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ɽʞʝʢʚʘʨʪʘʣʴʥʳʡ 
ʥʘʫʯʥʳʡ ʞʫʨʥʘʣ 

"ʊʈʋɼʓ ʀʅʉʊʀʊʋʊɸ ɻɽʆʃʆɻʀʀ  
ɼɸɻɽʉʊɸʅʉʂʆɻʆ ʅɸʋʏʅʆɻʆ ʎɽʅʊʈɸ ʈɸʅ"  

ʀʟʜʘʝʪʩʷ ʧʦ ʨʝʰʝʥʠʶ ʋʯʝʥʦʛʦ ʩʦʚʝʪʘ 
ʀʥʩʪʠʪʫʪʘ ʛʝʦʣʦʛʠʠ ɼʅʎ ʈɸʅ 
ɾʫʨʥʘʣ ʚʳʭʦʜʠʪ 4 ʨʘʟʘ ʚ ʛʦʜ. 

ɿʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʚ ʬʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʝ ʧʦ ʥʘʜʟʦʨʫ ʚ ʩʬʝʨʝ ʩʚʷʟʠ ʠ ʤʘʩ-
ʩʦʚʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʈʦʩʢʦʤʥʘʜʟʦʨ). 

ʇʀ  ̄ʌʉ77-67725 ʦʪ 10 ʥʦʷʙʨʷ 2016 ʛʦʜʘ 

ʅʘʫʯʥʦ-ʨʝʜʘʢʮʠʦʥʥʳʡ ʩʦʚʝʪ: 
ʜ.ʪ.ʥ., ʀʇɻ ɼʅʎ ʈɸʅ,  ɸʣʭʘʩʦʚ ɸ.ɹ.  
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ʘʢʘʜʝʤʠʢ ʈɸʅ, ʆʅɿ ʈɸʅ ɻʣʠʢʦ ɸ.ʆ. 
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ʜ.ʛ.-ʤ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʀɻʠʀʉ ʅɸʅ ɸʨʤʝʥʠʠ ʂʘʨʘʧʝʪʷʥ ɼ.ʂ. 
ʤʠʥʠʩʪʨ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʵʢʦʣʦʛʠʠ ʈɼ  ʂʘʨʘʯʘʝʚ ʅ.ɸ. 
ʜ.ʬ.-ʤ.ʥ., ʏʝʯʝʥʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ ʂʝʨʠʤʦʚ ʀ.ɸ. 
ʯʣʝʥ-ʢʦʨʨʝʩʧʦʥʜʝʥʪ ʈɸʅ, ʆʅɿ ʈɸʅ ʄʦʨʦʟʦʚ ʖ.ɸ. 
ʜ.ʬ.-ʤ.ʥ., ʧʨʦʬʝʩʩʦʨ, ɼɻʋ ʈʘʙʘʜʘʥʦʚ ʄ.ʍ.  
ʘʢʘʜʝʤʠʢ ʈɸʅ ʈʫʥʜʢʚʠʩʪ ɼ. ɺ. 
ʘʢʘʜʝʤʠʢ ʈɸʅ, ɻʀʅ ʈɸʅ ʌʝʜʦʥʢʠʥ ʄ.ɸ. 
ʯʣʝʥ-ʢʦʨʨʝʩʧʦʥʜʝʥʪ ʅɸʅ ɸʟʝʨʙʘʡʜʞʘʥʘ ɸʣʠʝʚʘ ʕ.ɻ-ʄ  

ʈʝʜʘʢʮʠʦʥʥʘʷ ʢʦʣʣʝʛʠʷ: 
ʜ.ʛ.-ʤ.ʥ., ʛ.ʥ.ʩ. ʀɻ ɼʅʎ ʈɸʅ,  ʏʝʨʢʘʰʠʥ ɺ.ʀ. 
 (ʛʣʘʚʥʳʡ ʨʝʜʘʢʪʦʨ) 
ʢ.ʪ.ʥ., ʩ.ʥ.ʩ.  ʄʘʤʘʝʚ ʉ.ɸ. 
 (ʟʘʤ. ʛʣʘʚʥʦʛʦ ʨʝʜʘʢʪʦʨʘ) 

ʜ.ʪ.ʥ., ʛ.ʥ.ʩ.  ɸʙʜʫʣʣʘʝʚ ʐ.-ʉ.ʆ. 
ʢ.ʬ.-ʤ.ʥ, ʩ.ʥ.ʩ.  ɸʣʠʝʚ ʀ.ɸ. 
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ʢ.ʛ.-ʤ.ʥ. ʩ.ʥ.ʩ.  ɻʘʟʘʣʠʝʚ ʀ.ʄ. 
ʜ.ʛ.-ʤ.ʥ., ʛ.ʥ.ʩ. ɻʫʩʝʡʥʦʚ ɸ.ɸ. 
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ʢ.ʛ.-ʤ.ʥ. ʊʝʤʠʨʙʝʢʦʚʘ ʋ ʊ. 
ʜ.ʪ.ʥ., ʚ.ʥ.ʩ., ʧʨʦʬʝʩʩʦʨ ʊʦʪʫʨʙʠʝʚ ɹ.ɼ. 
ʢ.ʛ.-ʤ.ʥ.  ʖʩʫʧʦʚ ɸ.ʈ. 
ʢ.ʬ.-ʤ.ʥ,,ʜʦʮʝʥʪ ʗʢʫʙʦʚ ɸ.ɿ. 
ʥ.ʩ., (ʦʪʚʝʪʩʪʚʝʥʥʳʡ ʩʝʢʨʝʪʘʨʴ) ɻʫʩʝʡʥʦʚʘ ɸ.ʐ. 
ʤ.ʥ.ʩ., (ʩʦʩʪʘʚʠʪʝʣʴ) ɸʙʜʫʣʤʫʪʘʣʠʤʦʚʘ ʊ.ʆ. 

ʄʘʪʝʨʠʘʣʳ ʞʫʨʥʘʣʘ ʦʪʨʘʞʘʶʪ ʪʦʯʢʫ ʟʨʝʥʠʷ ʘʚʪʦʨʦʚ ʠ ʥʝ ʷʚʣʷʝʪʩʷ ʦʬʠʮʠʘʣʴʥʦʡ ʧʦʟʠʮʠʝʡ ʀʥʩʪʠʪʫʪʘ. 
ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʘʪʝʨʠʘʣʦʚ ʩʩʳʣʢʘ ʥʘ ʞʫʨʥʘʣ ʦʙʷʟʘʪʝʣʴʥʘ. 

ɸʜʨʝʩ ʨʝʜʘʢʮʠʠ: 367030, ʛ. ʄʘʭʘʯʢʘʣʘ, ʫʣ. ʄ. ʗʨʘʛʩʢʦʛʦ 75 
ʥʘʰ ʩʘʡʪ ʚ ʠʥʪʝʨʥʝʪʝ http://www.igdncran.ru, e-mail: dangeogis@mail.ru 
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4 

ʋɼʂ 552.5 

ʇʃɸʊʀʅʆʀɼʓ ɺ ɻʃʀʅʀʉʊʓʍ ʆʊʃʆɾɽʅʀʗʍ ʆʃʀɻʆʎɽʅɸ ʀ ʄʀʆʎɽʅɸ ɼɸɻɽʉʊɸʅɸ 

ʀ ʋʉʃʆɺʀʗ ʀʍ ʅɸʂʆʇʃɽʅʀʗ 

ʖʩʫʧʦʚ ɸ.ʈ., ɻʘʜʞʠʝʚʘ ʊ.ʈ., ɸʙʜʫʣʣʘʝʚ ʄ.ʐ., ʄʘʛʦʤʝʜʦʚ ʈ.ɸ. 

ʀʥʩʪʠʪʫʪ ʛʝʦʣʦʛʠʠ ɼʅʎ ʈɸʅ 

ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʣʘʛʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ ʚ ʛʣʠʥʠʩʪʳʭ ʦʪʣʦʞʝʥʠʷʭ ʦʣʠʛʦʮʝʥʘ ʠ 

ʤʠʦʮʝʥʘ ɼʘʛʝʩʪʘʥʘ. ɺ ʩʪʘʪʴʝ ʦʪʨʘʞʝʥʳ ʤʘʪʝʨʠʘʣʳ ʧʦʣʝʚʳʭ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ ʚʳʜʝʣʝʥʳ ʜʚʝ ʧʠʪʘʶʱʠʝ ʧʨʦʚʠʥʮʠʠ ʜʣʷ ʠʩʩʣʝʜʫʝʤʳʭ ʦʪʣʦʞʝʥʠʡ. ʋʩʪʘʥʦʚʣʝʥʳ ʨʘʟʣʠʯʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʧʣʘʪʠʥʦʠʜʦʚ ʚ ʛʣʠʥʘʭ ʨʘʟʥʦʛʦ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʠ ʠʭ ʩʚʷʟʴ ʩ ʧʦʨʦʜʘʤʠ ʧʠʪʘʶʱʠʭ ʧʨʦʚʠʥʮʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʣʠʥʠʩʪʳʝ ʦʪʣʦʞʝʥʠʷ, ʙʣʘʛʦʨʦʜʥʳʝ ʤʝʪʘʣʣʳ, ʧʠʪʘʶʱʠʝ ʧʨʦʚʠʥʮʠʠ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʙʣʘ-

ʛʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ. 

 

PLATINUM GROUP METALS IN THE CLAY DEPOSITS OF OLIGOCENE AND 

MIOCENE OF DAGESTAN AND THE CONDITIONS OF THEIR ACCUMULATION 

Yusupov A.R., Gadjieva T.R., Abdullaev M.Sh., Magomedov R.A. 

Institute of Geology Dagestan scientific center of RAS 

The article is devoted to the study of noble metals in the clay deposits of Oligocene and Miocene of Dagestan. In 

the article the materials of field and laboratory research. The results of the research highlighted two power supply provinc-

es for the studied sediments. Different concentrations of platinum group metals in the different clay mineral composition 

and their relationship with the species feeding provinces. 

Key words: clay deposits, precious metals, the supply of the province, the concentration of noble metals. 

 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ, ʚ ʩʚʷʟʠ ʩ ʠʩʪʦʱʝʥʠʝʤ ʟʘʧʘʩʦʚ ʨʦʩʩʳʧʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʣʘʪʠʥʳ ʚ 

ʈʦʩʩʠʠ, ʚʦʧʨʦʩ ʧʦʠʩʢʦʚ ʠ ʦʩʚʦʝʥʠʷ ʥʦʚʳʭ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʣʘʪʠʥʦʚʳʭ ʤʝʪʘʣʣʦʚ 

ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʤ. ʉ ʵʪʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʥʪʝʨʝʩʥʳʤʠ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʦʣʠʛʦʮʝʥ-

ʤʠʦʮʝʥʦʚʳʝ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʝ ʦʪʣʦʞʝʥʠʷ ʨʘʟʚʠʪʳʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ɼʘʛʝʩʪʘʥ [2]. 

ʆʣʠʛʦʮʝʥ-ʤʠʦʮʝʥʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ɼʘʛʝʩʪʘʥʘ ʦʧʨʦʙʦʚʘʥʳ ʥʘʤʠ ʚ ʩʝʤʠ ʨʘʡʦʥʘʭ ʩ ʩʝʚʝʨʘ 

ʥʘ ʶʛ, ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ ʠʭ ʚʳʭʦʜʦʚ ʥʘ ʜʥʝʚʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ. ʆʪʦʙʨʘʥʦ 86 ʧʨʦʙ ʧʦ ʤʘʡʢʦʧ-

ʩʢʠʤ, ʯʦʢʨʘʢʩʢʠʤ ʠ ʢʘʨʘʛʘʥʩʢʠʤ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʤ ʦʪʣʦʞʝʥʠʷʤ ʦʣʠʛʦʮʝʥʘ ʠ ʤʠʦʮʝʥʘ. ʇʨʦʙʳ 

ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʚ ʀʥʩʪʠʪʫʪʝ ʛʝʦʣʦʛʠʠ ɼʅʎ ʈɸʅ ʘʪʦʤʥʦʘʙʩʦʨʙʮʠʦʥʥʳʤʠ ʠ ʨʝʥʪʛʝʥʦʩʪʨʫʢ-

ʪʫʨʥʳʤʠ ʘʥʘʣʠʟʘʤʠ. 6 ʧʨʦʙ ʪʘʢʞʝ ʙʳʣʠ ʦʪʧʨʘʚʣʝʥʳ ʥʘ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʡ ʠ ʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠ-

ʟ rʚ ʀɻɽʄ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʦʚ ʚ ʛʣʠʥʘʭ ʤʠʦʮʝʥʘ ʫʩʪʘʥʦʚʣʝʥʳ ʧʦʚʳʰʝʥʥʳʝ ʢʦʥʮʝʥʪʨʘ-

ʮʠʠ ʙʣʘʛʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ. ɺ ʩʝʚʝʨʥʳʭ ʨʘʡʦʥʘʭ ʨʝʩʧʫʙʣʠʢʠ ʫʩʪʘʥʦʚʣʝʥʦ ʧʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨ-

ʞʘʥʠʝ ʟʦʣʦʪʘ ʚ ʛʣʠʥʘʭ (0,2-3,0 ʛ/ʪ), ʪʦʛʜʘ ʢʘʢ ʚ ʶʞʥʳʭ ʨʘʡʦʥʘʭ - ʩʦʜʝʨʞʘʥʠʝ ʧʣʘʪʠʥʦʠʜʦʚ (0,2-

1,9 ʛ/ʪ), ʟʦʣʦʪʘ (0,2-0,7 ʛ/ʪ). ʇʦʚʳʰʝʥʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʟʦʣʦʪʘ ʚ ʛʣʠʥʘʭ ʤʠʦʮʝʥʘ ʩʝʚʝʨʥʦʛʦ ɼʘ-

ʛʝʩʪʘʥʘ ʦʙʲʷʩʥʷʝʪʩʷ ʪʘʢʞʝ ʥʘʣʠʯʠʝʤ ʚ ʧʝʩʯʘʥʳʭ ʧʘʯʢʘʭ ʯʦʢʨʘʢ-ʢʘʨʘʛʘʥʘ, ʧʝʨʝʤʝʞʘʶʱʠʭʩʷ ʩ 

ʛʣʠʥʠʩʪʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ, ʨʦʩʩʳʧʥʦʛʦ ʩʘʤʦʨʦʜʥʦʛʦ ʟʦʣʦʪʘ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʣʠʯʠʠ ʚ 

ʧʠʪʘʶʱʝʡ ʧʨʦʚʠʥʮʠʠ ʟʦʣʦʪʦʩʦʜʝʨʞʘʱʠʭ ʬʦʨʤʘʮʠʡ. ɿʦʣʦʪʦ ʚ ʧʝʩʢʘʭ - ʤʝʣʢʦʝ (0,1-0,2 ʤʤ), 

ʥʝʦʢʘʪʘʥʥʦʝ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʙʣʠʟʦʩʪʠ ʠʩʪʦʯʥʠʢʦʚ ʩʥʦʩʘ [3]. 

ɺ ʶʞʥʳʭ ʨʘʡʦʥʘʭ ʚ ʧʝʩʢʘʭ ʦʪʩʫʪʩʪʚʫʝʪ ʩʘʤʦʨʦʜʥʦʝ ʟʦʣʦʪʦ. ɺ ʪʷʞʝʣʦʡ ʬʨʘʢʮʠʠ ʟʜʝʩʴ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʭʨʦʤʰʧʠʥʝʣʠʜʳ ʚ ʢʦʣʠʯʝʩʪʚʝ ʜʦ 10 % (ʪʘʙʣ 1), ʪʦʛʜʘ ʢʘʢ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʦʥʠ 

ʦʪʩʫʪʩʪʚʫʶʪ. ʕʪʦ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦʙ ʦʙʨʘʟʦʚʘʥʠʠ ʤʠʦʮʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʖʞʥʦʛʦ 

ɼʘʛʝʩʪʘʥʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʤʳʚʘ ʧʦʨʦʜ ʫʣʴʪʨʘʦʩʥʦʚʥʦʛʦ ʩʦʩʪʘʚʘ, ʘ ʭʨʦʤʰʧʠʥʝʣʠʜʳ ʦʙʳʯʥʦ ʷʚ-

ʣʷʶʪʩʷ ʩʧʫʪʥʠʢʘʤʠ ʧʣʘʪʠʥʦʠʜʦʚ. ʀʟ ʵʪʠʭ ʧʝʩʢʦʚ, ʧʫʪʝʤ ʚʳʜʝʣʝʥʠʷ ʮʠʘʥʠʜʘʤʠ, ʧʦʣʫʯʝʥʦ ʧʣʘ-

ʪʠʥʳ ʜʦ 1,3 ʛ/ʪ. 

ʇʨʠ ʚʳʚʝʪʨʠʚʘʥʠʠ ʦʩʥʦʚʥʳʭ ʠ ʫʣʴʪʨʘʦʩʥʦʚʥʳʭ ʧʦʨʦʜ ʧʣʘʪʠʥʦʠʜʳ ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʚ ʢʦ-

ʨʝ ʚʳʚʝʪʨʠʚʘʥʠʷ, ʯʘʩʪʠʯʥʦ ʤʦʙʠʣʠʟʫʶʪʩʷ, ʧʝʨʝʭʦʜʷ ʚ ʠʩʪʠʥʥʳʝ ʠ ʢʦʣʣʦʠʜʥʳʝ ʨʘʩʪʚʦʨʳ ʢʘʢ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʨʘʩʪʚʦʨʝʥʠʷ ʩʫʣʴʬʠʜʦʚ ʪʘʢ ʠ ʚʩʣʝʜʩʪʚʠʝ ʜʠʩʧʝʨʛʠʨʦʚʘʥʠʷ ʟʝʨʝʥ ʩʘʤʦʨʦʜʥʳʭ ʵʣʝ-

ʤʝʥʪʦʚ. ʀʤʤʦʙʠʣʠʟʘʮʠʷ ʧʣʘʪʠʥʦʠʜʦʚ ʠʟ ʨʘʩʪʚʦʨʦʚ ʚʦʟʤʦʞʥʘ ʧʫʪʝʤ ʠʭ ʩʦʨʙʮʠʠ ʥʘ ʛʣʠʥʠʩʪʳʭ 

ʤʠʥʝʨʘʣʘʭ ʠ ʛʠʜʨʦʢʩʠʜʘʭ Fe ʠ ʧʫʪʝʤ ʦʩʘʞʜʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʤ ʚʝʱʝʩʪʚʦʤ, ʢʘʨʙʦʥʘʪʘʤʠ ʠ ʥʘ 

ʟʝʨʥʘʭ ʩʘʤʦʨʦʜʥʳʭ ʧʣʘʪʠʥʦʠʜʦʚ ʇʣʘʪʠʥʘ ʧʦʣʦʞʠʪʝʣʴʥʦ ʢʦʨʨʝʣʠʨʫʝʪʩʷ ʩ ʭʨʦʤʦʤ, ʯʪʦ ʷʚʣʷʝʪʩʷ 



ʖʩʫʧʦʚ ɸ.ʈ., ɻʘʜʞʠʝʚʘ ʊ.ʈ., ɸʙʜʫʣʣʘʝʚ ʄ.ʐ., ʄʘʛʦʤʝʜʦʚ ʈ.ɸ.  

ʇʃɸʊʀʅʆʀɼʓ ɺ ɻʃʀʅʀʉʊʓʍ ʆʊʃʆɾɽʅʀʗʍ ʆʃʀɻʆʎɽʅɸ ʀ ʄʀʆʎɽʅɸ ɼɸɻɽʉʊɸʅɸ ʀ ʋʉʃʆɺʀʗ ʀʍ é 
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ʩʣʝʜʩʪʚʠʝʤ ʠʭ ʪʝʩʥʦʛʦ ʧʘʨʘʛʝʥʝʟʘ ʚ ʤʘʪʝʨʠʥʩʢʠʭ ʧʦʨʦʜʘʭ. ʂʨʦʤʝ ʭʨʦʤʘ ʢ ʛʣʘʚʥʳʤ ʵʣʝʤʝʥʪʘʤ-

ʠʥʜʠʢʘʪʦʨʘʤ ʧʣʘʪʠʥʦʠʜʦʚ ʦʪʥʦʩʷʪʩʷ Cu ʠ Ni. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʤʝʪʘʣʣʳ ʧʣʘʪʠʥʦʚʦʡ ʛʨʫʧʧʳ 

(ʄʇɻ) ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʠʟʢʠʤʠ ʢʣʘʨʢʘʤʠ, ʚʳʩʦʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʴʶ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚ ʟʝʤʥʦʡ 

ʢʦʨʝ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʧʨʠ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʧʦʠʩʢʘʭ, ʥʘʨʷʜʫ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʩʦʙʩʪʚʝʥʥʦ ʄʇɻ ʪʨʘ-

ʜʠʮʠʦʥʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʧʦʠʩʢʠ ʧʦ ʵʣʝʤʝʥʪʘʤ ʩʧʫʪʥʠʢʘʤ [1]. 

 

ʊʘʙʣʠʮʘ 1 

ʈʝʟʫʣʴʪʘʪʳ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʪʷʞʝʣʦʡ ʬʨʘʢʮʠʠ ʢʘʨʘʛʘʥʩʢʦʛʦ ʧʝʩʢʘ 

ʖʞʥʦʛʦ ɼʘʛʝʩʪʘʥʘ 

 
ˉ ʇʨʦʙʘ % ʦʪ ʪʷʞ. ʬʨʘʢʮʠʠ ʢʛ/ʤį 

1 ʀʣʴʤʝʥʠʪ 38,67 13,9 

2 ʃʝʡʢʦʢʩʝʥ 3,63 1,3 

3 ʈʫʪʠʣ 11,69 4,2 

4 ʇʩʝʚʜʦʨʫʪʠʣ 0,16 0,1 

5 ʎʠʨʢʦʥ 17,28 6,2 

6 ʎʠʨʢʦʥ ʤʝʪʘʤʠʢʪʥʳʡ 0,69 0,2 

7 ʄʘʛʥʝʪʠʪ 0,86 0,3 

8 ʍʨʦʤʰʧʠʥʝʣʠʜʳ 9,23 3,3 

9 ɻʨʘʥʘʪ 3,60 1,3 

10 ʕʧʠʜʦʪ 5,69 2,0 

11 ʊʫʨʤʘʣʠʥ 1,24 0,4 

12 ʄʦʥʘʮʠʪ 0,31 0,1 

13 ʉʪʘʚʨʦʣʠʪ 2,17 0,8 

14 ɻʨ. ʧʠʨʦʢʩʝʥʘ -  

15 ɻʨ. ʘʤʬʠʙʦʣʘ  ʟʥ  

16 ʂʠʘʥʠʪ 1,77 0,6 

17 ʉʠʣʣʠʤʘʥʠʪ 0,69 0,2 

18 ɸʧʘʪʠʪ ʟʥ  

19 ɻʠʜʨʦʢʩʠʜʳ Fe 0,49 0,2 

20 ʄʫʩʢʦʚʠʪ ʟʥ  

21 ʉʬʝʥ ʟʥ  

22 ɸʥʘʪʘʟ 1,03 0,4 

23 ɸʥʜʘʣʫʟʠʪ ʟʥ  

24 ʐʧʠʥʝʣʴ ʟʥ  

25 ʂʫʤʤʠʥʛʪʦʥʠʪ -  

26 ɹʨʫʢʠʪ -  

27 ʇʴʝʤʦʥʪʠʪ ʟʥ  

28 ʂʩʝʥʦʪʠʤ ʟʥ  

29 ʑʝʣʦʯʥʳʝ ʘʤʬʠʙʦʣʳ -  

30 ʍʣʦʨʠʪʦʠʜ -  

31 ʊʦʧʘʟ -  

32 ʂʦʨʫʥʜ ʟʥ  

33 ʍʨʦʤʧʠʢʦʪʠʪ 0,80 0,3 

34 ɹʘʨʠʪ -  

35 ɻʨʦʩʩʫʣʷʨ -  

36 ʉʝʨʠʮʠʪ. ʘʛʨʝʛ. -  

37 ʋʚʘʨʦʚʠʪ ʟʥ  

38 ɻʣʠʥʠʩʪʳʝ ʦʞʝʣʝʟʥʝʥʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ -  

 

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʛʣʘʚʥʳʝ ʧʝʨʩʧʝʢʪʠʚʳ ʧʦʚʳʰʝʥʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʧʣʘʪʠʥʦʠʜʦʚ ʚ ʧʨʝʜʝ-

ʣʘʭ ʨʘʟʚʠʪʠʷ ʦʣʠʛʦʮʝʥ-ʤʠʦʮʝʥʦʚʳʭ ʛʣʠʥʠʩʪʳʭ ʦʪʣʦʞʝʥʠʡ ʖʞʥʦʛʦ ɼʘʛʝʩʪʘʥʘ ʤʦʛʫʪ ʙʳʪʴ ʩʚʷ-

ʟʘʥʳ ʩ ʫʣʴʪʨʘʦʩʥʦʚʥʳʤʠ ʤʘʩʩʠʚʘʤʠ ʧʠʪʘʶʱʝʡ ʧʨʦʚʠʥʮʠʠ, ʩ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʴʶ ʩʫʣʴʬʠʜʠʟʘ-

ʮʠʠ, ʦʩʥʦʚʥʳʤʠ ʠʥʜʠʢʘʪʦʨʘʤʠ ʷʚʣʷʶʪʩʷ ʭʨʦʤ, ʥʠʢʝʣʴ ʠ ʢʦʙʘʣʴʪ (ʪʘʙʣ. 2). ʋʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 

ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʚʷʟʴ ʧʣʘʪʠʥʦʠʜʦʚ ʠ ʭʨʦʤʘ. 

 



ʊʈʋɼʓ ʀʅʉʊʀʊʋʊɸ ɻɽʆʃʆɻʀʀ ɼɸɻɽʉʊɸʅʉʂʆɻʆ ʅɸʋʏʅʆɻʆ ʎɽʅʊʈɸ ʈɸʅ ˉ 1(68), 2017 
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ʊʘʙʣʠʮʘ 2 

ʈʝʟʫʣʴʪʘʪʳ ʘʪʦʤʥʦʘʙʩʦʨʙʮʠʦʥʥʳʭ ʘʥʘʣʠʟʦʚ ʦʣʠʛʦʮʝʥ-ʤʠʦʮʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʡ 

ʶʞʥʦʛʦ ɼʘʛʝʩʪʘʥʘ 

 

ʅʘʟʚʘʥʠʝ ʧʨʦʙ 
ʉʦʜʝʨʞʘʥʠʝ ʵʣʝʤʝʥʪʦʚ, ʛ/ʪ 

Au Pt Pd Mg Pb Zn Cr Mn Cu Ni Co 

ˉ1 ɻʣʠʥʘ 0,39 1,4 1,1 695,0 12,1 55,1 1579,2 132,2 5,7 16,2 5,1 

ˉ2 ʂʦʥʢʨʝʮʠʷ 0,79 1,6 1,5 512,3 10,2 56,3 4425,5 460,9 8,9 217,9 3,6 

ˉ3 ɻʣʠʥʘ 0,68 1,2 1,7 792,5 16,2 70,2 2130,0 341,9 10,2 26,3 14,4 

ˉ4 ɻʣʠʥʘ 0,39 1,8 1,7  954,3 15,0 75,5 2139,5 181,5 10,9 22,2 6,3 

ˉ5 ɻʣʠʥʘ 0,35 1,1 1,6 1232,6 8,1 51,4 905,4 23,3 6,9 15,5 2,3 

ˉ6 ɻʣʠʥʘ 0,33 1,5 1,5 933,2 10,3 62,9 1723,4 32,8 7,9 9,5 2,3 

ˉ7 ʇʝʩʦʢ 0,40 1,3 0,7 282,4 3,0 16,0 293,2 16,0 1,0 6,1 1,9 

ˉ8 ʇʝʩʦʢ 0,32  1,9 0,8 110,5 1,8  1,3 130,0 5,4 0,3 3,4 1,3 

ˉ9 ɻʣʠʥʘ 0,30 1,6 1,8 982,5 13,6 63,8 1860,5 241,7 7,4 16,5 11,4 

ˉ10 ʇʝʩʦʢ 0,38 1,1 0,8 142,5 1,0 2,3 160,8 6,8 0,2 3,6 1,5 

ˉ11, ɻʣʠʥʘ 0,58 1,5 1,6 861,2 21,1 92,4 2709,2 576,4 27,6 3,2 8,5 

ˉ12, ʇʝʩʦʢ 0,45 0,5 0,6 102,5 0,1 2,0 94,6 5,1 0,2 5,2 1,9 

ˉ13, ɻʣʠʥʘ ʤʦʥʪ 0,34 0,5 0,6 1050,4 19,0 90,0 2331,0 195,3 27,9 42,8 13,6 

ˉ14, ɻʣʠʥʘ ʤʦʥʪ 0,29 0,2 0,4 514,2 18,0 73,1 1399,5 25,4 24,6 20,5 6,1 

 

ʈʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʳʤʠ ʘʥʘʣʠʟʘʤʠ, ʧʨʦʚʝʜʝʥʥʳʤʠ ʚ ʀɻ ɼʅʎ ʈɸʅ, ʦʧʨʝʜʝʣʷʣʩʷ ʤʠʥʝ-

ʨʘʣʴʥʳʡ ʩʦʩʪʘʚ ʛʣʠʥ ʦʣʠʛʦʮʝʥʘ ʠ ʤʠʦʮʝʥʘ. 

ɺʩʝ ʦʙʥʘʨʫʞʝʥʥʳʝ ʥʘʤʠ ʛʣʠʥʠʩʪʳʝ ʤʠʥʝʨʘʣʳ ʚ ʠʟʫʯʝʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʚʩʪʨʝʯʘʶʪʩʷ ʚ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʦʦʪʥʦʰʝʥʠʷʭ, ʦʙʨʘʟʫʷ ʝʩʪʝʩʪʚʝʥʥʳʝ ʢʦʤʧʣʝʢʩʳ ʠʣʠ ʘʩʩʦʮʠʘʮʠʠ. ʆʩʦʙʝʥʥʦʩʪʴʶ 

ʵʪʠʭ ʘʩʩʦʮʠʘʮʠʡ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʥʠ ʦʜʠʥ ʠʟ ʛʣʠʥʠʩʪʳʭ ʤʠʥʝʨʘʣʦʚ ʥʝ ʦʙʨʘʟʫʝʪ ʤʦʥʦʤʠʥʝʨʘʣʴ-

ʥʳʭ ʢʦʤʧʣʝʢʩʦʚ. ʇʦʩʣʝʜʥʠʝ ʩʦʩʪʦʷʪ ʠʟ ʜʚʫʭ-ʪʨʝʭ ʠ ʙʦʣʝʝ ʢʦʤʧʦʥʝʥʪʦʚ, ʘ ʦʩʪʘʣʴʥʳʝ ʩʦʩʪʘʚʣʷ-

ʶʪ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʟʥʘʯʠʪʝʣʴʥʫʶ ʧʨʠʤʝʩʴ.  

ʆʩʥʦʚʥʳʤʠ ʧʦʨʦʜʦʦʙʨʘʟʫʶʱʠʤʠ ʛʣʠʥʠʩʪʳʤʠ ʤʠʥʝʨʘʣʘʤʠ ʠʟʫʯʝʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʷʚʣʷ-

ʶʪʩʷ ʛʠʜʨʦʩʣʶʜʘ, ʤʦʥʪʤʦʨʠʣʣʦʥʠʪ ʠ ʢʘʦʣʠʥʠʪ. ʇʨʠʤʝʩʴ ʭʣʦʨʠʪʘ, ʩʤʝʰʘʥʥʦ-ʩʣʦʡʥʦʛʦ ʠ ʜʨʫ-

ʛʠʭ ʤʠʥʝʨʘʣʦʚ ʦʪʤʝʯʘʶʪʩʷ ʩʧʦʨʘʜʠʯʝʩʢʠ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʥʝʟʥʘʯʠʪʝʣʴʥʳ. ɺ ʖʞʥʦʤ ɼʘʛʝʩʪʘʥʝ 

ʥʘʤʠ ʪʘʢʞʝ ʦʪʤʝʯʝʥʳ ʛʣʠʥʳ, ʚ ʦʩʥʦʚʥʦʤ, ʤʦʥʪʤʦʨʠʣʣʦʥʠʪʦʚʦʛʦ ʩʦʩʪʘʚʘ (70-80 % ʤʦʥʪʤʦʨʠʣ-

ʣʦʥʠʪʘ) [4]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʩʣʦʚʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʦʣʠʛʦʮʝʥ-ʤʠʦʮʝʥʦʚʳʭ ʛʣʠʥʠʩʪʳʭ ʦʪʣʦʞʝʥʠʡ ʙʳʣʠ 

ʨʘʟʣʠʯʥʳʤʠ ʠ ʟʘʚʠʩʝʣʠ ʦʪ Eh-pH ʩʨʝʜʳ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʨʘʟʣʠʯʥʳʭ ʛʣʠʥʠʩʪʳʭ ʤʠ-

ʥʝʨʘʣʦʚ, ʢʦʪʦʨʳʝ ʧʝʨʝʦʪʣʘʛʘʣʠʩʴ ʚ ʫʩʣʦʚʠʷʭ ʩʦʣʝʥʦʛʦ ʤʦʨʩʢʦʛʦ ʙʘʩʩʝʡʥʘ. ɼʣʷ ʧʣʘʪʠʥʳ ʠ ʧʘʣ-

ʣʘʜʠʷ ʭʘʨʘʢʪʝʨʥʳ ʨʘʟʣʠʯʥʳʝ ʩʦʜʝʨʞʘʥʠʷ ʜʘʞʝ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʡ ʩʨʝʜʳ ʠ, ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʥʘʭʦ-

ʜʠʪʩʷ ʚ ʪʝʩʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʣʦʢʘʣʴʥʳʭ Eh-pH ʫʩʣʦʚʠʡ ʦʙʨʘʟʦʚʘʥʠʷ ʛʣʠʥʠʩʪʳʭ ʤʠʥʝʨʘʣʦʚ. 

ɼʣʷ ʛʣʠʥ ʢʘʦʣʠʥʠʪ-ʛʠʜʨʦʩʣʶʜʠʩʪʦʛʦ ʩʦʩʪʘʚʘ ʭʘʨʘʢʪʝʨʥʳ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʩʦʜʝʨʞʘʥʠʷ ʧʣʘʪʠʥʦʠ-

ʜʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʣʠʥʘʤʠ ʤʦʥʪʤʦʨʠʣʣʦʥʠʪʦʚʦʛʦ ʩʦʩʪʘʚʘ.  

 

ɺʳʚʦʜʳ: 

1. ʆʙʨʘʟʦʚʘʥʠʝ ʤʠʦʮʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ɼʘʛʝʩʪʘʥʘ ʩʚʷʟʘʥʦ ʩ ʧʝʨʝʦʪʣʦʞʝʥʠʝʤ ʧʝʩʯʘʥʦ-

ʛʣʠʥʠʩʪʦʛʦ ʠ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦʨʦʜ ʧʠʪʘʶʱʠʭ ʧʨʦʚʠʥʮʠʡ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʨʝʜʩʪʘʚ-

ʣʝʥʳ ʦʩʘʜʦʯʥʳʤʠ, ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʤʠ ʠ ʤʘʛʤʘʪʠʯʝʩʢʠʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ. 

2. ɼʣʷ ʶʞʥʦʛʦ ɼʘʛʝʩʪʘʥʘ ʭʘʨʘʢʪʝʨʥʦ ʥʘʣʠʯʠʝ ʚ ʧʠʪʘʶʱʝʡ ʧʨʦʚʠʥʮʠʠ, ʚ ʦʩʥʦʚʥʦʤ, ʧʦ-

ʨʦʜ ʫʣʴʪʨʘʦʩʥʦʚʥʦʛʦ ʩʦʩʪʘʚʘ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʥʘʣʠʯʠʝ ʚʳʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʧʣʘʪʠʥʦ-

ʠʜʦʚ ʠ ʭʨʦʤʘ ʚ ʛʣʠʥʠʩʪʳʭ ʦʙʨʘʟʦʚʘʥʠʷʭ ʠ ʥʘʣʠʯʠʝ ʭʨʦʤʰʧʠʥʝʣʠʜʦʚ ʚ ʧʝʨʝʤʝʞʘʶʱʠʭʩʷ ʧʝʩ-

ʯʘʥʳʭ ʧʣʘʩʪʘʭ ʠʟʫʯʝʥʥʳʭ ʥʘʤʠ ʦʪʣʦʞʝʥʠʡ. ʇʦʵʪʦʤʫ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʜʚʝ ʦʪʜʝʣʴʥʳʝ ʧʠʪʘʶ-

ʱʠʝ ʧʨʦʚʠʥʮʠʠ ʜʣʷ ʩʝʚʝʨʥʦʡ ʠ ʶʞʥʦʡ ʯʘʩʪʠ ʨʘʟʚʠʪʠʷ ʦʣʠʛʦʮʝʥ-ʤʠʦʮʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʡ. 



ʖʩʫʧʦʚ ɸ.ʈ., ɻʘʜʞʠʝʚʘ ʊ.ʈ., ɸʙʜʫʣʣʘʝʚ ʄ.ʐ., ʄʘʛʦʤʝʜʦʚ ʈ.ɸ.  
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3. ʋʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʚʷʟʴ ʧʣʘʪʠʥʦʠʜʦʚ ʠ ʭʨʦʤʘ 

4. ʆʣʠʛʦʮʝʥ-ʤʠʦʮʝʥʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ɼʘʛʝʩʪʘʥʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʤʠ 

ʧʦʨʦʜʘʤʠ, ʷʚʣʷʶʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʥʘ ʦʙʥʘʨʫʞʝʥʠʝ ʧʨʦʤʳʰʣʝʥʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʙʣʘʛʦ-

ʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ. 
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ʀɿʋʏɽʅʀɽ ɺɽʈʍʅɽʇʃʀʆʎɽʅ-ʇʃɽʁʉʊʆʎɽʅʆɺʓʍ ʆʊʃʆɾɽʅʀʁ ɹɸʂʀʅʉʂʆɻʆ 

ɸʈʍʀʇɽʃɸɻɸ ʇʆ ʇɸʃɽʆʄɸɻʅʀʊʅʓʄ ɼɸʅʅʓʄ 

ʀʩʘʝʚʘ ʄ.ʀ., ɻʘʨʘʝʚʘ ʊ.ɼ. 

ʀʥʩʪʠʪʫʪ ɻʝʦʣʦʛʠʠ ʠ ɻʝʦʬʠʟʠʢʠ ʅɸʅ ɸʟʝʨʙʘʡʜʞʘʥʘ 

 ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʧʘʣʝʦʤʘʛʥʠʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʟʥʘʯʝʥʠʝ 

ʤʘʛʥʠʪʥʦʡ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ ʠ ʝʩʪʝʩʪʚʝʥʥʦʡ ʦʩʪʘʪʦʯʥʦʡ ʥʘʤʘʛʥʠʯʝʥʥʦʩʪʠ ʚʘʨʴʠʨʫʶʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʜʘʣʝʥʥʦ-

ʩʪʠ ʠʩʪʦʯʥʠʢʦʚ ʩʥʦʩʘ ʠ ʚʠʜʘ ʩʘʤʦʛʦ ʠʩʪʦʯʥʠʢʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʦʧʝʨʘʪʠʚʥʦ ʧʨʦʚʦʜʠʪʴ ʣʠʪʦʣʦʛʠʯʝʩʢʦʝ 

ʨʘʩʯʣʝʥʝʥʠʝ ʦʪʣʦʞʝʥʠʡ, ʥʦ ʠ ʩʫʜʠʪʴ ʦʙ ʠʟʤʝʥʝʥʠʠ ʩʢʦʨʦʩʪʠ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʚ ʦʜʥʦʪʠʧʥʳʭ ʦʪʣʦʞʝʥʠʷʭ, ʘ ʪʘʢʞʝ 

ʦʧʨʝʜʝʣʷʪʴ ʚʦʟʤʦʞʥʳʝ ʠʩʪʦʯʥʠʢʠ ʩʥʦʩʘ ʚ ʜʘʥʥʳʡ ʨʘʡʦʥ ʪʝʨʨʠʛʝʥʥʦʛʦ ʠ ʚʫʣʢʘʥʦʛʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʇʦʣʫʯʝʥʥʳʝ 

ʜʘʥʥʳʝ ʧʦ ʤʘʛʥʠʪʥʳʤ ʩʚʦʡʩʪʚʘʤ ʧʦʟʚʦʣʠʣʠ ʢʦʨʨʝʣʠʨʦʚʘʪʴ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʝ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʢʘʡʥʦʟʦʷ ʚ ʧʨʝʜʝ-

ʣʘʭ ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʭ ʩʪʨʫʢʪʫʨ ʠ ʦʧʨʝʜʝʣʠʪʴ ʠʭ ʦʙʲʝʤ, ʯʪʦ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʧʦʠʩʢʦʚʳʭ ʠ ʨʘʟʚʝʜʦʯʥʳʭ 

ʨʘʙʦʪʘʭ ʥʘ ʥʝʬʪʴ ʠ ʛʘʟ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʘʛʥʠʪʥʘʷ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ, ʥʘʤʘʛʥʠʯʝʥʥʦʩʪʴ, ʤʘʛʥʠʪʦʩʪʨʘʪʠʛʨʘʬʠʷ, ʥʝʬʪʴ, ʛʘʟ, ʛʨʷʟʝ-

ʚʦʡ ʚʫʣʢʘʥʠʟʤ, ʩʢʦʨʦʩʪʠ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ. 

 

THE STUDY TOP-PLĶOCENE-PLEISTOCENE SEDIMENTS OF THE BAKU 

ARCHIPELAGO FROM PALEOMAGNETIC DATA 

Isaeva M.I., Garayeva T.D.  

Institute of Geology and Geophysics of NAS of Azerbaijan 

Results of the conducted thermomagnetic researches are given in article. It is established that value of a magnetic 

susceptibility and natural residual magnetization varies depending on remoteness of sources of demolition and a type of 

the source that allows not only to carry out quickly a lithologic partition of deposits, but also to judge change of speed of 

sedimentation in the same deposits, and also to define possible sources of demolition to this region of terrigenous and vol-

canogenic material. The obtained data on magnetic properties have allowed to correlate stratigrafichesky divisions of the 

Cenozoic within oil-and-gas structures and to determine their volume that is important during the search and prospecting 

works on oil and gas. 

Keywords: magnetic susceptibility, magnetization, magnetostratigraphy, oil, gas, mud volcanism, sedimentation 

speeds 

 

ʈʝʛʠʦʥʘʣʴʥʘʷ ʤʘʛʥʠʪʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʘʷ ʰʢʘʣʘ ʢʘʡʥʦʟʦʷ ɸʟʝʨʙʘʡʜʞʘʥʘ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʦʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʲʝʤʢʠ, ʧʨʠ ʨʝʰʝʥʠʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʧʘʣʝʦʤʘʛʥʝʪʠʟʤʘ, ʘ ʪʘʢʞʝ ʯʘʩʪʥʳʭ ʟʘʜʘʯ ʛʝʦʣʦʛʠʠ: ʦʧʨʝʜʝʣʝʥʠʝ ʚʦʟʨʘʩʪʘ 

ʦʪʜʝʣʴʥʳʭ ʛʦʨʠʟʦʥʪʦʚ, ʩʢʦʨʦʩʪʝʡ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ, ʠʩʪʦʯʥʠʢʦʚ ʞʝʣʝʟʦʩʦʜʝʨʞʘʱʠʭ ʤʠʥʝʨʘ-

ʣʦʚ ʠ ʜʨ. 

ʇʘʣʝʦʤʘʛʥʠʪʥʳʝ ʜʘʥʥʳʝ ʧʦʟʚʦʣʠʣʠ ʫʪʦʯʥʠʪʴ ʚʦʟʨʘʩʪ ʨʷʜʘ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ. 

ɻʝʦʣʦʛʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʧʦ ʨʘʟʨʝʟʘʤ ʩʢʚʘʞʠʥ ʖʞʥʦʛʦ ʂʘʩʧʠʷ ʧʨʠʧʠʩʳʚʘʣʠ ʠʤ ʚʝʨʭʥʝʧʣʠʦʮʝʥ-

ʧʣʝʡʩʪʦʮʝʥʦʚʳʡ ʚʦʟʨʘʩʪ. ɼʝʪʘʣʴʥʳʝ ʧʘʣʝʦʤʘʛʥʠʪʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʝʨʥʦʚ 9 ʩʢʚʘʞʠʥ ʂʘʩʧʠʡ-

ʩʢʦʛʦ ʤʦʨʷ ʧʦʟʚʦʣʠʣʠ ʨʘʩʯʣʝʥʠʪʴ ʠʭ ʥʘ ʥʦʚʦʢʘʩʧʠʡʩʢʠʡ, ʚʝʨʭʥʝʭʚʘʣʳʥʩʢʠʡ, ʚʝʨʭʥʝʭʘʟʘʨʩʢʠʡ 

ʠ ʥʠʞʥʝʭʘʟʘʨʩʢʠʡ ʛʦʨʠʟʦʥʪʳ, ʧʨʦʚʝʩʪʠ ʢʦʨʨʝʣʷʮʠʶ ʦʪʣʦʞʝʥʠʡ, ʩʣʘʛʘʶʱʠʭ ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʝ 

ʩʪʨʫʢʪʫʨʳ. 

 ɹʘʢʠʥʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʧʦ ʨʷʜʫ ʣʠʪʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʚʝʨʭʥʝ-

ʘʙʰʝʨʦʥʩʢʠʭ ʦʪʣʦʞʝʥʠʡ. ʕʪʦʤʫ ʚʨʝʤʝʥʠ ʧʨʝʜʰʝʩʪʚʦʚʘʣʘ ʢʨʫʧʥʘʷ ʚʝʨʭʥʝ-ʘʙʰʝʨʦʥʩʢʘʷ ʨʝʛʨʝʩ-

ʩʠʷ, ʢʦʛʜʘ ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʜʝʧʨʝʩʩʠʦʥʥʳʭ ʟʦʥ ʦʩʚʦʙʦʜʠʣʘʩʴ ʦʪ ʚʦʜ ʠ ʥʘ ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ 

ʨʘʚʥʠʥʘʭ ʥʘʯʘʣʠ ʛʦʩʧʦʜʩʪʚʦʚʘʪʴ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʥʘʢʦʧʣʝʥʠʷ ʦʩʘʜʢʦʚ [2,7]. 

 ɺ ʙʘʢʠʥʩʢʠʭ ʦʪʣʦʞʝʥʠʷʭ ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʧʝʩʯʘʥʳʭ ʧʨʦʩʣʦʝʚ ʟʘ 

ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʛʣʠʥ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʦʪʩʫʪʩʪʚʫʶʪ ʢʨʘʩʥʦʚʘʪʦ-ʙʫʨʳʝ ʨʘʟʥʦʩʪʠ. ʋʚʝʣʠʯʠʚʘʝʪʩʷ 

ʚ ʛʣʠʥʠʩʪʳʭ ʤʠʥʝʨʘʣʘʭ ʢʦʣʠʯʝʩʪʚʦ ʛʠʜʨʦʩʣʶʜʳ ʟʘ ʩʯʝʪ ʥʝʢʦʪʦʨʦʛʦ ʫʤʝʥʴʰʝʥʠʷ ʤʦʥʪʤʦʨʠʣʣʦ-

ʥʠʪʘ. ɺ ʥʝʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʧʦʷʚʣʷʝʪʩʷ ʭʣʦʨʠʪ. ʀʩʯʝʟʥʦʚʝʥʠʝ ʛʣʠʥ ʢʨʘʩʥʦ-ʙʫʨʳʭ ʦʢʨʘʩʢʠ, 

ʫʚʝʣʠʯʝʥʠʝ ʛʠʜʨʦʩʣʶʜʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝʢʦʪʦʨʦʤ ʠʟʤʝʥʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʙʘʢʠʥʩʢʦʝ 

ʚʨʝʤʷ ʚ ʩʪʦʨʦʥʫ ʝʝ ʧʦʥʠʞʝʥʠʷ. ʇʠʨʦʢʣʘʩʪʠʯʝʩʢʠʝ ʧʦʨʦʜʳ ʦʪ ʘʙʰʝʨʦʥʩʢʠʭ ʦʪʣʠʯʘʶʪʩʷ ʙʦʣʴ-

ʰʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʤʠʥʝʨʘʣʴʥʦʡ ʘʩʩʦʮʠʘʮʠʠ ʪʷʞʝʣʦʡ ʬʨʘʢʮʠʠ ʠ ʙʦʣʝʝ ʦʩʥʦʚʥʳʤ ʩʦʩʪʘʚʦʤ. ɺ 



ʀʩʘʝʚʘ ʄ.ʀ., ɻʘʨʘʝʚʘ ʊ.ɼ.  
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ʥʠʭ ʧʨʠʩʫʪʩʪʚʫʶʪ ʵʢʩʪʘʪʠʥʦʚʳʝ, ʛʠʧʝʨʩʪʝʥ-ʘʚʛʠʪʦʚʳʝ, ʨʦʛʦʚʦ-ʦʙʤʘʥʢʦʚʦ-ʛʠʧʝʨʩʪʝʥ-ʘʚʛʠʪʦʚʳʝ 

ʨʘʟʥʦʩʪʠ. ɹʘʢʠʥʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʠʤʝʶʪ ʩʨʘʚʥʠʪʝʣʴʥʦ ʧʦʚʳʰʝʥʥʳʝ ʟʥʘʯʝʥʠʷ In ʠ Þ. 

ʅʘ ʛʨʘʥʠʮʝ ʧʣʠʦʮʝʥ ʠ ʘʥʪʨʦʧʦʛʝʥʘ ʧʨʦʠʟʦʰʣʘ ʢʨʫʧʥʘʷ ʨʝʛʨʝʩʩʠʷ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ. 

ʋʨʦʚʝʥʴ ʤʦʨʷ ʫʧʘʣ ʥʘ 300 ʤ ʥʠʞʝ ʩʦʚʨʝʤʝʥʥʦʛʦ. ɺ ʮʝʣʦʤ ʚ ʯʝʪʚʝʨʪʠʯʥʦʝ ʚʨʝʤʷ ʂʘʩʧʠʡʩʢʦʝ 

ʤʦʨʝ ʙʳʣʦ ʚ ʦʩʥʦʚʥʦʤ ʠʟʦʣʠʨʦʚʘʥʦ ʦʪ ʏʝʨʥʦʛʦ ʤʦʨʷ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʪ ʄʠʨʦʚʦʛʦ ʦʢʝʘʥʘ. ɺ 

ʵʪʦ ʚʨʝʤʷ ʂʘʩʧʠʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʯʝʨʝʜʦʚʘʥʠʝʤ ʪʨʘʥʩʛʨʝʩʩʠʡ ʠ ʨʝʛʨʝʩʩʠʡ. ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ 

ʖʞʥʦʛʦ ʂʘʩʧʠʷ ʭʘʨʘʢʪʝʨʥʳ ʘʢʪʠʚʥʳʝ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʜʚʠʞʝʥʠʷ. ʇʨʦʜʦʣʞʘʝʪʩʷ ʘʢʪʠʚʥʦʝ ʧʦ-

ʛʨʫʞʝʥʠʝ ʖʞʥʦʛʦ ʂʘʩʧʠʷ, ʧʨʠʯʝʤ ʪʝʤʧʳ ʵʪʦʛʦ ʧʦʛʨʫʞʝʥʠʷ ʩʦʩʪʘʚʠʣʠ 2-3 ʢʤ ʚ 1 ʤʣʥ. ʣʝʪ. ɺ 

ʟʦʥʝ ʠʥʪʝʥʩʠʚʥʦʛʦ ʧʨʦʛʠʙʘʥʠʷ ʢ ʶʛʫ ʦʪ ɸʙʰʝʨʦʥʩʢʦʛʦ ʧʦʨʦʛʘ ʤʦʱʥʦʩʪʴ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦ-

ʞʝʥʠʡ ʜʦʩʪʠʛʘʝʪ ʙʦʣʝʝ 1,5 ʢʤ.  

ɺ ʯʝʪʚʝʨʪʠʯʥʦʝ ʚʨʝʤʷ ʧʨʦʜʦʣʞʘʝʪʩʷ ʨʦʩʪ ʦʩʥʦʚʥʳʭ ʧʦʜʥʷʪʠʡ ʖʞʥʦʛʦ ʂʘʩʧʠʷ ʠ ʧʦ-

ʜʚʠʞʢʠ ʧʦ ʩʚʷʟʘʥʥʳʤ ʩ ʵʪʠʤ ʧʦʜʥʷʪʠʷʤʠ ʨʘʟʣʦʤʘʤ. 

ʅʘʨʷʜʫ c ʘʢʪʠʚʥʦʡ ʥʝʦʪʝʢʪʦʥʠʢʦʡ ʚ ʯʝʪʚʝʨʪʠʯʥʦʝ ʚʨʝʤʷ ʚ ʖʞʥʦʤ ʂʘʩʧʠʠ ʧʨʦʠʩʭʦʜʠʪ 

ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʫʞʝ ʦʪʣʦʞʠʚʰʝʛʦʩʷ ʤʘʪʝʨʠʘʣʘ, ʦʛʨʦʤʥʳʝ ʧʦʜʚʦʜʥʳʝ ʦʧʦʣʟʘʥʠʷ ʠ ʟʘʧʦʣʥʝ-

ʥʠʝ ʦʧʦʣʟʰʠʤʠ ʤʘʩʩʘʤʠ ʦʩʘʜʢʦʚ, ʚʳʨʘʞʝʥʥʳʭ ʚ ʨʝʣʴʝʬʝ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʝʧʨʝʩʩʠʡ. 

ɼʣʷ ʛʦʣʦʮʝʥʦʚʦʛʦ ʚʨʝʤʝʥʠ ʥʘʙʣʶʜʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʘʷ ʭʦʨʦʰʘʷ ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʦʙʱʝʡ 

ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʴʶ, ʢʦʣʝʙʘʥʠʷʤʠ ʫʨʦʚʥʷ ʂʘʩʧʠʷ ʠ ʭʘʨʘʢʪʝʨʦʤ ʦʪʣʘʛʘʝʤʳʭ ʦʩʘʜʢʦʚ. 

ɺ ʧʨʝʜʝʣʘʭ ʖʞʥʦ-ʂʘʩʧʠʡʩʢʦʡ ʚʧʘʜʠʥʳ ʥʘʙʣʶʜʘʶʪʩʷ ʮʠʢʣʦʥʠʯʝʩʢʦʝ ʠ ʘʥʪʠʮʠʢʣʦʥʠʯʝ-

ʩʢʦʝ ʜʚʠʞʝʥʠʷ. ʉʢʦʨʦʩʪʠ ʪʝʯʝʥʠʡ ʨʘʟʣʠʯʥʳ - ʜʦ 50-100 ʩʤ/ʩ. ʇʨʠʜʦʥʥʳʝ ʪʝʯʝʥʠʷ ʥʘ ʛʣʫʙʠʥʘʭ 

ʧʦʨʷʜʢʘ 200 ʤ, ʦʙʳʯʥʦ ʙʦʣʝʝ ʤʝʜʣʝʥʥʳʝ, ʠʭ ʩʢʦʨʦʩʪʴ ʥʝ ʧʨʝʚʳʰʘʝʪ 20-30 ʩʤ/ʩ [2]. 

ʅʘ ʟʘʧʘʜʝ ʖʞʥʦʛʦ ʂʘʩʧʠʷ ʨʘʩʧʦʣʦʞʝʥʘ ʮʝʣʘʷ ʛʠʨʣʷʥʜʘ ʥʝʙʦʣʴʰʠʭ ʦʩʪʨʦʚʦʚ, ʧʨʠʥʘʜ-

ʣʝʞʘʱʠʭ ɹʘʢʠʥʩʢʦʤʫ ʘʨʭʠʧʝʣʘʛʫ (ɹʫʣʣʘ, ɻʘʨʘʩʫ, ʂʘʤʝʥ ʇʝʨʩʠʘʥʠʥʘ ʠ ʜʨ.) 

ʇʘʣʝʦʤʘʛʥʠʪʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʦʙʨʘʟʮʘʭ ʢʝʨʥʦʚ ʩʢʚʘʞʠʥ, ʧʨʦʙʫʨʝʥʥʳʭ 

ʧʦ ʧʨʦʬʠʣʷʤ ʍVII (ɹʫʣʣʘ-ʤʦʨʝ, ʩʢʚ.380, 381, 383) ʠ XIV  (ɻʘʨʘʩʫ, ʩʢʚ.473-478) [1,3,4,5,6] 

(ʨʠʩ.1). 

 
ʈʠʩ. 1. ɻʝʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʬʠʣʠ ʧʨʦʙʫʨʝʥʥʳʭ ʩʢʚʘʞʠʥ ʥʘ ʧʣʦʱʘʜʷʭ ɹʘʢʠʥʩʢʦʛʦ ʘʨʭʠʧʝ-

ʣʘʛʘ ʖʞʥʦʛʦ ʂʘʩʧʠʷ: ɸ ï ʦ.ɻʘʨʘʩʫ, ɹ ï ʧʦʜʥʷʪʠʝ ɹʫʣʣʘ-ɼʝʥʠʟ 

 

ʇʨʦʚʝʜʝʥʦ ʦʙʦʙʱʝʥʠʝ ʧʘʣʝʦʤʘʛʥʠʪʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʖʞʥʦʛʦ ʂʘʩʧʠʷ, ʩʦʩʪʘʚʣʝʥʘ ʢʘʨʪʘ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʦʱʥʦʩʪʝʡ ʠ ʩʢʦʨʦʩʪʝʡ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʜʣʷ ʠʟʫʯʝʥʥʳʭ ʧʣʝʡʩʪʦʮʝʥʦʚʳʭ ʠ 

ʛʦʣʦʮʝʥʦʚʳʭ ʦʩʘʜʢʦʚ (ʵʧʦʭʘ ɹʨʶʥʝʩ) (ʨʠʩ. 2).  
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ʈʠʩ. 2. ʂʘʨʪʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʢʦʨʦʩʪʝʡ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʜʣʷ ʧʣʝʡʩʪʦʮʝʥʦʚʳʭ ʦʩʘʜʢʦʚ 

ʖʞʥʦʛʦ ʂʘʩʧʠʷ. 

  

ʂʘʢ ʚʠʜʥʦ ʠʟ ʢʘʨʪʳ, ʦʙʦʙʱʝʥʠʝ ʬʘʢʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦʟʚʦʣʠʣʦ ʚʳʜʝʣʠʪʴ ʧʣʦʱʘʜʠ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʩʢʦʨʦʩʪʷʤʠ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʠʣʠ ʝʛʦ ʦʪʩʫʪʩʪʚʠʷ ʟʘ ʧʦʩʣʝʜʥʠʝ 700 ʪʳʩ. ʣʝʪ.  

ʅʘʙʣʶʜʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʩʢʦʨʦʩʪʠ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʩ ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ, ʪ.ʝ. ʧʦ ʤʝʨʝ 

ʫʜʘʣʝʥʥʦʩʪʠ ʦʪ ʠʩʪʦʯʥʠʢʦʚ ʩʥʦʩʘ. ɿʘʧʘʜʥʘʷ ʟʦʥʘ ʖʞʥʦʛʦ ʂʘʩʧʠʷ ʦʙʦʛʘʱʝʥʘ ʤʘʛʥʝʪʠʪʦʤ, ʧʠ-

ʨʦʢʩʝʥʦʤ, ʮʠʦʟʠʪʦʤ. ʕʪʦʪ ʤʘʪʝʨʠʘʣ ʩʚʷʟʘʥ ʩ ʨʘʟʤʳʚʦʤ ʧʦʨʦʜ ʄʘʣʦʛʦ ʂʘʚʢʘʟʘ ʠ ʪʨʘʥʩʧʦʨʪʠʨʫ-

ʝʤʳʭ ʨ. ʂʫʨʦʡ ʠ ʨ. ʃʝʥʢʦʨʘʥʢʦʡ. 

ɺʦʩʪʦʯʥʘʷ ʯʘʩʪʴ ʖʞʥʦʛʦ ʂʘʩʧʠʷ ʦʪʣʠʯʘʝʪʩʷ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʨʦʛʦʚʳʭ ʦʙʤʘʥʦʢ, ʧʨʦʜʫʢ-

ʪʘʤʠ ʨʘʟʤʳʚʘ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʧʦʨʦʜ ʚʦʩʪʦʯʥʦʡ ʙʝʨʝʛʦʚʦʡ ʟʦʥʳ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʤʠʥʝ-

ʨʘʣʘʤʠ ʷʚʣʷʶʪʩʷ ʤʫʩʢʦʚʠʪ, ʛʨʘʥʘʪ, ʩʬʝʥ. ɿʥʘʯʠʪʝʣʴʥʘ ̫ʨʦʣʴ ʚ ʧʠʪʘʥʠʠ ʧʨʠʥʘʜʣʝʞʠʪ ʛʨʷʟʝʚʳʤ 

ʚʫʣʢʘʥʘʤ, ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʚ ʟʦʥʝ ʚʦʩʪʦʯʥʦʛʦ ʰʝʣʴʬʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʧʘʣʝʦʤʘʛʥʠʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʟʥʘʯʝʥʠʝ ʤʘʛʥʠʪʥʦʡ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ ʠ ʝʩʪʝʩʪʚʝʥʥʦʡ ʦʩʪʘʪʦʯʥʦʡ ʥʘʤʘʛʥʠʯʝʥʥʦʩʪʠ ʚʘʨʴʠ-

ʨʫʝʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʜʘʣʝʥʥʦʩʪʠ ʠʩʪʦʯʥʠʢʦʚ ʩʥʦʩʘ ʠ ʚʠʜʘ ʩʘʤʦʛʦ ʠʩʪʦʯʥʠʢʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʥʝ ʪʦʣʴʢʦ ʦʧʝʨʘʪʠʚʥʦ ʧʨʦʚʦʜʠʪʴ ʣʠʪʦʣʦʛʠʯʝʩʢʦʝ ʨʘʩʯʣʝʥʝʥʠʝ ʦʪʣʦʞʝʥʠʡ, ʥʦ ʠ ʩʫʜʠʪʴ ʦʙ ʠʟʤʝ-

ʥʝʥʠʠ ʩʢʦʨʦʩʪʠ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʚ ʦʜʥʦʪʠʧʥʳʭ ʦʪʣʦʞʝʥʠʷʭ, ʘ ʪʘʢʞʝ, ʦʧʨʝʜʝʣʷʪʴ ʚʦʟʤʦʞʥʳʝ 

ʠʩʪʦʯʥʠʢʠ ʩʥʦʩʘ ʚ ʜʘʥʥʳʡ ʨʘʡʦʥ ʪʝʨʨʠʛʝʥʥʦʛʦ ʠ ʚʫʣʢʘʥʦʛʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʦʚ. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦ ʤʘʛʥʠʪʥʳʤ ʩʚʦʡʩʪʚʘʤ ʧʦʟʚʦʣʠʣʠ ʢʦʨʨʝʣʠʨʦʚʘʪʴ ʩʪʨʘʪʠʛʨʘʬʠʯʝ-

ʩʢʠʝ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʢʘʡʥʦʟʦʷ ʚ ʧʨʝʜʝʣʘʭ ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʭ ʩʪʨʫʢʪʫʨ ʠ ʦʧʨʝʜʝʣʠʪʴ ʠʭ ʦʙʲʝʤ, 

ʯʪʦ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʧʦʠʩʢʦʚʳʭ ʠ ʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪʘʭ ʥʘ ʥʝʬʪʴ ʠ ʛʘʟ. 
 

ʃʠʪʝʨʘʪʫʨʘ 
1. Ķsayeva M.N. Cᴅnubi Xᴅzᴅr Pleystosen vᴅ Qolosen ­ºk¿nt¿lᴅrinin maqnitometrik tᴅdqiqatlarē, AMEA 

Geoligiya Ķnstitutunun ᴅsᴅrlᴅri , ˉ35, Bakē, 2007.- ʈ. 104-113. 
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ʀʩʘʝʚʘ ʄ.ʀ., ɻʘʨʘʝʚʘ ʊ.ɼ.  
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ʋɼʂ 551.7 

ɺɸʈʀɸʅʊ ʉɺʆɼʅʆʁ ɻɽʆʃʆɻʀʏɽʉʂʆʁ ʂʆʃʆʅʂʀ (ʉʊʈɸʊʀɻʈɸʌʀʏɽʉʂʆʁ ʐʂɸʃʓ) 

ʆʉɸɼʆʏʅʆɻʆ ʏɽʍʃɸ ɺʆʉʊʆʏʅʆɻʆ ʂɸɺʂɸɿɸ 

É ʄʘʛʦʤʝʜʦʚ ʈ.ɸ. 

ʀʥʩʪʠʪʫʪ ʛʝʦʣʦʛʠʠ ɼʅʎ ʈɸʅ 

 ʇʨʝʜʣʦʞʝʥ ʚʘʨʠʘʥʪ ʩʚʦʜʥʦʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʢʦʣʦʥʢʠ (ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʡ ʰʢʘʣʳ) ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ ɺʦ-

ʩʪʦʯʥʦʛʦ ʂʘʚʢʘʟʘ  

 ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʝʦʭʨʦʥʦʣʦʛʠʷ, ʩʣʦʠʩʪʦʩʪʴ, ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʘʷ ʰʢʘʣʘ, ʧʘʣʝʦʥʪʦʣʦʛʠʷ, ʦʪʥʦʩʠʪʝʣʴʥʳʡ 

ʛʝʦʣʦʛʠʯʝʩʢʠʡ ʚʦʟʨʘʩʪ ʛʦʨʥʳʭ ʧʦʨʦʜ. 

 

THE CONSOLIDATED VERSION OF THE GEOLOGICAL COLUMN (STRATIGRAPHIC 

SCALE) SEDIMENTARY COVER OF THE EASTERN CAUCASUS 

Magomedov R.A. 

Institute of Geology Dagestan scientific center of RAS 
 

 The proposed version of the consolidated geological column (stratigraphic scale) sedimentary cover of the East-

ern Caucasus  

 Key words: geochronology, stratified, stratigraphical scale, paleontology, relative geological age of rocks. 

 

ɺʦʩʪʦʯʥʦ-ʢʘʚʢʘʟʩʢʠʡ ʩʝʛʤʝʥʪ ʩʦʦʨʫʞʝʥʠʷ ʙʦʣʴʰʦʛʦ ʢʘʚʢʘʟʘ ʦʪʚʝʯʘʝʪ ʫʯʘʩʪʢʫ ʘʣʴʧʠʡ-

ʩʢʦʡ ʛʝʦʩʠʥʢʣʠʥʘʣʠ, ʚ ʧʨʝʜʝʣʘʭ ʦʩʝʚʦʡ ʟʦʥʳ ʢʦʪʦʨʦʛʦ ʥʘʠʙʦʣʝʝ ʨʝʟʢʦ ʧʨʦʷʚʠʣʘʩʴ ʠʥʚʝʨʩʠʷ 

ʛʝʦʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ, ʪʦʛʜʘ ʢʘʢ ʢʨʘʝʚʳʝ ʟʦʥʳ ʛʝʦʩʠʥʢʣʠʥʘʣʠ ʧʨʦʜʦʣʞʘʣʠ ʨʘʟʚʠʚʘʪʴʩʷ 

ʢʘʢ ʧʨʦʛʠʙʳ ʚʧʣʦʪʴ ʜʦ ʧʘʣʝʦʛʝʥʘ (ʶʞʥʘʷ ʬʣʠʰʝʚʘʷ ʟʦʥʘ) ʠʣʠ ʜʘʞʝ ʜʦ ʥʝʦʛʝʥʘ (ʩʝʚʝʨʥʘʷ ʠʟ-

ʚʝʩʪʥʷʢʦʚʘʷ ʟʦʥʘ). ʄʦʱʥʦʩʪʴ ʛʨʘʥʠʪʥʦʛʦ ʩʣʦʷ ʤʘʢʩʠʤʘʣʴʥʘ ʧʦʜ ʦʨʦʛʝʥʦʤ (ʜʦ 30 ʢʤ), ʚ ʩʤʝʞ-

ʥʳʭ ʧʨʦʛʠʙʘʭ - ʨʝʟʢʦ ʩʦʢʨʘʱʝʥ (ʜʦ 10 ʢʤ.), ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʝʨʭʥʷʷ ʢʨʦʤʢʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʭʦ 

ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ ʜʥʝʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦ ʪʠʧʫ ʤʘʥʪʠʡʥʳʭ ʜʠʘʧʠʨʦʚ [5,6,9]. ʉʫʱʝʩʪʚʫʶʪ ʢʦʩ-

ʚʝʥʥʳʝ ʜʘʥʥʳʝ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʝ ʵʪʫ ʤʦʜʝʣʴ: ʩʝʡʩʤʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʥʘ ʩʪʳʢʝ ʦʨʦʛʝʥʘ ʠ 

ʧʨʝʜʛʦʨʥʳʭ ʧʨʦʛʠʙʦʚ, ʪʘʤ ʞʝ ʛʝʦʪʝʨʤʘʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʤʘʥʪʠʡʥʳʝ ʠʟʦʪʦʧʥʳʝ ʤʝʪʢʠ ʧʦ ʛʝ-

ʣʠʶ, ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʬʣʶʠʜʦʟʠʨʦʚʘʥʥʦʩʪʠ ʠ ʬʣʶʠʜʦʧʨʦʥʠʮʘʝʤʦʩʪʠ, ʧʨʠʩʫʪʩʪʚʠʝ ʚ ʨʘʟʨʝʟʝ 

ʛʘʣʦʛʝʥʥʳʭ ʪʦʣʱ, ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʳʝ ʛʘʟʦʚʳʝ ʘʥʦʤʘʣʠʠ, ʥʝʬʪʝʧʨʦʷʚʣʝʥʠʷ, ʧʨʦʷʚʣʝʥʠʷ ʛʨʷʟʝ-

ʚʦʛʦ ʚʫʣʢʘʥʠʟʤʘ ʠ ʪ.ʜ. [7,8]. 

ʆʩʘʜʦʯʥʳʡ ʯʝʭʦʣ ʨʝʛʠʦʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʠʩʪʝʤʫ ʩʠʥʢʣʠʥʦʨʠʝʚ ʠ ʘʥʪʠʢʣʠʥʦʨʠʝʚ ʩ 

ʭʦʨʦʰʦ ʨʘʟʚʠʪʳʤʠ ʬʦʨʤʘʮʠʷʤʠ ʥʠʞʥʝʡ ʠ ʩʨʝʜʥʝʡ ʶʨʳ, ʤʝʣʘ, ʧʘʣʝʦʛʝʥʘ ʠ ʥʝʦʛʝʥʘ. ɺ ʩʠʣʫ ʥʝ-

ʧʦʣʥʦʡ ʠʥʚʝʨʩʠʠ, ʦʩʘʜʦʯʥʳʝ ʙʘʩʩʝʡʥʳ ɺʦʩʪʦʯʥʦʛʦ ʂʘʚʢʘʟʘ, ʩʦʭʨʘʥʠʣʠ ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʦʪʝʥʮʠ-

ʘʣ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʟʘʢʨʳʪʳʭ ʤʘʣʦʤʦʱʥʳʤ ʯʝʭʣʦʤ ʛʣʠʥʠʩʪʳʭ ʬʦʨʤʘʮʠʡ ʙʘʪ-ʙʘʡʦʩʘ, ʧʘ-

ʣʝʦʛʝʥʘ ʠ ʤʠʦʮʝʥʘ. ʉʪʝʧʝʥʴ ʦʙʥʘʞʸʥʥʦʩʪʠ ʧʦʨʦʜ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʦʪ ʧʝʨʠʬʝʨʠʠ ʢ ʮʝʥʪʨʘʣʴʥʳʤ 

ʯʘʩʪʷʤ ʨʝʛʠʦʥʘ. ʆʩʘʜʢʦʥʘʢʦʧʣʝʥʠʝ, ʦʨʦʛʝʥʝʟ, ʵʨʦʟʠʷ, ʜʝʥʫʜʘʮʠʷ ʠ ʘʙʨʘʟʠʷ ʦʧʨʝʜʝʣʠʣʠ ʛʝʦʣʦ-

ʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ɺʦʩʪʦʯʥʦʛʦ ʂʘʚʢʘʟʘ ʠ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʟʘʣʝʛʘʶʱʠʭ ʟʜʝʩʴ ʧʦ-

ʨʦʜ. ʂʘʢ ʧʨʘʚʠʣʦ, ʙʦʣʝʝ ʜʨʝʚʥʠʝ ʧʦʨʦʜʳ ʚʳʭʦʜʷʪ ʥʘ ʜʥʝʚʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʠ 

ʚʳʰʝ ʙʦʣʝʝ ʤʦʣʦʜʳʭ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʨʫʜʦʚ ʥʝʩʢʦʣʴʢʠʭ ʧʦʢʦʣʝʥʠʡ ʛʝʦʣʦʛʦʚ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʦʙʱʘʷ ʧʦʩʣʝʜʦ-

ʚʘʪʝʣʴʥʦʩʪʴ ʥʘʢʦʧʣʝʥʠʷ ʩʣʦʝʚ ʟʝʤʥʦʡ ʢʦʨʳ, ʧʦʣʫʯʠʚʰʘʷ ʥʘʟʚʘʥʠʝ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʡ ʰʢʘʣʳ. 

ʉʪʨʘʪʠʛʨʘʬʠʯʝʩʢʘʷ ʰʢʘʣʘ - ʦʩʥʦʚʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʝʡ ʛʝʦʭʨʦʥʦʣʦʛʠʯʝʩʢʦʡ 

ʰʢʘʣʳ, ʢʦʪʦʨʘʷ ʦʪʨʘʞʘʝʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʦʪʨʝʟʢʦʚ ʚʨʝʤʝʥʠ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʳʭ ʬʦʨʤʠʨʦ-

ʚʘʣʠʩʴ ʪʝ ʠʣʠ ʠʥʳʝ ʪʦʣʱʠ ʧʦʨʦʜ. ɻʝʦʭʨʦʥʦʣʦʛʠʯʝʩʢʘʷ ʰʢʘʣʘ ʩʦʟʜʘʚʘʣʘʩʴ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʪ-

ʥʦʩʠʪʝʣʴʥʦʛʦ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʧʦʨʦʜ. ɸʙʩʦʣʶʪʥʳʡ ʚʦʟʨʘʩʪ, ʠʟʤʝʨʷʝʤʳʡ ʚ ʛʦʜʘʭ, ʠʤʝʝʪ 

ʜʣʷ ʛʝʦʣʦʛʦʚ ʚʪʦʨʦʩʪʝʧʝʥʥʦʝ ʟʥʘʯʝʥʠʝ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ ʩʣʦʠʩʪʳʭ 

ʦʩʘʜʦʯʥʳʭ ʠ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʧʦʨʦʜ, ʘ ʪʘʢʞʝ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʧʦʨʦʜ (ʣʘʚ) ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠʥʮʠʧ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʥʘʧʣʘʩʪʦʚʘʥʠʷ (ʟʘʢʦʥ ʉʪʝʥʩʝʥʘ - ʧʨʠʥʮʠʧ ʉʪʝʥʦ). ʉʦʛʣʘʩʥʦ ʵʪʦʤʫ ʧʨʠʥ-

ʮʠʧʫ, ʢʘʞʜʳʡ ʚʳʰʝʣʝʞʘʱʠʡ ʧʣʘʩʪ (ʧʨʠ ʥʝʥʘʨʫʰʝʥʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʟʘʣʝʛʘʥʠʷ ʩʣʦʠ-

ʩʪʳʭ ʛʦʨʥʳʭ ʧʦʨʦʜ) ʤʦʣʦʞʝ ʥʠʞʝʣʝʞʘʱʝʛʦ.  
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ɺ ʨʘʟʥʦʝ ʚʨʝʤʷ ʨʘʟʥʳʤʠ ʘʚʪʦʨʘʤʠ ʙʳʣʠ ʩʦʩʪʘʚʣʝʥʳ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʝ ʰʢʘʣʳ (ʛʝʦʣʦ-

ʛʠʯʝʩʢʠʝ ʢʦʣʦʥʢʠ) ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʠ ʟʦʥ ʨʝʛʠʦʥʘ, ʦʪʨʘʞʘʶʱʠʝ ʦʪʜʝʣʴʥʳʝ ʚʦʧʨʦʩʳ ʨʝʛʠʦ-

ʥʘʣʴʥʦʡ ʩʪʨʘʪʠʛʨʘʬʠʠ ʠʣʠ ʫʟʢʦʩʧʝʮʠʘʣʴʥʳʝ ʚʦʧʨʦʩʳ ʧʨʦʤʳʩʣʦʚʦʡ ʛʝʦʣʦʛʠʠ [1,2,10,11,12 ʠ 

ʜʨ.]. ʅʦ ʩʚʦʜʥʦʡ ʢʘʨʪʠʥʳ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʡ ʰʢʘʣʳ, ʦʪʨʘʞʘʶʱʝʡ ʚʩʝ ʵʪʘʧʳ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ ɺʦʩʪʦʯʥʦʛʦ ʂʘʚʢʘʟʘ ʚ ʘʣʴʧʠʡʩʢʦʤ ʮʠʢʣʝ ʝʛʦ ʨʘʟʚʠʪʠʷ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʝʛʦ ʠʟʫ-

ʯʝʥʥʦʩʪʠ ʜʦ ʩʠʭ ʧʦʨ ʥʝʪ. ɺʠʜʠʤʦ, ʥʝʜʦʩʪʘʪʦʢ ʛʝʦʣʦʛʠʯʝʩʢʦʡ, ʛʝʦʬʠʟʠʯʝʩʢʦʡ, ʧʘʣʝʦʥʪʦʣʦʛʠʯʝ-

ʩʢʦʡ ʠ ʜʨ. ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʪʨʦʝʥʠʠ ʚʩʝʛʦ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ ʥʝ ʧʦʟʚʦʣʠʣʠ ʘʚʪʦʨʘʤ ʨʘʟʣʠʯʥʳʭ 

ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʰʢʘʣ ʨʝʛʠʦʥʘ ʧʨʝʜʣʦʞʠʪʴ ʟʘʢʦʥʯʝʥʥʫʶ ʩʚʦʜʥʫʶ ʝʛʦ ʤʦʜʝʣʴ. ʄʥʦʛʠʝ ʫʟʣʦ-

ʚʳʝ ʚʦʧʨʦʩʳ ʩʪʨʘʪʠʛʨʘʬʠʠ ʨʝʛʠʦʥʘ ʜʦ ʩʠʭ ʧʦʨ ʷʚʣʷʶʪʩʷ ʜʠʩʢʫʩʩʠʦʥʥʳʤʠ. ɺ ʨʘʙʦʪʝ ʩʜʝʣʘʥʘ 

ʧʦʧʳʪʢʘ ʩʦʙʨʘʪʴ ʨʘʟʨʦʟʥʝʥʥʫʶ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʫʶ ʠ ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ ʚ 

ʝʜʠʥʫʶ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʫʶ ʩʭʝʤʫ (ʨʠʩ.). ʇʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʩʭʝʤʳ (ʰʢʘʣʳ) ʠʩʧʦʣʴʟʦʚʘʥʳ ʤʘʪʝ-

ʨʠʘʣʳ ʬʦʥʜʦʚ ɼʘʛʝʩʪʘʥʩʢʦʡ ʢʦʤʧʣʝʢʩʥʦʡ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʦʡ ʵʢʩʧʝʜʠʮʠʠ, ʀʥʩʪʠʪʫʪʘ ʛʝʦʣʦ-

ʛʠʠ ɼʅʎ ʈɸʅ, ʩʦʙʩʪʚʝʥʥʳʭ ʧʦʣʝʚʳʭ ʥʘʙʣʶʜʝʥʠʡ ʠ ʢʦʥʩʫʣʴʪʘʮʠʠ ʩʪʘʨʝʡʰʝʛʦ ʜʘʛʝʩʪʘʥʩʢʦʛʦ 

ʛʝʦʣʦʛʘ ʖ.ʄ. ʄʘʛʦʤʝʜʦʚʘ, ʢʦʪʦʨʦʤʫ ʘʚʪʦʨ ʚʳʨʘʞʘʝʪ ʠʩʢʨʝʥʥʶʶ ʙʣʘʛʦʜʘʨʥʦʩʪʴ. 

ʖʈʉʂɸʗ ʉʀʉʊɽʄɸ. ʆʪʣʦʞʝʥʠʷ ʶʨʩʢʦʡ ʩʠʩʪʝʤʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʩʝʤʠ ʪʨʝʤʷ ʝʝ ʦʪ-

ʜʝʣʘʤʠ. 

ʅʘʠʙʦʣʝʝ ʜʨʝʚʥʠʤ ʬʘʫʥʠʩʪʠʯʝʩʢʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʥʳʤ ʷʨʫʩʦʤ ʩʨʝʜʠ ʵʪʦʡ ʪʦʣʱʠ ʷʚʣʷ-

ʝʪʩʷ ʜʦʤʝʨ (J1d). ʇʨʘʚʜʘ ʩʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʜʦʤʝʨʩʢʘʷ ʬʘʫʥʘ ʥʘʡʜʝʥʘ ʥʝ ʚ ʩʘʤʳʭ ʥʠʟʘʭ ʦʩʘ-

ʜʦʯʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʚʝʨʦʷʪʥʳʝ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʦ ʚʦʟ-

ʤʦʞʥʦʤ ʥʘʣʠʯʠʠ ʦʪʣʦʞʝʥʠʡ ʧʣʠʥʩʙʘʭʘ ʠ ʜʘʞʝ ʚʝʨʭʦʚ ʥʠʞʥʝʛʦ ʣʝʡʘʩʘ. 

ʅʠʞʥʠʡ ʦʪʜʝʣ ï ʣʝʡʘʩ (J1 p+d+t+a1) ʚ ʉʣʘʥʮʝʚʦʤ ɼʘʛʝʩʪʘʥʝ ʧʨʝʜʩʪʘʚʣʝʥ ʦʜʥʦʦʙʨʘʟ-

ʥʦʡ ʪʦʣʱʝʡ ʪʝʤʥʳʭ ʛʣʠʥʠʩʪʳʭ ʩʣʘʥʮʝʚ ʩ ʧʨʦʩʣʦʷʤʠ ʠ ʧʘʯʢʘʤʠ ʘʣʝʚʨʦʣʠʪʦʚ ʠ ʧʝʩʯʘʥʠʢʦʚ.  

ʉʨʝʜʥʠʡ ʣʝʡʘʩ ʚ ʦʙʲʝʤʝ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʧʣʠʥʩʙʘʭʩʢʦʛʦ ʠ ʜʦʤʝʨʩʢʦʛʦ ʷʨʫʩʦʚ ʚ ʚʝʨ-

ʭʦʚʴʷʭ ʨʝʢ ɸʥʜʠʡʩʢʦʝ ʠ ɸʚʘʨʩʢʦʝ ʂʦʡʩʫ ʧʨʝʜʩʪʘʚʣʝʥ ʯʨʝʟʚʳʯʘʡʥʦ ʦʜʥʦʦʙʨʘʟʥʦʡ ʪʦʣʱʝʡ ʤʝ-

ʪʘʤʦʨʬʠʟʦʚʘʥʥʳʭ ʛʣʠʥʠʩʪʳʭ ʩʣʘʥʮʝʚ, ʠʤʝʶʱʠʭ ʦʙʣʠʢ ʘʩʧʠʜʥʳʭ, ʘ ʤʝʩʪʘʤʠ - ʧʝʨʝʭʦʜʷʱʠʭ ʚ 

ʬʠʣʣʠʪʳ. ʇʨʦʩʣʦʠ ʧʝʩʯʘʥʠʢʦʚ ʚʩʪʨʝʯʘʶʪʩʷ ʦʯʝʥʴ ʨʝʜʢʦ, ʤʦʱʥʦʩʪʴ ʠʭ ʦʙʳʯʥʦ ʥʝ ʧʨʝʚʳʰʘʝʪ 5-

10 ʩʤ, ʠʥʦʛʜʘ ʜʦʩʪʠʛʘʝʪ 1-1,5 ʤ. ʄʦʱʥʦʩʪʴ ʩʨʝʜʥʝ-ʣʝʡʘʩʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʧʦ ʨʝʢʝ ɸʥʜʠʡʩʢʦʝ 

ʂʦʡʩʫ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 3800-4000 ʤ. 

ʂ ʚʝʨʭʥʝʤʫ ʣʝʡʘʩʫ ʦʪʥʦʩʷʪʩʷ ʦʪʣʦʞʝʥʠʷ ʪʦʘʨʩʢʦʛʦ ʷʨʫʩʘ ʠ ʚʳʰʝʣʝʞʘʱʠʝ ʦʪʣʦʞʝʥʠʷ 

ʂʘʨʘʭʩʢʦʡ ʩʚʠʪʳ (ʥʠʞʥʠʡ ʘʘʣʝʥ - J1a1). 

ʊʦʘʨʩʢʠʡ ʷʨʫʩ ʚ ʉʣʘʥʮʝʚʦʤ ɼʘʛʝʩʪʘʥʝ ʩʨʘʚʥʠʪʝʣʴʥʦ ʯʝʪʢʦ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʪʨʠ ʧʦʜʲ-

ʷʨʫʩʘ: ʥʠʞʥʠʡ, ʩʨʝʜʥʠʡ, ʚʝʨʭʥʠʡ. ɺ ʦʩʥʦʚʘʥʠʠ ʥʠʞʥʝʛʦ ʪʦʘʨʘ ʟʘʣʝʛʘʶʪ ʤʦʱʥʳʝ (ʜʦ 40 ʤ) ʧʣʘ-

ʩʪʳ ʩʝʨʳʭ ʤʝʣʢʦʟʝʨʥʠʩʪʳʭ ʧʝʩʯʘʥʠʢʦʚ ʩ ʧʨʦʩʣʦʷʤʠ ʪʝʤʥʳʭ ʛʣʠʥʠʩʪʳʭ ʩʣʘʥʮʝʚ. ɺʚʝʨʭ ʧʦ ʨʘʟ-

ʨʝʟʫ ʧʝʩʯʘʥʠʩʪʦʩʪʴ ʩʥʠʞʘʝʪʩʷ. ʆʪʣʦʞʝʥʠʷ ʩʨʝʜʥʝʛʦ ʪʦʘʨʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʯʝʨʝʜʦʚʘʥʠʝʤ ʛʣʠ-

ʥʠʩʪʳʭ ʩʣʘʥʮʝʚ ʩ ʘʣʝʚʨʦʣʠʪʘʤʠ ʠ ʨʝʞʝ ʧʝʩʯʘʥʠʢʘʤʠ. ɺʩʪʨʝʯʘʶʪʩʷ ʣʠʥʟʳ ʠ ʣʠʥʟʦʚʠʜʥʳʝ ʧʨʦ-

ʩʣʦʠ ʠʟʚʝʩʪʥʷʢʦʚ, ʤʝʨʛʝʣʝʡ ʠ ʩʠʜʝʨʠʪʦʚ. ɺʝʨʭʥʝ-ʪʦʘʨʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʝʨʝʩʣʘʠ-

ʚʘʥʠʝʤ ʛʣʠʥʠʩʪʳʭ ʩʣʘʥʮʝʚ, ʘʣʝʚʨʦʣʠʪʦʚ ʠ ʧʝʩʯʘʥʠʢʦʚ. ʇʝʩʯʘʥʳʝ ʧʣʘʩʪʳ ʦʙʨʘʟʫʶʪ ʧʘʢʝʪʳ 

ʤʦʱʥʦʩʪʴʶ ʜʦ 20 ʤ. ɺ ʦʩʥʦʚʘʥʠʠ ʚʝʨʭʥʝʛʦ ʪʦʘʨʘ ʟʘʣʝʛʘʝʪ ʧʣʘʩʪ (ʜʦ 10 ʤ) ʙʘʟʘʣʴʥʦʛʦ ʢʦʥʛʣʦʤʝ-

ʨʘʪʘ. ʄʦʱʥʦʩʪʴ ʪʦʘʨʩʢʦʛʦ ʷʨʫʩʘ ʧʦ ʨʝʢʝ ɸʚʘʨʩʢʦʝ ʂʦʡʩʫ ʩʦʩʪʘʚʣʷʝʪ 3000 ʤ., ʧʦ ʨʝʢʝ ɸʥʜʠʡ-

ʩʢʦʝ ʂʦʡʩʫ - ʦʢʦʣʦ 2000 ʤ. ɺ ʇʨʠʩʘʤʫʨʩʢʦʤ ʨʘʡʦʥʝ ʤʦʱʥʦʩʪʴ ʪʦʘʨʘ ʜʦʩʪʠʛʘʝʪ ʧʦʨʷʜʢʘ 4000 ʤ.  

ɺʝʨʭʥʷʷ ʯʘʩʪʴ ʥʠʞʥʝʘʘʣʝʥʩʢʠʭ ʦʪʣʦʞʝʥʠʡ (ʂʘʨʘʭʩʢʦʡ ʩʚʠʪʳ) ʩʣʦʞʝʥʘ ʤʦʱʥʳʤʠ ʧʘʯ-

ʢʘʤʠ ʧʝʩʯʘʥʠʢʦʚ ʩ ʨʝʜʢʠʤʠ ʧʨʦʩʣʦʷʤʠ ʘʨʛʠʣʣʠʪʦʚ, ʩ ʣʠʥʟʘʤʠ ʠ ʢʦʥʢʨʝʮʠʷʤʠ ʩʠʜʝʨʠʪʦʚ, ʧʨʦ-

ʩʣʦʷʤʠ ʫʛʣʠʩʪʳʭ ʩʣʘʥʮʝʚ ʠ ʙʫʨʳʭ ʫʛʣʝʡ. ɻʣʠʥʠʩʪʳʝ ʧʦʨʦʜʳ ʠʤʝʶʪ ʧʦʜʯʠʥʝʥʥʦʝ ʧʦʣʦʞʝʥʠʝ ʚ 

ʨʘʟʨʝʟʝ. ʍʘʨʘʢʪʝʨʥʘʷ ʬʘʫʥʘ - ʘʤʤʦʥʠʪʳ: Leioceras opalinum.  
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 ʈʠʩ. ʉʚʦʜʥʘʷ ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʢʦʣʦʥʢʘ (ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʘʷ ʰʢʘʣʘ) ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ ɺʦʩʪʦʯʥʦʛʦ ʂʘʚʢʘʟʘ 

(ʧʨʦʜʦʣʞʝʥʠʝ ï ʥʘ ʩʣʝʜʫʶʱʝʡ ʩʪʨ.).  



ʄʘʛʦʤʝʜʦʚ ʈ.ɸ. 

ɺɸʈʀɸʅʊ ʉɺʆɼʅʆʁ ɻɽʆʃʆɻʀʏɽʉʂʆʁ ʂʆʃʆʅʂʀ (ʉʊʈɸʊʀɻʈɸʌʀʏɽʉʂʆʁ ʐʂɸʃʓ) ʆʉɸɼʆʏʅʆɻʆ ʏɽʍʃɸ é 
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 ʈʠʩ. ʉʚʦʜʥʘʷ ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʢʦʣʦʥʢʘ (ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʘʷ ʰʢʘʣʘ) ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ ɺʦʩʪʦʯʥʦʛʦ ʂʘʚʢʘʟʘ 

(ʧʨʦʜʦʣʞʝʥʠʝ). 
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ʄʦʱʥʦʩʪʴ ʥʠʞʥʝʛʦ ʘʘʣʝʥʘ ʠʟʤʝʥʷʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 1000 ʤ (ʨ. ɻʘʤʨʠ-ʦʟʝʥʴ) - 5000 ʤ (ʭʨ. 

ʉʘʨʬʫʥʷʣ) ʩ ʦʙɦʝʡ ʪʝʥʜʝʥʮʠʝʡ ʩʨʘʚʥʠʪʝʣʴʥʦ ʨʝʟʢʦʛʦ ʩʦʢʨʘʱʝʥʠʷ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʥʘʧʨʘʚ-

ʣʝʥʠʠ. ʉʪʨʘʪʠʛʨʘʬʠʯʝʩʢʘʷ ʛʨʘʥʠʮʘ ʤʝʞʜʫ ʚʝʨʭʥʠʤ ʪʦʘʨʦʤ ʠ ʥʠʞʥʠʤ ʘʘʣʝʥʦʤ ʦʩʪʘʝʪʩʷ ʥʝ ʧʦʜ-

ʪʚʝʨʞʜʝʥʥʦʡ ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʤ ʤʘʪʝʨʠʘʣʦʤ. 

ʉʨʝʜʥʠʡ ʦʪʜʝʣ ï ʜʦʛʛʝʨ (J2 a2+bj+bt) ʩʦʛʣʘʩʥʦ ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʡ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʡ 

ʩʭʝʤʝ, ʫʪʚʝʨʞʜʝʥʥʦʡ ʄʉʂ ʉʉʉʈ, ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʦʙʲʝʤʝ ʘʘʣʝʥʩʢʦʛʦ, ʙʘʡʦʩʩʢʦʛʦ ʠ ʙʘʪʩʢʦʛʦ 

ʷʨʫʩʦʚ.  

ʆʪʣʦʞʝʥʠʷʤʠ ʚʝʨʭʥʝʛʦ ʘʘʣʝʥʘ (J2 a2) ʧʨʝʜʩʪʘʚʣʝʥʳ ʘʨʛʠʣʣʠʪʘʤʠ ʩ ʧʨʦʩʣʦʷʤʠ ʠ ʧʘʯʢʘʤʠ 

ʘʣʝʚʨʦʣʠʪʦʚ ʠ ʧʝʩʯʘʥʠʢʦʚ, ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ - ʛʣʠʥʠʩʪʦ-ʘʣʝʚʨʦʣʠʪʦʚʳʤʠ ʧʦʨʦʜʘʤʠ ʩ 

ʧʨʦʩʣʦʷʤʠ ʠ ʧʘʢʝʪʘʤʠ ʧʝʩʯʘʥʠʢʦʚ. ɺ ʮʝʣʦʤ ʚ ʚʝʨʭʥʝʤ ʘʘʣʝʥʝ ʩʢʘʟʳʚʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʨʝʦʙ-

ʣʘʜʘʥʠʝ ʛʣʠʥʠʩʪʳʭ ʧʦʨʦʜ. ʋʛʣʠʩʪʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʨʝʜʢʠ ʠ ʤʘʣʦʭʘʨʘʢʪʝʨʥʳ. ʄʘʢʩʠʤʘʣʴʥʦʡ 

ʤʦʱʥʦʩʪʠ ʚʝʨʭʥʝʘʘʣʝʥʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʜʦʩʪʠʛʘʶʪ ʚ ʉʣʘʥʮʝʚʦʤ ɼʘʛʝʩʪʘʥʝ (ʦʢʦʣʦ 1400 ʤ ʙʣʠʟ 

ʩʝʣ. ʎʤʫʨ). ɺ ʇʨʝʜʛʦʨʥʦʤ ɼʘʛʝʩʪʘʥʝ ʤʦʱʥʦʩʪʴ ʚʝʨʭʥʝʛʦ ʘʘʣʝʥʘ ʠʟʤʝʥʷʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 270-

300 ʤ (ɼʫʟʣʘʢè ɹʝʨʝʢʝʡ) ʜʦ 850 ʤ (ʈʫʙʘʩ-ʯʘʡ). ʌʘʫʥʘ - ʘʤʤʦʥʠʪʳ: Ludwigia murchisonae.  

ʅʠʞʥʝʙʘʡʦʩʩʢʠʝ ʦʪʣʦʞʝʥʠʷ (J2 bj1) ï ʂʫʤʫʭʩʢʘʷ ʩʚʠʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʘʨʛʠʣʣʠʪʘʤʠ ʩ ʧʨʦ-

ʩʣʦʷʤʠ ʘʣʝʚʨʦʣʠʪʦʚ ʠ ʧʝʩʯʘʥʠʢʦʚ. ʌʘʫʥʘ: ʄʠʣʠʦʣʠʜʳ (Spiroloculina perlucida, Ophthalmidiam 

gorbatshikae. ɺʝʨʭʥʷʷ ʯʘʩʪʴ ʙʘʡʦʩʩʢʠʭ ʦʪʣʦʞʝʥʠʡ, ʦʙʦʛʘʱʸʥʥʘʷ ʧʝʩʯʘʥʠʢʘʤʠ ʠ ʧʝʩʯʘʥʦ-

ʛʣʠʥʠʩʪʳʝ ʦʪʣʦʞʝʥʠʷ ʙʘʪʘ ʦʙʲʝʜʠʥʷʶʪʩʷ ʚ ʚʝʨʭʥʝʙʘʡʦʩʩʢʦ-ʙʘʪʩʢʠʡ ʪʝʨʨʠʛʝʥʥʳʡ ʢʦʤʧʣʝʢʩ (J2 

bj2 + bt) - ʎʫʜʘʭʘʨʩʢʘʷ ʩʚʠʪʘ. ʏʝʪʢʦʡ ʛʨʘʥʠʮʳ ʤʝʞʜʫ ʵʪʠʤʠ ʩʚʠʪʘʤʠ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ. ʇʨʝʜ-

ʩʪʘʚʣʝʥ ʢʦʤʧʣʝʢʩ ʦʜʥʦʦʙʨʘʟʥʦʡ ʪʦʣʱʝʡ ʘʣʝʚʨʦʣʠʪʦ-ʛʣʠʥʠʩʪʳʭ ʧʦʨʦʜ ʩ ʨʝʜʢʠʤʠ ʧʨʦʩʣʦʷʤʠ 

ʧʝʩʯʘʥʠʢʦʚ. ɺ ʉʣʘʥʮʝʚʦʤ ɼʘʛʝʩʪʘʥʝ ʙʘʡʦʩ-ʙʘʪʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʧʦʯʪʠ ʧʦʚʩʝʤʝʩʪʥʦ ʟʘʣʝʛʘʶʪ ʩʦ-

ʛʣʘʩʥʦ ʥʘ ʪʦʣʱʘʭ ʘʘʣʝʥʘ. ɺ ʦʪʜʝʣʴʥʳʭ ʨʘʟʨʝʟʘʭ (ʂʘʨʘ-ʂʦʡʩʫ, ɸʥʜʠʡʩʢʦʝ ʠ ɸʚʘʨʩʢʦʝ ʂʦʡʩʫ) ʚ 

ʦʩʥʦʚʘʥʠʠ ʙʘʡʦʩʘ ʦʪʤʝʯʝʥʳ ʧʨʦʩʣʦʠ ʙʘʟʘʣʴʥʦʛʦ ʢʦʥʛʣʦʤʝʨʘʪʘ (ʅ.ɸ. ʂʦʥʶʭʦʚ, 1955). ʄʦʱ-

ʥʦʩʪʴ ʙʘʡʦʩ-ʙʘʪʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʜʦʩʪʠʛʘʝʪ ʤʘʢʩʠʤʫʤʘ ʚ ʨʘʡʦʥʝ ʭʨʝʙʪʘ ʃʝʩ, ʛʜʝ ʦʥʘ ʨʘʚʥʘ 2600 

ʤ. ʂ ʚʦʩʪʦʢʫ ʠ ʶʛʦ-ʚʦʩʪʦʢʫ ʦʪ ʭʨʝʙʪʘ ʃʝʩ, ʤʦʱʥʦʩʪʠ ʙʘʡʦʩ-ʙʘʪʘ ʨʝʟʢʦ ʩʦʢʨʘʱʘʶʪʩʷ ʜʦ 100 ʤ ʠ 

ʤʝʥʝʝ, ʚʩʣʝʜʩʪʚʠʝ ʨʘʟʤʳʚʘ ʩʨʝʜʥʝʶʨʩʢʠʭ ʪʦʣʱ ʧʨʝʜʪʠʪʦʥʩʢʦʡ ʠ ʥʠʞʥʝʤʝʣʦʚʦʡ ʪʨʘʥʩʛʨʝʩʩʠʷ-

ʤʠ. ʌʘʫʥʘ: Nubecularia ï N. mitra, N. Alligata, N. Digitulus, N. maxima. ʋ.ʊ. ʊʝʤʠʨʙʝʢʦʚʘ ʦʧʠʩʘ-

ʣʘ ʜʚʘ ʥʦʚʳʭ ʚʠʜʘ ʤʠʣʠʦʣʠʜ Spiroloculina perlucida ʠ Ophthalmidiam gorbatshikae ʙʘʡʦʩʩʢʦʛʦ 

ʚʦʟʨʘʩʪʘ, ʘ ʚ ʧʦʟʜʥʝʙʘʡʦʩʩʢʠʭ ʧʦʨʦʜʘʭ ʠʟ ʨʘʟʨʝʟʘ ʫ ʩʝʣ. ʎʫʜʘʭʘʨ ï ʯʝʪʳʨʝ ʥʦʚʳʭ ʚʠʜʘ Nubecu-

laria ï N. mitra, N. Alligata, N. Digitulus, N. maxima [3]. ʅʘ ʦʩʥʦʚʘʥʠʠ ʤʠʢʨʦʬʘʫʥʠʩʪʠʯʝʩʢʠʭ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ ɸ.ʄ. ʄʘʛʦʤʝʜʦʚ ʠ ʋ.ʊ. ʊʝʤʠʨʙʝʢʦʚʘ ʫʪʦʯʥʠʣʠ ʛʨʘʥʠʮʫ ʤʝʞʜʫ ʙʘʡʦʩʩʢʠʤ ʠ ʙʘʪ-

ʩʢʠʤ ʷʨʫʩʘʤʠ ʚ ʮʫʜʘʭʘʨʩʢʦʤ, ʯʦʭʩʢʦʤ ʠ ʛʫʥʠʙʩʢʦʤ ʨʘʟʨʝʟʘʭ.  

ɺʝʨʭʥʠʡ ʦʪʜʝʣ ï ʤʘʣʴʤ (J3 cl+ox+km+t) ʧʨʝʜʩʪʘʚʣʝʥ ʧʦʣʥʦʩʪʴʶ ʚʩʝʤʠ ʷʨʫʩʘʤʠ ʪʦʣʴʢʦ 

ʚ ʥʝʢʦʪʦʨʳʭ ʨʘʡʦʥʘʭ ʀʟʚʝʩʪʥʷʢʦʚʦʡ ʦʙʣʘʩʪʠ (ɹʦʪʣʠʭ, ɻʫʥʠʙ). ɺ ʦʙʣʘʩʪʠ ʧʨʝʜʛʦʨʠʡ ʚʝʨʭʥʝʶʨ-

ʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʧʦʯʪʠ ʧʦʚʩʝʤʝʩʪʥʦ ʦʪʩʫʪʩʪʚʫʶʪ, ʚʩʣʝʜʩʪʚʠʝ ʨʘʟʤʳʚʘ ʠʭ ʥʠʞʥʝʤʝʣʦʚʦʡ ʪʨʘʥʩ-

ʛʨʝʩʩʠʝʡ, ʠ ʣʠʰʴ ʚ ɿʘʫʟʘʥʙʘʰʝ ʚʩʢʨʳʪʘ 250-ʪʠ ʤʝʪʨʦʚʘʷ ʪʦʣʱʘ ʢʠʤʝʨʠʜʞ-ʪʠʪʦʥʘ (ɺ.ʃ. ɻʘʣʠʥ, 

1965). ʇʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʜʚʘ ʢʦʤʧʣʝʢʩʘ.  

ʆʪʣʦʞʝʥʠʷ ʢʝʣʣʦʚʝʡʩʢʦʛʦ ʷʨʫʩʘ ʦʙʨʘʟʫʶʪ ʥʠʞʥʠʡ ʪʝʨʨʠʛʝʥʥʦ-ʜʦʣʦʤʠʪʦʚʳʡ ʢʦʤʧʣʝʢʩ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ, ʚ ʦʩʥʦʚʥʦʤ, ʘʣʝʚʨʦʣʠʪʘʤʠ ʩ ʧʨʦʩʣʦʷʤʠ ʧʝʩʯʘʥʠʩʪʳʭ ʠʟʚʝʩʪʥʷʢʦʚ ʠ ʜʦʣʦʤʠ-

ʪʦʚ ʩ ʣʠʥʟʦʚʠʜʥʳʤʠ ʧʨʦʩʣʦʷʤʠ ʛʠʧʩʘ, ʤʦʱʥʦʩʪʴʶ ʜʦ 140 ʤ.  

ʆʪʣʦʞʝʥʠʷ ʦʢʩʬʦʨʜ-ʢʠʤʤʝʨʠʜʞ-ʪʠʪʦʥʩʢʦʛʦ ʷʨʫʩʦʚ ʦʙʨʘʟʫʶʪ ʢʘʨʙʦʥʘʪʥʳʡ ʢʦʤʧʣʝʢʩ 

ʚʝʨʭʥʝʡ ʶʨʳ. ʉʣʦʞʝʥ ʦʥ, ʚ ʦʩʥʦʚʥʦʤ, ʧʣʦʪʥʳʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ, ʜʦʣʦʤʠʪʠʟʠʨʦʚʘʥʥʳʤʠ ʩ ʧʨʦ-

ʩʣʦʷʤʠ ʜʦʣʦʤʠʪʦʚ, ʘʥʛʠʜʨʠʪʦʚ, ʯʘʩʪʦ ʟʘʛʠʧʩʦʚʘʥʥʳʭ. ʌʘʫʥʘ: ʘʤʤʦʥʠʪʳ, ʜʚʫʩʪʚʦʨʯʘʪʳʝ ʤʦʣ-

ʣʶʩʢʠ. ʄʦʱʥʦʩʪʴ ʵʪʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚ ʟʘʧʘʜʥʳʭ ʨʘʡʦʥʘʭ ʠʟʚʝʩʪʥʷʢʦʚʦʡ ʦʙʣʘʩʪʠ ʜʦʩʪʠʛʘʝʪ 300 ʤ, 

ʩ ʧʨʦʜʚʠʞʝʥʠʝʤ ʢ ʚʦʩʪʦʢʫ ʦʥʘ ʧʦʩʪʝʧʝʥʥʦ ʩʥʠʞʘʝʪʩ ̫ʜʦ 20-40 ʤ, ʧʨʠʯʝʤ ʧʦʨʦʜʳ ʚ ʟʥʘʯʠʪʝʣʴ-

ʥʦʡ ʤʝʨʝ ʦʙʦʛʘʱʘʶʪʩʷ ʧʝʩʯʘʥʳʤ ʤʘʪʝʨʠʘʣʦʤ. 

ʄɽʃʆɺɸʗ ʉʀʉʊɽʄɸ. ʆʪʣʦʞʝʥʠʷ ʤʝʣʦʚʦʡ ʩʠʩʪʝʤʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʩʝʤʠ ʩʪʨʘʪʠʛʨʘ-

ʬʠʯʝʩʢʠʤʠ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ. ʇʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʜʚʘ ʦʪʜʝʣʘ: ʥʠʞʥʠʡ (ʂ1) ʠ ʚʝʨʭʥʠʡ (ʂ2). 

ʅʠʞʥʠʡ ʦʪʜʝʣ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʧʦ ʣʠʪʦʣʦʛʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʥʘ ʜʚʘ ʢʦʤʧʣʝʢʩʘ.  

ʆʪʣʦʞʝʥʠʷ ʚʘʣʘʥʞʠʥʩʢʦʛʦ, ʛʦʪʝʨʠʚʩʢʦʛʦ ʠ ʥʠʞʥʝʡ ʯʘʩʪʠ ʙʘʨʨʝʤʩʢʦʛʦ ʷʨʫʩʦʚ (ʅʝʦʢʦʤ-

ʩʢʠʡ ʷʨʫʩ - ʂ1 nc) ʦʙʨʘʟʫʶʪ ʢʘʨʙʦʥʘʪʥʦ-ʪʝʨʨʠʛʝʥʥʳʡ ʢʦʤʧʣʝʢʩ ʥʠʞʥʝʛʦ ʤʝʣʘ ʤʦʱʥʦʩʪʴʶ 120-



ʄʘʛʦʤʝʜʦʚ ʈ.ɸ. 
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140 ʤ. ʇʨʝʜʩʪʘʚʣʝʥ ʦʥ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʠʟʚʝʩʪʥʷʢʘʤʠ ʩ ʪʦʥʢʠʤʠ ʧʨʦʩʣʦʷʤʠ ʤʝʨʛʝʣʝʡ, ʧʝʩʯʘ-

ʥʠʢʦʚ ʠ ʘʣʝʚʨʦʣʠʪʦʚ. ʆʪʣʦʞʝʥʠʷ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʙʘʨʨʝʤʩʢʦʛʦ ʷʨʫʩʘ, ʘʧʪʩʢʦʛʦ ʠ ʘʣʴʙʩʢʦʛʦ ʷʨʫ-

ʩʦʚ ʦʙʨʘʟʫʶʪ ʪʝʨʨʠʛʝʥʥʳʡ ʢʦʤʧʣʝʢʩ ʥʠʞʥʝʛʦ ʤʝʣʘ. ʇʨʝʜʩʪʘʚʣʝʥ ʦʥ ʯʝʨʝʜʦʚʘʥʠʝʤ ʘʣʝʚʨʦʣʠʪʦ-

ʛʣʠʥʠʩʪʳʭ ʠ ʧʝʩʯʘʥʦ-ʘʣʝʚʨʦʣʠʪʦʚʳʭ ʧʦʨʦʜ. ɺ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʪʦʣʱʠ (ʘʧʪʩʢʠʡ ʷʨʫʩ) ʧʝʩʯʘʥʠʢʠ 

ʯʘʩʪʦ ʦʙʨʘʟʫʶʪ ʤʦʱʥʳʝ ʧʘʯʢʠ, ʜʦ 20-25 ʤ ʢʘʞʜʘʷ. ʆʪʣʦʞʝʥʠʷ ʘʣʴʙʩʢʦʛʦ ʷʨʫʩʘ ʙʦʣʝʝ ʛʣʠʥʠʩʪʳ. 

ʄʦʱʥʦʩʪʴ ʢʦʤʧʣʝʢʩʘ ʚ ʧʨʝʜʝʣʘʭ 240-250 ʤ. ɺ ʖʞʥʦʤ ɼʘʛʝʩʪʘʥʝ ʚʘʣʘʥʞʠʥ ʠ ʛʦʪʝʨʠʚ ʚʳʢʣʠʥʠ-

ʚʘʶʪʩʷ, ʙʘʨʨʝʤ ʟʘʣʝʛʘʝʪ ʥʘ ʚʝʨʭʥʝʡ ʶʨʝ. ɺ ʦʩʥʦʚʘʥʠʠ ʘʣʴʙʩʢʦʛʦ ʷʨʫʩʘ - ʘʤʤʦʥʠʪʳ ʨʦʜʘ Pseu-

dosilesites. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʠʢʨʦʬʘʫʥʠʩʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʚʝʜʝʥʥʳʭ ʂ.ɻ. ʉʘʤʳʰʢʠ-

ʥʦʡ [3] ʤʘʩʩʠʚʥʘʷ ʧʘʯʢʘ ʦʨʛʘʥʦʛʝʥʥʳʭ ʦʦʣʠʪʦʚʳʭ ʠʟʚʝʩʪʥʷʢʦʚ ʩ ʘʤʤʦʥʠʪʘʤʠ ʩʠʤʙʠʨʩʢʠʪʝʩ ʚ 

1961 ʛʦʜʫ ʄʝʞʚʝʜʦʤʩʪʚʝʥʥʦʡ ʉʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʡ ʂʦʤʠʩʩʠʝʡ ʉʉʉʈ ʦʪʥʝʩʝʥʘ ʢ ʧʦʟʜʥʝʤʫ ʛʦʪʝ-

ʨʠʚʫ. ɺ ʛʦʪʝʨʠʚʩʢʦʤ ʷʨʫʩʝ ʚʳʜʝʣʝʥʳ ʪʨʠ ʤʠʢʨʦʬʘʫʥʠʩʪʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʘ: Conicospirillina sp., 

Lenticulina crassa, Astacolus parallela (Reuss). ɺ ʨʘʟʨʝʟʘʭ ʫ ʩʝʣ. ɹʦʪʣʠʭ, ʍʫʯʥʠ, ʄʘʜʞʘʣʠʩ 

ʥʘʡʜʝʥʳ ʠ ʦʧʠʩʘʥʳ ʥʦʚʳʝ ʚʠʜʳ ʬʦʨʘʤʠʥʠʬʝʨ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʚʘʣʘʥʞʠʥʩʢʠʡ, ʛʦʪʝʨʠʚʩʢʠʡ, 

ʙʘʨʨʝʤʩʢʠʡ, ʘʧʪʩʢʠʡ ʠ ʘʣʴʙʩʢʠʡ ʷʨʫʩʳ. ɺʘʣʘʥʞʠʥʩʢʠʡ, ʛʦʪʝʨʠʚʩʢʠʡ ʷʨʫʩʳ ʠʤʝʶʪ ʦʛʨʘʥʠʯʝʥ-

ʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʦʩʦʙʝʥʥʦ ʚ ʖʞʥʦʤ ɼʘʛʝʩʪʘʥʝ, ʚʚʠʜʫ ʠʭ ʨʘʟʤʳʚʘ ʙʘʨʨʝʤʩʢʦʡ ʪʨʘʥʩʛʨʝʩ-

ʩʠʝʡ. ɺ ʇʨʝʜʛʦʨʥʦʤ ɼʘʛʝʩʪʘʥʝ ʚʘʣʘʥʞʠʥʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʫʩʪʘʥʦʚʣʝʥʳ ʣʠʰʴ ʥʘ ʟʘʧʘʜʥʦʤ ʦʢʦʥ-

ʯʘʥʠʠ ʂʫʢʫʨʪʪʘʫʩʩʢʦʡ ʩʢʣʘʜʢʠ. ɺ ʀʟʚʝʩʪʥʷʢʦʚʦʤ ɼʘʛʝʩʪʘʥʝ - ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʨʘʟʚʠʪ, ʛʜʝ ʩʚʷ-

ʟʘʥ ʩ ʢʠʤʝʨʠʜʞ-ʪʠʪʦʥʩʢʦʡ ʪʦʣʱʝʡ ʧʦʩʪʝʧʝʥʥʳʤ ʣʠʪʦʣʦʛʠʯʝʩʢʠʤ ʧʝʨʝʭʦʜʦʤ ʠ ʧʨʝʜʩʪʘʚʣʝʥ ʜʦ-

ʣʦʤʠʪʠʟʠʨʦʚʘʥʥʳʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ ʩ ʧʨʦʩʣʦʷʤʠ ʤʝʨʛʝʣʝʡ. ʂ ʶʛʫ ʦʪ ʨ. ʉʫʣʘʢ ʜʦ ʨ. ʉʘʤʫʨʘ ʚʘ-

ʣʘʥʞʠʥ ʩʣʦʞʝʥ ʪʦʣʱʝʡ ʧʝʩʯʘʥʠʩʪʳʭ ʠ ʛʣʠʥʠʩʪʳʭ ʠʟʚʝʩʪʥʷʢʦʚ ʩ ʧʨʦʩʣʦʷʤʠ ʦʦʣʠʪʦʚʳʭ ʠ ʦʨʛʘ-

ʥʦʛʝʥʥʦ-ʦʙʣʦʤʦʯʥʳʭ ʠʟʚʝʩʪʥʷʢʦʚ, ʘ ʠʥʦʛʜʘ ʧʝʩʯʘʥʠʢʦʚ ʠ ʛʣʠʥ. ɼʘʣʝʝ ʥʘ ʶʛ ʚ ʤʝʞʜʫʨʝʯʴʝ ʉʘ-

ʤʫʨ-ʏʠʨʘʭ-ʯʘʡ ʚ ʨʘʟʨʝʟʝ ʚʘʣʘʥʞʠʥʘ ʧʨʝʦʙʣʘʜʘʶʪ ʤʝʣʢʦʚʦʜʥʳʝ ʬʘʮʠʠ - ʦʨʛʘʥʦʛʝʥʥʦ-

ʦʙʣʦʤʦʯʥʳʝ, ʦʦʣʠʪʦʚʳʝ ʠʟʚʝʩʪʥʷʢʠ ʠ ʩʠʣʴʥʦ ʢʘʚʝʨʥʦʟʥʳʝ ʜʦʣʦʤʠʪʳ. ʄʦʱʥʦʩʪʴ ʚʘʣʘʥʞʠʥʩʢʦ-

ʛʦ ʷʨʫʩʘ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 10 ʜʦ 110 ʤ. ɻʦʪʝʨʠʚʩʢʠʡ ʷʨʫʩ ʪʘʢʞʝ ʢʘʢ ʠ ʚʘʣʘʥʞʠʥʩʢʠʡ, 

ʠʤʝʝʪ ʦʛʨʘʥʠʯʝʥʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʨʘʟʚʠʪ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʚ ʅʘʛʦʨʥʦʤ ɼʘʛʝʩʪʘʥʝ. ɺ ʦʙ-

ʣʘʩʪʠ ʧʨʝʜʛʦʨʠʡ ʛʦʪʝʨʠʚʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʫʩʪʘʥʦʚʣʝʥʳ ʣʠʰʴ ʚ ʨʘʡʦʥʝ ʕʣʴʜʘʤʘ ʠ ʂʫʢʫʨʪ-ʪʘʫ. 

ʇʨʠʯʝʤ ʚ ʕʣʴʜʘʤʩʢʦʤ ʨʘʡʦʥʝ ʘʣʝʚʨʦʣʠʪʦʚʘʷ ʪʦʣʱʘ ʛʦʪʝʨʠʚʘ ʩ ʢʦʥʛʣʦʤʝʨʘʪʦʤ ʚ ʦʩʥʦʚʘʥʠʠ 

ʪʨʘʥʩʛʨʝʩʩʠʚʥʦ ʟʘʣʝʛʘʝʪ ʥʘ ʩʨʝʜʥʝʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʷʭ. ɺ ʣʠʪʦʣʦʛʦ-ʬʘʮʠʘʣʴʥʦʤ ʦʪʥʦʰʝʥʠʠ ʛʦ-

ʪʝʨʠʚʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɼʘʛʝʩʪʘʥʘ ʧʨʝʪʝʨʧʝʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ. ɹʘʨ-

ʨʝʤʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʰʠʨʦʢʦ ʨʘʟʚʠʪʳ ʧʦ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ɼʘʛʝʩʪʘʥʘ. ɺ ʅʘʛʦʨʥʦʤ ɼʘʛʝʩʪʘʥʝ 

ʙʘʨʨʝʤ ʩʦʛʣʘʩʥʦ ʟʘʣʝʛʘʝʪ ʥʘ ʧʦʜʩʪʠʣʘʶʱʠʭ ʦʪʣʦʞʝʥʠʷʭ ʛʦʪʝʨʠʚʘ. ɺ ʦʙʣʘʩʪʠ ʧʨʝʜʛʦʨʠʡ ʠ ʚ 

ʨʘʡʦʥʝ ʄʫʛʨʠʥʩʢʦʡ ʘʥʪʠʢʣʠʥʘʣʠ ʙʘʨʨʝʤʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʪʨʘʥʩʛʨʝʩʩʠʚʥʦ ʧʝʨʝʢʨʳʚʘʶʪ ʙʘʡʦʩ-

ʩʢʠʝ ʠ ʤʝʩʪʘʤʠ (ʋʣʣʫʯʘʡ) ʥʠʞʥʝ-ʘʘʣʝʥʩʢʠʝ ʪʦʣʱʠ. ʇʦ ʣʠʪʦʣʦʛʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʙʘʨʨʝʤʩʢʠʡ 

ʷʨʫʩ ʯʝʪʢʦ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʥʠʞʥʠʡ - ʠʟʚʝʩʪʥʷʢʦʚʳʡ ʠ ʚʝʨʭʥʠʡ - ʪʝʨʨʠʛʝʥʥʳʡ ʧʦʜʲʷʨʫʩʳ. 

ʄʦʱʥʦʩʪʴ ʙʘʨʨʝʤʘ ʚ ʅʘʛʦʨʥʦʤ ɼʘʛʝʩʪʘʥʝ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 70 ʤ. ɺ ʇʨʝʜʛʦʨʥʦʤ ɼʘʛʝ-

ʩʪʘʥʝ ʤʦʱʥʦʩʪʠ ʙʘʨʨʝʤʘ ʧʨʝʪʝʨʧʝʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʠ ʚʘʨʴʠʨʫʶʪ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 10-

30 ʤ, ʚ ʩʚʦʜʘʭ ʧʦʜʥʷʪʠʡ, ʜʦ 150-200 ʤ ʥʘ ʧʦʛʨʫʞʝʥʠʠ ʢʨʳʣʴʝʚ ʠ ʧʝʨʠʢʣʠʥʘʣʷʭ. 

ɸʧʪʩʢʠʡ ʷʨʫʩ ʧʦʯʪʠ ʧʦʚʩʝʤʝʩʪʥʦ ʩʚʷʟʘʥ ʩ ʙʘʨʨʝʤʩʢʠʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʧʦʩʪʝʧʝʥʥʳʤ ʧʝ-

ʨʝʭʦʜʦʤ ʠ ʣʠʰʴ ʚ ʨʘʡʦʥʘʭ ɼʫʟʣʘʢʘ ʠ ʂʘʨʘʙʫʜʘʭʢʝʥʪʘ ʧʦʨʦʜʳ ʘʧʪʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʥʝʩʦʛʣʘʩʥʦ 

ʥʘʣʝʛʘʶʪ ʥʘ ʩʨʝʜʥʝʡ ʶʨʝ. ʇʨʝʜʩʪʘʚʣʝʥ ʘʧʪʩʢʠʡ ʷʨʫʩ ʧʝʩʯʘʥʠʢʘʤʠ ʠ ʘʣʝʚʨʦʣʠʪʘʤʠ ʩ ʧʦʜʯʠʥʝʥ-

ʥʳʤʠ ʧʨʦʩʣʦʷʤʠ ʪʝʤʥʳʭ ʘʣʝʚʨʦʣʠʪʦʚʳʭ ʛʣʠʥ. ɺ ʅʘʛʦʨʥʦʤ ɼʘʛʝʩʪʘʥʝ ʧʦ ʣʠʪʦʣʦʛʠʯʝʩʢʠʤ ʦʩʦ-

ʙʝʥʥʦʩʪʷʤ ʘʧʪʩʢʠʡ ʷʨʫʩ ʧʦʜʨʘʟʜʝʣʷʝʤʩʷ ʥʘ ʜʚʝ ʪʦʣʱʠ: ʧʝʩʯʘʥʦ-ʘʣʝʚʨʦʣʠʪʦ-ʛʣʠʥʠʩʪʫʶ ʠ ʘʣʝʚ-

ʨʠʪʦ-ʛʣʠʥʠʩʪʫʶ, ʢʦʪʦʨʳʝ ʚ ʮʝʣʦʤ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʠʞʥʝ- ʠ ʚʝʨʭʥʝʘʧʪʩʢʦʤʫ ʧʦʜʲʷʨʫʩʘʤ. ʅʠʞ-

ʥʠʡ ʘʧʪ ʠʟʤʝʥʷʝʪʩʷ ʧʦ ʤʦʱʥʦʩʪʠ ʦʪ 20-30 ʤ (ɻʝʨʛʝʙʠʣʲ) ʜʦ 170 ʤ (ʭʨ. ʃʝʩ). ʄʦʱʥʦʩʪʴ ʚʝʨʭʥʝ-

ʛʦ ʘʧʪʘ ʚʘʨʴʠʨʫʝʪ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 30 ʤ (ʎʤʫʨ-ʯʘʡ) ʜʦ 300-350 ʤ (ʍʠʥʜʘʭ,ʏʘʥʜʘ). ɺ ʇʨʝʜʛʦʨʥʦʤ 

ɼʘʛʝʩʪʘʥʝ ʧʦʜʨʘʟʜʝʣʠʪʴ ʘʧʪʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʫʜʘʝʪʩʷ ʥʝ ʚʝʟʜʝ. ʄʦʱʥʦʩʪʴ ʟʜʝʩʴ ʠʟʤʝʥʷʝʪʩʷ ʚ 

ʧʨʝʜʝʣʘʭ ʦʪ 50-60 ʤ ʜʦ 180-196 ʤ ʧʨʠʯʝʤ, ʪʘʢ ʞʝ ʢʘʢ ʠ ʜʣʷ ʙʘʨʨʝʤʘ, ʭʘʨʘʢʪʝʨʥʦ ʚʦʟʨʘʩʪʘʥʠʝ 

ʤʦʱʥʦʩʪʠ ʚ ʧʝʨʠʬʝʨʠʡʥʳʭ ʯʘʩʪʷʭ ʧʦʜʥʷʪʠʡ. 

ɸʣʴʙʩʢʠʡ ʷʨʫʩ ʣʠʪʦʣʦʛʠʯʝʩʢʠ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʜʚʝ ʯʘʩʪʠ: ʥʠʞʥʶʶ ʘʣʝʚʨʦʣʠʪʦ-

ʛʣʠʥʠʩʪʫʶ ʠ ʚʝʨʭʥʶʶ - ʤʝʨʛʝʣʴʥʦ-ʛʣʠʥʠʩʪʫʶ. ʉʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠ ʘʣʝʚʨʦʣʠʪʦ-ʛʣʠʥʠʩʪʘʷ ʪʦʣʱʘ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʠʞʥʝ-ʘʣʴʙʩʢʦʤʫ ʧʦʜʲʷʨʫʩʫ, ʘ ʤʝʨʛʝʣʴʥʦ-ʛʣʠʥʠʩʪʘʷ ï ʩʨʝʜʥʝ- ʠ ʚʝʨʭʥʝ-
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ʘʣʴʙʩʢʦʤʫ ʧʦʜʲʷʨʫʩʘʤ. ʅʘʠʙʦʣʝʝ ʧʦʣʥʦ ʦʪʣʦʞʝʥʠʷ ʘʣʴʙʘ ʨʘʟʚʠʪʳ ʚ ʀʟʚʝʩʪʥʷʢʦʚʦʡ ʦʙʣʘʩʪʠ, 

ʛʜʝ ʠʭ ʤʦʱʥʦʩʪʴ ʜʦʩʪʠʛʘʝʪ 250-260 ʤ. ʉ ʧʨʦʜʚʠʞʝʥʠʝʤ ʥʘ ʶʛ ʦʥʘ ʧʦʩʪʝʧʝʥʥʦ ʩʥʠʞʘʝʪʩʷ ʜʦ 70-

35 ʤ (ʋʣʣʫʯʘʡ, ʎʤʫʨ-ʯʘʡ) ʚ ʩʚʷʟʠ ʩ ʨʘʟʤʳʚʘʤ ʚʝʨʭʥʝʛʦ ʠ ʩʨʝʜʥʝʛʦ ʘʣʴʙʘ ʩʝʥʦʤʘʥ-ʪʫʨʦʥʩʢʦʡ 

ʪʨʘʥʩʛʨʝʩʩʠʝʡ. ʉʨʝʜʥʝ- ʠ ʚʝʨʭʥʝ-ʘʣʴʙʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʦʪʩʫʪʩʪʚʫʶʪ ʪʘʢʞʝ ʠ ʚ ʦʙʣʘʩʪʠ ʧʨʝʜʛʦ-

ʨʠʡ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʟʜʝʩ ɹʩʝʥʦʤʘʥʩʢʠʝ, ʘ ʤʝʩʪʘʤʠ ʪʫʨʦʥʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʪʨʘʥʩʛʨʝʩʩʠʚ-

ʥʦ ʥʘʣʝʛʘʶʪ ʥʘ ʛʣʠʥʠʩʪʳʝ ʩʣʦʠ ʥʠʞʥʝʛʦ ʘʣʴʙʘ. ʄʦʱʥʦʩʪʴ ʥʠʞʥʝ-ʘʣʴʙʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʚ ʇʨʝʜ-

ʛʦʨʥʦʤ ɼʘʛʝʩʪʘʥʝ ʠʟʤʝʥʷʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 10-25 ʤ ʜʦ 100-135 ʤ (ɺ.ʃ. ɻʘʣʠʥ, 1965). 

ɺʝʨʭʥʠʡ ʦʪʜʝʣ ʯʸʪʢʦ ʚʳʜʝʣʷʝʪʩʷ ʚ ʨʘʟʨʝʟʝ ʧʦ ʣʠʪʦʣʦʛʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ, ʬʦʨʤʠʨʫʷ 

ʤʦʱʥʳʡ ʢʘʨʙʦʥʘʪʥʳʡ ʢʦʤʧʣʝʢʩ. ʇʦʨʦʜʳ ʵʪʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠʤʝʶʪ ʭʦʨʦʰʦ ʨʘʟʚʠʪʫʶ ʪʨʝʱʠʥʦʚʘ-

ʪʦʩʪʴ ʠ ʚʦʜʦʦʙʠʣʴʥʳ. ʂʘʨʙʦʥʘʪʥʳʡ ʢʦʤʧʣʝʢʩ ʧʨʝʜʩʪʘʚʣʝʥ, ʚ ʦʩʥʦʚʥʦʤ, ʪʦʥʢʦʩʣʦʠʩʪʳʤʠ ʠʟ-

ʚʝʩʪʥʷʢʘʤʠ ʩ ʧʦʜʯʠʥʸʥʥʳʤʠ ʧʨʦʩʣʦʷʤʠ ʤʝʨʛʝʣʝʡ ʠ ʤʝʨʛʝʣʴʥʳʭ ʛʣʠʥ. ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʦʪʜʝʣʘ 

(ʩʝʥʦʥ) ʧʦʣʫʯʘʶʪ ʨʘʟʚʠʪʠʝ ʤʘʩʩʠʚʥʳʝ ʧʣʦʪʥʳʝ ʠʟʚʝʩʪʥʷʢʠ. ʄʦʱʥʦʩʪʴ ʚʝʨʭʥʝʤʝʣʦʚʳʭ ʦʪʣʦʞʝ-

ʥʠʡ ï 400-500 ʤ. ʍʘʨʘʢʪʝʨʥʘʷ ʬʘʫʥʘ: ʤʦʣʣʶʩʢʠ ï ʠʥʦʮʝʨʘʤʳ ʠ ʬʦʨʘʤʠʥʠʬʝʨʳ. 

ɺʝʨʭʥʝʤʝʣʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʚ ʀʟʚʝʩʪʥʷʢʦʚʦʡ ʦʙʣʘʩʪʠ ʧʦ ʥʘʭʦʜʢʘʤ ʬʘʫʥʳ ʠ ʣʠʪʦʣʦʛʠʯʝ-

ʩʢʠʤ ʧʨʠʟʥʘʢʘʤ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʚʩʝ ʩʝʤʴ ʷʨʫʩʦʚ: ʩʝʥʦʤʘʥʩʢʠʡ, ʪʫʨʦʥʩʢʠʡ, ʢʦʥʲʷʢʩʢʠʡ, ʩʘʥ-

ʪʦʥʩʢʠʡ, ʢʘʤʧʘʥʩʢʠʡ, ʤʘʘʩʪʨʠʭʪʩʢʠʡ ʠ ʜʘʪʩʢʠʡ. ɺ ʦʙʣʘʩʪʠ ʧʨʝʜʛʦʨʠʡ ʚ ʩʢʚʘʞʠʥʥʳʭ ʨʘʟʨʝʟʘʭ, ʚ 

ʩʚʷʟʠ ʩ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʦʩʚʝʱʝʥʥʦʩʪʴʶ ʢʝʨʥʦʚʳʤ ʤʘʪʝʨʠʘʣʦʤ, ʪʘʢʠʝ ʜʨʦʙʥʳʝ ʜʝʣʝʥʠʷ ʥʝ ʚʩʝʛʜʘ 

ʚʦʟʤʦʞʥʳ. ɺʚʠʜʫ ʵʪʦʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʣʠʪʦʣʦʛʦ-ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʝʨʭʥʝ-

ʤʝʣʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ɼʘʛʝʩʪʘʥʘ ʦʙʳʯʥʦ ʧʨʠʚʦʜʠʪʩʷ ʚ ʫʢʨʫʧʥʝʥʥʦʤ ʚʠʜʝ. 

ʉʝʥʦʤʘʥʩʢʠʡ ʷʨʫʩ ʧʨʝʜʩʪʘʚʣʝʥ ʩʨʘʚʥʠʪʝʣʴʥʦ ʦʜʥʦʦʙʨʘʟʥʦʡ ʪʦʣʱʝʡ ʠʟʚʝʩʪʥʷʢʦʚ ʠ ʤʝʨ-

ʛʝʣʝʡ ʩ ʧʨʦʩʣʦʡʢʘʤʠ ʛʣʠʥ, ʠʥʦʛʜʘ ʧʝʩʯʘʥʠʢʦʚ. ɺ ʅʘʛʦʨʥʦʤ ɼʘʛʝʩʪʘʥʝ ʩʝʥʦʤʘʥʩʢʠʝ ʦʪʣʦʞʝʥʠʷ 

ʧʦʯʪʠ ʧʦʚʩʝʤʝʩʪʥʦ ʟʘʣʝʛʘʶʪ ʩʦʛʣʘʩʥʦ ʥʘ ʛʣʠʥʘʭ ʚʝʨʭʥʝʛʦ ʘʣʴʙʘ, ʣʠʰʴ ʚ ʇʨʠʩʘʤʫʨʩʢʦʤ ʨʘʡʦʥʝ 

ʫʩʪʘʥʦʚʣʝʥʦ ʦʪʩʫʪʩʪʚʠʝ ʩʝʥʦʤʘʥʘ. ʄʦʱʥʦʩʪʴ ʩʝʥʦʤʘʥʘ ʠʟʤʝʥʷʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 5-12 ʜʦ 60-

115 ʤ ʩ ʦʙʱʝʡ ʪʝʥʜʝʥʮʠʝʡ ʩʦʢʨʘʱʝʥʠʷ ʢ ʶʛʫ ʠ ʚʦʩʪʦʢʫ. ɺ ʦʙʣʘʩʪʠ ʧʨʝʜʛʦʨʠʡ ʩʝʥʦʤʘʥ ʪʨʘʥʩ-

ʛʨʝʩʩʠʚʥʦ ʟʘʣʝʛʘʝʪ ʥʘ ʥʠʞʥʝ-ʘʣʴʙʩʢʠʭ ʦʪʣʦʞʝʥʠʷʭ. ʄʦʱʥʦʩʪʴ ʩʝʥʦʤʘʥʘ ʟʜʝʩʴ ʥʝ ʧʨʝʚʳʰʘʝʪ 

80-40 ʤ, ʯʘʱʝ ʦʥʘ ʨʘʚʥʘ 5-10 ʤ. ɺ 1970-ʝ ʛʦʜʳ ʧʦ ʤʘʢʨʦʬʘʫʥʠʩʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʖ.ʄ. ʄʘʛʦ-

ʤʝʜʦʚʳʤ ʫʩʪʘʥʦʚʣʝʥʘ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʘʷ ʛʨʘʥʠʮʘ ʤʝʞʜʫ ʩʝʥʦʤʘʥʩʢʠʤ ʠ ʪʫʨʦʥʩʢʠʤ ʷʨʫʩʘʤʠ. 

ʊʫʨʦʥʩʢʠʡ ʠ ʢʦʥʴʷʢʩʢʠʡ ʷʨʫʩʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʯʝʨʝʜʦʚʘʥʠʝʤ ʨʦʟʦʚʳʭ, ʢʠʨʧʠʯʥʦ-

ʢʨʘʩʥʳʭ, ʟʝʣʝʥʦ-ʩʝʨʳʭ ʠ ʩʚʝʪʣʦ-ʩʝʨʳʭ ʧʝʣʠʪʦʤʦʨʬʥʳʭ ʠ ʛʣʠʥʠʩʪʳʭ ʠʟʚʝʩʪʥʷʢʦʚ ʠ ʤʝʨʛʝʣʝʡ. 

ɻʣʠʥʠʩʪʳʝ ʠʟʚʝʩʪʥʷʢʠ ʠ ʤʝʨʛʝʣʠ ʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʦʪʣʦʞʝʥʠʡ ʢʦʥʴʷʢʩʢʦʛʦ ʷʨʫʩʘ. ʅʘ ʶʛʝ 

ɼʘʛʝʩʪʘʥʘ (ʨ. ʎʤʫʨ-ʯʘʡ) ʪʫʨʦʥʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʪʨʘʥʩʛʨʝʩʩʠʚʥʦ ʩ ʢʦʥʛʣʦʤʝʨʘʪʦʤ ʚ ʦʩʥʦʚʘʥʠʠ 

ʟʘʣʝʛʘʶʪ ʥʘ ʥʠʞʥʝ-ʘʣʴʙʩʢʠʭ ʛʣʠʥʘʭ. ʄʦʱʥʦʩʪʴ ʪʫʨʦʥ-ʢʦʥʴʷʢʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʚ ʅʘʛʦʨʥʦʤ ɼʘ-

ʛʝʩʪʘʥʝ ʠʟʤʝʥʷʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 110-210 ʤ. ɺ ʦʙʣʘʩʪʠ ʧʨʝʜʛʦʨʠʡ ʤʦʱʥʦʩʪʠ ʪʫʨʦʥ-ʢʦʥʴʷʢʩʢʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʠʟʤʝʥʷʶʪʩʷ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ ï ʦʪ 10 ʤ (ʍʦʰʤʝʥʟʠʣ) ʜʦ 220 ʤ (ʉʘʤʫʨ). ɺ ʟʥʘʯʠ-

ʪʝʣʴʥʦʡ ʤʝʨʝ ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʢʦʥʩʝʜʠʤʝʥʪʘʮʠʦʥʥʳʤ ʨʘʟʚʠʪʠʝʤ ʩʪʨʫʢʪʫʨ. 

ʉʘʥʪʦʥʩʢʠʡ ʠ ʢʘʤʧʘʥʩʢʠʡ ʷʨʫʩʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɼʘʛʝʩʪʘʥʘ ʧʨʝʪʝʨʧʝʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʬʘʮʠʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ. ɺ ʩʝʚʝʨʥʳʭ ʠ ʮʝʥʪʨʘʣʴʥʳʭ ʨʘʡʦʥʘʭ ɼʘʛʝʩʪʘʥʘ ʦʥʠ ʚʳʨʘʞʝʥʳ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʛʣʫʙʦʢʦʚʦʜʥʳʤʠ ʬʘʮʠʷʤʠ ʧʝʣʠʪʦʤʦʨʬʥʳʭ ʠʟʚʝʩʪʥʷʢʦʚ ʤʦʱʥʦʩʪʴʶ ʜʦ 370 ʤ. ɺ ʖʞʥʦʤ 

ɼʘʛʝʩʪʘʥʝ ʚ ʤʝʞʜʫʨʝʯʴʝ ʏʠʨʘʭ-ʯʘʡ ʠ ʉʘʤʫʨ ʨʘʟʚʠʪʳ ʤʝʣʢʦʚʦʜʥʳʝ ʬʘʮʠʠ ʧʝʩʯʘʥʠʩʪʳʭ ʠʟʚʝʩʪʥʷ-

ʢʦʚ ʠ ʢʚʘʨʮʝʚʦ-ʛʣʘʫʢʦʥʠʪʦʚʳʭ ʧʝʩʯʘʥʠʢʦʚ ʩ ʚʦʣʥʦʧʨʠʙʦʡʥʳʤʠ ʟʥʘʢʘʤʠ. ʄʦʱʥʦʩʪʴ ï 60-140 ʤ. 

ʄʘʘʩʪʨʠʭʪʩʢʠʡ ʷʨʫʩ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʠʟʚʝʩʪʥʷʢʦʚʦʡ ʦʙʣʘʩʪʠ ʠ ʥʘ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ 

ʧʨʝʜʛʦʨʠʡ ʧʨʝʜʩʪʘʚʣʝʥ ʣʠʪʦʣʦʛʠʯʝʩʢʠ ʦʜʥʦʦʙʨʘʟʥʦʡ ʪʦʣʱʝʡ ʩʚʝʪʣʦ-ʩʝʨʳʭ ʧʝʣʠʪʦʤʦʨʬʥʳʭ ʠʟ-

ʚʝʩʪʥʷʢʦʚ ʩ ʨʝʜʢʠʤʠ ʧʨʦʩʣʦʷʤʠ ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʳʭ ʤʝʨʛʝʣʝʡ. ɺ ʎʝʥʪʨʘʣʴʥʳʭ ʠ ʶʞʥʳʭ ʨʘʡʦʥʘʭ 

ʀʟʚʝʩʪʥʷʢʦʚʦʡ ʦʙʣʘʩʪʠ ʤʘʘʩʪʨʠʭʪ ʧʨʝʜʩʪʘʚʣʝʥ ʤʝʣʢʦʚʦʜʥʳʤʠ ʬʘʮʠʷʤʠ ʜʝʪʨʠʪʫʩʦʚʳʭ ʠ ʧʝʩʯʘ-

ʥʠʩʪʳʭ ʠʟʚʝʩʪʥʷʢʦʚ, ʧʝʨʝʭʦʜʷʱʠʭ ʚ ʧʝʩʯʘʥʠʢʠ ʩʦ ʩʣʝʜʘʤʠ ʧʝʨʝʨʳʚʦʚ. ɺ ʂʘʩʫʤʢʝʥʪʩʢʦʤ ʨʘʡ-

ʦʥʝ ʤʘʘʩʪʨʠʭʪʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʥʝʩʦʛʣʘʩʥʦ ʟʘʣʝʛʘʶʪ ʥʘ ʧʦʜʩʪʠʣʘʶʱʠʭ ʩʣʦʷʭ ʢʘʤʧʘʥʘ ʠ ʤʝʩʪʘʤʠ 

ʢʦʥʴʷʢʩʢʦʛʦ ʷʨʫʩʘ (ɺ.ʃ. ɻʘʣʠʥ, 1965). ʄʦʱʥʦʩʪʴ ʤʘʘʩʪʨʠʭʪʘ ʚ ɼʘʛʝʩʪʘʥʝ ʢʦʣʝʙʣʝʪʩʷ ʚ ʰʠʨʦʢʠʭ 

ʧʨʝʜʝʣʘʭ - ʦʪ 10-20 ʜʦ 300 ʤ. 

ɼʘʪʩʢʠʡ ʷʨʫʩ ʩʚʷʟʘʥ ʧʦʩʪʝʧʝʥʥʳʤ ʣʠʪʦʣʦʛʠʯʝʩʢʠʤ ʧʝʨʝʭʦʜʦʤ ʩ ʧʦʜʩʪʠʣʘʶʱʠʤʠ ʪʦʣ-

ʱʘʤʠ ʤʘʘʩʪʨʠʭʪʘ ʠ ʧʨʝʜʩʪʘʚʣʝʥ ʠʟʚʝʩʪʥʷʢʦʚʦ-ʤʝʨʛʝʣʴʥʳʤʠ ʧʦʨʦʜʘʤʠ. ɺ ʩʚʷʟʠ ʩ ʨʘʟʤʳʚʦʤ ʧʘ-

ʣʝʦʮʝʥ-ʵʦʮʝʥʦʚʦʡ, ʘ ʤʝʩʪʘʤʠ ʦʣʠʛʦʮʝʥʦʚʦʡ ʠ ʧʣʠʦʮʝʥʦʚʦʡ ʪʨʘʥʩʛʨʝʩʩʠʷʤʠ, ʦʪʣʦʞʝʥʠʷ ʜʘʪʘ ʚ 



ʄʘʛʦʤʝʜʦʚ ʈ.ɸ. 

ɺɸʈʀɸʅʊ ʉɺʆɼʅʆʁ ɻɽʆʃʆɻʀʏɽʉʂʆʁ ʂʆʃʆʅʂʀ (ʉʊʈɸʊʀɻʈɸʌʀʏɽʉʂʆʁ ʐʂɸʃʓ) ʆʉɸɼʆʏʅʆɻʆ ʏɽʍʃɸ é 

19 

ɼʘʛʝʩʪʘʥʝ ʠʤʝʶʪ ʦʛʨʘʥʠʯʝʥʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʨʘʟʚʠʪʳ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʥʘ ʧʦʛʨʫʞʝʥʠʠ 

ʢʨʳʣʴʝʚ ʩʪʨʫʢʪʫʨ ʠ ʚ ʩʠʥʢʣʠʥʘʣʴʥʳʭ ʧʨʦʛʠʙʘʭ. ʄʦʱʥʦʩʪʴ ʜʘʪʘ ʚʘʨʴʠʨʫʝʪ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ 

ï ʦʪ 5-10 ʤ ʚ ʧʨʠʩʚʦʜʦʚʳʭ ʟʦʥʘʭ ʧʦʜʥʷʪʠʡ ʜʦ 100-160 ʤ ʚ ʧʝʨʠʬʝʨʠʡʥʳʭ ʯʘʩʪʷʭ ʘʥʪʠʢʣʠʥʘʣʝʡ 

ʠ ʧʨʦʛʠʙʘʭ. 

ʇɸʃɽʆɻɽʅʆɺɸʗ ʉʀʉʊɽʄɸ ʧʦ ʣʠʪʦʣʦʛʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʜʚʝ 

ʪʦʣʱʠ.  

ʅʠʞʥʷʷ, ʚʢʣʶʯʘʶʱʘʷ ʦʪʣʦʞʝʥʠʷ ʧʘʣʝʦʮʝʥʘ ʠ ʵʦʮʝʥʘ - ʤʝʨʛʝʣʴʥʘʷ, ʩʪʨʘʪʠʛʨʘʬʠʨʫʝʪʩʷ 

ʧʦ ʤʝʩʪʥʦʤʫ ʜʝʣʝʥʠʶ ʚ ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʬʦʨʘʤʠʥʠʬʝʨʦʚʫʶ ʪʦʣʱʫ. ʇʨʝʜʩʪʘʚʣʝʥʘ ʦʥʘ ʧʸʩʪʨʦ-

ʮʚʝʪʥʳʤʠ ʤʝʨʛʝʣʷʤʠ ʠ ʛʣʠʥʘʤʠ ʤʝʨʛʝʣʴʥʳʤʠ, ʩ ʧʦʜʯʠʥʸʥʥʳʤ ʨʘʟʚʠʪʠʝʤ ʠʟʚʝʩʪʥʷʢʦʚ. ʄʦʱ-

ʥʦʩʪʴ ʪʦʣʱʠ ï 180-200 ʤ. ʌʦʨʘʤʠʥʠʬʝʨʦʚʘʷ ʪʦʣʱʘ ʦʙʲʝʜʠʥʷʝʪʩʷ ʩ ʦʪʣʦʞʝʥʠʷʤʠ ʚʝʨʭʥʝʛʦ ʤʝʣʘ ʚ 

ʝʜʠʥʳʡ ʣʠʪʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ ï ʢʘʨʙʦʥʘʪʥʳʡ ʢʦʤʧʣʝʢʩ ʚʝʨʭʥʝʛʦ ʤʝʣʘ ʠ ʧʘʣʝʦʛʝʥʘ.  

ʉʦʙʩʪʚʝʥʥʦ ʬʦʨʘʤʠʥʠʬʝʨʦʚʘʷ ʪʦʣʱʘ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ 4 ʛʦʨʠʟʦʥʪʘ: ʧʝʩʪʨʦʮʚʝʪʥʳʡ ʛʦ-

ʨʠʟʦʥʪ, ʛʦʨʠʟʦʥʪ ʟʝʣʝʥʳʭ ʤʝʨʛʝʣʝʡ, ʢʫʤʩʢʠʡ ʛʦʨʠʟʦʥʪ ʠ ʛʦʨʠʟʦʥʪ ʩʚʝʪʣʦ-ʩʝʨʳʭ ʤʝʨʛʝʣʝʡ. 

ʇʝʩʪʨʦʮʚʝʪʥʳʡ ʛʦʨʠʟʦʥʪ ʚ ʉʝʚʝʨʥʦʤ ɼʘʛʝʩʪʘʥʝ ʧʨʝʜʩʪʘʚʣʝʥ ʯʝʨʝʜʦʚʘʥʠʝʤ ʟʝʣʝʥʦ-

ʩʝʨʳʭ ʠ ʢʠʨʧʠʯʥʦ-ʢʨʘʩʥʳʭ ʤʝʨʛʝʣʝʡ, ʠʟʚʝʩʪʢʦʚʠʩʪʳʭ ʛʣʠʥ, ʧʝʩʯʘʥʠʢʦʚ ʠ ʦʨʛʘʥʦʛʝʥʥʦ-

ʦʙʣʦʤʦʯʥʳʭ ʠʟʚʝʩʪʥʷʢʦʚ. ɺ ʶʞʥʦʤ ɼʘʛʝʩʪʘʥʝ ʧʝʩʪʨʦʮʚʝʪʥʘʷ ʪʦʣʱʘ ʩʤʝʥʷʝʪʩʷ ʩʝʨʦʮʚʝʪʥʳʤ 

ʤʝʨʛʝʣʴʥʦ-ʛʣʠʥʠʩʪʳʤ ʢʦʤʧʣʝʢʩʦʤ. ɺ ʨʷʜʝ ʨʘʟʨʝʟʦʚ ʧʝʩʪʨʦʮʚʝʪʥʘʷ ʪʦʣʱʘ ʪʨʘʥʩʛʨʝʩʩʠʚʥʦ ʟʘʣʝ-

ʛʘʝʪ ʥʘ ʚʝʨʭʥʝʤʝʣʦʚʳʭ ʠʟʚʝʩʪʥʷʢʘʭ (ʋʣʣʫʯʘʡ, ɻʫʙʜʝʥ, ʉʝʨʛʦʢʘʣʘ, ʂʘʨʘʙʫʜʘʭʢʝʥʪ). ʂʨʦʤʝ ʪʦʛʦ, 

ʜʣʷ ʧʝʩʪʨʦʮʚʝʪʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʚʝʩʴʤʘ ʭʘʨʘʢʪʝʨʥʦ ʥʘʣʠʯʠʝ ʢʨʫʧʥʳʭ ʛʣʳʙʦʚʳʭ ʚʥʝʜʨʝʥʠʡ ʚʝʨʭ-

ʥʝʤʝʣʦʚʳʭ ʠʟʚʝʩʪʥʷʢʦʚ ʧʦʜʚʦʜʥʦʦʧʦʣʟʥʝʚʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʄʦʱʥʦʩʪʴ ʧʝʩʪʨʦʮʚʝʪʥʦʛʦ ʛʦ-

ʨʠʟʦʥʪʘ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 1-2 ʤ (ʉʝʨʛʦʢʘʣʘ) ʜʦ 180 ʤ (ɹʘʣʭʘʩ-ʍʫʥʫʢ). 

ɻʦʨʠʟʦʥʪ ʟʝʣʝʥʳʭ ʤʝʨʛʝʣʝʡ ʧʨʝʜʩʪʘʚʣʝʥ ʠʟʚʝʩʪʥʷʢʦʚʦ-ʤʝʨʛʝʣʴʥʦʡ ʪʦʣʱʝʡ ʩ ʧʨʦʩʣʦʷʤʠ 

ʧʝʩʯʘʥʠʢʦʚ ʠ ʣʠʥʟʘʤʠ ʢʨʝʤʥʷ. ʄʦʱʥʦʩʪʴ ʛʦʨʠʟʦʥʪʘ ʠʟʤʝʥʷʝʪʩʷ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ - ʦʪ 10-15 

ʜʦ 126 ʤ. ɺ ʩʚʦʜʦʚʳʭ ʟʦʥʘʭ ʦʪʜʝʣʴʥʳʭ ʧʦʜʥʷʪʠʡ ɺʦʩʪʦʯʥʦʡ ʠ ɿʘʧʘʜʥʦʡ ʘʥʪʠʢʣʠʥʘʣʴʥʳʭ ʟʦʥ 

ʛʦʨʠʟʦʥʪ ʟʝʣʝʥʳʭ ʤʝʨʛʝʣʝʡ ʨʘʟʤʳʪ ʚʝʨʭʥʝ-ʵʦʮʝʥʦʚʦʡ ʠ ʦʣʠʛʦʮʝʥʦʚʦʡ ʪʨʘʥʩʛʨʝʩʩʠʷʤʠ. 

ʂʫʤʩʢʠʡ ʛʦʨʠʟʦʥʪ ʩʣʦʞʝʥ ʧʘʯʢʦʡ ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʳʭ ʙʠʪʫʤʠʥʦʟʥʳʭ ʤʝʨʛʝʣʝʡ ʠ ʩʣʘʥʮʝʚ 

ʤʦʱʥʦʩʪʴʶ 30-50 ʤ. ʇʦʯʪʠ ʧʦʚʩʝʤʝʩʪʥʦ ʚ ɼʘʛʝʩʪʘʥʝ, ʢʫʤʩʢʠʝ ʤʝʨʛʝʣʠ ʠ ʩʣʘʥʮʳ ʷʚʣʷʶʪʩʷ 

ʥʘʜʝʞʥʳʤ ʤʘʨʢʠʨʫʶʱʠʤ ʛʦʨʠʟʦʥʪʦʤ ʠ ʣʠʰʴ ʚ ʇʨʠʩʘʤʫʨʩʢʦʤ ʨʘʡʦʥʝ ʦʥʠ ʩʤʝʥʷʶʪʩʷ ʪʦʣʱʝʡ 

ʙʫʨʳʭ ʧʝʩʯʘʥʠʩʪʳʭ ʛʣʠʥ ʩʨʝʜʥʝʛʦ ʵʦʮʝʥʘ. 

ɻʦʨʠʟʦʥʪ ʩʚʝʪʣʦ-ʩʝʨʳʭ ʤʝʨʛʝʣʝʡ (ɹʝʣʦʛʣʠʥʩʢʘʷ ʩʚʠʪʘ) ʧʨʝʜʩʪʘʚʣʝʥ ʪʦʣʱʝʡ ʩʚʝʪʣʳʭ 

ʧʦʯʪʠ ʙʝʣʳʭ ʤʝʨʛʝʣʝʡ ʩ ʧʨʦʩʣʦʷʤʠ ʧʝʩʯʘʥʠʢʦʚ, ʧʝʩʯʘʥʠʩʪʳʭ ʠʟʚʝʩʪʥʷʢʦʚ ʠ ʛʣʠʥ. ʄʦʱʥʦʩʪʴ 

ʛʦʨʠʟʦʥʪʘ ʚʘʨʴʠʨʫʝʪ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ ï ʦʪ 5-10 ʤ ʚ ʧʨʠʩʚʦʜʦʚʳʭ ʟʦʥʘʭ ʩʪʨʫʢʪʫʨ ʜʦ 100 ʤ ʚ 

ʩʠʥʢʣʠʥʘʣʴʥʳʭ ʧʨʦʛʠʙʘʭ. 

ɺʝʨʭʥʷʷ ʪʦʣʱʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʪʣʦʞʝʥʠʷʤʠ ʦʣʠʛʦʮʝʥʘ, ʢʦʪʦʨʳʝ ʚʤʝʩʪʝ ʩ ʥʠʞʥʝ-

ʤʠʦʮʝʥʦʚʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʦʙʲʝʜʠʥʷʶʪʩʷ ʚ ʝʜʠʥʫʶ ʛʣʠʥʠʩʪʫʶ ʪʦʣʱʫ ʭʘʜʫʤʩʢʦʡ ʩʚʠʪʳ ʠ 

ʤʘʡʢʦʧʩʢʦʡ ʩʝʨʠʠ ʧʦʨʦʜ (ʈ3
1-3 +N1

1). ʕʪʘ ʪʦʣʱʘ ʧʦʣʫʯʠʣʘ ʟʥʘʯʠʪʝʣʴʥʦʝ ʨʘʟʚʠʪʠʝ, ʜʦʩʪʠʛʘʷ 

ʤʦʱʥʦʩʪʠ 2000 ʤ ʚ ʨʘʡʦʥʝ ʏʠʨʢʝʡʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ. 

ʄʘʡʢʦʧʩʢʘʷ ʩʚʠʪʘ ʦʙʲʝʜʠʥʷʝʪ ʦʪʣʦʞʝʥʠʷ ʚʝʨʭʥʝ-ʦʣʠʛʦʮʝʥ ï ʥʠʞʥʝ-ʤʠʦʮʝʥʦʚʦʛʦ ʚʦʟ-

ʨʘʩʪʘ ʠ ʨʘʩʯʣʝʥʷʝʪʩʷ ʥʘ ʜʚʝ ʧʦʜʩʚʠʪʳ: ʥʠʞʥʶʶ ʠ ʚʝʨʭʥʶʶ. 

ʅʝʢʦʪʦʨʳʝ ʢʘʚʢʘʟʩʢʠʝ ʛʝʦʣʦʛʠ ʤʘʡʢʦʧʩʢʫʶ ʩʚʠʪʫ ʜʝʣʷʪ ʥʘ ʪʨʠ ʧʦʜʩʚʠʪʳ: ʥʠʞʥʶʶ 

(ʦʙʲʝʜʠʥʷʝʪ ʭʘʜʫʤʩʢʠʡ, ʤʠʘʪʣʠʥʩʢʠʡ, ʥʠʞʥʠʡ ʛʣʠʥʠʩʪʳʡ ʠ ʤʫʮʠʜʘʢʘʣʴʩʢʠʡ ʛʦʨʠʟʦʥʪʳ), ʩʨʝʜ-

ʥʶ ʁ(ʦʙʲʝʜʠʥʷʝʪ ʛʦʨʠʟʦʥʪ ʈʠʢʠ ʠ çʘʣʢʫʥʩʢʠʝ ʩʣʦʠè) ʠ ʚʝʨʭʥʶʶ (ʚʢʣʶʯʘʝʪ ɿʫʨʘʤʘʢʝʥʪʩʢʠʡ ʛʦ-

ʨʠʟʦʥʪ). 

ʍʘʜʫʤʩʢʠʡ ʛʦʨʠʟʦʥʪ ʷʚʣʷʝʪʩʷ ʧʝʨʝʭʦʜʥʦʡ ʪʦʣʱʝʡ ʦʪ ʢʘʨʙʦʥʘʪʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʵʦʮʝʥʘ ʢ 

ʛʣʠʥʠʩʪʳʤ ʧʦʨʦʜʘʤ ʦʣʠʛʦʮʝʥʘ ʠ ʧʨʝʜʩʪʘʚʣʝʥ ʧʝʨʝʩʣʘʠʚʘʥʠʝʤ ʪʝʤʥʦʮʚʝʪʥʳʭ ʤʝʨʛʝʣʝʡ, ʢʘʨʙʦ-

ʥʘʪʥʳʭ ʛʣʠʥ ʠ ʧʝʩʯʘʥʠʢʦʚ. ɺʚʝʨʭ ʧʦ ʨʘʟʨʝʟʫ ʛʣʠʥʠʩʪʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ɺ ʩʨʝʜʥʝʡ 

ʯʘʩʪʠ ʛʦʨʠʟʦʥʪʘ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʧʣʘʩʪ ʩʝʨʦʛʦ ʛʣʠʥʠʩʪʦʛʦ ʠʟʚʝʩʪʥʷʢʘ ʤʦʱʥʦʩʪʴʶ 0,2-0,5 ʤ, ʷʚ-

ʣʷʶʱʝʛʦʩʷ ʘʥʘʣʦʛʦʤ çʦʩʪʨʘʢʦʜʦʚʦʛʦè ʤʝʨʛʝʣʷ. ʄʦʱʥʦʩʪʠ ʭʘʜʫʤʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ ʠʟʤʝʥʷʶʪʩʷ 

ʦʪ ʝʜʠʥʠʮ ʤʝʪʨʦʚ ʚ ʖʞʥʦʤ ɼʘʛʝʩʪʘʥʝ (ʈʫʙʘʩ-ʯʘʡ) ʜʦ 300-400 ʤ ʚ ʏʠʨʢʝʡʩʢʦʡ ʢʦʪʣʦʚʠʥʝ.  

ʄʠʘʪʣʠʥʩʢʠʡ ʛʦʨʠʟʦʥʪ ʩʣʦʞʝʥ ʩʝʨʳʤʠ ʠ ʪʝʤʥʦʩʝʨʳʤʠ ʛʣʠʥʘʤʠ ʩ ʧʨʦʩʣʦʷʤʠ ʠ ʧʣʘʩʪʘ-

ʤʠ ʘʣʝʚʨʦʣʠʪʦʚ ʠ ʧʝʩʯʘʥʠʢʦʚ. ʇʝʩʯʘʥʠʢʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʨʘʟʨʝʟʝ ʥʝʨʘʚʥʦʤʝʨʥʦ ʠ ʦʙʳʯʥʦ 
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ʟʘʣʝʛʘʶʪ ʚ ʚʠʜʝ ʣʠʥʟ ʥʝʙʦʣʴʰʦʡ ʧʨʦʪʷʞʝʥʥʦʩʪʠ (ɺ.ʃ. ɻʘʣʠʥ, 1965). ʏʨʝʟʚʳʯʘʡʥʦ ʭʘʨʘʢʪʝʨʥʳ 

ʜʣʷ ʤʠʘʪʣʠʥʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ ʧʦʜʚʦʜʥʦʦʧʦʣʟʥʝʚʳʝ ʛʣʳʙʦʚʳʝ ʚʥʝʜʨʝʥʠʷ ʠʟʚʝʩʪʥʷʢʦʚ, ʤʝʨʛʝʣʝʡ 

ʠ ʙʠʪʫʤʠʥʦʟʥʳʭ ʩʣʘʥʮʝʚ ʭʘʜʫʤʘ ʠ ʚʝʨʭʥʝʛʦ ʵʦʮʝʥʘ, ʨʝʞʝ ʛʦʨʠʟʦʥʪʘ ʟʝʣʝʥʳʭ ʤʝʨʛʝʣʝʡ ʠ ʚʝʨʭ-

ʥʝʛʦ ʤʝʣʘ. ʈʘʟʤʝʨʳ ʛʣʳʙ ʚʙʣʠʟʠ ʦʙʣʘʩʪʝʡ ʩʥʦʩʘ ʜʦʩʪʠʛʘʶʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʚʝʣʠʯʠʥ (ʜʦ 5 ʢʤ 

ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ ʠ 50-60 ʤ ʤʦʱʥʦʩʪʠ). ʄʦʱʥʦʩʪʴ ʤʠʘʪʣʠʥʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ ʚ ʉʝʚʝʨʥʦʤ ɼʘʛʝ-

ʩʪʘʥʝ ʠʟʤʝʥʷʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 200 ʜʦ 900-1000 ʤ. ɺ ʖʞʥʦʤ ɼʘʛʝʩʪʘʥʝ ʤʠʘʪʣʠʥʩʢʠʡ ʛʦʨʠʟʦʥʪ 

ʠʤʝʝʪ ʦʛʨʘʥʠʯʝʥʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʨʘʟʚʠʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʦʙʣʘʩʪʠ ʛʣʫʙʦʢʦʛʦ ʧʦʛʨʫ-

ʞʝʥʠʷ (ɸʯʠ-ʉʫ, ʀʟʙʝʨʙʘʰ, ʄʘʭʘʯʢʘʣʘ). ʄʦʱʥʦʩʪʴ ʝʛʦ ʟʜʝʩʴ ʥʝ ʧʨʝʚʳʰʘʝʪ 400-450 ʤ. 

ʅʠʞʥʝʛʣʠʥʠʩʪʳʡ ʛʦʨʠʟʦʥʪ ʩʣʦʞʝʥ ʪʝʤʥʦʩʝʨʳʤʠ ʪʦʥʢʦʩʣʦʠʩʪʳʤʠ ʛʣʠʥʘʤʠ ʩ ʨʝʜʢʠʤʠ 

ʧʨʦʩʣʦʡʢʘʤʠ ʘʣʝʚʨʦʣʠʪʦʚ ʠ ʣʠʥʟʘʤʠ ʤʝʨʛʝʣʝʡ ʠ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʪʦʣʴʢʦ ʚ ʉʝʚʝʨʥʦʤ ɼʘʛʝʩʪʘʥʝ. 

ʄʦʱʥʦʩʪʴ ʛʦʨʠʟʦʥʪʘ ʥʝʙʦʣʴʰʘʷ ï 50-100 ʤ. 

ʄʫʮʠʜʘʢʘʣʴʩʢʠʡ ʛʦʨʠʟʦʥʪ ʧʨʝʜʩʪʘʚʣʝʥ ʪʝʤʥʦ-ʩʝʨʳʤʠ ʠ ʩʝʨʳʤʠ ʩ ʟʝʣʝʥʦʚʘʪʳʤ ʦʪʪʝʥʢʦʤ 

ʛʣʠʥʘʤʠ ʩ ʧʨʦʩʣʦʷʤʠ ʘʣʝʚʨʦʣʠʪʦʚ ʠ ʤʝʣʢʦʟʝʨʥʠʩʪʳʭ ʧʝʩʯʘʥʠʢʦʚ, ʢʦʪʦʨʳʝ ʛʨʫʧʧʠʨʫʶʪʩʷ ʚ ʦʪ-

ʜʝʣʴʥʳʝ ʧʘʯʢʠ. ʄʦʥɦʦʩʪʴ ʤʫʮʠʜʘʢʘʣʴʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʠʟʤʝʥʷʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 200-600 ʤ. 

ʉʨʝʜʥʝʤʘʡʢʦʧʩʢʘʷ ʧʦʜʩʚʠʪʘ ʚ ɼʘʛʝʩʪʘʥʝ ʩʣʦʞʝʥʘ ʪʦʣʱʝʡ ʩʝʨʳʭ ʠ ʪʝʤʥʦ-ʩʝʨʳʭ ʩʣʦʠ-

ʩʪʳʭ ʛʣʠʥ ʩ ʣʠʥʟʦʚʠʜʥʳʤʠ ʧʨʦʩʣʦʷʤʠ ʠ ʩʝʧʪʘʨʠʝʚʳʤʠ ʢʦʥʢʨʝʮʠʷʤʠ ʤʝʨʛʝʣʝʡ ʠ ʜʦʣʦʤʠʪʠʟʠ-

ʨʦʚʘʥʥʳʭ ʠʟʚʝʩʪʥʷʢʦʚ. ʕʪʘ ʪʦʣʱʘ ʦʙʲʝʜʠʥʷʝʪ ʛʦʨʠʟʦʥʪ ʈʠʢʠ (ʈʠʢʠ ʩʚʠʪʘ) ʠ çʘʣʢʫʥʩʢʠʝ ʩʣʦʠè. 

ʇʨʠʯʝʤ ʧʦʩʣʝʜʥʠʝ ʚʳʜʝʣʷʶʪʩʷ ʪʦʣʴʢʦ ʚ ʉʝʚʝʨʥʦʤ ɼʘʛʝʩʪʘʥʝ. ʄʦʱʥʦʩʪʴ ʠʭ ʥʝ ʧʨʝʚʳʰʘʝʪ 20-

30 ʤ. ʅʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʧʨʝʜʛʦʨʠʡ ʖʞʥʦʛʦ ɼʘʛʝʩʪʘʥʘ ʩʨʝʜʥʝʤʘʡʢʦʧʩʢʠʝ ʦʪʣʦʞʝ-

ʥʠʷ ʟʘʣʝʛʘʶʪ ʠʥʛʨʝʩʩʠʚʥʦ ʥʘ ʧʦʜʩʪʠʣʘʶʱʠʭ ʪʦʣʱʘʭ ʥʠʞʥʝʛʦ ʤʘʡʢʦʧʘ, ʬʦʨʘʤʠʥʠʬʝʨʦʚʦʡ ʩʚʠ-

ʪ rʠ ʚʝʨʭʥʝʛʦ ʤʝʣʘ. ʄʦʱʥʦʩʪʴ ʩʨʝʜʥʝʛʦ ʤʘʡʢʦʧʘ ʟʜʝʩʴ ʥʝ ʧʨʝʚʳʰʘʝʪ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ 

ʤʝʪʨʦʚ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʨʘʟʨʝʟʦʚ ʉʝʚʝʨʥʦʛʦ ɼʘʛʝʩʪʘʥʘ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʩʪʝʧʝʥʥʳʡ ʣʠʪʦʣʦʛʠʯʝ-

ʩʢʠʡ ʧʝʨʝʭʦʜ ʥʘ ʛʨʘʥʠʮʝ ʤʫʮʠʜʘʢʘʣʴʩʢʠʭ ʩʣʦʝʚ ʠ ʛʦʨʠʟʦʥʪʘ ʈʠʢʠ. ʄʦʱʥʦʩʪʴ ʩʨʝʜʥʝʛʦ ʤʘʡʢʦʧʘ 

ʟʜʝʩʴ ʜʦʩʪʠʛʘʝʪ 320-370 ʤ. 

ɺʝʨʭʥʝʤʘʡʢʦʧʩʢʘʷ ʧʦʜʩʚʠʪʘ ʧʨʠʥʠʤʘʝʪʩʷ ʚ ʦʙʲʝʤʝ ɿʫʨʘʤʘʢʝʥʪʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ (ɺ.ʃ. 

ɻʘʣʠʥ, 1965). ʇʨʝʜʩʪʘʚʣʝʥʘ ʪʝʤʥʦ ʩʝʨʳʤʠ ʠ ʯʝʨʥʳʤʠ ʩʣʦʠʩʪʳʤʠ ʛʣʠʥʘʤʠ ʩ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ 

ʣʠʥʟʘʤʠ ʠ ʢʦʥʢʨʝʮʠʷʤʠ ʛʣʠʥʠʩʪʳʭ ʩʠʜʝʨʠʪʦʚ. ʅʘ ʟʥʘʯʠʪʝʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ɼʘʛʝʩʪʘʥʘ ʵʪʘ 

ʪʦʣʱʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʜʝʨʞʘʥʥʦʩʪʴʶ ʣʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʠ ʩʨʘʚʥʠʪʝʣʴʥʳʤ ʧʦʩʪʦʷʥ-

ʩʪʚʦʤ ʤʦʱʥʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʦʙʳʯʥʦ ʠʟʤʝʥʷʶʪʩʷ ʚʝʣʠʯʠʥʘʤʠ 150-200 ʤ, ʠ ʣʠʰʴ ʥʘ ʶʛʝ ʩʦʢʨʘ-

ʱʘʶʪʩʷ ʜʦ 50 ʤ. ɺ ʦʙʣʘʩʪʠ ʧʨʝʜʛʦʨʠʡ ʟʫʨʘʤʘʢʝʥʪʩʢʠʡ ʛʦʨʠʟʦʥʪ ʟʘʣʝʛʘʝʪ ʪʨʘʥʩʛʨʝʩʩʠʚʥʦ ʥʘ 

ʧʦʜʩʪʠʣʘʶʱʠʭ ʪʦʣʱʘʭ, ʥʘʯʠʥʘʷ ʦʪ ʚʝʨʭʥʝʛʦ ʤʝʣʘ ʜʦ ʤʠʘʪʣʠʥʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ. ɺ ʦʩʥʦʚʘʥʠʠ ʛʦ-

ʨʠʟʦʥʪʘ ʚ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʦʪʤʝʯʝʥʦ ʥʘʣʠʯʠʝ ʙʘʟʘʣʴʥʦʛʦ ʢʦʥʛʣʦʤʝʨʘʪʘ (ɺ.ʃ. ɻʘʣʠʥ, 1965). 

ʂ ʭʘʨʘʢʪʝʨʥʳʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʥʘʢʦʧʣʝʥʠʷ ʤʘʡʢʦʧʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʦʪʥʦʩʠʪʩʷ ʠʥʪʝʥʩʠʚ-

ʥʦʝ ʧʨʦʷʚʣʝʥʠʝ ʇʠʨʝʥʝʡʩʢʦʡ ʠ ʉʘʚʩʢʦʡ ʬʘʟ ʩʢʣʘʜʯʘʪʦʩʪʠ, ʧʨʠʚʝʜʰʠʭ ʢ ʨʝʟʢʦʤʫ ʨʘʩʯʣʝʥʝʥʠʶ 

ʜʥʘ ʤʘʡʢʦʧʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʠ ʧʨʠʣʝʛʘʶʱʝʡ ʩʫʰʠ. ʆʙ ʵʪʦʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʤʦʱʥʳʝ ʧʦʜʚʦʜʥʦ-

ʦʧʦʣʟʥʝʚʳʝ ʷʚʣʝʥʠʷ, ʚʳʨʘʟʠʚʰʠʝʩʷ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʚ ʤʠʘʪʣʠʥʦ-ʤʫʮʠʜʘʢʘʣʴʩʢʠʡ ʚʝʢ ʢʨʫʧʥʳʭ 

ʛʣʳʙ (çʯʝʰʫʡè - ʧʦ ʅ.ʖ. ʋʩʧʝʥʩʢʦʡ, 1931), ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʢʘʨʙʦʥʘʪʥʳʤʠ ʧʦʨʦʜʘʤʠ ʚʝʨʭʥʝʛʦ 

ʤʝʣʘ ʠ ʵʦʮʝʥʘ.  

ɺ ʥʠʞʥʝʤʘʡʢʦʧʩʢʠʡ ʚʝʢ ʰʣʦ ʠʥʪʝʥʩʠʚʥʦʝ ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʦʝ ʚʳʨʘʚʥʠʚʘʥʠʝ ʜʥʘ ʙʘʩʩʝʡ-

ʥʘ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʩ ʧʦʛʨʝʙʝʥʠʝʤ ʨʘʥʝʝ ʩʦʟʜʘʥʥʳʭ ʜʚʠʞʝʥʠʷʤʠ ʣʘʨʘʤʠʡʩʢʦʡ ʠ ʧʠʨʝʥʝʡʩʢʦʡ 

ʬʘʟ ʩʢʣʘʜʢʦʦʙʨʘʟʦʚʘʥʠʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʧʦʜʥʷʪʠʡ ʉʫʣʘʢʩʢʦʡ, ʂʫʢʫʨʪʪʘʫʩʩʢʦʡ, ʎʝʥʪʨʘʣʴʥʦʡ, 

ʕʣʴʜʘʤʩʢʦʡ, ɿʘʧʘʜʥʦʡ, ɺʦʩʪʦʯʥʦʡ ʠ ʜʨʫʛʠʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʟʦʥ ʇʨʝʜʛʦʨʥʦʛʦ ɼʘʛʝʩʪʘʥʘ. ɺ 

ʚʝʨʭʥʝʤʘʡʢʦʧʩʢʠʡ ʚʝʢ ʦʪʤʝʯʘʣʦʩʴ ʙʦʣʝʝ ʨʘʚʥʦʤʝʨʥʦʝ ʥʘʢʦʧʣʝʥʠʝ ʦʩʘʜʢʦʚ ʥʘ ʚʳʨʦʚʥʝʥʥʦʡ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʜʥʘ ʤʘʡʢʦʧʩʢʦʛʦ ʙʘʩʩʝʡʥʘ. ɺ ʮʝʣʦʤ ʟʘʢʦʥʦʤʝʨʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʤʦʱʥʦʩʪʝʡ ʤʘʡʢʦʧ-

ʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʦʪʤʝʯʘʝʪʩʷ ʚ ʶʞʥʦʤ ʠ ʶʛʦ-ʟʘʧʘʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʷʭ ʚ ʧʨʝʜʝʣʘʭ ʚʩʝʛʦ ʇʨʝʜʛʦʨ-

ʥʦʛʦ ɼʘʛʝʩʪʘʥʘ. ʈʝʟʢʦʝ ʩʦʢʨʘʱʝʥʠʝ ʤʦʱʥʦʩʪʝʡ ʜʦ ʧʦʣʥʦʛʦ ʠʩʯʝʟʥʦʚʝʥʠʷ ʤʘʡʢʦʧʩʢʠʭ ʦʪʣʦʞʝ-

ʥʠʡ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʦʙʣʘʩʪʠ ɺʘʨʘʥʜʠʡʩʢʦʡ, ɸʨʘʢʘʥʠʥʩʢʦʡ ʠ ʂʫʣʣʠʤʝʵʨʩʢʦʡ ʘʥʪʠʢʣʠʥʘʣʝʡ. ɺ 

ʧʨʝʜʝʣʘʭ ʕʣʴʜʘʤʩʢʦʛʦ, ɻʫʙʜʝʥʩʢʦʛʦ, ɼʫʟʣʘʢʩʢʦʛʦ ʠ ʍʦʰʤʝʥʟʠʣʩʢʦʛʦ ʧʦʜʥʷʪʠʡ ʤʦʱʥʦʩʪʠ ʤʘʡ-

ʢʦʧʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʦʧʨʝʜʝʣʷʶʪʩʷ ʚʝʣʠʯʠʥʘʤʠ ʤʝʥʝʝ 100 ʤ. 

ʅɽʆɻɽʅʆɺɸʗ ʉʀʉʊɽʄɸ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʤʠʦʮʝʥʦʚʳʡ ʠ ʧʣʠʦʮʝʥʦʚʳʡ ʦʪʜʝʣʳ. 

ʄʠʦʮʝʥʦʚʳʡ ʦʪʜʝʣ ʨʘʩʯʣʝʥʷʝʪʩʷ ʥʘ ʥʠʞʥʠʡ, ʩʨʝʜʥʠʡ ʠ ʚʝʨʭʥʠʡ ʧʦʜʦʪʜʝʣʳ. 



ʄʘʛʦʤʝʜʦʚ ʈ.ɸ. 

ɺɸʈʀɸʅʊ ʉɺʆɼʅʆʁ ɻɽʆʃʆɻʀʏɽʉʂʆʁ ʂʆʃʆʅʂʀ (ʉʊʈɸʊʀɻʈɸʌʀʏɽʉʂʆʁ ʐʂɸʃʓ) ʆʉɸɼʆʏʅʆɻʆ ʏɽʍʃɸ é 

21 

ʅʠʞʥʠʡ ʤʠʦʮʝʥ ʦʙʲʝʜʠʥʷʝʪ ʛʦʨʠʟʦʥʪ ʨʠʢʠ ʠ ʟʫʨʘʤʘʢʝʥʪʩʢʠʝ ʩʣʦʠ ʠ ʨʘʩʩʤʦʪʨʝʥ ʚʳʰʝ. 

ʉʨʝʜʥʠʡ ʤʠʦʮʝʥ ʧʨʝʜʩʪʘʚʣʝʥ ʪʝʨʨʠʛʝʥʥʦʡ ʪʦʣʱʝʡ ʠ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʪʘʨʭʘʥʩʢʠʡ, 

ʯʦʢʨʘʢʩʢʠʡ, ʢʘʨʘʛʘʥʩʢʠʡ ʠ ʢʦʥʢʩʢʠʡ ʛʦʨʠʟʦʥʪʳ. 

ʊʘʨʭʘʥʩʢʠʡ ʛʦʨʠʟʦʥʪ ʠʤʝʝʪ ʨʝʛʠʦʥʘʣʴʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ, ʭʦʨʦʰʦ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʧʦ-

ʯʪʠ ʚʦ ʚʩʝʭ ʨʘʟʨʝʟʘʭ ɺʦʩʪʦʯʥʦʛʦ ʂʘʚʢʘʟʘ ʠ ɼʘʛʝʩʪʘʥʘ ʠ ʧʨʝʜʩʪʘʚʣʝʥ ʪʸʤʥʦ-ʙʫʨʳʤʠ ʤʝʨʛʝʣʷʤʠ, 

ʜʦʣʦʤʠʪʠʟʠʨʦʚʘʥʥʳʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ. ʄʦʱʥʦʩʪʴ ï 25-50 ʤ. ɺ ʦʩʥʦʚʘʥʠʠ ʧʨʝʜʩʪʘʚʣʝʥ ʭʘʨʘʢ-

ʪʝʨʥʳʤ ʧʣʘʩʪʦʤ ʩʝʨʦʛʦ ʤʝʨʛʝʣʷ, ʤʝʩʪʘʤʠ (ɻʫʙʜʝʥ) ʧʝʨʝʭʦʜʷʱʝʛʦ ʚ ʜʦʣʦʤʠʪʠʟʠʨʦʚʘʥʥʳʡ ʠʟ-

ʚʝʩʪʥʷʢ ʠ ʧʘʯʢʦʡ ʪʝʤʥʦʩʝʨʳʭ ʛʣʠʥ. ʄʦʱʥʦʩʪʴ ʪʘʨʭʘʥʩʢʦʛʦ ʤʝʨʛʝʣʷ ʩʨʘʚʥʠʪʝʣʴʥʦ ʧʦʩʪʦʷʥʥʘ ʠ 

ʩʦʩʪʘʚʣʷʝʪ 0,8-1,2 ʤ, ʠʥʦʛʜʘ ʚʦʟʨʘʩʪʘʝʪ ʜʦ 2 ʤ (ʕʢʝʥʜʠʣʴ-ɸʜʞʠʥʘʫʨ). ʄʦʱʥʦʩʪʴ ʛʣʠʥʠʩʪʦʡ 

ʧʘʯʢʠ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 20-40 ʤ. ʆʙʳʯʥʦ ʵʪʘ ʧʘʯʢʘ ʦʪʥʦʩʠʪʩʷ ʢ ʥʠʟʘʤ ʯʦʢʨʘʢʘ, ʘ ʪʘʨʭʘʥ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʪʦʣʴʢʦ ʚ ʦʙʲʝʤʝ ʤʝʨʛʝʣʴʥʦʛʦ ʧʣʘʩʪʘ. ɹʣʘʛʦʜʘʨʷ ʨʝʛʠʦʥʘʣʴʥʦʤʫ ʨʘʩʧʨʦʩʪʨʘʥʝ-

ʥʠʶ, ʯʝʪʢʦʡ ʣʠʪʦʣʦʛʠʯʝʩʢʦʡ ʚʳʨʘʞʝʥʥʦʩʪʠ ʠ ʬʘʫʥʠʩʪʠʯʝʩʢʦʡ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʥʦʩʪʠ, ʪʘʨʭʘʥ-

ʩʢʠʡ ʛʦʨʠʟʦʥʪ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʤʘʨʢʠʨʫʶʱʠʭ ʛʦʨʠʟʦʥʪʦʚ ʚ ʨʘʟʨʝʟʝ ʢʘʡʥʦʟʦʷ ʠ ʰʠ-

ʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʢʦʨʨʝʣʷʮʠʠ ʨʘʟʨʝʟʦʚ. 

ʏʦʢʨʘʢʩʢʠʡ ʛʦʨʠʟʦʥʪ, ʧʦ ʣʠʪʦʣʦʛʦ-ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ, ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʜʚʝ 

ʯʘʩʪʠ: ʚʝʨʭʥʶʶ ï ʧʝʩʯʘʥʠʩʪʫʶ ʠ ʥʠʞʥʶʶ ï ʛʣʠʥʠʩʪʫʶ. ʅʠʞʥʠʡ ʯʦʢʨʘʢ ʩʠʣʴʥʦ ʠʟʤʝʥʷʝʪʩʷ ʚ 

ʤʦʱʥʦʩʪʠ ʟʘ ʩʯʸʪ ʧʦʷʚʣʝʥʠʷ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʝʩʯʘʥʠʢʦʚ ʚ ʧʨʝʜʝʣʘʭ ʧʨʝʜʛʦʨʥʦʡ ʯʘʩʪʠ 

ɼʘʛʝʩʪʘʥʘ. ɺʝʨʭʥʠʡ ʯʦʢʨʘʢ, ʚ ʩʠʣʫ ʚʳʜʝʨʞʘʥʥʦʩʪʠ ʧʦ ʧʣʦʱʘʜʠ ʧʝʩʯʘʥʳʭ ʧʣʘʩʪʦʚ, ʠʤʝʝʪ 

ʦʛʨʦʤʥʦʝ ʟʥʘʯʝʥʠʝ ʢʘʢ ʚʦʜʦʥʦʩʥʳʡ ʛʦʨʠʟʦʥʪ. ʄʦʱʥʦʩʪʴ ʝʛʦ ʩʦʩʪʘʚʣʷʝʪ 800 ʤ. ɺ ʉʝʚʝʨʥʦʤ ʠ 

ʯʘʩʪʠʯʥʦ ʖʞʥʦʤ ɼʘʛʝʩʪʘʥʝ (ʜʦ ʂʘʷʢʝʥʪʘ) ʯʦʢʨʘʢʩʢʠʡ ʛʦʨʠʟʦʥʪ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʘʟʚʠʪʠʝʤ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʭ ʧʦʨʦʜ. ʄʦʱʥʦʩʪʴ ʛʦʨʠʟʦʥʪʘ ʟʜʝʩʴ ʜʦʩʪʠʛʘʝʪ ʤʘʢʩʠʤʫʤʘ 

ï 800-1100 ʤ. ʅʘ ʜʦʣʶ ʧʝʩʯʘʥʳʭ ʧʦʨʦʜ ʧʨʠʭʦʜʠʪʩ ̫30-45 % ʨʘʟʨʝʟʘ. ɺ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʧʨʝʜ-

ʛʦʨʠʡ ʖʞʥʦʛʦ ɼʘʛʝʩʪʘʥʘ ʧʝʩʯʘʥʠʩʪʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ʩʥʠʞʘʝʪʩʷ ʜʦ 20-25 %, ʧʨʠʯʝʤ ʧʝʩʯʘʥʠʢʠ 

ʙʦʣʴʰʝʡ ʯʘʩʪʴʶ ʧʝʨʝʭʦʜʷʪ ʚ ʘʣʝʚʨʦʣʠʪʳ, ʤʥʦʛʠʝ ʧʝʩʯʘʥʳʝ ʧʣʘʩʪʳ ʚʳʢʣʠʥʠʚʘʶʪʩʷ. ʉʥʠʞʘʝʪʩʷ 

ʟʜʝʩʴ ʪʘʢʞʝ ʠ ʦʙʱʘʷ ʤʦʱʥʦʩʪʴ ʯʦʢʨʘʢʘ ï ʜʦ 500 ʤ. ɽʱʝ ʙʦʣʝʝ ʨʝʟʢʦʝ ʩʦʢʨʘʱʝʥʠʝ ʯʦʢʨʘʢʩʢʦʛʦ 

ʛʦʨʠʟʦʥʪʘ (ʜʦ 130-500 ʤ) ʦʪʤʝʯʘʝʪʩʷ ʚ ʇʨʠʩʘʤʫʨʩʢʦʤ ʨʘʡʦʥʝ, ʛʜʝ ʨʘʟʨʝʟ ʧʨʝʜʩʪʘʚʣʝʥ ʧʦʯʪʠ ʠʩ-

ʢʣʶʯʠʪʝʣʴʥʦ ʛʣʠʥʘʤʠ ʩ ʤʘʣʦʤʦʱʥʳʤʠ ʧʨʦʩʣʦʷʤʠ ʧʝʩʯʘʥʦ-ʘʣʝʚʨʦʣʠʪʦʚʳʭ ʧʦʨʦʜ. ʅʘ ʶʞʥʦʤ 

ʧʨʦʜʦʣʞʝʥʠʠ ɸʜʞʠʥʘʫʨʩʢʦʡ ʘʥʪʠʢʣʠʥʘʣʠ ʫʩʪʘʥʦʚʣʝʥʦ ʠʥʛʨʝʩʩʠʚʥʦʝ ʟʘʣʝʛʘʥʠʝ ʯʦʢʨʘʢʩʢʠʭ 

ʛʣʠʥ ʥʘ ʠʟʚʝʩʪʥʷʢʘʭ ʚʝʨʭʥʝʛʦ ʤʝʣʘ (ɺ.ʃ. ɻʘʣʠʥ, 1965). 

ʂʘʨʘʛʘʥʩʢʠʡ ʛʦʨʠʟʦʥʪ ʧʨʝʜʩʪʘʚʣʝʥ ʪʦʣʱʝʡ ʧʝʩʯʘʥʦ-ʘʣʝʚʨʦʣʠʪʦʚʳʭ ʠ ʛʣʠʥʠʩʪʳʭ ʧʦʨʦʜ ʩ 

ʧʨʦʧʣʘʩʪʢʘʤʠ ʤʝʨʛʝʣʝʡ ʠ ʠʟʚʝʩʪʥʷʢʦʚ, ʢʦʣʠʯʝʩʪʚʦ ʢʦʪʦʨʳʭ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚʚʝʨʭ ʧʦ ʨʘʟʨʝʟʫ. 

ʉʨʝʜʠ ʵʪʠʭ ʧʨʦʧʣʘʩʪʢʦʚ ʯʝʪʢʦ ʚʳʜʝʣʷʝʪʩʷ ʧʣʦʡʯʘʪʳʡ ʠʟʚʝʩʪʥʷʢ çʇè ʤʦʱʥʦʩʪʴʶ 0,5-0,8 ʤ. ɺ 

ʉʝʚʝʨʥʦʤ ɼʘʛʝʩʪʘʥʝ ʠ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʨʝʜʛʦʨʠʡ ʖʞʥʦʛʦ ɼʘʛʝʩʪʘʥʘ ʚ ʢʘʨʘʛʘʥʝ 

ʰʠʨʦʢʦ ʨʘʟʚʠʪʳ ʧʝʩʯʘʥʳʝ ʧʦʨʦʜʳ, ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʣʷʶʪ ʜʦ 25-30 % ʦʪ ʦʙʱʝʡ ʤʦʱʥʦʩʪʠ ʨʘʟʨʝ-

ʟʘ. ʄʦʱʥʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʧʣʘʩʪʦʚ ʧʝʩʯʘʥʠʢʦʚ ʜʦʩʪʠʛʘʶʪ 25-35 ʤ. ʄʦʱʥʦʩʪʴ ʢʘʨʘʛʘʥʩʢʦʛʦ ʛʦ-

ʨʠʟʦʥʪʘ ʟʜʝʩʴ ʠʟʤʝʥʷʝʪʩʷ ʚ ʥʝʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ ï 320-450 ʤ. ɺ ʧʨʝʜʝʣʘʭ ɼʘʛʝʩʪʘʥʩʢʦʛʦ ʚʳʩʪʫ-

ʧʘ ʧʨʝʜʩʪʘʚʣʝʥ ʤʝʨʛʝʣʷʤʠ, ʨʳʭʣʳʤʠ ʢʚʘʨʮʝʚʳʤʠ ʧʝʩʯʘʥʠʢʘʤʠ. ʄʦʱʥʦʩʪʴ, ʚ ʧʨʝʜʝʣʘʭ 290-360 

ʤ. ɺ ʎʝʥʪʨʘʣʴʥʳʭ ʨʘʡʦʥʘʭ ɼʘʛʝʩʪʘʥʘ ʧʝʩʯʘʥʠʩʪʦʩʪʴ ʢʘʨʘʛʘʥʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʩʥʠʞʘʝʪʩʷ ʜʦ 10-

15 %, ʧʨʠʯʝʤ ʪʘʢʞʝ ʢʘʢ ʠ ʚ ʯʦʢʨʘʢʝ, ʩʨʝʜʠ ʧʝʩʯʘʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʟʜʝʩʴ ʧʨʝʦʙʣʘʜʘʶʪ ʘʣʝʚʨʦʣʠ-

ʪʳ. ʄʦʱʥʦʩʪʴ ʛʦʨʠʟʦʥʪʘ ʨʘʚʥʘ 870-410 ʤ. ɺ ʇʨʠʩʘʤʫʨʩʢʦʤ ʨʘʡʦʥʝ ʧʝʯʘʥʠʩʪʦʩʪʴ ʢʘʨʘʛʘʥʘ 

ʫʤʝʥʴʰʘʝʪʩʷ ʜʦ 5-10 %, ʤʦʱʥʦʩʪʴ ʛʦʨʠʟʦʥʪʘ ʥʝ ʧʨʝʚʳʰʘʝʪ 250-300 ʤ. 

ʂʦʥʢʩʢʠʡ ʛʦʨʠʟʦʥʪ ʧʨʝʜʩʪʘʚʣʝʥ ʧʘʯʢʦʡ ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʳʭ ʢʘʨʙʦʥʘʪʥʳʭ ʛʣʠʥ ʩ ʧʨʦʩʣʦʷ-

ʤʠ ʛʣʠʥʠʩʪʳʭ ʧʝʩʯʘʥʠʢʦʚ ʠ ʤʝʨʛʝʣʝʡ. ʄʦʱʥʦʩʪʴ ï ʚ ʧʨʝʜʝʣʘʭ 30-70 ʤ. ʇʦ ʣʠʪʦʣʦʛʠʯʝʩʢʠʤ 

ʧʨʠʟʥʘʢʘʤ ʵʪʠ ʩʣʦʠ ʦʙʳʯʥʦ ʦʙʲʝʜʠʥʷʶʪʩʷ ʩ ʢʘʨʘʛʘʥʩʢʠʤ ʛʦʨʠʟʦʥʪʦʤ. 

ɺʝʨʭʥʠʡ ʤʠʦʮʝʥ ʨʘʩʯʣʝʥʷʝʪʩʷ ʥʘ ʩʘʨʤʘʪʩʢʠʡ ʠ ʤʝʦʪʠʯʝʩʢʠʡ ʷʨʫʩʳ. 

ʉʘʨʤʘʪʩʢʠʡ ʷʨʫʩ ʧʦ ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ ʠ ʣʠʪʦʣʦʛʠʯʝʩʢʠʤ ʦʩʦʙʝʥʥʦʩʪʷʤ 

ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʪʨʠ ʧʦʜʲʷʨʫʩʘ: ʥʠʞʥʠʡ, ʩʨʝʜʥʠʡ ʠ ʚʝʨʭʥʠʡ ʚ ʦʙʲʝʤʝ ʢʦʪʦʨʳʭ ʚʳʜʝʣʷʶʪʩʷ 

ʭʘʨʘʢʪʝʨʥʳʝ ʩʣʦʠ. ʅʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʇʨʝʜʛʦʨʥʦʛʦ ɼʘʛʝʩʪʘʥʘ ʦʥ ʩʣʦʞʝʥ ʧʝʩʯʘʥʠʩʪʳʤʠ ʠ ʢʘʨ-

ʙʦʥʘʪʥʳʤʠ ʛʣʠʥʘʤʠ, ʧʝʩʯʘʥʠʢʘʤʠ, ʠʟʚʝʩʪʥʷʢʘʤʠ, ʤʝʣʢʦʚʦʜʥʳʤʠ ʧʨʠʙʨʝʞʥʳʤʠ ʦʩʘʜʢʘʤʠ.  

ʅʠʞʥʝʩʘʨʤʘʪʩʢʠʡ ʧʦʜʲʷʨʫʩ ʚ ʧʨʝʜʝʣʘʭ ɼʘʛʝʩʪʘʥʘ ʧʨʝʜʩʪʘʚʣʝʥ ʜʚʫʤʷ ʣʠʪʦʣʦʛʦ-

ʬʘʮʠʘʣʴʥʳʤʠ ʟʦʥʘʤʠ. ɺ ɺʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʇʨʝʜʛʦʨʥʦʛʦ ɼʘʛʝʩʪʘʥʘ ʨʘʟʚʠʪʳ ʙʫʨʦʚʘʪʦ-ʩʝʨʳʝ ʢʘʨ-
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ʙʦʥʘʪʥʳʝ ʛʣʠʥʳ ʩ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʧʨʦʩʣʦʷʤʠ ʤʝʨʛʝʣʝʡ ʠ ʛʣʠʥʠʩʪʳʭ ʧʝʩʯʘʥʠʢʦʚ (ʩʣʦʠ ʩ Syn-

desmia reflexa ʠ Mactra eichuralde). ʄʦʱʥʦʩʪʴ ʵʪʠʭ ʩʣʦʝʚ ʜʦʩʪʠʛʘʝʪ 300 ʤ. ɺ ʟʘʧʘʜʥʦʤ ʥʘʧʨʘʚ-

ʣʝʥʠʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʛʣʫʙʦʢʦʚʦʜʥʳʝ ʤʝʨʛʝʣʴʥʦ-ʛʣʠʥʠʩʪʳʝ ʬʘʮʠʠ ʥʠʞʥʝʛʦ ʩʘʨʤʘʪʘ ʧʝʨʝʭʦʜʷʪ ʚ 

ʤʝʣʢʦʚʦʜʥʳʝ ʧʝʩʯʘʥʦ-ʠʟʚʝʩʪʥʷʢʦʚʦ-ʛʣʠʥʠʩʪʳʝ ʪʦʣʱʠ. ʉʨʝʜʠ ʢʘʨʙʦʥʘʪʥʳʭ ʧʨʦʩʣʦʝʚ ʜʦʤʠʥʠ-

ʨʫʶʪ ʜʝʪʨʠʪʫʩʦʚʳʝ ʠʟʚʝʩʪʥʷʢʠ. ʄʦʱʥʦʩʪʴ ʥʠʞʥʝʛʦ ʩʘʨʤʘʪʘ ʟʜʝʩʴ ʠʟʤʝʥʷʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 22-

100 ʤ.  

ʉʨʝʜʥʝʩʘʨʤʘʪʩʢʠʡ ʧʦʜʲʷʨʫʩ ʚ ʧʨʝʜʝʣʘʭ ʉʝʚʝʨʥʦʛʦ ɼʘʛʝʩʪʘʥʘ ʧʨʝʜʩʪʘʚʣʝʥ ʤʦʱʥʦʡ ʪʦʣ-

ʱʝʡ (ʜʦ 800 ʤ) ʩʝʨʦ-ʙʫʨʳʭ ʠ ʩʠʥʝʚʘʪʦ-ʩʝʨʳʭ ʧʝʩʯʘʥʠʩʪʳʭ ʛʣʠʥ ʩ ʦʪʧʝʯʘʪʢʘʤʠ Crypotomactra 

pesanseris. ɺ ʖʞʥʦʤ ɼʘʛʝʩʪʘʥʝ ʛʣʠʥʠʩʪʘʷ ʪʦʣʱʘ ʦʙʦʛʘʱʘʝʪʩʷ ʧʝʩʯʘʥʳʤ ʤʘʪʝʨʠʘʣʦʤ, ʚ ʨʘʟʨʝʟʝ 

ʪʘʢʞʝ ʧʦʷʚʣʷʶʪʩʷ ʜʝʪʨʠʪʫʩʦʚʳʝ ʠʟʚʝʩʪʥʷʢʠ. ʄʦʱʥʦʩʪʴ ʩʨʝʜʥʝʛʦ ʩʘʨʤʘʪʘ ʩʥʠʞʘʝʪʩʷ ʜʦ 600 ʤ. 

ʅʘ ʢʨʘʡʥʝʤ ʶʛʝ ɼʘʛʝʩʪʘʥʘ ʚ ɼʝʨʙʝʥʪʩʢʦʤ ʠ ʇʨʠʩʘʤʫʨʩʢʦʤ ʨʘʡʦʥʘʭ ʩʨʝʜʥʠʡ ʩʘʨʤʘʪ ʩʣʦʞʝʥ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʝʩʯʘʥʠʢʘʤʠ ʠ ʠʟʚʝʩʪʥʷʢʘʤʠ ʩ ʧʦʜʯʠʥʝʥʥʳʤʠ ʩʣʦʷʤʠ ʛʣʠʥʠʩʪʳʭ ʧʦʨʦʜ. 

ʄʦʱʥʦʩʪʴ ʧʦʜʲʷʨʫʩʘ ʩʥʠʞʘʝʪʩʷ ʢ ʶʛʫ ʦʪ 500 ʤ ʚ ɼʝʨʙʝʥʪʝ ʜʦ 250 ʤ ʚ ʇʨʠʩʘʤʫʨʩʢʦʤ ʨʘʡʦʥʝ. 

ɺʝʨʭʥʝʩʘʨʤʘʪʩʢʠʡ ʧʦʜʲʷʨʫʩ ʚ ʉʝʚʝʨʥʦʤ ɼʘʛʝʩʪʘʥʝ ʧʦʜʨʘʟʜʝʣʷʝʪʩ ̫ʥʘ ʜʚʝ ʪʦʣʱʠ: ʥʠʞ-

ʥʶ ʁ - ʛʣʠʥʠʩʪʫʶ ʠ ʚʝʨʭʥʶʶ - ʧʝʩʯʘʥʦ-ʠʟʚʝʩʪʥʷʢʦʚʦ-ʛʣʠʥʠʩʪʫʶ. ɻʣʠʥʠʩʪʘʷ ʪʦʣʱʘ ʷʚʣʷʝʪʩʷ 

ʘʥʘʣʦʛʦʤ çʛʨʦʟʥʝʥʩʢʠʭ ʩʣʦʝʚè. ʄʦʱʥʦʩʪʴ ʝʝ ʟʘʢʦʥʦʤʝʨʥʦ ʫʤʝʥʴʰʘʝʪʩʷ ʢ ʶʛʫ ï ʦʪ 600 ʤ ʚ ʦʙ-

ʣʘʩʪʠ ɼʘʛʝʩʪʘʥʩʢʦʛʦ ʚʳʩʪʫʧʘ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ ʤʝʪʨʦʚ ʚ ʖʞʥʦʤ ɼʘʛʝʩʪʘʥʝ. ʇʝʩʯʘʥʦ-

ʠʟʚʝʩʪʥʷʢʦʚʦ-ʛʣʠʥʠʩʪʘʷ ʪʦʣʱʘ (ʩʣʦʠ ʩ Mactra caspia) ʩʨʘʚʥʠʪʝʣʴʥʦ ʭʦʨʦʰʦ ʚʳʜʝʨʞʠʚʘʝʪʩʷ ʧʦ 

ʤʦʱʥʦʩʪʠ ʚ ʧʨʝʜʝʣʘʭ 250-300 ʤ. ɺ ʖʞʥʦʤ ɼʘʛʝʩʪʘʥʝ ʚʝʨʭʥʝʩʘʨʤʘʪʩʢʠʡ ʧʦʜʲʷʨʫʩ ʧʨʝʜʩʪʘʚʣʝʥ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʝʩʯʘʥʦ-ʠʟʚʝʩʪʥʷʢʦʚʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʩ ʧʦʜʯʠʥʝʥʥʳʤʠ ʩʣʦʷʤʠ ʛʣʠʥʠʩʪʳʭ 

ʧʦʨʦʜ. ʇʦ ʬʘʫʥʠʩʪʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ ʟʜʝʩʴ ʚʳʜʝʣʷʶʪʩʷ ʜʚʘ ʛʦʨʠʟʦʥʪʘ: ʥʠʞʥʠʡ - ʩʣʦʠ c Mactra 

naviculata B. ʠ ʚʝʨʭʥʠʡ - ʩʣʦʠ ʩ Mactra caspia. ʄʦʱʥʦʩʪʴ ʚʝʨʭʥʝʛʦ ʩʘʨʤʘʪʘ ʚ ʖʞʥʦʤ ɼʘʛʝʩʪʘʥʝ 

ʠʟʤʝʥʷʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 200 ʜʦ 400 ʤ, ʧʨʠʯʝʤ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʨʘʟʨʝʟʦʚ ʤʦʱʥʦʩʪʠ ʥʝʧʦʣʥʳʝ ʚ 

ʩʚʷʟʠ ʩ ʨʘʟʤʳʚʦʤ ʚʝʨʭʦʚ ʩʘʨʤʘʪʘ ʘʢʯʘʛʳʣʴʩʢʦʡ ʪʨʘʥʩʛʨʝʩʩʠʝʡ. 

ʄʝʦʪʠʯʝʩʢʠʡ ʷʨʫʩ. ʆʪʣʦʞʝʥʠʷ ʤʝʦʪʠʩʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʛʣʠʥʘʤʠ ʩ ʯʘʩʪʳʤʠ ʧʨʦʩʣʦʷʤʠ ʠ 

ʧʣʘʩʪʘʤʠ ʧʝʩʯʘʥʠʢʦʚ, ʠʟʚʝʩʪʥʷʢʦʚ ʠ ʢʦʥʛʣʦʤʝʨʘʪʦʚ. ʉʨʝʜʥʷʷ ʤʦʱʥʦʩʪʴ ʤʝʦʪʠʩʘ ʩʦʩʪʘʚʣʷʝʪ 500 

ʤ. ɺ ɼʘʛʝʩʪʘʥʝ ʦʪʣʦʞʝʥʠʷ ʧʦʯʪʠ ʧʦʚʩʝʤʝʩʪʥʦ ʦʪʩʫʪʩʪʚʫʶʪ, ʚʚʠʜʫ ʨʘʟʤʳʚʘ ʠʭ ʘʢʯʘʛʳʣʴʩʢʦʡ 

ʪʨʘʥʩʛʨʝʩʩʠʝʡ ʠ ʨʘʟʚʠʪʳ ʣʠʰʴ ʚ ʇʨʠʩʫʣʘʢʩʢʦʤ ʨʘʡʦʥʝ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʦʪʣʦʞʝʥʠʷ ʤʝʦʪʠʩʘ ʜʚʫ-

ʤ ̫ʣʠʪʦʣʦʛʠʯʝʩʢʠ ʨʘʟʣʠʯʥʳʤʠ ʪʦʣʱʘʤʠ: ʥʠʞʥʝʡ - ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʦʡ ʩ ʧʣʘʩʪʘʤʠ ʦʦʣʠʪʦʚʳʭ ʠ 

ʨʘʢʫʰʝʯʥʦ-ʤʰʘʥʢʦʚʳʭ ʠʟʚʝʩʪʥʷʢʦʚ ʠ ʣʠʥʟʦʚʠʜʥʳʤʠ ʧʨʦʩʣʦʷʤʠ ʢʦʥʛʣʦʤʝʨʘʪʦʚ ʠ ʚʝʨʭʥʝʡ - 

ʛʣʠʥʠʩʪʦʡ ʩ ʪʦʥʢʠʤʠ ʧʨʦʩʣʦʷʤʠ ʧʝʩʯʘʥʠʢʦʚ. ʅʠʞʥʷʷ ʪʦʣʱʘ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʥʠʞʥʝʤʝʦʪʠʯʝʩʢʦʤʫ ʧʦʜʲʷʨʫʩʫ. ʄʦʱʥʦʩʪʴ ʝʝ ʨʘʚʥʘ 200 ʤ. ɺʝʨʭʥʷʷ ʪʦʣʱʘ ʩʦʜʝʨʞʠʪ ʬʘʫʥʫ 

ʩʨʝʜʥʝʛʦ ʠ ʚʝʨʭʥʝʛʦ ʤʝʦʪʠʩʘ ʠ ʜʦʩʪʠʛʘʝʪ ʧʦ ʤʦʱʥʦʩʪʠ 320 ʤ. 

ʇʣʠʦʮʝʥʦʚʳʡ ʦʪʜʝʣ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʜʚʘ ʧʦʜʦʪʜʝʣʘ: ʥʠʞʥʠʡ ʠ ʚʝʨʭʥʠʡ. ʅʝʢʦʪʦʨʳʝ 

ʢʘʚʢʘʟʩʢʠʝ ʛʝʦʣʦʛʠ ʜʝʣʷʪ ʥʘ ʪʨʠ ʧʦʜʦʪʜʝʣʘ: ʥʠʞʥʠʡ, ʩʨʝʜʥʠʡ ʠ ʚʝʨʭʥʠʡ. 

ʅʠʞʥʠʡ ʧʦʜʦʪʜʝʣ ï ʧʦʜʘʢʯʘʛʳʣʴʩʢʘʷ ʩʚʠʪʘ (ʧʦʥʪʠʯʝʩʢʠʡ ʷʨʫʩ) ʧʨʝʜʩʪʘʚʣʝʥ ʛʘʣʝʯʥʠ-

ʢʘʤʠ, ʧʝʩʯʘʥʠʢʘʤʠ, ʠʟʚʝʩʪʥʷʢʘʤʠ, ʛʣʠʥʘʤʠ. ʉʨʝʜʥʷʷ ʤʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ï 100 ʤ. ʉʨʝʜʥʠʡ 

ʦʪʜʝʣ. ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ï ʧʝʩʯʘʥʠʢʠ, ʠʟʚʝʩʪʥʷʢʠ ʠ ʛʣʠʥʳ. ɺ ʥʠʞʥʝʡ - ʠʟʚʝʩʪʥʷʢʠ, ʢʦʥʛʣʦʤʝʨʘ-

ʪʳ, ʛʘʣʝʯʥʠʢʠ. ʅʠʞʥʝ- ʠ ʩʨʝʜʥʝʧʣʠʦʮʝʥʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ɼʘʛʝʩʪʘ-

ʥʘ (ʚ ʯʘʩʪʥʦʩʪʠ, ʚ ʦʙʣʘʩʪʠ ɼʘʛʝʩʪʘʥʩʢʦʛʦ ʚʳʩʪʫʧʘ) ʦʪʩʫʪʩʪʚʫʶʪ ʚʩʣʝʜʩʪʚʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʧʝʨʝ-

ʨʳʚʘ ʚ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʠ ʠ ʨʘʟʤʳʚʘ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʪʦʣʱ ʘʢʯʘʛʳʣʴʩʢʦʡ ʪʨʘʥʩʛʨʝʩʩʠʝʡ. 

ʃʠʰʴ ʚ ʇʨʠʩʘʤʫʨʩʢʦʤ ʨʘʡʦʥʝ ʨʘʟʚʠʪʳ ʧʨʝʩʥʦʚʦʜʥʦ-ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ ʩʨʝʜʥʝʛʦ 

ʧʣʠʦʮʝʥʘ, ʷʚʣʷʶʱʠʝʩʷ ʘʥʘʣʦʛʦʤ ʧʨʦʜʫʢʪʠʚʥʦʡ ʪʦʣʱʠ ɸʟʝʨʙʘʡʜʞʘʥʘ. ɺ ʜʦʣʠʥʝ ʨʝʢʠ ʉʘʤʫʨ ʵʪʠ 

ʦʪʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʦʣʱʝʡ ʛʘʣʝʯʥʠʢʦʚ (ʜʦ 80 ʤ) ʩ ʣʠʥʟʘʤʠ ʢʦʥʛʣʦʤʝʨʘʪʦʚ, ʧʝʩʢʦʚ ʠ 

ʛʣʠʥ. ʂʦʥʪʠʥʝʥʪʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ ʩʨʝʜʥʝʛʦ ʧʣʠʦʮʝʥʘ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʜʦ ʩʝʚʝʨʥʦʛʦ ʦʢʦʥʯʘ-

ʥʠʷ ɸʜʞʠʥʦʫʨʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʠ ʶʞʥʦʡ ʧʝʨʠʢʣʠʥʘʣʠ ʍʦʰʤʝʥʟʠʣʴʩʢʦʡ ʩʢʣʘʜʢʠ, ʛʜʝ ʤʦʱʥʦʩʪʴ 

ʠʭ ʫʞʝ ʥʝ ʧʨʝʚʳʰʘʝʪ 30-35 ʤ (ɺ.ʃ. ɻʘʣʠʥ, 1965). 

ɺʝʨʭʥʠʡ ʧʦʜʦʪʜʝʣ ʚʢʣʶʯʘʝʪ ʘʢʯʘʛʳʣʴʩʢʠʡ ʠ ʘʧʰʝʨʦʥʩʢʠʡ ʷʨʫʩʳ.  

ɸʢʯʘʛʳʣʴʩʢʠʡ ʷʨʫʩ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʠʟʚʝʩʪʥʷʢʘʤʠ, ʢʦʥʛʣʦʤʝʨʘʪʘʤʠ ʠ ʛʘ-

ʣʝʯʥʠʢʘʤʠ, ʚ ʥʠʞʥʝʡ ï ʧʝʩʯʘʥʠʢʘʤʠ, ʠʟʚʝʩʪʥʷʢʘʤʠ ʠ ʛʣʠʥʘʤʠ. ʉʫʤʤʘʨʥʘʷ ʤʦʱʥʦʩʪʴ ʘʢʯʘʛʳʣʘ 

ʩʦʩʪʘʚʣʷʝʪ 300-350 ʤ. ɺ ʇʨʝʜʛʦʨʥʦʤ ɼʘʛʝʩʪʘʥʝ ʘʢʯʘʛʳʣʴʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʩʦʭʨʘʥʠʣʠʩʴ ʦʪ ʜʝʥʫ-



ʄʘʛʦʤʝʜʦʚ ʈ.ɸ. 

ɺɸʈʀɸʅʊ ʉɺʆɼʅʆʁ ɻɽʆʃʆɻʀʏɽʉʂʆʁ ʂʆʃʆʅʂʀ (ʉʊʈɸʊʀɻʈɸʌʀʏɽʉʂʆʁ ʐʂɸʃʓ) ʆʉɸɼʆʏʅʆɻʆ ʏɽʍʃɸ é 

23 

ʜʘʮʠʠ ʣʠʰʴ ʥʘ ʧʝʨʠʬʝʨʠʡʥʳʭ ʫʯʘʩʪʢʘʭ ʧʦʜʥʷʪʠʡ ʠ ʚ ʩʠʥʢʣʠʥʘʣʴʥʳʭ ʧʨʦʛʠʙʘʭ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʤʦʨʩʢʠʤʠ, ʧʨʠʙʨʝʞʥʳʤʠ ʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤʠ ʬʘʮʠʷʤʠ. ʅʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʨʘʟʚʠʪʳ ʵʪʠ ʦʪʣʦ-

ʞʝʥʠʷ ʚ ʇʨʠʩʘʤʫʨʩʢʦʤ ʨʘʡʦʥʝ, ʛʜʝ ʦʥʠ ʪʨʘʥʩʛʨʝʩʩʠʚʥʦ ʩ ʫʛʣʦʚʳʤʠ ʥʝʩʦʛʣʘʩʠʷʤʠ ʦʪ 5-10Á ʜʦ 

40Á ʧʝʨʝʢʨʳʚʘʶʪ ʥʠʞʝʣʝʞʘʱʠʝ ʪʦʣʱʠ ʦʪ ʤʝʦʪʠʩʘ ʜʦ ʶʨʳ. 

ʄʦʨʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʘʢʯʘʛʳʣʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʤʠ ʠ ʢʘʨʙʦʥʘʪʥʳʤʠ ʦʙʨʘ-

ʟʦʚʘʥʠʷʤʠ ʩ ʟʘʢʦʥʦʤʝʨʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ ʛʨʫʙʦʦʙʣʦʤʦʯʥʦʛʦ ʠ ʢʘʨʙʦʥʘʪʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚʚʝʨʭ 

ʧʦ ʨʘʟʨʝʟʫ. ɺʚʠʜʫ ʵʪʦʛʦ ʘʢʯʘʛʳʣʴʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʜʚʝ ʪʦʣʱʠ: ʥʠʞʥʶʶ - 

ʛʣʠʥʠʩʪʫʶ ʠ ʚʝʨʭʥʶʶ - ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʫʶ (ɺ.ʃ. ɻʘʣʠʥ, 1965). 

ʅʠʞʥʷʷ - ʛʣʠʥʠʩʪʘʷ ʪʦʣʱʘ ʩʣʦʞʝʥʘ ʩʝʨʳʤʠ ʠʟʚʝʩʪʢʦʚʠʩʪʳʤʠ ʛʣʠʥʘʤʠ ʩ ʧʨʦʩʣʦʷʤʠ ʧʦ-

ʣʠʤʠʢʪʦʚʳʭ ʧʝʩʯʘʥʠʢʦʚ ʠ ʨʝʞʝ ʠʟʚʝʩʪʥʷʢʦʚ. ɺ ʦʩʥʦʚʘʥʠʠ ʝʝ ʟʘʣʝʛʘʝʪ ʙʘʟʘʣʴʥʳʡ ʢʦʥʛʣʦʤʝʨʘʪ. 

ɺʝʨʭʥʷʷ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʘʷ ʪʦʣʱʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʝʨʳʤʠ ʧʝʩʯʘʥʠʩʪʳʤʠ ʛʣʠʥʘʤʠ ʩ ʧʣʘ-

ʩʪʘʤʠ (ʜʦ 5-10 ʤ) ʜʝʪʨʠʪʫʩʦʚʳʭ ʧʝʩʯʘʥʠʢʦʚ ʠ ʠʟʚʝʩʪʥʷʢʦʚ-ʨʘʢʫʰʝʯʥʠʢʦʚ. 

ʄʦʱʥʦʩʪʴ ʤʦʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʘʢʯʘʛʳʣʘ ʠʟʤʝʥʷʝʪʩʷ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ ï ʦʪ 200-350 ʤ 

ʚ ʇʨʠʩʘʤʫʨʩʢʦʤ ʨʘʡʦʥʝ ʠ ʥʘ ʉʫʣʘʢʝ, ʜʦ 737 ʤ ï ʚ ɻʠʣʴʷʨʝ. 

ʇʨʠʙʨʝʞʥʳʝ ʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ ʘʢʯʘʛʳʣʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ, ʛʣʘʚʥʳʤ ʦʙʨʘ-

ʟʦʤ, ʚ ʇʨʠʩʘʤʫʨʩʢʦʤ ʨʘʡʦʥʝ ʠ ʚ ʦʙʣʘʩʪʠ ʚʳʭʦʜʦʚ ʶʨʩʢʠʭ ʧʦʨʦʜ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʦʥʠ ʧʝʩʯʘʥʦ-

ʛʣʠʥʠʩʪʳʤʠ ʠ ʠʟʚʝʩʪʥʷʢʦʚʦ-ʧʝʩʯʘʥʳʤʠ ʧʦʨʦʜʘʤʠ, ʩʤʝʥʷʶʱʠʤʠʩʷ ʨʠʬʦʚʳʤʠ ʠ ʢʦʥʛʣʦʤʝʨʘʪʦ-

ʚʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʤʦʱʥʦʩʪʴʶ ʦʪ 50-100 ʜʦ 300-400 ʤ. 

ɸʧʰʝʨʦʥʩʢʠʡ ʷʨʫʩ ʧʨʝʜʩʪʘʚʣʝʥ ʪʦʣʱʝʡ ʧʝʩʯʘʥʠʢʦʚ ʠ ʛʣʠʥ ʩ ʧʨʦʩʣʦʷʤʠ ʠ ʧʣʘʩʪʘʤʠ ʠ 

ʢʦʥʛʣʦʤʝʨʘʪʘʤʠ. ʄʦʱʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 100-250 ʤ. ɸʧʰʝʨʦʥʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʪʘʢʞʝ ʢʘʢ ʠ ʘʢʯʘ-

ʛʳʣʲʩʢʠʝ ʨʘʟʚʠʪʳ ʥʘ ʜʘʣʝʢʠʭ ʧʦʛʨʫʞʝʥʠʷʭ ʧʦʜʥʷʪʠʡ ʠ ʚ ʛʣʫʙʦʢʠʭ ʩʠʥʢʣʠʥʘʣʴʥʳʭ ʧʨʦʛʠʙʘʭ. 

ʂʦʥʪʠʥʝʥʪʘʣʴʥʳʝ ʘʣʣʶʚʠʘʣʴʥʳʝ ʠ ʛʘʣʝʯʥʠʢʦʚʦ-ʢʦʥʛʣʦʤʝʨʘʪʦʚʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʘʧʰʝʨʦʥʘ ʤʦʱ-

ʥʦʩʪʴʶ ʜʦ 50-100 ʤ ʩʣʘʛʘʶʪ ʦʪʜʝʣʴʥʳʝ ʧʣʘʪʦʦʙʨʘʟʥʳʝ ʚʦʟʚʳʰʝʥʥʦʩʪʠ ʚ ʶʞʥʳʭ ʠ ʶʛʦ-

ʟʘʧʘʜʥʳʭ ʯʘʩʪʷʭ ʧʨʝʜʛʦʨʠʡ. ʂ ʚʦʩʪʦʢʫ-ʩʝʚʝʨʦ-ʚʦʩʪʦʢʫ ʦʥʠ ʩʤʝʥʷʶʪʩʷ ʤʦʨʩʢʠʤʠ ʧʝʩʯʘʥʦ-

ʠʟʚʝʩʪʥʷʢʦʚʦ-ʛʣʠʥʠʩʪʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʩ ʬʘʫʥʦʡ ʜʨʝʡʩʝʥ ʠ ʤʦʥʦʜʘʢʠ. ʄʦʱʥʦʩʪʠ ʤʦʨʩʢʠʭ ʦʪ-

ʣʦʞʝʥʠʡ ʘʧʰʝʨʦʥʘ ʠʟʤʝʥʷʶʪʩʷ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ï ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ ʤʝʪʨʦʚ ʚ ʧʨʠ-

ʩʚʦʜʦʚʳʭ ʟʦʥʘʭ ʩʪʨʫʢʪʫʨ ʜʦ 300-650 ʤ ʚ ʦʙʣʘʩʪʠ ʦʢʨʘʠʥʥʳʭ ʯʘʩʪʝʡ ʧʦʜʥʷʪʠʡ ʠ ʚ ʩʠʥʢʣʠʥʘʣʴ-

ʥʳʭ ʧʨʦʛʠʙʘʭ. 

ʏɽʊɺɽʈʊʀʏʅɸʗ (ʘʥʪʨʦʧʦʛʝʥʦʚʘʷ) ʉʀʉʊɽʄɸ. ʆʪʣʦʞʝʥʠʷ ʯʝʪʚʝʨʪʠʯʥʦʡ ʩʠʩʪʝʤʳ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʘ ʨʘʚʥʠʥʥʦʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ɺʦʩʪʦʯʥʦʛʦ ʂʘʚʢʘʟʘ, ʚ ʇʨʠʙʨʝʞʥʦʡ ʯʘʩʪʠ 

ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ, ʧʦ ʜʦʣʠʥʘʤ ʨʝʢ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʚʫʤʷ ʪʠʧʘʤʠ ʦʩʘʜʢʦʚ: ʤʦʨʩʢʠʤʠ ʠ ʢʦʥʪʠ-

ʥʝʥʪʘʣʴʥʳʤʠ [4,11,12 ʠ ʜʨ.].  

ʄʦʨʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʨʘʩʯʣʝʥʷʶʪʩʷ ʥʘ ʙʘʢʠʥʩʢʠʡ, ʭʘʟʘʨʩʢʠʡ, ʭʚʘʣʳʥʩʢʠʡ ʠ ʥʦʚʦʢʘʩʧʠʡ-

ʩʢʠʡ ʷʨʫʩʳ.  

ʂʦʥʪʠʥʝʥʪʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ ʩʦʩʪʦʷʪ ʠʟ ʜʨʝʚʥʠʭ ʠ ʩʦʚʨʝʤʝʥʥʳʭ ʘʣʣʶʚʠʘʣʴʥʳʭ ʠ ʜʝʣʶ-

ʚʠʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ.  

ʄʦʨʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʙʘʢʠʥʩʢʦʛʦ ʷʨʫʩʘ ʩʣʘʛʘʶʪ ʚ ʇʨʝʜʛʦʨʥʦʤ ɼʘʛʝʩʪʘʥʝ ʪʨʝʪʴʶ 

ʜʨʝʚʥʝ-ʢʘʩʧʠʡʩʢʫʶ ʪʝʨʨʘʩʫ, ʠʤʝʶʱʫʶ ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʠʝ ʦʪʤʝʪʢʠ ʦʪ 80-100 ʤ ʥʘ ʚʦʩʪʦʢʝ ʜʦ 

380 ʤ ʥʘ ʟʘʧʘʜʝ. ʃʠʪʦʣʦʛʠʯʝʩʢʠ ʙʘʢʠʥʩʢʠʡ ʷʨʫʩ ʧʨʝʜʩʪʘʚʣʝʥ ʜʝʪʨʠʪʫʩʦʚʳʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ, ʠʟ-

ʚʝʩʪʥʷʢʘʤʠ-ʨʘʢʫʰʝʯʥʠʢʘʤʠ, ʢʦʥʛʣʦʤʝʨʘʪʘʤʠ, ʧʝʩʯʘʥʠʢʘʤʠ ʠ ʛʣʠʥʘʤʠ. ʄʦʱʥʦʩʪʴ ʷʨʫʩʘ 20-40 

ʤ. 

ʍʘʟʘʨʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʩʣʘʛʘʶʪ ʚʪʦʨʫʶ ʜʨʝʚʥʝ-ʢʘʩʧʠʡʩʢʫʶ ʪʝʨʨʘʩʫ, ʠʤʝʶʱʫʶ ʦʪʤʝʪʢʠ 

ʦʪ 50-60 ʤ ʥʘ ʚʦʩʪʦʢʝ ʜʦ 100-140 ʤ ʥʘ ʟʘʧʘʜʝ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʵʪʠ ʦʪʣʦʞʝʥʠʷ ʙʫʨʦʚʘʪʦ-ʩʝʨʳʤʠ 

ʛʣʠʥʘʤʠ ʠ ʨʳʭʣʳʤʠ ʧʝʩʯʘʥʠʢʘʤʠ ʩ ʧʣʘʩʪʘʤʠ ʜʝʪʨʠʪʫʩʦʚʳʭ ʠʟʚʝʩʪʥʷʢʦʚ, ʨʘʢʫʰʝʯʥʠʢʦʚ ʠ ʣʠʥ-

ʟʘʤʠ ʢʦʥʛʣʦʤʝʨʘʪʦʚ ʚ ʢʨʦʚʣʝ. ʄʦʱʥʦʩʪʴ ʷʨʫʩʘ ï ʥʝ ʙʦʣʝʝ 20 ʤ. 

ʍʚʘʣʳʥʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʦʙʨʘʟʫʶʪ ʧʝʨʚʫʶ ʜʨʝʚʥʝʢʘʩʧʠʡʩʢʫʶ ʪʝʨʨʘʩʫ ʩ ʦʪʤʝʪʢʘʤʠ 10-50 

ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ. ʕʪʠ ʦʪʣʦʞʝʥʠʷ ʨʘʟʚʠʪʳ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʇʨʠʢʘ-

ʩʧʠʡʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʝʩʢʘʤʠ, ʨʘʢʫʰʝʯʥʠʢʘʤʠ, ʜʝʪʨʠʪʫʩʦʚʳʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ 

ʠ ʢʦʥʛʣʦʤʝʨʘʪʘʤʠ ʦʙʱʝʡ ʤʦʱʥʦʩʪʴʶ 30-50 ʤ. 
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ʅʦʚʦʢʘʩʧʠʡʩʢʠʝ ʠ ʩʦʚʨʝʤʝʥʥʳʝ ʤʦʨʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʨʘʟʚʠʪʳ ʫʟʢʦʡ (1-20 ʤ) ʧʦʣʦʩʦʡ 

ʚʜʦʣʴ ʙʝʨʝʛʘ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ ʠ ʩʣʘʛʘʶʪ ʧʝʩʯʘʥʳʝ ʜʶʥʳ ʠ ʭʦʣʤʳ ʚʳʩʦʪʦʡ ʜʦ 10-15 ʤ. ʇʝʩʢʠ 

ʩʦʜʝʨʞʘʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʙʠʪʦʡ ʨʘʢʫʰʠ ʜʨʝʡʩʝʥ, ʤʦʥʦʜʘʢʠ ʠ ʢʘʨʜʠʜ. 

ɼʨʝʚʥʝʘʥʪʨʦʧʦʛʝʥʦʚʳʝ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʜʦʣʠʥʘʭ 

ʨʝʢ, ʛʜʝ ʦʙʨʘʟʫʶʪ ʜʦ 4-ʭ ʪʝʨʨʘʩ, ʦʪʜʝʣʝʥʥʳʭ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʫʩʪʫʧʘʤʠ ʚʳʩʦʪʦʡ ʦʪ 5-10 ʜʦ 40-50 ʤ 

(ɺ.ʃ. ɻʘʣʠʥ, 1965). ʇʨʝʜʩʪʘʚʣʝʥʳ ʵʪʠ ʦʪʣʦʞʝʥʠʷ ʢʦʥʛʣʦʤʝʨʘʪʘʤʠ ʠ ʛʘʣʝʯʥʠʢʘʤʠ ʩ ʣʠʥʟʦʚʠʜ-

ʥʳʤʠ ʧʨʦʩʣʦʷʤʠ ʧʝʩʢʦʚ ʠ ʧʝʩʯʘʥʠʩʪʳʭ ʛʣʠʥ. ɺ ʩʠʥʢʣʠʥʘʣʴʥʳʭ ʧʨʦʛʠʙʘʭ ʅʘʛʦʨʥʦʛʦ ɼʘʛʝʩʪʘʥʘ 

ʠ ʦʙʣʘʩʪʠ ʧʨʝʜʛʦʨʠʡ ʚ ʚʠʜʝ ʥʝʙʦʣʴʰʠʭ ʦʩʪʘʥʮʝʚ ʚʩʪʨʝʯʘʶʪʩʷ ʜʠʩʣʦʮʠʨʦʚʘʥʥʳʝ ʜʨʝʚʥʠʝ ʜʝʣʶ-

ʚʠʘʣʴʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ (ʣʝʩʩʦʚʠʜʥʳʝ ʩʫʛʣʠʥʢʠ). 

ʉʦʚʨʝʤʝʥʥʳʝ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ ʦʩʦʙʝʥʥʦ ʰʠʨʦʢʦ ʨʘʟʚʠʪ rʥʘ ʩʢʣʦʥʘʭ ʧʨʝʜ-

ʛʦʨʠʡ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʦʥʠ ʥʝʜʠʩʣʦʮʠʨʦʚʘʥʥʳʤʠ ʜʝʣʶʚʠʘʣʴʥʳʤʠ ʩʫʛʣʠʥʢʘʤʠ, ʩʫʧʝʩʷʤʠ ʠ ʘʣ-

ʣʶʚʠʘʣʴʥʳʤʠ ʛʘʣʝʯʥʠʢʘʤʠ. ʉʫʛʣʠʥʢʠ ʠ ʩʫʧʝʩʠ ʩʝʨʦ-ʞʝʣʪʳʝ, ʙʝʩʩʪʨʫʢʪʫʨʥʳʝ, ʙʦʣʴʰʝʡ ʯʘʩʪʴʶ 

ʦʛʠʧʩʦʚʘʥʳ. ʄʦʱʥʦʩʪʴ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ ʦʙʳʯʥʦ ʥʝ ʧʨʝʚʳʰʘʝʪ ʥʝ-

ʩʢʦʣʴʢʠʭ ʤʝʪʨʦʚ. 
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ʀʥʩʪʠʪʫʪ ʛʝʦʣʦʛʠʠ ɼʅʎ ʈɸʅ 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥ ʘʥʘʣʠʟ ʩʦʩʪʘʚʘ ʘʩʩʦʮʠʘʮʠʡ ʬʦʨʘʤʠʥʠʬʝʨ ʩʫʱʝʩʪʚʦʚʘʚʰʠʭ ʚ ʨʘʟʥʳʭ ʯʘʩʪʷʭ ʩʨʝʜʥʝʶʨ-

ʩʢʦʛʦ ʙʘʩʩʝʡʥʘ. ɺʳʷʚʣʝʥʳ ʭʘʨʘʢʪʝʨʥʳʝ ʢʦʤʧʣʝʢʩʳ ʜʣʷ ʢʘʞʜʦʛʦ ʷʨʫʩʘ. ʂʘʞʜʳʡ ʠʟʫʯʝʥʥʳʡ ʨʘʡʦʥ ʠʤʝʝʪ ʩʚʦʶ ʧʦ-

ʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʬʘʫʥʠʩʪʠʯʝʩʢʠʭ ʩʦʦʙʱʝʩʪʚ, ʦʪʣʠʯʘʝʪʩʷ ʯʠʩʣʦʤ ʚʳʜʝʣʝʥʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʠ ʥʝʩʦʚʧʘʜʝʥʠʝʤ ʠʭ 

ʦʙʲʝʤʦʚ ʠ ʛʨʘʥʠʮ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʌʦʨʘʤʠʥʠʬʝʨʳ, ʪʨʘʥʩʛʨʝʩʩʠʷ, ʩʚʠʪʘ, ʘʘʣʝʥ, ʙʘʡʦʩ, ʙʘʪ, ʢʝʣʣʦʚʝʡ. 

 

MICROBIOTA OF THE MIDDLE JURASSIC BASINS OF DAGESTAN 

Temirbekova U.T., Barkueva L.C. 

Institute of Geology Dagestan scientific center of RAS 

 The article analyzes the composition of foraminifera associations that existed in different parts of the Middle Ju-

rassic basin of. Iidentified typical systems for each tier. Each studied area has its own sequence of faunistic communities, 

distinguished by limited units and a mismatch of their volumes and boundaries. 

Keywords: Foraminifera, transgression, suite, aalenian, bajocian, bathonian, callovian. 

 

ʖʨʩʢʠʝ ʙʘʩʩʝʡʥʳ ʉʝʚʝʨʥʦʛʦ ʂʘʚʢʘʟʘ ʷʚʣʷʣʠʩʴ ʚʳʩʦʢʦʰʠʨʦʪʥʳʤʠ ʩʫʙʪʨʦʧʠʯʝʩʢʠʤʠ 

ʤʦʨʷʤʠ ʧʘʩʩʠʚʥʦʡ ʦʢʨʘʠʥʳ ʦʢʝʘʥʘ ʊʝʪʠʩ. ɼʣʷ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ ʙʳʣ ʭʘʨʘʢʪʝʨʝʥ ʨʝʞʠʤ ʫʩʪʦʡ-

ʯʠʚʦʛʦ ʧʨʦʛʠʙʘʥʠʷ, ʦʙʫʩʣʦʚʠʚʰʝʛʦ ʥʝʧʨʝʨʳʚʥʦʩʪʴ ʠ ʠʩʢʣʶʯʠʪʝʣʴʥʫʶ ʧʦʣʥʦʪʫ ʨʘʟʨʝʟʦʚ ʦʩʘ-

ʜʦʯʥʳʭ ʪʦʣʱ. 

ʇʨʦʤʝʞʫʪʦʯʥʦʝ ʧʦʣʦʞʝʥʠʝ ʤʝʞʜʫ ʪʝʪʠʯʝʩʢʦʡ ʠ ʙʦʨʝʘʣʴʥʳʤʠ ʦʙʣʘʩʪʷʤʠ ʜʝʣʘʶʪ ʠʭ 

ʢʣʶʯʝʚʳʤʠ ʜʣʷ ʨʝʰʝʥʠʷ ʤʥʦʛʠʭ ʚʦʧʨʦʩʦʚ ʢʣʠʤʘʪʦʣʦʛʠʠ, ʩʪʨʘʪʠʛʨʘʬʠʠ, ʢʦʨʨʝʣʷʮʠʠ ʠ ʛʝʦʣʦ-

ʛʠʯʝʩʢʦʡ ʩʦʙʳʪʠʡʥʦʩʪʠ. ʆʩʘʜʦʯʥʳʝ ʙʘʩʩʝʡʥʳ ʉʝʚʝʨʥʦʛʦ ʇʨʝʜʢʘʚʢʘʟʴʷ ʚʢʣʶʯʘʣʠ ʨʘʟʣʠʯʥʳʝ 

ʩʪʨʫʢʪʫʨʥʦ-ʬʘʮʠʘʣʴʥʳʝ ʟʦʥʳ, ʧʦʵʪʦʤʫ ʥʝʩʤʦʪʨʷ ʥʘ ʪʝʨʨʠʛʝʥʥʳʡ ʭʘʨʘʢʪʝʨ ʦʩʘʜʢʦʚ ʠʭ ʩʦʩʪʘʚ ʠ 

ʤʦʱʥʦʩʪʠ ʩʫʱʝʩʪʚʝʥʥʦ ʚʘʨʴʠʨʫʶʪ. ʆʩʥʦʚʦʡ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣ ʢʦʣʣʝʢʮʠʦʥʥʳʡ ʤʘ-

ʪʝʨʠʘʣ, ʠʟʫʯʝʥʥʳʡ ʘʚʪʦʨʘʤʠ, ʘ ʪʘʢʞʝ ʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʜʘʥʥʳʝ ɽ.ɸ. ɻʦʬʤʘʥ (1967) ʧʦ ɼʘʛʝʩʪʘ-

ʥʫ, ɿ.ɸ. ɸʥʪʦʥʦʚʦʡ (1958, 1959, 1962) ʧʦ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʤʫ ʂʘʚʢʘʟʫ, ʉ.ʌ. ʄʘʢʘʨʴʝʚʦʡ ʧʦ ʉʝ-

ʚʝʨʦ-ɺʦʩʪʦʯʥʦʤʫ ʂʘʚʢʘʟʫ (1971) ʠ ʜʨ. ʇʦ ʜʦʤʠʥʘʥʪʥʳʤ ʛʨʫʧʧʘʤ ʶʨʩʢʠʝ ʬʦʨʘʤʠʥʠʬʝʨʳ ʉʝ-

ʚʝʨʥʦʛʦ ʂʘʚʢʘʟʘ ʧʨʠʥʘʜʣʝʞʘʪ ʢ ʥʦʜʦʟʘʨʠʠʜʦʚʦ-ʵʧʠʩʪʦʤʠʥʠʜʦʚʦʤʫ ʪʠʧʫ, ʭʘʨʘʢʪʝʨʥʦʤʫ ʜʣʷ 

ʩʫʙʪʨʦʧʠʯʝʩʢʦʡ ʟʦʥʳ. ʈʘʩʧʨʦʩʪʨʘʥʝʥ ʦʥ ʚ ʰʝʣʴʬʦʚʳʭ ʵʧʠʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʤʦʨʷʭ ʠ ʚ ʛʝʦʩʠʥ-

ʢʣʠʥʘʣʴʥʳʭ ʦʙʣʘʩʪʷʭ ʊʝʪʠʯʝʩʢʦʛʦ ʙʘʩʩʝʡʥʘ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʭʘʨʘʢʪʝʨʥʦ ʪʝʢʪʦʥʠʯʝʩʢʦʝ ʧʨʦʛʠʙʘ-

ʥʠʝ ʠ ʠʥʪʝʥʩʠʚʥʦʝ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʝ. ʈʘʟʚʠʪʠʝ ʬʦʨʘʤʠʥʠʬʝʨʦʚʦʡ ʙʠʦʪʳ ʪʝʩʥʦ ʩʚʷʟʘʥʦ ʩ ʜʠ-

ʥʘʤʠʢʦʡ ʧʘʣʝʦʙʘʩʩʝʡʥʘ, ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʚ ʨʘʟʥʳʭ ʩʪʨʫʢʪʫʨʥʦ-ʬʘʮʠʘʣʴʥʳʭ 

ʟʦʥʘʭ, ʢʦʤʧʣʝʢʩʦʤ ʘʙʠʦʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʪʘʢʠʭ ʢʘʢ ʢʣʠʤʘʪ, ʙʘʪʠʤʝʪʨʠʯʝʩʢʦʡ ʟʦʥʘʣʴʥʦʩʪʴʶ 

ʙʘʩʩʝʡʥʘ, ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʨʝʞʠʤʦʤ, ʩʦʣʝʥʦʩʪʴʶ, ʭʠʤʠʟʤʦʤ ʚʦʜʥʳʭ ʤʘʩʩ, ʭʘʨʘʢʪʝʨʦʤ ʠ ʩʦʩʪʘ-

ʚʦʤ ʜʦʥʥʳʭ ʦʩʘʜʢʦʚ, ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʤ ʨʝʞʠʤʦʤ, ʫʜʘʣʝʥʥʦʩʪʴʶ ʦʪ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ. ʆʪʣʦʞʝ-

ʥʠʷ ʩʨʝʜʥʝʡ ʶʨ rʥʘ ʉʝʚʝʨʥʦʤ ʂʘʚʢʘʟʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʩʝʤʠ 4 ʷʨʫʩʘʤʠ (ʪʘʙʣʠʮʘ). ʆʥʠ ʭʘʨʘʢʪʝ-

ʨʠʟʫʶʪʩʷ ʨʘʟʚʠʪʠʝʤ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʥʦʜʦʟʘʨʠʠʜ, ʮʝʨʘʪʦʙʫʣʠʤʠʥʠʜ, ʤʠʣʠʦʣʠʜ ʠ ʘʛʛʣʶʪʠʥʠʨʫ-

ʶʱʠʭ ʬʦʨʘʤʠʥʠʬʝʨ. ʅʘʠʙʦʣʝʝ ʜʨʝʚʥʠʤʠ ʚ ʩʨʝʜʥʝʡ ʶʨʝ ʷʚʣʷʶʪʩʷ ʘʘʣʝʥʩʢʠʝ ʬʦʨʘʤʠʥʠʬʝʨʳ. 

ʆʥʠ ʚʢʣʶʯʘʶʪ ʚ ʦʩʥʦʚʥʦʤ ʙʦʨʝʘʣʴʥʦ-ʢʦʩʤʦʧʦʣʠʪʥʳʝ ʵʣʝʤʝʥʪʳ. ʅʘʠʙʦʣʝʝ ʧʦʣʥʦ ʬʦʨʘʤʠʥʠʬʝ-

ʨ  rʘʘʣʝʥʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ɼʘʛʝʩʪʘʥʘ ʠʟʫʯʠʣʘ ɽ.ɸ. ɻʦʬʤʘʥ (1967). 

ɸʘʣʝʥʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʚ ɼʘʛʝʩʪʘʥʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʦʣʱʝʡ ʘʨʛʠʣʣʠʪʦʚ ʩ ʧʨʦʩʣʦʷʤʠ ʘʣʝʚ-

ʨʦʣʠʪʦʚ, ʠ ʧʨʦʩʣʦʷʤʠ ʘʣʝʚʨʦʣʠʪʦʚ ʠ ʩʠʜʝʨʠʪʦʚʦ-ʛʣʠʥʠʩʪʳʭ ʢʦʥʢʨʝʮʠʡ. ɿʜʝʩʴ ʚʩʪʨʝʯʝʥʳ ʘʛ-

ʛʣʶʪʠʥʠʨʫʶʱʠʝ ʬʦʨʤʳ, ʵʪʦ ʚʠʜʳ Ammodiscus incertus Orb., A. aff. giganteus Mjatl., Hap-

lophragmoides aff. complanatus Mjatl. ʠ ʜʨ. ʄʥʦʛʦʯʠʩʣʝʥʥʳ ʥʦʜʦʟʘʨʠʠʜʳ ʨʦʜʦʚ Lenticulina, Den-

talina, Nodosaria, Vaginulina ʠ ʜʨ. ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʦʪʣʦʞʝʥʡ ʧʦʷʚʣʷʶʪʩʷ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʨʦʜʘ 

Ophthalmidium. ʇʦ ʩʨʘʚʥʠʪʝʣʴʥʦ ʨʝʜʢʠʤ ʥʘʭʦʜʢʘʤ ʬʦʨʘʤʠʥʠʬʝʨ ʥʝ ʫʜʘʝʪʩʷ ʚʳʜʝʣʠʪʴ ʤʠʢʨʦ-

ʬʘʫʥʠʩʪʠʯʝʩʢʠʝ ʟʦʥʳ. 
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ɹʘʡʦʩʩʢʦ-ʙʘʪʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʨʘʟʜʝʣʷʶʪʩʷ ʥʘ 2 ʩʚʠʪʳ: ʢʫʤʫʭʩʢʫʶ (ʥʠʞʥʶʶ) ʠ ʮʫʜʘʭʘʨ-
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ʩʢʫʶ ï (ʚʝʨʭʥʶʶ). ʆʪʣʦʞʝʥʠʷ ʢʫʤʫʭʩʢʦʡ ʩʚʠʪʳ ʠʤʝʶʪ ʥʠʞʥʝʙʘʡʦʩʩʢʠʡ ʚʦʟʨʘʩʪ, ʦʪʣʦʞʝʥʠʷ 

ʮʫʜʘʭʘʨʩʢʦʡ ï ʚʝʨʭʥʝʙʘʡʦʩʩʢʦ-ʙʘʪʩʢʠʡ. 

ʅʠʞʥʝʙʘʡʦʩʩʢʠʡ ʵʪʘʧ ʨʘʟʚʠʪʠʷ ʦʪʣʠʯʘʝʪʩʷ ʥʘʢʦʧʣʝʥʠʝʤ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʝʩ-

ʯʘʥʠʢʦʚ ʠ ʘʣʝʚʨʦʣʠʪʦʚ ʩ ʧʨʦʩʣʦʷʤʠ ʘʨʛʠʣʣʠʪʦʚ. ɿʜʝʩʴ ʚʩʪʨʝʯʝʥʳ Recurvoides caucasicum Mak., 

Haplophragmoides planus Ant.,Ammobaculites infrajurensis (Terquem), Trochammina cholzica Ant. 

ɸ ʪʘʢʠʝ ʚʠʜʳ ʢʘʢ Verneuilinoides tchegemensis Mak., Recurvoides caucasicus,Mak., ʚʩʪʨʝʯʝʥʳ 

ʪʦʣʴʢʦ ʚ ʥʠʞʥʝʤ ʙʘʪʝ, ʥʦʜʦʟʘʨʠʠʜʳ Lenticulina galeata (Terq.), L. hekkeri Mak., L. alexeii Mak. ʠ 

ʜʨ. ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʚʩʝʛʦ ʙʘʡʦʩʘ. 

ʇʨʝʦʙʣʘʜʘʥʠʝ ʘʛʛʣʶʪʠʥʠʨʫʶʱʠʭ ʬʦʨʤ, ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʡ ʩʦʩʪʘʚ ʦʪʣʦʞʝʥʠʡ ʩʚʠʜʝʪʝʣʴ-

ʩʪʚʫʝʪ ʦ ʤʝʣʢʦʚʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ï ʧʨʠʙʨʝʞʥʦ-ʤʦʨʩʢʠʭ, ʙʣʠʟʦʩʪʴʶ ʫʩʪʴʝʚ ʨʝʢ. 

 ɺʳʰʝʣʝʞʘʱʠʝ ʚʝʨʭʥʝʙʘʡʦʩʩʢʦ-ʙʘʪʩʢʠʝ ʦʪʣʦʞʝʥʠʷ (ʮʫʜʘʭʘʨʩʢʘʷ ʩʚʠʪʘ) ʧʦ ʩʦʩʪʘʚʫ ʷʚ-

ʣʷʶʪʩʷ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʤʠ ʠ ʩʦʩʪʦʷʪ ʠʟ ʪʨʝʭ ʧʦʜʩʚʠʪ. ʅʠʞʥʷʷ (ʭʠʥʜʘʭʩʢʘʷ) ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʪʦʣʱʝʡ ʯʝʨʥʳʭ ʘʣʝʚʨʦʣʠʪʦʚ, ʤʝʩʪʘʤʠ ʛʣʠʥʠʩʪʳʭ, ʩʦʜʝʨʞʘʱʠʭ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʛʣʠʥʠʩʪʦ-

ʩʠʜʝʨʠʪʦʚʳʝ ʠ ʛʣʠʥʠʩʪʦ-ʢʘʣʴʮʠʪʦʚʳʝ ʢʦʥʢʨʝʮʠʠ. ɿʜʝʩʴ ʚʩʪʨʝʯʝʥ ʦʙʝʜʥʝʥʥʳʡ ʢʦʤʧʣʝʢʩ ʬʦʨʘ-

ʤʠʥʠʬʝʨ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʛʦ ʚʭʦʜʷʪ ʘʛʛʣʶʪʠʥʠʨʦʚʘʥʥʳʝ ʬʦʨʤʳ, ʨʝʜʢʠʝ ʦʬʪʘʣʴʤʠʜʠʠʜʳ, ʥʦʜʘ-

ʟʘʨʠʠʜʳ, ʮʝʨʘʪʦʙʫʣʠʤʠʥʠʜʳ ï ʚʩʝ ʫʛʥʝʪʝʥʥʦʛʦ ʦʙʣʠʢʘ. ɿʜʝʩʴ ʚʩʪʨʝʯʝʥʳ Hyperammina ramosa 

Br., Haplophragmoides planus Ant., Ammodiscus irregularis Ant.,L Lenticulina chodsica Ant., Oph-

thalmidium clarum (Ant) ʠ ʜʨ. 

ʉʨʝʜʥʷʷ ʧʦʜʩʚʠʪʘ (ʤʦʛʦʭʩʢʠʝ ʩʣʦʠ) ʧʨʝʜʩʪʘʚʣʝʥʘ ʘʨʛʠʣʣʠʪʘʤʠ ʪʝʤʥʦ-ʩʝʨʳʤʠ ʦʜʥʦʨʦʜ-

ʥʳʤʠ, ʩʣʘʙʦ ʧʝʩʯʘʥʠʩʪʳʤʠ, ʤʝʩʪʘʤʠ ʦʞʝʣʝʟʥʝʥʥʳʤʠ. ʄʦʱʥʦʩʪʴ ʝʝ 200-300ʤ. ʉʦʩʪʘʚ ʚʩʪʨʝ-

ʯʝʥʥʳʭ ʘʤʤʦʥʠʪʦʚ ʦʪʚʝʯʘʝʪ ʟʦʥʝ Parkinsonia parkinsoni ʚʝʨʭʥʝʛʦ ʙʘʡʦʩʘ ʠ Zigzagiceras zigzag 

ʥʠʞʥʝʛʦ ʙʘʪʘ. ʄʠʢʦʬʘʫʥʘ ʚʩʪʨʝʯʘʝʪʩʷ ʯʘʩʪʦ, ʤʥʦʛʦʯʠʩʣʝʥʥʘʷ. ʆʪʤʝʯʝʥʦ ʩʚʳʰʝ 150 ʚʠʜʦʚ ʬʦ-

ʨʘʤʠʥʠʬʝʨ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ 38 ʨʦʜʘʤ, 12 ʩʝʤʝʡʩʪʚʘʤ. ʕʪʦ ʥʦʜʦʟʘʨʠʠʜʳ, ʦʬʪʘʣʴʤʠʜʠʠʜʳ, ʮʝʨʘ-

ʪʦʙʫʣʠʤʠʥʠʜʳ, ʤʥʦʛʦʯʠʩʣʝʥʥʳ ʛʣʦʙʠʛʝʨʠʥʠʜʳ. ʐʠʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʘʛʛʣʶʪʠʥʠʨʫʶʱʠʝ ʬʦ-

ʨʘʤʠʥʠʬʝʨʳ. ʕʪʦ Hyperammina labaensis Ant., Hyppocrepina conica (Mak), Nubeculinella 

bulbifera (Paalz), Ophthalmidium infraoolituicum (Terq.), Leniculina perlucida (Ant.) ʠ ʤʥʦʛʠʝ ʜʨʫ-

ʛʠʝ. ɺ ʥʠʞʥʝʡ ʯʘʩʪʠ ʤʦʛʦʭʩʢʠʭ ʩʣʦʝʚ ʦʙʠʣʴʥʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʛʣʦʙʠʛʝʨʠʥʠʜʳ Conoglobigerina 

dagestanica Mor. et Mosk. ʇʦ ʠʭ ʢʨʦʚʣʝ ʧʨʝʜʣʘʛʘʶʪ ʧʨʦʚʦʜʠʪʴ ʛʨʘʥʠʮʫ ʤʝʞʜʫ ʙʘʡʦʩʩʢʠʤ ʠ ʙʘʪ-

ʩʢʠʤ ʷʨʫʩʘʤʠ. ɻʨʘʥʠʮʘ ʬʠʢʩʠʨʫʝʪʩʷ ʧʦ ʦʙʠʣʠʶ ʧʣʘʥʢʪʦʥʘ, ʢʦʣʠʯʝʩʪʚʦ ʢʦʪʦʨʦʛʦ ʨʝʟʢʦ ʫʤʝʥʴ-

ʰʘʝʪʩʷ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʤʦʛʦʭʩʢʠʭ ʩʣʦʝʚ (ʄʦʨʦʟʦʚʘ ɺ.ɻ., ʄʦʩʢʘʣʝʥʢʦ ʊ.ɸ.). ʂʨʦʤʝ ʪʦʛʦ, ʠʟʫʯʝ-

ʥʠʝ ʤʠʣʠʦʣʠʜ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʤʦʛʦʭʩʢʠʭ ʩʣʦʝʚ ʦʙʠʣʴʥʦ ʧʨʝʜʩʪʘʚʣʝʥʳ 

Ophthalmilibm infraoolithicum (Terq.), O. caucasicum (Ant.), O. carinatum Kubl. et Zw. O.clarum 

(Ant.), ʘ ʜʣʷ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʭʘʨʘʢʪʝʨʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʵʢʟʝʤʧʣʷʨʦʚ O porai Pazdr., 

Spiroloculina Temirb., Quinqueloculina inconstans Terq., Sigmoilina costata (Ant.). ʄʦʞʥʦ ʧʨʝʜʧʦ-

ʣʦʞʠʪʴ, ʯʪʦ ʵʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʣʦʞʝʥʠʶ ʛʨʘʥʠʮʳ ʤʝʞʜʫ ʙʘʡʦʩʩʦʤ ʠ ʙʘʪʦʤ, ʥʦ ʧʦ ʘʤʤʦʥʠʪʘʤ 

ʵʪʘ ʛʨʘʥʠʮʘ ʯʝʪʢʦ ʥʝ ʬʠʢʩʠʨʫʝʪʩʷ. 

ʅʠʞʥʝʙʘʪʩʢʠʝ ʦʪʣʦʞʝʥʠʷ (ʚʝʨʭʥʷʷ ʯʘʩʪʴ ʤʦʛʦʭʩʢʠʭ ʩʣʦʝʚ) ʩʦʜʝʨʞʠʪ ʘʩʩʦʮʠʘʮʠʶ ʬʦʨʘ-

ʤʠʥʠʬʝʨ ʙʣʠʟʢʫʶ ʢ ʚʳʰʝʦʧʠʩʘʥʥʦʡ. ɺʩʝ ʥʘʟʚʘʥʥʳʝ ʚʠʜʳ ʧʨʦʜʦʣʞʘʶʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʚ ʚʝʨʭʥʝʡ 

ʯʘʩʪʠ ʧʦʜʩʚʠʪʳ. ʅʦ ʧʨʠʤʝʨʥʦ ʥʘ ʫʨʦʚʥʝ ʚʝʨʭʥʝʡ ʪʨʝʪʠ ʘʨʛʠʣʣʠʪʦʚ ʧʦʷʚʣʷʶʪʩʷ ʚʠʜʳ 

Spiroloculinʘ perlbcilda Temirb., Ophthalmidium porai Pazdr., ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʪʩʷ Epistomina peregrine 

Kapt. ʋʤʝʥʴʰʘʝʪʩʷ ʯʠʩʣʦ ʚʠʜʦʚ Ophtalmidium infraoolithicum, O. clarum. ʕʪʫ ʯʘʩʪʴ ʨʘʟʨʝʟʘ ʧʨʝʜ-

ʣʘʛʘʝʪʩʷ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʥʠʞʥʶʶ ʯʘʩʪʴ ʙʘʪʘ. ɺʝʨʭʥʷʷ ʧʦʜʩʚʠʪʘ (ʢʘʨʘʜʘʭʩʢʠʝ) ʩʣʦʠ ʧʨʝʜʩʪʘʚ-

ʣʝʥʘ ʦʜʥʦʦʙʨʘʟʥʳʤʠ ʩʝʨʳʤʠ ʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʛʣʠʥʠʩʪʳʤʠ ʘʣʝʚʨʦʣʠʪʘʤʠ ʠ ʩʚʝʪʣʦ-ʩʝʨʳʤʠ ʤʝʣ-

ʢʦʟʝʨʥʠʩʪʳʤʠ ʧʝʩʯʘʥʠʢʘʤʠ. ʆʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʦʥʠ ʘʤʤʦʥʠʪʘʤʠ ʟʦʥʳ Parkinsonia wurtembergicʘ. 

ʄʦʱʥʦʩʪʴ ʝʝ ʩʦʩʪʘʚʣʷʝʪ ʦʙʳʯʥʦ 200-300 ʤ. ʇʝʨʝʢʨʳʚʘʶʪʩʷ ʦʥʠ ʦʙʳʯʥʦ ʦʪʣʦʞʝʥʠʷʤʠ ʢʝʣʣʦʚʝʷ 

ʠʣʠ ʚʘʣʘʥʞʠʥʘ. ʅʘʩʪʫʧʠʚʰʝʝ ʦʙʤʝʣʝʥʠʝ ʙʘʩʩʝʡʥʘ ʦʪʨʘʟʠʣʦʩʴ ʥʘ ʩʦʩʪʘʚʝ ʬʘʫʥʳ. ʀʩʯʝʟʘʝʪ ʧʣʘʥʢ-

ʪʦʥ, ʤʠʣʠʦʣʠʜʳ, ʮʝʨʘʪʦʙʫʣʤʠʥʠʜʳ. ʅʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʧʨʦʜʦʣʞʘʶʪ ʩʫʱʝʩʪʚʦʧʘʪʴ ʨʝʜʢʠʝ ʘʛʛʣʶ-

ʪʠʥʠʨʦʚʘʥʥʳʝ ʬʦʨʤʳ ʠ ʥʦʜʦʟʘʨʠʠʜʳ ʫʛʥʝʪʝʥʥʦʛʦ ʦʙʣʠʢʘ, ʥʦ ʚʩʢʦʨʝ ʠʩʯʝʟʘʶʪ ʠ ʦʥʠ. ʇʦʜʥʷʪʠʝ 

ʩʨʝʜʥʝ-ʚʝʨʭʥʝʙʘʪʩʢʦʛʦ ʚʨʝʤʝʥʠ ʩʤʝʥʷʝʪʩʷ ʪʨʘʥʩʛʨʝʩʩʠʝʡ ʥʠʞʥʝʛʦ ʢʝʣʣʦʚʝʷ. ɺ ʫʩʣʦʚʠʷʭ ʤʝʣʢʦ-

ʚʦʜʴʷ ʰʣʦ ʦʙʨʘʟʦʚʘʥʠʝ ʛʨʘʚʝʣʣʠʪʦʚ ʧʝʩʯʘʥʠʢʦʚ ʢʨʘʩʥʦ-ʙʫʨʳʭ, ʦʞʝʣʝʟʥʝʥʥʳʭ, ʩʠʣʴʥʦ ʠʟʚʝʩʪʢʦ-

ʚʠʩʪʳʭ ʤʦʱʥʦʩʪʴʶ ʦʪ ʤʝʪʨʘ ʜʦ 10 ʤ. ʅʘʭʦʜʢʠ ʘʤʤʦʥʠʪʦʚ Macrocephalites macrocephalus, Siga-
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loceras calloviense ʧʦʜʪʚʝʨʞʜʘʶʪ ʥʠʞʥʝ-ʢʝʣʣʦʚʝʡʩʢʠʡ ʚʦʟʨʘʩʪ ʵʪʠʭ ʦʪʣʦʞʝʥʠʡ. ʌʦʨʘʤʠʥʠʬʝʨʳ 

ʦʪʤʝʯʝʥʳ ʥʝ ʚʦ ʚʩʝʭ ʨʘʟʨʝʟʘʭ, ʚʩʪʨʝʯʘʶʪʩʷ ʥʝʨʘʚʥʦʤʝʨʥʦ. ʆʥʠ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳ, ʯʘʩʪʦ ʫʛʥʝ-

ʪʝʥʥʦʛʦ ʦʙʣʠʢʘ. ʅʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳʤʠ ʷʚʣʷʶʪʩʷ Marsonella donesiana Dain, Ophthalmidium an-

tonovae Mak. Lenticulina polonica (Wisn.) ʠ ʥʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ. 

ʉʨʝʜʥʝʢʝʣʣʦʚʝʡʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʥʘʢʘʧʣʠʚʘʣʠʩʴ ʚ ʫʩʣʦʚʠʷʭ ʙʣʠʟʢʠʭ, ʥʦ ʙʦʣʝʝ ʛʣʫʙʦʢʦ-

ʚʦʜʥʳʭ ʯʝʤ ʥʠʞʥʝ-ʢʝʣʣʦʚʝʡʩʢʠʝ. ʀʭ ʦʪʣʠʯʘʝʪ ʚʳʜʝʨʞʘʥʥʳʡ ʣʠʪʦʣʦʛʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠ ʦʜʥʦ-

ʪʠʧʥʦʝ ʩʪʨʦʝʥʠʝ ʚ ʨʘʟʨʝʟʘʭ ʎʝʥʪʨʘʣʴʥʦʛʦ ɼʘʛʝʩʪʘʥʘ. ʕʪʦ ʛʦʣʫʙʦʚʘʪʦ-ʩʝʨʳʝ, ʠʟʚʝʩʪʢʦʚʠʩʪʳʝ 

ʘʣʝʚʨʦʣʠʪʳ, ʩʦʜʝʨʞʘʱʠʝ ʯʘʩʪʳʝ, ʣʠʥʝʡʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʛʣʠʥʠʩʪʦ-ʠʟʚʝʩʢʦʚʳʝ ʢʦʥʢʨʝʮʠʝ-

ʚʠʜʥʳʝ ʚʢʣʶʯʝʥʠʷ ʙʦʣʝʝ ʩʚʝʪʣʦʡ ʦʢʨʘʩʢʠ. ʄʦʱʥʦʩʪʴ ʤʝʥʷʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 6 ʜʦ 25 ʤ., 

ʩʨʝʜʥʝ-ʢʝʣʣʦʚʝʡʩʢʠʡ ʚʦʟʨʘʩʪ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʥʘʭʦʜʢʘʤʠ ʘʤʤʦʥʠʪʦʚ: Kosmocerasj jason, K. cas-

tor, K..ornatum. ɸʩʩʦʮʠʘʮʠʠ ʬʦʨʘʤʠʥʠʬʝʨ ʟʜʝʩʴ ʙʦʛʘʯʝ ʠ ʨʘʟʥʦʦʙʨʘʟʥʝʝ, ʯʝʤ ʚ ʥʠʞʝʣʝʞʘʱʠʭ 

ʦʪʣʦʞʝʥʠʷʭ. ʅʘʨʷʜʫ ʩ ʬʦʨʤʘʤʠ, ʦʪʤʝʯʝʥʥʳʤʠ ʚ ʥʠʞʥʝʤ ʢʝʣʣʦʚʝʝ, ʚ ʥʠʭ ʚʩʪʨʝʯʝʥʳ: Ammdis-

cus colchicus Thod., Sigmoilina costata (Ant.), S. miliolineforme (Paalz.), Lenticulina molesta 

Hoffm., L. uhligi (wisn.), L, enodata Mak. ʠ ʜʨ. 

ɺʝʨʭʥʠʡ ʢʝʣʣʦʚʝʡ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥ ʘʣʝʚʨʦʣʠʪʘʤʠ ʛʦʣʫʙʦʚʘʪʦ-ʩʝʨʳʤʠ, ʥʝ-

ʨʘʚʥʦʤʝʨʥʦ ʦʞʝʣʝʟʥʝʥʥʳʤʠ, ʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʠʟʚʩʪʢʦʚʠʩʪʳʤʠ, ʩʦʜʝʨʞʘʱʠʤʠ ʦʩʪʘʪʢʠ ʧʝʣʝʮʠ-

ʧʦʜ ʠ ʘʤʤʦʥʠʪʦʚ ʧʦʟʜʥʝʢʝʣʣʦʚʝʡʩʢʦʛʦ ʚʦʟʨʘʩʪʘ. ʄʦʱʥʦʩʪʴ ʵʪʦʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʤʝʥʷʝʪʩʷ ʦʪ 0,25 

ʜʦ 5 ʤ. ʌʦʨʘʤʠʥʠʬʝʨʳ ʚʩʪʨʝʯʘʶʪʩʷ ʨʝʜʢʦ ʠ ʦʪʤʝʯʝʥʳ ʥʝ ʚʦ ʚʩʝʭ ʨʘʟʨʝʟʘʭ. ʅʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨ-

ʥʳʤʠ ʷʚʣʷʶʪʩʷ Lenticulina tumida Mjatl.,L. caspiensis Chab., L. arganauta Kop., L. catascopium 

(Mjatl.). ɹʝʟ ʩʣʝʜʦʚ ʨʘʟʤʳʚʘ ʘʣʝʚʨʦʣʠʪʳ ʩʤʝʥʷʶʪʩʷ ʞʝʣʪʦʚʘʪʦ-ʩʝʨʳʤʠ, ʧʣʦʪʥʳʤʠ ʛʣʠʥʠʩʪʳʤʠ 

ʧʝʩʯʘʥʠʩʪʳʤʠ ʜʦʣʦʤʠʪʘʤʠ, ʬʦʨʘʤʠʥʠʬʝʨʳ ʠʟ ʢʦʪʦʨʦʡ ʚʳʜʝʣʠʪʴ ʥʝ ʫʜʘʝʪʩʷ. ʇʨʝʝʤʩʪʚʝʥʥʦʩʪʴ 

ʨʘʟʚʠʪʠʷ ʙʘʩʩʝʡʥʘ ʚʦ ʚʩʝʭ 3-ʭ ʧʦʜʲʷʨʫʩʘʭ ʢʝʣʣʦʚʝʷ ʩʢʘʟʘʣʦʩʴ ʥʘ ʨʘʟʚʠʪʠʠ ʬʘʫʥʳ ʬʦʨʘʤʠʥʠ-

ʬʝʨ. ʉʦʩʪʘʚ ʘʩʩʦʮʠʘʮʠʡ ʙʣʠʟʦʢ, ʦʪʣʠʯʠʷ ʢʘʩʘʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʬʦʨʤʳ ʩʦʭʨʘʥʥʦʩʪʠ, ʯʠʩʣʘ 

ʚʩʪʨʝʯʝʥʥʳʭ ʚʠʜʦʚ ʠ ʵʢʟʝʤʧʣʷʨʦʚ. ɺʚʠʜʫ ʥʝʨʘʚʥʦʤʝʨʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʬʦʨʘʤʠʥʠʬʝʨ, ʦʪʩʫʪ-

ʩʪʚʠʷ ʠʭ ʚ ʨʷʜʝ ʨʘʟʨʝʟʦʚ ʚʳʜʝʣʷʪʴ ʜʨʦʙʥʳʝ ʩʣʦʠ ʢʘʞʝʪʩʷ ʧʨʝʞʜʝʚʨʝʤʝʥʥʳʤ.  

ɸʥʘʣʠʟ ʩʦʩʪʘʚʘ ʘʩʩʦʮʠʘʮʠʡ, ʩʫʱʝʩʪʚʦʚʘʚʰʠʭ ʚ ʨʘʟʥʳʭ ʯʘʩʪʷʭ ʙʘʩʩʝʡʥʘ, ʚʳʷʚʣʷʝʪ ʙʦʣʴ-

ʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʙʱʠʭ ʚʠʜʦʚ ʚ ʧʨʝʜʝʣʘʭ ʢʘʞʜʦʛʦ ʷʨʫʩʘ. ʆʜʥʘʢʦ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʙʘʩʩʝʡ-

ʥʘ, ʝʛʦ ʪʝʢʪʦʥʠʯʝʩʢʘʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ, ʚʳʨʘʟʠʚʰʘʷʩʷ ʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʨʦʛʠ-

ʙʘʥʠʷ ʠ ʩʪʝʧʝʥʠ ʫʜʘʣʝʥʥʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʯʘʩʪʝʡ ʦʪ ʦʙʣʘʩʪʝʡ ʩʥʦʩʘ ʦʪʨʘʟʠʣʘʩʴ ʠ ʥʘ ʨʘʟʚʠʪʠʠ 

ʬʦʨʘʤʠʥʠʬʝʨ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʢʘʞʜʳʡ ʠʟʫʯʝʥʥʳʡ ʨʘʡʦʥ ʠʤʝʝʪ ʩʚʦʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʬʘʫʥʠ-

ʩʪʠʯʝʩʢʠʭ ʩʦʦʙʱʝʩʪʚ, ʦʪʣʠʯʘʝʪʩʷ ʯʠʩʣʦʤ ʚʳʜʝʣʝʥʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ, ʥʝʩʦʚʧʘʜʝʥʠʝʤ ʠʭ ʦʙʲʝ-

ʤʦʚ ʠ ʛʨʘʥʠʮ. ʕʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʟʘʪʨʫʜʥʷʝʪ ʢʦʨʨʝʣʷʮʠʶ ʠʟʚʝʩʪʥʳʭ ʚ ʢʘʞʜʦʤ ʨʘʡʦʥʝ ʩʣʦʝʚ ʩ 

ʬʘʫʥʦʡ ʜʘʞʝ ʚ ʙʣʠʟʢʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʦʙʣʘʩʪʷʭ. ɹʠʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʩʤʝʥʳ 

ʩʦʦʙʱʝʩʪʚ ʚʦ ʚʨʝʤʝʥʠ ʩʪʘʥʦʚʷʪʩʷ ʙʦʣʝʝ ʦʯʝʚʠʜʥʳʤʠ ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʬʦʨʘʤʠʥʠʬʝʨʦʚʳʭ ʘʩ-

ʩʦʮʠʘʮʠʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʷʨʫʩ ʠʣʠ ʧʦʜʲʷʨʫʩ.  
 

ʃʠʪʝʨʘʪʫʨʘ 
1. ɸʥʪʦʥʦʚʘ ɿ.ɸ. ʌʦʨʘʤʠʥʠʬʝʨʳ ʩʨʝʜʥʝʡ ʶʨ rʙʘʩʩʝʡʥʘ ʨ. ʃʘʙʳ //ʊʨ. ʂʨʘʩʥʦʜʘʨ. ʌʠʣ. ɺʩʝʩʦʶʟʥ. ʥʝʬʪʝʛʘʟ. 

ʅʀʀ. 1958, ʪ.17. ʉ. 41-80. 

2. ɸʥʪʦʥʦʚʘ ɿ.ɸ. ʌʘʫʥʘ ʤʠʣʠʦʣʠʜ ʠʟ ʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʙʘʩʩʝʡʥʘ ʨ. ʃʘʙʳ //ʊʨ. ʂʨʘʩʥʦʜʘʨ. ʬʠʣ. ɺʩʝʩʦʶʟ. 

ʥʝʬʪʝʛʘʟ ʅʀʀ, 1959, ʚʳʧ.1. ʉ. 3-32. 

3. ɸʥʪʦʥʦʚʘ ɿ.ɸ. ʂ ʚʦʧʨʦʩʫ ʦ ʨʘʟʚʠʪʠʠ ʶʨʩʢʦʡ ʬʘʫʥʳ ʬʦʨʘʤʠʥʠʬʝʨ ʥʘ ʉʝʚʝʨʥʦʤ ʂʘʚʢʘʟʝ (ʙʘʩʩʝʡʥ ʨ.ʄʘʣʘʷ 

ʃʘʙʘ) //ʊʈ. ʂʨʘʩʥʦʜʘʨ. ʌʠʣ. ɺʩʝʩʦʶʟ. ʅʝʬʪʝʛʘʟ. ʅʀʀ. 1962., ʚʳʧ.10. ʉ. 149-158. 

4. ɻʦʬʤʘʥ ɽ.ɸ. ʌʦʨʘʤʠʥʠʬʝʨʳ ʶʨ rʉʝʚʝʨʥʦʛʦ ʂʘʚʢʘʟʘ //ʄ: ʅʘʫʢʘ, 1967, 180 ʩ.  

5. ʄʘʢʘʨʴʝʚʘ ʉ.ʌ.ʌʦʨʘʤʠʥʠʬʝʨʳ ʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʦʛʦ ʂʘʚʢʘʟʘ ʠ ʠʭ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʝ 

ʟʥʘʯʝʥʠʝ //ʊʨ. ʉʝʚʂʘʚ. ʅʀʀ, 1971, ʚʳʧ. 16. ʉ. 130. 



ɻʘʜʞʠʝʚʘ ʊ.ʈ., ʐʫʣʴʛʠʥʘ ʊ.ɸ., ʄʝʣʠʢʦʚ ʄ.ʄ. 

ɻʃʋɹʆʂʆɿɸʃɽɻɸʖʑʀɽ ʆʊʃʆɾɽʅʀʗ ʇʈɽɼɻʆʈʅʆɻʆ ɼɸɻɽʉʊɸʅɸ ʀ ʀʍ ʃʀʊʆʃʆɻʆ-ʇɽʊʈʆɻʈɸʌʀʏɽʉʂɸʗ é 

29 

ʋɼʂ 550.81 

ɻʃʋɹʆʂʆɿɸʃɽɻɸʖʑʀɽ ʆʊʃʆɾɽʅʀʗ ʇʈɽɼɻʆʈʅʆɻʆ ɼɸɻɽʉʊɸʅɸ ʀ ʀʍ ʃʀʊʆʃʆɻʆ-

ʇɽʊʈʆɻʈɸʌʀʏɽʉʂɸʗ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ɺ ʉɺʗɿʀ ʀʍ ʅɽʌʊɽɻɸɿʆʅʆʉʅʆʉʊʔʖ 

ɻʘʜʞʠʝʚʘ ʊ.ʈ., ʐʫʣʴʛʠʥʘ ʊ.ɸ., ʄʝʣʠʢʦʚ ʄ.ʄ. 

ʀʥʩʪʠʪʫʪ ʛʝʦʣʦʛʠʠ ɼʅʎ ʈɸʅ 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʠʚʦʜʠʪʩʷ ʣʠʪʦʣʦʛʦ-ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʛʣʫʙʦʢʦʟʘʣʝʛʘʶʱʠʭ ʦʪʣʦʞʝʥʠʡ 

ʚʝʨʭʥʝʛʦ ʠ ʥʠʞʥʝʛʦ ʤʝʣʘ, ʧʘʣʝʦʮʝʥ-ʵʦʮʝʥʘ (ʬʦʨʘʤʠʥʠʬʝʨʦʚʘʷ ʩʚʠʪʘ), ʦʣʠʛʦʮʝʥ-ʥʠʞʥʝʛʦ ʤʠʦʮʝʥʘ (ʤʘʡʢʦʧʩʢʘʷ 

ʩʚʠʪʘ) ʇʨʝʜʛʦʨʥʦʛʦ ɼʘʛʝʩʪʘʥʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʨʫʜʥʦʠʟʚʣʝʢʘʝʤʳʝ ʟʘʧʘʩʳ, ʪʨʘʥʩʛʨʝʩʩʠʷ, ʨʝʛʨʝʩʩʠʷ, ʬʘʫʥʘ, ʪʝʢʩʪʫʨʘ, ʩʪʨʫʢʪʫʨʘ, ʢʦʣʣʝʢ-

ʪʦʨ, ʧʦʢʨʳʰʢʘ, ʨʝʛʝʥʝʨʘʮʠʷ.  

 

DEEP-SEATED SEDIMENTS OF THE FOOTHILLS OF DAGESTAN AND THEIR LITHOLOGIC 

AND PETROGRAPHIC CHARACTERISTICS IN RESPECT OF THEIR PETROLEUM 

POTENTIAL 

Gadjieva T.R., Shulginʘ, T.A., Mʝlikov M.M. 

Institute of Geology Dagestan scientific center of RAS 

In this paper, a lithological-petrographic characteristics of globalsales-Gaudi sediments of the upper and lower 

Cretaceous, Paleocene and Eocene (foraminiferal Suite), Oligozen-lower Miocene (Maikop formation) foothill Dagestan. 

Key words: hardly-recoverable oil reserves, transgression, regression, fauna, texture, structure, reservoir, seal, re-

generation. 

 

ʈʘʟʨʘʙʦʪʢʘ ʙʦʣʴʰʠʥʩʪʚʘ ʥʝʬʪʝʛʘʟʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʤʠʨʘ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʧʝ-

ʨʠʦʜʘ ʚʨʝʤʝʥʠ ʥʘʭʦʜʷʪʩʷ ʥʘ ʧʦʩʣʝʜʥʝʡ ʩʪʘʜʠʠ ʠʣʠ ʧʨʘʢʪʠʯʝʩʢʠ ʠʩʪʦʱʝʥʳ. ɺʳʨʘʞʘʷʩʴ ʜʨʫʛʠʤʠ 

ʩʣʦʚʘʤʠ, ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʠʟʚʣʝʯʝʥʠʝ ʘʢʪʠʚʥʳʭ (ʢʦʤʤʝʨʯʝʩʢʠʭ) ʟʘʧʘʩʦʚ ʟʘʚʝʨʰʝʥʳ, ʠ ʠʭ ʤʦʞ-

ʥʦ ʦʪʥʝʩʪʠ (ʫʩʣʦʚʥʦ!) ʢ ʢʘʪʝʛʦʨʠʠ ʠʩʪʦʱʝʥʥʳʭ. ɺ ʥʝʢʦʪʦʨʳʭ ʨʝʛʠʦʥʘʭ, ʥʘʧʨʠʤʝʨ, ʚ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ, çʤʦʣʦʜʦʡè ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʡ ʧʨʦʚʠʥʮʠʠ ʫʞʝ 70% ʙʘʣʘʥʩʦʚʳʭ ʟʘʧʘ-

ʩʦʚ ʷʚʣʷʶʪʩʷ ʪʨʫʜʥʦ ʠʟʚʣʝʢʘʝʤʳʤʠ. ɺ ʩʚʷʟʠ ʩ ʤʘʣʳʤʠ ʦʙʲʝʤʘʤʠ ʧʦʠʩʢʦʚʦ-ʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ 

ʠ ʠʭ ʥʠʟʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʠʤʝʥʥʦ ʠʩʪʦʱʝʥʥʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʩ ʪʨʫʜʥʦ ʠʟʚʣʝʢʘʝʤʳʤʠ ʟʘʧʘ-

ʩʘʤʠ ʦʩʪʘʶʪʩʷ ʦʩʥʦʚʥʦʡ ʙʘʟʦʡ ʜʦʙʳʯʠ ʋɺ [1].  

ʅʘʯʠʥʘʷ ʩ 90-ʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ, ʩʨʝʜʩʪʚʘ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩʪʘʣʠ ʫʩʠʣʝʥ-

ʥʦ ʦʙʩʫʞʜʘʪʴ ʚʦʧʨʦʩʳ ʠʩʪʦʱʝʥʠʷ ʪʨʘʜʠʮʠʦʥʥʳʭ ʧʨʠʨʦʜʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ, ʠ ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʥʝʬʪʝʡ ʠ ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ ʛʘʟʦʚ. ʄʥʦʛʠʝ çʵʢʩʧʝʨʪʳè ʫʩʠʣʠʚʘʶʪ ʧʘʥʠʯʝʩʢʠʝ ʥʘʩʪʨʦʝ-

ʥʠʷ ʣʶʜʝʡ çʟʣʦʢʣʶʯʝʥʠʷʤʠè ʦ ʜʘʣʴʥʝʡʰʝʤ ʥʝʫʧʨʘʚʣʷʝʤʦʤ ʧʨʦʮʝʩʩʝ ʮʝʥʦʚʦʛʦ ʧʨʦʠʟʚʦʣʘ. 

ʋʚʝʣʠʯʝʥʠʝ ʮʝʥ ʥʘ ʥʝʬʪʴ ʠ ʫʛʣʝʚʦʜʦʨʦʜʥʳʝ ʛʘʟʳ ʚ ʈʦʩʩʠʠ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʥʝʬʪʝʛʘʟʦ-

ʜʦʙʳʚʘʶʱʠʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʯʪʦʙʳ ʫʚʝʣʠʯʠʪʴ ʜʝʙʠʪ ʩʢʚʘʞʠʥ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ ʠ ʢʦʣʣʝʢʪʦʨʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʨʦʜ, ʚʤʝʱʘʶʱʠʭ ʟʘʣʝʞʠ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷ (ʨʠʩʫʥʢʠ 

1 ʠ 2). ɺ ʨʝʟʫʣʴʪʘʪʝ ʢʦʵʬʬʠʮʠʝʥʪ ʥʝʬʪʝʦʪʜʘʯʠ ʥʘʯʘʣ ʩʥʠʞʘʪʴʩʷ (ʨʠʩ.1). 

ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʝ ʨʘʙʦʪʳ ʥʘ ʥʝʬʪʴ ʠ ʛʘʟ ʧʨʦʚʦʜʷʪʩʷ ʚʩʝ 

ʛʣʫʙʞʝ ʠ ʛʣʫʙʞʝ, ʧʦʩʢʦʣʴʢʫ ʦʙʥʘʨʫʞʝʥʠʝ ʠʭ ʙʣʠʞʝ ʢ ʜʥʝʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʫʭʦʜʠʪ ʚ ʧʨʦʰʣʦʝ. 

ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ ʚʳʨʘʞʘʷʩʴ, ʵʧʦʭʘ ʜʝʰʝʚʦʡ ʥʝʬʪʠ ʫʰʣʘ ʚ ʜʘʣʝʢʦʝ ʧʨʦʰʣʦʝ. ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ 

ʵʪʘʧʝ ʚʘʞʥʦʡ ʠ ʦʙʥʘʜʝʞʠʚʘʶʱʝʡ ʧʨʦʙʣʝʤʦʡ ʷʚʣʷʶʪʩʷ ʧʦʠʩʢʠ ʥʝʬʪʠ ʠ ʛʘʟʘ ʥʘ ʙʦʣʴʰʠʭ ʛʣʫʙʠ-

ʥʘʭ, ʩ ʢʦʪʦʨʳʤʠ ʩʚʷʟʳʚʘʶʪʩʷ ʧʝʨʩʧʝʢʪʠʚʳ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ [2]. ʅʘ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʥʘʨʫʞʝ-

ʥʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʢʦʧʣʝʥʠʡ ʋɺ ʚ ʛʣʫʙʦʢʦʟʘʣʝʛʘʶʱʠʭ ʦʩʘʜʦʯʥʳʭ ʦʙʨʘʟʦʚʘʥʠʷʭ ʫʢʘʟʳʚʘʝʪ 

ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʚ ɼʘʛʝʩʪʘʥʝ ʧʨʦʤʳʰʣʝʥʥʘʷ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʴ ʥʘ ʛʣʫʙʠʥʘʭ ʦʪ 4 ʜʦ 5,6 ʢʤ. ʅʘ 

ʨʷʜʝ ʧʣʦʱʘʜʝʡ ʇʨʝʜʛʦʨʥʦʛʦ ɼʘʛʝʩʪʘʥʘ ʚʩʢʨʳʪʳ ʤʝʣʦʚʳʝ ʠ ʧʘʣʝʦʮʝʥ-ʦʣʠʛʦʮʝʥʦʚʳʝ ʦʪʣʦʞʝʥʠʷ 

ʥʘ ʛʣʫʙʠʥʘʭ ʥʝ ʥʠʞʝ 5 ʢʤ. 
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ʈʠʩ. 1. ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʜʠʥʘʤʠʢʘ ʥʝʬʪʝʜʦʙʳʯʠ. ʇʦ ʅ.ʇ. ʃʘʚʝʨʦʚʫ: 

1ï ʩʨʝʜʥʷʷ ʧʨʦʝʢʪʥʘʷ ʚ ʈʦʩʩʠʠ ʧʦ ʧʝʨʠʦʜʘʤ: 2ï ʚ ʈʦʩʩʠʠ, 3 ï ʚ ʉʐɸ. 

 

 

 ʈʠʩ. 2. ʉʪʨʫʢʪʫʨʘ ʢʘʯʝʩʪʚʘ ʟʘʧʘʩʦʚ ʥʝʬʪʠ ʠ ʠʭ ʜʦʙʳʯʘ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ 1 ʷʥʚʘʨʷ 2003ʛ. (ʇʦ 

ʅ.ʇ. ʃʘʚʝʨʦʚʫ). 

ʅʠʞʥʠʡ ʤʝʣ. ʅʠʞʥʝʤʝʣʦʚʦʝ ʚʨʝʤʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʘʟʚʠʪʠʝʤ ʤʦʨʩʢʦʡ ʪʨʘʥʩʛʨʝʩʩʠʠ. 

ʋʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʤʝʣʢʦʚʦʜʥʦʝ ʰʠʨʦʢʦʝ ʤʦʨʝ ʩ ʥʦʨʤʘʣʴʥʦʡ ʩʦʣʝʥʦʩʪʴʶ. ɺʝʨʭʥʝʶʨʩʢʠʡ ʛʘʣʦʛʝ-

ʥʝʟ ʩʤʝʥʷʝʪʩʷ ʦʩʘʜʢʦʦʙʨʘʟʦʚʘʥʠʝʤ ʛʫʤʠʜʥʦʛʦ ʪʠʧʘ ʧʨʠʙʨʝʞʥʦ-ʤʝʣʢʦʚʦʜʥʳʭ ʠ ʤʝʣʢʦʚʦʜʥʳʭ 

ʬʘʮʠʡ. ʆʪʣʦʞʝʥʠ ̫ʥʝʦʢʦʤʘ ʧʨʦʡʜʝʥʳ ʥʘ ʧʣ. ɸʛʘʯ-ɸʫʣ 4 (ʛʣ. 4970-4980 ʤ). ʇʨʝʜʩʪʘʚʣʝʥʳ ʩʚʝʪ-

ʣʦ-ʩʝʨʳʤʠ, ʧʣʦʪʥʳʤʠ, ʦʨʛʘʥʦʛʝʥʥʦ-ʦʙʣʦʤʦʯʥʳʤʠ, ʦʦʣʠʪʦʚʳʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ ʩ ʤʘʩʩʠʚʥʦʡ ʪʝʢ-

ʩʪʫʨʦʡ. ʄʠʢʨʦʩʢʦʧʠʯʝʩʢʠ ʧʦʨʦʜʘ ʩʣʦʞʝʥʘ ʦʦʣʠʪʘʤʠ, ʦʩʪʘʪʢʘʤʠ ʬʘʫʥʳ (ʧʝʣʝʮʠʧʦʜʳ, ʛʘʩʪʨʦʧʦ-

ʜʳ, ʤʰʘʥʢʠ) ʨʘʟʣʠʯʥʦʡ ʩʦʭʨʘʥʥʦʩʪʠ ʠ ʦʢʘʪʘʥʥʳʤʠ ʦʙʣʦʤʢʘʤʠ ʧʝʣʠʪʦʤʦʨʬʥʳʭ ʠʟʚʝʩʪʥʷʢʦʚ, 

ʩʮʝʤʝʥʪʠʨʦʚʘʥʥʳʤʠ ʨʘʟʥʦʟʝʨʥʠʩʪʳʤ ʢʘʣʴʮʠʪʦʤ. ʆʦʣʠʪʳ ʢʨʫʧʥʳʝ, ʦʢʨʫʛʣʳʝ, ʨʘʜʠʘʣʴʥʦ-

ʣʫʯʠʩʪʦʛʦ ʩʪʨʦʝʥʠʷ, ʮʝʥʪʨʘʣʴʥʦʝ ʟʝʨʥʦ ʧʨʝʜʩʪʘʚʣʝʥʦ, ʚ ʦʩʥʦʚʥʦʤ ʢʚʘʨʮʝʤ. ʆʙʠʣʠʝ ʬʘʫʥʠʩʪʠ-

ʯʝʩʢʠʭ ʦʩʪʘʪʢʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʭʦʨʦʰʦ ʘʵʨʠʨʫʝʤʦʤ ʙʘʩʩʝʡʥʝ. ʆʩʘʜʢʦʥʘʢʦʧʣʝʥʠʝ ʧʨʦʪʝʢʣʦ 

ʚ ʦʢʠʩʣʠʪʝʣʴʥʳʭ, ʚ ʨʝʜʢʠʭ ʩʣʫʯʘʷʭ, ʥʝʡʪʨʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ. 

ʅʘ ʧʣʦʱʘʜʠ ʂʘʨʘ-ʊʶʙʝ I (ʛʣ.5532-5562ʤ) ʚʩʢʨʳʪ ʚʝʨʭʥʠʡ ʘʣʴʙ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʧʝʨʝ-

ʩʣʘʠʚʘʥʠʝʤ ʪʝʤʥʦ-ʩʝʨʳʭ ʛʣʠʥ ʠ ʩʚʝʪʣʦ-ʩʝʨʳʭ ʤʝʨʛʝʣʝʡ. ɻʣʠʥʳ ʧʣʦʪʥʳʝ, ʠʟʚʝʩʪʥʷʢʦʚʳʝ, ʩʪʨʫʢ-

ʪʫʨʘ ʘʣʝʚʨʦ-ʧʝʣʠʪʦʚʘʷ, ʪʝʢʩʪʫʨʘ ʩʢʨʳʪʦʩʣʦʠʩʪʘʷ. ʇʦʨʦʜʘ ʧʣʦʭʦ ʦʪʩʦʨʪʠʨʦʚʘʥʥʘʷ, ʩʦʜʝʨʞʠʪ 

ʟʥʘʯʠʪʝʣʴʥʫʶ ʧʨʠʤʝʩʴ (20%) ʧʝʩʯʘʥʦ-ʘʣʝʚʨʦʣʠʪʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ (ʢʚʘʨʮ, ʦʙʣʦʤʢʠ ʧʦʨʦʣ ʠ ʯʝ-

ʰʫʡʢʠ ʩʣʶʜ). ʄʠʢʨʦʩʢʦʧʠʯʝʩʢʠ ʦʩʥʦʚʥʘʷ ʤʘʩʩʘ ʧʦʨʦʜʳ ʩʦʩʪʦʠʪ ʠʟ ʢʨʝʤʥʠʩʪʦ-ʛʣʠʥʠʩʪʦʛʦ ʠ 



ɻʘʜʞʠʝʚʘ ʊ.ʈ., ʐʫʣʴʛʠʥʘ ʊ.ɸ., ʄʝʣʠʢʦʚ ʄ.ʄ. 
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ʢʘʨʙʦʥʘʪʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ɺ ʪʦʥʢʦʜʠʩʧʝʨʩʥʦʡ ʬʨʘʢʮʠʠ ʧʨʝʦʙʣʘʜʘʝʪ ʛʠʜʨʦʩʣʶʜʘ ʩ ʧʨʠʤʝʩʴʶ 

ʩʤʝʘhʥʥʦʩʣʦʡʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʛʠʜʨʦʩʣʶʠʜʠʩʪʦ-ʤʦʥʪʤʦʨʠʣʣʦʥʠʪʦʚʦʛʦ ʪʠʧʘ. ʇʨʠʩʫʪʩʪʚʫʝʪ 

ʪʦʥʢʠʡ ʫʛʣʝʬʠʮʠʨʦʚʘʥʥʳʡ ʜʝʪʨʠʪ. ʄʝʨʛʝʣʴ (ʚ ʧʨʦʩʣʦʷʭ) ʩʝʨʳʡ, ʧʣʦʪʥʳʡ, ʦʜʥʦʨʦʜʥʳʡ ʩ ʛʥʝʟ-

ʜʘʤʠ ʧʝʨʠʪʘ, ʩʪʨʫʢʪʫʨʘ ʦʨʛʘʥʦʛʝʥʥʘʷ, ʤʠʢʨʦʟʝʨʥʠʩʪʘʷ, ʪʝʢʩʪʫʨʘ ʤʘʩʩʠʚʥʘʷ. ʄʠʢʨʦʩʢʦʧʠʯʝʢʠ 

ʦʩʥʦʚʘʥʥʘʷ ʤʘʩʩʘ ʛʣʠʥʠʩʪʦ-ʢʘʨʙʦʥʘʪʥʘʷ. ʍʘʨʘʢʪʝʨʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʦʩʪʘʪʢʠ ʬʘʫʥʳ ʠ 

ʥʝʦʧʨʝʜʝʣʠʤʳʡ ʨʘʢʦʚʠʥʥʳʡ ʜʝʪʨʠʪ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʦʩʘʜʢʦʚ ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʡ 

ʛʝʦʭʠʤʠʯʝʩʢʦʡ ʩʨʝʜʝ ʤʦʨʩʢʠʭ ʫʤʝʨʝʥʥʦ-ʛʣʫʙʦʢʦʚʦʜʥʳʭ ʬʘʮʠʡ. 

ʅʘʠʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ, ʢʘʢ ʢʦʣʣʝʢʪʦʨʘ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʨʛʘʥʦʛʝʥʥʦ-ʦʦʣʠʪʦʚʳʝ, ʤʝ-

ʩʪʘʤʠ ʦʧʝʩʯʘʥʝʥʥʳʝ ʠʟʚʝʩʪʥʷʢʠ ʛʦʪʝʨʠʚʘ, ʦʥʠ ʠʤʝʶʪ ʚʳʩʦʢʠʝ ʝʤʢʦʩʪʥʳʝ ʩʚʦʡʩʪʚʘ, ʩʚʷʟʘʥʥʳʝ, 

ʚ ʦʩʥʦʚʥʦʤ, ʩ ʪʨʝʱʠʥʦʚʘʪʦʩʪʴʶ. ɺ ʧʝʩʯʘʥʳʭ ʧʦʨʦʜʘʭ ʥʝʦʢʦʤʘ ʥʘ ʟʝʨʥʘʭ ʢʚʘʨʮʘ ʥʘʙʣʶʜʘʝʪʩʷ 

ʨʝʛʝʥʝʨʘʮʠʷ, ʘ ʪʘʢʞʝ ʢʦʥʬʦʨʤʥʳʝ ʩʪʨʫʢʪʫʨʳ, ʯʪʦ ʩʥʠʞʘʝʪ ʠʭ ʝʤʢʦʩʪʥʳʝ ʩʚʦʡʩʪʚʘ. ʇʝʨʩʧʝʢʪʠ-

ʚ rʦʙʥʘʨʫʞʝʥʠʷ ʟʘʣʝʞʝʡ ʚ ʥʠʭ ʤʦʛʫʪ ʙʳʪʴ ʨʘʩʩʤʦʪʨʝʥʳ ʚ ʩʚʷʟʠ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʦʙʨʘʟʦʚʘʥʠʷ 

ʚʪʦʨʠʯʥʦʡ ʧʦʨʠʩʪʦʩʪʠ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʛʣʠʥʠʩʪʳʭ ʧʦʨʦʜ ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʡ ʩʨʝʜʝ, ʙʣʘʛʦʧʨʠʷʪ-

ʥʦʡ ʜʣʷ ʙʠʪʫʤʦʦʙʨʘʟʦʚʘʥʠʷ. ʉʦʜʝʨʞʘʥʠʝ ʚ ʪʦʥʢʦʜʠʩʧʝʨʩʥʦʡ ʬʘʢʮʠʠ ʨʘʟʙʫʭʘʶʱʝʛʦ ʢʦʤʧʦʥʝʥ-

ʪʘ (ʤʦʥʪʤʦʨʠʣʣʦʥʠʪʘ) ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʠʝ ʠʟʦʣʠʨʫʶʱʠʝ ʩʚʦʡʩʪʚʘ ʧʦʢʨʳʰʝʢ. ʉʣʝʜʦʚʘʪʝʣʴ-

ʥʦ, ʠʟʚʝʩʪʥʷʢʦʚʳʝ ʧʦʨʦʜʳ ʥʝʦʢʦʤʘ ʚ ʩʦʯʝʪʘʥʠʠ ʩʦ ʩʣʘʙʦʧʨʦʥʠʮʘʝʤʳʤʠ ʛʣʠʥʘʤʠ ʧʨʠ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʠʭ ʩʪʨʫʢʪʫʨʥʳʭ ʫʩʣʦʚʠʷʭ ʤʦʛʫʪ ʦʙʨʘʟʦʚʳʚʘʪʴ ʧʨʠʨʦʜʥʳʝ ʨʝʟʝʨʚʫʘʨʳ ʜʣʷ ʬʦʨʤʠʨʦʚʘ-

ʥʠʷ ʟʘʣʝʞʝʡ ʥʝʬʪʠ ʠ ʛʘʟʘ. 

ɺʝʨʭʥʠʡ ʤʝʣ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʦʩʘʜʢʦʚ ʚʝʨʭʥʝʛʦ ʤʝʣʘ ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʫʩʣʦʚʠʷʭ ʪʝʧʣʦʛʦ 

ʢʣʠʤʘʪʘ ʠ ʤʝʣʢʦʚʦʜʥʦʛʦ ʤʦʨʷ ʥʦʨʤʘʣʴʥʦʡ ʩʦʣʝʥʦʩʪʠ. ʆʪʣʦʞʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʣʦʞʥʦ-

ʩʪʴʶ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ, ʦʙʫʩʣʦʚʣʝʥʥʦʛʦ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝʤ ʠʭ ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʣʘʥʘ ʩ ʧʝ-

ʨʝʢʨʳʚʘʶʱʠʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʧʘʣʝʦʛʝʥ-ʦʣʠʛʦʮʝʥʘ ʠ ʥʘʣʠʯʠʝʤ ʧʦʛʨʝʙʥʳʭ ʨʘʟʨʳʚʦʚ [3]. 

ɺ ʤʝʞʜʫʨʝʯʴʝ ʉʫʣʘʢ-ɸʢʩʘʡ ʜʘʥʥʳʝ ʩʝʡʩʤʦʨʘʟʚʝʜʢʠ ʧʦʢʘʟʘʣʠ ʣʦʢʘʣʴʥʳʝ ʧʦʜʥʷʪʠʷ, ʧʦ-

ʛʨʝʙʝʥʥʳʝ ʧʦʜ ʦʩʘʜʢʘʤʠ ʢʘʡʥʦʟʦʷ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʙʦʣʴʰʦʡ ʜʠʩʣʦʮʠʨʦʚʘʥʥʦʩʪʴʶ. 

ʈʘʟʙʫʨʝʥʦ ʨʷʜ ʧʣʦʱʘʜʝʡ, ʥʘ ʢʦʪʦʨʳʭ ʧʨʦʡʜʝʥʳ ʦʪʣʦʞʝʥʠʷ ʚʝʨʭʥʝʛʦ ʤʝʣʘ: ʧʣ. ɸʥʜʨʝʡ-ʘʫʣ 2 

(ʛʣ. 5260-5268), ɸʨʢʘʙʘʰ 4,5 (ʛʣ 5418-5644 ʤ), ʅʦʚʦʣʘʢ-5,10,12 (ʛʣ. 5360-5701 ʤ), ɸʢʪʘʰ 7 (ʛʣ 

5530-5573ʤ), ʂʘʨʘ-ʊʶʙʝ 1 (ʛʣ.5532-5562ʤ), ʏʘʧʘʝʚʩʢʘʷ-6 (ʛʣ.5100 ʤ). 

ʃʠʪʦʣʦʛʠʯʝʩʢʠ ʚʝʨʭʥʝʤʝʣʦʚʘʷ ʪʦʣʱʘ ʜʦʚʦʣʴʥʦ ʦʜʥʦʨʦʜʥʘʷ. ɿʜʝʩʴ ʚʳʜʝʣʝʥʳ ʦʨʛʘʥʦʛʝʥ-

ʥʦ-ʦʙʣʦʤʦʯʥʳʝ, ʙʠʦʭʠʤʦʛʝʥʥʳʝ ʠ ʛʣʠʥʠʩʪʳʝ ʨʘʟʥʦʩʪʠ ʠʟʚʝʩʪʥʷʢʦʚ. ʆʨʛʘʥʦʛʝʥʥʦ-ʦʙʣʦʤʦʯʥʳʝ 

ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ, ʩʨʝʜʠ ʥʠʭ ʚʳʜʝʣʷʶʪ ʦʨʛʘʥʦʛʝʥʥʦ-ʜʝʪʨʠʪʦʚʳʝ ʠ ʰʣʘʤʦʚʳʝ 

(ʪʘʙʣ. 1). 

ʊʘʙʣʠʮʘ 1 

 

ʊʠʧʳ 

ʠʟʚʝʩʪʥʷʢʦʚ 

ʉʦʜʝʨʞʘʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ, % 

SiO2 CaO MGO Al 2O3 Fe2O3 R2O3 So3 ʧ.ʧ.ʧ ʧ.ʦ. Ca2O3 

ʄʠʢʨʦʟʝʨʥʠʩʪʳʝ 1.30 53.80 0.40 0.85 0.42 1.27 0.15 41.01 2.30 95.60 

ʉʬʝʨʦʚʳʝ 1.89 47.74 0.50 0.92 0.68 1.60 0.17 40.62 4.35 95.20 

ʆʨʛʘʥʦʛʝʥʥʦ-

ʦʙʣʦʤʦʯʥʳʝ 

2.50 50.50 0.48 1.03 0.33 1.36 0.14 40.80 3.43 90.38 

ɻʣʠʥʠʩʪʳʝ 0.54 54.12 0,46 0,67 0,36 1.03 0.17 40.32 13.12 86.60 

ʆʙʣʦʤʦʯʥʳʝ 1.97 51.18 0.67 0.57 0.42 0.99 0.09 44.41 2.62 91.30 

 

ɹʠʦʭʠʤʦʛʝʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʠʢʨʦʟʝʨʥʠʩʪʳʤʠ ʠ ʩʬʝʨʦʚʳʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ, ʧʦʩʣʝʜʥʠʝ 

ʩʦʜʝʨʞʘʪ, ʢʨʦʤʝ ʬʦʨʘʤʠʥʠʬʝʨ, ʤʝʣʢʠʝ ʦʚʘʣʴʥʳʝ ʩʬʝʨʳ. ɻʣʠʥʠʩʪʳʝ ʨʘʟʥʦʩʪʠ ʚʩʪʨʝʯʘʶʪʩʷ ʧʦ 

ʚʩʝʤʫ ʨʘʟʨʝʟʫ, ʦʙʨʘʟʫʷ ʧʘʯʢʠ, ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʧʝʣʠʪʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ (ʜʦ 25%). 

ʄʘʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʠʟʚʝʩʪʥʷʢʠ ʧʣʦʪʥʳʝ, ʢʨʝʧʢʠʝ, ʦʜʥʦʨʦʜʥʳʝ, ʨʘʟʣʠʯʥʦʡ ʦʢʨʘʩʢʠ, ʧʨʝʦʙʣʘʜʘ-
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ʶʪ ʩʚʝʪʣʦ-ʩʝʨʳʝ ʜʦ ʙʝʣʳʭ, ʨʝʞʝ ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʳʝ ʠ ʙʫʨʦ-ʢʨʘʩʥʳʝ. ʉʪʨʫʢʪʫʨʘ ʨʘʟʥʦʟʝʨʥʠʩʪʘʷ, 

ʤʠʢʨʦ- ʠ ʪʦʥʢʦʟʝʨʥʠʩʪʘʷ, ʦʨʛʘʥʦʛʝʥʥʘʷ, ʪʝʢʩʪʫʨʘ ʧʨʝʦʙʣʘʜʘʝʪ ʤʘʩʩʠʚʥʘʷ, ʧʨʦʩʣʦʷʤʠ ʥʝʷʩʥʦ-

ʢʦʩʦʩʣʦʠʩʪʦ-ʧʷʪʥʠʩʪʘʷ, ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʥʝʨʘʚʥʦʤʝʨʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʛʣʠʥʠʩʪʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ʄʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʦʩʥʦʚʥʘʷ ʤʘʩʩʘ ʧʦʨʦʜʳ ʩʣʦʞʝʥʘ ʤʠʢʨʦ- ʠ ʪʦʥʢʦʟʝʨʥʠʩʪʳʤ ʢʘʣʴʮʠʪʦʤ, ʩ 

ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʧʦʩʣʝʜʥʝʛʦ. ʀʥʦʛʜʘ ʦʩʥʦʚʥʘʷ ʤʘʩʩʘ ʧʨʦʧʠʪʘʥʘ ʛʠʜʨʦʦʢʠʩʣʘʤʠ ʞʝʣʝʟʘ, ʯʪʦ ʦʙʫ-

ʩʣʘʚʣʠʚʘʝʪ ʙʫʨʫʶ ʦʢʨʘʩʢʫ. ʍʘʨʘʢʪʝʨʥʘ ʧʨʠʤʝʩʴ ʢʨʝʤʥʠʩʪʦ-ʛʣʠʥʠʩʪʦʛʦ ʤʘʪʝʨʠʘʣʘ ʨʘʚʥʦʤʝʨʥʦ 

ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʧʦ ʚʩʝʡ ʧʦʨʦʜʝ (ʦʪ 5-7 ʜʦ 15%), ʥʘʠʙʦʣʝʝ ʯʠʩʪʳʝ ʨʘʟʥʦʩʪʠ ʧʨʠʫʨʦʯʝʥʳ ʢ ʧʣ. 

ʅʦʚʦʣʘʢ, ɸʢʙʘʰ. ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʦʩʪʘʪʢʠ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʩʦʭʨʘʥʥʦʩʪʠ, ʥʝʨʝʜʢʦ 

ʧʝʨʝʢʨʠʩʪʘʨʠʟʦʚʘʥʥʳʝ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʝʣʝʮʠʧʦʜʘʤʠ, ʛʘʩʪʨʦʧʦʜʘʤʠ, ʬʦʨʘʤʠʥʠʬʝʨʘʤʠ. ɼʣʷ 

ʙʠʦʭʠʤʦʛʝʥʥʳʭ ʨʘʟʥʦʩʪʝʡ, ʦʙʳʯʥʳ ʢʦʤʢʦʚʘʪʳʝ ʦʢʨʫʛʣʳʝ ʩʢʦʧʣʝʥʠʷ ʧʝʣʠʪʦʤʦʨʬʥʦʛʦ ʢʘʣʴʮʠ-

ʪʘ, ʘ ʪʘʢʞʝ ʢʦʢʢʦʣʠʪʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʦʩʪʘʪʢʠ ʦʜʥʦʢʣʝʪʦʯʥʳʭ ʚʦʜʦʨʦʩʣʝʡ ʢʦʢʢʦʣʠʪʦʬʦʨʦʚ, 

ʦʙʣʦʤʦʯʥʳʡ ʤʘʪʝʨʠʘʣ ʥʝ ʧʨʝʚʳʰʘʝʪ 1-5% (ʢʚʘʨʮ ʠ ʯʝʰʫʡʢʠ ʩʣʶʜ). ɺ ʰʣʠʬʘʭ ʬʠʢʩʠʨʫʝʪʩʷ 

ʤʠʢʨʦʪʨʝʱʠʥʢʠ ʠʟʚʠʣʠʩʪʳʝ, ʧʫʯʢʦʚʠʜʥʳʝ, ʥʝʨʝʜʢʦ ʪʫʧʠʢʦʚʳʝ, ʟʘʧʦʣʥʝʥʥʳʝ ʢʨʝʤʥʠʩʪʦ-

ʛʣʠʥʠʩʪʳʤ, ʨʝʞʝ ʢʘʨʙʦʥʘʪʥʳʤ ʤʘʪʝʨʠʘʣʦʤ. 

ʀʟʚʝʩʪʥʷʢʠ ʷʚʣʷʶʪʩʷ ʢʦʣʣʝʢʪʦʨʘʤʠ ʪʨʝʱʠʥʥʦʛʦ ʪʠʧʘ, ʠʤʝʶʪ ʥʠʟʢʠʝ ʝʤʢʦʩʪʥʳʝ ʠ ʬʠʣʴ-

ʪʨʘʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ: ʧʦʣʥʘʷ ʧʦʨʠʩʪʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 1,4-4,4 %, ʦʪʢʨʳʪʘʷ 0,4-3,5%, ʧʨʦʥʠʮʘʝ-

ʤʦʩʪʴ ʥʝ ʧʨʝʚʳʰʘʝʪ 0,2 Md. ɺʳʩʦʢʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʨʠʫʨʦʯʝʥʘ ʦʙʳʯʥʦ ʢ ʟʦʥʘʤ ʪʝʢʪʦʥʠʯʝ-

ʩʢʠʭ ʥʘʨʫʰʝʥʠʡ. ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʛʣʫʙʠʥʳ ʟʘʣʝʛʘʥʠʷ ʧʦʨʦʜʳ ʚʝʨʭʥʝʤʝʣʦʚʦʡ ʪʦʣʱʠ ʩʦʭʨʘʥʷʶʪ 

ʩʦʡ ʚʝʱʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʠ ʩʪʨʫʢʪʫʨʫ, ʥʝ ʧʨʝʪʝʨʧʝʚ ʟʘʤʝʪʥʳʭ ʢʘʪʘʛʝʥʝʪʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘ-

ʥʠʡ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʧʨʠʪʦʢʦʚ ʧʨʠ ʥʘʣʠʯʠʠ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʩʪʨʫʢʪʫʨ ʠʟ 

ʚʝʨʭʥʝʤʝʣʦʚʦʡ ʪʦʣʱʠ ʩ ʛʣʫʙʠʥʦʡ ʥʝ ʫʤʝʥʴʰʘʝʪʩʷ [4]. 

ʇʨʦʤʳʰʣʝʥʥʳʭ ʩʢʦʧʣʝʥʠʡ ʥʘ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʧʣʦʱʘʜʷʭ ʥʝ ʦʙʥʘʨʫʞʝʥʦ, ʥʝ ʩʯʠʪʘʷ ʧʣ. 

ʅʦʚʦʣʘʢ 1 ʠ ɸʨʢʘʙʘʰ 5, ʛʜʝ ʧʨʠ ʠʩʧʳʪʘʥʠʠ ʙʳʣ ʧʦʣʫʯʝʥ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʡ ʧʨʠʪʦʢ ʛʘʟʘ ʩ ʢʦʥ-

ʜʝʥʩʘʪʦʤ. 

ʇʘʣʝʦʮʝʥ-ʵʦʮʝʥ (ʬʦʨʘʤʠʥʠʬʝʨʦʚʘʷ ʩʚʠʪʘ). ʆʪʣʦʞʝʥʠʷ ʬʦʨʘʤʠʥʠʬʝʨʦʚʦʡ ʩʚʠʪʳ, ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ, ʙʝʟ ʚʠʜʠʤʳʭ ʫʛʣʦʚʳʭ ʥʝʩʦʛʣʘʩʠʡ ʟʘʣʝʛʘʶʪ ʥʘ ʠʟʚʝʩʪʥʷʢʘʭ ʚʝʨʭʥʝʛʦ ʤʝ-

ʣʘ. ʇʨʝʜʩʪʘʚʣʝʥʘ, ʚ ʮʝʣʦʤ, ʤʝʨʛʝʣʴʥʦ-ʠʟʚʝʩʪʥʷʢʦʚʦʡ ʪʦʣʱʝʡ ʩ ʭʘʨʘʢʪʝʨʥʳʤ ʢʦʤʧʣʝʢʩʦʤ ʤʠʢ-

ʨʦʬʘʫʥʳ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʧʨʝʜʛʦʨʥʦʛʦ ɼʘʛʝʩʪʘʥʘ ʢʝʨʥʦʤ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʘ ʥʠʞʥʝʬʦʨʘʤʠʥʠʬʝʨʦ-

ʚʘʷ ʧʦʜʩʚʠʪʘ, ʢʦʪʦʨʘʷ ʧʨʦʡʜʝʥʘ ʨʷʜʦʤ ʛʣʫʙʦʢʠʭ ʩʢʚʘʞʠʥ: ʧʣ. ɸʢʪʘʰ 7 (ʛʣ.5382-5440 ʤ), ɸʨ-

ʢʘʙʘʰ 5-7 (ʛʣ.5336-5405 ʤ), ʅʦʚʦʣʘʢ 5,8,10,12 (ʛʣ.5230-5537 ʤ), ʂʘʨʘ-ʊʶʙʝ 1 (ʛʣ. 5130-5154 ʤ) 

ʠ ʜʨ. ʄʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 60 ʜʦ 250 ʤ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʥʠ ʯʝʨʝʜʦʚʘʥʠʝʤ ʢʨʘʩ-

ʥʦʚʘʪʦ ʙʫʨʳʭ ʥʝʩʣʦʠʩʪʳʭ ʤʝʨʛʝʣʝʡ ʩʦ ʩʚʝʪʣʦ-ʟʝʣʝʥʳʤʠ ʠ ʩʝʨʦʚʘʪʦ- ʟʝʣʝʥʳʤʠ ʤʝʨʛʝʣʷʤʠ. 

ʄʠʢʨʦʩʢʦʧʠʯʝʩʢʠ ʦʩʥʦʚʥʘʷ ʤʘʩʩʘ ʧʦʨʦʜʳ ʧʨʝʜʩʪʘʚʣʝʥʘ ʭʦʨʦʰʦ ʦʪʤʫʯʝʥʥʦʡ, ʦʜʥʦʨʦʜʥʦʡ ʩʤʝ-

ʩʴʶ ʢʨʝʤʥʠʩʪʦ-ʛʣʠʥʠʩʪʦʛʦ ʠ ʢʘʨʙʦʥʘʪʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʚ ʧʦʯʪʠ ʨʘʚʥʳʭ ʩʦʦʪʥʦ-

ʰʝʥʠʷʭ, ʥʝʨʝʜʢʦ ʩ ʧʨʠʤʝʩʴʶ ʛʠʜʨʦʦʢʠʩʣʦʚ ʞʝʣʝʟʘ ʠ ʭʣʦʨʠʪʘ. ɺ ʤʘʩʩʝ ʧʦʨʦʜʳ ʧʨʠʩʫʪʩʪʚʫʶʪ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʦʩʪʘʪʢʠ ʬʘʫʥʳ ʚ ʚʠʜʝ ʤʠʢʨʦʛʣʦʙʫʣʴ ʠ ʧʩʝʚʜʦʤʦʨʬʦʟ ʧʦ ʨʘʩʪʠʪʝʣʴʥʳʤ ʦʩʪʘʪ-

ʢʘʤ ʠ ʤʝʣʢʠʡ ʫʛʣʝʬʠʮʠʨʦʚʘʥʥʳʡ ʜʝʪʨʠʪ. ʈʝʜʢʠʝ ʪʦʥʢʠʝ ʤʠʢʨʦʪʨʝʱʠʥʢʠ ʟʘʧʦʣʥʝʥʳ ʢʨʝʤʥʠ-

ʩʪʳʤ ʤʘʪʝʨʠʘʣʦʤ. 

ʆʣʠʛʦʮʝʥ-ʥʠʞʥʠʡ ʤʠʦʮʝʥ (ʤʘʡʢʦʧʩʢʘʷ ʩʚʠʪʘ). ʇʨʝʜʦʣʠʛʦʮʝʥʦʚʘʷ ʵʧʦʭʘ ʭʘʨʘʢʪʝʨʠʟʫ-

ʝʪʩʷ ʚʳʩʦʢʦʡ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʩʚʷʟʘʥʥʦʡ ʩ ʧʝʨʝʩʪʨʦʡʢʦʡ ʢʫʣʴʪʫʨʥʦʛʦ ʧʣʘʥʘ. ʇʦ 

ɺ.ɽ. ʍʘʠʥʫ ʢʦʥʝʮ ʵʦʮʝʥʘ ï ʥʘʯʘʣʦ ʦʣʠʛʦʮʝʥʘ ʥʘ ʂʘʚʢʘʟʝ ï ʧʝʨʝʭʦʜ ʢ ʦʨʦʛʝʥʥʦʤʫ ʵʪʘʧʫ ʘʣʴʧʠʡ-

ʩʢʦʛʦ ʮʠʢʣʘ. ʅʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʴ ʤʘʡʢʦʧʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ɺʦʩʪʦʯʥʦʛʦ ʇʨʝʜʢʘʚʢʘʟʴʷ ʜʦʢʘʟʘʥʘ 

ʦʪʢʨʳʪʠʝʤ ʨʷʜʘ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʥʝʬʪʠ ʠ ʛʘʟʘ ʚ ʉʪʘʚʨʦʧʦʣʴʩʢʦʤ ʢʨʘʝ ʠ ɼʘʛʝʩʪʘʥʝ (ʈʫʩʩʢʠʡ ʭʫ-

ʪʦʨ, ʆʟʝʢ-ʉʫʘʪ, ɸʯʠʢʫʣʘʢ, ɺʝʣʠʯʘʝʚʢʘ ʠ ʜʨ.). ɿʘʣʝʞʠ ʧʨʠʫʨʦʯʝʥʳ ʢ ʣʦʚʫʰʢʘʤ ʣʠʪʦʣʦʛʠʯʝʩʢʦʛʦ 

ʠ ʩʪʨʫʢʪʫʨʥʦʛʦ ʪʠʧʘ. 

ʄʘʡʢʦʧʩʢʘʷ ʩʚʠʪʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʝʛʠʦʥʘʣʴʥʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ. ʆʪʩʫʪʩʪʚʠʝ ʨʫʢʦ-

ʚʦʜʷʱʝʡ ʬʘʫʥʳ ʠ ʥʘʜʝʞʥʳʭ ʣʠʪʦʣʦʛʠʯʝʩʢʠʭ ʨʝʧʝʨʦʚ ʟʘʪʨʫʜʥʷʝʪ ʠʟʫʯʝʥʠʝ ʠ ʩʦʧʦʩʪʘʚʣʝʥʠʝ 

ʨʘʟʨʝʟʦʚ. ʉʪʨʘʪʠʛʨʘʬʠʯʝʩʢʘʷ ʩʭʝʤʘ ʙʘʟʠʨʫʝʪʩʷ, ʚ ʦʩʥʦʚʥʦʤ, ʥʘ ʣʠʪʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʦʪʜʝʣʴʥʳʭ ʠʥʪʝʨʚʘʣʦʚ. ʇʨʝʜʩʪʘʚʣʝʥʘ ʩʚʠʪʘ ʤʦʥʦʪʦʥʥʦʡ ʛʣʠʥʠʩʪʦʡ ʪʦʣʱʝʡ ʩ ʷʚʥʳʤ ʧʦʜʯʠʥʝ-

ʥʠʝʤ ʚʝʩʴʤʘ ʥʝʧʦʩʪʦʷʥʥʳʭ ʧʦ ʤʦʱʥʦʩʪʠ ʠ ʧʨʦʩʪʠʨʘʥʠʶ ʧʝʩʯʘʥʦ-ʘʣʝʚʨʦʣʠʪʦʚʳʭ ʧʨʦʩʣʦʝʚ ʠ 



ɻʘʜʞʠʝʚʘ ʊ.ʈ., ʐʫʣʴʛʠʥʘ ʊ.ɸ., ʄʝʣʠʢʦʚ ʄ.ʄ. 
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ʧʘʯʝʢ. ʍʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʨʘʟʨʝʟʦʚ ʷʚʣʷʝʪʩʷ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʇʨʝʜʛʦʨʥʦʤ 

ɼʘʛʝʩʪʘʥʝ ʦʣʠʩʪʨʦʩʪʨʦʤ (ʧʦʜʚʦʜʥʳʭ ʦʧʦʣʟʥʝʡ), ʦʙʨʘʟʦʚʘʥʠʝ ʢʦʪʦʨʳʭ ʩʚʷʟʳʚʘʶʪ ʩ ʪʝʢʪʦʥʠʯʝ-

ʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ [6]. 

ɻʣʫʙʦʢʦʟʘʣʝʛʘʶʱʠʝ ʦʪʣʦʞʝʥʠʷ ʤʘʡʢʦʧʩʢʦʡ ʩʚʠʪʳ ʧʨʦʡʜʝʥʳ ʨʷʜʦʤ ʩʢʚʘʞʠʥ: ʧʣ. ɸʨ-

ʢʘʙʘʰ-5,7 (ʛʣʫʙʠʥʘ ï 5347ʤ), ɸʢʪʘʰ-7 (ʛʣʫʙʠʥʘ ï 5141ʤ), ʅʦʚʦʣʘʢ-12,13 (ʛʣʫʙʠʥʘ ï 5330ʤ). 

ʄʘʢʨʦʩʢʦʧʠʯʝʩʢʠ ʛʣʠʥʳ ʪʝʤʥʦʩʝʨʳʝ, ʨʝʞʝ ʩʝʨʳʝ, ʥʝʠʟʚʝʩʪʢʦʚʳʝ, ʧʣʦʪʥʳʝ, ʩ ʯʝʰʫʡʢʘ-

ʤʠ ʛʣʠʥ ʧʦ ʥʘʧʣʘʩʪʦʚʘʥʠʶ, ʩʪʨʫʢʪʫʨʘ ʧʝʣʠʪʦʚʘʷ, ʨʝʞʝ ʘʣʝʚʨʦ-ʧʝʣʠʪʦʚʘʷ, ʪʝʢʩʪʫʨʘ ʪʦʥʢʦ- ʠ ʛʦ-

ʨʠʟʦʥʪʘʣʴʥʦʩʣʦʠʩʪʘʷ, ʥʝʨʝʜʢʦ ʩʦ ʩʣʝʜʘʤʠ ʚʟʤʫʯʠʚʘʥʠʷ ʠ ʦʧʦʣʟʘʥʠʷ, ʘ ʪʘʢʞʝ ʩʢʨʳʪʦʩʣʦʠʩʪʘʷ ʠ 

ʧʷʪʥʠʩʪʘʷ. ʄʠʢʨʦʩʢʦʧʠʯʝʩʢʠ ʦʩʥʦʚʘʥʥʘʷ ʤʘʩʩʘ ʧʦʨʦʜʳ ʧʝʣʠʪʦʚʘʷ, ʪʦʥʢʦʘʛʨʝʛʘʪʥʘʷ, ʥʝʨʝʜʢʦ ʩ 

ʧʨʠʤʝʩʴʶ ʩʠʜʝʨʠʪʘ (ʜʦ 10%) ʚ ʚʠʜʝ ʪʦʥʢʦʜʠʩʧʝʨʩʥʦʡ ʚʢʨʘʧʣʝʥʥʦʩʪʠ. ʄʝʣʢʦʘʣʝʚʨʦʣʠʪʦʚʳʡ 

ʦʙʣʦʤʦʯʥʳʡ ʤʘʪʝʨʠʘʣ ʥʝ ʧʨʝʚʳʰʘʝʪ 3-5%, ʧʨʝʜʩʪʘʚʣʝʥ ʢʚʘʨʮʝʤ, ʯʝʰʫʡʢʘʤʠ ʤʫʩʢʦʚʠʪʘ, ʙʠʦ-

ʪʠʪʘ ʠ ʠʟʤʝʥʝʥʥʳʤ ʦʙʣʦʤʢʘʤʠ ʢʨʝʤʥʠʩʪʳʭ ʧʦʨʦʜ. ʀʟʨʝʜʢʘ ʦʢʨʫʛʣʳʝ ʢʨʝʤʥʠʩʪʳʝ ʩʪʷʞʝʥʠʷ. 

ɺʠʜʥʳ ʪʦʥʢʠʝ ʪʨʝʱʠʥʢʠ ʟʘʣʝʯʝʥʥʳʝ ʢʨʝʤʥʠʩʪʳʤ ʤʘʪʝʨʠʘʣʦʤ. ʇʦʨʦʜʘ ʩʦʜʝʨʞʠʪ ʤʥʦʛʦʯʠʩʣʝʥ-

ʥʳʡ ʪʦʥʢʠʡ ʫʛʣʝʬʠʮʠʨʦʚʘʥʥʥʳʡ ʨʘʩʪʠʪʝʣʴʥʳʡ ʜʝʡʪʨʠ, ʥʝʨʝʜʢʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʧʦ ʥʘʧʣʘ-

ʩʪʦʚʘʥʠʶ. 

ʂʘʢ ʧʦʢʘʟʘʣʠ ʣʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʣʠʥ, ʛʣʠʥʠʩʪʳʝ ʤʠʥʝʨʘʣʳ ʧʨʝʜʩʪʘʚʣʝʥʳ, ʚ 

ʦʩʥʦʚʥʦʤ, ʛʠʜʨʦʩʣʶʜʦʡ ʩ ʧʦʜʯʠʥʝʥʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʭʣʦʨʠʪʘ, ʚ ʚʠʜʝ ʧʨʠʤʝʩʝʡ ʧʨʠʩʫʪʩʪʚʫʶʪ 

ʩʤʝʰʘʥʦʩʣʦʡʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʛʠʜʨʦʩʣʶʜʠʩʪʦ-ʤʦʥʪʤʦʨʠʣʣʦʥʠʪʦʚʦʛʦ ʪʠʧʘ ʠ ʢʘʦʣʠʥʠʪ. ɻʠʜ-

ʨʦʩʣʶʜʘ ʜʠʜʦʜʝʢʘʵʜʨʠʯʝʩʢʦʛʦ ʪʠʧʘ ʩʦʜʝʨʞʠʪ ʚ ʩʚʦʝʡ ʨʝʰʝʪʢʝ ʜʦ 10% ʨʘʟʙʫʭʘʶʱʠʭ ʧʘʢʝʪʦʚ, 

ʭʣʦʨʠʪ ï ʤʘʛʥʝʟʠʘʣʴʥʦ-ʞʝʣʝʟʠʩʪʦʛʦ ʩʦʩʪʘʚʘ, ʭʣʦʨʠʪ ʠ ʛʠʜʨʦʩʣʶʜʘ ʚʳʩʦʢʦ ʜʠʩʧʝʨʩʥʳ. ɸʩʩʦʮʠ-

ʘʮʠʷ ʛʣʠʥʠʩʪʳʭ ʤʠʥʝʨʘʣʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʤʦʨʩʢʠʭ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʛʣʫʙʦʢʦʚʦʜʥʳʭ ʦʪʣʦʞʝ-

ʥʠʷʭ ʛʫʤʠʜʥʦʛʦ ʧʦʷʩʘ. ʅʘʢʦʧʣʝʥʠʝ ʧʨʝʦʙʣʘʜʘʶʱʝʛʦ ʛʣʠʥʠʩʪʦʛʦ ʤʘʪʝʨʠʘʣʘ ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʪʘ-

ʙʠʣʴʥʦʩʪʴ ʫʩʣʦʚʠʡ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʣʠʪʦʣʦʛʦ-ʬʘʮʠʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʤʘʡʢʦʧʩʢʦʡ ʩʚʠʪʳ 

ʧʨʠʚʦʜʠʪ ʢ ʚʳʚʦʜʫ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʦʣʠʛʦʮʝʥʘ ʢʨʫʧʥʦʡ ʧʣʘʪʬʦʨʤʝʥʥʦʡ ʨʝʢʠ ï 

ʧʘʣʝʦ-ɼʦʥʘ, ʚʧʘʜʘʶʱʝʡ ʚ ʤʘʡʢʦʧʩʢʦʝ ʤʦʨʝ ʚ ʨʘʡʦʥʝ ʉʝʚʝʨʥʦʛʦ ʂʘʩʧʠʷ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ 

ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʶ. ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʨʦʩʣʦʠ ʠ ʧʘʯʢʠ ʧʝʩʯʘʥʦ-ʘʣʝʚʨʦʣʠʪʦʚʳʭ ʧʦʨʦʜ ʧʨʝʜ-

ʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʪʣʦʞʝʥʠʷ ʢʦʥʫʩʘ ʚʳʥʦʩʘ, ʜʝʣʴʪʳ, ʪ.ʝ. ʪʝʨʨʠʛʝʥʥʳʡ ʤʘʪʝʨʠʘʣ ʧʦʩʪʘʚʣʷʣʩʷ ʥʝ-

ʨʘʚʥʦʤʝʨʥʦ, ʧʝʨʠʦʜʠʯʝʩʢʠ, ʧʫʣʴʩʘʮʠʦʥʥʦ. ʆʩʥʦʚʥʦʡ ʠʩʪʦʯʥʠʢ ʩʥʦʩʘ ʪʝʨʨʠʛʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ 

ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʦʣʠʛʦʮʝʥʘ ï ʨʘʡʦʥ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ. 
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ʆɹɺɸʃʓ ʀ ʆʇʆʃɿʅʀ ɺ ɻʆʈʅʓʍ ɼʆʃʀʅɸʍ 

ɺʘʩʴʢʦʚ1 ʀ.ʄ., ʖʩʫʧʦʚ2 ɸ.ʈ. 
1ʉʂ ɻʄʀ (ɻʊʋ), ʛ ɺʣʘʜʠʢʘʚʢʘʟ, 2ʀʥʩʪʠʪʫʪ ʛʝʦʣʦʛʠʠ ɼʅʎ ʈɸʅ 

ʇʨʠʚʝʜʝʥʳ ʢʨʫʧʥʝʡʰʠʝ ʦʧʦʣʟʥʠ ʠ ʦʙʚʘʣʳ ʤʠʨʘ, ʚ ʪʦʤ ʯʠʩʣʝ ɺʦʩʪʦʯʥʦʛʦ ʂʘʚʢʘʟʘ, ʠʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʠ 

ʢʠʥʝʤʘʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ɼʝʣʘʝʪʩʷ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʧʨʦʛʥʦʟʠʨʫʝʤʳʭ ʦʙʚʘʣʴʥʳʭ ʠ 

ʦʧʦʣʟʥʝʚʳʭ ʧʨʦʮʝʩʩʦʚ ʧʦ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʢʣʘʩʩʘʤ ʩ ʚʳʜʝʣʝʥʠʝʤ ʣʦʢʘʣʴʥʳʭ ʧʦʪʝʥʮʠʘʣʴʥʦ-ʦʧʘʩʥʳʭ ʦʙʲʝʢʪʦʚ ʧʦʟ-

ʚʦʣʠʪ ʦʧʨʝʜʝʣʠʪʴ ʥʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʳʝ ʧʨʝʚʝʥʪʠʚʥʳʝ ʤʝʪʦʜʳ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʠ ʟʘʱʠʪʳ ʥʘʩʝʣʝʥʠʷ ʠ ʪʝʨʨʠʪʦ-

ʨʠʠ ʦʪ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ ʧʨʠʨʦʜʥʦʛʦ ʭʘʨʘʢʪʝʨʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʧʦʣʟʝʥʴ, ʦʙʚʘʣ, ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʛʦʨʥʳʝ ʜʦʣʠʥʳ, ʧʨʦʯʥʦʩʪʴ ʛʦʨʥʳʭ ʧʦʨʦʜ, 

ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ.  

 

AVALANCHES AND LANDSLIDES IN MOUNTAIN VALLEYS 

Vaskov I.M., Yusupov A.R. 
1SK GMI (STU), Vladikavkaz, 2Institute of Geology DSC RAS 

Given the largest landslides and the landslides of the world, including the Eastern Caucasus, their energy and kin-

ematic characteristics. It is concluded that the differentiation of the predicted landslide and landslide processes on energy 

classes, highlighting local potential and dangerous objects will  allow you to determine the most efficient preventive meth-

ods of the prevention and protection of population and territories from emergency situations of natural character. 

Key words: landslide, landslide, catastrophic processes, mountain valleys, strength of rocks, the gravitational pro-

cesses. 

 

ɺʚʝʜʝʥʠʝ. ʉʨʝʜʠ ʚʩʝʛʦ ʤʥʦʛʦʦʙʨʘʟʠʷ ʥʘʙʣʶʜʸʥʥʳʭ, ʠʟʫʯʘʝʤʳʭ ʠ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʥʳʭ 

ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚʥʠʤʘʥʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʥʘ ʪʦʡ ʠʭ ʯʘʩʪʠ, ʢʦʪʦʨʘʷ 

ʦʪʥʦʩʠʪʩʷ ʢ ʨʘʟʨʷʜʫ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʭ. ʊʘʢʠʝ ʷʚʣʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʙʦʣʴʰʠʤʠ ʦʙʲʸʤʘʤʠ 

(> n.106-7 ʤ3) ʠ ʩʢʦʨʦʩʪʷʤʠ ʨʘʟʚʠʪʠʷ, ʜʘʣʴʥʦʩʪʴʶ ʚʳʙʨʦʩʘ ʠ ʧʣʦʱʘʜʷʤʠ ʟʦʥ ʧʦʨʘʞʝʥʠʷ; ʙʳʩʪ-

ʨʳʤʠ, ʧʨʘʢʪʠʯʝʩʢʠ ʤʛʥʦʚʝʥʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʠ ʣʘʥʜʰʘʬʪʘ. ʇʦ ʩʚʦ-

ʝʤʫ ʵʥʝʨʛʝʪʠʯʝʩʢʦʤʫ ʧʦʪʝʥʮʠʘʣʫ [1, 2] ʪʘʢʠʝ ʧʨʦʮʝʩʩʳ ʦʪʥʦʩʷʪʩʷ ʢ 1 ʢʣʘʩʩʫ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʭ 

ʦʙʚʘʣʦʚ, ʥʦ, ʧʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʪʘʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʥʘʟʳʚʘʶʪ ʦʧʦʣʟʥʷʤʠ ʠʣʠ ʦʧʦʣʟʥʷ-

ʤʠ-ʦʙʚʘʣʘʤʠ. ʇʦʵʪʦʤʫ, ʚʳʥʝʩʝʥʥʳʝ ʚ ʟʘʛʦʣʦʚʦʢ ʪʝʨʤʠʥʳ çʦʙʚʘʣè ʠ çʦʧʦʣʟʝʥʴè ʥʝʩʫʪ ʨʘʟʣʠʯ-

ʥʫ ʁʩʤʳʩʣʦʚʫʶ ʥʘʛʨʫʟʢʫ, ʢʘʢ ʚ ʨʫʩʩʢʦʤ ʷʟʳʢʝ, ʪʘʢ ʠ ʚ ʷʟʳʢʘʭ ʥʘʨʦʜʦʚ ʂʘʚʢʘʟʘ. ʕʪʦ: 1) ʦʙʚʘʣ - 

ʧʘʜʝʥʠʝ ʪʝʣʘ/ʪʝʣ ʧʨʘʢʪʠʯʝʩʢʠ ʙʝʟ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ (ʚʦʟʜʫʭʘ), ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ 

ʙʣʦʢʦʚ ʠ ʢʨʫʧʥʳʭ ʢʫʩʢʦʚ ʣʶʙʳʭ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʠ 2) ʦʧʦʣʟʝʥʴ - ʤʝʜʣʝʥʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ʚ ʮʝʣʦʤ 

ʝʜʠʥʦʛʦ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʪʝʣʘ ʧʦ ʥʝʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʧʨʝʦʜʦʣʝʥʠʝʤ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʪʨʝʥʠʷ 

ʩʢʦʣʴʞʝʥʠʷ.  

ɺ ʠʥʦʩʪʨʘʥʥʦʡ, ʚ ʦʩʥʦʚʥʦʤ ʘʥʛʣʦʷʟʳʯʥʦʡ, ʣʠʪʝʨʘʪʫʨʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠʤʝʥʷʝʪʩʷ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʪʝʨʤʠʥ çlandslideè, ʪ.ʝ. ʩʢʦʣʴʞʝʥʠʝ ʧʦ ʟʝʤʣʝ ʚ ʙʫʢʚʘʣʴʥʦʤ ʧʝʨʝʚʦʜʝ. Landslide 

- ʦʧʦʣʟʝʥʴ, ʦʙʚʘʣ (ʄʶʣʣʝʨ, 1969); ʦʙʚʘʣ, ʙʝʨʝʛʦʚʦʡ ʦʙʚʘʣ, ʦʧʦʣʟʝʥʴ (ʏʝʨʥʫʭʠʥ, 1934).  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʦʟʜʘʸʪʩʷ ʚʧʝʯʘʪʣʝʥʠʝ, ʯʪʦ ʤʝʭʘʥʠʯʝʩʢʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ʠʥʦʩʪʨʘʥʥʦʛʦ ʪʝʨ-

ʤʠʥʘ ʚ ʨʫʩʩʢʦʷʟʳʯʥʫʶ ʥʘʫʯʥʫʶ ʣʠʪʝʨʘʪʫʨʫ ʧʨʠʚʝʣʦ ʢ ʧʦʥʷʪʠʡʥʦʤʫ ʩʤʝʰʝʥʠʶ ʛʝʥʝʪʠʯʝʩʢʠ 

ʨʘʟʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʆʪʨʳʚʘ ʠ ʦʙʨʫʰʝʥʠʷ ʧʨʦʯʥʳʭ ʛʦʨʥʳʭ ʧʦʨʦʜ ʩ ʢʨʫʪʳʭ (ʙʦʣʝʝ 37ʦ) ʩʢʣʦʥʦʚ ʩ 

ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʘ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ - ʤʝʜʣʝʥʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ʤʘʩʩ ʛʦʨʥʳʭ ʧʦʨʦʜ ʚʥʠʟ ʧʦ ʧʦʣʦ-

ʛʠʤ, ʥʝ ʨʝʜʢʦ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤ, ʧʦʚʝʨʭʥʦʩʪʷʤ. ɺʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ ʥʝ ʥʘʭʦʜʷʪ ʩʚʦʝʛʦ ʦʪʨʘʞʝʥʠʷ 

ʙʳʩʪʨʳʝ ʧʝʨʝʤʝʱʝʥʠʷ ʙʦʣʴʰʠʭ ʤʘʩʩ ʛʦʨʥʳʭ ʧʦʨʦʜ ʧʦ ʧʦʣʦʛʠʤ ʩʤʝʩʪʠʪʝʣʷʤ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʨʘʩʩʪʦʷʥʠʷ; ʥʝ ʚʳʷʩʥʝʥ ʤʝʭʘʥʠʟʤ ʠʭ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʩʦʩʪʘʚʣʷʶʱʠʝ. ʇʨʠ ʢʣʘʩ-

ʩʠʬʠʢʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʜʚʠʞʝʥʠʷ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʤʘʩʩ ʛʦʨʥʳʭ ʧʦʨʦʜ ʩ ʧʦʣʦʛʠʤʠ ʩʤʝʩʪʠʪʝʣʷʤʠ 

ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʢʨʘʡʥʠʝ ʯʣʝʥʳ ʨʷʜʘ, ʵʪʦ çʢʣʘʩʩʠʯʝʩʢʠʝè ʦʧʦʣʟʥʠ ʠ ʦʧʦʣʟʥʠ-ʦʙʚʘʣʳ (ʧʦ ʩʦ-

ʜʝʨʞʘʥʠʶ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʝʨʤʠʥʫ landslide). ʅʝʢʦʪʦʨʳʝ ʫʩʨʝʜʥʸʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʫʧʦʤʷʥʫʪʳʭ 

ʧʨʦʮʝʩʩʦʚ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

 

 



ɺʘʩʴʢʦʚ ʀ.ʄ., ʖʩʫʧʦʚ ɸ.ʈ. 
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ʊʘʙʣʠʮʘ 1* 

ʋʩʨʝʜʥʸʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʦʧʦʣʟʥʝʡ ʠ ʦʧʦʣʟʥʝʡ-ʦʙʚʘʣʦʚ 

 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʧʨʦʮʝʩʩʘ 

 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʨʦʜ 
ʉʢʦʨʦʩʪʴ 

ʧʝʨʝʤʝʱʝʥʠʷ 
ʆʙʲʸʤ 

ʋʜʝʣʴʥʘʷ 

ʢʠʥʝʪʠʯʝʩʢʘʷ 

ʵʥʝʨʛʠʷ 

ʆʧʦʣʟʝʥʴ 

(landslide) 

ʈʳʭʣʳʝ ʦʪʣʦʞʝʥʠʷ ʚʩʝʭ ʪʠʧʦʚ ʚʳʚʝʪʨʠʚʘʥʠʷ. ɻʣʠʥʳ, 

ʩʫʛʣʠʥʢʠ ʩ ʦʙʣʦʤʢʘʤʠ ʠ ʙʣʦʢʘʤʠ ʢʦʤʧʝʪʝʥʪʥʳʭ ʧʦʨʦʜ 
ɼʦ ʧʝʨʚʳʭ 

ʤ/ʩʝʢ. 

ɼʦ 

nʭ106 

ʤ3 

nʭ10-4 ɼʞ/ʤ3 

ʆʧʦʣʟʝʥʴ-ʦʙ-

ʚʘʣ 

(landslide(?) 

ʇʨʦʯʥʳʝ çʢʦʨʝʥʥʳʝè ʧʦʨʦʜʳ ʜʦʯʝʪʚʝʨʪʠʯʥʦʛʦ ʢʦʤ-

ʧʣʝʢʩʘ.  

ɺ ʦʪʣʦʞʝʥʠʷʭ ʛʣʳʙʳ ʠ ʫʛʣʦʚʘʪʳʝ ʦʙʣʦʤʢʠ ʢʨʝʧʢʠʭ ʛʦʨ-

ʥʳʭ ʧʦʨʦʜ, ʥʝʨʝʜʢʦ çʙʝʰʝʥʘʷ ʤʫʢʘè 

nʭ102-3 ʤ/ʩʝʢ. 
nʭ106-

9 ʤ3 nʭ102-5 ɼʞ/ʤ3 

*ʊʘʙʣʠʮʘ 1 ʩʦʩʪʘʚʣʝʥʘ ʩ ʫʯʸʪʦʤ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 8.8.1 çʇʘʨʘʤʝʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʟʫʯʝʥʥʳʭ ʦʙ-

ʚʘʣʦʚè [2] 

 

ʆʮʝʥʢʘ ʧʨʠʚʝʜʸʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʦʩʦʙʝʥʥʦ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʢʘʟʳʚʘʝʪ, 

ʯʪʦ ʥʘʠʙʦʣʴʰʫʶ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚ ʛʦʨʥʳʭ ʜʦʣʠʥʘʭ ʧʨʝʜʩʪʘʚʣʷ-

ʶʪ ʦʧʦʣʟʥʠ-ʦʙʚʘʣʳ. ʊʘʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ [1, 2] ʦʪʥʦʩʷʪʩʷ ʢ 1 ʢʣʘʩʩʫ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʭ ʦʙʚʘʣʦʚ, 

ʧʦʜʛʨʫʧʧʘ çɹè - ʛʠʛʘʥʪʩʢʠʝ ʦʙʚʘʣʳ ʟʦʥʳ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨ. ʇʨʠ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʦʪʤʝʯʘʝʪʩʷ ʩʣʝʜʫʶʱʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʵʣʝʤʝʥʪʦʚ ʧʨʦʮʝʩʩʘ: - ʦʪʪʦʨʞʝʥʠʝ ʠ ʦʙʨʫʰʝʥʠʝ 

ʙʣʦʢʘ ʛʦʨʥʳʭ ʧʦʨʦʜ Ÿ ʟʦʥʘ ʪʨʘʥʟʠʪʘ ʙʣʦʢʘ ʥʘʜ ʧʦʚʝʨʭʥʦʩʪʴʶ ʨʝʣʴʝʬʘ Ÿ ʦʙʣʘʩʪʴ ʢʦʥʪʘʢʪʘ 

ʩʦ ʩʢʣʦʥʦʤ ʠʣʠ ʜʥʠʱʝʤ ʜʦʣʠʥʳ Ÿ ʜʨʦʙʣʝʥʠʝ ʦʙʚʘʣʴʥʦʛʦ ʪʝʣʘ ʠ ʦʙʨʘʟʦʚʘʥʠʝ ʢʦʨʨʝʣʷʪʠʚʥʳʭ 

ʢʦʣʣʶʚʠʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ, ʥʝ ʨʝʜʢʦ ʚ ʚʠʜʝ ʟʘʚʘʣʴʥʳʭ ʧʣʦʪʠʥ.  

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʦʚ ʨʘʩʩʤʦʪʨʠʤ ʦʧʠʩʘʥʠʷ ʥʝʢʦʪʦʨʳʭ ʦʧʦʣʟʥʝʡ-ʦʙʚʘʣʦʚ ʚʳʩʦʢʠʭ ɻ ʥʝʨʛʠʡ. 

ɻʠʛʘʥʪʩʢʠʝ ʚʦʣʥʳ ʃʠʪʫʠ. ɺ ʟʘʣʠʚʝ ʥʘ ʧʦʙʝʨʝʞʴʝ ʖʞʥʦʡ ɸʣʷʩʢʠ, ʛʜʝ 10 ʠʶʣʷ 1958 ʛ. 

ʧʨʦʠʟʦʰʣʠ ʫʜʠʚʠʪʝʣʴʥʳʝ ʩʦʙʳʪʠʷ [9]. ʃʠʪʫʷ ð ʫʟʢʠʡ ʦʢʝʘʥʩʢʠʡ ʟʘʣʠʚ, ʚʜʘʶʱʠʡʩʷ ʚ ʧʨʠ-

ʙʨʝʞʥʫʶ ʥʠʟʤʝʥʥʦʩʪʴ ʠ ʨʘʟʚʝʪʚʣʷʶʱʠʡʩʷ ʚ ʭʨ. ʌʵʨʫʵʪʝʨ ʥʘ ʜʚʘ ʟʘʣʠʚʘ ʤʝʥʴʰʠʭ ʨʘʟʤʝʨʦʚ ð 

ʂʨʠʣʣʦʥ ʠ ɼʞʠʣʙʝʨʪ. ɼʣʠʥʘ ʦʩʥʦʚʥʦʡ ʯʘʩʪʠ ʟʘʣʠʚʘ ʃʠʪʫʷ ð 11 ʢʤ, ʰʠʨʠʥʘ ð ʜʦ 3,2 ʢʤ, ʤʘʢ-

ʩʠʤʘʣʴʥʘʷ ʛʣʫʙʠʥʘ ð 219,6 ʤ. ʌʠʦʨʜʦʚʘʷ ð ʚʥʫʪʨʝʥʥʷʷ ð ʯʘʩʪʴ ʟʘʣʠʚʘ ʦʢʨʫʞʝʥʘ ʦʙʨʳʚʠ-

ʩʪʳʤʠ ʫʪʝʩʘʤʠ ʚʳʩʦʪʦʡ ʦʪ 660 ʜʦ 1020 ʤ ʚ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ ʠ ʜʦ 1800 ʤ ʚ ʭʨ. ʌʵʨʫʵʪʝʨ. ɺ ʟʘ-

ʣʠʚ ʩʧʫʩʢʘʶʪʩʷ ʣʝʜʥʠʢʠ ʃʠʪʫʷ ʠ ʉʝʚʝʨʥʳʡ ʂʨʠʣʣʦʥ, ʢʘʞʜʳʡ ʜʣʠʥʦʡ ʧʦ 19 ʢʤ ʠ ʰʠʨʠʥʦʡ ʜʦ 

1,6 ʢʤ. 

ʉʧʫʩʪʷ 2,5 ʤʠʥʫʪʳ ʧʦʩʣʝ ʛʣʘʚʥʦʛʦ ʫʜʘʨʘ ʟʝʤʣʝʪʨʷʩʝʥʠʷ 10 ʠʶʣʷ 1958 ʛ. ʦʪ ʩʝʚʝʨʦ-

ʚʦʩʪʦʯʥʦʡ ʩʢʘʣʴʥʦʡ ʩʪʝʥʳ, ʚʦʟʚʳʰʘʶʱʝʡʩʷ ʥʘʜ ʟʘʣʠʚʦʤ ɼʞʠʣʙʝʨʪ, ʦʪʜʝʣʠʣʩʷ ʛʨʦʤʘʜʥʳʡ ʙʣʦʢ 

ʛʨʘʥʠʪʥʳʭ ʠ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʧʦʨʦʜ ʦʙʲʝʤʦʤ ʜʦ 36,5 ʤʣʥ. ʤ3. ɺ ʢʣʫʙʘʭ ʙʝʣʦʡ ʧʳʣʠ, ʩʦʧʨʦʚʦʞʜʘ-

ʝʤʳʡ ʣʘʚʠʥʘʤʠ ʩʥʝʛʘ ʠ ʣʴʜʘ, ʵʪʦʪ ʛʠʛʘʥʪʩʢʠʡ ʩʢʘʣʴʥʳʡ ʦʙʚʘʣ ʦʙʨʫʰʠʣʩʷ ʥʘ ʣʝʜʥʠʢ ʃʠʪʫʷ, ʩʨʝ-

ʟʘʣ ʝʛʦ ʬʨʦʥʪʘʣʴʥʫʶ ʯʘʩʪʴ ʠ ʩ çʫʞʘʩʘʶʱʠʤ ʰʫʤʦʤè, ʧʦ ʩʣʦʚʘʤ ʦʯʝʚʠʜʮʝʚ, ʫʜʘʨʠʣʩʷ ʦ ʧʦʚʝʨʭ-

ʥʦʩʪʴ ʟʘʣʠʚʘ ɼʞʠʣʙʝʨʪ. ɺʦʟʥʠʢʣʘ ʦʛʨʦʤʥʘʷ, ʥʝʙʳʚʘʣʘʷ ʧʦ ʨʘʟʤʝʨʘʤ ʚʦʣʥʘ ð ʚʳʧʣʝʩʢ ʚʳʩʦʪʦʡ 

530 ʤ. ʆʥʘ ʧʨʦʤʯʘʣʘʩʴ ʚʜʦʣʴ ʚʩʝʛʦ ʟʘʣʠʚʘ ʃʠʪʫʷ ʢ ʊʠʭʦʤʫ ʦʢʝʘʥʫ ʩʦ ʩʢʦʨʦʩʪʴʶ ʜʦ 208 ʢʤ/ʯ (58 

ʤ/ʩ). ʇʦ ʩʦʦʙʱʝʥʠʷʤ ʩʚʠʜʝʪʝʣʝʡ, ʚʦʣʥʘ ʧʝʨʝʭʣʝʩʪʥʫʣʘ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʟʘʣʠʚʘ ʯʝʨʝʟ ʛʦʨʥʳʡ 

ʦʪʨʦʛ ʚʳʩʦʪʦʡ 207 ʤ ʠ ʩ ʙʦʣʴʰʦʡ ʩʠʣʦʡ ʦʙʨʫʰʠʣʘʩʴ ʥʘ ʶʞʥʳʡ ʙʝʨʝʛ, ʧʨʦʠʟʚʝʜʷ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʦʧʫʩʪʦʰʝʥʠʷ. ʈʘʟʨʫʰʝʥʠʷ ʥʘ ʩʝʚʝʨʥʦʤ ʙʝʨʝʛʫ ʧʨʦʠʟʦʰʣʠ ʥʘ ʤʘʢʩʠʤʘʣʴʥʦʡ ʚʳʩʦʪʝ 524,6 ʤ ʠ ʥʘ 

ʶʞʥʦʤ ð ʦʢʦʣʦ 207,4 ʤ. ʇʦʯʚʝʥʥʳʡ ʩʣʦʡ ʪʦʣʱʠʥʦʡ ʥʝ ʤʝʥʝʝ 30 ʩʤ ʚʤʝʩʪʝ ʩ ʨʘʩʪʫʱʠʤ ʣʝʩʦʤ 

ʙʳʣ ʩʤʳʪ ʥʘ ʧʣʦʱʘʜʠ ʙʦʣʝʝ 7 ʢʤ2. ɼʝʨʝʚʴʷ ʜʠʘʤʝʪʨʦʤ ʩʚʳʰʝ 1,2 ʤ ʙʳʣʠ ʚʳʨʚʘʥʳ ʩ ʢʦʨʥʷʤʠ 

ʠʣʠ ʩʣʦʤʘʥʳ ʫ ʩʘʤʦʛʦ ʦʩʥʦʚʘʥʠʷ. ʅʘ ʦʩʢʘʣʴʧʠʨʦʚʘʥʥʳʭ ʙʝʨʝʛʘʭ ʦʙʥʘʞʠʣʠʩʴ ʩʢʘʣʴʥʳʝ ʧʦʨʦʜʳ, 

ʦʪʧʦʣʠʨʦʚʘʥʥʳʝ ʜʦ ʙʣʝʩʢʘ. ʏʝʨʝʟ ʦʩʪʨʦʚ ʉʝʥʦʪʘʬ ʚʦʣʥʘ ʧʨʦʨʝʟʘʣʘ ʫʟʢʠʡ ʢʘʥʘʣ, ʘ ʚ ʨʳʭʣʳʭ 

ʛʣʠʥʠʩʪʳʭ ʠ ʧʝʩʯʘʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʦʙʨʘʟʦʚʘʣʘ ʫʩʪʫʧʳ ʚʳʩʦʪʦʡ ʜʦ 7,5 ʤ. 

ʆʧʦʣʟʝʥʴ ʚ ʢʘʥʴʦʥʝ ɻʨʦ-ɺʝʥʪʨ. 23 ʠʶʥʷ 1925 ʛ. ʥʘ ʶʛʦ-ʟʘʧʘʜʝ ʘʤʝʨʠʢʘʥʩʢʦʛʦ ʰʪʘʪʘ 

ɺʘʡʦʤʠʥʛ ʚ ʜʦʣʠʥʝ ʨ. ɻʨʦ-ɺʝʥʪʨ, ʧʨʦʨʝʟʘʶʱʝʡ ʉʢʘʣʠʩʪʳʝ ʛʦʨʳ, ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʦʜʠʥ ʠʟ ʢʨʫʧ-

ʥʝʡʰʠʭ ʦʧʦʣʟʥʝʡ ɸʤʝʨʠʢʠ [9]. çʈʝʢʘ ɻʨʦ-ɺʝʥʪʨ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʧʨʠʪʦʢʦʤ ʨ. ʉʥʝʡʢ ʠ ʚʧʘʜʘʝʪ 

ʚ ʥʝʝ ʥʠʞʝ ʧʦ ʪʝʯʝʥʠʶ ʚ 32 ʢʤ ʦʪ ʦʟ. ɼʞʝʢʩʦʥ. ɿʜʝʩʴ, ʚ 64 ʢʤ ʦʪ ʶʞʥʦʡ ʛʨʘʥʠʮʳ ʁʝʣʣʦʫʩʪʦʥ-

ʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ, ʠ ʧʨʦʠʟʦʰʣʠ ʩʦʙʳʪʠʷ, ʦ ʢʦʪʦʨʳʭ ʧʦʡʜʝʪ ʨʝʯʴ. ʉ ʶʞʥʦʛʦ ʙʦʨʪʘ ʢʘ-
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ʥʴʦʥʘ ɻʨʦ-ɺʝʥʪʨ, ʩʦ ʩʢʣʦʥʘ ʆʚʝʯʴʝʡ ʛʦʨʳ, ʩʦʨʚʘʣʦʩʴ 45 ʤʣʥ. ʤ3 ʩʢʘʣʴʥʳʭ ʧʦʨʦʜ. ʆʪʨʳʚ ʧʨʦ-

ʠʟʦʰʝʣ ʥʘ ʚʳʩʦʪʝ 2700 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ, ʚ ʤʝʩʪʝ, ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʥʘ 660 ʤ ʚʳʰʝ ʫʨʝʟʘ ʨʝʢʠ. 

ʉʦʨʚʘʚʰʠʩʴ ʩ ʪʘʢʦʡ ʚʳʩʦʪʳ, ʢʣʠʥʦʚʠʜʥʳʡ ʙʣʦʢ ʧʝʩʯʘʥʠʢʦʚ ʩ ʛʫʩʪʳʤ ʩʦʩʥʦʚʳʤ ʣʝʩʦʤ ʥʘ 

ʙʦʣʴʰʦʡ ʩʢʦʨʦʩʪʠ ʟʘʩʢʦʣʴʟʠʣ ʚʥʠʟ ʧʦ ʩʢʣʦʥʫ. ʇʨʦʡʜʷ ʧʫʪʴ ʚ 2,5 ʢʤ, ʦʧʦʣʟʝʥʴ ʨʫʭʥʫʣ ʚ ʜʦʣʠʥʫ 

ɻʨʦ-ɺʝʥʪʨ ʠ, ʧʝʨʝʛʦʨʦʜʠʚ ʝʝ, ʩʦʟʜʘʣ ʝʩʪʝʩʪʚʝʥʥʫʶ ʧʣʦʪʠʥʫ ʜʣʠʥʦʡ 2,4 ʢʤ, ʰʠʨʠʥʦʡ ʧʦ ʦʩʥʦʚʘ-

ʥʠ ʁʜʦ 800 ʤ ʠ ʚʳʩʦʪʦʡ ʜʦ 75 ʤ. (130 ʤʣʥ. ʤ3, ʀ.ɺ.). ʆʯʝʚʠʜʮʳ ʨʘʩʩʢʘʟʳʚʘʶʪ, ʯʪʦ ʦʪʦʨʚʘʚʰʘʷ-

ʩ ̫ʯʘʩʪʴ ʩʢʣʦʥʘ ʆʚʝʯʴʝʡ ʛʦʨʳ ʩʤʝʱʘʣʘʩʴ ʮʝʣʠʢʦʤ, ʥʝ ʜʨʦʙʷʩʴ. ʂʘʢ ʝʜʠʥʘʷ çʚʦʣʥʘè, ʢʘʤʝʥʥʳʡ 

ʚʘʣ ʥʘʢʘʪʠʣʩʷ ʥʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʡ ʩʝʚʝʨʥʳʡ ʙʦʨʪ ʢʘʥʴʦʥʘ ɻʨʦ-ɺʝʥʪʨ, ʚʟʤʝʪʥʫʚʰʠʩʴ ʥʘ ʚʳʩʦ-

ʪʫ ʜʦ 105 ʤ. ʋʜʘʨʠʚʰʠʩʴ ʦ ʢʨʘʩʥʳʝ ʫʪʝʩʳ ʩʝʚʝʨʥʦʛʦ ʙʝʨʝʛʘ ʨʝʢʠ, ʢʘʤʝʥʥʳʡ ʚʘʣ ʯʘʩʪʠʯʥʦ ʦʪ-

ʩʢʦʯʠʣ ʥʘʟʘʜ, ʥʝ ʠʟʤʝʥʠʚ ʚʦʣʥʦʦʙʨʘʟʥʦʡ ʬʦʨʤʳ ʜʚʠʞʝʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʢʦʨʦʩʪʴ ʩʤʝʱʝʥʠʷ 

ʦʧʦʣʟʥʷ ʥʘ ʨʘʟʥʳʭ ʫʯʘʩʪʢʘʭ ʝʛʦ ʧʫʪʠ ʤʦʛʣʘ ʠʟʤʝʥʷʪʴʩʷ ʦʪ 30 ʜʦ 100 ʢʤ/ʯ.  

ɻʝʦʣʦʛʠʯʝʩʢʘʷ ʠ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʚ ʨʘʡʦʥʝ ʦʧʦʣʟʥʷ ɻʨʦ-ɺʝʥʪʨ ʩʨʘʚʥʠ-

ʪʝʣʴʥʦ ʧʨʦʩʪʘ. ʉʢʣʦʥ ʆʚʝʯʴʝʡ ʛʦʨʳ ʩʣʦʞʝʥ ʠʟʚʝʩʪʥʷʢʘʤʠ, ʥʘ ʢʦʪʦʨʳʭ ʟʘʣʝʛʘʶʪ ʧʝʩʯʘʥʠʢʠ, 

ʧʦʜʩʪʠʣʘʝʤʳʝ ʧʣʘʩʪʠʯʥʳʤʠ ʛʣʠʥʘʤʠ. ʇʣʘʩʪʳ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʧʦʨʦʜ ʥʘʢʣʦʥʝʥʳ ʚ ʩʪʦʨʦʥʫ ʨʝʢʠ 

ʧʦʜ ʫʛʣʦʤ 15-21Á. ʊʘʢʦʡ ʞʝ ʫʛʦʣ ʥʘʢʣʦʥʘ ʠʤʝʝʪ ʠ ʧʦʚʝʨʭʥʦʩʪʴ ʩʢʣʦʥʘ. ʃʠʰʴ ʚ ʨʘʡʦʥʝ ʪʳʣʦʚʦʡ 

ʩʪʝʥʢʠ ʦʪʨʳʚʘ ʦʧʦʣʟʥʷ ʥʘʢʣʦʥ ʵʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦ 30-45Áè  

ʂʨʫʧʥʝʡʰʠʡ ʚ ɽʚʨʦʧʝ ʦʧʦʣʟʝʥʴ-ʦʙʚʘʣ ʦʧʠʩʘʥ ɺ.ʉ. ʍʨʦʤʦʚʩʢʠʭ [9] ʚ ʐʚʝʡʮʘʨʠʠ. çɿʜʝʩʴ, 

ʚ ʢʘʥʪʦʥʝ ɻʨʘʫʙʶʥʜʝʥ, ʦʢʦʣʦ 100 ʪʳʩ. ʣʝʪ ʥʘʟʘʜ ʥʘ ʩʢʣʦʥʘʭ ɻʣʘʨʥʩʢʠʭ ɸʣʴʧ ʧʨʦʠʟʦʰʣʦ ʩʦʙʳ-

ʪʠʝ, ʩʚʠʜʝʪʝʣʷʤʠ ʢʦʪʦʨʦʛʦ ʤʦʛʣʠ ʙʳʪʴ ʣʶʜʠ ʜʨʝʚʥʝʢʘʤʝʥʥʦʛʦ ʚʝʢʘ, ʞʠʚʰʠʝ ʚ ʜʦʣʠʥʝ ʈʝʡʥʘ. 

çʆʧʦʣʟʝʥʴè ʌʣʠʤʟ ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʥʘ ʩʨʘʚʥʠʪʝʣʴʥʦ ʧʦʣʦʛʦʤ ʩʢʣʦʥʝ ʚ ʪʦʣʱʝ ʤʝʨʛʝʣʠʩʪʳʭ ʠʟ-

ʚʝʩʪʥʷʢʦʚ ʶʨʩʢʦʛʦ ʚʦʟʨʘʩʪʘ. ʇʣʦʩʢʦʩʪʴ ʩʢʦʣʴʞʝʥʠʷ ʦʧʦʣʟʥʷ ʩʦʚʧʘʜʘʣʘ ʩ ʧʦʚʝʨʭʥʦʩʪʴʶ ʥʘʧʣʘ-

ʩʪʦʚʘʥʠʷ ʚ ʪʦʣʱʝ ʠ ʙʳʣʘ ʥʘʢʣʦʥʝʥʘ ʢ ʈʝʡʥʫ ʧʦʜ ʫʛʣʦʤ ʚʩʝʛʦ 7ð12Á. ɻʠʛʘʥʪʩʢʠʡ ʙʣʦʢ ʠʟʚʝʩʪ-

ʥʷʢʦʚ ʦʙʲʝʤʦʤ ʜʦ 12 ʢʤ3 ʦʪʦʨʚʘʣʩʷ ʦʪ ʛʦʨʥʦʡ ʛʨʷʜʳ ʠ ʩ ʚʳʩʦʪʳ 2400-2600 ʤ ʩʦʩʢʦʣʴʟʥʫʣ ʚ ʜʦ-

ʣʠʥʫ ʈʝʡʥʘ. ʉʪʝʥʢʘ ʦʪʨʳʚʘ ð ʌʣʠʤʟʝʨʰʪʝʡʥ ð ʚʳʩʦʪʦʡ 1000 ʤ ʜʦ ʩʠʭ ʧʦʨ ʦʪʯʝʪʣʠʚʦ ʚʳʨʘ-

ʞʝʥʘ ʚ ʨʝʣʴʝʬʝ. ʆʧʦʣʟʝʥʴ ʧʦʢʨʳʣ ʧʣʦʱʘʜʴ 49 ʢʤ2, ʠ ʩʤʝʩʪʠʣʩʷ ʧʦ ʚʝʨʪʠʢʘʣʠ ʥʝ ʤʝʥʝʝ ʯʝʤ ʥʘ 2 

ʢʤ. ɼʚʠʞʫʱʘʷʩʷ ʤʘʩʩʘ ʠʤʝʣʘ ʙʦʣʴʰʫʶ ʩʢʦʨʦʩʪʴ ʧʝʨʝʤʝʱʝʥʠʷ. ɿʘʚʘʣʠʚ ʜʦʣʠʥʫ ʈʝʡʥʘ ʥʘ ʨʘʩ-

ʩʪʦʷʥʠʝ 15 ʢʤ, ʦʥʘ ʧʦʜʥʷʣʘʩʴ ʥʘ ʝʝ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʡ ʩʢʣʦʥ ʥʘ ʚʳʩʦʪʫ ʜʦ 150 ʤ. ɺʚʝʨʭ ʧʦ ʪʝ-

ʯʝʥʠʶ ʈʝʡʥʘ ʦʙʨʘʟʦʚʘʣʦʩʴ ʧʦʜʧʨʫʜʥʦʝ ʦʟʝʨʦ. ɺ ʥʝʤ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʪʳʩʷʯʝʣʝʪʠʡ ʦʪʣʘʛʘʣʠʩʴ 

ʦʩʘʜʢʠ, ʢʦʪʦʨʳʝ ʩʝʛʦʜʥʷ ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʥʘ ʤʥʦʛʠʝ ʢʠʣʦʤʝʪʨʳ. ʇʦʩʪʝʧʝʥʥʦ ʨʝʢʘ ʨʘʟʤʳʣʘ 

ʦʧʦʣʟʥʝʚʫʶ ʧʣʦʪʠʥʫ, ʫʛʣʫʙʠʚ ʩʚʦʝ ʨʫʩʣʦ ʧʦʯʪʠ ʥʘ 400 ʤè 

ɺ ʧʨʠʚʝʜʸʥʥʦʤ ʩʣʫʯʘʝ ʧʨʠ ʘʥʘʣʠʟʝ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ (ʨʠʩ. 1), ʦʙʨʘʱʘʝʪ ʥʘ ʩʝʙʷ 

ʚʥʠʤʘʥʠʝ ʦʪʩʫʪʩʪʚʠʝ ʢʘʢʠʭ ʣʠʙʦ ʩʣʝʜʦʚ ʧʝʨʝʤʝʱʝʥʠʷ ʛʠʛʘʥʪʩʢʦʡ ʤʘʩʩʳ ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜ ʚ 

ʟʦʥʝ ʪʨʘʥʟʠʪʘ, ʠʤʝʶʱʝʡ ʚʝʩʴʤʘ ʤʘʣʳʡ ʥʘʢʣʦʥ ʠ ʧʨʦʪʷʞʸʥʥʦʩʪʴ ʦʪ 1,5 ʜʦ 2,5 ʢʤ.  

ʅʘ ʩʥʠʤʢʘʭ ʪʘʢʞʝ ʚʠʜʥʦ, ʯʪʦ ʢʘʨʙʦʥʘʪʥʳʝ ʧʦʨʦʜʳ ʶʞʥʦʛʦ ʢʨʳʣʘ ʘʥʪʠʢʣʠʥʘʣʴʥʦʡ 

ʩʢʣʘʜʢʠ çʙʨʦʥʠʨʫʶʪè ʩʢʣʦʥ ʠ ʠʤʝʶʪ ʫʛʦʣ ʧʘʜʝʥʠʷ ʥʝʩʢʦʣʴʢʦ ʤʝʥʴʰʠʡ, ʯʝʤ ʫ ʩʢʣʦʥʘ. 

ʅʘ ɺʦʩʪʦʯʥʦʤ ʂʘʚʢʘʟʝ ʜʨʝʚʥʠʝ ʠ ʩʦʚʨʝʤʝʥʥʳʝ ʦʧʦʣʟʥʠ ʠ ʦʙʚʘʣʳ ʨʘʟʚʠʪʳ ʚʦ ʤʥʦʛʠʭ 

ʨʘʡʦʥʘʭ ɻʦʨʥʦʛʦ ɼʘʛʝʩʪʘʥʘ, ʧʨʠʯʝʤ ʤʝʩʪʘʤʠ ʦʥʠ ʟʘʥʠʤʘʶʪ ʧʣʦʱʘʜʠ, ʧʨʝʚʳʰʘʶʱʠʝ 10-15 ʢʤ2. 

ʅʘ ʶʞʥʦʤ ʩʢʣʦʥʝ ʛʦʨʳ ɻʝʪʠʥʢʠʣʴ (ʖʞʥʳʡ ɼʘʛʝʩʪʘʥ) ʜʨʝʚʥʠʤ ʦʧʦʣʟʥʝʤ ʙʳʣʘ ʧʝʨʝʢʨʳʪʘ ʜʦ-

ʣʠʥʘ ʨʝʢʠ ʉʘʤʫʨʘ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʧʝʨʝʤʳʯʢʠ ʚʳʩʦʪʦʡ ʙʦʣʝʝ 100 ʤ, ʩʦʭʨʘʥʠʚʰʝʡʩʷ ʠ ʧʦʩʣʝ 

ʧʨʦʨʳʚʘ ʝʝ ʨʝʢʦʡ. ʆʩʪʘʥʝʮ ʵʪʦʡ ʧʝʨʝʤʳʯʢʠ ʩʦʩʪʦʠʪ ʠʟ ʦʧʦʣʟʥʝʚʦʡ ʙʨʝʢʯʠʠ ʠʟʚʝʩʪʥʷʢʦʚ. ʇʣʦ-

ʱʘʜʴ, ʧʝʨʝʢʨʳʪʘʷ ʦʧʦʣʟʥʝʤ, ʟʘʥʠʤʘʝʪ ʥʘ ʧʨʘʚʦʤ ʩʢʣʦʥʝ ʨʝʢʠ ʦʢʦʣʦ 10 ʢʤ2, ʥʘ ʢʦʪʦʨʦʡ ʨʘʩʧʦ-

ʣʦʞʝʥʦ ʩ. ʄʠʩʢʠʥʜʞʘ [3, 4, 6, 7]. 

ʋʢʘʟʳʚʘʝʪʩʷ ʪʘʢʞʝ ʥʘ ʜʨʝʚʥʠʡ ʦʧʦʣʟʝʥʴ ʚ ʠʟʚʝʩʪʥʷʢʘʭ ʩʝʚʝʨʥʝʝ ʩ. ɻʘʧʰʠʤʘ, ʚ ɸʢʫʰʠʥ-

ʩʢʦʤ ʨʘʡʦʥʝ, ʟʘʥʠʤʘʶʱʠʡ ʧʣʦʱʘʜʴ ʚ ʥʝʩʢʦʣʴʢʦ ʢʤ2, ʤʦʱʥʦʩʪʴ ʦʧʦʣʟʰʝʡ ʤʘʩʩʳ ʩʦʩʪʘʚʣʷʝʪ 30-

100 ʤ. ʕʪʦʪ ʦʧʦʣʟʝʥʴ, ʧʝʨʝʢʨʳʚ ʨ. ɸʢʫʰʠʥʢʫ, ʦʙʨʘʟʦʚʘʣ ʧʣʦʪʠʥʥʦʝ ʦʟʝʨʦ, ʚʧʦʩʣʝʜʩʪʚʠʠ ʧʨʝ-

ʚʨʘʪʠʚʰʝʝʩʷ ʚ ʟʘʙʦʣʦʯʝʥʥʫʶ ʧʦʣʷʥʫ. ʅʘ ʚʘʣʫ ʦʧʦʣʟʥʝʚʦʡ ʙʨʝʢʯʠʠ ʨʘʩʧʦʣʦʞʝʥʦ ʩ. ʄʝʛʚʝ. 



ɺʘʩʴʢʦʚ ʀ.ʄ., ʖʩʫʧʦʚ ɸ.ʈ. 
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ʈʠʩ. 1. ʕʣʝʤʝʥʪʳ ʜʨʝʚʥʝʛʦ ʦʧʦʣʟʥʷ-ʦʙʚʘʣʘ ʌʣʠʤʩ, ʜʝʰʠʬʨʠʨʫʝʤʳʝ ʥʘ ʢʦʩʤʦʩʥʠʤʢʝ ʦʪ 1 ʠʶʥʷ 

2009 ʛ. ɼʝʰʠʬʨʠʨʦʚʘʥʠʝ ʠʩʧʦʣʥʝʥʦ ʥʘ ʦʩʥʦʚʝ ʦʧʠʩʘʥʠʷ ɺ.ʉ. ʍʨʦʤʦʚʩʢʠʭ [9] ʠ ɸ. ʇʦʰʠʥʛʝʨʘ [10]. ʅʘ 

ʩʥʠʤʢʝ ʚʳʜʝʣʷʶʪʩʷ ʙʝʣʳʝ ʦʩʳʧʠ ʚ ʟʦʥʝ ʘʢʢʫʤʫʣʷʮʠʠ ʦʙʚʘʣʴʥʳʭ ʤʘʩʩ ʠ ʦʙʨʳʚʳ ʠʟʚʝʩʪʥʷʢʦʚ ʧʦ ʢʦʥʪʫʨʫ 

ʦʪʨʳʚʘ ʦʙʚʘʣʘ 

 

ʅʘ ʶʞʥʦʤ ʩʢʣʦʥʝ ʛ. ʊʫʨʯʠʜʘʛ, ʩʣʦʞʝʥʥʦʡ ʠʟʚʝʩʪʥʷʢʘʤʠ, ʪʘʢʞʝ ʠʟʚʝʩʪʝʥ ʢʨʫʧʥʳʡ ʦʙʚʘʣ-

ʦʧʦʣʟʝʥʴ ʜʣʠʥʦʡ 1,5 ʢʤ, ʰʠʨʠʥʦʡ 300ð800 ʤ ʠ ʦʨʠʝʥʪʠʨʦʚʦʯʥʳʤ ʚʝʩʦʤ 300 ʤʣʥ. ʪ. 

ɹʦʣʴʰʠʝ ʧʦʢʨʦʚʳ ʠʟʚʝʩʪʥʷʢʦʚʳʭ ʙʨʝʢʯʠʡ, ʩʧʦʣʟʰʠʭ (ʚʳʜʝʣʝʥʦ ʀ.ɺ.) ʧʦ ʩʢʣʦʥʫ, ʤʦʞʥʦ 

ʥʘʙʣʶʜʘʪʴ ʚ ʨʘʡʦʥʝ ʩ. ʂʘʜʠ-ʄʘʭʠ, ʤʝʞʜʫ ʩʩ. ʎʫʜʘʭʘʨ ʠ ʂʫʜʘʣʠ, ʥʘ ʩʝʚʝʨʥʳʭ ʩʢʣʦʥʘʭ ʛ. ɸʨʘʢ-

ʄʝʵʨ, ʚ ʨʘʡʦʥʝ ʩʩ. ɸʰʠʣʴʪʘ, ʄʫʨʘʜ-ɻʘʙʫʨʭʠ, ʤʝʞʜʫ ʨʝʢʘʤʠ ʂʘʨʘ-ʎʦʡʩʫ ʠ ɸʚʘʨʩʢʦʛʦ ʂʦʡʩʫ, ʚ 

ʨʘʡʦʥʝ ʩ. ɻʫʥʠʙ ʠ ʜʨʫʛʠʭ ʤʝʩʪʘʭ ɻʦʨʥʦʛʦ ɼʘʛʝʩʪʘʥʘ. 

ɿʘʩʣʫʞʠʚʘʝʪ ʦʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ ʛʨʘʥʜʠʦʟʥʳʡ ʜʨʝʚʥʠʡ ʦʧʦʣʟʝʥʴ ʧʘ ʧʨʘʚʦʙʝʨʝʞʥʦʤ 

ʩʢʣʦʥʝ ʨ. ʂʦʢʤʘʯʘʡ ʚ ʎʝʥʪʨʘʣʴʥʦʤ ɼʘʛʝʩʪʘʥʝ, ʢʦʪʦʨʳʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʘʟʚʘʥʠʝʤ ʩʝʣʝʥʠʷ, 

ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʥʘ ʪʝʨʨʘʩʝ ʜʦʣʠʥʳ, ʤʦʞʝʪ ʙʳʪʴ ʥʘʟʚʘʥ ɺʠʭʣʠʥʩʢʥʤ (ʨʠʩ. 2). 

ɻʝʦʣʦʛʦ-ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠ ̫ʵʪʦʛʦ ʦʧʦʣʟʥʷ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ. 

ʋ ʩ. ʂʫʨʦʣ, ʥʘ ʧʨʘʚʦʤ ʩʢʣʦʥʝ ʜʦʣʠʥʳ, ʚʦʟʚʳʰʘʝʪʩʷ ʤʦʱʥʘʷ ʪʦʣʱʘ ʠʟʚʝʩʪʥʷʢʦʚ ʥʠʞʥʝʛʦ ʤʝʣʘ ʠ 

ʚʝʨʭʥʝʡ ʶʨʳ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʩʪʨʦʝʥʠʠ ʛ. ʂʠʤʠʟʳ. ʇʦʩʣʝʜʥʷʷ, ʟʘʥʠʤʘʷ ʧʦʣʦʞʝʥʠʝ ʛʠʧʩʦʤʝʪ-

ʨʠʯʝʩʢʠ ʚʳʰʝ, ʚʳʜʝʣʷʝʪʩʷ ʢʘʢ ʦʩʪʨʦʚʦʢ ʩʨʝʜʠ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʭ ʧʦʨʦʜ ʩʨʝʜʥʝʡ ʶʨʳ. ɸʙʩʦ-

ʣʶʪʥʘʷ ʚʳʩʦʪʘ ʧʣʘʪʦ ʠʟʚʝʩʪʥʷʢʦʚ 2500ð3200 ʤ, ʘ ʦʪʤʝʪʢʘ ʨʫʩʣʘ ʨ. ʂʦʢʤʘʯʘʡ 1600ð1700 ʤ. 

ʆʙ ʦʛʨʦʤʥʳʭ ʤʘʩʰʪʘʙʘʭ ʦʧʦʣʟʥʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʧʫʪʴ, ʧʨʦʡʜʝʥʥʳʡ ʠʤ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 6 ʢʤ 

(ʨʠʩ. 2).  

ʌʨʦʥʪ çʦʧʦʣʟʥʷè ʧʝʨʝʛʦʨʦʜʠʣ ʜʦʣʠʥʫ ʨ. ʂʦʢʤʘʯʘʡ ʧʝʨʝʤʳʯʢʦʡ ʚʳʩʦʪʦʡ 300ð320 ʤ, 

ʟʘʧʦʣʥʠʣ ʜʦʣʠʥʫ ʦʧʦʣʟʥʝʚʦʡ ʤʘʩʩʦʡ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 6 ʢʤ ʠ ʦʙʨʘʟʦʚʘʣ ʧʣʦʪʠʥʥʦʝ ʦʟʝʨʦ, ʧʨʦʪʷ-

ʞʝʥʥʦʩʪʴʶ 9 ʢʤ ʩ ʧʣʦʱʘʜʴʶ ʟʝʨʢʘʣʘ ʙʦʣʝʝ 12 ʢʤ2. ʇʣʦʱʘʜʴ, ʟʘʥʷʪʘʷ ʩʘʤʠʤ ʦʧʦʣʟʥʝʤ, ʩʦʩʪʘʚ-

ʣʷʣʘ ʙʦʣʝʝ 10 ʢʤ2. ʋʮʝʣʝʚʰʘʷ ʧʦʩʣʝ ʨʘʟʤʳʚʘ ʨʝʢʦʡ, ʯʘʩʪʴ ʧʝʨʝʤʳʯʢʠ ʟʘʥʠʤʘʝʪ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ 7,1 ʢʤ2.  
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ʥʠʞʥʠʡ ʢʦʥʪʘʢʪ

ʢʘʨʙʦʥʘʪʥʳʭ ʦʪʣʦʞʝʥʠʡ

ʦʙʱʠʡ ʥʘʢʣʦʥ ʧʦʚʝʨʭʥʦʩʪʠ

ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜ

ʚʳʩʦʪʥʳʝ 
ʦʪʤʝʪʢʠ

 
ʈʠʩ. 2. ʕʣʝʤʝʥʪʳ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʢʦʩʤʠʯʝʩʢʦʛʦ ʩʥʠʤʢʘ ʠʥʪʝʨʥʝʪ ʨʝʩʫʨʩʘ Google earth ʨʘʡʦʥʘ 

çʦʧʦʣʟʥʷè ɺʠʭʣʠ.  

 

ɼʚʠʞʝʥʠʝ ʵʪʦʛʦ ʦʧʦʣʟʥʷ ʧʨʦʠʟʦʰʣʦ ʩ ʪʘʢʦʡ ʩʠʣʦʡ ʠ ʩʪʨʝʤʠʪʝʣʴʥʦʩʪʴʶ, ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʫʜʘʨʘ ʦʧʦʣʟʥʝʚʦʛʦ ʤʘʩʩʠʚʘ ʧʦ ʣʝʚʦʙʝʨʝʞʥʦʤʫ ʩʢʣʦʥʫ ʨ. ʂʦʢʤʘʯʘʡ ʠ ʦʪʜʘʯʠ ʦʙʨʘʪʥʦ, ʦʙʨʘʟʦ-

ʚʘʣʩʷ ʚʳʩʦʢʠʡ ʙʨʝʢʯʠʝʚʳʡ ʙʘʨʴʝʨ ʧʦʣʫʮʥʨʢʦʦʙʨʘʟʧʦʡ ʬʦʨʤʳ. ɺ ʛʣʫʙʦʢʦʡ ʚʧʘʜʠʥʝ, ʚʥʫʪʨʠ 

ʵʪʦʛʦ ʮʠʨʢʘ, ʦʙʨʘʟʦʚʘʣʦʩʴ ʜʨʫʛʦʝ ʪʝʨʨʘʩʦʚʦʝ ʦʟʝʨʦ, ʨʘʟʦʙʱʝʥʥʦʝ ʩ ʧʣʦʪʠʥʥʳʤ ʦʟʝʨʦʤ ʚʘʣʦʤ, 

ʩʣʦʞʝʥʥʳʤ ʦʧʦʣʟʥʝʚʦʡ ʙʨʝʢʯʠʝʡ. ʇʦʩʣʝ ʟʘʧʦʣʥʝʥʠʷ ʵʪʦʛʦ ʦʟʝʨʘ ʠ ʟʘʥʦʩʘ ʦʙʣʦʤʦʯʥʳʤ ʤʘʪʝʨʠ-

ʘʣʦʤ, ʚʳʥʝʩʝʥʥʳʤ ʙʦʢʦʚʳʤʠ ʧʨʠʪʦʢʘʤʠ, ʦʙʨʘʟʦʚʘʣʘʩʴ ʘʢʢʫʤʫʣʷʪʠʚʥʘʷ ʨʘʚʥʠʥʘ ʧʣʦʱʘʜʴʶ 

ʦʢʦʣʦ 3 ʢʤ2. ʉʛʣʘʞʝʥʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʵʪʦʡ ʨʘʚʥʠʥʳ ʩʦʭʨʘʥʠʣʘʩʴ; ʪʝʧʝʨʴ ʦʥʘ ʨʘʟʜʝʣʝʥʘ ʥʘ ʪʨʠ 

ʯʘʩʪʠ ʛʣʫʙʦʢʠʤʠ ʦʚʨʘʛʘʤʠ.  

ɺ ʥʘʯʘʣʝ ʥʦʷʙʨʷ (4-5) 2013ʛ. ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʦʧʦʣʟʝʥʴ ʐʫʢʪʳ, ʧʝʨʝʛʦʨʦʜʠʚʰʠʡ ʘʚʪʦʜʦ-

ʨʦʛʫ ɻʘʧʰʠʤʘ-ʎʫʜʘʭʘʨ (ʚ 2 ʢʤ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʝʝ ʩʝʣ. ʐʫʢʪʳ) [3]. ʆʧʦʣʟʝʥʴ ʨʘʟʚʠʣʩʷ ʚ ʠʟʚʝʩʪ-

ʥʷʢʘʭ ʚʝʨʭʥʝʛʦ ʤʝʣʘ ʠ ʧʨʦʜʫʢʪʘʭ ʠʭ ʨʘʟʨʫʰʝʥʠʷ, ʥʘ ʶʞʥʦʤ ʢʨʳʣʝ ɸʢʫʰʠʥʩʢʦʡ ʩʠʥʢʣʠʥʘʣʠ. 

ɹʨʦʚʢʘ ʦʧʦʣʟʥʝʚʦʛʦ ʮʠʨʢʘ ʚʜʦʣʴ ʵʩʢʘʨʧʘ ʥʘ ʚʳʩʦʪʘʭ ʙʦʣʝʝ 2000ʤ, ʥʠʞʥʷʷ ʯʘʩʪʴ ʦʧʦʣʟʥʷ ʧʦ-

ʨʷʜʢʘ 1600ʤ. ʐʠʨʠʥʘ ʜʦ 500ʤ, ʤʦʱʥʦʩʪʴ ʦʧʦʣʟʥʝʚʳʭ ʤʘʩʩ - ʧʝʨʚʳʝ ʜʝʩʷʪʢʠ ʤʝʪʨʦʚ. ʆʙʲʝʤ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʜʦ 5 ʤʣʥ ʤ3. ʂʘʢʠʭ-ʣʠʙʦ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ ʚ ʧʝʨʠʦʜ 

ʦʧʦʣʟʥʷ ʥʝ ʦʪʤʝʯʝʥʦ 

ɺʘʡʦʥʪʩʢʘʷ ʢʘʪʘʩʪʨʦʬʘ ʚ ʧʨʦʚʠʥʮʠʠ ɺʝʥʝʮʠʷ ʥʘ ʩʝʚʝʨʝ ʀʪʘʣʠʠ ʧʨʦʠʟʦʰʣʘ ʚ ʦʢʪʷʙʨʝ 

1963 ʛ. ɽʝ ʧʨʠʯʠʥʳ ʠ ʧʦʩʣʝʜʩʪʚʠʷ ʠʟʫʯʝʥʳ ʠʪʘʣʴʷʥʩʢʠʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʃ. ʄʶʣʣʝʨʦʤ, ʃ. 

ɹʨʦʡʣʠ ʠ ʩʦʚʝʪʩʢʠʤ ʫʯʝʥʳʤ ʀ. ʄ. ɹʫʘʯʠʜʟʝ, ʦʙʦʙʱʝʥʳ ɺ.ʉ. ʍʨʦʤʦʚʩʢʠʭ [9] ɹʦʣʴʰʦʝ ʢʦʣʠʯʝ-

ʩʪʚʦ ʤʘʪʝʨʠʘʣʦʚ ʦ ʜʘʥʥʦʤ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʦʤ ʩʦʙʳʪʠʠ ʨʘʟʤʝʱʝʥʦ ʚ ʠʥʪʝʨʥʝʪʝ. ʅʝʦʙʭʦʜʠʤʦ ʦʪ-

ʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʠʟʫʯʝʥʠʠ ʤʘʪʝʨʠʘʣʦʚ ʧʦ ʵʪʦʤʫ ʩʦʙʳʪʠʶ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʝ ʨʘʩ-

ʭʦʞʜʝʥʠʷ ʠ ʥʝ ʩʦʚʧʘʜʝʥʠʷ ʚ ʧʨʠʚʦʜʠʤʳʭ ʘʚʪʦʨʘʤʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʧʨʦʮʝʩʩʘ 

ʠ ʩʦʩʪʘʚʣʷʶʱʠʭ ʝʛʦ ʵʣʝʤʝʥʪʦʚ. 

ɺ 1960 ʛ. ʥʘ ʶʞʥʦʤ ʩʢʣʦʥʝ ɸʣʴʧ, ʚ ʫʟʢʦʤ ʫʱʝʣʴʝ ʨ. ɺʘʡʦʥʪ ʛʣʫʙʠʥʦʡ ʜʦ 250 ʤ, ʙʳʣʘ ʧʦ-

ʩʪʨʦʝʥʘ ʘʨʦʯʥʘʷ ʙʝʪʦʥʥʘʷ ʧʣʦʪʠʥʘ [9]. ɺʳʩʦʪʘ ʝʝ ʜʦʩʪʠʛʘʣʘ 265,5 ʤ, ʪʦʣʱʠʥʘ ð 3,40 ʤ (ʚ ʚʝʨʭ-

ʥʝʡ ʯʘʩʪʠ) ʠ 22,7 ʤ (ʚ ʥʠʞʥʝʡ), ʜʣʠʥʘ ʛʨʝʙʥʷ ð 100,5 ʤ. ɺ ʭʦʜʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʙʳʣʦ ʚʳʥʫʪʦ 385 

ʪʳʩ. ʤ3 ʛʨʫʥʪʘ ʠ ʚ ʪʝʣʦ ʧʣʦʪʠʥʳ ʫʣʦʞʝʥʦ 360 ʪʳʩ. ʤ3 ʙʝʪʦʥʘ. ɿʘ ʪʨʠ ʛʦʜʘ ʩ ʤʦʤʝʥʪʘ ʟʘʚʝʨʰʝʥʠʷ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʛʠʜʨʦʫʟʣʘ ʧʦʜʧʨʫʞʝʥʥʘʷ ʨʝʢʘ ʩʦʟʜʘʣʘ ɺʘʡʦʥʪʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ. 

9 ʦʢʪʷʙʨʷ 1963 ʛ. ʚ 22 ʯʘʩʘ 38 ʤʠʥʫʪ ʩ ʣʝʚʦʛʦ ʙʦʨʪʘ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʩ ʚʳʩʦʪʳ ʜʦ 1200 ʤ 

ʥʘʜ ʜʥʦʤ ʜʦʣʠʥʳ ʦʙʨʫʰʠʣʩʷ ʛʨʦʤʘʜʥʳʡ ʦʧʦʣʟʝʥʴ-ʦʙʚʘʣ ʦʙʲʝʤʦʤ ʜʦ 360 ʤʣʥ. ʤ3 ʩʢʘʣʴʥʳʭ ʧʦ-



ɺʘʩʴʢʦʚ ʀ.ʄ., ʖʩʫʧʦʚ ɸ.ʈ. 

ʆɹɺɸʃʓ ʀ ʆʇʆʃɿʅʀ ɺ ɻʆʈʅʓʍ ɼʆʃʀʅɸʍ 

39 

ʨʦʜ. (ʋʢʘʟʘʥʥʘʷ ʚʳʩʦʪʘ ʦʙʨʫʰʝʥʠʷ ʛʨʦʤʘʜʥʦʛʦ ʦʧʦʣʟʥʷ-ʦʙʚʘʣʘ 1200 ʤ ʚʳʟʳʚʘʝʪ ʩʦʤʥʝʥʠʷ, 

ʪ.ʢ. ʚʳʩʦʪʘ ʚʝʨʰʠʥʳ ʊʦʢ ʥʘ ʣʝʚʦʤ ʙʦʨʪʫ ʜʦʣʠʥʳ ʩʦʩʪʘʚʣʷʝʪ 1318 ʤ ʥ.ʫ.ʤ., ʜʥʠʱʘ ʜʦʣʠʥʳ - 

320 ʤ ʥ.ʫ.ʤ. ʦʪʤʝʪʢʘ ʚʝʨʭʥʝʡ ʢʨʦʤʢʠ ʦʪʨʳʚʘ ʦʧʦʣʟʥʷ ʩʦʩʪʘʚʣʷʝʪ 373 ʤ ʥ.ʫ.ʤ. (ʨʠʩ. 3). ʉ ʙʳʩʪ-

ʨʦʪʦʡ ʢʫʨʴʝʨʩʢʦʛʦ ʧʦʝʟʜʘ, ʟʘ ʥʝʩʢʦʣʴʢʦ ʩʝʢʫʥʜ, ʦʧʦʣʟʝʥʴ ʧʝʨʝʣʝʪʝʣ ʯʝʨʝʟ ʫʱʝʣʴʝ ɺʘʡʦʥʪ, ʥʝ 

ʢʦʩʥʫʚʰʠʩʴ ʝʛʦ ʜʥʘ (ʚʳʜʝʣʝʥʦ ʀ.ɺ), ʠ ʧʦʜʥʷʣʩʷ ʥʘ ʧʨʘʚʳʡ ʙʝʨʝʛ ʥʘ ʚʳʩʦʪʫ ʜʦ 140 ʤ. ʆʧʦʣʟʝʥʴ 

ʚʳʟʚʘʣ ʛʠʛʘʥʪʩʢʠʡ ʚʳʧʣʝʩʢ ʠ ʧʦʯʪʠ ʧʦʣʥʦʩʪʴʶ ʚʳʪʝʩʥʠʣ ʚʦʜʫ ʠʟ ʚʦʜʦʭʨʘʥʠʣʠʱʘ. 114 ʤʣʥ. ʤ3 

ʚʦʜʳ ʚʟʤʝʪʥʫʣʠʩʴ ʥʘʜ ʛʨʝʙʥʝʤ ʧʣʦʪʠʥʳ ʯʫʜʦʚʠʱʥʦʡ ʚʦʣʥʦʡ ʚʳʩʦʪʦʡ 246 ʤ. 

 

ʧʣʦʪʠʥʘ çɺʘʡʦʥʪè

ʚʝʨʭʥʷʷ ʛʨʘʥʠʮʘ
çʦʧʦʣʟʥʝʚʦʛʦè ʪʝʣʘ

 
ʈʠʩ. 3. ʉʦʚʨʝʤʝʥʥʳʡ ʚʠʜ ʥʘ ʨ. ɺʘʡʦʥʪ, ʧʣʦʪʠʥʫ ʠ ʦʧʦʣʟʝʥʴ-ʦʙʚʘʣ ʧʦ ʣʝʚʦʤʫ ʙʦʨʪʫ ʜʦʣʠʥʳ. 

Google earth 2017. 

ʊʘʙʣʠʮʘ 2 

ʇʘʨʘʤʝʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʧʦʣʟʥʷ-ʦʙʚʘʣʘ ɺʘʡʦʥʪ 

ʧʦ ʦʧʫʙʣʠʢʦʚʘʥʥʳʤ ʤʘʪʝʨʠʘʣʘʤ 

 

 ̄

ʧ.ʧ 

 

ʇʘʨʘʤʝʪʨʳ, ʝʜ. ʠʟʤʝʨʝʥʠʷ 

ʀʩʪʦʯʥʠʢ ʠʥʬʦʨʤʘʮʠʠ 

ɺ.ʉ. ʍʨʦʤʦʚʩʢʠʭ [9] 
ʀʥʪʝʨʥʝʪ ʨʝʩʫʨʩ, ɸ. 

ʇʦʧʦʚ [8] 

1 ʆʙʲʸʤ çʦʧʦʣʟʥʷè, ʤʣʥ ʤ3 360 260 

2 ʉʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʤʘʩʩ, ʤ/ʩʝʢ çʧʨʦʣʝʪʝʣè ʜʦʣʠʥʫ, å 100 30,5 

3 ɺʳʩʦʪʘ ʟʘʧʦʣʥʝʥʠʷ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʤ 170 170 

4 ʆʙʲʸʤ ʚʦʜʳ, ʚʳʪʝʩʥʝʥʥʦʡ ʠʟ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʤʣʥ 

ʤ3 

114 50 

5 ɺʳʩʦʪʘ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʦʡ ʚʦʣʥʳ ʥʘʜ ʛʨʝʙʥʝʤ ʧʣʦ-

ʪʠʥʳ, ʤ 

246 å 250 

6 ʋʛʦʣ ʥʘʢʣʦʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʩʤʝʩʪʠʪʝʣʷ, ʛʨʘʜ. ʛʦʨʠʟʦʥʪʘʣʴʥʦ å 3 

   ʨʘʩʯʝʪʥʳʝ 

7 ʇʝʨʝʤʝʱʝʥʠʝ ʮʝʥʪʨʘ ʤʘʩʩ çʦʧʦʣʟʥʷè  

ʛʦʨʠʟʦʥʪʘʣʴʥʦʝ, ʤ: 

ʚʝʨʪʠʢʘʣʴʥʦʝ, ʤ: 

ʧʨʠ ʫʢʣʦʥʝ (ʫʛʣʝ ʥʘʢʣʦʥʘ ʛʨʘʜ): 

  

å 1000 

å 50 

0,05-0,09 (3-5)  

 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʧʨʠʚʝʜʸʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 2, ʘ ʪʘʢʞʝ ʧʦʣʫ-

ʯʝʥʥʳʭ ʧʨʠ ʘʥʘʣʠʟʝ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ ʀʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʘ Google earth ʚʦʟʤʦʞʥʦ ʧʨʦʠʟʚʝʩʪʠ 

ʨʘʩʯʸʪ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʥʝʢʦʪʦʨʳʭ ʵʣʝʤʝʥʪʦʚ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ 

ʦʧʦʣʟʥʷ-ʦʙʚʘʣʘ ɺʘʡʦʥʪ. 
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ʇʨʠ ʦʙʲʸʤʝ çʦʧʦʣʟʥʝʚʦʛʦè ʪʝʣʘ 360 ʤʣʥ ʤ3, ʤʘʩʩʝ (ʧʨʠ ɟ = 2,5) - 900 ʤʣʥ ʪ ʢʠʥʝʪʠʯʝʩʢʘʷ 

ʵʥʝʨʛʠʷ (ɽʢ) ʩʦʩʪʘʚʠʪ: 

ɽʢ = (m . v2):2 = (0,9 . 109 ʭ 1 . 104 ):2 = 4,5 . 1013ɼʞ: (1) 

ʛʜʝ: m - ʜʚʠʞʫʱʘʷʩʘ ʤʘʩʩʘ çʦʧʦʣʟʥʝʚʦʛʦè ʪʝʣʘ; v - ʩʢʦʨʦʩʪʴ ʝʛʦ ʜʚʠʞʝʥʠʷ. 

 ʕʥʝʨʛʠʷ, ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʦʡ ʚʦʣʥʳ ʧʝʨʝʣʠʚʘ (ɽʚ), ʤʦʞʝʪ 

ʙʳʪʴ ʨʘʩʩʯʠʪʘʥʘ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ɽʚ = m . g . h = 114 ʤʣʥ ʪ . 9,8 ʤ/ʩʝʢ2 . 115ʤ = 1,28 . 1011ɼʞ, (2) 

ʛʜʝ: m - ʤʘʩʩʘ ʚʦʣʥʳ; g - ʫʩʢʦʨʝʥʠʝ ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ; h - ʚʳʩʦʪʘ ʧʦʜʲʸʤʘ ʮʝʥʪʨʘ ʤʘʩ-

ʩ rʚʦʣʥʳ (1/3 ʚʳʩʦʪʳ ʚʦʣʥʳ ʥʘʜ ʜʥʦʤ ʜʦʣʠʥʳ). 

ɻʨʘʚʠʪʘʮʠʦʥʥʘʷ ʵʥʝʨʛʠʷ (ʧʦʪʝʥʮʠʘʣʴʥʘʷ), ʚʳʜʝʣʠʚʰʘʷʩʷ ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ ʚʳʩʦʪʳ ʮʝʥ-

ʪʨʘ ʤʘʩʩ çʦʧʦʣʟʥʷè (h) ʥʘ 50 ʤ. 

v = s . sinŬ (g : 2h)0.5 (3) 

ʛʜʝ: v - ʩʢʦʨʦʩʪʴ ʧʝʨʝʤʝʱʝʥʠʷ ʮʝʥʪʨʘ ʤʘʩʩ; Ŭ - ʫʛʦʣ ʥʘʢʣʦʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʩʤʝʱʝʥʠʷ (5ʦ); 

g - ʫʩʢʦʨʝʥʠʝ ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ (9,8 ʤ/ʩʝʢ2): h - ʚʳʩʦʪʘ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ ʮʝʥʪʨʘ 

ʤʘʩʩ (50 ʤ). 

ʇʦʜʩʪʘʚʠʚ ʟʥʘʯʝʥʠʷ, ʧʦʣʫʯʘʝʤ ʩʢʦʨʦʩʪʴ ʧʝʨʝʤʝʱʝʥʠʷ çʦʧʦʣʟʥʷè (v) = 23,27 ʤ/ʩʝʢ. 

ʂʠʥʝʪʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ (ɽʢ), ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʩʦʩʪʘʚʠʪ: 

ɽʢ = (mv2) : 2 = (0,9.109 ʭ 0,7.102) : 2 = 3, 0.1010ɼʞ (4), 

ʯʪʦ ʙʦʣʝʝ ʯʝʤ ʚ 4 ʨʘʟʘ ʤʝʥʴʰʝ ʵʥʝʨʛʠʠ ʚʦʟʙʫʞʜʸʥʥʦʡ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʦʡ ʚʦʣʥʳ (2) ʠ ʥʘ 

ʪʨʠ ʧʦʨʷʜʢʘ ʤʝʥʴʰʝ ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ çʦʧʦʣʟʥʷè, ʨʘʩʩʯʠʪʘʥʥʦʡ ʧʦ ʥʘʙʣʶʜʝʥʥʳʤ ʧʘʨʘ-

ʤʝʪʨʘʤ (1). 

ʆʙʲʷʩʥʝʥʠʝ ʚʳʷʚʣʝʥʥʦʡ çʥʝʜʦʩʪʘʯʠè, ʚʦʟʤʦʞʥʦ, ʢʨʦʝʪʩʷ ʚ ʦʩʦʙʝʥʥʦʩʪʷʭ ʛʝʦʣʦʛʠʯʝʩʢʦ-

ʛʦ ʩʪʨʦʝʥʠʷ ʠ ʧʦʟʜʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʪʝʢʪʦʥʠʯʝʩʢʠʭ (ʚ ʪ.ʯ. ʠ ʵʢʟʦʪʝʢʪʦʥʠʯʝʩʢʠʭ) ʧʨʦʮʝʩʩʦʚ ʚ 

ʨʘʡʦʥʝ. 

ʅʘ ʩʭʝʤʘʪʠʯʝʩʢʦʤ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʨʘʟʨʝʟʝ (ʨʠʩ. 4) ʧʦʢʘʟʘʥʳ ʨʘʟʨʳʚʳ (3) ʥʘ ʥʠʞʥʝʡ ʧʦ-

ʣʦʛʦʡ ʯʘʩʪʠ ʣʝʚʦʛʦ ʙʦʨʪʘ ʜʦʣʠʥʳ ɺʘʡʦʥʪ, ʥʦ ʦʥʠ ʥʝ ʜʦʭʦʜʷʪ ʩʣʦʷ (2) - ʤʘʩʩʠʚʥʳʭ ʦʦʣʠʪʦʚʳʭ 

ʠʟʚʝʩʪʥʷʢʦʚ. 

 

 
1 ð ʧʘʯʢʘ ʤʝʨʛʝʣʝʡ ʠ ʤʝʨʛʝʣʠʩʪʳʭ ʠʟʚʝʩʪʥʷʢʦʚ, ʩʧʦʣʟʰʠʭ ʚ ʜʦʣʠʥʫ (ʩʪʨʝʣʢʘðʥʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ 

ʦʧʦʣʟʥʷ ɺʘʡʦʥʪ); 2 ð ʤʘʩʩʠʚʥʳʡ ʦʦʣʠʪʦʚʳʡ ʠʟʚʝʩʪʥʷʢ; 3 ð ʨʘʟʨʳʚʳ; 4 ð ʧʦʚʝʨʭʥʦʩʪʴ ʦʧʦʣʟʘʥʠʷ; 5 ð ʫʱʝʣʴʝ ʨ. 

ɺʘʡʦʥʪ.  

ʈʠʩ. 4. ɻʝʦʣʦʛʠʯʝʩʢʠʡ ʨʘʟʨʝʟ ʣʝʚʦʛʦ ʙʝʨʝʛʘ ʜʦʣʠʥʳ ʨ. ɺʘʡʦʥʪ (ʧʦ ʃ. ʄʶʣʣʝʨʫ ʠ ʃ. ɹʨʦʡʣʠ, 1967, 

ʫʧʨʦʱʝʥʦ) [9]. 

 

ɼʘʞʝ ʧʨʠ ʤʘʣʳʭ ʫʛʣʘʭ ʥʘʢʣʦʥʘ ʩʣʦʸʚ ʛʦʨʥʳʭ ʧʦʨʦʜ ʦʩʥʦʚʘʥʠʷ ʚ ʜʦʣʠʥʫ ʚʦʟʥʠʢʘʶʪ ʜʣʠ-

ʪʝʣʴʥʦ ʜʝʡʩʪʚʫʶʱʠʝ ʥʘʧʨʷʞʝʥʠʷ ʨʘʩʪʷʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʨʠ ʨʘʟʨʳʚʝ ʧʨʦʯʥʳʭ ʧʣʘʩʪʦʚ ʪʨʘʥʩ-

ʬʦʨʤʠʨʫʶʪʩʷ ʚ ʵʥʝʨʛʠʶ ʩʝʡʩʤʠʯʝʩʢʦʛʦ (ʛʦʨʥʦʛʦ) ʫʜʘʨʘ. 



ɺʘʩʴʢʦʚ ʀ.ʄ., ʖʩʫʧʦʚ ɸ.ʈ. 
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ʇʦʩʪʝʧʝʥʥʳʝ ʨʘʟʨʫʰʝʥʠʷ ʚʝʨʭʥʠʭ, ʤʝʥʝʝ ʢʨʝʧʢʠʭ ʩʣʦʸʚ ʠ ʧʣʘʩʪʦʚ ʛʦʨʥʳʭ ʧʦʨʦʜ ʧʨʠʚʦ-

ʜʠʪ ʢ ʩʤʝʱʝʥʠʶ ʬʨʦʥʪʘʣʴʥʳʭ ʯʘʩʪʝʡ ʠ ʦʙʨʘʟʦʚʘʥʠʶ ʚʦʨʦʥʦʢ ʧʨʦʚʘʣʘ ʚ ʧʝʨʝʢʨʳʚʘʶʱʠʭ ʨʳʭ-

ʣʳʭ ʦʪʣʦʞʝʥʠʷʭ (ʨʠʩ. 5) 

 
ʈʠʩ. 5. ɺʦʨʦʥʢʠ ʧʨʦʚʘʣʘ, ʦʙʨʘʟʦʚʘʚʰʠʝʩʷ ʧʨʠ ʩʜʚʠʞʝʥʠʠ ʩʣʦʷ (1), ʩʤ. ʨʠʩ. 4, [8] 

 

ɼʝʰʠʬʨʠʨʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʛʨʝʙʥʝʚʘʷ ʯʘʩʪʴ 

ʣʝʚʦʛʦ ʙʦʨʪʘ ʜʦʣʠʥʳ ʨ. ɺʘʡʦʥʪ ʧʨʝʜʩʪʘʚʣʝʥʘ ʵʣʝʤʝʥʪʦʤ ʧʨʷʤʦʛʦ ʨʝʣʴʝʬʘ - ʘʥʪʠʢʣʠʥʘʣʴʥʦʡ 

ʩʢʣʘʜʢʦʡ, ʫ ʢʦʪʦʨʦʡ ʫʛʦʣ ʧʘʜʝʥʠʷ ʧʦʨʦʜ ʚ ʶʞʥʦʤ ʢʨʳʣʝ (15-20ʦ) ʧʦʣʦʞʝ, ʯʝʤ ʢʨʫʪʠʟʥʘ ʩʢʣʦʥʘ 

(25-30ʦ) ʣʝʚʦʛʦ ʙʦʨʪʘ ʜʦʣʠʥʳ (ʨʠʩ. 6).  

 

15-20

ʩʙʨʦʩʳ

 
ʈʠʩ. 6. ɻʨʝʙʝʥʴ ʣʝʚʦʛʦ ʙʦʨʪʘ ʜʦʣʠʥʳ ʨ. ɺʘʡʦʥʪ ʠ ʩʣʘʛʘʶʱʘʷ ʝʛʦ ʘʥʪʠʢʣʠʥʘʣʴʥʘʷ ʩʢʣʘʜʢʘ, ʶʞʥʦʝ 

ʢʨʳʣʦ ʢʦʪʦʨʦʡ ʦʩʣʦʞʥʝʥʦ ʩʙʨʦʩʘʤʠ ʠ ʦʧʦʣʟʥʷʤʠ-ʦʙʚʘʣʘʤʠ ʚ ʦʩʥʦʚʘʥʠʠ ʩʢʣʦʥʘ.  



ʊʈʋɼʓ ʀʅʉʊʀʊʋʊɸ ɻɽʆʃʆɻʀʀ ɼɸɻɽʉʊɸʅʉʂʆɻʆ ʅɸʋʏʅʆɻʆ ʎɽʅʊʈɸ ʈɸʅ ˉ 1(68), 2017 
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ɸʥʘʣʠʟ ʧʨʠʤʝʨʦʚ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʭ ʦʧʦʣʟʥʝʡ-ʦʙʚʘʣʦʚ, ʢʘʢ ʧʨʠʚʝʜʸʥʥʳʭ ʚ ʥʘʩʪʦʷʱʝʡ 

ʨʘʙʦʪʝ ʪʘʢ ʦʧʠʩʘʥʥʳʭ ʚ ʨʷʜʝ ʜʨʫʛʠʭ ʧʫʙʣʠʢʘʮʠʡ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘʣʠʯʠʝ ʥʘʧʣʘʩʪʦʚʘʥʠʷ ʩʦ-

ʛʣʘʩʥʦʛʦ ʩ ʧʦʣʦʞʝʥʠʝʤ ʩʢʣʦʥʘ ʠʣʠ ʧʦʜʦʙʥʳʭ ʥʘʧʣʘʩʪʦʚʘʥʠʶ ʧʦʣʦʛʠʭ ʪʨʝʱʠʥ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ 

ʠʟ ʭʘʨʘʢʪʝʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʨʫʧʥʳʭ ʠ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʭ ʦʙʚʘʣʦʚ ʩ ʧʦʣʦʛʠʤ ʩʤʝʩʪʠʪʝʣʝʤ. 

 

ɺʳʚʦʜʳ: 

ʂʘʪʘʩʪʨʦʬʠʯʝʩʢʠʝ ʦʧʦʣʟʥʠ-ʦʙʚʘʣʳ ʧʦ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʦʪʥʦʩʷʪʩʷ ʢ 1-

ʤʫ ʢʣʘʩʩʫ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʭ ʦʙʚʘʣʦʚ ʧʦʜʛʨʫʧʧʝ ɹ - ʛʠʛʘʥʪʩʢʠʝ ʦʙʚʘʣʳ ʟʦʥʳ ʧʦʣʦʞʠʪʝʣʴʥʳʭ 

ʪʝʤʧʝʨʘʪʫʨ ʠ ʨʘʟʚʠʚʘʶʪʩʷ ʚ ʦʙʣʘʩʪʷʭ ʥʦʚʝʡʰʝʛʦ ʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʨʦʛʝʥʝʟʘ. 

ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʭ ʦʧʦʣʟʥʝʡ-ʦʙʚʘʣʦʚ ʚʦʟʤʦʞʥʦ ʧʨʦʠʟʚʦʜʠʪʴ ʥʘ ʦʩʥʦʚʝ 

ʧʨʝʜʣʦʞʝʥʥʳʭ ʨʘʥʝʝ [1, 2] ʬʘʢʪʦʨʦʚ, ʢʨʠʪʝʨʠʝʚ ʠ ʧʨʠʟʥʘʢʦʚ ʦʙʚʘʣʴʥʳʭ ʢʘʪʘʩʪʨʦʬ.  

ʅʘʠʙʦʣʝʝ ʯʘʩʪʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʨʘʟʚʠʪʠʷ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʭ ʦʧʦʣʟʥʝʡ-ʦʙʚʘʣʦʚ ʷʚʣʷʝʪʩʷ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʣʦʪʠʥ ʚ ʛʦʨʥʳʭ ʜʦʣʠʥʘʭ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʢʦʪʦʨʳʭ ʥʘʭʦʜʠʪʩʷ ʚ 

ʧʨʷʤʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʦʯʥʦʩʪʠ ʛʦʨʥʳʭ ʧʦʨʦʜ ʠ ʚʳʜʝʣʠʚʰʝʡʩʷ ʚ ʧʨʦʮʝʩʩʝ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ. 

ʆʙʨʫʰʝʥʠʝ ʦʧʦʣʟʥʝʡ-ʦʙʚʘʣʦʚ ʚ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʣʠ ʝʩʪʝʩʪʚʝʥʥʳʡ ʚʦʜʦʸʤ ʚʳʟʳʚʘʝʪ ʨʘʟ-

ʨʫʰʠʪʝʣʴʥʳʝ ʫʜʘʨʥʳʝ ʚʦʣʥʳ. ɺʳʩʦʪʘ ʚʦʣʥ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʷʤʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʢʦʨʦʩʪʠ ʠ 

ʦʙʲʝʤʘ ʜʚʠʞʫʱʠʭʩʷ ʦʙʚʘʣʴʥʳʭ ʤʘʩʩ. 

ɺʦʩʪʦʯʥʳʡ ʩʝʛʤʝʥʪ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʶʱʝʡʩʷ ʩʦʚʨʝ-

ʤʝʥʥʦʡ ʜʠʩʛʘʨʤʦʥʠʯʥʦʡ ʩʢʣʘʜʯʘʪʦʩʪʴʶ, ʥʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʡ ʚ ʧʨʝʜʝʣʘʭ ʀʟʚʝʩʪʥʷʢʦʚʦʛʦ ɼʘ-

ʛʝʩʪʘʥʘ [5], ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʰʠʨʦʢʦʤʫ ʨʘʟʚʠʪʠʶ ʦʧʘʩʥʳʭ ʠ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʭ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ, ʥʝʛʘʪʠʚʥʦ ʚʦʟʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʨʘʟʚʠʚʘʶʱʫʶʩʷ ʘʥʪʨʦʧʦʛʝʥʥʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ, 

ʦʩʦʙʝʥʥʦ ʚ ʩʬʝʨʝ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠ. 

ɼʠʬʬʝʨʝʥʮʠʘʮʠʷ ʧʨʦʛʥʦʟʠʨʫʝʤʳʭ ʦʙʚʘʣʴʥʳʭ ʠ ʦʧʦʣʟʥʝʚʳʭ ʧʨʦʮʝʩʩʦʚ ʧʦ ʵʥʝʨʛʝʪʠʯʝ-

ʩʢʠʤ ʢʣʘʩʩʘʤ ʩ ʚʳʜʝʣʝʥʠʝʤ ʣʦʢʘʣʴʥʳʭ ʧʦʪʝʥʮʠʘʣʴʥʦ-ʦʧʘʩʥʳʭ ʦʙʲʝʢʪʦʚ ʧʦʟʚʦʣʠʪ ʦʧʨʝʜʝʣʠʪʴ 

ʥʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʳʝ ʧʨʝʚʝʥʪʠʚʥʳʝ ʤʝʪʦʜʳ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʠ ʟʘʱʠʪʳ ʥʘʩʝʣʝʥʠʷ ʠ ʪʝʨʨʠ-

ʪʦʨʠʠ ʦʪ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ ʧʨʠʨʦʜʥʦʛʦ (ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ) ʭʘʨʘʢʪʝʨʘ.  
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ɻɽʅɽɿʀʉ ʇʆɼɿɽʄʅʓʍ ɺʆɼ ʉɽɺɽʈʆ-ɺʆʉʊʆʏʅʆɻʆ ʂɸɺʂɸɿɸ (ɼɸɻɽʉʊɸʅ) ʇʆ 

ʀɿʆʊʆʇʅʓʄ ɼɸʅʅʓʄ ɺʆɼʆʈʆɼɸ ʀ ʂʀʉʃʆʈʆɼɸ 

ɻʘʟʘʣʠʝʚ ʀ.ʄ. 

ʀʥʩʪʠʪʫʪ ʛʝʦʣʦʛʠʠ ɼʅʎ ʈɸʅ 

ɼʘʥʘ ʧʦʜʨʦʙʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʟʦʪʦʧʦʚ ʚʦʜʦʨʦʜʘ ʠ ʢʠʩʣʦʨʦʜʘ ʚ ʧʦʜʟʝʤʥʳʭ ʚʦʜʘʭ ɼʘʛʝ-

ʩʪʘʥʘ. ɺʳʜʝʣʝʥʳ ʚʦʜʳ ʨʘʟʣʠʯʥʦʛʦ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʪʠʧʦʚ - ʠʥʬʠʣʴʪʨʘʮʠʦʥʥʳʝ ʠ ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʳʝ. ʋʩʪʘʥʦʚʣʝʥʘ ʠʭ 

ʟʦʥʘʣʴʥʦʩʪʴ, ʦʧʨʝʜʝʣʝʥʳ ʠʥʪʝʨʚʘʣʳ ʠʟʤʝʥʝʥʠʷ ʠʟʦʪʦʧʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʚʦʜ ʨʘʟʣʠʯʥʳʭ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʛʦʨʠ-

ʟʦʥʪʦʚ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʷʶʪ ʫʪʦʯʥʠʪʴ ʩʪʨʫʢʪʫʨʥʦ-ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʬʦʨ-

ʤʠʨʦʚʘʥʠʷ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʨʝʛʠʦʥʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʠʨʦʜʥʳʝ ʚʦʜʳ, ʠʟʦʪʦʧʥʳʡ ʩʦʩʪʘʚ ʚʦʜʦʨʦʜʘ ʠ ʢʠʩʣʦʨʦʜʘ, ʛʝʥʝʟʠʩ, ʠʥʬʠʣʴʪʨʘʮʠʦʥʥʳʝ ʠ 

ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʳʝ ʚʦʜʳ. 

 

THE GENESIS OF GROUNDWATERS OF NORTH-EASTERN CAUCASUS (DAGESTAN) ON 

THE ISOTOPIC DATA OF HYDROGEN AND OXYGEN 
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Detailed characteristics of the distribution of isotopes of hydrogen and oxygen in ground waters of Dagestan. Al-

located water of different genetic types - infiltration and sedimentation. The zonation determined intervals of change of the 

isotopic parameters for water of various hydrogeological horizons. The obtained results allow to clarify the structural-

hydrogeological conditions and characteristics of groundwater in the region. 

Key words: natural water, the isotopic composition of hydrogen and oxygen, Genesis, infiltration and sedimenta-

tion of water. 

 

ʊʝʦʨʝʪʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʳʭ ʧʦ ʠʟʦʪʦʧʥʦʤʫ ʩʦʩʪʘʚʫ ʚʦʜ ʚ ʢʘʯʝʩʪʚʝ 

ʠʥʜʠʢʘʪʦʨʘ ʠʭ ʛʝʥʝʟʠʩʘ ʠ ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʚʝʜʝʥʠʡ ʦ ʟʘʢʦʥʦ-

ʤʝʨʥʦʩʪʷʭ ʬʨʘʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠʟʦʪʦʧʦʚ ʚʦʜʦʨʦʜʘ ʠ ʢʠʩʣʦʨʦʜʘ ʚ ʧʨʦʮʝʩʩʝ ʜʚʠʞʝʥʠʷ ʚʦʜʳ ʩ ʩʦ-

ʧʦʩʪʘʚʣʝʥʠʝʤ ʠʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʦʩʥʦʚʥʳʭ ʪʠʧʘʭ ʚʦʜ ʠ ʚ ʠʩʢʦʧʘʝʤʳʭ ʧʦʜ-

ʟʝʤʥʳʭ ʚʦʜʘʭ. ʕʪʠ ʚʦʧʨʦʩʳ ʦʙʦʙʱʝʥʳ ʚ ʨʘʙʦʪʝ ʌʝʨʨʦʥʩʢʦʛʦ ʠ ʜʨ., 1975. ʂʨʘʪʢʦ ʦʥʠ ʤʦʛʫʪ 

ʙʳʪʴ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. 

ɺ ʠʟʦʪʦʧʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʫʩʣʦʚʥʦ ʚʳʜʝʣʷʶʪ ʪʨʠ ʛʣʘʚʥʳʭ ʪʠʧʘ ʧʨʠʨʦʜʥʳʭ ʚʦʜ: ʦʢʝʘ-

ʥʠʯʝʩʢʠʝ, ʤʝʪʝʦʨʥʳʝ ʠ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ çʶʚʝʥʠʣʴʥʳʝè. ʆʢʝʘʥʠʯʝʩʢʠʝ ʚʦʜʳ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ 

ʩʘʤʳʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʪʠʧ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʘʠʙʦʣʝʝ ʦʜʥʦʨʦʜʥʳʤ ʩʦ-

ʩʪʘʚʦʤ ʠ ʧʦʚʳʰʝʥʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʪʷʞʝʣʳʭ ʠʟʦʪʦʧʦʚ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʠʭ ʧʨʝʜʣʦʞʠʪʴ [1] ʚ 

ʢʘʯʝʩʪʚʝ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʵʪʘʣʦʥʘ ʠʟʦʪʦʧʦʚ ʚʦʜʳ. ʇʨʠ ʵʪʦʤ, ʩʦʛʣʘʩʥʦ ʂʣʝʡʪʦʥʫ [2], ʠʟʦʪʦʧʥʳʡ 

ʩʦʩʪʘʚ ʚʦʜ ʄʠʨʦʚʦʛʦ ʦʢʝʘʥʘ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʥʘʯʠʥʘʷ ʩ ʢʝʤʙʨʠʷ, ʦʩʪʘʚʘʣʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦ-

ʩʪʦʷʥʥʳʤ ʠ ʟʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʝʨʠʦʜ ʢʨʫʛʦʚʦʨʦʪ ʚʦʜʳ ʥʘ ʟʝʤʥʦʤ ʰʘʨʝ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʠʟ-

ʤʝʥʷʣʩʷ. 

ɼʘʥʥʳʝ ʠʟʦʪʦʧʥʦʛʦ ʩʦʩʪʘʚʘ ʚʦʜ ʧʨʝʜʩʪʘʚʣʷʶʪ ʚ ʟʥʘʯʝʥʠʷʭ ŭ ʚ ʧʨʦʤʠʣʣʷʭ ʧʦ ʦʪʥʦʰʝʥʠʶ 

ʢ ʤʝʞʜʫʥʘʨʦʜʥʦʤʫ ʩʪʘʥʜʘʨʪʫ SMOW ï ʩʨʝʜʥʝʡ ʧʨʦʙʝ ʚʦʜʳ ʦʢʝʘʥʦʚ ʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʠʟ ʚʳ-
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Rʦʦʙ
Rd , ʛʜʝ R ʠʟʦʪʦʧʥʦʝ ʦʪʥʦʰʝʥʠʝ D/ʅ ʠʣʠ 18O/16O 

 ɺʝʣʠʯʠʥʘ ŭ ʜʣʷ ʦʢʝʘʥʠʯʝʩʢʦʡ ʚʦʜʳ ʧʨʠʥʠʤʘʝʪʩʷ ʟʘ ʥʫʣʴ (ŭ=0,00). ɿʥʘʯʝʥʠʷ ŭ ʩʦ ʟʥʘʢʦʤ 

ç+è ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʙʦʛʘʱʝʥʠʶ, ʘ ʩʦ ʟʥʘʢʦʤ ç-è ʦʙʝʜʥʝʥʠʶ ʜʝʡʪʝʨʠʝʤ ʠ ʢʠʩʣʦʨʦʜʦʤ ʚ ʠʩʩʣʝʜʫ-

ʝʤʦʤ ʦʙʨʘʟʮʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʪʘʥʜʘʨʪʦʤ. 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʦʢʘʟʘʥʳ ʠʥʪʝʨʚʘʣʳ ʠʟʤʝʥʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʜʝʡʪʝʨʠʷ ʠ ʢʠʩʣʦʨʦʜʘ-18 ʚ 

ʨʘʟʣʠʯʥʳʭ ʪʠʧʘʭ ʧʨʠʨʦʜʥʳʭ ʚʦʜ. ʇʨʝʩʥʳʝ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʝ ʚʦʜʳ ʠʤʝʶʪ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝʝ 

ʩʦʜʝʨʞʘʥʠʝ ʜʝʡʪʝʨʠʷ ʠ ʢʠʩʣʦʨʦʜʘ -18, ʯʝʤ ʦʢʝʘʥʠʯʝʩʢʠʝ ʠ ʤʦʨʩʢʠʝ. ʂʦʥʮʝʥʪʨʘʮʠʷ ʪʷʞʝʣʳʭ 

ʠʟʦʪʦʧʦʚ ʚ ʥʠʭ ʫʤʝʥʴʰʘʝʪʩʷ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʰʠʨʦʪʳ ʠ ʚʳʩʦʪʳ, ʘ ʪʘʢʞʝ ʫʜʘʣʝʥ-

ʥʦʩʪʠ ʦʪ ʠʩʪʦʯʥʠʢʘ ʚʣʘʛʠ. ʄʝʞʜʫ ʦʪʥʦʰʝʥʠʷʤʠ D/H ʠ 18O/16O ʚ ʚʦʜʘʭ, ʧʨʦʰʝʜʰʠʭ ʛʠʜʨʦʛʝʦʣʦ-
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ʛʠʯʝʩʢʠʡ ʮʠʢʣ ʠ ʥʝ ʧʦʜʚʝʨʛʰʠʭʩʷ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʠʥʪʝʥʩʠʚʥʦʤʫ ʠʩʧʘʨʝʥʠʶ, ʩʫʱʝʩʪʚʫʝʪ ʟʘʚʠ-

ʩʠʤʦʩʪʴ, ʦʧʠʩʳʚʘʝʤʘʷ ʫʨʘʚʥʝʥʠʝʤ ʚ ʨʘʙʦʪʝ ʂʨʝʡʛʘ [3] ŭD=8ŭ18O+10 

 
ʈʠʩ. 1. ʉʦʜʝʨʞʘʥʠʝ ʜʝʡʪʝʨʠʷ ʠ ʢʠʩʣʦʨʦʜʘ-18 ʚ ʨʘʟʣʠʯʥʳʭ ʪʠʧʘʭ ʧʨʠʨʦʜʥʳʭ ʚʦʜ [4] 

B ʤʝʪʝʦʨʥʳʭ ʚʦʜʘʭ, ʧʦʜʚʝʨʞʝʥʥʳʭ ʧʨʦʮʝʩʩʫ ʠʩʧʘʨʝʥʠʷ, ʚ ʩʚʷʟʠ ʩ ʢʠʥʝʪʠʯʝʩʢʠʤ ʠʟʦʪʦʧ-

ʥʳʤ ʵʬʬʝʢʪʦʤ ʪʘʥʛʝʥʩ ʫʛʣʘ ʥʘʢʣʦʥʘ ʚ ʧʨʠʚʝʜʝʥʥʦʤ ʫʨʘʚʥʝʥʠʠ ʫʤʝʥʴʰʘʝʪʩʷ ʜʦ 3-6, ʘ ʩʚʦʙʦʜ-

ʥʳʡ ʯʣʝʥ ï ʜʦ ï (10-15) ă, ʠ ʥʠʞʝ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʠʩʧʘʨʝʥʠʷ. 

ʀʥʪʝʨʚʘʣʳ ʢʦʣʝʙʘʥʠʡ ʩʪʘʙʠʣʴʥʳʭ ʠʟʦʪʦʧʦʚ ʚ ʤʝʪʝʦʨʥʳʭ ʚʦʜʘʭ, ʢʘʢ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʩʤʝ-

ʥʷʝʤʳʭ ʚ ʧʨʠʨʦʜʝ, ʤʦʛʫʪ ʩʠʣʴʥʦ ʠʟʤʝʥʷʪʴʩʷ ʚʦ ʚʨʝʤʝʥʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʆʜʥʘʢʦ ʟʘ ʜʣʠʪʝʣʴʥʳʡ 

ʧʝʨʠʦʜ ʦʥʠ ʫʩʨʝʜʥʷʶʪʩʷ ʠ ʠʤʝʶʪ ʜʦʩʪʘʪʦʯʥʦ ʩʪʘʙʠʣʴʥʳʝ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ, ʪʘʢ ʞʝ ʢʘʢ, ʥʘʧʨʠ-

ʤʝʨ, ʩʨʝʜʥʝʛʦʜʦʚʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʨʝʛʠʦʥʘ, ʩ ʢʦʪʦʨʳʤʠ ʦʥʠ ʠ ʥʘʭʦʜʷʪʩʷ ʚʦ ʚʟʘʠʤʦʩʚʷʟʠ.  

ʌʦʨʤʠʨʦʚʘʥʠʝ ʠʟʦʪʦʧʥʦʛʦ ʩʦʩʪʘʚʘ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʧʨʦʠʩʭʦʜʠʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʮʝʩʩʦʚ 

ʩʤʝʰʝʥʠʷ ʚʦʜ ʨʘʟʣʠʯʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ (ʠʥʬʠʣʴʪʨʘʮʠʦʥʥʳʭ, ʧʦʩʪʫʧʘʶʱʠʭ ʚ ʧʣʘʩʪʳ ʟʘ ʩʯʝʪ 

ʠʥʬʠʣʴʪʨʘʮʠʠ ʘʪʤʦʩʬʝʨʥʳʭ ʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ, ʠ ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʳʭ, ʪ.ʝ. ʟʘʭʦʨʦʥʝʥʥʳʭ ʚʦʜ 

ʜʨʝʚʥʠʭ ʤʦʨʩʢʠʭ ʙʘʩʩʝʡʥʦʚ, ʚ ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʠʣʦ ʥʘʢʦʧʣʝʥʠʝ ʦʩʘʜʢʦʚ). ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʩʦ-

ʧʦʩʪʘʚʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʦʧʨʝʜʝʣʝʥʠʷ ʜʝʡʪʝʨʠʷ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʘʭ ʩ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʜʝʡ-

ʪʝʨʠʷ ʚ ʧʦʜʟʝʤʥʳʭ ʚʦʜʘʭ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʘʨʪʝʟʠʘʥʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʧʦʟʚʦʣʷʝʪ ʨʘʟʣʠʯʠʪʴ ʠʭ ʧʝʨ-

ʚʦʠʩʪʦʯʥʠʢʠ (ʤʝʪʝʦʛʝʥʥʳʝ, ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʳʝ ʚʦʜʳ) ʠ ʦʮʝʥʠʪʴ ʜʦʣʶ ʢʘʞʜʦʛʦ ʛʝʥʝʪʠʯʝʩʢʦʛʦ 

ʪʠʧʘ ʚ ʠʟʫʯʘʝʤʦʡ ʩʤʝʩʠ. 

ʖʚʝʥʠʣʴʥʳʝ ʚʦʜʳ, ʩʦʛʣʘʩʥʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʐʝʧʧʘʨʜʘ ʠ ʕʧʰʪʝʡʥʘ 

[5], ʜʦʣʞʥʳ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴʩʷ ʟʥʘʯʝʥʠʷʤʠ ŭD = -48Ñ20% ʠ ŭ18O =7-9 ă. ʈʘʟʣʠʯʥʳʤʠ ʠʩʩʣʝʜʦ-

ʚʘʪʝʣʷʤʠ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʟʫʯʝʥʠʝ ʠʟʦʪʦʧʥʦʛʦ ʩʦʩʪʘʚʘ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʛʝʦʪʝʨʤʘʣʴʥʳʭ ʦʙʣʘ-

ʩʪʝʡ ʤʠʨʘ, ʀʥʪʝʨʚʘʣ ʠʟʤʝʥʝʥʠʷ ʚʝʣʠʯʠʥʳ ŭD ʩʦʩʪʘʚʠʣ ʦʪ 0 ʜʦ -11,3%; ʦʢʘʟʘʣʦʩʴ, ʯʪʦ ʚ ʢʘʞʜʦʤ 

ʫʢʘʟʘʥʥʦʤ ʨʘʡʦʥʝ ʪʝʨʤʘʣʴʥʳʝ ʚʦʜʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʚʦʠʤʠ ʦʩʦʙʳʤʠ ʦʪʥʦʰʝʥʠʷʤʠ ʠʟʦʪʦʧʦʚ 

ʚʦʜʦʨʦʜʘ. ʆʜʥʘʢʦ ʥʘʧʨʘʚʣʝʥʠʷ, ʚ ʢʦʪʦʨʳʭ ʠʟʤʝʥʷʶʪʩʷ ʵʪʠ ʦʪʥʦʰʝʥʠʷ ʦʪ ʨʘʡʦʥʘ ʢ ʨʘʡʦʥʫ, ʭʦ-

ʨʦʰʦ ʩʦʛʣʘʩʫʶʪʩʷ ʜʣʷ ʪʝʨʤʘʣʴʥʳʭ ʠ ʤʝʪʝʦʨʥʳʭ ʚʦʜ, ʪ.ʝ. ʥʘʠʙʦʣʝʝ çʪʷʞʝʣʳʤʠè ʧʦ ʚʦʜʦʨʦʜʫ 

ʪʝʨʤʘʣʴʥʳʤ ʚʦʜʘʤ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʠ ʥʘʠʙʦʣʝʝ ʪʷʞʝʣʳʝ ʤʝʪʝʦʨʥʳʝ ʚʦʜʳ. ɽʩʣʠ ʙ  rʪʝʨʤʘʣʴʥʳʝ 

ʚʦʜʳ ʩʦʜʝʨʞʘʣʠ ʩʫʱʝʩʪʚʝʥʥʫʶ ʜʦʣʶ ʶʚʝʥʠʣʴʥʦʡ ʚʦʜʳ, ʪʦ ʨʘʟʥʠʮʳ ʚ ʠʭ ʠʟʦʪʦʧʥʦʤ ʩʦʩʪʘʚʝ ʥʝ 

ʥʘʙʣʶʜʘʣʦʩʴ ʙʳ, ʘ ʠʭ ʩʦʩʪʘʚ ʙʳʣ ʙ  rʥʝʟʘʚʠʩʠʤ ʦʪ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ ʠʩʩʣʝʜʫʝʤʳʭ 

ʚʦʜ. ɺ ʜʘʥʥʦʤ ʞʝ ʩʣʫʯʘʝ ʨʘʟʣʠʯʠʷ ʚ ʠʟʦʪʦʧʥʦʤ ʩʦʩʪʘʚʝ ʪʝʨʤʘʣʴʥʳʭ ʚʦʜ ʠ, ʙʦʣʝʝ ʪʦʛʦ, ʠʭ ʤʝ-

ʩʪʦʧʦʣʦʞʝʥʠʷ ʛʦʚʦʨʷʪ ʦ ʪʝʩʥʦʡ ʩʚʷʟʠ ʪʝʨʤʘʣʴʥʳʭ ʚʦʜ ʩ ʤʝʪʝʦʨʥʳʤʠ. ʉʦʩʪʘʚʣʷʶʱʘʷ ʶʚʝʥʠʣʴ-

ʥʦʡ ʚʦʜʳ, ʚ ʩʣʫʯʘʝ ʝʝ ʥʘʣʠʯʠʷ, ʧʦ ʧʨʝʜʧʦʣʦʞʝʥʠʶ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 5%. ɺ 

ʮʝʣʦʤ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʠʟʦʪʦʧʥʳʡ ʩʦʩʪʘʚ ʚʦʜʦʨʦʜʘ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʷʚʣʷʝʪʩʷ ʤʝʥʝʝ ʥʘʜʝʞʥʳʤ 

ʢʨʠʪʝʨʠʝʤ ʚʳʜʝʣʝʥʠʷ ʶʚʝʥʠʣʴʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ, ʯʝʤ ʥʘʧʨʠʤʝʨ, ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʝ ʧʦ ʠʟʦ-

ʪʦʧʥʦʤʫ ʩʦʩʪʘʚʫ ʚʦʜ ʤʦʨʩʢʦʛʦ ʠ ʤʝʪʝʦʨʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ [6]. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʚʦʜʦʨʦʜʘ ʠʟʦʪʦʧʥʳʡ ʩʦʩʪʘʚ ʢʠʩʣʦʨʦʜʘ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ 

ʠʟʤʝʥʠʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʟʦʪʦʧʥʦ-ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʩ ʚʤʝʱʘʶʱʠʤʠ ʧʦʨʦʜʘʤʠ ʠ, ʦʩʦʙʝʥʥʦ 



ɻʘʟʘʣʠʝʚ ʀ.ʄ. 

ɻɽʅɽɿʀʉ ʇʆɼɿɽʄʅʓʍ ɺʆɼ ʉɽɺɽʈʆ-ɺʆʉʊʆʏʅʆɻʆ ʂɸɺʂɸɿɸ (ɼɸɻɽʉʊɸʅ) ʇʆ ʀɿʆʊʆʇʅʓʄ ɼɸʅʅʓʄé 

45 

ʧʨʠ ʥʘʣʠʯʠʠ ʞʝʩʪʢʠʭ ʪʝʨʤʦʙʘʨʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʚ ʚʦʜʦʥʦʩʥʳʭ ʧʣʘʩʪʘʭ, ʢʦʪʦʨʳʝ ʚʳʟʳʚʘʶʪ ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʡ çʢʠʩʣʦʨʦʜʥʳʡ ʩʜʚʠʛè ʧʦ ʩʭʝʤʝ Cʘʉʦ3
18 + 3 ʅ2016 = Cʘʉʦ3

16 + 3 ʅ2018 [3, 7-9]. ʇʦ-

ʩʣʝʜʥʠʡ ʚʳʟʳʚʘʝʪ ʦʙʦʛʘʱʝʥʠʝ ʚʦʜʳ ʪʷʞʝʣʳʤ ʢʠʩʣʦʨʦʜʦʤ ʟʘ ʩʯʝʪ ʠʟʦʪʦʧʥʦʛʦ ʦʙʤʝʥʘ ʩ ʢʠʩʣʦ-

ʨʦʜʩʦʜʝʨʞʘʱʠʤʠ ʧʦʨʦʜʘʤʠ (ʠʟʚʝʩʪʥʷʢʠ, ʜʦʣʦʤʠʪʳ, ʠ ʪ.ʜ.). ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʠʟʦʪʦʧʥʦ-ʦʙʤʝʥʥʳʭ 

ʨʝʘʢʮʠʡ ʚʦʟʨʘʩʪʘʝʪ ʩ ʧʦʚʳʰʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʜʘʚʣʝʥʠʷ ʚ ʧʣʘʩʪʘʭ, ʯʪʦ ʚʳʟʳʚʘʝʪ ʫʚʝʣʠʯʝʥʠʝ 

ŭ18O ʚ ʧʦʜʟʝʤʥʳʭ ʚʦʜʘʭ ʩ ʛʣʫʙʠʥʦʡ ʠʭ ʟʘʣʝʛʘʥʠʷ. 

ʋʯʠʪʳʚʘʷ ʵʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʟʦʪʦʧʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʝʦʙʭʦʜʠʤʦ 

ʠʤʝʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʣʠʪʦʣʦʛʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ, ʭʠʤʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ ʚʦʜ, 

ʧʣʘʩʪʦʚʳʭ ʫʩʣʦʚʠʷʭ ʠ ʪ.ʜ., ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʦʪʥʦʰʝʥʠʡ 

D/H ʠ 18O/16O ʚ ʚʦʜʘʭ.  

ʇʝʨʚʳʝ ʩʚʝʜʝʥʠʷ ʦʙ ʠʟʦʪʦʧʥʦʤ ʩʦʩʪʘʚʝ ʧʨʠʨʦʜʥʳʭ ʚʦʜ ɼʘʛʝʩʪʘʥʘ ʦʪʥʦʩʷʪʩʷ ʢ 1968-1070 

ʛʛ., ʢʦʛʜʘ ɻ.ʀ. ɺʦʡʪʦʚʳʤ ʩ ʩʦʘʚʪʦʨʘʤʠ, [10] ʙʳʣʘ ʧʨʝʜʧʨʠʥʷʪʘ ʧʦʧʳʪʢʘ ʨʝʰʝʥʠʷ ʚʦʧʨʦʩʦʚ ʧʨʦ-

ʠʩʭʦʞʜʝʥʠʷ ʠ ʛʘʟʦʚ ɺʦʩʪʦʯʥʦʡ ʘʥʪʠʢʣʠʥʘʣʴʥʦʡ ʟʦʥʳ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʧʦ ʠʟʦʪʦʧʠʠ ʚʦʜʦʨʦʜʘ 

ʠ ʫʛʣʝʨʦʜʘ. ʇʦ ʩʦʜʝʨʞʘʥʠʶ ʜʝʡʪʝʨʠʷ (1,05-1,07 ʫʩʣʦʚʥʳʭ ʝʜʠʥʠʮ) ʭʣʦʨʠʜʥʦ-ʥʘʪʨʠʝʚʳʝ ʚʦʜʳ 

ʵʪʦʛʦ ʨʘʡʦʥʘ ʦʪʥʝʩʝʥʳ ʢ ʧʝʨʚʠʯʥʦ-ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʳʤ ʥʘ 0,35-0,4 ʦʙʲʝʤʘ ʚʦʜʘʤʠ ʤʝʪʝʦʨʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ɹʣʠʟʢʠʝ ʞʝ ʠʟʦʪʦʧʥʳʡ ʩʦʩʪʘʚ ʚʦʜʦʨʦʜʘ ʨʘʟʣʠʯʥʳʭ ʚʦʜʦʥʦʩʥʳʭ ʛʦʨʠʟʦʥʪʦʚ ʠ 

ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʩʦʜʝʨʞʘʥʠʷ ʚ ʥʠʭ ʜʝʡʪʝʨʠʷ ʦʪ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʠ ʛʣʫʙʠʥʳ ʦʪʙʦʨʘ ʦʙʨʘʟʮʦʚ ʚʦʜʳ, 

ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʤʝʟʦ-ʢʘʡʥʦʟʦʡʩʢʠʡ ʦʩʘʜʦʯʥʳʡ ʯʝʭʦʣ ʚ ʇʨʝʜ-

ʛʦʨʥʦʤ ɼʘʛʝʩʪʘʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʝʜʠʥʫʶ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ ʩ ʯʨʝʟʚʳʯʘʡʥʦ ʩʚʦ-

ʙʦʜʥʳʤʠ ʛʠʜʨʘʚʣʠʯʝʩʢʠʤʠ ʩʚʷʟʷʤʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤʠ ʠʥʪʝʥʩʠʚʥʳʡ ʦʙʤʝʥ ʚʦʜʥʳʭ ʤʘʩʩ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʫʧʦʤʷʥʫʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʟʦʪʦʧʥʳʡ ʩʦʩʪʘʚ ʚʦʜʦʨʦʜʘ ʦʧʨʝʜʝ-

ʣʷʣʩʷ ʬʦʪʦʥʝʡʪʨʦʥʥʳʤ ʤʝʪʦʜʦʤ, ʪʦʯʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʚʳʩʦʢʘ (Ñ 3 %). ʋʟʢʠʡ ʠʥ-

ʪʝʨʚʘʣ ʠʟʤʝʥʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʜʝʡʪʝʨʠʷ ʚ ʚʦʜʘʭ, ʧʦʯʪʠ ʥʝ ʚʳʭʦʜʷʱʠʡ ʟʘ ʧʨʝʜʝʣʳ ʪʦʯʥʦʩʪʠ 

ʧʨʠʤʝʥʷʝʤʦʡ ʤʝʪʦʜʠʢʠ, ʥʝ ʧʦʟʚʦʣʠʣ ʟʘʤʝʪʠʪʴ ʨʘʟʣʠʯʠʷ ʚ ʠʟʦʪʦʧʥʦʤ ʩʦʩʪʘʚʝ ʚʦʜʦʨʦʜʘ ʧʦʜʟʝʤ-

ʥʳʭ ʚʦʜ ʨʘʟʥʳʭ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʛʦʨʠʟʦʥʪʦʚ ʠ ʩʜʝʣʘʪʴ ʙʦʣʝʝ ʦʧʨʝʜʝʣʝʥʥʳʝ ʚʳʚʦʜʳ. 

ʇʝʨʚʳʝ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʯʝʩʢʠʝ ʦʧʨʝʜʝʣʝʥʠʷ ʜʝʡʪʝʨʠʷ ʠ ʢʠʩʣʦʨʦʜʘ-18 ʚ ʚʦʜʘʭ ɺʦ-

ʩʪʦʯʥʦʛʦ ʇʨʝʜʢʘʚʢʘʟʴʷ ʚʳʧʦʣʥʝʥʳ ɸ.ʄ. ʅʠʢʘʥʦʨʦʚʳʤ ʠ ʜʨ. [11] ʧʨʠ ʠʟʫʯʝʥʠʠ ʫʩʣʦʚʠʡ ʠʭ 

ʬʦʨʤʠʨʦʚʘʥʠʷ. ɺʦʧʨʦʩʳ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ɻʦʨʥʦʛʦ ʠ ʇʨʝʜʛʦʨʥʦʛʦ ɼʘʛʝʩʪʘʥʘ ʧʦ 

ʜʘʥʥʳʤ ʠʟʦʪʦʧʥʦʛʦ ʩʦʩʪʘʚʘ ʚʦʜʦʨʦʜʘ ʨʘʩʩʤʦʪʨʝʥʳ ʚ ʨʘʙʦʪʘʭ ɺ.ʉ. ʃʝʙʝʜʝʚʘ [12], ʀ.ʄ. ɻʘʟʘʣʠʝ-

ʚʘ [13-15], ʄ.ʄ. ʄʠʨʟʘʣʠʝʚʘ [16].  

ɺ ʜʘʣʴʥʝʡʰʝʤ ʵʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʙʦʣʝʝ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʦʤ ʤʘʪʝʨʠʘʣʝ ʙʳʣʠ ʧʨʦʜʦʣʞʝ-

ʥ  rʆ.ɸ. ʄʘʤʤʘʝʚʳʤ [17-20] ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ ʧʣʘʪʬʦʨʤʝʥʥʦʛʦ ɼʘʛʝʩʪʘʥʘ. 

ʇʦʟʜʥʝʝ ʀ.ʄ. ɻʘʟʘʣʠʝʚʳʤ ʩ ʩʦʘʚʪʦʨʘʤʠ [21] ʙʳʣ ʠʟʫʯʝʥ ʠʟʦʪʦʧʥʳʡ ʩʦʩʪʘʚ ʚʦʜʦʨʦʜʘ ʠ 

ʢʠʩʣʦʨʦʜʘ (23 ʧʨʦʙʳ) ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʭ ʧʣʦʱʘʜʝʡ ɼʘʛʝʩʪʘʥʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʠʟʦʪʦʧʥʦʛʦ ʩʦʩʪʘʚʘ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ ʤʝʪʝʦʨʥʳʭ ʚʦʜ ɼʘʛʝʩʪʘʥʘ ʚʳʧʦʣʥʝ-

ʥ  rʃ.ɼ. ʆʩʠʢʘ ʠ ɼ.ɻ. ʆʩʠʢʘ [22,23].  

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʦʜʳ ʚʝʨʭʦʚʴʝʚ ʨ. ʉʘʤʫʨ ʠ ʠʭ ʛʣʘʚʥʝʡʰʠʭ ʧʨʠʪʦʢʦʚ ï ɸʭʪʳʯʘʡ ʠ ʉʘ-

ʤʫʨ ʯʘʡ, ʘ ʪʘʢʞʝ ʨ. ʉʫʣʘʢ ʠ ʝʛʦ ʧʨʠʪʦʢʦʚ ï ɸʥʜʠʡʩʢʦʛʦ, ɸʚʘʨʩʢʦʛʦ, ʂʘʨʘ- ʠ ʂʘʟʠʢʫʤʫʭʩʢʦʛʦ 

ʂʦʡʩʫ ʷʚʣʷʶʪʩʷ ʠʟʦʪʦʧʥʦ-ʣʝʛʢʠʤʠ (ŭD ï -86,0 ï -77,0 ă, ŭ18ʆ ï -10,2 ï -8,6 ă). ʇʦ ʤʝʨʝ ʩʪʦʢʘ 

ʚʦʜʘ ʙʦʣʴʰʠʭ ʨʝʢ ʫʪʷʞʝʣʷʝʪʩʷ ʠ ʚ ʥʠʟʦʚʴʷʭ ʩʪʘʥʦʚʠʪʩʷ ʠʟʦʪʦʧʥʦ-ʫʪʷʞʝʣʝʥʥʦʡ (ŭD ï -50,0 ï -

65,0 ă, ŭ18ʆ ï -5,6 ï -6,5 ă).  

ɺʦʜʳ ʤʘʣʳʭ ʨʝʢ: ɸʢʪʘʰ, ɸʢʩʘʡ, ʗʨʳʢ-ʉʫ, ʏʝʨʢʝʩ-ʆʟʝʥʴ, ʐʫʨʘ-ʆʟʝʥʴ, ʄʘʥʘʩ-ʆʟʝʥʴ, 

ɻʘʤʨʠ-ʆʟʝʥʴ, ɹʘʰʣʳ-ʏʘʡ, ʈʳʯʘʣ-ʉʫ ʦʢʘʟʘʣʠʩʴ ʠʟʦʪʦʧʥʦ-ʫʪʷʞʝʣʝʥʥʳʤʠ (ŭD ï -56,0 ï -63,0 ă, 

ŭ18ʆ ï -5,0 ï -7,1 ă). 

ɸʪʤʦʩʬʝʨʥʳʝ ʦʩʘʜʢʠ ʚ ʚʠʜʝ ʜʦʞʜʝʡ ʠ ʩʥʝʛʘ ʚ ʧʨʠʤʦʨʩʢʠʭ ʠ ʧʨʝʜʛʦʨʥʳʭ ʨʘʡʦʥʘʭ ɼʘʛʝ-

ʩʪʘʥʘ ʚ ʣʝʪʥʠʝ ʤʝʩʷʮʳ ʦʢʘʟʘʣʠʩʴ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʠʟʦʪʦʧʥʦ-ʪʷʞʝʣʳʤʠ (ŭ18ʆ ï -2,58 ï +1,48 

ă), ʘ ʚ ʟʠʤʥʝ-ʣʝʪʥʠʝ ʠʟʦʪʦʧʥʦ-ʣʝʛʢʠʤʠ (ŭ18ʆ ï -8,33 ï -15,7 ă). ʆʩʘʜʢʠ ʚʝʩʝʥʥʝ-ʣʝʪʥʠʭ ʤʝʩʷ-

ʮʝʚ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʨʦʤʝʞʫʪʦʯʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ. ʇʨʠʤʝʨʥʦ, ʪʦ ʞʝ ʭʘʨʘʢʪʝʨʥʦ ʠ ʜʣʷ ʜʝʡʪʝ-

ʨʠʷ ʦʩʘʜʢʦʚ. 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʠʟʦʪʦʧʥʦʛʦ ʩʦʩʪʘʚʘ ʚʦʜʦʨʦʜʘ ʠ ʢʠʩʣʦʨʦʜʘ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʙʳʣʠ ʦʪʦʙʨʘʥʳ 

ʧʨʦʙʳ ʚʦʜ ʠʟ ʠʟʣʠʚʘʶʱʠʭʩʷ ʩʢʚʘʞʠʥ ʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʣʘʪʬʦʨʤʝʥ-
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ʥʦʛʦ, ɻʦʨʥʦʛʦ ʠ ʇʨʝʜʛʦʨʥʦʛʦ ɼʘʛʝʩʪʘʥʘ. ʇʨʦʙʳ ʨʘʩʧʨʝʜʝʣʝʥʳ ʚ ʧʨʝʜʝʣʘʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ 

ʨʘʡʦʥʘ ʨʘʚʥʦʤʝʨʥʦ ʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʚʦʜʳ ʨʘʟʣʠʯʥʳʭ ʛʦʨʠʟʦʥʪʦʚ, ʨʘʟʣʠʯʥʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦ-

ʩʪʘʚʘ ʠ ʤʠʥʝʨʘʣʠʟʘʮʠʠ. ɼʘʥʥʳʝ ʠʟʦʪʦʧʥʳʭ ʠʟʤʝʨʝʥʠʡ ʧʨʠʨʦʜʥʳʭ ʚʦʜ, ʚʳʧʦʣʥʝʥʥʳʝ ʨʘʟʣʠʯʥʳ-

ʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ (103 ʘʥʘʣʠʟʘ), ʩʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʫ 1. 43 

ʦʧʨʝʜʝʣʝʥʠʷ ʠʟ ʥʠʭ ʚʳʧʦʣʥʝʥʳ ɻʘʟʘʣʠʝʚʳʤ ʀ.ʄ. ʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʣʘʙʦʨʘʪʦʨʠʷʭ 

ɺʅʀʀʗɻɻ (ʚ ʩʦʘʚʪʦʨʩʪʚʝ ʩ ʃʝʙʝʜʝʚʳʤ ɺ.ʉ) ʠ ʀɺʇ ʈɸʅ (ʚ ʩʦʘʚʪʦʨʩʪʚʝ ʩ ɽʩʠʢʦʚʳʤ ɼ.ɻ.). ɿʥʘ-

ʯʝʥʠʷ ŭD ʠ ŭ18ʆ ʧʨʠʚʝʜʝʥʳ ʚ ʧʨʦʤʠʣʣʷʭ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʪʘʥʜʘʨʪʫ ʦʢʝʘʥʠʯʝʩʢʦʡ ʚʦʜʳ 

SMOW. ʇʦʣʫʯʝʥʥʳʡ ʤʘʪʝʨʠʘʣ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʚʠʜʝ ʛʠʩʪʦʛʨʘʤʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʥʘʯʝʥʠʡ ŭD ʠ 

ŭ18ʆ ʚ ʠʟʫʯʝʥʥʳʭ ʚʦʜʘʭ (ʨʠʩ 2, 3), ʧʘʨʘʣʣʝʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʢʦʥʮʝʥʪʨʘʮʠʡ ŭD ʠ ŭ18ʆ ʜʣʷ ʚʦʜ 

ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ (ʨʠʩ. 4), ʟʘʚʠʩʠʤʦʩʪʝʡ ŭD ʠ ŭ18ʆ ʦʪ ʛʣʫʙʠʥʳ ʟʘʣʝʛʘʥʠʷ ʚʦʜʦʥʦʩʥʳʭ ʛʦʨʠʟʦʥ-

ʪʦʚ (ʨʠʩ. 5, 6). 

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʪ 2 ʛʨʫʧʧʳ ʚʦʜ ʨʝʟʢʦ ʦʪʣʠʯʘ-

ʶʱʠʭʩʷ ʧʦ ʠʟʦʪʦʧʥʦʤʫ ʩʦʩʪʘʚʫ ʚʦʜʦʨʦʜʘ ʠ ʢʠʩʣʦʨʦʜʘ (ʨʠʩ. 2, 3). ʇʝʨʚʘʷ ʛʨʫʧʧʘ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʠʟʦʪʦʧʥʦ-ʣʝʛʢʠʤʠ (ʦʙʝʜʥʝʥʥʳʤʠ ʠʟʦʪʦʧʘʤʠ ʜʝʡʪʝʨʠʷ ʠ ʢʠʩʣʦʨʦʜʘ-18) ʧʦʜʟʝʤʥʳʤʠ ʚʦʜʘʤʠ ʥʘʜ-

ʤʘʡʢʦʧʩʢʦʛʦ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʵʪʘʞʘ ʧʣʘʪʬʦʨʤʝʥʥʦʡ ʯʘʩʪʠ ɼʘʛʝʩʪʘʥʘ. ɺʝʣʠʯʠʥʳ ŭD ʚ ʥʠʭ 

ʚʘʨʴʠʨʫʶʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʠʥʪʝʨʚʘʣʝ ʦʪ -85 ʜʦ ï 52 ă, ʘ ŭ18ʆ ï ʦʪ -11,6 ʜʦ ï 8,0 ă, ʪ.ʝ. ʧʨʠ-

ʤʝʨʥʦ ʚ ʪʝʭ ʞʝ ʧʨʝʜʝʣʘʭ, ʯʪʦ ʠ ʚ ʤʝʪʝʦʨʥʳʭ ʚʦʜʘʭ ʨʘʡʦʥʘ (ʨʠʩ. 4). ʌʠʛʫʨʘʪʠʚʥʳʝ ʪʦʯʢʠ ʵʪʠʭ ʚʦʜ 

ʥʘ ʨʠʩʫʥʢʝ 4 ʨʘʩʧʦʣʦʞʝʥʳ ʚʙʣʠʟʠ ʢʨʠʚʦʡ ʂʨʝʡʛʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡ ʛʣʦʙʘʣʴʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ 

ʤʝʞʜʫ ŭD ʠ ŭ18ʆ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ ʘʪʤʦʩʬʝʨʥʳʭ ʚʦʜ. ʕʪʠ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʧʠʪʘʥʠʠ ʠʭ 

ʠʥʬʠʣʴʪʨʘʮʠʦʥʥʳʤʠ ʘʪʤʦʩʬʝʨʥʳʤʠ ʠ ʧʦʚʝʨʭʥʦʩʪʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ.  

ɺʪʦʨʘʷ ʛʨʫʧʧʘ ʚʦʜ ʧʨʝʜʩʪʘʚʣʝʥʘ ʛʣʫʙʠʥʥʳʤʠ ʚʳʩʦʢʦʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʤʠ ʠʟʦʪʦʧʥʦ-

ʪʷʞʝʣʳʤʠ (ʦʙʦʛʘʱʝʥʥʳʤʠ ʠʟʦʪʦʧʘʤʠ ʜʝʡʪʝʨʠʷ ʠ ʢʠʩʣʦʨʦʜʘ-18) ʚʦʜʘʤʠ ʧʦʜʤʘʡʢʦʧʩʢʦʛʦ ʛʠʜ-

ʨʦʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʵʪʘʞʘ (ʤʝʟʦʟʦʡʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ï ʤʝʣ, ʶʨʘ, ʪʨʠʘʩ). ʀʥʪʝʨʚʘʣʳ ʢʦʣʝʙʘʥʠʡ ʟʥʘ-

ʯʝʥʠʡ ŭD ʚ ʥʠʭ ʩʦʩʪʘʚʣʷʶʪ ʦʪ -54 ʜʦ -17 ă, ŭ18ʆ ï ʦʪ -0,9 ʜʦ +9,5 ă.  

ʇʦʣʫʯʝʥʥʳʝ ʠʟʦʪʦʧʥʳʝ ʜʘʥʥʳʝ ʷʚʣʷʶʪʩʷ ʭʘʨʘʢʪʝʨʥʳʤʠ ʜʣʷ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʧʨʝʠʤʫʱʝ-

ʩʪʚʝʥʥʦ ʤʦʨʩʢʦʛʦ ʛʝʥʝʟʠʩʘ ʚ ʟʘʢʨʳʪʳʭ ʘʨʪʝʟʠʘʥʩʢʠʭ ʙʘʩʩʝʡʥʘʭ. ʉʦʜʝʨʞʘʥʠʝ ʜʝʡʪʝʨʠʷ ʚ ʧʨʦ-

ʘʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʚʦʜʘʭ ʠʟʤʝʥʷʝʪʩʷ ʦʨʠʝʥʪʠʨʦʚʦʯʥʦ ʚ ʪʝʭ ʞʝ ʧʨʝʜʝʣʘʭ, ʯʪʦ ʠ ʚ ʧʦʨʦʚʳʭ ʚʦʜʘʭ 

ʛʣʫʙʦʢʦʚʦʜʥʳʭ ʤʦʨʩʢʠʭ ʦʩʘʜʢʦʚ [24]. ʅʝʢʦʪʦʨʦʝ ʦʙʝʜʥʝʥʠʝ ʚʳʩʦʢʦʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʚʦʜ 

ʜʝʡʪʝʨʠʝʤ, ʦʯʝʚʠʜʥʦ ʩʚʷʟʘʥʦ ʩʦ ʩʤʝʰʝʥʠʝʤ ʩʝʜʠʤʝʥʪʦʛʝʥʥʳʭ ʠ ʜʨʝʚʥʝʠʥʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʚʦʜ. 

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʠʟʦʪʦʧʥʳʭ ʜʘʥʥʳʭ ʠ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʠʭ ʩ ʘʥʘʣʦʛʠʯʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʦʩ-

ʥʦʚʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʪʠʧʦʚ ʚʦʜ ʧʦʟʚʦʣʷʝʪ ʩʯʠʪʘʪʴ ʛʣʫʙʠʥʥʳʝ ʨʘʩʩʦʣʳ ʧʦʜʤʘʡʢʦʧʩʢʠʭ ʦʪʣʦʞʝ-

ʥʠʡ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʫʥʘʩʣʝʜʦʚʘʥʥʳʤʠ ʤʝʪʘʤʦʨʬʠʟʦʚʘʥʥʳʤʠ ʤʦʨʩʢʠʤʠ ʚʦʜʘʤʠ (ʩʝʜʠʤʝʥʪʘ-

ʮʠʦʥʥʦʛʦ ʛʝʥʝʟʠʩʘ), ʨʘʟʙʘʚʣʝʥʥʳʤʠ ʚ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʠʥʬʠʣʴʪʨʦʛʝʥʥʳʤʠ ʚʦʜʘʤʠ, ʢʦʪʦʨʳʝ 

ʯʘʩʪʠʯʥʦ ʟʘʤʝʥʠʣʠ ʤʦʨʩʢʫʶ ʚʦʜʫ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʠʩʪʦʨʠʠ. 

ʌʠʛʫʨʘʪʠʚʥʳʝ ʪʦʯʢʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʠʟʦʪʦʧʥʳʡ ʩʦʩʪʘʚ ʚʳʩʦʢʦʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ 

ʨʘʩʩʦʣʦʚ ʤʝʟʦʟʦʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ, ʥʘʭʦʜʷʪʩʷ ʚʙʣʠʟʠ ʟʥʘʯʝʥʠʡ ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ ʶʚʝʥʠʣʴʥʳʭ 

ʚʦʜ. ʆʜʥʘʢʦ, ʚʨʷʜ ʣʠ ʤʦʞʥʦ ʧʨʝʜʧʦʣʘʛʘʪʴ ʠʭ ʥʘʣʠʯʠʝ ʚ ʩʦʩʪʘʚʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʚʦʜ. ʉʢʦʨʝʝ 

ʪʘʢʦʡ ʠʟʦʪʦʧʥʳʡ ʩʦʩʪʘʚ ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʟʦʪʦʧʥʦ-ʦʙʤʝʥʥʳʭ ʨʝʘʢʮʠʡ ʚʦʜ ʤʦʨʩʢʦ-

ʛʦ ʛʝʥʝʟʠʩʘ ʩ ʚʤʝʱʘʶʱʠʤʠ ʧʦʨʦʜʘʤʠ ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʠ ʜʘʚʣʝʥʠʡ, ʭʘʨʘʢʪʝʨʥʳʭ 

ʜʣʷ ʤʝʟʦʟʦʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ. ʆʙ ʵʪʦʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʩʜʚʠʛ ʬʠʛʫʨʘʪʠʚʥʳʭ ʪʦʯʝʢ ʚʧʨʘʚʦ ʦʪ ʣʠ-

ʥʠʠ ʦʢʝʘʥʠʯʝʩʢʠʭ ʚʦʜ ʚ ʩʪʦʨʦʥʫ ʦʙʦʛʘʱʝʥʠʷ ʪʷʞʝʣʳʤ ʠʟʦʪʦʧʦʤ ʢʠʩʣʦʨʦʜʘ. 

ʀʟʦʪʦʧʥʳʝ ʦʪʥʦʰʝʥʠʷ ʚʦʜʦʨʦʜʘ ʠ ʢʠʩʣʦʨʦʜʘ ʚʦʜ ʤʝʣʦʚʳʭ, ʶʨʩʢʠʭ ʠ ʪʨʠʘʩʦʚʳʭ ʚʦʜ ʜʦ-

ʚʦʣʴʥʦ ʙʣʠʟʢʠ ʧʦ ʩʚʦʠʤ ʟʥʘʯʝʥʠʷʤ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʦʙʱʥʦʩʪʠ ʠʭ ʛʝʥʝʟʠʩʘ ʠ ʥʘʣʠʯʠʝʤ 

ʩʚʦʙʦʜʥʳʭ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʛʦʨʠʟʦʥʪʘʤʠ.  

ʇʦʜʟʝʤʥʳʝ ʚʦʜʳ ʧʣʘʪʬʦʨʤʝʥʥʦʛʦ ɼʘʛʝʩʪʘʥʘ ʠʤʝʶʪ ʪʝʥʜʝʥʮʠʶ ʢ ʫʚʝʣʠʯʝʥʠʶ ʩʦʜʝʨʞʘ-

ʥʠʷ ʜʝʡʪʝʨʠʷ ʠ ʢʠʩʣʦʨʦʜʘ-18 ʩ ʛʣʫʙʠʥʦʡ (ʨʠʩ. 5,6). ʇʨʠʯʝʤ ʢʦʥʮʝʥʪʨʘʮʠʷ 18ʆ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ 

ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʫʞʝʩʪʦʯʝʥʠʝʤ ʪʝʨʤʦʙʘʨʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʩ ʛʣʫʙʠʥʦʡ ʠ ʘʢʪʠʚʠ-

ʟʘʮʠʠ ʠʟʦʪʦʧʥʦ-ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʤʝʞʜʫ ʚʦʜʦʡ ʠ ʚʤʝʱʘʶʱʠʤʠ ʧʦʨʦʜʘʤʠ. ʇʨʠ ʵʪʦʤ, ʚ ʧʣʘ-

ʩʪʦʚʳʭ ʚʦʜʘʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʢʘʨʙʦʥʘʪʥʳʤʠ ʢʦʣʣʝʢʪʦʨʘʤʠ, ʦʪʤʝʯʘʶʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʠʝ 

ʟʥʘʯʝʥʠʷ ŭ18ʆ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʝʨʨʠʛʝʥʥʳʤʠ. 
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 ʊʘʙʣʠʮʘ 1 

ʀʟʦʪʦʧʥʳʡ ʩʦʩʪʘʚ ʚʦʜʦʨʦʜʘ ʠ ʢʠʩʣʦʨʦʜʘ ʧʨʠʨʦʜʥʳʭ ʚʦʜ ʉʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʂʘʚʢʘʟʘ 

 
ˉ  ̄

ʧʨʦʙ 

ʄʝʩʪʦ ʦʪʙʦʨʘ ʀʥʪʝʨʚʘʣ ʦʧʨʦʙʦ-

ʚʘʥʠʷ ʠ ʩʪʨʘʪʠʛʨʘ-

ʬʠʯʝʩʢʠʡ ʠʥʜʝʢʩ 

ʊʠʧ ʚʦʜʳ 

(ʧʨʝʦʙʣʘʜʘʶʱʠʝ 

ʘʥʠʦʥʳ ʠ ʢʘʪʠʦʥʳ) 

ʄʠʥʝʨʘ- 

ʣʠʟʘʮʠʷ 

ʛ/ʣ 

dʆ, %ʦ dD, 

%ʦ 

ʉʩʳʣʢʘ 

1 2 3 4 5 6 7 8 

ʉʂʀʌʉʂɸʗ ʇʃʀʊɸ ʇʈʀʂʋʄʉʂɸʗ ʉʀʉʊɽʄɸ ʇʆɼʅʗʊʀʁ 

1. ʆʟʝʢ-ʉʫʘʪʩʢʘʷ, ʩʢʚ. 
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3191-3196, ʂ1 Cl - Na 76,7 -1,5 -17 [11] 

2. ɺʝʣʠʯʘʝʚʩʢʘʷ, ʩʢʚ.70 3080-3092, ʂ1 Cl - Na 112,8 -0,9 -21 [11] 

3. ɿʠʤʥʷʷ ʉʪʘʚʢʘ, ʘʨʪ. 

ʩʢʚ. 

365-389, N2 ak Cl - ʅʉʆ3 - Na 3,8 -8,7 -62 [11] 

4. ʈʫʩʩʢʠʡ ʍʫʪʦʨ ʩʝʚ., 

ʩʢʚ.30 

3453-3455, J2 Cl - Na  +1,3 -36 [19] 

5. ʈʫʩʩʢʠʡ ʍʫʪʦʨ, 

ʩʢʚ.86 

3462-3470, J2 Cl - Na 118,0 +5,7 -18  

6. ʪʦ ʞʝ, ʩʢʚ.47 3467-3472, J2 Cl - Na 121,4 +3,0 -34  

7. ʪʦ ʞʝ, ʩʢʚ.47 3467-3472, J2 Cl - Na 117,0  -44 [16] 

8. ʪʦ ʞʝ, ʩʢʚ.24 3470-3476, J2 Cl - Na 140,0 -0,4 -31 [11] 

9. ʪʦ ʞʝ, ʩʢʚ.43 3179-3185, ʂ1 Cl - Na  +5,53 -54 [19] 

10. ʪʦ ʞʝ, ʩʢʚ.85 3151-3158, ʂ2 Cl - Na 103,3 +3,6 -24  

11. ʪʦ ʞʝ, ʩʢʚ.96 1710-1716, P3-N1 Cl - Na 33,5 +0,7 -80  

12. ʪʦ ʞʝ, ʩʢʚ.99  1476-1467, ʈg3   +0,57  [19] 

13. ʪʦ ʞʝ, ʘʨʪʝʟ. ʩʢʚ.  N2 ap   -10,45  [19] 

14. ʪʦ ʞʝ, ʘʨʪʝʟ. ʩʢʚ.  N2 ap   -10,2  [19] 

15. ʪʦ ʞʝ, ʩʢʚ.32 430, N2 ap  0,65 -12,7 -81  

16. ʉʫʭʦʢʫʤʩʢʘʷ, ʩʢʚ.49 3613-3620, J2 Cl - Na 140 +1,7 -28  

17. ʪʦ ʞʝ, ʩʢʚ.49 3636-3640, J2 Cl - Na  +3,99 -48 [19] 

18. ʪʦ ʞʝ, ʩʢʚ.46 3684-3678, J2 Cl - Na  +4,5 -42 [19] 

19. ʪʦ ʞʝ, ʩʢʚ.40 3331-3335, J3 Cl - Na  +6,46  [19] 

20 ʪʦ ʞʝ, ʩʢʚ.35 3272-3277, ʂ1 Cl - Na  +6,72 -53 [19] 

21. ʪʦ ʞʝ, ʩʢʚ.26 3238-3324, ʂ2 Cl - Na 118,4 +4,6 -32  

22. ʖʞʥʦ-ʉʫʭʦʢʫʤʩʢʘʷ, 

ʩʢʚ.43 

3643-3644, J2 Cl - Na 139,7 +5,1 -32  

23. ʪʦ ʞʝ, ʩʢʚ.57 3385-3397, J2 Cl - Na 136,4 -0,9 -30 [11] 

24. ʪʦ ʞʝ, ʩʢʚ.15 3705-3710, J2 Cl - Na 139,0 +5,2 -20 [11] 

25. ʪʦ ʞʝ, ʩʢʚ.35 3293-3298, ʂ1 Cl - Na 132,3 +5,5 -34  

1 2 3 4 5 6 7 8 

26 ʪʦ ʞʝ, ʩʢʚ.27 3282-3285, ʂ1 Cl - Na  +3,7 -45 [19] 

27. ʪʦ ʞʝ, ʩʢʚ.24 735-738, N2 ap  21,6 -8,0 -52  

28 ɺʦʩʪʦʯʥʦ-

ʉʫʭʦʢʫʤʩʢʘʷ, ʩʢʚ.6 

4449-4463, ʊ2   +3,75 -42 [19] 

29. ʉʦʣʦʥʯʘʢʦʚʦʝ, 

ʩʢʚ.37 

4403-4421, ʊ1 Cl - Na 120,7 +3,8 -32  

30. ʪʦ ʞʝ, ʘʨʪʝʟ. ʩʢʚ.     -

10,39 

[19] 

31. ʪʦ ʞʝ, ʩʢʚ.43 4298-4305, ʊ2 Cl - Na 108,7 +2,2 -30  

32. ʪʦ ʞʝ, ʩʢʚ.13 3401-3409, ʂ1 Cl - Na 60,7 +2,8 -29  

33. ʖʙʠʣʝʡʥʘʷ, ʩʢʚ.31 4441-4459, ʊ1 Cl - Na 113,9 +2,2 -29  

34. ʪʦ ʞʝ, ʩʢʚ.12 4502-4497, ʊ1 Cl - Na  +4,95 -40 [19] 

35. ʪʦ ʞʝ, ʩʢʚ.11 4503-4507, ʊ1 Cl - Na  +4,57 -36,5 [19] 

36. ʪʦ ʞʝ, ʩʢʚ.4 3800-3830, J3 Cl - Na  +1,6 -33 [19] 

37. ʂʫʤʫʭʩʢʘʷ, ʩʢʚ.5 4819-4836, ʊ1 Cl - Na 120,8 +3,5 -30  

38. ʄʘʨʪʦʚʩʢʘʷ, ʩʢʚ.8 3704-3710, J2 Cl - Na 137,6 +2,6 -29  

39 ʪʦ ʞʝ, ʩʢʚ,5 3410-3430, J2 Cl - Na  +1,9 -49 [19] 

40 ʪʦ ʞʝ, ʩʢʚ,7 3520, J2 Cl - Na  +2,4 -41 [19] 
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41. ʪʦ ʞʝ, ʩʢʚ.17 3417-3423, ʂ1-J3 Cl - Na 135,5 +2,6 -36  

42. ʪʦ ʞʝ, ʩʢʚ.1 450, N2 ap  0,77 -11,6 -78  

43. ʄʘʡʩʢʘʷ, ʩʢʚ.22 3637-3645, J3 Cl - Na  +9,54  [19] 

44. ʪʦ ʞʝ, ʩʢʚ.9 3136-3140, ʂ1 Cl - Na  +5,11 -54 [19] 

45. ɿʘʪʝʨʝʯʥʘʷ, ʩʢʚ. 650, N2 ak    -77 [3] 

46. ɸʤʫʨ-ʂʫʨʛʘʥ, ʩʢʚ.18 2531-3534, ʂ2 Cl - Na  -4,2 -63 [19] 

47. ʪʦ ʞʝ, ʘʨʪʝʟ. ʩʢʚ 440, N2 ap    -82 [16] 

48. ʊʘʨʫʤʦʚʩʢʘʷ, ʩʢʚ.4 5382-5388, J2 Cl - Na 176,8 +3,1 -32  

49. ʪʦ ʞʝ ʩʢʚ.2 3944-4244, ʂ2 Cl - Na 46,0 +6,5 -20  

50. ʪʦ ʞʝ ʩʢʚ.5 3163-3170, P3-N1  28,7 +0,9 -42  

51. ʪʦ ʞʝ ʩʢʚ.5 2260-2300, N1 ļ  18,8 -10,5 -85  

52. ʪʦ ʞʝ, ʩʢʚ.1 5429, J2 Cl - Na 192,7 -0,9 -30 [11] 

53. ʪʦ ʞʝ, ʩʢʚ.1 5429, J2 Cl - Na 210  -44 [126] 

54. ɹʦʣʛʘʨʩʢʠʡ ʍʫʪʦʨ, 

ʩʢʚ.3ʊɼ 

22690, N1 ļ  14,0 -10,5 -80  

ʊɽʈʉʂʆ-ʂɸʉʇʀʁʉʂʀʁ ʇɽʈɽɼʆɺʆʁ ʇʈʆɻʀɹ ʉɽɺɽʈʅʓʁ ɹʆʈʊ ʇʈʆɻʀɹɸ 

55. ʂʠʟʣʷʨ N1 ļ   +4,09 -72 [19] 

56. ʂʠʟʣʷʨ, ʩʢʚ.6ʊ 1537-1558, N2 ap   -8,57 -83 [19] 

1 2 3 4 5 6 7 8 

57. ʂʠʟʣʷʨ, ʩʢʚ.6ʊ 1537-1558, N2 ap  2.0  -85 [16] 

ɼɸɻɽʉʊɸʅʉʂʀʁ ʂʃʀʅ 

58. ɿʫʨʘʤʘʢʝʥʪʩʢʠʡ ʠʩ-

ʪʦʯʥʠʢ 

N1 ʩ ʅʉʆ3 - Sʆ4 - Na 1.0  -90 [16] 

59. ɿʘʫʟʝʥʙʘʰ, ʩʢʚ.3 3660-3690, ʂ2 ʅʉʆ3 - Cl - Na 5,4  -80 [16] 

60. ʄʘʭʘʯʢʘʣʘ, ʩʢʚ.22ʊ 1590, N1 ļ Cl - Sʆ4 - Na 12,6  -81  

61. ʄʘʭʘʯʢʘʣʘ, ʩʢʚ.27ʊ 1500, N1 ļ Cl - Sʆ4 - Na 10,0  -54 [16] 

62. ʄʘʭʘʯʢʘʣʘ, ʩʢʚ.160 1487-1518, N1 kg  3,5  -80 [16] 

63. ʄʘʭʘʯʢʘʣʘ, ʩʢʚ.175 1200-1390, N1 kg  3,6  -86 [16] 

64. ʄʘʭʘʯʢʘʣʘ, ʩʢʚ.180 983-1010, N1 kg  5,1  -102 [16] 

65. ʊʝʨʥʘʠʨ N1 kg  5,1 -8,57 -81 [19] 

66. ɼʠʤʠʪʨʦʚʩʢʘʷ, 

ʩʢʚ.12 

3660-3690, ʂ2 Cl - Na 28,7 +9,3 -21  

67. ʪʦ ʞʝ, ʩʢʚ.6 3600-4000, ʂ2 Cl - Na 0,65 +4,1 -35  

68. ʅʦʚʳʡ ʍʫʱʝʪ, 

ʩʢʚ.3ʄ 

815-830, N1 kg Cl - Na 45,7 -7,3   

69. ʄʘʥʘʩ-ʊʫʨʘʣʠ, 

ʩʢʚ.100ʄ 

1329-1302, N1 ļ Cl - Na 55,6 -7,7 -68  

70. ɻʝʣʠ-ʇʘʨʘʫʣ, 

ʩʢʚ.42ɸ 

900, J2 Cl - ʅʉʆ3 - Na 9,9  -80  

ʂɸʈɸʅɸʁʉʂɸʗ ɼɽʇʈɽʉʉʀʗ 

71. ʀʟʙʝʨʙʘʰ, ʩʢʚ.20 1600, N1 ļ Cl - ʅʉʆ3 - Na 10,5  -89  

72. ʪʦ ʞʝ, ʩʢʚ.187 1881-1912, ʈg1 ï ï -1,3 -40 [11] 

73. ʪʦ ʞʝ, ʩʢʚ.243 3680-3801, ʂ1 Cl - Na 47,0 -0,8 -28 [11] 

ʖɾʅʆ-ɼɸɻɽʉʊɸʅʉʂɸʗ ʉʂʃɸɼʏɸʊɸʗ ʉʊʋʇɽʅʔ 

74. ʄʳʩ ɹʘʰʣʳ, ʠʩʪʦʯ-

ʥʠʢ 

N1 kg Cl - Na 79  -46 [16] 

75. ʂʘʷʢʝʥʪ, ʩʢʚ.602 N1 ʩ Cl - ʅʉʆ3 - Na 1.5  -78  

76. ʂʘʷʢʝʥʪ, ʩʢʚ.11 477-637N1 ļ Cl - ʅʉʆ3 - Na 2,5  -78 [16] 

77. ʅʦʚʦʢʘʷʢʝʥʪ, 

ʩʢʚ.698ʄ 

1100-1410 , ʂ2- ʂ1 Cl - Na 60,1 +2,7 -38  

78. ɹʝʨʠʢʝʡ, ʩʢʚ.20 2395, ʂ1 Cl - Na 70,6  -45  

79. ɼʫʟʣʘʢ, ʩʢʚ.8 286, ʂ2 Cl - Na 72,0  -50  

80. ɼʫʟʣʘʢ, ʩʢʚ.25 280-420, ʂ2 Cl - Na 70,0  -50  

81. ʈʫʙʘʩ, ʩʢʚ.4 695, ʂ1 Cl - Na 72,0  -48  

ʄɽɻɸʅʊʀʂʃʀʅʆʈʀʁ ɹʆʃʔʐʆɻʆ ʂɸɺʂɸɿɸ 

82. ʍʟʘʥʦʨʩʢʠʡ ʠʩʪʦʯʥʠʢ J1t3 Cl - Na - ʉʘ 2,7  -105  

83. ʀʥʭʦʢʚʘʨʠʥʩʢʠʡ 

ʠʩʪʦʯʥʠʢ 

J1t2 Cl - ĉ¤ʆ3 - Na 6,5  -90  
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84. ʅʠʞʥʝʠʥʭʝʣʠʥʩʢʠʡ 

ʠʩʪʦʯʥʠʢ 

J3titon Cl - Na 27,0  -83  

1 2 3 4 5 6 7 8 

85. ɼʞʘʥʠʥʩʢʠʡ ʠʩʪʦʯ-

ʥʠʢ 

J2 1̈ Cl - ʅʉʆ3 - Na 2,4  -117  

86. ʂʠʟʳʣ-ɼʝʨʝ, ʩʢʚ.145 800, J2 1̈ ʅʉʆ3 - Na 0,4  -90  

87. ʈʳʯʘʣ-ʉʫ, ʩʢʚ.36 285, J2 Cl - ʅʉʆ3 - Na 4,5  -90 [16] 

88. ʪʦ ʞʝ, ʠʩʪʦʯʥʠʢ  J2 Cl - ʅʉʆ3 - Na 3,2  -95 [16] 

89. ɻʠʣʴʷʨʩʢʠʡ ʠʩʪʦʯ-

ʥʠʢ 

ʂ1 Cl - ʅʉʆ3 - Na 9,3  -85  

ʈɽʂʀ ʀ ɸʊʄʆʉʌɽʈʅʓɽ ʆʉɸɼʂʀ 

90. ʨ. ɸʥʜʠʡʩʢʦʝ ʂʦʡʩʫ     -98  

91. ʪʦ ʞʝ     -77 [22] 

92. ʨ. ʍʚʘʨʰʠʥʢʘ, ʧʨʘ-

ʚʳʡ ʧʨʠʪʦʢ  

ʚʝʨʭʦʚʴʝʚ ʨ. ɸʥʜʠʡ-

ʩʢʦʝ ʂʦʡʩʫ 

    -86 [22] 

93. ʨ. ɸʚʘʨʩʢʦʝ ʂʦʡʩʫ     -70 [22] 

94. ʨ. ʂʘʨʘ-ʂʦʩʫ     -84 [22] 

95. ʨ. ʂʘʟʠʢʫʤʫʭʩʢʦʝ 

ʢʦʡʩʫ 

   -8,6 -81 [22] 

96. ʨ. ʉʘʤʫʨ    -10,2 -85 [22] 

97. ʨ. ɸʭʪʳʯʘʡ    -9,1 -80 [22] 

98. ʨ. ʉʫʣʘʢ    -9,0 -67 [22] 

99. ʨ. ʊʝʨʝʢ    -8,2 -74 [22] 

100. ʈʝʢʠ, ʦʟʝʨʘ ʠ ʛʦʨʥʳʝ 

ʨʫʯʴʠ ʧʨʝʠʤʫʱʝ-

ʩʪʚʝʥʥʦ ʣʝʜʥʠʢʦʚʦʛʦ 

ʧʠʪʘʥʠʷ ʂʘʚʢʘʟʘ 

   -14,52 õ -

9,9 

-102 

õ -70 

[11] 

101. ɸʪʤʦʩʬ. ʦʩʘʜʢʠ 

(ʜʦʞʜʴ) ʛ. ɻʨʦʟʥʳʡ 

   -6,8 -49 [11] 

102. ɸʪʤʦʩʬ. ʦʩʘʜʢʠ 

(ʜʦʞʜʴ) 

ʛ. ʄʘʭʘʯʢʘʣʘ 

   -0,63 -24,0 [19] 

103. ʂʘʩʧʠʡʩʢʦʝ ʤʦʨʝ ʛ. 

ʄʘʭʘʯʢʘʣʘ 

   -3,62 -22 õ 

-5,3 

[19] 

 

ʅʝʩʢʦʣʴʢʦ ʠʥʘʷ ʢʘʨʪʠʥʘ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʠʟʦʪʦʧʦʚ ʚʦʜʦʨʦʜʘ ʠ ʢʠʩʣʦʨʦʜʘ ʥʘʙʣʶʜʘʝʪʩʷ 

ʜʣʷ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʛʦʨʥʦ-ʩʢʣʘʜʯʘʪʳʭ ɻʦʨʥʦʛʦ ʠ ʇʨʝʜʛʦʨʥʦʛʦ ɼʘʛʝʩʪʘʥʘ. 

ɺʩʝ ʠʟʫʯʝʥʥʳʝ ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ ɻʦʨʥʦʛʦ ɼʘʛʝʩʪʘʥʘ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʠʭ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʠ 

ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʦʥʠʞʝʥʥʳʤʠ ʩʦʜʝʨʞʘʥʠʷʤʠ ʜʝʡʪʝʨʠʷ (ŭD ʦʪ -85 ʜʦ -

117ă), ʙʣʠʟʢʠʤʠ ʢ ʝʛʦ ʩʦʜʝʨʞʘʥʠʶ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʘʭ ʨʘʡʦʥʘ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ 

ʠʥʬʠʣʴʪʨʘʮʠʦʥʥʦʡ ʧʨʠʨʦʜʝ ʫʢʘʟʘʥʥʳʭ ʚʦʜ, ʯʪʦ ʚʧʦʣʥʝ ʝʩʪʝʩʪʚʝʥʥʦ, ʝʩʣʠ ʠʩʭʦʜʠʪʴ ʠʟ ʛʝʦʣʦʛʠ-

ʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ɻʦʨʥʦʛʦ ɼʘʛʝʩʪʘʥʘ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʩʚʦʡʩʪʚʝʥʥʳ ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʪʨʝʱʠʥʦʚʘʪʦ-

ʩʪʠ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ, ʥʘʣʠʯʠʝ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʨʝʛʠʦʥʘʣʴʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ, ʩʦ-

ʧʨʦʚʦʞʜʘʶʱʠʭʩʷ ʟʦʥʘʤʠ ʜʨʦʙʣʝʥʠʷ ʜʦ ʩʦʪʝʥ ʤʝʪʨʦʚ. ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʬʘʢʪʦʨʳ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʧʨʦʥʠʢʥʦʚʝʥʠʶ ʤʝʪʝʦʨʥʳʭ ʚʦʜ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʝ ʛʣʫʙʠʥʳ ʠ ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʭʠ-

ʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʟʘ ʩʯʝʪ ʠʦʥʥʦ-ʩʦʣʝʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʇʨʝʜʛʦʨʥʦʛʦ ɼʘʛʝʩʪʘʥʘ ʧʦ ʠʟʦʪʦʧʥʳʤ ʜʘʥʥʳʤ ʚʦʜʦʨʦʜʘ ʚʳʜʝʣʷʶʪʩʷ 

ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ ʜʚʫʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʪʠʧʦʚ. ɺʦʜʳ ʩʨʝʜʥʝʤʠʦʮʝʥʦʚʳʭ ʛʦʨʠʟʦʥʪʦʚ (ʢʘʨʘʛʘʥ, 

ʯʦʢʨʘʢ) ʚ ʦʩʥʦʚʥʦʤ ʦʙʝʜʥʝʥʳ ʜʝʡʪʝʨʠʝʤ (ŭD ʦʪ -78 ʜʦ -90ă) ʠ ʠʤʝʶʪ ʠʥʬʠʣʴʪʨʘʮʠʦʥʥʦʝ ʧʨʦ-

ʠʩʭʦʞʜʝʥʠʝ. ʈʘʩʩʦʣʴʥʳʝ ʡʦʜʦ-ʙʨʦʤʥʳʝ ʚʦʜʳ ʭʣʦʨʠʜʥʦ-ʥʘʪʨʠʝʚʦʛʦ ʩʦʩʪʘʚʘ, ʧʨʠʫʨʦʯʝʥʥʳʝ ʢ 

ʤʝʟʦʟʦʡʩʢʠʤ ʦʪʣʦʞʝʥʠʷʤ ɺʦʩʪʦʯʥʦʡ ʘʥʪʠʢʣʠʥʘʣʴʥʦʡ ʟʦʥʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʦʚʳʰʝʥʥʳʤʠ 

ʩʦʜʝʨʞʘʥʠʷʤʠ ʜʝʡʪʝʨʠʷ ʠ ʧʦ ʟʥʘʯʝʥʠʷʤ ŭD (-45 ï -50ă) ʙʣʠʟʢʠ ʢ ʚʦʜʘʤ ʤʦʨʩʢʦʛʦ ʛʝʥʝʟʠʩʘ. 

ʇʦ ʤʥʝʥʠʶ ʨʘʟʣʠʯʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, [25, 26] ʚ ʠʩʪʦʨʠʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʨ-

ʨʠʪʦʨʠʠ ʉʝʚʝʨʥʦʛʦ ʂʘʚʢʘʟʘ ʥʝ ʙʳʣʦ ʫʩʣʦʚʠʡ ʜʣʷ ʧʦʣʥʦʛʦ ʚʳʪʝʩʥʝʥʠʷ ʧʝʨʚʠʯʥʳʭ ʧʦʛʨʝʙʝʥʥʳʭ 



ʊʈʋɼʓ ʀʅʉʊʀʊʋʊɸ ɻɽʆʃʆɻʀʀ ɼɸɻɽʉʊɸʅʉʂʆɻʆ ʅɸʋʏʅʆɻʆ ʎɽʅʊʈɸ ʈɸʅ ˉ 1(68), 2017 

 

50 

ʤʦʨʩʢʠʭ ʚʦʜ. ɼʦ ʩʨʝʜʥʝʤʠʦʮʝʥʦʚʦʛʦ ʚʨʝʤʝʥʠ ʦʧʠʩʳʚʘʝʤʳʡ ʨʘʡʦʥ ʙʳʣ ʟʘʥʷʪ ʤʦʨʝʤ, ʢʦʪʦʨʦʝ ʩ 

ʤʦʤʝʥʪʘ ʦʙʨʘʟʦʚʘʥʠʷ ʂʘʚʢʘʟʩʢʦʛʦ ʭʨʝʙʪʘ (ʯʦʢʨʘʢʩʢʠʡ ʚʝʢ) ʧʦʩʪʝʧʝʥʥʦ ʦʪʩʪʫʧʘʣʦ, ʘ ʟʘʪʝʤ ʩ 

ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʉʪʘʚʨʦʧʦʣʴʩʢʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʠ ʨʘʟʜʝʣʠʣʦʩʴ ʥʘ ʜʚʘ ʙʘʩʩʝʡʥʘ (ɸʟʦʚʩʢʦʝ ʠ 

ʂʘʩʧʠʡʩʢʦʝ ʤʦʨʷ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʨʩʢʦʡ ʙʘʩʩʝʡʥ ʧʦʣʥʦʩʪʴʶ ʥʝ ʠʩʯʝʟʘʣ, ʘ ʪʦʣʴʢʦ ʦʪʩʪʫʧʘʣ. 

ʅʘʯʘʚʰʝʝʩʷ ʚʳʪʝʩʥʝʥʠʝ ʧʝʨʚʠʯʥʳʭ ʚʦʜ ʚ ʛʦʨʥʦʡ ʦʙʣʘʩʪʠ ʧʦʩʪʝʧʝʥʥʦ ʨʘʩʧʨʦʩʪʨʘʥʷʣʦʩʴ ʥʘ ʙʦ-

ʣʝʝ ʜʨʝʚʥʠʝ ʛʦʨʠʟʦʥʪʳ, ʘ ʚ ʧʨʝʜʛʦʨʥʦʡ ʧʦʣʦʩʝ ʟʘʪʨʘʛʠʚʘʣʦ ʤʦʣʦʜʳʝ ʦʙʨʘʟʦʚʘʥʠʷ. ʇʨʠ ʪʘʢʠʭ 

ʫʩʣʦʚʠʷʭ ʚ ʥʠʞʥʠʭ ʯʘʩʪʷʭ ʤʝʟʦʟʦʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʩʦʚʨʝʤʝʥʥʦʛʦ ʊʝʨʩʢʦ-ʂʘʩʧʠʡʩʢʦʛʦ ʧʨʦʛʠʙʘ 

ʜʦʣʞʥʳ ʙʳʣʠ ʩʦʭʨʘʥʠʪʴʩʷ ʧʦʛʨʝʙʝʥʥʳʝ ʚʦʜʳ, ʪʘʢ ʢʘʢ ʧʦʜ ʤʦʨʩʢʠʤʠ ʙʘʩʩʝʡʥʘʤʠ ʚ ʛʣʫʙʦʢʦʟʘ-

ʣʝʛʘʶʱʠʭ ʛʦʨʠʟʦʥʪʘʭ ʠʭ ʚʳʪʝʩʥʝʥʠʝ ʯʨʝʟʚʳʯʘʡʥʦ ʟʘʪʨʫʜʥʝʥʦ. 
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ʀʟʦʪʦʧʥʳʝ ʜʘʥʥʳʝ ʚʦʜʦʨʦʜʘ ʧʦʜʪʚʝʨʞʜʘʶʪ ʵʪʠ ʚʳʚʦʜʳ. ʇʦ ʩʦʜʝʨʞʘʥʠʶ ʜʝʡʪʝʨʠʷ ʨʘʩ-

ʩʦʣʴʥʳʝ ʚʦʜʳ ʤʝʟʦʟʦʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ɺʦʩʪʦʯʥʦʡ ʘʥʪʠʢʣʠʥʘʣʴʥʦʡ ʟʦʥʳ ʠʤʝʶʪ ʤʦʨʩʢʦʝ ʧʨʦʠʩ-

ʭʦʞʜʝʥʠʝ ʠ ʙʣʠʟʢʠ ʢ ʚʦʜʘʤ ʟʘʩʪʦʡʥʦʛʦ ʨʝʞʠʤʘ ʜʨʫʛʠʭ ʨʘʡʦʥʦʚ ʩʪʨʘʥʳ [6, 27]. ʕʪʠ ʩʦʭʨʘʥʠʚ-

ʰʠʝʩʷ ʧʦʛʨʝʙʝʥʥʳʝ ʚʦʜʳ ʧʦʩʪʝʧʝʥʥʦ ʚʳʪʝʩʥʷʶʪʩʷ ʧʦ ʟʦʥʘʤ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ, ʦʩʣʦʞ-

ʥʷʶʱʠʭ ʩʪʨʦʝʥʠʝ ɺʦʩʪʦʯʥʦʡ ʘʥʪʠʢʣʠʥʘʣʠ. ʅʘ ʦʪʜʝʣʴʥʳʭ ʧʣʦʱʘʜʷʭ ʠʟʦʪʦʧʥʦ-ʪʷʞʝʣʳʝ ʚʦʜʳ 

ʤʝʟʦʟʦʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʨʘʟʛʨʫʞʘʶʪʩʷ ʚ ʚʳʰʝʣʝʞʘʱʠʝ ʛʦʨʠʟʦʥʪʳ (ʄʘʭʘʯʢʘʣʘ, ʩʢʚ. 27ʊ ï ŭD = 

54ă; ʀʟʙʝʨʙʘʰ, ʩʢʚ. 147 ï ŭD = -40ă), ʚʧʣʦʪʴ ʜʦ ʜʥʝʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ (ʠʩʪʦʯʥʠʢ ʥʘ ʤʳʩʝ ɹʘʰ-

ʣ rï ŭD = -46ă). 

ʇʦ ʠʟʦʪʦʧʥʦʤʫ ʩʦʩʪʘʚʫ ʚʦʜʦʨʦʜʘ ʚʦʜʳ ʤʝʟʦʟʦʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ɺʦʩʪʦʯʥʦʡ ʘʥʪʠʢʣʠ-

ʥʘʣʴʥʦʡ ʟʦʥʳ ʠʜʝʥʪʠʯʥʳ ʧʦʜʟʝʤʥʳʤ ʚʦʜʘʤ ʤʝʟʦʟʦʡʩʢʠʭ ʛʦʨʠʟʦʥʪʦʚ ʈʘʚʥʠʥʥʦʛʦ ɼʘʛʝʩʪʘʥʘ, 

ʜʣʷ ʢʦʪʦʨʳʭ ʭʘʨʘʢʪʝʨʥʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ŭD, ʠʟʤʝʥʷʶʱʠʝʩʷ ʚ ʠʥʪʝʨʚʘʣʝ ʦʪ -20 ʜʦ 

-40ă ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʚʦʜʘʤ ʤʦʨʩʢʦʛʦ ʛʝʥʝʟʠʩʘ. 

ʅʘ ʧʨʠʧʦʜʥʷʪʳʭ ʫʯʘʩʪʢʘʭ ʇʨʝʜʛʦʨʥʦʛʦ ɼʘʛʝʩʪʘʥʘ ʶʨʩʢʠʝ ʠ ʤʝʣʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʭʦʨʦʰʦ 

ʧʨʦʤʳʪʳ ʠ ʟʜʝʩʴ ʬʦʨʤʠʨʫʶʪʩʷ ʚʦʜʳ ʠʥʬʠʣʴʪʨʘʮʠʦʥʥʦʛʦ ʛʝʥʝʟʠʩʘ (ɻʝʣʠ-ʇʘʨʘʫʣ, ʩʢʚ.42ɸ ï ŭD 

= -80ă). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʤʝʟʦʟʦʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʇʨʝʜʛʦʨʥʦʛʦ ɼʘ-

ʛʝʩʪʘʥʘ ʦʙʫʩʣʦʚʣʝʥʦ ʜʚʫʤʷ ʚʟʘʠʤʥʦ ʧʨʦʥʠʢʘʶʱʠʤʠ ʧʨʦʮʝʩʩʘʤʠ: ʠʥʬʠʣʴʪʨʘʮʠʷ ʠʟ ʦʙʣʘʩʪʝʡ 

ʧʠʪʘʥʠʷ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ɻʦʨʥʦʤ ɼʘʛʝʩʪʘʥʘ ʠ ʚʳʪʝʩʥʝʥʠʝ ʜʨʝʚʥʠʭ ʧʦʛʨʝʙʝʥʥʳʭ ʚʦʜ ʠʟ ʛʣʫ-

ʙʦʢʠʭ ʛʦʨʠʟʦʥʪʦʚ ʇʨʠʤʦʨʩʢʦʡ ʯʘʩʪʠ ɼʘʛʝʩʪʘʥʘ. 

ʀʟʦʪʦʧʥʳʡ ʩʦʩʪʘʚ ʢʠʩʣʦʨʦʜʘ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʚʘʨʴʠʨʫʝʪʩʷ ʚ ʠʥʪʝʨʚʘʣʝ 

ʦʪ -8,57 ʜʦ +9,3ă. ɼʣʷ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʢʘʨʘʛʘʥ-ʯʦʢʨʘʢʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʟʥʘʯʝʥʠʷ ŭ18ʆ ʩʦ-

ʩʪʘʚʣʷʶʪ -7,7 ï -8,57ă ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʚʦʜʘʤ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʠʥʬʠʣʴʪʨʘʮʠʦʥʥʦʛʦ ʛʝʥʝ-

ʟʠʩʘ. ʇʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʛʣʫʙʠʥʳ ʟʘʣʝʛʘʥʠʷ ʚʦʜʦʥʦʩʥʳʭ ʛʦʨʠʟʦʥʪʦʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ ʟʥʘ-

ʯʝʥʠʝ ŭ18ʆ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʢʘʢ ʫʚʝʣʠʯʝʥʠʝʤ ʜʦʣʠ ʚʦʜ ʤʦʨʩʢʦʛʦ ʛʝʥʝʟʠʩʘ, ʪʘʢ ʠ ʠʟʦʪʦʧʥʦ-

ʦʙʤʝʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʩ ʚʤʝʱʘʶʱʠʤʠ ʧʦʨʦʜʘʤʠ. ɺ ʞʝʩʪʢʠʭ ʪʝʨʤʦʙʘʨʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, 

ʩʚʦʡʩʪʚʝʥʥʳʭ ʜʣʷ ʚʦʜʦʥʦʩʥʳʭ ʛʦʨʠʟʦʥʪʦʚ ʤʝʟʦʟʦʷ, ʟʘ ʩʯʝʪ ʠʟʦʪʦʧʥʦʛʦ ʦʙʤʝʥʘ ʩ ʢʠʩʣʦʨʦʜ-

ʩʦʜʝʨʞʘʱʠʤʠ ʧʦʨʦʜʘʤʠ (ʠʟʚʝʩʪʥʷʢʠ, ʜʦʣʦʤʠʪʳ ʠ ʜʨ.) ʚʦʜʳ ʦʙʦʛʘʱʘʶʪʩʷ ʪʷʞʝʣʳʤ ʢʠʩʣʦ-

ʨʦʜʦʤ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʠʟʦʪʦʧʥʦ-ʦʙʤʝʥʥʳʭ ʨʝʘʢʮʠʡ ʚʦʟʨʘʩʪʘʝʪ ʩ ʧʦʚʳʰʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ 

ʠ ʜʘʚʣʝʥʠʷ ʚ ʧʣʘʩʪʘʭ, ʯʪʦ ʚʳʟʳʚʘʝʪ ʫʚʝʣʠʯʝʥʠʝ ŭ18O ʚ ʧʦʜʟʝʤʥʳʭ ʚʦʜʘʭ ʩ ʛʣʫʙʠʥʦʡ ʠʭ ʟʘʣʝ-

ʛʘʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʘʥʘ ʧʦʜʨʦʙʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʟʦʪʦʧʦʚ ʚʦʜʦʨʦʜʘ ʠ ʢʠʩʣʦʨʦʜʘ ʚ ʧʦʜʟʝʤʥʳʭ ʚʦʜʘʭ ɼʘʛʝʩʪʘʥʘ. ɺʳʜʝʣʝʥʳ ʚʦ-

ʜ  rʨʘʟʣʠʯʥʦʛʦ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʪʠʧʦʚ - ʠʥʬʠʣʴʪʨʘʮʠʦʥʥʳʝ ʠ ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʳʝ. ʋʩʪʘʥʦʚʣʝʥʘ ʠʭ 

ʟʦʥʘʣʴʥʦʩʪʴ, ʦʧʨʝʜʝʣʝʥʳ ʠʥʪʝʨʚʘʣʳ ʠʟʤʝʥʝʥʠʷ ʠʟʦʪʦʧʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʚʦʜ ʨʘʟʣʠʯʥʳʭ ʛʠʜ-

ʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʛʦʨʠʟʦʥʪʦʚ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʷʶʪ ʫʪʦʯʥʠʪʴ ʩʪʨʫʢʪʫʨʥʦ-

ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʨʝʛʠʦʥʘ. 
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ʉʆɿɼɸʅʀɽ ʕʃɽʂʊʈʆʅʅʆʁ ʂɸʈʊʓ çʄʀʅɽʈɸʃʔʅʓɽ ɺʆɼʓ ɻʆʈʅʆ-ʉʂʃɸɼʏɸʊʆɻʆ 

ɼɸɻɽʉʊɸʅɸè ʉ ʇʈʀʄɽʅɽʅʀɽʄ ɻʀʉ ʊɽʍʅʆʃʆɻʀʁ 

ʂʫʨʙʘʥʦʚʘ ʃ.ʄ., ɻʫʩʝʡʥʦʚʘ ɸ.ʐ., ʀʙʘʝʚ ɾ.ɻ. 

ʀʥʩʪʠʪʫʪ ʛʝʦʣʦʛʠʠ ɼʅʎ ʈɸʅ 

ɺ ʩʪʘʪʴʝ ʜʘʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ ʛʦʨʥʦ-ʩʢʣʘʜʯʘʪʦʛʦ ɼʘʛʝʩʪʘʥʘ ʩʦʛʣʘʩʥʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʀʚʘʥʦʚʘ-ʅʝʚʨʘʝʚʘ. ɼʘʝʪʩʷ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ɻʀʉ-ʩʠʩʪʝʤʘʭ. ʆʧʠʩʳʚʘʝʪʩʷ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʵʣʝʢʪʨʦʥʥʦʡ ʢʘʨʪʳ ʤʠ-

ʥʝʨʘʣʴʥʳʭ ʚʦʜ ʛʦʨʥʦ-ʩʢʣʘʜʯʘʪʦʛʦ ɼʘʛʝʩʪʘʥʘ. ʅʘ ʧʨʠʤʝʨʘʭ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʘ ʨʘʙʦʪʘ ʩ ʩʦʟʜʘʥʥʦʡ ʢʘʨʪʦʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ. ʄʠʥʝʨʘʣʴʥʳʝ ʚʦʜʳ, ʙʘʣʴʥʝʦʣʦʛʠʯʝʩʢʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ, ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, 

ʵʣʝʢʪʨʦʥʥʳʝ ʢʘʨʪʳ, ʙʘʟʘ ʜʘʥʥʳʭ. 

 

CREATE E-CARDS "MINERAL  WATER FOLDED MOUNTAINS OF DAGESTAN" WITH THE 

USE OF GIS TECHNOLOGY 

Kurbanova L.M., Huseynova A.Sh., Ibayev G.Z. 

Institute of Geology Dagestan scientific center of RAS 

The article describes the mineral waters of the mountain-folded Dagestan according to the classification of 

Ivanov-Nevraev. Gives an idea of GIS-systems. The process of creating an electronic map of mineral waters of mountain-

folded Dagestan is described. The examples show how to work with the created map. 

Keywords. Mineral water, balneological classification, geoinformation systems, electronic maps, database. 

 

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.  

ʀʟʫʯʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ ɼʘʛʝʩʪʘʥʘ ʥʘʯʘʣʦʩʴ ʝʱʝ ʩ ʢʦʥʮʘ 19 ʚʝʢʘ ʠ ʵʪʠʤ ʟʘʥʠʤʘʣʠʩʴ 

ʨʘʟʣʠʯʥʳʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʨʘʟʥʦʝ ʚʨʝʤʷ. ʆʜʥʘʢʦ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʠ ʚʩʝʩʪʦʨʦʥʥʝʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ɼʘʛʝʩʪʘʥʘ ʩʚʷʟʘʥʦ ʩ ʩʦʟʜʘʥʠʝʤ ɼʘʛʝʩʪʘʥʩʢʦʡ ʢʦʤʧʣʝʢʩʥʦʡ ʛʝʦʣʦ-

ʛʠʯʝʩʢʦʡ ʵʢʩʧʝʜʠʮʠʠ (1960ʛ.), ʀʥʩʪʠʪʫʪʘ ʛʝʦʣʦʛʠʠ (1956 ʛ.) ɼʘʛʝʩʪʘʥʩʢʦʛʦ ʬʠʣʠʘʣʘ ɸʅ ʉʉʉʈ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʘʢʦʧʣʝʥ ʦʧʨʝʜʝʣʝʥʥʳʡ ʤʘʪʝʨʠʘʣ ʧʦ ʤʠʥʝʨʘʣʴʥʳʤ ʚʦʜʘʤ ɼʘʛʝʩʪʘʥʘ, ʧʦ-

ʵʪʦʤʫ ʥʘʟʨʝʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʵʪʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʯʪʦ ʠ ʷʚʠʣʦʩʴ ʮʝʣʴʶ ʧʨʦʚʝ-

ʜʝʥʥʦʡ ʨʘʙʦʪʳ, ʦ ʢʦʪʦʨʦʡ ʧʦʡʜʝʪ ʨʝʯʴ.  

ʉʦʛʣʘʩʥʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʀʚʘʥʦʚʘ ɺ.ɺ., ʅʝʚʨʘʝʚʘ ɻ.ɸ., ʚ ɼʘʛʝʩʪʘʥʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʠʥʝ-

ʨʘʣʴʥʳʝ ʚʦʜʳ ʚʩʝʭ ʙʘʣʴʥʝʦʣʦʛʠʯʝʩʢʠʭ ʛʨʫʧʧ [1]. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ʥʝʜʨʘʭ ɼʘʛʝʩʪʘʥʘ ʨʘʟ-

ʚʝʜʘʥʳ ʩʚʳʰʝ 250 ʦʜʠʥʦʯʥʳʭ ʠ ʛʨʫʧʧʦʚʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʦʣʥʦʩʪʴʶ ʦʪʚʝʯʘʶʱʠʝ 

ʥʦʨʤʘʪʠʚʘʤ ɻʆʉʊʘ ʄʠʥʟʜʨʘʚʘ ʈʌ çʄʠʥʝʨʘʣʴʥʳʝ ʚʦʜʳè. ʈʘʟʚʝʜʘʥʦ 26 ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʣʝʯʝʙ-

ʥʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʚ ʦʩʥʦʚʥʦʤ, ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦʛʦ ʥʘʪʨʠʝʚʦʛʦ ʩʦʩʪʘʚʘ ʙʝʟ ʩʧʝ-

ʮʠʬʠʯʝʩʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ (15), ʘ ʪʘʢʞʝ ʡʦʜʦ-ʙʨʦʤʥʦʛʦ (8) ʠ ʩʝʨʦʚʦʜʦʨʦʜʥʦʛʦ ʩʦʩʪʘʚʘ (3).  

ɺ ʧʨʝʜʝʣʘʭ ʛʦʨʥʦ-ʩʢʣʘʜʯʘʪʦʛʦ ɼʘʛʝʩʪʘʥʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʠʥʝʨʘʣʴʥʳʝ ʚʦʜʳ ʩʣʝʜʫʶʱʠʭ 

ʪʠʧʦʚ (ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʀʚʘʥʦʚʘ-ʅʝʚʨʘʝʚʘ). 

1) ɺʦʜʳ ʙʝʟ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʩʚʦʡʩʪʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʧʦʚʩʝʤʝʩʪʥʦ, ʦʩʦ-

ʙʝʥʥʦ ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʛʦʨʥʦʛʦ ɼʘʛʝʩʪʘʥʘ. ʄʠʥʝʨʘʣʴʥʳʝ ʠʩʪʦʯʥʠʢʠ ʤʘʣʦʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʝ ʩ 

ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʛʠʜʨʦʢʘʨʙʦʥʘʪʦʚ ʠ ʩʫʣʴʬʘʪʦʚ. ɺʦʜʳ ʩ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ 

ʭʣʦʨʘ ʠ ʛʠʜʨʦʢʘʨʙʦʥʘʪʦʚ ʬʦʨʤʠʨʫʶʪʩʷ ʚ ʟʦʥʘʭ ʟʘʤʝʜʣʝʥʥʦʛʦ ʚʦʜʦʦʙʤʝʥʘ ʚ ʛʣʫʙʦʢʠʭ ʛʦʨʠʟʦʥ-

ʪʘʭ ʟʘ ʩʯʝʪ ʤʝʪʘʤʦʨʬʠʟʤʘ (ʢʘʪʠʦʥʥʳʡ ʦʙʤʝʥ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʩʫʣʴʬʘʪʦʚ) ï ʫʛʣʝʢʠʩʣʦ-

ʤʝʪʘʥʦʚʳʝ ʠ ʘʟʦʪʥʦ-ʱʝʣʦʯʥʳʝ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ-ʭʣʦʨʠʜʥʦ-ʥʘʪʨʠʝʚʳʝ ʩʣʘʙʦʱʝʣʦʯʥʳʝ ʪʝʨ-

ʤʘʣʴʥʳʝ ʚʦʜʳ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ɸʭʪʳ; ʫʛʣʝʢʠʩʣʦ-ʤʝʪʘʥʦʚʳʝ ʭʣʦʨʠʜʥʦ-ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ-

ʥʘʪʨʠʝʚʳʝ ʩʣʘʙʦ ʪʝʨʤʘʣʴʥʳʝ ʤʠʥʝʨʘʣʴʥʳʝ ʚʦʜʳ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʈʳʯʘʣ-ʉʫ.  

2) ʋʛʣʝʢʠʩʣʳʝ ʤʠʥʝʨʘʣʴʥʳʝ ʚʦʜʳ, ʢʦʪʦʨʳʝ ʧʨʠʫʨʦʯʝʥʳ ʢ ʟʦʥʝ ʛʣʫʙʠʥʥʳʭ ʪʝʢʪʦʥʠʯʝ-

ʩʢʠʭ ʨʘʟʣʦʤʦʚ, ʠʤʝʶʪ ʚʫʣʢʘʥʠʯʝʩʢʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʊʠʥʜʠʥʩʢʦʡ, ʀʥʭʦʢʚʘ-

ʨʠʥʩʢʦʡ ʠ ʂʫʘʥʩʢʦʡ ʛʨʫʧʧʘʤʠ ʠʩʪʦʯʥʠʢʦʚ ʚ ʚʳʩʦʢʦʛʦʨʥʦʤ ɼʘʛʝʩʪʘʥʝ. ʉʦʜʝʨʞʘʥʠʝ ʩʚʦʙʦʜʥʦʡ 



ʂʫʨʙʘʥʦʚʘ ʃ.ʄ., ɻʫʩʝʡʥʦʚʘ ɸ.ʐ., ʀʙʘʝʚ ɾ.ɻ. 
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ʫʛʣʝʢʠʩʣʦʪʳ ʚ ʠʭ ʚʦʜʘʭ ʩʦʩʪʘʚʣʷʝʪ 1,1ï1,7 ʛ/ʣ [2]. ɺ ʧʨʝʜʛʦʨʥʦʤ ɼʘʛʝʩʪʘʥʝ ʠʩʪʦʯʥʠʢʦʚ, ʛʘʟʠ-

ʨʫʶʱʠʭ ʫʛʣʝʢʠʩʣʦʪʦʡ ʥʝʪ, ʥʦ ʠʤʝʶʪʩʷ ʠʩʪʦʯʥʠʢʠ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʫʛʣʝʢʠʩʣʦʪʳ 

ʚ ʩʦʩʪʘʚʝ ʩʧʦʥʪʘʥʥʳʭ ʛʘʟʦʚ. 

3) ʉʫʣʴʬʠʜʥʳʝ (ʩʝʨʦʚʦʜʦʨʦʜʥʳʝ) ʤʠʥʝʨʘʣʴʥʳʝ ʚʦʜʳ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʠʩʩʣʝ-

ʜʫʝʤʦʤ ʨʘʡʦʥʝ. ʆʢʦʣʦ ʧʦʣʦʚʠʥʳ ʠʩʪʦʯʥʠʢʦʚ ʛʦʨʥʦʛʦ ʠ ʦʩʦʙʝʥʥʦ ʧʨʝʜʛʦʨʥʦʛʦ ɼʘʛʝʩʪʘʥʘ ʦʪʥʦ-

ʩʠʪʩʷ ʢ ʩʫʣʴʬʠʜʥʳʤ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʵʪʠʭ ʚʦʜ ʩʚʷʟʘʥʦ ʢʘʢ ʩ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝʤ ʩʫʣʴʬʘʪʦʚ ʧʨʠ 

ʥʘʣʠʯʠʠ ʨʘʩʪʚʦʨʝʥʥʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʠ ʙʠʪʫʤʦʚ, ʪʘʢ ʠ ʩ ʦʢʠʩʣʝʥʠʝʤ ʩʫʣʴʬʠʜʦʚ, ʰʠʨʦ-

ʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜʘʭ, ʚ ʦʢʠʩʣʠʪʝʣʴʥʦʡ ʦʙʩʪʘʥʦʚʢʝ ʛʦʨʥʦ-ʩʢʣʘʜʯʘʪʳʭ ʦʙ-

ʣʘʩʪʝʡ. ɺ ʬʦʨʤʠʨʦʚʘʥʠʠ ʞʝ ʩʚʝʨʭʢʨʝʧʢʠʭ ʩʝʨʦʚʦʜʦʨʦʜʥʳʭ ʚʦʜ ʪʠʧʘ ʊʘʣʛʠʥʩʢʠʭ (700 ʤʛ/ʣ), 

ʥʘʨʷʜʫ ʩ ʧʨʦʮʝʩʩʘʤʠ ʩʫʣʴʬʘʪʨʝʜʫʢʮʠʠ, ʧʦ-ʚʠʜʤʦʤʫ, ʠʤʝʶʪ ʤʝʩʪʦ ʧʨʦʮʝʩʩʳ ʛʣʫʙʠʥʥʦʡ ʤʠʛʨʘ-

ʮʠʠ ʩʝʨʦʚʦʜʦʨʦʜʘ [3]. 

4) ɾʝʣʝʟʠʩʪʳʝ ʠ ʩʣʘʙʦʞʝʣʝʟʠʩʪʳʝ ʤʠʥʝʨʘʣʴʥʳʝ ʠʩʪʦʯʥʠʢʠ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʞʝʣʝʟʘ ʚʳ-

ʰʝ ʙʘʣʴʥʝʦʣʦʛʠʯʝʩʢʠʭ ʥʦʨʤ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʧʨʝʜʝʣʘʭ ʧʨʝʜʛʦʨʥʦʛʦ ʠ ʩʨʝʜʥʝ-

ʛʦʨʥʦʛʦ ɼʘʛʝʩʪʘʥʘ. ʂ ʥʠʤ ʤʦʛʫʪ ʙʳʪʴ ʦʪʥʝʩʝʥʳ (Fe, ʤʛ/ʣ): ɸʰʘʨʩʢʠʡ ï 36; ɸʯʠʩʫ ï 44, ʂʘʨʘ-

ʜʘʭʩʢʠʡ ï 10, ʇʠʨʘʫʩʩʢʠʡ ï 23,3; ɿʫʨʘʤʘʢʝʥʪʩʢʠʝ ʠʩʪʦʯʥʠʢʠ ï12,2; 4,0; ʂʘʢʘʶʨʪʦʚʩʢʠʡ ï 11,3. 

ʄʳʰʴʷʢ ʚ ʧʦʜʟʝʤʥʳʭ ʚʦʜʘʭ ʛʦʨʥʦ-ʩʢʣʘʜʯʘʪʦʛʦ ɼʘʛʝʩʪʘʥʘ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʝʪ, ʭʦʪʷ ʜʣʷ 

ʨʘʚʥʠʥʥʦʡ ʯʘʩʪʠ ɼʘʛʝʩʪʘʥʘ ʧʨʦʙʣʝʤʘ ʤʳʰʴʷʢʦʚʠʩʪʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʦʯʝʥʴ ʘʢʪʫʘʣʴʥʘ [4,5]. 

5) ɹʨʦʤʠʩʪʳʝ, ʡʦʜʠʩʪʳʝ ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ ʧʨʠʫʨʦʯʝʥʳ ʢ ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʤ ʩʪʨʫʢʪʫʨʘʤ. 

ʇʦʵʪʦʤʫ ʡʦʜʦ-ʙʨʦʤʥʳʝ ʠʩʪʦʯʥʠʢʠ ʚ ʟʦʥʝ ʛʦʨʥʦʛʦ ɼʘʛʝʩʪʘʥʘ ʩʦʩʪʘʚʣʷʶʪ ʠʩʢʣʶʯʝʥʠʝ. ʉʦʜʝʨ-

ʞʘʥʠʝ ʙʨʦʤʘ ʧʦʚʳʰʝʥʦ ʚ ʠʩʪʦʯʥʠʢʘʭ (ʤʛ/ʣ) ɼʘʪʫʥʩʢʠʡ ˉ1 ï 29,4; ʂʫʨʢʣʠʥʩʢʠʡ ï 25,3; ɹʘʨʪ-

ʥʠʭʫʣ ï 38,78; ʐʦʚʢʨʠʥʩʢʠʡ ʛʦʨʷʯʠʡ ï 68,3. ɺ ʧʨʝʜʛʦʨʥʦʡ ʟʦʥʝ ʙʨʦʤ ʚ ʧʦʚʳʰʝʥʥʳʭ ʢʦʣʠʯʝ-

ʩʪʚʘʭ ʦʙʥʘʨʫʞʝʥ ʚ ʠʩʪʦʯʥʠʢʘʭ, ʧʨʠʫʨʦʯʝʥʥʳʭ ʢ ʤʝʣʦʚʳʤ ʠ ʶʨʩʢʠʤ ʦʪʣʦʞʝʥʠʷʤ (ʤʛ/ʣ): ɸʯʠʩʫ 

(25,54), ʩʢʚ. 42 ʧʣʦʱʘʜʠ ʂʘʧʯʫʛʘʡ (J-18,75 Br-150,78), ʄʠʘʪʣʠʥʩʢʠʭ ʩʝʨʦʚʦʜʦʨʦʜʥʳʭ (39,8), 

ʈʳʯʘʣʴʩʢʦʤ ʩʝʨʦʚʦʜʦʨʦʜʥʦʤ ˉ1 (J-17,3 Br-143,5).  

6) ɺʦʜ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʥʝ ʦʙʥʘʨʫʞʝʥʦ, ʥʦ ʝʩʪʴ ʦʧʨʝʜʝ-

ʣʝʥʥʳʝ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʧʨʝʜʧʦʩʳʣʢʠ ʥʘʣʠʯʠʷ ʚ ʨʷʜʝ ʨʘʡʦʥʦʚ ʧʨʝʜʛʦʨʥʦʛʦ ɼʘʛʝʩʪʘʥʘ ʤʠ-

ʥʝʨʘʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʩ ʤʝʪʘʣʣʦʦʨʛʘʥʠʯʝʩʢʠʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ. ʂ ʧʨʠʤʝʨʫ, ʫʣʴʪʨʘʧʨʝʩʥʳʝ 

ʩʫʣʴʬʘʪʥʦ-ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʳʝ ʥʘʪʨʠʝʚʳʝ ʤʠʥʝʨʘʣʴʥʳʝ ʚʦʜʳ ʠʩʪʦʯʥʠʢʘ çɿʝʣʠ-ʂʘʢʘè ʧʦ ʩʦʜʝʨ-

ʞʘʥʠʶ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ï ʥʝʡʪʨʘʣʴʥʳʭ ʠ ʢʠʩʣʳʭ ʩʤʦʣ, ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʠ ʛʫʤʠʥʦ-

ʚʳʭ ʢʠʩʣʦʪ ï ʥʘʧʦʤʠʥʘʶʪ ʩʣʘʙʦʱʝʣʦʯʥʳʝ ʧʨʝʩʥʳʝ ʚʦʜʳ ʠʩʪʦʯʥʠʢʘ çʅʘʬʪʫʩʷè.  

7) ʈʘʜʦʥʦʚʳʝ ʚʦʜʳ ʚ ʛʦʨʥʦ-ʩʢʣʘʜʯʘʪʦʤ ɼʘʛʝʩʪʘʥʝ ʚʩʪʨʝʯʘʶʪʩʷ ʪʦʣʴʢʦ ʣʦʢʘʣʴʥʦ, ʧʨʠ-

ʫʨʦʯʝʥʳ ʢ ʪʨʝʱʠʥʘʤ ʠ ʨʘʟʣʦʤʘʤ, ʠʤʝʶʪ ʛʣʫʙʠʥʥʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʠ ʩʚʷʟʘʥʳ ʩ ʨʘʩʧʨʦʩʪʨʘʥʝ-

ʥʠʝʤ ʠʥʪʨʫʟʠʡ ʢʠʩʣʳʭ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʧʦʨʦʜ. ʆʙʥʘʨʫʞʝʥʳ ʦʥʠ ʚ ʦʩʥʦʚʥʦʤ ʚ ʧʨʝʜʛʦʨʥʦʡ ʠ 

ʥʠʟʢʦʛʦʨʥʦʡ ʯʘʩʪʠ ɼʘʛʝʩʪʘʥʘ: ɸʜʞʠʥʦʫʨ (35 ʵʤʘʥ), ʄʠʘʪʣʠʥʩʢʠʝ, ɻʠʣʴʷʨʩʢʠʝ, ɻʝʣʣʠʥʩʢʠʝ ʠ 

ʜʨʫʛʠʝ ʩʣʘʙʦʨʘʜʦʥʦʚʳʝ ʠʩʪʦʯʥʠʢʠ, ʚ ʢʦʪʦʨʳʭ ʩʦʜʝʨʞʘʥʠʝ ʨʘʜʦʥʘ ʩʦʩʪʘʚʣʷʝʪ 12-20 ʵʤʘʥ.  

8) ʂʨʝʤʥʠʩʪʳʝ ʠʩʪʦʯʥʠʢʠ ʚ ʮʝʥʪʨʘʣʴʥʦʤ ʛʦʨʥʦʤ ɼʘʛʝʩʪʘʥʝ ʪʘʢʞʝ ʠʤʝʶʪ ʪʦʣʴʢʦ ʣʦ-

ʢʘʣʴʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ: ʂʚʘʥʭʠʜʘʪʣʠʥʩʢʠʡ ˉ3, ʍʟʘʥʦʨʩʢʠʡ ʪʝʨʤʘʣʴʥʳʡ ˉ1, ɼʘʪʫʥʩʢʠʡ ˉ1, 

ɺʘʯʠʥʩʢʠʡ ʠʩʪʦʯʥʠʢʠ. ɺʦʦʙʱʝ ʞʝ ʠʩʪʦʯʥʠʢʠ ʵʪʦʡ ʟʦʥʳ ʩʦʜʝʨʞʘʪ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʢʦʣʠʯʝʩʪʚʘ 

ʢʨʝʤʥʠʝʚʦʡ ʢʠʩʣʦʪʳ, ʯʝʤ ʚ ʧʨʝʜʛʦʨʥʦʤ ɼʘʛʝʩʪʘʥʝ, ʛʜʝ ʦʪʤʝʯʘʝʪʩʷ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʩ-

ʪʦʯʥʠʢʦʚ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʢʨʝʤʥʠʷ ʦʢʦʣʦ 50 ʤʛ/ʣ: ɸʯʠʩʫ, ɿʫʨʘʤʘʢʝʥʪʩʢʠʝ, ʂʘʢʘʶʨʪʦʚʩʢʠʡ, 

ɹʫʨʜʝʢʠʥʩʢʠʡ, ʄʶʨʝʛʠʥʩʢʠʡ, ʎʫʜʘʭʘʨʩʢʠʡ ʠʩʪʦʯʥʠʢʠ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʦʛʦ ʠ ʩʦʙʨʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦ ʛʠʜʨʦʛʝʦʣʦʛʠʠ ʠ ʛʠʜʨʦʛʝʦʭʠʤʠʠ 

ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ ʩʦʩʪʘʚʣʝʥʘ ʵʣʝʢʪʨʦʥʥʘʷ ʢʘʨʪʘ çʄʠʥʝʨʘʣʴʥʳʝ ʚʦʜʳ ʛʦʨʥʦ-ʩʢʣʘʜʯʘʪʦʛʦ ɼʘʛʝ-

ʩʪʘʥʘè. 

ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ (ʚ ʜʘʥ-

ʥʦʤ ʩʣʫʯʘʝ ʠʥʬʦʨʤʘʮʠʝʡ ʧʦ ʤʠʥʝʨʘʣʴʥʳʤ ʚʦʜʘʤ ʛʦʨʥʦ-ʩʢʣʘʜʯʘʪʦʛʦ ɼʘʛʝʩʪʘʥʘ) ʥʝʦʙʭʦʜʠʤʦ 

ʠʤʝʪʴ ʩʠʩʪʝʤʫ, ʧʦʟʚʦʣʷʶʱʫʶ ʥʘʜʝʞʥʦ ʭʨʘʥʠʪʴ, ʦʧʝʨʘʪʠʚʥʦ ʦʙʨʘʙʘʪʳʚʘʪʴ ʠ ʙʳʩʪʨʦ ʘʥʘʣʠʟʠʨʦ-

ʚʘʪʴ ʩʦʙʨʘʥʥʳʡ ʤʘʪʝʨʠʘʣ ʧʦ ʨʘʟʣʠʯʥʳʤ ʛʝʦʣʦʛʠʯʝʩʢʠʤ, ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʤ ʠ ʛʠʜʨʦʛʝʦʭʠʤʠ-

ʯʝʩʢʠʤ ʠ ʜʨʫʛʠʤ ʧʘʨʘʤʝʪʨʘʤ ʠ ʢʘʯʝʩʪʚʝʥʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. ɸʥʘʣʠʟ ʠ 

ʦʙʨʘʙʦʪʢʘ ʪʘʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʮʝʣʦʤ ʜʘʞʝ ʚ ʧʨʝʜʝʣʘʭ ʥʝʙʦʣʴʰʦʡ ʪʝʨʨʠʪʦʨʠʠ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘ-
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ʪʦʯʥʦ ʪʨʫʜʦʝʤʢʦʡ ʟʘʜʘʯʝʡ. ʇʦʵʪʦʤʫ ʜʣʷ ʨʘʙʦʪʳ c ʪʘʢʦʛʦ ʨʦʜʘ ʠʥʬʦʨʤʘʮʠʝʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʛʝʦ-

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ (ɻʀʉ).  

ɻʝʦʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ (ɻʀʉ) ï ʵʪʦ ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʩʙʦʨ, ʦʙʨʘʙʦʪʢʫ, ʭʨʘʥʝʥʠʝ, ʦʪʦʙʨʘʞʝʥʠʝ ʠ ʤʦʥʠʪʦʨʠʥʛ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʨʘʩ-

ʧʨʝʜʝʣʝʥʥʳʭ ʜʘʥʥʳʭ, ʧʦʟʚʦʣʷʶʱʘʷ ʦʩʫʱʝʩʪʚʣʷʪʴ ʠʭ ʠʥʪʝʛʨʠʨʦʚʘʥʠʝ ʧʦ ʪʝʨʨʠʪʦʨʠʷʤ ʩ ʮʝʣʴʶ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʨʝʰʝʥʠʷ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ, ʩʚʷʟʘʥʥʳʭ ʩ ʫʧʨʘʚʣʝʥʠʝʤ ʦʢʨʫʞʘ-

ʶʱʝʡ ʩʨʝʜʦʡ, ʠ ʘʥʘʣʠʟʦʤ ʢʘʯʝʩʪʚʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. ʆʥʘ ʧʦʟʚʦʣʷʝʪ ʢʘʨʪʠʨʦʚʘʪʴ ʦʙʲʝʢʪʳ 

ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ, ʘ ʟʘʪʝʤ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠʭ ʧʦ ʦʛʨʦʤʥʦʤʫ ʢʦʣʠʯʝʩʪʚʫ ʧʘʨʘʤʝʪʨʦʚ, ʚʠʟʫʘʣʠ-

ʟʠʨʦʚʘʪʴ ʠʭ, ʠ ʥʘ ʦʩʥʦʚʝ ʵʪʠʭ ʜʘʥʥʳʭ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʩʘʤʳʝ ʨʘʟʣʠʯʥʳʝ ʩʦʙʳʪʠʷ ʠ ʷʚʣʝʥʠʷ, 

ʧʨʦʠʩʭʦʜʷʱʠʝ ʥʘ ʥʘʰʝʡ ʧʣʘʥʝʪʝ. ʕʪʘ ʪʝʭʥʦʣʦʛʠʷ ʦʙʲʝʜʠʥʷʝʪ ʪʨʘʜʠʮʠʦʥʥʳʝ ʦʧʝʨʘʮʠʠ ʨʘʙʦʪʳ ʩ 

ʙʘʟʘʤʠ ʜʘʥʥʳʭ, ʪʘʢʠʤʠ ʢʘʢ ʟʘʧʨʦʩ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, ʩ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ ʧʦʣʥʦʮʝʥʥʦʡ 

ʚʠʟʫʘʣʠʟʘʮʠʠ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ (ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ) ʘʥʘʣʠʟʘ, ʢʦʪʦʨʳʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʢʘʨʪʘ. 

ʕʪʠʤ ʚʦʟʤʦʞʥʦʩʪʠ ɻʀʉ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʜʨʫʛʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ï ʵʪʦ ʦʛʨʦʤʥʘʷ ʙʘʟʘ ʮʠʬʨʦʚʳʭ ʜʘʥʥʳʭ, ʧʨʝʦʙʨʘʟʦʚʘʥʥʳʭ ʚ 

ʮʠʬʨʦʚʦʡ ʬʦʨʤʘʪ. ʆʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʝʪʘʣʠʟʦʚʘʥʥʳʝ ʩʣʦʠ, ʦʙʲʝʜʠʥʝʥʥʳʝ ʧʦ ʛʝʦʛʨʘʬʠ-

ʯʝʩʢʦʤʫ ʧʨʠʟʥʘʢʫ ʠ ʧʨʠʚʷʟʘʥʥʳʝ ʢ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ. 

ʈʘʙʦʪʘʶʱʘʷ ɻʀʉ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʷʪʴ ʢʣʶʯʝʚʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ: ʘʧʧʘʨʘʪʥʳʝ ʩʨʝʜʩʪʚʘ, 

ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʜʘʥʥʳʝ, ʠʩʧʦʣʥʠʪʝʣʠ ʠ ʤʝʪʦʜʳ.  

ɸʧʧʘʨʘʪʥʳʝ ʩʨʝʜʩʪʚʘ ï ʵʪʦ ʢʦʤʧʴʶʪʝʨ, ʥʘ ʢʦʪʦʨʦʤ ʟʘʧʫʱʝʥʘ ɻʀʉ.  

ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʩʦʜʝʨʞʠʪ ʬʫʥʢʮʠʠ ʠ ʠʥʩʪʨʫʤʝʥʪʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʭʨʘʥʝ-

ʥʠʷ, ʘʥʘʣʠʟʘ ʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ (ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ) ʠʥʬʦʨʤʘʮʠʠ. ʂʣʶʯʝʚʳʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ ʷʚʣʷʶʪʩʷ: ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʚʚʦʜʘ ʠ ʦʧʝʨʠʨʦʚʘʥʠʷ ʛʝʦ-

ʛʨʘʬʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʝʡ; ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʦʡ ʜʘʥʥʳʭ (DBMS ʠʣʠ ʉʋɹɼ); ʠʥʩʪʨʫʤʝʥ-

ʪ rʧʦʜʜʝʨʞʢʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʟʘʧʨʦʩʦʚ, ʘʥʘʣʠʟʘ ʠ ʚʠʟʫʘʣʠʟʘʮʠʠ; ʛʨʘʬʠʯʝʩʢʠʡ ʧʦʣʴʟʦʚʘ-

ʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ (GUI ʠʣʠ ɻʀʇ) ʜʣʷ ʣʝʛʢʦʛʦ ʜʦʩʪʫʧʘ ʢ ʠʥʩʪʨʫʤʝʥʪʘʤ. 

ɼʘʥʥʳʝ ï ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʡ ʢʦʤʧʦʥʝʥʪ ɻʀʉ. ɼʘʥʥʳʝ ʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤ ʧʦʣʦʞʝʥʠʠ 

(ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʜʘʥʥʳʝ) ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤʠ ʪʘʙʣʠʯʥʳʝ ʜʘʥʥʳʝ ʤʦʛʫʪ ʩʦʙʠʨʘʪʴʩʷ ʠ ʧʦʜʛʦʪʘʚ-

ʣʠʚʘʪʴʩʷ ʩʘʤʠʤ ʧʦʣʴʟʦʚʘʪʝʣʝʤ, ʣʠʙʦ ʧʨʠʦʙʨʝʪʘʪʴʩʷ ʫ ʧʦʩʪʘʚʱʠʢʦʚ. ɺ ʧʨʦʮʝʩʩʝ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ ʜʘʥʥʳʤʠ ɻʀʉ ʠʥʪʝʛʨʠʨʫʝʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ ʩ ʜʨʫʛʠʤʠ ʪʠʧʘʤʠ ʠ 

ʠʩʪʦʯʥʠʢʘʤʠ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʉʋɹɼ, ʧʨʠʤʝʥʷʝʤʳʝ ʤʥʦʛʠʤʠ ʦʨʛʘʥʠʟʘʮʠʷ-

ʤʠ ʜʣʷ ʫʧʦʨʷʜʦʯʠʚʘʥʠʷ ʠ ʧʦʜʜʝʨʞʢʠ ʠʤʝʶʱʠʭʩʷ ʚ ʠʭ ʨʘʩʧʦʨʷʞʝʥʠʠ ʜʘʥʥʳʭ. 

ʀʩʧʦʣʥʠʪʝʣʠ. ʇʦʣʴʟʦʚʘʪʝʣʷʤʠ ɻʀʉ ʤʦʛʫʪ ʙʳʪʴ ʢʘʢ ʪʝʭʥʠʯʝʩʢʠʝ ʩʧʝʮʠʘʣʠʩʪʳ, ʨʘʟʨʘʙʘ-

ʪʳʚʘʶʱʠʝ ʠ ʧʦʜʜʝʨʞʠʚʘʶʱʠʝ ʩʠʩʪʝʤʫ, ʪʘʢ ʠ ʦʙʳʯʥʳʝ ʩʦʪʨʫʜʥʠʢʠ (ʢʦʥʝʯʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʠ), 

ʢʦʪʦʨʳʤ ɻʀʉ ʧʦʤʦʛʘʝʪ ʨʝʰʘʪʴ ʪʝʢʫʱʠʝ ʢʘʞʜʦʜʥʝʚʥʳʝ ʜʝʣʘ ʠ ʧʨʦʙʣʝʤʳ. 

ʄʝʪʦʜʳ. ʋʩʧʝʰʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ɻʀʉ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʧʨʘ-

ʚʠʣʴʥʦ ʩʦʩʪʘʚʣʝʥʥʦʛʦ ʧʣʘʥʘ ʠ ʧʨʘʚʠʣ ʨʘʙʦʪʳ, ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʣʷʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʧʝʮʠ-

ʬʠʢʦʡ ʟʘʜʘʯ ʠ ʨʘʙʦʪʳ ʢʘʞʜʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. 

ʂʘʢ ʨʘʙʦʪʘʝʪ ɻʀʉ? ʃʶʙʘʷ ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʩʦʜʝʨʞʠʪ ʩʚʝʜʝʥʠʷ ʦ ʧʨʦʩʪʨʘʥ-

ʩʪʚʝʥʥʦʤ ʧʦʣʦʞʝʥʠʠ, ʙʫʜʴ ʪʦ ʧʨʠʚʷʟʢʘ ʢ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʠʣʠ ʜʨʫʛʠʤ ʢʦʦʨʜʠʥʘʪʘʤ, ʠʣʠ ʩʩʳʣʢʠ 

ʥʘ ʘʜʨʝʩ, ʠʣʠ ʥʘʟʚʘʥʠʝ ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ ʠ ʪ.ʧ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʦʜʦʙʥʳʭ ʩʩʳʣʦʢ ʜʣʷ ʘʚ-

ʪʦʤʘʪʠʯʝʩʢʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʦʙʲʝʢʪʘ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʦʮʝʜʫʨʘ, ʥʘʟʳʚʘʝʤʘʷ ʛʝʦ-

ʢʦʜʠʨʦʚʘʥʠʝʤ. ʉ ʝʝ ʧʦʤʦʱʴʶ ʤʦʞʥʦ ʙʳʩʪʨʦ ʦʧʨʝʜʝʣʠʪʴ ʠ ʧʦʩʤʦʪʨʝʪʴ ʥʘ ʢʘʨʪʝ ʛʜʝ ʥʘʭʦʜʠʪʩʷ 

ʠʥʪʝʨʝʩʫʶʱʠʡ ʚʘʩ ʦʙʲʝʢʪ ʠʣʠ ʷʚʣʝʥʠʝ. 

ɻʀʉ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʚ ʯʠʩʣʝ ʧʨʦʯʝʛʦ, ʦʙʳʯʥʦ ʚʳʧʦʣʥʷʝʪ ʧʷʪʴ ʧʨʦʮʝʜʫʨ (ʟʘʜʘʯ) ʩ 

ʜʘʥʥʳʤʠ: ʚʚʦʜ, ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʝ, ʫʧʨʘʚʣʝʥʠʝ, ʟʘʧʨʦʩ ʠ ʘʥʘʣʠʟ, ʚʠʟʫʘʣʠʟʘʮʠʶ. 

ɺʚʦʜ ʜʘʥʥʳʭ ʚ ʙʘʟʫ. ɼʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ɻʀʉ ʜʘʥʥʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʝʦʙʨʘʟʦʚʘʥʳ ʚ 

ʧʦʜʭʦʜʷʱʠʡ ʮʠʬʨʦʚʦʡ ʬʦʨʤʘʪ. ʇʨʦʮʝʩʩ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʜʘʥʥʳʭ ʩ ʙʫʤʘʞʥʳʭ ʢʘʨʪ ʚ ʢʦʤʧʴʶ-

ʪʝʨʥʳʝ ʬʘʡʣʳ ʥʘʟʳʚʘʝʪʩʷ ʦʮʠʬʨʦʚʢʦʡ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʧʨʠ ʧʦʤʦʱʠ ʩʢʘʥʝʨʘ. ʇʨʠ ʥʝʙʦʣʴʰʦʤ ʦʙʲʝʤʝ ʨʘʙʦʪ, ʜʘʥʥʳʝ ʤʦʞʥʦ ʚʚʦʜʠʪʴ ʩ ʧʦʤʦʱʴʶ ʜʠʛʠ-

ʪʘʡʟʝʨʘ. ʄʥʦʛʠʝ ʜʘʥʥʳʝ ʫʞʝ ʧʝʨʝʚʝʜʝʥʳ ʚ ʬʦʨʤʘʪʳ, ʥʘʧʨʷʤʫʶ ʚʦʩʧʨʠʥʠʤʘʝʤʳʝ ɻʀʉ-

ʧʘʢʝʪʘʤʠ. 



ʂʫʨʙʘʥʦʚʘ ʃ.ʄ., ɻʫʩʝʡʥʦʚʘ ɸ.ʐ., ʀʙʘʝʚ ɾ.ɻ. 
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ʄʘʥʠʧʫʣʠʨʦʚʘʥʠʝ ʜʘʥʥʳʤʠ. ʏʘʩʪʦ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʦʝʢʪʘ ʠʤʝʶʱʠʝʩʷ 

ʜʘʥʥʳʝ ʥʫʞʥʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʚʠʜʦʠʟʤʝʥʠʪʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʚʘʰʝʡ ʩʠʩʪʝʤʳ. 

ʅʘʧʨʠʤʝʨ, ʠʤʝʝʪʩʷ ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʨʘʟʥʳʭ ʦʙʲʝʢʪʘʭ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʨʘʟʥʳʭ ʤʘʩʰʪʘʙʘʭ. ɼʣʷ ʩʦʚʤʝʩʪʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʵʪʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚʩʝ ʜʘʥʥʳʝ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʝʜʠʥʦʤ ʤʘʩʰʪʘʙʝ.  

ʋʧʨʘʚʣʝʥʠʝ. ɺ ʥʝʙʦʣʴʰʠʭ ʧʨʦʝʢʪʘʭ ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʤʦʞʝʪ ʭʨʘʥʠʪʴʩʷ ʚ ʚʠʜʝ 

ʦʙʳʯʥʳʭ ʬʘʡʣʦʚ. ʅʦ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʦʙʲʝʤʘ ʠʥʬʦʨʤʘʮʠʠ ʠ ʨʦʩʪʝ ʯʠʩʣʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʜʣʷ 

ʭʨʘʥʝʥʠʷ, ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ ʵʬʬʝʢʪʠʚʥʝʝ ʧʨʠʤʝʥʷʪʴ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝ-

ʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ (ʉʋɹɼ), ʪʦ ʝʩʪʴ ʩʧʝʮʠʘʣʴʥʳʝ ʢʦʤʧʴʶʪʝʨʥʳʝ ʩʨʝʜʩʪʚʘ ʜʣʷ ʨʘʙʦʪʳ ʩ ʙʘʟʘʤʠ 

ʜʘʥʥʳʭ. ɺ ɻʀʉ ʥʘʠʙʦʣʝʝ ʫʜʦʙʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʝʣʷʮʠʦʥʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʧʨʠ ʢʦʪʦʨʦʡ ʜʘʥʥʳʝ 

ʭʨʘʥʷʪʩʷ ʚ ʪʘʙʣʠʯʥʦʡ ʬʦʨʤʝ. ʇʨʠ ʵʪʦʤ ʜʣʷ ʩʚʷʟʳʚʘʥʠʷ ʪʘʙʣʠʮ ʧʨʠʤʝʥʷʶʪʩʷ ʦʙʱʠʝ ʧʦʣʷ. ʕʪʦʪ 

ʧʨʦʩʪʦʡ ʧʦʜʭʦʜ ʜʦʩʪʘʪʦʯʥʦ ʛʠʙʦʢ ʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʦ ʤʥʦʛʠʭ ʧʨʠʣʦʞʝʥʠʷʭ. 

ɿʘʧʨʦʩ ʠ ʘʥʘʣʠʟ. ʇʨʠ ʥʘʣʠʯʠʠ ɻʀʉ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʤʦʞʥʦ ʧʦʣʫʯʘʪʴ ʦʪ-

ʚʝʪʳ ʥʘ ʧʨʦʩʪʳʝ ʚʦʧʨʦʩʳ ʠ ʙʦʣʝʝ ʩʣʦʞʥʳʝ, ʪʨʝʙʫʶʱʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ, ʟʘʧʨʦʩʳ. ɿʘ-

ʧʨʦʩʳ ʤʦʞʥʦ ʟʘʜʘʚʘʪʴ ʢʘʢ ʧʨʦʩʪʳʤ ʱʝʣʯʢʦʤ ʤʳʰʴʶ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʤ ʦʙʲʝʢʪʝ, ʪʘʢ ʠ ʩ ʧʦʩʨʝʜ-

ʩʪʚʦʤ ʨʘʟʚʠʪʳʭ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ. ʉ ʧʦʤʦʱʴʶ ɻʀʉ ʤʦʞʥʦ ʚʳʷʚʣʷʪʴ ʠ ʟʘʜʘʚʘʪʴ ʰʘʙʣʦʥʳ 

ʜʣʷ ʧʦʠʩʢʘ, ʧʨʦʠʛʨʳʚʘʪʴ ʩʮʝʥʘʨʠʠ ʧʦ ʪʠʧʫ çʯʪʦ ʙʫʜʝʪ, ʝʩʣʠéè. ʉʦʚʨʝʤʝʥʥʳʝ ɻʀʉ ʠʤʝʶʪ 

ʤʥʦʞʝʩʪʚʦ ʤʦʱʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʘʥʘʣʠʟʘ, ʩʨʝʜʠ ʥʠʭ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳ ʜʚʘ: ʘʥʘʣʠʟ ʙʣʠʟʦ-

ʩʪʠ ʠ ʘʥʘʣʠʟ ʥʘʣʦʞʝʥʠʷ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ ʙʣʠʟʦʩʪʠ ʦʙʲʝʢʪʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʘ ʚ 

ɻʀʉ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʦʮʝʩʩ, ʥʘʟʳʚʘʝʤʳʡ ʙʫʬʝʨʠʟʘʮʠʝʡ. ʆʥ ʧʦʤʦʛʘʝʪ ʦʪʚʝʪʠʪʴ ʥʘ ʚʦʧʨʦʩʳ ʪʠʧʘ: 

ʢʘʢʦʚʘ ʜʦʣʷ ʜʦʙʳʪʦʡ ʥʝʬʪʠ ʠʟ ʩʢʚʘʞʠʥ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʧʨʝʜʝʣʘʭ 10 ʢʤ ʦʪ ʛʦʨʦʜʘ ɻʨʦʟʥʳʡ? 

ʇʨʦʮʝʩʩ ʥʘʣʦʞʝʥʠʷ ʚʢʣʶʯʘʝʪ ʠʥʪʝʛʨʘʮʠʶ ʜʘʥʥʳʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʨʘʟʥʳʭ ʪʝʤʘʪʠʯʝʩʢʠʭ 

ʩʣʦʷʭ. ɺ ʧʨʦʩʪʝʡʰʝʤ ʩʣʫʯʘʝ ʵʪʦ ʦʧʝʨʘʮʠʷ ʦʪʦʙʨʘʞʝʥʠʷ, ʥʦ ʧʨʠ ʨʷʜʝ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ 

ʜʘʥʥʳʝ ʠʟ ʨʘʟʥʳʭ ʩʣʦʝʚ ʦʙʲʝʜʠʥʷʶʪʩʷ. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʦʙʲʝʜʠʥʝʥʠʝ (ʠʣʠ ʥʘʣʦʞʝʥʠʝ) ʧʦʟ-

ʚʦʣʷʝʪ, ʥʘʧʨʠʤʝʨ, ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʜʘʥʥʳʝ ʦ ʧʦʯʚʘʭ, ʫʢʣʦʥʝ, ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʟʝʤʣʝʚʣʘʜʝʥʠʠ ʩʦ 

ʩʪʘʚʢʘʤʠ ʟʝʤʝʣʴʥʦʛʦ ʥʘʣʦʛʘ. 

ɺʠʟʫʘʣʠʟʘʮʠʷ. ɼʣʷ ʤʥʦʛʠʭ ʪʠʧʦʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʦʧʝʨʘʮʠʡ ʢʦʥʝʯʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ 

ʷʚʣʷʝʪʩʷ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʜʘʥʥʳʭ ʚ ʚʠʜʝ ʢʘʨʪʳ ʠʣʠ ʛʨʘʬʠʢʘ. ʂʘʨʪʘʤ ʚ ɻʀʉ ʦʪʚʝʜʝʥʦ ʦʩʦʙʦʝ ʤʝ-

ʩʪʦ. ʇʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʢʘʨʪ ʚ ɻʀʉ ʥʘʤʥʦʛʦ ʙʦʣʝʝ ʧʨʦʩʪ ʠ ʛʠʙʦʢ, ʯʝʤ ʚ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʝʪʦʜʘʭ 

ʨʫʯʥʦʛʦ ʠʣʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ. ʆʥ ʥʘʯʠʥʘʝʪʩ ̫ʩ ʩʦʟʜʘʥʠʷ ʙʘʟʳ ʜʘʥʥʳʭ. ɺ 

ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʧʦʣʫʯʝʥʠʷ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʤʦʞʥʦ ʧʦʣʴʟʦʚʘʪʴʩʷ ʠ ʦʮʠʬʨʦʚʢʦʡ ʦʙʳʯʥʳʭ 

ʙʫʤʘʞʥʳʭ ʢʘʨʪ. ʆʩʥʦʚʘʥʥʳʝ ʥʘ ɻʀʉ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʙʘʟʳ ʜʘʥʥʳʭ ʤʦʛʫʪ ʙʳʪʴ ʥʝʧʨʝʨʳʚʥʳ-

ʤʠ (ʙʝʟ ʜʝʣʝʥʠʷ ʥʘ ʦʪʜʝʣʴʥʳʝ ʣʠʩʪʳ ʠ ʨʝʛʠʦʥʳ) ʠ ʥʝ ʩʚʷʟʘʥʥʳʤʠ ʩ ʢʦʥʢʨʝʪʥʳʤ ʤʘʩʰʪʘʙʦʤ. ʅʘ 

ʦʩʥʦʚʝ ʪʘʢʠʭ ʙʘʟ ʜʘʥʥʳʭ ʤʦʞʥʦ ʩʦʟʜʘʚʘʪʴ ʢʘʨʪʳ (ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ ʠʣʠ ʢʘʢ ʪʚʝʨʜʳʝ ʢʦʧʠʠ) 

ʥʘ ʣʶʙʫʶ ʪʝʨʨʠʪʦʨʠʶ, ʣʶʙʦʛʦ ʤʘʩʰʪʘʙʘ, ʩ ʥʫʞʥʦʡ ʥʘʛʨʫʟʢʦʡ, ʩ ʝʝ ʚʳʜʝʣʝʥʠʝʤ ʠ ʦʪʦʙʨʘʞʝʥʠ-

ʝʤ ʪʨʝʙʫʝʤʳʤʠ ʩʠʤʚʦʣʘʤʠ. ɺ ʣʶʙʦʝ ʚʨʝʤʷ ʙʘʟʘ ʜʘʥʥʳʭ ʤʦʞʝʪ ʧʦʧʦʣʥʷʪʴʩʷ ʥʦʚʳʤʠ ʜʘʥʥʳʤʠ 

(ʥʘʧʨʠʤʝʨ, ʠʟ ʜʨʫʛʠʭ ʙʘʟ ʜʘʥʥʳʭ), ʘ ʠʤʝʶʱʠʝʩʷ ʚ ʥʝʡ ʜʘʥʥʳʝ ʤʦʞʥʦ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʧʦ ʤʝʨʝ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ. ɺ ʢʨʫʧʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʩʦʟʜʘʥʥʘʷ ʪʦʧʦʛʨʘʬʠʯʝʩʢʘʷ ʙʘʟʘ ʜʘʥʥʳʭ ʤʦʞʝʪ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʳ ʜʨʫʛʠʤʠ ʦʪʜʝʣʘʤʠ ʠ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ (ʢʘʢ ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ), 

ʧʨʠ ʵʪʦʤ ʚʦʟʤʦʞʥʦ ʙʳʩʪʨʦʝ ʢʦʧʠʨʦʚʘʥʠʝ ʜʘʥʥʳʭ ʠ ʠʭ ʧʝʨʝʩʳʣʢʘ ʧʦ ʣʦʢʘʣʴʥʳʤ ʠ ʛʣʦʙʘʣʴʥʳʤ 

ʩʝʪʷʤ. ʂʘʨʪʘ ï ʵʪʦ ʦʯʝʥʴ ʵʬʬʝʢʪʠʚʥʳʡ ʠ ʠʥʬʦʨʤʘʪʠʚʥʳʡ ʩʧʦʩʦʙ ʭʨʘʥʝʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠ 

ʧʝʨʝʜʘʯʠ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ (ʠʤʝʶʱʝʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʧʨʠʚʷʟʢʫ) ʠʥʬʦʨʤʘʮʠʠ. ɻʀʉ ʧʨʝʜʦ-

ʩʪʘʚʣʷʝʪ ʥʦʚʳʝ ʫʜʠʚʠʪʝʣʴʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ, ʨʘʩʰʠʨʷʶʱʠʝ ʠ ʨʘʟʚʠʚʘʶʱʠʝ ʠʩʢʫʩʩʪʚʦ ʠ ʥʘʫʯ-

ʥʳʝ ʦʩʥʦʚʳ ʢʘʨʪʦʛʨʘʬʠʠ. ʉ ʝʝ ʧʦʤʦʱʴʶ ʚʠʟʫʘʣʠʟʘʮʠʷ ʩʘʤʠʭ ʢʘʨʪ ʤʦʞʝʪ ʙʳʪʴ ʣʝʛʢʦ ʜʦʧʦʣʥʝʥʘ 

ʦʪʯʝʪʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ, ʪʨʝʭʤʝʨʥʳʤʠ ʠʟʦʙʨʘʞʝʥʠʷʤʠ, ʛʨʘʬʠʢʘʤʠ ʠ ʪʘʙʣʠʮʘʤʠ, ʬʦʪʦʛʨʘʬʠʷ-

ʤʠ ʠ ʜʨʫʛʠʤʠ ʩʨʝʜʩʪʚʘʤʠ, ʥʘʧʨʠʤʝʨ, ʤʫʣʴʪʠʤʝʜʠʡʥʳʤʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʤʝʶʪʩʷ ʤʦʱʥʳʝ ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ ʛʝʦʜʘʥʥʳʭ, ʩʦʟʜʘʚʘʝʤʳʝ ʢʨʫʧ-

ʥʳʤʠ ʢʦʤʧʘʥʠʷʤʠ, ʢʦʪʦʨʳʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ. ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʠʟ 

ʪʘʢʠʭ ʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ ʪʘʢʦʡ ʧʨʦʜʫʢʪ ʢʦʤʧʘʥʠʠ ESRI ʢʘʢ ArcGIS.  
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ArcGIS ï ʵʪʦ ʩʠʩʪʝʤʘ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ɻʀʉ ʣʶʙʦʛʦ ʫʨʦʚʥʷ. ArcGIS ʧʦʤʦʛʘʝʪ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴ ʛʝʦʛʨʘʬʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ, ʣʫʯʰʝʛʦ ʧʦʥʠʤʘʥʠʷ ʜʘʥʥʳʭ ʠ ʧʨʠ-

ʥʷʪʠʷ ʙʦʣʝʝ ʠʥʬʦʨʤʠʨʦʚʘʥʥʳʭ ʨʝʰʝʥʠʡ. 

ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ ArcGIS 9.3 ʥʘ ʦʩʥʦʚʘʥʠʠ ʤʘʪʝʨʠʘʣʘ ʧʦ ʛʠʜ-

ʨʦʛʝʦʣʦʛʠʠ ʠ ʛʠʜʨʦʛʝʦʭʠʤʠʠ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ ʩʦʟʜʘʥʘ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ çʄʠʥʝ-

ʨʘʣʴʥʳʝ ʚʦʜʳ ʛʦʨʥʦʛʦ ʠ ʧʨʝʜʛʦʨʥʦʛʦ ɼʘʛʝʩʪʘʥʘè. ʆʥʘ ʚʢʣʶʯʘʝʪ ʵʣʝʢʪʨʦʥʥʫʶ ʙʘʟʫ ʜʘʥʥʳʭ ʠ 

ʵʣʝʢʪʨʦʥʥʫʶ ʢʘʨʪʫ. 

ɹʘʟʘ ʜʘʥʥʳʭ ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʶ ʦ 184 ʠʩʪʦʯʥʠʢʘʭ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ ʛʦʨʥʦʡ ʯʘʩʪʠ 

ɼʘʛʝʩʪʘʥʘ. ʈʘʟʨʘʙʦʪʘʥʘ ʙʘʟʘ ʜʘʥʥʳʭ ʚ ʧʨʦʛʨʘʤʤʝ Microsoft Access ʠ ʧʨʠʟʚʘʥʘ ʨʝʰʘʪʴ ʟʘʜʘʯʠ ʧʦ 

ʩʙʦʨʫ, ʭʨʘʥʝʥʠʶ, ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ, ʧʦʠʩʢʫ ʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʚʩʝʭ ʧʘʨʘʤʝʪʨʦʚ. ʆʥʘ ʩʦʩʪʦʠʪ ʠʟ: 

ʪʘʙʣʠʮ, ʬʦʨʤ, ʦʪʯʝʪʦʚ ʠ ʤʘʢʨʦʩʦʚ. ɺʩʝ ʦʙʲʝʢʪʳ ʙʘʟʳ ʜʘʥʥʳʭ ʩʣʫʞʘʪ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʦʧʨʝʜʝ-

ʣʝʥʥʳʭ ʬʫʥʢʮʠʡ. ʊʘʙʣʠʮʳ ʩʣʫʞʘʪ ʜʣʷ ʭʨʘʥʝʥʠʷ ʠ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʠʥʬʦʨʤʘʮʠʠ ʩ ʧʦʤʦʱʴʶ ʧʦ-

ʣʝʡ ʠ ʟʘʧʠʩʝʡ. ɿʘʧʨʦʩʳ ï ʜʣʷ ʦʪʙʦʨʘ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʪʘʙʣʠʮ ʧʦ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʢʨʠʪʝʨʠʶ. ʌʦʨ-

ʤ  rï ʜʣʷ ʫʜʦʙʩʪʚʘ ʧʨʦʩʤʦʪʨʘ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ. ʄʦʜʫʣʠ ï ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʨʘʟʣʠʯ-

ʥʳʭ ʜʝʡʩʪʚʠʡ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʙʘʟʳ ʜʘʥʥʳʭ. ʆʪʯʝʪʳ ï ʜʣʷ ʚʳʚʦʜʘ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʧʝʯʘʪʴ 

[6].  

ɺ ʜʘʥʥʦʡ ʙʘʟʝ ʜʘʥʥʳʭ ʦʜʥʘ ʪʘʙʣʠʮʘ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ 16 ʧʘʨʘʤʝʪʨʦʚ: 

¶ ʅʘʟʚʘʥʠʝ ʠʩʪʦʯʥʠʢʘ 

¶ ʅʘʩʝʣʝʥʥʳʡ ʧʫʥʢʪ (ʙʣʠʞʘʡʰʠʡ) 

¶ ɻʝʦʛʨʘʬʠʯʝʩʢʘʷ ʧʨʠʚʷʟʢʘ (ʦʧʠʩʘʥʠʝ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ) 

¶ ɸʙʩʦʣʶʪʥʳʝ ʦʪʤʝʪʢʠ (ʤ) 

¶ ʆʧʠʩʘʥʠʝ ʚʦʜʦʥʦʩʥʳʭ ʛʦʨʠʟʦʥʪʦʚ (ʚʦʟʨʘʩʪ, ʩʦʩʪʘʚ) 

¶ ɼʝʙʠʪ (ʤ3/ʩʫʪʢʠ) 

¶ ʊʝʤʧʝʨʘʪʫʨʘ (Áʉ) 

¶ ʨʅ 

¶ ɻʘʟʦʚʳʡ ʩʦʩʪʘʚ (%) 

¶ ʉʦʜʝʨʞʘʥʠʝ ʤʠʢʨʦʢʦʤʧʦʥʝʥʪʦʚ (ʤʛ/ʣ) 

¶ ʌʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʚʦʜʳ 

¶ ʉʚʝʜʝʥʠʷ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

¶ ʄʠʥʝʨʘʣʠʟʘʮʠʷ (ʛ/ʣ) 

¶ ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ (ʬʦʨʤʫʣʘ ʂʫʨʣʦʚʘ) 

¶ ɻʝʦʛʨʘʬʠʯʝʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ: ʉʐ (ʛʨʘʜʫʩʳ ʩ ʜʝʩʷʪʠʯʥʦʡ ʜʨʦʙʴʶ) 

¶ ɻʝʦʛʨʘʬʠʯʝʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ: ɺɼ (ʛʨʘʜʫʩʳ ʩ ʜʝʩʷʪʠʯʥʦʡ ʜʨʦʙʴʶ) 

ʆʩʥʦʚʦʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʘʰʝʡ ʢʘʨʪʳ ʷʚʠʣʘʩʴ ʵʣʝʢʪʨʦʥʥʘʷ ʢʘʨʪʘ ʈʝʩʧʫʙʣʠʢʠ ɼʘʛʝʩʪʘʥ 

ʤʘʩʰʪʘʙʘ 1:100000, ʧʦʜʛʦʪʦʚʣʝʥʥʘʷ ʚ ɻʀʉ-ʮʝʥʪʨʝ ʀʥʩʪʠʪʫʪʘ ʛʝʦʣʦʛʠʠ ɼʅʎ ʈɸʅ. ɺ ʧʨʦʮʝʩʩʝ 

ʩʦʟʜʘʥʠʷ ʢʘʨʪʳ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʦʮʠʬʨʦʚʢʘ ʠ ʧʝʨʝʚʦʜ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʚ ʵʣʝʢʪʨʦʥ-

ʥʫ ʁʬʦʨʤʫ [7]. 

ʀʩʧʦʣʴʟʫʷ ʚʦʟʤʦʞʥʦʩʪʠ ʤʦʜʫʣʷ Arc Catalog, ʥʘ ʦʩʥʦʚʝ ʙʘʟʳ ʜʘʥʥʳʭ ʩʦʟʜʘʥ ʰʝʡʧ-ʬʘʡʣ 

ʧʫʪʝʤ ʧʨʠʚʷʟʢʠ ʙʘʟʳ ʜʘʥʥʳʭ ʚ ʚʠʜʝ ʪʘʙʣʠʮʳ ʘʪʨʠʙʫʪʦʚ ʢ ʢʘʨʪʝ. ʇʨʠ ʩʦʟʜʘʥʠʠ ʰʝʡʧ-ʬʘʡʣʘ ʙʳ-

ʣʦ ʟʘʜʘʥʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʠʤʷ (ʠʩʪʦʯʥʠʢʠ) ʠ ʦʧʨʝʜʝʣʝʥ ʪʠʧ ʦʙʲʝʢʪʘ, ʢʦʪʦʨʳʝ ʦʥ ʙʫʜʝʪ ʩʦ-

ʜʝʨʞʘʪʴ (ʪʦʯʢʠ). ʇʦ ʫʢʘʟʘʥʥʳʤ ʚ ʙʘʟʝ ʜʘʥʥʳʭ (ʪʘʙʣʠʮʝ ʘʪʨʠʙʫʪʦʚ) ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʢʦʦʨʜʠʥʘ-

ʪʘʤ ʥʘ ʜʘʥʥʦʡ ʢʘʨʪʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʦʩʪʘʚʣʷʶʪʩʷ ʪʦʯʢʠ ï ʠʩʪʦʯʥʠʢʠ (ʨʠʩ. 4.1).  
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ʈʠʩʫʥʦʢ 4.1 

 

ʇʨʠ ʚʳʜʝʣʝʥʠʠ ʥʘ ʢʘʨʪʝ ʦʙʲʝʢʪʘ (ʤʠʥʝʨʘʣʴʥʦʛʦ ʠʩʪʦʯʥʠʢʘ) ʚ ʪʘʙʣʠʮʝ ʘʪʨʠʙʫʪʦʚ ʧʦʢʘʟʳʚʘʶʪʩʷ ʚʩʝ 

ʧʘʨʘʤʝʪʨʳ ʜʘʥʥʦʛʦ ʦʙʲʝʢʪʘ ï ʢʦʦʨʜʠʥʘʪʳ, ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʜʝʙʠʪ ʠ ʜʨ. (ʨʠʩ. 4.2).  
ʈʠʩʫʥʦʢ 4.2 

  

ʇʨʦʛʨʘʤʤʘ ʧʦʟʚʦʣʷʝʪ ʪʘʢʞʝ ʩ ʧʦʤʦʱʴʶ ʦʧʨʝʜʝʣʷʶʱʠʭ ʟʘʧʨʦʩʦʚ ʥʘʡʪʠ ʠʩʪʦʯʥʠʢ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʠʡ ʵʪʦʤʫ ʟʘʧʨʦʩʫ. ʊ.ʝ. ʟʘʜʘʪʴ ʟʘʧʨʦʩ ʥʘʡʪʠ ʠʩʪʦʯʥʠʢ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤ ʧʘʨʘʤʝʪʨʦʤ 

ʠʣʠ ʥʝʩʢʦʣʴʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʠ ʧʨʦʛʨʘʤʤʘ ʚʳʜʝʣʷʝʪ ʚ ʪʘʙʣʠʮʝ ʘʪʨʠʙʫʪʦʚ ʠ ʥʘ ʢʘʨʪʝ ʠʩʪʦʯʥʠ-

ʢʠ, ʢʦʪʦʨʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʟʘʜʘʥʥʳʤ ʧʘʨʘʤʝʪʨʘʤ.  

ʂ ʧʨʠʤʝʨʫ, ʥʘʤ ʥʫʞʥʦ ʥʘʡʪʠ ʠʩʪʦʯʥʠʢʠ ʩ ʜʝʙʠʪʦʤ ʙʦʣʴʰʝ ʠʣʠ ʨʘʚʥʦ 1,5 ʤ3/ʩʫʪʢʠ ʠ ʪʝʤ-

ʧʝʨʘʪʫʨʦʡ 20Áʉ ʠ ʥʠʞʝ. ɺ ʤʝʥʶ ʚʳʙʠʨʘʝʤ ʧʫʥʢʪ çɺʳʙʦʨʢʘè, ʧʦʷʚʣʷʝʪʩʷ ʠʢʦʥʢʘ çɺʳʙʨʘʪʴ ʧʦ 

ʘʪʨʠʙʫʪʫè. ɺ ʵʪʦʡ ʠʢʦʥʢʝ ʚʳʙʠʨʘʝʤ ʬʫʥʢʮʠʶ çʉʦʟʜʘʪʴ ʥʦʚʫʶ ʚʳʙʦʨʢʫè ʠ ʥʠʞʝ ʚ ʵʪʦʤ ʞʝ ʦʢʥʝ 
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ʚʳʙʠʨʘʝʤ ʥʘʟʚʘʥʠʝ ʧʘʨʘʤʝʪʨʘ ï ʜʝʙʠʪ, ʠ ʟʘʜʘʚʘʝʤʳʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ ʵʪʦʛʦ ʧʘʨʘʤʝʪʨʘ 

(Ó1,5); ʪʝʤʧʝʨʘʪʫʨʘ (Ò20). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʦʜʠʥ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʧʘʨʘʤʝʪʨʦʚ ʩ 

ʟʘʜʘʥʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ. ɺ ʠʪʦʛʝ ʠʩʪʦʯʥʠʢʠ ʩ ʟʘʜʘʥʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʙʫʜʫʪ ʚʳʜʝʣʝʥʳ ʠ ʥʘ 

ʢʘʨʪʝ ʠ ʚ ʪʘʙʣʠʮʝ ʘʪʨʠʙʫʪʦʚ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʵʪʦ ʪʦʯʢʠ (ʢʨʫʞʢʠ) ʙʦʣʝʝ ʷʨʢʦʛʦ ʮʚʝʪʘ, ʙʝʟ ʦʢʘʥ-

ʪʦʚʢʠ ʠ ʙʦʣʴʰʝʛʦ ʨʘʟʤʝʨʘ (ʨʠʩ. 4.3).  
ʈʠʩʫʥʦʢ 4.3 

 

 
ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʬʨʘʛʤʝʥʪʘ ʢʘʨʪʳ ʦʥʘ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʠʥʬʦʨʤʘʪʠʚʥʦʡ, ʪ.ʝ. ʤʦʞʥʦ ʫʚʠʜʝʪʴ 

ʥʘʟʚʘʥʠʷ ʚʳʜʝʣʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠ ʧʨʠ ʞʝʣʘʥʠʠ ʚʳʥʝʩʪʠ ʥʘ ʢʘʨʪʫ ʣʶʙʦʡ ʠʟ ʧʘʨʘʤʝʪʨʦʚ, ʘ 

ʤʦʞʥʦ ʧʨʦʩʪʦ ʦʪʢʨʳʪʴ ʪʘʙʣʠʮʫ ʘʪʨʠʙʫʪʦʚ ʠ ʚ ʥʝʡ ʧʦʩʤʦʪʨʝʪʴ ʵʪʠ ʞʝ ʧʘʨʘʤʝʪʨʳ (ʨʠʩ. 4.4, 4.5). 

 
ʈʠʩʫʥʦʢ 4.4 
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ʈʠʩʫʥʦʢ 4.5 

 

 
 

 ɼʘʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʧʦʟʚʦʣʷʝʪ ʚʥʦʩʠʪʴ ʠʟʤʝʥʝʥʠʷ, ʜʦʧʦʣʥʷʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʦʙʲʝʢʪʘʭ, ʜʦʙʘʚ-

ʣʷʷ ʠʣʠ ʠʟʤʝʥʷʷ ʝʝ ʚ ʪʘʙʣʠʮʝ ʘʪʨʠʙʫʪʦʚ. 
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ɺɿɸʀʄʆʉɺʗɿʔ ʇʆɺɽʈʍʅʆʉʊʅʓʍ ʀ ʇʆɼɿɽʄʅʓʍ ɺʆɼ ɻʆʈʅʆ-ʉʂʃɸɼʏɸʊʓʍ 

ʆɹʃɸʉʊɽʁ ɺʆʉʊʆʏʅʆɻʆ ʂɸɺʂɸɿɸ (ɼɸɻɽʉʊɸʅ) 

É ʉʘʤʝʜʦʚ ʐ.ɻ., ɸʙʜʫʣʛʘʥʠʝʚʘ ʊ.ʀ., ɻʘʟʘʣʠʝʚ ʀ.ʄ. 

ʀʥʩʪʠʪʫʪ ʛʝʦʣʦʛʠʠ ɼʅʎ ʈɸʅ 

ɺ ʧʨʝʜʝʣʘʭ ʛʦʨʥʦ-ʩʢʣʘʜʯʘʪʦʛʦ ɼʘʛʝʩʪʘʥʘ ʚ ʟʦʥʝ ʘʢʪʠʚʥʦʛʦ ʚʦʜʦʦʙʤʝʥʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʠʤʝʶʪ 

ʧʨʝʩʥʳʝ ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʘʣʣʶʚʠʘʣʴʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ. ʅʘʣʠʯʠʝ ʛʣʫʙʠʥʥʳʭ ʨʘʟʣʦʤʦʚ ʢʘʚʢʘʟʩʢʦʛʦ ʠ 

ʘʥʪʠʢʘʚʢʘʟʩʢʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ, ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʠʥʪʨʫʟʠʡ ʠ ʨʫʜʦʧʨʦʷʚʣʝʥʠʡ ʨʘʟʣʠʯʥʦʛʦ ʩʦʩʪʘʚʘ ʦʙʫʩʣʦʚʠʣʠ ʨʘʟ-

ʥʦʦʙʨʘʟʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚ ʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʠ.  

ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʜʘʥʥʳʝ ʠʟʫʯʝʥʠʷ ʚʟʘʠʤʦʩʚʷʟʠ ʧʦʜʟʝʤʥʳʭ ʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ, ʢʘʢ ʦʩʥʦʚʥʦʛʦ ʬʘʢ-

ʪʦʨʘ ʧʨʠ ʦʮʝʥʢʝ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʘ ʪʘʢʞʝ ʠʭ ʢʦʤʧʣʝʢʩʥʦʛʦ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ. ʉ ʮʝʣʴʶ ʦʮʝʥʢʠ ʧʦʪʝʨʴ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʥʘ ʠʥʬʠʣʴʪʨʘʮʠʶ ʯʝʨʝʟ ʨʫʩʣʘ, ʚʝʣʠʯʠʥʳ ʨʘʟʛʨʫʟʢʠ ʧʦʜʟʝʤʥʦʛʦ 

ʩʪʦʢʘ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʦʪʦʢʠ, ʥʘʣʠʯʠʷ ʚʟʘʠʤʦʩʚʷʟʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥʠʷ ʤʦ-

ʜʫʣʷ ʧʦʜʟʝʤʥʦʛʦ ʩʪʦʢʘ ʚ ʜʦʣʠʥʘʭ ʨʝʢ ɻʦʨʥʦʛʦ ʠ ʇʨʝʜʛʦʨʥʦʛʦ ɼʘʛʝʩʪʘʥʘ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ 

ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʨʘʙʦʪʳ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʚʟʘʠʤʦʩʚʷʟʴ ʧʦʚʝʨʭ-

ʥʦʩʪʥʳʭ ʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʨʝʩʫʨʩʳ. 

 

THE RELATIONSHIP OF SURFACE AND UNDERGROUND WATERS OF MOUNTAIN-

FOLDED AREAS OF THE EASTERN CAUCASUS (DAGESTAN) 

Samedov Sh.G., Abdulganieva T.I., Gasaliyev I.M. 

Institute of Geology Dagestan scientific center of RAS 

Within mountain and folded Dagestan in a zone of active water exchange the fresh underground waters connected 

with alluvial deposits have primary development. The presence of deep faults of the Caucasian and anti-Caucasian direc-

tions, numerous intrusions and ore occurrences of various composition caused a variety of mineral sources and regularities 

in their distribution. 

In article are given studying of interrelation of an underground and surface water as major factor at an assessment 

of natural and operational resources of underground waters, and also their complex use. For the purpose of an assessment 

of losses of a surface water on infiltration through courses, sizes of unloading of an underground drain in superficial wa-

terways, existence of interrelation of surface and underground water, and also definitions of the module of an underground 

drain in valleys of the rivers of Mountain and Foothill Dagestan have been carried out specialized hydrogeological works. 

Key words: hydrogeological features, formation of underground waters, interrelation of surface and underground 

water, resources. 

 

ʀʟʫʯʝʥʠʝ ʚʟʘʠʤʦʩʚʷʟʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʠʤʝʝʪ ʨʝʰʘ-

ʶʱʝʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʦʮʝʥʢʘʭ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʨʘʟ-

ʨʘʙʦʪʢʝ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʦʭʨʘʥʝ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʦʪ ʟʘʛʨʷʟʥʝʥʠʷ, ʩʦʩʪʘʚʣʝʥʠʠ 

ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʙʘʣʘʥʩʦʚ ʪʝʨʨʠʪʦʨʠʡ ʠ ʛʝʥʝʨʘʣʴʥʳʭ ʩʭʝʤ ʢʦʤʧʣʝʢʩʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. 

ʆʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʧʨʦʙʣʝʤ ʷʚʣʷʶʪʩʷ ʚʦʧʨʦʩʳ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʧʦʜʟʝʤʥʳʤʠ ʠ ʧʦ-

ʚʝʨʭʥʦʩʪʥʳʤʠ ʚʦʜʘʤʠ ʚ ʥʝʥʘʨʫʰʝʥʥʳʭ ʠ ʥʘʨʫʰʝʥʥʳʭ ʫʩʣʦʚʠʷʭ, ʦʧʪʠʤʠʟʘʮʠʷ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʪʠʭ ʚʦʜ ʜʣʷ ʥʫʞʜ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʠ ʦʨʦʰʝʥʠʷ. 

ʆʩʥʦʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʨʝʞʠʤ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʧʨʠ ʦʪʢʘʯʢʘʭ ʠʟ ʚʦʜʦ-

ʥʦʩʥʳʭ ʛʦʨʠʟʦʥʪʦʚ, ʛʠʜʨʘʚʣʠʯʝʩʢʠ ʩʚʷʟʘʥʥʳʭ ʩ ʧʦʚʝʨʭʥʦʩʪʥʳʤʠ ʚʦʜʦʪʦʢʘʤʠ, ʷʚʣʷʶʪʩʷ ʩʪʝ-

ʧʝʥʴ ʩʨʘʙʦʪʢʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʟʘʧʘʩʦʚ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʠ ʤʘʩʰʪʘʙʳ ʧʨʠʚʣʝʯʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ 

ʩʪʦʢʘ. 

ʅʘ ʨʝʞʠʤ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʯʝʨʝʟ ʦʧʨʝʜʝʣʝʥʥʦʝ ʚʨʝʤʷ ʧʦʩʣʝ ʥʘʯʘʣʘ ʦʪʢʘʯʝʢ ʨʝʢʘ ʥʘʯʠʥʘʝʪ 

ʦʢʘʟʳʚʘʪʴ ʛʠʜʨʘʚʣʠʯʝʩʢʦʝ ʚʣʠʷʥʠʝ, ʢʦʪʦʨʦʝ ʚʳʨʘʞʘʝʪʩʷ ʚʥʘʯʘʣʝ ʚ ʫʤʝʥʴʰʝʥʠʠ ʪʝʤʧʦʚ ʧʘʜʝʥʠʷ 

ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʩ ʧʦʣʥʦʡ ʜʘʣʴʥʝʡʰʝʡ ʩʪʘʙʠʣʠʟʘʮʠʝʡ ʜʚʠʞʝʥʠʷ. 

 ɼʣʷ ʠʟʫʯʝʥʠʷ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʘ ʪʘʢʞʝ ʩ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʚʟʘʠʤʦʩʚʷʟʠ ʧʦ-

ʚʝʨʭʥʦʩʪʥʳʭ ʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʚ ʜʦʣʠʥʝ ʨʝʢʠ ʏʠʨʘʛʯʘʡ, ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʢ ʨʝʢʝ 

ʙʳʣ ʦʙʦʨʫʜʦʚʘʥ ʦʧʳʪʥʳʡ ʢʫʩʪ ʩʢʚʘʞʠʥ 1 ʮ, ʘ, ʙ, ʚ, ʛ, ʜ. (ʨʠʩ. 1). [7] 



ʉʘʤʝʜʦʚ ʐ.ɻ., ɸʙʜʫʣʛʘʥʠʝʚʘ ʊ.ʀ., ɻʘʟʘʣʠʝʚ ʀ.ʄ. 

ɺɿɸʀʄʆʉɺʗɿʔ ʇʆɺɽʈʍʅʆʉʊʅʓʍ ʀ ʇʆɼɿɽʄʅʓʍ ɺʆɼ ɻʆʈʅʆ-ʉʂʃɸɼʏɸʊʓʍ ʆɹʃɸʉʊɽʁ ɺʆʉʊʆʏʅʆɻʆ é 
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ʅʘʙʣʶʜʘʪʝʣʴʥʳʝ ʩʢʚʘʞʠʥʳ ʵʪʦʛʦ ʢʫʩʪʘ ʨʘʩʧʦʣʦʞʝʥʳ, ʫʯʠʪʳʚʘʷ ʘʥʠʟʦʪʨʦʧʠʶ ʬʠʣʴʪʨʘ-

ʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ, ʧʦ ʜʚʫʤ ʚʟʘʠʤʥʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʤ ʣʫʯʘʤ: ʧʘʨʘʣʣʝʣʴʥʦ ʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ 

ʢ ʨʝʢʝ.  

ʂʘʞʜʳʡ ʣʫʯ ʩʦʩʪʦʷʣ ʠʟ ʜʚʫʭ ʥʘʙʣʶʜʘʪʝʣʴʥʳʭ ʩʢʚʘʞʠʥ, ʠ ʝʱʝ ʦʜʥʘ ʥʘʙʣʶʜʘʪʝʣʴʥʘʷ 

ʩʢʚʘʞʠʥʘ ʧʨʦʙʫʨʝʥʘ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʢʦʨʝʥʥʦʛʦ ʙʝʨʝʛʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 47 ʤ, ʨʘʚʥʦʤ ʨʘʩʩʪʦʷʥʠʶ 

ʤʝʞʜʫ ʮʝʥʪʨʘʣʴʥʦʡ ʩʢʚʘʞʠʥʦʡ ʠ ʫʨʝʟʦʤ ʨʝʢʠ. 

 

 
ʈʠʩ.1. ʉʭʝʤʘ ʦʧʳʪʥʦʛʦ ʢʫʩʪʘ ʚʙʣʠʟʠ ʨʝʢʠ ʏʠʨʘʛʯʘʡ 

 

ʂʫʩʪʦʚʘʷ ʦʪʢʘʯʢʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʤʝ-

ʞʝʥʥʳʡ ʧʝʨʠʦʜ, ʪʘʢ ʢʘʢ ʚ ʵʪʦ ʚʨʝʤʷ ʫʩʣʦʚʠʷ ʚʟʘʠʤʦʩʚʷʟʠ ʧʦʜʟʝʤʥʳʭ ʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʷʚ-

ʣʷʶʪʩʷ ʥʘʠʭʫʜʰʠʤʠ, ʯʪʦ ʜʘʝʪ ʦʧʨʝʜʝʣʝʥʥʳʡ çʟʘʧʘʩ ʥʘʜʝʞʥʦʩʪʠè ʚ ʧʦʩʣʝʜʫʶʱʠʭ ʨʘʩʯʝʪʘʭ. 

ɺ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠʥʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʚʦʜʦʟʘʙʦʨʦʚ ʫʭʫʜʰʝʥʠʝ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ 

ʩʚʦʡʩʪʚ ʘʣʣʶʚʠʷ ʚ ʧʨʠʨʫʩʣʦʚʳʡ ʟʦʥʝ ʢʘʢ ʝʩʪʝʩʪʚʝʥʥʦʝ, ʪʘʢ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʝ ʤʦʞʝʪ ʧʨʠʚʝ-

ʩʪʠ ʢ ʪʦʤʫ, ʯʪʦ ʜʝʧʨʝʩʩʠʦʥʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʵʢʩʧʣʫʘʪʠʨʫʝʤʦʛʦ ʛʦʨʠʟʦʥʪʘ ʦʧʫʩʪʠʪʩʷ ʥʠʞʝ ʩʣʘ-

ʙʦʧʨʦʥʠʮʘʝʤʦʛʦ ʵʢʨʘʥʠʨʫʶʱʝʛʦ ʩʣʦʷ ʚ ʨʫʩʣʝ. [3] ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʛʦʚʦʨʷʪ ʦʙ çʦʪʨʳʚʝè ʫʨʦʚʥʷ 

ʜʥʘ ʨʝʢʠ. ʕʪʦʪ ʦʪʨʳʚ ʤʦʞʝʪ ʙʳʪʴ ʯʘʩʪʠʯʥʳʤ, ʢʦʛʜʘ ʫʨʦʚʝʥʴ ʦʧʫʩʪʠʪʩʷ ʥʠʞʝ ʧʦʜʦʰʚʳ ʩʣʘʙʦ-

ʧʨʦʥʠʮʘʝʤʦʛʦ ʩʣʦʷ ʪʦʣʴʢʦ ʥʘ ʫʯʘʩʪʢʝ ʨʫʩʣʘ, ʧʨʠʣʝʛʘʶʱʝʤ ʢ ʪʦʤʫ ʙʝʨʝʛʫ, ʛʜʝ ʨʘʩʧʦʣʦʞʝʥ ʚʦ-

ʜʦʟʘʙʦʨ, ʠ ʧʦʣʥʳʤ, ʢʦʛʜʘ ʪʘʢʦʝ ʦʧʫʩʢʘʥʠʝ ʫʨʦʚʥʷ ʥʠʞʝ ʧʦʜʦʰʚʳ ʩʣʘʙʦʧʨʦʥʠʮʘʝʤʦʛʦ ʩʣʦʷ 

ʠʤʝʝʪ ʤʝʩʪʦ ʧʦʚʩʶʜʫ ʧʦʜʨʫʩʣʦʤ. 

ʇʨʠ ʦʪʨʳʚʝ ʫʨʦʚʥʷ ʦʪ ʜʥʘ ʨʝʢʠ, ʯʘʩʪʠʯʥʦʤ ʠʣʠ ʧʦʣʥʦʤ, ʥʘ ʫʯʘʩʪʢʝ ʦʪʨʳʚʘ ʨʝʢʘ ʦʢʘʟʳ-

ʚʘʝʪʩʷ çʧʦʜʚʝʰʝʥʥʦʡè ʠ ʨʝʯʥʳʝ ʚʦʜʳ ʧʦʩʪʫʧʘʶʪ ʢ ʧʦʜʟʝʤʥʳʤ ʪʦʣʴʢʦ ʜʦʞʜʝʚʘʥʠʝʤ.  

ɼʣʷ ʠʟʫʯʝʥʠʷ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ ʘʣʣʶʚʠʘʣʴʥʦʛʦ ʚʦʜʦʥʦʩʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʚ ʨʘʡʦʥʝ 

ʩ. ʄʫʛʝʨʛʘʥ (ʜʦʣʠʥʘ ʨ.ʉʘʤʫʨ) ʙʳʣʠ ʧʨʦʙʫʨʝʥʳ ʜʚʘ ʦʧʳʪʥʳʭ ʢʫʩʪʘ. ʆʧʳʪʥʳʝ ʢʫʩʪʳ ʧʨʦʙʫʨʝʥʳ 

ʚʳʰʝ ʦʙʣʘʩʪʠ ʨʘʟʛʨʫʟʢʠ ʦʩʥʦʚʥʦʛʦ ʨʦʜʥʠʢʦʚʦʛʦ ʩʪʦʢʘ. [8] 

ʂʘʞʜʳʡ ʣʫʯ ʩʦʩʪʦʷʣ ʠʟ ʜʚʫʭ ʥʘʙʣʶʜʘʪʝʣʴʥʳʭ ʩʢʚʘʞʠʥ, ʠ ʝʱʝ ʦʜʥʘ ʥʘʙʣʶʜʘʪʝʣʴʥʘʷ 

ʩʢʚʘʞʠʥʘ ʧʨʦʙʫʨʝʥʘ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʢʦʨʝʥʥʦʛʦ ʙʝʨʝʛʘ. 

ʆʧʳʪʥʳʡ ʜʚʫʭʣʫʯʝʚʦʡ ʢʫʩʪ ʩʢʚʘʞʠʥ 970ʮ, ʘ, ʙ, ʚ, ʛ, ʜ ʧʨʦʙʫʨʝʥ ʚ 3-ʭ ʢʤ. ʶʞʥʝʝ 

ʩ.ʄʫʛʝʨʛʘʥ. 

ʈʘʩʭʦʜ ʚʦʜʳ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʩʢʚʘʞʠʥʝ (970ʮ) ʩʦʩʪʘʚʠʣ 2,9ʣ/ʩʝʢ ʧʨʠ ʧʦʥʠʞʝʥʠʠ ʫʨʦʚʥʷ 

3,5ʤ. ʉʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʚʦʜʳ ʚ ʩʢʚʘʞʠʥʘʭ ʣʫʯʘ, ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʨʝʢʝ ʉʘʤʫʨ (970ʘ ʠ 970ʙ), ʩʦ-

ʩʪʘʚʠʣʦ 0,62 ʠ 0,32 ʤ., ʘ ʚ ʩʢʚʘʞʠʥʘʭ, ʧʨʦʙʫʨʝʥʥʳʭ ʥʘ ʣʫʯʝ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʤ ʢ ʨʝʢʝ (970ʚ, 

970ʜ), ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʦʩʪʘʚʠʣʠ 0,04 ʠ 0,48ʤ. 

ʆʯʝʥʴ ʤʘʣʳʝ ʟʥʘʯʝʥʠʷ ʧʦʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʚʦʜʳ ʚ ʥʘʙʣʶʜʘʪʝʣʴʥʳʭ ʩʢʚʘʞʠʥʘʭ ʠ ʙʳʩʪʨʦʝ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ (ʧʝʨʚʳʝ ʯʘʩʳ) ʫʢʘʟʳʚʘʝʪ ʥʘ ʭʦʨʦʰʫʶ ʩʚʷʟʴ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʩ ʧʦʚʝʨʭʥʦʩʪʥʳʤʠ 

ʚʦʜʘʤʠ ʨʝʢʠ ʉʘʤʫʨ. 
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ɼʣʷ ʦʮʝʥʢʠ ʧʦʪʝʨʴ ʨʝʯʥʦʛʦ ʩʪʦʢʘ ʥʘ ʠʥʬʠʣʴʪʨʘʮʠʶ ʯʝʨʝʟ ʨʫʩʣʦ, ʢʘʢ ʦʜʥʦʛʦ ʠʟ ʛʣʘʚʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʚʦʩʧʦʣʥʝʥʠʷ ʨʝʩʫʨʩʦʚ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʠ ʦʮʝʥʢʠ ʧʦʜʟʝʤʥʦʛʦ 

ʧʨʠʪʦʢʘ ʚ ʨʝʢʠ, ʢʘʢ ʦʙʲʝʢʪʠʚʥʦʛʦ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʨʝʩʫʨʩʦʚ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʚʳʷʚ-

ʣʝʥʠʷ ʥʘʣʠʯʠʷ ʚʟʘʠʤʦʩʚʷʟʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʚ ʧʨʝʜʝʣʘʭ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦ-

ʨʠʠ ʚʳʧʦʣʥʝʥʳ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʨʝʥʠʷ ʥʘ 15 ʤʘʣʳʭ ʨʝʢʘʭ ʧʦ 19 ʫʯʘʩʪʢʘʤ. [9] 

ʀʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʚʨʝʤʝʥʥʳʭ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʩʪʚʦʨʘʭ, ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʢʦʪʦ-

ʨʳʭ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʤʘʨʰʨʫʪʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ. ʅʘ ʚʨʝʤʝʥʥʳʭ ʛʠʜʨʦʣʦʛʠ-

ʯʝʩʢʠʭ ʩʪʚʦʨʘʭ ʚʳʧʦʣʥʷʣʠʩʴ ʧʨʦʤʝʨʳ ʛʣʫʙʠʥ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʦʪʦʢʦʚ ʠ ʩʢʦʨʦʩʪʝʡ ʠʭ ʪʝʯʝ-

ʥʠʷ. ʈʘʩʭʦʜʳ ʚʳʯʠʩʣʷʣʠʩʴ ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʧʫʪʝʤ ʚ ʢʘʤʝʨʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ. ʉʨʝʜʥʝʝ ʨʘʩʩʪʦʷʥʠʝ 

ʤʝʞʜʫ ʩʪʚʦʨʘʤʠ ʩʦʩʪʘʚʣʷʣʦ ʦʪ 250 ʤ ʜʦ 3000 ʤ. ʄʘʢʩʠʤʘʣʴʥʳʝ ʧʦʪʝʨʠ ʨʝʯʥʦʛʦ ʩʪʦʢʘ ʦʪʤʝʯʝʥʳ 

ʚ ʜʦʣʠʥʘʭ ʨʝʢ ʋʣʣʫʯʘʡ, ʝʝ ʧʨʠʪʦʢʝ ɼʞʠʚʫʩ ʠ ʥʘ ʨ.ʏʘʨʘʥʥʠʭ, ʛʜʝ ʦʥʠ ʩʦʩʪʘʚʠʣʠ ʦʪ 18,1 ʪʳʩ. 

ʤ3/ʩʫʪ ʜʦ 35,8 ʪʳʩ. ʤ3/ʩʫʪ. ʥʘ 1 ʢʤ.  

ʅʘʠʙʦʣʴʰʘʷ ʚʝʣʠʯʠʥʘ ʨʘʟʛʨʫʟʢʠ ʧʦʜʟʝʤʥʦʛʦ ʩʪʦʢʘ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʦʪʦ-ʢʠ ʨʝʢ ʦʪ-

ʤʝʯʝʥʘ ʚ ʙʘʩʩʝʡʥʘʭ ʨʝʢ ʈʫʙʘʩ, ʋʩʠʰʘ, ɸʢʫʰʘ, ɻʘʤʨʠʦʟʝʥʴ, ʏʠʨʘʛʯʘʡ, ʂʠ-ʟʠʣʜʝʨʝ, ʩʦʩʪʘʚʠʚʰʘʷ 

ʦʪ 0,78 ʪʳʩ. ʤ3/ʩʫʪ ʜʦ 25,9 ʪʳʩ. ʤ3/ʩʫʪ ʥʘ 1 ʢʤ (ʪʘʙʣ. 1).  

ɼʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʣʠʪʝʣʴʥʦʩʪʠ ʧʝʨʠʦʜʦʚ ʤʠʥʠʤʘʣʴʥʦʛʦ ʩʪʦʢʘ ʠ ʚʝʣʠʯʠʥʳ ʧʦʚʝʨʭ-

ʥʦʩʪʥʦʛʦ ʩʪʦʢʘ ʨʝʢ ʚ ʤʝʞʝʥʥʳʡ ʧʝʨʠʦʜ, ʚʳʧʦʣʥʝʥʠʷ ʨʘʩʯʝʪʦʚ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʦʜʦʚʦʛʦ ʠ ʤʠʥʠ-

ʤʘʣʴʥʦʛʦ ʩʪʦʢʘ ʨʝʢ ʙʳʣ ʚʳʧʦʣʥʝʥ ʩʙʦʨ ʠ ʦʙʦʙʱʝʥʠʝ ʬʦʥʜʦʚʳʭ ʠ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʆʩʥʦʚʥʳʝ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʝʢ ʚ ʨʘʡʦʥʝ ʨʘʙʦʪ 

ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

 

 ʊʘʙʣʠʮʘ 1 

ɻʠʜʨʦʣʦʛʠʯʝʩʢʠʝ ʟʘʤʝʨʳ ʧʦ ʨʝʢʘʤ 

 

 

 ̄

ʧ/ʧ 

ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʳʡ 

ʨʘʡʦʥ 
ɹʘʩʩʝʡʥ ʨʝʢʠ 

ʇʨʦʪʷʞʝʥʥʦʩʪʴ 

ʫʯʘʩʪʢʘ ʤʝʞʜʫ 

ʩʪʚʦʨʘʤʠ, 

ʤ 

- (+) ʧʦʪʝ-

ʨʠ ʠʣʠ 

ʫʚʝʣʠʯʝʥʠʝ 

ʨʝʯʥʦʛʦ 

ʩʪʦʢʘ, ʤ3/c 

ʄʦʜʫʣʴ ʧʦ-

ʪʝʨʴ ʠʣʠ 

ʫʚʝʣʠʯʝʥʠʷ 

ʨʝʯʥʦʛʦ ʩʪʦ-

ʢʘ, ʤ3/c ʥʘ 1 

ʢʤ 

ʄʦʜʫʣʴ ʧʦ-

ʪʝʨʴ ʠʣʠ 

ʫʚʝʣʠʯʝʥʠʷ 

ʨʝʯʥʦʛʦ ʩʪʦ-

ʢʘ, ʤ3/ʩʫʪ ʥʘ 

1 ʢʤ 

1 2 3 4 5 6 7 

1 ɸʭʪʳʥʩʢʠʡ ʂʠʟʠʣʜʝʨʝ 2000 +0,047  +0,0235 +2030 

2 ʊʘʙʘʩʘʨʘʥʩʢʠʡ  ʍʘʥʘʛʯʘʡ 1100 +0,01 +0,009 +785 

3 ʊʘʙʘʩʘʨʘʥʩʢʠʡ  ʈʫʙʘʩ 850 -0,001 -0,0012 -102 

4 ʊʘʙʘʩʘʨʘʥʩʢʠʡ  ʈʫʙʘʩ 1050 +0,271 +0,258 +22291 

5 ʂʘʡʪʘʛʩʢʠʡ  ʋʣʣʫʯʘʡ 3240 -1,344 -0,415 -35804 

6 ɼʘʭʘʜʘʝʚʩʢʠʡ, ʂʘʡ-

ʪʘʛʩʢʠʡ  

ɼʞʠʚʫʩ, ʣʝʚʳʡ ʧʨʠ-

ʪʦʢ ʨ. ʋʣʣʫʯʘʡ 
1800 -0,42 -0,233 -18140 

7 ʍʠʚʩʢʠʡ  ʏʠʨʘʛʯʘʡ 2050 +0,10 +0,049 +4267 

8 ʉʝʨʛʦʢʘʣʠʥʩʢʠʡ  ɻʘʤʨʠ-ʦʟʝʥʴ 250 +0,075 +0,3 +25920 

9 ʉʝʨʛʦʢʘʣʠʥʩʢʠʡ  ɻʘʤʨʠ-ʦʟʝʥʴ 440 +0,012 +0,027 +2356 

10 ʂʘʨʘʙʫʜʘʭʢʝʥʪʩʢʠʡ  ɻʫʙʜʝʥʦʟʝʥʴ 1200 -0,016 -0,013 -1152 

11 ɸʢʫʰʠʥʩʢʠʡ  ʋʩʠʰʘ 7580  +0,128 +0,017 +1470 

12 ɸʢʫʰʠʥʩʢʠʡ  ʋʩʠʰʘ 1080 +0,261 +0,242 +20874 

13 ɸʢʫʰʠʥʩʢʠʡ  ɸʢʫʰʘ 4680 +0,046 +0,009 +849 

14 ɸʢʫʰʠʥʩʢʠʡ  ɸʢʫʰʘ 1150 +0,092 +0,08 +6912 

15 ʂʫʣʠʥʩʢʠʡ  ʏʘʨʘʥʥʠʭ 1500 -0,330 -0,22 -19008 

16 
ʍʫʥʟʘʭʩʢʠʡ  

ɸʣʘʪʣʷʨ, ʣʝʚʳʡ ʧʨʠ-

ʪʦʢ ʨ. ɸʚʘʨʩʢʦʝ ʂʦʡʩʫ 
5550 +0,073 +0,013 +1137 

17 
ʋʥʮʫʢʫʣʴʩʢʠʡ  

ɸʨʩʫʣ, ʣʝʚʳʡ ʧʨʠʪʦʢ 

ʨ. ɸʚʘʨʩʢʦʝ ʂʦʡʩʫ 
900 -0,02 -0,022 -1920 

18 ʋʥʮʫʢʫʣʴʩʢʠʡ   ʨ. ɸʚʘʨʩʢʦʝ ʂʦʡʩʫ 3300 -0,16 -0,048 -4150 

19 ʂʫʨʘʭʩʢʠʡ ʂʫʨʘʭ 3625 +0,055 +0,015 +1300 
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ɹʘʩʩʝʡʥ ʨ. ʉʘʤʫʨ ɹʘʩʩʝʡʥ ʨ. ʉʫʣʘʢ 

ɹʘʩʩʝʡʥ ʨʝʢ, ʚʧʘʜʘʶʱʠʭ ʚ 
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ʉʨʝʜʥʠʡ ʛʦʜʦʚʦʡ ʨʘʩʭʦʜ, ʤ3/ʩ 

ʩʨʝʜʥʠʡ ʤʥʦʛʦʣʝʪ-

ʥʠʡ ʨʘʩʭʦʜ 
15.8 72.4 6.9 5.69 5.09 17.8 69.6 95 31.6 4.17 0.62 2.38 2.38 0.88 1.01 

ʦʙʝʩʧʝʯʝʥʥʳʡ ʥʘ 

75%  
13.4 61.0 8.9 4.76 4.03 15.7 63 84.9 27.4 3.82 0.5 1.72 1.72 0.65 0.83 

ʦʙʝʩʧʝʯʝʥʥʳʡ ʥʘ 

97%  
10.2 45.7 5.5 3.51 2.7 12.6 54 70.3 21.8 3.29 0.37 0.99 0.99 0.39 0.59 

ʄʘʢʩʠʤʘʣʴʥʳʝ ʨʘʩʭʦʜʳ ʚʦʜʳ, ʤ3/ʩ 

ʦʙʝʩʧʝʯʝʥʥʳʡ ʥʘ 1% 222.0 1100.0 94.8 166 170 110 684 820 578 79.2 83.6 134 134 76.1 59.3 

ʦʙʝʩʧʝʯʝʥʥʳʡ ʥʘ 2%  196.0 950.0 85.5 136 152 100 628 768 526 70.5 68.5 110 110 62 48.6 

ʦʙʝʩʧʝʯʝʥʥʳʡ ʥʘ 5%  162.0 750.0 73.5 99.6 127 85.5 554 693 450 60.1 50.2 80.4 80.4 43.9 35.6 

ʦʙʝʩʧʝʯʝʥʥʳʡ ʥʘ 

10%  
135.0 600.0 63.5 73 107 76 495 632 399 51.5 36.8 59 59 30.5 26 

ʄʠʥʠʤʘʣʴʥʳʝ ʩʨʝʜʥʝʤʝʩʷʯʥʳʝ ʨʘʩʭʦʜʳ ʚʦʜʳ, ʤ3/ʩ 

ʩʨʝʜʥʠʡ ʤʥʦʛʦʣʝʪ-

ʥʠʡ 
5.4 21.3 1.5 0.92 1.33 4.27 22.8 21.9 5.43 0.78 0.11 0.77 0.77 0.39 0.47 

ʦʙʝʩʧʝʯʝʥʥʳʡ ʥʘ 

75%  
4.7 18.0 1.3 - 0.98 3.66 20.4 19.9 4.5 0.7 0.09 0.51 0.51 0.29 0.36 

ʦʙʝʩʧʝʯʝʥʥʳʡ ʥʘ 

97%  
3.0 13.4 0.9 - 0.59 2.82 16.8 15.2 3.42 0.59 0.06 0.25 0.25 0.17 0.24 

ʩʨʝʜʥʠʡ ʤʥʦʛʦʣʝʪ-

ʥʠʡ ʩʪʦʢ ʥʘʥʦʩʦʚ ʟʘ 

ʛʦʜ, ʪʳʩ.ʪ 

3400 13000 380 958 1510 900 5000 4700 1600 65.8 49 15 15 11 6.4 

 

ɺʳʧʦʣʥʝʥʥʳʝ ʧʦʣʝʚʳʝ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʤʘʣʳʭ, ʥʝ ʠʟʫʯʝʥʥʳʭ ʨʝʢʘʭ, ʚ 

ɸʢʫʰʠʥʩʢʦʤ, ʂʫʣʠʥʩʢʦʤ, ʋʥʮʫʢʫʣʴʩʢʦʤ, ʍʠʚʩʢʦʤ ʠ ʊʘʙʘʨʘʥʩʢʦʤ ʨʘʡʦʥʘʭ ʧʦʟʚʦʣʠʣʠ ʧʦʣʫ-

ʯʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ (ʢ ʜʘʥʥʳʤ ʈʦʩʛʠʜʨʦʤʝʪʘ ʧʦ ʢʨʫʧʥʳʤ ʨʝʢʘʤ) ʛʠʜʨʦʣʦʛʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘ-

ʮʠʶ, ʫʪʦʯʥʷʶʱʫʶ ʩʧʝʮʠʬʠʢʫ ʧʨʠʨʦʜʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʦʢʘ ʚ ʠʩʩʣʝʜʫʝʤʳʭ 

ʙʘʩʩʝʡʥʘʭ ʤʘʣʳʭ ʨʝʢ. [10] 
ʀʩʪʦʯʥʠʢʘʤʠ ʧʠʪʘʥʠʷ ʨʝʢ ʨʘʡʦʥʘ ʨʘʙʦʪ ʷʚʣʷʶʪʩʷ ʪʘʣʳʝ ʚʦʜʳ ʣʝʜʥʠʢʦʚ, ʩʥʝʞʥʠʢʦʚ ʠ ʩʝʟʦʥʥʳʭ 

ʩʥʝʛʦʚ, ʜʦʞʜʝʚʳʝ ʠ ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ. ɼʦʣʷ ʫʯʘʩʪʠʷ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʚ ʧʠʪʘʥʠʠ ʨʝʢ ʠʟʤʝʥʷʝʪʩʷ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʩʦʪʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʙʘʩʩʝʡʥʦʚ, ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʣʠʤʘʪʘ ʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ 

ʪʝʨʨʠʪʦʨʠʠ. 

ɺ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʠ ʶʞʥʦʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʧʠʪʘʥʠʝ ʨʝʢ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ ʜʦʞʜʝʚʳʭ ʠ ʩʥʝʛʦʚʳʭ 

ʚʦʜ. ɺ ʮʝʥʪʨʘʣʴʥʦʡ ʠ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ɻʦʨʥʦʛʦ ɼʘʛʝʩʪʘʥʘ ʧʠʪʘʥʠʝ ʨʝʢ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ ʜʦʞʜʝʚʳʭ 

ʚʦʜ ʠ ʧʦʜʟʝʤʥʦʛʦ ʩʪʦʢʘ ʚ ʜʦʣʠʥʘʭ ʨʝʢ, ʧʨʦʨʝʟʘʶʱʠʭ ʩʠʣʴʥʦʪʨʝʱʠʥʦʚʘʪʳʝ ʠ ʟʘʢʘʨʩʪʦʚʘʥʥʳʝ ʢʘʨʙʦʥʘʪʥʳʝ 

ʧʦʨʦʜʳ.  

ɺ ʚʳʩʦʢʦʛʦʨʥʦʡ ʯʘʩʪʠ ʥʘʠʙʦʣʴʰʘʷ ʚʦʜʥʦʩʪʴ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʣʝʪʥʝ-ʦʩʝʥʥʝʛʦ ʩʝʟʦʥʘ. ɺ ʩʨʝʜʥʝ-

ʛʦʨʥʦʡ ʟʦʥʝ ʧʦʚʳʰʘʝʪʩʷ ʜʦʣʷ ʜʦʞʜʝʚʦʛʦ ʧʠʪʘʥʠʷ ʧʨʠ ʟʥʘʯʠʪʝʣʴʥʦʡ ʜʦʣʝ ʩʝʟʦʥʥʦ-ʩʥʝʛʦʚʦʛʦ. ʅʘʠʙʦʣʴ-

ʰʘʷ ʚʦʜʥʦʩʪʴ ʟʜʝʩʴ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʚʝʩʝʥʥʝ-ʣʝʪʥʠʡ ʠʣʠ ʪʦʣʴʢʦ ʚ ʚʝʩʝʥʥʠʡ ʩʝʟʦʥ. 
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ʄʝʞʝʥʴ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ ʨʝʢʘʭ ʧʦʩʣʝ ʩʧʘʜʘ ʧʦʣʦʚʦʜʴʷ. ɼʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʨʝʢ ʚʳʜʝʣʷʶʪʩʷ 

ʣʝʪʥʝ-ʦʩʝʥʥʷʷ ʠ ʟʠʤʥʷʷ ʤʝʞʝʥʴ. ʇʠʪʘʥʠʝ ʨʝʢ ʚ ʧʝʨʠʦʜ ʤʝʞʝʥʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʦʙʲʝʤʦʤ ʠ ʭʘ-

ʨʘʢʪʝʨʦʤ ʧʦʜʟʝʤʥʦʛʦ ʩʪʦʢʘ. ʃʝʪʥʠʡ ʤʝʞʝʥʥʳʡ ʧʝʨʠʦʜ ʥʘʯʠʥʘʝʪʩʷ ʩ ʜʘʪʳ ʦʢʦʥʯʘʥʠʷ ʧʦʣʦʚʦʜʴʷ ʠ ʟʘʢʘʥ-

ʯʠʚʘʝʪʩʷ ʩ ʥʘʯʘʣʦʤ ʦʩʝʥʥʠʭ ʧʘʚʦʜʢʦʚ ʠʣʠ ʟʠʤʥʝʛʦ ʧʝʨʠʦʜʘ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʵʪʠʭ ʧʘʚʦʜʢʦʚ. ʅʘʠʤʝʥʴʰʠʡ 

ʩʪʦʢ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʜʝʢʘʙʨʝ-ʬʝʚʨʘʣʝ. ɺʦ ʚʨʝʤʷ ʧʦʣʦʚʦʜʴʷ ʥʘ ʨʝʢʘʭ ʧʨʦʭʦʜʠʪ ʦʪ 30 ʜʦ 80 % ʦʙʱʝʛʦ ʦʙʲ-

ʝʤʘ ʩʪʦʢʘ ʟʘ ʛʦʜ. ʉʨʦʢʠ ʥʘʩʪʫʧʣʝʥʠʷ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʦʣʦʚʦʜʴʷ ʟʘʚʠʩʷʪ ʦʪ ʚʳʩʦʪʥʦʛʦ ʧʦʣʦʞʝʥʠʷ 

ʙʘʩʩʝʡʥʦʚ. ʇʦʣʦʚʦʜʴʝ ʥʘʯʠʥʘʝʪʩʷ ʚ ʩʨʝʜʥʝʤ ʚ ʤʘʨʪʝ-ʘʧʨʝʣʝ ʠ ʩʦʩʪʘʚʣʷʝʪ 90-140 ʜʥʝʡ. ɺ ʚʳʩʦʢʦʛʦʨʥʳʭ 

ʙʘʩʩʝʡʥʘʭ ʩʨʝʜʥʠʝ ʩʨʦʢʠ ʥʘʯʘʣʘ ʧʦʣʦʚʦʜʴʷ ʩʜʚʠʛʘʶʪʩʷ ʥʘ ʘʧʨʝʣʴ. 

ʆʙʦʙʱʘʷ ʜʘʥʥʳʝ ʧʦ ʛʦʜʦʚʦʤʫ ʨʝʯʥʦʤʫ ʩʪʦʢʫ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʩʣʝʜʫʶʱʠʝ ʭʘʨʘʢʪʝʨʥʳʝ 

ʯʝʨʪʳ ʝʛʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. ʉʘʤʘʷ ʙʦʣʴʰʘʷ ʚʦʜʦʥʦʩʥʦʩʪʴ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʟʘʧʘʜ-

ʥʦʡ, ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʠ ʶʞʥʦʡ ʯʘʩʪʠ ɻʦʨʥʦʛʦ ɼʘʛʝʩʪʘʥʘ, ʙʘʩʩʝʡʥʳ ʨʝʢ ɸʚʘʨʩʢʦʝ ʂʦʡʩʫ, ɸʥ-

ʜʠʡʩʢʦʝ ʂʦʡʩʫ ʠ ʉʘʤʫʨ. ɼʘʣʝʝ ʢ ʚʦʩʪʦʢʫ ʚʦʜʥʦʩʪʴ ʫʤʝʥʴʰʘʝʪʩʷ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʝʪʝʦʨʦʣʦ-

ʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʛʦʜʦʚʦʡ ʩʪʦʢ ʠʟ ʛʦʜʘ ʚ ʛʦʜ ʤʝʥʷʝʪʩʷ. ɼʣʷ ʦʜʥʠʭ ʨʝʢ ʵʪʠ ʢʦʣʝʙʘʥʠʷ ʟʥʘʯʠ-

ʪʝʣʴʥʳ, ʜʣʷ ʜʨʫʛʠʭ ï ʥʝʪ. ʂʦʵʬʬʠʮʠʝʥʪʳ ʚʘʨʠʘʮʠʠ ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ ʜʣʷ ʧʦʜʘʚʣʷʶʱʝʛʦ ʙʦʣʴ-

ʰʠʥʩʪʚʘ ʨʝʢ ʠʟʤʝʥʷʶʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 0,1-0,45.  

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʜʣʷ ʦʮʝʥʦʢ ʚʦʟʤʦʞʥʦʩʪʠ ʚʦʜʦʦʪʙʦʨʘ (ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠ ʚ ʜʘʣʴ-

ʥʝʡʰʝʤ ʟʘʧʘʩʦʚ ʧʦʜʟʝʤʥʳʭ ʚʦʜ) ʧʨʠʥʮʠʧʠʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʪʘʢʞʝ ʠʭ ʝʤʢʦʩʪʥʘʷ ʩʦʩʪʘʚ-

ʣʷʶʱʘʷ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʠʩʪʦʯʥʠʢʦʤ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʚ ʧʝʨʠʦʜ ʥʝʜʦʩʪʘʪʢʘ ʩʪʦʢʘ. ʇʦ ʨʝ-

ʟʫʣʴʪʘʪʘʤ ʨʘʥʝʝ ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʙʦʪ ʣʠʤʠʪʠʨʫʶʱʝʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʜʣʷ ʦʮʝʥʢʠ ʨʝʩʫʨʩʥʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʧʨʠʥʷʪʘ ʩʨʝʜʥʷʷ ʚʝʣʠʯʠʥʘ ʨʘʩʭʦʜʘ ʨʝʢ ʚ 90-ʩʫʪʦʯʥʳʡ ʧʝʨʠʦʜ ʛʣʫʙʦʢʦʡ ʤʝʞʝʥʠ. ʉ 

ʫʯʸʪʦʤ ʚʥʫʪʨʠʛʦʜʦʚʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʪʦʢʘ, ʦʥʘ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ ʥʝ ʤʝʥʝʝ 4% ʦʙʲʸʤʘ ʛʦʜʦ-

ʚʦʛʦ ʩʪʦʢʘ ʠʣʠ ʥʝ ʤʝʥʝʝ 15%-20% ʦʪ ʚʝʣʠʯʠʥʳ ʩʨʝʜʥʝʛʦʜʦʚʦʛʦ ʨʘʩʭʦʜʘ ʨʝʢ. 

ʉ ʮʝʣʴʶ ʦʮʝʥʢʠ ʧʦʪʝʨʴ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʥʘ ʠʥʬʠʣʴʪʨʘʮʠʶ ʯʝʨʝʟ ʨʫʩʣʘ, ʚʝʣʠʯʠʥʳ 

ʨʘʟʛʨʫʟʢʠ ʧʦʜʟʝʤʥʦʛʦ ʩʪʦʢʘ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʦʪʦʢʠ, ʥʘʣʠʯʠʷ ʚʟʘʠʤʦʩʚʷʟʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ 

ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥʠʷ ʤʦʜʫʣʷ ʧʦʜʟʝʤʥʦʛʦ ʩʪʦʢʘ ʚ ʜʦʣʠʥʝ ʨʝʢʠ ʉʘʤʫʨ ʥʘ ʫʯʘʩʪ-

ʢʘʭ ñʈʫʪʫʣò, ñɸʭʪʳò ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʝ ʨʘʙʦʪʳ. [8]  

ʅʘʙʣʶʜʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʚʨʝʤʝʥʥʳʭ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʩʪʚʦʨʘʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʠʜ-

ʨʦʤʝʪʨʠʯʝʩʢʠʭ ʚʝʨʪʫʰʝʢ ɻʈ-55 ʠ ɻʈ-21. ʈʘʙʦʪʳ ʟʘʢʣʶʯʘʣʠʩʴ ʚ ʧʨʦʤʝʨʘʭ ʛʣʫʙʠʥ ʧʦʚʝʨʭʥʦʩʪʥʳʭ 

ʚʦʜʦʪʦʢʦʚ, ʩʢʦʨʦʩʪʝʡ ʪʝʯʝʥʠʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʩʪʚʦʨʘʭ ʠ ʚʳʯʠʩʣʝʥʠʠ ʨʘʩʭʦʜʦʚ ʚ ʩʪʚʦʨʘʭ ʘʥʘ-

ʣʠʪʠʯʝʩʢʠʤ ʩʧʦʩʦʙʦʤ. 

ʈʘʙʦʪʳ ʚʳʧʦʣʥʷʣʠʩʴ ʩ ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ ʦʜʠʥ ʨʘʟ ʚ ʛʦʜ ʚ ʤʝʞʝʥʥʳʡ ʧʝʨʠʦʜ. 

ʋʯʘʩʪʦʢ ñɸʭʪʳò  

ɼʣʷ ʦʮʝʥʢʠ ʧʦʪʝʨʴ ʨʝʯʥʦʛʦ ʩʪʦʢʘ ʥʘ ʠʥʬʠʣʴʪʨʘʮʠʶ ʯʝʨʝʟ ʨʫʩʣʦ, ʫʩʪʘʥʦʚʣʝʥʠʷ ʚʟʘʠʤʦʩʚʷʟʠ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʨ.ʉʘʤʫʨ ʩ ʧʦʜʟʝʤʥʳʤʠ, ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʥʘ ʫʯʘʩʪʢʝ ʧʨʦʚʝʜʝʥʳ ʧʦ 

4 ʚʨʝʤʝʥʥʳʤ ʩʪʚʦʨʘʤ ʚ ʤʝʞʝʥʥʳʡ ʧʝʨʠʦʜ (ʤʘʨʪ-ʘʧʨʝʣʴ). ʉʪʚʦʨʳ ʧʦ ʫʯʘʩʪʢʫ ʨʝʢʠ ʨʘʟʙʠʪʳ ʩʣʝʜʫ-

ʶʱʠʤ ʦʙʨʘʟʦʤ ï ʧʦ ʛʨʘʥʠʮʘʤ ʫʯʘʩʪʢʘ (1, 4), ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ (2) ʠ ʧʦʩʣʝ ʚʧʘʜʝʥʠʷ ʨ. ɸʭʪʳʯʘʡ 

(3), ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʥʠʤʠ ʩʦʩʪʘʚʠʣʦ ʦʪ 3,1 ʢʤ ʜʦ 7,0 ʢʤ, ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʫʯʘʩʪʢʘ ʨʝʢʠ ï 17,0 ʢʤ. 

(ʨʠʩ. 2.). ʂʨʦʤʝ ʪʦʛʦ ʙʳʣʠ ʟʘʤʝʨʝʥʳ ʨʘʩʭʦʜʳ ʨ. ɸʭʪʳʯʘʡ ʧʝʨʝʜ ʚʧʘʜʝʥʠʝʤ ʚ ʨ.ʉʘʤʫʨ.  

ʅʘ ʚʨʝʤʝʥʥʳʭ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʩʪʚʦʨʘʭ ʚʳʧʦʣʥʷʣʠʩʴ ʧʨʦʤʝʨʳ ʛʣʫʙʠʥ ʠ ʩʢʦʨʦʩʪʝʡ ʪʝʯʝ-

ʥʠʷ, ʨʘʩʭʦʜʳ ʚʳʯʠʩʣʷʣʠʩʴ ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʧʫʪʝʤ ʚ ʢʘʤʝʨʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʙʦʪ ʣʠʥʝʡʥʳʡ ʤʦʜʫʣʴ ʧʦʪʝʨʴ ʩʦʩʪʘʚʣʷʝʪ 0,11 ʤ3/ʩ ʥʘ 

ʢʠʣʦʤʝʪʨ ʜʦʣʠʥʳ. ʇʦʪʝʨʠ ʩʪʦʢʘ ʩʦʩʪʘʚʠʣʠ 12-16% ʦʪ ʦʙʱʝʛʦ ʨʘʩʭʦʜʘ ʨʝʢʠ. 

ʇʠʪʘʥʠʝ ʨʝʢʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘ ʩʯʝʪ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ, ʪʘʣʳʭ ʚʦʜ; ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ 

ʨʘʟʛʨʫʞʘʶʪʩʷ ʚ ʨʝʢʫ ʨʦʜʥʠʢʦʤ (ʚʦʩʪʦʯʥʘʷ ʛʨʘʥʠʮʘ ʫʯʘʩʪʢʘ), ʠʟʤʝʨʝʥʥʳʝ ʨʘʩʭʦʜʳ, ʧʦ ʢʦʪʦʨʦʤʫ 

ʩʦʩʪʘʚʠʣʠ 0,034-0,050 ʤ3/ʩ. ɼʣʷ ʦʮʝʥʢʠ 95% ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʨʘʩʭʦʜʦʚ ʨʝʢʠ ʉʘʤʫʨ ʠʩʧʦʣʴʟʦʚʘ-

ʥ  rʤʥʦʛʦʣʝʪʥʠʝ ʜʘʥʥʳʝ ʧʦ ɻʄʉ çɸʭʪʳè, çʋʩʫʭʯʘʡè. 



ʉʘʤʝʜʦʚ ʐ.ɻ., ɸʙʜʫʣʛʘʥʠʝʚʘ ʊ.ʀ., ɻʘʟʘʣʠʝʚ ʀ.ʄ. 
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ʈʠʩ. 2. ʉʭʝʤʘʪʠʯʝʩʢʘʷ ʢʘʨʪʘ ʫʯʘʩʪʢʘ ñɸʭʪʳò 

̂;͊ͫͭͦ͟ ά˾ ͯͭͯ͡έ  
 ɻʠʜʨʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʚʳʧʦʣʥʝʥʳ ʚ ʤʘʨʪʝ 2013 ʛ. ʠ ʘʧʨʝʣʝ 2014 ʛ. ʧʦ 4 ʩʪʚʦʨʘʤ (ʨʠʩ. 3).  

 

ʈʠʩ. 3. ʉʭʝʤʘʪʠʯʝʩʢʘʷ ʢʘʨʪʘ ʫʯʘʩʪʢʘ ñʈʫʪʫʣò 

ɺʨʝʤʝʥʥʳʝ ʛʠʜʨʦʤʝʪʨʠʯʝʩʢʠʝ ʩʪʚʦʨʳ ʙʳʣʠ ʦʨʛʘʥʠʟʦʚʘʥʳ: ʥʘ ʛʨʘʥʠʮʘʭ ʫʯʘʩʪʢʘ (ʚʦʩʪʦʯʥʘʷ 
ʠ ʟʘʧʘʜʥʘʷ), ʚʳʰʝ ʠ ʥʠʞʝ ʩ. ʈʫʪʫʣ (ʮʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʴ).  

ʉʨʝʜʥʝʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʩʪʚʦʨʘʤʠ ʩʦʩʪʘʚʠʣʦ 2 ʢʤ, ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʫʯʘʩʪʢʘ ʨʝʢʠ ï 9,5 
ʢʤ. ʃʠʥʝʡʥʳʡ ʤʦʜʫʣʴ ʧʦʪʝʨʴ ʧʦ ʫʯʘʩʪʢʫ ʨʝʢʠ ʩʦʩʪʘʚʠʣ 0,29-1,0 ʤ3/ʩ. 

ʇʨʘʢʪʠʯʝʩʢʠ ʥʘ ʢʘʞʜʦʤ ʩʪʚʦʨʝ ʬʠʢʩʠʨʫʶʪʩʷ ʧʦʪʝʨʠ ʨʝʯʥʦʛʦ ʩʪʦʢʘ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ 
ʚ ʨʝʢʫ ʚʧʘʜʘʝʪ ʨʷʜ ʚʦʜʦʪʦʢʦʚ (ʨ.ʨ. ʈʫʪʫʣ, ʂʠʯʘ ʠ ʜʨ.), ʯʪʦ ʩʚʷʟʘʥʦ ʢʘʢ ʩ ʨʘʟʛʨʫʟʢʦʡ ʚ ʚʦʜʦʥʦʩ-
ʥʳʡ ʛʦʨʠʟʦʥʪ, ʪʘʢ ʠ ʟʘʙʦʨʦʤ ʚʦʜʳ ʥʘ ʦʨʦʰʝʥʠʝ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʙʳʪʦʚʳʝ ʥʫʞʜʳ ʥʘʩʝʣʝʥʠʷ. 

ʇʠʪʘʥʠʝ ʨʝʢʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ, ʚ ʦʩʥʦʚʥʦʤ, ʟʘ ʩʯʝʪ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ (ʜʦʞʜʷ, ʪʘʣʳʭ 
ʚʦʜ) ʠ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ï ʧʦʜʟʝʤʥʳʭ. 

ʈʝʞʠʤʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʮʝʣʴʶ ʦʮʝʥʢʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠʟʤʝʥʝʥʠʡ ʚʦ 
ʚʨʝʤʝʥʠ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ (ʫʨʦʚʥʝʡ, ʨʘʩʭʦʜʦʚ, ʪʝʤʧʝʨʘʪʫʨʳ) ʠ ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʦʚ 
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ʧʦʜʟʝʤʥʳʭ ʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʩ ʨʝʞʠʤʦʦʙʨʘʟʫʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ ï ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʤ ʠ ʢʣʠ-
ʤʘʪʠʯʝʩʢʠʤ.  

ʈʝʞʠʤʥʳʝ ʥʘʙʣʶʜʝʥʠ ̫ʟʘʢʣʶʯʘʣʠʩʴ ʚ ʟʘʤʝʨʘʭ ʫʨʦʚʥʝʡ, ʨʘʩʭʦʜʦʚ, ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʜʳ, 
ʦʪʙʦʨʝ ʧʨʦʙ ʚʦʜʳ ʠʟ ʧʦʜʟʝʤʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʦʪʦʢʦʚ. 

ʇʝʨʠʦʜʠʯʥʦʩʪʴ ʟʘʤʝʨʦʚ - 3 ʨʘʟʘ ʚ ʤʝʩʷʮ ʥʘ ʢʘʞʜʦʤ ʫʯʘʩʪʢʝ. 
ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʝʞʠʤʥʳʭ ʥʘʙʣʶʜʝʥʠʡ, ʚ ʩʨʝʜʥʝʤ, ʩʦʩʪʘʚʠʣʘ 12 ʤʝʩʷʮʝʚ, ʥʘʙʣʶʜʝ-

ʥʠʷ ʥʘʯʠʥʘʣʠʩʴ ʧʦ ʤʝʨʝ ʧʦʜʛʦʪʦʚʢʠ ʨʝʞʠʤʥʳʭ ʚʦʜʦʧʫʥʢʪʦʚ. 
ʋʯʘʩʪʦʢ ñɸʭʪʳò  
ʈʝʞʠʤʥʳʤʠ ʥʘʙʣʶʜʝʥʠʷʤʠ ʥʘ ʫʯʘʩʪʢʝ ʙʳʣʘ ʦʭʚʘʯʝʥʘ ʯʘʩʪʴ ʜʦʣʠʥʳ ʨ.ʉʘʤʫʨ ʦʪ ʩ. ʂʘʣʫʢ 

(ʟʘʧʘʜʥʘʷ ʯʘʩʪʴ) ʜʦ ʚʦʩʪʦʯʥʦʡ ʛʨʘʥʠʮʳ ʫʯʘʩʪʢʘ, ʨʝʞʠʤʥʘʷ ʩʝʪʴ ʩʦʩʪʦʷʣʘ ʠʟ 7 ʩʢʚʘʞʠʥ ʠ ʪʨʝʭ 
ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʧʦʩʪʦʚ (ʨʠʩ. 9.3).  

ɿʘʤʝʨʳ ʚʳʧʦʣʥʷʣʠʩʴ ʩ ʤʘʨʪʘ 2013 ʛ. ʧʦ ʩʝʥʪʷʙʨʴ 2014 ʛ. ʚʢʣʶʯʠʪʝʣʴʥʦ. ɿʘʤʝʨʳ ʧʨʦʚʦʜʠ-
ʣʠʩʴ ʩ ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ 3 ʨʘʟʘ ʚ ʤʝʩʷʮ. 

ɼʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʧʦʜʟʝʤʥʳʭ ʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʫʯʘʩʪʢʘ 
ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʧʨʦʙʳ ʚʦʜʳ ʥʘ ʩʦʢʨʘʱʝʥʥʳʡ ʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ. 

ʇʨʦʙʳ ʦʪʙʠʨʘʣʠʩʴ 1 ʨʘʟ ʚ ʛʦʜ ʠ ʧʨʠʫʨʦʯʝʥʳ ʢ ʤʝʞʝʥʥʦʤʫ ʧʝʨʠʦʜʫ (ʦʩʝʥʥʝʝ - ʟʠʤʥʠʡ). 
ɻʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʡ ʨʝʞʠʤ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʧʦ ʫʯʘʩʪʢʫ ʚ ʨʘʟʨʝʟʝ ʛʦʜʘ ʜʦʩʪʘʪʦʯʥʦ ʩʪʘʙʠ-

ʣʝʥ ʠ ʧʦʜʯʠʥʝʥ ʜʚʫʤ ʬʘʢʪʦʨʘʤ ï ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʤʫ ʠ ʢʣʠʤʘʪʠʯʝʩʢʦʤʫ.  
ʈʝʞʠʤ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʭʦʨʦʰʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʤ ʨʝʞʠʤʦʤ ʨ.ʉʘʤʫʨ ʚ ʧʨʝʜʝʣʘʭ 

ʚʩʝʛʦ ʫʯʘʩʪʢʘ. ɺ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʫʯʘʩʪʢʘ ʦʪʤʝʯʝʥʘ ʨʘʟʛʨʫʟʢʘ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʧʦ ʢʦʪʦʨʦʡ ʚʳʧʦʣʥʝ-
ʥʦ ʥʝʩʢʦʣʴʢʦ ʨʘʟʦʚʳʭ ʟʘʤʝʨʦʚ ʧʦ ʨʦʜʥʠʢʫ 3; ʚ ʤʝʞʝʥʥʳʡ ʧʝʨʠʦʜ ʠʟʤʝʨʝʥʥʳʝ ʨʘʩʭʦʜʳ ʚʘʨʴʠʨʦʚʘ-
ʣʠ ʚ ʧʨʝʜʝʣʘʭ 34-50 ʣ/ʩ (ʜʦ 4300 ʤ3/ʩʫʪ). ʇʨʠ ʧʦʜʲʝʤʝ ʫʨʦʚʥʷ ʚʦʜʳ ʚ ʨʝʢʝ ï ʨʘʟʛʨʫʟʢʘ ʨʦʜʥʠʢʘ ʧʨʦ-
ʠʩʭʦʜʠʪ ʧʨʷʤʦ ʚ ʥʝʝ ʠ ʥʝʚʦʟʤʦʞʥʦ ʙʳʣʦ ʟʘʤʝʨʠʪʴ. 

ʊʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʩʪʘʙʠʣʝʥ ʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʧʦʜʚʝʨʞʝʥ ʩʝʟʦʥʘʤ ʛʦ-
ʜʘ, ʪʝʤʧʝʨʘʪʫʨʘ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 9-10 ÁC. 

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʚ ʨʘʟʨʝʟʝ ʛʦʜʘ ʩʪʘʙʠʣʝʥ ï ʚʦʜʘ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʘʷ 
ʢʘʣʴʮʠʝʚʘʷ, ʤʘʛʥʠʝʚʘʷ ʩ ʚʝʣʠʯʠʥʦʡ ʩʫʭʦʛʦ ʦʩʪʘʪʢʘ 0,3-0,5 ʛ/ʜʤ3, ʚʝʣʠʯʠʥʦʡ ʦʙʱʝʡ ʞʝʩʪʢʦʩʪʠ 
ʦʪ 3,5 ʜʦ 7,5 ʤʛ-ʵʢʚ/ʜʤ3, ʥʝʬʪʝʧʨʦʜʫʢʪʳ ʚ ʚʦʜʝ ʦʪʩʫʪʩʪʚʫʶʪ ʠʣʠ ʚ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʢʦʥʮʝʥʪʨʘ-
ʮʠʷʭ (ʥʠʞʝ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʭ). 

ʇʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʳ ʨʝʢ ʉʘʤʫʨ ʠ ɸʭʪʳʯʘʡ ʧʦ ʘʥʠʦʥʥʦʤʫ ʩʦʩʪʘʚʫ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʳʝ, 
ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ-ʩʫʣʴʬʘʪʥʳʝ, ʧʦ ʢʘʪʠʦʥʥʦʤʫ ï ʥʘʪʨʠʝʚʳʝ, ʚʝʣʠʯʠʥʘ ʩʫʭʦʛʦ ʦʩʪʘʪʢʘ ʥʝ ʧʨʝʚʳ-
ʰʘʝʪ 0,4 ʛ/ʜʤ3, ʦʙʱʝʡ ʞʝʩʪʢʦʩʪʠ 1,5-5,0 ʤʛ-ʵʢʚ/ʜʤ3. 

ʋʯʘʩʪʦʢ ñʈʫʪʫʣò  
ʈʝʞʠʤʥʘʷ ʩʝʪʴ ʥʘ ʫʯʘʩʪʢʝ ʩʦʩʪʦʷʣʘ ʠʟ ʜʚʫʭ ʩʢʚʘʞʠʥ ʠ ʦʜʥʦʡ ʚʦʜʦʤʝʨʥʦʡ ʨʝʡʢʠ, ʫʩʪʘʥʦʚʣʝʥ-

ʥʦʡ ʥʘ ʦʧʦʨʝ ʧʝʰʝʭʦʜʥʦʛʦ ʤʦʩʪʘ (ʩʝʚʝʨʦ-ʟʘʧʘʜʥʘʷ ʦʢʨʘʠʥʘ ʩ. ʈʫʪʫʣ). 
ɿʘʤʝʨʳ ʚʳʧʦʣʥʷʣʠʩʴ ʩ ʠʶʣʷ 2013 ʛ. ʧʦ ʩʝʥʪʷʙʨʴ 2014 ʛ. ʚʢʣʶʯʠʪʝʣʴʥʦ, ʧʝʨʠʦʜʠʯʥʦʩʪʴ 

ʟʘʤʝʨʦʚ ï 3 ʨʘʟʘ ʚ ʤʝʩʷʮ. 
ʅʘʙʣʶʜʝʥʠʷ ʟʘ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʤ ʨʝʞʠʤʦʤ ʟʘʢʣʶʯʘʣʠʩʴ ʚ ʦʪʙʦʨʝ ʚʦʜʳ ʠʟ ʚʦʜʦʧʫʥʢʪʦʚ 

ʠ ʚʦʜʦʪʦʢʦʚ. 

ʇʝʨʠʦʜʠʯʥʦʩʪʴ ʦʪʙʦʨʘ ʧʨʦʙ: 
- ʧʦ ʩʢʚʘʞʠʥʘʤ ï 2 ʨʘʟʘ ʚ ʛʦʜ ʥʘ ʩʦʢʨʘʱʝʥʥʳʡ ʭʠʤʘʥʘʣʠʟ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ; 
- ʠʟ ʨ.ʉʘʤʫʨ ʧʨʦʙʳ ʦʪʙʠʨʘʣʠʩʴ 1 ʨʘʟ ʚ ʤʝʞʝʥʥʳʡ ʧʝʨʠʦʜ ʥʘ ʩʦʢʨʘʱʝʥʥʳʡ ʭʠʤʘʥʘʣʠʟ ʠ 

ʦʧʨʝʜʝʣʝʥʠʝ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʧʨʦʙʳ ʦʪʙʠʨʘʣʠʩʴ ʥʘ ʚʨʝʤʝʥʥʳʭ ʛʠʜʨʦʩʪʚʦʨʘʭ ʧʦ ʚʩʝʤʫ ʫʯʘʩʪʢʫ.  
ɻʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʡ ʨʝʞʠʤ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʚ ʨʘʟʨʝʟʝ ʛʦʜʘ ʜʦʩʪʘʪʦʯʥʦ ʩʪʘʙʠʣʝʥ - ʥʠʟʢʠʝ 

ʫʨʦʚʥʠ 3,76-4,17 ʤ (ʩʢʚ. 321) ï 3,72-4,04 ʤ (ʩʢʚ. 321ʘ) ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʟʠʤʥʝʛʦ ʧʝʨʠʦʜʘ (ʜʝ-
ʢʘʙʨʴ-ʤʘʨʪ) ʠ ʧʦʚʳʰʘʶʪʩʷ ʢ ʠʶʥʶ-ʠʶʣʶ ʜʦ 3,18-3,53 ʤ ï 2,59-2,71 ʤ. ɸʤʧʣʠʪʫʜʘ ʢʦʣʝʙʘʥʠʡ 
ʩʦʩʪʘʚʣʷʝʪ 0,99-1,45 ʤ; ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʧʝʨʚʦʥʘʯʘʣʴʥʳʤ (-3,41ʤ) ʧʦ ʩʢʚʘʞʠʥʝ  ̄321ʘ (ʥʠʞʥʷʷ 
ʯʘʩʪʴ ʨʘʟʨʝʟʘ) ʫʨʦʚʝʥʴ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʧʦʚʳʩʠʣʩʷ ʜʦ ï2,59 ʤ; ʧʦʚʳʰʝʥʠʝ ʩʦʩʪʘʚʠʣʦ 0,82 ʤ. 

ɻʠʜʨʦʭʠʤʠʯʝʩʢʠʡ ʨʝʞʠʤ ʧʦʜʟʝʤʥʳʭ ʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʩʪʘʙʠʣʝʥ ʚ ʨʘʟʨʝʟʝ ʛʦʜʘ: 
- ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ ï ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʳʝ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ-ʩʫʣʴʬʘʪʥʳʝ ʥʘʪʨʠʝʚʳʝ, ʢʘʣʴ-

ʮʠʝʚʳʝ ʩ ʚʝʣʠʯʠʥʦʡ ʩʫʭʦʛʦ ʦʩʪʘʪʢʘ 0,2-0,37 ʛ/ʜʤ3, ʚʝʣʠʯʠʥʦʡ ʦʙʱʝʡ ʞʝʩʪʢʦʩʪʠ 2,0-3,5 ʤʛ-
ʵʢʚ/ʜʤ3, ʩʦʜʝʨʞʘʥʠʝ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ ʚʦʜʝ ï ʥʠʞʝ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ 
(0,004-0,03 ʤʛ/ʜʤ3); 



ʉʘʤʝʜʦʚ ʐ.ɻ., ɸʙʜʫʣʛʘʥʠʝʚʘ ʊ.ʀ., ɻʘʟʘʣʠʝʚ ʀ.ʄ. 
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- ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʳ (ʨ.ʉʘʤʫʨ ï ʧʦ ʛʠʜʨʦʩʪʚʦʨʘʤ 1-4) ï ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʳʝ ʢʘʣʴʮʠʝʚʳʝ ʩ ʚʝ-
ʣʠʯʠʥʦʡ ʩʫʭʦʛʦ ʦʩʪʘʪʢʘ 0,1-0,2 ʛ/ʜʤ3, ʚʝʣʠʯʠʥʦʡ ʦʙʱʝʡ ʞʝʩʪʢʦʩʪʠ 1,5-3,0 ʤʛ/ʵʢʚ/ʜʤ3; ʩʦʜʝʨʞʘʥʠʝ 
ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ ʚʦʜʝ ï ʥʠʞʝ ʧʨʝʜʝʣʴʥʦ-ʜʦʧʫʩʪʠʤʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʠʣʠ ʦʪʩʫʪʩʪʚʫʶʪ (0,06-0 
ʤʛ/ʜʤ3), ʧʨʝʚʳʰʝʥʠʝ (ʜʦ 0,14 ʤʛ/ʜʤ3) ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʚ ʝʜʠʥʠʯʥʦʡ ʧʨʦʙʝ ʧʦ ʛʠʜʨʦʩʪʚʦʨʫ 3. 

ʊʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʚʘʨʴʠʨʫʝʪ ʚ ʧʨʝʜʝʣʘʭ 13-14 ÁC. 
 

ɺʳʚʦʜʳ: 
ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʳʭ ʦʧʳʪʥʳʭ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʨʘʙʦʪ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝ-

ʜʫʶʱʠʝ ʚʳʚʦʜʳ:  
- ʜʦʣʠʥʘ ʩʨʝʜʥʝʛʦ ʪʝʯʝʥʠʷ ʨʝʢʠ ʉʘʤʫʨ ʦʪʥʦʩʠʪʩʷ ʢ ʛʨʫʧʧʝ ñɸò, ʪ.ʝ. ʚ ʧʨʝʜʝʣʘʭ ʜʦʣʠʥʳ 

ʥʘʤʝʯʘʝʤʳʡ ʢ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚʦʜʦʥʦʩʥʳʡ ʛʦʨʠʟʦʥʪ ʠʤʝʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʫʶ ʛʠʜʨʘʚʣʠʯʝʩʢʫʶ 
ʩʚʷʟʴ ʩ ʨʝʢʦʡ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʛʦ, ʟʘʪʨʫʜʥʝʥʘ ʵʪʘ ʩʚʷʟʴ ʠʣʠ ʷʚʣʷʝʪʩʷ ʩʦʚʝʨʰʝʥʥʦʡ;  

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʝʩʫʨʩʦʚ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʧʦʜʨʫʩʣʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʩʨʝʜʥʝʛʦ ʪʝʯʝʥʠʷ ʨʝ-
ʢʠ ʉʘʤʫʨ ʧʨʦʠʩʭʦʜʠʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʘʤʦʡ ʜʦʣʠʥʳ, ʘ ʦʩʥʦʚʥʳʤʠ ʠʩʪʦʯʥʠ-
ʢʘʤʠ ʧʠʪʘʥʠʷ ʠʭ ʷʚʣʷʶʪʩʷ ʠʥʬʠʣʴʪʨʘʮʠʷ ʨʝʯʥʳʭ ʚʦʜ, ʘʪʤʦʩʬʝʨʥʳʝ ʦʩʘʜʢʠ, ʧʦʜʟʝʤʥʳʡ ʩʪʦʢ ʠʟ 
ʢʦʨʝʥʥʳʭ ʧʦʨʦʜ; 

- ʚʦʜʥʳʡ ʙʘʣʘʥʩ ʙʘʩʩʝʡʥʘ ʨ. ʉʘʤʫʨ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʝʨʪʠʢʘʣʴʥʳʤ ʚʦʜʦʦʙʤʝʥʥʦʤ, ʪ.ʝ. ʚʝʣʠ-
ʯʠʥʘ ʠʥʬʠʣʴʪʨʘʮʠʠ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʧʨʠʤʝʨʥʦ ʨʘʚʥʘ ʩʫʤʤʘʨʥʦʤʫ ʜʝʙʠʪʫ ʤʠʥʝʨʘʣʴʥʳʭ ʠʩʪʦʯ-
ʥʠʢʦʚ, ʦʮʝʥʠʪʴ ʩʦʩʪʘʚʣʷʶʱʫʶ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ ʤʦʞʥʦ ʣʠʰʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʠʷ ʛʠʜʨʦʭʠʤʠʯʝ-
ʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʨʘʟʣʠʯʥʳʭ ʚʦʜʘʭ ï ʘʪʤʦʩʬʝʨʥʳʭ, ʛʨʫʥʪʦʚʳʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ;  

- ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʡ ʨʝʞʠʤ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʭʦʨʦʰʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʤ ʨʝ-
ʞʠʤʦʤ ʨ. ʉʘʤʫʨ, ʘ ʪʘʢʞʝ ʟʘʚʠʩʠʪ ʦʪ ʚʣʠʷʥʠʷ ʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ: ʥʠʟʢʠʝ ʫʨʦʚʥʠ 3,8-4,2 ʤ 
ï 3,7-4,0 ʤ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʟʠʤʥʝʛʦ ʧʝʨʠʦʜʘ (ʜʝʢʘʙʨʴ-ʤʘʨʪ) ʠ ʧʦʚʳʰʘʶʪʩʷ ʢ ʠʶʥʶ-ʠʶʣʶ ʜʦ 
3,2-3,5 ʤ ï 2,6-2,7 ʤ. ɸʤʧʣʠʪʫʜʘ ʢʦʣʝʙʘʥʠʡ ʩʦʩʪʘʚʣʷʝʪ 1,0-1,5 ʤ. 

- ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʚ ʨʘʟʨʝʟʝ ʛʦʜʘ ʩʪʘʙʠʣʝʥ ï ʚʦʜʘ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʘʷ 
ʢʘʣʴʮʠʝʚʘʷ, ʤʘʛʥʠʝʚʘʷ, ʥʘʪʨʠʝʚʘʷ ʩ ʚʝʣʠʯʠʥʦʡ ʩʫʭʦʛʦ ʦʩʪʘʪʢʘ 0,3-0,5 ʛ/ʜʤ3, ʚʝʣʠʯʠʥʦʡ ʦʙʱʝʡ 
ʞʝʩʪʢʦʩʪʠ ʦʪ 3,5 ʜʦ 7,5 ʤʛ-ʵʢʚ/ʜʤ3, ʥʝʬʪʝʧʨʦʜʫʢʪʳ ʚ ʚʦʜʝ ʦʪʩʫʪʩʪʚʫʶʪ ʠʣʠ ʚ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ 
ʢʦʥʮʝʥʪʨʘʮʠʷʭ (ʥʠʞʝ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʭ). ɺʟʘʠʤʦʩʚʷʟʴ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʩ ʧʦʚʝʨʭʥʦʩʪʥʳʤʠ 
ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʘʥʘʣʦʛʠʯʥʳʤ ʭʠʤʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ.  
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ʋɼʂ 550.3 

ɻɽʆɼʀʅɸʄʀʏɽʉʂɸʗ ɸʂʊʀɺʅʆʉʊʔ ʀ ʉɽʁʉʄʀʏɽʉʂʀʁ ʈɽɾʀʄ ʈɸʁʆʅɸ 

ʉʊʈʆʀʊɽʃʔʉʊɺɸ ɸʈɻʋʅʉʂʆɻʆ ʂɸʉʂɸɼɸ ɻʕʉ 

ʂʝʨʠʤʦʚ1,2 ʀ.ɸ., ɻʘʡʩʫʤʦʚ1 ʄ.ʗ., ɹʘʜʘʝʚ1 ʉ.ɺ. 
1ɸʢʘʜʝʤʠʷ ʥʘʫʢ ʏʝʯʝʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ, 2ʀʥʩʪʠʪʫʪ ʬʠʟʠʢʠ ɿʝʤʣʠ ʠʤ. ʆ.ʖ. ʐʤʠʜʪʘ ʈɸʅ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʜʘʥʥʳʝ ʦ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʩʝʡʩʤʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʨʘʡʦʥʘ ʩʪʨʦʠʪʝʣʴ-

ʩʪʚʘ ʢʘʩʢʘʜʘ ɻʕʉ ʥʘ ʨ. ɸʨʛʫʥ ʏʝʯʝʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ. ʇʨʠʚʝʜʝʥʳ ʩʚʝʜʝʥʠʷ ʦ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʩʪʨʦʝʥʠʠ, ʩʦʚʨʝʤʝʥ-

ʥʳʭ ʜʚʠʞʝʥʠʷʭ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʩʝʡʩʤʠʯʥʦʩʪʠ ʨʘʡʦʥʘ. ɼʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʠʟʫʯʝʥʠʶ ʛʝʦʜʠʥʘʤʠʢʠ ʠ 

ʩʝʡʩʤʠʯʥʦʩʪʠ ʨʘʡʦʥʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʝʦʜʠʥʘʤʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʟʝʤʣʝʪʨʷʩʝʥʠʷ, ʩʝʡʩʤʠʯʥʦʩʪʴ, ʢʘʩʢʘʜ ɻʕʉ, ʨʘʟʣʦʤʳ. 

 

GEODYNAMIC ACTIVITY  AND SEISMIC REGIME OF THE ARGUN AREA OF 

CONSTRUCTION OF THE HPP CASCADE 

Kerimov I. A., Gasumov M. Y. Badaev S. V. 
Academy of Sciences of the Chechen Republic, Institute of physics of the Earth. O. Y. Schmidt, RAS 

The article considers data on the geodynamic activity and seismic regime of the area the construction of the HPP 

cascade on the river Argun in the Chechen Republic. Provides information about the geological structure and modern 

movements of the earth's surface and seismic activity of the region. Recommendations for studying of geodynamics and 

seismicity of the area. 

Key words: geodynamic activity, earthquakes, seismicity, hydroelectric power, faults. 

 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʏʝʯʝʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʢʘʩʢʘʜʘ ɻʕʉ ʥʘ ʨ. 

ɸʨʛʫʥ, ʠʤʝʶʱʝʡ ʟʥʘʯʠʪʝʣʴʥʳʡ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ. ʉʦʟʜʘʥʠʝ ʢʨʫʧʥʳʭ ʠʩʢʫʩʩʪʚʝʥ-

ʥʳʭ ʚʦʜʦʭʨʘʥʠʣʠʱ ʦʢʘʟʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʜʠʥʘʤʠʯʝʩʢʦʝ ʨʘʚʥʦʚʝʩʠʝ ʣʦʢʘʣʴʥʳʭ 

ʫʯʘʩʪʢʦʚ ʟʝʤʥʦʡ ʢʦʨʳ ʠ ʵʪʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʨʠʚʦʜʠʪ ʢ ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʠʟʤʝʥʝʥʠʶ ʩʝʡʩʤʠʯʥʦ-

ʩʪʠ ʠ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʚ ʧʨʠʜʝʣʘʭ ʦʙʰʠʨʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʧʨʠʤʳʢʘʶʱʠʭ ʢ ʚʦʜʦʭʨʘʥʠʣʠ-

ʱʘʤ [2]. 

ʈʘʡʦʥ ʧʨʝʜʧʦʣʘʛʘʝʤʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʢʘʩʢʘʜʘ ɻʕʉ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʶʞʥʦʡ (ʧʨʝʜʛʦʨ-

ʥʦʡ) ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʏʝʯʝʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ. ɼʘʥʥʘʷ ʪʝʨʨʠʪʦʨʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ 

ʩʝʡʩʤʠʯʥʦʩʪʴʶ ʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ [5, 6]. ɺ 2008 ʛ. ʥʘ ʶʛʦ-ʚʦʩʪʦʢʝ ʨʝʩʧʫʙʣʠʢʠ 

ʧʨʦʠʟʦʰʣʦ ʩʠʣʴʥʦʝ ʂʫʨʯʘʣʦʡʩʢʦʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ ʩʦ ʩʣʝʜʫʶʱʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ: Kp=15.4, 

Mw=5.8, I0=7-8 [10]. ʇʦ ʢʘʨʪʝ ʦʙʱʝʛʦ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ (ʆʉʈ-2014) ʜʘʥʥʳʡ ʨʘʡʦʥ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ 8 ʙʘʣʣʦʚ ʜʣʷ ʦʙʱʝʛʨʘʞʜʘʥʩʢʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ - (ʢʘʨʪʘ ɸ), ʠ 

9 ʙʘʣʣʦʚ ʜʣʷ ʦʙʲʝʢʪʦʚ ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ (ʢʘʨʪʘ ɺ) ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ ʥʝ ʧʨʝʚʳʰʝʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 5% ʠ 10%. ʉʪʨʦʠʪʝʣʴʩʪʚʦ ɻʕʉ ʦʪʥʦʩʠʪʩʷ ʢ ʦʙʲʝʢʪʘʤ ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʩʪʨʦʠ-

ʪʝʣʴʩʪʚʘ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠʩʭʦʜʥʳʡ ʙʘʣʣ ʩʝʡʩʤʠʯʥʦʩʪʠ ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʳʤ - 9 ʙʘʣʣʦʚ.  

ʇʠʣʦʪʥʳʡ ʧʨʦʝʢʪ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʝʨʚʦʦʯʝʨʝʜʥʳʤʠ 

ʦʙʲʝʢʪʘʤʠ ʏʠʨʠ-ʖʨʪʦʚʩʢʫʶ ʠ ɼʫʙʘ-ʖʨʪʦʚʩʢʫʶ ɻʕʉ. ɼʣʷ ɼʫʙʘ-ʖʨʪʦʚʩʢʦʡ ɻʕʉ ʧʨʦʝʢʪʠʨʫ-

ʝʪʩʷ ʙʝʪʦʥʥʘʷ ʛʨʘʚʠʪʘʮʠʦʥʥʘʷ ʧʣʦʪʠʥʘ ʜʣʠʥʦʡ ʧʦ ʚʝʨʭʥʝʤʫ ʙʴʝʬʫ 77-80 ʤ, ʤʘʢʩʠʤʘʣʴʥʘʷ ʛʣʫ-

ʙʠʥʘ ʚʦʜʦʭʨʘʥʠʣʠʱʘ 57 ʤ., ʦʙʱʠʡ ʦʙʲʝʤ ʚʦʜʳ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʤ ʫʨʦʚʥʝ -145 ʤʣʥ.ʤ3. ʇʘʨʘ-

ʤʝʪʨʳ ʏʠʨʠ-ʖʨʪʦʚʩʢʦʡ ɻʕʉ ʩʣʝʜʫʶʱʠʝ: ʢʘʤʝʥʥʦ-ʥʘʩʳʧʥʘʷ ʧʣʦʪʠʥʘ ʩ ʜʣʠʥʦʡ ʧʦ ʚʝʨʭʥʝʤʫ 

ʛʨʝʙʥʶ 1100 ʤ. ʤʘʢʩʠʤʘʣʴʥʘʷ ʛʣʫʙʠʥʘ ʚʦʜʦʭʨʘʥʠʣʠʱʘ 35 ʤ., ʦʙʱʠʡ ʦʙʲʝʤ ʚʦʜʳ ʧʨʠ ʤʘʢʩʠ-

ʤʘʣʴʥʦʤ ʫʨʦʚʥʝ - 380 ʤʣʥ.ʤ3. 

ʆʙʟʦʨʥʘʷ ʢʘʨʪʘ ʨʘʡʦʥʘ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ. 1, ʩ ʥʘʥʝʩʝʥʥʦʡ ʩʭʝʤʦʡ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʙʲʝʢ-

ʪʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʨʦʬʠʣʝʡ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʠʞʝ: 

ɺ ʪʝʢʪʦʥʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʨʘʡʦʥ ʦʪʥʦʩʠʪʩʷ ʢ ʏʝʨʥʦʛʦʨʩʢʦʡ ʤʦʥʦʢʣʠʥʘʣʠ ʛʦʨʩʪ-

ʘʥʪʠʢʣʠʥʦʨʠʷ ʘʣʴʧʠʡʩʢʦʡ ʩʢʣʘʜʯʘʪʦʩʪʠ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ. ʏʝʨʥʦʛʦʨʩʢʘʷ ʩʢʣʘʜʯʘʪʘʷ ʟʦʥʘ ʭʘ-

ʨʘʢʪʝʨʠʟʫʝʪʩʷ ʤʦʥʦʢʣʠʥʘʣʴʥʳʤ ʧʦʛʨʫʞʝʥʠʝʤ ʚ ʩʝʚʝʨʦ ï ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʠ 

ʦʛʨʘʥʠʯʝʥʘ ʚʦʩʪʦʢʘ ʠ ʟʘʧʘʜʘ ɼʘʪʳʭʩʢʠʤ ʠ ɹʝʥʦʝʚʩʢʠʤ ʩʪʨʫʢʪʫʨʥʳʤʠ ʧʦʜʥʷʪʠʷʤʠ. ʉʪʨʦʝʥʠʝ 

ʨʘʡʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʣʦʞʥʦʩʪʴʶ, ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʩʪʴʶ, ʙʦʣʴʰʠʤʠ ʘʤ-



ʂʝʨʠʤʦʚ ʀ.ɸ., ɻʘʡʩʫʤʦʚ ʄ.ʗ., ɹʘʜʘʝʚ ʉ.ɺ. 
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ʧʣʠʪʫʜʘʤʠ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ ʧʦ ʨʘʟʣʦʤʘʤ ʢʦʪʦʨʳʝ ʧʨʠʚʝʣʠ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʨʘʟʣʠʯ-

ʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʬʦʨʤ [1, 14].  

ʉʠʩʪʝʤʦʡ ʨʘʟʣʦʤʦʚ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʡ ʬʫʥʜʘʤʝʥʪ ʠ ʜʦʶʨʩʢʦʝ ʦʩʥʦʚʘʥʠʝ ʨʘʩʯʣʝʥʝʥʳ ʥʘ 

ʙʣʦʢʠ ʦʙʨʘʟʫʶʱʠʝ ʩʪʨʫʢʪʫʨʫ ʛʦʨʩʪ-ʛʨʘʙʝʥʦʚʦʛʦ ʩʪʨʦʝʥʠʷ. ɺ ʦʩʘʜʦʯʥʦʤ ʯʝʭʣʝ ʧʦʜʘʚʣʷʶʱʝʝ 

ʙʦʣʴʰʠʥʩʪʚʦ ʨʘʟʣʦʤʦʚ ʠʤʝʶʪ ʧʨʦʜʦʣʞʝʥʠʝ ʚ ʬʦʨʤʝ ʦʧʝʨʷʶʱʠʭ ʨʘʟʨʳʚʦʚ.  
ɺ ʩʪʨʦʝʥʠʠ ʛʝʪʝʨʦʛʝʥʥʦʛʦ ʜʦʶʨʩʢʦʛʦ ʦʩʥʦʚʘʥʠʷ ʚʳʜʝʣʷʶʪʩʷ ʩʪʨʫʢʪʫʨʥʳʝ ʵʪʘʞʠ - ʙʘʡʢʘʣʴʩʢʠʡ, 

ʛʝʨʮʠʥʩʢʠʡ ʠ ʧʝʨʝʭʦʜʥʳʡ ʧʝʨʤʦ-ʪʨʠʘʩʦʚʳʡ. ʅʠʞʥʠʡ ʩʪʨʫʢʪʫʨʥʳʡ ʵʪʘʞ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʧʨʝʜʩʪʘʚʣʷ-

ʝʪʩʷ ʩʦʩʪʦʷʱʠʤ ʠʟ ʜʦʢʝʤʙʨʠʡʩʢʠʭ (ʨʠʬʝʡʩʢʠʭ) ʦʙʨʘʟʦʚʘʥʠʡ. ɺʝʨʭʥʠʡ ʩʪʨʫʢʪʫʨʥʳʡ ʵʪʘʞ ʩʣʦʞʝʥ ʧʨʝʜ-

ʧʦʣʦʞʠʪʝʣʴʥʦ ʧʦʟʜʥʠʤ ʢʘʨʙʦʥʦʤ ʠ ʧʝʨʤʦʪʨʠʘʩʦʤ, ʘ ʪʘʢʞʝ ʥʠʟʘʤʠ ʣʝʡʘʩʘ [1].  

ɺʳʰʝ ʚ ʦʩʘʜʦʯʥʦʤ ʯʝʭʣʝ ʚʳʜʝʣʷʶʪʩʷ 3 ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʵʪʘʞʘ: ʶʨʩʢʠʡ (ʪʦʘʨ-

ʥʝʦʢʦʤʩʢʠʡ (J3tr+K1n)) ï ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʣʘʜʯʘʪʳʡ; - ʤʝʣʦʚʦʡ-ʧʘʣʝʦʛʝʥʦʚʳʡ (K1ʘ+ʂ2+ʈ), ʙʣʦʢʦʚʦ-

ʩʢʣʘʜʯʘʪʳʡ (ʘʥʪʠʢʣʠʥʘʣʴʥʦ-ʩʠʥʢʣʠʥʘʣʴʥʳʡ); ʠ ʥʝʦʛʝʥʦʚʳʡ (N1) - ʙʣʦʢʦʚʦ-ʩʢʣʘʜʯʘʪʳʡ (ʘʥʪʠʢʣʠʥʘʣʴʥʦ-

ʩʠʥʢʣʠʥʘʣʴʥʳʡ). 

 
ʈʠʩ.1. ʆʙʟʦʨʥʘʷ ʢʘʨʪʘ ʦʙʲʝʢʪʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ɸʨʛʫʥʩʢʦʛʦ ʢʘʩʢʘʜʘ ɻʕʉ 

  

ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʧʣʦʱʘʜʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʜʚʘ ʢʨʫʧʥʳʭ ʨʘʟʣʦʤʘ: ʏʝʨʥʦʛʦʨʩʢʠʡ ï ʰʠ-

ʨʦʪʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʦʨʪʦʛʦʥʘʣʴʥʳʡ ʢ ʥʝʤʫ - ɸʨʛʫʥʩʢʠʡ, ʩ ʦʧʝʨʷʶʱʠʤʠ ʨʘʟʨʳʚʥʳʤʠ ʥʘʨʫ-

ʰʝʥʠʷʤʠ ʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʢʘʢ ʜʨʝʚʥʝʡ, ʪʘʢ ʠ ʩʦʚʨʝʤʝʥʥʳʡ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʡ ʠ ʩʝʡʩʤʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʴʶ. ʕʪʠ ʨʘʟʣʦʤʳ ʠʤʝʶʪ ʤʘʥʪʠʡʥʦʝ ʟʘʣʦʞʝʥʠʝ ʠ ʚ ʚʳʰʝʣʝʞʘʱʠʭ ʩʣʦʷʭ ʦʥʠ ʥʘʭʦʜʷʪ 

ʚʳʨʘʞʝʥʠʝ ʚ ʠʟʤʝʥʝʥʠʠ ʣʠʪʦʬʘʮʠʡ ʠ ʤʦʱʥʦʩʪʝʡ ʦʪʣʦʞʝʥʠʡ, ʚ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʷʭ 

ʨʘʟʚʠʪʠʷ ʩʢʣʘʜʯʘʪʦʩʪʠ. ʈʘʟʣʦʤʳ ʷʚʣʷʶʪʩʷ ʦʩʣʘʙʣʝʥʥʳʤʠ ʟʦʥʘʤʠ (ʪʨʝʱʠʥʦʚʘʪʳʤʠ ʨʘʟʣʦʤʘʤʠ), 

ʯʪʦ ʥʘʛʣʷʜʥʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʛʦʨʥʦʡ ʯʘʩʪʠ, ʛʜʝ ʩ ʥʠʤʠ ʩʚʷʟʘʥʳ ʩʝʨʦʚʦʜʦʨʦʜʥʳʝ ʠ ʨʘʜʦʥʦʚʳʝ 

ʠʩʪʦʯʥʠʢʠ ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʩʝʣʝʥʠʡ ʗʨʳʰ-ʤʘʨʜʳ ʠ ɺʘʨʘʥʜʳ. ʇʦʷʚʣʝʥʠʝ ʚʦʜʳ, ʧʦ ʤʥʝʥʠʶ ɺ.ʅ. 
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ʐʦʣʧʦ (1978), ʩʚʷʟʘʥʦ ʩ ʧʨʦʮʝʩʩʦʤ ʛʠʜʨʦʨʘʟʨʳʚʘ ʤʦʥʪʤʦʨʠʣʣʦʚʳʭ ʛʣʠʥ ʥʠʞʥʝ-ʩʨʝʜʥʝʶʨʩʢʦʛʦ 

ʚʦʟʨʘʩʪʘ ʚ ʫʩʣʦʚʠʷʭ ʩʠʣʴʥʦʛʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʩʞʘʪʠʷ[18]. ʏʝʨʥʦʛʦʨʩʢʠʡ ʨʘʟʣʦʤ ʭʘʨʘʢʪʝʨʠʟʫ-

ʝʪʩʷ ʚʟʙʨʦʩʦʤ ʩ ʧʘʜʝʥʠʝʤ ʚ ʶʞʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʠ ʘʤʧʣʠʪʫʜʦʡ ʩʤʝʱʝʥʠʷ 2-3 ʢʤ. 

ʇʦ ʤʥʝʥʠʶ ʤʥʦʛʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʟʦʥʳ ʩʦʯʣʝʥʝʥʠʷ ʪʘʢʠʭ ʨʘʟʣʦʤʦʚ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʥʘʠʙʦʣʴʰʝʡ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ [14]. ʇʨʠʤʝʨʘʤʠ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʩʠʣʴʥʳʝ ʟʝʤʣʝʪʨʷ-

ʩʝʥʠʷ: 1928 ʛ. (ɸʨʛʫʥʩʢʦʝ), 1966 ʛ. (ɸʨʛʫʥʩʢʦʝ-II),  ʏʝʨʥʦʛʦʨʩʢʦʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ 1976 ʛ. - ʩ 

ʩʦʪʨʷʩʝʥʠʷʤʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 8-9 ʙʘʣʣʦʚ ʚ ʵʧʠʮʝʥʪʨʝ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ 

ʘʬʪʝʨʰʦʢʘʤʠ, ʘ ʪʘʢʞʝ ʤʥʦʞʝʩʪʚʦ ʜʨʫʛʠʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʤʝʥʴʰʝʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ. ɺʧʦ-

ʩʣʝʜʩʪʚʠʠ ʚ 1984 ʛ. ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʵʪʦʡ ʞʝ ʵʧʠʮʝʥʪʨʘʣʴʥʦʡ ʟʦʥʝ ʧʨʦʠʟʦʰʣʠ ʜʚʘ ʟʝʤʣʝʪʨʷʩʝ-

ʥʠʷ ʩ ʩʠʣʦʡ 6-7 ʙʘʣʣʦʚ ʠ ʄ=5.2, 1989 ʛ. ʠ ʩ ʄ=5.0, 1999 ʛ., ʘ ʪʘʢʞʝ ʚ 2006 ʛ. ʩ ʄ=4.5 ʠ ʦʯʘ-

ʛʦʤ ʚ ʚʝʨʭʥʝʡ ʤʘʥʪʠʠ.  

ɺ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʨʘʡʦʥ ʧʨʝʜʩʪʘʚʣʝʥ ɺʘʨʘʥʜʠʡʩʢʦʡ ʬʣʝʢʩʫʨʥʦʡ 

ʩʢʣʘʜʢʦʡ ʠʤʝʶʱʝʡ ʨʘʟʤʝʨʳ 60ʭ15 ʢʤ ʠ ʢʨʫʪʦʝ ʧʘʜʝʥʠʝ (70-800) ʚ ʩʝʚʝʨʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ.  

ɼʣʷ ʠʟʫʯʝʥʠʷ ʛʣʫʙʠʥʥʦʛʦ ʩʪʨʦʝʥʠʷ ʨʘʡʦʥʘ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʤʘʪʝʨʠʘʣʳ ʦʧʳʪʥʦ-

ʤʝʪʦʜʠʯʝʩʢʦʡ ʵʢʩʧʝʜʠʮʠʠ ʇʆ ñɻʨʦʟʥʝʬʪʝʛʝʦʬʠʟʠʢʘò ʧʦ ʠʟʫʯʝʥʠʶ ʛʣʫʙʠʥʥʦʛʦ ʩʪʨʦʝʥʠʷ ʤʝʪʦ-

ʜʦʤ ʦʙʤʝʥʥʳʭ ʚʦʣʥ ʦʪ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. ʈʘʡʦʥ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʦʚʦʣʴʥʦ ʧʣʦʪʥʦ ʧʦʢʨʳʪ ʧʫʥʢʪʘʤʠ 

ʠʟʤʝʨʝʥʠʡ ʄʆɺɿ. ʅʘ ʨʠʩ. 2 ʠ 3 ʧʨʠʚʝʜʝʥʳ ʨʘʟʨʝʟʳ ʄʆɺɿ ʧʦ ʣʠʥʠʷʤ 1-1, 4-4 ʠ (ʚ ʢʘʯʝʩʪʚʝ 

ʧʨʠʤʝʨʘ), ʢʘʨʪʘ ʩʨʝʟʘ ʧʦ ʛʨʘʥʠʮʝ ʦʙʤʝʥʘ ʚʦʣʥ ʈS3, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʛʨʘʥʠʮʝ ʧʦʜʦʰʚʳ ʦʩʘʜʦʯ-

ʥʦʛʦ ʯʝʭʣʘ [13]. 

 
ʈʠʩ.2. ʉʝʡʩʤʦʣʦʛʠʯʝʩʢʠʝ ʨʘʟʨʝʟʳ ʄʆɺɿ ʧʦ ʣʠʥʠʷʤ 1-1, 4-4 (ʧʦ ʜʘʥʥʳʤ ʇʆ çɻʨʦʟʥʝʬʪʝʛʝʦʬʠ-

ʟʠʢʘ, 1988-89 ʛʛ.) 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʙʨʘʙʦʪʢʠ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʙʳʣʠ ʚʳʜʝʣʝʥʳ 6 ʛʨʘʥʠʮ ʦʙʤʝʥʘ ʚʦʣʥ: 4 

ʛʨʘʥʠʮʳ - ʚ ʢʦʥʩʦʣʠʜʠʨʦʚʘʥʥʦʡ ʢʦʨʝ ʠ 2 - ʚ ʦʩʘʜʦʯʥʦʤ ʯʝʭʣʝ. ʇʦʯʪʠ ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʧʦʚʝʨʭ-

ʥʦʩʪʴ ʤʘʥʪʠʠ (ʛʨʘʥʠʮʘ ʈs7), ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʥʘ ʛʣʫʙʠʥʝ ʦʢʦʣʦ 43-45 ʢʤ. ʇʦʚʝʨʭʥʦʩʪʠ çʙʘʟʘʣʴʪʦ-

ʚʦʛʦè ʠ çʛʨʘʥʠʪʥʦʛʦè ʩʣʦʝʚ ʦʪʤʝʯʘʶʪʩʷ ʥʘ ʛʣʫʙʠʥʘʭ 29-33ʢʤ ʠ 18-21ʢʤ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʂʨʦʚ-

ʣ ̫ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ ʠʟʤʝʥʷʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʛʣʫʙʠʥ ʦʪ 10 ʢʤ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʜʦ 13-

14 ʢʤ. ʥʘ ʩʝʚʝʨʝ. ɿʦʥʳ ʧʦʪʝʨʠ ʢʦʨʨʝʣʷʮʠʠ ʦʪʦʞʜʝʩʪʚʣʷʶʪʩʷ ʩ ʟʦʥʘʤʠ ʨʘʟʣʦʤʦʚ ʚ ʟʝʤʥʦʡ ʢʦʨʝ. 

ɸʥʘʣʠʟ ʨʘʟʨʝʟʦʚ ʧʦʢʘʟʳʚʘʝʪ ʩʣʦʞʥʳʡ ʭʘʨʘʢʪʝʨ ʛʣʫʙʠʥʥʦʛʦ ʩʪʨʦʝʥʠʷ ʠ ʨʘʟʥʦʩʪʦʨʦʥʥʠʡ ʭʘʨʘʢ-

ʪʝʨ ʧʦ ʨʘʟʣʦʤʘʤ ʚ ʚʠʜʝ ʚʟʙʨʦʩʦʚ ʠ ʥʘʜʚʠʛʦʚ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʜʣʠʪʝʣʴʥʦʡ ʠʩʪʦʨʠʠ ʠ ʤʥʦ-



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

ɻɽʆɼʀʅɸʄʀʏɽʉʂɸʗ ɸʂʊʀɺʅʆʉʊʔ ʀ ʉɽʁʉʄʀʏɽʉʂʀʁ ʈɽɾʀʄ ʈɸʁʆʅɸ ʉʊʈʆʀʊɽʃʔʉʊɺɸ ɸʈɻʋʅʉʂʆɻʆ é 
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ʛʦʢʨʘʪʥʦʡ ʘʢʪʠʚʠʟʘʮʠʠ ʵʪʠʭ ʨʘʟʣʦʤʦʚ, ʢʘʢ ʚ ʜʨʝʚʥʝʝ, ʪʘʢ ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. ɺ ʮʝʣʦʤ, ʨʝ-

ʟʫʣʴʪʘʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʄʆɺɿ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʥʘʣʠʯʠʝ ʏʝʨʥʦʛʦʨʩʢʦʛʦ ʠ ɸʨʛʫʥʩʢʦʛʦ ʨʘʟʣʦ-

ʤʦʚ ʠ ʩʣʦʞʥʳʡ ʫʥʘʩʣʝʜʦʚʘʥʥʳʡ ʭʘʨʘʢʪʝʨ ʜʚʠʞʝʥʠʡ ʙʣʦʢʦʚ ʟʝʤʥʦʡ ʢʦʨʳ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʝʩʢʦʣʴ-

ʢʠʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʘʢʪʠʚʠʟʘʮʠʡ. 

ɼʣʷ ʘʥʘʣʠʟʘ ʩʦʚʨʝʤʝʥʥʦʡ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʨʘʩʩʤʦʪʨʝʥʳ ʜʘʥʥʳʝ ʠʟʤʝʨʝʥʠʡ 

ʩʦʚʨʝʤʝʥʥʳʭ ʚʝʨʪʠʢʘʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ (ʉɺɼɿʇ) ʚʳʧʦʣʥʝʥʥʳʝ ʀɻʀʈɻʀ 

1978-88 ʛʛ. [16]. ʇʨʠ ʠʟʫʯʝʥʠʠ ʉɺɼɿʇ, ʜʣʷ ʫʚʝʨʝʥʥʦʛʦ ʚʳʜʝʣʝʥʠʷ ʛʨʘʥʠʮ ʚʳʩʦʢʦʛʨʘʜʠʝʥʪʥʳʭ 

ʟʦʥ ʩʢʦʨʦʩʪʝʡ ʩʦʚʨʝʤʝʥʥʳʭ ʚʝʨʪʠʢʘʣʴʥʳʭ ʜʚʠʞʝʥʠʡ, ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʧʘʨʘʜʦʢʩ çʙʦʣʴʰʠʭ 

ʩʢʦʨʦʩʪʝʡè ʪ.ʝ. ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʝʡ ʦ ʪʦʤ, ʯʪʦ ʯʝʤ ʤʝʥʴʰʝ ʧʨʦʤʝ-

ʞʫʪʦʢ ʚʨʝʤʝʥʠ ʤʝʞʜʫ ʧʦʚʪʦʨʥʳʤ ʥʠʚʝʣʠʨʦʚʘʥʠʝʤ ʪʝʤ ʙʦʣʴʰʝ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʡ. 

 
ʈʠʩ.3. ʂʘʨʪʘ ʤʦʱʥʦʩʪʠ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ 

 
ʍʘʨʘʢʪʝʨ ʉɺɼɿʇ ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʘʪʦʯʥʦ ʫʚʝʨʝʥʥʦ ʚʳʜʝʣʷʪʴ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʨʘʟʣʦʤʦʚ ʠ 

ʦʪʨʘʞʘʝʪ ʩʦʚʨʝʤʝʥʥʫʶ ʛʝʦʜʠʥʘʤʠʯʝʩʢʫ  ʁʘʢʪʠʚʥʦʩʪʴ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ʨʘʟʥʦʛʦ ʧʦʨʷʜʢʘ. 
ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʉɺɼɿʇ ʚ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʦʚʪʦʨʥʳʭ ʚʳʩʦʢʦʪʦʯʥʳʭ ʤʘʛ-
ʥʠʪʦʤʝʪʨʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ ʧʦ ʧʨʦʬʠʣʶ-39 ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩ.4. ʕʪʦʪ ʧʨʦʬʠʣʴ ʧʝʨʝʩʝʢʘʝʪ 
ʨʘʡʦʥ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦ ʩʨʝʜʥʠʤ ʨʘʩʩʪʦʷʥʠʝʤ ʤʝʞʜʫ ʧʫʥʢʪʘʤʠ ï 1.1 ʢʤ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝ-
ʜʦʚʘʥʠʡ ʧʦʣʫʯʝʥʳ ʨʝʟʫʣʴʪʘʪʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʩʫʜʠʪʴ ʦ ʩʪʝʧʝʥʠ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʘʢ-
ʪʠʚʥʦʩʪʠ ʠ ʚʳʩʦʢʦʛʨʘʜʠʝʥʪʥʳʝ ʟʦʥʳ ʠʟʤʝʥʝʥʠʡ ʉɺɼɿʇ ʧʦʢʘʟʳʚʘʶʪ ʩʫʱʝʩʪʚʝʥʥʫʶ ʜʠʬʬʝ-
ʨʝʥʮʠʘʮʠʶ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʜʚʠʞʝʥʠʡ.  

ʅʘ ʛʨʘʬʠʢʘʭ ʦʪʤʝʯʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʘʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʚʝʨʪʠʢʘʣʴʥʳʭ ʜʚʠʞʝʥʠʡ, ʢʦʪʦ-
ʨʘʷ ʥʦʩʠʪ ʙʣʦʢʦʚʳʡ ʭʘʨʘʢʪʝʨ. ʐʠʨʠʥʘ ʩʦʚʦʢʫʧʥʦʩʪʠ ʘʢʪʠʚʥʳʭ ʙʣʦʢʦʚ ʩʦʩʪʘʚʣʷʝʪ 4õ8 ʢʤ, 
ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʦʝ ʩʦʚʧʘʜʝʥʠʝ ʚʳʩʦʢʦʛʨʘʜʠʝʥʪʥʳʭ ʤʝʞʙʣʦʢʦʚʳʭ ʛʨʘʥʠʮ ʩ ʨʘʟʨʳʚʥʳ-
ʤʠ ʥʘʨʫʰʝʥʠʷʤʠ ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʧʦ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʤ ʜʘʥʥʳʤ. ʅʘʠʙʦʣʝʝ ʢʦʥʪʨʘʩʪʥʳʤʠ 
ʜʚʠʞʝʥʠʷʤʠ ʚʳʜʝʣʷʝʪʩʷ ʏʝʨʥʦʛʦʨʩʢʠʡ ʨʘʟʣʦʤ ʩ ʥʘʠʙʦʣʴʰʠʤʠ ʩʦʚʨʝʤʝʥʥʳʤʠ ʚʝʨʪʠʢʘʣʴʥʳʤʠ 
ʜʚʠʞʝʥʠʷʤʠ ʜʦʩʪʠʛʘʶʱʠʭ 40-45 ʤʤ/ʛʦʜ, ʤʘʢʩʠʤʘʣʴʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʟʥʘʯʝʥʠʡ ȹʊ ʠ ʢʦʥʮʝʥ-
ʪʨʘʮʠʡ ʛʝʣʠʷ.  
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ʇʦ ʦʮʝʥʢʝ ʩʢʦʨʦʩʪʝʡ ʩʦʚʨʝʤʝʥʥʳʭ ʜʚʠʞʝʥʠʡ ʉʝʚʝʨʥʦʛʦ ʂʘʚʢʘʟʘ ʧʦ GPS ʥʘʙʣʶʜʝʥʠʷʤ, 

ʭʘʨʘʢʪʝʨʥʳʤ ʘʩʧʝʢʪʦʤ ʧʦʣʷ ʩʢʦʨʦʩʪʝʡ ʉʝʚʝʨʥʦʛʦ ʂʘʚʢʘʟʘ ʷʚʣʷʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʳʩʪʨʦʝ ʛʦ-

ʨʠʟʦʥʪʘʣʴʥʦʝ ʩʤʝʱʝʥʠʝ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʩʦ ʩʢʦʨʦʩʪʷʤʠ 

26ð28 ʤʤ/ʛʦʜ. ɸʥʘʣʠʟ ʉɼɿʇ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʨʝʦʙʣʘʜʘʶʱʝʡ ʚʝʣʠʯʠʥʝ ʚʝʨʪʠʢʘʣʴʥʳʭ ʙʣʦ-

ʢʦʚʳʭ ʜʚʠʞʝʥʠʡ ʧʦ ʦʙʨʘʤʣʷʶʱʠʤ ʠʭ ʨʘʟʣʦʤʘʤ ʠ ʚʦʟʤʦʞʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʝʡ ʠʭ ʚ ʩʫʙʛʦʨʠ-

ʟʦʥʪʘʣʴʥʳʝ ʪʘʥʛʝʥʮʠʘʣʴʥʳʝ ʜʚʠʞʝʥʠʷ [11].  

 

 
ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: 1 - ʧʦʣʦʞʝʥʠʝ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʣʠʥʝʘʤʝʥʪʘ ʧʦ ʜʘʥʥʳʤ ʢʦʩʤʠʯʝʩʢʦʡ ʩʲʝʤʢʠ; 2 - ʟʦ-

ʥ  rʨʘʩʪʷʞʝʥʠʷ ʠ ʩʞʘʪʠʷ ʧʦ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʜʘʥʥʳʤ; 3 - ʢʨʠʚʘʷ ʩʦʜʝʨʞʘʥʠʷ ʋɺ ʚ ʥʘʜʧʦʯʚʝʥʥʦʤ ʚʦʟʜʫʭʝ; 4 - 

ʚʝʨʦʷʪʥʳʝ ʧʦʣʦʞʝʥʠʷ ʘʢʪʠʚʥʳʭ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ: ʘ - ʩʠʩʪʝʤʳ ʙʣʦʢʦʚ, ʙ - ʦʪʜʝʣʴʥʳʝ ʙʣʦ-

ʢʠ. 

ʈʠʩ.4. ʉɺɼɿʇ ʠ ʠʟʤʝʥʝʥʠʷ ʛʝʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʚʦ ʚʨʝʤʝʥʠ ʠ ʛʘʟʦʚʳʝ ʘʥʦʤʘʣʠʠ ʧʦ ʧʨʦʬʠʣʶ ʚ 

ʧʨʝʜʝʣʘʭ ʏʝʨʥʦʛʦʨʩʢʦʡ ʩʪʨʫʢʪʫʨʥʦʡ ʟʦʥʳ [15]. 

ɼʣʷ ʘʥʘʣʠʟʘ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠʟ ʂʘʪʘʣʦʛʘ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʉʝʚʝʨʥʦʛʦ ʂʘʚʢʘʟʘ 

ɻʝʦʬʠʟʠʯʝʩʢʦʡ ʩʣʫʞʙʳ ʈɸʅ [4] ʙʳʣʘ ʩʜʝʣʘʥʘ ʚʳʙʦʨʢʘ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʥʘʯʠʥʘʷ ʩ ʵʥʝʨʛʝʪʠʯʝ-

ʩʢʦʛʦ ʢʣʘʩʩʘ ʂ=11 ʚ ʟʦʥʝ ʨʘʜʠʫʩʦʤ 15 ʢʤ ʦʪ ʨʘʡʦʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ (ʪʘʙʣ.1). 
 

 

 



ʂʝʨʠʤʦʚ ʀ.ɸ., ɻʘʡʩʫʤʦʚ ʄ.ʗ., ɹʘʜʘʝʚ ʉ.ɺ. 
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ʊʘʙʣʠʮʘ 1 

ʂʘʪʘʣʦʛ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʨʘʡʦʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ɸʨʛʫʥʩʢʦʛʦ ʢʘʩʢʘʜʘ ɻʕʉ 

 
ˉ 

ʧʧ 
ʛʛ ʤʤ ʜʜ ʏʏ-ʄʄ-ʉʉ ʐʠʨʦʪʘ ɼʦʣʛʦʪʘ 

H, 

ʢʤ 

ʄʘʛʥʠʪʫʜʘ 
ɽ 

I0, 

ʙʘʣʣʳ MLH MPV 

1 2 3 4 5 6 7 8 9 10 11 12 

1 1928 10 5 19-47-21 42,8 45,6 8 4,7 - 12 7 

2 1964 6 13 03-24-58 43,0 45,5 20 4,3 0 11 0 

3 1966 3 2 02-37-02 43,03 45,7 16 4,9 0 13 7 

4 1966 3 4 07-46-05,7 43,0 45,6 10 3,7 0 11 5 

5 1976 7 28 20-17-42,8 43,17 45,6 28 6,2 6,2 15 8 

6 1977 7 1 21-49-15,3 42,94 45,58 4 4 4,8 11 0 

7 1981 5 12 17-43-04,5 42,92 45,71 40 4,7 5,2 12,6 6 

8 1984 3 4 11-51-02,9 42,8 45,52 36 4,5 5,4 11,9 0 

9 1984 3 4 19-24-44,9 43,09 45,54 25 5,3 5,8 12,6 0 

10 1984 3 8 23-22-02,0 42,98 45,4 21 3,8 5,2 11,4 4 

11 1984 3 27 01-21-16,9 42,9 45,4 10 4,3 5,2 11,7 0 

12 1984 4 26 22-36-00,5 43,07 45,87 15 4,7 5,4 11,1 6 

13 1990 7 23 20-54-54,5 42,85 46,03 10 4,1 4,9 11,3 0 

14 2002 9 25 02-57-28,4 43,3 45,59 29 4,6 3,6 12,2 0 

 

ʀʟ ʢʘʪʘʣʦʛʘ ʚʠʜʥʦ, ʯʪʦ ʦʙʝ ɻʕʉ ʥʘʭʦʜʷʪʩʷ ʚ ʩʝʡʩʤʠʯʝʩʢʦʤ ʨʘʡʦʥʝ, ʘ ʵʧʠʮʝʥʪʨʳ ʟʝʤʣʝ-

ʪʨʷʩʝʥʠʡ ʪʷʛʦʪʝʶʪ ʢ ʟʦʥʘʤ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʚʣʠʷʥʠʷ ɸʨʛʫʥʩʢʦʛʦ ʠ ʏʝʨʥʦʛʦʨʩʢʦʛʦ ʨʘʟʣʦʤʦʚ, ʯʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪ ʠʭ ʚʳʩʦʢʫʶ ʩʦʚʨʝʤʝʥʥʫʶ ʩʝʡʩʤʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ. ʄʝʭʘʥʠʟʤ ʦʯʘʛʦʚ ʦʧʨʝʜʝ-

ʣʷʝʪʩʷ ʢʘʢ ʚʟʙʨʦʩ ʩ ʵʣʝʤʝʥʪʘʤʠ ʧʨʘʚʦʩʪʦʨʦʥʥʝʛʦ ʩʜʚʠʛʘ [3].  

ʈʘʥʝʝ, ʥʘ ʧʣʦʱʘʜʠ ʧʨʝʜʧʦʣʘʛʘʝʤʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʢʦʤʧʣʝʢʩʥʳʝ ʠʥ-

ʞʝʥʝʨʥʳʝ ʠʟʳʩʢʘʥʠʷ, ʚʢʣʶʯʘʶʱʠʝ ɼʉʈ ʚ ʙʣʠʞʥʝʡ (5-15 ʢʤ) ʠ ʜʘʣʴʥʝʡ (150 ʢʤ) ʟʦʥʘʭ ʠ ʩʝʡ-

ʩʤʠʯʝʩʢʦʝ ʤʠʢʨʦʨʘʡʦʥʠʨʦʚʘʥʠʝ [13]. ʂ ʩʦʞʘʣʝʥʠʶ, ʚ ʤʘʪʝʨʠʘʣʘʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʝ ʧʨʠʚʝʜʝʥʳ 

ʜʘʥʥʳʝ ʧʦ ɸʨʛʫʥʩʢʦʤʫ ʛʣʫʙʠʥʥʦʤʫ ʨʘʟʣʦʤʫ, ʠʤʝʶʱʠʡ ʩʚʦʝ ʦʪʨʘʞʝʥʠʝ, ʢʘʢ ʚ ʨʝʣʴʝʬʝ, ʪʘʢ ʠ 

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʷʭ. 

ɺʳʚʦʜʳ 

ʈʘʡʦʥ ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ ɸʨʛʫʥʩʢʦʛʦ ʢʘʩʢʘʜʘ ɻʕʉ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʟʦʥʝ ɸʨʛʫʥʩʢʦʛʦ ʛʣʫ-

ʙʠʥʥʦʛʦ ʨʘʟʣʦʤʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʛʦʩʷ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʠ ʚʳʩʦʢʦʡ ʩʝʡʩʤʠʯʥʦ-

ʩʪʴʶ.  

ʋʯʠʪʳʚʘʷ ʩʣʦʞʥʳʝ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʨʘʡʦʥʘ ʠ ʰʠʨʦʢʦʝ ʨʘʟʚʠʪʠʝ ʦʧʦʣʟʥʝʚʳʭ, 

ʦʙʚʘʣʴʥʦ-ʦʩʳʧʥʳʭ ʠ ʢʘʨʩʪʦʚʳʭ ʧʨʦʮʝʩʩʦʚ, ʚʳʩʦʢʘʷ ʩʝʡʩʤʠʯʥʦʩʪʴ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʩʦ-

ʟʜʘʥʠʶ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʩʠʪʫʘʮʠʝʡ. ʇʦʜ ʫʛʨʦʟʦʡ ʨʘʟʨʫʰʝʥʠʷ ʤʦʛʫʪ ʦʢʘʟʘʪʴʩʷ ʤʥʦʛʠʝ ʞʠʣʳʝ 

ʦʙʲʝʢʪʳ, ʯʘʩʪʠ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʤʦʩʪʳ ʠ ʜʦʨʦʛʠ.  

ɼʣʷ ʦʙʦʩʥʦʚʘʥʥʦʛʦ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʢʘʩʢʘʜʘ ɻʕʉ ʠ ʩʦʟʜʘʥʠʷ ʢʨʫʧʥʳʭ 

ʚʦʜʦʭʨʘʥʠʣʠʱ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʜʝʥʠʝ ʜʣʠʪʝʣʴʥʳʭ ʜʝʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʣʷ ʨʝʰʝʥʠʷ 

ʧʨʦʙʣʝʤ ʩʝʡʩʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʡ ʩʝʡʩʤʠʯʥʦʩʪʠ ʨʝʛʠʦʥʘ.  
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