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GEOTEXNOLOGIYA 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʤʠʨʝ ʜʦʩʪʠʛʥʫʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʨʦʛʨʝʩʩ ʚ 
ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʢʦʥʪʫʨʥʦʛʦ ʚʟʨʳʚʘʥʠʷ ʥʘ ʦʪʢʨʳʪʳʭ ʨʘʙʦʪʘʭ, 
ʦʜʥʘʢʦ, ʥʝ ʨʝʰʸʥ ʨʷʜ ʢʣʶʯʝʚʳʭ ʚʦʧʨʦʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʚʳʙʦʨʦʤ 
ʨʘʮʠʦʥʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʢʦʥʪʫʨʥʦʛʦ ʚʟʨʳʚʘʥʠʷ, ʧʨʦʛʥʦʟʥʦʡ 
ʦʮʝʥʢʦʡ ʠ ʚʳʙʦʨʦʤ ʤʝʪʦʜʦʚ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 
ʩʧʝʮʠʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʟʘʦʪʢʦʩʢʠ ʫʩʪʫʧʦʚ. ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ 
ʩʫʱʝʩʪʚʝʥʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʪʨʝʙʦʚʘʥʠʷ 
ʫʩʪʦʡʯʠʚʦʩʪʠ ʥʝ ʫʯʠʪʳʚʘʶʪʩʷ ʧʨʠ ʚʳʙʦʨʝ ʧʘʨʘʤʝʪʨʦʚ 
ʙʫʨʦʚʟʨʳʚʥʳʭ ʨʘʙʦʪ (ɹɺʈ). ɺʣʠʷʥʠʝ ʩʧʝʮʠʘʣʴʥʳʭ ʤʝʪʦʜʦʚ 

ʚʝʜʝʥʠʷ ɹɺʈ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʦʪʢʦʩʦʚ ʫʩʪʫʧʦʚ ʣʠʰʴ ʢʦʥʩʪʘʪʠʨʫʝʪʩʷ 
ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ.  
ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʥʝʦʙʭʦʜʠʤʦ ʫʜʝʣʷʪʴ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʨʝʰʝʥʠʶ 

ʚʦʧʨʦʩʦʚ ʤʠʥʠʤʠʟʘʮʠʠ ʨʘʟʨʫʰʘʶʱʝʛʦ ʜʝʡʩʪʚʠʷ ʤʘʩʩʦʚʳʭ ʚʟʨʳʚʦʚ 
ʥʘ ʟʘʢʦʥʪʫʨʥʳʡ ʤʘʩʩʠʚ ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʪʢʦʩʦʚ 
ʫʩʪʫʧʦʚ ʠ ʠʭ ʙʦʨʪʦʚ. 
ʉʫʱʝʩʪʚʫʶʱʠʝ ʤʝʪʦʜʳ ʨʘʩʯʸʪʦʚ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʪʢʦʩʦʚ ʫʩʪʫʧʦʚ 

ʠ ʙʦʨʪʦʚ ʢʘʨʴʝʨʦʚ ʧʦʟʚʦʣʷʶʪ ʦʧʨʝʜʝʣʠʪʴ ʧʘʨʘʤʝʪʨʳ ʦʪʢʦʩʦʚ ʚʦʛʥʫ-
ʪʦʡ, ʚʳʧʫʢʣʦʡ ʠ ʧʣʦʩʢʦʡ ʬʦʨʤ (ʨʠʩ. 1) [1, 2]. 

ʈʇɻʔʑɾʆʁɾ ʌʊʋʇʂʐʁɻʇʊʋʁ ɺʇʉʋʇɻ ʃɹʉʕɾʉɹ ʈʌʋɾʅ 
ʍʇʉʅʁʉʇɻɹʆʁʘ ɻʇɼʆʌʋʇɼʇ ʈʉʇʍʁʄʘ ʇʋʃʇʊɹ ɻʔʊʇʃʇɼʇ 
ʌʊʋʌʈɹ 
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Maqolada karyerning ishlamaydigan tomonlari ratsional konstruksiyalarini tahlil qilish natijalari keltirilgan va konturga yaqin zonada 
portlatish ishlarining qirralar yonbagóirlari holatiga taôsiri oórganilgan. Karyer yonbagóirlarining barqarorligini oshirish usuli ishlab chiqilgan 
boólib, baland togóoraning qiyalik profilini shakllantirish orqali toósiqning qiyaligi sifatini, chekka massivning toóliq xavfsizligini va togó-kon 
ishlarining xavfsizligini taôminlaydi.  
Tayanch iboralar: qirralar yonbagóirlari, ommaviy portlashlar, vayronagarchilik, barqarorlik, chekka, texnologik sxema, kon-geologik 

sharoit, qiyalik profili, ochiq chuqurlik, ustki qatlam, nishab burchagi, portlash, massiv parchalanishi, quduq zaryadlari. 
 
ɺ ʨʘʙʦʪʝ ʜʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʨʘʮʠʦʥʘʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʥʝʨʘʙʦʯʠʭ ʙʦʨʪʦʚ ʢʘʨʴʝʨʘ ʠ ʠʩʩʣʝʜʦʚʘʥʦ ʚʣʠʷʥʠʝ 

ʚʟʨʳʚʥʳʭ ʨʘʙʦʪ ʚ ʧʨʠʢʦʥʪʫʨʥʦʡ ʟʦʥʝ ʥʘ ʩʦʩʪʦʷʥʠʝ ʦʪʢʦʩʦʚ ʫʩʪʫʧʦʚ. ʈʘʟʨʘʙʦʪʘʥ ʩʧʦʩʦʙ ʧʦʚʳʰʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ 
ʙʦʨʪʦʚ ʢʘʨʴʝʨʘ ʧʫʪʝʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʦʛʥʫʪʦʛʦ ʧʨʦʬʠʣʷ ʦʪʢʦʩʘ ʚʳʩʦʢʦʛʦ ʫʩʪʫʧʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʢʘʯʝʩʪʚʦ ʟʘʦʪʢʦʩʢʠ 
ʫʩʪʫʧʘ, ʧʦʣʥʫʶ ʩʦʭʨʘʥʥʦʩʪʴ ʟʘʢʦʥʪʫʨʥʦʛʦ ʤʘʩʩʠʚʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʚʝʜʝʥʠʷ ʛʦʨʥʳʭ ʨʘʙʦʪ. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʪʢʦʩʳ ʫʩʪʫʧʦʚ, ʤʘʩʩʦʚʳʝ ʚʟʨʳʚʳ, ʨʘʟʨʫʰʝʥʠʝ, ʫʩʪʦʡʯʠʚʦʩʪʴ, ʙʦʨʪ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ, ʛʦʨʥʦ-

ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʧʨʦʬʠʣʴ ʦʪʢʦʩʘ, ʛʣʫʙʠʥʘ ʢʘʨʴʝʨʘ, ʚʩʢʨʳʰʥʳʝ ʧʦʨʦʜʳ, ʫʛʦʣ ʥʘʢʣʦʥʘ, ʚʟʨʳʚ, ʜʨʦʙʣʝʥʠʝ ʤʘʩʩʠʚʘ, 
ʩʢʚʘʞʠʥʥʳʝ ʟʘʨʷʜʳ.   

ʆʧʥʝʧʩʧʛ ʉ.ʌ., 
ʜʦʢʪʦʨʘʥʪ ʢʘʬʝʜʨʳ 

«ɻʦʨʥʦʝ ʜʝʣʦ» ʅɻɻʊʋ  

ɹʱʬʩʙʤʡʞʛ ʌ.ʋ., 
ʤʘʛʠʩʪʨʘʥʪ ʢʘʬʝʜʨʳ 
«ɻʦʨʥʦʝ ʜʝʣʦ» ʅɻɻʊʋ 

 

 

ʀʙʡʩʧʛ ʑ.ʑ., 
ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ 

«ɻʦʨʥʦʝ ʜʝʣʦ» ʅɻɻʊʋ, ʜ.ʪ.ʥ.  
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ɻɽʆʊɽʍʅʆʃʆɻʀʗ 

ʈʝʰʝʥʠʝʤ ʟʘʜʘʯ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʪʢʦʩʦʚ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʫʯʝʥʳ 
ʨʘʚʥʦ- ʠʣʠ ʥʝʨʘʚʥʦʫʩʪʦʡʯʠʚʳʝ ʧʨʦʬʠʣʠ ʙʦʨʪʦʚ ʢʘʨʴʝʨʘ. ɺ ʧʝʨ-
ʚʦʤ ʩʣʫʯʘʝ ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʧʘʩʘ ʧʦ ʥʘʠʙʦʣʝʝ ʩʣʘʙʳʤ ʧʦʚʝʨʭʥʦ-
ʩʪʷʤ ʦʩʪʘʝʪʩʷ ʧʦʩʪʦʷʥʥʳʤ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʛʣʫʙʠʥʳ ʨʘʩʧʦʣʦʞʝʥʠʷ 
ʧʦʚʝʨʭʥʦʩʪʝʡ. ɺʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ, ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʧʘʩʘ ʧʝʨʝʤʝʥʝʥ ʩ 
ʛʣʫʙʠʥʦʡ ʠ ʧʨʠ ʦʙʝʩʧʝʯʝʥʠʠ ʦʙʱʝʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚʩʝʛʦ ʦʪʢʦʩʘ 
ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟʤʝʥʝʥʠʝʤ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢ-
ʪʦʨʦʚ ʧʦ ʚʳʩʦʪʝ ʦʪʢʦʩʘ. 
ʈʷʜʦʤ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ [3-10] ʫʩʪʘʥʦʚʣʝʥʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ 

ʨʘʟʙʠʚʢʠ ʙʦʨʪʘ ʥʘ ʟʦʥʳ ʩ ʫʯʸʪʦʤ ʠʟʤʝʥʝʥʠʷ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ 
ʩʚʦʡʩʪʚ ʧʦʨʦʜ, ʧʦʚʝʨʭʥʦʩʪʝʡ ʦʩʣʘʙʣʝʥʠʷ ʠ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ. 
ɺ ʢʘʞʜʦʡ ʟʦʥʝ ʙʦʨʪʘ ʩ ʫʯʝʪʦʤ ʬʘʢʪʦʨʘ ʚʨʝʤʝʥʠ ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʫʛʣʳ ʫʩʪʦʡʯʠʚʳʭ ʦʪʢʦʩʦʚ, ʚ ʢʦʥʪʫʨʳ ʢʦʪʦʨʳʭ ʚʧʠʩʳʚʘʶʪʩʷ ʦʧʪʠʤʘʣʴ-
ʥʳʝ ʧʨʦʬʠʣʠ. ʊʘʢʠʤʠ ʟʦʥʘʤʠ ʤʦʛʫʪ ʙʳʪʴ ʩʣʦʠ ʧʦʨʦʜ: ʢʨʝʧʢʠʭ (ʉ > 20 
ʄʇʘ), ʩʨʝʜʥʝʡ ʢʨʝʧʦʩʪʠ (2 ʄʇʘ Ò ʉ Ò 20 ʄʇʘ) ʠ ʩʣʘʙʳʭ (ʉ < 2 ʄʇʘ). 
ʇʦʤʠʤʦ ʪʨʸʭ ʦʩʥʦʚʥʳʭ ʬʦʨʤ ʦʪʢʦʩʦʚ ʧʦ ʫʩʣʦʚʠʶ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʦʪʜʝʣʴʥʳʭ ʟʦʥ ʚʦʟʤʦʞʥʘ ʯʝʪʚʝʨʪʘʷ  ʢʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʬʦʨʤʘ. 
ʉʦʯʝʪʘʥʠʝ ʦʪʜʝʣʴʥʳʭ ʬʦʨʤ ʚ ʟʦʥʘʭ ʜʘʸʪ ʩʣʦʞʥʫʶ ʢʦʥʬʠʛʫʨʘʮʠʶ 
ʙʦʨʪʘ ʚ ʮʝʣʦʤ, ʢʦʪʦʨʫʶ ʩ ʥʝʢʦʪʦʨʳʤ ʧʨʠʙʣʠʞʝʥʠʝʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ 
ʢ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʬʦʨʤ. 
ɺʳʙʦʨ ʦʧʪʠʤʘʣʴʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʧʨʦʬʠʣʷ ʙʦʨʪʘ ʢʘʨʴʝʨʘ 

ʥʝʦʙʭʦʜʠʤʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʦ ʫʩʣʦʚʠʶ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʟʦʥ 
ʠ ʙʦʨʪʘ ʚ ʮʝʣʦʤ, ʪ.ʝ. ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʘʙʦʪ, ʠ ʠʩʢʣʶʯʝʥʠʷ ʥʝʧʨʦʠʟʚʦ-
ʜʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ ʧʦ ʨʘʟʥʦʩʫ ʙʦʨʪʦʚ.  
ʅʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʛʦʨʥʦʡ ʧʨʘʢʪʠʢʝ ʧʦʣʫʯʠʣʠ 

ʨʘʩʯʸʪʳ ʧʣʦʩʢʦʛʦ ʧʨʦʬʠʣʷ ʦʪʢʦʩʘ. ɺʚʠʜʫ ʨʘʟʣʠʯʥʦʛʦ ʩʨʦʢʘ ʩʣʫʞ-
ʙʳ ʫʯʘʩʪʢʦʚ ʙʦʨʪʘ ʢʘʨʴʝʨʘ ʪʘʢʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʝʪ 
ʵʬʬʝʢʪʠʚʥʦʡ ʦʪʨʘʙʦʪʢʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ ʩʚʷʟʘʥʘ ʩ ʥʝʧʨʦʠʟʚʦʜʠ-
ʪʝʣʴʥʦʡ ʚʳʝʤʢʦʡ ʧʦʨʦʜ ʚʩʢʨʳʰʠ ʥʘ ʥʠʞʥʠʭ ʛʦʨʠʟʦʥʪʘʭ. 
ʇʨʠʤʝʥʝʥʠʝ ʦʧʪʠʤʘʣʴʥʳʭ ʩʧʦʩʦʙʦʚ ʟʘʦʪʢʦʩʢʠ ʫʩʪʫʧʦʚ ʚ ʧʨʝ-

ʜʝʣʴʥʦʤ ʧʦʣʦʞʝʥʠʠ ʧʦʟʚʦʣʠʪ ʩʦʟʜʘʪʴ ʫʩʪʫʧʳ ʙʦʣʴʰʦʡ ʚʳʩʦʪʳ 
ʧʫʪʸʤ ʦʙʲʝʜʠʥʝʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʫʩʪʫʧʦʚ ʚ ʦʜʠʥ. 
ʀʟʚʝʩʪʥʦ, ʯʪʦ ʩʦʟʜʘʥʠʝ ʵʢʨʘʥʠʨʫʝʤʦʡ ʱʝʣʠ ʚ ʩʠʣʴʥʦʪʨʝʱʠʥʦ-

ʚʘʪʳʭ ʧʦʨʦʜʘʭ ʠʣʠ ʚ ʧʦʨʦʜʘʭ, ʧʨʝʪʝʨʧʝʚʰʠʭ ʦʩʪʘʪʦʯʥʳʝ ʜʝʬʦʨʤʘ-
ʮʠʠ ʦʪ ʜʝʡʩʪʚʠʷ ʤʘʩʩʦʚʳʭ ʚʟʨʳʚʦʚ, ʥʝ ʧʨʝʜʦʭʨʘʥʷʝʪ ʙʦʨʪʦʚʦʡ 
ʤʘʩʩʠʚ ʦʪ ʜʨʦʙʷʱʝʛʦ ʠ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʤʘʩʩʦʚʳʭ ʚʟʨʳʚʦʚ. 
ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʜʚʘʠʚʘʥʠʝ ʠ ʩʪʨʘʠʚʘʥʠʝ ʩʪʘ-
ʮʠʦʥʘʨʥʳʭ ʫʩʪʫʧʦʚ ʚ ʵʪʠʭ ʫʩʣʦʚʠ-
ʷʭ ʧʦ ʨʘʟʣʠʯʥʳʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ 
ʩʭʝʤʘʤ ʩ ʫʯʝʪʦʤ ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩ-
ʢʠʭ ʫʩʣʦʚʠʡ. 
ɸʥʘʣʠʟ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʧʨʠ-

ʤʝʥʝʥʠʶ ʩʧʝʮʠʘʣʴʥʳʭ ʤʝʪʦʜʦʚ 
ʚʝʜʝʥʠʷ ɹɺʈ ʧʨʠ ʦʬʦʨʤʣʝʥʠʠ 
ʦʪʢʦʩʦʚ ʫʩʪʫʧʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ 
ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ 
ʦʛʨʘʥʠʯʝʥʠʷ ʟʦʥʳ ʜʝʬʦʨʤʘʮʠʡ ʟʘ 
ʧʨʦʝʢʪʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʦʪʨʳʚʘ 
ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʧʨʝʜʚʘʨʠ-
ʪʝʣʴʥʦʛʦ ʱʝʣʝʦʙʨʘʟʦʚʘʥʠʷ [11].  
ʇʨʠʤʝʥʝʥʠʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ-

ʛʦ ʱʝʣʝʦʙʨʘʟʦʚʘʥʠʷ ʩʚʷʟʘʥʦ ʩ 
ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʟʘʪʨʘʪʘʤʠ ʥʘ 
ʙʫʨʝʥʠʝ ʢʦʥʪʫʨʥʳʭ ʩʢʚʘʞʠʥ, ʠʭ 
ʟʘʨʷʞʘʥʠʝ ʠ ʚʟʨʳʚʘʥʠʝ ʩ ʠʩʧʦʣʴ-
ʟʦʚʘʥʠʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʚʟʨʳʚ-
ʯʘʪʳʭ ʚʝʱʝʩʪʚ ʠ ʩʨʝʜʩʪʚ ʚʟʨʳʚʘ-
ʥʠʷ. ʇʦʵʪʦʤʫ, ʚʦʧʨʦʩ ʦ ʮʝʣʝʩʦʦʙ-
ʨʘʟʥʦʩʪʠ ʵʪʦʛʦ ʤʝʪʦʜʘ ʟʘʦʪʢʦʩʢʠ 
ʜʦʣʞʝʥ ʨʝʰʘʪʴʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ 
ʪʝʭʥʠʢʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʩʯʝʪʘ. 
ʕʪʦʪ ʨʘʩʯʝʪ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʫʩʣʦ-
ʚʠʠ: ʩʪʦʠʤʦʩʪʴ ʟʘʦʪʢʦʩʢʠ ʜʦʣʞʥʘ 
ʙʳʪʴ ʤʝʥʴʰʝ ʩʪʦʠʤʦʩʪʠ ʠʟʚʣʝʯʸʥ-

ʥʳʭ ʦʙʲʸʤʦʚ ʧʦʨʦʜ, ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʶʪʩʷ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʫʛʣʘ 
ʥʘʢʣʦʥʘ ʙʦʨʪʘ [1]. 
ɻʣʫʙʠʥʘ ʢʘʨʴʝʨʘ, ʧʨʠ ʢʦʪʦʨʦʡ ʵʢʦʥʦʤʠʯʝʩʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʧʨʠʤʝʥʝʥʠʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʱʝʣʝʦʙʨʘʟʦʚʘʥʠʷ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ 
ʬʦʨʤʫʣʝ [9]: 

 
 
 

     
ʛʜʝ  ʉ3 ï ʩʪʦʠʤʦʩʪʴ ʟʘʦʪʢʦʩʢʠ 1 ʤ2 ʦʪʢʦʩʘ ʩ ʫʯʝʪʦʤ ʟʘʪʨʘʪ ʥʘ ʙʫʨʝ-
ʥʠʝ ʠ ʚʟʨʳʚʘʥʠʝ ʢʦʥʪʫʨʥʦʛʦ ʨʷʜʘ ʩʢʚʘʞʠʥ, ʩʫʤ;  
ʉʚ ï ʩʪʦʠʤʦʩʪʴ ʠʟʚʣʝʯʝʥʠʷ 1 ʤ3 ʚʩʢʨʳʰʥʳʭ ʧʦʨʦʜ, ʩʫʤ;  
a ï ʫʛʦʣ ʥʘʢʣʦʥʘ ʙʦʨʪʘ ʢʘʨʴʝʨʘ ʙʝʟ ʢʦʥʪʫʨʥʦʛʦ ʚʟʨʳʚʘʥʠʷ, 

ʛʨʘʜ.;  
a3 ï ʫʛʦʣ ʥʘʢʣʦʥʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʢʦʥʪʫʨʥʦʛʦ ʚʟʨʳʚʘʥʠʷ. 

ʉ ʫʯʸʪʦʤ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ, ʧʨʦʝʢʪʥʘʷ ʛʣʫʙʠʥʘ ʢʘʨʴʝʨʘ  ï 
ʚʘʞʥʳʡ ʬʘʢʪʦʨ, ʢʦʪʦʨʳʡ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʨʘʡʦʥʠʨʦʚʘʥʠʠ 
ʧʨʠʙʦʨʪʦʚʦʛʦ ʤʘʩʩʠʚʘ. 
ɸʥʘʣʠʟ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʚʳʙʦʨʫ ʧʘʨʘʤʝʪʨʦʚ ʦʢʦʥʪʫʨʠʚʘʶʱʠʭ  

ʟʘʨʷʜʦʚ ʜʣʷ ʩʦʟʜʘʥʠʷ ʵʢʨʘʥʠʨʫʶʱʝʡ ʱʝʣʠ ʚʳʷʚʠʣ ʦʪʩʫʪʩʪʚʠʝ 
ʤʝʪʦʜʠʢʠ, ʧʦʟʚʦʣʷʶʱʝʡ ʜʦʩʪʘʪʦʯʥʦ ʦʙʦʩʥʦʚʘʥʥʦ ʠ ʦʜʥʦʟʥʘʯʥʦ 
ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʧʘʨʘʤʝʪʨʳ ɹɺʈ ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ ʛʦʨʥʦ-
ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ.  
ʀʟʚʝʩʪʥʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʟʘʚʠʩʠʤʦʩʪʠ ʧʦʟʚʦʣʷʶʪ ʣʠʰʴ 

ʦʨʠʝʥʪʠʨʦʚʦʯʥʦ ʦʮʝʥʠʪʴ ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʦʩʥʦʚʥʳʤʠ ʧʘʨʘʤʝʪ-
ʨʘʤʠ ʦʢʦʥʪʫʨʠʚʘʶʱʠʭ ʟʘʨʷʜʦʚ [12].  
ɺ ʩʚʷʟʠ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʜʣʷ ʨʘʩʯʝʪʘ 

ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʭ, ʧʦ ʫʩʣʦʚʠʶ ʩʦʭʨʘʥʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʪʢʦ-
ʩʦʚ, ʥʘʛʨʫʟʦʢ ʥʘ ʟʘʢʦʥʪʫʨʥʳʡ ʤʘʩʩʠʚ, ʦʪʨʘʙʦʪʢʫ ʧʘʨʘʤʝʪʨʦʚ ɹɺʈ 
ʪʨʝʙʫʝʪʩʷ ʧʨʦʠʟʚʦʜʠʪʴ ʜʣʷ ʢʘʞʜʦʛʦ ʫʯʘʩʪʢʘ, ʦʪʣʠʯʘʶʱʝʛʦʩʷ  ʩʪʨʦʝ-
ʥʠʝʤ ʤʘʩʩʠʚʘ ʠʣʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʧʦʨʦʜ. 
ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʪʢʦʩʦʚ ʙʦʨʪʦʚ ʢʘʨʴʝʨʘ 

ʨʘʟʨʘʙʦʪʘʥ ʩʧʦʩʦʙ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʱʝʣʠ ʚ 
ʧʨʝʜʝʣʴʥʦʤ ʢʦʥʪʫʨʝ ʙʦʨʪʦʚ ʢʘʨʴʝʨʘ ʧʫʪʝʤ ʬʦʨʤʠʨʦʚʘʥʠʷ 
ʚʦʛʥʫʪʦʛʦ ʧʨʦʬʠʣʷ ʦʪʢʦʩʘ ʚʳʩʦʢʦʛʦ ʫʩʪʫʧʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ 
ʩʥʠʞʝʥʠʝ ʥʘʨʫʰʝʥʠʡ ʤʘʩʩʠʚʘ ʠ ʪʨʝʱʠʥʦʦʙʨʘʟʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ 
ʫʤʝʥʴʰʝʥʠʝ ʦʩʳʧʝʦʙʨʘʟʦʚʘʥʠʷ ʠ ʦʧʦʣʟʘʥʠʷ. 

5 

ʉʡʪ. 2. ʊʮʞʥʙ ʠʙʧʫʣʧʪʣʡ ʬʪʫʬʨʧʛ ʛ ʨʩʡʣʧʦʫʬʩʦʧʢ ʠʧʦʞ ʣʙʩʵʞʩʙ:  1  ʢʦʥʝʯʥʳʡ ʢʦʥʪʫʨ ʢʘʨʴʝʨʘ; 2  ʦʪʢʦʩ 
ʫʩʪʫʧʘ ʢʘʨʴʝʨʘ; 3 ï ʥʘʢʣʦʥʥʘʷ ʢʦʥʪʫʨʥʘʷ ʩʢʚʘʞʠʥʘ; I  ʚʝʨʭʥʠʡ ʛʦʨʠʟʦʥʪ; II  ʩʨʝʜʥʠʡ ʛʦʨʠʟʦʥʪ; III  ʥʠʞʥʠʡ 
ʛʦʨʠʟʦʥʪ 
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ʉʦʛʣʘʩʥʦ ʜʘʥʥʦʤʫ ʩʧʦʩʦʙʫ ʧʨʠ ʧʨʠʙʣʠʞʝʥʠʠ ʛʦʨʥʳʭ ʨʘʙʦʪ ʢ 
ʢʦʥʝʯʥʦʤʫ ʢʦʥʪʫʨʫ ʢʘʨʴʝʨʘ ʫʩʪʫʧ  ʚʳʩʦʪʦʡ 30 ʤ ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ 
ʧʦʜʫʩʪʫʧʳ ʩ ʛʦʨʠʟʦʥʪʘʤʠ I, II ʠ III (ʨʠʩ. 2).  
ʂʘʞʜʳʡ ʛʦʨʠʟʦʥʪ ʚʟʨʳʚʘʝʪʩʷ ʨʘʟʜʝʣʴʥʦ. ʇʝʨʚʳʤ ʚʟʨʳʚʘʝʪʩʷ 

ʛʦʨʠʟʦʥʪ I, ʩʣʝʜʫʶʱʠʤ  ʛʦʨʠʟʦʥʪ II ʠ ʧʦʩʣʝʜʥʠʤ  ʛʦʨʠʟʦʥʪ III.  
ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʧʨʠ ʨʘʟʜʝʣʝʥʠʠ ʚʳʩʦʢʦʛʦ ʫʩʪʫʧʘ ʥʘ ʪʨʠ ʧʦʜʫʩʪʫʧʘ ʫʩʪʘʥʦʚʣʝʥʳ 
ʨʘʮʠʦʥʘʣʴʥʳʝ ʚʳʩʦʪʳ ʠ ʫʛʣʳ ʦʪʢʦʩʦʚ ʢʘʞʜʦʛʦ ʧʦʜʫʩʪʫʧʘ. 
ʇʨʠ ʧʝʨʚʦʤ ʤʘʩʩʦʚʦʤ ʚʟʨʳʚʝ ʜʦ ʜʨʦʙʣʝʥʠʷ ʤʘʩʩʠʚʘ 

ʩʢʚʘʞʠʥʥʳʤʠ ʟʘʨʷʜʘʤʠ ɺɺ ʥʘ ʚʝʨʭʥʝʤ ʫʩʪʫʧʝ (ʛʦʨʠʟʦʥʪ I) ʚʳʩʦʪʦʡ 
7 ʤ ʩ ʫʯʝʪʦʤ ʧʨʠʟʤʳ ʚʦʟʤʦʞʥʦʛʦ ʦʙʨʫʰʝʥʠʷ (<2,5 ʤ) ʥʘ ʨʘʩʩʪʦʷʥʠʠ 
1 ʤ ʦʪ ʧʨʦʝʢʪʥʦʛʦ ʢʦʥʪʫʨʘ ʢʘʨʴʝʨʘ ʙʫʨʦʚʳʤ ʩʪʘʥʢʦʤ ʙʫʨʠʪʩʷ ʨʷʜ 
ʥʘʢʣʦʥʥʳʭ ʩʢʚʘʞʠʥ ʧʦʜ ʫʛʣʦʤ 79Ü ʛʣʫʙʠʥʦʡ 8 ʤ ʠ ʜʠʘʤʝʪʨʦʤ 110 ʤʤ. 
ʈʘʩʩʪʦʷʥʠʝ ʚ ʨʷʜʫ ʤʝʞʜʫ ʢʦʥʪʫʨʥʳʤʠ ʥʘʢʣʦʥʥʳʤʠ ʩʢʚʘʞʠʥʘʤʠ 
ʩʦʩʪʘʚʣʷʝʪ 2 ʤ.  
ʇʨʠ ʚʪʦʨʦʤ ʤʘʩʩʦʚʦʤ ʚʟʨʳʚʝ ʜʦ ʜʨʦʙʣʝʥʠʷ ʤʘʩʩʠʚʘ 

ʩʢʚʘʞʠʥʥʳʤʠ ʟʘʨʷʜʘʤʠ ɺɺ ʚ ʩʨʝʜʥʝʤ ʫʩʪʫʧʝ (ʛʦʨʠʟʦʥʪ II) ʚʳʩʦʪʦʡ 8 ʤ 

ʙʫʨʠʪʩʷ ʪʘʢʞʝ ʨʷʜ ʥʘʢʣʦʥʥʳʭ ʩʢʚʘʞʠʥ ʧʦʜ ʫʛʣʦʤ 77Ü ʛʣʫʙʠʥʦʡ 9 ʤ ʠ 
ʜʠʘʤʝʪʨʦʤ 110 ʤʤ. ʈʘʩʩʪʦʷʥʠʝ ʚ ʨʷʜʫ ʤʝʞʜʫ ʢʦʥʪʫʨʥʳʤʠ ʥʘʢʣʦʥ-
ʥʳʤʠ ʩʢʚʘʞʠʥʘʤʠ ʩʦʩʪʘʚʣʷʝʪ ʪʘʢʞʝ 2 ʤ.  
ʇʨʠ ʪʨʝʪʴʝʤ ʤʘʩʩʦʚʦʤ ʚʟʨʳʚʝ ʜʦ ʜʨʦʙʣʝʥʠʷ ʤʘʩʩʠʚʘ 

ʩʢʚʘʞʠʥʥʳʤʠ ʟʘʨʷʜʘʤʠ ɺɺ ʚ ʥʠʞʥʝʤ ʫʩʪʫʧʝ (ʛʦʨʠʟʦʥʪ III) ʚʳʩʦʪʦʡ 
15 ʤ ʙʫʨʠʪʩʷ ʨʷʜ ʥʘʢʣʦʥʥʳʭ ʩʢʚʘʞʠʥ ʧʦʜ ʫʛʣʦʤ 64Ü ʛʣʫʙʠʥʦʡ 17 ʤ ʠ 
ʜʠʘʤʝʪʨʦʤ 110 ʤʤ. ʈʘʩʩʪʦʷʥʠʝ ʚ ʨʷʜʫ ʤʝʞʜʫ ʢʦʥʪʫʨʥʳʤʠ ʥʘʢʣʦʥ-
ʥʳʤʠ ʩʢʚʘʞʠʥʘʤʠ ʩʦʩʪʘʚʣʷʝʪ 2 ʤ.  
ɿʘʨʷʜʳ ʚʦ ʚʩʝʭ ʢʦʥʪʫʨʥʳʭ ʩʢʚʘʞʠʥʘʭ ʬʦʨʤʠʨʫʶʪ ʠʟ ʧʨʦʤʝʞʫ-

ʪʦʯʥʳʭ ʜʝʪʦʥʘʪʦʨʦʚ ʩ ʵʤʫʣʴʩʠʦʥʥʳʤ ɺɺ ʠ ʜʝʪʦʥʠʨʫʶʱʝʛʦ ʰʥʫʨʘ ʚ 
ʚʠʜʝ ʛʠʨʣʷʥʜ ʩ ʫʜʝʣʴʥʳʤ ʨʘʩʭʦʜʦʤ 2 ʢʛ/ʤ.  
ʌʦʨʤʠʨʦʚʘʥʠʝ ʫʛʣʦʚ ʦʪʢʦʩʦʚ ʚʳʩʦʢʠʭ ʫʩʪʫʧʦʚ ʜʦ 70Ü ʚʦʟʤʦʞʥʦ 

ʚ ʨʘʟʣʠʯʥʳʭ ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ, ʛʦʨʥʦʪʝʭʥʠʯʝʩʢʠʭ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ 
ʫʩʣʦʚʠʷʭ. ʇʨʠʤʝʥʝʥʠʝ ʧʨʝʜʣʘʛʘʝʤʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠ ʧʘʨʘ-
ʤʝʪʨʦʚ ʦʪʩʪʨʦʡʢʠ ʫʩʪʫʧʦʚ ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʘʯʝʩʪʚʦ ʟʘʦʪʢʦʩʢʠ ʫʩʪʫʧʘ, 
ʧʦʣʥʫʶ ʩʦʭʨʘʥʥʦʩʪʴ ʟʘʢʦʥʪʫʨʥʦʛʦ ʤʘʩʩʠʚʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʚʝʜʝʥʠʷ 
ʛʦʨʥʳʭ ʨʘʙʦʪ. 
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INCREASING THE STABILITY OF THE QUARRY SLOPES BY FORMING A CONCAVE HIGH SCARP SLOPE PROFIL  
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The results of the analysis of rational designs of non-operating quarry slopes are given and the impact of blasting operations in the near-contour area on the 

condition of the scarp slopes is investigated. A method to increase stability of quarry slopes by forming concave profile of high scarp slopes providing scarp backfill 
quality, complete safety of the massif and safety of mining works is developed. 
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GEOTEXNOLOGIYA 

Murakkab strukturali ruda konlarini qazib olishda ruda sifati 
koórsatkichlarini boshqarish hozirgi kunga qadar dolzarb muammolardan 
biri hisoblanib, meôyorlashtirishni talab etadi. Meôyoriy nobudgarchilik va 
sifatsizlanish miqdorini belgilash maqbul qazib olish tizimini tanlash va 
asoslash orqali amalga oshiriladi.  
Qazib olish tizimi va uning parametrlarini toógóri tanlash, 

takomillashtirish hamda qazib olish ishlarini samarali tashkil etish foydali 
qazilmani qazib olish koórsatkichlariga ijobiy taôsir koórsatadi [1]. 
Tanlangan qazib olish tizimigiga mos ravishda rudada qoldiriladigan 
seliklarning optimal oólchamini tanlash yoki ularni sunôiy 
mustahkamlagichlarga almashtirish, atrof togó jinslarining rudaga 
aralashib ketishini oldini olish, rudani toólaligicha chiqarib olishni 
taôminlash, qazib olish tizimining optimal konstruktiv parametrlarini 
tanlash orqali nobudgarchilik va sifatsizlanish koórsatkichlarini 
boshqarish mumkin.  

Foydali qazilma konlarini yer osti usulida qazib olishda eng keng 
tarqalgan qazib olish tizimi qavatchalarni qulatib qazib olish tizimi 
hisoblanib, kon ishlarini olib borish xavfsizligi, mexanizatsiyalash, 
ekspluatatsion harajatlar kamligi, istalgan kon-geologik sharoitga 
moslashuvchanligi va kon bosimini boshqarishdagi afzalliklari bilan 
ajralib turadi. Shu bilan bir qatorda tayyorlash-qirqish ishlari hajmi, 
nobudgarchilik va sifatsizlanish koórsatkichlari yuqoriligi ushbu qazib 
olish tizimining kamchiligi hisoblanadi.  
Qavatchalarni qulatib qazib olish tizimida ruda sifati koórsatkichlariga 

taôsir etuvchi asosiy omil atrof togó jinslari noturgóunligi boólib, qulatilgan 
ruda atrof togó jinslari bilan kontaktda ekanligi rudani oóyib olish va 
chiqarishda rudaga atrof togó jinslarining qoóshilib ketishiga sabab 
boólishi va natijada nobudgarchilik va sifatsizlanishning oshishiga olib 

keladi. Qavatchalarni qulatib qazib olish tizimida nobudgarchilik va 
sifatsizlanishni kamaytirish boóyicha bir necha olimlar jumladan M.I. 
Agoshkov, G.M. Malaxov, A.A. Yeremenko, V.R Imenitov, L.M. 
Kazikayev, R.P. Kaplunov, V.A. Shestakov, V.V. Kulikov, G.G. 
Lomonosov, B.N. Baykov, P.M. Volfson, I.N. Savich, S.M. Tkach, V.S. 
Shexovsev ilmiy-amaliy tadqiqotlar olib borishgan. Ular tomonidan qazib 
olish tizimini takomillashtirish, konstruktiv parametrlarini 
optimallashtirish, rudani oóyib olishda hamda qulatilgan rudani 
chiqarishda nobudgarchilik va sifatsizlanishni kamaytirish boóyicha bir 
qator taklif va mulohazalar berilgan. 

Tadqiqot uslublari. Foydali qazilma sifati va qazib olish 
koórsatkichlarini oshirish boóyicha asosiy yoónalishlar belgilangan boólib 
ular:  nobudgarchilik va sifatsizlanish natijasida yetkaziladigan iqtisodiy 
zararni baholash va texnik-iqtisodiy muvofiqlik asosida ularni kamaytirish 
yoóllarini aniqlash; muayyan sharoitlarda qazib olish tizimi uchun qazib 
olish koórsatkichlarini texnik iqtisodiy meôyorlash [2]. Xorijiy mamlakatlarda 
ruda nobudgarchiligi va sifatsizlanishini kamaytirish yoóllarini aniqlash va 
iqtisodiy baholash boóyicha salmoqli ishlar amalga oshirilgan. Ularning 
sohadagi yutuqlari va kamchiliklarini oórganish, tajribasidan foydalanish 
yurtimizda mavjud konlar uchun ahamiyatli boólib, qazib olish 
koórsatkichlarini yaxshilash, korxona faoliyatini va rentabelligini oldindan 
baholash kabi afzalliklarni yaratadi. Quyida bir nechta konlarda ruda sifati 
muammolari boóyicha oótkazilgan tadqiqot ishlari keltirilgan.    

 Jdanovskiy (Rossiya) ruda konida qavatchalarni qulatib qazib olish 
tizimi qoóllaniladi [3]. Qavat balandligi 60 m boólib, 3 ta 20 m 
balandlikdagi qavatchalardan iborat. Qazib olish ishlari burgóilash 
shtreklari orqali amalga oshiriladi va ular orasidagi masofa 12,5 m ni 
tashkil etadi. Kuzatuv natijalariga koóra romboidal panellarni qavatchalar 

MURAKKAB STRUKTURALI OLTIN RUDA KONLARIDA 
NOBUDGARCHILIK VA SIFATSIZLANISH KOôRSATKICHLARINI 
KAMAYTIRISH TAJRIBASINI BAHOLASH 

DOI:10.54073/GV.2022.4.91.002 

Foydali qazilma konlarini yer osti usulida qazib olishda ruda sifatini boshqarish nisbatan murakkab boólib, nobudgarchilik va 
sifatsizlanish koórsatkichlariga taôsir etuvchi omillarni ishlab chiqarishning barcha bosqichlarida chuqur va tizimli tahlil etish, masalaga 
kompleks yondashish maqsadga muvofiq  hisoblanadi. Maqolada nobudgarchilik va sifatsizlanish koórsatkichlarini kamaytirish boóyicha 
xorijiy davlatlar tajribasi oórganilgan va tahlil qilingan, hamda ruda nobudgarchiligi va sifatsizlanishini kamaytirish usullari taklif etilgan.  
Tayanch iboralar: nobudgarchilik, sifatsizlanish, ruda, atrof togó jinslari, foydali qazilma sifati, qazib olish tizimi, burgóilash va 

portlptish ishlari, konstruktiv parametrlar. 
 
 ʋʧʨʘʚʣʝʥʠʝ ʢʘʯʝʩʪʚʦʤ ʨʫʜʳ ʧʨʠ ʧʦʜʟʝʤʥʦʡ ʜʦʙʳʯʝ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʷʚʣʷʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʣʦʞʥʳʤ, 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʦʚʦʜʠʪʴ ʛʣʫʙʦʢʠʡ ʠ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʢʦʤʧʣʝʢʩʥʳʡ 
ʧʦʜʭʦʜ ʢ ʚʦʧʨʦʩʫ ʚʣʠʷʶʱʠʭ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʧʦʪʝʨʴ ʠ ʨʘʟʫʙʦʞʠʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʠ 
ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʦʧʳʪ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥ ʧʦ ʩʥʠʞʝʥʠʶ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʪʝʨʴ ʠ ʨʘʟʫʙʦʞʠʚʘʥʠʝ, ʘ ʪʘʢʞʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 
ʩʥʠʞʝʥʠʝ ʧʦʪʝʨʴ ʠ ʨʘʟʫʙʦʞʠʚʘʥʠʷ ʨʫʜʳ.  
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʪʝʨʷ, ʨʘʟʫʙʦʞʠʚʘʥʠʝ, ʨʫʜʘ, ʚʤʝʱʘʶʱʠʝ ʧʦʨʦʜʳ, ʢʘʯʝʩʪʚʦ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʩʠʩʪʝʤʘ 

ʨʘʟʨʘʙʦʪʢʠ, ʙʫʨʦʚʟʨʳʚʥʳʝ ʨʘʙʦʪʳ, ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʧʘʨʘʤʝʪʨʳ. 
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3-rasm. Himoya qatlami ostidan rudani chiqarishda blok tuzilishi 

Atrof togᾳ jinslari 

Himoya qᾳatlami tuzilishi 

Ruda tanasi Skvajina 
zaryadlari 

Ort 

2-rasm. Burgôilash va portlatish ishlari tartibi 

Ochiq yuza 

Qisman  
zaryadlash 

Zaryadlash 
va portlatish Ort Ort R2 R3 R4 R5 
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A ð A      A  
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7 

1-rasm. Qavatchalar orqali qulatib qazib olish tizimida burgôilash-eltish 
lahimlarining yotiq yon tomon atrof togô jinslarida joylashuvi: 1 ï spiral 
syezd; 2 ï ruda tushirgich; 3 ï burgóilash-eltish shtreki; 4 ï qavatcha kirmasi  
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orqali qulatib roóparadan chiqarib qazib olish tizimining asosiy 
kamchiliklari tayyorlov-qirquv ishlariga ketadigan harajatlar yuqoriligi 
hamda rudani chiqarib olishda nobudgarchilik va sifatsizlanish yuzaga 
kelishi hisoblanadi. Jdanovskiy koni murakkab kon-geologik va kon-
texnik sharoitlarini hisobga olgan holda nobudgarchilik va sifatsizlanish 
koórsatkichlarini kamaytirish maqsadida qavatchalar orqali qulatib qazib 
olish tizimida burgóilash-eltish lahimlarini ruda va atrof togó jinslari 

kontaktida joylashtirish varianti taklif qilingan (1-rasm). Taklif qilingan 
variantda rudani chiqarib olish lahimlarini yaqinlashtirish va foydali 
komponent miqdori yuqori boólgan hududlarda rudani ilgarilatib chiqarib 
olish orqali ruda tanasi konturidagi konditsion ruda bilan sifatsizlanishida 
nobudgarchiliksiz qazib olish imkoniyati mavjud boólib, foydali qazilmani 
qazib olishning yuqori miqdoriy va sifat koórsatkichlarini taôminlaydi. 
Rudani chiqarib olishda ruda sifati va miqdori koórsatkichlariga ortlar 
orasidagi masofa taôsirini aniqlash maqsadida bir necha tajriba ishlari 
amalga oshirilgan. Tahlil natijalariga koóra burgóilash-eltish lahimlari 
orasidagi masofa 9-12 m oraligóida oózgartirilganda ruda nobudgarchiligi 
15,6% dan 4,7% gacha kamaydi, ruda sifatsizlanishi esa 20,7% dan 
28,8% gacha oózgardi.  
Kon bosimi yuqori boólgan murakkab kon-geologik va kon-texnik 

sharoitlarga ega konlarda qavatchalarni qulatib qazib olish tizimi 
qoóllanilganda portlashning seysmik taôsirini kamaytirish maqsadida turli 
chora tadbirlar amalga oshiriladi. Portlashning massivga taôsirini 
kamaytirish uchun skvajina zaryadlari diametrini kichraytirish yoki shpur 
zaryadlarni qoóllash umumiy hisobda burgóilash va portlatish ishlari 
uchun harajatlar oshishiga olib kelib, muammoga toólaqonli yechim boóla 
olmaydi. Malmberget(Shvetsiya) ruda konida massiv tebranishini 
kamaytirish maqsadida vyerdagi skvajina zaryadlarini ikkiga boólingan 
holda turli vaqt oraligóida portlatish varianti taklif etilgan[4]. Skvajinalarni 
zaryadlash quyidagi tartibda amalga oshiriladi (2-rasm): 1) birinchi 
portlashda R1 va R2 veyerlar yuqori qismi zaryadlanadi va birga 
portlatiladi, R3 veyer yuqori qismi qisman zaryadlanadi; 2)  ikkinchi port-
lashda R3 veyer yuqorisi qolgan qismi va R1 veyer quyi qismi 
zaryadlanadi va birga portlatiladi hamda R2 veyer quyi qismi va R4 
veyer yuqori qismi zaryadlanadi. 3) uchinchi portlashda R2 veyer pastki 
qolgan qismi va R4 vyer yuqorisi qolgan qismi zaryadlanadi va birga 
portlatiladi hamda R3 veyer quyi qismi va R5 veyer yuqori qismi qisman 
zaryadlanadi. 
Veyerda joylashgan skvajina zaryadlari ikki qismga boólib 

portlatilganda yuqoridagi atrof togó jinslari odatiy usulda portlatilgandan 
koóra keyinroq qulab tushib, ruda bilan kamroq aralashishiga erishiladi. 
Qoóllanilgan usul natijasida nobudgarchilik va sifatsizlanish 
koórsatkichlari kamayib, qazib olish koórsatkichi 66,7% dan 95% ga 
rudadagi metall miqdori esa 41,5% dan 57,5% ga ortdi. Qavatchalarni 
qulatib qazib olish  tizimida rudani chiqarib olish tartibi toógóri yoólga 
qoóyilmasligi yuqori nobudgarchilik va sifatsizlanishga olib keladi. 
Xitoyda ushbu qazib olish tizmimi qoóllaniladigan konlarda 
nobudgarchilik 30-40% ni sifatsizlanish esa 15-35% ni tashkil etadi. 
Chambish (Xitoy) ruda konida qazib olish koórsatkichlari samaradorligini 
oshirish maqsadida ruda tanasi bir qismini portlatmasdan himoya 
qatlami sifatida qoldirgan holda rudani chiqarib olish usuli taklif etilgan 
[5]. Bunda qavatchaning shift qismi oóyib olinmasligi yuqoridagi 
qavatchadan atrof togó jinslarini qulab tushishini oldini olib, sof ruda 
chiqishini va sifatsizlanish minimal boólishini taôminlaydi (3-rasm).  
Qavatchani oóyib olish ishlari jadallashishi bilan qavatchaning shift 

qismida qoldiriladigan ruda qatlami kattalashib boradi. Uchinchi vyer 
portlatilishidan oldin qazib olingan boóshliq kengayishi natijasida shiftda 
qoldirilgan ruda qatlamining bir qismi portlashning seymik taôsirida 
buziladi. Himoya qatlami qulagandan soóng yuqori qavatchadagi atrof 
togó jinslari pastga tomon harakatlanib, ochiq boóshliqni toóldirishga 
intiladi va yuqoridagi atrof togó jinslari harakat oqimi oózgaradi. Shunday 
boólsada, ikkinchi vyer yuqorisidagi ruda qatlami mavjudligi atrof togó 
jinslarining rudaga aralashishi tezligi kamayishiga sabab boóladi. Qazish 
ishlari yakunida ruda aralashgan togó jinslari bilan birga ruxsat etilgan 
sifatsizlanish darajasida chiqariladi.  

Qavatcha shiftida himoya qatlami qoldirib qazib olish natijasida 
qazib olish koórsatkichi dastlab qoóllanilgan usulga nisbatan 19,26% ga 
oshdi hamda atrof togó jinslari aralashib ketishi 25,52% ga qisqardi. 

Qavatchalar orqali qulatib qazib olish tizimida ruda nobudgarchiligi 
va sifatsizlanishi koórsatkichlariga taôsir etuvchi asosiy omillardan biri 
qazib olish tizimining konstruktiv parametrlari hisoblanadi. Ushbu asosiy 
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konstruktiv parametrlar quyidagilar: qavatchalarning balandligi, ortlar 
orasidagi masofa va oóyib olinadigan qatlam qalinligi [6]. Yingfangzi 
(Xitoy) ruda konida qazib olish tizimining optimal konstruktiv 
parametrlarini aniqlash maqsadida qator tadqiqotlar oótkazilgan [7]. 
Qavatcha ortlari orasidagi masofani oózgartirish nobudgarchilik va 
sifatsizlanishga, tayyorlov-qirquv kon lahimlari soniga sezilarli taôsir 
koórsatadi. Umumiy holda ortlar orasidagi masofa rudani toóliq qazib olish 
ga boólgan talabga asosan aniqlanadi. Agarda qulatilgan rudada 
gilsimon jinslar koóp boólib, oquvchanligi kam boólsa ortlar orasidagi 
masofa kichrayadi. Ortlar orasidagi masofa katta boólganda esa rudani 
chiqarib olish jarayonida hosil boóladigan ellipsoidlar oózaro tutashmaydi 
va ruda sifatsizlanishi ortib ketishiga sabab boóladi. Ellipsoid 
oólchamlariga taôsir etuvchi asosiy omillar rudaning boólakdorligi, 
zichlashish, yopishqoqlik va namlik hisoblanadi. Yingfangzi konida ruda 
namligi va qovushqoqligi yuqori boólib, ruda boólaklari oson yopishib 
qoladi. Natijada ellipsoid ingichka va uzun shaklga ega boóladi.  
Tadqiqot natijalariga koóra qavatchalarda rudani chiqarib olishda 

hosil boóladigan ellipsoidlar oózaro tutashganda ortlar orasidagi masofa 
optimal hisoblanadi. Yingfangzi koni uchun qavatchalar orasidagi 
masofa 10 m, ortlar orasidagi masofa ham 10 m boólganda qazib olish 
koórsatkichlari yuqori boólishi aniqlandi (4-rasm).  Qazib olish tizimining 
konstruktiv parametrlari optimallashtirilganda ruda sifatsizlanishi 30% 
dan 20% gacha kamaydi, ruda nobudgarchiligi esa 15% ni tashkil qildi. 

Tadqiqot natijalari. Yuqoridagi keltirib oótilgan tadqiqot natijalari 
nobudgarchilik va sifatsizlanish nafaqat qazib olish tizimi parametrlariga, 
balki burgóilash-portlatish ishlariga ham bevosita bogóliq ekanligini 
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4-rasm. Optimal qavatchalarni qulatib qazib olish tizimi sxemasi: 1, 2 ï 
transport shtreklari; 3 ï syezd  
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koórsatadi. Har ikki holda ham ruda sifati koórsatkichlari yaxshilanib 
nobudgarchilik 5% gacha, sifatsizlanish esa 20% gacha kamayishi 
kuzatilgan.  
Foydali qazilmalarni qazib olishda uning sifat koórsatkichlarini 

meôyorlashtirish faqatgina nobudgarchilik va sifatsizlanish koórsatkichlarini 
kamaytirishni emas, balki 1 t qazib olingan balans zaxiradan olinadigan 
foydani ham hisobga olgan holda amalga oshirilishi kerak [8, 9]. Bunda kon 
korxonasi tomonidan geologiya-qidiruv ishlari, konni ochish, qazib olishga 
tayyorlash, qazib olish, boyitish va metallurgiya jarayonlari, tayyor mahsulotni 
isteômolchilarga yetkazish uchun umumiy sarflanadigan mablagólar ham 
hisobga olinishi lozim.  
Nobudgarchilikning ortishi yer qaôridan foydalanish natijasida olinadigan 

foydaning kamayishiga sabab boóladi sifatsizlanish yuqoriligi esa korxona 
tomonidan ortiqcha mablagólar sarflanishiga olib keladi.  Ruda va atrof togó 
jinslarini qulatib qazib olish tizimida nobudgarchilik va sifatsizlanishning 
optimal nisbati rudani blokdan chiqarishda ularning oózaro oózgarish 
qonuniyatlarini oórganish orqali aniqlanadi [10, 11].  
Rudani chiqarib olish jarayonida qazib olish koórsatkichlariga asosan 

qazib olish tizimining konstruktiv parametrlari (qavatchalarning 
balandligi, ortlar orasidagi masofa, lahimlarning joylashish sxemasi, 
oóyib olinadigan qatlam qalinligi), ruda va atrof togó jinslarining fizik-
mexanik xususiyatlari, foydali komponent miqdori va rudani chiqarish 
davomiyligi taôsir etadi. Bundan tashqari burgóilash-portlatish ishlarini 
toógóri tashkil etish orqali ham ruda sifati koórsatkichlarini boshqarish 
mumkin [12].  

Portlatish ishlari samaradorligini skvajina zaryadlari uzunligi, 
diametri va ular orasidagi masofani hamda bir vaqtda portlatiladigan 
qatlamlar orasidagi masofani oózgartirish, tiqinlardan foydalanish va 
ularning optimal uzunligini tanlash, portlash ketma-ketligi, qisqa 
susaytirish vaqti va jangovor patronlar joylashuvini oózgartirish, ruda va 
atrof togó jinslari xususiyatlariga mos holda yuqori brizantli portlovchi 
modda turidan foydalanish orqali oshirish mumkin. 
Foydali qazilma sifatini boshqarishda konchilik sanoatida ilgóor xorijiy 

mamlakatlar tajribasini oórganish respublikamizda qoóllaniladigan qazib 
olish tizimlari va parametrlari bilan taqqoslash, kon-geologik sharoitlariga 
moslashtirish kelgusida yuzaga kelishi mumkin boólgan salbiy oqibatlarni 
oldini olish, yer qaôridan toóliqligicha foydalanish, nobudgarchilik va 
sifatsizlanish natijasida yetkaziladigan iqtisodiy zarar hamda ekologiya va 
atrof muhitga taôsirini kamaytirish, zamonaviy texnika va texnologiyalarni 
oózlashtirish kabi keng imkoniyatlarni taqdim etadi. 
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ʀʩʩʣʝʜʦʚʘʥʠʝ ʠ ʦʮʝʥʢʘ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ 
ʧʨʦʚʦʜʷʪʩʷ ʚ ʮʝʣʷʭ ʠʟʫʯʝʥʠʷ, ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ, ʚʳʷʚʣʝʥʠʷ 
ʨʝʟʝʨʚʦʚ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʛʦʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, 
ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʙʣʘʛʦʜʘʨʷ ʨʘʮʠʦ-
ʥʘʣʴʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʥʘ 
ʧʨʝʜʧʨʠʷʪʠʷʭ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʦʩʥʦʚʥʳʤ 
ʠʩʪʦʯʥʠʢʦʤ ʠʥʬʦʨʤʘʮʠʠ ʧʦʩʣʫʞʠʣʠ ʨʘʙʦʪʳ [1-7]. 
ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʴʶ ʠ 

ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʨʘʙʦʯʠʭ ʤʝʩʪ ʛʦʨʥʦʛʦ 
ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘʤʠ ʨʘʟʨʘʙʦʪʘʥʳ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʠʢʠ [8]: 
ʄʝʪʦʜʠʢʘ ʦʮʝʥʢʠ ʠʟʤʝʥʝʥʠʷ ʥʘʨʘʙʦʪʢʠ ʢʘʨʴʝʨʥʳʭ 

ʵʢʩʢʘʚʘʪʦʨʦʚ ʥʘ ʦʩʥʦʚʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʤʦʜʝʣʠ ʠ ʨʘʩʯʸʪʘ ʟʘʪʨʘʪ. 
ʄʝʪʦʜʠʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʟʘʧʘʩʥʳʭ 

ʯʘʩʪʝʡ ʟʘ ʚʝʩʴ ʩʨʦʢ ʵʢʩʧʣʫʘʪʘʮʠʠ ʢʘʨʴʝʨʥʳʭ ʛʦʨʥʳʭ ʠ 
ʪʨʘʥʩʧʦʨʪʥʳʭ ʦʙʦʨʫʜʦʚʘʥʠʡ. 
ʄʝʪʦʜʠʢʘ ʨʘʩʯʸʪʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʨʦʢʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʢʘʨʴʝʨʥʳʭ 

ʦʜʥʦʢʦʚʰʦʚʳʭ ʵʢʩʢʘʚʘʪʦʨʦʚ. 
ʉʠʩʪʝʤʘ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʠʭ, ʧʦ 

ʢʦʪʦʨʳʤ ʧʨʦʚʦʜʠʪʩʷ ʦʮʝʥʢʘ ʢʘʞʜʦʛʦ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ, ʦʧʨʝʜʝʣʷʝʪʩʷ 
ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ: ʥʘʣʠʯʠʝʤ 
ʧʨʝʜʤʝʪʦʚ, ʩʨʝʜʩʪʚ ʠ ʠʩʧʦʣʥʠʪʝʣʝʡ ʪʨʫʜʘ (ʪʘʙʣ. 1).  
ɽʜʠʥʠʯʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʨʘʙʦʯʠʭ ʤʝʩʪ ʚʳʙʠʨʘʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʨʘʩʩʤʦʪ-
ʨʝʥʠʷ ʩʪʘʜʠʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩʦʩʪʘʚʣʷʶʱʠʭ 
ʝʝ ʧʨʦʮʝʩʩʦʚ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʚʦʠʤʠ 
ʧʦʢʘʟʘʪʝʣʷʤʠ: ʚʨʝʤʝʥʝʤ ʠ ʪʨʫʜʦʸʤʢʦʩʪʴʶ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʮʝʩʩʘ.  

ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʤʝʪʦʜʠʢʠ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ ʠ 
ʢʘʯʝʩʪʚʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʨʘʙʦʯʠʭ ʤʝʩʪ ʚʳʧʦʣʥʷʶʪʩʷ ʙʝʟ 
ʫʯʘʩʪʠʷ ʵʢʩʧʝʨʪʘ ʠ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʠʪʴ ʦʙʦʙʱʝʥʥʫʶ ʦʮʝʥʢʫ, ʢʘʢ ʧʦ 
ʢʦʤʧʣʝʢʩʥʦʤʫ, ʪʘʢ ʠ ʧʦ ʝʜʠʥʠʯʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʨʝʟʫʣʴʪʘʪʳ 
ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʚʝʜʝʥʳ ʚ ʪʘʙʣ. 1. 
ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ, ʜʣʷ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ ʠ 

ʢʘʯʝʩʪʚʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʨʘʙʦʯʠʭ ʤʝʩʪ ʧʦ ʦʧʨʝʜʝʣʷʶʱʠʤ 
ʝʜʠʥʠʯʥʳʤ ʠ ʢʦʤʧʣʝʢʩʥʦʤʫ ʧʦʢʘʟʘʪʝʣʷʤ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʘʥʥʳʝ 
ʢʘʨʴʝʨʘ ʄʫʨʫʥʪʘʫ ʟʘ 2016-2020 ʛʛ.  
ɺ ʨʝʟʫʣʴʪʘʪʝ ʭʨʦʥʦʤʝʪʨʘʞʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʦʙʦʙʱʝʥʠʷ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʥʘ ʨʫʜʥʠʢʝ ʄʫʨʫʥʪʘʫ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ 
ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʜʝʩʷʪʠ ʵʢʩʢʘʚʘʪʦʨʦʚ ʪʠʧʘ 
ʕʂɻ-15 ʚ ʪʝʯʝʥʠʝ 5 ʣʝʪ [9] ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʦʧʨʝʜʝʣʝʥʘ ʛʠʩʪʦʛʨʘʤʤʘ 
ʠʟʤʝʥʝʥʠʷ ʠʭ ʛʦʜʦʚʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʧʨʠʚʝʜʝʥʘ ʥʘ 
ʨʠʩ. 1. 
ʀʟʤʝʥʝʥʠʝ ʯʠʩʣʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʫʨʦʚʥʷ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ ʠ 

ʢʘʯʝʩʪʚʘ ʨʘʙʦʯʠʭ ʤʝʩʪ ʧʦ ʦʧʨʝʜʝʣʷʶʱʠʤ ʝʜʠʥʠʯʥʳʤ ʠ 
ʢʦʤʧʣʝʢʩʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʧʦʩʣʝ ʚʥʝʜʨʝʥʠʷ ʨʘʟʨʘʙʦʪʘʥʥʳʭ 
ʤʝʨʦʧʨʠʷʪʠʡ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ ʤʝʪʦʜʠʢ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 2. 
ʂʦʥʢʨʝʪʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʦʟʜʝʡʩʪʚʫʶʪ ʥʘ 

ʫʨʦʚʝʥʴ ʢʘʯʝʩʪʚʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 
ʨʘʙʦʯʠʭ ʤʝʩʪ. 
ɼʘʥʥʳʝ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʨʝʞʠʤʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʨʘʙʦʯʝʛʦ 
ʤʝʩʪʘ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʧʦʚʳʰʝʥʠʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ 
ʵʢʩʢʘʚʘʪʦʨʦʚ, ʫʣʫʯʰʝʥʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʨʝʤʦʥʪʥʳʭ ʨʘʙʦʪ ʠ 

ʉɹʀʉɹɺʇʋʃɹ ʊʁʊʋɾʅʔ ʌʈʉɹɻʄɾʆʁʘ ʋɾʎʆʇʄʇɼʁʐʆʇʊʋʕʗ ʁ 
ʇʏɾʆʃɹ ʃɹʐɾʊʋɻɹ ʍʌʆʃʏʁʇʆʁʉʇɻɹʆʁʘ ʉɹɺʇʐʁʎ ʅɾʊʋ  
ɼʇʉʆʇɼʇ ʈʉʇʁʀɻʇɽʊʋɻɹ 

ʋɼʂ 622.271.4 DOI:10.54073/GV.2022.4.91.003 

Maqolada konchilik korxonalaridagi ish joylarining ishlash sifatini baholash va texnologikligini doshqarish tizimi masalalari koórib 
chiqilgan. Ishlab chiqiligan uslublarga asosan ish joylarining texnologikligini baholash koórsatkichlari va ularni aniqlash usullari natijalari, 
hamda yagona va majmuaviy koórstkichlarga asosan Muruntogó konidagi ish joylarining ishlash sifati va texnologikligi darajasi keltirilgan. 
Muruntogó konida ishlaydigan EKG-15 turidagi oónta ekskavatorning yillik unumdorligi natijalari keltirilgan. çNKMKè AJning Muruntogô 
koni çEAMè tizimining sifat darajasini oshirish boóyicha tadbir ishlab chiqilgan. 
Tayanch iboralar: unumdorlik, konchilik va transport mashinalari, ekskavator, sifat, daraja, baholash, usul, tadbir, texnologiklik, 

texnik holat, taômirlash, omil, gistogramma. 
 
ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʴʶ ʠ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʨʘʙʦʯʠʭ ʤʝʩʪ ʛʦʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʉʦʛʣʘʩʥʦ ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʤʝʪʦʜʠʢʘʤ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʪʝʣʝʡ ʜʣʷ ʦʮʝʥ-
ʢʠ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ ʨʘʙʦʯʠʭ ʤʝʩʪ ʠ ʤʝʪʦʜʳ ʠʭ ʦʧʨʝʜʝʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʫʨʦʚʝʥʴ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʬʫʥʢʮʠʦʥʠʨʦ-
ʚʘʥʠʷ ʨʘʙʦʯʠʭ ʤʝʩʪ ʨʫʜʥʠʢʘ ʄʫʨʫʥʪʘʫ ʧʦ ʝʜʠʥʠʯʥʳʤ ʠ ʢʦʤʧʣʝʢʩʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ. ʇʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 
ʧʦ ʠʟʤʝʥʝʥʠʶ ʛʦʜʦʚʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʜʝʩʷʪʠ ʵʢʩʢʘʚʘʪʦʨʦʚ ʪʠʧʘ ʕʂɻ-15. ʈʘʟʨʘʙʦʪʘʥʳ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʧʦʚʳʰʝʥʠʶ 
ʫʨʦʚʥʷ ʢʘʯʝʩʪʚʘ ʩʠʩʪʝʤʳ çʕɸʂè ʨʫʜʥʠʢʘ ʄʫʨʫʥʪʘʫ ɸʆ çʅɻʄʂè. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʛʦʨʥʳʝ ʠ ʪʨʘʥʩʧʦʨʪʥʳʝ ʤʘʰʠʥʳ, ʵʢʩʢʘʚʘʪʦʨ, ʢʘʯʝʩʪʚʦ, ʫʨʦʚʝʥʴ, ʦʮʝʥʢʘ, ʤʝ-

ʪʦʜ, ʤʝʨʦʧʨʠʷʪʠʷ, ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʴ, ʪʝʭʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ, ʨʝʤʦʥʪ, ʛʠʩʪʦʛʨʘʤʤʘ. 

ʅʡʪʤʡʚʙʞʛ ʁ.ʋ., 
ʜʝʢʘʥ 

«ɻʦʨʥʦʛʦ» ʬʘʢʫʣʴʪʝʪʘ ʅɻɻʊʋ,  
ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ  

ʅʙʮʥʬʝʧʛ ʑ.ɹ.,   
ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ 

«ɻʦʨʥʘʷ ʵʣʝʢʪʨʦʤʝʭʘʥʠʢʘ» ʅɻɻʊʋ, 
PhD 

ʅʬʥʡʦʧʛ ʉ.ʇ., 
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ʋʙʚʤʡʯʙ 1 
ʈʧʣʙʠʙʫʞʤʡ ʝʤʸ ʧʯʞʦʣʡ ʫʞʮʦʧʤʧʜʡʰʦʧʪʫʡ ʩʙʚʧʰʡʮ ʥʞʪʫ  ʡ ʥʞʫʧʝʴ ʡʮ ʧʨʩʞʝʞʤʞʦʡʸ 

 ́ ʆʙʡʥʞʦʧʛʙʦʡʞ ʨʧʣʙʠʙʫʞʤʸ ʍʧʩʥʬʤʙ ʝʤʸ ʩʙʪʰʞʫʙ ʁʪʫʧʰʦʡʣ ʡʦʭʧʩʥʙʯʡʡ 

 1. ʂʘʯʝʩʪʚʦ ʜʦʙʳʪʦʡ ʧʨʦʜʫʢʮʠʠ 
 

n
ijijjiʧʧ yknʇK 1== ʜʘʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ 

 2. ʇʨʦʛʨʝʩʩʠʚʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ 
 

ʧʨ

ʬ
n Q

Q
ʇ = ʬʦʨʤʘ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ 

ʦʪʯʝʪʘ ʧʨʝʜʧʨʠʷʪʠʷ 

 3. ʊʝʭʥʠʯʝʩʢʘʷ ʦʩʥʘʱʸʥʥʦʩʪʴ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ 
 

h
ijijjʊ yknʇʇ

1

1 )( == ï  

 4. ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʦʨʫʜʦʚʘʥʠʷ (ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʇʇʈ) 
 n

ʬʘʢʪ
ʧʧʨ ʊ

ʊ
ʇ = ʜʘʥʥʳʝ ʆɻʄ 

 5. ʇʨʦʛʨʝʩʩʠʚʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 
 ʝʥʚ

ʬ
ʦ Q

Q
ʇ = ʜʘʥʥʳʝ ʇʊʆ 

 6. ʊʝʦʨʝʪʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʢʘʯʝʩʪʚʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ  ï  

 7. ʋʨʦʚʝʥʴ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʵʢʩʢʘʚʘʪʦʨʘ 

 

( ) ù
ú

ø
é
ê

è
-

ù
ù
ú

ø

é
é
ê

è

ö
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÷

õ

æ
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 ï 

 8. ʋʨʦʚʝʥʴ ʢʘʯʝʩʪʚʘ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʟʘʙʦʷ 
 

2

minmax
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2
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 9. ʋʨʦʚʝʥʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʠʩʧʦʣʥʠʪʝʣʷ 
ʪʨʫʜʘ 

 
i

iiʬ
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DPP

DPP
K

2

2
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max

--

--
-=  ï 

 10. ʇʦʢʘʟʘʪʝʣʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ (ʜʦʣʷ ʚʨʝʤʝʥʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 
ʨʘʙʦʪʳ) ʵʢʩʢʘʚʘʪʦʨʘ 

 

( )
ʢ

ʬʢ
ɺ ʊ

ʊʊ
ʇ

-
=  ï 

 11. 
ʆʨʛʘʥʠʟʘʮʠʦʥʥʳʡ ʫʨʦʚʝʥʴ: 
 ï ʫʩʣʦʚʠʷ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʪʨʫʜʘ 
 ï  ɻ ʢʦʣʦʛʠʷ 

 

k

k

ʬʬye ykQ Ô
=

=
1j

 ï 

 12. ʌʦʥʜʦʦʪʜʘʯʘ 
 ʌ

ɺʈ=*
ʜʘʥʥʳʝ ʇʕʆ 

 13. ʇʦʢʘʟʘʪʝʣʴ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʵʢʩʢʘʚʘʪʦʨʘ  ʕ  ï 

 14. ʇʦʢʘʟʘʪʝʣʴ ʨʘʩʭʦʜʘ ʥʘ ʧʨʠʦʙʨʝʪʝʥʠʝ, ʩʦʜʝʨʞʘʥʠʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʶ ʵʢʩʢʘʚʘʪʦʨʘ 
 

'

ʨʉ  ï 

 15. ʇʦʢʘʟʘʪʝʣʴ ʧʨʠʚʝʜʝʥʥʳʭ ʟʘʪʨʘʪ 
 

Kɽʉʉ ʥʧʨ +=  ï 

 16. ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʵʢʩʢʘʚʘʪʦʨʘ ʥʘ 1 ʤ3 ʝʤʢʦʩʪʠ ʢʦʚʰʘ 
 ʕ

Q
ʇ ʵ

ni =  ï 

 17. ʉʝʙʝʩʪʦʠʤʦʩʪʴ 1 ʤ3 ʛʦʨʥʦʡ ʤʘʩʩʳ 
 ʉ

 ï 
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ɻɽʆʊɽʍʅʆʃʆɻʀʗ 

ʋʙʚʤʡʯʙ 2 
ʌʩʧʛʞʦʵ ʫʞʮʦʧʤʧʜʡʰʦʧʪʫʡ ʡ ʣʙʰʞʪʫʛʙ ʭʬʦʣʯʡʧʦʡʩʧʛʙʦʡʸ ʩʙʚʧʰʡʮ ʥʞʪʫ ʩʬʝʦʡʣʙ ʅʬʩʬʦʫʙʬ 

ʨʧ ʞʝʡʦʡʰʦʴʥ ʡ ʣʧʥʨʤʞʣʪʦʴʥ ʨʧʣʙʠʙʫʞʤʸʥ  ʨʧʪʤʞ ʛʦʞʝʩʞʦʡʸ ʥʞʩʧʨʩʡʸʫʡʢ 

 ́
ʈʧ ʞʝʡʦʡʰʦʴʥ ʨʧʣʙʠʙʫʞʤʸʥ, 

kij 
ʉʙʚʧʰʡʞ ʥʞʪʫʙ ʩʬʝʦʡʣʙ ʅʬʩʬʦʫʙʬ. ɺʧʩʫʧʛʧʢ ʦʧʥʞʩ ʶʣʪʣʙʛʙʫʧʩʙ 

58 60 61 66 67 68 69 70 72 73 
2 3 4 5 6 7 8 9 10 11 12 

1. ʂiʧʨ 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 
2. ʇn 0,85 0,88 0,89 0,96 0,87 0,86 0,95 0,92 0,91 0,93 
3. ʇʪ 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 
4. ʇʧʧʨ 0,88 0,86 0,9 0,87 0,94 0,88 0,90 0,85 0,89 0,87 
5. ʇʦ 0,87 0,9 0,91 0,88 0,88 0,9 0,89 0,91 0,92 0,9 
6. ʂi  ɻ 0,79 0,69 0,69 0,69 0,69 0,69 0,69 0,69 0,69 0,69 
7. ʂʩ 0,86 0,86 0,92 0,93 0,89 0,87 0,91 0,96 0,94 0,86 
8. ʂʧ 0,91 0,93 0,86 0,97 0,91 0,9 0,92 0,9 0,93 0,9 
9. ʂʠ 1,0 0,83 0,83 1,0 0,83 1,0 0,83 1,0 0,83 1,0 
10. ʇʚ 0,86 0,92 0,95 0,89 0,96 0,91 0,90 0,9 0,96 0,9 
11. ʆʫ ɻ 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 
12. ʈ 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 
13. ʕ 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 
14. ʉôʨ 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 
15. ʉʧʨ 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 
16. ʇʧʨ 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 
17. ʉ 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 
18. ʂiʨʤ 0,860 0,863 0,867 0,888 0,869 0,859 0,873 0,875 0,887 0,865 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝʪʦʜʘ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ 
ʟʘʙʦʝʚ, ʜʘʶʪ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ. ʕʪʦʪ ʵʬʬʝʢʪ ʜʦʩʪʠʛʘʝʪʩʷ 
ʟʘ ʩʯʸʪ ʚʥʝʜʨʝʥʠʷ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʤʝʪʦʜʦʚ, ʠ ʧʦʟʚʦʣʷʝʪ 
ʤʘʰʠʥʠʩʪʫ ʵʢʩʢʘʚʘʪʦʨʘ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʦʢʘʟʘʥʠʡ ʧʨʠʙʦʨʦʚ, 
ʚʳʙʨʘʪʴ ʨʘʮʠʦʥʘʣʴʥʳʡ ʨʝʞʠʤ ʫʧʨʘʚʣʝʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ 
ʫʩʣʦʚʠʷʤ ʵʢʩʧʣʫʘʪʘʮʠʠ. 
ʊʘʢʞʝ ʥʘʤʠ ʚʳʧʦʣʥʝʥʳ ʨʘʙʦʪʳ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ 

ʩʪʨʫʢʪʫʨʳ ʨʝʤʦʥʪʥʦʛʦ ʮʠʢʣʘ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʟʘʣʦʞʝʥ ʧʨʠʥʮʠʧ 
ʨʝʤʦʥʪʘ ʧʦ ʬʘʢʪʠʯʝʩʢʦʤʫ ʪʝʭʥʠʯʝʩʢʦʤʫ ʩʦʩʪʦʷʥʠʶ ʵʢʩʢʘʚʘʪʦʨʦʚ, ʘ 
ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʩʠʩʪʝʤʳ 
ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʦʚ ʵʢʩʢʘʚʘʪʦʨʦʚ ʪʠʧʘ ʕʂɻ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʥʝʜʨʝʥʠʷ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ 
ʩʪʨʫʢʪʫʨʳ ʨʝʤʦʥʪʥʦʛʦ ʮʠʢʣʘ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʟʘʣʦʞʝʥ ʧʨʠʥʮʠʧ 
ʨʝʤʦʥʪʘ ʧʦ ʬʘʢʪʠʯʝʩʢʦʤʫ ʪʝʭʥʠʯʝʩʢʦʤʫ ʩʦʩʪʦʷʥʠʶ ʵʢʩʢʘʚʘʪʦʨʦʚ ʠ 
ʦʧʨʝʜʝʣʝʥʳ ʛʨʘʬʠʢʠ ʪʝʢʫʱʠʭ, ʩʨʝʜʥʠʭ ʠ ʢʘʧʠʪʘʣʴʥʳʭ ʨʝʤʦʥʪʦʚ 
ʵʢʩʢʘʚʘʪʦʨʦʚ ʪʠʧʘ ʕʂɻ-15 ʨʫʜʥʠʢʘ ʄʫʨʫʥʪʘʫ ʥʘ ʛʦʜ (ʪʘʙʣ. 3).  
ʈʘʟʨʘʙʦʪʘʥʳ ʪʝʭʥʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʩʦʚʝʨʰʝʥ-

ʩʪʚʦʚʘʥʠʶ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʴʶ ʠ ʦʮʝʥʢʠ 
ʢʘʯʝʩʪʚʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʨʘʙʦʯʠʭ ʤʝʩʪ ʛʦʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 
ʆʙʦʙʱʸʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚʥʝʜʨʝʥʠʷ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʤʝʪʦʜʠʢ ʧʦ 
ʠʩʩʣʝʜʦʚʘʥʠʶ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ ʠ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʢʘʯʝʩʪʚʘ ʩʠʩʪʝʤʳ 
«ʕɸʂ» ʧʦ ʝʜʠʥʠʯʥʳʤ ʠ ʢʦʤʧʣʝʢʩʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʩʚʝʜʝʥʳ ʚ ʪʘʙʣ. 4. 

ʉʡʪ. 1. ɼʡʪʫʧʜʩʙʥʥʙ ʡʠʥʞʦʞʦʡʸ ʜʧʝʧʛʧʢ ʨʩʧʡʠʛʧʝʡʫʞʤʵʦʧʪʫʡ ʝʞʪʸʫʡ ʶʣʪʣʙʛʙʫʧʩʧʛ ʫʡʨʙ ʖʃɼ-15 ʦʙ ʩʬʝʦʡʣʞ ʅʬʩʬʦʫʙʬ 

        2016 ʜ.                               2017 ʜ.                              2018 ʜ.                             2019 ʜ.                                 2020 ʜ. 

  
  
  
  ɼ
ʧ
ʝ
ʧ
ʛ
ʙ
ʸ
 
ʨ
ʩ
ʧ
ʡ
ʠ
ʛ
ʧ
ʝ
ʡ
ʫ
ʞ
ʤ
ʵ
ʦ
ʧ
ʪ
ʫ
ʵ
,
 

ʤ
3 /
ʛ 4000 

 
3500 

 
3000 

 
2500 

 
2000 

 
1500 

 
1000 

 
500 

 
0 

ʖʃɼ-15 ˊ 58 (ʡʷʦʵ 1994 ʜ.) 
 
ʖʃɼ-15 ˊ 67 (ʝʞʣʙʚʩʵ 2008 ʜ.) 
 
ʖʃɼ-15 ˊ 72 (ʡʷʦʵ 2013 ʜ.) 

ʖʃɼ-15 ˊ 60 (ʡʷʦʵ 2006 ʜ.) 
 
ʖʃɼ-15 ˊ 68 (ʪʞʦʫʸʚʩʵ 2010 ʜ.) 
 
ʖʃɼ-15 ˊ 73 (ʙʛʜʬʪʫ 2013 ʜ.) 

ʖʃɼ-15 ˊ 61 (ʝʞʣʙʚʩʵ 2006 ʜ.) 
 
ʖʃɼ-15 ˊ 69 (ʥʙʢ 2011 ʜ.) 
 
 

ʖʃɼ-15 ˊ 66 (ʡʷʤʵ 2008 ʜ.) 
 
ʖʃɼ-15 ˊ 70 (ʡʷʦʵ 2012 ʜ.) 
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GEOTEXNOLOGIYA 

ʋʙʚʤʡʯʙ 3 
ɼʩʙʭʡʣ ʫʞʣʬʲʡʮ, ʪʩʞʝʦʡʮ ʡ ʣʙʨʡʫʙʤʵʦʴʮ ʩʞʥʧʦʫʧʛ ʶʣʪʣʙʛʙʫʧʩʧʛ ʫʡʨʙ ʖʃɼ-15 ʩʬʝʦʡʣʙ ʅʬʩʬʦʫʙʬ ʦʙ ʜʧʝ 

 ́
ʅʙʩʣʙ, ʫʡʨ 
ʶʣʪʣʙʛʙʫʧʩʙ 

ɺʧʩʫʧʛʧʢ 
ʦʧʥʞʩ 

ɽʙʫʙ  
ʛʛʧʝʙ I II III IV V VI VII VIII IX X XI XII 

1. ʕʂɻ-15 58 06.1994 ʊ0 ʊ1 ʊ0 ʊ0 ʊ1 ʊ0 ʊ0 ʊ1 ʊ0 ʊ0 ʊ1 ʊ0 
2. ʕʂɻ-15 60 06.2006 ʊ0 ʊ0 ʊ1 ʊ0 ʊ0 ʊ1 ʊ0 ʊ0 ʊ1 ʊ0 ʊ0 ʊ1 
3. ʕʂɻ-15 61 12.2006 ʊ0 ʊ1 ʊ0 ʊ0 ʊ1 ʂʈ ʂʈ ʂʈ ʊ0 ʊ0 ʊ1 ʊ0 
4. ʕʂɻ-15 66 07.2008 ʊ0 ʊ1 ʊ0 ʊ0 ʊ1 ʊ0 ʊ2 ʊ0 ʊ0 ʊ1 ʊ0 ʊ0 
5. ʕʂɻ-15 67 12.2008 ʊ1 ʂʈ ʂʈ ʂʈ ʊ0 ʊ0 ʊ1 ʊ0 ʊ0 ʊ1 ʊ0 ʊ0 
6. ʕʂɻ-15 68 09.2010 ʊ1 ʊ0 ʊ0 ʊ1 ʊ0 ʊ0 ʊ1 ʊ0 ʊ0 ʊ1 ʊ0 ʊ0 
7. ʕʂɻ-15 69 05.2011 ʊ0 ʊ1 ʊ0 ʊ0 ʊ2 ʊ0 ʊ0 ʊ1 ʊ0 ʊ0 ʊ1 ʊ0 
8. ʕʂɻ-15 70 06.2012 ʊ0 ʊ0 ʊ1 ʊ0 ʊ0 ʊ1 ʊ0 ʊ0 ʊ1 ʊ0 ʊ0 ʊ1 
9. ʕʂɻ-15 72 06.2013 ʊ0 ʊ0 ʊ1 ʊ0 ʊ0 ʊ1 ʊ0 ʊ0 ʊ1 ʊ0 ʊ0 ʊ1 
10. ʕʂɻ-15 73 08.2013 ʊ1 ʊ0 ʊ0 ʊ1 ʊ0 ʊ0 ʊ1 ʊ0 ʊ0 ʂʈ ʂʈ ʂʈ 

ʋʙʚʤʡʯʙ 4 
ʅʞʩʧʨʩʡʸʫʡʸ ʨʧ ʨʧʛʴʱʞʦʡʷ ʬʩʧʛʦʸ ʣʙʰʞʪʫʛʙ ʪʡʪʫʞʥʴ «ʖɹʃ» ʩʬʝʦʡʣʙ ʅʬʩʬʦʫʙʬ ɹʇ «ʆɼʅʃ» 

ʆʙʡʥʞʦʧʛʙʦʡʞ ʥʞʩʧʨʩʡʸʫʡʸ 
ʆʙ ʨʧʛʴʱʞʦʡʞ ʣʙʣʧʜʧ 
ʨʧʣʙʠʙʫʞʤʸ ʦʙʨʩʙʛʤʞʦʴ 

ʥʞʩʧʨʩʡʸʫʡʸ 

ʅʞʪʫʧ  
ʛʦʞʝʩʞʦʡʸ 

ʀʦʙʰʞʦʡʸ ʬʩʧʛʦʸ 
ʣʙʰʞʪʫʛʙ ʪʡʪʫʞʥʴ «ʖɹʃ» 
ʙʦʙʤʡʠʙ ʨʧ ʞʝʡʦʡʰʦʴʥ 
ʨʧʣʙʠʙʫʞʤʸʥ, kij 

ʀʦʙʰʞʦʡʸ ʬʩʧʛʦʸ 
ʣʙʰʞʪʫʛʙ Kic ʪʡʪʫʞʥʴ 

«ʖɹʃ» ʨʧ ʣʧʥʨʤʞʣʪʦʧʥʬ 
ʨʧʣʙʠʙʫʞʤʷ  

ʝʧ 
ʛʦʞʝʩʞʦʡʸ 

ʨʧʪʤʞ  
ʛʦʞʝʩʞʦʡʸ 

ʝʧ 
ʛʦʞʝʩʞʦʡʸ 

ʨʧʪʤʞ  
ʛʦʞʝʩʞʦʡʸ 

ɺʥʝʜʨʝʥʠʝ ʜʠʥʘʤʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʨʝʤʦʥʪ-
ʥʦʛʦ ʮʠʢʣʘ ʢʘʨʴʝʨʥʦʛʦ ʵʢʩʢʘʚʘʪʦʨʘ ʩ ʧʨʠʤʝ-
ʥʝʥʠʝʤ ʩʨʝʜʩʪʚ ʚʠʙʨʦʜʠʘʛʥʦʩʪʠʢʠ 

ʪʝʭʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ 
ʵʢʩʢʘʚʘʪʦʨʘ 

ʠʥʚ. ʥʦʤʝʨ 
ʵʢʩʢʘʚʘʪʦʨʘ 

 ̄  67 
k4 = 0,765 k4 = 0,869 ʂiʩ = 0,84 ʂiʩ = 0,87 

ɺʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤʳ ʨʝʤʦʥʪʘ ʧʦ ʫʨʦʚʥʶ 
ʢʘʯʝʩʪʚʘ ʩ ʵʣʝʤʝʥʪʘʤʠ ʩʝʨʚʠʩʥʦʛʦ ʠ ʛʘʨʘʥ-
ʪʠʡʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʢʘʨʴʝʨʥʳʭ ʵʢʩʢʘʚʘ-
ʪʦʨʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʫʩʪʨʦʡʩʪʚ ʜʣʷ 
ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʟʘʙʦʷ 

ʪʝʭʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ 
ʵʢʩʢʘʚʘʪʦʨʘ 

ʠʥʚ. ʥʦʤʝʨ 
ʵʢʩʢʘʚʘʪʦʨʘ 
ˉ 72 

k4 = 0,804 k4 = 0,877 ʂiʩ = 0,72 ʂiʩ = 0,89 

ʇʦʩʣʝ ʚʥʝʜʨʝʥʠʷ ʤʝʨʦʧʨʠʷʪʠʡ ʫʨʦʚʝʥʴ ʢʘʯʝʩʪʚʘ ʧʦ 
ʝʜʠʥʠʯʥʦʤʫ ʠ ʢʦʤʧʣʝʢʩʥʦʤʫ ʧʦʢʘʟʘʪʝʣʷʤ ʧʦʚʳʩʠʪʩʷ ʜʦ ʩʣʝʜʫʶʱʠʭ 
ʟʥʘʯʝʥʠʡ ʜʣʷ ʨʘʙʦʯʠʭ ʤʝʩʪ: ʧʦ ʂ4 ʦʪ ʂ67ʨʤ = 0,765, ʜʦ ʂ67ʨʤ = 0,869, 
ʂʧʧʨ = 0,87; ʦʪ ʂ72ʨʤ = 0,804 ʜʦ ʂ72ʨʤ = 0,887, ʘ ʢʦʵʬʬʠʮʠʝʥʪ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʡ ʧʦ ʂiʩ ʦʪ ʂiʩ = 0,64, ʜʦ ʂic = 0,89 ʟʘ ʩʯʝʪ 
ʧʦʜʛʦʪʦʚʢʠ ʠ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʛʦ ʨʘʟʨʷʜʘ ʠʩʧʦʣʥʠʪʝʣʷ 
ʪʨʫʜʘ ʧʦ ʨʝʢʦʤʝʥʜʫʝʤʦʡ ʤʝʪʦʜʠʢʝ. ʇʨʠ ʵʪʦʤ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 

ʧʦʚʳʩʠʪʩʷ ʥʘ 15-19%. ɺʥʝʜʨʝʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦʟʚʦʣʷʪ ʧʦʚʳʩʠʪʴ 
ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ. ɺʥʝʧʣʘʥʦʚʳʝ ʧʨʦʩʪʦʠ ʚ ʨʝʤʦʥʪʘʭ 
ʩʦʢʨʘʪʷʪʩʷ ʥʘ 70-80%. 
ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʞʠʜʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʫʜʝʣʴʥʳʭ ʟʘʪʨʘʪ ʧʦ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʤ ʩʪʘʪʴʷʤ ʥʘ 17-21%, ʥʘ ʦʜʠʥ ʩʨʝʜʥʝʩʧʠʩʦʯʥʳʡ 
ʵʢʩʢʘʚʘʪʦʨ ʪʠʧʘ ʕʂɻ ʚ ʛʦʜ ʟʘ ʩʯʸʪ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 
ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ ʛʦʨʥʦʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 
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ɻɽʆʊɽʍʅʆʃʆɻʀʗ 

ʇʨʦʚʝʜʸʥʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ [1, 2], ʘ ʪʘʢʞʝ ʤʥʦʛʦʣʝʪʥʝʡ 
ʧʨʘʢʪʠʢʦʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʪʦʜʘ ʇɺ ʜʣʷ ʠʟʚʣʝʯʝʥʠʷ ʫʨʘʥʘ, ʫʩʪʘ-
ʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʛʣʦʱʝʥʠʷ ʨʘʩʪʚʦʨʸʥʥʦʛʦ 
(ʚʳʱʝʣʦʯʝʥʥʦʛʦ) ʫʨʘʥʘ ʛʣʠʥʠʩʪʳʤʠ ʧʦʨʦʜʘʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚʦʜʦ-
ʫʧʦʨʘʤʠ, ʧʨʦʠʩʭʦʜʠʪ ʝʛʦ ʙʝʟʚʦʟʚʨʘʪʥʘʷ ʧʦʪʝʨʷ ʚ ʥʝʜʨʘʭ. ʇʦʜ ʧʦ-
ʛʣʦʱʝʥʠʝʤ ʫʨʘʥʘ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʦʥʠʤʘʝʪʩʷ ʝʛʦ ʜʠʬʬʫʟʠʷ ʚ 
ʩʣʦʡ ʛʣʠʥ ʠ ʢʘʪʠʦʥʥʦʦʙʤʝʥʥʘʷ ʩʦʨʙʮʠʷ [3].   
ɺ ʨʘʙʦʪʝ [1] ʥʘʤʠ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ 

ʨʝʟʫʣʴʪʘʪʳ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʧʦʛʣʦʱʝʥʠʶ ʨʘʩʪʚʦ-
ʨʸʥʥʦʛʦ ʫʨʘʥʘ ʙʝʟʨʫʜʥʦʡ ʛʣʠʥʦʡ (ʪ.ʝ. ʩʚʝʞʝʡ ʛʣʠʥʦʡ, ʥʝ ʫʯʘʩʪʚʦ-
ʚʘʚʰʝʡ ʚ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʠ ʩ ʨʫʜʥʳʤ ʛʦʨʠʟʦʥʪʦʤ ʠ ʨʘʩʪʚʦʨʘʤʠ 
ʫʨʘʥʘ).   
ɺ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ, ʷʚʣʷʶʱʝʡʩʷ ʣʦʛʠʯʝʩʢʠʤ ʧʨʦʜʦʣʞʝʥʠʝʤ 

ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ [1], ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʧʦʚʝʜʝʥʠʶ 
ʫʨʘʥʘ ʧʨʠ  ʚʳʱʝʣʘʯʠʚʘʥʠʠ ʝʛʦ ʠʟ ʨʫʜʥʦʡ ʧʝʩʯʘʥʦʡ ʧʦʨʦʜʳ, ʟʘʢʣʶ-
ʯʸʥʥʦʡ ʤʝʞʜʫ ʚʦʜʦʫʧʦʨʘʤʠ ʠʟ ʙʝʟʨʫʜʥʦʡ ʠ ʨʫʜʥʦʡ ʛʣʠʥ (ʧʦʜ ʨʫʜ-
ʥʦʡ ʛʣʠʥʦʡ ʧʦʥʠʤʘʝʪʩʷ ʦʙʨʘʟʝʮ  ʛʣʠʥʳ, ʦʪʦʙʨʘʥʥʳʡ ʩ ʧʨʦʠʟʚʦʜ-
ʩʪʚʝʥʥʦʛʦ ʫʯʘʩʪʢʘ ʇɺ, ʠ ʩʦʜʝʨʞʘʱʠʡ ʦʧʨʝʜʝʣʸʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 
ʫʨʘʥʘ).  
ʀʟʫʯʝʥʠʝ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʳ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʨʫʜʥʦʡ ʛʣʠʥʳ 

(ʥʠʞʥʠʡ ʚʦʜʦʫʧʦʨ), ʙʝʟʨʫʜʥʦʡ ʛʣʠʥʳ (ʚʝʨʭʥʠʡ ʚʦʜʦʫʧʦʨ) ʠ ʨʫʜʥʦʛʦ 
ʧʝʩʯʘʥʦʛʦ ʩʣʦʷ, ʧʨʝʩʣʝʜʦʚʘʣʦ ʮʝʣʴ ʦʮʝʥʠʪʴ ʜʠʥʘʤʠʢʫ ʧʘʨʘʣʣʝʣʴ-
ʥʦ ʧʨʦʪʝʢʘʶʱʠʭ ʧʨʦʮʝʩʩʦʚ: ʬʠʣʴʪʨʘʮʠʦʥʥʦʛʦ ʚʳʱʝʣʘʯʠʚʘʥʠʷ 
ʫʨʘʥʘ ʠʟ ʨʫʜʥʦʛʦ ʧʝʩʯʘʥʦʛʦ ʩʣʦʷ, ʜʠʬʬʫʟʠʦʥʥʦʛʦ ʚʳʱʝʣʘʯʠʚʘʥʠʷ 
ʫʨʘʥʘ ʠʟ ʨʫʜʥʳʭ ʛʣʠʥ, ʠ ʜʠʬʬʫʟʠʦʥʥʦʛʦ ʧʦʛʣʦʱʝʥʠʷ ʫʨʘʥʘ ʙʝʟʨʫʜ-
ʥʳʤʠ ʛʣʠʥʘʤʠ.   
ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʜʚʫʭ ʤʦʜʝʣʷʭ ʠʟ ʦʨʛʘʥʠʯʝʩʢʦʛʦ 

ʩʪʝʢʣʘ ʩ ʨʘʟʤʝʨʘʤʠ 187 ʭ 15 ʭ 10 ʩʤ (ʨʠʩ. 1). 
ɺ ʥʠʞʥʶʶ ʯʘʩʪʴ ʤʦʜʝʣʠ ʧʦʤʝʱʘʣʘʩʴ ʨʫʜʥʘʷ ʛʣʠʥʘ, ʠʤʠʪʠʨʫʶ-

ʱʘʷ ʥʠʞʥʠʡ ʚʦʜʦʫʧʦʨ.  ɺ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʥʘʭʦʜʠʣʩʷ ʧʝʩʯʘʥʳʡ ʨʫʜ-

ʥʳʡ ʩʣʦʡ ʧʨʦʙʳ.  ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʨʘʩʧʦʣʘʛʘʣʘʩʴ ʥʝʨʫʜʥʘʷ ʛʣʠʥʘ, 
ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʚ ʦʩʥʦʚʥʦʤ ʙʝʥʪʦʥʠʪʦʤ, ʠ ʠʤʠʪʠʨʫʶʱʘʷ ʚʝʨʭʥʠʡ 
ʚʦʜʦʫʧʦʨ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʜʚʫʭ ʤʦʜʝʣʷʭ, ʭʘʨʘʢʪʝʨʠ-
ʩʪʠʢʠ ʢʦʪʦʨʳʭ ʧʦʢʘʟʘʥʳ ʚ ʪʘʙʣ. 1.  
ʀʩʩʣʝʜʦʚʘʥʠʷ ʥʘʯʠʥʘʣʠ ʩ ʠʟʚʣʝʯʝʥʠʷ ʚʦʜʦʨʘʩʪʚʦʨʠʤʦʛʦ ʫʨʘʥʘ. 

ɼʣʷ ʵʪʦʛʦ ʤʦʜʝʣʴ ʩʤʘʯʠʚʘʣʠ ʚʦʜʦʡ ʠʟ ʨʘʩʯʸʪʘ ɾ:ʊ = 0,25:1. ɿʘʪʝʤ 
ʯʝʨʝʟ ʨʫʜʥʳʡ ʧʝʩʯʘʥʳʡ ʩʣʦʡ   ʧʨʦʧʫʩʢʘʣʠ ʚʦʜʫ  ʩ ʧʦʩʪʦʷʥʥʳʤ 
ʨʘʩʭʦʜʦʤ Q = 5250 ʩʤ3/ʩʫʪ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʣʠʥʝʡʥʦʡ ʩʢʦ-
ʨʦʩʪʠ ʬʠʣʴʪʨʘʮʠʠ  100 ʩʤ/ʩʫʪ.   
ɺʦʜʥʦʝ ʚʳʱʝʣʘʯʠʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʜʦ ɾ:ʊ = 2:1, ʯʪʦ ʩʦʦʪʚʝʪ-

ʩʪʚʦʚʘʣʦ ʚʨʝʤʝʥʠ  ʚʦʜʥʦʛʦ ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʧʨʠʤʝʨʥʦ  10 ʩʫʪ. 
ʈʝʟʫʣʴʪʘʪʳ ʚʦʜʥʦʛʦ ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 2. 
ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩ. 2, ʢʦʥʮʝʥʪʨʘʮʠʷ ʫʨʘʥʘ ʚ ʧʨʦʜʫʢʪʠʚʥʦʤ ʨʘʩ-

ʪʚʦʨʝ ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʟʘ ʧʝʨʚʳʝ 5 ʩʫʪ ʥʝ ʧʨʝʚʳʰʘʣʘ 0,5 ʤʛ/ʣ, ʯʪʦ 
ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʚʦʜʥʦʛʦ ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʫʨʘʥʘ ʠʟ ʨʫʜʥʦʛʦ ʧʝʩʯʘ-

ʉʡʪ. 1. ʊʮʞʥʙ ʥʧʝʞʤʡ ʝʤʸ ʡʠʬʰʞʦʡʸ ʨʧʛʞʝʞʦʡʸ ʜʤʡʦ 

ʈʇɻɾɽɾʆʁɾ ʌʉɹʆɹ ɻ ʊʁʊʋɾʅɾ: ʉʌɽʆɹʘ ɼʄʁʆɹ ð ɺɾʀʉʌɽʆɹʘ 
ɼʄʁʆɹ ð ʉʌɽʆʔʂ ʈɾʊʇʃ 

ʋɼʂ 662.553.495  DOI:10.54073/GV.2022.4.91.004 

Maqolada choókindi konlardan eyr osti eritmaga oótkazish jarayonida uranning xatti-harakatlarining turli jihatlari boóyicha laboratoriya 
tadqiqotlari natijalari keltirilgan. Gilli materiallarining parallel jarayonlarning dinamikasi koórib chiqildi: uranni rudali qumli qatlamdan 
filtrlash, uranni rudali gillardan diffuziya eritmaga oótkazish va maódansiz gillar tomonidan uranni diffuziyali yutilishi, shuningdek, uranning 
taósiri turli jarayon omillari: sulfat kislotasi konsentratsiyasi, aloqa vaqti, qattiq fazalardagi uran miqdori va suyuq fazadagi uran konsen-
tratsiyasi. Filtrlash bilan yuvish sharoitida uranni gillardan kontaktga yaqin qatlamdan ajratib olish mumkinligi koórsatilgan. 
Tayanch iboralar: gil, qum, uran, yer ostida ishqorlash, filtrlash, eritma. 
 
ɺ ʨʘʙʦʪʝ ʠʟʣʦʞʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʧʦʚʝʜʝʥʠʶ ʫʨʘʥʘ ʚ ʧʨʦʮʝʩʩʝ ʧʦʜʟʝʤʥʦʛʦ ʚʳʱʝʣʘʯʠʚʘ-

ʥʠʷ ʠʟ ʦʩʘʜʦʯʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. ʅʘ ʨʷʜʝ ʪʠʧʦʚ ʛʣʠʥʠʩʪʳʭ ʤʘʪʝʨʠʘʣʦʚ ʨʘʩʩʤʦʪʨʝʥʘ ʜʠʥʘʤʠʢʘ ʧʘʨʘʣʣʝʣʴʥʦ ʧʨʦʪʝʢʘʶ-
ʱʠʭ ʧʨʦʮʝʩʩʦʚ: ʬʠʣʴʪʨʘʮʠʦʥʥʦʛʦ ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʫʨʘʥʘ ʠʟ ʨʫʜʥʦʛʦ ʧʝʩʯʘʥʦʛʦ ʩʣʦʷ, ʜʠʬʬʫʟʠʦʥʥʦʛʦ ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʫʨʘʥʘ 
ʠʟ ʨʫʜʥʳʭ ʛʣʠʥ, ʠ ʜʠʬʬʫʟʠʦʥʥʦʛʦ ʧʦʛʣʦʱʝʥʠʷ ʫʨʘʥʘ ʙʝʟʨʫʜʥʳʤʠ ʛʣʠʥʘʤʠ, ʘ ʪʘʢʞʝ ʚʣʠʷʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ ʠ 
ʚʨʝʤʝʥʠ ʢʦʥʪʘʢʪʘ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʫʨʘʥʘ ʚ ʪʚʝʨʜʳʭ ʬʘʟʘʭ ʠ ʢʦʥʮʝʥʪʨʘʮʠʶ ʫʨʘʥʘ ʚ  ʞʠʜʢʦʡ ʬʘʟʝ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫʚʝʣʠ-
ʯʝʥʠʝ ʠʩʭʦʜʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ ʚ ʨʘʩʪʚʦʨʝ ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʧʨʠʚʝʣʦ ʢ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤʫ ʧʦʚʳʰʝʥʠʶ ʧʦʪʝʨʴ 
ʫʨʘʥʘ ʟʘ ʩʯʸʪ ʜʠʬʬʫʟʠʦʥʥʦʛʦ ʧʦʛʣʦʱʝʥʠʷ ʝʛʦ ʙʝʟʨʫʜʥʦʡ ʛʣʠʥʦʡ. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʣʠʥʘ, ʧʝʩʦʢ, ʫʨʘʥ, ʧʦʜʟʝʤʥʦʝ ʚʳʱʝʣʘʯʠʚʘʥʠʝ, ʬʠʣʴʪʨʘʮʠʷ, ʨʘʩʪʚʦʨ. 

ʎʙʤʡʥʧʛ ʁ.ʌ., 
ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ  

«ʊʝʭʥʠʢʘ ʠ ʪʝʭʥʦʣʦʛʠʠ ʜʦʙʳʯʠ ʠ  
ʧʝʨʝʨʘʙʦʪʢʠ ʨʫʜ ʨʝʜʢʠʭ  ʠ ʨʘʜʠʦʘʢʪʠʚʥʳʭ 
ʤʝʪʘʣʣʦʚ» ʅɻɻʊʋ,  ʢ.ʪ.ʥ., ʜʦʮʝʥʪ  

ʃʙʩʡʥʧʛ ʁ.ɹ.,  
ʥʘʯʘʣʴʥʠʢ  

ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʦʪʜʝʣʘ,  
PhD  

ʑʙʩʙʭʬʫʝʡʦʧʛ ʌ.ʀ., 
ʟʘʤʝʩʪʠʪʝʣʴ ʥʘʯʘʣʴʥʠʢʘ  

ʀʥʥʦʚʘʮʠʦʥʥʦʛʦ ʮʝʥʪʨʘ ʧʦ ʚʥʝʜʨʝʥʠʶ 
ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ɸʆ «ʅɻʄʂ»,  

ʜ.ʪ.ʥ., ʜʦʮʝʥʪ 

ʈʞʫʬʮʧʛ ʇ.ʍ., 
ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ  

«ʊʝʭʥʠʢʘ ʠ ʪʝʭʥʦʣʦʛʠʠ ʜʦʙʳʯʠ ʠ 
 ʧʝʨʝʨʘʙʦʪʢʠ ʨʫʜ ʨʝʜʢʠʭ  ʠ ʨʘʜʠʦʘʢʪʠʚʥʳʭ 

ʤʝʪʘʣʣʦʚ» ʅɻɻʊʋ,  ʜ.ʪ.ʥ.  
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ʥʦʛʦ ʩʣʦʷ ʥʝ ʧʨʦʠʩʭʦʜʠʪ. ʇʦʚʳʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʫʨʘʥʘ ʩ 0,5 ʜʦ 2-
2,5 ʤʛ/ʣ ʥʘʯʠʥʘʝʪʩʷ ʧʦʩʣʝ 8 ʩʫʪʦʢ ʚʳʱʝʣʘʯʠʚʘʥʠʷ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ 
ʜʠʬʬʫʟʠʦʥʥʦʤ ʚʳʱʝʣʘʯʠʚʘʥʠʠ ʫʨʘʥʘ ʠʟ ʨʫʜʥʦʡ ʛʣʠʥʳ.  
ʂʠʩʣʦʪʥʦʝ ʚʳʱʝʣʘʯʠʚʘʥʠʝ ʫʨʘʥʘ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʨʘʩʪʚʦʨʦʤ 10 

ʛ/ʣ H2SO4 ʩ ʨʘʩʭʦʜʦʤ ʨʘʩʪʚʦʨʘ 3000 ʩʤ3/ʩʫʪ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ 

ʣʠʥʝʡʥʦʡ ʩʢʦʨʦʩʪʠ ʬʠʣʴʪʨʘʮʠʠ 20 ʩʤ/ʩʫʪ.  ʅʘ ʨʠʩ. 3 ʧʦʢʘʟʘʥʳ 
ʚʳʭʦʜʥʳʝ ʢʨʠʚʳʝ ʩʝʨʥʦʢʠʩʣʦʪʥʦʛʦ ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʫʨʘʥʘ.  
ɺʳʭʦʜʥʳʝ ʢʨʠʚʳʝ ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʫʨʘʥʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, ʯʪʦ 

ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʧʨʝʦʙʣʘʜʘʝʪ ʧʨʦʮʝʩʩ ʬʠʣʴʪʨʘʮʠʦʥʥʦʛʦ ʚʳʱʝʣʘ-
ʯʠʚʘʥʠʷ ʫʨʘʥʘ ʠʟ ʧʝʩʯʘʥʦʛʦ ʩʣʦʷ.   
ʄʘʢʩʠʤʘʣʴʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʫʨʘʥʘ ʚ ʨʘʩʪʚʦʨʘʭ ʜʦʩʪʠʛʘʝʪ 670 

ʤʛ/ʣ. ʇʦʩʣʝ 20-25 ʩʫʪ ʢʦʥʮʝʥʪʨʘʮʠʷ ʫʨʘʥʘ ʚ ʨʘʩʪʚʦʨʘʭ ʨʝʟʢʦ ʩʥʠ-
ʞʘʝʪʩʷ, ʠ ʧʨʠ ʚʨʝʤʝʥʠ ʚʳʱʝʣʘʯʠʚʘʥʠʷ 80-85 ʩʫʪ ʜʦʩʪʠʛʘʝʪ ʤʠʥʠ-
ʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ 3-4 ʤʛ/ʣ.  
ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʟʘʚʝʨʰʝʥʠʝ ʧʨʦʮʝʩʩʘ ʬʠʣʴʪʨʘʮʠʦʥʥʦʛʦ ʚʳʱʝ-

ʣʘʯʠʚʘʥʠʷ ʠ ʧʨʦʜʦʣʞʝʥʠʝ ʧʨʦʮʝʩʩʘ ʜʠʬʬʫʟʠʦʥʥʦʛʦ ʠʟʚʣʝʯʝʥʠʷ 
ʫʨʘʥʘ ʠʟ ʨʫʜʥʦʡ ʛʣʠʥʳ.  
ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʧʨʦʙʦʚʘʥʠʷ ʠ ʘʥʘʣʠʟʘ 

ʨʫʜʥʦʛʦ ʠ ʛʣʠʥʠʩʪʳʭ ʩʣʦʝʚ, ʦʪʦʙʨʘʥʥʳʭ ʠʟ ʤʦʜʝʣʠ ʧʨʠ ʨʘʟʣʠʯʥʦʤ 
ʚʨʝʤʝʥʠ ʚʳʱʝʣʘʯʠʚʘʥʠʷ. ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʦʙʦʚʘʥʠʷ ʧʨʦʜʫʢʪʦʚ 
ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 2.  

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣ. 2, ʧʘʨʘʣʣʝʣʴ-
ʥʦ ʩ ʧʨʦʮʝʩʩʘʤʠ ʬʠʣʴʪʨʘʮʠʦʥʥʦʛʦ 
ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʫʨʘʥʘ ʠʟ ʨʫʜʳ ʧʝʩʯʘ-
ʥʦʛʦ ʩʣʦʷ ʧʨʦʠʩʭʦʜʠʪ ʧʨʦʮʝʩʩ ʧʦʛʣʦ-
ʱʝʥʠʷ ʨʘʩʪʚʦʨʸʥʥʦʛʦ ʫʨʘʥʘ ʙʝʟʨʫʜ-
ʥʦʡ ʛʣʠʥʦʡ. ʈʘʩʯʸʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 
ʜʣʷ ʤʦʜʝʣʠ 1 ʧʦʪʝʨʠ ʨʘʩʪʚʦʨʸʥʥʦʛʦ 
ʫʨʘʥʘ ʥʘ ʙʝʟʨʫʜʥʦʡ ʛʣʠʥʝ ʩʦʩʪʘʚʠʣʠ 
ʧʨʠʤʝʨʥʦ 11% ʦʪ ʚʳʱʝʣʦʯʝʥʥʦʛʦ 
ʫʨʘʥʘ ʠʟ ʨʫʜʳ ʧʝʩʯʘʥʦʛʦ ʩʣʦʷ ʠ ʠʟ 
ʨʫʜʥʦʡ ʛʣʠʥʳ.  ɸʥʘʣʦʛʠʯʥʳʝ ʨʝʟʫʣʴ-
ʪʘʪʳ ʧʦʣʫʯʝʥʳ ʧʦ ʤʦʜʝʣʠ 2.  
ɼʘʣʝʝ ʠʩʩʣʝʜʦʚʘʣʠ ʚʣʠʷʥʠʝ 

ʧʦʚʳʰʝʥʠʷ ʠʩʭʦʜʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 
ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ ʥʘ ʧʨʦʪʝʢʘʶʱʠʝ 
ʧʨʦʮʝʩʩʳ. ɼʣʷ ʵʪʦʛʦ ʠʩʭʦʜʥʫʶ ʢʦʥ-
ʮʝʥʪʨʘʮʠʶ ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ ʫʚʝʣʠʯʠ-
ʣʠ ʜʦ 30 ʛ/ʣ, ʘ ʩʢʦʨʦʩʪʴ ʬʠʣʴʪʨʘʮʠʠ 
ʨʘʩʪʚʦʨʘ ʦʩʪʘʚʠʣʠ ʙʝʟ ʠʟʤʝʥʝʥʠʷ 20 
ʩʤ/ʩʫʪ (Q = 3000 ʩʤ3/ʩʫʪ).  
ɺʳʭʦʜʥʳʝ ʢʨʠʚʳʝ ʚʳʱʝʣʘʯʠʚʘ-

ʥʠʷ ʫʨʘʥʘ ʨʘʩʪʚʦʨʦʤ 30 ʛ/ʣ H2SO4 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ.4.  
ʂʘʢ ʚʠʜʥʦ  ʠʟ ʨʠʩ.4, ʧʦʚʳʰʝʥʠʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ ʩ 10 ʜʦ 
30 ʛ/ʣ ʧʨʠʚʝʣʦ ʢ ʫʚʝʣʠʯʝʥʠʶ ʢʦʥʮʝʥ-

(11) 

(11) 

ʋʙʚʤʡʯʙ 1 
ʇʪʦʧʛʦʴʞ ʨʙʩʙʥʞʫʩʴ ʥʧʝʞʤʡ 

ˊ 
ʨ/ʨ 

ʆʙʡʥʞʦʧʛʙʦʡʞ ɾʝʡʦʡʯʙ ʡʠʥʞʩʞʦʡʢ ʅʧʝʞʤʵ 1 ʅʧʝʞʤʵ 2 

1. ʄʦʱʥʦʩʪʴ ʨʫʜʥʦʡ ʛʣʠʥʳ ʥʘ ʧʣʦʱʘʜʴ ʩʤ Ŀ ʩʤ2 1,6 Ŀ 2805 3,2 Ŀ 2805 
2. ʆʙʲʸʤ ʨʫʜʥʦʡ ʛʣʠʥʳ ʩʤ3 4488 8976 
3. ʄʘʩʩʘ ʨʫʜʥʦʡ ʛʣʠʥʳ, ɟ = 2,68 ʛ/ʩʤ3 (ʊʈɻ) ʢʛ 12,02 24,04 
4. ʉʦʜʝʨʞʘʥʠʝ ʫʨʘʥʘ ʚ ʨʫʜʥʦʡ ʛʣʠʥʝ % 0,169 0,168 
5. ʄʘʩʩʘ ʫʨʘʥʘ ʚ ʨʫʜʥʦʡ ʛʣʠʥʝ ʛ 20,31 40,64 
6. ʄʦʱʥʦʩʪʴ ʨʫʜʥʦʛʦ ʧʝʩʯʘʥʦʛʦ ʩʣʦʷ ʥʘ ʧʣʦʱʘʜʴ ʩʤ Ŀ ʩʤ2 3,5 Ŀ 2805 3,5 Ŀ 2805 
7. ʆʙʲʸʤ ʨʫʜʥʦʛʦ ʧʝʩʯʘʥʦʛʦ ʩʣʦʷ ʩʤ3 9818 9818 
8. ʄʘʩʩʘ ʨʫʜʥʦʛʦ ʧʝʩʯʘʥʦʛʦ ʩʣʦʷ, ɟ = 2,60 ʛ/ʩʤ3 (ʊʇʉ) ʢʛ 25,5 25,5 
9. ʉʦʜʝʨʞʘʥʠʝ ʫʨʘʥʘ ʚ ʨʫʜʥʦʤ ʧʝʩʯʘʥʦʤ ʩʣʦʝ % 0,065 0,065 
10. ʄʘʩʩʘ ʫʨʘʥʘ ʚ ʨʫʜʥʦʤ ʧʝʩʯʘʥʦʤ ʩʣʦʝ ʛ 16,58 16,58 
11. ʄʦʱʥʦʩʪʴ ʙʝʟʨʫʜʥʦʡ ʛʣʠʥʳ ʥʘ ʧʣʦʱʘʜʴ ʩʤ Ŀ ʩʤ2 4,9 Ŀ 2805 3,3 Ŀ 2805 
12. ʆʙʲʸʤ ʙʝʟʨʫʜʥʦʡ ʛʣʠʥʳ ʩʤ3 13745 9256 
13. ʄʘʩʩʘ ʙʝʟʨʫʜʥʦʡ ʛʣʠʥʳ, ɟ = 2,68 ʛ/ʩʤ3 ʢʛ 36,8 24,8 
14. ʉʦʜʝʨʞʘʥʠʝ ʫʨʘʥʘ ʚ ʙʝʟʨʫʜʥʦʡ ʛʣʠʥʝ % 0,0 0,0 
15. ʄʘʩʩʘ ʫʨʘʥʘ ʚ  ʙʝʟʨʫʜʥʦʡ ʛʣʠʥʝ ʛ 0,0 0,0 
16. ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʫʨʘʥʘ ʚ ʤʦʜʝʣʠ ʛ 82,81 103,14 
17. ʆʙʱʘʷ ʤʘʩʩʘ ʪʚʸʨʜʦʛʦ ʚ ʤʦʜʝʣʠ ʢʛ 74,32 74,34 

ʉʡʪ. 2. ɻʴʮʧʝʦʴʞ ʣʩʡʛʴʞ ʛʧʝʦʧʜʧ ʛʴʲʞʤʙʰʡʛʙʦʡʸ ʬʩʙʦʙ 

ʋʙʚʤʡʯʙ 2 
ɽʡʦʙʥʡʣʙ ʡʠʥʞʦʞʦʡʸ ʪʧʝʞʩʟʙʦʡʸ ʬʩʙʦʙ ʛ ʫʛʹʩʝʴʮ ʭʙʠʙʮ 
ʥʧʝʞʤʡ  (ʛʴʲʞʤʙʰʡʛʙʦʡʞ ʩʙʪʫʛʧʩʧʥ 10 ʛ/ʣ H2SO4) 

ɻʩʞʥʸ, 
ʩʫʪ 

ʊʧʝʞʩʟʙʦʡʞ ʬʩʙʦʙ, % 
ʩʬʝʴ ʨʞʪʰʙʦʧʜʧ ʪʤʧʸ ʩʬʝʦʙʸ ʜʤʡʦʙ ʚʞʠʩʬʝʦʙʸ ʜʤʡʦʙ 

0 0,065 0,169 0,0 
85 0,026 0,152 (10%) 0,0020 
125 0,026 0,142 (16%) 0,0035 
160 0,025 0,118 (30%) 0,0050 
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ɻɽʆʊɽʍʅʆʃʆɻʀʗ 

ʪʨʘʮʠʠ ʫʨʘʥʘ ʚ ʨʘʩʪʚʦʨʝ ʚʳʱʝʣʘʯʠʚʘʥʠʷ, ʠ ʫʚʝʣʠʯʝʥʠʶ ʠʟʚʣʝʯʝ-
ʥʠʷ ʜʦ ʩ 59 ʜʦ 63%. ʇʨʠ ʵʪʦʤ  ʨʦʣʴ ʜʠʬʬʫʟʠʦʥʥʦʛʦ ʚʳʱʝʣʘʯʠʚʘ-
ʥʠʷ ʚʦʟʨʘʩʪʘʝʪ, ʦ ʯʸʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ 
ʫʨʘʥʘ ʩ 5-6 ʜʦ 12-13 ʤʛ/ʣ  ʚ ʨʘʩʪʚʦʨʝ ʧʦʩʣʝ 100-105 ʩʫʪ ʚʳʱʝʣʘʯʠ-
ʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʩʥʠʞʝʥʠʝ ʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʚ ʨʫʜʥʦʡ ʛʣʠʥʝ (ʪʘʙʣ. 3).  

ʇʦ ʜʣʠʥʝ ʤʦʜʝʣʠ ʩʦʜʝʨʞʘʥʠʝ ʫʨʘʥʘ ʚ ʨʫʜʥʦʡ ʛʣʠʥʝ ʫʤʝʥʴʰʠ-
ʣʦʩʴ ʩ ʠʩʭʦʜʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ  0,169 ʜʦ 0,110% ʥʘ ʚʭʦʜʝ ʚʳʱʝʣʘʯʠ-
ʚʘʶʱʝʛʦ ʨʘʩʪʚʦʨʘ, ʜʦ 0112% ʚ ʩʝʨʝʜʠʥʝ ʤʦʜʝʣʠ ʠ ʜʦ 0,113% ʥʘ 
ʚʳʭʦʜʝ ʨʘʩʪʚʦʨʘ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʚ ʦʙʣʘʩʪʠ ʥʠʟʢʠʭ ʢʦʥ-
ʮʝʥʪʨʘʮʠʡ ʫʨʘʥʘ ʚ ʬʠʣʴʪʨʫʶʱʝʤ ʧʦʪʦʢʝ (ʥʘ ʫʯʘʩʪʢʝ ʚʭʦʜʘ ʨʘʩʪʚʦʨʘ) 
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ʉʡʪ. 4. ʀʙʛʡʪʡʥʧʪʫʵ ʣʧʦʯʞʦʫʩʙʯʡʡ ʬʩʙʦʙ ʛ ʛʴʮʧʝʦʴʮ ʩʙʪʫʛʧʩʙʮ ʡ ʡʠʛʤʞʰʞʦʡʸ ʬʩʙʦʙ ʨʩʡ ʛʴʲʞʤʙʰʡʛʙʦʡʡ ʩʙʪʫʛʧʩʧʥ 30 ʛ/ʣ H2SO4 ʧʫ ʨʩʧʝʧʤʟʡ-
ʫʞʤʵʦʧʪʫʡ ʨʩʧʯʞʪʪʙ: 1, 2 ï ʢʦʥʮʝʥʪʨʘʮʠʷ ʫʨʘʥʘ ʚ ʨʘʩʪʚʦʨʝ ʚ 1 ʠ 2 ʤʦʜʝʣʷʭ; 3, 4 ï ʠʟʚʣʝʯʝʥʠʝ ʫʨʘʥʘ ʦʪ ʦʙʱʝʛʦ ʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 1 ʠ 2 
ʤʦʜʝʣʠ 

ʩʫʪ 

%
 

ʤ
ʛ
/
ʣ

 

ʉʡʪ. 3. ʀʙʛʡʪʡʥʧʪʫʵ ʣʧʦʯʞʦʫʩʙʯʡʡ ʬʩʙʦʙ ʛ ʛʴʮʧʝʦʴʮ ʩʙʪʫʛʧʩʙʮ ʡ ʡʠʛʤʞʰʞʦʡʸ ʬʩʙʦʙ ʨʩʡ ʛʴʲʞʤʙʰʡʛʙʦʡʡ ʩʙʪʫʛʧʩʧʥ 10 ʛ/ʣ H2SO4 ʧʫ ʨʩʧʝʧʤʟʡ-
ʫʞʤʵʦʧʪʫʡ ʨʩʧʯʞʪʪʙ: 1, 2 ï ʢʦʥʮʝʥʪʨʘʮʠʷ ʫʨʘʥʘ ʚ ʨʘʩʪʚʦʨʝ ʚ 1 ʠ 2 ʤʦʜʝʣʷʭ; 3, 4 ï ʠʟʚʣʝʯʝʥʠʝ ʫʨʘʥʘ ʦʪ ʦʙʱʝʛʦ ʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 1 ʠ 2 
ʤʦʜʝʣʠ 

%
 

ʤ
ʛ
/
ʣ

 

ʩʫʪ 
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GEOTEXNOLOGIYA 

ʧʨʦʠʩʭʦʜʠʪ ʧʨʦʮʝʩʩ ʜʠʬʬʫʟʠʦʥʥʦʛʦ ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʠʟ ʨʫʜʥʦʡ 
ʛʣʠʥʳ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ ʟʘ ʩʯʸʪ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʛʨʘʜʠʝʥʪʘ ʢʦʥʮʝʥ-
ʪʨʘʮʠʡ ʫʨʘʥʘ.  
ɼʣʷ ʩʣʦʷ ʙʝʟʨʫʜʥʦʡ ʛʣʠʥʳ ʧʘʨʘʣʣʝʣʴʥʦ ʧʨʦʪʝʢʘʝʪ ʧʨʦʮʝʩʩ 

ʜʠʬʬʫʟʠʦʥʥʦʛʦ ʧʦʛʣʦʱʝʥʠʷ ʨʘʩʪʚʦʨʸʥʥʦʛʦ ʫʨʘʥʘ.  
ʉʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʫʨʘʥʘ ʚ ʙʝʟʨʫʜʥʦʡ ʛʣʠʥʝ ʫʚʝʣʠʯʠʣʦʩʴ  ʩ 

0 ʜʦ 0,0058%. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʫʨʘʥʘ ʧʦ ʜʣʠʥʝ ʤʦʜʝʣʠ ʪʘʢʞʝ ʚʦʟʨʘʩ-

ʪʘʝʪ ʩ 0,0040 ʜʦ 0,0076%. ɹʘʣʘʥʩʦʚʳʝ ʨʘʩʯʸʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 
ʜʣʷ ʤʦʜʝʣʠ 1 ʧʦʪʝʨʠ ʨʘʩʪʚʦʨʸʥʥʦʛʦ ʫʨʘʥʘ ʥʘ ʙʝʟʨʫʜʥʦʡ ʛʣʠʥʝ 
ʥʝʩʢʦʣʴʢʦ ʫʚʝʣʠʯʠʣʠʩʴ ʠ ʩʦʩʪʘʚʠʣʠ  12,3% ʦʪ ʚʳʱʝʣʦʯʝʥʥʦʛʦ ʫʨʘ-
ʥʘ ʠʟ ʨʫʜʳ ʧʝʩʯʘʥʦʛʦ ʩʣʦʷ ʠ ʠʟ ʨʫʜʥʦʡ ʛʣʠʥʳ. 
ʋʚʝʣʠʯʝʥʠʝ ʠʩʭʦʜʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ ʚ ʚʳʱʝʣʘ-

ʯʠʚʘʶʱʝʤ ʨʘʩʪʚʦʨʝ ʧʨʠʚʝʣʦ ʢ ʧʦʚʳʰʝʥʠʶ ʠʟʚʣʝʯʝʥʠʷ ʫʨʘʥʘ ʠʟ 
ʨʫʜʳ ʧʝʩʯʘʥʦʛʦ ʩʣʦʷ ʠ ʠʟ ʨʫʜʥʦʡ ʛʣʠʥʳ, ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʫʚʝʣʠʯʝ-
ʥʠʝʤ ʧʦʪʝʨʴ ʫʨʘʥʘ ʟʘ ʩʯʸʪ ʧʦʛʣʦʱʝʥʠʷ ʙʝʟʨʫʜʥʦʡ ʛʣʠʥʦʡ.   
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ ʇɺ 

ʫʨʘʥʘ  ʥʘ ʤʦʜʝʣʷʭ, ʩʦʩʪʘʚʣʝʥʥʳʭ ʠʟ ʨʫʜʥʦʛʦ ʧʝʩʢʘ, ʙʝʟʨʫʜʥʦʡ ʠ 
ʨʫʜʥʦʡ ʛʣʠʥʳ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ: 
ï ʧʘʨʘʣʣʝʣʴʥʦ ʧʨʦʪʝʢʘʶʪ ʪʨʠ ʧʨʦʮʝʩʩʘ: ʬʠʣʴʪʨʘʮʠʦʥʥʦʝ ʚʳ-

ʱʝʣʘʯʠʚʘʥʠʝ ʠʟ ʨʫʜʳ ʧʝʩʯʘʥʦʛʦ ʩʣʦʷ, ʜʠʬʬʫʟʠʦʥʥʦʝ ʚʳʱʝʣʘʯʠʚʘ-
ʥʠʝ ʠʟ ʨʫʜʥʦʡ ʛʣʠʥʳ ʠ ʜʠʬʬʫʟʠʦʥʥʦʝ ʧʦʛʣʦʱʝʥʠʝ ʙʝʟʨʫʜʥʦʡ ʛʣʠ-
ʥʦʡ; 
ï ʫʚʝʣʠʯʝʥʠʝ ʠʩʭʦʜʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ ʚ ʨʘʩʪʚʦ-

ʨʝ ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʧʨʠʚʝʣʦ ʢ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤʫ ʧʦʚʳʰʝʥʠʶ ʧʦʪʝʨʴ 
ʫʨʘʥʘ ʟʘ ʩʯʸʪ ʜʠʬʬʫʟʠʦʥʥʦʛʦ ʧʦʛʣʦʱʝʥʠʷ ʝʛʦ ʙʝʟʨʫʜʥʦʡ ʛʣʠʥʦʡ.  

ʋʙʚʤʡʯʙ 3 
ɽʡʦʙʥʡʣʙ ʡʠʥʞʦʞʦʡʸ ʪʩʞʝʦʞʜʧ ʪʧʝʞʩʟʙʦʡʸ ʬʩʙʦʙ ʛ ʫʛʹʩʝʴʮ ʭʙʠʙʮ 

ʥʧʝʞʤʡ  (ʛʴʲʞʤʙʰʡʛʙʦʡʞ ʩʙʪʫʛʧʩʧʥ 30 ʛ/ʣ H2SO4) 

ɻʩʞʥʸ, 
ʩʫʪ 

ʊʧʝʞʩʟʙʦʡʞ ʬʩʙʦʙ, % 

ʩʬʝʴ ʨʞʪʰʙʦʧʜʧ ʪʤʧʸ ʩʬʝʦʙʸ ʜʤʡʦʙ ʚʞʠʩʬʝʦʙʸ ʜʤʡʦʙ 

0 0,065 0,169 0,0 

85 0,026 0,148 (12%) 0,0030 

125 0,026 0,139 (18%) 0,0034 

160 0,025 0,112 (34%) 0,0058 

ɹʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʧʠʩʦʢ: 
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URANIUM BEHAVIOUR IN THE SYSTEM: ORE CLAY ï NON-ORE CLAY ï ORE SAND 
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This paper presents the results of laboratory investigations on the behaviour of uranium during in-situ leaching from sedimentary deposits. The dynamics of 

parallel processes: filtration leaching of uranium from ore sand layer, diffusion leaching of uranium from ore clays, and diffusion absorption of uranium by non-ore 
clays as well as the influence of sulphuric acid concentration and contact time on solid phase uranium content and uranium concentration in liquid phase were 
examined on a number of clay material types. It was found that an increase in the initial concentration of sulfuric acid in the leaching solution led to a slight increase 
in uranium losses due to its diffusive absorption by the clay without ore. 

Keywords: clay, sand, uranium, in-situ leaching, filtration, solution. 
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ɻɽʆʊɽʍʅʆʃʆɻʀʗ 

Maqolada Kochbuloq oltin koni qalin boólmagan ruda tanalarini qazib olishda kamera-ustunli qazib olish tizimini qoóllash tajribasi 
haqida maôlumotlar berilgan, shuningdek konning qisqacha kon-geologik tavsifi, turli kon-geologik tavsifli ruda tanalarini qazib olshida 
qoóllaniladigan qazish tizimlari haqida maôlumotlar keltirilgan. Kamera-ustunli qazib olish tiziminining qoóllanish sharoitlari, qazish tiz-
iminining mohiyati, ruda tanasini qazib olish tartibi, qazib tizimining asosiy oólchamlari, uning afzallik va asosiy kamchiliklari bayon etil-
gan. Kochbuloq shaxtasida ruda tannarxini oshirmasdan ajratib olish koórsatkichlarini oshirish uchun oótkazilgan izlanishlar natijalari 
keltirilgan. 

Tayanch iboralar: ruda koni, kamera-ustunli qazish tizimi, ruda tanasi, qalinlik, yotish burchagi, rudaning yoóqotilishi, atrof 

togójinslari, rudani qulatish, tayyorlash, qazish ishlari, qazib olish tizimi oólchamlari, shamollatish, rudaning sifatsizlanishi. 

 
ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʜʘʥʳ ʩʚʝʜʝʥʠʷ ʦʙ ʦʧʳʪʝ ʚʥʝʜʨʝʥʠʷ ʢʘʤʝʨʥʦ-ʩʪʦʣʙʦʚʦʡ ʩʠʩʪʝʤʳ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠ ʦʪʨʘʙʦʪʢʝ ʤʘʣʦ-

ʤʦʱʥʳʭ ʨʫʜʥʳʭ ʪʝʣ ʩ ʥʝʨʘʚʥʦʤʝʨʥʳʤ ʦʨʫʜʝʥʝʥʠʝʤ ʂʦʯʙʫʣʘʢʩʢʦʛʦ ʟʦʣʦʪʦʨʫʜʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʘ ʪʘʢʞʝ ʧʨʠʚʝʜʝʥʳ 
ʢʨʘʪʢʠʝ ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʜʘʥʳ ʩʚʝʜʝʥʠʷ ʦ ʧʨʠʤʝʥʷʝʤʳʭ ʩʠʩʪʝʤʘʭ ʨʘʟʨʘʙʦʪʢʠ ʜʣʷ ʦʪʨʘʙʦʪʢʠ 
ʨʫʜʥʳʭ ʪʝʣ ʩ ʨʘʟʥʳʤʠ ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ʀʟʣʦʞʝʥʳ ʫʩʣʦʚʠʷ ʧʨʠʤʝʥʝʥʠʷ ʢʘʤʝʨʥʦ-ʩʪʦʣʙʦʚʦʡ ʩʠʩʪʝ-
ʤʳ ʨʘʟʨʘʙʦʪʢʠ, ʧʨʠʚʝʜʝʥʳ ʩʫʱʥʦʩʪʴ ʩʠʩʪʝʤʳ, ʧʦʨʷʜʦʢ ʦʪʨʘʙʦʪʢʠ ʨʫʜʥʳʭ ʪʝʣ, ʦʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʩʠʩʪʝʤʳ ʨʘʟʨʘʙʦʪ-
ʢʠ, ʝʛʦ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʩʫʱʝʩʪʚʝʥʥʳʝ ʥʝʜʦʩʪʘʪʢʠ. ʇʨʠʚʝʜʝʥʳ ʠʪʦʛʠ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʚ h ʘʭʪʝ ʂʦʯʙʫʣʘʢ ʜʣʷ 
ʧʦʚʳʰʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʠʟʚʣʝʯʝʥʠʷ ʠʟ ʥʝʜʨ ʙʝʟ ʫʚʝʣʠʯʝʥʠʷ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʨʫʜʳ.  
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʫʜʥʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ, ʢʘʤʝʨʥʦ-ʩʪʦʣʙʦʚʘʷ ʩʠʩʪʝʤʘ ʨʘʟʨʘʙʦʪʢʠ, ʨʫʜʥʦʝ ʪʝʣʦ, ʤʦʱʥʦʩʪʴ, ʫʛʦʣ ʧʘ-

ʜʝʥʠʷ, ʧʦʪʝʨʠ ʨʫʜʳ, ʚʤʝʱʘʶʱʠʝ ʧʦʨʦʜʳ, ʦʪʙʦʡʢʘ ʨʫʜʳ, ʧʦʜʛʦʪʦʚʢʘ, ʦʯʠʩʪʥʘʷ ʚʳʝʤʢʘ, ʧʘʨʘʤʝʪʨʳ ʩʠʩʪʝʤʳ ʨʘʟʨʘʙʦʪʢʠ, 
ʚʝʥʪʠʣʷʮʠʷ, ʨʘʟʫʙʦʞʠʚʘʥʠʝ ʨʫʜʳ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʦʯʝʪʘʥʠʡ ʫʩʣʦʚʠʡ ʚʝʜʝʥʠʷ ʛʦʨʥʳʭ ʨʘʙʦʪ 
ʥʘ ʨʫʜʥʠʢʘʭ ɸʥʛʨʝʥʩʢʦʛʦ ʨʫʜʦʫʧʨʘʚʣʝʥʠʷ ɸʆ «ɸɻʄʂ» ʥʘʢʦʧʣʝʥʥʳʡ 
ʧʨʘʢʪʠʯʝʩʢʠʡ ʦʧʳʪ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʝʥ, ʘ ʝʛʦ ʧʨʠʤʝʨʳ ʵʬʬʝʢʪʠʚ-
ʥʦ ʚʦʩʧʨʦʠʟʚʝʜʝʥʳ. 
ʂʦʯʙʫʣʘʢʩʢʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʨʫʜʥʦʛʦ ʟʦʣʦʪʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʚʳʩʦʢʠʤ ʝʛʦ ʩʦʜʝʨʞʘʥʠʝʤ ʚ ʙʘʣʘʥʩʦʚʳʭ ʟʘʧʘʩʘʭ, ʯʪʦ ʧʨʝʜʦʧʨʝʜʝ-
ʣʷʝʪ ʩʪʨʝʤʣʝʥʠʝ ʢ ʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʙʦʛʘʪʩʪʚʘ 
ʥʝʜʨ, ʩʥʠʟʠʪʴ ʧʦʪʝʨʠ ʮʝʥʥʦʛʦ ʠʩʢʦʧʘʝʤʦʛʦ, ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʜʦ-
ʙʳʚʘʝʤʦʛʦ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ. ʕʪʦ ʦʧʨʝʜʝʣʷʝʪ ʦʨʠʝʥʪʘʮʠʶ ʨʫʜ-
ʥʠʢʦʚ ʥʘ ʧʨʠʤʝʥʝʥʠʝ ʢʘʤʝʨʥʦ-ʩʪʦʣʙʦʚʦʡ ʩʠʩʪʝʤʳ ʨʘʟʨʘʙʦʪʢʠ ʢʘʢ 
ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ ʧʨʦʩʪʳʭ. 
ʂʘʤʝʨʥʦ-ʩʪʦʣʙʦʚʫʶ ʩʠʩʪʝʤʫ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʜʣʷ ʦʪʨʘʙʦʪʢʠ 

ʨʫʜʥʳʭ ʪʝʣ ʤʦʱʥʦʩʪʴʶ ʜʦ 18 ʤ ʩ ʫʛʣʦʤ ʧʘʜʝʥʠʷ ʜʦ 35Ü. ʂʘʤʝʨʥʦ-
ʩʪʦʣʙʦʚʫʶ ʩʠʩʪʝʤʫ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʦʪʨʘʙʦʪʢʠ ʙʝʜʥʳʭ 
ʨʫʜ. ʈʘʟʨʝʰʘʝʪʩʷ ʧʨʠʤʝʥʷʪʴ ʵʪʫ ʩʠʩʪʝʤʫ ʜʣʷ ʦʪʨʘʙʦʪʢʠ ʙʦʛʘʪʳʭ 
ʨʫʜ ʧʨʠ ʫʩʣʦʚʠʠ ʦʩʪʘʚʣʝʥʠʷ ʤʝʞʜʫ ʢʘʤʝʨʘʤʠ ʣʝʥʪʦʯʥʳʭ ʮʝʣʠʢʦʚ ʩ 
ʫʯʝʪʦʤ ʧʦʩʣʝʜʫʶʱʝʡ ʠʭ ʚʳʝʤʢʠ [1]. 
ʆʩʥʦʚʥʦʝ ʜʦʩʪʦʠʥʩʪʚʦ ʢʘʤʝʨʥʦ-ʩʪʦʣʙʦʚʦʡ ʩʠʩʪʝʤʳ ʨʘʟʨʘʙʦʪ-

ʢʠ, ʧʨʦʩʪʦʪʘ, ʜʝʣʘʶʱʘʷ ʝʸ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʠ ʧʦʟʚʦʣʷʶʱʘʷ ʦʪʨʘʙʘ-
ʪʳʚʘʪʴ ʨʫʜʥʳʝ ʟʘʣʝʞʠ ʚ ʨʘʟʣʠʯʥʳʭ ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. 
ɺʩʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʚʘʨʠʘʥʪʳ ʚ ʦʩʥʦʚʥʦʤ ʩʚʦʜʷʪʩʷ ʢ ʦʩʪʘʚʣʝʥʠʶ 
ʚ ʚʳʨʘʙʦʪʘʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʨʫʜʥʳʭ ʮʝʣʠʢʦʚ ʠʣʠ ʚʦʟʚʝʜʝʥʠʶ 
ʠʩʢʫʩʪʚʝʥʥʳʭ ʤʘʩʩʠʚʦʚ, ʷʚʣʷʶʱʠʭʩʷ ʦʧʦʨʘʤʠ ʥʘʣʝʛʘʶʱʝʡ ʪʦʣʱʠ 
[2-4]. 

ʆʜʥʠʤ ʠʟ ʩʫʱʝʩʪʚʝʥʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ ʢʘʤʝʨʥʦ-ʩʪʦʣʙʦʚʦʡ ʩʠʩʪʝ-
ʤʳ ʨʘʟʨʘʙʦʪʢʠ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʧʨʦʭʦʜʯʠʢʠ ʜʦʣʞʥʳ ʚʝʩʪʠ ʨʘʙʦʪʳ 
ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʦʯʠʩʪʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʛʜʝ ʩʫʱʝʩʪʚʫʝʪ ʜʦʩʪʘ-
ʪʦʯʥʦ ʚʳʩʦʢʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʠʭ ʪʨʘʚʤʠʨʦʚʘʥʠʷ ʦʪʩʣʦʠʚʰʠʤʠʩʷ 
ʧʦʨʦʜʘʤʠ ʢʨʦʚʣʠ. ɺ ʧʨʠʥʮʠʧʝ, ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʙʦʣʝʝ ʪʦʯʥʦʛʦ ʦʧʨʝ-
ʜʝʣʝʥʠʷ ʧʨʦʯʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ ʠ ʨʫʜ, ʦʪ 
ʢʦʪʦʨʳʭ ʟʘʚʠʩʠʪ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʩʯʝʪʦʚ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 
ʩʠʩʪʝʤʳ ʨʘʟʨʘʙʦʪʢʠ: ʧʣʦʱʘʜʠ ʩʝʯʝʥʠʷ ʨʫʜʥʳʭ ʮʝʣʠʢʦʚ ʠ ʚʝʣʠʯʠʥʘ 
ʧʨʦʣʝʪʘ ʦʯʠʩʪʥʳʭ ʢʘʤʝʨ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʙʝʟʦʧʘʩʥʦʩʪʴ ʛʦʨʥʳʭ ʨʘʙʦʪ 
ʟʘ ʩʯʸʪ ʫʚʝʣʠʯʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ [2]. 
ʆʜʥʠʤʠ ʠʟ ʛʣʘʚʥʳʭ ʥʝʛʘʪʠʚʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʘʤʝʨʥʦ-

ʩʪʦʣʙʦʚʦʡ ʩʠʩʪʝʤʳ ʨʘʟʨʘʙʦʪʢʠ ʷʚʣʷʶʪʩʷ ʚʳʩʦʢʠʝ ʧʦʪʝʨʠ ʨʫʜʳ ʚ 
ʦʩʪʘʚʣʷʝʤʳʭ ʮʝʣʠʢʘʭ, ʧʨʠ ʵʪʦʤ, ʩ ʨʦʩʪʦʤ ʛʣʫʙʠʥʳ ʚʝʜʝʥʠʷ ʛʦʨʥʳʭ 
ʨʘʙʦʪ ʨʘʟʤʝʨʳ ʮʝʣʠʢʦʚ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʠ ʧʦʪʝʨʠ ʨʫʜʳ ʩʦʦʪʚʝʪ-
ʩʪʚʝʥʥʦ ʚʦʟʨʘʩʪʘʶʪ, ʜʦʩʪʠʛʘʷ 40-60%. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʰʠʨʦʢʦ 
ʧʨʠʤʝʥʷʝʤʳʝ ʥʘ ʤʘʣʳʭ ʠ ʩʨʝʜʥʠʭ ʛʣʫʙʠʥʘʭ ʚʘʨʠʘʥʪʳ ʢʘʤʝʨʥʦ-
ʩʪʦʣʙʦʚʦʡ ʩʠʩʪʝʤʳ ʨʘʟʨʘʙʦʪʢʠ ʩ ʧʦʛʨʫʞʝʥʠʝʤ ʛʦʨʥʳʭ ʨʘʙʦʪ ʥʘ 
ʙʦʣʴʰʠʝ ʛʣʫʙʠʥʳ ʩʪʘʥʦʚʷʪʩʷ ʪʝʭʥʠʯʝʩʢʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʥʝʵʬʬʝʢ-
ʪʠʚʥʳʤʠ [5]. 
ʊʝʭʥʦʣʦʛʠʠ ʦʪʨʘʙʦʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʢʘʤʝʨʥʦ-ʩʪʦʣʙʦʚʦʡ 

ʩʠʩʪʝʤʦʡ ʧʦʩʪʦʷʥʥʦ ʨʘʟʚʠʚʘʶʪʩʷ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʨʘʟʨʘʙʦʪʘ-
ʥʳ ʠ ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʩʧʦʩʦʙʳ ʩʥʠʞʝʥʠʷ ʧʦʪʝʨʴ 
ʧʨʠ ʜʦʙʳʯʝ, ʦʩʥʦʚʥʳʝ ʠʟ ʥʠʭ ʩʚʦʜʷʪʩʷ ʢ ʚʳʝʤʢʝ ʤʝʞʜʫʢʘʤʝʨʥʳʭ 
ʮʝʣʠʢʦʚ ʠʟ ʚʳʨʘʙʦʪʘʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʆʜʥʘʢʦ ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ 

ʇʈʔʋ ɻʆɾɽʉɾʆʁʘ ʃɹʅɾʉʆʇ-ʊʋʇʄɺʇɻʔʎ ʊʁʊʋɾʅ 
ʉɹʀʉɹɺʇʋʃʁ ʈʉʁ ʇʋʉɹɺʇʋʃɾ ʅɹʄʇʅʇʒʆʔʎ ʉʌɽʆʔʎ ʋɾʄ 
ʃʇʐɺʌʄɹʃʊʃʇɼʇ ʅɾʊʋʇʉʇɿɽɾʆʁʘ  
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GEOTEXNOLOGIYA 

ʜʘʥʥʳʭ ʩʧʦʩʦʙʦʚ ʷʚʣʷʶʪʩʷ ʥʝʧʨʠʛʦʜʥʳʤʠ ʧʨʠ ʦʪʨʘʙʦʪʢʝ ʧʦʣʝʟʥʳʭ 
ʠʩʢʦʧʘʝʤʳʭ, ʧʦʩʢʦʣʴʢʫ ʷʚʣʷʶʪʩʷ ʚʝʩʴʤʘ ʜʦʨʦʛʦʩʪʦʷʱʠʤʠ. ɺ ʵʪʦʡ 
ʩʚʷʟʠ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʤ ʩʪʘʥʦʚʠʪʩʷ ʚʦʧʨʦʩ ʩʥʠʞʝʥʠʷ ʵʢʩʧʣʫʘ-
ʪʘʮʠʦʥʥʳʭ ʧʦʪʝʨʴ ʧʦʣʝʟʥʦʛʦ ʠʩʢʦʧʘʝʤʦʛʦ ʙʝʟ ʫʚʝʣʠʯʝʥʠʷ ʟʘʪʨʘʪ ʥʘ 
ʜʦʙʳʯʫ [6]. 
ʉ ʮʝʣʴʶ ʨʘʟʨʘʙʦʪʢʠ ʤʝʨʦʧʨʠʷʪʠʡ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʧʦʚʳ-

ʩʠʪʴ ʧʦʢʘʟʘʪʝʣʠ ʠʟʚʣʝʯʝʥʠʷ ʠʟ ʥʝʜʨ ʙʝʟ ʫʚʝʣʠʯʝʥʠʷ ʩʝʙʝʩʪʦʠʤʦʩʪʠ 
ʚ 2019-2022 ʛʛ. ʥʘ ʰʘʭʪʝ «ʂʦʯʙʫʣʘʢ» ɸʆ «ɸʣʤʘʣʳʢʩʢʠʡ ʛʦʨʥʦ-
ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʡ ʢʦʤʙʠʥʘʪ» ʧʨʦʚʝʜʸʥ ʨʷʜ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚ ʟʘʜʘʯʠ 
ʢʦʪʦʨʳʭ ʚʭʦʜʠʣʦ ʫʩʪʘʥʦʚʣʝʥʠʝ ʤʝʩʪ ʠ ʠʩʪʦʯʥʠʢʦʚ ʧʦʪʝʨʴ ʠ ʨʘʟʫʙʦ-
ʞʠʚʘʥʠʷ ʨʫʜʳ ʧʨʠ ʢʘʤʝʨʥʦ-ʩʪʦʣʙʦʚʦʡ ʩʠʩʪʝʤʝ ʨʘʟʨʘʙʦʪʢʠ. 
ʐʘʭʪʘ «ʂʦʯʙʫʣʘʢ» ʚʝʜʸʪ ʦʪʨʘʙʦʪʢʫ ʂʦʯʙʫʣʘʢʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝ-

ʥʠʷ ʧʦʜʟʝʤʥʳʤ ʩʧʦʩʦʙʦʤ, ʫʯʘʩʪʢʘʤʠ: ʎʝʥʪʨʘʣʴʥʳʡ, ʋʟʫʥ ʠ ʉʝʤʛʫ-
ʨʘʥ. ɿʦʣʦʪʦ-ʩʝʨʝʙʨʷʥʦʝ ʨʫʜʥʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʂʦʯʙʫʣʘʢ ʣʦʢʘʣʠʟʫ-
ʝʪʩʷ ʚ ʢʚʘʨʮʝʚʳʭ ʞʠʣʘʭ ʠ ʚ ʦʢʚʘʨʮʦʚʘʥʥʳʭ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜʘʭ, 
ʦʙʨʘʟʫʶʱʠʭ ʩʣʦʞʥʦ ʧʦʩʪʨʦʝʥʥʳʝ ʞʠʣʴʥʳʝ ʠ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʝ 
ʟʦʥʳ ʚ ʪʝʢʪʦʥʠʯʝʩʢʠ ʥʘʨʫʰʝʥʥʳʭ ʠ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦ ʠʟʤʝʥʝʥʥʳʭ 
ʧʦʨʦʜʘʭ. ɻʨʫʧʧʘ ʧʘʨʘʣʣʝʣʴʥʳʭ ʩʙʣʠʞʝʥʥʳʭ ʠʣʠ ʢʫʣʠʩʦʦʙʨʘʟʥʦ 
ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʢʚʘʨʮʝʚʳʭ ʞʠʣ, ʧʨʦʞʠʣʢʦʚ ʠ ʣʠʥʟ, ʩʦʛʣʘʩʥʦ ʨʘʩʧʦ-
ʣʦʞʝʥʥʳʭ ʚ ʝʜʠʥʦʡ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʧʦʣʦʛʦʡ ʤʝʞʬʦʨʤʘʮʠ-
ʦʥʥʦʡ ʠʣʠ ʢʨʫʪʦʧʘʜʘʶʱʝʡ ʨʘʜʠʘʣʴʥʦʡ, ʨʘʜʠʘʣʴʥʦ-ʢʦʥʮʝʥʪʨʠ-
ʯʝʩʢʦʡ, ʠ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ ʦʪ 1,5 ʜʦ 2,5 ʢʤ. 
ɿʘ ʧʝʨʠʦʜ ʨʘʟʚʝʜʢʠ ʦʩʚʦʝʥʠʷ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʙʳʣʦ ʚʳʜʝʣʝʥʦ 

23 ʨʫʜʦʥʦʩʥʳʭ ʟʦʥʳ, ʧʨʠʫʨʦʯʝʥʥʳʝ ʢ 32 ʪʝʢʪʦʥʠʯʝʩʢʠʤ ʩʪʨʫʢʪʫʨʘʤ 
ʠ ʛʨʫʧʧʠʨʫʶʱʠʝ ʩʚʳʰʝ 200 ʢʚʘʨʮʝʚʳʭ, ʞʠʣ ʠ ʟʦʥ ʦʢʚʘʨʮʝʚʘʥʠʷ; 
115 ʠʟ ʥʠʭ ʦʭʚʘʯʝʥʳ ʨʘʟʣʠʯʥʳʤʠ ʩʪʘʜʠʷʤʠ ʨʘʟʚʝʜʢʠ ʠ ʩʪʝʧʝʥʴʶ 
ʦʪʨʘʙʦʪʢʠ, ʚ ʪ.ʯ.: 58 ï ʎʝʥʪʨʘʣʴʥʦʛʦ ʫʯʘʩʪʢʘ, 37 ï ʊʦʢʙʝʨʜʳ, 15 ï  
ɿʘʧʘʜʥʦʛʦ ʫʯʘʩʪʢʘ ʠ 5 ï ʫʯʘʩʪʢʘ ʐʘʨʘʢ [7]. 
ʈʫʜʥʦʝ ʪʝʣʦ ˉ 15 ʣʦʢʘʣʠʟʦʚʘʥʦ ʚ ʧʦʣʦʛʦʟʘʣʝʛʘʶʱʝʡ ʨʫʜʦʥʦʩ-

ʥʦʡ ʟʦʥʝ ʋʟʫʥ.  
ʈʫʜʥʦʝ ʪʝʣʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʢʚʘʨʮʝʚʳʤʠ ʞʠʣʘʤʠ ʠ ʟʦʥʦʡ ʧʨʦ-

ʞʠʣʢʦʚʦ-ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʦʛʦ ʦʢʚʘʨʮʝʚʘʥʠʷ ʩ ʩʫʣʴʬʠʜʥʦʡ ʤʠʥʝʨʘʣʠ-
ʟʘʮʠʝʡ.  
ʈʫʜʥʳʝ ʤʠʥʝʨʘʣʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʠʨʠʪʦʤ, ʭʘʣʴʢʦʧʠʨʠʪʦʤ, 

ʛʘʣʝʥʠʪʦʤ ʠ ʙʣʝʢʣʳʤʠ ʨʫʜʘʤʠ ʚ ʚʠʜʝ ʚʢʨʘʧʣʝʥʥʠʢʦʚ, ʛʥʸʟʜ ʠ ʧʨʦ-
ʞʠʣʢʦʚ ʠ ʩʦʩʪʘʚʣʷʶʪ, ʚ ʮʝʣʦʤ, ʦʪ 3 ʜʦ 5%.  
ʈʫʜʥʘʷ ʟʦʥʘ ʤʦʱʥʦʩʪʴʶ 3-8 ʤ ʟʘʣʝʛʘʝʪ ʥʘ ʢʦʥʪʘʢʪʝ ʜʚʫʭ ʣʠʪʦ-

ʣʦʛʠʯʝʩʢʠʭ ʨʘʟʥʦʩʪʝʡ ʚʫʣʢʘʥʠʪʦʚ. ɺ ʣʝʞʘʯʝʤ ʙʦʢʫ ʨʫʜʦʥʦʩʥʦʡ ʟʦʥʳ 
ʟʘʣʝʛʘʶʪ ʪʫʬʳ ʢʠʩʣʦʛʦ ʩʦʩʪʘʚʘ, ʘ ʚʠʩʷʯʠʡ ʙʦʢ ʧʨʝʜʩʪʘʚʣʝʥ ʣʘʚʦʙ-
ʨʝʢʯʠʷʤʠ ʘʥʜʝʟʠʪʦ-ʜʘʮʠʪʦʚʳʭ ʧʦʨʬʠʨʠʪʦʚ. ʈʫʜʥʦʝ ʪʝʣʦ ʥʝ ʠʤʝʝʪ 
ʯʸʪʢʠʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʛʨʘʥʠʮ ʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʫʪʸʤ ʦʧʨʦʙʦʚʘʥʠʷ 
ʚʩʝʡ ʟʦʥʳ.  
ʄʦʱʥʦʩʪʴ ʨʫʜʥʦʛʦ ʪʝʣʘ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 0,4 ʜʦ 3,40 ʤ, ʧʨʠ ʩʨʝʜ-

ʥʝʡ 1,43 ʤ. ʇʨʦʩʪʠʨʘʥʠʝ ʨʫʜʥʦʛʦ ʪʝʣʘ ʩʫʙʰʠʨʦʪʥʦʝ ʩ ʫʛʣʘʤʠ ʧʘʜʝ-
ʥʠʷ 10-20Ü ʚ ʩʝʚʝʨʥʳʭ ʨʫʤʙʘʭ. ɼʣʠʥʘ ʨʫʜʥʦʛʦ ʪʝʣʘ ʧʦ ʧʨʦʩʪʠʨʘ-
ʥʠʶ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 35 ʤ ʜʦ 170 ʤ. ɺʳʩʦʪʘ ʨʫʜʥʦʛʦ ʪʝʣʘ ʧʦ ʧʘʜʝʥʠʶ 
115 ʤ.  
ɺʤʝʱʘʶʱʠʝ ʧʦʨʦʜʳ ʠ ʨʫʜʳ ʥʘʨʫʰʝʥʳ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʳʤʠ 

ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʪʨʝʱʠʥʘʤʠ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ ʠʭ ʥʝʫʩʪʦʡʯʠ-
ʚʦʩʪʠ ʠ ʩʢʣʦʥʥʦʩʪʠ ʢ ʚʳʚʘʣʘʤ. ʂʦʵʬʬʠʮʠʝʥʪ ʢʨʝʧʦʩʪʠ ʧʦʨʦʜ ʠ ʨʫʜ 
ʩʦʩʪʘʚʣʷʝʪ 10-14. ʆʙʲʸʤʥʳʡ ʚʝʩ ʨʫʜʳ-2,63 ʪ/ʤ3. ʆʙʚʦʜʥʸʥʥʦʩʪʴ 
ʨʫʜ ʩʣʘʙʘʷ, ʚ ʚʠʜʝ ʨʝʜʢʦʛʦ ʢʘʧʝʞʘ ʧʦ ʦʪʜʝʣʴʥʳʤ ʫʯʘʩʪʢʘʤ. 
ʅʘ ʨʫʜʥʠʢʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʛʣʘ ʧʘʜʝʥʠʷ ʨʫʜʥʳʭ ʪʝʣ ʧʨʠʥʠ-

ʤʘʶʪʩʷ ʩʠʩʪʝʤʘ ʧʦʜʵʪʘʞʥʳʭ ʰʪʨʝʢʦʚ, ʩʠʩʪʝʤʳ ʩ ʤʘʛʘʟʠʥʠʨʦʚʘʥʠ-
ʝʤ ʨʫʜʳ, ʩʧʣʦʰʥʘʷ ʩ ʥʝ ʨʝʛʫʣʷʨʥʳʤ ʦʩʪʘʚʣʝʥʠʝʤ ʮʝʣʠʢʦʚ, ʘ ʪʘʢʞʝ 
ʢʘʤʝʨʥʦ-ʩʪʦʣʙʦʚʘʷ. ɺ ʩʚʷʟʠ ʩ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʚʤʝ-
ʱʘʶʱʠʭ ʧʦʨʦʜ, ʦʩʦʙʝʥʥʦ ʥʘ ʨʫʜʥʳʭ ʟʦʥʘʭ 1 ʠ 2 ʥʘ ʨʫʜʥʠʢʝ ʠʤʝʝʪ 
ʤʝʩʪʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʨʘʟʫʙʦʞʠʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʜʦʩʪʠʛʘʝʪ ʧʦ ʦʪʜʝʣʴ-
ʥʳʤ ʙʣʦʢʘʤ 40-50% [8]. 
ʂʘʞʜʘʷ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʩʠʩʪʝʤ ʨʘʟʨʘʙʦʪʢʠ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠ-

ʤʝʥʝʥʘ ʧʨʠ ʩʣʝʜʫʶʱʠʭ ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ: 
ï ʧʨʠ ʦʪʨʘʙʦʪʢʝ ʢʨʫʪʦʧʘʜʘʶʱʠʭ ʨʫʜʥʳʭ ʪʝʣ ʩ ʫʩʪʦʡʯʠʚʳʤʠ 

ʚʤʝʱʘʶʱʠʤʠ ʧʦʨʦʜʘʤʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʩʠʩʪʝʤʘ ʙʣʦʢʦʚʦʛʦ ʤʘʛʘʟʠ-
ʥʠʨʦʚʘʥʠʷ; 

ï ʚ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ ʧʨʝʧʷʪʩʪʚʫ-
ʝʪ ʧʨʠʤʝʥʝʥʠʶ ʩʠʩʪʝʤʳ ʙʣʦʢʦʚʦʛʦ ʤʘʛʘʟʠʥʠʨʦʚʘʥʠʷ, ʨʝʢʦʤʝʥʜʫʝʪ-
ʩʷ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʚʘʨʠʘʥʪ ʩ ʤʘʛʘʟʠʥʠʨʦʚʘʥʠʝʤ ʨʫʜʳ ʠ ʨʘʩʧʦʨ-
ʥʦʡ ʢʨʝʧʴʶ; 
ï ʜʣʷ ʦʪʨʘʙʦʪʢʠ ʨʫʜʥʳʭ ʪʝʣ ʤʦʱʥʦʩʪʴʶ ʙʦʣʝʝ 3-ʭ ʤ ʩ ʚʤʝʱʘʶ-

ʱʠʤʠ ʧʦʨʦʜʘʤʠ ʤʘʣʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʩʠʩʪʝʤʘ 
ʧʦʜʵʪʘʞʥʳʭ ʰʪʨʝʢʦʚ (ʦʨʪʦʚ); 
ï ʧʦʣʦʛʦʧʘʜʘʶʱʠʝ ʨʫʜʥʳʝ ʪʝʣʘ ʦʪʨʘʙʘʪʳʚʘʶʪʩʷ ʢʘʤʝʨʥʦ-

ʩʪʦʣʙʦʚʦʡ ʩʠʩʪʝʤʦʡ ʨʘʟʨʘʙʦʪʢʠ. 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʰʘʭʪʝ «ʂʦʯʙʫʣʘʢ» ʧʨʠʤʝʥʷʝʪʩʷ ʙʫʨʦ-

ʚʟʨʳʚʥʦʡ ʩʧʦʩʦʙ ʦʪʙʦʡʢʠ. ʇʨʠ ʧʨʦʭʦʜʢʝ ʛʦʨʥʦ-ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʠ 
ʥʘʨʝʟʥʳʭ ʚʳʨʘʙʦʪʦʢ ʦʪʙʦʡʢʘ ʚʝʜʸʪʩʷ ʰʧʫʨʦʚʳʤʠ ʟʘʨʷʜʘʤʠ. ʇʨʠ 
ʦʯʠʩʪʥʦʡ ʚʳʝʤʢʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʰʧʫʨʦʚʘʷ ʦʪʙʦʡʢʘ. 
ʂʘʤʝʨʥʦ-ʩʪʦʣʙʦʚʳʝ ʩʠʩʪʝʤʳ ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʛʦʨʠ-

ʟʦʥʪʘʣʴʥʳʭ ʠ ʥʘʢʣʦʥʥʳʭ (ʥʝ ʙʦʣʝʝ 45Ü) ʨʫʜʥʳʭ ʪʝʣ (ʨʠʩ. 1).  
ʄʦʱʥʦʩʪʴ ʨʫʜʥʳʭ ʪʝʣ ʦʪ 1,2 ʜʦ 2,5 ʤ. ʈʫʜʘ ʠ ʚʤʝʱʘʶʱʠʝ ʧʦʨʦ-

ʜʳ ʜʦʣʞʥʳ ʙʳʪʴ ʢʨʝʧʢʠʤʠ ʠ ʫʩʪʦʡʯʠʚʳʤʠ, ʜʦʧʫʩʢʘʶʱʠʤʠ ʙʦʣʴʰʠʝ 
ʧʣʦʱʘʜʠ ʦʙʥʘʞʝʥʠʷ [9].  
ʇʦʜʛʦʪʦʚʢʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʦʭʦʜʢʝ ʧʦʣʝʚʦʛʦ ʦʪʢʘʪʦʯʥʦʛʦ 

ʰʪʨʝʢʘ, ʟʘʝʟʜʘ (ʧʨʠ ʦʪʛʨʫʟʢʝ ʛʦʨʥʦʡ ʤʘʩʩʳ ʧʦʛʨʫʟʦʯʥʳʤʠ ʤʘʰʠʥʘ-
ʤʠ ʪʠʧʘ ʇʇʅ-1ʉ) ʠʣʠ ʩʢʨʝʧʝʨʥʦʛʦ ʦʨʪʘ (ʧʨʠ ʦʪʛʨʫʟʢʝ ʦʪʙʠʪʦʡ ʛʦʨ-
ʥʦʡ ʤʘʩʩʳ ʩ ʧʦʤʦʱʴʶ ʩʢʨʝʧʝʨʥʳʭ ʣʝʙʸʜʦʢ ʯʝʨʝʟ ʫʩʪʘʥʦʚʣʝʥʥʳʝ 
ʧʦʛʨʫʟʦʯʥʳʝ ʧʦʣʢʠ), ʜʚʫʭ ʚʦʩʩʪʘʶʱʠʭ ʚʳʨʘʙʦʪʦʢ, ʧʨʦʭʦʜʠʤʳʭ 
ʧʘʨʘʣʣʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʫ ʩ ʩʙʠʚʘʥʠʝʤ ʤʝʞʜʫ ʩʦʙʦʡ ʭʦʜʢʘʤʠ, ʜʘʣʝʝ 
ʦʜʠʥ ʠʟ ʚʦʩʩʪʘʶʱʠʭ ʦʙʦʨʫʜʫʝʪʩʷ ʢʘʢ ʭʦʜʦʚʦʝ ʦʪʜʝʣʝʥʠʝ, ʘ ʜʨʫʛʦʡ 
ʙʫʜʝʪ ʩʣʫʞʠʪʴ ʜʣʷ ʩʧʫʩʢʘ ʛʦʨʥʦʡ ʤʘʩʩʳ ʥʘ ʫʨʦʚʝʥʴ ʦʪʢʘʪʦʯʥʦʛʦ 
ʛʦʨʠʟʦʥʪʘ.  
ʇʨʦʡʜʝʥʥʳʡ ʚʦʩʩʪʘʶʱʠʡ ʩ ʧʦʤʦʱʴʶ ʚʝʥʪʠʣʷʮʠʦʥʥʦʛʦ ʭʦʜʢʘ 

ʩʙʠʚʘʝʪʩʷ ʩ ʚʝʨʭʥʠʤ ʧʦʣʝʚʳʤ ʦʪʢʘʪʦʯʥʳʤ ʰʪʨʝʢʦʤ, ʧʨʦʡʜʝʥʥʳʤ ʥʘ 
ʫʨʦʚʥʝ ʚʝʨʭʥʝʛʦ ʰʘʭʪʥʦʛʦ ʛʦʨʠʟʦʥʪʘ. ʅʘʧʨʦʪʠʚ ʧʨʦʡʜʝʥʥʦʛʦ ʭʦʜʢʘ ʩ 
ʚʦʩʩʪʘʶʱʝʛʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʦʭʦʜʢʘ ʧʦʜʵʪʘʞʥʦʛʦ ʰʪʨʝʢʘ ʜʦ ʢʦʥ-
ʪʫʨʘ ʙʣʦʢʘ. ʇʦʩʣʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʦʭʦʜʢʘ ʟʘʭʦʜʦʢ ʜʣʷ ʩʦʟʜʘʥʠʷ 
ʢʘʤʝʨ, ʥʘʧʨʦʪʠʚ ʧʨʦʭʦʜʠʤʦʡ ʟʘʭʦʜʢʠ ʥʘʨʝʟʘʶʪ ʥʠʰʠ ʧʦʜ ʩʢʨʝʧʝʨ-
ʥʳʝ ʣʝʙʝʜʢʠ. ʉ ʫʩʪʘʥʦʚʢʦʡ ʃʉ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʮʠʢʣʠʯʥʘʷ ʧʨʦʭʦʜʢʘ 
ʟʘʭʦʜʦʢ. ʂʘʤʝʨʳ ʤʝʞʜʫ ʩʦʙʦʡ ʩʙʠʚʘʶʪʩʷ ʭʦʜʢʘʤʠ ʩ ʦʩʪʘʚʣʝʥʠʝʤ 
ʮʝʣʠʢʦʚ ʤʝʞʜʫ ʥʠʤʠ ʧʦ ʚʦʩʩʪʘʥʠʶ, ʜʣʠʥʦʡ 3-4 ʤ. ʄʝʞʜʫ ʟʘʭʦʜʢʘʤʠ 
ʪʘʢʞʝ ʦʩʪʘʚʣʷʶʪʩʷ ʚʨʝʤʝʥʥʳʝ ʦʧʦʨʥʳʝ ʮʝʣʠʢʠ ʰʠʨʠʥʦʡ 3-5 ʤ.  
ʄʝʩʪʘ ʩʦʧʨʷʞʝʥʠʡ ʧʦʜʵʪʘʞʥʦʛʦ ʰʪʨʝʢʘ ʩ ʟʘʭʦʜʢʘʤʠ, ʘ ʪʘʢʞʝ  

ʤʝʩʪʘ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ, ʪʨʝʱʠʥ ʠ ʢʘʧʝʞʘ ʚʳʨʘʙʦʪʢʠ 
ʢʨʝʧʷʪʩʷ ʨʘʤʘʤʠ ʅɼʆ ʩ ʟʘʪʷʞʢʦʡ ʙʦʨʪʦʚ ʠ ʢʨʦʚʣʠ ʜʦʩʢʘʤʠ. 
ʆʯʠʩʪʥʘʷ ʚʳʝʤʢʘ ʚʝʜʸʪʩʷ ʩʧʣʦʰʥʳʤ ʟʘʙʦʝʤ ʧʦ ʧʘʜʝʥʠʶ ʨʫʜ-

ʥʦʛʦ ʪʝʣʘ ʧʦ ʚʩʝʡ ʜʣʠʥʝ ʙʣʦʢʘ, ʩ ʦʩʪʘʚʣʝʥʠʝʤ ʚʨʝʤʝʥʥʳʭ ʨʫʜʥʳʭ 
ʦʭʨʘʥʥʳʭ ʮʝʣʠʢʦʚ ʤʝʞʜʫ ʟʘʭʦʜʢʘʤʠ ʠ ʧʦʜʵʪʘʞʥʳʤ ʰʪʨʝʢʦʤ. ʈʫʜʘ 
ʦʪʙʠʚʘʝʪʩʷ ʤʝʣʢʦ ʰʧʫʨʦʚʳʤ ʩʧʦʩʦʙʦʤ. ʂʘʤʝʨʳ ʦʪʨʘʙʘʪʳʚʘʶʪʩʷ 
ʩʚʝʨʭʫ ʚʥʠʟ. 
ʈʫʜʥʳʝ ʮʝʣʠʢʠ, ʦʩʪʘʶʱʠʝʩʷ ʧʨʠ ʚʳʝʤʢʝ ʙʣʦʢʘ ʜʣʷ ʠʩʢʫʩʩʪʚʝʥ-

ʥʦʛʦ ʧʦʜʜʝʨʞʘʥʠʷ ʢʨʦʚʣʠ, ʚʳʥʠʤʘʶʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʦʪʙʦʡʢʦʡ 
ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ. ʆʧʦʨʥʳʝ ʮʝʣʠʢʠ ʩ ʥʝʨʝʛʫʣʷʨʥʳʤ ʨʘʩʧʦʣʦʞʝ-
ʥʠʝʤ ʠʭ, ʢʘʢ ʧʨʘʚʠʣʦ ʥʝ ʠʟʚʣʝʢʘʶʪʩʷ. 
ʋʧʨʘʚʣʝʥʠʝ ʦʯʠʩʪʥʳʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʫʩʪʘʥʦʚʢʦʡ ʨʘʩʧʦʨʥʦʡ ʢʫʩʪʦʚʦʡ ʢʨʝʧʠ. 
ʇʘʨʘʤʝʪʨʳ ʩʠʩʪʝʤʳ ʚ ʩʨʝʜʥʝʤ ʧʦ ʨʫʜʥʠʢʫ: ʜʣʠʥʘ ʙʣʦʢʘ ʧʦ 

ʧʨʦʩʪʠʨʘʥʠʶ 50-60 ʤ; ʚʝʨʪʠʢʘʣʴʥʘʷ ʚʳʩʦʪʘ 50 ʤ; ʜʣʠʥʘ ʙʣʦʢʘ ʧʦ 
ʧʘʜʝʥʠʶ 60-90 ʤ; ʜʣʠʥʘ ʢʘʤʝʨ ʧʦ ʚʦʩʩʪʘʥʠʶ 15 ʤ; ʨʘʟʤʝʨʳ ʥʝʨʝʛʫ-
ʣʷʨʥʳʭ ʮʝʣʠʢʦʚ ʦʪ 3 ʭ 3 ʤ ʜʦ 6 ʭ 6 ʤ. 
ɺʝʥʪʠʣʷʮʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʚʝʞʝʡ ʩʪʨʫʸʡ ʚʦʟʜʫʭʘ, ʧʦʩʪʫʧʘʶ-

ʱʝʡ ʚ ʢʘʤʝʨʳ ʠʟ ʧʦʣʝʚʦʛʦ ʦʪʢʘʪʦʯʥʦʛʦ ʰʪʨʝʢʘ ʥʠʞʥʝʛʦ ʛʦʨʠʟʦʥʪʘ 
ʯʝʨʝʟ ʭʦʜʦʚʦʡ ʚʦʩʩʪʘʶʱʠʡ ʠ ʧʦʜʵʪʘʞʥʳʡ ʰʪʨʝʢ, ʜʘʣʝʝ ʚʦʟʜʫʰʥʘʷ 
ʩʪʨʫʷ ʧʦʩʪʫʧʘʝʪ ʥʘ ʚʝʨʭʥʠʡ ʧʦʜʵʪʘʞʥʳʡ ʰʪʨʝʢ ʠ ʧʦ ʚʝʥʪʠʣʷʮʠʦʥʥʦ-
ʤʫ ʚʦʩʩʪʘʶʱʝʤʫ ʠ ʭʦʜʢʫ ʥʘʧʨʘʚʣʷʝʪʩʷ ʢ ʚʝʥʪʠʣʷʮʠʦʥʥʦʤʫ ʢʘʥʘʣʫ 
ʯʝʨʝʟ ʧʦʣʝʚʦʡ ʦʪʢʘʪʦʯʥʳʡ ʰʪʨʝʢ ʚʝʨʭʥʝʛʦ ʰʘʭʪʥʦʛʦ ʛʦʨʠʟʦʥʪʘ. 
ʉʦʛʣʘʩʥʦ ʧʨʘʚʠʣʘʤ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʜʠʘʤʝʪʨ ʮʝʣʠʢʦʚ ʜʦʣʞʝʥ 

ʙʳʪʴ ʥʝ ʤʝʥʝʝ 3 ʤ. ʆʩʪʘʚʣʷʪʴ ʮʝʣʠʢʠ ʤʝʥʴʰʝʛʦ ʨʘʟʤʝʨʘ ʥʝʣʴʟʷ, 
ʧʦʩʢʦʣʴʢʫ ʧʨʠ ʦʪʙʦʡʢʝ ʨʫʜʳ ʚʟʨʳʚʥʳʤ ʩʧʦʩʦʙʦʤ ʠʭ ʧʦʚʝʨʭʥʦʩʪʴ 
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ʨʘʟʨʫʰʘʝʪʩʷ, ʠ ʮʝʣʠʢʠ ʤʝʥʴʰʝʛʦ ʜʠʘʤʝʪʨʘ ʤʦʛʫʪ ʦʢʘʟʘʪʴʩʷ ʥʝʜʦ-
ʩʪʘʪʦʯʥʦ ʫʩʪʦʡʯʠʚʳʤʠ. ɺ ʥʘʯʘʣʝ ʢʘʞʜʦʡ ʩʤʝʥʳ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʠʟ-
ʚʦʜʠʪʴ ʦʙʦʨʢʫ ʢʨʦʚʣʠ, ʟʘʙʦʷ ʠ ʧʦʚʝʨʭʥʦʩʪʠ ʮʝʣʠʢʦʚ ʚ ʢʘʤʝʨʘʭ, ʛʜʝ 
ʧʨʦʠʟʚʦʜʷʪʩʷ ʦʯʠʩʪʥʳʝ ʨʘʙʦʪʳ. ʂʫʩʢʠ ʨʫʜʳ, ʥʝʧʨʦʯʥʦ ʜʝʨʞʘʱʠʝʩʷ 
ʫ ʩʪʝʥʢʠ ʟʘʙʦʷ ʠʣʠ ʚ ʢʨʦʚʣʝ, ʦʙʨʫʰʘʶʪ ʧʨʠ ʧʦʤʦʱʠ ʣʦʤʘ.  
ʆʙʳʯʥʦ ʢʨʦʚʣʶ ʠ ʟʘʙʦʡ ʧʨʦʩʪʫʢʠʚʘʶʪ ʣʦʤʦʤ ʠ ʧʦ ʟʚʫʢʫ ʦʧʨʝʜʝ-

ʣʷʶʪ, ʢʘʢʦʡ ʫʯʘʩʪʦʢ ʠʣʠ ʢʫʩʦʢ ʥʫʞʥʦ ʦʙʨʫʰʠʪʴ, ʯʪʦʙʳ ʦʥ ʚ ʩʣʫʯʘʝ 
ʥʝʦʞʠʜʘʥʥʦʛʦ ʧʘʜʝʥʠʷ ʥʝ ʪʨʘʚʤʠʨʦʚʘʣ ʥʘʭʦʜʷʱʠʭʩʷ ʪʘʤ ʨʘʙʦʯʠʭ. 
ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ ʨʘʙʦʯʠʭ ʢʦʣʝʙʣʝʪʩʷ ʚ ʰʠʨʦʢʠʭ 

ʧʨʝʜʝʣʘʭ ʠ ʟʘʚʠʩʠʪ ʦʪ ʢʨʝʧʦʩʪʠ ʨʫʜʳ, ʤʦʱʥʦʩʪʠ ʟʘʣʝʞʠ, ʚʘʨʠʘʥʪʘ 
ʩʠʩʪʝʤʳ ʠ ʧʨʠʤʝʥʷʝʤʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 
ʇʨʘʢʪʠʯʝʩʢʠ ʝʜʠʥʩʪʚʝʥʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʧʦʪʝʨʴ ʨʫʜʳ ʷʚʣʷʝʪʩʷ 

ʦʩʪʘʚʣʝʥʠʝ ʮʝʣʠʢʦʚ, ʪʘʢ ʢʘʢ ʚʳʝʤʢʫ ʢʘʤʝʨʥʳʭ ʟʘʧʘʩʦʚ ʧʨʦʠʟʚʦʜʷʪ 
ʩ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤʠ ʧʦʪʝʨʷʤʠ, ʥʝ ʧʨʝʚʳʰʘʶʱʠʤʠ ʚ ʩʣʦʞʥʳʭ ʫʩʣʦ-
ʚʠʷʭ 2-3%.  
ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʦʨʥʦʪʝʭʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʨʘʟʨʘʙʦʪʢʠ ʠ ʛʣʘʚ-

ʥʳʤ ʦʙʨʘʟʦʤ ʦʪ ʤʦʱʥʦʩʪʠ ʟʘʣʝʞʠ ʠ ʢʨʝʧʦʩʪʠ ʨʫʜʳ ʦʙʱʠʝ ʧʦʪʝʨʠ 
ʩʦʩʪʘʚʣʷʶʪ 10-15%, ʜʦʩʪʠʛʘʷ ʚ ʦʩʦʙʦ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ 25-
30%.  
ʈʘʟʫʙʦʞʠʚʘʥʠʝ ʨʫʜʳ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʚʢʣʶʯʝʥʠʡ ʚ ʨʫʜʝ ʧʫʩʪʳʭ 

ʧʦʨʦʜ ʥʝ ʧʨʝʚʳʰʘʝʪ 3-7%. 

ʆʩʥʦʚʥʳʝ ʜʦʩʪʦʠʥʩʪʚʘ ʩʠʩʪʝʤʳ: ʧʨʦʩʪʦʪʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ; 
ʚʳʩʦʢʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ ʨʘʙʦʯʠʭ; ʰʠʨʦʢʠʡ ʬʨʦʥʪ ʨʘʙʦʪ; 
ʥʝʙʦʣʴʰʦʡ ʨʘʩʭʦʜ ʢʨʝʧʝʞʥʳʭ ʤʘʪʝʨʠʘʣʦʚ; ʥʠʟʢʘʷ ʩʝʙʝʩʪʦʠʤʦʩʪʴ 
ʜʦʙʳʯʠ ʨʫʜʳ. 
ʇʦʚʳʰʝʥʥʘʷ ʦʧʘʩʥʦʩʪʴ ʚʝʜʝʥʠʷ ʨʘʙʦʪ ʚ ʢʘʤʝʨʝ ʧʦʜ ʦʙʥʘʞʸʥ-

ʥʦʡ ʢʨʦʚʣʝʡ ʠ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʦʪʝʨʠ ʨʫʜʳ ʚ ʮʝʣʠʢʘʭ ʷʚʣʷʶʪʩʷ ʦʩ-
ʥʦʚʥʳʤʠ ʥʝʜʦʩʪʘʪʢʘʤʠ ʵʪʦʡ ʩʠʩʪʝʤʳ. 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ 

ʦʩʥʦʚʥʳʝ ʧʦʪʝʨʠ ʥʝ ʦʪʙʠʪʦʛʦ ʧʦʣʝʟʥʦʛʦ ʠʩʢʦʧʘʝʤʦʛʦ ʬʦʨʤʠʨʫʝʪʩʷ 
ʟʘ ʩʯʸʪ ʦʩʪʘʚʣʝʥʠʷ ʚ ʚʳʨʘʙʦʪʘʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʨʝʛʫʣʷʨʥʳʭ 
ʦʧʦʨʥʳʭ ʧʦʜʜʝʨʞʠʚʘʶʱʠʭ ʮʝʣʠʢʦʚ, ʚ ʢʨʦʚʣʝ ʢʘʤʝʨ. ʆʩʥʦʚʥʳʝ 
ʧʦʪʝʨʠ ʦʪʙʠʪʦʡ ʨʫʜʳ ʬʦʨʤʠʨʫʶʪʩʷ ʥʘ ʧʦʯʚʝ ʢʘʤʝʨ.  
ʉʥʠʞʝʥʠʝ ʧʦʪʝʨʴ ʥʝʦʪʙʠʪʦʛʦ ʧʦʣʝʟʥʦʛʦ ʠʩʢʦʧʘʝʤʦʛʦ ʠʤʝʝʪ 

ʧʝʨʚʦʩʪʝʧʝʥʥʦʝ ʟʥʘʯʝʥʠʝ. ʇʨʦʚʝʜʝʥʳ ʨʘʙʦʪʳ ʧʦ ʩʦʢʨʘʱʝʥʠʶ ʧʦ-
ʪʝʨʴ ʚ ʤʝʞʜʫʢʘʤʝʨʥʳʭ ʮʝʣʠʢʘʭ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʫʤʝʥʴʰʠʪʴ ʧʦʪʝʨʠ 
ʨʫʜʳ ʚ ʮʝʣʠʢʘʭ. ʇʦʪʝʨʠ ʚ ʢʨʦʚʣʝ ʩʣʦʷ ʦʙʨʘʟʫʶʪʩʷ ʟʘ ʩʯʸʪ ʦʩʪʘʚʣʝʥʠʷ 
ʚ ʢʨʦʚʣʝ ʢʘʤʝʨ ʩʣʦʷ ʨʫʜʳ ʤʦʱʥʦʩʪʴʶ ʥʝ ʙʦʣʝʝ 1 ʤ ʧʨʠ ʚʢʣʶʯʝʥʠʡ ʚ 
ʨʫʜʫ ʧʫʩʪʳʭ ʧʦʨʦʜ, ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʚʳʩʦʪʳ ʢʘʤʝʨ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ 
ʪʨʝʙʦʚʘʥʠʷʤʠ ʙʝʟʦʧʘʩʥʦʩʪʠ. 
ʂʘʤʝʨʥʦ-ʩʪʦʣʙʦʚʦʡ ʩʠʩʪʝʤʦʡ ʨʘʟʨʘʙʦʪʢʠ ʙʳʣʠ ʦʪʨʘʙʦʪʘʥʳ: ʨʫʜ-

ʥʳʝ ʪʝʣʘ 15 ʠ 70 ʫʯʘʩʪʢʘ «ʋʟʫʥ», ʜʦʙʳʯʥʳʤʠ ʙʣʦʢʘʤʠ 1715-1, 1715-4, 
1715-5, 1715-7, 2570-1, 2570-2; ʨʫʜ-
ʥʳʝ ʪʝʣʘ 120, 24, ʏʝʪʛʠ, 58, 59, 255 ʠ 
262 ʫʯʘʩʪʢʘ «ʎʝʥʪʨʘʣʴʥʳʡ», ʜʦʙʳʯ-
ʥʳʤʠ ʙʣʦʢʘʤʠ 720-1, 720-2, 720-724, 
810-ʨ, 858-1, 858-2, 859, 8255, 862-1, 
862-3, 862-5; ʨʫʜʥʦʝ ʪʝʣʦ 15 ʫʯʘʩʪʢʘ 
«ʉʝʤʛʫʨʘʥ», ʜʦʙʳʯʥʳʤʠ ʙʣʦʢʘʤʠ 
9215, 9215-5. 
ʇʨʠʤʝʥʷʝʤʳʡ ʚʘʨʠʘʥʪ ʢʘʤʝʨʥʦ-

ʩʪʦʣʙʦʚʦʡ ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʠʣ ʩʫʱʝ-
ʩʪʚʝʥʥʦ ʩʦʢʨʘʪʠʪʴ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ 
ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʪʝʨʠ ʨʫʜʳ, ʦʙʝʩ-
ʧʝʯʠʪʴ ʩʝʣʝʢʪʠʚʥʫʶ ʜʦʙʳʯʫ ʨʫʜʳ 
ʧʨʠ ʦʯʠʩʪʥʳʭ ʨʘʙʦʪʘʭ ʚ ʢʘʤʝʨʝ, ʘ 
ʪʘʢʞʝ ʩ ʦʩʪʘʚʣʝʥʠʝʤ ʚ ʮʝʣʠʢʘʭ 
ʥʝʢʦʥʜʠʮʠʦʥʥʳʭ ʨʫʜ, ʩʫʱʝʩʪʚʝʥʥʦ 
ʧʦʚʳʩʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʪʨʫʜʘ ʧʨʦ-
ʭʦʜʯʠʢʦʚ, ʪʘʢ ʢʘʢ ʙʳʣʦ ʫʤʝʥʴʰʝʥʦ 
ʩʝʯʝʥʠʝ ʚʳʨʘʙʦʪʦʢ ʠ ʙʳʣ ʦʛʨʘʞʜʝʥ 
ʩʚʦʙʦʜʥʳʡ ʜʦʩʪʫʧ ʚ ʦʯʠʩʪʥʦʝ         
ʧʨʦʩʪʨʘʥʩʪʚʦ, ʠ ʚ ʮʝʣʦʤ ʧʦʚʳʩʠʪʴ 
ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦʜʟʝʤʥʦʡ ʜʦʙʳʯʠ 
ʥʘ ʰʘʭʪʝ ʂʦʯʙʫʣʘʢ.  
ɺʤʝʩʪʝ ʩ ʪʝʤ ʚ ʧʨʦʮʝʩʩʝ ʦʪʨʘ-

ʙʦʪʢʠ ʜʘʥʥʳʭ ʙʣʦʢʦʚ ʚʳʷʚʠʣʠʩʴ ʠ 
ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʦʙʣʝʤʳ, ʦʩʥʦʚʥʦʡ 
ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ 
ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʩʪʘʚʣʷʝʤʳʭ ʦʧʦʨʥʳʭ 
ʮʝʣʠʢʦʚ ʠ ʧʦʜʜʝʨʞʘʥʠʝ ʦʯʠʩʪʥʦʛʦ 
ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʦʩʣʝ ʦʪʙʦʡʢʠ ʨʫʜʳ ʚ 
ʢʘʤʝʨʘʭ. ʇʨʠʭʦʜʠʪʩʷ ʢʨʝʧʠʪʴ ʦʯʠʩʪ-
ʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʢʫʩʪʦʚʦʡ ʜʝʨʝʚʷʥ-
ʥʦʡ ʢʨʝʧʴʶ, ʫʚʝʣʠʯʠʚʘʷ ʨʘʩʭʦʜ 
ʣʝʩʦʤʘʪʝʨʠʘʣʦʚ, ʘ ʚ ʦʪʜʝʣʴʥʳʭ 
ʩʣʫʯʘʷʭ ʦʩʪʘʚʣʷʪʴ ʥʝ ʦʪʙʠʪʳʤʠ 
ʤʝʞʜʫʢʘʤʝʨʥʳʝ ʮʝʣʠʢʠ, ʩʫʱʝʩʪʚʝʥ-
ʥʦ ʫʚʝʣʠʯʠʚʘʷ ʧʦʪʝʨʠ. ɼʘʥʥʳʝ ʷʚʣʝ-
ʥʠʷ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʨʫʜʥʳʭ ʪʝʣ ʩ 
ʥʝʨʘʚʥʦʤʝʨʥʳʤ ʦʨʫʜʝʥʝʥʠʝʤ. 
ɺ ʮʝʣʦʤ, ʦʧʳʪ ʧʨʠʤʝʥʝʥʠʷ ʢʘ-

ʤʝʨʥʦ-ʩʪʦʣʙʦʚʦʡ ʩʠʩʪʝʤʳ ʨʘʟʨʘ-
ʙʦʪʢʠ ʥʘ ʰʘʭʪʝ ʂʦʯʙʫʣʘʢ ʧʦʢʘʟʘʣ ʝʸ 
ʚʳʩʦʢʫʶ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚ-

ʉʡʪ. 1. ɻʙʩʡʙʦʫ ʣʙʥʞʩʦʧ-ʪʫʧʤʚʧʛʧʢ ʪʡʪʫʞʥʴ ʩʙʠʩʙʚʧʫʣʡ ʪ ʥʞʤʣʧʱʨʬʩʧʛʧʢ ʧʫʚʧʢʣʧʢ ʡ ʪʣʩʞʨʞʩʦʧʢ 
ʝʧʪʫʙʛʣʧʢ ʩʬʝʴ: 1 ï ʥʠʞʥʠʡ ʦʪʢʘʪʦʯʥʳʡ ʰʪʨʝʢ; 2 ï ʭʦʜʦʚʦʡ ʚʦʩʩʪʘʶʱʠʡ; 3 ï ʨʫʜʦʩʧʫʩʢ; 4 ï ʦʪʛʨʫʟʦʯʥʳʡ ʟʘʝʟʜ; 
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EXPERIENCE OF IMPLEMENTING CHAMBER-AND-PILLAR SYSTEMS IN THE MINING OF SMALL ORE BODIES IN THE KOCHBULAK DEPOSIT 
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This article provides information on the experience of implementation of the chamber-and-pillar development system for mining of small ore bodies with 

irregular mineralisation in the Kochbulak gold deposit, and also gives brief information on mining and geological conditions of the deposit and information on the 
development systems used for mining of ore bodies with different mining and geological characteristics. The conditions of application of the chamber-and-pillar 
development system are described, the essence of the system, the order of mining of ore bodies, the main parameters of the development system, its advantages 
and significant disadvantages are presented. Results of investigations which were carried out at Kochbulak mine to increase extraction indexes from mines without 
increase in prime cost of ore are presented.  

Keywords: ore deposit, chamber-pillar mining system, ore body, power, dip angle, ore losses, surrounding rocks, ore excavation, preparation, cleanout, mining 
system parameters, ventilation, depletion of ore. 
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ʥʦʩʪʴ, ʥʝʩʤʦʪʨʷ ʚ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʥʘ ʙʦʣʴʰʫʶ ʚʝʣʠʯʠʥʫ ʧʦʪʝʨʴ. 
ɺ ʤʝʩʪʝ ʩ ʪʝʤ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʢʘʤʝʨʥʦ-
ʩʪʦʣʙʦʚʦʡ ʩʠʩʪʝʤʳ ʜʣʷ ʦʪʨʘʙʦʪʢʠ ʤʘʣʦʤʦʱʥʳʭ ʨʫʜʥʳʭ ʪʝʣ ʤʝʩʪʦ-

ʨʦʞʜʝʥʠʷ ʂʦʯʙʫʣʘʢ ʩ ʥʝʨʘʚʥʦʤʝʨʥʳʤ ʦʨʫʜʝʥʝʥʠʝʤ, ʧʦʢʘʟʘʣʦ ʚʦʟ-
ʤʦʞʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʨʘʟʫʙʦʞʠʚʘʥʠʝʤ ʨʫʜʳ ʩ ʠʟʤʝʥʝʥʠʝʤ ʧʘʨʘ-
ʤʝʪʨʦʚ ʧʨʦʭʦʜʠʤʳʭ ʥʘʨʝʟʥʳʭ ʚʳʨʘʙʦʪʦʢ ʚ ʙʣʦʢʝ.  
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ɻɽʆʊɽʍʅʆʃʆɻʀʗ 

Maqolada konchilik korxonalaridagi asosiy muammolardan hisoblangan, yaôni murakkab kon-texnik sharoitda foydali qazilmalarni 
qazib olishning dastlabki bosqichidan, tayyorlash usulini toógóri tanlash orqali kelajakda yoól qoóyilishi mumkin boólgan rudaning sifat va 
miqdor yoóqotilishlarini oldini olish haqida, Angren kon boshqarmasi Kochbuloq konining 14-ruda tanasini tayyorlash ishlarini 
takomillashtirish misolida bayon etilgan. Shuningdek maqolada ruda tanasini tayyorlash usullari, ularning asosiy kamchilik va afzalliklari, 
tayyorlash usulini tanlashga taôsir etuvchi omillar, tayyorlash usuliga qoóyiladigan talablar hususida so'z boradi. 
Tayanch iboralar: ruda tanasi, atrof togójinsi, foydali qazilma, kon lahimi, tayyorlash usuli, qazish ishlari, blok, rudaning yoóqotilishi, 

rudaning sifatsizlanishi, koótarilma, nimqavat shtreki, qazib olish tizimi, loyiha, zahira. 
 
ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʠʟʣʦʞʝʥʘ ʦʜʥʘ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʦʙʣʝʤ ʛʦʨʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʥʘ ʧʨʠʤʝʨʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʧʦʩʦʙʘ 

ʧʦʜʛʦʪʦʚʢʠ ʨʫʜʥʦʛʦ ʪʝʣʘ 14 ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʂʦʯʙʫʣʘʢ ɸʥʛʨʝʥʩʢʦʛʦ ʨʫʜʦʫʧʨʘʚʣʝʥʠʷ, ʵʪʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʘʚʠʣʴʥʦʛʦ ʚʳʙʦ-
ʨʘ ʩʧʦʩʦʙʘ ʧʦʜʛʦʪʦʚʢʠ ʚ ʩʣʦʞʥʳʭ ʛʦʨʥʦʪʝʭʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʧʨʠ ʥʘʯʘʣʴʥʦʡ ʩʪʘʜʠʠ ʨʘʟʨʘʙʦʪʢʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʯʪʦ 
ʤʦʞʝʪ ʧʦʚʣʠʷʪʴ ʥʘ ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʪʝʨ ʨʫʜʳ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ. ɸ ʪʘʢʞʝ ʚ ʩʪʘʪʴʝ ʠʜʸʪ 
ʨʝʯʴ ʦ ʩʧʦʩʦʙʘʭ ʧʦʜʛʦʪʦʚʢʠ ʨʫʜʥʳʭ ʪʝʣ, ʦʙ ʠʭ ʦʩʥʦʚʥʳʭ ʜʦʩʪʦʠʥʩʪʚʘʭ ʠ ʥʝʜʦʩʪʘʪʢʘʭ, ʬʘʢʪʦʨʘʭ, ʚʣʠʷʶʱʠʭ ʥʘ ʚʳʙʦʨ ʩʧʦ-
ʩʦʙʘ ʧʦʜʛʦʪʦʚʢʠ, ʪʨʝʙʦʚʘʥʠʷʭ ʢ ʩʧʦʩʦʙʫ ʧʦʜʛʦʪʦʚʢʠ. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʫʜʥʦʝ ʪʝʣʦ, ʚʤʝʱʘʶʱʠʝ ʧʦʨʦʜʳ, ʧʦʣʝʟʥʦʝ ʠʩʢʦʧʘʝʤʦʝ, ʛʦʨʥʘʷ ʚʳʨʘʙʦʪʢʘ, ʩʧʦʩʦʙ ʧʦʜʛʦʪʦʚʢʠ, ʨʘʟ-

ʨʘʙʦʪʢʘ, ʙʣʦʢ, ʧʦʪʝʨʠ ʨʫʜʳ, ʨʘʟʫʙʦʞʠʚʘʥʠʝ ʨʫʜʳ, ʚʦʩʩʪʘʶʱʠʡ, ʧʦʜʵʪʘʞʥʳʡ ʰʪʨʝʢ, ʩʠʩʪʝʤʘ ʨʘʟʨʘʙʦʪʢʠ, ʧʨʦʝʢʪ, ʟʘʧʘʩ. 
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Ruda tanasini foydali qazilmalarni qazib olish uchun tayyorlash kon 
massivining dastlabki zoóriqish holati sharoitida bajariladigan tayyorlash 
va qirqish ishlari bilan bogóliq [1]. 

Ruda konlarini qazish ishlariga tayyorlash, tayorlovchi-qirquvchi 
lahimlarni oótishni oóz ichiga oladi. Tayyorlovchi lahimlarga shtreklar, ortlar 
va blok koótarilmalari kiradi.  

Tayyorlangan kon uchastkalarida yoki bloklarda rudani qazib olish 
uchun zarur boólgan ishlar amalga oshiriladi, ular qirqish deb ataladi, ularni 
oótish esa ï qirqish ishlari deyiladi.  
Qirqish ishlari tugagandan soóng blok qazish uchun tayyorlangan 

hisoblanadi [2, 3]. 
Tayyorlash ishlarining ruda tanasiga nisbatan joylashishiga koóra, 

konlarni tayyorlash rudali, atrof togó jinslaridan oótiladigan va aralash 
boólishi mumkin. 

Rudali tayyorlashda barcha tayyorlov lahimlari ruda tanasidan 
oótiladi. Ushbu turdagi tayyorlash usuli asosan nishab va yotiq ruda 
tanalarini qazib olishda, rudani tashish uchun samosvallar yoki 
konveyerlardan foydalanilganda qoóllaniladi.  

Rudali tayyorlashning avfzalligi ï tik ruda tanalarini qazishda konni 
qoóshimcha qidirish va ular bilan bogóliq rudani qazib olish imkoniyati, bu 
tayyorlov lahimlarini oótkazish harajatlarini qisman qoplaydi. Rudali 
tayyorlashning asosiy kamchiliklari: tayyorlov lahimlarining bevosita 
qazib olish va portlatish ishlari yonida joylashishi tufayli, ularni ushlab 
turish (mustahkamlash) harajatlarini oshishi; tayyorlovchi lahimlarni 
ushlab turish uchun qoldirilgan seliklardagi rudaning yoóqotilishidir [2]. 
Lahimlarni atrof togó jinslaridan oótib tayyorlash paytida barcha 

tayyorlav ishlari ruda tanasidan tashqarida amalga oshiriladi. 
Tayyorlashning bu usuli qazilgan rudani elektrovozlar yordamida 

yetkazishda keng qoóllaniladi, chunki u ruda yotqizigi ostining murakkab 
gipsometriyasida temir yoóllarining qiyaligini saqlashga bardosh berishga 
imkon beradi. Atrof togó jinslaridan oótib tayyorlashning qoóllanilishi tik 
ruda tanalarini qazib olishda qavatlar orasidagi ruda yoóqotilishlarini 
bartaraf etishga imkon beradi. 
Atrof togó jinslaridan oótib tayyorlashning kamchiliklari: konlarni qazib 

olishga tayyorlashda tayyorlov lahimlari hajmining ortib ketishi sabab, 
harajatlarning koópayishi; lahimlarni oótish jarayonida bevosita rudani 
qazib olishning imkoniyati yoóqligi sabab, harajatlarni bir qismini 
qoplashga imkon bermasligi [3, 4]. 

Aralash tayyorlash usuli, tayyorlov ishlarining bir qismini ruda 
tanasidan, ikkinchisini esa atrof togó jinslaridan oótilishini nazarda tutadi. 
Aralash tayyorlash qalin tik ruda konlarini qazib olishda asosiy usul 
hisoblanadi. Aralash tayyorlash usuli yuqoridagi ikkita usulga nisbatan 
eng keng tarqalgan usul boólib, ularning avfzallik va kamchiliklarini oóz 
ichiga oladi. 
Konlarni tayyorlash usullarini tanlashga bir qator omillar taôsir qiladi: 
ï konning geologik sharoitlari ï ruda tanasining qalinligi, ogóish 

burchagi, ruda va atrof togó jinslarining qattiqligi; 
ï konning texnik va iqtisodiy koórsatkichlari ï konning yillik ishlab 

chiqarish unumdorligi, qoóllaniladigan qazib olish tizimi, kon uskunalari 
va mexanizatsiyalashtirilganlik darajasi, shamollatish sharoitlari va 
rudaning qiymati. 
Bundan tashqari konni tayyorlash usullariga qoóyiladigan bir qancha 

talablar mavjud, bular: 
ï qazishga tayyorlangan joylarda (zaboyda) ishlarni havfsiz olib 

borilishini taôminlash; ming tonna mahsulotga ishlov berish hajmini 
qisqartirish;  
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ï qazib olishga tayyor zahiralarni, ruda tanasini bloklarga va 
panellarga boólish sxemalari orqali konning qazib olishga tayyor doimiy 
zahirasini taôminlab turish;  
ï qazib olish ishlari olib borilayotgan joylarga odamlarni havfsiz 

kirish va chiqishini taôminlash, uskunalar va materiallarni havfsiz yetkazib 
berish orqali qazib olish ishlarini qulay va havfsiz olib borish;  
ï qazib olingan rudani yuklash, tashish va yer yuzasiga yetkazib 

berishning sodda va oson sxemalarda boólishini taôminlash;  
ï qazish ishlari olib borilayotgan joylarni shamollatishni 

yengillashtirish va soddalashtirish;  
ï tayyorlov lahimlarini ushlab turish (mustahkamlash) harajatlarini 

kamaytirish;  
ï tayyorlov lahimlarini saqlash uchun qoldirilgan seliklardagi 

yoóqotilishlarni minimal darajaga tushirish. 
Oózbekiston Respublikasining Toshkent viloyati Ohangaron 

tumanidagi ñOlmaliq kon-metallurgiya kombinatiò AJ ning Angren kon 
boshqarmasiga qarashli ñKochbuloqò shaxtasi Qurama togó tizmasining 
shimoliy togó yon-bagóirlari etaklarida, Nishbosh va Goóshtsoy daryolari 
irmogóining oraligóida joylashgan boólib, 35 km. ga yaqin maydonni oóz 
ichiga oladi [5, 6, 7]. 

Kochbuloq koni murakkab vulkonogen-tektonik faollik natijasida 
yuzaga kelgan boólib, konda oóziga xos yoriqlar va buzilishlar paydo 
boólishi natijasida oltin menirallashuvi joylashishining strukturaviy 
nazoratini belgilab bergan. 
Rudali zonalar ichida bir qancha ruda tanalari joylashgan boólib, 

konni oózlashtirish davrida 32 ta tektonik struktura bilan chegaralangan 
va 200 dan ortiq kvars tomirlari va kvars zonalarini birlashtirgan 23 ta 
ruda zonalari aniqlangan [8]. 
Kochbuloq konida asosiy qoóllaniladigan konni tayyorlash usuli, bu 

rudali tayyorlash hisoblanadi.  
Gorizontlardagi konni tayyorlash ishlari atrof togó jinslaridan oótilgan 

tashish shtreklarini ruda tanasi yoónalishi boóylab oótish orqali amalga 
oshiriladi, yaôni tashish shtreklari atrof togó jinslaridan oótiladi. Atrof togó 
jinslaridan oótilgan tashish shtreklaridan ruda tanasini kesib oótuvchi 
zaezdlar oótish orqali ruda tanasini bloklar va panellarga boólib olinadi. 
Bunda zaezdlar oraligói 50-100 metrni tashkil qiladi. 
Bloklardagi barcha tayyorlash va qirqish ishlari ruda tanasidan, yaôni 

rudadan oótiladi va bu kon lahimlariga quyidagilar kiradi:  
ï koótarilmalar, ular zaezdning ikki tomonidan oótilib, biri yurish 

boólinmasi va ikkinchisi qazib olingan rudani oóz ogóirligi taôsirida pastga 
tushirish uchun hizmat qiladi (rudatushirgich); 
ï yoólak (xodok) lar; shamollatish shtreklari; shamollatish va yurish 

koótarilmalari; nimqavat shtreklari, hamda kesuvchi oóyiqlar. 
Yuqoridagi barcha tayyorlovchi va qirquvchi lahimlarni oótish ishlari 

yakunlangandan soóng bevosita bloklarda rudani qazib olish ishlari 
boshlanadi. 

Kochbuloq konida hozirgi kunda kamera-ustunli, nimqavat shtreklar 
va nimqavat ortlar bilan qazib olish tizimlaridan keng foydalanilib 
kelinmoqda [9]. 

Ushbu maqolada Kochbuloq konining +880 m gorizontidagi 14-ruda 
tanasini tayyorlash ishlarini soddalashtirish, takomillashtirish, tayyorlash 
va qazish ishlarini olib borish natijasida yoól qoóyilgan xato va 
kamchiliklar xususida soóz boradi. 

Konning 14-ruda tanasi janubi-sharqqa 65-70Ü ogóish burchagi 
ostida, mahalliylashgan 17-strukturasining shimoli-sharqida joylashgan. 
Ruda tanasining janubiy va markaziy qismlarida sharq tomonga teskari 
ogóish kuzatilgan. Ruda tanasining oórtacha qalinligi 1,3 metrni tashkil 
qiladi. Ruda tanasining morfologik xususiyatlari va tuzilishi tosh yoriqlari 
tizimining rivojlanish xususiyatlari bilan belgilanadi.  
Ruda tomirlari kvarslashgan puch togó jinslari va sulfidli kvars 

linzalar bilan ifodalanadi.  
Ruda tanasining yotish boóyicha choóziqligi sanoat chegaralarining 

100 m dan 630 m gacha boólgan masofolarda kuzatilgan boólib, azimuti 
340-30Ü ni tashkil qiladi. Ruda tanasi 355 m chuqurlikkacha oórganilgan. 

Ruda tanasi va atrof togó jinslari oórtacha qattiqlikka ega boólib, 
solishtirma ogóirligi 2,63 t/m3 ni tashkil qiladi. 

Kochbuloq konining 914-8 bloki bilan +880 m gorizontdagi 14-ruda 
tanasi loyihaga asosan nimqavat shtrekli qazib olish tizimi bilan qazib 
olish rejalashtirilgan boólib, bunda blok balandligi gorizontlar orasidagi 
masofaga teng boólib ï 50 metrni tashkil qiladi, blok uzunligi esa ï 50 m 
etib belgilangan, blok nimqavatlarga boólingan holda qazib olinadi, 
ularning orasidagi balanlik 6-8 m etib olingan. Ruda tanasi bloklarga ikki 
tomonidan oótiladigan zaezd va koótarilmalar yordamida boólinadi. 

914-8 blokidagi qazib olish ishlarini olib borish bir qancha 
qiyinchiliklarni yuzaga keltirdi, yaôni tayyorlovchi lahimlarning rudadan 
oótilganligi tufayli bu lahimlarni ushlab turish (mustahkamlash) harajatlari 
ortib ketishi, ayrim hollarda ushlab turishning imkoni yoóqligi sabab 914-8 
blokini qazib olishning mahalliy loyihasiga bir necha marotaba qayta 
oózgartirish va qoóshimchalar kiritilishiga sabab boóldi. Buning asosiy 
sabablaridan biri ruda tushurish uchun hizmat qiladigan koótarilma 
yuzasining keskin kengayib ketishidir. Bu esa oóz navbatida 
nimqavatlarni oótishni qiyinlashtirib va bir qator xato va kamchiliklarni 
yuzaga keltirdi: 
ï tayyorlov lahimlari hajmining ortib ketishiga; 
ï tayyorlov lahimlarini ushlab turish (mustahkamlash) ga ketgan 

harajatlarni keskin ortib ketishiga; 
ï odamlarni qazib olish ishlari olib borilayotgan joylarga (zaboyga) 

kirish va chiqish havfsizligini taôminlashning, ayrim hollarda imkoni 
yoóqligiga; 
ï qazish ishlarida ishlatiladigan uskuna va materiallarni kovjoyga 

havfsiz yetkazishning imkoni yoóqligiga; 
ï blokni tayyorlashga ketgan vaqtning koópligi natijasida konning 

oylik va yillik ishlab chiqarish unumdorligiga taôsiriga; 
ï tayyorlov kon lahimlari rudadan oótilganligi va ularda qoldirilgan 

seliklarni havflilik darajasi ortib ketganligi tufayli qazib olishning imkoni 
yoóqligi tufayli, yoóqotilishlarning ortib ketishiga sabab boóldi. 

Dastlabki loyihaga asosan, 914-8 blokini tayyorlash ishlari +880 m 
gorizontidagi atrof togó jinsidan oótilgan shtrekdan zaezd ruda tanasini 
kesib oótguncha oótildi. Zaezddan ikkita koótarilma ruda bilan 1-
nimqavatgacha oótildi. Bu kon lahimlarini xar 8 metrda birlashtirib 
turuvchi xodok (yoólak) larni, nimqavatlarni oótish orqali blokni 5 ta 
qismga boólib olib, blokni nimqavat shtreklar bilan qazib olish tizimi orqali 
qazish ishlari rejalashtirilgan edi.  

Yuqoridagi gorizontga blokdan 2-zahira chiqish yoóli esa, 1-
nimqavatdan oótilgan shamollatish koótarilmasi uchun nisha, shamollatish 
koótarilmasi va shamollatish yoólagini oótish orqali amalga oshirildi. 1- va 
2-nimqavatlarda qazish ishlari tugatilgandan soóng, ruda tushurgich 
(ruda tushirish uchun hizmat qiluvchi koótarilma) ning yuzasi keskin 
kengayib ketishi natijasida 3-nimqavatda qazish ishlarini olib borish 
imkoniyati boólmadi.  
Shundan soóng loyihaga oózgartirish kiritilib, zaezddan atrof togó 

jinslaridan sidirgóalash shtreki oótildi. Bu sidirgóalash shtrekidan ruda 
tanasi boóylab 3-nimqavat shtrekigacha ikkita koótarilma oótish 
rejalashtirildi. Koótarilmalarni oótish jarayonida oldin oótilgan ruda 
tushirgichga koótarilmaning 10 metrida qoóshilib ketishi kuzatildi. Buning 
asosiy sababi, oldin oótilgan koótarilmaning yuzasi keskin kengayib 
ketganidir, natijada ishlarning behatar olib borilishini hisobga olgan 
holda loyihaga yana oózgartirish kiritildi. 
Yangi loyihaga asosan koótarilma atrof togó jinslaridan oótiladigan va 

xar 8 metrda birlashtiruvchi yoólaklar oótiladigan boóldi. Shu tariqa 3- va 2-
nimqavatlarni qazib olish ishlari oózgartirilgan loyiha asosida amalga 
oshirildi. 2-nimqavatni qazib olish ishlari yakunlanishi arafasida, 1-
nimqavatga tushishdan oldin ruda tushurgichning yuzasi, ikki nimqavat 
oraligói yana kengayib ketishi natijasida 1-nimqavatni oótish va unda 
qazish ishlarini olib borish imkoniyati yana bir bor yoóqqa chiqdi. Bu holat 
loyihani yana bir bor qayta koórib chiqilishiga sabab boóldi.  
Qayta koórib chiqilgan loyihaga asosan sidirgóalash shtreki davom 

ettiriladigan boóldi, yaôni ruda tanasining yotish uzunligi yoónalishi boóylab 
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blok chegarasigacha oótilib, soóngra shtrekning oxiridan kesuvchi oóyiqlar 
yordamida 2-nimqavatgacha koótarilib, bu qirquvchi lahimlardan shpurlar 
majmui burgóulanib, portlatish ishlarini amalga oshirish koózda tutildi. 
Hosil qilingan shpurlarni baravariga portlatish evaziga blokdagi qazish 
ishlarini olib borish rejalashtirildi. 

Yuqoridagi barcha loyihalarning kamchiliklari blokdagi asosiy qazib 
olish ishlari yakunlanganidan soóng, blokdagi rudadan oótilgan 
koótarilmalarni ushlab turish (saqlash) uchun qoldirilgan seliklarni qazib 
olish jarayonida koórindi.  

Bular:  
ï ruda tushirgichni jihozlashda (yurish boólinmasiga) kon ishlarini 

olib borishning havflilik darajasi ortishi; 
ï jixozlash uchun ketgan yogóoch mustahkamlagichlarning sarfini 

ortishi, yaôni blokdagi ruda tushurgichlar va koótarilmalarni xar 2 metrda 
butun koótarilish balandligi boóylab paloklarni oórnatishga ketgan yogóoch 
mustahkamlagichlarning sarfini ortib ketishiga olib keldi; 
ï blokdagi oótilgan koótarilma va ruda tushirgichlarni ushlab turuvchi 

(saqlovchi) seliklarda shpurlar burgóulangandan soóng, burgóulangan 
shpurlarni baravariga portlatish oqibatida portlatish ishlarini boshqara 
olmaslik natijasida portlamay qolgan shpurlarning qolib ketishi havfi 
tugóildi, bu esa oóz navbatida seliklarning qolib ketishiga va seliklardagi 
yoóqotilishlarning ayrim hollarda 50% dan oshib ketishiga olib keldi; 
ï blokdagi seliklar baravariga potrlatilgandan soóng atrof togó jinslari 

qoóshilishi natijasida rudaning sifatsizlanishiga ham oóz taôsirini koórsatdi. 
914-8 blokini qazib olishga tayyorlash jarayonidagi barcha loyihalar 

asosida oótilgan tayyorlov lahimlari 1-jadvalda keltirilgan. 
914-8 blokidagi balans zahiralarni 3750 m3 yoki 9863 tonnani tashkil 

qilishini hisobga olsak, tayyorlov ishlarining solishtirma hajmi blokdagi 
tayyorlov lahimlarining hajmi balans zahirasining hajmiga nisbatiga teng 
boólib, quyidagini tashkil qiladi [10,11]: 

 

 

 
bu yerda, Vn ï blokdagi tayyorlov lahimlarining umumiy hajmi, m3;   
Vbl ï blokdagi umumiy hajm, m3. 

                                                                                      m3. 
Blokdagi tayyorlash ishlarining koeffisienti esa quyidagiga teng 

boóladi [9,10]: 

 
                                                               m/t, 

 

 
                                                    m3/t, 

 
bu yerda, Ln ï tayyorlovchi lahimlarning uzunligi, m;   
Q ï blokdagi rudaning sanoat zahirasi, t. 

Blokdagi tayyorlash ishlari davomida qazib olingan ruda ulushi 
quyidagiga teng: 

 
 
bu yerda, Qn ï tayyorlash ishlari davomida qazib olingan ruda 

miqdori, t. 
Kochbuloq konidagi tayyorlov lahimlarini oótishga ketgan harajatlarni 

hozirgi kun hisobi bilan oladigan boólsak, yaôni 1 m3 tayyorlov lahimlarini 
oótishga ketgan harajatlar 2063219,16 soómni tashkil qiladi. Blokdagi 
tayyorlov lahimlarining umumiy hajmi 1130 m3 ni tashkil qilishini hisobga 
olsak, bu harajatlar 2331,437 mln soómni tashkil qiladi. 

Amaldagi loyihalarning kamchiliklarini hisobga olib, +880 m 
gorizontidagi 914-8 blokini qazib olishga tayyorlashning samarali va 
havfsiz usulini, yaôni atrof togó jinslaridan oótish usulini koórib chiqamiz. 

Bu usulda blokni tayyorlashda +880 m gorizontidagi atrof togó 
jinsidan oótilgan shtrekdan zaezd ruda tanasigacha oótiladi. Zaezddan 
koótarilmalar atrof togó jinslaridan 1-nimqavatgacha oótilib, ular xar 8 
metrda yoólak (xodok) lar, sidirgalash ortlari oótish orqali 5 ta 
nimqavatlarga boólinadi. Blokdan shamollatish shtreki, shamollatish 
koótarilmasi uchun nisha, shamollatish koótarilmasi va shamollatish 
yoólagi (xodok) lahimlarini oótish orqali 2-zahira chiqish yoólini 
taôminlaymiz. Lahimlarni oótib blokni qazib olish ishlariga tayyorlab 
olganimizdan soóng qazish ishlarini boshlaymiz. 

Qazib olish ishlari 1-nimqavatdan 5-nimqavatgacha yuqoridan 
pastga qarab tushish tartibi bilan, blokni nimqavat shtreklar bilan qazib 
olish tizimi orqali qazish ishlari olib boriladi. 5-nimqavatda qazish ishlari 
yakunlangandan sung zaezd ruda tanasini kesib oótguncha davom 
ettiriladi. Zaezddan ruda tanasining yotish uzunligi yoónalishi boóylab 
sidirgóalash shtreki oótiladi.  
Sidirgóalash shtrekida ham, qazib olish ishlari nimqavat shtreklar 

bilan qazib olish tizimi orqali amalga oshiriladi. Bu usulda blokni qazib 
olishga tayyorlaganimizda koótarilma va ruda tushirgichlar, boshqa 
tayyorlovchi lahimlarni saqlab turish uchun seliklar qoldirilmaydi. Blokni 
qazib olish uchun tayyorlangan balans zahiralar ortiqcha qiyinchiliklarsiz 
rudaning sifatsizlanishi va yoóqotilishlarini kamaytirgan holda toóliq qazib 
olinadi. 

914-8 blokining taklif qilinayotgan tayyorlash usuli bilan 
tayyorlangandagi kon lahimlarining oólchamlari va hajmlari 2-jadvalda 
koórsatilgan. Taklif qilinayotgan usulda, yaôni atrof togó jinslaridan tayyor-
lov lahimlarini oótib blokni tayyorlarlash usuli natijasida qator afzalliklarga 
ega boólamiz: 
ï tayyorlov lahimlarini ushlab turish ortiqcha qiyinchiliklarsiz amalga 

oshiriladi; 
ï mushtaxkamlashga ketgan harajatlar sezilarli kamayadi; 
ï balans zahiralarni yoóqotilishlarsiz qazib olish imkoniyati oshadi; 
ï rudaning sifatsizlanishini nazorat qilish imkoniyati paydo boóladi; 
ï qazib olish ishlarini hafvsiz olib borish darajasi ortadi; 

1-jadval 
 914-8 blokining tayyorlov lahimlarini rudali usul bilan oôtilgandagi kon lahimlarining oôlchamlari va hajmlari 

T/r Kon lahimlari nomlari 
Rudadan 
oôtilgan, m 

Atrof togô 
jinslaridan 
oôtilgan, m 

Umumiy oôtilgan, 
m 

Rudadan 
oôtilgan, m3 

Atrof togô 
jinslaridan 
oôtilgan, m3 

Umumiy oôtilgan, 
m3 

1. Zayezd 1,5 18,5 20 10,5 129,5 140 

2. Koótarilma nishasi 6 9 15 24 36 60 

3. Koótarilma 48 30 78 230 120 350 

4. Ruda tushirgich 62 6 68 248 24 272 

5. Shamollatish koótarilmasi nishasi ï 3 3 ï 9 9 

6. Shamollatish koótarilmasi ï 9 9 ï 27 27 

7. Shamollatish yoólagi ï 4 4 ï 12 12 

8. Sidirgóalash shtreki ï 17 17 ï 68 68 

9. Sidirgóalash shtreki nishasi ï 3 3 ï 18 18 

10. Yoólaklar 39 19 58 117 57 174 

Jami 156,5 118,5 275 629,5 500,5 1130 
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ï blokni tayyorlashga sarflangan vaqtning kamligi tufayli konning 
ishlab chiqarish unumdorligi keskin darajada ortib ketadi. 
Koórib chiqilayotgan tayyorlash usulidagi blokni tayyorlov ishlarining 

solishtirma hajmi quyidagiga teng boóladi: 
 

 
 
Blokdagi tayyorlash ishlarining koeffisienti esa quyidagiga teng 

boóladi: 
 
 

 
 
 
 
Blokdagi tayyorlash ishlari davomida qazib olingan ruda ulushi, 

barcha oótilgan tayyorlash ishlaring ruda tanasidan oótilmaganligi uchun 
ŭn = 0 ga teng boóladi. 

Tayyorlov lahimlarini oótishga ketgan harajatlar esa, taklif 
qilinayotgan tayyorlash usulidagi blokni tayyorlov lahimlarining umumiy 
hajmini 589 m3 ligini hisobga olsak, bu harajatlar 1215,236 mln soómni 
tashkil qiladi. 

 

Yuqorida koórib chiqilgan ikkita tayyorlash usulini solishtiradigan 
boólsak, blokni qazib olishga tayyorlashning birinchi usulida ruda 
tushirgichning yuzasi loyihada koórsatilganidan kengayib ketishi 
natijasida kon ishlarini olib borish havfsizlik nuqtai nazaridan 
qiyinlashgan. Buning asosiy sababi, burgóulab portlatish ishlari ruda 
tushirgichdan uncha katta boólmagan masofada amalga 
oshirilganidandir.  

Birinchi tayyorlash usulida faqatgina birinchi loyihada blokdan 
ikkinchi zahira chiqish yoólini mavjudligi, qolgan uchta loyihada blokdan 
ikkichi zahira chiqish yoóli bilan taôminlay olmaslik ham bu tayyorlash 
usulining eng asosiy kamchiligidir.  

Taklif qilinayotgan tayyorlash usuli bundan mustasno. Bu holat esa 
kon ishlarini olib borishning yagona havfsizlik qoidalariga ham zid 
hisoblanadi [12]. 

1- va 2-jadvallardan blokni qazib olishga tayyorlashning birinchi 
usulida kon ishlarini olib borishning qiyinlashishi oqibatida tayyorlovchi 
lahimlarning hajmini ikkinchi usulga nisbatan oshib ketganini koórish 
mumkin.  

Tayyorlovchi lahimlarning hajmini ortishi ortiqcha sarf-harajatlarni 
kelib chiqishiga sabab boóldi. 
Birinchi tayyorlash usulida lahimlarni oótishga ketgan harajatlarni 

lahimlarni rudadan oótib bir qismini qaytarishning imkoni boólgan 
boólsada, saqlovchi seliklarda qolgan yoóqotilishlarni, seliklarni 
baravariga portlatish orqali qoóporib olingan rudaning sifatsizlanishini, 
mustahkamlagichlarga ketgan sarf-harajatlarni va eng asosiysi kon 
ishlarini olib borishning yagona havfsizlik qoidalariga ayrim holatlarda 
amal qilmaganligini koórishimiz mumkin. 

Ikkinchi usulda esa, blok qazib olishga tayyorlanganida faqatgina 
tayyorlov lahimlarining atrof togó jinslaridan oótilganligi hisobiga, ketgan 
sarf-harajatlari qaytarib olinmasligi uning asosiy kamchiligidir. 
Koórib chiqilganlardan shuni xulosa qilish mumkin-ki, ikkinchi taklif 

qilinayotgan tayyorlash usulida tayyorlash ishlaring solishtirma hajmi 
birinchi usulga nisbatan 47,8% ga, tayyorlash ishlarining koeffisienti 
47,6% ga kamni tashkil etmoqda, bundan koórinib turibdiki blokdagi 
ming tonna mahsulotga ishlov berish hajmi ikkinchi usulda hozirgi 
kunda qoóllanilayotgan usulga nisbatan ikki barobar kamroqni tashkil 
qilmoqda. 
Xulosa qilib aytganda, ñKochbuloqò konining +880 m gorizontidagi 

14-ruda tanasidagi qolgan bloklarni qazib olishga tayyorlash ishlarini 
yuqorida koórib chiqilgan ikkinchi tayyorlash usuliga tayangan holda, 
yaôni ruda tanasini, tayyorlov kon lahimlarini atrof togó jinslaridan oótib 
tayyorlash usuli bilan qazib olishga tayyorlash maqsadga muvofiq 
boóladi. 
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2- jadval 
914-8 blokini tayyorlov lahimlarini atrof togô jinslaridan oôtish usuli bilan 

tayyorlangandagi kon lahimlarining oôlchamlari va hajmlari 

T/r 
Kon lahimlari 

nomlari 

Atrof togô 
jinslaridan 
oôtilgan, m 

Umumiy 
oôtilgan, m 

Atrof togô 
jinslaridan 
oôtilgan, m3 

Umumiy 
oôtilgan, 

m3 

1. Zaezd 11 11 77 77 

2. Koótarilmalar nishasi 6 6 24 24 

3. Koótarilma 38 38 152 152 

4. Ruda tushirgich 38 38 152 152 

5. Yoólaklar 25 25 75 75 

6. Shamollatish shtreki 10 10 40 40 

7. 
Shamollatish 
koótarilma nishasi 

3 3 9 9 

8. 
Shamollatish 
koótarilmasi 

9 9 27 27 

9. Shamollatish yoólagi 5 5 15 15 

10. 
Sidirgóalash uskunasi 
nishasi 

3 3 18 18 

Jami 148 148 589 589 
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This article describes one of the main problems of mining enterprises on the example of improving the method of preparation of the ore body of the deposit 

Kochbulak Angren ore management, is the need for the right choice of method of preparation in difficult mining conditions at the initial stage of development of 
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ʰʝʥʠʶ ʩʪʦʠʤʦʩʪʠ ʚʟʨʳʚʥʳʭ ʨʘʙʦʪ ʠʟ-ʟʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʨʦʛʦʩʪʦʷ-
ʱʠʭ ʚʦʜʦʫʩʪʦʡʯʠʚʳʭ ɺɺ, ʫʩʣʦʞʥʝʥʠʷ ʪʝʭʥʠʢʠ ʟʘʨʷʞʘʥʠʷ, ʫʚʝʣʠʯʝ-
ʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʦʪʢʘʟʦʚ ʟʘʨʷʜʦʚ. 
ʇʦʤʠʤʦ ʵʪʠʭ, ʦʙʱʠʭ ʜʣʷ ʚʩʝʭ ʢʘʨʴʝʨʦʚ, ʟʘʪʨʫʜʥʝʥʠʡ ʥʘ ʤʥʦʛʠʭ 

ʛʦʨʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʩʪʘʣʢʠʚʘʶʪʩʷ ʠ ʩʦ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʪʨʫʜʥʦʩʪʷ-
ʤʠ, ʪʘʢʞʝ ʚʳʟʚʘʥʥʳʤʠ ʦʙʚʦʜʥʸʥʥʦʩʪʴʶ ʧʦʨʦʜ. ʇʨʠʩʫʪʩʪʚʠʝ ʘʛʨʝʩ-
ʩʠʚʥʦʡ (ʢʠʩʣʦʡ ʠʣʠ ʱʝʣʦʯʥʦʡ) ʚʦʜʳ ʚ ʥʝʢʦʪʦʨʳʭ ʨʘʟʥʦʚʠʜʥʦʩʪʷʭ 
ʨʫʜ ʩʦʟʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʳʭ ʚʟʨʳʚʦʚ ɺɺ. 
ʇʦ ʦʪʯʝʪʥʳʤ ʜʘʥʥʳʤ ʛʦʨʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʩʨʝʜʥʷʷ ʩʪʦʠʤʦʩʪʴ 

ʚʟʨʳʚʘʥʠʷ ʦʙʚʦʜʥʸʥʥʳʭ ʧʦʨʦʜ ʥʘ ʢʘʨʴʝʨʘʭ ʧʦʯʪʠ ʚ ʜʚʘ ʨʘʟʘ ʚʳʰʝ, 
ʯʝʤ ʘʥʘʣʦʛʠʯʥʳʭ ʧʦ ʩʚʦʡʩʪʚʘʤ ʩʫʭʠʭ ʧʦʨʦʜ. ʅʘʠʙʦʣʴʰʠʝ ʨʝʟʝʨʚʳ 
ʩʥʠʞʝʥʠʷ ʩʪʦʠʤʦʩʪʠ ʚʟʨʳʚʥʳʭ ʨʘʙʦʪ ʥʘ ʢʘʨʴʝʨʘʭ ʠʤʝʶʪʩʷ ʠʤʝʥʥʦ 
ʧʨʠ ʚʟʨʳʚʘʥʠʠ ʦʙʚʦʜʥʸʥʥʳʭ ʧʦʨʦʜ. ʆʜʥʘʢʦ ʨʝʘʣʠʟʘʮʠʷ ʵʪʠʭ ʨʝʟʝʨ-
ʚʦʚ ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʫʩʠʣʠʡ. 
ʊʨʫʜʦʸʤʢʦʩʪʴ ʟʘʨʷʞʘʥʠʷ ʦʙʚʦʜʥʸʥʥʳʭ ʩʢʚʘʞʠʥ ʥʘ 40-50% ʚʳʰʝ, 

ʯʝʤ ʩʫʭʠʭ. ʇʨʠ ʙʦʣʴʰʦʡ ʟʘʛʨʫʞʝʥʥʦʩʪʠ ʚʟʨʳʚʥʦʛʦ ʧʝʨʩʦʥʘʣʘ ʢʘʨʴʝ-
ʨʦʚ ʧʦʚʳʰʝʥʠʝ ʪʨʫʜʦʸʤʢʦʩʪʠ ʨʘʙʦʪ ʤʝʰʘʝʪ ʨʠʪʤʠʯʥʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ 
ʚʟʨʳʚʦʚ ʠ ʩʦʢʨʘʱʝʥʠʶ ʠʭ ʢʦʣʠʯʝʩʪʚʘ. 
ʋʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʦʪʢʘʟʦʚ ʟʘʨʷʜʦʚ ʠʟ-ʟʘ ʦʙʚʦʜʥʸʥʥʦʩʪʠ ʩʢʚʘ-

ʞʠʥ ʚʳʟʳʚʘʝʪʩʷ ʥʝʩʢʦʣʴʢʠʤʠ ʧʨʠʯʠʥʘʤʠ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʥʝʜʦʩʪʘ-
ʪʦʯʥʘʷ ʚʦʜʦʫʩʪʦʡʯʠʚʦʩʪʴ ʚʟʨʳʚʯʘʪʳʭ ʤʘʪʝʨʠʘʣʦʚ (ʚ ʯʘʩʪʥʦʩʪʠ, 
ʜʝʪʦʥʠʨʫʶʱʝʛʦ ʰʥʫʨʘ), ʦʙʨʘʟʦʚʘʥʠʝ ʰʣʘʤʦʚʳʭ ʧʝʨʝʤʳʯʝʢ ʧʨʠ 

ʧʝʨʝʨʳʚʘʭ ʚ ʟʘʨʷʞʘʥʠʠ ʩʢʚʘʞʠʥ, ʚʳʤʳʚʘʥʠʝ ʠ ʨʘʩʪʚʦʨʝʥʠʝ ʘʤʤʠ-
ʘʯʥʦʡ ʩʝʣʠʪʨʳ ʠʟ ʟʘʨʷʜʦʚ ɺɺ. 
ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʫʚʝʣʠʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʩʥʠʞʝʥʠʝ ʩʪʦʠ-

ʤʦʩʪʠ ʚʟʨʳʚʥʳʭ ʨʘʙʦʪ ʚ ʦʙʚʦʜʥʸʥʥʳʭ ʧʦʨʦʜʘʭ ʥʘ ʢʘʨʴʝʨʘʭ ʧʨʝʜ-
ʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʘʞʥʫʶ ʠ ʩʣʦʞʥʫʶ ʧʨʦʙʣʝʤʫ. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ 
ʝʶ ʟʘʥʠʤʘʶʪʩʷ ʤʥʦʛʠʝ ʢʨʫʧʥʳʝ ʛʦʨʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʠʩʩʣʝʜʦʚʘ-
ʪʝʣʴʩʢʠʝ ʦʨʛʘʥʠʟʘʮʠʠ. 
ʍʘʨʘʢʪʝʨ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʙʚʦʜʥʸʥʥʦʩʪʠ ʩʢʚʘʞʠʥ ʥʘ ʢʘʨʴʝʨʘʭ 

ʚʝʩʴʤʘ ʨʘʟʥʦʦʙʨʘʟʥʳ. ʅʘ ʥʠʭ ʚʣʠʷʝʪ ʮʝʣʳʡ ʨʘʜ ʬʘʢʪʦʨʦʚ: ʧʨʠʨʦʜ-
ʥʘʷ ʦʙʚʦʜʥʸʥʥʦʩʪʴ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʩʚʦʡʩʪʚʘ ʩʣʘʛʘʶʱʠʭ ʝʛʦ ʧʦʨʦʜ 
(ʪʨʝʱʠʥʦʚʘʪʦʩʪʴ, ʩʦʩʪʘʚ), ʩʫʱʝʩʪʚʫʶʱʘʷ ʩʠʩʪʝʤʘ ʜʨʝʥʘʞʥʳʭ ʩʦ-
ʦʨʫʞʝʥʠʡ, ʛʣʫʙʠʥʘ ʦʪʨʘʙʘʪʳʚʘʝʤʦʛʦ ʫʯʘʩʪʢʘ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʢʣʠ-
ʤʘʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʡʦʥʘ ʠ ʜʨ. 
ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʢʘʨʴʝʨʥʳʝ ʚʦʜʳ ʥʘʧʦʨʥʳʝ, ʦʜʥʘʢʦ, 

ʧʨʠʪʦʢʠ ʚʦʜʳ ʚʦ ʚʟʨʳʚʥʳʝ ʩʢʚʘʞʠʥʳ ʠ ʩʪʝʧʝʥʴ ʧʨʦʪʦʯʥʦʩʪʠ ʤʦʛʫʪ 
ʟʥʘʯʠʪʝʣʴʥʦ ʚʘʨʴʠʨʦʚʘʪʴ. ɼʘʣʝʢʦ ʥʝ ʚʩʝʛʜʘ ʧʨʦʪʦʯʥʦʩʪʴ ʚʦʜʳ ʚ 
ʩʢʚʘʞʠʥʘʭ ʦʢʘʟʳʚʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʡ. ʅʠʞʥʠʝ ʛʦʨʠʟʦʥʪʳ ʢʘʨʴʝʨʦʚ 
ʦʙʚʦʜʥʝʥʳ ʦʙʳʯʥʦ ʩʠʣʴʥʝʝ, ʯʝʤ ʚʝʨʭʥʠʝ, ʯʪʦ ʩʚʷʟʘʥʦ ʥʝ ʪʦʣʴʢʦ ʩ 
ʫʚʝʣʠʯʝʥʠʝʤ ʚʦʜʦʥʦʩʥʦʩʪʠ ʥʠʞʝʣʝʞʘʱʠʭ ʛʦʨʠʟʦʥʪʦʚ, ʥʦ ʠ ʩ ʧʨʠʪʦ-
ʢʦʤ ʚʦʜʳ ʩ ʚʳʰʝʣʝʞʘʱʠʭ ʛʦʨʠʟʦʥʪʦʚ. 
ʈʘʟʣʠʯʥʘ ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʠ ʢʠʩʣʦʪʥʦʩʪʴ ʢʘʨʴʝʨʥʳʭ ʚʦʜ. ʇʦʢʘ-

ʟʘʪʝʣʴ ʢʠʩʣʦʪʥʦʩʪʠ ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʮʚʝʪʥʳʭ ʤʝʪʘʣʣʦʚ ʤʝʥʷʝʪ-
ʩʷ ʦʪ 1 ʜʦ 8-9, ʪ.ʝ. ʘʛʨʝʩʩʠʚʥʳʝ ʚʦʜʳ ʤʦʛʫʪ ʙʳʪʴ ʢʘʢ ʢʠʩʣʳʤʠ, ʪʘʢ ʠ 
ʱʝʣʦʯʥʳʤʠ. 

ʁʊCʄɾɽʇɻɹʆʁɾ ʊʈʇʊʇɺʇɻ ɻɾɽɾʆʁʘ ɻʀʉʔɻʆʔʎ ʉɹɺʇʋ ɻ 
ʇɺɻʇɽʆɫʆʆʔʎ ʊʃɻɹɿʁʆɹʎ ʆɹ ʇʋʃʉʔʋʔʎ ɼʇʉʆʔʎ ʉɹɺʇʋɹʎ  
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Maqolada quduqlarda suvchanligining tabiati va uning intensivligiga taôsir qiluvchi omillar ko'rib chiqilgan. Karyerlarda suvli togԐ 
jinslarida portlatish ishlarini olib borishda ushbu ishlarning tannarxini pasaytirish maqsadida BPI ni takomillashtirish muammosini hal 
qilish yoԐllari taklif etilgan, ular suvli togԐ jinslarida foydalanish uchun yangi, ilgԐor va tejamkor portlovchi moddallarni yaratish, mavjud 
portlovchi moddallar bilan portlatish texnologiyasini takomillashtirish; tanlash va ularni muayyan sharoitlarda ishlatish; eng tejamkor 
portlovchi moddalar va suvli quduqlarni drenajlash yoki suvga ustuvor portlovchi moddalarni ishlatish imkonini beradigan zaryadlarni 
suvdan himoya qilish. Maqola mualliflari tomonidan ishlab chiqilgan quduqlardan suv va burgԐi shlamlarrini olib tashlash uchun maxsus 
suv osti qurilmasining konstruksiyasi koԐrib chiqilgan. 
Tayanch iboralar: togԐ jinslarining suvdorligi, portlatish ishlari tannarxi, oԐz-oԐzidan portlashlar ehtimoli, portlash vaqtida radlar 

sonining ko'payishi, kareyr suvlari mineralizatsiyasi va kislotaliligi, suvdorlik anizotropiya, eritmalarning gellari, shlamlangan quduqlar, 
nasos konstruktsiyasi, portlatish ishlarini takomillashtirish. 

 
ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʭʘʨʘʢʪʝʨ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʙʚʦʜʥʸʥʥʦʩʪʠ ʩʢʚʘʞʠʥ. ʇʨʝʜʣʦʞʝʥʳ ʧʫʪʠ 

ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʚʟʨʳʚʥʳʭ ʨʘʙʦʪ ʚ ʦʙʚʦʜʥʸʥʥʳʭ ʧʦʨʦʜʘʭ ʥʘ ʢʘʨʴʝʨʘʭ ʩ ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ ʠʭ ʩʝʙʝʩʪʦʠ-
ʤʦʩʪʠ, ʟʘʢʣʶʯʘʶʱʠʝʩʷ ʚ ʩʦʟʜʘʥʠʠ ʥʦʚʳʭ, ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʳʭ ʠ ʵʢʦʥʦʤʠʯʥʳʭ ʚʟʨʳʚʯʘʪʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ 
ʦʙʚʦʜʥʸʥʥʳʭ ʧʦʨʦʜʘʭ, ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʪʝʭʥʦʣʦʛʠʠ ʚʝʜʝʥʠʷ ʚʟʨʳʚʥʳʭ ʨʘʙʦʪ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʚʟʨʳʚʯʘʪʳʤʠ ʤʘʪʝʨʠʘ-
ʣʘʤʠ, ʚʳʙʦʨʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘʠʙʦʣʝʝ ʵʢʦʥʦʤʠʯʥʳʭ ɺɺ ʠ ʦʩʫʰʝʥʠʠ ʦʙʚʦʜʥʸʥʥʳʭ ʩʢʚʘʞʠʥ ʠʣʠ ʠʟʦ-
ʣʷʮʠʷ ʟʘʨʷʜʦʚ ʦʪ ʚʦʜʳ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝʚʦʜʦʫʩʪʦʡʯʠʚʳʝ ɺɺ. ʈʘʩʩʤʦʪʨʝʥʘ ʢʦʥʩʪʨʫʢʮʠʷ ʩʧʝʮʠʘʣʴʥʦʛʦ 
ʧʦʛʨʫʞʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʫʜʘʣʝʥʠʷ ʚʦʜʳ ʠ ʰʣʘʤʘ ʠʟ ʙʫʨʦʚʳʭ ʩʢʚʘʞʠʥ, ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʘʚʪʦʨʘʤʠ ʩʪʘʪʴʠ. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʙʚʦʜʥʸʥʥʦʩʪʴ ʧʦʨʦʜ,  ʩʪʦʠʤʦʩʪʴ ʚʟʨʳʚʥʳʭ ʨʘʙʦʪ, ʚʦʟʤʦʞʥʦʩʪʴ ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʳʭ ʚʟʨʳʚʦʚ, ʫʚʝʣʠ-

ʯʝʥʠʝ ʯʠʩʣʘ ʦʪʢʘʟʦʚ, ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʠ ʢʠʩʣʦʪʥʦʩʪʴ ʢʘʨʴʝʨʥʳʭ ʚʦʜ, ʦʙʚʦʜʥʸʥʥʦʩʪʴ, ʘʥʠʟʦʪʨʦʧʠʷ, ʛʝʣʠ ʨʘʩʪʚʦʨʦʚ, ʦʰʣʘʤʦ-
ʚʘʥʥʦʡ ʩʢʚʘʞʠʥʳ, ʢʦʥʩʪʨʫʢʮʠʠ ʥʘʩʦʩʦʚ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʚʟʨʳʚʥʳʭ ʨʘʙʦʪ.  

ʆʬʫʭʬʤʤʧʞʛ ɼ.ʊ., 
ʥʘʯʘʣʴʥʠʢ 

ʋʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʦʪʜʝʣʘ 
ɸʣʤʘʣʳʢʩʢʦʛʦ ʬʠʣʠʘʣʘ ʅʀʊʋ «ʄʀʉʠʉ», 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

 

 

 ɼʙʡʚʦʙʠʙʩʧʛ ɺ.ɹ., 
ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ 
ʢʘʬʝʜʨʳ «ɻʦʨʥʦʝ ʜʝʣʦ» 

ɸʣʤʘʣʳʢʩʢʦʛʦ ʬʠʣʠʘʣʘ ʊɻʊʋ ʠʤ. ʀ. ʂʘʨʠʤʦʚʘ 
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ɻɽʆʊɽʍʅʆʃʆɻʀʗ 

ʋʨʦʚʝʥʴ ʚʦʜʳ ʚ ʦʙʚʦʜʥʝʥʥʳʭ ʩʢʚʘʞʠʥʘʭ ʠ ʠʭ ʜʦʣʷ ʚ ʦʙʱʝʤ 
ʢʦʣʠʯʝʩʪʚʝ ʚʟʨʳʚʘʝʤʳʭ ʩʢʚʘʞʠʥ ʥʘ ʨʘʟʥʳʭ ʢʘʨʴʝʨʘʭ ʠ ʥʘ ʨʘʟʥʳʭ 
ʫʯʘʩʪʢʘʭ ʦʜʥʦʛʦ ʢʘʨʴʝʨʘ ʪʘʢʞʝ ʨʘʟʣʠʯʘʶʪʩʷ.  
ʋʚʝʣʠʯʝʥʠʝ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʧʦʨʦʜ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʨʦʩʪʦʤ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʬʠʣʴʪʨʘʮʠʠ ʠ ʙʦʣʝʝ ʘʢʪʠʚʥʦʡ ʤʠʛʨʘʮʠʝʡ ʚʦʜʳ. 
ʇʦʵʪʦʤʫ ʩʢʚʘʞʠʥʳ, ʧʨʦʙʫʨʝʥʥʳʝ ʧʦʙʣʠʟʦʩʪʠ ʦʪ ʙʦʨʪʦʚ ʫʩʪʫʧʦʚ ʚ 
ʙʦʣʝʝ ʪʨʝʱʠʥʦʚʘʪʳʭ ʧʨʠ ʧʨʦʯʠʭ ʨʘʚʥʳʭ ʫʩʣʦʚʠʷʭ ʧʦʨʦʜʘʭ, ʤʝ-
ʥʝʝ ʦʙʚʦʜʥʝʥʳ, ʯʝʤ ʧʨʦʙʫʨʝʥʥʳʝ ʚ ʩʣʘʙʦʪʨʝʱʠʥʦʚʘʪʳʭ ʧʦʨʦʜʘʭ. 
ʕʪʦ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ ʤʥʦʛʦʨʷʜʥʦʤ ʨʘʩʧʦʣʦʞʝʥʠʠ ʩʢʚʘʞʠʥ: ʥʘʠʤʝ-
ʥʝʝ ʦʙʚʦʜʥʝʥʳ ʩʢʚʘʞʠʥʳ ʧʝʨʚʦʛʦ ʨʷʜʘ, ʨʘʩʧʦʣʘʛʘʶʱʠʝʩʷ ʚ ʟʦʥʝ 
ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ, ʚʳʟʚʘʥʥʦʡ ʧʨʝʜʳʜʫʱʠʤʠ ʚʟʨʳ-
ʚʘʤʠ, ʩ ʫʜʘʣʝʥʠʝʤ ʞʝ ʦʪ ʦʪʢʦʩʘ ʫʩʪʫʧʘ ʦʙʚʦʜʥʸʥʥʦʩʪʴ ʩʢʚʘʞʠʥ 
ʫʚʝʣʠʯʠʚʘʝʪʩʷ. 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟʫʯʝʥʠʶ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʢʘʨʴʝʨʦʚ ʩ ʧʦʟʠʮʠʠ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʝʜʝʥʠʷ ʚʟʨʳʚʥʳʭ 
ʨʘʙʦʪ ʫʜʝʣʷʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʚʥʠʤʘʥʠʝ. 
ʆʙʳʯʥʦ ʨʘʟʥʳʝ ʫʯʘʩʪʢʠ ʢʘʨʴʝʨʥʦʛʦ ʧʦʣʷ ʦʙʚʦʜʥʝʥʳ ʥʝʦʜʠʥʘʢʦ-

ʚʦ ï ʦʙʚʦʜʥʸʥʥʦʩʪʴ ʘʥʠʟʦʪʨʦʧʥʘ ʢʘʢ ʚ ʧʣʘʥʝ, ʪʘʢ ʠ ʚ ʨʘʟʨʝʟʝ ʤʝʩʪʦ-
ʨʦʞʜʝʥʠʷ. ʇʦʵʪʦʤʫ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʟʨʳʚʥʳʭ ʨʘ-
ʙʦʪ ʠ ʧʨʘʚʠʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʘʩʭʦʜʘ ʨʘʟʣʠʯʥʳʭ ɺɺ ʩʣʝʜʫʝʪ 
ʧʨʦʚʦʜʠʪʴ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʢʘʨʴʝʨʦʚ ʧʦ ʚʝʨʦʷʪʥʦʡ ʦʙʚʦʜʥʸʥʥʦʩʪʠ 
ʚʟʨʳʚʥʳʭ ʩʢʚʘʞʠʥ ʧʦʜʦʙʥʦ ʪʦʤʫ, ʢʘʢ ʵʪʦ ʜʝʣʘʝʪʩʷ ʥʘ ʥʝʢʦʪʦʨʳʭ 
ʢʘʨʴʝʨʘʭ ʚ ʦʪʥʦʰʝʥʠʠ ʜʨʦʙʠʤʦʩʪʠ ʧʦʨʦʜ ʚʟʨʳʚʦʤ. 
ɿʥʘʯʠʪʝʣʴʥʳʝ ʧʨʠʪʦʢʠ ʚʦʜʳ ʦʢʘʟʳʚʘʶʪ ʚʝʩʴʤʘ ʥʝʙʣʘʛʦʧʨʠʷʪ-

ʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʪʝʭʥʦʣʦʛʠʶ ʟʘʨʷʞʘʥʠʷ ʩʢʚʘʞʠʥ ʥʘ ʢʘʨʴʝʨʘʭ. ʉ 
ʫʛʣʫʙʣʝʥʠʝʤ ʜʝʡʩʪʚʫʶʱʠʭ ʢʘʨʴʝʨʦʚ ʠ ʚʦʚʣʝʯʝʥʠʝʤ ʚ ʨʘʟʨʘʙʦʪʢʫ 
ʥʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʩʦ ʩʣʦʞʥʳʤʠ ʛʠʜʨʦ-
ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʩʪʝʧʝʥʴ ʠʭ ʚʣʠʷʥʠʷ ʚʦʟʨʘʩʪʘʝʪ. 
ɿʘʨʷʞʘʥʠʝ ʦʙʚʦʜʥʸʥʥʳʭ ʩʢʚʘʞʠʥ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʝʠʤʫʱʝ-

ʩʪʚʝʥʥʦ ʚʨʫʯʥʫʶ ʛʨʘʥʫʣʦʪʦʣʦʤ, ʘʣʶʤʦʪʦʣʦʤ ʠ ʜʨʫʛʠʤʠ ʜʦʨʦʛʦʩʪʦʷ-
ʱʠʤʠ ɺɺ. ɼʣʷ ʵʪʠʭ ʫʩʣʦʚʠʡ ʥʝʦʙʭʦʜʠʤ ʙʦʣʝʝ ʰʠʨʦʢʠʡ ʘʩʩʦʨʪʠʤʝʥʪ 
ʚʦʜʦʫʩʪʦʡʯʠʚʳʭ ʜʝʰʝʚʳʭ ɺɺ. ʊʦʣʴʢʦ ʦʪʩʫʪʩʪʚʠʝʤ ʪʘʢʠʭ ɺɺ ʤʦʞʝʪ 
ʙʳʪʴ ʦʙʲʷʩʥʝʥʦ ʧʨʠʤʝʥʝʥʠʝ ʛʨʘʥʫʣʦʪʦʣʘ ʚ ʦʙʚʦʜʥʸʥʥʳʭ ʧʦʨʦʜʘʭ 
ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʠ ʩʨʝʜʥʝʡ ʢʨʝʧʦʩʪʠ. 
ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚʩʝ ʰʠʨʝ ʧʨʦʠʟʚʦʜʷʪ ʦʩʫʰʝʥʠʝ ʩʢʚʘʞʠʥ 

ʧʝʨʝʜ ʟʘʨʷʞʘʥʠʝʤ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ ʠ ʧʦʩʣʝʜʫʶ-
ʱʝʝ ʟʘʨʷʞʘʥʠʝ ʠʭ ʘʤʤʠʘʯʥʦ-ʩʝʣʠʪʨʝʥʥʳʤʠ ɺɺ. ɿʘʨʷʞʘʥʠʝ ʚʝʜʝʪʩʷ 
ʚʳʩʦʢʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʤ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʤ ʩʧʦʩʦʙʦʤ, ʧʨʠʯʝʤ 
ɺɺ ʟʘʩʳʧʘʶʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʩʢʚʘʞʠʥʫ, ʝʩʣʠ ʧʨʠʪʦʢ ʚʦʜʳ 
ʥʝʟʥʘʯʠʪʝʣʴʥʳʡ, ʠʣʠ ʚ ʨʫʢʘʚʘ ʠʟ ʧʦʣʠʵʪʠʣʝʥʦʚʦʡ ʧʣʝʥʢʠ. ʐʠʨʦʢʦʝ 
ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʵʪʦʪ ʩʧʦʩʦʙ ʧʦʣʫʯʠʣ ʚ ʉʐɸ ʠ ʂʘʥʘʜʝ, ʯʪʦ ʧʦʟʚʦ-
ʣʠʣʦ ʜʦʚʝʩʪʠ ʜʦʣʶ ʩʤʝʩʝʡ ʪʠʧʘ ɸʉ+ɼʊ ʚ ʦʙʱʝʤ ʦʙʲʤyʝ 
ʧʦʪʨʝʙʣʝʥʠʷ ɺɺ ʜʦ 78 % [1]. 
ʇʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʚʦʜʦʫʩʪʦʡʯʠʚʳʭ ɺɺ ʚ ʟʘʚʦʜʩʢʠʭ ʫʩʣʦʚʠʷʭ ʩ 

ʧʦʩʣʝʜʫʶʱʝʡ ʫʧʘʢʦʚʢʦʡ ʚ ʧʦʣʠʵʪʠʣʝʥʦʚʳʝ ʦʙʦʣʦʯʢʠ ʨʝʮʝʧʪʫʨʫ 
ʩʦʩʪʘʚʣʷʶʪ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʩʢʦʨʦʩʪʴ ʛʝʣʝʦʙʨʘʟʦʚʘʥʠʷ ʙʳʣʘ 
ʥʝʙʦʣʴʰʦʡ. ɺɺ, ʠʟʛʦʪʦʚʣʷʝʤʳʝ ʚ ʩʤʝʩʠʪʝʣʴʥʦ-ʟʘʨʷʜʥʳʭ ʤʘʰʠʥʘʭ, 
ʜʦʣʞʥʳ ʙʳʪʴ ʪʝʢʫʯʠʤʠ ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʚʦʜʦʫʩʪʦʡʯʠʚʳʤʠ. ʕʪʠ ʧʨʦ-
ʪʠʚʦʨʝʯʠʚʳʝ ʪʨʝʙʦʚʘʥʠʷ ʚʳʧʦʣʥʷʶʪʩʷ ʨʝʛʫʣʠʨʦʚʘʥʠʝʤ ʩʢʦʨʦʩʪʠ 
ʛʝʣʝʦʙʨʘʟʦʚʘʥʠʷ; ʧʦʢʘ ʩʤʝʩʴ ʪʨʘʥʩʧʦʨʪʠʨʫʝʪʩʷ ʧʦ ʰʣʘʥʛʘʤ, ʢʦʥʩʠ-
ʩʪʝʥʮʠʷ ʝʝ ʜʦʣʞʥʘ ʙʳʪʴ ʜʦʚʦʣʴʥʦ ʞʠʜʢʘʷ, ʛʝʣʴ ʜʦʣʞʝʥ ʦʙʨʘʟʦʚʳ-
ʚʘʪʴʩʷ ʧʨʠ ʚʳʭʦʜʝ ʩʤʝʩʠ ʠʟ ʟʘʨʷʜʥʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʘ. 
ʀʟʚʝʩʪʥʦ ʪʘʢʞʝ, ʯʪʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʯʥʳʝ ʛʝʣʠ ʨʘʩʪʚʦʨʦʚ ʂʄʎ 

ʦʙʨʘʟʫʶʪʩʷ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʠʦʥʦʚ ʞʝʣʝʟʘ (Fe+++), ʤʝʜʠ (ʉu++) ʠ ʘʣʶ-
ʤʠʥʠʷ (ɸ1+++), ʥʦ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʚʷʟʢʦʩʪʴ, ʧʘʨʘʤʝʪʨʳ ʪʨʘʥʩʧʦʨʪʠʨʦ-
ʚʘʥʠʷ ʠ ʚʦʜʦʫʩʪʦʡʯʠʚʦʩʪʴ ɺɺ ʥʝ ʫʩʪʘʥʦʚʣʝʥʦ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʛʦʪʦʚʣʝʥʠʝ, ʩʪʨʫʢʪʫʨʘ ʠ ʩʚʦʡʩʪʚʘ ʛʝʣʝʡ 

ʟʘʩʣʫʞʠʚʘʶʪ ʧʨʠʩʪʘʣʴʥʦʛʦ ʚʥʠʤʘʥʠʷ ʠ ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʠʩʩʣʝʜʦʚʘ-
ʥʠʷ, ʪʝʤ ʙʦʣʝʝ ʯʪʦ ʚ ʣʠʪʝʨʘʪʫʨʝ ʯʘʩʪʦ ʧʨʦʮʝʩʩ ʛʝʣʝʦʙʨʘʟʦʚʘʥʠʷ 
ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʫʧʨʦʱʝʥʥʦʤ ʚʠʜʝ. ʆʪʩʫʪʩʪʚʠʝ ʧʦʜʦʙʥʳʭ ʠʩʩʣʝʜʦ-
ʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʪʦʨʤʦʟʦʤ ʜʣʷ ʰʠʨʦʢʦʛʦ ʚʥʝʜʨʝʥʠʷ ʚʦʜʦʩʦʜʝʨʞʘ-
ʱʠʭ ɺɺ. 
ɺ ʧʨʘʢʪʠʯʝʩʢʦʤ ʧʣʘʥʝ ʧʨʦʙʣʝʤʘ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʦʛʦ ʟʘʨʷʞʘʥʠʷ 

ʚʦʜʦʩʦʜʝʨʞʘʱʠʤʠ ɺɺ ʨʝʰʘʝʪʩʷ ʥʘ ʉʦʢʦʣʦʚʩʢʦ-ʉʘʨʙʘʡʩʢʦʤ ʢʦʤʙʠ-

ʥʘʪʝ ʩ ʧʦʤʦʱʴʶ ʠʬʟʘʥʠʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʥʘʛʨʝʚʘ-
ʪʝʣʴʥʦ-ʩʤʝʩʠʪʝʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ ʅʉʋ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʥʘʩʳʱʝʥ-
ʥʦʛʦ ʨʘʩʪʚʦʨʘ ɸʉ ʠ ʪʨʘʥʩʧʦʨʪʥʦ-ʟʘʨʷʜʥʦʡ ʤʘʰʠʥʳ ʊɿʄ. ʉ ʵʪʦʡ 
ʮʝʣʴʶ ʪʨʘʥʩʧʦʨʪʥʦ-ʟʘʨʷʜʥʘʷ ʤʘʰʠʥʘ ʚ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 
ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʜʚʝʨʛʘʣʘʩʴ ʥʝʦʜʥʦʢʨʘʪʥʳʤ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤ ʠʟʤʝ-
ʥʝʥʠʷʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʦʥʘ ʩʪʘʣʘ ʚʳʜʘʚʘʪʴ ʚʦʜʦʩʦʜʝʨʞʘʱʫʶ 
ʩʤʝʩʴ ɺɺ ʩ ʩʦʦʪʥʦʰʝʥʠʝʤ ʪʚʝʨʜʦʡ ʠ ʞʠʜʢʦʡ ʬʘʟ 60:40.  
ʂʘʢ ʧʦʢʘʟʘʣ ʘʥʘʣʠʟ, ʠʬʟʘʥʠʪ ʩ ʪʘʢʠʤ ʩʦʦʪʥʦʰʝʥʠʝʤ ʪʚʝʨʜʦʡ ʠ 

ʞʠʜʢʦʡ ʬʘʟ ʥʝ ʨʘʩʩʣʘʠʚʘʝʪʩʷ ʙʝʟ ʟʘʛʫʩʪʠʪʝʣʷ, ʟʘʨʷʜ ʦʢʘʟʳʚʘʝʪʩʷ 
ʩʧʣʦʰʥʳʤ, ʧʨʦʯʥʳʤ ʠ ʦʜʥʦʨʦʜʥʳʤ ʧʦ ʚʩʝʡ ʜʣʠʥʝ ʢʦʣʦʥʢʠ.  
ʆʢʘʟʘʣʦʩʴ ʚʦʟʤʦʞʥʳʤ ʚʚʦʜʠʪʴ ʪʘʢʦʡ ʩʦʩʪʘʚ ʠʬʟʘʥʠʪʘ ʧʦ ʰʣʘʥ-

ʛʫ ʧʦʜ ʩʪʦʣʙ ʚʦʜʳ, ʪ.ʝ. ʦʩʫʱʝʩʪʚʠʪʴ ʟʘʨʷʞʘʥʠʝ ʦʙʚʦʜʥʝʥʥʳʭ ʩʢʚʘ-
ʞʠʥ. ʕʪʦ ʜʘʣʦ ʚʦʟʤʦʞʥʦʩʪʴ ʙʝʟ ʩʧʝʮʠʘʣʴʥʦʛʦ ʟʘʛʫʩʪʠʪʝʣʷ ʟʘʨʷʞʘʪʴ 
ʦʙʚʦʜʥʝʥʥʳʝ ʩʢʚʘʞʠʥʳ ʩ ʚʳʩʦʪʦʡ ʩʪʦʣʙʘ ʚʦʜʳ ʜʦ 6 ʤ. ʋʚʝʣʠʯʝʥʠʝ 
ʩʪʦʣʙʘ ʚʦʜʳ ʙʦʣʝʝ 6 ʤ ʧʦʢʘ ʩʜʝʨʞʠʚʘʝʪʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʚʦʟ-
ʤʦʞʥʦʩʪʷʤʠ ʤʘʰʠʥʳ ʊɿʄ ʩ ʧʥʝʚʤʘʪʠʯʝʩʢʠʤ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʝʤ 
ʚʦʜʦʩʦʜʝʨʞʘʱʠʭ ʩʤʝʩʝʡ. 
ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʨʘʙʦʪʳ ʧʦ ʟʘʨʷʞʘʥʠʶ ʠʬʟʘʥʠʪʦʤ ʧʦʣʥʦ-

ʩʪʴʶ ʦʙʚʦʜʥʸʥʥʳʭ ʩʢʚʘʞʠʥ ʧʨʦʜʦʣʞʘʶʪʩʷ. 
ʂʘʯʝʩʪʚʦ ʜʨʦʙʣʝʥʠʷ ʛʦʨʥʦʡ ʤʘʩʩʳ ʧʨʠ ʚʟʨʳʚʘʥʠʠ ʠʛʜʘʥʠʪʦʤ, 

ʢʘʢ ʧʦʢʘʟʘʣʠ ʜʘʥʥʳʝ ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʧʨʦʙʳ ʝʛʦ ʩʦʩʪʘʚʘ, ʧʨʷ-
ʤʦ ʟʘʚʠʩʷʪ ʦʪ ʢʘʯʝʩʪʚʘ ʦʤʘʩʣʠʚʘʥʠʷ ʜʠʟʪʦʧʣʠʚʦʤ ʘʤʤʠʘʯʥʦʡ ʩʝ-
ʣʠʪʨʳ ʚ ʤʘʰʠʥʘʭ ʪʠʧʘ ʉʋɿʅ, ʦʪ ʫʭʦʜʘ ʟʘ ʥʠʤʠ. ʈʝʟʫʣʴʪʘʪʳ ʦʧʳʪʥʦ-
ʧʨʦʤʳʰʣʝʥʥʳʭ ʚʟʨʳʚʦʚ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʠʬʟʘʥʠʪʦʚ, 
ʠʤʝʶʱʠʭ ʙʦʣʴʰʫʶ ʦʙʲʸʤʥʫʶ ʢʦʥʮʝʥʪʨʘʮʠʶ ʵʥʝʨʛʠʠ, ʧʦʟʚʦʣʷʝʪ 
ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʜʨʦʙʣʝʥʠʷ ʛʦʨʥʦʡ ʤʘʩʩʳ ʧʨʠ ʩʦ-
ʭʨʘʥʝʥʠʠ ʩʝʪʢʠ ʩʢʚʘʞʠʥ ʠʣʠ ʨʘʩʰʠʨʠʪʴ ʧʦʩʣʝʜʥʶʶ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ 
ʙʦʣʝʝ ʢʦʤʧʘʢʪʥʦʛʦ ʨʘʟʚʘʣʘ ʠ ʭʦʨʦʰʝʡ ʧʨʦʨʘʙʦʪʢʠ ʧʦʜʦʰʚʳ ʫʩʪʫʧʘ 
ʩ ʧʦʣʫʯʝʥʠʝʤ ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 
ʵʬʬʝʢʪʘ.  
ʇʨʦʠʟʚʦʜʩʪʚʦ ʚʟʨʳʚʥʳʭ ʨʘʙʦʪ ʚ ʦʙʚʦʜʥʸʥʥʳʭ ʫʩʣʦʚʠʷʭ ʩʦʧʨʦ-

ʚʦʞʜʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʫʚʝʣʠʯʝʥʠʝʤ ʠʭ ʩʪʦʠʤʦʩʪʠ ʠʟ-ʟʘ ʧʨʠʤʝʥʝʥʠʷ 
ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʚʦʜʦʫʩʪʦʡʯʠʚʳʭ ʩʦʨʪʦʚ ɺɺ (ʪʨʦʪʠʣ, ʘʣʶʤʦʪʦʣ), ʥʦ ʠ 
ʨʝʟʢʠʤ ʫʭʫʜʰʝʥʠʝʤ ʢʘʯʝʩʪʚʘ ʚʟʨʳʚʦʚ ʚʩʣʝʜʩʪʚʠʝ ʜʦʚʦʣʴʥʦ ʯʘʩʪʳʭ 
ʦʪʢʘʟʦʚ ʟʘʨʷʜʦʚ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʰʘʨʦʰʝʯʥʦʤ ʙʫʨʝʥʠʠ ʩʢʚʘʞʠʥ [2]. 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʦʪʢʘʟʳ ʟʘʨʷʜʦʚ ʚ ʦʙʚʦʜʥʸʥʥʳʭ 

ʩʢʚʘʞʠʥʘʭ ʰʘʨʦʰʝʯʥʦʛʦ ʙʫʨʝʥʠʷ ʩʚʷʟʘʥʳ ʩ ʠʥʪʝʥʩʠʚʥʳʤ ʦʰʣʘʤʦ-
ʚʘʥʠʝʤ ʩʪʝʥʦʢ ʩʢʚʘʞʠʥ ʠ ʩʦʩʪʘʚʣʷʶʪ ʚ ʦʪʜʝʣʴʥʳʭ ʚʟʨʳʚʘʭ ʜʦ 10-
15 %. 
ʇʨʠ ʟʘʨʷʞʘʥʠʠ ʦʙʚʦʜʥʸʥʥʦʡ ʦʰʣʘʤʦʚʘʥʥʦʡ ʩʢʚʘʞʠʥʳ ʩʦʟʜʘʶʪ-

ʩʷ ʫʩʣʦʚʠʷ, ʧʨʠ ʢʦʪʦʨʳʭ ʢʦʣʦʥʢʘ ʟʘʨʷʜʘ ʠʩʢʫʩʩʪʚʝʥʥʦ ʨʘʟʜʝʣʷʝʪʩʷ 
ʥʘ ʥʝʩʢʦʣʴʢʦ ʯʘʩʪʝʡ ʙʫʨʦʚʳʤ ʰʣʘʤʦʤ, ʢʦʪʦʨʳʡ ʧʨʝʧʷʪʩʪʚʫʝʪ ʧʝʨʝ-
ʜʘʯʝ ʜʝʪʦʥʘʮʠʠ ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ ʯʘʩʪʷʤʠ ʟʘʨʷʜʘ. ʆʩʦʙʝʥʥʦ 
ʦʧʘʩʥʳ ʜʣʠʪʝʣʴʥʳʝ ʧʝʨʝʨʳʚʳ ʚ ʟʘʨʷʞʘʥʠʠ ʦʜʥʦʡ ʩʢʚʘʞʠʥʳ, ʪʘʢ 
ʢʘʢ ʦʙʨʘʟʫʝʪʩʷ ʦʩʦʙʝʥʥʦ ʪʦʣʩʪʘʷ ʧʨʦʙʢʘ. ʇʨʠ ʵʪʦʤ ʥʘʙʣʶʜʘʣʠʩʴ 
ʩʣʫʯʘʠ ʯʘʩʪʠʯʥʦʡ ʜʝʪʦʥʘʮʠʠ ʩʢʚʘʞʠʥʥʦʛʦ ʟʘʨʷʜʘ. ɽʩʣʠ ʚʟʨʳʚʘʣʠ 
ʥʠʞʥʶʶ ʯʘʩʪʴ ʩʢʚʘʞʠʥʥʦʛʦ ʟʘʨʷʜʘ, ʪʦ ʥʘʙʣʶʜʘʣʩʷ ʚʳʙʨʦʩ ʪʨʦʪʠʣʘ 
ʠʟ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʟʘʨʷʜʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʙʣʦʢʘ. ʇʨʠ ʚʟʨʳʚʝ ʚʝʨʭʥʝʡ 
ʯʘʩʪʠ ʟʘʨʷʜʘ, ʪ.ʝ. ʯʘʩʪʠ ʟʘʨʷʜʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚʥʠʟʫ ʩʢʚʘʞʠʥʳ, 
ʦʩʪʘʚʘʣʘʩʴ ʥʝ ʚʟʦʨʚʘʥʥʦʡ ʥʠʞʥʷʷ ʯʘʩʪʴ ʩʢʚʘʞʠʥʳ ʠ ʩʚʝʨʭʫ ʥʝʝ 
ʥʘʭʦʜʠʣʠ ʩʧʨʝʩʦʚʘʥʥʳʡ ʩʣʦʡ ʰʣʘʤʘ ʪʦʣʱʠʥʦʡ ʜʦ 400 ʤʤ. ʅʘʙʣʶ-
ʜʘʣʠʩʴ ʩʣʫʯʘʠ, ʢʦʛʜʘ ʰʣʘʤ ʬʣʝʛʤʘʪʠʟʠʨʦʚʘʣ ʟʘʨʷʜ ʠ ʜʝʪʦʥʘʮʠʷ 
ʧʝʨʝʭʦʜʠʣʘ ʚ ʛʦʨʝʥʠʝ. ʇʨʠ ʤʦʢʨʦʤ ʧʳʣʝʧʦʜʘʚʣʝʥʠʠ ʩʪʘʥʢʦʚ ʰʘʨʦ-
ʰʝʯʥʦʛʦ ʙʫʨʝʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ 
ʰʣʘʤʦʚʳʭ ʧʨʦʙʦʢ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʦʪʢʘʟʦʚ [3]. 
ʀʩʩʣʝʜʦʚʘʥʠʷ [4] ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ 

ʧʨʠʤʝʨʥʦ 97% ʦʩʫʰʝʥʥʳʭ ʩʢʚʘʞʠʥ ʥʝ ʟʘʧʦʣʥʷʶʪʩʷ ʚʥʦʚʴ ʛʨʫʥʪʦʚʦʡ 
ʚʦʜʦʡ ʚ ʪʝʯʝʥʠʝ 10 ʤʠʥ ʠ ʙʦʣʝʝ. ʕʪʦʛʦ ʚʨʝʤʝʥʠ ʚʧʦʣʥʝ ʜʦʩʪʘʪʦʯʥʦ 
ʜʣʷ ʟʘʨʷʞʘʥʠʷ ʨʫʯʥʳʤ ʠʣʠ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʤ ʩʧʦʩʦʙʦʤ ʩʢʚʘʞʠʥʳ 
ʩʫʭʠʤ ʨʦʩʩʳʧʥʳʤ ʠʣʠ ʚʦʜʦʥʘʧʦʣʥʝʥʥʳʤ ɺɺ, ʢʦʪʦʨʳʝ ʦʙʳʯʥʦ ʧʣʦʭʦ 
ʧʦʛʨʫʞʘʶʪʩʷ ʚ ʚʦʜʫ. 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠ ʤʘʣʦʡ ʧʦʜʚʠʞʥʦʩʪʠ ʛʨʫʥʪʦʚʳʭ 

ʚʦʜ (ʢʦʵʬʬʠʮʠʝʥʪ ʬʠʣʴʪʨʘʮʠʠ ʜʣʷ ʞʝʣʝʟʠʩʪʳʭ ʢʚʘʨʮʠʪʦʚ kʩʨ = 0,024 
ʤ/ʩʫʪ) ʟʘʨʷʜ ɺɺ, ʧʦʤʝʱʝʥʥʳʡ ʚ ʦʩʫʰʝʥʥʫʶ ʩʢʚʘʞʠʥʫ, ʥʘʭʦʜʠʪʩʷ 
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ʢʘʢ ʙʳ ʚ ʟʘʤʢʥʫʪʦʤ ʩʦʩʫʜʝ. ʇʨʠ ʵʪʦʤ ʚʳʥʦʩ ʨʘʩʪʚʦʨʘ ʘʤʤʠʘʯʥʦʡ 
ʩʝʣʠʪʨʳ ʥʝʟʥʘʯʠʪʝʣʝʥ, ʘ ʫʤʝʥʴʰʝʥʠʝ ʚʳʩʦʪʳ ʢʦʣʦʥʢʠ ɺɺ ʥʘ 15-20 % 
ʧʨʦʠʩʭʦʜʠʪ ʚ ʦʩʥʦʚʥʦʤ ʟʘ ʩʯʝʪ ʫʧʣʦʪʥʝʥʠʷ ʠ ʯʘʩʪʠʯʥʦʛʦ ʨʘʩʪʚʦʨʝ-
ʥʠʷ ʟʘʨʷʜʘ ʧʨʠ ʥʘʧʦʣʥʝʥʠʠ ʩʢʚʘʞʠʥʳ ʚʦʜʦʡ. 
ɼʣʷ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʦʛʦ ʦʩʫʰʝʥʠʷ ʩʢʚʘʞʠʥ ʙʳʣʠ ʠʟʫʯʝʥʳ ʨʘʟ-

ʣʠʯʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʥʘʩʦʩʦʚ [5], ʘ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʙʳʣʠ ʦʧʨʦʙʦ-
ʚʘʥʳ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʠ ʦʜʥʘ 
ʠʟ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʧʨʝʜʲʷʚʣʝʥʥʳʤ ʢ 
ʥʠʤ ʪʨʝʙʦʚʘʥʠʷʤ. ɸʚʪʦʨʘʤʠ ʩʪʘʪʴʠ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʠ ʠʟʛʦʪʦʚʣʝʥ ʚ 
ʤʘʩʪʝʨʩʢʠʭ ʨʫʜʥʠʢʘ ʩʧʝʮʠʘʣʴʥʳʡ ʧʦʛʨʫʞʥʦʡ ʥʘʩʦʩ, ʧʦʣʫʯʠʚʰʠʡ ʚ 
ʜʘʣʴʥʝʡʰʝʤ ʥʘʟʚʘʥʠʝ ʧʦʛʨʫʞʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ (ʇʋ) (ʨʠʩ. 1). 
ʏʨʝʟʚʳʯʘʡʥʦ ʧʨʦʩʪʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʇʋ ʦʙʝʩʧʝʯʠʚʘʝʪ ʝʛʦ ʥʘʜʝʞ-

ʥʦʩʪʴ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʴ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴ-
ʥʦʩʪʴ ʧʦʛʨʫʞʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʟʘʚʠʩʠʪ ʦʪ ʨʷʜʘ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʧʘʨʘ-
ʤʝʪʨʦʚ (ʜʠʘʤʝʪʨʘ ʠ ʜʣʠʥʳ ʇʋ, ʢʦʥʩʪʨʫʢʮʠʠ ʢʣʘʧʘʥʘ, ʜʠʘʤʝʪʨʘ 
ʰʣʘʥʛʦʚ ʠ ʧʨʦʭʦʜʥʳʭ ʦʪʚʝʨʩʪʠʡ ʠ ʪ.ʜ.) ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʟʘʚʠʩʠʪ ʦʪ 
ʚʳʩʦʪʳ ʩʪʦʣʙʘ ʚʦʜʳ ʚ ʩʢʚʘʞʠʥʝ (ʚ ʧʨʝʜʝʣʘʭ ʛʣʫʙʠʥʳ 12-17 ʤ). 

ɺʨʝʤʷ ʦʪʢʘʯʢʠ ʚʦʜʳ ʠʟ ʩʢʚʘʞʠʥʳ, ʢʨʦʤʝ ʪʦʛʦ, ʟʘʚʠʩʠʪ ʦʪ ʛʠʜʨʦʛʝʦ-
ʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʚʟʨʳʚʥʳʭ ʨʘʙʦʪ ʚ ʦʙʚʦʜ-
ʥʸʥʥʳʭ ʧʦʨʦʜʘʭ ʥʘ ʢʘʨʴʝʨʘʭ ʩ ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ ʠʭ ʩʝʙʝʩʪʦʠʤʦʩʪʠ 
ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʪʝʭʥʠʯʝʩʢʦʡ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʟʘʜʘʯʝʡ.  
ʆʩʥʦʚʥʳʝ ʥʘʫʯʥʳʝ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ 

ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ, ʟʘʢʣʶʯʘʶʪʩʷ ʚ 
ʩʣʝʜʫʶʱʝʤ: 
ï ʦʙʚʦʜʥʸʥʥʦʩʪʴ ʧʦʨʦʜ ʚʳʟʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʟʘʪʨʫʜʥʝʥʠʷ 

ʧʨʠ ʠʭ ʚʟʨʳʚʘʥʠʠ ʥʘ ʢʘʨʴʝʨʘʭ ʠ ʧʨʠʚʦʜʠʪ ʢ ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʧʦʚʳ-
ʰʝʥʠʶ ʩʪʦʠʤʦʩʪʠ ʚʟʨʳʚʥʳʭ ʨʘʙʦʪ ʠʟ-ʟʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʨʦʛʦʩʪʦʷ-
ʱʠʭ ʚʦʜʦʫʩʪʦʡʯʠʚʳʭ ɺɺ, ʫʩʣʦʞʥʝʥʠʷ ʪʝʭʥʠʢʠ ʟʘʨʷʞʘʥʠʷ, ʫʚʝʣʠʯʝ-
ʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʦʪʢʘʟʦʚ ʟʘʨʷʜʦʚ; 
ï ʩʨʝʜʥʷʷ ʩʪʦʠʤʦʩʪʴ ʚʟʨʳʚʘʥʠʷ ʦʙʚʦʜʥʸʥʥʳʭ ʧʦʨʦʜ ʥʘ ʢʘʨʴʝ-

ʨʘʭ ʧʦʯʪʠ ʚ ʜʚʘ ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʘʥʘʣʦʛʠʯʥʳʭ ʧʦ ʩʚʦʡʩʪʚʘʤ ʩʫʭʠʭ 
ʧʦʨʦʜ. ʅʘʠʙʦʣʴʰʠʝ ʨʝʟʝʨʚʳ ʩʥʠʞʝʥʠʷ ʩʪʦʠʤʦʩʪʠ ʚʟʨʳʚʥʳʭ ʨʘʙʦʪ 
ʥʘ ʢʘʨʴʝʨʘʭ ʠʤʝʶʪʩʷ ʠʤʝʥʥʦ ʧʨʠ ʚʟʨʳʚʘʥʠʠ ʦʙʚʦʜʥʸʥʥʳʭ ʧʦʨʦʜ. 
ʆʜʥʘʢʦ ʨʝʘʣʠʟʘʮʠʷ ʵʪʠʭ ʨʝʟʝʨʚʦʚ ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʫʩʠʣʠʡ; 
ï ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʦʪʢʘʟʦʚ ʟʘʨʷʜʦʚ ʠʟ-ʟʘ ʦʙʚʦʜʥʸʥʥʦʩʪʠ ʩʢʚʘ-

ʞʠʥ ʚʳʟʳʚʘʝʪʩʷ ʥʝʩʢʦʣʴʢʠʤʠ ʧʨʠʯʠʥʘʤʠ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʥʝʜʦʩʪʘ-
ʪʦʯʥʘʷ ʚʦʜʦʫʩʪʦʡʯʠʚʦʩʪʴ ʚʟʨʳʚʯʘʪʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʦʙʨʘʟʦʚʘʥʠʝ 
ʰʣʘʤʦʚʳʭ ʧʝʨʝʤʳʯʝʢ ʧʨʠ ʧʝʨʝʨʳʚʘʭ ʚ ʟʘʨʷʞʘʥʠʠ ʩʢʚʘʞʠʥ, ʚʳʤʳ-
ʚʘʥʠʝ ʠ ʨʘʩʪʚʦʨʝʥʠʝ ʘʤʤʠʘʯʥʦʡ ʩʝʣʠʪʨʳ ʠʟ ʟʘʨʷʜʦʚ ɺɺ; 
ï ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʚʟʨʳʚʥʳʭ ʨʘʙʦʪ ʚ ʦʙʚʦʜʥʸʥʥʳʭ ʧʦʨʦʜʘʭ 

ʠ ʩʥʠʞʝʥʠʝ ʠʭ ʩʪʦʠʤʦʩʪʠ ʚʦʟʤʦʞʥʦ ʥʝʩʢʦʣʴʢʠʤʠ ʧʫʪʷʤʠ, ʦʩʥʦʚʥʳʤʠ 
ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ: ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ, ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʳʭ ʠ ʵʢʦʥʦ-
ʤʠʯʥʳʭ ʚʟʨʳʚʯʘʪʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ ʦʙʚʦʜʥʸʥʥʳʭ 
ʧʦʨʦʜʘʭ, ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʚʝʜʝʥʠʷ ʚʟʨʳʚʥʳʭ ʨʘʙʦʪ 
ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʚʟʨʳʚʯʘʪʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ, ʚʳʙʦʨ ʠ ʠʩʧʦʣʴʟʦʚʘ-
ʥʠʝ ʚ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘʠʙʦʣʝʝ ʵʢʦʥʦʤʠʯʥʳʭ ɺɺ ʠ ʦʩʫʰʝʥʠʝ 
ʦʙʚʦʜʥʸʥʥʳʭ ʩʢʚʘʞʠʥ ʠʣʠ ʠʟʦʣʷʮʠʷ ʟʘʨʷʜʦʚ ʦʪ ʚʦʜʳ, ʯʪʦ ʧʦʟʚʦʣʷ-
ʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝʚʦʜʦʫʩʪʦʡʯʠʚʳʝ ɺɺ; 
ï ʠʟʫʯʝʥʠʝ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʘʨʴʝʨʦʚ ʧʨʠʤʝ-

ʥʠʪʝʣʴʥʦ ʢ ʫʩʣʦʚʠʷʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʟʨʳʚʥʳʭ ʨʘʙʦʪ ʧʦʟʚʦʣʠʪ 
ʩʦʩʪʘʚʣʷʪʴ ʧʨʦʛʥʦʟʥʳʝ ʢʘʨʪʳ ʦʙʚʦʜʥʸʥʥʦʩʪʠ ʚʟʨʳʚʥʳʭ ʩʢʚʘʞʠʥ ʚ 
ʧʨʝʜʝʣʘʭ ʢʘʨʴʝʨʥʳʭ ʧʦʣʝʡ ʜʣʷ ʦʙʦʩʥʦʚʘʥʠʷ ʧʣʘʥʠʨʦʚʘʥʠʷ ʚʟʨʳʚ-
ʥʳʭ ʨʘʙʦʪ; 
ï ʜʣʷ ʢʘʞʜʦʛʦ ʢʘʨʴʝʨʘ, ʫʯʘʩʪʢʘ ʢʘʨʴʝʨʥʦʛʦ ʧʦʣʷ ʠʣʠ ʛʨʫʧʧʳ 

ʫʩʪʫʧʦʚ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʙʠʨʘʪʴ ʥʘʠʙʦʣʝʝ ʵʢʦʥʦʤʠʯʥʳʝ ʠ ʪʝʭʥʠʯʝ-
ʩʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʳʝ ʤʘʨʢʠ ʚʟʨʳʚʯʘʪʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 
ʦʪ ʢʦʥʢʨʝʪʥʳʭ ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʦʜʥʠʤ 
ʠʟ ʛʣʘʚʥʳʭ ʷʚʣʷʝʪʩʷ ʦʙʚʦʜʥʸʥʥʦʩʪʴ ʩʢʚʘʞʠʥ. 
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ɻɽʆʊɽʍʅʆʃʆɻʀʗ 

ɺ ʦʨʦʛʠʜʨʦʛʨʘʬʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ɸʥʛʨʝʥʩʢʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ 
ʟʘʥʠʤʘʝʪ ʯʘʩʪʴ ʤʝʞʛʦʨʥʦʡ ʜʦʣʠʥʳ ʨ. ɸʭʘʥʛʘʨʘʥ ʤʝʞʜʫ ʧʦʩʝʣʢʦʤ 
ɸʙʣʳʢ ʥʘ ʶʛʦ-ʟʘʧʘʜʝ ʠ ɸʭʘʥʛʘʨʘʥʩʢʦʡ ʧʣʦʪʠʥʦʡ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ. 
ɼʦʣʠʥʘ ʦʛʨʘʥʠʯʝʥʘ ʚʦʩʪʦʯʥʳʤʠ ʦʪʨʦʛʘʤʠ ʊʷʥʴ-ʐʘʥʴʩʢʦʡ ʛʦʨʥʦʡ 
ʩʠʩʪʝʤʳ: ʩ ʩʝʚʝʨʘ ï ʏʘʪʢʘʣʴʩʢʠʤ ʭʨʝʙʪʦʤ, ʩ ʶʛʘ ï ʂʫʨʘʤʠʥʩʢʠʤ. 
ɺʳʩʦʪʘ ʛʦʨʥʳʭ ʭʨʝʙʪʦʚ ʜʦ 3000 ʤ. ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʘʷ ʪʦʯʢʘ ʚ 
ʦʢʨʝʩʪʥʦʩʪʷʭ ʜʦʣʠʥʳ ï ʛʦʨʘ ɹʘʙʘʡʪʘʫʜʦʨ (+3654 ʤ). 
ʅʘ ʛʨʘʥʠʮʝ ʩ ʧʨʝʜʛʦʨʴʷʤʠ, ʢʦʪʦʨʳʝ ʚʳʨʘʞʘʶʪʩʷ ʚ ʨʝʣʴʝʬʝ ʢʨʫ-

ʪʳʤʠ (ʜʦ 40Ü) ʩʢʣʦʥʘʤʠ, ʘʙʩʦʣʶʪʥʳʝ ʚʳʩʦʪʳ ʜʦʩʪʠʛʘʶʪ 1000-1100 ʤ. 
ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʩʪʨʫʢʪʫʨʥʦʤ ʧʣʘʥʝ ɸʥʛʨʝʥʩʢʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ 

ʧʨʠʫʨʦʯʝʥʦ ʢ ɸʥʛʨʝʥʩʢʦʡ ʜʝʧʨʝʩʩʠʠ, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚ 
ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʜʦʣʠʥʳ (ʟʦʥʘ ɸʥʛʨʝʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ) ʢʦʨʳʪʦ-
ʦʙʨʘʟʥʫʶ ʛʨʘʙʝʥ-ʩʠʥʢʣʠʥʘʣʴ ʰʠʨʠʥʦʡ lɼ =6 ʢʤ.  
ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ ʛʠʧʦʪʝʟʘ ʪʨʸʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʣʠʪ ʦʙʲʷʩʥʷʝʪ 

ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʜʦʣʠʥʝ ʨʘʟʨʳʚʥʳʭ ʩʪʨʫʢʪʫʨ ʚ ʚʠʜʝ ʚʟʙʨʦʩʦ-
ʥʘʜʚʠʛʦʚ ʪʘʥʛʝʥʮʠʘʣʴʥʳʤʠ ʜʝʬʦʨʤʘʮʠʷʤʠ, ʧʨʦʠʩʭʦʜʷʱʠʤʠ ʷʢʦʙʳ 
ʦʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʣʠʪ ʂʫʨʘʤʠʥʩʢʦʛʦ ʧʦʜʥʷʪʠʷ ʠ ʏʘʪʢʘʣʴʩʢʦʛʦ 
ʛʦʨʩʪʘ ʥʘ ʧʣʠʪʝ-ʦʩʥʦʚʘʥʠʠ, ʚʝʨʭ ʢʦʪʦʨʦʡ ʦʙʥʘʞʘʝʪʩʷ ʜʦʣʠʥʦʡ (ʨʠʩ. 1). 
ʉʝʡʩʤʠʯʥʦʩʪʴ ʨʘʡʦʥʘ ʧʦ ʉʅʠʇ ʀ-7-81 ʩʦʩʪʘʚʣʷʝʪ 8 ʙʘʣʣʦʚ [1]. 
ʉʣʝʜʫʝʪ ʠʤʝʪʴ ʚʚʠʜʫ, ʯʪʦ ʩʢʘʟʘʥʥʦʝ ʚʳʰʝ ʥʘʚʦʜʠʪ ʥʘ ʤʳʩʣʴ ʦ 

ʚʥʝʰʥʝʤ ʩʠʣʦʚʦʤ ʧʦʣʝ, ʜʝʡʩʪʚʫʶʱʝʤ ʥʘ ʟʦʥʫ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʥʦ 
ʯʠʩʣʝʥʥʳʝ ʚʝʣʠʯʠʥʳ ʥʘʧʨʷʞʝʥʠʡ ʩʠʣʦʚʦʛʦ ʧʦʣʷ ʥʝ ʠʟʚʝʩʪʥʳ. 
ɼʥʦ ʜʦʣʠʥʳ ʚ ʨʘʡʦʥʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠʤʝʝʪ  ʚʳʩʦʪʫ ʜʦ 1020 ʤ, 

ʘ ʚʳʩʦʪʘ ʧʨʝʜʛʦʨʠʡ ʜʦʩʪʠʛʘʝʪ ʙʦʣʝʝ 3000 ʤ  ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʭʝʤʘ ʤʦʜʝʣʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʩʝʯʝʥʠʝ ʜʦʣʠʥʳ ʩ 
ʧʨʝʜʛʦʨʴʷʤʠ, ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʚʳʩʦʪʦʡ ʩʢʣʦʥʦʚ 2000 ʤ (ʨʠʩ. 2). 

ʅʇɽɾʄʁʉʇɻɹʆʁɾ ʋɾʃʋʇʆʁʐɾʊʃʇɼʇ ʊʇʊʋʇʘʆʁʘ ʉɹʂʇʆɹ 
ʌɼʇʄʕʆʇɼʇ ʉɹʀʉɾʀɹ «ɹʆɼʉɾʆʊʃʁʂ» ɽʇ ʈʉʇɻɾɽɾʆʁʘ 
ɼʇʉʆʔʎ ʉɹɺʇʋ  

ʋɼʂ 622.1:528  DOI:10.54073/GV.2022.4.91.008 

Maqolada togԐ jinslarining keskin deformatsiyalangan holatidagi oԐzgarishlarni baholash va yana togԐ -kon ishlarigacha boԐlgan may-
don zonasida gravitatsion tipdagi vodiyning tektonik holatini elementar modellashtirish va bunday modellashtirish natijalari asosida 
"Angren koԐmir koni" bortlarining turgԐunligini baholash koԐzda tutilgan. Xavfli geologik jarayonlarning rivojlanishiga taôsir qiluvchi tabiiy va 
texnogen omillar bilan bir qatorda, konning odatda uchastkalaridan birining muhandislik-geologik sharoitlari tavsifi berilgan. Tadqiqot 
natijalari xavfli jarayonlarni prognoz qilish va himoya choralarini koԐrish uchun muhimdir. 
Tayanch iboralar: graben-sinklinal,  kuchsiz kuchli formatsiyalar, paleozoy, depressiya, kʦԐtarilishlar, gipoteza, deformatsiya, tek-

tonik plitalar, yakuniy elementli modellashtirish, havfli geologik jarayon, muhabdis-geologik sharoit, texnogen omillar. 
 
ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʦʮʝʥʢʝ ʠʟʤʝʥʝʥʠʷ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʤʘʩʩʠʚʦʚ ʛʦʨʥʳʭ ʧʦʨʦʜ ʠ ʢʦʥʝʯʥʦ-

ʵʣʝʤʝʥʪʥʦʤʫ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʜʦʣʠʥʳ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʪʠʧʘ ʚ ʟʦʥʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʜʦ ʧʨʦʚʝ-
ʜʝʥʠʷ ʛʦʨʥʳʭ ʨʘʙʦʪ, ʘ ʪʘʢ ʞʝ ʥʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʧʦʢʘʟʘʥʘ ʦʮʝʥʢʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʦʨʪʦʚ ʫʛʦʣʴʥʦʛʦ 
ʨʘʟʨʝʟʘ çɸʥʛʨʝʥʩʢʠʡè. ɼʘʸʪʩʷ ʦʧʠʩʘʥʠʝ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʦʜʥʦʛʦ ʠʟ ʪʠʧʠʯʥʳʭ ʫʯʘʩʪʢʦʚ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʘ 
ʪʘʢʞʝ ʧʨʠʨʦʜʥʳʭ ʠ ʪʝʭʥʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʨʘʟʚʠʪʠʝ ʦʧʘʩʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝ-
ʜʦʚʘʥʠʡ ʚʘʞʥʳ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʦʧʘʩʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʧʨʠʥʷʪʠʷ ʟʘʱʠʪʥʳʭ ʤʝʨ. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʨʘʙʝʥ-ʩʠʥʢʣʠʥʘʣʴ, ʩʣʘʙʦʧʨʦʯʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ, ʧʘʣʝʦʟʦʡ, ʜʝʧʨʝʩʩʠʷ, ʚʟʙʨʦʩʦ-ʥʘʜʚʠʛʠ, ʛʠʧʦʪʝʟʘ, ʜʝ-

ʬʦʨʤʘʮʠʷ, ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʧʣʠʪʳ, ʢʦʥʝʯʥʦ-ʵʣʝʤʝʥʪʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʦʧʘʩʥʳʡ ʛʝʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, ʠʥʞʝʥʝʨʥʦ-
ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʪʝʭʥʦʛʝʥʥʳʝ ʬʘʢʪʦʨʳ. 

Cʙʢʢʡʝʣʙʪʡʥʧʛ ʊ.ʊ., 
ʧʨʦʬʝʩʩʦʨ  ʢʘʬʝʜʨʳ 

«ʄʘʨʢʰʝʡʜʝʨʩʢʦʝ ʜʝʣʦ ʠ ʛʝʦʜʝʟʠʷ»  
ʊɻʊʋ ʠʤ. ʀ. ʂʘʨʠʤʦʚʘ, ʜ.ʪ.ʥ.  

 

 

ʉʡʪ. 1. ʈʤʙʦ ʥʞʪʫʦʧʪʫʡ ʛʚʤʡʠʡ ʩʙʠʩʞʠʙ «ɹʦʜʩʞʦʪʣʡʢ»: ʩʝʯʝʥʠʝ ʜʦʣʠʥʳ 
ɸʭʘʥʛʘʨʘʥ ʚ ʨʘʡʦʥʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʊʧʮʡʚʧʛ ʁ.ʗ., 
ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

ʢʘʬʝʜʨʳ «ɻʦʨʥʦʝ ʜʝʣʦ» ɸʣʤʘʣʳʢʩʢʦʛʦ 
ʬʠʣʠʘʣʘ ʊɻʊʋ ʠʤ. ʀ. ʂʘʨʠʤʦʚʘ 
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GEOTEXNOLOGIYA 

ɺʩʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʘʚʦʡ ʩʪʦʨʦʥʳ ʤʦʜʝʣʠ ʙʫʜʫʪ ʩʠʤʤʝʪʨʠʯʥʦ 
ʧʝʨʝʥʝʩʝʥʳ ʥʘ ʣʝʚʫʶ ʩʪʦʨʦʥʫ. 
ʇʨʠʤʝʥʷʝʤʦʝ ʜʣʷ ʢʦʥʝʯʥʦ-ɻ ʣʝʤʝʥʪʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʘʧʨʷ-

ʞʸʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ «ɼʦʣʠʥʘ ï ʧʨʝʜʛʦʨʴʷ» ʧʨʦʛʨʘʤʤʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ (ʜʘʣʝʝ ʇʆ) ʥʝ ʜʦʧʫʩʢʘʝʪ ʨʘʟʤʝʨʳ ʤʦʜʝʣʠ ʙʦʣʝʝ 
900 ʤ [2]. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʦʛʦ ʇʆ ʚʦʟʤʦʞʥʦ ʧʨʠ ʫʩʣʦʚʠʠ ʩʞʘ-
ʪʠʷ ʪʷʞʸʣʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʜʣʷ ʤʦʜʝʣʠ ʚ N ʨʘʟ hM = h0 : N  ʠ ʫʚʝʣʠ-
ʯʝʥʠʷ ʦʙʲʸʤʥʦʛʦ ʚʝʩʘ ʤʦʜʝʣʠ ʚ N ʨʘʟ M̧ = ̧ 0 : N. ʇʨʠ ʵʪʦʤ ʚʝʩʦʚʳʝ 
ʥʘʧʨʷʞʝʥʠʷ ʚ ʦʪʜʝʣʴʥʳʭ ʪʦʯʢʘʭ ʩʞʘʪʦʡ ʤʦʜʝʣʠ ʙʫʜʫʪ ʩʦʦʪʚʝʪʩʪʚʦ-

ʚʘʪʴ ʦʙʲʝʢʪʫ. ɺʝʣʠʯʠʥʘ Ů ʙʫʜʝʪ ʦʜʠʥʘʢʦʚʘ ʧʨʠ ʪʦʤ ʞʝ ʤʦʜʫʣʝ ʜʝ-
ʬʦʨʤʘʮʠʠ, ʘ ʩʤʝʱʝʥʠʷ ʪʦʯʝʢ ʦʙʲʝʢʪʘ ʙʫʜʫʪ ʢʨʘʪʥʳ ʩʤʝʱʝʥʠʷʤ 
ʤʦʜʝʣʠ  ʩ ʤʥʦʞʠʪʝʣʝʤ N, ʯʪʦ ʚʠʜʥʦ ʠʟ ʨʘʚʝʥʩʪʚ (1), (2), (3): 

  

                                                               

             
ʛʜʝ, ůM ï ʥʘʧʨʷʞʝʥʠʝ ʦʪ ʚʝʩʘ ʧʦʣʫʧʣʦʩʢʦʩʪʠ ʚ ʤʦʜʝʣʠ; 
ů0 ï ʥʘʧʨʷʞʝʥʠʝ ʦʪ ʚʝʩʘ ʧʦʣʫʧʣʦʩʢʦʩʪʠ ʚ ʦʙʲʝʢʪʘ; 
ɔM ï ʦʙʲʸʤʥʳʡ ʚʝʩ ʤʦʜʝʣʠ; 
ɔ0 ï ʦʙʲʸʤʥʳʡ ʚʝʩ ʦʙʲʝʢʪʘ; 
hM ï ʚʳʩʦʪʘ ʚ ʧʦʣʫʧʣʦʩʢʦʩʪʠ ʤʦʜʝʣʠ; 
h0ï ʚʳʩʦʪʘ ʚ ʧʦʣʫʧʣʦʩʢʦʩʪʠ ʦʙʲʝʢʪʘ; 
Ů ï ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʜʝʬʦʨʤʘʮʠʷ; 
E ï ʤʦʜʫʣʠ ʣʠʥʝʡʥʦʡ ʜʝʬʦʨʤʘʮʠʠ; 
Ӓ0ï ʩʤʝʱʝʥʠʷ ʪʦʯʝʢ ʦʙʲʝʢʪʘ; 
ӒMï ʩʤʝʱʝʥʠʷ ʪʦʯʝʢ ʤʦʜʝʣʠ. 

ɺ ʤʝʪʦʜʝ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʜʣʷ ʪʷʞʸʣʦʡ ʧʦʣʫʧʣʦʩʢʦʩʪʠ, ʢʘʢ 
ʧʨʘʚʠʣʦ, ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʨʘʟʤʝʨʳ ʦʙʣʘʩʪʠ, ʧʨʝʚʳʰʘʶ-
ʱʝʡ ʨʘʟʤʝʨʳ ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʲʝʢʪʘ ʥʘ ʚʝʣʠʯʠʥʫ ȹ (ʜʦʙʘʚʦʯʥʳʡ 
ʨʘʟʤʝʨ). ʕʪʦ ʚʳʟʚʘʥʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʛʨʘʥʠʯʥʳʭ 
ʫʩʣʦʚʠʡ ʦʙʣʘʩʪʠ ʤʦʜʝʣʠ, ʧʨʠʥʠʤʘʷ ʠʭ ʙʣʠʟʢʠʤʠ ʢ ʟʥʘʯʝʥʠʷʤ ʥʝʪʨʦ-
ʥʫʪʦʛʦ ʤʘʩʩʠʚʘ. ʆʮʝʥʠʤ ʨʘʟʤʝʨʳ ʤʦʜʝʣʠ ʩʠʤʤʝʪʨʠʯʥʦʡ ʜʦʣʠʥʳ, 
ʨʘʩʩʤʘʪʨʠʚʘʷ ʜʘʣʝʝ ʪʦʣʴʢʦ ʧʨʘʚʫʶ ʧʦʣʦʚʠʥʫ ʩʠʩʪʝʤʳ «ʜʦʣʠʥʘ-
ʧʨʝʜʛʦʨʴʝ»  (ʪʘʙʣ. 1, ʨʠʩ. 3ʘ). 
ʂʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 3ʙ ʧʦʣʦʚʠʥʘ ʩʝʯʝʥʠʷ ʩʠʤʤʝʪʨʠʯʥʦʡ ʜʦʣʠ-

ʥʳ ʩ ʧʨʝʜʛʦʨʴʷʤʠ, ʧʦ ʣʝʚʦʡ ʛʨʘʥʠ ʦʧʝʨʪʘ ʧʦ ʫʩʣʦʚʠʶ ʩʠʤʤʝʪʨʠʠ. 
ʊʦʯʢʠ ʧʨʘʚʦʡ  ʛʨʘʥʠ ʠʤʝʶʪ ʩ ʛʣʫʙʠʥʦʡ ʦʜʠʥʘʢʦʚʳʝ ʩʤʝʱʝʥʠʷ ʠ 
ʥʘʧʨʷʞʝʥʠʷ ʩ ʦʜʥʦʫʨʦʚʥʝʚʳʤʠ ʪʦʯʢʘʤʠ ʦʪʙʨʘʩʳʚʘʝʤʦʡ ʧʨʘʚʦʡ 
ʯʘʩʪʠ ʛʦʨʥʦʛʦ ʤʘʩʩʠʚʘ. ɸʢʪʠʚʥʦʡ ʚʥʝʰʥʝʡ ʥʘʛʨʫʟʢʦʡ ʷʚʣʷʝʪʩʷ ʩʠʣʘ 
ʚʝʩʘ. 
ʄʝʭʘʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʣʷ ʧʘʣʝʦʛʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʡ, 

ʥʘʯʠʥʘʷ ʩ ʊʫʨʢʝʩʪʘʥʩʢʦʛʦ ʷʨʫʩʘ, ʠʩʢʣʶʯʘʷ ʩʪʨʦʢʠ ʦʪʩʫʪʩʪʚʠʷ ʧʨʦʯ-
ʥʦʩʪʥʳʭ ʩʚʦʡʩʪʚ, ʩʪʨʦʢʠ ʫʛʣʝʡ ʠ ʧʨʝʦʙʨʘʟʫʷ ʚʝʣʠʯʠʥʳ ʢ ʩʠʩʪʝʤʝ 
ʉʀ (ʪʘʙʣ. 2) [3].     
ʇʨʠʥʷʪʳʝ ʟʥʘʯʝʥʠʷ ʦʩʨʝʜʥʝʥʠʷ ʩʚʦʡʩʪʚ ʧʦʨʦʜ ʧʨʠʚʝʜʝʥʳ ʚ 

ʪʘʙʣ. 3.  
ɼʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʳ ʪʘʢʞʝ ʩʚʦʡʩʪʚʘ, ʧʨʠʚʝʜʝʥʳʝ ʚ 

ʪʘʙʣ. 4, ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʳ ʩʦ ʩʚʦʡʩʪʚʘʤʠ ʠʟ ʪʘʙʣ. 3 ʥʠʞʝ ʩʣʝʜʫʶ-
ʱʠʤʠ ʬʦʨʤʫʣʘʤʠ. 

ssgggs ==Ö=Ö=Ö= 0000 : hNhh MMMM
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ʉʡʪ. 2. ʊʮʞʥʙ ʪʞʰʞʦʡʸ ɹʦʜʩʞʦʪʣʧʢ ʝʞʨʩʞʪʪʡʡ ʛ ʩʙʢʧʦʞ ʬʜʧʤʵʦʧʜʧ 
ʩʙʠʩʞʠʙ «ɹʦʜʩʞʦʪʣʡʢ» 

ʋʙʚʤʡʯʙ 1 
ʉʙʪʰʞʫ ʫʩʞʚʬʞʥʴʮ ʩʙʠʥʞʩʧʛ ʪʡʪʫʞʥʴ ʡ ʥʧʝʞʤʡ 

  hx, ʤ Ŭ, Á lɼ, ʤ L, ʤ ȹx, ʤ ȹy, ʤ N ʈʩʡʥʞʰʙʦʡʞ 

ʉʠʩʪʝʤʘ 2000 40 6000 2384 2716 3000 10 
ʊʨʝʙʫʝʤʳʡ ʨʘʟʤʝʨ ʩʠʩʪʝ-
ʤʳ: 5000 ʤ ʧʦ ʚʝʨʪʠʢʘʣʠ, 
8100 ʤ ʧʦ ʛʦʨʠʟʦʥʪʘʣʠ.  
ʊʦʛʜʘ N = 8100/900 = 9. 
ʇʨʠʥʠʤʘʝʤ N = 10. 

ʄʦʜʝʣʴ 200 40 600 238,4 271,6 300,0 10 

ʋʙʚʤʡʯʙ 2 
ʊʩʞʝʦʡʞ ʛʞʤʡʰʡʦʴ ʪʛʧʢʪʫʛ ʨʙʤʞʧʜʞʦʧʛʴʮ ʧʫʤʧʟʞʦʡʢ 

ʄʡʫʧʤʧʜʡʰʞʪʣʙʸ ʩʙʠʦʧʪʫʵ 
(ʨʧʛʞʩʮʦʧʪʫʵ ʧʪʤʙʚʤʞʦʡʸ) 

ʇʚʳʹʥʦʴʢ 
ʛʞʪ, 

(ɹʪ/ʤ3) 

ʌʜʧʤ 
ʛʦʬʫʩʞʦʦʞʜʧ 
ʫʩʞʦʡʸ, ű° 

ʊʯʞʨʤʞʦʡʞ, 
ʉ (ʄʧʘ) 

P2
3 | ʀʟʚʝʩʪʥʷʢʠ 2,36 30 0,059 
ʇʝʩʯʘʥʠʢʠ 2,18 24 0,116 
ɻʣʠʥʳ 2,20 23 0,590 
ʄʝʨʛʝʣʠ 2,31 26 0,165 
P2
2 | ʀʟʚʝʩʪʥʷʢʠ 2,39 27 0,284 
ʄʝʨʛʝʣʠ 2,63 30 0,535 
P2
1 | ʇʝʩʯʘʥʠʢʠ 2,08 28 0,434 
ɻʣʠʥʳ ʦʧʦʢʦʚʠʜʥʳʝ 1,97 30 0,306 

K2 | ʇʝʩʯʘʥʠʢʠ 2,18 20 0,164 
ɻʣʠʥʳ 2,04 22 0,055 
ɸʣʝʚʨʦʣʠʪʳ 2,07 14 0,180 
ʖʨʘ| ʂʘʦʣʠʥ ʧʝʩʪʨʦʮʚʝʪʥʳʡ 2,00 13 0,290 
ʂʘʦʣʠʥʳ ʩʝʨʳʝ 2,09 13 0,270 
ɸʣʝʚʨʦʣʠʪʳ 1,98 28 0,100 
ʇʝʩʯʘʥʠʢʠ 2,20 25 0,072 
ɺʥʫʪʨʠʧʣʘʩʪʦʚʳʝ ʧʦʨʦʜʳ 2,03 20 0,170 
ɸʨʛʠʣʣʠʪʳ 2,14 12 0,400 
ɸʣʝʚʨʦʣʠʪʳ 2,01 28 0,102 

ʉʡʪ. 3. ʉʙʠʥʞʩʴ ʥʧʝʞʤʡ ʪʡʥʥʞʫʩʡʰʦʧʢ ʝʧʤʡʦʴ: ʘ ï ʧʨʠʥʷʪʳʝ ʨʘʟʤʝʨʳ ʤʦʜʝʣʠ: ʙ ï ʩʭʝʤʘ ʦʧʠʨʘʥʠʷ ʠ ʥʘʛʨʫʞʝʥʠʷ ʤʦʜʝʣʠ 

ʘ) ʙ) 

(1) 

(2) 

(3) 
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ʇʨʠʤʝʥʷʷ ʟʘʚʠʩʠʤʦʩʪʠ ʧʘʩʧʦʨʪʘ ʧʨʦʯʥʦʩʪʠ ʛʦʨʥʦʡ ʧʦʨʦʜʳ, ʜʣʷ 
ʨʘʩʯʸʪʥʳʭ ʧʨʝʜʝʣʦʚ ʧʨʦʯʥʦʩʪʠ ʧʦʨʦʜʳ ʠʤʝʝʤ: 

 

 
 
ʆʙʨʘʪʠʚ ʢʦʨʨʝʣʷʮʠʦʥʥʫʶ ʬʦʨʤʫʣʫ ůʩ (E), [4] ʧʦʣʫʯʠʤ: 

 
                                     

 
ʛʜʝ Ŭʇ ï ʥʘʢʣʦʥ ʧʨʝʜʝʣʴʥʦʡ ʧʣʦʱʘʜʢʠ ʢ ʛʣʘʚʥʦʤʫ ʥʘʧʨʷʞʝʥʠʶ; 
ůʩ ï ʧʨʝʜʝʣʳ ʧʨʦʯʥʦʩʪʠ ʥʘ ʩʞʘʪʠʝ; 
ű ï ʫʛʦʣ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ; 
ʍ ï  ʙʦʢʦʚʘʷ ʦʧʦʨʘ; 
ɜ ï ʢʦʵʬʬʠʮʠʝʥʪʳ ʇʫʘʩʩʦʥʘ; 
G ï ʩʜʚʠʛʦʚʘʷ ʜʝʬʦʨʤʘʮʠʷ.  
ɺʝʣʠʯʠʥʳ ʫʧʨʫʛʠʭ ʠ ʧʨʦʯʥʦʩʪʥʳʭ ʩʚʦʡʩʪʚ ʧʦʨʦʜ, ʦʢʨʫʞʘʶʱʠʭ 

ʜʦʣʠʥʫ, ʢʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣ. 2 ʠ 4 ʥʝ ʚʳʩʦʢʠʝ. 
ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ. 
ʆʙʱʠʝ ʧʘʨʘʤʝʪʨʳ ʤʦʜʝʣʠ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 5, ʘ ʨʘʟʙʠʝʥʠʝ 

ʤʦʜʝʣʠ ʥʘ ʢʦʥʝʯʥʳʝ ʵʣʝʤʝʥʪʳ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩ. 4. ɺʝʣʠʯʠʥʳ ʩʤʝ-
ʱʝʥʠʡ ʜʦʣʠʥʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʠʟʦʣʠʥʠʡ (ʨʠʩ. 5, 6) ʧʦ ʜʘʥʥʳʤ 
ʪʘʙʣ. 6, 7. ʇʦ ʠʟʦʣʠʥʠʷʤ ʦʩʝʜʘʥʠʡ (ʨʠʩ. 5, ʪʘʙʣ. 6) ʚʠʜʥʦ, ʯʪʦ 
ʤʘʢʩʠʤʘʣʴʥʦʝ ʦʩʝʜʘʥʠʝ 23,11 ʤ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʝʨʭʥʝʡ ʧʨʘʚʦʡ 
ʪʦʯʢʝ ʤʘʩʩʠʚʘ. ʇʨʠ ʵʪʦʤ ʦʩʝʜʘʥʠʝ ʤʘʩʩʠʚʘ, ʧʨʠʙʣʠʞʘʷʩʴ ʢ ʩʢʣʦʥʫ, 
ʦʭʚʘʪʳʚʘʝʪ ʙʦʣʝʝ ʚʝʨʭʥʠʝ ʪʦʯʢʠ ʤʘʩʩʠʚʘ ʩʣʝʚʘ. ʏʝʤ ʣʝʚʝʝ, ʪʝʤ 
ʚʳʰʝ ʨʘʚʥʳʝ ʧʦ ʩʤʝʱʝʥʠʷʤ ʪʦʯʢʠ. ɺ ʵʪʦʤ ʧʨʦʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪ 
ʜʦʣʠʥʳ, ʨʘʟʛʨʫʞʘʶʱʠʡ ʚʝʨʪʠʢʘʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʩʠʣʳ ʪʷʞʝʩʪʠ 
ʚʙʣʠʟʠ ʩʢʣʦʥʘ. ɼʘʞʝ ʥʠʞʥʷʷ ʢʨʘʩʥʘʷ ʠʟʦʣʠʥʠʷ ʝʱʸ ʩʦʭʨʘʥʷʝʪ ʤʘ-
ʣʫʶ ʢʨʠʚʠʟʥʫ, ʭʦʪʷ ʧʦʯʪʠ ʚʳʨʦʚʥʝʥʘ. 
ɺ ʧʦʣʫʧʨʦʩʪʨʘʥʩʪʚʝ ʠʟʦʣʠʥʠʠ Uy ʷʚʣʷʶʪʩʷ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤʠ. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʦʩʝʜʘʥʠʷ ʙʦʣʴʰʝ ʪʘʤ, ʛʜʝ ʛʣʫʙʠʥʘ ʦʪ ʜʥʝʚʥʦʡ ʧʦ-
ʚʝʨʭʥʦʩʪʠ ʙʦʣʴʰʝ. 
ɺ ʪʘʙʣ. 6, 7 ʩʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʩʤʝʱʝʥʠʡ ʜʣʷ ʜʦʣʠʥʳ. (h- 

ʚʳʩʦʪʘ ʣʝʚʦʡ ʪʦʯʢʠ ʠʟʦʣʠʥʠʠ ʥʘ ʦʪʢʦʩʝ, h>0- ʥʘʜ ʜʦʣʠʥʦʡ |  h<0- 
ʧʦʜ ʜʦʣʠʥʦʡ). 

ʉʡʪ. 4. ʃʧʦʞʰʦʧ-ʁ ʤʞʥʞʦʫʦʙʸ ʪʞʫʣʙ ʥʧʝʞʤʡ 

ʉʡʪ. 5. ʖʨʷʩʴ ʪʥʞʲʞʦʡʢ Uy/10, ʤʤ 

ʋʙʚʤʡʯʙ 4 
ʈʩʧʰʦʧʪʫʦʴʞ ʡ ʬʨʩʬʜʡʞ ʪʛʧʢʪʫʛʙ ʨʧʩʧʝ 

ůʩ,  ʄʇʘ ůʨ, ʄʇʘ E, ʄʇʘ ɜ ɢ G, ʄʇʘ 
0,907 0,397 10816 0,23 0,3 4397 

ʋʙʚʤʡʯʙ 3 
ʀʦʙʰʞʦʡʸ ʧʪʩʞʝʦʞʦʡʸ ʪʛʧʢʪʫʛ ʨʧʩʧʝ 

ʊʛʧʢʪʫʛʙ ʊʡʪʫʞʥʙ ʅʧʝʞʤʵ 
ʃʧʶʭʭʡʯʡʞʦʫ 
ʛʙʩʡʙʯʡʡ, V (%) 

ʆʙʲʸʤʥʳʡ ʚʝʩ Σ ɔ (ʊ/ʤ3) 2,159 21,590 8 
ʋʛʦʣ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ,  űÁ 23 23 27 
ʉʮʝʧʣʝʥʠʝ, C (ʄʧʘ) 0,3 0,3 50 

ʋʙʚʤʡʯʙ 5 
ʇʚʲʡʞ ʨʙʩʙʥʞʫʩʴ ʥʧʝʞʤʡ 

ʃʧʤ-ʛʧ 
ʬʠʤʧʛ 

ʃʧʤ-ʛʧ 
ʶʤʞʥʞʦʫʧʛ 

ʃʧʤ-ʛʧ 
ʬʩʙʛʦʞʦʡʢ 

ʋʧʤʲʡʦʙ 
ʥʧʝʞʤʡ, 
ʤ 

 ʉʙʝʡʬʪʴ ʪʣʩʬʜʤʞʦʡʢ  
ʛʞʩʮʦʞʢ ʡ ʦʡʟʦʞʢ ʚʩʧʛʣʡ 

ʪʣʤʧʦʙ, ʤ 
94463 58898 280656 20 20 

[ ] [ ] ʄʇʘʄʇʘʄʇʘɽ ʩ

44 100816,110)06,142/( Ö=+== s

ʄʇʘEG 4340)1(2/ =+= n

)1/(,6,02,5,332/45 nnja -=C=== ʄʇʘCʇ
AA

-

ʄʇʘtgCʄʇʘtgC ʇʨʇc 397,02,907,0/2 =Ö=== asas

(4) 

(5) 

(6) 

(7) 
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ʋʙʚʤʡʯʙ 6 
ʊʥʞʲʞʦʡʸ, Uy 

ʇʨʠʤʝʯʘʥʠʝ: N ï ʥʦʤʝʨ ʣʠʥʠʠ, ʥʘʯʠʥʘʷ ʩ ʧʨʘʚʦʡ ʚʚʝʨʭʫ 

N h, ʤ Uy, ʤ N h, ʤ Uy, ʤ 
1 2000 22,4 7 0 10,1 
2 2000 20,4 8 -435 8,18 
3 1540 18,3 9 -1550 6,10 
4 1100 16,3 10 -2180 4,06 
5 714 14,2 11 -2600 2,01 
6 333 12,3 ï ï ï 

ʋʙʚʤʡʯʙ 7 
ʊʥʞʲʞʦʡʸ, Ux 

ʇʨʠʤʝʯʘʥʠʝ: N ï ʥʦʤʝʨ ʣʠʥʠʠ, ʥʘʯʠʥʘʷ ʩ ʣʝʚʦʡ ʚʚʝʨʭʫ 

N h, ʤ Ux, ʤ N h, ʤ Ux, ʤ 
1 1730 2,40 7 269 0,43 
2 1440 2,04 8 0 0,12 
3 1160 1,71 9 ï -0,194 
4 901 1,42 10 ï -0,524 
5 682 1,05 11 ï -0,841 
6 460 0,81 ï ï ï 

ʉʡʪ. 6. ʖʨʷʩʴ ʪʥʞʲʞʦʡʢ Ux/10, ʤʤ 

ʉʡʪ. 7. ʆʧʩʥʙʤʵʦʴʞ ʛʞʩʫʡʣʙʤʵʦʴʞ ʦʙʨʩʸʟʞʦʡʸ ůy ʪ ʱʙʚʤʧʦʧʥ ʜʤʬʚʡʦ 600 ʤ 
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ʇʦ ʠʟʦʣʠʥʠʷʤ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʤʝʱʝʥʠʡ Ux (ʨʠʩ. 6, ʪʘʙʣ. 7) 
ʚʠʜʥʦ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʦʝ ʩʤʝʱʝʥʠʝ 2,65 ʤ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʝʨʭʥʝʡ 
ʙʨʦʚʢʝ ʤʘʩʩʠʚʘ. ʇʨʠ ʵʪʦʤ ʩʤʝʱʝʥʠʷ ʪʦʯʝʢ, ʫʜʘʣʷʷʩʴ ʦʪ ʩʢʣʦʥʘ 
ʚʧʨʘʚʦ, ʦʭʚʘʪʳʚʘʶʪ ʙʦʣʝʝ ʚʝʨʭʥʠʝ ʪʦʯʢʠ ʤʘʩʩʠʚʘ ʩʧʨʘʚʘ. ʏʝʤ 
ʧʨʘʚʝʝ, ʪʝʤ ʚʳʰʝ ʨʘʚʥʳʝ ʧʦ ʩʤʝʱʝʥʠʷʤ ʪʦʯʢʠ. ʉʧʨʘʚʘ ʦʪ ʩʢʣʦʥʘ ʚ 
ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʠʟʦʣʠʥʠʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚʳʰʝ ʜʦʣʠʥʳ ʚʳʭʦʜʷʪ 
ʥʘ ʚʝʨʭʥʶʶ ʧʣʦʱʘʜʢʫ ʤʘʩʩʠʚʘ, ʧʨʠʙʣʠʞʘʷʩʴ ʢ ʧʨʘʚʦʤʫ ʢʨʘʶ ʤʦʜʝ-
ʣʠ ʢ ʚʝʨʪʠʢʘʣʠ [5]. ɺ ʧʦʣʫʧʨʦʩʪʨʘʥʩʪʚʝ ʠʟʦʣʠʥʠʠ Ux ʷʚʣʷʶʪʩʷ ʚʝʨ-
ʪʠʢʘʣʴʥʳʤʠ.  ʆʜʥʘʢʦ, ʠʟʦʣʠʥʠʠ (9-11) ʥʠʞʝ ʜʥʘ ʜʦʣʠʥʳ ʥʝ ʚʳʭʦʜʷʪ 
ʢʫʜʘ ʣʠʙʦ, ʘ ʟʘʤʳʢʘʶʪʩʷ ʚ ʧʦʜʦʙʥʳʝ ʵʣʣʠʧʩʘʤ ʢʦʥʮʝʥʪʨʠʯʝʩʢʠʝ 
ʬʠʛʫʨʳ, ʠʤʝʶʱʠʝ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʩʤʝʱʝʥʠʷ, ʢʘʢ ʮʝʣʦʝ, ʩ ʵʢʩʪʨʝ-
ʤʘʣʴʥʦʡ ʪʦʯʢʦʡ ʚ ʮʝʥʪʨʝ (h = -1340 ʤ), ʩʤʝʱʸʥʥʦʡ ʥʘ Ux =-1,166 ʤ 
ʧʨʦʪʠʚ ʥʘʧʨʘʚʣʝʥʠʷ ʦʩʠ X. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʦʩʝʜʘʥʠʝʤ ʚʝʨʭʘ ʤʘʩ-
ʩʠʚʘ, ʫʩʠʣʠʚʘʶʱʠʤʩʷ ʩ ʫʜʘʣʝʥʠʝʤ ʦʪ ʩʢʣʦʥʘ ʚʧʨʘʚʦ, ʯʪʦ ʧʨʠʚʦʜʠʪ 
ʤʘʩʩʳ ʥʠʞʝʣʝʞʘʱʝʛʦ ʫʨʦʚʥʷ ʢ ʚʳʪʝʩʥʝʥʠʶ ʩ ʧʨʘʚʦʛʦ ʢʨʘʷ ʚʣʝʚʦ. 
ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ, ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʩʤʝʱʝʥʠʷ  ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʚ 
ʥʘʛʦʨʥʦʡ ʯʘʩʪʠ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʩʢʣʦʥʘ, ʘ ʧʦʜ ʫʨʦʚʥʝʤ ʜʥʘ ʜʦʣʠʥʳ, 
ʙʫʜʫʯʠ ʟʘʞʘʪʳʤʠ ʚʩʶʜʫ, ʧʝʨʝʤʝʱʘʶʪʩʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʢ ʪʦʯʢʝ 
ʵʢʩʪʨʝʤʫʤʘ (h = 1340 ʤ). 
ʆʧʠʩʘʥʥʳʡ ʚʳʰʝ ʭʘʨʘʢʪʝʨ ʩʤʝʱʝʥʠʡ Uy ʠ Ux ʚʳʷʚʣʷʝʪ ʦʩʦʙʝʥ-

ʥʦʩʪʠ ʥʘʧʨʷʞʸʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʝʜʛʦʨʠʡ ʠ ʜʦʣʠʥʳ ʜʦ ʥʘʯʘʣʘ ʛʦʨ-
ʥʳʭ ʨʘʙʦʪ. ʅʘʧʨʷʞʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʜʦʣʠʥʳ ʧʨʝʜʩʪʘʚʣʝʥʦ ʵʧʶʨʘʤʠ. 
ʀʟʦʣʠʥʠʠ ʥʦʨʤʘʣʴʥʳʭ ʚʝʨʪʠʢʘʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ůy ʢʘʢ ʙʳ 

ʧʦʚʪʦʨʷʶʪ ʢʦʥʪʫʨʳ ʚʝʨʭʥʝʡ ʧʣʦʱʘʜʢʠ ʜʦʣʠʥʳ ʠ ʩʢʣʦʥʘ. ɻʨʘʬʠʢ 
ʠʟʤʝʥʝʥʠʷ ʥʘʧʨʷʞʝʥʠʡ ʩʨʝʜʥʝʛʦ ʩʝʯʝʥʠʷ ʜʦʣʠʥʳ (ʣʝʚʳʡ ʢʨʘʡ ʤʦ-
ʜʝʣʠ) ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʨʷʤʫʶ ʣʠʥʠʶ (ʨʠʩ. 7). ʅʘʧʨʷʞʝʥʠʷ ʥʘ ʧʦʚʝʨʭ-
ʥʦʩʪʠ ʜʥʘ ʜʦʣʠʥʳ ʩʨʘʚʥʠʪʝʣʴʥʦ ʤʘʣʳʝ ʚʝʣʠʯʠʥʳ  ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ 
ʟʥʘʯʝʥʠʝʤ ůy = 0,25 ʄʇʘ ʥʘ 170 ʤ ʣʝʚʝʝ ʥʠʞʥʝʡ ʙʨʦʚʢʠ ʩʢʣʦʥʘ.  
ʕʪʠ ʥʘʧʨʷʞʝʥʠʷ ʨʘʩʪʷʛʠʚʘʶʱʠʝ ʠ ʚʦʟʥʠʢʘʶʪ ʚʩʣʝʜʩʪʚʠʝ ʪʦʛʦ, 

ʯʪʦ, ʥʘ ʩʢʣʦʥʝ ʩʤʝʱʝʥʠʷ Uy, ʥʘʧʨʘʚʣʝʥʳ ʚʥʠʟ ʠ Ux,  ʥʘʧʨʘʚʣʝʥʳ 
ʚʧʨʘʚʦ ʠ ʢʘʢ ʙʳ «ʫʤʝʥʴʰʘʶʪ» ʥʘʢʣʦʥ ʩʢʣʦʥʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʷʚ-
ʣʝʥʠʶ ʨʘʩʪʷʞʝʥʠʷ ʚʙʣʠʟʠ ʥʠʞʥʝʡ ʙʨʦʚʢʠ.  
ʂʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 8, ʨʘʩʪʷʛʠʚʘʶʱʠʝ ʥʘʧʨʷʞʝʥʠʷ ʙʳʩʪʨʦ 

ʟʘʪʫʭʘʶʪ. ɺ ʩʘʤʦʡ ʞʝ ʥʠʞʥʝʡ ʙʨʦʚʢʝ ʧʨʦʠʩʭʦʜʠʪ ʩʞʘʪʠʝ ůy = -2,78 
ʄʇʘ (ʨʠʩ. 8). ɺ ʪʘʙʣ. 8 ʧʨʠʚʝʜʝʥʦ ʨʘʩʯʝʪʥʦʝ ʧʦʣʦʞʝʥʠʝ ʥʘʯʘʣ ʚ 
ʧʣʘʥʝ ʜʣʷ ʧʨʦʬʠʣʝʡ ʧ2 ʠ ʧ3 ʦʪʥʦʩʠʪʝʣʴʥʦ ʣʝʚʦʛʦ ʢʦʥʮʘ ʧʨʦʬʠʣʷ 
ʧ1, ʘ ʚ ʪʘʙʣ. 9 ʧʨʝʜʩʪʘʚʣʝʥʦ ʠʟʤʝʥʝʥʠʝ ůy ʧʦ ʛʣʫʙʠʥʝ ʜʦ 600 ʤ ʚ 
ʥʠʞʥʝʡ ʙʨʦʚʢʝ (ʥʠʞʥʷʷ ʙʨʦʚʢʘ), ʚ ʥʘʯʘʣʝ ʧʨʦʬʠʣʝʡ ʧ2 ʠ ʧ3.  
ʀʟ ʪʘʙʣ. 9 ʚʠʜʥʦ, ʯʪʦ ʧ2 ʠ ʧ3 ʠʤʝʶʪ ʥʘʧʨʷʞʝʥʠʷ ʙʣʠʟʢʠʝ ʢ 

ʪʝʦʨʝʪʠʯʝʩʢʠʤ ů = ɔĿh ʠ, ʢʘʢ ʚʠʜʥʦ ʧʦ ʰʘʙʣʦʥʫ, ʧʝʨʝʩʝʢʘʶʪʩʷ ʜʚʫ-
ʤʷ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤʠ ʠʟʦʣʠʥʠʷʤʠ, ʥʘ ʵʪʦʤ ʫʯʘʩʪʢʝ. 
ʀʟʦʣʠʥʠʠ ʥʦʨʤʘʣʴʥʳʭ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ůʭ, (ʨʠʩ. 10) 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʟʘʤʝʪʥʦʡ ʢʨʠʚʦʣʠʥʝʡʥʦʩʪʴʶ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ 
ʜʚʫʤ ʪʦʯʢʘʤ ʦʜʠʥʘʢʦʚʦʡ ʛʣʫʙʠʥʳ ʙʫʜʫʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʨʘʟʥʳʝ 
ʥʘʧʨʷʞʝʥʠʷ.  
ʀʟʦʣʠʥʠʠ ʥʘʛʦʨʥʦʡ ʯʘʩʪʠ ʧʨʠʤʳʢʘʶʪ ʢ ʫʛʣʘʤ ʠ ʩʢʣʦʥʫ, ʘ ʧʦʜ 

ʜʥʦʤ ʜʦʣʠʥʳ (ʚ ʧʨʝʜʝʣʘʭ ʰʘʙʣʦʥʘ) ʠʟʦʣʠʥʠʠ ʧʦʣʦʛʦ ʥʘʢʣʦʥʝʥʳ ʢ 
ʛʦʨʠʟʦʥʪʘʣʠ. ʅʘʢʣʦʥ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʛʣʫʙʠʥʦʡ ʦʪ ʜʥʘ ʜʦʣʠʥʳ. 
ʆʪʨʠʮʘʪʝʣʴʥʦʩʪʴ ʚʝʣʠʯʠʥ ʥʘʧʨʷʞʝʥʠʡ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʥʠ ʩʞʠʤʘ-
ʶɦ ʠʝ. ɻʨʘʬʠʢ ʦʪʤʝʯʝʥʥrʭ ʚ ʮʝʥʪʨʝ ʜʦʣʠʥr ʛʣʫʙʠʥ (ʣʝʚrʡ ʢʨʘʡ 
ʤʦʜʝʣʠ) ʧʦʢʘʟʘʥ ʥʘ ʨʠʩ. 11. ɼʥʦ ʜʦʣʠʥʳ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʫʯʘʩʪʢʦʤ 
ʩʞʘʪʠʷ ʚʙʣʠʟʠ ʥʠʞʥʝʡ ʙʨʦʚʢʠ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʫʯʘʩʪʢʦʤ ʨʘʩʪʷʞʝ-
ʥʠʷ, ʨʠʩ. 12. ʄʘʢʩʠʤʫʤ ʨʘʩʪʷʞʝʥʠʷ (ůʭ =1,690 ʄʇʘ) ʫʜʘʣʸʥ ʦʪ ʥʠʞ-
ʥʝʡ ʙʨʦʚʢʠ ʥʘ 800 ʤ. ɺ ʪʦʯʢʝ: ʧ2- ůʭ =1,555 ʄʇʘ, ʧ3- ůʭ =1,316 ʄʇʘ 
(ʜʣʠʥʘ ʧʨʦʝʢʮʠʠ ʪʦʯʝʢ ʥʘ 1-1- 240 ʤ). 
ɺ ʪʘʙʣ. 10 ʧʨʠʚʝʜʝʥʳ ʥʘʧʨʷʞʝʥʠʷ ůʭ ʠ ʦʨʪʦʛʦʥʘʣʴʥʳʝ ʠʤ 

ʥʘʧʨʷʞʝʥʠʷ ʙʦʢʦʚʦʛʦ ʦʪʧʦʨʘ ůz - ʪʨʝʪʴʝ ʛʣʘʚʥʦʝ ʥʘʧʨʷʞʝʥʠʝ (ʚʜʦʣʴ 
ʜʦʣʠʥʳ) ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʦʪʧʦʨ ůʙ ʧʦʜ ʜʥʦʤ ʜʣʷ ʪʦʯʝʢ ʧ2 ʠ ʧ3. 
ʅʘʣʠʯʠʝ ʫ ʧʦʚʝʨʭʥʦʩʪʠ ʜʥʘ ʨʘʩʪʷʛʠʚʘʶʱʠʭ ʥʘʧʨʷʞʝʥʠʡ ʦʙʝʩʧʝʯʠ-
ʚʘʝʪ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʚʝʨʪʠʢʘʣʴʥʳʭ ʪʨʝʱʠʥʳ ʦʪʨʳʚʘ, ʪʝʤ ʛʣʫʙʞʝ, 
ʯʝʤ ʙʣʠʞʝ ʦʥʠ ʢ ʥʠʞʥʝʡ ʙʨʦʚʢʝ. [6] ʅʠʞʥʝʡ ʛʨʘʥʠʮʝʡ ʟʦʥʳ ʨʘʩʪʷʞʝ-
ʥʠʷ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʚʝʨʭʥʶʶ ʠʟʦʣʠʥʠʶ (0,069 ʄʇʘ) ʧʦʜ ʜʥʦʤ ʜʦʣʠ-
ʥʳ, ʩʝʢʫʱʫʶ ʧ2 ʥʘ ʛʣʫʙʠʥʝ 101 ʤ. ʇʦʵʪʦʤʫ ʚʳʩʦʪʫ ʦʪʨʳʚʘ ʚ ʥʝʡ 

ʩʯʠʪʘʝʤ 101 ʤ,  ʘ ʚ ʪʦʯʢʝ ʧ3- 99 ʤ. ʂʦʦʨʜʠʥʘʪʳ ʨʷʜʘ ʪʦʯʝʢ ʦʪʥʦʩʠ-
ʪʝʣʴʥʦ ʥʠʞʥʝʡ ʙʨʦʚʢʠ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 11. 
ʅʘ ʨʠʩ. 13 ʧʦʢʘʟʘʥʳ ʠʟʦʣʠʥʠʠ ʥʘʧʨʷʞʝʥʠʡ    ʠ ʜʚʘ ʛʨʘʬʠʢʘ 

ʝʛʦ ʠʟʤʝʥʝʥʠʷ. 
ɺʝʣʠʯʠʥʘ ʥʘʧʨʷʞʝʥʠʷ ʚʜʦʣʴ ʜʦʣʠʥʳ ʧʦʜ ʜʥʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʩʫʤʤʦʡ ʙʦʢʦʚʳʭ ʦʪʧʦʨʦʚ, ʛʝʥʝʨʠʨʫʝʤʳʭ ʥʘʧʨʷʞʝʥʠʷʤʠ ʜʦʣʠʥʳ ů ʠ 
ůʭ ʩʦʛʣʘʩʥʦ (8) 

                                

ʉʡʪ. 8. ʁʠʥʞʦʞʦʡʞ ůy ʨʧ ʯʞʦʫʩʬ  ʝʧʤʡʦʴ  ʝʧ ʜʤʬʚʡʦʴ 2760 ʤ 

ʉʡʪ. 9. ʁʠʥʞʦʞʦʡʞ ůy ʦʙ ʝʦʞ ʝʧʤʡʦʴ ʧʫ ʦʡʟʦʞʢ  ʚʩʧʛʣʡ ʝʧ ʯʞʦʫʩʙ ʝʧʤʡʦʴ  

ʋʙʚʤʡʯʙ 9 
ʁʠʥʞʦʞʦʡʞ Űy ʨʧ ʜʤʬʚʡʦʞ ʨʧʝ ʝʦʧʥ, ʄʇʘ (ɔ=2,159 ʊ/ʤ3  g=9,81 ʤ/ʩ2) 

ɼʤʬʚʡʦʙ, ʤ 
ʆʡʟʦʸʸ 
ʚʩʧʛʣʙ 

ʧ2 ʧ3 ů 

0 -2,8 22e-3 35e-4 0 
-75 -7,5 -1,5 -1,5 -1,59 
-150 -9,4 -3,2 -3,1 -3,18 
-225 -11,3 -4,8 -4,7 -4,77 
-300 -13,2 -6,3 -6,3 -6,35 
-375 -15,1 -7,9 -7,8 -7,94 
-450 -17,0 -9,5 -9,6 -9,53 
-525 -18,9 -11,3 -11,7 -11,12 
-600 -20,8 -13,4 -13,3 -12,71 

ʋʙʚʤʡʯʙ 8 
ʈʩʧʞʣʯʡʡ ʫʧʰʞʣ ʦʙʰʙʤʙ ʨʩʧʭʡʤʞʢ ʨ2, ʨ3 ʦʙ ʨ1, ʤ 

ɽʡʙʨʙʠʧʦ ɻʞʤʡʰʡʦʙ ɽʤʡʦʙ ʈʩʡʥʞʰʙʦʡʞ 
1 ʣʝʚ. ï 2 ʣʝʚ. 2100 1320 (132) ʧʨʦʝʢʮʠʠ ʚ ʧʣʘʥʝ (ʚ ʤʦʜʝʣʠ) 
1 ʣʝʚ. ï 2 ʧʨʘʚ. 3420 1380 ʧʨʦʬʠʣʴ ʧ2 
1 ʣʝʚ. ï 3 ʣʝʚ. 2640 1080 (108) ʧʨʦʝʢʮʠʠ ʚ ʧʣʘʥʝ (ʚ ʤʦʜʝʣʠ) 
1 ʣʝʚ. ï 3 ʧʨʘʚ. 3720 1680 ʧʨʦʬʠʣʴ ʧ3 
Ŭ2, Á 1-2 17  ï ʥʘʢʣʦʥ ʧ2 ʢ 1-1 
Ŭ3, Á 1-3 -50  ï ʥʘʢʣʦʥ ʧ3 ʢ 1-1 

ʙxʙyz sss += (8) 
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GEOTEXNOLOGIYA 

ʅʘʧʨʘʚʣʝʥʥʦʩʪʴ ʠʟʦʣʠʥʠʡ ʚ ʥʘʛʦʨʥʦʡ ʯʘʩʪʠ ʠ ʧʦʜ ʥʠʞʥʝʡ ʙʨʦʚ-
ʢʦʡ ʢʨʫʪʘʷ, ʘ ʥʘ ʩʘʤʦʤ ʩʢʣʦʥʝ ʠ ʧʦʜ ʜʥʦʤ ʥʘʢʣʦʥʥʘʷ. ʆʪʨʠʮʘʪʝʣʴ-
ʥʦʩʪʴ ʚʝʣʠʯʠʥ ʥʘʧʨʷʞʝʥʠʡ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʥʠ ʩʞʠʤʘʶʱʠʝ. ɺʝʣʠ-
ʯʠʥʳ ʥʘʧʨʷʞʝʥʠʡ ʚ ʥʘʛʦʨʥʦʡ ʯʘʩʪʠ ʚʦʟʨʘʩʪʘʶʪ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʩʢʣʦ-
ʥʘ, ʘ ʚ ʟʦʥʝ ʜʥʘ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʥʠʞʥʝʡ ʙʨʦʚʢʠ. [7] 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʙʘʟʝ ʚʳʧʦʣʥʝʥʥʦʛʦ ʢʦʥʝʯʥʦ-ɻ ʣʝʤʝʥʪʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʘʧʨʷʞʸʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʧʝ-
ʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʜʦʣʠʥʳ ʚ ʟʦʥʝ ʫʛʦʣʴʥʦʛʦ ʨʘʟʨʝʟʘ ɸʥʛʨʝʥʩʢʠʡ ʧʦʣʫ-
ʯʝʥʳ ʵʧʶʨʳ ʚʝʨʪʠʢʘʣʴʥʳʭ ʩʤʝʱʝʥʠʡ Uy, ʘ ʪʘʢʞʝ ʪʘʙʣʠʯʥʳʝ ʟʥʘʯʝ-
ʥʠʷ ʵʪʠʭ ʚʝʣʠʯʠʥ. Uyʤax= 23,11 ʤ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʝʨʭʥʝʡ ʧʨʘʚʦʡ 
ʪʦʯʢʝ ʤʘʩʩʠʚʘ. ʇʨʠ ʵʪʦʤ ʦʩʝʜʘʥʠʝ ʤʘʩʩʠʚʘ, ʧʨʠʙʣʠʞʘʷʩʴ ʢ ʩʢʣʦʥʫ, 
ʦʭʚʘʪʳʚʘʝʪ ʙʦʣʝʝ ʚʝʨʭʥʠʝ ʪʦʯʢʠ ʤʘʩʩʠʚʘ ʩʣʝʚʘ. ʏʝʤ ʣʝʚʝʝ, ʪʝʤ 
ʚʳʰʝ ʨʘʚʥʳʝ ʧʦ ʩʤʝʱʝʥʠʷʤ ʪʦʯʢʠ. ɺ ʵʪʦʤ ʧʨʦʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪ 
ʜʦʣʠʥʳ, ʨʘʟʛʨʫʞʘʶʱʠʡ ʚʝʨʪʠʢʘʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʩʠʣʳ ʪʷʞʝʩʪʠ 
ʚʙʣʠʟʠ ʩʢʣʦʥʘ, ʧʦʵʪʦʤʫ ʚ ʧʦʣʫʧʨʦʩʪʨʘʥʩʪʚʝ ʠʟʦʣʠʥʠʠ Uy ʷʚʣʷʶʪ-
ʩʷ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤʠ. ʆʯʝʚʠʜʥʦ, ʧʦ ʛʣʫʙʠʥʝ ʤʘʩʩʠʚʘ ʦʪ ʜʥʝʚʥʦʡ 
ʧʦʚʝʨʭʥʦʩʪʠ ʦʩʝʜʘʥʠʷ ʟʘʢʦʥʦʤʝʨʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. 

ʉʡʪ. 10. ʆʧʩʥʙʤʵʦʴʞ ʜʧʩʡʠʧʦʫʙʤʵʦʴʞ ʦʙʨʩʸʟʞʦʡʸ  ůʭ ʪ ʱʙʚʤʧʦʧʥ ʜʤʬʚʡʦ 600 ʤ 

ʉʡʪ. 11. ʁʠʥʞʦʞʦʡʞ ůʭ ʛ ʯʞʦʫʩʞ ʝʧʤʡʦʴ  ʝʧ ʜʤʬʚʡʦʴ 600 ʤ 

ʉʡʪ. 12. ʉʙʪʨʩʞʝʞʤʞʦʡʞ ůʭ ʧʫ ʦʡʟʦʞʢ ʚʩʧʛʣʡ  ʝʧ ʯʞʦʫʩʙ ʝʧʤʡʦʴ  

ʋʙʚʤʡʯʙ 10 
ʁʠʥʞʦʞʦʡʞ ůʭ ʨʧ ʜʤʬʚʡʦʞ ʨʧʝ ʝʦʧʥ, ʄʇʘ (ʍ = 0,3 / ůʙʭ = ůʭ Ŀ ʍ / ůʙʫ = ů Ŀ ʍ) 

ɼʤʬʚʡʦʙ, ʤ ʆʡʟʦʸʸ ʚʩʧʛʣʙ ʨ2 ůʙʭ2 ʧ3 ůʙʭ3 ůʙʫ 

0 -10,89 1,56 0,47 1,32 0,40 0 

-75 -7,08 0,44 0,13 0,38 0,11 -0,48 

-150 -6,66 -0,59 -0,48 -0,48 -0,14 -0,95 

-225 -6,82 -1,51 -0,45 -1,48 -0,44 -1,43 

-300 -7,02 -2,40 -0,72 -2,24 -0,67 -1,91 

-375 -7,31 -3,61 -1,08 -3,00 -0,90 -2,38 

-450 -7,66 -4,46 -1,34 -3,88 -1,16 -2,86 

-525 -8,12 -5,06 -1,52 -4,65 -1,39 -3,34 

-600 -8,42 -5,98 -1,79 -5,55 -1,66 -3,81 

ʋʙʚʤʡʯʙ 11 
ʃʧʧʩʝʡʦʙʫʴ ʫʧʰʞʣ ʡʠʧʤʡʦʡʡ 0,069 ʄʇʘ 

y, ʤ 0 34,5 67,5 96,2 101 99 94,1 80,2 70,1 46 35,8 0 
x, ʤ 320 480 700 920 1070 1320 1450 1660 1880 2130 2350 2660 
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ɻɽʆʊɽʍʅʆʃʆɻʀʗ 

ʇʦʣʫʯʝʥʳ ʵʧʶʨʳ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʤʝʱʝʥʠʡ Ux, ʘ ʪʘʢʞʝ ʪʘʙ-
ʣʠʯʥʳʝ ʟʥʘʯʝʥʠʷ ʵʪʠʭ ʚʝʣʠʯʠʥ, ʤʘʢʩʠʤʘʣʴʥʦʝ ʩʤʝʱʝʥʠʝ 2,65 ʤ 
ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʝʨʭʥʝʡ ʙʨʦʚʢʝ ʤʘʩʩʠʚʘ. ʇʨʠ ʵʪʦʤ ʩʤʝʱʝʥʠʷ ʪʦʯʝʢ, 
ʫʜʘʣʷʷʩʴ ʦʪ ʩʢʣʦʥʘ ʚʧʨʘʚʦ, ʦʭʚʘʪʳʚʘʶʪ ʙʦʣʝʝ ʚʝʨʭʥʠʝ ʪʦʯʢʠ ʤʘʩ-
ʩʠʚʘ ʩʧʨʘʚʘ.  
ʏʝʤ ʧʨʘʚʝʝ, ʪʝʤ ʚʳʰʝ ʨʘʚʥʳʝ ʧʦ ʩʤʝʱʝʥʠʷʤ ʪʦʯʢʠ. ʉʧʨʘʚʘ ʦʪ 

ʩʢʣʦʥʘ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʠʟʦʣʠʥʠʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚʳʰʝ ʜʦʣʠʥʳ 
ʚʳʭʦʜʷʪ ʥʘ ʚʝʨʭʥʶʶ ʧʣʦʱʘʜʢʫ ʤʘʩʩʠʚʘ, ʧʨʠʙʣʠʞʘʷʩʴ ʫ ʧʨʘʚʦʛʦ 
ʢʨʘʷ ʤʦʜʝʣʠ ʢ ʚʝʨʪʠʢʘʣʠ, ʚ ʧʦʣʫʧʨʦʩʪʨʘʥʩʪʚʝ ʠʟʦʣʠʥʠʠ Ux ʷʚʣʷʶʪ-
ʩʷ ʚʝʨʪʠʢʘʣʴʥʳʤʠ.   
ʀʟʦʣʠʥʠʠ (9-11) ʥʠʞʝ ʜʥʘ ʜʦʣʠʥʳ ʟʘʤʳʢʘʶʪʩʷ ʢʘʢ ʠʤʝʶʱʠʝ 

ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʩʤʝʱʝʥʠʷ, ʩ ʵʢʩʪʨʝʤʘʣʴʥʦʡ ʪʦʯʢʦʡ ʚ ʮʝʥʪʨʝ (h = -
1340 ʤ), ʩʤʝʱʸʥʥʦʡ ʥʘ Ux = -1,166 ʤ ʧʨʦʪʠʚ ʥʘʧʨʘʚʣʝʥʠʷ ʦʩʠ X. 
ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʦʩʝʜʘʥʠʝʤ ʚʝʨʭʘ ʤʘʩʩʠʚʘ, ʫʩʠʣʠʚʘʶʱʠʤʩʷ ʩ 
ʫʜʘʣʝʥʠʝʤ ʦʪ ʩʢʣʦʥʘ ʚʧʨʘʚʦ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʤʘʩʩʳ ʥʠʞʝʣʝʞʘʱʝʛʦ 
ʫʨʦʚʥʷ ʢ ʚʳʪʝʩʥʝʥʠʶ ʩ ʧʨʘʚʦʛʦ ʢʨʘʷ ʚʣʝʚʦ.  
ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ, ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʩʤʝʱʝʥʠʷ  ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʚ 

ʥʘʛʦʨʥʦʡ ʯʘʩʪʠ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʩʢʣʦʥʘ, ʘ ʧʦʜ ʫʨʦʚʥʝʤ ʜʥʘ ʜʦʣʠʥʳ, 
ʙʫʜʫʯʠ ʟʘʞʘʪʳʤʠ ʚʩʶʜʫ, ʧʝʨʝʤʝʱʘʶʪʩʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʢ ʪʦʯʢʝ 
ʵʢʩʪʨʝʤʫʤʘ (h = -1340 ʤ). ʍʘʨʘʢʪʝʨ ʩʤʝʱʝʥʠʡ Uy ʠ Ux ʚʳʷʚʣʷʝʪ 

ʦʩʦʙʝʥʥʦʩʪʠ ʥʘʧʨʷʞʸʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʝʜʛʦʨʠʡ ʠ ʜʦʣʠʥʳ ʜʦ ʥʘʯʘ-
ʣʘ ʛʦʨʥʳʭ ʨʘʙʦʪ. 
ʇʦʣʫʯʝʥʥʳʝ ʵʧʶʨʳ ʚʝʨʪʠʢʘʣʴʥʳʭ ʥʦʨʤʘʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ůy, 

ʧʦʚʪʦʨʷʶʪ ʢʦʥʪʫʨʳ ʚʝʨʭʥʝʡ ʧʣʦʱʘʜʢʠ, ʜʦʣʠʥʳ ʠ ʩʢʣʦʥʘ. ɻʨʘʬʠʢ 
ʠʟʤʝʥʝʥʠʷ ʥʘʧʨʷʞʝʥʠʡ ʩʨʝʜʥʝʛʦ ʩʝʯʝʥʠʷ ʜʦʣʠʥʳ (ʣʝʚʳʡ ʢʨʘʡ ʤʦ-
ʜʝʣʠ) ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʨʷʤʫʶ ʣʠʥʠʶ. ʅʘʧʨʷʞʝʥʠʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 
ʜʥʘ ʜʦʣʠʥʳ ʩʨʘʚʥʠʪʝʣʴʥʦ ʤʘʣʳʝ ʚʝʣʠʯʠʥʳ  ʠʤʝʶʪ ʤʘʢʩʠʤʘʣʴʥʳʝ 
ʟʥʘʯʝʥʠʷ ůy = 0,25 ʄʇʘ, ʥʘ ʛʦʨʠʟʦʥʪʝ 170 ʤ ʣʝʚʝʝ ʥʠʞʥʝʡ ʙʨʦʚʢʠ 
ʩʢʣʦʥʘ. ʕʪʠ ʥʘʧʨʷʞʝʥʠʷ ʨʘʩʪʷʛʠʚʘʶʱʠʝ ʠ ʚʦʟʥʠʢʘʶʪ ʚʩʣʝʜʩʪʚʠʝ 
ʪʦʛʦ, ʯʪʦ, ʥʘ ʩʢʣʦʥʝ ʩʤʝʱʝʥʠʷ Uy, ʥʘʧʨʘʚʣʝʥʳ ʚʥʠʟ ʠ Ux,  ʥʘʧʨʘʚ-
ʣʝʥʳ ʚʧʨʘʚʦ ʠ ʢʘʢ ʙʳ «ʫʤʝʥʴʰʘʶʪ» ʥʘʢʣʦʥ ʩʢʣʦʥʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 
ʧʦʷʚʣʝʥʠʶ ʨʘʩʪʷʞʝʥʠʷ ʚʙʣʠʟʠ ʥʠʞʥʝʡ ʙʨʦʚʢʠ. ʂʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 
9, ʨʘʩʪʷʛʠʚʘʶʱʠʝ ʥʘʧʨʷʞʝʥʠʷ ʙʳʩʪʨʦ ʟʘʪʫʭʘʶʪ.  
ɺ ʩʘʤʦʡ ʞʝ ʥʠʞʥʝʡ ʙʨʦʚʢʝ ʧʨʦʠʩʭʦʜʠʪ ʩʞʘʪʠʝ ůy = -2,78 ʄʇʘ. 

ɼʣʷ ʧʨʦʬʠʣʝʡ ʧ2 ʠ ʧ3 ʠ ʥʠʞʥʝʡ ʙʨʦʚʢʠ ʧʦʣʫʯʝʥʳ ʪʘʙʣʠʯʥʳʝ ʟʥʘʯʝ-
ʥʠʷ ʠʟʤʝʥʝʥʠʡ ůy ʧʦ ʛʣʫʙʠʥʝ ʜʦ 600 ʤ ʚ ʥʠʞʥʝʡ ʙʨʦʚʢʝ. ʇʦʢʘʟʘʥʦ, 
ʯʪʦ ʚ ʪʦʯʢʘʭ ʧ2 ʠ ʧ3 ʥʘʧʨʷʞʝʥʠʡ ůy ʩ ʛʣʫʙʠʥʦʡ ʙʣʠʟʢʠ ʢ ʪʝʦʨʝʪʠʯʝ-
ʩʢʠʤ ʜʣʷ ʧʦʣʫʧʨʦʩʪʨʘʥʩʪʚʘ. 
ʇʦʣʫʯʝʥʥʳʝ ʵʧʶʨʳ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʥʦʨʤʘʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ 

ůx, ʦʩʦʙʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚ ʥʘʛʦʨʥʦʡ ʯʘʩʪʠ ʤʘʩʩʠʚʘ ʠ ʧʦʜ ʫʨʦʚʥʝʤ 
ʜʥʘ ʜʦʣʠʥʳ. ʀʟʦʣʠʥʠʠ ʥʘʛʦʨʥʦʡ ʯʘʩʪʠ ʧʨʠʤʳʢʘʶʪ ʢ ʫʛʣʘʤ ʠ ʩʢʣʦʥʫ, 
ʘ ʧʦʜ ʜʥʦʤ ʨʘʟʨʝʟʘ (ʚ ʧʨʝʜʝʣʘʭ ʰʘʙʣʦʥʘ) ʠʟʦʣʠʥʠʡ ʥʘʧʨʘʚʣʝʥʳ 
ʧʦʣʦʛʦ.  
ʀʟʤʝʥʝʥʠʝ ůy ʚ ʮʝʥʪʨʝ ʜʦʣʠʥʳ ʧʦ ʛʣʫʙʠʥʝ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 11. 

ɼʥʦ ʜʦʣʠʥʳ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʫʯʘʩʪʢʦʤ ʩʞʘʪʠʷ ʚʙʣʠʟʠ ʥʠʞʥʝʡ ʙʨʦʚ-
ʢʠ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʫʯʘʩʪʢʦʤ ʨʘʩʪʷʞʝʥʠʷ, (ʨʠʩ. 12). ʄʘʢʩʠʤʫʤ ʨʘʩʪʷ-
ʞʝʥʠʷ (ůx =1,690 ʄʇʘ) ʫʜʘʣʸʥ ʦʪ ʥʠʞʥʝʡ ʙʨʦʚʢʠ ʥʘ 800 ʤ. ɺ ʪʦʯʢʝ: 
ʧ2 - ůx = 1,555 ʄʇʘ, ʧ3 - ůx = 1,316 ʄʇʘ.  
ʇʨʠʚʝʜʝʥʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ůx ʠ ʦʨʪʦʛʦʥʘʣʴʥʳʝ ʠʤ ʥʘʧʨʷʞʝʥʠʷ 

ʙʦʢʦʚʦʛʦ ʦʪʧʦʨʘ ůz (ʪʘʙʣ. 10) ʚʪʦʨʦʝ ʛʣʘʚʥʦʝ ʥʘʧʨʷʞʝʥʠʝ (ʚ ʧʣʦʩ-
ʢʦʩʪʠ ʜʦʣʠʥʳ) ʧʦʜ ʜʥʦʤ ʜʣʷ ʪʦʯʝʢ ʧ2 ʠ ʧ3.  
ɺʚʠʜʫ ʥʘʣʠʯʠʷ ʟʦʥʳ ʨʘʩʪʷʞʝʥʠʷ ʚ ʪʦʯʢʘʭ ʧ2 ʠ ʧ3 ʜʦ ʛʣʫʙʠʥʳ 

225 ʤ ʥʘʧʨʷʞʝʥʠʷ ʜʦʣʠʥʳ ůx ʥʝʩʢʦʣʴʢʦ ʤʝʥʴʰʝ ʥʘʧʨʷʞʝʥʠʡ ʪʝʦʨʝ-
ʪʠʯʝʩʢʦʛʦ ʦʪʧʦʨʘ ůʙ, ʘ ʜʘʣʝʝ ʧʨʝʚʳʰʘʶʪ ʠʭ. ʅʘʣʠʯʠʝ ʫ ʧʦʚʝʨʭʥʦʩʪʠ 
ʜʥʘ ʨʘʩʪʷʛʠʚʘʶʱʠʭ ʥʘʧʨʷʞʝʥʠʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʚʝʨ-
ʪʠʢʘʣʴʥʳʭ ʪʨʝʱʠʥʳ ʦʪʨʳʚʘ, ʪʝʤ ʛʣʫʙʞʝ, ʯʝʤ ʙʣʠʞʝ ʦʥʘ ʢ ʥʠʞʥʝʡ 
ʙʨʦʚʢʝ.  ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʥʘʧʨʷʞʝʥʠʷ ůx ʠʤʝʶʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ 

ʉʡʪ. 14. ʉʙʪʨʩʞʝʞʤʞʦʡʞ ʌxy ʧʫ ʦʡʟʦʞʢ ʚʩʧʛʣʡ ʝʧ ʯʞʦʫʩʙ ʝʧʤʡʦʴ  

ʉʡʪ. 13. ʃʙʪʙʫʞʤʵʦʴʞ ʦʙʨʩʸʟʞʦʡʸ  ʌxy ʪ ʱʙʚʤʧʦʧʥ ʜʤʬʚʡʦ 600 ʤ 
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GEOTEXNOLOGIYA 

ʤʝʭʘʥʠʟʤʘ ʧʦʪʝʨʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʦʨʪʘ ʨʘʟʨʝʟʘ. ʅʠʞʥʝʡ ʛʨʘʥʠʮʝʡ 
ʟʦʥʳ ʨʘʩʪʷʞʝʥʠʷ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʚʝʨʭʥʶʶ ʠʟʦʣʠʥʠʶ (0,069 ʄʇʘ) 
ʧʦʜ ʜʥʦʤ ʜʦʣʠʥʳ, ʩʝʢʫʱʫʶ ʧ2 ʥʘ ʛʣʫʙʠʥʝ 101 ʤ. ɺʳʩʦʪʫ ʦʪʨʳʚʘ ʚ 
ʥʝʡ ʩʯʠʪʘʝʤ 101 ʤ,  ʘ ʚ ʪʦʯʢʝ ʧ3 - 99 ʤ.  
ʅʘʧʨʘʚʣʝʥʥʦʩʪʴ ʠʟʦʣʠʥʠʡ    ʚ ʥʘʛʦʨʥʦʡ ʯʘʩʪʠ ʢʨʫʪʘʷ, ʘ ʥʘ 

ʩʢʣʦʥʝ ʠ ʧʦʜ ʜʥʦʤ ʙʦʣʝʝ ʥʘʢʣʦʥʥʘʷ.  
ɺʝʣʠʯʠʥʳ ʥʘʧʨʷʞʝʥʠʡ ʚ ʥʘʛʦʨʥʦʡ ʯʘʩʪʠ ʚʦʟʨʘʩʪʘʶʪ ʚ ʥʘʧʨʘʚ-

ʣʝʥʠʠ ʩʢʣʦʥʘ, ʘ ʚ ʟʦʥʝ ʜʥʘ ï ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʥʠʞʥʝʡ ʙʨʦʚʢʠ.  
ʀʟ  ʪʘʙʣ. 11 ʚʠʜʥʦ, ʯʪʦ ʚ ʮʝʣʦʤ ʜʥʦ ʜʦʣʠʥʳ ʠʤʝʝʪ ʜʚʝ ʩʠʤ-

ʤʝʪʨʠʯʥʳʝ ʟʦʥʳ ʨʘʩʪʷʞʝʥʠʷ ʜʣʠʥʦʡ ʧʦ 2340 ʤ. ɺ ʧʦʣʫʯʝʥʥʦʡ 
ʵʧʶʨʘʭ ʩʜʚʠʛʘʶʱʠʭ ʥʘʧʨʷʞʝʥʠʡ      ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʠʟʦʣʠʥʠʡ ʚ 

ʥʘʛʦʨʥʦʡ ʯʘʩʪʠ ʠ ʧʦʜ ʥʠʞʥʝʡ ʙʨʦʚʢʦʡ ʢʨʫʪʘʷ, ʘ ʥʘ ʩʘʤʦʤ ʩʢʣʦʥʝ 
ʠ ʧʦʜ ʜʥʦʤ ʙʦʣʝʝ ʥʘʢʣʦʥʥʘʷ.  
ʆʪʨʠʮʘʪʝʣʴʥʦʩʪʴ ʚʝʣʠʯʠʥ ʥʘʧʨʷʞʝʥʠʡ ʧʦʢʘʟʳʚʘʝʪ, ʦʥʠ 

ʥʘʧʨʘʚʣʝʥʳ ʚʥʠʟ ʜʣʷ ʚʝʨʪʠʢʘʣʴʥʳʭ ʧʣʦʱʘʜʦʢ ʠ ʚʣʝʚʦ ʜʣʷ ʛʦʨʠ-
ʟʦʥʪʘʣʴʥʳʭ ʧʣʦʱʘʜʦʢ ʚ ʤʘʩʩʠʚʝ.  
ɺʝʣʠʯʠʥʳ ʥʘʧʨʷʞʝʥʠʡ ʚ ʥʘʛʦʨʥʦʡ ʯʘʩʪʠ ʚʦʟʨʘʩʪʘʶʪ ʚ ʥʘʧʨʘʚ-

ʣʝʥʠʠ ʩʢʣʦʥʘ, ʘ ʚ ʟʦʥʝ ʜʥʘ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʥʠʞʥʝʡ ʙʨʦʚʢʠ.  
ɺʝʣʠʯʠʥʳ ʥʘʧʨʷʞʝʥʠʡ      ʚ ʧʨʝʜʝʣʘʭ ʰʘʙʣʦʥʘ ʛʣʫʙʠʥʦʡ 600 ʤ 

ʠʤʝʶʪ ʟʥʘʯʝʥʠʷ ʚʙʣʠʟʠ ʠʟʦʣʠʥʠʠ -0,412 ʄʇʘ, ʘ ʚ ʥʠʞʥʷʷ ʙʨʦʚʢʘ -
4,83 ʄʇʘ. ʅʘ ʜʥʝ ʜʦʣʠʥʳ ʟʥʘʯʝʥʠʷ       ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 14, ʘ ʚ 
ʮʝʥʪʨʝ ʜʦʣʠʥʳ      = 0.  
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ɻɽʆʊɽʍʅʆʃʆɻʀʗ 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʩʪʘʪʠʢʫ ʠ ʜʠʥʘʤʠʢʫ ʦʪʢʨʳʪʳʭ ʛʦʨʥʳʭ ʨʘʙʦʪ ʭʘʨʘʢ-
ʪʝʨʠʟʫʝʪ ʨʷʜ ʧʘʨʘʤʝʪʨʦʚ, ʨʘʟʤʝʨʳ ʢʘʨʴʝʨʘ, ʦʙʲʸʤʳ ʚʩʢʨʳʰʥʳʭ 
ʧʦʨʦʜ ʠ ʧʦʣʝʟʥʦʛʦ ʠʩʢʦʧʘʝʤʦʛʦ, ʢʦʵʬʬʠʮʠʝʥʪʳ ʚʩʢʨʳʰʠ ʠ ʜʨ.             
ʅʘ ʚʝʣʠʯʠʥʫ ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ ʚʣʠʷʶʪ ʧʨʠʨʦʜʥʳʝ ʫʩʣʦʚʠʷ, ʩʨʝʜʠ 
ʢʦʪʦʨʳʭ ʜʣʷ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʚʳʩʦʪʥʦʛʦ ʪʠʧʘ ʩʣʝʜʫʝʪ ʦʩʦʙʦ ʚʳʜʝ-
ʣʠʪʴ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʝ ʠ ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ.  
ʂ ʥʠʤ ʦʙʳʯʥʦ ʦʪʥʦʩʷʪ, ʫʛʦʣ ʥʘʢʣʦʥʘ ʢʦʩʦʛʦʨʘ ű, ʫʛʦʣ ʧʘʜʝʥʠʷ 

Ŭʧ ʠ ʤʦʱʥʦʩʪʴ H ʟʘʣʝʞʠ [1]. ʀʤʝʥʥʦ ʦʥʠ, ʦʧʨʝʜʝʣʷʶʪ ʚ ʩʦʚʦʢʫʧʥʦ-
ʩʪʠ, ʨʝʞʠʤ ʛʦʨʥʳʭ ʨʘʙʦʪ ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʠ (ʨʠʩ. 1).  
ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʚʘʨʠʘʥʪʘ ʨʝʞʠʤʘ (ʘ ʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦ, ʠ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʛʦʨʥʳʭ ʨʘʙʦʪ) ʦʮʝ-
ʥʠʚʘʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʢʘʨʴʝʨʥʦʛʦ ʧʦʣʷ [1]. 
ʏʪʦʙʳ ʝʛʦ ʚʳʧʦʣʥʠʪʴ ʚʦ ʤʥʦʛʦʚʘʨʠʘʥʪʦʤ ʢʣʶʯʝ, ʥʝʦʙʭʦʜʠʤ ʨʘʩʯʸʪ-
ʥʳʡ ʘʧʧʘʨʘʪ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʩʣʦʝʚʳʭ ʠ ʥʘʨʘʩʪʘʶʱʠʭ ʦʙʲʸʤʦʚ 
ʨʫʜʳ ʠ ʚʩʢʨʳʰʠ.  
ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʣʷ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʢʦʩʦ-

ʛʦʨʝ ʠ ʠʤʝʶʱʠʭ, ʢʘʢ ʧʨʘʚʠʣʦ, ʫʜʣʠʥʸʥʥʫʶ ʠʣʠ ʚʳʪʷʥʫʪʫʶ ʬʦʨʤʫ 
ʟʘʣʝʞʠ ʚ ʧʣʘʥʝ, ʜʦʩʪʦʚʝʨʥʳʝ ʠ ʜʦʩʪʘʪʦʯʥʳʝ ʜʣʷ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ 
ʦʮʝʥʢʠ ʜʘʥʥʳʝ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʫʯʝʥʳ ʥʘ ʧʦʧʝʨʝʯʥʦʤ ʧʨʦʬʠʣʝ   
ʤʝʩʪʦʨʦʞʜʝʥʠʷ [1, 2]. 
ɺ ʮʝʣʷʭ ʫʧʨʦʱʝʥʠʷ ʨʘʩʯʸʪʦʚ ʠ ʧʦʣʫʯʝʥʠʷ ʦʙʦʙʱʝʥʥʳʭ ʟʘʚʠʩʠ-

ʤʦʩʪʝʡ ʩʦʩʪʘʚʣʝʥʘ ʛʨʘʬʦ-ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʧʦʧʝʨʝʯʥʦʛʦ ʧʨʦ-
ʬʠʣʷ, ʦʩʥʦʚʥʳʝ ʩʪʨʫʢʪʫʨʥʳʝ ʵʣʝʤʝʥʪʳ ʢʦʪʦʨʦʛʦ (ʧʦʚʝʨʭʥʦʩʪʴ 
ʢʦʩʦʛʦʨʘ, ʢʨʦʚʣʷ ʠ ʧʦʯʚʘ ʨʫʜʥʦʛʦ ʪʝʣʘ, ʨʘʙʦʯʠʝ ʠ ʥʝʨʘʙʦʯʠʝ ʙʦʨʪʘ 
ʢʘʨʴʝʨʘ) ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʷʤʳʤʠ ʣʠʥʠʷʤʠ.  
ɼʦʧʫʩʪʠʤʦʩʪʴ ʪʘʢʠʭ ʫʧʨʦʱʝʥʠʡ ʧʦʜʪʚʝʨʞʜʝʥʘ ʨʷʜʦʤ ʠʩʩʣʝʜʦ-

ʚʘʥʠʡ [2-4]. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʘʢʦʡ ʤʦʜʝʣʠ ʦʩʦʙʝʥʥʦ ʧʦʣʝʟʥʦ ʧʨʠ 
ʧʨʝʜʧʨʦʝʢʪʥʳʭ ʧʨʦʨʘʙʦʪʢʘʭ, ʢʦʛʜʘ ʥʝʦʙʭʦʜʠʤʦ ʩʫʟʠʪʴ ʦʙʣʘʩʪʴ 
ʚʦʟʤʦʞʥʳʭ ʨʝʰʝʥʠʡ. 
ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʧʝʨʝʤʝʥʥʳʭ ʚ ʤʦʜʝʣʠ ʧʨʠʥʷʪʳ ʫʧʦʤʷʥʫ-

ʪʳʝ ʚʳʰʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ, ʫʛʦʣ ʥʘʢʣʦʥʘ ʢʦʩʦʛʦ-
ʨʘ (ʚʘʨʴʠʨʦʚʘʣʩʷ ʚ ʧʨʝʜʝʣʘʭ 10-40Á, ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʭ-
ʩʷ ʥʘ ʧʨʘʢʪʠʢʝ), ʫʛʦʣ ʧʘʜʝʥʠʷ ʟʘʣʝʞʠ Ŭʟ (ʠʟʤʝʥʷʝʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ   
ű Ò Ŭ3 Ò 180Ü + ű  ʠ ʤʦʱʥʦʩʪʴ ʟʘʣʝʞʠ (5-120 ʤ) (ʨʠʩ. 2).   

ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʤʦʜʝʣʠ ʧʨʠʥʷʪʳ ʩʣʝʜʫʶʱʠʝ ʠʩʭʦʜʥʳʝ ʧʦʣʦ-
ʞʝʥʠʷ, ʜʦʧʫʱʝʥʠʷ ʠ ʦʛʨʘʥʠʯʝʥʠʷ, ʥʘʢʣʦʥ ʢʦʩʦʛʦʨʘ ʥʝ ʤʝʥʷʝʪʩʷ, ʥʘ 
ʚʩʝʤ ʝʛʦ ʧʨʦʪʷʞʝʥʠʠ, ʟʘʣʝʞʴ ʚʳʭʦʜʠʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʢʦʩʦʛʦʨʘ, 
ʢʦʥʝʯʥʘʷ ʛʣʫʙʠʥʘ ʢʘʨʴʝʨʘ Hʢ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʢʨʠʪʝʨʠʶ ʨʘʚʝʥʩʪʚʘ 
ʢʦʥʪʫʨʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʩʢʨʳʰʠ ʛʨʘʥʠʯʥʦʤʫ ʂʛʨ = 10 ʤ2/ʤ2; ʫʛʣʳ 
ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʦʨʪʦʚ ʢʘʨʴʝʨʘ ʚ ʧʨʝʜʝʣʴʥʦʤ ʧʦʣʦʞʝʥʠʠ ɓԎ ʠ ɓԎԎ ʨʘʚ-

ʥʳ 45Á; ʢʦʥʝʯʥʳʡ ʝʛʦ ʢʦʥʪʫʨ ʚ ʥʘʛʦʨʥʦʡ ʯʘʩʪʠ ʥʝ ʜʦʭʦʜʠʪ ʜʦ ʚʝʨ-
ʰʠʥʳ ʛʦʨʳ, ʚʳʩʦʪʘ ʙʦʨʪʘ ʚ ʵʪʦʡ ʯʘʩʪʠ ʥʝ ʧʨʝʚʳʰʘʝʪ 1000 ʤ, ʩʪʨʦ-
ʠʪʝʣɹʩʪʚʦ ʢʘʨɹʝʨʘ ʦʩʫɦʝʩʪʚʣ̫ʝʪʩ̫ ʩʚʝʨʭʫ ʚʥʠʟ ʧʦ ʪʨʘʜʠʮʠʦʥʥʦʡ 

ʉɹʀʉɹɺʇʋʃɹ ɼʉɹʍʇɹʆɹʄʁʋʁʐɾʊʃʇʂ ʅʇɽɾʄʁ ʈʇʈɾʉɾʐʆʇɼʇ 
ʈʉʇʍʁʄʘ ʅɾʊʋʇʉʇɿɽɾʆʁʘ ʆɹ ʃʇʊʇɼʇʉɾ 
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Maqolada qiyalikdagi konda qazib olish ishlarining ish rejimini ishlab chiqish masalalari koórib chiqiladi. Konning oózlashtirilishi 
aniqlangan, karyerning ishchi tomoni shaklida ifodalangan. Maydonning koóndalang profilini modellashtirish usullari oórganiladi. 
Tayanch iboralar: karyer, ustki qatlam nisbati, nishab burchagi, ruda tanasining tushish burchagi, ustki qatlam, chiziqli elementlar. 
 
ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ ʨʘʟʚʠʪʠʷ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʛʦʨʥʳʭ ʨʘʙʦʪ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʥʘ ʢʦʩʦʛʦʨʝ. ʆʧʨʝʜʝʣʝʥʳ 

ʦʪʨʘʙʦʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʚʳʨʘʞʝʥʥʳʝ ʚ ʬʦʨʤʝ ʨʘʙʦʯʝʛʦ ʙʦʨʪʘ ʢʘʨʴʝʨʘ. ʀʩʩʣʝʜʦʚʘʥʳ ʧʫʪʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʧʝʨʝʯʥʦʛʦ 
ʧʨʦʬʠʣʷ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʨʴʝʨ, ʢʦʵʬʬʠʮʠʝʥʪ ʚʩʢʨʳʰʠ, ʫʛʦʣ ʥʘʢʣʦʥʘ ʢʦʩʦʛʦʨʘ, ʫʛʦʣ ʧʘʜʝʥʠʷ ʨʫʜʥʦʛʦ ʪʝʣʘ, ʚʩʢʨʳʰʘ, ʣʠʥʝʡ-

ʥʳʝ ʵʣʝʤʝʥʪʳ.  

ʊʙʥʙʝʧʛʙ ɼ.ʅ., 
ʜʝʢʘʥ 

«ɻʦʨʥʦʛʦ» ʬʘʢʫʣʴʪʝʪʘ  
ɻʦʨʥʦ-ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʛʦ 

 ʠʥʩʪʠʪʫʪʘ ʊʘʜʞʠʢʠʩʪʘʥʘ, ʢ.ʪ.ʥ. ʜʦʮʝʥʪ 

 

ʅʡʪʤʡʚʙʞʛ ʁ.ʋ., 
ʜʝʢʘʥ 

 «ɻʦʨʥʦʛʦ» ʬʘʢʫʣʴʪʝʪʘ ʅɻɻʊʋ,  
ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ  
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ʉʡʪ. 1. ʊʨʤʧʱʦʙʸ (ʙ) ʡ ʪʫʬʨʞʦʰʙʫʙʸ (ʚ) ʭʧʩʥʴ ʩʙʚʧʰʞʜʧ ʚʧʩʫʙ ʣʙʩʵʞʩʙ: 
1 ï  ʟʘʣʝʞʴ; 2ï- ʢʦʩʦʛʦʨ; 3 ï ʧʨʝʜʝʣʴʥʳʡ ʢʦʥʪʫʨ ʢʘʨʴʝʨʘ; 4 ï ʨʘʙʦʯʠʡ 
ʙʦʨʪ; ɔp ʠ ɔԎp ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦʣʦʛʠʡ (10-20Á) ʠ ʢʨʫʪʦʡ (30-35Á) ʦʪʢʦʩʳ 
ʨʘʙʦʯʝʛʦ ʙʦʨʪʘ 
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ʉʡʪ. 2. ʁʪʪʤʞʝʬʞʥʴʞ ʛʙʩʡʙʦʫʴ ʪʧʪʫʧʸʦʡʸ ʥʧʝʞʤʡ: ʘ) ʠʟʤʝʥʝʥʠʝ ʫʛʣʘ ʥʘʢʣʦʥʘ ʢʦʩʦʛʦʨʘ ʧʨʠ ʧʦʩʪʦʷʥʥʳʭ ʟʥʘʯʝʥʠʷʭ ʤʦʱʥʦʩʪʠ ʠ ʫʛʣʘ ʧʘʜʝʥʠʷ ʟʘʣʝʞʠ; 
ʙ) ʠʟʤʝʥʝʥʠʝ ʤʦʱʥʦʩʪʠ ʨʫʜʥʦʛʦ ʪʝʣʘ ʧʨʠ ʧʦʩʪʦʷʥʥʳʭ ʟʥʘʯʝʥʠʷʭ ʫʛʣʦʚ ʥʘʢʣʦʥʘ ʢʦʩʦʛʦʨʘ ʠ ʧʘʜʝʥʠʷ ʟʘʣʝʞʠ; ʚ) ʠʟʤʝʥʝʥʠʝ ʫʛʣʘ ʧʘʜʝʥʠʷ ʨʫʜʥʦʛʦ ʪʝʣʘ ʧʨʠ 
ʧʦʩʪʦʷʥʥʳʭ ʟʥʘʯʝʥʠʷʭ ʝʛʦ ʤʦʱʥʦʩʪʠ ʠ ʫʛʣʘ ʥʘʢʣʦʥʘ ʢʦʩʦʛʦʨʘ. 1 ï ʢʦʩʦʛʦʨ; 2 ʠ 3 ï ʢʨʦʚʣʷ ʠ ʧʦʯʚʘ ʨʫʜʥʦʛʦ ʪʝʣʘ 

ʉʡʪ. 3. ʊʮʞʥʙ ʣ ʩʙʪʰʞʫʬ ʶʤʞʥʞʦʫʧʛ ʥʧʝʞʤʡ ʨʩʡ ʫʩʙʝʡʯʡʧʦʦʧʢ ʫʞʮʦʧʤʧʜʡʡ: 1, 2, 3 ʠ 4 ï ʭʘʨʘʢʪʝʨʥʳʝ ʟʦʥʳ ʨʘʟʚʠʪʠʷ ʨʘʙʦʪ; ɔp ʠ ɔԎԎp ʫʛʣʳ ʨʘʙʦʯʠʭ 
ʙʦʨʪʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩ ʚʠʩʷʯʝʛʦ ʠ ʩ ʣʝʞʘʯʝʛʦ ʙʦʢʦʚ ʟʘʣʝʞʠ; ɓԎ ʠ ɓԎԎ ï ʫʛʣʳ ʙʦʨʪʦʚ ʢʘʨʴʝʨʘ ʚ ʧʨʝʜʝʣʴʥʦʤ ʧʦʣʦʞʝʥʠʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩ ʚʠʩʷʯʝʛʦ ʠ ʩ 
ʣʝʞʘʯʝʛʦ ʙʦʢʦʚ ʨʫʜʥʦʛʦ ʪʝʣʘ 

ʘ) ʙ) 

ʚ) 
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ʪʝʭʥʦʣʦʛʠʠ, ʦʜʥʦʙʦʨʪʦʚʘʷ ʧʨʦʜʦʣʴʥʘʷ ʩʠʩʪʝʤʘ ʨʘʟʨʘʙʦʪʢʠ ʩ ʧʦʩʣʝ-
ʜʦʚʘʪʝʣʴʥʳʤ ʧʦʜʚʠʛʘʥʠʝʤ ʫʩʪʫʧʦʚ. 
ɼʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʝʨʝʤʝʥʥʦʡ ʚ ʤʦʜʝʣʠ (ʠʟʫʯʘʝʤʳʤ ʧʘʨʘʤʝʪ-

ʨʦʤ) ʷʚʣʷʣʩʷ ʫʛʦʣ ʦʪʢʦʩʘ ʨʘʙʦʯʝʛʦ ʙʦʨʪʘ ɔp.  
ɺʳʭʦʜʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʤʦʜʝʣʠ ʩʣʫʞʠʣʘ ʚʝʣʠʯʠʥʘ ʫʜʝʣʴʥʦ-

ʛʦ ʦʙʲʸʤʘ ʛʦʨʥʦ-ʢʘʧʠʪʘʣʴʥʦʡ, ʪ.ʝ. «ʥʘʚʠʩʘʶʱʝʡ» ʚʩʢʨʳʰʠ Vh. 

ʋʜʝʣʴʥʳʝ ʦʙʲʸʤʳ (ʧʣʦʱʘʜʠ) ʚʩʢʨʳʰʠ ʠ ʨʫʜʳ, ʢʦʥʪʫʨʥʳʡ ʢʦʵʬ-
ʬʠʮʠʝʥʪ ʚʩʢʨʳʰʠ ʠ ʢʦʥʝʯʥʘʷ ʛʣʫʙʠʥʘ ʢʘʨʴʝʨʘ ʦʧʨʝʜʝʣʷʣʠʩʴ 
ʛʝʦʤʝʪʨʠʯʝʩʢʠ ʧʦ ʧʦʧʝʨʝʯʥʦʤʫ ʧʨʦʬʠʣʶ. ɼʣʷ ʵʪʦʛʦ ʦʥ ʙʳʣ ʨʘʟʙʠʪ 
ʥʘ ʭʘʨʘʢʪʝʨʥʳʝ ʟʦʥʳ, ʚ ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʳʭ ʯʝʨʝʟ ʩʣʘʛʘʶʱʠʝ ʠʭ 
ʵʣʝʤʝʥʪʳ ʧʦʜʩʯʠʪʳʚʘʣʠʩʴ ʠʩʢʦʤʳʝ ʧʣʦʱʘʜʠ.  
ɺʩʝʛʦ ʚʳʜʝʣʝʥʦ 4 ʟʦʥʳ (ʨʠʩ. 3), ʟʦʥʘ 1 «ʥʘʚʠʩʘʶʱʠʭ» ʦʙʲyʤʦʚ 

ʚʩʢʨʳʰʠ ʩʦ ʩʪʦʨʦʥʳ ʚʠʩʷʯʝʛʦ ʙʦʢʘ ʟʘʣʝʞʠ; ʟʦʥʘ 2 ʥʘʨʘʱʠʚʘʥʠʷ 
ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʤʦʱʥʦʩʪʠ ʧʦ ʨʫʜʝ ʩʦ ʩʪʦʨʦʥʳ ʚʠʩʷʯʝʛʦ ʙʦʢʘ; ʟʦʥʘ 

3 ʧʦʣʥʦʛʦ ʚʳʭʦʜʘ ʥʘ ʧʨʦʝʢʪʥʫʶ ʤʦʱʥʦʩʪʴ ʩ ʦʙʦʠʭ ʙʦʢʦʚ ʟʘʣʝʞʠ; ʟʦʥʘ 
4 ʟʘʪʫʭʘʥʠʷ ʛʦʨʥʳʭ ʨʘʙʦʪ. ʂʘʞʜʘʷ ʟʦʥʘ ʥʘ ʧʨʦʬʠʣʝ ʦʛʨʘʥʠʯʝʥʘ ʦʧʨʝ-
ʜʝʣʸʥʥʦʡ ʛʣʫʙʠʥʦʡ (H1; H2; H3; H4 = Hk (ʨʠʩ. 3) ʠ ʩʦʩʪʦʠʪ ʠʟ ʣʠʥʝʡʥʳʭ 
ʵʣʝʤʝʥʪʦʚ, ʠʤʝʶʱʠʭ ʪʝʢʫʱʫʶ ʠ ʛʨʘʥʠʯʥʫʶ ʜʣʠʥʫ. ʅʘʧʨʠʤʝʨ, ʟʦʥʘ 2 
ʩʣʘʛʘʝʪʩʷ ʠʟ ʣʠʥʝʡʥʳʭ ʵʣʝʤʝʥʪʦʚ B1, B2 ʠ C2. ɻʨʘʥʠʯʥʘʷ ʛʣʫʙʠʥʘ ʟʦʥ 
ʠ ʜʣʠʥʘ ʵʣʝʤʝʥʪʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʨʘʩʯʝʪʥʳʤ ʬʦʨʤʫʣʘʤ ʪʘʙʣ. 1. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʪʣʠʯʠʝ ʚ ʧʦʨʷʜʢʝ ʦʪʨʘʙʦʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

(ʪʨʘʜʠʮʠʦʥʥʦʤ ʠʣʠ ʧʦʵʪʘʧʥʦʤ) ʚʳʨʘʞʘʝʪʩʷ ʚ ʬʦʨʤʝ ʨʘʙʦʯʝʛʦ ʙʦʨ-
ʪʘ ʢʘʨʴʝʨʘ, ʩʧʣʦʰʥʦʡ ʠʣʠ ʩʪʫʧʝʥʯʘʪʦʡ.  
ʇʫʪʝʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʧʝʨʝʯʥʦʛʦ ʧʨʦʬʠʣʷ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʤʦʞʥʦ ʚʳʷʚʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʣʠ ʠʥʦʛʦ ʧʦʨʷʜʢʘ ʦʪʨʘʙʦʪʢʠ ʠ ʝʛʦ 
ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʧʦ ʚʝʣʠʯʠʥʝ ʛʦʨʥʦ-ʢʘʧʠʪʘʣʴʥʦʡ ʚʩʢʨʳʰʠ, ʩʨʦʢʫ 
ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʢʘʨʴʝʨʘ, ʩʪʝʧʝʥʠ ʩʪʘʙʠʣʴʥʦʩʪʠ ʜʦʙʳʯʠ ʨʫʜʳ ʠ ʧʦ 
ʚʝʣʠʯʠʥʝ ʧʨʠʚʝʜʝʥʥʦʡ ʧʨʠʙʳʣʠ ʦʪ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ.  
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DEVELOPMENT OF A GRAPHO-ANALYTICAL MODEL OF THE CROSS-SECTIONAL PROFILE OF THE FIELD ON THE SLOPE 
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The paper examines the development of the mining mode of the deposit on a slope. The mining of the deposit expressed in the form of the working slope of 

the quarry is defined. Methods of modelling the cross-section profile of the deposit are investigated. 
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Geologiya-qidiruv ishlari amaliyotida turli miqyosdagi oltin 
konlarining moddiy tarkibini oórganish muhim ahamiyat kasb etadi. 
Tabiatan maôdan xususiyatiga ega togó jinslarida asl metallardan 
tashqari nodir, kamyob yer elementlari, radioaktiv va boshqa 
elementlarning miqdori ham yuqori boólib, foydali komponentlarning 
kompleks manbai boólib xizmat qilishi mumkin. Hozirgi kunda 
innovatsion texnologiyalar, maôdanlarni boyitishning zamonaviy usullari 
asosiy foydali komponentlar bilan bir qatorda, hamrox elementlarni ham 
ajratib olish va foydali qazilmalardan samarali foydalanish imkonini 
beradi [1-2].   
Soóngi yillarda foydali qazilmalarning kompleks konlarini topishga 

yoónaltirilgan koóplab ilmiy izlanishlar olib borilmoqda, jumladan, oltin 
maôdanli konlarning turli maôdanlashuvga istiqbolini baholash, maôdanli va 
maôdan qamrovchi minerallarning tarqalish xususiyatlari, uchrash 
shakllarini tadqiq qilishga katta eôtibor 
qaratilmoqda. Zamonaviy tadqiqot va 
yuqori aniqlikka ega tahliliy usullardan 
foydalanib olib borilgan mineralogik 
tadqiqotlar mazkur jinslardagi asosiy va 
birga uchrovchi maôdanlashuv istiqbolini 
ilmiy asoslashga imkoniyat yaratadi [1-3].   
Quljuqtov togólari tektonik jihatdan 

Turon epigersin platformasi fundamentining 
mezo-kaynozoy qoplamasi ostidan alp 
gorst-antiklinal strukturasi yadrosining 
chiqgan qismida joylashgan [4]. 
Hududning geologik tuzilishida bir 
nechta formatsiyalar ishtirok etadi, ular 
yosh oraligói boóyicha ordovikdan 
karbongacha boólib ikkiga boólingan 
kenglik yoónalishida chiziqli choózilgan 
tektonik bloklar: avtoxton (shimoliy blok) 

va alloxtonlardan (janubiy blok) iborat. Bu bloklar oóxshash 
xususiyatlarga ega boólib kesimning tagida va tepasida katta boólmagan 
farqlar bilan tavsiflangan (1-rasm) [5]. 
Taushan maôdan maydoni bitta konni (Taushan) va bir nechta 

maôdan namoyonini (Potensialnoe, Perevalnoe, Elektricheskoe, 
Geoximicheskoe), shuningdek turli miqdorda  oltinga minerallashgan 
nuqtalarni oóz ichiga oladi [6]. 

Taushan oltin koni minerallashuvi uzunligi 2 km gacha, qalinligi 200 
m gacha boólgan ikkita minerallashgan zonada nazorat qilingan boólib, 
oórta karbon davrining taushan svitasi terrigen-slanetsli qatlamlarida 
shimoliy-góarbiy yoriqlar boóylab rivojlangan (2-rasm). Zonalar tomir-
tomircha tipidagi kvarslashgan va metasomatik jinslar bilan ifodalanadi. 
Uzunligi 160-280 m, qalinligi 1-40 m boólgan 7 ta maôdan tanalari 
aniqlangan va ular 60-70 m chuqurlikgacha oórganilgan, bu intervalda 

TAUSHAN KONI MAõDAN QAMROVCHI JINSLARNING MINERALOGIK-
PETROGRAFIK TAVSIFI (QULJUQTOV TOGôLARI) 
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Taushan koni oltin maôdanlarini qamrovchi togó jinslari mineralogik-petrografik tarkibi boóyicha vulkanogen-choókindi (uglerodli 
metaqumtoshlar, alevrolitlar va slanetslar) va daykali magmatik hosilalardan iborat ekanligi aniqlangan. Oltin maôdanlari ushbu togó 
jinslarining kuchli ezilish, burdalanish va kvarslashuv zonalarida tarqalganligi, hamda lamprofir daykalari Taushan konida muhim maôdan 
nazorat qiluvchi omil sifatida namoyon boólishi eôtirof etilgan. 
Tayanch iboralar: Quljuqtov togólari, Taushan oltin koni, maôdanlashuv, qamrovchi togó jinslari, mineralogik-petrografik tarkib, 

lamprofirlar, maôdan-metasomatik jarayonlar. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦ ʤʠʥʝʨʘʣʦʛʦ-ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʚʤʝʱʘʶʱʠʝ ʧʦʨʦʜʳ ʟʦʣʦʪʦʨʫʜʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 
ʊʘʫʰʘʥ ʩʣʦʞʝʥʳ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʤʠ (ʫʛʣʝʨʦʜʠʩʪʳʝ ʤʝʪʘʧʝʩʯʘʥʠʢʠ, ʘʣʝʚʨʦʣʠʪʳ ʠ ʩʣʘʥʮʳ) ʠ ʜʘʡʢʦʚʳʤʠ ʤʘʛʤʘʪʠʯʝ-
ʩʢʠʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ, ʘ ʪʘʢʞʝ ʦʪʤʝʯʝʥʦ ʚʘʞʥʦʝ ʨʫʜʦʢʦʥʪʨʦʣʠʨʫʶʱʝʝ ʟʥʘʯʝʥʠʝ ʣʘʤʧʨʦʬʠʨʦʚʳʭ ʜʘʝʢ. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɻʦʨʳ ʂʫʣʴʜʞʫʢʪʘʫ, ʟʦʣʦʪʦʨʫʜʥʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʊʘʫʰʘʥ, ʦʨʫʜʝʥʝʥʠʝ, ʚʤʝʱʘʶʱʠʝ ʛʦʨʥʳʝ ʧʦʨʦʜʳ, 

ʤʠʥʝʨʘʣʦʛʦ-ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʣʘʤʧʨʦʬʠʨʳ, ʨʫʜʥʦ-ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ. 
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1-rasm. Quljuqtov togôlarining kesmasi [5]. Avtoxton: 1 ï karbonat-terrigen-vulqonogenli formatsiya   
2 ï karbonatli formatsiya           . Alloxton: 3 ï karbonat vulqonogen-terrigenli formatsiya             4 ï karbonat 
kremniyli formatsiya; mikstitli kompleks: 5 ï flish-olistotromli formatsiya         6 ï olistolit; 7 ï nadvig; 8 ï oltin 
maôdanli obôektlar joylashuvi (Taushan, Yangiqozgóon); 9 ï Quljuqtov gabbro-granitli kompleksi S3 


