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ʆʢʪʷʙʨʴʩʢʠʡ) 

 

ɸʥʥʦʪʘʮʠʷ: ʇʨʦʚʝʜʝʥʦ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʢʦʤʧʣʝʢʩʘ ʛʝʦʣʦʛʦ-ʧʨʦʤʳʩʣʦʚʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʥʘ ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʟʘʣʝʞʝʡ ʚ ʫʩʣʦʚʠʷʭ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ 

ʦʙʲʝʢʪʦʚ ʚ ʢʘʨʙʦʥʘʪʥʳʭ ʢʦʣʣʝʢʪʦʨʘʭ. ɺʳʷʚʣʝʥ ʭʘʨʘʢʪʝʨ ʠ ʩʪʝʧʝʥʴ ʚʣʠʷʥʠʷ ʧʘʨʘʤʝʪʨʦʚ. 

ʉʦʟʜʘʥʳ ʤʦʜʝʣʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʟʘʣʝʞʝʡ ʧʦ 

ʢʦʩʚʝʥʥʳʤ ʜʘʥʥʳʤ ʠʩʭʦʜʷ ʠʟ ʛʝʦʣʦʛʦ-ʬʠʟʠʯʝʩʢʠʭ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʣʘʩʪʦʚ ʠ 

ʥʘʩʳʱʘʶʱʠʭ ʠʭ ʬʣʶʠʜʦʚ, ʘ ʪʘʢʞʝ ʫʩʣʦʚʠʡ ʟʘʣʝʛʘʥʠʷ ʧʨʦʜʫʢʪʠʚʥʳʭ ʧʣʘʩʪʦʚ. ʇʨʝʜʩʪʘʚʣʝʥ 

ʘʣʛʦʨʠʪʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʣʫʯʘʝʤʳʭ ʜʘʥʥʳʭ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ 

ʥʠʟʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʦʙʲʝʢʪʦʚ ʜʦʙʳʯʠ ʥʝʬʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ; ʟʘʣʝʞʠ ʥʝʬʪʠ; ʢʘʨʙʦʥʘʪʥʳʡ 

ʢʦʣʣʝʢʪʦʨ; ʨʘʟʨʘʙʦʪʢʘ ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. 
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Abstract.The study of series of geologic-field parameters influence was conducted on the 

efficiency of bed productivity in conditions of different groups of objects in carbonate reservoirs. 

The character and degree of parameter influence were revealed. Patterns allowing to predict the 

efficiency of bed productivity from indirect data coming from geologic- physical and physical-

chemical properties of layers and fluids saturating them, and also the bedding terms of productive 

layers were created. We presented the algorithm of the received data application for effective 

development of low productive objects of oil recovery. 

Keywords: productivity efficiency; oil deposits; carbonate reservoir; oil field development. 

 

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʜʦʙʳʚʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʩʢʚʘʞʠʥ 

ʠ ʟʘʣʝʞʝʡ, ʷʚʣʷʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ (ʧʨʦʜʂ , ʪ/ʩʫʪĀʄʇʘ), ʦʧʨʝʜʝʣʷʝʤʳʡ ʧʦ 

ʜʘʥʥʳʤ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʫʩʪʘʥʦʚʠʚʰʠʭʩʷ ʨʝʞʠʤʘʭ. ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʚ 

ʠʥʪʝʛʨʘʣʴʥʦʡ ʬʦʨʤʝ ʫʯʠʪʳʚʘʝʪ ʛʝʦʣʦʛʦ-ʬʠʟʠʯʝʩʢʠʝ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʣʘʩʪʦʚ 

ʠ ʥʘʩʳʱʘʶʱʠʭ ʠʭ ʬʣʶʠʜʦʚ ʠ ʚʦ-ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪ ʠʟʤʝʥʝʥʠʝ ʪʝʢʫʱʠʭ ʠ ʢʦʥʝʯʥʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʟʨʘʙʦʪʢʠ [1, 2]. 

ɿʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʢʚʘʞʠʥ ʧʦʟʚʦʣʷʶʪ: 

- ʧʨʦʚʝʩʪʠ ʦʙʦʩʥʦʚʘʥʠʝ ʢʦʥʜʠʮʠʦʥʥʳʭ ʛʨʘʥʠʮ ʧʘʨʘʤʝʪʨʦʚ ʧʨʠ ʧʦʜʩʯʝʪʝ ʟʘʧʘʩʦʚ 

ʥʝʬʪʠ ʠ ʥʘ ʝʛʦ ʦʩʥʦʚʝ ʨʘʟʜʝʣʠʪʴ ʟʘʧʘʩʳ [3]; 

- ʦʧʨʝʜʝʣʠʪʴ ʟʦʥʳ ʠ ʦʯʝʨʝʜʥʦʩʪʴ ʨʘʟʙʫʨʠʚʘʥʠʷ ʠ ʚʚʦʜʘ ʟʘʣʝʞʝʡ ʚ ʨʘʟʨʘʙʦʪʢʫ; 

- ʚʳʜʝʣʠʪʴ ʦʙʲʝʢʪʳ ʥʘ ʤʥʦʛʦʧʣʘʩʪʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ [4-7]; 

- ʧʨʦʚʝʩʪʠ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʨʘʩʯʝʪʳ ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʭʝʤ ʠ 

ʧʨʦʝʢʪʦʚ ʨʘʟʨʘʙʦʪʢʠ; 

- ʧʨʦʚʝʩʪʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʧʨʦʛʥʦʟ ʪʝʢʫʱʝʡ ʠ ʢʦʥʝʯʥʦʡ ʥʝʬʪʝʦʪʜʘʯʠ ʠ ʝʸ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʧʣʦʱʘʜʠ ʟʘʣʝʞʝʡ [8, 9]; 
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- ʦʙʦʩʥʦʚʳʚʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʨʠʟʘʙʦʡʥʫʶ ʟʦʥʫ ʩʢʚʘʞʠʥ ʠ 

ʧʨʦʚʦʜʠʪʴ ʦʮʝʥʢʫ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʠ [10-12]. 

ʅʘʣʠʯʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʦʪ ʛʠʜʨʦʧʨʦʚʦʜʥʦʩʪʠ ʛʦʚʦʨʠʪ ʦ 

ʪʦʤ, ʯʪʦ ʵʪʦʪ ʧʘʨʘʤʝʪʨ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʥʝ ʪʦʣʴʢʦ ʬʠʣʴʪʨʘʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʧʨʠʟʘʙʦʡʥʦʡ 

ʟʦʥʳ, ʥʦ ʠ ʩʚʦʡʩʪʚʘ ʫʜʘʣʝʥʥʳʭ ʠ ʜʦʚʦʣʴʥʦ ʦʙʰʠʨʥʳʭ ʟʦʥ ʧʣʘʩʪʘ [13-15]. ʀʤʝʥʥʦ ʵʪʦ ʠ 

ʦʙʲʷʩʥʷʝʪ ʰʠʨʦʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʨʠ ʨʝʰʝʥʠʠ ʨʘʟʣʠʯʥʳʭ 

ʟʘʜʘʯ ʨʘʟʨʘʙʦʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. 

ʅʘ ʧʨʘʢʪʠʢʝ ʜʦʚʦʣʴʥʦ ʯʘʩʪʦ ʧʨʠʭʦʜʠʪʩʷ ʩʪʘʣʢʠʚʘʪʴʩʷ ʩ ʦʪʩʫʪʩʪʚʠʝʤ 

ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʧʨʝʜʝʣʝʥʠʷʭ ʧʨʦʜʂ  ʠ ʝʛʦ ʠʟʤʝʥʝʥʠʷʭ ʚ ʧʨʦʮʝʩʩʝ 

ʨʘʟʨʘʙʦʪʢʠ [16, 17], ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʚ ʧʨʘʢʪʠʢʝ ʛʝʦʣʦʛʦ-ʧʨʦʤʳʩʣʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʯʘʩʪʦ 

ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʦ ʢʦʩʚʝʥʥʳʤ ʜʘʥʥʳʤ [18]. 

ɿʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʦʜʝʣʝʡ, ʩʦʟʜʘʥʥʳʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʛʦʚʦʨʠʪ ʦ ʰʠʨʦʢʦʤ 

ʨʘʟʥʦʦʙʨʘʟʠʠ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʨʘʟʨʘʙʦʪʢʠ ʟʘʣʝʞʝʡ, ʯʪʦ 

ʥʝʦʙʭʦʜʠʤʦ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʧʨʦʛʥʦʟʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʢʚʘʞʠʥ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʟʘʚʠʩʠʤʦʩʪʝʡ ʧʦʣʫʯʝʥʳ ʧʦ ʩʢʚʘʞʠʥʘʤ, ʵʢʩʧʣʫʘʪʠʨʫʶʱʠʤ ʟʘʣʝʞʠ ʚ 

ʪʝʨʨʠʛʝʥʥʳʭ ʢʦʣʣʝʢʪʦʨʘʭ, ʠ ʣʠʰʴ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʧʦʷʚʠʣʠʩʴ ʤʦʜʝʣʠ, ʦʧʠʩʳʚʘʶʱʠʝ 

ʠʟʤʝʥʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʟʘʣʝʞʝʡ ʚ ʢʘʨʙʦʥʘʪʥʳʭ ʢʦʣʣʝʢʪʦʨʘʭ. 

ɺ ʩʚʷʟʠ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʚʚʦʜʘ ʠ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʟʘʣʝʞʝʡ ʚ 

ʢʘʨʙʦʥʘʪʥʳʭ ʢʦʣʣʝʢʪʦʨʘʭ ʪʫʨʥʝʡʩʢʦʛʦ ʷʨʫʩʘ ɺʦʣʛʦ-ʋʨʘʣʴʩʢʦʡ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʡ ʧʨʦʚʠʥʮʠʠ 

ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʛʝʦʣʦʛʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʦ ʨʷʜʫ ʦʙʲʝʢʪʦʚ, ʨʘʟʜʝʣʝʥʥʳʭ ʥʘ 4 

ʛʨʫʧʧʳ ʧʦ ʙʣʠʟʦʩʪʠ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ. 

ɺ ʢʘʯʝʩʪʚʝ ʬʫʥʢʮʠʠ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʦ ʟʘʣʝʞʘʤ, ʦʧʨʝʜʝʣʝʥʥʳʝ ʚ ʧʝʨʠʦʜ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʦʯʠʩʪʢʠ ʧʨʠʟʘʙʦʡʥʦʡ 

ʟʦʥʳ ʩʢʚʘʞʠʥ ʦʪ ʧʨʦʜʫʢʪʦʚ ʙʫʨʝʥʠʷ ʠ ʜʦ ʤʦʤʝʥʪʘ ʧʘʜʝʥʠʷ ʟʥʘʯʝʥʠʡ ʵʪʦʛʦ ʧʘʨʘʤʝʪʨʘ ʚʚʠʜʫ 

ʨʘʟʣʠʯʥʳʭ ʧʨʠʯʠʥ (ʥʘʯʘʣʦ ʬʠʣʴʪʨʘʮʠʠ ʤʥʦʛʦʬʘʟʥʦʡ ʞʠʜʢʦʩʪʠ, ʩʥʠʞʝʥʠʝ ʧʣʘʩʪʦʚʦʛʦ 

ʜʘʚʣʝʥʠʷ, ʦʪʣʦʞʝʥʠʝ ʩʦʣʝʡ ʠ ʧʘʨʘʬʠʥʘ ʠ ʪ.ʜ.) . 

ʀʩʭʦʜʷ ʠʟ ʚʩʝʡ ʠʤʝʶʱʝʡʩʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʟʘʣʝʞʘʭ, ʧʦʣʫʯʝʥʥʦʡ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʛʝʦʬʠʟʠʯʝʩʢʠʭ, ʣʘʙʦʨʘʪʦʨʥʳʭ ʠ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʠʟʫʯʘʣʦʩʴ ʚʣʠʷʥʠʝ ʥʘ 

ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʦ ʛʨʫʧʧʘʤ ʩʣʝʜʫʶʱʠʭ ʧʘʨʘʤʝʪʨʦʚ: ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʡ ʪʦʣʱʠʥʳ ʚ ʧʨʝʜʝʣʘʭ ʦʙʲʝʢʪʘ (ʕH , ʤ) ʠ ʚ ʟʦʥʝ 

ʨʘʟʙʫʨʠʚʘʥʠʷ (
ʈ

ʕʅ , ʤ) ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʦʛʦ ʦʪʢʣʦʥʝʥʠʷ (ʕʅ
s , ʤ), ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʘʨʠʘʮʠʠ (

ʕʅ
W ), ʵʥʪʨʦʧʠʠ (

ʕʅ
ʕ , ʥʠʪ), ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʵʥʪʨʦʧʠʠ (

ʕʅ
ʕ ), ʧʘʨʘʤʝʪʨʘ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ (

ʕʅ
ʇ

, ʤĀʥʠʪ) ʵʬʬʝʢʪʠʚʥʦʡ ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʡ ʪʦʣʱʠʥʳ; ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ (
ʇʅ , ʤ), 

ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʦʛʦ ʦʪʢʣʦʥʝʥʠʷ (
ʇʅ

s , ʤ), ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʘʨʠʘʮʠʠ (
ʇHW ), ʵʥʪʨʦʧʠʠ (

ʇʅ
ʕ , 

ʥʠʪ), ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʵʥʪʨʦʧʠʠ (
ʇʅ

ʕ ), ʧʘʨʘʤʝʪʨʘ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʪʦʣʱʠʥʳ 

ʥʝʬʪʝʥʘʩʳʱʝʥʥʳʭ ʧʨʦʧʣʘʩʪʢʦʚ (
ʇʅ

ʇ ,ʤĀʥʠʪ); ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʧʨʦʥʠʮʘʝʤʦʩʪʠ (ʧʨʦʥʂ , 10
-3
ʤʢʤ

2
), ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʩʪʠ (

ʅʂ ), ʧʦʨʠʩʪʦʩʪʠ ʧʦ ʜʘʥʥʳʤ 

ʣʘʙʦʨʘʪʦʨʥʳʭ (
Km ) ʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ (

ɻm ) ʠʩʩʣʝʜʦʚʘʥʠʡ, ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʦʛʦ ʦʪʢʣʦʥʝʥʠʷ (

ms , ʤ), ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʘʨʠʘʮʠʠ (mW ,), ʵʥʪʨʦʧʠʠ (
mʕ, ʥʠʪ), ʧʘʨʘʤʝʪʨʘ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ 

ʧʦʨʠʩʪʦʩʪʠ ʧʦ ʜʘʥʥʳʤ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (
mʇ , ʥʠʪ); ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʨʘʩʯʣʝʥʝʥʥʦʩʪʠ (
ʈʂ ), ʜʦʣʠ ʧʦʨʦʜ-ʢʦʣʣʝʢʪʦʨʦʚ ʚ ʦʙʱʝʡ ʪʦʣʱʠʥʝ ʧʣʘʩʪʘ (

ʇʂ ), ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʧʦʢʘʟʘʪʝʣʷ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ (ʥʝʦʜK , ʤ
-2
); ʚʷʟʢʦʩʪʠ (

ʅm , ʤʇʘĀʩ), ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʷʟʢʦʩʪʠ (ʆm ), 

ʧʣʦʪʥʦʩʪʠ ʧʣʘʩʪʦʚʦʡ ʥʝʬʪʠ (
ʅr , ʢʛ/ʤ

3
), ʧʣʘʩʪʦʚʦʛʦ ʛʘʟʦʚʦʛʦ ʬʘʢʪʦʨʘ (G, ʤ3

/ʪ), ʜʘʚʣʝʥʠʷ 

ʥʘʩʳʱʝʥʠʷ ʥʝʬʪʠ ʛʘʟʦʤ (ʥʘʩP , ʄʇʘ), ʥʘʯʘʣʴʥʦʛʦ ʧʣʘʩʪʦʚʦʛʦ ʜʘʚʣʝʥʠʷ (ʧʣʈ ,ʄʇʘ), 

ʪʝʤʧʝʨʘʪʫʨʳ (ʧʣt , ʂ), ʛʣʫʙʠʥʳ ʟʘʣʝʛʘʥʠʷ ʧʣʘʩʪʘ (ʟʘʣʅ , ʤ). 
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ʇʘʨʘʤʝʪʨʳ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʦʧʨʝʜʝʣʷʣʠʩʴ ʢʘʢ ʧʨʦʠʟʚʝʜʝʥʠʝ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʦʛʦ 

ʦʪʢʣʦʥʝʥʠʷ, ʚʘʨʠʘʮʠʠ, ʵʥʪʨʦʧʠʠ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʵʥʪʨʦʧʠʠ [19, 20]. 

ʇʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʦʜʠʥ ʠʟ ʘʣʛʦʨʠʪʤʦʚ ʤʝʪʦʜʘ ʛʨʫʧʧʦʚʦʛʦ ʫʯʝʪʘ 

ʘʨʛʫʤʝʥʪʦʚ (ʄɻʋɸ). ɺʳʙʦʨ ʵʪʦʛʦ ʘʣʛʦʨʠʪʤʘ ʦʙʫʩʣʦʚʣʝʥ ʩʣʝʜʫʶʱʠʤʠ ʧʨʠʯʠʥʘʤʠ: 

- ʦʪʩʫʪʩʪʚʠʝʤ ʥʘʜʝʞʥʳʭ ʘʧʨʠʦʨʥʳʭ ʩʚʝʜʝʥʠʡ ʦ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦʤ ʭʘʨʘʢʪʝʨʝ ʩʚʷʟʠ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩ ʛʝʦʣʦʛʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ; 

- ʥʝʙʦʣʴʰʠʤ ʦʙʲʝʤʦʤ ʠʩʭʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ (ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʙʲʝʢʪʦʚ ʚ 

ʥʝʢʦʪʦʨʳʭ ʛʨʫʧʧʘʭ); 

- ʩʠʣʴʥʦʡ ʚʟʘʠʤʥʦʡ ʢʦʨʨʝʣʷʮʠʝʡ ʤʝʞʜʫ ʛʝʦʣʦʛʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. 

ʇʦʣʫʯʝʥʥʳʝ ʤʦʜʝʣʠ ʟʘʚʠʩʠʤʦʩʪʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʦʪ ʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʧʘʨʘʤʝʪʨʦʚ ʠʤʝʶʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 

ὑ̐ ̑̏̅πȟτψὑ̃˜̊ ˪˪ ˚˪ ὑ̋ πȟσρ˜̊  ˪, 
(1) 

(ʜʣʷ ʦʙʲʝʢʪʦʚ ʧʝʨʚʦʡ ʛʨʫʧʧʳ); 

ὑ̐ ̑̏̅πȟρω˜̊˜
Ὄ˪  , (2) 

(ʜʣʷ ʦʙʲʝʢʪʦʚ ʚʪʦʨʦʡ ʛʨʫʧʧʳ); 

ὑ̐ ̑̏̅σȟχς˪ ὡ υϽρπ Ὄ̈ ́̌˪̊˜ ρȟςχ , (3) 

(ʜʣʷ ʦʙʲʝʢʪʦʚ ʪʨʝʪʴʝʡ ʛʨʫʧʧʳ); 

ὑ̐ ̑̏̅πȟπρτὑ̃ ˜̊ Ὄ˪̈ ́ά̠̌ Ὄ˪ ὡϳ πȟτψὑ̃ ˜̊
˪
‘̊ϳ πȟπσ˜̊ ά˪̠ Ὄ˪ ‘̊ϳ

πȟπωὑ̃ Ὄ̈ ́̌̃ ˚˪ ὡϳ  

(4) 

(ʜʣʷ ʦʙʲʝʢʪʦʚ ʯʝʪʚʝʨʪʦʡ ʛʨʫʧʧʳ). 

ɿʥʘʯʝʥʠʷ ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ ʦʪʥʦʰʝʥʠʡ ʟʘʚʠʩʠʤʦʩʪʝʡ ʠʟʤʝʥʷʶʪʩʷ ʦʪ 0,630 ʜʦ 0,928, 

ʟʥʘʯʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʧʦʛʨʝʰʥʦʩʪʝʡ ï ʦʪ 7,3 ʜʦ 18 %, ʘ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʶʪ 11,3 %, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʣʦʞʠʪʴ ʠʭ ʜʣʷ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʟʘʣʝʞʝʡ ʚ 

ʢʘʨʙʦʥʘʪʥʳʭ ʢʦʣʣʝʢʪʦʨʘʭ, ʙʣʠʟʢʠʭ ʧʦ ʛʝʦʣʦʛʦ-ʧʨʦʤʳʩʣʦʚʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʠʩʩʣʝʜʦʚʘʥʥʳʤ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʤʦʜʝʣʴ, ʧʦʩʪʨʦʝʥʥʘʷ ʧʦ ʚʩʝʤ ʦʙʲʝʢʪʘʤ ʧʨʠ ʢʦʨʨʝʣʷʮʠʦʥʥʦʤ 

ʦʪʥʦʰʝʥʠʠ, ʨʘʚʥʦʤ 0,53 ʠʤʝʣʘ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʧʦʛʨʝʰʥʦʩʪʴ, ʨʘʚʥʫʶ 32 %, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʦʙʲʝʢʪʦʚ ʧʨʠ ʨʝʰʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʟʘʜʘʯ ʨʘʟʨʘʙʦʪʢʠ. 

ɸʥʘʣʠʟ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʭ ʩʚʷʟʝʡ, ʧʨʦʚʝʜʝʥʥʳʡ ʥʘ ʦʩʥʦʚʝ ʠʟʫʯʝʥʠʷ ʧʘʨʥʳʭ 

ʩʚʷʟʝʡ, ʩʪʨʫʢʪʫʨ ʤʦʜʝʣʝʡ ʠ ʛʨʘʬʦʚ ʟʥʘʯʠʤʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ 

ʧʦʢʘʟʘʣ, ʯʪʦ ʚʣʠʷʥʠʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʥʘ ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʚ 

ʧʨʝʜʝʣʘʭ ʚʳʜʝʣʝʥʥʳʭ ʛʨʫʧʧ ʦʙʲʝʢʪʦʚ ʠʤʝʝʪ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʝʤ ʝʜʠʥʫʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ. 

ʆʜʥʘʢʦ ʥʘʙʦʨ ʧʘʨʘʤʝʪʨʦʚ, ʠʤʝʶʱʠʭ ʟʥʘʯʠʤʳʝ ʩʚʷʟʠ, ʘ ʪʘʢʞʝ ʩʪʝʧʝʥʴ ʚʣʠʷʥʠʷ ʧʘʨʘʤʝʪʨʦʚ 

ʨʘʟʣʠʯʝʥ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʦʙʲʝʢʪʦʚ. 

ʆʙʲʝʢʪʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʵʬʬʝʢʪʠʚʥʦʡ 

ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʡ ʪʦʣʱʠʥʳ, ʪʦʣʱʠʥʳ ʥʝʬʪʝʥʘʩʳʱʝʥʥʳʭ ʧʨʦʧʣʘʩʪʢʦʚ, ʜʦʣʠ ʧʦʨʦʜ-

ʢʦʣʣʝʢʪʦʨʦʚ ʚ ʦʙʱʝʡ ʪʦʣʱʠʥʝ ʧʣʘʩʪʘ ʠ ʩʦʜʝʨʞʘʱʠʝ ʚ ʩʝʙʝ ʤʝʥʝʝ ʚʷʟʢʠʝ ʠ ʧʣʦʪʥʳʝ ʥʝʬʪʠ, 

ʠʤʝʶʪ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷʤʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʩʫʱʝʩʪʚʫʶʱʠʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ ʦ ʚʣʠʷʥʠʠ ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ. 

ʋʚʝʣʠʯʝʥʠʝ ʧʨʦʜʂ  ʩ ʨʦʩʪʦʤ ʧʘʨʘʤʝʪʨʦʚ, ʦʪʨʘʞʘʶʱʠʭ ʛʝʦʣʦʛʠʯʝʩʢʫʶ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ 

ʧʦ ʵʬʬʝʢʪʠʚʥʦʡ ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʡ ʪʦʣʱʠʥʝ ( )ɻ
ʵʵʵ ʅʅʅʅ ʇ,ʕ,ʕ,s  ʠ ʪʦʣʱʠʥʝ 

ʥʝʬʪʝʥʘʩʳʱʝʥʥʳʭ ʧʨʦʧʣʘʩʪʢʦʚ ( )
ʇʅʇʅʇʅʇʅʇʅ

ʇ,ʕ,ʕ,W,s  ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʵʪʠ 

ʧʘʨʘʤʝʪʨʳ ʪʝʩʥʦ ʢʦʨʨʝʣʠʨʦʚʘʥʥʳ ʩ ʵʬʬʝʢʪʠʚʥʦʡ ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʡ ʪʦʣʱʠʥʦʡ, ʢʦʪʦʨʘʷ 

ʩʠʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʠʟʤʝʥʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ʇʨʠ ʵʪʦʤ ʯʝʤ ʙʦʣʴʰʝ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʪʝʤ ʙʦʣʴʰʝ ʵʬʬʝʢʪʠʚʥʘʷ ʥʝʬʪʝʥʘʩʳʱʝʥʥʘʷ ʪʦʣʱʠʥʘ ʠ ʧʦʢʘʟʘʪʝʣʠ, 

ʦʪʨʘʞʘʶʱʠʝ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʧʦ ʕʅ  ʠ ʇʅ . 
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ʉʥʠʞʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʦʨʠʩʪʦʩʪʠ ʧʦ ʦʙʲʝʢʪʘʤ ʛʨʫʧʧ ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʫʚʝʣʠʯʝʥʠʝ ʩʨʝʜʥʝʡ ʧʦʨʠʩʪʦʩʪʠ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʨʦʩʪʦʤ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʧʦ ʵʪʦʤʫ ʧʘʨʘʤʝʪʨʫ ( )mmm ʇ,ʕ,W,ms . ʉ 

ʫʚʝʣʠʯʝʥʠʝʤ ʧʦʨʠʩʪʦʩʪʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʨʘʩʪʝʪ. ʕʪʠʤ ʦʙʲʷʩʥʷʝʪʩʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʧʦ ʧʦʨʠʩʪʦʩʪʠ ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʦʙʲʝʢʪʦʚ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ.  

ʋʚʝʣʠʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʘʩʯʣʝʥʝʥʥʦʩʪʠ ʧʨʠʚʦʜʠʪ ʢ ʨʦʩʪʫ ʧʨʦʜʂ . ʕʪʦʪ ʬʘʢʪ 

ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʦʙʲʝʢʪʳ, ʠʤʝʶʱʠʝ ʙʦʣʴʰʫʶ ʨʘʩʯʣʝʥʝʥʥʦʩʪʴ, ʧʨʠʫʨʦʯʝʥʳ ʢ ʟʦʥʘʤ 

ʧʦʚʳʰʝʥʥʳʭ ʵʬʬʝʢʪʠʚʥʳʭ ʥʝʬʪʝʥʘʩʳʱʝʥʥʳʭ ʪʦʣʱʠʥ. ʕʪʠ ʟʦʥʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʤʝʶʪ 

ʣʫʯʰʫʶ ʢʦʣʣʝʢʪʦʨʩʢʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ, ʯʪʦ ʠ ʦʙʲʷʩʥʷʝʪ ʭʘʨʘʢʪʝʨ ʚʟʘʠʤʦʩʚʷʟʠ ʧʨʦʜʂ  ʠ ʈʂ .  

ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʛʣʫʙʠʥʳ ʟʘʣʝʛʘʥʠʷ ʧʣʘʩʪʦʚ ʨʘʩʪʝʪ ʥʘʯʘʣʴʥʦʝ ʧʣʘʩʪʦʚʦʝ ʜʘʚʣʝʥʠʝ ʠ 

ʪʝʤʧʝʨʘʪʫʨʘ. ʇʨʠ ʵʪʦʤ ʩʥʠʞʘʝʪʩʷ ʚʷʟʢʦʩʪʴ ʠ ʧʣʦʪʥʦʩʪʴ ʧʣʘʩʪʦʚʦʡ ʥʝʬʪʠ, ʘ ʚʚʠʜʫ 

ʫʧʣʦʪʥʝʥʠʷ ʧʦʨʦʜ-ʢʦʣʣʝʢʪʦʨʦʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʪʨʝʱʠʥʦʚʘʪʦʩʪʴ ʠ ʧʨʦʥʠʮʘʝʤʦʩʪʴ. ʕʪʠʤ 

ʦʙʲʷʩʥʷʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩ ʧʦʚʳʰʝʥʠʝʤ ʛʣʫʙʠʥʳ ʟʘʣʝʛʘʥʠʷ 

ʧʣʘʩʪʦʚ. ɺ ʫʩʣʦʚʠʷʭ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʦʙʲʝʢʪʦʚ ʚʘʞʥʦʡ ʷʚʣʷʝʪʩʷ ʧʨʦʙʣʝʤʘ ʫʚʝʣʠʯʝʥʠʷ ʩʪʝʧʝʥʠ 

ʚʳʨʘʙʦʪʢʠ ʟʘʧʘʩʦʚ ʥʝʬʪʠ. ʆʜʥʠʤ ʠʟ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʤʳʭ ʤʝʪʦʜʦʚ ʫʚʝʣʠʯʝʥʠʷ ʥʝʬʪʝʦʪʜʘʯʠ 

ʷʚʣʷʝʪʩʷ ʟʘʚʦʜʥʝʥʠʝ ʧʣʘʩʪʦʚ. ʆʜʥʘʢʦ ʢʘʢ ʧʦʢʘʟʘʣʘ ʧʨʘʢʪʠʢʘ ʟʘʢʘʯʢʘ ʚ ʧʣʘʩʪ ʚʦʜʳ ʥʝ ʚʩʝʛʜʘ 

ʧʨʠʥʦʩʠʪ ʞʝʣʘʝʤʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚ ʚʠʜʝ ʫʚʝʣʠʯʝʥʠʷ ʪʝʢʫʱʝʡ ʜʦʙʳʯʠ ʥʝʬʪʠ ʠ ʫʚʝʣʠʯʝʥʠʷ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʬʪʠ (ʂʀʅ), ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʪʨʘʞʝʥʠʝʤ ʥʠʟʢʠʭ ʢʦʣʣʝʢʪʦʨʩʢʠʭ 

ʩʚʦʡʩʪʚ ʠ ʩʣʦʞʥʦʛʦ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʧʨʠ ʧʨʘʚʠʣʴʥʦʤ ʚʳʙʦʨʝ 

ʩʠʩʪʝʤʳ ʟʘʚʦʜʥʝʥʠʷ ʩʪʝʧʝʥʴ ʚʳʨʘʙʦʪʢʠ ʟʘʧʘʩʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʘʟʨʘʙʦʪʢʦʡ ʥʘ ʝʩʪʝʩʪʚʝʥʥʦʤ 

ʨʝʞʠʤʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʜʚʘ ʨʘʟʘ ʠ ʙʦʣʝʝ. 

ʉ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʫʩʣʦʚʠʡ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʟʘʢʘʯʢʠ ʚ ʧʣʘʩʪ 

ʚʦʜʳ, ʘ ʪʘʢʞʝ ʜʦʩʪʠʞʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʛʦ ʩʦʦʪʚʝʪʩʪʚʠʷ ʧʨʠʤʝʥʷʝʤʳʭ ʩʠʩʪʝʤ 

ʟʘʚʦʜʥʝʥʠʷ ʦʩʦʙʝʥʥʦʩʪʷʤ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʟʘʣʝʞʝʡ, ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʧʦ ʦʙʲʝʢʪʘʤ, 

ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʤ ʩ ʩʘʤʦʛʦ ʥʘʯʘʣʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʥʫʪʨʠʢʦʥʪʫʨʥʦʛʦ ʟʘʚʦʜʥʝʥʠʷ: 

- ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʦ ʚʳʰʝ ʧʨʠʚʝʜʝʥʥʳʤ ʤʦʜʝʣʷʤ; 

- ʧʨʦʛʥʦʟʥʳʝ ʟʥʘʯʝʥʠʷ ʢʦʥʝʯʥʦʛʦ ʂʀʅ ʧʨʠ ʫʩʣʦʚʠʠ ʨʘʟʨʘʙʦʪʢʠ ʥʘ ʝʩʪʝʩʪʚʝʥʥʦʤ 

ʨʝʞʠʤʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʤʧʠʨʠʯʝʩʢʦʡ ʟʘʚʠʩʠʤʦʩʪʠ, ʧʦʩʪʨʦʝʥʥʦʡ ʧʦ ʘʥʘʣʦʛʠʯʥʳʤ 

ʦʙʲʝʢʪʘʤ (ʨʘʟʨʘʙʦʪʢʘ ʢʦʪʦʨʳʭ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʙʝʟ ʟʘʚʦʜʥʝʥʠʷ) : 
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,

ʦʙʱt

ʧʨʦʜ i

t

ʂ N t

Q
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-
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(5) 

 

ʛʜʝ ʂʧʨʦʜ ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʦʧʨʝʜʝʣʷʝʤʳʡ ʧʦ ʬʦʨʤʫʣʝ (3), ʪ/ʩʫʪÖʄʇʘ; 

N ï ʢʦʣʠʯʝʩʪʚʦ ʜʦʙʳʚʘʶʱʠʭ ʠ ʥʘʛʥʝʪʘʪʝʣʴʥʳʭ ʩʢʚʘʞʠʥ ʟʘʣʝʞʠ; 

Q ï ʟʘʧʘʩʳ ʥʝʬʪʠ, ʪʳʩ.ʪ; 

ti ï ʚʨʝʤʷ ʩ ʥʘʯʘʣʘ ʨʘʟʨʘʙʦʪʢʠ, ʛʦʜ; 

tʦʙ ɦ ï ʦʙʱʠʡ ʩʨʦʢ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʢʚʘʞʠʥ ʜʦ ʩʥʠʞʝʥʠʷ ʜʝʙʠʪʘ ʜʦ ʤʠʥʠʤʘʣʴʥʦ-

ʨʝʥʪʘʙʝʣʴʥʦʛʦ ( min

ʅQ ). 

ʆʙʱʠʡ ʩʨʦʢ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʢʚʘʞʠʥ ʦʧʨʝʜʝʣʷʣʩʷ ʧʦ ʵʤʧʠʨʠʯʝʩʢʦʡ ʬʦʨʤʫʣʝ: 
min

4

37,7 1023,9

Q
ʅ

ʂʧʨʦʜ

ʦʙʱt ʝ
- Ö

- Ö= ; 

 

(6) 

 

- ʧʨʦʛʥʦʟʥʳʝ ʟʥʘʯʝʥʠʷ ʢʦʥʝʯʥʦʛʦ ʂʀʅ ʧʨʠ ʫʩʣʦʚʠʠ ʟʘʢʘʯʢʠ ʚ ʧʣʘʩʪ ʚʦʜʳ ʜʦ ʢʦʥʮʘ 

ʨʘʟʨʘʙʦʪʢʠ ʧʦ ʢʨʠʚʳʤ ʚʳʪʝʩʥʝʥʠʷ (hʟʘʚ). 
ɼʘʣʴʥʝʡʰʠʡ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʟʚʦʣʠʣ ʫʩʪʘʥʦʚʠʪʴ: 
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- ʧʨʠʨʦʩʪ ʥʝʬʪʝʦʪʜʘʯʠ ʟʘ ʩʯʝʪ ʧʨʠʤʝʥʝʥʠʷ ʚʥʫʪʨʠʢʦʥʪʫʨʥʦʛʦ ʟʘʚʦʜʥʝʥʠʷ  ʧʦ 

ʨʘʟʣʠʯʥʳʤ ʦʙʲʝʢʪʘʤ ʢ ʢʦʥʮʫ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠ ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʠʩʪʝʤʝ ʩʦʩʪʘʚʠʪ ʦʪ 4,8 ʜʦ 27,2 

%, ʘ ʚ ʮʝʣʦʤ ʫʚʝʣʠʯʠʪʩʷ ʧʦʯʪʠ ʚ 2 ʨʘʟʘ (ʩ 14,7 ʜʦ 30,2 %); 

- ʥʘ ʚʝʣʠʯʠʥʫ ʦʞʠʜʘʝʤʦʛʦ ʧʨʠʨʦʩʪʘ ʢʦʥʝʯʥʦʡ ʥʝʬʪʝʦʪʜʘʯʠ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ 

ʚʥʫʪʨʠʢʦʥʪʫʨʥʦʛʦ ʟʘʚʦʜʥʝʥʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʘʟʨʘʙʦʪʢʦʡ ʥʘ ʝʩʪʝʩʪʚʝʥʥʦʤ ʨʝʞʠʤʝ 

ʥʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʶʪ ʩʨʝʜʥʷʷ ʪʦʣʱʠʥʘ ʥʝʬʪʝʥʘʩʳʱʝʥʥʳʭ ʧʨʦʧʣʘʩʪʢʦʚ, 

ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʦʪʥʦʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʥʘʛʥʝʪʘʪʝʣʴʥʳʭ ʩʢʚʘʞʠʥ ʢ ʢʦʣʠʯʝʩʪʚʫ 

ʜʦʙʳʚʘʶʱʠʭ, ʦʪʥʦʰʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʭʚʘʪʘ ʟʘʢʘʯʢʦʡ ʧʦ ʪʦʣʱʠʥʝ ʧʣʘʩʪʘ ʢ ʚʘʨʠʘʮʠʠ 

ʧʨʦʬʠʣʷ ʧʨʠʝʤʠʩʪʦʩʪʠ, ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʪʦʨʳʭ ʧʨʠʨʦʩʪ ʧʦʚʳʰʘʝʪʩʷ, ʘ ʪʘʢʞʝ ʢʦʤʧʣʝʢʩʥʳʡ 

ʧʦʢʘʟʘʪʝʣʴ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ, ʚʘʨʠʘʮʠʷ ʪʦʣʱʠʥʳ ʥʝʬʪʝʥʘʩʳʱʝʥʥʳʭ ʧʨʦʧʣʘʩʪʢʦʚ, 

ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʩʯʣʝʥʝʥʥʦʩʪʠ, ʧʣʦʪʥʦʩʪʴ ʩʝʪʢʠ ʜʦʙʳʚʘʶʱʠʭ ʩʢʚʘʞʠʥ, ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʢʦʪʦʨʳʭ ʧʨʠʨʦʩʪ ʩʥʠʞʘʝʪʩʷ; 

- ʥʘʠʙʦʣʴʰʠʡ ʧʨʠʨʦʩʪ ʢʦʥʝʯʥʦʡ ʥʝʬʪʝʦʪʜʘʯʠ ʦʞʠʜʘʝʪʩʷ ʥʘ ʫʯʘʩʪʢʘʭ, ʛʜʝ ʧʨʦʛʥʦʟʥʳʝ 

ʚʝʣʠʯʠʥʳ ʢʦʥʝʯʥʦʡ ʥʝʬʪʝʦʪʜʘʯʠ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʥʘ ʝʩʪʝʩʪʚʝʥʥʳʭ ʨʝʞʠʤʘʭ ʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʚʥʫʪʨʠʢʦʥʪʫʨʥʦʛʦ ʟʘʚʦʜʥʝʥʠʷ ʥʘʠʙʦʣʴʰʠʝ; 

- ʜʣʷ ʫʩʣʦʚʠʡ ʥʠʟʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʟʘʣʝʞʝʡ ʥʝʬʪʠ ʚ ʢʘʨʙʦʥʘʪʥʳʭ ʢʦʣʣʝʢʪʦʨʘʭ 

ʪʫʨʥʝʡʩʢʦʛʦ ʷʨʫʩʘ, ʙʣʠʟʢʠʭ ʧʦ ʛʝʦʣʦʛʦ-ʧʨʦʤʳʩʣʦʚʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʠʩʩʣʝʜʦʚʘʥʥʳʤ, 

ʥʝʦʙʭʦʜʠʤʦ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʩʝʪʢʠ ʩʢʚʘʞʠʥ ʩ ʧʣʦʪʥʦʩʪʴʶ 16 ʛʘ/ʩʢʚ. ʠ ʤʝʥʝʝ ʧʨʠ ʧʣʦʱʘʜʥʦʡ 

ʟʘʢʘʯʢʝ ʚʦʜʳ ʚ ʥʘʛʥʝʪʘʪʝʣʴʥʳʝ ʩʢʚʘʞʠʥʳ, ʧʨʠ ʵʪʦʤ ʢʦʥʝʯʥʘʷ ʥʝʬʪʝʦʪʜʘʯʘ ʩʦʩʪʘʚʠʪ ʩʚʳʰʝ 

30%, ʘ ʥʘ ʦʪʜʝʣʴʥʳʭ, ʙʦʣʝʝ ʧʨʦʜʫʢʪʠʚʥʳʭ ʫʯʘʩʪʢʘʭ ï ʙʦʣʝʝ 40 %. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

- ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ ʦʙʲʝʢʪʦʚ ʚ ʢʘʨʙʦʥʘʪʥʳʭ ʢʦʣʣʝʢʪʦʨʘʭ ʧʦʩʪʨʦʝʥʳ ʛʝʦʣʦʛʦ-

ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʜʣʷ ʧʨʦʛʥʦʟʘ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʦʣʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠʤʝʶʱʝʡʩʷ ʛʝʦʣʦʛʦ-ʧʨʦʤʳʩʣʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ; 
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ɸʥʥʦʪʘʮʠʷ. ʍʦʨʦʰʦ ʠʟʚʝʩʪʥʦ, ʚ ʣʠʪʝʨʘʪʫʨʝ, ʯʪʦ ʜʦʙʳʯʘ ʥʝʬʪʠ ʠʟʥʘʯʘʣʴʥʦ 

ʧʨʦʠʩʭʦʜʠʪ ʩʧʦʥʪʘʥʥʦ ʦʙʫʩʣʦʚʣʝʥʦ ʚʥʫʪʨʝʥʥʠʤ ʜʘʚʣʝʥʠʝʤ ʛʘʟʘʤʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʵʪʦʪ ʤʝʪʦʜ 

ʥʘʟʳʚʘʶʪ ʧʝʨʚʠʯʥʳʤ ʚʩʢʨʳʪʠʝʤ, ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʷʝʪ ʣʠʰʴ ʥʘ 25% ʦʪ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʦʙʲʝʤʘ 

ʥʝʬʪʠ ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʠ. ʕʪʦʪ ʬʘʢʪʦʨ ʤʦʞʝʪ ʙʳʪʴ ʫʚʝʣʠʯʝʥ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʳʭ 

ʤʝʪʦʜʦʚ, ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ ʚʪʦʨʠʯʥʦʛʦ ʠ ʪʨʝʪʠʯʥʦʛʦʚʩʢʨʳʪʠʷ. 
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UDC 553.046 

APPLICATION OF METHODS OF ENHANCED OIL RECOVERY AND 

CALCULATING THE DEVELOPMENT OF STORAGE GIRLS (ANGOLA) WITH THE 

USE OF CREW DISPLACEMENT  

(A. T. Idrisova, E. M. Almuhamova)  

(Branch of Ufa state petroleum technological University, Oktyabrsky) 

 

Abstract. It is well known in the literature that oil production is initially spontaneous Belle 

internal gas pressure. However, this method is called primary opening, which allows only 25% of 

the existing volume of oil to estrogen. This factor can be Evelyn with the help of special methods, 

the so-called secondary opening and treatment. 

Keywords: the theme of the opening, Zack, Mon, skin, WNF, POW. 

ʊʘʢ, ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ɸʥʛʦʣʳ ʠʩʧʳʪʳʚʘʣʠʩʴ ʠ ʚʥʝʜʨʷʣʠʩʴ ʥʝʢʦʪʦʨʳʝ ʠʟʚʝʩʪʥʳʝ ʚ 

ʥʝʬʪʷʥʦʡ ʦʪʨʘʩʣʠ ʤʝʪʦʜʳ ʧʦʚʳʰʝʥʠʷ ʥʝʬʪʝʦʪʜʘʯʠ, ʥʦ ʧʦʯʪʳ ʚʩʝ ʩ ʥʝʫʜʘʯʥʳʤʠ 

ʨʝʟʫʣʴʪʘʪʘʤʠ, ʧʦʵʪʦʤʫ ʚ ɸʥʛʦʣʝ ʥʝ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʣʫʯʰʝ ʣʠʢʚʠʜʠʨʦʚʘʪʴ ʩʢʚʘʞʠʥʫ, ʯʝʤ 

ʧʦʧʳʪʘʪʴʩʷ ʫʚʝʣʠʯʠʪʴ ʝʝ ʥʝʬʪʝʦʪʜʘʯʫ. 

 

ɿʘʜʘʯʠ ʠ ʤʝʪʦʜʳ ʨʝʰʝʥʠʷ 

ʉʧʦʩʦʙ ʚʪʦʨʠʯʥʦʛʦ ʚʩʢʨʳʪʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦʟʜʘʥʠʠ ʥʘʛʥʝʪʘʪʝʣʴʥʦʡ ʩʢʚʘʞʠʥʳ, ʯʝʨʝʟ 

ʢʦʪʦʨʫʶ ʚʧʨʳʩʢʠʚʘʝʪʩʷ ʞʠʜʢʦʩʪʴ, ʯʪʦʙʳ ʚʳʟʚʘʪʴ ʨʘʚʥʦʤʝʨʥʦʝ ʜʚʠʞʝʥʠʝ ʧʦʨʰʥʝʚʦʛʦ ʪʠʧʘ 

ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʥʝʬʪʷʥʦʡ ʬʘʟʝ. ʀʟ-ʟʘ ʨʘʟʣʠʯʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʝʞʜʫ ʞʠʜʢʦʩʪʷʤʠ, 

ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʚ ʧʣʘʩʪʝ ʧʦʩʣʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚʨʝʤʝʥʠ ʜʦʙʳʯʘ ʥʝʬʪʠ ʦʧʨʝʜʝʣʝʥʥʳʡ 

ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ʥʘʯʠʥʘʝʪ ʟʘʢʘʯʠʚʘʪʴ ʞʠʜʢʦʩʪʴ, ʥʦ ʠ, ʦʩʪʘʚʣʷʷ ʦʧʨʝʜʝʣʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʥʝʬʪʠ, ʯʪʦʙʳ ʙʳʪʴ ʚʦʩʩʪʘʥʦʚʣʝʥʥʦʡ. ɿʜʝʩʴ ʫʞʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʪʦʜ ʪʨʝʪʠʯʥʦʛʦ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʙʳʪʴʭʠʤʠʯʝʩʢʠʤ, ʪʝʧʣʦʚʳʤ, ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʤ ʠ ʜʨ. ʕʪʠ 

ʤʝʪʦʜʳ ʚʳʟʳʚʘʶʪ ʠʟʤʝʥʝʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʜʦʙʳʯʠ ʥʝʬʪʠ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʦʟʚʦʣʷʝʪ 

ʫʚʝʣʠʯʠʚʘʪʴ ʢʦʵʬʬʠʮʠʝʥʪ ʥʝʬʪʝʦʪʜʘʯʠ ʧʣʘʩʪʦʚ. 

ɸʥʛʦʣʘ ʜʝʤʦʥʩʪʨʠʨʫʝʪ, ʯʪʦ ʧʦʯʪʠ ʚʩʝ ʝʸ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʥʘʭʦʜʷʪʩʷ ʥʘ ʚʪʦʨʦʤ ʠ 

ʪʨʝʪʴʝʤ ʵʪʘʧʝ ʨʘʟʨʘʙʦʪʢʠ. ɺʩʪʫʧʣʝʥʠʝ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʚ ʧʦʟʜʥʶʶ ʩʪʘʜʠʶ ʨʘʟʨʘʙʦʪʢʠ ʩʪʘʚʠʪ 

ʧʝʨʝʜ ʥʝʬʪʷʥʠʢʘʤʠ, ʨʘʙʦʪʘʶʱʠʤʠ ʚ ʵʪʦʤ ʨʝʛʠʦʥʝ ʥʦʚʳʝ ʮʝʣʠ ʠ ʟʘʜʘʯʠ. ɽʩʣʠ ʚ ʧʨʝʜʳʜʫʱʠʡ 

ʧʝʨʠʦʜ ʧʨʦʙʣʝʤʘ ʩʦʩʪʦʷʣʘ ʚ ʦʩʥʦʚʥʦʤ ʚ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ ʥʘʢʦʧʣʝʥʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʤʦʱʥʦʩʪʝʡ ʟʘ ʩʯʝʪ ʚʚʦʜʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʥʦʚʳʭ ʧʣʦʱʘʜʝʡ, ʪʦ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʟʘʜʘʯʘ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝʥʥʦʤ ʫʣʫʯʰʝʥʠʠ ʨʘʟʨʘʙʦʪʢʠ ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʠ ʚ ʙʳʩʪʨʦʡ 

ʨʝʘʣʠʟʘʮʠʠ ʤʝʨʦʧʨʠʷʪʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʤʘʢʩʠʤʘʣʴʥʫʶ ʥʝʬʪʝʦʪʜʘʯʫ.  
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ɺ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ɾʠʨʘʩʩʦʣ, ɾʘʩʤʠʥ, ʩ ʦʙʚʦʜʝʥʥʦʩʪʴʶ ʦʪ 0 ï 80%, ʚʥʝʜʨʷʶʪ 

ʩʣʝʜʫʶʱʠʝ ʪʝʭʥʦʣʦʛʠʠ: 

ï ɿʘʢʘʯʢʘ ʤʦʨʩʢʦʡ ʚʦʜʳ; 

ï ɻʘʟʣʠʬʪ; 

ï ʇʘʨʘ; 

ï ɿʘʢʘʯʢʘ ʚʦʜʳ ʩ ʨʝʘʛʝʥʪʦʤ (ʇɸɺ, ʧʦʣʠʤʝʨʦʚ, ʢʠʩʣʦʪʳ ʠ ʜʨʫʛʠʝ). 

ɺ 2006 ʛʦʜʫ ʧʨʦʚʝʣʠ ʢʦʤʧʣʝʢʩʥʫʶʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʫʶ ʧʨʦʚʝʨʢʫ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤʨʘʩʪʚʦʨʘ ʧʦʣʠʤʝʨʘ, ʯʪʦʙʳ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʧʦʪʝʥʮʠʘʣʴʥʳʝ 

ʚʳʛʦʜʳ ʦʪ ʟʘʢʘʯʢʠ ʧʦʣʠʤʝʨʘ ʚ ʦʙʣʘʩʪʠ ɾʠʨʘʩʩʦʣ. ɹʳʣʠ ʚʳʙʨʘʥʳ, ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʝ 

ʤʘʩʩʳ ʧʦʣʠʘʢʨʠʣʘʤʠʜʘ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʨʘʟʚʠʚʘʪʴ ʜʦʩʪʘʪʦʯʥʫʶ ʚʷʟʢʦʩʪʴ ʚ ʫʩʣʦʚʠʷʭ 

ʟʘʩʦʣʝʥʠʷ ɾʠʨʘʩʩʦʣ. ʈʘʩʯʝʪʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʦʩʪʘʚʠʣʘ 700 ʯʘʩʪʝʡ ʥʘ ʤʠʣʣʠʦʥ ʘʢʪʠʚʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ. 

ʇʨʦʛʥʦʟ ʥʝʬʪʠ ʦʮʝʥʠʚʘʣʠʩʴ ʚ 3 ʜʦ 20% ʦʪ ʠʩʭʦʜʥʦʡ ʥʝʬʪʠ ʚ ʤʝʩʪʝ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʚʳʙʨʘʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʥʘ ʜʘʪʫ ʥʘʯʘʣʘ ʧʦʣʠʤʝʨʥʦʡ ʟʘʢʘʯʢʠ. ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʝ ʦʧʝʨʘʮʠʠ 

ʧʦʣʫʯʠʣʠ ʥʝʬʪʝʦʪʜʘʯʫʨʘʚʥʫʶ ʥʝ ʙʦʣʝʝ 3 %. ʄʥʦʛʠʝ ʧʘʨʘʤʝʪʨʳ, ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʜʣʷ 

ʧʦʣʠʤʝʨʥʦʡ ʟʘʢʘʯʢʠ, ʥʘʭʦʜʠʣʠʩʴ ʚ ʩʣʝʜʫʶʱʠʭ ʦʙʣʘʩʪʷʭ: ʯʠʩʪʳʝ ʚʳʩʦʢʦʧʨʦʥʠʮʘʝʤʳʝ ʧʝʩʢʠ, 

ʠ ʩʨʝʜʥʝʩʨʦʯʥʦʡ ʚʷʟʢʦʩʪʠ ʥʝʬʪʠ ʩ ʥʠʟʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ. ʆʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ ʧʨʦʝʢʪʘ 

ʟʘʢʣʶʯʘʣʠʩʴ ʚ ʩʪʘʨʪʝ ʧʦʣʠʤʝʨʥʦʡ ʟʘʢʘʯʢʠ ʥʘ ʨʘʥʥʝʤ ʧʝʨʠʦʜʝ ʨʘʟʨʘʙʦʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ 

ʥʘ  ʙʦʣʴʰʠʭʛʣʫʙʠʥʘʭ, ʯʝʤ ʚ ʜʨʫʛʠʭ ʧʨʦʝʢʪʘʭ. ʆʪʤʝʪʠʤ, ʯʪʦ  ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʥʘʙʣʶʜʘʝʪʩʷ 

ʪʦʣʴʢʦ ʯʝʨʝʟ 3 ʛʦʜʘ ʧʦʩʣʝ ʧʦʣʫʯʝʥʠʷ ʧʝʨʚʦʡ ʥʝʬʪʠ. ʀʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʧʨʠʤʝʥʝʥʠʝ ʄʋʅ 

ʚ ʵʪʦʤ ʨʝʛʠʦʥʝ ʥʝ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ. 

ʇʨʠʨʦʩʪ ʠʟʚʣʝʢʘʝʤʳʭ ʟʘʧʘʩʦʚ ʠ ʩʫʱʝʩʪʚʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʜʦʙʳʯʠ ʥʝʬʪʠ ʜʣʷ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʠ ʫʩʣʦʚʠʠ ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʥʝʜʨʝʥʠʷ ʢʦʤʧʣʝʢʩʘ 

ʵʬʬʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʝ ʧʨʠʥʦʩʷʪ ʙʦʣʴʰʠʝ ʟʘʪʨʘʪʳ. 

ɼʣʷ ʦʮʝʥʢʠ ʧʦʢʘʟʘʪʝʣʝʡ, ʙʳʣ ʧʨʦʠʟʚʝʜʝʥ ʨʘʩʯʝʪ ʧʦʪʝʥʮʠʘʣʴʥʦ ʠʟʚʣʝʢʘʝʤʳʭ ʟʘʧʘʩʦʚ 

ʥʝʬʪʠ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʦʧʨʝʜʝʣʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʳʪʝʩʥʝʥʠʷ. 

ʄʝʪʦʜ ʧʨʠʥʘʜʣʝʞʠʪ ʢ ʛʨʫʧʧʝ ʟʘʚʠʩʠʤʦʩʪʝʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʩʚʷʟʴ ʚʦʜʦʥʝʬʪʷʥʦʛʦ 

ʬʘʢʪʦʨʘ (ɺʅʌ) ʩ ʥʘʢʦʧʣʝʥʥʳʤʠ ʦʪʙʦʨʘʤʠ ʧʣʘʩʪʦʚʳʭ ʬʣʶʠʜʦʚ, ʪʦ ʝʩʪʴ Vʥ, Vʚ,  ʠ Vʞ[14, 15, 

16]. 

ʂʨʠʚʳʝ ʚʳʪʝʩʥʝʥʠʷ ʷʚʣʷʶʪʩʷ ʘʧʧʨʦʢʩʠʤʘʪʦʣʦʛʠʯʝʩʠʤʠ ʤʝʪʦʜʘʤʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ, 

ʙʣʘʛʦʜʘʨʷ ʠʤ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʟʨʘʙʦʪʢʠ: 

-ʧʨʦʛʥʦʟʥʦʝ ʟʥʘʯʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦ ʠʟʚʣʝʢʘʝʤʳʭ ʟʘʧʘʩʦʚ ʥʝʬʪʠ Vʥ.ʠʟʚʣ.ʤʘʭ, ʧʨʠ ʫʩʣʦʚʠʠ 

ʙʝʩʢʦʥʝʯʥʦʡ ʧʨʦʤʳʚʢʠ ; 

-ʟʥʘʯʝʥʠʝ ʠʟʚʣʝʢʘʝʤʳʭ ʟʘʧʘʩʦʚ ʥʝʬʪʠ ʧʨʠ ʫʩʣʦʚʠʠ ʢʦʥʝʯʥʦʡ ʧʨʦʤʳʚʢʠ ʧʣʘʩʪʘ 

Vʥ.ʠʟʚʣ.(fʚ ʧʨʝʜ), ʪʦ ʝʩʪʴ ʧʨʠ ʫʩʣʦʚʠʠ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʛʨʘʥʠʯʥʦʛʦ ʫʩʣʦʚʠʷ, ʢʘʢ fʚ ʧʨʝʜ = 0,73 

(ʦʙʚʦʜʥʝʥʥʦʩʪʴ ʧʨʦʜʫʢʮʠʠ ʨʘʚʥʘ 72,60 %); 

-ʟʥʘʯʝʥʠʝ ʜʦʙʳʯʠ ʞʠʜʢʦʩʪʠ ʩ ʥʘʯʘʣʘ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠ ʫʩʣʦʚʠʠ ʢʦʥʝʯʥʦʡ ʧʨʦʤʳʚʢʠ 

ʧʣʘʩʪʘ, Vʞ.ʠʟʚʣ.(fʚ ʧʨʝʜ), ʪʦ ʝʩʪʴ ʜʣʷ ʫʩʣʦʚʠʷ ʜʦʩʪʠʞʝʥʠʷ ʢʨʠʪʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ ʦʙʚʦʜʥʝʥʥʦʩʪʴ 

ʜʦʙʳʚʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ; 

-ʟʥʘʯʝʥʠʝ ʥʘʢʦʧʣʝʥʥʦʛʦ ʚʦʜʦʥʝʬʪʷʥʦʛʦ ʬʘʢʪʦʨʘ ʧʨʠ ʫʩʣʦʚʠʠ ʢʦʥʝʯʥʦʡ ʧʨʦʤʳʚʢʠ 

ʧʣʘʩʪʘ, ɺʅʌ (fʚʧʨʝʜ). 

ʈʘʩʯʝʪʥʳʝ ʬʦʨʤʫʣʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʟʨʘʙʦʪʢʠ ʜʣʷ ʤʝʪʦʜʘ ʅʘʟʘʨʦʚʘ 

ʉ.ʅ., ʉʠʧʘʯʝʚʘ ʅ.ɺ., Ὢ̃ ï ʧʨʝʜʝʣʴʥʘʷ ʜʦʣʷ ʚʦʜʳ ʚ ʧʨʦʜʫʢʮʠʠ, ʘ ʠ b ï ʢʦʵʬʬʠʮʠʝʥʪʳ ʣʠʥʝʡʥʦʡ 

ʘʧʧʨʦʢʩʠʤʘʮʠʠ, ʦʧʨʝʜʝʣʷʝʤʳʝ ʤʝʪʦʜʦʤ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ. 

ʄʝʪʦʜʳ ʅʘʟʘʨʦʚʘ ʉ.ʅ., ʉʠʧʘʯʝʚʘ ʅ.ɺ. (1972) ʠ ʉʠʧʘʯʝʚʘ, ʇʦʩʝʚʠʯʘ (1980) ʦʧʠʩʳʚʘʶʪ 

ʧʨʷʤʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʨʦʩʪʘ ʚʦʜʦʥʝʬʪʷʥʦʛʦ ʬʘʢʪʦʨʘ (ɺʅʌ) ʦʪ ʨʦʩʪʘ ʜʦʙʳʯʠ ʚʦʜʳ ʩ ʨʦʩʪʦʤ 

ʦʙʚʦʜʥʝʥʥʦʩʪʠʜʦʙʳʚʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ. ʏʝʤ ʚʳʰʝ ʥʘʢʦʧʣʝʥʥʳʡ ʚʦʜʦʥʝʬʪʷʥʦʡ ʬʘʢʪʦʨ ʠ 

ʩʪʘʙʠʣʴʥʝʝ ʠ ʨʘʚʥʦʤʝʨʥʝʝ ʚʝʜʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʠʟʫʯʘʝʤʦʛʦ ʦʙʲʝʢʪʘ, ʪʝʤ ʘʢʪʫʘʣʴʥʝʝ 

ʧʨʠʤʝʥʝʥʠʝ ʜʘʥʥʳʭ ʤʝʪʦʜʦʚ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ ʦ ʧʨʠʤʝʥʠʤʦʩʪʠ ʜʘʥʥʳʭ ʤʝʪʦʜʦʚ ʥʘ ʦʙʲʝʢʪʘʭ 

ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʨʝʞʠʤʘʤʠ ʨʘʙʦʪʳ. ʊʘʢ ʧʨʠ ʠʥʪʝʥʩʠʚʥʦʤ ʟʘʚʦʜʥʝʥʠʠ ʠʣʠ ʘʢʪʠʚʥʦʤ ʧʨʠʪʦʢʝ 

ʧʦʜʦʰʚʝʥʥʳʭ ʚʦʜ, ʪ.ʝ. ʧʨʠ ʘʢʪʠʚʥʦʤ ʚʦʜʦʥʘʧʦʨʥʦʤ ʨʝʞʠʤʝ ʨʘʙʦʪʳ ʦʙʲʝʢʪʘ, ʜʘʥʥʳʝ ʤʝʪʦʜʳ 
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ʧʦʢʘʟʳʚʘʶʪ ʭʦʨʦʰʠʝ ʨʝʟʫʣʴʪʘʪʳ. 

ɺʳʚʦʜʳ 

ʈʘʩʩʯʠʪʘʚ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʟʨʘʙʦʪʢʠ  ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʢʨʠʚʳʭ ʚʳʪʝʩʥʝʥʠʷ(ʅʘʟʘʨʦʚʘ ʉ.ʅ., 

ʉʠʧʘʯʝʚʘ ʅ.ɺ)ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʢʦʵʬʬʠʮʠʝʥʪ ʥʝʬʪʝʦʪʜʘʯʠ ʩʦʩʪʘʚʣʷʝʪ 0,38%. 

ʆʩʪʘʪʦʯʥʳʝ ʟʘʧʘʩʳ ʥʘ 2015 ʛʦʜ ʩʦʩʪʘʚʷʪ ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ ʠʟʚʣʝʢʘʝʤʳʤʠ ʟʘʧʘʩʘʤʠ ʥʘ 

ʟʘʜʘʥʥʫʶ ʧʨʝʜʝʣʴʥʫʶ ʦʙʚʦʜʥʝʥʥʦʩʪʴ ʠ ʬʘʢʪʠʯʝʩʢʠ ʦʪʦʙʨʘʥʥʳʤʠ ʦʙʲʝʤʘʤʠ ʥʝʬʪʠ: 

95076, 09-1920,3 = 93155,79 ʪʳʩ. ʤ
3
 

ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʚʦʟʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʪʘʢʞʝ ʜʦʙʳʯʫ ʥʝʬʪʠ, ʚʦʜʳ ʠ 

ʞʠʜʢʦʩʪʠ ʟʘʜʘʚʘʷʩʴ ʜʨʫʛʠʤ ʢʨʠʪʝʨʠʝʤ ʦʛʨʘʥʠʯʝʥʠʷ ʩʨʦʢʘ ʨʘʟʨʘʙʦʪʢʠ ï ʟʥʘʯʝʥʠʝʤ 

ʚʦʜʦʥʝʬʪʷʥʦʛʦ ʬʘʢʪʦʨʘ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʤʝʪʦʜʦʚ 

ʚʦʟʜʝʡʩʪʚʠʷ ʂʀʅ ʤʦʞʝʪ ʙʳʪʴ ʫʚʝʣʠʯʝʥ. 

 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

1.ɺʣʘʜʠʤʠʨʦʚ ʀ.ɺ.ʊʝʭʥʦʣʦʛʠʠ ʨʘʟʨʘʙʦʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʚʳʩʦʢʦʚʷʟʢʠʭ ʥʝʬʪʝʡ 

[ʊʝʢʩʪ]/ ɺʣʘʜʠʤʠʨʦʚ ʀ.ɺ., ɸʣʴʤʫʭʘʤʝʪʦʚʘ ʕ.ʄ., ɻʘʙʜʨʘʭʤʘʥʦʚ ʅ.ʍ//ʉʦʚʨʝʤʝʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʚ ʥʝʬʪʝʛʘʟʦʚʦʤ ʜʝʣʝ ï 2016: ʩʙʦʨʥʠʢ ʪʨʫʜʦʚ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʧʦʩʚʷʱʝʥʥʦʡ 60-ʣʝʪʠʶ ʬʠʣʠʘʣʘ. 2016. ʉ. 75-84. 

2.ɺʣʘʜʠʤʠʨʦʚ ʀ.ɺ.ʂʦʤʧʣʝʢʩʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʪʝʧʣʦʚʦʛʦ ʥʝʩʪʘʮʠʦʥʘʨʥʦʛʦ ʟʘʚʦʜʥʝʥʠʷ, 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʘʷ ʧʝʨʠʦʜʠʯʝʩʢʫʶ ʵʢʩʧʣʫʘʪʘʮʠʶ ʜʦʙʳʚʘʶʱʠʭ ʩʢʚʘʞʠʥ. ʉʨʘʚʥʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʘʨʠʘʥʪʦʚ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ʥʝʩʪʘʮʠʦʥʘʨʥʦʛʦ ʟʘʚʦʜʥʝʥʠʷ ʠ ʪʝʧʣʦʚʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ [ʊʝʢʩʪ]/ɺʣʘʜʠʤʠʨʦʚ ʀ.ɺ., ɸʣʴʤʫʭʘʤʝʪʦʚʘ ʕ.ʄ., ɻʘʙʜʨʘʭʤʘʥʦʚ 

ʅ.ʍ.//ʅʝʬʪʝʧʨʦʤʳʩʣʦʚʦʝ ʜʝʣʦ. 2016. ˉ 11. ʉ. 20-26. 

3. ɸʣʴʤʫʭʘʤʝʪʦʚʘ ʕ.ʄ.ɹʦʨʴʙʘ ʩ ʘʩʬʘʣʴʪʦʩʤʦʣʦʧʘʨʘʬʠʥʦʚʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʚ 

ʫʩʣʦʚʠʷʭ ʚʘʥʢʦʨʩʢʦʛʦ ʛʘʟʦʥʝʬʪʷʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ.[ʊʝʢʩʪ] ɸʣʴʤʫʭʘʤʝʪʦʚʘ ʕ.ʄ., 

ɻʘʙʜʨʘʭʤʘʥʦʚ ʅ.ʍ., ɸʣʴʤʫʭʘʤʝʪʦʚ ʌ.ʌ//ʇʨʦʙʣʝʤʳ ʩʙʦʨʘ, ʧʦʜʛʦʪʦʚʢʠ ʠ ʪʨʘʥʩʧʦʨʪʘ ʥʝʬʪʠ ʠ 

ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ. 2016.  ̄1 (103). ʉ. 14-21. 

4.ɸʣʴʤʫʭʘʤʝʪʦʚʘ ʕ.ʄ. ɸʥʘʣʠʟ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʨʘʟʨʳʚʘ 

ʧʣʘʩʪʘ ʚ ʫʩʣʦʚʠʷʭ ʫʨʰʘʢʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ [ʊʝʢʩʪ]/ʂʠʣʴʤʘʤʘʪʦʚʘ ʕ.ʊ., ɸʣʴʤʫʭʘʤʝʪʦʚʘ 

ʕ.ʄ., ɻʘʙʜʨʘʭʤʘʥʦʚ ʅ.ʍ., ʉʪʝʧʘʥʦʚʘ ʈ.ʈ. // ʇʨʦʙʣʝʤʳ ʩʙʦʨʘ, ʧʦʜʛʦʪʦʚʢʠ ʠ ʪʨʘʥʩʧʦʨʪʘ ʥʝʬʪʠ 

ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ. 2017. ˉ 1 (107). ʉ. 32-37. 

5.ɸʣʴʤʫʭʘʤʝʪʦʚʘ ʕ.ʄ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʦʩʘʜʢʦʦʙʨʘʟʫʶʱʝʡ ʪʝʭʥʦʣʦʛʠʠ ʚ 

ʫʩʣʦʚʠʷʭ ʪʘʨʘʩʦʚʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ[ʊʝʢʩʪ]/ɸʣʴʤʫʭʘʤʝʪʦʚʘ ʕ.ʄ., ɻʠʟʝʪʜʠʥʦʚ ʀ.ɸ., 
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ɸʥʥʦʪʘʮʠʷ. ʕʬʬʝʢʪʠʚʥʳʤ ʧʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʢʚʘʞʠʥ, ʩ ʨʘʥʝʝ 

ʧʨʦʚʝʜʝʥʥʳʤʠ ɻʈʇ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʷʚʣʷʶʪʩʷ ʢʦʤʧʣʝʢʩʥʳʡ 

ʚʠʙʨʦʚʦʣʥʦʚʦʡʤʝʪʦʜʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʇɿʇ. ʆʥ ʩʦʯʝʪʘʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʝʩʢʦʣʴʢʦ ʪʝʭʥʦʣʦʛʠʡ 

ʆʇɿ. ʇʨʠ ʵʪʦʤ ʤʝʪʦʜʝ ʧʨʠʤʝʥʷʝʪʩʷ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʛʠʜʨʦʤʦʥʠʪʦʨ, ʨʘʙʦʪʘʶʱʠʡ ʦʪ ʧʦʪʦʢʘ 

ʩʢʚʘʞʠʥʥʦʡ ʞʠʜʢʦʩʪʠ ʠ ʩʦʟʜʘʶʱʠʡ ʚ ʠʥʪʝʨʚʘʣʝ ʧʣʘʩʪʘ ʥʠʟʢʦʯʘʩʪʦʪʥʳʝ ʫʧʨʫʛʠʝ ʢʦʣʝʙʘʥʠʷ 

ʜʘʚʣʝʥʠʡʩ ʧʦʩʣʝʜʫʶʱʠʤ  ʭʠʤʠʯʝʩʢʠʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʠ ʚʳʟʦʚʦʤ ʧʨʠʪʦʢʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʠʙʨʦʚʦʣʥʦʚʦʡ ʤʝʪʦʜ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʢʚʘʞʠʥ, ʦʩʚʦʝʥʠʝ,  

ʩʚʘʙʠʨʦʚʘʥʠʝ, ʢʦʣʝʙʘʥʠʷ,  ʚʦʣʥʦʚʦʡ ʛʠʜʨʦʤʦʥʠʪʦʨ.  

 

UDC 622.276.1 

INTEGRATED VIBRATIONAL TECHNIQUE OF RESTORATION OF 

PRODUCTIVITY IN WELLS WITH OLD EMERGENCY FACILITIES 

T.K. Apasov ,G.ʊ. Apasov 

(Tyumen State Technical University) 

 

Abstract. The complex vibro-wave method of action on the PZP is effective for the 

restoration of well productivity, with previously conducted fracturing according to the results of the 

researchers. It combines several HMO technologies simultaneously. This method uses the 

developed hydraulic monitor, which operates from the flow of the borehole fluid and creates in the 

interval of the formation low-frequency elastic pressure oscillations with subsequent chemical 

action and a challenge of inflow. 

Keywords: vibrowave method, well productivity, development, swabbing, oscillations, 

wave hydromonitor. 

 

ɿʘʛʨʷʟʥʝʥʠʝ ʇɿʇ ʥʘʯʠʥʘʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩʢʚʘʞʠʥ, ʧʨʦʜʦʣʞʘʝʪʩʷ ʚ 

ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʦ ʧʨʠʯʠʥʝ ʧʦʧʘʜʘʥʠʷ ʚ ʵʪʫ ʟʦʥʫ ʨʘʟʣʠʯʥʳʭ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʠʤʝʩʝʡ, 

ʷʚʣʷʶʱʠʭʩʷ ʧʨʦʜʫʢʪʘʤʠ ʨʘʩʪʚʦʨʦʚ ʛʣʫʰʝʥʠʷ ʠ ʢʦʨʨʦʟʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʆʩʦʙʝʥʥʦ ʩʦʩʪʘʚ 

ʟʘʛʨʷʟʥʝʥʠʡ ʇɿʇ ʦʩʣʦʞʥʷʝʪʩʷ ʚ ʩʢʚʘʞʠʥʘʭ ʩ ʨʘʥʥʝʝʧʨʦʚʝʜʝʥʳʤʠ ɻʈʇ, ʩʦʩʪʦʷʱʠʡ ʠʟ 

ʦʩʪʘʪʢʦʚ ʧʨʦʜʫʢʪʦʚ ʙʫʨʝʥʠʷ ʠ ɻʈʇ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʩʢʚʘʞʠʥʝ ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʩʦʣʝʚʳʝ, 

ʘʩʬʘʣʴʪʝʥʦ-ʩʤʦʣʠʩʪʳʝ ʦʪʣʦʞʝʥʠʷ. ʉʫʱʝʩʪʚʫʶʱʠʝ ʤʝʪʦʜʳ ʧʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʢʚʘʞʠʥ ʯʘʩʪʦ ʦʢʘʟʳʚʘʶʪʩʷ ʤʘʣʦʵʬʬʝʢʪʠʚʥʳʤʠ, ʧʨʠ ʵʪʦʤ ʫʩʧʝʰʥʦʩʪʴ ʨʘʙʦʪ 

ʩʦʩʪʘʚʣʷʝʪ ʥʝ ʙʦʣʝʝ 60 %, ʯʪʦ ʩʚʷʟʘʥʦ ʩʦ ʩʣʦʞʥʦʩʪʴʶ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʠ 

ʥʝʩʦʦʪʚʝʪʩʪʚʠʝʤ ʚʳʙʦʨʘ ʩʢʚʘʞʠʥ ʠ ʪʝʭʥʦʣʦʛʠʡ ʨʘʙʦʪ [1, 2]. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤʠ ʷʚʣʷʶʪʩʷ ʢʦʤʧʣʝʢʩʥʳʝ ʚʠʙʨʦʚʦʣʥʦʚʳʝ ʤʝʪʦʜʳ, ʩʦʯʝʪʘʶʱʠʝ 

ʥʝʩʢʦʣʴʢʦ ʪʝʭʥʦʣʦʛʠʡ ʆʇɿ, ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʛʠʜʨʦʤʦʥʠʪʦʨʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʦʪ ʧʦʪʦʢʘ 

ʩʢʚʘʞʠʥʥʦʡ ʞʠʜʢʦʩʪʠ ʠ ʩʦʟʜʘʶʱʠʭ ʥʠʟʢʦʯʘʩʪʦʪʥʳʝ ʫʧʨʫʛʠʝ ʢʦʣʝʙʘʥʠʷ ʜʘʚʣʝʥʠʡ,ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʭʠʤʠʯʝʩʢʠʤ ʚʦʟʜʝʡʩʪʚʠʝʤ,ʠ,ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ,ʚʳʟʦʚʦʤ ʧʨʠʪʦʢʘ 

ʩʚʘʙʠʨʦʚʘʥʠʝʤ. ʆʧʳʪ ʧʨʠʤʝʥʝʥʠʷ ʚʠʙʨʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʢʘʟʘʣ, ʯʪʦ ʩʦ ʩʥʠʞʝʥʠʝʤ 

ʯʘʩʪʦʪʳ ʠʤʧʫʣʴʩʦʚ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʯʠʱʝʥʠʷ ʇɿʇ ʧʦʚʳʰʘʝʪʩʷ ʠ ʦʧʪʠʤʘʣʴʥʘʷ ʯʘʩʪʦʪʘ 

ʩʦʩʪʘʚʣʷʝʪ 1-20 ɻʮ [3, 4]. ʇʦʜ ʵʪʠ ʢʨʠʪʝʨʠʠʨʘʟʨʘʙʦʪʘʥ ʚʠʙʨʦʚʦʣʥʦʚʦʡ ʛʠʜʨʦʤʦʥʠʪʦʨ 

(ɺɻʄ) (ʇʘʪʝʥʪ ʥʘ ʧʦʣʝʟʥʫʶ ʤʦʜʝʣʴ ʈʌ ˉ139424), ʩʧʫʩʢʘʝʤʳʡ ʥʘ ʅʂʊ ʚ ʠʥʪʝʨʚʘʣ 

ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʣʘʩʪʘ. ʉʫʪʴ ʝʛʦ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʠʥʪʝʨʚʘʣʴʥʦʡ (ʯʝʨʝʟ ʢʘʞʜʳʝ 30 ʩʤ) ʦʯʠʩʪʢʝ 

ʧʣʘʩʪʘ ʞʠʜʢʦʩʪʴʶ ʩ ʠʤʧʫʣʴʩʥʳʤʠ ʧʝʨʝʧʘʜʘʤʠ ʜʘʚʣʝʥʠʡ ʦʪ 1 ʜʦ 6 ʄʇʘ ʩ ʥʠʟʢʠʤʠ ʯʘʩʪʦʪʘʤʠ 

ʦʪ 1 ʜʦ 3 ɻʮ, ʩʭʝʤʘ ʥʘ ʨʠʩʫʥʢʝ 1.  
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ʈʠʩ. 1- ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʦʙʨʘʙʦʪʢʠ ʧʣʘʩʪʘ ʩ ɺɻʄ 

 

1 ï ɺɻʄ; 2 ï ʩʪʚʦʣ ʩʢʚʘʞʠʥʳ;  3 ï ʅʂʊ; 4 ï ʚʝʨʪʣʶʛ; 5 ï ʥʘʩʦʩʥʳʡ ʘʛʨʝʛʘʪ ʎɸ-320; 6 ï

ʜʦʣʠʚʥʘʷ ʝʤʢʦʩʪʴ; 7 ï ʧʨʦʜʫʢʪʠʚʥʳʡ ʧʣʘʩʪ; 8 ï ʪʘʣʝʚʘʷ ʩʠʩʪʝʤʘ. 

 

ʈʘʙʦʯʘʷ ʞʠʜʢʦʩʪʴ (ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʚʦʜʘ) ʥʘʩʦʩʥʳʤʠ ʘʛʨʝʛʘʪʘʤʠ 7 ʧʦʜʘʝʪʩʷ ʯʝʨʝʟ 

ʧʨʦʤʳʚʦʯʥʳʡ ʰʣʘʥʛ, ʧʦ ʅʂʊ ʢ ɺɻʄ ʩ ʩʦʟʜʘʥʠʝʤ ʮʠʨʢʫʣʷʮʠʠ ʚ ʟʘʪʨʫʙʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. 

ʇʝʨʝʤʝʱʘʷ ɺɻʄ ʯʝʨʝʟ ʢʘʞʜʳʝ 30 ʩʤ, ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʯʠʩʪʢʘ ʧʝʨʬʦʨʘʮʠʦʥʥʳʭ ʢʘʥʘʣʦʚ 

ʠʥʪʝʨʚʘʣʘ ʧʝʨʬʦʨʘʮʠʠ, ʧʨʦʮʝʩʩ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʛʣʫʙʠʥʥʳʤʠ ʟʘʤʝʨʘʤʠ. ʇʦʩʣʝ ʧʨʦʚʦʜʠʪʩʷ 

ʩʝʣʝʢʪʠʚʥʦʝ ʢʠʩʣʦʪʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʯʝʨʝʟ ɺɻʄ ʜʣʷ ʨʘʩʪʚʦʨʝʥʠʷ ʟʘʛʨʷʟʥʝʥʠʝʡ, ʜʘʣʝʝ, 

ʦʩʚʦʝʥʠʝ ʠ ʠʟʚʣʝʯʝʥʠʝ ʧʨʦʜʫʢʪʦʚ ʨʝʘʢʮʠʠʩʚʘʙʠʨʦʚʘʥʠʝʤ. ʆʧʨʝʜʝʣʝʥʘ ʬʠʟʠʯʝʩʢʘʷ ʩʫʱʥʦʩʪʴ 

ʠ ʩʤʦʜʝʣʠʨʦʚʘʥʘ ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʚʦʟʜʝʡʩʪʚʠʷ ʚʠʙʨʦʚʦʣʥʦʚʦʛʦ ʤʝʪʦʜʘ ʥʘ ʇɿʇ, 

ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 2.  

 
ʈʠʩ. 2- ʉʭʝʤʘ ʚʦʟʜʝʡʩʪʚʠʷ ʤʝʪʦʜʘ ʥʘ ʇɿʇ ʩʢʚʘʞʠʥ 

 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʨʫʰʝʥʠʝ  ʩʪʨʫʢʪʫʨʳ  ʩʣʦʞʥʦʛʦ ʩʦʩʪʘʚʘ ʟʘʛʨʷʟʥʝʥʠʡ - 

ʛʠʜʨʘʚʣʠʯʝʩʢʠʤʠ ʠʤʧʫʣʴʩʘʤʠ ʜʘʚʣʝʥʠʡ, ʨʘʟʙʠʚʘʝʪʩʷ ʝʝ ʙʣʦʢʘʜʘ; ʥʘ ʚʪʦʨʦʤ ʵʪʘʧʝ - 

ʨʘʩʪʚʦʨʝʥʠʝ ʵʪʠʭ ʟʘʛʨʷʟʥʝʥʠʡ ʢʠʩʣʦʪʥʳʤ ʩʦʩʪʘʚʦʤ ʚ ʢʦʣʝʙʘʪʝʣʴʥʦʤ ʨʝʞʠʤʝ; ʥʘ ʪʨʝʪʴʝʤ 

ʵʪʘʧʝ, ʟʘ ʩʯʝʪ ʧʨʦʜʦʣʞʝʥʠʷ ʫʧʨʫʛʠʭ ʢʦʣʝʙʘʥʠʡ ɺɻʄ, ʧʨʦʜʫʢʪʳ ʭʠʤʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ 

ʨʘʩʩʝʠʚʘʶʪʩʷ ʧʦ ʛʣʫʙʠʥʝ ʧʣʘʩʪʘ, ʦʯʠʱʘʶʪʩʷ ʢʘʥʘʣʳ ʠ ʪʨʝʱʠʥʳ ʜʣʷ ʬʠʣʴʪʨʘʮʠʠ ʧʣʘʩʪʦʚʦʡ 

ʞʠʜʢʦʩʪʠ. ɼʘʣʝʝ ʩʦʟʜʘʝʤ ʜʝʧʨʝʩʩʠʶ ʥʘ ʧʣʘʩʪ ʦʩʚʦʝʥʠʝʤ,  ʦʩʪʘʪʢʠ ʢʦʣʴʤʘʪʘʥʪʘʚʳʥʦʩʷʪʩʷ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʴ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʤʧʣʝʢʩʥʦʡ ʚʠʙʨʦʚʦʣʥʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʩ ɺɻʄ ʧʨʘʢʪʠʯʝʩʢʠ 

ʧʦʪʚʝʨʞʜʝʥʘʥʘ ʙʦʣʝʝ 50 ʩʢʚʘʞʠʥʘʭ, ʚ ʦʩʥʦʚʥʦʤ ʧʦʩʣʝ ʙʫʨʝʥʠʷ ʠ ɻʈʇ. ɼʣʷ ʧʨʠʤʝʨʘ 

ʨʘʩʩʤʦʪʨʠʤ ʩʢʚʘʞʠʥʫ ˉ 25 ʖʞʥʦ-ʆʭʪʝʫʨʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. ʇʦ ʩʢʚʘʞʠʥʝ ʚ ʧʨʦʮʝʩʩʝ 
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ʙʫʨʝʥʠʷ ʧʣʘʩʪ ʖɺ1 ʠʤʝʣ ʥʠʟʢʠʝ ʧʣʘʩʪʦʚʳʝ ʜʘʚʣʝʥʠʷ, ʩʦʦʪʚʝʩʪʚʝʥʥʦʧʨʠ ʚʩʢʨʳʪʠʠ, 

ʧʨʦʠʟʦʰʣʦ ʧʦʛʣʦʱʝʥʠʝ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ, ʵʪʦ ʷʚʠʣʦʩʴ ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʟʘʛʨʷʟʥʝʥʠʷ 

ʇɿʇ.  ʀʟʚʝʩʪʥʦ, ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʬʠʣʴʪʨʘʪʦʚ ʙʫʨʦʚʳʭ ʨʘʩʪʚʦʨʦʚ ʥʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʦ 

ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʧʣʘʩʪʘʭ ʩ ʥʠʟʢʠʤʠ ʧʣʘʩʪʦʚʳʤʠ ʜʘʚʣʝʥʠʷʤʠ[5]. ʇʦʩʣʝ ʙʫʨʝʥʠʷ ʧʨʦʠʟʚʝʣʠ 

ʙʦʣʴʰʝʦʙʲʝʤʥʫʶɻʂʆ ʩ ʦʩʚʦʝʥʠʝʤ, ʥʦ ʧʣʘʥʠʨʫʝʤʦʛʦ ʧʨʠʪʦʢʘʧʦ ʩʢʚʘʞʠʥʝ ʥʝ ʧʦʣʫʯʠʣʠ, 

ʧʦ ʧʨʦʙʘʤ ʧʦʩʪʦʷʥʥʦ ʚʳʥʦʩʠʣʠʩʴ ʧʨʠʤʝʩʠ ʛʣʠʥʠʩʪʦʛʦ ʨʘʩʪʚʦʨʘ. ʇʨʠʥʷʣʠ ʨʝʰʝʥʠʝ 

ʧʨʦʠʟʚʝʩʪʠ ɻʈʇ ʩ ʟʘʢʘʯʢʦʡ 25 ʪʦʥʥ ʧʨʦʧʧʘʥʪʘ. ʇʦʩʣʝ ʟʘʧʫʩʢʘ ʩʢʚʘʞʠʥʳ ʚ ʪʝʯʝʥʠʝ ʜʚʫʭ 

ʤʝʩʷʮʝʚ ʜʝʙʠʪ ʩʥʠʟʠʣʩʷ ʩ 40 ʤ
3
/ʩʫʪʜʦ 12 ʤ

3
/ʩʫʪ. ɼʘʣʝʝ ʧʨʦʚʝʣʠ ʢʦʤʧʣʝʢʩʥʦʝ ʆʇɿ ʩ ɺɻʄ 

ʧʦ ʥʘʰʝʡ ʪʝʭʥʦʣʦʛʠʠ, ʥʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʇɿʇ ʱʝʣʦʯʥʳʤ ʨʘʩʪʚʦʨʦʤ 

ʜʣʷ ʨʘʟʛʣʠʥʠʟʘʮʠʠ. ɺʝʩʴ ʧʨʦʮʝʩʩ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʣʘʩʪ ʩʦʧʨʦʚʦʞʜʘʣʩʷ ʟʘʧʠʩʴʶ ʜʘʚʣʝʥʠʷ ʠ 

ʪʝʤʧʝʨʘʪʫʨʳ ʛʣʫʙʠʥʥʳʤ ʤʘʥʦʤʝʪʨʦʤ, ʈʠʩ. 3. 

 

 
 

ʈʠʩ. 3 ï ʀʟʤʝʥʝʥʠʷ ʜʘʚʣʝʥʠʷ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʇɿʇ 

 

ʇʨʠ ʟʘʢʘʯʢʝ ʱʝʣʦʯʥʦʛʦ ʨʘʩʪʚʦʨʘ ʧʨʦʠʟʦʰʣʦ ʧʦʚʳʰʝʥʠʝ ʜʘʚʣʝʥʠʷ ʥʘʛʥʝʪʘʥʠʷ ʜʦ 13 

ʄʇʘ ʩ ʬʦʥʪʘʥʥʳʤ ʧʨʦʷʚʣʝʥʠʝʤ ʥʝʬʪʠ ʠ ʛʘʟʘ. ɼʘʣʝʝ ʚʳʧʦʣʥʠʣʠ ʩʝʣʝʢʪʠʚʥʫʶ ʦʙʨʘʙʦʪʢʫ 

ʧʣʘʩʪʘ ʯʝʨʝʟ ɺɻʄ ʛʣʠʥʦ-ʢʠʩʣʦʪʥʦʡ ʢʦʤʧʦʟʠʮʠʝʡ. ʇʨʦʠʟʚʝʣʠ ʠʟʚʣʝʯʝʥʠʝ ʧʨʦʜʫʢʪʦʚ ʨʝʘʢʮʠʠ 

ʩʚʘʙʠʨʦʚʘʥʠʝʤʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʠʪʦʢʘ. ʇʦ ʛʣʫʙʠʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ (ʨʠʩ.3) ʧʦʣʫʯʝʥʳ 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ  1,49 ʤ
3
/ʩʫʪ/ʘʪʤ., ʩʢʠʥ ʬʘʢʪʦʨ -

0,01, ʧʦ ʧʨʠʪʦʢʫ ʩʧʫʩʪʠʣʠ ʕʎʅ-44-2100, ʧʦʢʘʟʘʪʝʣʠ ʨʘʙʦʪʳ ʥʘ ʨʠʩʫʥʢʝ 4. 

 
 

ʈʠʩ. 5 ï ʇʦʢʘʟʘʪʝʣʠ ʨʘʙʦʪʳ ʩʢʚʘʞʠʥʳ 25 ʧʦʩʣʝ ʆʇɿ ʩ ɺɻʄ 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʠʙʨʦʚʦʣʥʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʇɿʇ ʩʢʚʘʞʠʥʳ ˉ 25 ʧʦʣʫʯʝʥ ʧʨʠʨʦʩʪ 6 

ʪ/ʩʫʪ ʧʦ ʥʝʬʪʠ, ʧʦ ʜʘʥʥʳʤ ʧʨʝʜʧʨʠʷʪʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʜʦʙʳʯʘ ʥʝʬʪʠ ʩ 23.06.2014 ʧʦ 

01.10.2014 ʛʦʜʘ ʩʦʩʪʘʚʠʣʘ 630 ʪʦʥʥ, ʧʨʠʙʳʣʴ 3,5 ʤʣʥ. ʨʫʙʣʝʡ. 

 ɺʳʚʦʜʳ 
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1. ɺ ʮʝʣʦʤ ʢʦʤʧʣʝʢʩʥʘʷ ʚʠʙʨʦʚʦʣʥʦʚʘʷ ʦʙʨʘʙʦʪʢʘ ʇɿʇ ʧʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʫʩʧʝʰʥʦ ʧʨʦʰʣʘ ʠʩʧʳʪʘʥʠʷ ʥʘ ʩʢʚʘʞʠʥʘʭ ˉ 25, 26, 48 ʖʞʥʦ-ʆʭʪʝʫʨʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ ʨʝʢʦʤʝʥʜʦʚʘʥʘ ʢʘʢ ʵʬʬʝʢʪʠʚʥʘʷ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ. 

2. ɺʠʙʨʦʚʦʣʥʦʚʦʡʤʝʪʦʜ ʪʝʭʥʠʯʝʩʢʠ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ ʧʨʦʩʪ ʚ ʧʨʦʚʝʜʝʥʠʠ, ʩʦʚʤʝʩʪʠʤ 

ʩ ʜʨʫʛʠʤʠ ʤʝʪʦʜʘʤʠ ʠ ʪʝʭʥʦʣʦʛʠʷʤʠ, ʧʨʠʤʝʥʠʤ ʚ ʜʦʙʳʚʘʶʱʠʭ, ʥʘʛʥʝʪʘʪʝʣʴʥʳʭ ʩʢʚʘʞʠʥʘʭ ʩ 

ʚʝʨʪʠʢʘʣʴʥʳʤ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤ ʦʢʦʥʯʘʥʠʝʤ. 
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ʕʌʌɽʂʊʀɺʅʆʉʊʔ ɺʓʇʆʃʅɽʅʅʓʍ ʈɸɹʆʊ ʇʆ ʇʈʀʄɽʅɽʅʀʖ 

ɻʀɼʈʆʈɸɿʈʓɺɸ ʇʃɸʉʊɸ ʅɸ ʉɸɹɸʅʏʀʅʉʂʆʄ ʄɽʉʊʆʈʆɾɼɽʅʀʀ 

ʈ.ʊ.ɸʭʤʝʪʦʚ, ɼ.ʈ. ʄʘʥʩʫʨʦʚ 

 (ʌʠʣʠʘʣ ʌɻɹʆʋ ɺʆ ʋɻʅʊʋ ʚ ʛ. ʆʢʪʷʙʨʴʩʢʠʡ) 

 

ɸʥʥʦʪʘʮʠʷ. ʇʦʚʳʰʝʥʠʝ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʧʨʠʟʘʙʦʡʥʦʡ ʟʦʥʳ ʩʢʚʘʞʠʥ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ 

ʠʟ ʚʘʞʥʝʡʰʠʭ ʧʨʦʙʣʝʤ ʥʝʬʪʝʜʦʙʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ɻʠʜʨʘʚʣʠʯʝʩʢʠʡ ʨʘʟʨʳʚ ʧʣʘʩʪʘ 

ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʤ ʤʝʪʦʜʦʤ ʩʪʠʤʫʣʷʮʠʠ ʧʨʠʪʦʢʘ ʞʠʜʢʦʩʪʠ ʚ ʜʦʙʳʚʘʶʱʠʭ 

ʩʢʚʘʞʠʥʘʭ. ʄʝʪʦʜ, ʚ ʦʩʥʦʚʥʦʤ, ʩʣʫʞʠʪ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ 

ʵʪʦʛʦ ʤʝʪʦʜʘ ʟʘʚʠʩʠʪ ʦʪ ʧʨʘʚʠʣʴʥʦʩʪʠ ʚʳʙʦʨʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʮʝʩʩʘ, 

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʪʨʦʝʥʠʷ ʧʣʘʩʪʘ ʠ ʫʜʝʣʴʥʳʭ ʟʘʧʘʩʦʚ ʥʝʬʪʠ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ɻʈʇ ʦʙʳʯʥʦ ʚʳʙʠʨʘʶʪʩʷ ʟʘʣʝʞʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʩʣʦʞʥʳʤ ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʩʪʨʦʝʥʠʝʤ, 

ʧʦʥʠʞʝʥʥʳʤʠ ʝʤʢʦʩʪʥʳʤʠ ʠ ʬʠʣʴʪʨʘʮʠʦʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʠ ʩʦʜʝʨʞʘʱʠʝ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʟʘʧʘʩʳ ʥʝʬʪʠ ʩ ʚʳʩʦʢʦʡ ʧʣʘʩʪʦʚʦʡ ʵʥʝʨʛʠʝʡ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʨʘʟʨʳʚ ʧʣʘʩʪʘ, ʜʝʙʠʪ, ʦʙʚʦʜʥʝʥʥʦʩʪʴ, ʥʠʟʢʘʷ 

ʧʨʦʥʠʮʘʝʤʦʩʪʴ, ʥʝʬʪʝʦʪʜʘʯʘ. 
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HYDRAULIC FRACTURING ON SABANCHINSKOYE FIELD A.Yu. R. T. R.T. Akhmetov, 

D. R. Mansurov 

(Branch of çUfa State Petroleum Technological Universityè 

 in the City of Oktyabrsky) 

 

Abstract. Increasing the permeability of bottom-hole wells is one of the most important 

problems of the oil industry. Hydraulic fracturing is a highly effective method of stimulation of 

fluid inflow in producing wells. The method is mainly used to restore productivity. The 
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effectiveness of this method depends on the correct choice of process parameters, geological 

features of the formation structure and specific oil reserves. For hydraulic fracturing are usually 

selected deposits, characterized by a complex geological structure, low-capacitive and filtration 

properties containing significant reserves of oil with high formation energy. 

Keywords: hydraulic fracturing, flow rate, water content, low permeability, oil recovery. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʅɻɼʋ çɹʘʚʣʳʥʝʬʪʴè ʚ ʨʘʟʨʘʙʦʪʢʫ ʰʠʨʦʢʦ ʚʦʚʣʝʢʘʶʪʩʷ 

ʪʨʫʜʥʦʠʟʚʣʝʢʘʝʤʳʝ ʟʘʧʘʩʳ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʧʨʠʫʨʦʯʝʥʥʳʝ ʢ ʥʠʟʢʦʧʨʦʥʠʮʘʝʤʳʤ, 

ʩʣʘʙʦʜʨʝʥʠʨʫʝʤʳʤ, ʥʝʦʜʥʦʨʦʜʥʳʤ ʠ ʨʘʩʯʣʝʥʝʥʥʳʤ ʪʝʨʨʠʛʝʥʥʳʤ ʧʣʘʩʪʘʤ-ʢʦʣʣʝʢʪʦʨʘʤ. 

ʅʘ ʉʘʙʘʥʯʠʥʩʢʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ɻʈʇ ʧʨʦʚʦʜʷʪʩʷ ʥʘ ʩʢʚʘʞʠʥʘʭ ʩ ʥʠʟʢʠʤʠ ʜʝʙʠʪʘʤʠ, 

ʤʘʣʦʡ ʦʙʚʦʜʥʝʥʥʦʩʪʴʶ ʩʢʚʘʞʠʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. ʇʨʦʚʝʜʝʥʥʳʝ ʨʘʙʦʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʛʠʜʨʦʨʘʟʨʳʚ ʧʣʘʩʪʘ ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʜʦʙʳʯʫ ʥʝʬʪʠ ʧʨʠ ʝʝ ʩʥʠʞʝʥʠʠ ʩʝʙʝʩʪʦʠʤʦʩʪʠ, 

ʩʥʠʞʝʥʠʝ ʦʙʚʦʜʥʝʥʥʦʩʪʠ ʩʢʚʘʞʠʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʫʚʝʣʠʯʝʥʠʝ ʩʨʝʜʥʝʛʦ ʜʝʙʠʪʘʤ [1-3]. 

ɿʘ ʧʝʨʠʦʜ ʩ 1992 ʧʦ 2013 ʛ. ʥʘ ʉʘʙʘʥʯʠʥʩʢʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʧʨʦʚʝʜʝʥʦ                27 

ɻʈʇ. ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʜʦʙʳʯʘ ʥʝʬʪʠ ʧʦ ʵʪʠʤ ʩʢʚʘʞʠʥʘʤ ʩʦʩʪʘʚʠʣʘ 127384 ʪ, ʚ ʩʨʝʜʥʝʤ ʥʘ 

ʦʜʥʫ ʩʢʚʘʞʠʥʫ ʧʨʠʭʦʜʠʪʩʷ 4718 ʪ. ʉʨʝʜʥʷʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʵʬʬʝʢʪʘ ʩʦʩʪʘʚʣʷʝʪ 1060 

ʩʫʪʦʢ. ʋʩʧʝʰʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʠ ʚ ʮʝʣʦʤ ʧʦ ʉʘʙʘʥʯʠʥʩʢʦʤʫ ʤʝʩʪʦʨʦʞʜʝʥʠʶ ʩʦʩʪʘʚʣʷʝʪ 96 %. 

ɹʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʜʦʙʳʯʠ ʥʝʬʪʠ ʧʦʩʣʝ ɻʈʇ ï ʩʢʚʘʞʠʥʘ ˉ 1866. ʇʨʠʯʠʥʘ 

ʥʝʵʬʬʝʢʪʠʚʥʦʩʪʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʵʪʘ ʩʢʚʘʞʠʥʘ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʚʦʜʦʥʝʬʪʷʥʦʡ ʟʦʥʝ. 

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʠʚʝʜʝʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ɻʈʇ ʥʘ ʉʘʙʘʥʯʠʥʩʢʦʤ 

ʤʝʩʪʦʨʦʞʜʝʥʠʠ. 

 

ʊʘʙʣʠʮʘ 1 ï ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ɻʈʇ ʚ ʫʩʣʦʚʠʷʭ ʉʘʙʘʥʯʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʅɻɼʋ çɹʘʚʣʳʥʝʬʪʴè 

 

ʅʦʤʝʨ 

ʩʢʚʘʞʠʥʳ 

ɼʦ ʧʨʦʚʝʜʝʥʠʷ ɻʈʇ ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ɻʈʇ 
ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ 

ʜʦʙʳʯʘ ʥʝʬʪʠ, ʪ Qʥ, 

ʪ/ʩʫʪ 

Qʞ, ʪ/ʩʫʪ ɺ, % Qʥ, ʪ/ʩʫʪ Qʞ, ʪ/ʩʫʪ ɺ, % 

2144 2,3 3,3 20,7 3,6 6,0 33,0 53,0 

1945 1,6 3,1 42,7 10,1 18,3 48,3 7071,0 

1938 3,3 7,3 49,4 11,5 22,7 54,0 3382,0 

1948 3,2 4,5 20,0 5,0 6,1 30,0 395,0 

2051 2,9 10,2 67,9 5,3 18,0 77,2 1158,0 

1735 0,6 5,1 87,1 4,3 21,9 92,0 2207,0 

 

ɺ ʧʨʠʚʝʜʝʥʥʦʡ ʪʘʙʣʠʮʝ 1 ʵʬʬʝʢʪʠʚʥʦʩʪʴ ɻʈʇ ʦʧʨʝʜʝʣʝʥʘ ʠʟ ʩʨʘʚʥʝʥʠʷ ʜʝʙʠʪʦʚ 

ʩʢʚʘʞʠʥ ʜʦ ʠ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʚʦʟʜʝʡʩʪʚʠʷ. ɹʘʟʦʚʳʡ ʜʝʙʠʪ ʩʢʚʘʞʠʥʳ ʚʳʯʠʩʣʷʝʪʩʷ ʟʘ ʪʨʠ 

ʤʝʩʷʮʘ ʨʘʙʦʪʳ ʜʦ ʧʨʦʚʝʜʝʥʠʷ ʤʝʨʦʧʨʠʷʪʠʷ. ʀʟ ʪʘʙʣʠʮʳ ʚʠʜʥʦ, ʯʪʦ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ 

ʤʝʨʦʧʨʠʷʪʠʷ ʦʪʙʦʨʳ ʧʦ ʥʝʬʪʠ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʣʠʩʴ. ɹʣʘʛʦʜʘʨʷ ʧʨʦʚʝʜʝʥʠʶ 

ʛʠʜʨʦʨʘʟʨʳʚʘ ʤʝʪʦʜʘ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʇɿʇ ʫʜʘʣʦʩʴ ʧʦʣʫʯʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʜʦʙʳʯʫ, 

ʵʬʬʝʢʪ ʧʨʦʜʦʣʞʘʝʪʩʷ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ.  

ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ɻʈʇ ʫʚʝʣʠʯʠʣʩʷ ʜʝʙʠʪ ʞʠʜʢʦʩʪʠ, ʘ ʪʘʢʞʝ ʚʦʟʨʦʩ ʜʝʙʠʪ ʥʝʬʪʠ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʜʦʙʳʯʘ ʥʝʬʪʠ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʠʣʘ 4,14 ʪ/ʩʫʪ.  

ɺ ʧʨʝʦʙʣʘʜʘʶʱʝʡ ʯʘʩʪʠ ʫʯʘʩʪʢʦʚ ʦʧʝʨʘʮʠʠ ɻʈʇ, ʧʨʦʚʦʜʠʤʳʝ ʧʦ ʥʠʟʢʦʜʝʙʠʪʥʳʤ 

ʩʢʚʘʞʠʥʘʤ, ʧʦʟʚʦʣʠʣʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʜʥʷʪʴ ʠʭ ʜʝʙʠʪʳ ʚʳʰʝ ʩʨʝʜʥʠʭ ʜʝʙʠʪʦʚ ʞʠʜʢʦʩʪʠ ʠʣʠ 

ʚʳʡʪʠ ʥʘ ʫʨʦʚʝʥʴ ʩʨʝʜʥʠʭ [4-6]. 

ʇʨʦʚʝʜʝʥʠʝ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʨʘʟʨʳʚʘ ʧʣʘʩʪʘ, ʦʩʫʱʝʩʪʚʣʷʝʤʦʛʦ ʧʨʠ ʧʦʤʦʱʠ ʢʠʩʣʦʪʳ 

ʠ ʧʝʩʢʘ, ʧʦʚʳʰʘʝʪ ʥʝʬʪʝʦʪʜʘʯʫ ʧʣʘʩʪʘ, ʦʙʨʘʟʫʷ ʪʨʝʱʠʥʳ ʚ ʨʝʟʫʣʴʪʘʪʝ ʝʝ ʟʘʢʘʯʢʠ ʧʦʜ 

ʚʳʩʦʢʠʤ ʜʘʚʣʝʥʠʝʤ. ʋʩʧʝʰʥʦʝ ʜʨʝʥʠʨʦʚʘʥʠʝ ʢʦʣʣʝʢʪʦʨʘ ʦʙʨʘʟʦʚʘʥʥʳʤʠ ʪʨʝʱʠʥʘʤʠ ʟʘʚʠʩʠʪ 
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ʦʪ ʠʭ ʦʨʠʝʥʪʘʮʠʠ, ʨʘʜʠʫʩʘ ʧʨʦʩʪʠʨʘʥʠʷ ʠ ʧʨʦʚʦʜʠʤʦʩʪʠ ʧʦ ʧʣʘʩʪʦʚʦʤʫ ʬʣʶʠʜʫ. ʆʪʣʠʯʘʝʪʩʷ 

ʵʪʦʪ ʤʝʪʦʜ ʪʝʤ, ʯʪʦ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʨʘʟʨʳʚʘ ʧʣʘʩʪʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʥʝʬʪʝʦʪʜʘʯʠ ʨʝʟʢʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ɼʨʫʛʘʷ ʩʪʦʨʦʥʘ ï ʵʪʦ ʵʥʝʨʛʦʝʤʢʦʩʪʴ ʠ ʜʦʨʦʛʦʩʪʦʠʤʦʩʪʴ 

ʧʨʦʮʝʩʩʘ, ʪʨʝʙʫʶʱʝʛʦ ʪʱʘʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʠʩʧʦʣʥʝʥʠʷ ʛʠʜʨʦʨʘʟʨʳʚʘ. ʅʦ 

ʧʨʠ ʫʩʧʝʰʥʦʤ ʧʨʦʚʝʜʝʥʠʠ ʟʘ ʩʯʝʪ ʧʦʣʫʯʝʥʥʦʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʜʦʙʳʯʠ ʟʘʪʨʘʪʳ ʦʢʫʧʘʶʪʩʷ ʚ 

ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ. 
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ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʉʨʝʜʥʠʡ ʊʶʥʛ ʠ ʅʦʚʳʡ ʋʨʝʥʛʦʡ. ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʨʝʟʫʣʴʪʘʪʦʚ 

ʧʦʜʪʚʝʨʞʜʝʥʘ ʩʚʷʟʴ ʤʝʞʜʫ ʛʠʜʨʦʬʦʙʠʟʘʮʠʝʡ ʠ ʛʣʠʥʠʩʪʦʩʪʴʶ ʧʣʘʩʪʘ-ʢʦʣʣʝʢʪʦʨʘ. ɸ 

ʛʠʜʨʦʬʦʙʠʟʘʮʠʷ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʚʣʠʷʝʪ ʥʘ ʦʩʪʘʪʦʯʥʫʶ ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʩʪʴ, ʠ ʢʦʵʬʬʠʮʠʝʥʪ 

ʚʳʪʝʩʥʝʥʠʷ ʥʝʬʪʠ ʚʦʜʦʡ. ɺ ʨʘʙʦʪʝ ʧʨʝʜʣʦʞʝʥ ʩʧʦʩʦʙ ʫʯʝʪʘ ʚʣʠʷʥʠʷʛʠʜʨʦʬʦʙʠʟʘʮʠʠ ʥʘ 

ʚʝʣʠʯʠʥʫ ʦʩʪʘʪʦʯʥʦʡ ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʩʪʠ ʢʦʣʣʝʢʪʦʨʦʚ ɿʘʧʘʜʥʦʡ ʩʠʙʠʨʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʠʜʨʦʬʦʙʠʟʘʮʠʷ, ʩʤʘʯʠʚʘʝʤʦʩʪʴ, ʛʣʠʥʠʩʪʦʩʪʴ, ʦʩʪʘʪʦʯʥʘʷ 

ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʩʪʴ.  
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Abstract. This article describes the results of the study of core samples of SredniyTyung 

and NovyUrengoy deposits. Based on the analysis of the results, the relationship between 

hydrophobization and reservoir clay content was confirmed. And hydrophobization in turn affects 

the residual oil saturation, and the coefficient of displacement of oil with water. The paper proposes 
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a method for taking into account the influence of hydrophobization on the residual oil saturation of 

reservoirs in Western Siberia. 

Keywords: hydrophobicity, wettability, clay content on residual oil saturation. 

 

ɻʠʜʨʦʬʦʙʠʟʘʮʠʷ ʚʣʠʷʝʪ ʥʘ ʚʝʣʠʯʠʥʫ ʦʩʪʘʪʦʯʥʦʡ ʥʝʬʪʠ, ʬʠʣʴʪʨʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʚ 

ʧʨʦʜʫʢʪʠʚʥʦʤ ʧʣʘʩʪʝ. 

ʄʝʨʦʡ ʩʤʘʯʠʚʘʝʤʦʩʪʠ ʩʪʝʥʦʢ ʧʦʣʦʚʳʭ ʢʘʥʘʣʦʚ ʫʛʣʝʚʦʜʦʨʦʜʘʤʠ ʩʣʫʞʠʪ ʩʪʝʧʝʥʴ 

ʛʠʜʨʦʬʦʙʠʟʘʮʠʠᴆʥ, ʢʘʢ ʜʦʣʷ ʧʣʦʱʘʜʠ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʨ ʟʘʥʷʪʘʷ ʫʛʣʝʚʦʜʦʨʦʜʘʤʠ [1]. 

ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʨʘʟʮʦʚ ʥʠʞʥʝʪʨʠʘʩʦʚʳʭ ʠ 

ʚʝʨʭʥʝʧʝʨʤʩʢʠʭʦʪʣʦʞʝʥʠʡ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʉʨʝʜʥʠʡ ʊʶʥʛ[120 ʰʪ.]ʥʝʦʢʦʤʩʢʠʭ ʦʪʣʦʞʝʥʠʡ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʅʦʚʳʡ ʋʨʝʥʛʦʡ (60 ʰʪ). 

ʆʙʨʘʟʮʳ ʢʝʨʥʘ ʵʪʠʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʝʩʯʘʥʠʢʘʤʠ ʛʣʠʥʠʩʪʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ɻʣʠʥʠʩʪʘʷ ʬʨʘʢʮʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʘʢʠʤʠ ʘʢʪʠʚʥʳʤʠ ʘʜʩʦʨʙʝʥʪʘʤʠ ʢʘʢ 

ʤʦʥʪʤʦʨʠʣʣʦʥʠʪ, ʛʠʜʨʦʩʣʶʜʘ, ʭʣʦʨʠʪ ʠ ʠʭ ʩʤʝʰʘʥʥʦʩʣʦʡʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ. 

ɺʳʩʪʠʣʘʷ ʩʪʝʥʢʠ ʧʦʨʦʚʳʭ ʢʘʥʘʣʦʚ ʛʣʠʥʠʩʪʳʝ ʤʠʥʝʨʘʣʳ ʘʜʩʦʨʙʠʨʫʶʪ ʚʦʜʫ ʠ 

ʫʛʣʝʚʦʜʦʨʦʜʳ, ʦʙʨʘʟʫʶ ʘʜʩʦʨʙʮʠʦʥʥʳʝ ʩʣʦʠ ʨʘʟʣʠʯʥʦʡ ʪʦʣʱʠʥʳ. ɸʜʩʦʨʙʠʨʦʚʘʥʥʳʝ 

ʫʛʣʝʚʦʜʦʨʦʜʳ ʩʧʦʩʦʙʥʳ ʘʜʛʝʟʠʠ ʬʠʣʴʪʨʫʶʱʠʭʩʷ ʯʝʨʝʟ ʧʦʨʦʚʳʝ ʢʘʥʘʣʳ ʜʨʫʛʠʭ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʧʨʦʪʷʞʝʥʥʳʭ ʛʠʜʨʦʬʦʙʥʳʭ ʫʯʘʩʪʢʦʚ. [1-2]. 

ʇʦ ʜʘʥʥʳʤ ʘʚʪʦʨʦʚ ʩʦʜʝʨʞʘʥʠʝ ʛʣʠʥʠʩʪʦʡ ʬʨʘʢʮʠʠ ʚ ʦʙʨʘʟʮʘʭ ʢʝʨʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʉʨʝʜʥʠʡʊʶʥʛ ʧʨʠ ʧʝʨʝʭʦʜʝ ʢʣʘʩʩʘ ʢʦʣʣʝʢʪʦʨʘ ʩʦ II  ʧʦ IV ʠʟʤʝʥʷʝʪʩʷ ʦʪ 4,2 ʜʦ 8,1%, ʘ ʚ 

ʦʙʨʘʟʮʘʭ ʧʦʨʦʜ ʅʦʚʦʛʦ ʋʨʝʥʛʦʷ ʩʦʜʝʨʞʘʥʠʝ ʛʣʠʥʠʩʪʦʡ ʬʨʘʢʮʠʠ ʤʝʥʴʰʝ ʠ ʠʟʤʝʥʷʝʪʩʷ ʚ 

ʧʨʝʜʝʣʘʭ ʦʪ 1 ʜʦ 5%. 

ɼʣʷ ʫʢʘʟʘʥʥʳʭ ʢʦʣʣʝʢʪʦʨʦʚ ʦʙʱʘʷ ʘʜʩʦʨʙʮʠʦʥʥʘʷ ʝʤʢʦʩʪʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝʤ 

ʛʣʠʥʠʩʪʦʡ ʬʨʘʢʮʠʠ ʠ ʘʜʩʦʨʙʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʛʣʠʥʠʩʪʳʭ ʤʠʥʝʨʘʣʦʚ. 

ʉʪʝʧʝʥʴ ʛʠʜʨʦʬʦʙʠʟʘʮʠʠ ʦʙʨʘʟʮʦʚ IIʢʣʘʩʩʘ ʋʨʝʥʛʦʡʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ ʦʙʨʘʟʮʦʚ 

ʵʪʦʛʦ ʞʝ ʢʣʘʩʩʘ ʉʨʝʜʥʝʛʦ ʊʶʥʛʘʦʜʠʥʘʢʦʚʘʷ. ʆʜʥʘʢʦ ʩʨʝʜʥʝʪʶʥʛʩʢʠʝ ʦʙʨʘʟʮʳ III  ʠ IV ʢʣʘʩʩʘ 

ʛʠʜʨʦʬʦʙʠʟʠʨʦʚʘʥʳ ʩʠʣʴʥʝʝ ʫʨʝʥʛʦʡʩʢʠʭ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʛʣʠʥʠʩʪʦʩʪʴʶ 

ʦʙʨʘʟʮʦʚ ʉʨʝʜʥʝʛʦ ʊʶʥʛʘ[1]. 

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʦʣʣʝʢʪʦʨʩʢʠʭ 

ʩʚʦʡʩʪʚ ʠ ʩʪʝʧʝʥʠ ʛʠʜʨʦʬʦʙʠʟʘʮʠʠ ʦʙʨʘʟʮʦʚ ʢʝʨʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʉʨʝʜʥʠʡ ʊʶʥʛ ʠ ʅʦʚʳʡ 

ʋʨʝʥʛʦʡ, ʟʘʠʤʩʪʚʦʚʘʥʥʳʝ ʠʟ ʨʘʙʦʪʳ []. ʊʘʤ ʞʝ ʚ ʛʨʘʬʘʭ 7 ʠ 8 ʜʘʥʳ ʨʘʩʩʯʠʪʘʥʥʳʝ ʥʘʤʠ 

ʩʨʝʜʥʝʡ ʪʦʣʱʠʥʳ ʧʣʝʥʢʠ ʦʩʪʘʪʦʯʥʦʡ ʚʦʜʳ (♫, ʤʢ) ʠ ʦʙʲʝʤʥʳʡ ʦʩʪʘʪʦʯʥʦʡ 

ʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʠ. (ʂʧ*ʂʚʦ). 

 

ʊʘʙʣʠʮʘ 1 ï ʂʦʣʣʝʢʪʦʨʩʢʠʝ ʩʚʦʡʩʪʚʘ ʠ ʧʘʨʘʤʝʪʨʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʛʠʜʨʦʬʦʙʥʦʩʪʴ. 

 

ʄʝʩʪʦʨʦʞ

ʜʝʥʠʝ 

ʂʣʘʩʩ 

ʢʦʣʣʝʢ

ʪʦʨʘ 

ʂʧ, 

ʜ.ʝʜ. 

ʂʧʨ, 

ʜ.ʝʜ. 

ʂʚʦ, 

ʜ.ʝʜ. 

ᴆ, ʜ.ʝʜ. 

ʧʣʦʱʘʜʠ 

ʧʦʚʝʨʭʥ

ʦʩʪʠ 

ʂʧ*ʂʚ

ʦ, ʜ.ʝʜ. 

♫, ʜ.ʝʜ. 

1 2 3 4 5 6 7 8 

ʉʨʝʜʥʠʡ 

ʊʶʥʛ 

II  0,233 0,438 0,244 0,051 0,057 0,98 

III  0,171 0,065 0,354 0,101 0,061 0,75 

IV 0,142 0,014 0,535 0,203 0,076 0,63 

ʅʦʚʳʡ 

ʋʨʝʥʛʦʡ 

II  0,190 0,158 0,176 0,052 0,034 0,52 

III  0,166 0,083 0,218 0,057 0,036 0,51 

IV 0,134 0,0075 0,441 0,084 0,059 0,40 

 

ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 1, ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʛʠʜʨʦʬʦʙʠʟʘʮʠʠ ʦʙʨʘʟʮʦʚ 

ʟʥʘʯʝʥʠʷ ʩʨʝʜʥʝʡ ʪʦʣʱʠʥʳ ʧʣʝʥʢʠ ʦʩʪʘʪʦʯʥʦʡ ʚʦʜʳ ʟʘʢʦʥʦʤʝʨʥʦ ʫʤʝʥʴʰʘʶʪʩʷ, ʚ ʪʦ ʚʨʝʤʷ 

ʢʘʢ ʟʥʘʯʝʥʠʷ ʦʙʲʝʤʥʦʡ ʦʩʪʘʪʦʯʥʦʡ ʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʠ ʟʘʢʦʥʦʤʝʨʥʦ ʚʦʟʨʘʩʪʘʶʪ. 



20 
 

ʅʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚʦʟʨʘʩʪʘʥʠʝ ʦʙʲʝʤʥʦʡ ʦʩʪʘʪʦʯʥʦʡ 

ʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʠ ʩʚʷʟʘʥʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʛʣʠʥʠʩʪʦʩʪʠ ʢʦʣʣʝʢʪʦʨʘ, ʘ ʦʜʥʦʚʨʝʤʝʥʥʦʝ 

ʫʤʝʥʴʰʝʥʠʝ ʩʨʝʜʥʝʡ ʪʦʣʱʠʥʳ ʧʣʝʥʢʠ ʦʩʪʘʪʦʯʥʦʡ ʚʦʜʳ ʩʚʷʟʘʥʦ ʚʦʟʨʘʩʪʘʥʠʝʤ 

ʛʠʜʨʦʬʦʙʥʦʩʪʠ ʢʦʣʣʝʢʪʦʨʘ [5-10]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʰʠ ʨʘʩʯʝʪʳ ʧʦʣʥʦʩʪʴʶ ʧʦʜʪʚʝʨʞʜʘʶʪ ʧʨʷʤʫʶ ʩʚʷʟʴ ʤʝʞʜʫ 

ʛʣʠʥʠʩʪʦʩʪʴʶ ʠ ʛʠʜʨʦʬʦʙʠʟʘʮʠʝʡ ʢʦʣʣʝʢʪʦʨʦʚ. 
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ʂʆʃʃɽʂʊʆʈʆɺ ɿɸʇɸɼʅʆʁ ʉʀɹʀʈʀ 

ʈ.ʊ. ɸʭʤʝʪʦʚ, ɻ.ʌ. ʐʘʤʩʫʪʜʠʥʦʚʘ 

(ʌʠʣʠʘʣ ʌɻɹʆʋ ɺʆ ʋɻʅʊʋ ʚ ʛ. ʆʢʪʷʙʨʴʩʢʦʤ) 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʢʘʧʠʣʣʷʨʥʳʭ ʢʨʠʚʳʭ ʚ 

ʫʩʣʦʚʠʷʭ ʧʨʦʜʫʢʪʠʚʥʳʭ ʢʦʣʣʝʢʪʦʨʦʚ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ. ʇʨʠ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʚ ʢʘʯʝʩʪʚʝ 

ʦʩʥʦʚʥʦʡ ʬʫʥʢʮʠʝʡ ʚʳʙʨʘʥʘ ʤʦʜʝʣʴ ɹʨʫʢʩʘ-ʂʦʨʝʡ. ʇʫʪʝʤ ʘʥʘʣʠʟʘ ʢʘʧʠʣʣʷʨʥʳʭ ʢʨʠʚʳʭ 

ʃʦʚʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ 

ʫʩʪʘʥʦʚʣʝʥʘ ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʬʦʨʤʫʣʳ ɹʨʫʢʩʘ-ʂʦʨʝʡ: ʜʘʥʥʘʷ ʤʦʜʝʣʴ ʧʦʟʚʦʣʷʝʪ 
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ʘʧʧʨʦʢʩʠʤʠʨʦʚʘʪʴ ʢʘʧʠʣʣʷʨʥʳʝ ʢʨʠʚʳʝ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦʩʪʘʪʦʯʥʦʡ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʮʝʣʝʡ 

ʣʠʰʴ ʚ ʢʦʣʣʝʢʪʦʨʘʭ, ʠʤʝʶʱʠʭ ʩʨʝʜʥʶʶ ʠʣʠ ʚʳʩʦʢʫʶ ʧʦʨʠʩʪʦʩʪʴ (ʂʧʨ>0,1 ʤʢʤ
2
). ɺ 

ʥʠʟʢʦʧʨʦʥʠʮʘʝʤʳʭ ʢʦʣʣʝʢʪʦʨʘʭ ʪʦʯʥʦʩʪʴ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʨʝʟʢʦ ʩʥʠʞʘʝʪʩʷ, ʠ ʧʦʵʪʦʤʫ 

ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʨʫʛʠʝ, ʙʦʣʝʝ ʩʣʦʞʥʳʝ ʤʦʜʝʣʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʝʨʬʦʨʘʮʠʷ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʬʦʥʜ ʩʢʚʘʞʠʥ, ʧʨʠʟʘʙʦʡʥʘʷ ʟʦʥʘ 

ʧʣʘʩʪʘ. 
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APPROXIMATION OF CAPILLARY CURVES IN TERMS OF  

COLLECTORS OF WESTERN SIBERIA  

R. T. Akhmetov, G. F. Shamsutdinova 

(Branch of çUfa State Petroleum Technological Universityè in the City of Oktyabrsky) 

 

Abstract. The paper deals with the approximation of capillary curves in the conditions of 

productive reservoirs in Western Siberia. In the approximation as the main function of the selected 

model Brooks-Corey. By analyzing the capillary curves of the Lovinsky Deposit of Western 

Siberia, obtained in laboratory conditions, the area of application of the Brooks-Korey formula is 

established: this model allows to approximate capillary curves with an accuracy sufficient for 

practical purposes only in collectors with medium or high porosity. In low-permeable manifolds, 

the approximation accuracy is sharply reduced, and therefore it is necessary to use other, more 

complex models. 

Keywords: perforation, efficiency, well stock, bottom-hole formation zone. 

 

ʂʘʧʠʣʣʷʨʥʳʝ ʢʨʠʚʳʝ ʷʚʣʷʶʪʩʷ ʬʫʥʢʮʠʝʡ ʧʘʨʘʤʝʪʨʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ 

ʬʠʣʴʪʨʘʮʠʦʥʥʦ-ʝʤʢʦʩʪʥʳʝ ʩʚʦʡʩʪʚʘ ʢʦʣʣʝʢʪʦʨʦʚ. ʆʥʠ ʧʦʟʚʦʣʷʶʪ ʦʮʝʥʠʚʘʪʴ ʚʝʣʠʯʠʥʳ 

ʪʝʢʫʱʝʡ ʠ ʦʩʪʘʪʦʯʥʦʡ (ʥʝʩʥʠʞʘʝʤʦʡ) ʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʦʟʚʦʣʷʝʪ 

ʨʘʩʩʯʠʪʘʪʴ ʚʝʣʠʯʠʥʫ ʧʨʝʜʝʣʴʥʦʡ ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʩʪʠ. 

ʅʘ ʦʩʥʦʚʝ ʢʨʠʚʦʡ ʢʘʧʠʣʣʷʨʠʤʝʪʨʠʠ ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʨʦʚʳʭ ʢʘʥʘʣʦʚ 

ʧʦ ʨʘʟʤʝʨʘʤ ʠ ʜʦʣʝʚʦʝ ʫʯʘʩʪʠʝ ʧʦʨ ʨʘʟʥʳʭ ʨʘʟʤʝʨʦʚ ʚ ʧʨʦʮʝʩʩʝ ʬʠʣʴʪʨʘʮʠʠ ʬʣʶʠʜʦʚ ʯʝʨʝʟ 

ʦʙʨʘʟʝʮ ʧʦʨʦʜʳ. 

ʂʘʧʠʣʣʷʨʥʳʝ ʢʨʠʚʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʛʨʘʬʠʢʠ ʟʘʚʠʩʠʤʦʩʪʠ ʪʝʢʫʱʝʡ 

ʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʠ ʦʪ ʢʘʧʠʣʣʷʨʥʦʛʦ ʜʘʚʣʝʥʠʷ. 

ʀʥʬʦʨʤʘʮʠʷ ʧʦ ʢʘʧʠʣʣʷʨʠʤʝʪʨʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʮʝʥʢʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʝʬʪʠ ʠ 

ʚʦʜʳ ʧʦ ʚʳʩʦʪʝ ʚ ʧʨʝʜʝʣʘʭ ʧʝʨʝʭʦʜʥʦʡ ʟʦʥʳ, ʯʪʦ ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ 

ʜʘʥʥʳʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʢʚʘʞʠʥ (ɻʀʉ) ʠ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

(ɻɼʀʉ) ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʘʪʦʯʥʦ ʥʘʜʝʞʥʦ ʦʮʝʥʠʪʴ ʭʘʨʘʢʪʝʨ ʥʘʩʳʱʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʳʭ ʧʣʘʩʪʦʚ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʚʦʟʤʦʞʥʦʩʪʠ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʢʨʠʚʳʭ ʢʘʧʠʣʣʷʨʥʦʛʦ 

ʜʘʚʣʝʥʠʷ ʤʦʜʝʣʴʶ ɹʨʫʢʩʘ-ʂʦʨʝʡ ʚ ʫʩʣʦʚʠʷʭ ʧʨʦʜʫʢʪʠʚʥʳʭ ʢʦʣʣʝʢʪʦʨʦʚ ʪʶʤʝʥʩʢʦʡ ʩʚʠʪʳ 

ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ. 

ʇʨʠ ʘʥʘʣʠʟʝ ʥʘʤʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʤʘʪʝʨʠʘʣʳ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘʚʠʩʠʤʦʩʪʠ 

ʪʝʢʫʱʝʡ ʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʠ ʦʙʨʘʟʮʦʚ ʢʝʨʥʘ ʦʪ ʚʝʣʠʯʠʥʳ ʢʘʧʠʣʣʷʨʥʦʛʦ ʜʘʚʣʝʥʠʷ, 

ʧʦʣʫʯʝʥʥʳʝ ʚ ʆʆʆ çʂʦʛʘʣʳʤʅʀʇʀʥʝʬʪʴè ʜʣʷ ʧʣʘʩʪʦʚ ʖ2-ʖ6ʃʦʚʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 

ʇʫʪʝʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʷʩʥʝʥʘ ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʤʦʜʝʣʠ ɹʨʫʢʩʘ-

ʂʦʨʝʡ ʧʨʠ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʢʘʧʠʣʣʷʨʥʳʭ ʢʨʠʚʳʭ. 

ɺ ʦʩʥʦʚʝ ʢʘʧʠʣʣʷʨʠʤʝʪʨʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʣʝʞʠʪ ʧʦʣʦʞʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʧʨʠ 

ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʚʦʜʦʥʘʩʳʱʝʥʥʳʡ ʦʙʨʘʟʝʮ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚʥʝʰʥʝʛʦ ʜʘʚʣʝʥʠʷ ʚʦʜʘ 

ʚʳʜʘʚʣʠʚʘʝʪʩʷ ʠʟ ʧʦʨ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʨʘʟʤʝʨʘ. ʇʨʠ ʵʪʦʤ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʧʫʩʪʦʪʥʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʧʦʨʦʜʳ ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʢʘʧʠʣʣʷʨʦʚ ʨʘʟʣʠʯʥʦʛʦ ʨʘʜʠʫʩʘ. ɺ 

ʧʨʦʮʝʩʩʝ ʚʳʪʝʩʥʝʥʠʷ ʧʨʠ ʩʘʤʳʭ ʥʠʟʢʠʭ ʜʘʚʣʝʥʠʷʭ, ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʦʙʨʘʟʝʮ, ʚʦʜʘ 

ʚʳʜʘʚʣʠʚʘʝʪʩʷ ʠʟ ʢʘʧʠʣʣʷʨʦʚ ʥʘʠʙʦʣʴʰʝʛʦ ʩʝʯʝʥʠʷ, ʘ ʚ ʜʘʣʴʥʝʡʰʝʤ, ʧʦ ʤʝʨʝ ʚʦʟʨʘʩʪʘʥʠʷ 

ʢʘʧʠʣʣʷʨʥʦʛʦ ʜʘʚʣʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʚʩʝ ʙʦʣʝʝ ʰʠʨʦʢʠʡ ʦʭʚʘʪ ʩʝʤʝʡʩʪʚʘ ʢʘʧʠʣʣʷʨʦʚ ʚʧʣʦʪʴ 

ʜʦ ʩʘʤʳʭ ʤʝʣʢʠʭ, ʟʘʧʦʣʥʝʥʥʳʭ ʦʩʪʘʪʦʯʥʦʡ ʚʦʜʦʡ. 
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ʈʝʟʫʣʴʪʘʪʦʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʷʚʣʷʝʪʩʷ ʵʤʧʠʨʠʯʝʩʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʪʝʢʫʱʝʡ 

ʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʠ ʦʙʨʘʟʮʦʚ ʢʝʨʥʘ ʦʪ ʢʘʧʠʣʣʷʨʥʦʛʦ ʜʘʚʣʝʥʠʷ. 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʨʠʚʘʷ ʢʘʧʠʣʷʨʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʪʠʧʠʯʥʘʷ ʜʣʷ ʪʝʨʨʠʛʝʥʥʳʭ 

ʢʦʣʣʝʢʪʦʨʦʚ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ. 

 

 
ʈʠʩ. 1 ï ʂʨʠʚʘʷ ʢʘʧʠʣʣʷʨʥʦʛʦ ʜʘʚʣʝʥʠʷ 

 

ʂʘʧʠʣʣʷʨʥʫʶ ʢʨʠʚʫʶ ʤʦʞʥʦ ʦʭʘʨʝʢʪʝʨʠʟʦʚʘʪʴ ʜʘʚʣʝʥʠʝʤ ʚʩʪʫʧʣʝʥʠʷ ʚʳʪʝʩʥʷʶʱʝʛʦ 

ʘʛʝʥʪʘ (Pʚ), ʜʘʚʣʝʥʠʝʤ ʥʘʯʘʣʘ ʚʳʪʝʩʥʝʥʠʷ (Pʥ), ʧʣʘʪʦʦʙʨʘʟʥʳʤ ʫʯʘʩʪʥʦʤ ʠ ʦʩʪʘʪʦʯʥʳʤ (ʥʝ 

ʠʟʚʣʝʢʘʝʤʳʤ) ʥʘʩʳʱʝʥʠʝʤ (ʂʚʦ). 

ɼʘʚʣʝʥʠʝ ʚʩʪʫʧʣʝʥʠʷ ï ʵʪʦ ʜʘʚʣʝʥʠʝ, ʧʨʠ ʢʦʪʦʨʦʤ ʚʳʪʝʩʥʷʶʱʠʡ ʬʣʶʠʜ ʥʘʯʠʥʘʝʪ 

ʧʦʩʪʫʧʘʪʴ ʚ ʧʦʨʦʚʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʦʙʨʘʟʮʘ ʧʦʨʦʜʳ. 

ɼʘʚʣʝʥʠʝ ʥʘʯʘʣʘ ʚʳʪʝʩʥʝʥʠʷ ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʨʘʟʤʝʨʘʤ ʥʘʠʙʦʣʴʰʝʛʦ 

ʧʦʨʦʚʦʛʦ ʢʘʥʘʣʘ ʚ ʧʦʨʦʜʝ. 

ʂʨʫʪʠʟʥʘ ʧʣʘʪʦʦʙʨʘʟʥʦʛʦ ʫʯʘʩʪʢʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʪʝʧʝʥʴ ʦʪʩʦʨʪʠʨʦʚʘʥʥʦʩʪʠ ʧʦʨʦʚʳʭ 

ʢʘʥʘʣʦʚ. ʏʝʤ ʢʨʫʯʝ ʵʪʦʪ ʫʯʘʩʪʦʢ, ʪʝʤ ʭʫʞʝ ʦʪʩʦʨʪʠʨʦʚʘʥʥʥʦʩʪʴ ʧʦʨʦʚʳʭ ʢʘʥʘʣʦʚ. 

ɻʦʨʠʟʦʥʪʘʣʴʥʳʡ ʧʣʘʩʪʦʦʙʨʘʟʥʳʡ ʫʯʘʩʪʦʢ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʠʜʝʘʣʴʥʦʡʦʪʩʦʨʪʠʨʦʚʘʥʥʦʩʪʠ. 

ʈʘʩʩʤʦʪʨʠʤ ʚʦʧʨʦʩʳ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʵʤʧʠʨʠʯʝʩʢʠʭ ʢʨʠʚʳʭ ʢʘʧʠʣʣʷʨʥʳʭ ʜʘʚʣʝʥʠʡ. 

ʉʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʦʜʝʣʝʡ, ʘʧʧʨʦʢʩʠʤʠʨʫʶʱʠʭ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʢʘʧʠʣʣʷʨʥʳʭ ʢʨʠʚʳʭ [1-5]. ʆʜʥʘʢʦ ʥʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʘ ʤʦʜʝʣʴ ɹʨʫʢʩʘ-

ʂʦʨʝʡ, ʢʦʪʦʨʘʷ ʦʧʠʩʳʚʘʝʪʩʷ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʦʡ: 

˗̃ ˗̃ ̏ ρ ˗̃ ̏Ͻ
̎

̋
;    (1) 

ʛʜʝʂʚ ï ʪʝʢʫʱʘʷ ʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʴ; 

ʂʚʦ ï ʦʩʪʘʪʦʯʥʘʷ ʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʴ; 

ʈʢ ï ʢʘʧʠʣʣʷʨʥʦʝ ʜʘʚʣʝʥʠʝ; 

ʈʥ ï ʥʘʯʘʣʴʥʦʝ (ʚʭʦʜʥʦʝ)ʢʘʧʠʣʣʷʨʥʦʝ ʜʘʚʣʝʥʠʝ 

Ŭ ï ʧʦʢʘʟʘʪʝʣʴ ʢʨʠʚʠʟʥʳ (ʢʨʫʪʠʟʥʘ) ʢʘʧʠʣʣʷʨʥʳʭ ʢʨʠʚʳʭ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʬʦʨʤʫʣʦʡ (1) ʢʘʞʜʘʷ ʢʘʧʠʣʣʷʨʥʘʷ ʢʨʠʚʘʷ ʦʧʠʩʳʚʘʝʪʩʷ ʩʚʦʠʤʠ 

ʢʦʥʢʨʝʪʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʂʚʦ, ʈʥ ʠ Ŭ. 

ʅʘʤʠ ʨʘʩʩʤʦʪʨʝʥʘʚʦʟʤʦʞʥʦʩʪʴ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʢʘʧʠʣʣʷʨʥʳʭ ʢʨʠʚʳʭ ʤʦʜʝʣʴʶ 

ɹʨʫʢʩʘ-ʂʦʨʝʡ ʚ ʫʩʣʦʚʠʷʭ ʧʣʘʩʪʦʚ ʢʦʣʣʝʢʪʦʨʦʚ ʖ2 ï ʖ6 ʪʶʤʝʥʩʢʦʡ ʩʚʠʪʳ ʃʦʚʠʥʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ [5-10]. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʚ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ ʧʦʣʫʯʝʥʳ ʚ ʆʆʆ 

çʂʦʛʘʣʳʤʅʀʇʀʥʝʬʪʴè. 

ʅʘ ʦʙʨʘʟʮʘʭ ʢʝʨʥʘ ʠʟ ʧʣʘʩʪʦʚ ʖ2-ʖ6 ʃʦʛʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʫʩʣʦʚʠʷʭ ʧʨʦʚʝʜʝʥʳ ʩʣʝʜʫʶʱʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʧʦʨʠʩʪʦʩʪʴ, ʘʙʩʦʣʶʪʥʘʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ, 
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ʦʩʪʘʪʦʯʥʘʷ ʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʴ ʠ ʪʝʢʫʱʘʷ ʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʴ ʦʙʨʘʟʮʦʚ ʧʨʠ ʨʘʟʣʠʯʥʳʭ 

ʢʘʧʠʣʣʷʨʥʳʭ ʜʘʚʣʝʥʠʷʭ (0,15; 0,25; 0,50; 1,00; 2,40; 3,40; 4,8 ʘʪʤ.). 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʢʘʞʜʦʛʦ ʦʙʨʘʟʮʘ ʢʝʨʥʘ ʦʮʝʥʠʤ 

ʚʦʟʤʦʞʥʦʩʪʴ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʬʦʨʤʫʣʦʡ (1), ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʤʦʜʝʣʠɹʨʫʢʩʘ-ʂʦʨʝʡ. 

ɼʣʷ ʵʪʦʛʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʨʝʦʙʨʘʟʫʝʤ ʬʦʨʤʫʣʫ (1) ʢ ʩʣʝʜʫʶʱʝʤʫ ʚʠʜʫ: 
˗̃ ˗̃ ̏

˗̃ ̏

˝̎

˝̋
;     (2) 

ʆʙʦʟʥʘʯʠʤ˗̃ᶻ
˗̃ ˗̃ ̏

˗̃ ̏
, ʪʦʛʜʘ ʧʦʣʫʯʠʤ: 

˗̃ᶻ
˝̎

˝̋
;      (3) 

ʛʜʝ̠̃ᶻ - ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʴ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷ ʜʦʣʶ ʧʦʜʚʠʞʥʦʡ ʚʦʜʳ ʚ 

ʵʬʬʝʢʪʠʚʥʦʤ ʦʙʲʝʤʝ ʧʫʩʪʦʪʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ʊʝʧʝʨʴ ʦʧʨʝʜʝʣʠʤ ʣʦʛʘʨʠʬʤ ʦʪʥʦʩʠʪʝʣʴʥʦʡʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʠ: 

ÌÎ̠̃ᶻ ϽÌÎ
˝̎

˝̋
ϽÌÎ̋̎ ϽÌÎ̋̋    (4) 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘʚʠʩʠʤʦʩʪʴʂʚ
*
 ʦʪ Pʢ ʚ ʙʠʣʦʛʘʨʠʬʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʷʤʫʶ ʣʠʥʠʶ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʬʦʨʤʫʣʦʡ (4) ʧʦ ʫʛʣʦʚʦʤʫ ʢʦʵʬʬʠʮʠʝʥʪʫʧʨʷʤʦʡ ʤʦʞʥʦ ʦʮʝʥʠʪʴ 

ʧʦʢʘʟʘʪʝʣʴ Ŭ, ʘ ʧʦ ʩʚʦʙʦʜʥʦʤʫ ʯʣʝʥʫï ʥʘʯʘʣʴʥʦʝ ʢʘʧʠʣʣʷʨʥʦʝ ʜʘʚʣʝʥʠʝ ʈʥ. 

ʊʝʧʝʨʴ ʦʙʦʟʥʘʯʠʤ ʩʚʦʙʦʜʥʳʡ ʯʣʝʥ ʫʨʘʚʥʝʥʠʷ (4) ʯʝʨʝʟ ɓ ʠ ʧʦʣʫʯʠʤ ʚʳʨʘʞʝʥʠʝ ʜʣʷ 

ʪʝʢʫʱʝʡ ʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʠ ʯʝʨʝʟ ʢʦʵʬʬʠʮʠʝʥʪʳ ʠ Ŭ ʠ ɓ. 

ʇʦʩʢʦʣʴʢʫ ɓ=ŬĿln(Pʥ), ʪʦ ʜʣʷ ʥʘʯʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʧʦʣʫʯʠʤ ʩʣʝʜʫʶʱʝʝ ʚʳʨʘʞʝʥʠʝ: 

ὖ̎ ὩȾ  
ɼʘʣʝʝ ʧʦʜʩʪʘʚʠʤ ʚʳʨʘʞʝʥʠʝ ʜʣʷ Pʥʚ ʬʦʨʤʫʣʫ (1): 

˗̃ ˗̃ ̏ ρ ˗̃ ̏Ͻ
ὩȾ

ὖ̋
 

ʆʢʦʥʯʘʪʝʣʴʥʦ, ʜʣʷ ʪʝʢʫʱʝʡʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʠ ʧʦʣʫʯʠʤ ʩʣʝʜʫʶʱʫʶ ʬʦʨʤʫʣʫ: 

˗̃ ˗̃ ̏ ρ ˗̃ ̏Ͻ
̋

    (5) 

ʇʫʪʝʤ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʢʘʧʠʣʣʷʨʠʤʝʪʨʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʷʜʘ ʦʙʨʘʟʮʦʚ 

ʢʝʨʥʘʃʦʚʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʥʘʤʠ ʧʦʣʫʯʝʥʳ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ Ŭ ʠ ɓ (ʪʘʙʣʠʮʘ 1). 

 

 

 

 

 

 

 

 

ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʛʨʘʬʠʢʠ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ 

ʪʝʢʫʱʝʡ ʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʠ (ʂʚ,ʵ) ʩʦ ʟʥʘʯʝʥʠʷʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʧʫʪʝʤ ʨʘʩʯʝʪʘ ʧʦ 

ʧʨʠʣʘʛʘʝʤʦʡ ʬʦʨʤʫʣʝ (ʂʚ,ʨ). 

 

 
ʂʚʦ ʂʧʨ ʂʧʦ Ŭ ɓ 

1 57,2 3,3 16,3 0,1027 -0,1486 

2 58,9 20,8 18,5 0,2515 -0,3565 

3 37,9 171,3 20,7 0,8041 -1,6641 

4 30,9 275 21,3 0,71 -1,888 
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ʅʘ ʈʠʩ. 2 ï ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ (ʂʚ,)ɻ ʠ ʨʘʩʯʝʪʥʳʭ (ʂʚ,ʨ) ʟʥʘʯʝʥʠʡ ʪʝʢʫʱʝʡ 

ʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʠ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʟʥʘʯʝʥʠʷʭ ʢʘʧʠʣʣʷʨʥʦʛʦ ʜʘʚʣʝʥʠʷ. 

 

ʀʟ ʨʘʩʩʤʦʪʨʝʥʠʷ ʛʨʘʬʠʢʦʚ ʩʣʝʜʫʝʪ, ʯʪʦ ʤʦʜʝʣʴ ɹʨʫʢʩʘ-ʂʦʨʝʡ ʜʘʝʪ ʭʦʨʦʰʝʝ 

ʧʨʠʙʣʠʞʝʥʠʝ ʣʠʰʴ ʜʣʷ ʚʳʩʦʢʦʧʨʦʥʠʮʘʝʤʳʭ ʦʙʨʘʟʮʦʚ, (ʂʧʨ>0,1ʜ) ʯʪʦ ʭʦʨʦʰʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ 

ʚʳʚʦʜʘʤʠ ʘʚʪʦʨʦʚ [11-15]. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʥʠʟʢʦʧʨʦʥʠʮʘʝʤʳʭ ʦʙʨʘʟʮʦʚ, ʨʘʩʯʝʪʥʳʝ ʟʥʘʯʝʥʠʷ ʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʠ 

ʧʦʚʳʰʝʥʥʳʭ ʟʥʘʯʝʥʠʷʭ ʢʘʧʠʣʣʷʨʥʦʛʦ ʜʘʚʣʝʥʠʷ ʜʦʩʪʘʪʦʯʥʦ ʩʠʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ. 

ɺʳʚʦʜʳ. 

ʄʦʜʝʣʴ ɹʨʫʢʩʘ-ʂʦʨʝʡʧʦʟʚʦʣʷʝʪ ʘʧʧʨʦʢʩʠʤʠʨʦʚʘʪʴ ʩ ʭʦʨʦʰʝʡ ʪʦʯʥʦʩʪʴʶ 

ʢʘʧʠʣʣʷʨʥʳʝ ʢʨʠʚʳʝ ʚ ʢʦʣʣʝʢʪʦʨʘʭ ʠʤʝʶʱʠʭ ʩʨʝʜʥʶʶ ʠ ʚʳʩʦʢʫʶ ʧʨʦʥʠʮʘʝʤʦʩʪʴ 

(ʂʧʨ>0,1ʜ). 

ɺ ʥʠʟʢʦʧʨʦʥʠʮʘʝʤʳʭ ʢʦʣʣʝʢʪʦʨʘʭ ʪʦʯʥʦʩʪʴ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʨʝʟʢʦ ʩʥʠʞʘʝʪʩʷ ʠ 

ʧʦʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʦʣʝʝ ʩʣʦʞʥʳʭ ʤʦʜʝʣʝʡ. 
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ɺʆɿɼɽʁʉʊɺʀʗ ʅɸ ʇʃɸʉʊ, ʉ ʎɽʃʔʖ ʀɿɺʃɽʏɽʅʀʗ ʊʈʋɼʅʆʀɿɺʃɽʂɸɽʄʓʍ 

ɿɸʇɸʉʆɺ ʅɽʌʊʀ 

ɸʭʫʥʦʚ ʈ.ʈ. 

(ʌɻɹʆʋ ɺʆ çʋʬʠʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʥʝʬʪʷʥʦʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè) 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʟʚʠʚʘʝʪʩʷ ʧʦʜʭʦʜ ʪʨʝʪʠʯʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʣʘʩʪ 

ʪʨʸʭʢʦʤʧʦʥʝʥʪʥʦʡ ʩʤʝʩʴʶ ɸʉʇ: ʘʥʠʦʥʥʦʝ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʦʝ ʚʝʱʝʩʪʚʦ, ʱʝʣʦʯʴ (ʩʦʜʘ) 

ʠ ʧʦʣʠʤʝʨ. ɺ ʨʘʙʦʪʝ ʫʜʝʣʝʥʦ ʚʥʠʤʘʥʠʝ ʤʝʭʘʥʠʟʤʫ ʦʙʨʘʟʦʚʘʥʠʷ ʟʦʥ ʩ ʥʝʧʦʜʚʠʞʥʳʤʠ 

ʟʘʧʘʩʘʤʠ ʥʝʬʪʠ, ʘ ʪʘʢʞʝ ʧʨʝʜʣʦʞʝʥʦ ʨʝʰʝʥʠʝ ʜʘʥʥʦʡ ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʠ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ 

ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʩʦʩʪʘʚ ʠʟʚʝʩʪʝʥ ʢʦʤʧʣʝʢʩʥʦʩʪʴʶ ʩʚʦʡʩʪʚ, ʘ 

ʪʘʢʞʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʨʝʪʠʯʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, ɸʉʇ, ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʦʝ ʚʝʱʝʩʪʚʦ, 

ʱʸʣʦʯʴ, ʧʦʣʠʤʝʨ. 
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Abstract. This article develops the approach of tertiary impact on the reservoir with a three-

component mixture of ASP: anionic surfactant, alkali (soda), and polymer. The attention is paid to 

the mechanism of formation of zones with immobile oil reserves, and a solution of this main task in 
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the development of oil fields is proposed. The composition is known for the complex properties, as 

well as efficiency in the field. 

Keywords: tertiary impact, ASP, surfactant, alkali, polymer. 

 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ʜʦʙʳʯʘ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʟʘʥʠʤʘʝʪ ʦʜʥʫ ʠʟ ʦʩʥʦʚʥʳʭ 

ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʦʙʣʘʩʪʝʡ, ʢʦʪʦʨʘʷ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʥʫʞʜʘʝʪʩʷ ʚ ʨʘʟʚʠʪʠʠ. ɺ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ, 

ʨʘʩʩʤʦʪʨʝʥʘ ʤʝʪʦʜʠʢʘ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʦʙʲʸʤʦʚ ʜʦʙʳʯʠ ʥʝʬʪʠ, ʢʦʪʦʨʘʷ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʘ 

ʧʨʠʦʙʨʝʪʘʝʪ ʚʩʸ ʙʦʣʴʰʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ.  

ʅʘ ʦʜʥʦʡ ʠʟ ʤʦʜʝʣʝʡ (ʈʠʩ. 1), ʠʣʣʶʩʪʨʠʨʦʚʘʥʦ ʦʙʨʘʟʦʚʘʥʠʝ ʷʟʳʢʦʚ ʦʙʚʦʜʥʝʥʠʷ, ʨʦʩʪ 

ʚʦʜʦʥʘʩʳʱʝʥʦʩʪʠ ʚʜʦʣʴ ʥʘʧʣʘʩʪʦʚʘʥʠʷ, ʠ ʥʘ ʨʠʩʫʥʢʝ 2 ʦʙʨʘʟʦʚʘʥʠʝ ʟʘʩʪʦʡʥʳʭ ʟʦʥ.  

 

 
 

ʈʠʩ. 1 ï ʆʙʨʘʟʦʚʘʥʠʝ ʷʟʳʢʦʚ ʦʙʚʦʜʥʝʥʠʷ ʚʜʦʣʴ ʥʘʧʣʘʩʪʦʚʘʥʠʷ 

 
 

ʈʠʩ. 2 ï ʌʦʨʤʠʨʦʚʘʥʠʝ ʟʦʥ ʩ ʥʝʧʦʜʚʠʞʥʳʤʠ ʟʘʧʘʩʘʤʠ ʥʝʬʪʠ 

 

ʃʠʥʠʠ ʪʦʢʘ ʦʛʠʙʘʶʪ ʦʙʣʘʩʪʴ ʥʝʬʪʝʥʘʩʳʱʝʥʥʳʭ ʪʦʣʱ ʧʣʘʩʪʘ. [3] ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʦʙʦʩʥʦʚʘʥʠʝ ʦʜʥʦʛʦ ʠʟ ʨʝʘʛʝʥʪʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʜʘʥʥʦʤ ʤʝʪʦʜʝ ʟʘʚʦʜʥʝʥʠʷ ʤʦʞʥʦ 

ʚʳʨʘʟʠʪʴ ʧʦ ʟʘʢʦʥʫ ʣʠʥʝʡʥʦʡ ʬʠʣʴʪʨʘʮʠʠ ɼʘʨʩʠ:  

 
ʛʜʝ V ï ʩʢʦʨʦʩʪʴ ʬʠʣʴʪʨʘʮʠʠ ʞʠʜʢʦʩʪʠ; k ï ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʩʨʝʜʳ; æP/æL ï ʛʨʘʜʠʝʥʪ 

ʜʘʚʣʝʥʠʷ; ɛ ï ʚʷʟʢʦʩʪʴ ʞʠʜʢʦʩʪʠ. [1] 

ʀʟ ʬʦʨʤʫʣʳ 1 ʧʦʩʣʝ ʧʨʦʩʪʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʚʠʜʥʦ, ʥʝʦʙʭʦʜʠʤʦ ʫʚʝʣʠʯʠʪʴ ʚʷʟʢʦʩʪʴ 

ʥʘʛʥʝʪʘʝʤʦʡ ʚʦʜʳ ï ʧʦʣʠʤʝʨʳ ʚʧʦʣʥʝ ʩʧʨʘʚʷʪʩʷ ʩ ʜʘʥʥʦʡ ʟʘʜʘʯʝʡ.  

ʈʘʩʩʤʦʪʨʠʤ ʤʝʭʘʥʠʟʤ ʚʦʟʜʝʡʩʪʚʠʷ ʜʘʥʥʦʡ ʪʨʝʭʢʦʤʧʦʥʝʥʪʥʦʡ ʩʤʝʩʠ, ʢʘʢ ʪʨʝʪʠʯʥʦʛʦ 

ʤʝʪʦʜʘ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʣʘʩʪ (ʈʠʩ. 3: ʘ, ʙ, ʚ).  



27 
 

 

 
 

ʈʠʩ. 3 ï ʄʝʭʘʥʠʟʤ ʚʦʟʜʝʡʩʪʚʠʷ ɸʉʇ ʟʘʚʦʜʥʝʥʠʷ: ʘ ï ʘʥʠʦʥʥʦʝ ʇɸɺ, ʙ ï ʱʝʣʦʯʴ, ʚ ï 

ʧʦʣʠʤʝʨ 

 

ʋʚʝʣʠʯʠʚʘʝʪʩʷ ʦʙʣʘʩʪʴ, ʚʦʚʣʝʯʸʥʥʘʷ ʜʨʝʥʠʨʦʚʘʥʠʝʤ, ʪʝʤ ʩʘʤʳʤ ʚʦʟʨʘʩʪʘʶʪ 

ʠʟʚʣʝʢʘʝʤʳʝ ʟʘʧʘʩʳ ʥʝʬʪʠ. [6] 

ɺ ʂʠʪʘʝ ʜʘʥʥʳʡ ʤʝʪʦʜ ʨʝʘʣʠʟʦʚʘʥ ʜʣʷ ʥʝʩʢʦʣʴʢʠʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʦʩʥʦʚʥʳʤʠ ʠʟ ʥʠʭ 

ʷʚʣʷʶʪʩʷ: Daqing, Shengli, Karamay, ʚʩʝ ʜʘʥʥʳʝ ʩʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʫ 1. [2, 5] 

ʊʘʙʣʠʮʘ 1 ï ɼʘʥʥʳʝ ʧʦ ʪʨʸʤ ʤʝʩʪʦʨʦʞʜʝʥʠʷʤ  
ʆʩʦʙʝʥʥʦʩʪʠ Daqing Shengli Karamay 

ʇʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ, ʤɼ 73 1519 156 

ʅʘʣʠʯʠʝ ʧʦʨ, ʜ.ʝʜ. 0,14 0,29 0,17 

ɺʷʟʢʦʩʪʴ ʥʝʬʪʠ, ʩʇʟ 8-12 44 8,6-16,9 

ʕʬʬʝʢʪʠʚʥʘʷ ʥʝʬʪʝʥʘʩʳʱʝʥʥʘʷ ʪʦʣʱʠʥʘ, ʤ 13,9 14,6 14-21 

ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʩʢʚʘʞʠʥʘʤʠ, ʤ 74,1-243 206,6 47,8 

ʆʙʚʦʜʥʝʥʥʦʩʪʴ ʢ ʥʘʯʘʣʫ ʨʝʘʣʠʟʘʮʠʠ ɸʉʇ, % 87 92 97 

ʂʀʅ ʢ ʥʘʯʘʣʫ ʨʝʘʣʠʟʘʮʠʠ ɸʉʇ, ʜ.ʝʜ. 0,17-0,19 0,122 0,16 

ɼʝʙʠʪ ʧʦ ʥʝʬʪʠ, ʤ3/ʩʫʪ. 108,9 234,86 92,5 

ʇʨʠʨʦʩʪ ʂʀʅ ʦʪ ʤʝʪʦʜʠʢʠ ɸʉʇ ʟʘʚʦʜʥʝʥʠʷ, 

ʜ.ʝʜ. 
0,29-0,36 0,461 0,34 

 

ɺ ʦʜʥʦʤ ʠʟ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʥʝʬʪʝʛʘʟʦʜʦʙʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʧʨʦʚʦʜʠʣʠʩʴ 

ʣʘʙʦʨʘʪʦʨʥʳʝ ʬʠʣʴʪʨʘʮʠʦʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʥʘ ʢʝʨʥʝ, ʦʪʦʙʨʘʥʥʦʤ ʠʟ ʥʝʜʨ ʦʜʥʦʛʦ ʠʟ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 4. 

 

 
 

ʈʠʩ. 4 ï ʈʝʟʫʣʴʪʘʪʳ ʧʦ ʟʘʚʦʜʥʝʥʠʶ ʢʝʨʥʘ ɸʉʇ ʩʦʩʪʘʚʦʤ ʥʘ ʣʘʙʦʨʘʪʦʨʥʦʡ ʫʩʪʘʥʦʚʢʝ.  
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ʈʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʜʘʥʥʦʛʦ ʩʦʩʪʘʚʘ ʧʨʠʨʘʚʥʝʥʘ ʢ 40% ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʜʦʙʳʯʠ ʥʝʬʪʠ, 

ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʟʘʚʦʜʥʝʥʠʷ. [4] 

ɼʘʥʥʳʡ ʤʝʪʦʜ ʟʘʨʝʢʦʤʝʥʜʦʚʘʣ ʩʝʙʷ ʩʨʝʜʠ ʟʘʨʫʙʝʞʥʳʭ ʢʦʤʧʘʥʠʡ ʢʘʢ ʦʜʠʥ ʠʟ 

ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʣʘʩʪ, ʩ ʮʝʣʴʶ ʠʟʚʣʝʯʝʥʠʷ ʪʨʫʜʥʦʠʟʚʣʝʢʘʝʤʳʭ ʟʘʧʘʩʦʚ 

ʥʝʬʪʠ. ʈʷʜ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦʜʪʚʝʨʜʠʣʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ɸʉʇ ʟʘʚʦʜʥʝʥʠʷ. ɺ ʙʫʜʫʱʝʤ, ʜʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʚʦʟʤʦʞʥʦ ʧʨʠʦʙʨʝʪʸʪ 

ʙʦʣʴʰʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʥʘʨʷʜʫ ʩ ʥʳʥʝʰʥʝʡ ʘʢʪʫʘʣʴʥʦʩʪʴʶ ʩʠʩʪʝʤʳ ʧʦʜʜʝʨʞʘʥʠʡ ʧʣʘʩʪʦʚʦʛʦ 

ʜʘʚʣʝʥʠʷ ʚʦ ʚʩʝʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʥʝʬʪʝʛʘʟʦʜʦʙʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ.  
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ɸʅɸʃʀɿ ʊɽʂʋʑʀʍ ɿɸɹʆʁʅʓʍ ɼɸɺʃɽʅʀʁ ɺ ɼɽʁʉʊɺʋʖʑʀʍ 

ɼʆɹʓɺɸʖʑʀʍ ʉʂɺɸɾʀʅɸʍ çʆʈɽʅɹʋʈɻʅɽʌʊʔè 

ɹʘʣʘʥʜʠʥ ʃ.ʅ., ɻʨʠʙʝʥʥʠʢʦʚ ʆ.ɸ., ʉʚʠʨʠʜʦʚʘ ʀ.ɸ. 

(ʉʘʤʘʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ) 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʨʘʙʦʪʦʡ ʧʣʘʩʪʘ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʢʫʱʝʛʦ ʟʘʙʦʡʥʦʛʦ ʜʘʚʣʝʥʠʷ. ɹʳʣ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥ ʬʦʥʜ ʩʢʚʘʞʠʥ ʇɸʆ 

çʆʨʝʥʙʫʨʛʥʝʬʪʴè ʧʦ ʧʣʘʩʪʘʤ ɸ4, ɹ2, ɼ1, ɼ3, ʊ1. ʈʘʩʯʝʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ 278 ʩʢʚʘʞʠʥʘʤ. 

ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʩʢʚʘʞʠʥ ʨʘʙʦʪʘʶʪ ʣʠʙʦ ʚ ʢʨʠʪʠʯʝʩʢʦʡ ʟʦʥʝ, 

ʣʠʙʦ ʧʦʪʝʥʮʠʘʣʴʥʦ ʤʦʛʫʪ ʜʘʚʘʪʴ ʙʦʣʴʰʝ ʥʝʬʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʂʨʠʪʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ, ɿʘʙʦʡʥʦʛʦ ʜʘʚʣʝʥʠʝ, ʈʘʙʦʪʘ ʧʣʘʩʪʘ, 

ʅʝʬʪʷʥʘʷ ʩʢʚʘʞʠʥʘ, ʕʢʩʧʣʫʘʪʘʮʠʷ ʩʢʚʘʞʠʥ 
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Abstract. In this paper, we consider issues related to the work of the formation depending 

on the current bottomhole pressure. The well stock of Orenburgneft was analyzed for the A4, B2, 

D1, D3, and T1 layers. The calculations were carried out on 278 wells. The results showed that 

most of the wells are working or in the critical zone, or could potentially produce more oil. 

Keywords: Critical pressure, Downhole pressure, Work of formation, Oil well, Well 

operation. 

 

ʆʩʥʦʚʥʳʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʦʤ, ʦʪ ʢʦʪʦʨʦʛʦ ʟʘʚʠʩʷʪ ʫʩʣʦʚʠʷ ʨʘʙʦʪʳ 

ʜʦʙʳʚʘʶʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʣʘʩʪʘ, ʷʚʣʷʝʪʩʷ ʚʝʣʠʯʠʥʘ ʟʘʙʦʡʥʦʛʦ ʜʘʚʣʝʥʠʷ 

ʚ ʜʦʙʳʚʘʶʱʠʭ ʩʢʚʘʞʠʥʘʭ, ʘ ʟʥʘʯʠʪ, ʠ ʥʦʨʤʘ ʦʪʙʦʨʘ ʥʝʬʪʠ. 

ʇʨʠ ʩʥʠʞʝʥʠʠ ʟʘʙʦʡʥʦʛʦ ʜʘʚʣʝʥʠʷ ʥʠʞʝ ʜʘʚʣʝʥʠʷ ʥʘʩʳʱʝʥʠʷ ʚʦʢʨʫʛ ʩʢʚʘʞʠʥʳ 

ʦʙʨʘʟʫʝʪʩʷ ʟʦʥʘ ʜʚʫʭʬʘʟʥʦʛʦ ʪʝʯʝʥʠʷ "ʥʝʬʪʴ-ʛʘʟ" ʚʩʣʝʜʩʪʚʠʝ ʚʳʜʝʣʝʥʠʷ ʠʟ ʥʝʬʪʠ 

ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʚ ʥʝʡ ʛʘʟʘ. ʀʟ-ʟʘ ʚʳʜʝʣʝʥʠʷ ʛʘʟʘ ʚ ʩʚʦʙʦʜʥʫʶ ʬʘʟʫ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʪʝʧʝʥʥʦʝ 

ʩʥʠʞʝʥʠʝ ʧʨʠʪʦʢʘ ʥʝʬʪʠ ʢ ʩʢʚʘʞʠʥʝ. ʇʨʠ ʵʪʦʤ ʨʘʙʦʪʘ ʧʣʘʩʪʘ ʜʝʣʠʪʩʷ ʥʘ 4-ʝ ʟʦʥʳ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʘʙʦʡʥʦʛʦ ʜʘʚʣʝʥʠʷ: 

1) ʈʟʘʙ>ʈʥʘʩ ï ʦʙʣʘʩʪʴ ʱʘʜʷʱʝʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʣʘʩʪʘ; 

2) ʈʨʘʮ<ʈʟʘʙ<ʈʥʘʩ ï ʦʙʣʘʩʪʴ ʨʘʮʠʦʥʘʣʴʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʣʘʩʪʘ; 

3) ʈʟʘʙ.ʢʨ<ʈʟʘʙ<ʈʨʘʮ ï ʦʙʣʘʩʪʴ ʤʘʢʩʠʤʘʣʴʥʦʡ ʜʦʙʳʯʠ ʥʝʬʪʠ ʠʟ ʧʣʘʩʪʘ; 

4) ʈʟʘʙ<ʈʟʘʙ.ʢʨ ï ʦʙʣʘʩʪʴ ʥʝʜʦʧʫʩʪʠʤʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ɿʦʥʘ III ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʘʢʩʠʤʘʣʴʥʦʡ ʜʦʙʳʯʠ ʥʝʬʪʠ ʠʟ ʧʣʘʩʪʘ. ɻʨʘʥʠʮʳ ʢʘʞʜʦʡ ʟʦʥʳ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʩʣʝʜʫʶʱʠʤ ʫʨʘʚʥʝʥʠʷʤ: 

ὖ̈ ́Ȣ̂̋̑ σȟυ φψȟσσϽρπὋ
ὖ̎́̒

ὖ̐̌
  ̇ ˜ Ƞ́ 

ὖ̗̑́ πȟχυὖ̎́ ̒̇ ˜ ,́ 

ʛʜʝ G'0 - ʛʘʟʦʚʳʡ ʬʘʢʪʦʨ ʧʨʦʜʫʢʮʠʠ ʩʢʚʘʞʠʥʳ, ʤ
3
/ʪ; ʈʧʣ - ʧʣʘʩʪʦʚʦʝ ʜʘʚʣʝʥʠʝ, ʄʇʘ; 

ὖ̎́̒ - ʜʘʚʣʝʥʠʝ ʥʘʩʳʱʝʥʠʷ, ʄʇʘ. 

ʇʦ ʧʨʠʚʝʜʝʥʥʦʡ ʪʝʦʨʠʠ ʙʳʣ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥ ʬʦʥʜ ʩʢʚʘʞʠʥ ʇɸʆ çʆʨʝʥʙʫʨʛʥʝʬʪʴè 

ʧʦ ʧʣʘʩʪʘʤ ɸ4, ɹ2, ɼ1, ɼ3, ʊ1. ʈʘʩʯʝʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ 278 ʩʢʚʘʞʠʥʘʤ. ɼʣʷ ʘʥʘʣʠʟʘ ʙʳʣʠ 

ʚʳʜʝʣʝʥʳ ʯʝʪʳʨʝ ʦʙʣʘʩʪʠ ʜʣʷ ʢʘʞʜʦʡ ʦʪʜʝʣʴʥʦʡ ʩʢʚʘʞʠʥʳ, ʠ ʧʦ ʪʝʢʫʱʝʤʫ ʟʘʙʦʡʥʦʤʫ 

ʜʘʚʣʝʥʠʶ ʦʧʨʝʜʝʣʷʣʦʩʴ, ʚ ʢʘʢʦʡ ʠʟ ʦʙʣʘʩʪʝʡ ʨʘʙʦʪʘʝʪ ʧʣʘʩʪ. ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 1. 

 
 

ʈʠʩ. 1. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʩʢʚʘʞʠʥ ʧʦ ʦʙʣʘʩʪʠ ʨʘʙʦʪʳ ʧʣʘʩʪʦʚ 

 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʜʦʙʳʯʘ ʥʝʬʪʠ ʠʟ ʩʢʚʘʞʠʥ ʙʝʟ ʟʥʘʯʠʪʝʣʴʥʳʭ (ʚʦʟʤʦʞʥʦ ʥʝʦʙʨʘʪʠʤʳʭ) 

ʧʦʩʣʝʜʩʪʚʠʡ ʥʘ ʧʣʘʩʪ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʘʚʣʝʥʠʶ ʥʘ ʟʘʙʦʝ ʤʝʥʴʰʝ ʨʘʮʠʦʥʘʣʴʥʦʛʦ, ʥʦ ʙʦʣʴʰʝ 

ʠʣʠ ʨʘʚʥʦʛʦ ʢʨʠʪʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʬʦʥʜʘ ʩʢʚʘʞʠʥ ʇɸʆ 
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çʆʨʝʥʙʫʨʛʥʝʬʪʴè ʙʳʣʦ ʚʳʷʩʥʝʥʦ, ʯʪʦ ʠʟ ʚʩʝʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʧʣʘʩʪʦʚ ʙʦʣʴʰʠʥʩʪʚʦ 

ʩʢʚʘʞʠʥ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʜʠʘʧʘʟʦʥʝ ʈʨʘʮõʈʟʘʙ.ʢʨ, ʧʨʠʥʘʜʣʝʞʠʪ ʧʣʘʩʪʫ ɸ4.  

ʊʘʢʞʝ, ʠʩʭʦʜʷ ʠʟ ʧʦʣʫʯʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʥʘ ʚʩʝʭ 

ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʧʣʘʩʪʘʭ ʝʩʪʴ ʩʢʚʘʞʠʥʳ, ʢʦʪʦʨʳʝ ʧʦʪʝʥʮʠʘʣʴʥʦ ʤʦʛʫʪ ʜʘʚʘʪʴ ʙʦʣʴʰʝ ʥʝʬʪʠ. 

ʆʜʥʘʢʦ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʢʨʝʪʥʦʛʦ ʩʣʫʯʘʷ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʧʨʠʥʠʤʘʪʴ ʨʘʟʣʠʯʥʳʝ 

ʜʝʡʩʪʚʠʷ. ʅʘʧʨʠʤʝʨ, ʨʘʩʩʤʘʪʨʠʚʘʷ ʧʣʘʩʪ ɸ4, ʥʘ ʢʦʪʦʨʦʤ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʬʦʥʜ ʩʢʚʘʞʠʥ 

ʨʘʙʦʪʘʝʪ ʩ ʟʘʙʦʡʥʳʤʠ ʜʘʚʣʝʥʠʷʤʠ ʤʝʥʴʰʝ ʢʨʠʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ ʥʫʞʥʦ ʧʦʚʳʰʘʪʴ ʜʘʚʣʝʥʠʝ, 

ʥʦ ʥʝ ʙʦʣʴʰʝ, ʯʝʤ ʨʘʮʠʦʥʘʣʴʥʦʝ.  

ʅʘ ʧʣʘʩʪʝ ɼ3 ʚʝʩʴ ʬʦʥʜ ʩʢʚʘʞʠʥ ʨʘʙʦʪʘʝʪ ʩ ʜʘʚʣʝʥʠʷʤʠ ʥʘ ʟʘʙʦʝ ʣʠʙʦ ʙʦʣʴʰʝ 

ʜʘʚʣʝʥʠʷ ʥʘʩʳʱʝʥʠʷ, ʣʠʙʦ ʤʝʥʴʰʝ ʢʨʠʪʠʯʝʩʢʦʛʦ. ɺʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʠʟʚʝʩʪʠ 

ʪʘʢʞʝ ʫʚʝʣʠʯʝʥʠʝ ʟʘʙʦʡʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʘ ʚ ʧʝʨʚʦʤ ï ʚʦʟʤʦʞʥʦ ʩʥʠʞʝʥʠʝ ʜʘʚʣʝʥʠʷ ʥʠʞʝ 

ʨʘʮʠʦʥʘʣʴʥʦʛʦ, ʥʦ ʙʦʣʴʰʝ ʠʣʠ ʨʘʚʥʦʛʦ ʢʨʠʪʠʯʝʩʢʦʛʦ. 

ʉʦʚʝʨʰʝʥʥʦ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʨʘʩʩʤʦʪʨʝʥʠʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʬʦʥʜʘ ʩʢʚʘʞʠʥ ʧʦ ʧʣʘʩʪʘʤ, 

ʜʘʝʪ ʪʦʣʴʢʦ ʦʙʱʝʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠ ʚʘʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʞʜʦʝ ʦʪʜʝʣʴʥʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ. 

ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʥʘ ʧʣʘʩʪʝ ɹ2 ʝʩʪʴ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʥʘ ʢʦʪʦʨʳʭ ʵʢʩʧʣʫʘʪʘʮʠʷ ʩʢʚʘʞʠʥ 

ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʟʘʙʦʡʥʳʭ ʜʘʚʣʝʥʠʷʭ ʙʦʣʴʰʝ ʜʘʚʣʝʥʠʷ ʥʘʩʳʱʝʥʠʷ. ʆʜʥʘʢʦ ʧʨʠ ʵʪʦʤ ʝʩʪʴ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʥʘ ʢʦʪʦʨʳʭ ʵʢʩʧʣʫʘʪʠʨʫʶʪʩʷ ʩʢʚʘʞʠʥʳ ʠ ʚ ʟʦʥʘʭ ʈʨʘʮõʈʥʘʩ ʠ ʤʝʥʴʰʝ ʈʢʨ, ʪ.ʝ. 

ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʩʪʘʚʰʠʝʩʷ ʩʢʚʘʞʠʥʳ ʤʦʛʫʪ ʵʢʩʧʣʫʘʪʠʨʦʚʘʪʴʩʷ ʧʨʠ ʜʘʚʣʝʥʠʷʭ ʈʨʘʮõʈʢʨ. ʊʘʢʘʷ 

ʞʝ ʢʘʨʪʠʥʘ ʚʠʜʥʘ ʠ ʧʦ ʦʩʪʘʣʴʥʳʤ ʧʣʘʩʪʘʤ. ɽʩʣʠ ʞʝ ʫʡʪʠ ʦʪ ʨʘʩʩʤʦʪʨʝʥʠʷ ʢʘʞʜʦʛʦ 

ʦʪʜʝʣʴʥʦʛʦ ʧʣʘʩʪʘ ʠʣʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʪʦ ʤʦʞʥʦ ʩʦʚʝʨʰʝʥʥʦ ʫʚʝʨʝʥʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ 

ʩʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʢʚʘʞʠʥ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʩ ʚʦʟʤʦʞʥʦʡ 

ʤʘʢʩʠʤʠʟʘʮʠʠ ʜʦʙʳʯʠ ʥʝʬʪʠ ʠʟ ʥʠʭ (ʩʤ. ʈʠʩ. 2). 

 

 
 

ʈʠʩ. 2. ʆʙʱʝʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʬʦʥʜʘ ʩʢʚʘʞʠʥ ʧʦ ʦʙʣʘʩʪʷʤ ʨʘʙʦʪʳ ʧʣʘʩʪʘ 

 

ʉʪʦʠʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ, ʩʦʛʣʘʩʥʦ ʨʠʩʫʥʢʫ 2, ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ʬʦʥʜʘ ʩʢʚʘʞʠʥ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʦʪʥʦʩʠʪʩʷ ʢ ʜʠʘʧʘʟʦʥʘʤ ʨʘʙʦʪʳ ʧʣʘʩʪʘ ʠʣʠ Òʈʢʨ ʠʣʠ >ʈʥʘʩ, 

ʪ.ʝ. ʥʘ ʬʦʥʜ ʩʢʚʘʞʠʥ, ʢʦʪʦʨʳʡ ʧʦʪʝʥʮʠʘʣʴʥʦ ʤʦʞʝʪ ʜʦʙʳʚʘʪʴ ʙʦʣʴʰʝ ʥʝʬʪʠ ʧʨʠʭʦʜʠʪʩʷ 249 

ʝʜʠʥʠʮ ʠʣʠ 89%. ʇʦʜʘʚʣʷʶʱʝʝ ʤʝʥʴʰʠʥʩʪʚʦ ʩʢʚʘʞʠʥ (ʚʩʝʛʦ 8 ʠʣʠ 3%) ʨʘʙʦʪʘʝʪ ʚ ʟʦʥʝ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʜʦʙʳʯʠ ʥʝʬʪʠ. 

ɺʳʚʦʜʳ 

ɿʘʙʦʡʥʦʝ ʜʘʚʣʝʥʠʝ ʚ ʜʦʙʳʚʘʶʱʠʭ ʩʢʚʘʞʠʥʘʭ ʷʚʣʷʝʪʩʷ ʧʨʠʥʮʠʧʠʘʣʴʥʳʤ ʨʝʛʫʣʷʪʦʨʦʤ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʭ ʨʘʙʦʪʳ ʠ ʦʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʨʘʟʨʘʙʦʪʢʠ ʚʩʝʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 

ɹʝʩʢʦʥʪʨʦʣʴʥʦʝ ʠ ʙʝʟʜʫʤʥʦʝ ʩʥʠʞʝʥʠʝ ʟʘʙʦʡʥʦʛʦ ʜʘʚʣʝʥʠʷ ʚ ʜʦʙʳʚʘʶʱʠʭ ʩʢʚʘʞʠʥʘʭ 

ʩʫʱʝʩʪʚʝʥʥʦ ʥʠʞʝ ʜʘʚʣʝʥʠʷ ʥʘʩʳʱʝʥʠʷ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʪʨʘʥʩʬʦʨʤʘʮʠʠ 

ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʛʦ, ʥʘʧʨʠʤʝʨ, ʫʧʨʫʛʦʚʦʜʦʥʘʧʦʨʥʦʛʦ ʨʝʞʠʤʘ ʜʨʝʥʠʨʦʚʘʥʠʷ ʚ 

ʥʠʟʢʦʵʬʬʝʢʪʠʚʥʳʡ ʨʝʞʠʤ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʛʘʟʘ. 

ʈʘʩʩʤʦʪʨʝʥʠʝ ʬʦʥʜʘ ʩʢʚʘʞʠʥ ʇɸʆ çʆʨʝʥʙʫʨʛʥʝʬʪʴè ʧʦ 13 ʤʝʩʪʦʨʦʞʜʝʥʠʷʤ 

ʧʦʢʘʟʘʣʦ, ʯʪʦ ʧʦ ʧʣʘʩʪʘʤ ɸ4, ɹ2, ɼ1, ɼ3, ʊ1 ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ʬʦʥʜʘ ʩʢʚʘʞʠʥ (89%) ʦʪʥʦʩʠʪʩʷ 

ʢ ʜʠʘʧʘʟʦʥʘʤ ʨʘʙʦʪʳ ʧʣʘʩʪʘ ʠʣʠ Òʈʢʨ, ʠʣʠ >ʈʥʘʩ, ʘ ʜʠʘʧʘʟʦʥʝ ʤʘʢʩʠʤʘʣʴʥʦʡ ʜʦʙʳʯʠ ʥʝʬʪʠ 

ʨʘʙʦʪʘʝʪ ʧʦʜʘʚʣʷʶʱʝ ʤʝʥʴʰʝ ʩʢʚʘʞʠʥ (3%). ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʨʘʩʩʤʦʪʨʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ 

121; 43% 

8; 3% 
21; 8% 

128; 46% 
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ʧʦʚʳʰʝʥʠʷ ʟʘʙʦʡʥʳʭ ʜʘʚʣʝʥʠʡ ʚ ʩʢʚʘʞʠʥʘʭ, ʢʦʪʦʨʳʝ ʦʪʥʦʩʷʪʩʷ ʢ ʟʦʥʝ Òʈʢʨ ʠ ʧʦʥʠʞʝʥʠʷ 

ʜʘʚʣʝʥʠʷ ï ʜʣʷ ʟʦʥʳ >ʈʥʘʩ, ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʜʦʙʳʯʠ ʥʝʬʪʠ ʠʟ ʥʠʭ ʠ ʧʝʨʝʚʦʜʘ ʨʘʙʦʪʳ 

ʧʣʘʩʪʘ ʚ ʟʦʥʫ ʜʘʚʣʝʥʠʡ ʈʨʘʮõʈʢʨ. ʈʝʰʘʪʴ, ʚʦʟʤʦʞʥʳ ʣʠ ʪʘʢʠʝ ʤʘʥʠʧʫʣʷʮʠʠ ʠ ʢʘʢʠʤ ʦʙʨʘʟʦʤ 

ʠʭ ʧʨʦʠʟʚʦʜʠʪʴ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʢʘʞʜʦʡ ʩʢʚʘʞʠʥʳ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ ʧʦʨʷʜʢʝ. 
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ʇɽʈʉʇɽʂʊʀɺʓ ʈɸɿɺʀʊʀʗ ʊɽʍʅʆʃʆɻʀʀ ASP-ɿɸɺʆɼʅɽʅʀʗ 

ɹʝʣʦʚʘ ʉ.ɼ., ʂʦʥʦʚʘʣʦʚ ɺ.ɺ. 

 (ʉʘʤʘʨʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʊʝʭʥʠʯʝʩʢʠʡ ʋʥʠʚʝʨʩʠʪʝʪ) 

 

ɸʥʥʦʪʘʮʠʷ. ʇʦʠʩʢ ʥʦʚʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʨʘʟʨʘʙʦʪʢʠ ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʦʩʦʙʝʥʥʦ ʥʘ ʧʦʟʜʥʠʭ ʩʪʘʜʠʷʭ ʨʘʟʨʘʙʦʪʢʠ, ʷʚʣʷʝʪʩʷ ʚ 

ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʦʜʥʦʡ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʟʘʜʘʯ ʥʝʬʪʷʥʦʡ ʦʪʨʘʩʣʠ. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ 

ʰʠʨʦʢʦ ʦʙʩʫʞʜʘʶʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʢʦʤʧʣʝʢʩʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʭʠʤʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʧʣʘʩʪ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʇɸɺ, ʱʝʣʦʯʠ ʠ ʧʦʣʠʤʝʨʘ. ɺ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʦʩʥʦʚʥʳʝ ʧʨʦʝʢʪʳ ʨʝʘʣʠʟʘʮʠʠ ASP-ʟʘʚʦʜʥʝʥʠʷ ʚ ʈʦʩʩʠʠ ʠ ʟʘ ʨʫʙʝʞʦʤ, ʦʧʠʩʘʥʘ ʨʦʣʴ 

ʢʣʶʯʝʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʩʦʩʪʘʚʦʚ, ʘ ʪʘʢʞʝ ʨʘʩʩʤʦʪʨʝʥʳ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ASP-ʟʘʚʦʜʥʝʥʠʝ, ʱʝʣʦʯʴ, ʇɸɺ, ʧʦʣʠʤʝʨ, ʢʦʵʬʬʠʮʠʝʥʪ 

ʚʳʪʝʩʥʝʥʠʷ, ʢʦʵʬʬʠʮʠʝʥʪ ʦʭʚʘʪʘ. 
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Abstract. The search for new technical solutions to improve the efficiency of oil field 

development, especially in the late stages of development, is currently one of the promising tasks of 

the oil industry. Recently, the use of complex technology of chemical impact on the formation using 

surfactant, alkali and polymer is widely discussed. This article presents the main projects for the 

implementation of ASP flooding in Russia and abroad, describes the role of the key components of 

the compositions, as well as the prospects for the development of technology. 

Keywords: ASP flooding, alkaline, surfactant, polymer, displacement efficiency, sweep 

efficiency.  

 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʠʟʚʣʝʯʝʥʠʷ ʥʝʬʪʠ ʠʟ ʥʝʬʪʝʥʦʩʥʳʭ ʧʣʘʩʪʦʚ ʩʦʚʨʝʤʝʥʥʳʤʠ, 

ʧʨʦʤʳʰʣʝʥʥʦ ʦʩʚʦʝʥʥʳʤʠ ʤʝʪʦʜʘʤʠ ʨʘʟʨʘʙʦʪʢʠ ʚʦ ʚʩʝʭ ʥʝʬʪʝʜʦʙʳʚʘʶʱʠʭ ʩʪʨʘʥʘʭ ʥʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʯʠʪʘʝʪʩʷ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʡ. ʉʨʝʜʥʷʷ ʢʦʥʝʯʥʘʷ ʥʝʬʪʝʦʪʜʘʯʘ ʧʣʘʩʪʦʚ 

ʧʦ ʨʘʟʣʠʯʥʳʤ ʩʪʨʘʥʘʤ ʠ ʨʝʛʠʦʥʘʤ ʩʦʩʪʘʚʣʷʝʪ 25-40%[1]. 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʨʝʙʫʝʪʩʷ ʩʦʟʜʘʥʠʝ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʡʫʚʝʣʠʯʝʥʠʷ 

ʥʝʬʪʝʦʪʜʘʯʠ ʧʣʘʩʪʦʚ ʥʘ ʟʘʚʦʜʥʝʥʥʳʭ ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ, ʩʦʜʝʨʞʘʱʠʭ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʦʩʪʘʪʦʯʥʳʝ ʟʘʧʘʩʳ ʥʘ ʦʩʚʦʝʥʥʳʭ ʠ ʦʙʫʩʪʨʦʝʥʥʳʭ ʦʙʲʝʢʪʘʭ[2].ʀʤʝʥʥʦ ʜʣʷ ʜʘʥʥʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʝʨʩʧʝʢʪʠʚʥʦ ʧʨʠʤʝʥʝʥʠʝ ʢʦʤʧʣʝʢʩʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʧʣʘʩʪ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʫʚʝʣʠʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚʳʪʝʩʥʝʥʠʷ ʠ ʦʭʚʘʪʘ ʦʜʥʦʚʨʝʤʝʥʥʦ[3]. 

ʉʨʝʜʠ ʭʠʤʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʫʚʝʣʠʯʝʥʠʷ ʥʝʬʪʝʦʪʜʘʯʠ ʧʨʠʥʷʪʦ ʚʳʜʝʣʷʪʴ ʧʦʣʠʤʝʨʥʦʝ 

ʟʘʚʦʜʥʝʥʠʝ, ʚʳʪʝʩʥʝʥʠʝ ʥʝʬʪʠ ʚʦʜʥʳʤʠ ʨʘʩʪʚʦʨʘʤʠ ʇɸɺ, ʱʝʣʦʯʥʦʝ ʟʘʚʦʜʥʝʥʠʝ, 

ʤʠʮʝʣʣʷʨʥʦ-ʧʦʣʠʤʝʨʥʦʝ (ʄʇɿ) ʠ ʱʝʣʦʯʴ-ʇɸɺ-ʧʦʣʠʤʝʨʥʦʝ ʟʘʚʦʜʥʝʥʠʝ (ASP-

ʟʘʚʦʜʥʝʥʠʝ).ʇʨʦʤʳʩʣʦʚʳʝ ʠʩʧʳʪʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦʥʘʠʙʦʣʴʰʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴʭʘʨʘʢʪʝʨʥʘ 

ʜʣʷ ʄʇɿ ʠ ASP-ʟʘʚʦʜʥʝʥʠʷ, ʟʘ ʩʯʝʪ ʩʧʦʩʦʙʥʦʩʪʠ ʚʣʠʷʪʴ ʥʘ ʢʦʵʬʬʠʮʠʝʥʪʚʳʪʝʩʥʝʥʠʷ ʠ 

ʢʦʵʬʬʠʮʠʝʥʪ ʦʭʚʘʪʘ.  

ɼʣʷ ASP-ʟʘʚʦʜʥʝʥʠʷ ʧʨʝʜʣʦʞʝʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʭ ʩʦʩʪʘʚʦʚ, ʠʟ 

ʢʦʪʦʨʳʭ ʪʨʠ ʢʦʤʧʦʥʝʥʪʘ ʷʚʣʷʶʪʩʷ ʙʘʟʦʚʳʤʠ - ʇɸɺ, ʱʝʣʦʯʥʦʡ ʘʛʝʥʪ ʠ ʧʦʣʠʤʝʨ, ʘ ʦʩʪʘʣʴʥʳʝ 

(ʢʠʩʣʦʨʦʜʩʦʜʝʨʞʘʱʠʝ ʩʦʝʜʠʥʝʥʠʷ, ʩʦʣʠ, ʨʘʩʪʚʦʨʠʪʝʣʠ, ʩʦ-ʇɸɺ ʠ ʪ.ʜ.) ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ 

ʧʨʠʜʘʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʤ ʩʦʩʪʘʚʘʤ 

(ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʩʪʘʙʠʣʴʥʦʩʪʠ ʩʦʩʪʘʚʦʚ, ʚʷʟʢʦʩʪʠ, ʜʝʵʤʫʣʴʛʠʨʫʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ, 

ʠʩʢʣʶʯʝʥʠʷ ʦʩʘʜʢʦʦʙʨʘʟʦʚʘʥʠʷ ʠ ʪ.ʜ.). 

ʑʝʣʦʯʥʦʡ ʘʛʝʥʪ (A - alkali) ʧʦʤʦʛʘʝʪ ʟʘʱʠʪʠʪʴ ʨʘʩʪʚʦʨ ASP ʦʪ ʜʚʫʭʚʘʣʝʥʪʥʳʭ ʠʦʥʦʚ, 

ʩʥʠʞʘʝʪ ʘʜʩʦʨʙʮʠʶ ʇɸɺ ʥʘ ʧʦʨʦʜʝ ʠ ʦʙʨʘʟʫʝʪ ʧʨʠ ʢʦʥʪʘʢʪʝ ʩ çʘʢʪʠʚʥʦʡè ʥʝʬʪʴʶ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ, ʢʦʪʦʨʳʝ ʧʨʠʚʦʜʷʪ ʢ ʩʥʠʞʝʥʠʶ 

ʤʝʞʬʘʟʥʦʛʦ ʥʘʪʷʞʝʥʠʷ. ʆʥ ʪʘʢʞʝ ʠʟʤʝʥʷʝʪ ʩʤʘʯʠʚʘʝʤʦʩʪʴ ʧʦʨʦʜʳ ʠ ʨʝʛʫʣʠʨʫʝʪ ʩʦʣʝʥʦʩʪʴ. 

ɺ ʢʘʯʝʩʪʚʝ ʱʝʣʦʯʥʦʛʦ ʘʛʝʥʪʘ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪ ʛʠʜʨʦʢʩʠʜ ʠ ʢʘʨʙʦʥʘʪ ʥʘʪʨʠʷ, 

ʩʠʣʠʢʘʪ ʥʘʪʨʠʷ, ʬʦʩʬʘʪ ʥʘʪʨʠʷ, ʛʠʜʨʦʢʩʠʜ ʘʤʤʦʥʠʷ ʠ ʪ.ʜ.  

ʇʨʠʤʝʥʝʥʠʝ ʇɸɺ (S - Surfactant) ʚ ʨʘʩʪʚʦʨʘʭ ʜʣʷ ASP-ʟʘʚʦʜʥʝʥʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʫʤʝʥʴʰʝʥʠʶ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʥʘʪʷʞʝʥʠʷ ʥʘ ʛʨʘʥʠʮʝ çʚʦʜʘ-ʥʝʬʪʴè.ʏʘʱʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʘʥʠʦʥʥʳʝ ʇɸɺ: ʥʝʬʪʷʥʳʝ ʩʫʣʴʬʦʥʘʪʳ, ʘʣʢʠʣʘʨʠʣʩʫʣʴʬʦʥʘʪʳ, ʚʥʫʪʨʝʥʥʠʝ 

ʦʣʝʬʠʥʩʫʣʴʬʦʥʘʪʳ, ʘʣʢʦʢʩʠʩʫʣʴʬʘʪʳ, ʵʬʠʨʩʫʣʴʬʘʪʳ[4]. ʆʯʝʥʴ ʯʘʩʪʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʜʣʷ 

ʧʨʠʜʘʥʠʷ ʩʦʩʪʘʚʫ ʫʣʴʪʨʘʥʠʟʢʠʭ ʤʝʞʬʘʟʥʳʭ ʥʘʪʷʞʝʥʠʝ ʥʘ ʛʨʘʥʠʮʝ ʩ ʥʝʬʪʴʶ, ʠʩʧʦʣʴʟʫʶʪ 

ʩʤʝʩʠ ʘʥʠʦʥʥʳʭ ʇɸɺ ʩ ʥʝʠʦʥʥʳʤʠ, ʢʘʪʠʦʥʥʳʤʠ ʠ ʮʚʠʪʝʨʠʦʥʥʳʤʠ ʇɸɺ.  

ʇʦʣʠʤʝʨ (P ï polymer) ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʳʪʝʩʥʝʥʠʷ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ 

ʚʷʟʢʦʩʪʠ ʩʦʩʪʘʚʘ ʜʣʷ ASP. ʀʩʧʦʣʴʟʫʶʪʩʷ ʜʚʘ ʪʠʧʘ ʧʦʣʠʤʝʨʦʚ: ʧʦʣʠʘʢʨʠʣʘʤʠʜ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʯʘʩʪʠʯʥʦ ʛʠʜʨʦʣʠʟʦʚʘʥʥʳʡ (HPAM), ʠ ʧʦʣʠʩʘʭʘʨʠʜ ï ʢʩʘʥʪʘʥʦʚʫʶ ʩʤʦʣʫ. 

ʉʨʝʜʠ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʚʳʰʝʥʠʷ ʥʝʬʪʝʦʪʜʘʯʠ ʧʣʘʩʪʦʚ ʤʝʪʦʜ ASP-ʟʘʚʦʜʥʝʥʠʷ 

ʧʨʦʰʝʣ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠ ʧʠʣʦʪʥʳʝ ʠʩʧʳʪʘʥʠʷ ʠ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ 

ʤʠʨʘ (ʂʘʥʘʜʘ, ʉʐɸ, ʂʠʪʘʡ, ʀʥʜʠʷ, ʈʦʩʩʠʷ ʠ ʜʨ.) ʙʦʣʝʝ 20 ʣʝʪ[5].ɺ ʮʝʣʦʤ ʪʝʭʥʦʣʦʛʠʷ ASP-

ʟʘʚʦʜʥʝʥʠʝ ʧʦʜʭʦʜʠʪ ʜʣʷ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʩ ʫʩʧʝʰʥʦ ʨʘʙʦʪʘʶʱʠʤ ʟʘʚʦʜʥʝʥʠʝʤ ʥʘ 

ʪʝʨʨʠʛʝʥʥʳʭ ʢʦʣʣʝʢʪʦʨʘʭ. ʆʙʦʙʱʝʥʥʳʡ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʦʧʳʪ ʘʢʪʠʚʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ASP-ʩʠʩʪʝʤ ʧʦʢʘʟʳʚʘʝʪ ʧʦʚʳʰʝʥʠʝ ʂʀʅ ʦʪ15% ʜʦ 26%.ɺ ʪʘʙʣʠʮʝ 1 

ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʦʝʢʪʦʚ ASP-ʟʘʚʦʜʥʝʥʠʷ ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. 

 

ʊʘʙʣʠʮʘ 1 
ʅʘʟʚʘʥʠʝʧʨʦʝʢʪʘ ʊʠʧ ʢʦʣʣʝʢʪʦʨʘ ʩʢʚ. 

ʜʦʙ/ʥʘʛ 

ʅʘʯʘʣʦ 

ʟʘʢʘʯʢʠ 

ʇʨʠʨʦʩʪ 

ʂʀʅ 

Daqing ʂʠʪʘʡ (ASP1) ʧʝʩʯʘʥʠʢ 9/4 1994 21% 

Daqing ʂʠʪʘʡ (ASP2) ʧʝʩʯʘʥʠʢ 4/1 1995 25% 

Daqing ʂʠʪʘʡ (ASP3) ʧʝʩʯʘʥʠʢ 12/4 1996 19% 

Daqing ʂʠʪʘʡ (ASP4) ʧʝʩʯʘʥʠʢ 4/3 1997 23% 

Daqing ʂʠʪʘʡ (ASP5) ʧʝʩʯʘʥʠʢ 12/6 1997 20% 

Daqing ʂʠʪʘʡ (ASP6) ʧʝʩʯʘʥʠʢ 27/17 2000 18% 

Shengli ʂʠʪʘʡ ʧʝʩʯʘʥʠʢ 10/6 1992 15.5% 

Karamay (ʂʠʪʘʡ) ʢʦʥʛʣʦʤʝʨʘʪʳ 4/1 1995 25% 



33 
 

ʅʘʟʚʘʥʠʝʧʨʦʝʢʪʘ ʊʠʧ ʢʦʣʣʝʢʪʦʨʘ ʩʢʚ. 

ʜʦʙ/ʥʘʛ 

ʅʘʯʘʣʦ 

ʟʘʢʘʯʢʠ 

ʇʨʠʨʦʩʪ 

ʂʀʅ 
Tanner field(ʂʘʥʘʜʘ)  - 2000 17% 

Taber Glauconitic (ʂʘʥʘʜʘ)  - 2008 15% 

West Kiehl (Cʐɸ)  - 1987 26% 

Cambridge (ʉʐɸ)  7/- 1993 20% 

Sho Vel Tum (ʉʐɸ)  - 1998 16,2% 

West Moorcroft  - 1991 15% 

Lawrence (ʉʐɸ) ʧʝʩʯʘʥʠʢ - 2007 21% 

çʉʇɼè ɿʘʧʘʜʥʘʷ ʉʠʙʠʨʴ 

(ʈʦʩʩʠʷ) 

ʧʝʩʯʘʥʠʢ 2/5 2013 15% 

 

ʅʝʩʤʦʪʨʷ ʥʘ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʦʧʳʪʥʦ-ʧʨʦʤʳʩʣʦʚʳʝ ʠʩʧʳʪʘʥʠʷ ʪʝʭʥʦʣʦʛʠʠ, 

ʦʪʤʝʯʘʝʪʩʷ ʠ ʨʷʜ ʝʝ ʥʝʜʦʩʪʘʪʢʦʚ: ʩʨʘʚʥʠʪʝʣʴʥʦ ʚʳʩʦʢʠʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʟʘʪʨʘʪʳ (ʚʳʩʦʢʘʷ 

ʩʪʦʠʤʦʩʪʴ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ ʨʝʘʛʝʥʪʦʚ); ʘʜʩʦʨʙʮʠʷ ʇɸɺ; 

ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʝ ʨʘʟʜʝʣʝʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ ʩʦʩʪʘʚʘ ʚ ʧʨʦʮʝʩʩʝ ʬʠʣʴʪʨʘʮʠʠ ʯʝʨʝʟ ʧʦʨʦʜʫ; 

ʩʥʠʞʝʥʠʝ ʧʨʠʝʤʠʩʪʦʩʪʠ ʥʘʛʥʝʪʘʪʝʣʴʥʳʭ ʩʢʚʘʞʠʥ; ʧʦʚʳʰʝʥʥʦʝ ʩʦʣʝʦʙʨʘʟʦʚʘʥʠʝ ʠ 

ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ ʚʷʟʢʠʭ ʚʦʜʦʥʝʬʪʷʥʳʭ ʵʤʫʣʴʩʠʠ, ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʙʦʣʝʝ ʩʣʦʞʥʳʡ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤ ʧʨʦʮʝʩʩ ʧʦʜʛʦʪʦʚʢʠ ʥʝʬʪʠ; ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʩʣʦʞʥʦʩʪʠ ʧʦ 

ʜʦʩʪʘʚʢʝ ʨʝʘʛʝʥʪʦʚ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʧʦ ʧʨʠʛʦʪʦʚʣʝʥʠʶ ʩʦʩʪʘʚʦʚ ʥʘ ʧʨʦʤʳʩʣʝ. 

ʆʧʳʪ ʧʨʦʤʳʩʣʦʚʳʭ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʧʳʪʘʥʠʡ ʪʝʭʥʦʣʦʛʠʠ ASP- ʟʘʚʦʜʥʝʥʠʷ 

ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ ʦʩʥʦʚʥʳʭ ʵʪʘʧʦʚ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʠ: 

¶ ʫʥʠʬʠʢʘʮʠʷ ʤʝʪʦʜʠʢ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʦʜʙʦʨʘ ʩʦʩʪʘʚʦʚ ʠ ʦʮʝʥʢʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ASP-ʟʘʚʦʜʥʝʥʠʷ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʟʘʚʦʜʥʝʥʠʷ ʧʣʘʩʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʣʝʢʩʥʳʭ 

ʨʝʘʛʝʥʪʦʚ, ʦʧʨʝʜʝʣʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘ 

ʧʨʦʤʳʩʣʦʚʳʝ ʫʩʣʦʚʠʷ; 

¶ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʠʤʝʥʝʥʠʷ ʇɸɺ (ʧʦʥʠʤʘʥʠʝ ʫʩʣʦʚʠʡ, 

ʧʨʠʚʦʜʷʱʠʭ ʢ ʠʟʤʝʥʝʥʠʶ ʧʦʚʝʜʝʥʠʷ ʩʦʩʪʘʚʦʚ ʧʨʠ ʜʚʠʞʝʥʠʠ ʧʦ ʚʦʜʦ- ʠ ʥʝʬʪʝʥʘʩʳʱʝʥʥʳʤ 

ʧʣʘʩʪʘʤ; ʚʳʙʦʨ ʪʠʧʘ, ʩʦʩʪʘʚʘ ʠ ʦʙʲʝʤʘ ʦʪʦʨʦʯʝʢ ʜʦ ʠ ʧʦʩʣʝ ʧʦʜʘʯʠ ʨʝʘʛʝʥʪʘ ʩ ʮʝʣʴʶ 

ʫʤʝʥʴʰʝʥʠʷ ʧʦʪʝʨʴ ʇɸɺ ʧʨʠ ʧʦʩʣʝʜʫʶʱʝʡ ʟʘʢʘʯʢʝ ʦʪʦʨʦʯʢʠ ASP-ʩʦʩʪʘʚʘ, ʦʮʝʥʢʘ 

ʧʝʨʩʧʝʢʪʠʚ ʮʠʢʣʠʯʝʩʢʦʡ ʟʘʢʘʯʢʠ ʨʝʘʛʝʥʪʦʚ ʠ ʪ.ʜ.); 

¶ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʦʩʪʘʚʦʚ (ʜʦʩʪʠʞʝʥʠʝ ʫʣʴʪʨʘʥʠʟʢʠʭ ʟʥʘʯʝʥʠʡ ʤʝʞʬʘʟʥʦʛʦ 
ʥʘʪʷʞʝʥʠʷ; ʩʦʩʪʘʚʳʩ ʨʝʛʫʣʠʨʫʝʤʦʡ ʚʷʟʢʦʩʪʴʶ; ʩʝʣʝʢʪʠʚʥʳʝ çʩʘʤʦʦʪʢʣʦʥʷʶʱʠʝʩʷè ʩʠʩʪʝʤʳ; 

ʧʨʠʤʝʥʝʥʠʝ ʩʤʝʩʝʚʳʭ ʇɸɺ, ʩʥʠʞʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʢʪʠʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʧʨʠʤʝʥʝʥʠʝ 

ʥʦʚʳʭ ʪʠʧʦʚ ʇɸɺ). ɺ ʮʝʣʷʭ ʤʠʥʠʤʠʟʘʮʠʠ ʨʘʩʭʦʜʦʚ ʥʘ ʜʦʨʦʛʦʩʪʦʷʱʠʝ ʢʦʤʧʦʥʝʥʪʳ, ʦʩʦʙʳʡ 

ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʨʘʙʦʪʳ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʥʠʟʢʦʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʭ 

ʩʦʩʪʘʚʦʚ. ʉʦʭʨʘʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠ ʥʠʟʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʇɸɺ 

ʚʦʟʤʦʞʥʦ ʧʨʠ ʪʱʘʪʝʣʴʥʦʤ ʧʦʜʙʦʨʝ ʢʦʤʧʦʥʝʥʪʦʚ ʨʘʩʪʚʦʨʘ ʠʣʠ/ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʇɸɺ, 

ʦʙʣʘʜʘʶʱʠʭ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʦʧʫʙʣʠʢʦʚʘʥʦ 

ʤʥʦʞʝʩʪʚʦ ʨʘʙʦʪ, ʧʦʩʚʷʱʝʥʥʳʭ ʩʠʥʪʝʟʫ ʠ ʠʩʧʳʪʘʥʠʷʤ ʥʦʚʳʭ ʇɸɺ. ʅʘʧʨʠʤʝʨ, ʚ ʨʘʙʦʪʝ [6] 

ʦʙʩʫʞʜʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʠʤʝʨʥʳʭ ʘʥʠʦʥʥʳʭ ʇɸɺ ʦʙʣʘʜʘʶʱʠʭ ʚʳʩʦʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ, ʟʘ ʩʯʝʪ ʥʠʟʢʠʭ ʟʥʘʯʝʥʠʡ ʢʨʠʪʠʯʝʩʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʠʮʝʣʣʦʦʙʨʘʟʦʚʘʥʠʷ, 

ʚʦʟʤʦʞʥʦʩʪʠ ʜʦʩʪʠʞʝʥʠʷ ʫʣʴʪʨʘʥʠʟʢʠʭ ʤʝʞʬʘʟʥʳʭ ʥʘʪʷʞʝʥʠʡ ʥʘ ʛʨʘʥʠʮʝ ʩ ʥʝʬʪʴʶ ʠ ʚʦʜʦʡ 

ʠ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʩʦʣʶʙʠʣʠʟʠʨʫʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ. ɼʨʫʛʠʤ ʚʘʞʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʦʩʪʘʚʦʚ ʄʈ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʤʠʮʝʣʣʦʦʙʨʘʟʦʚʘʥʠʷ ʩʤʝʩʝʡ ʇɸɺ, 

ʧʦʟʚʦʣʷʶʱʠʭ ʠʟʤʝʥʷʪʴ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ ʩʚʦʡʩʪʚʘ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʩʦʩʪʘʚʦʚ. 

 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ: 

1. ʈ.ʍ. ʄʫʩʣʠʤʦʚ. ʅʝʬʪʝʦʪʜʘʯʘ: ʧʨʦʰʣʦʝ, ʥʘʩʪʦʷʱʝʝ, ʙʫʜʫʱʝʝ: ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ. 

ï ʂʘʟʘʥʴ: ʀʟʜ-ʚʦ çʌᴅʥè ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʈʊ, 2014. ï C. 36-37. 
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ʋɼʂ 622.24 

ɻʃʋʐɽʅʀɽ - ʂɸʂ ʆʉʅʆɺʆʇʆʃʆɻɸʖʑʀʁ ʕʊɸʇ ʂɸʇʀʊɸʃʔʅʆɻʆ 

ʈɽʄʆʅʊɸ ʉʂɺɸɾʀʅ 

ʄ.ʖ.ɺʦʞʘʢʠʥ, ɻ.ʂ.ʏʫʢʪʫʨʦʚ  

(ʋʬʠʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʥʝʬʪʷʥʦʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ) 

 

ɸʥʥʦʪʘʮʠʷ. ɺʦʧʨʦʩʦʤ ʧʫʙʣʠʢʘʮʠʠ ʷʚʣʷʝʪʩʷ ʢʘʧʠʪʘʣʴʥʳʡ ʨʝʤʦʥʪ ʩʢʚʘʞʠʥ, ʚ 

ʯʘʩʪʥʦʩʪʠ ʛʣʫʰʝʥʠʝ, ʢʘʢ ʥʘʠʙʦʣʝʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʡ ʠ ʚʘʞʥʳʡ ʵʪʘʧ. ɺ ʵʪʦʡ ʩʪʘʪʴʝ ʤʳ 

ʨʘʩʩʤʦʪʨʠʤ ʧʨʦʙʣʝʤʳ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʛʣʫʰʝʥʠʠ ʛʘʟʦʚʳʭ ʠ ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʥʘ ʧʨʠʤʝʨʝ ʋʨʝʥʛʦʡʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʘ ʪʘʢʞʝ ʨʘʩʩʤʦʪʨʠʤ 

ʙʣʦʢʠʨʫʶʱʫʶ ʢʦʤʧʦʟʠʮʠʶ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʣʫʰʝʥʠʝ, ʩʢʚʘʞʠʥʘ, ʛʘʟʦʚʳʡ ʢʦʥʜʝʥʩʘʪ, ʞʠʜʢʦʩʪʴ, ʚʷʟʢʦʩʪʴ, 

ʦʙʨʘʟʦʚʘʥʠʝ. 
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JAMMING  - AS THE FUNDAMENTAL STAGE  

OF THE CAPITAL REPAIR OF WELLS  

 M. Yu.Vogakin,G. K. Chukturov 

(FSBEI of HE USPTU) 

 

Abstract. The subject of this publication deals with the overhaul of wells, in particular 

silencing, as the most fundamental and important stage. In this article, we will consider the 

problems that arise when killing gas and gas condensate fields on the example of Urengoy field, ʘnd 

also consider blocking composition. 

Keywords: Jamming, well, gas condensate, liquid, viscosity, formation. 

 

ʏʪʦʙʳ ʫʜʝʨʞʘʪʴ ʩʫʱʝʩʪʚʫʶʱʠʡ ʫʨʦʚʝʥʴ ʜʦʙʳʯʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʜʝʥʠʝ ʩʣʦʞʥʦʛʦ 

ʢʘʧʠʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʘ ʩʢʚʘʞʠʥ. ʈʘʩʩʤʦʪʨʠʤ ʵʪʦʪ ʧʨʦʮʝʩʩ ʥʘ ʧʨʠʤʝʨʝ ʋʨʝʥʛʦʡʩʢʦʛʦ 

ʥʝʬʪʝʛʘʟʦʢʦʥʜʝʥʩʘʪʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ.  

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʨʝʤʦʥʪ ʩʢʚʘʞʠʥʳ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ: 

1. ʇʝʨʝʜʠʩʣʦʢʘʮʠʷ ʠ ʨʘʩʩʪʘʥʦʚʢʘ ʙʨʠʛʘʜʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ - 10,3%; 

2. ɻʣʫʰʝʥʠʝ ʩʢʚʘʞʠʥʳ - 2,3%; 

3. ʀʟʚʣʝʯʝʥʠʝ ʧʦʜʟʝʤʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ - 18,5%; 

4. ʂʦʤʧʣʝʢʩ ʨʘʙʦʪ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʪʝʭ.ʩʦʩʪʦʷʥʠʷ ʩʢʚʘʞʠʥʳ - 9,5%; 

5. ʈʝʤʦʥʪʥʦ-ʠʟʦʣʷʮʠʦʥʥʳʝ ʨʘʙʦʪʳ - 8,9%; 

6. ʉʧʫʩʢ ʧʦʜʟʝʤʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ - 8,9%; 

7. ʆʩʚʦʝʥʠʝ, ʚʳʚʦʜ ʩʢʚʘʞʠʥʳ ʥʘ ʨʝʞʠʤ ʠ ʟʘʧʫʩʢ ʚ ʪʝʭʥʦʣʦʛʠʶ - 47,5% 
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ʅʘʤʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʧʨʦʚʝʜʸʥʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ ʟʘ ʧʦʩʣʝʜʥʠʝ ʧʷʪʴ 

ʣʝʪ ʠ ʩʜʝʣʘʥ ʚʳʚʦʜ, ʯʪʦ ʛʣʫʰʝʥʠʝ ʠ, ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʥʦʝ ʩ ʥʠʤ ʦʩʚʦʝʥʠʝ, ʟʘʥʠʤʘʶʪ 

ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʚʨʝʤʝʥʠ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʨʘʙʦʪ ʧʦ ʨʝʤʦʥʪʫ ʩʢʚʘʞʠʥʳ. 

ʇʨʠ ʛʣʫʰʝʥʠʠ ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʳʭ ʠ ʥʝʬʪʷʥʳʭ ʩʢʚʘʞʠʥ ʋʨʝʥʛʦʡʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʩ 

ɸʅʇɼ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʧʦʩʦʙ ʛʣʫʰʝʥʠʷ ʩʢʚʘʞʠʥʳ ʙʝʟ ʙʣʦʢʠʨʦʚʘʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʣʘʩʪʘ. 

ʇʨʠ ʛʣʫʰʝʥʠʠ ʛʘʟʦʚʳʭ ʠ ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʳʭ ʩʢʚʘʞʠʥ ʋʨʝʥʛʦʡʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʩ ɸʅʇɼ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʧʦʩʦʙ ʛʣʫʰʝʥʠʷ ʩʢʚʘʞʠʥʳ ʩ ʚʨʝʤʝʥʥʳʤ ʙʣʦʢʠʨʦʚʘʥʠʝʤ ʧʨʦʜʫʢʪʠʚʥʦʛʦ 

ʧʣʘʩʪʘ. ɺʨʝʤʝʥʥʦʝ ʙʣʦʢʠʨʦʚʘʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʣʘʩʪʘ ʚʢʣʶʯʘʝʪ ʟʘʢʘʯʢʫ ʦʧʨʝʜʝʣʸʥʥʦʛʦ 

ʦʙʲʝʤʘ ʙʣʦʢʠʨʫʶʱʝʡ ʞʠʜʢʦʩʪʠ ʚ ʠʥʪʝʨʚʘʣ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʣʘʩʪʘ ʠ ʧʦʩʣʝʜʫʶʱʫʶ ʧʨʦʜʘʚʢʫ 

ʵʪʦʡ ʞʠʜʢʦʩʪʠ ʚ ʧʣʘʩʪ ʩ ʮʝʣʴʶ ʩʦʟʜʘʥʠʷ ʚʨʝʤʝʥʥʦʛʦ ʙʣʦʢʠʨʫʶʱʝʛʦ ʵʢʨʘʥʘ. ʆʩʪʘʚʰʠʡʩʷ 

ʦʙʲʝʤ ʩʢʚʘʞʠʥʳ ʟʘʧʦʣʥʷʝʪʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʞʠʜʢʦʩʪʴʶ.  

ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʪʝʭʥʦʣʦʛʠʡ ʧʨʠʤʝʥʝʥʠʷ ʙʣʦʢʠʨʫʶʱʝʡ ʞʠʜʢʦʩʪʠ: 

- ʪʝʭʥʦʣʦʛʠʷ ʆʆʆ çʅʇʇ çʈʦʩʊʕʂʪʝʭʥʦʣʦʛʠʠè ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʣʦʢʠʨʫʶʱʝʛʦ 

ʩʦʩʪʘʚʘ ʥʘ ʦʩʥʦʚʝ  ʅʊɾ-3ʄ, ʈɻʉ-100 ʠ ʜʨ.; 

- ʪʝʭʥʦʣʦʛʠʷ ʆʆʆ çɻʘʟʧʨʦʤ ʧʦʜʟʝʤʨʝʤʦʥʪ ʋʨʝʥʛʦʡè ʋʨʝʥʛʦʡʩʢʦʛʦ ʋʀʈʉ: 

1) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʨʝʮʝʧʪʫʨ ɹʈ-ɺɺ (ʙʣʦʢʠʨʫʶʱʠʭ ʩʦʩʪʘʚʦʚ ʚʳʩʦʢʦʡ 

ʚʷʟʢʦʩʪʠ); 

2) ʥʘʩʳʱʝʥʠʝ ʞʠʜʢʦʩʪʠ ʛʣʫʰʝʥʠʷ ʢʦʣʴʤʘʪʘʥʪʘʤʠ (ʚʝʨʤʠʢʫʣʠʪʦʤ ʠʣʠ ʤʝʣʦʤ). 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʞʠʜʢʦʩʪʠ, ʢʦʪʦʨʳʝ ʧʨʠʤʝʥʷʶʪ ʚ ʆʆʆ çɻʘʟʧʨʦʤ ʧʦʜʟʝʤʨʝʤʦʥʪ 

ʋʨʝʥʛʦʡè ʧʦ ʦʙʲʝʢʪʠʚʥʳʤ ʧʨʠʯʠʥʘʤ ʩʦʟʜʘʶʪ ʧʨʝʚʳʰʝʥʠʝ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ ʥʘʜ 

ʧʣʘʩʪʦʚʳʤ ʚ 4-5 ʨʘʟ. ʆʪʩʶʜʘ ʠ ʥʘʯʠʥʘʶʪʩʷ ʚʩʝ ʩʣʦʞʥʦʩʪʠ: ʧʦʛʣʦʱʝʥʠʝ ɾɻ; ʦʪʩʫʪʩʪʚʠʝ 

ʮʠʨʢʫʣʷʮʠʠ, ʫʧʣʦʪʥʝʥʠʝ ʬʠʣʴʪʨʘʮʠʦʥʥʦʡ ʢʦʨʢʠ [1,2]. 

 

ʊʘʙʣʠʮʘ 1 ï ʋʩʧʝʰʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʛʣʫʰʝʥʠʷ ʩʢʚʘʞʠʥ 

ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʠ ʘʥʘʣʠʟʝ ʦʧʝʨʘʮʠʡ ʧʦ ʛʣʫʰʝʥʠʶ ʩʢʚʘʞʠʥ ʋʅɻʂʄ ʟʘ ʧʦʩʣʝʜʥʠʝ ʧʷʪʴ 

ʣʝʪ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʫʣʫʯʰʝʥʠʷ ʫʩʧʝʰʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʧʦ 

ʛʣʫʰʝʥʠʶ ʥʘ ʛʘʟʦʚʳʭ, ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʳʭ ʠ ʥʝʬʪʷʥʳʭ ʩʢʚʘʞʠʥʘʭ. ʅʦ ʟʘʤʝʪʥʦ, ʯʪʦ ʙʦʣʴʰʝ 

ʚʩʝʛʦ ʩʣʦʞʥʦʩʪʝʡ ʚʦʟʥʠʢʘʶʪ ʥʘ ʛʘʟʦʚʳʭ ʩʢʚʘʞʠʥʘʭ (ʪʘʙʣʠʮʘ 1). 

ʇʨʠʯʠʥʦʡ ʧʦʛʣʦʱʝʥʠʷ ʙʣʦʢʠʨʫʶʱʠʭ ʩʦʩʪʘʚʦʚ ʠ ʨʘʙʦʯʠʭ ʞʠʜʢʦʩʪʝʡ ʧʨʠ ʛʣʫʰʝʥʠʠ 

ʩʢʚʘʞʠʥ ʷʚʣʷʶʪʩʷ: 

 ̄

ʧ/ʧ 

ʂʘʪʝʛʦʨʠʷ 

ʩʢʚʘʞʠʥ 
ɻʦʜ 

ɺʩʝʛʦ 

ʪʝʭʥʦʣʦʛʠ

ʯʝʩʢʠʭ 

ʦʧʝʨʘʮʠʡ 

ʂʦʣ-ʚʦ ʩʢʚ/ʦʧʝʨʘʮʠʡ 
ʋʩʧʝʰʥʦʩʪʴ ʙʝʟ 

ʫʯʸʪʘ 

ʣʠʢʚʠʜʘʮʠʠ 

ʧʦʛʣʦʱʝʥʠʷ, % 

ʆʙʱʘʷ 

ʫʩʧʝʰʥʦʩʪʴ, 

% 
ʇʝʨʚʠʯʥʦʝ 

ʛʣʫʰʝʥʠʝ 

ʃʠʢʚʠʜʘʮʠʷ 

ʧʦʛʣʦʱʝʥʠʡ 

ɾɻ 

ʇʦʚʪʦʨʥʳʝ 

ʛʣʫʰʝʥʠʷ 

1 2 3 4 5 6 7 8 9 

1 ɻʘʟʦʚʳʝ 

2008 58 36 15 7 76,9 82 

2009 43 28 11 4 87,5 90 

2010 47 32 6 9 75,9 80,1 

2011 51 42 7 2 84 86 

2012 47 38 7 2 81,6 95,9 

ʀʊʆɻʆ: 246 176 46 24 81,18 86,74 

2 
ɻʘʟʦʢʦʥʜʝʥʩʘʪ

ʥʳʝ 

2008 6 6 - - 100 100 

2009 6 4 2 - 100 100 

2010 23 14 5 4 77,7 96 

2011 13 12 - 1 92 92 

2012 13 9 3 1 76,9 100 

ʀʊʆɻʆ 61 45 10 6 89,32 97,6 
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¶ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ ʩʦʩʪʦʷʥʠʠ ʮʝʤʝʥʪʥʦʛʦ ʢʘʤʥʷ ʟʘ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ 

ʢʦʣʦʥʥʦʡ ʠ ʥʘʣʠʯʠʠ ʟʘʢʦʣʦʥʥʳʭ ʧʝʨʝʪʦʢʦʚ;  

¶ ʦʪʩʫʪʩʪʚʠʝ ʠʥʬʦʨʤʘʮʠʠ ʠʣʠ ʥʝʚʝʨʥʳʝ ʜʘʥʥʳʝ ʦ ʩʦʩʪʦʷʥʠʠ ʮʝʤʝʥʪʥʦʛʦ ʢʘʤʥʷ 

ʟʘ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʢʦʣʦʥʥʦʡ ʠ ʥʘʣʠʯʠʠ ʟʘʢʦʣʦʥʥʳʭ ʧʝʨʝʪʦʢʦʚ  

¶ ʦʪʩʫʪʩʪʚʠʝ ʠʣʠ ʥʝʚʝʨʥʳʝ ʜʘʥʥʳʝ ʦ ʪʝʭʥʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ ʩʢʚʘʞʠʥʳ ʠ ʢʦʣʦʥʥ 

¶ ʚʳʩʦʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʨʠʩʪʦʩʪʠ, ʠ ʨʘʟʜʨʝʥʠʨʦʚʘʥʥʦʩʪʴ ʧʨʦʜʫʢʪʠʚʥʳʭ 

ʧʣʘʩʪʦʚ  

ɺ ʩʚʷʟʠ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʧʣʘʩʪʦʚʦʛʦ ʜʘʚʣʝʥʠʷ ʠ ʙʦʣʴʰʦʡ ʨʘʟʜʨʝʥʠʨʦʚʘʥʥʦʩʪʴʶ ʇɿʇ 

ʥʝʦʙʭʦʜʠʤʘ ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʨʝʮʝʧʪʫʨ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʭ ʙʣʦʢʠʨʫʶʱʠʭ ʩʦʩʪʘʚʦʚ ʩ ʙʦʣʝʝ 

ʚʳʩʦʢʠʤʠ ʙʣʦʢʠʨʫʶʱʠʤʠ ʢʘʯʝʩʪʚʘʤʠ ʘ ʪʘʢʞʝ ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʫʜʝʣʴʥʳʤ ʚʝʩʦʤ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʤʠʥʠʤʘʣʴʥʦʝ ʨʝʧʨʝʩʩʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʇɿʇ ʠ ʧʦʟʚʦʣʷʶʱʠʭ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʝʞʥʠʝ ʙʣʦʢʠʨʫʶʱʠʝ ʩʦʩʪʘʚʳ [4,5,6,7]. 

ʅʝʦʙʭʦʜʠʤʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʨʘʙʦʪ 

ʧʦ ʛʣʫʰʝʥʠʶ ʩʢʚʘʞʠʥ, ʧʦʟʚʦʣʷʶʱʝʝ ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʦʜʫʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʧʨʠʤʝʥʷʶʱʠʝʩʷ ʪʝʭʥʦʣʦʛʠʠ ʠ ʞʠʜʢʦʩʪʠ ʛʣʫʰʝʥʠʷ [7,8].  

ʀʤʝʥʥʦ ʢʘʯʝʩʪʚʝʥʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʨʝʤʦʥʪʘ ʩʢʚʘʞʠʥ ʠ ʚʳʚʦʜ ʠʭ ʥʘ ʤʘʢʩʠʤʘʣʴʥʦ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʡ ʤʝʞʨʝʤʦʥʪʥʳʡ ʧʝʨʠʦʜ, ʷʚʣʷʝʪʩʷ ʧʨʠʦʨʠʪʝʪʥʳʤ, ʘ ʧʦʩʢʦʣʴʢʫ ʵʪʘʧ 

ʛʣʫʰʝʥʠʷ ʥʘʧʨʷʤʫʶ ʚʣʠʷʝʪ ʥʘ ʜʘʣʴʥʝʡʰʫʶ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʝʤʦʥʪʘ, ʩʦʩʪʦʷʥʠʝ 
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ʅ. ɸ. ɺʦʨʩʠʥʘ ʕ. ʄ., ʐʘʨʘʬʫʪʜʠʥʦʚ 

(ʌʠʣʠʘʣ ʌɻɹʆʋ ɺʆ ʋɻʅʊʋ ʚ ʛ. ʆʢʪʷʙʨʴʩʢʦʤ) 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʭʝʤ ʩʙʦʨʘ ʠ 

ʧʦʜʛʦʪʦʚʢʠ ʥʝʬʪʠ, ʚʳʷʚʣʝʥʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʥʝʜʦʩʪʘʪʢʠ, ʧʨʝʜʣʦʞʝʥʦ ʠʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ 

ʨʝʰʝʥʠʝ, ʘ ʪʘʢʞʝ ʝʛʦ ʦʙʦʩʥʦʚʘʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʨʛʘʥʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʚʥʫʪʨʠʧʨʦʤʳʩʣʦʚʦʛʦ 

ʩʙʦʨʘ, ʧʦʜʛʦʪʦʚʢʠ ʠ ʫʯʝʪʘ ʧʨʦʜʫʢʮʠʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʫʛʤʫʪʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. ʇʨʠʚʝʜʝʥʘ 

ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʥʘʠʤʝʥʦʚʘʥʠʶ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʥʘ ʜʘʥʥʦʤ 

ʦʙʲʝʢʪʝ ʨʘʟʨʘʙʦʪʢʠ, ʝʛʦ ʨʘʙʦʯʠʝ ʧʘʨʘʤʝʪʨʳ ʠ ʫʟʣʳ.  
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Abstract. In this article analysis of functioning well products collection and preparation 

schemes is introduced, also technological disadvantages are identified, its solution is proposed and 

its basis concerning infield products collection, preparation and counting system organization is 

suggested. The denomination information of technical equipment that is used in the producing 

object and its working parameters and units are provided. 
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ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʉʫʛʤʫʪʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ 

ʩʙʦʨʘ ʠ ʧʦʜʛʦʪʦʚʢʠ ʩʢʚʘʞʠʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʚʳʩʦʢʦʥʘʧʦʨʥʦʡ 

ʦʜʥʦʪʨʫʙʥʦʡ ʩʠʩʪʝʤʳ, ʧʦʟʚʦʣʷʶʱʝʡ ʧʨʝʢʨʘʪʠʪʴ ʩʦʦʨʫʞʝʥʠʝ ʫʯʘʩʪʢʦʚʳʭ ʧʫʥʢʪʦʚ ʩʙʦʨʘ, ʘ 

ʪʘʢʞʝ ʧʝʨʝʥʝʩʪʠ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʩʝʧʘʨʘʮʠʠ ʥʝʬʪʠ ʥʘ ʮʝʥʪʨʘʣʴʥʳʝ ʧʫʥʢʪʳ ʩʙʦʨʘ [1]. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʜʦʩʪʠʛʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʫʚʝʣʠʯʝʥʠʝ ʠ ʮʝʥʪʨʘʣʠʟʘʮʠʷ ʧʫʥʢʪʦʚ ʩʙʦʨʘ [2]. 

ɺʧʦʩʣʝʜʩʪʚʠʠ ʫʤʝʥʴʰʘʝʪʩʷ ʤʝʪʘʣʣʦʝʤʢʦʩʪʴ ʥʝʬʪʝʛʘʟʦʩʙʦʨʥʦʡ ʩʠʩʪʝʤʳ ʪʨʫʙʦʧʨʦʚʦʜʦʚ, 

ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʚʦʚʣʝʢʘʝʪʩʷ ʚ ʨʘʙʦʪʫ ʝʩʪʝʩʪʚʝʥʥʘʷ ʧʣʘʩʪʦʚʘʷ ʵʥʝʨʛʠʷ ʠ ʦʪʧʘʜʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʩʦʦʨʫʞʝʥʠʠ ʥʘʩʦʩʥʳʭ ʠ ʢʦʤʧʨʝʩʩʦʨʥʳʭ ʩʪʘʥʮʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʨʦʤʳʩʣʘ, 

ʘ ʪʘʢʞʝ ʩʪʘʥʦʚʠʪʩʷ ʚʦʟʤʦʞʥʳʤ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʩʪʫʧʝʥʝʡ ʩʝʧʘʨʘʮʠʠ ʠ ʦʙʝʩʧʝʯʠʪʴ 

ʫʪʠʣʠʟʘʮʠʶ ʧʦʧʫʪʥʦʛʦ ʥʝʬʪʷʥʦʛʦ ʛʘʟʘ ʩ ʥʘʯʘʣʴʥʦʛʦ ʵʪʘʧʘ ʨʘʟʨʘʙʦʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ [3]. 

ʉʦʛʣʘʩʥʦ ʘʥʘʣʠʟʫ ʨʘʙʦʪʳ ʧʨʠʤʝʥʷʝʤʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʳ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ 

ʥʝʜʦʩʪʘʪʢʦʤ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʧʦ ʧʨʠʯʠʥʝ ʚʳʩʦʢʦʛʦ ʦʙʲʝʤʥʦʛʦ ʛʘʟʦʚʦʛʦ ʬʘʢʪʦʨʘ ʚ 

ʩʤʝʩʠ (ʜʦʩʪʠʛʘʝʪ 90%) ʚ ʥʝʬʪʝʛʘʟʦʩʙʦʨʥʦʤ ʪʨʫʙʦʧʨʦʚʦʜʝ ʧʨʦʠʩʭʦʜʷʪ ʩʫʱʝʩʪʚʝʥʥʳʝ 

ʧʫʣʴʩʘʮʠʠ ʜʘʚʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʤʘʩʩʦʚʳʡ ʨʘʩʭʦʜ ʞʠʜʢʦʩʪʠ ʠ ʛʘʟʘ. ʕʪʦ ʧʦʥʠʞʘʝʪ ʥʘʜʝʞʥʦʩʪʴ 
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ʪʨʫʙʦʧʨʦʚʦʜʦʚ, ʩʪʘʥʦʚʠʪʩʷ ʧʨʠʯʠʥʦʡ ʠʭ ʨʘʟʨʫʰʝʥʠʷ ʧʦ ʧʨʠʯʠʥʝ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʮʠʢʣʦʚ ʥʘʛʨʫʞʝʥʠʷ ʠ ʨʘʟʛʨʫʟʢʠ ʤʝʪʘʣʣʘ ʪʨʫʙ ʠ ʢʨʘʡʥʝ ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʝʪ ʥʘ ʨʘʙʦʪʫ 

ʩʝʧʘʨʘʪʦʨʦʚ ʠ ʢʦʥʪʨʦʣʴʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʘʧʧʘʨʘʪʫʨʳ [4]. 

ɼʣʷ ʨʘʟʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʠʥʩʪʠʪʫʪʦʤ çɻʠʧʨʦʚʦʩʪʦʢʥʝʬʪʴè 

(ʛ. ʉʘʤʘʨʘ) ʩʧʨʦʝʢʪʠʨʦʚʘʥʘ ʥʘʧʦʨʥʘʷ ʩʠʩʪʝʤʘ ʩʙʦʨʘ ʥʝʬʪʠ ʠ ʛʘʟʘ, ʮʝʣʴʶ ʢʦʪʦʨʦʡ 

ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʴʰʝʝ ʫʢʨʫʧʥʝʥʠʝ ʠ ʮʝʥʪʨʘʣʠʟʘʮʠʷ ʦʙʲʝʢʪʦʚ ʨʘʟʜʝʣʝʥʠʷ ʧʨʦʜʫʢʮʠʠ ʩʢʚʘʞʠʥ 

ʠ ʧʦʜʛʦʪʦʚʢʠ ʥʝʬʪʠ ʠ ʛʘʟʘ ʢ ʜʘʣʴʥʝʡʰʝʤʫ ʤʘʛʠʩʪʨʘʣʴʥʦʤʫ ʪʨʘʥʩʧʦʨʪʫ ʠʤʝʥʥʦ ʚ ʫʩʣʦʚʠʷʭ 

ʦʪʩʫʪʩʪʚʠʷ ʚʳʩʦʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʘʚʣʝʥʠʡ ʥʘ ʫʩʪʴʝ ʩʢʚʘʞʠʥ ʧʨʠ ʜʘʥʥʳʭ ʧʣʘʩʪʦʚʳʭ 

ʜʘʚʣʝʥʠʷʭ. ɼʘʥʥʘʷ ʩʠʩʪʝʤʘ ʥʝʬʪʝ- ʠ ʛʘʟʦʩʙʦʨʘ ʠʩʧʦʣʴʟʫʝʪ ʦʜʥʦʪʨʫʙʥʳʡ ʤʝʪʦʜ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʥʝʬʪʠ ʠ ʛʘʟʘ ʜʦ ʫʯʘʩʪʢʦʚʳʭ ʩʝʧʘʨʘʮʠʦʥʥʳʭ ʫʩʪʘʥʦʚʦʢ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʜʦ 7 ʢʤ ʦʪ ʩʢʚʘʞʠʥ, ʘ ʪʘʢʞʝ ʪʨʘʥʩʧʦʨʪ ʛʘʟʦʥʘʩʳʱʝʥʥʳʭ 

ʦʜʥʦʬʘʟʥʳʭ ʥʝʬʪʝʡ ʜʦ ʎʉʇ ʥʘ ʨʘʩʩʪʦʷʥʠʝ ʜʦ 100 ʢʤ ʠ ʙʦʣʝʝ [5]. 

ʂʨʦʤʝ ʪʦʛʦ, ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʩʠʩʪʝʤʦʡ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʥʝʨʛʠʠ 

ʧʣʘʩʪʘ ʠʣʠ ʥʘʧʦʨʘ, ʩʦʟʜʘʚʘʝʤʦʛʦ ʥʘʩʦʩʘʤʠ ʛʣʫʙʠʥʥʦʛʦ ʪʠʧʘ, ʜʣʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʷ ʛʘʟʘ, 

ʧʦʣʫʯʝʥʥʦʛʦ ʥʘ ʧʝʨʚʦʡ ʩʪʫʧʝʥʠ ʩʝʧʘʨʘʮʠʠ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʝ ʨʘʩʩʪʦʷʥʠʷ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʢʦʤʧʨʝʩʩʦʨʦʚ. ʋʩʪʴʝʚʦʝ ʜʘʚʣʝʥʠʝ ʩʢʚʘʞʠʥ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 1.0 - 1.5 ʄʇʘ. 

ʇʨʦʜʫʢʮʠʷ ʜʦʙʳʚʘʶʱʠʭ ʥʝʬʪʷʥʳʭ ʩʢʚʘʞʠʥ ʩʣʝʜʫʝʪ ʜʦ ʛʨʫʧʧʦʚʳʭ ʟʘʤʝʨʥʳʭ ʫʩʪʘʥʦʚʦʢ 

(ɸɻɿʋ), ʛʜʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʝʨʠʦʜʠʯʝʩʢʠʡ ʟʘʤʝʨ ʜʝʙʠʪʦʚ ʩʢʚʘʞʠʥ [6]. ɼʘʣʝʝ ʵʪʘ ʧʨʦʜʫʢʮʠʷ 

ʧʦ ʦʜʥʦʤʫ ʪʨʫʙʦʧʨʦʚʦʜʫ ʧʦʩʪʫʧʘʝʪ ʚ ʩʝʧʘʨʘʪʦʨʳ ʧʝʨʚʦʡ ʩʪʫʧʝʥʠ, ʢʦʪʦʨʳʝ ʩʛʨʫʧʧʠʨʦʚʘʥʳ ʥʘ 

ʫʯʘʩʪʢʦʚʳʭ ʩʝʧʘʨʘʮʠʦʥʥʳʭ ʧʫʥʢʪʘʭ. ʇʦʩʣʝ ʧʨʦʮʝʩʩʘ ʩʝʧʘʨʘʮʠʠ ʧʝʨʚʦʡ ʩʪʫʧʝʥʠ ʚ ʫʩʣʦʚʠʷʭ 

ʜʘʚʣʝʥʠʷ ʦʪ 0.5 ʜʦ 0.6 ʄʇʘ ʛʘʟ ʧʦʩʨʝʜʩʪʚʦʤ ʜʘʚʣʝʥʠʷ ʚ ʩʝʧʘʨʘʪʦʨʝ ʩʣʝʜʫʝʪ ʢ ʧʦʪʨʝʙʠʪʝʣʷʤ, ʘ 

ʥʝʬʪʴ ʩ ʦʩʪʘʪʢʦʤ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʚ ʥʝʤ ʛʘʟʘ ï ʥʘ ʮʝʥʪʨʘʣʴʥʳʡ ʩʙʦʨʥʳʡ ʧʫʥʢʪ [7]. ʅʘ ʜʘʥʥʦʤ 

ʧʫʥʢʪʝ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʢʦʥʝʯʥʘʷ ʩʝʧʘʨʘʮʠʷ ʥʝʬʪʠ ʠ ʛʘʟʘ, ʧʦʜʛʦʪʦʚʢʘ ʥʝʬʪʠ ʢ ʚʳʜʘʯʝ 

ʧʦʪʨʝʙʠʪʝʣʶ, ʧʝʨʝʨʘʙʦʪʢʘ ʛʘʟʘ ʚʩʝʭ ʩʪʫʧʝʥʝʡ ʩʝʧʘʨʘʮʠʠ ʠ ʧʦʜʛʦʪʦʚʢʘ ʩʪʦʯʥʳʭ ʚʦʜ ʢ ʟʘʢʘʯʢʝ 

ʚ ʧʣʘʩʪʳ [8]. 

ʇʦʜʚʦʜʷ ʠʪʦʛ ʜʘʥʥʦʡ ʩʪʘʪʴʠ, ʤʳ ʧʨʠʭʦʜʠʤ ʢ ʩʣʝʜʫʶʱʝʤʫ ʚʳʚʦʜʫ: ʚʳʩʦʢʦʥʘʧʦʨʥʘʷ 

ʦʜʥʦʪʨʫʙʥʘʷ ʩʠʩʪʝʤʘ ʩʙʦʨʘ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʘ ʪʦʣʴʢʦ ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʩ ʚʳʩʦʢʠʤʠ 

ʧʣʘʩʪʦʚʳʤʠ ʜʘʚʣʝʥʠʷʤʠ ʠ ʪʨʝʙʫʝʪ ʦʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ ʢ ʚʳʙʦʨʫ ʨʝʞʠʤʦʚ ʧʝʨʝʢʘʯʢʠ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʤʘʣʳʝ ʧʦʪʝʨʠ ʥʘʧʦʨʘ ʠ ʤʘʣʳʝ ʧʫʣʴʩʘʮʠʠ ʜʘʚʣʝʥʠʷ [9].  

ɺ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʧʣʘʩʪʦʚʳʝ ʜʘʚʣʝʥʠʷ ʥʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʳʩʦʢʠʭ ʟʥʘʯʝʥʠʡ ʫʩʪʴʝʚʳʭ 

ʜʘʚʣʝʥʠʡ ʥʘ ʩʢʚʘʞʠʥʘʭ (ʢʘʢ ʚ ʫʩʣʦʚʠʷʭ ʨʘʟʨʘʙʦʪʢʠ ʜʘʥʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ), ʪʦ 

ʨʘʮʠʦʥʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʚʝʜʝʥʥʦʡ ʨʘʥʝʝ ʥʘʧʦʨʥʦʡ ʩʠʩʪʝʤʳ ʩʙʦʨʘ ʥʝʬʪʠ ʠ 

ʛʘʟʘ, ʢʦʪʦʨʘʷ ʫʯʠʪʳʚʘʝʪ ʜʘʥʥʳʡ ʥʝʜʦʩʪʘʪʦʢ ʠ ʩʣʫʞʠʪ ʨʝʰʝʥʠʝʤ ʧʦʩʪʘʚʣʝʥʥʦʡ ʧʨʦʙʣʝʤʳ. 
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ʌɽɼʆʈʆɺʉʂʆɻʆ ʄɽʉʊʆʈʆɾɼɽʅʀʗ 

 ʅ.ɸ. ɺʦʨʩʠʥʘ, ɻ.ʌ. ʐʘʤʩʫʪʜʠʥʦʚʘ 

(ʌʠʣʠʘʣ ʌɻɹʆʋ ɺʆ ʋɻʅʊʋ ʚ ʛ. ʆʢʪʷʙʨʴʩʢʦʤ) 

 

ɸʥʥʦʪʘʮʠʷ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʦʚʨʝʤʝʥʥʦʝ ʥʝʬʪʝʛʘʟʦʜʦʙʳʚʘʶʱʝʝ ʫʧʨʘʚʣʝʥʠʝ 

(ʅɻɼʋ) ʨʘʩʧʦʣʘʛʘʝʪ ʭʦʟʷʡʩʪʚʦʤ ʨʘʟʥʦʛʦ ʚʠʜʘ, ʥʘʧʨʠʤʝʨ: ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʩʦʦʨʫʞʝʥʠʷ 

ʦʩʥʦʚʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʜʦʙʳʯʫ, ʩʙʦʨ ʠ ʧʦʜʛʦʪʦʚʢʫ 

ʥʝʬʪʠ ʢ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʶ, ʩʙʦʨ, ʦʯʠʩʪʢʫ ʠ ʫʪʠʣʠʟʘʮʠʶ ʥʝʬʪʷʥʦʛʦ ʛʘʟʘ, ʧʦʜʛʦʪʦʚʢʫ ʢ 

ʟʘʢʘʯʢʝ ʚ ʧʣʘʩʪ ʧʣʘʩʪʦʚʳʭ, ʩʪʦʯʥʳʭ ʠ ʧʨʝʩʥʳʭ ʚʦʜ, ʘ ʪʘʢʞʝ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʩʦʦʨʫʞʝʥʠʷ ʠ 

ʩʣʫʞʙʳ: ʵʥʝʨʛʦʭʦʟʷʡʩʪʚʦ, ʩʚʷʟʴ, ʤʝʭʘʥʠʯʝʩʢʠʝ ʤʘʩʪʝʨʩʢʠʝ, ʪʨʘʥʩʧʦʨʪ ʠ ʪ.ʜ. ɺʳʙʦʨ ʩʠʩʪʝʤʳ 

ʩʙʦʨʘ ʟʘʚʠʩʠʪ ʦʪ ʧʣʦʱʘʜʠ ʠ ʢʦʥʬʠʛʫʨʘʮʠʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʯʠʩʣʘ ʧʨʦʜʫʢʪʠʚʥʳʭ ʧʣʘʩʪʦʚ ʠ 

ʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʯʠʩʣʘ ʩʢʚʘʞʠʥ ʠ ʠʭ ʨʘʩʧʦʣʦʞʝʥʠʷ ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʠ, ʘ ʪʘʢʞʝ ʧʨʠʥʷʪʦʡ 

ʪʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ ʜʦʙʳʚʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʠʩʪʝʤʘ ʧʨʦʤʳʩʣʦʚʦʛʦ ʩʙʦʨʘ, ʟʘʤʝʨʥʘʷ ʫʩʪʘʥʦʚʢʘ, ʜʦʞʠʤʥʘʷ 

ʥʘʩʦʩʥʘʷ ʩʪʘʥʮʠʷ, ʢʦʣʠʯʝʩʪʚʦ ʥʝʬʪʠ, ʦʙʲʝʤ ʟʘʢʘʯʢʠ. 
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REQUIREMENTS TO THE OIL COLLECTION AND TREATMENT SYSTEM OF 

FEDOROVSKOYE FIELD WELLS  
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in the City of Oktyabrsky) 

 

Abstract. Today, the modern oil and gas extraction management includes farming of 

different types, for example: numerous structures of the main production purpose, that the 

production, collection and preparation of oil for transport, collection, treatment and disposal of 

petroleum gas, preparation for injection into the reservoir formation, wastewater, and freshwater, as 

well as supporting facilities and service: electrical, communication, mechanical workshops, 

transport, etc.The choice of collection system depends on the size and configuration of fields, 

number of productive strata and their characteristics, number of wells and their location on the field, 

as well as the accepted technology of processing of the produced product. 
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Keywords: system of the commercial collection, metering, booster pump station, the amount 

of oil, the volume of injection. 

 

ʆʙʝʩʧʝʯʝʥʠʝ ʙʝʩʧʝʨʝʙʦʡʥʦʡ ʨʘʙʦʪʳ ʅɻɼʋ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʣʘʥʦʚ ʜʦʙʳʯʠ ʥʝʬʪʠ ʠ ʛʘʟʘ ʟʘ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʝʨʠʦʜ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʮʝʣʴʶ, ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʢʦʪʦʨʦʡ ʥʝʦʙʭʦʜʠʤʦ, 

ʯʪʦʙʳ ʩʣʦʞʥʳʡ ʢʦʤʧʣʝʢʩ ʩʦʦʨʫʞʝʥʠʡ ʠ ʩʣʫʞʙ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ ʩʦʚʨʝʤʝʥʥʦʤʫ ʫʨʦʚʥʶ 

ʨʘʟʚʠʪʠʷ ʪʝʭʥʠʢʠ, ʪʝʭʥʦʣʦʛʠʠ ʩʙʦʨʘ ʠ ʧʦʜʛʦʪʦʚʢʠ ʥʝʬʪʠ, ʛʘʟʘ ʠ ʚʦʜʳ ʢ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʶ 

ʠʭ [1]. ʉʠʩʪʝʤʘ ʧʨʦʤʳʩʣʦʚʦʛʦ ʩʙʦʨʘ (ʉʇʉ) ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʷ ʥʝʬʪʠ, ʛʘʟʘ ʠ ʚʦʜʳ ï ʵʪʦ 

ʨʘʟʚʝʪʚʣʝʥʥʘʷ ʩʤʝʩʴ ʪʨʫʙʦʧʨʦʚʦʜʦʚ, ʧʨʦʣʦʞʝʥʥʳʭ ʥʘ ʧʣʦʱʘʜʷʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʜʟʝʤʥʦ, 

ʥʘʜʟʝʤʥʦ, ʧʦʜʚʦʜʥʦ ʠʣʠ ʥʘʚʦʜʥʦ. ɹʫʨʝʥʠʝ ʩʢʚʘʞʠʥ ʧʣʘʥʠʨʫʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʥʘ ʦʙʫʩʪʨʦʝʥʥʦʡ 

ʯʘʩʪʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 

ɼʣʷ ʨʘʟʥʳʭ ʧʦ ʧʣʦʱʘʜʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʩʝʪʴ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʙʳʚʘʝʪ ʨʘʟʣʠʯʥʦʡ [2]. 

ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʥʘ ʌʝʜʦʨʦʚʩʢʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʨʝʘʣʠʟʦʚʘʥʘ ʦʜʥʦʪʨʫʙʥʘʷ 

ʛʝʨʤʝʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʩʙʦʨʘ.  

ʇʨʦʜʫʢʮʠʷ ʩʢʚʘʞʠʥ ʧʦʜʫʩʪʴʝʚʳʤ ʜʘʚʣʝʥʠʝʤ ʧʦʜʘʝʪʩʷ ʥʘ ʛʨʫʧʧʦʚʳʝ ʟʘʤʝʨʥʳʝ 

ʫʩʪʘʥʦʚʢʠ (ɿʋ), ʛʜʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘʤʝʨ ʜʝʙʠʪʘ ʩʢʚʘʞʠʥ ʧʦʞʠʜʢʦʩʪʠ, ʦʧʨʝʜʝʣʷʶʪʩʷ ʤʘʩʩʘ 

ʥʝʬʪʠ, ʦʙʲʝʤ ʛʘʟʘ, ʧʦʩʪʫʧʘʝʪ ʥʘ ʜʦʞʠʤʥʫʶ ʥʘʩʦʩʥʫʶ ʩʪʘʥʮʠʶ (ɼʅʉ) [3]. 

ʅʘʤʝʩʪʦʨʦʞʜʝʥʠʠʚʦʩʥʦʚʥʦʤʧʨʠʥʷʪʘʪʝʭʥʦʣʦʛʠʷʩʝʧʘʨʘʮʠʠʩʧʨʠʤʝʥʝʥʠʝʤʚʭʦʜʥʦʛʦʩʝʧʘʨʘʪʦʨʘ

ʚʩʦʦʪʚʝʪʩʪʚʠʠʩʈɼ39-1048070-320 88 çʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʪʝʭʥʦʣʦʛʠʠ ʩʝʧʘʨʘʮʠʠ 

ʥʝʬʪʠ ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʩ ʧʦʜʛʘʟʦʚʳʤʠ ʟʦʥʘʤʠè[4].  

ʊʝʭʥʦʣʦʛʠʷ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʩʝʧʘʨʘʮʠʠ ʥʝʬʪʠ ʩ ʛʘʟʦʚʳʤ ʬʘʢʪʦʨʦʤ ʜʦ 1500ʤ3/ʩʫʪ ʥʘ 

ʧʝʨʚʦʡ ʩʪʫʧʝʥʠ ɼʅʉ ʠ ʂʉʇ ʠ ʦʯʠʩʪʢʠ ʛʘʟʘʦʪʢʘʧʝʣʴʥʦʡ ʥʝʬʪʠ ʜʦ ʩʦʜʝʨʞʘʥʠʷ ʥʝʙʦʣʝʝ 

0.1ʛ/ʤ3. ʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʧʦʜʛʦʪʦʚʢʘ ʧʨʦʜʫʢʮʠʠ ʩʢʚʘʞʠʥ ʌʝʜʦʨʦʚʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘ ʦʜʠʥʥʘʜʮʘʪʠ ɼʅʉ.  

ɿʘʛʨʫʟʢʘ ɼʅʉ ʠ ʋʇʉɺ ʥʘ ʜʘʪʫ ʘʥʘʣʠʟʘ ʚʮʝʣʦʤ ʧʦ ʤʝʩʪʦʨʦʞʜʝʥʠʶ ʩʦʩʪʘʚʣʷʝʪ 93% ʦʪ 

ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʤʦʱʥʦʩʪʝʡ. ʄʘʢʩʠʤʘʣʴʥʦ ʟʘʛʨʫʞʝʥʳ ɼʅʉ-9 ʥʘ 114%, ɼʅʉ-

7ʥʘ110%.ʋʩʪʘʥʦʚʣʝʥʥʳʭʤʦʱʥʦʩʪʝʡʥʘʦʩʪʘʚʰʠʭʩʷʜʝʚʷʪʠɼʅʉʜʦʩʪʘʪʦʯʥʦʜʣʷʧʨʠʝʤʘʠʦʙʨʘʙʦʪ

ʢʠʧʨʦʜʫʢʮʠʠʩʢʚʘʞʠʥ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʜʫʢʮʠʠ ʩʢʚʘʞʠʥ 

ʥʝʦʙʭʦʜʠʤʦ ʫʚʝʣʠʯʝʥʠʝ ʤʦʱʥʦʩʪʝʡ ɼʅʉ ʜʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʦʙʲʝʤʘ ʜʦʙʳʯʠ ʞʠʜʢʦʩʪʠ 

554.0ʪʳʩ.ʤ3/ʩʫʪ ʧʣʘʥʠʨʫʝʤʦʛʦ ʚ 2023ʛʦʜʫ. 

ʉɼʅʉ ʯʘʩʪʠʯʥʦ ʦʙʚʦʜʥʝʥʥʘʷ ʥʝʬʪʴ ʜʣʷ ʪʦʚʘʨʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʚʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤ 

ɻʆʉʊʈ51858-2002 çʅʝʬʪʴ. ʆʙʱʠʝ ʪʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷè ʧʦʜʘʝʪʩʷ ʥʘ ʌʝʜʦʨʦʚʩʢʠʡ 

ʎʝʥʪʨʘʣʴʥʳʡ ʧʫʥʢʪ ʩʙʦʨʘ ʠ ʧʦʜʛʦʪʦʚʢʠ ʥʝʬʪʠ (ʎʇʇʅ) ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ 16.5ʤʣʥ. ʪ/ʛʦʜ. 

ʉ ʌʝʜʦʨʦʚʩʢʦʛʦ ʎʇʇʅ ʥʝʬʪʴ ʧʦʩʪʫʧʘʝʪ ʥʘ ʌʝʜʦʨʦʚʩʢʫʶ ʂʉʋ ʠ ʜʘʣʝʝ ʚ ʩʠʩʪʝʤʫ 

ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʥʝʬʪʝʧʨʦʚʦʜʦʚ. ɻʘʟʫʪʠʣʠʟʠʨʫʝʪʩʷ ʢʦʤʧʨʝʩʩʦʨʥʳʤʠ ʩʪʘʥʮʠʷʤʠʥʘ ɻʇɿ, 

ʉɻʈʕʉ-1,2 ʠ, ʯʘʩʪʠʯʥʦ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʘ ʩʦʙʩʪʚʝʥʥʳʝ ʥʫʞʜʳ. ʋʨʦʚʝʥʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʦʧʫʪʥʦʛʦ ʥʝʬʪʷʥʦʛʦ ʛʘʟʘ ʥʘ ʨʘʩʯʝʪʥʳʡ ʧʝʨʠʦʜ ʜʦʩʪʠʛʘʝʪ 95%. ɺʦʜʘ, ʦʪʜʝʣʠʚʰʘʷʩʷ ʚ 

ʦʪʩʪʦʡʥʠʢʘʭ, ʵʣʝʢʪʨʦʜʝʛʠʜʨʘʪʦʨʘʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʟʝʨʚʫʘʨʘʭ, ʧʨʦʭʦʜʠʪ ʧʦʜʛʦʪʦʚʢʫ ʚ 

ʦʯʠʩʪʥʳʭ ʨʝʟʝʨʚʫʘʨʘʭ ʠ ʦʪʢʘʯʠʚʘʝʪʩʷ ʥʘ ʂʅʉ [4]. 

ɼʣʷ ʫʯʝʪʘ ʢʦʣʠʯʝʩʪʚʘ ʥʝʬʪʠ, ʜʦʙʳʚʘʝʤʦʡ ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʠ,ʥʘ ʧʣʦʱʘʜʢʘʭ ɼʅʉ 

ʫʩʪʘʥʦʚʣʝʥʳ ʦʧʝʨʘʪʠʚʥʳʝ ʫʟʣʳ ʫʯʝʪʘ [5-7], ʚʢʣʶʯʘʶʱʠʝ ʚ ʩʝʙʷ ʨʘʙʦʯʠʝ ʠ ʨʝʟʝʨʚʥʳʝ 

ʨʘʩʭʦʜʦʤʝʨʳ, ʧʨʠʙʦʨʳ ʢʦʥʪʨʦʣʷ ʪʝʤʧʝʨʘʪʫʨʳ, ʧʣʦʪʥʦʩʪʠ, ʩʦʜʝʨʞʘʥʠʷ ʚʦʜʳ ʠ ʛʘʟʘ ʚ 

ʞʠʜʢʦʩʪʠ ʠ ʪ.ʜ. ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊʈ8.615-2005 çʀʟʤʝʨʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʠʟʚʣʝʢʘʝʤʦʡ ʠʟ 

ʥʝʜʨ ʥʝʬʪʠ ʠ ʥʝʬʪʷʥʦʛʦ ʛʘʟʘè. ʇʦ ʩʦʩʪʦʷʥʠʶ ʥʘ ʨʘʩʯʝʪʥʳʡ ʧʝʨʠʦʜ 

ʜʣʷʟʘʢʘʯʢʠʚʦʜʳʥʘʤʝʩʪʦʨʦʞʜʝʥʠʠʨʘʙʦʪʘʝʪʜʚʘʜʮʘʪʴʂʅʉ, ʦʩʥʘʱʝʥʥʳʭ 136 ʥʘʩʦʩʘʤʠ ʪʠʧʘ 

ʎʅʉ, ʠʟ ʢʦʪʦʨʳʭ ʚ ʨʘʙʦʪʝ 72 ʥʘʩʦʩʘ, ʚ ʨʝʟʝʨʚʝ 59 ʥʘʩʦʩʦʚ, ʧʷʪʴ ʚ ʨʝʤʦʥʪʝ. ʇʦʢʘʟʘʪʝʣʠ 

ʨʘʙʦʪʳ ʢʫʩʪʦʚʳʭ ʥʘʩʦʩʥʳʭ ʩʪʘʥʮʠʡ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1.ɼʣʷ ʫʯʝʪʘ ʦʙʲʝʤʦʚ ʟʘʢʘʯʢʠ ʚʦʜʳ 

ʚʝʩʴ ʬʦʥʜ ʥʘʛʥʝʪʘʪʝʣʴʥʳʭ ʩʢʚʘʞʠʥ ʦʙʦʨʫʜʦʚʘʥ ʨʘʩʭʦʜʦʤʝʨʘʤʠ ʪʠʧʘ ʉɺʋ-25 ʠ ʉɺʋ-50. ʅʘ 

ʂʅʉ ʫʩʪʘʥʦʚʣʝʥʳ ʨʘʩʭʦʜʦʤʝʨʳ ʪʠʧʘ ʋʈʉɺ ʠ ʉɺʋ-200. 
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ʊʘʙʣʠʮʘ 1 ʇʦʢʘʟʘʪʝʣʠ ʨʘʙʦʪʳ ʢʫʩʪʦʚʳʭ ʥʘʩʦʩʥʳʭ ʩʪʘʥʮʠʡ 

 

ʂʅʉ, 

ʩʢʚʘ-

ʞʠʥʘ 

ʊʠʧ ʥʘʩʦʩʘ 

ʅʘʩʦʩʳ, ʰʪ ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʂʅʉ, ʤ3/ʩʫʪ 

ʢʦʣʠʯʝʩʪʚʦ  ʚ 

ʧʨʦʝʢʪ 
ʬʘʢʪ ʥʘ 

ʢʦʥʝʮ ʛʦʜʘ 

ʢʦʵʬʬʠʮʠʝʥʪ 

ʠʩʧʦʣʴʟʦʚʘʥ

ʠ ̫

ʨ
ʘ
ʙ
ʦ
ʪ
ʝ

 

ʨ
ʝ
ʟ
ʝ
ʨ
ʚ
ʝ

 

1A ʎʅʉ630ʭ1485 5 4 102000.0 83547.484 0.82 

2 ʎʅʉ180ʭ1422 0 2  2866.677  

ʎʅʉ630ʭ1485 2 1  31261.194  

ʀʪʦʛʦ ʂʅʉ-2 2 3 1 34127.871 0.88 

4 ʎʅʉ180ʭ1422 4 4 31200.0 30080.871 0.96 

5 ʎʅʉ180ʭ1422 5 1 31200.0 21622.903 0.69 

6 ʎʅʉ300ʭ1540 4 3 51600.0 45387.452 0.88 

7 ʎʅʉ240ʭ1525 2 2  7851.516  

ʎʅʉ630ʭ1485 3 1  50200.581  

ʀʪʦʛʦ ʂʅʉ-7 5 3 0 58052.097 0.90 

8 ʎʅʉ300ʭ1540 4 5 77400.0 45572.387 0.59 

9 ʎʅʉ240ʭ1300 3 2 26000.0 22046.968 0.85 

10 ʎʅʉ240ʭ1525 1 2 15600.0 7917.452 0.51 

11 ʎʅʉ240ʭ1525 5 3 41600.0 29617.290 0.71 

12 ʎʅʉ180ʭ1422 3 1 15600.0 12696.419 0.81 

13 ʎʅʉ180ʭ1422 3 4 31200.0 18684.742 0.60 

14 ʎʅʉ240ʭ1525 4 5 46800.0 34794.226 0.74 

15 ʎʅʉ180ʭ1422 3 1 15600.0 12896.871 0.83 

16 ʎʅʉ180ʭ1422 1 1  3085.774  

SULZER 1 0  4913.968  

ʀʪʦʛʦ ʂʅʉ-16 2 1 15600.0 7999.742 0.51 

17 ʎʅʉ180ʭ1900 2 0  7528.097  

ʎʅʉ180x1422 1 1  6350.032  

ʀʪʦʛʦ ʂʅʉ-17 3 1 15600.0 13878.129 0.89 

17A ʎʅʉ180ʭ1422 4 8 42900.0 30552.484 0.71 

18 ʎʅʉ180ʭ1422 3 1 15600.0 14288.258 0.92 

19 ʎʅʉ180x1422 5 4 35100.0 23037.806 0.66 

20 ʎʅʉ180ʭ1422 4 3 31200.0 25432.484 0.82 

ɺʉɽɻʆ ʧʦ ʂʅʉ 72 59 745400.0 572233.935 0.77 

- ʧʨʦʝʢʪʥʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʚʩʝʭ ʥʘʩʦʩʥʳʭ ʘʛʨʝʛʘʪʦʚ ʂʅʉ ʩ 

ʫʯʝʪʦʤʨʝʟʝʨʚʘʩʦʩʪʘʚʣʷʝʪ745.4ʪʳʩ.ʤ3/ʩʫʪ(272.1ʤʣʥ.ʤ3/ʛʦʜ); 

ɸʥʘʣʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʙʦʪʳ ʥʘʩʦʩʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʂʅʉ ʧʦʢʘʟʘʣ: 

-ʩʨʝʜʥʝʝʜʘʚʣʝʥʠʝʥʘʚʳʢʠʜʝʥʘʩʦʩʥʳʭʘʛʨʝʛʘʪʦʚï12.4ʄʇʘ; 

-ʩʨʝʜʥʝʝʜʘʚʣʝʥʠʝʥʘʧʨʠʸʤʝʥʘʩʦʩʥʳʭʘʛʨʝʛʘʪʦʚï0.31ʄʇʘ; 

-ʢʦʵʬʬʠʮʠʝʥʪʵʢʩʧʣʫʘʪʘʮʠʠʥʘʩʦʩʥʦʛʦʦʙʦʨʫʜʦʚʘʥʠʷ ï0.5; 

- ʢʦʵʬʬʠʮʠʝʥʪʪʝʭʥʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘʩʦʩʥʳʭ ʘʛʨʝʛʘʪʦʚï0.77. 

ɼʣʷʦʙʝʩʧʝʯʝʥʠʷʤʘʢʩʠʤʘʣʴʥʦʛʦʦʙʲʝʤʘʟʘʢʘʯʢʠʚʦʜʳ229.449ʤʣʥ.ʤ3/ʛʦʜʧʣʘʥʠʨʫʝʤʦʛʦ ʚ 

2018ʛʦʜʫ, ʜʦʩʪʘʪʦʯʥʦ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʥʘ ʂʅʉ ʥʘʩʦʩʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʨʝʙʦʚʘʥʠʷʢʩʠʩʪʝʤʝʩʙʦʨʘʠʧʦʜʛʦʪʦʚʢʠʥʝʬʪʠʩʢʚʘʞʠʥ ʩ ʢʘʞʜʳʤ ʜʥʝʤ 

ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʩʪʨʦʞʝ ʠ ʩʪʨʦʞʝ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʥʘ ʨʳʥʢʝ ʩʪʦʠʤʦʩʪʴ ʛʦʪʦʚʦʡ ʧʦ 

ɻʆʉʊ ʪʦʚʘʨʥʦʡ ʥʝʬʪʠ ʟʘʚʠʩʠʪ ʦʪ ʢʘʯʝʩʪʚʘ ʧʦʜʛʦʪʦʚʢʠ ʢ ʧʨʦʜʘʞʝ ʜʘʥʥʦʛʦ ʩʳʨʴʷ 

ʫʛʣʝʚʦʜʦʨʦʜʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʦʟʨʘʩʪʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʫʣʫʯʰʠʪʴ ʩʠʩʪʝʤʫ ʩʙʦʨʘ ʠ ʧʦʜʛʦʪʦʚʢʠ 

ʧʨʦʜʫʢʮʠʠ ʩʢʚʘʞʠʥ, ʯʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʦʜʭʦʜ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʝʢʪʦʚ 

ʦʙʫʩʪʨʦʡʩʪʚʘ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. 

 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ 
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ʫʥʠʚʝʨʩʠʪʝʪʘè ʚ ʛ. ʆʢʪʷʙʨʴʩʢʦʤ) 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʧʨʦʚʝʜʝʥʦ ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʛʝʦʪʝʨʤʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ: ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ɿʝʤʣʠ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʮʝʣʷʭ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥ 

ʩʫʱʝʩʪʚʫʶʱʠʡ ʦʧʳʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ  ʛʝʦʪʝʨʤʘʣʴʥʦʡ ʵʥʝʨʛʠʠ ʚ ʈʦʩʩʠʠ ʠ ʟʘ ʨʫʙʝʞʦʤ. 

ʇʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʬʦʥʜ ʟʘʢʦʥʩʝʨʚʠʨʦʚʘʥʥʳʭ ʩʢʚʘʞʠʥ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʦʚ 

ʛʝʦʪʝʨʤʘʣʴʥʦʡ ʵʥʝʨʛʠʠ ʜʣʷ ʩʥʠʞʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʟʘʪʨʘʪ ʠ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʚ ʈʦʩʩʠʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʝʦʪʝʨʤʘʣʴʥʘʷ ʵʥʝʨʛʠʷ, ʧʦʪʝʥʮʠʘʣ ʛʝʦʪʝʨʤʘʣʴʥʦʡ ʵʥʝʨʛʠʠ, 

ʟʘʢʦʥʩʝʨʚʠʨʦʚʘʥʥʳʝ ʩʢʚʘʞʠʥʳ, ʪʝʧʣʦ-  ʠ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʝ, ʛʝʦʪʝʨʤʘʣʴʥʘʷ ʩʪʘʥʮʠʷ, 

ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ. 
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REDUCTION IN ENERGY CONSUMPTION FOR OIL PRODUCTION 

FACILITIES USING GEOTHERMAL ENERGY  
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Abstract. In this paper, a theoretical study of the use of geothermal resources: land use of 

thermal energy for industrial purposes, analyzed the existing experience in the use of geothermal 

energy in Russia and abroad. Based on the analysis of publications on this issue are encouraged to 

use the fund abandoned wells as geothermal energy to reduce energy costs and the negative impact 

on the environment in Russia. 

Keywords: geothermal energy, potential of geothermal energy, abandoned wells , electricity 

and heating , geothermal station , the economic effect . 
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