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ʈʘʟʨʘʙʦʪʘʥʳ ʚʘʨʠʘʥʪʳ ʢʦʥʩʪʨʫʢʮʠʡ ʤʥʦʛʦʛʨʘʥʥʳʭ ʧʨʠʟʤ ʩ ʫʟʣʘʤʠ 

ʢʨʝʧʣʝʥʠʷ ʜʠʩʢʦʚʳʭ ʠ ʨʝʟʮʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ 

ʦʨʛʘʥʦʚ ʚʳʝʤʦʯʥʦ-ʧʨʦʭʦʜʯʝʩʢʠʭ ʛʦʨʥʳʭ ʤʘʰʠʥ, ʧʦʟʚʦʣʷʶʱʠʝ 

ʦʮʝʥʠʪʴ ʠ ʚʳʙʨʘʪʴ ʢʦʥʩʪʨʫʢʮʠʶ ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʥʘʧʨʷʞʝʥʥʦ-

ʜʝʬʦʨʤʠʨʦʚʘʥʥʳʤ ʩʦʩʪʦʷʥʠʝʤ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʝʝ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʠ ʧʨʠʤʝʥʝʥʠʷ. 

ʂʦʥʩʪʨʫʢʪʠʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʟʘʙʫʨʠʚʘʥʠʷ 

ʜʚʫʭʢʦʨʦʥʯʘʪʦʛʦ ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʨʛʘʥʘ ʩ ʜʠʩʢʦʚʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ 

ʧʦʟʚʦʣʷʶʪ ʦʙʝʩʧʝʯʠʪʴ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʘ 

ʟʘʙʫʨʠʚʘʥʠʷ ʠ ʪʝʤʧʦʚ ʧʨʦʚʝʜʝʥʠʷ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ, ʪʘʢ ʢʘʢ 

ʨʘʜʠʘʣʴʥʳʝ ʢʦʨʦʥʢʠ ʤʦʛʫʪ ʙʳʪʴ ʨʘʩʧʦʣʦʞʝʥʳ ʧʦʜ ʨʘʟʥʳʤʠ ʫʛʣʘʤʠ 

ʥʘʢʣʦʥʘ ʢ ʛʦʨʠʟʦʥʪʫ, ʦʙʝʩʧʝʯʠʚʘʷ ʚʳʙʦʨ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʧʨʠ 

ʟʘʙʫʨʠʚʘʥʠʠ ʠ ʬʦʨʤʠʨʫʷ ʤʠʥʠʤʘʣʴʥʫʶ ʵʥʝʨʛʦʝʤʢʦʩʪʴ ʧʨʠ 

ʨʘʟʨʫʰʝʥʠʠ ʮʝʣʠʢʦʚ ʚ ʫʛʦʣʴʥʦʤ ʧʣʘʩʪʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʤʥʦʛʦʣʫʯʝʚʳʭ ʧʘʨʘʣʣʝʣʴʥʦ-ʦʩʝʚʳʭ ʙʫʨʦʚʳʭ ʢʦʨʦʥʦʢ. ʇʨʠ ʵʪʦʤ 

ʩʦʢʨʘʱʘʝʪʩʷ ʚʨʝʤʷ ʥʘ ʤʦʥʪʘʞʥʦ-ʜʝʤʦʥʪʘʞʥʳʝ ʦʧʝʨʘʮʠʠ ʩ 

ʢʦʥʩʪʨʫʢʮʠʝʡ ʤʥʦʛʦʣʫʯʝʚʳʭ ʩʲʝʤʥʳʭ ʧʘʨʘʣʣʝʣʴʥʦ-ʦʩʝʚʳʭ ʙʫʨʦʚʳʭ 

ʢʦʨʦʥʦʢ ʠʟ-ʟʘ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʛʘʙʘʨʠʪʦʚ ʠ ʧʦʣʝʟʥʦʡ ʧʣʦʱʘʜʠ ʜʣʷ ʠʭ 

ʨʘʟʤʝʱʝʥʠʷ ʚ ʧʨʠʟʘʙʦʡʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. 

ʇʨʝʜʩʪʘʚʣʝʥ ʨʷʜ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʧʦ 

ʨʘʩʰʠʨʠʪʝʣʷʤ ʦʙʨʘʪʥʦʛʦ ʭʦʜʘ ʜʣʷ ʙʫʨʝʥʠʷ ʚʦʩʩʪʘʶʱʠʭ ʩʢʚʘʞʠʥ, ʘ 

ʠʤʝʥʥʦ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʩʠʩʪʝʤʳ ʧʳʣʝʛʘʰʝʥʠʷ, ʫʧʨʦʱʝʥʠʶ 

ʤʦʥʪʘʞʥʦ-ʜʝʤʦʥʪʘʞʥʳʭ ʨʘʙʦʪ, ʫʤʝʥʴʰʝʥʠʶ ʨʘʜʠʘʣʴʥʦʛʦ ʙʠʝʥʠʷ, 

ʫʣʫʯʰʝʥʠʶ ʧʨʦʜʫʢʪʦʚ ʠʩʪʝʯʝʥʠʷ ʠ ʟʘʱʠʪʝ ʦʪ ʟʘʰʪʳʙʦʚʢʠ ʫʟʣʦʚ 

ʢʨʝʧʣʝʥʠʷ ʜʠʩʢʦʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ. 

ʇʨʝʜʣʦʞʝʥʦ ʪʝʭʥʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʩʢʦʨʦʩʪʠ ʙʫʨʝʥʠʷ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʠ ʩʣʘʙʦʥʘʢʣʦʥʥʳʭ ʩʢʚʘʞʠʥ ʙʫʨʦʰʥʝʢʦʚʦʡ ʤʘʰʠʥʦʡ 

ʟʘ ʩʯʝʪ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ 

ʛʠʜʨʦʜʦʤʢʨʘʪʦʚ ʧʦʜʘʯʠ ʧʨʠ ʠʭ ʥʘʩʪʨʦʡʢʝ ʥʘ ʭʦʣʦʩʪʦʡ ʠʣʠ ʨʘʙʦʯʠʡ 

ʭʦʜ. 

  

ɼʣʷ ʮʠʪʠʨʦʚʘʥʠʷ: ʍʦʨʝʰʦʢ ɸ.ɸ., ʄʘʤʝʪʴʝʚ ʃ.ɽ., ʎʝʭʠʥ ɸ.ʄ., ɹʦʨʠʩʦʚ ɸ.ʖ. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʪʝʭʥʠʢʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʦʜʟʝʤʥʳʭ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ ʠ ʙʫʨʝʥʠʷ ʩʢʚʘʞʠʥ // ɺʝʩʪʥʠʢ 

ʂʫʟʙʘʩʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. 2022. ˉ 6 (154). ʉ. 84-95. doi: 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʝ ʛʦʨʥʦʛʦ ʜʝʣʘ ʧʦʜʟʝʤʥʦʛʦ ʠ ʥʘʟʝʤʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʜʣʷ ʦʩʥʘʱʝʥʠʷ ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʦʨʛʘʥʦʚ ʚʳʝʤʦʯʥʳʭ, ʧʨʦʭʦʜʯʝʩʢʠʭ ʠ ʙʫʨʦʚʳʭ ʤʘʰʠʥ ʰʠʨʦʢʦ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʧʦʨʦʜʦʨʘʟʨʫʰʘʶʱʠʝ ʠʥʩʪʨʫʤʝʥʪʳ, ʚʢʣʶʯʘʷ ʜʠʩʢʦʚʳʝ [1ï4]. 
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ɼʣʷ ʂʫʟʙʘʩʩʘ ʦʩʪʘʶʪʩʷ ʘʢʪʫʘʣʴʥʳʤʠ ʧʨʦʙʣʝʤʳ ʩʦʟʜʘʥʠʷ ʨʘʩʰʠʨʠʪʝʣʝʡ ʜʣʷ ʙʫʨʝʥʠʷ 

ʚʦʩʩʪʘʶʱʠʭ ʩʢʚʘʞʠʥ [5ï7]. 

ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʠ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʨʝʘʣʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ ʙʫʨʝʥʠʷ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʠ ʥʘʢʣʦʥʥʦ-ʥʘʧʨʘʚʣʝʥʥʳʭ ʩʢʚʘʞʠʥ [8ï12]. 

ʂʘʬʝʜʨʘ ʛʦʨʥʳʭ ʤʘʰʠʥ ʠ ʢʦʤʧʣʝʢʩʦʚ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʭ ʠ ʩʪʘʨʝʡʰʠʭ ʚ 

ʂʫʟɻʊʋ ʠʤ. ʊ.ʌ. ɻʦʨʙʘʯʝʚʘ, ʙʝʨʝʪ ʩʚʦʝ ʥʘʯʘʣʦ ʚ ʩʪʘʥʦʚʣʝʥʠʠ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤ ʨʘʟʚʠʪʠʠ ʩ 

1953 ʛʦʜʘ. ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʣʝʪ ʨʘʟʚʠʪʠʷ ʥʘ ʢʘʬʝʜʨʝ ʚʝʜʝʪʩʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʨʘʙʦʪʘ 

ʧʨʠ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʩ ʚʝʜʫʱʠʤʠ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʤʠ ʠ ʫʛʣʝʜʦʙʳʚʘʶʱʠʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ 

ʂʫʟʙʘʩʩʘ ʠ ʈʦʩʩʠʠ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʨʘʟʨʘʙʦʪʢʫ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ, 

ʠʟʛʦʪʦʚʣʝʥʠʝ, ʠʩʧʳʪʘʥʠʝ ʫʟʣʦʚ ʠ ʤʝʭʘʥʠʟʤʦʚ ʛʦʨʥʳʭ ʤʘʰʠʥ ʜʣʷ ʧʦʜʟʝʤʥʳʭ ʠ ʦʪʢʨʳʪʳʭ ʛʦʨʥʳʭ 

ʨʘʙʦʪ. ɺ ʪʦʤ ʯʠʩʣʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʥʘʫʯʥʫʶ ʨʘʙʦʪʫ, ʧʨʦʚʦʜʠʤʫʶ ʥʘ ʢʘʬʝʜʨʝ ʚ ʨʘʤʢʘʭ 

ʚʳʧʦʣʥʝʥʠʷ ʙʘʟʦʚʦʡ ʯʘʩʪʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ʄʠʥʦʙʨʥʘʫʢʠ ʈʦʩʩʠʠ ʧʦ ʧʨʦʝʢʪʫ ˉ 632 

çʀʩʩʣʝʜʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʪʝʭʥʦʣʦʛʠʡ ʠ ʪʝʭʥʠʢʠ ʜʣʷ ʚʳʙʦʨʘ ʠ ʨʘʟʨʘʙʦʪʢʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʧʦ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚʳʝʤʦʯʥʦ-ʧʨʦʭʦʜʯʝʩʢʠʭ 

ʛʦʨʥʳʭ ʤʘʰʠʥ ʚ ʂʫʟʙʘʩʩʝè. ɼʘʥʥʘʷ ʥʘʫʯʥʘʷ ʨʘʙʦʪʘ ʷʚʣʷʝʪʩʷ ʙʘʟʦʚʳʤ ʟʚʝʥʦʤ ʚ ʧʨʦʜʦʣʞʝʥʠʠ 

ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʪʝʭʥʦʣʦʛʠʡ ʠ ʪʝʭʥʠʢʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʧʦʜʟʝʤʥʳʭ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ ʠ ʙʫʨʝʥʠʷ ʩʢʚʘʞʠʥ, ʚʢʣʶʯʘʶʱʠʭ ʯʝʪʳʨʝ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦ 

ʨʘʟʨʘʙʦʪʢʝ ʫʩʪʨʦʡʩʪʚ ʠ ʵʣʝʤʝʥʪʦʚ ʜʣʷ: 

- ʫʟʣʦʚ ʢʨʝʧʣʝʥʠʷ ʜʠʩʢʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʦʨʛʘʥʦʚ ʚʳʝʤʦʯʥʦ-

ʧʨʦʭʦʜʯʝʩʢʠʭ ʛʦʨʥʳʭ ʤʘʰʠʥ; 

- ʟʘʙʫʨʠʚʘʥʠʷ ʨʝʚʝʨʩʠʚʥʳʭ ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʦʨʛʘʥʦʚ ʧʨʦʭʦʜʯʝʩʢʠʭ ʢʦʤʙʘʡʥʦʚ 

ʠʟʙʠʨʘʪʝʣʴʥʦʛʦ ʜʝʡʩʪʚʠʷ; 

- ʨʘʩʰʠʨʠʪʝʣʝʡ ʚʦʩʩʪʘʶʱʠʭ ʩʢʚʘʞʠʥ ʦʙʨʘʪʥʦʛʦ ʭʦʜʘ; 

- ʙʫʨʦʰʥʝʢʦʚʳʭ ʤʘʰʠʥ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʠ ʩʣʘʙʦʥʘʢʣʦʥʥʦʛʦ ʙʫʨʝʥʠʷ. 

ʇʦ ʧʝʨʚʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʨʘʟʨʘʙʦʪʘʥʳ ʚʘʨʠʘʥʪʳ ʢʦʥʩʪʨʫʢʮʠʡ ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʦʨʛʘʥʦʚ ʩ 

ʜʠʩʢʦʚʳʤ ʠ ʨʝʟʮʦʚʳʤ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʥʘ ʤʥʦʛʦʛʨʘʥʥʳʭ ʧʨʠʟʤʘʭ, ʙʘʟʠʨʫʶʱʠʝʩʷ ʥʘ ʪʝʭʥʠʯʝʩʢʠʭ 

ʨʝʰʝʥʠʷʭ ʧʦ ʧʘʪʝʥʪʘʤ ʈʌ 2455486, 128898, 134586, 136086, 138704, 141339, 146845, 149617, 

152701, 183759, 187566, 189654. ɼʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʠʣʠ ʨʘʟʨʘʙʦʪʘʪʴ ʢʦʥʩʪʨʫʢʮʠʠ ʫʟʣʦʚ 

ʢʨʝʧʣʝʥʠʷ ʜʠʩʢʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʢ ʤʥʦʛʦʛʨʘʥʥʳʤ ʧʨʠʟʤʘʤ, ʦʮʝʥʠʪʴ ʠʭ ʥʘʧʨʷʞʝʥʥʦ-

ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ. ʇʨʠ ʵʪʦʤ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʥʘʛʨʫʞʝʥʥʦʩʪʠ ʜʚʫʭʢʦʨʦʥʯʘʪʳʭ 

ʩʪʨʝʣʦʚʠʜʥʳʭ ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʦʨʛʘʥʦʚ ʩ ʜʠʩʢʦʚʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʠ ʦʙʦʩʥʦʚʘʥʳ ʧʘʨʘʤʝʪʨʳ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʪʨʝʣʦʚʠʜʥʳʭ ʧʨʦʭʦʜʯʝʩʢʠʭ ʢʦʤʙʘʡʥʦʚ ʩ ʜʠʩʢʦʚʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ [13]. 

ɺʪʦʨʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚʢʣʶʯʘʝʪ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʟʘʙʫʨʠʚʘʥʠʷ 

ʨʝʚʝʨʩʠʚʥʳʭ ʩʪʨʝʣʦʚʠʜʥʳʭ ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʦʨʛʘʥʦʚ ʩ ʜʠʩʢʦʚʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ, ʚʳʧʦʣʥʝʥʥʦʝ ʚ 

ʜʚʘ ʵʪʘʧʘ ʠ ʨʝʘʣʠʟʦʚʘʥʥʦʝ ʚ ʧʘʪʝʥʪʘʭ ʈʌ 201219, 2689455 [13]. 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʨʘʟʨʘʙʦʪʘʥʦ ʪʝʭʥʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʚ ʚʠʜʝ ʩʧʦʩʦʙʘ ʠ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ 

ʟʘʙʫʨʠʚʘʥʠʷ ʦʜʥʦʢʦʨʦʥʯʘʪʦʛʦ ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʨʛʘʥʘ ʧʨʦʭʦʜʯʝʩʢʦʛʦ ʢʦʤʙʘʡʥʘ ʠʟʙʠʨʘʪʝʣʴʥʦʛʦ 

ʜʝʡʩʪʚʠʷ ʩ ʜʠʩʢʦʚʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ (ʧʘʪʝʥʪ ʈʌ 2689455). ʕʪʦ ʠʥʥʦʚʘʮʠʦʥʥʦʝ ʪʝʭʥʠʯʝʩʢʦʝ 

ʨʝʰʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʟʘʙʫʨʠʚʘʥʠʷ ʦʧʝʨʝʞʘʶʱʝʡ ʩʢʚʘʞʠʥʳ, 

ʩʥʠʟʠʪʴ ʵʥʝʨʛʦʝʤʢʦʩʪʴ ʧʨʦʮʝʩʩʦʚ ʨʘʟʨʫʰʝʥʠʷ ʟʘʙʦʡʥʦʛʦ ʤʘʩʩʠʚʘ ʠ ʟʘʧʳʣʝʥʥʦʩʪʴ ʨʘʙʦʯʝʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ, ʧʦʚʳʩʠʪʴ ʪʝʤʧʳ ʠ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ. 

ʉʫʱʥʦʩʪʴ ʠʟʦʙʨʝʪʝʥʠʷ ʨʘʩʢʨʳʪʘ ʥʘ ʨʠʩ. 1ï4 ʠ ʩʦʜʝʨʞʠʪ ʧʨʦʭʦʜʯʝʩʢʠʡ ʢʦʤʙʘʡʥ 1, 

ʚʢʣʶʯʘʶʱʠʡ ʩʪʨʝʣʫ 2 ʠ ʨʘʙʦʯʠʡ ʦʨʛʘʥ ʚ ʚʠʜʝ ʨʝʚʝʨʩʠʚʥʦʡ ʨʘʜʠʘʣʴʥʦʡ ʢʦʨʦʥʢʠ 3. ʇʨʠ ʵʪʦʤ 

ʢʦʨʦʥʢʘ 3 ʦʩʥʘʱʝʥʘ ʪʨʝʭʛʨʘʥʥʳʤʠ ʧʨʠʟʤʘʤʠ ʩ ʜʠʩʢʦʚʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ 4, ʘ ʪʘʢʞʝ ʧʘʪʨʦʥʦʤ 

5 ʜʣʷ ʙʫʨʦʚʦʛʦ ʟʘʤʢʘ, ʨʘʟʤʝʱʝʥʥʳʤ ʚ ʪʦʨʮʝʚʦʡ ʯʘʩʪʠ ʦʩʥʦʚʘʥʠʷ ʤʘʣʦʛʦ ʜʠʘʤʝʪʨʘ ʢʦʨʦʥʢʠ 3. 

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʩʦʩʪʘʚ ʧʨʦʭʦʜʯʝʩʢʦʛʦ ʢʦʤʙʘʡʥʘ 1 ʚʭʦʜʠʪ ʧʠʪʘʪʝʣʴ 6, ʭʦʜʦʚʘʷ ʯʘʩʪʴ 7 ʠ ʘʫʪʨʠʛʝʨʳ 

8. ɺʤʝʩʪʝ ʩ ʪʝʤ ʪʝʭʥʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʦʭʦʜʥʦʛʦ ʦʧʦʨʥʦʛʦ 

ʮʝʥʪʨʘʪʦʨʘ 9 (ʨʠʩ. 1), ʚʳʧʦʣʥʝʥʥʦʛʦ ʧʦ ʬʦʨʤʝ ʮʠʣʠʥʜʨʘ. ʉʦ ʩʪʦʨʦʥʳ ʟʘʙʦʷ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʧʝʨʚʘʷ 

ʯʘʩʪʴ ʦʧʦʨʥʦʛʦ ʮʝʥʪʨʘʪʦʨʘ 9, ʠʤʝʶʱʘʷ ʥʘʨʫʞʥʫʶ ʮʠʣʠʥʜʨʠʯʝʩʢʫʶ ʧʦʚʝʨʭʥʦʩʪʴ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʦʙʝʩʧʝʯʠʪʴ ʝʝ ʮʝʥʪʨʠʨʦʚʘʥʠʝ ʚʥʫʪʨʠ ʫʩʪʴʷ ʦʧʝʨʝʞʘʶʱʝʡ ʩʢʚʘʞʠʥʳ 10. ɿʘ ʧʝʨʚʦʡ ʯʘʩʪʴʶ 

ʨʘʩʧʦʣʦʞʝʥʘ ʚʪʦʨʘʷ, ʦʬʦʨʤʣʝʥʥʘʷ ʯʝʪʳʨʴʤʷ ʚʝʨʪʠʢʘʣʴʥʳʤʠ ʛʥʝʟʜʘʤʠ ʩ ʨʘʟʤʝʱʝʥʥʳʤʠ ʚ ʥʠʭ 

ʧʦʧʘʨʥʦ ʛʠʜʨʦʩʪʦʡʢʘʤʠ 11 ʜʣʷ ʨʘʩʧʦʨʘ ʚ ʢʨʦʚʣʶ ʠ ʧʦʯʚʫ ʛʦʨʥʦʡ ʚʳʨʘʙʦʪʢʠ. ʊʨʝʪʴʷ ʯʘʩʪʴ 

ʚʢʣʶʯʘʝʪ ʦʪʢʠʜʥʦʡ ʢʣʶʯ ʩ ʧʦʜʭʚʘʪʦʤ ʜʣʷ ʤʦʥʪʘʞʥʦ-ʜʝʤʦʥʪʘʞʥʳʭ ʦʧʝʨʘʮʠʡ ʢʘʞʜʦʡ ʩʝʢʮʠʠ 

ʰʥʝʢʦʙʫʨʦʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ. 
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ɺ ʧʨʦʭʦʜʥʦʤ ʦʧʦʨʥʦʤ ʮʝʥʪʨʘʪʦʨʝ 9 (ʨʠʩ. 1) ʠʤʝʝʪʩʷ ʚʥʫʪʨʝʥʥʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʦʧʦʨʳ, ʮʝʥʪʨʠʨʦʚʘʥʠʷ ʠ ʩʚʦʙʦʜʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ ʨʘʟʤʝʱʝʥʥʦʛʦ ʚ ʥʝʤ 

ʰʥʝʢʦʙʫʨʦʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ. ʇʝʨʚʘʷ ʯʘʩʪʴ ʦʧʦʨʥʦʛʦ ʮʝʥʪʨʘʪʦʨʘ 9 ʚʩʝ ʚʨʝʤʷ ʨʘʩʧʦʣʘʛʘʝʪʩʷ 

ʚʥʫʪʨʠ ʦʧʝʨʝʞʘʶʱʝʡ ʩʢʚʘʞʠʥʳ 10. ʇʨʠ ʵʪʦʤ ʰʥʝʢʦʙʫʨʦʚʦʡ ʠʥʩʪʨʫʤʝʥʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʢʦʤʧʣʝʢʪ ʩʦʝʜʠʥʝʥʥʳʭ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʩʝʢʮʠʦʥʥʳʭ ʰʥʝʢʦʚʳʭ ʙʫʨʦʚʳʭ ʰʪʘʥʛ 12 ʩ ʨʝʟʮʘʤʠ 13 ʠ 

ʙʫʨʦʚʦʡ ʢʦʨʦʥʢʠ 14 ʩ ʟʘʙʫʨʥʠʢʦʤ 15. ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʢʦʨʧʫʩʝ ʩʪʨʝʣʳ 2 ʟʘʢʨʝʧʣʝʥʘ ʢʦʥʩʪʨʫʢʮʠʷ 

ʠʟ ʜʚʫʭʣʫʯʝʚʦʛʦ ʣʘʟʝʨʥʦʛʦ ʣʫʯʝʦʙʨʘʟʦʚʘʪʝʣʷ 16, ʠʟ ʢʦʪʦʨʦʛʦ ʣʫʯʠ ʥʘʧʨʘʚʣʷʶʪʩʷ ʢʘʢ ʚ ʩʪʦʨʦʥʫ 

ʧʝʨʝʜʥʝʡ ʚʨʝʤʝʥʥʦʡ ʤʠʰʝʥʠ 17, ʪʘʢ ʠ ʚ ʩʪʦʨʦʥʫ ʤʠʰʝʥʠ 18, ʟʘʪʝʤ ʢ ʤʠʰʝʥʠ-ʧʨʠʮʝʣʫ 19, 

ʦʙʝʩʧʝʯʠʚʘʷ ʢʦʥʪʨʦʣʴ ʟʘ ʩʦʦʩʥʦʩʪʴʶ ʤʝʞʜʫ ʰʥʝʢʦʙʫʨʦʚʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʠ ʦʩʴʶ ʦʧʝʨʝʞʘʶʱʝʡ 

 
ʈʠʩ. 1. ʅʘʯʘʣʴʥʳʡ ʵʪʘʧ ʟʘʙʫʨʠʚʘʥʠʷ ʰʥʝʢʦʙʫʨʦʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ 

Fig. 1. The initial stage of the auger tool drilling in 

 

 
ʈʠʩ. 2. ʌʦʨʤʠʨʦʚʘʥʠʝ ʧʦʣʥʦʡ ʜʣʠʥʳ ʦʧʝʨʝʞʘʶʱʝʡ ʩʢʚʘʞʠʥʳ 

Fig. 2. Formation of the full length of the leading well 

 

 
ʈʠʩ. 3 ʇʨʦʮʝʩʩ ʛʝʨʤʝʪʠʟʘʮʠʠ ʫʩʪʴʷ ʦʧʝʨʝʞʘʶʱʝʡ ʩʢʚʘʞʠʥʳ  

ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʥʘʛʥʝʪʘʥʠʝʤ ʚʦʜʳ 

Fig. 3 The process of sealing the mouth of the leading well  

with subsequent injection of water 

 

 
ʈʠʩ. 4 ʇʨʦʮʝʩʩ ʤʥʦʛʦʮʠʢʣʦʚʦʛʦ ʨʘʟʨʫʰʝʥʠʷ ʟʘʙʦʡʥʦʛʦ ʤʘʩʩʠʚʘ 

Fig. 4 The process of multi-cycle destruction of the bottom-hole array 

 



 ɺʝʩʪʥʠʢ ʂʫʟʙʘʩʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ˉ 6. 2022.  
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ʩʢʚʘʞʠʥʳ 10, ʘ ʪʘʢʞʝ ʦʩʴʶ ʩʪʨʝʣʳ 2 ʩ ʢʦʨʦʥʢʦʡ 3. 

ʐʥʝʢʦʙʫʨʦʚʦʡ ʠʥʩʪʨʫʤʝʥʪ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʯʘʩʪʝʡ (ʨʠʩ. 2). ʇʝʨʚʘʷ ʯʘʩʪʴ ʠʤʝʝʪ ʜʣʠʥʫ L1 ʠ 

ʧʦʩʪʦʷʥʥʦ ʦʩʪʘʚʣʷʝʪʩʷ ʚ ʦʧʝʨʝʞʘʶʱʝʡ ʩʢʚʘʞʠʥʝ 10. ʇʨʠ ʵʪʦʤ ʚʪʦʨʘʷ ʯʘʩʪʴ ʜʣʠʥʦʡ L2 ʚʳʧʦʣʥʝʥʘ 

ʚ ʚʠʜʝ ʩʝʢʮʠʦʥʥʦʡ ʠʟʚʣʝʢʘʝʤʦʡ ʰʪʘʥʛʠ-ʧʨʦʩʪʘʚʢʠ 20, ʩʦʜʝʨʞʘʱʝʡ ʢʦʤʧʣʝʢʪ ʰʥʝʢʦʚʳʭ ʙʫʨʦʚʳʭ 

ʰʪʘʥʛ, ʧʨʠ ʵʪʦʤ ʧʦʩʣʝʜʥʷʷ ʰʪʘʥʛʘ ʟʘʢʨʝʧʣʝʥʘ ʥʘ ʧʘʪʨʦʥʝ 5 ʩʦ ʩʪʦʨʦʥʳ ʤʘʣʦʛʦ ʦʩʥʦʚʘʥʠʷ 

ʢʦʨʦʥʢʠ 3. 

ʇʦʩʣʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʧʝʨʝʞʘʶʱʝʡ ʩʢʚʘʞʠʥʳ 10 ʜʣʠʥʦʡ L1+ L2 (ʨʠʩ. 2) ʠʟʚʣʝʢʘʶʪ ʰʪʘʥʛʫ-

ʧʨʦʩʪʘʚʢʫ 20, ʠ ʚ ʦʩʚʦʙʦʜʠʚʰʝʤʩʷ ʫʩʪʴʝ (ʨʠʩ. 3) ʦʧʝʨʝʞʘʶʱʝʡ ʩʢʚʘʞʠʥʳ 10 ʨʘʟʤʝʱʘʝʪʩʷ 

ʰʪʘʥʛʘ-ʛʝʨʤʝʪʠʟʘʪʦʨ 21 ʩ ʬʠʢʩʘʮʠʝʡ ʢ ʧʘʪʨʦʥʫ 5 ʢʦʨʦʥʢʠ 3. ɼʘʣʝʝ ʚ ʦʧʝʨʝʞʘʶʱʫʶ ʩʢʚʘʞʠʥʫ 10 

ʧʦʜ ʜʘʚʣʝʥʠʝʤ ʧʦʜʘʝʪʩʷ ʚʦʜʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʦʜʦʧʦʜʚʦʜʷʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ 22. ʏʝʨʝʟ 

ʦʧʨʝʜʝʣʝʥʥʦʝ ʚʨʝʤʷ ʦʩʫʱʝʩʪʚʣʷʶʪ ʨʘʟʛʝʨʤʝʪʠʟʘʮʠʶ ʩʢʚʘʞʠʥʳ 10 ʟʘ ʩʯʝʪ ʠʟʲʷʪʠʷ ʰʪʘʥʛʠ-

ʛʝʨʤʝʪʠʟʘʪʦʨʘ 21 ʠ ʚʦʜʦʧʦʜʚʦʜʷʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ 22. ɿʘʪʝʤ ʧʨʦʚʦʜʠʪʩʷ ʨʘʟʨʫʰʝʥʠʝ ʛʦʨʥʦʡ 

ʚʳʨʘʙʦʪʢʠ ʢʦʨʦʥʢʦʡ 3 (ʨʠʩ. 4) ʥʘ ʜʣʠʥʝ L2 ʧʨʠ ʧʝʨʝʤʝʱʝʥʠʠ ʝʝ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʧʦ ʛʦʨʠʟʦʥʪʘʣʠ ʠ 

ʚʝʨʪʠʢʘʣʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʥʫʞʥʦʡ ʬʦʨʤʳ ʠ ʨʘʟʤʝʨʘ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ, 

ʧʨʠʙʣʠʞʘʷʩʴ ʥʘ ʟʘʚʝʨʰʘʶʱʝʤ ʵʪʘʧʝ ʢ ʪʦʨʮʫ ʰʥʝʢʦʙʫʨʦʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʧʝʨʚʦʡ ʯʘʩʪʠ. ʀʟ 

ʥʦʚʦʛʦ ʠʩʭʦʜʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʧʨʦʚʦʜʷʪʩʷ ʧʦʩʣʝʜʫʶʱʠʝ ʮʠʢʣʳ ʙʫʨʝʥʠʷ ʦʧʝʨʝʞʘʶʱʝʡ ʩʢʚʘʞʠʥʳ 

ʩ ʤʥʦʛʦʮʠʢʣʦʚʳʤ ʧʨʦʮʝʩʩʦʤ ʨʘʟʨʫʰʝʥʠʷ ʟʘʙʦʷ ʛʦʨʥʦʡ ʚʳʨʘʙʦʪʢʠ. ʅʘ ʟʘʢʣʶʯʠʪʝʣʴʥʦʤ ʵʪʘʧʝ 

ʜʦʨʘʙʘʪʳʚʘʝʪʩʷ ʨʘʟʨʫʰʘʝʤʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʚʳʨʘʙʦʪʢʠ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʠ ʦʧʨʝʜʝʣʝʥʥʳʝ ʩʣʦʞʥʦʩʪʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʨʝʘʣʠʟʘʮʠʝʡ ʜʘʥʥʦʛʦ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ: ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʪʨʦʛʦ ʚʳʜʝʨʞʠʚʘʪʴ ʧʘʨʘʣʣʝʣʴʥʦʩʪʴ ʦʩʠ ʧʨʦʙʫʨʠʚʘʝʤʦʡ 

ʦʧʝʨʝʞʘʶʱʝʡ ʩʢʚʘʞʠʥʳ ʩ ʫʯʝʪʦʤ ʫʛʣʘ ʧʘʜʝʥʠʷ ʫʛʦʣʴʥʦʛʦ ʧʣʘʩʪʘ; ʥʝʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ 

ʚʨʝʤʝʥʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʙʫʨʝʥʠʷ ʧʨʠ ʫʯʝʪʝ ʧʨʦʚʝʜʝʥʠʷ ʦʧʝʨʘʮʠʡ ʧʦ 

ʥʘʨʘʱʠʚʘʥʠʶ, ʩʙʦʨʢʝ ʠ ʨʘʟʙʦʨʢʝ, ʘ ʪʘʢʞʝ ʩʢʣʘʜʠʨʦʚʘʥʠʶ ʦʪʜʝʣʷʝʤʳʭ ʯʘʩʪʝʡ ʰʥʝʢʦʙʫʨʦʚʦʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘ, ʥʘ ʯʪʦ ʪʨʝʙʫʝʪʩʷ ʧʝʨʝʜʚʠʞʢʘ ʧʨʦʭʦʜʯʝʩʢʦʛʦ ʢʦʤʙʘʡʥʘ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʵʪʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʠʩʢʣʶʯʝʥʠʠ ʢʦʨʦʥʢʠ ʩʪʨʝʣʳ ʩ 

ʜʠʩʢʦʚʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʠʟ ʧʨʦʮʝʩʩʘ ʟʘʙʫʨʠʚʘʥʠʷ ʠ ʙʦʢʦʚʦʡ ʟʘʨʫʙʢʠ, ʩʥʠʞʝʥʠʠ ʵʥʝʨʛʦʝʤʢʦʩʪʠ 

ʧʨʦʮʝʩʩʘ ʨʘʟʨʫʰʝʥʠʷ ʦʩʥʦʚʥʦʛʦ ʧʨʦʭʦʜʯʝʩʢʦʛʦ ʟʘʙʦʷ ʧʦʧʝʨʝʯʥʳʤ ʜʚʠʞʝʥʠʝʤ ʢʦʨʦʥʢʠ. ʂʨʦʤʝ 

ʪʦʛʦ, ʩʥʠʞʘʝʪʩʷ ʟʘʧʳʣʝʥʥʦʩʪʴ ʨʘʙʦʯʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʟʘ ʩʯʝʪ ʥʘʛʥʝʪʘʥʠʷ ʚ ʟʘʛʝʨʤʝʪʠʟʠʨʦʚʘʥʥʫʶ 

ʩʢʚʘʞʠʥʫ ʚʦʜʳ ʧʦʜ ʜʘʚʣʝʥʠʝʤ. ɺ ʮʝʣʦʤ ʵʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʚʝʣʠʯʝʥʠʝ ʪʝʤʧʦʚ ʠ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ 

ʧʨʦʚʦʜʠʤʳʭ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ. 

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʨʘʟʨʘʙʦʪʘʥʦ ʪʝʭʥʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʚ ʚʠʜʝ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʟʘʙʫʨʠʚʘʥʠʷ 

ʜʚʫʭʢʦʨʦʥʯʘʪʦʛʦ ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʨʛʘʥʘ ʧʨʦʭʦʜʯʝʩʢʦʛʦ ʢʦʤʙʘʡʥʘ ʠʟʙʠʨʘʪʝʣʴʥʦʛʦ ʜʝʡʩʪʚʠʷ ʩ 

ʜʠʩʢʦʚʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ (ʧʘʪʝʥʪ ʈʌ 201219). ʇʨʝʜʣʘʛʘʝʤʦʝ ʪʝʭʥʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʧʦʟʚʦʣʷʝʪ 

ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʟʘʙʫʨʠʚʘʥʠʷ ʠ ʪʝʤʧʳ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʭʦʜʢʠ ʛʦʨʥʳʭ 

ʚʳʨʘʙʦʪʦʢ. 

ɼʘʥʥʦʝ ʪʝʭʥʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ (ʨʠʩ. 5ï7) ʩʦʩʪʦʠʪ ʠʟ ʪʝʣʝʩʢʦʧʠʯʝʩʢʦʡ ʨʘʟʜʚʠʞʥʦʡ ʩʪʨʝʣʳ 1, 

ʨʘʟʜʘʪʦʯʥʦʛʦ ʨʝʜʫʢʪʦʨʘ 2, ʧʘʨʘʣʣʝʣʴʥʦ-ʦʩʝʚʳʭ ʨʘʜʠʘʣʴʥʳʭ ʢʦʨʦʥʦʢ ʣʝʚʦʡ 3 ʠ ʧʨʘʚʦʡ 4. ʇʨʠ 

ʵʪʦʤ ʢʦʨʦʥʢʠ 3, 4 ʦʬʦʨʤʣʝʥʳ ʚ ʚʠʜʝ ʢʦʨʧʫʩʦʚ, ʦʛʨʘʥʠʯʝʥʥʳʭ ʤʘʣʳʤ 5 ʠ ʙʦʣʴʰʠʤ 6 ʦʩʥʦʚʘʥʠʷʤʠ 

(ʨʠʩ. 7). ʂ ʪʦʤʫ ʞʝ ʥʘʨʫʞʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʨʧʫʩʦʚ ʢʦʨʦʥʦʢ 3 ʠ 4 ʩʦʜʝʨʞʘʪ ʪʨʝʭʛʨʘʥʥʳʝ ʧʨʠʟʤʳ 

7 ʩ ʜʠʩʢʦʚʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ 8, ʦʙʝʩʧʝʯʠʚʘʷ ʨʝʚʝʨʩʠʚʥʦʝ ʚʨʘʱʝʥʠʝ ʩ ʧʝʨʝʢʨʳʪʠʝʤ ʪʨʘʝʢʪʦʨʠʡ 

ʠʭ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ. ʂʦʨʦʥʢʠ 3 ʠ 4 ʠʤʝʶʪ ʩʦʦʩʥʦʝ ʟʘʢʨʝʧʣʝʥʠʝ ʢ ʤʥʦʛʦʣʫʯʝʚʳʤ 

ʧʘʨʘʣʣʝʣʴʥʦ-ʦʩʝʚʳʤ ʙʫʨʦʚʳʤ ʢʦʨʦʥʢʘʤ ʣʝʚʦʡ 9 ʠ ʧʨʘʚʦʡ 10 (ʨʠʩ. 6), ʠʤʝʶʱʠʤ ʥʘ ʚʦʦʨʫʞʝʥʠʠ 

ʨʘʜʠʘʣʴʥʳʝ ʣʫʯʠ ʣʝʚʳʝ 11 ʠ ʧʨʘʚʳʝ 12 ʩ ʨʝʞʫʱʠʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ 13 ʠ ʜʚʫʤʷ ʟʘʙʫʨʥʠʢʘʤʠ 14 

ʠ 15. ʅʘ ʨʘʜʠʘʣʴʥʳʭ ʢʦʨʦʥʢʘʭ 3 ʠ 4 ʩʦ ʩʪʦʨʦʥʳ ʠʭ ʤʝʥʴʰʠʭ ʦʩʥʦʚʘʥʠʡ 5 ʟʘʢʨʝʧʣʝʥʳ ʧʘʪʨʦʥʳ 

 
ʈʠʩ. 5. ʋʩʪʨʦʡʩʪʚʦ ʜʣʷ ʟʘʙʫʨʠʚʘʥʠʷ ʜʚʫʭʢʦʨʦʥʯʘʪʦʛʦ 

ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʨʛʘʥʘ ʩ ʜʠʩʢʦʚʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ 

Fig. 5. The device for boring in a two-crowned executive body with a disk tool 
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ʣʝʚʳʡ 16 ʠ ʧʨʘʚʳʡ 17 (ʨʠʩ. 5). 

ʇʨʠ ʵʪʦʤ ʢʦʥʩʪʨʫʢʮʠʷ ʣʝʚʦʛʦ ʧʘʪʨʦʥʘ 16 ʩʦʩʪʦʠʪ ʠʟ ʣʝʚʦʛʦ ʚʥʫʪʨʝʥʥʝʛʦ ʤʥʦʛʦʛʨʘʥʥʦʛʦ 

ʛʥʝʟʜʘ 18 (ʨʠʩ. 7) ʠ ʣʝʚʦʛʦ ʙʘʡʦʥʝʪʥʦʛʦ ʟʘʤʢʘ, ʘ ʢʦʥʩʪʨʫʢʮʠʷ ʧʨʘʚʦʛʦ ʧʘʪʨʦʥʘ 17 ʩʦʩʪʦʠʪ ʠʟ 

ʧʨʘʚʦʛʦ ʚʥʫʪʨʝʥʥʝʛʦ ʤʥʦʛʦʛʨʘʥʥʦʛʦ ʛʥʝʟʜʘ 19 (ʨʠʩ. 7) ʠ ʧʨʘʚʦʛʦ ʙʘʡʦʥʝʪʥʦʛʦ ʟʘʤʢʘ. ɻʥʝʟʜʘ 18 ʠ 

19 ʦʙʣʘʜʘʶʪ ʥʘʧʨʘʚʣʷʶʱʠʤʠ ʠ ʦʨʠʝʥʪʠʨʫʶʱʠʤʠ ʧʦʚʝʨʭʥʦʩʪʷʤʠ ʩ ʨʘʜʠʘʣʴʥʳʤʠ ʦʩʷʤʠ 

ʩʠʤʤʝʪʨʠʠ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʩʤʝʱʝʥʠʝ ʥʘ ʫʛʦʣ ʩʝʢʪʦʨʥʳʡ ɣ (ʨʠʩ. 7) ʧʦ ʦʪʥʦʰʝʥʠʶ ʜʨʫʛ ʢ ʜʨʫʛʫ 

ʥʘ ʜʚʫʭ ʢʦʨʦʥʢʘʭ 3, 4, ʠʤʝʶʱʠʭ ʢʠʥʝʤʘʪʠʯʝʩʢʫʶ ʩʚʷʟʴ. ɿʘ ʩʯʝʪ ʵʪʦʛʦ ʨʘʜʠʘʣʴʥʳʝ ʣʫʯʠ 11, 12 

(ʨʠʩ. 6) ʩ ʨʝʞʫʱʠʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ 13, ʟʘʢʨʝʧʣʝʥʥʳʝ ʥʘ ʙʫʨʦʚʳʭ ʢʦʨʦʥʢʘʭ 9, 10, ʥʘʭʦʜʷʪʩʷ ʚ 

ʙʝʩʢʦʥʪʘʢʪʥʦʤ ʧʦʣʦʞʝʥʠʠ, ʦʙʝʩʧʝʯʠʚʘʷ ʠʭ ʚʨʘʱʝʥʠʝ ʚʦ ʚʟʘʠʤʥʦ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ 

ʥʘʧʨʘʚʣʝʥʠʷ. ʂ ʪʦʤʫ ʞʝ ʬʦʨʤʠʨʫʝʪʩʷ ʟʦʥʘ ʩ ʙʝʩʢʦʥʪʘʢʪʥʳʤ ʧʝʨʝʩʝʯʝʥʠʝʤ ʪʨʘʝʢʪʦʨʠʡ ʠʭ 

ʜʚʠʞʝʥʠʷ, ʚ ʢʦʪʦʨʦʡ ʨʘʜʠʘʣʴʥʳʡ ʣʫʯ 12 (ʨʠʩ. 6) ʨʘʟʤʝʱʘʝʪʩʷ ʚ ʦʙʨʘʟʦʚʘʚʰʝʡʩʷ ʚʧʘʜʠʥʝ ʤʝʞʜʫ 

ʜʚʫʤʷ ʩʤʝʞʥʳʤʠ ʣʫʯʘʤʠ 11, ʦʙʝʩʧʝʯʠʚʘʷ ʚʦʟʜʫʰʥʳʡ ʙʦʢʦʚʦʡ ʟʘʟʦʨ D.  

ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ (ʨʠʩ. 5ï7) ʧʦʟʚʦʣʷʶʪ 

ʦʙʝʩʧʝʯʠʪʴ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʟʘʙʫʨʠʚʘʥʠʷ ʠ ʪʝʤʧʦʚ ʧʨʦʚʝʜʝʥʠʷ ʛʦʨʥʳʭ 

ʚʳʨʘʙʦʪʦʢ. ʕʪʦ ʨʝʘʣʠʟʫʝʪʩʷ ʟʘ ʩʯʝʪ ʪʦʛʦ, ʯʪʦ ʨʘʜʠʘʣʴʥʳʝ ʢʦʨʦʥʢʠ ʤʦʛʫʪ ʙʳʪʴ ʨʘʩʧʦʣʦʞʝʥʳ ʧʦʜ 

ʨʘʟʥʳʤʠ ʫʛʣʘʤʠ ʥʘʢʣʦʥʘ ʢ ʛʦʨʠʟʦʥʪʫ, ʦʙʝʩʧʝʯʠʚʘʷ ʚʳʙʦʨ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʧʨʠ ʟʘʙʫʨʠʚʘʥʠʠ, 

ʬʦʨʤʠʨʫʷ ʤʠʥʠʤʘʣʴʥʫʶ ʵʥʝʨʛʦʝʤʢʦʩʪʴ ʧʨʠ ʨʘʟʨʫʰʝʥʠʠ ʮʝʣʠʢʦʚ ʚ ʫʛʦʣʴʥʦʤ ʧʣʘʩʪʝ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʥʦʛʦʣʫʯʝʚʳʭ ʧʘʨʘʣʣʝʣʴʥʦ-ʦʩʝʚʳʭ ʙʫʨʦʚʳʭ ʢʦʨʦʥʦʢ. ʇʨʠ ʵʪʦʤ ʩʦʢʨʘʱʘʝʪʩʷ 

ʚʨʝʤʷ ʧʨʠ ʤʦʥʪʘʞʝ ʠ ʜʝʤʦʥʪʘʞʝ ʩ ʢʦʥʩʪʨʫʢʮʠʝʡ ʤʥʦʛʦʣʫʯʝʚʳʭ ʩʲʝʤʥʳʭ ʧʘʨʘʣʣʝʣʴʥʦ-ʦʩʝʚʳʭ 

ʙʫʨʦʚʳʭ ʢʦʨʦʥʦʢ ʠʟ-ʟʘ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʛʘʙʘʨʠʪʦʚ ʠ ʧʦʣʝʟʥʦʡ ʧʣʦʱʘʜʠ ʜʣʷ ʠʭ ʨʘʟʤʝʱʝʥʠʷ ʚ 

 
ʈʠʩ. 6. ʄʥʦʛʦʣʫʯʝʚʳʝ ʧʘʨʘʣʣʝʣʴʥʦ-ʦʩʝʚʳʝ ʙʫʨʦʚʳʝ ʢʦʨʦʥʢʠ 

Fig. 6. The multipath parallel-axial drill bits 

 

 
ʈʠʩ. 7. ʈʘʜʠʘʣʴʥʳʝ ʨʝʚʝʨʩʠʚʥʳʝ ʢʦʨʦʥʢʠ ʩ ʜʠʩʢʦʚʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ 

Fig. 7. The radial reversible crowns with a disc tool 

 



 ɺʝʩʪʥʠʢ ʂʫʟʙʘʩʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ˉ 6. 2022.  
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ʧʨʠʟʘʙʦʡʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ.  

ʊʨʝʪʴʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚʢʣʶʯʘʝʪ ʦʙʦʩʥʦʚʘʥʠʝ ʠ ʨʘʟʨʘʙʦʪʢʫ ʫʩʪʨʦʡʩʪʚ ʜʣʷ ʙʫʨʝʥʠʷ ʚʦʩʩʪʘʶʱʠʭ 

ʩʢʚʘʞʠʥ ʨʘʩʰʠʨʠʪʝʣʷʤʠ ʦʙʨʘʪʥʦʛʦ ʭʦʜʘ, ʢʦʪʦʨʳʝ ʟʘʱʠʱʝʥʳ ʧʘʪʝʥʪʘʤʠ ʈʌ 190758, 199828, 

204712, 160664 (ʨʠʩ. 8ï11) [14, 15].  

ʊʝʭʥʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʧʦ ʧʘʪʝʥʪʫ ʈʌ 190758 (ʨʠʩ. 8) ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʧʦʜʘʚʣʝʥʠʷ ʧʳʣʠ ʧʨʠ ʙʫʨʝʥʠʠ ʚʦʩʩʪʘʶʱʠʭ ʩʢʚʘʞʠʥ ʨʘʩʰʠʨʠʪʝʣʝʤ ʦʙʨʘʪʥʦʛʦ ʭʦʜʘ ʠ ʫʣʫʯʰʠʪʴ 

ʧʨʦʮʝʩʩ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠʩʪʝʯʝʥʠʷ ʨʘʟʨʫʰʝʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʠʟ ʟʘʙʦʷ ʩʪʫʧʝʥʯʘʪʦʡ ʬʦʨʤʳ, 

ʦʙʨʘʟʫʝʤʦʛʦ ʜʠʘʤʝʪʨʘʤʠ D3, D2 ʚ ʚʠʜʝ ʨʘʩʰʠʨʝʥʥʦʡ ʢʘʤʝʨʳ, ʚ ʩʪʦʨʦʥʫ ʧʠʦʥʝʨʥʦʡ ʩʢʚʘʞʠʥʳ 

ʜʠʘʤʝʪʨʦʤ D1 ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʚʳʭʦʜʦʤ ʯʝʨʝʟ ʝʝ ʫʩʪʴʝ ʚ ʟʦʥʫ ʨʘʟʤʝʱʝʥʠʷ ʙʫʨʦʚʦʛʦ ʩʪʘʥʢʘ. ɼʣʷ 

ʩʦʚʤʝʱʝʥʠʷ ʧʨʦʮʝʩʩʦʚ ʩʪʫʧʝʥʯʘʪʦʛʦ ʨʘʟʨʫʰʝʥʠʷ ʧʦʨʦʜʳ ʟʘʙʦʷ ʧʨʠ ʨʘʩʰʠʨʝʥʠʠ ʧʠʣʦʪ-

ʩʢʚʘʞʠʥʳ ʩ ʧʳʣʝʛʘʰʝʥʠʝʤ ʠ ʨʘʟʞʠʞʝʥʠʝʤ ʧʨʦʜʫʢʪʦʚ ʨʘʟʨʫʰʝʥʠʷ ʧʦʪʦʢ ʞʠʜʢʦʩʪʠ ʧʦʜ 

ʜʘʚʣʝʥʠʝʤ ʧʦʜʘʝʪʩʷ ʯʝʨʝʟ ʧʦʣʳʡ ʩʝʢʮʠʦʥʥʳʡ ʙʫʨʦʚʦʡ ʩʪʘʚ 1 ʧʦ ʚʥʫʪʨʝʥʥʝʤʫ ʩʢʚʦʟʥʦʤʫ ʢʘʥʘʣʫ 

2 ʢ ʬʦʨʩʫʥʢʘʤ 3 ʚʥʫʪʨʠ ʟʘʱʠʪʥʦʛʦ ʢʦʞʫʭʘ ʥʠʞʥʝʛʦ ʷʨʫʩʘ ʦʨʦʰʝʥʠʷ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʢ 

ʬʦʨʩʫʥʢʘʤ 4 ʚʥʫʪʨʠ ʟʘʱʠʪʥʦʛʦ ʢʦʞʫʭʘ ʚʝʨʭʥʝʛʦ ʷʨʫʩʘ ʦʨʦʰʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʬʦʨʤʠʨʫʶʪʩʷ 

ʩʪʨʫʝʚʳʝ ʬʘʢʝʣʳ 5 ʧʳʣʝʧʦʜʘʚʣʷʶʱʝʡ ʞʠʜʢʦʩʪʠ, ʦʭʚʘʪʳʚʘʶʱʠʝ ʟʦʥʫ ʨʘʙʦʪʳ ʨʝʞʫʱʝʛʦ 

ʧʦʨʦʜʦʨʘʟʨʫʰʘʶʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ 6 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦʜ ʧʝʨʚʦʡ 7 ʠ ʥʘʜ ʧʦʩʣʝʜʥʝʡ 8 ʩʪʫʧʝʥʷʭ 

ʤʥʦʛʦʣʫʯʝʚʦʛʦ ʢʦʨʧʫʩʘ ʨʘʩʰʠʨʠʪʝʣʷ. 

ɺ ʧʘʪʝʥʪʘʭ ʈʌ 199828, 204712 (ʨʠʩ. 9, 10) ʨʝʰʝʥʘ ʟʘʜʘʯʘ ʧʦ ʫʧʨʦʱʝʥʠʶ ʧʨʦʚʝʜʝʥʠʷ 

ʤʦʥʪʘʞʥʦ-ʜʝʤʦʥʪʘʞʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʠ ʧʦʚʳʰʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʟʘʙʫʨʠʚʘʥʠʠ 

ʨʘʩʰʠʨʠʪʝʣʷ ʦʙʨʘʪʥʦʛʦ ʭʦʜʘ ʥʘ ʫʨʦʚʥʝ ʚʝʨʭʥʝʛʦ ʰʪʨʝʢʘ, ʘ ʪʘʢʞʝ ʦʧʝʨʘʮʠʡ ʧʦ ʜʝʤʦʥʪʘʞʫ ʚ 

ʩʪʝʩʥʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʥʠʞʥʝʛʦ ʰʪʨʝʢʘ, ʢʦʛʜʘ ʨʘʩʰʠʨʠʪʝʣʴ ʦʙʨʘʪʥʦʛʦ ʭʦʜʘ ʚʳʭʦʜʠʪ ʠʟ ʫʩʪʴʷ 

ʨʘʟʙʫʨʝʥʥʦʡ ʚʦʩʩʪʘʶʱʝʡ ʩʢʚʘʞʠʥʳ. ʂʦʥʩʪʨʫʢʮʠʷ ʨʘʩʰʠʨʠʪʝʣʝʡ (ʨʠʩ. 9, 10) ʚʢʣʶʯʘʝʪ ʰʪʘʥʛʫ-

ʧʨʦʩʪʘʚʢʫ 1, ʟʘʤʢʦʚʳʝ ʨʘʟʲʝʤʥʳʝ ʩʦʝʜʠʥʝʥʠʷ 2 ʩ ʜʚʫʭʣʫʯʝʚʳʤʠ ʧʦʣʫʢʦʨʧʫʩʘʤʠ-ʣʫʯʘʤʠ 3 ʠ 3ᾳ ʥʘ 

ʧʝʨʚʦʡ, 4 ʠ 4ᾳ ʥʘ ʚʪʦʨʦʡ, 5 ʠ 5ᾳ ʥʘ ʪʨʝʪʴʝʡ ʩʪʫʧʝʥʷʭ. ʂʘʞʜʘʷ ʩʪʫʧʝʥʴ ʦʩʥʘʱʝʥʘ ʨʝʟʮʘʤʠ 6 ʩ 

ʬʠʢʩʘʪʦʨʘʤʠ 7. ʇʨʠ ʵʪʦʤ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʰʪʘʥʛʠ-ʧʨʦʩʪʘʚʢʠ 1 ʞʝʩʪʢʦ ʟʘʢʨʝʧʣʝʥʳ ʬʦʨʩʫʥʢʠ 

ʦʨʦʰʝʥʠʷ 8, ʘ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʫʩʪʘʥʦʚʣʝʥ ʢʦʨʧʫʩ-ʩʪʘʢʘʥ 9, ʥʘ ʢʦʪʦʨʦʤ ʧʨʠ ʧʦʤʦʱʠ ʟʘʤʢʦʚʦʛʦ 

ʨʘʟʲʝʤʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ 10 ʟʘʢʨʝʧʣʝʥ ʦʧʦʨʥʦ-ʥʘʧʨʘʚʣʷʶʱʠʡ ʬʦʥʘʨʴ 11, ʬʠʢʩʠʨʫʝʤʳʡ ʩʚʝʨʭʫ 

ʚʠʥʪʦʤ 12. ʂʨʦʤʝ ʪʦʛʦ, ʢʦʥʩʪʨʫʢʮʠʷ ʨʘʩʰʠʨʠʪʝʣʷ ʦʙʨʘʪʥʦʛʦ ʭʦʜʘ ʥʘ ʨʠʩ. 9 ʩʦʜʝʨʞʠʪ 

 
ʈʠʩ. 8. ʈʘʩʰʠʨʠʪʝʣʴ ʦʙʨʘʪʥʦʛʦ ʭʦʜʘ 

ʈʈ-1070 ʩ ʬʦʨʩʫʥʢʘʤʠ ʥʘ ʚʝʨʭʥʝʤ ʷʨʫʩʝ 

Fig. 8. The reverse flow reamer  

RR-1070 with nozzles on the upper tier 

 

 
 

 

ʈʠʩ. 9. ʈʘʩʰʠʨʠʪʝʣʴ ʦʙʨʘʪʥʦʛʦ ʭʦʜʘ  

ʈʈ-1200 ʩ ʜʚʫʭʣʫʯʝʚʳʤ ʦʧʦʨʥʦ-ʥʘʧʨʘʚʣʷʶʱʠʤ 

ʬʦʥʘʨʝʤ 

Fig. 9. The reverse flow reamer RR-1200 with a 

two-beam support-guide balancer 
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ʜʚʫʭʣʫʯʝʚʦʡ ʦʧʦʨʥʦ-ʥʘʧʨʘʚʣʷʶʱʠʡ ʬʦʥʘʨʴ, ʘ ʥʘ ʨʠʩ. 10 ï ʪʨʝʭʣʫʯʝʚʦʡ. ɺʤʝʩʪʝ ʩ ʵʪʠʤ 

ʪʝʭʥʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʧʦ ʧʘʪʝʥʪʫ ʈʌ 204712 (ʨʠʩ. 10) ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʚʳʰʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʦʧʦʨʥʦ-ʥʘʧʨʘʚʣʷʶʱʝʛʦ ʬʦʥʘʨʷ 11 ʟʘ ʩʯʝʪ ʥʘʣʠʯʠʷ ʚ ʢʦʥʩʪʨʫʢʮʠʠ ʪʨʝʭ ʦʧʦʨʥʳʭ ʣʳʞ, 

ʢʦʥʪʘʢʪʠʨʫʶʱʠʭ ʩʦ ʩʪʝʥʢʘʤʠ ʩʢʚʘʞʠʥʳ, ʠ ʫʤʝʥʴʰʝʥʠʷ ʨʘʜʠʘʣʴʥʦʛʦ ʙʠʝʥʠʷ ʨʘʩʰʠʨʠʪʝʣʷ ʚ 

ʧʨʦʮʝʩʩʝ ʙʫʨʝʥʠʷ ʚʦʩʩʪʘʶʱʝʡ ʩʢʚʘʞʠʥʳ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʦʙʝʩʧʝʯʠʪʴ ʩʦʢʨʘʱʝʥʠʝ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ, ʪʨʫʜʦʝʤʢʦʩʪʠ ʦʧʝʨʘʮʠʡ ʧʦ ʤʦʥʪʘʞʫ ʠ ʜʝʤʦʥʪʘʞʫ, ʘ ʪʘʢʞʝ ʧʦʚʳʩʠʪʴ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʫʶ ʩʢʦʨʦʩʪʴ ʧʨʠ ʙʫʨʝʥʠʠ ʚʦʩʩʪʘʶʱʠʭ ʩʢʚʘʞʠʥ. 

 

ɺ ʨʘʩʰʠʨʠʪʝʣʝ ʦʙʨʘʪʥʦʛʦ ʭʦʜʘ ʧʦ ʧʘʪʝʥʪʫ ʈʌ 160664 (ʨʠʩ. 11) ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʦʚʳʰʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʦʜʘʚʣʝʥʠʷ ʧʳʣʠ, ʫʜʘʣʝʥʠʝ ʨʘʟʨʫʰʝʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʩ ʫʩʪʫʧʦʚ ʚ ʩʪʫʧʝʥʯʘʪʦʤ 

ʟʘʙʦʝ ʩʢʚʘʞʠʥʳ, ʟʘʱʠʪʘ ʦʪ ʟʘʰʪʳʙʦʚʢʠ ʢʘʞʜʦʛʦ ʫʟʣʘ ʢʨʝʧʣʝʥʠʷ ʜʠʩʢʦʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ, 

ʫʧʨʦʱʝʥʠʝ ʦʧʝʨʘʮʠʡ ʧʦ ʤʦʥʪʘʞʫ ʠ ʜʝʤʦʥʪʘʞʫ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʙʫʨʠʚʘʥʠʷ ʚʦʩʩʪʘʶʱʠʭ ʩʢʚʘʞʠʥ. 

ʂʦʥʩʪʨʫʢʮʠʷ ʨʘʩʰʠʨʠʪʝʣʷ ʩʦʩʪʦʠʪ ʠʟ ʧʨʠʚʦʜʥʦʛʦ ʚʘʣʘ 1, ʢʦʨʧʫʩʦʚ-ʣʫʯʝʡ ʥʠʞʥʠʭ 2 ʠ 

ʚʝʨʭʥʠʭ 3, ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ ʚʠʥʪʦʤ 4, ʦʩʝʡ, ʚʢʣʶʯʘʶʱʠʭ ʧʦʜʰʠʧʥʠʢʦʚʳʝ ʫʟʣʳ ʢʨʝʧʣʝʥʠʷ 5, 

ʜʠʩʢʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ 6, ʦʪʨʘʞʘʪʝʣʴʥʳʭ ʱʠʪʢʦʚ 7, ʛʠʙʢʠʭ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʱʝʪʦʢ 8, 

ʯʝʪʳʨʝʭʛʨʘʥʥʳʭ ʢʦʨʦʙʦʚ-ʧʨʠʟʤ 9. ʅʘʜ ʜʠʩʢʦʚʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ 6 ʨʘʟʤʝʱʝʥʳ ʬʦʨʩʫʥʢʠ 10, 

ʧʦʣʦʩʪʠ ʢʦʪʦʨʳʭ ʩʦʝʜʠʥʝʥʳ ʩ ʛʠʜʨʦʨʘʟʚʦʜʢʦʡ ʯʝʨʝʟ ʧʘʪʨʫʙʢʠ 11. ʇʨʠ ʵʪʦʤ ʢʘʞʜʘʷ ʬʦʨʩʫʥʢʘ 10 

ʬʦʨʤʠʨʫʝʪ ʬʘʢʝʣ ʩ ʧʳʣʝʧʦʜʘʚʣʷʶʱʝʡ ʞʠʜʢʦʩʪʴʶ, ʦʭʚʘʪʳʚʘʷ ʠ ʦʭʣʘʞʜʘʷ ʨʝʞʫʱʫʶ ʢʨʦʤʢʫ 

ʜʠʩʢʦʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ 6. ʆʪʨʘʞʘʪʝʣʴʥʳʡ ʱʠʪʦʢ 7 ʠʤʝʝʪ ʧʦʚʝʨʭʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ 

ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʨʦʙʘ-ʧʨʠʟʤʳ 9, ʯʪʦ ʬʦʨʤʠʨʫʝʪ ʧʝʨʝʜ ʜʠʩʢʦʤ 6 ʠʥʜʠʚʠʜʫʘʣʴʥʫʶ ʧʦʛʨʫʟʦʯʥʫʶ 

ʣʦʧʘʩʪʴ, ʢʦʪʦʨʘʷ ʥʘʧʨʘʚʣʝʥʘ ʚ ʩʪʦʨʦʥʫ ʚʨʘʱʝʥʠʷ ʨʘʩʰʠʨʠʪʝʣʷ. ʇʨʠ ʩʠʣʦʚʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ 

ʜʠʩʢʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ 6 ʩ ʧʦʚʝʨʭʥʦʩʪʷʤʠ ʨʘʟʨʫʰʘʝʤʦʛʦ ʟʘʙʦʷ ʦʙʨʘʟʫʶʪʩʷ ʧʨʦʜʫʢʪʳ 

ʨʘʟʨʫʰʝʥʠʷ, ʢʦʪʦʨʳʝ ʚʳʩʳʧʘʶʪʩʷ ʚʥʠʟ ʩʦ ʩʪʦʨʦʥʳ ʣʝʞʘʯʝʡ ʩʪʝʥʢʠ ʩʢʚʘʞʠʥʳ. 

ʂʦʤʧʣʝʢʪ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ (ʨʠʩ. 8ï11) ʧʦʟʚʦʣʠʪ ʨʝʘʣʠʟʦʚʘʪʴ: 

- ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʧʳʣʝʛʘʰʝʥʠʷ ʧʨʠ ʙʫʨʝʥʠʠ 

ʚʦʩʩʪʘʶʱʠʭ ʩʢʚʘʞʠʥ ʩ ʫʣʫʯʰʝʥʠʝʤ ʧʨʦʮʝʩʩʘ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠʩʪʝʯʝʥʠʷ ʨʘʟʨʫʰʝʥʥʳʭ 

ʧʨʦʜʫʢʪʦʚ ʠʟ ʟʘʙʦʷ ʩʪʫʧʝʥʯʘʪʦʡ ʬʦʨʤʳ ʚ ʩʪʦʨʦʥʫ ʧʠʦʥʝʨʥʦʡ ʩʢʚʘʞʠʥʳ ʜʦ ʧʝʨʝʛʨʫʟʦʯʥʦʛʦ 

ʫʩʪʨʦʡʩʪʚʘ ʙʫʨʦʚʦʛʦ ʩʪʘʥʢʘ; 

 
ʈʠʩ. 10. ʈʘʩʰʠʨʠʪʝʣʴ ʦʙʨʘʪʥʦʛʦ ʭʦʜʘ  

ʈʈ-1200 ʩ ʪʨʝʭʣʫʯʝʚʳʤ ʦʧʦʨʥʦ-

ʥʘʧʨʘʚʣʷʶʱʠʤ ʬʦʥʘʨʝʤ  

Fig. 10. The reverse flow reamer  

RR-1200 with a three-beam support-guide 

balancer 

 
 

ʈʠʩ. 11. ʈʘʩʰʠʨʠʪʝʣʴ ʦʙʨʘʪʥʦʛʦ ʭʦʜʘ  

ʈɼ-1200 ʩ ʜʠʩʢʦʚʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ 

Fig. 11. The reverse flow reamer  

RD-1200 with a disk tool 

 


