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ʈɸɿʃʆʄʅɸʗ ʊɽʂʊʆʅʀʂɸ ʊɽʈʉʂʆ-ʂɸʉʇʀʁʉʂʆɻʆ ʇʈʆɻʀɹɸ:  

ʉʆʉʊʆʗʅʀɽ ʀɿʋʏɽʅʅʆʉʊʀ ʀ ʇʈʆɹʃɽʄʓ 
 

ʂʝʨʠʤʦʚ1,2 ʀ.ɸ., ɻʘʡʩʫʤʦʚ2 ʄ.ʗ., ɹʘʜʘʝʚ2 ʉ.ɺ. 

1ʀʥʩʪʠʪʫʪ ʬʠʟʠʢʠ ɿʝʤʣʠ ʠʤ. ʆ.ʖ. ʐʤʠʜʪʘ ʈɸʅ, ʛ. ʄʦʩʢʚʘ 
2ɸʢʘʜʝʤʠʷ ʥʘʫʢ ʏʝʯʝʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ, ʛ. ɻʨʦʟʥʳʡ 

 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʦ ʨʘʟʚʠʪʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʛʣʫʙʠʥʥʳʭ ʨʘʟʣʦʤʘʭʊʝʨʩʢʦïʂʘʩʧʠʡʩʢʦʛʦ ʧʨʦʛʠʙʘ (ʊʂʇ). 

ʆʪʤʝʯʘʝʪʩʷ ʢʘʢ ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʚʦʣʶʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ, ʨʘʟʣʦʤʳ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʢʘʢ ʩʣʦʞʥʦ ʧʦʩʪʨʦʝʥʥʳʝ ʦʙʲʝʤ-

ʥʳʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʪʝʣʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʠ ʜʠʥʘʤʠʯʝʩʢʠʭ 

ʚʦʟʜʝʡʩʪʚʠʡ. ʇʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʜʣʷ ʪʨʘʩʩʠʨʦʚʘʥʠʷ ʨʘʟʣʦʤʦʚ. ʆʪʤʝʯʘ-

ʝʪʩʷ, ʯʪʦ ʨʘʟʣʦʤʳ ʢʦʥʪʨʦʣʠʨʫʶʪ ʨʝʛʠʦʥʘʣʴʥʳʡ ʩʪʨʫʢʪʫʨʥʳʡ ʧʣʘʥ ʠ ʧʦ ʭʘʨʘʢʪʝʨʫ ʥʦʚʝʡʰʝʡ ʘʢʪʠʚʠʟʘʮʠʠ ʦʯʝʥʴ 

ʥʝʦʜʥʦʨʦʜʥʳ. ʀʭ ʚʢʣʘʜ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʣʘʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʘʟʣʠʯʝʥ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʥʝ ʪʦʣʴʢʦ ʠʥ-

ʪʝʨʚʘʣʘʤʠ ʠʭ ʘʢʪʠʚʠʟʘʮʠʠ ʚ ʢʘʞʜʳʡ ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ, ʥʦ ʠ ʜʠʥʘʤʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʢʦʥʢʨʝʪʥʳʭ ʨʘʟʣʦ-

ʤʦʚ, ʯʪʦ ʩʦʟʜʘʝʪ ʚʧʝʯʘʪʣʝʥʠʝ ʣʦʢʘʣʴʥʦʩʪʠ (ʬʨʘʛʤʝʥʪʘʨʥʦʩʪʠ) ʠʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ. ʇʨʝʜʣʦʞʝʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ 

ʜʘʣʴʥʝʡʰʝʤʫ ʠʟʫʯʝʥʠʶ ʨʘʟʣʦʤʥʦʡ ʪʝʢʪʦʥʠʢʠ ʊʂʇ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʝʦʣʦʛʠʷ, ʪʝʢʪʦʥʠʢʘ, ʨʘʟʣʦʤ, ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʧʦʣʝ, ʪʨʘʥʩʬʦʨʤʘʮʠʷ, ʘʥʦʤʘʣʠʷ, ʊʝʨʩʢʦ-

ʂʘʩʧʠʡʩʢʠʡ ʧʨʦʛʠʙ. 
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In article provides an overview of the changing ideas about deep faults, their terminology, classification and rank-

ing. It is noted that as a result of the evolution of representations, faults are presented as complexly constructed volumetric 

geological bodies as a result of rheological transformations as a result of kinematic and dynamic influences. The results of 

using the gravitational field for fault tracing are presented. It is noted that the faults control the regional structural plan and 

are very heterogeneous by the nature of the latest activation. Their contribution to the formation of the structural plan of 

the territory is different, which is due not only to the intervals of their activation in each time interval, but also to the dy-

namic features of specific faults, which creates the impression of locality (fragmentation) of their distribution. 

Key words: gelology, tectonics, fault, gravitational field, transformation, anomaly, Terec-Caspian trough. 

 

ɺʚʝʜʝʥʠʝ 

ʇʨʦʙʣʝʤʘ ʠʟʫʯʝʥʠʷ ʛʣʫʙʠʥʥʳʭ ʨʘʟʣʦʤʦʚ, ʢʘʢ ʠ ʜʨʫʛʠʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ, ʠʤʝʝʪ 

ʜʣʠʪʝʣʴʥʫʶ ʠ ʩʣʦʞʥʫʶ ʠʩʪʦʨʠʶ. ʇʝʨʚʳʝ ʩʚʝʜʝʥʠʷ ʦ ʨʘʟʣʦʤʘʭ ʠ ʠʭ ʟʥʘʯʝʥʠʠ ʧʦʷʚʠʣʠʩʴ ʚ 

ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʚ ʢʦʥʮʝ ʍIʍ ï ʥʘʯʘʣʝ ʍʍ ʚʚ. ʈʘʟʣʦʤʳ ʙʳʣʠ ʜʘʚʥʦ ʠʟʚʝʩʪʥʳ ʛʝʦʣʦʛʘʤ ʠ ʜʦ 

ʥʘʯʘʣʘ ʍʍ ʚ. ʧʦʜ ʵʪʠʤ ʪʝʨʤʠʥʦʤ ʧʦʜʨʘʟʫʤʝʚʘʣʠʩʴ ʩʢʣʘʜʢʠ ʨʘʟʣʠʯʥʦʛʦ ʪʠʧʘ ï ʩʙʨʦʩʳ, ʩʜʚʠʛʠ, 

ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʥʘʨʫʰʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʧʨʦʮʝʩʩ ʦʙʨʘʟʦʚʘʥʠʷ ʨʘʟʣʦʤʦʚ ʩʚʷʟʳʚʘʣʩʷ ʩ ʪʘʥʛʝʥʮʠ-

ʘʣʴʥʳʤʠ ʩʠʣʘʤʠ. ʉʯʠʪʘʣʦʩʴ, ʯʪʦ ʨʘʟʣʦʤ ï ʵʪʦ ʦʪʜʝʣʴʥʳʡ ʨʘʟʨʳʚ ʚ ʟʝʤʥʦʡ ʢʦʨʝ, ʚʜʦʣʴ ʢʦʪʦʨʦʛʦ 

ʧʨʦʠʩʭʦʜʠʪ ʟʘʤʝʪʥʦʝ ʩʤʝʱʝʥʠʝ ʧʦʨʦʜ [20]. ɹʦʣʴʰʘʷ ʟʘʩʣʫʛʘ ʚ ʦʪʢʨʳʪʠʠ ʠ ʠʟʫʯʝʥʠʠ ʨʘʟʣʦʤʦʚ 

ʧʨʠʥʘʜʣʝʞʠʪ ɸ.ɺ. ʂʘʨʧʠʥʩʢʦʤʫ, ʢʦʪʦʨʳʡ ʚʳʜʝʣʠʣ ʜʠʟʲʶʥʢʪʠʚʥʳʝ ʥʘʨʫʰʝʥʠʷ ʚ ɽʚʨʦʧʝʡʩʢʦʡ 

ʯʘʩʪʠ ʈʦʩʩʠʠ, ʢʦʪʦʨʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʦʩʷʪ ʝʛʦ ʠʤʷ (çʣʠʥʠʠ ʂʘʨʧʠʥʩʢʦʛʦè). ɺ.ɸ. ʆʙʨʫʯʝʚ 

ʧʠʩʘʣ çéʥʘʣʠʯʠʝ ʜʠʟʲʶʥʢʪʠʚʥʳʭ ʜʠʩʣʦʢʘʮʠʡ éʤʦʞʝʪ ʩʯʠʪʘʪʴʩʷ ʦʪʯʘʩʪʠ ʥʝʩʦʤʥʝʥʥʳʤ, ʦʪʯʘ-

ʩʪʠ ʚʝʩʴʤʘ ʚʝʨʦʷʪʥʳʤ ʥʘ ʚʩʝʤ ʛʨʦʤʘʜʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʦʪ ʊʠʭʦʛʦ ʦʢʝʘʥʘ ʜʦ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦ-

ʨʷéè. ɿʘʩʣʫʛʦʡ ɺ.ɸ. ʆʙʨʫʯʝʚʘ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʠʝ ʥʝʟʘʚʠʩʠʤʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʨʘʟʣʦʤʦʚ ʦʪ ʩʦʙ-

ʩʪʚʝʥʥʦ ʩʢʣʘʜʯʘʪʦʛʦ ʧʨʦʮʝʩʩʘ [2, 15, 30 ʠ ʜʨ.]. 



ʂʝʨʠʤʦʚ ʀ.ɸ., ɻʘʡʩʫʤʦʚ ʄ.ʗ., ɹʘʜʘʝʚ ʉ.ɺ. 

ʈɸɿʃʆʄʅɸʗ ʊɽʂʊʆʅʀʂɸ ʊɽʈʉʂʆ-ʂɸʉʇʀʁʉʂʆɻʆ ʇʈʆɻʀɹɸ: ʉʆʉʊʆʗʅʀɽ ʀɿʋʏɽʅʅʆʉʊʀ ʀ ʇʈʆɹʃɽʄʓ 
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ɼʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʨʘʟʣʦʤʘʭ ʧʦʣʫʯʠʣʠ ʚ ʨʘʙʦʪʘʭ ʘʤʝʨʠʢʘʥʩʢʦʛʦ ʛʝʦ-

ʣʦʛʘ ʋ. ʍʦʙʩʘ, ʢʦʪʦʨʳʡ ʚʧʝʨʚʳʝ ʚʚʝʣ ʧʦʥʷʪʠʝ çʣʠʥʝʘʤʝʥʪè, ʘ ʪʘʢʞʝ ʨʘʩʩʤʦʪʨʝʣ ʚʦʧʨʦʩ ʦ ʝʜʠʥ-

ʩʪʚʝ ʵʪʠʭ ʥʘʨʫʰʝʥʠʡ ʥʘ ʚʩʝʡ ɿʝʤʣʝ [18]. ʋ. ʍʦʙʩ ʩʯʠʪʘʣ, ʯʪʦ ʛʣʘʚʥʳʝ ʯʝʨʪʳ ʨʝʣʴʝʬʘ ʟʝʤʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʩʪʨʫʢʪʫʨʘ ʟʝʤʥʦʡ ʢʦʨʳ ʦʙʫʩʣʦʚʣʝʥʳ ʝʜʠʥʦʡ ʩʝʪʢʦʡ ʨʘʟʣʦʤʦʚ. ɺʧʦʩʣʝʜʩʪʚʠʠ 

ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʪʘʢʠʭ ʩʝʪʦʢ ʙʳʣʦ ʧʦʜʪʚʝʨʞʜʝʥʦ, ʠ ʦʥʠ ʧʦʣʫʯʠʣʠ ʥʘʟʚʘʥʠʝ ʨʝʛʤʘʪʠʯʝʩʢʠʭ. ʇʦ 

ʤʥʝʥʠʶ ʤʥʦʛʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʨʝʛʤʘʪʠʯʝʩʢʠʝ ʩʝʪʢʠ ʨʘʟʣʦʤʦʚ ʟʝʤʥʦʡ ʢʦʨʳ, ʢʘʢ ʧʣʘʪʬʦʨʤ, 

ʪʘʢ ʠ ʛʝʦʩʠʥʢʣʠʥʘʣʴʥʳʭ ʦʙʣʘʩʪʝʡ, ʥʝ ʠʤʝʶʪ ʧʨʠʥʮʠʧʠʘʣʴʥʦʛʦ ʨʘʟʣʠʯʠʷ, ʯʪʦ ʚʳʪʝʢʘʝʪ ʠ ʠʟ ʧʦ-

ʩʪʫʣʘʪʘ ʦ ʧʦʩʣʦʡʥʦ-ʛʣʳʙʦʚʦʤ ʩʪʨʦʝʥʠʠ ʟʝʤʥʦʡ ʢʦʨʳ [13-15, 21, 22 ʠ ʜʨ.]. 

ɺ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʨʘʙʦʪʘʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʪʦʛʦ ʚʨʝʤʝʥʠ ʦʪʤʝʯʘʣʘʩʴ ʚʘʞʥʘʷ ʨʦʣʴ ʨʘʟʣʦ-

ʤʦʚ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʢʣʘʜʯʘʪʦʩʪʠ ʠ ʜʨʫʛʠʭ ʬʦʨʤ ʨʝʣʴʝʬʘ. ɺ ʵʪʦʪ ʧʝʨʠʦʜ ɽ. ɸʥʜʝʨʩʦʥ ʫʩʪʘʥʦ-

ʚʠʣ, ʯʪʦ ʨʘʟʣʦʤʳ ʷʚʣʷʶʪʩʷ ʟʦʥʘʤʠ, ʩʚʷʟʘʥʥʳʤʠ ʩ ʧʦʣʷʤʠ ʥʘʧʨʷʞʝʥʠʡ, ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʘʶʪ ʚ 

ʟʝʤʥʦʡ ʢʦʨʝ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʨʘʟʣʠʯʥʳʭ ʩʠʣ. ɻ. ʐʪʠʣʣʝ ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʣ ʪ.ʥ. çʛʝʨʤʘʥʦʪʠʧʥʫʶè 

(ʩʘʢʩʦʥʩʢʫʶ) ʩʢʣʘʜʯʘʪʦʩʪʴ, ʚʳʜʝʣʠʚ ʚ ʥʝʡ ʜʚʘ ʪʠʧʘ ʩʪʨʫʢʪʫʨ ï ʩʙʨʦʩʦʚʦ-ʩʢʣʘʜʯʘʪʳʝ ʠ ʙʣʦʢʦ-

ʚʳʝ. ɻ. ɼʞʠʣʴʙʝʨʪ, ʠʟʣʦʞʠʣ ʪʝʦʨʠʶ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ʚ ʉʐɸ, ʦʙʲʷʩʥʷʷ 

ʦʩʦʙʝʥʥʦʩʪʠ ʠʭ ʩʪʨʦʝʥʠʷ ʧʨʦʷʚʣʝʥʠʝʤ ʩʙʨʦʩʦʚ [13, 15]. 

ɺ ʵʪʦ ʚʨʝʤʷ ʦʩʥʦʚʥʳʝ ʩʧʦʨʳ ʚʳʟʳʚʘʣ ʥʝ ʩʘʤ ʬʘʢʪ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʨʘʟʣʦʤʦʚ, ʘ ʚʳʜʝʣʝʥʠʝ ʨʘʟ-

ʣʦʤʦʚ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʝʜʠʥʠʮ, ʚʦʧʨʦʩʳ ʠʭ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ. 

ɺ ʧʝʨʠʦʜ 30ï40 ʛʛ. ʍʍ ʩʪʦʣʝʪʠʷ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʚʦʟʥʠʢʣʘ ʦʩʪʨʘʷ ʧʦʣʝʤʠʢʘ ʚ ʨʝʘʣʴʥʦʩʪʠ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʚʳʜʝʣʝʥʠʷ ʨʘʟʣʦʤʦʚ. 

ʀʟʚʝʩʪʥʳʝ ʛʝʦʣʦʛʠ ʠ ʪʝʢʪʦʥʠʩʪʳ ɸ.ɼ. ɸʨʭʘʥʛʝʣʴʩʢʠʡ, ʅ.ʉ. ʐʘʪʩʢʠʡ ʚ ʦʩʥʦʚʥʦʤ ʨʘʟʨʘʙʘ-

ʪʳʚʘʣʠ ʧʨʦʙʣʝʤʳ ʩʪʨʦʝʥʠʷ ʜʨʝʚʥʠʭ ʠ ʤʦʣʦʜʳʭ ʧʣʘʪʬʦʨʤ. ɺʧʦʩʣʝʜʩʪʚʠʠ ʠʜʝʠ ʦ ʚʝʜʫʱʝʡ ʨʦʣʠ 

ʚʝʨʪʠʢʘʣʴʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ ʙʳʣʠ ʠʤʠ ʧʝʨʝʥʝʩʝʥʳ ʥʘ ʩʢʣʘʜʯʘʪʳʝ ʩʦʦʨʫʞʝʥʠʷ  [15, 

28, 30]. 

ʇʝʨʚʳʝ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʫʙʣʠʢʘʮʠʠ, ʧʦʩʚʷʱʝʥʥʳʝ ʵʪʦʡ ʧʨʦʙʣʝʤʝ, ʩʚʷʟʘʥʳ ʩ ʠʤʝʥʘʤʠ ɸ.ɼ. 

ɸʨʭʘʥʛʝʣʴʩʢʦʛʦ, ɸ.ɸ. ɹʦʨʠʩʷʢʘ, ɸ.ɸ. ɹʣʦʭʠʥʘ, ʀ.ɻ. ʂʫʟʥʝʮʦʚʘ, ɺ.ɸ. ʅʠʢʦʣʘʝʚʘ, ɺ.ʅ. ʆʛʥʝʚʘ, 

ʅ.ʄ. ʉʠʥʠʮʳʥʘ, ɸ.ʃ. ʗʥʰʠʥʘ [1, 2, 4, 15] ʠ ʜʨ., ʦʢʘʟʘʚʰʠʭ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʬʦʨʤʠʨʦ-

ʚʘʥʠʝ ʚʟʛʣʷʜʦʚ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʫʯʝʥʳʭ, ʨʘʟʚʠʚʘʚʰʠʭ ʠʜʝʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʨʘʟʣʦʤʘʤʠ ʠ ʧʝʨʝʤʝ-

ʱʝʥʠʷʤʠ ʙʣʦʢʦʚ ʟʝʤʥʦʡ ʢʦʨʳ.ʊʘʢ, ʨʘʟʣʦʤʳ ʥʘʰʣʠ ʩʚʦʝ ʦʪʨʘʞʝʥʠʝ ʚ ʦʜʥʦʡ ʠʟ ʧʝʨʚʳʭ ʩʝʨʴʝʟ-

ʥʳʭ ʨʘʙʦʪ ʪʦʛʦ ʚʨʝʤʝʥʠ ï ʥʘ ʧʝʨʚʦʡ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʢʘʨʪʝ ʂʘʟʘʭʩʪʘʥʘ, ʩʦʩʪʘʚʣʝʥʥʦʡʅ.ɻ. ʂʠʩʩʠ-

ʥʳʤ, ʛʜʝ ʦʪʤʝʯʝʥʳ ʨʘʟʣʦʤʳ, ʨʘʟʜʝʣʷʶʱʠʝ ʢʨʫʧʥʳʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ. ɺ ʙʦʣʝʝ ʧʦʟʜʥʠʭ 

ʨʘʙʦʪʘʭ ʦʥ ʦʪʤʝʯʘʣ: çéʞʝʩʪʢʠʡ ʩʫʙʩʪʨʘʪ ʜʨʝʚʥʝʛʦ ʧʘʣʝʦʟʦʷ ʠ ʜʦʢʝʤʙʨʠʷ ʥʝ ʩʛʠʙʘʣʩʷ, ʘ ʠʩʧʳ-

ʪʳʚʘʣ ʧʝʨʝʤʝʱʝʥʠʷ ʠ ʧʦʜʚʠʞʢʠ ʧʦ ʨʘʟʣʦʤʘʤè [26]. 

ʈʦʣʴ ʚʝʨʪʠʢʘʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʧʦ ʨʘʟʣʦʤʘʤ ʦʪʤʝʯʘʣʘʩʴ ʀ.ɻ. ʂʫʟʥʝʮʦʚʳʤ ʚ 1938 ʛ. ʥʘ ʧʨʠ-

ʤʝʨʝ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ. ʉʦʚʨʝʤʝʥʥʫʶ ʩʪʨʫʢʪʫʨʫ ʩʢʣʘʜʯʘʪʦʛʦ ʩʦʦʨʫʞʝʥʠʷ ʂʘʚʢʘʟʘ ʦʥ ʦʙʲʷʩʥʷʣ 

çéʜʣʠʪʝʣʴʥʳʤʠ ʠ ʯʘʩʪʦ ʚʩʪʨʝʯʥʳʤʠ ʚʝʨʪʠʢʘʣʴʥʳʤʠ ʧʝʨʝʤʝʱʝʥʠʷʤʠ ʧʦ ʨʘʟʣʦʤʘʤè. 

ɺʘʞʥʳʤ ʜʦʩʪʠʞʝʥʠʝʤ ʵʪʦʛʦ ʚʨʝʤʝʥʠ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʪʦ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʛʣʳʙʦʚʦʤ 

ʩʪʨʦʝʥʠʠ ʧʝʨʝʨʦʩʣʦ ʚ ʦʙʱʝʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʜʠʩʢʨʝʪʥʦʤ, ʤʦʟʘʠʯʥʦʤ ʩʪʨʦʝʥʠʠ ʥʝ ʪʦʣʴʢʦ 

ʧʣʘʪʬʦʨʤ, ʥʦ ʠ ʟʝʤʥʦʡ ʢʦʨʳ ʚ ʮʝʣʦʤ. 

ʆʜʥʘʢʦ ʭʘʨʘʢʪʝʨʥʦʡ ʯʝʨʪʦʡ ʵʪʦʛʦ ʧʝʨʠʦʜʘ ʙʳʣʘ ʢʨʘʡʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʜʚʠʞʝʥʠʷʭ ʚ 

ʨʘʟʣʦʤʘʭ. ʄʥʦʛʠʝ ʘʚʪʦʨʳ, ʦʪʤʝʯʘʚʰʠʝ ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʩʤʝʱʝʥʠʡ ʧʦ ʨʘʟʣʦʤʘʤ, ʦʪʨʠ-

ʮʘʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʚʝʨʪʠʢʘʣʴʥʳʭ ʧʝʨʝʤʝʱʝʥʠʡ ʠ ʥʘʦʙʦʨʦʪ. 

ɺ 40ï50-ʝ ʛʛ. ʦʪʥʦʰʝʥʠʝ ʢ ʨʘʟʣʦʤʘʤ ʨʝʟʢʦ ʠʟʤʝʥʠʣʦʩʴ ʠ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʦʜ ʚʣʠʷʥʠʝʤ 

ʪʨʫʜʦʚ ʨʫʩʩʢʠʭ ʫʯʝʥʳʭ ɸ.ɺ. ʇʝʡʚʝ, ʅ.ʉ. ʐʘʪʩʢʦʛʦ, ɸ.ʅ. ɿʘʚʘʨʠʮʢʦʛʦ.ʇʝʡʚʝ ɸ.ɺ., ʙʳʣ ʦʜʥʠʤ 

ʠʟ ʧʝʨʚʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʦʮʝʥʠʚʰʠʤ ʠʭ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʩʪʨʫʢʪʫʨʳ ʟʝʤʥʦʡ ʢʦʨʳ ʠ ʚ ʦʙʨʘʟʦ-

ʚʘʥʠʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ. ʆʥ ʚʧʝʨʚʳʝ ʚ 1945 ʛ. ʚʚʝʣ ʧʦʥʷʪʠʝ çʛʣʫʙʠʥʥʳʡ 

ʨʘʟʣʦʤè, ʧʦʜ ʢʦʪʦʨʳʤ ʧʦʜʨʘʟʫʤʝʚʘʣ: ç...ʛʣʫʙʠʥʥʳʝ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʣʠʥʠʠ ʜʠʟʲʶʥʢʪʠʚʥʦʛʦ ʭʘ-

ʨʘʢʪʝʨʘ, ʚʳʪʷʥʫʪʳʝ ʥʘ ʤʥʦʛʠʝ ʩʦʪʥʠ ʢʠʣʦʤʝʪʨʦʚ ʠ ʨʘʟʜʝʣʷʶʱʠʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦ ʜʚʠʞʫʱʠʝ-

ʩʷ ʩʝʛʤʝʥʪʳ ʟʝʤʥʦʡ ʢʦʨʳ. ʆʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʠ ʫʥʘʩʣʝʜʦʚʘʥʥʦʩʪʴʶ ʨʘʟʚʠ-

ʪʠʷ, ʟʥʘʯʠʪʝʣʴʥʦʡ ʛʣʫʙʠʥʦʡ ʟʘʣʦʞʝʥʠʷ ʠ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʚʷʟʴʶ ʩ ʬʦʨʤʘʮʠʷʤʠ ʛʦʨʥʳʭ ʧʦʨʦʜéè 
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[21]. ʇʦ ʤʥʝʥʠʶ ɸ.ɺ. ʇʝʡʚʝ, ʛʣʫʙʠʥʥʳʝ ʨʘʟʣʦʤʳ ʦʪʥʦʩʷʪʩʷ ʢ ʨʘʟʨʷʜʫ ʜʨʝʚʥʠʭ ʜʦʩʢʣʘʜʯʘʪʳʭ 

ʩʪʨʫʢʪʫʨ. ɼʦ ʵʪʦʛʦ ʚʨʝʤʝʥʠ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʨʘʟʣʦʤʦʚ ʨʘʩʩʤʘʪʨʠʚʘʣʦʩʴ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʟʘʚʠʩʷ-

ʱʠʤ ʦʪ ʩʢʣʘʜʯʘʪʳʭ ʧʨʦʮʝʩʩʦʚ. 

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʛʣʫʙʠʥʥʳʭ ʨʘʟʣʦʤʦʚ ɸ.ɺ. ʇʝʡʚʝ ʧʨʝʜʣʦʞʠʣ ʠʟʫʯʘʪʴ ʩʦʩʪʘʚ ʠ ʤʦʱʥʦʩʪʴ 

ʦʩʘʜʦʯʥʳʭ ʠ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʬʦʨʤʘʮʠʡ, ʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʦ ʚʨʝʤʝʥʠ ʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʬʦʨʤʫ 

ʟʘʣʝʛʘʥʠʷ ʩʣʦʝʚ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ. ʈʝʰʘʶʱʠʤ ʬʘʢ-

ʪʦʨʦʤ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʤ ʦ ʛʣʫʙʠʥʥʦʩʪʠ ʨʘʟʣʦʤʘ, ʦʥ ʩʯʠʪʘʣ ʩʚʷʟʴ ʩ ʤʘʛʤʘʪʠʟʤʦʤ ʠ ʨʘʟʤʝʱʝ-

ʥʠʝʤ ʨʫʜʦʥʦʩʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ çéʙʣʦʢʠ ʟʝʤʥʦʡ ʢʦʨʳ, ʨʘʟʜʝʣʝʥʥʳʝ ʛʣʫʙʠʥʥʳʤʠ ʨʘʟʣʦʤʘ-

ʤʠ, ʚʳʨʘʞʝʥʳ ʚ ʪʝʢʪʦʥʠʯʝʩʢʦʤ ʨʝʣʴʝʬʝ, ʯʪʦ ʠ ʦʧʨʝʜʝʣʷʝʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʟʤʝʱʝʥʠʝ ʪʠʧʦʚ 

ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ ʠ ʠʭ ʤʦʱʥʦʩʪʝʡéè. 

ɺ ʵʪʦ ʞʝ ʚʨʝʤʷ ʩʪʘʥʦʚʠʪʩʷ ʨʝʰʘʶʱʠʤ ʤʥʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʨʘʟʣʦʤʳ ʷʚʣʷʶʪʩʷ ʚʘʞʥʝʡʰʠʤʠ 

ʠ ʦʙʷʟʘʪʝʣʴʥʳʤʠ ʩʪʨʫʢʪʫʨʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʟʝʤʥʦʡ ʢʦʨʳ. ʇʦ ʤʥʝʥʠʶ ɸ.ɺ. ʇʝʡʚʝ, çéʥʘʣʠʯʠʝ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʠ ʪʝʩʥʦʡ ʩʚʷʟʠ ʛʣʫʙʠʥʥʳʭ ʨʘʟʣʦʤʦʚ ʩ ʨʘʟʚʠʪʠʝʤ ʛʝʦʩʠʥʢʣʠʥʘʣʝʡ ʠ ʛʝʦʘʥʪʠʢʣʠ-

ʥʘʣʝʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʛʝʥʝʪʠʯʝʩʢʦʡ ʩʚʷʟʠ ʵʪʠʭ ʩʪʨʫʢʪʫʨ ʩ ʧʦʷʚʣʝʥʠʝʤ ʠ ʨʘʟʚʠʪʠʝʤ ʛʣʫʙʠʥ-

ʥʳʭ ʨʘʟʣʦʤʦʚéè [22]. 

ʇʨʘʢʪʠʯʝʩʢʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʨʘʙʦʪʘʤʠ ɸ.ɺ. ʇʝʡʚʝ ʧʦʷʚʠʣʘʩʴ ʨʘʙʦʪʘ ʅ.ʉ. ʐʘʪʩʢʦʛʦ [30], 

ʚ ʢʦʪʦʨʦʡ ʦʥ ʩʚʷʟʘʣ ʨʘʟʣʦʤʳ ʩ ʨʘʟʚʠʪʠʝʤ ʚʘʞʥʝʡʰʠʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ʣʠʪʦʩʬʝʨʳ. ʅʘ 

ʧʨʠʤʝʨʝ ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʠ ʋʨʘʣʘ ʝʤʫ ʫʜʘʣʦʩʴ ʧʦʢʘʟʘʪʴ, ʯʪʦ ʦʜʠʥ ʨʘʟʣʦʤ 

ʧʝʨʝʩʝʢʘʝʪ ʧʣʘʪʬʦʨʤʫ ʠ ʛʦʨʥʦ-ʩʢʣʘʜʯʘʪʫʶ ʦʙʣʘʩʪʴ. ɺ ʙʦʣʝʝ ʧʦʟʜʥʠʭ ʨʘʙʦʪʘʭ ʅ.ʉ. ʐʘʪʩʢʦʛʦ 

ʟʘʪʨʦʥʫʪ ʪʘʢʞʝ ʚʦʧʨʦʩ ʦ ʩʚʷʟʠ ʨʘʟʣʦʤʦʚ ʛʣʫʙʦʢʠʭ ʠ ʩʚʝʨʭʛʣʫʙʦʢʠʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. 

ʈʘʙʦʪʳ ɸ.ɺ. ʇʝʡʚʝ, ʅ.ʉ. ʐʘʪʩʢʦʛʦ, ɸ.ʅ. ɿʘʚʘʨʠʮʢʦʛʦ ʚʳʟʚʘʣʠ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ. ʆʜʥʘʢʦ 

ʥʝ ʚʩʝ ʛʝʦʣʦʛʠ ʧʨʠʟʥʘʚʘʣʠ ʫʯʝʥʠʝ ʦ ʨʘʟʣʦʤʘʭ. ʊʘʢʠʝ ʘʚʪʦʨʠʪʝʪʳ, ʢʘʢ ɺ.ɺ. ɹʝʣʦʫʩʦʚ, ɹ.ɸ. ʇʝʪ-

ʨʫʰʝʚʩʢʠʡ, ʠ ʥʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ ʘʚʪʦʨʳ ʧʨʠʜʘʚʘʣʠ ʛʣʫʙʠʥʥʳʤ ʨʘʟʣʦʤʘʤ ʜʦʚʦʣʴʥʦ ʦʛʨʘʥʠʯʝʥ-

ʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʩʪʨʫʢʪʫʨʝ ʟʝʤʥʦʡ ʢʦʨʳ. ʇʦ ʤʥʝʥʠʶ ɺ.ɺ. ɹʝʣʦʫʩʦʚʘ, çéʨʘʟʣʦʤʳ ʥʝʣʴʟʷ ʨʘʩ-

ʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʚʝʜʫʱʠʝ ʵʣʝʤʝʥʪʳ ʩʪʨʦʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʛʝʦʩʠʥʢʣʠʥʘʣʝʡéè, ʠ ʦʥ ʦʪʥʦʩʠʣ ʠʭ ʢ 

ʢʘʪʝʛʦʨʠʠ çʦʩʦʙʳʭ ʪʨʝʱʠʥè, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʣʝʙʘʪʝʣʴʥʳʭ ʜʚʠʞʝʥʠʡ [3].  

ʈʘʟʚʠʪʠʝ ʠʜʝʡ ʫʯʝʥʠʷ ʦ ʨʘʟʣʦʤʘʭ ʚʳʟʚʘʣʦ ʦʩʪʨʫʶ ʧʦʣʝʤʠʢʫ ʚ ʩʨʝʜʝ ʪʝʢʪʦʥʠʩʪʦʚ ʠ ʚ ʦʙ-

ʱʝʤ ʛʝʦʣʦʛʦʚ, ʦʜʥʘʢʦ ʙʦʨʴʙʘ ʠʜʝʡ ʩʢʣʦʥʷʣʘʩʴ ʚ ʧʦʣʴʟʫ ʫʯʝʥʠʷ ʦ ʨʘʟʣʦʤʘʭ ʚ ʧʦʥʠʤʘʥʠʠ ɸ.ɺ. 

ʇʝʡʚʝ ʠ ʝʛʦ ʝʜʠʥʦʤʳʰʣʝʥʥʠʢʦʚ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʤʥʦʛʠʝ ʧʨʦʪʠʚʥʠʢʠ ʛʣʘʚʝʥʩʪʚʫʶʱʝʡ ʨʦʣʠ ʨʘʟ-

ʣʦʤʦʚ ʚ ʨʘʟʚʠʪʠʠ ʟʝʤʥʦʡ ʢʦʨʳ ʠʟʤʝʥʠʣʠ ʩʚʦʝ ʤʥʝʥʠʝ, ʪʘʢ ɺ.ɺ. ɹʝʣʦʫʩʦʚ ʫʞʝ ʚ 1962 ʛ. ʧʠʩʘʣ: 

çéʥʝʚʦʟʤʦʞʥʦ ʩʦʤʥʝʚʘʪʴʩʷ ʚ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʨʘʟʣʦʤʦʚ, ʦʙʨʘʟʫʶʱʠʭ ʪʦ, ʯʪʦ ʤʦʞʥʦ ʥʘʟʚʘʪʴ 

ʜʝʣʠʤʦʩʪʴʶ ʟʝʤʥʦʡ ʢʦʨʳéè. 

ʂʘʯʝʩʪʚʝʥʥʦ ʥʦʚʳʡ ʵʪʘʧ ʚ ʠʟʫʯʝʥʠʠ ʨʘʟʣʦʤʦʚ ʥʘʯʘʣʩʷ ʩ 60-ʭ ʛʛ. ʍʍ ʚ. ʀʩʩʣʝʜʦʚʘʥʠʷ ɸ.ɺ. 

ʇʝʡʚʝ, ʅ.ʉ. ʐʘʪʩʢʦʛʦ ʠ ʜʨ. ʚʳʟʚʘʣʠ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʫ ʛʝʦʣʦʛʦʚ. ʂ ʵʪʦʤʫ ʚʨʝʤʝʥʠ ʦʪʥʦʩʠʪʩʷ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʫʙʣʠʢʘʮʠʡ, ʧʦʩʚʷʱʝʥʥʳʭ ʧʨʦʙʣʝʤʝ ʠʟʫʯʝʥʠʷ ʨʘʟʣʦʤʦʚ ʠ ʩʚʷʟʘʥʥʳʭ ʩ 

ʠʤʝʥʘʤʠ ɺ.ɸ. ɸʧʨʦʜʦʚʘ, ʅ.ɸ. ɹʝʣʷʚʩʢʦʛʦ, ɸ.ɸ. ɹʦʨʠʩʦʚʘ, ɺ.ʂ. ɻʘʚʨʠʰʘ, ʇ.ɼ. ɻʘʤʢʨʝʣʠʜʟʝ, ʈ.ɸ. 

ɻʘʨʝʮʢʦʛʦ, ɽ.ɽ. ʄʠʣʘʥʦʚʩʢʦʛʦ, ʖ.ɸ. ʂʦʩʳʛʠʥʘ, ʄ.ɺ. ʄʫʨʘʪʦʚʘ, ɽ.ɺ. ʇʘʚʣʦʚʩʢʦʛʦ, ɼ.ʇ. ʈʝʟʚʦʡ, 

ʃ.ʅ. ʈʦʟʘʥʦʚʘ, ɸ.ʀ. ʉʫʚʦʨʦʚʘ, ɺ.ɽ. ʍʘʠʥʘ, ʀ.ʀ. ʏʝʙʘʥʝʥʢʦ, ɸ.ʃ. ʗʥʰʠʥʘ ʠ ʜʨ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʜʥʘ 

ʤʠʨʦʚʦʛʦ ʦʢʝʘʥʘ ʜʦʙʘʚʠʣʠ ʥʦʚʳʝ ʬʘʢʪʳ ʚ ʧʦʣʴʟʫ ʨʘʟʣʦʤʦʚ, ʙʳʣʘ ʦʪʢʨʳʪʘ ʛʣʦʙʘʣʴʥʘʷ ʨʠʬʪʦʚʘʷ 

ʩʠʩʪʝʤʘ ʠ ʦʧʝʨʷʶʱʠʝ ʝʝ ʨʘʟʣʦʤʳ, ʧʦʣʫʯʝʥʳ ʥʦʚʳʝ ʜʘʥʥʳʝ ʧʦ ʟʦʥʘʤ ʩʫʙʜʫʢʮʠʡ. 

ʉʠʩʪʝʤʘʪʠʟʠʨʫʷ ʛʣʫʙʠʥʥʳʝ ʨʘʟʣʦʤʳ, ɸ.ɺ. ʇʝʡʚʝ ʚʳʜʝʣʠʣ ʩʨʝʜʠ ʥʠʭ ʨʘʟʣʦʤʳ ʧʣʘʪʬʦʨʤ, 

ʢʨʘʝʚʳʭ ʧʨʦʛʠʙʦʚ ʠ ʛʝʦʩʠʥʢʣʠʥʘʣʴʥʳʭ ʦʙʣʘʩʪʝʡ ʠ ʨʘʟʣʠʯʘʣ ʠʭ ʧʦ ʜʣʠʪʝʣʴʥʦʩʪʠ ʨʘʟʚʠʪʠʷ, ʛʣʫ-

ʙʠʥʝ ʟʘʣʦʞʝʥʠʷ, ʤʦʨʬʦʣʦʛʠʠ, ʭʘʨʘʢʪʝʨʫ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʜʚʠʞʝʥʠʡ ʩʦʧʨʷʞʝʥʥʳʭ ʙʣʦʢʦʚ, ʦʩʦ-

ʙʝʥʥʦʩʪʷʤ ʠʥʪʨʫʟʠʡ, ʵʬʬʫʟʠʡ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤʠ, ʭʘʨʘʢʪʝʨʫ 

ʧʨʠʨʘʟʣʦʤʥʳʭ ʠ ʤʝʞʨʘʟʣʦʤʥʳʭ ʜʠʩʣʦʢʘʮʠʡ ʚ ʚʝʨʭʥʝʤ ʩʪʨʫʢʪʫʨʥʦʤ ʵʪʘʞʝ, ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʙʦʣʝʝ ʜʨʝʚʥʠʤ ʩʪʨʫʢʪʫʨʘʤ ʠ ʜʨʫʛʠʤ ʧʨʠʟʥʘʢʘʤ [21]. 

ʉʨʝʜʠ ʛʣʫʙʠʥʥʳʭ ʨʘʟʣʦʤʦʚ, ʩʯʠʪʘʣ ɸ.ɺ. ʇʝʡʚʝ, ʠʤʝʶʪʩʷ ʛʨʫʧʧʳ ʩʦʧʦʜʯʠʥʝʥʥʳʭ ʨʘʟʣʦ-

ʤʦʚ ï ʛʣʘʚʥʳʭ ʠ ʜʦʯʝʨʥʠʭ, ʩʚʷʟʳʚʘʶʱʠʭʩʷ ʚ ʝʜʠʥʦʝ ʮʝʣʦʝ, ʘ ʧʝʨʝʤʝʱʝʥʠʷ ʙʣʦʢʦʚ ʬʫʥʜʘʤʝʥʪʘ 

ʧʦ ʦʛʨʘʥʠʯʠʚʘʶʱʠʤ ʠʭ ʨʘʟʣʦʤʘʤ ʩʚʦʜʷʪʩʷ ʢ ʪʨʝʤ ʛʣʘʚʥʳʤ ʪʠʧʘʤ: ʩʙʨʦʩʘʤ, ʥʘʜʚʠʛʘʤ ʠ ʩʜʚʠ-



ʂʝʨʠʤʦʚ ʀ.ɸ., ɻʘʡʩʫʤʦʚ ʄ.ʗ., ɹʘʜʘʝʚ ʉ.ɺ. 

ʈɸɿʃʆʄʅɸʗ ʊɽʂʊʆʅʀʂɸ ʊɽʈʉʂʆ-ʂɸʉʇʀʁʉʂʆɻʆ ʇʈʆɻʀɹɸ: ʉʆʉʊʆʗʅʀɽ ʀɿʋʏɽʅʅʆʉʊʀ ʀ ʇʈʆɹʃɽʄʓ 
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ʛʘʤ. ʆʥ ʚʳʩʢʘʟʘʣ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʥʘʨʷʜʫ ʩ ʨʘʜʠʘʣʴʥʳʤʠ ʠ ʪʘʥʛʝʥʮʠʘʣʴʥʳʭ 

ʜʚʠʞʝʥʠʡ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʧʦ ʛʣʫʙʠʥʥʳʤ ʪʘʥʛʝʥʮʠʘʣʴʥʳʤ ʨʘʟʣʦʤʘʤ. ʇʦ ʝʛʦ ʤʥʝʥʠʶ, ʦʥʠ ʧʦʷʚ-

ʣʷʶʪʩʷ ʚ ʨʘʟʥʦʝ ʚʨʝʤʷ ʠ ʥʘ ʨʘʟʣʠʯʥʦʡ ʛʣʫʙʠʥʝ, ʛʜʝ ʧʨʠ ʵʪʦʤ ʚʦʟʥʠʢʘʶʪ ʤʘʛʤʘʪʠʯʝʩʢʠʝ ʦʯʘʛʠ 

ʠʣʠ ʙʘʩʩʝʡʥʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʦʚʝʨʭʥʦʩʪʴʶ ʟʝʤʥʦʡ ʢʦʨʳ ʨʘʜʠʘʣʴʥʳʤʠ ʨʘʟʣʦʤʘʤʠ. 

ɺ 60ï70-ʝ ʛʛ. ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʚ ʠʟʫʯʝʥʠʠ ʨʘʟʣʦʤʦʚ ʩʚʷʟʘʥʦ ʩ ʩʤʝʱʝʥʠʝʤ ʘʢʮʝʥʪʘ ʚ 

ʠʭ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚ ʩʪʦʨʦʥʫ ʠʟʫʯʝʥʠʷ ʠʭ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʕʪʦ 

ʧʦʪʨʝʙʦʚʘʣʦ ʧʝʨʝʩʤʦʪʨʘ ʩʫʱʝʩʪʚʫʶʱʠʭ ʬʦʨʤʫʣʠʨʦʚʦʢ, ʠ ɸ.ɺ. ʇʝʡʚʝ ʧʨʝʜʣʦʞʠʣ ʩʣʝʜʫʶʱʫʶ: 

çéʛʣʫʙʠʥʥʳʝ ʨʘʟʣʦʤʳ ï ʤʦʨʬʦʣʦʛʠʯʝʩʢʠ ʚʳʜʝʨʞʘʥʥʳʝ, ʜʣʠʪʝʣʴʥʦ ʨʘʟʚʠʚʘʶʱʠʝʩʷ, ʚʝʨʪʠ-

ʢʘʣʴʥʳʝ, ʥʘʢʣʦʥʥʳʝ ʠʣʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʛʣʫʙʠʥʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ 

ʛʦʨʥʳʭ ʤʘʩʩéè. ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʜʘʥʥʳʝ ʦ ʧʣʘʩʪʠʯʝʩʢʦʤ ʪʝʯʝʥʠʠ ʛʦʨʥʳʭ ʧʦʨʦʜ ʧʨʠ ʛʦʨʠʟʦʥ-

ʪʘʣʴʥʳʭ ʜʚʠʞʝʥʠʷʭ ʙʣʦʢʦʚ (ʥʘʣʠʯʠʝ ʚ ʟʦʥʘʭ ʢʨʫʧʥʳʭ ʥʘʜʚʠʛʦʚ ʧʦʨʦʜ ʫʣʴʪʨʘʦʩʥʦʚʥʦʛʦ ʩʦʩʪʘʚʘ 

ʠ ʜʨ.) ʧʦʟʚʦʣʠʣʠ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʜʣʠʪʝʣʴʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʠ ʚʦʟʦʙʥʦʚʣʝʥʠʝ ʜʚʠʞʝʥʠʡ 

ʧʦ ʨʘʟʣʦʤʘʤ ʷʚʣʷʶʪʩʷ ʪʘʢʞʝ ʧʨʠʟʥʘʢʘʤʠ ʠʭ ʛʣʫʙʠʥʥʦʩʪʠ. 

ʆʙʱʘʷ ʩʪʨʫʢʪʫʨʘ ʟʝʤʥʦʡ ʢʦʨʳ ʢ ʵʪʦʤʫ ʚʨʝʤʝʥʠ ʩʪʘʣʘ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʧʦʩʣʦʡʥʦ-

ʛʣʳʙʦʚʘʷ, ʧʨʠ ʚʝʜʫʱʝʡ ʨʦʣʠ ʛʣʫʙʠʥʥʳʭ ʧʦʜʢʦʨʦʚʳʭ ʜʚʠʞʝʥʠʡ ʠ ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʵʪʦʤ ʪʘʥ-

ʛʝʥʮʠʘʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ. 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʨʘʟʣʦʤʦʚ ɸ.ɺ. ʇʝʡʚʝ ʥʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʘ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʚʳʜʝʣʝʥʥʳʭ ʠʤ 

ʛʨʫʧʧ ʨʘʟʣʦʤʦʚ ʥʘ ʙʦʣʝʝ ʤʝʣʢʠʝ ʢʘʪʝʛʦʨʠʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʳʟʳʚʘʝʪ ʠʥʪʝʨʝʩ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟ-

ʚʠʪʠʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʨʘʟʣʦʤʦʚ, ʚʳʧʦʣʥʝʥʥʦʡ ɺ.ɽ. ʍʘʠʥʳʤ [28]. ʆʥ ʧʨʝʜʣʦʞʠʣ ʢʣʘʩʩʠʬʠʮʠʨʦ-

ʚʘʪʴ ʨʘʟʣʦʤʳ ʧʦ ʛʣʫʙʠʥʝ ʥʘ ʩʚʝʨʭʛʣʫʙʦʢʠʝ (400ï700 ʢʤ), ʛʣʫʙʦʢʠʝ (ʜʦ 100ï300 ʢʤ), ʢʦʨʦʚʦ-

ʧʨʦʥʠʢʘʶʱʠʝ ï ʜʦ ʧʦʜʦʰʚʳ ʟʝʤʥʦʡ ʢʦʨʳ, ʧʦ ʭʘʨʘʢʪʝʨʫ ʩʤʝʱʝʥʠʡ ï ʥʘ ʛʣʫʙʠʥʥʳʝ ʩʙʨʦʩʳ, 

ʛʣʫʙʠʥʥʳʝ ʚʟʙʨʦʩʳ ʠ ʥʘʜʚʠʛʠ, ʛʣʫʙʠʥʥʳʝ ʩʜʚʠʛʠ ʠ ʪ. ʜ. ʠ ʧʦ ʨʦʣʠ ʚ ʨʘʟʛʨʘʥʠʯʝʥʠʠ ʢʨʫʧʥʳʭ 

ʩʪʨʫʢʪʫʨ ʥʘ ʧʝʨʠʦʢʝʘʥʠʯʝʩʢʠʝ ï ʦʪʜʝʣʷʶʱʠʝ ʤʘʪʝʨʠʢʠ ʦʪ ʦʢʝʘʥʦʚ, ʧʝʨʠʢʨʘʪʦʥʥʳʝ ï ʦʪʜʝʣʷʶ-

ʱʠʝ ʛʝʦʩʠʥʢʣʠʥʘʣʠ ʦʪ ʧʣʘʪʬʦʨʤ, ʚʥʫʪʨʠʛʝʦʩʠʥʢʣʠʥʘʣʴʥʳʝ ï ʦʪʜʝʣʷʶʱʠʝ ʛʝʦʩʠʥʢʣʠʥʘʣʴʥʳʝ 

ʩʠʩʪʝʤʳ ʦʪ ʩʨʝʜʠʥʥʳʭ ʤʘʩʩʠʚʦʚ, ʤʝʞʛʣʳʙʦʚʳʝ ï ʨʘʩʯʣʝʥʷʶʱʠʝ ʧʣʘʪʬʦʨʤʳ ʠ ʛʝʦʩʠʥʢʣʠʥʘʣʠ 

ʥʘ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʦʪʜʝʣʴʥʳʝ ʛʣʳʙʳ. 

ɿʘ ʦʩʥʦʚʫ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʯʘʩʪʦ ʧʨʠʥʠʤʘʝʪʩʷ ʢʠʥʝʤʘʪʠʯʝʩʢʘʷ ʧʨʠʨʦʜʘ ʨʘʟʣʦʤʦʚ. ʉʫʱʝ-

ʩʪʚʫʶʪ ʪʘʢʞʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʚʢʣʶʯʘʶʱʠʝ ʥʝʩʢʦʣʴʢʦ ʢʨʠʪʝʨʠʝʚ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʙʦʣʝʝ ʧʦʣʥʦ 

ʦʪʨʘʞʘʶʱʠʝ ʩʧʝʮʠʬʠʢʫ ʨʘʟʣʦʤʦʚ. ʂ ʧʨʠʤʝʨʫ, ɸ.ʄ. ʉʫʚʦʨʦʚ [13] ʧʦʜʨʘʟʜʝʣʷʝʪ ʨʘʟʣʦʤʳ ʧʦ ʧʝ-

ʨʠʦʜʘʤ ʨʘʟʚʠʪʠʷ, ʧʨʦʷʚʣʝʥʠʶ, ʪʝʢʪʦʥʠʯʝʩʢʦʤʫ ʧʦʣʦʞʝʥʠʶ, ʛʣʫʙʠʥʥʦʩʪʠ, ʢʠʥʝʤʘʪʠʯʝʩʢʦʤʫ 

ʪʠʧʫ ʠ ʩʚʷʟʠ ʩ ʤʘʛʤʘʪʠʟʤʦʤ. 

ʇʨʷʤʳʤ ʜʦʚʦʜʦʤ ʛʣʫʙʠʥʥʦʩʪʠ ʨʘʟʣʦʤʦʚ ʷʚʣʷʶʪʩʷ ʦʧʨʝʜʝʣʝʥʠʷ ʛʠʧʦʮʝʥʪʨʦʚ ʩʚʷʟʘʥʥʳʭ ʩ 

ʥʠʤʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʪ. ʢ. ʧʦʚʝʨʭʥʦʩʪʴ, ʦʧʨʝʜʝʣʷʝʤʘʷ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʛʠʧʦʮʝʥʪʨʦʚ ʟʝʤʣʝʪʨʷʩʝ-

ʥʠʡ, ʷʚʣʷʝʪʩʷ ʦʙʣʘʩʪʴʶ ʛʣʫʙʠʥʥʦʛʦ ʨʘʟʣʦʤʘ, ʧʦ ʢʦʪʦʨʦʤʫ ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʨʷʜʢʘ ʚʦʟʥʠʢʘʶʱʠʭ ʚ 

ʧʦʜʢʦʨʦʚʦʤ ʩʣʦʝ ʥʘʧʨʷʞʝʥʠʡ. ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʠʟʚʝʩʪʥʳ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʩ ʛʠʧʦʮʝʥʪʨʘʤʠ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʥʘ ʛʣʫʙʠʥʘʭ ʜʦ 600 ʢʤ [19]. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦ ʧʦʟʚʦʣʠʣʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ 

ʚʳʚʦʜʳ: çéʛʣʫʙʠʥʥʳʝ ʨʘʟʣʦʤʳ ʦʙʣʘʜʘʶʪ ʚʘʞʥʳʤ ʩʚʦʡʩʪʚʦʤ ï ʙʦʣʴʰʦʡ ʛʣʫʙʠʥʦʡ ʟʘʣʦʞʝʥʠʷ, 

ʦʙʫʩʣʘʚʣʠʚʘʶʱʝʡ ʠʭ ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʚ ʟʦʥʳ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʠ ʙʦʣʴʰʠʭ ʜʘʚʣʝʥʠʡ; ʧʦʜʢʦ-

ʨʦʚʳʡ ʩʫʙʩʪʨʘʪ ʨʝʘʛʠʨʫʝʪ ʥʘ ʥʘʧʨʷʞʝʥʠʷ ʢʘʢ ʪʚʝʨʜʦʝ ʪʝʣʦ ʠ ʧʣʘʩʪʠʯʥʦʩʪʴ ʧʦʨʦʜ ʥʝ ʩʪʦʣʴ ʟʥʘ-

ʯʠʪʝʣʴʥʘ, ʯʪʦʙʳ ʧʨʝʧʷʪʩʪʚʦʚʘʪʴ ʜʚʠʞʝʥʠʶ ʧʦ ʦʩʣʘʙʣʝʥʥʳʤ ʟʦʥʘʤ ʛʘʟʦʚ ʠ ʨʘʩʪʚʦʨʦʚ ʚ ʚʝʨʭʥʠʝ 

ʩʣʦʠ ʟʝʤʥʦʡ ʢʦʨʳéè [1, 8, 14, 19 ʠ ʜʨ.]. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʪʢʨʳʪʠʝ ʠ ʧʨʠʟʥʘʥʠʝ ʨʘʟʣʦʤʦʚ ʨʘʟʣʠʯʥʦʛʦ ʢʠʥʝʤʘʪʠʯʝʩʢʦʛʦ 

ʪʠʧʘ ʦʪʢʨʳʣʦ ʧʦʣʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʣʷ ʚʦʟʤʦʞʥʳʭ ʦʙʲʷʩʥʝʥʠʡ ʦʩʥʦʚʥʳʭ ʧʨʦʮʝʩʩʦʚ ʬʦʨʤʠʨʦʚʘ-

ʥʠʷ ʟʝʤʥʦʡ ʢʦʨʳ ï ʩʢʣʘʜʢʦʦʙʨʘʟʦʚʘʥʠʷ, ʤʘʛʤʘʪʠʟʤʘ, ʨʫʜʦʦʙʨʘʟʦʚʘʥʠʷ. 

ʉ ʧʨʠʟʥʘʥʠʝʤ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʠ ʚʝʨʪʠʢʘʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʧʦ ʛʣʫʙʠʥʥʳʤ ʨʘʟʣʦʤʘʤ ʧʨʦ-

ʙʣʝʤʘ ʫʥʘʩʣʝʜʦʚʘʥʥʦʛʦ ʠ ʥʘʣʦʞʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ʧʦʣʫʯʠʣʘ ʥʦʚʦʝ ʨʘʟ-

ʚʠʪʠʝ. ʉʪʘʥʦʚʠʪʩʷ ʦʯʝʚʠʜʥʳʤ, ʯʪʦ çʥʘʣʦʞʝʥʥʳʝè ʩʪʨʫʢʪʫʨʳ ʚʦʟʥʠʢʘʶʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʨʝʜʦʚʘ-

ʥʠʷ ʨʘʟʚʠʪʠʷ, ʢʘʢ ʧʦ ʚʝʨʪʠʢʘʣʠ, ʪʘʢ ʠ ʧʦ ʛʦʨʠʟʦʥʪʘʣʠ. 
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ʂ ʥʘʯʘʣʫ 80-ʭ ʛʛ. ʥʘʨʷʜʫ ʩ ʪʨʘʜʠʮʠʦʥʥʦ ʩʣʦʞʠʚʰʠʤʩʷ ʢʨʫʛʦʤ ʚʦʧʨʦʩʦʚ ʚ ʠʟʫʯʝʥʠʠ ʨʘʟ-

ʣʦʤʦʚ (ʢʠʥʝʤʘʪʠʢʘ, ʜʠʥʘʤʠʢʘ ʨʘʟʚʠʪʠʷ, ʨʝʦʣʦʛʠʯʝʩʢʠʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠ ʜʨ.) ʩʪʘʣ ʚʦʧʨʦʩ ʦ 

ʚʥʫʪʨʝʥʥʝʤ ʩʪʨʦʝʥʠʠ ʨʘʟʣʦʤʦʚ ʢʘʢ ʩʣʦʞʥʦ ʧʦʩʪʨʦʝʥʥʳʭ ʦʙʲʝʤʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ. 

ʉʪʘʥʦʚʠʪʩʷ ʦʧʨʝʜʝʣʷʶʱʠʤ ʤʥʝʥʠʝ, ʯʪʦ ʨʘʟʣʦʤʳ ʷʚʣʷʶʪʩʷ ʩʪʨʫʢʪʫʨʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʦʙʱʝ-

ʧʣʘʥʝʪʘʨʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʢʦʪʦʨʳʝ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʤʦʨʬʦʣʦʛʠʶ ʠ ʨʘʟʚʠʪʠʝ ʚʩʝʭ ʩʪʨʫʢʪʫʨ 

ʟʝʤʥʦʡ ʢʦʨʳ. çéʉ ʥʠʤʠ ʩʚʷʟʘʥʳ ʟʘʣʦʞʝʥʠʷ ʛʝʦʩʠʥʢʣʠʥʘʣʝʡ, ʦʥʠ ʷʚʣʷʶʪʩʷ ʛʨʘʥʠʯʥʳʤʠ ʟʦʥʘ-

ʤʠ ʧʣʘʪʬʦʨʤ ʠ ʦʨʦʛʝʥʥʳʭ ʦʙʣʘʩʪʝʡéè [19]. ɻʣʫʙʠʥʥʳʝ ʨʘʟʣʦʤʳ ʢʦʥʪʨʦʣʠʨʫʶʪ ʤʘʛʤʘʪʠʟʤ, ʩ 

ʥʠʤʠ ʩʚʷʟʘʥʳ ʨʫʜʥʳʝ ʧʦʷʩʘ ʠ ʟʦʥʳ ʥʝʬʪʝʛʘʟʦʥʘʢʦʧʣʝʥʠʷ, ʢ ʥʠʤ ʧʨʠʫʨʦʯʝʥʳ ʟʦʥʳ ʨʘʟʨʷʜʢʠ 

ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʧʨʷʞʝʥʠʡ ʚ ʟʝʤʥʦʡ ʢʦʨʝ ʠ ʚʝʨʭʥʝʡ ʤʘʥʪʠʠ. 

ʀʟʫʯʝʥʥʦʩʪʴ ʨʘʟʣʦʤʦʚ ʊʝʨʩʢʦ-ʂʘʩʧʠʡʩʢʦʛʦ ʧʨʦʛʠʙʘ 

ɺʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʭʘʨʘʢʪʝʨʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʛʣʫʙʠʥʥʳʭ ʨʘʟʣʦʤʦʚ, ʚʣʠʷʥʠʝʤ ʠʭ ʥʘ 

ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʬʫʥʜʘʤʝʥʪʘ ʠ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ, ʘ ʪʘʢʞʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʢʦʧʣʝʥʠʡ 

ʥʝʬʪʠ ʠ ʛʘʟʘ ʚ ʧʨʝʜʝʣʘʭ ʇʨʝʜʢʘʚʢʘʟʴʷ, ʥʘʰʣʠ ʩʚʦʝ ʦʪʨʘʞʝʥʠʝ ʚ ʨʘʙʦʪʘʭ ɺ.ɺ. ɹʝʣʦʫʩʦʚʘ, ɻ.ɼ. 

ɸʞʛʠʨʝʷ, ʄ.ʌ. ʄʠʨʯʠʥʢʘ, ʄ.ɺ. ʄʫʨʘʪʦʚʘ, ɹ.ɻ. ʉʦʢʨʘʪʦʚʘ, ʅ.ʖ. ʋʩʧʝʥʩʢʦʡ, ɸ.ʀ. ʃʝʪʘʚʠʥʘ, ɹ.ʂ. 

ʃʦʪʠʝʚʘ, ʄ.ʅ. ʉʤʠʨʥʦʚʦʡ, ʖ.ɸ. ʉʪʝʨʣʝʥʢʦ, ʈ.ʉ. ɹʝʟʙʦʨʦʜʦʚʘ ʠ ʜʨ. [3, 4, 6, 7, 9-11, 17,19, 27 ʠ ʜʨ.]. 

ɺ ʧʨʝʜʝʣʘʭ ʉʝʚʝʨʥʦʛʦ ʂʘʚʢʘʟʘ, ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʛʣʫʙʠʥʥʳʝ 

ʨʘʟʣʦʤʳ ʩʫʙʰʠʨʦʪʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ ï ʇʰʝʢʠʰ-ʊʳʨʥʳʘʫʟʩʢʠʡ, ʉʨʝʜʠʥʥʳʡ (ɻ.ɼ. ɸʞʛʠʨʝʡ), 

ʏʝʨʥʦʛʦʨʩʢʠʡ (ʄ.ʅ. ʉʤʠʨʥʦʚʘ) ʠ ʜʨʫʛʠʝ [1, 24]. ɺ ʜʘʣʴʥʝʡʰʝʤ ʨʘʟʣʠʯʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ 

ʙʳʣ ʚʳʜʝʣʝʥ ʨʷʜ ʨʘʟʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ (ʩʫʙʰʠʨʦʪʥʦʛʦ, ʩʫʙʤʝʨʠʜʠʦʥʘʣʴʥʦʛʦ ʠ ʩʝʚʝʨʦ-

ʟʘʧʘʜʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʡ) ʛʣʫʙʠʥʥʳʭ ʨʘʟʣʦʤʦʚ. ʆʙʨʘʟʦʚʘʥʠʝ ʥʘʜʨʘʟʣʦʤʥʳʭʘʥʪʠʢʣʠʥʦʨʠʝʚ, ʚ 

ʯʘʩʪʥʦʩʪʠ ʉʫʥʞʝʥʩʢʦʡ ʥʘʜ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʴʶ ʇʰʝʢʠʰ-ʊʳʨʥʳʘʫʟʩʢʠʤ ʛʣʫʙʠʥʥʳʤ ʨʘʟʣʦʤʦʤ, 

ʦʙʲʷʩʥʷʝʪʩʷ ʪʘʥʛʝʥʮʠʘʣʴʥʳʤ ʩʞʘʪʠʝʤ ʧʦʨʦʜ ʚ ʧʝʨʝʜʦʚʦʤ ʧʨʦʛʠʙʝ ʠ ʧʦʩʪʫʧʣʝʥʠʝʤ ʧʦʚʳʰʝʥ-

ʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ ʧʦ ʟʦʥʝ ʛʣʫʙʠʥʥʦʛʦ ʨʘʟʣʦʤʘ. ʊʘʢ ɻ.ɼ. ɸʞʛʠʨʝʝʤ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʪʘʢʞʝ 

ʝʱʝ ʜʚʘ ʛʣʫʙʠʥʥʳʭ ʨʘʟʣʦʤʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʩʫʙʧʘʨʘʣʣʝʣʴʥʦ ʇʰʝʢʠʰ-ʊʳʨʥʳʘʫʟʩʢʦʤʫ. ʕʪʦ 

ʖʞʥʳʡ ʛʣʫʙʠʥʥʳʡ ʨʘʟʣʦʤ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ 40 ʢʤ ʶʞʥʝʝ ʇʰʝʢʠʰ-ʊʳʨʥʳʘʫʟʩʢʦʛʦ ʨʘʟʣʦʤʘ ʠ 

ʍʘʩʘʫʪʩʢʠʡ, ʥʘʭʦʜʷʱʠʡʩʷ ʚ 30 ʢʤ ʩʝʚʝʨʥʝʝ ʇʰʝʢʠʰ-ʊʳʨʥʳʘʫʟʩʢʦʛʦ ʨʘʟʣʦʤʘ [20]. ʅʘ ʦʩʥʦʚʝ 

ʘʥʘʣʠʟʘ ʦʩʦʙʝʥʥʦʩʪʝʡ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʟʦʥ ʛʣʫʙʠʥʥʳʭ ʨʘʟʣʦʤʦʚ ʠʤ ʙʳʣʘ ʦʪʤʝʯʝʥʘ 

ʨʘʟʥʦʚʦʟʨʘʩʪʥʦʩʪʴ ʘʢʪʠʚʠʟʘʮʠʠ ʛʣʫʙʠʥʥʳʭ ʨʘʟʣʦʤʦʚ. 

ɺ 1963 ʛ. ɽ.ɽ. ʄʠʣʘʥʦʚʩʢʠʡ ʠ ɺ.ɽ. ʍʘʠʥ ʩʦʩʪʘʚʠʣʠ ʩʭʝʤʫ ʨʘʩʧʦʣʦʞʝʥʠʷ ʛʣʫʙʠʥʥʳʭ ʨʘʟ-

ʣʦʤʦʚ ʂʘʚʢʘʟʘ (ʨʠʩ. 1). ʅʘ ʩʭʝʤʝ ʚʳʜʝʣʝʥʳ ʨʘʟʣʦʤʳ ʜʚʫʭ ʥʘʧʨʘʚʣʝʥʠʡ ï ʧʨʦʜʦʣʴʥʦʛʦ ʦʙʱʝ-

ʢʘʚʢʘʟʩʢʦʛʦ ʠ ʧʦʧʝʨʝʯʥʦʛʦ ʘʥʪʠʢʘʚʢʘʟʩʢʦʛʦ. ʇʨʦʜʦʣʴʥʳʝ ʨʘʟʣʦʤʳ ʠʤʝʶʪ ʩʫʙʰʠʨʦʪʥʦʝ ʠʣʠ ʚʦ-

ʩʪʦʯʥʦ-ʶʛʦ-ʚʦʩʪʦʯʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ, ʘ ʧʦʧʝʨʝʯʥʳʝ ï ʜʦʣʛʦʪʥʦʝ, ʩʝʚʝʨʦ-ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʝ 

ʥʘʧʨʘʚʣʝʥʠʝ. 

ɺ 1966 ʛ. ʄ.ʅ. ʉʤʠʨʥʦʚʘ, ɺ.ɸ. ʉʪʘʥʫʣʠʩ ʠ ʊ.ɺ. ʗʢʦʚʣʝʚʘ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʛʝʦʣʦʛʦ-

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʜʘʥʥʳʭ ʧʦ ʩʝʡʩʤʠʯʥʦʩʪʠ ʨʝʛʠʦʥʘ ʚʳʷʚʠʣʠ ʪʨʠ ʩʠʩʪʝʤʳ ʛʣʫʙʠʥ-

ʥʳʭ ʨʘʟʣʦʤʦʚ: ʨʘʟʣʦʤʳ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ ʜʦʢʝʤʙʨʠʡʩʢʦʛʦ ʚʦʟʨʘʩʪʘ; ʨʘʟʣʦʤʳ ʘʥ-

ʪʠʢʘʚʢʘʟʩʢʦʡ ʦʨʠʝʥʪʠʨʦʚʢʠ ʛʝʨʮʠʥʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʠ ʨʘʟʣʦʤʳ ʩʫʙʰʠʨʦʪʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʘʣʴ-

ʧʠʡʩʢʦʛʦ ʚʦʟʨʘʩʪʘ (ʨʠʩ. 2) [23-25]. 

ʂʘʩʘʷʩʴ ʤʝʭʘʥʠʟʤʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʢʣʘʜʯʘʪʦʡ ʩʪʨʫʢʪʫʨʳ ʊʝʨʩʢʦ-ʂʘʩʧʠʡʩʢʦʛʦ ʧʨʦʛʠʙʘ 

(ʊʂʇ) ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʫ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʩʣʦʞʠʣʠʩʴ ʨʘʟʥʳʝ ʪʦʯʢʠ ʟʨʝʥʠʷ. ʆʜʥʠ ʠʩʩʣʝʜʦʚʘʪʝʣʠ 

ʧʨʠʜʘʚʘʣʠ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʪʘʥʛʝʥʮʠʘʣʴʥʳʤ ʜʚʠʞʝʥʠʷʤ, ʜʨʫʛʠʝ ï ʚʝʨʪʠʢʘʣʴʥʳʤ ʜʚʠʞʝʥʠ-

ʷʤ ʙʣʦʢʦʚ ʬʫʥʜʘʤʝʥʪʘ ʧʦ ʛʣʫʙʠʥʥʳʤ ʨʘʟʣʦʤʘʤ. 

ɺ ʵʪʦ ʞʝ ʚʨʝʤʷ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʛʣʫʙʦʢʦʛʦ ʙʫʨʝʥʠʷ ʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ 

ʧʦ ʨʷʜʫ ʧʣʦʱʘʜʝʡ ʊʂʇ ɺ.ɼ. ʊʘʣʘʣʘʝʚʳʤ ʠ ʜʨ. ʙʳʣʦ ʦʪʤʝʯʝʥʦ çé ʦ ʩʣʦʞʥʦʤ ʩʪʨʦʝʥʠʠ ʩʪʨʫʢ-

ʪʫʨ ʊʝʨʩʢʦʡ ʠ ʉʫʥʞʝʥʩʢʦʡ ʘʥʪʠʢʣʠʥʘʣʴʥʳʭ ʟʦʥ ʧʦ ʤʝʟʦʟʦʡʩʢʠʤ ʦʪʣʦʞʝʥʠʷʤ, ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʢʦʪʦʨʳʭ ʥʝʚʦʟʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʪʦʣʴʢʦ ʚʦʟʜʝʡʩʪʚʠʝʤ ʚʝʨʪʠʢʘʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʙʣʦʢʦʚ ʬʫʥʜʘ-

ʤʝʥʪʘ éè [27]. ɺ ʪʦ ʚʨʝʤʷ ʩʣʦʞʠʣʦʩʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ 

ʥʘʜʚʠʛʦʚʦʛʦ ʩʪʨʦʝʥʠʷ ʊʂʇ ʦʙʨʘʟʦʚʘʣʠʩʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʦʯʝʪʘʥʠʷ ʚʝʨʪʠʢʘʣʴʥʳʭ ʠ ʪʘʥʛʝʥʮʠ-

ʘʣɹʥʳʭ ʜʚʠʞʝʥʠʡ. 



ʂʝʨʠʤʦʚ ʀ.ɸ., ɻʘʡʩʫʤʦʚ ʄ.ʗ., ɹʘʜʘʝʚ ʉ.ɺ. 

ʈɸɿʃʆʄʅɸʗ ʊɽʂʊʆʅʀʂɸ ʊɽʈʉʂʆ-ʂɸʉʇʀʁʉʂʆɻʆ ʇʈʆɻʀɹɸ: ʉʆʉʊʆʗʅʀɽ ʀɿʋʏɽʅʅʆʉʊʀ ʀ ʇʈʆɹʃɽʄʓ 
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ɺ ʧʦʩʣʝʜʫʶʱʝʤ, ʚ ʩʝʨʝʜʠʥʝ 70-ʭ ʛʛ. ʧʨʦʰʣʦʛʦ ʚʝʢʘ, ʩʦʪʨʫʜʥʠʢʘʤʠ ʠʥʩʪʠʪʫʪʘ ʉʝʚʂʘʚʅʀ-

ʇʀʥʝʬʪʴ ʙʳʣʠ ʠʟʣʦʞʝʥʳ ʫʪʦʯʥʝʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙ ʦʩʦʙʝʥʥʦʩʪʷʭ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʩʪʨʦʝ-

ʥʠʷ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʊʂʇ (ʨʠʩ. 3). ɺ.ɼ. ʊʘʣʘʣʘʝʚ ʠ ʉ.ɸ. ɸʚʝʪʠʩʴʷʥʮ ʦʪʤʝʯʘʣʠ: çéʩʠʩʪʝʤʦʡ ʛʣʫ-

ʙʠʥʥʳʭ ʨʘʟʣʦʤʦʚ ʬʫʥʜʘʤʝʥʪ ʨʘʩʯʣʝʥʝʥ ʥʘ ʨʷʜ ʙʣʦʢʦʚ ʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʣʦʞʥʳʤ ʛʦʨʩʪ-

ʛʨʘʙʝʥʦʚʳʤ ʩʪʨʦʝʥʠʝʤ ʩ ʦʙʱʠʤ ʧʦʛʨʫʞʝʥʠʝʤ ʢ ʦʩʝʚʦʡ ʯʘʩʪʠ ʧʨʦʛʠʙʘ...è [27].ʇʨʠ ʵʪʦʤ ʨʘʟʚʠ-

ʪʠʝ ʠ ʭʘʨʘʢʪʝʨ ʨʘʟʤʝʱʝʥʠʷ ʵʪʠʭ ʩʪʨʫʢʪʫʨ ʚ ʦʩʘʜʦʯʥʦʤ ʯʝʭʣʝ ʊʂʇ, ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ, ʦʙʫ-

ʩʣʦʚʣʝʥʦ ʚ ʦʩʥʦʚʥʦʤ ʥʘʣʠʯʠʝʤ ʰʦʚʥʳʭ ʟʦʥ ʠ ʨʘʟʣʦʤʥʦ-ʙʣʦʢʦʚʳʤ ʩʪʨʦʝʥʠʝʤ ʬʫʥʜʘʤʝʥʪʘ.ɺ 

ʧʦʩʣʝʜʫʶʱʝʤ ʨʝʟʫʣʴʪʘʪʘʤʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʜʝʪʘʣʴʥʳʭ ʩʝʡʩʤʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ ʩ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝʤ ʜʘʥʥʳʭ ʛʣʫʙʦʢʦʛʦ ʙʫʨʝʥʠʷ ʚ ʧʨʝʜʝʣʘʭ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʟʦʥ ʙʳʣʠ ʚʳ-

ʷʚʣʝʥʳ ʧʦʛʨʝʙʝʥʥʳʝ ʧʦʜʥʷʪʠʷ ʠ ʮʝʣʳʡ ʨʷʜ ʩʪʨʫʢʪʫʨʥʳʭ ʦʩʣʦʞʥʝʥʠʡ ʚ ʚʠʜʝ ʙʣʦʢ-

ʘʥʪʠʢʣʠʥʘʣʝʡ.  

 

 
ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: 1 ï ʛʣʫʙʠʥʥʳʝ ʨʘʟʣʦʤʳ, ʚʳʷʚʣʝʥʥʳʝ ʠ ʧʨʝʜʧʦʣʘʛʘʝʤʳʝ;  

2 ï ʛʣʫʙʠʥʥʳʝ ʨʘʟʣʦʤʳ, ʚʳʷʚʣʝʥʥʳʝ ʘʚʪʦʨʘʤʠ ʧʦ ʟʦʥʘʤ ʟʘʪʫʭʘʥʠʷ ʚʝʣʠʯʠʥʳ S ʚʦʣʥʳ. 

 
ʈʠʩ. 1. ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʛʣʫʙʠʥʥʳʭ ʨʘʟʣʦʤʦʚ ʂʘʚʢʘʟʘ (ʄʠʣʘʥʦʚʩʢʠʡ ɽ.ɽ., ʍʘʠʥ ɺ.ɽ., 1963).  

 

 

ɺ 80-ʭ ʛʛ. ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʥʘ ʦʩʥʦʚʝ ʦʙʦʙʱʝʥʠʷ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʧʦ ʨʘʟʣʦʤʥʦʡ ʪʝʢʪʦʥʠʢʝ, ʙʳʣ ʩʦʩʪʘʚʣʝʥ ʨʷʜ ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʭʝʤ ʠ ʢʘʨʪ, ʥʘ 

ʢʦʪʦʨʳʭ ʦʙʦʟʥʘʯʝʥʳ ʛʨʘʥʠʮʳ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʚʪʦʨʦʛʦ ʠ ʪʨʝʪʴʝʛʦ ʧʦʨʷʜʢʦʚ ï ʦʩʥʦʚ-

ʥʳʭ ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ, ʧʨʠʧʦʜʥʷʪʳʭ ʙʣʦʢʦʚ ʠ ʚʧʘʜʠʥ ʬʫʥʜʘʤʝʥʪʘ.ʈʷʜʦʤ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ï ʄ.ʅ. ʉʤʠʨʥʦʚʦʡ, ʀ.ʄ. ʂʨʠʩʶʢ, ɺ.ɼ. ʊʘʣʘʣʘʝʚʳʤ ʠ ʜʨ. ï ʧʦ ʬʫʥʜʘʤʝʥʪʫ ʊʂʇ 

ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʩʠʩʪʝʤʳ ʨʘʟʥʦʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʛʣʫʙʠʥʥʳʭ ʨʘʟʣʦʤʦʚ: ʩʫʙʰʠʨʦʪʥʳʝ ï ʂʨʘʝ-

ʚʦʡ, ʊʝʨʩʢʠʡ, ʉʫʥʞʝʥʩʢʠʡ, ʇʰʝʢʠʰ-ʊʳʨʥʳʘʫʟʩʢʠʡ, ʏʝʨʥʦʛʦʨʩʢʠʡ; ʩʝʚʝʨʦ-ʟʘʧʘʜʥʳʝ ï ɻʫʜʝʨ-

ʤʝʩʩʢʦ-ʄʦʟʜʦʢʩʢʠʡ, ɹʝʥʦʡʩʢʦ-ʕʣʴʜʘʨʦʚʩʢʠʡ, ɼʘʪʳʭʩʢʦ-ɸʭʣʦʚʩʢʠʡ, ʅʘʣʴʯʠʢʩʢʠʡ; ʩʝʚʝʨʦ-

ʚʦʩʪʦʯʥʳʝ ï ʅʦʚʦʛʨʦʟʥʝʥʩʢʠʡ, ɸʨʛʫʥʩʢʠʡ, ʎʭʠʥʚʘʣʴʩʢʦ-ʂʘʟʙʝʢʩʢʠʡ, ɸʨʜʦʥʩʢʠʡ, ʏʝʨʝʢʩʢʠʡ, 

ʄʘʣʢʠʥʩʢʠʡ ʠ ʜʨ. ɹʦʣʴʰʠʥʩʪʚʦ ʠʟ ʵʪʠʭ ʨʘʟʣʦʤʦʚ ʦʪʥʝʩʝʥʦ ʘʚʪʦʨʘʤʠ ʢ ʪʘʢ ʥʘʟʳʚʘʝʤʳʤ ʰʦʚ-



ʊʈʋɼʓ ʀʅʉʊʀʊʋʊɸ ɻɽʆʃʆɻʀʀ ɼɸɻɽʉʊɸʅʉʂʆɻʆ ʅɸʋʏʅʆɻʆ ʎɽʅʊʈɸ ʈɸʅ ˉ 4 (87), 2021 
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ʥʳʤ ʟʦʥʘʤ ï ʩʠʩʪʝʤʘʤ ʩʙʣʠʞʝʥʥʳʭ ʨʘʟʣʦʤʦʚ, ʩʣʠʚʘʶʱʠʭʩʷ ʥʘ ʛʣʫʙʠʥʝ ʚ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʰʚʳ 

[5, 8-12, 25]. 

ɺ ʧʦʩʣʝʜʫʶʱʝʤ ʩʝʡʩʤʦʨʘʟʚʝʜʦʯʥʳʤʠ ʨʘʙʦʪʘʤʠ ʄʆɺ ʆɻʊ, ʜʠʩʪʘʥʮʠʦʥʥʳʤʠ ʠ ʛʝʦʜʠʥʘ-

ʤʠʯʝʩʢʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʩʣʦʞʥʦʝ ʨʘʟʣʦʤʥʦ-ʙʣʦʢʦʚʦʝ ʩʪʨʦʝʥʠʝ ʤʝʟʦʟʦʡ-

ʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʪʘʢʞʝ ʚ ʛʣʫʙʦʢʦʧʦʛʨʫʞʝʥʥʳʭ ʩʠʥʢʣʠʥʘʣʴʥʳʭ ʟʦʥʘʭ (ʇʝʪʨʦʧʘʚʣʦʚʩʢʘʷ, ʏʝʯʝʥ-

ʩʢʘʷ ʠ ʆʩʝʪʠʥʩʢʘʷ ʚʧʘʜʠʥʳ).  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʧʨʠ ʠʟʫʯʝʥʠʠ ʜʠʟʲʶʥʢʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʠ ʟʦʥ 

ʨʘʟʣʦʤʦʚ ʧʦʟʚʦʣʠʣʦ ɺ.ɼ. ʉʢʘʨʷʪʠʥʫ ʠ ʜʨ., ʫʩʪʘʥʦʚʠʪʴ ʚ ʧʨʝʜʝʣʘʭ ʊʂʇ ʨʘʟʥʦʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ 

ʣʠʥʝʘʤʝʥʪʳ. ɺ ʮʝʣʦʤ ʨʘʟʣʦʤʥʦ-ʙʣʦʢʦʚʘʷ ʩʪʨʫʢʪʫʨʘ ʊʂʇ ʧʦ ʜʘʥʥʳʤ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʢʦʩʤʦ-

ʩʥʠʤʢʦʚ ʦʪʤʝʯʘʝʪʩʷ ʙʦʣʝʝ ʛʫʩʪʦʡ ʩʝʪʴʶ ʣʠʥʝʘʤʝʥʪʦʚ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʤʥʦʞʝʩʪʚʦʤ ʨʘʟʣʦʤʦʚ 

ʥʝʙʦʣʴʰʠʭ ʨʘʟʤʝʨʦʚ. 

 

 
ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: ʘ ï ʨʘʟʣʦʤʳ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʧʦ ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʜʘʥʥʳʤ, ʜʦʩʪʦʚʝʨʥʳʝ ʠ ʧʨʝʜʧʦʣʘʛʘʝʤʳʝ;  

ʙ ï ʨʘʟʣʦʤʳ ʧʦ ʜʘʥʥʳʤ ʛʨʘʚʠʤʝʪʨʠʠ; ʚ ï ʨʘʟʣʦʤʳ ʧʦ ʜʘʥʥʳʤ ʤʘʛʥʠʪʦʤʝʪʨʠʠ; ʛ ï ʨʘʟʣʦʤʳ ʧʦ ʜʘʥʥʳʤ ʛʣʫʙʠʥʥʦʛʦ 

ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ; ʜ ï ʛʨʘʥʠʪʳ; ʝ ï ʩʝʨʧʝʥʪʠʥʠʪʳ; ʞ ï ʣʠʧʘʨʠʪʦ-ʜʘʮʠʪʦʚʳʝ ʣʘʚʳ ʠ ʠʭ ʪʫʬʳ;  

ʟ ï ʛʨʘʥʦʩʠʝʥʠʪ ï ʧʦʨʬʠʨʳ; ʠ ï ʣʦʢʘʣʴʥʳʝ ʧʦʜʥʷʪʠʷ, ʜʦʢʘʟʘʥʥʳʝ ʙʫʨʝʥʠʝʤ, ʚʳʷʚʣʝʥʥʳʝ ʛʝʦʬʠʟʠʢʦʡ,  

ʧʨʝʜʧʦʣʘʛʘʝʤʳʝ (ʧʦ ʜʘʥʥʳʤ ʅ.ʄ. ɹʝʣʦʫʩʦʚʘ, ɺ.ɼ. ʊʘʣʘʣʘʝʚʘ ʠ ʜʨ.);  

ʢï ʵʧʠʮʝʥʪʨʳ ʟʝʤʣʝʪʨʷʩʝʥʠʡ: ʝʜʠʥʠʯʥʳʝ ʠ ʥʝʦʜʥʦʢʨʘʪʥʳʝ. 

ɻʣʫʙʠʥʥʳʝ ʨʘʟʣʦʤʳ ʠ ʰʦʚʥʳʝ ʟʦʥʳ ʧʨʦʜʦʣʴʥʳʝ, ʦʙʱʝʢʘʚʢʘʟʩʢʦʡ ʦʨʠʝʥʪʠʨʦʚʢʠ: I. ʇʰʝʢʠʰ-ʊʳʨʥʳʘʫʟʩʢʘʷ 

ʰʦʚʥʘʷ ʟʦʥʘ; II. ʉʨʝʜʠʥʥʘʷ; IIʘ. ʏʝʨʢʝʩʩʢʠʡ ʨʘʟʣʦʤ; III. ʂʨʘʝʚʦʡ ʨʘʟʣʦʤ. 

ʇʦʧʝʨʝʯʥʳʝ ʘʥʪʠʢʘʚʢʘʟʩʢʦʡ ʦʨʠʝʥʪʠʨʦʚʢʠ: IV. ʄʘʣʢʠʥʩʢʘʷ ʰʦʚʥʘʷ ʟʦʥʘ; V. ɸʨʜʦʥʩʢʘʷ; VI. ɸʨʛʫʥʩʢʘʷ; VII. 

ɹʘʢʩʘʥʩʢʠʡ ʨʘʟʣʦʤ; VIII. ʏʝʛʝʤʩʢʠʡ ʨʘʟʣʦʤ; IX. ʏʝʨʝʢʩʢʠʡ ʨʘʟʣʦʤ; X. ʎʭʠʥʚʘʣʴʩʢʦ-ʂʘʟʙʝʢʩʢʘʷ ʟʦʥʘ ʨʘʟʣʦʤʦʚ. 

ɼʠʘʛʦʥʘʣʴʥʳʝ: ʍI. ʅʘʣʴʯʠʢʩʢʠʡ ʨʘʟʣʦʤ; XII. ɼʘʪʳʭʩʢʦ-ɸʭʣʦʚʩʢʘʷ ʟʦʥʘ ʨʘʟʣʦʤʦʚ; XIII. ɹʝʥʦʡʩʢʦ-

ʕʣʴʜʘʨʦʚʩʢʘʷ; XIV. ɻʫʜʝʨʤʝʩʩʢʦ-ʄʦʟʜʦʢʩʢʘʷ. 

 
ʈʠʩ. 2. ʉʭʝʤʘ ʛʣʫʙʠʥʥʳʭ ʨʘʟʣʦʤʦʚ ʊʂʇ. (ʉʤʠʨʥʦʚʘ ʄ.ʅ., ʗʢʦʚʣʝʚʘ ʊ.ɹ., ʉʪʘʥʫʣʠʩ ɺ.ɸ., 1966). 

 

 

ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʊʝʨʩʢʦʤʫ ʠ ʉʫʥʞʝʥʩʢʦʤʫ ʛʣʫʙʠʥʥʳʤ ʨʘʟʣʦʤʘʤ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʦʜʠʥ ʢʨʫʧʥʳʡ ʣʠʥʝʘʤʝʥʪʩʫʙʰʠʨʦʪʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ ʠ ʥʝʩʢʦʣʴʢʦ ʣʠʥʝʘʤʝʥʪʦʚ ʤʝʥʴʰʠʭ ʨʘʟʤʝ-

ʨʦʚ. ʆʪʤʝʯʝʥʦ, ʯʪʦ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʤʫ ɸʨʛʫʥʩʢʦʤʫ ʨʘʟʣʦʤʫ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʷʜ 

ʣʠʥʝʘʤʝʥʪʦʚ, ʧʨʦʩʪʠʨʘʶʱʠʭʩʷ ʚ ʪʦʤ ʞʝ ʥʘʧʨʘʚʣʝʥʠʠ. ʂʨʘʝʚʦʡ ʨʘʟʣʦʤ ʩʫʙʰʠʨʦʪʥʦʛʦ ʧʨʦʩʪʠ-

ʨʘʥʠʷ ʠ ɹʝʥʦʡʩʢʦ-ʕʣʴʜʘʨʦʚʩʢʠʡ ʨʘʟʣʦʤ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʩʦʚ-

ʧʘʜʘʶʪ ʩ ʏʝʨʚʣʝʥʩʢʦ-ɹʫʨʫʥʥʳʤ ʠ ɹʝʥʦʡ-ʕʣʴʜʘʨʦʚʩʢʠʤ ʣʠʥʝʘʤʝʥʪʘʤʠ. ʂʨʦʤʝ ʪʦʛʦ, ʚʳʜʝʣʝʥʦ 

ʝʱʝ ʥʝʩʢʦʣʴʢʦ ʣʠʥʝʘʤʝʥʪʦʚ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʉ ʏʝʨʥʦʛʦʨ-

ʩʢʠʤ ʨʘʟʣʦʤʦʤ ʩʦʚʧʘʜʘʝʪ ʣʠʥʝʘʤʝʥʪ ʩʫʙʰʠʨʦʪʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ, ʨʘʩʧʦʣʘʛʘʶʱʠʡʩʷ ʢ ʟʘʧʘʜʫ ʦʪ 



ʂʝʨʠʤʦʚ ʀ.ɸ., ɻʘʡʩʫʤʦʚ ʄ.ʗ., ɹʘʜʘʝʚ ʉ.ɺ. 

ʈɸɿʃʆʄʅɸʗ ʊɽʂʊʆʅʀʂɸ ʊɽʈʉʂʆ-ʂɸʉʇʀʁʉʂʆɻʆ ʇʈʆɻʀɹɸ: ʉʆʉʊʆʗʅʀɽ ʀɿʋʏɽʅʅʆʉʊʀ ʀ ʇʈʆɹʃɽʄʓ 
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ɼʘʪʳʭʩʢʦʡ ʩʪʨʫʢʪʫʨʳ. ʅʘʠʙʦʣʝʝ ʢʨʫʧʥʳʝ ʠ ʯʝʪʢʦ ʧʨʦʷʚʣʷʶʱʠʝʩʷ ʢʦʣʴʮʝʚʳʝ ʩʪʨʫʢʪʫʨʳ ʫʩʪʘ-

ʥʦʚʣʝʥʳ ʚ ʨʘʡʦʥʘʭ ʨʘʩʧʦʣʦʞʝʥʠʷ ʄʘʣʛʦʙʝʢʩʢʦʡ, ɹʝʥʦʡʩʢʦʡ, ɼʘʪʳʭʩʢʦʡ ʠ ɹʫʨʫʥʥʦʡ ʧʣʦʱʘʜʝʡ. 

 
ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: 1 ï ʩʢʣʘʜʯʘʪʦʝ ʩʦʦʨʫʞʝʥʠʝ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ, 2 ï ʵʧʠʛʝʨʮʠʥʩʢʘʷ ʉʢʠʬʩʢʘʷ ʧʣʠʪʘ,  

3 ï ɼʘʛʝʩʪʘʥʩʢʠʡ çʢʣʠʥè, 4 ï ʄʠʥʝʨʘʣʦʚʦʜʩʢʠʡ ʤʘʩʩʠʚ, 5 ï ʊʝʨʩʢʠʡ ʧʨʦʛʠʙ,  

6 ï ʦʩʥʦʚʥʳʝ ʛʣʫʙʠʥʥʳʝ ʨʘʟʣʦʤʳ, 7 ï ɺʚʪʦʨʦʩʪʝʧʝʥʥʳʝ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʨʘʟʨʳʚʳ,  

8 ï ʠʟʦʛʠʧʩʳ ʧʦʚʝʨʭʥʦʩʪʠ ʜʦʶʨʩʢʦʛʦ ʦʩʥʦʚʘʥʠʷ (ʬʫʥʜʘʤʝʥʪʘ), 9 ï ʧʨʠʧʦʜʥʷʪʳʝ  

ʙʣʦʢʠ ʬʫʥʜʘʤʝʥʪʘ, 10 ï ʩʢʚʘʞʠʥʳ, ʚʩʢʨʳʚʰʠʝ ʧʘʣʝʦʟʦʡʩʢʠʡ ʬʫʥʜʘʤʝʥʪ. 

 
ʈʠʩ. 3. ʉʭʝʤʘ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʊʂʇ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʜʦʶʨʩʢʦʛʦ ʦʩʥʦʚʘʥʠʷ  

(ʇʦ ʤʘʪʝʨʠʘʣʘʤ ɸʞʛʠʨʝʷ ɻ.ɼ., ʄʠʣʘʥʦʚʩʢʦʛʦ ɽ.ɽ., ʉʪʘʥʫʣʠʩʘ ɺ.ɸ., ʉʤʠʨʥʦʚʦʡ ʄ.ʅ.,  

ʊʘʣʘʣʘʝʚʘ ɺ.ɼ. ʠ ʜʨ., 1981). 
 

 

ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʧʦ ʧʨʦʙʣʝʤʝ ʠʟʫʯʝʥʥʦʩʪʠ ʨʘʟʣʦʤʦʚ ʥʘʢʦʧʣʝʥ ʙʦʣʴʰʦʡ ʦʙʲʝʤ ʛʝʦ-

ʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. ʆʜʥʘʢʦ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʟʫʯʝʥʥʦʩʪʴ ʦʪʜʝʣʴʥʳʭ ʨʘʟʣʦ-

ʤʦʚ ʚʝʩʴʤʘ ʥʝʨʘʚʥʦʤʝʨʥʘ. ɼʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʛʣʫʙʠʥʥʦʝ ʩʪʨʦʝʥʠʝ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʧʨʦ-

ʛʠʙʘʠʟʫʯʝʥʦ ʛʣʫʙʠʥʥʳʤ ʩʝʡʩʤʠʯʝʩʢʠʤ ʟʦʥʜʠʨʦʚʘʥʠʝʤ ʧʦ ʜʚʫʤ ʧʨʦʬʠʣʷʤ: ʉʪʝʧʥʦʝ-ɹʘʢʫʨʠʘʥʠ 

ʠ ɺʦʣʛʦʛʨʘʜ-ʅʘʭʠʯʝʚʘʥʴ ʧʨʦʭʦʜʷʱʠʤ ʧʦ ʟʘʧʘʜʥʦʡ ʠ ʚʦʩʪʦʯʥʦʡ ʦʢʨʘʠʥʝ ʠ ʧʨʦʬʠʣʝʤ ʄʆɺɿ 

ɼʘʪʪʳʭ ï ɹʫʨʫʥʥʘʷ, ʯʪʦ ʩʦʚʝʨʰʝʥʥʦ ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʠʟʫʯʝʥʥʦʩʪʠ ʛʣʫʙʠʥʥʦʛʦ ʩʪʨʦʝʥʠʷ ʪʝʨ-

ʨʠʪʦʨʠʠ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʘʚʪʦʨʘʤʠ ʙʳʣ ʚʳʧʦʣʥʝʥ ʢʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʭ 

ʤʘʪʝʨʠʘʣʦʚ. ʆʙʦʙʱʝʥ ʟʥʘʯʠʪʝʣʴʥʳʡ ʦʙʲʝʤ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʊʂʇ, ʛʜʝ 

ʨʘʟʣʦʤʳ ʧʦʣʫʯʠʣʠ ʥʘʠʙʦʣʴʰʝʝ ʚʳʨʘʞʝʥʠʝ ʚ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʩʪʨʦʝʥʠʠ ʠ ʤʦʨʬʦʣʦʛʠʠ ʨʝʣʴʝʬʘ. ɸ 

ʜʣʷ ʦʩʪʘʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʪʨʘʩʩʠʨʦʚʘʥʠʷ ʨʘʟʣʦʤʦʚ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ   ʧʫʪʝʤ ʪʨʘʥʩʬʦʨʤʘʮʠʠ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʩ ʚʳʯʠʩʣʝʥʠʝʤ ʚʪʦʨʳʭ ʠ ʪʨʝʪʴʠʭ ʧʨʦʠʟʚʦʜʥʳʭ. ɼʘʥʥʳʡ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ 

ʚʳʜʝʣʠʪʴ ʨʘʟʣʦʤʳ ʥʘ ʛʨʘʥʠʮʝ ʤʝʞʜʫ ʜʚʫʤʷ ʨʘʟʥʦʨʦʜʥʳʤʠ ʙʣʦʢʘʤʠ, ʠʤʝʶʱʠʤʠ ʨʘʟʥʫʶ ʧʣʦʪ-

ʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʨʘʟʣʦʤʳ ʚ ʩʪʨʫʢʪʫʨʝ ʢʦʪʦʨʳʭ ʥʘʭʦʜʷʪʩʷ ʧʦʨʦʜʳ ʘʥʦʤʘʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ. ʂʘʢ ʧʦ-

ʢʘʟʳʚʘʶʪ ʤʦʜʝʣʴʥʳʝ ʨʘʩʯʸʪʳ ʠ ʧʨʘʢʪʠʢʘ, ʙʦʣʴʰʠʥʩʪʚʦ ʦʙʲʝʢʪʦʚ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʠʩ-

ʢʦʚ ʪʘʢʠʭ ʢʘʢ: ʛʨʘʥʠʮʳ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʩʪʨʫʢʪʫʨ, ʨʫʜʥʳʭ ʪʝʣ, ʪʝʢʪʦʥʠʯʝʩʢʠʭ 

ʥʘʨʫʰʝʥʠʡ ʠ ʪ.ʜ., ï ʷʚʣʷʶʪʩʷ ʟʦʥʘʤʠ ʥʘʨʫʰʝʥʠʷ ʩʪʘʮʠʦʥʘʨʥʦʩʪʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ. ʋʯʠʪʳ-

ʚʘʷ ʵʪʫ ʦʩʦʙʝʥʥʦʩʪʴ, ʚʳʜʝʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʛʣʫʙʠʥʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʙʳʣʦ ʧʨʦʠʟʚʝʜʝ-



ʊʈʋɼʓ ʀʅʉʊʀʊʋʊɸ ɻɽʆʃʆɻʀʀ ɼɸɻɽʉʊɸʅʉʂʆɻʆ ʅɸʋʏʅʆɻʆ ʎɽʅʊʈɸ ʈɸʅ ˉ 4 (87), 2021 
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ʥʦ ʧʫʪʝʤ ʨʘʟʜʝʣʝʥʠʷ ʥʘʙʣʶʜʝʥʥʦʛʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʥʘ ʩʦʩʪʘʚʣʷʶʱʠʝ ʩ ʨʘʟʣʠʯʥʦʡ ʛʝʦ-

ʣʦʛʠʯʝʩʢʦʡ ʧʨʠʨʦʜʦʡ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʙʳʣʠ ʩʦʩʪʘʚʣʝʥʳ ʢʘʨʪʳ ʣʦʢʘʣʴʥʳʭ ʘʥʦʤʘʣʠʡ ʧʦ ʩʚʦʝʡ 

ʛʣʫʙʠʥʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʦʪʨʘʞʘʶʱʠʝ ʚʣʠʷʥʠʝ ʢʘʢ ʤʝʟʦʢʘʡʥʦʟʦʡʩʢʠʭ, ʪʘʢ ʠ ʧʘʣʝʦʟʦʡʩʢʠʭ 

ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ. ɼʣʷ ʦʙʦʩʥʦʚʘʥʠʷ ʧʦʣʦʞʝʥʠʷ ʨʘʟʣʦʤʦʚ ʘʚʪʦʨʘʤʠ ʧʨʠʚʣʝʯʝʥ ʦʙʰʠʨʥʳʡ 

ʤʘʪʝʨʠʘʣ ʜʘʥʥʳʭ ʙʫʨʝʥʠʷ, ʩʝʡʩʤʠʯʥʦʩʪʠ ʠ ʵʥʜʦʜʠʥʘʤʠʢʝ ʧʨʦʛʠʙʘ. 

ɺʳʷʚʣʝʥʥʳʝ ʣʠʥʝʘʤʝʥʪʥʳʝ ʟʦʥʳ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʠʟʚʝʩʪʥʳʤ ʛʣʫʙʠʥ-

ʥʳʤ ʨʘʟʣʦʤʘʤ. ɸʥʘʣʠʟ ʣʠʥʝʘʤʝʥʪʥʳʭ ʟʦʥ, ʥʝ ʠʤʝʶʱʠʭ ʨʘʟʣʦʤʥʳʭ ʘʥʘʣʦʛʦʚ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʪʘʢ-

ʞʝ ʦʙʫʩʣʦʚʣʝʥʘ ʛʣʫʙʠʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʚʦʟʤʦʞʥʦ ʥʝ ʥʘʰʝʜʰʠʤʠ ʦʪʨʘʞʝʥʠʷ ʚ ʨʝʟʫʣʴʪʘʪʘʭ 

ʧʨʝʞʥʠʭ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʩʣʝʜʩʪʚʠʝ ʤʝʥʴʰʠʭ ʤʘʩʰʪʘʙʦʚ ʧʨʦʷʚʣʝʥʠʷ. 

 

 

-1       -2     -3     -4 
ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: 1 ïʨʘʟʣʦʤʳ I ʧʦʨʷʜʢʘ ʛʨʘʥʠʮʳ ʊʂʇ; 2 ï ʨʘʟʣʦʤʳ II  ʧʦʨʷʜʢʘ (ʰʦʚʥʳʝ ʟʦʥʳ);  

3 ï ʛʣʫʙʠʥʥʳʝ ʨʘʟʣʦʤʳ; 4 ï ʧʨʝʜʧʦʣʘʛʘʝʤʳʝ. ʈʘʟʣʦʤʳ: I ï ʂʨʘʝʚʦʡ; II  ï ʏʝʨʥʦʛʦʨʩʢʠʡ; III  ï ʊʝʨʩʢʠʡ;  

IV ï ʉʫʥʞʝʥʩʢʠʡ; V ï ʋʨʫʭʩʢʠʡ; VI ï ɸʣʘʛʠʨʩʢʠʡ; VII  ï ɼʘʪʪʳʭʩʢʦ-ɸʭʣʦʚʩʢʠʡ; VIII  ï ʄʘʨʪʘʥʦʚʩʢʠʡ; 

 IX ï ʏʝʨʝʢʩʢʠʡ; X ï ɸʨʜʦʥʩʢʠʡ; XI ï ɻʠʟʝʣʴʜʦʥʩʢʠʡ; XII  ï ɸʩʩʠʥʩʢʠʡ; XIII  ï ɻʝʭʠʥʩʢʠʡ; XIV  ï ɸʨʛʫʥʩʢʠʡ; 

 XV ï ɸʢʩʘʡʩʢʠʡ; XVI  ï ɸʢʪʘʰʩʢʠʡ; XVII  ï ɸʣʢʫʥʩʢʠʡ; XVIII  ï ʉʘʤʘʰʢʠʥʩʢʠʡ; XIX  ï ɻʦʡʪʠʥʩʢʠʡ; 

 XX ï ʐʝʣʢʦʚʩʢʦʡ; XXI  ï ʅʦʛʘʡʩʢʠʡ. 
 

ʈʠʩ. 4. ʂʘʨʪʘ ʨʘʟʣʦʤʦʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʊʝʨʩʢʦ-ʂʘʩʧʠʡʩʢʦʛʦ ʧʨʦʛʠʙʘ ʚ ʄ1:200 000,  

ʩ ʠʟʦʣʠʥʠʷʤʠ Wzzz  
 

 

ɿʘʢʣʶʯʝʥʠʝ 

ɼʣʠʪʝʣʴʥʘʷ ʠʩʪʦʨʠʷ ʨʘʟʚʠʪʠʷ ʠ ʩʣʦʞʥʳʝ ʩʦʯʝʪʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʛʝʥʝʨʘʮʠʡ ʛʣʫʙʠʥʥʳʭ ʨʘʟ-

ʣʦʤʦʚ ʦʧʨʝʜʝʣʠʣʠ ʙʣʦʢʦʚʦʝ ʩʪʨʦʝʥʠʝ ʊʝʨʩʢʦ-ʉʫʥʞʝʥʩʢʦʛʦ ʧʨʦʛʠʙʘ ʠ ʦʙʫʩʣʦʚʠʣʠ ʨʝʟʢʦʨʘʩʯʣʝ-

ʥʝʥʥʳʡ ʩʪʨʫʢʪʫʨʥʳʡ ʧʣʘʥ ʧʘʣʝʦʟʦʡʩʢʦʛʦ ʠ ʚʳʰʝʣʝʞʘʱʠʭ ʩʪʨʫʢʪʫʨʥʳʭ ʵʪʘʞʝʡ. ʅʝʦʙʭʦʜʠʤʦ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʦʣʴ ʨʘʟʣʦʤʦʚ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʣʘʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʘʟʣʠʯʥʘ, ʯʪʦ 

ʦʙʫʩʣʦʚʣʝʥʦ ʥʝ ʪʦʣʴʢʦ ʠʥʪʝʨʚʘʣʘʤʠ ʠʭ ʘʢʪʠʚʠʟʘʮʠʠ ʚ ʦʧʨʝʜʝʣʝʥʥʳʝ ʠʥʪʝʨʚʘʣʳ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ 

ʚʨʝʤʝʥʠ ʥʦ ʠ ʜʠʥʘʤʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʢʦʥʢʨʝʪʥʳʭ ʨʘʟʣʦʤʦʚ. ʕʪʦ ʩʦʟʜʘʝʪ ʚʧʝʯʘʪʣʝʥʠʝ 

ʣʦʢʘʣʴʥʦʩʪʠ (ʬʨʘʛʤʝʥʪʘʨʥʦʩʪʠ). 

ɺʳʷʚʣʝʥʥʳʝ ʣʠʥʝʘʤʝʥʪʥʳʝ ʟʦʥʳ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʠʟʚʝʩʪʥʳʤ ʛʣʫʙʠʥ-

ʥʳʤ ʨʘʟʣʦʤʘʤ ʘ ʣʠʥʝʘʤʝʥʪʥʳʝʟʦʥʳ ʥʝ ʠʤʝʶʱʠʝ ʨʘʟʣʦʤʥʳʭ ʘʥʘʣʦʛʦʚ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʪʘʢʞʝ ʦʙʫ-



ʂʝʨʠʤʦʚ ʀ.ɸ., ɻʘʡʩʫʤʦʚ ʄ.ʗ., ɹʘʜʘʝʚ ʉ.ɺ. 

ʈɸɿʃʆʄʅɸʗ ʊɽʂʊʆʅʀʂɸ ʊɽʈʉʂʆ-ʂɸʉʇʀʁʉʂʆɻʆ ʇʈʆɻʀɹɸ: ʉʆʉʊʆʗʅʀɽ ʀɿʋʏɽʅʅʆʉʊʀ ʀ ʇʈʆɹʃɽʄʓ 
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ʩʣʦʚʣʝʥʘ ʛʣʫʙʠʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʚʦʟʤʦʞʥʦ ʥʝ ʥʘʰʝʜʰʠʤʠ ʦʪʨʘʞʝʥʠʷ ʚ ʨʝʟʫʣʴʪʘʪʘʭ ʧʨʝʞʥʠʭ 

ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʣʠʙʦ ʚʩʣʝʜʩʪʚʠʝ ʤʝʥʴʰʠʭ ʤʘʩʰʪʘʙʦʚ ʧʨʦʷʚʣʝʥʠʷ. 

ʂʦʥʝʯʥʦ, ʚ ʠʟʫʯʝʥʠʠ ʨʘʟʣʦʤʥʦʡ ʪʝʢʪʦʥʠʢʠ ʊʂʇ ʠ ʚ ʮʝʣʦʤ ɺʦʩʪʦʯʥʦʛʦ ʇʨʝʜʢʘʚʢʘʟʴʷ ʩʫ-

ʱʝʩʪʚʫʝʪ ʤʥʦʛʦ ʚʦʧʨʦʩʦʚ, ʦʩʪʘʶʪʩʷ ʜʠʩʢʫʩʩʠʦʥʥʳʤʠ: ʨʘʟʛʨʘʥʠʯʝʥʠʝ ʨʘʟʣʦʤʦʚ ʧʦ ʛʣʫʙʠʥʝ ʠ 

ʜʨʫʛʠʤ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʘʤ, ʦʮʝʥʢʘ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʚʣʠʷʥʠʷ ʨʘʟʣʦʤʦʚ ʥʘ ʦʢʨʫʞʘʶʱʠʝ 

ʝʛʦ ʩʪʨʫʢʪʫʨʳ ʠ ʜʨ. ʆʜʥʘʢʦ ʷʩʥʦ ʦʜʥʦ, ʯʪʦ ʧʨʦʮʝʩʩʳ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʨʘʟʣʦʤʦʚ ʷʚʣʷʶʪ-

ʩʷ ʧʨʦʠʟʚʦʜʥʳʤʠ ʜʚʫʭ ʧʨʦʮʝʩʩʦʚ ʦʜʥʦʚʨʝʤʝʥʥʦ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʜʣʠʪʝʣʴʥʦʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ 

ʞʠʟʥʠ ʠ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ, ʘ ʩ ʜʨʫʛʦʡ ï ʢʘʢ ʧʨʦʠʟʚʦʜʥʳʝ ʬʠʟʠʯʝʩʢʦ-

ʛʦ ʧʨʦʮʝʩʩʘ ʨʘʟʨʫʰʝʥʠʷ ʧʦʨʦʜ ʟʝʤʥʦʡ ʢʦʨʳ. ʆʙʘ ʧʨʦʮʝʩʩʘ ï ʛʝʦʣʦʛʠʯʝʩʢʠʡ ʠ ʬʠʟʠʯʝʩʢʠʡ ï ʧʨʠ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʨʘʟʣʦʤʦʚ ʪʝʩʥʳʤ ʦʙʨʘʟʦʤ ʧʝʨʝʧʣʝʪʘʶʪʩʷ, ʚʟʘʠʤʥʦ ʚʣʠʷʷ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʝ ʠʣʠ 

ʠʥʳʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ. 

ʋʩʠʣʠʷʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ɻʝʦʬʠʟʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ɺʅʎ ʈɸʅ, ʛ.ɺʣʘʜʠʢʘʚʢʘʟ (ɿʘʘʣʠ-

ʰʚʠʣʠ ɺ.ɹ. ʠ ʜʨ.), ʀʥʩʪʠʪʫʪʘ ʛʝʦʣʦʛʠʠ ɼʅʎ ʈɸʅ, ʛ.ʄʘʭʘʯʢʘʣʘ (ʏʝʨʢʘʰʠʥ ɺ.ʀ. ʠ ʜʨ.) ʧʦʩʣʝʜ-

ʥʝʝ ʚʨʝʤʷ ʙʳʣ ʚʥʝʩʝʥ ʟʥʘʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʚ ʟʥʘʥʠʷ ʦ ʛʣʫʙʠʥʥʦʤ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʩʪʨʦʝʥʠʠ, ʩʦ-

ʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦ ʟʘʧʘʜʥʦʡ ʠ ʚʦʩʪʦʯʥʳʤ ʯʘʩʪʷʤ ʊʂʇ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʧʦ ʨʘʟʣʦʤʥʦʡ ʪʝʢʪʦʥʠʢʠ. 

ʅʘʢʦʧʣʝʥʥʳʡ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʙʦʣʴʰʦʡ ʦʙʲʝʤ ʜʘʥʥʳʭ ʧʦʟʚʦʣʷʝʪ ʧʨʠʩʪʫʧʠʪʴ ʢ ʩʦʟʜʘʥʠʶ 

ʩʦʚʨʝʤʝʥʥʦʡ (ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʦʡ) ʦʙʱʝʡ ʢʘʨʪʳ ʨʘʟʣʦʤʥʦʡ ʪʝʢʪʦʥʠʢʠ ʊʂʇ ʠ 

ʜʨʫʛʠʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʟʦʥ ʉʝʚʝʨʥʦʛʦ ʂʘʚʢʘʟʘ. ʆʜʥʘʢʦ ʩʫʱʝʩʪʚʫʝʪ ʨʷʜ ʚʦʧʨʦʩʦʚ, ʪʨʝʙʫʶʱʠʡ 

ʫʥʠʬʠʢʘʮʠʠ ʧʦʜʭʦʜʦʚ ʢ ʠʟʫʯʝʥʠʶ ʨʘʟʣʦʤʦʚ ʠ ʩʠʩʪʝʤʘʪʠʢʠ ʨʘʟʣʦʤʦʚ. ɼʣʷ ʵʪʦʛʦ ʙʳʣʦ ʙʳ ʮʝʣʝ-

ʩʦʦʙʨʘʟʥʦ ʧʨʦʚʝʜʝʥʠʝ ʩʦʚʝʱʘʥʠʷ ʠ ʚʦʟʤʦʞʥʦ ʩʦʟʜʘʥʠʝ ʧʦʩʪʦʷʥʥʦ ʜʝʡʩʪʚʫʶʱʝʡ ʢʦʤʠʩʩʠʠ ʜʣʷ 
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ʀʥʩʪʠʪʫʪ ʛʝʦʣʦʛʠʠ ɼʌʀʎ ʈɸʅ 
 

ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʩʝʛʤʝʥʪʘ ɺʦʩʪʦʯʥʦʛʦ ʂʘʚʢʘʟʘ ʩ 

ʫʯʝʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʝʛʠʦʥʘʣʴʥʦʡ ʛʝʦʪʝʢʪʦʥʠʢʠ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʷʚʣʝʥʦ ʯʪʦ, 

ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʳʤʠ ʤʝʩʪʘʤʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʷʚʣʷʶʪʩʷ ʟʦʥʳ ʧʝʨʝʩʝʯʝʥʠʡ ʩʫʙʢʘʚʢʘʟʩʢʠʭ 

ʠ ʧʦʧʝʨʝʯʥʳʭ ʢ ʥʠʤ ʨʘʟʣʦʤʦʚ - ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ çʜʠʟʲʶʥʢʪʠʚʥʳʝ ʫʟʣʳè. ʈʘʩʩʯʠʪʘʥʳ ʩʝʡʩʤʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ, 

ʥʘʢʣʦʥ ʛʨʘʬʠʢʘ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʠ ʧʦʩʪʨʦʝʥʳ ʢʘʨʪʳ ʵʧʠʮʝʥʪʨʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʜʣʷ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʛʠʦʥʘʣʴʥʘʷ ʛʝʦʪʝʢʪʦʥʠʢʘ, ʩʝʡʩʤʦʪʝʢʪʦʥʠʢʘ, ʩʝʡʩʤʠʯʥʦʩʪʴ, ʩʝʡʩʤʠʯʝʩʢʘʷ ʦʧʘʩʥʦʩʪʴ, ʩʝʡ-

ʩʤʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʨʘʟʣʦʤʳ, ʛʨʘʬʠʢ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ.  

 

REGIONAL GEOTECTONICS AND SEISMIC REGIME OF THE TERRITORY OF THE EAST-

ERN CAUCASUS FOR THE PERIOD from 1960 to 2021 
 

Magomedov R.A., Musaev M.A. 

Institute of Geology of the Dagestan Federal Research Center of the Russian Academy of Sciences 
 

The analysis of the current seismic regime of the north-eastern segment of the Eastern Caucasus, taking into ac-

count the peculiarities of regional geotectonics, is carried out. According to the results of the conducted studies, it was re-

vealed that the most likely places of occurrence of strong earthquakes are the zones of intersections of Subcaucasian and 

transverse faults - the so-called "disjunctive nodes". Seismic activity, the slope of the recurrence graph are calculated and 

maps of earthquake epicenters for the studied area are constructed.  

Keywords: regional geotectonics, seismotectonics, seismicity, seismic hazard, seismic activity, faults, earthquake 

recurrence schedule. 

 

ʉʦʚʨʝʤʝʥʥʘʷ ʛʝʦʪʝʢʪʦʥʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʥʘ ɺʦʩʪʦʯʥʦʤ ʂʘʚʢʘʟʝ - ʨʝʟʫʣʴʪʘʪ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʷ ʥʘ ʢʦʥʚʝʨʛʝʥʪʥʦʡ ʛʨʘʥʠʮʝ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʣʠʪʦʩʬʝʨʥʳʭ ʧʣʠʪ ʩʦʧʨʦʚʦʞʜʘʶʱʠʭʩʷ ʨʘʩ-

ʩʣʘʠʚʘʥʠʝʤ ʠ ʩʣʦʞʥʦʡ ʜʝʬʦʨʤʘʮʠʝʡ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʣʠʪʦʩʬʝʨʳ (ʨʠʩ. 1 ʠ 2) ʠ ʜʘʣʴʥʝʡʰʝʛʦ 

ʵʚʦʣʶʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʘ ʚ ʢʨʫʧʥʳʭ ʬʘʟʘʭ ʩʢʣʘʜʯʘʪʦʩʪʠ: ʇʨʝʜʦʣʠʛʦʮʝʥʦʚʦʡ (ʇʠʨʝʥʝʡ-

ʩʢʦʡ), ʇʨʝʜʘʢʯʘʛʳʣʴʩʢʦʡ (ʈʦʥʩʢʦʡ, ʂʦʙʨʠʩʪʘʥʩʢʦʡ) ʠ ʇʨʝʜʧʣʝʡʩʪʦʮʝʥʦʚʦʡ (ɺʦʩʪʦʯʥʦ-

ʂʘʚʢʘʟʩʢʦʡ) (ʂʦʨʦʥʦʚʩʢʠʡ, 1994; ʄʠʣʘʥʦʚʩʢʠʡ, 1963, 1968; ʍʘʠʥ, 1963, 1973; ɻʘʚʨʠʣʦʚ ʖ.ʆ., 

2005; ʂʘʟʴʤʠʥ, ʉʙʦʨʱʠʢʦʚ, 1989; ʄʘʛʦʤʝʜʦʚ, 2017 ʠ ʜʨ.).  

 

 
ʈʠʩ. 1. ɻʝʦʣʦʛʠʯʝʩʢʠʡ ʨʘʟʨʝʟ ʯʝʨʝʟ ɼʘʛʝʩʪʘʥʩʢʠʡ ʩʝʛʤʝʥʪ ɺʦʩʪʦʯʥʦʛʦ ʂʘʚʢʘʟʘ (ʧʦ [15]) 
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1 ï ʢʚʘʨʪʝʨ-ʩʨʝʜʥʠʡ ʤʠʦʮʝʥ; 2 ï ʦʣʠʛʦʮʝʥ-ʥʠʞʥʠʡ ʤʠʦʮʝʥ, ʤʘʡʢʦʧ; 3 ï ʧʘʣʝʦʮʝʥ-ʵʦʮʝʥ;  

4 ï ʤʝʣ; 5 ï ʶʨʘ; 6 ï ʧʝʨʤʦ-ʪʨʠʘʩ; 7 ï ʧʨʦʪʝʨʦʟʦʡ-ʢʘʨʙʦʥ; 8 - ʨʘʟʨʳʚʥʳʝ ʥʘʨʫʰʝʥʠʷ. 

 
ʈʠʩ. 2. ɿʦʥʘ ʢʦʣʣʠʟʠʠ ɺʦʩʪʦʯʥʦʛʦ ʂʘʚʢʘʟʘ ʩʦ ʉʢʠʬʩʢʦʡ ʧʣʠʪʦʡ - ʤʦʜʝʣʴ ʩʦʯʣʝʥʝʥʠʷ ʩʢʣʘʜʯʘʪʦʛʦ  

ʩʦʦʨʫʞʝʥʠʷ ɺʦʩʪʦʯʥʦʛʦ ʂʘʚʢʘʟʘ ʩʦ ʉʢʠʬʩʢʦʡ ʧʣʠʪʦʡ (ʧʦ [16] ʩ ʜʦʧʦʣʥʝʥʠʷʤʠ ʚ 2020 ʛ.). 
 

 

ʍʘʨʘʢʪʝʨ ʧʨʦʪʝʢʘʥʠʷ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʯʘʩʪʥʳʤ ʧʨʦʷʚʣʝʥʠʝʤ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ 

ʩʝʡʩʤʠʯʥʦʩʪʴ, ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʠʟʤʝʥʝʥ ʚ ʩʨʘʚʥʠʪʝʣʴʥʦ ʢʦʨʦʪʢʠʝ ʦʪʨʝʟʢʠ ʚʨʝʤʝʥʠ ʠʤʝʶʱʝʡʩʷ 

ʩʝʡʩʤʦʩʪʘʪʠʩʪʠʢʠ. ɸ ʩ ʧʝʨʠʦʜʦʤ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʚ ʜʝʩʷʪʢʠ ʠʣʠ ʩʦʪʥʶ ʣʝʪ - ʪʝʤ 

ʙʦʣʝʝ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʜʦʧʫʩʢʘʶʪ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʥʝʢʠʡ ʜʦʣʛʦʚʨʝʤʝʥʥʳʡ ʩʨʝʜʥʠʡ ʩʝʡʩʤʠʯʝ-

ʩʢʠʡ ʨʝʞʠʤ, ʦʪʦʙʨʘʞʘʶʱʠʡ ʚ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʤʘʩʰʪʘʙʝ ʚʨʝʤʝʥʠ ʩʦʚʨʝʤʝʥʥʳʡ ʤʦʤʝʥʪ ʠ ʟʘʚʠ-

ʩʷʱʠʡ ʪʦʣʴʢʦ ʦʪ ʤʝʩʪʘ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʘ ʥʝ ʦʪ ʚʨʝʤʝʥʠ (ɼʞʠʙʣʘʜʟʝ, 1980). ɿʘ ʵʪʠ ʧʨʦʤʝʞʫʪʢʠ 

ʚʨʝʤʝʥʠ ʤʦʞʝʪ ʫʚʝʣʠʯʠʚʘʪʴʩʷ ʠ ʫʤʝʥʴʰʘʪʴʩʷ ʘʢʪʠʚʥʦʩʪʴ, ʦʜʥʘʢʦ ʦʙʱʠʝ ʩʨʝʜʥʠʝ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʠ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʥʝ ʜʦʣʞʥʳ ʩʠʣʴʥʦ ʤʝʥʷʪʴʩʷ, ʠʭ ʫʩʣʦʚʥʦ 

ʩʯʠʪʘʶʪ ʧʨʠʙʣʠʞʝʥʥʦ ʧʦʩʪʦʷʥʥʳʤʠ. ʕʪʦ ʩʯʠʪʘʝʪʩʷ ʦʩʥʦʚʥʦʡ ʧʨʝʜʧʦʩʳʣʢʦʡ ʚʦʟʤʦʞʥʦʩʪʠ ʩʝʡ-

ʩʤʦʨʘʡʦʥʠʨʦʚʘʥʠʷ (ɼʞʠʙʣʘʜʟʝ, 1980).   

ʉʣʦʞʥʦʝ ʛʝʦʣʦʛʦ-ʪʝʢʪʦʥʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ɺʦʩʪʦʯʥʦʛʦ ʂʘʚʢʘʟʘ (ɸʞʛʠʨʝʡ, 1960; ɹʨʦʜ, 

1938; ɹʫʪʦʨʠʥ, ɻʘʣʠʥ, 1972; ɻʘʚʨʠʣʦʚ ʖ.ʆ., 2005; ʂʦʨʦʥʦʚʩʢʠʡ, 1994; ʄʠʣʘʥʦʚʩʢʠʡ, 1963, 

1968; ʍʘʠʥ, 1963, 1973, 1984, 2003, 2007; ʂʘʟʴʤʠʥ, ʉʙʦʨʱʠʢʦʚ, 1989; ʂʨʘʩʥʦʧʝʚʮʝʚʘ ʠ ʜʨ., 

1966; ʉʦʙʦʨʥʦʚ, 1991; ʉʢʘʨʷʪʠʥ, 1973; ʄʘʨʢʫʩ, 1986; ʄʘʛʦʤʝʜʦʚ, 2014, 2017 ʠ ʜʨ.) ʦʪʨʘʞʘʝʪʩʷ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʦʙʨʘʟʦʤ, ʠ ʥʘ ʩʝʡʩʤʠʯʝʩʢʦʤ ʨʝʞʠʤʝ. ʉʝʡʩʤʠʯʝʩʢʠʡ ʨʝʞʠʤ ʫʩʣʦʞʥʷʝʪʩʷ ʝʱʝ 

ʠ ʪʝʤ, ʯʪʦ ʠʩʩʣʝʜʫʝʤʳʡ ʨʝʛʠʦʥ ʨʘʩʧʦʣʦʞʝʥ ʚ ʟʦʥʝ ʩʦʯʣʝʥʝʥʠʷ ʢʨʫʧʥʳʭ ʙʣʦʢʦʚ ʟʝʤʥʦʡ ʢʦʨʳ ʩ 

ʨʘʟʥʦʪʠʧʥʳʤʠ ʤʦʱʥʦʩʪʷʤʠ ʝʛʦ ʢʦʥʩʦʣʠʜʠʨʦʚʘʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. ɿʜʝʩʴ ʚʳʜʝʣʷʶʪʩʷ ʪʨʠ ʩʠʩʪʝ-

ʤʳ ʨʘʟʣʦʤʦʚ ʨʘʟʣʠʯʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ: ʧʨʦʜʦʣʴʥʦʛʦ (ʦʙʱʝʢʘʚʢʘʟʩʢʦʛʦ), ʧʦʧʝʨʝʯʥʦʛʦ (ʩʝʚʝʨʦ-

ʚʦʩʪʦʯʥʦʛʦ) ʠ ʜʠʘʛʦʥʘʣʴʥʦʛʦ (ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ). ʇʰʝʢʳʰ-ʊʳʨʥʳʘʫʟʩʢʠʡ ʨʘʟʣʦʤ ʷʚʣʷʝʪʩʷ ʩʘ-

ʤʳʤ ʩʝʡʩʤʦʘʢʪʠʚʥʳʤ ʚ ʨʝʛʠʦʥʝ ʚ ʩʦʚʨʝʤʝʥʥʳʡ ʧʝʨʠʦʜ. ʀʟ ʧʦʧʝʨʝʯʥʳʭ ʨʘʟʣʦʤʦʚ ʚ ʩʤʳʩʣʝ 

ʦʮʝʥʢʠ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʨʝʛʠʦʥʘ ʩʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ ɿʫʨʘʤʘʢʝʥʪʩʢʠʡ, ʇʠʨʘʫʟʩʢʠʡ, ʂʘ-

ʢʘʶʨʪʦʚʩʢʠʡ ʏʠʨʢʝʡ-ʕʢʠʙʫʣʘʢʩʢʠʡ, ɸʭʘʪʣʳ-ʂʫʤʪʦʨʢʘʣʠʥʩʢʠʡ ʠ ʀʩʢʘʥʜʝʨʦʥ-ʄʘʭʘʯʢʘʣʠʥʩʢʠʡ 

ʨʘʟʣʦʤʳ. 

ʅʘʠʙʦʣʴʰʘʷ ʪʝʢʪʦʥʠʯʝʩʢʘʷ ʠ ʩʝʡʩʤʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʨʘʡʦʥʝ ʧʝʨʝʩʝʯʝ-

ʥʠʷ ʩʦʚʨʝʤʝʥʥʦʡ ʘʢʪʠʚʥʦʡ ʟʦʥʳ (ʢ ʟʘʧʘʜʫ ʦʪ ʛ. ʄʘʭʘʯʢʘʣʘ) ʩ ʏʝʨʥʦʛʦʨʩʢʠʤ, ʇʰʝʢʳʰ-

ʊʳʨʥʳʘʫʟʩʢʠʤ ʠ ʉʨʝʜʠʥʥʳʤ ʨʘʟʣʦʤʘʤʠ ʚʦ ʬʨʦʥʪʘʣʴʥʦʡ ʯʘʩʪʠ ɼʘʛʝʩʪʘʥʩʢʦʛʦ ʚʳʩʪʫʧʘ, ʧʦʜ-

ʪʚʝʨʞʜʝʥʥʘʷ ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ.  



ʄʘʛʦʤʝʜʦʚ ʈ.ɸ., ʄʫʩʘʝʚ ʄ.ɸ. 
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ʂʘʢ ʠʟʚʝʩʪʥʦ, ʚ ʩʝʡʩʤʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʣʶʙʦʛʦ ʨʝʛʠʦʥʘ ʜʠʟʲʶʥʢʪʠʚʥʳʝ ʥʘʨʫʰʝʥʠʷ ʚ ʬʫʥ-

ʜʘʤʝʥʪʝ ʠ ʦʩʘʜʦʯʥʦʤ ʯʝʭʣʝ ʠʛʨʘʶʪ ʦʜʥʫ ʠʟ ʦʧʨʝʜʝʣʷʶʱʠʭ ʨʦʣʝʡ. ʆʙ ʘʢʪʠʚʠʟʘʮʠʠ ʩʦʚʨʝʤʝʥ-

ʥʳʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʚʳʨʘʞʝʥʥʦʡ ʚ ʫʩʠʣʝʥʠʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ 

ʥʘʧʨʷʞʝʥʠʷ ʟʝʤʥʦʡ ʢʦʨʳ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʨʝʟʫʣʴʪʘʪʳ ʚʳʩʦʢʦʪʦʯʥʳʭ ʣʠʥʝʡʥʦ-ʫʛʣʦʚʳʭ ʛʝʦʜʝ-

ʟʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ, ʧʨʦʚʦʜʠʚʰʠʭʩʷ ʚ 1991 ʛ. (ʂʘʩʴʷʥʦʚʘ ʠ ʜʨ., 1995). ʋʩʪʘʥʦʚʣʝʥʦ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦʝ ʩʤʝʱʝʥʠʝ ʚ ʧʣʘʥʝ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ɼʘʛʝʩʪʘʥʩʢʦʛʦ ʚʳʩʪʫʧʘ, ʘ ʚʝʣʠʯʠ-

ʥʘ ʩʨʝʜʥʠʭ ʩʢʦʨʦʩʪʝʡ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʧʝʨʝʤʝʱʝʥʠʡ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʧʫʥʢʪʦʚ ʟʘ 24-ʣʝʪʥʠʡ ʧʝʨʠ-

ʦʜ (1967-1991 ʛʛ.) ʜʦʩʪʠʛʘʝʪ 2 ʩʤ/ʛʦʜ. ɼʘʛʝʩʪʘʥʩʢʠʡ ʚʳʩʪʫʧ (ʦʩʦʙʝʥʥʦ ʝʛʦ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʘʷ 

ʯʘʩʪʴ) ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʠ ʚʳʩʦʢʠʤʠ ʩʢʦʨʦʩʪʷʤʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʦʜʲʝʤʘ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ɺ 

ʪʦ ʞʝ ʚʨʝʤʷ ʇʨʠʤʦʨʩʢʘʷ ʨʘʚʥʠʥʘ, ʷʚʣʷʶʱʘʷʩʷ, ʩʦʙʩʪʚʝʥʥʦ, ʧʦʙʝʨʝʞʴʝʤ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ, ʠʩ-

ʧʳʪʳʚʘʝʪ ʥʘ ʙʦʣʴʰʝʡ ʧʣʦʱʘʜʠ ʧʦʛʨʫʞʝʥʠʝ. ʉʦʚʨʝʤʝʥʥʳʝ ʩʢʦʨʦʩʪʠ ʚʝʨʪʠʢʘʣʴʥʳʭ ʦʧʫʩʢʘʥʠʡ 

ʟʜʝʩʴ ʚʘʨʴʠʨʫʶʪ ʚ ʧʨʝʜʝʣʘʭ 2-5 ʤʤ/ʛʦʜ (ʂʘʨʪʘ ʩʦʚʨʝʤʝʥʥʳʭ é, 1973, 1989). ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʫʢʘʟʘʥʥr ʝ ʟʥʘʯʝʥʠʷ ʩʢʦʨʦʩʪʝʡ ʥʝʩʢʦʣʴʢʦ ʟʘʥʠʞʝʥʳ, ʪʘʢ ʢʘʢ ʦʥʠ ʫʩʨʝʜʥʷʶʪʩʷ ʟʘ ʚʝʩʴʤʘ 

ʜʣʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ, ʘ ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʜʦʫʯʝʪʫ ʟʥʘʢʦʧʝʨʝʤʝʥʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʜʚʠʞʝʥʠʡ. 

ɿʘ 1979-1987 ʛʛ. ʩʨʝʜʥʠʝ ʩʢʦʨʦʩʪʠ ʩʦʚʨʝʤʝʥʥʳʭ ʚʝʨʪʠʢʘʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʟʝʤʥʦʡ ʧʦʚʝʨʭ-

ʥʦʩʪʠ ʧʦ ʊʝʨʩʢʦ-ʉʫʥʞʝʥʩʢʦʡ ʘʥʪʠʢʣʠʥʘʣʴʥʦʡ ʟʦʥʝ ʩʦʩʪʘʚʠʣʠ 4-8 ʤʤ/ʛʦʜ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʦ 

ʜʘʥʥʳʤ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʪʦʣʴʢʦ ʟʘ ʰʝʩʪʴ ʤʝʩʷʮʝʚ 1979 ʛ. ï 30-60 ʤʤ/ʛʦʜ (ʉʠʜʦ-

ʨʦʚ, ʂʫʟʴʤʠʥ, 1989). ʊʘʢʦʡ ʟʥʘʢʦʧʝʨʝʤʝʥʥʳʡ ʨʝʞʠʤ ʜʚʠʞʝʥʠʷ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʦʪʜʝʣʴʥʳʭ 

ʫʯʘʩʪʢʦʚ ʧʦʙʝʨʝʞʴʷ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ ʦʙʫʩʣʦʚʣʝʥ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʦʣʥʦʚʳʤ 

ʭʘʨʘʢʪʝʨʦʤ ʧʝʨʝʜʘʯʠ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʧʨʷʞʝʥʠʡ. ʈʝʟʫʣʴʪʘʪʳ ʥʠʚʝʣʠʨʦʚʦʢ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʚ 1914, 1936, 1949, 1972, 1989 ʛʛ., ʧʨʦʚʝʜʝʥʥʳʭ ʚʜʦʣʴ ʟʘʧʘʜʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ, 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʧʦʜʦʙʥʦʤ ʚʦʣʥʦʚʦʤ ʭʘʨʘʢʪʝʨʝ ʜʚʠʞʝʥʠʡ ʟʝʤʥʦʡ ʢʦʨʳ ʩ ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ ï 

10-20 ʣʝʪ ʠ ʙʦʣʝʝ (ʉʠʥʷʛʠʥʘ, ʆʨʣʝʥʢʘ, 1959; ʉʠʜʦʨʦʚ, ʂʫʟʴʤʠʥ, 1989; ʐʠʣʦ, 1989).  

ɺʦʩʪʦʯʥʳʡ ʂʘʚʢʘʟ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʘʤʦʡ ʚʳʩʦʢʦʡ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʚ ʝʚ-

ʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ. ɺ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʥʠʭ 50 ʣʝʪ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʤ ʧʫʪʝʤ ʟʜʝʩʴ ʟʘʨʝʛʠ-

ʩʪʨʠʨʦʚʘʥʦ ʜʦʚʦʣʴʥʦ ʤʥʦʛʦ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. ʋʩʠʣʝʥʠʝ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʦʜ-

ʪʚʝʨʞʜʝʥʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷʤʠ: ɼʘʛʝʩʪʘʥʩʢʠʤ ï 14.05.1970 ʛ. (8 - 9 ʙʘʣʣʦʚ); ʉʘʣʘʪʘʫʩʢʠʤ ï 

23.12.1974 ʛ. (7 ʙʘʣʣʦʚ); ɹʫʡʥʘʢʩʢʠʤ ï 9.01.1975 ʛ. ʩ ʩʠʣʦʡ ʚ ʵʧʠʮʝʥʪʨʝ ʨʘʚʥʦʡ 8 ʙʘʣʣʘʤ; ʂʫʤ-

ʪʦʨʢʘʣʠʥʩʢʠʤʠ  (31.01.1999 ʛ. ʩ ʩʠʣʦʡ ʚ 7 ʙʘʣʣʦʚ, 21.02. ʠ 15.04.1999 ʛ. ʩ ʩʠʣʦʡ ʚ 6-7 ʙʘʣʣʦʚ); 

ɿʘʢʘʪʘʣʠʥʩʢʠʤʠ (ɻʨʫʟʠʷ) ï 7.05.2012 ʛ. ʩ ʩʠʣʦʡ 7-8 ʙʘʣʣʦʚ, 29.06.2014 ʛ. ʩ ʩʠʣʦʡ 8 ʙʘʣʣʦʚ, 

05.06.2018 ʩ ʩʠʣʦʡ ʚ ʵʧʠʮʝʥʪʨʝ 8 ʙʘʣʣʦʚ; ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʛ. ʃʘʛʦʜʝʭʠ ï ʟʝʤʣʝʪʨʷʩʝʥʠʝʤ 

14.10.2012 ʛ. ʩ ʩʠʣʦʡ 7-8 ʙʘʣʣʦʚ; ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʛ. ʐʝʢʠ (ɸʟʝʨʙʘʡʜʞʘʥ) ï ʟʝʤʣʝʪʨʷʩʝʥʠʝʤ 

04.09.2015 ʛ. ʩ ʩʠʣʦʡ 8 ʙʘʣʣʦʚ ʠ ʤʥʦʛʠʤʠ ʜʨʫʛʠʤʠ.  

ʇʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫ ʜʘʥʥʳʭ ʩʚʦʜʥʦʛʦ ʂʘʪʘʣʦʛʘ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʩʦʩʪʘʚʣʝʥʥʦʛʦ ʧʦ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʠʩʪʦʨʠʯʝʩʢʠʭ ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʝʱʝ ʚ ʜʨʝʚʥʠʝ ʚʨʝʤʝʥʘ, ʚ ʧʨʝʜʝʣʘʭ 

ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʨʦʠʩʭʦʜʠʣʠ ʩʠʣʴʥʳʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ. ʀʟ ʥʠʭ ʜʦʩʪʦʚʝʨʥʦ ʠʟʚʝʩʪʥʳ ʠ 

ʜʦʩʢʦʥʘʣʴʥʦ ʦʧʠʩʘʥʳ ʩʣʝʜʫʶʱʠʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ: ʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʳʡ ɼʘʛʝʩʪʘʥ ï 04.12.1830 ʛ. J 

= 8 ï 9 ʙʘʣʣʦʚ, ʍʫʯʥʠ ï 02.04.1952 ʛ. J = 8 ï 9 ʙʘʣʣʦʚ. ʄʘʢʨʦʩʝʡʩʤʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʦ ʩʠʣʴʥʳʭ 

ʟʝʤʣʝʪʨʷʩʝʥʠʷʭ ʨʝʛʠʦʥʘ ʠʤʝʶʪʩʷ ʩ VII  ʚʝʢʘ ʥʘʰʝʡ ʵʨʳ (ʃʝʚʢʦʚʠʯ ʠ ʜʨ., 1977). ʇʦ ʦʧʠʩʘʥʠʷʤ 

ʦʥʠ ʦʪʨʘʞʘʶʪ ʧʦʩʣʝʜʩʪʚʠʷ ʩʠʣʴʥʳʭ ʠ ʨʘʟʨʫʰʠʪʝʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ɺʦʩʪʦʯʥʦʛʦ ʂʘʚʢʘʟʘ ʥʘʤʠ ʧʨʦʚʝ-

ʜʝʥ ʘʥʘʣʠʟ ʢʘʪʘʣʦʛʘ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ɽʜʠʥʦʡ ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʩʣʫʞʙʳ ʈɸʅ (ɽɻʉ ʈɸʅ) ʠ ʢʘʪʘʣʦʛʘ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ ɼʘʛʝʩʪʘʥʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ɽɻʉ ʈɸʅ c 1960 ʧʦ 2021 ʛʛ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ 

ʩʦʩʪʘʚʣʝʥʳ ʢʘʨʪʳ ʵʧʠʮʝʥʪʨʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ (ʨʠʩ. 3 ʠ 4), ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʦ-

ʚʘʣʠʩʴ ʜʘʥʥʳʝ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʧʨʦʠʟʦʰʝʜʰʠʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʣʦʱʘʜʴʶ ʦʢʦʣʦ 73.5 ʪʳʩ. ʢʤ2 

(ʢʦʦʨʜʠʥʘʪʳ: ʉ.ʐ.41000' - 44000'; ɺ.ɼ. 45030' - 48030').  
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ʈʠʩ. 3. ʂʘʨʪʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʧʠʮʝʥʪʨʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ ʂ Ó 11,  

ʧʨʦʠʟʦʰʝʜʰʠʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉ-ɺ ʩʝʛʤʝʥʪʘ ɺʦʩʪʦʯʥʦʛʦ ʂʘʚʢʘʟʘ ʟʘ ʧʝʨʠʦʜ 1970ï2020 ʛʛ.  

(ʧʦ ʄ.ɸ. ʄʫʩʘʝʚʫ, ʄʘʭʘʯʢʘʣʘ 2020 ʛ.). 
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1 ï ʛʣʫʙʠʥʥʳʝ ʨʘʟʣʦʤʳ (ʘ ï ʜʦʩʪʦʚʝʨʥʳʝ; ʙ ï ʧʨʝʜʧʦʣʘʛʘʝʤʳʝ); 2 ï ʨʘʟʣʦʤʳ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ  

(ʘ ï ʜʦʩʪʦʚʝʨʥʳʝ; ʙ ï ʧʨʝʜʧʦʣʘʛʘʝʤʳʝ); 3 ï ʥʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ ʙʣʦʢʦʚ ʧʦ ʜʘʥʥʳʤ GPS-ʥʘʙʣʶʜʝʥʠʡ  

ʠ ʧʦʚʪʦʨʥʦʛʦ ʥʠʚʝʣʠʨʦʚʘʥʠʷ; 4 ï ʛʨʘʥʠʮʘ ʨʝʩʧʫʙʣʠʢʠ ɼʘʛʝʩʪʘʥ. 

 

ʈʠʩ. 4. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʵʧʠʮʝʥʪʨʦʚ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ ʄ Ó 5 ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉ-ɺ ʩʝʛʤʝʥʪʘ 

 ɺʦʩʪʦʯʥʦʛʦ ʂʘʚʢʘʟʘ ʟʘ ʧʝʨʠʦʜ 1960-2021 ʛʛ. (ʧʦ ʈ.ɸ. ʄʘʛʦʤʝʜʦʚʫ, ʄʘʭʘʯʢʘʣʘ 2021 ʛ.). 
 

 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʵʧʠʮʝʥʪʨʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʦ ʧʣʦʱʘʜʠ ʨʝʛʠʦʥʘ ï ʥʝʨʘʚʥʦʤʝʨʥʦʝ. ʆʥʦ ʦʪ-

ʨʘʞʘʝʪ, ʢʘʢ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʚʳʰʝ, ʩʣʦʞʥʦʝ ʛʝʦʣʦʛʦ-ʪʝʢʪʦʥʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʨʝʛʠʦʥʘ ʩ ʨʘʟʥʦ-

ʪʠʧʥʳʤʠ ʤʦʱʥʦʩʪʷʤʠ ʝʛʦ ʢʦʥʩʦʣʠʜʠʨʦʚʘʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʅʘʠʙʦʣʴʰʘʷ ʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʟʦʥʘʭ ʧʝʨʝʩʝʯʝʥʠʡ ʩʫʙʢʘʚʢʘʟʩʢʠʭ ʠ ʧʦʧʝʨʝʯʥʳʭ ʢ ʥʠʤ ʨʘʟʣʦʤʘʭ. 

ʈʘʩʯʝʪ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʜʣʷ ʨʝʛʠʦʥʘ ʚʳʧʦʣʥʝʥ ʟʘ ʧʝʨʠʦʜ 1970-2020 ʛʛ. (ʨʠʩ. 5).  

ɿʘʢʦʥ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʠʟʫʯʝʥ ʧʦʯʪʠ ʜʣʷ ʚʩʝʭ ʩʝʡʩʤʦʘʢʪʠʚʥʳʭ ʨʝʛʠʦʥʦʚ ʠ 

ʨʘʡʦʥʦʚ. ʅʘʢʣʦʥ ʛʨʘʬʠʢʘ ʚ ʝʛʦ ʧʨʷʤʦʣʠʥʝʡʥʦʡ ʯʘʩʪʠ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʦʜʠʥʘʢʦʚ ʧʦʯʪʠ ʜʣʷ ʚʩʝʭ 

ʩʝʡʩʤʦʘʢʪʠʚʥʳʭ ʨʝʛʠʦʥʦʚ ʠ ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ ʦʢʦʣʦ 0,5Ñ0,1. ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʛʨʘʬʠʢʦʚ ʧʦ-

ʚʪʦʨʷʝʤʦʩʪʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʠʟ ʢʘʪʘʣʦʛʦʚ ʚʳʙʠʨʘʶʪʩʷ ʜʘʥʥʳʝ ʦ ʯʠʩʣʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʟʝʤʣʝ-
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ʪʨʷʩʝʥʠʡ ʨʘʟʥʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʢʣʘʩʩʦʚ ʂÑ0,5. ɻʨʘʬʠʢ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʩʪʨʦʷʪ, ʢʘʢ ʤʝʪʦʜʦʤ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʪʘʢ ʠ ʩʫʤʤʠʨʦʚʘʥʠʷ (ʈʠʟʥʠʯʝʥʢʦ, 1979; ʄʝʪʦʜʳ ʜʝʪʘʣʴʥʦʛʦ ʠʟʫʯ. é, 1960; ʄʫ-

ʩʘʝʚ, 2021). ɼʣʷ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʝʛʠʦʥʘ ʥʘʢʣʦʥ ʛʨʘʬʠʢʘ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʧʦʣʫʯʠʣʩʷ ʨʘʚʥʳʤ ɔ = 

0.56 (ʪʘʙʣʠʮʘ 1, ʨʠʩ. 6). 

 

 
ʈʠʩ. 5. ʂʘʨʪʘ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ɸ10 ʉ-ɺ ʩʝʛʤʝʥʪʘ ɺʦʩʪʦʯʥʦʛʦ ʂʘʚʢʘʟʘ 

 

ʊʘʙʣʠʮʘ 1 

N 634 187 47 22 3 1 

K 11 12 13 14 15 16 

Log N 2,802089 2,271842 1,672098 1,342423 0,477121 0 

 

ʂʘʨʪʘ ʵʧʠʮʝʥʪʨʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʟʘ ʢʦʨʦʪʢʠʝ ʧʨʦʤʝʞʫʪʢʠ ʚʨʝʤʝʥʠ, ʚʚʠʜʫ ʙʦʣʴʰʦʡ ʠʟ-

ʤʝʥʯʠʚʦʩʪʠ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʥʝ ʤʦʞʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʣʫʞʠʪʴ ʥʘʜʝʞʥʦʡ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʦʡ ʩʝʡʩʤʠʯʥʦʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʨʘʡʦʥʘ. ʊʨʫʜʥʦʩʪʴ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʩʝʡʩʤʠʯʥʦ-

ʩʪʠ, ʪʦʡ ʠʣʠ ʠʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʩʝʡʩʤʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦ-

ʙʦʡ ʩʦʯʝʪʘʥʠʝ ʥʝʧʨʝʨʳʚʥʦʛʦ ʥʘʢʦʧʣʝʥʠʷ ʫʧʨʫʛʠʭ ʥʘʧʨʷʞʝʥʠʡ ʚ ʟʝʤʥʦʡ ʢʦʨʝ ʠ ʚʝʨʭʥʝʡ ʯʘʩʪʠ 

ʤʘʥʪʠʠ ʠ ʜʠʩʢʨʝʪʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠʭ ʩʙʨʘʩʳʚʘʥʠʷ. ʇʦʵʪʦʤʫ ʥʘʠʙʦʣʝʝ ʚʘʞʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ 

ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʧʦʣʷ ʙʳʣʠ ʙʳ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘʧʨʷʞʝʥʠʷ ʠ ʧʨʦʯʥʦʩʪʠ, ʜʘʶʱʠʝ 

ʥʘʤ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʚʝʨʦʷʪʥʦʩʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. ʆʜʥʘʢʦ, ʧʦʢʘ ʭʘʨʘʢʪʝʨʠʩʪʠ-

ʢʦʡ ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʛʝʦʩʨʝʜʳ ʦʩʪʘʝʪʩʷ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚ ʥʝʡ. 

 



ʄʘʛʦʤʝʜʦʚ ʈ.ɸ., ʄʫʩʘʝʚ ʄ.ɸ. 

ʈɽɻʀʆʅɸʃʔʅɸʗ ɻɽʆʊɽʂʊʆʅʀʂɸ ʀ ʉɽʁʉʄʀʏɽʉʂʀʁ ʈɽɾʀʄ ʊɽʈʈʀʊʆʈʀʀ ɺʆʉʊʆʏʅʆɻʆ ʂɸɺʂɸɿɸ.é 

 

21 

 
ʈʠʩ. 6. ɻʨʘʬʠʢ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʜʣʷ ʉ-ɺ ʩʝʛʤʝʥʪʘ ɺʦʩʪʦʯʥʦʛʦ ʂʘʚʢʘʟʘ 

 

ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʷʚʣʝʥʦ ʯʪʦ, ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʳʤʠ ʤʝʩʪʘʤʠ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʷʚʣʷʶʪʩʷ ʟʦʥʳ ʧʝʨʝʩʝʯʝʥʠʡ ʩʫʙʢʘʚʢʘʟʩʢʠʭ ʠ ʧʦʧʝʨʝʯ-

ʥʳʭ ʢ ʥʠʤ ʨʘʟʣʦʤʦʚ - ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ çʜʠʟʲʶʥʢʪʠʚʥʳʝ ʫʟʣʳè.  

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʵʧʠʮʝʥʪʨʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʦ ʧʣʦʱʘʜʠ ʨʝʛʠʦʥʘ ʦʪʨʘʞʘʝʪ ʩʣʦʞʥʦʝ ʛʝʦʣʦ-

ʛʦ-ʪʝʢʪʦʥʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʨʝʛʠʦʥʘ ʩ ʨʘʟʥʦʪʠʧʥʳʤʠ ʤʦʱʥʦʩʪʷʤʠ ʝʛʦ ʢʦʥʩʦʣʠʜʠʨʦʚʘʥʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ. 

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʩʦʢʦʪʦʯʥʳʭ ʣʠʥʝʡʥʦ-ʫʛʣʦʚʳʭ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ ʩʚʠʜʝʪʝʣʴ-

ʩʪʚʫʶʪ ʦ ʧʫʣʴʩʘʮʠʦʥʥʦʤ ʧʨʦʜʚʠʞʝʥʠʠ ʢ ʩʝʚʝʨʫ ʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʫ ʙʣʦʢʦʚ ɺʦʩʪʦʯʥʦʛʦ ʂʘʚʢʘʟʘ, 

ʚʝʨʦʷʪʥʦ, ʧʦʜ ʚʣʠʷʥʠʝʤ ʨʦʩʪʘ ʘʢʢʨʝʮʠʦʥʥʦʡ ʧʨʠʟʤʳ ɹʦʣʴʥʦʛʦ ʂʘʚʢʘʟʘ ʠ ʧʨʦʜʚʠʞʝʥʠʝʤ ɸʨʘ-

ʚʠʡʩʢʦʡ ʧʣʠʪʳ ʢ ʩʝʚʝʨʫ ʚ ʨʝʛʠʦʥʘʣʴʥʦʤ ʜʝʬʦʨʤʘʮʠʦʥʥʦʤ ʧʦʣʝ.  

ʉʦʚʨʝʤʝʥʥʳʡ ʠ ʧʦʩʣʝʜʥʠʡ (50 ï ʣʝʪʥʠʡ) ʚʩʧʣʝʩʢ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʘ ɺʦʩʪʦʯʥʦʤ 

ʂʘʚʢʘʟʝ ʦʪʨʘʞʘʝʪ ʝʩʪʝʩʪʚʝʥʥʳʡ ʭʦʜ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʨʝʛʠʦʥʝ (ʚʭʦʜʠʪ ʚ ʘʣʴʧʠʡʩʢʫʶ 

ʛʝʦʩʠʥʢʣʠʥʘʣʴʥʫʶ ʦʙʣʘʩʪʴ, ʚ ʢʦʪʦʨʦʡ ʝʱʝ ʥʝ ʟʘʢʦʥʯʠʣʠʩʴ ʧʨʦʮʝʩʩʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʢʣʘʜʯʘʪʳʭ 

ʩʪʨʫʢʪʫʨ) ʩ çʨʘʩʢʦʥʩʝʨʚʘʮʠʝʡè ʛʝʥʝʪʠʯʝʩʢʠ ʦʙʨʝʪʝʥʥʳʭ (ʚ ʧʨʦʮʝʩʩʝ ʜʣʠʪʝʣʴʥʦʛʦ ʣʠʪʦʛʝʥʝʟʘ ʠ 

ʠʩʪʦʨʠʠ ʝʛʦ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ) ʠ ʥʘʢʦʧʣʝʥʥʳʭ ʚ ʩʦʚʨʝʤʝʥʥʳʡ ʧʝʨʠʦʜ ʛʝʦʥʘʧʨʷʞʝʥʠʡ. 

ɻʣʫʙʠʥʥʳʝ ʧʝʨʝʤʝʱʝʥʠʷ ʤʘʩʩ, ʩʣʝʜʩʪʚʠʝʤ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʚʩʪʨʝʯʥʳʝ ʜʚʠʞʝʥʠʷ ɸʨʘʚʠʡʩʢʦʡ 

ʠ ɽʚʨʦʘʟʠʘʪʩʢʦʡ (ʉʢʠʬʩʢʦʡ ʠ ʊʫʨʘʥʩʢʦʡ) ʧʣʠʪ, ʚʳʟʳʚʘʶʪ ʦʙʨʘʟʦʚʘʥʠʝ ʠʣʠ ʦʞʠʚʣʝʥʠʝ ʨʘʟʨʳ-

ʚʦʚ ʠ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʳʝ ʙʣʦʢʦʚʦ-ʛʣʳʙʦʚʳʝ ʧʝʨʝʤʝʱʝʥʠʷ, ʟʘʪʨʦʥʫʚʰʠʝ ʟʝʤʥʫʶ ʢʦʨʫ ʥʘ ʚʩʶ 

ʤʦʱʥʦʩʪʴ, ʠʩʪʦʯʥʠʢʦʤ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʚʥʫʪʨʝʥʥʷʷ ʵʥʝʨʛʠʷ ɿʝʤʣʠ ʠ ʝʝ ʨʦʪʘʮʠʦʥʥʦ-

ʧʫʣʴʩʘʮʠʦʥʥʳʡ ʨʝʞʠʤ ʢʘʢ ʧʣʘʥʝʪʳ. 

ʉʪʘʪʴʷ ʧʦʜʛʦʪʦʚʣʝʥʘ ʚ ʨʘʤʢʘʭ ʚʳʧʦʣʥʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ʀɻ ɼʌʀʎ ʈɸʅ ʧʦ 
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ʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ. ʇʦʵʪʦʤʫ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʫʩʪʘʥʦʚʠʪʴ ʭʘʨʘʢʪʝʨ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʯʘʩʪʦʪʥʳʤʠ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢʘʤʠ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʩʦʩʪʦʷʥʠʝ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ. ʎʝʣʴ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʦʜʦʣʞʝʥʠʝ ʘʚʪʦʨʘʤʠ ʧʨʝʜʳʜʫʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʘ ʠʤʝʥʥʦ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʩʢʦʨʦʩʪʠ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʠʷ ʧʨʦʜʦʣʴʥʳʭ Vp, ʧʦʧʝʨʝʯʥʳʭ Vs ʚʦʣʥ, ʦʪʥʦʰʝʥʠʷ Vp/Vs, ʧʣʦʪʥʦʩʪʠ ɟ ʠ ʩʝʡʩʤʠʯʝʩʢʦʡ ʞʝʩʪʢʦʩʪʠ ɟVs ʛʨʫʥ-

ʪʦʚ ʥʘ ʯʘʩʪʦʪʥʳʝ ʧʘʨʘʤʝʪʨʳ ʧʨʦʷʚʣʝʥʠʷ ʨʝʘʣʴʥʦʛʦ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚʙʣʠʟʠ ʦʯʘʛʘ ʟʝʤʣʝʪʨʷʩʝʥʠʷ, ʧʨʠ 

ʵʧʠʮʝʥʪʨʘʣʴʥʦʤ ʨʘʩʩʪʦʷʥʠʠ ʤʝʥʝʝ 50 ʢʤ. ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʩʧʦʣʴʟʦʚʘʣʘʩʴ ʷʧʦʥʩʢʘʷ ʩʠʩʪʝʤʘ K-NET, ʨʫʢʦ-

ʚʦʜʩʪʚʦ ʢʦʪʦʨʦʡ ʣʶʙʝʟʥʦ ʧʨʝʜʦʩʪʘʚʠʣʦ ʥʘʤ ʜʣʷ ʥʝʢʦʤʤʝʨʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʩʪʫʧ ʢ ʩʚʦʠʤ ʠʥʩʪʨʫʤʝʥʪʘʣʴ-

ʥʳʤ ʪʨʝʭʤʝʨʥʳʤ ʟʘʧʠʩʷʤ ʥʘ 1000 ʩʪʘʥʮʠʡ. ʊʘʢʞʝ ʠʤʝʶʪʩʷ ʚ ʥʘʣʠʯʠʠ ʜʘʥʥʳʝ ʧʦ ʩʚʦʡʩʪʚʘʤ ʛʨʫʥʪʦʚ ʩʪʘʥʮʠʡ ʜʦ 

ʛʣʫʙʠʥʳ 20 ʤ. ʅʘ ʵʪʦʡ ʦʩʥʦʚʝ ʥʘʤʠ ʙʳʣʘ ʩʦʟʜʘʥʘ ʙʘʟʘ ʜʘʥʥʳʭ, ʚ ʢʦʪʦʨʦʡ ʧʦ ʥʘʰʠʤ ʧʨʦʛʨʘʤʤʘʤ ʧʨʦʚʦʜʷʪʩʷ ʨʘʩʯʝ-

ʪʳ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʷʚʣʝʥʠʷ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ɺ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʦʙʥʦʚʣʝʥʥʘʷ ʚʳʙʦʨʢʘ, 

ʩʦʜʝʨʞʘʱʘʷ 72399 ʪʨʝʭʤʝʨʥʳʭ ʟʘʧʠʩʝʡ ʩ ʵʧʠʮʝʥʪʨʘʣʴʥʳʤ ʨʘʩʩʪʦʷʥʠʝʤ ʜʦ 50 ʢʤʚʩʝʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ K-NET ʥʘʯʠ-

ʥʘʷ ʩ 11/05/1996 ʧʦ 31/12/2020 ʚʢʣʶʯʠʪʝʣʴʥʦ. ɺ ʚʳʙʦʨʢʝ ʩʢʦʨʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʨʦʜʦʣʴʥʳʭ ʠ ʧʦʧʝʨʝʯʥʳʭ 

ʚʦʣʥ ʚ ʛʨʫʥʪʘʭ, ʘ ʪʘʢʞʝ ʧʣʦʪʥʦʩʪʠ ʠ ʞʝʩʪʢʦʩʪʠ ʛʨʫʥʪʦʚ ʫʩʨʝʜʥʝʥʳ ʜʦ ʛʣʫʙʠʥʳ 20 ʤ ʧʦ ʛʨʫʥʪʘʤ ʩʪʘʥʮʠʡ. ʄʝʪʦʜʠʢʘ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʜʝʥʪʠʯʥʘ ʤʝʪʦʜʠʢʝ, ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʚ ʧʨʝʜʳʜʫʱʠʭ ʩʪʘʪʴʷʭ ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʫʶ ʪʝʤʫ. ʈʝʟʫʣʴʪʘʪʳ 

ʨʘʙʦʪʳ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʯʘʩʪʦʪʘ ʤʘʢʩʠʤʫʤʘ ʩʧʝʢʪʨʘ ʌʫʨʴʝ ʟʥʘʯʠʤʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʟʥʘʯʝʥʠʡ Vp,Vs, 

Vp/Vs, ɟ, ɟVs. ɼʣʷ ʚʝʨʪʠʢʘʣʴʥʦʡ ʢʦʤʧʦʥʝʥʪʳ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʢʦʣʝʙʘʥʠʷ ʯʘʩʪʦʪʘ ʚʳʰʝ, ʯʝʤ ʜʣʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ. ʇʨʠ 

ʚʳʩʦʢʠʭ ʤʘʛʥʠʪʫʜʘʭ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʩʦʙʳʪʠʷ ʯʘʩʪʦʪʘ ʧʦʥʠʞʘʝʪʩʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʘʟʘ ʜʘʥʥʳʭ ʩʠʣʴʥʳʭ ʜʚʠʞʝʥʠʡ, K-NET, ʟʝʤʣʝʪʨʷʩʝʥʠʝ, ʵʧʠʮʝʥʪʨʘʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ, ʯʘʩʪʦʪʘ, 

ʩʢʦʨʦʩʪʴ ʧʨʦʜʦʣʴʥʦʡ ʚʦʣʥʳ, ʩʢʦʨʦʩʪʴ ʧʦʧʝʨʝʯʥʦʡ ʚʦʣʥʳ, ʧʣʦʪʥʦʩʪʴ ʛʨʫʥʪʦʚ, ʩʝʡʩʤʠʯʝʩʢʘʷ ʞʝʩʪʢʦʩʪʴ ʛʨʫʥʪʦʚ. 
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Relevance. The influence of soils on the parameters of the seismic effect is an urgent problem. Therefore, it seems 

important to establish the nature of the relationship between the frequency characteristics of the seismic impact and the pa-

rameters that determine the state of the geological environment. The aim of the work is to continue the authors' previous 

research, namely, to study the influence of the propagation velocity of longitudinal Vp, transverse Vs waves, the ratio Vp/Vs, 

density ɟ and seismic stiffness ɟVs of soils on the frequency parameters of the of real seismic effects manifestation near the 

earthquake source, at an epicenter distance of less than 50 km. In the research methodology, we used the Japanese K-NET 

system, whose management kindly provided us with access to its instrumental three-dimensional records for 1000 stations 

for non-commercial use. Data on the properties of the station soils up to a depth of 20 m are also available. On this basis, 

we have created a database in which, according to our programs, calculations of the parameters of the manifestation of 

seismic effects are carried out. This article used an updated sample containing 72399 three-dimensional records with an 

epicentral distance of up to 50 km of all K-NET earthquakes from 11/05/1996 to 31/12/2020 inclusive. In the sample, the 

propagation velocities of longitudinal and transverse waves in soils, as well as the density and stiffness of soils, were aver-

aged to a depth of 20 m over the soils of the stations. The research methodology is identical to the methodology used in 

previous articles on the topic under consideration. Results. It is shown that the frequency of the maximum of the Fourier 

spectrum increases significantly with increasing values of Vp, Vs, Vp/Vs,ɟ, ɟVs. For the vertical component of the seismic 
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oscillation, the frequency is higher than for the horizontal one. When the magnitude of a seismic event is high, the fre-

quency decreases. 

Keywords: strong motions database, K-NET, earthquake, epicentral distance, frequency, longitudinal wave veloci-

ty, transverse wave velocity, soil density, seismic stiffness of soils. 

 

ɺʚʝʜʝʥʠʝ 

ɺ ʠʥʞʝʥʝʨʥʦʡ ʩʝʡʩʤʦʣʦʛʠʠ ʚʝʩʴʤʘ ʚʘʞʥʳʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʟʘʠʤʦʟʘʚʠʩʠ-

ʤʦʩʪʠ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʦʯʘʛʘ ʟʝʤʣʝʪʨʷʩʝʥʠʷ, ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʤʠ ʟʘʧʠ-

ʩʷʤʠ ʛʨʫʥʪʦʚʳʭ ʜʚʠʞʝʥʠʡ ʠ ʧʘʨʘʤʝʪʨʘʤʠ ʛʨʫʥʪʦʚ ʚ ʪʦʯʢʝ ʠʟʤʝʨʝʥʠʷ [ɿʘʘʣʠʰʚʠʣʠ, 2009ʙ; 

Chernov et al., 2020; Dzhurik et al., 2015; Zaalishvili, 2020]. ʋʩʪʘʥʦʚʣʝʥʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʟʘʚʠ-

ʩʠʤʦʩʪʝʡ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘ ʦʩʥʦʚʝ ʦʙʨʘʙʦʪʢʠ ʙʘʟ ʜʘʥʥʳʭ 

ʩʠʣʴʥʳʭ ʜʚʠʞʝʥʠʡ. ʈʝʟʫʣʴʪʘʪʳ ʧʦʜʦʙʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʟʚʦʣʷʪ ʚʳʷʚʠʪʴ ʮʝʥʥʦʩʪʴ ʢʘʞʜʦʛʦ ʠʟ 

ʚʳʙʨʘʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʠ ʠʟʫʯʝʥʠʠ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʟʘʩʪʨʦʡʢʫ.  

ʅʝʢʦʪʦʨʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʧʦʚʳʰʝʥʠʝ ʥʘʜʝʞʥʦʩʪʠ ʨʘʩʯʝʪʦʚ ʦʙʲʝʢʪʦʚ ʥʘ ʩʝʡʩʤʦʩʪʦʡʢʦʩʪʴ 

ʩʚʷʟʳʚʘʶʪ ʩ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʥʝ ʘʤʧʣʠʪʫʜʘʤʠ ʢʦʣʝʙʘʥʠʡ, ʘ ʵʥʝʨʛʝ-

ʪʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʣʥ [ɸʧʪʠʢʘʝʚ, 2021]. 

ɿʘʧʠʩʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʢʘʢ ʧʨʘʚʠʣʦ, ʜʘʶʪʩʷ ʩ ʚʝʩʴʤʘ ʧʨʠʙʣʠʟʠʪʝʣʴʥʳʤ ʦʧʠʩʘʥʠʝʤ ʛʨʫʥʪʦ-

ʚʳʭ ʫʩʣʦʚʠʡ. ʅʘʧʨʠʤʝʨ, ʪʝʨʤʠʥ ʘʣʣʶʚʠʡ, ʥʝʜʦʩʪʘʪʦʯʥʦ ʦʙʲʷʩʥʷʝʪ ʢʦʥʢʨʝʪʥʳʡ ʪʠʧ ʛʨʫʥʪʘ ʠ ʝʛʦ 

ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ. ʅʝ ʥʘʜʝʞʥʳ ʦʧʠʩʘʥʠʷ: çʤʷʛʢʠʡ ʛʨʫʥʪè, çʞʝʩʪʢʠʡ ʛʨʫʥʪè, 

çʩʢʘʣʴʥʳʡ ʛʨʫʥʪè. ɺʝʜʴ ʩʢʘʣʘ ʤʦʞʝʪ ʙʳʪʴ ʩʠʣʴʥʦ ʚʳʚʝʪʨʝʣʦʡ, ʠ ʪʦʛʜʘ ʧʦ ʩʚʦʠʤ ʩʝʡʩʤʠʯʝʩʢʠʤ 

ʩʚʦʡʩʪʚʘʤ ʧʨʠʙʣʠʞʘʪʴʩʷ ʢ ʩʘʤʳʤ ʩʣʘʙʳʤ ʛʨʫʥʪʘʤ. ʇʨʠ ʵʪʦʤ, ʥʘʧʨʠʤʝʨ, ʘʣʣʶʚʠʡ ʧʦ ʩʚʦʠʤ ʩʝʡ-

ʩʤʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʤʦʞʝʪ ʥʘʤʥʦʛʦ ʧʨʝʚʦʩʭʦʜʠʪʴ ʪʝ ʞʝ ʩʠʣʴʥʦ ʚʳʚʝʪʨʝʣʳʝ ʩʢʘʣʴʥʳʝ ʛʨʫʥʪʳ ʠ 

ʪ.ʜ. ɹʦʣʝʝ ʪʦʛʦ, ʜʣʷ ʘʜʝʢʚʘʪʥʦʛʦ ʫʯʝʪʘ ʛʨʫʥʪʦʚʳʭ ʫʩʣʦʚʠʡ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠ ʙʦʣʝʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ 

ʧʦʥʷʪʠʷ ʪʘʢʦʛʦ, ʢʘʢ, ʥʘʧʨʠʤʝʨ, çʛʣʠʥʠʩʪʳʡ ʛʨʫʥʪè. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʤʳ ʠʩʧʦʣʴʟʫʝʤ ʢʦʣʠʯʝʩʪʚʝʥ-

ʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʩʚʦʡʩʪʚ ʛʨʫʥʪʘ: ʩʢʦʨʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʨʦʜʦʣʴʥʳʭ ʠ ʧʦʧʝʨʝʯʥʳʭ ʚʦʣʥ, 

ʧʣʦʪʥʦʩʪʴ, ʩʝʡʩʤʠʯʝʩʢʫʶʞʝʩʪʢʦʩʪʴ, ʤʦʱʥʦʩʪʴ ʟʘʣʝʛʘʥʠʷ ʠ ʧʣʦʪʥʦʩʪʴ ʛʨʫʥʪʦʚʳʭ ʩʣʦʝʚ ʠ ʪ.ʧ. 

[ɺʦʟʥʝʩʝʥʩʢʠʡ ʠ ʜʨ., 2016; ɺʦʟʥʝʩʝʥʩʢʠʡ, ʂʫʰʥʘʨʝʚʘ, 2020; ʍʘʨʝʙʦʚ ʠ ʜʨ. 2020; Zhang&Lin, 

2014]. 

ʉʢʦʨʦʩʪʴ ʧʨʦʜʦʣʴʥʳʭ Vp ʠ ʧʦʧʝʨʝʯʥʳʭ Vs ʚʦʣʥ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʚʦʡʩʪʚʘʤʠ ʛʝʦʣʦʛʠʯʝʩʢʦʡ 

ʩʨʝʜʳ. ʆʪʥʦʰʝʥʠʝ ʩʢʦʨʦʩʪʠ ʧʦʧʝʨʝʯʥʦʡ ʚʦʣʥʳ ʢ ʩʢʦʨʦʩʪʠ ʧʨʦʜʦʣʴʥʦʡ ʚʦʣʥʳ ʭʘʨʘʢʪʝʨʠʟʫʝʪ 

ʧʦʨʠʩʪʦʩʪʴ, ʪʨʝʱʠʥʦʚʘʪʦʩʪʴ ʠ ʚʝʱʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʧʦʨʦ- ʠ ʪʨʝʱʠʥʦ-ʥʘʧʦʣʥʠʪʝʣʷ ʚ ʛʝʦʣʦʛʠ-

ʯʝʩʢʠʭ ʦʙʲʝʢʪʘʭ. ɺʳʩʦʢʘʷ ʚʝʨʪʠʢʘʣʴʥʘʷ ʪʨʝʱʠʥʦʚʘʪʦʩʪʴ ʚʝʜʝʪ ʢ ʚʦʟʨʘʩʪʘʥʠʶ ʦʪʥʦʰʝʥʠʷ Vs/Vp. 

ɺʳʩʦʢʘʷ ʛʘʟʦʥʘʧʦʣʥʝʥʥʘʷ ʧʦʨʠʩʪʦʩʪʴ ʚʝʜʝʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʦʪʥʦʰʝʥʠʷ Vs/Vp [ɻʠʢ, 2000]. ʉʦʦʪ-

ʥʦʰʝʥʠʝ Vp/Vs ʜʣʷ ʥʝʬʪʝ- ʠ ʛʘʟʦʥʘʩʳʱʝʥʥʳʭ ʧʦʨʦʜ ʚʩʝʛʜʘ ʤʝʥʴʰʝ, ʯʝʤ ʜʣʷ ʚʦʜʦʥʘʩʳʱʝʥʥʳʭ 

[ɺʦʩʢʨʝʩʝʥʩʢʠʡ, 2001]. ɺ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʦʪʥʦʰʝʥʠʝ ʩʢʦʨʦʩʪʠ P - ʚʦʣʥʳ ʢ ʩʢʦ-

ʨʦʩʪʠ S-ʚʦʣʥʳ (Vp/Vs), ʢʘʢ ʧʨʘʚʠʣʦ, ʥʘʤʥʦʛʦ ʚʳʰʝ, ʯʝʤ ʚ ʢʦʥʩʦʣʠʜʠʨʦʚʘʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʠʣʠ 

ʪʚʝʨʜʳʭ ʧʦʨʦʜʘʭ [Woelzetal., 2009]. ʀʟʤʝʥʝʥʠʝ ʧʘʨʘʤʝʪʨʘ Vp/Vs ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʢʘʯʝ-

ʩʪʚʝ ʧʨʝʜʚʝʩʪʥʠʢʘ ʜʣʷ ʧʨʦʛʥʦʟʘ ʚʨʝʤʝʥʠ ʩʦʚʝʨʰʝʥʠʷ ʩʠʣʴʥʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ [ɼʝʱʝʨʝʚʩʢʠʡ ʠ 

ʜʨ., 2003; ɻʘʜʞʠʝʚ, ɻʘʟʘʥʦʚʘ, 2011]. ɼʣʷ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʛʨʫʥʪʦʚʦʛʦ ʤʘʩʩʠʚʘ ʥʘ ʠʟʤʝʥʝʥʠʝ ʠʥ-

ʪʝʥʩʠʚʥʦʩʪʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʘʨʘʤʝʪʨ, ʥʘʟʳʚʘʝʤʳʡ ʩʝʡʩʤʠʯʝʩʢʦʡ 

ʞʝʩʪʢʦʩʪʴʶ ï ʧʨʦʠʟʚʝʜʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʛʨʫʥʪʘ ʥʘ ʩʢʦʨʦʩʪʴ ʩʝʡʩʤʠʯʝʩʢʦʡ ʚʦʣʥʳ [ɿʘʘʣʠʰʚʠʣʠ, 

2009ʘ]. ɺʦʟʤʦʞʥʦ ʠʟʤʝʥʝʥʠʝ ʩʝʡʩʤʠʯʝʩʢʦʡ ʞʝʩʪʢʦʩʪʠ ʛʨʫʥʪʦʚ ʩ ʧʦʤʦʱʴʶ ʫʩʪʨʦʡʩʪʚʘ ʛʨʫʥʪʦ-

ʙʝʪʦʥʥʳʭ ʛʝʦʪʝʭʥʠʯʝʩʢʠʭ ʙʘʨʴʝʨʦʚ [ʄʘʢʦʚʝʮʢʠʡ, 2017]. ʄʝʪʦʜʦʤ ʩʨʘʚʥʝʥʠʷ ʩʧʝʢʪʨʦʚ ʟʘʧʠʩʠ 

ʤʝʩʪʥʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʥʘ ʮʝʣʝʚʦʡ ʠ ʵʪʘʣʦʥʥʦʡ ʩʪʘʥʮʠʷʭ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʩʧʝʢʪʨʘʣʴʥʳʝ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʠ ʩʨʝʜʳ [ɻʫʩʝʚ, ʉʢʦʨʢʠʥʘ, 2020]. ɺ ʩʪʘʪʴʝ [ɼʞʫʨʠʢ ʠ ʜʨ., 2020] ʨʘʩʩʤʦʪʨʝʥʳ ʜʠʥʘ-

ʤʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ ʠ ʫʩʪʘʥʦʚʣʝʥʳ ʜʠʘʧʘʟʦʥʳ ʠʭ ʢʦʣʝʙʘʥʠʡ, ʩʚʷʟʘʥ-

ʥʳʝ ʩ ʚʣʠʷʥʠʝʤ ʩʝʟʦʥʥʳʭ ʬʘʢʪʦʨʦʚ (ʦʪʪʘʠʚʘʥʠʝ-ʧʨʦʤʝʨʟʘʥʠʝ). ɿʘʜʘʯʘ ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ 

ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʜʚʠʞʝʥʠʷ ʛʨʫʥʪʘ, ʥʘʠʙʦʣʝʝ ʪʝʩʥʦ ʢʦʨʨʝʣʠʨʫʝʤʳʭ ʩʦ ʩʪʝʧʝʥʴʶ ʧʦʚʨʝʞʜʝʥʠʷ 

ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʨʝʰʘʝʪʩʷ ʚ ʨʘʙʦʪʝ [ɸʧʪʠʢʘʝʚ, 2021]. ɺ ʨʘʙʦʪʝ ʫʩʪʘʥʦʚʣʝʥʳ ʟʘʚʠʩʠʤʦʩʪʠ 



ʍʘʨʝʙʦʚ ʂ.ʉ., ɹʘʩʢʘʝʚ ɸ.ʅ., ɸʨʭʠʨʝʝʚʘ ʀ.ɻ., ʄʘʢʠʝʚ ɺ.ɼ., ɻʦʛʠʯʝʚ ʈ.ʈ., ʐʝʧʝʣʝʚ ɺ.ɼ., ʐʤʘʥʘʪʦʚ ɻ.ɺ. 

ɺʃʀʗʅʀɽ ʉʂʆʈʆʉʊɽʁ ʈɸʉʇʈʆʉʊʈɸʅɽʅʀʗ ʇʈʆɼʆʃʔʅʓʍ ʀ ʇʆʇɽʈɽʏʅʓʍ ɺʆʃʅ.é 
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ʘʤʧʣʠʪʫʜ ʫʩʢʦʨʝʥʠʡ ʥʘ ʨʘʟʥʳʭ ʢʦʤʧʦʥʝʥʪʘʭ ʩʝʡʩʤʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʦʪ ʤʘʛʥʠʪʫʜʳ ʟʝʤʣʝʪʨʷ-

ʩʝʥʠʷ, ʨʘʩʩʪʦʷʥʠʷ, ʪʠʧʘ ʧʦʜʚʠʞʝʢ ʚ ʦʯʘʛʘʭ, ʪʠʧʘ ʛʨʫʥʪʦʚ. ʆʩʦʙʝʥʥʦʩʪʠ ʟʘʪʫʭʘʥʠʷ ʤʘʢʨʦʩʝʡ-

ʩʤʠʯʝʩʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩ ʨʘʩʩʪʦʷʥʠʝʤ ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ ʧʨʠʚʝʜʝʥʳ ʚ ʨʘʙʦ-

ʪʝ [Artikov et al., 2020]. 

ʈʝʛʠʦʥʘʣʴʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʟʘʪʫʭʘʥʠʷ ʘʤʧʣʠʪʫʜ ʩʢʦʨʦʩʪʝʡ ʢʦʣʝʙʘʥʠʡ ʛʨʫʥʪʘ ʠ ʠʭ ʩʧʝʢ-

ʪʨʘʣʴʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʩ ʨʘʩʩʪʦʷʥʠʝʤ ʜʣʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʨʘʟʣʠʯʥʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ 

ʧʦʣʫʯʝʥʳ ʚ ʩʪʘʪʴʝ [Artikov et al., 2018]. ʂʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʢ ʦʮʝʥʢʝ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ 

ʛʨʫʥʪʦʚ ʨʘʩʩʤʦʪʨʝʥ ʚ ʨʘʙʦʪʝ [Eskin et al., 2018]. ɺ ʩʪʘʪʴʝ [ʐʝʚʯʝʥʢʦ, ʗʢʦʚʝʥʢʦ, 2019] ʠʟʣʘʛʘʝʪ-

ʩʷ ʤʝʪʦʜʠʢʘ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʛʨʫʥʪʦʚʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʥʘ ʩʝʡʩʤʠʯʝʩʢʠʭ 

ʩʪʘʥʮʠʷʭ ʚ ʛ. ʇʝʪʨʦʧʘʚʣʦʚʩʢʝ-ʂʘʤʯʘʪʩʢʦʤ ʠ ʩʦʩʝʜʥʠʭ ʧʦʩʝʣʢʘʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʧʦʨʥʦʡ ʩʪʘʥʮʠʠ 

ʇʝʪʨʦʧʘʚʣʦʚʩʢ. 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʝʛʠʦʥʘʣʴʥʳʤʠ 

ʫʩʣʦʚʠʷʤʠ ʠ ʚʦ ʚʪʦʨʫʶ ī ʤʝʩʪʥʳʤʠ ʫʩʣʦʚʠʷʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʛʨʫʥʪʦʚʳʤʠ. ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʩʢʦʨʦʩʪʠ ʧʨʦʜʦʣʴʥʳʭ ʚʦʣʥ, ʩʢʦʨʦʩʪʠ ʧʦʧʝʨʝʯʥʳʭ ʚʦʣʥ, ʦʪʥʦʰʝʥʠʷ 

ʩʢʦʨʦʩʪʠ ʧʨʦʜʦʣʴʥʳʭ ʚʦʣʥ ʢ ʩʢʦʨʦʩʪʠ ʧʦʧʝʨʝʯʥʳʭ ʚʦʣʥ, ʧʣʦʪʥʦʩʪʠ, ʩʝʡʩʤʠʯʝʩʢʦʡ ʞʝʩʪʢʦ-

ʩʪʠ (ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʩʚʦʡʩʪʚ ʛʨʫʥʪʦʚʦʛʦ ʤʘʩʩʠʚʘ) ʥʘ ʯʘʩʪʦʪʥʳʝ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʠ ʩʠʣʴʥʳʭ ʛʨʫʥʪʦʚʳʭ ʜʚʠʞʝʥʠʡ: ʯʘʩʪʦʪʫ ʤʘʢʩʠʤʫʤʘ ʩʧʝʢʪʨʘ ʌʫʨʴʝ, ʩʜʚʠʛ ʯʘʩʪʦʪʳ ʤʘʢʩʠ-

ʤʫʤʘ ʩʧʝʢʪʨʘ ʌʫʨʴʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʦʡ ʯʘʩʪʦʪʳ ʩʧʝʢʪʨʘ ʌʫʨʴʝ. ɸ ʯʘʩʪʦʪʥʳʝ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʠ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʚʣʠʷʶʪ ʥʘ ʧʦʚʝʜʝʥʠʝ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʚʦ ʚʨʝʤʷ ʟʝʤʣʝʪʨʷʩʝ-

ʥʠʷ.  

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʤʝʞʜʫ ʩʦʙʩʪʚʝʥʥʳʤʠ ʢʦʣʝʙʘʥʠʷʤʠ ʟʜʘʥʠʡ ʠʣʠ ʩʦʦʨʫʞʝʥʠʡ ʠ ʢʦʣʝʙʘʥʠʷʤʠ 

ʛʨʫʥʪʘ ʦʩʥʦʚʘʥʠʷ ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʨʝʟʦʥʘʥʩ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʧʝʨʚʳʝ ʤʦʛʫʪ ʧʦʣʫʯʠʪʴ ʧʦʚʨʝ-

ʞʜʝʥʠʷ ʠʣʠ ʜʘʞʝ ʨʘʟʨʫʰʠʪʴʩʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʫʩʪʘʥʦʚʣʝ-

ʥʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʤʝʞʜʫ ʬʘʢʪʦʨʘʤʠ, ʢʦʪʦʨʳʝ ʩʘʤʠ ʧʦ ʩʝʙʝ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ 

ʥʘ ʧʨʦʷʚʣʝʥʠʝ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ. 

ɺ ʨʘʙʦʪʝ ʤʳ ʨʘʩʩʤʘʪʨʠʚʘʝʤ ʟʘʚʠʩʠʤʦʩʪʠ ʯʘʩʪʦʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʪ ʵʧʠʮʝʥʪʨʘʣʴʥʦʛʦ 

ʨʘʩʩʪʦʷʥʠʷ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʟʥʘʯʝʥʠʷʭ ʧʘʨʘʤʝʪʨʦʚ ʛʨʫʥʪʦʚ ʠ ʤʘʛʥʠʪʫʜʳ.  

ʅʠʞʝ ʚʳʷʩʥʠʤ, ʢʘʢ ʧʨʦʷʚʣʷʶʪʩʷ ʟʘʚʠʩʠʤʦʩʪʠ ʯʘʩʪʦʪʳ ʤʘʢʩʠʤʫʤʘ ʩʧʝʢʪʨʘ ʠ ʩʜʚʠʛʘ ʯʘ-

ʩʪʦʪʳ ʦʪ ʵʧʠʮʝʥʪʨʘʣʴʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʟʥʘʯʝʥʠʷʭ ʧʘʨʘʤʝʪʨʦʚ ʛʨʫʥʪʦʚ (Vp, Vs, 

Vp/Vs, ɟ, ɟVs) ʠ ʤʘʛʥʠʪʫʜʳ ʄ. 

 

ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɼʣʷ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʪʘʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʛʨʫʥʪʦʚ, ʢʘʢ Vp, Vs,Vp/Vs,ɟ, ɟVsʜʣʷ ʢʘʞʜʦʡ ʩʪʘʥʮʠʠ.ɼʣʷ ʵʪʦʛʦ ʧʨʦʚʝʜʝʥʦ ʫʩʨʝʜʥʝʥʠʝ ʩ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝʤ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ çStatistica-13è. ɺ ʜʘʥʥʳʭ ʧʦ ʛʨʫʥʪʘʤ ʦʪ K-NET [Kinoshita, 

2003] ʚ ʪʘʙʣʠʯʥʦʤ ʚʠʜʝ ʟʘʜʘʥʳ ʟʥʘʯʝʥʠʷ Vp, Vs, ɟ, ʠ ʥʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ ʧʘʨʘʤʝʪʨʳ, ʥʘ ʛʣʫʙʠʥʘʭ 

ʛʨʫʥʪʦʚ ʜʦ 20 ʤ ʩ ʰʘʛʦʤ 1ʤ. ʈʘʟʙʨʦʩ ʜʘʥʥʳʭ ʠ ʦʰʠʙʢʘ ʧʨʠ ʪʘʢʦʤ ʦʧʨʝʜʝʣʝʥʠʠ ʩʨʝʜʥʝʛʦ ʜʦʩʪʘ-

ʪʦʯʥʦ ʚʝʣʠʢʠ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʛʨʫʥʪʘ ʩʪʘʥʮʠʠ AIC006 ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ, ʩʪʘʥʜʘʨʪʥʳʝ ʦʪʢʣʦʥʝ-

ʥʠʷ ʠ ʩʪʘʥʜʘʨʪʥʳʝ ʦʰʠʙʢʠ ʩʨʝʜʥʝʛʦ ʩʦʩʪʘʚʣʷʶʪ (ʪʘʙʣ. 1): 

ʊʘʙʣʠʮʘ 1. 

ʆʧʠʩʘʪʝʣʴʥʳʝ ʩʪʘʪʠʩʪʠʢʠ Vp, Vs, ɟ 

ʇʘʨʘʤʝʪʨ ʉʨʝʜʥʝʝ ʉʪ. ʦʪʢʣʦʥʝʥʠʝ ʉʪ.ʦʰ. ʩʨʝʜʥʝʛʦ 

Vp, ʤ/ʩ 1529 434,0 99,6 

Vs, ʤ/ʩ 261 121,5 27,9 

ɟ, ʢʛ/ʤ3 2080 120 30 

 

ʅʦ ʜʘʥʥʳʝ ʧʦ Vp, Vs, ɟ ʥʝ ʚʩʝʛʜʘ ʠʟʤʝʨʷʣʠʩʴ ʜʦ 20 ʤ ʧʦ ʛʣʫʙʠʥʝ. ɼʦʩʪʘʪʦʯʥʦ ʯʘʩʪʦ ʜʘʥʥʳʝ 

ʪʘʙʫʣʠʨʦʚʘʣʠʩʴ ʪʦʣʴʢʦ ʜʦ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʫʨʦʚʥʷ, ʢʦʪʦʨʳʡ ʙʳʣ ʥʘ ʛʣʫʙʠʥʝ ʤʝʥʝʝ 20 ʤ. ɺ ʩʚʷʟʠ 

ʩ ʵʪʠʤ, ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʳ ʧʨʦʚʝʨʠʣʠ ʨʘʩʯʝʪ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ Vp, Vs,Vp/Vs,ɟ, ɟVs ʜʣʷ ʢʘʞʜʦʛʦ 



ʊʈʋɼʓ ʀʅʉʊʀʊʋʊɸ ɻɽʆʃʆɻʀʀ ɼɸɻɽʉʊɸʅʉʂʆɻʆ ʅɸʋʏʅʆɻʆ ʎɽʅʊʈɸ ʈɸʅ ˉ 4 (87), 2021 
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ʛʨʫʥʪʘ ʧʦ ʜʚʫʤ ʤʝʪʦʜʠʢʘʤ. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʨʘʩʯʝʪ ʩʨʝʜʥʠʭ ʧʨʦʚʦʜʠʣʩʷ ʧʦ ʟʘʜʘʥʥʳʤ ʧʘʨʘʤʝʪ-

ʨʘʤ ʙʝʟ ʢʘʢʦʡ-ʣʠʙʦ ʵʢʩʪʨʘʧʦʣʷʮʠʠ, ʚʦʚʪʦʨʦʤ ī ʨʘʩʯʝʪ ʩʨʝʜʥʠʭ ʧʨʦʚʦʜʠʣʩʷ ʩ ʵʢʩʪʨʘʧʦʣʷʮʠʝʡ ʜʦ 

ʛʣʫʙʠʥʳ 20 ʤ. ʉʯʠʪʘʣʦʩʴ, ʯʪʦ ʧʦʩʣʝʜʥʝʝ ʪʘʙʫʣʠʨʦʚʘʥʥʦʝ ʧʦ ʛʣʫʙʠʥʝ ʟʥʘʯʝʥʠʝ Vp, Vs, Vp/Vs ʠ 

ɟʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʩʥʦʚʘʥʠʶ ʛʨʫʥʪʘ, ʠ ʵʪʦ ʟʥʘʯʝʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʷʣʦʩʴ ʜʦ ʛʣʫʙʠʥʳ 20 ʤ. 

ʉʨʘʚʥʝʥʠʝ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʧʦ ʜʚʫʤ ʤʝʪʦʜʠʢʘʤ, ʧʦʢʘʟʘʣʦ, ʯʪʦ ʨʘʟʥʠʮʘ 

ʤʝʞʜʫ ʥʠʤʠ ʥʝʟʥʘʯʠʪʝʣʴʥʘ (p>0,07). 

ɹʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʯʘʩʪʦʪ ʤʘʢʩʠʤʫʤʘ ʩʧʝʢʪʨʘ, ʩʜʚʠʛʘ ʯʘʩʪʦʪʳ 

(ʜʣʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʠ ʚʝʨʪʠʢʘʣʴʥʦʡ ʢʦʤʧʦʥʝʥʪʳ) ʦʪ ʵʧʠʮʝʥʪʨʘʣʴʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ʧʨʠ ʨʘʟʣʠʯ-

ʥʳʭ ʟʥʘʯʝʥʠʷʭ ʧʘʨʘʤʝʪʨʦʚ ʛʨʫʥʪʦʚ ʠ ʤʘʛʥʠʪʫʜʳ. ʈʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʠʥʪʝʨʚʘʣʳ ʵʧʠʮʝʥʪʨʘʣʴʥʳʭ 

ʨʘʩʩʪʦʷʥʠʡ 0ï10, 5ï15, 10ï20, 15ï25, 20ï30, 25ï35; 30ï40; 35ï45, 40ï50 ʢʤ ʠ ʥʘʭʦʜʠʣʠʩʴ ʚ ʵʪʠʭ 

ʠʥʪʝʨʚʘʣʘʭ ʩʨʝʜʥʠʝ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʤʘʛʥʠʪʫʜ: ʄ>6, 5<M<6, 4<M<5, M<4. 

ɼʠʘʧʘʟʦʥʳ ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʛʨʫʥʪʦʚ Vs, Vp, Vp/Vs, ɟ, ɟVs ʤʳ ʨʘʟʜʝʣʠʣʠ ʥʘ ʯʝʪʳʨʝ ʠʥ-

ʪʝʨʚʘʣʘ, ʩ ʨʘʚʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʦʪʩʯʝʪʦʚ ʚ ʢʘʞʜʦʤ ʠʥʪʝʨʚʘʣʝ. 

ʄʳ ʧʦʜʨʘʟʫʤʝʚʘʝʤ, ʯʪʦ ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʢʦʤʧʦʥʝʥʪʘ ʧʨʦʷʚʣʝʥʠʷ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡ-

ʩʪʚʠʷ ʷʚʣʷʝʪʩʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤ ʩʨʝʜʥʠʤ ʢʦʤʧʦʥʝʥʪ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʡ ʟʘʧʠʩʠ EWʠ NS. ɺʝʨʪʠ-

ʢʘʣʴʥʘʷ ʢʦʤʧʦʥʝʥʪʘ ï ʢʦʤʧʦʥʝʥʪʘ UD [ɿʘʘʣʠʰʚʠʣʠ, 2009ʘ]. 

ʅʘ ʨʠʩ. 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʟʘʧʠʩʴ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʩʦʙʳʪʠʷ ʥʘ ʩʪʘʥʮʠʠ MYG005 ʦʪ 2008/06/14 

08:43:36 [Kinoshita S., 2003]. ʍʘʨʘʢʪʝʨʠʟʫʶʪ ʜʘʥʥʦʝ ʩʦʙʳʪʠʝ ʘʢʩʝʣʝʨʦʛʨʘʤʤʳ ʧʦ ʪʨʝʤ 

ʢʘʥʘʣʘʤNS, EW, UD, ʘ ʪʘʢʞʝ ʩʧʝʢʪʨ ʌʫʨʴʝ ʚʝʨʪʠʢʘʣʴʥʦʡ ʢʦʤʧʦʥʝʥʪʳ. ɺʠʜʥʦ, ʯʪʦ ʧʝʨʠʦʜ ʤʘʢ-

ʩʠʤʫʤʘ ʩʧʝʢʪʨʘ ʌʫʨʴʝ ʚʝʨʪʠʢʘʣʴʥʦʡ ʢʦʤʧʦʥʝʥʪʳ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 2 ʩ, ʪ.ʝ. ʯʘʩʪʦʪʘ ʤʘʢʩʠʤʫʤʘ 

ʨʘʚʥʘ 0,5 ɻʮ.  

ɿʘʚʠʩʠʤʦʩʪʴ ʯʘʩʪʦʪʳ ʤʘʢʩʠʤʫʤʘ ʩʧʝʢʪʨʘ ʬʫʨʴʝ ʦʪ ʵʧʠʮʝʥʪʨʘʣʴʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ʩ ʫʯʝʪʦʤ 

ʧʘʨʘʤʝʪʨʦʚ ʛʨʫʥʪʦʚ ʠ ʤʘʛʥʠʪʫʜʳ 

 

 
ʈʠʩ 1. ɿʘʧʠʩʴ ʩʦʙʳʪʠʷ ʥʘ ʩʪʘʥʮʠʠ MYG005 ʦʪ 2008/06/14 08:43:37. 
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ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ 

ʋʯʝʪ ʩʢʦʨʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʨʦʜʦʣʴʥʳʭ ʚʦʣʥ Vp ʚ ʛʨʫʥʪʘʭ. 

ɺ ʩʨʝʜʥʝʤ ʧʨʠ ʣʶʙʳʭ ʤʘʛʥʠʪʫʜʘʭ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʩʦʙʳʪʠʷ M<7,2 ʯʘʩʪʦʪʘ ʤʘʢʩʠʤʫʤʘ 

ʩʧʝʢʪʨʘ ʌʫʨʴʝ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʢʦʤʧʦʥʝʥʪʳ ʧʘʜʘʝʪ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʵʧʠʮʝʥʪʨʘʣʴʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ 

[ʐʝʚʯʝʥʢʦ, ʗʢʦʚʝʥʢʦ, 2019] ʢʘʢ ʜʣʷ ʛʨʫʥʪʦʚ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠVp<1275 ʤ/ʩ, ʪʘʢ ʠ 

ʜʣʷ ʛʨʫʥʪʦʚ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ Vp>1684ʤ/ʩ (ʨʠʩ. 2). ʆʪʤʝʪʠʤ, ʯʪʦ ʤʳ ʦʛʨʘʥʠʯʠʣʠ 

ʥʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʷʪʠʜʝʩʷʪʠʢʠʣʦʤʝʪʨʦʚʦʡ ʟʦʥʦʡ ʚʦʢʨʫʛ ʵʧʠʮʝʥʪʨʘ ʟʝʤʣʝʪʨʷʩʝʥʠʷ, ʧʦʵʪʦʤʫ 

ʤʘʛʥʠʪʫʜʘ ʥʝ ʧʨʝʚʳʰʘʝʪ 7,4. ɽʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʜʘʣʝʢʠʝ ʵʧʠʮʝʥʪʨʘʣʴʥʳʝ ʨʘʩʩʪʦʷʥʠʷ, ʪʦ ʤʘʛ-

ʥʠʪʫʜʘ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ ʟʥʘʯʝʥʠʷ 9, ʢʘʢ ʚʦ ʚʨʝʤʷ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ 11 ʤʘʨʪʘ 

2011 ʛ. ʅʘ ʨʠʩ.2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʯʘʩʪʦʪʳ ʤʘʢʩʠʤʫʤʘ ʩʧʝʢʪʨʘ ʌʫʨʴʝ (ʉʨʝʜʥʝʝ) ʚ 

ʠʥʪʝʨʚʘʣʘʭ ʵʧʠʮʝʥʪʨʘʣʴʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ, ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ Ñ ʩʪʘʥʜʘʨʪʥʘʷ ʦʰʠʙʢʘ ʩʨʝʜʥʝʛʦ 

(ʉʨʝʜʥʝʝ Ñ S.E.). ʀʟ ʨʠʩ. 2 ʩʣʝʜʫʝʪ, ʯʪʦ ʥʘ ʛʨʫʥʪʘʭ, ʩ ʥʠʟʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ Vp (<1275ʤ/ʩ), ʯʘʩʪʦ-

ʪʘ ʤʘʢʩʠʤʫʤʘ ʩʧʝʢʪʨʘ ʌʫʨʴʝ ʜʦʩʪʘʪʦʯʥʦ ʨʝʟʢʦ ʚʦʟʨʘʩʪʘʝʪ ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʵʧʠ-

ʮʝʥʪʨʘ ʟʝʤʣʝʪʨʷʩʝʥʠʷ. ʊʘʢʦʡ ʞʝ ʵʬʬʝʢʪ ʥʘʙʣʶʜʘʝʪʩʷ ʠ ʥʘ ʛʨʫʥʪʘʭ, ʙʣʠʟʢʠʭ ʢ ʩʢʘʣʴʥʳʤ, ʧʨʠ 

ʚʳʩʦʢʠʭ ʟʥʘʯʝʥʠʷʭ Vp (ʚʝʨʭʥʷʷ ʢʨʠʚʘʷ), ʭʦʪʷ ʵʬʬʝʢʪ ʥʝ ʪʘʢ ʨʝʟʢʦ ʚʳʨʘʞʝʥ. ʈʘʩʩʤʦʪʨʝʚ ʧʦʚʝʜʝ-

ʥʠʝ ʯʘʩʪʦʪʳ ʤʘʢʩʠʤʫʤʘ ʩʧʝʢʪʨʘ ʌʫʨʴʝ ʜʣʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʢʦʤʧʦʥʝʥʪʳ ʤʦʞʥʦ ʩ ʫʚʝʨʝʥʥʦʩʪʴʶ 

ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʜʣʷ ʚʳʩʦʢʠʭ ʟʥʘʯʝʥʠʡ Vp ʚʳʰʝʫʧʦʤʷʥʫʪʘʷ ʯʘʩʪʦʪʘ ʠʤʝʝʪ ʙʦʣʝʝ ʚʳʩʦʢʦʝ ʯʠʩ-

ʣʦʚʦʝ ʟʥʘʯʝʥʠʝ, ʯʝʤ ʜʣʷ ʥʠʟʢʠʭ ʟʥʘʯʝʥʠʡ Vp(p<0,05). 

ɼʣʷ ʚʝʨʪʠʢʘʣʴʥʦʡ ʢʦʤʧʦʥʝʥʪʳ ʯʘʩʪʦʪʳ ʤʘʢʩʠʤʫʤʘ ʩʧʝʢʪʨʘ ʌʫʨʴʝ ʦʙʱʠʡ ʚʠʜ ʟʘʚʠʩʠʤʦ-

ʩʪʝʡ ʪʘʢʦʡ ʞʝ, ʥʦ ʯʘʩʪʦʪʘ ʠʤʝʝʪ ʙʦʣʝʝ ʚʳʩʦʢʠʝ (ʚ ʩʨʝʜʥʝʤ ʥʘ 2,5 ï 3 ɻʮ) ʟʥʘʯʝʥʠʷ ʧʦ ʩʨʘʚʥʝ-

ʥʠʶ ʩ ʯʘʩʪʦʪʦʡ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʢʦʤʧʦʥʝʥʪʳ. 

 

 
ʈʠʩ. 2. ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʯʘʩʪʦʪʳ ʤʘʢʩʠʤʫʤʘ ʩʧʝʢʪʨʘ ʌʫʨʴʝ ʦʪ ʵʧʠʮʝʥʪʨʘʣʴʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ  

ʜʣʷ ʣʶʙʦʡ ʤʘʛʥʠʪʫʜʳM<7,4, ʛʨʫʥʪʳ ʩ Vp<1275 ʤ/ʩʠ Vp>1684ʤ/ʩ. 

 

ɺ ʩʨʝʜʥʝʤ ʜʣʷ ʚʩʝʭ ʤʘʛʥʠʪʫʜ M<7,4 ʢʨʠʚʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʯʘʩʪʦʪʳ ʤʘʢʩʠʤʫʤʘ ʩʧʝʢʪʨʘ 

ʌʫʨʴʝ ʜʣʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʢʦʤʧʦʥʝʥʪʳ ʧʨʠ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʟʥʘʯʝʥʠʷʭ Vp ʨʘʩʧʦʣʦʞʝʥʳ ʤʝʞʜʫ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʢʨʠʚʳʤʠ ʜʣʷ ʢʨʘʡʥʠʭ ʟʥʘʯʝʥʠʡ Vp (ʨʠʩ. 3). ʇʨʠ ʵʪʦʤ ʯʘʩʪʦʪʘ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 

6,5 ʜʦ 9,5 ɻʮ.  



ʊʈʋɼʓ ʀʅʉʊʀʊʋʊɸ ɻɽʆʃʆɻʀʀ ɼɸɻɽʉʊɸʅʉʂʆɻʆ ʅɸʋʏʅʆɻʆ ʎɽʅʊʈɸ ʈɸʅ ˉ 4 (87), 2021 
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ɼʣʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ ʤʘʛʥʠʪʫʜʦʡ ʙʦʣʝʝ 6 ʯʘʩʪʦʪʳ ʤʘʢʩʠʤʫʤʘ ʩʧʝʢʪʨʘ ʌʫʨʴʝ ʜʣʷ ʛʦʨʠʟʦʥ-

ʪʘʣʴʥʦʡ ʢʦʤʧʦʥʝʥʪʳ ʩʜʚʠʛʘʶʪʩʷ ʚʥʠʟ ʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʠʥʪʝʨʚʘʣʝ ʦʪ 3 ʜʦ 6 ɻʮ, ʧʨʠʯʝʤ ʩ ʫʚʝ-

ʣʠʯʝʥʠʝʤ Vp ʯʘʩʪʦʪʳ ʟʥʘʯʠʤʦ ʫʚʝʣʠʯʠʚʘʶʪʩʷ (ʨ<0,05). ʏʘʩʪʦʪʘ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʤʝʥʷʝʪʩʷ ʚ ʟʘ-

ʚʠʩʠʤʦʩʪʠ ʦʪ ʵʧʠʮʝʥʪʨʘʣʴʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ (ʨ<0,05). 

ʇʨʠ ʥʠʟʢʠʭ ʤʘʛʥʠʪʫʜʘʭ ʯʘʩʪʦʪʳ ʤʘʢʩʠʤʫʤʘ ʩʧʝʢʪʨʘ ʌʫʨʴʝ ʜʣʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʢʦʤʧʦ-

ʥʝʥʪʳ ʩʜʚʠʛʘʶʪʩʷ ʚʚʝʨʭ ʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʠʥʪʝʨʚʘʣʘʭ:4,5·6,5 ɻʮ (M: 5·6);6·8,5 ɻʮ (M: 

4·5);8·9,5 ɻʮ (M: <4), ʧʨʠʯʝʤ ʩ ʫʚʝʣʠʯʝʥʠʝʤ Vp ʯʘʩʪʦʪʳ ʟʥʘʯʠʤʦ ʫʚʝʣʠʯʠʚʘʶʪʩʷ (ʨ<0,05). ʏʘ-

ʩʪʦʪʘ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʤʝʥʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʵʧʠʮʝʥʪʨʘʣʴʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ (ʨ<0,05). 

ɼʣʷ ʚʝʨʪʠʢʘʣʴʥʦʡ ʢʦʤʧʦʥʝʥʪʳ ʯʘʩʪʦʪʳ ʤʘʢʩʠʤʫʤʘ ʩʧʝʢʪʨʘ ʌʫʨʴʝ ʦʙʱʠʡ ʚʠʜ ʟʘʚʠʩʠʤʦ-

ʩʪʝʡ ʠʤʝʝʪ ʪʘʢʦʡ ʞʝ ʭʘʨʘʢʪʝʨ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʟʥʘʯʝʥʠʡ ʯʘʩʪʦʪ (ʚ ʩʨʝʜʥʝʤ ʥʘ 

2,5 ï 3 ɻʮ) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʯʘʩʪʦʪʘʤʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʢʦʤʧʦʥʝʥʪʳ. 

 

 
ʈʠʩ. 3. ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʯʘʩʪʦʪʳ ʤʘʢʩʠʤʫʤʘ ʩʧʝʢʪʨʘ ʌʫʨʴʝ ʦʪ ʵʧʠʮʝʥʪʨʘʣʴʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ʧʨʠ 

M<7,4,ʛʨʫʥʪʳ ʩ ʨʘʟʣʠʯʥʳʤʠ Vp. 

 

ʋʯʝʪ ʩʢʦʨʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʦʧʝʨʝʯʥʳʭ ʚʦʣʥ Vs  ʚ ʛʨʫʥʪʘʭ.  

ʅʘ ʛʨʫʥʪʘʭ ʩ ʤʘʣʳʤʠ ʩʢʦʨʦʩʪʷʤʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʦʧʝʨʝʯʥʦʡ ʚʦʣʥʳ (Vs ʦʪ 81ʤ/ʩ ʜʦ 

244ʤ/ʩ) ʯʘʩʪʦʪʘ ʤʘʢʩʠʤʫʤʘ ʩʧʝʢʪʨʘ ʌʫʨʴʝ ʜʣʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʢʦʤʧʦʥʝʥʪʳ ʟʥʘʯʠʤʦ ʨʘʩʪʝʪ ʩ 

ʧʨʠʙʣʠʞʝʥʠʝʤ ʢ ʵʧʠʮʝʥʪʨʫ ʟʝʤʣʝʪʨʷʩʝʥʠʷ (ʊʘʙʣ. 2). ɺ ʪʘʙʣ. 2 ʧʨʠʚʝʜʝʥʳ ʯʘʩʪʦʪʳ ʤʘʢʩʠʤʫʤʘ 

ʩʧʝʢʪʨʘ ʌʫʨʴʝ ʜʣʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʢʦʤʧʦʥʝʥʪʳ ʩ ʜʦʚʝʨʠʪʝʣʴʥʳʤʠ ʠʥʪʝʨʚʘʣʘʤʠ ʚ ɻʮ ʜʣʷ ʨʘʟ-

ʣʠʯʥʳʭ ʠʥʪʝʨʚʘʣʦʚ ʤʘʛʥʠʪʫʜ ʠ ʨʘʟʣʠʯʥʳʭ ʠʥʪʝʨʚʘʣʦʚ ʵʧʠʮʝʥʪʨʘʣʴʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ. ʊʘʢʞʝ 

ʧʨʠʚʝʜʝʥʦ ʢʦʣʠʯʝʩʪʚʦ ʩʣʫʯʘʝʚ N, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʠʚʝʜʝʥʥʳʤ ʠʥʪʝʨʚʘʣʘʤ ʠʟʤʝʥʝʥʠʷ ʵʧʠ-

ʮʝʥʪʨʘʣʴʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ʠ ʤʘʛʥʠʪʫʜʳ. ɺʩʝ ʨʘʩʯʝʪʳ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʚ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ 

STATISTICA-13. ʆʪʤʝʪʠʤ, ʯʪʦ ʧʦ ʚʩʝʤ ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ ʫ ʘʚʪʦʨʦʚ ʠʤʝʶʪʩʷ ʪʘʙ-

ʣʠʮʳ, ʘʥʘʣʦʛʠʯʥʳʝ ʪʘʙʣ. 2 ʠ ʧʦʣʥʳʡ ʥʘʙʦʨ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʪʘʙʣʠʮʘʤ ʛʨʘʬʠʢʦʚ. ʂʦʣʠʯʝʩʪʚʦ 

ʪʘʙʣʠʮ ʠ ʛʨʘʬʠʢʦʚ ʚʝʩʴʤʘ ʚʝʣʠʢʦ, ʧʦʵʪʦʤʫ ʚ ʪʝʢʩʪʝ ʩʪʘʪʴʠ ʤʳ ʩʪʘʨʘʝʤʩʷ ʦʛʨʘʥʠʯʠʚʘʪʴʩʷ ʩʣʦ-

ʚʝʩʥʳʤ ʦʧʠʩʘʥʠʝʤ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʀʟ ʪʘʙʣ. 2 ʩʣʝʜʫʝʪ, ʯʪʦ ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ ʵʧʠʮʝʥʪʨʘʣʴʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ʩ 45 ʜʦ 5 ʢʤ ʯʘʩʪʦʪʘ 

ʨʘʩʪʝʪ ʩ 5 ɻʮ ʜʦ 7 ɻʮ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʙ¸ʣʴʰʝʡ ʜʠʩʩʠʧʘʮʠʝʡ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʭ ʚʦʣʥ ʧʦ ʩʨʘʚ-

ʥʝʥʠʶ ʩ ʥʠʟʢʦʯʘʩʪʦʪʥʳʤʠ [ɿʘʘʣʠʰʚʠʣʠ, 2009ʙ;Artikovetal., 2018;Eskinetal., 2018]. ʕʪʦ ʦʩʦʙʝʥ-



ʍʘʨʝʙʦʚ ʂ.ʉ., ɹʘʩʢʘʝʚ ɸ.ʅ., ɸʨʭʠʨʝʝʚʘ ʀ.ɻ., ʄʘʢʠʝʚ ɺ.ɼ., ɻʦʛʠʯʝʚ ʈ.ʈ., ʐʝʧʝʣʝʚ ɺ.ɼ., ʐʤʘʥʘʪʦʚ ɻ.ɺ. 

ɺʃʀʗʅʀɽ ʉʂʆʈʆʉʊɽʁ ʈɸʉʇʈʆʉʊʈɸʅɽʅʀʗ ʇʈʆɼʆʃʔʅʓʍ ʀ ʇʆʇɽʈɽʏʅʓʍ ɺʆʃʅ.é 
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ʥʦ ʟʘʤʝʪʥʦ ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʚʦ ʚʩʝʤ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʠʥʪʝʨʚʘʣʝ ʠʟʤʝʥʝ-

ʥʠʷ ʤʘʛʥʠʪʫʜʳ ï ʩʪʦʣʙʝʮ M<7,4, ʥʘ ʢʦʪʦʨʳʡ ʠ ʧʨʠʭʦʜʠʪʩʷ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʩʩʤʦʪ-

ʨʝʥʥʳʭ ʩʣʫʯʘʝʚ. ʅʦ ʧʨʠ ʙʦʣʴʰʠʭ ʤʘʛʥʠʪʫʜʘʭ ʢʘʨʪʠʥʘ ʤʝʥʷʝʪʩʷ. ʊʘʢ, ʧʨʠ M>6, ʯʘʩʪʦʪʘ ʤʘʢʩʠ-

ʤʫʤʘ ʩʧʝʢʪʨʘ ʌʫʨʴʝ ʜʣʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʢʦʤʧʦʥʝʥʪʳ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʵʧʠʮʝʥʪʨʘʣʴ-

ʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ, ʥʦ ʵʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʪʝʤ, ʯʪʦ ʯʠʩʣʦ ʩʣʫʯʘʝʚ ʜʣʷ ʵʧʠʮʝʥ-

ʪʨʘʣʴʥʳʭ ʨʘʩʩʪʦʷʥʠʡ ʤʝʥʝʝ 10 ʢʤ ʠ M>6, ʩʦʩʪʘʚʣʷʝʪ ʚʩʝʛʦ N=4. ʇʦʵʪʦʤʫ ʧʨʠ ʨʘʩʯʝʪʝ ʨ>0,05 ʠ 

ʨʝʟʫʣʴʪʘʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝ ʟʥʘʯʠʤ. ɼʣʷ 5<M<6 ʠ 4<M<5 ʯʘʩʪʦʪʘ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʵʧʠʮʝʥʪʨʘʣʴʥʦ-

ʛʦ ʨʘʩʩʪʦʷʥʠʷ (ʨ<0,05). ʇʨʠ ʤʘʣʳʭ ʤʘʛʥʠʪʫʜʘʭ (ʤʝʥʝʝ 4), ʯʠʩʣʦ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʩʣʫʯʘʝʚ ʩʦʩʪʘʚ-

ʣʷʝʪ ʧʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ, ʯʪʦ ʩʣʝʜʫʝʪ ʠʟ ʩʨʘʚʥʝʥʠʷ ʩʪʦʣʙʮʦʚ M<4 ʠ M<7,4, ʧʦʵʪʦʤʫ ʯʘ-

ʩʪʦʪʘ ʤʘʢʩʠʤʫʤʘ ʩʧʝʢʪʨʘ ʌʫʨʴʝ ʜʣʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʢʦʤʧʦʥʝʥʪʳ ʧʨʠ M<4 ʧʦʣʥʦʩʪʴʶ ʩʦʦʪʚʝʪ-

ʩʪʚʫʝʪ ʚʘʨʠʘʥʪʫ M<7,4. 

ʊʘʙʣʠʮʘ 2. 

ʏʘʩʪʦʪʳ ʤʘʢʩʠʤʫʤʘ ʩʧʝʢʪʨʘ ʌʫʨʴʝ ʜʣʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʢʦʤʧʦʥʝʥʪʳ  

ʧʨʠ Vs<244ʤ/ʩ (ʚ ɻʮ) 

ʕʧʠʮʝʥʪʨʘʣʴʥʦʝ 

ʨʘʩʩʪʦʷʥʠʝ, ʢʤ 

ʄʘʛʥʠʪʫʜʘ 

M<7,4 M>6 5<M<6 4<M<5 M<4 

0-10 
7,21Ñ0,10; 

N=1848 

1,69Ñ0,34; 

N=4 

3,82Ñ0,31; 

N=60 

5,75Ñ0,14; 

N=522 

7,99Ñ0,12; 

N=1262 

5-15 
6,52Ñ0,07; 

N=2771 

2,53Ñ0,36; 

N=18 

3,64Ñ0,26; 

N=82 

5,24Ñ0,10; 

N=882 

7,38Ñ0,09; 

N=1758 

10-20 
6,08Ñ0,05; 

N=3793 

2,60Ñ0,45; 

N=31 

3,58Ñ0,17; 

N=174 

5,19Ñ0,07; 

N=1444 

6,94Ñ0,07; 

N=2144 

15-25 
5,83Ñ0,05; 

N=4226 

2,45Ñ0,47; 

N=30 

3,39Ñ0,15; 

N=221 

5,16Ñ0,07; 

N=1815 

6,70Ñ0,07; 

N=2160 

20-30 
5,59Ñ0,05; 

N=3702 

2,15Ñ0,25; 

N=32 

3,33Ñ0,14; 

N=242 

5,05Ñ0,07; 

N=1843 

6,64Ñ0,08; 

N=1585 

25-35 
5,46Ñ0,05; 

N=3541 

2,48Ñ0,34; 

N=42 

3,43Ñ0,14; 

N=266 

4,94Ñ0,06; 

N=1977 

6,79Ñ0,09; 

N=1256 

30-40 
5,50Ñ0,05; 

N=3855 

2,61Ñ0,32; 

N=48 

3,56Ñ0,14; 

N=309 

5,08Ñ0,06; 

N=2193 

6,86Ñ0,10; 

N=1224 

35-45 
5,50Ñ0,05; 

N=4075 

2,53Ñ0,31; 

N=49 

3,52Ñ0,12; 

N=377 

5,24Ñ0,05; 

N=2497 

6,84Ñ0,10; 

N=1152 

40-50 
5,28Ñ0,04; 

N=4210 

2,48Ñ0,26; 

N=57 

3,26Ñ0,09; 

N=466 

5,14Ñ0,05; 

N=2625 

6,67Ñ0,10; 

N=1062 

 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʜʣʷ ʛʨʫʥʪʦʚ ʩ ʚʳʩʦʢʠʤ ʟʥʘʯʝʥʠʝʤVs>244 ʤ/ʩ, ʯʘʩʪʦʪʘ 

ʤʘʢʩʠʤʫʤʘ ʩʧʝʢʪʨʘ ʌʫʨʴʝ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʢʦʤʧʦʥʝʥʪʳ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʤʝʥʷʝʪʩʷ ʩ ʠʟʤʝʥʝʥʠʝʤ 

ʵʧʠʮʝʥʪʨʘʣʴʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ. 

ʅʘ ʛʨʫʥʪʘʭ ʩ ʚʳʩʦʢʠʤʠʟʥʘʯʝʥʠʷʤʠVs ʯʘʩʪʦʪʘ ʤʘʢʩʠʤʫʤʘ ʩʧʝʢʪʨʘ ʌʫʨʴʝ ʜʣʷ ʛʦʨʠʟʦʥʪʘʣʴ-

ʥʦʡ ʢʦʤʧʦʥʝʥʪʳ ʠʤʝʝʪ ʙʦʣʝʝ ʚʳʩʦʢʦʝ ʯʠʩʣʦʚʦʝ ʟʥʘʯʝʥʠʝ, ʯʝʤ ʥʘ ʛʨʫʥʪʘʭ ʩʥʠʟʢʠʤʠ 

ʟʥʘʯʝʥʠʷʤʠVs(p<0,05). 

ɼʣʷ ʚʝʨʪʠʢʘʣʴʥʦʡ ʢʦʤʧʦʥʝʥʪʳ ʯʘʩʪʦʪʳ ʤʘʢʩʠʤʫʤʘ ʩʧʝʢʪʨʘ ʌʫʨʴʝ ʦʙʱʠʡ ʚʠʜ ʟʘʚʠʩʠʤʦ-

ʩʪʝʡ ʠʤʝʝʪ ʪʘʢʦʡ ʞʝ ʭʘʨʘʢʪʝʨ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʟʥʘʯʝʥʠʡ ʯʘʩʪʦʪ (ʚ ʩʨʝʜʥʝʤ ʥʘ 

1,5 ï 2 ɻʮ) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʯʘʩʪʦʪʘʤʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʢʦʤʧʦʥʝʥʪʳ. 

 

ʋʯʝʪ ʦʪʥʦʰʝʥʠʷ ʩʢʦʨʦʩʪʠ ʧʨʦʜʦʣʴʥʳʭ ʚʦʣʥ ʢ ʩʢʦʨʦʩʪʠ ʧʦʧʝʨʝʯʥʳʭ ʚʦʣʥ Vp/Vs ʚ 

ʛʨʫʥʪʘʭ. 

ɺʝʣʠʯʠʥʘ Vp/Vs [ɻʠʢ, 2000; ɺʦʩʢʨʝʩʝʥʩʢʠʡ, 2001; Woelzetal., 2009; ɼʝʱʝʨʝʚʩʢʠʡʠ ʜʨ., 

2003; ɻʘʜʞʠʝʚ, ɻʘʟʘʥʦʚʘ, 2011] ʚʘʨʴʠʨʫʝʪʩʷ ʦʪ 1,46 ʜʦ 19,1. ɼʣʷ ʚʳʩʦʢʠʭ ʟʥʘʯʝʥʠʡ Vp/Vs(>5,69) 



ʊʈʋɼʓ ʀʅʉʊʀʊʋʊɸ ɻɽʆʃʆɻʀʀ ɼɸɻɽʉʊɸʅʉʂʆɻʆ ʅɸʋʏʅʆɻʆ ʎɽʅʊʈɸ ʈɸʅ ˉ 4 (87), 2021 
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ʯʘʩʪʦʪʘ ʤʘʢʩʠʤʫʤʘ ʩʧʝʢʪʨʘ ʌʫʨʴʝ ʟʥʘʯʠʤʦ ʚʳʰʝ, ʯʝʤ ʜʣʷ ʥʠʟʢʠʭ ʟʥʘʯʝʥʠʡ (<3,29). ʇʨʠ ʧʨʠ-

ʙʣʠʞʝʥʠʠ ʢ ʵʧʠʮʝʥʪʨʫ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʯʘʩʪʦʪʘʤʘʢʩʠʤʫʤʘ ʩʧʝʢʪʨʘ ʌʫʨʴʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʣʷ 

ʚʝʨʪʠʢʘʣʴʥʦʡ ʢʦʤʧʦʥʝʥʪʳ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʤʝʥʷʝʪʩʷ ʜʣʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʢʦʤʧʦʥʝʥʪʳ. ʇʨʠ 

ʤʦʱʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʷʭ ʩ ʚʳʩʦʢʦʡ ʤʘʛʥʠʪʫʜʦʡ ʯʘʩʪʦʪʘ ʤʘʢʩʠʤʫʤʘ ʩʧʝʢʪʨʘ ʌʫʨʴʝ ʧʦʥʠʞʘʝʪʩʷʩ 

ʚʦʟʨʘʩʪʘʥʠʝʤ ʵʧʠʮʝʥʪʨʘʣʴʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ. ʏʘʩʪʦʪʘ ʤʘʢʩʠʤʫʤʘ ʩʧʝʢʪʨʘ ʌʫʨʴʝ ʜʣʷ ʚʝʨʪʠʢʘʣʴ-

ʥʦʡ ʢʦʤʧʦʥʝʥʪʳ ʚʩʝʛʜʘ ʚʳʰʝ ʯʘʩʪʦʪʳ ʜʣʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʢʦʤʧʦʥʝʥʪʳ (ʨʠʩ. 4). 

 
ʈʠʩ. 4. ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʯʘʩʪʦʪʳ ʤʘʢʩʠʤʫʤʘ ʩʧʝʢʪʨʘ ʌʫʨʴʝ ʦʪ ʵʧʠʮʝʥʪʨʘʣʴʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ʧʨʠ 

M<7,4 ʜʣʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʠ ʚʝʨʪʠʢʘʣʴʥʦʡ ʢʦʤʧʦʥʝʥʪʳ; ʛʨʫʥʪʳ ʩ ʚʳʩʦʢʠʤ ʟʥʘʯʝʥʠʝʤ Vp/Vs (>5,69). 

 

ʋʯʝʪ ʧʣʦʪʥʦʩʪʠ ɟ ʛʨʫʥʪʦʚ. 

ʀʩʩʣʝʜʦʚʘʥʳ ʦʢʦʣʦ 1000 ʩʪʘʥʮʠʡ ʥʘ ʢʦʪʦʨʳʭ ʩʨʝʜʥʷʷ ʧʣʦʪʥʦʩʪʴ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 1,11 ʛ/ʩʤ3 

ʜʦ 2,532 ʛ/ʩʤ3 ʚ 4 ʠʥʪʝʨʚʘʣʘʭ. ʏʘʩʪʦʪʘ ʤʘʢʩʠʤʫʤʘ ʩʧʝʢʪʨʘ ʌʫʨʴʝ ʢʘʢ ʜʣʷ ʚʝʨʪʠʢʘʣʴʥʦʡ, ʪʘʢ ʠ 

ʜʣʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʢʦʤʧʦʥʝʥʪʳ ʟʥʘʯʠʤʦ ʤʝʥʴʰʝ ʥʘ ʛʨʫʥʪʘʭ ʩ ʤʘʣʦʡ ʧʣʦʪʥʦʩʪʴʶ (ɟ<1,74ʛ/ʩʤ3) 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʯʘʩʪʦʪʦʡ ʥʘ ʙʦʣʝʝ ʧʣʦʪʥʳʭ ʛʨʫʥʪʘʭ (ɟ>1,96ʛ/ʩʤ3). ʏʘʩʪʦʪʘ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʵʧʠ-

ʮʝʥʪʨʘʣʴʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ. 

 

ʋʯʝʪ ʩʝʡʩʤʠʯʝʩʢʦʡ ʞʝʩʪʢʦʩʪʠ ɟVs ʛʨʫʥʪʦʚ. 

ɾʝʩʪʢʦʩʪʴ ʛʨʫʥʪʦʚ [ɿʘʘʣʠʰʚʠʣʠ, 2009ʘ; ʄʘʢʦʚʝʮʢʠʡ, 2017] ɟVs (ʝʜʠʥʠʮʘ ʠʟʤʝʨʝʥʠʷ 

īʪ/ʤ2/c) ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ ʚ ʯʝʪʳʨʝʭ ʠʥʪʝʨʚʘʣʘʭ: <401;401·559;559·749;>749. ʏʘʩʪʦʪʘ ʤʘʢʩʠ-

ʤʫʤʘ ʩʧʝʢʪʨʘ ʌʫʨʴʝ ʢʘʢ ʜʣʷ ʚʝʨʪʠʢʘʣʴʥʦʡ, ʪʘʢ ʠ ʜʣʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʢʦʤʧʦʥʝʥʪʳ ʟʥʘʯʠʤʦ 

ʤʝʥʴʰʝ ʥʘ ʛʨʫʥʪʘʭ ʩ ʤʘʣʦʡ ʞʝʩʪʢʦʩʪʴʶ (ɟVs<401ʪ/ʤ
2/c) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʙʦʣʝʝ ʞʝʩʪʢʠʤʠ 

(ɟVs>749ʪ/ʤ
2/c). ʏʘʩʪʦʪʘ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʵʧʠʮʝʥʪʨʘʣʴʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ. ʇʨʠ ʚʳʩʦʢʠʭ ʤʘʛʥʠʪʫʜʘʭ 

>6 ʠ ʥʠʟʢʦʡ ʞʝʩʪʢʦʩʪʠ, ʯʘʩʪʦʪʘ ʩʦʩʪʘʚʣʷʝʪ 5,5 ɻʮ ʜʣʷ ʚʝʨʪʠʢʘʣʴʥʦʡ ʠ 2,5 ɻʮ ʜʣʷ ʛʦʨʠʟʦʥʪʘʣʴ-

ʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʨʠʩ. 5).  
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ʈʠʩ. 5. ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʯʘʩʪʦʪʳ ʤʘʢʩʠʤʫʤʘ ʩʧʝʢʪʨʘ ʌʫʨʴʝ ʦʪ ʵʧʠʮʝʥʪʨʘʣʴʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ʧʨʠ 

M<7,4 ʜʣʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʠ ʚʝʨʪʠʢʘʣʴʥʦʡ ʢʦʤʧʦʥʝʥʪʳ; ʛʨʫʥʪʳ ʩ ʤʘʣʦʡ ʞʝʩʪʢʦʩʪʴʶ (ɟVs<401ʪ/ʤ2/c). 

 

ɸ ʧʨʠ ʚʳʩʦʢʠʭ ʞʝʩʪʢʦʩʪʷʭ ʯʘʩʪʦʪʘ ʩʦʩʪʘʚʣʷʝʪ 7,5 ɻʮ ʜʣʷ ʚʝʨʪʠʢʘʣʴʥʦʡ ʠ 5 ɻʮ ʜʣʷ ʛʦʨʠ-

ʟʦʥʪʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

 

ɿʘʚʠʩʠʤʦʩʪʴ ʩʜʚʠʛʘ ʯʘʩʪʦʪʳ ʦʪ ʵʧʠʮʝʥʪʨʘʣʴʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ʩ ʫʯʝʪʦʤ ʧʘʨʘʤʝʪʨʦʚ 

ʛʨʫʥʪʦʚ ʠ ʤʘʛʥʠʪʫʜʳ 

ɹʳʣʦ ʟʘʤʝʯʝʥʦ, ʯʪʦ ʯʘʩʪʦʪʘ ʤʘʢʩʠʤʫʤʘ ʩʧʝʢʪʨʘ ʌʫʨʴʝ ʧʝʨʝʤʝʱʘʝʪʩʷ ʚʣʝʚʦ ʦʪ ʩʨʝʜʥʝ-

ʚʟʚʝʰʝʥʥʦʡ ʯʘʩʪʦʪʳ ʩʧʝʢʪʨʘ ʌʫʨʴʝ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʵʧʠʮʝʥʪʨʘʣʴʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ. ʈʘʩʩʤʦʪʨʠʤ, 

ʢʘʢ ʚʝʜʝʪ ʩʝʙʷ ʵʪʦʪ ʩʜʚʠʛ ʯʘʩʪʦʪʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʘʨʘʤʝʪʨʦʚ ʛʨʫʥʪʦʚ. ʆʧʨʝʜʝʣʠʤ ʩʜʚʠʛ ʯʘ-

ʩʪʦʪʳ ʢʘʢ(Fmax-Fmean)/Fmean, ʛʜʝ Fmaxï ʯʘʩʪʦʪʘ ʤʘʢʩʠʤʫʤʘ ʩʧʝʢʪʨʘ ʌʫʨʴʝ, Fmeanï

ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʘʷ ʯʘʩʪʦʪʘ ʩʧʝʢʪʨʘ ʌʫʨʴʝ. 

ɺ ʩʨʝʜʥʝʤ ʧʨʠ ʣʶʙʳʭ ʤʘʛʥʠʪʫʜʘʭ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʩʦʙʳʪʠʷ (M<7,4) ʚʝʣʠʯʠʥʘ ʩʜʚʠʛʘ ʯʘ-

ʩʪʦʪʳ ʤʘʢʩʠʤʫʤʘ ʩʧʝʢʪʨʘ ʌʫʨʴʝ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʢʦʤʧʦʥʝʥʪʳ ʙʦʣʴʰʝ ʜʣʷ ʛʨʫʥʪʦʚ ʩ ʤʝʥʴʰʠʤ 

ʟʥʘʯʝʥʠʝʤVp (ʨʠʩ. 6).ʏʝʤ ʤʝʥʴʰʝ ʚʝʣʠʯʠʥʘ Vp, ʪʝʤ ʩʠʣʴʥʝʝ ʯʘʩʪʦʪʘ ʤʘʢʩʠʤʫʤʘ ʩʧʝʢʪʨʘ ʌʫʨʴʝ 

ʫʭʦʜʠʪ ʚʣʝʚʦ ʦʪ ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʦʡ ʯʘʩʪʦʪʳ. 

ʇʨʠ ʤʘʣʳʭ ʟʥʘʯʝʥʠʷʭ Vp ʩʜʚʠʛ ʯʘʩʪʦʪʳ ʜʣʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʢʦʤʧʦʥʝʥʪʳ ʜʦʭʦʜʠʪ ʜʦ -0,24 

ʧʨʠ ʙʦʣʴʰʠʭ ʵʧʠʮʝʥʪʨʘʣʴʥʳʭ ʨʘʩʩʪʦʷʥʠʷʭ, ʥʘ ʤʘʣʳʭ ʨʘʩʩʪʦʷʥʠʷʭ ʚʝʣʠʯʠʥʘ ʩʜʚʠʛʘ ʦʢʦʣʦ -0,20 

(ʨʠʩ. 6). ʇʨʠ ʙʦʣʴʰʠʭ ʟʥʘʯʝʥʠʷʭ Vp ʩʜʚʠʛ ʯʘʩʪʦʪʳ ʥʝ ʤʝʥʷʝʪʩʷ ʩ ʵʧʠʮʝʥʪʨʘʣʴʥʳʤ ʨʘʩʩʪʦʷʥʠʝʤ. 

ʇʨʠ ʚʳʩʦʢʠʭ ʤʘʛʥʠʪʫʜʘʭ (M>5)ʩʜʚʠʛ ʯʘʩʪʦʪʳ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʢʦʤʧʦʥʝʥʪʳ ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘ-

ʢʦʚ ʜʣʷ ʛʨʫʥʪʦʚ ʩ ʨʘʟʣʠʯʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ Vp, ʘ ʪʘʢʞʝ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʵʧʠʮʝʥʪʨʘʣʴʥʳʭ ʨʘʩʩʪʦʷ-

ʥʠʡ. ʇʨʠ ʤʘʣʳʭ ʤʘʛʥʠʪʫʜʘʭ (M<5) ʩʜʚʠʛ ʯʘʩʪʦʪʳ ʩʪʘʥʦʚʠʪʩʷ ʤʝʥʴʰʝ ʧʦ ʘʙʩʦʣʶʪʥʦʡ ʚʝʣʠʯʠʥʝ 

ʜʣʷ ʙʦʣʴʰʠʭ ʟʥʘʯʝʥʠʡ Vp, ʠ ʦʪ ʵʧʠʮʝʥʪʨʘʣʴʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ʥʝ ʟʘʚʠʩʠʪ. ɼʣʷ ʚʝʨʪʠʢʘʣʴʥʦʡ ʢʦʤ-

ʧʦʥʝʥʪʳ ʩʜʚʠʛ ʯʘʩʪʦʪʳ ʥʝ ʟʘʚʠʩʠʪ ʦʪ Vp ʠ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʵʧʠʮʝʥʪʨʘʣʴʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ. 

ʀʟʫʯʝʥʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʩʜʚʠʛʘ ʯʘʩʪʦʪʳ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʢʦʤʧʦʥʝʥʪʳ ʦʪ ʩʢʦʨʦʩʪʠ ʧʦʧʝʨʝʯ-

ʥʦʡ ʚʦʣʥʳ Vs ʧʦʢʘʟʘʣʦ, ʯʪʦ ʧʨʠ ʥʠʟʢʠʭVs (ʩʣʘʙʳʝ ʛʨʫʥʪʳ) ʯʘʩʪʦʪʘ ʤʘʢʩʠʤʫʤʘ ʩʧʝʢʪʨʘ ʌʫʨʴʝ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʢʦʤʧʦʥʝʥʪʳ ʟʥʘʯʠʤʦ ʦʪʭʦʜʠʪ ʦʪ ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʦʡ ʯʘʩʪʦʪʳ ʜʘʣʴʰʝ, ʯʝʤ ʧʨʠ 

ʚʳʩʦʢʠʭ Vs. ʕʪʦʪ ʵʬʬʝʢʪ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʦʙʳʪʠʷʭcʤʘʛʥʠʪʫʜʦʡ <5 ʜʣʷ ʤʘ-



ʊʈʋɼʓ ʀʅʉʊʀʊʋʊɸ ɻɽʆʃʆɻʀʀ ɼɸɻɽʉʊɸʅʉʂʆɻʆ ʅɸʋʏʅʆɻʆ ʎɽʅʊʈɸ ʈɸʅ ˉ 4 (87), 2021 
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ʣʳʭ ʵʧʠʮʝʥʪʨʘʣʴʥʳʭ ʨʘʩʩʪʦʷʥʠʡ ʤʝʥʝʝ 20 ʢʤ. ɺʝʣʠʯʠʥʘ ʵʧʠʮʝʥʪʨʘʣʴʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ʥʘ ʩʜʚʠʛ 

ʯʘʩʪʦʪʳ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʢʦʤʧʦʥʝʥʪʳ ʥʝ ʚʣʠʷʝʪ. 

 

 
ʈʠʩ. 6. ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʩʜʚʠʛʘ ʯʘʩʪʦʪʳ ʦʪ ʵʧʠʮʝʥʪʨʘʣʴʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ʧʨʠ M<7,4 ʜʣʷ  

ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʢʦʤʧʦʥʝʥʪʳ; ʛʨʫʥʪʳ ʩ ʚʳʩʦʢʠʤʠ ʠ ʥʠʟʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʩʢʦʨʦʩʪʠ ʧʨʦʜʦʣʴʥʦʡ ʚʦʣʥʳ Vp. 

 

ɼʣʷ ʚʝʨʪʠʢʘʣʴʥʦʡ ʢʦʤʧʦʥʝʥʪʳ ʚʝʣʠʯʠʥʘ ʩʜʚʠʛʘ ʯʘʩʪʦʪʳ ʟʥʘʯʠʤʦ ʚʳʰʝ ʜʣʷ ʛʨʫʥʪʦʚ ʩ 

ʥʠʟʢʠʤ ʟʥʘʯʝʥʠʝʤ Vs, ʢʘʢ ʧʨʠ ʥʠʟʢʠʭ, ʪʘʢ ʠ ʧʨʠ ʚʳʩʦʢʠʭ ʤʘʛʥʠʪʫʜʘʭ. ɺ ʩʨʝʜʥʝʤ ʧʨʠ ʣʶʙʳʭ 

ʤʘʛʥʠʪʫʜʘʭ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʩʦʙʳʪʠʷ M<7,2 ʩʜʚʠʛ ʯʘʩʪʦʪʳ ʩʦʩʪʘʚʣʷʝʪ ʦʪ -0,19 ʜʦ -0,22 ʜʣʷ ʵʧʠ-

ʮʝʥʪʨʘʣʴʥʳʭ ʨʘʩʩʪʦʷʥʠʡ ʦʪ 0-10 ʢʤ ʜʦ 40-50 ʢʤ ʧʨʠ Vs>444ʤ/c,ʠ ʦʪ -0,22 ʜʦ -0,29 ʜʣʷ ʵʧʠʮʝʥ-

ʪʨʘʣʴʥʳʭ ʨʘʩʩʪʦʷʥʠʡ ʦʪ 0-10 ʢʤ ʜʦ 40-50 ʢʤ ʧʨʠ Vs<244ʤ/c. 

ɺʝʣʠʯʠʥʘ ʩʜʚʠʛʘ ʯʘʩʪʦʪʳ ʟʥʘʯʠʤʦ ʚʳʰʝ ʜʣʷ ʚʳʩʦʢʠʭ ʟʥʘʯʝʥʠʡVp/Vsʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʠʟ-

ʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ, ʢʘʢ ʜʣʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ, ʪʘʢ ʠ ʜʣʷ ʚʝʨʪʠʢʘʣʴʥʦʡ ʢʦʤʧʦʥʝʥʪʳ. ʇʨʠʯʝʤ ʚʝʣʠ-

ʯʠʥʘ ʩʜʚʠʛʘ ʥʝ ʠʟʤʝʥʷʝʪʩʷ ʩ ʠʟʤʝʥʝʥʠʝʤ ʵʧʠʮʝʥʪʨʘʣʴʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ, ʢʘʢ ʜʣʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ 

ʢʦʤʧʦʥʝʥʪʳ, ʪʘʢ ʠ ʜʣʷ ʚʝʨʪʠʢʘʣʴʥʦʡ ʢʦʤʧʦʥʝʥʪʳ. 

ɼʣʷ ʤʝʥʝʝ ʧʣʦʪʥʳʭ ʛʨʫʥʪʦʚ ʯʘʩʪʦʪʘ ʤʘʢʩʠʤʫʤʘ ʩʧʝʢʪʨʘ ʌʫʨʴʝ ʦʪʜʘʣʷʝʪʩʷ ʦʪ ʩʨʝʜʥʝʚʟʚʝ-

ʰʝʥʥʦʡ ʯʘʩʪʦʪʳ ʜʘʣʴʰʝ, ʯʝʤ ʜʣʷ ʙʦʣʝʝ ʧʣʦʪʥʳʭ ʛʨʫʥʪʦʚ, ʢʘʢ ʜʣʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ, ʪʘʢ ʠ ʜʣʷ ʚʝʨ-

ʪʠʢʘʣʴʥʦʡ ʢʦʤʧʦʥʝʥʪʳ. ʇʨʠʯʝʤ ʚʝʣʠʯʠʥʘ ʩʜʚʠʛʘ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʵʧʠʮʝʥʪʨʘʣʴʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ, ʢʘʢ 

ʜʣʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ, ʪʘʢ ʠ ʜʣʷ ʚʝʨʪʠʢʘʣʴʥʦʡ ʢʦʤʧʦʥʝʥʪʳ. ɺ ʩʨʝʜʥʝʤ ʧʨʠ ʣʶʙʳʭ ʤʘʛʥʠʪʫʜʘʭ ʩʝʡ-

ʩʤʠʯʝʩʢʦʛʦ ʩʦʙʳʪʠʷ (M<7,2) ʩʜʚʠʛ ʯʘʩʪʦʪʳ ʩʦʩʪʘʚʣʷʝʪ ʦʪ -0,16 ʜʦ -0,17 ʜʣʷ ʵʧʠʮʝʥʪʨʘʣʴʥʳʭ ʨʘʩ-

ʩʪʦʷʥʠʡ ʦʪ 0-10 ʢʤ ʜʦ 40-50 ʢʤ ʧʨʠ ʧʣʦʪʥʦʩʪʠ ʛʨʫʥʪʦʚ ɟ>1,96 ʛ/ʩʤ3,ʠʦʪ -0,24 ʜʦ -0,25 ʜʣʷ ʵʧʠʮʝʥ-

ʪʨʘʣʴʥʳʭ ʨʘʩʩʪʦʷʥʠʡ ʦʪ 0-10 ʢʤ ʜʦ 40-50 ʢʤ ʧʨʠ ʧʣʦʪʥʦʩʪʠ ʛʨʫʥʪʦʚ ɟ<1,96 ʛ/ʩʤ3. 

ɼʣʷ ʙʦʣʝʝ ʞʝʩʪʢʠʭ ʛʨʫʥʪʦʚ (ɟVs>749 ʪ/ʤ
2/c) ʩʜʚʠʛ ʯʘʩʪʦʪʳ ʟʥʘʯʠʤʦ ʤʝʥʴʰʝ ʧʦ ʘʙʩʦʣʶʪʥʦʡ 

ʚʝʣʠʯʠʥʝ, ʯʝʤ ʜʣʷ ʤʝʥʝʝ ʞʝʩʪʢʠʭ. ʀʩʢʣʶʯʝʥʠʝ ʩʦʩʪʘʚʣʷʶʪ ʩʝʡʩʤʠʯʝʩʢʠʝ ʩʦʙʳʪʠʷ ʩ ʄ>6, ʯʠʩʣʦ 

ʢʦʪʦʨʳʭ ʨʘʚʥʦ ʜʝʩʷʪʠ, ʧʦʵʪʦʤʫ p>0,05. ʉʜʚʠʛ ʯʘʩʪʦʪʳ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʵʧʠʮʝʥʪʨʘʣʴʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ. 

 

ɺʳʚʦʜʳ 

1. ɺ ʙʘʟʫ ʜʘʥʥʳʭ ʜʦʙʘʚʣʝʥʳ ʟʘʧʠʩʠ ʩ 1 ʷʥʚʘʨʷ 2020 ʛ. ʧʦ 31 ʜʝʢʘʙʨʷ 2020 ʛ. ʚʢʣʶʯʠʪʝʣʴʥʦ. 

2. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʯʘʩʪʦʪʘ ʤʘʢʩʠʤʫʤʘ ʩʧʝʢʪʨʘ ʌʫʨʴʝ ʟʥʘʯʠʤʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʫʚʝʣʠʯʝʥʠ-

ʝʤ ʟʥʘʯʝʥʠʡ Vp, Vs, Vp/Vs, ɟ, ɟVs. 

3. ɼʣʷ ʚʝʨʪʠʢʘʣʴʥʦʡ ʢʦʤʧʦʥʝʥʪʳ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʢʦʣʝʙʘʥʠʷ ʯʘʩʪʦʪʘ ʤʘʢʩʠʤʫʤʘ ʩʧʝʢʪʨʘ 

ʌʫʨʴʝ ʚʳʰʝ, ʯʝʤ ʜʣʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʢʦʤʧʦʥʝʥʪʳ. ʇʨʠ ʚʳʩʦʢʠʭ ʤʘʛʥʠʪʫʜʘʭ ʩʝʡʩʤʠʯʝʩʢʦʛʦ 

ʩʦʙʳʪʠʷ ʯʘʩʪʦʪʘ ʧʦʥʠʞʘʝʪʩʷ. 



ʍʘʨʝʙʦʚ ʂ.ʉ., ɹʘʩʢʘʝʚ ɸ.ʅ., ɸʨʭʠʨʝʝʚʘ ʀ.ɻ., ʄʘʢʠʝʚ ɺ.ɼ., ɻʦʛʠʯʝʚ ʈ.ʈ., ʐʝʧʝʣʝʚ ɺ.ɼ., ʐʤʘʥʘʪʦʚ ɻ.ɺ. 
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4. ʀʟʫʯʝʥʦ ʚʣʠʷʥʠʝ Vp, Vs, Vp/Vs,ɟ, ɟVs ʥʘ ʩʜʚʠʛ ʯʘʩʪʦʪʳ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʝʥ ʢʘʢ (Fmax-

Fmean)/Fmean, ʛʜʝ Fmaxï ʯʘʩʪʦʪʘ ʤʘʢʩʠʤʫʤʘ ʩʧʝʢʪʨʘ ʌʫʨʴʝ, Fmean ï ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʘʷ ʯʘʩʪʦʪʘ 

ʩʧʝʢʪʨʘ ʌʫʨʴʝ. ɺʝʣʠʯʠʥʘ ʩʜʚʠʛʘ ʯʘʩʪʦʪʳ ʠʤʝʝʪ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʦ 

ʘʙʩʦʣʶʪʥʦʡ ʚʝʣʠʯʠʥʝ ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ Vp, Vs,  ɟ, ɟVs ʠ ʫʚʝʣʠʯʝʥʠʠ Vp/Vs. 

5. ʀʩʩʣʝʜʦʚʘʥʳ ʧʨʦʷʚʣʝʥʠʷ ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʩ ʵʧʠʮʝʥʪʨʘʣʴʥʳʤ ʨʘʩʩʪʦʷʥʠʝʤ 

ʜʦ 50 ʢʤ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʥʝ ʤʝʥʝʝ 0,5 JMA, ʧʨʠ ʵʪʦʤ ʫʯʠʪʳʚʘʣʠʩʴ ʩʦʙʳʪʠʷ ʩ ʤʘʛʥʠʪʫʜʦʡ ʥʝ 

ʙʦʣʝʝ 7,2. ʅʦ ʫ ʥʘʩ ʝʩʪʴ ʚʩʝ ʜʘʥʥʳʝ ʠʟ KNET c ʵʧʠʮʝʥʪʨʘʣʴʥʳʤ ʨʘʩʩʪʦʷʥʠʝʤ ʦʪ 0 ʢʤ ʜʦ 2000 

ʢʤ, ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʦʪ 5 MSK ʠ ʚʳʰʝ ʩ ʤʘʛʥʠʪʫʜʘʤʠ ʜʦ 9. ʀʩʩʣʝʜʦʚʘʥʠʝ ʵʪʦʛʦ ʤʘʩʩʠʚʘ ʜʘʥ-

ʥʳʭ ʥʘ ʥʘʰ ʚʟʛʣʷʜ ʧʨʝʜʩʪʘʚʣʷʝʪ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ. 
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ʀʥʩʪʠʪʫʪ ʛʝʦʣʦʛʠʠ ɼʌʀʎ ʈɸʅ 
 

ɺʳʧʦʣʥʝʥʘ ʦʮʝʥʢʘ ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʙʣʦʢʦʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʩʝʛʤʝʥʪʘ ɺʦʩʪʦʯʥʦʛʦ ʂʘʚ-

ʢʘʟʘ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʜʝʣʝʥʳ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʟʦʥʳ ʦʞʠʜʘʥʠʷ ʦʯʘʛʦʚ ʩʠʣʴʥʳʭ ʟʝʤʣʝ-

ʪʨʷʩʝʥʠʡ. ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʧʨʦʜʦʣʞʝʥʠʝʤ ʨʘʥʝʝ ʥʘʯʘʪʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʨʝʛʠʦʥʝ ʧʦ ʦʮʝʥʢʝ 

ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʧʨʠʨʦʜʥʦ-

ʛʦ ʭʘʨʘʢʪʝʨʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ, ʩʝʡʩʤʠʯʥʦʩʪʴ, ʩʝʡʩʤʠʯʝʩʢʘʷ ʦʧʘʩʥʦʩʪʴ, ʩʝʡʩʤʠʯʝʩʢʘʷ 

ʘʢʪʠʚʥʦʩʪʴ, ʩʝʡʩʤʦʪʝʢʪʦʥʠʢʘ, ʟʦʥʘ ʚʦʟʤʦʞʥʳʭ ʦʯʘʛʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ.  

 

SEISMOTECTONIC POTENTIAL OF THE EAST CAUCASUS BLOCKS 
 

Magomedov R. A., Musaev M. A. 

Institute of Geology of the Dagestan Federal Research Center of the Russian Academy of Sciences 
 

The seismotectonic potential of the blocks of the north-eastern segment of the Eastern Caucasus is estimated. Ac-

cording to the results of the conducted studies, potential waiting areas for foci of strong earthquakes are identified. The 

conducted studies are a continuation of previously initiated studies in the region to assess the geoecological situation from 

the impact of potential catastrophic geological processes of a natural nature. 

Keywords: seismotectonic potential, seismicity, seismic hazard, seismic activity, seismotectonics, zone of possible 

earthquake foci. 

 

ɺʚʝʜʝʥʠʝ. ɺ ʥʘʫʢʘʭ ʦ ɿʝʤʣʝ ʦʙʱʝʧʨʠʥʷʪʳʭ ʪʝʨʤʠʥʦʚ çʛʝʦʜʠʥʘʤʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣè ʠ 

çʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣʳè ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʥʝʪ. ʊʝʨʤʠʥʦʣʦʛʠʯʝʩʢʘʷ ʥʝʦʧʨʝʜʝ-

ʣʝʥʥʦʩʪʴ ʭʘʨʘʢʪʝʨʥʘ ʠ ʜʣʷ ʜʨʫʛʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʥʘʫʢ [6 ʠ ʜʨ.]. ʆʥʘ ʩʝʨʴʝʟʥʦ ʦʩʣʦʞʥʷʝʪ ʨʘʙʦʪʫ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʠ ʚʥʦʩʠʪ ʙʦʣʴʰʠʝ ʠʟʜʝʨʞʢʠ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʥʘʫʯʥʳʭ ʧʨʦʙʣʝʤ. ʂʘʞʜʳʡ ʠʩ-

ʩʣʝʜʦʚʘʪʝʣʴ ʚʢʣʘʜʳʚʘʝʪ ʩʚʦʡ ʩʤʳʩʣ ʚ ʵʪʠ ʧʦʥʷʪʠʷ. ʄʘʟʫʨ ʀ.ʀ. ʠ ʄʦʣʜʦʚʘʥʦʚ ʆ.ʀ. [9] ʜʘʶʪ 

ʩʣʝʜʫʶʱʝʝ ʦʧʨʝʜʝʣʝʥʠʝ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ: çɻʝʦʜʠʥʘʤʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʛʝʦʣʦʛʠ-

ʯʝʩʢʦʡ ʩʨʝʜʳ - ʚʝʨʦʷʪʥʦʩʪʥʳʡ ʧʘʨʘʤʝʪʨ, ʦʧʨʝʜʝʣʷʶʱʠʡ ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʨʘʟ-

ʚʠʪʠʷ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʜʝʛʨʘʜʘʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠʣʠ ʠʭ ʩʦʚʦʢʫʧʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʦ-

ʠʟʦʡʪʠ ʚ ʩʣʫʯʘʝ ʥʘʨʫʰʝʥʠʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʯʝʣʦʚʝʢʘ ʮʝʣʦʩʪʥʦʩʪʠ ʟʝʤʥʦʡ ʢʦʨʳ ʠʣʠ ʝʸ ʧʦʯ-

ʚʝʥʥʦ-ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʣʦʷ, ʠʟʤʝʥʝʥʠʷ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʨʝʢ ʠ ʪ.ʜ.è.   

ɼʘʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ, ʢʘʢ ʥʘʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ, ʥʝ ʜʘʝʪ ʧʦʣʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʪʝʥʮʠ-

ʘʣʴʥʦʡ ʵʥʝʨʛʠʠ, ʟʘʢʣʶʯʝʥʥʦʡ ʚ ʢʦʥʢʨʝʪʥʦʡ ʩʪʨʫʢʪʫʨʝ ʛʝʦʩʨʝʜʳ.  

ʇʦʩʢʦʣʴʢʫ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʵʥʝʨʛʠʶ ʩʨʝʜʳ (ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ 

ʧʦʢʘʟʘʪʝʣʴ), ʧʦʜ çʛʝʦʜʠʥʘʤʠʯʝʩʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤè ʢʦʥʢʨʝʪʥʦʡ ʩʪʨʫʢʪʫʨʳ ʛʝʦʩʨʝʜʳ ʥʘʤʠ ʧʦʜ-

ʨʘʟʫʤʝʚʘʝʪʩʷ ʚʩʷ ʵʥʝʨʛʠʷ, ʟʘʢʣʶʯʝʥʥʘʷ ʚ ʥʝʡ ʥʝ ʪʦʣʴʢʦ ʥʘ ʘʪʦʤʘʨʥʦʤ (ʚʝʱʝʩʪʚʝʥʥʦʤ) ʫʨʦʚʥʝ, 

ʥʦ ʠ ʟʘʧʘʩʝʥʥʘʷ ʛʝʦʪʝʢʪʦʥʠʯʝʩʢʘʷ (ʛʝʥʝʪʠʯʝʩʢʠ ʦʙʨʝʪʝʥʥʘʷ ʚ ʧʨʦʮʝʩʩʝ ʜʣʠʪʝʣʴʥʦʛʦ ʣʠʪʦʛʝ-

ʥʝʟʘ ʠ ʚ ʧʨʦʮʝʩʩʝ ʠʩʪʦʨʠʠ ʝʛʦ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ), ʘ ʪʘʢʞʝ ï ʥʘʢʦʧʣʝʥʥʘʷ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʩʦʚʨʝʤʝʥʥʳʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʠ ʛʝʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʂʘʞʜʳʡ ʙʣʦʢ ʟʝʤʥʦʡ ʢʦʨʳ ʠʤʝ-

ʝʪ ʩʚʦʡ ʫʨʦʚʝʥʴ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʟʘʚʠʩʷʱʠʡ ʦʪ ʣʠʪʦʣʦʛʦ-ʩʪʨʫʢʪʫʨʥʦʛʦ ʩʪʨʦʝʥʠʷ, 

ʚʝʱʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ, ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠ ʠʩʪʦʨʠʠ ʝʛʦ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠ-

ʪʠʷ. ɿʘʧʘʩʝʥʥʘʷ ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʵʥʝʨʛʠʷ ʤʦʞʝʪ ʚʳʨʚʘʪʴʩʷ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʨʘʟʥʳʭ ʧʨʠʯʠʥ: ʦʪ ʩʥʷʪʠʷ ʣʠʪʦʩʪʘʪʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʢʟʦʛʝʥʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ (ʵʨʦʟʠʷ, ʨʘʟʤʳʚ ʠ ʪ.ʜ.) ʩ çʨʘʩʢʦʥʩʝʨʚʘʮʠʝʡè ʛʝʥʝʪʠʯʝʩʢʠ ʦʙʨʝʪʝʥʥʳʭ ʠ ʥʘʢʦʧʣʝʥʥʳʭ 

ʚ ʩʦʚʨʝʤʝʥʥʳʡ ʧʝʨʠʦʜ ʛʝʦʥʘʧʨʷʞʝʥʠʡ; ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʦʜʚʠʞʝʢ; ʬʠʟʠʢʦ-
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ʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʩʘʤʦʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʝ (ʬʘʟʦʚʳʭ ʧʝʨʝʭʦʜʦʚ ʚ ʤʠʥʝʨʘʣʘʭ ʥʘ ʙʦʣʴ-

ʰʦʡ ʛʣʫʙʠʥʝ ʧʨʠ ʙʦʣʴʰʠʭ p-ʊ-ʫʩʣʦʚʠʷʭ ʩʦ ʩʢʘʯʢʦʦʙʨʘʟʥʳʤ ʠʟʤʝʥʝʥʠʝʤ ʫʧʨʫʛʠʭ ʠ ʧʨʦʯʥʦʩʪ-

ʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʪ.ʜ.). ʏʝʤ ʙʦʣʴʰʝ ʨʘʟʤʝʨ ʙʣʦʢʘ, ʪʝʤ ʙʦʣʴʰʝ ʠ ʟʘʢʣʶʯʝʥʥʘʷ ʚ ʥʝʤ ʵʥʝʨʛʠʷ. 

ʆʜʥʘʢʦ, ʧʨʠ ʦʮʝʥʢʝ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʚ ʣʶʙʦʤ ʨʝʛʠʦʥʝ, ʩʣʝʜʫʝʪ ʫʯʠʪʳ-

ʚʘʪʴ, ʯʪʦ ʨʘʟʜʨʦʙʣʝʥʥʘʷ (ʜʝʟʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ) ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʩʨʝʜʘ ʚ ʤʝʞʙʣʦʢʦʚʳʭ ʟʦʥʘʭ, ʚ 

ʫʩʣʦʚʠʷʭ ʧʦʩʪʦʷʥʥʦʛʦ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʩʪʨʝʩʩʘ, ʥʝ ʤʦʞʝʪ çʢʦʧʠʪʴè ʵʥʝʨʛʠʶ ʚʳʰʝ ʧʨʝʜʝʣʘ 

ʧʨʦʯʥʦʩʪʠ ʛʦʨʥʦʡ ʧʦʨʦʜʳ ʚ ʮʝʣʴʥʦʤ ʙʣʦʢʝ. ʕʪʘ ʵʥʝʨʛʠʷ ʙʫʜʝʪ ʨʘʩʭʦʜʦʚʘʪʴʩʷ (ʚ ʚʠʜʝ ʩʣʘʙʳʭ 

ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ ʠ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʢʨʠʧʘ) ʚ ʧʨʦʮʝʩʩʝ ʝʝ ʥʘʢʦʧʣʝʥʠʷ, ʥʝ ʜʦʭʦʜʷ ʜʦ ʧʨʝʜʝ-

ʣʘ ʧʨʦʯʥʦʩʪʠ ʩʘʤʦʡ ʛʦʨʥʦʡ ʧʦʨʦʜʳ ʚ ʮʝʣʴʥʦʤ ʙʣʦʢʝ.  

ɽʩʪʴ ʦʧʨʝʜʝʣʝʥʠʝ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ [13] ʧʦʜ ʢʦʪʦʨʳʤ ʧʦʥʠʤʘʝʪʩʷ ʤʘʢʩʠʤʘʣʴ-

ʥʘʷ ʵʥʝʨʛʠʷ, ʢʦʪʦʨʫʶ ʩʧʦʩʦʙʥʳ ʚʳʜʝʣʷʪʴ ʟʝʤʣʝʪʨʷʩʝʥʠʷ, ʫʞʝ ʧʨʦʠʟʦʰʝʜʰʠʝ ʠʣʠ ʦʞʠʜʘʝʤʳʝ 

ʚ ʙʫʜʫʱʝʤ ʚ ʧʨʝʜʝʣʘʭ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʫʯʘʩʪʢʘ ʟʝʤʥʦʡ ʢʦʨʳ. ʕʪʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʘʚʪʦʨʳ [13] 

ʧʨʝʜʣʘʛʘʶʪ ʦʮʝʥʠʚʘʪʴ ʚ ʝʜʠʥʠʮʘʭ ʤʘʛʥʠʪʫʜʳ ʠ, ʚʳʜʚʠʛʘʝʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʘʷ ʤʝʪʦʜʠʢʘ ʚʳʷʚʣʝ-

ʥʠʷ ʄmax ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ ʧʨʘʢʪʠʯʝʩʢʠ ʣʶʙʦʛʦ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ, ʦʙʝʩʧʝʯʝʥʥʦʛʦ ʥʝʦʙ-

ʭʦʜʠʤʳʤʠ ʠʩʭʦʜʥʳʤʠ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʤʠ ʜʘʥʥʳʤʠ. ɹʦʣʝʝ ʪʦʛʦ, ʦʥʠ ʧʨʝʜʣʘʛʘʶʪ ʧʨʦʛʥʦ-

ʟʠʨʦʚʘʥʠʝ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʚ ʨʘʟʥʳʭ ʤʘʩʰʪʘʙʘʭ ï ʥʘ ʣʦʢʘʣʴʥʦʤ, ʨʝʛʠʦʥʘʣʴʥʦʤ, ʢʦʥ-

ʪʠʥʝʥʪʘʣʴʥʦʤ ʠ ʣʶʙʦʤ ʧʨʦʤʝʞʫʪʦʯʥʦʤ ʤʝʞʜʫ ʥʠʤʠ ʫʨʦʚʥʷʭ. ʆʥʦ ʨʝʘʣʠʟʫʝʪʩʷ ʥʘ ʙʘʟʝ ʨʘʟʨʘ-

ʙʦʪʘʥʥʦʛʦ ʚ ʀʥʩʪʠʪʫʪʝ ʬʠʟʠʢʠ ɿʝʤʣʠ ʈɸʅ ʚʥʝʨʝʛʠʦʥʘʣʴʥʦʛʦ ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ 

[12]. ʆʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʤʝʪʦʜʘ ʘʥʘʣʦʛʠʡ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʪʦʨʳʤ ʧʨʝʜ-

ʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʦʜʠʥʘʢʦʚʳʝ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʚ ʟʝʤʥʦʡ ʢʦʨʝ ʤʦʛʫʪ ʭʘʨʘʢʪʝʨʠʟʦ-

ʚʘʪʴʩʷ ʦʜʠʥʘʢʦʚʳʤ ʫʨʦʚʥʝʤ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʝʡʩʤʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ (ʄmax). ʆʜ-

ʥʘʢʦ, ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʩʪʝʧʝʥʴ ʠʟʫʯʝʥʥʦʩʪʠ ʨʘʟʥʳʭ ʨʝʛʠʦʥʦʚ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ, ʥʝ 

ʦʜʠʥʘʢʦʚʘʷ [16-17 ʠ ʜʨ.] ʠ, ʚ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠʟʥʘʢʠ, ʭʘʨʘʢʪʝʨʠʟʫ-

ʶʱʠʝ ʩʦʚʨʝʤʝʥʥʦʝ ʩʪʨʦʝʥʠʝ ʠ ʩʦʩʪʦʷʥʠʝ ʟʝʤʥʦʡ ʢʦʨʳ, ʠ ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ ʟʘʧʘʩʝʥʥʘʷ ʛʝʦʪʝʢʪʦ-

ʥʠʯʝʩʢʘʷ (ʛʝʥʝʪʠʯʝʩʢʠ ʦʙʨʝʪʝʥʥʘʷ ʚ ʧʨʦʮʝʩʩʝ ʜʣʠʪʝʣʴʥʦʛʦ ʣʠʪʦʛʝʥʝʟʘ ʠ ʚ ʧʨʦʮʝʩʩʝ ʠʩʪʦʨʠʠ ʝʛʦ 

ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ) ʵʥʝʨʛʠʷ. ɽʩʪʝʩʪʚʝʥʥʦ, ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʚ 

ʟʝʤʥʦʡ ʢʦʨʝ ʥʘʙʦʨ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʦ ʩʦʚʨʝʤʝʥʥʦʤ ʩʪʨʦʝʥʠʠ ʠ ʩʦʩʪʦʷʥʠʠ ʟʝʤʥʦʡ ʢʦʨʳ ʷʚʣʷ-

ʝʪʩʷ ʠʩʯʝʨʧʳʚʘʶʱʠʤ, ʧʦʩʢʦʣʴʢʫ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʧʘʨʘʤʝʪʨʳ ʥʝʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʟ-ʟʘ ʠʭ 

ʥʝʧʦʣʥʦʪʳ. é..  

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʩʜʝʣʘʥʘ ʧʦʧʳʪʢʘ ʦʮʝʥʢʠ çʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʧʦ-

ʪʝʥʮʠʘʣʘè ʙʣʦʢʦʚ ɺʦʩʪʦʯʥʦʛʦ ʂʘʚʢʘʟʘ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝ-

ʛʦ ʝʛʦ ʩʦʜʝʨʞʘʥʠʝ. ʋʨʦʚʝʥʴ ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʢʘʢ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʠ ʛʝʦʜʠʥʘ-

ʤʠʯʝʩʢʦʛʦ, ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʧʦʢʘʟʘʪʝʣʝʤ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ.  

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ. ʈʘʥʝʝ [7-8], ʦʮʝʥʢʘ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʙʣʦʢʦʚ ɺʦʩʪʦʯ-

ʥʦʛʦ ʂʘʚʢʘʟʘ ʥʘʤʠ ʧʨʦʚʦʜʠʣʘʩʴ, ʚ ʦʩʥʦʚʥʦʤ, ʧʦ ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʢʨʠʪʝʨʠʷʤ, ʪʘʢʠʤ ʢʘʢ ʤʦʱʥʦʩʪʴ 

ʟʝʤʥʦʡ ʢʦʨʳ, ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʜʠʟʲʶʥʢʪʠʚʥʳʭ ʟʦʥ ʬʫʥʜʘʤʝʥʪʘ ʠ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ, ʥʘʣʠʯʠʝ 

ʧʨʠʟʥʘʢʦʚ ʧʘʣʝʦʩʝʡʩʤʠʯʥʦʩʪʠ ʠ ʪʝʢʪʦʥʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʦʮʝʥʢʘ ʩʝʡʩʤʦʪʝʢ-

ʪʦʥʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʧʨʦʚʝʜʝʥʘ ʥʘ ʦʩʥʦʚʝ ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʠʭ ʢʨʠʪʝʨʠʝʚ: ʤʦʱʥʦʩʪʠ ʩʝʡʩʤʦ-

ʘʢʪʠʚʥʦʛʦ ʩʣʦʷ (hS), ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ (A10) ʠ ʥʘʢʣʦʥʝ ʛʨʘʬʠʢʘ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʟʝʤʣʝ-

ʪʨʷʩʝʥʠʡ, ʤʘʢʩʠʤʘʣʴʥʦʡ ʦʪʤʝʯʝʥʥʦʡ (ʥʘʙʣʶʜʝʥʥʦʡ) ʤʘʛʥʠʪʫʜʝ (Mmax), ʧʝʨʠʦʜʝ ʧʦʩʣʝʜʥʝʡ ʘʢ-

ʪʠʚʠʟʘʮʠʠ (Ű) ʠ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ (at)). ʂ ʦʮʝʥʢʝ ʚʝʣʠʯʠʥʳ ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʧʦ-

ʪʝʥʮʠʘʣʘ ʧʨʠʚʣʝʯʝʥʳ ʚʩʝ ʪʝ ʜʘʥʥʳʝ, ʢʦʪʦʨʳʝ, ʢʘʢ ʥʘʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ, ʦʪʚʝʪʩʪʚʝʥʥʳ ʟʘ ʥʘʢʦʧ-

ʣʝʥʠʝ ʩʝʡʩʤʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʚ ʟʝʤʥʦʡ ʢʦʨʝ. ʋʨʦʚʝʥʴ ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʫʩʪʘ-

ʥʘʚʣʠʚʘʝʪʩʷ ʧʦ ʢʦʤʧʣʝʢʩʫ ʚʳʰʝʧʨʠʚʝʜʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʂʘʞʜʳʡ ʧʦʢʘʟʘʪʝʣʴ ʛʨʘʜʫʠʨʦʚʘʥ ʩ 

ʫʩʣʦʚʥʳʤ ʚʝʩʦʤ, ʦʧʨʝʜʝʣʝʥʥʳʤ ʵʢʩʧʝʨʪʥʳʤ ʧʫʪʝʤ (ʦʪ 0 ʜʦ 1) ʠ ʫʯʪʝʥ ʚ ʩʫʤʤʘʨʥʦʡ ʦʮʝʥʢʝ. 

ʇʨʠʚʝʜʝʥʥʳʡ ʥʘʙʦʨ ʧʦʢʘʟʘʪʝʣʝʡ ʷʚʣʷʝʪʩʷ, ʢʘʢ ʥʘʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ, ʧʨʘʢʪʠʯʝʩʢʠ ʠʩʯʝʨʧʳʚʘʶ-

ʱʠʤ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ʧʦʩʢʦʣʴʢʫ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʧʦʢʘʟʘʪʝʣʠ (ʚ ʯʘʩʪʥʦʩʪʠ, ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘʥʛʝʥʮʠʘʣʴʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʧʨʷʞʝʥʠʡ, ʩʦʛʣʘʩʥʦ ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʭʝʤʝ 

ʨʘʟʣʦʤʥʦ-ʙʣʦʢʦʚʦʡ ʩʪʨʫʢʪʫʨʳ ʨʝʛʠʦʥʘ; ʩʢʦʨʦʩʪʴ ʠʭ ʩʦʚʨʝʤʝʥʥʳʭ ʜʚʠʞʝʥʠʡ; ʣʠʪʦʣʦʛʦ-



ʄʘʛʦʤʝʜʦʚ ʈ.ɸ., ʄʫʩʘʝʚ ʄ.ɸ. 
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ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩ ʚʝʱʝʩʪʚʝʥʥʳʤ ʩʦʩʪʘʚʦʤ ʠ ʦʧʨʝʜʝʣʝʥʠʝʤ ʧʨʝʜʝʣʘ ʧʨʦʯʥʦ-

ʩʪʠ ʛʦʨʥʳʭ ʧʦʨʦʜ ʚ ʢʦʥʢʨʝʪʥʳʭ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʠ ʪ.ʜ.) ʥʝʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴ ʠʟ-ʟʘ ʠʭ ʥʝʧʦʣʥʦʪʳ. ʇʨʘʚʜʘ, ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʨʝʜʧʨʠʥʷʪʳ ʧʦʧʳʪʢʠ ʦʮʝʥʢʠ çʛʝʦʜʠʥʘʤʠ-

ʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘè ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʩ ʫʯʝʪʦʤ ʵʥʝʨʛʠʠ, ʟʘʢʣʶʯʝʥʥʦʡ ʚ ʥʝʡ ʥʘ ʚʝʱʝ-

ʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ [15]. ʅʦ ʵʪʦ ʪʝʤʘ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʜʠʩʢʫʩʩʠʦʥʥʘʷ.  é  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ (Sʈ) ʙʣʦʢʦʚ ɺʦʩʪʦʯʥʦʛʦ ʂʘʚʢʘʟʘ ʧʨʝʜ-

ʩʪʘʚʣʷʝʪʩʷ ʢʘʢ ʬʫʥʢʮʠʷ, ʟʘʚʠʩʷʱʘʷ ʦʪ ʚʳʰʝʧʨʠʚʝʜʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ: 

                           SP = f (hS, A10, Mmax, Ű, ʘt)                                           (1) 

ʇʨʠ ʦʮʝʥʢʝ ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʙʣʦʢʦʚ ʧʨʠʥʷʪʳ ʜʦʧʫʱʝʥʠʷ: 

1. ɺʝʨʪʠʢʘʣʴʥʳʝ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʨʘʟʤʝʨʳ ʙʣʦʢʦʚ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʳʝ. 

2. ɹʣʦʢʠ, ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ, ʠʟʫʯʝʥʳ ʧʨʠʤʝʨʥʦ ʩ ʦʜʠʥʘʢʦʚʦʡ ʧʦʣʥʦʪʦʡ.  

ʉʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʙʣʦʢʘ ʷʚʣʷʝʪʩʷ ʚʝʣʠʯʠʥʦʡ ʥʝʧʦʩʪʦʷʥʥʦʡ ʚ ʠʩʪʦʨʠʯʝʩʢʦʡ 

ʠ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʧʝʨʩʧʝʢʪʠʚʝ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘʢʘʨʪʠʨʦʚʘʥʦ ʚ ʫʩʣʦʚʥʳʭ ʝʜʠʥʠʮʘʭ ʠʟʤʝʥʝʥʠʝ 

ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʅʘʣʦʞʠʚ ʢʘʨʪʫ ʨʘʟʣʦʤʥʦ-

ʙʣʦʢʦʚʦʡ ʪʝʢʪʦʥʠʢʠ ʨʝʛʠʦʥʘ ʥʘ ʢʘʨʪʫ ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʦʚ, 

ʤʦʞʥʦ ʧʨʦʛʨʘʜʫʠʨʦʚʘʪʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʚʳʜʝʣʝʥʥʳʝ ʢʚʘʟʠʦʜʥʦʨʦʜʥʳʝ ʙʣʦʢʠ ʠ ʣʠʥʝʘʤʝʥʪʳ 

ʨʝʛʠʦʥʘ, ʠʩʧʦʣʴʟʫʷ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʫʶ ʠ ʠʟʚʝʩʪʥʫʶ ʫʞʝ ʩʝʡʩʤʠʯʥʦʩʪʴ. ʊʘʢʠʤ ʩʧʦʩʦʙʦʤ ʧʦ-

ʣʫʯʘʝʪʩʷ ʢʘʨʪʘ ʧʨʦʛʥʦʟʥʳʭ ʟʦʥ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ (ɺʆɿ). ʆʙʦʩʥʦʚʘʥʠʝ ʨʘʟʤʝʨʘ, 

ʦʨʠʝʥʪʠʨʦʚʢʠ ʙʣʦʢʦʚ (ʨʠʩ. 1) ʠ ʚʳʙʦʨ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʦʡ ʤʘʛʥʠʪʫʜʳ ʜʣʷ ʨʝʛʠʦʥʘ ʧʨʠʚʦʜʷʪʩʷ ʚ 

ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʧʦʩʚʷʱʝʥʥʳʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʤʫ ʧʦʪʝʥʮʠʘʣʫ ʙʣʦʢʦʚ ɺʦʩʪʦʯʥʦʛʦ ʂʘʚʢʘ-

ʟʘ [7].  

 

 
1 ï ʛʨʘʥʠʮʳ ʙʣʦʢʦʚ ʤʝʩʪʥʦʛʦ ʧʦʨʷʜʢʘ (ʚ ʩʝʨʝʜʠʥʝ ʙʣʦʢʘ ï ʝʛʦ ʥʦʤʝʨ). 2 - ʛʨʘʥʠʮʳ ʙʣʦʢʦʚ ʥʘʠʤʝʥʴʰʝʛʦ ʧʦʨʷʜʢʘ  

(ʚ ʩʝʨʝʜʠʥʝ ʙʣʦʢʘ ï ʝʛʦ ʙʫʢʚʝʥʥʦʝ ʦʙʦʟʥʘʯʝʥʠʝ). 3 ï ʛʨʘʥʠʮʘ ʨʝʩʧʫʙʣʠʢʠ. 

 

ʈʠʩ. 1. ʂʚʘʟʠʦʜʥʦʨʦʜʥʳʝ ʙʣʦʢʠ ʟʝʤʥʦʡ ʢʦʨʳ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ ʩʝʛʤʝʥʪʝ ɺʦʩʪʦʯʥʦʛʦ ʂʘʚʢʘʟʘ [7]. 
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ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʄʦʱʥʦʩʪʴ ʩʝʡʩʤʦʘʢʪʠʚʥʦʛʦ ʩʣʦʷ (hS). ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʛʠʧʦ-

ʮʝʥʪʨʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʦ ʛʣʫʙʠʥʘʤ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ 

ʨʝʛʠʦʥʘ. ʆʥʦ ʜʘʝʪ ʩʚʝʜʝʥʠʷ ʦ ʩʝʡʩʤʦʘʢʪʠʚʥʦʤ ʩʣʦʝ ʠ ʝʛʦ ʛʣʫʙʠʥʝ ʟʘʣʝʛʘʥʠʷ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʛʠ-

ʧʦʮʝʥʪʨʦʚ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ ʄ Ó 5 ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ ʩʝʛʤʝʥʪʝ ɺʦʩʪʦʯʥʦʛʦ ʂʘʚʢʘʟʘ 

ʩʪʨʦʠʣʦʩʴ ʧʦ 111 ʩʝʡʩʤʠʯʝʩʢʠʤ ʩʦʙʳʪʠʷʤ ʢʘʪʘʣʦʛʘ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ɽʜʠʥʦʡ ʛʝʦʬʠʟʠʯʝʩʢʦʡ 

ʩʣʫʞʙʳ ʈɸʅ (ɽɻʉ ʈɸʅ) ʠ ʢʘʪʘʣʦʛʘ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ɼʘʛʝʩʪʘʥʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ɽɻʉ ʈɸʅ (ʨʠʩ. 2). 

ɻʠʧʦʮʝʥʪʨʳ ʠʭ ʦʯʘʛʦʚ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʠʥʪʝʨʚʘʣʝ ʛʣʫʙʠʥʳ ʦʪ 3 ʜʦ 70 ʢʤ. ʈʠʩʫʥʦʢ ʧʦʢʘʟʳʚʘʝʪ, 

ʯʪʦ ʤʘʛʥʠʪʫʜʘ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʥʝ ʠʤʝʝʪ ʣʠʥʝʡʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʣʫʙʠʥʳ. ʅʘʠʙʦʣʴʰʠʡ ʤʘʢ-

ʩʠʤʫʤ ʢʦʥʮʝʥʪʨʘʮʠʡ ʛʠʧʦʮʝʥʪʨʦʚ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩʦʩʨʝʜʦʪʦʯʝʥ ʚ ʠʥʪʝʨʚʘʣʝ ʛʣʫʙʠʥ ʦʪ 

8 ʜʦ 12 ʢʤ, ʪ.ʝ. ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ ʨʝʛʠʦʥʘ (ʚ ʥʘʠʙʦʣʝʝ çʞʝʩʪʢʦʡè ʝʛʦ ʯʘʩʪʠ), 

ʦʩʪʘʣʴʥʳʝ ʤʘʢʩʠʤʫʤʳ ï ʚ ʜʦʶʨʩʢʦʤ ʬʫʥʜʘʤʝʥʪʝ, ʛʜʝ ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʩʨʝʜʘ ʥʘʭʦʜʠʪʩʷ ʫʞʝ ʚ 

ʜʨʫʛʠʭ ʨ-ʊ-ʫʩʣʦʚʠʷʭ. ɺ ʠʥʪʝʨʚʘʣʝ ʛʣʫʙʠʥʳ 5-33 ʢʤ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʦʢʦʣʦ 90 % ʚʩʝʭ ʩʠʣʴʥʳʭ 

ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ ʨʝʛʠʦʥʘ, ʦʩʪʘʣʴʥʳʝ 10 % - ʦʪ 33 ʜʦ 70 ʢʤ.  ʇʦ ʢʘʨʪʠʥʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʭ 

ʦʯʘʛʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʨʘʩʩʣʦʝʥʥʦʩʪʴ ʟʝʤʥʦʡ ʢʦʨʳ ʨʝʛʠʦʥʘ ʯʪʦ, ʚʝʨʦʷʪʥʦ, ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʦʚʨʝ-

ʤʝʥʥʳʝ ʩʝʡʩʤʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʟʦʥʳ, ʧʦ ʢʦʪʦʨʳʤ ʧʨʦʠʩʭʦʜʠʪ çʩʢʦʣʴʞʝʥʠʷ ʧʣʘʩʪʠʥè ʠ ʜʨʫʛʠʝ 

ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʥʝʠʟʚʝʩʪʥʳʝ ʧʦʢʘ, ʠʩʩʣʝʜʦʚʘʪʝʣʷʤ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ 

ʛʠʧʦʮʝʥʪʨʦʚ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʦ ʛʣʫʙʠʥʝ ʧʦʢʘʟʳʚʘʝʪ ʥʘʣʠʯʠʝ ʚ ʠʥʪʝʨʚʘʣʝ ʛʣʫʙʠʥ, ʚ 

ʩʨʝʜʥʝʤ ʦʪ 33 ʜʦ 42 ʢʤ, çʟʦʥʳ ʤʦʣʯʘʥʠʷè ʯʪʦ, ʚʝʨʦʷʪʥʦ, ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ 

ʫʩʣʦʚʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ ʚ ʧʦʛʨʘʥʠʯʥʦʡ ʦʙʣʘʩʪʠ ʤʝʞʜʫ ʟʝʤʥʦʡ ʢʦʨʦʡ ʨʝʛʠʦʥʘ ʠ ʤʝʪʘʤʦʨ-

ʬʠʟʦʚʘʥʥʦʡ ʢʨʦʚʣʝʡ ʛʨʘʥʠʪʥʦʛʦ ʩʣʦʷ. ʅʘʣʠʯʠʝ çʟʦʥʳ ʤʦʣʯʘʥʠʷè ʥʝ ʧʨʦʪʠʚʦʨʝʯʠʪ ʜʘʥʥʳʤ ʛʣʫ-

ʙʠʥʥʦʛʦ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ (ɻʉɿ) [4]. 

 

 
ʈʠʩ. 2. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʛʠʧʦʮʝʥʪʨʦʚ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ ʄ Ó 5 ʧʦ ʛʣʫʙʠʥʝ  

ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ ʩʝʛʤʝʥʪʝ ɺʦʩʪʦʯʥʦʛʦ ʂʘʚʢʘʟʘ. 



ʄʘʛʦʤʝʜʦʚ ʈ.ɸ., ʄʫʩʘʝʚ ʄ.ɸ. 
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ɼʣʷ ʮʝʣʝʡ ʥʘʰʝʡ ʨʘʙʦʪʳ ʧʦʢʘʟʘʪʝʣʴ çʤʦʱʥʦʩʪʴ ʩʝʡʩʤʦʘʢʪʠʚʥʦʛʦ ʩʣʦʷè ʛʨʘʜʫʠʨʦʚʘʥ ʩ 

ʫʩʣʦʚʥʳʤ ʚʝʩʦʤ ʦʪ 0 ʜʦ 1: ʤʘʢʩʠʤʘʣʴʥʦʡ ʤʦʱʥʦʩʪʠ (h=54 ʢʤ) ʩʝʡʩʤʦʘʢʪʠʚʥʦʛʦ ʩʣʦʷ ʧʨʠʩʚʦʝʥʘ ï 

1; ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʦʯʘʛʘ ʚ ʙʣʦʢʝ ï 0; ʧʨʠ 0,5h (27Ñ5 ʢʤ) ï 0,5; ʧʨʠ 0,75h (40Ñ5 ʢʤ) ï 0,8; ʧʨʠ 0,25h 

(13Ñ2 ʢʤ) ï 0,3; ʤʝʥʝʝ 0,12h (Ò 10 ʢʤ) ï 0,1. ʈʝʟʫʣʴʪʘʪʳ ʛʨʘʜʫʠʨʦʚʢʠ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1. 

ʆʮʝʥʢʘ ʫʩʣʦʚʥʦʛʦ ʚʝʩʘ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʙʣʦʢʦʚ ʧʦ ʤʦʱʥʦʩʪʠ ʩʝʡʩʤʦʘʢʪʠʚʥʦʛʦ ʩʣʦʷ 

ɻʝʦʜʠʥʘʤʠʯʝʩʢʠʝ ʙʣʦʢʠ ʄʦʱʥʦʩʪʴ ʩʝʡʩʤʦʘʢʪʠʚʥʦʛʦ ʩʣʦʷ, h (ʢʤ) ʋʩʣ. ʝʜ. 

 

1 

ʘ 0 0 

ʙ 0 0 

ʚ 0 0 

ʛ 0 0 

 

2 

ʘ 0 0 

ʙ 0 0 

ʚ 0 0 

ʛ 5 0,1 

 

3 

ʘ 0 0 

ʙ 0 0 

ʚ 5 0,1 

ʛ 5 0,1 

 

4 

ʘ 5 0,1 

ʙ 22 0,5 

ʚ 10 0,1 

ʛ 15 0,3 

 

5 

ʘ 54 1 

ʙ 12 0,3 

ʚ 8 0,1 

ʛ 53 1 

 

6 

ʘ 23 0,5 

ʙ 35 0,8 

ʚ 17 0,3 

ʛ 37 0,8 

 

7 

ʘ 0 0 

ʙ 0 0 

ʚ 0 0 

ʛ 0 0 

 

8 

ʘ 40 0,8 

ʙ 15 0,3 

ʚ 18 0,3 

ʛ 5 0,1 

 

9 

ʘ 0 0 

ʙ 10 0,1 

ʚ 5 0,1 

ʛ 10 0,1 

ʇʨʠʤʝʯʘʥʠʝ: ʤʦʱʥʦʩʪʴ ʩʝʡʩʤʦʘʢʪʠʚʥʦʛʦ ʩʣʦʷ ʚ ʙʣʦʢʝ ʩ ʦʜʠʥʦʯʥʳʤ ʠ ʥʘ ʦʜʠʥʘʢʦʚʦʤ 

ʫʨʦʚʥʝ ʦʯʘʛʘʤʠ ʧʨʠʥʠʤʘʝʪʩʷ ʟʘ 5 ʢʤ. ʇʨʠ ʘʥʘʣʠʟʝ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʝʡʩʤʠʯʝʩʢʠʝ ʩʦʙʳʪʠʷ ʩ ʄ 

ʙʦʣʝʝ 4.6.  



ʊʈʋɼʓ ʀʅʉʊʀʊʋʊɸ ɻɽʆʃʆɻʀʀ ɼɸɻɽʉʊɸʅʉʂʆɻʆ ʅɸʋʏʅʆɻʆ ʎɽʅʊʈɸ ʈɸʅ ˉ 4 (87), 2021 

 

 

40 

ʇʦ ʜʘʥʥʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʥʘʠʙʦʣʴʰʠʡ ʫʩʣʦʚʥʳʡ ʚʝʩ ʠʤʝʶʪ ʙʣʦʢʠ 5(ʘ,ʛ); 6(ʙ,ʛ) ʠ 8ʘ.  

ʍʘʨʘʢʪʝʨ ʧʨʦʪʝʢʘʥʠʷ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʯʘʩʪʥʳʤ ʧʨʦʷʚʣʝʥʠʝʤ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ 

ʩʝʡʩʤʠʯʥʦʩʪʴ, ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʠʟʤʝʥʝʥ ʚ ʩʨʘʚʥʠʪʝʣʴʥʦ ʢʦʨʦʪʢʠʝ ʦʪʨʝʟʢʠ ʚʨʝʤʝʥʠ ʠʤʝʶʱʝʡʩʷ 

ʩʝʡʩʤʦʩʪʘʪʠʩʪʠʢʠ, ʪʝʤ ʙʦʣʝʝ ʩ ʧʝʨʠʦʜʦʤ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʚ ʜʝʩʷʪʢʠ ʠʣʠ ʩʦʪʥʶ 

ʣʝʪ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʜʦʧʫʩʢʘʶʪ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʥʝʢʠʡ ʜʦʣʛʦʚʨʝʤʝʥʥʳʡ ʩʨʝʜʥʠʡ ʩʝʡʩʤʠʯʝʩʢʠʡ 

ʨʝʞʠʤ, ʦʪʦʙʨʘʞʘʶʱʠʡ ʚ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʤʘʩʰʪʘʙʝ ʚʨʝʤʝʥʠ ʩʦʚʨʝʤʝʥʥʳʡ ʤʦʤʝʥʪ ʠ ʟʘʚʠʩʷʱʠʡ 

ʪʦʣʴʢʦ ʦʪ ʤʝʩʪʘ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʘ ʥʝ ʦʪ ʚʨʝʤʝʥʠ [3]. ɿʘ ʵʪʠ ʧʨʦʤʝʞʫʪʢʠ ʚʨʝʤʝʥʠ ʤʦʞʝʪ ʫʚʝʣʠ-

ʯʠʚʘʪʴʩʷ ʠ ʫʤʝʥʴʰʘʪʴʩʷ ʘʢʪʠʚʥʦʩʪʴ, ʦʜʥʘʢʦ ʦʙʱʠʝ ʩʨʝʜʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʝʡʩʤʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʥʝ ʜʦʣʞʥʳ ʩʠʣʴʥʦ ʤʝʥʷʪʴʩʷ, ʠʭ ʫʩʣʦʚʥʦ ʩʯʠʪʘʶʪ ʧʨʠʙʣʠʞʝʥʥʦ 

ʧʦʩʪʦʷʥʥʳʤʠ. ʕʪʦ ʩʯʠʪʘʝʪʩʷ ʦʩʥʦʚʥʦʡ ʧʨʝʜʧʦʩʳʣʢʦʡ ʚʦʟʤʦʞʥʦʩʪʠ ʩʝʡʩʤʦʨʘʡʦʥʠʨʦʚʘʥʠʷ [3].   

ʉʝʡʩʤʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ (ɸ10).  

ɼʣʷ ʚʳʯʠʩʣʝʥʠʷ ɸ10 ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚʳʰʝʫʧʦʤʷʥʫʪʳʝ ʢʘʪʘʣʦʛʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʟʘ ʧʝʨʠʦʜ 

1970ï2020 ʛʛ.  ʈʘʩʩʤʦʪʨʝʥʥʳʡ ʢʘʪʘʣʦʛ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʫʨʦʚʥʝʤ ʧʨʝʜʩʪʘʚʠʪʝʣʴ-

ʥʦʩʪʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʢʣʘʩʩʘ Kmin = 7 ʟʘ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʴ ʣʝʪ ʠ Kmin = 8 ï ʟʘ ʙʦʣʝʝ ʨʘʥʥʠʝ ʜʝ-

ʩʷʪʠʣʝʪʠʷ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʘʡʦʥʘ ʟʘ ʫʢʘʟʘʥʥʳʡ ʧʝʨʠʦʜ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʧʦʨʷʜʢʘ 

11200 ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʢʣʘʩʩʦʤ K Ó 8, ʠʟ ʥʠʭ 189 ï ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ 

ʢʣʘʩʩʦʤ ʂ Ó 12 ʠ 608 ï ʩ ʂ Ó 11.  

ʇʝʨʝʜ ʚʳʯʠʩʣʝʥʠʝʤ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʥʳʡ ʢʘʪʘʣʦʛ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 

ʙʳʣ ʦʯʠʱʝʥ ʦʪ ʘʬʪʝʨʰʦʢʦʚ. ɺʳʜʝʣʝʥʠʝ ʘʬʪʝʨʰʦʢʦʚ ʠʟ ʢʘʪʘʣʦʛʘ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝʤ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʳ AftIdent, ʩʦʩʪʘʚʣʝʥʥʦʡ ʠ ʣʶʙʝʟʥʦ ʧʨʝʜʦʩʪʘʚʣʝʥʥʦʡ ʥʘʤ ʜ. ʬ.-

ʤ. ʥ., ʟʘʚʝʜʫʶʱʠʤ ʢʘʬʝʜʨʦʡ ʬʠʟʠʢʠ ɿʝʤʣʠ ʬʠʟʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʄɻʋ ɺ.ɹ. ʉʤʠʨʥʦʚʳʤ. 

ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʢʘʨʪʳ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ A10 ʠʩʩʣʝʜʫʝʤʘʷ ʪʝʨʨʠʪʦʨʠʷ ʙʳʣʘ ʨʘʟʙʠ-

ʪʘ ʥʘ ʨʘʚʥʳʝ ʧʨʷʤʦʫʛʦʣʴʥʳʝ ʧʣʦʱʘʜʢʠ ʨʘʟʤʝʨʦʤ 0,4Á ʧʦ ʰʠʨʦʪʝ ʠ 0,6Á ʧʦ ʜʦʣʛʦʪʝ (ʨʘʟʤʝʨʳ 

ʧʣʦʱʘʜʢʠ ʧʨʠʤʝʨʥʦ 45³50 ʢʤ). 

ɿʥʘʯʝʥʠʝ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ A10 ʚʳʯʠʩʣʷʣʦʩʴ ʧʦ ʠʟʚʝʩʪʥʦʡ ʬʦʨʤʫʣʝ [1,2,10,11,14]:  
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ʛʜʝ ɔ ï ʥʘʢʣʦʥ ʛʨʘʬʠʢʘ ʧʦʚʪʦʨʷʝʤʦʩʪʠ (ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ: ɔ = 0,51); S0 ï ʝʜʠʥʠʮʘ ʥʦʨʤʠʨʦ-

ʚʘʥʠʷ ʧʦ ʧʣʦʱʘʜʠ (S0 = 1000 ʢʤ
2); T0 ï ʝʜʠʥʠʮʘ ʚʨʝʤʝʥʠ (T0 = 1 ʛʦʜ); S ï ʧʣʦʱʘʜʴ ʚʳʙʨʘʥʥʳʭ 

ʧʣʦʱʘʜʦʢ (ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ: S =2250 ʢʤ2); T ï ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ (ʚ ʥʘʰʝʤ ʩʣʫ-

ʯʘʝ: T = 51 ʛʦʜ).  

ɼʣʷ ʢʘʞʜʦʡ ʧʣʦʱʘʜʢʠ ʥʘʭʦʜʠʣʦʩʴ NK ï ʯʠʩʣʦ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʢʣʘʩʩʘ ʂ, 

ʛʜʝ K = lgE, (ɽ ï ʵʥʝʨʛʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʚ ɼʞ), ʧʨʦʠʟʦʰʝʜʰʠʭ ʥʘ ʵʪʦʡ ʧʣʦʱʘʜʢʝ ʟʘ ʧʝʨʠʦʜ 

ʥʘʙʣʶʜʝʥʠʷ ʠ ʧʨʦʚʦʜʠʣʦʩʴ ʩʫʤʤʠʨʦʚʘʥʠʝ ʦʪ ʤʠʥʠʤʘʣʴʥʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʢʣʘʩʩʘ Kmin ʜʦ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ Kmax ʧʦ ʬʦʨʤʫʣʝ (2). ʈʘʩʯʝʪ ʢʘʨʪʳ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʦ ʬʦʨʤʫʣʝ (2) 

ʧʨʦʚʦʜʠʣʩʷ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ, ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʥʘʤʠ ʥʘ Delphi. ɺʳʯʠʩʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ A10 

ʧʨʠʧʠʩʳʚʘʣʦʩʴ ʮʝʥʪʨʫ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʧʣʦʱʘʜʦʢ.  

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʟʥʘʯʝʥʠʡ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʢʘʞʜʦʛʦ ʙʣʦʢʘ ʨʝʛʠʦʥʘ ʧʨʦʠʟʚʝʜʝʥʦ 

ʥʘʣʦʞʝʥʠʝ ʠ ʩʦʚʤʝʱʝʥʠʝ ʧʦʩʪʨʦʝʥʥʦʡ ʢʘʨʪʳ ɸ10 ʩʦ ʩʭʝʤʦʡ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʙʣʦʢʦʚ (ʨʠʩ. 3). 

ʅʘ ʧʦʩʪʨʦʝʥʥʦʡ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʘʨʪʝ ʚʠʜʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʩʝʡʩʤʠʯʝʩʢʠ ʘʢʪʠʚʥʘʷ ʟʦʥʘ 

ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʛʜʝ ʟʥʘʯʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʜʦʩʪʠʛʘʝʪ 

ɸ10 = 1.96, ʯʪʦ ʥʝ ʧʨʦʪʠʚʦʨʝʯʠʪ ʢʘʨʪʝ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ɸ10, ʧʦʩʪʨʦʝʥʥʦʡ ʨʘʥʝʝ ʩʫʤʤʠ-

ʨʦʚʘʥʠʷ ʤʝʪʦʜʦʤ ʟʝʤʣʝʪʨʷʩʝʥʠʡ [1]. ɺ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ ʘʢʪʠʚʥʦʩʪʴ ʭʘʨʘʢ-

ʪʝʨʠʟʫʝʪʩʷ ʟʥʘʯʝʥʠʝʤ ɸ10 = 0,1-0,2.  

 



ʄʘʛʦʤʝʜʦʚ ʈ.ɸ., ʄʫʩʘʝʚ ʄ.ɸ. 
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4 ï ʩʝʡʩʤʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ; ʦʩʪʘʣʴʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ ʧʨʠʚʝʜʝʥʳ ʚ ʫʩʣʦʚʥʳʭ ʦʙʦʟʥʘʯʝʥʠʷʭ ʢ ʨʠʩ. 1. 

 
ʈʠʩ. 3. ʂʘʨʪʘ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ (ɸ10) ʙʣʦʢʦʚ ʉ-ɺ ʩʝʛʤʝʥʪʘ ɺʦʩʪʦʯʥʦʛʦ ʂʘʚʢʘʟʘ 

 

 

ʇʝʨʝʭʦʜ ʦʪ ɸ10 ʢ ʫʩʣʦʚʥʳʤ ʝʜʠʥʠʮʘʤ (ʦʪ 0 ʜʦ 1) ʧʨʦʠʟʚʝʜʝʥʦ ʵʢʩʧʝʨʪʥʳʤ ʧʫʪʝʤ:   ʤʘʢʩʠ-

ʤʘʣʴʥʦʤʫ ʟʥʘʯʝʥʠʶ ɸ10 (1.96) ʧʨʠʩʚʦʝʥʘ ï 1;  ʤʠʥʠʤʘʣʴʥʦʤʫ ʟʥʘʯʝʥʠʶ ʠ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʠʥ-

ʬʦʨʤʘʮʠʠ ʧʦ ʙʣʦʢʫ ï 0;  ʧʨʠ ʟʥʘʯʝʥʠʠ ɸ10 ʚ ʙʣʦʢʘʭ ʦʪ 0,50 ʜʦ 1.00  ï 0,7;  ʧʨʠ ʟʥʘʯʝʥʠʠ ʦʪ 0,36 

ʜʦ 0.49  ï 0,5;  ʧʨʠ ʟʥʘʯʝʥʠʠ ʦʪ 0,02 ʜʦ 0.35  ï  0,3. ʈʝʟʫʣʴʪʘʪʳ  ʧʝʨʝʚʦʜʘ ɸ10 ʚ ʫʩʣʦʚʥʳʝ ʝʜʠʥʠ-

ʮʳ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ ʩʫʤʤʘʨʥʦʡ ʦʮʝʥʢʠ ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ (ʪʘʙʣ. 3). 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʦʪʤʝʯʝʥʥʘʷ (ʥʘʙʣʶʜʝʥʥʘʷ) ʤʘʛʥʠʪʫʜʘ (Mmax) ʦʧʨʝʜʝʣʝʥʘ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʘʥʘʣʠʟʘ ʦʙʱʝʛʦ ʢʘʪʘʣʦʛʘ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ɽʜʠʥʦʡ ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʩʣʫʞʙʳ ʈɸʅ (ɽɻʉ ʈɸʅ) ʠ ʢʘ-

ʪʘʣʦʛʘ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ɼʘʛʝʩʪʘʥʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ɽɻʉ ʈɸʅ. ʄʘʢʩʠʤʘʣʴʥʳʡ ʫʩʣʦʚʥʳʡ ʚʝʩ ʧʨʠʜʘʥ 

ʩʝʡʩʤʠʯʝʩʢʦʤʫ ʩʦʙʳʪʠʶ ʚ ʙʣʦʢʝ ʩ ʄ Ó 6.6 ï 1, ʩ ʄ = 6-6.5 ï 0.9,  ʄ = 5.5-5.9 ï 0.8, ʄ = 4.5-5.4 ï 

0.7, ʄ = 3.8-4.4 ï 0.5, ʄ < 3.8 ï 0.1. ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʫʩʣʦʚʥʦʛʦ ʚʝʩʘ ʧʦ ʜʘʥʥʦʤʫ ʧʦʢʘʟʘʪʝʣʶ 

ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 3. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʤʘʢʩʠʤʘʣʴʥʳʤ ʦʪʤʝʯʝʥʥʳʤ ʤʘʛʥʠʪʫʜʘʤ ʥʘʠʙʦʣʴ-

ʰʠʡ ʫʩʣʦʚʥʳʡ ʚʝʩ ʠʤʝʶʪ ʙʣʦʢʠ - 5(ʘ,ʙ,ʛ), 6(ʘ,ʚ,ʛ), 7(ʘ,ʙ),  8(ʘ,ʙ) ʠ 9(ʘ,ʙ,ʛ). 

ʇʝʨʠʦʜ ʧʦʩʣʝʜʥʝʡ ʘʢʪʠʚʠʟʘʮʠʠ (Ű) ʦʧʨʝʜʝʣʷʣʩʷ ʧʦ ʢʘʪʘʣʦʛʫ ʠʩʪʦʨʠʯʝʩʢʠʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. 

ʄʘʢʨʦʩʝʡʩʤʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʦ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʷʭ ɼʘʛʝʩʪʘʥʘ ʠʤʝʶʪʩʷ ʩ VII  ʚʝʢʘ ʥʘʰʝʡ 

ʵʨʳ [5]. ɺ ʜʦʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʡ ʧʝʨʠʦʜ (VII -XIX  ʚʚ.) ʠʤʝʶʪʩʷ ʩʚʝʜʝʥʠʷ ʦ 18 ʟʝʤʣʝʪʨʷʩʝʥʠʷʭ, 

ʚʝʩɹʤʘ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʱʠʭʩʷ ʧʦ ʩʚʦʝʡ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʠ. ʆʮʝʥʢʘ ʫʩʣʦʚʥʦʛʦ ʚʝʩʘ ʧʦ ʧʝ-

ʨʠʦʜʫ ʧʦʩʣʝʜʥʝʡ ʘʢʪʠʚʠʟʘʮʠʠ (ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʢʘʪʘʣʦʛʘ ʠʩʪʦʨʠʯʝʩʢʠʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ) 

ʧʨʠʚʝʜʝʥʘ ʚ ʪʘʙʣʠʮʝ 3. ʄʘʢʩʠʤʘʣʴʥʘʷ ʫʩʣʦʚʥʘʷ ʝʜʠʥʠʮʘ - 1 ʧʨʠʜʘʥʘ ʩʠʣʴʥʦʤʫ ʩʝʡʩʤʠʯʝʩʢʦʤʫ 

ʩʦʙʳʪʠʶ ʚ ʙʣʦʢʝ XVIII -XIX  ʚʚ., XVII  ʚʝʢʘ ï 0.5, ʩ VII  ʧʦ XIII  ʚʝʢʘ ï ʧʦ 0.1. ɸʥʘʣʠʟ ʤʘʪʝʨʠʘʣʘ 

ʢʘʪʘʣʦʛʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʦ ʧʝʨʠʦʜʫ ʧʦʩʣʝʜʥʝʡ ʘʢʪʠʚʠʟʘʮʠʠ ʥʘʠʙʦʣʴʰʠʡ ʫʩʣʦʚʥʳʡ ʚʝʩ ʠʤʝʶʪ 

ʠʩʪʦʨʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʙʣʦʢʠ, ʘ ʠʤʝʥʥʦ - 4ʙ, 5(ʘ,ʙ,ʚ), 6ʚ, 8ʘ ʠ 9ʙ. 
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ʊʝʢʪʦʥʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ (at). ʆʮʝʥʢʘ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʙʣʦʢʦʚ ʚ ʥʝʦʛʝʥʦʚʳʡ 

ʠ ʯʝʪʚʝʨʪʠʯʥʳʡ ʧʝʨʠʦʜʳ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʧʨʦʠʟʚʦʜʠʣʩʷ ʪʘʢʞʝ ʚ ʫʩʣʦʚʥʳʭ ʝʜʠʥʠʮʘʭ. 

ɼʣʷ ʮʝʣʝʡ ʦʧʨʝʜʝʣʝʥʠʷ ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʙʣʦʢʦʚ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʪʝʥʮʠʘʣʴ-

ʥr ʭ ʟʦʥ ʚʦʟʤʦʞʥʳʭ ʦʯʘʛʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ (ʟʦʥ ɺʆɿ) ʩʦʚʨʝʤʝʥʥʘʷ ʠ ʠʩʪʦʨʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ 

ʠʤʝʝʪ ʥʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʠ ʫʩʣʦʚʥʳʡ ʚʝʩ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʙʱʝʡ ʯʝʪʚʝʨʪʠʯʥʦʡ ʠ ʥʦʚʝʡʰʝʡ 

ʘʢʪʠʚʥʦʩʪʴʶ (ʪʘʙʣ. 2). 

 

ʊʘʙʣʠʮʘ 2. 

ʊʝʢʪʦʥʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʙʣʦʢʦʚ ʨʘʟʣʠʯʥʳʭ ʧʦʨʷʜʢʦʚ ʚ ʥʝʦʛʝʥʦʚʳʡ ʠ ʯʝʪʚʝʨʪʠʯʥʳʡ 

ʧʝʨʠʦʜʳ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 

ʏʝʪʚʝʨʪʠʯʥʳʡ ʧʝʨʠʦʜ 

ʉʦʚʨʝʤʝʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ (ʧʦʩʣʝʜʥʠʝ100 ʣʝʪ) 1 (ʤʘʢʩ.) 

ʀʩʪʦʨʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ (ʦʪ 100 ʜʦ 6000 ʣʝʪ) 0.7 

ʏʝʪʚʝʨʪʠʯʥʘʷ ʘʢʪʠʚʥʦʩʪʴ (ʜʦ 1.8 ʤʣʥ. ʣʝʪ) 0.2 

ʅʝʦʛʝʥʦʚʳʡ ʧʝʨʠʦʜ ʅʦʚʝʡʰʘʷ ʘʢʪʠʚʥʦʩʪʴ (ʧʦʩʣʝʜʥʠʝ 25-35 ʤʣʥ. ʣʝʪ) 0.1 

 

ɸʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʟʘ ʧʦʩʣʝʜʥʠʝ 100 ʣʝʪ ʩʘʤʳʤ ʘʢʪʠʚʥʳʤ 

ʷʚʣʷʣʩʷ ʙʣʦʢ 5ʙ, ʢʦʪʦʨʦʤʫ ʧʨʠʩʚʦʝʥʦ ʠ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ - 1. ɺ ʧʨʝʜʝʣʘʭ ʙʣʦʢʘ ʧʨʦʠʟʦ-

ʰʣʠ ɼʘʛʝʩʪʘʥʩʢʦʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ 14.05.1970 ʛ. (8 - 9 ʙʘʣʣʦʚ), ʉʘʣʘʪʘʫʩʢʦʝ - 23.12.1974 ʛ. (7 

ʙʘʣʣʦʚ), ɹʫʡʥʘʢʩʢʦʝ - 9.01.1975 ʛ. ʩ ʩʠʣʦʡ ʚ ʵʧʠʮʝʥʪʨʝ ʨʘʚʥʦʡ 8 ʙʘʣʣʘʤ, ʂʫʤʪʦʨʢʘʣʠʥʩʢʠʝ - 

(31.01. ʩ ʩʠʣʦʡ ʚ 7 ʙʘʣʣʦʚ ʠ 21.02., 14.04.1999 ʛ.) ʠ ʜʨ. 

ʀʩʪʦʨʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤ ʙʣʦʢʘʤ ʧʨʠʩʚʦʝʥʳ ʧʦ 0.7 ʫʩʣʦʚʥʳʭ ʝʜʠʥʠʮ. ʀʩʪʦʨʠʯʝʩʢʠ ʘʢʪʠʚ-

ʥʳʤʠ ʷʚʣʷʣʠʩʴ ʙʣʦʢʠ 4(ʙ,ʚ,ʛ), 5(ʘ,ʙ,ʚ), 6(ʚ,ʛ), 7ʙ, 8(ʘ,ʚ) ʠ 9ʙ. ʅʘʠʙʦʣʝʝ ʠʩʪʦʨʠʯʝʩʢʠ ʩʝʡʩʤʦʘʢ-

ʪʠʚʥʳʤʠ ʦʢʘʟʘʣʠʩʴ ʙʣʦʢʠ 5(ʘ) ʠ 6(ʛ), ʛʜʝ ʧʨʦʠʟʦʰʣʠ ʩʠʣʴʥʳʝ ʩʝʡʩʤʠʯʝʩʢʠʝ ʩʦʙʳʪʠʷ ʩ ʤʘʛʥʠ-

ʪʫʜʘʤʠ ʦʪ 5 ʠ ʚʳʰʝ.  

ʏʝʪʚʝʨʪʠʯʥʘʷ ʠ ʥʦʚʝʡʰʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʤʥʦʛʠʤʠ ʚʳʜʘʶʱʠʤʠʩʷ ʛʝʦʣʦʛʘʤʠ 

ʠ ʥʝ ʧʦʜʣʝʞʠʪ ʩʦʤʥʝʥʠʶ. ɺʩʝʤ ʦʩʪʘʣʴʥʳʤ ʙʣʦʢʘʤ ɺʦʩʪʦʯʥʦʛʦ ʂʘʚʢʘʟʘ ʧʨʠʩʚʦʝʥʳ ʧʦ 0.2+0.1 

ʫʩʣʦʚʥʳʭ ʝʜʠʥʠʮ. 

ʉʫʤʤʘʨʥʘʷ ʦʮʝʥʢʘ ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʙʣʦʢʦʚ ɺʦʩʪʦʯʥʦʛʦ ʂʘʚʢʘʟʘ ʧʦʢʘ-

ʟʳʚʘʝʪ ʯʪʦ, ʥʘʠʙʦʣʴʰʠʡ ʫʩʣʦʚʥʳʡ ʚʝʩ ʠʤʝʶʪ ʙʣʦʢʠ - 5(ʘ,ʙ), 6ʚ, 8ʘ ʠ 9ʙ (ʪʘʙʣ. 3).  

 

ʊʘʙʣʠʮʘ 3. 

ʉʫʤʤʘʨʥʘʷ ʦʮʝʥʢʘ ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʙʣʦʢʦʚ ʉ-ɺ ʩʝʛʤʝʥʪʘ  

ɺʦʩʪʦʯʥʦʛʦ ʂʘʚʢʘʟʘ (ʚ ʫʩʣʦʚʥʳʭ ʝʜʠʥʠʮʘʭ). 

ɻʝʦʜʠʥʘʤʠʯʝʩʢʠʝ 

ʙʣʦʢʠ 

ʇʦʢʘʟʘʪʝʣʠ ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ (SP) 

ʉʫʤʤʘʨʥʘʷ 

ʦʮʝʥʢʘ, 

ʫʩʣ. ʝʜ. 
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a
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1 

ʘ 0 0 0 0 0.2 + 0.1 0.3 

ʙ 0 0 0 0 0.2 + 0.1 0.3 

ʚ 0 0.3 0.7 0 0.2 + 0.1 1.3 

ʛ 0 0.3 0.7 0 0.2 + 0.1 1.3 

 

2 

ʘ 0 0 0.5 0 0.2 + 0.1 0.8 

ʙ 0 0 0.1 0 0.2 + 0.1 0.4 

ʚ 0 0.3 0.5 0 0.2 + 0.1 1.1 

ʛ 0,1 0.3 0.5 0 0.2 + 0.1 1.2 



ʄʘʛʦʤʝʜʦʚ ʈ.ɸ., ʄʫʩʘʝʚ ʄ.ɸ. 
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3 

ʘ 0 0 0.1 0 0.2 + 0.1 0.4 

ʙ 0 0 0.5 0 0.2 + 0.1 0.8 

ʚ 0,1 0.3 0.5 0 0.2 + 0.1 1.2 

ʛ 0,1 0 0.5 0 0.2 + 0.1 0.9 

 

4 

ʘ 0,1 0.3 0.7 0 0.2 + 0.1 1.4 

ʙ 0,5 0.3 0.7 1 0.7 3.2 

ʚ 0,1 0.3 0 0 0.7 1.1 

ʛ 0,3 0.7 0.7 0 0.7 2.4 

 

5 

ʘ 1 0.3 1 1 0.7 4.0 

ʙ 0,3 1.0 0.8 1 1 4.05 

ʚ 0,1 0.3 0.7 1 0.7 2.8 

ʛ 1 0.3 0.8 0.5 0.2 + 0.1 2.9 

 

6 

ʘ 0,5 0.3 0.9 0.1 0.7 2.5 

ʙ 0,8 0.3 0.5 0.1 0.2 + 0.1 2.0 

ʚ 0,3 0.5 0.8 1 0.7 3.3 

ʛ 0,8 0.3 0.9 0.1 0.7 2.8 

 

7 

ʘ 0 0 0.8 0 0.2 + 0.1 1.1 

ʙ 0 0.3 0.8 0 0.7 1.8 

ʚ 0 0 0 0 0.2 + 0.1 0.3 

ʛ 0 0.3 0.7 0 0.2 + 0.1 1.3 

 

8 

ʘ 0,8 0.3 0.8 1 0.7 3.6 

ʙ 0,3 0.3 0.8 0 0.2 + 0.1 1.7 

ʚ 0,3 0.3 0.7 0 0.7 2.0 

ʛ 0,1 0.7 0.7 0 0.2 + 0.1 1.8 

 

9 

ʘ 0 0.3 1 0.5 0.2 + 0.1 2.1 

ʙ 0,1 0.3 0.8 1+0.5 0.7 3.4 

ʚ 0,1 0.3 0.7 0 0.2 + 0.1 1.4 

ʛ 0,1 0 0.8 0 0.2 + 0.1 1.2 

 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʧʦʪʝʥʮʠʘʣʘ (4.05) ʠ ʩʦʚʨʝʤʝʥʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʠʤʝʝʪ ʙʣʦʢ 5ʙ (ʨʠʩ. 

4 ʠ 5), ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʶʪ ʠ ʨʘʥʝʝ ʧʦʣʫʯʝʥʥʳʝ, ʧʨʠ ʦʮʝʥʢʝ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʨʝ-

ʟʫʣʴʪʘʪʳ [7, 8]. 

 

 
ʈʠʩ. 4. ʐʢʘʣʘ ʫʨʦʚʥʷ ʩʝʡʩʤʦʪʝʪʦʥʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʙʣʦʢʦʚ ʉɺ ʩʝʛʤʝʥʪʘ ɺʦʩʪʦʯʥʦʛʦ ʂʘʚʢʘʟʘ 



ʊʈʋɼʓ ʀʅʉʊʀʊʋʊɸ ɻɽʆʃʆɻʀʀ ɼɸɻɽʉʊɸʅʉʂʆɻʆ ʅɸʋʏʅʆɻʆ ʎɽʅʊʈɸ ʈɸʅ ˉ 4 (87), 2021 
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1 - ʙʣʦʢ, ʠʤʝʶʱʠʡ ʥʘʠʙʦʣʴʰʠʡ ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ (4.05) ʠ ʩʦʚʨʝʤʝʥʥʫʶ ʘʢʪʠʚʥʦʩʪʴ, 

 2 ï ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʟʦʥʳ ʦʞʠʜʘʥʠʷ ʚʦʟʤʦʞʥʳʭ ʦʯʘʛʦʚ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʠʤʝʶʱʠʝ ʩʫʤʤʘʨʥʳʝ ʟʥʘʯʝʥʠʷ 

ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 2.5 ʜʦ 4.05, 3 ï ʙʣʦʢʠ, ʠʤʝʶʱʠʝ ʢʨʠʪʠʯʝʩʢʠʡ (ʙʦʣʝʝ 2,0 ʝʜ. ï 50 

% ʙʘʨʴʝʨ) ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ, 4 ï ʧʨʦʯʠʝ ʙʣʦʢʠ, ʠʤʝʶʱʠʝ ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʥʠʞʝ 

ʢʨʠʪʠʯʝʩʢʦʛʦ, ʆʩʪʘʣʴʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ ʧʨʠʚʝʜʝʥʳ ʚ ʫʩʣʦʚʥʳʭ ʦʙʦʟʥʘʯʝʥʠʷʭ ʢ ʨʠʩ. 3. 

 
ʈʠʩ. 5. ʇʦʪʝʥʮʠʘʣʴʥʳʝ ʟʦʥʳ ɺʆɿ ʠ ʙʣʦʢʠ, ʠʤʝʶʱʠʝ ʢʨʠʪʠʯʝʩʢʠʡ ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʠʡ  

ʧʦʪʝʥʮʠʘʣ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ ʩʝʛʤʝʥʪʝ ɺʦʩʪʦʯʥʦʛʦ ʂʘʚʢʘʟʘ. 
 

 

ɿʘʢʣʶʯʝʥʠʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘʢʘʨʪʠʨʦʚʘʥʦ ʚ ʫʩʣʦʚʥʳʭ ʝʜʠʥʠ-

ʮʘʭ ʠʟʤʝʥʝʥʠʝ ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʋʯʠʪʳʚʘʷ, ʯʪʦ 

ʠʩʪʦʨʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤ ʷʚʣʷʣʩʷ ʙʣʦʢ 5ʘ, ʘ ʩʦʚʨʝʤʝʥʥʳʤ ʘʢʪʠʚʥʳʤ ï ʙʣʦʢ 5ʙ, ʩʣʝʜʫʝʪ ʦʞʠʜʘʪʴ 

ʩʠʣʴʥʳʭ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ ʩʦ çʩʜʚʠʛʦʚʳʤè ʤʝʭʘʥʠʟʤʦʤ ʦʯʘʛʘ ʚ ʙʣʦʢʘʭ 5ʙ ʠ 6(ʘ,ʚ), ʘ 

ʠʤʝʥʥʦ ï ʥʘ ʩʪʳʢʝ ʂʘʧʯʫʛʘʡʩʢʦʛʦ ʛʨʘʙʝʥʘ ʠ ɻʫʙʜʝʥʩʢʦʛʦ ʙʣʦʢʘ ʧʦ ʀʩʢʘʥʜʝʨʦʥ-

ʄʘʭʘʯʢʘʣʠʥʩʢʦʤʫ ʛʣʫʙʠʥʥʦʤʫ ʨʘʟʣʦʤʫ, ʘ ʪʘʢʞʝ ʥʘ ʩʪʳʢʝ ɻʫʙʜʝʥʩʢʦʛʦ ʠ ɻʘʤʨʠ-ʆʟʝʥʴʩʢʦʛʦ 

ʙʣʦʢʦʚ ʧʦ ʦʜʥʦʠʤʝʥʥʳʤ ʛʣʫʙʠʥʥʳʤ ʨʘʟʣʦʤʘʤ. ʉʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʩʣʫʞʙʘʤ ʩʣʝʜʫʝʪ ʘʢʪʠʚʠʟʠ-

ʨʦʚʘʪʴ ʤʦʥʠʪʦʨʠʥʛʦʚʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʧʨʝʜʝʣʘʭ ʨʝʛʠʦʥʘ ʧʦ ʩʙʦʨʫ ʠ ʦʙʨʘʙʦʪʢʝ ʧʘʨʘʤʝʪʨʦʚ 

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ. 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʚʳʜʝʣʝʥʥʳʝ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʟʦʥʳ ɺʆɿ ʚ ʫʪʦʯʥʝʥʥʦʤ ʚʘʨʠʘʥʪʝ, ʤʦʛʫʪ ʧʦ-

ʩʣʫʞʠʪʴ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʧʦʩʪʘʥʦʚʢʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠ GPS (ɻʃʆʅɸʉ)-

ʥʘʙʣʶʜʝʥʠʡ, ʘ ʪʘʢʞʝ ʛʝʦʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʥʘʙʣʶʜʝʥʠʡ (ʩʦʚʤʝʩʪʥʦ ʩ ʥʘʙʣʶʜʝʥʠʝʤ ʟʘ ɻɻɼ-

ʧʦʣʝʤ) ʚ ʨʝʞʠʤʝ ʤʦʥʠʪʦʨʠʥʛʘ. ʇʨʠʤʝʥʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ 

ʧʦʟʚʦʣʠʪ ʫʪʦʯʥʠʪʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʚʳʜʝʣʝʥʥʳʝ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʟʦʥʳ ɺʆɿ, ʦʮʝʥʠʪʴ ʤʘʢʩʠ-
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ʤʘʣʴʥʦ ʚʦʟʤʦʞʥʳʝ ʤʘʛʥʠʪʫʜʳ ʠ ʩʥʠʟʠʪʴ ʨʠʩʢ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʦʩʣʝʜʩʪʚʠʡ ʩʦʚʨʝʤʝʥʥʦʡ ʩʝʡ-

ʩʤʠʯʥʦʩʪʠ.  

ʉʪʘʪʴʷ ʧʦʜʛʦʪʦʚʣʝʥʘ ʚ ʨʘʤʢʘʭ ʚʳʧʦʣʥʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ʀɻ ɼʌʀʎ ʈɸʅ ʧʦ 

ʪʝʤʝ ʅʀʈ ʈʝʛ. ʥʦʤʝʨ ʅʀʆʂʊʈ ɸɸɸɸ-ɸ17-117021310201-9. 
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ʇʨʦʠʩʭʦʜʷʱʠʝ ʚ ʤʠʨʝ ʛʨʘʥʜʠʦʟʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ,ï ʧʘʥʜʝʤʠʷ, ʩʚʷʟʘʥʥʘʷ ʩ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʢʦʚʘʨʥʦʛʦ ʥʝʧʨʝʜʩʢʘʟʫʝʤʦʛʦ ʚʠʨʫʩʘ ï ʂʦʚʠʜ-19, ʚʦ-ʚʪʦʨʳʭ ʛʝʦʧʦʣʠʪʠʯʝ-

ʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʘʨʝʥʝ, ʧʦʩʣʝʜʩʪʚʠʷ ʢʦʪʦʨʳʭ ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʧʨʝʜʝʣʝʥʠʝ 

ʧʫʪʠ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʯʝʩʪʚʘ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʪʝʢʫʱʝʛʦ ʩʪʦʣʝʪʠʷ. 

ʕʢʦʥʦʤʠʯʝʩʢʦʝ ʠ ʧʦʣʠʪʠʯʝʩʢʦʝ ʣʠʜʝʨʩʪʚʦ ʚ ʤʠʨʝ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʚ ʨʫʢʘʭ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ, ʚ ʢʦ-

ʪʦʨʳʭ ʧʨʦʞʠʚʘʶʪ 15% ʥʘʩʝʣʝʥʠʷ ɿʝʤʣʠ (ʟʦʣʦʪʦʡ ʤʠʣʣʠʘʨʜ), ʧʦʪʨʝʙʣʷʶʱʠʭ 70-80% ʤʠʨʦʚʳʭ 

ʨʝʩʫʨʩʦʚ, ʦʩʦʙʝʥʥʦ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʯʪʦ ʩʦʟʜʘʝʪ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʛʣʦʙʘʣʴʥʦʛʦ ʢʦʥʬʣʠʢʪʘ, ʧʨʦ-

ʷʚʣʷʶʱʠʝʩʷ ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. ʇʨʦʮʝʩʩʳ ʠʥʪʝʛʨʘʮʠʠ ʠ ʛʣʦʙʘʣʠʟʘʮʠʠ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ ʞʠʟʥʝ-

ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʯʝʩʪʚʘ ʥʘ ʧʣʘʥʝʪʝ ʥʘʨʘʩʪʘʶʪ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘʨʘʩʪʘʝʪ ʫʛʨʦʟʘ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʢʘʪʘʩʪʨʦʬʳ, ʩʚʷʟʘʥʥʳʝ ʚ ʪ.ʯ. ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʢʘʪʘʢʣʠʟʤʘʤʠ ʘ ʪʘʢʞʝ ʧʦʪʨʝʙʣʝʥʠʝʤ ʪʨʘʜʠʮʠ-

ʦʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ. ɿʘʧʘʩʳ ʦʩʥʦʚʥʳʭ ʵʥʝʨʛʦʥʦʩʠʪʝʣʝʡ ï ʋɺ ʩʦʢʨʘʱʘʶʪʩʷ ʠʣʠ ʨʘʩʪʫʪ 

ʥʝʜʦʩʪʘʪʦʯʥʳʤʠ ʪʝʤʧʘʤʠ, ʩʚʷʟʘʥʥʳʝ ʩʦ ʤʥʦʛʠʤʠ ʧʨʠʯʠʥʘʤʠ. ʅʘ ʩʦʚʨʝʤʝʥʦʤ ʵʪʘʧʝ ʧʦʷʚʠʣʠʩʴ 

ʩʝʢʪʦʨʘʣʴʥʳʝ ʩʘʥʢʮʠʠ ʘ ʪʘʢʞʝ ʠ ʪʦʨʛʦʚʳʝ çʫʛʣʝʚʦʜʦʨʦʜʥʳʝè ʚʦʡʥʳ (ʨʝʘʣʴʥʳʝ ʠ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʳʝ). ʕʪʦ ʦʙʷʟʘʪʝʣʴʥʦ ʥʫʞʥʦ ʫʯʠʪʳʚʘʪʴ ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʩʦʙʝʥʥʦ ʥʝʬʪʝʜʦʙʳ-

ʚʘʶʱʠʤ ʩʪʨʘʥʘʤ. 

ʂʦʥʩʪʘʪʘʮʠʷ ʨʝʘʣʠʠ ʵʢʦʥʦʤʠʢʠ ʥʘʰʝʡ ʩʪʨʘʥʳ ʪʘʢʦʚʘ, ʯʪʦ ʚ ʢʦʥʮʝ 20-ʥʘʯʘʣʦ 21ʩʪʦʣʝʪʠʡ, 

ʚʨʝʤʝʥʥʦ ʷʚʣʷʝʪʩʷ ʨʝʩʫʨʩʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʙʠʦʣʦʛʠʯʝʩʢʠʝ(ʣʝʩʥʳʝ) ʠ ʦʩʦʙʝʥʥʦ ʥʘ ʪʨʘʜʠʮʠ-

ʦʥʥʳʝ ʵʥʝʨʛʦʥʦʩʠʪʝʣʠ ï ʋɺ. 

ɼʦʣʷ ʈɼ ʚ ʧʦʧʦʣʥʝʥʠʠ ʨʝʩʫʨʩʥʦʡ ʙʘʟʳ ʩʪʨʘʥʳ ʠʛʨʘʝʪ ʥʝʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʨʦʣʴ. ɺ ʩʚʷʟʠ 

ʩ ʵʪʠʤ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʦʝ ʧʦʣʦʞʝʥʠʝ ʩ ʜʦʙʳʯʝʡ ʥʝʬʪʠ ʠ ʛʘʟʘ ʠ ʧʨʠʨʦʩʪʦʤ ʠʭ 

ʟʘʧʘʩʦʚ ʚ ʈʝʩʧʫʙʣʠʢʝ ɼʘʛʝʩʪʘʥ, ʭʘʨʘʢʪʝʨʠʟʫʝʤʦʝ ʥʝʛʘʪʠʚʥʳʤʠ ʪʝʥʜʝʥʮʠʷʤʠ ʢ ʩʥʠʞʝʥʠʶ, ʦ ʯʝʤ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ɻʦʩ. ʙʘʣʘʥʩʦʚʳʭ ʟʘʧʘʩʦʚ (ɻɹɿ) ʠ ʤʘʪʝʨʠʘʣʳ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʩʪʘ-

ʚʠʪ ʧʝʨʝʜ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʤ ʧʨʦʮʝʩʩʦʤ ʨʷʜ ʥʝʦʪʣʦʞʥʳʭ ʧʨʦʙʣʝʤ, ʪʨʝʙʫʶʱʠʭ ʥʝʟʘʤʝʜʣʠ-

ʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ. ʉ ʨʝʘʣʴʥʳʤ ʦʧʪʠʤʠʟʤʦʤ ʧʦʟʚʦʣʷʶʪ ʚʟʛʣʷʥʫʪʴ ʥʘ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ 
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ʥʝʬʪʝʛʘʟʦʚʦʡ ʦʪʨʘʩʣʠ ʈɼ ʨʘʙʦʪʳ ʧʦ ʦʙʦʙʱʝʥʠʶ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʪʘʢʞʝ 

ʩʦʚʨʝʤʝʥʥʳʝ ʚʟʛʣʷʜʳ ʥʘ  ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʋɺ. 

ʉʧʝʮʠʘʣʠʩʪʳ ʥʝʬʪʝʛʘʟʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ʈʦʩʩʠʠ ʜʘʚʥʦ ʦʪʤʝʪʠʣʠ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʪ ʜʚʝ ʥʝʛʘ-

ʪʠʚʥʳʝ ʪʝʥʜʝʥʮʠʠ ʚ ʨʘʟʚʠʪʠʠ ʦʪʨʘʩʣʠ: ʦʪʩʪʘʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʤʠʥʝʨʘʣʴʥʦ-

ʩʳʨʴʝʚʦʡ ʙʘʟʳ ʠ, ʧʨʦʜʦʣʞʘʶʱʝʝʩʷ ʧʘʜʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʥʝʬʪʝʜʦʙʳʯʠ, ʚʳʟʳʚʘʶʱʠʝ ʦʩʦʙʫʶ 

ʪʨʝʚʦʛʫ: 

ɼʘʣʝʝ, ʢ ʩʦʞʘʣʝʥʠʶ, ʥʝ ʷʚʣʷʝʪʩʷ ʩʝʢʨʝʪʦʤ, ʯʪʦ ʛʝʦʣʦʛʦʨʘʟʚʝʜʢʘ ɼʘʛʝʩʪʘʥʘ, ʢʘʢ ʠ, ʚ ʮʝʣʦʤ, 

ʚʩʝʡ ʩʪʨʘʥʳ ʧʝʨʝʞʠʚʘʝʪ ʮʝʣʳʡ ʨʷʜ ʜʦʚʦʣʴʥʦ ʩʝʨʴʝʟʥʳʭ ʪʨʫʜʥʦʩʪʝʡ ʠ ʧʨʦʙʣʝʤ. ʂ ʠʭ ʯʠʩʣʫ 

ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʠ ʠʩʪʦʱʝʥʠʝ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʩʦʢʨʘʱʝʥʠʝ ʯʠʩʣʘ ʦʪʢʨʳʪʠʡ ʥʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝ-

ʥʠʡ, ʠ ʥʝʵʬʬʝʢʪʠʚʥʳʝ ʤʝʪʦʜʳ ʜʦʙʳʯʠ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʦʪʩʫʪʩʪʚʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʥʦʚʘʮʠʦʥ-

ʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʨʠʨʦʩʪ ʟʘʧʘʩʦʚ ʋɺ ʠ, ʦʩʦʙʝʥʥʦ, ʚ ʩʪʘʨʳʭ ʥʝʬʪʝʛʘʟʦʜʦʙʳ-

ʚʘʶʱʠʭ ʨʘʡʦʥʘʭ. 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʠ ʦʧʫʙʣʠʢʦʚʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʦʚ ʧʦʜʘʝʪ 

ʥʘʜʝʞʜʫ ʥʘ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʥʝʬʪʝʛʘʟʦʜʦʙʳʚʘʶʱʝʡ ʦʪʨʘʩʣʠ ʈʝʩʧʫʙʣʠʢʠ. 

ɺ ʇʨʠʢʫʤʩʢʦʡ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʡ ʦʙʣʘʩʪʠ (ʇʅɻʆ) ʠʤʝʝʪʩʷ ʨʷʜ ʥʝʫʯʪʝʥʥʳʭ ʧʣʦʱʘʜʝʡ ʩ ʜʦ-

ʢʘʟʘʥʥʦʡ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʴʶ, ʚ ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʜʝʥʠʝ ʜʦʨʘʟʚʝʜʢʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʚʳʩʦʢʦʪʦʯʥʦʡ ʩʝʡʩʤʠʢʠ ʠ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʧʨʦʚʝʜʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ ʵʪʠʭ ʠʥʪʝʨ-

ʚʘʣʦʚ ʥʘ ʥʘʣʠʯʠʝ ʚ ʥʠʭ ʋɺ [1]. 

ʂʦʣʠʯʝʩʪʚʦ ʠ ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʩ ʜʦʢʘʟʘʥʥʦʡ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʴʶ ʩʪʨʫʢʪʫʨ ʩʦʩʪʘʚʣʷʝʪ 

206,16 ʢʤ2 (ʧʨʠ ʩʨʝʜʥʝʡ ʚʳʩʦʪʝ ï 47,8) ʥʝʬʪʝʛʘʟʦʢʦʥʜʝʥʩʘʪʥʳʭ ï 138,6 ʢʤ2 (34,1), ʛʘʟʦʢʦʥʜʝʥ-

ʩʘʪʥʳʭ ï26, 62 ʢʤ2 (31,8)  

ʆʜʥʘʢʦ, ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʧʦʠʩʢʠ ʪʨʘʜʠʮʠʦʥʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʣʦʚʫʰʝʢ ʦʛʨʘʥʠʯʝʥʳ, ʘ ʥʝ-

ʪʨʘʜʠʮʠʦʥʥʳʭ ï ʥʦʩʷʪ ʧʨʦʛʥʦʟʥʳʡ ʭʘʨʘʢʪʝʨ, ʦʧʳʪ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ ʚ ʙʦʣʴʰʠʥʩʪʚʝ 

ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʭ ʧʨʦʚʠʥʮʠʡ ʤʠʨʘ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʦʩʚʦʝʥʠʝ ʨʝʩʫʨʩʦʚ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʋɺ 

ʩʣʘʥʮʝʚʳʭ ʬʦʨʤʘʮʠʡ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ ʩʦʚʨʝʤʝʥʥʦʡ 

ʤʠʨʦʚʦʡ ʥʝʬʪʝʛʘʟʦʚʦʡ ʦʪʨʘʩʣʠ. ɺ ʫʩʣʦʚʠʷʭ ʩʥʠʞʝʥʠʷ ʨʘʟʚʝʜʘʥʥʳʭ ʟʘʧʘʩʦʚ ʋɺ ʚ ʪʨʘʜʠʮʠʦʥʥʳʭ 

ʣʦʚʫʰʢʘʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʧʦʠʩʢʠ ʠ ʦʩʚʦʝʥʠʝ çʥʝʪʨʘʜʠʮʠʦʥʥʳʭè ʣʦʚʫʰʝʢ ʷʚʣʷʶʪʩʷ ʘʢʪʫʘʣʴ-

ʥʳʤʠ. 

ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʠʟʣʦʞʝʥʥʳʤ, ʚʳʷʚʣʝʥʠʝ ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʨʘʩ-

ʧʨʦʩʪʨʦʥʝʥʠʷ ʩʢʦʧʣʝʥʠʡ ʋɺ ʚ ʦʪʣʦʞʝʥʠʷʭ ʤʘʡʢʦʧʩʢʦʡ ʩʝʨʠʠ ʎʝʥʪʨʘʣʴʥʦʛʦ ʠ ɺʦʩʪʦʯʥʦʛʦ 

ʇʨʝʜʢʘʚʢʘʟʴʷ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ, ʩʪʦʷʱʝʡ ʧʝʨʝʜ ʥʝʬʪʷʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴʶ ʢʘʢ 

ʩʪʨʘʥʳ, ʪʘʢ ʨʝʩʧʫʙʣʠʢʠ ɼʘʛʝʩʪʘʥ. ʍʘʜʫʤʩʢʠʝ ʦʪʣʦʞʝʥʠʷ, ʩʦʜʝʨʞʘʱʠʝ ʩʢʦʧʣʝʥʠʷ ʫʛʣʝʚʦʜʦʨʦ-

ʜʦʚ ʋɺ ʚ ʇʨʝʜʢʘʚʢʘʟʴʝ, ʩʣʦʞʝʥʳ ʢʘʢ ʪʨʘʜʠʮʠʦʥʥʳʤʠ, ʪʘʢ ʠ ʥʝʪʨʘʜʠʮʠʦʥʥʳʤʠ ʢʦʣʣʝʢʪʦʨʘʤʠ. 

ʇʨʠʤʝʨʦʤ ʪʘʢʠʭ ʦʪʣʦʞʝʥʠʡ ʷʚʣʷʶʪʩʷ ʩʣʘʥʮʝʚʳʝ ʬʦʨʤʘʮʠʠ ʥʝʬʪʷʥʦʛʦ ʧʣʝʷ Eagle Ford ʙʘʩʩʝʡ-

ʥʘ ɿʘʧʘʜʥʳʡ-ɻʘʣʴʬ ʖʞʥʦʛʦ ʊʝʭʘʩʘ, ʬʦʨʤʘʮʠʷ ɹʘʢʢʝʥ ʙʘʩʩʝʡʥʘ ʋʠʣʣʠʩʪʦʥ, ʬʦʨʤʘʮʠʷ Barnett 

ʙʘʩʩʝʡʥʘ FortWorth, ʊʝʭʘʩ ʉʐɸ, ʢʦʪʦʨʳʝ ʧʦ ʨʷʜʫ ʬʠʟʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʩʭʦʞʠ ʩ ʭʘʜʫʤʩʢʦʡ 

ʩʚʠʪʦʡ ʇʨʝʜʢʘʚʢʘʟʴʷ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʠʭ ʘʢʪʫʘʣʴʥʦʩʪʴ (ʂʝʨʠʤʦʚ ɺ.ʖ., ʄʫʩʪʘʝʚ ʈ.ʅ., ɼʤʠʪ-

ʨʠʝʚʩʢʠʡ ʉ.ʉ., ʗʥʜʘʨʙʠʝʚ ʅ.ʐ., ʂʦʟʣʦʚʘ ɽ.ɺ.,2015). ɺ ʨʘʙʦʪʘʭ ʫʢʘʟʘʥʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʨʘʩ-

ʩʯʠʪʘʥʳ ʚʝʣʠʯʠʥʳ ʠʩʭʦʜʥʦʛʦ ʛʝʥʝʨʘʮʠʦʥʥʦʛʦ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʜʣʷ ʭʘʜʫʤʩʢʠʭ ʠ 

ʙʘʪʘʣʧʘʰʠʥʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʚ ʧʨʝʜʝʣʘʭ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʝʛʠʦʥʘ ʠ ʩʦʩʪʘʚʣʷʝʪ 133,4 ʤʣʨʜ. ʪ., ʚ 

ʪʦʤ ʯʠʩʣʝ, ʭʘʜʫʤʩʢʘʷ ʩʚʠʪʘ ï 92,7 ʤʣʨʜ. ʪ., ʙʘʪʘʣʧʘʰʠʥʩʢʘʷ ʩʚʠʪʘ ï 40,7 ʤʣʨʜ. ʪ., ʯʪʦ ʩʚʠʜʝ-

ʪʝʣʴʩʪʚʫʝʪ ʦ ʚʳʩʦʢʦʡ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʵʪʠʭ ʦʪʣʦʞʝʥʠʡ [2-3]. ɺ ʨʘʙʦʪʝ ɻʘʚʨʠʣʦʚʘ ʖ. ʆ. ʠ ʜʨ., 

ʧʦʢʘʟʘʥʦ, ʯʪʦ ʦʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ (ʆɺ) ʚ ʧʦʨʦʜʘʭ ʭʘʜʫʤʩʢʦʡ ʩʚʠʪʳ ʨʘʟʨʝʟʘ çʏʠʨʢʝʡè ʭʘ-

ʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʟʨʝʣʦʩʪʠ, ʢʦʪʦʨʘʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʛʣʘʚʥʦʡ ʟʦʥʝ 

ʥʝʬʪʝʦʙʨʘʟʦʚʘʥʠʷ [4]. ʏʪʦ ʢʘʩʘʝʪʩʷ ʵʪʠʭ ʦʪʣʦʞʝʥʠʡ, ʪʦ, ʚʠʜʠʤʦ, ʩʝʨʴʝʟʥʦ ʨʘʩʩʯʠʪʳʚʘʪʴ ʥʘ ʥʠʭ 

ʚ ʪʝʢʫʱʝʤ ʩʪʦʣʝʪʠʠ ʚʨʷʜ ʣʠ ʩʪʦʠʪ. ʉʣʠʰʢʦʤ ʩʣʦʞʥʳʝ ʛʝʦʣʦʛʦ-ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʠ 

ʥʘʣʠʯʠʝ. ʊʝʭʥʦʣʦʛʠʡ ʜʦʙʳʯʠ ʥʝʬʪʠ ʠʟ ʥʠʭ ʥʝʪ ʠ ʦʥʠ ʧʦʢʘ ʜʘʞʝ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ. 
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ʈʠʩ.1.ɺʝʨʭʠʡ ʍʘʜʫʤ (ʪʝʤʥʦʝ) ïʢʦʥʪʘʢʪ  

ʩ ʤʠʘʪʣʠʥʩʢʦʡ ʩʚʠʪʦʡ (ʧʦ ʖ.ʆ.ɻʘʚʨʠʣʦʚʫ, 2017) 

 

 
ʈʠʩ.2. ʂʦʥʪʘʢʪ ɹʝʣʦʛʣʠʥʢʠ ʠ ʍʘʜʫʤʘ  

ʥʘʧʨʦʪʠʚ ʄʠʘʪʣʦʚ (ʧʦ ʖ.ʆ.ɻʘʚʨʠʣʦʚʫ, 2017) 

 

 
ʈʠʩ.3. ʍʘʜʫʤ ï ʦʙʱʠʡ ʚʠʜ (ʚʜʦʣʴ ʜʦʨʦʛʠ ʥʘ ɼʫʙʢʠ) (ʧʦ ʖ.ʆ.ɻʘʚʨʠʣʦʚʫ, 2017) 

 

ɺ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʪʘʢʞʝ ʨʘʙʦʪʳ ʧʨʦʚʝʜʝʥʳ ɼʤʠʪʨʠʝʚʩʢʠʤ ʉ.ʉ.ʠ ʜʨ, [3]. 

ɺ ɼʘʛʝʩʪʘʥʝ, ʩ ʫʯʝʪʦʤ ʛʝʦʣʦʛʦ-ʩʪʨʫʢʪʫʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʠʩʪʦʨʠʠ ʠʭ ʨʘʟʚʠʪʠʷ, ʦʜʥʦʪʠʧ-

ʥʦʩʪʠ ʩʪʨʫʢʪʫʨ ʠ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ ʢʦʤʧʣʝʢʩʦʚ ʦʪʣʦʞʝʥʠʡ, ʚʳʜʝʣʝʥʳ ʜʚʘ ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʭ 

ʨʘʡʦʥʘ: ʊʝʨʩʢʦ-ʂʫʤʩʢʠʡ ʠ ʇʨʝʜʛʦʨʥʳʡ ɼʘʛʝʩʪʘʥ, ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʨʘʩʧʦʣʦʞʝʥʘ ʧʝʨʩʧʝʢʪʠʚ-

ʥʘʷ, ʚ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʤ ʦʪʥʦʰʝʥʠʠ, ʊʝʨʩʢʦ-ʉʫʣʘʢʩʢʘʷ ʥʠʟʤʝʥʥʦʩʪʴ. (ʨʠʩ. 1). ʇʦʩʣʝʜʥʠʝ ʚ ʩʠ-

ʩʪʝʤʝ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʥʝʬʪʝʛʘʟʦʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʦʪʥʦʩʷʪʩʷ ʢ ʇʨʠʢʫʤʩʢʦʡ ʠ ʊʝʨ-

ʩʢʦ-ʂʘʩʧʠʡʩʢʦʡ ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʤ ʦʙʣʘʩʪʷʤ, ʚʭʦʜʷʱʠʤ ʚ ʩʦʩʪʘʚ ʉʨʝʜʥʝ-ʂʘʩʧʠʡʩʢʦʛʦ ʥʝʬʪʝʛʘ-

ʟʦʥʦʩʥʦʛʦ ʙʘʩʩʝʡʥʘ (ʀ.ʆ. ɹʨʦʜ ʠ ʜʨ.). 

ɺ ʇʨʠʢʫʤʩʢʦʡ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʡ ʦʙʣʘʩʪʠ (ʇʅɻʆ) ʧʨʦʜʫʢʪʠʚʥʳʤʠ ʷʚʣʷʶʪʩʷ ʠʥʪʝʨʚʘʣʳ 

ʦʪʣʦʞʝʥʠʡ ʦʪ ʪʨʠʘʩʘ ʜʦ ʥʠʞʥʝʛʦ ʤʝʣʘ. 

ɺʩʝʛʦ ʚ ɼʘʛʝʩʪʘʥʝ ʦʪʢʨʳʪʦ 51 ʤʝʩʪʦʨʦʞʜʝʥʠʷ (ʨʠʩ. 1).ɺ ʇʨʝʜʛʦʨʥʦʤ ɼʘʛʝʩʪʘʥʝ. ʅʝʬʪʷ-

ʥʳʝ ʟʘʣʝʞʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʧʦ ʚʩʝʤʫ ʨʘʟʨʝʟʫ ʚ ʠʥʪʝʨʚʘʣʘʭ ʛʣʫʙʠʥ ʦʪ 0,5-5 ʢʤ. ɺ ʇʅɻʆ ʥʝʬʪʷ-

ʥʳʝ ʠ ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʳʝ ʟʘʣʝʞʠ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʠʥʪʝʨʚʘʣʘʭ ʛʣʫʙʠʥ 3-4,5 ʢʤ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʪʝʤʧʝʨʘʪʫʨʘʤ 100-170 Áʉ. ʆʢʦʣʦ 50 % ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʠ ʨʘʟʙʫʨʝʥʥʳʭ ʟʘʧʘʩʦʚ (ʢʘʪʝʛʦʨʠʠ ɸ) 

ʥʝʬʪʠ ʠ ʛʘʟʘ ɼʘʛʝʩʪʘʥʘ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʠʥʪʝʨʚʘʣʳ ʛʣʫʙʠʥ 5-7 ʢʤ. ʆʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʦʡ ʦʩʪʘʝʪʩʷ 

ʩʪʝʧʝʥʴ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʠʟʫʯʝʥʥʦʩʪʠ ʛʣʫʙʦʢʦʟʘʣʝʛʘʶʱʠʭ ʛʦʨʠʟʦʥʪʦʚ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʭ ʥʝʬʪʝʛʘ-

ʟʦʥʦʩʥʦʩʪʠ [3-4].  
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ʈʠʩ. 1. ʆʙʟʦʨʥʘʷ ʢʘʨʪʘ ʥʝʬʪʷʥʳʭ ʛʘʟʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ɼʘʛʝʩʪʘʥʘ 

 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʤʘʪʝʨʠʘʣʦʚ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ɼʘʛʝʩʪʘʥʘ, ʚ ʯʘʩʪʥʦʩʪʠ, 

ʧʦ ʇʨʠʢʫʤʩʢʦʡ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʡ ʦʙʣʘʩʪʠ, ʧʦʟʚʦʣʠʣ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʤʝʩʪʦʨʦʞ-

ʜʝʥʠʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʦʙʚʦʜʥʝʥʥʦʩʪʠ ï (ʦʪ 75 ʜʦ 85 %) ʠ ʙʦʣʴʰʦʡ ʚʳʨʘʙʦ-

ʪʘʥʥʦʩʪʴʶ (50-70 %) ʟʘʧʘʩʦʚ, ʪʝʢʫʱʠʡ ʂʀʅ ï ʜʦʣʠ ʝʜʠʥʠʮ. 

ɺ ʩʨʝʜʥʝʤ ʥʝʬʪʝʦʪʜʘʯʘ ʧʣʘʩʪʦʚ ʧʦ ʨʘʟʣʠʯʥʳʤ ʩʪʨʘʥʘʤ ʠ ʨʝʛʠʦʥʘʤ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 

25-40 % [5]. 

ʅʘʧʨʠʤʝʨ, ʚ ʩʪʨʘʥʘʭ ʃʘʪʠʥʩʢʦʡ ɸʤʝʨʠʢʠ ʠ ʖʛʦ-ɺʦʩʪʦʯʥʦʡ ɸʟʠʠ ʩʨʝʜʥʷʷ ʥʝʬʪʝʦʪʜʘʯʘ 

ʧʣʘʩʪʦʚ ʩʦʩʪʘʚʣʷʝʪ 24ï27 %, ʚ ʀʨʘʥʝ ï 16ï17 %, ʚ ʉʐɸ, ʂʘʥʘʜʝ ʠ ʉʘʫʜʦʚʩʢʦʡ ɸʨʘʚʠʠ ï 33ï37 

%, ʚ ʩʪʨʘʥʘʭ ʉʅɻ ʠ ʈʦʩʩʠʠ ï ʜʦ 40 %, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʨʫʢʪʫʨʳ ʟʘʧʘʩʦʚ ʥʝʬʪʠ ʠ ʧʨʠʤʝʥʷʝ-

ʤʳʭ ʤʝʪʦʜʦʚ ʨʘʟʨʘʙʦʪʢʠ (ʉʤʠʨʥʦʚʘ ʊ.ʉ., ɼʦʣʛʦʚʘ ɽ.ʖ. ʠ ʜʨ., 2013). 
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ʆʩʪʘʪʦʯʥʳʝ ʠʣʠ ʥʝʠʟʚʣʝʢʘʝʤʳʝ ʧʨʦʤʳʰʣʝʥʥʦ ʦʩʚʦʝʥʥʳʤʠ ʤʝʪʦʜʘʤʠ ʨʘʟʨʘʙʦʪʢʠ ʟʘʧʘʩʳ 

ʥʝʬʪʠ ʜʦʩʪʠʛʘʶʪ ʚ ʩʨʝʜʥʝʤ 55-75% ʦʪ ʧʝʨʚʦʥʘʯʘʣʴʥʳʭ ʠʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʟʘʧʘʩʦʚ ʚ ʥʝʜʨʘʭ [5]. 

ʄʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ (ʧʠʢ ʍʘʙʙʝʨʪʘ) ʜʦʙʳʯʘ ʋɺ ʚ ɼʘʛʝʩʪʘʥʝ ʜʦʩʪʠʛʣʘ ʚ 1970ʛ. (ʥʝʬʪʴ 

ï 1600 ʪʳʩ.ʪ., ʛʘʟ ï 2,178 ʤʣʥ. ʤ3), ʧʦʩʣʝ ʯʝʛʦ ʩʪʘʙʠʣʴʥʦ ʥʘʯʘʣʘ ʧʘʜʘʪʴ. ʕʪʦ ʚʧʦʣʥʝ ʧʦʥʷʪʥʦ ʠ 

ʦʙʲʷʩʥʠʤʦ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʥʘʯʘʣʴʥʳʤʠ ʵʪʘʧʘʤʠ ʨʘʟʨʘʙʦʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ɼʘʛʝʩʪʘʥʘ  

ʂʨʦʤʝ ʪʦʛʦ, ɺ 70-ʭ ʛʦʜʘʭ ʜʦʣʷ ʨʘʟʚʝʜʦʯʥʦʛʦ ʙʫʨʝʥʠʷ ʚ ʦʙʱʝʤ ʦʙʲʝʤʝ ʙʫʨʦʚʳʭ ʨʘʙʦʪ ʫ ʥʘʩ 

ʚ ʩʪʨʘʥʝ ʙʳʣʘ 48%, ʘ ʩʝʡʯʘʩ? ï ʦʢʦʣʦ 5%, ʯʪʦ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʚ ʜʦʙʳʯʝ ʠ ʨʘʟʨʘʙʦʪʢʝ [6].  

ʅʘʤʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʜʘʥʥʳʝ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʙʘʣʘʥʩʦʚʳʭ ʟʘʧʘʩʦʚ ʥʝʬʪʠ, ʛʜʝ ʧʦʢʘ-

ʟʘʥʦ, ʯʪʦ ʫʯʪʝʥʦ 41 ʤʝʩʪʦʨʦʞʜʝʥʠʝ (21 ʥʝʬʪʷʥʦʝ, 4ï ʛʘʟʦʥʝʬʪʷʥʳʭ. 

ʅʘ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʢʘʪʝʛʦʨʠʠ ɸ+ɺ1 ï 8,458 ʤʣʥ.ʪ, ʥʘ ʨʘʟʚʝʜʳʚʘʝʤʳʭ 

ʢʘʪ. ʉ1 ï 0,122 ʤʣʥ.ʪ, ʚʩʝʛʦ (ʢʘʪ. ɸ+ɺ1+ʉ1) ï8,580 ʤʣʥ.ʪ. ʅʝʨʘʟʙʫʨʝʥʥʳʝ ʠʟʚʣʝʢʘʝʤʳʝ ʟʘʧʘʩʳ 

ʥʝʬʪʠ ʢʘʪʝʛʦʨʠʠ ɺ2 (ʦʮʝʥʝʥʥʳʝ) ʥʘ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʩʦʩʪʘʚʣʷʶʪ 1,509 ʤʣʥ. ʪ, 

ʥʘ ʨʘʟʚʝʜʳʚʘʝʤʳʭ ʢʘʪ ʉ2 ï 0,376 ʤʣʥ.ʪ, ʚʩʝʛʦ (ʢʘʪ. ɺ2+ʉ2) ï 1,885 ʤʣʥ. ʪ. ɺ 2017ʛ. ʚ ʈɼ ʜʦʙʳʪʦ 

0,156 ʤʣʥ.ʪ ʥʝʬʪʠ, ʯʪʦ ʥʘ 0,011ʤʣʥ.ʪ, ʠʣʠ 6,59% ʤʝʥʴʰʝ, ʯʝʤ ʚ 2016 ʛ.  

ʂʨʘʪʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʩʦʩʪʦʷʥʠʝ ʨʘʟʨʘʙʦʪʢʠ ʤʝ-

ʩʪʦʨʦʞʜʝʥʠʡ ʋɺ ʚ ʇʨʠʢʫʤʩʢʦʡ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʡ ʦʙʣʘʩʪʠ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʚʩʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʭʘ-

ʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʦʙʚʦʜʥʝʥʦʩʪʠ%, ʧʦʩʢʦʣʴʢʫ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠʩʪʦʱʝʥʳ [5].  

ɺ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʝ ʠʟʚʝʩʪʥʳ ʥʝʩʢʦʣʴʢʦ ʩʣʫʯʘʝʚ ʧʨʠʤʝʥʝʥʠʷ çʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʭè ʮʠʢ-

ʣʦʚ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʩʠʩʪʝʤʳ. ʉʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʨʝʘʙʠ-

ʣʠʪʘʮʠʦʥʥʳʡ ʮʠʢʣ ï ʵʪʦ ʥʝ ʧʨʦʩʪʦ ʦʪʜʳʭ, ʦʩʪʘʥʦʚʢʘ ʩʠʩʪʝʤʳ. ɼʦʣʞʥʳ ʙʳʪʴ ʧʨʝʜʫʩʤʦʪʨʝʥʳ 

ʤʝʪʦʜʳ ʠ ʪʝʭʥʦʣʦʛʠʠ ʘʢʪʠʚʥʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ (ʢʘʢ ʚ ʤʝʜʠʮʠʥʝ). ʏʪʦʙʳ ʜʦʩʪʠʯʴ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠ 

ʙʳʩʪʨʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ï ʚʦʩʧʦʣʥʝʥʠʷ ʘʢʪʠʚʥʳʭ ʟʘʧʘʩʦʚ ʭʦʪʷ ʙʳ ʚ ʧʨʠʟʘʙʦʡʥʦʡ ʟʦʥʝ ʠ ʫʚʝʣʠʯʝ-

ʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʢʚʘʞʠʥʳ, ʥʫʞʥʳ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʝ ʤʝʪʦʜʳ ʠ ʪʝʭʥʦʣʦʛʠʠ [6]  

ʄʦʞʝʪ ʙʳʪʴ, ʥʘʰʠʤ ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʫʯʝʩʪʴ ʤʥʝʥʠʝ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʚ ʢʦʪʦʨʦʤ, ʥʘ ʥʘʰ 

ʚʟʛʣʷʜ, ʝʩʪʴ ʩʤʳʩʣ ʧʨʠʦʩʪʘʥʦʚʠʪʴ ʨʘʟʨʘʙʦʪʢʫ ʥʘ ʢʦʨʦʪʢʠʡ ʧʝʨʠʦʜ ʥʘ ʙʦʣʝʝ ʠʩʪʦʱʝʥʥʳʭ ʤʝʩʪʦ-

ʨʦʞʜʝʥʠʷʭ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʪʠʭ ʮʝʣʝʡ ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ çʨʘʩʰʝʚʝʣʠʪʴè ʧʨʦʜʫʢʪʠʚʥʳʝ ʧʣʘʩʪʳ. 

ɺ ʅʴʶ-ʁʦʨʢʝ ʙʳʣʘ ʦʧʫʙʣʠʢʦʚʘʥʘ ʘʚʪʦʨʩʢʘʷ ʩʪʘʪʴʷ ʅ.ʇ.ɿʘʧʠʚʘʣʦʚʘ çImproved Oil Recov-

ery vs. Enhanced Oil Recoveryè ʦ ʱʘʜʷʱʠʭ ʤʝʪʦʜʘʭ ʜʦʙʳʯʠ ʥʝʬʪʠ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʴ 

ʥʘʩʠʣʴʩʪʚʝʥʥʳʤ ʤʝʪʦʜʘʤ. ʆʥʘ ʩʦʜʝʨʞʠʪ ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʚʥʝʜʨʝʥʠʶ ʥʦʚʳʭ ʱʘ-

ʜʷʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʨʘʟʨʘʙʦʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ (Improved oil recovery) ʠ ʚʳʟʳʚʘʝʪ ʦʛʨʦʤʥʳʡ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʠʥʪʝʨʝʩ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦʡ ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ Research Gate. ʦʯʪʝʥʠʷ 

ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʠʟ 83 ʩʪʨʘʥ ʤʠʨʘ, ʚʢʣʶʯʘʷ ʈʦʩʩʠʶ [7] 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʨʘʟʨʘʙʦʪʢʠ ʠ ʠʤʝʶʱʝʛʦʩʷ ʤʘʪʝʨʠʘʣʘ ʧʦ ʧʨʦʤʳʩʣʦʚʳʤ ʧʘʨʘʤʝʪʨʘʤ ʠ 

ʜʘʥʥʳʭ ɻɹɿ ʧʦ ʭʠʤʩʦʩʪʘʚʫ ʋɺ ʥʘʤʠ ʙʳʣʠ ʨʝʢʦʤʝʥʜʦʚʘʥʳ ʥʝʩʢʦʣʴʢʦ ʤʝʪʦʜʦʚ ʫʚʝʣʠʯʝʥʠʷ ʥʝʬ-

ʪʝʦʪʜʘʯʠ [8]. 

ɺ ʇʨʝʜʛʦʨʥʦʤ ɼʘʛʝʩʪʘʥʝ ʥʘ ʨʷʜʝ ʤʝʩʪʦʨʦʞʜʝʥʠʡ: ʉʝʣʣʠ, ɻʘʰʘ, ɸʯʠ-ʩʫ, ʐʘʤʭʘʣ-ɹʫʣʘʢ, 

ɼʫʟʣʘʢ, ʀʟʙʝʨʙʘʰ, ʢʦʵʬʬʠʮʠʝʥʪ ʠʟʚʣʝʯʝʥʠʷ ʟʘʧʘʩʦʚ ʥʝʬʪʠ ʠ ʛʘʟʘ ʩʦʩʪʘʚʣʷʝʪ ʤʝʥʴʰʝ 0,3% 

(ʈʠʩ.8-10). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʪʘʢʦʡ ʩʣʦʞʠʚʰʝʡʩʷ çʧʝʯʘʣʴʥʦʡè ʩʠʪʫʘʮʠʠ, ʥʝʦʙʭʦʜʠʤʦ ʠʩʢʘʪʴ ʥʦʚʳʝ 

ʧʫʪʠ ʚʦʩʧʦʣʥʝʥʠʷ ʋɺ-ʭ ʨʝʩʫʨʩʦʚ. 



ʄʝʣʠʢʦʚ ʄ.ʄ., ɻʘʜʞʠʝʚʘ ʊ.ʈ. 
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ʈʠʩ. 8. ʉʪʨʫʢʪʫʨʥʘʷ ʢʘʨʪʘ ʧʦ ʧʣʦʱʘʜʠ ʏʠʨʴ-ʶʨʪ. 
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ʈʠʩ.10. ɻʝʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʬʠʣʴʥʳʡ ʨʘʟʨʝʟ ʠ ʩʪʨʫʢʪʫʨʥʘʷ ʢʘʨʪʘ ʧʣʦʱʘʜʠ ɼʫʟʣʘʢ.  

(ʧʦ ʂ.ʆ. ʉʦʙʦʨʥʦʚʫ,1991ʛ.) 

 

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʦʩʥʦʚʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ ʚ 

ʧʣʘʪʬʦʨʤʝʥʥʦʡ ʯʘʩʪʠ ɺʦʩʪʦʯʥʦʛʦ ʇʨʝʜʢʘʚʢʘʟʴʷ ʷʚʣʷʶʪʩʷ ʧʦʠʩʢʠ ʠ ʨʘʟʚʝʜʢʘ ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ 

ʟʘʣʝʞʝʡ ʋɺ ʚ ʧʝʨʤʦ-ʪʨʠʘʩʦʚʦʤ ʢʦʤʧʣʝʢʩʝ. ʉʨʝʜʠ ʤʥʦʛʦʦʙʨʘʟʥʳʭ ʪʠʧʦʚ ʧʦʨʦʜ ʧʝʨʤʦ-

ʪʨʠʘʩʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ʣʠʰʴ ʠʭ ʯʘʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʠʤʠ ʬʠʣʴʪʨʘʮʠʦʥʥʦ-ʝʤʢʦʩʪʥʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ. ʂ ʠʭ ʯʠʩʣʫ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʪʨʝʱʠʥʦʚʘʪʳʝ ʠ ʪʨʝʱʠʥʦʚʘʪʦ-ʢʘʚʝʨʥʦʟʥʳʝ ʠʟʚʝʩʪʥʷʢʠ 

ʠ ʜʦʣʦʤʠʪʳ ʥʝʬʪʝʢʫʤʩʢʦʡ ʩʚʠʪʳ ʠ ʘʥʠʟʠʡʩʢʦʛʦ ʷʨʫʩʘ, ʩ ʢʦʪʦʨʳʤʠ ʩʚʷʟʘʥʘ ʧʨʦʤʳʰʣʝʥʥʘʷ 

ʥʝʬʪʝʪʘʟʦʥʦʩʥʦʩʪʴ ʚ ʇʣʘʪʬʦʨʤʝʥʥʦʤ ɼʘʛʝʩʪʘʥʝ 

ʆʧʨʝʜʝʣʸʥʥʳʡ ʠʥʪʝʨʝʩ ʜʣʷ ʧʦʠʩʢʦʚ ʟʘʣʝʞʝʡ ʋɺ ʧʨʝʜʩʪʘʚʣʷʶʪ ʵʨʦʜʠʨʦʚʘʥʥʳʝ ʚʳʩʪʫʧʳ 

ʬʫʥʜʘʤʝʥʪʘ, ʩʣʦʞʝʥʥʳʝ ʠʥʪʨʫʟʠʚʥʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ, ʠ ʠʭ ʩʢʣʦʥʳ, ʥʘ ʢʦʪʦʨʳʭ ʵʣʶʚʠʘʣʴʥʳʝ 

ʦʩʘʜʢʠ (ʘʨʢʦʟʦʚʳʝ ʧʝʩʯʘʥʠʢʠ ʠ ʛʨʘʚʝʣʠʪʳ), ʚ ʦʩʥʦʚʥʦʤ, ʧʝʨʤʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʧʝʨʝʢʨʳʪʳ ʥʝʧʨʦ-

ʥʠʮʘʝʤʳʤʠ ʧʦʨʦʜʘʤʠ-ʧʦʢʨʳʰʢʘʤʠ ʩʨʝʜʥʝʛʦ ʠ ʥʠʞʥʝʛʦ ʪʨʠʘʩʘ (ʈʠʩ.11). 

ɸʢʘʜʝʤʠʢ ɸʥʜʨʝʡ ɸʣʝʢʩʝʝʚʠʯ ʊʨʦʬʠʤʫʢ ʫʪʚʝʨʞʜʘʣ: çʅʠʞʥʷʷ ʛʨʘʥʠʮʘ ʟʦʥʳ ʥʝ-

ʬʪʝʦʙʨʘʟʦʚʘʥʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʧʦʥʠʞʝʥʘ ʜʦ ʛʣʫʙʠʥʳ 8000-10000 ʤ. ɹʫʨʝʥʠʝʤ ʛʣʫʙʦʢʠʭ ʩʢʚʘʞʠʥ 

ʜʦʢʘʟʘʥʦ, ʯʪʦ ʥʘ ʵʪʠʭ ʛʣʫʙʠʥʘʭ ʥʝʬʪʝʦʙʨʘʟʦʚʘʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʥʝ ʪʦʣʴʢʦ ʚ ʫʩʣʦʚʠʷʭ ʤʝʟʦʢʘʪʘ-

ʛʝʥʝʟʘ, ʥʦ ʠ ʚ ʫʩʣʦʚʠʷʭ ʘʧʦʢʘʪʘʛʝʥʝʟʘ. ʈʘʩʰʠʨʝʥʠʝ ʛʨʘʥʠʮ ʟʦʥ ʥʝʬʪʝʦʙʨʘʟʦʚʘʥʠʷ ʩʦʧʨʦʚʦʞʜʘ-

ʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤ ʨʦʩʪʦʤ ʧʨʦʛʥʦʟʥʦʡ ʦʮʝʥʢʠ ʨʝʩʫʨʩʦʚ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷè [7]. 



ʄʝʣʠʢʦʚ ʄ.ʄ., ɻʘʜʞʠʝʚʘ ʊ.ʈ. 
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ɺ ʨʘʟʚʠʪʠʠ ʠʜʝʡ ʅ.ɸ. ʂʫʜʨʷʚʮʝʚʘ ʩʦʚʨʝʤʝʥʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʥʝʬʪʷʥʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʩʚʷʟʘʥʳ ʩ ʥʝʬʪʝʧʦʜʚʦʜʷʱʠʤʠ ʨʘʟʣʦʤʘʤʠ, ʢʦʪʦʨʳʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ 

ʧʨʦʷʚʣʷʶʪʩʷ ʢʘʢ ʥʝʬʪʝʧʦʜʚʦʜʷʱʠʝ ʢʘʥʘʣʳ [5]. ʇʦʜ ʢʨʫʧʥʳʤʠ ʥʝʬʪʷʥʳʤʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷʤʠ 

ʠʤʝʶʪʩʷ ʥʝʬʪʝʧʦʜʚʦʜʷʱʠʝ ʢʘʥʘʣʳ, ʟʘ ʩʯʝʪ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʪʦʨʳʭ ʦʥʦ ʠ ʩʬʦʨʤʠʨʦʚʘʣʦʩʴ[9]. 

 

 
ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: 1-ʛʣʠʥʳ, ʧʝʩʯʘʥʠʢʠ; 2-ʠʟʚʝʩʪʥʷʢʠ, ʜʦʣʦʤʠʪʳ; 3-ʵʬʬʫʟʠʚʥʦ-ʦʩʘʜʦʯʥʳʝ ʧʦʨʦʜʳ;  

4-ʣʘʛʫʥʥʥʦ-ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ; 5-ʧʦʨʦʜʳ ʧʘʣʝʦʟʦʡʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ; 6-ʧʨʝʜʧʦʣʘʛʘʝʤʳʝ ʨʘʟʨʳʚʥʳʝ 

ʥʘʨʫʰʝʥʠʷ; 7-ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʥʝʬʪʷʥʳʝ ʟʘʣʝʞʠ; 8-ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʛʘʟʦʚʳʝ ʠ ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʳʝ ʟʘʣʝʞʠ;  

9-ʧʨʝʜʧʦʣʘʛʘʝʤʳʝ ʟʘʣʝʞʠ ʫʛʣʝʚʦʜʦʨʦʜʦʚ; 10-ʥʘʧʨʘʚʣʝʥʠʷ ʤʠʛʨʘʮʠʠ ʫʛʣʝʚʦʜʦʨʦʜʦʚ. 

 
ʈʠʩ. 11. ʉʭʝʤʘ ʨʘʟʤʝʱʝʥʠʷ ʥʝʬʪʠ ʠ ʛʘʟʘ ʚ ʤʝʟʦʟʦʡʩʢʠʭ ʦʪʣʦʞʝʥʠʷʭ ʠ ʛʨʘʥʠʮʘ ʜʦʶʨʩʢʦʛʦ  

ʦʩʥʦʚʘʥʠʷ ɺʦʩʪʦʯʥʦʛʦ ʇʨʝʜʢʘʚʢʘʟʴʷ 
 

 

ʊʘʢ, ʥʘ ʈʦʤʘʰʢʠʥʩʢʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ (ʊʘʪʘʨʩʢʠʡ ʩʚʦʜ) ʟʘ ʩʯʝʪ ʜʦʨʘʟʚʝʜʢʠ ʧʝʨʚʦʥʘʯʘʣʴ-

ʥʳʝ ʟʘʧʘʩʳ ʫʚʝʣʠʯʠʣʠʩʴ ʚ 1,32 ʨʘʟʘ,ʩ ʫʯʝʪʦʤ ʜʘʣʴʥʝʡʰʝʡ ʧʝʨʝʦʮʝʥʢʠ ʟʘ ʩʯʝʪ ʧʝʨʝʭʦʜʘ ʥʘ ʧʦʜ-

ʩʯʝʪ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʟʘʧʘʩʦʚ ʠ ʧʦʚʳʰʝʥʠʝ ʂʀʅ ʵʪʦ ʫʚʝʣʠʯʝʥʠʝ ʩʦʩʪʘʚʠʪ ʚ 2,1 ʨʘʟʘ (ʘ ʵʪʦ ʙʦʣʝʝ 

1,7 ʤʣʨʜ ʪ). ɼʘʣʴʥʝʡʰʘʷ ʜʦʨʘʟʚʝʜʢʘ ʧʦʟʚʦʣʠʪ ʝʱʝ ʙʦʣʝʝ ʥʘʨʘʩʪʠʪʴ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʟʘʧʘʩʳ. ɺʩʝ 

ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʩʨʦʢʠ ʨʘʟʨʘʙʦʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʩ 40ï50 ʣʝʪ (ʢʘʢ ʧʣʘʥʠʨʦʚʘʣʦʩʴ ʧʝʨ-

ʚʦʥʘʯʘʣʴʥʦ) ʜʦ 200 ʣʝʪ. ʈʘʟʚʠʪʠʝ ʪʝʦʨʠʠ ʠ ʧʨʘʢʪʠʢʠ ʧʦʜʧʠʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʫʛʣʝʚʦʜʦʨʦʜʘʤʠ 

ʠʟ ʛʣʫʙʠʥ ʥʝʜʨ ɿʝʤʣʠ ʫʚʝʣʠʯʠʚʘʝʪ ʨʝʩʫʨʩʥʳʡ ʧʦʪʝʥʮʠʘʣ ʠ ʥʝʦʧʨʝʜʝʣʝʥʥʦ ʜʦʣʛʦ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʜʦʙʳʯʫ ʠʟ ʤʝʩʪʦʨʦʞʜʝʥʠʡ [9].  

ʇʦʯʪʠ ʚʩʝ ʛʝʦʣʦʛʠ ʚ XX ʚʝʢʝ ʫʚʣʝʢʘʣʠʩʴ ʥʝʬʪʝʤʘʪʝʨʠʥʩʢʠʤʠ ʩʚʠʪʘʤʠ. ʀʩʭʦʜʷ ʠʟ ʦʨʛʘʥʠ-

ʯʝʩʢʦʡ ʪʝʦʨʠʠ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʥʝʬʪʠ. ʂʩʪʘʪʠ, ɸ. ʃʝʚʦʨʩʝʥ ʚ ʢʦʥʮʝ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʧʨʠʰʝʣ ʢ 

ʚʳʚʦʜʫ, ʯʪʦ ʥʝʬʪʝʤʘʪʝʨʠʥʩʢʠʝ ʪʦʣʱʠ ʥʠʢʘʢʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʧʨʘʢʪʠʢʝ ʧʦʠʩʢʦʚʦ-ʨʘʟʚʝʜʦʯʥʳʭ 

ʨʘʙʦʪ ʥʝ ʠʤʝʶʪ. ʆʥ ʫʪʚʝʨʞʜʘʣ: çʇʨʦʙʣʝʤʘ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʥʝʬʪʠ ʠ ʛʘʟʘ ʪʝʨʷʝʪ ʚ ʢʘʢʦʡ-ʪʦ ʤʝʨʝ 

ʩʚʦʝ ʟʥʘʯʝʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʦʙʷʟʘʪʝʣʴʥʦʡ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʧʦʩʪʘʥʦʚʢʠ ʧʦʠʩʢʦʚʳʭ ʨʘʙʦʪ. <é> 

ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʩʢʘʪʴ ʦʩʦʙʳʝ ʤʘʪʝʨʠʥʩʢʠʝ ʧʦʨʦʜʳè [7]. 

ɺ ʧʣʘʪʬʦʨʤʝʥʥʦʡ ʯʘʩʪʠ ɼʘʛʝʩʪʘʥʘ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʤʦʛʫʪ ʙʳʪʴ ʠ ʧʦʨʦʜʳ ʧʘʣʝʦʟʦʡʩʢʦʛʦ 

ʬʫʥʜʘʤʝʥʪʘ. ʅ.ʇ. ɿʘʧʠʚʘʣʦʚ ʧʠʰʝʪè çʏʪʦ ʞʝ ʢʘʩʘʝʪʩʷ ʧʨʦʝʢʪʘ çʇʘʣʝʦʟʦʡè ʉʠʙʠʨʠ, ʇʦʜ çʧʘ-

ʣʝʦʟʦʡʩʢʠʤ ʬʫʥʜʘʤʝʥʪʦʤè ʧʦʥʠʤʘʝʪʩʷ ʦʛʨʦʤʥʳʡ ʠ ʨʘʟʥʦʦʙʨʘʟʥʳʡ ʢʦʤʧʣʝʢʩ ʧʦʨʦʜ (ʧʨʦʪʝʨʦ-

ʟʦʡ ʠ ʧʘʣʝʦʟʦʡ) ʥʘ ʨʘʟʥʳʭ ʛʣʫʙʠʥʘʭ, ʯʪʦ ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʥʝʬʪʝʦʙʨʘʟʦʚʘʥʠʷ ʠ 

ʥʝʬʪʝʥʘʩʳʱʝʥʠʷ ʚ ʨʘʟʥʳʭ ʧʦʨʦʜʘʭ ʠ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʙʣʦʢʘʭ. ɻʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ 



ʊʈʋɼʓ ʀʅʉʊʀʊʋʊɸ ɻɽʆʃʆɻʀʀ ɼɸɻɽʉʊɸʅʉʂʆɻʆ ʅɸʋʏʅʆɻʆ ʎɽʅʊʈɸ ʈɸʅ ˉ 4 (87), 2021 

 

 

54 

ʧʦʜʪʚʝʨʞʜʘʶʪ ʪʦ (ʅ.ʇ.ɿʘʧʠʚʘʣʦʚ,2020). ɻʣʫʙʠʥʥʘʷ ʧʝʪʨʦʪʝʨʤʘʣʴʥʘʷ ʵʥʝʨʛʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʞʝ-

ʣʘʪʝʣʴʥʳʤ ʛʝʦʬʣʶʠʜʦʜʠʥʘʤʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʘʤ. ʅʦ ʧʨʦʝʢʪ çʇʘʣʝʦʟʦʡè ʚ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʧʦ-

ʢʘ ʦʩʪʘʝʪʩʷ ʥʘ ʵʪʘʧʝ ʠʟʫʯʝʥʠʷ ʠ ʧʦʟʥʘʥʠʷ ʥʦʚʳʭ ɺ ʢʘʯʝʩʪʚʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʦʙʲʝʢʪʦʚ ʦʙʦʟʥʘ-

ʯʘʶʪʩʷ ʛʨʘʥʠʪʦʠʜʥʳʝ ʪʝʣʘ ʠ ʜʨʫʛʠʝ ʦʯʘʛʦʚʳʝ ʟʦʥʳ ʩ ʘʢʪʠʚʥʦʡ ʩʦʚʨʝʤʝʥʥʦʡ ʛʝʦʬʣʶʠʜʦʜʠʥʘ-

ʤʠʢʦʡ (ʛʨʘʜʠʝʥʪʥʘʷ ʵʥʪʨʦʧʠʷ). ʅʘʜʦ ʙʫʨʠʪʴ ʛʣʫʙʦʢʠʝ ʩʢʚʘʞʠʥʳ (ʜʦ 15 ʢʤ), ʪʱʘʪʝʣʴʥʦ ʠ ʪʝʨʧʝ-

ʣʠʚʦ ʠʩʧʳʪʳʚʘʪʴ ʠʥʪʝʨʝʩʥʳʝ ʦʙʲʝʢʪʳ. ɺ ʩʣʫʯʘʝ ʧʦʣʫʯʝʥʠʷ ʩʣʘʙʳʭ ʧʨʠʪʦʢʦʚ ʠʣʠ ʚʷʟʢʦʡ (ʙʠ-

ʪʫʤʥʦʡ) ʥʝʬʪʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʠʙʨʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ (ʀʥʩʪʠʪʫʪ ʛʦʨʥʦʛʦ ʜʝʣʘ 

ʉʆ ʈɸʅ, ʛ. ʅʦʚʦʩʠʙʠʨʩʢ). ʆʥʠ ʦʪʥʦʩʷʪʩʷ ʢ ʢʘʪʝʛʦʨʠʠ Improved Oil Recovery (IOR) [9]. 

ɼʨʫʛʠʤ ʥʝ ʤʝʥʝʝ ʚʘʞʥʳʤ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʨʘʡʦʥʦʤ ʷʚʣʷʝʪʩʷ ʊʝʨʩʢʦ-ʉʫʣʘʢʩʢʘʷ ʥʠʟʤʝʥ-

ʥʦʩʪʴ (ʊʉʅ), ʢʦʪʦʨʘʷ ʚʩʝʛʜʘ ʧʨʠʚʣʝʢʘʣʘ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʛʝʦʣʦʛʦʚ-ʥʝʬʪʷʥʠʢʦʚ ʢ ʝʛʦ ʛʝʦʣʦʛʠ-

ʯʝʩʢʦʤʫ ʩʪʨʦʝʥʠʶ. ɺʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ XIX  ʚ. ʠʟʫʯʝʥʠʝʤ ʝʝ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʟʘʥʠʤʘ-

ʣʠʩʴ ʀ.ʆ.ɹʨʦʜ (1959ʛ.), ɼ..ɸ. ʄʠʨʟʦʝʚ ʧʨʦʚʦʜʠʣ ʩʪʨʫʢʪʫʨʥʦ-ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʨʘʙʦʪʳ 

(1962ʛ.) ʠ ʨʷʜ ʜʨʫʛʠʭ ʠʟʚʝʩʪʥʳʭ ʛʝʦʣʦʛʦʚ. ʀʟʫʯʝʥʠʝʤ ʝʝ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʟʘʥʠʤʘʶʪʩʷ 

ʠ ʧʦ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ [10].  

ʅʦ, ʦʜʥʘʢʦ, ʦʩʚʦʝʥʠʝ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ ʟʘʪʨʫʜʥʝʥʦ ʠʟ-ʟʘ ʙʦʣʴʰʠʭ ʛʣʫʙʠʥ ʟʘʣʝʛʘʥʠʷ ʧʝʨ-

ʩʧʝʢʪʠʚʥʳʭ ʪʦʣʱ (4,5ʢʤ ï ʧʣ. ɸʢʩʘʡ, ʜʦ 6ʢʤ ï ʧʣ. ʉʫʣʘʢ). ʄʦʱʥʦʩʪʴ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ ʩʦʩʪʘʚ-

ʣʷʝʪ 10-12ʢʤ (ʈʠʩ.12). 

ɺ ʨʘʡʦʥʝ ʊʉʅ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʢʦʤʧʣʝʢʩʳ ʨʘʟʚʠʪʳ ʧʦʚʩʝʤʝʩʪʥʦ ʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʙʦʣʴʰʠ-

ʤʠ ʤʦʱʥʦʩʪʷʤʠ. ɺ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʨʘʟʨʝʟʝ ʥʝʦʛʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʧʨʠʩʫʪʩʪʚʫʶʪ ʧʣʠʦʮʝʥʦʚʳʝ ʦʪ-

ʣʦʞʝʥʠʷ, ʠʤʝʶʱʠʝ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʭʦʨʦʰʝʡ ʬʘʫʥʦʡ ʠ ʚʳʜʝʣʷʶʪʩʷ 

ʜʚʘ ʷʨʫʩʘ: ʘʧʰʝʨʦʥʩʢʠʡ ʠ ʘʢʯʘʛʳʣʴʩʢʠʡ. ʀʭ ʩʫʤʤʘʨʥʘʷ ʤʦʱʥʦʩʪʴ ʜʦʩʪʠʛʘʝʪ ʜʦ 1500 ʤ [11]. 

ɺ ʇʨʝʜʛʦʨʥʦʤ ɼʘʛʝʩʪʘʥʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʌ.ʄ. ʂʦʨʰʝʥʙʘʫʤʦʤ 

(2007ʛ.), ʫʜʘʣʦʩʴ ʚʳʷʚʠʪʴ ʥʘ ʢʨʳʣʴʷʭ ʧʘʣʝʦʘʥʪʠʢʣʠʥʘʣʝʡ, ʧʦʛʨʝʙʸʥʥʳʭ ʧʦʜ ʤʦʱʥʳʤʠ ʪʦʣʱʘʤʠ 

ʤʝʣʦʚʳʭ ʠ ʧʘʣʝʦʛʝʥ-ʥʝʦʛʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʡ, ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʨʘʪʠʛʨʘʬʠʯʝ-

ʩʢʠ ʵʢʨʘʥʠʨʦʚʘʥʥʳʭ ʟʘʣʝʞʝʡ. ʊʘʢ, ʥʘ ʩ-ʚ ʧʦʛʨʫʞʝʥʠʠ ɻʫʙʜʝʥʩʢʦʛʦ ʚʳʩʪʫʧʘ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ 

ʟʦʥʫ ʥʝʬʪʝʛʘʟʦʥʘʢʦʧʣʝʥʠʷ, ʚ ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʦʡ ʠʤʝʶʪʩʷ ʦʧʨʝʜʝʣʸʥʥʳʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ 

ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʘʣʝʞʝʡ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʛʦ ʪʠʧʘ ʚ ʦʪʣʦʞʝʥʠʷʭ ʩʨʝʜʥʝʡ ʶʨʳ. ʕʪʘ ʟʦʥʘ 

ʥʝʬʪʝʛʘʟʦʥʘʢʦʧʣʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʣʦʩʫ ʰʠʨʠʥʦʡ 2,5-3 ʢʤ ʠ ʜʣʠʥʦʡ ʜʦ 20-25 ʢʤ ʠ 

ʠʤʝʝʪ ʧʨʦʜʦʣʞʝʥʠʝ ʥʘ ʩ-ʚ ʢʨʳʣʝ ʄʫʛʨʠʥʩʢʦʡ ʘʥʪʠʢʣʠʥʘʣʠ. ʋʩʣʦʚʠʷ, ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʜʣʷ ʬʦʨ-

ʤʠʨʦʚʘʥʠʷ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠ ʵʢʨʘʥʠʨʦʚʘʥʥʳʭ ʟʘʣʝʞʝʡ ʚ ʙʘʡʦʩʩʢʠʭ ʦʪʣʦʞʝʥʠʷʭ, ʠʤʝʶʪʩʷ ʠ ʥʘ 

-ʁʟ ʢʨʳʣʝ ɺʦʩʪʦʯʥʦʡ ʘʥʪʠʢʣʠʥʘʣʴʥʦʡ ʟʦʥʳ, ʘ ʪʘʢʞʝ ʫʩʣʦʚʠʷ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʪʝʢʪʦʥʠʯʝʩʢʠ 

ʵʢʨʘʥʠʨʦʚʘʥʥʳʭ ʟʘʣʝʞʝʡ ʥʝʬʪʠ ʠ ʛʘʟʘ ʠʤʝʶʪʩʷ ʠ ʥʘ ʩ-ʚ ʢʨʳʣʝ ʂʘʜʘʨ-ɸʧʰʠʥʩʢʦʡ (ʀʨʛʘʥʘʡ-

ʩʢʦʡ) ʘʥʪʠʢʣʠʥʘʣʠ, ʛʜʝ ʩʚʦʜ ʩʪʨʫʢʪʫʨʳ ʙʳʣ ʵʨʦʜʠʨʦʚʘʥ ʚ ʤʘʣʴʤ-ʥʝʦʢʦʤʩʢʦʝ ʚʨʝʤʷ, ʠ ʥʘ ʙʘʡʦʩ-

ʩʢʠʭ ʦʪʣʦʞʝʥʠʷʭ ʟʘʣʝʛʘʶʪ ʧʦʨʦʜʳ ʙʘʨʨʝʤʩʢʦʛʦ ʷʨʫʩʘ. ʇʨʦʚʝʜʸʥʥʳʝ ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ ʠ ʧʨʦʙʫʨʝʥʥʳʝ ʩʢʚʘʞʠʥʳ (ʛʝʦʪʝʨʤʘʣʴʥʳʝ ï ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʛ. ɹʫʡʥʘʢʩʢ), ʧʦʟʚʦʣʠʣʠ ʚʧʝʨ-

ʚʳʝ ʚʳʜʝʣʠʪʴ ʫʟʢʠʡ ʧʘʣʝʦʛʨʘʙʝʥʥʳʡ ʧʨʦʛʠʙ, ʦʪʜʝʣʷʶʱʠʡ ʩ-ʚ ʢʨʳʣʦ ʂʘʜʘʨ-ɸʧʰʠʥʩʢʦʡ ʘʥʪʠ-

ʢʣʠʥʘʣʠ ʦʪ ɹʫʡʥʘʢʩʢʦʡ ʩʠʥʢʣʠʥʘʣʠ, ʛʜʝ ʚ ʵʪʦʡ ʟʦʥʝ ʤʦʛʫʪ ʙʳʪʴ ʦʙʥʘʨʫʞʝʥʳ ʪʝʢʪʦʥʠʯʝʩʢʠ 

ʵʢʨʘʥʠʨʦʚʘʥʥʳʝ ʟʘʣʝʞʠ ʥʝʬʪʠ ʠ ʛʘʟʘ ʥʘ ʶ-ʟ ʙʦʨʪʫ ɹʫʡʥʘʢʩʢʦʡ ʩʠʥʢʣʠʥʘʣʠ ʚ ʦʪʣʦʞʝʥʠʷʭ ʩʨʝʜ-

ʥʝʡ, ʚʝʨʭʥʝʡ ʶʨʳ, ʤʝʣʘ ʠ ʧʘʣʝʦʛʝʥʘ (ʨʠʩ. 13).  

ɸʥʘʣʠʟʠʨʫʷ ʚʝʩʴ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʧʦ ʇʨʝʜʛʦʨʥʦʤʫ ɼʘʛʝʩʪʘʥʫ ʤʦʞʥʦ ʦʪ-

ʤʝʪʠʪʴ, ʯʪʦ ʚ ʇʨʝʜʛʦʨʥʦʤ ɼʘʛʝʩʪʘʥʝ, ʠ ʚ ʮʝʣʦʤ, ʝʩʪʴ ʝʱʸ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʦʪʢʨʳʪʠʷ ʢʨʫʧʥʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʥʝʬʪʠ ʠ ʛʘʟʘ ʚ ʚʝʨʭʥʝʤʝʣʦʚʦʤ ʧʨʦʜʫʢʪʠʚʥʦʤ ʢʦʤʧʣʝʢʩʝ ʥʘ ʙʣʦʢ-ʩʪʨʫʢʪʫʨʘʭ ʠ 

ʣʦʚʫʰʢʘʭ ʩʦ ʩʤʝʰʘʥʥʳʤ ʵʢʨʘʥʠʨʦʚʘʥʠʝʤ 

ɺʝʩʴʤʘ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʧʦʠʩʢʘ ʥʝʬʪʷʥʳʭ ʠ ʛʘʟʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʢʘʢ 

ʪʨʘʜʠʮʠʦʥʥʦʛʦ, ʪʘʢ ʠ ʥʝʪʨʘʜʠʮʠʦʥʥʦʛʦ ʪʠʧʘ ʣʦʚʫʰʝʢ ʷʚʣʷʝʪʩʷ ʤʝʟʦʟʦʡ-ʢʘʡʥʦʟʦʡʩʢʠʡ ʢʦʤʧʣʝʢʩ 

ʘʢʚʘʪʦʨʠʷ ʉʨʝʜʥʝʛʦ ʠ ʉʝʚʝʨʥʦʛʦ ʂʘʩʧʠʷ. ʆʙʱʘʷ ʩʭʝʤʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ 

ʪʠʧʦʚ ʣʦʚʫʰʝʢ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 14. 
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ʈʠʩ.12. ʈʝʛʠʦʥʘʣʴʥʳʡ ʛʝʦʣʦʛʠʯʝʩʠʡ ʧʨʦʬʠʣʴʥʳʡ ʨʘʟʨʝʟ ʯʝʨʝʟ ʊʝʨʩʢʦ-ʂʘʩʧʠʡʩʢʠʡ ʧʨʦʛʠʙ ʧʦ ʣʠʥʠʠ  

ʂʦʯʫʙʝʡʩʢʘʷ-ʄʘʭʘʯʢʘʣʘ-ʊʘʨʢʠ (ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʝʡʩʤʦʨʘʟʚʝʜʢʠ ʆɸʆ çʂʨʘʩʥʦʜʘʨʥʝʬʪʝʛʝʦʬʠʟʠʢʘè). 

 

 
ʈʠʩ.13. ʉʭʝʤʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʣʘʩʪʠʥ ʇʨʝʜʛʦʨʥʦʛʦ ɼʘʛʝʩʪʘʥʘ  

(ʧʦ ɹ.ɸ. ʉʦʢʦʣʦʚʫ, ʂ.ʆ. ʉʦʙʦʨʥʦʚʫ, 1990ʛ.) 
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ʈʠʩ. 14. ʉʭʝʤʘʪʠʯʝʩʢʘʷ ʢʘʨʪʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ ʪʠʧʦʚ ʣʦʚʫʰʝʢ ʪʝʨʨʠʪʦʨʠʠ  

ɺʦʩʪʦʯʥʦʛʦ ʇʨʝʜʢʘʚʢʘʟʴʷ ʠ ʩʦʧʨʝʜʝʣʴʥʳʭ ʨʘʡʦʥʦʚ. 

 

ɺʳʚʦʜʳ 

ɸʥʘʣʠʟʠʨʫʷ ʦʧʫʙʣʠʢʦʚʘʥʥʫʶ ʣʠʪʝʨʘʪʫʨʫ ʠ ʚʝʩʴ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʠ ʤʘʪʝ-

ʨʠʘʣʳ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʧʦ ʇʨʝʜʛʦʨʥʦʤʫ ɼʘʛʝʩʪʘʥʫ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʇʨʝʜʛʦʨʥʦʤ ɼʘʛʝʩʪʘʥʝ, 

ʠ ʚ ʮʝʣʦʤ, ʝʩʪʴ ʝʱʸ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʦʪʢʨʳʪʠʷ ʢʨʫʧʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʥʝʬʪʠ ʠ ʛʘʟʘ ʚ ʚʝʨʭ-

ʥʝʤʝʣʦʚʦʤ ʧʨʦʜʫʢʪʠʚʥʦʤ ʢʦʤʧʣʝʢʩʝ ʥʘ ʙʣʦʢ-ʩʪʨʫʢʪʫʨʘʭ ʠ ʣʦʚʫʰʢʘʭ ʩʦ ʩʤʝʰʘʥʥʳʤ ʵʢʨʘʥʠʨʦ-

ʚʘʥʠʝʤ. 

ɺ ʈʘʚʥʠʥʥʦʤ ɼʘʛʝʩʪʘʥʝ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʥʝʬʪʝʦʦʪʜʘʯʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ 

ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ ʜʦʙʳʯʠ, ʧ ʪʘʢʞʝ ʚʝʩʪʠ ʨʘʟʨʘʙʦʪʢʫ ʚ ʰʘʜʷʱʝʤ ʨʝʞʠʤʝ ʩ ʧʝʨʠʦʜʦʤ 

ʨʝʘʙʠʣʠʪʘʮʠʠ ʟʘʣʝʞʝʡ ʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. 

ʅʘʯʘʣʴʥʳʝ ʩʫʤʤʘʨʥʳʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ ʋɺ ʥʝʬʪʝʤʘʪʝʨʠʥʩʢʠʭ ʩʚʠʪ ʤʘʡʢʦʧʩʢʦʡ 

ʩʝʨʠʠ ʚ ʧʨʝʜʝʣʘʭ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʝʛʠʦʥʘ ʩʦʩʪʘʚʣʷʶʪ 22,8 ʤʣʨʜ. ʪ., ʚ ʪʦʤ ʯʠʩʣʝ, ʭʘʜʫʤʩʢʘʷ ʩʚʠʪʘ 

ï 18,4 ʤʣʨʜ. ʪ., ʙʘʪʘʣʧʘʰʠʥʩʢʘʷ ʩʚʠʪʘ ï 4,4 ʤʣʨʜ. ʪ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʤʦʱʥʳʤ ʨʝʟʝʨʚʦʤ ʋɺ-ʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʈɼ. 

ɺʝʩʴʤʘ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʧʦʠʩʢʘ ʥʝʬʪʷʥʳʭ ʠ ʛʘʟʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʢʘʢ 

ʪʨʘʜʠʮʠʦʥʥʦʛʦ, ʪʘʢ ʠ ʥʝʪʨʘʜʠʮʠʦʥʥʦʛʦ ʪʠʧʘ ʣʦʚʫʰʝʢ ʷʚʣʷʝʪʩʷ ʤʝʟʦʟʦʡ-ʢʘʡʥʦʟʦʡʩʢʠʡ ʢʦʤʧʣʝʢʩ 

ʘʢʚʘʪʦʨʠʷ ʉʨʝʜʥʝʛʦ ʠ ʉʝʚʝʨʥʦʛʦ ʂʘʩʧʠʷ (ʈʠʩ.14), ʘ ʪʘʢʞʝ ʧʦʨʦʜʳ ʜʦʶʨʩʢʦʛʦ ʦʩʥʦʚʘʥʠʷ. ʅʝʣʴ-

ʟʷ ʠʩʢʣʶʯʠʪʴ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʊʉʅ. 
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ʪʝʤʝ ʅʀʈ ʈʝʛ. ʥʦʤʝʨ ʅʀʆʂʊʈ ɸɸɸɸ-ɸ17-117021310202-6. 
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ʥʠʷ ʠ ʜʣʷ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʧʝʨʤʦ-ʪʨʠʘʩʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʈʘʚʥʠʥʥʦʛʦ ɼʘʛʝʩʪʘʥʘ. 
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ɺ ʥʝʬʪʝʛʘʟʦʚʦʡ ʦʪʨʘʩʣʠ ʫʞʝ ʨʷʜ ʜʝʩʷʪʠʣʝʪʠʡ ʠʜʝʪ ʧʦʩʪʦʷʥʥʦʝ ʥʝʫʢʣʦʥʥʦʝ ʧʘʜʝʥʠʝ ʩʨʝʜ-

ʥʝʛʦ ʧʨʦʝʢʪʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʠʟʚʣʝʯʝʥʠʷ ʥʝʬʪʠ (ʂʀʅ), ʢʦʪʦʨʳʡ ʩ 51% ï ʚ 1960 ʛ. ʫʤʝʥʴʰʠʣ-

ʩʷ ʜʦ 25-28% ï ʚ ʧʦʩʣʝʜʥʠʝ 10-15 ʣʝʪ XIX  ʚ. ʊʦʣʴʢʦ ʟʘ ʩʯʝʪ ʥʠʟʢʦʛʦ ʂʀʅ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʠʟ-

ʚʣʝʢʘʝʤʳʝ ʟʘʧʘʩʳ ʥʝʬʪʠ ʚ ʈʌ ʫʤʝʥʴʰʠʣʠʩʴ ʥʘ 15 ʤʣʨʜ. ʪʦʥʥ [1]. 

ʇʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʥʝʬʪʷʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʨʝʩʧʫʙʣʠʢʠ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʥʘ ʩʦ-

ʭʨʘʥʝʥʠʝ ʫʨʦʚʥʷ ʜʦʙʳʯʠ ʠ ʜʘʣʴʥʝʡʰʝʛʦ ʝʝ ʨʦʩʪʘ, ʧʨʝʜʧʦʣʘʛʘʶʪ ʥʘʨʷʜʫ ʩ ʦʩʚʦʝʥʠʝʤ ʥʦʚʳʭ ʤʝ-

ʩʪʦʨʦʞʜʝʥʠʡ, ʧʦʩʪʦʷʥʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ ʜʦʙʳʯʠ ʟʘ ʩʯʝʪ ʙʦʣʝʝ ʧʦʣʥʦʛʦ ʝʝ ʠʟʚʣʝʯʝʥʠʷ. ʊʝʥʜʝʥ-

ʮʠʷ ʨʦʩʪʘ ʚ ʚʳʩʦʢʦʡ ʧʦʪʨʝʙʥʦʩʪʠ ʋɺ ʩʳʨʴʷ ʠ ʤʠʨʦʚʳʭ ʮʝʥ ʥʘ ʥʝʬʪʴ ʧʨʠʚʦʜʷʪ ʢ ʘʢʪʠʚʠʟʘʮʠʠ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʝʪʦʜʦʚ ʧʦʚʳʰʝʥʠʷ ʥʝʬʪʝʛʘʟʦʦʪʜʘʯʠ ʚ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʠ ʧʣʘ-

ʩʪʘʭ. ʀʟʚʣʝʯʝʥʠʝ ʦʩʪʘʪʦʯʥʦʡ ʥʝʬʪʠ ʠʟ ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʭ ʧʣʘʩʪʦʚ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʷʚʣʷʝʪʩʷ 

ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ [1]. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʠʟʚʣʝʯʝʥʠʷ ʥʝʬʪʠ ʠʟ ʥʝʬʪʝʥʦʩʥʳʭ ʧʣʘʩʪʦʚ ʩʦʚʨʝʤʝʥʥʳʤʠ, ʧʨʦʤʳʰʣʝʥʥʦ 

ʦʩʚʦʝʥʥʳʤʠ ʤʝʪʦʜʘʤʠ ʨʘʟʨʘʙʦʪʢʠ ʚʦ ʚʩʝʭ ʥʝʬʪʝʜʦʙʳʚʘʶʱʠʭ ʩʪʨʘʥʘʭ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ 

ʩʯʠʪʘʝʪʩʷ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʡ. ɺ ʩʨʝʜʥʝʤ ʥʝʬʪʝʦʪʜʘʯʘ ʧʣʘʩʪʦʚ ʧʦ ʨʘʟʣʠʯʥʳʤ ʩʪʨʘʥʘʤ ʠ ʨʝ-

ʛʠʦʥʘʤ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 25-40%. 

ɼʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʥʝʬʪʝʛʘʟʦʜʦʙʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʷʤʦʡ ʟʘʚʠ-

ʩʠʤʦʩʪʠ ʠ ʦʪ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʠʩʢʦʚʦ-ʦʮʝʥʦʯʥʳʭ ʨʘʙʦʪ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʨʠʨʦʩʪ ʟʘʧʘʩʦʚ ʋɺ ʠ, 

ʦʩʦʙʝʥʥʦ, ʚ ʩʪʘʨʳʭ ʥʝʬʪʝʛʘʟʦʜʦʙʳʚʘʶʱʠʭ ʨʘʡʦʥʘʭ, ʚ ʢʦʪʦʨʳʭ ʧʝʨʚʠʯʥʳʝ ʤʝʪʦʜʳ ʠʩʯʝʨʧʘʥʳ, 

ʚʪʦʨʠʯʥʳʝ ʥʝ ʜʘʶʪ ʨʝʟʫʣʴʪʘʪʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʪʘʢʦʤ ʥʠʟʢʦʤ ʬʠʥʘʥʩʠʨʦʚʘʥʠʠ ʧʦʠʩʢʦʚʦ-

ʦʮʝʥʦʯʥʳʭ ʨʘʙʦʪ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʜʦʙʳʯʠ ʦʩʪʘʪʦʯʥʳʭ ʟʘʧʘʩʦʚ ʥʝ ʤʝʥʝʝ ʚʘʞʥʳʤ ʠ ʢʣʶʯʝʚʳʤ 

ʥʘʧʨʘʚʣʝʥʠʝʤ (ʥʘ ʥʘʰ ʚʟʛʣʷʜ) ʧʦ ʧʨʘʚʫ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ. 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʠ ʧʨʦʮʝʩʩʦʚ ʨʘʟʨʘʙʦʪʢʠ ï ʦʩʥʦʚʘ ʫʩʧʝʰʥʦʛʦ 

ʦʩʚʦʝʥʠʷ ʥʝʬʪʷʥʳʭ ʠ ʥʝʬʪʝʛʘʟʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡè, ï ʧʦʜ ʪʘʢʠʤ ʥʘʟʚʘʥʠʝʤ ʧʨʦʭʦʜʠʣʘ ʄʝʞ-

ʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ 4-5 ʩʝʥʪʷʙʨʷ 2018 ʛʦʜʘ ʚ ʛ. ʂʘʟʘʥʴ. 



ʄʝʣʠʢʦʚ ʄ.ʄ., ɻʘʜʞʠʝʚʘ ʊ.ʈ., ɻʘʡʜʘʨʦʚ ɹ.ɸ. 
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ʉʦʚʨʝʤʝʥʥʳʡ ʤʠʨ ʥʝʤʳʩʣʠʤ ʙʝʟ IT-ʪʝʭʥʦʣʦʛʠʡ ʠ ʮʠʬʨʦʚʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʛʝʦʣʦʛʠʯʝ-

ʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ, ʧʨʦʮʝʩʩʦʚ ʨʘʟʚʝʜʢʠ ʠ ʨʘʟʨʘʙʦʪʢʠ ʥʝʬʪʷʥʳʭ ʠ ʥʝʬʪʝ-

ʛʘʟʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʚ ʈʌ, ʘ ʪʘʢʞʝ ʧʨʦʚʦʜʠʤʳʭ ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʤʝʪʦʜʦʚ ʧʦʚʳʰʝʥʠʷ 

ʥʝʬʪʝʦʪʜʘʯʠ ʠ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʨʘʙʦʪʳ ʩʢʚʘʞʠʥ, ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʛʝʦʣʦʛʦ-ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʠ 

ʜʨʫʛʠʭ ʤʦʜʝʣʝʡ, ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʣʫʯʰʠʭ ʤʠʨʦʚʳʭ ʧʨʘʢʪʠʢ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʳʭ ʩʠʩʪʝʤ ʥʝʬʪʝʛʘʟʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʝ ʧʦʜʭʦʜʳ ʢ ʩʦ-

ʟʜʘʥʠʶ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʝʦʣʦʛʦ-ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ, ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʩʪʨʦʝʥʠʷ ʪʘʢʠʭ 

ʤʦʜʝʣʝʡ ʠ ʫʩʣʦʞʥʝʥʠʝ ʠʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ 

ʧʨʦʙʣʝʤʘʤ ʧʝʨʝʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʧʦʜʧʠʪʢʠ ʠʟ ʛʣʫʙʠʥ ʥʝʜʨ ʫʛʣʝʚʦʜʦʨʦʜʘʤʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʥʘ 

ʧʦʟʜʥʝʡ ʩʪʘʜʠʠ ʨʘʟʨʘʙʦʪʢʠ. (ʈ.ʅ. ʄʠʥʥʠʭʘʥʦʚ, 2018). 

ʇʨʝʦʙʣʘʜʘʶʱʠʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʯʠʩʣʝʥʥʳʝ ʠ ʣʘʙʦʨʘʪʦʨʥʳʝ ʤʝʪʦʜʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʝ 

ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʫʚʝʨʝʥʥʦʛʦ ʧʨʦʛʥʦʟʘ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʤʦʞʥʦ ʚʩʧʦʤʥʠʪʴ, ʯʪʦ ʤʥʦʛʠʝ ʘʧʨʠʦʨʥʳʝ 

ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʦʢʘʟʘʣʠʩʴ ʥʝʩʦʩʪʦʷʪʝʣʴʥʳʤʠ ʥʘ ʂʦʣʴʩʢʦʡ ʩʚʝʨʭʛʣʫʙʦʢʦʡ ʩʢʚʘ-

ʞʠʥʝ. ʀʟʚʝʩʪʥʳʡ ʩʧʝʮʠʘʣʠʩʪ ʧʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʝ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʧʨʦʬʝʩʩʦʨ 

ɼʞʦʨʜʞ ɹʦʢʩ ʧʠʩʘʣ: çɺ ʩʫʱʥʦʩʪʠ, ʚʩʝ ʤʦʜʝʣʠ ʥʝʧʨʘʚʠʣʴʥʳ, ʥʦ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʙʳʚʘʶʪ ʧʦʣʝʟ-

ʥʳʤʠè (çAll model sarewrong but some are useful n Mobil):è) [2]. çʉʥʠʟʠʪʴ ʠʩʪʦʯʥʠʢ ʥʝʦʧʨʝʜʝʣʝʥ-

ʥʦʩʪʠ ʤʦʞʥʦ, ʩʦʢʨʘʪʠʚ ʯʠʩʣʦʚʳʝ ʦʰʠʙʢʠ ʠ ʦʰʠʙʢʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʚʳʙʦʨʦʯʥʳʭ ʜʘʥ-

ʥʳʭè [3]. 

ɸʚʪʦʨ [3] ʧʦʣʘʛʘʝʪ, ʯʪʦ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʜʦʩʪʦʚʝʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʥʘʪʫʨʥʦʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ. ʅʝʢʦʪʦʨʳʝ ʠʟʚʝʩʪʥʳʝ ʫʯʝʥʳʝ ʠ ʩʧʝʮʠʘʣʠʩʪʳ ʦʙʣʘʜʘʣʠ ʦʩʦʙʦʡ ʠʥʪʫʠʮʠʝʡ, ʦʩ-

ʥʦʚʘʥʥʦʡ ʥʘ ʙʦʣʴʰʦʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤ ʦʧʳʪʝ ʩ ʦʧʦʨʦʡ ʥʘ ʩʪʨʘʪʝʛʠʶ çʰʠʨʦʢʦʛʦ ʧʦʠʩʢʘè. ɺ 

ʠʭ ʯʠʩʣʝ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ɸ.ɸ. ʊʨʦʬʠʤʫʢʘ,[3]. 

ɻʝʦʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ï ʵʪʦ ʤʘʢʩʠʤʘʣʴʥʘʷ ʘʧʨʘʢʩʠʤʘʮʠʷ ʚʠʨʪʫʘʣʴʥʦʡ ʤʦʜʝʣʠ ʛʝʦʣʦʛʠʯʝ-

ʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʲʝʢʪʘ ʢ ʧʨʠʨʦʜʥʦʤʫ ʚ ʚʠʜʝ 2-ʭ ʠʣʠ 3-ʭ ʤʝʨʥʦ-

ʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʠʟʦʙʨʘʞʝʥʥʦʛʦ ʥʘ ʢʦʤʧʴʶʪʝʨʝ ʠʣʠ ʥʘ ʙʫʤʘʛʝ ʩ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤʠ ʨʘʟʤʝʨʘʤʠ 

ʦʙʲʝʢʪʘ ʩ ʠʟʤʝʥʷʶʱʠʤʠʩʷ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʤʠ ʠ ʣʠʪʦʣʦʛʦ-ʬʘʮʠʘʣʴʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ 

ʧʣʘʩʪʘ-ʢʦʣʣʝʢʪʦʨʘ, ʩʦʜʝʨʞʘʱʝʛʦ ʋɺ ʘ ʪʘʢʞʝ ʬʠʣʴʪʨʘʮʠʦʥʥʦ-ʝʤʢʦʩʪʥʳʭ ʩʚʦʡʩʪʚ, ʚʤʝʱʘʶʱʠʭ 

ʧʦʨʦʜ, ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʡ ʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʠ ʚʝʣʠʯʠʥ ʟʘʧʘʩʦʚ ʋɺ. ʃʶʙʘʷ ʤʦʜʝʣʴ ï ʵʪʦ ʤʝ-

ʪʦʜ ʠʟʫʯʝʥʠʷ, ʪ.ʝ ʥʦʩʠʪ ʛʥʦʩʝʦʣʦʛʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ ʧʦʟʥʘʥʠʷ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʦʙʲʝʢʪʘ, ʩ ʧʨʠʤʝ-

ʥʝʥʠʝʤ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ. 

ʉʘʤʦ ʧʦʥʷʪʠʝ çʛʝʦʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴè ï ʝʤʢʦʝ ʠ ʟʘʚʠʩʠʪ ʦʪ ʪʦʛʦ, ʢʘʢʦʡ ʩʤʳʩʣ ʚʢʣʘʜʳʚʝʪ-

ʩʷ ʚ ʩʘʤʦ ʧʦʥʷʪʠʝ. ʈʘʟʣʠʯʘʶʪ ʥʝʩʢʦʣʴʢʦ ʚʠʜʦʚ ʤʦʜʝʣʝʡ (ʪʘʙʣ. 1.). 

ʇʦʥʷʪʠʷ ʠ ʪʝʨʤʠʥʳ çʤʦʜʝʣʴè, çʤʦʜʝʣʠʨʦʚʘʥʠʝè ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚ ʛʝʦʣʦʛʠʠ ʧʨʠʤʝʥʷ-

ʶʪʩʷ ʦʯʝʥʴ ʰʠʨʦʢʦ ʠ ʚ ʨʘʟʣʠʯʥʳʭ ʢʦʥʪʝʢʩʪʘʭ. ʄʦʜʝʣʷʤʠ ʩʪʘʣʠ ʥʘʟʳʚʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʣʶʙʳʝ 

ʧʦʩʪʨʦʝʥʠʷ, ʩʭʝʤʳ ʠ ʛʠʧʦʪʝʟʳ.  

ɺ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, ʤʦʜʝʣʴ ï ʵʪʦ ʦʙʨʘʟ ʣʶʙʦʡ ʧʨʠʨʦʜʳ (ʧʨʝʜʤʝʪʥʳʡ, ʤʳʩʣʝʥʥʳʡ, ʪʝʢʩʪʦ-

ʚʳʡ, ʛʨʘʬʠʯʝʩʢʠʡ ʠ ʪ.ʧ.) ʢʘʢʦʛʦ-ʣʠʙʦ ʦʙʲʝʢʪʘ (ʧʨʦʮʝʩʩʘ, ʷʚʣʝʥʠʷ), ʧʨʠʟʚʘʥʥʳʡ ʝʛʦ ʧʨʝʜʩʪʘʚʣʷʪʴ 

[5]. 

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʈʘʟʤʝʨʥʦʩʪʴ ʤʦʜʝʣʝʡ 

ʈʘʟʤʝʨʥʦʩʪʴ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʙʣʘʩʪʴʶ ʠʭ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝ-

ʥʠʷ, ʜʝʪʘʣʴʥʦʩʪʴʶ. ʈʘʟʣʠʯʘʶʪ ʦʜʥʦʤʝʨʥʳʝ (1D), ʜʚʫʭʤʝʨʥʳʝ, ʜʚʫʭ ʩ ʧʦʣʦʚʠʥʦʡ ʤʝʨʥʳʝ (2.5D) 

ʠ ʪʨʸʭʤʝʨʥʳʝ ʩʣʦʠʩʪʳʝ ʠ 3ï ʧʦʣʥʦʦʙʲʸʤʥʳʝ ʤʦʜʝʣʠ [4]. ʆʛʨʘʥʠʯʠʤʩʷ ʦʧʠʩʘʥʠʝʤ ʥʘʠʙʦʣʝʝ 

ʧʨʠʤʝʥʷʝʤʳʭ ʨʘʟʤʝʨʥʦʩʪʝʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ï ʦʜʥʦ-, ʜʚʫʭ- ʠ ʪʨʸʭʤʝʨʥʳʭ ʤʦʜʝʣʝʡ. 

ʅʦ, ʦʜʥʘʢʦ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʧʦʣʥʦʮʝʥʥʦʡ ʤʦʜʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʚʝʩʴ ʢʦʤʧʣʝʢʩ ʛʝʦʣʦ-

ʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩ ʠʭ ʢʘʯʝʩʪʚʝʥʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʝʡ, ʘ ʪʘʢʞʝ ʠʤʝʪʴ ʩʧʝʮʠʘʣʠʩʪʘ-

ʛʝʦʣʦʛʘ, ʚʣʘʜʝʶʱʠʤ ʭʦʨʦʰʠʤ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʘʧʧʘʨʘʪʦʤ. ʂʘʢ ʧʦʢʘʟʘʣ ʘʥʘʣʠʟ ʠʤʝʶʱʝʛʦʩʷ 

ʤʘʪʝʨʠʘʣʘ, ʪʦ ʫ ʥʘʩ ʥʝʪ ʪʘʢʦʛʦ ʤʘʪʘʨʠʘʣʘ, ʧʦʩʢʦʣʴʢʫ ʤʘʪʝʨʠʘʣʳ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʳ ʚ ʨʫʢʘʭ 

ʨʘʟʣʠʯʥʳʭ ʥʘʫʯʥʦ-ʧʨʦʠʟʚʝʜʩʪʚʝʥʥʳʭ ʢʦʤʤʝʨʯʝʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ. 
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ɼʘʣʝʝ, ʧʨʠ ʠʤʝʶʱʝʤʩʷ ʤʘʪʝʨʠʘʣʝ, ʤʳ ʤʦʞʝʤ ʨʘʩʩʯʠʪʳʚʘʪʴ ʥʘ ʩʘʤʫʶ ʧʨʦʩʪʫʶ ʩʪʘʪʠʯʝ-

ʩʢʫʶ ʤʦʜʝʣʴ. 

ʆʜʥʦʤʝʨʥʘʷ ʤʦʜʝʣʴ. ʕʤʧʠʨʠʯʝʩʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʦʜʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʦʪ ʜʨʫʛʦʛʦ, ʧʨʝʜʩʪʘʚ-

ʣʝʥʥʘʷ ʚ ʬʦʨʤʝ ʫʨʘʚʥʝʥʠʷ, ʥʘʭʦʜʠʪ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʧʨʠ ʧʝʪʨʦʬʠʟʠʯʝʩʢʦʤ ʠʟʫʯʝʥʠʠ ʛʦʨ-

ʥʳʭ ʧʦʨʦʜ ʜʣʷ ʦʧʠʩʘʥʠʷ ʚʟʘʠʤʦʩʚʷʟʠ ʬʠʟʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʣʘʩʪʘ ʧʦ ʢʝʨʥʫ ʠ ʛʝʦʬʠʟʠʯʝ-

ʩʢʠʤ ʜʘʥʥʳʤ, ʘ ʪʘʢʞʝ ʦʙʦʩʥʦʚʘʥʠʠ ʧʘʨʘʤʝʪʨʦʚ ʧʨʠ ʧʦʜʩʯʝʪʝ ʟʘʧʘʩʦʚ ʥʝʬʪʠ. 

ɼʚʫʭʤʝʨʥʘʷ ʤʦʜʝʣʴ. ʕʪʦ ʩʝʪʦʯʥʘʷ ʤʦʜʝʣʴ, ʧʦʩʪʨʦʝʥʥʘʷ ʚ ʢʦʦʨʜʠʥʘʪʘʭ ʭ - ʫ, ʣʠʙʦ ʭ - z (ʢʘʨ-

ʪʳ, ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʬʠʣʠ). ɼʚʫʭʤʝʨʥʳʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʧʦʜʩʯʸʪʝ 

ʟʘʧʘʩʦʚ, ʤʦʜʝʣʠ ʬʠʣʴʪʨʘʮʠʠ ʩ ʦʩʨʝʜʥʝʥʠʝʤ ʧʘʨʘʤʝʪʨʦʚ ʧʦ ʪʦʣʱʠʥʝ ʧʣʘʩʪʘ. 

ʊʨʸʭʤʝʨʥʘʷ ʤʦʜʝʣʴ ʩʦʩʪʦʠʪ ʠʟ ʷʯʝʝʢ, ʮʝʥʪʨʘʤ ʠʣʠ ʫʟʣʘʤ ʢʦʪʦʨʳʭ ʧʨʠʩʚʦʝʥʳ ʟʥʘʯʝʥʠʷ ʧʘ-

ʨʘʤʝʪʨʦʚ, ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʳʭ ʧʣʘʩʪʦʚ 

ʣʶʙʦʡ ʩʪʨʫʢʪʫʨʳ. 3D ʤʦʜʝʣʴ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʭʝʤ ʠ ʧʨʦʝʢʪʦʚ 

ʨʘʟʨʘʙʦʪʢʠ. ʆʙʣʘʩʪʴ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ï ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʦʩʥʦʚʘ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʨʘʟ-

ʨʘʙʦʪʢʦʡ, ʦʙʦʩʥʦʚʘʥʠʷ ʪʨʘʝʢʪʦʨʠʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʢʚʘʞʠʥ, ʙʦʢʦʚʳʭ ʩʪʚʦʣʦʚ ʠ ʜʨ. 

ɺʠʜʳ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ï ʵʪʦ ʵʤʧʠʨʠʯʝʩʢʘʷ ʥʘʫʢʘ, ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʟʥʘʥʠʠ 

ʢʦʥʢʨʝʪʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ. ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ 

ʚʠʜʦʚ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʦʪʨʘʞʘʝʪ ʪʫ ʠʣʠ ʠʥʫʶ ʩʪʦʨʦʥʫ ʛʝʦʣʦʛʠʯʝ-

ʩʢʠʭ ʟʥʘʥʠʡ. ɺ ʪʘʙʣ. 1 ʧʨʠʚʝʜʝʥʳ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʤʳʝ ʚʠʜʳ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ 

ʠ ʦʙʣʘʩʪʴ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʂʘʞʜʘʷ ʠʟ ʧʨʠʚʝʜʝʥʥʳʭ ʤʦʜʝʣʝʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʚʦʶ 

ʦʙʣʘʩʪʴ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʟʥʘʥʠʡ. 

ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʢʣʘʩʩʠʬʠʢʘʮʠʡ ʤʦʜʝʣʝʡ. ʈʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦʨʳʝ, ʥʘʠʙʦʣʝʝ ʚʩʪʨʝ-

ʯʘʝʤʳʝ ʠʟ ʥʠʭ. 

ɻʝʦʣʦʛʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʤʦʛʫʪ ʙʳʪʴ ʩʪʘʪʠʯʝʩʢʠʤʠ ʠ ʜʠʥʘʤʠʯʝʩʢʠʤʠ. ɺ ʩʪʘʪʠʯʝʩʢʠʭ ʤʦ-

ʜʝʣʷʭ ʩʚʦʡʩʪʚʘ ʠ ʧʘʨʘʤʝʪʨʳ ʧʣʘʩʪʘ ʥʝ ʤʝʥʷʶʪʩʷ ʩʦ ʚʨʝʤʝʥʝʤ, ʠ ʜʘʥʥʳʡ ʚʠʜ ʤʦʜʝʣʝʡ ʧʨʝʜʩʪʘʚ-

ʣʷʝʪ ʩʦʙʦʡ ʛʝʦʣʦʛʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʧʣʘʩʪʘ. ɼʠʥʘʤʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʬʠʣʴʪʨʘ-

ʮʠʦʥʥʳʝ[4]. 

ʊʘʙʣʠʮʘ 1 

ɺʠʜʳ ʛʝʦʣʦʛʠʯʝʩʢʠʭ (ʧʦ ɼ.ɺ. ɹʫʣʳʛʠʥʫ [5] ʩ ʜʦʧʦʣʥʝʥʠʷʤʠ) 
ɺʠʜʳ ʤʦʜʝʣʝʡ ʂʨʘʪʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʈʝʛʠʦʥʘʣʴʥʘʷ ʤʦʜʝʣʴ, ʦʪʨʘʞʘʶʱʘʷ ʢʨʫʧʥʳʝ ʛʝʦʩʪʨʫʢʪʫʨʥʳʝ ʵʣʝʤʝʥʪʳ. ʇʨʠʤʝʥʷʝʪʩʷ ʥʘ ʵʪʘʧʝ ʧʦʠʩ-

ʢʦʚʦ-ʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ ʠ ʩʣʫʞʠʪ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʧʘʢʝʪʦʚ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʠʥ-

ʬʦʨʤʘʮʠʠ ʧʨʠ ʨʘʙʦʪʝ ʩ ʥʝʨʘʩʧʨʝʜʝʣʸʥʥʳʤ ʬʦʥʜʦʤ ʥʝʜʨ 

ʂʦʥʮʝʧʪʫʘʣʴʥʘʷ ʤʦʜʝʣʴ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʧʘʣʝʦʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʠ ʧʦ ʣʠʪʝʨʘʪʫʨʥʳʤ 

ʜʘʥʥʳʤ ʩ ʫʢʘʟʘʥʠʝʤ ʦʩʥʦʚʥʳʭ ʵʪʘʧʦʚ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʠʩʪʦʨʠʠ ʠ ʠʩʪʦʯʥʠʢʦʚ ʧʦʩʪʫʧʣʝ-

ʥʠʷ ʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʇʘʣʝʦʪʝʢʪʦʥʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʧʦʩʪʨʦʝʥʥʘʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʚʝʨʭʥʦʩʪʝʡ ʚʳʨʘʚʥʠʚʘʥʠʷ. ʇʨʠʤʝʥʷʝʪʩʷ ʜʣʷ 

ʫʩʪʘʥʦʚʣʝʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʧʣʘʩʪʦʚ ʥʘ ʤʦʤʝʥʪ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ 

ʆʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ  ʤʦʜʝʣʴ, ʦʧʠʩʳʚʘʶʱʘʷ ʧʨʦʮʝʩʩʳ ʥʘʢʦʧʣʝʥʠʷ ʦʩʘʜʢʦʚ ʚ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʰʣʦʤ 

ʉʪʨʫʢʪʫʨʥʘʷ ʢʦʤʧʣʝʢʪ ʩʪʨʫʢʪʫʨʥʳʭ ʢʘʨʪ (ʧʦʚʝʨʭʥʦʩʪʝʡ) ʧʦ ʚʩʝʤ ʥʝʬʪʝʥʦʩʥʳʤ ʛʦʨʠʟʦʥʪʘʤ 

ʉʝʡʩʤʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʥʘʷ ʤʦʜʝʣʴ ʧʦ ʩʝʡʩʤʠʯʝʩʢʠʤ ʜʘʥʥʳʤ 

ʃʠʪʦʣʦʛʦ-ʬʘʮʠʘʣʴʥʘʷ ʤʦʜʝʣʴ ʩ ʜʠʬʬʝʨʝʥʮʠʘʮʠʝʡ ʥʘ ʬʘʮʠʘʣʴʥʳʝ ʪʠʧʳ 

ʧʦʨʦʜ. ʇʨʠʤʝʨ ï ʢʦʤʧʣʝʢʩ ʨʫʩʣʦʚʳʭ, ʧʦʡʤʝʥʥʳʭ, ʜʝʣʴʪʦʚʳʭ ʬʘʮʠʡ 

ʄʦʜʝʣʴ ʥʘʩʳʱʝʥʠʷ ʤʦʜʝʣʴ, ʦʪʨʘʞʘʶʱʘʷ ʬʘʟʦʚʳʡ ʩʦʩʪʘʚ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʥʝʬ-

ʪʝ- ʠ ʛʘʟʦʥʘʩʳʱʝʥʥʦʩʪʠ ʧʦ ʨʘʟʨʝʟʫ ʧʣʘʩʪʘ 

ʇʝʪʨʦʬʠʟʠʯʝʩʢʘʷ ʨʝʛʨʝʩʩʠʦʥʥʳʝ ʫʨʘʚʥʝʥʠʷ ʩʚʷʟʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʣʘʩʪʘ ʠ ʧʘʨʘʤʝʪʨʦʚ ʧʦ 

ʢʝʨʥʫ 

ʌʠʟʠʯʝʩʢʘʷ ʩʦʩʪʘʚʥʘʷ ʤʦʜʝʣʴ ʠʟ ʦʙʨʘʟʮʦʚ ʧʦʨʦʜ, ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʬʘ-

ʟʦʚʳʭ ʧʨʦʥʠʮʘʝʤʦʩʪʝʡ (ʆʌʇ) 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʧʨʘʢʪʠʢʝ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠʤʝʥʷʶʪʩʷ, ʛʣʘʚʥʳʤ ʦʙʨʘ-

ʟʦʤ, ʩʪʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʩʣʦʞʥʦʩʪʴʶ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʠ ʪʨʫʜʥʦʩʪʴʶ 

ʦʧʠʩʘʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. 

ʂʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʤʦʜʝʣʠ ʤʦʞʥʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʮʝʣʠ, ʨʘʟʤʝʨʘ, ʘ ʟʥʘʯʠʪ ʠ ʦʙ̡ʸʤʘ ʠʩ-

ʧʦʣʴʟʫʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʇʦ ʵʪʠ ʢʨʠʪʝʨʠʷʤ, ʩʦʛʣʘʩʥʦ [6]) ʤʦʜʝʣʠ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʛʣʦʙʘʣʴ-

ʥʳʝ, ʣʦʢʘʣʴʥʳʝ ʠ ʦʢʦʣʦʩʢʚʘʞʠʥʥʳʝ (ʨʠʩ. 1.).  

 
ʈʠʩ. 1.ï ɺʠʜʳ ʤʦʜʝʣʝʡ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʮʝʣʠ, ʨʘʟʤʝʨʘ ʠ ʪʨʫʜʦʸʤʢʦʩʪʠ (ʧʦ ʂ.ɽ. ɿʘʢʨʝʚʩʢʦʤʫ [6]) 

 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ 

ɻʝʦʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʨʘʙʦʪʳ ʢʦʣʣʝʢʪʠʚʘ ʨʘʟʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʢʦ-

ʪʦʨʳʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʩ ʧʦʟʠʮʠʠ ʩʚʦʝʡ ʩʧʝʮʠʘʣʠʟʘʮʠʠ.  

ʅʦ, ʦʜʥʘʢʦ, ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʧʣʘʥʦʚ ʅʀʈ ʣʘʙʦʨʘʪʦʨʠʠ, ʢ ʩʦʞʘʣʝʥʠʶ, ʥʘʰʠ ʧʨʝʜʰʝʩʪʚʝʥ-

ʥʠʢʠ ʥʝ ʫʯʣʠ ʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ, ʯʪʦ ʚ ʥʘʰʝʤ ʠʥʩʪʠʪʫʪʝ ʥʝʪ ʩʧʝʮʠʘʣʠʩʪʘ-ʛʝʦʣʦʛʘ, ʚʣʘʜʝʶʱʝʛʦ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʘʧʧʘʨʘʪʦʤ ʩ ʥʘʚʳʢʘʤʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʠʭ, 

ʪʝʤ ʙʦʣʝʝ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ. 

ʂʘʞʜʳʡ ʠʟ ʥʠʭ, ʩʦʟʜʘʚʘʷ ʩʦʩʪʘʚʥʳʝ ʯʘʩʪʠ ʤʦʜʝʣʠ ʦʙʲʝʢʪʘ, ʟʘʯʘʩʪʫʶ ʥʝ ʚʠʜʷʪ ʧʦʣʥʦʡ ʢʘʨ-

ʪʠʥʳ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ, ʩʦʟʜʘʥʥʘʷ ʛʝʦʣʦʛʦʤ ʤʦʜʝʣʴ, ʩʪʘʣʘ ʧʦʩʪʦʷʥʥʦ ʜʝʡʩʪʚʫʶʱʝʡ ʚ ʧʨʦʮʝʩʩʝ 

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʜʦʩʪʦʚʝʨʥʦ ʤʦʜʝʣʠʨʦʚʘʣʘ ʨʝʘʣʴʥʳʝ ʧʨʦʮʝʩʩʳ, ʧʨʦʠʩʭʦ-

ʜʷʱʠʝ ʚ ʨʝʟʝʨʚʫʘʨʝ, ʥʫʞʥʦ, ʯʪʦʙʳ ʯʘʩʪʠ ʮʝʣʦʛʦ ʥʝ ʧʨʦʪʠʚʦʨʝʯʠʣʠ ʜʨʫʛ ʜʨʫʛʫ, ʘ ʜʦʧʦʣʥʷʣʠ. 

ʅʝʧʨʦʪʠʚʦʨʝʯʠʚʦʝ ʩʦʯʝʪʘʥʠʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʚ ʩʪʘʪʠʯʝʩʢʦʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʤʝʩʪʦ-

ʨʦʞʜʝʥʠʷ ʷʚʣʷʝʪʩʷ ʢʦʥʪʨʦʣʝʤ ʝʸ ʢʘʯʝʩʪʚʘ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʧʨʘʢʪʠʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʥʘʫʢʘʭ ʦ ɿʝʤʣʝ, ʧʨʦʜʦʣ-

ʞʘʶʱʘʷʩʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʥʘʫʯʥʳʭ ʜʠʩʮʠʧʣʠʥ, ʦʩʣʘʙʝʚʘʝʪ ʧʨʦʮʝʩʩ ʢʦʥʪʘʢʪʘ ʤʝʞʜʫ ʪʘʢʦʚʳ-

ʤʠ.  ɻʝʦʣʦʛʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ ʠʟʫʯʘʶʪʩʷ ʩ ʧʦʟʠʮʠʡ ʨʘʟʥʳʭ ʤʝʪʦʜʦʣʦʛʠʡ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʳʭ ʨʘʟ-

ʨʘʙʘʪʳʚʘʶʪʩʷ ʩʚʦʠ ʫʟʢʦʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʩʧʦʩʦʙʳ ʩʙʦʨʘ ʠ ʤʝʪʦʜʳ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʧʦ 

ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʠ ʜʨʫʛʦʡ ʠʥʬʦʨʤʘʮʠ, ʧʨʦʚʦʜʷʪ ʩʚʦʶ, ʝʩʣʠ ʤʦʞʥʦ ʪʘʢ ʚʳʨʘʟʠʪʴʩʷ, 

çʙʣʦʢ-ʯʝʡʥʠʟʘʮʠʶè ʚ ʭʨʘʥʠʣʠʱʘʭ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʆʜʥʘʢʦ ʧʦ ʤʝʨʝ ʜʠʬʬʝʨʝʥʮʠʘ-

ʮʠʠ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʥʘʫʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚʩʝ ʩʠʣʴʥʝʝ ʥʘʯʠʥʘʝʪ ʧʨʦʷʚʣʷʪʴ ʩʝʙʷ ʢ ʪʝʥʜʝʥʮʠʠ ʠʥ-

ʪʝʛʨʘʮʠʠ, ʟʘʩʪʘʚʣʷʶʱʘʷ ʧʝʨʝʭʦʜʠʪʴ ʦʪ ʬʠʢʩʘʮʠʠ ʨʘʟʨʦʟʥʝʥʥʳʭ (ʪʦʯʝʯʥʳʭ) ʟʥʘʥʠʡ ʢ ʠʭ ʠʥʪʝ-

ʛʨʘʣʴʥʦʤʫ ʥʘʢʦʧʣʝʥʠʶ ʠ ʩʠʩʪʝʤʥʦʤʫ ʘʥʘʣʠʟʫ [7]. 

ʉʣʝʜʫʝʪ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʚ ʥʘʰʝʤ ʧʦʜʨʘʟʜʝʣʝʥʠʠ ʥʝʪ ʭʨʘʥʠʣʠʱʘ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʩʦʟʜʘ-

ʥʠʷ ʙʣʦʢ-ʯʝʡʥʦʚ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ ʨʘʙʦʪ (ʧʦʩʪʨʦʝʥʠʝ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ), 

ʪʝʤ ʙʦʣʝʝ, ʯʪʦ ʫ ʥʘʩ ʥʝʪ ʪʝʩʥʳʭ ʢʦʥʪʘʢʪʦʚ ʩ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʠʢʘʤʠ, ʦʙʨʘʱʘʝʤʩʷ ʟʘ ʧʨʝʜʦʩʪʘʚ-

ʣʝʥʠʝʤ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʩʣʫʯʘʷ ʢ ʩʣʫʯʘʶ, ʧʦ ʤʝʨʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ. ɼʦ ʨʘʟʚʘʣʘ 

ʉʉʉʈ ʩʦʪʨʫʜʥʠʢʠ ʥʘʰʝʛʦ ʠʥʩʪʠʪʫʪʘ ʪʝʩʥʦ ʩʦʪʨʫʜʥʠʯʘʣʠ ʩ ʇʆ çɼʘʛʥʝʬʪʴè, ʚʳʧʦʣʥʷʣʠ ʭʦʟʜʦ-

ʛʦʚʦʨʥʳʝ ʨʘʙʦʪʳ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʳʭ ʚʣʘʜʝʣʠ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʝʡ. ɼʘʞʝ 

ʧʨʠ ʥʘʣʠʯʠʠ ʪʘʢʦʚʳʭ ʥʝʪ ʚ ʫʚʝʨʝʥʥʦʩʪʠ ʚ ʠʭ ʢʘʯʝʩʪʚʝʥʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ. ɸ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ 

ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʦʙʲʝʢʪʦʚ ʦʪ ʢʘʯʝʩʪʚʘ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʟʘʚʠʩʠʪ 
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ʠ ʢʘʯʝʩʪʚʦ ʤʦʜʝʣʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟ ʚʳʰʝʫʧʦʤʷʥʫʪʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʜʘʞʝ ʥʝʪ ʟʘʢʘʟʦʚ ʥʘ 

ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʢʝʨʥʘ, ʭʦʪʷ ʧʦ ʙʦʣʴʰʦʤʫ ʩʯʝʪʫ ʙʫʨʦʚʳʭ ʨʘʙʦʪ ʪʘʢ ʪʘʢʦʚʳʭ ʠ 

ʥʝ ʧʨʦʚʦʜʷʪ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ, (ʥʦ ʜʘʞʝ ʝʩʣʠ ʠ ʧʨʦʚʦʜʷʪ, ʪʦ ʤʳ ʥʝ ʚʣʘʜʝʝʤ ʪʘʢʦʡ ʠʥʬʦʨʤʘʮʠ-

ʝʡ) ʜʘʞʝ ʥʝʪ ʩʚʦʝʛʦ ʢʝʨʥʦʭʨʘʥʠʣʠʱʘ, ʧʦʩʢʦʣʴʢʫ ʚʝʩʴ ʢʝʨʥʦʚʳʡ ʤʘʪʝʨʠʘʣ ʧʦ ʘʢʪʫ ʧʝʨʝʜʘʣʠ ʚ 

ʇʦʜʤʦʩʢʦʚʥʳʡ ʛʦʨʦʜ ɸʧʨʝʣʝʚʢʘ. 

ʅʘʤʠ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʤʦʜʝʣʠ ʠʩʧʦʣʴʟʦʚʘʥ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ 60-ʭ ʛʦʜʦʚ 

ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ ʜʣʷ ʤʦʜʝʣʠ ʉʫʭʦʢʫʤʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ ʧʝʨʤʦ-ʪʨʠʘʩʦʚʳʭ 

ʦʪʣʦʞʝʥʠʡ ʈʘʚʥʠʥʥʦʛʦ ɼʘʛʝʩʪʘʥʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʪ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʠʤʝʶ-

ʱʠʭ ʟʥʘʯʠʪʝʣʴʥʳʡ ʦʧʳʪ ʚ ʢʦʤʧʴʶʪʝʨʥʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠè. ʆʜʥʘʢʦ, ʭʦʯʝʪʩʷ ʥʘʜʝʷʪʴʩʷ, ʯʪʦ ʪʘ-

ʢʠʝ ʩʧʝʮʠʘʣʠʩʪʳ ʧʦʷʚʷʪʩʷ ʩʦ ʚʨʝʤʝʥʝʤ. 

ɹʦʣʴʰʫʶ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʠʥʪʝʛʨʘʣʴʥʦʤ ʟʥʘʥʠʠ ʦ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʩʪʨʦʝʥʠʠ ʟʘʣʝʞʝʡ ʫʛʣʝʚʦ-

ʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷ (ʋɺʉ) ʥʘʯʘʣʠ ʠʩʧʳʪʳʚʘʪʴ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩʧʝʮʠʘʣʠʩʪʳ, ʟʘʥʠʤʘʶʱʠʝʩʷ ʨʘʟ-

ʚʝʜʢʦʡ, ʧʦʜʩʯʝʪʦʤ ʟʘʧʘʩʦʚ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ ʧʨʦʤʳʰʣʝʥʥʦʡ ʨʘʟʨʘʙʦʪʢʠ, ʘ ʪʘʢʞʝ ʥʘʫʯʥʳʝ 

ʨʘʙʦʪʥʠʢʠ ʘʢʘʜʝʤʠʯʝʩʢʠʭ ʠ ʦʪʨʘʩʣʝʚʳʭ ʠʥʩʪʠʪʫʪʦʚ [7].  

ʉʦʛʣʘʩʥʦ [5] ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʟʘʚʠʩʠʪ ʦʪ ʜʘʥʥʳʭ 

ʢʦʤʧʣʝʢʩʘ ʛʝʦʣʦʛʦ-ʛʝʬʠʟʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ.  

ʅʠʞʝ ʧʝʨʯʠʩʣʠʤ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ:  

1. ʢʦʣʠʯʝʩʪʚʦ ʠ ʢʘʯʝʩʪʚʦ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ: ʯʝʤ ʙʦʣʴʰʝ ʠ ʪʦʯʥʝʝ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ, ʪʝʤ 

ʤʦʜʝʣʴ ʙʦʣʝʝ ʜʦʩʪʦʚʝʨʥʘʷ; 

2. ʦʪ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤ 

ʩʧʝʮʠʘʣʠʩʪʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʥʘʜ ʧʨʦʝʢʪʦʤ. 

3. ʌʘʢʪʦʨʳ, ʢʦʪʦʨʳʝ ʧʨʠʚʝʣʠ ʢ ʨʘʟʨʘʙʦʪʢʝ 3-ʤʝʨʥʦʛʦ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ: 

4. - ʨʘʟʨʘʙʦʪʢʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʘʣʛʦʨʠʪʤʦʚ 3-ʤʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ; 

5. - ʧʦʣʫʯʝʥʠʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʚ ʮʠʬʨʦʚʦʤ ʚʠʜʝ: ʦʙʨʘʙʦʪʢʘ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʷ 3-D ʩʝʡ-

ʩʤʦʨʘʟʚʝʜʢʠ, ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʢʚʘʞʠʥ ʠ ʪ.ʜ.; 

6. - ʧʦʷʚʣʝʥʠʝ 3-ʤʝʨʥʦʛʦ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʦʩʥʦʚʦʡ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪ-

ʩʷ ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ; 

7. - ʧʦʷʚʣʝʥʠʝ ʤʦʱʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ ʠ ʨʘʙʦʯʠʭ ʩʪʘʥʮʠʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʚʳʧʦʣʥʷʪʴ ʩʣʦʞ-

ʥʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʨʘʩʯʝʪʳ; 

8. - ʚʦʟʤʦʞʥʦʩʪʴ ʚʠʟʫʘʣʠʟʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ; 

9. - ʨʘʟʨʘʙʦʪʢʘ ʢʦʤʤʝʨʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʚʝʩʴ ʮʠʢʣ ʧʦʩʪʨʦʝʥʠʷ 3-

ʤʝʨʥʳʭ ʤʦʜʝʣʝʡ (ʟʘʛʨʫʟʢʘ, ʢʦʨʨʝʣʷʮʠʷ, ʧʦʩʪʨʦʝʥʠʝ ʢʘʨʪ ʠ ʢʫʙʦʚ ʌɽʉ, ʚʠʟʫʘʣʠʟʘʮʠʷ, ʘʥʘʣʠʟ 

ʜʘʥʥʳʭ, ʚʳʜʘʯʘ ʛʨʘʬʠʢʠ ʠ ʜʨ.); 

10. - ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʩʪʨʦʝʥʠʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. 

ʇʦʜ ʥʘʙʦʨʦʤ ʦʙʳʯʥʳʭ ʩʣʦʚ çʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ ɻʀʉ ʠ ʩʝʡʩʤʦʨʘʟʚʝʜʢʠè ʩʢʨʳ-

ʚʘʶʪʩʷ ʩʝʨʴʝʟʥʳʝ ʬʠʥʘʥʩʦʚʳʝ ʟʘʪʨʘʪʳ [5]. 

ʉʦʟʜʘʥʠʝ ʘʜʝʢʚʘʪʥʦʡ ʤʦʜʝʣʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʪʨʝʙʫʝʪ ʥʝʤʘʣʳʭ ʟʘʪʨʘʪ. 

ʅʦ ʯʪʦ ʜʝʣʘʪʴ, ʢʦʛʜʘ ʦ ʚʳʩʦʢʦʤ ʢʘʯʝʩʪʚʝ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʩʪʘʝʪʩʷ 

ʪʦʣʴʢʦ ʤʝʯʪʘʪʴ? 

ʂʘʢ ʧʦʩʪʨʦʠʪʴ ʚ ʩʣʫʯʘʝ ʥʝʜʦʩʪʘʪʢʘ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʜʦʩʪʦʚʝʨʥʫʶ 3-ʤʝʨʥʫʶ ʛʝʦʣʦʛʠʯʝ-

ʩʢʫʶ ʤʦʜʝʣʴ? 

ʂʘʢ ʧʨʠʥʷʪʴ ʚʘʞʥʦʝ ʨʝʰʝʥʠʝ ʦ ʩʫʜʴʙʝ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʥʝʬʪʝʛʘʟʦʚʦʛʦ ʘʢʪʠʚʘ, ʥʘʭʦʜʷʱʝʛʦ-

ʩʷ ʥʘ ʩʪʘʜʠʠ ʨʘʟʚʝʜʢʠ ʠʣʠ ʚʚʦʜʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ? 

ʉʝʛʦʜʥʷ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʚ ʦʙʣʘʩʪʠ ʘʥʘʣʠʟʘ ʩʚʦʡʩʪʚ ʨʝʟʝʨʚʫʘʨʦʚ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ ʠʭ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚ ʤʝʞʩʢʚʘʞʠʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʩʫʱʝʩʪʚʫʝʪ ʮʝʣʳʡ ʨʷʜ ʘʧʨʦʙʠʨʦʚʘʥʥʳʭ ʪʝʭʥʦ-

ʣʦʛʠʡ. 

ʄʥʦʞʝʩʪʚʦ ʧʫʙʣʠʢʘʮʠʡ ʚ ʟʘʨʫʙʝʞʥʳʭ ʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠʥʜʫʩʪʨʠʘʣʴʥʳʭ ʠʟʜʘʥʠʷʭ ʧʦ-

ʩʚʷʱʝʥʳ ʫʩʧʝʰʥʳʤ ʧʨʦʝʢʪʘʤ, ʚ ʭʦʜʝ ʢʦʪʦʨʳʭ ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʦʤʧʣʝʢʩʠʨʦʚʘʥʠʷ ʚʳʩʦʢʦʢʘʯʝ-
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ʄʝʣʠʢʦʚ ʄ.ʄ., ɻʘʜʞʠʝʚʘ ʊ.ʈ., ɻʘʡʜʘʨʦʚ ɹ.ɸ. 
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ʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ɻʀʉ ʠ 3D ʩʝʡʩʤʦʨʘʟʚʝʜʢʠ, ʫʜʘʝʪʩʷ ʧʦʣʫʯʠʪʴ ʢʫʙʳ ʣʠʪʦʪʠʧʦʚ ʠ ʧʦʨʠʩʪʦʩʪʠ 

ʧʨʦʜʫʢʪʠʚʥʳʭ ʦʪʣʦʞʝʥʠʡ, ʘ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʜʘʞʝ ʩʤʦʜʝʣʠʨʦʚʘʪʴ ʥʘʩʳʱʝʥʠʝ ʣʦʚʫʰʝʢ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʩʝʡʩʤʠʢʠ ʧʦʩʪʘʚʠʪʴ ʩʝʡʩʤʦʨʘʟʚʝʜʢʫ 3D ʚʳʩʦʢʦʡ ʢʨʘʪʥʦʩʪʠ ʩ ʙʦʣʴʰʠʤʠ 

ʚʳʥʦʩʘʤʠ, ʦʙʨʘʙʦʪʘʪʴ ʜʘʥʥʳʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʤʠʛʨʘʮʠʠ ʜʦ ʩʫʤʤʠʨʦ-

ʚʘʥʠʷ, ʧʨʠʤʝʥʠʪʴ ʩʝʡʩʤʠʯʝʩʢʫʶ ʠʥʚʝʨʩʠʶ ʥʘ ʵʪʘʧʝ ʠʥʪʝʨʧʨʝʪʘʮʠʦʥʥʦʡ ʦʙʨʘʙʦʪʢʠ. 

ɺ ʠʪʦʛʝ, ʩ 1ʡ ʩʪʦʨʦʥʳ, ʤʥʦʛʦʢʨʘʪʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʪʦʠʤʦʩʪʴ ʨʘʙʦʪ, ʘ ʩ ʜʨʫʛʦʡ - ʧʦʷʚʣʷ-

ʝʪʩʷ ʰʘʥʩ ʩʦʟʜʘʪʴ ʘʜʝʢʚʘʪʥʫʶ ʤʦʜʝʣʴ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 

ʆʪʣʘʞʝʥʥʘʷ ʩʠʩʪʝʤʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʧʨʦʮʝʩʩʘ, ʥʝʩʦʤʥʝʥʥʦ, ʚʣʠʷʝʪ ʥʘ 

ʫʩʧʝʰʥʦʩʪʴ ʢʦʥʝʯʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ. ʆʪʚʝʪʠʪʴ ʥʘ ʵʪʠ ʚʦʧʨʦʩʳ ʧʦʤʦʞʝʪ ʧʨʠʤʝʨ ʩʦʟʜʘʥʠʷ ʛʝʦʣʦ-

ʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʥʘ ʦʩʥʦʚʝ ʨʝʘʣʴʥʦʛʦ ʧʨʦʝʢʪʘ. ʉʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠ-

ʨʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʪ ʦʮʝʥʠʪʴ ʠ ʫʯʝʩʪʴ ʚ ʤʦʜʝʣʠ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʥʝʜʦʩʪʘʪʢʦʤ 

ʟʥʘʥʠʡ ʦ ʩʪʨʦʝʥʠʠ ʠ ʩʚʦʡʩʪʚʘʭ ʧʣʘʩʪʘ. ʇʨʠ ʦʮʝʥʢʝ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʝʡ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʝʪʦʜʳ ʛʝʦʩʪʘʪʠʩʪʠʢʠ. ʇʦʩʪʨʦʝʥʠʝ ʠ ʧʨʘʢʪʠʯʝʩʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʦʜʝʣʝʡ 

ʥʝʦʙʭʦʜʠʤʦ ʥʘ ʚʩʝʭ ʩʪʘʜʠʷʭ ʠʟʫʯʝʥʠʷ, ʥʘʯʠʥʘʷ ʦʪ ʧʨʦʮʝʩʩʘ ʧʦʠʩʢʘ ʠ ʨʘʟʚʝʜʢʠ ʥʝʬʪʷʥʳʭ ʠ ʛʘ-

ʟʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʠ ʟʘʢʘʥʯʠʚʘʷ ʚʳʨʘʙʦʪʢʦʡ ʦʩʪʘʪʦʯʥʳʭ ʟʘʧʘʩʦʚ. 

ʆʩʥʦʚʥʳʝ ʵʪʘʧʳ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 2. 

 

 
ʈʠʩ. 2 ï ʆʩʥʦʚʥʳʝ ʵʪʘʧʳ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʠ (ʧʦ ʂ.ɽ.ɿʘʢʨʝʚʩʢʦʤʫ) [6] 

 

ʅʘʤʠ ʚ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʙʳʣʘ ʩʜʝʣʘʥʘ ʧʦʧʳʪʢʘ ʧʦʩʪʨʦʝʥʠʷ ʩʪʘʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʥʦʡ 

ʤʦʜʝʣʠ ʦʜʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʨʝʟʘ ʠ ʩʪʨʫʢʪʫʨʥʦʡ ʢʘʨʪʳ 

ʉʫʭʦʢʫʤʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ (ʨʠʩ.3) ʠ ʩʭʝʤʘ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʧʝʨʤʦ-ʪʨʠʘʩʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʈʘʚ-

ʥʠʥʥʦʛʦ ɼʘʛʝʩʪʘʥʘ.  

ʆʧʠʩʘʥʠʝ ʤʝʪʦʜʠʢʘ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʠ 

ɻʝʦʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʙʳʣʘ ʩʦʟʜʘʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʠʙʣʠʦʪʝʢʠ GemPy.GemPy ï ʧʨʦ-

ʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ (ʇʆ) ʜʣʷ ʩʦʟʜʘʥʠʷ ʜʚʫʭ- ʠ ʪʨʝʭʤʝʨʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʤʦ-

ʜʝʣʝʡ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʩʪʨʫʢʪʫʨʥʦʛʦ ʠ ʣʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʜʝ-

ʣʠʨʦʚʘʥʠʷ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʚʝʨʦʷʪʥʦʝ ʛʝʦʤʝʪʨʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 

ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʜʘʪʴ ʧʨʦʛʨʘʤʤʝ ʛʝʦʤʝʪʨʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʩʣʦ-

ʝʚ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʧʦ 33 ʪʦʯʢʠ ʧʨʦʩʪʨʘʥ-

ʩʪʚʘ ʜʣʷ ʢʘʞʜʦʡ ʧʣʦʩʢʦʩʪʠ ʧʝʨʝʩʝʯʝʥʠʷ ʦʩʥʦʚʥʳʭ ʩʣʦʝʚ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. ɿʦʥʘ, ʠʤʝʶʱʘʷ ʧʦ-

ʪʝʥʮʠʘʣ ʥʘʭʦʞʜʝʥʠʷ ʥʝʬʪʠ ʜʣʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʙʳʣʘ ʧʦʜʝʣʝʥʘ ʥʘ 50*50*50 ʯʘʩʪʝʡ ʧʦ 

ʥʘʧʨʘʚʣʝʥʠʶ X*Y*Z, ʨʘʟʨʝʰʝʥʠʝ ʤʦʜʝʣʠ 125000 ʢʫʙʦʚ. 

ʅʘʧʨʘʚʣʝʥʠʷ ʦʨʠʝʥʪʘʮʠʠ ʢʫʙʦʚ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ ʠʪʝʨʘʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʘʥʘʣʠʟʘ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʂʘʞʜʘʷ ʩʦʟʜʘʥʥʘʷ ʤʦʜʝʣʴ ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʧʨʘʚʜʦʧʦʜʦʙʥʦʩʪʠ ʠ ʢʦʨʨʝʢʪʠʨʦʚʘʣʘʩʴ ʥʝʙʦʣʴʰʠʤʠ ʰʘʛʘʤʠ. 
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ʆʧʠʩʘʥʠʝ ʩʧʦʩʦʙʦʚ ʨʘʙʦʪʳ ʇʆ ʜʦʩʪʫʧʥʦ ʚ ʜʦʢʫʤʝʥʪʘʮʠʠ GemPy.ɺ ʇʆ GemPyʤʦʜʝʣʴ ʩʦ-

ʟʜʘʝʪʩʷ ʤʝʪʦʜʦʤ çcreate_modelè, ʜʘʥʥʳʝ ʠʥʠʮʠʘʣʠʟʠʨʫʶʪʩʷ ʤʝʪʦʜʦʤ çinit_dataè. ɿʘʣʦʞʝʥʥʳʡ 

ʤʝʪʦʜ ʠʥʪʝʨʧʦʣʷʮʠʠ ʚʳʟʳʚʘʝʪʩʷ ʤʝʪʦʜʦʤ çset_interpolatorè. 

ɼʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʙʳʩʪʨʦʜʝʡʩʪʚʠʷ ʩʠʩʪʝʤʳ ʙʳʣʘ ʚʳʙʨʘʥʘ ʪʦʯʥʦʩʪʴ ʚʳʯʠʩʣʝʥʠʷ ʜʦ 2 ʟʥʘ-

ʢʦʚ ʧʦʩʣʝ ʟʘʧʷʪʦʡ ʠ ʙʳʩʪʨʳʡ ʨʝʞʠʤ ʢʦʤʧʠʣʷʮʠʠ.  

 
ɸ ï ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʡ ʨʘʟʨʝʟ ʧʨʦʜʫʢʪʠʚʥʦʡ ʯʘʩʪʠ; ɹ ï ʩʪʨʫʢʪʫʨʥʘʷ ʢʘʨʪʘ ʧʦ ʢʨʦʚʣʝ IX ʧʣʘʩʪʘ ʥʠʞʥʝʛʦ ʤʝʣʘ; 

ɺ ï ʧʨʦʬʠʣʴʥʳʡ ʨʘʟʨʝʟ. 1 ï ʧʝʩʯʘʥʠʢʠ; 2 ï ʛʣʠʥʳ; 3 ï ʠʟʚʝʩʪʥʷʢʠ; 4 ï ʜʦʣʦʤʠʪʳ; 5 ï ʟʘʣʝʞʠ ʥʝʬʪʠ. 

 
ʈʠʩ.3. ʖʞʥʦʩʫʭʦʢʫʤʩʢʦʝ ʥʝʬʪʷʥʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ[7]. 

 

 
ʈʠʩ.4. ʉʪʘʪʠʯʝʩʢʘʷ ʩʝʢʪʦʨʘʣʴʥʦ-ʩʪʨʫʢʪʫʨʥʘʷ ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ  

ʖʞʥʦ-ʉʫʭʦʢʫʤʩʢʦʛʦ ʥʝʬʪʷʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 



ʄʝʣʠʢʦʚ ʄ.ʄ., ɻʘʜʞʠʝʚʘ ʊ.ʈ., ɻʘʡʜʘʨʦʚ ɹ.ɸ. 
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ʈʠʩ.5. ʉʭʝʤʘ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʧʝʨʤʦ-ʪʨʠʘʩʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʈʘʚʥʠʥʥʦʛʦ ɼʘʛʝʩʪʘʥʘ[8] 

 

 
1-ʖʞʥʦ-ɹʫʡʥʘʢʩʢʘʷ, 2- ʉʦʣʦʥʯʘʢʦʚʘʷ, 3-ʊʘʣʦʚʩʢʘʷ, 4-ʖʙʠʣʝʡʥʘʷ, 5-ʄʘʨʪʦʚʩʢʘʷ, 6-ʈʫʩʩʢʠʡ ʭʫʪʦʨ. 

 
ʈʠʩ.6. ʉʪʘʪʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʥʘʷ ʤʦʜʝʣʴ ʧʝʨʤʦ-ʪʨʠʘʩʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʈʘʚʥʠʥʥʦʛʦ ɼʘʛʝʩʪʘʥʘ 

 

ʇʆ çGemPyè ʧʦʟʚʦʣʷʝʪ ʠʥʪʝʨʧʦʣʠʨʦʚʘʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʛʝʦʤʝʪʨʠʶ ʩʣʦʝʚ ʤʝʩʪʦʨʦʞ-

ʜʝʥʠʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʝʤʫ ʪʦʯʝʢ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʄʝ-

ʪʦʜ ʠʥʪʝʨʧʦʣʷʮʠʠ, ʠʩʧʦʣʴʟʫʶʱʠʡʩʷ ʚ ʇʆ, ʙʳʣ ʧʨʝʜʣʦʞʝʥʘ ʚ Lajaunie et al. (1997) ʠ ʫʣʫʯʰʝʥʘ ʚ 

Calcagno et al. (2008). ʆʥ ʧʦʟʚʦʣʷʝʪ ʧʦʩʪʨʦʠʪʴ ʪʨʝʭʤʝʨʥʦʝ ʩʢʘʣʷʨʥʦʝ ʧʦʣʝ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ 

ʛʝʦʣʦʛʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʟʦʥʳ ʢʦʥʪʘʢʪʘ ʷʚʣʷʶʪʩʷ ʠʟʦʧʦʚʝʨʭʥʦʩʪʷʤʠ ʚ ʜʘʥʥʦʤ ʧʦʣʝ. 

ʄʝʪʦʜ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʧʦʣʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ 

ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʨʝʟʫʣʴʪʘʪʝ ʠʥʪʝʨʧʦʣʷʮʠʠ ʦ ʨʘʟʣʦʤʘʭ ʩʧʦʩʦʙʦʤ ʢʦʢʨʠʛʠʥʛʘ. ʂʦʢʨʠʛʠʥʛ ï ʵʪʦ 

ʨʝʛʨʝʩʩʠʷ ʥʘ ʦʩʥʦʚʝ ʛʘʫʩʩʦʚʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʷʚʣʷʝʪʩʷ ʤʝʪʦʜʦʤ ʠʥʪʝʨʧʦʣʷʮʠʠ, ʠʩʧʦʣʴʟʫʶʱʠʤ 

ʥʝ ʪʦʣʴʢʦ ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʪʦʯʝʢ, ʥʦ ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʠ ʦʨʠʝʥʪʘʮʠʶ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ 

ʩʦʩʝʜʥʠʭ ʪʦʯʝʢ. ʇʦʣʫʯʝʥʥʘʷ 3D-ʤʦʜʝʣʴ ʦʙʣʘʜʘʝʪ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ ʟʘ ʩʯʝʪ ʠʥʪʝʛʨʘʮʠʠ 

ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʜʘʥʥʳʭ. 

ɸʣʛʦʨʠʪʤ ʧʦʟʚʦʣʷʝʪ ʧʨʷʤʫʶ ʠʥʪʝʛʨʘʮʠʶ ʜʚʫʭ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʪʠʧʘ ʚʚʦʜʥʳʭ ʜʘʥʥʳʭ: 
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¶ ʊʦʯʢʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʢʦʥʪʘʢʪʘ ï 3-Dʢʦʦʨʜʠʥʘʪʳ ʪʦʯʝʢ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʧʦʜʟʝʤʥʳʤ 

ʩʣʦʷʤ. ʀʤʝʷ J-ʢʦʣʠʯʝʩʪʚʦ ʪʦʯʝʢ ʧʦʚʝʨʭʥʦʩʪʠ, ʤʳ ʠʩʧʦʣʴʟʫʝʤ n-1 ʣʠʥʝʡʥʦ ʥʝʟʘʚʠʩʠʤʳʭ ʠʥ-

ʢʨʠʤʝʥʪʘ ʧʦʪʝʥʮʠʘʣʘ, ʨʘʚʥʳʭ 0, ʵʪʠ ʠʥʢʨʠʤʝʥʪʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ: 

ὤὼ  ὤὼǲ π  ̉̌ ̉ὤὼ  ὤὼ π  Ὦ ςȟȣȟὲ  

ɽʩʣʠ ʥʝʩʢʦʣʴʢʦ ʧʦʚʝʨʭʥʦʩʪʝʡ ʤʦʜʝʣʠʨʫʶʪʩʷ ʩ ʦʜʥʠʤ ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʧʦʣʝʤ, ʥʘʙʦʨ ʜʘʥ-

ʥʳʭ Jʙʫʜʝʪ ʷʚʣʷʪʴʩʷ ʦʙʲʝʜʠʥʝʥʠʝʤ ʵʣʝʤʝʥʪʘʨʥʳʭ ʥʘʙʦʨʦʚ ʜʘʥʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ. 

¶ ʆʨʠʝʥʪʘʮʠʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ï ʷʚʣʷʝʪʩʷ ʛʨʘʜʠʝʥʪʦʤ ʧʦʪʝʥʮʠʘʣʘ, ʘ ʠʤʝʥʥʦ ʧʦʣʷʨʠʟʦ-

ʚʘʥʥʳʤ ʚʝʢʪʦʨʦʤ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʤ ʢ ʥʘʧʨʘʚʣʝʥʠʶ ʩʪʨʫʢʪʫʨʥʳʭ ʧʣʦʩʢʦʩʪʝʡ. 
‬ὤ

‬ὼ
ὼ Ὃȟ

‬ὤ

‬ώ
ὼ Ὃȟ

‬ὤ

‬ᾀ
ὼ Ὃ  

 

ʈʝʰʝʥʠʝ ʩʠʩʪʝʤʳ 

ʆʧʨʝʜʝʣʝʥʠʝ ʛʝʦʤʝʪʨʠʠ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʧʨʦʙʣʝʤʦʡ, ʨʝʰʘʝʤʦʡ ʩ ʧʦ-

ʤʦʱʴʶ ʠʥʪʝʨʧʦʣʷʮʠʠ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʪʝʥʮʠʘʣʘ ʚ ʣʶʙʦʡ ʪʦʯʢʝ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʘ ʪʘʢʞʝ ʥʘʭʦʞ-

ʜʝʥʠʷ ʠʟʦʧʦʪʝʥʮʠʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʦʪʥʦʩʷʱʝʡʩʷ ʢ ʧʣʘʩʪʫ. ɼʘʥʥʳʝ ʜʚʫʭ ʛʨʫʧʧ: ʚʝʢʪʦʨ Hʠʥ-

ʢʨʠʤʝʥʪʘ  ὤὼ  ὤὼǲ ʠ ʚʝʢʪʦʨ Gʯʘʩʪʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ ὋȟὋȟὋ. ʇʦʪʝʥʮʠʘʣʴʥʦʝ ʧʦʣʝ 

ʦʧʨʝʜʝʣʝʥʦ ʜʦ ʧʨʦʠʟʚʦʣʴʥʦʡ ʢʦʥʩʪʘʥʪʳ, ʪʘʢ ʢʘʢ ʤʳ ʨʘʙʦʪʘʝʤ ʩ ʠʥʢʨʠʤʝʥʪʘʤʠ. ɹʫʜʝʪ ʧʨʦʠʟʚʝ-

ʜʝʥʘ ʠʥʪʝʨʧʦʣʷʮʠʷ ʧʦʪʝʥʮʠʘʣʘ ʚ ʪʦʯʢʝ x, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʧʦʪʝʥʮʠʘʣʦʤ ʚ ʨʝʬʝʨʝʥʪʥʦʡ ʪʦʯʢʝ ὼ. 

ʃʠʥʝʡʥʦʝ ʧʨʠʙʣʠʞʝʥʠʝ ʧʨʠʥʠʤʘʝʪ ʚʠʜ: 

ὤὼ  ὤὼ ᶻ ʇὋ ʇὋ ʇὋ ‘ὤὼ  ὤὼ ʇὋ ‘Ὄȟ  

ʛʜʝ ʇ ʚʝʢʪʦʨ ʇȟʇȟʇʠ ‘ʚʝʢʪʦʨ ‘. 

ʇʦʩʣʝʜʥʠʡ ʯʣʝʥ ʨʘʚʝʥ ʥʫʣʶ, ʥʦ ʫʯʠʪʳʚʘʝʪʩʷ ʚ ʫʨʘʚʥʝʥʠʠ, ʪʘʢ ʢʘʢ ʚʟʚʝʰʝʥʥʳʝ ʟʥʘʯʝʥʠʷ 

ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ‘ ʦʪʣʠʯʥʳ ʦʪ ʚʟʚʝʰʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʛʨʘʜʠʝʥʪʘ. 

ɺʟʚʝʰʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʷʚʣʷʶʪʩʷ ʨʝʰʝʥʠʝʤ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʢʦʢʨʠʛʠʥʛ ʩʠʩʪʝʤʳ ʚʠʜʘ: 
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ὅ ̉ ὅʢʦʚʘʨʠʘʮʠʦʥʥʘʷ ʤʘʪʨʠʮʘ ʜʣʷ ʛʨʘʜʠʝʥʪʥʳʭ ʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʜʘʥʥʳʭ ʩʦʦʪʚʝʪʩʪʚʝʥ-
ʥʦ, ὅ  ʚʟʘʠʤʥʦ-ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʤʘʪʨʠʮʘ.  

Ὗ ̉ Ὗʩʦʜʝʨʞʘʪ ʬʫʥʢʮʠʠ ʧʦʣʠʥʦʤʠʥʘʣʴʥʦʛʦ ʜʨʠʬʪʘ, Ὂ ̉ Ὂʩʦʜʝʨʞʘʪ ʬʫʥʢʮʠʠ ʨʘʟʣʦʤʘ. 

ʇȟʈ ïʥʝʠʟʚʝʩʪʥʳʝ ʨʝʰʝʥʠʷ ʣʠʥʝʡʥʦʡ ʩʠʩʪʝʤʳ, v, t ï ʤʥʦʞʠʪʝʣʠ ʃʘʛʨʘʥʞʘ. 

ὅ  ʚʝʢʪʦʨ ʢʦʚʘʨʠʘʮʠʠ ʤʝʞʜʫ ʧʨʝʜʧʦʣʘʛʘʝʤʳʤ ʠʥʢʨʠʤʝʥʪʦʤ ʠ ʜʘʥʥʳʤʠ ʛʨʘʜʠʝʥʪʘ, 

ὅ  ʚʝʢʪʦʨ ʢʦʚʘʨʠʘʮʠʠ ʤʝʞʜʫ ʧʨʝʜʧʦʣʘʛʘʝʤʳʤ ʠʥʢʨʠʤʝʥʪʦʤ ʠ ʜʘʥʥʳʤʠ ʠʥʢʨʠʤʝʥʪʘ. 

Ὗ ̉ Ὂʩʦʜʝʨʞʘʪ ʜʨʠʬʪʦʚʳʝ ʠ ʬʫʥʢʮʠʠ ʨʘʟʣʦʤʘ ʚ ʤʦʤʝʥʪ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʝʰʝʥʠʷ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ, ʧʦʣʫʯʝʥʥʘʷ ʠʟʦʧʦʪʝʥʮʠʘʣʴʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ 

ʤʦʞʝʪ ʙʳʪʴ ʚʠʟʫʘʣʠʟʠʨʦʚʘʥʘ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʘʥʘʣʠʟʘ [9]. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʩʜʝʣʘʥʘ ʧʦʧʳʪʢʘ ʧʦʩʪʨʦʝʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ, ʢʘʢ ʪʘʢʦʚʦʡ. ʂ ʩʦ-

ʞʘʣʝʥʠʶ, ʧʨʠ ʩʢʫʜʥʦʩʪʠ ʢʦʤʧʣʝʢʩʘ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʜʘʥʥʳʭ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʤʝʩʪʦ-

ʨʦʞʜʝʥʠʡʠ ʠ ʦʪʩʫʪʩʪʚʠʠ ʩʧʝʮʠʘʣʴʥʦʡ ʛʨʫʧʧʳ ʩʧʝʮʠʘʣʠʩʪʦʚ-ʤʦʜʝʣʴʝʨʦʚ ʧʦ ʛʝʦʣʦʛʠʠ, ʥʘʤ ʫʜʘ-

ʣʦʩʴ ʧʦʩʪʨʦʠʪʴ ʩʪʨʫʢʪʫʨʥʫʶ ʤʦʜʝʣʴ ʦʜʥʦʛʦ ʠʟ ʩʪʘʨʳʭ ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ɼʘʛʝʩʪʘʥʘ 

(ʖʞʥʦ-ʉʫʭʦʢʫʤʩʢʦʝ) ʠ ʩʪʨʫʢʪʫʨʥʫʶ ʤʦʜʝʣʴ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʧʝʨʤʦ-ʪʨʠʘʩʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʈʘʚ-

ʥʠʥʥʦʛʦ ɼʘʛʝʩʪʘʥʘ. 



ʄʝʣʠʢʦʚ ʄ.ʄ., ɻʘʜʞʠʝʚʘ ʊ.ʈ., ɻʘʡʜʘʨʦʚ ɹ.ɸ. 
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ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʥʘʫʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦ ʥʝʬʪʝʛʘʟʦʚʦʡ ʛʝʦʣʦ-

ʛʠʠ ʠʥʩʪʠʪʫʪʘ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʙʘʟʫ ʜʘʥʥʳʭ (ʙʣʦʢ-ʯʝʡʥ) ʧʦ ʢʦʤʧʣʝʢʩʫ ʛʝʦʣʦʛʦ-

ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʪʘʢʠʭ ʨʘʙʦʪ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʙʳ ʠ ʧʦʩʪʨʦʝʥʠʶ 

ʛʠʜʨʦʜʠʤʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʩ ʮʝʣʴʶ ʦʧʪʠʤʘʣʴʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʟʘʣʝʞʝʡ ʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʘ 

ʪʘʢʞʝ ʥʘʨʘʱʠʚʘʥʠʶ ʫʛʣʝʚʦʜʦʨʦʜʥʦ-ʨʝʩʫʨʩʥʦʡ ʙʘʟʳ ʠ ʨʘʟʚʠʪʠʶ ʥʝʬʪʝʛʘʟʦʚʦʡ ʦʪʨʘʩʣʠ ʈɼ [9-

15].   
ʉʪʘʪʴʷ ʧʦʜʛʦʪʦʚʣʝʥʘ ʚ ʨʘʤʢʘʭ ʚʳʧʦʣʥʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ʀɻ ɼʌʀʎ ʈɸʅ ʧʦ ʪʝʤʝ 

ʅʀʈ ʈʝʛ. ʥʦʤʝʨ ʅʀʆʂʊʈ ɸɸɸɸ-ɸ17-117021310202-6. 
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ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʙʠʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʩʯʣʝʥʝʥʠʷ ʙʝʨʨʠʘʩ-ʚʘʣʘʥʞʠʥʩʢʠʭ ʦʪʣʦʞʝʥʠʡ 

ɼʘʛʝʩʪʘʥʘ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʦ ʩʠʭ ʧʦʨ ʦʩʪʘʝʪʩʷ ʦʪʢʨʳʪʳʤ ʚʦʧʨʦʩ ʦ ʛʨʘʥʠʮʝ ʚʝʨʭʥʝʡ ʶʨʳ ʠ ʥʠʞʥʝʛʦ ʤʝʣʘ, 

ʥʝʪ ʷʩʥʦʩʪʠ ʚ ʚʳʜʝʣʝʥʠʠ ʙʝʨʨʠʘʩʘ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʷʨʫʩʘ ʠ ʢʘʢʦʚ ʦʙʲʝʤ ʦʪʣʦʞʝʥʠʡ ʙʝʨʨʠʘʩʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ɼʘʛʝʩʪʘʥʘ. ʇʨʠʯʠʥʦʡ ʪʘʢʦʡ ʥʝʷʩʥʦʩʪʠ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʷʚʣʷʶʪʩʷ ʝʜʠʥʠʯʥʳʝ, ʨʝʜʢʠʝ, ʘ ʯʘʱʝ ʦʪʩʫʪʩʪʚʠʝ ʦʢʘʤʝʥʝ-

ʣʦʩʪʝʡ ʬʘʫʥʳ ʚ ʨʘʟʨʝʟʘʭ. ʅʝʦʙʭʦʜʠʤʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʥʝʧʨʝʨʳʚʥʳʭ ʨʘʟʨʝʟʦʚ ʧʦʛʨʘʥʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ 

ʪʠʪʦʥʘ - ʙʝʨʨʠʘʩʘ ʜʣʷ ʨʝʰʝʥʠʷ ʚʦʧʨʦʩʘ ʦ ʧʦʣʦʞʝʥʠʠ ʛʨʘʥʠʮʳ ʤʝʞʜʫ ʶʨʦʡ ʠ ʤʝʣʦʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʠʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʝ ʨʘʩʯʣʝʥʝʥʠʝ, ʩʪʨʘʪʠʛʨʘʬʠʷ, ʜʦʣʦʤʠʪʠʟʠʨʦʚʘʥʥʳʝ ʠʟʚʝʩʪʥʷʢʠ, ʬʘʫ-

ʥʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, ʙʠʦʥʦʤʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʙʘʩʩʝʡʥʦʚ, ʤʠʢʨʦʬʘʫʥʠʩʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. 
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The article discusses the issues of biostratigraphic subdivision of the Berriasian-Valanginian deposits of Dagestan; 

it should be noted that the question of the boundary between the Upper Jurassic and the Lower Cretaceous is still open, 

there is no clarity in the identification of the Berriasian as an independent stage and what is the volume of Berriasian de-

posits on the territory of Dagestan. The reason for this ambiguity is primarily the single, rare, and more often the absence 

of fauna fossils in the sections. Additional study of continuous sections of the Tithonian - Berriasian boundary deposits is 

necessary to resolve the issue of the position of the boundary between the Jurassic and Cretaceous. 

Keywords: biostratigraphic subdivision, stratigraphy, dolomitized limestones, faunistic analysis, bionomic condi-

tions of the basins, microfaunistic studies. 

 

ɺʚʝʜʝʥʠʝ: ɹʝʨʨʠʘʩʩʢʠʡ ʷʨʫʩ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥ - ʥʘ ʂʘʚʢʘʟʝ ʠ ʚ ʩʦʩʝʜʥʠʭ ʨʝʛʠʦʥʘʭ ʚ 

ɻʦʨʥʦʤ ʂʨʳʤʫ ʠ ʄʘʥʛʳʰʣʘʢʝ. ɹʝʨʨʠʘʩʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʠʟʚʝʩʪʥʳ ʚ ʄʝʢʩʠʢʝ, ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ 

ʶʛʘ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʳ, ʚ ʩʪʨʘʥʘʭ ʉʝʚʝʨʥʦʡ ɸʬʨʠʢʠ, ɻʠʤʘʣʘʷʭ. ʈʘʟʨʘʙʦʪʢʘ ʝʜʠʥʦʡ ʟʦʥʘʣʴʥʦʡ 

ʰʢʘʣʳ ʙʝʨʨʠʘʩʘ ʜʣʷ ʥʘʜʦʙʣʘʩʪʠ ʊʝʪʠʩ ʚ ʵʪʦʡ ʩʚʷʟʠ ʚʩʝʛʜʘ ʧʨʝʜʩʪʘʚʣʷʣʘʩʴ ʯʨʝʟʚʳʯʘʡʥʦ ʘʢʪʫ-

ʘʣʴʥʦʡ ʟʘʜʘʯʝʡ. 

ɺʦʧʨʦʩ ʦ ʧʦʣʦʞʝʥʠʠ ʛʨʘʥʠʮʳ ʤʝʞʜʫ ʶʨʦʡ ʠ ʤʝʣʦʤ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʜʠʩʢʫʩ-

ʩʠʦʥʥʳʭ ʚ ʩʪʨʘʪʠʛʨʘʬʠʠ ʤʝʟʦʟʦʷ, ʯʪʦ ʩʚʷʟʘʥʦ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʩ ʪʝʤ, ʯʪʦ ʜʦ ʩʠʭ ʧʦʨ ʜʣʷ 

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʡ ʰʢʘʣʳ ʥʝ ʚʳʙʨʘʥ ʵʪʘʣʦʥ ʨʘʟʨʝʟʘ ʚʝʨʭʥʝʛʦ ʷʨʫʩʘ ʶʨʩʢʦʡ 

ʩʠʩʪʝʤʳ. ʉʫʱʝʩʪʚʫʶʪ ʚʘʨʠʘʥʪʳ ʜʚʫʭ- ʠ ʪʨʝʭʯʣʝʥʥʦʛʦ ʜʝʣʝʥʠʷ ʙʝʨʨʠʘʩʘ, ʘ ʪʘʢʞʝ ʚʘʨʠʘʥʪ, ʧʨʠ 

ʢʦʪʦʨʦʤ ʷʨʫʩ ʥʝ ʜʝʣʠʪʩʷ ʥʘ ʧʦʜʲʷʨʫʩʳ. ɺ ʧʦʩʣʝʜʥʝʡ ʩʭʝʤʝ ʟʦʥʘʣʴʥʦʛʦ ʨʘʩʯʣʝʥʝʥʠʷ ʙʝʨʨʠʘʩʘ, 

ʧʨʠʥʷʪʦʡ ʜʣʷ ʥʘʜʦʙʣʘʩʪʠ ʊʝʪʠʩ, ʧʨʝʜʣʦʞʝʥʦ ʪʨʝʭʯʣʝʥʥʦʝ ʜʝʣʝʥʠʝ ʷʨʫʩʘ (Reboulet et al., 2011). 

ʊʠʪʦʥʩʢʠʡ ʷʨʫʩ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʣʷ ʥʘʜʦʙʣʘʩʪʠ ʊʝʪʠʩ, ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʥʝ ʠʤʝʝʪ ʩʪʨʘʪʦ-

ʪʠʧʘ ʠ ʦʙʱʝʧʨʠʥʷʪʦʛʦ ʟʦʥʘʣʴʥʦʛʦ ʜʝʣʝʥʠʷ (11).  

ʇʝʨʚʳʝ ʩʚʝʜʝʥʠʷ ʧʦ ʩʪʨʘʪʠʛʨʘʬʠʠ ʥʠʞʥʝʤʝʣʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ɼʘʛʝʩʪʘʥʘ ʠʤʝʶʪʩʷ ʚ ʨʘʙʦ-

ʪʘʭ ɻ.ɸʙʠʭʘ (Abich, 1851,1859,1862,1899). ʄʝʣʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʦʥ ʧʦʜʨʘʟʜʝʣʷʣ ʥʘ 3 ʯʘʩʪʠ: 1 ï 

ʥʠʞʥʝʤʝʣʦʚʘʷ (ʚʝʩʴ ʥʝʦʢʦʤ), 2 ï ʩʨʝʜʥʝʤʝʣʦʚʘʷ (ʦʪʣʦʞʝʥʠʷ ʘʧʪʘ ʠ ʘʣʴʙʘ) ʠ 3 ï ʚʝʨʭʥʝʤʝʣʦʚʘʷ 

(ʧʦʨʦʜʳ ʚʝʨʭʥʝʛʦ ʤʝʣʘ). ɹʦʛʘʪʘʷ ʢʦʣʣʝʢʮʠʷ, ʩʦʙʨʘʥʥʘʷ ʠʤ, ʙʳʣʘ ʠʟʫʯʝʥʘ ʠ ʦʧʠʩʘʥʘ ɼ.ɸʥʪʫʣʘ 

(Anthula, 1899), ʫʪʦʯʥʠʚʰʠʤ ʩʭʝʤʫ ɻ.ɸʙʠʭʘ. ʂ.ʀ. ɹʦʛʜʘʥʦʚʠʯ (1901) ʧʨʦʚʦʜʠʣ ʤʘʨʰʨʫʪʥʳʝ ʠʩ-
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ʩʣʝʜʦʚʘʥʠʷ ʚ ʶʛʦ-ʚʦʩʪʦʯʥʦʤ ɼʘʛʝʩʪʘʥʝ ʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ ɸʟʝʨʙʘʡʜʞʘʥʝ. ʂʦʣʣʝʢʮʠʷ ʠʩʢʦʧʘ-

ʝʤʦʡ ʬʘʫʥʳ, ʩʦʙʨʘʥʥʦʡ ʠʤ, ʙʳʣʘ ʠʟʫʯʝʥʘ ʠ ʦʧʠʩʘʥʘ ɺ.ʇ.ʈʝʥʛʘʨʪʝʥʦʤ, ʯʪʦ ʜʘʣʦ ʚʦʟʤʦʞʥʦʩʪʴ 

ʙʦʣʝʝ ʦʧʨʝʜʝʣʝʥʥʦ ʚʳʩʢʘʟʘʪʴʩʷ ʦ ʚʦʟʨʘʩʪʝ ʚʤʝʱʘʶʱʠʭ ʝʝ ʧʦʨʦʜ.  ɼʦ ɺʝʣʠʢʦʡ ʆʢʪʷʙʨʴʩʢʦʡ ʩʦ-

ʮʠʘʣʠʩʪʠʯʝʩʢʦʡ ʨʝʚʦʣʶʮʠʠ ʚ ɼʘʛʝʩʪʘʥʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʝʣʠʩʴ ʦʜʥʦʩʪʦʨʦʥʥʝ ʠ ʩʭʝʤʘʪʠʯʥʦ, ʠ 

ʣʠʰʴ ʧʦʩʣʝ ʨʝʚʦʣʶʮʠʠ ʰʠʨʦʢʦ ʨʘʟʚʝʨʥʫʣʠʩʴ ʧʣʘʥʦʚʳʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʚʷʟʘʥ-

ʥʳʝ ʩ ʚʳʷʚʣʝʥʠʝʤ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʨʝʩʧʫʙʣʠʢʠ (1). 

ɺ 1923 ʛ. ɺ.ʇ. ʈʝʥʛʘʨʪʝʥ ʚʝʜʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʨʘʡʦʥʘʭ ʎʝʥʪʨʘʣʴʥʦʛʦ ɼʘʛʝʩʪʘʥʘ, ʠ ʚ ʨʘ-

ʙʦʪʝ ʟʘ 1927ʛ. ʧʨʠʚʦʜʠʪ ʩʭʝʤʫ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʩʯʣʝʥʝʥʠʷ ʥʠʞʥʝʤʝʣʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʩ 

ʬʘʫʥʠʩʪʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʷʨʫʩʦʚ, ʧʦʜʴʷʨʫʩʦʚ ʠ ʟʦʥ. ɺ 1961 ʛ. ʈʝʥʛʘʨʪʝʥ ɺ.ʇ. ʦʧʫʙʣʠ-

ʢʦʚʘʣ ʨʘʙʦʪʫ çʆʧʦʨʥʳʝ ʨʘʟʨʝʟʳ ʥʠʞʥʝʤʝʣʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ɼʘʛʝʩʪʘʥʘè, ʚ ʢʦʪʦʨʦʡ ʧʨʠʚʦʜʠʪ 

ʦʧʠʩʘʥʠʝ ʨʘʟʨʝʟʦʚ ʩ ʧʦʜʨʦʙʥʦʡ ʬʘʫʥʠʩʪʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ (2). 

ɺ 1962 ʛ. ʊ.ɸ.ʄʦʨʜʚʠʣʢʦ ʠʟʜʘʝʪ ʤʦʥʦʛʨʘʬʠʶ çʅʠʞʥʝʤʝʣʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʉʝʚʝʨʥʦʛʦ 

ʂʘʚʢʘʟʘ ʠ ʇʨʝʜʢʘʚʢʘʟʴʷè, ʛʜʝ ʜʝʪʘʣʴʥʦ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʩʪʨʘʪʠʛʨʘʬʠʠ, ʧʨʠʚʝʜʝʥʳ 

ʢʦʥʢʨʝʪʥʳʝ ʨʘʟʨʝʟʳ ʩ ʧʦʩʣʦʡʥʦʡ ʬʘʫʥʠʩʪʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʬʘʫʥʠʩʪʠʯʝ-

ʩʢʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʦ ʦʙʦʩʥʦʚʘʥʠʝ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʠ ʧʨʦʠʟʚʝʜʝʥʘ ʢʦʨʨʝʣʷʮʠʷ, ʚʳʜʝʣʝʥ-

ʥʳʭ ʬʘʫʥʠʩʪʠʯʝʩʢʠʭ ʩʣʦʝʚ, ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʪʨʫʢʪʫʨʥʦ-ʬʘʮʠʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʟʨʝʟʦʚ ʠ 

ʚ ʟʘʢʣʶʯʠʪʝʣʴʥʦʡ ʯʘʩʪʠ ʨʘʙʦʪʳ ʧʨʠʚʦʜʷʪʩʷ 2 ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʝ ʩʭʝʤʳ ʥʠʞʥʝʛʦ ʤʝʣʘ ʩʝʚʝʨʦ-

ʟʘʧʘʜʥʳʭ, ʮʝʥʪʨʘʣʴʥʳʭ ʠ ʶʛʦ-ʚʦʩʪʦʯʥʳʭ ʨʘʡʦʥʦʚ ʉʝʚʝʨʥʦʛʦ ʂʘʚʢʘʟʘ ʠ ʇʨʝʜʢʘʚʢʘʟʴʷ (3). 

ʈʘʩʯʣʝʥʝʥʠʝʤ ʥʠʞʥʝʤʝʣʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ɼʘʛʝʩʪʘʥʘ ʧʦ ʤʠʢʨʦʬʘʫʥʝ ʥʘʯʘʣʠ ʟʘʥʠʤʘʪʴʩʷ ʚ 

ʩʚʷʟʠ ʩ ʧʦʩʪʘʥʦʚʢʦʡ ʧʨʦʙʣʝʤʳ ʠʭ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ. ɼʞʘʬʘʨʦʚ ɼ.ʀ., ɸʛʘʣʘʨʦʚʘ ɼ.ɸ.(1949) 

ʧʦʩʝʪʠʣʠ ɼʘʛʝʩʪʘʥ, ʩʥʷʣʠ ʥʝʩʢʦʣʴʢʦ ʨʘʟʨʝʟʦʚ ʠ ʚ ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʦʡ ʯʘʩʪʠ ʩʚʦʝʡ ʨʘʙʦʪʳ ʧʦ 

ʶʛʦ-ʚʦʩʪʦʯʥʦʤʫ ɸʟʝʨʙʘʡʜʞʘʥʫ ʦʥʠ ʦʧʠʩʘʣʠ ʥʝʢʦʪʦʨʳʝ ʚʠʜʳ ʬʦʨʘʤʠʥʠʬʝʨ ʠʟ ʥʠʞʥʝʛʦ ʤʝʣʘ 

ɼʘʛʝʩʪʘʥʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ. 

ʅʘʯʠʥʘʷ ʩ 1958 ʛ. ʚ ʧʝʯʘʪʠ ʧʦʷʚʣʷʶʪʩʷ ʩʪʘʪʴʠ ʉʘʤʳʰʢʠʥʦʡ ʂ.ɻ. ʧʦ ʠʟʫʯʝʥʠʶ ʩʪʨʘʪʠʛʨʘ-

ʬʠʠ ʠ ʤʠʢʨʦʬʘʫʥʳ ʥʠʞʥʝʤʝʣʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ɼʘʛʝʩʪʘʥʘ, ʧʨʠʚʝʜʝʥʘ ʩʭʝʤʘ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʛʦ 

ʨʘʩʯʣʝʥʝʥʠʷ ʥʠʞʥʝʤʝʣʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ɼʘʛʝʩʪʘʥʘ ʥʘ ʦʩʥʦʚʘʥʠʠ ʠʟʫʯʝʥʠʷ ʬʦʨʘʤʠʥʠʬʝʨ. ɺ 

ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʨʘʙʦʪʘʭ ʜʘʥ ʘʥʘʣʠʟ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʬʦʨʘʤʠʥʠʬʝʨ, ʦʧʠʩʘʥʠʝ 

ʥʦʚʳʭ ʚʠʜʦʚ, ʠʟʣʦʞʝʥʘ ʩʪʨʘʪʠʛʨʘʬʠʷ ʥʠʞʥʝʛʦ ʤʝʣʘ ʧʦ ʠʟʫʯʝʥʥʳʤ ʢʦʤʧʣʝʢʩʘʤ ʬʦʨʘʤʠʥʠʬʝʨ, 

ʫʚʷʟʘʥʥʳʭ ʩ ʤʠʢʨʦʬʘʫʥʠʩʪʠʯʝʩʢʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ, ʦʩʚʝʱʝʥʳ ʚʦʧʨʦʩʳ ʦ ʙʠʦʥʦʤʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʷʭ ʙʘʩʩʝʡʥʦʚ ɼʘʛʝʩʪʘʥʘ ʚ ʥʠʞʥʝʤʝʣʦʚʫʶ ʵʧʦʭʫ. ʂʨʦʤʝ ʝʩʪʝʩʪʚʝʥʥʳʭ ʦʙʥʘʞʝʥʠʡ ʙʳʣʠ 

ʠʟʫʯʝʥʳ ʪʘʢʞʝ ʠ ʨʘʟʨʝʟʳ ʩʢʚʘʞʠʥ. ʆʩʦʙʝʥʥʦ ʭʦʨʦʰʠʡ ʤʘʪʝʨʠʘʣ ʙʳʣ ʧʦʣʫʯʝʥ ʧʦ ʨʘʟʨʝʟʘʤ 14 

ʩʢʚʘʞʠʥ ʥʝʬʪʝʧʨʦʤʳʩʣʦʚʦʡ ʧʣʦʱʘʜʠ ɼʫʟʣʘʢ. ɺ ʨʘʙʦʪʝ ʟʘ 1963 ʛ. ʉʘʤʳʰʢʠʥʦʡ ʂ.ɻ. ʧʨʠʚʝʜʝʥʘ 

ʩʭʝʤʘ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʩʯʣʝʥʝʥʠʷ ʥʠʞʥʝʤʝʣʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ɼʘʛʝʩʪʘʥʘ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʠʟʫʯʝʥʠʷ ʬʦʨʘʤʠʥʠʬʝʨ. ɺʳʜʝʣʝʥʦ 8 ʟʦʥ ʠ 6 ʧʦʜʟʦʥ (4). 

ɿʘʢʘʥʯʠʚʘʷ ʢʨʘʪʢʠʡ ʦʙʟʦʨ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʛʦ ʠʟʫʯʝʥʠʷ ʥʠʞʥʝʤʝʣʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ɼʘʛʝ-

ʩʪʘʥʘ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʦ ʩʠʭ ʧʦʨ ʦʩʪʘʝʪʩʷ ʦʪʢʨʳʪʳʤ ʚʦʧʨʦʩ ʦ ʛʨʘʥʠʮʝ ʚʝʨʭʥʝʡ ʶʨʳ ʠ 

ʥʠʞʥʝʛʦ ʤʝʣʘ, ʥʝʪ ʷʩʥʦʩʪʠ ʦ ʚʳʜʝʣʝʥʠʠ ʙʝʨʨʠʘʩʘ, ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʷʨʫʩʘ, ʠ ʢʘʢʦʚ ʦʙʲʝʤ 

ʦʪʣʦʞʝʥʠʡ ʙʝʨʨʠʘʩʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɼʘʛʝʩʪʘʥʘ. ʇʨʠʯʠʥʦʡ ʪʘʢʦʡ ʥʝʷʩʥʦʩʪʠ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 

ʷʚʣʷʶʪʩʷ ʝʜʠʥʠʯʥʳʝ, ʨʝʜʢʠʝ, ʘ ʯʘʱʝ ʦʪʩʫʪʩʪʚʠʝ ʦʢʘʤʝʥʝʣʦʩʪʝʡ ʬʘʫʥʳ ʚ ʨʘʟʨʝʟʘʭ. 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ: ʅʘ ʪʝʨʨʠʪʦʨʠʠ ɼʘʛʝʩʪʘʥʘ ʙʝʨʨʠʘʩʢʠʝ ʦʪʣʦʞʝʥʠʷ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʝʨʘʚʥʦʤʝʨʥʦ. ʅʘʠʙʦʣʴʰʠʝ ʤʦʱʥʦʩʪʠ ʠʭ ï ʦʪ 60 ʜʦ 113 ʤ ï ʠʟʚʝʩʪʥʳ ʚ ʨʘʟʨʝ-

ʟʘʭ ʫ ʩʝʣ. ʏʠʨʢʘʪʘ, ɸʨʘʢʘʥʳ, ɻʝʨʛʝʙʠʣʴ. ʉʝʠʜʢʝʥʪ, ʥʘʠʤʝʥʴʰʠʝ ï ʦʪ 20 ʜʦ 25 ï ʥʘʙʣʶʜʘʶʪʩʷ ʫ 

ʩʝʣ. ɿʫʙʫʪʣʴ ʠ ʚ ʨʘʟʨʝʟʝ ɻʫʥʠʙʩʢʦʡ ʩʠʥʢʣʠʥʘʣʠ. ʆʪʩʫʪʩʪʚʫʶʪ ʵʪʠ ʦʪʣʦʞʝʥʠʷ ʚ ʨʘʟʨʝʟʝ ʫ ʩʝʣ. 

ʎʫʜʘʭʘʨ, ʚ ʧʨʝʜʝʣʘʭ ʄʫʛʨʠʥʩʢʦʡ ʘʥʪʠʢʣʠʥʘʣʴʥʦʡ ʟʦʥʳ ï ʫ ʩʝʣ. ɹʫʨʜʝʢʠ, ɺʘʥʘʰʘʤʘʭʠ, ʄʘʜʞʘ-

ʣʠʩ. ɺ ʣʠʪʦʣʦʛʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʦʥʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʜʦʣʦʤʠʪʘʤʠ ʠ ʜʦʣʦʤʠʪʠ-

ʟʠʨʦʚʘʥʥʳʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ ʩ ʧʨʦʩʣʦʷʤʠ ʛʠʧʩʘ. ɺʳʰʝ ʧʦʷʚʣʷʶʪʩʷ ʧʘʯʢʠ ʧʝʣʠʪʦʤʦʨʬʥʳʭ ʠʟ-

ʚʝʩʪʥʷʢʦʚ ʩ ʦʢʨʝʤʥʝʥʥʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ. ɺʝʨʭʥʠʝ ʩʣʦʠ ʙʝʨʨʠʘʩ-ʚʘʣʘʥʞʠʥʘ ʚ ʙʦʣʴʰʠʥʩʪʚʝ 

ʨʘʟʨʝʟʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʨʛʘʥʦʛʝʥʥʦ-ʦʦʣʠʪʦʚʳʤʠ ʠ ʦʨʛʘʥʦʛʝʥʥʦ-ʦʙʣʦʤʦʯʥʳʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ ʩ 

ʤʘʣʦʤʦʱʥʳʤʠ ʧʨʦʩʣʦʷʤʠ ʛʣʠʥ ʠ ʘʣʝʚʨʦʣʠʪʦʚ.   
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ɺ ʩʝʚʝʨʥʳʭ ʨʘʟʨʝʟʘʭ ɼʘʛʝʩʪʘʥʘ, ʠʤʝʶʱʠʭ ʥʘʠʙʦʣʴʰʠʝ ʤʦʱʥʦʩʪʠ, ʥʘʙʣʶʜʘʝʪʩʷ ʩʦʛʣʘʩʥʦʝ 

ʟʘʣʝʛʘʥʠʝ ʧʦʨʦʜ ʙʝʨʨʠʘʩ-ʚʘʣʘʥʞʠʥʘ ʥʘ ʧʦʜʩʪʠʣʘʶʱʠʭ ʦʪʣʦʞʝʥʠʷʭ ʚʝʨʭʥʝʡ ʶʨʳ. ɺ ʶʞʥʳʭ 

ʨʘʟʨʝʟʘʭ ʧʦ ʨʨ.ʎʤʫʨʯʘʡ ʠ ʂʫʨʘʭʯʘʡ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʩʦʛʣʘʩʥʦʝ ʟʘʣʝʛʘʥʠʝ ʵʪʠʭ ʧʦʨʦʜ ʥʘ ʘʣʝʚʨʦ-

ʣʠʪʘʭ ʠ ʘʨʛʠʣʣʠʪʘʭ ʩʨʝʜʥʝʛʦ ʢʝʣʣʦʚʝʷ. ɺ ʨʘʟʨʝʟʘʭ ʫ ʩ. ɻʝʨʛʠ ʙʝʨʨʠʘʩ- ʚʘʣʘʥʞʠʥ ʩ ʢʦʥʛʣʦʤʝʨʘ-

ʪʘʤʠ ʚ ʦʩʥʦʚʘʥʠʠ ʥʝʩʦʛʣʘʩʥʦ ʟʘʣʝʛʘʝʪ ʥʘ ʙʘʪʩʢʠʭ ʦʪʣʦʞʝʥʠʷʭ ʩʨʝʜʥʝʡ ʶʨʳ.  

ɺ ʣʠʪʦʣʦʛʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʚ ʦʩʥʦʚʥʦʤ ʦʥʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʜʦʣʦʤʠʪʘʤʠ 

ʠ ʜʦʣʦʤʠʪʠʟʠʨʦʚʘʥʥʳʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ ʧʘʣʝʚʦ-ʩʝʨʳʤʠ, ʠʥʦʛʜʘ ʩ ʤʘʣʦʤʦʱʥʳʤʠ ʚ 2-5 ʩʤ ʨʝʜ-

ʢʠʤʠ ʧʝʩʯʘʥʠʩʪʳʤʠ ʠ ʤʝʨʛʝʣʠʩʪʳʤʠ ʧʨʦʩʣʦʷʤʠ, ʚ ʨʘʟʨʝʟʝ ʫ ʩ.ɹʦʪʣʠʭ ʵʪʠ ʧʨʦʩʣʦʠ ʫʚʝʣʠʯʠʚʘ-

ʶʪʩʷ ʜʦ 10-15 ʩʤ. ɺʳʰʝ ʧʦ ʨʘʟʨʝʟʫ ʚʩʪʨʝʯʘʶʪʩʷ ʧʘʯʢʠ ʧʝʣʠʪʦʤʦʨʬʥʳʭ ʠʟʚʝʩʪʥʷʢʦʚ ʩ ʦʢʨʝʤ-

ʥʝʥʥʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ, ʚʝʨʭʥʠʝ ʩʣʦʠ ʙʝʨʨʠʘʩ-ʚʘʣʘʥʞʠʥʘ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʨʘʟʨʝʟʦʚ ʧʨʝʜʩʪʘʚ-

ʣʝʥʳ ʦʨʛʘʥʦʛʝʥʥʦ-ʦʦʣʠʪʦʚʳʤʠ ʠ ʦʨʛʘʥʦʛʝʥʥʦ-ʦʙʣʦʤʦʯʥʳʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ ʩ ʨʝʜʢʠʤʠ ʤʘʣʦ-

ʤʦʱʥʳʤʠ ʧʨʦʩʣʦʷʤʠ ʛʣʠʥ. ʀʩʢʣʶʯʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ ʨʘʟʨʝʟ ʫ ʩ.ʍʫʯʥʠ, ʛʜʝ ʙʝʨʨʠʘʩ-ʚʘʣʘʥʞʠʥ 

ʧʨʝʜʩʪʘʚʣʝʥ ʩʣʘʙʦ ʩʮʝʤʝʥʪʠʨʦʚʘʥʥʳʤʠ ʟʝʣʝʥʦʚʘʪʳʤʠ ʧʝʩʯʘʥʠʢʘʤʠ ʩ ʢʦʥʛʣʦʤʝʨʘʪʦʤ ʚ ʦʩʥʦʚʘ-

ʥʠʠ. ɽʩʣʠ ʩʫʜʠʪʴ ʧʦ ʣʠʪʦʣʦʛʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʠ ʧʦ ʧʦʣʦʞʝʥʠʶ ʵʪʦʛʦ ʨʘʟʨʝʟʘ ʩ ʩʦʩʝʜʥʠʤʠ ʨʘʟ-

ʨʝʟʘʤʠ, ʪʦ ʵʪʫ ʧʘʯʢʫ ʩʢʦʨʝʝ ʚʩʝʛʦ ʤʦʞʥʦ ʙʳʣʦ ʦʪʥʝʩʪʠ ʢ ʛʦʪʝʨʠʚʩʢʦʤʫ ʷʨʫʩʫ. ʆʜʥʘʢʦ ʥʘʭʦʜʢʘ 

Cardium inornatum Orb. ï ʚʘʣʘʥʞʠʥʩʢʦʛʦ ʚʠʜʘ, ʫʢʘʟʳʚʘʝʪ ʥʘ ʠʩʢʣʶʯʝʥʠʝ ʚ ʣʠʪʦʣʦʛʠʯʝʩʢʦʡ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʝ ʙʝʨʨʠʘʩ-ʚʘʣʘʥʞʠʥʩʢʦʛʦ ʷʨʫʩʘ. ɺ ʨʘʟʨʝʟʘʭ ʉʝʚʝʨʥʦʛʦ ɼʘʛʝʩʪʘʥʘ ʚ ʦʩʥʦʚʘʥʠʠ ʜʦ-

ʣʦʤʠʪʠʟʠʨʦʚʘʥʥʳʭ ʠʟʚʝʩʪʥʷʢʦʚ ʠ ʜʦʣʦʤʠʪʦʚ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʪʦʣʱʘ ʙʨʝʢʯʠʨʦʚʘʥʥʳʭ ʠʟʚʝʩʪ-

ʥʷʢʦʚ. ʇʦʩʣʝʜʥʠʝ ʦʪʥʦʩʠʣʠʩʴ ʢ ʪʠʪʦʥʫ ʚʝʨʭʥʝʡ ʶʨʳ. ʆʜʥʘʢʦ, ʥʘʡʜʝʥʥʳʝ ʦʩʪʘʪʢʠ ʧʝʣʝʮʠʧʦʜ ʠ 

ʘʤʤʦʥʠʪʦʚ ʠʟ ʛʨʫʧʧ Berriasella subrichteri Ret. ʠ B.cortasori Kill . ʚ ʜʦʣʦʤʠʪʘʭ, ʟʘʣʝʛʘʶʱʠʭ ʚ ʦʩ-

ʥʦʚʘʥʠʠ ʵʪʦʡ ʙʨʝʢʯʠʨʦʚʘʥʥʦʡ ʪʦʣʱʠ (5),  ʜʘʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʩʤʦʪʨʝʪʴ ʛʨʘʥʠʮʫ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʠʷ ʙʝʨʨʠʘʩ-ʚʘʣʘʥʞʠʥʘ ʠ ʨʘʩʰʠʨʠʪʴ ʦʙʲʝʤ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʷʨʫʩʘ. ɺ ʩʝʚʝʨʥʳʭ ʨʘʟʨʝ-

ʟʘʭ ɼʘʛʝʩʪʘʥʘ ʵʪʠ ʦʪʣʦʞʝʥʠʷ ʙʝʟ ʧʨʠʟʥʘʢʦʚ ʥʝʩʦʛʣʘʩʠʷ ʟʘʣʝʛʘʶʪ ʥʘ ʥʠʞʝʣʝʞʘʱʠʭ ʦʪʣʦʞʝʥʠʷʭ 

ʪʠʪʦʥʘ ʚʝʨʭʥʝʡ ʶʨʳ (ʩ.ʩ.ʏʠʨʢʘʪʘ, ɸʨʘʢʘʥʳ, ɻʝʨʛʝʙʠʣʴ, ʨ.ʂʘʨʘ-ʂʦʡʩʫ). ʊʦʛʜʘ ʢʘʢ ʚ ʶʞʥʳʭ ʨʘʡ-

ʦʥʘʭ ɼʘʛʝʩʪʘʥʘ ʚ ʨʘʟʨʝʟʘʭ ʫ ʩ.ʩ. ɸʣʠʢʝʥʪ, ʉʝʠʜʢʝʥʪ ʧʦ ʨ.ʨ. ʎʤʫʨ-ʯʘʡ ʠ ʂʫʨʘʭ-ʯʘʡ ʥʘʙʣʶʜʘʝʪʩʷ 

ʥʝʩʦʛʣʘʩʥʦʝ ʟʘʣʝʛʘʥʠʝ ʧʦʨʦʜ ʙʝʨʨʠʘʩ-ʚʘʣʘʥʞʠʥʩʢʦʛʦ ʷʨʫʩʘ ʥʘ ʘʣʝʚʨʦʣʠʪʘʭ ʠ ʛʣʠʥʘʭ ʩʨʝʜʥʝʛʦ 

ʢʝʣʣʦʚʝʷ ʩ ʬʘʫʥʦʡ Phaladomya subexultata Kas., Ceratomya calloviensis Kas., C.cf. cailoviesis Kas. 

ɺ ʨʘʟʨʝʟʝ ʫ ʩ.ʍʫʯʥʠ ʙʝʨʨʠʘʩ-ʚʘʣʘʥʞʠʥ ʩ ʢʦʥʛʣʦʤʝʨʘʪʦʤ ʚ ʦʩʥʦʚʘʥʠʠ ʥʝʩʦʛʣʘʩʥʦ ʟʘʣʝʛʘʝʪ 

ʥʘ ʙʘʡʦʩʩʢʠʭ ʦʪʣʦʞʝʥʠʷʭ ʩʨʝʜʥʝʡ ʶʨʳ. ʋ ʩ.ɻʝʨʛʠ ʵʪʦʪ ʷʨʫʩ ʪʘʢʞʝ ʩ ʫʛʣʦʚʳʤ ʥʝʩʦʛʣʘʩʠʝʤ ʟʘʣʝ-

ʛʘʝʪ ʥʘ ʙʘʡʦʩ-ʙʘʪʩʢʠʭ ʦʪʣʦʞʝʥʠʷʭ ʩʨʝʜʥʝʡ ʶʨʳ. 

ʉʦʛʣʘʩʥʦ ʠʤʝʶʱʠʭʩʷ ʬʘʫʥʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʩʫʱʝʩʪʚʫʝʪ ʩʣʝʜʫʶʱʝʝ ʤʥʝʥʠʝ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʧʦʣʥʦʪʳ ʙʝʨʨʠʘʩ-ʚʘʣʘʥʞʠʥʩʢʦʛʦ ʨʘʟʨʝʟʘ ʚ ɼʘʛʝʩʪʘʥʝ. 

ʉʘʤʳʝ ʥʠʞʥʠʝ ʩʣʦʠ ʙʝʨʨʠʘʩ-ʚʘʣʘʥʞʠʥʘ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʫ ʩ.ɻʝʨʛʝʙʠʣʴ ʧʦ ʨ.ʂʘʨʘ-ʂʦʡʩʫ 

ʩʣʝʜʫʶʱʠʤʠ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʬʘʫʥʳ: Nuculana cf.scapha Orb., Grammatodom sp., Trigonia quer-

assinovi Mordv., ʦʪʧʝʯʘʪʢʠ Trigonia loewinscn-lessingi Renng., Trigonia sp. ex gr. çduplicataè, Pro-

tocardis. ʆʩʪʘʪʢʠ ʧʝʣʝʮʠʧʦʜ ʠ ʘʤʤʦʥʠʪʳ Beriassella subrichteri Ret. ʀ B. cortasori Kill ., ʥʘʡʜʝʥ-

ʥʳʝ ʥʘ ʶʛʦ-ʟʘʧʘʜʥʦʤ ʢʨʳʣʝ ɻʝʨʛʝʙʠʣʴʩʢʦʡ ʘʥʪʠʢʣʠʥʘʣʠ ʚ ʜʦʣʦʤʠʪʘʭ, ʧʦʜʩʪʠʣʘʶʱʠʭ ʙʨʝʢʯʠ-

ʨʦʚʘʥʥʫʶ ʠʟʚʝʩʪʥʷʢʦʚʫʶ ʪʦʣʱʫ, ʧʦʟʚʦʣʠʣʠ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʧʨʠʩʫʪʩʪʚʠʠ ʥʠʞʥʝʛʦ ʚʘʣʘʥʞʠʥʘ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɼʘʛʝʩʪʘʥʘ. ʊʝʤ ʥʝ ʤʝʥʝ, ʦʪʩʫʪʩʪʚʠʝ ʜʦʩʪʘʪʦʯʥʦʛʦ ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘ-

ʣʘ ʥʝ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʝʩʪʠ ʯʝʪʢʫʶ ʛʨʘʥʠʮʫ ʤʝʞʜʫ ʙʝʨʨʠʘʩʦʤ ʠ ʥʠʞʥʠʤ ʚʘʣʘʥʞʠʥʦʤ. ʄʠʢʨʦʬʘ-

ʫʥʘ ʚ ʦʪʣʦʞʝʥʠʷʭ ʙʝʨʨʠʘʩ-ʚʘʣʘʥʞʠʥʩʢʦʛʦ ʷʨʫʩʘ ʦʪʩʫʪʩʪʚʫʝʪ ʚʦ ʚʩʝʭ ʠʟʫʯʘʝʤʳʭ ʥʘʤʠ ʨʘʟʨʝʟʘʭ. 

ʌʦʨʘʤʠʥʠʬʝʨʳ ï ʦʙʠʪʘʪʝʣʠ ʙʘʩʩʝʡʥʦʚ ʩ ʥʦʨʤʘʣʴʥʦʡ ʤʦʨʩʢʦʡ ʩʦʣʝʥʦʩʪʴʶ ʥʝ ʤʦʛʣʠ ʩʫʱʝʩʪʚʦ-

ʚʘʪʴ ʚ ʙʘʩʩʝʡʥʘʭ ʩ ʧʦʚʳʰʝʥʥʳʤ ʩʦʣʝʚʳʤ ʨʝʞʠʤʦʤ, ʢʦʪʦʨʳʡ ʠʤʝʣ ʤʝʩʪʦ ʚ ʥʘʯʘʣʝ ʙʝʨʨʠʘʩ-

ʚʘʣʘʥʞʠʥʩʢʦʛʦ ʚʨʝʤʝʥʠ. 

ʉʨʝʜʥʝ-ʚʘʣʘʥʞʠʥʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʬʘʫʥʠʩʪʠʯʝʩʢʠ ʚʧʝʨʚʳʝ ʦʙʦʩʥʦʚʘʥʳ ɺ.ʇ.ʈʝʥʛʘʨʪʝʥʦʤ 

(1927) ʚ ʨʘʡʦʥʝ ʭʨʝʙʪʘ ʃʝʩ ʫ ʩʝʣ.ɹʫʪʨʠ, ʛʜʝ ʠʭ ʤʦʱʥʦʩʪʴ ʨʘʚʥʘ 69 ʤ. ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʠʟʚʝʩʪʥʷ-

ʢʦʚ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʧʝʩʯʘʥʠʩʪʳʝ ʜʝʪʨʠʪʫʩʦʚʳʝ ʠʟʚʝʩʪʥʷʢʠ ʩ ʬʘʫʥʦʡ: Harpagodes desori Pict. 

Et Camp., Natica alaudiensis Math., Pecten cottaldi Orb., Requensis sp. (aff. R.eurystoma Pict. Et 

Camp.), Rhynchonella multiformis Roemer, Terebratula sp. ʠ To[aster granosus Orb., ʫʢʘʟʳʚʘʶʱʠʭ 



ʀʩʘʝʚʘ ʅ.ɸ.  
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ʥʘ ʚʝʨʭʥʝʚʘʣʘʥʞʠʥʩʢʠʡ ʚʦʟʨʘʩʪ ʚʢʣʶʯʘʶʱʠʭ ʠʭ ʦʪʣʦʞʝʥʠʡ.  ʉʨʝʜʥʝ-ʚʘʣʘʥʞʠʥʩʢʠʡ ʚʦʟʨʘʩʪ 

ʧʦʜʪʚʝʨʞʜʝʥ ʠ ʥʘʭʦʜʢʘʤʠ ʤʠʢʨʦʬʘʫʥʳ ʚ ʨʘʟʨʝʟʘʭ ʧʦ ʨ.ʎʤʫʨʯʘʡ ʫ ʩ.ʩ.ɸʣʠʢʝʥʪ ʠ ʉʝʠʜʢʝʥʪ, ʫ 

ʩ.ʩ.ɹʦʪʣʠʭ ʠ ɻʝʨʛʠ. ɺ ʨʘʟʨʝʟʝ ʧʦ ʨ.ʎʤʫʨʯʘʡ ʤʦʱʥʦʩʪʴ ʩʨʝʜʥʝʛʦ ʠ ʚʝʨʭʥʝʛʦ ʚʘʣʘʥʞʠʥʘ ʦʧʨʝʜʝ-

ʣʝʥʘ ʚ 60 ʤ. ɿʘʣʝʛʘʝʪ ʦʥ ʥʝʩʦʛʣʘʩʥʦ ʥʘ ʘʣʝʚʨʦʣʠʪʘʭ ʠ ʛʣʠʥʘʭ ʩʨʝʜʥʝʛʦ ʢʝʣʣʦʚʝʷ. ʅʠʞʥʠʝ ʩʣʦʠ 

ʝʛʦ ʩ ʛʘʣʴʢʦʡ ʚ ʦʩʥʦʚʘʥʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʦʣʦʤʠʪʠʟʠʨʦʚʘʥʥʳʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ, ʯʝʨʝʜʫʶʱʠʤʠʩʷ 

ʩ ʪʦʥʢʠʤʠ ʧʨʦʩʣʦʷʤʠ ʠʟʚʝʩʪʢʦʚʠʩʪʳʭ ʧʝʩʯʘʥʠʢʦʚ, ʚʳʰʝ ʠʜʝʪ ʢʦʩʦʩʣʦʠʩʪʳʡ ʧʝʩʯʘʥʠʩʪʳʡ 

ʦʦʣʠʪʦʚʳʡ ʠʟʚʝʩʪʥʷʢ ʩ ʧʨʦʩʣʦʷʤʠ ʯʝʨʥʳʭ ʛʣʠʥ ʠ ʟʝʣʝʥʦʚʘʪʳʭ ʤʝʨʛʝʣʝʡ, ʚ ʢʨʦʚʣʝ ʨʘʟʨʝʟ ʚʘ-

ʣʘʥʞʠʥʘ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʜʦʣʦʤʠʪʠʟʠʨʦʚʘʥʥʳʤ ʠʟʚʝʩʪʥʷʢʦʤ (6).  

ɺ ʧʦʜʦʰʚʝ ʩʨʝʜʥʝ-ʚʝʨʭʥʝʚʘʣʘʥʞʠʥʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʦʙʥʘʨʫʞʝʥʳ ʩʣʝʜʫʶʱʠʝ ʧʨʝʜʩʪʘʚʠʪʝ-

ʣʠ ʬʦʨʘʤʠʥʠʬʝʨ: Tristix acutangulus (Reuss) ï ʠʟʚʝʩʪʥʘʷ ʬʦʨʤʘ ʠʟ ʚʝʨʭʥʝʛʦ ʚʘʣʘʥʞʠʥʘ ʉʝʚʝʨ-

ʥʦʡ ɻʝʨʤʘʥʠʠ, Trocholina molesta Gorbatchik., ʦʧʠʩʘʥʘ ʠʟ ʚʘʣʘʥʞʠʥʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʂʨʳʤʘ, ʛʜʝ 

ʦʥʘ ʠʤʝʝʪ ʥʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ, ʚ ʛʦʪʝʨʠʚʝ ʵʪʦʪ ʚʠʜ ʚʩʪʨʝʯʘʝʪʩʷ ʢʨʘʡʥʝ ʨʝʜʢʦ. Len-

ticulina subalikentensis subsp. Longa (Samyschk.) ʭʘʨʘʢʪʝʨʥʳʡ ʚʠʜ ʜʣʷ ʩʨʝʜʥʝ-

ʚʝʨʭʥʝʚʘʣʘʥʞʠʥʩʢʠʭ ʠ ʛʦʪʝʨʠʚʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ɼʘʛʝʩʪʘʥʘ, Lenticulina rotulata subsp. munsteri 

(Roemer), L.dampelae Zasp., ʩʚʦʠʤ ʧʨʠʩʫʪʩʪʚʠʝʤ ʧʦʜʪʚʝʨʞʜʘʶʪ ʥʝʦʢʦʤʩʢʠʡ ʚʦʟʨʘʩʪ ʠ ʥʝ ʧʨʦ-

ʪʠʚʦʨʝʯʘʪ ʦʪʥʝʩʝʥʠʶ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʦʪʣʦʞʝʥʠʡ ʢ ʩʨʝʜʥʝ-ʚʝʨʭʥʝʚʘʣʘʥʞʠʥʩʢʦʤʫ ʚʦʟʨʘʩʪʫ. 

ʋ ʩ.ɹʦʪʣʠʭ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʩʨʝʜʥʠʡ ʠ ʚʝʨʭʥʠʡ ʚʘʣʘʥʞʠʥ ʧʨʝʜʩʪʘʚʣʝʥ ʠʟʚʝʩʪʥʷʢʘʤʠ ʧʘʣʝ-

ʚʦ-ʩʝʨʳʤʠ, ʩʨʝʜʥʝʩʣʦʠʩʪʳʤʠ, ʤʦʱʥʦʩʪʴʶ 20 ʤ, ʚʝʨʭʥʷʷ ʯʘʩʪʴ ʤʦʱʥʦʩʪʴʶ 25 ʤ ʠ ʩʣʦʞʝʥʘ ʯʝ-

ʨʝʜʦʚʘʥʠʝʤ ʜʦʣʦʤʠʪʘ ʧʘʣʝʚʦ-ʩʝʨʦʛʦ ʩ ʧʝʩʯʘʥʠʩʪʳʤʠ ʧʨʦʩʣʦʷʤʠ. ʄʠʢʨʦʬʘʫʥʠʩʪʠʯʝʩʢʠʝ ʦʩʪʘʪ-

ʢʠ ʦʙʥʘʨʫʞʝʥʳ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ. ʄʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʦʢʘʟʘʣʠʩʴ 

Trocholina molesta Gorbatchik., ʝʜʠʥʠʯʥʦ ʚʩʪʨʝʯʘʶʪʩʷ Tristix acutangulus (Reuss), ʠʟ ʦʩʪʨʘʢʦʜ 

Protocythere frankei Triebel, ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʬʦʨʤʳ ʧʦʜʪʚʝʨʞʜʘʶʪ ʩʨʝʜʥʝ-ʚʝʨʭʥʝʚʘʣʘʥʞʠʥʩʢʠʡ 

ʚʦʟʨʘʩʪ, ʦʧʨʝʜʝʣʝʥʥʳʡ ɺ.ʇ. ʈʝʥʛʘʨʪʝʥʦʤ ʠ ʊ.ɸ. ʄʦʨʜʚʠʣʢʦ ʥʘ ʦʩʥʦʚʘʥʠʠ ʠʟʫʯʝʥʠʷ ʤʦʣʣʶʩʢʦ-

ʚʦʡ ʬʘʫʥʳ. 

ʉʨʝʜʥʝ-ʚʝʨʭʥʝʚʘʣʘʥʞʠʥʩʢʠʡ ʚʦʟʨʘʩʪ ʤʠʢʨʦʬʘʫʥʠʩʪʠʯʝʩʢʠ ʪʘʢʞʝ ʙʳʣ ʦʙʦʩʥʦʚʘʥ ʚ ʨʘʟʨʝ-

ʟʝ ʫ ʩ.ɻʝʨʛʠ. ɿʜʝʩʴ ʩ ʫʛʣʦʚʳʤ ʥʝʩʦʛʣʘʩʠʝʤ ʥʘ ʧʝʩʯʘʥʠʢʘʭ ʙʘʡʦʩʩ-ʙʘʪʘ ʟʘʣʝʛʘʶʪ ʩʨʝʜʥʝ-

ʚʝʨʭʥʝʚʘʣʘʥʞʠʥʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʧʦʣʦʩʯʘʪʳʤʠ ʧʨʦʩʣʦʷʤʠ ʟʝ-

ʣʝʥʳʭ ʤʝʨʛʝʣʠʩʪʳʭ ʛʣʠʥ (ʄ=2 ʤ), ʚʳʰʝ ʠʜʫʪ ʙʨʝʢʯʠʨʦʚʘʥʥʳʝ ʠʟʚʝʩʪʥʷʢʠ (ʄ=25ʤ), ʧʝʨʝʢʨʳ-

ʚʘʝʤʳʝ ʜʦʣʦʤʠʪʠʟʠʨʦʚʘʥʥʳʤʠ ʠ ʦʨʛʘʥʦʛʝʥʥʦ-ʦʦʣʠʪʦʚʳʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ (ʄ=40 ʤ).  

ʆʙʱʘʷ ʤʦʱʥʦʩʪʴ ʩʨʝʜʥʝʛʦ ʠ ʚʝʨʭʥʝʛʦ ʚʘʣʘʥʞʠʥʘ ʟʜʝʩʴ ʦʧʨʝʜʝʣʝʥʘ ʚ 65 ʤ. ɺ ʚʝʨʭʥʝʡ ʯʘ-

ʩʪʠ ʵʪʦʡ ʪʦʣʱʠ ʚ ʛʣʠʥʠʩʪʳʭ ʧʨʦʩʣʦʷʭ ʦʨʛʘʥʦʛʝʥʥʦ-ʦʦʣʠʪʦʚʳʭ ʠʟʚʝʩʪʥʷʢʦʚ ʠʟʚʣʝʯʝʥʳ ʩʣʝʜʫ-

ʶʱʠʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʬʦʨʘʤʠʥʠʬʝʨ: Trochalina molesta Gorb., Lenticulina secans Reuss, L. irregu-

laris (Samyschk.), Vaginulina rengarteni (Samyschk.). 

 ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʦʩʥʦʚʘʥʠʝ ʙʝʨʨʠʘʩ-ʚʘʣʘʥʞʠʥʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʚ ɼʘʛʝʩʪʘʥʝ ʤʦʞʥʦ ʧʨʦʠʟ-

ʚʦʜʠʪʴ ʥʘ ʦʩʥʦʚʘʥʠʠ ʥʘʣʠʯʠʷ ʩʣʝʜʫʶʱʠʭ ʭʘʨʘʢʪʝʨʥʳʭ ʠʩʢʦʧʘʝʤʳʭ - ʜʣʷ ʙʝʨʨʠʘʩ-ʥʠʞʥʝʛʦ ʚʘ-

ʣʘʥʞʠʥʘ   Trigonia loewinson-lessingi Renng., Trigonia querassimovi Mordv., Nuculana scapha Orb., 

Berriasella subrichteri Ret., B. Cortasori Kill ., ʬʦʨʘʤʠʥʠʬʝʨʳ ʚ ʵʪʦʡ ʙʝʨʨʠʘʩ-ʚʘʣʘʥʞʠʥʩʢʦʛʦ ʨʘʟ-

ʨʝʟʘ ʥʝ ʦʙʥʘʨʫʞʝʥʳ, ʚʦʟʤʦʞʥʦ ʩʫʱʝʩʪʚʦʚʘʚʰʠʝ ʫʩʣʦʚʠʷ ʚʘʣʘʥʞʠʥʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʚ ʥʘʯʘʣʝ ʚʝ-

ʢʘ ʙʳʣʠ ʥʝ ʧʦʜʭʦʜʷʱʠʤʠ ʜʣʷ ʠʭ ʞʠʟʥʠ.  

ʆʪʣʦʞʝʥʠʷ ʩʨʝʜʥʝʛʦ ʠ ʚʝʨʭʥʝʛʦ ʚʘʣʘʥʞʠʥʘ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʥʘʣʠʯʠʝʤ Harpagodes descry 

Pict. et Camp., Natica alaudiensis Math., Pecten cottaldi Orb., Requenia sp.(aff. Eurystoma Pict. et 

Camp.), Rhynchonella multiformis Roemer. Terebratula sp., Texaster granosus Orb., Cardium inor-

natum Orb., Trigonia loewinson-lessingi Renng. 

ʀʟ ʬʦʨʘʤʠʥʠʬʝʨ ʩʨʝʜʥʝ-ʚʝʨʭʥʝʚʘʣʘʥʞʠʥʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʩʣʝʜʫʶʱʠʝ 

ʧʨʝʜʩʪʘʚʠʪʝʣʠ: Trocholina molesta Gorb., Tristix acutangulas (Reuss), Lenticulina calliopsis 

(Reuss), L.rotulata Lam. Subsp. munsteri (Roemer), L.collingnoni Kapitalie et Sigal.,  

L.subalikentensis subsp. longa (Samyschk.), Vaginulina rengarteni Samyschk. ʠ ʜʨ.    

ʀʟ ʦʩʪʨʘʢʦʜ Protocythare frankei Triebel, ʢʨʦʤʝ ʵʪʦʛʦ ʟʜʝʩʴ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʤʰʘʥʢʠ, ʤʠʢ-

ʨʦʩʢʦʧʠʯʝʩʢʠʝ ʛʘʩʪʨʦʧʦʜʳ, ʯʣʝʥʠʢʠ ʢʨʠʥʦʠʜʝʡ, ʠʛʣʳ ʤʦʨʩʢʠʭ ʝʞʝʡ.   



ʊʈʋɼʓ ʀʅʉʊʀʊʋʊɸ ɻɽʆʃʆɻʀʀ ɼɸɻɽʉʊɸʅʉʂʆɻʆ ʅɸʋʏʅʆɻʆ ʎɽʅʊʈɸ ʈɸʅ ˉ 4 (87), 2021 

 

 

72 

ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʬʦʨʘʤʠʥʠʬʝʨʳ ʷʚʣʷʶʪʩʷ ʭʘʨʘʢʪʝʨʥʳʤʠ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʜʣʷ ʧʦʨʦʜ 

ʩʨʝʜʥʝ- ʠ ʚʝʨʭʥʝʚʘʣʘʥʞʠʥʩʢʦʛʦ ʚʦʟʨʘʩʪʘ.  ʅʘ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʭʘʨʘʢʪʝʨʥʳʝ ʚʠʜʳ ʬʦʨʘ-

ʤʠʥʠʬʝʨ ʚʘʣʘʥʞʠʥʘ.  

 

 
 

ʊʘʙʣʠʮʘ 1. 

 

ʆʇʀʉɸʅʀɽ ɺɸʃɸʅɾʀʅʉʂʀʍ ɺʀɼʆɺ ʌʆʈɸʄʀʅʀʌɽʈ 

ʆʪʨʷʜ NODOSARIIDAE EH R EN BERG,1839 

ʉɽʄɽʁʉʊɺʆ NODOSARIIDAE EHRENBERG,1839 

ʇʦʜʩʝʤʝʡʩʪʚʦ Lenticulininae Sigai, 1952 

ʈʦʜ Lenticulina Lamarck, 1804 

ʇʦʜʨʦʜ Astacolus ʄ ʦ n 1f ʦ ʛ t, 1808 

Astacolus longus Samyschkina sp. nov. 

ʊʘʙʣ. I. ʨʠʩ. I a, 6. 

 

ɻʦʣʦʪʠʧ ˉ124. ʄʠʢʨʦʬʘʫʥʠʩʪʠʯʝʩʢʘʷ ʢʦʣʣʝʢʮʠʷ ʀʥʩʪʠʪʫʪʘ ʛʝʦʣʦʛʠʠ ɼʘʛʌɸʅ ʉʉʉʈ ʚʘ-

ʣʘʥʞʠʥʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʫ ʩʝʣ. ɹʦʪʣʠʭ. 



ʀʩʘʝʚʘ ʅ.ɸ.  
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ʆʧʠʩʘʥʠʝ. ʈʘʢʦʚʠʥʘ ʫʜʣʠʥʝʥʥʘʷ, ʧʦʣʫ ʨʘʟʚʝʨʥʫʪʘʷè ʟʘʦʩʪʨʝʥʘ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʠ ʦʢʨʫʛʣʝ-

ʥʘ ʚ ʥʘʯʘʣʴʥʦʡ. ʇʝʨʠʬʝʨʠʯʝʩʢʠʡ ʢʨʘʡ ʩʣʘʙʦ ʚʳʧʫʢʣʳʡ, ʨʦʚʥʳʡ. ʈʘʥʥʠʡ ʦʪʜʝʣ ʠʤʝʝʪ ʩʧʠʨʘʣʴ-

ʥʦ-ʧʣʦʩʢʦʩʪʥʦʝ ʩʪʨʦʝʥʠʝ ʩʦʩʪʦʠʪ ʠʟ 4-5 ʢʘʤʝʨ. ʅʘʯʘʣʴʥʘʷ ʢʘʤʝʨʘ ʤʘʣʝʥʴʢʘʷ, ʦʢʨʫʛʣʘʷ. ʈʘʟʚʝʨ-

ʥʫʪʳʡ ʦʪʜʝʣ ʧʨʝʜʩʪʘʚʣʝʥ 5-6 ʧʦʩʪʝʧʝʥʥʦ ʫʚʝʣʠʯʠʚʘʶʱʠʤʠʩʷ ʚ ʨʘʟʤʝʨʘʭ ʢʘʤʝʨʘʤʠ ʪʨʝʫʛʦʣʴ-

ʥʦʡ ʬʦʨʤʳ, ʉ ʙʦʢʦʚʳʭ ʩʪʦʨʦʥ ʨʘʢʦʚʠʥʘ ʫʤʝʨʝʥʥʦ ʚʟʜʫʪʘʷ ʚ ʥʠʞʥʝʤ ʦʪʜʝʣʝ ʠ ʧʦʩʪʝʧʝʥʥʦ 

ʩʫʞʘʶʱʘʷʩʷ ʢ ʚʝʨʭʥʝʤʫ ʫʩʪʴʝʚʦʤʫ ʢʦʥʮʫ. ʉʝʧʪʘʣʴʥʳʝ ʰʚʳ ʧʨʦʩʪʳʝ, ʣʠʥʝʡʥʳʝ, ʩʣʘʙʦ ʠʟʦʛʥʫ-

ʪʳʝ ʚ ʩʪʦʨʦʥʫè ʧʨʦʪʠʚʦʧʦʣʦʞʥʫʶ ʥʘʚʠʚʘʥʠʶ ʢʘʤʝʨ. 

ʈʘʟʤʝʨʳ ʨʘʢʦʚʠʥʳ: ʜʣʠʥʘ 0,93 ʤʤ. ʰʠʨʠʥʘ ʩʧʠʨʘʣʴʥʦʛʦ ʦʪʜʝʣʘ 0.33 ʤʤ. ʨʘʩʧʨʷʤʣʝʥʥʦʛʦ 

ï 0,27 ʤʤ. ʋʩʪʴʝ ʣʫʯʠʩʪʦʝ, ʨʘʩʧʦʣʦʞʝʥʦ ʚ ʚʝʨʭʥʝʤ ʧʝʨʠʬʝʨʠʯʝʩʢʦʤ ʫʛʣʫ ʧʦʩʣʝʜʥʝʡ ʢʘʤʝʨʳ. 

ʉʪʝʥʢʘ ʠʟʚʝʩʪʢʦʚʠʩʪʘʷ. 

ʄʝʩʪʦʥʘʭʦʞʜʝʥʠʝ. ʕʪʦʪ ʚʠʜ ʦʙʥʘʨʫʞʝʥ ʚ ʚʘʣʘʥʞʠʥʩʢʠʭ ʦʪʣʦʞʝʥʠʷʭ ʫ ʩʝʣ. ɹʦʪʣʠʭ ʠ ʚ 

ʨʘʟʨʝʟʝ ʧʦ ʨ. ʎʤʫʨʯʘʡ. 

 

ʈʦʜ Vaginulina Orbigny,1826 

Vaginalina rengarteni Samʫsʩhkina 

ʊʘʙʣ. 1 ʨʠʩ. 4 a, ʙ. 

 

1958, Vaginulina rengarteni Samyschkina. ʅʦʚʳʝ ʚʠʜʳ ʬʦʨʘʤʠʥʠʬʝʨ ʥʠʞʥʝʤʝʣʦʚʳʭ 

ʦʪʣʦʞʝʥʠʡ ɼʘʛʝʩʪʘʥʘ. ʊʨ. ɻʝʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ, ʪ. I. ɸʢʘʜʝʤʠʷ ʥʘʫʢ ʉʉʉʈ. ɼʘʛʝʩʪʘʥʩʢʠʡ 

ʬʠʣʠʘʣ, ʪʘʙʣ. Ið4 ʘ. ʙ, ʩʪʨ. 92. 

ʆʨʠʛʠʥʘʣ 199. ʄʠʢʨʦʬʘʫʥʥʩʪʠʯʝʩʢʘʷ ʢʦʣʣʝʢʮʠʷ ʀʥʩʪʠʪʫʪʘ ʛʝʦʣʦʛʠʠ ɼʘʛʌɸʅ ʉʉʉʈ, ʚʘ-

ʣʘʥʞʠʥʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʫ ʩʝʣ. ɻʝʨʛʠ. 

ʆʧʠʩʘʥʠʝ. ʈʘʢʦʚʠʥʘ ʧʦʣʫʨʘʟʚʝʨʥʫʪʘʷ, ʫʜʣʠʥʝʥʥʘʷ, ʩ ʙʦʢʦʚʳʭ ʩʪʦʨʦʥ ʫʧʣʦʱʝʥʘ. ʅʘʯʘʣʴ-

ʥʳʡ ʦʪʜʝʣ ʦʢʨʫʛʣʳʡ ʠ ʩʫʞʝʥ, ʚʝʨʭʥʠʡ ʧʦʩʪʝʧʝʥʥʦ ʨʘʩʰʠʨʷʶʱʠʡʩʷ. ʉʧʠʥʥʦʡ ʢʨʘʡ ʫ ʚʟʨʦʩʣʳʭ 

ʦʩʦʙʝʡ ʧʨʷʤʦʡ ʠʣʠ ʩʣʘʙʦ ʚʳʧʫʢʣʳʡ, ʠʥʦʛʜʘ ʩ ʧʝʨʝʞʠʤʘʤʠ ʚ ʤʝʩʪʘʭ ʧʝʨʝʩʝʯʝʥʠʷ ʩʝʧʪʘʣʴʥʳʭ 

ʰʚʦʚ. ɺʥʫʪʨʝʥʥʠʡ ʢʨʘʡ ʢʦʨʦʯʝ ʧʝʨʠʬʝʨʠʯʝʩʢʦʛʦ, ʧʨʷʤʦʡ ʠʣʠ ʩʣʘʙʦ ʚʦʛʥʫʪʳʡ. ʈʘʢʦʚʠʥʘ ʩʦʩʪʦ-

ʠʪ ʠʟ 4 ʢʘʤʝʨ, ʠʟ ʥʠʭ ʥʘʯʘʣʴʥʘʷ ʢʨʫʛʣʘʷ ʠʣʠ ʦʚʘʣʴʥʘʷ, ʜʠʘʤʝʪʨʦʤ 0,09X0,09 ʤʤ ʠʣʠ 0,09ʍ0,12 

ʤʤ; ʧʦʩʣʝʜʫʶʱʠʝ ʢʘʤʝʨʳ, ʧʦʩʪʝʧʝʥʥʦ ʫʚʝʣʠʯʠʚʘʷʩʴ ʚ ʨʘʟʤʝʨʘʭ, ʠʤʝʶʪ ʪʨʝʫʛʦʣʴʥʫʶ ʬʦʨʤʫ. 

ʉʝʧʪʘʣʴʥʳʝ ʰʚʳ ʩʣʘʙʦ ʠʟʦʛʥʫʪʳ ʠ ʩʣʝʛʢʘ ʫʛʣʫʙʣʝʥʳ. 

ʈʘʟʤʝʨʳ ʨʘʢʦʚʠʥʳ: ʜʣʠʥʘ 0,39-1,14 ʤʳ, ʰʠʨʠʥʘ 0,21-1151 ʤʤ, ʥʘʠʙʦʣʴʰʘʷ ʪʦʣʱʠʥʘ 0,24 

ʤʤ. ʋʩʪʴʝ ʣʫʯʠʩʪʦʝ, ʨʘʩʧʦʣʦʞʝʥʦ ʚ ʚʝʨʭʥʝʤ ʧʝʨʠʬʝʨʠʯʝʩʢʦʤ ʫʛʣʫ ʧʦʩʣʝʜʥʝʡ ʢʘʤʝʨʳ. ʉʪʝʥʢʘ 

ʥʝ ʠʟʚʝʩʪʢʦʚʠʩʪʘʷ. 

ʄʝʩʪʦʥʘʭʦʞʜʝʥʠʝ. ʕʪʦʪ ʚʠʜ ʦʙʥʘʨʫʞʝʥ ʚ ʚʘʣʘʥʞʠʥʩʢʠʭ ʦʪʣʦʞʝʥʠʷʭ ʫ ʩʝʣ. ɻʝʨʛʠ. ɺʧʝʨ-

ʚʳʝ ʦʙʥʘʨʫʞʝʥ ʠ ʦʧʠʩʘʥ ʠʟ ʛʦʪʝʨʠʚʩʢʥʭ ʦʪʣʦʞʝʥʠʡ ɼʘʛʝʩʪʘʥʘ. 

 

ʈʦʜ Marginulina Orbigny, 1826 

Marginulina pyramidalis (ʂʦʩh)  

ʊʘʙʣ. 1, ʨʠʩ. 5 

 

1851. Nodosaria pyramidalis Koch, Hilsthon, S. 173, ʊʘ I. 24, Fig. 8. 

1863. Dentalina inepta Reuss, Hils u. Gaull. S. 40, Taf. 2, Fig. 13. 

1933. Marginulina cosiata Kasanzcv (ʧʦʧ Batsch). 

ʄʘʪʝʨʠʘʣʳ ʢ ʧʦʟʥʘʥʠʶ ʬʦʨʘʤʠʥʠʬʝʨ ʥʝʦʢʦʤʘ ʠ ʶʨʳ ʕʤʙʝʥʩʢʦʛʦ ʨʘʡʦʥʘ. ʊʨ. ʅɻʈʀ. ʉʝʨ. 

ɺ, ʚʳʧ. 56. 

1951. Marginulina pyramidalis (Koch). Bartenstein H. et Brand E. Mikropaleontologische Un-

tersuchungen zur Stratigraphie des nordwesl-deutschen Valendis. S. 307, Taf. 9, Fig. 221ð223. 

ʆʨʠʛʠʥʘʣ 128. ʄʠʢʨʦʬʘʫʥʠʩʪʠʯʝʩʢʘʷ ʢʦʣʣʝʢʮʠʷ ʀʥʩʪʠʪʫʪʘ ʛʝʦʣʦʛʠʠ ɼʘʛʌɸʅ ʉʉʉʈ, ʚʘ-

ʣʘʥʞʠʥʩʢʥʝ ʦʪʣʦʞʝʥʠʷ ʫ ʩʝʣ. ɹʦʪʣʠʭ. 
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ʆʧʠʩʘʥʠʝ. ʈʘʢʦʚʠʥʘ ʧʦʣʫʨʘʟʚʝʨʥʫʪʘʷ, ʚʳʪʷʥʫʪʘʷ. ɺ ʥʘʯʘʣʴʥʦʤ ʦʪʜʝʣʝ ʩʫʞʝʥʥʘʷ, ʚ ʢʦʥʝʯ-

ʥʦʤ - ʧʦʩʪʝʧʝʥʥʦ ʨʘʩʰʠʨʷʶʱʘʷʩʷ, ʚʟʜʫʪʘʷ ʩ ʙʦʢʦʚʳʭ ʩʪʦʨʦʥ. ɺʩʝʛʦ ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʙ ʢʘʤʝʨ, ʠʟ 

ʢʦʪʦʨʳʭ ʥʘʯʘʣʴʥʘð̫ ʤʘʣʝʥʴʢʘʷ, ʦʢʨʫʛʣʘʷ, ʧʦʩʣʝʜʫʶʱʠʝ - ʥʠʟʢʠʝ, ʰʠʨʦʢʠʝ, ʯʝʪʳʨʝʭʫʛʦʣʴʥʦʡ 

ʬʦʨʤʳ, ʧʦʩʪʝʧʝʥʥʦ ʚʦʟʨʘʩʪʘʶʱʠʝ ʚ ʨʘʟʤʝʨʘʭ. ʇʦʩʣʝʜʥʷʷ ʢʘʤʝʨʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠ-

ʤʠ ʨʝʟʢʦ ʚʦʟʨʘʩʪʘʝʪ ʠ ʧʦ ʬʦʨʤʝ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʦʢʨʫʛʣʦʡ. ʉʝʧʪʘʣʴʥʳʝ ʰʚʳ - ʩʣʘʙʦ ʫʛʣʫʙʣʝʥ-

ʥʳʝ, ʚ ʚʠʜʝ ʧʝʨʝʞʠʤʦʚ. ʇʦʚʝʨʭʥʦʩʪʴ ʨʘʢʦʚʠʥʳ ʧʦʢʨʳʪʘ ʧʨʦʜʦʣʴʥʳʤʠ ʨʝʙʨʳʰʢʘʤʠ. ʉʪʝʥʢʘ ʠʟ-

ʚʝʩʪʢʦʚʠʩʪʘʷ. ʋʩʪʴʝ ʣʫʯʠʩʪʦʝ, ʨʘʩʧʦʣʦʞʝʥʦ ʥʘ ʩʣʘʙʦ ʚʳʪʷʥʫʪʦʤ ʢʦʥʮʝ ʚ ʚʝʨʭʥʝʤ ʧʝʨʠʬʝʨʠʯʝ-

ʩʢʦʤ ʫʛʣʫ ʧʦʩʣʝʜʥʝʡ ʢʘʤʝʨʳ. 

ʈʘʟʤʝʨʳ ʨʘʢʦʚʠʥʳ: ʜʣʠʥʘ 0.80 ʤʤ, ʥʘʠʙʦʣʴʰʘʷ ʪʦʣʱʠʥʘ 0.24 ʤʤ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ. ɺ ʉʝʚʝʨʥʦʡ ɽʚʨʦʧʝ ʠʟʚʝʩʪʝʥ, ʥʘʯʠʥʘʷ ʩ ʚʘʣʘʥʞʠʥʘ ʧʦ ʘʣʴʙ,  ʚ ʕʤʙʝʥ-

ʩʢʦʤ ʨʘʡʦʥʝ ʚ ʥʝʦʢʦʤʝ, ʚ ɼʘʛʝʩʪʘʥʝ ʦʙʥʘʨʫʞʝʥ ʚ ʦʪʣʦʞʝʥʠʷʭ ʚʘʣʘʥʞʠʥʩʢʦʛʦ ʷʨʫʩʘ. 

 

ʈʦʜ Tristix ʄ a cf a dyen, 1941 

Tristix acutangujus Reuss 

ʊʘʙʣ. I. ʨʠʩ. 3 ʘ, ʙ. 

 

1863. Rhabdogonium aeutangulus Reuss, Hils u. Gault, S. 55, Taf. 4, Fig. 14.    

1951. Irislix aeutangulus Reuss. Bartenstein H., Brand E. Mikropaleontologische Unter-

suchungen zur Stratigraphie des nordwestdeutschen Valendis. Taf. 10, Fig. 257ð261. 

1948. Tristix acutangulum Reuss ðTen Dam, Foraminifera from the Middle Neocomian of the 

Netherlands. Journ. Pal., vol. 22, N 2, pi. 32, fig. 9, 10. 

ʆʨʠʛʠʥʘʣ 162. ʄʠʢʨʦʬʘʫʥʠʩʪʠʯʝʩʢʘʷ ʢʦʣʣʝʢʮʠʷ ʀʥʩʪʠʪʫʪʘ ʛʝʦʣʦʛʠʠ ɼʘʛʌɸʅ ʉʉʉʈ, ʚʘ-

ʣʘʥʞʠʥʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʫ ʩʝʣ. ɹʦʪʣʠʭ. 

ʆʧʠʩʘʥʠʝ. ʈʘʢʦʚʠʥʘ ʦʜʥʦʦʩʥʘʷ, ʪʨʝʭʛʨʘʥʥʘʷ, ʧʨʦʜʦʣʛʦʚʘʪʘʷ. ʂʘʤʝʨʳ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʦʜʠʥ 

ʨʷʜ ʧʦ ʧʨʷʤʦʡ. ɺʩʝʛʦ ʠʭ ʥʘʩʯʠʪʳʚʘʝʪʩʷ 7-8, ʠʟ ʥʠʭ ʥʘʯʘʣʴʥʘʷ ʥʝʙʦʣʴʰʘʷ, ʦʢʨʫʛʣʘʷ, ʧʦʩʣʝʜʫʶ-

ʱʠʝ ʪʨʝʭʛʨʘʥʥʳʝ, ʧʦʩʪʝʧʝʥʥʦ ʚʦʟʨʘʩʪʘʶʪ ʧʦ ʨʘʟʤʝʨʫ; ʫ ʥʝʢʦʪʦʨʳʭ ʬʦʨʤ, ʥʘʯʠʥʘʷ ʧʦʯʪʠ ʩ ʩʝ-

ʨʝʜʠʥʳ ʨʘʢʦʚʠʥʳ, ʚʝʣʠʯʠʥʘ ʢʘʤʝʨʳ ʥʝ ʠʟʤʝʥʷʝʪʩʷ. ʇʝʨʠʬʝʨʠʯʝʩʢʠʝ ʢʦʥʮʳ ʢʘʤʝʨ, ʩʣʠʚʘʷʩʴ, 

ʦʙʨʘʟʫʶʪ ʪʦʥʢʠʝ ʨʝʙʨʘ. ɻʨʘʥʠ, ʟʘʢʣʶʯʝʥʥʳʝ ʤʝʞʜʫ ʨʝʙʨʘʤʠ, ʩʣʝʛʢʘ ʚʦʛʥʫʪʳ ʚʥʫʪʨʴ. 

ʈʘʟʤʝʨʳ ʨʘʢʦʚʠʥʳ: ʜʣʠʥʘ 0,57-0,72 ʤʤ, ʰʠʨʠʥʘ 0,21-0,24 ʤʤ. ʋʩʪʴʝ ʪʝʨʤʠʥʘʣʴʥʦʝ, ʣʫʯʠ-

ʩʪʦʝ. ʉʪʝʥʢʘ ʠʟʚʝʩʪʢʦʚʠʩʪʘʷ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ. ɺ ʉʝʚʝʨʥʦʡ ɽʚʨʦʧʝ ʠʟʚʝʩʪʝʥ ʩ ʚʘʣʘʥʞʠʥʘ ʧʦ ʘʣʴʙ, ʚ ʅʠʜʝʨʣʘʥʜʘʭ ʭʘ-

ʨʘʢʪʝʨʝʥ ʜʣʷ ʘʣʴʙʘ, ʚ ɼʘʛʝʩʪʘʥʝ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʚʘʣʘʥʞʠʥʝ ʠ ʛʦʪʝʨʠʚʝ. 

 

ʉɽʄɽʁʉʊɺʆ SPRILLlNlDAE  REUSS. 1861. 

ʈʦʜ Trocholina ʈʘʘ1zʦw, 1922. 

Troʩholma molesta Gorbatchi k. 

ʊʘʙʣ. I, ʨʠʩ. 2 ʘ, ʙ, ʚ. 

 

1959. Trocholina molesta Gorbatchik. ʅʦʚʳʝ ʚʠʜʳ ʬʦʨʘʤʠʥʠʬʝʨ ʠʟ ʥʠʞʥʝʛʦ ʤʝʣʘ ʂʨʳʤʘ ʠ 

ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʛʦ ʂʘʚʢʘʟʘ. ʇʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʡ ʞʫʨʥʘʣ ˉ 1, ʩʪʨ. 80, ʪʘʙʣ. IV, ʨʠʩ. 1, 2. 

ʆʨʠʛʠʥʘʣ 123. ʄʠʢʨʦʬʘʫʥʠʩʪʠʯʝʩʢʘʷ ʢʦʣʣʝʢʮʠʷ ʀʥʩʪʠʪʫʪʘ ʛʝʦʣʦʛʠʠ ɼʘʛʌɸʅ ʉʉʉʈ. ɺʘ-

ʣʘʥʞʠʥʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʫ ʩʝʣ. ɹʦʪʣʠʭ. 

ʆʧʠʩʘʥʠʝ. ʈʘʢʦʚʠʥʘ ʠʤʝʝʪ ʬʦʨʤʫ ʥʝʚʳʩʦʢʦʛʦ ʢʦʥʫʩʘ. ʉʦʩʪʦʠʪ ʠʟ 2 ʢʘʤʝʨ, ʥʘʯʘʣʴʥʦʡ 

ʦʢʨʫʛʣʦʡ ʠ ʪʨʫʙʯʘʪʦʡ, ʯʘʩʪʠʯʥʦ ʧʦʜʨʘʟʜʝʣʝʥʥʦʡ. ʊʨʫʙʯʘʪʘʷ ʢʘʤʝʨʘ ʩʦʩʪʘʚʣʷʝʪ ʯʝʪʳʨʝ-ʩʝʤʴ 

ʥʠʩʭʦʜʷʱʠʭ ʦʙʦʨʦʪʦʚ ʩʧʠʨʘʣʠ. ʊʦʣʱʠʥʘ ʵʪʦʡ ʢʘʤʝʨʳ ʧʦʩʪʦʷʥʥʘ ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ ʩʧʠʨʘʣʠ. 

ɺʥʫʪʨʝʥʥʠʡ ʢʨʘʡ ʢʘʤʝʨʳ ʧʦʩʣʝʜʥʝʛʦ ʦʙʦʨʦʪʘ ʟʫʙʯʘʪʳʡ. ɺʥʫʪʨʝʥʥʷʷ ʧʦʣʦʩʪʴ ʢʦʥʫʩʘ ʩ ʙʨʶʰ-

ʥʦʡ ʩʪʦʨʦʥʳ ʨʘʢʦʚʠʥʳ ʟʘʧʦʣʥʝʥʘ ʩʪʦʣʙʠʢʘʤʠ, ʩʦʩʪʦʷʱʠʤʠ ʠʟ ʠʟʚʝʩʪʢʦʚʠʩʪʦʛʦ ʚʝʱʝʩʪʚʘ, ʦʙʨʘ-

ʟʫʶʱʠʤʠ ʙʫʛʦʨʯʘʪʫʶ ʧʦʚʝʨʭʥʦʩʪʴ. ʂʦʣʠʯʝʩʪʚʦ ʩʪʦʣʙʠʢʦʚ ð ʦʪ 7 ʜʦ 18. 



ʀʩʘʝʚʘ ʅ.ɸ.  

ɹʀʆʉʊʈɸʊʀɻʈɸʌʀʏɽʉʂʆɽ ʈɸʉʏʃɽʅɽʅʀɽ ɹɽʈʈʀɸʉ-ɺɸʃɸʅɾʀʅʉʂʀʍ ʆʊʃʆɾɽʅʀʁ ɼɸɻɽʉʊɸʅɸ  
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ʈʘʟʤʝʨʳ ʨʘʢʦʚʠʥʳ: ʜʠʘʤʝʪʨ ʧʦʩʣʝʜʥʝʛʦ oʙʦʨʦʪʘ ʩʧʠʨʘʣʠ 0,33-0,36 ʤʤ, ʚʳʩʦʪʘ 0,12-0,15 

ʤʤ. ʋʩʪʴʝʤ ʩʣʫʞʠʪ ʦʪʢʨʳʪʳʡ ʢʦʥʝʮ ʪʨʫʙʢʠ. ʉʪʝʥʢʘ ʠʟʚʝʩʪʢʦʚʠʩʪʘʷ, ʰʝʨʦʭʦʚʘʪʘʷ. 

ʀʟʤʝʥʯʠʚʦʩʪʴ. ʆʩʦʙʠ ʜʘʥʥʦʛʦ ʚʠʜʘ ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʨʘʟʤʝʨʘʤʠ ʨʘʢʦʚʠʥʳ, ʢʦ-

ʣʠʯʝʩʪʚʦʤ ʦʙʦʨʦʪʦʚ ʩʧʠʨʘʣʠ, ʩʪʝʧʝʥʴʶ ʚʳʧʫʢʣʦʩʪʠ ʨʘʢʦʚʠʥʳ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ. ɺ ʚʘʣʘʥʞʠʥʝ ʂʨʳʤʘ ʠ ɼʘʛʝʩʪʘʥʘ. 

 

ʆʪʨʷʜ TEXTULARIIDA  

 

ʉɽʄɽʁʉʊɺʆ TEXTULARHDAE ORBIGNY. 1846 

ʈʦʜ Paleotextularia Sʩhubʝʛt, 1920 

Paleotextularia valanginiami Samyschkina sp. Nov 

ʊʘʙʣ. I. ʨʠʩ. 6 ʘ, ʙ, ʚ ʠ  7 ʘ, ʙ 

 

ɻʦʣʦʪʠʧ ˉ 198 ʄʠʢʨʦʬʘʫʥʠʩʪʠʯʝʩʢʘʷ ʢʦʣʣʝʢʮʠʠ ʀʥʩʪʠʪʫʪʘ ʛʝʦʣʦʛʠʠ ɼʘʛʌɸʅ ʉʉʉʈ, 

ʚʘʣʘʥʞʥʥʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʫ ʩʝʣ. ɻʝʨʛʠ. 

ʆʧʠʩʘʥʠʝ. ʈʘʢʦʚʠʥʘ ʜʚʫʭʨʷʜʥʘʷ, ʩʫʞʝʥʥʘʷ ʚ ʥʠʞʥʝʤ ʦʪʜʝʣʝ ʠ ʧʦʩʪʝʧʝʥʥʦ ʨʘʩʰʠʨʷʶʱʘʷ-

ʩʷ ʚ ʚʝʨʭʥʝʤ; ʉ ʙʦʢʦʚʳʭ ʩʪʦʨʦʥ ʫʤʝʨʝʥʥʦ ʚʟʜʫʪʘʷ ʠʣʠ ʧʦʯʪʠ ʫʧʣʦʱʝʥʥʘʷ. ɺ ʢʘʞʜʦʤ ʨʷʜʫ ʧʦ 6-

7 ʢʘʤʝʨ, ʧʦʩʪʝʧʝʥʥʦ ʫʚʝʣʠʯʠʚʘʶʱʠʭʩʷ ʚ ʨʘʟʤʝʨʘʭ ʦʪ ʥʘʯʘʣʴʥʦʛʦ ʢ ʧʝʨʠʬʝʨʠʯʝʩʢʦʤʫ ʢʦʥʮʫ, 

ʉʝʧʪʘʣʴʥʳʝ ʰʚʳ ʧʦʚʝʨʭʥʦʩʪʥʳʝ, ʩ ʙʦʢʦʚʳʭ ʩʪʦʨʦʥ ʩʣʘʙʦ ʫʛʣʫʙʣʝʥʥʳʝ. 

ʈʘʟʤʝʨʳ ʨʘʢʦʚʠʥʳ: ʜʣʠʥʘ 0,42-0,54 ʤʤ, ʰʠʨʠʥʘ 0.30-0,33 ʤʤ, ʪʦʣʱʠʥʘ 0,12-0,24 ʤʤ. 

ʉʪʝʥʢʘ ʘʛʛʣʶʪʠʥʠʨʦʚʘʥʥʘʷ, ʫʩʪʴʝ ʱʝʣʝʚʠʜʥʦʝ, ʨʘʩʧʦʣʦʞʝʥʦ ʫ ʚʥʫʪʨʝʥʥʝʛʦ ʢʨʘʷ ʧʦʩʣʝʜʥʝʡ ʢʘ-

ʤʝʨʳ. 

ʄʝʩʪʦʥʘʭʦʞʜʝʥʠʝ. ʕʪʦʪ ʚʠʜ ʦʙʥʘʨʫʞʝʥ ʚ ʚʘʣʘʥʞʠʥʩʢʠʭ ʦʪʣʦʞʝʥʠʷʭ ʫ ʩʝʣ. ɻʝʨʛʠ. 

 

ʉʪʘʪʴʷ ʧʦʜʛʦʪʦʚʣʝʥʘ ʚ ʨʘʤʢʘʭ ʚʳʧʦʣʥʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ʀɻ ɼʌʀʎ ʈɸʅ ʧʦ 

ʪʝʤʝ ʅʀʈ ʈʝʛ. ʥʦʤʝʨ ʅʀʆʂʊʈ ɸɸɸɸ-ɸ17-117021310202-6. 
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The characteristics of the mineral waters of Dagestan are given in connection with their medicinal properties, as 

well as their use in the balneology of the republic. 
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ʄʠʥʝʨʘʣʴʥʳʝ ʚʦʜʳ ï ʵʪʦ ʧʨʠʨʦʜʥʳʝ ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʧʦʚʳʰʝʥʥʳʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʠʣʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʦʙʣʘʜʘ-

ʶʱʠʝ ʦʧʨʝʜʝʣʝʥʥʳʤ ʭʠʤʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʠ ʚʩʣʝʜʩʪʚʠʝ 

ʵʪʦʛʦ ʦʢʘʟʳʚʘʶʱʠʝ ʣʝʯʝʙʥʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ [2]. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 13273-88, ʢ ʤʠʥʝʨʘʣʴʥʳʤ ʧʠʪʴʝʚʳʤ ʚʦʜʘʤ ʦʪʥʦʩʷʪʩʷ ʚʦʜʳ ʩ ʦʙ-

ʱʝʡ ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ ʥʝ ʤʝʥʝʝ 1 ʛ/ʣ ʠʣʠ ʧʨʠ ʤʝʥʴʰʝʡ ʤʠʥʝʨʘʣʠʟʘʮʠʠ, ʩʦʜʝʨʞʘʱʠʝ ʙʠʦʣʦʛʠʯʝ-

ʩʢʠ ʘʢʪʠʚʥʳʝ ʤʠʢʨʦʢʦʤʧʦʥʝʥʪʳ ʚ ʢʦʣʠʯʝʩʪʚʝ ʥʝ ʥʠʞʝ ʙʘʣʴʥʝʦʣʦʛʠʯʝʩʢʠʭ ʥʦʨʤ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʨʦʜʥʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʪʘʨʝʡʰʠʭ ʤʝʪʦʜʦʚ ʣʝʯʝ-

ʥʠʷ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʟʘʙʦʣʝʚʘʥʠʡ. ɼʘʛʝʩʪʘʥ, ʚ ʩʠʣʫ ʝʛʦ ʛʝʦʣʦʛʦ-ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ, ʦʙʣʘ-

ʜʘʝʪ ʙʦʣʴʰʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʤʠʥʝʨʘʣʴʥʳʭ ʣʝʯʝʙʥʳʭ ʚʦʜ: ʨʘʟʚʝʜʘʥʦ 26 ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʣʝʯʝʙ-

ʥʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʚ ʦʩʥʦʚʥʦʤ, ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦʛʦ ʥʘʪʨʠʝʚʦʛʦ ʩʦʩʪʘʚʘ ʙʝʟ ʩʧʝ-

ʮʠʬʠʯʝʩʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ï 15, ʘ ʪʘʢʞʝ ʡʦʜʦ-ʙʨʦʤʥʳʭ ï 8 ʠ ʩʝʨʦʚʦʜʦʨʦʜʥʳʭ ï 3.  

ɺʩʝʛʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɼʘʛʝʩʪʘʥʘ ʚʳʷʚʣʝʥʦ ʠ ʜʝʪʘʣʴʥʦ ʠʩʩʣʝʜʦʚʘʥʦ 300 ʠʩʪʦʯʥʠʢʦʚ ʠ ʥʝ-

ʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʣʝʯʝʙʥʳʭ ʠ ʣʝʯʝʙʥʦ-ʩʪʦʣʦʚʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ, ʧʦʣʥʦʩʪʴʶ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ɻʆʉʊʫ çɺʦʜʘ ʤʠʥʝʨʘʣʴʥʘʷè. ʅʘ ʙʘʟʝ ʠʭ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʨʷʜ ʩʘʥʘʪʦʨʥʦ-

ʙʘʣʴʥʝʦʣʦʛʠʯʝʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ ʤʝʩʪʥʦʛʦ ʟʥʘʯʝʥʠʷ ʠ ʟʘʚʦʜʦʚ ʨʦʟʣʠʚʘ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ. ɺ 

ʯʘʩʪʥʦʩʪʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʩʧʦʣʴʟʫʶʪʩʷ 5 ʩʢʚʘʞʠʥ ʄʘʭʘʯʢʘʣʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ ʧʦ 

ʦʜʥʦʡ-ʜʚʝ ʩʢʚʘʞʠʥʝ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʊʘʣʛʠ, ʂʘʷʢʝʥʪ ʠ ʈʳʯʘʣʩʫ. ʇʨʠ ʵʪʦʤ ʦʜʥʦ ʪʦʣʴʢʦ ʄʘʭʘʯ-

ʢʘʣʠʥʩʢʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʦʙʣʘʜʘʝʪ 8 ʪʠʧʘʤʠ ʩʪʦʣʦʚʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ [3]. 

ʊʝʨʨʠʪʦʨʠʘʣʴʥʘʷ ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ ʪʠʧʦʚ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ ʪʘʢʞʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʪʨʫʢʪʫʨ-

ʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʟʦʥʘʣʴʥʦʩʪʴʶ ɼʘʛʝʩʪʘʥʘ. ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ ʤʠʥʝʨʘʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʨʘʩʧʦʣʦ-

ʞʝʥʘ ʚ ʨʘʡʦʥʘʭ ɻʦʨʥʦʛʦ ʠ ʇʨʝʜʛʦʨʥʦʛʦ ɼʘʛʝʩʪʘʥʘ, ʘ ʪʘʢʞʝ ʚ ʧʦʣʦʩʝ ʇʨʠʤʦʨʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ 

[4,5]. ɺ ʮʝʣʦʤ, ʚ ʛʦʨʥʦʡ ʯʘʩʪʠ ʧʨʝʦʙʣʘʜʘʶʪ ʩʣʘʙʦ- ʠ ʩʨʝʜʥʝʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʝ ʚʦʜʳ ʩʣʦʞʥʦʛʦ 

ʩʦʩʪʘʚʘ, ʯʘʩʪʦ ʩʫʣʴʬʘʪʥʳʝ ʩ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʠʣʠ ʠʭ ʦʪʩʫʪʩʪʚʠʝʤ. ɺ ʮʝʥ-

ʪʨʘʣʴʥʦʤ ʛʦʨʥʦʤ ɼʘʛʝʩʪʘʥʝ ʩ ʚʳʩʦʢʦʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʤʠ ʚʦʜʘʤʠ ʩʦʩʝʜʩʪʚʫʶʪ ʩʣʘʙʦʤʠʥʝʨʘʣʠ-

ʟʦʚʘʥʥʳʝ ʙʝʩʩʫʣʴʬʘʪʥʳʝ ʭʣʦʨʠʜʥʦ-ʥʘʪʨʠʝʚʦ-ʢʘʣʴʮʠʝʚʳʝ ʚʦʜʳ. ɺ ʇʨʠʤʦʨʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ ʚ 

ʦʩʥʦʚʥʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚʳʩʦʢʦʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʝ ʚʦʜʳ ʭʣʦʨʠʜʥʦ-ʥʘʪʨʠʝʚʦʛʦ ʩʦʩʪʘʚʘ ʩ ʧʦ-

ʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ: ʡʦʜʘ, ʙʨʦʤʘ, ʙʦʨʘ [6]. 

ɺ ɼʘʛʝʩʪʘʥʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʠʥʝʨʘʣʴʥʳʝ ʚʦʜʳ ʚʩʝʭ ʙʘʣʴʥʝʦʣʦʛʠʯʝʩʢʠʭ ʛʨʫʧʧ. ʉʘʤʘʷ 

ʙʦʣʴʰʘʷ ʠʟ ʥʠʭ ï ʵʪʦ ʩʝʨʦʚʦʜʦʨʦʜʥʳʝ ʚʦʜʳ ʩ ʢʦʥʜʠʮʠʦʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʩʝʨʦʚʦʜʦʨʦʜʘ 10 
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ʤʛ/ʣ. ʆʥʠ ʩʦʩʪʘʚʣʷʶʪ ʧʦʯʪʠ ʧʦʣʦʚʠʥʫ ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠʩʪʦʯʥʠʢʦʚ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʧʦ-

ʚʩʝʤʝʩʪʥʦ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʨʝʩʧʫʙʣʠʢʠ. ʇʦ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤʫ ʩʦʜʝʨʞʘʥʠʶ ʩʝʨʦʚʦʜʦʨʦʜʘ ʠʩʪʦʯ-

ʥʠʢʠ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ 2 ʛʨʫʧʧʳ: 1). ʉʫʣʴʬʠʜʥʳʝ ʩ ʩʦʜʝʨʞʘʥʠʝʤ H2S ʚ ʧʨʝʜʝʣʘʭ ʙʘʣʴʥʝʦʣʦ-

ʛʠʯʝʩʢʦʡ ʥʦʨʤʳ ʠ ʚʳʰʝ ï ʦʪ 10 ʜʦ 100 ʤʛ/ʣ ʠ 2). ʂʨʝʧʢʠʝ ʩʝʨʦʚʦʜʦʨʦʜʥʳʝ ʚʦʜʳ ʩ ʩʦʜʝʨʞʘʥʠʝʤ 

H2S ʙʦʣʝʝ 100 ʤʛ/ʣ. ʂ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʦʢʦʣʦ 20 ʠʩʪʦʯʥʠʢʦʚ ʚ ʪʨʝʪʠʯʥʦʤ ɼʘʛʝ-

ʩʪʘʥʝ.  ʀʩʪʦʯʥʠʢʦʚ ʢʨʝʧʢʠʭ ʩʫʣʴʬʠʜʥʳʭ ʚʦʜ ʚʜʚʦʝ ʤʝʥʴʰʝ. ʉʨʝʜʠ ʥʠʭ ʊʘʣʛʠʥʩʢʠʝ ʠʩʪʦʯʥʠʢʠ 

ʢʨʝʧʢʠʭ ʩʫʣʴʬʠʜʥʳʭ ʚʦʜ, ʩʦʜʝʨʞʘʥʠʝ ʩʝʨʦʚʦʜʦʨʦʜʘ ʚ ʢʦʪʦʨʳʭ ʦʜʥʦ ʠʟ ʩʘʤʳʭ ʚʳʩʦʢʠʭ ʚ ʤʠʨʝ ï 

ʜʦ 630 ʤʛ/ʣ [2].  

ʀʦʥʥʦ-ʩʦʣʝʚʦʡ ʩʦʩʪʘʚ ʦʪʣʠʯʘʝʪʩʷ ʨʘʟʥʦʦʙʨʘʟʠʝʤ, ʥʦ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ 

ʩʝʨʦʚʦʜʦʨʦʜʥʳʝ ʚʦʜʳ ʭʣʦʨʠʜʥʦ-ʥʘʪʨʠʝʚʦʛʦ ʩʦʩʪʘʚʘ. 

ʉʝʨʦʚʦʜʦʨʦʜʥʳʝ ʤʠʥʝʨʘʣʴʥʳʝ ʚʦʜʳ ʚʳʜʝʣʷʶʪʩʷ ʧʦ ʥʘʣʠʯʠʶ ʚ ʠʭ ʩʦʩʪʘʚʝ ʩʚʦʙʦʜʥʦʛʦ ʩʝ-

ʨʦʚʦʜʦʨʦʜʘ ʠ ʛʠʜʨʦʩʫʣʴʬʠʜʥʦʛʦ ʠʦʥʘ, ʢʦʪʦʨʳʝ ʠ ʦʧʨʝʜʝʣʷʶʪ ʠʭ ʣʝʯʝʙʥʦʝ ʜʝʡʩʪʚʠʝ. ɺʦʜʳ ʜʘʥ-

ʥʦʛʦ ʪʠʧʘ ʦʙʣʘʜʘʶʪ ʦʯʝʥʴ ʚʳʩʦʢʠʤ ʙʘʣʴʥʝʦʣʦʛʠʯʝʩʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ.  ʇʨʠ ʩʦʜʝʨʞʘʥʠʠ ʩʝʨʦ-

ʚʦʜʦʨʦʜʘ ʜʦ 30 ʤʛ/ʣ ʦʥʠ ʧʦʢʘʟʘʥʳ ʜʣʷ ʚʥʫʪʨʝʥʥʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʧʨʠ ʭʨʦʥʠʯʝʩʢʠʭ ʠʥʪʦʢʩʠʢʘʮʠ-

ʷʭ ʪʷʞʝʣʳʤʠ ʤʝʪʘʣʣʘʤʠ (ʩʚʠʥʝʮ, ʨʪʫʪʴ, ʚʠʩʤʫʪ ʠ ʪ.ʜ.). ʇʨʠ ʥʘʨʫʞʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ʙʘʣʴʥʝʦʣʦ-

ʛʠʯʝʩʢʠʡ ʜʠʘʧʘʟʦʥ ʚʦʜ ʝʱʝ ʙʦʣʝʝ ʦʙʰʠʨʝʥ: ʦʪ ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ï ʜʦ ʢʦʞʥʳʭ. ɺ 

ʨʝʩʧʫʙʣʠʢʝ ʚʦʜʳ ʵʪʦʛʦ ʪʠʧʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʣʠʰʴ ʚ ʩʘʥʘʪʦʨʠʠ çʊʘʣʛʠè.   

ʋʛʣʝʢʠʩʣʳʝ ʚʦʜʳ. ʂ ʚʦʜʘʤ ʵʪʦʛʦ ʪʠʧʘ ʦʪʥʦʩʷʪʩʷ ʠʩʪʦʯʥʠʢʠ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʨʘʩʪʚʦʨʝʥʥʦʡ 

ʫʛʣʝʢʠʩʣʦʪʳ ʥʝ ʤʝʥʝʝ 500 ʤʛ/ʣ. ɺ ɼʘʛʝʩʪʘʥʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʜʘʥʥʦʛʦ ʪʠʧʘ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʚ ʛʦʨ-

ʥʦʡ ʯʘʩʪʠ ï ʚ ʚʝʨʭʦʚʴʷʭ ʨʝʢʠ ɸʥʜʠʡʩʢʦʝ ʂʦʡʩʫ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʊʠʥʜʠʥʩʢʦʡ, ʀʥʭʦʢʚʘʨʠʥʩʢʦʡ ʠ 

ʂʫʘʥʩʢʦʡ ʛʨʫʧʧʘʤʠ ʚʦʜ. ʉʦʜʝʨʞʘʥʠʝ ʩʚʦʙʦʜʥʦʡ ʫʛʣʝʢʠʩʣʦʪʳ ʚ ʠʭ ʚʦʜʘʭ ʩʦʩʪʘʚʣʷʝʪ 1,04ï1,7 ʛ/ʣ, 

ʦʙʱʘʷ ʤʠʥʝʨʘʣʠʟʘʮʠʷ 7-13 ʛ/ʣ. ʇʦ ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʤʫ ʪʠʧʫ ʵʪʠ ʚʦʜʳ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ-

ʭʣʦʨʠʜʥʳʝ, ʥʘʪʨʠʝʚʳʝ ʩ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʙʦʨʘ, ʙʨʦʤʘ, ʢʨʝʤʥʠʝʚʦʡ ʢʠʩʣʦʪʳ, ʞʝʣʝʟʘ ʠ 

ʘʤʤʦʥʠʷ [7]. 

ʃʝʯʝʙʥʦʝ ʟʥʘʯʝʥʠʝ ʫʛʣʝʢʠʩʣʳʭ ʚʦʜ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘʣʠʯʠʝʤ ʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚ ʨʘʩʪʚʦ-

ʨʝʥʥʦʛʦ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ. ɼʘʥʥʳʝ ʚʦʜʳ ʧʦʢʘʟʘʥʳ ʢʘʢ ʜʣʷ ʚʥʫʪʨʝʥʥʝʛʦ, ʪʘʢ ʠ ʥʘʨʫʞʥʦʛʦ ʧʨʠ-

ʤʝʥʝʥʠʷ ʚ ʣʝʯʝʙʥʳʭ ʮʝʣʷʭ ï ʩʪʠʤʫʣʠʨʫʶʪ ʮʝʥʪʨʘʣʴʥʫʶ ʥʝʨʚʥʫʶ ʩʠʩʪʝʤʫ, ʫʣʫʯʰʘʶʪ ʬʫʥʢʮʠʠ 

ʚʝʛʝʪʘʪʠʚʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ. ʆʜʥʘʢʦ ʚ ʨʝʩʧʫʙʣʠʢʝ ʦʥʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʣʠʰʴ ʢʘʢ ʣʝʯʝʙʥʦ-

ʩʪʦʣʦʚʳʝ.   

ʉʦʣʷʥʦ-ʱʝʣʦʯʥʳʝ ʚʦʜʳ. ɺ ʨʝʩʧʫʙʣʠʢʝ ʚʦʜʳ ʜʘʥʥʦʛʦ ʩʦʩʪʘʚʘ ʚ ʧʨʦʮʝʥʪʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ 

ʩʦʩʪʘʚʣʷʶʪ 21% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʤʠʥʝʨʘʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ. ɺ ʠʦʥʥʦ-ʩʦʣʝʚʦʤ ʩʦʩʪʘʚʝ ʜʦʤʠʥʠ-

ʨʫʶʪ ʭʣʦʨʠʜ ʥʘʪʨʠʷ ʠ ʛʠʜʨʦʢʘʨʙʦʥʘʪ ʥʘʪʨʠʷ. ʂ ʠʩʪʦʯʥʠʢʘʤ ʵʪʦʡ ʛʨʫʧʧʳ ʦʪʥʦʩʷʪʩʷ ʂʘʨʘʢʘʡ-

ʪʘʛʩʢʠʝ, ʀʩʪʠʩʫ, ʈʳʯʘʣ-ʉʫ, ɻʠʣʴʷʨʩʢʠʝ, ɿʘʫʟʫʥʙʘʰʩʢʠʝ, ɻʫʙʜʝʥʩʢʠʡ ʠ ʜʨ.  

ɺʦʜʳ ʵʪʦʛʦ ʪʠʧʘ ʧʦʢʘʟʘʥʳ ʚ ʦʩʥʦʚʥʦʤ ʜʣʷ ʚʥʫʪʨʝʥʥʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʧʨʠ ʣʝʯʝʥʠʠ ʛʘʩʪʨʠ-

ʪʦʚ, ʞʝʣʯʝʚʳʚʝʜʝʥʠʷ ʠ ʜʨʫʛʠʭ ʞʝʣʫʜʦʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʇʨʦʬʝʩʩʦʨ ɸ.ʇ. ʅʝʣʶʙʠʥ ʧʠʩʘʣ, ʯʪʦ 

çʩʠʠ ʚʦʜʳ ʜʦʣʞʥʳ ʙʳʪʴ ʧʦʣʝʟʥʳ ʧʨʠ ʙʦʣʝʟʥʷʭ ʞʝʣʫʜʢʘ, ʢʠʰʦʢ, ʙʦʣʝʟʥʷʭ ʧʝʯʝʥʠ ʠ ʞʝʣʯʥʳʭ 

ʧʫʪʝʡ, ʥʦ ʦʩʦʙʣʠʚʦ ʧʨʠ ʢʘʪʘʨʘʢʪʘʭ ʞʝʣʫʜʢʘè.  

ɺ ʥʘʰʝʡ ʨʝʩʧʫʙʣʠʢʝ ʩʘʤʳʤ ʢʨʫʧʥʳʤ ʧʨʝʜʩʪʘʚʠʪʝʣʝʤ ʵʪʠʭ ʚʦʜ ʷʚʣʷʝʪʩʷ ʤʝʩʪʦʨʦʞʜʝʥʠʝ 

ʈʳʯʘʣ-Cʫ, ʚʦʜʳ ʢʦʪʦʨʦʛʦ ʨʘʟʣʠʚʘʶʪʩʷ ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʢ ʣʝʯʝʙʥʦ-ʩʪʦʣʦʚʳʝ.   

ʁʦʜʦ-ʙʨʦʤʥʳʝ, ʙʦʨʥʳʝ ʚʦʜʳ. ʕʪʦ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʪʠʧ ʚʦʜ, ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤʠ 

ʟʘʧʘʩʘʤʠ. ʆʥʠ ʧʨʠʫʨʦʯʝʥʳ ʢ ʧʨʠʤʦʨʩʢʦʡ ʠ ʧʨʝʜʛʦʨʥʦʡ ʯʘʩʪʷʤ ʖʞʥʦʛʦ ɼʘʛʝʩʪʘʥʘ ʠ ʚ ʦʩʥʦʚ-

ʥʦʤ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʧʨʝʜʝʣʘʭ ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʭ ʧʣʦʱʘʜʝʡ. 

ɺʦʜʳ ʵʪʦʛʦ ʪʠʧʘ ʜʝʣʷʪʩʷ ʥʘ ʜʚʝ ʛʨʫʧʧʳ.  

ʇʝʨʚʫʶ ʛʨʫʧʧʫ ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʩʪʦʯʥʠʢʠ ʠ ʩʢʚʘʞʠʥʳ ʤʝʟʦʟʦʡʩʢʠʭ ʠ ʤʠʦʮʝʥʦʚʳʭ ʦʪʣʦʞʝ-

ʥʠʡ ʧʨʝʜʛʦʨʥʦʡ ʧʦʣʦʩʳ ɺʦʩʪʦʯʥʦ-ʇʨʝʜʢʘʚʢʘʟʩʢʦʛʦ ʘʨʪʝʟʠʘʥʩʢʦʛʦ ʙʘʩʩʝʡʥʘ.  ɼʣʷ ʥʠʭ ʭʘʨʘʢ-

ʪʝʨʥʦ ʩʦʜʝʨʞʘʥʠʝʤ I ʠ Br ʚ ʧʨʝʜʝʣʘʭ 1-2 ʙʘʣʴʥʝʦʣʦʛʠʯʝʩʢʠʭ ʥʦʨʤ. ʂ ʵʪʦʡ ʛʨʫʧʧʝ ʦʪʥʦʩʷʪʩʷ ʚʦ-

ʜʳ ʛʘʟʦʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ɿʘʧʘʜʥʦʡ ʠ ɺʦʩʪʦʯʥʦʡ ʘʥʪʠʢʣʠʥʘʣʴʥʳʭ ʟʦʥ ʖʞʥʦʛʦ ɼʘʛʝ-

ʩʪʘʥʘ, ʘ ʪʘʢʞʝ ʪʝʨʤʘʣʴʥʳʝ ʚʦʜʳ ʘʥʦʤʘʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʤʠʦʮʝʥʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʚʩʢʨʳʪʳʝ ʚ 
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ʧʨʠʙʨʝʞʥʦʡ ʯʘʩʪʠ ɼʘʛʝʩʪʘʥʘ: ɼʝʨʙʝʥʪ, ʄʘʥʘʩ, ʂʘʩʧʠʡʩʢ, ʂʘʨʘʤʘʥ. ʄʠʥʝʨʘʣʠʟʘʮʠʷ ʠʭ ʩʦʩʪʘʚ-

ʣʷʝʪ 25-60 ʛ/ʣ ʠ ʙʦʣʝʝ, ʩʦʜʝʨʞʘʥʠʝ I ï ʦʪ 4-5 ʜʦ 10-15 ʤʛ/ʣ, Br ï ʥʘ ʧʦʨʷʜʦʢ ʙʦʣʴʰʝ.  

ʂʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʦʪʥʦʩʷʪʩʷ ʡʦʜʦ-ʙʨʦʤʥʳʝ ʤʠʥʝʨʘʣʴʥʳʝ ʚʦʜʳ ʚʳʩʦʢʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʠ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʝ ʪʦʣʴʢʦ I ʠ Br, ʥʦ ʠ ʜʨʫʛʠʭ ʮʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʝ ʛʠʜʨʦʤʠʥʝʨʘʣʴʥʦʝ ʩʳʨʴʝ: ʡʦʜ, ʙʨʦʤ, ʙʦʨ, ʣʠʪʠʡ, ʨʫʙʠʜʠʡ, ʮʝʟʠʡ, ʩʪʨʦʥʮʠʡ, ʢʘ-

ʣʠʡ ʠ ʜʨ. ʕʪʠ ʚʦʜʳ ʚʩʢʨʳʪʳ ʚ ʧʨʦʜʫʢʪʠʚʥʳʭ ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʭ ʧʣʘʩʪʘʭ ʇʣʘʪʬʦʨʤʝʥʥʦʛʦ ɼʘʛʝ-

ʩʪʘʥʘ. 

ɺʣʠʷʥʠʝ ʵʪʠʭ ʚʦʜ ʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʦʨʛʘʥʠʟʤʘ ʧʨʦʠʩʭʦʜʠʪ ʚʩʣʝʜʩʪʚʠʝ ʬʘʨ-

ʤʘʢʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʡʦʜʘ ʠ ʙʨʦʤʘ. ʆʥʠ ʧʦʢʘʟʘʥʳ ʧʨʠ ʣʝʯʝʥʠʠ ʙʦʣʝʟʥʝʡ ʦʧʦʨʥʦ-

ʜʚʠʛʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʥʝʨʚʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʅʘ ʵʪʠʭ ʚʦʜʘʭ ʚ ʨʝʩʧʫʙʣʠʢʝ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʩʘ-

ʥʘʪʦʨʠʡ çʂʘʩʧʠʡè ʚ ʧ. ʄʘʥʘʩ: ʚʦʜʘ ʩʢʚʘʞʠʥʳ 9-ʊ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢ ʡʦʜʦ-ʙʨʦʤʥʘʷ, ʙʦʨʥʘʷ, 

ʪʝʨʤʘʣʴʥʘʷ, ʨʘʩʩʦʣʴʥʘʷ, ʭʣʦʨʠʜʥʦʛʦ ʥʘʪʨʠʝʚʦʛʦ ʩʦʩʪʘʚʘ, ʩ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʦʨʛʘʥʠ-

ʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʠ ʞʝʣʝʟʘ [1]. 

ʉʦʜʦʚʳʝ ʚʦʜʳ. ɺ ʨʝʩʧʫʙʣʠʢʝ ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʦʢʦʣʦ 30 ʠʩʪʦʯʥʠʢʦʚ ʵʪʦʛʦ ʪʠʧʘ. ʆʨʛʘʥʠʟʦ-

ʚʘʥʥʦ ʚ ʙʘʣʴʥʝʦʣʦʛʠʠ ʵʪʠ ʚʦʜʳ ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ. ʀʩʧʦʣʴʟʫʶʪʩʷ ʤʝʩʪʥʳʤʠ ʞʠʪʝʣʷʤʠ ʇʨʠʤʦʨ-

ʩʢʦʛʦ ɼʘʛʝʩʪʘʥʘ ʜʣʷ ʚʳʧʝʯʢʠ ʭʣʝʙʘ, ʤʦʡʢʠ ʰʝʨʩʪʠ ʠ ʪ.ʜ.  

ʉʦʜʦʚʦ-ʛʣʘʫʙʝʨʦʚʳʝ ʚʦʜʳ ʠʤʝʶʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ɼʘʛʝʩʪʘʥʝ. ʕʪʦ ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʡ ʄʘʭʘʯʢʘʣʠʥʩʢʠʡ ʪʠʧ ʚʦʜ. ʇʦ ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʤʫ ʪʠʧʫ ʵʪʦ ʚʦʜʳ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ-

ʩʫʣʴʬʘʪʥʦ-ʥʘʪʨʠʝʚʦʛʦ ʩʦʩʪʘʚʘ. ʀʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʚʥʫʪʨʝʥʥʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʠ ʧʦʢʘʟʘʥʳ ʧʨʠ ʣʝ-

ʯʝʥʠʠ ʟʘʙʦʣʝʚʘʥʠʡ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ.  ʊʠʧʠʯʥʳʤʠ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʵʪʦʛʦ ʪʠʧʘ ʚʦʜ 

ʷʚʣʷʶʪʩʷ ʚʦʜʳ ʠʩʪʦʯʥʠʢʘ çʊʘʨʥʘʠʨè ʚ ʄʘʭʘʯʢʘʣʝ.   

ʉʫʣʴʬʘʪʥʳʝ ʚʦʜʳ. ɺ ɼʘʛʝʩʪʘʥʝ ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʙʦʣʝʝ 15 ʧʨʦʷʚʣʝʥʠʡ ʵʪʦʛʦ ʪʠʧʘ ʚʦʜ. ɺ ʦʩ-

ʥʦʚʥʦʤ ʦʥʠ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʚ ʇʨʝʜʛʦʨʥʦʤ ʠ ʖʞʥʦ-ɻʦʨʥʦʤ ɼʘʛʝʩʪʘʥʝ. ɺ ʇʨʠʤʦʨʩʢʦʡ ʟʦʥʝ ʨʝʩ-

ʧʫʙʣʠʢʠ ʦʪʩʫʪʩʪʚʫʶʪ. ʕʪʠ ʚʦʜʳ ʠʤʝʶʪ ʙʦʣʴʰʦʡ ʩʧʝʢʪʨ ʙʘʣʴʥʝʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚ ʟʘ-

ʚʠʩʠʤʦʩʪʠ ʦʪ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ. ʂʘʢ ʛʣʘʫʙʝʨʦʚʳʝ, ʦʥʠ ʦʙʣʘʜʘʶʪ ʚʳʨʘʞʝʥʥʳʤ ʩʣʘʙʠʪʝʣʴ-

ʥʳʤ ʜʝʡʩʪʚʠʝʤ, ʛʦʨʴʢʠʝ ʚʦʜʳ ʫʚʝʣʠʯʠʚʘʶʪ ʧʝʨʠʩʪʘʣʴʪʠʢʫ ʢʠʰʝʯʥʠʢʘ. ʇʦʢʘʟʘʥʳ ʧʨʠ ʟʘʙʦʣʝ-

ʚʘʥʠʷʭ ʧʝʯʝʥʠ ʠ ʞʝʣʯʥʳʭ ʧʫʪʝʡ, ʘ ʪʘʢʞʝ ʧʨʠ ʥʘʨʫʰʝʥʠʠ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʨʠ 

ʦʞʠʨʝʥʠʠ ʠ ʜʠʘʙʝʪʝ.   

ɼʦʣʦʤʠʪʦʚʦ-ʠʟʚʝʩʪʢʦʚʳʝ ʚʦʜʳ. ɺ ʨʝʩʧʫʙʣʠʢʝ ʚʩʪʨʝʯʘʶʪʩʷ ʜʦʚʦʣʴʥʦ ʨʝʜʢʦ, ʥʦ ʚ ʩʠʣʫ 

ʩʚʦʠʭ ʙʘʣʴʥʝʦʣʦʛʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʩʪʘʥʦʚʷʪʩʷ ʝʱʝ ʮʝʥʥʝʝ. ʕʪʠ ʚʦʜʳ (ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ-

ʢʘʣʴʮʠʝʚʳʝ, ʤʘʛʥʠʝʚʳʝ) ʧʦʢʘʟʘʥʳ ʧʨʠ ʭʨʦʥʠʯʝʩʢʠʭ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʟʘʙʦ-

ʣʝʚʘʥʠʷʭ ʞʝʣʫʜʢʘ ʠ ʧʝʯʝʥʠ, ʷʟʚʝʥʥʳʭ ʙʦʣʝʟʥʷʭ, ʮʠʩʪʠʪʘʭ.   

ʂʨʝʤʥʠʩʪʳʝ ʚʦʜʳ. ʂ ʚʦʜʘʤ ʵʪʦʛʦ ʪʠʧʘ ʦʪʥʦʩʷʪʩʷ ʤʠʥʝʨʘʣʴʥʳʝ ʚʦʜʳ, ʩʦʜʝʨʞʘʥʠʝ ʢʨʝʤ-

ʥʠʝʚʦʡ ʢʠʩʣʦʪʳ ʚ ʢʦʪʦʨʳʭ ʥʝ ʥʠʞʝ 50 ʤʛ/ʣ. ɺ ɼʘʛʝʩʪʘʥʝ ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʙʦʣʝʝ 20 ʤʝʩʪʦʨʦʞʜʝ-

ʥʠʡ ʵʪʠʭ ʚʦʜ. ʂʨʝʤʥʠʩʪʳʝ ʤʠʥʝʨʘʣʴʥʳʝ ʚʦʜʳ ʪʘʢ ʞʝ ʢʘʢ ʞʝʣʝʟʠʩʪʳʝ, ʨʘʜʦʥʦʚʳʝ, ʚ ɼʘʛʝʩʪʘʥʝ 

ʠʤʝʶʪ ʣʦʢʘʣʴʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ. ɺ ʛʦʨʥʦ-ʩʢʣʘʜʯʘʪʦʤ ɼʘʛʝʩʪʘʥʝ ʨʘʟʣʠʯʘʶʪ ʩʣʝʜʫʶʱʠʝ ʠʭ 

ʚʠʜʳ: ʩʣʘʙʦʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʝ ʩʫʣʴʬʘʪʥʦ-ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʳʝ ʥʘʪʨʠʝʚʳʝ ʱʝʣʦʯʥʳʝ ʪʝʨʤʘʣʴʥʳʝ 

ʚʦʜʳ, ʚʩʢʨʳʪʳʝ ʚ ʩʨʝʜʥʝʤʠʦʮʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʷʭ ʛʝʦʪʝʨʤʘʣʴʥʳʤʠ ʩʢʚʘʞʠʥʘʤʠ ʥʘ ʧʣʦʱʘʜʷʭ 

ɻʝʨʛʘ ʠ ʀʩʪʠ-ʉʫ; ʭʦʣʦʜʥʳʝ ʧʨʝʩʥʳʝ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ-ʩʫʣʴʬʘʪʥʦ-ʢʘʣʴʮʠʝʚʳʝ ʚʦʜʳ (ʎʫʜʘʭʘʨ-

ʩʢʠʡ ʠʩʪʦʯʥʠʢ ʠ ʜʨ.).  

ʅʘʠʙʦʣʝʝ ʢʨʫʧʥʳʤ ʠʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʤ ʷʚʣʷʶʪʩʷ ʚʦʜʳ ʂʘʷʢʝʥʪʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʚ 

ʇʨʠʤʦʨʩʢʦʤ ɼʘʛʝʩʪʘʥʝ, ʩʦʜʝʨʞʘʥʠʝ ʢʨʝʤʥʝʚʦʡ ʢʠʩʣʦʪʳ ʚ ʢʦʪʦʨʳʭ ʜʦʩʪʠʛʘʝʪ ʥʘʠʙʦʣʴʰʠʭ 

ʙʘʣʴʥʝʦʣʦʛʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ. ʅʘ ʙʘʟʝ ʵʪʠʭ ʚʦʜ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʩʘʥʘʪʦʨʠʡ çʂʘʷʢʝʥʪè.  

ʂʨʝʤʥʠʩʪʳʝ ʚʦʜʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʘʢʞʝ ʚ ʢʫʨʦʨʪʥʦʡ ʤʝʩʪʥʦʩʪʠ ɸʭʪʳ.  

ɺ ʙʘʣʴʥʝʦʣʦʛʠʠ ʵʪʠ ʚʦʜʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʢ ʜʣʷ ʚʥʫʪʨʝʥʥʝʛʦ, ʪʘʢ ʠ ʥʘʨʫʞʥʦʛʦ ʧʨʠʤʝʥʝ-

ʥʠʷ. ʇʦʢʘʟʘʥʳ ʦʥʠ ʧʨʠ ʥʘʨʫʰʝʥʠʠ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ, ʘʪʝʨʦʩʢʣʝʨʦʟʘ, ʥʝʢʦʪʦʨʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ 

ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʪʨʘʢʪʘ.  



ʂʫʨʙʘʥʦʚʘ ʃ.ʄ. 

ɹɸʃʔʅɽʆʃʆɻʀʏɽʉʂʀʁ ʇʆʊɽʅʎʀɸʃ ʄʀʅɽʈɸʃʔʅʓʍ ɺʆɼ ɼɸɻɽʉʊɸʅɸ  
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ɾʝʣʝʟʠʩʪʳʝ ʚʦʜʳ. ʂ ʵʪʦʤʫ ʪʠʧʫ ʦʪʥʦʩʷʪʩʷ ʚʦʜʳ, ʩʦʜʝʨʞʘʥʠʝ ʦʙʱʝʛʦ ʞʝʣʝʟʘ ʚ ʢʦʪʦʨʳʭ 

ʥʝ ʥʠʞʝ 10 ʤʛ/ʣ. ɺ ʨʝʩʧʫʙʣʠʢʝ ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʚʩʝʛʦ 10 ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʪʘʢʠʭ ʚʦʜ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʩʢʚ. 215 ʄʘʭʘʯʢʘʣʘ, ʇʘʨʘʫʣʴʩʢʦʝ, ʂʘʧʘʩʝʨʘʛʠʥʩʢʦʝ ʠ ʜʨ.   

ʄʠʥʝʨʘʣʴʥʳʝ ʠʩʪʦʯʥʠʢʠ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʞʝʣʝʟʘ ʚʳʰʝ ʙʘʣʴʥʝʦʣʦʛʠʯʝʩʢʠʭ ʥʦʨʤ ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʧʨʝʜʝʣʘʭ ʧʨʝʜʛʦʨʥʦʛʦ ʠ ʩʨʝʜʥʝʛʦʨʥʦʛʦ ɼʘʛʝʩʪʘʥʘ. ʂ ʥʠʤ ʤʦʛʫʪ ʙʳʪʴ 

ʦʪʥʝʩʝʥʳ (ʤʛ/ʣ): ɸʰʘʨʩʢʠʡ ï 36; ɸʯʠʩʫ (ʩ. ɻʦʩʪʘʣʘ) ï 44, ʂʘʨʘʜʘʭʩʢʠʡ ï 10, ʇʠʨʘʫʩʩʢʠʡ (ʩ. 

ɻʝʣʴʙʘʭ) ï 23,3; ɿʫʨʘʤʘʢʝʥʪʩʢʠʝ ʠʩʪʦʯʥʠʢʠ ï 12,2; ʂʘʢʘʶʨʪʦʚʩʢʠʡ ï 11,3. 

ɾʝʣʝʟʠʩʪʳʝ ʚʦʜʳ ʩʧʦʩʦʙʩʪʚʫʶʪ ʦʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʤ ʧʨʦʮʝʩʩʘʤ ʚ ʦʨʛʘʥʠʟ-

ʤʝ, ʧʦʢʘʟʘʥʳ ʧʨʠ ʘʥʝʤʠʠ, ʧʦʩʢʦʣʴʢʫ ʞʝʣʝʟʦ ʷʚʣʷʝʪʩʷ ʩʪʨʫʢʪʫʨʥʳʤ ʵʣʝʤʝʥʪʦʤ ʛʝʤʦʛʣʦʙʠʥʘ. 

ʉʣʘʙʦʨʘʜʦʥʦʚʳʝ ʚʦʜʳ. ʂ ʩʦʙʩʪʚʝʥʥʦ ʨʘʜʦʥʦʚʳʤ ʦʪʥʦʩʷʪ ʚʦʜʳ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʨʘʜʦʥʘ 50 

ʵʤʘʥ ʠ ʙʦʣʝʝ. ɺ ɼʘʛʝʩʪʘʥʝ ʪʘʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʘʜʦʥʘ ʚ ʧʦʜʟʝʤʥʳʭ ʚʦʜʘʭ ʥʝ ʦʙʥʘʨʫʞʝʥʳ, ʦʜ-

ʥʘʢʦ ʚʦʜʳ ʩ ʧʦʚʳʰʝʥʥʳʤʠ ʝʛʦ ʟʥʘʯʝʥʠʷʤʠ ʠʤʝʶʪʩʷ, ʚ ʦʩʥʦʚʥʦʤ ʚ ʇʨʝʜʛʦʨʥʦʤ ʠ ʇʣʘʪʬʦʨʤʝʥ-

ʥʦʤ ɼʘʛʝʩʪʘʥʝ. ɺ ʛʦʨʥʦ-ʩʢʣʘʜʯʘʪʦʤ ɼʘʛʝʩʪʘʥʝ ʚʩʪʨʝʯʘʶʪʩʷ ʪʦʣʴʢʦ ʣʦʢʘʣʴʥʦ, ʧʨʠʫʨʦʯʝʥʳ ʢ 

ʪʨʝʱʠʥʘʤ ʠ ʨʘʟʣʦʤʘʤ, ʠʤʝʶʪ ʛʣʫʙʠʥʥʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ.  

ɺ ʖʞʥʦʤ ɼʘʛʝʩʪʘʥʝ ʩʣʘʙʦʨʘʜʦʥʦʚʳʤʠ ʷʚʣʷʶʪʩʷ ʭʣʦʨʠʜʥʦ-ʥʘʪʨʠʝʚʳʝ ʩʣʘʙʦʤʠʥʝʨʘʣʠʟʦ-

ʚʘʥʥʳʝ (8,2 ʛ/ʣ) ʪʝʨʤʘʣʴʥʳʝ ʚʦʜʳ (35-37Áʉ) ʧʣʦʱʘʜʠ ɸʜʞʠʥʦʫʨ (35 ʵʤʘʥ), ʚʩʢʨʳʪʳʝ ʚ ʚʝʨʭ-

ʥʝʤʝʣʦʚʳʭ ʦʪʣʦʞʝʥʠʷʭ ʥʘ ʛʣʫʙʠʥʝ 337 ʤ. ʂ ʥʠʤ ʪʘʢʞʝ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʚʦʜʳ ʠʩʪʦʯʥʠʢʦʚ ʄʠʘʪ-

ʣʠʥʩʢʠʭ, ɻʠʣʴʷʨʩʢʠʭ, ʅʘʱʫʥ-ʙʫʣʘʢ, ʂʘʟʘʥ-ʙʫʣʘʢ, ɻʝʣʣʠ, ʠ ʚʦʜʳ ʨʷʜʘ ʛʘʟʦʥʝʬʪʷʥʳʭ ʩʢʚʘʞʠʥ 

ʚʙʣʠʟʠ ʩʝʣʝʥʠʡ ʇʘʨʘʫʣ ʠ ɼʦʨʛʝʣʠ (12,1-13,4 ʵʤʘʥ).  

ʇʠʪʴʝ ʨʘʜʦʥʦʚʳʭ ʚʦʜ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ ʧʦʜʘʛʨʝ, ʟʘʙʦʣʝʚʘʥʠʷʭ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ 

ʪʨʘʢʪʘ, ʚʘʥʥʳ ʧʦʣʝʟʥʳ ʧʨʠ ʦʪʢʣʦʥʝʥʠʷʭ ʚ ʨʘʙʦʪʝ ʦʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ, ʟʘʙʦʣʝʚʘʥʠ-

ʷʭ ʢʦʞʠ, ʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤʳ, ʚ ʛʠʥʝʢʦʣʦʛʠʠ. ʆʜʥʘʢʦ ʚ ɼʘʛʝʩʪʘʥʝ ʥʝʪ ʪʠʧʠʯʥʦ ʨʘʜʦʥʦʚʳʭ ʚʦʜ 

ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ ʩ ʠʭ ʧʨʠʤʝʥʝʥʠʝʤ.   

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʚ ɼʘʛʝʩʪʘʥʝ ʠʤʝʶʪʩʷ ʚʩʝ ʪʠʧʳ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ ʠ ʨʝ-

ʛʠʦʥ ʵʪʦʪ ʦʙʣʘʜʘʝʪ ʙʦʣʴʰʠʤ ʙʘʣʴʥʝʦʣʦʛʠʯʝʩʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ. 

ʉʪʘʪʴʷ ʧʦʜʛʦʪʦʚʣʝʥʘ ʚ ʨʘʤʢʘʭ ʚʳʧʦʣʥʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ʀɻ ɼʌʀʎ ʈɸʅ ʧʦ 

ʪʝʤʝ ʅʀʈ ʈʝʛ. ʥʦʤʝʨ ʅʀʆʂʊʈ ɸɸɸɸ-ɸ17-117021310203-3. 
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ʀʥʩʪʠʪʫʪ ʛʝʦʣʦʛʠʠ ɼʌʀʎ ʈɸʅ 
 

ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʨʦʙʣʝʤʳ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʘ ʛʝʦʪʝʨʤʘʣʴʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʥʘ ʧʨʠʤʝʨʝ 

ɹʝʨʠʢʝʡʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ ʚʦʟʤʦʞʥʳʝ ʩʧʦʩʦʙʳ ʠʭ ʨʘʟʨʝʰʝʥʠʷ. ʇʨʠʚʦʜʷʪʩʷ ʟʘʛʨʷʟʥʷʶʱʠʝ ʘʛʝʥʪʳ, ʠʭ ʢʦʣʠʯʝ-

ʩʪʚʘ, ʧʦʢʘʟʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʭ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʨʘʟʣʠʯʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ. 
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ECOLOGICAL ASSESSMENT OF THE BERIKEY GEOTHERMAL DEPOSIT 
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The problems of environmental pollution in geothermal deposits and possible ways of solving them are discussed 

on the example of Berikey deposit. The polluting agents and their quantities are given and their effects on the various 

components of the natural environment are shown.  
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ʇʨʦʮʝʩʩʳ ʨʘʟʨʘʙʦʪʢʠ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʚʩʝʛʜʘ ʩʚʷʟʘʥʳ ʩ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʠ ʠʭ ʧʘʨʘʤʝʪʨʦʚ: 

ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ, ʤʠʥʝʨʘʣʠʟʘʮʠʠ, ʪʝʤʧʝʨʘʪʫʨʳ, ʜʝʙʠʪʘ, ʘ ʪʘʢʞʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʵʢʩʧʣʫʘʪʘ-

ʮʠʠ ʚʦʟʜʝʡʩʪʚʠʝ ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʣʠʯʥʳʤ [4,5]. 

ʇʦ ʜʘʥʥʳʤ ɸʆ ʊʕʂ çɻʝʦʪʝʨʤʥʝʬʪʝʛʘʟè ʚ ɼʘʛʝʩʪʘʥʝ ʟʘ ʧʝʨʠʦʜ 1966-1989 ʛʛ. ʜʦʙʳʪʦ ʠ 

ʩʙʨʦʰʝʥʦ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʙʦʣʝʝ 160 ʤʣʥ. ʤ3 ʪʝʨʤʘʣʴʥʳʭ ʚʦʜ ʩ ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ ʚ ʩʨʝʜʥʝʤ 

10 ʛ/ʣ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 160 ʪʳʩ. ʪʦʥʥ ʤʠʥʝʨʘʣʴʥʳʭ ʩʦʣʝʡ. ʅʦ ʛʣʘʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʟʘʛʨʷʟʥʝʥʠʷ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʷʚʣʷʶʪʩʷ ʬʝʥʦʣʳ, ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ʪʝʨʤʘʣʴʥʳʭ ʠ ʧʦʧʫʪʥʳʭ ʚʦʜʘʭ ʥʝʬʪʷ-

ʥʳʭ ʩʢʚʘʞʠʥ. ʅʝ ʤʝʥʝʝ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠʛʨʘʶʪ ʠ ʧʦʧʫʪʥʳʝ 

ʛʘʟʳ: ʫʛʣʝʢʠʩʣʳʡ ʛʘʟ, ʤʝʪʘʥ [1]. 

ɹʝʨʠʢʝʡʩʢʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʨʘʩʧʦʣʦʞʝʥʦ ʚ 100 ʢʤ ʶʞʥʝʝ ʄʘʭʘʯʢʘʣʳ ʚ ʛʫʩʪʦʥʘʩʝʣʝʥʥʦʤ 

ɼʝʨʙʝʥʪʩʢʦʤ ʨʘʡʦʥʝ ʚ ʧʨʠʙʨʝʞʥʦʡ ʧʦʣʦʩʝ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ, ʚ 3 ʢʤ ʦʪ ʙʝʨʝʛʘ. ɺʧʝʨʚʳʝ ʦ 

ʥʝʬʪʝʧʨʦʷʚʣʝʥʠʷʭ ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ɹʝʨʠʢʝʡ ʫʧʦʤʠʥʘʝʪ ʘʢʘʜʝʤʠʢ ɻ.ɺ. ɸʙʠʭ ʚ 1960 ʛʦʜʫ. ɺ 

ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ʥʘʨʘʩʪʘʶʱʠʤʠ ʪʝʤʧʘʤʠ ʧʨʦʡʜʝʥʳ ʜʝʩʷʪʢʠ ʢʦʣʦʜʮʝʚ, ʩʦʪʥʠ ʥʝʛʣʫʙʦʢʠʭ ʠ 

ʛʣʫʙʦʢʠʭ ʩʢʚʘʞʠʥ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʠʣʠ ʠʟʫʯʠʪʴ ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʦʛʦ ʤʝ-

ʩʪʦʨʦʞʜʝʥʠʷ ʧʣʦʱʘʜʴʶ 50 ʢʤ2 ʠ ʵʢʩʧʣʫʘʪʠʨʦʚʘʪʴ ʝʛʦ ʜʦ ʧʦʣʥʦʡ ʨʘʟʨʘʙʦʪʢʠ ʛʘʟʦʚʳʭ ʟʘʣʝʞʝʡ ʚ 

1970-ʝ ʛʦʜʳ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʙʦʣʝʝ 150 ʛʘʟʦʬʣʶ-

ʠʜʥʳʭ ʛʨʠʬʦʥʦʚ ʨʝʜʢʦʤʝʪʘʣʴʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʚʦʜ ʩ ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ 75-80 ʛ/ʣ, ʪʝʤʧʝʨʘʪʫ-

ʨʦʡ 55-60Áʉ, ʢʦʪʦʨʳʝ ʦʙʨʘʟʦʚʘʣʠ ʦʟʝʨʦ ʜʠʘʤʝʪʨʦʤ 100-150 ʤ ʩʦ ʩʪʦʢʦʤ ʚ ʂʘʩʧʠʡʩʢʦʝ ʤʦʨʝ ʧʦ-

ʩʨʝʜʩʪʚʦʤ ʜʨʝʥʘʞʥʦʛʦ ʢʘʥʘʣʘ.  

ʆʟʝʨʦ ʛʨʠʬʦʥʦʚ ʦʙʨʘʟʦʚʘʣʦʩʴ ʚ 1952 ʛ. ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʚʘʨʠʠ ʠ ʧʨʦʚʘʣʘ ʩʢʚ. ˉ20 ʠ ʦʙʨʘʟʦ-

ʚʘʥʠʷ ʦʛʨʦʤʥʦʛʦ ʬʦʥʪʘʥʘ ʩ ʧʝʨʚʦʥʘʯʘʣʴʥʳʤ ʜʝʙʠʪʦʤ 40-70 ʪʳʩ. ʤ3/ʩʫʪ. ɻʨʠʬʦʥʳ ʠ ʦʟʝʨʦ ʭʘ-

ʨʘʢʪʝʨʠʟʫʶʪʩʷ ʦʜʥʦʪʠʧʥʳʤʠ ʨʘʩʩʦʣʘʤʠ, ʩʦʜʝʨʞʘʱʠʤʠ ʨʷʜ ʮʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ: ʣʠʪʠʷ, ʨʫʙʠʜʠʷ, 

ʮʝʟʠʷ, ʡʦʜʘ, ʙʦʨʘ, ʤʘʛʥʠʷ, ʩʪʨʦʥʮʠʷ ʠ ʨʷʜʘ ʤʠʥʝʨʘʣʴʥʳʭ ʩʦʣʝʡ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʢʦʥʜʠʮʠʷʭ. 

ʇʨʦʛʥʦʟʥʳʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʟʘʧʘʩʳ ʧʨʦʤʳʰʣʝʥʥʳʭ ʪʝʨʤʘʣʴʥʳʭ ʚʦʜ ɹʝʨʠʢʝʡʩʢʦʛʦ ʤʝ-

ʩʪʦʨʦʞʜʝʥʠʷ ʩʦʩʪʘʚʣʷʶʪ 15 ʪʳʩ. ʤ3/ʩʫʪ ʠʣʠ 5,5 ʤʣʥ. ʤ3/ʛʦʜ. ʀʟ ʥʠʭ 1650 ʤ3/ʩʫʪ ʠʣʠ (0,6 ʤʣʥ. 

ʤ3/ʛʦʜ) ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʦ ʚʳʙʨʘʩʳʚʘʶʪʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ. ɹʝʨʠʢʝʡʩʢʠʝ ʛʨʠʬʦʥʳ ʚʳʥʝʩʣʠ ʠʟ 



ʂʫʨʙʘʥʦʚʘ ʃ.ʄ. 

ɹɸʃʔʅɽʆʃʆɻʀʏɽʉʂʀʁ ʇʆʊɽʅʎʀɸʃ ʄʀʅɽʈɸʃʔʅʓʍ ɺʆɼ ɼɸɻɽʉʊɸʅɸ  

 

81 

ʥʝʜʨ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʠ ʚ ʂʘʩʧʠʡʩʢʦʝ ʤʦʨʝ ʩʣʝʜʫʶʱʠʝ ʮʝʥʥʳʝ ʵʣʝʤʝʥʪʳ (ʪʦʥʥ): ʣʠʪʠʡ ï 5000, 

ʨʫʙʠʜʠʡ ï 550, ʮʝʟʠʡ ï 135, ʡʦʜ ï 1200, ʙʨʦʤ ï 14250, ʙʦʨ ï 12900, ʩʪʨʦʥʮʠʡ ï 28000 ʠ 9000000 

ʪʦʥʥ ʧʦʚʘʨʝʥʥʦʡ ʩʦʣʠ, ʩʚʳʰʝ 900 ʪʦʥʥ ʬʝʥʦʣʦʚ, ʩʚʳʰʝ ʤʠʣʣʠʦʥʘ ʪʦʥʥ ʤʠʥʝʨʘʣʴʥʳʭ ʩʦʣʝʡ, 

ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʛʣʫʙʦʢʦʤʫ ʟʘʛʨʷʟʥʝʥʠʶ ʜʝʩʷʪʢʦʚ ʛʝʢʪʘʨʦʚ ʧʨʠʣʝʛʘʶʱʠʭ ʟʝʤʝʣʴ ʠ ʰʝʣʴʬʘ ʂʘʩ-

ʧʠʡʩʢʦʛʦ ʤʦʨʷ [2]. 

ʇʦʤʠʤʦ ʨʘʩʩʦʣʦʚ, ʛʨʠʬʦʥʳ ʚʳʥʦʩʷʪ ʦʢʦʣʦ 5 ʤʣʥ.ʤ3 ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ ʠ ʙʦʣʝʝ 1 ʤʣʥ. ʤ3 

ʫʛʣʝʢʠʩʣʳʭ ʛʘʟʦʚ, ʯʪʦ ʥʝ ʪʦʣʴʢʦ ʦʪʨʘʚʣʷʝʪ ʚʦʟʜʫʭ ʧʨʠʣʝʛʘʶʱʠʭ ʨʘʡʦʥʦʚ, ʥʦ ʠ ʚ ʮʝʣʦʤ ʚʦʟʜʫʰ-

ʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ [3]. ʆʩʦʙʝʥʥʦ ʵʪʦ ʘʢʪʫʘʣʴʥʦ ʩʝʛʦʜʥʷ, ʢʦʛʜʘ ʚ ʩʚʷʟʠ ʩ ʛʣʦʙʘʣʴʥʳʤ ʧʦʪʝʧʣʝʥʠ-

ʝʤ ʢʣʠʤʘʪʘ ʤʠʨʦʚʦʝ ʩʦʦʙʱʝʩʪʚʦ ʦʩʪʨʦ ʩʪʘʚʠʪ ʚʦʧʨʦʩʳ ʚʳʙʨʦʩʘ ʫʛʣʝʨʦʜʦʩʦʜʝʨʞʘʱʠʭ ʛʘʟʦʚ, ʠ ʚ 

ʥʝʢʦʪʦʨʳʭ ʩʪʨʘʥʘʭ ʜʘʞʝ ʚʚʦʜʠʪʩʷ ʫʛʣʝʨʦʜʥʳʡ ʥʘʣʦʛ ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʢʦʤʧʘʥʠʡ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʦʪʥʠ ʛʝʢʪʘʨʦʚ ʧʨʠʙʨʝʞʥʳʭ ʟʝʤʝʣʴ ʂʘʷʢʝʥʪ-ɹʝʨʠʢʝʡʩʢʦʛʦ ʢʫʨʦʨʪʥʦʛʦ ʨʘʡʦ-

ʥʘ ʠ ʰʝʣʴʬ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ ʠʥʪʝʥʩʠʚʥʦ ʟʘʛʨʷʟʥʝʥʳ ʠ ʥʫʞʜʘʶʪʩʷ ʚ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʨʝ-

ʢʫʣʴʪʠʚʘʮʠʠ. 

 ʈʘʟʨʘʙʦʪʘʥʳ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʦʯʠʩʪʢʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʦʪ ʚʨʝʜʥʳʭ ʧʨʠʤʝʩʝʡ. ɺ ʯʘʩʪʥʦ-

ʩʪʠ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʤʝʪʦʜ, ʢʦʪʦʨʳʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʳʨʘʱʠʚʘʥʠʠ ʚ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜʘʭ ʤʠʢʨʦ-

ʚʦʜʦʨʦʩʣʝʡ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʜʝʪʦʢʩʠʢʘʮʠʠ ʬʝʥʦʣʦʚ, ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ; ʤʝʪʦʜ ʘʜʩʦʨʙʮʠʦʥʥʦʡ 

ʦʯʠʩʪʢʠ ʩ ʚʳʜʝʣʝʥʠʝʤ ʬʝʥʦʣʦʚ ʚ ʚʠʜʝ ʪʦʚʘʨʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʜʨ. ʆʧʪʠʤʘʣʴʥʳʤ ʤʝʪʦʜʦʤ ʨʝʰʝ-

ʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʨʤʘʣʴʥʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ ʷʚʣʷʝʪʩʷ ʠʭ ʢʦʤ-

ʧʣʝʢʩʥʘʷ ʧʝʨʝʨʘʙʦʪʢʘ ʩ ʚʳʜʝʣʝʥʠʝʤ ʚʩʝʭ ʢʦʤʧʦʥʝʥʪʦʚ. ʊʝʨʤʦʤʠʥʝʨʘʣʴʥʳʝ ʚʦʜʳ ï ʵʪʦ ʧʦʣʝʟ-

ʥʦʝ ʠʩʢʦʧʘʝʤʦʝ ʤʥʦʛʦʮʝʣʝʚʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʠ ʦʧʪʠʤʘʣʴʥʦʝ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʨʝʰʝʥʠ-

ʝʤ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʘʩʧʝʢʪʘ, ʢʘʢ ʜʣʷ ʩʘʤʠʭ ʚʦʜ, ʪʘʢ ʠ ʜʣʷ ʦʙʲʝʢʪʦʚ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ, ʧʦʜʚʝʨ-

ʞʝʥʥʦʡ ʠʭ ʚʦʟʜʝʡʩʪʚʠʶ.  

ʀʥʩʪʠʪʫʪʘʤʠ ʛʝʦʣʦʛʠʠ ʠ ʧʨʦʙʣʝʤ ʛʝʦʪʝʨʤʠʠ ɼʘʛʝʩʪʘʥʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʈʦʩʩʠʡʩʢʦʡ 

ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʩʦʚʤʝʩʪʥʦ ʩ ʨʷʜʦʤ ʥʘʫʯʥʳʭ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʩʪʨʘʥʳ ʚʳʧʦʣʥʝʥ 

ʢʦʤʧʣʝʢʩ ʛʝʦʣʦʛʠʯʝʩʢʠʭ, ʛʠʜʨʦʛʝʦʭʠʤʠʯʝʩʢʠʭ, ʭʠʤʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʪʝʭʥʠʢʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʢʦʪʦʨʳʝ ʧʦʢʘʟʳʚʘʶʪ ʢʨʘʡʥʝ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʩʙʨʦʩʘ ʙʝ-

ʨʠʢʝʡʩʢʠʭ ʨʘʩʩʦʣʦʚ ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʂʘʷʢʝʥʪ-ɹʝʨʠʢʝʡʩʢʦʡ ʟʦʥʳ ʠ ʰʝʣʴʬʘ ʂʘʩʧʠʷ, 

ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʠʭ ʫʪʠʣʠʟʘʮʠʠ ʩ ʙʦʣʴʰʠʤ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʵʬʬʝʢʪʦʤ ï ʩ ʜʨʫ-

ʛʦʡ. ʇʨʦʚʝʜʝʥʥʳʝ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʨʘʩʯʝʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʚʳʩʦʢʦʡ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʩʚʦʝʥʠʷ ʛʝʦʪʝʨʤʘʣʴʥʳʭ ʠ ʛʠʜʨʦʤʠʥʝʨʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʤʝʩʪʦʨʦʞʜʝʥʠʷ [7]. 

ʉʦʛʣʘʩʥʦ ʩʦʩʪʘʚʣʝʥʥʦʤʫ ʀʥʩʪʠʪʫʪʦʤ ʛʝʦʣʦʛʠʠ, ʀʥʩʪʠʪʫʪʦʤ ʧʨʦʙʣʝʤ ʛʝʦʪʝʨʤʠʠ ʠ ʆʆʆ 

çɻʝʦʨʝʩʫʨʩè ʙʠʟʥʝʩ-ʧʣʘʥʫ, ʠʟ ɹʝʨʠʢʝʡʩʢʠʭ ʚʦʜ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʤʘʩʰʪʘʙʘʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʤʦʞʥʦ ʜʦʙʳʚʘʪʴ ʢʘʨʙʦʥʘʪ ʣʠʪʠʷ, ʤʘʛʥʝʟʠʶ ʞʞʝʥʥʫʶ, ʧʠʱʝʚʫʶ ʩʦʣʴ (ʚ ʪʦʤ ʯʠʩʣʝ ʡʦʜʠʨʦʚʘʥ-

ʥʫʶ, ʠ ʚ ʙʨʠʢʝʪʘʭ ʜʣʷ ʩʢʦʪʘ), ʡʦʜ ʪʝʭʥʠʯʝʩʢʠʡ, ʙʨʦʤ ʪʝʭʥʠʯʝʩʢʠʡ, ʛʠʧʦʭʣʦʨʠʜ ʢʘʣʴʮʠʷ, ʘ ʪʘʢ-

ʞʝ ʫʛʣʝʢʠʩʣʳʡ ʛʘʟ ʠ ʪʷʞʝʣʳʝ ʫʛʣʝʚʦʜʦʨʦʜʳ. ʀʤʝʶʪʩʷ ʩʦʚʤʝʩʪʥʳʝ ʩ ɺʉɽɻʀʅɻɽʆ ʟʘʜʝʣʳ ʧʦ 

ʠʟʚʣʝʯʝʥʠʶ ʨʫʙʠʜʠʷ ʠ ʮʝʟʠʷ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʝʦ-

ʪʝʨʤʘʣʴʥʳʭ ʨʘʩʩʦʣʦʚ ʚ ʣʝʯʝʙʥʦ-ʙʘʣʴʥʝʦʣʦʛʠʯʝʩʢʠʭ ʮʝʣʷʭ, ʩʦʛʣʘʩʥʦ ʟʘʢʣʶʯʝʥʠʶ ʇʷʪʠʛʦʨʩʢʦʛʦ 

ʅʀʀ ʢʫʨʦʨʪʦʣʦʛʠʠ ʠ ʬʠʟʠʦʪʝʨʘʧʠʠ. 

ʀʤʝʝʪʩʷ ʥʝʢʦʪʦʨʳʡ ʧʨʘʢʪʠʯʝʩʢʠʡ ʦʧʳʪ ʠʟʚʣʝʯʝʥʠʷ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʠʟ ʨʘʩʩʦʣʦʚ 

ɹʝʨʠʢʝʡʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. ʊʘʢ, ʚ 2001-2004 ʛʛ. ʆʆʆ çɻʝʦʨʝʩʫʨʩè ʩ ʫʯʘʩʪʠʝʤ ʩʦʪʨʫʜʥʠʢʦʚ 

ʀʇɻ ʠ ʀɻ ɼʅʎ ʈɸʅ ʨʘʟʨʘʙʦʪʘʥʘ ʠ ʩʤʦʥʪʠʨʦʚʘʥʘ ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʫʢʨʫʧʥʝʥʥʘʷ ʧʠʣʦʪʥʘʷ 

ʛʝʦʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʫʩʪʘʥʦʚʢʘ ʠ ʥʘ ʵʪʦʡ ʫʩʪʘʥʦʚʢʝ ʦʪʨʘʙʦʪʘʥʘ ʪʝʭʥʦʣʦʛʠʷ ʧʦʣʫʯʝʥʠʷ ʢʦʥʮʝʥ-

ʪʨʘʪʘ ʣʠʪʠʷ ʠ ʤʘʛʥʝʟʠʠ. ɹʳʣʦ ʧʦʣʫʯʝʥʦ 1000 ʢʛ ʢʦʥʮʝʥʪʨʘʪʘ ʣʠʪʠʷ ʠ 150 ʢʛ ʤʘʛʥʝʟʠʠ [7]. ɺ 

1942-1945 ʛʛ. ʥʘ ʙʘʟʝ ʫʪʠʣʠʟʘʮʠʠ ʵʪʠʭ ʚʦʜ ʜʘʞʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʣ ʥʝʙʦʣʴʰʦʡ ʡʦʜʥʳʡ ʟʘʚʦʜ ʚ 

ʧʦʩʝʣʢʝ ɼʘʛʝʩʪʘʥʩʢʠʝ ʆʛʥʠ. 

ʅʘ ɹʝʨʠʢʝʡʩʢʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʪʘʢʞʝ ʫʩʧʝʰʥʦ ʘʧʨʦʙʠʨʦʚʘʥ ʦʧʳʪ ʦʯʠʩʪʢʠ ʠ ʨʝʢʫʣʴʪʠ-

ʚʘʮʠʠ ʧʨʠʣʝʛʘʶʱʠʭ ʟʝʤʝʣʴ ʦʪ ʟʘʛʨʷʟʥʝʥʠʷ ʪʝʨʤʦʤʠʥʝʨʘʣʴʥʳʤʠ ʧʦʧʫʪʥʳʤʠ ʚʦʜʘʤʠ, ʨʘʟʨʘʙʦ-

ʪʘʥʥʳʡ ʚ ʎʝʥʪʨʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʢʦʥʪʨʦʣʷ ʈɼ [6]. ʇʨʦʝʢʪ ʩʦ-

ʩʪʦʷʣ ʠʟ 3 ʵʪʘʧʦʚ: 1) ʩʦʟʜʘʥʠʝ ʥʝʬʪʝʣʦʚʫʰʝʢ ʠ ʜʨʝʥʘʞʥʦʡ ʩʠʩʪʝʤʳ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ 



ʊʈʋɼʓ ʀʅʉʊʀʊʋʊɸ ɻɽʆʃʆɻʀʀ ɼɸɻɽʉʊɸʅʉʂʆɻʆ ʅɸʋʏʅʆɻʆ ʎɽʅʊʈɸ ʈɸʅ ˉ 4 (87), 2021 
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ʥʝʬʪʷʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚʳ ʠ ʚʦʜʳ; 2) ʚʥʝʩʝʥʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʙʠʦʦʨʛʘʥʠʟʤʦʚ ʠ ʧʦʜ-

ʢʦʨʤʦʢ; 3) ʟʘʩʝʚ ʧʦʯʚ ʩʝʣʴʭʦʟʢʫʣʴʪʫʨʘʤʠ.  

ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʧʨʦʙʣʝʤʘ ʥʘ ɹʝʨʠʢʝʡʩʢʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʩʪʨʦʪʦʡ ʠ 

ʥʝʦʪʣʦʞʥʦʩʪʴʶ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʟʘʚʦʜʘ ʧʦ ʜʦʙʳʯʝ ʮʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠʟ ʪʝʨʤʦʤʠʥʝʨʘʣʴʥʳʭ 

ʨʘʩʩʦʣʦʚ ʦʜʥʦʚʨʝʤʝʥʥʦ ʨʘʟʨʝʰʠʣʦ ʙʳ ʟʘʪʷʥʫʚʰʫʶʩʷ ʥʘ 50 ʣʝʪ ʦʩʪʨʝʡʰʫʶ ʵʢʦʣʦʛʠʯʝʩʢʫʶ 

ʧʨʦʙʣʝʤʫ ʟʘʛʨʷʟʥʝʥʠʷ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʂʘʷʢʝʥʪ-ɹʝʨʠʢʝʡʩʢʦʛʦ ʢʫʨʦʨʪʥʦʛʦ ʨʘʡʦʥʘ, ʧʦʟʚʦʣʠʚ 

ʨʝʢʫʣʴʪʠʚʠʨʦʚʘʪʴ ʜʝʩʷʪʢʠ ʛʝʢʪʘʨʦʚ ʟʘʛʨʷʟʥʝʥʥʳʭ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ ʠ ʛʠʜʨʦʤʠʥʝʨʘʣʴʥʳʤʠ ʩʦ-

ʣʷʤʠ ʟʝʤʝʣʴ, ʰʝʣʴʬʘ ʂʘʩʧʠʷ, ʠ ʟʘʛʘʟʦʚʘʥʥʦʩʪʠ ʧʨʠʣʝʛʘʶʱʠʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ. 

ʉʪʘʪʴʷ ʧʦʜʛʦʪʦʚʣʝʥʘ ʚ ʨʘʤʢʘʭ ʚʳʧʦʣʥʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ʀɻ ɼʌʀʎ ʈɸʅ ʧʦ 

ʪʝʤʝ ʅʀʈ ʈʝʛ. ʥʦʤʝʨ ʅʀʆʂʊʈ ɸɸɸɸ-ɸ17-117021310203-3. 
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ʂ ʆʇʈɽɼɽʃɽʅʀʖ ʇɽʈɽʍʆɼʅʆɻʆ ʂʆʕʌʌʀʎʀɽʅʊɸ ʄʂ ʏɽʊɺɽʈʊʀʏʅʓʍ ɻʃʀʅ ʅɸ 

ʊɽʈʈʀʊʆʈʀʀ ɼɸɻɽʉʊɸʅɸ 
 

ʂʦʥʜʘʢʦʚ1 ɺ.ʄ., ʄʘʤʘʝʚ1 ʉ.ɸ., ɸʭʤʝʜʦʚ2 ʉ.ɸ., ɸʙʜʫʨʘʟʘʢʦʚʘ2 ɿ.ʐ. 
1ʀʥʩʪʠʪʫʪ ʛʝʦʣʦʛʠʠ ɼʌʀʎ ʈɸʅ, 2ɼʘʛʝʩʪʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ  

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʨʘʙʦʪʳ. ɼʣʷ ʦʙʲʝʢʪʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʝʨʚʦʛʦ ʠ   ʚʪʦʨʦʛʦ ʫʨʦʚʥʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʧʨʝʜʫ-

ʩʤʘʪʨʠʚʘʝʪʩʷ ʩʪʘʪʠʯʝʩʢʦʝ ʠ ʜʠʥʘʤʠʯʝʩʢʦʝ ʟʦʥʜʠʨʦʚʘʥʠʝ [1,2]. ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʢʦʤʧʨʝʩʩʠʦʥʥʳʭ 

ʨʘʙʦʪ [3] ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʦʣʴʟʦʚʘʪʴʩʷ ʨʝʛʠʦʥʘʣʴʥʳʤʠ ʧʝʨʝʭʦʜʥʳʤʠ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʄʢ. ʎʝʣʴ ʨʘ-

ʙʦʪʳ. ʉʜʝʣʘʪʴ ʦʙʟʦʨ ʠ ʘʥʘʣʠʟ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʡ ʩ ʚʳʙʦʨʦʤ ʦʙʲʝʢʪʦʚ ʩʦ ʩʣʘʙʳʤʠ ʛʨʫʥʪʘʤʠ, ʛʜʝ 

ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʩʪʘʪʠʯʝʩʢʦʝ ʟʦʥʜʠʨʦʚʘʥʠʝ. ʄʝʪʦʜʠʢʘ ʨʘʙʦʪ. ʇʦʣʝʚʳʝ ʠʩʧʳʪʘʥʠʷ ʛʨʫʥʪʦʚ ʧʨʦʚʦʜʠʣʠʩʴ ʤʝʪʦʜʦʤ 

ʩʪʘʪʠʯʝʩʢʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 19912 çɻʨʫʥʪʳ. ʄʝʪʦʜʳ ʧʦʣʝʚʳʭ ʠʩʧʳʪʘʥʠʡ ʩʪʘʪʠʯʝʩʢʠʤ ʠ 

ʜʠʥʘʤʠʯʝʩʢʠʤ ʟʦʥʜʠʨʦʚʘʥʠʝʤè, ʉʅ-448-72 çʋʢʘʟʘʥʠʷ ʧʦ ʟʦʥʜʠʨʦʚʘʥʠʶ ʛʨʫʥʪʦʚ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʯʘʩʪʴ 1, ʦʙ-

ʱʠʝ ʧʨʘʚʠʣʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ. ʀʩʧʳʪʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦʣʝʚʳʤ ʠʟʤʝʨʠʪʝʣʴʥʳʤ ʢʦʤʧʣʝʢʩʦʤ ʘʧʧʘʨʘʪʫʨʳ ʜʣʷ 

ʩʪʘʪʠʯʝʩʢʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ çʇʠʢʘ-19è ʢʦʥʩʪʨʫʢʮʠʠ ʅʀʀʆʉʇ ʠʤ. ɻʝʨʩʝʚʘʥʦʚʘ. ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪ. ɹʳʣʠ ʚʳʙʨʘ-

ʥʳ ʦʪʯʝʪʳ ʧʦ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʠʟʳʩʢʘʥʠʷʤ ʧʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʦʙʲʝʢʪʘʤ, ʩʦ ʩʣʘʙʳʤʠ ʛʨʫʥʪʘʤʠ - ʤʷʛʢʦ 

ï ʠ ʪʫʛʦʧʣʘʩʪʠʯʥʳʤʠ ʛʣʠʥʘʤʠ ʠ ʩʫʛʣʠʥʢʘʤʠ. ʂʦʵʬʬʠʮʠʝʥʪ ʄʢ ʥʘʭʦʜʠʣʩʷ ʢʘʢ ʯʘʩʪʥʦʝ ʦʪ ʜʝʣʝʥʠʷ ʧʨʷʤʳʭ ʦʧʨʝʜʝ-

ʣʝʥʠʡ ʤʦʜʫʣʷ ʜʝʬʦʨʤʘʮʠʠ ʥʘ ʣʘʙʦʨʘʪʦʨʥʳʡ ʤʦʜʫʣʴ ʜʝʬʦʨʤʘʮʠʠ. ʊʘʢʞʝ ʧʦʢʘʟʘʥʳ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʟʥʘʯʝʥʠʷ ʄʂ 

ʧʦ ʠʥʪʝʨʧʦʣʷʮʠʠ. ʉʪʘʪʠʯʝʩʢʦʝ ʟʦʥʜʠʨʦʚʘʥʠʝ   ʧʨʦʚʦʜʠʣʦʩʴ ʢʘʢ ʤʠʥʠʤʫʤ ʧʦ 3 ʩʢʚʘʞʠʥʘʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʪʘʪʠʯʝʩʢʦʝ ʠ ʜʠʥʘʤʠʯʝʩʢʦʝ ʟʦʥʜʠʨʦʚʘʥʠʝ, ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʧʦʨʠʩʪʦʩʪʠ, ʬʠʟʠʢʦ-

ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʛʨʫʥʪʘ, ʤʦʜʫʣʠ ʜʝʬʦʨʤʘʮʠʠ.  

 

TO DETERMINING THE TRANSITIONAL FACTOR OF MC FOR QUATERNARY CLAYS IN 

THE TERRITORY OF DAGESTAN 
 

Kondakov1 V.M., Mamaev1 S.A., Akhmedov2 S.A., Abdurazakova2 Z.Sh. 
1Institute of Geology, DPRC RAS, 2Dagestan State University 

 

The relevance of the work. For construction objects of the first and second levels of responsibility, static and dy-

namic sounding is provided [1,2]. When performing laboratory compression work [3], it is recommended to use regional 

transition factors, including Mk. Objective. Review and analyze engineering and geological surveys with a selection of ob-

jects with soft soils, where static sounding was carried out. Methodology of work. Field tests of soils were carried out us-

ing the static sounding method in accordance with GOST 19912 ñSoils. Methods of field tests by static and dynamic 

sounding ", CH-448-72" Instructions for sounding of soils for construction, part 1, general rules for the production of 

work. The tests were carried out by the field measuring complex of equipment for static sounding "Pika-19", designed by 

NIIOSP them. Gersevanov. Results of work. Geotechnical survey reports were selected for the relevant sites, with soft 

soils - soft - and refractory clays and loams. The Mk coefficient was found as a quotient from dividing the direct determi-

nations of the deformation modulus by the laboratory deformation modulus. Interpolated MC values are also shown. Static 

sounding was carried out in at least 3 wells. 

Keywords: static and dynamic sounding, porosity coefficient, physical and mechanical properties of soil, defor-

mation moduli. 

 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʨʤʘʪʠʚʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ, ʦʩʥʦʚʘʥʠʷ ʠ ʬʫʥʜʘʤʝʥʪʳ ʩʦʦʨʫʞʝʥʠʡ, 

ʚʦʟʚʦʜʠʤʳʭ ʥʘ ʣʶʙʳʭ ʛʨʫʥʪʘʭ, ʩʣʝʜʫʝʪ ʨʘʩʩʯʠʪʳʚʘʪʴ ʧʦ ʜʚʫʤ ʛʨʫʧʧʘʤ ʧʨʝʜʝʣʴʥʳʭ ʩʦʩʪʦʷʥʠʡ: 

ʧʦ ʧʝʨʚʦʡ ï ʧʦ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ, ʧʦ ʚʪʦʨʦʡ ï ʧʦ ʜʝʬʦʨʤʘʮʠʷʤ (ʦʩʘʜʢʘʤ, ʧʨʦʛʠʙʘʤ, ʠ ʧʨ.), 

ʟʘʪʨʫʜʥʷʶʱʠʤ ʥʦʨʤʘʣʴʥʫʶ ʵʢʩʧʣʫʘʪʘʮʠʶ ʩʦʦʨʫʞʝʥʠʷ ʠʣʠ ʩʥʠʞʘʶʱʠʤ ʝʛʦ ʜʦʣʛʦʚʝʯʥʦʩʪʴ. ʀ 

ʠʥʦʛʜʘ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʝʨʝʭʦʜʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚ ɼʘʛʝʩʪʘʥʝ ʧʨʠʭʦʜʠʪʩʷ ʚʘʨʴʠʨʦʚʘʪʴ 

ʵʪʦʪ ʢʦʵʬʬʠʮʠʝʥʪ ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ ʤʝʩʪʥʳʭ ʫʩʣʦʚʠʡ. ʇʨʠʚʦʜʷʪʩʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʥʦʨʤʘʪʠʚ-

ʥʳʝ ʠ ʨʘʩʯʝʪʥʳʝ ʟʥʘʯʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʨʫʥʪʦʚ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʛʨʫʥʪʦʚ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʫʪʦʯ-

ʥʠʪʴ ʧʝʨʝʭʦʜʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʄʢ ʜʣʷ ʩʣʘʙʳʭ ʯʝʪʚʝʨʪʠʯʥʳʭ ʤʷʛʢʦ ʠ ʪʫʛʦʧʣʘʩʪʠʯʥʳʭ ʛʣʠʥ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ɼʘʛʝʩʪʘʥʘ ʩʣʘʙʳʝ ʛʨʫʥʪʳ ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ 

ʥʘ ʜʨʝʚʥʠʭ ʧʦʛʨʝʙʝʥʥʳʭ ʧʦʡʤʘʭ ʨʝʢ ʉʫʣʘʢ, ʊʝʨʝʢ, ʘ ʪʘʢʞʝ ʚ ʇʨʠʤʦʨʩʢʦʡ ʟʦʥʝ ʂʘʩʧʠʡʩʢʦʛʦ 
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ʤʦʨʷ, ʚ ʣʘʛʫʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ. ʈʫʢʘʚ ʜʝʣʴʪʳ ʨ, ʊʝʨʝʢ ʧʨʦʪʷʛʠʚʘʝʪʩʷ ʜʦ 100 ʢʤ ʧʦ ʜʣʠʥʝ ʠ ʧʦ 

ʰʠʨʠʥʝ ʦʪ 20 ʜʦ 40 ʩʢʤ. ʇʨʠʤʝʨʥʦ ʠ ʪʘʢʠʝ ʞʝ ʨʘʟʤʝʨʳ ʠʤʝʝʪ ʜʨʝʚʥʷʷ ʧʦʡʤʘ ʨ. ʉʫʣʘʢ.   

ʊʘʢ, ʚ ʨʘʡʦʥʝ çʏʝʨʝʤʫʰʢʠè (ʫʣ. ʖʨʠʢʦʚʘ) ʛ. ʂʠʟʣʷʨʘ ʟʘʣʝʛʘʶʪ ʛʣʠʥʳ ʪʝʤʥʦ-ʩʝʨʳʝ ʠʣʠ-

ʩʪʳʝ ʤʷʛʢʦʧʣʘʩʪʠʯʥʳʝ ʩ ʛʣʫʙʠʥʳ 2,6ʤ ʜʦ ʛʣʫʙʠʥʳ 5,0-6,0ʤ. ʀʭ ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʨʠʩʪʦʩʪʠ ʩʦ-

ʩʪʘʚʣʷʝʪ ʦʪ 1,00 ʜʦ 1,206. ʂʦʵʬʬʠʮʠʝʥʪ ʧʦʨʠʩʪʦʩʪʠ ʪʫʛʦʧʣʘʩʪʠʯʥʳʭ ʛʣʠʥ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 0,9, 

ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʪʥʦʩʠʪʴ ʠʭ ʢ 3 ʢʘʪʝʛʦʨʠʠ ʛʨʫʥʪʦʚ ʧʦ ʩʝʡʩʤʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ [4, 5]. 

ʊʘʢʞʝ ʩʣʘʙʳʝ ʛʨʫʥʪʳ, ʢʘʢ ʪʫʛʦʧʣʘʩʪʠʯʥʳʝ ʛʣʠʥʳ, ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʚ ʂʘʘʙʝʢʦʚʩʢʦʤ ʨʘʡ-

ʦʥʝ, ʩʝʣ. ɼʳʣʳʤ, ʧʨʠ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʷʭ ʧʦʜ 8-ʤʠ ʵʪʘʞʥʳʡ ʞʠʣʦʡ ʜʦʤ ʥʘ 

ʛʣʫʙʠʥʝ 10-15ʤ. ʀʭ ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʦʨʠʩʪʦʩʪʠ ʩʦʩʪʘʚʣʷʣʠ ʦʪ 0,937 ʜʦ 1,044. 

ɺ ʨʘʡʦʥʝ ʢʝʤʧʠʥʛʘ ʙʳʣʠ ʦʧʨʦʙʦʚʘʥʳ ï ʛʣʠʥʳ ʩʝʨʦʚʘʪʦ-ʞʝʣʪʳʝ ʤʷʛʢʦʧʣʘʩʪʠʯʥʳʝ ʤʦʱ-

ʥʦʩʪʴʶ ʜʦ 5,0ʤ. ɿʜʝʩʴ ʚ ʨʘʡʦʥʝ ʤʦʨʩʢʦʡ ʣʘʛʫʥʳ ʩʣʘʙʳʝ ʛʨʫʥʪʳ ʟʘʣʝʛʘʶʪ ʧʦʚʩʝʤʝʩʪʥʦ. ʄʷʛʢʦ-

ʧʣʘʩʪʠʯʥʳʝ ʛʣʠʥʳ ʠ ʩʫʛʣʠʥʢʠ ʠʤʝʶʪ ʤʦʱʥʦʩʪʴ ʦʪ 1 ʜʦ 5ʤ. ʀʭ ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʨʠʩʪʦʩʪʠ ʩʦ-

ʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 0,9, ʯʪʦ ʪʘʢʞʝ ʦʪʥʦʩʠʪʩʷ ʢ ʛʨʫʥʪʘʤ 3 ʢʘʪʝʛʦʨʠʠ ʧʦ ʩʝʡʩʤʠʯʝʩʢʠʤ ʩʚʦʡ-

ʩʪʚʘʤ. 

ʅʠʞʝ, ʚ ʪʘʙʣ. 1 ʧʨʠʚʦʜʠʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 

ʛʨʫʥʪʘ- ʤʷʛʢʦ ï ʠ ʪʫʛʦʧʣʘʩʪʠʯʥʦʡ ʛʣʠʥʳ, ʦʧʨʝʜʝʣʷʝʤʳʭ ʧʦ ʣʘʙʦʨʘʪʦʨʥʳʤ ʨʘʙʦʪʘʤ, ʧʦ ʉʇ 50-

101-2004 ʠ ʧʦ ʩʪʘʪʠʯʝʩʢʦʤʫ ʟʦʥʜʠʨʦʚʘʥʠʶ ʜʣʷ  ʠʥʞʝʥʝʨʥʦ-ʛʝʣʦʛʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʡ ʧʦ ʫʣ. 

ʖʨʠʢʦʚʘ 1, 5, 9ʘ(ʛ. ʂʠʟʣʷʨ), ʘ ʚ ʪʘʙʣ.2 ï ʜʣʷ ʤʷʛʢʦ- ʠ ʪʫʛʦʧʣʘʩʪʠʯʥʦʛʦ ʩʫʛʣʠʥʢʦʚ  ʧʦ ʫʣ. ɽʨ-

ʤʦʰʢʠʥʘ 117 (ʛ. ʄʘʭʘʯʢʘʣʘ).  

ʉ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʄʢ, ʤʦʜʫʣʠ ʜʝʬʦʨʤʘʮʠʠ, ʦʧʨʝʜʝʣʝʥʥʳʝ ʩʪʘʪʠʯʝʩʢʠʤ ʟʦʥʜʠʨʦʚʘʥʠ-

ʝʤ (ʪʘʙʣ. 1, 2), ʜʝʣʠʣʠʩʴ ʥʘ ʣʘʙʦʨʘʪʦʨʥʳʝ ʥʦʨʤʘʪʠʚʥʳʝ ʤʦʜʫʣʠ ʜʝʬʦʨʤʘʮʠʠ (ʪʘʙʣ. 3-6) ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʠʭ ʛʨʫʥʪʦʚ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʛʣʠʥʳ ʤʷʛʢʦʧʣʘʩʪʠʯʥʦʡ (ʪʘʙʣ. 1-ʪʘʙʣ.5):  

ʄʢ = 4,9 : 1,6 = 3,0.  

 

ʊʘʙʣʠʮʘ1. 

ʈʝʢʦʤʝʥʜʫʝʤʳʝ ʥʦʨʤʘʪʠʚʥʳʝ ʠ ʨʘʩʯʝʪʥʳʝ ʟʥʘʯʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʨʫʥʪʦʚ  

(ʧʦ ʫʣ. ʖʨʠʢʦʚʘ 1, 5, 9ʘ) 

ʅʦʤʝʨ ʀɻʕ ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʥʦʨʤ. 

ɿʥʘʯʝʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʈʝʢʦʤʝʥʜʫʝʤʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʛʨʫʥʪʦʚ 
ʇʦ 

ʣʘʙʦʨʘʪʦʨʥʳʤ 

ʜʘʥʥʳʤ 

ʇʦ ʉʇ 

50-101-

2004 

ʐʪʘʤʧʦʚʳʤ 

ʠʩʧʳʪʘʥʠʝʤ 

ʉʪʘʪʠʯʝʩʢʦʝ 

ʟʦʥʜʠʨʦʚʘʥʠʝ 

ʀɻʕ-2, ʛʣʠʥʘ 

ʤʷʛʢʦʧʣʘʩʪʠʯʥʘʷ 

ʋʜʝʣʴʥʦʝ 

ʩʮʝʧʣʝʥʠʝ, ʢʇʘ 

ʅʦʨʤ.. /0,85/0,95 

21/18/17   27/25/24 21/18/17 

ʋʛʦʣ ʚʥʫʪʨ. 

ʊʨʝʥʠʷ  

ʅʦʨʤ../0,85/0,95 

11/10/10   15/14/13 15/14/13 

ʄʦʜʫʣʴ 

ʜʝʬʦʨʤʘʮʠʠ, ʄʇʘ 

ʅʦʨʤ../0,85/0,95 

6   4,9/4,5/4,3 4,9/4,5/4,3 

ʀɻʕ-3, ʛʣʠʥʘ 

ʪʫʛʦʧʣʘʩʪʠʯʥʘʷ 

ʋʜʝʣʴʥʦʝ 

ʩʮʝʧʣʝʥʠʝ, ʢʇʘ 

ʅʦʨʤ../0,85/0,95 

30/28/26 39/38/36  35/33/32 30/28/26 

ʋʛʦʣ ʚʥʫʪʨ. 

ʪʨʝʥʠʷ 

ʅʦʨʤ../0,85/0,95 

15/15/15 15/14/14  18./17/17 18./17/17 

ʄʦʜʫʣʴ 

ʜʝʬʦʨʤʘʮʠʠ, ʄʇʘ 

ʅʦʨʤ../0,85/0,95 

2.4*5.0  =12 

(ʩ ʫʯʝʪʦʤ ʄʢ) 
13,0 11 14/14/13 14/14/13 

 ʋʜʝʣʴʥʦʝ 4/4/3    4/4/3 



ʂʫʨʙʘʥʦʚʘ ʃ.ʄ. 
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ʀɻʕ-4, ʧʝʩʦʢ 

ʧʳʣʝʚʘʪʳʡ. 

ʩʮʝʧʣʝʥʠʝ, ʢʇʘ 

ʅʦʨʤ../0,85/0,95 

ʋʛʦʣ ʚʥʫʪʨ. 

ʪʨʝʥʠʷ 

ʅʦʨʤ../0,85/0,95 

30/30/27   31/31/30 30/30/27 

ʄʦʜʫʣʴ 

ʜʝʬʦʨʤʘʮʠʠ, ʄʇʘ 

ʅʦʨʤ../0,85/0,95 

18,0   18,4/18,1/18,0 18,0 

  

ʊʘʙʣʠʮʘ 2   

(ʇʦ ʫʣ. ɽʨʤʦʰʢʠʥʘ 117.) 

ʅʦʤʝʨ ʀɻʕ ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʥʦʨʤ. 

ɿʥʘʯʝʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʈʝʢʦʤʝʥʜʫʝʤʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʛʨʫʥʪʦʚ 

ʇʦ 

ʣʘʙʦʨʘʪʦʨʥʳʤ 

ʜʘʥʥʳʤ 

ʇʦ ʉʇ 

50-101-

2004 

ʐʪʘʤʧʦʚʳʤ 

ʠʩʧʳʪʘʥʠʝʤ 

ʉʪʘʪʠʯʝʩʢʦʝ  

ʟʦʥʜʠʨʦʚʘʥʠʝ  

ʀɻʕ-2, ʩʫʛʣʠʥʦʢ 

ʪʫʛʦʧʣʘʩʪʠʯʥʳʡ. 

ʋʜʝʣʴʥʦʝ 

ʩʮʝʧʣʝʥʠʝ, ʢʇʘ 

ʅʦʨʤ../0,85/0,95 

22/21/20 24/23/23  21/21/20 

 

22/21/20 

ʋʛʦʣ ʚʥʫʪʨ. 

ʪʨʝʥʠʷ 

ʅʦʨʤ../0,85/0,95 

19/19/19 20/20/19  21/20/20 20/20/19 

ʄʦʜʫʣʴ 

ʜʝʬʦʨʤʘʮʠʠ 

ʅʦʨʤ../0,85/0,95 

16 14/13/13  13/12/12 13,0 

ʀɻʕ-3, ʩʫʛʣʠʥʦʢ 

ʤʷʛʢʦʧʣʘʩʪʠʯʥʳʡ. 

ʋʜʝʣʴʥʦʝ 

ʩʮʝʧʣʝʥʠʝ, ʢʇʘ 

ʅʦʨʤ../0,85/0,95 

16/15/14 17/16/15  19./18/18 

 

16/15/14 

ʋʛʦʣ ʚʥʫʪʨ. 

ʪʨʝʥʠʷ 

ʅʦʨʤ../0,85/0,95 

16/15/15 16/16/15  20/19/18 16/15/15 

ʄʦʜʫʣʴ 

ʜʝʬʦʨʤʘʮʠʠ, 

ʄʇʘ 

ʅʦʨʤ../0,85/0,95 

11 9/8/8  8/8/8 9 
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ʊʘʙʣʠʮʘ 3 

ʌʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʛʨʫʥʪʦʚ (ɽʨʤʦʰʢʠʥʘ 117). 

ˉ ʚʳʨʘʙʦʪʢʠ 
ɻʣʫʙʠʥʘ 

ʦʪʙʦʨʘ, ʤ 

ɺ
ʣ
ʘ
ʞ
ʥ
ʦ
ʩ
ʪ
ʴ
,
 
%

 

ʏ
ʠ
ʩ
ʣ
ʦ
 

ʧ
ʣ
ʘ
ʩ
ʪ
ʠ
ʯ
ʥ
ʦ
ʩ
ʪ
ʠ

 

ʇ
ʦ
ʢ
ʘ
ʟ
ʘ
ʪ
ʝ
ʣ
ʴ
 

ʪ
ʝ
ʢ
ʫ
ʯ
ʝ
ʩ
ʪ
ʠ

 

ʇ
ʣ
ʦ
ʪ
ʥ
ʦ
ʩ
ʪ
ʴ
,
 

ʛ
/
ʩ
ʤ

3
 

ʂ
ʦ
ʵ
ʬ
ʬ
ʠ
ʮ
ʠ
ʝ
ʥ
ʪ
 

ʧ
ʦ
ʨ
ʠ
ʩ
ʪ
ʦ
ʩ
ʪ
ʠ

 

ʉ
ʪ
ʝ
ʧ
ʝ
ʥ
ʴ
 

ʚ
ʣ
ʘ
ʞ
ʥ
ʦ
ʩ
ʪ
ʠ

 

ɼ
ʝ
ʬ
ʦ
ʨ
ʤ
ʘ
ʮ
ʠ
-

ʦ
ʥ
ʥ
ʦ

-

ʧ
ʨ
ʦ
ʯ
ʥ
ʦ
ʩ
ʪ
ʥ
ʳ

ʝ
 

ʭ
ʘ
ʨ
ʘ
ʢ
ʪ
ʝ
ʨ
ʠ
-

ʩ
ʪ
ʠ
ʢ
ʠ

 ʧ
ʦ
 

ʉ
ʥ
ʠ
ʇ
 
2
.
0
2
.
0
1

-

8
3

* 
ɼ
ʝ
ʬ
ʦ
ʨ
ʤ
ʘ
ʮ
ʠ
-

ʦ
ʥ
ʥ
ʦ

-

ʧ
ʨ
ʦ
ʯ
ʥ
ʦ
ʩ
ʪ
ʥ
ʳ
ʝ
 

ʭ
ʘ
ʨ
ʘ
ʢ
ʪ
ʝ
ʨ
ʠ
-

ʩ
ʪ
ʠ
ʢ
ʠ

 ʧ
ʦ
 
ʣ
ʘ
ʙ
 

ʠ
ʩ
ʩ
ʣ
ʝ
ʜ
.

 

ʅ
ʘ
ʠ
ʤ
ʝ
ʥ
ʦ
ʚ
ʘ
ʥ
ʠ

ʝ
 
ʛ
ʨ
ʫ
ʥ
ʪ
ʘ
 
ʧ
ʦ
 

ɻ
ʆ
ʉ
ʊ
 

 

2
5

1
0

0-
9
5 

ɽ
ʩ
ʪ
ʝ
ʩ
ʪ
ʚ
ʝ
ʥ
.
 

 

ʚ
ʣ
ʘ
ʞ
ʥ
ʦ
ʩ
ʪ
ʴ

 

ʅ
ʘ
 
ʛ
ʨ
ʘ
ʥ
ʠ
ʮ
ʝ
 

 

ʪ
ʝ
ʢ
ʫ
ʯ
ʝ
ʩ
ʪ
ʠ
,
 

W
 t
 

ʅ
ʘ
 
ʛ
ʨ
ʘ
ʥ
ʠ
ʮ
ʝ
 

 

ʨ
ʘ
ʩ
ʢ
ʘ
ʪ
ʳ
ʚ
ʘ
ʥ
ʠ
ʷ
,
 

 

W
 p

 

I 
p
 

I 
l 

ʏ
ʘ
ʩ
ʪ
ʠ
ʮ
 
ʛ
ʨ
ʫ
ʥ
ʪ
ʘ
,
 
P
 
s

 

ɽ
ʩ
ʪ
ʝ
ʩ
ʪ
ʚ
ʝ
ʥ
ʥ
ʦ
ʛ
ʦ
,
 
P

 

ʉ
ʫ
ʭ
ʦ
ʛ
ʦ
 
ʛ
ʨ
ʫ
ʥ
ʪ
ʘ
,
 
P
 
d

 

E
 

S
 r
 

C
, ʢ
ʧ
ʘ

 

ʌ
, ʛ
ʨ
ʘ
ʜ
.

 

E
,
 
ʤ
ʧ
ʘ

 

C
, ʢ
ʧ
ʘ

 

ʌ
, ʛ
ʨ
ʘ
ʜ
.

 

E
,
 
ʤ
ʧ
ʘ

 

 

ʉʢʚ.1 13,0 32,3 36 22 14 0,73 2,72 1,91 1,44 0,884 0,99 15 15 8 15 17 3,8 
ʉʫʛʣʠʥʦʢ 

ʤʷʛʢʦʧʣ. 

ʉʢʚ.1 14,0 29,0 35 23 12 0,51 2,72 1,94 1,50 0,809 0,98 18 17 10 20 17 4,0 
ʉʫʛʣʠʥʦʢ 

ʤʷʛʢʦʧʣ. 

ʉʢʚ.1 15,0 30,1 34 22 12 0,67 2,72 1,91 1,47 0,853 0,96 16 16 8 15 17 4,2 
ʉʫʛʣʠʥʦʢ 

ʤʷʛʢʦʧʣ. 

ʉʢʚ.1 16,0 28,0 34 20 14 0,57 2,72 1,88 1,47 0,852 0,89 16 16 8 15 14 3,4 
ʉʫʛʣʠʥʦʢ 

ʤʷʛʢʦʧʣ. 

ʉʢʚ.1 17,0 29,0 35 20 15 0,60 2,73 1,91 1,48 0,844 0,94 16 16 8 11 15 2,9 
ʉʫʛʣʠʥʦʢ 

ʤʷʛʢʦʧʣ. 

ʉʢʚ.1 18,0 27,6 33 20 13 0,55 2,72 1,96 1,54 0,771 0,97 19 18 11 18 17 3,5 
ʉʫʛʣʠʥʦʢ 

ʤʷʛʢʦʧʣ. 

ʅʦʨʤʘʪ. ɿʥʘʯ. 29,3 34 21 13 0,60 2,72 1,92 1,48 0,836 0,96 17 16 9 16 16 3,6 
ʉʫʛʣʠʥʦʢ 

ʤʷʛʢʦʧʣ. 

ʈʘʩʯʝʪʥʳʝ 

ʟʥʘʯʝʥʠʷ 

a=0,85 

a=0,95 
      

1,92 

1,91 
   

16 

16 

16 

15 

9 

8 

15 

14 

15 

15 
11*  

ʂʚʘʜʨʘʪʠʯʥʦʝ ʦʪʢʣʦʥʝʥʠʝ    0,02    1,5 1,0 1,33   0,47  

ʂʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ    0,01    0,09 0,06 0,14 0,066 0,017 0,13  



ʂʫʨʙʘʥʦʚʘ ʃ.ʄ. 
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ʊʘʙʣʠʮʘ 4.  

ʌʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʛʨʫʥʪʦʚ (ʫʣ.ɽʨʤʦʰʢʠʥʘ 117) 

ˉ ʚʳʨʘʙʦʪʢʠ 
ɻʣʫʙʠʥʘ 

ʦʪʙʦʨʘ, ʤ 

ɺ
ʣ
ʘ
ʞ
ʥ
ʦ
ʩ
ʪ
ʴ
,
 
%

 

ʏ
ʠ
ʩ
ʣ
ʦ
 
ʧ
ʣ
ʘ
ʩ
.

 

ʇ
ʦ
ʢ
ʘ
ʟ
ʘ
ʪ
ʝ
ʣ
ʴ
 

ʪ
ʝ
ʢ
ʫ
ʯ
.

 

ʇ
ʣ
ʦ
ʪ
ʥ
ʦ
ʩ
ʪ
ʴ
,
 

ʛ
/
ʩ
ʤ

3
 

ʂ
ʦ
ʵ
ʬ
ʬ
ʠ
ʮ
ʠ
ʝ
ʥ
ʪ
 

ʧ
ʦ
ʨ
ʠ
ʩ
ʪ
ʦ
ʩ
ʪ
ʠ

 

ʉ
ʪ
ʝ
ʧ
ʝ
ʥ
ʴ
 

ʚ
ʣ
ʘ
ʞ
ʥ
ʦ
ʩ
ʪ
ʠ

 

ɼ
ʝ
ʬ
ʦ
ʨ
ʤ
ʘ
ʮ
ʠ
ʦ
ʥ
-

ʥ
ʦ-

ʧ
ʨ
ʦ
ʯ
ʥ
ʦ
ʩ
ʪ
ʥ
ʳ
ʝ
 

ʭ
ʘ
ʨ
ʘ
ʢ
ʪ
ʝ
ʨ
ʠ
ʩ
ʪ
ʠ
-

ʢ
ʠ ʧ
ʦ
 
ʉ
ʥ
ʠ
ʇ
 

2
.0

2
.0

1-
8

3
* 

ɼ
ʝ
ʬ
ʦ
ʨ
ʤ
ʘ
ʮ
ʠ
ʦ
ʥ
-

ʥ
ʦ-

ʧ
ʨ
ʦ
ʯ
ʥ
ʦ
ʩ
ʪ
ʥ
ʳ
ʝ
 

ʭ
ʘ
ʨ
ʘ
ʢ
ʪ
ʝ
ʨ
ʠ
ʩ
ʪ
ʠ
-

ʢ
ʠ ʧ
ʦ
 
ʣ
ʘ
ʙ
 
ʠ
ʩ
-

ʩ
ʣ
ʝ
ʜ
.

 

ʅ
ʘ
ʠ
ʤ
ʝ
ʥ
ʦ
ʚ
ʘ
ʥ
ʠ
ʝ
 

ʛ
ʨ
ʫ
ʥ
ʪ
ʘ
 
ʧ
ʦ
 

ɻ
ʆ
ʉ
ʊ
 

 

2
5

1
0

0-
2
0

1
1 

ɽ
ʩ
ʪ
ʝ
ʩ
ʪ
ʚ
ʝ
ʥ
.
 
ʚ
 

ʣ
ʘ
ʞ
ʥ
ʦ
ʩ
ʪ
ʴ

 

ʅ
ʘ
 
ʛ
ʨ
ʘ
ʥ
ʠ
ʮ
ʝ
 

 

ʪ
ʝ
ʢ
ʫ
ʯ
.
,
 

W
 t
 

ʅ
ʘ
 
ʛ
ʨ
ʘ
ʥ
ʠ
ʮ
ʝ
 

 

ʨ
ʘ
ʩ
ʢ
ʘ
.
 

W
 p

 

I 
p
 

I 
l 

ʏ
ʘ
ʩ
ʪ
ʠ
ʮ
 
ʛ
ʨ
ʫ
ʥ
ʪ
ʘ
,
 
P
 
s

 

ɽ
ʩ
ʪ
ʝ
ʩ
ʪ
ʚ
ʝ
ʥ
ʥ
ʦ
ʛ
ʦ
,
 
P

 

ʉ
ʫ
ʭ
ʦ
ʛ
ʦ
 
ʛ
ʨ
ʫ
ʥ
ʪ
ʘ
,
 
P
 
d

 

E
 

S
 r
 

C
, ʢ
ʧ
ʘ

 

ʌ
, ʛ
ʨ
ʘ
ʜ
.

 

E
,
 
ʤ
ʧ
ʘ

 

C
, ʢ
ʧ
ʘ

 

ʛ
ʨ
ʘ
ʜ
.

 

E
,
 
ʤ
ʧ
ʘ

 

 

ʉʢʚ.1 10,5 26,3 36 21 15 0,36 2,72 1,99 1,58 0,726 0,98 24 21 15 23 21 4,7 ʉʫʛʣ. ʪʫʛʦʧʣʘʩʪ. 

ʉʢʚ.1 11,0 28,3 38 24 14 0,33 2,72 1,96 1,53 0,780 0,99 20 20 13 20 19 3,3 ʉʫʛʣ. ʪʫʛʦʧʣʘʩʪ. 

ʉʢʚ.1 11,5 29,5 36 24 13 0,45 2,72 1,93 1,49 0,825 0,97 19 19 12 22 21 4,3 ʉʫʛʣ. ʪʫʛʦʧʣʘʩʪ. 

ʉʢʚ.1 12,0 23,8 32 19 13 0,37 2,72 1,96 1,58 0,721 0,90 25 21 16 35 14 6,1 ʉʫʛʣ. ʪʫʛʦʧʣʘʩʪ. 

ʉʢʚ.2 10,0 27,2 34 23 11 0,39 2,72 1,98 1,56 0,747 0,99 23 21 14 23 21 3,8 ʉʫʛʣ. ʪʫʛʦʧʣʘʩʪ. 

ʉʢʚ.2 11,0 28,4 35 23 12 0,45 2,72 1,96 1,53 0,782 0,99 21 20 13 25 19 3,7 ʉʫʛʣ. ʪʫʛʦʧʣʘʩʪ. 

ʅʦʨʤʘʪ. ɿʥʘʯ. 27,2 35 22 13 0,39 2,72 1,96 1,54 0,764 0,97 22 20 14 25 19 4,3 ʉʫʛʣ. ʪʫʛʦʧʣʘʩʪ. 

ʈʘʩʯʝʪ.ʟʥʘʯʝʥʠʷ a=0,85a=0,95       
1,95 

1,94 
   

21 

20 

20 

19 

13 

13 

24 

24 

19 

19 
16*  

ʂʚʘʜʨʘʪʠʯʥʦʝ ʦʪʢʣʦʥʝʥʠʝ    0,02    2,4 0,8 1,5   1,00  

ʢʦʵʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ    0,01    0,11 0,04 0,11 0,017 0,006 0,23  
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ʊʘʙʣʠʮʘ5. 

ʌʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʛʨʫʥʪʦʚ (ʫʣ. ʖʨʠʢʦʚʘ). 

ˉ ʚʳʨʘʙʦʪʢʠ 
ɻʣʫʙʠʥʘ 

ʦʪʙʦʨʘ, ʤ 

ɺ
ʣ
ʘ
ʞ
ʥ
ʦ
ʩ
ʪ
ʴ
,
 
%

 

ʏ
ʠ
ʩ
ʣ
ʦ
 

ʧ
ʣ
ʘ
ʩ
ʪ
ʠ
ʯ
ʥ
ʦ
ʩ
ʪ
ʠ

 

ʇ
ʦ
ʢ
ʘ
ʟ
ʘ
ʪ
ʝ
ʣ
ʴ
 

ʪ
ʝ
ʢ
ʫ
ʯ
ʝ
ʩ
ʪ
ʠ

 

ʇ
ʣ
ʦ
ʪ
ʥ
ʦ
ʩ
ʪ
ʴ
,
 

ʛ
/
ʩ
ʤ

3
 

ʂ
ʦ
ʵ
ʬ
ʬ
ʠ
ʮ
ʠ
ʝ
ʥ
ʪ
 

ʧ
ʦ
ʨ
ʠ
ʩ
ʪ
ʦ
ʩ
ʪ
ʠ

 

ʉ
ʪ
ʝ
ʧ
ʝ
ʥ
ʴ
 

ʚ
ʣ
ʘ
ʞ
ʥ
ʦ
ʩ
ʪ
ʠ

 

ɼ
ʝ
ʬ
ʦ
ʨ
ʤ
ʘ
ʮ
ʠ
ʦ
ʥ
-

ʥ
ʦ-

ʧ
ʨ
ʦ
ʯ
ʥ
ʦ
ʩ
ʪ
ʥ
ʳ
ʝ
 

ʭ
ʘ
ʨ
ʘ
ʢ
ʪ
ʝ
ʨ
ʠ
ʩ
ʪ
ʠ
-

ʢ
ʠ ʧ
ʦ
 
ʉ
ʥ
ʠ
ʇ
 

2
.0

2
.0

1-
8

3
* 

ɼ
ʝ
ʬ
ʦ
ʨ
ʤ
ʘ
ʮ
ʠ
ʦ
ʥ
-

ʥ
ʦ-

ʧ
ʨ
ʦ
ʯ
ʥ
ʦ
ʩ
ʪ
ʥ
ʳ
ʝ
 

ʭ
ʘ
ʨ
ʘ
ʢ
ʪ
ʝ
ʨ
ʠ
ʩ
ʪ
ʠ
-

ʢ
ʠ ʧ
ʦ
 
ʣ
ʘ
ʙ
 
ʠ
ʩ
-

ʩ
ʣ
ʝ
ʜ
.

 

ʅ
ʘ
ʠ
ʤ
ʝ
ʥ
ʦ
ʚ
ʘ
ʥ
ʠ
ʝ
 

ʛ
ʨ
ʫ
ʥ
ʪ
ʘ
 
ʧ
ʦ
 

ɻ
ʆ
ʉ
ʊ
 
2
5
1
0
0

-9
5 

ɽ
ʩ
ʪ
ʝ
ʩ
ʪ
ʚ
ʝ
ʥ
.
 
ʚ
 

ʣ
ʘ
ʞ
ʥ
ʦ
ʩ
ʪ
ʴ

 

ʅ
ʘ
 
ʛ
ʨ
ʘ
ʥ
ʠ
ʮ
ʝ
 

 

ʪ
ʝ
ʢ
ʫ
ʯ
ʝ
ʩ
ʪ
ʠ
,
 

W
 t
 

ʅ
ʘ
 
ʛ
ʨ
ʘ
ʥ
ʠ
ʮ
ʝ
 
ʨ
ʘ
ʩ
ʢ
ʘ
-

ʪ
ʳ
ʚ
ʘ
ʥ
ʠ
ʷ
,
 

W
 p

 

I 
p
 

I 
l 

ʏ
ʘ
ʩ
ʪ
ʠ
ʮ
 
ʛ
ʨ
ʫ
ʥ
ʪ
ʘ
,
 
P
 
s

 

ɽ
ʩ
ʪ
ʝ
ʩ
ʪ
ʚ
ʝ
ʥ
ʥ
ʦ
ʛ
ʦ
,
 
P

 

ʉ
ʫ
ʭ
ʦ
ʛ
ʦ
 

 

ʛ
ʨ
ʫ
ʥ
ʪ
ʘ
,
 
P
 
d

 

E
 

S
 r
 

C
, ʢ
ʧ
ʘ

 

ʌ
, ʨ
ʘ
ʜ
.

 

E
,
 
ʤ
ʧ
ʘ

 

C
, ʢ
ʧ
ʘ

 

ʌ
, ʛ
ʨ
ʘ
ʜ
.

 

E
,
 
ʤ
ʧ
ʘ

 

 

ʀʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ 2  

ʉʢʚ. 1. 3,0 39,6 47 24 23 0,68 2,74 1,77 1,27 1,161 0,93    15 9 1,8 ɻʣʠʥʘ ʤʷʛʢʦʧʣʘʩ 

ʉʢʚ. 1. 4,0 36,0 41 23 18 0,72 2,74 1,88 1,38 0,982 1,00    27 13 1,7 ɻʣʠʥʘ ʤʷʛʢʦʧʣʘʩ 

ʉʢʚ. 1. 5,0 36,5 42 24 18 0,71 2,74 1,87 1,37 1,00 1,00    30 11 1,4 ɻʣʠʥʘ ʤʷʛʢʦʧʣʘʩ 

ʉʢʚ. 3. 3,0 42,5 55 27 28 0,55 2,74 1,77 1,24 1,206 0,97    14 11 1,9 ɻʣʠʥʘ ʤʷʛʢʦʧʣʘʩ 

ʉʢʚ. 3. 4,0 39,4 48 23 25 0,665 2,74 1,77 1,27 1,158 0,93    15 11 1,5 ɻʣʠʥʘ ʤʷʛʢʦʧʣʘʩ 

ʉʢʚ. 3. 5,0 35,4 42 21 21 0,69 2,74 1,82 1,34 1,038 0,93    10 11 1,3 ɻʣʠʥʘ ʤʷʛʢʦʧʣʘʩ 

ʅʦʨʤʘʪ. ɿʥʘʯ. 38,2 46 24 22 0,67 2,74 1,81 1,31 1,091 0,96    21 11 1,6 ɻʣʠʥʘ ʤʷʛʢʦʧʣʘʩ 

ʈʘʩʯʝʪʥʳʝ 

ʟʥʘʯʝʥʠʷ 

a=0,85 

a=0,95 
      

1,78 

1,76 
      

18 

17 

10 

10 
6*  

ʂʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ      0,03       0,09 0,046 0,15  

  

  



ʂʫʨʙʘʥʦʚʘ ʃ.ʄ. 
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ʊʘʙʣʠʮʘ 6 

ʌʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʛʨʫʥʪʦʚ (ʫʣ. ʖʨʠʢʦʚʘ) 

ˉ 

ʚʳʨʘʙʦʪʢʠ 

ɻʣʫʙʠʥʘ 

ʦʪʙʦʨʘ, ʤ 
ɺ
ʣ
ʘ
ʞ
ʥ
ʦ
ʩ
ʪ
ʴ
,
 
%

 

ʏ
ʠ
ʩ
ʣ
ʦ
 

ʧ
ʣ
ʘ
ʩ
ʪ
ʠ
ʯ
ʥ
ʦ
ʩ
ʪ
ʠ

 

ʇ
ʦ
ʢ
ʘ
ʟ
ʘ
ʪ
ʝ
ʣ
ʴ
 

ʪ
ʝ
ʢ
ʫ
ʯ
ʝ
ʩ
ʪ
ʠ

 

ʇ
ʣ
ʦ
ʪ
ʥ
ʦ
ʩ
ʪ
ʴ
,
 
ʛ
/
ʩ
ʤ

3
 

ʂ
ʦ
ʵ
ʬ
ʬ
ʠ
ʮ
ʠ
ʝ
ʥ
ʪ
 

ʧ
ʦ
ʨ
ʠ
ʩ
ʪ
ʦ
ʩ
ʪ
ʠ

 

ʉ
ʪ
ʝ
ʧ
ʝ
ʥ
ʴ
 

ʚ
ʣ
ʘ
ʞ
ʥ
ʦ
ʩ
ʪ
ʠ

 

ɼ
ʝ
ʬ
ʦ
ʨ
ʤ
ʘ
ʮ
ʠ
ʦ
ʥ
-

ʥ
ʦ-ʧ
ʨ
ʦ
ʯ
ʥ
ʦ
ʩ
ʪ
ʥ
ʳ
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ʀʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ 3  

ʉʢʚ. 1 6,5 33,5 46 23 23 0,46 2,74 1,84 1,38 0,988 0,93 35 13 11 20 14 2,2 ɻʣʠʥʘ ʪʫʛʦʧʣʘʩʪ. 

ʉʢʚ. 1 7,0 30,4 41 21 20 0,47 2,74 1,87 1,43 0,911 0,91 40 15 13 20 14 2,1 ɻʣʠʥʘ ʪʫʛʦʧʣʘʩʪ. 

ʉʢʚ. 1 8,0 35,7 52 27 25 0,35 2,74 1,87 1,38 0,988 0,99 35 13 11 30 17 2,3 ɻʣʠʥʘ ʪʫʛʦʧʣʘʩʪ. 

ʉʢʚ. 1 9,0 31,7 44 22 22 0,44 2,74 1,92 1,46 0,879 0,99 42 16 14 35 14 2,5 ɻʣʠʥʘ ʪʫʛʦʧʣʘʩʪ. 

ʉʢʚ.1 10,0 31,7 44 22 22 0,43 2,74 1,91 1,45 0,889 0,98 42 16 14 40 17 2,6 ɻʣʠʥʘ ʪʫʛʦʧʣʘʩʪ. 

ʉʢʚ.1 12,0 32,0 43 22 21 0,48 2,74 1.90 1,44 0,904 0,97 40 15 13 38 15 2,9 ɻʣʠʥʘ ʪʫʛʦʧʣʘʩʪ. 

ʅʦʨʤʘʪ. ɿʥʘʯ. 32,5 45 23 22 0,44 2,74 1,88 1,42 0,926 0,96 39 15 13 30 15 2,4 ɻʣʠʥʘ ʪʫʛʦʧʣʘʩʪ. 

ʈʘʩʯʝʪʥʳʝ 

ʟʥʘʯʝʥʠʷ 

a=0,85 

a=0,95 
      

1,86 

1,85 
   

38 

36 

14 

14 

12 

12 

28 

26 

16 

15 
12*  

ʂʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ      0,015    0,08 0,09 0,11 0,23 0,11 0,12  

 



ʊʈʋɼʓ ʀʅʉʊʀʊʋʊɸ ɻɽʆʃʆɻʀʀ ɼɸɻɽʉʊɸʅʉʂʆɻʆ ʅɸʋʏʅʆɻʆ ʎɽʅʊʈɸ ʈɸʅ ˉ 4 (87), 2021 
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ɺʳʚʦʜʳ  

1. ʅʘ ʦʩʥʦʚʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʳʭ ʜʘʥʥʳʭ ʩʪʘʪʠʯʝʩʢʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʙʳʣʠ ʧʦ-

ʣʫʯʝʥʳ ʤʦʜʫʣʠ ʜʝʬʦʨʤʘʮʠʠ ʜʣʷ ʩʣʘʙʳʭ ʯʝʪʚʝʨʪʠʯʥʳʭ ʛʨʫʥʪʦʚ ï ʤʷʛʢʦ ʠ ʪʫʛʦʧʣʘʩʪʠʯʥʳʭ ʛʣʠʥ 

ʠ ʩʫʛʣʠʥʢʦʚ ʚ ʈʝʩʧʫʙʣʠʢʝ ɼʘʛʝʩʪʘʥ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʧʝʨʝʭʦʜʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʄʢ 

ʜʣʷ ʢʦʤʧʨʝʩʩʠʦʥʥʳʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ.  

2. ʇʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʄʢ ʨʝʢʦʤʝʥʜʫʝʤ ʧʨʠʤʝʥʷʪʴ ʜʣʷ ʩʦʦʨʫʞʝʥʠʡ ʚʪʦʨʦʛʦ ʫʨʦʚʥʷ ʦʪ-

ʚʝʪʩʪʚʝʥʥʦʩʪʠ ʜʣʷ ʩʣʘʙʳʭ ʛʨʫʥʪʦʚ (ʪʘʙʣ. 7).3. ɼʣʷ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʟʥʘʯʝʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʦ-

ʨʠʩʪʦʩʪʠ ʢʦʵʬʬʠʮʠʝʥʪ ʄʢ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʠʥʪʝʨʧʦʣʷʮʠʠ.  

 

ʊʘʙʣʠʮʘ 7 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʦʧʨʝʜʝʣʝʥʠʝ ʄʢ - ʧʦ ʜʘʥʥʳʤ ʩʪʘʪʠʯʝʩʢʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ 

ʈʘʩʯʝʪ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʄʢ 

ɿʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʄʢ ʧʨʠ ʢʦʵʬʬʠʮʠʝʥʪʝ ʧʦʨʠʩʪʦʩʪʠ e, ʨʘʚʥʦʤ 

0,55 0,63 0,76 0,80 0,84 0,925 0,95 1,00 1,05 1,09 

ʉʫʛʣʠʥʦʢ   3,0 2,6* 2,2      

ɻʣʠʥʘ       6,0 5,5* 4,6* 3,7* 3,0 

*  - ʚʳʯʠʩʣʝʥʦ ʧʦ ʠʥʪʝʨʧʨʝʪʘʮʠʠ 

ɻʣʠʥʘ 

ʇʨʠ ʝ= 0,925   ʄʢ=  14,4: 2,4 = 6,0 

ʇʨʠ ʝ=1,090 ʄʢ=    4,9 : 1,6  =3,0,   

ʛʜʝ 4,9 ʠ 14,4 ʧʦ ʜʘʥʥʳʤ ʩʪʘʪʠʯʝʩʢʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ;  

1,6 ʠ 2,4 ʧʦ ʣʘʙʦʨʘʪʦʨʥʳʤ ʛʠʣʴʟʘʤ ʙʝʟ ʄʢ 

ʉʫʛʣʠʥʦʢ 

ʇʨʠ ʝ=0,840                     ʄʢ =   8 : 3,6 = 2,2 

ʇʨʠ ʝ=0,764    ʄʢ=  13 : 4,3 = 3,0. 

 

ʉʪʘʪʴʷ ʧʦʜʛʦʪʦʚʣʝʥʘ ʚ ʨʘʤʢʘʭ ʚʳʧʦʣʥʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ʀɻ ɼʌʀʎ ʈɸʅ ʧʦ 

ʪʝʤʝ ʅʀʈ ʈʝʛ. ʥʦʤʝʨ ʅʀʆʂʊʈ ɸɸɸɸ-ɸ17-117021310203-3. 
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ʊɽʈʉʂʆ-ʉʋʃɸʂʉʂʆʁ ʅʀɿʄɽʅʅʆʉʊʀ 
 

ʀʜʨʠʩʦʚ ʀ.ɸ., ɻʫʩʝʡʥʦʚʘ ɸ.ʐ. 

ʀʥʩʪʠʪʫʪ ʛʝʦʣʦʛʠʠ ɼʌʀʎ ʈɸʅ 
 

ɼʣʷ ʊʝʨʩʢʦ-ʉʫʣʘʢʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʘʣʣʶʚʠʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ. ʊʘʢ-

ʞʝ ʧʦʣʫʯʝʥʳ ʥʦʚʳʝ ʜʘʥʥʳʝ ʧʦʜʪʚʝʨʞʜʘʶʱʠʝ ʧʦʟʜʥʝʛʦ ʣʦʮʝʥʦʚʳʡ ʚʦʟʨʘʩʪ ʘʣʣʶʚʠʷʜʣʷ ʦʩʥʦʚʥʦʡ ʯʘʩʪʠ ʧʣʦʱʘʜʠ. 

ɺʳʷʚʣʝʥʦ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʨʝʛʠʦʥʝ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʭ ʧʦʛʨʝʙʝʥʥʳʭ ʠ ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʯʚ ʠ ʧʦʚʝʨʭʥʦʩʪʝʡ 

ʢʦʨʨʝʣʠʨʫʝʤʳʭ ʩ ʚʳʜʝʣʝʥʥʳʤʠ ʨʘʡʦʥʘʤʠ ʥʠʟʤʝʥʥʦʩʪʠ. ʇʨʝʜʣʦʞʝʥʘ ʩʭʝʤʘ ʩʪʨʦʝʥʠʷ ʛʦʣʦʮʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʶʛʘ 

ʇʨʠʢʘʩʧʠʡʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ ʩ ʚʳʜʝʣʝʥʠʝʤ ʤʘʨʢʠʨʫʶʱʠʭ ʛʦʨʠʟʦʥʪʦʚ ʧʦʛʨʝʙʝʥʥʳʭ ʧʦʯʚ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʝʝ ʤʘʩ-

ʰʪʘʙʠʨʦʚʘʥʠʷ ʥʘ ʦʩʪʘʣʴʥʳʝ ʨʝʛʠʦʥʳ ʇʨʠʢʘʩʧʠʷ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʇʨʠʢʘʩʧʠʡʩʢʘʷ ʥʠʟʤʝʥʥʦʩʪʴ, ʊʝʨʝʢ, ʉʫʣʘʢ, ʘʣʣʶʚʠʡ, ʛʦʣʦʮʝʥ 

 

FORMATION AND AGE OF SOIL COVER OF THE TERSKO-SULAK LOWLAND  
 

Idrisov I.A., Guseinova A.Sh. 

Institute of Geology, DFRC RAS 
 

For the Terek-Sulak lowland, a significant influence of alluvial deposits is assumed. Also, new data were obtained 

confirming the Late Holocene age of alluvium for the main part of the area. The wide distribution in the region of uneven-

aged buried and modern soils and surfaces, correlated with the identified lowland areas, was revealed. Scheme of the struc-

ture of Holocene sediments in the south of the Caspian lowland with the identification of marking horizons of buried soils 

with the possibility of scaling to the rest of the Caspian regions is proposed. 

Keywords: Caspian lowland, Terek, Sulak, alluvium, Holocene 

 

ʊʝʨʩʢʦ-ʉʫʣʘʢʩʢʘʷ ʥʠʟʤʝʥʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʶʞʥʫʶ ʯʘʩʪʴ ʇʨʠʢʘʩʧʠʡʩʢʦʡ ʥʠʟ-

ʤʝʥʥʦʩʪʠ. ɼʣʷ ʩʘʤʦʡ ʥʠʟʤʝʥʥʦʩʪʠ ʝʝ ʛʨʘʥʠʮʘ ʩ ʂʘʩʧʠʡʩʢʠʤ ʤʦʨʝʤ ʚʝʩʴʤʘ ʫʩʣʦʚʥʘ ʠ ʙʳʩʪʨʦ 

ʤʝʥʷʝʪʩʷ. ʊʘʢʞʝ ʧʨʠ ʨʝʟʢʠʭ ʠʟʤʝʥʝʥʠʷʭ ʫʨʦʚʥʷ ʤʦʨʷ (ʥʘʧʨʠʤʝʨ, ʧʨʠ ʥʘʛʦʥʘʭ ʚʳʩʦʪʦʡ 4-5ʤ) 

ʦʙʰʠʨʥʳʝ ʫʯʘʩʪʢʠ ʥʠʟʤʝʥʥʦʩʪʠ ʚ ʜʝʩʷʪʢʠ ʢʠʣʦʤʝʪʨʦʚ ʰʠʨʠʥʦʡ ʟʘʣʠʚʘʶʪʩʷ ʠ ʥʘ ʥʠʭ ʦʪʢʣʘʜʳ-

ʚʘʶʪʩʷ ʧʨʠʥʝʩʝʥʥʳʝ ʤʦʨʝʤ ʦʪʣʦʞʝʥʠʷ. ʇʨʠ ʩʛʦʥʘʭ ʦʙʰʠʨʥʳʝ ʫʯʘʩʪʢʠ ʤʝʣʢʦʚʦʜʴʷ ʦʩʫʰʘʶʪʩʷ. 

ʅʘ ʵʪʠ ʦʩʦʙʝʥʥʦʩʪʠ ʥʘʢʣʘʜʳʚʘʶʪʩʷ ʤʥʦʛʦʣʝʪʥʠʝ ʠʟʤʝʥʝʥʠʷ ʫʨʦʚʥʷ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ ʘʤʧʣʠ-

ʪʫʜʘ ʢʦʪʦʨʳʭ ʟʘ ʧʦʩʣʝʜʥʠʝ 50 ʣʝʪ ʩʦʩʪʘʚʠʣʘ 2,5ʤ.  ɼʣʷ ʙʦʣʴʰʠʭ ʧʝʨʠʦʜʦʚ ʘʤʧʣʠʪʫʜʘ ʢʦʣʝʙʘ-

ʥʠʡ ʫʨʦʚʥʷ ʤʦʨʷ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʩʪʝʪ, ʥʘʧʨʠʤʝʨ, ʜʣʷ IV-XIIʚʚ ʚʦ ʚʨʝʤʷ ɼʝʨʙʝʥʪʩʢʦʡ ʨʝʛʨʝʩʩʠʠ 

ʫʨʦʚʝʥʴ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ ʙʳʣ ʧʦʨʷʜʢʘ -50ʤ ʠ ʪʦʛʜʘ ʚʩʷ ʧʣʦʱʘʜʴ ʉʝʚʝʨʥʦʛʦ ʂʘʩʧʠʷ ʧʨʝʜʩʪʘʚ-

ʣʷʣʘ ʩʦʙʦʡ ʩʫʰʫ, ʘ ʚ ʥʘʯʘʣʝ XIX  ʚʝʢʘ ʫʨʦʚʝʥʴ ʜʦʩʪʠʛʘʣ ʦʢʦʣʦ -23ʤ. ʇʦʜʦʙʥʳʝ ʠʟʤʝʥʝʥʠʷ ʫʨʦʚ-

ʥʷ ʩ ʘʤʧʣʠʪʫʜʦʡ ʚ ʜʝʩʷʪʢʠ ʤʝʪʨʦʚ ʧʨʦʭʦʜʠʣʠ ʚ ʛʦʣʦʮʝʥʝ ʥʝʦʜʥʦʢʨʘʪʥʦ. 

ʄʝʪʦʜʳ. ʀʩʪʦʨʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʫʯʘʩʪʢʦʚ ʨʝʛʠʦʥʘ ʨʝʢʦʥʩʪʨʫʠʨʫʝʪʩʷ ʥʘʤʠ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʠʟʫʯʝʥʠʷ ʧʨʠʨʦʜʥʳʭ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʨʘʟʨʝʟʦʚ ʠ ʠʟʫʯʝʥʠʷ ʢʝʨʥʦʚ (ʨʠʩ.1) [8; 10; 11]. 

ɺ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʨʘʟʨʝʟʘʭ ʥʘ ʚʦʩʪʦʢʝ ʊʝʨʩʢʦ-ʉʫʣʘʢʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ ʟʘʤʝʪʥʦ ʥʘʣʠʯʠʝ 

ʥʝʩʢʦʣʴʢʠʭ ʩʣʦʝʚ ʨʘʟʣʠʯʥʳʭ ʤʦʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʨʘʟʜʝʣʝʥʥʳʭ ʧʦʛʨʝʙʝʥʥʳʤʠ ʧʦʯʚʘʤʠ. ʆʧʨʝ-

ʜʝʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʠ ʵʦʣʦʚʳʝ ʧʝʨʝʚʝʷʥʥʳʝ ʧʝʨʚʠʯʥʦ ʤʦʨʩʢʠʝ ʧʝʩʢʠ. ʇʦ ʜʘʥʥʳʤ ʙʫʨʝ-

ʥʠʷ ʩʢʚʘʞʠʥ ʚ ʉʝʚʝʨʥʦʤ ʂʘʩʧʠʠ ʪʘʢʞʝ ʫʩʪʘʥʦʚʣʝʥʦ ʘʥʘʣʦʛʠʯʥʦʝ ʩʪʨʦʝʥʠʝ ʛʦʣʦʮʝʥʦʚʳʭ ʦʪʣʦ-

ʞʝʥʠʡ. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʥʘʰʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙ ʦʙʱʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʧʨʠʨʦʜʳ ʨʝʛʠʦʥʘ ʢʘʢ ʩʦ-

ʚʨʝʤʝʥʥʦʡ ʩʫʰʠ ʪʘʢ ʠ ʧʨʠʣʝʛʘʶʱʝʡ ʘʢʚʘʪʦʨʠʠ. 

ʊʘʢʞʝ ʥʘʤʠ ʠʩʩʣʝʜʦʚʘʥʳ ʨʘʟʨʝʟʳ ʨʝʢ ʥʘ ʟʘʧʘʜʝ ʊʝʨʩʢʦ-ʉʫʣʘʢʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ ʛʜʝ ʘʙʩʦ-

ʣʶʪʥʦ ʛʦʩʧʦʜʩʪʚʫʶʪ ʘʣʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ. ʕʪʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʣʝʜʫʶʱʝʡ ʦʩʦʙʝʥʥʦʩʪʴʶ 

ʧʨʠʨʦʜʳ ʥʠʟʤʝʥʥʦʩʪʠ. ɼʣʷ ʚʩʝʡ ʇʨʠʢʘʩʧʠʡʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʴʶ ʧʣʦʱʘʜʴʶ ʙʦʣʝʝ 0,5 ʤʣʥ.ʢʤ2 

ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʤʦʨʩʢʠʝ ʧʦʨʦʜʳ. ʆʜʥʘʢʦ ʜʣʷ ʶʛʦ-ʟʘʧʘʜʘ ʥʠʟʤʝʥʥʦʩʪʠ ʙʦʣʝʝ ʯʝʤ ʥʘ 



ʊʈʋɼʓ ʀʅʉʊʀʊʋʊɸ ɻɽʆʃʆɻʀʀ ɼɸɻɽʉʊɸʅʉʂʆɻʆ ʅɸʋʏʅʆɻʆ ʎɽʅʊʈɸ ʈɸʅ ˉ 4 (87), 2021 
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ʧʦʨʷʜʦʢ ʚʦʟʨʘʩʪʘʝʪ ʚʣʠʷʥʠʝ ʘʣʣʶʚʠʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ. ʕʪʦ ʤʦʞʥʦ ʧʦʜʪʚʝʨʜʠʪʴ ʜʘʥʥʳʤʠ ʩʝʨʝ-

ʜʠʥʳ ʍʍ ʚʝʢʘ (ʜʦ ʧʦʩʪʨʦʡʢʠ ʚʦʜʦʭʨʘʥʠʣʠʱ) ʧʦ ʪʚʝʨʜʦʤʫ ʩʪʦʢʫ ʨʝʢ ʚʪʝʢʘʶʱʠʭ ʥʘ ʩʝʚʝʨ (ɺʦʣʛʘ 

ʠ ʋʨʘʣ) ʠ ʥʘ ʶʛ (ʊʝʨʝʢ, ʉʫʣʘʢ) ʥʠʟʤʝʥʥʦʩʪʠ [15]. ʅʘ ʩʝʚʝʨ ʟʘʥʠʤʘʶʱʠʡ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʥʠʟ-

ʤʝʥʥʦʩʪʠ ʧʦʧʘʜʘʝʪ 30 ʤʣʥ. ʪʦʥʥ ʘʣʣʶʚʠʷ ʚ ʛʦʜ, ʘ ʥʘ ʶʛ ï 40 ʤʣʥ. ʪʦʥʥ ʘʣʣʶʚʠʷ. ɿʥʘʯʠʤʦʩʪʴ 

ʚʣʠʷʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷ ʥʘ ʨʘʟʚʠʪʠʷ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʥʠʟʤʝʥʥʦʩʪʠ ʦʪʤʝʯʘʣʘʩʴ ʠ ʨʘ-

ʥʝʝ [4].ʀʩʩʣʝʜʦʚʘʥʥʳʝ ʥʘʤʠ ʨʘʟʨʝʟʳ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩ. 1. 

 

 
ʈʠʩ. 1. ʀʩʩʣʝʜʦʚʘʥʥʳʝ ʨʘʟʨʝʟʳ ʶʛʘ ʇʨʠʢʘʩʧʠʡʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ. 

 

ʈʘʟʨʝʟʳ ʠʟʫʯʝʥʥʳʝ ʥʘ ʟʘʧʘʜʝ ʥʠʟʤʝʥʥʦʩʪʠ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʜʦʣʠʥʘʭ ʨʝʢ ʊʝʨʩʢʦ-

ʉʫʣʘʢʩʢʦʛʦ ʤʝʞʜʫʨʝʯʴʷ (ɸʢʪʘʰ, ʗʨʳʢʩʫ, ʗʤʘʥʩʫ, ɸʢʩʘʡ) ʟʜʝʩʴ ʠʩʩʣʝʜʦʚʘʥʦ ʙʦʣʝʝ 20 ʨʘʟʨʝʟʦʚ, 

ʘ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʧʦʣʝʚʳʭ ʤʘʨʰʨʫʪʦʚ ʚʜʦʣʴ ʜʦʣʠʥ ʨʝʢ ʧʨʝʚʳʩʠʣʘ 100ʢʤ.  

ʊʘʢʞʝ ʠʟʫʯʘʣʠʩʴ ʢʝʨʥʳ ʩʢʚʘʞʠʥ ʥʘ ʭʚʘʣʳʥʩʢʠʭ ʤʦʨʩʢʠʭ ʪʝʨʨʘʩʘʭ, ʛʜʝ ʦʥʠ ʧʨʠʫʨʦʯʝʥʳ ʢ 

ʦʟʝʨʥʦ-ʙʦʣʦʪʥʳʤ ʦʪʣʦʞʝʥʠʷʤ[10; 13]. 

ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʧʨʠʚʣʝʢʘʣʠʩʴ ʜʘʥʥʳʝ ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʠʟʫʯʝʥʠʠ ʛʦʣʦʮʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʷ 

ʪʝʨʨʘʩ ʚ ʜʦʣʠʥʝ ʨʝʢʠ ʐʫʨʘ-ʦʟʝʥʴ[3].  

ʈʝʟʫʣʴʪʘʪʳ.ɺ ʭʦʜʝ ʨʘʙʦʪ ʧʦʣʫʯʝʥʳ ʥʦʚʳʝ ʜʘʥʥʳʝ ʧʦ ʨʘʟʚʠʪʠʶ ʧʦʯʚ ʠ ʚʦʟʨʘʩʪʫ ʬʦʨʤʠ-

ʨʦʚʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʝʡ ʚʳʜʝʣʝʥʥʳʭ ʨʘʥʝʝ (ʨʠʩ. 2) ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʨʘʡʦʥʦʚ[9]. ɿʥʘʯʠʪʝʣʴ-

ʥʦ ʫʪʦʯʥʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʠʭ ʩʪʨʦʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ. 

ɺ ʯʘʩʪʥʦʩʪʠ ʫʪʦʯʥʝʥʦ ʧʦʣʦʞʝʥʠʝ ʛʨʘʥʠʮʳ ʨʘʡʦʥʦʚ 13 ʠ 14 ʠ ʧʦʢʘʟʘʥʦ ʯʪʦ ʛʨʘʥʠʮʘ ʤʝʞʜʫ 

ʨʘʡʦʥʘʤʠ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʦ ʶʞʥʝʝ ʧʦʢʘʟʘʥʥʦʡ ʨʘʥʝʝ. ʊʘʢʞʝ ʧʦʢʘʟʘʥʦ ʯʪʦ ʨʘʡʦʥ 13 

ʤʦʞʝʪ ʙʳʪʴ ʧʦʜʨʘʟʜʝʣʝʥ ʥʘ ʜʚʘ ʨʘʡʦʥʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʣʠʯʠʷ ʧʦʜʩʪʠʣʘʶʱʠʭ ʧʦʨʦʜ. ɼʣʷ 

ʦʜʥʦʛʦ ʨʘʡʦʥʘ ʧʦʜʩʪʠʣʘʶʱʠʤʠ ʷʚʣʷʶʪʩʷ ʣʝʩʩʦʚʳʝ ʧʦʨʦʜʳ. ɼʣʷ ʚʪʦʨʦʛʦ ʨʘʡʦʥʘ ʧʦʜʩʪʠʣʘʶ-

ʱʠʤʠ ʷʚʣʷʶʪʩʷ ʛʘʣʝʯʥʠʢʠ ʧʦʟʜʥʝʛʦ ʧʣʝʡʩʪʦʮʝʥʘ - ʛʦʣʦʮʝʥʘ. ʇʨʠ ʵʪʦʤ ʜʣʷ ʚʪʦʨʦʛʦ ʨʘʡʦʥʘ ʦʪ-

ʤʝʯʘʝʪʩʷ ʧʦʯʪʠ ʧʦʚʩʝʤʝʩʪʥʦʝ ʧʝʨʝʢʨʳʪʠʝ ʛʘʣʝʯʥʠʢʦʚ ʨʘʟʥʦʛʦ ʚʦʟʨʘʩʪ ʧʦʟʜʥʝʛʦʣʦʮʝʥʦʚʳʤ ʘʣ-

ʣʶʚʠʝʤ. 

ʅʦʚʳʝ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʶʪ ʧʨʦʚʝʩʪʠ ʨʘʟʜʝʣʝʥʠʝ 14 ʨʘʡʦʥʘ ʥʘ ʜʚʘ ʨʘʡʦʥʘ. ʆʜʠʥ ʶʛʦ-

ʟʘʧʘʜʥʳʡ ʚ ʤʝʞʜʫʨʝʯʴʝ ʨʝʢ ʊʝʨʝʢ ʠ ʉʫʣʘʢ, ʢʦʪʦʨʳʡ ʧʨʦʨʝʟʳʚʘʝʪʩʷ ʜʦʣʠʥʘʤʠ ʨʝʢ ʩʠʩʪʝʤʳ ɸʢ-

ʪʘʰ-ɸʢʩʘʡ. ɿʜʝʩʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʧʦʜʩʪʠʣʘʶʱʠʝ ʧʝʩʢʠ ʭʚʘʣʳʥʩʢʦʛʦ ʷʨʫʩʘ ʧʦʟʜʥʝʛʦ ʧʣʝʡʩʪʦ-

ʮʝʥʘ, ʧʝʨʝʢʨʳʪʳʝ ʩʫʛʣʠʥʠʩʪʳʤʠ ʧʦʨʦʜʘʤʠ ʛʦʣʦʮʝʥʘ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʧʦʛʨʝʙʝʥʥʳʤʠ ʧʦʯʚʘʤʠ. 

ɺʦʟʨʘʩʪ ʧʦʚʝʨʭʥʦʩʪʠ ʪʘʢʞʝ ʦʮʝʥʠʚʘʝʪʩʷ ʧʝʨʚʳʤʠ ʚʝʢʘʤʠ ʥʘʰʝʡ ʵʨʳ ʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʵʢʩʧʦʥʠ-



ʀʜʨʠʩʦʚ ʀ.ɸ., ɻʫʩʝʡʥʦʚʘ ɸ.ʐ. 

ʌʆʈʄʀʈʆɺɸʅʀɽ ʀ ɺʆɿʈɸʉʊ ʇʆʏɺɽʅʅʆɻʆ ʇʆʂʈʆɺɸ ʊɽʈʉʂʆ-ʉʋʃɸʂʉʂʆʁ ʅʀɿʄɽʅʅʆʉʊʀ 
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ʨʦʚʘʥʥʦʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʘʣʝʦʧʦʯʚʝ [12], ʢʦʪʦʨʘʷ ʜʘʣʝʝ ʥʘ ʚʦʩʪʦʢ ʧʝʨʝʢʨʳʪʘ ʤʦʣʦʜʳʤʠ ʧʦʨʦ-

ʜʘʤʠ. 

 

 
ʈʠʩ. 2. ɻʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʨʘʡʦʥʳ ʊʝʨʩʢʦ-ʉʫʣʘʢʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʫʯʘʩʪʢʦʚ [9]. 

 

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʭʚʘʣʳʥʩʢʠʝ ʧʝʩʢʠ ʩ ʧʨʦʩʣʦʷʤʠ ʧʨʠʙʨʝʞʥʦʡ ʛʘʣʴʢʠ[6] ʧʦʚʩʝʤʝʩʪʥʦ 

ʨʘʟʚʠʪʳ ʥʘ ʪʨʘʚʝʨʩʝ ʵʪʦʛʦ ʨʘʡʦʥʘ ʢ ʶʛʦ-ʚʦʩʪʦʢʫ ʦʪ ʜʦʣʠʥʳ ʨ. ʉʫʣʘʢ (ʨʘʡʦʥ 2, ʨʠʩ. 2). ʆʜʥʘʢʦ 

ʪʘʤ ʦʥʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʬʦʨʤʠʨʫʶʪ ʧʦʚʝʨʭʥʦʩʪʴ ʠ ʥʝ ʧʝʨʝʢʨʳʪʳ ʛʦʣʦʮʝʥʦʚʳʤ ʘʣʣʶʚʠʝʤ. 

ʆʙʨʘʱʘʝʪ ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ ʠ ʥʘʣʠʯʠʝ ʢʨʫʧʥʦʛʦ ʊʝʨʩʢʦʛʦ ʤʘʩʩʠʚʘ ʧʝʩʢʦʚ ʢ ʩʝʚʝʨʦ-ʟʘʧʘʜʫ ʦʪ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʨʘʡʦʥʦʚ. ʂʦʪʦʨʳʡ ʧʦ ʥʘʰʠʤ ʜʘʥʥʳʤ ʷʚʣʷʝʪʩʷ ʜʝʣʴʪʦʡ ʭʚʘʣʳʥʩʢʦʛʦ ʚʨʝʤʝʥʠ 

[9]. ʂʨʫʧʥʳʡ ʧʝʩʯʘʥʳʡ ʤʘʩʩʠʚ ʉʘʨʳʢʫʤ ʜʣʷ ʢʦʪʦʨʦʛʦ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʝʥ ʠʤʝʥʥʦ ʭʚʘʣʳʥʩʢʠʡ 

ʚʦʟʨʘʩʪ ʥʘʢʦʧʣʝʥʠʷ ʧʝʩʢʦʚ ʪʘʢʞʝ ʧʨʷʤʦ ʧʨʠʫʨʦʯʝʥ ʢ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. ɺ ʮʝʣʦʤ 

ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʨʝʛʠʦʥʝ ʧʝʩʢʦʚ ʚ ʦʪʣʦʞʝʥʠʷʭ ʭʚʘʣʳʥʩʢʦʛʦ ʚʨʝʤʝʥʠ ʪʨʝʙʫʝʪ ʜʘʣʴ-

ʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ɺʪʦʨʦʡ ʟʘʥʠʤʘʝʪ ʙʦʣʴʰʫʶ ʮʝʥʪʨʘʣʴʥʫʶ ʠ ʚʦʩʪʦʯʥʫʶ ʯʘʩʪʴ ʨʘʡʦʥʘ. ɿʜʝʩʴ ʙʳʩʪʨʦ ʠʟʤʝ-

ʥʷʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʠ ʭʘʨʘʢʪʝʨ ʧʦʜʩʪʠʣʘʶʱʠʭ ʧʦʨʦʜ. ʇʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ 

ʜʘʥʥʳʤ ʟʜʝʩʴ ʭʚʘʣʳʥʩʢʠʝ ʤʦʨʩʢʠʝ ʧʦʨʦʜʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʣʦʪʥʳʤʠ ʩʝʨʳʤʠ ʛʣʠʥʘʤʠ ʥʘ ʛʣʫ-

ʙʠʥʝ ʧʦʨʷʜʢʘ 20ʤ ʠ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʨʘʟʨʝʟʘʭ ʥʝ ʚʩʢʨʳʚʘʶʪʩʷ. ɻʦʣʦʮʝʥʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʧʨʝʜ-

ʩʪʘʚʣʝʥʳ ʤʦʱʥʦʡ ʪʦʣʱʝʡ ʘʣʣʶʚʠʷ. ʍʦʨʦʰʦ ʚʨʝʟʘʥʥʳʝ ʜʦʣʠʥʳ ʦʪʩʫʪʩʪʚʫʶʪ. ʈʝʢʠ ʨʘʥʝʝ ʨʘʟʣʠ-

ʚʘʣʠʩʴ ʧʦ ʦʙʰʠʨʥʳʤ ʧʨʦʩʪʨʘʥʩʪʚʘʤ, ʘ ʩʝʡʯʘʩ ʰʠʨʦʢʦ ʨʘʟʚʠʪʘ ʩʝʪʴ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʢʘʥʘʣʦʚ. 

ʉʭʦʞʝʝ ʩʪʨʦʝʥʠʝ ʭʘʨʘʢʪʝʨʥʦ ʠ ʜʣʷ ʨʘʡʦʥʘ 15, ʥʦ ʟʜʝʩʴ ʛʦʣʦʮʝʥʦʚʳʡ ʘʣʣʶʚʠʡ ʟʘʤʝʱʝʥ ʥʦʚʦ-

ʢʘʩʧʠʡʩʢʠʤʠ ʤʦʨʩʢʠʤʠ ʦʪʣʦʞʝʥʠʷʤʠ. ɼʣʷ ʨʘʡʦʥʘ 1 ʚʝʨʭʥʷʷ ʯʘʩʪʴ ʨʘʟʨʝʟʘ ʦʩʣʦʞʥʝʥʘ ʵʦʣʦʚʳ-
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ʤʠ ʧʝʩʢʘʤʠ. ʊʝʨʨʠʪʦʨʠʷ 15 ʠ 1 ʨʘʡʦʥʦʚ ʧʦʜʩʪʠʣʘʝʪʩʷ ʤʘʩʩʠʚʥʳʤʠ ʪʝʤʥʦ-ʩʝʨʳʤʠ ʛʣʠʥʘʤʠ ʭʚʘ-

ʣʳʥʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʤʦʱʥʦʩʪʴʶ ʚ ʥʝʩʢʦʣʴʢʦ ʤʝʪʨʦʚ.   

ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʝʪ ʢʦʨʨʝʣʷʮʠʷ ʨʘʟʨʝʟʦʚ ʧʦ ʦʩʦʙʝʥʥʦʩʪʷʤ ʧʦʛʨʝʙʝʥʥʳʭ ʧʦʯʚ. 

ɺ ʯʘʩʪʥʦʩʪʠ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʠʭ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʧʦ ʨʘʜʠʦʫʛʣʝʨʦʜʥʦʤʫ ʜʘʪʠ-

ʨʦʚʘʥʠʶ, ʧʘʣʠʥʦʣʦʛʠʯʝʩʢʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʠ ʜʨʫʛʠʭ. ʕʪʠ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʙʦʪ ʧʣʘʥʠʨʫʝʪʩʷ 

ʧʨʦʜʦʣʞʠʪʴ ʚ ʜʘʣʴʥʝʡʰʝʤ. 

ʉʭʝʤʘʪʠʯʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʥʠʟʤʝʥʥʦʩʪʠ ʧʦ ʚʦʟʨʘʩʪʫ ʝʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦ-

ʢʘʟʘʥʦ ʥʘ ʨʠʩ. 3. 

 

 
ʈʠʩ. 3. ʉʭʝʤʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦʛʨʝʙʝʥʥʳʭ ʧʦʯʚ ʠ ʚʦʟʨʘʩʪʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦ ʧʨʦʬʠʣʶ  

ʍʘʩʘʚʶʨʪ-ɹʘʙʘʶʨʪ- ʇʨʦʨʝʟʴ ɸʛʨʘʭʘʥ. 

 

ɺʳʚʦʜʳ. ʇʨʝʜʣʦʞʝʥʥʘʷ ʩʭʝʤʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʘʣʝʦʧʦʯʚ ʥʘ ʇʨʠʢʘʩʧʠʡʩʢʦʡ ʥʠʟʤʝʥʥʦ-

ʩʪʠ (ʨʠʩ. 3) ʷʚʣʷʝʪʩʷ ʧʝʨʚʦʡ ʧʦʜʦʙʥʦʡ ʩʭʝʤʦʡ ʜʣʷ ʥʠʟʤʝʥʥʦʩʪʠ. ʆʥʘ ʙʝʟʫʩʣʦʚʥʦ ʪʨʝʙʫʝʪ ʜʦʨʘ-

ʙʦʪʢʠ ʚ ʪʦʤ ʯʠʩʣʝ ʟʘ ʩʯʝʪ ʙʦʣʴʰʝʛʦ ʦʙʲʝʤʘ ʠʟʫʯʝʥʥʳʭ ʨʘʟʨʝʟʦʚ ʠ ʧʦʣʫʯʝʥʠʷ ʥʦʚʳʭ ʜʘʪʠʨʦʚʦʢ, 

ʘ ʪʘʢʞʝ ʠʟʫʯʝʥʠʷ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʯʚ. ʇʨʠ ʵʪʦʤ ʧʦʜʦʙʥʳʝ ʩʭʝʤʳ ʰʠʨʦʢʦ ʧʨʠʤʝ-

ʥʷʶʪʩʷ ʜʣʷ ʣʝʩʩʦʚʳʭ ʧʦʨʦʜ ʩ ʧʘʣʝʦʧʦʯʚʘʤʠ [2]. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʜʘʣʴʥʠʝ ʢʦʨʨʝʣʷʮʠʠ 

ʨʘʟʣʠʯʥʳʭ ʨʘʟʨʝʟʦʚ. ɺʘʞʥʳʤ ʜʦʩʪʠʞʝʥʠʝʤ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʧʦʷʚʣʝʥʠʝ ʧʦʜʦʙʥʦʡ ʩʭʝʤʳ, ʯʪʦ 

ʤʦʞʝʪ ʩʪʘʪʴ ʧʨʠʤʝʨʦʤ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʦʜʦʙʥʳʭ ʩʭʝʤ ʜʣʷ ʜʨʫʛʠʭ ʯʘʩʪʝʡ ʇʨʠʢʘʩʧʠʡʩʢʦʡ ʥʠʟ-

ʤʝʥʥʦʩʪʠ ʠ ʢʦʨʨʝʣʷʮʠʠ ʠʩʪʦʨʠʠ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʷ. 

ɸʥʘʣʠʟ ʩʭʝʤʳ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʤʦʣʦʜʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʊʝʨʩʢʦ-

ʉʫʣʘʢʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ. ɼʣʷ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʨʘʡʦʥʦʚ 13, 14, 15 ʧʦʚʝʨʭʥʦʩʪʴ ʠ ʧʦʯʚʳ ʥʘ ʥʝʡ 

ʩʬʦʨʤʠʨʦʚʘʥʳ ʤʝʥʝʝ 2000 ʣʝʪ ʥʘʟʘʜ (ʨʠʩ. 3). ʇʨʠ ʵʪʦʤ ʧʦʜʦʙʥʳʡ ʚʦʟʨʘʩʪ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥ ʧʨʘʢʪʠʯʝʩʢʠ ʜʦ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʨʘʡʦʥʘ 16. ʕʪʠ ʜʘʥʥʳʝ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʤ (ʭʚʘʣʳʥʩʢʦʤ) ʚʦʟʨʘʩʪʝ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʧʣʦʱʘʜʠ ʢʘʢ 

ʜʝʣʴʪʳ ʨ. ʊʝʨʝʢ ʪʘʢ ʠ ʜʣʷ ʊʝʨʩʢʦ-ʉʫʣʘʢʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ [15], ʯʪʦ ʦʪʨʘʞʝʥʦ ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʘ 

ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʝ ʨʘʡʦʥʘ ʣʠʩʪ L-38 XXXV , XXXVI  (ʨʠʩ. 4). 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʪ ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʦʤ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʩʦʩʪʘʚʠʪʴ 

ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʢʘʨʪʳ ʨʝʛʠʦʥʘ ʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʧʨʘʢʪʠʢʝ ʨʘʙʦʪʳ ʩʤʝʞʥʳʭ ʜʠʩʮʠ-

ʧʣʠʥ, ʚ ʯʘʩʪʥʦʩʪʠ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʨʘʟʣʠʯʥʳʭ ʧʝʨʠʦʜʦʚ. 

ʊʘʢʞʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʘʤʘ ʇʨʠʢʘʩʧʠʡʩʢʘʷ ʥʠʟʤʝʥʥʦʩʪʠ ʚ ʨʘʡʦʥʝ ʨʘʙʦʪ ʠʤʝʣʘ 

ʠʥʦʡ ʭʘʨʘʢʪʝʨ ʨʝʯʥʦʡ ʩʝʪʠ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʧʝʨʠʦʜʦʚ ʛʦʣʦʮʝʥʘ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ ʥʘʣʠʯʠʝ ʧʦʛʨʝ-

ʙʝʥʥʦʡ ʜʦʣʠʥʳ ʨʝʢʠ ʉʫʣʘʢ ʚ ʤʘʛʠʩʪʨʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʥʘ ʩʝʚʝʨ ʚ ʩʪʦʨʦʥʫ ʨʝʢʠ ʊʝʨʝʢ [7] ʩʦ-

ʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦʢʘʟʘʥʥʦʝ ʥʝ ʩʭʝʤʝ (ʨʠʩ. 3) ʥʝʧʨʝʨʳʚʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʯʚ ʤʦʞʝʪ ʙʳʪʴ ʟʥʘ-

ʯʠʪʝʣʴʥʳʤ ʜʦʧʫʱʝʥʠʝʤ. ʆʜʥʘʢʦ ʦʙʱʠʡ ʫʨʦʚʝʥʴ ʧʦʚʝʨʭʥʦʩʪʝʡ ʚ ʮʝʣʦʤ ʚʝʨʦʷʪʥʦ ʩʦʦʪʚʝʪʩʪʚʦ-

ʚʘʣ ʧʦʢʘʟʘʥʥʳʤ ʥʘ ʩʭʝʤʝ. 

 



ʀʜʨʠʩʦʚ ʀ.ɸ., ɻʫʩʝʡʥʦʚʘ ɸ.ʐ. 
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ʈʠʩ. 4. ʌʨʘʛʤʝʥʪ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʳ ʊʝʨʩʢʦ-ʉʫʣʘʢʩʢʦʛʦ ʤʝʞʜʫʨʝʯʴʷ (ʄ1:200000). 

 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʜʣʷ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʊʝʨʩʢʦ-ʉʫʣʘʢʩʢʦʡ 

ʥʠʟʤʝʥʥʦʩʪʠ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʦʯʚʳ ʠʟʥʘʯʘʣʴʥʦ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʢʘʢ ʛʠʜʨʦʤʦʨʬʥʳʝ ʣʫʛʦʚʳʝ. ɼʣʷ 

ʧʦʯʚ ʜʝʣʴʪʳ ʊʝʨʝʢʘ ʪʘʢʞʝ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʧʝʨʚʠʯʥʦ ʣʫʛʦʚʦʡ ʛʝʥʝʟʠʩ [14] ʜʘʞʝ ʜʣʷ ʧʦʯʚ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʭʦʞʠʭ ʩʦ ʩʚʝʪʣʦ-ʢʘʰʪʘʥʦʚʳʤʠ. ʈʘʥʝʝ ʥʘʤʠ ʪʘʢʞʝ ʩʦʦʙʱʘʣʦʩʴ ʦ ʟʥʘʯʠʪʝʣʴ-

ʥʦʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʚʨʝʤʝʥʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʯʚ ʨʘʟʥʳʭ ʯʘʩʪʝʡ ʇʨʠʢʘʩʧʠʡʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ  

(ʀʜʨʠʩʦʚ, 2009) ʠ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʥʦʡ ʠʩʪʦʨʠʠ ʠʭ ʨʘʟʚʠʪʠʷ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʪʨʦʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʨʘʟʨʝʟʦʚ ʚʝʨʦʷʪʥʳ ʪʨʠ ʩʦʩʪʦʷʥʠʷ 

ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʶʛʘ ʇʨʠʢʘʩʧʠʡʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ [11]. 

ʇʝʨʚʦʝ ï ʩʪʘʙʠʣʴʥʳʡ ʨʝʣʴʝʬ ʩ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʘʢʢʫʤʫʣʷʮʠʝʡ ʘʣʣʶʚʠʷ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝʤ 

ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ. ɺʦʟʤʦʞʥʳ ʜʚʘ ʚʘʨʠʘʥʪʘ: ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ ʠ ʰʠʨʦʢʦʝ 

ʨʘʟʚʠʪʠʝ ʛʠʜʨʦʤʦʨʬʥʳʭ (ʣʫʛʦʚʳʭ) ʧʦʯʚ, ʘʥʘʣʦʛ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʡ; ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʤʦʨʷ ʠ 

ʰʠʨʦʢʦʝ ʨʘʟʚʠʪʠʝ ʘʚʪʦʤʦʨʬʥʳʭ (ʩʚʝʪʣʦ-ʢʘʰʪʘʥʦʚʳʭ) ʧʦʯʚ. 

ɺʪʦʨʦʝ ï ʩʠʣɹʥʘʷ ʵʨʦʟʠʷ ʠ ʨʘʩʯʣʝʥʝʥʠʝ ʪʝʨʨʠʪʦʨʠʠ, ʨʘʟʤʳʚ ʧʦʯʚ ʚ ʜʦʣʠʥʘʭ ʨʝʢ ʠ ʥʘ ʚʦ-

ʜʦʨʘʟʜʝʣʘʭ, ʥʘʧʨʠʤʝʨ, ʚ ʤʘʥʛʳʰʣʘʢʩʢʫʶ ʨʝʛʨʝʩʩʠʶ [1], ʧʦʟʜʥʶʶ ʙʨʦʥʟʫ [16] ʠ ɼʝʨʙʝʥʪʩʢʫʶ 

ʨʝʛʨʝʩʩʠʠ.  

ʊʨʝʪʴʝ ï ʠʥʪʝʥʩʠʚʥʦʝ ʣʘʚʠʥʦʦʙʨʘʟʥʦʝ ʥʘʢʦʧʣʝʥʠʝ ʘʣʣʶʚʠʷ, ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʝ ʥʝ ʫʩʧʝʚʘ-

ʝʪ ʟʘ ʥʘʢʦʧʣʝʥʠʝʤ ʘʣʣʶʚʠʷ ʠ ʯʝʪʢʦ ʚʳʨʘʞʝʥʥʳʭ ʧʦʯʚ ʥʝ ʦʙʨʘʟʫʝʪʩʷ, ʥʘʧʨʠʤʝʨ, ʧʝʨʚʳʝ ʚʝʢʘ 

ʥʘʰʝʡ ʵʨʳ ʜʣʷ ʟʘʧʘʜʘ ʥʠʟʤʝʥʥʦʩʪʠ ʠ ʧʦʩʣʝʜʥʠʝ ʚʝʢʘ ʜʣʷ ʚʦʩʪʦʢʘ ʥʠʟʤʝʥʥʦʩʪʠ. 

ʇʦʣʝʚʳʝ ʨʘʙʦʪʳ ʚʳʧʦʣʥʝʥʳ ʚ ʨʘʤʢʘʭ ʪʝʤʳ ʅʀʈ ɸɸɸɸ-ɸ-17-117021310199-9, ʣʘʙʦʨʘ-

ʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʨʘʤʢʘʭ ʛʨʘʥʪʘ ʈʌʌʀ ˉ19-29-05205-ʤʢ. 
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ʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʨʝʛʫʣʠʨʫʷ ʛʘʟʦʚʳʡ ʩʦʩʪʘʚ ʚʦʟʜʫʭʘ, ʚʳʜʝʣʷʷ ʬʠʪʦʥʮʠʜʳ, ʢʦʪʦʨʳʝ ʟʘʤʝʜʣʷʶʪ ʨʦʩʪ ʤʠʢʨʦʦʨʛʘ-

ʥʠʟʤʦʚ. ɿʝʣʝʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʙʣʘʛʦʪʚʦʨʥʦ ʚʣʠʷʶʪ ʥʘ ʪʝʤʧʝʨʘʪʫʨʫ, ʚʣʘʞʥʦʩʪʴ ʠ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʚʦʟʜʫʭʘ, ʥʘ 

ʩʦʣʥʝʯʥʫʶ ʨʘʜʠʘʮʠʶ ʠ ʪʝʤʧʝʨʘʪʫʨʫ ʧʦʯʚʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʝʣʝʥʳʝ ʥʘʩʘʞʜʝʥʠʷ, ʦʟʝʣʝʥʝʥʠʝ, ʟʘʛʨʷʟʥʝʥʠʝ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ, ʦʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ. 
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Relevance. The development of cities, growth of industrial enterprises and the increase of vehicles has a negative 

impact on the environmental situation around the world. Reduction of green spaces (GS), which occurs under the influence 

of the above factors, also entails side effects, such as air pollution, noise pollution, etc. Aim. Human industrial activity 

does not have the best effect on the natural environment. Greening is perhaps the main tool for improving the anthropogen-

ic environment and beautifying the urban landscape. Therefore, it is necessary to use the largest areas of megalopolises for 

public gardens, parks and other types of GS, which perform important ecological and aesthetic functions. Results. Vegeta-

tion provides favorable microclimatic conditions by regulating the gas composition of the air, releasing phytoncides, which 

slow down the growth of microorganisms. Green spaces have a good effect on temperature, humidity and air velocity as 

well as on solar radiation and soil temperature. 

Keywords: green spaces, urban greening, air pollution, environment. 

 

ɺʚʝʜʝʥʠʝ 

ʆʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʷʚʣʷʶʪʩʷ ʚʳʨʫʙʢʘ ʣʝʩʦʚ, ʫʥʠʯʪʦʞʝʥʠʝ ʨʘʩʪʠ-

ʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʚ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ. ʕʪʦ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʢʘʢ ʥʘ 

ʯʝʣʦʚʝʢʝ, ʪʘʢ ʠ ʥʘ ʞʠʚʦʪʥʦʤ ʤʠʨʝ. ʈʦʩʪ ʛʦʨʦʜʦʚ, ʠʥʪʝʥʩʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʩʦ-

ʟʜʘʝʪ ʚʩʝ ʙʦʣʴʰʝ ʩʣʦʞʥʦʩʪʠ ʚ ʧʣʘʥʝ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʉʦʩʪʦʷʥʠʝ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʚ ʛʦʨʦʜʘʭ ʦʧʨʝʜʝʣʷʝʪʩʷ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʦʙʩʪʘʥʦʚʢʦʡ. ʅʝʤʘʣʦʚʘʞʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʳʚʘʶʱʠʤʠʩʷ ʥʘ ɿʅ, ʷʚʣʷʶʪʩʷ 

ʟʥʘʯʠʪʝʣʴʥʳʡ ʨʦʩʪ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʠ ʫʚʝʣʠʯʝʥʠʝ ʛʦʨʦʜʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ [ʖʩʢʝʚʠʯ, ʃʫʥʮ, 2010; 

ʍʦʤʠʯ, 2006]. 

ʆʩʥʦʚʥʘʷ ʜʦʣʷ ʚ ʪʝʭʥʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʧʨʠʥʘʜʣʝʞʠʪ ʘʚʪʦʤʦʙʠʣʴ-

ʥʦʤʫ ʪʨʘʥʩʧʦʨʪʫ: ʢʘʞʜʘʷ ʝʜʠʥʠʮʘ ʚʳʙʨʘʩʳʚʘʝʪ ʚ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ ʜʦ 200 ʢʦʤʧʦʥʝʥʪʦʚ ʦʪ-

ʨʘʙʦʪʘʚʰʠʭ ʛʘʟʦʚ. ʊʘʢʞʝ ʘʚʪʦʪʨʘʥʩʧʦʨʪ ʧʦʜʥʠʤʘʝʪ ʚ ʚʦʟʜʫʭ ʯʘʩʪʠʮʳ ʧʳʣʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʦʢʘʟʳʚʘʝʪʩʷ ʧʦʜ ʩʝʨʴʝʟʥʳʤ ʜʘʚʣʝʥʠʝʤ ʦʪ ʛʦʨʦʜʩʢʦʛʦ ʘʚʪʦʧʘʨʢʘ. 
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ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʨʘʙʦʪʳ 

ɸʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ ʚ ʧʨʝʜʝʣʘʭ ʛʦʨʦʜʘ ʨʝʛʫʣʷʨʥʦ ʟʘʛʨʷʟʥʷʝʪʩʷ ʦʪʭʦʜʘʤʠ ʧʨʦʤʳʰʣʝʥʥʦ-

ʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʳʣʴʶ, ʚʳʭʣʦʧʥʳʤʠ ʛʘʟʘʤʠ ʘʚʪʦʤʦʙʠʣʝʡ, ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʙʘʢʪʝ-

ʨʠʡ ʠ ʤʠʢʨʦʙʦʚ. ʋʨʦʚʝʥʴ ʘʪʤʦʩʬʝʨʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ, 

ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ, ʨʝʣʴʝʬʘ ʤʝʩʪʥʦʩʪʠ ʠ ʭʘʨʘʢʪʝʨʘ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. 

ɺ ʤʝʛʘʧʦʣʠʩʘʭ ʚ ʙʝʟʚʝʪʨʝʥʥʫʶ ʧʦʛʦʜʫ ʯʘʩʪʳʤ ʷʚʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʩʤʦʛʩ ʚʳʩʦʢʦʡ ʢʦʥʮʝʥ-

ʪʨʘʮʠʝʡʚʨʝʜʥʳʭ ʚʳʙʨʦʩʦʚ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʤʦʛ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʫ ʣʶʜʝʡ ʘʣʣʝʨʛʠʯʝʩʢʠʝ ʨʝʘʢ-

ʮʠʠ [ʄʘʡʩʫʨʘʜʟʝ, ɼʟʦʙʝʣʦʚʘ, 2019; ʄʦʢʰʠʥʘ, 2017; ʏʝʨʥʝʥʴʢʦʚʘ, 1993]. ɻʣʘʚʥʦʡ ʧʨʠʯʠʥʦʡ 

ʩʤʦʛʘ ʷʚʣʷʶʪʩʷ ʚʳʭʣʦʧʥʳʝ ʛʘʟʳ ʘʚʪʦʤʦʙʠʣʝʡ. ʅʘ 1 ʢʤ ʣʝʛʢʦʚʦʡ ʘʚʪʦʤʦʙʠʣʴ ʚʳʜʝʣʷʝʪ ʜʦ 10 ʛ 

ʦʢʠʩʠ ʘʟʦʪʘ. 

ʇʦʤʠʤʦ ʵʪʦʛʦ ʚ ʚʦʟʜʫʭ ʧʦʧʘʜʘʶʪ ʜʚʫʦʢʠʩʴ ʩʝʨʳ, ʬʪʦʨʠʩʪʳʡ ʚʦʜʦʨʦʜ, ʦʢʠʩʣʳ ʘʟʦʪʘ, ʪʷ-

ʞʝʣʳʝ ʤʝʪʘʣʣʳ, ʨʘʟʣʠʯʥʳʝ ʘʵʨʦʟʦʣʠ, ʩʦʣʠ ʠ ʧʳʣʴ. ɺʜʦʣʴ ʮʝʥʪʨʘʣʴʥʳʭ ʤʘʛʠʩʪʨʘʣʝʡ, ʢʘʢ ʧʨʘʚʠ-

ʣʦ, ʦʪʤʝʯʘʝʪʩʷ ʯʘʩʪʠʯʥʦʝ ʫʩʳʭʘʥʠʝ ʢʨʦʥ ʜʝʨʝʚʴʝʚ. 

ɼʘʥʥʳʝ çʆʙʟʦʨʘ ʩʦʩʪʦʷʥʠʷ ʠ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʈʌè 

(http://www.meteorf.ru/product/infomaterials/90/) ʈʦʩʛʠʜʨʦʤʝʪʘ ʟʘ 2020 ʛʦʜ (ʪʘʙʣ. 1), ʧʦʢʘʟʘʣʠ, 

ʯʪʦ ʚ ʚʦʟʜʫʭʝ ʛ. ɺʣʘʜʠʢʘʚʢʘʟ, ʢʘʢ ʠ ʚ ʧʨʝʜʳʜʫʱʠʝ ʛʦʜʳ, ʥʘʙʣʶʜʘʣʠʩʴ ʟʘʛʨʷʟʥʷʶʱʠʝ ʚʝʱʝʩʪʚʘ, 

ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʦʪʦʨʳʭ ʧʨʝʚʳʰʘʣʘ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʫʶ (ʇɼʂ). ɺʧʨʦʯʝʤ, 

ʥʘʯʠʥʘʷ ʩ 2019 ʛʦʜʘ ɺʣʘʜʠʢʘʚʢʘʟ ʧʝʨʝʩʪʘʣ ʦʪʥʦʩʠʪʩʷ ʢ ʛʦʨʦʜʘʤ ʈʌ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʟʘʛʨʷʟ-

ʥʝʥʠʷ ʚʦʟʜʫʭʘ [ɼʦʢʣʘʜé, 2020]. 

 

ʊʘʙʣʠʮʘ 1 / Table 1 

ɿʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʛ. ɺʣʘʜʠʢʘʚʢʘʟ [ɼʦʢʣʘʜé, 2020] / Values 

of atmospheric air quality indicators in Vladikavkaz [The report ..., 2020] 

ɻʦʜ ʀɿɸ > 7 Q >ʇɼʂ ʉʀ > 10 ʅʇ > 20 ʅʘʩʝʣʝʥʠʝ ʚ ʛʦʨʦʜʘʭ ʩ ʚʳʩʦʢʠʤ ʠ 

ʦʯʝʥʴ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ɿɺ, % 

2018 - + - - 68 

2019 - + - - - 

2020 - + - - - 

ʇʨʠʤʝʯʘʥʠʝ: ʀɿɸ ï ʢʦʤʧʣʝʢʩʥʳʡ ʠʥʜʝʢʩ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʳ, ʫʯʠʪʳʚʘʶʱʠʡ ʥʝ-

ʩʢʦʣʴʢʦ ʧʨʠʤʝʩʝʡ. ɺʝʣʠʯʠʥʘ ʀɿɸ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʟʥʘʯʝʥʠʷʤ ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ. 

ʇʦʢʘʟʘʪʝʣʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʫʨʦʚʝʥʴ ʭʨʦʥʠʯʝʩʢʦʛʦ, ʜʣʠʪʝʣʴʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʟʜʫʭʘ. Q ï ʩʨʝʜ-

ʥʷʷ ʟʘ ʛʦʜ ʢʦʥʮʝʥʪʨʘʮʠʷ ʣʶʙʦʡ ʧʨʠʤʝʩʠ. ʉʀ ï ʩʪʘʥʜʘʨʪʥʳʡ ʠʥʜʝʢʩ ï ʥʘʠʙʦʣʴʰʘʷ ʠʟʤʝʨʝʥʥʘʷ 

ʨʘʟʦʚʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʨʠʤʝʩʠ, ʜʝʣʝʥʥʘʷ ʥʘ ʇɼʂʤ.ʨ. (ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʘʷ ʤʘʢʩʠʤʘʣʴʥʘʷ ʨʘ-

ʟʦʚʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ). ʅʇ ï ʥʘʠʙʦʣʴʰʘʷ ʧʦʚʪʦʨʷʝʤʦʩʪʴ, %, ʧʨʝʚʳʰʝʥʠʷ ʇɼʂʤ.ʨ. ʦʜʥʦʡ ʠʟ ʧʨʠ-

ʤʝʩʝʡ ʧʦ ʜʘʥʥʳʤ ʥʘʙʣʶʜʝʥʠʡ ʥʘ ʚʩʝʭ ʩʪʘʥʮʠʷʭ ʛʦʨʦʜʘ ʟʘ ʛʦʜ. 

ɺ 2020 ʛʦʜʫ (https://rpn.gov.ru/activity/reports-receiving/air/) ʚ ʘʪʤʦʩʬʝʨʫ ʈʉʆ-ɸʣʘʥʠʷ ʩʪʘ-

ʮʠʦʥʘʨʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʚʳʙʨʦʰʝʥʦ ʙʦʣʝʝ 10 000 ʪʦʥʥ. ɺ ʪʘʙʣʠʮʘʭ 2ï4 ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʳʙʨʦ-

ʩʳ ʩʪʘʮʠʦʥʘʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ: ʩʫʤʤʘʨʥʦ ʠ ʚ ʦʪʨʘʩʣʝʚʦʤ ʨʘʟʨʝʟʝ [ɼʦʢʣʘʜé, 2020]. 

 

ʊʘʙʣʠʮʘ 2 / Table 2 

ɺʳʙʨʦʩʳ ʩʪʘʮʠʦʥʘʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʦ ʛʨʫʧʧʘʤ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʪʦʥʥ [ɼʦʢʣʘʜé, 2020] 

/ Emissions from stationary sources by groups of pollutants, tons [The report ..., 2020] 

ʂʦʣʠʯʝʩʪʚʦ ʦʙʲʝʢʪʦʚ, ʠʤʝʶ-

ʱʠʭ ʚʳʙʨʦʩʳ ʟʘʛʨʷʟʥʷʶʱʠʭ 

ʚʝʱʝʩʪʚ 

ʂʦʣʠʯʝʩʪʚʦ ʠʩʪʦʯʥʠʢʦʚ  

ʚʳʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ 

ʚʝʱʝʩʪʚ 

ɺʳʙʨʦʩʳ ʚ ʘʪʤʦʩʬʝʨʫ ʟʘʛʨʷʟ-

ʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʟʘ ʦʪʯʝʪʥʳʡ 

ʧʝʨʠʦʜ ʚʩʝʛʦ, ʪʦʥʥ 

189 4 371 10 075 
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ʊʘʙʣʠʮʘ 3 / Table 3 

ɺʳʙʨʦʩʳ ʩʪʘʮʠʦʥʘʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʦ ʛʨʫʧʧʘʤ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʦʪʨʘʩʣʝʚʦʤ ʨʘʟʨʝʟʝ, 

ʪʦʥʥ [ɼʦʢʣʘʜé, 2020] / Emissions from stationary sources by groups of pollutants in the industrial 

section, tons [The report ..., 2020] 
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ʈʘʩʪʝʥʠʝʚʦʜʩʪʚʦ ʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʦ, ʦʭʦʪʘ 

ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʫʩʣʫʛ ʚ 

ʵʪʠʭ ʦʙʣʘʩʪʷʭ 

250 20 230 0 51 24 74 57 25 

ɼʦʙʳʯʘ ʧʨʦʯʠʭ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ 315 261 54 2 22 19 0 8 3 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ 398 32 366 0 173 152 0 41 0 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʥʘʧʠʪʢʦʚ 2 324 185 2 139 0 1 109 760 35 219 16 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʪʝʢʩʪʠʣʴʥʳʭ ʠʟʜʝʣʠʡ 6 0 6 0 4 2 0 0 0 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʦʜʝʞʜʳ 153 94 59 2 19 4 0 2 31 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʠ ʭʠʤʠ-

ʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ 

59 0 59 0 0 0 0 0 58 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʯʝʡ ʥʝʤʝʪʘʣʣʠʯʝʩʢʦʡ ʤʠ-

ʥʝʨʘʣʴʥʦʡ ʧʨʦʜʫʢʮʠʠ 

155 97 58 3 32 12 2 8 2 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʝ 29 7 22 0 2 1 0 9 10 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʢʦʤʧʴʶʪʝʨʦʚ, ʵʣʝʢʪʨʦʥʥʳʭ ʠ 

ʦʧʪʠʯʝʩʢʠʭ ʠʟʜʝʣʠʡ 

2 1 1 0 1 0 0 0 0 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʯʠʭ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʨʝʜʩʪʚ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ 

31 8 23 0 10 5 0 8 0 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʤʝʙʝʣʠ 14 9 5 0 1 2 0 2 0 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʯʠʭ ʛʦʪʦʚʳʭ ʠʟʜʝʣʠʡ 2 1 0 0 0 0 0 0 0 

ʆʙʝʩʧʝʯʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʝʡ, ʛʘ-

ʟʦʤ ʠ ʧʘʨʦʤ; ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʝ ʚʦʟʜʫʭʘ 

1 291 0 1 291 7 728 296 247 6 9 

ʉʙʦʨ ʠ ʦʙʨʘʙʦʪʢʘ ʩʪʦʯʥʳʭ ʚʦʜ 42 0 42 0 0 1 31 9 1 

ʉʙʦʨ, ʦʙʨʘʙʦʪʢʘ ʠ ʫʪʠʣʠʟʘʮʠʷ 

ʦʪʭʦʜʦʚ; ʦʙʨʘʙʦʪʢʘ ʚʪʦʨʠʯʥʦʛʦ ʩʳʨʴʷ 

1 167 2 1 165 2 9 3 1 122 28 0 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʟʜʘʥʠʡ 58 27 31 0 4 4 16 5 2 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʠʥʞʝʥʝʨʥʳʭ ʩʦʦʨʫʞʝʥʠʡ 56 24 33 1 16 6 0 8 2 

ʈʘʙʦʪʳ ʩʪʨʦʠʪʝʣʴʥʳʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ 52 24 28 0 8 11 5 1 2 

ʊʦʨʛʦʚʣʷ ʦʧʪʦʚʘʷ ʠ ʨʦʟʥʠʯʥʘʷ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʠ 

ʤʦʪʦʮʠʢʣʘʤʠ ʠ ʠʭ ʨʝʤʦʥʪ 

1 0 1 0 0 0 0 0 0 

ʊʦʨʛʦʚʣʷ ʦʧʪʦʚʘʷ, ʢʨʦʤʝ ʦʧʪʦʚʦʡ 

ʪʦʨʛʦʚʣʠ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʠ 

ʤʦʪʦʮʠʢʣʘʤʠ 

103 6 97 2 16 11 0 67 1 

ʊʦʨʛʦʚʣʷ ʨʦʟʥʠʯʥʘʷ, ʢʨʦʤʝ ʪʦʨʛʦʚʣʠ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʠ ʤʦʪʦʮʠʢ-

ʣʘʤʠ 

121 5 116 0 2 1 18 96 0 

ɼʝʷʪʝʣʴʥʦʩʪʴ ʩʫʭʦʧʫʪʥʦʛʦ ʠ ʪʨʫʙʦʧʨʦʚʦʜ-

ʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ 

3 325 0 3 325 0 4 3 3 318 0 0 



ʊʈʋɼʓ ʀʅʉʊʀʊʋʊɸ ɻɽʆʃʆɻʀʀ ɼɸɻɽʉʊɸʅʉʂʆɻʆ ʅɸʋʏʅʆɻʆ ʎɽʅʊʈɸ ʈɸʅ ˉ 4 (87), 2021 

 

 

100 

ʉʢʣʘʜʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʘʷ 

ʪʨʘʥʩʧʦʨʪʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ 

13 0 13 0 2 1 0 10 0 

ɼʝʷʪʝʣʴʥʦʩʪʴ ʚ ʦʙʣʘʩʪʠ 

ʪʝʣʝʚʠʟʠʦʥʥʦʛʦ ʠ ʨʘʜʠʦʚʝʱʘʥʠʷ 

4 1 2 0 2 1 0 0 0 

ɼʝʷʪʝʣʴʥʦʩʪʴ ʚ ʩʬʝʨʝ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ 2 0 2 0 2 1 0 0 0 

ɼʝʷʪʝʣʴʥʦʩʪʴ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ 

4 4 0 0 0 0 0 0 0 

ʆʧʝʨʘʮʠʠ ʩ ʥʝʜʚʠʞʠʤʳʤ ʠʤʫʱʝʩʪʚʦʤ 105 0 105 0 85 17 0 0 3 

ʅʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ 1 0 1 0 0 0 0 0 0 

ɼʝʷʪʝʣʴʥʦʩʪʴ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʚʦʝʥʥʦʡ ʙʝʟ-

ʦʧʘʩʥʦʩʪʠ, ʦʙʷʟʘʪʝʣʴʥʦʤʫ ʩʦʮʠʘʣʴʥʦʤʫ 

ʦʙʝʩʧʝʯʝʥʠʶ 

0 0 0 0 0 0 0 0 0 

ʆʙʨʘʟʦʚʘʥʠʝ 11 0 11 0 11 0 0 0 0 

ɼʝʷʪʝʣʴʥʦʩʪʴ ʚ ʦʙʣʘʩʪʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ 5 0 5 0 4 1 0 0 0 

 

ɺʝʩʦʤʳʡ ʚʢʣʘʜ ʚ ʩʦʩʪʦʷʥʠʝ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʚ ʛ. ɺʣʘʜʠʢʘʚʢʘʟ ʚʥʦʩʠʪ ʘʚʪʦʪʨʘʥʩ-

ʧʦʨʪ. ʆʩʥʦʚʥʳʤʠ ʟʘʛʨʷʟʥʠʪʝʣʷʤʠ ʷʚʣʷʶʪʩʷ ʚʟʚʝʰʝʥʥʳʝ ʚʝʱʝʩʪʚʘ, ʜʠʦʢʩʠʜ ʩʝʨʳ, ʦʢʩʠʜ ʫʛʣʝ-

ʨʦʜʘ, ʜʠʦʢʩʠʜ ʘʟʦʪʘ [ɹʝʢʫʟʘʨʦʚʘ ʠ ʜʨ., 2020; ʂʝʙʘʣʦʚʘ, 2017]. 

ɼʣʷ ʥʦʨʤʘʣʴʥʦʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʚʦʜʘ. ɺ ʛʦ-

ʨʦʜʘʭ ʨʘʩʪʝʥʠʷ ʯʘʱʝ ʚʩʝʛʦ ʠʩʧʳʪʳʚʘʶʪ ʥʝʜʦʩʪʘʪʦʢ ʚʣʘʛʠ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʚʦʜʘ ʩʪʝʢʘʝʪ ʚ ʢʘʥʘʣʠ-

ʟʘʮʠʦʥʥʳʝ ʩʝʪʠ. 

ʄʝʞʜʫ ʪʝʤ, ʪʚʝʨʜʳʝ ʯʘʩʪʠʮʳ ʧʳʣʠ ʚʩʪʫʧʘʶʪ ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʚʦʜʥʳʤʠ ʧʘʨʘʤʠ ʠ ʦʢʘ-

ʟʳʚʘʶʪ ʚʨʝʜʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʨʛʘʥʳ ʜʳʭʘʥʠʷ ʯʝʣʦʚʝʢʘ.  

ʆʩʥʦʚʥʦʡ ʚʦʜʥʦʡ ʘʨʪʝʨʠʝʡ ʈʉʆ-ɸʣʘʥʠʷ ʷʚʣʷʝʪʩʷ ʨ. ʊʝʨʝʢ. ɺʦʜʥʳʡ ʨʝʞʠʤ ʨ. ʊʝʨʝʢ ʦʙʫ-

ʩʣʦʚʣʝʥ ʥʘʣʠʯʠʝʤ ʚ ʝʛʦ ʠʩʪʦʢʘʭ ʠ ʦʩʥʦʚʥʳʭ ʧʨʠʪʦʢʦʚ ʣʝʜʥʠʢʦʚ ʠ ʚʝʯʥʳʭ ʩʥʝʛʦʚ. ʊʘʷʥʠʝ ʠʭ 

ʚʳʟʳʚʘʝʪ ʚʳʩʦʢʦʝ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʝ ʧʦʣʦʚʦʜʴʝ ʚ ʪʝʧʣʦʝ ʚʨʝʤʷ ʛʦʜʘ ï ʩ ʢʦʥʮʘ ʘʧʨʝʣʷ ʜʦ ʢʦʥʮʘ 

ʩʝʥʪʷʙʨʷ. ʃʠʚʥʝʚʳʝ ʧʘʚʦʜʢʠ ʥʘʢʣʘʜʳʚʘʶʪʩʷ ʥʘ ʧʦʣʦʚʦʜʴʝ [ɼʦʢʣʘʜé, 2020]. 

ʄʦʥʠʪʦʨʠʥʛ ʨʝʢʠ ʊʝʨʝʢ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʙʘʩʩʝʡʥʘ ʛʣʘʚʥʦʡ ʨʝʢʠ ʈʉʆ-

ɸʣʘʥʠʷ ʬʦʨʤʠʨʫʝʪʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʩʙʨʦʩʦʚ ʩʪʦʯʥʳʭ ʚʦʜ ʢʦʤʤʫʥʘʣʴʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʦʪʨʘʩʣʠ, ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʘ ʪʘʢʞʝ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ 

ʣʠʚʥʝʚʳʭ ʩʪʦʢʦʚ. 

ʇʨʠ ʵʪʦʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ (ʦʨʛʘʥʠʯʝ-

ʩʢʠʝ ʠ ʙʠʦʛʝʥʥʳʝ ʚʝʱʝʩʪʚʘ, ʩʦʝʜʠʥʝʥʠʷ ʤʝʪʘʣʣʦʚ) ʩʪʘʙʠʣʴʥʦ ʧʨʝʚʳʰʘʣʠ ʜʦʧʫʩʪʠʤʳʝ ʥʦʨʤʳ 

[ɼʦʢʣʘʜé, 2020]. 

ʆʙʱʠʡ ʦʙʲʸʤ ʩʙʨʦʩʦʚ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ ʚ 2020 ʛʦʜʫ ʩʦʩʪʘʚʠʣ 151,24 

ʤʣʥ.ʤ3. ʀʟ ʥʠʭʙʳʣʦ ʩʙʨʦʰʝʥʦ ʟʘʛʨʷʟʥʸʥʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ ï 91,25 ʤʣʥ. ʤ3. ʀʟ ʦʙʱʝʛʦ ʢʦʣʠʯʝ-

ʩʪʚʘ ʩʙʨʘʩʳʚʘʝʤʳʭ ʩʪʦʯʥʳʭ ʚʦʜ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘʛʨʷʟʥʸʥʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ ʧʦʩʪʫʧʠʣʦ 

ʦʪ ʦʙʲʝʢʪʦʚ ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʇʦʢʘʟʘʪʝʣʠ ʚʦʜʦʦʪʚʝʜʝʥʠʷ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙ-

ʣʠʮʝ 4 [ɼʦʢʣʘʜé, 2020]. 

ʉʫʱʝʩʪʚʝʥʥʳʤ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʬʘʢʪʦʨʦʤ, ʚʣʠʷʶʱʠʤ ʥʘ ʩʨʝʜʫ ʦʙʠʪʘʥʠʷ ʯʝʣʦʚʝʢʘ ʚ ʛʦʨʦ-

ʜʘʭ, ʷʚʣʷʝʪʩʷ ʰʫʤ. ʆʯʝʥʴ ʯʘʩʪʦ ʫʨʦʚʝʥʴ ʛʦʨʦʜʩʢʦʛʦ ʰʫʤʘ ʥʘ ʤʥʦʛʦ ʧʨʝʚʳʰʘʝʪ ʜʦʧʫʩʪʠʤʳʝ 

ʥʦʨʤʳ, ʯʪʦ ʧʣʦʭʦʚʣʠʷʝʪ ʥʘ ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ. ʋʨʦʚʝʥʴ ʰʫʤʘ ʚ ʤʝʛʘʧʦʣʠʩʘʭ ʧʦʩʪʦ-

ʷʥʥʦ ʨʘʩʪʝʪ, ʠ ʵʪʦʪ ʧʨʦʮʝʩʩ ʚ ʙʫʜʫʱʝʤ ʙʫʜʝʪ ʪʦʣʴʢʦ ʧʨʦʜʦʣʞʘʪʴʩʷ [ʂʘʣʠʥʠʥʘ, 1999; ʊʘʨʙʝʝʚʘ, 

ɹʘʡʢʠʥ, 2020]. 

ʂ ʬʫʥʢʮʠʷʤ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʦʪʥʦʩʷʪʩʷ: ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʘʷ, ʨʝʢʨʝʘʮʠʦʥʥʘʷ, 

ʩʪʨʫʢʪʫʨʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʘʷ ʠ ʜʝʢʦʨʘʪʠʚʥʦ-ʭʫʜʦʞʝʩʪʚʝʥʥʘʷ. 

 

 

 



ʄʘʡʩʫʨʘʜʟʝ ʄ.ɺ. 
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ʊʘʙʣʠʮʘ 4 / Table 4 

ʆʙʲʸʤʳ ʩʙʨʦʰʝʥʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ ʚ 2016-2020 ʛʛ. (ʤʣʥ. ʤ3) 

[ɼʦʢʣʘʜé, 2020] / Volumes of wastewater discharged into surface water bodies in 2016-2020 (mln 

m3) [The report ..., 2020] 

ˉ 

ʧ/ʧ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ɻʦʜʳ 2020/2019, 

% 2016 2017 2018 2019 2020 

1 ɺʦʜʦʦʪʚʝʜʝʥʠʝ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʝ 

ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ 

122,94 122,69 131,04 146,25 151,24 103 

1.1 ʀʟ ʥʠʭ:       

 ɿʘʛʨʷʟʥʝʥʥʳʭ ʚʩʝʛʦ: 90,71 89,08 94,73 95,72 91,25 95 

 ɺ ʪʦʤ ʯʠʩʣʝ:       

 - ʙʝʟ ʦʯʠʩʪʢʠ 2,64 2,65 2,77 3,7 3,79 102 

 -ʥʝʜʦʩʪʘʪʦʯʥʦ ʦʯʠʱʝʥʥʳʝ 85,1 83,75 89,4 92,02 87,46 95 

1.2 ʅʦʨʤʘʪʠʚʥʦ-ʯʠʩʪʳʭ (ʙʝʟ 

ʦʯʠʩʪʢʠ) 

2,97 2,69 2,56 2,23 2,53 113 

1.3 ʅʦʨʤʘʪʠʚʥʦ-ʦʯʠʱʝʥʥʳʭ 32,23 33,61 36,31 54,23 51,67 95 

 

ʅʘʙʣʶʜʘʝʤʘʷ ʚ ʥʘʰʝ ʚʨʝʤʷ ʟʘʩʪʨʦʡʢʘ ʪʠʧʦʚʳʤʠ ʜʦʤʘʤʠ ʩʦʟʜʘʝʪ ʦʱʫʱʝʥʠʝ ʦʜʥʦʦʙʨʘʟʠʷ 

ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʦʙʣʠʢʘ ʛʦʨʦʜʘ. ʅʘʣʠʯʠʝ ɿʅ ʨʘʟʣʠʯʥʦʛʦ ʚʠʜʘ ʚ ʞʠʣʳʭ ʢʚʘʨʪʘʣʘʭ ʧʦʟʚʦʣʷʝʪ ʩʦ-

ʟʜʘʪʴ ʚ ʥʠʭ ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʫʶ ʦʙʩʪʘʥʦʚʢʫ ʢʘʢ ʩ ʵʢʦʣʦʛʠʯʝʩʢʦʡ, ʪʘʢ ʠ ʩ ʵʩʪʝʪʠʯʝʩʢʦʡ ʪʦʯʝʢ 

ʟʨʝʥʠʷ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ɺʘʞʥʝʡʰʠʝ ʪʨʝʙʦʚʘʥʠʷ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʦʟʝʣʝʥʝʥʠʶ ï ʨʘʚʥʦʤʝʨʥʦʩʪʴ ʠ ʥʝʧʨʝʨʳʚʥʦʩʪʴ. 

ʆʩʥʦʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʩʠʩʪʝʤʳ ʦʟʝʣʝʥʝʥʠʷ ʛʦʨʦʜʘ ʷʚʣʷʶʪʩʷ ʧʘʨʢʠ, ʩʘʜʳ, ʟʝʣʝʥʳʝ ʥʘʩʘʞʜʝ-

ʥʠʷ ʞʠʣʳʭ ʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʨʘʡʦʥʦʚ, ʥʘʙʝʨʝʞʥʳʝ, ʙʫʣʴʚʘʨʳ, ʩʢʚʝʨʳ. 

ɿʝʣʝʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʫʣʫʯʰʠʪʴ ʤʠʢʨʦʢʣʠʤʘʪ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. ʉ 

ʠʭ ʧʦʤʦʱʴʶ ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʦʪʜʳʭʘ ʥʘ ʦʪʢʨʳʪʦʤ ʚʦʟʜʫʭʝ. ɿʅ 

ʧʨʝʜʦʭʨʘʥʷʶʪ ʦʪ ʯʨʝʟʤʝʨʥʦʛʦ ʧʝʨʝʛʨʝʚʘʥʠʷ ʧʦʯʚʫ, ʟʜʘʥʠʷ ʠ ʪʨʦʪʫʘʨʳ [ɹʦʙʨʝʮʦʚʘ, 2018; Par-

fenyuk et al., 2021]. 

ɿʝʣʝʥʳʝ ʥʘʩʘʞʜʝʥʠʷʠʤʝʶʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝʚ ʦʯʠʩʪʢʝ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ. ʊʘʢ, ʜʝʨʝʚʦ 

ʩʨʝʜʥʝʡ ʚʝʣʠʯʠʥʳ ʟʘ 24 ʯʘʩʘ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪ ʩʪʦʣʴʢʦ ʢʠʩʣʦʨʦʜʘ, ʩʢʦʣʴʢʦ ʥʝ ʦʙʭʦʜʠʤʦ ʜʣʷ ʜʳ-

ʭʘʥʠʷ ʪʨʸʭ ʯʝʣʦʚʝʢ. 

ʉ 1 ʤ2 ʛʘʟʦʥʘ ʠʩʧʘʨʷʝʪʩʷ ʜʦ 200 ʛ/ʯ ʚʦʜʳ, ʪʝʤ ʩʘʤʳʤ ʫʚʣʘʞʥʷʷ ʚʦʟʜʫʭ. ɻʘʟʦʥ ʟʘʜʝʨʞʠʚʘʝʪ 

ʟʘʥʦʩʠʤʫʶ ʚʝʪʨʦʤ ʧʳʣʴ ʠ ʦʙʣʘʜʘʝʪ ʬʠʪʦʥʮʠʜʥʳʤ ʜʝʡʩʪʚʠʝʤ. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚ ʦʟʝʣʝʥʝʥʠʠ 

60% ʙʣʘʛʦʫʩʪʨʘʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʦʪʚʦʜʠʪʩʷ ʧʦʜ ʛʘʟʦʥʳ. 

ʕʬʬʝʢʪʠʚʥʳʤ ʩʨʝʜʩʪʚʦʤ ʙʦʨʴʙʳ ʩ ʚʨʝʜʥʳʤʠ ʚʳʙʨʦʩʘʤʠ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʷʚ-

ʣʷʶʪʩʷ ʧʦʣʦʩʳ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʚʘʨʴʠʨʦʚʘʪʴʩʷ ʚ ʜʦʚʦʣʴʥʦ 

ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ. 

ʂʘʯʝʩʪʚʦ ʚʦʟʜʫʰʥʳʭ ʤʘʩʩ ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʘʝʪʩʷ, ʝʩʣʠ ʦʥʠ ʧʨʦʭʦʜʷʪ ʥʘʜ ʣʝʩʦʧʘʨʢʘʤʠ ʠ 

ʧʘʨʢʘʤʠ. ʂʦʣʠʯʝʩʪʚʦ ʚʟʚʝʰʝʥʥʳʭ ʧʨʠʤʝʩʝʡ ʚ ʥʠʭ ʩʥʠʞʘʝʪʩʷ ʥʘ 10ï40% [ʄʦʨʦʟʦʚʘ, ɹʘʙʫʨʠʥ, 

2013; ʇʫʛʘʯʝʚʘ ʠ ʜʨ., 2018]. 

 

ɺʳʚʦʜʳ 

1. ʅʝʦʙʭʦʜʠʤʦ ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʘʪʴ ʫʭʦʜ ʟʘ ʥʘʩʘʞʜʝʥʠʷʤʠ. ɼʣʷ ʨʘʟʚʠʪʠʷ ʵʢʦʣʦʛʠʯʝ-

ʩʢʦʡ ʢʫʣʴʪʫʨʳ ʩʨʝʜʠ ʞʠʪʝʣʝʡ ʛʦʨʦʜʦʚ ʤʦʞʥʦ ʯʝʨʝʟ ʤʘʩʩʦʚʳʝ ʩʫʙʙʦʪʥʠʢʠ ʧʨʠʦʙʱʘʪʴ ʢ ʫʭʦʜʫ 

ʟʘ ʟʝʣʝʥʳʤʠ ʥʘʩʘʞʜʝʥʠʷʤʠ ʞʠʣʳʭ ʨʘʡʦʥʦʚ, ʧʦʦʱʨʷʷ ʠʭ ʩʥʠʞʝʥʠʝʤ ʧʣʘʪʳ ʟʘ ʫʩʣʫʛʠ ɾʂʍ. 
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2. ʅʘ ʤʝʩʪʘʭ ʧʘʨʢʦʚʦʢ ʘʚʪʦʤʦʙʠʣʝʡ ʙʫʜʝʪ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʦʙʫʩʪʨʦʠʪʴ ʧʦʢʨʳʪʠʝ ʩ ʫʩʪʦʡ-

ʯʠʚʳʤ ʢ ʪʘʢʠʤ ʥʘʛʨʫʟʢʘʤ ʛʘʟʦʥʦʤ (ʵʢʦʧʘʨʢʦʚʢʠ). ʅʘ ʜʝʪʩʢʠʭ ʧʣʦʱʘʜʢʘʭ ʭʦʨʦʰʠʤ ʚʘʨʠʘʥʪʦʤ 

ʩʪʘʥʝʪ ʧʦʩʘʜʢʘ ʢʫʩʪʘʨʥʠʢʦʚ ʠ ʥʝʙʦʣʴʰʠʭ ʜʝʨʝʚʴʝʚ ʜʣʷ ʩʦʟʜʘʥʠʷ ʪʝʥʠ. ʊʨʘʚʷʥʦʡ ʧʦʢʨʦʚ ʚʤʝʩʪʦ 

ʚʩʪʨʝʯʘʝʤʦʡ ʩʝʛʦʜʥʷ ʦʯʝʥʴ ʯʘʩʪʦ ʨʝʟʠʥʦʚʦʡ ʢʨʦʰʢʠ ʙʫʜʝʪ ʥʘʤʥʦʛʦ ʧʦʣʝʟʥʝʝ ʜʣʷ ʜʝʪʝʡ. 

3. ʅʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʩʠʩʪʝʤʘʪʠʯʝʩʢʫʶ ʦʙʨʝʟʢʫ ʜʝʨʝʚʴʝʚ, ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʦʜʢʦʨʤʢʫ 

ʫʜʦʙʨʝʥʠʷʤʠ. 

4. ʋʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ɿʅ ʚ ʞʠʣʳʭ ʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʨʘʡʦʥʘʭ ʛʦʨʦʜʦʚ, ʚ ʚʠʜʝ ʧʘʨʢʦʚ, 

ʩʢʚʝʨʦʚ, ʙʫʣʴʚʘʨʦʚ ʠ ʜʨʫʛʠʭ ʪʠʧʦʚ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ, ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʶʪ ʘʥʪʨʦʧʦʛʝʥʥʫʶ 

ʥʘʛʨʫʟʢʫ. 
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ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʦʙʟʦʨ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʛʣʦʙʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʷʭ ʢʣʠʤʘʪʘ ʚ ʢʦʥʪʝʢʩʪʝ 

ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʮʠʦʥʘʣʴʥʦʡ, ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʠ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʦʩʥʦʚʝ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫ-

ʙʝʞʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʩ 1990 ʧʦ 2021 ʛʦʜʳ. ʆʙʦʩʥʦʚʘʥʘ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠ ʚʳʷʚʣʝʥ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʡ ʭʘʨʘʢʪʝʨ ʧʨʦ-

ʙʣʝʤʳ ʛʣʦʙʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʢʣʠʤʘʪʘ ʩ ʧʨʠʩʫʱʠʤʠ ʝʡ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʤʠ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ, ʪʝʭʥʠʯʝʩʢʠʤʠ, 

ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʤʠ, ʧʦʣʠʪʠʯʝʩʢʠʤʠ ʠ ʤʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʦʯʝʨʪʘʥʠʷʤʠ. ɿʘʯʘʩʪʫʶ ʚʦʟʤʦʞʥʳʝ ʨʘʟʨʫʰʠ-

ʪʝʣʴʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ ʛʣʦʙʘʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʜʣʷ ʯʝʣʦʚʝʯʝʩʪʚʘ ʠʥʪʝʨʧʨʝʪʠʨʫʶʪʩʷ ʢʘʢ ʙʦʣʝʝ ʢʘʪʘʩʪʨʦʬʠʯ-

ʥʳʝ, ʯʝʤ ʚʦʦʨʫʞʝʥʥʳʝ ʢʦʥʬʣʠʢʪʳ ʠ ʩʪʦʣʢʥʦʚʝʥʠʷ, ʧʦʩʢʦʣʴʢʫʦʥʠ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʟʥʘʯʠʪʝʣʴʥʳʤ ʩʦʮʠʘʣʴʥʳʤ, 

ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʫʱʝʨʙʘʤ. ʎʝʣʴ ʨʘʙʦʪʳ ï ʘʥʘʣʠʟ, ʦʙʦʙʱʝʥʠʝ ʠ ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ ʩʦʚʨʝʤʝʥʥʳʭ 

ʥʘʫʯʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʧʦ ʚʦʧʨʦʩʘʤ ʛʣʦʙʘʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ. ʄʝʪʦʜʳ. ʀʩʧʦʣʴʟʦʚʘʣʠʩʴ ʤʝʪʦʜʳ ʩʨʘʚʥʠ-

ʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʢʦʥʪʝʥʪ-ʘʥʘʣʠʟʘ ʚ ʢʘʯʝʩʪʚʝ ʦʜʥʦʡ ʠʟ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʬʦʨʤ ʵʢʩʧʝʨʪʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦ ʠʩʩʣʝʜʫʝ-

ʤʦʡ ʥʘʫʯʥʦʡ ʧʨʦʙʣʝʤʝ. ʈʝʟʫʣʴʪʘʪʳ. ʇʨʦʙʣʝʤʘ ʛʣʦʙʘʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʦʪʥʦʩʠʪʩʷ ʢ ʯʠʩʣʫ ʥʘʠʙʦʣʝʝ ʦʩʪ-

ʨʳʭ ʠ ʜʠʩʢʫʩʩʠʦʥʥʳʭ ʧʨʦʙʣʝʤ ʩʦʚʨʝʤʝʥʥʦʩʪʠ, ʢʘʢ ʚ ʚʦʧʨʦʩʘʭ ʧʨʠʯʠʥ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ, ʪʘʢ ʠ ʚ ʧʨʦʛʥʦʟʥʳʭ 

ʦʮʝʥʢʘʭ. ɹʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʫʢʘʟʳʚʘʝʪ ʥʘ ʫʩʠʣʝʥʠʝ ʧʘʨʥʠʢʦʚʦʛʦ ʵʬʬʝʢʪʘ ʚʩʣʝʜʩʪʚʠʝ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʜʝ-

ʷʪʝʣʴʥʦʩʪʠ, ʪʦʛʜʘ ʢʘʢ ʠʭ ʦʧʧʦʥʝʥʪʳ ʩʯʠʪʘʶʪ, ʯʪʦ ʨʦʣʴ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʬʘʢʪʦʨʘ ʚ ʜʘʥʥʦʤ ʧʨʦʮʝʩʩʝ, ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʧʨʠʨʦʜʥʳʤʠ, ʥʠʯʪʦʞʥʘ. ʂʦʥʪʝʥʪ-ʘʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʪʘʢʞʝ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʨʘʩʢʦʣ ʥʘʫʯʥʦʛʦ ʩʦʦʙ-

ʱʝʩʪʚʘ ʥʘ ʩʪʦʨʦʥʥʠʢʦʚ ʪʝʦʨʠʠ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʠ ʥʝʤʠʥʫʝʤʦʛʦ ʣʝʜʥʠʢʦʚʦʛʦ ʧʝʨʠʦʜʘ, ʩ 

ʜʨʫʛʦʡ. ʇʦʢʘʟʘʥʳ ʚʦʟʤʦʞʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʘ ʉʝ-

ʚʝʨʥʦʤ ʂʘʚʢʘʟʝ. ʉ ʫʯʝʪʦʤ ʩʦʚʨʝʤʝʥʥʳʭ ʨʝʘʣʠʡ ʩʦʚʝʨʰʝʥʥʦ ʥʝʦʙʭʦʜʠʤʦʡ ʠ ʥʘʩʫʱʥʦʡ ʟʘʜʘʯʝʡ ʚʠʜʠʪʩʷ ʚʳʨʘʙʦʪʢʘ 

ʝʜʠʥʦʡ ʤʠʨʦʚʦʡ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʚ ʫʩʣʦʚʠʷʭ ʤʝʥʷʶʱʝʛʦʩʷ ʢʣʠʤʘʪʘ, ʚʢʣʶʯʘʷ ʩʦʚʝʨ-

ʰʝʥʩʪʚʦʚʘʥʠʝ ʥʦʨʤʘʪʠʚʥʦʡ ʧʨʘʚʦʚʦʡ ʙʘʟʳ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʣʦʙʘʣʴʥʦʝ ʧʦʪʝʧʣʝʥʠʝ, ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ, ʧʘʨʥʠʢʦʚʳʡ ʵʬʬʝʢʪ, ʘʜʘʧʪʘʮʠʷ, ʤʦʜʝʣʠʨʦʚʘ-

ʥʠʝ, ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ. 
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The article presents an analytical review of the concept of global climate change in the context of ensuring national, 

international and geoecological security based on domestic and foreign sources from 1990 to 2021. The urgency is sub-

stantiated and the interdisciplinary nature of the problem of global climate change with its inherent organizational, techno-

logical, technical, regulatory, political and interstate outlines is revealed. Often, the possible destructive effects of global 

climate change for humanity are interpreted as more catastrophic than armed conflicts and clashes, since they can lead to 

significant social, environmental and economic damage. The aim of this work is to analyze, generalize and systematize 

modern scientific concepts on global climate change. Methods. Methods of comparative analysis and content analysis were 

used as one of the varieties of forms of expert analysis on the scientific problem under study. Results. The problem of 

global climate change is one of the most acute and controversial problems of our time, both in terms of the causes of cli-

mate change and in forecast estimates. Most researchers point to the strengthening of the greenhouse effect due to anthro-

pogenic activity, while their opponents believe that the role of the anthropogenic factor in this process, in comparison with 

natural ones, is negligible. Content analysis of literary sources also demonstrates the split of the scientific community into 

supporters of the theory of global warming, on the one hand, and the inevitable ice age, on the other. Possible consequenc-

es of global warming on the territory of Russia, including the North Caucasus, are shown. Taking into account modern re-

alities, the development of a unified world strategy for the development of human society in a changing climate, including 

the improvement of the regulatory legal framework, seems to be an absolutely necessary and urgent task. 

Keywords: global warming, climate change, greenhouse effect, adaptation, modeling, anthropogenic impact. 

 

ɺʚʝʜʝʥʠʝ. ʀʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ ï ʢʦʤʧʣʝʢʩʥʘʷ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʘʷ ʧʨʦʙʣʝʤʘ, ʦʭʚʘʪʳʚʘ-

ʶʱʘʷ ʵʢʦʣʦʛʠʯʝʩʢʠʝ, ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʩʦʮʠʘʣʴʥʳʝ ʘʩʧʝʢʪʳ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥʳ (ʨʝ-
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ʛʠʦʥʘ). ɼʘʥʥʘʷ ʧʨʦʙʣʝʤʘ ʥʝ ʥʦʚʘʷ: ʢʣʠʤʘʪ ʤʝʥʷʣʩʷ ʝʩʪʝʩʪʚʝʥʥʳʤ ʧʫʪʝʤ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʤʠʣʣʠ-

ʦʥʦʚ ʣʝʪ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʥʘʢʦʧʣʝʥʥʳʝʧʘʣʝʦʜʘʥʥʳʝ[6, 30 ʠ ʜʨ.]. ʇʦʣʦʞʠʪʝʣʴʥʳʝ ʘʥʦ-

ʤʘʣʠʠ ʪʝʤʧʝʨʘʪʫʨʳ, ʧʨʝʚʳʰʘʚʰʠʝ ʘʥʘʣʦʛʠʯʥʳʝ ʘʥʦʤʘʣʠʠ XX ʚ., ʙʳʣʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʠ ʚ XV 

ʚ., ʦʜʥʘʢʦ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʧʨʦʮʝʩʩʳ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʫʩʢʦʨʠʣʠʩʴ 

[10]. ʂʨʦʤʝ ʪʦʛʦ, ʩʦʚʨʝʤʝʥʥʳʝ ʨʝʘʣʠʠ ʫʢʘʟʳʚʘʶʪ ʥʘ ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʳʝ ʦʯʝʨʪʘʥʠʷ ʧʨʦʙʣʝʤʳ 

ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ï ʦʪ ʩʫʛʫʙʦ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ, ʪʝʭʥʠʯʝʩʢʠʭ ʜʦ ʥʦʨʤʘʪʠʚ-

ʥʦ-ʧʨʘʚʦʚʳʭ, ʧʦʣʠʪʠʯʝʩʢʠʭ ʠ ʤʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ.  

ʇʨʦʙʣʝʤʘ ʛʣʦʙʘʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʜʘʚʥʦ ʥʝ ʠʥʪʝʨʧʨʝʪʠʨʫʝʪʩʷ ʩʢʚʦʟʴ ʠʩʢʣʶʯʠ-

ʪʝʣʴʥʦ ʥʘʫʯʥʫʶ ʧʨʠʟʤʫ ʠ ʚʩʝ ʯʘʱʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʣʠʪʠʯʝʩʢʠʤ ʠʟʤʝʨʝʥʠʝʤ. ʂʘʢ ʧʦʣʘʛʘʶʪ 

ʥʝʢʦʪʦʨʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ, ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʚʦʟʤʦʞʥʳʝ ʨʘʟʨʫʰʠʪʝʣʴʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ ʛʣʦʙʘʣʴʥʦʛʦ 

ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʤʦʛʫʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʜʣʷ ʯʝʣʦʚʝʯʝʩʪʚʘ ʥʘʠʙʦʣʴʰʫʶ ʫʛʨʦʟʫ, ʥʝʞʝʣʠ ʚʦʦʨʫ-

ʞʝʥʥʳʝ ʢʦʥʬʣʠʢʪʳ ʠ ʩʪʦʣʢʥʦʚʝʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʘʥʦʤʘʣʠʠ ʧʦʛʦʜʳ (ʟʘʩʫʭʘ, ʥʘʚʦʜʥʝʥʠʷ, ʫʨʘʛʘʥʳ, 

ʧʦʞʘʨʳ, ʪʘʷʥʠʝ ʤʝʨʟʣʦʪʳ ʠ ʜʨ.) ʩʧʦʩʦʙʥʳ ʧʨʠʚʝʩʪʠ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʩʦʮʠʘʣʴʥʦʤʫ, ʵʢʦʣʦʛʠʯʝ-

ʩʢʦʤʫ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʤʫʫʱʝʨʙʘʤ [18].  

ʇʨʦʙʣʝʤʝ ʛʣʦʙʘʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʧʦʩʚʷʱʝʥʦ ʤʥʦʞʝʩʪʚʦ ʟʘʨʫʙʝʞʥʳʭ ʠ ʦʪʝʯʝ-

ʩʪʚʝʥʥʳʭ ʨʘʙʦʪ [11, 12, 17, 19, 30, 31, 34 ʠ ʜʨ.]. ʆʥʘ ʟʘʥʠʤʘʝʪ ʢʣʶʯʝʚʳʝ ʧʦʟʠʮʠʠ ʚ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ ʆʆʅ, ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ (ʤʝʞʜʫʥʘʨʦʜʥʳʭ, ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʭ, ʥʘʮʠʦʥʘʣʴʥʳʭ, 

ʨʝʛʠʦʥʘʣʴʥʳʭ ʠ ʜʨ.), ʘ ʪʘʢʞʝ ʚ ʧʨʦʛʨʘʤʤʘʭ ʥʘʠʙʦʣʝʝ ʚʣʠʷʪʝʣʴʥʳʭ ʠ ʘʚʪʦʨʠʪʝʪʥʳʭ ʜʠʩʢʫʩʩʠʦʥ-

ʥʳʭ ʧʣʦʱʘʜʦʢ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʠ ʨʦʩʩʠʡʩʢʦʛʦ ʫʨʦʚʥʷ. ɺ ʥʦʷʙʨʝ 2021 ʛ. ʚ ʛ. ɻʣʘʟʛʦ (ʐʦʪʣʘʥ-

ʜʠʷ) ʧʨʦʰʝʣ ʩʘʤʤʠʪ ʆʆʅ ʧʦ ʢʣʠʤʘʪʫ. ʂʦʦʨʜʠʥʘʮʠʷ ʚʦʧʨʦʩʦʚ ʛʣʦʙʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʢʣʠʤʘʪʘ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʄʝʞʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʦʡ ʛʨʫʧʧʦʡ ʵʢʩʧʝʨʪʦʚ ʧʦ ʠʟʤʝʥʝʥʠʶ ʢʣʠʤʘʪʘ (ʄɻʕʀʂ) 

ʠʣʠ Intergovernmentalpanelonclimatechange (IPCC). 

ʆʙʩʫʞʜʝʥʠʝ ʠ ʨʝʟʫʣʴʪʘʪʳ. ʇʦʜ ʠʟʤʝʥʝʥʠʝʤ ʢʣʠʤʘʪʘ ʧʦʥʠʤʘʶʪ ʢʦʣʝʙʘʥʠʷ ʢʣʠʤʘʪʘ ɿʝʤ-

ʣʠ ʚ ʮʝʣʦʤ ʣʠʙʦ ʝʝ ʨʝʛʠʦʥʦʚ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ - ʦʪ ʜʝʩʷʪʠʣʝʪʠʡ ʜʦ ʤʠʣʣʠʦʥʦʚ ʣʝʪ, ʢʦʪʦʨʳʝ 

ʚʳʨʘʞʘʶʪʩʷ ʚ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳʭ ʦʪʢʣʦʥʝʥʠʷʭ ʧʘʨʘʤʝʪʨʦʚ ʧʦʛʦʜʳ ʦʪ ʤʥʦʛʦʣʝʪʥʠʭ 

ʟʥʘʯʝʥʠʡ [9]. 

ɺʧʝʨʚʳʝ ʦ ʧʨʦʙʣʝʤʝ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷ ʠ ʧʘʨʥʠʢʦʚʦʤ ʵʬʬʝʢʪʝʟʘʛʦʚʦʨʠʣʠ ʚ 1960-ʭ 

ʛʦʜʘʭ, ʘ ʥʘ ʫʨʦʚʥʝ ʆʆʅ ʚʦʧʨʦʩ ʦʙ ʠʟʤʝʥʝʥʠʠ ʢʣʠʤʘʪʘ ʙʳʣ ʨʘʩʩʤʦʪʨʝʥ ʚ 1980 ʛ. [10], ʯʪʦ, ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʪʘʣʦ ʦʪʧʨʘʚʥʦʡ ʪʦʯʢʦʡ ʜʣʷ ʧʨʦʜʦʣʞʘʶʱʠʭʩʷ ʧʦ ʩʝʡ ʜʝʥʴ ʥʘʫʯʥʳʭ ʜʠʩʢʫʩʩʠʡ, ʩ 

ʚʳʜʚʠʞʝʥʠʝʤ ʠ ʚʟʘʠʤʥʳʤ ʦʧʨʦʚʝʨʞʝʥʠʝʤ ʪʝʦʨʠʡ ʠ ʛʠʧʦʪʝʟ.   

ʇʦ ʥʝʢʦʪʦʨʳʤ ʜʘʥʥʳʤ ʧʝʨʚʳʝ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʟʘʤʝʨʳ ʧʨʠʟʝʤʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫ-

ʭʘ ʙʳʣʠ ʧʨʦʠʟʚʝʜʝʥʳ ʚ 1980 ʛ. [3]. ʉ ʪʦʛʦ ʚʨʝʤʝʥʠ ʥʘ ɿʝʤʣʝ ʦʪʤʝʯʘʝʪʩʷ ʥʝʫʢʣʦʥʥʳʡ ʨʦʩʪ ʪʝʤ-

ʧʝʨʘʪʫʨʳ. ʇʦ ʜʘʥʥʳʤ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʘʛʝʥʪʩʪʚʘ ʉʐɸ ʧʦ ʘʵʨʦʥʘʚʪʠʢʝ ʠ ʠʩʩʣʝʜʦʚʘʥʠʶ ʢʦʩʤʠ-

ʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʟʘ ʩʪʦʣʝʪʥʠʡ ʧʝʨʠʦʜ ʪʝʤʧʝʨʘʪʫʨʘ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 0,8 ʛʨʘʜʫʩʘ. ʇʨʠʯʝʤ 

ʪʝʤʧʳ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷ ʚ ʩʝʚʝʨʥʳʭ ʰʠʨʦʪʘʭ ʦʧʝʨʝʞʘʶʪ ʩʨʝʜʥʝʤʠʨʦʚʳʝ ʚ 2 ʨʘʟʘ [21]. ɿʘ 

ʩʯʝʪ ʫʩʢʦʨʝʥʥʳʭ ʪʝʤʧʦʚ ʧʦʪʝʧʣʝʥʠʷ ɸʨʢʪʠʯʝʩʢʠʡ ʨʝʛʠʦʥ ʧʦʟʚʦʣʷʝʪ ʤʠʨʦʚʦʤʫ ʩʦʦʙʱʝʩʪʚʫ ʚ 

ʥʝʢʦʪʦʨʦʤ ʩʤʳʩʣʝ ʧʨʝʜʚʠʜʝʪʴ ʚʦʟʤʦʞʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷ, ʩ ʢʦʪʦʨʳʤʠ 

ʯʝʣʦʚʝʯʝʩʪʚʦ ʤʦʞʝʪ ʩʪʦʣʢʥʫʪʴʩʷ ʚ ʙʫʜʫʱʝʤ, ʦʩʦʟʥʘʪʴ ʠʭ ʛʣʫʙʠʥʫ ʠ ʧʝʨʝʦʩʤʳʩʣʠʪʴ ʩʚʦʠ ʚʟʛʣʷ-

ʜʳ, ʮʝʥʥʦʩʪʠ ʠ ʜʝʡʩʪʚʠʷ. 

ɺ ʛʣʦʙʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʷʭ ʢʣʠʤʘʪʘ ʟʘ ʧʦʩʣʝʜʥʠʝ 140 ʣʝʪ ʥʘ ʬʦʥʝ ʩʣʦʞʠʚʰʝʛʦʩʷ ʪʨʝʥʜʘ 

ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʮʠʢʣʠʯʥʦʩʪʴ, ʩʢʘʯʢʠ ʠ ʧʘʫʟʳ [13].ʉʦʚʨʝʤʝʥʥʳʝ ʤʦʜʝʣʴʥʳʝ ʨʘʩʯʝʪʳ ʛʣʦʙʘʣʴ-

ʥʳʭ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʠ ʤʦʜʠʬʠʢʘʮʠʡ ʮʠʢʣʦʚ ʫʛʣʝʨʦʜʘ ʚʳʷʚʠʣʠ ʠʭ 

ʩʫʱʝʩʪʚʝʥʥʳʝ ʦʪʣʠʯʠʷ ʦʪ ʘʥʘʣʦʛʠʯʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʧʨʝʜʳʜʫʱʠʝ ʩʪʦʣʝʪʠʷ ʠ ʪʳʩʷʯʝʣʝʪʠʷ, ʯʪʦ 

ʘʚʪʦʨʳ ʩʚʷʟʳʚʘʶʪ ʩ ʚʦʟʨʦʩʰʝʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʦʡ ʥʘ ʧʨʠʨʦʜʥʳʝ ʛʝʦʩʠʩʪʝʤʳ [16]. 

ʉʦʛʣʘʩʥʦ ʇʘʨʠʞʩʢʦʤʫ ʩʦʛʣʘʰʝʥʠʶ ʧʦ ʢʣʠʤʘʪʫ 2016 ʛ., ʯʪʦʙʳ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦ ʠʟʙʝʞʘʪʴ 

ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʭ ʧʦʩʣʝʜʩʪʚʠʡ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷ, ʯʝʣʦʚʝʯʝʩʪʚʫ ʥʫʞʥʦ ʦʛʨʘʥʠʯʠʪʴ ʨʦʩʪ 

ʩʨʝʜʥʝʤʠʨʦʚʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʠʤʝʥʥʦ ʧʨʝʜʝʣʦʤ ʚ 1,5  ʉ ʦʪʥʦʩʠʪʝʣʴʥʦ 1850ï1900 ʛʦʜʦʚ. ʅʘ ʩʝ-

ʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʛʣʦʙʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʜʥʷʣʘʩʴ ʧʨʠʤʝʨʥʦ ʥʘ 1,1  ʉ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʦʠʥ-

ʜʫʩʪʨʠʘʣʴʥʦʡ ʵʧʦʭʦʡ(ʨʠʩ.1).ʆʩʥʦʚʥʳʝ ʪʝʥʜʝʥʮʠʠ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ 
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ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʦʙʱʝʤʠʨʦʚʳʤ: ʜʦ 1940-ʭ ʛʦʜʦʚ ʥʘʙʣʶʜʘʣʩʷ ʨʦʩʪ ʩʨʝʜʥʝʡ ʪʝʤʧʝʨʘʪʫʨʳ, ʟʘʪʝʤ 

ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʧʦʭʦʣʦʜʘʥʠʝ ʜʦ ʥʘʯʘʣʘ 1970-ʭ ʠ ʙʳʩʪʨʳʡ ʧʦʜʲʝʤ ʚ ʢʦʥʮʝ ʍʍ-ʥʘʯʘʣʝ ʍʍI ʚʚ.[6]. 

ʆʜʥʘʢʦ ʚ ʈʦʩʩʠʠ, ʢʘʢ ʚ ʩʝʚʝʨʥʦʡ ʩʪʨʘʥʝ, ʧʦʪʝʧʣʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʟʥʘʯʠʪʝʣʴʥʦ ʙʳʩʪʨʝʝ, ʯʝʤ ʥʘ 

ɿʝʤʣʝ ʚ ʮʝʣʦʤ. ɿʘ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʩʢʦʨʦʩʪʴ ʧʦʚʳʰʝʥʠʷ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ 

ʚʦʟʜʫʭʘ ʚ ʮʝʣʦʤ ʚ ʈʦʩʩʠʠ ʧʨʝʚʳʰʘʣʘ ʦʙʱʝʧʣʘʥʝʪʘʨʥʳʝ ʟʥʘʯʝʥʠʷ ʚ 2 ʨʘʟʘ[17].ʇʨʠ ʵʪʦʤ ʟʘ ʚʩʶ 

ʠʩʪʦʨʠʶ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʩʘʤʳʤ ʪʝʧʣʳʤ ʚ ʈʦʩʩʠʠ ʦʢʘʟʘʣʩʷ 2020 ʛ. [7]. ʅʘ ʉʝ-

ʚʝʨʥʦʤ ʂʘʚʢʘʟʝ ʩ 1960-ʭ ʛʦʜʦʚ ʦʪʤʝʯʘʝʪʩʷ ʫʩʪʦʡʯʠʚʘʷ ʪʝʥʜʝʥʮʠʷ ʨʦʩʪʘ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʪʝʤʧʝ-

ʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʥʘ 0,01 ↔ʉ[1].   

 

 
ʈʠʩ.1. ɻʨʘʬʠʢ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ ɿʝʤʣʠ ʠ ʩʦʜʝʨʞʘʥʠʷ ʉʆ2 ʚ ʘʪʤʦʩʬʝʨʝ. 

 

ɸʥʘʣʠʟ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʛʣʦʙʘʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʩʚʠ-

ʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʝʛʦ ʩʝʟʦʥʥʳʭ ʦʩʦʙʝʥʥʦʩʪʷʭ ʚ ʨʘʟʥʳʝ ʛʦʜʳ[12, 29]. ʊʘʢ, ʚ 1870-ʝ ï ʥʘʯʘʣʝ 1890-ʭ 

ʛʦʜʦʚ ʧʦʪʝʧʣʝʥʠʝ ʠʤʝʣʦ ʟʠʤʥʝ-ʚʝʩʝʥʥʠʡ ʭʘʨʘʢʪʝʨ, ʘ ʚ 1920-ʝ - ʥʘʯʘʣʝ 1940-ʭ ï ʣʝʪʥʝ-ʦʩʝʥʥʠʡ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʦʪʝʧʣʝʥʠʝ ʚʥʦʚʴ ʩʪʘʣʦ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʤ ʚ ʣʝʪʥʝ-ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ [14].  

ɺ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ ʧʦʪʝʨʠ ʦʪ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʢʨʘʡʥʝ ʥʝʦʜʥʦʟʥʘʯʥʳ. ɺ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝ-

ʧʝʥʠ ʥʝʛʘʪʠʚʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʦʪʨʘʞʘʶʪʩʷ ʥʘ ʤʘʣʳʭ ʦʩʪʨʦʚʥʳʭ ʛʦʩʫʜʘʨʩʪʚʘʭ, ʘ ʪʘʢʞʝ ʛʦʩʫʜʘʨ-

ʩʪʚʘʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʥʠʟʢʠʭ ʰʠʨʦʪʘʭ, ʚʢʣʶʯʘʷ ɸʬʨʠʢʫ, ɸʟʠʶ ʠ ʎʝʥʪʨʘʣʴʥʫʶ ɸʤʝʨʠʢʫ 

[20]. 

ʅʘ ʬʦʥʝ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷ ʧʨʦʠʩʭʦʜʷʪ ʠ ʘʥʦʤʘʣʴʥʳʝ ʧʨʦʮʝʩʩʳ. ɺ ʧʝʨʠʦʜ 2012-

2017 ʛʛ. ʚ ʈʦʩʩʠʠ ʯʠʩʣʦ ʘʥʦʤʘʣʴʥʳʭ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ ʧʨʝʚʳʩʠʣʦ ʧʦʯʪʠ ʚ ʪʨʠ ʨʘʟʘ 

ʘʥʘʣʦʛʠʯʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʟʘ ʧʝʨʠʦʜ 1998-2002 ʛʛ., ʘ ʚ 2017 ʛ. ʠʭ ʯʘʩʪʦʪʘ ʫʚʝʣʠʯʠʣʘʩʴ ʧʦʯʪʠ ʚ 4 

ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2000 ʛ. [32].  

ɺ ʮʝʣʷʭ ʦʙʦʩʥʦʚʘʥʠʷ ʥʘʫʯʥʳʭ ʪʝʦʨʠʡ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʠʩʧʦʣʴ-

ʟʫʶʪ ʢʦʤʧʣʝʢʩ ʤʝʪʦʜʦʚ, ʧʦʜʭʦʜʦʚ ʠ ʦʙʨʘʱʘʶʪʩʷ ʢ ʠʩʪʦʨʠʯʝʩʢʠʤ ʣʝʪʦʧʠʩʷʤ ʠ ʭʨʦʥʠʢʘʤ; ʤʝ-

ʪʝʦʨʦʣʦʛʠʯʝʩʢʠʤ ʥʘʙʣʶʜʝʥʠʷʤ ʠ ʜʘʥʥʳʤ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ, ʚ ʯʘʩʪʥʦʩʪʠ, 
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ʜʘʥʥʳʤ ʦ ʧʣʦʱʘʜʷʭ ʣʴʜʦʚ, ʚʢʣʶʯʘʷ ʜʨʝʚʥʠʝ ʣʴʜʳ ɸʨʢʪʠʢʠ ʠ ɸʥʪʘʨʢʪʠʜʳ, ʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦ-

ʢʨʦʚʘ; ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʤ ʠ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʤ ʩʚʝʜʝʥʠʷʤ; ʥʘʙʣʶʜʝʥʠʷʤ ʟʘ ʠʟʤʝʥʝʥʠʝʤ ʩʢʦʨʦ-

ʩʪʠ ʪʘʷʥʠʷ ʣʝʜʥʠʢʦʚ ʠ ʚʝʯʥʦʡ ʤʝʨʟʣʦʪʳ; ʤʦʨʩʢʠʤʠ ʪʝʯʝʥʠʷʤʠ ɿʝʤʣʠ, ʭʠʤʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ 

ʘʪʤʦʩʬʝʨʳ ʠ ʦʢʝʘʥʘ ʠ ʤʥʦʛʠʤ ʜʨʫʛʠʤ ʠʟʤʝʨʝʥʠʷʤ.   

ɺ ʯʠʩʣʝ ʢʨʫʧʥʝʡʰʠʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʧʨʦʛʨʘʤʤ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷʭ ʚ ʦʙʣʘʩʪʠ ʢʣʠʤʘʪʘ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ (ʂʦʥʶʯʢʦ, 2017):  

ü ɺʩʝʤʠʨʥʫʶ ʧʨʦʛʨʘʤʤʫ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʣʠʤʘʪʘ (ɺʇʀʂ ʠʣʠ WCRP); 

ü ʄʝʞʜʫʥʘʨʦʜʥʫʶ ʧʨʦʛʨʘʤʤʫ ʠʩʩʣʝʜʦʚʘʥʠʡ ʛʝʦʩʬʝʨʳ ʠ ʙʠʦʩʬʝʨʳ IGBP; 

ü ʄʝʞʜʫʥʘʨʦʜʥʫʶ ʧʨʦʛʨʘʤʤʫ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʦʣʠ ʯʝʣʦʚʝʢʘ ʚ ʛʣʦʙʘʣʴʥʦʤ ʠʟʤʝʥʝʥʠʠ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ IHDP; 

ü ʄʝʞʜʫʥʘʨʦʜʥʫʶ ʧʨʦʛʨʘʤʤʫ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ DIVERSITAS; 

ü ʇʘʨʪʥʝʨʩʪʚʦ ʚ ʦʙʣʘʩʪʠ ʥʘʫʢ ʦ ɿʝʤʣʝ ESSP, ʚ ʯʘʩʪʥʦʩʪʠ, ʀʥʠʮʠʘʪʠʚʘ ʧʘʨʪʥʝʨʩʪʚʘ ʚ ʦʙ-

ʣʘʩʪʠ ʥʘʫʢ ʦ ɿʝʤʣʝ ʚ ʉʝʚʝʨʥʦʡ ɽʚʨʘʟʠʠ NEESPI ʠ ʜʨ.  

ʅʝʢʦʪʦʨʳʝ ʤʝʭʘʥʠʟʤʳ ʩʦʚʨʝʤʝʥʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ (ʘʥʪʨʦʧʦʛʝʥʥʳʡ ʵʬʬʝʢʪ 

ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ, ʫʚʝʣʠʯʝʥʠʝ ʧʦʪʦʢʘ ʧʨʠʭʦʜʷʱʝʡ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ, ʫʤʝʥʴʰʝʥʠʝ ʚʫʣʢʘʥʠ-

ʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʚʥʫʪʨʝʥʥʷʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʠ ʠʟʤʝʥʝʥʠʷ ʚ ʮʠʨʢʫʣʷ-

ʮʠʠ ʘʪʤʦʩʬʝʨʳ ʠ ʦʢʝʘʥʘ) ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʦʙʱʝʧʨʠʟʥʘʥʥʳʤʠ[6]. ʆʥʠ ʧʨʦʷʚʣʷʶʪʩʷ ʢʘʢ ʥʘ ʛʣʦ-

ʙʘʣʴʥʦʤ, ʪʘʢ ʠ ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʣʠʙʦ ʚ ʩʦʯʝʪʘʥʠʠ ʜʨʫʛ ʩ ʜʨʫʛʦʤ.  

ɺ ʮʝʣʷʭ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʝʚʝʥʪʠʚʥʳʭ ʤʝʨ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʨʝʜʦʪʚʨʘʱʝ-

ʥʠʝ ʣʠʙʦ ʩʤʷʛʯʝʥʠʝ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʭ ʧʨʠʨʦʜʥʳʭ, ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʩʣʝʜʩʪʚʠʡ ʜʘʣʴʥʝʡʰʝʛʦ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷ ʢʣʠʤʘʪʘ, ʥʝʦʙʭʦʜʠʤʦ ʚʳ-

ʚʠʪʴ ʠʭ ʧʨʠʯʠʥʳ.  

ɸʥʘʣʠʟ ʙʦʣʴʰʦʛʦ ʤʘʩʩʠʚʘ ʩʦʚʨʝʤʝʥʥʳʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʧʫʙʣʠʢʘʮʠʡ ʚ ʦʙʣʘ-

ʩʪʠ ʛʣʦʙʘʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʨʘʩʭʦʞʜʝʥʠʷ ʚ ʤʥʝʥʠʷʭ ʠʩ-

ʩʣʝʜʦʚʘʪʝʣʝʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʠʯʠʥ, ʦʙʫʩʣʦʚʣʠʚʘʶʱʠʭ ʵʪʠ ʠʟʤʝʥʝʥʠʷ. ʆʜʥʠ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʧʦ-

ʣʘʛʘʶʪ, ʯʪʦ ʜʦʤʠʥʠʨʫʶʱʘʷ ʨʦʣʴ ʚ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʷʭ ʧʨʠʥʘʜʣʝʞʠʪ ʘʥʪʨʦʧʦʛʝʥʥʦʤʫ 

ʬʘʢʪʦʨʫ, ʢʘʢ ʢʘʪʘʣʠʟʘʪʦʨʫ ʧʘʨʥʠʢʦʚʦʛʦ ʵʬʬʝʢʪʘ [7, 10, 18, 19, 29, 39 ʠ ʜʨ.].ɿʘ ʧʦʩʣʝʜʥʠʝ ʪʨʠ 

ʜʝʩʷʪʠʣʝʪʠʷ ʄʝʞʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʦʡ ʛʨʫʧʧʦʡ ʵʢʩʧʝʨʪʦʚ ʧʦ ʠʟʤʝʥʝʥʠʶ ʢʣʠʤʘʪʘ ʦʧʫʙʣʠʢʦʚʘʥʦ 

ʧʷʪʴ ʦʮʝʥʦʯʥʳʭ ʜʦʢʣʘʜʦʚ, ʩʠʩʪʝʤʘʪʠʟʠʨʫʶʱʠʭ ʨʝʟʫʣʴʪʘʪʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʥʘʮʠʦʥʘʣʴʥʳʭ 

ʥʘʙʣʶʜʝʥʠʡ ʧʦ ʠʟʤʝʥʝʥʠʶ ʢʣʠʤʘʪʘ. ɺ ʧʝʨʚʦʤ ʜʦʢʣʘʜʝ ʚʣʠʷʥʠʝ ʯʝʣʦʚʝʢʘ ʥʘ ʢʣʠʤʘʪ ʦʮʝʥʠʚʘ-

ʣʦʩʴ ʢʘʢ ʚʝʨʦʷʪʥʦʝ, ʚ ʩʣʝʜʫʶʱʝʤ ï ʙʦʣʝʝ ʯʝʤ ʚʝʨʦʷʪʥʦʝ, ʚ ʧʦʩʣʝʜʥʝʤ ï ʥʝʩʦʤʥʝʥʥʦ ʩʚʷʟʘʥʥʦʝ 

ʩ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʯʝʣʦʚʝʢʘ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʥʝʢʦʪʦʨʳʝ ʫʯʝʥʳʝ ʦʧʨʦʚʝʨʛʘʶʪ ʛʠʧʦʪʝʟʫ ʧʘʨʥʠʢʦʚʦʛʦ ʵʬʬʝʢʪʘ, ʦʙʦʩʥʦʚʳ-

ʚʘʷ ʩʚʦʠ ʚʦʟʟʨʝʥʠʷ ʪʝʤ, ʯʪʦ ʜʘʥʥʘʷ ʛʠʧʦʪʝʟʘ ʥʝ ʥʘʰʣʘ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʥʠ ʧʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ 

ʟʘʢʦʥʘʤ, ʥʠ ʧʦ ʟʘʢʦʥʘʤ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʬʠʟʠʢʠ ʠ ʫʢʘʟʳʚʘʷ ʥʘ ʦʪʩʫʪʩʪʚʠʝ ʝʝ ʩʚʷʟʠ ʩ ʠʟʤʝʥʝʥʠʝʤ 

ʢʣʠʤʘʪʘ ɿʝʤʣʠ [31].  

ʉʪʦʨʦʥʥʠʢʠ ʜʨʫʛʦʡ ʪʝʦʨʠʠ ʧʨʠʯʠʥʫ ʛʣʦʙʘʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʚʠʜʷʪ ʚ ʩʘʤʠʭ ʧʨʠ-

ʨʦʜʥʳʭ ʧʨʦʮʝʩʩʘʭ ʠ ʷʚʣʝʥʠʷʭ. ʆʥʠ ʩʯʠʪʘʶʪ, ʯʪʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʦʙʲʝʢʪʠʚʥʦ ʠʩʩʣʝʜʦʚʘʥʳ ʥʝ ʚʳʭʦʜʷ ʟʘ ʨʘʤʢʠ ʪʝʦʨʠʠ 

ʧʘʨʥʠʢʦʚʦʛʦ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷ ʠʚʝʜʫʪ ʚ ʪʫʧʠʢ [2, 8, 22, 24, 26, 35 ʠ ʜʨ.]. ʉʫʱʝʩʪʚʝʥʥʘʷ 

ʢʣʠʤʘʪʦʨʝʛʫʣʠʨʫʶʱʘʷ ʨʦʣʴ ʠʤʠ ʦʪʚʦʜʠʪʩʷ ʝʩʪʝʩʪʚʝʥʥʳʤ ʬʘʢʪʦʨʘʤ. 

ɼʨʫʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʚ ʦʙʣʘʩʪʠ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʧʨʠʯʠʥʫ ʛʣʦʙʘʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠʷ 

ʢʣʠʤʘʪʘ ʚʠʜʷʪ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʢʦʤʧʣʝʢʩʘ ʬʘʢʪʦʨʦʚ, ʚʢʣʶʯʘʶʱʠʭ ʢʘʢ ʧʨʠʨʦʜʥʳʝ ʷʚʣʝʥʠʷ ʠ 

ʧʨʦʮʝʩʩʳ, ʪʘʢ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʬʘʢʪʦʨʳ, ʦʙʫʩʣʦʚʣʠʚʘʶʱʠʝ ʵʤʠʩʩʠʶ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ [6, 9 ʠ 

ʜʨ.]. ɼʘʥʥʘʷ ʧʨʠʯʠʥʘ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʙʦʣʝʝ ʚʝʨʦʷʪʥʘʷ ʚ ʢʦʥʪʝʢʩʪʝ ʧʦʥʠʤʘʥʠʷ ʩʠʩʪʝʤʥʦʛʦ 

ʫʩʪʨʦʡʩʪʚʘ ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʠ ʤʠʨʘ ʚ ʮʝʣʦʤ.   

ʅʝʢʦʪʦʨʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʫʙʝʞʜʝʥʳ ʚ ʦʪʩʫʪʩʪʚʠʠ ʥʝʦʧʨʦʚʝʨʞʠʤʳʭ ʜʦʢʘʟʘʪʝʣʴʩʪʚ, ʫʢʘ-

ʟʳʚʘʶʱʠʭ ʥʘ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʝ ʩʚʷʟʠ ʩʦʚʨʝʤʝʥʥʳʭ ʛʣʦʙʘʣʴʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝ-

ʥʠʡ [13]. 
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ɻʣʦʙʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʚ ʢʦʥʪʝʢʩʪʝ ʦʪʨʘʞʝʥʠʷ ʠʭ ʧʦʩʣʝʜʩʪʚʠʡ ʥʘ ʤʠʨʦʚʦʡ ʵʢʦ-

ʥʦʤʠʢʝ ʤʦʞʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʤʘʩʰʪʘʙʥʦʡ ʧʨʠʨʦʜʥʦʡ ʦʧʘʩʥʦʩʪʠ. ɺ ʧʦʩʣʝʜʥʠʝ 

ʜʝʩʷʪʠʣʝʪʠʷ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʠ ʚ ʮʝʣʦʤ ʚ ʤʠʨʝ ʫʯʘʩʪʠʣʠʩʴ ʢʘʪʘʩʪʨʦʬʳ ʧʨʠʨʦʜʥʦʛʦ ʠ ʪʝʭʥʦʛʝʥ-

ʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʘ ʚʤʝʩʪʝ ʩ ʪʝʤ ʠ ʚʦʟʨʦʩʣʠ ʤʘʩʰʪʘʙʳ ʫʱʝʨʙʘ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʠʤʠ. ɻʣʦʙʘʣʴʥʦʝ 

ʧʦʪʝʧʣʝʥʠʝ ʤʦʞʝʪ ʩʫʱʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʦʪʨʘʟʠʪʴʩʷ ʥʘ ʩʧʝʮʠʬʠʢʝ ʦʧʘʩʥʳʭ ʧʨʠʨʦʜʥʳʭ ʷʚʣʝ-

ʥʠʡ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʵʢʟʦʛʝʥʥʳʭ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʝʦʢʨʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʀʟ-

ʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʪʘʢʞʝ ʤʦʛʫʪ ʚʥʝʩʪʠ ʟʥʘʯʠʪʝʣʴʥʳʝ, ʧʦʨʦʡ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʳʝ ʢʦʨʨʝʢʪʠʚʳ, ʚʦ 

ʤʥʦʛʠʝ ʦʪʨʘʩʣʠ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ [3].   

ʆʩʦʙʦ ʦʱʫʪʠʤʦ ʚʦʟʜʝʡʩʪʚʠʝ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷ ʢʣʠʤʘʪʘ ʥʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ 

ʧʨʦʠʟʚʦʜʩʪʚʦ [34]. ɼʘʞʝ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ ʚ ʩʪʦʨʦʥʫ ʝʛʦ ʧʦʪʝʧʣʝʥʠʷ ʤʦʞʝʪ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʦʩʪʫ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʚ ʩʪʨʘʥʘʭ ʚʳʩʦʢʠʭ ʰʠʨʦʪʠ ʥʝʛʘ-

ʪʠʚʥʦ ʦʪʨʘʟʠʪʴʩʷ ʥʘ ʫʨʦʞʘʡʥʦʩʪʠ ʩʪʨʘʥ ʥʠʟʢʠʭ ʰʠʨʦʪ ʚʩʣʝʜʩʪʚʠʝ ʠʟʤʝʥʝʥʠʷ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ 

ʨʝʞʠʤʘ. ɿʥʘʯʠʪʝʣʴʥʦʝ ʧʦʪʝʧʣʝʥʠʝ ʫʞʝ ʩʢʘʞʝʪʩʷ ʥʘ ʚʩʝʭ ʩʪʨʘʥʘʭ: ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʜʦ 

1Áʉ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʘʜʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ ʧʰʝʥʠʮʳ, ʨʠʩʘ ʠ ʢʫʢʫʨʫʟʳ ʥʘ 10% [20]. 

ʀʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ ʚ ʨʘʟʥʳʭ ʯʘʩʪʷʭ ʤʠʨʘʭ ʧʦʨʦʜʠʣʦ ʨʷʜ ʵʢʟʠʩʪʝʥʮʠʘʣʴʥʳʭ ʫʛʨʦʟ, ʚʢʣʶ-

ʯʘʷ ʧʦʚʳʰʝʥʠʝ ʛʣʦʙʘʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨ, ʪʘʷʥʠʝ ʣʝʜʥʠʢʦʚ ʠ ʧʦʣʷʨʥʳʭ ʣʝʜʷʥʳʭ ʰʘʧʦʢ, ʧʦʚʳʰʝ-

ʥʠʝ ʫʨʦʚʥʷ ʤʦʨʷ, ʩʦʢʨʘʱʝʥʠʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ, ʵʢʩʪʨʝʤʘʣʴʥʳʝ ʧʦʛʦʜʥʳʝ ʷʚʣʝʥʠʷ ʠ ʚʩʧʳʰʢʠ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ [29]. 

ʋʚʝʣʠʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʚ ʘʪʤʦʩʬʝʨʝ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ 

ʥʝʠʟʙʝʞʥʦ ʩʦʧʨʷʞʝʥʳ ʩ ʠʟʤʝʥʝʥʠʝʤ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʞʠʚʦʪʥʦʛʦ ʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʠʨʘ ʠ 

ʚ ʮʝʣʦʤ ʥʝʛʘʪʠʚʥʦ ʦʪʨʘʞʘʶʪʩʷ ʥʘ ʙʠʦʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʥʘʟʝʤʥʳʭ ʵʢʦʩʠʩʪʝʤ [12]. 

ɺ ʛʦʨʥʳʭ ʨʝʛʠʦʥʘʭ ʧʨʦʙʣʝʤʘ ʛʣʦʙʘʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘʧʨʠʦʙʨʝʪʘʝʪ ʨʷʜ ʦʩʦʙʳʭ 

ʦʯʝʨʪʘʥʠʡ. ɺ ʯʘʩʪʥʦʩʪʠ, ʦʥʘ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʚʠʜʝ ʥʝʜʦʩʪʘʪʢʘ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 

ʩʥʝʛʘ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʪʨʘʩʩ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʛʦʨʥʦʣʳʞʥʳʝ ʢʫʨʦʨʪʳ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʪʨʘʥ ʤʠʨʘ 

ʚʳʥʫʞʜʝʥʳ ʧʨʠʙʝʛʘʪʴ ʢ ʧʨʦʠʟʚʦʜʩʪʚʫ ʩʥʝʛʘ ʠ ʦʩʥʝʞʝʥʠʶ ʛʦʨʥʦʣʳʞʥʳʭ ʩʢʣʦʥʦʚ [23]. 

ʅʘ ʉʝʚʝʨʥʦʤ ʂʘʚʢʘʟʝ ʧʦʚʩʝʤʝʩʪʥʦ ʦʪʤʝʯʘʝʪʩʷ ʩʦʢʨʘʱʝʥʠʝ ʧʣʦʱʘʜʝʡ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʣʝ-

ʜʝʥʝʥʠʷ, ʯʪʦ ʚ ʨʷʜʝ ʨʘʙʦʪ ʠʥʪʝʨʧʨʝʪʠʨʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʦʪʚʝʪʥʦʡ ʨʝʘʢʮʠʠ ʥʘ ʢʦʣʝʙʘʥʠʷ ʢʣʠʤʘ-

ʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ[15, 32]. ʇʦ ʥʝʢʦʪʦʨʳʤ ʦʮʝʥʢʘʤ ʩʦʚʨʝʤʝʥʥʦʝ ʦʣʝʜʝʥʝʥʠʝ ʎʝʥʪʨʘʣʴʥʦʛʦ ʂʘʚ-

ʢʘʟʘ ʩʦʢʨʘʪʠʣʦʩʴ ʥʘ 26 % [1], ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʜʨʫʛʠʤʠ ʬʘʢʪʦʨʘʤʠ (ʠʟʤʝ-

ʥʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ, ʨʝʞʠʤʘ ʦʩʘʜʢʦʚ ʠ ʜʨ.) ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʘʢʪʠʚʠʟʘʮʠʶ ʩʝʣʝʚʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘ 

ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʇʦ ʦʮʝʥʢʘʤ ʵʢʩʧʝʨʪʦʚ, ʜʘʥʥʘʷ ʪʝʥʜʝʥʮʠʷ ʩʦʭʨʘʥʠʪʩʷ ʠ ʚ ʙʫʜʫʱʝʤ ʧʦ ʚʩʝʤʫ 

ʂʘʚʢʘʟʩʢʦʤʫ ʨʝʛʠʦʥʫ. ʇʨʠ ʵʪʦʤ ʥʘʠʭʫʜʰʫʶ ʫʯʘʩʪʴ (ʚ ʧʣʘʥʝ ʩʦʢʨʘʱʝʥʠʷ ʦʣʝʜʝʥʝʥʠʷ ʠ ʫʚʝʣʠ-

ʯʝʥʠʷ ʩʪʦʢʘ ʨʝʢ) ʧʨʝʜʨʝʢʘʶʪ ʜʣʷ ʟʘʧʘʜʥʳʭ ʠ ʚʦʩʪʦʯʥʳʭ ʯʘʩʪʝʡ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ [15].  

ʇʦ ʥʝʢʦʪʦʨʳʤ ʦʮʝʥʢʘʤ [26], ʜʘʣʴʥʝʡʰʝʝ ʧʦʚʳʰʝʥʠʝ ʛʣʦʙʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʠʟʝʤʥʦ-

ʛʦ ʩʣʦʷ ʚʦʟʜʫʭʘ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʝʦʜʥʦʟʥʘʯʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ ʥʘ ʥʘʮʠʦʥʘʣʴʥʦʤ, ʨʝʛʠʦʥʘʣʴ-

ʥʦʤ ʠ ʣʦʢʘʣʴʥʦʤ ʫʨʦʚʥʷʭ. ɺ ʯʘʩʪʥʦʩʪʠ, ʵʪʦ ʧʨʦʷʚʠʪʩʷ ʥʘ ʫʚʝʣʠʯʝʥʠʠ ʥʝʨʘʚʝʥʩʪʚʘ ʚ ʜʦʭʦʜʘʭ ʥʝ 

ʪʦʣʴʢʦ ʤʝʞʜʫ ʩʪʨʘʥʘʤʠ, ʥʦ ʠ ʚʥʫʪʨʠ ʦʜʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ, ʘ ʪʘʢʞʝ ʧʨʠʚʝʜʝʪ ʢ ʝʱʝ ʙʦʣʴʰʝʤʫ 

ʨʘʟʨʳʚʫ ʤʝʞʜʫ ʨʘʟʚʠʪʳʤʠ ʠ ʨʘʟʚʠʚʘʶʱʠʤʠʩʷ ʩʪʨʘʥʘʤʠ [20]. 

ɹʦʣʴʰʠʥʩʪʚʦ ʩʦʚʨʝʤʝʥʥʳʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʚ ʦʙʣʘʩʪʠ ʠʟʤʝ-

ʥʝʥʠʷ ʢʣʠʤʘʪʘ ʧʦʜʯʝʨʢʠʚʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʛʣʦʙʘʣʴʥʳʭ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʢʣʠʤʘʪʠ-

ʯʝʩʢʠʭ ʤʦʜʝʣʝʡ, ʧʦʟʚʦʣʷʶʱʠʝ çʩʧʨʦʝʢʪʠʨʦʚʘʪʴè ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʙʫʜʫʱʠʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ 

ʫʩʣʦʚʠʷ, ʯʪʦ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʧʦʟʚʦʣʠʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʦʨʛʘʥʘʤ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ ʚʣʘʩʪʠ ʘʜʝʢ-

ʚʘʪʥʳʝ ʠʤ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ [18, 24, 33, 35, 39 ʠ ʜʨ.].ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʢʣʠʤʘʪʘ, ʚ ʩʚʦʶ ʦʯʝ-

ʨʝʜʴ, ʪʨʝʙʫʝʪ ʥʘʣʠʯʠʷ ʜʦʩʪʘʪʦʯʥʦʡ ʙʘʟʳ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ [28]. ʕʪʦ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʳʡ 

ʠ ʪʨʫʜʦʝʤʢʠʡ ʧʨʦʮʝʩʩ [36]. 

ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʨʘʟʨʘʙʦʪʘʥʦ ʤʥʦʞʝʩʪʚʦ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʠ ʥʘ ʠʭ ʦʩʥʦʚʝ 

ʜʘʥʳ ʧʨʦʛʥʦʟʥʳʝ ʦʮʝʥʢʠ ʜʘʣʴʥʝʡʰʠʭ ʠʟʤʝʥʝʥʠʡ ʢʣʠʤʘʪʘ. ɹʦʣʴʰʠʥʩʪʚʦ ʜʘʥʥʳʭ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʪʦ, ʯʪʦ ʢ ʩʝʨʝʜʠʥʝ XXI  ʚ. ʛʣʦʙʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʤʦʞʝʪ ʧʦʚʳʩʠʪʴʩʷ ʥʘ 1,5-2,7 ↔ʉ, ʘ ʫʨʦʚʝʥʴ 

ʤʠʨʦʚʦʛʦ ʦʢʝʘʥʘ ʢ 2030 ʛ. ʤʦʞʝʪ ʧʦʜʥʷʪʴʩʷ ʥʘ 14-24 ʩʤ [3]. 




