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ʅʘʚʝʜʝʥʦ ʢʦʨʦʪʢʠʡ ʦʛʣʷʜ ʽʩʪʦʨʠʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʙʫʨʽʥʥʷ ʧʦʭʠʣʦ-ʩʧʨʷʤʦʚʘʥʠʭ ʪʘ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʩʚʝʨ-

ʜʣʦʚʠʥ. ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʙʫʨʽʥʥʷ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʩʚʝʨʜʣʦʚʠʥ ʚ ʋʢʨʘʾʥʽ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫʩʧʽʰʥʽʩʪʴ ʨʝʘʣʽ-

ʟʘʮʽʾ ʧʨʦʢ̒ʪʽʚ ʟʽ ʩʧʦʨʫʜʞʫʚʘʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʩʢʣʘʜʥʦʛʦ ʧʨʦʬʽʣʶ ʤʦʞʝ ʙʫʪʠ ʜʦʩʷʛʥʫʪʘ ʰʣʷʭʦʤ ʧʦʙʫʜʦʚʠ 

ʜʝʪʘʣʴʥʦʾ ʮʠʬʨʦʚʦʾ ʛʝʦʣʦʛʽʯʥʦʾ ʪʘʛʽʜʨʦʜʠʥʘʤʽʯʥʦʾ ʤʦʜʝʣʽ ʮʽʣʴʦʚʦʛʦ ʦʙ'ʻʢʪʘ, ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʛʝʦʣʦʛʦ-

ʛʝʦʬʽʟʠʯʥʦʛʦ ʩʫʧʨʦʚʦʜʫ (ʛʝʦʥʘʚʽʛʘʮʽʾ) ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʽʰʝʥʴ ʫ ʧʨʦʮʝʩʽ ʾʭ ʙʫʨʽʥʥʷ. 

ʇʦʢʘʟʘʥʦ, ʷʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢʽʩʥʦ ʥʦʚʦʛʦ ʨʽʚʥʷ ʮʠʬʨʦʚʦʛʦ ʛʝʦʣʦʛʽʯʥʦʛʦ ʪʘ ʛʽʜʨʦʜʠʥʘʤʽʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ 

ʧʨʦʜʫʢʪʠʚʥʠʭ ʛʦʨʠʟʦʥʪʽʚ ɹ-9 ʪʘ ɹ-10 ɺʝʣʠʢʦʙʫʙʥʽʚʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ ʥʘ ʦʩʥʦʚʽ ʜʝʪʘʣʴʥʦʾ ʜʠʥʘʤʽʯʥʦʾ ʧʝʨʝʦ-

ʙʨʦʙʢʠ ʪʘ ʧʝʨʝʽʥʪʝʨʧʨʝʪʘʮʽʾ ʩʝʡʩʤʽʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽʟ ʟʘʣʫʯʝʥʥʷʤ ʚʩʽʻʾ ʥʘʷʚʥʦʾ ʛʝʦʬʽʟʠʯʥʦʾ ʪʘ ʧʨʦʤʠʩʣʦʚʦ-

ʛʝʦʣʦʛʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʜʦʟʚʦʣʠʣʦ ʟ ʚʠʩʦʢʦʶ ʪʦʯʥʽʩʪʶ ʚʠʙʨʘʪʠ ʦʧʪʠʤʘʣʴʥʝ ʤʽʩʮʝ ʜʣʷ ʨʦʟʪʘʰʫʚʘʥʥʷ ʛʦʨʠ-

ʟʦʥʪʘʣʴʥʦʾ ʩʚʝʨʜʣʦʚʠʥʠ ʪʘ ʧʨʦʚʝʩʪʠ ʛʝʦʣʦʛʦ-ʛʝʦʬʽʟʠʯʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʾʾ ʙʫʨʽʥʥʷ. ʅʘ ʧʨʠʢʣʘʜʽ ʩʚʝʨʜʣʦʚʠʥʠ 

119ɻ-ɺʝʣʠʢʦʙʫʙʥʽʚʩʴʢʘ ʦʧʠʩʘʥʦ ʦʩʥʦʚʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʝʪʘʧʠ ʨʦʙʽʪ ʜʣʷ ʾʾ ʧʣʘʥʫʚʘʥʥʷ, ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʘ ʙʫ-

ʨʽʥʥʷ. ʆʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦ ʚʠʤʦʛʠ ʜʦ ʧʨʦʤʠʚʘʣʴʥʠʭ ʨʽʜʠʥ ʜʣʷ ʙʫʨʽʥʥʷ ʧʦʭʠʣʦ-ʩʧʨʷʤʦʚʘʥʦʾ ʪʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ 

ʜʽʣʷʥʦʢ ʧʨʦʬʽʣʶ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʣʷ ʩʚʝʨʜʣʦʚʠʥ ʟʽ ʩʢʣʘʜʥʦʶ ʧʨʦʩʪʦʨʦʚʦʶ ʘʨʭʽʪʝʢʪʫʨʦʶ ʧʘʨʘʤʝʪʨʠ ʙʫ-

ʨʦʚʠʭ ʧʨʦʤʠʚʘʣʴʥʠʭ ʨʽʜʠʥ ʧʦʚʠʥʥʽ ʤʘʪʠ ʥʝʦʙʭʽʜʥʽ ʩʪʨʫʢʪʫʨʥʦ-ʨʝʦʣʦʣʦʛʽʯʥʽ ʪʘ ʪʨʠʙʦʪʝʭʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, 

ʚʠʩʦʢʽ ʽʥʛʽʙʫʶʯʽ ʪʘ ʤʽʥʽʤʘʣʴʥʽ ʬʽʣʴʪʨʘʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʘ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʠʪʠ ʩʪʽʡʢʽʩʪʴ ʧʨʠʩʪʦʚʙʫʨʥʦʛʦ 

ʤʘʩʠʚʫ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ, ʙʝʟʘʚʘʨʽʡʥʝ ʧʦʛʣʠʙʣʝʥʥʷ ʪʘ ʤʽʥʽʤʽʟʫʚʘʪʠ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʢʦʣʝʢʪʦʨʩʴʢʽ ʚʣʘʩʪʠ-

ʚʦʩʪʽ ʧʨʦʜʫʢʪʠʚʥʠʭ ʛʦʨʠʟʦʥʪʽʚ. ʅʘ ʦʩʥʦʚʽ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʽʟʫ ʧʽʜʪʚʝʨʜʞʝʥʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʨʦʟʰʠʨʥʠʭ ʜʠʩʧʝʨʩʥʦ-ʘʨʤʦʚʘʥʠʭ ʩʪʘʙʽʣʽʟʦʚʘʥʠʭ ʪʘʤʧʦʥʘʞʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʘ ʦʩʥʦʚʽ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʮʝʤʝʥ-

ʪʽʚ ʪʘ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʙʫʬʝʨʥʠʭ ʨʽʜʠʥ. ʆʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦ ʦʩʥʦʚʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʢʨʠʪʝʨʽʾ ʟʘʩʪʦʩʦʚʫʚʘʥʠʭ 

ʙʫʬʝʨʥʠʭ ʩʠʩʪʝʤ. ʅʘʚʝʜʝʥʦ ʛʨʘʬʽʯʥʫ ʽʥʪʝʨʧʨʝʪʘʮʽʶ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘʤʧʦʥʘʞʥʦʛʦ ʨʦʟʯʠʥʫ ʪʘ ʡʦʛʦ ʨʝʮʝʧ-

ʪʫʨʫ. ɺʩʪʘʥʦʚʣʝʥʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʮʝʤʝʥʪʽʚ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʽʩʥʦʛʦ ʨʦʟʤʝ-

ʞʫʚʘʥʥʷ ʛʦʨʠʟʦʥʪʽʚ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʥʘʜʽʡʥʦʛʦ ʽʟʦʣʶʚʘʥʥʷ ʟʘʢʦʣʦʥʥʦʛʦ ʧʨʦʩʪʦʨʫ. ʈʦʟʛʣʷʥʫʪʦ ʨʝʘʣʽʟʘʮʽʶ 

ʧʨʦʻʢʪʫ 119 ɻ-ɺʝʣʠʢʦʙʫʙʥʽʚʩʴʢʘ ʪʘ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʨʝʟʫʣʴʪʘʪʠ ʙʫʨʽʥʥʷ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʩʚʝʨʜʣʦʚʠʥ 

 

mailto:Daniyil.Ahafonov@Ukrnafta.com
mailto:andrii.poshyvak@ukrnafta.com
mailto:serhii.tyvonchuk@ukrnafta.com
mailto:dmytro.kekukh@ukrnafta.com
mailto:olena.prydachyna@ukrnafta.com
mailto:nina.bobal@ukrnafta.com
mailto:Yevhen.Stavychnyi@Ukrnafta.com
mailto:bogdan.tershak@nung.edu.ua
mailto:stanislav.piatkivskyi@ukrnafta.com
mailto:Mykhailo.Plytus@Ukrnafta.com


ÞĄČĊýĉĄēĄą ĀĊčþÏĀ 
 

 72 

2022.  ˉ 4(85) 
ISSN 1993ï9973 print 
ISSN 2415ï332ʍ online 

 

 

ɺʩʪʫʧ 

ʇʨʦʛʨʝʩʠʚʥʠʤ ʤʝʪʦʜʦʤ ʟʙʽʣʴʰʝʥʥʷ ʚʠʜʦ-

ʙʫʪʢʫ ʥʘʬʪʠ ʻ ʚʽʜʥʦʚʣʝʥʥʷ  ʤʘʣʦʜʝʙʽʪʥʠʭ ʩʚʝʨ-

ʜʣʦʚʠʥ ʯʠ ʩʚʝʨʜʣʦʚʠʥ ʟ ʥʝʜʽʶʯʦʛʦ ʬʦʥʜʫ ʰʣʷ-

ʭʦʤ ʙʫʨʽʥʥʷ ʙʦʢʦʚʦʛʦ ʩʪʦʚʙʫʨʘ. ʆʢʨʽʤ ʪʦʛʦ, 

ʩʧʦʨʫʜʞʫʚʘʥʥʷ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʜʽʣʷʥʦʢ ʻ ʦʜ-

ʥʠʤ ʽʟ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʽʥʪʝʥʩʠʬʽ-

ʢʘʮʽʾ ʚʠʜʦʙʫʪʢʫ ʚʫʛʣʝʚʦʜʥʽʚ ʽ ʟʙʽʣʴʰʝʥʥʷ ʥʘʬ-

ʪʦʚʽʜʜʘʯʽ ʧʣʘʩʪʽʚ.  

ɽʬʝʢʪʠʚʥʽʩʪʴ ʪʘʢʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʟʫʤʦʚʣʝ-

ʥʘ ʤʝʥʰʠʤʠ ʤʘʪʝʨʽʘʣʴʥʠʤʠ ʽ ʯʘʩʦʚʠʤʠ ʚʠʪʨʘ-

ʪʘʤʠ ʧʦʨʽʚʥʷʥʦ ʟ ʙʫʨʽʥʥʷʤ ʥʦʚʦʾ ʩʚʝʨʜʣʦʚʠʥʠ. 

ʇʨʦʚʝʜʝʥʥʷ ʨʦʙʽʪ ʽʟ ʚʽʜʥʦʚʣʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥ 

ʪʘʢʦʞ ʜʦʟʚʦʣʷʻ ʫʥʠʢʥʫʪʠ ʧʨʦʙʣʝʤ ʱʦʜʦ ʟʝʤʣʝ-

ʚʽʜʚʝʜʝʥʥʷ, ʧʦʚ'ʷʟʘʥʠʭ ʟʽ ʟʤʽʥʦʶ ʩʪʨʫʢʪʫʨʠ ʽ 

ʬʦʨʤʠ ʚʣʘʩʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʦʧʪʠʤʽʟʫʚʘʪʠ ʨʦʟʨʦʙ-

ʢʫ ʨʦʜʦʚʠʱ ʪʦʱʦ.  

 

ʇʦʧʝʨʝʜʥʽʡ ʜʦʩʚʽʜ ʩʧʦʨʫʜʞʫʚʘʥʥʷ ʛʦʨʠ-

ʟʦʥʪʘʣʴʥʠʭ ʩʚʝʨʜʣʦʚʠʥ ʪʘ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ 

ʜʽʣʷʥʦʢ ʙʦʢʦʚʠʭ ʩʪʦʚʙʫʨʽʚ  

 

ɺʧʝʨʰʝ ʫ ʩʚʽʪʽ ʟ ʧʦʚʝʨʭʥʽ ʟʝʤʣʽ ʧʦʭʠʣʦ-

ʩʢʝʨʦʚʘʥʫ ʩʚʝʨʜʣʦʚʠʥʫ ʧʨʦʙʫʨʝʥʦ ʫʜʘʨʥʠʤ 

ʩʧʦʩʦʙʦʤ ʫ 1895 ʨʦʮʽ. ʋ ʪʦʤʫ ʞ ʨʦʮʽ ʧʨʦʙʫʨʝʥʦ 

ʧʝʨʰʫ ʩʢʝʨʦʚʘʥʫ ʥʘʬʪʦʚʫ ʩʚʝʨʜʣʦʚʠʥʫ ʨʦʪʦʨ-

ʥʠʤ ʩʧʦʩʦʙʦʤ (ʉʐɸ, ʊʝʭʘʩ). 

ɺ ʋʢʨʘʾʥʽ ʙʫʨʽʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʩʢʣʘʜʥʦʾ 

ʧʨʦʩʪʦʨʦʚʦʾ ʘʨʭʽʪʝʢʪʫʨʠ ʙʫʣʦ ʨʦʟʧʦʯʘʪʦ ʚ 

1957 ʨ. ʥʘ ɹʦʨʠʩʣʘʚʩʴʢʦʤʫ ʨʦʜʦʚʠʱʽ ʧʨʠ ʛʣʠ-

ʙʠʥʘʭ 2800 ï 2900 ʤ [1]. ɼʝʙʽʪʠ ʪʘʢʠʭ ʩʚʝʨʜʣʦ-

ʚʠʥ ʚ ʜʝʢʽʣʴʢʘ ʨʘʟʽʚ ʧʝʨʝʚʠʱʫʚʘʣʠ ʜʝʙʽʪʠ ʚʝʨ-

ʪʠʢʘʣʴʥʠʭ. 

ʋ 70-ʭ ʨʦʢʘʭ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ ʙʫʨʽʥʥʷ 

ʩʚʝʨʜʣʦʚʠʥ ʩʢʣʘʜʥʦʛʦ ʧʨʦʬʽʣʶ ʟ ʛʦʨʠʟʦʥʪʘʣʴ-

ʥʠʤʠ ʜʽʣʷʥʢʘʤʠ (ʟʦʢʨʝʤʘ ʜʚʦʩʪʦʚʙʫʨʥʠʤʠ) ʟʘ-

ʧʦʯʘʪʢʦʚʘʥʦ ɼʦʣʠʥʩʴʢʦʶ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʶ ʢʦʥ-

ʪʦʨʦʶ ʝʣʝʢʪʨʦʙʫʨʽʥʥʷ. ʅʘ ɼʦʣʠʥʩʴʢʦʤʫ ʨʦʜʦ-

ʚʠʱʽ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʝʣʝʢʪʨʦʙʫʨʽʚ ʧʨʦʙʫʨʝʥʦ 

ʜʝʚôʷʪʴ ʨʦʟʛʘʣʫʞʝʥʦ-ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʩʚʝʨʜʣʦ-

ʚʠʥ, ʟʦʢʨʝʤʘ ʩʚʝʨʜʣʦʚʠʥʘ 801-ɼʦʣʠʥʩʴʢʘ ʟʘʢʥ̔-

ʯʝʥʘ ʧôʷʪʴʤʘ ʩʪʦʚʙʫʨʘʤʠ [2]. ɹʽʣʴʰʽʩʪʴ ʧʦʭʠʣʦ-

ʩʢʝʨʦʚʘʥʠʭ ʩʚʝʨʜʣʦʚʠʥ, ʧʨʦʙʫʨʝʥʠʭ ʽʟ ʟʘʩʪʦʩʫ-

ʚʘʥʥʷʤ ʝʣʝʢʪʨʦʙʫʨʽʚ ʥʘ ʨʦʜʦʚʠʱʘʭ 

ʇɸʊ "ʋʢʨʥʘʬʪʘ", ʤʘʶʪʴ ʛʣʠʙʠʥʫ 2500ï3000 ʤ, 

ʥʘʡʛʣʠʙʰʘ ʩʝʨʝʜ ʥʠʭ  ï  4562 ʤ, ʘ ʤʘʢʩʠʤʘʣʴʥʝ 

ʟʤʽʱʝʥʥʷ ʚʠʙʦʶ ʩʪʘʥʦʚʠʪʴ 1140 ʤ (ʩʚʝʨʜʣʦʚʠ-

ʥʘ 239-ɼʦʣʠʥʩʴʢʘ).  

ɺ ʉʐɸ ʧʨʦʪʷʛʦʤ 1988 ï 1992 ʨʨ. ʧʨʦʙʫʨʝ-

ʥʦ 4529 ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʩʚʝʨʜʣʦʚʠʥ, ʘ ʚ ʂʘʥʘʜʽ 

ï ʧʦʥʘʜ 5000 ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʩʚʝʨʜʣʦʚʠʥ ʪʘ 

ʙʦʢʦʚʠʭ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʜʽʣʷʥʦʢ [1]. 

ɸʢʪʠʚʥʠʡ ʨʦʟʚʠʪʦʢ "ʚ ʯʝʨʛʦʚʦʤʫ ʥʦʚʦʤʫ 

ʜʠʭʘʥʥʽ" ʙʫʨʽʥʥʷ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʩʚʝʨʜʣʦʚʠʥ ʚ 

ʚ ʇɸʊ "ʋʢʨʥʘʬʪʘ". ʋʩʧʽʰʥʝ ʩʧʦʨʫʜʞʫʚʘʥʥʷ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʩʚʝʨʜʣʦʚʠʥ ʧʽʜʪʚʝʨʜʞʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʾʭ ʙʫ-

ʨʽʥʥʷ ʚ ʫʤʦʚʘʭ ʨʦʜʦʚʠʱ ʋʢʨʘʾʥʠ ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ ʚʠʜʦʙʫʪʢʫ ʚʫʛʣʝʚʦʜʥʽʚ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʮʠʬʨʦʚʘ ʛʝʦʣʦʛʽʯʥʘ ʪʘ ʛʽʜʨʦʜʠʥʘʤʽʯʥʘ ʤʦʜʝʣʴ, ʙʫʨʽʥʥʷ, ʧʨʦʬʽʣʴ ʩʚʝʨʜʣʦʚʠʥʠ, ʙʫʨʦʚʽ 

ʧʨʦʤʠʚʘʣʴʥʽ ʨʽʜʠʥʠ, ʪʘʤʧʦʥʘʞʥʠʡ ʨʦʟʯʠʥ, ʮʝʤʝʥʪʥʠʡ ʢʘʤʽʥʴ. 
 

A brief overview of the historical development of directional and horizontal well drilling is given. Based on the 

analysis of horizontal wells drilling in Ukraine, it was established that the success of projects for the construction of 

wells with a complex profile can be achieved on the basis of the construction of a detailed digital geological and 

hydrodynamic model of the target object, interactive geological and geophysical support of the well drilling process 

(geo-navigation) and the introduction of modern technological solutions in the process of drilling. It is shown how 

the use of a qualitatively new level of digital geological and hydrodynamic modeling of the productive horizons B-9 

and B-10 of the Velykobubniv field, based on detailed dynamic processing and reinterpretation of seismic materials 

with the involvement of all available geophysical and industrial-geological information, made it possible to choose 

with high accuracy the optimal location of ʘ horizontal well and conduct geological and geophysical monitoring of 

its drilling. Using the example of well 119ɻ-Velykobubnivska, the main technological stages of work for its plann-

?ng, design and drilling are described. The requirements for drilling flushing fluids for drilling directional and 

horizontal sections of the profile are characterized. It was established that for wells with a complex spatial 

architecture, the parameters of drilling flushing fluids should have the necessary structural, rheological and 

technical tube properties, high inhibitory and minimal filtration properties, and should also ensure the stability of 

the near-bore rock mass, accident-free deepening, and minimize the negative impact on the reservoir properties of 

productive horizons. On the basis of the system analysis, the necessity of using expanded dispersion-reinforced 

stabilized tamponage materials based on composite cements and specialized buffer liquids has been confirmed. The 

main functional criteria of the used buffer systems are characterized. A graphic interpretation of the tamponage 

solution research and its formulation is given. The necessity of using composite cements to ensure high-quality 

demarcation of horizons and reliable insulation of the occupied space was established. The implementation of the 

project 119 ɻ-Velykobubnivska was considered and the results of drilling horizontal wells in PJSC "Ukrnafta" were 

analyzed. The successful construction of horizontal wells confirms the effectiveness of their drilling in the conditions 

of deposits of Ukraine to increase hydrocarbon production. 

Key words: digital geological and hydrodynamic model, drilling, well profile, drilling fluids, plugging 

solution, cement stone. 
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ʋʢʨʘʾʥʽ ʟʥʘʡʰʦʚ ʥʘ ʗʙʣʫʥʽʚʩʴʢʦʤʫ ʨʦʜʦʚʠʱʽ. 

ʉʚʝʨʜʣʦʚʠʥʠ ˉ 152 ʽ ˉ 153 ʙʫʣʠ ʟʘʧʨʦʻʢʪʦʚʘʥʽ 

ʷʢ ʛʦʨʠʟʦʥʪʘʣʴʥʽ ʜʣʷ ʨʦʟʢʨʠʪʪʷ ʥʘʬʪʦʚʠʭ ʧʣʘʩ-

ʪʽʚ ɹ-5 ʪʘ ɹ-6 ʟ ʧʝʨʝʪʠʥʦʤ ʧʨʦʜʫʢʪʠʚʥʦʾ ʯʘʩʪʠ-

ʥʠ ʩʪʦʚʙʫʨʦʤ ʜʦʚʞʠʥʦʶ ʥʝ ʤʝʥʰʝ 300 ʤ. ʉʚʝʨ-

ʜʣʦʚʠʥʘ ˉ 152 ʧʨʠ ʙʫʨʽʥʥʽ ʧʽʜ ʝʢʩʧʣʫʘʪʘʮʽʡʥʫ 

ʢʦʣʦʥʫ ʧʝʨʝʪʥʫʣʘ ʧʨʦʜʫʢʪʠʚʥʠʡ ʛʦʨʠʟʦʥʪ ɹ-6 

(ʧʦʪʫʞʥʽʩʪʴ ʧʣʘʩʪʘ 45 ʤ) ʥʘ ʛʣʠʙʠʥʽ ʙʣʠʟʴʢʦ 

11 ʤ ʚʠʱʝ ʦʯʽʢʫʚʘʥʦʛʦ (ʧʦ ʚʝʨʪʠʢʘʣʽ), ʘ ʩʚʝʨʜ-

ʣʦʚʠʥʘ ˉ 153 ʧʣʘʩʪ ɹ-5 ï ʥʘ 35 ʤ ʚʠʱʝ, ʥʽʞ 

ʧʝʨʝʜʙʘʯʘʣʦʩʴ, ʧʨʠ ʟʝʥʽʪʥʦʤʫ ʢʫʪʽ 47Á [1]. ʆʯʝ-

ʚʠʜʥʦ, ʱʦ ʧʦʚʥʽʩʪʶ ʚʠʢʦʥʘʪʠ ʧʦʩʪʘʚʣʝʥʽ ʟʘ-

ʚʜʘʥʥʷ ʥʝ ʚʜʘʣʦʩʴ ʷʢ ʯʝʨʝʟ ʚʽʜʩʫʪʥʽʩʪʴ ʥʘ ʪʦʡ 

ʯʘʩ ʜʦʩʪʦʚʽʨʥʦʾ ʛʝʦʣʦʛʽʯʥʦʾ ʤʦʜʝʣʽ ʨʦʜʦʚʠʱʘ, 

ʪʘʢ ʽ ʯʝʨʝʟ ʚʽʜʩʫʪʥʽʩʪʴ ʘʙʦ ʥʝʜʦʩʪʘʪʥʶ ʜʝʪʘʣʴ-

ʥʽʩʪʴ ʛʝʦʣʦʛʦ-ʛʝʦʬʽʟʠʯʥʦʛʦ ʩʫʧʨʦʚʦʜʫ ʚ ʨʝʞʠʤʽ 

ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʧʨʦʮʝʩʫ ʙʫʨʽʥʥʷ ʛʦʨʠʟʦʥʪʘʣɹ -

ʥʠʭ ʩʚʝʨʜʣʦʚʠʥ. 

ʊʘʢʦʞ ʚʘʞʣʠʚʦ ʧʨʘʚʠʣʴʥʦ ʩʧʨʦʻʢʪʫʚʘʪʠ 

ʪʝʭʥʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʙʫʨʽʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ 

ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʛʝʦʣʦʛʽʯʥʠʭ ʫʤʦʚ, ʱʦ ʪʽʩʥʦ 

ʧʦʚôʷʟʘʥʽ ʟʽ ʩʪʽʡʢʽʩʪʶ ʩʪʦʚʙʫʨʘ ʩʚʝʨʜʣʦʚʠʥʠ. 

ʇʨʘʢʪʠʢʘ ʩʚʽʜʯʠʪʴ, ʱʦ ʟ ʜʦʩʷʛʥʝʥʥʷʤ ʧʝʚʥʦʛʦ 

ʟʥʘʯʝʥʥʷ ʢʫʪʘ ʥʘʭʠʣʫ ʩʚʝʨʜʣʦʚʠʥʠ ʜʣʷ ʨʽʟʥʠʭ 

ʧʦʨʽʜ ʚʠʥʠʢʘʶʪʴ ʫʩʢʣʘʜʥʝʥʥʷ ʧʨʠ ʾʾ ʧʦʛʣʠʙ-

ʣʝʥʥʽ. ʇʨʠ ʮʴʦʤʫ ʧʨʠ ʟʤʝʥʰʝʥʥʽ ʧʨʦʭʦʜʢʠ ʚʽʜ-

ʙʫʚʘʻʪʴʩʷ ʽʥʪʝʥʩʠʚʥʝ ʟʨʦʩʪʘʥʥʷ ʚʠʥʦʩʫ ʰʣʘʤʦ-

ʚʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʦʨʫʰʝʥʥʷ 

ʩʪʽʡʢʦʩʪʽ ʩʪʦʚʙʫʨʘ ʩʚʝʨʜʣʦʚʠʥʠ, ʩʧʨʠʯʠʥʝʥʦʛʦ 

ʦʩʠʧʘʥʥʷʤ ʧʦʨʽʜ. ʇʨʠ ʧʝʨʚʠʥʥʦʤʫ ʨʦʟʢʨʠʪʪʽ 

ʤʘʩʠʚʫ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʚ ʧʨʠʩʪʦʚʙʫʨʦʚʽʡ ʟʦʥʽ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʨʦʟʧʦʜʽʣ ʥʘʧʨʫʞʝʥʴ, ʱʦ 

ʧʦʚôʷʟʘʥʦ ʟ ʧʦʨʫʰʝʥʥʷʤ ʨʽʚʥʦʚʘʛʠ ʫ ʛʽʨʩʴʢʦʤʫ 

ʤʘʩʠʚʽ. ʌʘʢʪʦʨ ʩʪʽʡʢʦʩʪʽ ʤʘʩʠʚʫ ʦʙʦʚôʷʟʢʦʚʦ 

ʧʦʚʠʥʝʥ ʙʫʪʠ ʚʨʘʭʦʚʘʥʠʡ ʧʨʠ ʙʫʨʽʥʥʽ ʛʦʨʠʟʦʥ-

ʪʘʣʴʥʠʭ ʜʽʣʷʥʦʢ.  

ʊʘʢ, ʦʩʦʙʣʠʚʦʩʪʽ ʛʝʦʣʦʛʽʯʥʦʛʦ ʨʦʟʨʽʟʫ ʪʘ 

ʥʝʚʨʘʭʫʚʘʥʥʷ ʧʦʚʥʦʶ ʤʽʨʦʶ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʘʩ-

ʧʝʢʪʽʚ ʩʪʘʣʦ ʧʨʠʯʠʥʦʶ ʙʫʨʽʥʥʷ ʜʣʷ ʩʚʝʨʜʣʦʚʠ-

ʥʠ 545-ɹʫʛʨʫʚʘʪʽʚʩʴʢʘ ʯʦʪʠʨʴʦʭ ʩʪʦʚʙʫʨʽʚ (ʙʝʟ 

ʫʨʘʭʫʚʘʥʥʷ ʧʽʣʦʪ-ʩʪʦʚʙʫʨʘ). ɸʥʘʣʦʛʽʯʥʘ ʩʠʪʫʘ-

ʮʽʷ ʚʠʥʠʢʣʘ ʽ ʫ ʧʨʦʮʝʩʽ ʙʫʨʽʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ 

553-ɹʫʛʨʫʚʘʪʽʚʩʴʢʘ ʽʟ ʟʘʣʫʯʝʥʥʷʤ ʧʨʦʚʽʜʥʠʭ 

ʩʝʨʚʽʩʥʠʭ ʢʦʤʧʘʥʽʡ. ʅʝ ʚʨʘʭʫʚʘʚʰʠ ʜʦʩʚʽʜ ʙʫ-

ʨʽʥʥʷ  ʧʦʧʝʨʝʜʥʴʦʾ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʩʚʝʨʜʣʦʚʠ-

ʥʠ, ʥʘ ʜʘʥʽʡ ʩʚʝʨʜʣʦʚʠʥʽ ˉ 553 ʥʝʦʜʥʦʨʘʟʦʚʦ 

ʙʫʣʦ ʚʪʨʘʯʝʥʦ ʦʩʥʦʚʥʠʡ ʪʘ ʜʦʜʘʪʢʦʚʽ ʩʪʦʚʙʫʨʠ, 

ʱʦ ʧʦʚôʷʟʘʥʦ ʟʽ ʩʪʽʡʢʽʩʪʶ ʩʪʽʥʦʢ ʩʚʝʨʜʣʦʚʠʥʠ. 

ɼʘʥʫ ʩʚʝʨʜʣʦʚʠʥʫ ʚʣʘʩʥʠʤʠ ʩʠʣʘʤʠ 

ʇɸʊ "ʋʢʨʥʘʬʪʘ" ʧʽʟʥʽʰʝ ʙʫʣʦ ʧʝʨʝʙʫʨʝʥʦ ʟʘ  

J-ʧʦʜʽʙʥʠʤ ʧʨʦʬʽʣʝʤ  

ʇʨʠ ʧʨʦʻʢʪʫʚʘʥʥʽ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʜʽʣʷʥʢʠ 

ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʜʦʚʞʠʥʠ 

ʩʪʦʚʙʫʨʘ, ʱʦ ʦʙʫʤʦʚʣʝʥʦ ʫʩʧʽʰʥʽʩʪʶ ʪʘ ʝʬʝʢ-

ʪʠʚʥʽʩʪʶ ʾʾ ʙʫʨʽʥʥʷ ʪʘ ʟʘʢʽʥʯʫʚʘʥʥʷ. ɺʽʜʦʤʦ, ʱʦ 

ʜʝʙʽʪ ʩʚʝʨʜʣʦʚʠʥʠ ʥʝʣʽʥʽʡʥʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʜʦʚ-

ʞʠʥʠ ʾʾ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʜʽʣʷʥʢʠ ʪʘ ʩʪʚʦʨʝʥʦʾ 

ʜʝʧʨʝʩʽʾ. ʄʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʧʨʠʨʦʩʪʫ ʜʝʙʽ-

ʪʫ ʚ 2ï4 ʨʘʟʠ ʤʦʞʣʠʚʦ, ʢʦʣʠ ʚʽʜʥʦʰʝʥʥʷ ʪʦʚ-

ʱʠʥʠ ʧʣʘʩʪʘ ʜʦ ʜʦʚʞʠʥʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʜʽʣʷʥ-

ʢʠ ʩʢʣʘʜʘʻ ʤʝʥʰʝ 0,1.  

ʆʪʞʝ, ʚʠʙʽʨ ʪʘ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʜʦʮʽʣʴʥʦʩʪʽ 

ʙʫʨʽʥʥʷ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʩʚʝʨʜʣʦʚʠʥ ʪʘ ʛʦʨʠʟʦ-

ʥʪʘʣʴʥʠʭ ʜʽʣʷʥʦʢ ʧʦʚʠʥʥʽ ʙʘʟʫʚʘʪʠʩʴ ʥʘ ʜʝʪʘ-

ʣʴʥʦʤʫ ʘʥʘʣʽʟʽ ʛʝʦʣʦʛʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟ ʧʦʙʫ-

ʜʦʚʦʶ ʮʠʬʨʦʚʦʾ ʤʦʜʝʣʽ ʨʦʜʦʚʠʱʘ, ʘ ʪʘʢʦʞ ʥʘ 

ʚʧʨʦʚʘʜʞʝʥʥʽ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʠʭ ʛʝʦʥʘʚʽʛʘʮʽʡ-

ʥʠʭ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʽʰʝʥʴ ʜʣʷ ʾʭ ʫʩʧʽʰʥʦʛʦ 

ʩʧʦʨʫʜʞʫʚʘʥʥʷ. 

 

ɺʠʩʚʽʪʣʝʥʥʷ ʥʝʚʠʨʽʰʝʥʠʭ ʨʘʥʽʰʝ ʯʘʩ-

ʪʠʥ ʟʘʛʘʣʴʥʦʾ ʧʨʦʙʣʝʤʠ 

ʉʴʦʛʦʜʥʽ ʚ ʋʢʨʘʾʥʽ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʥʘʬʪʦ-

ʛʘʟʦʚʠʭ ʨʦʜʦʚʠʱ ʧʝʨʝʙʫʚʘʻ ʥʘ ʟʘʚʝʨʰʘʣʴʥʽʡ 

ʩʪʘʜʽʾ ʨʦʟʨʦʙʢʠ ʽ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʩʦʢʠʤ ʨʽ-

ʚʥʝʤ ʦʙʚʦʜʥʝʥʥʷ ʧʨʦʜʫʢʮʽʾ ʪʘ ʥʠʟʴʢʠʤʠ ʜʝʙʽ-

ʪʘʤʠ. 

ʎʽ ʨʦʜʦʚʠʱʘ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʢʘʪʝʛʦʨʽʾ ʨʦ-

ʜʦʚʠʱ ʽʟ ʚʘʞʢʦʚʠʜʦʙʫʚʥʠʤʠ ʟʘʧʘʩʘʤʠ, ʦʜʥʘʢ ʻ 

ʟʥʘʯʥʠʤ ʨʝʟʝʨʚʦʤ ʥʘʨʦʱʫʚʘʥʥʷ ʚʣʘʩʥʦʛʦ ʚʠʜʦ-

ʙʫʪʢʫ ʚʫʛʣʝʚʦʜʥʽʚ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘ ʮʽʡ ʦʩʥʦʚʽ 

ʧʦʪʨʝʙ ʜʝʨʞʘʚʠ ʚ ʝʥʝʨʛʦʥʦʩʽʷʭ. ɼʦ ʚʘʞʢʦʚʠʜʦ-

ʙʫʚʥʠʭ ʚʽʜʥʦʩʷʪʴʩʷ ʧʦʥʘʜ 72 % ʟʘʧʘʩʽʚ ʥʘʬʪʠ, 

10ï15 % ʟʘʧʘʩʽʚ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ. ʆʢʨʽʤ ʮʴʦʛʦ, 

45 % ʛʘʟʦʚʠʭ ʨʦʜʦʚʠʱ ʤʘʶʪʴ ʧʦʯʘʪʢʦʚʽ ʚʠʜʦ-

ʙʫʚʥʽ ʟʘʧʘʩʠ ʤʝʥʰʝ ʟʘ 1 ʤʣʨʜ ʤ
3
, 88 % ʥʘʬʪʦ-

ʚʠʭ ʨʦʜʦʚʠʱ ʤʘʶʪʴ ʟʘʧʘʩʠ ʤʝʥʰʝ 1 ʤʣʥ ʪ ʽ ʟʘ 

ʢʣʘʩʠʬʽʢʘʮʽʻʶ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ "ʜʫʞʝ ʜʨʽʙʥʠʭ" 

[3]. 

ʆʜʥʠʤ ʽʟ ʤʝʪʦʜʽʚ ʟʙʽʣʴʰʝʥʥʷ ʚʠʜʦʙʫʪʢʫ 

ʚʫʛʣʝʚʦʜʥʽʚ, ʟʦʢʨʝʤʘ ʥʘ ʨʦʜʦʚʠʱʘʭ ʽʟ ʚʘʞʢʦʚʠ-

ʜʦʙʫʚʥʠʤʠ ʟʘʧʘʩʘʤʠ, ʻ ʙʫʨʽʥʥʷ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ 

ʜʽʣʷʥʦʢ.  

ɿʘ ʦʩʪʘʥʥʽ ʨʦʢʠ ʟʥʘʯʥʫ ʫʚʘʛʫ ʧʽʜ ʯʘʩ ʧʨʦ-

ʚʝʜʝʥʥʷ ʧʦʰʫʢʦʚʦ-ʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʨʦʙʽʪ, ʟʦʢ-

ʨʝʤʘ  ʙʫʨʽʥʥʷ ʩʚʝʨʜʣʦʚʠʥ, ʟʦʩʝʨʝʜʞʝʥʦ ʥʘ ʚʠ-

ʚʯʝʥʥʽ ʪʘ ʦʮʽʥʮʽ ʥʝʪʨʘʜʠʮʽʡʥʠʭ ʩʢʫʧʯʝʥʴ ʚʫʛʣʝ-

ʚʦʜʥʽʚ, ʣʽʪʦʣʦʛʽʯʥʦ ʯʠ ʩʪʨʘʪʠʛʨʘʬʽʯʥʦ ʝʢʨʘʥʦ-

ʚʘʥʠʭ ʧʘʩʪʦʢ ʥʘʬʪʠ ʽ ʛʘʟʫ. 

ʉʫʪʪʻʚʦ ʧʽʜʚʠʱʠʪʠ ʷʢʽʩʪʴ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʛʝʦʣʦʛʦʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʨʦʙʽʪ, ʟʦʢʨʝʤʘ ʦʜʥʦʛʦ ʟ 

ʥʘʡʙʽʣʴʰ ʾʭ ʢʘʧʽʪʘʣʦʤʽʩʪʢʠʭ ʝʪʘʧʽʚ ï ʩʧʦʨʫ-

ʜʞʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥ, ʤʦʞʣʠʚʦ ʪʽʣʴʢʠ ʰʣʷʭʦʤ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʻʜʥʘʥʥʷ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʤʦ-

ʜʝʣʶʚʘʥʥʷ ʛʝʦʣʦʛʽʯʥʠʭ ʦʙôʻʢʪʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥ-

ʥʷʤ ʢʦʤʧôʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʟʘʣʫʯʝʥʥʷ ʚʠʩʦ-

ʢʦʢʚʘʣʽʬʽʢʦʚʘʥʦʛʦ ʧʝʨʩʦʥʘʣʫ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʽʰʝʥʴ ʧʽʜ ʯʘʩ ʩʧʦʨʫ-

ʜʞʫʚʘʥʥʷ ʩʚʝʨʜʣʦʚʠʥ.  
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ʌʦʨʤʫʚʘʥʥʷ ʮʽʣʝʡ ʩʪʘʪʪʽ 

ɿʘʙʝʟʧʝʯʠʪʠ ʫʩʧʽʰʥʝ ʩʧʦʨʫʜʞʝʥʥʷ ʛʦʨʠʟʦ-

ʥʪʘʣʴʥʦʛʦ ʩʪʦʚʙʫʨʘ ʩʚʝʨʜʣʦʚʠʥʠ ʚ ʫʤʦʚʘʭ ʪʦʥ-

ʢʦʰʘʨʫʚʘʪʠʭ ʢʘʨʙʦʥʘʪʥʠʭ ʚʽʜʢʣʘʜʽʚ ɺʝʣʠʢʦʙʫ-

ʙʥʽʚʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ ʤʦʞʣʠʚʦ ʟʘʚʜʷʢʠ ʧʦʙʫʜʦ-

ʚʽ ʜʝʪʘʣʴʥʦʾ ʮʠʬʨʦʚʦʾ ʛʝʦʣʦʛʽʯʥʦʾ ʪʘ ʛʽʜʨʦʜʠ-

ʥʘʤʽʯʥʦʾ ʤʦʜʝʣʝʡ ʮʽʣʴʦʚʦʛʦ ʦʙôʻʢʪʘ, ʜʝʪʘʣʴʥʽʡ 

ʦʮʽʥʮʽ ʛʝʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʙʫʨʽʥʥʷ, ʧʣʘʥʫʚʘʥʥʶ 

ʦʧʪʠʤʘʣʴʥʦʾ ʪʨʘʻʢʪʦʨʽʾ ʩʪʦʚʙʫʨʘ ʩʚʝʨʜʣʦʚʠʥʠ, 

ʽʥʪʝʨʘʢʪʠʚʥʦʤʫ ʛʝʦʣʦʛʦ-ʛʝʦʬʽʟʠʯʥʦʛʦ ʩʫʧʨʦʚʦ-

ʜʫ ʧʽʜ ʯʘʩ ʙʫʨʽʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ (ʛʝʦʥʘʚʽʛʘʮʽʾ), ʘ 

ʪʘʢʦʞ ʟʘʩʪʦʩʫʚʘʥʥ ʁʤʝʪʦʜʽʚ ʽ ʟʘʩʦʙʽʚ ʧʝʨʚʠʥ-

ʥʦʛʦ ʨʦʟʢʨʠʪʪʷ ʪʘ ʢʨʽʧʣʝʥʥʷ. 
 

ʄʝʪʦʶ ʩʪʘʪʪʽ ʻ ʚʠʩʚʽʪʣʝʥʥʷ ʩʫʯʘʩʥʠʭ ʪʝʭ-

ʥʦʣʦʛʽʯʥʠʭ ʨʽʰʝʥʴ ʪʘ ʨʝʟʫʣʴʪʘʪʽʚ ʾʭ ʘʧʨʦʙʘʮʽʾ ʚ 

ʧʨʦʤʠʩʣʦʚʠʭ ʫʤʦʚʘʭ.  
 

ɺʠʩʚʽʪʣʝʥʥʷ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʦʩʣʽ-

ʜʞʝʥʥʷ 

ʏʘʩʪʢʘ ʩʚʽʪʦʚʠʭ ʟʘʧʘʩʽʚ ʪʨʘʜʠʮʽʡʥʦʾ ʥʘʬʪʠ, 

ʱʦ ʧʦʚôʷʟʘʥʽ ʟ ʢʘʨʙʦʥʘʪʥʠʤ ʚʽʜʢʣʘʜʘʤʠ, ʟʘʟʚʠ-

ʯʘʡ ʦʮʽʥʶʻʪʴʩʷ ʚ ʦʙʩʷʟʽ ʙʣʠʟʴʢʦ 60 %. ʇʨʦʪʝ, ʚ 

ʋʢʨʘʾʥʽ ʦʩʥʦʚʥʠʡ ʚʠʜʦʙʫʪʦʢ ʥʘʬʪʠ ʚʽʜʙʫʚʘʻʪʴ-

ʩʷ ʟ ʪʝʨʠʛʝʥʥʠʭ ʢʦʣʝʢʪʦʨʽʚ. ʉʢʣʘʜʥʽʩʪʴ ʚʠʜʦʙʫ-

ʚʘʥʥʷ ʥʘʬʪʠ ʟ ʢʘʨʙʦʥʘʪʥʠʭ ʚʽʜʢʣʘʜʽʚ ʥʘ ʨʦʜʦ-

ʚʠʱʘʭ ʇɸʊ "ʋʢʨʥʘʬʪʘ"ʧʦʚôʷʟʘʥʘ ʟ ʥʝʚʝʣʠʢʠʤʠ 

ʪʦʚʱʠʥʘʤʠ ʨʦʟʫʱʽʣʴʥʝʥʠʭ ʟʦʥ, ʟʥʘʯʥʦʶ ʥʝʦʜ-

ʥʦʨʽʜʥʽʩʪʶ ʾʭ ʻʤʥʽʩʥʠʭ ʪʘ ʬʽʣʴʪʨʘʮʽʡʥʠʭ ʚʣʘʩ-

ʪʠʚʦʩʪʝʡ, ʱʦ ʧʦʛʘʥʦ ʧʨʦʛʥʦʟʫʶʪʴʩʷ ʪʘ ʩʣʘʙʦ 

ʧʦʚôʷʟʘʥʽ ʤʽʞ ʩʦʙʦʶ. ɼʦʩʚʽʜ ʚʠʚʯʝʥʥʷ ʚʠʜʦʙʫ-

ʚʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʢʘʨʙʦʥʘʪʥʠʭ ʚʽʜʢʣʘʜʽʚ ʚ ʫʤʦ-

ʚʘʭ ʋʢʨʘʾʥʠ ʧʦʢʘʟʘʚ, ʱʦ ʪʨʘʜʠʮʽʡʥʠʤʠ ʤʝʪʦʜʘ-

ʤʠ ʨʦʟʨʦʙʣʷʪʠ ʪʘʢʽ ʢʦʣʝʢʪʦʨʠ ʤʘʣʦʝʬʝʢʪʠʚʥʦ. 

ʅʘʪʦʤʽʩʪʴ ʜʦʩʚʽʜ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʨʦʟʢʨʠʪʪʷ 

ʧʨʦʜʫʢʪʠʚʥʠʭ ʧʣʘʩʪʽʚ  ʇɸʊ "ʋʢʨʥʘʬʪʘ" ʧʦʢʘ-

ʟʘʚ ʟʥʘʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚ ʪʝʨʠʛʝʥʥʠʭ ʚʽʜʢʣʘʜʘʭ 

ʷʢ ʥʘ ʨʦʜʦʚʠʱʘʭ ɼʥʽʧʨʦʚʩʴʢʦ-ɼʦʥʝʮʴʢʦʾ ʟʘʧʘ-

ʜʠʥʠ (ɼɼɿ) [4ï6], ʪʘʢ ʽ ʚ ʫʤʦʚʘʭ ʇʝʨʝʜʢʘʨʧʘʪ-

ʩʴʢʦʛʦ ʧʨʦʛʠʥʫ [7].  

ɺʧʨʦʜʦʚʞ ʦʩʪʘʥʥʽʭ 16 ʨʦʢʽʚ ʥʘ ʨʦʜʦʚʠʱʘʭ 

ʇɸʊ "ʋʢʨʥʘʬʪʘ"ʫʩʧʽʰʥʦ ʧʨʦʙʫʨʝʥʦ ʨʷʜ ʩʚʝʨʜ-

ʣʦʚʠʥ ʟ ʛʦʨʠʟʦʥʪʘʣʴʥʠʤʠ ʜʽʣʷʥʢʘʤʠ. ʈʝʟʫʣʴʪʘ-

ʪʠ ʾʭ ʙʫʨʽʥʥʷ (ʪʘʙʣ. 1) ʧʽʜʪʚʝʨʜʠʣʠ ʪʝʭʥʦʣʦʛʽʯ-

ʥʫ ʤʦʞʣʠʚʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ ʪʘʢʠʭ ʧʨʦʻʢʪʽʚ ʪʘ ʝʬʝ-

ʢʪʠʚʥʽʩʪʴ ʙʫʨʽʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʟʽ ʩʢʣʘʜʥʦʶ ʧʨʦ-

ʩʪʦʨʦʚʦʶ ʙʫʜʦʚʦʶ ʟ ʤʝʪʦʶ ʟʙʽʣʴʰʝʥʥʷ ʚʠʜʦʙʫ-

ʪʢʫ ʚʫʛʣʝʚʦʜʥʽʚ [8ï9]. ʇʨʠ ʮʴʦʤʫ, ʥʘ ʚʽʜʤʽʥʫ 

ʚʽʜ ʧʦʧʝʨʝʜʥʽʭ ʩʧʨʦʙ ʨʝʘʣʽʟʘʮʽʾ ʪʘʢʠʭ ʩʢʣʘʜʥʠʭ 

ʧʨʦʻʢʪʽʚ, ʧʝʚʥʠʤ ʩʪʘʥʜʘʨʪʦʤ ʩʪʘʣʦ ʟʘʩʪʦʩʫʚʘʥ-

ʥʷ ʮʠʬʨʦʚʦʛʦ ʛʝʦʣʦʛʽʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʟ 

ʦʙʦʚôʷʟʢʦʚʠʤ ʟʘʣʫʯʝʥʥʷʤ ʧʝʨʝʦʙʨʦʙʢʠ ʪʘ ʧʝʨʝ-

ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʥʘʷʚʥʠʭ ʩʝʡʩʤʽʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, 

ʘʣʛʦʨʠʪʤʘʤʠ ʧʽʜʚʠʱʝʥʥʷ ʾʭ ʨʦʟʜʽʣʴʥʦʾ ʟʜʘʪʥʦʩ-

ʪʽ ʪʘ ʧʦʩʪʽʡʥʠʡ ʛʝʦʣʦʛʦ-ʛʝʦʬʽʟʠʯʥʠʡ ʩʫʧʨʦʚʽʜ 

ʙʫʨʽʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ ʥʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ ʧʽʜ 

ʯʘʩ ʙʫʨʽʥʥʷ ʛʝʦʣʦʛʦ-ʛʝʦʬʽʟʠʯʥʠʭ ʽ ʪʝʭʥʦʣʦʛʽʯ-

ʥʠʭ ʜʘʥʠʭ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʨʦʩʪʦʨʦʚʦʾ ʧʦ-

ʚʝʜʽʥʢʠ ʮʽʣʴʦʚʦʛʦ ʧʣʘʩʪʘ [10]. ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʪʘʢʦʛʦ ʧʽʜʭʦʜʫ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʥʠʞʫʚʘʣʦ ʛʝʦ-

ʣʦʛʽʯʥʽ ʨʠʟʠʢʠ ʪʘ ʧʽʜʚʠʱʫʚʘʣʦ ʡʤʦʚʽʨʥʽʩʪʴ  

ʫʩʧʽʭʫ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʝʢʪʫ ï ʚʽʜ 

ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ ʙʫʨʽʥʥʷ ʜʦ ʚʚʝʜʝʥ-

ʥʷ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ ʪʘ ʦʪʨʠʤʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ. 

ʅʘ ɺʝʣʠʢʦʙʫʙʥʽʚʩʴʢʦʤʫ ʨʦʜʦʚʠʱʽ ʚʠʚʯʝʥʥʷ 

ʤʦʞʣʠʚʦʩʪʽ ʚʠʜʦʙʫʚʘʥʥʷ ʥʘʬʪʠ ʟ ʢʘʨʙʦʥʘʪʥʠʭ 

ʧʣʘʩʪʽʚ ʧʨʦʜʫʢʪʠʚʥʠʭ ʛʦʨʠʟʦʥʪʽʚ ɹ-9 ʪʘ ɹ-10 ʚ 

ʙʘʰʢʠʨʩʴʢʠʭ ʚʽʜʢʣʘʜʘʭ, ʷʢʽ ʜʦ ʮʴʦʛʦ ʥʝ ʚʚʘʞʘ-

ʣʠʩʴ ʧʨʦʤʠʩʣʦʚʦ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ, ʨʦʟʧʦʯʘʣʦʩʷ 

ʟ ʧʨʦʚʝʜʝʥʥʷ ʢʦʤʧʣʝʢʩʫ ʛʝʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽ-

ʜʞʝʥʴ ʫ ʧʨʦʮʝʩʽ ʙʫʨʽʥʥʷ ʧʦʭʠʣʦ-ʩʢʝʨʦʚʘʥʠʭ 

ʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʩʚʝʨʜʣʦʚʠʥ ˉ 119 ʪʘ ˉ 139. 

ʇʨʠ ʮʴʦʤʫ ʩʚʝʨʜʣʦʚʠʥʫˉ 119 ʙʫʣʦ ʧʨʦʙʫʨʝʥʦ 

ʟ ʤʦʞʣʠʚʽʩʪʶ ʧʦʜʘʣʴʰʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ  ʷʢ 

ʧʽʣʦʪʥʦʛʦ ʩʪʦʚʙʫʨʘ ʩʘʤʝ ʜʣʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ 

ʨʦʟʢʨʠʪʪʷ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʛʦʨʠʟʦʥʪʫ. ɿ ʜʦʩʣʽ-

ʊʘʙʣʠʮʷ 1  ï ʈʝʟʫʣʴʪʘʪʠ ʙʫʨʽʥʥʷ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʩʚʝʨʜʣʦʚʠʥ ʇɸʊ "ʋʢʨʥʘʬʪʘ" 

ʉʚʝʨʜʣʦʚʠʥʘ 
ʈʽʢ  

ʙʫʨʽʥʥʷ 

ʇʨʦʜʫʢʪʠʚʥʠʡ 

ʛʦʨʠʟʦʥʪ 

ʇʦʯʘʪʢʦʚʠʡ  

ʜʝʙʽʪ ʥʘʬʪʠ, 

ʪ/ʜ 

ɼʦʚʞʠʥʘ ʘʢʪʠʚʥʦʾ  

ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʜʽʣʷʥʢʠ, 

ʤ 

510-ɹʫʛʨʫʚʘʪʽʚʩʴʢʘ 2006 ɺ-18 145,7 175 

525-ɹʫʛʨʫʚʘʪʽʚʩʴʢʘ 2013 ɺ-16 75 245,7 

530-ɹʫʛʨʫʚʘʪʽʚʩʴʢʘ 2013 ɺ-18 94,5 223 

535-ɹʫʛʨʫʚʘʪʽʚʩʴʢʘ 2016 ɺ-16 68,7 54,1 

700-ʄʽʣʴʢʽʚʩʴʢʘ 2007 ʂ-4 169,5 254 

100-ɺʝʨʭʥʴʦʤʘʩʣʦʚʝʮʴʢʘ 2014 

ʄʝʥʽʣʽʪʦʚʠʡ 

(ɹʦʨʠʩʣʘʚʩʴʢʠʡ 

ʧʽʩʢʦʚʠʢ) 

57 101,3 

101-ɺʝʨʭʥʴʦʤʘʩʣʦʚʝʮʴʢʘ 2017 

ʄʝʥʽʣʽʪʦʚʠʡ 

(ʛʦʨʠʟʦʥʪ ʧ'ʷʪʠ 

ʧʣʘʩʪʽʚ) 

18,1 140,2 
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ʜʞʝʥʴ ʚʠʢʦʥʘʥʦ ʚʽʜʙʽʨ ʪʘ ʘʥʘʣʽʟ ʢʝʨʥʘ, ʚʠʧʨʦ-

ʙʫʚʘʥʥʷ ʫ ʚʽʜʢʨʠʪʦʤʫ ʩʪʦʚʙʫʨʽ ʚ ʧʨʦʮʝʩʽ ʙʫʨʽʥ-

ʥʷ ʪʘ ʧʝʨʬʦʨʘʮʽʶ ʚ ʢʦʣʦʥʽ, ʚʽʜʙʽʨ ʛʣʠʙʠʥʥʠʭ 

ʧʨʦʙ ʥʘʬʪʠ. ʇʽʜ ʯʘʩ ʚʠʧʨʦʙʫʚʘʥʴ ʦʪʨʠʤʘʥʦ 

ʧʨʠʧʣʠʚʠ ʥʘʬʪʠ ʟ ʧʨʦʜʫʢʪʠʚʥʠʭ ʛʦʨʠʟʦʥʪʽʚ  

ɹ-9ʥ ʪʘ ɹ-10. ʆʪʨʠʤʘʥʘ ʽʥʬʦʨʤʘʮʽʷ ʜʘʣʘ ʟʤʦʛʫ 

ʢʨʘʱʝ ʟʨʦʟʫʤʽʪʠ ʧʦʪʝʥʮʽʘʣ ʮʠʭ ʚʽʜʢʣʘʜʽʚ ʪʘ ʣʷ-

ʛʣʘ ʚ ʦʩʥʦʚʫ ʜʝʪʘʣʴʥʦʾ ʮʠʬʨʦʚʦʾ 3D ʛʝʦʣʦʛʽʯʥʦʾ 

ʪʘ ʛʽʜʨʦʜʠʥʘʤʽʯʥʦʾ ʤʦʜʝʣʽ ʧʨʦʜʫʢʪʠʚʥʠʭ ʛʦʨʠ-

ʟʦʥʪʽʚ ɹ-9 ʪʘ ɹ-10 ʈʦʛʠʥʮʽʚʩʴʢʦʛʦ ʧʽʜʥʷʪʪʷ ɺʝ-

ʣʠʢʦʙʫʙʥʽʚʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ.  

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʦʟʪʘʰʫ-

ʚʘʥʥʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʧʨʦʻʢʪʥʦʛʦ ʩʪʦʚ-

ʙʫʨʘ ʚ ʧʣʘʥʽ ʙʫʣʦ ʚʠʢʦʥʘʥʦ ʜʠʥʘʤʽʯʥʫ ʧʝʨʝʦʙ-

ʨʦʙʢʫ ʥʘʷʚʥʦʾ ʩʝʡʩʤʽʯʥʦʾ 2D ʽʥʬʦʨʤʘʮʽʾ 

(ʨʠʩ. 1), ʱʦ ʜʘʣʦ ʟʤʦʛʫ ʜʝʪʘʣʽʟʫʚʘʪʠ ʛʝʦʣʦʛʽʯʥʫ 

ʙʫʜʦʚʫ ʚ ʤʝʞʘʭ ʜʽʣʷʥʢʠ ʟʘʢʣʘʜʘʥʥʷ ʩʚʝʨʜʣʦʚʠ-

ʥʠ ʪʘ ʚʠʟʥʘʯʠʪʠ ʦʧʪʠʤʘʣʴʥʝ ʤʽʩʮʝʧʦʣʦʞʝʥʥʷ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʩʪʦʚʙʫʨʘ ʟ ʤʘʢʩʠʤʘʣʴ-

ʥʠʤ ʚʨʘʭʫʚʘʥʥʷʤ ʩʪʨʫʢʪʫʨʥʠʭ ʽ ʪʝʢʪʦʥʽʯʥʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʙʘʰʢʠʨʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ.  

ɿ ʤʝʪʦʶ ʤʽʥʽʤʽʟʘʮʽʾ ʨʠʟʠʢʽʚ, ʱʦ ʤʦʞʫʪʴ 

ʙʫʪʠ ʧʦʚôʷʟʘʥʽ ʟ ʥʝʚʨʘʭʫʚʘʥʥʷʤ ʤʘʣʦʘʤʧʣʽʪʫʜ-

ʥʠʭ ʧʦʨʫʰʝʥʴ ʪʘ ʚʽʜʥʦʩʥʦ ʥʝʚʝʣʠʢʦʾ ʧʦʪʫʞʥʦʩ-

ʪʽ ʮʽʣʴʦʚʠʭ ʛʦʨʠʟʦʥʪʽʚ (5ï6 ʤ), ʬʽʣʴʪʨʦʚʫ ʯʘʩ-

ʪʠʥʫ ʩʚʝʨʜʣʦʚʠʥʠ ʙʫʣʦ ʟʘʧʨʦʻʢʪʦʚʘʥʦ ʚ ʩʢʣʝ-

ʧʽʥʥʽʡ ʯʘʩʪʠʥʽ ʈʦʛʠʥʮʽʚʩʴʢʦʛʦ ʧʽʜʥʷʪʪʷ ʪʘ ʤʘʢ-

ʩʠʤʘʣʴʥʦ ʙʣʠʟʴʢʦ ʦʨʽʻʥʪʦʚʘʥʦ ʚʟʜʦʚʞ ʥʘʷʚʥʦʛʦ 

ʩʝʡʩʤʽʯʥʦʛʦ ʧʨʦʬʽʣʶ, ʱʦ ʧʽʜʚʠʱʫʚʘʣʦ ʢʦʥʪ-

ʨʦʣʴ ʛʽʧʩʦʤʝʪʨʽʾ ʪʘ ʥʝʧʦʨʫʰʝʥʦʩʪʽ ʛʦʨʠʟʦʥʪʽʚ ʫ 

ʤʝʞʘʭ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʜʽʣʷʥʢʠ ʧʨʦʻʢʪʥʦʾ ʩʚʝʨʜ-

ʣʦʚʠʥʠ. ɼʣʷ ʦʮʽʥʢʠ ʟʤʽʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʘʨ-

ʙʦʥʘʪʥʠʭ ʚʽʜʢʣʘʜʽʚ ʙʘʰʢʠʨʫ ʧʨʦʚʝʜʝʥʦ ʜʝʪʘʣʴ-

ʥʫ ʢʦʨʝʣʷʮʽʶ ʪʘ ʧʝʨʝʽʥʪʝʨʧʨʝʪʘʮʽʶ ʜʘʥʠʭ ɻɼʉ 

ʧʦ ʩʚʝʨʜʣʦʚʠʥʘʭ ʈʦʛʠʥʮʽʚʩʴʢʦʛʦ ʩʢʣʝʧʽʥʥʷ, ʚ 

ʷʢʠʭ ʚʠʢʦʥʘʥʦ ʜʝʪʘʣʴʥʠʡ ʢʦʤʧʣʝʢʩ ʛʝʦʬʽʟʠʯ-

ʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ɺʠʟʥʘʯʝʥʽ ʟʘ ʜʘʥʠʤʠ ɻɼʉ ʟʥʘ-

ʯʝʥʥʷ ʬʽʣʴʪʨʘʮʽʡʥʦ-ʻʤʥʽʩʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

(ʌɭɺ) ʚʠʢʦʨʠʩʪʘʥʦ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʾʭ ʟʘ 

ʧʣʦʱʝʶ ʪʘ, ʚʽʜʧʦʚʽʜʥʦ, ʦʪʨʠʤʘʥʥʷ ʢʘʨʪ ʧʘʨʘʤʝ-

ʪʨʽʚ ʜʣʷ ʢʦʞʥʦʛʦ ʧʨʦʰʘʨʢʫ. ɼʣʷ ʥʘʡʙʽʣʴʰ ʜʦʩ-

ʪʦʚʽʨʥʦʾ ʧʦʙʫʜʦʚʠ ʧʨʦʛʥʦʟʥʠʭ ʢʘʨʪ ʌɭɺ ʚʠʢʦ-

ʨʠʩʪʘʥʦ ʪʝʭʥʦʣʦʛʽʶ ʜʝʪʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʧʘ-

ʨʘʤʝʪʨʽʚ ʧʦ ʣʘʪʝʨʘʣʽ, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʦʙʫʜʦʚʽ 

ʢʘʨʪ ʧʘʨʘʤʝʪʨʽʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʛʝʦʤʝʪʨʠʯʥʦʛʦ 

ʬʘʢʪʦʨʘ ʪʘ ʧʦʚôʷʟʘʥʠʤʠ ʟ ʥʠʤ ʛʝʦʤʝʭʘʥʽʯʥʠʤʠ 

ʥʘʧʨʫʞʝʥʥʷʤʠ ʚ ʧʣʘʩʪʽ (ʨʠʩ.2 ʪʘ ʨʠʩ.3). 

ʆʜʥʠʤʠ ʟ ʦʩʥʦʚʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʚʠʙʦʨʫ 

ʧʦʣʦʞʝʥʥʷ ʪʘ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʜʦʮʽʣʴʥʦʩʪʽ ʙʫ-

ʨʽʥʥʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʩʚʝʨʜʣʦʚʠʥʠ ʻ ʨʝʟʫʣʴʪʘʪʠ 

ʛʽʜʨʦʜʠʥʘʤʽʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ, ʱʦ ʜʘʶʪʴ ʟʤʦʛʫ: 

ï ʚʠʟʥʘʯʠʪʠ ʛʝʦʣʦʛʽʯʥʽ ʪʘ ʚʠʜʦʙʫʚʥʽ 

ʟʘʧʘʩʠ ʥʘʬʪʠ ʚ ʟʦʥʽ ʜʨʝʥʫʚʘʥʥʷ; 

ï ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʜʘʧʪʘʮʽʾ ʛʽʜʨʦʜʠʥʘ-

ʤʽʯʥʦʾ ʤʦʜʝʣʽ ʩʧʨʦʛʥʦʟʫʚʘʪʠ ʪʝʭʥʦʣʦʛʽʯʥʽ 

ʧʦʢʘʟʥʠʢʠ ʧʨʦʻʢʪʥʦʾ ʩʚʝʨʜʣʦʚʠʥʠ ʪʘ ʧʨʦʚʝʩʪʠ 

ʝʢʦʥʦʤʽʯʥʠʡ ʘʥʘʣʽʟ ʜʦʮʽʣʴʥʦʩʪʽ ʾʾ ʙʫʨʽʥʥʷ; 

ï ʥʘ ʦʩʥʦʚʽ ʧʨʦʚʝʜʝʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ 

ʦʙˇʨʫʥʪʫʚʘʪʠ ʤʽʩʮʝʧʦʣʦʞʝʥʥʷ ʪʘ ʜʦʚʞʠʥʫ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʜʽʣʷʥʢʠ, ʚʠʭʦʜʷʯʠ ʟ ʥʘʡʙʽʣʴʰ 

ʦʧʪʠʤʘʣʴʥʦʾ ʜʠʥʘʤʽʢʠ ʾʾ ʧʨʦʛʥʦʟʥʦʾ ʨʦʙʦʪʠ. 

ɻʽʜʨʦʜʠʥʘʤʽʯʥʫ ʤʦʜʝʣʴ ʥʘʬʪʦʚʠʭ ʧʦʢʣʘʜʽʚ 

ʛʦʨʠʟʦʥʪʽʚ ɹ-9 ʽ ɹ-10 ɺʝʣʠʢʦʙʫʙʥʽʚʩʴʢʦʛʦ ʨʦ-

ʜʦʚʠʱʘ (ʨʠʩ. 4) ʧʦʙʫʜʦʚʘʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦ-

ʛʨʘʤʠ "Eclipse 2004" ʢʦʤʧʘʥʽʾ "Schlumberger". 

ʈʝʟʫʣʴʪʘʪʠ ʦʪʨʠʤʘʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʪʘ ʾʭ ʘʥʘʣʽʟ 

ʧʽʜʪʚʝʨʜʠʚ ʦʧʪʠʤʘʣʴʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʛʦʨʠʟʦʥ-

ʪʘʣʴʥʦʛʦ ʩʪʦʚʙʫʨʘ ʥʘ ʛʦʨʠʟʦʥʪ ɹ-9ʥ. 

ʅʘʷʚʥʽʩʪʴ ʜʝʪʘʣʴʥʦʾ ʮʠʬʨʦʚʦʾ ʛʝʦʣʦʛʽʯʥʦʾ 

ʪʘ ʛʽʜʨʦʜʠʥʘʤʽʯʥʦʾ ʤʦʜʝʣʽ ʟʘʙʝʟʧʝʯʫʻ ʧʨʠʡʥʷʪ-

ʪʷ ʧʨʘʚʠʣʴʥʠʭ ʪʘ ʝʬʝʢʪʠʚʥʠʭ ʨʽʰʝʥʴ ʷʢ ʚ ʧʨʦ-

ʮʝʩʽ ʨʦʟʨʦʙʢʠ ʨʦʜʦʚʠʱ, ʪʘʢ ʽ ʧʽʜ ʯʘʩ ʙʫʨʽʥʥʷ 

ʩʚʝʨʜʣʦʚʠʥ, ʦʩʦʙʣʠʚʦ ʩʢʣʘʜʥʦʾ ʧʨʦʩʪʦʨʦʚʦʾ  

ʙʫʜʦʚʠ. ɼʠʟʘʡʥ ʛʽʜʨʦʜʠʥʘʤʽʯʥʦʾ ʤʦʜʝʣʽ ʢʦʞʥʦ-

ʛʦ ʨʦʜʦʚʠʱʘ ï ʮʝ ʦʜʥʝ ʟ ʧʨʽʦʨʠʪʝʪʥʠʡ ʟʘʚʜʘʥʴ, 

ʱʦ ʧʦʩʪʘʻ ʧʝʨʝʜ ʬʘʭʽʚʮʷʤʠ ʅʘʫʢʦʚʦ-ʜʦʩʣʽʜ- 
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ʥʦʛʦ ʽ ʧʨʦʢ̒ʪʥʦʛʦ ʽʥʩʪʠʪʫʪʫ ʇɸʊ "ʋʢʨʥʘʬʪʘ". 

ʉʪʚʦʨʝʥʥʷ ʜʝʪʘʣʴʥʠʭ ʪʨʠʚʠʤʽʨʥʠʭ ʛʽʜʨʦʜʠʥʘ-

ʤʽʯʥʠʭ ʤʦʜʝʣʝʡ ʧʦʪʨʝʙʫʻ ʟʘʣʫʯʝʥʥʷ ʚʠʩʦʢʦʢʚʘ-

ʣʽʬʽʢʦʚʘʥʦʛʦ ʧʝʨʩʦʥʘʣʫ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʜʝʪʘʣʴ-

ʥʦʛʦ ʘʥʘʣʽʟʫ ʛʝʦʬʽʟʠʯʥʠʭ ʪʘ ʛʽʜʨʦʜʠʥʘʤʽʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ, ʚʠʚʯʝʥʥʷ ʛʝʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ ʨʦʜʦ-

ʚʠʱ ʟʘ ʥʘʷʚʥʠʤ ʬʦʥʜʦʤ ʩʚʝʨʜʣʦʚʠʥ, ʷʢʽʩʥʦ ʥʦ-

ʚʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʪʘ ʧʝʨʝʽʥʪʝʨʧʨʝʪʘʮʽʾ ʽʩʥʫʶʯʠʭ 

ʩʝʡʩʤʽʯʥʠʭ ʜʘʥʠʭ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ 

ʩʝʡʩʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʘ ʫ ʧʨʦʮʝʩʽ ʙʫʨʽʥʥʷ 

ʩʚʝʨʜʣʦʚʠʥʠ, (ʦʩʦʙʣʠʚʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʜʽʣʷʥ-

ʢʠ) ʩʚʦʻʯʘʩʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʛʝʦʣʦ-

ʛʦ-ʛʝʦʬʽʟʠʯʥʠʭ ʜʘʥʠʭ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʦʙˇʨʫʥʪʦ-

ʚʘʥʠʭ ʨʽʰʝʥʴ ʫ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. ɼʣʷ ʧʦ-

ʩʪʽʡʥʦʾ ʧʽʜʪʨʠʤʢʠ ʛʽʜʨʦʜʠʥʘʤʽʯʥʠʭ ʤʦʜʝʣʝʡ ʚ 

ʘʢʪʫʘʣʴʥʦʤʫ ʩʪʘʥʽ ʩʠʩʪʝʤʘʪʠʯʥʦ ʧʨʦʚʦʜʠʪʴʩʷ ʾʭ 

ʦʥʦʚʣʝʥʥʷ ʪʘ ʥʘʧʦʚʥʝʥʥʷ ʥʦʚʠʤʠ ʘʢʪʫʘʣʴʥʠʤʠ 

ʜʘʥʠʤʠ.  

ʅʘ ʦʩʥʦʚʽ ʜʝʪʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʘʥʘʣʽʟʫ ʥʘʷʚʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʛʽʜʨʦʜʠʥʘʤʽʯʥʦʾ 

ʤʦʜʝʣʽ ʮʽʣʴʦʚʠʭ ʧʦʢʣʘʜʽʚ ʙʫʣʦ ʟʘʧʣʘʥʦʚʘʥʦ 

ʙʫʨʽʥʥʷ ʨʦʟʚʽʜʫʚʘʣʴʥʦʾ ʩʚʝʨʜʣʦʚʠʥʠ 119ɻ-

ɺʝʣʠʢʦʙʫʙʥʽʚʩʴʢʘ ʜʨʫʛʠʤ (ʛʦʨʠʟʦʥʪʘʣʴʥʠʤ) 

ʩʪʦʚʙʫʨʦʤ ʫ ʨʦʟʚʽʜʫʚʘʣʴʥʽʡ ʩʚʝʨʜʣʦʚʠʥʽ ˉ 119 

ɺʝʣʠʢʦʙʫʙʥʽʚʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ. ʆʩʥʦʚʥʝ ʟʘʚ-

ʜʘʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ ˉ 119ɻ ï ʚʠʚʯʝʥʥʷ ʥʘ ʈʦ-

ʛʠʥʮʽʚʩʴʢʦʤʫ ʧʽʜʥʷʪʪʽ ʚʠʜʦʙʫʚʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ 

ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʛʦʨʠʟʦʥʪʫ ɹ-9ʥ, ʩʢʣʘʜʝʥʦʛʦ 

ʢʘʨʙʦʥʘʪʥʦʶ ʪʦʚʱʝʶ, ʧʨʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ 

ʡʦʛʦ ʨʦʟʢʨʠʪʪʽ.  

 
ʈʠʩʫʥʦʢ 2 ï ʇʨʦʛʥʦʟʥʘ ʢʘʨʪʘ ʧʦʨʠʩʪʦʩʪʽ ʛʦʨʠʟʦʥʪʫ ɹ-9ʥ ɺʝʣʠʢʦʙʫʙʥʽʚʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ 

 

 
ʈʠʩʫʥʦʢ 3 ï ʆʙôʻʤʥʘ ʤʦʜʝʣʴ ʧʦʨʠʩʪʦʩʪʽ ʛʦʨʠʟʦʥʪʫ ɹ-9ʥ ɺʝʣʠʢʦʙʫʙʥʽʚʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ 
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ɹʫʨʽʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ ʜʨʫʛʠʤ ʩʪʦʚʙʫʨʦʤ 

ʟʘʧʨʦʻʢʪʦʚʘʥʦ ʟ ʛʣʠʙʠʥʠ 2540 ʤ ʥʘ ʛʣʠʙʠʥʫ 

2595 ʤ ʧʦ ʚʝʨʪʠʢʘʣʽ (2985 ʤ ʧʦ ʩʪʦʚʙʫʨʫ ʩʚʝʨʜ-

ʣʦʚʠʥʠ) ʟ ʨʦʟʢʨʠʪʪʷʤ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʧʨʦʜʫʢ-

ʪʠʚʥʦʛʦ ʛʦʨʠʟʦʥʪʫ ɹ-9ʥ ʛʦʨʠʟʦʥʪʘʣʴʥʠʤ ʩʪʦʚ-

ʙʫʨʦʤ ʜʦʚʞʠʥʦʶ 165 ʤ ʚ ʘʟʠʤʫʪʽ 117Á10' ʽʟ ʟʘ-

ʛʘʣʴʥʠʤ ʟʤʽʱʝʥʥʷʤ ʚʠʙʦʶ ʚʽʜ ʚʝʨʪʠʢʘʣʽ 683 ʤ. 

ɺʨʘʭʦʚʫʶʯʠ ʦʩʦʙʣʠʚʽʩʪʴ ʙʫʜʦʚʠ ʨʦʜʦʚʠʱʘ 

ʪʘ ʥʝʟʥʘʯʥʫ ʧʦʪʫʞʥʽʩʪʴ ʧʣʘʩʪʘ, ʜʣʷ ʫʩʧʽʰʥʦʾ 

ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʻʢʪʫ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʛʦʨʠʟʦʥʪʘʣʴ-

ʥʦʾ ʜʽʣʷʥʢʠ ʚ ʜʘʥʦʤʫ ʛʦʨʠʟʦʥʪʽ ʧʨʦʚʝʜʝʥʦ ʟʘʤʽʨ 

ʪʨʘʻʢʪʦʨʽʾ ʦʩʥʦʚʥʦʛʦ ʩʪʦʚʙʫʨʘ ʩʚʝʨʜʣʦʚʠʥʠ 

 ̄119 ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʛʽʨʦʩʢʦʧʽʯʥʦʛʦ ʽʥʢʣʽ-

ʥʦʤʝʪʨʘ CyroTracer. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʟʘʤʽʨʽʚ 

ʛʽʨʦʩʢʦʧʦʤ ʪʨʘʻʢʪʦʨʽʾ ʦʩʥʦʚʥʦʛʦ ʩʪʦʚʙʫʨʘ ʩʚʝ-

ʨʜʣʦʚʠʥʠ ˉ 119 ʬʘʢʪʠʯʥʝ ʧʦʣʦʞʝʥʥʷ ʩʚʝʨʜʣʦ-

ʚʠʥʠ "ʟʤʽʩʪʠʣʦʩʴ" ʥʘ 87 ʤ ʚ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʦʤʫ 

ʥʘʧʨʷʤʢʫ (ʧʦʨʽʚʥʷʥʦ ʟ ʙʘʟʦʚʠʤʠ ʟʥʘʯʝʥʥʷʤʠ). 

ʆʪʨʠʤʘʥʠʡ ʨʝʟʫʣʴʪʘʪ ʟʘʤʽʨʽʚ ʧʦʪʨʝʙʫʚʘʚ ʦʧʝ-

ʨʘʪʠʚʥʦʾ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʪʘʢʦʛʦ ʟʤʽʱʝʥʥʷ ʥʘ 

ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʽʯʥʽ ʧʦʙʫʜʦʚʠ ʪʘ ʾʭ ʢʦʨʠʛʫ-

ʚʘʥʥ ̫ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʥʦʚʠʭ ʜʘʥʠʭ.  

ɼʣʷ ʙʫʨʽʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ ʟʘʩʪʦʩʦʚʘʥʦ ʥʘʷ-

ʚʥʠʡ ʚ ʇɸʊ "ʋʢʨʥʘʬʪʘ" ʙʫʨʦʚʠʡ ʚʝʨʩʪʘʪ 

ZJ40/2250L. 

ʊʝʭʥʦʣʦʛʽʷ ʧʨʦʚʝʜʝʥʥʷ ʨʦʙʽʪ ʧʝʨʝʜʙʘʯʘʣʘ: 

ï ʚʠʣʫʯʝʥʥʷ ʯʘʩʪʠʥʠ ʦʙʩʘʜʥʦʾ ʢʦʣʦʥʠ 

168 Ĭ 146 ʤʤ ʪʘ ʣʽʢʚʽʜʘʮʽʶ ʩʪʘʨʦʛʦ ʩʪʦʚʙʫʨʘ 

ʩʚʝʨʜʣʦʚʠʥʠ; 

ï ʚʩʪʘʥʦʚʣʝʥʥʷ ʫʽʧʩʪʦʢʘ ʪʘ ʚʠʨʽʟʘʥʥʷ 

ʚʽʢʥʘ ʚ ʟʘʜʘʥʦʤʫ ʘʟʠʤʫʪʽ; 

ï ʨʦʟʢʨʠʪʪʷ ʧʨʦʻʢʪʥʦʛʦ ʛʦʨʠʟʦʥʪʫ ɹ-9ʥ 

ʛʦʨʠʟʦʥʪʘʣʴʥʠʤ ʩʪʦʚʙʫʨʦʤ; 

ï ʩʧʫʩʢ ʪʘ ʢʨʽʧʣʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ 

ʢʦʣʦʥʠ 168 Ĭ 146 ʤʤ; 

ï ʦʩʚʦʻʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ. 

ʇʝʨʝʜ ʧʦʯʘʪʢʦʤ ʟʘʙʫʨʶʚʘʥʥʷ ʜʨʫʛʦʛʦ 

ʩʪʦʚʙʫʨʘ ʚʩʪʘʥʦʚʣʝʥʦ ʽʟʦʣʷʮʽʡʥʦ-ʣʽʢʚʽʜʘʮʽʡʥʽ 

ʤʦʩʪʠ ʚ ʽʥʪʝʨʚʘʣʽ 2740ï2901 ʤ. ʅʘ ʧʦʚʝʨʭʥʶ 

ʧʽʜʥʷʪʦ ʦʙʩʘʜʥʽ ʪʨʫʙʠ ʜʽʘʤʝʪʨʘʤʠ 168  ʪʘ 

146 ʤʤ ʟʘʛʘʣʴʥʦʶ ʜʦʚʞʠʥʦʶ 2562 ʤ. "ɻʦʣʦʚʘ" 

ʟʘʣʠʰʝʥʦʾ ʫ ʩʚʝʨʜʣʦʚʠʥʽ ʯʘʩʪʠʥʠ ʦʙʩʘʜʥʦʾ ʢʦ-

ʣʦʥʠ ʜʽʘʤʝʪʨʦʤ 146 ʤʤ ï ʦʨʽʻʥʪʦʚʥʦ ʥʘ ʛʣʠʙʠʥʽ 

2563 ʤ. 

ɺ ʟʦʥʽ "ʚʽʢʥʘ" ʚʩʪʘʥʦʚʣʝʥʦ ʦʧʦʨʥʠʡ ʽʟʦ-

ʣʷʮʽʡʥʦ-ʣʽʢʚʽʜʘʮʽʡʥʠʡ ʮʝʤʝʥʪʥʠʡ ʤʽʩʪ ʚ ʽʥʪʝʨ-

ʚʘʣʽ 2400ï2495 ʤ (ʧʦ ʜʦʚʞʠʥʽ) ʜʣʷ ʧʝʨʝʢʨʠʪʪʷ 

ʽʩʥʫʶʯʦʛʦ ʩʪʦʚʙʫʨʘ ʩʚʝʨʜʣʦʚʠʥʠ. ʇʨʦʚʝʜʝʥʦ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʫʽʧʩʪʦʢʘ ʪʘ ʟʘʨʽʟʘʥʥʷ ʚ ʧʨʦʤʽʞʥʽʡ 

ʢʦʣʦʥʽ ʥʘ ʛʣʠʙʠʥʽ 2400 ʤ (ʨʠʩ. 5). ʊʘʢʠʤ ʯʠʥʦʤ, 

ʧʨʦʤʽʞʥʫ ʢʦʣʦʥʫ ʜʽʘʤʝʪʨʦʤ  244,5 ʤʤ ʦʙʤʝʞʝ-

ʥʦ ʚʽʢʥʦʤ ʟʘʨʽʟʫʚʘʥʥʷ.  

ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʟʘʧʣʘʥʦʚʘʥʠʭ ʨʦʙʽʪ ʙʫʣʦ 

ʟʘʣʫʯʝʥʦ ʨʷʜ ʧʽʜʨʷʜʥʠʭ ʢʦʤʧʘʥʽʡ ʊʆɺ "ɺʝʟʝʨ-

ʬʦʨʜ ʋʢʨʘʾʥʘ" (ʧʦʩʣʫʛʠ ʟʘʨʽʟʫʚʘʥʥʷ ʙʽʯʥʦʛʦ 

ʩʪʦʚʙʫʨʘ, ʧʦʭʠʣʦ-ʩʢʝʨʦʚʘʥʥʦʛʦ ʙʫʨʽʥʥʷ), ʊʆɺ 

"ʐʣʶʤʙʝʨʞʝ ʉʝʨʚʽʩʝʟ ʋʢʨʘʾʥʘ" (ʜʦʣʦʪʥʠʡ ʩʝʨ-

ʚʽʩ ʪʘ ʩʝʨʚʽʩ ʧʦ ʙʫʨʦʚʠʭ ʧʨʦʤʠʚʘʣʴʥʠʭ ʨʽʜʠʥʘʭ 

ï ɹʇʈ), ʇɽɻɼʉ "ʋʢʨʛʝʦʬʽʟʠʢʘ" (ʧʦʩʣʫʛʠ ʩʪʘʥ-

ʮʽʾ ɻʊɼ) , ʇʈɸʊ "ʂʘʨʧʘʪʩʴʢʝ ʋɻʈ" (ʛʝʦʬʽʟʠʯʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ) ʪʘ ʊʆɺ "ɹʫʨʦʚʘ ʢʦʤʧʘʥʽʷ "ɻʦʨʠ-

ʟʦʥʪʠ" (ʧʦʩʣʫʛʠ ʚʠʤʽʨʶʚʘʥʥʷ ʛʽʨʦʩʢʦʧʦʤ). 

ɺʠʙʽʨ ʧʨʦʬʽʣʶ ʩʚʝʨʜʣʦʚʠʥʠ ʦʙʫʤʦʚʣʝʥʠʡ 

ʢʦʤʧʣʝʢʩʥʠʤʠ ʟʘʚʜʘʥʥʷʤʠ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʷʢ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʚʝʨ-

ʜʣʦʚʠʥʠ, ʪʘʢ ʽ ʾʾ ʩʧʦʨʫʜʞʫʚʘʥʥʷ. ʇʨʦʻʢʪʥʠʡ 

ʧʨʦʬʽʣʴ ʩʪʦʚʙʫʨʘ ʩʚʝʨʜʣʦʚʠʥʠ ˉ 119ɻ ʥʘʚʝʜʝ-

ʥʦ ʥʘ ʨʠʩ. 6. 

 
ʈʠʩʫʥʦʢ 4 ï ɻʽʜʨʦʜʠʥʘʤʽʯʥʘ ʤʦʜʝʣʴ ʥʘʬʪʦʚʠʭ ʧʦʢʣʘʜʽʚ ʛʦʨʠʟʦʥʪʽʚ ɹ-9 ʪʘ ɹ-10 
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ʇʨʦʮʝʩ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʻʢʪʥʦʛʦ ʧʨʦʬʽʣʶ ʧʝ-

ʨʝʜʙʘʯʘʚ, ʱʦ ʧʽʩʣʷ ʚʠʭʦʜʫ ʟ ʚʽʢʥʘ 245 ʤʤ ʢʦʣʦ-

ʥʠ ʧʨʦʚʝʜʝʥʦ ʙʫʨʽʥʥʷ ʜʽʣʷʥʢʠ ʩʪʦʚʙʫʨʘ ʟ ʥʝ-

ʟʥʘʯʥʠʤ ʧʘʜʽʥʥʷʤ ʟʝʥʽʪʥʦʛʦ ʢʫʪʘ ʪʘ ʘʟʠʤʫʪʘ 

(ʚʽʜ ʛʣʠʙʠʥʠ MD 2400 ʤ ʜʦ MD 2540 ʤ (TVD 

2461 ʤ) ʟʝʥʽʪʥʠʡ ʢʫʪ ʟʤʽʥʶʚʘʚʩʷ ʚʽʜ 40,5Á ʜʦ 

32,4Á, ʘ ʘʟʠʤʫʪ ï ʚʽʜ 124,2Á ʜʦ 105,0Á. ʅʘ ʜʽʣʷʥ-

ʮʽ ʙʫʨʽʥʥʷ ʜʦ ʛʣʠʙʠʥʠ MD 2814 ʤ (TVD 2594 ʤ) 

ʟʜʽʡʩʥʝʥʦ ʥʘʙʽʨ ʟʝʥʽʪʥʦʛʦ ʢʫʪʘ ʜʦ 88,6Á ʽ ʘʟʠʤʫ-

ʪʘ ʜʦ 114,7Á ʟ ʧʦʜʘʣʴʰʠʤ ʧʦʛʣʠʙʣʝʥʥʷʤ ʟʽ ʩʪʘ-

ʙʽʣʽʟʘʮʽʻʶ. ʇʽʜ ʯʘʩ ʧʦʛʣʠʙʣʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ 

ʧʦ ʮʽʣʴʦʚʦʤʫ ʧʣʘʩʪʫ ʚʠʢʦʥʘʥʦ ʥʝʦʙʭʽʜʥʽ ʢʦʨʝʢ-

ʪʠʚʠ ʪʨʘʻʢʪʦʨʽʾ ʟ ʤʝʪʦʶ ʨʦʟʪʘʰʫʚʘʥʥʷ ʩʪʦʚʙʫʨʘ 

ʩʚʝʨʜʣʦʚʠʥʠ ʚ ʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚʘʭ. ʇʨʦʚʝʜʝʥ-

ʥʶ ʮʽʣʦʜʦʙʦʚʦʛʦ ʛʝʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʧʽʜ 

ʯʘʩ ʧʨʦʭʦʜʞʝʥʥʷ ʧʣʘʩʪʦʤ ʩʧʨʠʷʣʦ ʟʘʙʝʟʧʝʯʝʥ-

ʥʷ ʢʦʞʥʽ 4 ï 4,5 ʤ ʙʫʨʽʥʥʷ ʟʘʤʽʨʘʤʠ ʪʨʘʻʢʪʦʨʽʾ 

ʪʘ ʢʨʠʚʦʾ ɻʂ, ʘ ʪʘʢʦʞ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʧʘʨʘʤʝʪ-

ʨʘʤʠ ʙʫʨʽʥʥʷ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. 
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ʉʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʽʯʥʫ ʤʦʜʝʣʴ ʟʘ ʨʝʟʫʣʴ-

ʪʘʪʘʤʠ ʨʦʟʢʨʠʪʪʷ ʮʽʣʴʦʚʦʛʦ ʧʣʘʩʪʘ ʙʫʣʦ ʧʽʜʪʚʝ-

ʨʜʞʝʥʦ ʟ ʪʦʯʥʽʩʪʶ ʜʦ 0,7 ʤ ʧʦ ʚʝʨʪʠʢʘʣʽ. ɺ ʨʝ-

ʟʫʣʴʪʘʪʽ ʜʦʚʞʠʥʫ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʜʽʣʷʥʢʠ ʚ ʮʽ-

ʣʴʦʚʦʤʫ ʧʣʘʩʪʽ ʚʜʘʣʦʩʷ ʟʙʽʣʴʰʠʪʠ ʜʦ 196 ʤ 

(ʨʠʩ. 7), ʱʦ ʩʪʘʥʦʚʠʪʴ 119 % ʚʽʜʥʦʩʥʦ ʾʾ ʧʨʦʻʢ-

ʪʥʦʾ ʜʦʚʞʠʥʠ.  

ʈʝʘʣʽʟʘʮʽʷ ʜʦʚʦʣʽ ʩʢʣʘʜʥʦʛʦ ʧʨʦʬʽʣʶ ʩʚʝʨ-

ʜʣʦʚʠʥʠ ʪʘ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʧʨʦʛʥʦʟʥʠʭ ʧʘʨʘʤʝ-

ʪʨʽʚ ʩʪʨʫʢʪʫʨʥʦʾ ʤʦʜʝʣʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʚʠʩʦʢʠʡ 

ʨʽʚʝʥʴ ʢʚʘʣʽʬʽʢʘʮʽʾ ʬʘʭʽʚʮʽʚ ʚʩʴʦʛʦ ʛʝʦʣʦʛʽʯʥʦ-

ʛʦ ʪʘ ʙʫʨʦʚʦʛʦ ʥʘʧʨʷʤʢʽʚ ʇɸʊ "ʋʢʨʥʘʬʪʘ". 

ʉʝʨʝʜʥʷ ʤʝʭʘʥʽʯʥʘ ʰʚʠʜʢʽʩʪʴ ʙʫʨʽʥʥʷ ʩʚʝ-

ʨʜʣʦʚʠʥʠ ˉ 119ɻ ʩʪʘʥʦʚʠʣʘ 2,85 ʤ/ʛʦʜ.  

ɼʦʚʦʣʽ ʚʘʞʣʠʚʠʤ ʯʠʥʥʠʢʦʤ ʨʝʘʣʽʟʘʮʽʾ 

ʧʨʦʻʢʪʫ ʙʫʨʽʥʥʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʩʚʝʨʜʣʦʚʠʥʠ ʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ ɹʇʈ. ɺʠʢʦʨʠʩʪʘʥʥʷ 

ɹʇʈ ʜʣʷ ʙʫʨʽʥʥʷ ʧʦʭʠʣʦ-ʩʧʨʷʤʦʚʘʥʦʾ ʪʘ ʛʦʨʠ-

ʟʦʥʪʘʣʴʥʦʾ ʜʽʣʷʥʢʠ ʧʦʚʠʥʥʦ ʧʝʨʝʜʙʘʯʘʪʠ 

ʚʨʘʭʫʚʘʥʥʷ ʪʘʢʠʭ ʜʦʜʘʪʢʦʚʠʭ ʬʘʢʪʦʨʽʚ, ʷʢ ʟʥʠ-

ʞʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʧʨʠʩʪʦʚʙʫʨʦʚʦʛʦ ʤʘʩʠʚʫ ʛʽʨʩʴ-

ʢʠʭ ʧʦʨʽʜ, ʫʩʢʣʘʜʥʝʥʥʷ ʨʫʭʫ ʙʫʨʠʣʴʥʦʾ ʢʦʣʦʥʠ 

ʟʘ ʨʘʭʫʥʦʢ ʜʠʬʝʨʝʥʮʽʡʥʠʭ ʧʨʠʭʦʧʣʝʥʴ ʪʘ ʦʩʠ-

ʧʘʥʴ ʧʦʨʽʜ, ʽʥʪʝʥʩʠʚʥʦʛʦ ʟʘʰʣʘʤʫʚʘʥʥʷ ʩʚʝʨʜ-
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