʜʚʽʜʴ, 2018). ɯʥʬʽʣʴʪʨʘʮʽʡʥʽ ʚʦʜʦʥʘʧʽʨʥʽ 

ʩʠʩʪʝʤʠ ʥʘ ʧʽʚʥʽʯʥʽʡ ʧʝʨʠʬʝʨʽʾ ʙʘʩʝʡʥʫ. 

ʈʝʟʫʣʴʪʘʪʠ. ʅʘ ʧʽʜʩʪʘʚʽ ʘʥʘʣʽʟʫ ʪʘ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʽ ʚʣʘʩʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʟ ʛʽʜʨʦ-ʛʘʟʦʛʝʦʭʽʤʽʯʥʠʭ ʽ ʛʝʦʙʘʨʠʯʥʠʭ ʜʘʥʠʭ ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʝʪʘʣʽʟʦʚʘʥʘ 

ʛʝʦʣʦʛʽʯʥʦ-ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʘ ʤʦʜʝʣʴ ʬʦʨʤʫʚʘʥʥʷ ʨʦʜʦʚʠʱ ʚʫʛʣʝʚʦʜʥʽʚ ʧʽʚʥʽʯʥʦʛʦ 

ʰʝʣʴʬʫ ʏʦʨʥʦʛʦ ʤʦʨʷ (ʨʠʩ.1). 

ɻʘʟʦʛʽʜʨʦʛʝʦʭʽʤʽʯʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ (ʂʦʣʦʜʽʡ, 2014) ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʘʙʩʦʣʶʪʥʘ ʛʘʟʦʥʘʩʠʯʝʥʽʩʪʴ ʚʦʜ ʟ ʛʣʠʙʠʥʦʶ ʟʨʦʩʪʘʻ, ʜʦʩʷʛʘʶʯʠ ʚ ʙʘʟʘʣʴʥʦʤʫ 

(ʧʨʦʪʝʨʦʟʦʡ) ʚʦʜʦʥʦʩʥʦʤʫ ʢʦʤʧʣʝʢʩʽ ï 3850 ʩʤ3/ʜʤ3, ʚ ʪʦʡ ʯʘʩ ʷʢ ʥʘʡʙʽʣʴʰʘ ʚʽʜʥʦʩʥʘ 

(ʧʨʠʚʝʜʝʥʘ ʜʦ ʛʣʠʙʠʥʠ) ï ʭʘʨʘʢʪʝʨʠʟʫʻ ʤʘʡʢʦʧʩʴʢʠʡ ʽ ʧʘʣʝʦʮʝʥʦʚʠʡ ʧʨʦʜʫʢʪʠʚʥʽ 

ʢʦʤʧʣʝʢʩʠ. ʉʢʣʘʜ ʚʦʜʦʨʦʟʯʠʥʝʥʠʭ ʽ ʚʽʣʴʥʠʭ ʛʘʟʽʚ ï ʤʝʪʘʥʦʚʠʡ (ʉ1ï90ï98% ʦʙ), ʟ 

ʥʝʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʛʦʤʦʣʦʛʽʚ ʤʝʪʘʥʫ (0,03ï6,3 %ʦʙ), ʪʘ ʥʝʚʫʛʣʝʚʦʜʥʝʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 

(ʉʆ2+N2ï0,8ï3,1). ɺʩʪʘʥʦʚʣʝʥʘ ʜʠʬʝʨʝʥʮʽʘʮʽʷ ʩʢʣʘʜʫ ʛʘʟʽʚ. ʉʫʧʝʨʩʫʭʽ ï(ʉ1/ʉ2+>10000) 
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ʚ ʥʝʦʛʝʥʦʚʦʤʫ ʽ ʯʘʩʪʢʦʚʦ ʤʘʡʢʦʧʩʴʢʦʤʫ, ʩʫʭʽï (ʉ1/ʉ2+10000-300) ʚ ʤʘʡʢʦʧʩʴʢʦʤʫ ʽ 

ʟʨʽʜʢʘ ʝʦʮʝʥʦʚʦʤʫ, ʩʝʨʝʜʥʴʦʾ ʩʫʭʦʩʪʽï (ʉ1/ʉ2+300-50) ʚ ʧʘʣʝʦʮʝʥʦʚʦʤʫ ʽ ʝʦʮʝʥʦʚʦʤʫ. 

ɾʠʨʥʽ ʛʘʟʠ (ʉ1/ʉ2+ <50) ʚ ʧʘʣʝʮʝʥʦʚʦʤʫ, ʚʝʨʭʥʴʦʢʨʝʡʜʦʚʦʤʫ ʶʨʩʴʢʦʤʫ, ʟʨʽʜʢʘ 

ʝʦʮʝʥʦʚʦʤʫ ʽ ʤʘʡʢʦʧʩʴʢʦʤʫ ʢʦʤʧʣʝʢʩʘʭ. ɻʘʟʠ ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʠʭ ʧʦʢʣʘʜʽʚ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʉ1/ʉ2+<20. ʅʘʡʤʝʥʰʽ ʚʤʽʩʪʠ ʥʝʚʫʛʣʝʚʦʜʥʝʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ï ʉʆ2+N2-

ï0,8ï1,7 ʚ ʤʘʡʢʦʧʩʴʢʦʤʫ ʽ ʧʘʣʝʦʛʝʥʦʚʦʤʫ ʢʦʤʧʣʝʢʩʘʭ (ʧʨʦʤʠʩʣʦʚʦ ʛʘʟʦʥʦʩʥʠʭ), 

ʥʘʡʙʽʣʴʰʽ ï ʚʽʜ ʚʝʨʭʥʴʦʢʨʝʡʜʦʚʦʛʦ ʜʦ ʙʘʟʘʣʴʥʦʛʦ (3,1ï2,8), ʪʘ ʥʝʦʛʝʥʦʚʠʡ ʢʦʤʧʣʝʢʩï

2,9.  

 
ʈʠʩ. 1. ʇʨʠʥʮʠʧʦʚʘ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʘ ʤʦʜʝʣʴ ʬʦʨʤʫʚʘʥʥʷ ʨʦʜʦʚʠʱ ʚʫʛʣʝʚʦʜʥʽʚ ʧʽʚʥʽʯʥʦʛʦ 

ʰʝʣʴʬʫ ʏʦʨʥʦʛʦ ʤʦʨʷ (ʂʘʨʢʽʥʽʪʩʴʢʦ-ʇʽʚʥʽʯʥʦʢʨʠʤʩʴʢʠʡ ʧʨʦʛʠʥ) (ʟʘ ʂʦʣʦʜʽʡ, ʂʦʣʦʜʽʡ, 

2002). ɻʝʦʣʦʛʽʯʥʘ ʦʩʥʦʚʘ ʟʘ ʇʦʣʫʭʪʦʚʠʯ, ɿʘʭʘʨʯʫʢ (ʅʘʬʪʦʛʘʟʦʧʝʨʩʧʝʢʪʠʚʥʽé, 2007). 

ɿʽ ʟʤʽʥʘʤʠ ʪʘ ʜʦʧʦʚʥʝʥʥʷʤʠ. 
ʋʤʦʚʥʽ ʧʦʟʥʘʯʝʥʥʷ: 1 ï 9 ï ʩʪʨʘʪʠʛʨʘʬʽʯʥʽ ʢʦʤʧʣʝʢʩʠ: 1 ï ʢʨʠʩʪʘʣʽʯʥʠʡ ʬʫʥʜʘʤʝʥʪ ARïPR1; 2 ï 

ʤʝʪʘʤʦʨʬʽʯʥʠʡ PRïPZ, 3 ï ʤʝʪʘʤʦʨʬʽʟʦʚʘʥʠʡ PZ-MZ, 4 ï ʪʝʨʠʛʝʥʥʠʡ K1, 5 ï ʪʝʨʠʛʝʥʥʠʡ K2s, 6 

ï ʢʘʨʙʦʥʘʪʥʠʡ K2, 7 ï ʢʘʨʙʦʥʘʪʥʠʡ P1, 8 ï ʢʘʨʙʦʥʘʪʥʠʡ P2, 9 ï ʪʝʨʠʛʝʥʥʠʡ P3ïN1 (Maikopian), 10 

ï ʢʘʨʙʦʥʘʪʥʦ-ʪʝʨʠʛʝʥʥʠʡ N2ïQ; 11 ï ʜʠʟôʶʥʢʪʠʚʥʽ ʜʠʩʣʦʢʘʮʽʾ, 12 ï ʟʦʥʠ ʧʽʜʚʠʱʝʥʦʾ 

ʪʨʽʱʠʥʫʚʘʪʦʩʪʽ ʧʦʨʽʜ, 13 ï ʤʽʛʨʘʮʽʡʥʽ ʧʦʪʦʢʠ ʤʘʥʪʽʡʥʠʭ ʛʘʟʽʚ, 14 ï ʤʽʛʨʘʮʽʡʥʽ ʧʦʪʦʢʠ 

ʛʘʟʦʧʘʨʦʚʠʭ ʩʫʤʽʰʝʡ ʢʨʽʟʴ ʢʘʨʙʦʥʘʪʥʽ ʬʦʨʤʘʮʽʾ ʫ ʟʦʥʘʭ ʨʦʟʣʦʤʽʚ; 15 ï ʬʽʣʴʪʨʘʮʽʡʥʽ ʧʦʪʦʢʠ 

ʛʘʟʽʚ ʢʨʽʟʴ ʛʣʠʥʠʩʪʽ ʧʦʨʦʜʠ; 16 ï ʛʘʟʦʚʽ ʨʦʜʦʚʠʱʘ, 17 ï ʢʦʥʜʝʥʩʘʮʽʡʥʽ ʚʦʜʠ, 18 ïʩʚʝʨʜʣʦʚʠʥʠ); 

19 ï 20 ï ʪʝʢʪʦʥʽʯʥʽ ʝʣʝʤʝʥʪʠ: 19 ï ʛʨʘʥʠʮʷ ʂʘʨʢʽʥʽʪ-ʇʽʚʥʽʯʥʦʢʨʠʤʩʴʢʦʛʦ ʧʨʦʛʠʥʫ, 20 ï ʛʨʘʥʠʮʽ 

ʪʝʢʪʦʥʽʯʥʠʭ ʟʦʥ (A ï ʂʘʨʢʽʥʽʪ-ʉʠʚʘʩʴʢʘ, B ï ʇʽʚʜʝʥʥʦ-ʂʘʨʢʽʥʽʪʩʴʢʘ, C ï ʇʽʚʥʽʯʥʦʢʨʠʤʩʴʢʘ); 21 

ï ʣʦʢʘʣʴʥʽ ʧʽʜʥʷʪʪʷ ʫ ʚʽʜʢʣʘʜʘʭ K1. ʇʣʘʩʪʦʚʽ ʚʦʜʠ: ʫ ʮʝʥʪʨʽ ʢʦʣʘ ï ʩʦʣʦʥʽʩʪʴ (ʛ/ʜʤ3). ʂʦʣʴʦʨʠ: 

ʟʝʣʝʥʠʡ ï Cl.Ca; ʞʦʚʪʠʡ ï Hyd.Na, ʢʦʨʠʯʥʝʚʠʡ ï Cl.Mg 

 

ʇʦʧʨʠ ʪʝ, ʱʦ ʤʘʢʩʠʤʘʣʴʥʽ ʚʽʜʥʦʩʥʽ (ʧʨʠʚʝʜʝʥʽ ʜʦ ʛʣʠʙʠʥʠ) ʟʥʘʯʝʥʥʷ 

ʛʘʟʦʥʘʩʠʯʝʥʦʩʪʽ ʧʣʘʩʪʦʚʠʭ ʚʦʜ, ʚʽʜʽʙʨʘʥʽ ʚ ʥʘʡʦʧʪʠʤʘʣʴʥʽʰʠʭ ʫʤʦʚʘʭ, ʥʘ ʨʦʜʦʚʠʱʘʭ ʽ 

ʨʦʟʚʽʜʢʦʚʠʭ ʧʣʦʱʘʭ ʩʷʛʘʶʪʴ ʚʠʩʦʢʠʭ ʟʥʘʯʝʥʴ, ʚʦʥʠ ʥʝ ʜʦʩʷʛʘʶʪʴ ʤʘʢʩʠʤʘʣʴʥʦ 
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ʤʦʞʣʠʚʠʭ (ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʛʝʦʪʝʨʤʦʙʘʨʠʯʥʠʭ ʫʤʦʚ ʨʘʡʦʥʫ). ʄʝʭʘʥʽʟʤ ʬʦʨʤʫʚʘʥʥʷ 

ʧʦʢʣʘʜʽʚ ʟʘ ʨʘʭʫʥʦʢ ʜʝʛʘʟʘʮʽʾ ʚʦʜʦʥʘʧʽʨʥʦʾ ʩʠʩʪʝʤʠ ʤʘʣʦʽʤʦʚʽʨʥʠʡ. ɻʘʟʦʛʝʦʭʽʤʽʯʥʘ 

ʟʦʥʘʣʴʥʽʩʪʴ ʚʽʜʙʠʚʘʻ ʜʠʬʝʨʝʥʮʽʘʮʽʶ ʩʢʣʘʜʫ ʛʘʟʽʚ ʧʨʠ ʾʭ ʤʽʛʨʘʮʽʾ.  

ɻʽʜʨʦʛʝʦʭʽʤʽʯʥʘ ʟʦʥʘʣʴʥʽʩʪʴ ʽʥʚʝʨʩʽʡʥʦʛʦ ʪʠʧʫ ʟʫʤʦʚʣʝʥʘ ʟʤʽʥʦʶ ʟ ʛʣʠʙʠʥʦʶ 

ʭʣʦʨʠʜʥʠʭ ʤʘʛʥʽʻʚʦ-ʥʘʪʨʽʻʚʠʭ, ʭʣʦʨʠʜʥʦ-ʥʘʪʨʽʻʚʠʭ, ʢʘʣʴʮʽʻʚʦ-ʥʘʪʨʽʻʚʠʭ ʩʝʨʝʜʥʽʭ ʽ 

ʩʣʘʙʢʠʭ ʨʦʟʩʦʣʽʚ ʚʦʜʘʤʠ ʪʠʭ ʞʝ ʪʠʧʽʚ, ʘʣʝ ʩʫʪʪʻʚʦ ʤʝʥʰʦʾ ʩʦʣʦʥʦʩʪʽ ʽ ʧʦʷʚʦʶ ʚ 

ʧʘʣʝʦʮʝʥʦʚʠʭ ʽ ʚʝʨʭʥʴʦʢʨʝʡʜʦʚʠʭ ʚʽʜʢʣʘʜʘʭ ʚʦʜ ʛʽʜʨʦʢʘʨʙʦʥʘʪʥʦ-ʥʘʪʨʽʻʚʠʭ ʽ 

ʩʫʣʴʬʘʪʥʦ-ʥʘʪʨʽʻʚʠʭ, ʱʦ ʦʙʫʤʦʚʣʝʥʦ ʣʽʪʦʣʦʛʽʯʥʠʤʠ ʽ ʛʝʦʪʝʨʤʽʯʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ 

ʨʦʟʨʽʟʫ. ʉʧʽʚʩʪʘʚʣʝʥʥʷ ʛʽʜʨʦʛʝʦʭʽʤʽʯʥʠʭ ʽ ʛʘʟʦʛʽʜʨʦʛʝʦʭʽʤʽʯʥʠʭ ʜʘʥʠʭ ʜʦʟʚʦʣʠʣʦ 

ʚʠʷʚʠʪʠ, ʱʦ ʧʽʜʚʠʱʝʥʽ ʚʤʽʩʪʠ ʤʝʪʘʥʫ ʚʣʘʩʪʠʚʽ ʤʘʣʦʩʫʣʴʬʘʪʥʠʤ ʭʣʦʨʠʜʥʦ-ʥʘʪʨʽʻʚʠʤ, 

ʢʘʣʴʮʽʻʚʦ-ʥʘʪʨʽʻʚʠʤ ʩʦʣʷʥʢʘʤ ʥʝʦʛʝʥʦʚʦʛʦ, ʝʦʮʝʥʦʚʦʛʦ ʽ ʤʘʡʢʦʧʩʴʢʦʛʦ ʢʦʤʧʣʝʢʩʽʚ, ʘ 

ʚʘʞʢʽ ʚʫʛʣʝʚʦʜʥʽ ï ʚʦʜʘʤ ʤʝʥʰʦʾ ʤʽʥʝʨʘʣʽʟʘʮʽʾ ʚʽʜʥʦʩʥʦ ʟʙʘʛʘʯʝʥʠʭ ʩʫʣʴʬʘʪʘʤʠ ʽ 

ʛʽʜʨʦʢʘʨʙʦʥʘʪʘʤʠ (ʩʫʣʴʬʘʪʥʦ-ʭʣʦʨʠʜʥʦʛʦ ʽ ʛʽʜʨʦʢʘʨʙʦʥʘʪʥʦ-ʭʣʦʨʠʜʥʦʛʦ ʪʠʧʽʚ). ʊʘʢʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʟʧʦʜʽʣʫ ʚʦʜʦʨʦʟʯʠʥʝʥʠʭ ʛʘʟʽʚ ʩʚʽʜʯʘʪʴ ʧʨʦ ʧʨʦʩʪʦʨʦʚʠʡ ʟʚôʷʟʦʢ, ʘ ʥʝ ʧʨʦ 

ʾʭ ʛʝʥʝʪʠʯʥʫ ʦʙʫʤʦʚʣʝʥʽʩʪʴ.  

ʍʘʨʘʢʪʝʨʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʠʭ ʧʦʢʣʘʜʽʚ ʻ ʥʘʷʚʥʽʩʪʴ ʧʨʠʨʦʜʥʠʭ 

ʢʦʥʜʝʥʩʘʮʽʡʥʠʭ ʚʦʜ, (ʘʙʦ ʯʘʩʪʽʰʝ ʾʭ ʩʫʤʽʰʝʡ ʟ ʚʦʜʘʤʠ ʬʦʥʫ). ʆʢʨʽʤ ʥʠʟʴʢʦʾ 

ʤʽʥʝʨʘʣʽʟʘʮʽʾ, ʩʧʝʮʠʬʽʯʥʦʛʦ ʽʦʥʥʦ-ʩʦʣʴʦʚʦʛʦ ʩʢʣʘʜʫ (ʧʽʜʚʠʱʝʥʽ ʚʤʽʩʪʠ ʅʉʆ3, NH4, 

ʽʥʰʠʭ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ). ɰʭ ʟʙʝʨʝʞʝʥʽʩʪʴ ʜʦ ʮʴʦʛʦ ʯʘʩʫ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʥʘʯʥʫ ʰʚʠʜʢʽʩʪʴ 

ʩʫʙʚʝʨʪʠʢʘʣʴʥʦʾ ʤʽʛʨʘʮʽʾ ʛʘʟʦʧʘʨʦʚʠʭ ʩʫʤʽʰʝʡ, ʚʠʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥ ̔ʜʞʝʨʝʣʘ ʛʝʥʝʨʘʮʽʾ 

ʚʫʛʣʝʚʦʜʥʽʚ ʽ ʛʝʦʣʦʛʽʯʥʦ ʥʝʜʘʚʥʽʡ ʯʘʩ ʬʦʨʤʫʚʘʥʥʷ ʧʦʢʣʘʜʽʚ. ɺʫʛʣʝʮʴ ʤʝʪʘʥʫ ʛʦʨʠʟʦʥʪʘ 

ʇïʍI ɻʦʣʠʮʠʥʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ ʻ ʽʟʦʪʦʧʥʦ ʚʘʞʢʠʤ (ŭ13ʉ ï 3,62%, ï ʧʝʨʝʚʠʱʫʻ ʤʝʞʽ 

ʙʽʦʛʝʥʥʦʛʦ ʩʠʥʪʝʟʫ). ʎʝ ʜʘʻ ʧʽʜʩʪʘʚʠ ʩʪʚʝʨʜʞʫʚʘʪʠ ʧʨʦ ʬʦʨʤʫʚʘʥʥʷ ʚʫʛʣʝʚʦʜʥʝʚʠʭ 

ʩʧʦʣʫʢ, ʚ ʪʦʤʫ ʯʠʩʣʽ, ʟʘ ʧʨʦʮʝʩʽʚ ʥʝʦʨʛʘʥʽʯʥʦʛʦ ʩʠʥʪʝʟʫ. 

ɺʠʩʥʦʚʢʠ. ʌʦʨʤʫʚʘʥʥʷ ʛʘʟʦʧʘʨʦʚʠʭ ʩʠʩʪʝʤ ʚʽʜʙʫʚʘʣʦʩʷ ʚ ʥʠʟʘʭ ʦʩʘʜʦʚʦʾ ʪʦʚʱʽ 

ʨʠʬʪʦʛʝʥʘ ʟʘ ʚʠʩʦʢʠʭ ʪʠʩʢʽʚ ʽ ʪʝʤʧʝʨʘʪʫʨ ʪʘ ʥʘʷʚʥʦʩʪʽ ʚʦʜʠ. ʆʩʥʦʚʦʶ ʛʘʟʦʧʘʨʦʚʠʭ 

ʩʠʩʪʝʤ ʙʫʣʠ ʷʢ ʪʝʨʤʦʢʘʪʘʣʽʪʠʯʥʽ, ʪʘʢ ʽ ʧʽʜʢʦʨʦʚʽ (ʤʘʥʪʽʡʥʽ) ʛʘʟʠ. ʄʽʛʨʘʮʽʷ ʛʘʟʦʧʘʨʦʚʠʭ 

ʩʠʩʪʝʤ ʧʨʦʭʦʜʠʣʘ ʜʦʩʪʘʪʥʴʦ ʰʚʠʜʢʦ ʫ ʩʫʙʚʝʨʪʠʢʘʣʴʥʦʤʫ ʥʘʧʨʷʤʽ ʟʦʥʘʤʠ 

ʜʠʟóʶʥʢʪʠʚʥʠʭ ʧʦʨʫʰʝʥʴ ʪʘ ʪʨʽʱʠʥʫʚʘʪʦʩʪʽ ʧʦʨʽʜ. ɺʥʘʩʣʽʜʦʢ ʤʽʛʨʘʮʽʾ ʛʘʟʽʚ, ʦʩʦʙʣʠʚʦ 

ʯʝʨʝʟ ʛʣʠʥʠʩʪʽ ʧʦʨʦʜʠ, ʚʽʜʙʫʚʘʣʘʩʷ ʩʦʨʙʮʽʷ ʚʘʞʢʠʭ ʚʫʛʣʝʚʦʜʥʽʚ, ʱʦ ʽ ʟʫʤʦʚʠʣʦ 

ʛʘʟʦʛʝʦʭʽʤʽʯʥʫ ʟʦʥʘʣʴʥʽʩʪʴ. ʄʽʛʨʘʮʽʷ ʛʘʟʽʚ ʨʝʘʣʽʟʫʚʘʣʘʩʷ ʫ ʚʽʣʴʥʽʡ ʚʠʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʽʡ 

ʛʘʟʦʧʘʨʦʚʽʡ ʬʘʟʽ, ʷʢʘ ʟʘʧʦʚʥʷʣʘ ʧʘʩʪʢʠ, ʚʠʪʽʩʥʷʶʯʠ ʘʙʦ ʩʪʠʩʢʘʶʯʠ ʧʣʘʩʪʦʚʫ ʚʦʜʫ. 

ʇʨʦʮʝʩʠ ʬʦʨʤʫʚʘʥʥʷ ʧʦʢʣʘʜʽʚ ʚʫʛʣʝʚʦʜʥʝʚʠʭ ʛʘʟʽʚ ʥʘʢʣʘʜʘʣʠʩʷ ʥʘ ʛʽʜʨʦʛʝʦʭʽʤʽʯʥʫ 

ʩʠʪʫʘʮʽʶ, ʱʦ ʫʪʚʦʨʠʣʘʩʷ ʥʘ ʯʘʩ ʤʽʛʨʘʮʽʾ (ʧʽʟʥʽʡ ʤʽʦʮʝʥ).  
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The study focuses on examining the petrophysical and geochemical properties of the Lower 

Visean oil shale within the Glinsky-Solokhov field, specifically targeting black dolomitic 

argillite. These rocks exhibit low reservoir qualities, with open porosity values ranging from 

1.5% to 3.5%, permeability between 0.00004 mD and 0.0001 mD, and an organic matter 

content of 2.4% to 3.5%. The investigation highlights the correlation between the velocity of 

the Vp wave and the total porosity of the Lower Visean shale. This correlation could be 

instrumental in determining the total porosity coefficient within similar rock types of the 

Lower Visean rocks. However, the study also finds that the relationship between kerogen 

content and Vp wave velocity is inconsistent. This variability is attributed to the 

heterogeneous nature of the rock structure, the presence of void spaces, and differences in 

organic matter content. 
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ɺʩʪʫʧ. ʅʘ ʜʘʥʠʡ ʯʘʩ ʚʫʛʣʝʚʦʜʥʽ ʻ ʦʜʥʠʤʠ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʛʦʨʶʯʠʭ ʢʦʨʠʩʥʠʭ 

ʢʦʧʘʣʠʥ ʷʢ ʚ ʮʽʣʦʤʫ ʫ ʩʚʽʪʽ, ʪʘʢ ʽ ʚ ʋʢʨʘʾʥʽ. ʇʦʢʣʘʜʠ ʚʫʛʣʝʚʦʜʥʽʚ ʚ ɿʘʭʽʜʥʦʤʫ 

ʥʘʬʪʦʛʘʟʦʚʦʤʫ ʨʝʛʽʦʥʽ ʋʢʨʘʾʥʠ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʧʦʥʘʜ 100 ʨʦʢʽʚ, ʪʦʜʽ ʷʢ ʥʘ ʩʭʦʜʽ ʥʘʰʦʾ 

ʜʝʨʞʘʚʠ ʣʠʰʝ ʟ 60-ʭ ʨʦʢʽʚ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ. ɿʘ ʮʝʡ ʯʘʩ ʚʝʣʠʢʽ ʨʦʜʦʚʠʱʘ ʚʠʩʥʘʞʠʣʠʩʷ 

ʪʘ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʟʘʚʝʨʰʘʣʴʥʽʡ ʩʪʘʜʽʾ ʨʦʟʨʦʙʢʠ, ʘ ʡʤʦʚʽʨʥʽʩʪʴ ʚʽʜʢʨʠʪʪʷ ʥʦʚʠʭ 

ʨʦʜʦʚʠʱ, ʟʥʘʯʥʠʭ ʟʘ ʟʘʧʘʩʘʤʠ ʧʦʢʣʘʜʽʚ ʚʫʛʣʝʚʦʜʥʽʚ ʻ ʤʘʣʦʡʤʦʚʽʨʥʦʶ, ʚʨʘʭʦʚʫʶʯʠ 

ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʧʘʨʘʤʝʪʨʠʯʥʦʛʦ ʪʘ ʧʦʰʫʢʦʚʦʛʦ ʙʫʨʽʥʥʷ, ʘ ʪʘʢʦʞ ʧʨʦʚʝʜʝʥʠʭ ʨʘʥʽʰʝ 

ʩʝʡʩʤʦʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʨʦʙʽʪ. ʆʜʥʠʤʠ ʟ ʤʦʞʣʠʚʠʭ ʰʣʷʭʽʚ ʜʦ ʥʘʨʦʱʝʥʥʷ ʚʠʜʦʙʫʪʢʫ 

ʚʫʛʣʝʚʦʜʥʽʚ ʻ ʧʦʢʣʘʜʠ ʛʘʟʫ ʚ ʫʱʽʣʴʥʝʥʠʭ ʧʣʘʩʪʘʭ ʪʘ ʥʝʪʨʘʜʠʮʽʡʥʽ ʧʦʢʣʘʜʠ ʚʫʛʣʝʚʦʜʥʽʚ, 

ʟʦʢʨʝʤʘ ʫ ʛʦʨʶʯʠʭ ʩʣʘʥʮʷʭ, ʷʢʽ ʥʘʙʫʣʠ ʘʢʪʫʘʣʴʥʦʩʪʽ ʚ ʩʫʯʘʩʥʽʡ ʝʥʝʨʛʝʪʠʮʽ ʋʢʨʘʾʥʠ. ʅʘ 

ʩʭʦʜʽ ʋʢʨʘʾʥʠ, ʘ ʩʘʤʝ ʚ ʨʘʡʦʥʽ ɼɼɿ, ʟʥʘʭʦʜʠʪʴʩʷ ɻʣʠʥʩʴʢʦ-ʉʦʣʦʭʽʚʩʴʢʘ ʥʘʬʪʦ-ʛʘʟʦʚʠʡ 

ʨʝʛʽʦʥ, ʷʢʠʡ ʤʘʻ ʧʦʪʝʥʮʽʘʣ ʟ ʪʦʯʢʠ ʟʦʨʫ ʚʠʜʦʙʫʪʢʫ ʚʫʛʣʝʚʦʜʥʽʚ, ʦʩʢʽʣʴʢʠ ʤʽʩʪʠʪʴ ʛʦʨʶʯʽ 

ʩʣʘʥʮʽ. ɻʣʠʙʠʥʘ ʟʘʣʷʛʘʥʥʷ ʩʣʘʥʮʝʚʠʭ ʪʦʚʱ ʪʫʪ ʩʪʘʥʦʚʠʪʴ ʙʽʣʴʰʝ 5800ʤ ʟ ʧʦʪʫʞʥʽʩʪʶ 

25-35 ʤ. ɺʠʜʦʙʫʪʦʢ ʟ ʥʠʭ ʚʫʛʣʝʚʦʜʥʽʚ ʻ ʜʦʨʦʛʦʚʘʨʪʽʩʥʠʤ ʪʘ ʚʠʤʘʛʘʻ ʩʫʯʘʩʥʠʭ ʧʽʜʭʦʜʽʚ, 

ʷʢ ʜʦ ʙʫʨʽʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʪʘʢ ʽ ʜʦ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ. ʊʦʤʫ, ʘʢʪʫʘʣʴʥʠʤ ʪʘ ʚʘʞʣʠʚʠʤ ʻ 

ʜʝʪʘʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʣʽʪʦʣʦʛʽʯʥʠʭ, ʛʝʦʭʽʤʽʯʥʠʭ ʪʘ ʧʝʪʨʦʬʽʟʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʩʣʘʥʮʝʚʠʭ ʪʦʚʱ, ʘ ʪʘʢʦʞ ʟʚôʷʟʢʫ ʤʽʞ ʮʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. 

ʆʛʣʷʜ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʴ. ʈʽʟʥʠʮʷ ʤʽʞ ʥʝʪʨʘʜʠʮʽʡʥʠʤʠ ʚʫʛʣʝʚʦʜʥʷʤʠ, ʪʘʢʠʤʠ 

ʷʢ ʛʦʨʶʯʽ ʩʣʘʥʮʽ, ʪʘ ʪʨʘʜʠʮʽʡʥʠʤʠ ʧʦʢʣʘʜʘʤʠ ʚʫʛʣʝʚʦʜʥʽʚ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʧʝʨʰʽ 

ʷʚʣʷʶʪʴʩʷ ʤʘʪʝʨʠʥʩʴʢʠʤʠ ʧʦʨʦʜʘʤʠ ʪʘ ʧʦʨʦʜʘʤʠ-ʢʦʣʝʢʪʦʨʘʤʠ, ʘ ʧʨʦʮʝʩ ʤʽʛʨʘʮʽʾ ʚ 

ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʚʽʜʩʫʪʥʽʡ. ɺ ʪʨʘʜʠʮʽʡʥʠʭ ʧʦʢʣʘʜʘʭ ʚʫʛʣʝʚʦʜʥʽ ʤʽʛʨʫʶʪʴ ʟ 
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85 

 

ʤʘʪʝʨʠʥʩʴʢʠʭ ʧʦʨʽʜ ʚ ʧʦʨʦʜʠ-ʢʦʣʝʢʪʦʨʠ ʟʽ ʩʪʨʫʢʪʫʨʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʪʘ ʦʙʤʝʞʝʥʽ 

ʧʦʢʨʠʰʢʦʶ.  

ɼʦʩʣʽʜʞʝʥʥʷ ʛʦʨʶʯʠʭ ʩʣʘʥʮʽʚ ʚ ʨʘʡʦʥʽ ɼʥʽʧʨʦʚʦ-ɼʦʥʝʮʴʢʦʾ ʟʘʧʘʜʠʥʽ ʰʠʨʦʢʦ 

ʦʧʠʩʘʥʦ ʚ ʤʦʥʦʛʨʘʬʽʾ (ʄʠʭʘʡʣʦʚ et al.,2014). ɸʚʪʦʨʘʤʠ ʥʘʚʝʜʝʥʦ ʣʽʪʦʣʦʛʽʯʥʽ, ʛʝʦʭʽʤʽʯʥʽ 

ʪʘ ʧʝʪʨʦʬʽʟʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʪʘʢʽ ʷʢ: ʚʤʽʩʪ ʢʝʨʦʛʝʥʫ, ʚʽʜʙʠʚʘʶʯʘ ʟʜʘʪʥʽʩʪʴ ʚʽʪʨʝʥʽʪʫ, 

ʢʦʝʬʽʮʽʻʥʪ ʧʦʨʠʩʪʦʩʪʽ, ʦʙôʻʤʥʘ ʪʘ ʤʽʥʝʨʘʣʦʛʽʯʥʘ ʛʫʩʪʠʥʘ. ʆʢʨʽʤ ʮʴʦʛʦ ʚ ʨʦʙʦʪʽ (ʖʨʘʩ 

ʪʘ ̔ʥ.,2023) ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ ʚʫʛʣʝʚʦʜʥʝʚʠʡ ʧʦʪʝʥʮʽʘʣ ʥʝʪʨʘʜʠʮʽʡʥʠʭ ʧʦʢʣʘʜʽʚ 

ʚʫʛʣʝʚʦʜʥʽʚ ʥʠʞʥʴʦʚʽʟʝʡʩʴʢʦʛʦ ʷʨʫʩʫ ɻʣʠʥʩʴʢʦ-ʉʦʣʦʭʽʚʩʴʢʦʛʦ ʛʘʟʦʥʘʬʪʦʚʦʛʦ ʨʝʛʽʦʥʫ 

ɼɼɿ. ɺ ʨʦʙʦʪʽ ʨʦʟʛʣʷʥʫʪʦ ʛʝʦʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʙʘʛʘʪʠʭ ʥʘ ʦʨʛʘʥʽʢʫ ʪʦʚʱ, ʘ ʩʘʤʝ ʚʤʽʩʪ 

ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ ʜʦ 5,6%, ʨʽʚʝʥʴ ʪʝʨʤʘʣʴʥʦʾ ʟʨʽʣʦʩʪʽ (Ro) ~ 0, 8%, ʱʦ ʚʢʘʟʫʻ ʥʘ 

ʧʦʪʝʥʮʽʘʣ ʜʦ ʛʝʥʝʨʘʮʽʾ ʚʫʛʣʝʚʦʜʥʽʚ ʫ ʜʘʥʠʭ ʪʦʚʱʘʭ. 

ʇʽʜʭʦʜʠ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʛʝʦʭʽʤʽʯʥʠʭ ʪʘ ʧʝʪʨʦʬʽʟʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʛʦʨʶʯʠʭ ʩʣʘʥʮʽʚ 

ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʘʨʦʪʘʞʥʠʭ ʪʘ ʢʝʨʥʦʚʠʭ ʜʘʥʠʭ ʧʦʢʘʟʘʥʦ ʚ ʨʦʙʦʪʽ (ʂʘʨʧʝʥʢʦ et al., 

2014).  

ɺ ʨʦʙʦʪʘʭ (Vernik, 2016; Vernik & Milovac, 2011) ʥʘʚʝʜʝʥʦ ʛʝʦʭʽʤʽʯʥʽ ʪʘ 

ʧʝʪʨʦʬʽʟʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʛʦʨʶʯʠʭ ʩʣʘʥʮʽʚ ʟ ʨʽʟʥʠʭ ʨʝʛʽʦʥʽʚ ʩʚʽʪʫ. ʆʢʨʽʤ ʮʴʦʛʦ 

ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ ʤʦʞʣʠʚʽʩʪʴ ʚʠʟʥʘʯʝʥʥʷ ʧʝʪʨʦʬʽʟʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʢʦʤʧʣʝʢʩʫʚʘʥʥʷ ʢʘʨʦʪʘʞʥʠʭ ʪʘ ʢʝʨʥʦʚʠʭ ʜʘʥʠʭ. ʇʦʢʘʟʘʥʦ ʟʚ'ʷʟʦʢ ʤʽʞ 

ʚʤʽʩʪʦʤ ʢʝʨʦʛʝʥʫ ʪʘ ʧʨʫʞʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʧʦʨʽʜ ʪʘ ʾ ʭʥʴʦʶ ʘʥʽʟʦʪʨʦʧʽʻʶ.  

ʅʘʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʤʠ ʧʨʠ ʘʥʘʣʽʟʽ ʪʘ ʧʦʨʽʚʥʷʥʥʽ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʽʥʪʝʨʚʘʣʽʚ ʛʦʨʶʯʠʭ ʩʣʘʥʮʽʚ, ʪʘ ʾʭʥʽʭ ʧʝʪʨʦʬʽʟʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ.  

ʇʨʦʪʝ, ʥʝʜʦʩʪʘʪʥʴʦʶ ʜʦʩʣʽʜʞʝʥʦ ʟʚ'ʷʟʦʢ ʤʽʞ ʘʢʫʩʪʠʯʥʠʤʠ, ʛʝʦʭʽʤʽʯʥʠʤʠ ʪʘ 

ʧʝʪʨʦʬʽʟʠʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʛʦʨʶʯʠʭ ʩʣʘʥʮʽʚ ɼʥʽʧʨʦʚʩʴʢʦ-ɼʦʥʝʮʴʢʦʾ ʟʘʧʘʜʠʥʠ, ʱʦ 

ʡ ʧʣʘʥʫʻʪʴʩʷ ʧʨʦʚʝʩʪʠ ʚ ʜʘʥʽʡ ʨʦʙʦʪʽ ʥʘ ʧʨʠʢʣʘʜʽ ʥʠʞʥʴʦʚʽʟʝʡʩʴʢʠʭ ʩʣʘʥʮʽʚ . ɻʣʠʥʩʴʢʦ-

ʉʦʣʦʭʽʚʩʴʢʦʛʦ ʥʘʬʪʦʛʘʟʦʚʦʛʦ ʨʝʛʽʦʥʫ. 

ɻʝʦʭʽʤʽʯʥʽ ʪʘ ʧʝʪʨʦʬʽʟʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʛʦʨʶʯʠʭ ʩʣʘʥʮʽʚ. ɿʘʚʜʷʢʠ ʧʝʨʝʜʦʚʠʤ 

ʪʝʭʥʦʣʦʛʽʷʤ ʚ ʨʦʟʨʦʙʮʽ ʩʣʘʥʮʝʚʠʭ ʪʦʚʱ, ʘ ʩʘʤʝ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʙʫʨʽʥʥʷ ʪʘ 

ʛʽʜʨʦʨʦʟʨʠʚʘ ʧʣʘʩʪʘ, ʤʦʞʣʠʚʠʤ ʩʪʘʚ ʧʨʦʤʠʩʣʦʚʠʡ ʚʠʜʦʙʫʪʦʢ ʚʫʛʣʝʚʦʜʥʽʚ ʟ ʙʽʣʴʰʠʭ 

ʛʣʠʙʠʥ. ʇʦʢʣʘʜʠ ʚʫʛʣʝʚʦʜʥʽʚ ʚ ʛʦʨʶʯʠʭ ʩʣʘʥʮʷʭ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʟʘʟʚʠʯʘʡ ʥʠʟʴʢʦʶ 

ʧʦʨʠʩʪʽʩʪʶ (5% ʪʘ ʤʝʥʰʝ) ʪʘ ʥʠʟʴʢʦʶ ʧʨʦʥʠʢʥʽʩʪʶ (1 ʥɼ), ʪʦʤʫ ʪʨʘʜʠʮʽʡʥʽ ʧʽʜʭʦʜʠ ʜʦ 

ʨʦʟʢʨʠʪʪʷ ʜʘʥʠʭ ʽʥʪʝʨʚʘʣʽʚ ʻ ʤʘʣʦʝʬʝʢʪʠʚʥʠʤʠ, ʷʢʨʘʟ ʯʝʨʝʟ ʥʠʟʴʢʽ ʬʽʣʴʪʨʘʮʽʡʥʦ-

ʻʤʥʽʩʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. ʆʢʨʽʤ ʮʴʦʛʦ ʟʚʠʯʘʡʥʽ ʧʽʜʭʦʜʠ ʚ ʜʦʩʣʽʜʞʝʥʥʽ ʢʝʨʥʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʻ 

ʤʘʣʦʽʥʬʦʨʤʘʪʠʚʥʠʤʠ, ʪʘ ʥʝ ʜʦʟʚʦʣʷʶʪʴ ʚ ʧʦʚʥʽʡ ʤʽʨʽ ʚʠʟʥʘʯʠʪʠ ʢʦʣʝʢʪʦʨʩʴʢʽ 

ʚʣʘʩʪʠʚʦʩʪʽ. ʆʢʨʝʤʦ, ʚʘʨʪʦ ʚʢʘʟʘʪʠ ʥʘ ʛʝʪʝʨʦʛʝʥʥʽʩʪʴ ʚ ʣʽʪʦʣʦʛʽʾ, ʤʽʥʝʨʘʣʴʥʦʤʫ ʩʢʣʘʜʽ 

ʪʘ ʙʫʜʦʚʽ ʧʫʩʪʦʪʥʦʛʦ ʧʨʦʩʪʦʨʫ. ʇʫʩʪʦʪʥʠʡ ʧʨʦʩʪʽʨ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʥʘ ʚʠʜʦʙʫʪʦʢ 

ʚʫʛʣʝʚʦʜʥʽʚ ʪʦʚʱ ʛʦʨʶʯʠʭ ʩʣʘʥʮʽʚ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʝ ʣʠʰʝ ʧʝʨʚʠʥʥʠʤʠ ʧʫʩʪʦʪʘʤʠ 

(ʤʽʞʟʝʨʥʦʚʠʤʠ), ʘ ʡ ʚʪʦʨʠʥʥʠʤʠ ʧʫʩʪʦʪʘʤʠ ʚ ʦʨʛʘʥʽʯʥʽʡ ʨʝʯʦʚʠʥʽ, ʚʽʜ ʧʝʨʝʪʚʦʨʝʥʥʷ 

ʷʢʦʾ ʤʦʞʣʠʚʘ ʥʘʷʚʥʽʩʪʴ ʚʫʛʣʝʚʦʜʥʽʚ. ʎʽ ʚʩʽ ʘʩʧʝʢʪʠ ʫʩʢʣʘʜʥʶʶʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ 

ʚʠʜʦʙʫʪʦʢ ʚʫʛʣʝʚʦʜʥʽʚ ʟ ʪʦʚʱ ʛʦʨʶʯʠʭ ʩʣʘʥʮʽʚ. 

ɼʦʩʣʽʜʞʝʥʽ ʚ ʨʦʙʦʪʽ ʽʥʪʝʨʚʘʣʠ ʛʦʨʶʯʠʭ ʩʣʘʥʮʽʚ ʚ ʦʜʥʦʤʫ ʟ ʙʣʦʢʽʚ ɻʣʠʥʩʴʢʦ-

ʉʦʣʦʭʽʚʩʴʢʦʛʦ ʥʘʬʪʦʛʘʟʦʚʦʛʦ ʨʝʛʽʦʥʫ ʟʘʣʷʛʘʶʪʴ ʥʘ ʛʣʠʙʠʥʽ ʙʽʣʴʰʝ 5800ʤ ʪʘ ʤʘʶʪʴ 

ʧʦʪʫʞʥʽʩʪʴ 25-35 ʤ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʢʝʨʥʦʚʦʛʦ ʘʥʘʣʽʟʫ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʂʧ,ʚ ʜʘʥʠʭ 

ʚʽʜʢʣʘʜʽʚ ʩʪʘʥʦʚʠʪʴ - 1,5-3,5%, ʘ ʚʤʽʩʪ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ (TOC) ï 2,4 ï 3,5%. ɿʘ 

ʤʘʢʨʦʦʧʠʩʦʤ ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʢʝʨʥʦʚʠʡ ʤʘʪʝʨʽʘʣ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʘʨʛʽʣʽʪʦʤ ʯʦʨʥʠʤ 

ʜʦʣʦʤʽʪʠʩʪʠʤ ʟ ʥʘʷʚʥʠʤʠ ʢʦʥʢʨʝʮʽʷʤʠ ʩʠʜʝʨʠʪʫ. 75% ʧʦʨʦʜʠ ʩʢʣʘʜʝʥʽ ʛʣʠʥʠʩʪʠʤʠ 

ʤʽʥʝʨʘʣʘʤʠ, ʨʝʰʪʘ ï ʢʚʘʨʮ, ʢʘʨʙʦʥʘʪʠ ʪʘ ʧʽʨʠʪ. ʂʧʨ ʩʪʘʥʦʚʠʪʴ 0,00004 ï 0,0001 ʤɼ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʟʚôʷʟʢʫ ʤʽʞ ʘʢʫʩʪʠʯʥʠʤʠ, ʢʦʣʝʢʪʦʨʩʴʢʠʤʠ ʪʘ ʛʝʦʭʽʤʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ 

ʚʘʞʣʠʚʝ ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʟʘʣʝʞʥʦʩʪʝʡ ʜʘʥʦʛʦ ʪʠʧʫ ʪʘ ʧʦʰʠʨʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʛʦʨʶʯʠʭ 

ʩʣʘʥʮʽʚ ʚ ʤʽʞʩʚʝʨʜʣʦʚʠʥʥʦʤʫ ʧʨʦʩʪʦʨʽ ʥʘ ʩʝʡʩʤʽʯʥʠʭ ʜʘʥʠʭ. 
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 ʄʝʪʦʜʠʢʘ ʜʦʩʣʽʜʞʝʥʥʴ. ɿ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʘʨʦʪʘʞʥʠʭ ʤʝʪʦʜʽʚ, ʘ ʩʘʤʝ: ʘʢʫʩʪʠʯʥʦʛʦ 

ʢʘʨʦʪʘʞʫ, ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ (ʛʘʤʘ ʪʘ ʥʝʡʪʨʦʥʥʦʛʦ), ʧʠʪʦʤʦʛʦ ʝʣʝʢʪʨʠʯʥʦʛʦ ʦʧʦʨʫ, 

ʚʠʢʦʥʘʥʦ ʩʪʦʭʘʩʪʠʯʥʫ ʽʥʪʝʨʧʨʝʪʘʮʽʶ ʢʘʨʦʪʘʞʥʠʭ ʜʘʥʠʭ ʪʘ ʚʠʟʥʘʯʝʥʦ ʟʘʛʘʣʴʥʫ 

ʧʦʨʠʩʪʽʩʪʴ, ʚʦʜʦʥʘʩʠʯʝʥʥʷ ʪʘ ʚʤʽʩʪ ʢʝʨʦʛʝʥʫ ʪʘ ʢʦʤʧʦʥʝʥʪʥʠʡ ʩʢʣʘʜ ʽʥʪʝʨʚʘʣʽʚ 

ʟʘʣʷʛʘʥʥʷ ʥʠʞʥʴʦʚʽʟʝʡʩʴʢʠʭ ʩʣʘʥʮʝʚʠʭ ʪʦʚʱ ɻʣʠʥʩʴʢʦ-ʉʦʣʦʭʽʚʩʴʢʦʛʦ ʥʘʬʪʦʛʘʟʦʚʦʛʦ 

ʨʝʛʽʦʥʫ.  

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ʇʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʢʝʨʥʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʱʦ ʩʢʣʘʜʘʚʩʷ ʟ 12 

ʚʟʽʨʮʽʚ ʢʝʨʥʫ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʝʪʨʦʬʽʟʠʯʥʦʾ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʢʘʨʦʪʘʞʥʠʭ ʜʘʥʠʭ ʚʠʟʥʘʯʝʥʦ 

ʦʩʥʦʚʥʽ ʧʝʪʨʦʬʽʟʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ: ʢʦʝʬʽʮʽʻʥʪʠ ʟʘʛʘʣʴʥʦʾ ʧʦʨʠʩʪʦʩʪʽ (ʂʧʟ) ʪʘ 

ʚʦʜʦʥʘʩʠʯʝʥʥʷ, ʢʦʤʧʦʥʝʥʪʥʠʡ ʩʢʣʘʜ ʪʘ ʚʤʽʩʪ ʢʝʨʦʛʝʥʫ. ʇʨʦʪʝ, ʜʣʷ ʧʦʙʫʜʦʚʠ ʙʽʣʴʰ 

ʪʦʯʥʦʾ ʤʦʜʝʣʽ ʚ ʧʦʜʘʣʴʰʦʤʫ ʚʘʨʪʦ ʚʠʢʦʨʠʩʪʘʪʠ ʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʢʝʨʥʦʚʠʭ ʘʥʘʣʽʟʽʚ ʪʘ 

ʩʫʯʘʩʥʠʭ ʢʘʨʦʪʘʞʥʠʭ ʤʝʪʦʜʽʚ.  

ʆʩʥʦʚʥʦʶ ʟʘʜʘʯʝʶ ʜʦʩʣʽʜʞʝʥʴ ʻ ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʚôʷʟʢʫ ʤʽʞ ʘʢʫʩʪʠʯʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʽʥʪʝʨʚʘʣʽʚ ʛʦʨʶʯʠʭ ʩʣʘʥʮʽʚ ʪʘ ʾʭʥʽʤʠ ʧʝʪʨʦʬʽʟʠʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. 

Vp ʚ ʜʘʥʠʭ ʚʽʜʢʣʘʜʘʭ ʩʢʣʘʜʘʻ 3500 ï 4800 ʤ/ʩ, ʘ ʢʦʝʬʽʮʽʻʥʪ ʟʘʛʘʣʴʥʦʾ ʧʦʨʠʩʪʦʩʪʽ (ʂʧ,ʟ) 

ʜʦʩʷʛʘʻ 20%. ʇʨʦʪʝ, ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʡ ʽʥʪʝʨʚʘʣ ʥʘ ʛʣʠʙʠʥʽ 5800 ʤʝʪʨʽʚ ʤʘʻ ʂʧ,ʟ 

3% -15%. ʅʘ ʨʠʩ.1 ʧʨʝʜʩʪʘʚʣʝʥʦ ʟʚ'ʷʟʦʢ Vp ʪʘ ʂʧ,ʟ, ʢʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ (R2) 

ʩʪʘʥʦʚʠʪʴ 0,5, ʪʘ ʥʝ ʻ ʜʦʚʦʣʽ ʩʪʽʡʢʠʤ, ʱʦ ʧʦʷʩʥʶʻʪʴʩʷ ʛʝʪʝʨʦʛʝʥʥʽʩʪʶ ʤʽʥʝʨʘʣʴʥʦʛʦ 

ʩʢʣʘʜʫ ʧʦʨʽʜ ʪʘ ʾʭʥʽʭ ʧʝʪʨʦʬʽʟʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ.  

 

 
ʈʠʩ. 1. ɿʚ'ʷʟʦʢ ʤʽʞ ʢʦʝʬʽʮʽʻʥʪʦʤ ʟʘʛʘʣʴʥʦʾ ʧʦʨʠʩʪʦʩʪʽ (Total porosity) ʪʘ ʰʚʠʜʢʽʩʪʶ 

ʧʨʦʭʦʜʞʝʥʥʷ ʧʦʚʟʜʦʚʞʥʴʦʾ ʭʚʠʣʽ. 

 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʨʽʚʥʷʥʥʷ ʣʽʥʽʡʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ Vp ʪʘ ʂʧ (Han et al.,1986), ʦʪʨʠʤʘʥʦ 

ʨʽʚʥʷʥʥʷ, ʱʦ ʦʧʠʩʫʻ ʟʚ'ʷʟʦʢ ʮʠʭ ʧʘʨʘʤʝʪʨʽʚ ʚ ʽʥʪʝʨʚʘʣʘʭ ʛʦʨʶʯʠʭ ʩʣʘʥʮʽʚ, ʱʦ 

ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ ʥʘ ʨʠʩ.1: 

 

 
 

ʜʝ  ï ʥʘʭʠʣ ʣʽʥʽʾ X, ʷʢʠʡ ʧʦʢʘʟʫʻ, ʷʢ Vp ʟʤʽʥʶʻʪʴʩʷ ʧʨʠ ʟʤʽʥʽ ʧʦʨʠʩʪʦʩʪʽ 

(ʨʠʩ.1); 

 ï ʪʦʯʢʘ ʧʝʨʝʪʠʥʫ ʟ ʚʽʩʩʶ Y, ʪʦʙʪʦ ʟʥʘʯʝʥʥʷ Vp ʧʨʠ ʧʦʨʠʩʪʦʩʪʽ ʨʽʚʥʽʡ 0 

(ʨʠʩ.1). 

 

ʗʢ ʚʠʜʥʦ ʟ ʨʠʩ.1. ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʢʦʝʬʽʮʽʻʥʪʫ ʧʦʨʠʩʪʦʩʪʽ (ʂʧ,ʟ) ʟʤʝʥʰʫʻʪʴʩʷ ʟʥʘʯʝʥʥʷ 

ʰʚʠʜʢʦʩʪʽ ʧʨʦʭʦʜʞʝʥʥʷ ʧʦʚʟʜʦʚʞʥʴʦʾ ʭʚʠʣʽ (Vp). 
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ʆʢʨʽʤ ʮʴʦʛʦ, ʧʦʙʫʜʦʚʘʥʦ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʰʚʠʜʢʽʩʪʶ ʧʨʦʭʦʜʞʝʥʥʷ ʧʦʚʟʜʦʚʞʥʴʦʾ 

ʭʚʠʣʽ ʪʘ ʚʤʽʩʪʦʤ ʢʝʨʦʛʝʥʫ ʚʠʟʥʘʯʝʥʦʛʦ ʚ ʧʨʦʮʝʩʽ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʢʘʨʦʪʘʞʥʠʭ ʜʘʥʠʭ 

(ʈʠʩ.2). ɿʚ'ʷʟʦʢ ʤʽʞ ʜʘʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʩʣʘʥʮʝʚʠʭ ʪʦʚʱ ʥʝ ʻ ʩʪʽʡʢʠʤ, ʱʦ 

ʧʦʷʩʥʶʻʪʴʩʷ ʥʝʜʦʩʪʘʪʥʴʦʶ ʢʽʣʴʢʽʩʪʶ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʜʣʷ ʢʘʣʽʙʨʫʚʘʥʥʷ 

ʛʝʦʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʱʦ ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ ʟ ʢʘʨʦʪʘʞʥʠʭ ʜʘʥʠʭ, ʘ ʪʘʢʦʞ 

ʛʝʪʝʨʦʛʝʥʥʽʩʪʶ ʙʫʜʦʚʠ ʪʘ ʧʫʩʪʦʪʥʦʛʦ ʧʨʦʩʪʦʨʫ ʧʦʨʽʜ, ʷʢʠʡ ʤʦʞʝ ʩʢʣʘʜʘʪʠʩʷ, ʷʢ ʟ 

ʤʽʞʟʝʨʥʦʚʠʭ ʧʫʩʪʦʪ ʪʘʢ ʽ ʧʫʩʪʦʪ ʚ ʦʨʛʘʥʽʯʥʦʤʫ ʤʘʪʝʨʽʘʣʽ. ʇʨʦʪʝ, ʚʠʜʽʣʷʻʪʴʩʷ ʜʚʽ ʛʨʫʧʠ 

ʧʦʨʽʜ ʟ ʂʧ, ʟ 3-7% ʪʘ 7-15%, ʜʣʷ ʷʢʠʭ ʭʘʨʘʢʪʝʨʥʠʡ ʨʽʟʥʠʡ ʟʚ'ʷʟʦʢ ʤʽʞ ʚʤʽʩʪʦʤ ʢʝʨʦʛʝʥʫ 

ʪʘ ʰʚʠʜʢʽʩʪʶ ʧʨʦʭʦʜʞʝʥʥʷ ʧʦʚʟʜʦʚʞʥʽʭ ʭʚʠʣʴ. 

 

 
ʈʠʩ. 2. ɿʚ'ʷʟʦʢ ʤʽʞ ʚʤʽʩʪʦʤ ʢʝʨʦʛʝʥʫ (Kerogen volume) ʪʘ ʰʚʠʜʢʽʩʪʶ ʧʨʦʭʦʜʞʝʥʥʷ 

ʧʦʚʟʜʦʚʞʥʴʦʾ ʭʚʠʣʽ. 

ɺʠʩʥʦʚʢʠ. ʇʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʧʝʪʨʦʬʽʟʠʯʥʠʭ ʪʘ ʛʝʦʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʥʠʞʥʴʦʚʽʟʝʡʩʴʢʠʭ ʪʦʚʱ ʛʦʨʶʯʠʭ ʩʣʘʥʮʽʚ ʦʜʥʽʻʾ ʟ ʧʣʦʱ ɻʣʠʥʩʴʢʦ-ʉʦʣʦʭʽʚʩʴʢʦʛʦ 

ʥʘʬʪʦʛʘʟʦʚʦʛʦ ʨʝʛʽʦʥʫ, ʘ ʪʘʢʦʞ ʚʩʪʘʥʦʚʣʝʥʦ ʟʚ'ʷʟʦʢ ʤʽʞ ʰʚʠʜʢʽʩʪʶ ʧʨʦʭʦʜʞʝʥʥʷ 

ʧʦʚʟʜʦʚʞʥʴʦʾ ʭʚʠʣʽ ʪʘ ʟʘʛʘʣʴʥʦʶ ʧʦʨʠʩʪʽʩʪʶ ̔  ʚʤʽʩʪʦʤ ʢʝʨʦʛʝʥʫ ʚ ʜʘʥʠʭ ʽʥʪʝʨʚʘʣʘʭ.  

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʠʤʽʨʷʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʚʽʜʢʨʠʪʦʾ ʧʦʨʠʩʪʦʩʪʽ ʜʘʥʠʭ ʚʽʜʢʣʘʜʽʚ 

ʩʪʘʥʦʚʠʪʴ - 1,5-3,5%, ʚ ʤʽʩʪ TOC ï 2,4 ï 3,5%, ʢʦʝʬʽʮʽʻʥʪ ʧʨʦʥʠʢʥʦʩʪʽ ʟʥʘʭʦʜʠʪʴʩʷ ʚ 

ʤʝʞʘʭ 0,00004 ï 0,0001 ʤɼ. ɺ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʽʥʪʝʨʚʘʣʘʭ ʥʘ ʛʣʠʙʠʥʽ ʙʽʣʴʰʝ 

5800 ʤʝʪʨʽʚ ʚ ʛʦʨʶʯʠʭ ʩʣʘʥʮʷʭ ʢʦʝʬʽʮʽʻʥʪ ʟʘʛʘʣʴʥʦʾ ʧʦʨʠʩʪʦʩʪʽ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ 3-

15%, ʘ ʰʚʠʜʢʽʩʪʴ ʧʨʦʭʦʜʞʝʥʥʷ ʧʦʚʟʜʦʚʞʥʴʦʾ ʭʚʠʣʽ 3500 ï 4800 ʤ/ʩ. 

ɺʠʟʥʘʯʝʥʦ ʟʚ'ʷʟʦʢ ʤʽʞ ʰʚʠʜʢʽʩʪʶ ʧʨʦʭʦʜʞʝʥʥʷ ʧʦʚʟʜʦʚʞʥʽʭ ʭʚʠʣʴ ʪʘ ʟʘʛʘʣʴʥʦʶ 

ʧʦʨʠʩʪʽʩʪʶ ʽʥʪʝʨʚʘʣʽʚ ʛʦʨʶʯʠʭ ʩʣʘʥʮʽʚ ʟ ʢʦʝʬʽʮʽʻʥʪʦʤ ʜʝʪʝʨʤʽʥʘʮʽʾ R2 ï 0,5, ʘ ʪʘʢʦʞ ʟ 

ʚʤʽʩʪʦʤ ʢʝʨʦʛʝʥʫ ʨʦʟʨʘʭʦʚʘʥʠʤ ʟʘ ʢʘʨʦʪʘʞʥʠʤʠ ʜʘʥʠʤʠ. ɿʘʣʝʞʥʦʩʪʽ ʥʝ ʻ ʜʦʚʦʣʽ 

ʩʪʽʡʢʠʤʠ, ʱʦ ʧʦʷʩʥʶʻʪʴʩʷ ʛʝʪʝʨʦʛʝʥʥʽʩʪʶ ʚ ʤʽʥʝʨʘʣʴʥʦʤʫ ʩʢʣʘʜʽ ʧʦʨʽʜ, ʙʫʜʦʚʽ 

ʧʫʩʪʦʪʥʦʛʦ ʧʨʦʩʪʦʨʫ, ʘ ʪʘʢʦʞ ʚʤʽʩʪʫ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ. ʇʨʦʪʝ, ʨʽʚʥʷʥʥʷ ʟʚôʷʟʢʫ ʂʧ,ʟ 

ʪʘ Vp ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʦʨʠʩʪʦʩʪʽ ʚ ʜʘʥʠʭ ʽʥʪʝʨʚʘʣʘʭ. 

 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʦʾ ʣʽʪʝʨʘʪʫʨʠ:  

ʂʘʨʧʝʥʢʦ, ʆ., ɹʘʰʢʽʨʦʚ, ɻ., & ʂʘʨʧʝʥʢʦ, ɯ. (2014). ɺʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʦʨʛʘʥʽʯʥʦʾ 

ʨʝʯʦʚʠʥʠ ʚ ʛʽʨʩʴʢʠʭ ʧʦʨʦʜʘʭ ʟʘ ʛʝʦʬʽʟʠʯʥʠʤʠ ʜʘʥʠʤʠ. ɺʽʩʥʠʢ ʂʠʾʚʩʴʢʦʛʦ 

ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʋʥʽʚʝʨʩʠʪʝʪʫ ɯʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ. ɻʝʦʣʦʛʽʷ, 3, 71ï76. 

ʄʠʭʘʡʣʦʚ, ɺ. ɸ., ɺʠʞʚʘ, ʉ. ɸ., ɿʘʛʥʽʪʢʦ, ɺ. ʄ., ʆʛʘʨ, ɺ. ɺ., ʂʘʨʧʝʥʢʦ, ʆ. ʄ., 

ʆʥʠʱʫʢ, ɯ. ɯ., ʂʫʨʦʚʝʮʴ, ʉ. ʉ., ɻʣʘʜʫʥ, ʄ. ɺ., & ɸʥʜʨʻʻʚʘ, ʆ. ʆ. (2014). ʅʝʪʨʘʜʠʮʽʡʥʽ 

ʜʞʝʨʝʣʘ ʚʫʛʣʝʚʦʜʥʽʚ ʋʢʨʘʾʥʠ. ʂʥʠʛʘ IV. ʉʭʽʜʥʠʡ ʥʘʬʪʦʛʘʟʦʥʦʩʥʠʡ ʨʝʛʽʦʥʶ. ɸʥʘʣʽʪʠʯʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ. ɺʇʎ ñʂʠʾʚʩʴʢʠʡ ʫʥʽʚʝʨʩʠʪʝʪ.ò, 276 cʪʦʨʽʥʦʢ. 
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ɻɽʆʃʆɻʆ-ʇɽʊʈʆʌɯɿʀʏʅɯ ɺʃɸʉʊʀɺʆʉʊɯ ʇʆʈɯɼ-ʂʆʃɽʂʊʆʈɯɺ ʋ 

ɺɯɼʂʃɸɼɸʍ ʄɽʅɯʃɯʊʆɺʆɰ ʉɺɯʊʀ ʇɯɺɼɽʅʅʆʉʍɯɼʅʆɰ 
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The authors have conducted researches of geological-petrophysical properties of the 

Menilite deposits of the south-eastern part of the Boryslav-Pokuttya zone of the 

Carpathians. According to the results of the analysis of geological-prospecting and 

exploring works and developing of hydrocarbon deposits it was possible to come to a 

conclusion as to the necessity of the development of new geological-petrophysical models of 

accumulations (reservoirs) as a basis of optimal locations of operating boreholes and 

singling out (determination) of the most perspective intervals of the section on the basis of 

data of well logging. The lithological-petrophysical characteristics and collecting properties 

of productive horizons were studied and the factors determining their changes in space 

were determined too; petrophysical models of the ñcore-coreò and the ñcore-well loggingò 

type were constructed, the most informative complex of geophysical methods for singling 

out of productive reservoirs were determined. 

 

GEOLOGICAL-PETROPHYSICAL PROPERTIES OF THE RESERVOIR ROCKS IN 

DEPOSITS OF THE MENILITE SUITE OF THE SOUTH-EASTERN PART OF THE 

BORYSLAV-POKUTTYA ZONE OF THE CARPATHIANS 

 

Kucher R.-D.A., Lysak Yu.Ye., Mykhalchuk S.O., Petelko L.P. 

 

ɺʩʪʫʧ. ʋ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ɹʦʨʠʩʣʘʚʩʴʢʦ-ʇʦʢʫʪʩʴʢʦʾ ʟʦʥʠ ʂʘʨʧʘʪ 

ʨʦʟʪʘʰʦʚʘʥʠʡ ʅʘʜʚʽʨʥʷʥʩʴʢʠʡ ʥʘʬʪʦʛʘʟʦʧʨʦʤʠʩʣʦʚʠʡ ʨʘʡʦʥ ɺɸʊ çʋʢʨʥʘʬʪʘè 

(ɯʚʘʥʶʪʘ, 1998). ʈʦʟʚʽʜʢʘ, ʧʦʰʫʢʠ ʽ ʚʠʜʦʙʫʪʦʢ ʚʫʛʣʝʚʦʜʥʽʚ ʪʫʪ ʚʝʜʝʪʴʩʷ ʚʞʝ ʙʽʣʴʰʝ 

ʩʪʦʣʽʪʪʷ, ʧʨʦʪʝ ʨʝʟʫʣʴʪʘʪʠʚʥʽʩʪʴ ʛʝʦʣʦʛʦ-ʧʦʰʫʢʦʚʠʭ, ʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʨʦʙʽʪ ʪʘ ʨʦʟʨʦʙʢʠ 

ʚʩʝ ʱʝ ʧʦʪʨʝʙʫʻ ʚʜʦʩʢʦʥʘʣʝʥʥʷ. ʊʘʢʠʡ ʩʪʘʥ ʟʫʤʦʚʣʝʥʠʡ ʮʽʣʦʶ ʥʠʟʢʦʶ ʯʠʥʥʠʢʽʚ, ʚ ʪʦʤʫ 

ʯʠʩʣʽ ʚʽʜʩʫʪʥʽʩʪʶ ʜʦʩʪʦʚʽʨʥʠʭ ʛʝʦʣʦʛʦ-ʧʝʪʨʦʬʽʟʠʯʥʠʭ ʤʦʜʝʣʝʡ ʧʦʢʣʘʜʽʚ, ʘ ʪʦʜʽʰʥʽ 

ʫʷʚʣʝʥʥʷ ʧʨʦ ʚʠʨʽʰʘʣʴʥʫ ʨʦʣʴ ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʽʯʥʦʛʦ ʬʘʢʪʦʨʘ ʚʠʷʚʠʣʠʩʷ 

ʥʝʩʧʨʦʤʦʞʥʠʤʠ ʥʘʜʽʡʥʦ ʪʘ ʝʬʝʢʪʠʚʥʦ ʢʝʨʫʚʘʪʠ ʧʨʦʮʝʩʦʤ ʨʦʟʚʽʜʢʠ ʪʘ ʨʦʟʨʦʙʢʠ 

ʨʦʜʦʚʠʱ. ɿʚʽʜʩʠ ʦʯʝʚʠʜʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʛʝʦʣʦʛʦ-ʧʝʪʨʦʬʽʟʠʯʥʠʭ 

ʤʦʜʝʣʝʡ ʨʦʜʦʚʠʱ, ʢʦʪʨʽ ʤʦʛʣʠ ʙ ʚʽʜʦʙʨʘʟʠʪʠ ʨʝʘʣʴʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ 

ʢʦʣʝʢʪʦʨʽʚ ʪʘ ʧʘʩʪʦʢ, ʾʭʥʽ ʻʤʥʽʩʥʦ-ʬʽʣʴʪʨʘʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʘ ʬʘʢʪʦʨʠ, ʷʢʽ ʾʭ 

ʚʠʟʥʘʯʘʶʪʴ, ʱʦ ʜʘʣʦ ʙ ʤʦʞʣʠʚʽʩʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʦʧʪʠʤʘʣʴʥʝ ʨʦʟʤʽʱʝʥʥʷ ʧʦʰʫʢʦʚʠʭ ʽ 

ʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʩʚʝʨʜʣʦʚʠʥ ʪʘ ʚʠʙʽʨ ʪʝʭʥʦʣʦʛʽʡ ʨʦʟʢʨʠʪʪʷ ʢʦʣʝʢʪʦʨʽʚ. ʂʦʣʝʢʪʦʨʩʴʢʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʧʦʨʽʜ ʚʠʚʯʘʣʠʩʷ ʥʘ ʟʨʘʟʢʘʭ ʢʝʨʥʘ ʙʘʛʘʪʴʤʘ ʦʨʛʘʥʽʟʘʮʽʷʤʠ, ʾʭʥʽ ʨʝʟʫʣʴʪʘʪʠ 

ʚʠʢʣʘʜʝʥʽ ʚ ʯʠʩʝʣʴʥʠʭ ʨʦʙʦʪʘʭ, ʦʜʥʘʢ ʚʦʥʠ ʻ ʧʝʨʝʚʘʞʥʦ ʚʠʟʥʘʯʘʣʴʥʦ-ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ 

ʘʙʦ ʩʫʪʦ ʘʢʘʜʝʤʽʯʥʦʛʦ ʫʟʘʛʘʣʴʥʶʶʯʦʛʦ ʟʤʽʩʪʫ. ɸʥʘʣʽʟ ʟʽʙʨʘʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʧʨʦ 

ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʢʝʨʥʘ ʚʠʷʚʠʚ ʥʝ ʣʠʰʝ ʧʝʚʥʽ ʨʦʟʙʽʞʥʦʩʪʽ ʫ ʚʝʣʠʯʠʥʘʭ 

ʧʘʨʘʤʝʪʨʽʚ, ʘʣʝ ʡ, ʟʜʝʙʽʣʴʰʦʛʦ, ʚʽʜʩʫʪʥʽʩʪʴ ʜʝʷʢʠʭ ʥʝʦʙʭʽʜʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʱʦ 

ʧʦʷʩʥʶʻʪʴʩʷ ʷʢ ʩʧʝʮʠʬʽʢʦʶ ʧʝʪʨʦʬʽʟʠʯʥʠʭ ʣʘʙʦʨʘʪʦʨʽʡ (ʎʝʥʪʨʘʣʴʥʘ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʘ 

ʣʘʙʦʨʘʪʦʨʽʷ ɺɸʊ çʋʢʨʥʘʬʪʘ, ɯʌʅʊʋʅɻ, ʋʢʨɼɻʈɯ, ɯɻɻɻʂ ʅɸʅ ʋʢʨʘʾʥʠ), ʪʘʢ ʽ 

ʚʽʜʩʫʪʥʽʩʪʶ ʚʽʜʧʦʚʽʜʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. ɺʩʽ ʥʘʚʝʜʝʥʽ ʬʘʢʪʠ ʚʠʤʘʛʘʣʠ ʜʦʜʘʪʢʦʚʦʛʦ 

ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʚʠʚʯʝʥʥʷ ʟʨʘʟʢʽʚ ʢʝʨʥʘ.  
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ʆʩʥʦʚʥʦʶ ʤʝʪʦʶ ʜʘʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʠʚʯʝʥʥʷ ʫʤʦʚ ʨʦʟʚʠʪʢʫ ʢʦʣʝʢʪʦʨʽʚ ʽ 

ʧʘʩʪʦʢ ʚʫʛʣʝʚʦʜʥʽʚ ʪʘ ʩʪʚʦʨʝʥʥʷ ʧʝʪʨʦʬʽʟʠʯʥʦʾ ʧʘʨʘʤʝʪʨʠʯʥʦʾ ʦʩʥʦʚʠ ʜʣʷ ʽʥʪʝʨʧʨʝʪʘʮʽʾ 

ʤʘʪʝʨʽʘʣʽʚ ɻɼʉ ʟ ʤʝʪʦʶ ʚʠʜʽʣʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʠʭ ʛʦʨʠʟʦʥʪʽʚ ʫ ʤʝʥʽʣʽʪʦʚʠʭ ʚʽʜʢʣʘʜʘʭ 

ʅʘʜʚʽʨʥʷʥʩʴʢʦʛʦ ʥʘʬʪʦʧʨʦʤʠʩʣʦʚʦʛʦ ʨʘʡʦʥʫ. 

ɼʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ ʙʫʣʦ ʚʠʨʽʰʠʪʠ ʥʘʩʪʫʧʥʽ ʟʘʚʜʘʥʥʷ: ʚʠʚʯʠʪʠ ʣʽʪʦʣʦʛʦ-

ʧʝʪʨʦʬʽʟʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘ ʢʦʣʝʢʪʦʨʩʴʢʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʨʦʜʫʢʪʠʚʥʠʭ ʛʦʨʠʟʦʥʪʽʚ ʪʘ 

ʚʠʟʥʘʯʠʪʠ ʬʘʢʪʦʨʠ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʾʭʥʽ ʟʤʽʥʠ ʫ ʧʨʦʩʪʦʨʽ; ʧʦʙʫʜʫʚʘʪʠ ʧʝʪʨʦʬʽʟʠʯʥʽ 

ʤʦʜʝʣʽ ʪʠʧʫ çʢʝʨʥ-ʢʝʨʥè, çʢʝʨʥ-ɻɼʉè; ʚʠʟʥʘʯʠʪʠ ʥʘʡʙʽʣʴʰ ʽʥʬʦʨʤʘʪʠʚʥʠʡ ʢʦʤʧʣʝʢʩ 

ʛʝʦʬʽʟʠʯʥʠʭ ʤʝʪʦʜʽʚ ʜʣʷ ʚʠʜʽʣʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʠʭ ʢʦʣʝʢʪʦʨʽʚ.  

 ʄʝʪʦʜʠʢʘ ʜʦʩʣʽʜʞʝʥʴ. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʮʠʭ ʟʘʜʘʯ ʧʨʦʚʝʜʝʥʽ ʢʦʤʧʣʝʢʩʥʽ ʛʝʦʣʦʛʦ-

ʧʝʪʨʦʬʽʟʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ: ʣʽʪʦʣʦʛʦ-ʧʝʪʨʦʛʨʘʬʽʯʥʽ ʪʘ ʧʝʪʨʦʬʽʟʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʢʝʨʥʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʦʙʨʦʙʢʘ ʪʘ ʧʝʨʝʽʥʪʝʨʧʨʝʪʘʮʽ ̫ ʜʘʥʠʭ ɻɼʉ, ʛʝʦʩʪʘʪʠʩʪʠʯʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʤʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ. ʄʝʪʦʜʠʢʘ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʢʝʨʥʘ 

ʚʢʣʶʯʘʣʘ ʧʦʚʥʠʡ ʢʦʤʧʣʝʢʩ ʤʝʪʦʜʽʚ ʚʠʚʯʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʪʨʠʮʽ ʧʦʨʦʜʠ, 

ʜʽʘʛʥʦʩʪʠʢʠ ʡ ʦʮʽʥʢʠ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʢʦʣʝʢʪʦʨʘ ʟʘʛʘʣʦʤ (ʄʝʪʦʜʠʯʝʩʢʠʝ 

ʨʝʢʦʤʝʥʜʘʮʠʠé, 1978), (ɿʫʙʢʦ, ʐʝʨʝʤʝʪʘ, 1988) ʟ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʦ 

ʩʧʨʦʝʢʪʦʚʘʥʦʛʦ ʘʚʪʦʨʘʤʠ ʦʙʣʘʜʥʘʥʥʷ (ʂʫʨʦʚʝʮʴ, ɻʨʠʮʠʢ, ɿʫʙʢʦ ʪʘ ʽʥ., 2023).  

ɸʥʘʣʽʟ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʴ. ʆʩʥʦʚʥʽ ʨʦʜʦʚʠʱʘ ʚʫʛʣʝʚʦʜʥʽʚ ʫ ɹʦʨʠʩʣʘʚʩʴʢʦ-

ʇʦʢʫʪʩʴʢʽʡ ʟʦʥʽ ʧʦʚôʷʟʘʥʽ ʟ ʬʣʽʰʦʚʠʤʠ ʧʦʨʦʜʘʤʠ ʤʝʥʽʣʽʪʦʚʦʾ ʩʚʽʪʠ ʦʣʽʛʦʮʝʥʫ, ʚʦʥʠ 

ʤʽʩʪʷʪʴ ʧʦʢʣʘʜʠ ʧʨʦʤʠʩʣʦʚʦʛʦ ʟʥʘʯʝʥʥʷ ʤʘʡʞʝ ʫ ʢʦʞʥʦʤʫ ʚʽʜʢʨʠʪʦʤʫ ʨʦʜʦʚʠʱʽ. 

ʂʦʣʝʢʪʦʨʘʤʠ ʥʘʬʪʠ ʽ ʛʘʟʫ ʻ, ʚ ʦʩʥʦʚʥʦʤʫ, ʧʽʩʢʦʚʠʢʠ ʪʘ ʧʽʱʘʥʦ-ʘʣʝʚʨʠʪʦʚʽ 

ʨʽʟʥʦʚʠʜʥʦʩʪʽ, ʧʦʨʠʩʪʽʩʪʴ ʪʘ ʧʨʦʥʠʢʥʽʩʪʴ ʷʢʠʭ ʟʤʽʥʶʻʪʴʩʷ ʚ ʜʦʩʠʪʴ ʰʠʨʦʢʠʭ ʜʽʘʧʘʟʦʥʘʭ 

(ʂʫʨʦʚʝʮʴ, ʃʠʟʫʥ ʪʘ ʽʥ., 2004). ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʚʽʜʢʨʠʪʦʾ ʧʦʨʠʩʪʦʩʪʽ ʥʘʬʪʦʛʘʟʦʥʦʩʥʠʭ 

ʚʽʜʢʣʘʜʽʚ ʦʣʽʛʦʮʝʥʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ ʩʪʘʥʦʚʠʪʴ 8ï15 %, ʤʽʞʛʨʘʥʫʣʷʨʥʘ ʧʨʦʥʠʢʥʽʩʪʴ ʧʦ 

ʢʝʨʥʫ ʚ ʤʝʞʘʭ 0,001ï10, ʟʨʽʜʢʘ 25ï40Ŀ10-3ʤʢʤ2, ʧʨʦʥʠʢʥʽʩʪʴ ʧʽʩʢʦʚʠʢʽʚ ʫ ʙʘʛʘʪʴʦʭ 

ʚʠʧʘʜʢʘʭ ʟʫʤʦʚʣʝʥʘ ʪʨʽʱʠʥʥʦʶ ʧʦʨʠʩʪʽʩʪʶ (ʂʫʨʦʚʝʮʴ, ɻʨʠʮʠʢ ʪʘ ʽʥ., 2021). 

ʇʨʦʤʠʩʣʦʚʽ ʧʘʨʘʤʝʪʨʠ ʢʦʣʝʢʪʦʨʽʚ ʥʘ ʧʣʦʱʽ ʧʦʢʣʘʜʽʚ ʟʤʽʥʶʶʪʴʩʷ ʚʢʨʘʡ ʥʝʨʽʚʥʦʤʽʨʥʦ: ʚ 

ʦʜʥʠʭ ʚʠʧʘʜʢʘʭ ʟ ʤʝʥʽʣʽʪʦʚʠʭ ʚʽʜʢʣʘʜʽʚ ʥʝ ʦʪʨʠʤʘʥʦ ʧʨʠʧʣʠʚʽʚ ʬʣʶʾʜʽʚ (ʘʙʦ ʜʫʞʝ 

ʥʝʟʥʘʯʥʽ), ʚ ʽʥʰʠʭ ʩʚʝʨʜʣʦʚʠʥʠ ʬʦʥʪʘʥʫʚʘʣʠ ʟ ʜʝʙʽʪʘʤʠ 200ï300 ʤ3/ʜʦʙʫ , ʘ ʫ 

ʚʠʢʣʶʯʥʠʭ ʚʠʧʘʜʢʘʭ ʩʷʛʘʣʠ 2000ï3000 ʤ3/ʜʦʙʫ (ʩʚ. 3-ʈʦʩʽʣʴʥʘ). ɺʦʜʦʥʘʩʠʯʝʥʽʩʪʴ 

ʧʦʨʽʜ-ʢʦʣʝʢʪʦʨʽʚ ʥʘ ʨʦʜʦʚʠʱʘʭ ʟʤʽʥʶʻʪʴʩʷ ʚ ʤʝʞʘʭ 15ï30 %.  

 ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ɼʦʩʣʽʜʞʫʚʘʥʘ ʢʦʣʝʢʮʽʷ ʤʽʩʪʠʣʘ 

ʧʽʩʢʦʚʠʢʠ, ʘʣʝʚʨʦʣʽʪʠ, ʥʝʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʘʣʝʚʨʦ-ʘʨʛʽʣʽʪʽʚ ʤʝʥʽʣʽʪʦʚʦʾ ʩʚʽʪʠ. ʇʽʩʢʦʚʠʢʠ 

ʦʣʽʛʦʤʽʢʪʦʚʽ, ʨʽʜʰʝ ʧʦʣʽʤʽʢʪʦʚʽ, ʱʽʣɹʥʽ ʪʘ ʪʨʽʱʠʥʫʚʘʪʽ ʟ ʢʘʨʙʦʥʘʪʥʠʤ, ʢʨʝʤʝʥʠʩʪʠʤ, 

ʛʣʠʥʠʩʪʠʤ ʮʝʤʝʥʪʦʤ, ʚʤʽʩʪ ʷʢʦʛʦ ʚ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ʜʦʩʷʛʘʻ 30 %, ʪʠʧ ʮʝʤʝʥʪʘʮʽʾ 

ʢʦʥʪʘʢʪʦ-ʧʦʨʦʚʠʡ, ʧʦʨʦʚʠʡ ʽ ʢʦʨʦʟʽʡʥʠʡ, ʘ ʥʘʡʯʘʩʪʽʰʝ ʟʤʽʰʘʥʠʡ. ɸʣʝʚʨʦʣʽʪʠ ʢʚʘʨʮʦʚʽ, 

ʧʽʩʢʫʚʘʪʽ ʟ ʛʣʠʥʠʩʪʦ-ʢʘʨʙʦʥʘʪʥʠʤ ʮʝʤʝʥʪʦʤ ʧʦʨʦʚʦ-ʙʘʟʘʣʴʥʦʛʦ ʽ ʢʦʨʦʟʽʡʥʦʛʦ ʪʠʧʫ ʚ 

ʢʽʣʴʢʦʩʪʽ ʜʦ 20 %, ʱʽʣʴʥʽ ʪʘ ʪʨʽʱʠʥʫʚʘʪʽ, ʧʦʨʠʩʪʽʩʪʴ ʟʤʽʥʶʻʪʴʩʷ ʚ ʤʝʞʘʭ 0,5Ƅ18 %. 

ʇʦʨʦʚʠʡ ʧʨʦʩʪʽʨ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʚʠʟʥʘʯʘʻʪʴʩʷ ʭʘʨʘʢʪʝʨʦʤ ʟʝʨʥʠʩʪʦʩʪʽ, ʪʠʧʦʤ ʮʝʤʝʥʪʫ, 

ʡʦʛʦ ʤʽʥʝʨʘʣʦʛʽʯʥʠʤ ʩʢʣʘʜʦʤ ʪʘ ʢʽʣʴʢʽʩʪʶ, ʧʝʨʚʠʥʥʠʡ ʧʦʨʦʚʠʡ ʧʨʦʩʪʽʨ ʧʽʩʢʦʚʠʢʽʚ 

ʟʥʘʯʥʦ ʟʤʽʥʝʥʠʡ, ʫ ʯʦʤʫ ʚʽʜʧʦʚʽʜʥʫ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ ʷʢ ʮʝʤʝʥʪʘʮʽʷ, ʪʘʢ ʽ ʫʱʽʣʴʥʝʥʥʷ, 

ʪʦʤʫ ʫ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʥʝʤʦʞʣʠʚʦ ʚʽʜʜʽʣʠʪʠ ʮʽ ʧʨʦʮʝʩʠ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ.  

ɿʤʽʥʘ ʩʪʘʥʫ (ʢʨʠʭʢʠʡ, ʧʣʘʩʪʠʯʥʠʡ) ʧʦʨʽʜ, ʟʘʨʦʜʞʝʥʥʷ ʽ ʨʽʩʪ ʪʨʽʱʠʥ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʟʘ ʫʤʦʚ ʩʢʣʘʜʥʦʥʘʧʨʫʞʝʥʦʛʦ ʩʪʘʥʫ ʧʦʨʽʜ, ʢʽʣʴʢʽʩʥʝ ʚʠʟʥʘʯʝʥʥʷ ʷʢʦʛʦ ʚ ʫʤʦʚʘʭ 

ʟʘʣʷʛʘʥʥʷ ʤʘʻ ʧʨʠʙʣʠʟʥʠʡ (ʦʮʽʥʦʯʥʠʡ ʭʘʨʘʢʪʝʨ), ʘʣʝ ʜʦʙʨʝ ʬʽʢʩʫʶʪʴʩʷ ʥʘʩʣʽʜʢʠ ʪʘʢʠʭ 

ʩʪʘʥʽʚ ī ʥʘʷʚʥʽʩʪʴ ʚʽʜʢʨʠʪʠʭ ʤʽʢʨʦʪʨʽʱʠʥ ʽ ʨʦʟʨʠʚʽʚ, ʾʭʥʻ ʟʚʦʨʦʪʥʝ ʟʘʣʽʢʦʚʫʚʘʥʥʷ ʪʘ 

ʟʤʽʥʘ ʬʦʨʤʠ ʟʝʨʝʥ, ʤʫʰʝʣʴ ʙʝʟ ʩʣʽʜʽʚ ʨʫʡʥʫʚʘʥʥʷ. ʅʘ ʦʩʥʦʚʽ ʜʦʩʣʽʜʞʝʥʴ ʟʨʘʟʢʽʚ ʚ 

ʫʤʦʚʘʭ ʥʘʧʨʫʞʝʥʦʛʦ ʩʪʘʥʫ ʪʘ ʘʥʘʣʽʟʫ ʢʨʠʚʠʭ ʟʤʽʥʠ ʚʝʣʠʯʠʥʠ ʧʨʦʥʠʢʥʦʩʪʽ ʤʦʞʥʘ 

ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʤʽʢʨʦʪʨʽʱʠʥ, ʢʽʣʴʢʽʩʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʷʢʠʭ ʪʘ ʾʭʥ ̫

ʫʯʘʩʪʴ ʫ ʬʽʣʴʪʨʘʮʽʾ ʟʨʦʩʪʘʶʪʴ ʽʟ ʟʤʝʥʰʝʥʥʷʤ ʤʽʞʛʨʘʥʫʣʷʨʥʦʾ ʧʦʨʠʩʪʦʩʪʽ 
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ɼʦ ʧʫʩʪʦʪ ʚʪʦʨʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʚʽʜʥʦʩʷʪʴʩʷ ʪʨʽʱʠʥʠ, ʷʢʽ ʧʨʦʩʣʽʜʢʦʚʫʶʪʴʩʷ ʚ 

ʱʽʣʴʥʠʭ ʧʦʨʦʜʘʭ, ʧʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʷʢʠʭ ʚʠʥʠʢʣʘ ʚ ʨʝʟʫʣʴʪʘʪʽ ʜʽʾ ʧʨʦʮʝʩʽʚ 

ʧʦʩʪʜʽʘʛʝʥʝʟʫ ʪʘ ʪʝʢʪʦʥʽʯʥʠʭ ʜʝʬʦʨʤʘʮʽʡ. ʊʨʽʱʠʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʥʝʨʽʚʥʠʤʠ 

ʧʦʚʝʨʭʥʷʤʠ, ʯʘʩʪʦ ʽʟ ʟʤʽʱʝʥʥʷʤ ʦʜʥʘ ʚʽʜʥʦʩʥʦ ʦʜʥʦʾ, ʱʦ ʟʙʽʣʴʰʫʻ ʧʨʦʩʚʽʪʥʽʩʪʴ ʪʨʽʱʠʥ 

ʪʘ ʫʪʨʠʤʫʻ ʾʭ ʟʘ ʨʘʭʫʥʦʢ ʥʝʨʽʚʥʦʩʪʝʡ ʫ ʚʽʜʢʨʠʪʦʤʫ ʩʪʘʥʽ, ʚʦʥʠ ʩʧʦʣʫʯʝʥʽ ʤʽʞ ʩʦʙʦʶ ʽ ʟ 

ʤʽʞʛʨʘʥʫʣʷʨʥʠʤ ʧʦʨʦʚʠʤ ʧʨʦʩʪʦʨʦʤ, ʱʦ ʟʫʤʦʚʣʶʻ ʟʥʘʯʥʝ ʟʙʽʣʴʰʝʥʥʷ ʧʨʦʥʠʢʥʦʩʪʽ. 

ʈʦʟʧʦʜʽʣ ʧʦʨ ʥʝ ʪʽʣʴʢʠ ʚʠʟʥʘʯʘʻ ʚʝʣʠʯʠʥʫ ʧʨʦʥʠʢʥʦʩʪʽ, ʘ ʡ ʚʧʣʠʚʘʻ ʥʘ ʩʪʫʧʽʥʴ ʪʘ 

ʭʘʨʘʢʪʝʨ ʥʘʩʠʯʝʥʦʩʪʽ ʟʨʘʟʢʘ ʢʝʨʥʘ, ʧʦʨʦʜʠ-ʢʦʣʝʢʪʦʨʠ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʛʦʨʠʟʦʥʪʫ ʤʦʞʫʪʴ 

ʙʫʪʠ ʥʘʩʠʯʝʥʽ ʥʘʬʪʦʶ, ʛʘʟʦʤ ʘʙʦ ʾʭ ʢʦʤʙʽʥʘʮʽʷʤʠ ʫ ʚʽʜʧʦʚʽʜʥʠʭ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʭ ʟ 

ʦʙʦʚôʷʟʢʦʚʦʶ ʧʨʠʩʫʪʥʽʩʪʶ ʚʦʜʠ, ʥʘʚʽʪʴ ʫ ʧʨʦʜʫʢʪʠʚʥʠʭ ʧʣʘʩʪʘʭ.  

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʝʪʨʦʬʽʟʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦʨʽʜ- 

ʢʦʣʝʢʪʦʨʽʚ ʟʘ ʥʦʨʤʘʣʴʥʠʭ ʽ ʫʤʦʚ, ʱʦ ʤʦʜʝʣʶʶʪ ɹʧʣʘʩʪʦʚʽ, ʚʠʚʯʝʥʽ ʚʟʘʻʤʦʟʚôʷʟʢʠ ʤʽʞ 

ʻʤʥʽʩʥʦ-ʬʽʣʴʪʨʘʮʽʡʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʽ ʛʝʦʬʽʟʠʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʦʮʽʥʝʥʘ 

ʽʥʬʦʨʤʘʪʠʚʥʽʩʪʴ ʛʝʦʬʽʟʠʯʥʠʭ ʤʝʪʦʜʽʚ ʫ ʧʨʦʛʥʦʟʫʚʘʥʥʽ ʻʤʥʽʩʥʦ-ʬʽʣʴʪʨʘʮʽʡʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʦʣʝʢʪʦʨʽʚ ʪʘ ʧʦʙʫʜʦʚʘʥʽ ʩʪʘʪʠʩʪʠʯʥʽ ʽʥʪʝʨʧʨʝʪʘʮʽʡʥʽ ʤʦʜʝʣʽ çʢʝʨʥ-ʢʝʨʥè 

(ʪʘʙ. 1) ʽ çʢʝʨʥ-ʛʝʦʬʽʟʠʢʘè (ʪʘʙ. 2). 

ʊʘʙʣʠʮʷ 1. ʉʪʘʪʠʩʪʠʯʥʽ ʤʦʜʝʣʽ ʪʠʧʫ çʢʝʨʥ-ʢʝʨʥè 

 

ʊʘʙʣʠʮʷ 2. ʉʪʘʪʠʩʪʠʯʥʽ ʤʦʜʝʣʽ ʪʠʧʫ çʢʝʨʥ-ʛʝʦʬʽʟʠʢʘè 
 ̄

ʧ/ʧ 
 

 
ʄʦʜʝʣʽ ñʢʝʨʥ-ʛʝʦʬʽʟʠʢʘò 

 

 
R 

 
Sy 

ʅʘʬʪʦʛʘʟʦʥʘʩʠʯʝʥʽ ʧʦʨʦʜʠ 

1 ʂʧ=0,165ȹʊ ï 26,843 0,86 1,39 

2 ʂʧ= 0,905 lnH + 0,166ȹʊ ï 33,43 0,89 1,25 

3 ʂʧ= 0,155ȹʊ ï 0,41ɟʢ
1,0/ ɟʢ0,4 ï 23,42 0,86 1,37 

4 ʂʧ= 0,880 lnH + 0,163ȹʊ ï 0,109 lnɟʄɹʂ/ ɟʌ ï32,22 0,86 1,39 

5 ʂʧ=0,381 lnH + 0,162ȹʊ ï 3,64ȹJ  ï28,48 0,87 1,34 

6 lnʂʧʨ = 0,90 ʂʧ ï8,77 0,85 0,98 

7 lnʂʧʨ = 0,85 ʂʧ ï 0,793 lnH ï 2,016 0,87 0,95 

8 lnʂʧ= - 0,667lnH+12,21Ŭʇʉ +0,015 ȹʊ ï0,487lnɟʢ1,0/ ɟʬ ï 26,15 0,83 1,24 

9 lnʂʧʨ= - 0,827lnH+12,20Ŭʇʉ +0,0003 ȹʊ ï1,014 lnɟʄɹʂ/ ɟʌ+ 3,606 0,85 0,98 

ɺʦʜʦʥʘʩʠʯʝʥʽ ʧʦʨʦʜʠ 

10 ʂʧ= 9,24Ŭʇʉ ï 1,041lnɟʧ/ ɟʚ + 9,83 0,85 1,42 

11 ʂʧ=1,96lnH + 9,45Ŭʇʉ ï 1,03 lnɟʧ/ ɟʚ + 2,51 0,91 1,20 

12 ʂʧ=1,73lnH + 12,17Ŭʇʉ ï 1,48 lnɟʄɹʂ/ ɟʌ + 21,35 0,92 1,18 

13 ʂʧ=4,13 lnH + 15,03Ŭʇʉ +0,047ȹʊ ï 0,10 lnɟʧ/ ɟʚ ï 43,24 0,95 1,12 

14 lnʂʧʨ= 5,94lnH+13,65Ŭʇʉ +0,024 ȹʊ ï60,63 0,95 0,89 

ˉ 
ʧ/ʧ 

ʄʦʜʝʣʴ ʢʝʨʥ-ʢʝʨʥ ʉʪʘʪʠʩʪʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʤʦʜʝʣʽ 

ʂʽʣʴʢʽʩʪʴ ʪʦʯʦʢ ʂʦʝʬʽʮʽʻʥʪ 
ʢʦʨʝʣʷʮʽʾ 

ɺʽʜʭʠʣʝʥʥʷ 

1 ʂʧʧʣ = 0.938 Ŀʂʧʘ - 0.389 82 0,92 0,45 

2 ʂʧʘ = 1.026Ŀʂʧʧʣ + 0.434 82 0,92 0,251 

3 ʂʧʨʘ = 0.0112Ŀe 0.429 ʂʧʘ 70 0,78 1,08 

4 ʂʧʨʧʣ = 0.0031Ŀe 0.51 ʂʧʧʣ 41 0,65 1,34 

5 ŭ = 2.68 - 0.0298Ŀ ʂʧ
ʘ 82 0,96 0,009 

6 ŭ = 3.1148 - 0.00257Ŀȹ ʊʘ 82 0,83 0,012 

7 ȹ ʊʘ = 178.3 + 9.93Ŀ ʂʧ
ʘ 82 0,84 10,2 

8 ȹ ʊʧʣ = 175.5 + 6.41Ŀ ʂʧ
ʧʣ 82 0,88 9,6 

9 ʈʧʘ = 0.98Ŀ ʂʧ
ʘ -1.98 82 0,91 1,029 

10 ʈʧʧʣ = 1.02Ŀ ʂʧʧʣ -1.87 82 0,89 1,025 

11 ʈʥʘ = 1.01Ŀʂʚ -1.72 33 0,94 0,16 

12 ʂʧʨʘ = 0,0201 Ŀ (ɚ/ ʂʧ
ʘ )-3.02 29 0,79 0,31 
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ɿʛʽʜʥʦ ʟ ʧʨʦʚʝʜʝʥʠʤʠ ʥʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʢʣʘʩʠʬʽʢʘʮʽʾ ʧʦʨʽʜ-ʢʦʣʝʢʪʦʨʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʜʠʩʢʨʠʤʽʥʘʥʪʥʦʛʦ ʽ ʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʽʟʫ ʟʨʦʙʣʝʥʦ ʚʠʩʥʦʚʦʢ, ʱʦ ʥʘʡʙʽʣʴʰ 

ʽʥʬʦʨʤʘʪʠʚʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʜʣʷ ʚʠʜʽʣʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʠʭ ʢʦʣʝʢʪʦʨʽʚ ʻ ʝʣʝʢʪʨʠʯʥʽ ʽ 

ʘʢʫʩʪʠʯʥʽ ʧʘʨʘʤʝʪʨʠ. ɿʘ ʽʥʬʦʨʤʘʪʠʚʥʽʩʪʶ ʫ ʚʠʚʯʝʥʥʽ ʭʘʨʘʢʪʝʨʫ ʬʣʶʾʜʦʥʘʩʠʯʝʥʦʩʪʽ 

ʢʦʣʝʢʪʦʨʽʚ ʛʝʦʬʽʟʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʨʦʟʤʽʱʫʶʪʴʩʷ ʚ ʧʦʩʣʽʜʦʚʥʦʩʪʽ: 

ln rʧ /rʚ (rʙʢ /rʚ ) ­ ln rʤʙʢ /rʬ ­ Dʊ ­ rʢ1.0 /rʢ0.4­ Ing ­ Ig. 
ʆʪʞʝ, ʥʘʡʽʥʬʦʨʤʘʪʠʚʥʽʰʠʤʠ ʜʣʷ ʚʠʜʽʣʝʥʥʷ ʥʘʬʪʦʛʘʟʦʥʘʩʠʯʝʥʠʭ ʢʦʣʝʢʪʦʨʽʚ ʻ 

ʧʘʨʘʤʝʪʨʠ ɹʂɿ ʽ ɹʂ, ʟʘ ʥʠʤʠ ʧʘʨʘʤʝʪʨʠ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ, ʚ ʦʩʥʦʚʥʦʤʫ, ʧʦʨʠʩʪʽʩʪʴ 

ʢʦʣʝʢʪʦʨʽʚ (Dʊ, rʤʙʢ /rʬ ̔  rʢ1.0/rʢ0.4).  

ɺʠʩʥʦʚʢʠ. ɺʠʢʦʥʘʥʦ ʘʥʘʣʽʟ ʻʤʥʽʩʥʦ-ʬʽʣʴʪʨʘʮʽʡʥʠʭ (ʢʦʣʝʢʪʦʨʩʴʢʠʭ) ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʪʘ ʚʠʟʥʘʯʝʥʦ ʛʦʣʦʚʥʽ ʛʝʦʣʦʛʽʯʥʽ ʬʘʢʪʦʨʠ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʚʝʣʠʯʠʥʫ ʽ ʭʘʨʘʢʪʝʨ 

ʧʨʦʩʪʦʨʦʚʦʾ ʟʤʽʥʠ ʧʦʨʠʩʪʦʩʪʽ ʪʘ ʧʨʦʥʠʢʥʦʩʪʽ ʚ ʤʝʥʽʣʽʪʦʚʠʭ ʚʽʜʢʣʘʜʘʭ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʝʪʨʦʬʽʟʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦʨʽʜ-ʢʦʣʝʢʪʦʨʽʚ ʟʘ ʥʦʨʤʘʣʴʥʠʭ 

ʽ ʫʤʦʚ, ʱʦ ʤʦʜʝʣʶʶʪʴ ʧʣʘʩʪʦʚʽ, ʚʠʚʯʝʥʽ ʚʟʘʻʤʦʟʚôʷʟʢʠ ʤʽʞ ʻʤʥʽʩʥʦ-ʬʽʣʴʪʨʘʮʽʡʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʽ ʛʝʦʬʽʟʠʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʦʮʽʥʝʥʘ ʽʥʬʦʨʤʘʪʠʚʥʽʩʪʴ ʛʝʦʬʽʟʠʯʥʠʭ 

ʤʝʪʦʜʽʚ ʫ ʧʨʦʛʥʦʟʫʚʘʥʥʽ ʻʤʥʽʩʥʦ-ʬʽʣʴʪʨʘʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʦʣʝʢʪʦʨʽʚ ʪʘ ʧʦʙʫʜʦʚʘʥʽ 

ʩʪʘʪʠʩʪʠʯʥʽ ʽʥʪʝʨʧʨʝʪʘʮʽʡʥʽ ʤʦʜʝʣʽ çʢʝʨʥ-ʢʝʨʥè ʽ çʢʝʨʥ-ʛʝʦʬʽʟʠʢʘè. ɺʩʪʘʥʦʚʣʝʥʦ: ʧʦ-

ʧʝʨʰʝ, ʤʽʢʨʦʪʨʽʱʠʥʠ ʚ ʧʦʨʦʜʘʭ ʤʝʥʽʣʽʪʦʚʠʭ ʚʽʜʢʣʘʜʽʚ ʨʦʟʧʦʚʩʶʜʞʝʥʽ ʤʘʡʞʝ ʫ ʚʩʽʭ 

ʣʽʪʦʣʦʛʽʯʥʠʭ ʨʽʟʥʦʚʠʜʘʭ ʪʘʢ ʰʠʨʦʢʦ, ʷʢ ʽ ʽʥʰʽ ʪʠʧʠ ʧʫʩʪʦʪ; ʧʦ-ʜʨʫʛʝ, ʥʘ ʾʭʥ ̔

ʬʣʶʾʜʦʧʨʦʚʽʜʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʥʘʡʙʽʣʴʰʦʶ ʤʽʨʦʶ ʚʧʣʠʚʘʻ ʭʘʨʘʢʪʝʨ ʥʘʧʨʫʞʝʥʦʛʦ ʩʪʘʥʫ, ʽ 

ʧʦ-ʪʨʝʪʻ, ʟʘʚʜʷʢʠ ʚʢʘʟʘʥʠʤ ʦʩʦʙʣʠʚʦʩʪʷʤ ʤʽʢʨʦʪʨʽʱʠʥ ʥʘʬʪʦʛʘʟʦʧʨʦʚʽʜʥʠʤʠ ʽ 

ʥʘʬʪʦʛʘʟʦʥʘʩʠʯʝʥʠʤʠ ʤʦʞʫʪʴ ʙʫʪʠ ʤʘʡʞʝ ʚʩʽ ʚʽʜʢʣʘʜʠ ʤʝʥʽʣʽʪʦʚʦʾ ʩʝʨʽʾ ʽ ʩʢʫʧʯʝʥʥʷ 

ʚʫʛʣʝʚʦʜʥʽʚ ʤʦʞʫʪʴ ʬʦʨʤʫʚʘʪʠʩʴ ʥʘ ʜʽʣʷʥʢʘʭ, ʜʝ ʭʘʨʘʢʪʝʨ ʥʘʧʨʫʞʝʥʦʛʦ ʩʪʘʥ ʫʪʨʠʤʫʻ 

ʤʽʢʨʦʪʨʽʱʠʥʠ ʚʽʜʢʨʠʪʠʤʠ.  
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ɯʚʘʥʶʪʘ ʄ. ʄ. (ʈʝʜ.) ɸʪʣʘʩ ʨʦʜʦʚʠʱ ʥʘʬʪʠ ʽ ʛʘʟʫ ʋʢʨʘʾʥʠ / ʊ. 4. ī ʃʴʚʽʚ: ʎʝʥʪʨ ɭʚʨʦʧʠ, 

1998. ï 350 ʩ.  

ɿʫʙʢʦ ɸ.ʉ., ʐʝʨʝʤʝʪʘ ʆ.ɺ. ʈʘʟʨʘʙʦʪʢʘ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ 

ʋɺɼ-500 ʠ ʤʝʪʦʜʠʢʘ ʠʟʫʯʝʥʠʷ ʧʝʪʨʦʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʛʦʨʥrʭ ʧʦʨʦʜ ʜʣʷ ʫʩʣʦʚʠʡ 

ʤʦʜʝʣʠʨʫʶʱʠʭ ʧʣʘʩʪʦʚʳʝ / ʌʦʥʜʳ ʀɻɻɻʀ ɸʅ ʋʉʉʈ, 1988. ï 74 ʩ. 

ʇʝʪʨʦʬʽʟʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʦʨʽʜ-ʢʦʣʝʢʪʦʨʽʚ / ɯ. ʂʫʨʦʚʝʮʴ, ʉ. ʃʠʟʫʥ, ɻ. ʇʨʠʪʫʣʢʘ, ʆ. ʪʘ 

ʽʥ.// ʂʘʨʧʘʪʩʴʢʘ ʥʘʬʪʦʛʘʟʦʥʦʩʥʘ ʧʨʦʚʽʥʮʽʷ. ð ʋʢʨʘʾʥʩʴʢʠʡ ʚʠʜʘʚʥʠʯʠʡ ʮʝʥʪʨ. ð ʃʴʚʽʚ-

ʂʠʾʚ, 2004. ī 390 ʩ. 

ʇʝʪʨʦʬʽʟʠʯʥʽ ʤʦʜʝʣʽ ʚʽʜʢʣʘʜʽʚ ʤʝʥʽʣʽʪʦʚʦʾ ʩʚʽʪʠ ʦʣʽʛʦʮʝʥʦʚʦʛʦ ʬʣʽʰʫ ʂʘʨʧʘʪ ʽ 

ʇʝʨʝʜʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ / ɯ. ʂʫʨʦʚʝʮʴ, ɯ. ɻʨʠʮʠʢ, ʆ. ʇʨʠʭʦʜʴʢʦ, ʪʘ ʽʥ.// ɻʝʦʣʦʛʽʷ ʽ 

ʛʝʦʭʽʤʽʷ ʛʦʨʶʯʠʭ ʢʦʧʘʣʠ. ī ˉ 3ī4 (185ī186). 2021.ï 15 (1,2 ). ï 250. ï ISSN 0869-0774.  

ɸʧʘʨʘʪʫʨʥʦ-ʤʝʪʦʜʠʯʥʠʡ ʢʦʤʧʣʝʢʩ ʜʦʩʣʽʜʞʝʥʴ ʧʝʪʨʦʬʽʟʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʪʨʽʱʠʥʫʚʘʪʠʭ ʧʦʨʽʜ-ʢʦʣʝʢʪʦʨʽʚ ʚʫʛʣʝʚʦʜʥʽʚ / ɯʛʦʨ ʂʫʨʦʚʝʮʴ, ɯʛʦʨ ɻʨʠʮʠʢ, ʆʣʝʢʩʘʥʜʨ 

ɿʫʙʢʦ ʪʘ ʽʥ. // ɻʝʦʣʦʛʽʷ ʽ ʛʝʦʭʽʤʽʷ ʛʦʨʶʯʠʭ ʢʦʧʘʣʠʥ. ī ˉ3ī4 (191ï192). ï 2023. ī ʉ. 

37ī43. 

ʄʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠ ʁ ʧʦʨʦʜ-ʢʦʣʣʝʢʪʦʨʦʚ ʥʝʬʪʠ ʠ ʛʘʟʘ 

ʬʠʟʠʯʝʩʢʠʤʠ ʠ ʧʝʪʨʦʬʠʟʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ. ï ʄ.: ɺʅʀɻʅʀ, 1978. ī 296 ʩ. 

 



ˏ̨̅ ˙̨̨̩̎̆̑́̌̏̄ ̨ ː̨̩̆̏̄̎̏̈ ̅̏ ː̨̨̖̩̆̏̍ȟ ˜̨̩̆̓̑̏̌̏̄ȟ ː̨̩̆̏̌̏̄ ̓́ ː̨̆̏̈̉̋̉̕ȡ 
̨̝̔̎̅́̍̆̎̓́̌̎̕ ̨ ̨̐̑̉̋̌́̅̎ ̓̑̆̎̅̉ 88) ̨̠̒̓̏̌̓̓ 

 

93 

 

ʊɽʂʊʆʅɯʏʅʀʁ ʊʀʇ ʈʆɿʑɽʇʃɽʅʅʗ ɺʋɻɯʃʔʅʆɻʆ ʇʃɸʉʊɸ ɡ0
3 

ʂʆɺɽʃʔʉʔʂʆɰ ɺʋɻʃɽʅʆʉʅʆɰ ʇʃʆʑɯ ʃʔɺɯɺʉʔʂʆ-ɺʆʃʀʅʉʔʂʆɻʆ 

ʂɸʄôʗʅʆɺʋɻɯʃʔʅʆɻʆ ɹɸʉɽʁʅʋ  

 

ʄʘʪʨʦʬʘʡʣʦ ʄ.ʄ.  

 

ɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʾ ʽ ʛʝʦʭʽʤʽʾ ʛʦʨʶʯʠʭ ʢʦʧʘʣʠʥ ʅɸʅ ʋʢʨʘʾʥʠ, ʃʴʚʽʚ, 

mmatrofaylo@gmail.com  

 

The peculiarities of morphology and genesis of the coal seam ɡ0
3, which occurs in deep 

horizons of the extreme north-west of the basin (Kovel area) are shown. The confinement 

of accumulation of the mother substance of the seam to the inherited tectonic valley-like 

depression of latitudinal strike is noted. For the first time the dependence between the 

peculiarities of the pre-Carboniferous paleorelief, which becomes apparent due to splitting 

of the coal seam and complication of its structure in the direction of the valley-like 

depression is traced. The new type of coal accumulation characteristic of the platform coal-

bearing formations, located just on the erosional surface of underlying deposits, is 

established. Attention is drawn to that, coal seam is splitted forming a complicated 

bifurcation of the seam.  
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ɺʩʪʫʧ. ʂʦʚʝʣʴʩʴʢʘ ʚʫʛʣʝʥʦʩʥʘ ʧʣʦʱʘ ʨʦʟʪʘʰʦʚʘʥʘ ʚ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʽ 

ʃʴʚʽʚʩʴʢʦ-ɺʦʣʠʥʩʴʢʦʛʦ ʙʘʩʝʡʥʫ (ʃɺɹ) ʫ ʤʝʞʘʭ ʃʴʚʽʚʩʴʢʦʛʦ ʧʘʣʝʦʟʦʡʩʴʢʦʛʦ ʧʨʦʛʠʥʫ 

ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʦʾ ʦʢʨʘʾʥʠ ʉʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ  ̔ ʤʝʞʫʻ ʟ ɺʦʣʠʥʩʴʢʠʤ 

ʨʦʜʦʚʠʱʝʤ ʧʦ ʇʽʚʥʽʯʥʦʤʫ (ɺʦʣʦʜʠʤʠʨ-ɺʦʣʠʥʩʴʢʦʤʫ) ʨʦʟʣʦʤʫ. ɺʦʥʘ ʧʦʰʠʨʝʥʘ ʚ 

ʤʝʞʘʭ ʂʦʚʝʣʴʩʴʢʦʛʦ ʪʝʢʪʦʥʽʯʥʦʛʦ ʚʠʩʪʫʧʫ, ʷʢʠʡ  ̒ ʯʘʩʪʠʥʦʶ ʂʦʚʝʣʴʩʴʢʦ-

ɻʨʫʙʝʰʽʚʩʴʢʦʛʦ ʧʦʧʝʨʝʯʥʦʛʦ ʧʽʜʥʷʪʪʷ ʟ ʭʘʨʘʢʪʝʨʥʦʶ ʚʠʩʦʢʦʘʤʧʣʽʪʫʜʥʦʶ 

ʜʨʽʙʥʦʙʣʦʢʦʚʦʶ ʪʝʢʪʦʥʽʢʦʶ. ʌʦʨʤʫʚʘʥʥʷ ʂʦʚʝʣʴʩʴʢʦʛʦ ʚʠʩʪʫʧʫ ʧʦʚôʷʟʘʥʝ ʟ 

ʤʘʢʩʠʤʘʣʴʥʦʶ ʘʢʪʠʚʥʽʩʪʶ ʛʦʨʩʪʦ-ʧʽʜʢʠʜʥʠʭ ʜʠʩʣʦʢʘʮʽʡ ʫ ʜʦʚʽʟʝʡʩʴʢʠʡ ʯʘʩ 

(ʙʨʝʪʦʥʩʴʢʘ ʬʘʟʘ ʛʝʨʮʠʥʩʴʢʦʛʦ ʪʝʢʪʦʛʝʥʝʟʫ) (ɿʥʘʤʝʥʩʢʘʷ, ʏʝʙʘʥʝʥʢʦ, 1985). ʎʝ 

ʦʙʫʤʦʚʠʣʦ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʭʚʠʣʝʧʦʜʽʙʥʠʡ ʭʘʨʘʢʪʝʨ ʤʝʞʽ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʢʘʨʙʦʥʫ, ʘ ʟ 

ʽʥʰʦʛʦ, ï ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʝ ʟʘʣʷʛʘʥʥʷ ʚʫʛʽʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ ʥʘ ʛʣʠʙʦʢʦ ʝʨʦʜʦʚʘʥʽʡ 

ʧʦʚʝʨʭʥʽ ʩʠʣʴʥʦ ʜʠʩʣʦʢʦʚʘʥʠʭ ʨʽʟʥʦʚʽʢʦʚʠʭ ʧʦʨʽʜ ʥʠʞʥʴʦʛʦ ʧʘʣʝʦʟʦʶ ʪʘ ʚʠʟʥʘʯʠʣʦ 

ʧʝʚʥʠʡ ʪʠʧ ʪʦʨʬʦʥʘʛʨʦʤʘʜʞʝʥʥʷ ʽ ʦʩʦʙʣʠʚʦʩʪʽ ʤʦʨʬʦʣʦʛʽʾ ʚʫʛʽʣʴʥʠʭ ʧʣʘʩʪʽʚ, 

ʭʘʨʘʢʪʝʨʥʠʡ ʜʣʷ ʧʣʘʪʬʦʨʤʥʠʭ ʚʫʛʣʝʥʦʩʥʠʭ ʬʦʨʤʘʮʽʡ. ɻʣʠʙʠʥʘ ʨʦʟʤʠʚʫ ʜʦʢʘʨʙʦʥʦʚʠʭ 

ʚʽʜʢʣʘʜʽʚ ʫ ʤʝʞʘʭ ʂʦʚʝʣʴʩʴʢʦʛʦ ʚʠʩʪʫʧʫ ʩʷʛʘʻ 0,5ï1,7 ʢʤ (ɺʣʘʩʦʚ, 1990). ʇʦʨʦʜʠ 

ʢʘʤôʷʥʦʚʫʛʽʣʴʥʦʾ ʩʠʩʪʝʤʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚʽʟʝʡʩʴʢʠʤ ʽ ʩʝʨʧʫʭʦʚʩʴʢʠʤ ʷʨʫʩʘʤʠ. 

ʇʦʪʫʞʥʽʩʪʴ ʢʘʨʙʦʥʫ ʥʘ ʧʣʦʱʽ ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 224 ʤ. ʋ ʤʝʞʘʭ ʚʫʛʣʝʥʦʩʥʦʾ ʧʣʦʱʽ 

ʥʘʡʙʽʣʴʰ ʧʨʦʜʫʢʪʠʚʥʠʤʠ ʻ ʚʽʜʢʣʘʜʠ ʚʦʣʦʜʠʤʠʨʩʴʢʦʾ ʩʚʽʪʠ ʚʽʟʝʡʩʴʢʦʛʦ ʷʨʫʩʫ, ʷʢʽ 

ʤʽʩʪʷʪʴ ʚʫʛʽʣʴʥʠʡ ʧʣʘʩʪ ɡ03 ʧʨʦʤʠʩʣʦʚʦʾ ʧʦʪʫʞʥʦʩʪʽ. ʉʫʯʘʩʥʠʡ ʦʙʨʠʩ ʧʦʰʠʨʝʥʥʷ 

ʢʘʤôʷʥʦʚʫʛʽʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ ʃɺɹ ʻ ʥʘʩʣʽʜʢʦʤ ʚʠʷʚʣʝʥʥʷ ʘʩʪʫʨʽʡʩʴʢʠʭ ʪʝʢʪʦʥʽʯʥʠʭ ʨʫʭʽʚ 

ʽ ʙʽʣʴʰ ʧʽʟʥʴʦʛʦ ʛʣʠʙʦʢʦʛʦ ʜʦʚʝʨʭʥʴʦʶʨʩʴʢʦʛʦ ʽ ʜʦʚʝʨʭʥʴʦʢʨʝʡʜʦʚʦʛʦ ʝʨʦʟʽʡʥʦʛʦ ʡ 

ʘʙʨʘʟʽʡʥʦʛʦ ʟʨʽʟʽʚ. ʊʝʨʠʪʦʨʽʷ ʙʘʩʝʡʥʫ ʩʪʘʥʦʚʠʪʴ ʥʘʡʙʽʣʴʰ ʧʽʜʥʝʩʝʥʫ ʟʘʤʢʥʝʥʫ 

ʧʝʨʠʬʝʨʽʡʥʫ ʯʘʩʪʠʥʫ ʃʴʚʽʚʩʴʢʦ-ʃʶʙʣʽʥʩʴʢʦʛʦ ʧʨʦʛʠʥʫ, ʜʝ ʧʽʩʣʷʢʘʨʙʦʥʦʚʽ ʜʝʥʫʜʘʮʽʡʥʽ 

ʧʨʦʮʝʩʠ ʧʨʦʭʦʜʠʣʠ ʦʩʦʙʣʠʚʦ ʽʥʪʝʥʩʠʚʥʦ. ʎʝ ʟʫʤʦʚʠʣʦ ʚʽʜʩʫʪʥʽʩʪʴ ʫ ʩʪʨʘʪʠʛʨʘʬʽʯʥʦʤʫ 
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ʨʦʟʨʽʟʽ ʢʘʨʙʦʥʫ ʃɺɹ ʚʽʜʢʣʘʜʽʚ, ʤʦʣʦʜʰʠʭ ʚʽʜ ʧʽʟʥʴʦʙʘʰʢʠʨʩʴʢʠʭ (ʚʝʩʪʬʘʣʫ ɸ) ʫ ʡʦʛʦ 

ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʽ ʧʽʟʥʴʦʩʝʨʧʫʭʦʚʩʴʢʠʭ (ʧʦʩʪʽʚʘʥʠʯʽʚʩʴʢʠʭ) ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʂʦʚʝʣʴʩʴʢʦʾ ʧʣʦʱʽ (ʐʫʣʴʛʘ ʠ ʜʨ., 2007).  

ɸʥʘʣʽʟ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʴ, ʬʦʨʤʫʣʶʚʘʥʥʷ ʧʨʦʙʣʝʤʠ, ʘʢʪʫʘʣʴʥʽʩʪʴ ʾʾ 

ʚʠʨʽʰʝʥʥʷ, ʟʘʜʘʯʽ ʜʦʩʣʽʜʞʝʥʥʷ. ɺʠʚʯʝʥʥʷ ʨʽʟʥʠʭ ʬʦʨʤ ʨʦʟʱʝʧʣʝʥʴ ʷʢ ʦʜʥʦʛʦ ʟ 

ʚʘʞʣʠʚʠʭ ʷʚʠʱ ʤʽʥʣʠʚʦʩʪʽ ʤʦʨʬʦʣʦʛʽʾ ʚʫʛʽʣʴʥʠʭ ʧʣʘʩʪʽʚ ʤʘʻ ʥʘʫʢʦʚʝ ʽ ʧʨʠʢʣʘʜʥʝ 

ʟʥʘʯʝʥʥʷ. ʋ ʣʽʪʝʨʘʪʫʨʽ ʱʦʜʦ ʨʦʟʱʝʧʣʝʥʴ ʚʫʛʽʣʴʥʠʭ ʧʣʘʩʪʽʚ ʫ ʽʥʰʠʭ ʙʘʩʝʡʥʘʭ ʮʝ 

ʧʠʪʘʥʥʷ ʜʦʩʪʘʪʥʴʦ ʚʠʩʚʽʪʣʝʥʦ, ʦʜʥʘʢ ʫ ʃɺɹ ʮʝ ʷʚʠʱʝ ʚʠʟʥʘʯʝʥʝ ʽ ʩʭʘʨʘʢʪʝʨʠʟʦʚʘʥʝ ʚ 

ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʧʨʘʮʷʭ ʣʠʰʝ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ (ʐʫʣʴʛʘ ʠ ʜʨ., 1996, 2007, 2010; 

ʄʘʪʨʦʬʘʡʣʦ, 2010, 2017; ʄʘʪʨʦʬʘʡʣʦ ʪʘ ʽʥ., 2015; ʄʘʪʨʦʬʘʡʣʦ, ʂʦʨʦʣʴ, 2019 ʪʘ 

ʽʥ.). ʅʘʧʨʠʢʣʘʜ, ʥʘ ʧʽʜʩʪʘʚʽ ʤʦʨʬʦʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʽʟʫ ʽ ʧʘʣʝʦʨʝʢʦʥʩʪʨʫʢʮʽʾ ʧʝʨʚʠʥʥʦʾ 

ʧʦʪʫʞʥʦʩʪʽ ʨʦʩʣʠʥʥʦʾ ʤʘʩʠ ʚʫʛʽʣʴʥʠʭ ʧʣʘʩʪʽʚ ʽ ʙʝʟʚʫʛʽʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ, ʷʢʽ ʩʢʣʘʜʘʶʪʴ 

ʧʦʨʦʜʥʠʡ ʧʨʦʰʘʨʦʢ ʚ ʟʦʥʽ ʨʦʟʱʝʧʣʝʥʴ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʢʦʝʬʽʮʽʻʥʪʽʚ ʫʱʽʣʴʥʝʥʥʷ ʧʦʨʽʜ ʫ 

ʙʘʩʝʡʥʽ ʚʠʜʽʣʝʥʦ ʪʝʢʪʦʥʽʯʥʽ ʡ ʘʪʝʢʪʦʥʽʯʥʽ ʤʦʨʬʦʣʦʛʦ-ʛʝʥʝʪʠʯʥʽ ʪʠʧʠ ʨʦʟʱʝʧʣʝʥʴ 

(ʄʘʪʨʦʬʘʡʣʦ, 2010). ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʴ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʜʣʷ ʩʪʘʙʽʣʴʥʦʛʦ ʡ 

ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʜʦʙʫʚʘʥʥʷ ʚʫʛʽʣʣʷ ʥʝʦʙʭʽʜʥʝ ʚʠʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʽ 

ʦʢʦʥʪʫʨʝʥʥʷ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʜʣʷ ʨʦʟʨʦʙʢʠ ʜʽʣʷʥʦʢ ʨʦʟʱʝʧʣʝʥʴ ʧʣʘʩʪʽʚ. ʋ ʜʘʥʽʡ ʨʦʙʦʪʽ 

ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʨʦʟʱʝʧʣʝʥʥʷ ʪʝʢʪʦʥʽʯʥʦʛʦ ʤʦʨʬʦʣʦʛʦ-ʛʝʥʝʪʠʯʥʦʛʦ ʪʠʧʫ ʥʘ ʧʨʠʢʣʘʜʽ 

ʚʫʛʽʣʴʥʦʛʦ ʧʣʘʩʪʘ ɡ03 ʂʦʚʝʣʴʩʴʢʦʾ ʚʫʛʣʝʥʦʩʥʦʾ ʧʣʦʱʽ ʃʴʚʽʚʩʴʢʦ-ɺʦʣʠʥʩʴʢʦʛʦ ʙʘʩʝʡʥʫ.  

ʌʘʢʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ ʪʘ ʤʝʪʦʜʦʣʦʛʽʷ ʜʦʩʣʽʜʞʝʥʴ. ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʴ ʻ 

ʨʦʟʱʝʧʣʝʥʥʷ ʧʨʦʤʠʩʣʦʚʠʭ ʚʫʛʽʣʴʥʠʭ ʧʣʘʩʪʽʚ ʢʘʨʙʦʥʦʚʠʭ ʚʽʜʢʣʘʜʽʚ ʂʦʚʝʣʴʩʴʢʦʾ 

ʚʫʛʣʝʥʦʩʥʦʾ ʧʣʦʱʽ ʃɺɹ. ɿʘʩʪʦʩʦʚʘʥʦ ʢʦʤʧʣʝʢʩ ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʦʩʥʦʚʽ ʬʦʨʤʘʮʽʡʥʦʛʦ 

ʘʥʘʣʽʟʫ: ʤʦʨʬʦʣʦʛʽʯʥʠʡ ʘʥʘʣʽʟ ʚʫʛʽʣʴʥʠʭ ʧʣʘʩʪʽʚ, ʤʝʪʦʜʠ ʢʘʨʪʫʚʘʥʥʷ ʡ 

ʛʝʦʣʦʛʦʧʨʦʤʠʩʣʦʚʦʾ ʪʠʧʽʟʘʮʽʾ ʦʩʥʦʚʥʠʭ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʚʫʛʽʣʴʥʠʭ ʧʣʘʩʪʽʚ, 

ʢʦʨʝʣʷʮʽʾ, ʧʘʣʝʦʧʦʪʘʤʽʯʥʦʛʦ ʡ ʣʽʪʦʣʦʛʦ-ʩʪʨʘʪʠʛʨʘʬʽʯʥʦʛʦ ʘʥʘʣʽʟʽʚ, ʧʦʙʫʜʦʚʠ 

ʜʝʪʘʣʽʟʘʮʽʡʥʠʭ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʨʦʟʨʽʟʽʚ ʽ ʧʘʣʝʦʪʝʢʪʦʥʽʯʥʠʡ ʘʥʘʣʽʟ ʚʽʜʢʣʘʜʽʚ ʢʘʨʙʦʥʫ.  

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ʅʘ ʂʦʚʝʣʴʩʴʢʽʡ ʧʝʨʩʧʝʢʪʠʚʥʽʡ ʧʣʦʱʽ 

ʚʫʛʽʣʴʥʠʡ ʧʣʘʩʪ ɡ03 ʩʢʣʘʜʥʦʾ ʙʫʜʦʚʠ ʽ ʻ ʩʘʤʠʤ ʥʠʞʥʽʤ ʢʦʥʜʠʮʽʡʥʠʤ ʧʣʘʩʪʦʤ 

ʚʫʛʣʝʥʦʩʥʦʾ ʬʦʨʤʘʮʽʾ ʃɺɹ (ʨʠʩ. 1) (ʄʘʪʨʦʬʘʡʣʦ, ʂʦʨʦʣʴ, 2019). ɺʽʥ ʧʦʰʠʨʝʥʠʡ ʥʘ ʚʩʽʡ 

ʪʝʨʠʪʦʨʽʾ ʧʣʦʱʽ ʽ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʧʣʘʩʪʽʚ ʚʫʛʽʣʣʷ ʨʦʙʦʯʦʾ ʧʦʪʫʞʥʦʩʪʽ ɡ03ʥ ʽ ɡ03ʚ, ʷʢʽ ʫ 

ʧʽʚʜʝʥʥʦʤʫ ʽ ʧʽʚʥʽʯʥʦʤʫ ʥʘʧʨʷʤʢʘʭ ʟôʻʜʥʫʶʪʴʩʷ ʚ ʦʜʠʥ ʚʫʛʽʣʴʥʠʡ ʧʣʘʩʪ, ʫʪʚʦʨʶʶʯʠ 

ʩʢʣʘʜʥʫ ʙʽʬʫʨʢʘʮʽʶ. ʋ ʮʽʣʦʤʫ ʤʦʨʬʦʣʦʛʽʷ ʚʫʛʽʣʴʥʦʛʦ ʧʣʘʩʪʘ ɡ03 ʽ ʡʦʛʦ ʩʢʣʘʜʦʚʠʭ 

ʟʤʽʥʝʥʘ ʧʽʜ ʚʧʣʠʚʦʤ ʚʥʫʪʨʽʰʥʴʦʬʦʨʤʘʮʽʡʥʦʛʦ ʽ ʝʧʽʛʝʥʝʪʠʯʥʦʛʦ (ʬʦʨʤʘʮʽʡʥʦʛʦ) 

ʨʦʟʤʠʚʽʚ ʢʘʤôʷʥʦʚʫʛʽʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ. ʌʨʘʛʤʝʥʪ ʚʥʫʪʨʽʰʥʴʦʬʦʨʤʘʮʽʡʥʦʛʦ ʨʦʟʤʠʚʫ, 

ʷʢʠʡ ʥʘʣʝʞʠʪʴ ʧʝʨʝʚʘʞʥʦ ʜʦ ʝʧʽʪʦʨʬôʷʥʠʭ ʨʦʟʤʠʚʽʚ ʚʫʛʽʣʴʥʦʛʦ ʧʣʘʩʪʘ, ʨʦʟʪʘʰʦʚʘʥʠʡ 

ʥʘ ʅʦʚʠʥʩʴʢʽʡ ʜʽʣʷʥʮʽ. ɺʽʥ ʟʫʤʦʚʣʝʥʠʡ ʘʙʨʘʟʽʻʶ, ʚ ʡʦʛʦ ʧʦʢʨʽʚʣʽ ʟʘʣʷʛʘʻ ʚʘʧʥʷʢ. 

ʂʦʥʪʫʨ ʨʦʟʤʠʚʫ ʩʧʨʷʤʦʚʘʥʠʡ ʟʘ ʤʝʞʽ ʜʽʣʷʥʢʠ. ɿʥʘʯʥʘ ʟʤʽʥʘ ʤʦʨʬʦʣʦʛʽʾ ʩʧʨʠʯʠʥʝʥʘ 

ʦʩʦʙʣʠʚʠʤʠ ʫʤʦʚʘʤʠ ʪʦʨʬʦʥʘʛʨʦʤʘʜʞʝʥʥʷ ʽ ʧʦʝʪʘʧʥʦʶ ʜʠʥʘʤʽʢʦʶ ʬʦʨʤʫʚʘʥʥʷ ʧʣʘʩʪʘ 

ʥʘ ʮʽʡ ʧʣʦʱʽ (ʨʠʩ. 2) (ʄʘʪʨʦʬʘʡʣʦ, ʂʦʨʦʣʴ, 2019).  

 

 
 

ʈʠʩʫʥʦʢ 1. ɼʝʪʘʣʴʥʠʡ ʤʦʨʬʦʣʦʛʽʯʥʠʡ ʨʦʟʨʽʟ ʚʫʛʽʣʴʥʦʛʦ ʧʣʘʩʪʘ ɡ0
3 ʧʦ ʣʽʥʽʾ ɸïɸ1: 1 ï 

ʚʫʛʽʣʴʥʠʡ ʧʣʘʩʪ ʽ ʡʦʛʦ ʧʦʪʫʞʥʽʩʪʴ, 2 ï ʘʨʛʽʣʽʪ, 3 ï ʘʣʝʚʨʦʣʽʪ, 4 ï ʧʽʩʢʦʚʠʢ, 5 ï ʚʘʧʥʷʢ, 
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6 ï ʚʫʛʣʠʩʪʠʡ ʘʨʛʽʣʽʪ, 7 ï ʧʦʪʫʞʥʽʩʪʴ ʧʦʨʦʜʥʦʛʦ ʧʨʦʰʘʨʢʫ ʨʦʟʱʝʧʣʝʥʥʷ, 8 ï ʙʫʨʦʚʘ 

ʩʚʝʨʜʣʦʚʠʥʘ ʪʘ ʾʾ ʥʦʤʝʨ, 9 ï ʶʨʩʴʢʠʡ ʨʦʟʤʠʚ ʚʫʛʣʝʥʦʩʥʦʾ ʬʦʨʤʘʮʽʾ, 10 ï ʨʦʟʤʠʪʘ 

ʧʦʚʝʨʭʥʷ ʢʝʤʙʨʽʡʩʴʢʠʭ ʽ ʩʠʣʫʨʽʡʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ, ʷʢʽ ʧʽʜʩʪʠʣʘʶʪʴ ʚʫʛʣʝʥʦʩʥʽ ʚʽʜʢʣʘʜʠ, 11 

ï ʨʦʟʨʠʚʥʽ ʪʝʢʪʦʥʽʯʥʽ ʧʦʨʫʰʝʥʥʷ. 

ʇʝʨʰʠʡ ʝʪʘʧ ï ʧʦʯʘʪʦʢ ʬʦʨʤʫʚʘʥʥʷ ʥʠʞʥʴʦʛʦ ʧʣʘʩʪʘ ɡ03ʥ ï ʦʩʥʦʚʠ ʨʦʟʱʝʧʣʝʥʥʷ. 

ɺʽʥ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʪʠʤ, ʱʦ ʜʦ ʧʦʯʘʪʢʫ ʬʦʨʤʫʚʘʥʥʷ ʚʫʛʣʝʥʦʩʥʠʭ ʚʽʜʢʣʘʜʽʚ 

ʜʦʩʣʽʜʞʫʚʘʥʘ ʧʣʦʱʘ ʙʫʣʘ ʟʘʙʦʣʦʯʝʥʦʶ ʧʨʠʤʦʨʩʴʢʦʶ ʥʠʟʦʚʠʥʦʶ ʟ ʜʦʚʦʣʽ 

ʨʦʟʯʣʝʥʦʚʘʥʠʤ ʝʨʦʟʽʡʥʦ-ʪʝʢʪʦʥʽʯʥʠʤ ʨʝʣʴʻʬʦʤ. ʁʦʛʦ ʧʘʣʝʦʨʝʢʦʥʩʪʨʫʢʮʽʷ ʧʨʦʚʦʜʠʣʘʩʴ 

ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʠ ʧʦʙʫʜʦʚʽ ʫ ʷʢʦʩʪʽ ʫʤʦʚʥʦʛʦ (ʥʫʣʴʦʚʦʛʦ) ʛʦʨʠʟʦʥʪʫ ʧʽʜʦʰʚʠ 

ʚʫʛʽʣʴʥʦʛʦ ʧʣʘʩʪʘ ɡ03ʥ ʽ ʧʦʣʦʞʝʥʥʷ, ʱʦ ʜʽʘʧʘʟʦʥ ʛʣʠʙʠʥ ʩʪʦʷʥʥʷ ʚʦʜ ʧʨʠ 

ʪʦʨʬʦʫʪʚʦʨʝʥʥʽ ʩʪʘʥʦʚʠʪʴ 1ï2 ʤ (ɺʦʣʢʦʚ, 1976). ɺʦʥʘ ʧʦʢʘʟʘʣʘ, ʱʦ ʚ ʮʝʥʪʨʘʣʴʥʽʡ 

ʯʘʩʪʠʥʽ ʪʝʨʠʪʦʨʽʾ ʽʩʥʫʚʘʣʦ ʚʝʣʠʢʝ (ʰʠʨʠʥʘ ʙʽʣʴʰʝ 20 ʢʤ) ʰʠʨʦʪʥʝ ʜʦʣʠʥʦʧʦʜʽʙʥʝ 

ʟʥʠʞʝʥʥʷ, ʜʝ ʥʘʛʨʦʤʘʜʞʫʚʘʚʩʷ ʨʫʩʣʦʚʠʡ ʽ ʟʘʧʣʘʚʥʠʡ ʘʣʶʚʽʡ, ʘ ʧʝʨʝʚʠʱʝʥʥʷ 

ʜʦʢʘʨʙʦʥʦʚʦʛʦ ʧʘʣʝʦʨʝʣʴʻʬʫ ʩʢʣʘʜʘʻ 20 ʤ ʽ ʙʽʣʴʰʝ. ɿʨʦʩʪʘʥʥʷ ʪʦʚʱʠʥʠ ʘʣʶʚʽʶ ʚ 

ʟʘʭʽʜʥʦʤʫ ʥʘʧʨʷʤʢʫ, ʘ ʪʘʢʦʞ ʨʝʟʫʣʴʪʘʪʠ ʧʘʣʝʦʧʦʪʘʤʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʚʫʛʣʝʥʦʩʥʠʭ 

ʚʽʜʢʣʘʜʽʚ ʃɺɹ (ʐʫʣʴʛʘ ʠ ʜʨ., 2007) ʚʢʘʟʫʶʪʴ ʥʘ ʽʤʦʚʽʨʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʚʝʨʭʽʚôʷ 

ʧʘʣʝʦʨʽʢʠ, ʷʢʘ ʥʘʣʝʞʠʪʴ ʜʦ ʂʦʚʝʣʴʩʴʢʦʾ ʧʘʣʝʦʛʽʜʨʦʛʨʘʬʽʯʥʦʾ ʩʠʩʪʝʤʠ, ʥʘ ʩʭʦʜʽ ï ʚ 

ʦʙʣʘʩʪʽ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ.  

 

 
 

ʈʠʩʫʥʦʢ 2. ʇʘʣʝʦʨʝʢʦʥʩʪʨʫʢʮʽʷ ʝʪʘʧʽʚ ʬʦʨʤʫʚʘʥʥʷ ʘʢʫʤʫʣʷʪʠʚʥʦ-ʪʝʢʪʦʥʽʯʥʦʛʦ 

ʨʦʟʱʝʧʣʝʥʥʷ (ʙʽʬʫʨʢʘʮʽʾ) ʚʫʛʽʣʴʥʦʛʦ ʧʣʘʩʪʘ ɡ0
3 ʽ ʧʦʚʝʨʭʥʽ ʜʦʢʘʤôʷʥʦʚʫʛʽʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ 

ʧʦ ʣʽʥʽʾ ɸïɸ1 ʥʘ ʂʦʚʝʣʴʩʴʢʽʡ ʚʫʛʣʝʥʦʩʥʽʡ ʧʣʦʱʽ ʃɺɹ: 1 ï ʚʫʛʽʣʴʥʠʡ ʧʣʘʩʪ ʪʘ ʡʦʛʦ 

ʩʠʥʦʥʽʤʽʢʘ; 2 ï ʧʣʘʩʪ ʚʘʧʥʷʢʫ ʽ ʡʦʛʦ ʩʠʥʦʥʽʤʽʢʘ; 3 ï ʝʪʘʧʠ ʬʦʨʤʫʚʘʥʥʷ ʨʦʟʱʝʧʣʝʥʥʷ: ɯ 

ï ʬʦʨʤʫʚʘʥʥʷ ʥʠʞʥʴʦʛʦ ʚʫʛʽʣʴʥʦʛʦ ʧʣʘʩʪʘ, ʦʩʥʦʚʠ ʨʦʟʱʝʧʣʝʥʥʷ; ɯɯ ï ʫʪʚʦʨʝʥʥʷ 

ʧʦʨʦʜʥʦʛʦ ʧʨʦʰʘʨʢʫ ʨʦʟʱʝʧʣʝʥʥʷ ʽ ʚʝʨʭʥʴʦʛʦ ʚʫʛʽʣʴʥʦʛʦ ʧʣʘʩʪʘ; ɯɯɯ ï ʟʘʚʝʨʰʝʥʥʷ 

ʬʦʨʤʫʚʘʥʥʷ ʨʦʟʱʝʧʣʝʥʥʷ ʽ ʡʦʛʦ ʧʝʨʝʢʨʠʪʪʷ ʧʦʨʦʜʥʠʤʠ ʚʽʜʢʣʘʜʘʤʠ ʪʘ ʚʘʧʥʷʢʦʤ V1; 4 ï 

ʧʦʚʝʨʭʥʷ ʜʦʢʘʤôʷʥʦʚʫʛʽʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ; 5 ï ʙʫʨʦʚʘ ʩʚʝʨʜʣʦʚʠʥʘ ʪʘ ʾʾ ʥʦʤʝʨ. 

 

ɼʨʫʛʠʡ ʝʪʘʧ ï ʫʪʚʦʨʝʥʥʷ ʧʦʨʦʜʥʦʛʦ ʧʨʦʰʘʨʢʫ ʨʦʟʱʝʧʣʝʥʥʷ ʽ ʚʝʨʭʥʴʦʛʦ ʧʣʘʩʪʘ 

ɡ03ʚ. ʍʘʨʘʢʪʝʨʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʝʪʘʧʫ ʻ ʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʝ ʫʩʧʘʜʢʦʚʘʥʝ ʦʧʫʩʢʘʥʥʷ 

ʜʦʣʠʥʦʧʦʜʽʙʥʦʛʦ ʟʥʠʞʝʥʥʷ, ʧʦʨʽʚʥʷʥʦ ʟ ʩʫʩʽʜʥʽʤʠ (ʧʽʚʥʽʯʥʦʶ ʽ ʧʽʚʜʝʥʥʦʶ) ʙʽʣʴʰ 

ʧʽʜʥʝʩʝʥʠʤʠ ʜʽʣʷʥʢʘʤʠ, ʷʢʝ ʦʙʫʤʦʚʠʣʦ ʟʙʽʣʴʰʝʥʥʷ ʧʦʨʦʜʥʦʛʦ ʧʨʦʰʘʨʢʫ. ʇʦʪʽʤ 

ʧʨʦʮʝʩʠ ʧʨʦʛʠʥʘʥʥʷ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʧʣʦʱʽ ʩʧʦʚʽʣʴʥʶʶʪʴʩʷ, ʥʘʛʨʦʤʘʜʞʝʥʥʷ 

ʪʝʨʠʛʝʥʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚʠʨʽʚʥʶʻ ʨʝʣʴʻʬ ʽ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʩʪʘʙʽʣʴʥʠʡ ʨʝʞʠʤ 

ʪʦʨʬʦʥʘʛʨʦʤʘʜʞʝʥʥʷ ʥʘ ʚʩʽʡ ʧʣʦʱʽ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʚ ʧʽʚʥʽʯʥʽʡ ʽ ʧʽʚʜʝʥʥʽʡ ʙʽʣʴʰ 

ʧʽʜʥʝʩʝʥʠʭ ʯʘʩʪʠʥʘʭ ʂʦʚʝʣʴʩʴʢʦʾ ʧʣʦʱʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʩʫʮʽʣʴʥʝ ʫʪʚʦʨʝʥʥʷ ʧʣʘʩʪʘ, ʘ ʚ 

ʦʙʣʘʩʪʽ ʧʘʣʝʦʜʦʣʠʥʠ (ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ) ʬʦʨʤʫʻʪʴʩʷ ʘʢʫʤʫʣʷʪʠʚʥʦ-ʪʝʢʪʦʥʽʯʥʝ 

ʨʦʟʱʝʧʣʝʥʥʷ ʧʣʘʩʪʘ ɡ03.  
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ʊʨʝʪʽʡ ʝʪʘʧ ï ʟʘʚʝʨʰʝʥʥʷ ʬʦʨʤʫʚʘʥʥʷ ʨʦʟʱʝʧʣʝʥʥʷ ʽ ʡʦʛʦ ʧʝʨʝʢʨʠʪʪʷ 

ʪʝʨʠʛʝʥʥʠʤʠ ʦʩʘʜʘʤʠ ʽ ʚʘʧʥʷʢʦʤ V1. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʽʩʣʷ ʫʪʚʦʨʝʥʥʷ ʚʝʨʭʥʽʭ ʰʘʨʽʚ 

ʪʦʨʬôʷʥʦʛʦ ʧʦʢʣʘʜʫ ʪʘ ʩʫʮʽʣʴʥʦʛʦ ʧʝʨʝʢʨʠʪʪʷ ʪʦʨʬʦʚʠʱʘ ʦʩʘʜʘʤʠ ʧʦʢʨʽʚʣʽ ʽ ʧʝʨʝʭʦʜʽ 

ʡʦʛʦ ʫ ʚʠʢʦʧʥʠʡ ʩʪʘʥ, ʨʦʟʱʝʧʣʝʥʥʷ ʧʣʘʩʪʘ ɡ03 ʥʘʙʫʚʘʻ ʩʚʦʛʦ ʟʥʘʯʝʥʥʷ. ɺʽʜʪʘʢ 

ʪʦʨʬʦʚʠʱʝ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʚ ʛʝʦʣʦʛʽʯʥʝ ʪʽʣʦ. ʎʝʡ ʝʪʘʧ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʟʤʽʥʦʶ 

ʩʪʘʙʽʣʴʥʦʛʦ ʨʝʞʠʤʫ ʪʦʨʬʦʥʘʛʨʦʤʘʜʞʝʥʥʷ ʥʘ ʨʝʞʠʤ ʥʘʨʦʱʫʚʘʥʥʷ ʧʦʪʫʞʥʦʩʪʽ 

ʪʝʨʠʛʝʥʥʠʭ ʫʪʚʦʨʝʥʴ ʚ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʧʣʦʱʽ, ʚʥʘʩʣʽʜʦʢ ʫʩʧʘʜʢʦʚʘʥʦʛʦ ʦʧʫʩʢʘʥʥʷ 

ʜʦʣʠʥʦʧʦʜʽʙʥʦʛʦ ʟʥʠʞʝʥʥʷ. ɺʦʜʥʦʯʘʩ ʟʙʽʣʴʰʝʥʥʷ ʘʤʧʣʽʪʫʜʠ ʦʧʫʩʢʘʥʥʷ ʧʘʣʝʦʜʦʣʠʥʠ 

ʟʤʽʱʫʻʪʴʩʷ ʚ ʧʽʚʜʝʥʥʦʤʫ ʥʘʧʨʷʤʢʫ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʤʽʛʨʘʮʽʶ ʧʘʣʝʦʨʫʩʣʘ. ɿʘʛʘʣʦʤ ʮʝ 

ʧʨʦʷʚʠʣʦʩʷ ʚ ʧʽʜʚʠʱʝʥʽʡ ʪʦʚʱʠʥʽ ʘʣʶʚʽʶ ʽ ʚʫʛʣʝʥʦʩʥʠʭ ʚʽʜʢʣʘʜʽʚ, ʷʢʽ ʧʽʜʩʪʠʣʘʶʪʴ 

ʚʘʧʥʷʢ V1 ʚ ʦʙʣʘʩʪʽ ʧʘʣʝʦʜʦʣʠʥʠ, ʪʘ ʚ ʘʢʫʤʫʣʷʪʠʚʥʦ-ʪʝʢʪʦʥʽʯʥʦʤʫ ʨʦʟʱʝʧʣʝʥʥʽ 

ʚʫʛʽʣʴʥʦʛʦ ʧʣʘʩʪʘ ɡ03 ʥʘ ʜʚʘ ʧʣʘʩʪʠ. ɿʘʚʝʨʰʫʻʪʴʩʷ ʪʨʝʪʽʡ ʝʪʘʧ ʟʤʽʥʦʶ ʫʤʦʚ 

ʥʘʛʨʦʤʘʜʞʝʥʥʷ ʦʩʘʜʽʚ ʥʘ ʤʦʨʩʴʢʽ ʽ ʬʦʨʤʫʚʘʥʥʷʤ ʧʣʘʩʪʘ ʚʘʧʥʷʢʫ V1, ʷʢʠʡ ʻ ʚʝʨʭʥʴʦʶ 

ʤʝʞʝʶ ʨʝʛʨʝʩʠʚʥʦʛʦ ʤʘʢʨʦʮʠʢʣʫ ɡ03ïV1 (ʮʠʢʣ ʪʨʝʪʴʦʛʦ ʧʦʨʷʜʢʫ) (ʐʫʣʴʛʘ ʠ ʜʨ., 1996). 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʪʘ ʜʘʥʽ ʙʫʨʽʥʥʷ ʧʦʣʴʩʴʢʦʾ ʩʚʝʨʜʣʦʚʠʥʠ ʉʘʚʽʥ ɯɻ-1, ʷʢʘ ʧʨʦʙʫʨʠʣʘ 

ʚʫʛʽʣʴʥʠʡ ʧʣʘʩʪ ʧʦʪʫʞʥʽʩʪʶ 2,0 ʤ, ʨʦʟʪʘʰʦʚʘʥʠʡ ʤʘʡʞʝ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʜʝʥʫʜʦʚʘʥʽʡ 

ʧʦʚʝʨʭʥʽ ʧʽʟʥʴʦʛʦ ʧʘʣʝʦʟʦʶ (Musiağ & Tabor, 1988), ʧʽʜʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʚʢʘʟʘʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʫʪʚʦʨʝʥʥʷ ʥʠʞʥʴʦʾ ʚʫʛʣʝʥʦʩʥʦʾ ʧʽʜʬʦʨʤʘʮʽʾ ʧʽʚʥʽʯʥʦʛʦ ʧʨʦʜʦʚʞʝʥʥʷ ʃɺɹ 

ʽʩʥʫʚʘʣʠ ʪʘʢʦʞ ʽ ʥʘ ʧʨʠʢʦʨʜʦʥʥʽʡ ʪʝʨʠʪʦʨʽʾ ʃʶʙʣʽʥʩʴʢʦʛʦ ʙʘʩʝʡʥʫ.  

ɺʠʩʥʦʚʢʠ. ʋ ʃʴʚʽʚʩʴʢʦ-ɺʦʣʠʥʩʴʢʦʤʫ ʙʘʩʝʡʥʽ ʥʘ ʪʝʨʠʪʦʨʽʾ ʂʦʚʝʣʴʩʴʢʦʾ 

ʚʫʛʣʝʥʦʩʥʦʾ ʧʣʦʱʽ ʚʩʪʘʥʦʚʣʝʥʦ ʦʩʦʙʣʠʚʠʡ ʪʠʧ ʪʦʨʬʦʥʘʛʨʦʤʘʜʞʝʥʥʷ, ʭʘʨʘʢʪʝʨʥʠʡ ʜʣʷ 

ʧʣʘʪʬʦʨʤʥʠʭ ʚʫʛʣʝʥʦʩʥʠʭ ʬʦʨʤʘʮʽʡ. ɺ ʾʾ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʽʩʥʫʚʘʣʦ ʥʘʡʙʽʣʴʰ 

ʫʩʧʘʜʢʦʚʘʥʝ ʦʧʫʩʢʘʥʥʷ, ʷʢʝ ʦʙʫʤʦʚʠʣʦ ʟʙʽʣʴʰʝʥʥʷ ʧʦʪʫʞʥʦʩʪʽ ʚʫʛʣʝʥʦʩʥʠʭ ʚʽʜʢʣʘʜʽʚ ʽ 

ʨʦʟʱʝʧʣʝʥʥʷ ʚʫʛʽʣʴʥʦʛʦ ʧʣʘʩʪʘ ɡ03 ʘʢʫʤʫʣʷʪʠʚʥʦ-ʪʝʢʪʦʥʽʯʥʦʛʦ ʪʠʧʫ ʥʘ ʜʚʘ 

ʢʦʥʜʠʮʽʡʥʠʭ ʧʣʘʩʪʘ ʚʫʛʽʣʣʷ ɡ03ʥ ʽ ɡ03ʚ, ʷʢʽ ʫʪʚʦʨʶʶʪʴ ʧʦʝʪʘʧʥʫ ʥʝʦʜʥʦʨʘʟʦʚʫ 

ʙʽʬʫʨʢʘʮʽʶ.  

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʽ ʧʨʦʚʝʜʝʥʽ ʧʘʣʝʦʨʝʢʦʥʩʪʨʫʢʮʽʾ ʫʪʦʯʥʶʶʪʴ ʽ ʜʦʧʦʚʥʶʶʪʴ 

ʽʩʥʫʶʯʽ ʫʷʚʣʝʥʥʷ ʧʨʦ ʢʘʨʙʦʥʦʚʝ ʚʫʛʣʝʥʘʛʨʦʤʘʜʞʝʥʥʷ ʥʘ ʧʽʚʜʝʥʥʦʤʫ ʟʘʭʦʜʽ 

ʉʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ ʽ ʩʣʘʙʦʚʠʚʯʝʥʠʡ ʜʝʣʴʪʦʚʠʡ ʪʠʧ ʪʦʨʬʦʥʘʛʨʦʤʘʜʞʝʥʥʷ. 

ʋ ʧʨʠʢʣʘʜʥʦʤʫ ʘʩʧʝʢʪʽ ʚʦʥʠ ʤʘʶʪʴ ʟʥʘʯʝʥʥʷ ʫ ʚʠʨʽʰʝʥʥʽ ʧʨʘʢʪʠʯʥʠʭ ʟʘʚʜʘʥʴ, 

ʧʦʚôʷʟʘʥʠʭ ʟ ʧʨʦʛʥʦʟʥʦʶ ʦʮʽʥʢʦʶ ʧʨʦʤʠʩʣʦʚʦʾ ʚʫʛʣʝʥʦʩʥʦʩʪʽ ʛʣʠʙʦʢʠʭ ʛʦʨʠʟʦʥʪʽʚ 

ʃʴʚʽʚʩʴʢʦ-ɺʦʣʠʥʩʴʢʦʛʦ ʢʘʤôʷʥʦʚʫʛʽʣʴʥʦʛʦ ʙʘʩʝʡʥʫ.  
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During fieldwork aimed at detecting the level of soil contamination in the Kryvyi Rih 

district, magnetic scanning was conducted using the KM-7 kappameter. Various values of 

volumetric magnetic susceptibility were recorded across four analytical profiles, as well as 

within each profile. It was found that, compared to the control profile, the studied soils 

contain a significantly higher amount of magnetic particles: the average value of 

volumetric magnetic susceptibility is 4 to 30 times higher. 

 

CAPAMETRY FOR SOLVING ENVIRONMENTAL AND GEOLOGICAL 

PROBLEMS IN KRYVYI RIH MINING REGION S 

 

Kharytonov V.M., Stetsenko V.V., Kharytonov D.V. 

 

ɺʩʪʫʧ. ʅʝʩʧʨʠʷʪʣʠʚʘ ʝʢʦʣʦʛʽʯʥʘ ʩʠʪʫʘʮʽʷ ʚ ʤʝʞʘʭ ʂʨʠʚʦʨʽʟʴʢʦʛʦ ʨʝʛʽʦʥʫ ʻ 

ʚʘʞʣʠʚʠʤ ʧʠʪʘʥʥʷʤ, ʦʩʢʽʣʴʢʠ ʚʽʥ ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʙʽʣʴʰ ʪʝʭʥʦʛʝʥʥʦ ʥʘʚʘʥʪʘʞʝʥʠʭ ʚ 

ʋʢʨʘʾʥʽ. ʆʩʥʦʚʥʽ ʧʨʦʙʣʝʤʠ ʧʦʚôʷʟʘʥʽ ʟ ʜʽʷʣʴʥʽʩʪʶ ʛʽʨʥʠʯʦʜʦʙʫʚʥʠʭ ʪʘ ʤʝʪʘʣʫʨʛʽʡʥʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʘʢʦʧʠʯʝʥʥʷ ʚʝʣʠʯʝʟʥʠʭ ʦʙʩʷʛʽʚ ʚʽʜʭʦʜʽʚ, ʟʘʙʨʫʜʥʝʥʥʷ 

ˇʨʫʥʪʽʚ, ʚʦʜʠ ʪʘ ʧʦʚʽʪʨʷ, ʘ ʪʘʢʦʞ ʧʦʨʫʰʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʧʨʦʮʝʩʽʚ. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʨʝʛʽʦʥʫ, ʥʝʦʙʭʽʜʥʦ ʧʦʩʪʽʡʥʦ ʧʨʦʚʦʜʠʪʠ ʦʮʽʥʢʫ ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ʡʦʛʦ 

ʪʝʨʠʪʦʨʽʾ, ʦʩʦʙʣʠʚʦ ʪʠʭ ʯʘʩʪʠʥ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʥʘʡʛʽʨʰʦʤʫ ʧʦʣʦʞʝʥʥʽ. ʎʝ ʜʦʟʚʦʣʠʪʴ 

ʙʽʣʴʰ ʜʦʮʽʣʴʥʦ ʩʧʨʷʤʫʚʘʪʠ ʬʽʥʘʥʩʦʚʽ ʨʝʩʫʨʩʠ ʜʣʷ ʧʦʩʣʘʙʣʝʥʥʷ ʥʝʛʘʪʠʚʥʦʛʦ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ. ɺʘʞʣʠʚʦ ʪʘʢʦʞ ʫʜʦʩʢʦʥʘʣʶʚʘʪʠ ʤʝʪʦʜʦʣʦʛʽʾ ʦʮʽʥʢʠ ʩʪʘʥʫ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽ ʟʘʙʝʟʧʝʯʠʪʠ ʝʬʝʢʪʠʚʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʜʣʷ ʧʨʠʡʥʷʪʪʷ 

ʨʘʮʽʦʥʘʣʴʥʠʭ ʨʽʰʝʥʴ. 

ɺ ʤʝʞʘʭ ʂʨʠʚʦʨʽʟʴʢʦʛʦ ʙʘʩʝʡʥʫ ʘʢʪʠʚʥʦ ʚʝʜʝʪʴʩʷ ʚʠʜʦʙʫʪʦʢ ʙʽʜʥʠʭ ʟʘʣʽʟʥʠʭ ʨʫʜ 

ʚʽʜʢʨʠʪʠʤ ʩʧʦʩʦʙʦʤ. ʑʦʨʽʯʥʦ ʦʙʩʷʛ ʜʦʙʫʪʦʾ ʛʽʨʥʠʯʦʾ ʤʘʩʠ ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 100 ʤʣʥ 

ʪ, ʟ ʥʠʭ ʫ ʚʽʜʚʘʣʠ ʩʢʣʘʜʫʻʪʴʩʷ ʙʣʠʟʴʢʦ 45 ʤʣʥ ʪ ʧʦʨʽʜ. ɯʥʰʠʤ ʜʞʝʨʝʣʦʤ ʟʘʙʨʫʜʥʝʥʥʷ 

ʜʦʚʢʽʣʣʷ ʻ ʰʣʘʤʦʩʭʦʚʠʱʘ, ʜʝ ʱʦʨʽʯʥʦ ʥʘʢʦʧʠʯʫʻʪʴʩʷ ʧʦʥʘʜ 35 ʤʣʥ ʪ ʚʽʜʭʦʜʽʚ 

ʧʝʨʝʨʦʙʢʠ ʟʘʣʽʟʠʩʪʠʭ ʢʚʘʨʮʠʪʽʚ. ʉʝʨʝʜ ʪʠʧʽʚ ʧʦʨʫʰʝʥʥʷ ʧʨʠʨʦʜʥʦʛʦ ʩʪʘʥʫ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʤʝʞʘʭ ʨʝʛʽʦʥʫ ʚʠʷʚʣʝʥʽ: ʛʝʦʤʝʭʘʥʽʯʥʠʡ, 

ʛʽʜʨʦʜʠʥʘʤʽʯʥʠʡ, ʘʝʨʦʜʠʥʘʤʽʯʥʠʡ ʽ ʙʽʦʤʦʨʬʦʣʦʛʽʯʥʠʡ, ʜʦ ʛʨʫʧ ʟʘʙʨʫʜʥʝʥʥʷ ʚʽʜʥʝʩʝʥʽ: 

ʣʽʪʦʩʬʝʨʥʝ, ʛʽʜʨʦʩʬʝʨʥʝ, ʘʪʤʦʩʬʝʨʥʝ ʽ ʙʽʦʮʝʥʦʪʠʯʥʝ. 

ʉʘʤʝ ʟ ʘʪʤʦʩʬʝʨʥʠʤ ʟʘʙʨʫʜʥʝʥʥʷʤ ʧʦʚôʷʟʘʥʝ ʥʘʜʭʦʜʞʝʥʥʷ ʫ ʧʨʠʟʝʤʥʠʡ 

ʧʦʚʽʪʨʷʥʠʡ ʰʘʨ ʪʝʭʥʦʛʝʥʥʠʭ ʛʘʟʽʚ, ʨʽʜʢʠʭ ʽ ʪʚʝʨʜʠʭ ʟʘʙʨʫʜʥʶʚʘʯʽʚ ʫ ʜʠʩʧʝʨʩʥʽʡ ʬʦʨʤʽ, 

ʫ ʪʦʤʫ ʯʠʩʣʽ ʩʠʣʴʥʦʤʘʛʥʽʪʥʠʭ ʬʘʟ (ʫʣʘʤʢʠ ʽʥʜʠʚʽʜʽʚ ʽ ʘʛʨʝʛʘʪʽʚ ʤʘʛʥʝʪʠʪʫ, ʘ ʪʘʢʦʞ 

ʤʘʛʥʝʪʠʪ-ʚʤʽʩʥʠʭ ʧʦʨʽʜ ʽ ʨʫʜ). ʈʽʚʝʥʴ ʟʘʙʨʫʜʥʝʥʥʷ ʤʘʛʥʽʪʥʠʤʠ ʯʘʩʪʠʥʢʘʤʠ ˇʨʫʥʪʽʚ 

ʤʦʞʥʘ ʚʠʷʚʠʪʠ ʤʝʪʦʜʦʤ ʤʘʛʥʽʪʥʦʛʦ ʩʢʘʥʫʚʘʥʥʷ. ʉʝʨʝʜ ʧʝʨʝʚʘʛ ʤʝʪʦʜʫ ð ʡʦʛʦ 

ʯʫʪʣʠʚʽʩʪʴ, ʝʢʩʧʨʝʩʥʽʩʪʴ, ʧʦʨʪʘʪʠʚʥʽʩʪʴ ʽ ʚʠʩʦʢʘ ʢʦʤʫʥʽʢʘʪʠʚʥʽʩʪʴ ʘʧʘʨʘʪʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ. ɺʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʦʣʦʛʽʾ ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʘʥʫ ʜʦʚʢʽʣʣʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʢʦʤʧʣʝʢʩʫ ʤʝʪʦʜʽʚ ʻ ʘʢʪʫʘʣʴʥʠʤ ʧʨʠʢʣʘʜʥʠʤ ʧʠʪʘʥʥʷʤ. 

ɸʥʘʣʽʟ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʴ, ʬʦʨʤʫʣʶʚʘʥʥʷ ʧʨʦʙʣʝʤʠ, ʘʢʪʫʘʣʴʥʽʩʪʴ ʾʾ 

ʚʠʨʽʰʝʥʥʷ. ɼʦʩʣʽʜʞʝʥʥʷ ʤʝʪʦʜʦʤ ʤʘʛʥʽʪʥʦʛʦ ʩʢʘʥʫʚʘʥʥʷ, ʪʦʙʪʦ ʟʯʠʪʫʚʘʥʥʷʤ 

ʤʘʛʥʽʪʥʦʾ ʽʥʬʦʨʤʘʮʽʾ (ʽʥʜʫʢʮʽʷ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʊ, ʤʘʛʥʽʪʥʘ ʩʧʨʠʡʥʷʪʣʠʚʽʩʪʴ ʪʦʱʦ) 
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99 

 

ʤʘʛʥʽʪʦʤʝʪʨʠʯʥʠʤʠ ʧʨʠʣʘʜʘʤʠ, ʥʘʧʨʠʢʣʘʜ, ʤʘʛʥʽʪʦʤʝʪʨʦʤ ʯʠ ʢʘʧʘʤʝʪʨʦʤ, ʧʨʦʚʦʜʷʪʴ 

ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʨʽʟʥʠʭ ʧʨʠʢʣʘʜʥʠʭ ʟʘʚʜʘʥʴ. ʊʘʢ, ʚ ʨʦʙʦʪʽ (ʈʝʰʝʪʥʠʢ, 2020) ʥʘʚʝʜʝʥʦ 

ʨʝʟʫʣʴʪʘʪʠ ʩʢʘʥʫʚʘʥʥʷ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʚ ʤʝʞʘʭ ʜʽʣʷʥʢʠ, ʩʢʣʘʜʝʥʦʾ ʤʽʛʤʘʪʠʪʘʤʠ 

(ɻʘʡʩʠʥʩʴʢʠʡ ʙʣʦʢ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪ). ɸʚʪʦʨ ʟʘʟʥʘʯʠʚ, ʱʦ ʩʝʨʝʜ ʦʩʥʦʚʥʦʾ ʤʘʩʠ ʧʦʨʽʜ, 

ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʥʝʚʠʩʦʢʠʤʠ ʟʥʘʯʝʥʥʷ ʤʘʛʥʽʪʥʦʾ ʩʧʨʠʡʥʷʪʣʠʚʦʩʪʽ, ʚʠʷʚʣʝʥʽ 

ʢʩʝʥʦʣʽʪʠ ʟ ʚʠʩʦʢʠʤ ʟʥʘʯʝʥʥʷʤ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ. ʊʦʙʪʦ, ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʤʘʛʥʽʪʦʤʝʪʨʠʯʥʦʛʦ ʤʝʪʦʜʫ ʙʫʣʘ ʚʠʷʚʣʝʥʘ ʪʦʥʢʘ ʩʪʨʫʢʪʫʨʘ ʘʥʦʤʘʣʽʡ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ. 

ɺ ʧʫʙʣʽʢʘʮʽʾ (ʄʘʢʩʠʤʯʫʢ ʪʘ ʽʥ., 2006) ʚʠʩʚʽʪʣʝʥʽ ʜʘʥʽ ʧʨʦ ʤʘʛʥʽʪʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʦʾ ʯʘʩʪʠʥʠ ʇʝʨʝʜʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ. ɿʘ ʜʦʧʦʤʦʛʦʶ 

ʤʘʛʥʽʪʦʤʝʪʨʽʾ ʢʝʨʥʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʩʚʝʨʜʣʦʚʠʥ, ʘ ʪʘʢʦʞ ʜʝʷʢʠʭ 

ʚʽʜʩʣʦʥʝʥʴ ʥʘ ʙʝʨʝʛʘʭ ʨ. ɼʥʽʩʪʝʨ, ʙʫʣʘ ʚʠʷʚʣʝʥʘ ʚʝʨʪʠʢʘʣʴʥʘ ʜʠʬʝʨʝʥʮʽʘʮʽʷ ʦʩʘʜʦʚʠʭ 

ʧʦʨʽʜ. 

ʈʦʙʦʪʠ (ʂʨʠʚʘ, ʄʘʢʩʠʤʯʫʢ, 2007; ʂʨʠʚʘ, ʅʝʩʪʝʨʝʥʢʦ, 2012) ʧʨʠʩʚʷʯʝʥʽ 

ʤʘʛʥʽʪʦʤʝʪʨʠʯʥʠʤ ʜʦʩʣʽʜʞʝʥʥʷʤ ʫʪʚʦʨʝʥʴ ɼʥʽʧʨʦʚʩʴʢʦ-ɼʦʥʝʮʴʢʦʾ ʟʘʧʘʜʠʥʠ. ɸʚʪʦʨʘʤʠ 

ʚʠʨʽʰʝʥʽ ʧʠʪʘʥʥʷ ʨʦʟʯʣʝʥʫʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʨʽʟʥʠʮʽ ʤʘʛʥʽʪʥʦʾ ʩʧʨʠʡʥʷʪʣʠʚʦʩʪʽ: ʘ) 

ʚʽʟʝʡʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ ʧʦ ʚʝʨʪʠʢʘʣʽ ʽ ʣʘʪʝʨʘʣʽ; ʙ) ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʥʘʩʠʯʝʥʠʭ ʚʦʜʦʶ ʽ ʛʘʩʦʤ 

(ʝʢʩʧʝʨʠʤʝʥʪʠ ʟ ʢʝʨʥʦʚʠʤ ʤʘʪʝʨʽʘʣʦʤ). ɿʘʩʪʦʩʫʚʘʚʰʠ ʢʘʧʘʤʝʪʨʽʶ ʘʚʪʦʨʘʤ ʨʦʙʦʪʠ 

(ʂʨʠʚʘ, ʆʥʫʬʨʠʰʠʥ, 2013) ʚʜʘʣʦʩʷ ʫʪʦʯʥʠʪʠ ʬʘʮʽʘʣʴʥʽ ʛʨʘʥʠʮʽ ʧʨʠʦʩʴʦʚʦʾ ʟʦʥʠ ɼɼɿ. 

ɼʦʩʣʽʜʞʝʥʥʷ ˇʨʫʥʪʽʚ ʥʘ ʂʨʠʚʦʨʽʞʞʽ ʧʨʦʚʦʜʠʣʠʩʴ ʟ ʚʠʟʥʘʯʝʥʥʷʤ ʚʤʽʩʪʫ ʚ ʥʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ: ʦʢʨʝʤʽ ʭʽʤʽʯʥʽ ʝʣʝʤʝʥʪʠ, ʦʩʦʙʣʠʚʦ ʚʘʞʢʽ 

ʤʝʪʘʣʠ, ʘ ʪʘʢʦʞ ʫʣʘʤʢʠ ʤʽʥʝʨʘʣʽʚ ʽ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ (ʪʝʭʥʦʢʣʘʩʪʠ). ɸʚʪʦʨʠ ʨʦʙʦʪʠ 

(ɭʚʛʨʘʰʢʽʥʘ ʪʘ ʽʥ., 2009) ʚʽʜʟʥʘʯʘʶʪʴ ʧʝʨʝʚʠʱʝʥʥʷ ʚʤʽʩʪʫ Cu, Fe, Zn, Mn, Pb ʽ Ni ʚ 

ˇʨʫʥʪʘʭ ʪʝʨʠʪʦʨʽʾ, ʷʢʘ ʧʨʠʣʷʛʘʻ ʜʦ ʭʚʦʩʪʦʩʭʦʚʠʱʘ ʇʈɸʊ çʇʽʚʥʽʯʥʠʡ ʛʽʨʥʠʯʦ-

ʟʙʘʛʘʯʫʚʘʣʴʥʠʡ ʢʦʤʙʽʥʘʪè. ʋ ʨʦʙʦʪʽ (ʉʘʚʦʩʴʢʦ, 2016) ʘʚʪʦʨ ʧʦʷʩʥʶʻ ʥʘʜʤʽʨʥʫ ʢʽʣʴʢʽʩʪʴ 

ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʚ ˇʨʫʥʪʘʭ ʂʨʠʚʦʨʽʞʞʷ ʘʪʤʦʩʬʝʨʥʠʤ ʟʘʙʨʫʜʥʝʥʥʷʤ. ɿʘ ʡʦʛʦ ʜʘʥʠʤʠ 

ʱʦʨʽʯʥʠʡ ʦʙʩʷʛ ʟʘʣʽʟʘ, ʱʦ ʥʘʜʭʦʜʷʪʴ ʘʝʨʘʣʴʥʠʤ ʩʧʦʩʦʙʦʤ, ʥʘʨʘʭʦʚʫʻ ʜʝʩʷʪʢʠ ʪʠʩ. ʪʦʥ. 

ʉʝʨʝʜ ʽʥʰʠʭ ʟʘʙʨʫʜʥʶʚʘʯʽʚ ʥʠʤ ʚʽʜʤʽʯʝʥʽ Mn, Zn, Pb, Cu, Ni, Cd. ʈʝʟʫʣʴʪʘʪʠ ʚʠʚʯʝʥʥʷ 

ʩʢʣʘʜʫ ˇʨʫʥʪʽʚ ʧʽʚʜʝʥʥʦʾ ʯʘʩʪʠʥʠ ʤ. ʂʨʠʚʦʛʦ ʈʦʛʫ, ʱʦ ʚʠʩʚʽʪʣʝʥʽ ʫ ʨʦʙʦʪʽ (ʉʪʝʮʝʥʢʦ 

ʪʘ ʽʥ., 2022) ʩʚʽʜʯʘʪʴ ʧʨʦ ʟʘʙʨʫʜʥʝʥʥʷ ˇʨʫʥʪʽʚ ʫʣʘʤʢʘʤʠ ʟʘʣʽʟʠʩʪʠʭ ʢʚʘʨʮʠʪʽʚ, 

ʢʨʠʩʪʘʣʽʯʥʠʭ ʩʣʘʥʮʽʚ, ʘ ʪʘʢʦʞ ʦʢʨʝʤʠʭ ʤʽʥʝʨʘʣʽʚ (ʤʘʛʥʝʪʠʪ, ʢʫʤʽʥʛʪʦʥʽʪ, ʢʚʘʨʮ, 

ʛʨʘʬʽʪ). ʊʨʘʧʣʷʶʪʴʩʷ ʟʘ ʾʭ ʜʘʥʠʤʠ, ʪʘʢʦʞ, ʫʣʘʤʢʠ ʰʣʘʢʫ, ʢʘʤôʷʥʦʛʦ ʚʫʛʽʣʣʷ, ʤʝʪʘʣʝʚʽ ʽ 

ʩʢʣʷʥʽ ʢʫʣʴʢʠ, ʩʪʘʣʝʚʽ ʢʦʨʦʣʴʢʠ. ʂʘʧʘʤʝʪʨʽʷ ˇʨʫʥʪʽʚ ʂʨʠʚʦʨʽʞʞʷ ʘʚʪʦʨʘʤʠ ʧʫʙʣʽʢʘʮʽʡ 

ʥʝ ʧʨʦʚʦʜʠʣʘʩʷ. 

ɹʽʦʣʦʛʽʯʥʘ ʨʦʣʴ ʟʘʣʽʟʘ ʜʫʞʝ ʚʘʞʣʠʚʘ. ʁʦʛʦ ʥʝʩʪʘʯʘ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʨʦʩʣʠʥʠ 

ʽ ʥʘ ʦʨʛʘʥʽʟʤ ʣʶʜʠʥʠ. ʇʨʦʪʝ, ʥʘʜʣʠʰʦʢ ʟʘʣʽʟʘ ʻ ʪʘʢʦʞ ʥʘʜʟʚʠʯʘʡʥʦ ʥʝʙʝʟʧʝʯʥʠʤ 

ʩʪʘʥʦʤ, ʧʨʠ ʷʢʦʤʫ ʤʦʞʣʠʚʠʡ ʨʦʟʚʠʪʦʢ ʥʠʟʢʠ ʧʘʪʦʣʦʛʽʡ: ʮʠʨʦʟ ʧʝʯʽʥʢʠ, ʦʥʢʦʣʦʛʽʯʥʽ 

ʟʘʭʚʦʨʶʚʘʥʥʷ, ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ. ʉʠʥʜʨʦʤ ʥʘʜʣʠʰʢʦʚʦʛʦ ʥʘʢʦʧʠʯʝʥʥʷ ʟʘʣʽʟʘ ʥʘʟʠʚʘʶʪʴ 

ʛʝʤʦʭʨʦʤʘʪʦʟʦʤ. ʆʜʥʦʶ ʟ ʡʦʛʦ ʧʨʠʯʠʥ ʻ ʥʘʜʤʽʨʥʝ ʥʘʜʭʦʜʞʝʥʥʷ ʟʘʣʽʟʘ ʚ ʦʨʛʘʥʽʟʤ: ʘ) 

ʚʥʘʩʣʽʜʦʢ ʪʨʠʚʘʣʦʾ ʪʝʨʘʧʽʾ ʧʨʝʧʘʨʘʪʘʤʠ ʟʘʣʽʟʘ; ʙ) ʚʞʠʚʘʥʥʷ ʚʦʜʠ ʟ ʧʽʜʚʠʱʝʥʠʤ ʚʤʽʩʪʦʤ 

ʮʴʦʛʦ ʝʣʝʤʝʥʪʫ; ʚ) ʽʥʛʘʣʷʮʽʡʥʝ ʥʘʜʭʦʜʞʝʥʥʷ ʫ ʩʢʣʘʜʽ ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʘʝʨʦʟʦʣʶ. ɸʚʪʦʨʠ 

ʨʦʙʦʪʠ (ʄʠʭʘʡʣʠʢ, ʃʫʙʷʥʦʚʘ, 2001) ʪʘʢʦʞ ʟʚʝʨʪʘʶʪʴ ʫʚʘʛʫ, ʱʦ ʫ ʛʨʫʧʽ ʨʠʟʠʢʫ ʥʘ 

ʨʦʟʚʠʪʦʢ ʥʘʜʙʘʥʦʛʦ ʛʝʤʦʭʨʦʤʘʪʦʟʫ, ʟʥʘʭʦʜʷʪʴʩʷ ʤʝʰʢʘʥʮʽ ʨʝʛʽʦʥʽʚ ʟ ʧʨʦʤʠʩʣʦʚʠʤʠ 

ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʟ ʚʠʜʦʙʫʪʢʫ ʟʘʣʽʟʥʦʾ ʨʫʜʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʫʩʝ ʥʘʩʝʣʝʥʥʷ ʤʽʩʪʘ ʂʨʠʚʦʛʦ 

ʈʦʛʫ ʽ ʥʘʙʣʠʞʝʥʠʭ ʪʝʨʠʪʦʨʽʡ ʟʥʘʭʦʜʷʪʴʩʷ ʧʽʜ ʜʽʻʶ ʯʠʥʥʠʢʽʚ ʨʦʟʚʠʪʢʫ ʩʠʥʜʨʦʤʫ 

ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʟʘʣʽʟʦʤ. 

ʄʝʪʘ ʧʫʙʣʽʢʘʮʽʾ ʘʚʪʦʨʽʚ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʨʽʚʝʥʴ ʟʘʙʨʫʜʥʝʥʥʷ ʤʘʛʥʝʪʠʪ-ʚʤʽʩʥʠʤʠ 

ʯʘʩʪʠʥʢʘʤʠ ˇʨʫʥʪʽʚ ʧʦʙʣʠʟʫ ʦʥʦʛʦ ʟʽ ʰʣʘʤʦʩʭʦʚʠʱ ʫ ʧʽʚʜʝʥʥʽʡ ʯʘʩʪʠʥʽ ʤ. ʂʨʠʚʠʡ ʈʽʛ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʢʘʧʘʤʝʪʨʫ. 

ʌʘʢʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ ʪʘ ʤʝʪʦʜʦʣʦʛʽʷ ʜʦʩʣʽʜʞʝʥʴ. ɺ ʦʩʥʦʚʫ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʠ 

ʧʦʢʣʘʜʝʥʽ ʜʘʥʽ ʤʘʛʥʽʪʥʦʛʦ ʩʢʘʥʫʚʘʥʥʷ ʫ 4 ʧʨʦʬʽʣʷʭ. ɺ ʢʦʞʥʦʤʫ ʟ ʥʠʭ ʥʘʨʘʭʦʚʫʚʘʣʦʩʴ 
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ʧʦ 11 ʪʦʯʦʢ ʩʧʦʩʪʝʨʝʞʝʥʴ. ʇʨʦʬʽʣʽ ʨʦʟʪʘʰʦʚʫʚʘʣʠʩʷ ʧʽʚʜʝʥʥʽʰʝ ʰʣʘʤʦʩʭʦʚʠʱʘ. ɼʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʦʙôʻʤʥʦʾ ʤʘʛʥʽʪʥʦʾ ʩʧʨʠʡʥʷʪʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʦ ʢʘʧʘʤʝʪʨ KM-7. ʈʝʞʠʤ 

ʩʢʘʥʫʚʘʥʥʷ çʪʦʯʢʦʚʠʡè. ɼʣʷ ʧʦʨʽʚʥʷʥʥʷ ʙʫʚ ʧʨʦʡʜʝʥʠʡ ʧʨʦʬʽʣʴ ʧʦʙʣʠʟʫ ʚʽʜʚʘʣʫ 

ʛʨʘʥʽʪʥʦʛʦ ʢʘʨôʻʨʫ, ʷʢʠʡ ʥʘʣʽʯʫʚʘʚ 5 ʪʦʯʦʢ ʚʠʤʽʨʶʚʘʥʥʷ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ɿʘʛʘʣʴʥʠʡ ʽʥʪʝʨʚʘʣ ʢʦʣʠʚʘʥʥʷ ʟʥʘʯʝʥʴ 

ʦʙôʻʤʥʦʾ ʤʘʛʥʽʪʥʦʾ ʩʧʨʠʡʥʷʪʣʠʚʦʩʪʽ ʩʪʘʥʦʚʠʪʴ (*10-3 ʦʜ. ʉɯ) +8,93õ+241,7, ʚ ʩʝʨʝʜʥʴʦʤʫ 

ð +40,39 (ʪʘʙʣ. 1, ʨʠʩ. 1). 

 

ʊʘʙʣʠʮʷ 1 ɿʥʘʯʝʥʥʷ ʦʙôʻʤʥʦʾ ʤʘʛʥʽʪʥʦʾ ʩʧʨʠʡʥʷʪʣʠʚʦʩʪʽ (ɢ*10Ėʽ, ʦʜ. ʉɯ) ʫ 

ʪʦʯʢʘʭ ʚʠʤʽʨʶʚʘʥʥʷ (ʪ.ʚ.) ʧʨʦʬʽʣʝʡ ʢʘʧʦʤʝʪʨʽʾ 

ˉ 
ʪ.ʚ. 

ʇʨʦʬʽ
ʣʴ ɯ 

ʇʨʦʬʽʣ
ʴ ɯɯ 

ʇʨʦʬʽʣʴ 
ɯɯɯ 

ʇʨʦʬʽʣʴ IV ʂʦʥʪʨʦʣʴʥʠʡ ʧʨʦʬʽʣʴ 

1 
+103,1
2 +39,14 +17,26 +33,42 2,37 

2 +95,04 +104,50 +64,78 +32,14 +3,79 

3 +74,16 +32,64 +29,63 +28,46 +1,45 

4 
+241,7
0 +27,65 +24,95 +18,19 +2,47 

5 +78,66 +41,51 +26,17 +12,92 3,24 

6 +51,00 +40,12 +18,15 +20,1  

7 +43,39 +31,72 +27,82 +31,99  

8 +69,91 +25,81 +22,49 +13,52  

9 +43,02 +23,69 +20,46 +8,93  

10 +24,13 +26,55 +24,96 +12,28  

11 +24,63 +15,96 +14,75 +15,62  

ʈʠʩ. 1. ʂʦʣʠʚʘʥʥʷ ʟʥʘʯʝʥʴ ʦʙôʻʤʥʦʾ ʤʘʛʥʽʪʥʦʾ ʩʧʨʠʡʥʷʪʣʠʚʦʩʪʽ ʫ ʪʦʯʢʘʭ 

ʚʠʤʽʨʶʚʘʥʥʷ ʧʨʦʬʽʣʝʡ ʢʘʧʦʤʝʪʨʽʾ. 

 

ɿʘʟʥʘʯʝʥʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ, ʱʦ ʥʘʡʙʽʣʴʰ ʟʘʙʨʫʜʥʝʥʠʤʠ ʤʘʛʥʽʪʥʠʤʠ ʯʘʩʪʠʥʢʘʤʠ ʻ 

ˇʨʫʥʪʠ, ʧʦ ʷʢʠʭ ʧʨʦʡʜʝʥʠʡ ʧʨʦʬʽʣʴ ɯ, ʷʢʠʡ ʻ ʥʘʡʙʽʣʴʰ ʥʘʙʣʠʞʝʥʠʤ ʜʦ ʰʣʘʤʦʩʭʦʚʠʱʘ. 
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ʄʝʥʰʘ ʫʨʘʞʝʥʽʩʪʴ ˇʨʫʥʪʽʚ ʚʠʷʚʣʝʥʘ ʫ ʪʦʯʢʘʭ ʚʠʤʽʨʶʚʘʥʥʷ ʧʨʦʬʽʣʷ, ʥʘʡʙʽʣʴʰ 

ʚʽʜʜʘʣʝʥʦʛʦ ʚʽʜ ʰʣʘʤʦʩʭʦʚʠʱʘ. ʇʨʦʪʝ, çʩʘʤʠʡ ʯʠʩʪʠʡè ʧʨʦʬʽʣʴ ʧʝʨʝʚʠʱʫʻ 

ʢʦʥʪʨʦʣʴʥʠʡ ʤʘʡʞʝ ʫ 4 ʨʘʟʠ. ʊʘʢʦʞ ʩʣʽʜ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʧʦ ʤʽʨʽ ʚʽʜʜʘʣʝʥʥʷ ʚʽʜ 

ʰʣʘʤʦʩʭʦʚʠʱʘ ʟʘʙʨʫʜʥʝʥʽʩʪʴ ʤʘʛʥʽʪʥʠʤʠ ʯʘʩʪʠʥʢʘʤʠ ˇʨʫʥʪʽʚ ʟʤʝʥʰʫʻʪʴʩʷ ʟ ʨʽʟʥʦʶ 

ʽʥʪʝʥʩʠʚʥʽʩʪʶ. ʊʘʢ, ʜʘʥʽ ʧʦ ʧʨʦʬʽʣʶ ɯɯ ʤʘʡʞʝ ʚʜʚʽʯʽ ʤʝʥʰʽ ʚʽʜ ʧʨʦʬʽʣʷ ɯ. ɸ ˇʨʫʥʪʠ 

ʧʨʦʬʽʣʷ ɯɯɯ çʯʠʩʪʽʰʝè ʚʽʜ ˇʨʫʥʪʽʚ ʧʨʦʬʽʣʷ ɯɯ ʥʘ +10*10-3 ʦʜ. ʉɯ, ʘ ʨʽʟʥʠʮʷ ʤʽʞ ˇʨʫʥʪʘʤʠ 

ʧʨʦʬʽʣʷ ɯɯɯ ʽ ɯV ð ʩʪʘʥʦʚʠʪʴ ʣʠʰʝ +6*10-3 ʦʜ. ʉɯ. ʇʨʠʚʝʨʪʘʻ ʫʚʘʛʫ ʥʝʨʽʚʥʦʤʽʨʥʠʡ 

ʨʦʟʧʦʜʽʣ ʟʥʘʯʝʥʥʷ ʦʙôʻʤʥʦʾ ʤʘʛʥʽʪʥʦʾ ʩʧʨʠʡʥʷʪʣʠʚʦʩʪʽ ʚ ʤʝʞʘʭ ʢʦʞʥʦʛʦ ʟ ʧʨʦʬʽʣʝʡ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʦʢʨʽʤ ʬʨʦʥʪʘʣʴʥʦʛʦ ʛʘʯʢʦʧʦʜʽʙʥʦʛʦ ʟʤʝʥʰʝʥʥʷ ʟʘʙʨʫʜʥʝʥʦʩʪʽ 

ˇʨʫʥʪʽʚ ʤʘʛʥʽʪʥʠʤʠ ʯʘʩʪʠʥʢʘʤʠ (ʱʦ ʻ ʦʯʽʢʫʚʘʥʠʤ ʨʝʟʫʣʴʪʘʪʦʤ), ʚʠʷʚʣʝʥʽ ʧʽʢʦʚʽ 

ʢʦʣʠʚʘʥʥʷ ʟʥʘʯʝʥʴ ʤʘʛʥʽʪʥʦʾ ʩʧʨʠʡʥʷʪʣʠʚʦʩʪʽ ʚ ʦʢʨʝʤʠʭ ʧʨʦʬʽʣʷʭ, ʱʦ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ 

ʨʽʟʥʦʶ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʥʘʜʭʦʜʞʝʥʥʷ ʟʘʙʨʫʜʥʠʢʽʚ ʧʦ ʩʫʙʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʤ ʜʦ ʛʨʝʙʣʽ 

ʰʣʘʤʦʩʭʦʚʠʱʘ ʥʘʧʨʷʤʢʘʤ. 

ɺʠʩʥʦʚʢʠ. ɺʠʷʚʣʝʥʽ ʩʫʪʪʻʚʽ ʨʽʚʥʽ ʟʘʙʨʫʜʥʝʥʥʷ ʤʘʛʥʽʪʥʠʤʠ ʯʘʩʪʠʥʢʘʤʠ ˇʨʫʥʪʽʚ 

ʧʦʙʣʠʟʫ ʦʜʥʦʛʦ ʟʽ ʰʣʘʤʦʩʭʦʚʠʱ, ʨʦʟʪʘʰʦʚʘʥʦʛʦ ʫ ʂʨʠʚʦʨʽʟʴʢʦʤʫ ʨʘʡʦʥʽ. ɺ ʟʘʣʝʞʥʦʩʪʽ 

ʚʽʜ ʘʥʘʣʽʪʠʯʥʦʛʦ ʧʨʦʬʽʣʶ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʦʙôʻʤʥʦʾ ʤʘʛʥʽʪʥʦʾ ʩʧʨʠʡʥʷʪʣʠʚʦʩʪʽ 

ʧʝʨʝʚʠʱʫʻ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʫ ʢʦʥʪʨʦʣʴʥʦʤʫ ʧʨʦʬʽʣʶ ʫ ʨʽʟʥʫ ʢʽʣʴʢʽʩʪʴ ʨʘʟʽʚ ð ʚʽʜ 4 

ʜʦ 30. ʂʘʧʘʤʝʪʨʽʶ ʤʦʞʥʘ ʫʩʧʽʰʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ, ʷʢ ʤʝʪʦʜ ʝʢʩʧʨʝʩʥʦʛʦ ʚʠʷʚʣʝʥʥʷ 

ʨʽʚʥʝʡ ʟʘʙʨʫʜʥʝʥʥʷ ʤʘʛʥʽʪʥʠʤʠ ʯʘʩʪʠʥʢʘʤʠ ˇʨʫʥʪʽʚ ʚ ʤʝʞʘʭ ʛʽʨʥʠʯʦʜʦʙʫʚʥʠʭ ʨʝʛʽʦʥʽʚ, 

ʱʦ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʥʘ ʨʦʟʨʦʙʢʫ ʨʦʜʦʚʠʱ ʤʘʛʥʝʪʠʪ-ʚʤʽʩʥʠʭ ʨʫʜ ʚʽʜʢʨʠʪʠʤ ʩʧʦʩʦʙʦʤ. 

ɺ ʧʦʜʘʣʴʰʦʤʫ ʘʚʪʦʨʠ ʧʣʘʥʫʶʪʴ ʚʩʪʘʥʦʚʠʪʠ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʟʥʘʯʝʥʥʷʤ ʦʙôʻʤʥʦʾ 
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This paper examines gravelites with exotic materials selected in the Hrebeniv Quarry (Lviv 

region, Skole district). Petrographic analysis of these rocks in transparent sections showed 

that the clastic material is represented by quartz, quartzite-like rocks, albite-biotite-chlorite-

quartz schists, and volcanic rocks. Mineral composition and structure features suggest the 

rocks were metamorphosed under conditions of green-schist facies. 

 

GRAVELITES WITH EXOTIC FRAGMENTS IN THE DEPOSITS OF THE STRYI 

FORMATION OF THE SKYBA NAPPE OF THE UKRAINIAN CARPATHIANS 

(HREBENIV QUARRY, LVIV REGION)  

Tsar M. M. 

ɺʩʪʫʧ. ɻʨʘʚʝʣʽʪʠ ʟ ʝʢʟʦʪʠʯʥʠʤʠ ʫʣʘʤʢʘʤʠ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʫ ʬʣʽʰʦʚʠʭ ʚʽʜʢʣʘʜʘʭ 

ʩʪʨʠʡʩʴʢʦʾ ʩʚʽʪʠ ʚ ʨʘʡʦʥʽ ɻʨʝʙʝʥʽʚʩʴʢʦʛʦ ʢʘʨô̒ ʨʫ (ʉʢʦʣʽʚʩʴʢʠʡ ʨʘʡʦʥ ʃʴʚʽʚʩʴʢʦʾ 

ʦʙʣʘʩʪʽ). ʊʫʪ ʩʝʨʝʜ ʚʝʨʭʥʴʦʢʨʝʡʜʦʚʠʭ ʚʽʜʢʣʘʜʽʚ ʪʨʘʧʣʷʶʪʴʩʷ ʧʦʨʦʜʠ ʩʢʣʘʜʝʥʽ ʫʣʘʤʢʘʤʠ 

ʤʝʪʘʤʦʨʬʽʯʥʠʭ ʩʣʘʥʮʽʚ ʪʘ ʽʥʰʠʭ ʝʢʟʦʪʠʯʥʠʭ ʧʦʨʽʜ, ʜʞʝʨʝʣʦ ʧʦʭʦʜʞʝʥʥʷ ʷʢʠʭ ʜʦʩʽ ʥʝ 

ʟôʷʩʦʚʘʥʝ. "ɽʢʟʦʪʠʯʥʠʤʠ" ʥʘʟʠʚʘʶʪʴ ʧʦʨʦʜʠ ʘʙʦ ʾʭ ʫʣʘʤʢʠ, ʷʢʽ ʟʥʘʯʥʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘ 

ʣʽʪʦʣʦʛʽʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʚʽʜ ʬʣʽʰʦʚʠʭ ʪʘ ʤʦʣʘʩʦʚʠʭ ʚʽʜʢʣʘʜʽʚ ʂʘʨʧʘʪ ʽ 

ʇʝʨʝʜʢʘʨʧʘʪʪʷ, ʱʦ ʾʭ ʦʪʦʯʫʶʪʴ (ʌʝʜʫʱʘʢ, 1962). ʎʝʡ ʫʣʘʤʢʦʚʠʡ ʤʘʪʝʨʽʘʣ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʧʝʨʝʚʘʞʥʦ ʟʝʣʝʥʠʤʠ ʤʝʪʘʤʦʨʬʽʯʥʠʤʠ ʩʣʘʥʮʷʤʠ, ʢʚʘʨʮʠʪʘʤʠ ʪʘ 

ʬʽʣʽʪʘʤʠ. 

ɸʥʘʣʽʟ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʴ, ʬʦʨʤʫʣʶʚʘʥʥʷ ʧʨʦʙʣʝʤʠ, ʘʢʪʫʘʣʴʥʽʩʪʴ ʾʾ 

ʚʠʨʽʰʝʥʥʷ, ʟʘʜʘʯʽ ʜʦʩʣʽʜʞʝʥʥʷ. ʋ ʛʝʦʣʦʛʽʯʥʽʡ ʣʽʪʝʨʘʪʫʨʽ ʝʢʟʦʪʠʯʥʽ ʧʦʨʦʜʠ ʤʘʡʞʝ ʥʝ 

ʦʧʠʩʘʥʽ. ɹʽʣʴʰʽʩʪʴ ʜʦʩʣʽʜʥʠʢʽʚ ʣʠʰʝ ʯʘʩʪʢʦʚʦ ʽ ʧʝʨʝʚʘʞʥʦ ʟʘʛʘʣʴʥʦ ʟʛʘʜʫʶʪʴ ʮʽ 

ʚʜ̔ʢʣʘʜʠ ʫ ʩʚʦʾʭ ʧʨʘʮʷʭ. ʉʢʣʘʜ ʽ ʧʦʰʠʨʝʥʥʷ ʢʦʥʛʣʦʤʝʨʘʪʦ-ʛʨʘʚʽʡʥʠʭ ʚʽʜʢʣʘʜʽʚ 

ʚʝʨʭʥʴʦʩʪʨʠʡʩʴʢʦʾ ʩʝʨʽʾ ʉʢʠʙʦʚʦʾ ʟʦʥʠ ʥʘʡʙʽʣʴʰ ʜʝʪʘʣʴʥʦ ʜʦʩʣʽʜʞʫʚʘʣʘ ʃ. ɺ. ʃʽʥʝʮʴʢʘ. 

(ʃʠʥʝʮʢʘʷ, 1963). ɿʦʢʨʝʤʘ ʜʦʩʣʽʜʥʠʮʷ ʦʧʠʩʘʣʘ ʫʣʘʤʢʠ ʢʦʥʛʣʦʤʝʨʘʪʽʚ ʫ ʢʨʘʡʥʽʭ 

ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʠʭ ʽ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʠʭ ʩʢʠʙʘʭ, ʘ ʪʘʢʦʞ ʫ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʉʢʠʙʦʚʦʾ 

ʟʦʥʠ (ʤʝʞʠʨʽʯʯʷ ʆʧʽʨïʇʨʫʪ).  

 ʋ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʉʢʠʙʦʚʦʾ ʟʦʥʠ ʫ ʩʢʣʘʜʽ ʛʨʫʙʦʫʣʘʤʢʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʢʨʽʤ 

ʢʚʘʨʮʫ, ʪʨʘʧʣʷʶʪʴʩʷ ʫʣʘʤʢʠ ʢʚʘʨʮʠʪʽʚ ʽ ʢʨʠʩʪʘʣʽʯʥʠʭ ʩʣʘʥʮʽʚ ʨʠʬʝʶ, ʭʣʦʨʠʪʠʟʦʚʘʥʠʭ 

ʧʦʨʬ̔ʨʠʪʽʚ, ʟʤʽʥʝʥʠʭ ʛʨʘʥʽʪʦʾʜʽʚ, ʜʦʣʦʤʽʪʽʚ ʪʘ ʽʥ. (ʃʠʥʝʮʢʘʷ, 1963). 

ɼʦʩʣʽʜʞʝʥʥʷ ʝʢʟʦʪʠʯʥʠʭ ʩʣʘʥʮʽʚ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʟʨʦʟʫʤʽʪʠ ʧʝʚʥʽ ʧʠʪʘʥʥʷ 

ʧʘʣʝʦʛʝʦʛʨʘʬʽʯʥʠʭ ʽ ʧʘʣʝʦʪʝʢʪʦʥʽʯʥʠʭ ʨʝʢʦʥʩʪʨʫʢʮʽʡ ʨʝʛʽʦʥʫ ʂʘʨʧʘʪ ʪʘ ʩʧʨʠʷʪʠ 

ʧʨʦʛʥʦʟʫʚʘʥʥʶ ʨʦʜʦʚʠʱ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ. ʊʦʤʫ ʚʠʥʠʢʘʻ ʧʦʪʨʝʙʘ ʾʭʥʴʦʛʦ ʜʝʪʘʣʴʥʦʛʦ 

ʨʦʟʛʣʷʜʫ. 

ʌʘʢʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ ʪʘ ʤʝʪʦʜʦʣʦʛʽʷ ʜʦʩʣʽʜʞʝʥʴ. ʄʝʪʘ ʮʽʻʾ ʥʘʫʢʦʚʦʾ ʨʦʙʦʪʠ ï 

ʚʠʚʯʠʪʠ ʧʝʪʨʦʛʨʘʬʽʯʥʠʡ ʩʢʣʘʜ ʫʣʘʤʢʽʚ ʝʢʟʦʪʠʯʥʠʭ ʧʦʨʽʜ ʫ ʚʽʜʢʣʘʜʘʭ ʩʪʨʠʡʩʴʢʦʾ ʩʚʽʪʠ ʚ 

ʉʢʠʙʦʚʦʤʫ ʧʦʢʨʠʚʽ ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʟʨʦʙʣʝʥʦ 

ʧʝʪʨʦʛʨʘʬʽʯʥʠʡ ʘʥʘʣʽʟ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʠʭ ʚʟʽʨʮʽʚ ʛʨʘʚʝʣʽʪʽʚ ʟ ʝʢʟʦʪʠʯʥʠʤʠ ʫʣʘʤʢʘʤʠ, 

ʟʽʙʨʘʥʠʭ ʧʽʜ ʯʘʩ ʝʢʩʧʝʜʠʮʽʾ ʚ ʨʘʡʦʥʽ ɻʨʝʙʝʥʽʚʩʴʢʦʛʦ ʢʘʨôʻʨʫ (ʃʴʚʽʚʩʴʢʘ ʦʙʣʘʩʪʴ), ʪʘ 

ʧʦʨʽʚʥʷʥʦ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʟ ʧʦʧʝʨʝʜʥʽʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ. 
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ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ʇʦʨʦʜʠ ʷʢʽ ʤʠ ʜʦʩʣʽʜʞʫʚʘʣʠ ʫ ʨʘʡʦʥʽ 

ɻʨʝʙʝʥʽʚʩʴʢʦʛʦ ʢʘʨôʻʨʫ ʤʘʢʨʦʩʢʦʧʽʯʥʦ ʚʠʟʥʘʯʝʥʽ ʷʢ ʤʽʮʥʦ ʩʮʝʤʝʥʪʦʚʘʥʽ ʨʽʟʥʦʟʝʨʥʠʩʪʽ 

ʛʨʘʚʝʣʽʪʠ ʟ ʩʣʘʙʦ ʩʦʨʪʦʚʘʥʠʤ ʧʩʘʤʽʪʦʚʠʤ ʜʨʽʙʥʦ-ʢʨʫʧʥʦʟʝʨʥʠʩʪʠʤ 

ʥʘʧʦʚʥʶʚʘʯʝʤ (ʨʠʩ 1.A). ʂʦʣʽʨ ʙʫʨʫʚʘʪʦ-ʩ̔ ʨʠʡ, ʪʝʢʩʪʫʨʘ ʤʘʩʠʚʥʘ, ʦʟʥʘʢʠ ʰʘʨʫʚʘʪʦʩʪʽ 

ʚʽʜʩʫʪʥʽ. ʆʙôʻʤ ʛʨʘʚʽʡʥʠʭ ʫʣʘʤʢʽʚ ʫ ʧʦʨʦʜʽ ʟʘʛʘʣʦʤ ʩʢʣʘʜʘʻ ʙʣʠʟʴʢʦ 80 %. ʈʝʘʢʮʽʷ ʟ 

ʩʦʣʷʥʦʶ ʢʠʩʣʦʪʦʶ ʚʽʜʩʫʪʥʷ. 

ʇʽʜ ʤʽʢʨʦʩʢʦʧʦʤ ʚʠʟʥʘʯʝʥʦ, ʱʦ ʫʣʘʤʢʠ ʥʝ ʣʠʰʝ ʨʦʟʪʘʰʦʚʘʥʽ ʜʫʞʝ ʙʣʠʟʴʢʦ ʦʜʠʥ 

ʜʦ ʦʜʥʦʛʦ, ʘʣʝ ʡ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʢʦʥʪʘʢʪʫʶʪʴ ʤʽʞ ʩʦʙʦʶ, ʬʦʨʤʫʶʯʠ ʪʘʢʠʤ ʯʠʥʦʤ ʦʜʠʥ ʟ 

ʚʠʜʽʚ ʛʨʘʚʽʪʘʮʽʡʥʦ-ʢʦʨʦʟʽʡʥʠʭ ʩʪʨʫʢʪʫʨ, ʘ ʩʘʤʝ ʢʦʥʬʦʨʤʥʫ ʩʪʨʫʢʪʫʨʫ. ʌʦʨʤʘ ʫʣʘʤʢʽʚ 

ʧʝʨʝʚʘʞʥʦ ʽʟʦʤʝʪʨʠʯʥʘ, ʘʙʦ ʥʘʙʣʠʞʝʥʘ ʜʦ ʽʟʦʤʝʪʨʠʯʥʦʾ, ʨʦʟʤʽʨʠ ʟʤʽʥʶʶʪʴʩʷ ʚʽʜ Ó 1 ʤʤ 

ʜʦ (ʧʦʦʜʠʥʦʢʽ ʫʣʘʤʢʠ) Ó 10 ʤʤ. ɹʽʣʴʰʽʩʪʴ ʫʣʘʤʢʽʚ ʤʘʻ ʨʦʟʤʽʨ 2-3,5 ʤʤ. 

ʄʽʥʝʨʘʣʴʥʠʡ ʩʢʣʘʜ ʥʘʧʦʚʥʶʚʘʯʘ, ʷʢʠʡ ʮʝʤʝʥʪʫʻ ʮʶ ʧʦʨʦʜʫ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʫʣʘʤʢʽʚ 

ʢʚʘʨʮʫ, ʥʝʚʝʣʠʢʦʾ ʯʘʩʪʢʠ ʘʣʴʙʽʪʠʟʦʚʘʥʦʛʦ ʧʣʘʛʽʦʢʣʘʟʫ, ʯʘʩʪʢʦʚʦ ʘʙʦ ʧʦʚʥʽʩʪʶ 

ʭʣʦʨʠʪʠʟʦʚʘʥʦʛʦ ʙʽʦʪʠʪʫ. ʋ ʩʢʣʘʜʽ ʮʝʤʝʥʪʫ ʻ ʘʧʦʛʣʠʥʠʩʪʠʡ ʩʣʶʜʠʩʪʠʡ ʤʘʪʝʨʽʘʣ ʡ 

ʘʫʪʠʛʝʥʥʽ ʛʣʘʫʢʦʥʽʪ  ̔ʭʘʣʮʝʜʦʥ. 

ʇʽʜ ʤʽʢʨʦʩʢʦʧʦʤ ʚʩʪʘʥʦʚʣʝʥʦ (ʨʠʩ.2.ɹ), ʱʦ ʟʘ ʩʢʣʘʜʦʤ ʛʨʘʚʽʡʥʽ ʫʣʘʤʢʠ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʘʣʴʙʽʪ-ʙʽʦʪʠʪ-ʭʣʦʨʠʪ-ʢʚʘʨʮʦʚʠʤʠ ʩʣʘʥʮʷʤʠ (ʩʢʣʘʜ: ʢʚʘʨʮ, ʭʣʦʨʠʪ, ʘʣʴʙʽʪ, 

ʩʣʶʜʘ, ʨʫʜʥʠʡ ʤʽʥʝʨʘʣ.), ʢʚʘʨʮʦʤ, ʢʚʘʨʮʠʪʦʧʦʜʽʙʥʠʤʠ ʧʦʨʦʜʘʤʠ ʪʘ ʚʫʣʢʘʥʽʯʥʠʤʠ 

ʧʦʨʦʜʘʤʠ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʦʨʬʽʨʦʚʠʤ ʚʽʜʤʽʥʘʤ ʧʣʘʛʽʦʘʥʜʝʟʠʪʽʚ. 

ʉʭʦʞʽ ʟʘ ʩʢʣʘʜʦʤ ʝʢʟʦʪʠʯʥʽ ʫʣʘʤʢʠ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʫ ʜʨʽʙʥʦʛʘʣʴʢʦʚʠʭ 

ʢʦʥʛʣʦʤʝʨʘʪʘʭ ʽ ʛʨʘʚʝʣʽʪʘʭ, ʷʢʽ ʪʨʘʧʣʷʶʪʴʩʷ ʩʝʨʝʜ ʚʽʜʢʣʘʜʽʚ ʫ ʉʢʠʙʦʚʦʤʫ ʧʦʢʨʠʚʽ 

ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪ. ɿʦʢʨʝʤʘ, ʚ ʨʘʡʦʥʽ ʨ. ʂʘʤôʷʥʢʘ (ʃʴʚʽʚʩʴʢʘ ʦʙʣʘʩʪʴ), ̒  ʢʦʥʛʣʦʤʝʨʘʪʠ 

ʟ ʫʣʘʤʢʘʤʠ ʢʚʘʨʮʫ, ʢʚʘʨʮʠʪʦʧʦʜʽʙʥʠʭ ʧʦʨʽʜ ʪʘ ʬʽʣʽʪʽʚ.  

ɺʠʩʥʦʚʦʢ. ʆʪʞʝ, ʟʚʘʞʘʶʯʠ ʥʘ ʩʢʣʘʜ ʽ ʩʪʨʫʢʪʫʨʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʜʦʩʣʽʜʞʫʚʘʥʦʾ 

ʧʦʨʦʜʠ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʮʝʡ ʛʨʘʚʝʣʽʪ ʟʘʟʥʘʚ ʥʝ ʣʠʰʝ ʛʣʠʙʦʢʦʛʦ 

ʢʘʪʘʛʝʥʝʟʫ, ʘʣʝ ʡ ʧʦʯʘʪʢʦʚʦʛʦ ʤʝʪʘʤʦʨʬʽʟʤʫ ʚ ʫʤʦʚʘʭ ʟʝʣʝʥʦʩʣʘʥʮʝʚʦʾ ʬʘʮʽʾ. ɼʞʝʨʝʣʦ 

ʞʠʚʣʝʥʥʷ ʮʠʭ ʝʢʟʦʪʠʯʥʠʭ ʫʣʘʤʢʽʚ ʜʦʩʽ ʟʘʣʠʰʘʻʪʴʩʷ ʜʠʩʢʫʩʽʡʥʠʤ ʽ ʧʦʪʨʝʙʫʻ ʧʦʜʘʣʴʰʠʭ 

ʜʝʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʦʾ ʣʽʪʝʨʘʪʫʨʠ: 
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The Pokuttya fault is localized in the south-eastern sector of the Ukrainian Carpathians at the 

point of intersection of populated areas of Bereziv-Vorokhta-Yasinia. It is predicted that it is 

crossing mainly deposits of the basement. How did it influence the deposits of the flysch 

cover? Only suppositions were existent. 

 

TYPES OF TECTONIC DISLOCATIONS IN THE  POKUTTYA F AULT ZONE  

 

Shlapinsky V., Pavlyk M., Savchak O., Lazaruk Ya., Ternavsky M. 

 

ɺʩʪʫʧ. ʇʦʢʫʪʩʴʢʠʡ ʨʦʟʣʦʤ ʣʦʢʘʣʽʟʦʚʘʥʠʡ ʚ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʦʤʫ ʩʝʢʪʦʨʽ 

ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪ ʚ ʧʝʨʝʪʠʥʽ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ ɹʝʨʝʟʽʚ-ɺʦʨʦʭʪʘ-ʗʩʽʥʷ. 

ʇʨʦʛʥʦʟʫʻʪʴʩʷ, ʱʦ ʚʽʥ ʧʝʨʝʪʠʥʘʻ ʛʦʣʦʚʥʝ ʚʽʜʢʣʘʜʠ ʬʫʥʜʘʤʝʥʪʫ. ʗʢ ʚʽʥ ʚʧʣʠʥʫʚ ʥʘ 

ʚʽʜʢʣʘʜʠ ʬʣʽʰʦʚʦʛʦ ʯʦʭʣʘ, ʽʩʥʫʚʘʣʠ ʣʠʰʝ ʧʨʠʧʫʱʝʥʥʷ.  

ɸʥʘʣʽʟ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʴ, ʬʦʨʤʫʣʶʚʘʥʥʷ ʧʨʦʙʣʝʤʠ, ʘʢʪʫʘʣʴʥʽʩʪʴ ʾʾ 

ʚʠʨʽʰʝʥʥʷ. ʇʦʢʫʪʩʴʢʠʡ ʨʦʟʣʦʤ, ʚʽʜʦʤʠʡ ʪʘʢʦʞ ʧʽʜ ʥʘʟʚʦʶ ɻʫʮʫʣʴʩʴʢʦʛʦ, ʙʫʚ 

ʚʠʜʽʣʝʥʠʡ ʉ. ɯ. ʉʫʙʙʦʪʽʥʠʤ ʫ 1955 ʨ. ʥʘ ʧʽʜʩʪʘʚʽ ʛʨʘʚʽʤʝʪʨʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ɿʘ 

ʫʷʚʣʝʥʥʷʤ ʜʝʷʢʠʭ ʜʦʩʣʽʜʥʠʢʽʚ ʇʦʢʫʪʩʴʢʠʡ ʨʦʟʣʦʤ, ʷʢʠʡ ʙʫʚ ʟʘʢʣʘʜʝʥʠʡ ʱʝ ʚ ʨʘʥʥʴʦʤʫ 

ʧʨʦʪʝʨʦʟʦʾ, ʨʘʟʦʤ ʟ ʄʘʥʷʚʩʴʢʠʤ ʨʦʟʣʦʤʦʤ, ʚʽʨʦʛʽʜʥʦ ʩʢʣʘʜʘʶʪʴ ʻʜʠʥʫ ʛʣʠʙʠʥʥʫ ʟʦʥʫ 

ʰʠʨʠʥʦʶ ʜʦ 30-35 ʢʤ ʥʘ ʛʨʘʥʠʮʽ ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʦʛʦ ʧʽʜʥʷʪʪʷ ʽ ʇʘʥʦʥʩʴʢʦ-

ɺʦʣʠʥʩʴʢʦʛʦ ʧʨʦʛʠʥʫ (ɼʦʣʝʥʢʦ, 1962). ɺ. ɺ. ɻʣʫʰʢʦ ʟʥʘʯʥʦ ʨʦʟʰʠʨʶʚʘʚ ʡʦʛʦ 

ʧʨʦʩʪʦʨʦʚʠʡ ʜʽʘʧʘʟʦʥ ʽ ʚʽʜʟʥʘʯʘʚ, ʱʦ ʧʽʜʥʝʩʝʥʝ ʧʦʣʦʞʝʥʥʷ ʜʦʬʣʽʰʦʚʦʾ ʦʩʥʦʚʠ 

ʇʦʢʫʪʩʴʢʠʭ ʩʢʣʘʜʦʢ ʽ ʧʦʨʽʚʥʷʥʦ ʰʚʠʜʢʝ ʟʘʥʫʨʝʥʥʷ ʾʭ ʥʘ ʧʽʚʥʽʯʥʠʡ ʟʘʭʽʜ, ʩʣʽʜ 

ʧʦʚôʷʟʫʚʘʪʠ ʟ ʧʦʧʝʨʝʯʥʠʤ ʨʦʟʣʦʤʦʤ ʚ ʨʘʡʦʥʽ ɹʝʨʝʟʦʚʘ (ʨ. ʃʶʯʢʘ), ʷʢʠʡ ʧʝʨʝʪʠʥʘʻ 

ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʬʫʥʜʘʤʝʥʪ ʂʘʨʧʘʪ. ʎʴʦʤʫ ʨʦʟʣʦʤʫ ʚʽʜʦʤʦʤʫ ʷʢ ɻʫʮʫʣʴʩʴʢʠʡ, ʩʣʽʜ 

ʥʘʜʘʪʠ ʨʝʛʽʦʥʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʪʦʤʫ, ʱʦ ʩʘʤʝ ʚʽʥ ʦʙʤʝʞʫʻ ʟ ʧʽʚʥʽʯʥʦʛʦ ʟʘʭʦʜʫ ɸʧʫʩʝʥʽʜʠ, 

ʄʘʨʤʘʨʦʩʴʢʠʡ ʤʘʩʠʚ, ʇʦʢʫʪʩʴʢʽ ʩʢʣʘʜʢʠ ʽ ʪʨʘʩʫʻʪʴʩʷ ʚ ʥʘʧʨʷʤʢʫ ʋʩʪʝʮʴʢʠʭ 

ʜʠʩʣʦʢʘʮʽʡ ʥʘ ɼʥʽʩʪʨʽ. ʄ. ɸ. ɹʝʝʨ ʫ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʂʘʨʧʘʪ ʚʠʜʽʣʠʚ ʫ 1969 ʨ. 

ɺʝʨʭʥʴʦʪʠʩʝʥʩʴʢʫ ʟʦʥʫ ʨʦʟʣʦʤʽʚ, ʷʢʫ ʚʽʥ ʪʨʘʢʪʫʚʘʚ, ʷʢ ʩʠʩʪʝʤʫ ʣʽʚʦ-ʟʩʫʚʥʠʭ 

ʜʠʩʣʦʢʘʮʽʡ ʩʫʙʰʠʨʦʪʥʦʛʦ (60-̄70̄ ) ʧʨʦʩʪʷʛʘʥʥʷ ʟ ʘʤʧʣʽʪʫʜʦʶ ʟʤʽʱʝʥʥʷ ʧʦ ʬʫʥʜʘʤʝʥʪʫ 

ʜʦ 10-15 ʢʤ. ɺʽʥ ʚʽʜʟʥʘʯʘʚ, ʱʦ ʚ ʟʦʥʽ ʨʦʟʣʦʤʫ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʩʠʛʤʦʾʜʘʣʴʥʽ ʟʤʽʥʠ 

ʧʨʦʩʪʷʛʘʥʥʷ ʩʪʨʫʢʪʫʨʥʠʭ ʝʣʝʤʝʥʪʽʚ ʈʘʭʽʚʩʴʢʦʛʦ, ʇʦʨʢʫʣʝʮʴʢʦʛʦ ʽ ʏʦʨʥʦʛʦʨʩʴʢʦʛʦ 

ʧʦʢʨʠʚʽʚ ʟ ʘʤʧʣʽʪʫʜʦʶ ʜʦ 10-12 ʢʤ. ʎʷ ʟʦʥʘ ʩʧʽʚʧʘʜʘʻ ʽʟ ʟʘʭʽʜʥʠʤ ʦʙʤʝʞʝʥʥʷʤ 

ʇʝʪʨʦʩʴʢʦʛʦ ʷʟʠʢʦʧʦʜʽʙʥʦʛʦ ʪʝʢʪʦʥʽʯʥʦʛʦ ʦʩʪʘʥʮʷ ʽ ʧʦʢʨʠʚʫ ʉʢʫʧʽʚʩʴʢʦʾ ʧʽʜʟʦʥʠ. ʋ 

ʧʽʚʜʝʥʥʽʡ ʩʚʦʾʡ ʯʘʩʪʠʥʽ ʚʦʥʘ ʦʙʤʝʞʫʻ ʄʘʨʤʘʨʦʰʩʴʢʠʡ ʢʨʠʩʪʘʣʽʯʥʠʡ ʤʘʩʠʚ, ʘ ʥʘ 

ʧʽʚʥʦʯʽ ï ʇʦʢʫʪʩʴʢʽ ʂʘʨʧʘʪʠ. ʅʘ ʜʫʤʢʫ ʄ. ɸ. ɹʝʝʨʘ ʥʘʡʙʽʣʴʰʠʡ ʚʧʣʠʚ ʜʘʥʦʾ ʟʦʥʠ 

ʚʽʜʟʥʘʯʠʚʩʷ ʥʘ ʬʦʨʤʫʚʘʥʥʽ ʧʦʢʨʠʚʽʚ, ʱʦ ʚʽʨʦʛʽʜʥʦ, ʧʦʚôʷʟʘʥʦ ʟ ʭʘʨʘʢʪʝʨʦʤ ʟʘʣʷʛʘʥʥʷ 

ʙʣʦʢʽʚ ʜʦ ʬʣʽʰʦʚʦʾ ʦʩʥʦʚʠ. ʈʽʟʢʽ ʞ ʟʤʽʥʠ ʧʨʦʩʪʷʛʘʥʥʷ ʩʢʣʘʜʯʘʩʪʠʭ ʩʪʨʫʢʪʫʨ, ʘʙʦ ʷʢʽʩʴ 

ʽʥʰʽ ʧʦʤʽʪʥʽ ʟʩʫʚʥʽ ʷʚʠʱʘ ʫ ʬʣʽʰʦʚʦʤʫ ʯʦʭʣʽ ʬʽʢʩʫʶʪʴʩʷ ʟ ʚʝʣʠʢʠʤʠ ʩʢʣʘʜʥʦʩʪʷʤʠ 

(ɹʝʵʨ, 1969). ʗʢ ʙʘʯʠʤʦ ʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ɺʝʨʭʥʴʦʪʠʩʝʥʩʴʢʦʾ ʟʦʥʠ ʨʦʟʣʦʤʽʚ, ʾʾ ʤʦʞʥʘ 

ʦʪʦʪʦʞʥʶʚʘʪʠ ʟ ʇʦʢʫʪʩʴʢʠʤ ʨʦʟʣʦʤʦʤ. ʋ 2018ʨ. ɺ. ʐʣʘʧʽʥʩʴʢʠʡ ʦʧʫʙʣʽʢʫʚʘʚ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʠʩʚʷʯʝʥʝ ʜʦʢʘʟʘʤ ʚʧʣʠʚʫ ʇʦʢʫʪʩʴʢʦʛʦ ʛʣʠʙʠʥʥʦʛʦ ʨʦʟʣʦʤʫ ʥʘ 

ʩʪʨʫʢʪʫʨʠ ʬʣʽʰʦʚʦʛʦ ʯʦʭʣʘ (ʐʣʘʧʽʥʩʴʢʠʡ, 2018). 
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106 

 

ʌʘʢʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ ʪʘ ʤʝʪʦʜʦʣʦʛʽʷ ʜʦʩʣʽʜʞʝʥʴ. ɸʥʘʣʽʟ ʚʧʣʠʚʫ ʇʦʢʫʪʩʴʢʦʛʦ 

ʨʦʟʣʦʤʫ ʨʦʟʧʦʯʥʝʤʦ ʟʽ ʩʪʨʫʢʪʫʨ ɹʦʨʠʩʣʘʚʩʴʢʦ ï ʇʦʢʫʪʩʴʢʦʛʦ ʧʦʢʨʠʚʫ. ɿʘ ʤʘʪʝʨʽʘʣʘʤʠ 

ʙʫʨʽʥʥʷ ʛʣʠʙʦʢʠʭ ʩʚʝʨʜʣʦʚʠʥ ʧʣʦʱ ɼʝʣʷʪʠʥ, ʂʦʩʤʘʯ ʇʦʢʫʪʩʴʢʠʡ, ʉʣʦʙʦʜʘ ʈʫʥʛʫʨʩʴʢʘ, 

ɹʝʨʝʟʽʚ, ɹʠʪʢʽʚ ʇʘʩʽʯʥʘ, ʇʽʛʠ ʚʠʚʦʜʷʪʴʩʷ ʪʘʢʽ ʪʦʪʦʞʥʽ ʧʘʨʠ ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʦʾ ʽ 

ɼʝʣʷʪʠʥʩʴʢʦʾ ʯʘʩʪʠʥ ɹʦʨʠʩʣʘʚʩʴʢʦ-ʇʦʢʫʪʩʴʢʦʛʦ ʧʦʢʨʠʚʫ:ʊʝʨʝʩʥʷʥʩʴʢʘ-ʂʘʤʝʥʠʩʪʠʡ, 

ʄʠʢʫʣʠʯʠʥʩʴʢʘ-ʂʘʨʤʘʪʫʨʠ, ʇʽʚʜʝʥʥʦ ʄʠʢʫʣʠʯʠʥʩʴʢʘ-ɹʨʫʩʥʠʡ, ʇʽʚʥʽʯʥʦʢʨʝʤʝʥʝʮʴʢʘ-

ʇʣʦʩʢʠʡ ʽ ʂʨʝʤʝʥʝʮʴʢʘ-ʄʘʢʩʠʤʝʮʴ. ʋ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʛʦʨʠʟʦʥʪʘʣʴʥʝ ʟʤʽʱʝʥʥʷ ʤʽʞ 

ʪʦʪʦʞʥʠʤʠ ʩʢʣʘʜʢʘʤʠ ʩʢʣʘʜʘʻ 8-10 ʢʤ. ɸʤʧʣʽʪʫʜʘ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʟʤʽʱʝʥʥʷ, ʤʽʞ 

ʦʜʥʦʚʽʢʦʚʠʤʠ ʚʽʜʢʣʘʜʘʤʠ ʩʫʤʽʞʥʠʭ ʩʢʣʘʜʦʢ, ʦʮʽʥʶʻʪʴʩʷ ʚʝʣʠʯʠʥʦʶ 1,5-2 ʢʤ. ʆʪʞʝ, ʮʝ 

ʣʽʚʦʩʪʦʨʦʥʥʽʡ ʩʢʠʜʦ-ʟʩʫʚ. ʁʦʛʦ ʧʨʦʩʪʦʨʦʚʫ ʦʨʽʻʥʪʘʮʽʶ ʚʜʘʻʪʴʩʷ ʚʩʪʘʥʦʚʠʪʠ ʟʘʚʜʷʢʠ 

ʛʨʫʧʘʤ ʩʚʝʨʜʣʦʚʠʥ 3, 6-ɼʝʣʷʪʠʥ, 1-ʇʽʛʠ ʽ 10, 11-ʂʦʩʤʘʯ ʇʦʢʫʪʩʴʢʠʡ , ʱʦ ʨʦʟʪʘʰʦʚʘʥʽ 

ʥʘ ʤʽʥʽʤʘʣʴʥʽʡ ʚʽʜʜʘʣʽ ʧʦ ʨʽʟʥʽ ʙʦʢʠ ʚʽʜ ʮʴʦʛʦ ʩʢʠʜʦ-ʟʩʫʚʫ. ɿʘ ʤʘʪʝʨʽʘʣʘʤʠ ʙʫʨʽʥʥʷ ʮʠʭ 

ʩʚʝʨʜʣʦʚʠʥ ʽ ʨʦʟʪʘʰʫʚʘʥʥʶ ʥʘ ʛʝʦʣʦʛʽʯʥʽʡ ʢʘʨʪʽ ʟʨʦʟʫʤʽʣʦ, ʱʦ ʧʝʨʰʽ ʨʦʟʢʨʠʚʘʣʠ 

ʟʘʥʫʨʝʥʽ ʩʢʣʘʜʢʠ (ɼʝʣʷʪʠʥʩʴʢʽ), ʘ ʜʨʫʛʽ ï ʧʽʜʥʝʩʝʥʽ (ʇʦʢʫʪʩʴʢʽ).  

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ɺʧʣʠʚ ʨʦʟʣʦʤʫ ʧʦʤʽʪʥʠʡ ʽ ʥʘ ʧʨʠʢʣʘʜʽ 

ɹʝʨʝʛʦʚʦʾ ʽ ʪʨʴʦʭ ʧʝʨʝʜʦʚʠʭ ʣʫʩʦʢ ʆʨʽʚʩʴʢʦʾ ʩʢʠʙ, ʷʢʽ ʪʫʪ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʬʨʦʥʪʘʣʴʥʫ 

ʯʘʩʪʠʥʫ ʉʢʠʙʦʚʦʛʦ ʧʦʢʨʠʚʫ. ɹʝʨʝʛʦʚʘ ʩʢʠʙʘ ʧʽʚʜʝʥʥʦ- ʩʭʽʜʥʽʰʝ ʨʦʟʣʦʤʫ ʚʠʭʦʜʠʪʴ ʫ 

ʧʦʚʽʪʨʷ ʽ ʜʘʣʽ ʥʝ ʧʨʦʩʪʝʞʫʻʪʴʩʷ. ʇʨʦʩʪʷʛʘʥʥʷ ʣʫʩʦʢ ʆʨʽʚʩʴʢʦʾ ʩʢʠʙʠ ʪʫʪ ʚʠʨʘʟʥʦ 

ʟʤʽʥʶʻʪʴʩʷ ʟ ʩʫʙʢʘʨʧʘʪʩʴʢʦʛʦ ʥʘ ʩʫʙʤʝʨʽʜʽʦʥʘʣʴʥʝ ʥʘ ʚʽʜʨʽʟʢʫ ʧʨʠʙʣʠʟʥʦ 10 ʢʤ, ʘ 

ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʽʰʝ ʟʥʦʚʫ ʥʘʙʫʚʘʻ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʦʾ ʦʨʽʻʥʪʘʮʽʾ (ʩʫʙʢʘʨʧʘʪʩʴʢʦʾ). 

ʍʘʨʘʢʪʝʨʥʦ, ʱʦ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʽʰʝ ʚ ʤʝʞʘʭ ʙʽʣʴʰ ʚʥʫʪʨʽʰʥʽʭ ʩʢʠʙ ʉʢʠʙʦʚʦʛʦ ʧʦʢʨʠʚʫ 

(ʇʘʨʘʰʢʠ, ɿʝʣʝʤʷʥʢʠ ʽ ʈʦʞʘʥʢʠ) ʚʧʣʠʚ ʇʦʢʫʪʩʴʢʦʛʦ ʨʦʟʣʦʤʫ ʥʝʧʦʤʽʪʥʠʡ. ʃʘʥʮʶʛʠ ʛʽʨ 

ʧʽʚʥʽʯʥʦ ʩʭʽʜʥʽʰʝ ɺʦʨʦʭʪʠ (ʾʭ ʧʨʦʩʪʷʛʘʥʥʷ ʩʫʙʢʘʨʧʘʪʩʴʢʝ) ʥʝ ʟʤʽʱʝʥʽ. ʅʝ ʤʘʻ ʩʣʽʜʽʚ ʽ 

ʚʝʨʪʠʢʘʣʴʥʠʭ ʘʥʦʤʘʣʴʥʠʭ ʟʤʽʱʝʥʴ. ʇʨʠʧʫʩʪʠʤʦ, ʱʦ ʪʫʪ ʚʧʣʠʚ ʇʦʢʫʪʩʴʢʦʛʦ ʨʦʟʣʦʤʫ 

ʧʨʦʷʚʠʚʩʷ ʫ ʧʽʜʚʠʱʝʥʽʡ ʪʨʽʱʠʥʫʚʘʪʦʩʪʽ ʧʦʨʽʜ. ɺ ʗʩʠʥʩʴʢʽʡ ʫʣʦʛʦʚʠʥʽ ʧʨʠʩʫʪʥʽ 

ʚʽʜʢʣʘʜʠ ɼʦʚʞʠʥʩʴʢʦʾ ʘʥʪʠʢʣʽʥʘʣʽ ʊʫʨʢʽʚʩʴʢʦʛʦ ʩʫʙʧʦʢʨʠʚʫ. ɰʾ ʧʨʦʜʦʚʞʝʥʥʷʤ ʥʘ 

ʧʽʚʜʝʥʥʠʡ ʩʭʽʜ, ʚʽʨʦʛʽʜʥʦ, ʻ ɿʠʤʽʨʩʴʢʘ ʘʥʪʠʢʣʽʥʘʣʴʥʘ ʩʢʣʘʜʢʘ. ʆʪʞʝ, ʪʫʪ ʤʠ 

ʧʨʦʛʥʦʟʫʻʤʦ ʚʧʣʠʚ ʩʠʛʤʦʽʜʘʣʴʥʦʛʦ ʚʠʛʠʥʫ ʚ ʢʦʤʙʽʥʘʮʽʾ ʟ ʤʘʣʦʘʤʧʣʽʪʫʜʥʠʤ ʟʩʫʚʦʤ. ɺʽʥ 

ʧʨʦʷʚʠʚʩʷ ʪʘʢʦʞ ʽ ʚ ʧʦʚʝʜʽʥʮʽ ʧʝʨʝʜʦʚʦʾ ʯʘʩʪʠʥʠ ɹʽʪʣʷʥʩʴʢʦ-ʉʚʠʜʦʚʝʮʴʢʦʛʦ 

ʩʫʙʧʦʢʨʠʚʫ. ʁʦʛʦ ʧʽʜʝʥʥʦ-ʩʭʽʜʥʠʤ ʧʨʦʜʦʚʞʝʥʥʷʤ ʻ ʪʘʢ ʟʚʘʥʠʡ ʇʝʨʝʜʯʦʨʥʦʛʦʨʩʴʢʠʡ 

ʪʝʢʪʦʥʽʯʥʠʡ ʝʣʝʤʝʥʪ. ɺʽʥ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʣʫʩʦʢ ʗʩʠʥʷ- ʇʦʨʦʜʯʠʥ ʪʘ ʇʦʨʦʜʯʠʥ-

ʈʦʧʦʯʝʣ. ʇʝʨʰʘ ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʚʽʜ ʣʽʚʦʙʝʨʝʞʞʷ ʨ. ʏʦʨʥʦʾ ʊʠʩʠ ʙʽʣʷ ʗʩʽʥʽ ʜʦ ʧʦʪʦʢʫ 

ɹʘʭʦʥʩʴʢʠʡ ʣʽʚʦʾ ʧʨʠʪʦʢʠ ʇʨʫʪʘ ʚ ʨʘʡʦʥʽ ɺʦʨʦʭʪʠ. ʇʨʠʯʦʤʫ ʫ ʩʫʙʰʠʨʦʪʥʽʡ ʦʨʽʻʥʪʘʮʽʾ 

ʚʦʥʘ ʧʨʦʩʪʷʛʘʻʪʴʩʷ ʥʘ 10 ʢʤ ʽ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʽʡ (ʩʫʙʢʘʨʧʘʪʩʴʢʽʡ) ʥʘ 9 ʢʤ. ɿ ʧʽʚʜʥʷ ʽ 

ʧʽʚʜʝʥʥʦʛʦ ʟʘʭʦʜʫ ʚʦʥʘ ʦʙʤʝʞʫʻʪʴʩʷ ʥʘʩʫʚʘʤʠ ɻʦʚʝʨʣʷʥʩʴʢʦʛʦ ʽ ʉʢʫʧʽʚʩʴʢʦʛʦ 

ʩʫʙʧʦʢʨʠʚʽʚ ʘ ʫ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʦʤʫ ʥʘʧʨʷʤʢʫ ʚʦʥʘ ʥʘʩʫʥʫʪʘ ʥʘ ʣʫʩʢʫ ʇʦʨʦʜʯʠʥ-ʈʦʧʦʯʝʣ 

ʽ ʥʘ ʩʢʠʙʫ ʈʦʞʘʥʢʠ ʉʠʙʦʚʦʛʦ ʧʦʢʨʠʚʫ. ɼʨʫʛʘ ʧʨʦʩʪʷʛʘʻʪʴʩʷ ʚ ʤʝʞʘʭ ɻʫʮʫʣʴʩʴʢʦʛʦ 

ʩʝʛʤʝʥʪʫ ʚʽʜ ʧʦʪʦʢʫ ʇʦʨʦʜʯʠʥ (ʣʽʚʘ ʧʨʠʪʦʢʘ ʨ. ʇʨʫʪ) ʚ ʨʘʡʦʥʽ ʩʤʪ ɺʦʨʦʭʪʘ ʜʦ 

ʨʫʤʫʥʩʴʢʦʛʦ ʢʦʨʜʦʥʫ (ʨʠʩ. 1) ʥʘ 70 ʢʤ (ʣʫʩʢʘ ʇʦʨʦʜʯʠʥ-ʈʦʧʦʯʝʣ). ɿ ʧʽʚʥʽʯʥʦʛʦ ʩʭʦʜʫ 

ʮʷ ʣʫʩʢʘ ʧʦ ʥʘʩʫʚʫ ʢʦʥʪʘʢʪʫʻ ʟ ʦʣʽʛʦʮʝʥʦʤ ʪʠʣʦʚʠʭ ʣʫʩʦʢ ʩʢʠʙʠ ʈʦʞʘʥʢʠ. ʇʽʜʩʪʘʚʦʶ 

ʜʣʷ ʚʢʣʶʯʝʥʥʷ ʇʝʨʝʜʯʦʨʥʦʛʦʨʩʴʢʦʾ ʦʜʠʥʠʮʽ ʜʦ ʩʢʣʘʜʫ ɹʽʪʣʷʥʩʴʢʦ-ʉʚʠʜʦʚʝʮʴʢʦʛʦ 

ʩʫʙʧʦʢʨʠʚʫ, ʢʨʽʤ ʤʽʨʢʫʚʘʥʴ ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʦʨʷʜʢʫ, ʻ ʱʝ ʚʟʘʻʤʥʘ ʣʽʪʦʣʦʛʦ-ʬʘʮʽʘʣʴʥʘ 

ʦʜʥʦʪʠʧʥʽʩʪʴ, ʥʘʧʨʠʢʣʘʜ ʦʣʽʛʦʮʝʥʦʚʠʭ ʚʝʨʩʪʚ ʧʦʨʦʜʯʠʥʩʴʢʦʛʦ ʽ ʙʽʪʣʷʥʩʴʢʦʛʦ ʣʽʪʦʪʠʧʽʚ, 

ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʩʫʤʽʞʥʠʭ ʦʜʥʦʚʽʢʦʚʠʭ ʚʽʜʢʣʘʜʽʚ ʉʢʠʙʦʚʦʛʦ ʧʦʢʨʠʚʫ ʽ ʊʫʨʢʽʚʩʴʢʦʛʦ 

ʩʫʙʧʦʢʨʠʚʫ ʂʨʦʩʥʝʥʩʴʢʦʛʦ ʧʦʢʨʠʚʫ. ʗʢʱʦ ʧʦʨʽʚʥʷʪʠ ʦʣʽʛʦʮʝʥʦʚʽ ʚʽʜʢʣʘʜʠ 

ʧʝʨʝʜʯʦʨʥʦʛʦʨʩʴʢʦʾ ʩʤʫʛʠ ʟ ʨʦʟʨʽʟʘʤʠ ʦʣʽʛʦʮʝʥʫ ʽʥʰʠʭ ʜʽʣʷʥʦʢ ɹʽʪʣʷʥʩʴʢʦ-

ʉʚʠʜʦʚʝʮʴʢʦʛʦ ʩʫʙʧʦʢʨʠʚʫ, ʪʦ ʚʩʽ ʚʦʥʠ ʥʘʣʝʞʘʪʴ ʜʦ ʦʜʥʦʛʦ ʙʽʪʣʷʥʩʴʢʦʛʦ. ʧʽʜʪʠʧʫ 

ʢʨʦʩʥʝʥʩʴʢʦʛʦ ʣʽʪʦʪʠʧʫ ɼʣʷ ʥʴʦʛʦ ʭʘʨʘʢʪʝʨʥʠʤ ʻ ʜʫʞʝ ʥʝʟʥʘʯʥʠʡ ʚʤʽʩʪ ʯʦʨʥʠʭ 

ʤʝʥʽʣʽʪʦʧʦʜʽʙʥʠʭ ʘʨʛʽʣʽʪʽʚ, ʣʠʰʝ ʚʽʜ ʧʝʨʰʠʭï ʜʦ ʩʪʘ ʤʝʪʨʽʚ ʚʠʱʝ ʧʦ ʨʦʟʨʽʟʫ ʚʽʜ 

ʥʠʞʥʴʦʢʨʝʤʝʥʝʚʦʛʦ ʛʦʨʠʟʦʥʪʫ ʚ ʥʠʟʘʭ ʛʦʣʦʚʝʮʴʢʦʾ ʩʚʽʪʠ, ʤʘʣʦʧʦʪʫʞʥʠʡ 
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ʥʠʞʥʴʦʢʨʝʤʝʥʝʚʠʡ ʛʦʨʠʟʦʥʪ ʽ ʟʥʘʯʥʠʡ ʚʤʽʩʪ ʩʽʨʦʢʦʣʽʨʥʠʭ ʢʘʨʙʦʥʘʪʥʠʭ ʘʨʛʽʣʽʪʽʚ ʚ 

ʥʠʟʘʭ ʦʣʽʛʦʮʝʥʫ ʚʠʱʝ ʤʝʥʽʣʽʪʦʧʦʜʽʙʥʦʾ ʧʘʯʢʠ, ʱʦ ʣʽʪʦʣʦʛʽʯʥʦ ʥʘʛʘʜʫʻ ʩʝʨʝʜʥʴʦ-

ʚʝʨʭʥʴʦʚʝʨʭʦʚʠʥʩʴʢʫ ʧʽʜʩʚʽʪʠ (ʩʝʨʝʜʥʻ-ʚʝʨʭʥʻ ʢʨʦʩʥʦ) ʧʽʚʥʽʯʥʠʭ ʩʢʠʙ ʽ ʪʫʨʢʽʚʩʴʢʦʛʦ 

ʩʫʙʧʦʢʨʠʚʫ. ʂʨʽʤ ʪʦʛʦ, ʥʘ ʜʚʦʭ ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʭ ʨʽʚʥʷʭ ʦʣʽʛʦʮʝʥʫ ʟʘʬʽʢʩʦʚʘʥʘ 

ʦʣʽʩʪʦʩʪʨʦʤʘ. ʆʩʦʙʣʠʚʦ ʧʦʤʽʪʥʠʡ ʚʧʣʠʚ ʩʠʛʤʦʾʜʠ ʥʘ ʧʨʠʢʣʘʜʽ ʂʨʘʩʥʦʰʦʨʩʴʢʦʾ ʪʘ 

ɻʦʚʝʨʣʷʥʩʴʢʦʾ ʦʜʠʥʠʮʴ. ʉʠʛʤʦʾʜʘ, ʷʢʦʶ ʚʦʥʠ ʟôʻʜʥʘʥʽ ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʝʢʪʦʥʽʯʥʠʤʠ 

ʦʩʪʘʥʮʷʤʠ ʰʠʧʦʪʩʴʢʦʾ ʩʚʽʪʠ ʥʠʞʥʦʾ ʢʨʝʡʜʠ, ʷʢʽ ʥʝʟʛʽʜʥʦ ʧʝʨʝʢʨʠʚʘʶʪʴ 

ʚʝʨʭʥʴʦʢʨʝʡʜʦʚʽ ʚʽʜʢʣʘʜʠ ɹʽʪʣʷʥʩʴʢʦ-ʉʚʠʜʦʚʝʮʴʢʦʛʦ ʩʫʙʧʦʢʨʠʚʫ. ɹʝʨʫʯʠ ʜʦ ʫʚʘʛʠ 

ʧʨʠʩʫʪʥʽʩʪʴ ʦʜʥʦʚʽʢʦʚʠʭ ʣʽʪʦʣʦʛʽʯʥʦ ʦʜʥʦʪʠʧʥʠʭ ʧʦʨʽʜ ʫ ʩʢʣʘʜʽ ʂʨʘʩʥʦʰʦʨʩʴʢʦʛʦ ʽ 

ɻʦʚʝʨʣʷʥʩʴʢʦʛʦ ʩʫʙʧʦʢʨʠʚʽʚ, ʪʦʪʦʞʥʽʡ ʩʪʠʣʴ ʪʝʢʪʦʥʽʢʠ ʽ ʥʘʷʚʥʽʩʪʴ ʩʧʦʣʫʯʥʦʾ 

ʢʦʤʧʘʢʪʥʦʾ ʣʘʥʢʠ ʤʽʞ ʥʠʤʠ ʫ ʚʠʛʣʷʜʽ ʦʜʥʦʚʽʢʦʚʠʭ ʪʝʢʪʦʥʽʯʥʠʭ ʦʩʪʘʥʮʽʚ, ʤʦʞʥʘ 

ʚʧʝʚʥʝʥʦ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʜʘʥʽ ʩʫʙʧʦʢʨʠʚʠ ʟôʻʜʥʫʚʘʣʠʩʴ ʧʦʧʝʨʝʯʥʦʶ ʜʦ ʧʨʦʩʪʷʛʘʥʥʷ 

ʂʘʨʧʘʪ ʧʝʨʝʤʠʯʢʦʶ, ʫʪʚʦʨʶʶʯʠ ʩʠʛʤʦʾʜʫ  

ʇʝʨʝʜʢʘʨʧʘʪʩʴʢʠʡ ʨʝʛʽʦʥʘʣʴʥʠʡ ʛʨʘʚʽʪʘʮʽʡʥʠʡ ʤʽʥʽʤʫʤ. ʇʦʢʫʪʩʴʢʠʡ ʨʦʟʣʦʤ 

ʚʧʣʠʚʘʻ ʽ ʥʘ ʧʦʚʝʜʽʥʢʫ ʇʝʨʝʜʢʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʛʨʘʚʽʪʘʮʽʡʥʦʛʦ ʤʽʥʽʤʫʤʫ, ʚʽʩʴ 

ʷʢʦʛʦ ʥʘ ʜʽʣʷʥʮʽ ɹʝʨʝʟʽʚ-ʂʦʩʤʘʯ ʨʦʟʛʘʣʫʞʫʻʪʴʩʷ ʥʘ ʜʚʽ ʢʫʣʽʩʠ (ʨʠʩ.1) ʧʽʚʥʽʯʥʫ 

ʇʝʨʝʛʠʥʩʴʢʦ- ʂʦʩʤʘʮʴʢʫ ʽ ʧʽʚʜʝʥʥʫ ɺʦʨʦʭʪʠʥʩʴʢʦ-ɻʨʠʥʷʚʩʴʢʫ (ʏʝʙʘʥ ʪʘ ʽʥʰʽ, 2002). 

ɸʤʧʣʠʪʫʜʘ ʟʤʽʱʝʥʥʷ ʤʽʞ ʥʠʤʠ ʩʢʣʘʜʘʻ ʙʣʠʟʴʢʦ 10 ʢʤ. ʇʨʠʯʦʤʫ ʪʫʪ ʤʘʻ ʤʽʩʮʝ ʥʝ 

ʣʽʚʦʩʪʦʨʦʥʥʽʡ, ʘ ʧʨʘʚʦʩʪʦʨʦʥʥʽʡ ʟʩʫʚ. ʆʩʢʽʣʴʢʠ ʮʝʡ ʤʽʥʽʤʫʤ ʧʦʚôʷʟʫʶʪʴ ʟ ʥʘʡʙʽʣʴʰ 

ʟʘʥʫʨʝʥʦʶ ʯʘʩʪʠʥʦʶ ʬʫʥʜʘʤʝʥʪʫ ʫ ʟʦʥʽ ʟʯʣʝʥʫʚʘʥʥʷ ʧʣʘʪʬʦʨʤʠ ʟ ʉʢʣʘʜʯʘʩʪʠʤʠ 

ʂʘʨʧʘʪʘʤʠ, ʪʦ ʟʩʫʚ ʤʘʻ ʤʽʩʮʝ ʩʘʤʝ ʫ ʬʫʥʜʘʤʝʥʪʽ. ɺʠʥʠʢʘʻ ʟʘʧʠʪʘʥʥʷ, ʯʦʤʫ ʚ ʮʴʦʤʫ 

ʚʠʧʘʜʢʫ ʟʩʫʚ ʧʨʘʚʦʩʪʦʨʦʥʥʽʡ, ʘ ʬʣʽʰʦʚʦʤʫ ʯʦʭʣʽ ï ʣʽʚʦʩʪʦʨʦʥʥʽʡ? ɼʘʥʝ ʧʨʦʪʠʨʽʯʯʷ 

ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʪʘʢ. ɿʘʭʽʜʥʘ ʜʽʣʷʥʢʘ ʧʣʘʪʬʦʨʤʠ (ʯʘʩʪʠʥʘ ʮʝʥʪʨʘʣʴʥʦʛʦ ʟʘʥʫʨʝʥʦʛʦ 

ɹʦʡʢʽʚʩʴʢʦʛʦ ʙʣʦʢʫ) ʟʘ ʟʩʫʚʦʤ ʙʫʣʘ ʧʨʠʧʫʩʪʠʤʦ ʙʽʣʴʰ ʧʽʜʥʝʩʝʥʘ ʚʽʜʥʦʩʥʦ ʩʭʽʜʥʦʾ 

(ɻʫʮʫʣʴʩʴʢʦʛʦ ʩʝʛʤʝʥʪʫ). ʊʦʤʫ ʬʣʽʰʦʚʠʡ ʯʦʭʦʣ ʥʘʩʫʚʘʚʩʷ ʥʘ ʩʭʽʜʥʠʡ ʙʣʦʢ ʟ ʤʝʥʰʠʤ 

ʦʧʦʨʦʤ, ʟʫʩʪʨʽʚʰʠ ʙʽʣʴʰʫ ʧʝʨʝʰʢʦʜʫ ʚ ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʽ ʚ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʟʩʫʚ ʫ ʯʦʭʣʽ 

ʣʽʚʦʩʪʦʨʦʥʥʽʡ. ʎʴʦʤʫ ʥʽʙʠʪʦ ʟʘʧʝʨʝʯʫʻ, ʱʦ ʥʘʚʧʘʢʠ ʟʘʨʘʟ ʬʫʥʜʘʤʝʥʪ ʫ ɻʫʮʫʣʴʩʴʢʦʤʫ 

ʩʝʛʤʝʥʪʽ ʙʽʣʴʰ ʧʽʜʥʝʩʝʥʠʡ, ʥʽʞ ʫ ɹʦʡʢʽʚʩʴʢʦʤʫ ʟʘ ʜʘʥʠʤʠ ʛʝʦʬʽʟʠʢʠ ʽ ʙʫʨʽʥʥʷ. ʇʨʦʪʝ 

ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʥʘʩʫʚʘʥʥʷ ʚʽʜʙʫʚʘʣʦʩʷ ʫ ʙʘʜʝʥʽ- ʥ.ʩʘʨʤʘʪʽ, ʘ ɻʫʮʫʣʴʩʴʢʠʡ ʩʝʛʤʝʥʪ 

ʘʢʪʠʚʥʦ ʟʜʽʡʤʘʚʩʷ ʧʽʟʥʽʰʝ ʫ ʧʣʽʦʮʝʥ- ʧʣʝʡʩʪʦʮʝʥʽ (ɻʦʬʰʪʝʡʥ, 1995). 

ʋʞʦʮʴʢʠʡ ʨʦʟʣʦʤ. ʇʦʢʫʪʩʴʢʠʡ ʨʦʟʣʦʤ ʫ ɺʦʨʦʭʪʠʥʩʴʢʦ-ʗʩʽʥʩʴʢʦʤʫ ʨʘʡʦʥʽ 

ʧʝʨʝʪʠʥʘʻʪʴʩʷ ʟ ʋʞʦʮʴʢʠʤ ʨʦʟʣʦʤʦʤ. ʆʩʪʘʥʥʽʡ, ʥʘ ʜʫʤʢʫ ʜʝʷʢʠʭ ʜʦʩʣʽʜʥʠʢʽʚ, 

ʨʦʟʤʝʞʦʚʫʻ ʧʽʜ ʬʣʽʰʦʚʠʤ ʯʦʭʣʦʤ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʫ ʦʢʨʘʾʥʫ ʧʣʘʪʬʦʨʤʥʠʭ ʫʪʚʦʨʝʥʴ ʽ 

ʜʦʬʣʽʰʦʚʫ ʦʩʥʦʚʫ ʂʘʨʧʘʪ. ɸʚʪʦʨ ʦʙˇʨʫʥʪʫʚʘʚ ʚʘʨʽʘʥʪ ʟʛʽʜʥʦ ʷʢʦʛʦ ʧʽʜ ʛʦʣʦʚʥʠʤ 

ʢʘʨʧʘʪʩʴʢʠʤ ʚʦʜʦʜʽʣʦʤ ʟʥʘʭʦʜʠʪʴʩʷ ʜʦʬʣʽʰʦʚʘ ʦʩʥʦʚʘ, ʘ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʽʰʝ ʦʢʨʘʾʥʘ 

ʧʣʘʪʬʦʨʤʠ (ʐʣʘʧʽʥʩʴʢʠʡ, 2012). ʗʢʱʦ ʮʝ ʪʘʢ, ʪʦ ʉʚʠʜʦʚʝʮʴʢʘ ʽ ʂʨʘʩʥʦʰʦʨʩʴʢʘ 

ʦʜʠʥʠʮʽ ʟʘʣʷʛʘʶʪʴ ʥʝ ʥʘ ʧʣʘʪʬʦʨʤʥʽʡ, ʘ ʥʘ ʜʦ ʬʣʽʰʦʚʽʡ ʦʩʥʦʚʽ, ʘ ʦʩʢʽʣʴʢʠ ʚʧʣʠʚ 

ʇʦʢʫʪʩʴʢʦʛʦ ʨʦʟʣʦʤʫ ʚʽʜʙʠʚʩʷ ʚ ʾʭ ʙʫʜʦʚʽ, ʷʢ ʮʝ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ ʚʠʱʝ, ʪʦ ʚʽʥ 

ʨʦʟʪʠʥʘʻ ʥʝ ʪʽʣʴʢʠ ʦʢʨʘʾʥʫ ʧʣʘʪʬʦʨʤʠ, ʘ ʡ ʜʦ ʬʣʽʰʦʚʫ ʦʩʥʦʚʫ. ɼʽʡʩʥʦ, ʷʢʱʦ ʨʦʟʛʣʷʥʫʪʠ 

ʧʦʚʝʜʽʥʢʫ ʚʦʜʦʜʽʣʫ ʥʘ ʜʽʣʷʥʮʽ ʛʽʨ ʇʽʧ ɯʚʘʥ-ɻʦʚʝʨʣʘ, ʪʦ ʪʘʤ ʚʽʥ ʧʨʦʩʪʷʛʘʻʪʴʩʷ ʫ ʧʽʚʥʽʯʥʦ-

ʟʘʭʽʜʥʦʤʫ (ʩʫʙʢʘʨʧʘʪʩʴʢʦʤʫ) ʥʘʧʨʷʤʢʫ (ʨʠʩ.1). ʇʨʦʪʝ, ʚʽʜ ɻʦʚʝʨʣʠ, ʪʦʙʪʦ ʚʽʜ ʟʦʥʠ 

ʚʧʣʠʚʫ ʇʦʢʫʪʩʴʢʦʛʦ ʨʦʟʣʦʤʫ, ʚʦʜʦʜʽʣ ʨʽʟʢʦ ʧʦʚʝʨʪʘʻ ʧʦ ʩʝʨʽʾ ʩʪʫʧʽʥʯʘʩʪʠʭ ʚʽʜʨʽʟʢʽʚ ʫ 

ʮʽʣʦʤʫ ʥʘ ʧʽʚʥʽʯ ʥʘ ʥʝʚʠʩʦʢʠʡ ʗʙʣʫʥʠʮʴʢʠʡ ʧʝʨʝʚʘʣ. ʊʘʢʠʤ ʯʠʥʦʤ ʇʦʢʫʪʩʴʢʠʡ ʨʦʟʣʦʤ 

ʟʤʽʥʶʻ ʧʨʦʩʪʷʛʘʥʥʷ ʜʦ ʬʣʽʰʦʚʦʾ ʦʩʥʦʚʠ, ʘ ʦʪʞʝ ʡʦʛʦ ʘʢʪʠʚʥʽʩʪʴ ʧʨʦʷʚʠʣʘʩʴ ʧʽʟʥʽʰʝ, 

ʧʦʨʽʚʥʷʥʦ ʽʟ ʋʞʦʮʴʢʠʤ ʨʦʟʣʦʤʦʤ. ʈʘʜʝʭʽʚʩʴʢʦ-ɺʽʢʪʦʨʽʚʩʴʢʠʡ ʨʦʟʣʦʤ. ʂʨʽʤ ʟʛʘʜʘʥʠʭ 

ʜʚʦʭ ʨʦʟʣʦʤʽʚ ʧʝʨʝʪʠʥ ʷʢʠʭ ʤʘʻ ʤʽʩʮʝ ʫ ɺʦʨʦʭʪʠʥʩʴʢʦ ï ʗʩʽʥʩʴʢʦʤʫ ʨʘʡʦʥʽ, ʪʫʪ 

ʧʨʠʧʫʩʢʘʶʪʴ ʧʨʠʩʫʪʥʽʩʪʴ ʨʦʟʣʦʤʫ ʛʣʠʙʦʢʦʛʦ ʟʘʢʣʘʜʘʥʥʷ ï ʩʫʙʤʝʨʽʜʽʦʥʘʣʴʥʦʛʦ 

ʈʘʜʝʭʽʚʩʴʢʦ-ɺʽʢʪʦʨʽʚʩʴʢʦʛʦ, ʷʢʠʡ ʨʦʟʜʽʣʶʻ ʉʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʫ ʜʦʢʝʤʙʨʽʡʩʴʢʫ 

ʧʣʘʪʬʦʨʤʫ ʚʽʜ ʤʦʣʦʜʦʾ ɿʘʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʦʾ (ʄʘʣʴʩʢʘʷ, 1983). ʎʝʡ ʨʦʟʣʦʤ, ʥʘ ʜʫʤʢʫ ʈ. 

ɺ. ʄʘʣʴʩʴʢʦʾ, ʪʨʘʩʫʻʪʴʩʷ ʚ ʨʘʡʦʥ ɹʠʪʢʦʚʘ, ʧʨʦ ʱʦ ʩʚʽʜʯʘʪʴ ʟʤʽʥʠ ʧʨʦʩʪʷʛʘʥʥʷ ʩʢʣʘʜʦʢ 
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ɹʦʨʠʩʣʘʚʩʴʢʦïʇʦʢʫʪʩʴʢʦʛʦ ʧʦʢʨʠʚʫ: ʍʨʝʧʠʣʽʚʩʴʢʦʾ, ɹʫʭʪʦʚʝʮʴʢʦʾ, ɹʠʪʢʽʚʩʴʢʦʾ 

ʛʜʠʙʠʥʥʦʾ ʽ ʇʥʽʚʩʴʢʦʾ (ʜʘʥʽ ʙʫʨʽʥʥʷ ʽ ʩʝʡʩʤʦʨʦʟʚʽʜʢʠ) ʽʟ ʩʫʙʢʘʨʧʘʪʩʴʢʦʛʦ ʥʘ 

ʩʫʙʤʝʨʠʜʽʦʥʘʣʴʥʝ (ʨʠʩ.1), ʘ ʩʘʤ ʨʦʟʣʦʤ ʦʙʤʝʞʫʻ ʜʨʝʚʥʻ ʧʦʧʝʨʝʯʥʝ ʧʽʜʥʷʪʪʷ 

ʩʫʙʤʝʨʠʜʽʦʥʘʣʴʥʦʛʦ ʥʘʧʨʷʤʢʫ ï ʉʣʦʙʽʜʩʴʢʝ ɯ ʥʘʨʝʰʪʽ, ʧʨʦ ʛʽʧʦʪʝʪʠʯʥʝ ʪʨʘʩʫʚʘʥʥʷ 

ʈʘʜʝʭʽʚʩʴʢʦ ïɺʢ̔ʪʦʨʦʚʩʴʢʦʛʦ ʨʦʟʣʦʤʫ ʚ ʨʘʡʦʥ ʗʩʠʥʽ ʽ ʜʘʣʽ. ʎʝ ʧʠʪʘʥʥʷ ʧʦʪʨʝʙʫʻ 

ʫʪʦʯʥʝʥʥʷ.  

 
ʈʠʩ. 1. ʊʝʢʪʦʥʽʯʥʘ ʢʘʨʪʘ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʦʾ ʯʘʩʪʠʥʠ ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪ ʟ ʝʣʝʤʝʥʪʘʤʠ 

ʨʦʟʣʦʤʥʦʾ ʪʝʢʪʦʥʽʢʠ. 
1 ï ʬʨʦʥʪʘʣʴʥʽ ʥʘʩʫʚʠ ʧʦʢʨʠʚʽʚ; 2 ï ʬʨʦʥʪʘʣʴʥʽ ʥʘʩʫʚʠ ʩʫʙʧʦʢʨʠʚʽʚ; 3 ï ʬʨʦʥʪʘʣʴʥʽ ʥʘʩʫʚʠ ʩʢʠʙ; 4 ï 

ʛʨʘʥʠʮʷ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʪʨʘʥʩʛʨʝʩʠʚʥʠʭ ʤʽʦʮʝʥʦʚʠʭ ʚʽʜʢʣʘʜʽʚ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ; 5 ï ɹʦʨʠʩʣʘʚʩʴʢʦ-
ʇʦʢʫʪʩʴʢʠʡ ʧʦʢʨʠʚ; 6 ï ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʽ ʩʢʣʘʜʢʠ; 7 ï ʉʢʠʙʦʚʠʡ ʧʦʢʨʠʚ: 21 ï ɹʝʨʝʛʦʚʘ, 22ï ʆʨʽʚʩʴʢʘ, 23 ï 
ʉʢʦʣʽʚʩʴʢʘ, 24 ï ʇʘʨʘʰʢʠ, 25 ï ɿʝʣʝʤʷʥʢʠ, 26 ï ʈʦʞʘʥʢʠ; 8 ï ʂʨʦʩʥʝʥʩʴʢʠʡ ʧʦʢʨʠʚ ʽʟ ʩʫʙʧʦʢʨʠʚʘʤʠ: 31 ï ʊʫʨʢʽʚʩʴʢʠʡ, 

32- ɹʽʪʣʷʥʩʴʢʦ-ʉʚʠʜʦʚʝʮʴʢʠʡ; 9 ï ɼʫʢʣʷʥʩʴʢʦ-ʏʦʨʥʦʛʦʨʩʴʢʠʡ ʧʦʢʨʠʚ ʽʟ ʩʫʙʧʦʢʨʠʚʘʤʠ: 41 ï ʉʢʫʧʽʚʩʴʢʠʡ, 42 ï 
ʂʨʘʩʥʦʰʦʨʩʴʢʦ- ɻʦʚʝʨʣʷʥʩʴʢʠʡ; 10 ï ɹʫʨʢʫʪʩʴʢʠʡ (ʇʦʨʢʫʣʝʮʴʢʠʡ) ʧʦʢʨʠʚ; 11 ï ʈʘʭʽʚʩʴʢʠʡ ʧʦʢʨʠʚ; 12 ï 
ʄʘʨʤʘʨʦʰʩʴʢʠʡ ʧʦʢʨʠʚ ʽʟ ʩʫʙʧʦʢʨʠʚʘʤʠ: 71 ï ɼʽʣʦʚʝʮʴʢʠʡ+ɹʽʣʦʧʦʪʦʮʴʢʠʡ+ʂʘʤôʷʥʦʧʦʪʦʮʴʢʠʡ, 72 ï ɺʝʞʘʥʩʴʢʠʡ, 
73ï ʄʦʥʘʩʪʠʨʝʮʴʢʠʡ; 13 ï ʇʻʥʽʥʩʴʢʠʡ ʧʦʢʨʠʚ; 14 ï ɿʘʢʘʨʧʘʪʩʴʢʠʡ ʧʨʦʛʠʥ; 15 ï ʣ̔ ʥʽʾ ʥʘʩʫʚʽʚ; 16 ï ʧʨʦʝʢʮʽʾ ʛʣʠʙʠʥʥʠʭ 

ʨʦʟʣʦʤʽʚ ʥʘ ʧʦʚʝʨʭʥʽ; 17 ï ʈʝʛʽʦʥʘʣʴʥʠʡ ʛʨʘʚʽʪʘʮʽʡʥʠʡ ʤʽʥʽʤʫʤ; 18 ï ʣ̔ ʥʽʷ ʛʦʣʦʚʥʦʛʦ ʂʘʨʧʘʪʩʴʢʦʛʦ ʚʦʜʦʜʽʣʫ; 19 ï 
ʩʠʛʤʦʾʜʘʣʴʥʽ ʚʠʛʠʥʠ ʫ ʊʫʨʢʽʚʩʴʢʦʤʫ, ɹʽʪʣʷʥʩʴʢʦ-ʉʚʠʜʦʚʝʮʴʢʦʤʫ ʽ ʂʨʘʩʥʦʰʦʨʩʴʢʦ-ɻʦʚʝʨʣʷʥʩʴʢʦʤʫ ʩʫʙʧʦʢʨʠʚʘʭ; 20 ï 
ʨʦʟʣʦʤʥʽ ʜʠʩʣʦʢʘʮʽʾ (ʩʢʠʜʦ-ʟʩʫʚʠ); 21 ï ʪʝʢʪʦʥʽʯʥʽ ʦʩʪʘʥʮʽ ʂʨʘʩʥʦʰʦʨʩʴʢʦ-ɻʦʚʝʨʣʷʥʩʴʢʦʛʦ ʩʫʙʧʦʢʨʠʚʫ. 
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The survey results on local sites in the Antarctic region are presented. The studies were 

carried out using the direct-prospecting satellite image frequency-resonance processing 

methods. On a site in Bransfield Strait, signals were recorded at frequencies of oil, gas, and 

amber, and gas migration into the atmosphere was established. On Melbourne Mount 

volcano signals at frequencies of oil, gas, and amber were recorded. Surveys at 6 local sites 

were conducted in Weddell and Mawson Seas. Volcanic complexes with roots at a depth of 

218 km with kimberlites and lamproites were detected in two areas. Signals at diamond 

frequencies were received from volcanoes. At one site, responses were recorded at 

frequencies of technical microdiamonds - lonsdaleite, and from 2-723 km intervals - from 

ultramafic rocks. Signals at HC frequency were recorded at two surveyed areas in the 

Weddell and Mawson Seas. At two sites, gas and yellow phosphorus migration processes 

into the atmosphere were established, and at one of them, signals of hydrocarbon synthesis 

at a depth of 57 km. 
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ɺʩʪʫʧ. ʄʦʙʽʣʴʥʘ ʧʨʷʤʦʧʦʰʫʢʦʚʘ ʪʝʭʥʦʣʦʛʽʷ ʯʘʩʪʦʪʥʦ-ʨʝʟʦʥʘʥʩʥʦʾ ʦʙʨʦʙʢʠ ʪʘ 

ʜʝʢʦʜʫʚʘʥʥʷ ʩʫʧʫʪʥʠʢʦʚʠʭ ʟʥʽʤʢʽʚ ʽ ʬʦʪʦʟʥʽʤʢʽʚ, ʱʦ ʨʦʟʨʦʙʣʷʻʪʴʩʷ (ʗʢʠʤʯʫʢ ʠ 

ʜʨ.,2019), ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚ ʩʪʠʩʣʽ ʪʝʨʤʽʥʠ ʧʨʦʚʦʜʠʪʠ ʚ ʣʘʙʦʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭ 

ʦʙʩʪʝʞʝʥʥʷ ʣʦʢʘʣʴʥʠʭ ʜʽʣʷʥʦʢ ʽ ʢʨʫʧʥʠʭ ʙʣʦʢʽʚ ʫ ʙʫʜʴ-ʷʢʽʡ ʪʦʯʮʽ (ʨʘʡʦʥʽ) ʟʝʤʥʦʾ ʢʫʣʽ, 

ʘ ʪʘʢʦʞ ʥʘ ʧʣʘʥʝʪʘʭ ʪʘ ʩʫʧʫʪʥʠʢʘʭ ʉʦʥʷʯʥʦʾ ʩʠʩʪʝʤʠ. ʋ 2019-2022 ʨʦʢʘʭ ʤʦʙʽʣʴʥʽ 

ʤʝʪʦʜʠ ʧʨʦʭʦʜʠʣʠ ʘʧʨʦʙʘʮʽʶ ʥʘ ʜʽʣʷʥʢʘʭ ʧʦʰʫʢʦʚʠʭ ʨʦʙʽʪ ʥʘ ʚʫʛʣʝʚʦʜʥʽ ʪʘ ʨʫʜʥʽ 

ʢʦʨʠʩʥʽ ʢʦʧʘʣʠʥʠ, ʙʫʨʽʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʥʘ ʩʫʰʽ ʪʘ ʰʝʣʴʬʽ, ʚʠʚʯʝʥʥʷ ʛʣʠʙʠʥʥʦʾ ʙʫʜʦʚʠ 

ʩʪʨʫʢʪʫʨʥʠʭ ʝʣʝʤʝʥʪʽʚ ɿʝʤʣʽ (ʗʢʠʤʯʫʢ ʠ ʜʨ., 2019; ʗʢʠʤʯʫʢ, ʂʦʨʯʘʛʠʥ, 2019, 2020, 

2021). ʋ ʜʘʥʦʤʫ ʧʦʚʽʜʦʤʣʝʥʥʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʨʝʢʦʛʥʦʩʮʠʨʫʚʘʣʴʥʦʛʦ 

ʦʙʩʪʝʞʝʥʥʷ 8-ʤʠ ʣʦʢʘʣʴʥʠʭ ʜʽʣʷʥʦʢ ʘ ɸʥʪʘʨʢʪʠʯʥʦʤʫ ʨʝʛʽʦʥʽ (ʧʨʦʪʦʢʘ ɹʨʘʥʩʬʽʣʜ, 

Melbourn Mount, ʤʦʨʝ ʋʝʜʜʝʣʣʘ, ʤʦʨʝ ʄʦʫʩʦʥʘ). 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʨʝʢʦʛʥʦʩʮʠʨʫʚʘʣʴʥʦʛʦ ʪʘ 

ʜʝʪʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʧʨʦʚʦʜʷʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʘʣʦ-ʚʠʪʨʘʪʥʦʾ ʧʨʷʤʦʧʦʰʫʢʦʚʦʾ 

ʪʝʭʥʦʣʦʛʽʾ, ʱʦ ʚʢʣʶʯʘʻ ʤʦʜʠʬʽʢʦʚʘʥʽ ʤʝʪʦʜʠ ʯʘʩʪʦʪʥʦ-ʨʝʟʦʥʘʥʩʥʦʾ ʦʙʨʦʙʢʠ ʪʘ 

ʜʝʢʦʜʫʚʘʥʥʷ ʩʫʧʫʪʥʠʢʦʚʠʭ ʟʥʽʤʢʽʚ ʪʘ ʬʦʪʦʟʥʽʤʢʽʚ, ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʝʣʝʢʪʨʦʨʝʟʦʥʘʥʩʥʦʛʦ 

ʟʦʥʜʫʚʘʥʥʷ (ʩʢʘʥʫʚʘʥʥʷ) ʨʦʟʨʽʟʫ ʪʘ ʤʝʪʦʜʠʢʠ ʽʥʪʝʛʨʘʣʴʥʦʾ ʦʮʽʥʢʠ ʧʝʨʩʧʝʢʪʠʚ 

ʥʘʬʪʦʛʘʟʦʥʦʩʥʦʩʪʽ (ʨʫʜʦʥʦʩʥʦʩʪʽ) ʢʨʫʧʥʠʭ ʧʦʰʫʢʦʚʠʭ ʙʣʦʢʽʚ ʪʘ ʣʦʢʘʣʴʥʠʭ ʜʽʣʷʥʦʢ 

(ʗʢʠʤʯʫʢ ʠ ʜʨ.,2019). ʆʢʨʝʤʽ ʢʦʤʧʦʥʝʥʪʠ ʤʦʙʽʣʴʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʨʦʟʨʦʙʣʝʥʽ ʥʘ 

ʧʨʠʥʮʠʧʘʭ çʨʝʯʦʚʠʥʥʦʾè ʧʘʨʘʜʠʛʤʠ ʛʝʦʬʽʟʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʩʫʪʥʽʩʪʴ ʷʢʦʾ ʧʦʣʷʛʘʻ ʚ 

ʧʦʰʫʢʫ ʢʦʥʢʨʝʪʥʦʾ (ʰʫʢʘʥʦʾ ʚ ʢʦʞʥʦʤʫ ʦʢʨʝʤʦʤʫ ʚʠʧʘʜʢʫ) ʨʝʯʦʚʠʥʠ. ɺ ʦʩʥʦʚʽ 
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ʨʦʟʨʦʙʣʝʥʠʭ ʤʝʪʦʜʽʚ ʣʝʞʘʪʴ ʚʠʷʚʣʝʥʽ ʅʽʢʦʣʦʶ ʊʝʩʣʘ ʫ 1899 ʨ. ʩʪʦʷʯʽ ʝʣʝʢʪʨʠʯʥʽ ʭʚʠʣʽ 

ʚ ʛʣʠʙʠʥʥʠʭ ʛʦʨʠʟʦʥʪʘʭ ɿʝʤʣʽ. ɺ ʤʦʜʠʬʽʢʦʚʘʥʠʭ ʚʝʨʩʽʷʭ ʤʝʪʦʜʽʚ ʯʘʩʪʦʪʥʦ-ʨʝʟʦʥʘʥʩʥʦʾ 

ʦʙʨʦʙʢʠ ʩʫʧʫʪʥʠʢʦʚʠʭ ʟʥʽʤʢʽʚ ʪʘ ʬʦʪʦʟʥʽʤʢʽʚ, ʘ ʪʘʢʦʞ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ 

(ʩʢʘʥʫʚʘʥʥʷ) ʨʦʟʨʽʟʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʽʩʥʫʶʯʽ ʙʘʟʠ (ʥʘʙʦʨʠ, ʢʦʣʝʢʮʽʾ) ʦʩʘʜʦʚʠʭ, 

ʤʝʪʘʤʦʨʬʽʯʥʠʭ ʪʘ ʤʘʛʤʘʪʠʯʥʠʭ ʧʦʨʽʜ 

(https://karpinskyinstitute.ru/ru/info/sprav/petro/petro-mobil.pdf), ʤʽʥʝʨʘʣʽʚ ʪʘ ʭʽʤʽʯʥʠʭ 

ʝʣʝʤʝʥʪʽʚ. ʆʩʦʙʣʠʚʦʩʪʽ ʪʘ ʧʦʪʝʥʮʽʡʥʽ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʠʭ ʤʝʪʦʜʽʚ, ʘ ʪʘʢʦʞ 

ʤʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʥʷ ʚʠʤʽʨʶʚʘʥʴ ʦʧʠʩʘʥʽ ʜʝʪʘʣʴʥʽʰʝ ʚ (ʗʢʠʤʯʫʢ ʠ ʜʨ., 2019; ʗʢʠʤʯʫʢ, 

ʂʦʨʯʘʛʠʥ, 2019, 2020, 2021).  

ɿʘʟʥʘʯʠʤʦ ʪʘʢʦʞ, ʱʦ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʢʣʘʩʠʯʥʠʭ ʛʝʦʬʽʟʠʯʥʠʭ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʽ 

ʧʨʷʤʦʧʦʰʫʢʦʚʽ ʯʘʩʪʦʪʥʦ-ʨʝʟʦʥʘʥʩʥʽ ʤʝʪʦʜʠ ʥʘʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʫ ʢʦʞʥʦʤʫ 

ʢʦʥʢʨʝʪʥʦʤʫ ʚʠʧʘʜʢʫ ʥʘʧʦʚʥʶʚʘʪʠ ʨʦʟʨʽʟ, ʱʦ ʚʠʚʯʘʻʪʴʩʷ, ʧʨʠʩʫʪʥʽʤʠ ʚ ʥʴʦʤʫ, 

ʢʦʤʧʣʝʢʩʘʤʠ ʦʩʘʜʦʚʠʭ, ʤʝʪʘʤʦʨʬʽʯʥʠʭ ʽ ʤʘʛʤʘʪʠʯʥʠʭ ʧʦʨʽʜ, ʘ ʪʘʢʦʞ ʚʠʟʥʘʯʘʪʠ ʚ 

ʧʝʨʰʦʤʫ ʥʘʙʣʠʞʝʥʥʽ (ʪʘ ʫʪʦʯʥʶʚʘʪʠ ʥʘ ʝʪʘʧʘʭ ʜʝʪʘʣʽʟʘʮʽʾ) ʽʥʪʝʨʚʘʣʠ ʨʦʟʨʽʟʫ, 

ʧʝʨʩʧʝʢʪʠʚʥʽ ʥʘ ʚʠʷʚʣʝʥʥʷ ʛʦʨʶʯʠʭ ʽ ʨʫʜʥʠʭ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ, ʚʽʜʨʘʟʫ, ʚ ʧʨʦʮʝʩʽ 

ʧʨʦʚʝʜʝʥʥʷ ʚʠʤʽʨʶʚʘʥʴ (ʨʝʻʩʪʨʘʮʽʾ ʩʠʛʥʘʣʽʚ) ʨʦʟʨʦʙʣʝʥʠʤʠ ʘʧʘʨʘʪʫʨʥʦ-

ʚʠʤʽʨʶʚʘʣʴʥʠʤʠ ʧʨʠʩʪʨʦʷʤʠ (ʪʦʙʪʦ, ʙʝʟ ʜʦʜʘʪʢʦʚʠʭ ʝʪʘʧʽʚ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʛʝʦʣʦʛʽʯʥʦʾ 

ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʚʠʤʽʨʶʚʘʥʴ). ʅʠʞʯʝ, ʘ ʪʘʢʦʞ ʚ ʽʥʰʠʭ 

ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʤʘʪʝʨʽʘʣʘʭ ʘʢʮʝʥʪʫʻʪʴʩʷ ʫʚʘʛʘ ʚ ʦʩʥʦʚʥʦʤʫ ʥʘ ʧʦʜʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ 

ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʚʠʤʽʨʶʚʘʥʴ. 

ʈʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ.  

ʃʦʢʘʣʴʥʘ ʜʽʣʷʥʢʘ ʚ ʧʨʦʪʦʮʽ ɹʨʘʥʩʬʽʣʜ (ʨʠʩ. 1). ʅʘ ʜʽʣʷʥʮʽ ʚʠʷʚʠʣʠ ʜʞʝʨʝʣʦ 

ʤʝʪʘʥʫ, ʛʣʠʙʠʥʘ ʷʢʦʛʦ ʥʝ ʚʩʪʘʥʦʚʣʝʥʘ. ɺ ʧʨʦʮʝʩʽ ʦʙʨʦʙʢʠ ʬʨʘʛʤʝʥʪʘ ʟʥʽʤʢʘ (ʨʠʩ. 1ʚ) 

ʟʘʬʽʢʩʦʚʘʥʽ ʩʠʛʥʘʣʠ ʥʘ ʯʘʩʪʦʪʘʭ ʥʘʬʪʠ, ʛʘʟʫ, ʙʫʨʰʪʠʥʫ ʪʘ ʚʩʪʘʥʦʚʣʝʥʦ ʬʘʢʪ ʤʽʛʨʘʮʽʾ 

ʛʘʟʫ ʚ ʘʪʤʦʩʬʝʨʫ. ɺ ʽʥʪʝʨʚʘʣʽ ʛʣʠʙʠʥ ʜʦ 3 ʢʤ ʦʪʨʠʤʘʥʽ ʚʽʜʛʫʢʠ ʥʘ ʯʘʩʪʦʪʘʭ 2-ʦʾ ʛʨʫʧʠ 

ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ (ʥʘʰʣʴʦʧʢʘ ʧʩʘʤʽʪʽʚ). ʅʘ ʧʦʚʝʨʭʥʽ 57 ʢʤ ʟʘʨʝʻʩʪʨʦʚʘʥʽ ʩʠʛʥʘʣʠ ʚʽʜ 10-ʦʾ 

ʛʨʫʧʠ ʦʩʘʜʦʚʠʭ (ʢʨʝʤʥʽʩʪʠʭ) ʧʦʨʽʜ. 

  
ʈʠʩʫʥʦʢ 1 ʉʫʧʫʪʥʠʢʦʚʽ ʟʥʽʤʢʠ ʣʦʢʘʣʴʥʦʾ ʜʽʣʷʥʢʠ ʚ ʧʨʦʪʦʮʽ ɹʨʘʥʩʬʣ̔ʜ.  

ʃʦʢʘʣʴʥʘ ʜʽʣʷʥʢʘ ʚ ʨʘʡʦʥʽ ʚʫʣʢʘʥʫ Melbourn Mount (ʨʠʩ. 2). ʅʘ ʜʽʣʷʥʮʽ ʟ ʚʫʣʢʘʥʦʤ 

ʟʘʬʽʢʩʦʚʘʥʽ ʩʠʛʥʘʣʠ ʥʘ ʯʘʩʪʦʪʘʭ ʥʘʬʪʠ, ʛʘʟʫ, ʙʫʨʰʪʠʥʫ. ɯʟ ʽʥʪʝʨʚʘʣʫ ʨʦʟʨʽʟʫ ʜʦ 5 ʢʤ 

ʦʪʨʠʤʘʥʦ ʚʽʜʛʫʢʠ ʚʽʜ 2-ʾ ʛʨʫʧʠ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ (ʥʘʰʣɹʦʧʢʘ ʧʩʘʤʽʪʽʚ), ʘ ʟ ʽʥʪʝʨʚʘʣʫ 

ʛʣʠʙʠʥ 5-10 ʢʤ ï ʚʽʜ 9-ʦʾ ʛʨʫʧʠ ʦʩʘʜʦʚʠʭ ʢʘʨʙʦʥʘʪʥʠʭ ʧʦʨʽʜ (ʤʝʨʛʝʣʽ). ʅʘ ʛʣʠʙʠʥʽ 

ʩʠʥʪʝʟʫ ɺɺ 57 ʢʤ ʪʘʢʦʞ ʟʘʬʽʢʩʦʚʘʥʽ ʩʠʛʥʘʣʠ ʚʽʜ ʤʝʨʛʝʣʽʚ. 

  
 ʈʠʩʫʥʦʢ 2 ʉʫʧʫʪʥʠʢʦʚʽ ʟʥʽʤʢʠ ʣʦʢʘʣʴʥʦʾ ʜʽʣʷʥʢʠ ʚ ʨʘʡʦʥʽ ʚʫʣʢʘʥʫ Melbourn Mount.  

ʄʦʨʝ ʋʝʜʜʝʣʣʘ, ʣʦʢʘʣʴʥʘ ʜʽʣʷʥʢʘ 1 (ʨʠʩ. 3). ɿʘʬʽʢʩʦʚʘʥʦ ʚʫʣʢʘʥʽʯʥʠʡ ʢʦʤʧʣʝʢʩ ʽʟ 

ʢʦʨʝʥʝʤ ʥʘ ʛʣʠʙʠʥʽ 218 ʢʤ, ʟʘʧʦʚʥʝʥʠʡ ʤʘʛʤʘʪʠʯʥʠʤʠ ʧʦʨʦʜʘʤʠ 11-ʦʾ ʛʨʫʧʠ 

(ʢ̔ʤʙʝʨʣʽʪʠ ̔  ʣʘʤʧʨʦʾʪʠ).  
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ʈʠʩʫʥʦʢ 3 ʉʫʧʫʪʥʠʢʦʚʽ ʟʥʽʤʢʠ ʣʦʢʘʣʴʥʦʾ ʜʽʣʷʥʢʠ 1 ʚ ʤʦʨʽ ʋʝʜʜʝʣʣʘ. 

ɯʟ ʚʫʣʢʘʥʫ ʦʪʨʠʤʘʥʦ ʩʠʛʥʘʣʠ ʥʘ ʯʘʩʪʦʪʘʭ ʘʣʤʘʟʽʚ, ʘ ʩʠʛʥʘʣʠ ʚʽʜ ɺɺ (ʥʘʬʪʘ ʪʘ ʛʘʟ) ʽʟ 

ʽʥʪʝʨʚʘʣʫ ʛʣʠʙʠʥ ʜʦ 10 ʢʤ ʙʫʣʠ ʚʽʜʩʫʪʥʽ. ɺʽʜʛʫʢʠ ʥʘ ʯʘʩʪʦʪʘʭ 10-ʾ ʛʨʫʧʠ ʦʩʘʜʦʚʠʭ 

(ʢʨʝʤʥʽʩʪʠʭ) ʧʦʨʽʜ ʟʘʨʝʻʩʪʨʦʚʘʥʽ ʚ ʽʥʪʝʨʚʘʣʽ ʛʣʠʙʠʥ 218-723 ʢʤ. 

ʄʦʨʝ ʋʝʜʜʝʣʣʘ, ʣʦʢʘʣʴʥʘ ʜʽʣʷʥʢʘ 2 (ʨʠʩ. 4). ɿʘʬʽʢʩʦʚʘʥʦ ʚʫʣʢʘʥʽʯʥʠʡ ʢʦʤʧʣʝʢʩ ʽʟ 

ʢʦʨʝʥʝʤ ʥʘ ʛʣʠʙʠʥʽ 218 ʢʤ, ʟʘʧʦʚʥʝʥʠʡ ʤʘʛʤʘʪʠʯʥʠʤʠ ʧʦʨʦʜʘʤʠ 11-ʦʾ ʛʨʫʧʠ 

(ʢ̔ʤʙʝʨʣʽʪʠ ʽ ʣʘʤʧʨʦʾʪʠ). ɯʟ ʚʫʣʢʘʥʫ ʦʪʨʠʤʘʥʦ ʩʠʛʥʘʣʠ ʥʘ ʯʘʩʪʦʪʘʭ ʘʣʤʘʟʽʚ, ʘ ʩʠʛʥʘʣʠ 

ʚʽʜ ɺɺ (ʥʘʬʪʘ ʪʘ ʛʘʟ) ʽʟ ʽʥʪʝʨʚʘʣʫ ʛʣʠʙʠʥ ʜʦ 10 ʢʤ ʙʫʣʠ ʚʽʜʩʫʪʥʽ. ɺʽʜʛʫʢʠ ʥʘ 

ʯʘʩʪʦʪʘʭ 8-ʦʾ ʛʨʫʧʠ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ (ʜʦʣʦʤʽʪʠ) ʟʘʨʝʻʩʪʨʦʚʘʥʽ ʽʟ ʽʥʪʝʨʚʘʣʫ ʛʣʠʙʠʥ 218-

723 ʢʤ. 

   
ʈʠʩʫʥʦʢ 4 ʉʫʧʫʪʥʠʢʦʚʽ ʟʥʽʤʢʠ ʣʦʢʘʣʴʥʦʾ ʜʽʣʷʥʢʠ 2 ʚ ʤʦʨʽ ʋʝʜʜʝʣʣʘ. 

ʄʦʨʝ ʋʝʜʜʝʣʣʘ, ʣʦʢʘʣʴʥʘ ʜʽʣʷʥʢʘ 3 (ʨʠʩ. 5). ɿʘʬʽʢʩʦʚʘʥʦ ʩʠʛʥʘʣʠ ʥʘ ʯʘʩʪʦʪʘʭ 

ʚʫʛʣʝʚʦʜʥʽʚ ʥʘ ʧʦʚʝʨʭʥʽ ʽ ʩʠʛʥʘʣʠ ʩʠʥʪʝʟʫ ɺɺ ʥʘ ʛʣʠʙʠʥʽ 57 ʢʤ! ɺʩʪʘʥʦʚʣʝʥʦ 

ʧʨʦʮʝʩ ʤʽʛʨʘʮʽʾ ʛʘʟʫ ʽ ʞʦʚʪʦʛʦ ʬʦʩʬʦʨʫ ʚ ʘʪʤʦʩʬʝʨʫ. ɿʘʬʽʢʩʦʚʘʥʦ ʚʫʣʢʘʥʽʯʥʠʡ 

ʢʦʤʧʣʝʢʩ ʽʟ ʢʦʨʝʥʝʤ ʥʘ ʛʣʠʙʠʥʽ 99 ʢʤ, ʟʘʧʦʚʥʝʥʠʡ ʦʩʘʜʦʚʠʤʠ ʧʦʨʦʜʘʤʠ 2-ʦʾ ʛʨʫʧʠ 

(ʧʩʘʤʽʪʠ). ɯʟ ʽʥʪʝʨʚʘʣʫ ʛʣʠʙʠʥ 99-218 ʢʤ ʦʪʨʠʤʘʥʦ ʚʽʜʛʫʢʠ ʚʽʜ 7-ʦʾ ʛʨʫʧʠ ʤʘʛʤʘʪʠʯʥʠʭ 

(ʫʣʴʪʨʘʤʘʬʽʯʥʠʭ) ʧʦʨʽʜ, ʘ ʽʟ ʽʥʪʝʨʚʘʣʫ 218-723 ʢʤ ï ʚʽʜ 8-ʦʾ ʛʨʫʧʠ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ 

(ʜʦʣʦʤʽʪʠ). 

  
ʈʠʩʫʥʦʢ 5 ʉʫʧʫʪʥʠʢʦʚʽ ʟʥʽʤʢʠ ʣʦʢʘʣʴʥʦʾ ʜʽʣʷʥʢʠ 3 ʚ ʤʦʨʽ ʋʝʜʜʝʣʣʘ. 

ʄʦʨʝ ʋʝʜʜʝʣʣʘ, ʣʦʢʘʣʴʥʘ ʜʽʣʷʥʢʘ 4 (ʨʠʩ. 6). ʉʠʛʥʘʣʠ ʥʘ ʯʘʩʪʦʪʘʭ ʚʫʛʣʝʚʦʜʥʽʚ ʥʝ 

ʟʘʬʽʢʩʦʚʘʥʦ. ɿʘʬ̔ʢʩʦʚʘʥʦ ʚʽʜʛʫʢʠ ʥʘ ʯʘʩʪʦʪʘʭ ʪʝʭʥʽʯʥʠʭ ʤʽʢʨʦʘʣʤʘʟʽʚ ï ʣʦʥʩʜʝʡʣʽʪʽʚ, ʘ 

ʽʟ ʽʥʪʝʨʚʘʣʫ 2-723 ʢʤ ï ʚʽʜ 7-ʦ ʾʛʨʫʧʠ ʤʘʛʤʘʪʠʯʥʠʭ (ʫʣʴʪʨʘʤʘʬʽʯʥʠʭ) ʧʦʨʽʜ. 

 

  
ʈʠʩʫʥʦʢ 6 ʉʫʧʫʪʥʠʢʦʚʽ ʟʥʽʤʢʠ ʣʦʢʘʣʴʥʦʾ ʜʽʣʷʥʢʠ 4 ʚ ʤʦʨʽ ʋʝʜʜʝʣʣʘ.  

ʄʦʨʝ ʄʦʫʩʦʥʘ, ʣʦʢʘʣʴʥʘ ʜʽʣʷʥʢʘ 5 (ʨʠʩ. 7). ɿ ʧʦʚʝʨʭʥʽ ʟʘʬʽʢʩʦʚʘʥʽ ʩʠʛʥʘʣʠ ʥʘ 

ʯʘʩʪʦʪʘʭ ʚʫʛʣʝʚʦʜʥʽʚ ʽ ʚʩʪʘʥʦʚʣʝʥʦ ʬʘʢʪʠ ʤʽʛʨʘʮʽʾ ʛʘʟʫ ʽ ʞʦʚʪʦʛʦ ʬʦʩʬʦʨʫ ʚ 

ʘʪʤʦʩʬʝʨʫ.  



ˏ̨̅ ˙̨̨̩̎̆̑́̌̏̄ ̨ ː̨̩̆̏̄̎̏̈ ̅̏ ː̨̨̖̩̆̏̍ȟ ˜̨̩̆̓̑̏̌̏̄ȟ ː̨̩̆̏̌̏̄ ̓́ ː̨̆̏̈̉̋̉̕ȡ 
̨̝̔̎̅́̍̆̎̓́̌̎̕ ̨ ̨̐̑̉̋̌́̅̎ ̓̑̆̎̅̉ 88) ̨̠̒̓̏̌̓̓ 

 

113 

 

  
  

ʈʠʩʫʥʦʢ 7 ʉʫʧʫʪʥʠʢʦʚʽ ʟʥʽʤʢʠ ʣʦʢʘʣʴʥʦʾ ʜʽʣʷʥʢʠ 5 ʚ ʤʦʨʽ ʄʦʫʩʦʥʘ. 

ɯʟ ʽʥʪʝʨʚʘʣʫ ʨʦʟʨʽʟʫ ʜʦ 9 ʢʤ ʦʪʨʤʘʥʦ ʚʽʜʛʫʢʠ ʚʽʜ 7-ʦʾ ʛʨʫʧʠ ʦʩʘʜʦʚʠʭ 

(ʢʘʨʙʦʥʘʪʥʠʭ) ʧʦʨʽʜ (ʚʘʧʥʷʢʠ), ʘ ʟ ʽʥʪʝʨʚʘʣʫ 9-723 ʢʤ ï ʚʫʣʢʘʥʽʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ, 

ʟʘʧʦʚʥʝʥʦʛʦ 10-ʦʶ ʛʨʫʧʦʶ ʦʩʘʜʦʚʠʭ (ʢʨʝʤʝʥʠʩʪʠʭ) ʧʦʨ̔ʜ. 

ʄʦʨʝ ʄʦʫʩʦʥʘ, ʣʦʢʘʣʴʥʘ ʜʽʣʷʥʢʘ 6 (ʨʠʩ. 8). ɿ ʧʦʚʝʨʭʥʽ ʟʘʬʽʢʩʦʚʘʥʽ ʩʠʛʥʘʣʠ ʥʘ 

ʯʘʩʪʦʪʘʭ ʚʫʛʣʝʚʦʜʥʽʚ.  

  
ʈʠʩʫʥʦʢ 8 ʉʫʧʫʪʥʠʢʦʚʽ ʟʥʽʤʢʠ ʣʦʢʘʣʴʥʦʾ ʜʽʣʷʥʢʠ 6 ʚ ʤʦʨʽ ʄʦʫʩʦʥʘ. 

ɯʟ ʽʥʪʝʨʚʘʣʫ ʨʦʟʨʽʟʫ ʜʦ 8 ʢʤ ʦʪʨʤʘʥʦ ʚʽʜʛʫʢʠ ʚʽʜ 7-ʦʾ ʛʨʫʧʠ ʦʩʘʜʦʚʠʭ 

(ʢʘʨʙʦʥʘʪʥʠʭ) ʧʦʨʽʜ (ʚʘʧʥʷʢʠ, ʥʘʰʣʴʦʧʢʘ), ʘ ʟ ʽʥʪʝʨʚʘʣʫ 8-57-723 ʢʤ ï ʚʫʣʢʘʥʽʯʥʦʛʦ 

ʢʦʤʧʣʝʢʩʫ, ʟʘʧʦʚʥʝʥʦʛʦ 8-ʦʶ ʛʨʫʧʦʶ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ (ʜʦʣʦʤʽʪʠ). 

ʂʦʨʦʪʢʽ ʢʦʤʝʥʪʘʨʽ ʪʘ ʚʠʩʥʦʚʦʢ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʦʧʝʨʘʪʠʚʥʦ ʧʨʦʚʝʜʝʥʠʭ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʦʪʨʠʤʘʥʦ ʜʦʜʘʪʢʦʚʽ ʬʘʢʪʠ (ʜʦʢʘʟʠ) ʥʘ ʢʦʨʠʩʪʴ 

ʛʣʠʙʠʥʥʦʛʦ (ʘʙʽʦʛʝʥʥʦʛʦ) ʧʦʭʦʜʞʝʥʥʷ ʥʘʬʪʠ, ʢʦʥʜʝʥʩʘʪʫ ʽ ʛʘʟʫ ʚ ʧʨʦʮʝʩʽ ʚʦʜʥʝʚʦʾ 

ʜʝʛʘʟʘʮʽʾ ɿʝʤʣʽ, ʤʽʛʨʘʮʽʾ ʛʘʟʫ (ʤʝʪʘʥʫ) ʽ ʬʦʩʬʦʨʫ ʚ ʘʪʤʦʩʬʝʨʫ ɿʝʤʣʽ ʪʘ ñʚʫʣʢʘʥʽʯʥʦʾò 

ʤʦʜʝʣʽ ʬʦʨʤʫʚʘʥʥʷ ʩʪʨʫʢʪʫʨʥʠʭ ʝʣʝʤʝʥʪʽʚ ɿʝʤʣʽ ʪʘ ʧʦʢʣʘʜʽʚ ʚʫʛʣʝʚʦʜʥʽʚ.  

ɯʥʩʪʨʫʤʝʥʪʘʣʴʥʠʤʠ ʚʠʤʽʨʶʚʘʥʥʷʤʠ ʥʘ ʜʚʦʭ ʜʽʣʷʥʢʘʭ ʟʘʬʽʢʩʦʚʘʥʦ ʤʽʛʨʘʮʽʶ ʚ 

ʘʪʤʦʩʬʝʨʫ ʛʘʟʫ ʪʘ ʞʦʚʪʦʛʦ ʬʦʩʬʦʨʫ. ʎʝ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʘʢʪʠʚʥʽʩʪʴ ʚʫʣʢʘʥʽʯʥʠʭ 

ʩʪʨʫʢʪʫʨ ʽ ʩʠʥʪʝʟ ʚʫʛʣʝʚʦʜʥʽʚ ʚ ʥʠʭ ʚ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ. 

ʋ ʟʚôʷʟʢʫ ʟ ʚʠʱʝʚʠʢʣʘʜʝʥʠʤ, ʘ ʪʘʢʦʞ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʧʝʨʝʜʥʽʭ ʦʙʩʪʝʞʝʥʴ 

ʨʘʡʦʥʽʚ ʤʽʛʨʘʮʽʾ ʛʘʟʫ ʚ ʘʪʤʦʩʬʝʨʫ (Yakymchuk at al., 2022; Soloviev at al., 2023), ʤʦʞʥʘ 

ʢʦʥʩʪʘʪʫʚʘʪʠ, ʱʦ ʚ ʜʽʶʯʠʭ ʚʫʣʢʘʥʽʯʥʠʭ ʢʦʤʧʣʝʢʩʘʭ ʣʦʢʘʣʴʥʠʡ ʩʠʥʪʝʟ ʚʫʛʣʝʚʦʜʥʽʚ ʪʘ 

ʽʥʰʠʭ ʛʘʟʽʚ, ʘ, ʦʪʞʝ, ʽ ʾʭ ʤʽʛʨʘʮʽʷ ʚ ʘʪʤʦʩʬʝʨʫ, ʚ ʜʘʥʠʡ ʯʘʩ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʨʝʛʫʣʷʨʥʦ. 
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FACTOR OF MODERN SEDIMENTOGEN ESIS IN THE ECOLOGICAL 

ASSESSMENT OF THE KAKHOVKA DAM DISASTER  

 

Nasiedkin Ye.I .1,2, Havryliuk R.B.1,2, Ivanova G.M.1  
1 National Ecological Center of Ukraine, Kyiv, 

nasedev@ukr.net, gavrilyuk.ruslan@gmail.com 
2 Institute of Geological Sciences of Ukraine, Kyiv, a_1207@ukr.net  

 

Introduction. On June 6, 2023 as a result of a terrorist act by Russian occupiers the 

dam of the Kakhovka hydroelectric power station was ruined and the largest Reservoir in 

Ukraine was destroyed. Kakhovka Reservoir provided the south of our country with 

electricity, fresh water and bioresources. 

The transfer of a number of pollutants (radionuclides, persistent organic pollutants, 

heavy metals, oil products, etc.) accumulated in the bottom sediments of the Kakhovka 

Reservoir, in the lower reaches of the Dnieper, the Dnieper-Bug Estuary and the northwestern 

part of the Black Sea is the negative consequences of the dam destruction. Qualitative 

geochemical assessment of the bottom sediments state before these events, as well as a study 

of the resedimentation processes and the volumes of sediment removal in a suspended state in 

the first days of the disaster is a significant component in determining the damage caused to 

the environment, and its minimization in the future. 

Analysis of preliminary studies and statement of the problem. After the Kakhovka dam 

disaster, a significant number of studies were conducted by Ukrainian scientists, 

governmental and non-governmental organizations to determine and assess the potential 

damage caused by the removal of suspended matter from the Reservoir through washout in 

dam blown up by russians. The published materials included a rough estimate of the removal 

of resedimented bottom sediments using space observation data, as well as satellite and 

contact studies of the drained reservoir bed above the dam and in places of temporary 

flooding downstream along the Dnieper (Oreshchenko, 2024; Petrl²k. et al, 2023; Research 

on é, 2024; Popov,2024; Rapid Environmentalé, 2023). 

But these research materials paid almost no attention to qualitative assessment of the 

surface layer of bottom sediments of the Kakhovka Reservoir, which had been accumulating 

for almost 70 years before the tragedy. After the dam was blown up their most dispersed 

component was transferred by the water flow to a suspended state and moved from the 

reservoir water area together with the water mass and subsequently settled in the lower 

reaches of the Dnieper, the water areas of the Dnieper-Bug Estuary and the North-Western 

part of the Black Sea. 

It should be noted that the study of the distribution, qualitative and quantitative 

characteristics of surface bottom sediments formed in the water area of an artificial reservoir 

during its existence is an important key to determining both the damage caused to the lower 

reaches of the Dnieper and the Black Sea after the dam break, and the prospects for further 

use of the drained territory. It is well known that surface bottom sediments are the main 

"sedimentation tanks" and concentrators of most pollutants in water areas, especially in 

artificial reservoirs created to accumulate water masses for use in industry and agriculture. In 

Ukraine these are mainly the reservoirs of the Dnieper cascade. They develop in the zone of 

the Chernobyl environmental disaster and pass through urbanized cells, areas of development 

of the mining, processing, metallurgical and manufacturing industries, and huge areas of 

agricultural land. 

Due to a number of physical, chemical, hydrological and hydrobiological processes, 

pollutants accumulate in suspended matter and enter the surface layer (less stable, loose and 

waterlogged) of bottom sediments in areas of least hydrodynamic activity. This is especially 
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true for large shallow reservoirs with slow movement of water flows within the lower reaches. 

The processes of suspension transfer caused by wave activity and currents lead to active 

removal of the substance within the water area, with its separation and fractional 

accumulation on the bottom surface according to the known principle of sedimentation. 

Sedimentation of particles of larger dimensions occurs earlier, particles of smaller dimensions 

move in the direction of attenuation of hydrodynamic processes and increasing depths. 

Material and results. We conducted our studies in 2015-2021 within Zaporizhzhia city 

(Yemelianov et. al, 2023; Mitropolskiy et. al, 2017) on the Dnieper section downstream from 

the Dnieper hydroelectric power station, actually located several kilometres from the upper 

reaches of the Kakhovka Reservoir (Starodubtsev, Sakhatskyi, 2009). Obtained results showed 

that flows of finely dispersed suspended matter were the main carrier of iron and manganese 

oxides, as well as associated heavy metals. They form the upper layer of sediments in certain 

areas in accordance with the underwater relief with minimal hydrodynamic activity and are 

represented by a finely dispersed pelitic substance enriched with metal-containing component, 

consisting of mixed-layer formations of chlorite-illite -montmorillonite and skeletal remains of 

siliceous microalgae. 

In the bottom areas with hydrodynamic disturbances psamitic component of sediments 

on their surface dominates. It contents a minimum of pollutants and is represented by a 

mineral component of quartz sands of different sizes with a minimum presence of a finely 

dispersed iron-containing component (Figure ï 1) finely dispersed silt-pelitic matter enriched 

with iron, consisting of mixed-layered formations of chlorite-illite -montmorillonite; 2) 

rounded fragments of quartz grains and fragments of feldspars of sand size, with an 

insignificant admixture of aggregated pelitic component). 

 

 
1) 

 
2) 

 

Figure. SEM images and chemical composition of two types of sediments collected in 

areas with different hydrodynamics and bottom geomorphology within the Research Polygon 

(Zaporizhzhia). 

 

Chemical composition of samples indicates that the substance represented by the finely 

dispersed component significantly enriched with a number of metals and a decrease of these 

metals content in sand-sized sediments. In general, such features (Mitropolskiy et. al, 2017) of 
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various lithological and material-genetic types of marine sediments to accumulate a number 

of microelements from the aquatic environment are well known. 

The same trend is observed in the patterns of radioactive contamination of different 

types of bottom sediments, in particular, in Kyiv Reservoir. Studies of the contaminated areas 

of its bottom were conducted in 1989-1991 and duplicated almost twenty years later (2008-

2010) by specialists of the UkrGMI SES and the NAS of Ukraine (Kanivets, 2011). They 

showed that the main amount of radionuclides accumulated after the first years of the 

Chernobyl disaster accident at the places where flowing of watercourses into this artificial 

reservoir shifted to the deep-water areas of the middle and lower parts of the reservoir. 

Researchers indicated that the shallow areas became cleaner, and in the deep-water areas the 

total amount of 137Cs increased due to the natural gradual growth of silt layer. So, as in case of 

heavy metals distribution, a gradual concentration of the layer with maximum contamination 

occurred in zones of stable accumulation of the pelitic component and not directly related to 

the locations of pollution income. 

In the Kakhovsky Reservoir, before the disaster, there was a clear predominance of silty 

sediments over sandy ones (Ogorodnikov, 2001). Aleurite silts noticeably predominant in the 

upper and middle parts of the reservoir; pelitic silts mainly located in the lower part and sandy 

ones located in small zones in the upper part. 

In the lower part of the reservoir, in the main area of  pelitic silts development an 

increase of all the main finely dispersed fractions was observed; the author [11] explained this 

by the processes of their transportation down the reservoir and sedimentation in deeper zones. 

At the same time, according to the author, the zone of continuous accumulation of the pelitic 

component in the deep-water part of the reservoir began below Novoaleksandrovka and 

extended to the hydroelectric power station dam, and the thickness of the silt layer was 5-20 

cm. 

The decoding data of the satellite imagery of the drained reservoir bed (Popov,2024) 

and their comparison with the maps of the distribution of bottom sediments before the 

destruction of the dam showed the absence of the pelitic component of the sediments, which 

was transferred by the water flow into a suspended state and carried out in the first days after 

the formation of the washout. Pelitic silts (the maximum natural concentrator of pollution in 

the bottom sediments) were transferred in huge volumes downstream from the exploded dam, 

settled in accordance with natural conditions in the areas of the Dnieper- Dnieper-Bug 

estuary-Black Sea water area within hydrodynamically passive zones, geochemical barrier 

and other areas with favorable sedimentation processes, as well as in areas temporarily 

flooded as a result of the Kakhovka catastrophe. 

Conclusions. In the future, the determination of the damage caused to the environment 

must necessarily be based on a qualitative geochemical assessment of the state of the bottom 

sediments of the Kakhovka Reservoir before the dam was blown up by the Russians, a study 

of the resedimentation processes and the volumes of sediment removal in a suspended state in 

the first days of the disaster. 

During retrospective analysis, it is necessary to study: 

 - various types of bottom sediments distribution in the water area of the Kakhovka 

Reservoir before the dam was blown up, their physico-chemical properties, concentration of 

the main pollutants, 

- conditions of modern river sediments formation during the existence of the reservoir, 

sources and ways of its supply, 

- distribution of anthropogenic matter in their composition (the content of heavy metals, 

radionuclides, persistent organic pollutants, microplastics, petroleum hydrocarbons, etc. in 

various locations and types of bottom sediments). 
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ʉʋʏɸʉʅɯ ʂʆʄʇʃɽʂʉʅɯ ɼʆʉʃɯɼɾɽʅʅʗ 

ʂʆʈʀʉʅʀʍ ʂʆʇɸʃʀʅ ɿ ʄɽʊʆʖ 

ʆɹôɭʂʊʀɺʅʆɰ ʆʎɯʅʂʀ ɰʍ ʗʂʆʉʊɯ, 

ʆʇʊʀʄɯɿɸʎɯɰ ɺʀɼʆɹʋʊʂʋ ʊɸ 

ʇɯɼɺʀʑɽʅʅʗ ɽʌɽʂʊʀɺʅʆʉʊɯ 

ʄɽʅɽɼɾʄɽʅʊʋ ʇʈʀʈʆɼʆʂʆʈʀʉʊʋɺɸʅʅʗ 
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The results of the study of the lateral distribution of the average content of ilmenite in the 

weathered crust, Middle Jurassic-Lower Cretaceous deluvial-alluvial deposits and 

productive deposits that combine eluvial and deluvial-alluvial deposits are presented. The 

relationship between the thickness and the average content of ilmenite in ore-bearing 

formations was investigated. 

 

THICKNESS AND CONTENT OF ILMENITE OF DIFFERENT AGE AND 

DIFFERENT GENETIC FORMATIONS OF TH E TROSTYANYTSKE TITANIUM 

ORE DEPOSIT 

 

Kovalchuk M.S., Figura L.A. 

 

ɺʩʪʫʧ. ɿʚʘʞʘʶ ʯʠ ʥʘ ʜʝʨʞʘʚʥʫ ʧʦʣʽʪʠʢʫ ʱʦʜʦ ʟʘʣʫʯʝʥʥʷ ʽʥʚʝʩʪʦʨʽʚ, ʟʦʢʨʝʤʘ 

ʽʥʦʟʝʤʥʠʭ, ʜʦ ʛʝʦʣʦʛʽʯʥʦʛʦ ʜʦʚʠʚʯʝʥʥʷ  ̔ʨʦʟʨʦʙʢʠ ʨʦʜʦʚʠʱ ʩʪʨʘʪʝʛʽʯʥʦʾ ʤʽʥʝʨʘʣʴʥʦʾ 

ʩʠʨʦʚʠʥʠ, ʩʝʨʝʜ ʷʢʠʭ  ̒ʡ ʪʠʪʘʥʦʚʽ, ʧʝʨʰʦʯʝʨʛʦʚʠʤʠ ʦʙô̒ ʢʪʘʤʠ ʜʣʷ ʽʥʚʝʩʪʠʮʽʡ  ̒ʚʞʝ 

ʚʽʜʢʨʠʪʽ  ̔ʨʦʟʚʽʜʘʥʽ ʨʦʜʦʚʠʱʘ, ʷʢʽ ʜʦʥʠʥʽ ʥʝ ʨʦʟʨʦʙʣʷʶʪʴʩʷ  ̔ʚ ʤʝʞʘʭ ʷʢʠʭ ʧʨʦʜʫʢʪʠʚʥʽ 

ʚʽʜʢʣʘʜʠ ʦʙô̒ ʜʥʫʶʪʴ ʨʽʟʥʦʚʽʢʦʚʽ  ̔ʨʽʟʥʦʛʝʥʝʪʠʯʥʽ ʫʪʚʦʨʝʥʥʷ. ʉʝʨʝʜ ʪʘʢʠʭ ʨʦʜʦʚʠʱ  ̒

ʊʨʦʩʪʷʥʠʮʴʢʝ ʨʦʜʦʚʠʱʝ ʽʣʴʤʝʥʽʪʫ, ʚ ʷʢʦʤʫ ʧʨʦʜʫʢʪʠʚʥʽ ʚʽʜʢʣʘʜʠ ʦʙô̒ ʜʥʫʶʪʴ 

ʨʽʟʥʦʚʽʢʦʚʽ  ̔ʨʽʟʥʦʛʝʥʝʪʠʯʥʽ ʫʪʚʦʨʝʥʥʷ, ʘ ʩʘʤʝ ʢʦʨʫ ʚʠʚʽʪʨʶʚʘʥʥʷ ʢʨʠʩʪʘʣʽʯʥʠʭ ʧʦʨʽʜ 

ʬʫʥʜʘʤʝʥʪʫ ʪʘ ʥʝʨʦʟʯʣʝʥʦʚʘʥʽ ʩʝʨʝʜʥʴʦʶʨʩʴʢʦ-ʥʠʞʥʴʦʢʨʝʡʜʦʚʽ ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ 

ʬʣʶʚʽʘʣʴʥʽ ʚʽʜʢʣʘʜʠ. 

ɸʥʘʣʽʟ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʴ, ʬʦʨʤʫʣʶʚʘʥʥʷ ʧʨʦʙʣʝʤʠ, ʘʢʪʫʘʣʴʥʽʩʪʴ ʾʾ 

ʚʠʨʽʰʝʥʥʷ. ʇʨʦʪʷʛʦʤ 1964-1970 ʨʨ. ʥʘ ʪʝʨʠʪʦʨʽʾ ʨʦʜʦʚʠʱʘ ʚʠʢʦʥʘʥʦ ʛʝʦʣʦʛʦ-ʟʥʽʤʘʣʴʥʽ 

ʨʦʙʦʪʠ ʤʘʩʰʪʘʙʫ 1 : 50 000 ʚ ʢʦʤʧʣʝʢʩʽ ʟ ʛʝʦʬʽʟʠʯʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤ. ʋʧʨʦʜʦʚʞ 1974-

1976 ʨʨ. ʨʦʙʦʪʘʤʠ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ɻ.ʇ. ʇʨʦʩʢʫʨʽʥʘ ʽ ɺ.ʄ. ʊʽʤʦʬʻʻʚʘ ʚʠʷʚʣʝʥʦ 

ʧʦʭʦʚʘʥʽ ʜʦʣʠʥʠ, ʚʠʧʦʚʥʝʥʽ ʽʣʴʤʝʥʽʪʦʚʤʽʩʥʠʤʠ ʦʩʘʜʦʚʠʤʠ ʫʪʚʦʨʝʥʥʷʤʠ. ʇʨʦʪʷʛʦʤ 

1975-1978 ʨʨ. ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ɻ.ʇ. ʇʨʦʩʢʫʨʽʥʘ, ʉ.ʂ. ʐʚʘʡʙʝʨʦʚʘ ʽ ʃ.ɻ. ʊʦʢʘʨʩʴʢʦʾ 

ʚʠʦʢʨʝʤʣʝʥʦ ʇʽʚʥʽʯʥʠʡ ʪʘ ʇʽʚʜʝʥʥʠʡ ʧʦʢʣʘʜʠ ʽʣʴʤʝʥʽʪʫ, ɿʛʦʜʦʤ ʇʽʚʥʽʯʥʠʡ ʧʦʢʣʘʜ 

ʧʝʨʝʡʤʝʥʫʚʘʣʠ ʚ ʊʨʦʩʪʷʥʠʮʴʢʠʡ. ʋʧʨʦʜʦʚʞ 1987-1991 ʨʨ. ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ 

ʉ.ʂ. ʐʚʘʡʙʝʨʦʚʘ ʪʘ ɺ.ɯ. ʂʦʚʘʣʴʦʚʘ ʚʠʢʦʥʘʥʦ ʧʦʰʫʢʦʚʦ-ʦʮʽʥʦʯʥʽ ʨʦʙʦʪʠ, ʟʜʽʡʩʥʝʥʦ 

ʧʽʜʨʘʭʫʥʦʢ ʟʘʧʘʩʽʚ ʢʘʪʝʛʦʨʽʾ ʉ2, ʦʮʽʥʝʥʦ ʧʝʨʩʧʝʢʪʠʚʥʽ ʨʝʩʫʨʩʠ ʢʘʪʝʛʦʨʽʾ ʈ1. ʇʨʦʪʷʛʦʤ 

1987-1991 ʨʨ. ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʉ.ʂ. ʐʚʘʡʙʝʨʦʚʘ ʟʜʽʡʩʥʝʥʦ ʧʦʰʫʢʦʚʦ-ʦʮʽʥʦʯʥʽ ʨʦʙʦʪʠ, 

ʘ ʫ ʧʝʨʽʦʜ 1991-1999 ʨʨ. ï ʧʦʧʝʨʝʜʥʶ ʨʦʟʚʽʜʢʫ ʨʦʜʦʚʠʱʘ. ʋ 2008 ʨ. ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ 

ʃ.ʄ. ɹʘʟʘʣʽʡʩʴʢʦʾ ʟʜʽʡʩʥʝʥʦ ʜʝʪʘʣʴʥʫ ʛʝʦʣʦʛʽʯʥʫ ʨʦʟʚʽʜʢʫ ʨʦʜʦʚʠʱʘ. ʋ 2024 ʨ. 

ʃ. ʌʽʛʫʨʦʶ ʽ ʄ. ʂʦʚʘʣʴʯʫʢʦʤ ʥʘ ʦʩʥʦʚʽ ʧʦʧʝʨʝʜʥʴʦʾ ʽ ʜʝʪʘʣʴʥʦʾ ʨʦʟʚʽʜʦʢ ʜʦʩʣʽʜʞʝʥʦ 

ʧʨʦʩʪʦʨʦʚʝ ʧʦʰʠʨʝʥʥʷ ʚʤʽʩʪʫ ʽʣʴʤʝʥʽʪʫ (ʌʽʛʫʨʘ, ʂʦʚʘʣʴʯʫʢ, 2024) ʪʘ ʽʣʴʤʝʥʽʪʫ ʟ ʨʽʟʥʠʤ 

ʚʤʽʩʪʦʤ ʦʢʩʠʜʽʚ.  

ʌʘʢʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ ʪʘ ʤʝʪʦʜʦʣʦʛʽʷ ʜʦʩʣʽʜʞʝʥʴ. ʌʘʢʪʠʯʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʜʣʷ 

ʜʦʩʣʽʜʞʝʥʴ ʊʨʦʩʪʷʥʠʮʴʢʦʛʦ ʨʦʜʦʚʠʱʘ ʙʫʣʠ ʚʠʨʦʙʥʠʯʽ ʟʚʽʪʠ (ʉ.ʂ. ʐʚʘʡʙʝʨʦʚ 

çʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʨʘʟʚʝʜʢʘ ʊʨʦʩʪʷʥʠʮʢʦʛʦ ʨʦʩʩʳʧʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠʣʴʤʝʥʠʪʘ ʚ 

ɾʠʪʦʤʠʨʩʢʦʡ ʦʙʣʘʩʪʠ ʋʢʨʘʠʥʳè: ʆʪʯʝʪ ɾʠʪʦʤʠʨʩʢʦʡ ʂɻʈʇ ʦ ʨʝʟʫʣʴʪʘʪʘʭ ʨʘʙʦʪ ʥʘ 
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ʪʠʪʘʥ, ʧʨʦʚʝʜʝʥʥʳʭ ʚ 1991-1999 ʛʛ. ʂʠʝʚ, 1999; ʃ.ʄ. ɹʘʟʘʣʽʡʩʴʢʘ çʈʦʟʚʽʜʢʘ 

ʊʨʦʩʪʷʥʠʮʴʢʦʛʦ ʨʦʟʩʠʧʥʦʛʦ ʨʦʜʦʚʠʱʘ ʽʣʴʤʝʥʽʪʫè. ʂʠʾʚ, 2008). 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ʊʨʦʩʪʷʥʠʮʴʢʝ ʨʦʜʦʚʠʱʝ ʽʣʴʤʝʥʽʪʫ 

ʨʦʟʤʽʱʝʥʝ ʚ ɾʠʪʦʤʠʨʩʴʢʦʤʫ ʨʘʡʦʥʽ ɾʠʪʦʤʠʨʩʴʢʦʾ ʦʙʣʘʩʪʽ. ʋ ʛʝʦʣʦʛʦ-ʩʪʨʫʢʪʫʨʥʦʤʫ 

ʚʽʜʥʦʰʝʥʥʽ ʨʦʜʦʚʠʱʝ ʧʨʠʫʨʦʯʝʥʝ ʜʦ ʧʽʚʥʽʯʥʦʾ ʯʘʩʪʠʥʠ ɺʦʣʦʜʘʨʩʴʢ-ɺʦʣʠʥʩʴʢʦʛʦ 

ʤʘʩʠʚʫ ʦʩʥʦʚʥʠʭ ʧʦʨʽʜ ʂʦʨʦʩʪʝʥʩʴʢʦʛʦ ʧʣʫʪʦʥʫ. ʋ ʛʝʦʣʦʛʽʯʥʽʡ ʙʫʜʦʚʽ ʊʨʦʩʪʷʥʠʮʴʢʦʛʦ 

ʨʦʜʦʚʠʱʘ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʧʦʨʦʜʠ ʦʩʥʦʚʥʦʛʦ ʩʢʣʘʜʫ ʧʨʦʪʝʨʦʟʦʶ, ʢʦʨʘ ʚʠʚʽʪʨʶʚʘʥʥʷ 

ʢʨʠʩʪʘʣʽʯʥʠʭ ʧʦʨʽʜ ʬʫʥʜʘʤʝʥʪʫ, ʥʝʨʦʟʯʣʝʥʦʚʘʥʽ ʩʝʨʝʜʥʴʦʶʨʩʴʢʦïʥʠʞʥʴʦʢʨʝʡʜʦʚʽ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʬʣʶʚʽʘʣʴʥʽ ʚʽʜʢʣʘʜʠ, ʷʢʽ ʫʪʚʦʨʠʣʠʩʷ ʚʥʘʩʣʽʜʦʢ ʨʦʟʤʠʚʫ ʽ 

ʧʝʨʝʚʽʜʢʣʘʜʝʥʥʷ ʝʣʶʚʽʶ, ʘ ʪʘʢʦʞ ʧʫʭʢʽ ʦʩʘʜʦʚʽ ʫʪʚʦʨʝʥʥʷ ʢʘʡʥʦʟʦʡʩʴʢʦʛʦ ʚʽʢʫ (ʌʽʛʫʨʘ, 

ʂʦʚʘʣʴʯʫʢ, 2024). ɯʥʪʨʫʟʠʚʥʽ ʧʦʨʦʜʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʢʦʨʦʩʪʝʥʩʴʢʠʤ ʢʦʤʧʣʝʢʩʦʤ ʧʦʨʽʜ 

ʦʩʥʦʚʥʦʛʦ, ʢʠʩʣʦʛʦ ʽ ʛʽʙʨʠʜʥʦʛʦ ʩʢʣʘʜʫ. ʂʦʨʠʩʥʦʶ ʢʦʧʘʣʠʥʦʶ ʊʨʦʩʪʷʥʠʮʴʢʦʛʦ 

ʨʦʜʦʚʠʱʘ ʻ ʽʣʴʤʝʥʽʪ, ʧʦʢʣʘʜʠ ʷʢʦʛʦ ʣʦʢʘʣʽʟʦʚʘʥʽ ʚ ʢʦʨʽ ʚʠʚʽʪʨʶʚʘʥʥʷ ʢʨʠʩʪʘʣʽʯʥʠʭ 

ʧʦʨʽʜ ʬʫʥʜʘʤʝʥʪʫ ʪʘ ʚ ʧʨʦʜʫʢʪʘʭ ʾʾ ʨʦʟʤʠʚʫ ʽ ʧʝʨʝʚʽʜʢʣʘʜʝʥʥʷ ï ʩʝʨʝʜʥʴʦʶʨʩʴʢʦï

ʥʠʞʥʴʦʢʨʝʡʜʦʚʠʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʚʽʜʢʣʘʜʘʭ, ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʛʦʣʦʚʥʦ ʘʣʶʚʽʘʣʴʥʠʤʠ 

ʫʪʚʦʨʝʥʥʷʤʠ (ʢʘʦʣʽʥʠʩʪʽ ʧʽʩʢʠ, ʧʝʨʝʚʽʜʢʣʘʜʝʥʽ ʢʘʦʣʽʥʠ), ʷʢʽ ʚʠʧʦʚʥʶʶʪʴ 

ʜʦʣʠʥʦʧʦʜʽʙʥʝ ʧʦʛʣʠʙʣʝʥʥʷ ʚ ʧʦʨʦʜʘʭ ʬʫʥʜʘʤʝʥʪʫ ʪʘ ʾʭ ʢʦʨʽ ʚʠʚʽʪʨʶʚʘʥʥʷ. ʅʘ ʦʩʥʦʚʽ 

ʘʪʨʠʙʫʪʠʚʥʦʾ ʙʘʟʠ ʜʘʥʠʭ (ʢʦʦʨʜʠʥʘʪʠ, ʦʧʠʩ ʽ ʨʝʟʫʣʴʪʘʪʠ ʦʧʨʦʙʫʚʘʥʥʷ ʩʚʝʨʜʣʦʚʠʥ) ʥʘʤʠ 

ʧʦʙʫʜʦʚʘʥʦ ʢʘʨʪʠ ʣʘʪʝʨʘʣʴʥʦʛʦ ʧʦʰʠʨʝʥʥʷ ʪʦʚʱʠʥʠ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ, ʜʝʣʶʚʽʘʣʴʥʦ-

ʘʣʶʚʽʘʣʴʥʠʭ ʫʪʚʦʨʝʥʴ ʽ ʧʨʦʜʫʢʪʠʚʥʠʭ ʚʽʜʢʣʘʜʽʚ (ʨʠʩ. 1, ʘ; 3, ʘ; 5, ʘ) ʪʘ ʢʘʨʪʠ ʩʝʨʝʜʥʴʦʛʦ 

ʚʤʽʩʪʫ ʽʣʴʤʝʥʽʪʫ ʚ ʮʠʭ ʫʪʚʦʨʝʥʥʷʭ (ʨʠʩ. 1, ʙ; 3, ʙ; 5, ʙ). ɸʙʩʦʣʶʪʥʽ ʚʽʜʤʽʪʢʠ ʧʦʢʨʽʚʣʽ 

ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʩʪʘʥʦʚʣʷʪʴ 158,97ï188,55 ʤ; ʧʽʜʦʰʚʠ 147,45-186,89 ʤ (ʌʽʛʫʨʘ, 

ʂʦʚʘʣʴʯʫʢ, 2024). ʊʦʚʱʠʥʘ ʝʣʶʚʽʶ 0,5-27,5 ʤ; ʩʝʨʝʜʥʽʡ ʚʤʽʩʪ ʽʣʴʤʝʥʽʪʫ ʟʘ 

ʩʚʝʨʜʣʦʚʠʥʘʤʠ ï 12,2-239,4 ʢʛ/ʤ3 (ʌʽʛʫʨʘ, ʂʦʚʘʣʴʯʫʢ, 2024). ʄʽʞ ʪʦʚʱʠʥʦʶ ʝʣʶʚʽʶ ʽ 

ʩʝʨʝʜʥʤ̔ ʚʤʽʩʪʦʤ ʽʣʴʤʝʥʽʪʫ ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚôʷʟʦʢ ʚʽʜʩʫʪʥʽʡ.  

 
 

ʘ ʙ 

ʈʠʩ. 1. ʃʘʪʝʨʘʣʴʥʠʡ ʨʦʟʧʦʜʽʣ ʪʦʚʱʠʥʠ (ʘ) ʪʘ ʩʝʨʝʜʥʴʦʛʦ ʚʤʽʩʪʫ ʽʣʴʤʝʥʽʪʫ (ʙ) ʚ ʢʦʨʽ 

ʚʠʚʽʪʨʶʚʘʥʥʷ 

 

ɸʙʩʦʣʶʪʥʽ ʚʽʜʤʽʪʢʠ ʧʦʢʨʽʚʣʽ ʩʝʨʝʜʥʴʦʶʨʩʴʢʦ-ʥʠʞʥʴʦʢʨʝʡʜʦʚʠʭ ʬʣʶʚʽʘʣʴʥʠʭ 

ʚʽʜʢʣʘʜʽʚ 162,34-190,29 ʤ; ʧʽʜʦʰʚʠ ï 158,97-188,55 ʤ. ʊʦʚʱʠʥʘ ʚʽʜʢʣʘʜʽʚ 0,5-20,0 ʤ; 

ʩʝʨʝʜʥʽʡ ʚʤʽʩʪ ʽʣʴʤʝʥʽʪʫ ʟʘ ʩʚʝʨʜʣʦʚʠʥʘʤʠ ï 6,10-523,20 ʢʛ/ʤ3 (ʌʽʛʫʨʘ, ʂʦʚʘʣʴʯʫʢ, 

2024). ʂʦʨʝʣʷʮʽʡʥʠʡ ʟʚôʷʟʦʢ ʤʞ̔ ʪʦʚʱʠʥʦʶ ʚʽʜʢʣʘʜʽʚ ʽ ʩʝʨʝʜʥʽʤ ʚʤʽʩʪʦʤ ʫ ʥʠʭ 

ʽʣʴʤʝʥʽʪʫ ï ʧʨʷʤʠʡ ʜʫʞʝ ʩʣʘʙʢʠʡ ̔  ʧʦʤʽʨʥʠʡ.  

ʊʦʚʱʠʥʘ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʣʘʩʪʘ 0,5-30,5 ʤ; ʩʝʨʝʜʥʽʡ ʚʤʽʩʪ ʽʣʴʤʝʥʽʪʫ ʟʘ 

ʩʚʝʨʜʣʦʚʠʥʘʤʠ ʩʪʘʥʦʚʠʪʴ 10,3-566,0 ʢʛ/ʤ3 (ʌʽʛʫʨʘ, ʂʦʚʘʣʴʯʫʢ, 2024). ʂʦʨʝʣʷʮʽʡʥʠʡ 

ʟʚôʷʟʦʢ ʤʞ̔ ʪʦʚʱʠʥʦʶ ʚʽʜʢʣʘʜʽʚ ʽ ʩʝʨʝʜʥʽʤ ʚʤʽʩʪʦʤ ʫ ʥʠʭ ʽʣʴʤʝʥʽʪʫ ï ʧʨʷʤʠʡ ʩʣʘʙʢʠʡ. 

ʇʽʜʚʠʱʝʥʽ ʟʥʘʯʝʥʥʷ ʪʦʚʱʠʥʠ ʝʣʶʚʽʶ, ʜʝʣʶʚʽʘʣʴʥʦ-ʘʣʶʚʽʘʣʴʥʠʭ ʫʪʚʦʨʝʥʴ  ̔
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ʧʨʦʜʫʢʪʠʚʥʠʭ ʚʽʜʢʣʘʜʽʚ ʪʘ ʩʝʨʝʜʥʽʡ ʚʤʽʩʪ ʽʣʴʤʝʥʽʪʫ ʚ ʥʠʭ ʤʘʶʪʴ ʣʦʢʘʣʴʥʠʡ ʧʣʷʤʠʩʪʠʡ 

ʭʘʨʘʢʪʝʨ (ʜʠʚ. ʨʠʩ. 1, 3, 5). 

ʅʘʤʠ ʧʨʦʩʪʝʞʝʥʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʪʦʚʱʠʥʠ ʨʽʟʥʦʚʽʢʦʚʠʭ ʽ ʨʽʟʥʦʛʝʥʝʪʠʯʥʠʭ 

ʚʽʜʢʣʘʜʽʚ ʪʘ ʩʝʨʝʜʥʴʦʛʦ ʚʤʽʩʪʫ ʽʣʴʤʝʥʽʪʫ ʚ ʥʠʭ ʟʘ ʧʨʦʬʽʣʷʤʠ ʫʤʦʚʥʠʭ ʢʦʦʨʜʠʥʘʪ ʟ 

ʟʘʭʦʜʫ ʥʘ ʩʭʽʜ ʽ ʟ ʧʽʚʥʦʯʽ ʥʘ ʧʽʚʜʝʥʴ. ɿʘ ʧʨʝʜʩʪʘʚʣʝʥʠʤʠ ʧʨʦʬʽʣʷʤʠ, ʟ ʟʘʭʦʜʫ ʥʘ ʩʭʽʜ (ʟʘ 

ʢʦʦʨʜʠʥʘʪʦʶ 17000) ʥʘʷʚʥʽ ʟʥʘʯʥʽ ʢʦʣʠʚʘʥʥʷ ʨʫʜʦʥʦʩʥʠʭ ʫʪʚʦʨʝʥʴ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʤʽʩʪʫ 

ʽʣʴʤʝʥʽʪʫ ʥʘ ʥʝʟʥʘʯʥʽʡ ʚʽʜʩʪʘʥʽ, ʥʘʪʦʤʽʩʪʴ ʟ ʧʽʚʥʦʯʽ ʥʘ ʧʽʚʜʝʥʴ (ʟʘ ʢʦʦʨʜʠʥʘʪʦʶ 22500) 

ʨʦʟʧʦʜʽʣ ʪʦʚʱʠʥʠ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʤʽʩʪʫ ʽʣʴʤʝʥʽʪʫ ʙʽʣʴʰ ʨʽʚʥʦʤʽʨʥʠʡ ʽ ʥʝ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʟʥʘʯʥʠʤʠ ʢʦʥʪʨʘʩʪʘʤʠ ʥʘ ʥʝʟʥʘʯʥʽʡ ʚʽʜʩʪʘʥʽ (ʨʠʩ. 2, 4, 6).  

  
ʘ ʙ 

ʈʠʩ. 2. ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʪʦʚʱʠʥʠ ʝʣʶʚʽʶ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʤʽʩʪʫ ʽʣʴʤʝʥʽʪʫ ʚ ʝʣʶʚʽʾ ʟʘ 

ʧʨʦʬʽʣʷʤʠ 17000 (ʘ) ʽ 22500 (ʙ) 

 

 
 

ʘ ʙ 

ʈʠʩ. 3. ʃʘʪʝʨʘʣʴʥʠʡ ʨʦʟʧʦʜʽʣ ʪʦʚʱʠʥʠ (ʘ) ʪʘ ʩʝʨʝʜʥʴʦʛʦ ʚʤʽʩʪʫ ʽʣʴʤʝʥʽʪʫ (ʙ) ʚ 

ʩʝʨʝʜʥʴʦʶʨʩʴʢʦ-ʥʠʞʥʴʦʢʨʝʡʜʦʚʠʭ ʚʽʜʢʣʘʜʘʭ 
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 ͊  ͋

ʈʠʩ. 4. ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʪʦʚʱʠʥʠ ʘʣʶʚʽʶ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʤʽʩʪʫ ʽʣʴʤʝʥʽʪʫ ʚ 

ʩʝʨʝʜʥʴʦʶʨʩʴʢʦ-ʥʠʞʥʴʦʢʨʝʡʜʦʚʠʭ ʚʽʜʢʣʘʜʘʭ ʟʘ ʧʨʦʬʽʣʷʤʠ 17000 (ʘ) ʽ 22500 (ʙ) 

  

ʘ ʙ 

ʈʠʩ. 5. ʃʘʪʝʨʘʣʴʥʠʡ ʨʦʟʧʦʜʽʣ ʪʦʚʱʠʥʠ (ʘ) ʪʘ ʩʝʨʝʜʥʴʦʛʦ ʚʤʽʩʪʫ ʽʣʴʤʝʥʽʪʫ (ʙ) ʚ 

ʧʨʦʜʫʢʪʠʚʥʠʭ ʚʽʜʢʣʘʜʘʭ 

 

  

ʘ ʙ 

ʈʠʩ. 6. ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʪʦʚʱʠʥʠ ʝʣʶʚʽʶ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʤʽʩʪʫ ʽʣʴʤʝʥʽʪʫ ʚ 

ʧʨʦʜʫʢʪʠʚʥʠʭ ʚʽʜʢʣʘʜʘʭ ʟʘ ʧʨʦʬʽʣʷʤʠ 17000 (ʘ) ʽ 22500 (ʙ) 

 

ʇʦʜʽʙʥʘ ʢʘʨʪʠʥʘ ʧʨʠʪʘʤʘʥʥʘ ʡ ʽʥʰʠʤ ʧʨʦʬʽʣʷʤ. 

ɺʠʩʥʦʚʢʠ. ʈʦʟʧʦʜʽʣ ʪʦʚʱʠʥʠ ʝʣʶʚʽʶ, ʜʝʣʶʚʽʘʣʴʥʦ-ʘʣʶʚʽʘʣʴʥʠʭ ʫʪʚʦʨʝʥʴ ʪʘ 

ʧʨʦʜʫʢʪʠʚʥʠʭ ʚʽʜʢʣʘʜʽʚ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʤʽʩʪʫ ʽʣʴʤʝʥʽʪʫ ʚ ʥʠʭ ʥʝʨʽʚʥʦʤʽʨʥʠʡ ʟ ʜʽʣʷʥʢʘʤʠ 
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ʨʽʟʢʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʽ ʟʤʝʥʰʝʥʥʷ ʮʠʭ ʧʘʨʘʤʝʪʨʽʚ. ɼʽʣʷʥʢʠ ʤʘʢʩʠʤʘʣʴʥʦʾ ʪʦʚʱʠʥʠ 

ʚʽʜʢʣʘʜʽʚ ʥʝ ʟʘʚʞʜʠ ʧʨʦʩʪʦʨʦʚʦ ʩʧʽʚʧʘʜʘʶʪʴ ʟ ʜʽʣʷʥʢʘʤʠ ʟʥʘʯʥʦʛʦ ʩʝʨʝʜʥʴʦʛʦ ʚʤʽʩʪʫ ʚ 

ʥʠʭ ʽʣʴʤʝʥʽʪʫ. ʂʦʨʝʣʷʮʽʡʥʠʡ ʟʚôʷʟʦʢ ʤʽʞ ʪʦʚʱʠʥʦʶ ʨʫʜʦʥʦʩʥʠʭ ʫʪʚʦʨʝʥʴ ʽ ʩʝʨʝʜʥʽʤ 

ʚʤʽʩʪʦʤ ʚ ʥʠʭ ʽʣʴʤʝʥʽʪʫ ʚʽʜʩʫʪʥʽʡ, ʧʨʷʤʠʡ ʜʫʞʝ ʩʣʘʙʢʠʡ, ʩʣʘʙʢʠʡ, ʧʦʤʽʨʥʠʡ. ʈʦʟʧʦʜʽʣ 

ʪʦʚʱʠʥʠ ʝʣʶʚʽʶ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʤʽʩʪʫ ʚ ʥʴʦʤʫ ʽʣʴʤʝʥʽʪʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʝʪʨʦʪʠʧʦʤ ʧʦʨʽʜ 

ʬʫʥʜʘʤʝʥʪʫ, ʨʦʟʧʦʜʽʣʦʤ ʚ ʥʠʭ ʽʣʴʤʝʥʽʪʫ ʽ ʩʪʫʧʝʥʝʤ ʝʨʦʟʽʡʥʦʛʦ ʨʦʟʤʠʚʫ ʢʦʨʠ 

ʚʠʚʽʪʨʶʚʘʥʥʷ, ʥʘʪʦʤʽʩʪʴ ï ʚ ʩʝʨʝʜʥʴʦʶʨʩʴʢʦ-ʥʠʞʥʴʦʢʨʝʡʜʦʚʠʭ ʚʽʜʢʣʘʜʘʭ ï 

ʬʘʮʽʘʣʴʥʠʤʠ ʫʤʦʚʘʤʠ ʩʝʜʠʤʝʥʪʦʛʝʥʝʟʫ, ʚʤʽʩʪʦʤ ʽʣʴʤʝʥʽʪʫ ʚ ʝʣʶʚʽʾ ʪʘ ʩʪʫʧʝʥʝʤ 

ʝʨʦʟʽʡʥʦʛʦ ʨʦʟʤʠʚʫ ʚʽʜʢʣʘʜʽʚ ʫ ʭʦʜʽ ʛʝʦʣʦʛʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʪʝʨʠʪʦʨʽʾ. 

 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 

ʌʽʛʫʨʘ ʃ.ɸ., ʂʦʚʘʣʴʯʫʢ ʄ.ʉ. [2024]. ɯʣʴʤʝʥʽʪʦʥʦʩʥʽʩʪʴ ʨʽʟʥʦʛʝʥʝʪʠʯʥʠʭ ʧʨʦʜʫʢʪʠʚʥʠʭ 

ʚʽʜʢʣʘʜʽʚ ʊʨʦʩʪʷʥʠʮʴʢʦʛʦ ʨʦʜʦʚʠʱʘ // ʄʽʥʝʨʘʣ. ʞʫʨʥ. ï ʊʦʤ. 46, ˉ 3. ï C. 79-92. 

https://doi.org/10.15407/mineraljournal.46.03.079 

https://doi.org/10.15407/mineraljournal.46.03.079


ˏ̨̅ ˙̨̨̩̎̆̑́̌̏̄ ̨ ː̨̩̆̏̄̎̏̈ ̅̏ ː̨̨̖̩̆̏̍ȟ ˜̨̩̆̓̑̏̌̏̄ȟ ː̨̩̆̏̌̏̄ ̓́ ː̨̆̏̈̉̋̉̕ȡ 
̨̝̔̎̅́̍̆̎̓́̌̎̕ ̨ ̨̐̑̉̋̌́̅̎ ̓̑̆̎̅̉ 88) ̨̠̒̓̏̌̓̓ 

 

125 

 

ɽʊɸʇʀ ʌʆʈʄʋɺɸʅʅʗ ʌʆʉʌɸʊʅʆ-ʊʀʊɸʅʆɺʆɰ ʈʋɼʆʅʆʉʅʆʉʊɯ 

ʈɯɿʅʆɺɯʂʆɺʀʍ ɯ ʈɯɿʅʆɻɽʅɽʊʀʏʅʀʍ ʌʆʈʄɸʎɯʁʅʀʍ ʆɼʀʅʀʎʔ 

ʂʆʈʉʋʅʔ-ʅʆɺʆʄʀʈɻʆʈʆɼʉʔʂʆɻʆ ʇʃʋʊʆʅʋ 
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General information on the phosphate-titanium ore-bearing capacity of the basement 

crystalline rocks, their weathering crusts and placers (Aptian-Lower Albian, Upper Albian, 

Middle Eocene, Quaternary) formed as a result of eluvium erosion and redeposition is 

presented. The causal ore-bearing nature of many deposits and ore occurrences, as well as 

the geochronological transitivity of apatite and ilmenite, have been established. It has been 

established that, the greatest ore-bearing potential is possessed by objects, with geologically 

determined and spatially combined ore-bearing capacity of different ages and different 

genesis units. 

 

STAGES OF FORMATION OF PHOSPHATE-TITANIUM ORE BEARING OF 

DIFFERENT AGE AND DIFFERENT GENESIS FORMATION UNITS  OF 

KORSUN-NOVOMYRHOROD PLUTO  

 

Kroshko Yu.V., Kovalchuk M.S. 

 

ɺʩʪʫʧ. ʅʘʡʙʽʣʴʰʽ ʫ ʩʚʽʪʽ ʨʦʜʦʚʠʱʘ ʪʠʪʘʥʦʚʠʭ ʨʫʜ ʧʦʚô̫ ʟʘʥʽ ʟ ʛʘʙʨʦ-

ʘʥʦʨʪʦʟʠʪʦʚʦʶ ʬʦʨʤʘʮʽʻʶ. ɻʘʙʨʦ-ʘʥʦʨʪʦʟʠʪʦʚʘ ʬʦʨʤʘʮʽʷ ʋʢʨʘʾʥʩʴʢʦʛʦ ʢʨʠʩʪʘʣʽʯʥʦʛʦ 

ʱʠʪʘ, ʟʦʢʨʝʤʘ ʚ ʤʝʞʘʭ ʂʦʨʩʫʥʴ-ʅʦʚʦʤʠʨʛʦʨʦʜʩʴʢʦʛʦ ʧʣʫʪʦʥʫ ʤʽʩʪʠʪʴ ʨʦʜʦʚʠʱʘ  ̔

ʨʫʜʦʧʨʦʷʚʠ ʬʦʩʬʘʪʥʦ-ʪʠʪʘʥʦʚʠʭ ʨʫʜ (ʘʧʘʪʠʪ-ʽʣʴʤʝʥʽʪʦʚʠʭ, ʘʧʘʪʠʪ-ʪʠʪʘʥʦʤʘʛʥʝʪʠʪ-

ʽʣʴʤʝʥʽʪʦʚʠʭ ʪʘ ʽʣʴʤʝʥʽʪʦʚʠʭ). ʇʨʦʪʷʛʦʤ ʶʨʠ ʪʘ ʨʘʥʥʴʦʾ ʢʨʝʡʜʠ ʢʨʠʩʪʘʣʽʯʥʽ ʧʦʨʦʜʠ 

ʬʫʥʜʘʤʝʥʪʫ ʟʘʟʥʘʣʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʚʥʘʩʣʽʜʦʢ ʷʢʦʛʦ ʫʪʚʦʨʠʣʘʩʷ ʢʦʨʘ ʚʠʚʽʪʨʶʚʘʥʥʷ. ʅʘ 

ʨʫʜʦʥʦʩʥʽʡ ʢʦʨʽ ʚʠʚʽʪʨʶʚʘʥʥʷ ʢʨʠʩʪʘʣʽʯʥʠʭ ʧʦʨʽʜ, ʟ ʨʦʟʤʠʚʦʤ, ʟʘʣʷʛʘʶʪʴ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʬʣʶʚʽʘʣʴʥʽ ʚʽʜʢʣʘʜʠ ʘʧʪʫ-ʥʠʞʥʴʦʛʦ ʘʣʴʙʫ, ʚʝʨʭʥʴʦʛʦ ʘʣʴʙʫ ʪʘ 

ʩʝʨʝʜʥʴʦʛʦ ʝʦʮʝʥʫ, ʷʢʽ ʚʠʧʦʚʥʶʶʪʴ ʥʘʡʙʽʣʴʰ ʛʣʠʙʦʢʽ ʧʦʥʠʞʝʥʥʷ ʚ ʬʫʥʜʘʤʝʥʪʽ ʪʘ ʢʦʨʽ 

ʚʠʚʽʪʨʶʚʘʥʥʷ ʪʘ ʤʽʩʪʷʪʴ ʧʨʦʤʠʩʣʦʚʽ ʚʤʽʩʪʠ ʘʧʘʪʠʪʫ ʡ ʽʣʴʤʝʥʽʪʫ. ʇʦʜʝʢʫʜʠ ʧʨʦʤʠʩʣʦʚʽ 

ʚʤʽʩʪʠ ̔ ʣʴʤʝʥʽʪʫ ʣʦʢʘʣʽʟʦʚʘʥʽ ʚ ʯʝʪʚʝʨʪʠʥʥʠʭ ʫʪʚʦʨʝʥʥʷʭ. 

ɸʥʘʣʽʟ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʴ, ʬʦʨʤʫʣʶʚʘʥʥʷ ʧʨʦʙʣʝʤʠ, ʘʢʪʫʘʣʴʥʽʩʪʴ ʾʾ 

ʚʠʨʽʰʝʥʥʷ. ɸʧʘʪʠʪ-ʽʣʴʤʝʥʽʪʦʚʘ ʤʽʥʝʨʘʣʽʟʘʮʽʷ ʚ ʧʦʨʦʜʘʭ ʢʨʠʩʪʘʣʽʯʥʦʛʦ ʬʫʥʜʘʤʝʥʪʫ, ʾ ʭ 

ʢʦʨʽ ʚʠʚʽʪʨʶʚʘʥʥʷ  ̔ ʚʽʜʢʣʘʜʘʭ, ʱʦ ʫʪʚʦʨʠʣʠʩʷ ʚʥʘʩʣʽʜʦʢ ʨʦʟʤʠʚʫ  ̔ʧʝʨʝʚʽʜʢʣʘʜʝʥʥʷ 

ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʚ ʝʨʦʟʽʡʥʦ-ʪʝʢʪʦʥʽʯʥʠʭ ʧʘʣʝʦʜʦʣʠʥʘʭ  ̔ ʩʫʯʘʩʥʠʭ ʚʦʜʦʪʦʢʘʭ 

ʜʦʩʣʽʜʞʫʚʘʣʘʩʷ ʛʦʣʦʚʥʦ ʛʝʦʣʦʛʽʯʥʠʤʠ ʚʠʨʦʙʥʠʯʠʤʠ ʦʨʛʘʥʽʟʘʮʽʷʤʠ ʫ ʩʧʽʚʘʚʪʦʨʩʪʚʽ ʟ 

ʥʘʫʢʦʚʮʷʤʠ  ̔ʧʦʚô̫ ʟʘʥʘ ʟ ʽʤʝʥʘʤʠ ʂʦʟʣʦʚʩʴʢʦʾ ɸ.ʄ., ʆʞʝʛʦʚʦʾ ʄ.ɯ., ʄʘʪʚʽʻʥʢʦ ɭ.ʄ., 

ʊʢʘʯʫʢʘ ʃ.ɻ., ʏʽʨʚʽʥʩʴʢʦʛʦ ɺ.ʄ., ʅʘʛʦʨʥʦʚʘ ʄ.ʄ., ʊʽʤʦʰʢʽʥʘ ʆ.ʂ., ɿʘʤʦʨʽ ̫ ʇ.ʂ., 

ʂʦʥʦʥʦʚʘ ʖ.ɺ., ɿʘʨʫʮʴʢʦʛʦ ʂ.ʄ., ɺʝʢʣʠʯʘ ʄ.ʌ., ɼʷʜʯʝʥʢʦ ʄ.ɻ., ɺʘʜʠʤʦʚʘ ʄ.ʊ., 

ʉʢʦʨʦʙʘʯ ɺ.ɯ., ʂʘʨʤʘʟʝʥʢʦ ɺ.ɻ., ɻʨʝʯʫʰʢʽʥʦʾ ʊ.ɯ., ʊʘʨʘʩʝʥʢʦ ɺ.ʉ., ʐʢʫʨʝʥʢʦ ɯ.ɭ., 

ʂʘʨʧʦʚʘ ɻ.ʄ., ɼʫʩʷʮʴʢʦʛʦ ɺ.ɸ., ɺʦʡʥʦʚʩʴʢʦʛʦ ɸ.ʉ., ʃʝʧʽʛʦʚʘ ɻ.ɼ., ɿʣʦʙʝʥʢʦ ɯ.ʌ., 

ɿʣʦʙʝʥʢʦ ɺ.ɻ., ɹʘʙʝʥʢʦ ʄ.ʂ., ʗʨʦʚʦʛʦ ɺ.ɼ., ʗʨʦʚʦʾ ʆ.ʉ., ʉʘʬʦʥʦʚʘ ɺ.ʄ., ɺʝʨʥʠʜʫʙʘ 

ʆ.ʖ., ʄʝʪʘʣʽʜʽ ʉ.ɺ., ʃʝʚʯʝʥʢʦ ʄ.ʄ., ʐʘʬʨʘʥʩʴʢʦʾ ʅ., ɺʠʭʦʜʮʝʚʘ ʄ.ʂ. ʪʘ ʽʥ.  

ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʩʝʨʝʜ ʥʘʫʢʦʚʮʽʚ ʧʨʽʦʨʽʪʝʪ ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʘʧʘʪʠʪ-ʽʣʴʤʝʥʽʪʦʚʦʾ 

ʤʽʥʝʨʘʣʽʟʘʮʽʾ ʦʩʘʜʦʚʦʛʦ ʯʦʭʣʘ ʧʣʫʪʦʥʫ ʥʘʣʝʞʠʪʴ ʘʚʪʦʨʘʤ ʧʫʙʣʽʢʘʮʽʾ. ʋʟʘʛʘʣʴʥʝʥʥʷ 

ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ ʬʦʩʬʘʪʥʦ-ʪʠʪʘʥʦʚʦʾ ʨʫʜʦʥʦʩʥʦʩʪʽ ʨʽʟʥʦʚʽʢʦʚʠʭ ʽ ʨʽʟʥʦʛʝʥʝʪʠʯʥʠʭ 
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ʬʦʨʤʘʮʽʡʥʠʭ ʦʜʠʥʠʮʴ ʻ ʘʢʪʫʘʣʴʥʠʤ ʧʠʪʘʥʥʷʤ, ʦʩʢʽʣʴʢʠ ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ ʧʝʨʩʧʝʢʪʠʚʠ 

ʨʫʜʦʥʦʩʥʦʩʪʽ ʨʦʜʦʚʠʱ ʽ ʨʫʜʦʧʨʦʷʚʽʚ ʩʪʨʘʪʝʛʽʯʥʦʾ ʤʽʥʝʨʘʣʴʥʦʾ ʩʠʨʦʚʠʥʠ.  

ʌʘʢʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ ʪʘ ʤʝʪʦʜʦʣʦʛʽʷ ʜʦʩʣʽʜʞʝʥʴ. ʌʘʢʪʠʯʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʜʣʷ 

ʜʦʩʣʽʜʞʝʥʴ ʩʣʫʛʫʚʘʣʠ ʚʠʨʦʙʥʠʯʽ ʟʚʽʪʠ ʽ ʥʘʫʢʦʚʽ ʧʫʙʣʽʢʘʮʽʾ ʨʽʟʥʠʭ ʨʦʢʽʚ ʪʘ ʚʣʘʩʥʽ 

ʥʘʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʘʚʪʦʨʽʚ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. 

ɿʥʘʯʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʘʧʘʪʠʪʫ ʡ ʽʣʴʤʝʥʽʪʫ ʚ ʢʨʠʩʪʘʣʽʯʥʠʭ ʧʦʨʦʜʘʭ ʩʪʘʣʠ 

ʩʧʨʠʷʪʣʠʚʦʶ ʧʝʨʝʜʫʤʦʚʦʶ ʫʪʚʦʨʝʥʥʷ ʨʫʜʦʧʨʦʷʚʽʚ ʽ ʨʦʜʦʚʠʱ ʘʧʘʪʠʪ-ʽʣʴʤʝʥʽʪʦʚʠʭ, 

ʘʧʘʪʠʪ-ʪʠʪʘʥʦʤʘʛʥʝʪʠʪ-ʽʣʴʤʝʥʽʪʦʚʠʭ ʽ ʽʣʴʤʝʥʽʪʦʚʠʭ ʨʫʜ ʚ ʢʦʨʽ ʚʠʚʽʪʨʶʚʘʥʥʷ ʪʘ ʫ 

ʚʽʜʢʣʘʜʘʭ, ʱʦ ʫʪʚʦʨʠʣʠʩʷ ʚʥʘʩʣʽʜʦʢ ʨʦʟʤʠʚʫ ʝʣʶʚʽʶ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʫ ʤʝʞʘʭ ʂʦʨʩʫʥʴ-ʅʦʚʦʤʠʨʛʦʨʦʜʩʴʢʦʛʦ ʧʣʫʪʦʥʫ 

(ʅʦʚʦʤʠʨʛʦʨʦʜʩʴʢʠʡ ʪʠʪʘʥʦʥʦʩʥʠʡ ʨʘʡʦʥ) ʚʩʪʘʥʦʚʣʝʥʦ ʢʦʨʽʥʥʽ, ʝʣʶʚʽʘʣʴʥʽ ʽ ʨʦʟʩʠʧʥʽ 

ʨʦʜʦʚʠʱʘ ʽ ʨʫʜʦʧʨʦʷʚʠ ʬʦʩʬʘʪʥʦ-ʪʠʪʘʥʦʚʠʭ ʨʫʜ, ʩʝʨʝʜ ʷʢʠʭ ʥʘʡʚʽʜʦʤʽʰʠʤʠ ʻ: 

ʅʦʩʘʯʽʚʩʴʢʝ ʨʦʜʦʚʠʱʝ ʪʘ ʄʝʞʠʨʽʮʴʢʠʡ, ʈʫʩʴʢʦʧʦʣʷʥʩʴʢʠʡ, ɺʦʨʦʥʽʚʩʴʢʠʡ, 

ʎʚʽʪʢʽʚʩʴʢʠʡ, ʇʽʚʜʝʥʥʦ-ʎʚʽʪʢʽʚʩʴʢʠʡ, ʂʘʣʠʥʽʚʩʴʢʠʡ, ɺʦʣʢʽʚʩʴʢʠʡ, ʊʝʨʥʽʚʩʴʢʠʡ, 

ʇʽʚʥʽʯʥʦ-ɿʘʭʽʜʥʠʡ, ʂʦʩʪʷʥʪʠʥʽʚʩʴʢʠʡ, ʅʦʚʦʤʠʨʛʦʨʦʜʩʴʢʠʡ, ʇʦʢʨʦʚʩʴʢʠʡ, ʂʘʥʽʟʴʢʠʡ, 

ɸʚʨʘʤʽʚʩʴʢʠʡ ʨʫʜʦʧʨʦʷʚʠ ʚ ʢʨʠʩʪʘʣʽʯʥʠʭ ʧʦʨʦʜʘʭ ʬʫʥʜʘʤʝʥʪʫ; ɿʘʭʽʜʥʝ ʽ ɸʚʨʘʤʽʚʩʴʢʝ 

ʨʦʜʦʚʠʱʘ, ʄʝʞʠʨʽʮʴʢʠʡ, ʉʤʽʣʷʥʩʴʢʠʡ, ɺʦʨʦʥʽʚʩʴʢʠʡ, ɺʦʣʢʽʚʩʴʢʠʡ, ʊʝʨʥʽʚʩʴʢʠʡ, 

ʅʦʩʘʯʽʚʩʴʢʠʡ ʨʫʜʦʧʨʦʷʚʠ ʚ ʢʦʨʽ ʚʠʚʽʪʨʶʚʘʥʥʷ; ɹʠʨʟʫʣʽʚʩʴʢʝ, ɸʥʜʨʽʾʚʩʴʢʝ, ɺʘʣʫʾʚʩʴʢʝ, 

ʃʽʢʘʨʽʚʩʴʢʝ, ʅʦʚʦʤʠʨʛʦʨʦʜʩʴʢʝ, ɸʚʨʘʤʽʚʩʴʢʝ ʨʦʟʩʠʧʥʽ ʨʦʜʦʚʠʱʘ ʚ ʥʠʞʥʴʦʢʨʝʡʜʦʚʠʭ ʽ 

ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʠʭ ʫʪʚʦʨʝʥʥʷʭ; ʂʘʤôʷʥʩʴʢʠʡ, ɸʥʜʨʽʾʚʩʴʢʠʡ, ʅʦʚʦʤʠʨʛʦʨʦʜʩʴʢʠʡ, 

ɺʠʪʷʟʽʚʩʴʢʠʡ ʨʦʟʩʠʧʠ ʚ ʯʝʪʚʝʨʪʠʥʥʦʤʫ ʘʣʶʚʽʾ. ʋʩʽ ʨʦʜʦʚʠʱʘ ʽ ʨʫʜʦʧʨʦʷʚʠ ʤʘʶʪʴ 

ʨʽʟʥʠʡ ʩʪʫʧʽʥʴ ʚʠʚʯʝʥʦʩʪʽ. 

ʂʦʨʽʥʥʘ ʨʫʜʦʥʦʩʥʽʩʪʴ ʧʦʨʽʜ ʢʨʠʩʪʘʣʽʯʥʦʛʦ ʬʫʥʜʘʤʝʥʪʫ ʧʦʚôʷʟʘʥʘ ʧʝʨʝʚʘʞʥʦ ʟ 

ʦʣʽʚʽʥʦʚʠʤʠ ʛʘʙʨʦ-ʥʦʨʠʪʘʤʠ, ʛʘʙʨʦ-ʥʦʨʠʪʘʤʠ, ʨʫʜʥʠʤʠ ʛʘʙʨʦ-ʥʦʨʠʪʘʤʠ, ʛʘʙʨʦ-

ʘʥʦʨʪʦʟʠʪʘʤʠ, ʤʝʥʰʦʶ ʤʽʨʦʶ ʥʦʨʠʪʘʤʠ, ʘʥʦʨʪʦʟʠʪʘʤʠ, ʧʝʨʠʜʦʪʠʪʘʤʠ ʪʘ ʽʥ. ɺʤʽʩʪ TiO2 

ʽ P2O5 ʚ ʟʘʟʥʘʯʝʥʠʭ ʧʝʪʨʦʪʠʧʘʭ ʧʦʨʽʜ ʫ ʤʝʞʘʭ ʨʽʟʥʠʭ ʤʘʩʠʚʽʚ ʂʦʨʩʫʥʴ-

ʅʦʚʦʤʠʨʛʦʨʦʜʩʴʢʦʛʦ ʧʣʫʪʦʥʫ ʨʽʟʥʠʡ. ʅʘʡʙʽʣʴʰʽ ʚʤʽʩʪʠ TiO2 ʧʨʠʪʘʤʘʥʥʽ 

ʢʘʪʘʢʣʘʟʦʚʘʥʠʤ ʽ ʩʦʩʶʨʠʪʠʟʦʚʘʥʠʤ ʧʝʪʨʦʪʠʧʘʤ ʧʦʨʽʜ, ʘ ʧʽʜʚʠʱʝʥʽ ʚʤʽʩʪʠ P2O5 ʥʘʷʚʥʽ ʚ 

ʣʫʞʥʠʭ ʨʽʟʥʦʚʠʜʘʭ. ɺ ʦʣʽʚʽʥʦʚʠʭ ʛʘʙʨʦ-ʥʦʨʠʪʘʭ ʚʤʽʩʪ TiO2 ʽ P2O5 ʚʽʜʧʦʚʽʜʥʦ (ʫ %): ʚ 

ʦʣʽʚʽʥʦʚʠʭ ʛʘʙʨʦ-ʥʦʨʠʪʘʭ ï ʜʦ 7,4 ʽ 2,25; ʚ ʛʘʙʨʦ-ʥʦʨʠʪʘʭ ï ʜʦ 9,8 ʽ 5,0; ʚ ʨʫʜʥʠʭ ʛʘʙʨʦ-

ʥʦʨʠʪʘʭ ï ʜʦ 30 ʽ 5; ʚ ʛʘʙʨʦ-ʘʥʦʨʪʦʟʠʪʘʭ ï ʜʦ 5,53 ʽ 2,9. ɯʣʴʤʝʥʽʪ ʡ ʘʧʘʪʠʪ ʚ 

ʢʨʠʩʪʘʣʽʯʥʠʭ ʧʦʨʦʜʘʭ ʥʝʟʤʽʥʝʥʽ ʘʙʦ ʟʤʽʥʝʥʽ ʜʫʞʝ ʩʣʘʙʦ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʯʘʩʪʦ 

ʚʠʟʥʘʯʘʣʴʥʠʤ ʯʠʥʥʠʢʦʤ ʨʫʜʦʥʦʩʥʦʩʪʽ ʧʦʨʽʜ ʢʨʠʩʪʘʣʽʯʥʦʛʦ ʬʫʥʜʘʤʝʥʪʫ ʙʫʣʘ 

ʪʝʢʪʦʥʽʯʥʘ ʦʙʩʪʘʥʦʚʢʘ. 

ʂʦʨʘ ʚʠʚʽʪʨʶʚʘʥʥʷ, ʱʦ ʫʪʚʦʨʠʣʘʩʷ ʟʘ ʨʘʭʫʥʦʢ ʮʠʭ ʧʦʨʽʜ, ʪʘʢʦʞ ʚʦʣʦʜʽʻ 

ʬʦʩʬʘʪʥʦ-ʪʠʪʘʥʦʚʦʶ ʨʫʜʦʥʦʩʥʽʩʪʶ. ɿʦʥʘʣʴʥʽʩʪʴ ʽ ʨʝʯʦʚʠʥʥʠʡ ʩʢʣʘʜ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ 

ʦʙʫʤʦʚʣʝʥʽ ʧʝʪʨʦʪʠʧʦʤ ʢʨʠʩʪʘʣʽʯʥʠʭ ʧʦʨʽʜ ʬʫʥʜʘʤʝʥʪʫ ʪʘ ʾʭ ʤʽʥʝʨʘʣʴʥʠʤ ʩʢʣʘʜʦʤ. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚʤʽʩʪ ʘʧʘʪʠʪʫ ʽ ʽʣʴʤʝʥʽʪʫ ʚ ʝʣʶʚʽʾ ʯʘʩʪʦ ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʻ ʪʘʢʠʡ ʫ 

ʢʨʠʩʪʘʣʽʯʥʠʭ ʧʦʨʦʜʘʭ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ ʩʝʨʝʜʥʽʡ ʚʤʽʩʪ ʽʣʴʤʝʥʽʪʫ ʽ ʘʧʘʪʠʪʫ ʚ ʢʦʨʽ 

ʚʠʚʽʪʨʶʚʘʥʥʷ ʜʦʩʷʛʘʻ (ʢʛ/ʤ3) 273,7 ʽ 44,39 ʚʽʜʧʦʚʽʜʥʦ. ɯʣʴʤʝʥʽʪ ʫ ʢʦʨʘʭ ʚʠʚʽʪʨʶʚʘʥʥʷ 

ʩʣʘʙʦʟʤʽʥʝʥʠʡ ʛʽʧʝʨʛʝʥʥʠʤʠ ʧʨʦʮʝʩʘʤʠ. ʋ ʟʚôʷʟʢʫ ʟ ʪʠʤ, ʱʦ ʢʦʨʽʥʥʽ ʨʦʜʦʚʠʱʘ 

ʬʦʩʬʘʪʥʦ-ʪʠʪʘʥʦʚʦʾ ʤʽʥʝʨʘʣʽʟʘʮʽʾ ʚ ʋʢʨʘʾʥʽ ʥʝ ʨʦʟʨʦʙʣʷʶʪʴʩʷ, ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ 

ʨʦʜʦʚʠʱ ʧʦʚôʷʟʫʶʪʴ ʟ ʢʦʨʦʶ ʚʠʚʽʪʨʶʚʘʥʥʷ. ʅʝʦʙʭʽʜʥʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʨʦʜʦʚʠʱʘ 

ʪʠʪʘʥʦʚʠʭ ʨʫʜ ʚ ʢʦʨʽ ʚʠʚʽʪʨʶʚʘʥʥʷ ʚ ʋʢʨʘʾʥʽ ʦʙʣʽʢʦʚʫʶʪʴʩʷ, ʦʜʥʘʢ ʥʝ ʨʦʟʨʦʙʣʷʶʪʴʩʷ. 

ʏʘʩʪʢʦʚʦ ʚʝʨʭʥʷ ʟʦʥʘ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʟʘʣʫʯʘʻʪʴʩʷ ʜʦ ʧʨʦʜʫʢʪʠʚʥʠʭ ʚʽʜʢʣʘʜʽʚ ʧʨʠ 

ʨʦʟʨʦʙʮʽ ʨʦʟʩʠʧʥʠʭ ʨʦʜʦʚʠʱ.  

ʋ ʨʘʥʥʴʦʢʨʝʡʜʦʚʫ ʝʧʦʭʫ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʟʘʟʥʘʣʠ ʯʘʩʪʢʦʚʦʛʦ ʨʦʟʤʠʚʫ. 

ʅʠʞʥʴʦʢʨʝʡʜʦʚʽ ʨʽʯʢʦʚʽ ʜʦʣʠʥʠ ʚʠʨʦʙʣʷʣʠ ʩʚʦʻ ʨʫʩʣʦ ʚ ʢʦʨʽ ʚʠʚʽʪʨʶʚʘʥʥʷ ʚ ʤʝʞʘʭ 

ʧʦʥʠʞʝʥʠʭ ʽ ʪʝʢʪʦʥʽʯʥʦ-ʦʩʣʘʙʣʝʥʠʭ ʜʽʣʷʥʦʢ ʢʨʠʩʪʘʣʽʯʥʦʛʦ ʬʫʥʜʘʤʝʥʪʫ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʚ 
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ʤʝʞʘʭ ʪʝʢʪʦʥʽʯʥʦ-ʝʨʦʟʽʡʥʠʭ ʧʘʣʝʦʜʦʣʠʥ ʥʘʛʨʦʤʘʜʠʣʠʩʷ ʘʧʪ-ʥʠʞʥʴʦʘʣʴʙʩʴʢʽ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ (ʜʝʣʶʚʽʘʣʴʥʦ-ʘʣʶʚʽʘʣʴʥʽ, ʧʨʦʣʶʚʽʘʣʴʥʦ-ʘʣʶʚʽʘʣʴʥʽ. ʘʣʶʚʽʘʣʴʥʽ, 

ʟʘʧʣʘʚʥʽ, ʦʟʝʨʥʽ) ʚʽʜʢʣʘʜʠ, ʨʝʯʦʚʠʥʥʠʡ ʩʢʣʘʜ ʽ ʨʫʜʦʥʦʩʥʽʩʪʴ ʷʢʠʭ ʙʫʣʠ ʦʙʫʤʦʚʣʝʥʽ 

ʨʝʯʦʚʠʥʥʠʤ ʩʢʣʘʜʦʤ ʽ ʨʫʜʦʥʦʩʥʽʩʪʶ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ, ʧʘʣʝʦʨʝʣʴʻʬʦʤ ʧʣʦʪʠʢʘ ʪʘ 

ʬʘʮʽʘʣʴʥʠʤʠ ʫʤʦʚʘʤʠ ʫʪʚʦʨʝʥʥʷ (ʂʨʦʰʢʦ, 2016; ʂʨʦʰʢʦ ʖ.ɺ., ʂʦʚʘʣʴʯʫʢ ʄ.ʉ., 2023). 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʥʠʞʥʴʦʢʨʝʡʜʦʚʽ ʚʽʜʢʣʘʜʠ ʤʽʩʪʷʪʴ ʙʘʛʘʪʽ ʨʦʟʩʠʧʠ, ʘ ʽʣʴʤʝʥʽʪ ʫ ʥʠʭ 

ʩʣʘʙʦʟʤʽʥʝʥʠʡ. ʉʝʨʝʜʥʽʡ ʚʤʽʩʪ ʽʣʴʤʝʥʽʪʫ ʚ ʘʧʪ-ʥʠʞʥʴʦʘʣʴʙʩʴʢʠʭ ʚʽʜʢʣʘʜʘʭ ʜʦʩʷʛʘʻ 

379,2 ʢʛ/ʤ3.  

ʋ ʚʝʨʭʥʴʦʤʫ ʘʣʴʙʽ ʤʦʨʩʴʢʘ ʪʨʘʥʩʛʨʝʩʽʷ ʚʽʜʙʫʚʘʣʘʩʷ ʧʝʨʰʦʯʝʨʛʦʚʦ ʧʦ 

ʥʠʞʥʴʦʢʨʝʡʜʦʚʠʭ ʧʘʣʝʦʜʦʣʠʥʘʭ, ʱʦ ʩʧʨʠʯʠʥʠʣʦ ʾʭ ʯʘʩʪʢʦʚʠʡ, ʘ ʥʘ ʜʝʷʢʠʭ ʜʽʣʷʥʢʘʭ 

ʧʦʚʥʠʡ ʨʦʟʤʠʚ. ɺʝʨʭʥʴʦʘʣʴʙʩʴʢʽ ʚʽʜʢʣʘʜʠ ʤʦʨʩʴʢʦʛʦ ʛʝʥʝʟʠʩʫ ʟʘʣʷʛʘʶʪʴ ʟ ʨʦʟʤʠʚʦʤ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʢʦʨʽ ʚʠʚʽʪʨʶʚʘʥʥʷ ʪʘ ʥʘ ʘʧʪ-ʥʠʞʥʴʦʘʣʴʙʩʴʢʠʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ 

ʫʪʚʦʨʝʥʥʷʭ. ʈʝʯʦʚʠʥʥʠʡ ʩʢʣʘʜ ʚʝʨʭʥʴʦʘʣʴʙʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ ʩʬʦʨʤʫʚʘʚʩʷ ʟʘ ʨʘʭʫʥʦʢ 

ʧʝʨʝʚʽʜʢʣʘʜʝʥʥʷ ʥʘ ʚʠʱʠʡ ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʡ ʨʽʚʝʥʴ ʨʝʯʦʚʠʥʠ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʽ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ. ʄʦʨʩʴʢʽ ʪʝʨʠʛʝʥʥʽ ʫʪʚʦʨʝʥʥʷ ʚʝʨʭʥʴʦʛʦ ʘʣʴʙʫ ʪʘʢʦʞ 

ʟʙʘʛʘʯʝʥʽ ʬʦʩʬʘʪʥʦ-ʪʠʪʘʥʦʚʦʶ ʤʽʥʝʨʘʣʽʟʘʮʽʻʶ ʽ ʚ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ʻ ʩʘʤʦʩʪʽʡʥʠʤʠ 

ʧʨʦʜʫʢʪʠʚʥʠʤʠ ʚʽʜʢʣʘʜʘʤʠ, ʘʙʦ ʞ ʫʪʚʦʨʶʶʪʴ ʧʨʦʜʫʢʪʠʚʥʽ ʚʽʜʢʣʘʜʠ ʨʘʟʦʤ ʟ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʤʠ ʘʧʪ-ʥʠʞʥʴʦʘʣʴʙʩʴʢʠʤʠ ʫʪʚʦʨʝʥʥʷʤʠ. ɺʤʽʩʪ ʽʣʴʤʝʥʽʪʫ ʪʫʪ ʜʦʩʷʛʘʻ 

758 ʢʛ/ʤ3 (ʂʨʦʰʢʦ, 2016; ʂʨʦʰʢʦ ʖ.ɺ., ʂʦʚʘʣʴʯʫʢ ʄ.ʉ., 2023). ʇʦʜʝʢʫʜʠ ʘʧʪ-

ʥʠʞʥʴʦʘʣʴʙʩʴʢʽ ʚʽʜʢʣʘʜʠ ʧʝʨʝʢʨʠʪʽ ʫʟʙʝʨʝʞʥʦ-ʤʦʨʩʴʢʠʤʠ ʢʚʘʨʮ-ʛʣʘʫʢʦʥʽʪʦʚʠʤʠ 

ʧʽʩʢʘʤʠ ʙʫʨʽʤʩʴʢʦʾ ʩʚʽʪʠ ʚʤʽʩʪ ʽʣʴʤʝʥʽʪʫ ʚ ʷʢʠʭ ʜʦʩʷʛʘʻ 150 ʢʛ/ʤ3 (ʂʨʦʰʢʦ ʖ.ɺ., 

ʂʦʚʘʣʴʯʫʢ ʄ.ʉ., 2023). 

ʋ ʩʝʨʝʜʥʴʦʤʫ ʝʦʮʝʥʽ ʫ ʤʝʞʘʭ ʂʦʨʩʫʥʴ-ʅʦʚʦʤʠʨʛʦʨʦʜʩʴʢʦʛʦ ʧʣʫʪʦʥʫ ʚʩʪʘʥʦʚʠʚʩʷ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʡ ʨʝʞʠʤ. ʈʽʯʢʦʚʽ ʧʘʣʝʦʜʦʣʠʥʠ ʚʠʨʦʙʣʷʣʠ ʩʚʦʾ ʨʫʩʣʘ ʚ ʢʦʨʽ 

ʚʠʚʽʪʨʶʚʘʥʥʷ ʘʙʦ ʞ ʯʘʩʪʢʦʚʦ ʫʩʧʘʜʢʦʚʫʚʘʣʠ ʧʘʣʝʦʨʫʩʣʘ ʥʠʞʥʴʦʢʨʝʡʜʦʚʠʭ ʧʘʣʝʦʜʦʣʠʥ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʠʞʥʴʦʢʨʝʡʜʦʚʽ ʫʪʚʦʨʝʥʥʷ ʙʫʣʠ ʧʨʦʤʽʞʥʠʤʠ ʢʦʣʝʢʪʦʨʘʤʠ ʜʣʷ 

ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʠʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʫʪʚʦʨʝʥʴ. ɺʤʽʩʪ ʽʣʴʤʝʥʽʪʫ ʜʦʩʷʛʘʻ 192,4 ʢʛ/ʤ3 

(ʂʨʦʰʢʦ ʖ.ɺ., ʂʦʚʘʣʴʯʫʢ ʄ.ʉ., 2023). ʋ ʯʝʨʛʦʚʠʡ ʨʘʟ ʚʽʜʙʫʣʘʩʷ ʛʝʦʭʨʦʥʦʣʦʛʽʯʥʘ 

ʪʨʘʥʟʠʪʥʽʩʪʴ ʨʝʯʦʚʠʥʠ ʟ ʙʽʣʴʰ ʥʠʟʴʢʠʭ ʥʘ ʙʽʣʴʰ ʚʠʩʦʢʽ ʩʪʨʘʪʠʛʨʘʬʽʯʥʽ ʨʽʚʥʽ. ʊʘʢʘ 

ʪʨʘʥʟʠʪʥʽʩʪʴ ʚʽʜʜʟʝʨʢʘʣʠʣʘʩʷ ʥʘ ʷʢʦʩʪʽ ʩʠʨʦʚʠʥʠ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʟʥʘʯʥʽ ʚʤʽʩʪʠ 

ʽʣʴʤʝʥʽʪʫ ʽ ʘʧʘʪʠʪʫ ʚ ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʠʭ ʨʦʟʩʠʧʘʭ, ʤʽʥʝʨʘʣʠ ʤʘʶʪʴ ʟʥʘʯʥʠʡ ʩʪʫʧʽʥʴ 

ʤʝʭʘʥʽʯʥʦʛʦ ʟʥʦʰʝʥʥʷ ʽ ʛʽʧʝʨʛʝʥʥʠʭ ʟʤʽʥ. 

ʏʘʩʪʦ ʚʽʜʢʣʘʜʠ ʝʦʮʝʥʫ ʧʝʨʝʢʨʠʪʽ ʛʣʘʫʢʦʥʽʪ-ʢʚʘʨʮʦʚʠʤʠ ʧʽʩʢʘʤʠ ʭʘʨʢʽʚʩʴʢʦʾ ʩʚʽʪʠ 

ʟ ʚʤʽʩʪʦʤ ʽʣʴʤʝʥʽʪʫ ʜʦ 50,0 ʢʛ/ʤ3. ʅʘ ʚʽʜʢʣʘʜʘʭ ʭʘʨʢʽʚʩʴʢʦʾ ʩʚʽʪʠ ʟʘʣʷʛʘʶʪʴ ʧʽʩʢʠ 

ʥʦʚʦʧʝʪʨʽʚʩʴʢʦʾ ʩʚʽʪʠ ʟ ʚʤʽʩʪʦʤ ʽʣʴʤʝʥʽʪʫ ʜʦ 50,0 ʢʛ/ʤ3 (ʂʨʦʰʢʦ ʖ.ɺ., ʂʦʚʘʣʴʯʫʢ ʄ.ʉ., 

2023). ɿʘʚʝʨʰʫʶʪʴ ʨʦʟʨʽʟ ʩʪʨʦʢʘʪʽ ʛʣʠʥʠ ʥʝʦʛʝʥʦʚʦʾ ʩʠʩʪʝʤʠ ʽ ʧʽʩʢʠ, ʩʫʛʣʠʥʢʠ ʝʦʣʦʚʦ-

ʜʝʣʶʚʽʘʣʴʥʽ ʪʘ ʘʣʶʚʽʘʣʴʥʦ-ʜʝʣʶʚʽʘʣʴʥ ̔ ʯʝʪʚʝʨʪʠʥʥʦʾ ʩʠʩʪʝʤʠ. ʋ ʯʝʪʚʝʨʪʠʥʥʠʡ ʯʘʩ 

ʚʽʜʙʫʚʩʷ ʨʦʟʤʠʚ ʚʞʝ ʽʩʥʫʶʯʠʭ ʙʽʣʴʰ ʜʘʚʥʽʭ ʨʦʟʩʠʧʽʚ ʽ ʥʘʛʨʦʤʘʜʞʝʥʥʷ ʨʦʟʩʠʧʥʠʭ 

ʤʽʥʝʨʘʣʽʚ ʫ ʯʝʪʚʝʨʪʠʥʥʠʭ ʚʽʜʢʣʘʜʘʭ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚ ʤʝʞʘʭ ʜʝʷʢʠʭ ʨʫʜʦʧʨʦʷʚʽʚ 

ʚʤʽʩʪ ʤʽʥʝʨʘʣʽʚ ʻ ʟʥʘʯʥʠʤ (ʜʦ 119 ʢʛ/ʤ3), ʦʜʥʘʢ ʨʦʟʨʦʙʢʘ ʪʘʢʠʭ ʨʦʟʩʠʧʽʚ ʤʘʣʦʡʤʦʚʽʨʥʘ.  

ʅʘ ʨʽʟʥʠʭ ʜʽʣʷʥʢʘʭ ʂʦʨʩʫʥʴ-ʅʦʚʦʤʠʨʛʦʨʦʜʩʴʢʦʛʦ ʧʣʫʪʦʥʫ ʬʦʩʬʘʪʥʦ-ʪʠʪʘʥʦʚʘ 

ʨʫʜʦʥʦʩʥʽʩʪʴ ʤʦʞʝ ʙʫʪʠ ʣʦʢʘʣʽʟʦʚʘʥʘ ʷʢ ʫ ʧʦʨʦʜʘʭ ʢʨʠʩʪʘʣʽʯʥʦʛʦ ʬʫʥʜʘʤʝʥʪʫ ʪʘʢ ʽ ʚ 

ʧʦʨʦʜʘʭ ʤʝʟʦʟʦʡ-ʢʘʡʥʦʟʦʡʩʴʢʦʛʦ ʦʩʘʜʦʚʦʛʦ ʯʦʭʣʘ. ʆʜʥʘʢ, ʥʘʡʙʽʣʴʰʠʤ ʨʝʩʫʨʩʥʠʤ 

ʧʦʪʝʥʮʽʘʣʦʤ ʚʦʣʦʜʽʶʪʴ ʜʽʣʷʥʢʠ, ʥʘ ʷʢʠʭ ʧʨʦʩʪʦʨʦʚʦ ʩʫʤʽʱʝʥʘ ʨʫʜʦʥʦʩʥʽʩʪʴ ʧʦʨʽʜ 

ʢʨʠʩʪʘʣʽʯʥʦʛʦ ʬʫʥʜʘʤʝʥʪʫ, ʾʭ ʢʽʨ ʚʠʚʽʪʨʶʚʘʥʥʷ ʽ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʪʘ/ʘʙʦ ʤʦʨʩʴʢʠʭ 

ʨʦʟʩʠʧʽʚ. ʊʘʢʽ ʜʽʣʷʥʢʠ ʨʦʟʪʘʰʦʚʘʥʽ ʟʜʝʙʽʣʴʰʦʛʦ ʚ ʧʽʚʜʝʥʥʽʡ ʯʘʩʪʠʥʽ ʂʦʨʩʫʥʴ-

ʅʦʚʦʤʠʨʛʦʨʦʜʩʴʢʦʛʦ ʧʣʫʪʦʥʫ (ʨʦʜʦʚʠʱʘ ɹʠʨʟʫʣʽʚʩʴʢʝ, ʃʽʢʘʨʽʚʩʴʢʝ, ɸʥʜʨʽʾʚʩʴʢʝ, 

.ɺʘʣʫʾʚʩʴʢʝ, ʅʦʚʦʤʠʨʛʦʨʦʜʩʴʢʝ, ɿʘʭʽʜʥʝ, ɸʚʨʘʤʽʚʩʴʢʝ ʪʘ ʥʠʟʢʘ ʨʫʜʦʧʨʦʷʚʽʚ). ɼʝʷʢʽ ʟ 

ʥʠʭ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʨʦʟʨʦʙʣʷʶʪʴʩʷ.  
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ɺʠʩʥʦʚʢʠ. ʌʦʩʬʘʪʥʦ-ʪʠʪʘʥʦʚʘ ʨʫʜʦʥʦʩʥʽʩʪʴ ʂʦʨʩʫʥʴ-ʅʦʚʦʤʠʨʛʦʨʦʜʩʴʢʦʛʦ 

ʧʣʫʪʦʥʫ ʩʬʦʨʤʫʚʘʣʘʩʷ ʫ ʜʝʢʽʣʴʢʘ ʝʪʘʧʽʚ: ʚʢʦʨʽʥʝʥʥʷ ʤʘʛʤʘʪʠʯʥʠʭ ʧʦʨʽʜ ʛʘʙʨʦ-

ʘʥʦʨʪʦʟʠʪʦʚʦʾ ʬʦʨʤʘʮʽʾ; ʫʪʚʦʨʝʥʥʷ ʨʫʜʦʥʦʩʥʠʭ ʢʽʨ ʚʠʚʽʪʨʶʚʘʥʥʷ; ʯʘʩʪʢʦʚʠʡ ʨʦʟʤʠʚ 

ʨʫʜʦʥʦʩʥʠʭ ʢʽʨ ʚʠʚʽʪʨʶʚʘʥʥʷ ʫ ʘʧʪ-ʥʠʞʥʴʦʘʣʴʙʩʴʢʠʡ ʯʘʩ ʟ ʫʪʚʦʨʝʥʥʷʤ ʨʦʟʩʠʧʽʚ ʫ 

ʤʝʞʘʭ ʪʝʢʪʦʥʽʯʥʦ-ʝʨʦʟʽʡʥʠʭ ʧʘʣʝʦʜʦʣʠʥ; ʯʘʩʪʢʦʚʠʡ ʨʦʟʤʠʚ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʽ 

ʯʘʩʪʢʦʚʠʡ ʘʙʦ ʧʦʚʥʠʡ (ʥʘ ʦʢʨʝʤʠʭ ʜʽʣʷʥʢʘʭ) ʨʦʟʤʠʚ ʘʧʪ-ʥʠʞʥʴʦʘʣʴʙʩʴʢʠʭ ʨʦʟʩʠʧʽʚ ʧʽʜ 

ʯʘʩ ʪʨʘʥʩʛʨʝʩʽʾ ʚʦʜ ʉʚʽʪʦʚʦʛʦ ʦʢʝʘʥʫ ʽ ʫʪʚʦʨʝʥʥʷ ʚʝʨʭʥʴʦʘʣʴʙʩʴʢʠʭ ʨʦʟʩʠʧʽʚ; ʯʘʩʪʢʦʚʠʡ 

ʨʦʟʤʠʚ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʽ ʘʧʪ-ʥʠʞʥʴʦʘʣʴʙʩʴʢʠʭ ʨʦʟʩʠʧʽʚ ʟ ʫʪʚʦʨʝʥʥʷʤ 

ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʠʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʨʦʟʩʠʧʽʚ; ʯʘʩʪʢʦʚʠʡ ʨʦʟʤʠʚ ʝʣʶʚʽʘʣʴʥʠʭ, 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʽ ʤʦʨʩʴʢʠʭ ʨʫʜʦʥʦʩʥʠʭ ʚʽʜʢʣʘʜʽʚ .ʽ ʫʪʚʦʨʝʥʥʷ ʨʦʟʩʠʧʽʚ ʚ ʫʪʚʦʨʝʥʥʷʭ 

ʭʘʨʢʽʚʩʴʢʦʾ, ʥʦʚʦʧʝʪʨʽʚʩʴʢʦʾ ʩʚʽʪ ʽ ʯʝʪʚʝʨʪʠʥʥʦʾ ʩʠʩʪʝʤʠ.  

ʈʫʜʦʥʦʩʥʽʩʪʴ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʥʘʧʨʷʤʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʨʫʜʦʥʦʩʥʽʩʪʶ ʧʦʨʽʜ 

ʢʨʠʩʪʘʣʽʯʥʦʛʦ ʬʫʥʜʘʤʝʥʪʫ ʽ ʯʘʩʪʢʦʚʠʤ ʨʦʟʤʠʚʦʤ ʝʣʶʚʽʶ, ʥʘʪʦʤʽʩʪʴ ʨʫʜʦʥʦʩʥʽʩʪʴ 

ʤʝʟʦʟʦʡ-ʢʘʡʥʦʟʦʡʩʴʢʠʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʽ ʤʦʨʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ ʫ ʧʨʦʩʪʦʨʦʚʦʤʫ ʽ 

ʨʝʯʦʚʠʥʥʦʤʫ ʘʩʧʝʢʪʘʭ ʧʦʚôʷʟʘʥʘ ʟ ʢʦʨʦʶ ʚʠʚʽʪʨʶʚʘʥʥʷ ʽ ʙʽʣʴʰ ʜʘʚʥʽʤʠ ʧʨʦʤʽʞʥʠʤʠ 

ʢʦʣʝʢʪʦʨʘʤʠ ʪʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʘʣʝʦʨʝʣʴʻʬʦʤ, ʬʘʮʽʘʣʴʥʠʤʠ ʫʤʦʚʘʤʠ ʫʪʚʦʨʝʥʥʷ, 

ʣʽʪʦʣʦʛʽʯʥʠʤ ʩʢʣʘʜʦʤ ʚʽʜʢʣʘʜʽʚ ʽ ʨʦʟʤʠʚʦʤ ʚ ʥʘʩʪʫʧʥʽ ʛʝʦʣʦʛʽʯʥʽ ʝʧʦʭʠ. 

ʇʨʦʙʣʝʤʠ ʚʠʟʥʘʯʝʥʥʷ ʧʝʨʩʧʝʢʪʠʚ ʦʙôʻʢʪʽʚ ʬʦʩʬʘʪʥʦ-ʪʠʪʘʥʦʚʦʾ ʤʽʥʝʨʘʣʽʟʘʮʽʾ ʚ 

ʧʦʨʦʜʘʭ ʢʨʠʩʪʘʣʽʯʥʦʛʦ ʬʫʥʜʘʤʝʥʪʫ ʽ ʦʩʘʜʦʚʦʛʦ ʯʦʭʣʘ ʚʠʟʥʘʯʘʶʪʴʩʷ ʥʘʩʘʤʧʝʨʝʜ 

ʥʝʜʦʩʪʘʪʥʽʤ ʜʦʩʣʽʜʞʝʥʥʷʤ ʙʘʛʘʪʴʦʭ ʦʙôʻʢʪʽʚ. ɼʦʮʽʣʴʥʦ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʽ ʥʘ ʨʦʟʢʨʠʚʥʽ 

ʧʦʨʦʜʠ, ʷʢʽ ʪʘʢʦʞ ʧʦʜʝʢʫʜʠ ʤʽʩʪʷʪʴ ʢʦʨʠʩʥʽ ʢʦʤʧʦʥʝʥʪʠ ʚ ʟʥʘʯʥʽʡ ʢʽʣʴʢʦʩʪʽ ʽ ʤʦʞʫʪʴ 

ʩʫʧʫʪʥʴʦ ʙʫʪʠ ʟʘʣʫʯʝʥʽ ʚ ʨʦʟʨʦʙʢʫ ʫ ʨʘʟʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʨʦʙʽʪ ʥʘ ʨʦʜʦʚʠʱʽ. 

 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 

ʂʨʦʰʢʦ ʖ.ɺ. [2016]. ʎʠʬʨʦʚʽ ʩʪʨʫʢʪʫʨʥʦ-ʣʽʪʦʣʦʛʽʯʥʽ ʤʦʜʝʣʽ ʥʠʞʥʴʦʢʨʝʡʜʦʚʠʭ 
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ɸʇʇʈʆɹɸʎɯʗ ʊɽʍʅʆʃʆɻɯɰ ʏɸʉʊʆʊʅʆ-ʈɽɿʆʅɸʅʉʅʆɰ ʆɹʈʆɹʂʀ 

ʉʋʇʋʊʅʀʂʆɺʀʍ ɿʅɯʄʂɯɺ ɯ ʌʆʊʆɿʅɯʄʂɯɺ ʅɸ ɼɯʃʗʅʂɸʍ ɿ 

ɺʆɼʆʅʆʉʅʀʄʀ ʇʃɸʉʊɸʄʀ  

 

ʗʢʠʤʯʫʢ ʄ.ɸ.1, ʂʦʨʯʘʛʽʥ ɯ.ʄ.2 
 

1ɯʥʩʪʠʪʫʪ ʧʨʠʢʣʘʜʥʠʭ ʧʨʦʙʣʝʤ ʝʢʦʣʦʛʽʾ, ʛʝʦʬʽʟʠʢʠ ʽ ʛʝʦʭʽʤʽʾ, ʂʠʾʚ, 

yakymchuk@gmail.com 
2ɯʥʩʪʠʪʫʪ ʛʝʦʬʽʟʠʢʠ ʽʤ. ʉ.ɯ. ʉʫʙʙʦʪʽʥʘ ʅɸʅʋ, ʂʠʾʚ, korchagin.i.n@gmail.com 

 

The results of the approbation of direct-prospecting methods of satellite images and 

photographs frequency-resonance processing on local areas with aquifers and water-

bearing wells are presented. At the "Zbruchanske" mineral water deposit, frequency-

resonance scanning of cross-section near the well was carried out using resonant 

frequencies of water in order to determine the depth of the aquifer. By scanning the local 

area near the well, the position of the aquifer was determined in the depth range of 162-

180.5. During the processing of the image of the estate near Kyiv, signals of basalts, 

hydrogen and water (of weak intensity) was received. When scanning the cross-section with 

a step of 5 cm, signals from the water were recorded at four intervals: 1) 7-10 m; 2) 23-31 

m; 3) 77-91 m; 4) 112-123 m. The depths of the lower and upper edges of the aquifers, the 

groups of rocks from which responses at water frequencies are recorded, as well as the 

types of rocks in the aquifers were determined by cross-sections scanning at the sites of 6 

wells location in Pakistan. 

 

APPROVAL OF TECHNOLOGY OF SATELLITE IMAGES AND PHOTOGRAPHS  

FREQUENCY-RESONANCE PROCESSING ON AREAS WITH AQUIFERS 

 

Yakymchuk M.A., Korchagin I.M, 

 

ɺʩʪʫʧ. ʇʨʦʪʷʛʦʤ ʙʘʛʘʪʴʦʭ ʨʦʢʽʚ ʘʚʪʦʨʠ ʮʽʣʝʩʧʨʷʤʦʚʘʥʦ ʧʨʦʚʦʜʷʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʚ 

ʨʘʤʢʘʭ ʧʨʦʙʣʝʤʠ ʨʦʟʨʦʙʢʠ ʤʦʙʽʣʴʥʠʭ ʪʘ ʤʘʣʦ ʚʠʪʨʘʪʥʠʭ ʤʝʪʦʜʽʚ ʪʘ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʠʨʽʰʝʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʛʝʦʣʦʛʦ-ʛʝʦʬʽʟʠʯʥʠʭ, ʛʽʜʨʦʣʦʛʽʯʥʠʭ ʪʘ 

ʽʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʽʯʥʠʭ ʟʘʜʘʯ. ɺ 2018 ʨ. ʨʦʟʧʦʯʘʣʦʩʴ ʪʝʩʪʫʚʘʥʥʷ ʤʦʜʠʬʽʢʦʚʘʥʠʭ 

ʯʘʩʪʦʪʥʦ-ʨʝʟʦʥʘʥʩʥʠʭ ʤʝʪʦʜʽʚ ʦʙʨʦʙʢʠ ʩʫʧʫʪʥʠʢʦʚʠʭ ʟʥʽʤʢʽʚ ʪʘ ʬʦʪʦʟʥʽʤʢʽʚ, ʘ ʪʘʢʦʞ 

ʨʦʟʨʦʙʣʝʥʦʾ ʥʘ ʾʭ ʦʩʥʦʚʽ ʤʝʪʦʜʠʢʠ ʦʧʝʨʘʪʠʚʥʦʾ ʽʥʪʝʛʨʘʣʴʥʦʾ ʦʮʽʥʢʠ ʧʝʨʩʧʝʢʪʠʚ 

ʚʠʷʚʣʝʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ (ʫ ʪʦʤʫ ʯʠʩʣʽ ʡ ʚʦʜʠ) ʚ ʤʝʞʘʭ ʚʝʣʠʢʠʭ 

ʧʦʰʫʢʦʚʠʭ ʙʣʦʢʽʚ ʪʘ ʣʦʢʘʣʴʥʠʭ ʜʽʣʷʥʦʢ. ʎʷ ʪʝʭʥʦʣʦʛʽʷ ʧʨʦʡʰʣʘ ʤʘʩʰʪʘʙʥʫ ʘʧʨʦʙʘʮʽʶ 

ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʟ ʙʦʨʪʫ ʩʫʜʥʘ ʚ ʋʢʨʘʾʥʩʴʢʽʡ ʤʦʨʩʴʢʽʡ ʘʥʪʘʨʢʪʠʯʥʽʡ 

ʝʢʩʧʝʜʠʮʽʾ 2018 ʨ. (ʗʢʠʤʯʫʢ ʠ ʜʨ., 2019(1)). ʅʘ ʩʫʜʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʦʪʦʛʨʘʬʽʡ 

ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʟ ʪʘʙʣʠʮʽ ɼ. ʄʝʥʜʝʣʻʻʚʘ ʚ ʙʘʛʘʪʴʦʭ ʪʦʯʢʘʭ ʟʦʥʜʫʚʘʥʥʷ ʨʦʟʨʽʟʫ 

ʧʨʦʚʦʜʠʣʠʩʷ ʝʢʩʧʝʨʠʤʝʥʪʠ ʟ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ, ʷʢʽ ʟ ʮʠʭ ʝʣʝʤʝʥʪʽʚ ʧʨʠʩʫʪʥʽ ʫ ʚʦʜʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ ʨʦʙʽʪ ʜʦʟʚʦʣʷʶʪʴ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʪʝʭʥʦʣʦʛʽʷ ʯʘʩʪʦʪʥʦ-

ʨʝʟʦʥʘʥʩʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ (ʩʢʘʥʫʚʘʥʥʷ) ʨʦʟʨʽʟʫ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʜʣʷ ʮʠʭ ʮʽʣʝʡ. ʋ 

ʜʦʧʦʚʽʜʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʜʝʷʢʽ ʨʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʨʦʙʽʪ ʟ ʤʝʪʦʶ ʚʠʚʯʝʥʥʷ 

ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʙʽʣʴʥʠʭ ʤʝʪʦʜʽʚ ʜʣʷ ʚʠʷʚʣʝʥʥʷ, ʧʨʦʩʪʝʞʝʥʥʷ ʪʘ ʣʦʢʘʣʽʟʘʮʽʾ 

ʚʦʜʦʥʦʩʥʠʭ ʛʦʨʠʟʦʥʪʽʚ ʚ ʨʽʟʥʠʭ ʽʥʪʝʨʚʘʣʘʭ ʨʦʟʨʽʟʫ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʤʝʪʦʜʽʚ ʯʘʩʪʦʪʥʦ-ʨʝʟʦʥʘʥʩʥʦʾ ʦʙʨʦʙʢʠ ʪʘ ʜʝʢʦʜʫʚʘʥʥʷ ʩʫʧʫʪʥʠʢʦʚʠʭ ʟʥʽʤʢʽʚ ʪʘ 

ʬʦʪʦʟʥʽʤʢʽʚ, ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʩʢʘʥʫʚʘʥʥʷ (ʟʦʥʜʫʚʘʥʥʷ) ʨʦʟʨʽʟʫ ʟ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ 

(ʦʮʽʥʢʠ) ʛʣʠʙʠʥ ʟʘʣʷʛʘʥʥʷ ʪʘ ʪʦʚʱʠʥ ʨʽʟʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʧʦʨʽʜ  ̔ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ, ʘ 
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ʪʘʢʦʞ ʤʝʪʦʜʠʢʠ ʽʥʪʝʛʨʘʣʴʥʦʾ ʦʮʽʥʢʠ ʧʝʨʩʧʝʢʪʠʚ ʥʘʬʪʦʛʘʟʦʥʦʩʥʦʩʪʽ ʣʦʢʘʣʴʥʠʭ ʜʽʣʷʥʦʢ 

ʪʘ ʚʝʣʠʢʠʭ ʙʣʦʢʽʚ (ʗʢʠʤʯʫʢ ʠ ʜʨ., 2019(1); ʃʝʚʘʰʦʚ ʠ ʜʨ., 2012; ʃʝʚʘʰʦʚ ʠ ʜʨ., 2010; 

ʗʢʠʤʯʫʢ, ʂʦʨʯʘʛʠʥ, 2019; ʗʢʠʤʯʫʢ ʠ ʜʨ., 2019(2)). ɺ ʦʩʥʦʚʫ ʮʠʭ ʤʝʪʦʜʽʚ ʧʦʢʣʘʜʝʥʦ 

ʯʘʩʪʦʪʥʦ-ʨʝʟʦʥʘʥʩʥʠʡ ʧʨʠʥʮʠʧ ʨʝʻʩʪʨʘʮʽʾ ʢʦʨʠʩʥʠʭ ʩʠʛʥʘʣʽʚ (ʃʝʚʘʰʦʚ ʠ ʜʨ., 2012). 

ɺʘʞʣʠʚʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʫ ʚʠʢʦʨʠʩʪʘʥʠʭ ʤʦʜʠʬʽʢʘʮʽʷʭ ʧʨʷʤʦʧʦʰʫʢʦʚʠʭ ʤʝʪʦʜʽʚ ʻ 

ʙʘʟʠ (ʥʘʙʦʨʠ, ʢʦʣʝʢʮʽʾ) ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʤʽʥʝʨʘʣʽʚ, ʟʨʘʟʢʽʚ ʥʘʬʪʠ ʪʘ ʢʦʥʜʝʥʩʘʪʫ, ʘ 

ʪʘʢʦʞ ʦʩʘʜʦʚʠʭ, ʤʘʛʤʘʪʠʯʥʠʭ ʪʘ ʤʝʪʘʤʦʨʬʽʯʥʠʭ ʧʦʨʽʜ, ʨʝʟʦʥʘʥʩʥʽ ʯʘʩʪʦʪʠ ʷʢʠʭ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʦʙʨʦʙʢʠ ʩʫʧʫʪʥʠʢʦʚʠʭ ʟʥʽʤʢʽʚ ʪʘ ʬʦʪʦʟʥʽʤʢʽʚ. ʂʦʣʝʢʮʽʷ 

ʟʨʘʟʢʽʚ ʥʘʬʪʠ ʚʢʣʶʯʘʻ 117 ʝʢʟʝʤʧʣʷʨʽʚ, ʛʘʟʦʢʦʥʜʝʥʩʘʪʫ ï 15 ʟʨʘʟʢʽʚ. ɹʘʟʘ ʦʩʘʜʦʚʠʭ 

ʧʦʨʽʜ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 12 ʛʨʫʧ, ʘ ʢʦʣʝʢʮʽʷ ʬʦʪʦʛʨʘʬʽʡ ʤʘʛʤʘʪʠʯʥʠʭ ʪʘ ʤʝʪʘʤʦʨʬʽʯʥʠʭ 

ʧʦʨʽʜ ʚʢʣʶʯʘʻ 18 ʛʨʫʧ (ʗʢʠʤʯʫʢ ʠ ʜʨ., 2019(1)). ʌʦʪʦʛʨʘʬʽʾ ʥʘʙʦʨʽʚ ʟʨʘʟʢʽʚ ʦʩʘʜʦʚʠʭ, 

ʤʝʪʘʤʦʨʬʽʯʥʠʭ ʽ ʤʘʛʤʘʪʠʯʥʠʭ ʧʦʨʽʜ ʟʘʧʦʟʠʯʝʥʽ ʟ ʝʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʘ ʥʘ ʩʘʡʪʽ 

https://karpinskyinstitute.ru/ru/info/sprav/petro/petro-mobil.pdf. 

ɼʝʷʢʽ ʨʝʟʫʣʴʪʘʪʠ, ʦʪʨʠʤʘʥʽ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʥʘʙʦʨʫ ʤʦʜʠʬʽʢʦʚʘʥʠʭ ʤʦʙʽʣʴʥʠʭ 

ʧʨʷʤʦʧʦʰʫʢʦʚʠʭ ʤʝʪʦʜʽʚ, ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʩʪʘʪʪʷʭ (ʗʢʠʤʯʫʢ ʠ ʜʨ., 2019(1); ʗʢʠʤʯʫʢ, 

ʂʦʨʯʘʛʠʥ, 2019; ʗʢʠʤʯʫʢ ʠ ʜʨ., 2019(2)). 

ʈʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʨʦʙʽʪ. ɿʘʟʥʘʯʠʤʦ ʩʧʦʯʘʪʢʫ, ʱʦ ʤʝʪʦʜʠʢʘ 

ʯʘʩʪʦʪʥʦ-ʨʝʟʦʥʘʥʩʥʦʾ ʦʙʨʦʙʢʠ ʬʦʪʦʟʥʽʤʢʽʚ ʥʝʦʜʥʦʨʘʟʦʚʦ ʟʘʩʪʦʩʦʚʫʚʘʣʘʩʷ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʥʘʷʚʥʦʩʪʽ (ʘʙʦ ʚʽʜʩʫʪʥʦʩʪʽ) ʚ ʤʽʥʝʨʘʣʘʭ, ʧʦʨʦʜʘʭ, ʘ ʪʘʢʦʞ ʚʦʜʽ ʨʽʟʥʠʭ 

ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʪʘ ʧʘʨʘʟʠʪʽʚ (ʦʨʛʘʥʽʟʤʽʚ, ʱʦ ʞʠʚʫʪʴ ʥʘ ʧʦʚʝʨʭʥʽ ʘʙʦ ʚʩʝʨʝʜʠʥʽ 

ʽʥʰʦʛʦ ʦʨʛʘʥʽʟʤʫ). ʇʨʠ ʘʧʨʦʙʘʮʽʾ ʤʝʪʦʜʠʢʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʨʝʟʫʣʴʪʘʪʠ ʦʙʨʦʙʢʠ ʙʫʣʠ 

ʽʜʝʥʪʠʯʥʠʤʠ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʟʨʘʟʢʘ ʤʽʥʝʨʘʣʫ, ʧʦʨʦʜʠ, ʚʦʜʠ ʘʙʦ ʬʦʪʦʛʨʘʬʽʾ ʟʨʘʟʢʘ. 

ʈʦʜʦʚʠʱʝ ʤʽʥʝʨʘʣʴʥʦʾ ʚʦʜʠ çɿʙʨʫʯʘʥʩʴʢʝè. ʈʦʜʦʚʠʱʝ ʨʦʟʪʘʰʦʚʘʥʝ ʥʘ ʟʘʭʦʜʽ 

ʍʤʝʣʴʥʠʮʴʢʦʾ ʦʙʣʘʩʪʽ. ʎʽʣʶʱʘ ʚʦʜʘ ʨʦʜʦʚʠʱʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʯʠʩʣʝʥʥʠʤʠ 

ʩʘʥʘʪʦʨʥʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ, ʧʦʙʫʜʦʚʘʥʠʤʠ ʚ ʮʴʦʤʫ ʨʘʡʦʥʽ. 

ʅʘ ʧʦʯʘʪʢʦʚʦʤʫ ʝʪʘʧʽ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʚʝʜʝʥʦ ʯʘʩʪʦʪʥʦ-ʨʝʟʦʥʘʥʩʥʠʡ ʘʥʘʣʽʟ 

ʤʽʥʝʨʘʣʴʥʦʾ ʚʦʜʠ ʟ ʨʦʜʦʚʠʱʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʦʪʦʟʥʽʤʢʘ ʥʘ ʨʠʩ. 1. ʈʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ 

ʧʦʢʘʟʘʣʠ, ʱʦ ʚʦʜʘ çʯʠʩʪʘè: ʰʢʽʜʣʠʚʠʭ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʪʘ ʧʘʨʘʟʠʪʽʚ ʫ ʚʦʜʽ ʥʝ 

ʚʠʷʚʣʝʥʦ. 

ʅʘ ʨʠʩ. 2 ʧʦʢʘʟʘʥʦ ʬʦʪʦ ʜʽʣʷʥʢʠ ʽʟ ʩʚʝʨʜʣʦʚʠʥʦ  ʁ (ʫ ʥʝʚʝʣʠʢʽʡ ʙʫʜʚ̔ʣ̔  ʥʘ 

ʧʝʨʝʜʥʴʦʤʫ ʧʣʘʥʽ) ʜʣʷ ʟʘʙʦʨʫ ʚʦʜʠ çɿʙʨʫʯʘʥʩʴʢʘè. ɿʘ ʽʥʬʦʨʤʘʮʽʻʶ ʧʝʨʩʦʥʘʣʫ, ʱʦ 

ʦʙʩʣʫʛʦʚʫʻ ʩʚʝʨʜʣʦʚʠʥʫ ʪʘ ʨʦʟʪʘʰʦʚʘʥʠʡ ʧʦʨʫʯ ʙʶʚʝʪ ʤʽʥʝʨʘʣʴʥʦʾ ʚʦʜʠ, ʚʦʜʦʥʦʩʥʠʡ 

ʛʦʨʠʟʦʥʪ ʽʟ ʚʦʜʦʶ çɿʙʨʫʯʘʥʩʴʢʘè ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʽʥʪʝʨʚʘʣʽ ʛʣʠʙʠʥ 160-180 ʤ 

(ʧʨʠʙʣʠʟʥʦ). 

ɿ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʝʟʦʥʘʥʩʥʠʭ ʯʘʩʪʦʪ ʚʦʜʠ ɿʙʨʫʯʘʥʩʴʢʘ ʧʨʦʚʝʜʝʥʦ ʯʘʩʪʦʪʥʦ-

ʨʝʟʦʥʘʥʩʥʝ ʩʢʘʥʫʚʘʥʥʷ ʨʦʟʨʽʟʫ ʥʘ ʜʽʣʷʥʮʽ ʨʦʟʪʘʰʫʚʘʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ ʟ ʤʝʪʦʶ 

ʚʠʟʥʘʯʝʥʥʷ ʛʣʠʙʠʥʠ ʚʦʜʦʥʦʩʥʦʛʦ ʛʦʨʠʟʦʥʪʫ. ʇʨʠ ʩʢʘʥʫʚʘʥʥʽ ʥʘ ʣʦʢʘʣʴʥʽʡ ʜʽʣʷʥʮʽ 

ʧʦʙʣʠʟʫ ʩʚʝʨʜʣʦʚʠʥʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʣʦʞʝʥʥʷ ʚʦʜʦʥʦʩʥʦʛʦ ʛʦʨʠʟʦʥʪʫ ʟʘʬʽʢʩʦʚʘʥʦ ʚ 

ʽʥʪʝʨʚʘʣʽ ʛʣʠʙʠʥ 162-180.5. ɯʥʪʝʛʨʘʣʴʥʘ ʦʮʽʥʢʘ ʛʣʠʙʠʥ ʨʦʟʤʽʱʝʥʥʷ ʚʦʜʦʥʦʩʥʦʛʦ 

ʛʦʨʠʟʦʥʪʫ (ʜʣʷ ʚʩʽʻʾ ʧʣʦʱʽ ʥʘ ʨʠʩ. 2) ʩʪʘʥʦʚʠʪʴ 161-186 ʤ. 

   
ʈʠʩʫʥʦʢ 1 

ʌʦʪʦʛʨʘʬʽʷ 

ʤʽʥʝʨʘʣʴʥʦʾ ʚʦʜʠ 

çɿʙʨʫʯʘʥʩʴʢʘè. 

ʈʠʩʫʥʦʢ 2 ʌʦʪʦʛʨʘʬʽʷ 

ʜʽʣʷʥʢʠ ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʩʚʝʨʜʣʦʚʠʥʠ ʟ ʤʽʥʝʨʘʣʴʥʦʶ 

ʚʦʜʦʶ çɿʙʨʫʯʘʥʩʴʢʘè. 

ʈʠʩʫʥʦʢ 3 ʉʫʧʫʪʥʠʢʦʚʠʡ ʟʥʽʤʦʢ 

ʣʦʢʘʣʴʥʦʾ ʜʽʣʷʥʢʠ ʚ ʨʘʡʦʥʽ 

ʅʽʢʽʪʩʴʢʦʾ ɹʦʨʱʘʛʽʚʢʠ 

(ʧʝʨʝʜʤʽʩʪʷ ʂʠʻʚʘ). 



ˏ̨̅ ˙̨̨̩̎̆̑́̌̏̄ ̨ ː̨̩̆̏̄̎̏̈ ̅̏ ː̨̨̖̩̆̏̍ȟ ˜̨̩̆̓̑̏̌̏̄ȟ ː̨̩̆̏̌̏̄ ̓́ ː̨̆̏̈̉̋̉̕ȡ 
̨̝̔̎̅́̍̆̎̓́̌̎̕ ̨ ̨̐̑̉̋̌́̅̎ ̓̑̆̎̅̉ 88) ̨̠̒̓̏̌̓̓ 
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ɼʽʣʷʥʢʘ ʜʦʩʣʽʜʞʝʥʴ ʙʽʣʷ ʂʠʻʚʘ. ʇʨʠ ʙʫʨʽʥʥʽ ʥʘ ʚʦʜʫ ʥʘ ʦʜʥʽʡ ʽʟ ʧʨʠʚʘʪʥʠʭ 

ʩʘʜʠʙ ʫ ʩʝʣʠʱʽ, ʥʘ ʛʣʠʙʠʥʽ ʧʨʠʙʣʠʟʥʦ 100 ʤ ʩʚʝʨʜʣʦʚʠʥʘ ʫʚʽʡʰʣʘ ʜʦ ʜʫʞʝ ʱʽʣʴʥʠʭ 

ʧʦʨ̔ʜ; ʧʦʜʘʣʴʰʝ ʙʫʨʽʥʥʷ ʩʪʘʣʦ ʥʝʤʦʞʣʠʚʠʤ. ʎʷ ʽʥʬʦʨʤʘʮʽʷ ʜʦʟʚʦʣʠʣʘ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ 

ʫ ʮʴʦʤʫ ʽʥʪʝʨʚʘʣʽ ʨʦʟʨʽʟʫ ʨʦʟʪʘʰʦʚʘʥʽ ʧʦʨʦʜʠ ʬʫʥʜʘʤʝʥʪʫ. ɼʣʷ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʪʘʢʦʛʦ 

ʧʨʠʧʫʱʝʥʥʷ ʧʨʦʚʝʜʝʥʦ ʯʘʩʪʦʪʥʦ-ʨʝʟʦʥʘʥʩʥʫ ʦʙʨʦʙʢʫ ʥʝʚʝʣʠʢʦʛʦ ʬʨʘʛʤʝʥʪʘ ʪʝʨʠʪʦʨʽʾ ʚ 

ʩʝʣʠʱ ̔(ʨʠʩ. 3), ʘ ʪʘʢʦʞ ʣʦʢʘʣʴʥʦʾ ʜʽʣʷʥʢʠ ʟ ʩʘʜʠʙʦʶ (ʨʠʩ. 3, ʧʨʷʤʦʢʫʪʥʠʡ ʢʦʥʪʫʨ). 

ʇʽʜ ʯʘʩ ʦʙʨʦʙʢʠ ʟʥʽʤʢʘ ʩʘʜʠʙʠ ʦʪʨʠʤʘʥʽ ʚʽʜʛʫʢʠ ʚʽʜ ʙʘʟʘʣʴʪʽʚ, ʚʦʜʥʶ ʪʘ ʚʦʜʠ 

(ʩʣʘʙʢʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ). ʉʢʘʥʫʚʘʥʥʷʤ ʨʦʟʨʽʟʫ ʟ ʢʨʦʢʦʤ 1 ʤ ʚʽʜʛʫʢʠ ʚʽʜ ʙʘʟʘʣʴʪʽʚ 

ʟʘʬʽʢʩʦʚʘʥʽ ʚ ʽʥʪʝʨʚʘʣʽ 99-160 ʤ; ʛʣʠʙʰʝ ʦʪʨʠʤʘʥʦ ʚʽʜʛʫʢʠ ʚʽʜ ʛʨʘʥʽʪʽʚ. 

ʅʘ ʧʦʚʝʨʭʥʽ 160 ʤ ʽʟ ʥʠʞʥʴʦʾ ʯʘʩʪʠʥʠ ʨʦʟʨʽʟʫ ʚʽʜʛʫʢʠ ʥʘ ʯʘʩʪʦʪʘʭ ʚʦʜʥʶ ʪʘ ʚʦʜʠ 

ʥʝ ʬʽʢʩʫʚʘʣʠʩʷ, ʘ ʟ ʚʝʨʭʥʴʦʾ ʯʘʩʪʠʥʠ ʦʪʨʠʤʘʥʽ (ʧʨʠ ʮʴʦʤʫ ʚʽʜ ʚʦʜʠ ʩʣʘʙʢʦʾ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ). 

ʇʽʜ ʯʘʩ ʦʙʨʦʙʢʠ ʚʩʴʦʛʦ ʟʥʽʤʢʘ ʥʘ ʨʠʩ. 3 ʦʪʨʠʤʘʥʽ ʩʠʛʥʘʣʠ ʚʽʜ ʚʦʜʠ, ʚʦʜʥʶ, 

ʙʘʟʘʣʴʪʽʚ ʪʘ ʛʨʘʥʽʪʽʚ. 

ʉʢʘʥʫʚʘʥʥʷʤ ʨʦʟʨʽʟʫ ʟ ʧʦʚʝʨʭʥʽ, ʟ ʢʨʦʢʦʤ 1 ʤ ʚʽʜʛʫʢʠ ʚʽʜ ʙʘʟʘʣʴʪʽʚ ʟʘʨʝʻʩʪʨʦʚʘʥʽ 

ʚ ʽʥʪʝʨʚʘʣʽ 60-104600 ʤ. ʅʠʞʯʝ ʙʘʟʘʣʴʪʽʚ ʜʦ 470 ʢʤ ʦʪʨʠʤʘʥʽ ʩʠʛʥʘʣʠ ʚʽʜ çʤʦʣʦʜʠʭè 

ʛʨʘʥʽʪʽʚ (ʟʨʘʟʢʠ 8-9 ʟ ʢʦʣʝʢʮʽʾ ʛʨʘʥʽʪʽʚ). 

ʅʘ ʛʣʠʙʠʥʽ 104 ʢʤ ʚʽʜʛʫʢʠ ʚʽʜ ʚʦʜʥʶ ʬʽʢʩʫʚʘʣʠʩʷ ʪʽʣʴʢʠ ʟ ʚʝʨʭʥʴʦʾ ʯʘʩʪʠʥʠ 

ʨʦʟʨʽʟʫ (ʟ ʙʘʟʘʣʴʪʽʚ). ʇʨʠ ʩʢʘʥʫʚʘʥʥʽ ʨʦʟʨʽʟʫ ʟ ʢʨʦʢʦʤ 50 ʩʤ ʩʠʛʥʘʣʠ ʚʽʜ ʚʦʜʠ 

ʟʘʬʽʢʩʦʚʘʥʽ ʚ ʽʥʪʝʨʚʘʣʽ 17-130 ʤ, ʘ ʟ ʢʨʦʢʦʤ 5 ʩʤ ʧʨʠ ʜʝʪʘʣʽʟʘʮʽʾ ʨʦʟʨʽʟʫ ï ʟ ʯʦʪʠʨʴʦʭ 

ʽʥʪʝʨʚʘʣʽʚ: 1) 7-10 ʤ; 2) 23-31 ʤ; 3) 77-91 ʤ; 4) 112-123 ʤ.  

ʈʝʟʫʣʴʪʘʪʠ ʟʦʥʜʫʚʘʥʥʷ ʨʦʟʨʽʟʫ ʥʘ ʜʽʣʷʥʢʘʭ ʽʟ ʩʚʝʨʜʣʦʚʠʥʘʤʠ. ɼʣʷ 

ʜʝʤʦʥʩʪʨʘʮʽʡʥʦʛʦ ʝʪʘʧʫ ʧʦʰʫʢʦʚʠʭ ʨʦʙʽʪ ʟ ʤʝʪʦʶ ʚʠʷʚʣʝʥʥʷ ʪʘ ʣʦʢʘʣʽʟʘʮʽʾ ʚʦʜʦʥʦʩʥʠʭ 

ʢʦʣʝʢʪʦʨʽʚ ʫ ʨʦʟʨʽʟʽ ʚʠʢʦʥʘʚʮʷʤ ʥʘʜʘʣʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʰʽʩʪʴ ʧʨʦʙʫʨʝʥʠʭ ʚʦʜʦʥʦʩʥʠʭ 

ʩʚʝʨʜʣʦʚʠʥ. ʌʦʪʦʛʨʘʬʽʾ ʜʽʣʷʥʦʢ ʨʦʟʪʘʰʫʚʘʥʥʷ ʚʩʽʭ ʩʚʝʨʜʣʦʚʠʥ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩ. 4. 

ɻʣʠʙʠʥʠ ʧʨʦʙʫʨʝʥʠʭ ʩʚʝʨʜʣʦʚʠʥ ʟʘʬʽʢʩʦʚʘʥʽ ʚ ʽʥʪʝʨʚʘʣʽ ʟʥʘʯʝʥʴ 45.72-91.44 ʤ. ɿ 

ʦʛʣʷʜʫ ʥʘ ʮʝ, ʩʢʘʥʫʚʘʥʥʷ ʨʦʟʨʽʟʫ ʥʘ ʚʩʽʭ ʜʽʣʷʥʢʘʭ ʧʨʦʚʦʜʠʣʦʩʷ ʽʥʪʝʨʚʘʣʽ ʛʣʠʙʠʥ 0-100 

ʤ. 

 
ʈʠʩʫʥʦʢ 4 ʌʦʪʦʟʥʽʤʢʠ ʣʦʢʘʣʴʥʠʭ ʜʽʣʷʥʦʢ ʟ ʚʦʜʦʥʦʩʥʠʤʠ ʩʚʝʨʜʣʦʚʠʥʘʤʠ ʚ ʇʘʢʠʩʪʘʥʽ. 

ʋ ʧʨʦʮʝʩʽ ʚʠʢʦʥʘʥʥʷ ʧʨʦʮʝʜʫʨ ʩʢʘʥʫʚʘʥʥʷ ʟ ʤʘʣʠʤ ʢʨʦʢʦʤ ʽʥʪʝʨʚʘʣʫ 0-100 ʤ ʥʘ 

ʜʽʣʷʥʢʘʭ ʟʽ ʩʚʝʨʜʣʦʚʠʥʘʤʠ ʚʠʟʥʘʯʘʣʠʩʷ ʛʣʠʙʠʥʠ ʥʠʞʥʴʦʾ ʪʘ ʚʝʨʭʥʴʦʾ ʢʨʦʤʦʢ 

ʚʦʜʦʥʦʩʥʠʭ ʢʦʣʝʢʪʦʨʽʚ, ʛʨʫʧʠ ʧʦʨʽʜ, ʟ ʷʢʠʭ ʚʽʜʛʫʢʠ ʥʘ ʯʘʩʪʦʪʘʭ ʚʦʜʠ ʟʘʨʝʻʩʪʨʦʚʘʥʽ, ʘ 

ʪʘʢʦʞ ʪʠʧʠ ʧʦʨʽʜ ʚ ʢʦʣʝʢʪʦʨʘʭ. ʈʝʟʫʣʴʪʘʪʠ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʚʠʤʽʨʽʚ ʥʘ 

ʜʝʤʦʥʩʪʨʘʮʽʡʥʦʤʫ ʝʪʘʧʽ ʨʦʙʽʪ ʟʚʦʜʷʪʴʩʷ ʜʦ ʥʘʩʪʫʧʥʦʛʦ. 

ʉʚʝʨʜʣʦʚʠʥʘ 1 (ʨʠʩ. 4ʘ). ɺʦʜʦʥʦʩʥʠʡ ʧʣʘʩʪ ʚʠʟʥʘʯʝʥʦ ʚ ʽʥʪʝʨʚʘʣʽ ʛʣʠʙʠʥ 55.7-63.2 

ʤ. ɺʽʜʛʫʢʠ ʥʘ ʯʘʩʪʦʪʘʭ ʚʦʜʠ ʦʪʨʠʤʘʥʽ ʟ ʚʘʧʥʷʢʽʚ (7-ʘ ʛʨʫʧʘ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ). ɿ 

ʚʦʜʦʥʦʩʥʦʛʦ ʢʦʣʝʢʪʦʨʘ ʟʘʨʝʻʩʪʨʦʚʘʥʽ ʩʠʛʥʘʣʠ ʚʽʜ ʜʚʦʭ ʟʨʘʟʢʽʚ ʽʟ ʢʦʣʝʢʮʽʾ ʚʘʧʥʷʢʽʚ ï 

ʪʫʬʫ ʚʘʧʥʷʥʦʛʦ ʪʘ ʚʘʧʥʷʢʘ ʧʦʨʠʩʪʦʛʦ. 

ʉʚʝʨʜʣʦʚʠʥʘ 2 (ʨʠʩ. 4ʙ). ɺʦʜʦʥʦʩʥʠʡ ʧʣʘʩʪ ʟʘʬʽʢʩʦʚʘʥʦ ʚ ʽʥʪʝʨʚʘʣʽ ʛʣʠʙʠʥ 59.6-

62.0 ʤ. ɺʽʜʛʫʢʠ ʥʘ ʯʘʩʪʦʪʘʭ ʚʦʜʠ ʦʪʨʠʤʘʥʽ ʟ ʚʘʧʥʷʢʽʚ. ɿ ʚʦʜʦʥʦʩʥʦʛʦ ʢʦʣʝʢʪʦʨʘ 

ʟʘʨʝʻʩʪʨʦʚʘʥʽ ʩʠʛʥʘʣʠ ʚʽʜ ʜʚʦʭ ʟʨʘʟʢʽʚ ʽʟ ʢʦʣʝʢʮʽʾ ʚʘʧʥʷʢʽʚ ï ʪʫʬʫ ʚʘʧʥʷʥʦʛʦ ʪʘ ʚʘʧʥʷʢʘ 

ʧʦʨʠʩʪʦʛʦ. 

ʉʚʝʨʜʣʦʚʠʥʘ 3 (ʨʠʩ. 4ʚ). ɺʦʜʦʥʦʩʥʠʡ ʧʣʘʩʪ ʚʠʟʥʘʯʝʥʦ ʚ ʽʥʪʝʨʚʘʣʽ ʛʣʠʙʠʥ 79.7-86.6 

ʤ. ɺʽʜʛʫʢʠ ʥʘ ʯʘʩʪʦʪʘʭ ʚʦʜʠ ʦʪʨʠʤʘʥʽ ʟ ʚʘʧʥʷʢʽʚ. ɿ ʚʦʜʦʥʦʩʥʦʛʦ ʢʦʣʝʢʪʦʨʘ 

ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʩʠʛʥʘʣʠ ʚʽʜ ʦʜʥʦʛʦ ʟʨʘʟʢʘ ʟ ʢʦʣʝʢʮʽʾ ʚʘʧʥʷʢʽʚ ï ʚʘʧʥʷʢʘ ʧʦʨʠʩʪʦʛʦ. 
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ʉʚʝʨʜʣʦʚʠʥʘ 4 (ʨʠʩ. 4ʛ). ɺʦʜʦʥʦʩʥʽ ʧʣʘʩʪʠ ʚʠʟʥʘʯʝʥʽ ʚ ʜʚʦʭ ʽʥʪʝʨʚʘʣʘʭ ʛʣʠʙʠʥ: 

49.9-53.76 ʤ ʪʘ 53.85-56.96 ʤ. ɺʽʜʛʫʢʠ ʥʘ ʯʘʩʪʦʪʘʭ ʚʦʜʠ ʦʪʨʠʤʘʥʽ ʟ ʚʘʧʥʷʢʽʚ (7-ʘ ʛʨʫʧʘ 

ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ). ɿ ʚʝʨʭʥʴʦʛʦ ʚʦʜʦʥʦʩʥʦʛʦ ʢʦʣʝʢʪʦʨʘ ʟʘʨʝʻʩʪʨʦʚʘʥʽ ʩʠʛʥʘʣʠ ʚʽʜ ʪʫʬʫ 

ʚʘʧʥʷʥʦʛʦ, ʘ ʟ ʥʠʞʥʴʦʛʦ ï ʚʽʜ ʚʘʧʥʷʢʘ ʧʦʨʠʩʪʦʛʦ. 

ʉʚʝʨʜʣʦʚʠʥʘ 5 (ʨʠʩ. 4ʜ). ɺʦʜʦʥʦʩʥʠʡ ʧʣʘʩʪ ʚʠʟʥʘʯʝʥʦ ʚ ʽʥʪʝʨʚʘʣʽ ʛʣʠʙʠʥ 70.1-76.4 

ʤ. ɺʽʜʛʫʢʠ ʥʘ ʯʘʩʪʦʪʘʭ ʚʦʜʠ ʦʪʨʠʤʘʥʽ ʟ ʚʘʧʥʷʢʽʚ. ɿ ʚʦʜʦʥʦʩʥʦʛʦ ʢʦʣʝʢʪʦʨʘ 

ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʩʠʛʥʘʣʠ ʚʽʜ ʦʜʥʦʛʦ ʟʨʘʟʢʘ ʟ ʢʦʣʝʢʮʽʾ ʚʘʧʥʷʢʽʚ ï ʚʘʧʥʷʢʘ ʧʦʨʠʩʪʦʛʦ. 

ʉʚʝʨʜʣʦʚʠʥʘ 6 (ʨʠʩ. 4ʝ). ɺʦʜʦʥʦʩʥʠʡ ʧʣʘʩʪ ʚʠʟʥʘʯʝʥʦ ʚ ʽʥʪʝʨʚʘʣʽ ʛʣʠʙʠʥ 79.9-82.0 

ʤ. ɺʽʜʛʫʢʠ ʥʘ ʯʘʩʪʦʪʘʭ ʚʦʜʠ ʦʪʨʠʤʘʥʽ ʟ ʚʘʧʥʷʢʽʚ (7-ʘ ʛʨʫʧʘ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ). ɿ 

ʚʦʜʦʥʦʩʥʦʛʦ ʢʦʣʝʢʪʦʨʘ ʟʘʨʝʻʩʪʨʦʚʘʥʽ ʩʠʛʥʘʣʠ ʚʽʜ ʜʚʦʭ ʟʨʘʟʢʽʚ ʽʟ ʢʦʣʝʢʮʽʾ ʚʘʧʥʷʢʽʚ ï 

ʪʫʬʫ ʚʘʧʥʷʥʦʛʦ ʪʘ ʚʘʧʥʷʢʘ ʧʦʨʠʩʪʦʛʦ.  

ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ. ʈʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʚʽʜʯʘʪʴ ʧʨʦ 

ʽʥʬʦʨʤʘʪʠʚʥʽʩʪʴ ʩʫʧʫʪʥʠʢʦʚʠʭ ʟʥʽʤʢʽʚ ʪʘ ʬʦʪʦʟʥʽʤʢʽʚ, ʘ ʪʘʢʦʞ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʪʘ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʯʘʩʪʦʪʥʦ-ʨʝʟʦʥʘʥʩʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʾʭ ʦʙʨʦʙʢʠ. ʄʦʙʽʣʴʥʽ ʤʝʪʦʜʠ ʤʦʙʽʣʴʥʦʾ 

ʪʝʭʥʦʣʦʛʽʾ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʬʘʢʪʽʚ 

ʧʨʠʩʫʪʥʦʩʪʽ (ʚʽʜʩʫʪʥʦʩʪʽ) ʨʽʟʥʠʭ (ʫ ʪʦʤʫ ʯʠʩʣʽ ʡ ʰʫʢʘʥʠʭ) ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʫ ʚʦʜʽ, 

ʟʨʘʟʢʘʭ ʤʽʥʝʨʘʣʽʚ ʽ ʧʦʨʽʜ, ʫ ʢʝʨʥʽ ʩʚʝʨʜʣʦʚʠʥ, ʫ ʚʽʜʢʣʘʜʘʭ ʨʦʟʨʽʟʫ ʥʘ ʨʽʟʥʠʭ ʛʣʠʙʠʥʘʭ. 

ɼʣʷ ʦʮʽʥʢʠ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʚʝʜʝʥʠʭ ʨʦʙʽʪ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʷʤʦʧʦʰʫʢʦʚʠʭ 

ʤʝʪʦʜʽʚ ʚʽʜʟʥʘʯʠʤʦ ʥʘʩʪʫʧʥʝ. ʋ ʥʘʜʘʥʠʭ ʚʠʢʦʥʘʚʮʷʤ ʤʘʪʝʨʽʘʣʘʭ ʟʘʟʥʘʯʘʻʪʴʩʷ, ʱʦ ʚ 

ʧʨʦʙʫʨʝʥʠʭ ʩʚʝʨʜʣʦʚʠʥʘʭ 1-6 ʚʦʜʦʥʦʩʥʽ ʛʦʨʠʟʦʥʪʠ (ʢʦʣʝʢʪʦʨʠ) ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ 

ʛʣʠʙʠʥʘʭ 55 ʤ, 60 ʤ, 80 ʤ, 50 ʤ, 70 ʤ ʪʘ 80 ʤ ʚʽʜʧʦʚʽʜʥʦ. 

ʆʧʫʙʣʽʢʦʚʘʥʽ ʚ (ʗʢʠʤʯʫʢ, ʂʦʨʯʘʛʥ̔, 2022; Yakymchuk, Korchagin, 2022; 2023) ʽ 

ʥʘʚʝʜʝʥʽ ʚʠʱʝ ʨʝʟʫʣʴʪʘʪʠ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʥʘ ʜʽʣʷʥʢʘʭ ʟʽ ʩʚʝʨʜʣʦʚʠʥʘʤʠ, 

ʘ ʪʘʢʦʞ ʾʭ ʟʽʩʪʘʚʣʝʥʥʷ ʟ ʤʘʪʝʨʽʘʣʘʤʠ ʙʫʨʽʥʥʷ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʪʝʭʥʦʣʦʛʽʷ ʯʘʩʪʦʪʥʦ-

ʨʝʟʦʥʘʥʩʥʦʾ ʦʙʨʦʙʢʠ ʩʫʧʫʪʥʠʢʦʚʠʭ ʟʥʽʤʢʽʚ ʪʘ ʬʦʪʦʟʥʽʤʢʽʚ ʜʦʟʚʦʣʷʻ ʚʠʷʚʣʷʪʠ ʚʦʜʦʥʦʩʥʽ 

ʛʦʨʠʟʦʥʪʠ ʚ ʢʦʣʝʢʪʦʨʘʭ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʪʘ ʛʨʘʥʽʪʘʭ. ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʜʝʪʘʣʴʥʠʭ ʨʦʙʽʪ ʥʘ 

ʜʽʣʷʥʢʘʭ ʧʦʰʫʢʽʚ ʚʦʜʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʟʥʘʯʝʥʽ ʦʧʪʠʤʘʣʴʥʽ ʤʽʩʮʷ ʜʣʷ ʙʫʨʽʥʥʷ 

ʩʚʝʨʜʣʦʚʠʥ ʥʘ ʚʦʜʫ. ɻʣʠʙʠʥʠ ʨʦʟʪʘʰʫʚʘʥʥʷ ʪʘ ʧʦʪʫʞʥʦʩʪʽ ʚʦʜʦʥʦʩʥʠʭ ʢʦʣʝʢʪʦʨʽʚ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʩʢʘʥʫʚʘʥʥʷʤ ʨʦʟʨʽʟʫ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʦʙʽʣʴʥʦʾ ʪʘ ʤʘʣʦ-ʚʠʪʨʘʪʥʦʾ 

ʪʝʭʥʦʣʦʛʽʾ ʜʦʟʚʦʣʷʻ ʽʩʪʦʪʥʦ ʧʨʠʩʢʦʨʠʪʠ ʛʝʦʣʦʛʦʨʦʟʚʽʜʫʚʘʣʴʥʠʡ ʧʨʦʮʝʩ ʥʘ ʚʦʜʫ, ʨʫʜʥʽ 

ʪʘ ʛʦʨʶʯʽ ʢʦʨʠʩʥʽ ʢʦʧʘʣʠʥʠ, ʘ ʪʘʢʦʞ ʟʥʠʟʠʪʠ ʬʽʥʘʥʩʦʚʽ ʚʠʪʨʘʪʠ ʥʘ ʡʦʛʦ ʧʨʦʚʝʜʝʥʥʷ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 

ʃʝʚʘʰʦʚ ʉ.ʇ., ʗʢʠʤʯʫʢ ʅ.ɸ., ʂʦʨʯʘʛʠʥ ʀ.ʅ. ʅʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʦʧʝʨʘʪʠʚʥʦʡ ʦʮʝʥʢʠ 

ʧʝʨʩʧʝʢʪʠʚ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ ʨʘʟʚʝʜʦʯʥʳʭ ʧʣʦʱʘʜʝʡ, ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʠ ʫʜʘʣʝʥʥʳʭ 

ʪʝʨʨʠʪʦʨʠʡ, ʣʠʮʝʥʟʠʦʥʥʳʭ ʙʣʦʢʦʚ. ɻʝʦʠʥʬʦʨʤʘʪʠʢʘ. 2010. ˉ 3. ʉ. 22-43.  

ʃʝʚʘʰʦʚ ʉ.ʇ., ʗʢʠʤʯʫʢ ʅ.ɸ., ʂʦʨʯʘʛʠʥ ʀ.ʅ. ʏʘʩʪʦʪʥʦ-ʨʝʟʦʥʘʥʩʥʳʡ ʧʨʠʥʮʠʧ, 

ʤʦʙʠʣʴʥʘʷ ʛʝʦʵʣʝʢʪʨʠʯʝʩʢʘʷ ʪʝʭʥʦʣʦʛʠʷ: ʥʦʚʘʷ ʧʘʨʘʜʠʛʤʘ ʛʝʦʬʠʟʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ɻʝʦʬʠʟʠʯʝʩʢʠʡ ʞʫʨʥʘʣ. 2012. ʊ. 34, ˉ 4. ʉ. 167-176. 
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ɸʇʈʆɹɸʎɯʗ ʇʈʗʄʆʇʆʐʋʂʆɺʀʍ ʄɽʊʆɼɯɺ ʅɸ ɼɯʃʗʅʎɯ ɹʋʈɯʅʅʗ 

ʉɺɽʈɼʃʆɺʀʅʀ ʅɸ ɺʋɻʃɽɺʆɼʅɯ ʅɸ ʇɯɺʅɯʏʅʆʄʋ ʉʍʆɼɯ ʅɸʄɯɹɯɰ  

 

ʗʢʠʤʯʫʢ ʄ.ɸ.1, ʂʦʨʯʘʛʽʥ ɯ.ʄ.2 
 

1ɯʥʩʪʠʪʫʪ ʧʨʠʢʣʘʜʥʠʭ ʧʨʦʙʣʝʤ ʝʢʦʣʦʛʽʾ, ʛʝʦʬʽʟʠʢʠ ʽ ʛʝʦʭʽʤʽʾ, ʂʠʾʚ, 

yakymchuk@gmail.com 
2ɯʥʩʪʠʪʫʪ ʛʝʦʬʽʟʠʢʠ ʽʤ. ʉ.ɯ. ʉʫʙʙʦʪʽʥʘ ʅɸʅʋ, ʂʠʾʚ, korchagin.i.n@gmail.com 

 

The results of a survey using direct-prospecting methods at a site of Naingopo well drill ing 

in Namibia northeast are presented. During the frequency-resonance processing of a 

drilling site photo using the technique of vertical cross-section sounding, signals at 

frequency spectra of oil and gas were recorded in such intervals: 2.2-2.3 km, 2.4-2.6 km, 

5.3-5.5 km, 5.7-5.9 km, 7.2 -7.4 km. At the second stage of photo processing, the sounding 

of these intervals was carried out with a scanning step of 5 mm. Such step makes it possible 

to determine the intervals with oil and gas with high accuracy. During the satellite image 

with well frequency resonance-processing, responses at hydrocarbon frequencies were 

recorded at a synthesis depth of 57 km. However, at the local site of well drilling, signals 

from hydrocarbons at a depth of 57 km were not received. These results indicate that within 

the area with well a source (volcano) of hydrocarbon synthesis at a depth of 57 km is 

located. The position of the central part of this volcano can be localized by examining this 

image in an area version. 

 

APPROBATION OF DIRECT -PROSPECTING METHODS AT THE SITE OF WELL 

DRILLING FOR HYDROCARBON IN NORTH EASTERN NAMIBIA  

 

Korchagin I.M., Yakymchuk M.A. 

 

ɺʩʪʫʧ. ɼʣʷ ʜʝʤʦʥʩʪʨʘʮʽʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʷʤʦʧʦʰʫʢʦʚʦʾ 

ʪʝʭʥʦʣʦʛʽʾ ʯʘʩʪʦʪʥʦ-ʨʝʟʦʥʘʥʩʥʦʾ ʦʙʨʦʙʢʠ ʪʘ ʜʝʰʠʬʨʫʚʘʥʥʷ ʩʫʧʫʪʥʠʢʦʚʠʭ ʽ ʬʦʪʦ 

ʟʥʽʤʢʽʚ ʮʽʣʝʩʧʨʷʤʦʚʘʥʦ ʧʨʦʚʦʜʠʪʩɹ ̫ʦʙʩʪʝʞʝʥʥʷ ʨʘʡʦʥʽʚ ʽ ʣʦʢʘʣʴʥʠʭ ʜʽʣʷʥʦʢ ʙʫʨʽʥʥʷ 

ʧʦʰʫʢʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ ʥʘ ʚʫʛʣʝʚʦʜʥʽ ʥʘ ʩʫʰʽ ʪʘ ʰʝʣʴʬʽ ʚ ʨʽʟʥʠʭ ʨʝʛʽʦʥʘʭ ʩʚʽʪʫ 

(ʗʢʠʤʯʫʢ ʠ ʜʨ., 2019; ʗʢʠʤʯʫʢ, ʂʦʨʯʘʛʠʥ, 2019, 2020, 2021). ʆʙʩʪʝʞʝʥʥʷ ʨʘʡʦʥʽʚ 

ʙʫʨʽʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʥʘ ʚʫʛʣʝʚʦʜʥʽ ʧʨʦʚʦʜʠʪʴʩʷ ʪʘʢʦʞ ʟ ʤʝʪʦʶ ʨʦʟʨʦʙʢʠ ʪʘ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʠʢʠ ʧʨʦʚʝʜʝʥʥʷ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʛʝʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ ʙʣʦʢʽʚ, ʣʦʢʘʣʴʥʠʭ ʜʽʣʷʥʦʢ ʽ ʧʣʦʱʘʜʦʢ ʙʫʨʽʥʥʷ. ʅʘ 

ʦʢʨʝʤʠʭ ʜʽʣʷʥʢʘʭ ʙʫʨʽʥʥʷ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽ ʚʠʤʽʨʶʚʘʥʥʷ ʧʨʦʚʦʜʷʪʴʩʷ ʧʦʚʪʦʨʥʦ, ʷʢʱʦ 

ʨʝʟʫʣʴʪʘʪʠ ʧʝʨʰʦʛʦ ʝʪʘʧʫ ʨʦʙʽʪ ʽʩʪʦʪʥʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʨʝʟʫʣʴʪʘʪʽʚ ʙʫʨʽʥʥʷ. 

ʅʠʞʯʝ ʥʘʚʝʜʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʨʝʢʦʛʥʦʩʮʠʨʫʚʘʣʴʥʦʛʦ ʦʙʩʪʝʞʝʥʥʷ ʜʽʣʷʥʢʠ ʙʫʨʽʥʥʷ 

ʩʚʝʨʜʣʦʚʠʥʠ Naingopo ʚ ʙʘʩʝʡʥʽ ʂʘʚʘʥʛʦ ʥʘ ʧʽʚʥʽʯʥʦʤʫ ʩʭʦʜʽ ʅʘʤʽʙʽʾ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʦ ʟʘ ʪʝʭʥʦʣʦʛʽʻʶ 

ʽʥʪʝʛʨʘʣʴʥʦʾ ʦʮʽʥʢʠ ʧʝʨʩʧʝʢʪʠʚ ʥʘʬʪʦʛʘʟʦʥʦʩʥʦʩʪʽ ʚʝʣʠʢʠʭ ʧʦʰʫʢʦʚʠʭ ʙʣʦʢʽʚ ʽ 

ʣʦʢʘʣʴʥʠʭ ʜʽʣʷʥʦʢ, ʷʢʘ ʚʢʣʶʯʘʻ ʤʝʪʦʜʠ ʯʘʩʪʦʪʥʦ-ʨʝʟʦʥʘʥʩʥʦʾ ʦʙʨʦʙʢʠ ʩʫʧʫʪʥʠʢʦʚʠʭ ʽ 

ʬʦʪʦ ʟʥʽʤʢʽʚ, ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ (ʩʢʘʥʫʚʘʥʥʷ) ʨʦʟʨʽʟʫ ʟ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ 

ʛʣʠʙʠʥ ʽ ʪʦʚʱʠʥ ʧʨʦʜʫʢʪʠʚʥʠʭ ʛʦʨʠʟʦʥʪʽʚ, ʘ ʪʘʢʦʞ ʦʩʘʜʦʚʠʭ ʽ ʤʘʛʤʘʪʠʯʥʠʭ ʧʦʨʽʜ, 

ʧʨʠʩʫʪʥʽʭ ʚ ʨʦʟʨʽʟʽ. ʆʩʦʙʣʠʚʦʩʪʽ ʪʝʭʥʦʣʦʛʽʾ, ʘ ʪʘʢʦʞ ʨʝʟʫʣʴʪʘʪʠ ʾʾ ʘʧʨʦʙʘʮʽʾ ʪʘ 

ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʧʠʩʘʥʽ ʚ ʩʪʘʪʪʷʭ ʽ ʤʘʪʝʨʽʘʣʘʭ ʢʦʥʬʝʨʝʥʮʽʡ, ʚ (ʗʢʠʤʯʫʢ ʠ ʜʨ., 

2019; ʗʢʠʤʯʫʢ, ʂʦʨʯʘʛʠʥ, 2019, 2020, 2021; Yakymchuk, Korchagin, 2024) ʟʦʢʨʝʤʘ. ɼʝʷʢʽ 

ʧʠʪʘʥʥʷ ʪʝʦʨʝʪʠʯʥʦʛʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʨʦʟʨʦʙʣʝʥʠʭ ʧʨʷʤʦʧʦʰʫʢʦʚʠʭ ʤʝʪʦʜʽʚ 

ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʚ ʩʪʘʪʪʽ (Zamora at al., 2020). 

mailto:yakymchuk@gmail.com
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ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʢʣʘʩʠʯʥʠʭ ʛʝʦʬʽʟʠʯʥʠʭ ʤʝʪʦʜʽʚ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʽ ʤʝʪʦʜʠ 

ʜʦʟʚʦʣʷʶʪʴ ʫ ʢʦʞʥʦʤʫ ʢʦʥʢʨʝʪʥʦʤʫ ʚʠʧʘʜʢʫ ʥʘʧʦʚʥʶʚʘʪʠ ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʨʦʟʨʽʟ 

ʧʨʠʩʫʪʥʽʤʠ ʚ ʥʴʦʤʫ ʢʦʤʧʣʝʢʩʘʤʠ ʦʩʘʜʦʚʠʭ, ʤʝʪʘʤʦʨʬʽʯʥʠʭ ʽ ʤʘʛʤʘʪʠʯʥʠʭ ʧʦʨʽʜ, ʘ 

ʪʘʢʦʞ ʚʠʟʥʘʯʠʪʠ ʚ ʧʝʨʰʦʤʫ ʥʘʙʣʠʞʝʥʥʽ (ʪʘ ʫʪʦʯʥʶʚʘʪʠ ʥʘ ʝʪʘʧ ̔ʜʝʪʘʣʽʟʘʮʽʾ) ʽʥʪʝʨʚʘʣʠ 

ʨʦʟʨʽʟʫ, ʧʝʨʩʧʝʢʪʠʚʥʽ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʛʦʨʶʯʠʭ ʽ ʨʫʜʥʠʭ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ, 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ, ʚ ʧʨʦʮʝʩʽ ʚʠʤʽʨʶʚʘʥʴ (ʨʝʻʩʪʨʘʮʽʾ ʩʠʛʥʘʣʽʚ) ʨʦʟʨʦʙʣʝʥʠʤʠ ʧʨʠʣʘʜʘʤʠ ʪʘ 

ʚʠʤʽʨʶʚʘʣʴʥʠʤʠ ʧʨʠʩʪʨʦʷʤʠ (ʪʦʙʪʦ ʙʝʟ ʜʦʜʘʪʢʦʚʠʭ ʝʪʘʧʽʚ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʛʝʦʣʦʛʽʯʥʦ ʾ

ʽʥʪʝʨʧʨʝʪʘʮʽ ʾ ʨʝʟʫʣʴʪʘʪʽʚ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʚʠʤʽʨʶʚʘʥʴ). ɺ ʩʪʘʪʪʽ, ʷʢ ʽ ʚ ʽʥʰʠʭ 

ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʤʘʪʝʨʽʘʣʘʭ, ʫʚʘʛʘ ʘʢʮʝʥʪʫʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʥʘ ʧʦʜʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ 

ʚʠʤʽʨʶʚʘʥʴ. 

ɺ̔ ʜʟʥʘʯʠʤʦ ʪʘʢʦʞ, ʱʦ ʨʦʟʨʦʙʣʝʥʘ ʪʝʭʥʦʣʦʛʽʷ ʚʠʢʦʨʠʩʪʦʚʫʻ ʯʘʩʪʦʪʥʦ-ʨʝʟʦʥʘʥʩʥʠʡ 

ʧʨʠʥʮʠʧ ʨʝʻʩʪʨʘʮʽʾ ʢʦʨʠʩʥʠʭ ʩʠʛʥʘʣʽʚ. ʉʫʧʫʪʥʠʢʦʚʽ ʟʦʙʨʘʞʝʥʥʷ ʘʙʦ ʬʦʪʦʛʨʘʬʽʾ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʦʙ'ʻʢʪʽʚ, ʘ ʪʘʢʦʞ ʬʦʪʦʛʨʘʬʽʾ ʟʨʘʟʢʽʚ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ, ʤʽʥʝʨʘʣʽʚ ʽ ʭʽʤʽʯʥʠʭ 

ʝʣʝʤʝʥʪʽʚ ʻ, ʚ ʧʨʠʥʮʠʧʽ, ʧʫʯʥʦʩʪ ̔ʩʪʦʷʯʠʭ ʝʣʝʢʪʨʠʯʥʠʭ ʭʚʠʣʴ, ʚʽʜʢʨʠʪʠʭ ʅʽʢʦʣʦʶ ʊʝʩʣʘ 

ʚ 1899 ʨʦʮʽ ʚ ʛʣʠʙʠʥʥʠʭ ʛʦʨʠʟʦʥʪʘʭ ɿʝʤʣʽ (ʊʝʩʣʘ, 2009; 2010).  

ʆʙʨʦʙʢʘ ʩʫʧʫʪʥʠʢʦʚʠʭ ʟʥʽʤʢʽʚ ʽ ʬʦʪʦʛʨʘʬʽʡ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ ʣʘʙʦʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭ, 

ʙʝʟ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʧʦʣʴʦʚʠʭ ʛʝʦʣʦʛʦ-ʛʝʦʬʽʟʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʎʝ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʰʚʠʜʢʦ (ʦʧʝʨʘʪʠʚʥʦ) ʧʨʦʚʦʜʠʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʙʫʜʴ-ʷʢʦʤʫ ʨʝʛʽʦʥʽ ʟʝʤʥʦʾ 

ʢʫʣʽ, ʘ ʦʪʞʝ, ʧʨ̫ʤʦʧʦʰʫʢʦʚʽ ʤʝʪʦʜʠ ʪʝʭʥʦʣʦʛʽʾ ʻ ʩʫʧʝʨ-ʤʦʙʽʣʴʥʠʤʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʦʙʩʪʝʞʝʥʥʷ ʜʽʣʷʥʢʠ ʙʫʨʽʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ Naingopo. ɼʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʨʦʙʽʪ ʚʠʢʦʥʘʚʮʷʤ ʥʘʜʘʥʽ ʢʦʦʨʜʠʥʘʪʠ ʩʚʝʨʜʣʦʚʠʥʠ 

Naingopo ï -18.604000ę, 19.747194ę  ̔ʬʦʪʦʛʨʘʬʽʷ ʧʣʦʱʘʜʢʠ ʙʫʨʽʥʥʷ ï ʨʠʩ. 2. ʇʦʣʦʞʝʥʥʷ 

ʩʚʝʨʜʣʦʚʠʥʠ Naingopo ʥʘ ʩʫʧʫʪʥʠʢʦʚʦʤʫ ʟʥʽʤʢʫ ʜʽʣʷʥʢʠ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 1 ʞʦʚʪʠʤ 

ʤʘʨʢʝʨʦʤ, ʧʨʦʝʢʪʥʘ ʩʭʝʤʘ ʙʫʨʽʥʥʷ ï ʥʘ ʨʠʩ. 3, ʘ ʬʦʪʦʟʥʽʤʦʢ ʣʦʢʘʣʴʥʦʾ ʜʽʣʷʥʢʠ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ (ʬʨʘʛʤʝʥʪ ʟ ʙʫʨʦʚʦʶ ʫʩʪʘʥʦʚʢʦʶ), ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ 

ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʧʨʦʮʝʜʫʨ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ (ʩʢʘʥʫʚʘʥʥʷ) ʨʦʟʨʽʟʫ, ï ʥʘ ʨʠʩ. 4. 

  
ʈʠʩʫʥʦʢ 1 ʉʫʧʫʪʥʠʢʦʚʠʡ ʟʥʽʤʦʢ ʜʽʣʷʥʢʠ 

ʟʽ ʩʚʝʨʜʣʦʚʠʥʦʶ Naingopo. 

ʈʠʩʫʥʦʢ 2 ʌʦʪʦʟʥʽʤʦʢ ʜʽʣʷʥʢʠ ʟʽ 

ʩʚʝʨʜʣʦʚʠʥʦʶ Naingopo. 

 

 

 

 

ʈʠʩʫʥʦʢ 3 ʇʨʦʝʢʪʥʘ ʩʭʝʤʘ ʨʦʟʚʽʜʫʚʘʣʴʥʦʾ ʩʚʝʨʜʣʦʚʠʥʠ 

Naingopo (ReconAfricaé). 

ʈʠʩʫʥʦʢ 4 

ʌʦʪʦʟʥʽʤʦʢ ʦʙʨʦʙʢʠ. 
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ʇʽʜ ʯʘʩ ʯʘʩʪʦʪʥʦ-ʨʝʟʦʥʘʥʩʥʦʾ ʦʙʨʦʙʢʠ ʬʨʘʛʤʝʥʪʘ ʬʦʪʦʛʨʘʬʽʾ ʥʘ ʨʠʩ. 4 ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʫ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʩʢʘʥʫʚʘʥʥʷ (ʟʦʥʜʫʚʘʥʥʷ) ʨʦʟʨʽʟʫ ʟʘʨʝʻʩʪʨʦʚʘʥʽ 

ʩʠʛʥʘʣʠ (ʚʽʜʛʫʢʠ) ʥʘ ʯʘʩʪʦʪʘʭ (ʩʧʝʢʪʨʘʭ ʯʘʩʪʦʪ) ʥʘʬʪʠ ʽ ʛʘʟʫ ʚ ʥʘʩʪʫʧʥʠʭ ʽʥʪʝʨʚʘʣʘʭ 

ʛʣʠʙʠʥ: 2,2-2,3 ʢʤ, 2,4-2,6 ʢʤ, 5,3-5,5 ʢʤ, 5,7-5,9 ʢʤ, 7,2 -7,4 ʢʤ. ʊʘʢʽ ʨʝʟʫʣʴʪʘʪʠ 

ʦʪʨʠʤʘʥʽ ʥʘ ʧʝʨʰʦʤʫ (ʧʦʯʘʪʢʦʚʦʤʫ) ʝʪʘʧʽ ʦʙʨʦʙʢʠ ʬʨʘʛʤʝʥʪʘ ʬʦʪʦʛʨʘʬʽʾ ʟ ʙʫʨʦʚʦʶ 

ʫʩʪʘʥʦʚʢʦʶ (ʨʠʩ. 4) ʟ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʽʥʪʝʨʚʘʣʽʚ ʚʽʜʛʫʢʽʚ ʥʘ ʯʘʩʪʦʪʘʭ ʥʘʬʪʠ ʽ ʛʘʟʫ. 

ʅʘ ʜʨʫʛʦʤʫ ʝʪʘʧʽ ʦʙʨʦʙʢʠ ʬʦʪʦʛʨʘʬʽʾ ʧʨʦʚʦʜʠʣʦʩʷ ʩʢʘʥʫʚʘʥʥʷ (ʟʦʥʜʫʚʘʥʥʷ) ʪʨʴʦʭ 

ʽʥʪʝʨʚʘʣʽʚ ʨʦʟʨʽʟʫ (2,2-2,6 ʢʤ, 5,3-5,9 ʢʤ, 7,2-7,4 ʢʤ) ʚ ʜʝʪʘʣʴʥʦʤʫ ʨʝʞʠʤʽ (ʟ ʢʨʦʢʦʤ 

ʩʢʘʥʫʚʘʥʥʷ 5 ʤʤ). ɺʠʢʦʨʠʩʪʘʥʠʡ ʢʨʦʢ ʩʢʘʥʫʚʘʥʥʷ 5 ʤʤ (ʜʦʩʪʘʪʥʴʦ ʤʘʣʠʡ) ʜʦʟʚʦʣʷʻ ʟ 

ʚʠʩʦʢʦʶ ʪʦʯʥʽʩʪʶ ʚʠʟʥʘʯʘʪʠ ʽʥʪʝʨʚʘʣʠ ʬʽʢʩʘʮʽʾ ʚʽʜʛʫʢʽʚ (ʩʠʛʥʘʣʽʚ) ʥʘ ʯʘʩʪʦʪʘʭ 

(ʩʧʝʢʪʨʘʭ ʯʘʩʪʦʪ) ʥʘʬʪʠ ʽ ʛʘʟʫ (ʚ ʽʥʪʝʨʚʘʣʘʭ ʨʦʟʨʽʟʫ ʤʘʣʦʾ ʪʦʚʱʠʥʠ ʚ ʪʦʤʫ ʯʠʩʣʽ). 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤ ʛʨʘʬʽʯʥʦʾ ʚʽʟʫʘʣʽʟʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ 

ʚʠʤʽʨʶʚʘʥʴ ʦʪʨʠʤʘʥʽ ʽʥʪʝʨʚʘʣʠ ʬʽʢʩʘʮʽʾ ʚʽʜʛʫʢʽʚ ʥʘ ʯʘʩʪʦʪʘʭ ʥʘʬʪʠ ʽ ʛʘʟʫ ʧʨʝʜʩʪʘʚʣʝʥʽ 

ʚ ʜʝʢʽʣʴʢʦʭ ʬʦʨʤʘʪʘʭ. ɼʝʷʢʽ ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʴ ʥʘʚʝʜʝʥʦ 

ʥʠʞʯʝ. 

ʈʝʟʫʣʴʪʘʪʠ ʩʢʘʥʫʚʘʥʥʷ ʪʨʴʦʭ ʽʥʪʝʨʚʘʣʽʚ ʨʦʟʨʽʟʫ (2,2-2,6 ʢʤ, ʨʠʩ. 5; 5,3-5,9 ʢʤ, ʨʠʩ. 

6; 7,2-7,4 ʢʤ, ʨʠʩ. 7) ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʦʜʥʦʤʫ ʬʦʨʤʘʪ.̔ ʅʘ ʮʠʭ ʨʠʩʫʥʢʘʭ ʨʽʟʥʠʤʠ 

ʢʦʣʴʦʨʘʤʠ ʧʦʟʥʘʯʝʥʽ ʽʥʪʝʨʚʘʣʠ ʨʝʻʩʪʨʘʮʽʾ ʚʽʜʛʫʢʽʚ ʥʘ ʯʘʩʪʦʪʘʭ ʥʘʬʪʠ ʽ ʛʘʟʫ. ɺ ʪʝʟʠ ʥʝ 

ʚʢʣʶʯʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʝʪʘʣʴʥʦʛʦ ʩʢʘʥʫʚʘʥʥʷ (ʟʦʥʜʫʚʘʥʥʷ) ʨʦʟʨʽʟʫ ʚ ʪʘʙʣʠʯʥʦʤʫ 

ʬʦʨʤʘʪʽ. 

  

 - ʥʘʬʪʘ, ʛʘʟ  - ʥʘʬʪʘ, ʛʘʟ 

ʈʠʩʫʥʦʢ 5 ʈʝʟʫʣʴʪʘʪʠ ʩʢʘʥʫʚʘʥʥʷ 

ʽʥʪʝʨʚʘʣʫ 2,2-2,6 ʢʤ  

ʈʠʩʫʥʦʢ 6 ʈʝʟʫʣʴʪʘʪʠ ʩʢʘʥʫʚʘʥʥʷ 

ʽʥʪʝʨʚʘʣʫ 5,3-5,9 ʢʤ  

ɺʠʩʥʦʚʢʠ. ʇʨʝʜʩʪʘʚʣʝʥʽ ʚ ʛʨʘʬʽʯʥʦʤʫ ʚʠʛʣʷʜʽ ʨʝʟʫʣʴʪʘʪʠ ʩʢʘʥʫʚʘʥʥʷ ʨʦʟʨʽʟʫ ʥʘ 

ʜʽʣʷʥʮʽ ʙʫʨʽʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ ʜʘʶʪʴ ʧʦʚʥʫ ʢʘʨʪʠʥʫ ʛʣʠʙʠʥ ʽ ʪʦʚʱʠʥ ʧʝʨʩʧʝʢʪʠʚʥʠʭ 

ʥʘʬʪʦʛʘʟʦʥʦʩʥʠʭ ʽʥʪʝʨʚʘʣʽʚ. ɹʽʣʴʰ ʜʝʪʘʣʴʥʦ ʚʠʜʽʣʝʥʽ ʽʥʪʝʨʚʘʣʠ ʜʦʮʽʣʴʥʦ ʦʙʩʪʝʞʠʪʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʪʨʘʜʠʮʽʡʥʠʭ ʛʝʦʬʽʟʠʯʥʠʭ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʧʨʠ ʙʫʨʽʥʥʽ. 
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ɯʟ ʨʠʩ. 3 ʩʣʽʜʫʻ, ʱʦ ʧʨʦʝʢʪʥʘ ʛʣʠʙʠʥʘ ʩʚʝʨʜʣʦʚʠʥʠ ʩʪʘʥʦʚʠʪʴ 3805 ʤ. ʋ ʟʚ'ʷʟʢʫ ʟ 

ʮʠʤ ʜʚʘ ʥʠʞʥʽʭ ʽʥʪʝʨʚʘʣʠ ʨʦʟʨʽʟʫ, ʚʠʟʥʘʯʝʥʽ ʟʦʥʜʫʚʘʥʥʷʤ ʷʢ ʧʝʨʩʧʝʢʪʠʚʥʽ ʥʘ ʥʘʬʪʫ ʽ 

ʛʘʟ, ʥʝ ʙʫʜʫʪʴ ʨʦʟʙʫʨʝʥʽ?! 

ʊʘʢʦʞ ʜʦʮʽʣʴʥʦ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʥʘʩʪʫʧʥʫ ʦʙʩʪʘʚʠʥʫ. ʋ ʧʨʦʮʝʩʽ ʯʘʩʪʦʪʥʦ-

ʨʝʟʦʥʘʥʩʥʦʾ ʦʙʨʦʙʢʠ ʩʫʧʫʪʥʠʢʦʚʦʛʦ ʟʥʽʤʢʘ ʥʘ ʨʠʩ. 1 ʚ ʨʝʢʦʛʥʦʩʮʠʨʫʚʘʣʴʥʦʤʫ ʨʝʞʠʤʽ 

ʟʘʬʽʢʩʦʚʘʥʦ ʚʽʜʛʫʢʠ ʥʘ ʯʘʩʪʦʪʘʭ ɺɺ ʥʘ ʛʣʠʙʠʥʽ ʩʠʥʪʝʟʫ 57 ʢʤ. ʆʜʥʘʢ ʥʘ ʜʽʣʷʥʮʽ ʙʫʨʽʥʥʷ 

ʩʚʝʨʜʣʦʚʠʥʠ ʩʠʛʥʘʣʠ ʚʽʜ ʚʫʛʣʝʚʦʜʥʽʚ ʥʘ ʛʣʠʙʠʥʽ 57 ʢʤ ʥʝ ʟʘʬʽʢʩʦʚʘʥʽ. ʊʘʢʽ ʨʝʟʫʣʴʪʘʪʠ 

ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʚ ʨʘʡʦʥʽ ʥʘ ʨʠʩ. 1 ʟʥʘʭʦʜʠʪʴʩʷ ʜʞʝʨʝʣʦ (ʚʫʣʢʘʥ) ʩʠʥʪʝʟʫ 

ʚʫʛʣʝʚʦʜʥʽʚ ʥʘ ʛʣʠʙʠʥʽ 57 ʢʤ. ʇʦʣʦʞʝʥʥʷ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʚʫʣʢʘʥʽʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ 

ʥʘ ʨʠʩ. 1 ʤʦʞʝ ʙʫʪʠ ʣʦʢʘʣʽʟʦʚʘʥʝ ʧʨʠ ʦʙʩʪʝʞʝʥʥʽ ʜʽʣʷʥʢʠ ʚ ʧʣʦʱʠʥʥʦʤʫ ʚʘʨʽʘʥʪʽ.  

ʋ ʧʝʨʰʦʤʫ ʽ ʜʨʫʛʦʤʫ ʚʝʨʭʥʽʭ 

ʽʥʪʝʨʚʘʣʘʭ ʬʽʢʩʘʮʽʾ ʚʽʜʛʫʢʽʚ ʥʘ ʯʘʩʪʦʪʘʭ 

ʥʘʬʪʠ ʽ ʛʘʟʫ ʥʠʞʯʝ ʥʘʬʪʦʚʠʭ ʨʝʻʩʪʨʫʶʪʴʩʷ 

ʜʝʷʢʽ ʧʣʘʩʪʠ ʟ ʛʘʟʦʤ. ʊʘʢʫ ʩʠʪʫʘʮʽʶ ʤʦʞʥʘ 

ʧʦʷʩʥʠʪʠ ʧʨʦʮʝʩʘʤʠ ʥʘʧʦʚʥʝʥʥʷ 

ʢʦʣʝʢʪʦʨʽʚ ʬʣʶʾʜʘʤʠ ʚ ʨʽʟʥʽ ʧʨʦʤʽʞʢʠ 

ʯʘʩʫ (ʚ ʧʝʨʽʦʜʠ ʘʢʪʠʚʽʟʘʮʽʾ ʚʫʣʢʘʥʽʯʥʦʛʦ 

ʢʦʤʧʣʝʢʩʫ ʟ ʢʦʨʝʥʝʤ ʥʘ ʛʣʠʙʠʥʽ 57 ʢʤ ʚ 

ʤʝʞʘʭ ʜʽʣʷʥʢʠ). 

ɿʘʟʥʘʯʠʤʦ ʪʘʢʦʞ, ʱʦ ʥʘ ʜʽʣʷʥʮʽ 

ʙʫʨʽʥʥʷ ʚ ʜʝʪʘʣʴʥʦʤʫ ʨʝʞʠʤʽ 

ʧʨʦʩʢʘʥʦʚʘʥʦ ʪʨʠ ʽʥʪʝʨʚʘʣʠ ʨʦʟʨʽʟʫ. ʇʨʦʪʝ 

ʥʘ ʜʽʣʷʥʮʽ ʚʠʢʦʥʘʥʦ ʦʙʤʝʞʝʥʠʡ ʥʘʙʽʨ 

ʧʨʦʮʝʜʫʨ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʚʠʤʽʨʶʚʘʥʴ. 

ɿʦʢʨʝʤʘ, ʥʘ ʜʽʣʷʥʮʽ ʥʝ ʧʨʦʚʦʜʠʣʠʩʴ 

ʚʠʤʽʨʶʚʘʣʴʥʽ ʧʨʦʮʝʜʫʨʠ ʟ ʤʝʪʦʶ 

ʚʠʟʥʘʯʝʥʥʷ ʪʠʧʽʚ ʧʦʨʽʜ, ʱʦ ʟʘʧʦʚʥʶʶʪʴ 

ʽʥʪʝʨʚʘʣʠ (ʢʦʣʝʢʪʦʨʠ) ʨʦʟʨʽʟʫ ʚ ʷʢʠʭ 

ʨʝʻʩʪʨʫʶʪʴʩʷ ʩʠʛʥʘʣʠ ʥʘ ʯʘʩʪʦʪʘʭ ʥʘʬʪʠ 

ʪʘ ʛʘʟʫ! ʊʘʢʘ ʜʦʜʘʪʢʦʚʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ 

ʪʠʧʠ ʧʦʨʽʜ ʚ ʢʦʣʝʢʪʦʨʘʭ ʨʦʟʨʽʟʫ ʤʦʞʝ ʙʫʪʠ 

ʢʦʨʠʩʥʦʶ ʧʽʜ ʯʘʩ ʧʣʘʥʫʚʘʥʥʷ ʪʘ 

ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʮʝʜʫʨ ʚʠʧʨʦʙʫʚʘʥʴ 

ʦʙʨʘʥʠʭ ʽʥʪʝʨʚʘʣʽʚ ʨʦʟʨʽʟʫ (ʢʦʣʝʢʪʦʨʽʚ ʟ ʬʣʶʾʜʘʤʠ) ʥʘ ʧʨʠʧʣʠʚʠ ʬʣʶʾʜʽʚ (ʥʘʬʪʠ ʪʘ 

ʛʘʟʫ). 

ɺ ʧʨʦʮʝʩʽ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʜʽʣʷʥʮʽ ʙʫʨʽʥʥʷ ʧʦʰʫʢʦʚʦ ʾʩʚʝʨʜʣʦʚʠʥʠ 

ʦʧʨʘʮʴʦʚʘʥʦ ʜʦʜʘʪʢʦʚʽ ʤʝʪʦʜʠʯʥʽ ʧʠʪʘʥʥʷ ʧʨʦʚʝʜʝʥʥʷ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʚʠʤʽʨʶʚʘʥʴ 

ʥʘ ʣʦʢʘʣʴʥʠʭ ʜʽʣʷʥʢʘʭ ʦʙʩʪʝʞʝʥʥʷ ʚ ʜʝʪʘʣʴʥʦʤʫ ʨʝʞʠʤ. 
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The results of approbation of mobile direct-prospecting methods of satellite and photo 

images frequency-resonance processing in various regions are analyzed. The frequency-

resonance principle of useful signalôs registration is used in technology. When conducting 

instrumental measurements with developed complexes, satellite or photo images of the 

study objects are compared with photos of samples of rocks, minerals and chemical 

elements. Such comparison allows us to conclude about the presence (absence) of specific 

rocks, minerals and chemical elements in cross-section. During practical approbation of 

method of vertical sounding on hydrocarbon deposits a conditional boundary at a depth of 

57 km was detected, above which signals at hydrocarbon frequencies are recorded, and 

below ï at the hydrogen and carbon! In various regions numerous deep volcanoes of 

sedimentary and igneous rocks were detected. Signals at the frequencies of hydrocarbons 

are recorded only in volcanoes with sedimentary rocks of 1-6 groups, limestones, salt, 

granites and ultramafic rocks. 

 

RESULTS OF DIRECT -PROSPECTING METHODS APPROBATION IN 

DIFFERENT REGIONS OF THE WORLD: NEW EVIDENCE IN FAVOR OF 

VOLCANIC MODEL OF MINERAL DEPOSITS FORMATION  

 

Korchagin I.M., Yakymchuk M.A. 

 

ɺʩʪʫʧ. ʉʫʧʝʨ-ʤʦʙʽʣʴʥʘ ʧʨʷʤʦʧʦʰʫʢʦʚʘ ʪʝʭʥʦʣʦʛʽʷ ʯʘʩʪʦʪʥʦ-ʨʝʟʦʥʘʥʩʥʦʾ ʦʙʨʦʙʢʠ ʪʘ 

ʜʝʢʦʜʫʚʘʥʥʷ ʩʫʧʫʪʥʠʢʦʚʠʭ ʪʘ ʬʦʪʦ ʟʥʽʤʢʽʚ ʥʘʜʘʣʘ ʘʚʪʦʨʘʤ ʫʥʽʢʘʣʴʥʫ ʤʦʞʣʠʚʽʩʪʴ 

ʧʨʦʚʝʩʪʠ ʚʝʣʠʯʝʟʥʠʡ ʦʙʩʷʛ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʫ ʨʽʟʥʠʭ ʨʝʛʽʦʥʘʭ ʟʝʤʥʦʾ ʢʫʣʽ ʟ ʤʝʪʦʶ 

ʚʠʚʯʝʥʥʷ ʛʣʠʙʠʥʥʦʾ ʙʫʜʦʚʠ ɿʝʤʣʽ, ʧʦʰʫʢʽʚ ʛʦʨʶʯʠʭ ʽ ʨʫʜʥʠʭ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ, ʘ 

ʪʘʢʦʞ ʚʦʜʠ. ʋ ʧʨʦʮʝʩʽ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʨʦʙʽʪ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʯʠʩʣʝʥʥʽ 

ʩʚʽʜʯʝʥʥʷ ʥʘ ʢʦʨʠʩʪʴ ʛʣʠʙʠʥʥʦʛʦ (ʘʙʽʦʛʝʥʥʦʛʦ) ʛʝʥʝʟʠʩʫ ʚʫʛʣʝʚʦʜʥʽʚ ʫ ʤʝʞʘʭ ʢʦʥʮʝʧʮʽʾ 

ʚʦʜʥʝʚʦʾ ʜʝʛʘʟʘʮʽʾ ɿʝʤʣʽ (ʐʝʩʪʦʧʘʣʦʚ ʠ ʜʨ., 2018). ʋ ʧʦʚʽʜʦʤʣʝʥʥʽ ʧʨʝʜʩʪʘʚʣʝʥʽ 

ʦʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʨʦʙʽʪ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ. ʄʦʙʽʣʴʥʘ ʧʨʷʤʦʧʦʰʫʢʦʚʘ ʪʝʭʥʦʣʦʛʽʷ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ, 

ʚʢʣʶʯʘʻ ʤʦʜʠʬʽʢʦʚʘʥʽ ʤʝʪʦʜʠ ʯʘʩʪʦʪʥʦ-ʨʝʟʦʥʘʥʩʥʦʾ ʦʙʨʦʙʢʠ ʪʘ ʜʝʢʦʜʫʚʘʥʥʷ 

ʩʫʧʫʪʥʠʢʦʚʠʭ ʟʥʽʤʢʽʚ ʽ ʬʦʪʦʟʥʽʤʢʽʚ, ʘ ʪʘʢʦʞ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ (ʩʢʘʥʫʚʘʥʥʷ) 

ʨʦʟʨʽʟʫ (ʗʢʠʤʯʫʢ ʠ ʜʨ., 2019(1)). ʆʢʨʝʤʽ ʤʝʪʦʜʠ ʪʝʭʥʦʣʦʛʽʾ ʙʘʟʫʶʪʴʩʷ ʥʘ ʧʨʠʥʮʠʧʘʭ 

çʨʝʯʦʚʠʥʥʦʾè ʧʘʨʘʜʠʛʤʠ ʛʝʦʬʽʟʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʩʫʪʥʽʩʪʴ ʷʢʦʾ ʧʦʣʷʛʘʻ ʫ ʧʦʰʫʢʫ 

ʢʦʥʢʨʝʪʥʦʾ (ʰʫʢʘʥʦʾ ʫ ʢʦʞʥʦʤʫ ʚʠʧʘʜʢʫ) ʨʝʯʦʚʠʥʠ ï ʥʘʬʪʠ, ʛʘʟʫ, ʛʘʟʦʢʦʥʜʝʥʩʘʪʫ, 

ʟʦʣʦʪʘ, ʮʠʥʢʫ, ʫʨʘʥʫ ʪʦʱʦ. ɺ ʤʦʜʠʬʽʢʦʚʘʥʠʭ ʤʝʪʦʜʘʭ ʯʘʩʪʦʪʥʦ-ʨʝʟʦʥʘʥʩʥʦʾ ʦʙʨʦʙʢʠ 

ʩʫʧʫʪʥʠʢʦʚʠʭ ʟʥʽʤʢʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʝʟʦʥʘʥʩʥʽ ʯʘʩʪʦʪʠ ʙʘʟ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ, 

ʤʽʥʝʨʘʣʽʚ, ʧʦʨʽʜ ʪʘ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ (ʬʦʪʦʛʨʘʬʽʾ ʢʦʥʢʨʝʪʥʠʭ ʟʨʘʟʢʽʚ). ʂʦʣʝʢʮʽʷ ʟʨʘʟʢʽʚ 

ʥʘʬʪʠ ʚʢʣʶʯʘʻ 117 ʝʢʟʝʤʧʣʷʨʽʚ, ʛʘʟʦʢʦʥʜʝʥʩʘʪʫ ï 15 ʟʨʘʟʢʽʚ. ʆʩʘʜʦʚʽ ʧʦʨʦʜʠ 

ʚʢʣʶʯʘʶʪʴ ʛʨʫʧʠ 1 (ʧʩʝʬʽʪʠ), 2 (ʧʩʘʤʽʪʠ), 3 (ʘʣʝʚʨʠʪʠ, ʘʨʛʽʣʽʪʠ, ʛʣʠʥʠ), 4 (ʘʨʛʽʣʽʪʠ 

ʢʘʦʣʽʥʽʪʦʚʽ), 5 (ʛʣʠʥʠ ʢʘʦʣʽʥʽʪʦʚʽ), 6 (ʦʩʘʜʦʚʦ-ʚʫʣʢʘʥʦʢʣʘʩʪʠʯʥʽ ʧʦʨʦʜʠ), 7 (ʚʘʧʥʷʢʠ), 8 
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(ʜʦʣʦʤʽʪʠ), 9 (ʤʝʨʛʝʣʽ), 10 (ʢʨʝʤʝʥʠʩʪʽ ʧʦʨʦʜʠ). ɻʨʫʧʠ ʤʘʛʤʘʪʠʯʥʠʭ ʽ ʤʝʪʘʤʦʨʬʽʯʥʠʭ 

ʧʦʨʽʜ ʥʘʩʪʫʧʥʽ: 1 (ʛʨʘʥʽʪʠ ʪʘ ʨʽʦʣʽʪʠ), 2 (ʛʨʘʥʦʜʽʦʨʠʪʠ ʪʘ ʜʘʮʠʪʠ), 3 (ʩʽʻʥʽʪʠ ʪʘ ʪʨʘʭʽʪʠ), 

4 (ʜʽʦʨʠʪʠ ʪʘ ʘʥʜʝʟʠʪʠ), 5 (ʣʘʤʧʨʦʬʽʨʠ), 6 (ʛʘʙʨʦ ʪʘ ʙʘʟʘʣʴʪʠ), 7 (ʫʣʴʪʨʘʤʘʬʽʯʥʽ 

ʧʦʨʦʜʠ), 8 (ʩʽʻʥʽʪʠ ʪʘ ʬʦʥʦʣʽʪʠ), 9 (ʛʘʙʨʦʾʜʠ ʪʘ ʙʘʟʘʣʴʪʦʾʜʠ), 10 (ʫʣʴʪʨʘʤʘʬʽʯʥʽ ʪʘ 

ʤʘʬʽʯʥʽ ʧʦʨʦʜʠ), 11 (ʢʽʤʙʝʨʣʽʪʠ ʪʘ ʣʘʤʧʨʦʾʪʠ), 12 (ʢʘʨʙʦʥʘʪʠʪʠ), 13 (ʛʨʘʥʫʣʽʪʠ), 14 

(ʛʥʝʡʩʠ), 15 (ʢʨʠʩʪʘʣʽʯʥʽ ʩʣʘʥʮʽ). ʌʦʪʦʛʨʘʬʽʾ ʥʘʙʦʨʽʚ ʟʨʘʟʢʽʚ ʦʩʘʜʦʚʠʭ, ʤʝʪʘʤʦʨʬʽʯʥʠʭ ʽ 

ʤʘʛʤʘʪʠʯʥʠʭ ʧʦʨʽʜ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ, ʟʘʧʦʟʠʯʝʥʽ ʟ ʝʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʘ 

https://karpinskyinstitute.ru/ru/info/sprav/petro/petro-mobil.pdf. ʆʩʦʙʣʠʚʦʩʪʽ ʤʝʪʦʜʽʚ ʪʘ 

ʤʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʥʷ ʚʠʤʽʨʶʚʘʥʴ ʦʧʠʩʘʥʽ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦ ʚ (ʗʢʠʤʯʫʢ ʠ ʜʨ., 2019(1)). 

ʇʨʠʥʮʠʧʦʚʦ ʚʘʞʣʠʚʘ ʦʩʦʙʣʠʚʽʩʪʴ ʧʨʷʤʦʧʦʰʫʢʦʚʠʭ ʯʘʩʪʦʪʥʦ-ʨʝʟʦʥʘʥʩʥʠʭ 

ʤʝʪʦʜʽʚ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʢʣʘʩʠʯʥʠʭ ʛʝʦʬʽʟʠʯʥʠʭ, ʚʦʥʠ ʥʘʜʘʶʪʴ 

ʨʝʘʣʴʥʫ ʤʦʞʣʠʚʽʩʪʴ ʥʘʧʦʚʥʶʚʘʪʠ ʨʦʟʨʽʟ, ʱʦ ʚʠʚʯʘʻʪʴʩʷ, ʚʽʜʧʦʚʽʜʥʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ 

ʦʩʘʜʦʚʠʭ, ʤʝʪʘʤʦʨʬʽʯʥʠʭ ʽ ʤʘʛʤʘʪʠʯʥʠʭ ʧʦʨʽʜ, ʘ ʪʘʢʦʞ ʚʠʟʥʘʯʘʪʠ ʽʥʪʝʨʚʘʣʠ ʨʦʟʨʽʟʫ, 

ʧʝʨʩʧʝʢʪʠʚʥʽ ʥʘ ʚʠʷʚʣʝʥʥʷ ʛʦʨʶʯʠʭ ʽ ʨʫʜʥʠʭ ʢʦʨʠʩʥʠʭ ʦʜʥʦʯʘʩʥʦ, ʫ ʧʨʦʮʝʩʽ 

ʧʨʦʚʝʜʝʥʥʷ ʚʠʤʽʨʶʚʘʥʴ (ʨʝʻʩʪʨʘʮʽʾ ʩʠʛʥʘʣʽʚ) ʨʦʟʨʦʙʣʝʥʠʤʠ ʘʧʘʨʘʪʫʨʥʦ-

ʚʠʤʽʨʶʚʘʣʴʥʠʤʠ ʧʨʠʩʪʨʦʷʤʠ (ʪʦʙʪʦ ʙʝʟ ʜʦʜʘʪʢʦʚʠʭ ʝʪʘʧʽʚ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʛʝʦʣʦʛʽʯʥʦʾ 

ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ ʛʝʦʬʽʟʠʯʥʠʭ ʚʠʤʽʨʶʚʘʥʴ). ɺ ʜʘʥʦʤʫ ʧʦʚʽʜʦʤʣʝʥʥʽ, ʘ ʪʘʢʦʞ ʚ 

ʽʥʰʠʭ ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʤʘʪʝʨʽʘʣʘʭ (ʗʢʠʤʯʫʢ ʠ ʜʨ., 2019(1); 2019(2); ʗʢʠʤʯʫʢ, ʂʦʨʯʘʛʠʥ, 

2019(1-4); 2020) ʧʨʝʜʩʪʘʚʣʝʥʽ ʪʘ ʘʥʘʣʽʟʫʶʪʴʩʷ ʨʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ ʚʠʢʣʶʯʥʦ! 

ʇʨʦ ʧʨʦʛʥʦʟʦʚʘʥʽ ʛʣʠʙʠʥʠ ʩʠʥʪʝʟʫ ʥʘʬʪʠ, ʢʦʥʜʝʥʩʘʪʫ ʪʘ ʛʘʟʫ. ɺʘʞʣʠʚʝ ʤʽʩʮʝ ʚ 

ʧʨʷʤʦʧʦʰʫʢʦʚʽʡ ʪʝʭʥʦʣʦʛʽʾ ʟʘʡʤʘʻ ʤʝʪʦʜʠʢʘ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʩʢʘʥʫʚʘʥʥʷ (ʟʦʥʜʫʚʘʥʥʷ) 

ʨʦʟʨʽʟʫ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢʦʾ ʜʦʟʚʦʣʷʻ ʨʝʻʩʪʨʫʚʘʪʠ ʚʽʜʛʫʢʠ (ʩʠʛʥʘʣʠ) ʥʘ ʨʝʟʦʥʘʥʩʥʠʭ 

ʯʘʩʪʦʪʘʭ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʤʽʥʝʨʘʣʽʚ, ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ, ʚʦʜʠ, ʘ ʪʘʢʦʞ ʦʩʘʜʦʚʠʭ, 

ʤʝʪʘʤʦʨʬʽʯʥʠʭ ʽ ʤʘʛʤʘʪʠʯʥʠʭ ʧʦʨʽʜ ʫ ʨʽʟʥʠʭ ʽʥʪʝʨʚʘʣʘʭ ʛʣʠʙʠʥ, ʘʞ ʜʦ ʮʝʥʪʨʫ. ɿʝʤʣʽ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʮʴʦʛʦ ʤʝʪʦʜʫ ʥʘ ʚʽʜʦʤʠʭ ʨʦʜʦʚʠʱʘʭ ɺɺ, ʘ ʪʘʢʦʞ ʥʘ ʜʽʣʷʥʢʘʭ ʨʝʻʩʪʨʘʮʽʾ 

ʚʽʜʛʫʢʽʚ ʥʘ ʯʘʩʪʦʪʘʭ ʥʘʬʪʠ, ʢʦʥʜʝʥʩʘʪʫ ʪʘ ʛʘʟʫ ʧʨʠʟʚʝʣʦ ʜʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʽʩʥʫʚʘʥʥʷ 

ʫʤʦʚʥʦ ʾʤʝʞʽ ʥʘ ʛʣʠʙʠʥʽ 57 ʢʤ, ʚʠʱʝ ʷʢʦ ʾʬʽʢʩʫʶʪʴʩʷ ʩʠʛʥʘʣʠ ʥʘ ʨʝʟʦʥʘʥʩʥʠʭ ʯʘʩʪʦʪʘʭ 

ʥʘʬʪʠ, ʢʦʥʜʝʥʩʘʪʫ ʪʘ ʛʘʟʫ, ʘ ʥʠʞʯʝ (ʛʣʠʙʰʝ) ï ʥʘ ʯʘʩʪʦʪʘʭ ʚʦʜʥʶ ʪʘ ʚʫʛʣʝʮʶ! ɯ ʱʦ 

ʭʘʨʘʢʪʝʨʥʦ ï ʮʷ ʤʝʞʘ ʬʽʢʩʫʶʪʴʩʷ ʥʘ ʚʽʜʧʦʚʽʜʥʠʭ ʜʽʣʷʥʢʘʭ ʨʝʻʩʪʨʘʮʽʾ ʩʠʛʥʘʣʽʚ ʚʽʜ ɺɺ ʥʘ 

ʧʦʚʝʨʭʥʽ ʧʨʘʢʪʠʯʥʦ ʫ ʚʩʽʭ ʨʝʛʽʦʥʘʭ ʟʝʤʥʦʾ ʢʫʣʽ 

ʏʠʩʣʝʥʥʽ ʨʝʟʫʣʴʪʘʪʠ ʬʽʢʩʘʮʽʾ ʮʽʻʾ ʤʝʞʽ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʤʠ ʚʠʤʽʨʶʚʘʥʥʷʤʠ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ (ʥʝ ʽʥʪʝʨʧʨʝʪʘʮʽʻʶ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʴ) ʜʦʟʚʦʣʷʶʪʴ ʧʨʠʧʫʩʪʠʪʠ 

ʽʩʥʫʚʘʥʥʷ ʚ ʮʴʦʤʫ ʽʥʪʝʨʚʘʣʽ ʛʣʠʙʠʥ ʪʝʨʤʦʜʠʥʘʤʽʯʥʠʭ ʫʤʦʚ, ʩʧʨʠʷʪʣʠʚʠʭ ʜʣʷ ʩʠʥʪʝʟʫ 

ʥʘʬʪʠ, ʢʦʥʜʝʥʩʘʪʫ ʪʘ ʛʘʟʫ ʟ ʚʦʜʥʶ ʽ ʚʫʛʣʝʮʶ, ʱʦ ʤʽʛʨʫʶʪʴ ʟʥʠʟʫ. ʄʦʞʥʘ ʪʘʢʦʞ 

ʛʦʚʦʨʠʪʠ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʥʘ ʮʽʡ ʛʣʠʙʠʥʽ ʥʝʦʙʭʽʜʥʠʭ ʫʤʦʚ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʧʨʠʨʦʜʥʦʛʦ 

ʨʝʘʢʪʦʨʘ ʩʠʥʪʝʟʫ ʥʘʬʪʠ, ʢʦʥʜʝʥʩʘʪʫ ʪʘ ʛʘʟʫ. ʄʦʞʥʘ ʪʘʢʦʞ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʚ ʪʘʢʦʤʫ 

ʨʝʘʢʪʦʨʽ ʧʦʯʥʝʪʴʩʷ ʧʨʦʮʝʩ ʛʝʥʝʨʘʮʽʾ ʚʫʛʣʝʚʦʜʥʽʚ ʪʽʣʴʢʠ ʧʨʠ ʨʝʘʣʽʟʘʮʽʾ ʚ ʮʴʦʤʫ ʽʥʪʝʨʚʘʣʽ 

ʩʝʨʽʾ ʜʦʜʘʪʢʦʚʠʭ (ʜʦʩʪʘʪʥʽʭ!) ʫʤʦʚ ʜʣʷ ʟʘʧʫʩʢʫ ʮʴʦʛʦ ʧʨʦʮʝʩʫ. ʅʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʜʣʷ 

ʦʧʠʩʫ ʜʦʩʪʘʪʥʽʭ ʫʤʦʚ ʨʦʙʦʪʠ çʨʝʘʢʪʦʨʘè ʜʦʩʪʦʚʽʨʥʘ ʽʥʬʦʨʤʘʮʽʷ ʚʽʜʩʫʪʥʷ. 

ʋ ʮʽʡ ʯʘʩʪʠʥʽ ʧʦʚʽʜʦʤʣʝʥʥʷ ʟʘʟʥʘʯʠʤʦ ʪʘʢʦʞ, ʱʦ ʚ ʧʨʦʮʝʩʽ ʧʨʦʚʝʜʝʥʥʷ 

ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʚʩʪʘʥʦʚʣʝʥʦ ʥʘʷʚʥʽʩʪʴ ʥʘ ʛʣʠʙʠʥʘʭ 68(69) ʢʤ ʱʝ ʦʜʥʽʻʾ ʤʝʞʽ, ʚ ʽʥʪʝʨʚʘʣʽ 

ʷʢʦʾ ʚʽʜʙʫʚʘʻʪʴʩʷ ʩʠʥʪʝʟ ʚʦʜʠ. ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʧʦʰʫʢʦʚʠʭ ʨʦʙʽʪ ʜʦʜʘʪʢʦʚʽ ʧʨʦʮʝʜʫʨʠ 

ʜʣʷ ʬʽʢʩʘʮʽʾ ʩʠʛʥʘʣʽʚ ʥʘ ʯʘʩʪʦʪʘʭ ʚʦʜʠ ʚʠʱʝ ʛʣʠʙʠʥ 68(69) ʢʤ ʚʠʢʦʥʫʶʪʴʩʷ ʪʘʢʦʞ. 

ʇʨʦ ʛʣʠʙʠʥʥʽ ʢʘʥʘʣʠ (ʚʫʣʢʘʥʠ) ʤʽʛʨʘʮʽʾ ʬʣʶʾʜʽʚ ʪʘ ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʯʦʚʠʥ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʛʝʦʬʽʟʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚ ʋʢʨʘʾʥʩʴʢʽʡ ʤʦʨʩʴʢʽʡ ʘʥʪʘʨʢʪʠʯʥʽʡ 

ʝʢʩʧʝʜʠʮʽʾ 2018 ʨ. ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʦʟʨʦʙʣʝʥʠʭ ʤʝʪʦʜʽʚ ʫ ʇʽʚʜʝʥʥʽʡ ɸʪʣʘʥʪʠʮʽ ʪʘ ʚ 

ʨʘʡʦʥʽ ɸʥʪʘʨʢʪʠʯʥʦʛʦ ʧ-ʦʚʘ ʚʠʷʚʣʝʥʦ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʛʣʠʙʠʥʥʠʭ ʢʘʥʘʣʽʚ (ʚʫʣʢʘʥʽʚ) 

ʤʽʛʨʘʮʽʾ ʬʣʶʾʜʽʚ, ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʪʘ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʟʘʧʦʚʥʝʥʠʭ ʨʽʟʥʠʤʠ 

ʦʩʘʜʦʚʠʤʠ ʪʘ ʤʘʛʤʘʪʠʯʥʠʤʠ ʧʦʨʦʜʘʤʠ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʽ ʩʽʣʣʶ. ʆʪʨʠʤʘʥʽ ʤʘʪʝʨʽʘʣʠ ʜʘʶʪʴ 

ʧʽʜʩʪʘʚʠ ʜʣʷ ʧʨʠʧʫʱʝʥʥʷ ʧʨʦ ʥʝʜʦʦʮʽʥʢʫ ʜʦʩʣʽʜʥʠʢʘʤʠ ʚʧʣʠʚʫ ʚʫʣʢʘʥʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ 
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ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʟʦʚʥʽʰʥʴʦʛʦ ʚʠʛʣʷʜʫ ʪʘ ʚʥʫʪʨʽʰʥʴʦʾ ʙʫʜʦʚʠ ʧʣʘʥʝʪʠ ɿʝʤʣʷ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʫ 2019-2020 pp. ʧʽʜʪʚʝʨʜʞʝʥʦ ʥʘʷʚʥʽʩʪʴ 

ʚʫʣʢʘʥʽʯʥʠʭ ʩʧʦʨʫʜ ʨʽʟʥʦʛʦ ʪʠʧʫ ʚ ʨʽʟʠʭ ʨʝʛʽʦʥʘʭ ʟʝʤʥʦʾ ʢʫʣʽ (ʗʢʠʤʯʫʢ ʠ ʜʨ., 2019(2); 

ʗʢʠʤʯʫʢ, ʂʦʨʯʘʛʠʥ, 2019(1-4); 2020). ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ, ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʜʦʩʣʽʜʞʝʥʴ ʟ 

ʤʝʪʦʶ ʧʦʰʫʢʽʚ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ ʜʦʜʘʪʢʦʚʦ ʚʠʢʦʥʫʶʪʴʩʷ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽ 

ʚʠʤʽʨʶʚʘʥʥʷ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʘʷʚʥʦʩʪʽ (ʚʽʜʩʫʪʥʦʩʪʽ) ʛʣʠʙʠʥʥʠʭ ʢʘʥʘʣʽʚ 

(ʚʫʣʢʘʥʽʚ) ʫ ʤʝʞʘʭ ʚʝʣʠʢʠʭ ʧʣʦʱ ʪʘ ʣʦʢʘʣʴʥʠʭ ʜʽʣʷʥʦʢ ʦʙʩʪʝʞʝʥʥʷ. ʈʝʟʫʣʴʪʘʪʠ 

ʧʨʦʚʝʜʝʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʨʦʙʽʪ ʪʘʢʦʛʦ ʭʘʨʘʢʪʝʨʫ ʤʦʞʫʪʴ ʙʫʪʠ ʨʝʟʶʤʦʚʘʥʽ 

ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ. 

1. ɺ ʨʽʟʥʠʭ ʨʝʛʽʦʥʘʭ ʩʚʽʪʫ ʚʠʷʚʣʝʥʦ ʯʠʩʣʝʥʥʽ ʛʣʠʙʠʥʥʽ ʢʘʥʘʣʠ (ʚʫʣʢʘʥʠ), ʟʘʧʦʚʥʝʥʽ 

ʦʩʘʜʦʚʠʤʠ ʧʦʨʦʜʘʤʠ 1-6 ʛʨʫʧ, 7, 8, 9, 10 ʪʘ 11 (ʩʽʣʴ) ʛʨʫʧ, ʘ ʪʘʢʦʞ ʤʘʛʤʘʪʠʯʥʠʤʠ 

ʧʦʨʦʜʘʤʠ 1 (ʛʨʘʥʽʪʠ), 6 (ʙʘʟʘʣʴʪʠ), 7 (ʫʣʴʪʨʘʤʘʬʽʯʥʽ ʧʦʨʦʜʠ) ʪʘ 11 (ʢʽʤʙʝʨʣʽʪʠ) ʛʨʫʧ. 

2. ʂʦʨʝʥ̔ ʚʫʣʢʘʥʽʚ, ʟʘʧʦʚʥʝʥʠʭ ʧʦʨʦʜʘʤʠ ʧʝʨʝʣʽʯʝʥʠʭ ʛʨʫʧ ʧʨʘʢʪʠʯʥʦ ʟʘʚʞʜʠ 

ʬʽʢʩʫʶʪʴʩʷ ʥʘ ʛʣʠʙʠʥʘʭ 996 ʢʤ, 723 ʢʤ, 470 ʢʤ ʪʘ 195-217 ʢʤ, 95-99 ʢʤ. ɯʥʪʝʨʚʘʣ 195-

217 ʢʤ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʰʘʨʦʤ ʨʽʜʢʦʛʦ (ʧʣʘʩʪʠʯʥʦʛʦ) ʩʪʘʥʫ ʧʦʨʽʜ. 

3. ɺʫʣʢʘʥʠ ʟ ʢʦʨʝʥʷʤʠ ʚ ʽʥʪʝʨʚʘʣʽ 195-217 ʢʤ ʤʦʞʥʘ ʚʚʘʞʘʪʠ "ʤʦʣʦʜʠʤʠ" 

ʛʨʷʟʴʦʚʠʤʠ ʚʫʣʢʘʥʘʤʠ. ɸʢʪʠʚʥʽʩʪʴ ʪʘʢʦʛʦ ʪʠʧʫ ʚʫʣʢʘʥʽʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʠʥʽ. 

4. ɺʫʣʢʘʥʽʯʥʽ ʩʧʦʨʫʜʠ ʟ ʢʦʨʝʥʷʤʠ ʥʘ ʛʣʠʙʠʥʘʭ 996 ʢʤ, 723 ʢʤ ʪʘ 470 ʢʤ ʜʦʮʽʣʴʥʦ 

ʚʽʜʥʦʩʠʪʠ ʜʦ ʢʘʪʝʛʦʨʽʾ çʩʪʘʨʠʭè. 

5. ʅʘʷʚʥʽʩʪʴ ʥʘ ʜʽʣʷʥʢʘʭ ʦʙʩʪʝʞʝʥʥʷ ʚʫʣʢʘʥʽʯʥʠʭ ʩʧʦʨʫʜ ʟ ʢʦʨʝʥʷʤʠ ʥʘ ʨʽʟʥʠʭ 

ʛʣʠʙʠʥʘʭ ʜʦʟʚʦʣʷʻ ʧʨʠʧʫʩʪʠʪʠ ʧʨʦ ʧʨʦʮʝʩʠ ʘʢʪʠʚʽʟʘʮʽʾ ʚ ʮʠʭ ʨʝʛʽʦʥʘʭ ʚ ʨʽʟʥʠʡ ʯʘʩ. 

6. ɿʨʘʟʢʠ ʧʦʨʽʜ, ʱʦ ʟʘʧʦʚʥʶʶʪʴ ʢʘʥʘʣʠ ʚʫʣʢʘʥʽʚ ʟ ʢʦʨʝʥʝʤ ʥʘ ʧʦʚʝʨʭʥʽ 996 ʢʤ, 

ʤʦʞʫʪʴ ʬʽʢʩʫʚʘʪʠʩʷ ʚ ʽʥʪʝʨʚʘʣʽ ʛʣʠʙʠʥ 0-996 ʢʤ, ʟ ʢʦʨʝʥʝʤ ʥʘ ʛʣʠʙʠʥʽ 723 ʢʤ - ʚ 

ʽʥʪʝʨʚʘʣʽ 0-723 ʢʤ, ʟ ʢʦʨʝʥʝʤ ʥʘ ʛʣʠʙʠʥʽ 470 ʢʤ - ʚ ʽʥʪʝʨʚʘʣʽ 0-470 ʢʤ., ʟ ʢʦʨʝʥʝʤ 217 

ʢʤ ï ʣʠʰʝ ʚ ʽʥʪʝʨʚʘʣʽ 0-217 ʢʤ, ʘ ʟ ʢʦʨʝʥʝʤ ʥʘ ʛʣʠʙʠʥʽ 95 ʢʤ ï ʪʽʣʴʢʠ ʚ ʽʥʪʝʨʚʘʣʽ 0-95 

ʢʤ. 

ʇʨʦ ʟʚ'ʷʟʦʢ ʩʢʫʧʯʝʥʴ ʚʫʛʣʝʚʦʜʥʽʚ ʽʟ ʛʣʠʙʠʥʥʠʤʠ ʚʫʣʢʘʥʘʤʠ ʨʽʟʥʦʛʦ ʪʠʧʫ. ʋ 

ʧʨʦʮʝʩʽ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʜʽʣʷʥʢʘʭ ʨʦʟʤʽʱʝʥʥʷ ʚʽʜʦʤʠʭ ʨʦʜʦʚʠʱ ʥʘʬʪʠ ʪʘ 

ʛʘʟʫ, ʧʦʰʫʢʦʚʠʭ ʧʣʦʱʘʭ ʪʘ ʣʦʢʘʣʴʥʠʭ ʤʘʡʜʘʥʯʠʢʘʭ ʙʫʨʽʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʚʩʪʘʥʦʚʣʝʥʦ, 

ʱʦ ʚʽʜʛʫʢʠ (ʩʠʛʥʘʣʠ) ʥʘ ʨʝʟʦʥʘʥʩʥʠʭ ʯʘʩʪʦʪʘʭ ʥʘʬʪʠ, ʢʦʥʜʝʥʩʘʪʫ ʪʘ ʛʘʟʫ ʨʝʻʩʪʨʫʶʪʴʩʷ 

ʣʠʰʝ ʚ ʨʘʡʦʥʘʭ ʨʦʟʪʘʰʫʚʘʥʥʷ ʢʘʥʘʣʽʚ (ʚʫʣʢʘʥʽʚ), ʟʘʧʦʚʥʝʥʠʭ ʧʝʚʥʠʤʠ ʛʨʫʧʘʤʠ 

ʦʩʘʜʦʚʠʭ ʪʘ ʤʘʛʤʘʪʠʯʥʠʭ ʧʦʨʽʜ. ʅʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʨʝʟʫʣʴʪʘʪʠ ʚʠʢʦʥʘʥʠʭ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʨʦʙʽʪ ʫ ʨʽʟʥʠʭ ʨʝʛʽʦʥʘʭ ʜʦʟʚʦʣʷʶʪʴ ʜʦʩʪʘʪʥʴʦ ʦʙˇʨʫʥʪʦʚʘʥʦ 

ʢʦʥʩʪʘʪʫʚʘʪʠ ʥʘʩʪʫʧʥʝ. 

1. ɺ ʤʝʞʘʭ ʛʣʠʙʠʥʥʠʭ ʢʘʥʘʣʽʚ, ʟʘʧʦʚʥʝʥʠʭ ʦʩʘʜʦʚʠʤʠ ʧʦʨʦʜʘʤʠ 1-6 ʛʨʫʧ, 

ʧʨʘʢʪʠʯʥʦ ʟʘʚʞʜʠ ʨʝʻʩʪʨʫʶʪʴʩʷ ʚʽʜʛʫʢʠ ʥʘ ʨʝʟʦʥʘʥʩʥʠʭ ʯʘʩʪʦʪʘʭ ɺɺ. ɺ ʙʘʛʘʪʴʦʭ 

ʚʠʧʘʜʢʘʭ ʚ ʢʦʥʪʫʨʘʭ ʪʘʢʠʭ ʢʘʥʘʣʽʚ ʬʽʢʩʫʶʪʴʩʷ ʪʘʢʦʞ ʚʽʜʛʫʢʠ ʥʘ ʯʘʩʪʦʪʘʭ ʙʫʨʰʪʠʥʫ. 

2. ɺ ʚʫʣʢʘʥʘʭ, ʟʘʧʦʚʥʝʥʠʭ 7-ʦʡ ʛʨʫʧʦʶ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ (ʢʘʨʙʦʥʘʪʠ, ʚʘʧʥʷʢʠ), 

ʩʠʛʥʘʣʠ ʥʘ ʯʘʩʪʦʪʘʭ ʥʘʬʪʠ, ʢʦʥʜʝʥʩʘʪʫ ʽ ʛʘʟʫ ʪʘʢʦʞ ʨʝʻʩʪʨʫʶʪʴʩʷ ʜʫʞʝ ʯʘʩʪʦ. ɸʣʝ 

ʚʽʜʛʫʢʠ ʚʽʜ ʙʫʨʰʪʠʥʫ ʚ ʮʠʭ ʚʫʣʢʘʥʘʭ ʥʝ ʬʽʢʩʫʶʪʴʩʷ. 

3. ʅʘ ʜʽʣʷʥʢʘʭ ʚʫʣʢʘʥʽʯʥʠʭ ʩʪʨʫʢʪʫʨ, ʟʘʧʦʚʥʝʥʠʭ ʩʽʣʣʶ, ʪʘʢʦʞ ʬʽʢʩʫʶʪʴʩʷ 

ʚʽʜʛʫʢʠ ʥʘ ʨʝʟʦʥʘʥʩʥʠʭ ʯʘʩʪʦʪʘʭ ɺɺ. 

4. ɺ ʤʝʞʘʭ ʚʫʣʢʘʥʽʯʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʟʘʧʦʚʥʝʥʠʭ ʦʩʘʜʦʚʠʤʠ ʧʦʨʦʜʘʤʠ 8-ʾ ʛʨʫʧʠ 

(ʜʦʣʦʤʽʪʠ), 9-ʦʾ ʛʨʫʧʠ (ʤʝʨʛʝʣʽ) ʪʘ 10-ʦʾ ʛʨʫʧʠ (ʢʨʝʤʝʥʠʩʪʽ ʧʦʨʦʜʠ) ʚʽʜʛʫʢʠ ʥʘ ʯʘʩʪʦʪʘʭ 

ʥʘʬʪʠ, ʢʦʥʜʝʥʩʘʪʫ ʪʘ ʛʘʟʫ ʥʝ ʟʘʨʝʻʩʪʨʦʚʘʥʽ ʞʦʜʥʦʛʦ ʨʘʟʫ! 

5. ʅʘ ʜʽʣʷʥʢʘʭ ʦʙʩʪʝʞʝʥʥʷ, ʚ ʷʢʠʭ ʬʽʢʩʫʶʪʴʩʷ ʚʽʜʛʫʢʠ ʚʽʜ ɺɺ, ʚ ʤʝʞʘʭ (ʚ 

ʮʝʥʪʨʘʣʴʥʠʭ ʯʘʩʪʠʥʘʭ, ʰʚʠʜʰʝ ʟʘ ʚʩʝ) ʛʣʠʙʠʥʥʠʭ ʢʘʥʘʣʽʚ ʤʽʛʨʘʮʽʾ ʬʣʶʾʜʽʚ, 

ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʪʘ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʧʨʘʢʪʠʯʥʦ ʟʘʚʞʜʠ ʬʽʢʩʫʻʪʴʩʷ ʤʝʞʘ 57 ʢʤ. 

ʅʠʞʯʝ ʮʽʻʾ ʤʝʞʽ ʨʝʻʩʪʨʫʶʪʴʩʷ ʚʽʜʛʫʢʠ ʥʘ ʯʘʩʪʦʪʘʭ ʚʦʜʥʶ ʪʘ ʚʫʛʣʝʮʶ, ʚʠʱʝ ï ʥʘʬʪʠ, 
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ʢʦʥʜʝʥʩʘʪʫ, ʛʘʟʫ ʪʘ ʙʫʨʰʪʠʥʫ (ʪʽʣʴʢʠ ʫ ʢʘʥʘʣʘʭ ʧʝʚʥʦʛʦ ʪʠʧʫ) (ʗʢʠʤʯʫʢ ʠ ʜʨ., 2019(1); 

2019(2); ʗʢʠʤʯʫʢ, ʂʦʨʯʘʛʠʥ, 2019(1-4); 2020). 

6. ɺ ʨʘʡʦʥʘʭ ʦʙʩʪʝʞʝʥʠʭ ʚʫʣʢʘʥʽʚ, ʟʘʧʦʚʥʝʥʠʭ ʛʨʘʥʽʪʥʠʤʠ ʧʦʨʦʜʘʤʠ, ʪʘʢʦʞ 

ʦʪʨʠʤʘʥʦ ʩʠʛʥʘʣʠ ʚʽʜ ʚʫʛʣʝʚʦʜʥʽʚ ʫ ʛʨʘʥʽʪʘʭ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʥʘ ʧʦʚʝʨʭʥʽ 57 ʢʤ. ʎʽ 

ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʤʦʞʣʠʚʠʡ ʩʠʥʪʝʟ ʚʫʛʣʝʚʦʜʥʽʚ ʚ ʜʝʷʢʠʭ ʪʠʧʘʭ ʛʨʘʥʽʪʥʠʭ 

ʚʫʣʢʘʥʽʚ. ʆʙʩʪʝʞʝʥʽ ʜʽʣʷʥʢʠ ʫ ʨʘʡʦʥʘʭ ʨʦʟʪʘʰʫʚʘʥʥʷ ʛʨʘʥʽʪʥʠʭ ʤʘʩʠʚʽʚ ʧʦʧʦʚʥʶʶʪʴ 

ʙʘʟʫ ʦʙ'ʻʢʪʽʚ (ʛʨʘʥʽʪʥʠʭ ʚʫʣʢʘʥʽʚ), ʚ ̫ʢʠʭ ʻ ʫʤʦʚʠ ʜʣʷ ʩʠʥʪʝʟʫ ɺɺ. 

7. ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʥʘ ʜʝʷʢʠʭ ʜʽʣʷʥʢʘʭ ʚʽʜʛʫʢʠ ʚʽʜ ɺɺ ʬʽʢʩʫʚʘʣʠʩʷ ʪʘʢʦʞ ʟ 

ʽʥʪʝʨʚʘʣʽʚ ʟʥʘʭʦʜʞʝʥʥʷ ʫʣʴʪʨʘʤʘʬʽʯʥʠʭ ʧʦʨʽʜ. 

ɼʦʜʘʪʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʷʤʦʧʦʰʫʢʦʚʦʾ ʪʝʭʥʦʣʦʛʽʾ. ɼʦ 

ʚʠʱʝʚʠʢʣʘʜʝʥʦʛʦ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʧʨʦʙʘʮʽʾ ʯʘʩʪʦʪʥʦ-ʨʝʟʦʥʘʥʩʥʠʭ ʤʝʪʦʜʽʚ (ʗʢʠʤʯʫʢ ʠ 

ʜʨ., 2019(1); 2019(2); ʗʢʠʤʯʫʢ, ʂʦʨʯʘʛʠʥ, 2019(1-4); 2020) ʤʦʞʥʘ ʜʦʜʘʪʠ ʥʘʩʪʫʧʥʝ. 

1. ʏʘʩʪʦʪʥʦ-ʨʝʟʦʥʘʥʩʥʠʤʠ ʤʝʪʦʜʘʤʠ ʧʨʘʢʪʠʯʥʦ ʫ ʚʩʽʭ ʚʫʣʢʘʥʘʭ ʟ ʦʩʘʜʦʚʠʤʠ 

ʧʦʨʦʜʘʤʠ 1-6 ʛʨʫʧ, ʦʜʥʦʯʘʩʥʦ ʟ ʚʽʜʛʫʢʘʤʠ ʚʽʜ ɺɺ ʬʽʢʩʫʶʪʴʩʷ ʩʠʛʥʘʣʠ ʚʽʜ ʙʫʨʰʪʠʥʫ, ʫ 

ʪʦʤʫ ʯʠʩʣʽ ʡ ʫ ʨʘʡʦʥʽ ʤʝʞʽ 57 ʢʤ! ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʟʚʦʣʷʶʪʴ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, 

ʱʦ ʜʽʣʷʥʢʠ ʚʠʜʦʙʫʪʢʫ ʪʘ ʟʥʘʭʽʜʦʢ ʙʫʨʰʪʠʥʫ  ̒ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʜʣʷ ʧʦʰʫʢʽʚ ɺɺ. 

2. ʆʙʩʪʝʞʝʥʥʷ ʜʽʣʷʥʦʢ ʟ ʨʦʜʦʚʠʱʘʤʠ ʩʦʣʽ ʫ ʨʽʟʥʠʭ ʢʨʘʾʥʘʭ ʧʦʢʘʟʘʣʦ, ʱʦ ʚ ʾʭ 

ʤʝʞʘʭ ʪʘʢʦʞ ʨʝʻʩʪʨʫʶʪʴʩʷ ʩʠʛʥʘʣʠ ʥʘ ʯʘʩʪʦʪʘʭ ʥʘʬʪʠ. 

3. ʋ ʧʨʦʮʝʩʽ ʧʨʦʚʝʜʝʥʥʷ ʘʧʨʦʙʘʮʽʾ ʧʨʷʤʦʧʦʰʫʢʦʚʠʭ ʤʝʪʦʜʽʚ ʚʽʜʛʫʢʠ ʚʽʜ ɺɺ 

ʥʝʦʜʥʦʨʘʟʦʚʦ ʬʽʢʩʫʚʘʣʠʩʷ ʪʘʢʦʞ ʚ ʚʫʛʽʣʴʥʠʭ ʙʘʩʝʡʥʘʭ ʟ ʛʦʨʠʟʦʥʪʽʚ ʨʦʟʨʽʟʫ, ʱʦ 

ʟʘʣʷʛʘʶʪʴ ʥʠʞʯʝ ʚʫʛʣʝʥʦʩʥʠʭ ʧʣʘʩʪʽʚ (ʫ ʪʦʤʫ ʯʠʩʣʽ ʽ ʥʘ ʜʦʩʠʪʴ ʚʝʣʠʢʠʭ ʛʣʠʙʠʥʘʭ). 

4. ʇʨʘʢʪʠʯʥʦ ʥʘ ʚʩʽʭ ʦʙʩʪʝʞʝʥʠʭ ʜʽʣʷʥʢʘʭ ʚʠʜʠʤʦʾ ʚʦʜʥʝʚʦʾ ʜʝʛʘʟʘʮʽʾ 

ʟʘʨʝʻʩʪʨʦʚʘʥʽ ʚʽʜʛʫʢʠ ʚʽʜ ʙʘʟʘʣʴʪʽʚ. ʋ ʚʠʷʚʣʝʥʠʭ ʙʘʟʘʣʴʪʦʚʠʭ ʢʘʥʘʣʘʭ ʟ ʢʦʨʝʥʷʤʠ ʥʘ 

ʨʽʟʥʠʭ ʛʣʠʙʠʥʘʭ ʧʦʚʩʶʜʥʦ (ʤʘʡʞʝ ʫ ʚʩʴʦʤʫ ʽʥʪʝʨʚʘʣʽ ʨʝʻʩʪʨʘʮʽʾ ʙʘʟʘʣʴʪʽʚ) ʬʽʢʩʫʶʪʴʩʷ 

ʩʠʛʥʘʣʠ ʥʘ ʯʘʩʪʦʪʘʭ ʚʦʜʥʶ. 

5. ʅʘ ʦʢʨʝʤʠʭ ʜʽʣʷʥʢʘʭ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ (ʋʑ) ʟ ʽʥʪʝʨʚʘʣʫ ʤʽʞ ʚʝʨʭʥʽʤ ʪʘ 

ʥʠʞʥʽʤ ʰʘʨʘʤʠ ʛʨʘʥʽʪʽʚ ʬʽʢʩʫʶʪʴʩʷ ʩʠʛʥʘʣʠ ʚʽʜ ʦʩʘʜʦʚʠʭ ʪʘ ʤʝʪʘʤʦʨʬʽʯʥʠʭ ʧʦʨʽʜ, ʘ 

ʪʘʢʦʞ ʥʘʬʪʠ, ʢʦʥʜʝʥʩʘʪʫ, ʛʘʟʫ ʪʘ ʙʫʨʰʪʠʥʫ. 

6. ʅʘ ʩʫʰʽ ʪʘ ʚ ʤʦʨʩʴʢʠʭ ʘʢʚʘʪʦʨʽʷʭ ʚʠʷʚʣʝʥʦ ʯʠʩʣʝʥʥʽ ʜʽʣʷʥʢʠ (ʧʣʦʱʽ) 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʛʣʠʙʠʥʥʠʭ ʢʘʥʘʣʽʚ, ʟʘʧʦʚʥʝʥʠʭ ʦʩʘʜʦʚʠʤʠ ʪʘ ʤʘʛʤʘʪʠʯʥʠʤʠ ʧʦʨʦʜʘʤʠ 

ʨʽʟʥʠʭ ʪʠʧʽʚ, ʚ ʤʝʞʘʭ ʷʢʠʭ ʥʘ ʤʝʞʽ ʧʨʠʙʣʠʟʥʦ 68(69) ʢʤ ʡʜʝ ʬʦʨʤʫʚʘʥʥʷ ʚʦʜʠ! ɺʽʜʛʫʢʠ 

ʚʽʜ ɺɺ ʫ ʢʦʥʪʫʨʘʭ ʪʘʢʠʭ ʢʘʥʘʣʽʚ ʬʽʢʩʫʶʪʴʩʷ ʥʝ ʟʘʚʞʜʠ! 

7. ʏʘʩʪʦʪʥʦ-ʨʝʟʦʥʘʥʩʥʘ ʦʙʨʦʙʢʘ ʩʫʧʫʪʥʠʢʦʚʠʭ ʟʥʽʤʢʽʚ ʦʢʨʝʤʠʭ ʜʽʣʷʥʦʢ ʄʽʩʷʮʷ, 

ʄʘʨʩʫ ʪʘ ʽʥʰʠʭ ʧʣʘʥʝʪ ʉʦʥʷʯʥʦʾ ʩʠʩʪʝʤʠ ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ ʧʦʧʝʨʝʜʥʽ ʚʠʩʥʦʚʢʠ ʧʨʦ 

ʘʢʪʠʚʥʫ ʫʯʘʩʪʴ ʚʫʣʢʘʥʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʬʦʨʤʫʚʘʥʥʽ ʟʦʚʥʽʰʥʦʩʪʽ (ʧʦʚʝʨʭʥʽ) ʦʙʩʪʝʞʝʥʠʭ 

ʦʙ'ʻʢʪʽʚ ʉʦʥʷʯʥʦʾ ʩʠʩʪʝʤʠ.  

ɺʠʩʥʦʚʦʢ. ʈʝʟʫʣʴʪʘʪʠ ʤʘʩʰʪʘʙʥʦʾ ʘʧʨʦʙʘʮʽʾ ʤʦʙʽʣʴʥʠʭ ʧʨʷʤʦʧʦʰʫʢʦʚʠʭ ʤʝʪʦʜʽʚ 

ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʜʦʜʘʪʢʦʚʠʤʠ ʪʘ ʚʘʛʦʤʠʤʠ ʩʚʽʜʯʝʥʥʷʤʠ ʥʘ ʢʦʨʠʩʪʴ ʚʫʣʢʘʥʽʯʥʦʾ ʤʦʜʝʣʽ 

ʬʦʨʤʫʚʘʥʥʷ ʟʦʚʥʽʰʥʴʦʛʦ ʚʠʛʣʷʜʫ ʧʣʘʥʝʪ ʪʘ ʩʫʧʫʪʥʠʢʽʚ ʉʦʥʷʯʥʦʾ ʩʠʩʪʝʤʠ, ʘ ʪʘʢʦʞ 

ʨʦʜʦʚʠʱ ʨʫʜʥʠʭ ʪʘ ʛʦʨʶʯʠʭ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 

ʐʝʩʪʦʧʘʣʦʚ ɺ.ʄ., ʃʫʢʠʥ ɸ.ɽ., ɿʛʦʥʠʢ ɺ.ɸ., ʄʘʢʘʨʝʥʢʦ ɸ.ʅ., ʃʘʨʠʥ ʅ.ɺ., ɹʦʛʫʩʣʘʚʩʢʠʡ 
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ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʋʢʨʘʠʥʩʢʦʡ ʤʦʨʩʢʦʡ ʘʥʪʘʨʢʪʠʯʝʩʢʦʡ ʵʢʩʧʝʜʠʮʠʠ 2018 ʛ.: ʤʦʙʠʣʴʥʘʷ 

ʠʟʤʝʨʠʪʝʣʴʥʘʷ ʘʧʧʘʨʘʪʫʨʘ, ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʧʨʷʤʦʧʦʠʩʢʦʚʳʝ ʤʝʪʦʜʳ, ʥʦʚʳʝ 

ʨʝʟʫʣʴʪʘʪʳ. ɻʝʦʽʥʬʦʨʤʘʪʠʢʘ. 2019. ̄  1. ʉ. 5-27. 

ʗʢʠʤʯʫʢ ʅ.ɸ., ʂʦʨʯʘʛʠʥ ʀ.ʅ. ʀʥʪʝʛʨʘʣʴʥʘʷ ʦʮʝʥʢʘ ʩʪʨʫʢʪʫʨʳ ʥʝʢʦʪʦʨʳʭ ʚʫʣʢʘʥʦʚ ʠ 

ʢʠʤʙʝʨʣʠʪʦʚʳʭ ʪʨʫʙʦʢ ɿʝʤʣʠ. ɻʝʦʽʥʬʦʨʤʘʪʠʢʘ. 2019. ̄  1. ʉ. 28-38. 
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The results of additional studies at a site of well drilling for natural hydrogen in the state of 

Nebraska (USA) are presented. Promptly conducted experimental studies at the site with 

the Hoarty NE3 well with the implementation of a small number of instrumental 

measurement procedures generally confirm the conclusions, formulated in 2019 ï the  

probability of detecting accumulations (deposits) of natural hydrogen in commercial 

volumes at the drilling site is close to zero! In the accelerated mode of instrumental 

measurements, responses at hydrogen frequencies in the gas flame were not recorded. In 

local and large areas with a gas flame, signals were recorded at the frequencies of methane 

and phosphorus (yellow), which indicates the presence of oil and gas deposits in the cross-

section within the area with the well. Additional evidence in favor of this can be considered 

the fact of recording responses at the frequencies of methane-oxidizing bacteria within a 

larger area with a gas flame.  

 

ɸʇʈʆɹɸʎɯʗ ʇʈʗʄʆʇʆʐʋʂʆɺʀʍ ʄɽʊʆɼɯɺ ʅɸ ɼɯʃʗʅʎɯ ɹʋʈɯʅʅʗ 

ʇʆʐʋʂʆɺʆɰ ʉɺɽʈɼʆɺʀʅʀ ʅɸ ʇʈʀʈʆɼʅʀʁ ɺʆɼɽʅʔ ɺ ʉʐɸ 

 

ʗʢʠʤʯʫʢ ʄ.ɸ.1, ʂʦʨʯʘʛʽʥ ɯ.ʄ.2 

 

Introduction.  In 2019-2023, a significant number of experimental research in various 

regions of the globe has been carried out in order to test the frequency-resonance methods of 

satellite images and photographs processing and decoding (Yakymchuk at al., 2019(1)) , as 

well as to develop and improve methodology of their practical application during solving 

geological and geophysical exploration problems of various nature (Yakymchuk at al., 2019(1-

2); Yakymchuk, Korchagin, 2019). 

During the direct-prospecting methods testing, significant amounts of experimental 

research were carried out in areas of visible hydrogen degassing. In 2019, a survey was 

conducted on the site of the first exploratory well, Hoarty NE3, for natural hydrogen drilling 

in Nebraska (USA) by Natural Hydrogen Energy LLC (Naturalé). This report presents the 

results of additional instrumental measurements (experimental work) at the drilling site of this 

well. 

Research methods. Experimental reconnaissance studies are carried out using low-cost 

direct-prospecting technology, including modified methods of satellite and photo images 

frequency-resonance processing and decoding, vertical electric-resonance sounding 

(scanning) of cross-section and the method of integral assessment of the prospects for oil and 

gas (ore) potential of large prospecting blocks and local areas (Yakymchuk at al., 2019(1)). 

The individual components of the technology used are developed on the principles of 

ñsubstanceò paradigm of geophysical research, the essence of which is the search for a 

specific (required in each case) substance. The developed methods are based on the standing 

electric waves, discovered by Nikola Tesla in 1899 in deep horizons of the Earth. In modified 

versions of the methods of satellite images and photographs frequency-resonance processing, 

as well as cross-section vertical sounding (scanning), existing databases (sets, collections) of 

mailto:yakymchuk@gmail.com
mailto:korchagin.i.n@gmail.com
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sedimentary, metamorphic and igneous rocks 

(https://karpinskyinstitute.ru/ru/info/sprav/petro/petro-mobil.pdf), minerals and chemical 

elements are used. The peculiarities of the methods used, as well as the technique of 

instrumental measurements carrying out, are described in (Yakymchuk at al., 2019(1-2); 

Yakymchuk, Korchagin, 2019). 

On the Hoarty NE3 well testing for hydrocarbon inflows in 2023. The following 

information also deserves attention. 

The work carried out by the HyTerra Company (HyTerraé) at the Hoarty NE3 well in 

Geneva (Nebraska, USA) to test promising intervals for hydrogen has not yet been completed 

with the publication of information about the discovery of hydrogen accumulations in 

commercial volumes. Most likely, HyTerra will not continue further work on the well. 

To this we add that in 2019, frequency-resonance processing of a photograph from the 

well drilling site was carried out. Based on results of the photograph fragment (rectangular 

contour in Fig. 1) frequency-resonance processing, it was concluded that hydrogen 

accumulations in commercial volumes in the drilled well will not be detected. The drilling 

area is promising for hydrocarbon exploration. The results of processing were published in 

2019 (Yakymchuk at al., 2019(2)). Now we can state that these results have been confirmed 

by drilling. It is also advisable to pay attention to the time interval: 2019 ï 2023! 

Due to the lack of official information about the results of testing the Hoarty NE3 well, 

additional processing of several photographic images from its location was carried out at 

March 2024. The main goal of additional experimental work is to confirm the conclusions, 

formulated in 2019 about the absence of hydrogen accumulations in commercial volumes at 

the drilling site. 

Results of processing of the well testing site photographs. At the very beginning, let 

us note the following. Shown in Fig. 1 photograph from the drilling site was transferred to the 

authors of the experiments in 2019 by Academician of Ukraine National Academy of 

Sciences V.M. Shestopalov, author of publications on the problems of hydrogen prospecting 

and hydrogen degassing from the Earth, ((Shestopalov,2020) including).  

 

  
Figure 1 Photo image of the well drilling site in 

Nebraska (USA). 

Figure 2 Continuously burning gas 

seep at Chimaera, Turkey. 

 

During the experiments, photographs of the site with gas flares (Figs. 3 and 4) and 

photographs of samples of hydrogen, yellow phosphorus, methane-oxidizing bacteria, 

methane (Fig. 5), as well as gas seep with hydrogen in Chimaera (Turkey) (Fig. 2) which has 

been burning for over 2500 years were used. We also note that a limited number of 

instrumental measurement procedures were performed at well testing site. 

During frequency-resonance processing of photographic images in Fig. 3, together with 

photographs of phosphorus (Fig. 5b), methane-oxidizing bacteria (Fig. 5c) and methane (Fig. 

5d) separately, the common signals were recorded. And when processing photographic 

images in Fig. 3 together with the photograph in Fig. 2 common signals were not recorded for 

60 s of instrumental measurements. 


