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ʄʆɼɽʃʀʈʆɺɸʅʀɽ ɻʃʆɹɸʃʔʅʆɻʆ ʈʓʅʂɸ 

ʅɽʌʊʀ: ʀʉʉʃɽɼʆɺɸʅʀʗ ʀ ʈɽɿʋʃʔʊɸʊʓ 

ɸʢʠʥʬʠʝʚ ɺ. ʂ.1 

(ʌɻɹʋʅ ʀʥʩʪʠʪʫʪ ʧʨʦʙʣʝʤ ʫʧʨʘʚʣʝʥʠʷ  

ʠʤ. ɺ.ɸ. ʊʨʘʧʝʟʥʠʢʦʚʘ ʈɸʅ, ʄʦʩʢʚʘ) 

ɸʥʘʣʠʟʠʨʫʶʪʩʷ ʧʨʦʙʣʝʤ rʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʛʣʦʙʘʣʴʥʦʛʦ ʨʳʥ-

ʢʘ ʥʝʬʪʠ, ʘ ʪʘʢʞʝ ʧʨʠʚʦʜʠʪʩʷ ʦʙʟʦʨ ʧʦʜʭʦʜʦʚ ʠ ʤʦʜʝʣʝʡ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ. 

ʇʨʠʚʝʜʝʥʳ ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ ʨʘʟʚʠʪʠʷ ʛʣʦʙʘʣʴʥʦʛʦ ʨʳʥʢʘ ʥʝʬʪʠ ʠ ʧʨʦʘʥʘʣʠ-

ʟʠʨʦʚʘʥʳ ʩʦʙʳʪʠʷ, ʢʦʪʦʨʳʝ ʧʨʠʚʝʣʠ ʢ ʩʪʨʫʢʪʫʨʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʚ ʧʦʚʝʜʝʥʠʠ 

ʥʝʬʪʷʥʳʭ ʮʝʥ. ʈʘʩʩʤʦʪʨʝʥʳ ʢʣʶʯʝʚʳʝ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʥʝʬʪʷʥʳʭ ʮʝʥ, ʠ ʠʭ ʚʟʘʠʤʦʩʚʷʟʴ. ʆʜʥʠʤ ʠʟ ʧʦʧʫʣʷʨʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʧʨʠʤʝʥʝ-

ʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʛʣʦʙʘʣʴʥʦʛʦ ʨʳʥʢʘ ʥʝʬʪʠ, 

ʢʦʪʦʨʦʝ ʨʘʩʩʤʦʪʨʝʥʦ ʚ ʨʘʙʦʪʝ, ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʵʢʦʥʦʤʝʪ-

ʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʚʢʣʶʯʘʷ ʤʦʜʝʣʠ ʨʳʥʢʘ ʥʝʬʪʠ ʥʘ ʦʩʥʦʚʝ ʩʪʨʫʢʪʫʨʥʳʭ 

VAR-ʤʦʜʝʣʝʡ. ɼʨʫʛʦʝ ʠʥʪʝʨʝʩʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʩʚʷʟʘʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʛʨʦ-

ʚʳʭ ʠ ʧʦʚʝʜʝʥʯʝʩʢʠʭ ʤʦʜʝʣʝʡ. ʐʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʠ ʤʦʜʝʣʠ 

ʘʥʘʣʠʟʘ ʨʳʥʦʯʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʩ ʫʯʝʪʦʤ ʨʘʟʣʠʯʥʦʡ ʩʪʨʫʢʪʫʨʳ ʨʳʥʢʘ ʥʘ ʦʩʥʦ-

ʚʝ MPEC-ʤʦʜʝʣʝʡ. ʉʫʱʝʩʪʚʝʥʥʳʡ ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ ʠʤʝʶʪ ʪʘʢʞʝ ʤʝ-

ʪʦʜʳ, ʢʦʪʦʨʳʝ ʩʦʯʝʪʘʶʪ ʠʛʨʦʚʳʝ ʤʦʜʝʣʠ, ʤʝʪʦʜʳ ʤʥʦʛʦʘʛʝʥʪʥʦʛʦ ʤʦʜʝʣʠ-

ʨʦʚʘʥʠʝ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʥʘ ʦʩʥʦʚʝ ʵʢʩʧʝʨʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ɺ ʨʘʙʦʪʝ ʧʦʢʘ-

ʟʘʥʦ, ʯʪʦ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʛʣʦʙʘʣʴʥʦʛʦ ʥʝʬʪʷʥʦʛʦ ʨʳʥʢʘ 

ʦʢʘʟʳʚʘʝʪʩʷ ʧʦʣʝʟʥʳʤ, ʧʦʟʚʦʣʷʝʪ ʧʨʠʙʣʠʟʠʪʴʩʷ ʢ ʧʦʥʠʤʘʥʠʶ ʤʝʭʘʥʠʟʤʦʚ ʝʛʦ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʚʟʘʠʤʦʩʚʷʟʠ ʝʛʦ ʧʘʨʘʤʝʪʨʦʚ. ʆʜʥʘʢʦ ʧʦʣʥʦʩʪʴʶ ʩʧʨʘ-

ʚʠʪʴʩʷ ʩ ʧʨʦʙʣʝʤʦʡ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʛʣʦʙʘʣʴʥʦʛʦ ʨʳʥʢʘ ʥʝʬʪʠ ʦʥʠ ʧʦʢʘ ʥʝ 

ʤʦʛʫʪ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʛʣʦʙʘʣʴʥʳʡ ʨʳʥʦʢ ʥʝʬʪʠ, ʧʨʦʛʥʦʟʠ-

ʨʦʚʘʥʠʝ ʮʝʥʳ ʥʝʬʪʠ. 

1. ɺʚʝʜʝʥʠʝ 

ʊʨʘʝʢʪʦʨʠʷ ʮʝʥʳ ʥʘ ʥʝʬʪʴ ï ʵʪʦ ʩʚʦʝʛʦ ʨʦʜʘ ʢʘʨʜʠʦʛʨʘʤʤʘ, 

ʦʪʨʘʞʘʶʱʘʷ ʥʝʨʦʚʥʳʡ ʨʠʪʤ ʨʘʟʚʠʪʠʷ ʛʣʦʙʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ. 

ʇʦʵʪʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʶ ʨʘʟʣʠʯʥʳʭ ʘʩʧʝʢʪʦʚ ʧʨʦʙʣʝʤʳ ʤʦʜʝʣʠ-

ʨʦʚʘʥʠʷ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʚʦʣʘʪʠʣʴʥʦʩʪʠ ʥʝʬʪʷʥʦʛʦ ʨʳʥʢʘ 

ʧʦʩʚʷʱʝʥʦ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʧʫʙʣʠʢʘʮʠʡ. 

ɿʘʤʝʪʠʤ, ʯʪʦ ʧʦʩʣʝʜʥʠʝ ʧʷʪʴʜʝʩʷʪ ʣʝʪ ʥʝʬʪʷʥʦʡ ʨʳʥʦʢ ʷʚ-

ʣʷʣʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚʦʣʘʪʠʣʴʥʳʤ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʷʜʦʤ 
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ʮʝʥʦʚʳʭ ʰʦʢʦʚ. ʇʨʠʯʝʤ ʢʘʞʜʳʡ ʧʝʨʠʦʜ, ʥʘ ʢʦʪʦʨʦʤ ʥʘʙʣʶʜʘ-

ʣʠʩʴ ʮʝʥʦʚʳʝ ʰʦʢʠ, ʪʨʝʙʫʝʪ ʩʚʦʝʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ. ɺʦʣʘʪʠʣʴ-

ʥʦʩʪʴ ʨʳʥʢʘ ʥʝʬʪʠ ʦʙʲʷʩʥʷʝʪʩʷ ʥʘʣʠʯʠʝʤ ʤʥʦʛʠʭ ʤʘʣʦ ʧʨʝʜʩʢʘ-

ʟʫʝʤʳʭ ʬʘʢʪʦʨʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʰʦʢʘʤʠ ʩʧʨʦʩʘ ʠ ʧʨʝʜʣʦʞʝʥʠʝ 

ʥʝʬʪʠ, ʘ ʪʘʢʞʝ ʰʦʢʘʤʠ ʥʘ ʬʠʥʘʥʩʦʚʳʭ ʨʳʥʢʘʭ. ʉʣʝʜʫʝʪ ʟʘʤʝ-

ʪʠʪʴ, ʯʪʦ ʩʘʤʠ ʵʪʠ ʬʘʢʪʦʨʳ ʷʚʣʷʶʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʙʦʣʴʰʦʛʦ ʢʦ-

ʣʠʯʝʩʪʚʘ ʧʨʠʯʠʥ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʩʣʝʜʫʶʱʠʝ: 

ʠʟʤʝʥʝʥʠʝ ʪʝʤʧʦʚ ʨʦʩʪʘ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ, ʩʦʩʪʦʷʥʠʝ ʬʠʥʘʥ-

ʩʦʚʳʭ ʠ ʚʘʣʶʪʥʳʭ ʨʳʥʢʦʚ, ʘʢʪʠʚʥʘʷ ʧʦʣʠʪʠʢʘ ʚ ʦʙʣʘʩʪʠ ʧʦʩʪʘ-

ʚʦʢ ʩʦ ʩʪʦʨʦʥʳ ʥʝʬʪʷʥʳʭ ʢʦʤʧʘʥʠʡ, ʧʦʷʚʣʝʥʠʝ ʢʦʥʬʣʠʢʪʦʚ 

ʠ ʚʦʝʥʥʳʭ ʜʝʡʩʪʚʠʡ, ʩʪʠʭʠʡʥʳʝ ʙʝʜʩʪʚʠʷ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. 

ʀʥʪʝʨʝʩ ʢ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʶ ʤʠʨʦʚʦʡ ʜʦ-

ʙʳʯʠ, ʩʧʨʦʩʘ ʠ ʮʝʥʳ ʥʘ ʥʝʬʪʴ ʚʩʝʛʜʘ ʙʳʣ ʚʳʩʦʢʠʤ. ʇʝʨʚʳʝ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʣʠ ʟʘʜʘʯʫ ʧʨʦʛʥʦʟʠʨʦʚʘ-

ʥʠʷ ʚʨʝʤʝʥʠ ʧʠʢʘ ʜʦʙʳʯʠ ʥʝʬʪʠ, ʢʘʢ ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʩʪʨʘʥ, ʪʘʢ ʠ 

ʚ ʮʝʣʦʤ ʜʣʷ ʤʠʨʦʚʦʡ ʜʦʙʳʯʠ ʥʝʬʪʠ. ʊʘʢ ʢʘʢ ʥʝʬʪʴ ʷʚʣʷʝʪʩʷ ʥʝ-

ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʨʝʩʫʨʩʦʤ, ʪʦ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʢʦʛʜʘ-ʥʠʙʫʜʴ 

ʦʙʱʝʤʠʨʦʚʘʷ ʜʦʙʳʯʘ ʜʦʩʪʠʛʥʝʪ ʧʠʢʘ ʠ ʜʘʣʝʝ ʙʫʜʝʪ ʩʥʠʞʘʪʴʩʷ. 

ʊʘʢ, ʂʠʥʛ ʍʘʙʙʝʨʪ ʚ 1956 ʛʦʜʫ ʧʨʝʜʣʦʞʠʣ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ 

ʤʦʜʝʣʴ, ʢʦʪʦʨʘʷ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʜʦʙʳʪʦʡ 

ʥʝʬʪʠ ʥʘ ʥʝʢʦʪʦʨʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʢʘʢ ʬʫʥʢʮʠʷ ʚʨʝʤʝʥʠ ʩʣʝ-

ʜʫʝʪ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʢʨʠʚʦʡ. ʊʝʤʧ ʜʦʙʳʯʠ ʥʝʬʪʠ ʷʚʣʷʝʪʩʷ ʧʨʦ-

ʠʟʚʦʜʥʦʡ ʵʪʦʡ ʬʫʥʢʮʠʠ, ʘ ʝʝ ʛʨʘʬʠʢ ʠʤʝʝʪ ʢʦʣʦʢʦʣʦʦʙʨʘʟʥʫʶ 

ʬʦʨʤʫ, ʢʦʪʦʨʳʡ ʠʟʚʝʩʪʝʥ ʢʘʢ ʢʨʠʚʘʷ ʍʘʙʙʝʨʪʘ. ʍʘʙʙʝʨʪ ʠ ʝʛʦ 

ʧʦʩʣʝʜʦʚʘʪʝʣʠ ʧʨʝʜʧʦʣʘʛʘʣʠ, ʯʪʦ ʪʝ ʞʝ ʤʦʜʝʣʠ, ʢʦʪʦʨʳʝ ʧʦʟʚʦ-

ʣʠʣʠ ʫʩʧʝʰʥʦ ʧʨʝʜʩʢʘʟʘʪʴ ʧʠʢ ʜʦʙʳʯʠ ʪʨʘʜʠʮʠʦʥʥʦʡ ʥʝʬʪʠ 

ʚ ʉʐɸ, ʧʨʠʤʝʥʠʤʳ ʠ ʢ ʜʨʫʛʠʤ ʩʣʫʯʘʷʤ, ʪʘʢʠʤ ʢʘʢ ʧʠʢ ʤʠʨʦʚʦʡ 

ʜʦʙʳʯʠ ʥʝʬʪʠ. ɹʳʣʠ ʦʧʫʙʣʠʢʦʚʘʥʳ ʨʘʟʣʠʯʥʳʝ ʦʮʝʥʢʠ ʚʨʝʤʝʥʠ 

ʧʨʦʭʦʞʜʝʥʠʷ ʧʠʢ ʤʠʨʦʚʦʡ ʜʦʙʳʯʠ ʥʝʬʪʠ, ʧʨʠʯʸʤ ʙʦʣhɹʠʥʩʪʚʦ 

ʠʟ ʵʪʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʥʝ ʧʦʜʪʚʝʨʜʠʣʠʩʴ. ʕʪʦ ʧʨʠʚʝʣʦ ʢ ʢʨʠʪʠʢʝ 

ʤʝʪʦʜʘ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʚ ʉʐɸ ʜʦ ʩʠʭ ʧʦʨ ʩʫʱʝʩʪʚʫʝʪ ʘʩʩʦʮʠʘʮʠʷ 

ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʧʠʢʘ ʥʝʬʪʠ ʠ ʛʘʟʘ ASPO (The Association for 

the Study of Peak Oil and Gas), ʮʝʣʴʶ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʧʨʦʚʝʜʝ-

ʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʦʮʝʥʢʝ ʩʨʦʢʦʚ ʠ ʧʦʩʣʝʜʩʪʚʠʡ ʧʨʦʭʦʞʜʝʥʠʷ 

ʛʣʦʙʘʣʴʥʦʛʦ ʧʠʢʘ ʥʝʬʪʠ ʠ ʛʘʟʘ. 

ɺ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʧʨʦ-

ʛʥʦʟʠʨʦʚʘʥʠʶ ʛʣʦʙʘʣʴʥʦʛʦ ʨʳʥʢʘ ʥʝʬʪʠ ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʠʩʧʦʣʴ-
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ʟʦʚʘʥʠʝʤ ʙʦʣʝʝ ʩʣʦʞʥʳʭ ʤʦʜʝʣʝʡ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʙʦʣʴʰʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ. ɹʦʣʴʰʦʝ ʯʠʩʣʦ ʧʫʙʣʠʢʘʮʠʡ ʧʦʩʚʷʱʝʥʦ 

ʨʘʟʣʠʯʥʳʤ ʘʩʧʝʢʪʘʤ ʵʪʦʡ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʧʨʦʙʣʝʤʳ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʘʥʘʣʠʟʫ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʩʪʨʘʪʝʛʠʡ ʧʦʚʝʜʝʥʠʷ ʦʩʥʦʚʥʳʭ 

ʥʝʬʪʝʜʦʙʳʚʘʶʱʠʭ ʩʪʨʘʥ, ʚʢʣʶʯʘʷ ʆʇɽʂ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʟ-

ʤʝʥʝʥʠʷ ʢʦʥʲʶʥʢʪʫʨʳ ʨʳʥʢʘ. ʇʦʩʣʝʜʥʠʝ ʛʦʜʳ ʫʩʠʣʠʣʩʷ ʠʥʪʝ-

ʨʝʩ ʢ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʚ ʦʙʣʘʩʪʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʨʘʟʣʠʯʥʳʭ ʘʩʧʝʢʪʦʚ ʢʦʥʢʫʨʝʥʮʠʠ ʥʘ ʨʳʥʢʝ ʥʝʬʪʠ ʤʝʞʜʫ ʧʨʦʠʟ-

ʚʦʜʠʪʝʣʷʤʠ ʪʨʘʜʠʮʠʦʥʥʦʡ ʠ ʩʣʘʥʮʝʚʦʡ ʥʝʬʪʠ [1, 2, 9, 10, 13, 

19ï21, 27, 32ï35].  

ɺ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʥʝʪ ʝʜʠʥʦʛʦ ʤʥʝʥʠʷ ʦ ʪʦʤ, ʢʘʢ ʤʦʜʝ-

ʣʠʨʦʚʘʪʴ ʤʠʨʦʚʦʡ ʨʳʥʦʢ ʥʝʬʪʠ [8, 12, 26]. ʈʘʟʥʳʤʠ ʘʚʪʦʨʘʤʠ 

ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʤʦʜʝʣʝʡ ʧʨʠʥʠʤʘʶʪʩʷ ʚʦ ʚʥʠʤʘʥʠʝ ʨʘʟʣʠʯʥʳʝ 

ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʜʠʥʘʤʠʢʫ ʥʝʬʪʷʥʳʭ ʮʝʥ. ɺ ʯʠʩʣʦ ʵʪʠʭ 

ʬʘʢʪʦʨʦʚ ʚʢʣʶʯʘʶʪ ʜʠʥʘʤʠʢʫ ʩʧʨʦʩʘ ʥʘ ʥʝʬʪʴ ʠ ʧʨʝʜʣʦʞʝʥʠʷ 

ʩʦ ʩʪʦʨʦʥʳ ʥʝʬʪʝʜʦʙʳʚʘʶʱʠʭ ʢʦʤʧʘʥʠʡ, ʜʠʥʘʤʠʢʫ ʪʦʚʘʨʥʳʭ 

ʟʘʧʘʩʦʚ, ʠʟʤʝʥʝʥʠʷ ʚ ʛʣʦʙʘʣʴʥʦʤ ʜʝʣʦʚʦʤ ʮʠʢʣʝ ʤʠʨʦʚʦʡ ʵʢʦ-

ʥʦʤʠʢʠ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. 

ʅʝʬʪʷʥʘʷ ʦʪʨʘʩʣʴ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʳʭ 

ʠ ʚʘʞʥʳʭ ʦʪʨʘʩʣʝʡ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ. ʎʝʥʦʚʳʝ ʜʚʠʞʝʥʠʷ, ʢʘʢ 

ʠ ʜʣʷ ʣʶʙʦʛʦ ʜʨʫʛʦʛʦ ʪʦʚʘʨʘ, ʤʦʛʫʪ ʙʳʪʴ ʦʙʲʷʩʥʝʥʳ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʝʤ ʤʝʞʜʫ ʩʧʨʦʩʦʤ ʠ ʧʨʝʜʣʦʞʝʥʠʝʤ. ʆʜʥʘʢʦ ʫ ʥʝʬʪʷʥʦʛʦ 

ʨʳʥʢʘ ʝʩʪʴ ʦʩʦʙʝʥʥʦʩʪʠ. ɺʦ-ʧʝʨʚʳʭ, ʥʘ ʥʝʤ ʧʨʠʩʫʪʩʪʚʫʝʪ ʤʥʦ-

ʞʝʩʪʚʦ ʠʛʨʦʢʦʚ, ʚʦʚʣʝʯʝʥʥʳʭ ʚ ʧʨʦʮʝʩʩ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. ɺʦ-

ʚʪʦʨʳʭ, ʧʦʤʠʤʦ ʦʩʥʦʚʥʳʭ ʨʳʥʦʯʥʳʭ ʩʠʣ ʩʧʨʦʩʘ ʠ ʧʨʝʜʣʦʞʝ-

ʥʠʷ, ʮʝʥʳ ʥʘ ʥʝʬʪʴ ʪʘʢʞʝ ʧʦʜʯʠʥʷʝʪʩʷ ʧʦʣʠʪʠʯʝʩʢʠʤ ʠ ʛʝʦʧʦ-

ʣʠʪʠʯʝʩʢʠʤ ʩʠʣʘʤ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʨʦʣʴ ʥʝʬʪʠ ʚ ʚʦʧʨʦʩʘʭ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʚʘʞʥʦʩʪʴ ʮʝʥʳ ʥʘ ʥʝʬʪʴ ʜʣʷ ʙʘ-

ʣʘʥʩʘ ʥʘʮʠʦʥʘʣʴʥʳʭ ʙʶʜʞʝʪʦʚ ʠʣʠ ʩʦʢʨʘʱʝʥʠʝ ʧʦʪʨʝʙʣʝʥʠʷ 

ʥʝʬʪʠ ʚʩʣʝʜʩʪʚʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʧʨʦʙʣʝʤ ʤʦʜʝʣʠʨʦ-

ʚʘʥʠʷ ʛʣʦʙʘʣʴʥʦʛʦ ʨʳʥʢʘ ʥʝʬʪʠ, ʘ ʪʘʢʞʝ ʦʙʟʦʨ ʥʘʧʨʘʚʣʝʥʠʡ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ (ʧʦʜʭʦʜʦʚ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝ-

ʣʝʡ). ɹʫʜʫʪ ʨʘʩʩʤʦʪʨʝʥʳ ʤʝʪʦʜ r ʵʢʦʥʦʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, 

ʚʢʣʶʯʘʷ ʤʦʜʝʣʠ ʨʳʥʢʘ ʥʝʬʪʠ ʥʘ ʦʩʥʦʚʝ ʩʪʨʫʢʪʫʨʥʳʭ VAR-

ʤʦʜʝʣʝʡ (ʨʘʟʜʝʣ 4.1). ɼʨʫʛʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʩʚʷʟʘʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝ ʨʘʟʣʠʯʥʳʭ ʠʛʨʦʚʳʭ ʠ ʧʦʚʝʜʝʥʯʝʩʢʠʭ ʤʦʜʝʣʝʡ. ʈʘʩʩʤʦʪʨʝʥʳ 
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ʤʦʜʝʣʠ ʘʥʘʣʠʟʘ ʨʳʥʦʯʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʩ ʫʯʝʪʦʤ ʨʘʟʣʠʯʠʡ 

ʚ ʩʪʨʫʢʪʫʨʝ ʨʳʥʢʘ ʥʝʬʪʠ ʥʘ ʦʩʥʦʚʝ MPEC-ʤʦʜʝʣʝʡ (ʨʘʟʜʝʣ 4.2). 

ʇʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ ʠʤʝʶʪ ʪʘʢʞʝ ʤʝʪʦʜʳ, ʢʦʪʦʨʳʝ ʩʦʯʝʪʘʶʪ 

ʠʛʨʦʚʳʝ ʤʦʜʝʣʠ, ʤʝʪʦʜʳ ʤʥʦʛʦʘʛʝʥʪʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʤʦ-

ʜʝʣʠʨʦʚʘʥʠʝ ʥʘ ʦʩʥʦʚʝ ʵʢʩʧʝʨʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ (ʨʘʟʜʝʣ 4.3).  

ɺ ʩʣʝʜʫʶʱʝʤ ʨʘʟʜʝʣʝ ʤʳ ʢʨʘʪʢʦ ʦʧʠʰʝʤ ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ 

ʨʘʟʚʠʪʠʷ ʛʣʦʙʘʣʴʥʦʛʦ ʨʳʥʢʘ ʥʝʬʪʠ ʠ ʧʨʦʘʥʘʣʠʟʠʨʫʝʤ ʩʦʙʳʪʠʷ, 

ʢʦʪʦʨʳʝ ʧʨʠʚʝʣʠ ʢ ʩʪʨʫʢʪʫʨʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʚ ʧʦʚʝʜʝʥʠʠ ʮʝʥ 

ʥʘ ʥʝʬʪʴ. ʕʪʘ ʢʘʨʪʠʥʘ ʚʘʞʥʘ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʧʨʦʙʣʝʤ ʤʦʜʝʣʠʨʦ-

ʚʘʥʠʷ ʛʣʦʙʘʣʴʥʦʛʦ ʨʳʥʢʘ ʥʝʬʪʠ. 

2. ʆʩʥʦʚʥʳʝ ʵʪʘʧʳ ʨʘʟʚʠʪʠʷ ʛʣʦʙʘʣʴʥʦʛʦ  

ʨ ʥrʢʘ ʥʝʬʪʠ 

2.1. ʇɽʈɺʓʁ ʕʊɸʇ (1928ï1971 ʛʛ.). ʄʆʅʆʇʆʃʀʗ ʄʅʂ.  

ʅɽʂʆʅʂʋʈɽʅʊʅʓʁ ʈʓʅʆʂ 

ʇʝʨʚʳʡ ʵʪʘʧ ʨʘʟʚʠʪʠʷ ʛʣʦʙʘʣʴʥʦʛʦ ʥʝʬʪʷʥʦʛʦ ʨʳʥʢʘ  

(1928ï1971 ʛʛ.) ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʣʥʳʤ ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ ʥʘ 

ʨʳʥʢʝ ʥʝʬʪʠ ʢʦʤʧʘʥʠʡ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʥʝʬʪʷʥʦʛʦ ʢʘʨʪʝʣʷ 

(ʄʅʂ), ʚ ʢʦʪʦʨʳʡ ʚʭʦʜʠʣʠ ʩʝʤʴ ʘʥʛʣʦ-ʘʤʝʨʠʢʘʥʩʢʠʭ ʢʦʤʧʘʥʠʡ 

British Petroleum, Exxon, Gulf Oil, Mobil, Royal Dutch Shell, 

Chevron ʠ Texaco. ʉʦʛʣʘʰʝʥʠʝ, ʧʨʠʟʚʘʥʥʦʝ ʫʙʨʘʪʴ ʞʸʩʪʢʫʶ 

ʢʦʥʢʫʨʝʥʮʠʶ ʤʝʞʜʫ Royal Dutch Shell ʠ Standard Oil, ʙʳʣʦ ʟʘ-

ʢʣʶʯʝʥʦ ʚ 1928 ʛʦʜʫ ʚ ʰʦʪʣʘʥʜʩʢʦʤ ʛʦʨʦʜʝ ɸʯʥʘʢʘʨʨʠ. ɺʧʦ-

ʩʣʝʜʩʪʚʠʠ ʢ ʢʘʨʪʝʣʶ ʧʨʠʩʦʝʜʠʥʠʣʠʩʴ ʝʱʝ ʧʷʪʴ ʢʨʫʧʥʝʡʰʠʭ 

ʘʥʛʣʦ-ʘʤʝʨʠʢʘʥʩʢʠʭ ʢʦʤʧʘʥʠʡ, ʩʦʟʜʘʚʰʠʭ ʄʝʞʜʫʥʘʨʦʜʥʳʡ 

ʥʝʬʪʷʥʦʡ ʢʘʨʪʝʣʴ (ʄʅʂ) [3, 15].  

ʎʝʥʪʨʘʣʴʥʳʤ ʵʣʝʤʝʥʪʦʤ ʵʪʦʛʦ ʢʘʨʪʝʣʴʥʦʛʦ ʩʦʛʣʘʰʝʥʠʷ 

ʙʳʣ ʤʝʭʘʥʠʟʤ ʩʦʭʨʘʥʝʥʠʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʢʦʤʧʘʥʠʡ ʄʅʂ ʟʘ ʩʯʝʪ ʫʩʪʘʥʦʚʣʝʥʠʷ ʝʜʠʥʦʡ ʬʦʨʤʫʣʳ ʮʝʥʳ ʨʝ-

ʘʣʠʟʘʮʠʠ ʥʝʬʪʠ ʫ ʧʦʢʫʧʘʪʝʣʝʡ ʟʘ ʧʨʝʜʝʣʘʤʠ ʉʐɸ. ʎʝʥʘ ʥʝʬʪʠ 

ʨʘʩʩʯʠʪʳʚʘʣʘʩʴ ʢʘʢ ʮʝʥʘ ʥʝʬʪʠ ʄʝʢʩʠʢʘʥʩʢʦʛʦ ʧʦʙʝʨʝʞʴʷ 

ʉʐɸ ʧʣʶʩ ʜʝʡʩʪʚʫʶʱʠʝ ʬʨʘʭʪʦʚʳʝ ʩʪʘʚʢʠ ʦʪ ʵʪʦʛʦ ʧʦʙʝʨʝʞʴʷ 

ʜʦ ʧʦʨʪʘ ʜʦʩʪʘʚʢʠ ʪʦʚʘʨʘ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʦʪʢʫʜʘ ʬʘʢ-

ʪʠʯʝʩʢʠ ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ ʬʠʟʠʯʝʩʢʠʝ ʧʦʩʪʘʚʢʠ ʥʝʬʪʠ. ʇʨʠ ʵʪʦʤ 

ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʦʛʣʘʰʝʥʠʝʤ ʬʠʟʠʯʝʩʢʠʝ ʧʦʩʪʘʚʢʠ ʥʝʬʪʠ ʥʘ 

ʪʦʪ ʠʣʠ ʠʥʦʡ ʨʳʥʦʢ ʟʘ ʧʨʝʜʝʣʘʤʠ ʉʐɸ ʜʦʣʞʥʳ ʙʳʣʠ  
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ʦʩʫɦ ʝʩʪʚʣʷʪʴʩʷ ʢʘʞʜʦʡ ʢʦʤʧʘʥʠʝʡ ʚ ʧʨʝʜʝʣʘʭ ʚʳʜʝʣʝʥʥʦʡ ʝʡ 

ʢʚʦʪʳ ʠʟ ʙʣʠʞʘʡʰʝʛʦ ʢ ʵʪʦʤʫ ʨʳʥʢʫ ʨʘʡʦʥʘ ʥʝʬʪʝʜʦʙʳʯʠ. 

ʄʝʭʘʥʠʟʤʳ ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʷ ï ʵʪʦ ʤʝʭʘʥʠʟʤʳ çʢʦʩʪ-

ʧʣʶʩè. ʎʝʥʘ ʥʝʬʪʠ ʥʘ ʵʪʦʤ ʵʪʘʧʝ ʙʳʣʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʘʙʠʣʴ-

ʥʦʡ (3ï5 ʜʦʣʣ./ʙʘʨʨʝʣʴ). 

ʋʯʘʩʪʥʠʢʠ ʩʦʛʣʘʰʝʥʠʷ ʩʦʭʨʘʥʷʣʠ ʢʦʥʪʨʦʣʴ ʥʘʜ ʥʝʬʪʷʥʳʤ 

ʨʳʥʢʦʤ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʠʣʝʪʠʡ. ʅʘʧʨʠʤʝʨ, ʚ 1970 ʛʦʜʫ ʯʣʝʥʳ 

ʄʅʂ ʢʦʥʪʨʦʣʠʨʦʚʘʣʠ 85 % ʤʠʨʦʚʳʭ ʟʘʧʘʩʦʚ ʥʝʬʪʠ, ʥʦ ʚ ʧʦʩʣʝ-

ʜʫʶʱʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʜʦʤʠʥʠʨʦʚʘʥʠʝ ʵʪʠʭ ʢʦʤʧʘʥʠʡ ʫʤʝʥʴʰʠ-

ʣʦʩʴ ʠʟ-ʟʘ ʚʦʟʨʘʩʪʘʶʱʝʛʦ ʚʣʠʷʥʠʷ ʢʘʨʪʝʣʷ ʆʇɽʂ ʠ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʳʭ ʥʝʬʪʷʥʳʭ ʢʦʤʧʘʥʠʡ ʚ ʩʪʨʘʥʘʭ ʩ ʨʘʟʚʠʚʘʶʱʝʡʩʷ ʵʢʦ-

ʥʦʤʠʢʦʡ. 

ʇʦʩʣʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʩʣʠʷʥʠʡ ʠ ʧʦʛʣʦʱʝʥʠʡ, ʧʨʦʠʟʦ-

ʰʝʜʰʠʭ ʚ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟ ʧʨʝʞʥʠʭ 

ʩʝʤʠ ʢʦʤʧʘʥʠʡ ʄʅʂ ʥʘ ʨʳʥʢʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʯʝʪʳʨʝ: BP, 

Chevron, ExxonMobil ʠ Royal Dutch Shell. 

2.2. ɺʊʆʈʆʁ ʕʊɸʇ (1971ï1986 ʛʛ.). ʆʃʀɻʆʇʆʃʀʗ ʉ ʆɼʅʀʄ 

ʃʀɼɽʈʆʄ (ʆʇɽʂ). ʂʆʅʂʋʈɽʅʊʅʓʁ ʈʓʅʆʂ  

ʌʀɿʀʏɽʉʂʆʁ ʅɽʌʊʀ. ʉʇʆʊʆɺʓɽ ʂʆʅʊʈɸʂʊʓ 

ɺ ʩʝʨʝʜʠʥʝ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ ʧʨʦʠʩʭʦʜʠʣ ʧʨʦʮʝʩʩ ʜʝʢʦ-

ʣʦʥʠʟʘʮʠʠ ʠ ʦʙʨʘʟʦʚʘʥʠʷ ʥʦʚʳʭ ʥʝʟʘʚʠʩʠʤʳʭ ʛʦʩʫʜʘʨʩʪʚ, ʢʦʪʦ-

ʨʳʝ ʧʨʦʚʦʜʠʣʠ ʧʦʣʠʪʠʢʫ ʥʘʮʠʦʥʘʣʠʟʘʮʠʠ ʥʝʬʪʷʥʳʭ ʧʨʝʜʧʨʠʷ-

ʪʠʡ, ʨʘʥʝʝ ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʄʅʂ. ɺʣʠʷʥʠʝ ʥʦʚʳʭ ʥʝʬʪʝʜʦʙʳ-

ʚʘʶʱʠʭ ʩʪʨʘʥ ʩʪʨʝʤʠʪʝʣʴʥʦ ʨʦʩʣʦ, ʠ ʫʞʝ ʚ 1960 ʛʦʜʫ ʙʳʣ ʦʙʨʘ-

ʟʦʚʘʥ ʢʘʨʪʝʣʴ ï ʆʇɽʂ (ʆʨʛʘʥʠʟʘʮʠʷ ʩʪʨʘʥ-ʵʢʩʧʦʨʪʝʨʦʚ ʥʝʬʪʠ). 

ʎʝʣʴʶ ʩʦʟʜʘʥʠʷ ʆʇɽʂ ʷʚʠʣʦʩʴ ʩʪʨʝʤʣʝʥʠʝ ʧʦʣʫʯʠʪʴ ʢʦʥʪʨʦʣʴ 

ʥʘʜ ʩʚʦʠʤʠ ʥʝʬʪʷʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʩ ʫʯʸʪʦʤ ʥʘʮʠʦʥʘʣʴʥʳʭ ʠʥ-

ʪʝʨʝʩʦʚ. 

ɺ 1970-ʭ ʛʦʜʘʭ ʧʨʦʠʟʦʰʝʣ ʧʝʨʝʣʦʤ ʚ ʠʩʪʦʨʠʠ ʨʳʥʢʘ ʥʝʬʪʠ: 

ʚʧʝʨʚʳʝ ʚʥʫʪʨʝʥʥʠʭ ʥʝʬʪʷʥʳʭ ʟʘʧʘʩʦʚ ʉʐɸ ʙʳʣʦ ʥʝʜʦʩʪʘʪʦʯ-

ʥʦ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʩʦʙʩʪʚʝʥʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ, ʠ ʉʐɸ ʙʳʣʠ 

ʚʳʥʫʞʜʝʥʳ ʠʤʧʦʨʪʠʨʦʚʘʪʴ ʥʝʬʪʴ. ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʨʳʥʦʯʥʘʷ 

ʚʣʘʩʪʴ ʧʝʨʝʰʣʘ ʦʪ ʄʅʂ ʢ ʆʇɽʂ, ʢʦʪʦʨʳʡ ʤʦʛ ʨʘʩʧʦʨʷʞʘʪʴʩʷ 

ʝʶ ʧʦ ʩʚʦʝʤʫ ʫʩʤʦʪʨʝʥʠʶ [3, 15]. 

ʇʦʩʣʝʜʩʪʚʠʷ ʜʘʥʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʧʨʦʷʚʠʣʠʩʴ ʫʞʝ ʯʝʨʝʟ ʥʝ-

ʩʢʦʣʴʢʦ ʣʝʪ: ʚ 1973 ʛʦʜʫ ʯʣʝʥʳ ʆʇɽʂ ʦʙʲʷʚʠʣʠ ʵʤʙʘʨʛʦ  




