
ɺʣʠʷʥʠʝ ʛʝʦʣʦʛʦȤɻ ʢʦʥʦʤʠʯʝʩʢʠʭ ʨʠʩʢʦʚ                   
ʥʘ ʜʦʩʪʠʛʥʫʪʳʝ ʫʨʦʚʥʠ ʈʦʩʩʠʡʩʢʦʡ 

ʥʝʬʪʝʜʦʙʳʯʠ ʩ ʧʨʦʛʥʦʟʦʤ ʜʦ 2021 ʛʦʜʘ  

ȪɎɖɋɐɘɔɖ ɕɔ ɉɋɔɑɔɉɔɖɆɍɈɋɊɐɋ Ɏ ɖɆɍɖɆɇɔɘɐɋ    ȩɑɋɇɔɈ Ȧɑɋɐɗɋɏ ȺɋɊɔɖɔɈɎɝ  

ʇʝʨʚʳʡ ɽʚʨʘʟʠʡʩʢʠʡ ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʡ ʌʦʨʫʤ                                          

2 - 4 ʬʝʚʨʘʣʷ2016 ʛʦʜʘ, ʛ. ʄʠʥʩʢ, ʈʝʩʧʫʙʣʠʢʘ ɹʝʣʘʨʫʩʴ 

ʉʝʢʮʠʷ 2. ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʠʟʫʯʝʥʠʷ              

ʠ ʨʘʟʨʘʙʦʪʢʠ ʫʛʣʝʚʦʜʦʨʦʜʦʚ 

ʄʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʥʝʬʪʷʥʘʷ ʢʦʤʧʘʥʠʷ   

ʄɻʅʂ çʉʦʶʟʥʝʬʪʝʛʘʟè 



    ʎʝʣʠ ʜʦʢʣʘʜʘ:  

 

Åʆʧʨʝʜʝʣʠʪʴ ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ ʦʮʝʥʢʫ ʛʝʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʠʩʢʦʚ, 

ʢʘʢ ʝʜʠʥʫʶ ʪʨʝʭʬʘʢʪʦʨʥʫʶ ʦʪʨʘʩʣʝʚʫʶ ʤʦʜʝʣʴ ʩʪʦʠʤʦʩʪʥʦʡ ʦʮʝʥʢʠ 

ʥʝʬʪʝʛʘʟʦʚʳʭ ʘʢʪʠʚʦʚ ʠ ʨʘʥʞʠʨʦʚʘʥʠʷ ʧʦʠʩʢʦʚʳʭ ʠ ʜʦʙʳʯʥʳʭ 

ʧʨʦʝʢʪʦʚ ʧʦ ʩʪʝʧʝʥʠ ʠʭ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ:                   

ʈOS =ʈg*Pʪ*ʈʝ,  

 

Åʆʮʝʥʠʪʴ ʚʣʠʷʥʠʝ ʥʝʬʪʝ-ʮʝʥʦʚʳʭ ʢʨʠʟʠʩʦʚ ʥʘ ʦʙʲʝʤʳ ʜʦʙʳʯʠ ʠ 

ʚʳʷʚʠʪʴ ʦʩʥʦʚʥʳʭ ʥʘʠʙʦʣʝʝ ʫʩʧʝʰʥʳʭ ʫʯʘʩʪʥʠʢʦʚ ʦʪʨʘʩʣʝʚʦʛʦ ʨʦʩʪʘ 

ʥʝʬʪʝʛʘʟʦʜʦʙʳʚʘʶʱʝʡ ʦʪʨʘʩʣʠ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʤʝʨʘ ʠʭ 

ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʦʨʪʬʝʣʷ ʠ ʢʦʨʧʦʨʘʪʠʚʥʦ-ʶʨʠʜʠʯʝʩʢʦʡ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʚ ʅʂ 7+.   

 

ʇʝʨʚʳʡ ɽʚʨʘʟʠʡʩʢʠʡ  

ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʡ ʌʦʨʫʤ 



EMV = Ɇ POSk (NPVk ï Cost),                         (1)  

 

ʛʜʝ Cost  ï ʚʝʣʠʯʠʥʘ ʙʝʟʚʦʟʚʨʘʪʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʚ ʩʣʫʯʘʝ 100%-ʦʛʦ ʥʝʫʩʧʝʭʘ,  

POSk ʠ NPVk ï ʚʝʨʦʷʪʥʦʩʪʴ ʫʩʧʝʭʘ ʠ ʚʝʣʠʯʠʥʘ ʯʠʩʪʦʛʦ ʜʠʩʢʦʥʪʠʨʦʚʘʥʥʦʛʦ 

ʜʦʭʦʜʘ ʧʨʦʝʢʪʘ (ʏɼɼ/NPV) ʧʦ k-ʦʤʫ ʚʘʨʠʘʥʪʫ, k ï ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ 

ʨʘʟʣʠʯʥʳʭ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʚʘʨʠʘʥʪʦʚ ʨʝʘʣʠʟʘʮʠʠ ʢʦʥʢʨʝʪʥʦʛʦ 

ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ, k=0,1,..,ʂ ï ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʚʟʘʠʤʥʦ ʥʝʟʘʚʠʩʠʤʳʭ ʚʘʨʠʘʥʪʦʚ - ʠʩʭʦʜʦʚ ʨʝʘʣʠʟʘʮʠʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ 

ʧʨʦʝʢʪʘ,  ʚʢʣʶʯʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʣʥʦʛʦ ʥʝʫʩʧʝʭʘ ʧʨʦʝʢʪʘ ʩ NPV0=0:  

 

P0 = POS0 = 1 - Ɇ POSk,  k=1,..,ʂ.                (2)            

                       

ʉ ʫʯʝʪʦʤ ʚʝʨʦʷʪʥʦʩʪʠ ʧʦʣʥʦʛʦ ʥʝʫʩʧʝʭʘ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ (2) 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʩʪʦʠʤʦʩʪʠ ʩʳʨʴʝʚʦʛʦ ʘʢʪʠʚʘ (1) ʚʳʯʠʩʣʷʝʪʩʷ                                            
ʧʦ ʬʦʨʤʫʣʝ ʄʦʥʪʝ-ʂʘʨʣʦ:  

EMV = Ɇ POSk NPVk ï Cost,  ʛʜʝ k=1,..,ʂ.    (3) 

ɺʝʨʦʷʪʥʦʩʪʥʘʷ ʦʮʝʥʢʘ ʦʞʠʜʘʝʤʦʡ ʩʪʦʠʤʦʩʪʠ  

ʩʳʨʴʝʚʦʛʦ ʘʢʪʠʚʘ EMV-Expected Monetary Value 

 



 

ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʠʥʚʝʩʪʠʮʠʦʥʥʳʤ ʧʨʦʝʢʪʘʤ ʥʘ ʧʦʠʩʢʦʚʳʭ ʠ ʜʦʙʳʯʥʳʭ ʩʳʨʴʝʚʳʭ 

ʘʢʪʠʚʘʭ ʚʳʜʝʣʷʶʪʩʷ ʪʨʠ ʫʩʣʦʚʥʳʝ ʚʝʨʦʷʪʥʦʩʪʠ  

ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ Pg, ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ Pʪ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ Pʝ  ʫʩʧʝʭʘ: 

Pg ï ʵʪʦ ʦʪʥʦʰʝʥʠʝ ʩʫʤʤʘʨʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʫʩʧʝʰʥʦ ʜʦʢʘʟʘʥʥʳʭ ʙʫʨʝʥʠʝʤ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʨʘʟʨʘʙʦʪʢʠ ʢ ʦʙʱʝʤʫ ʢʦʣʠʯʝʩʪʚʫ ʨʘʟʙʫʨʝʥʥʳʭ ʦʙʲʝʢʪʦʚ;  

Pʪ ï ʵʪʦ ʦʪʥʦʰʝʥʠʝ ʩʨʝʜʥʠʭ ʬʘʢʪʠʯʝʩʢʠʭ ʠ ʦʞʠʜʘʝʤʳʭ ʦʙʲʝʤʦʚ ʜʦʙʳʯʠ ʥʘ 

ʩʳʨʴʝʚʦʤ ʘʢʪʠʚʝ, ʦʮʝʥʝʥʥʳʭ ʜʦ ʠ ʧʦʩʣʝ ʥʘʯʘʣʘ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ;  

Pʝ - ʦʪʥʦʰʝʥʠʝ ʬʘʢʪʠʯʝʩʢʠʭ ʠ ʦʞʠʜʘʝʤʳʭ ʟʥʘʯʝʥʠʡ ʫʜʝʣʴʥʳʭ ʜʦʭʦʜʦʚ NPV                           

(ʚ ʫ.ʝ.) ʥʘ 1 ʫʩʣʦʚʥʦ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʥʫʶ ʝʜʠʥʠʮʫ ʩʳʨʴʷ (ʪ, ʪʳʩ ʤ3, bbl ʠ ʪ.ʧ.), 

ʦʮʝʥʝʥʥʳʭ ʜʦ ʠ ʧʦʩʣʝ ʥʘʯʘʣʘ ʨʝʘʣʠʟʘʮʠʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ. 

ʀʩʭʦʜʷ ʠʟ ʵʪʠʭ ʦʧʨʝʜʝʣʝʥʠʡ - ʩʦʚʦʢʫʧʥʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʛʝʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʫʩʧʝʭʘ POS, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʦʙʦʡ ʦʪʥʦʰʝʥʠʝ ʬʘʢʪʠʯʝʩʢʠʭ ʠ ʦʞʠʜʘʝʤʳʭ ʟʥʘʯʝʥʠʡ 

ʯʠʩʪʳʭ ʜʠʩʢʦʥʪʠʨʦʚʘʥʥʳʭ ʜʦʭʦʜʦʚ (ʏɼɼ, NPV), ʦʮʝʥʝʥʥʳʭ ʜʦ ʠ ʧʦʩʣʝ ʥʘʯʘʣʘ 

ʨʝʘʣʠʟʘʮʠʠ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ, ʚʳʯʠʩʣʷʝʪʩʷ ʧʫʪʝʤ ʧʝʨʝʤʥʦʞʝʥʠʷ ʪʨʝʭ 

ʚʝʨʦʷʪʥʦʩʪʝʡ:                POS = Pg Pʪ Pʝ.                                               (4) 

ʆʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ ʠ ʦʧʨʝʜʝʣʝʥʠʷ  

ʛʝʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʫʩʧʝʭʘ:  ʈOS =ʈg*Pʪ*ʈʝ 



ʆʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ ʠ ʦʧʨʝʜʝʣʝʥʠʷ  

ʛʝʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʫʩʧʝʭʘ ʩʳʨʴʝʚʳʭ ʠʥʚʝʩʪʠʮʠʡ   
 

ɿʘ ʨʫʙʝʞʦʤ, ʥʘʧʨʠʤʝʨ ʧʦ ʤʝʪʦʜʠʢʝ ʇ.ʈʦʫʟʘ [Rose P.R. Risk Analysis & 

Management of Petroleum Exloration Ventures: AAPG, Tulsa, 2001. ï 164p.], 

ʩʦʚʦʢʫʧʥʫʶ ʚʝʨʦʷʪʥʦʩʪʴ ʛʝʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʫʩʧʝʭʘ ʠʥʚʝʩʪʠʮʠʡ ʈOS ʠʣʠ 

PRose ʦʧʨʝʜʝʣʷʶʪ ʢʘʢ ʧʨʦʠʟʚʝʜʝʥʠʝ ʜʚʫʭ ʚʝʨʦʷʪʥʦʩʪʝʡ ï  

ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʫʩʧʝʭʘ - Pg ʠ Pmʝfs - ʧʨʝʚʳʰʝʥʠʷ ʤʠʥʠʤʘʣʴʥʦ ʥʝʦʙʭʦʜʠʤʦʛʦ  

ʵʢʦʥʦʤʠʯʝʩʢʠ ʨʝʥʪʘʙʝʣʴʥʦʛʦ ʦʙʲʝʤʘ ʟʘʧʘʩʦʚ (MEFS): 

PRose = Pg  Pmʝfs.                     (5) 
 

ʀʩʭʦʜʷ ʠʟ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʦʧʨʝʜʝʣʝʥʠʡ ʛʝʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʫʩʧʝʭʘ 

(1) ʠ (2) ʚʠʜʥʦ, ʯʪʦ ʇ.ʈʦʫʟ ʜʘʣ ʩʚʦʠʤ ʫʯʝʥʠʢʘʤ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʷʤ ʥʝʧʦʣʥʦʝ 

ʦʧʨʝʜʝʣʝʥʠʝ POS ʯʝʨʝʟ Pmʝfs ʠ ʥʝ ʜʦʩʪʘʪʦʯʥʦ ʥʘʜʝʞʥʳʡ ʩʧʦʩʦʙ ʦʮʝʥʢʠ ʛʝʦʣʦʛʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʫʩʧʝʰʥʦʩʪʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ ʚ ʮʝʣʦʤ: 

POS = Pg Pʪ Pʝ Í PRose = Pg  Pmʝfs,   Pmʝfs> Pʪʝ = Pʪ Pʝ.         (6)              



ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʜʦʩʪʠʛʥʫʪʦʡ ʠ ʧʨʦʛʥʦʟʥʦʡ ʫʩʧʝʰʥʦʩʪʠ 

ʥʝʬʪʝʛʘʟʦʧʦʠʩʢʦʚʳʭ ʧʨʦʝʢʪʦʚ ʧʦ ʪʨʝʤ ʦʩʥʦʚʥʳʤ ʜʦʙʳʚʘʶʱʠʤ ʨʝʛʠʦʥʘʤ ʈʌ 

(ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ, ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʠ ʂʘʩʧʠʡʩʢʦʤʫ ʨʝʛʠʦʥʫ)  
ʚʳʧʦʣʥʷʣʩʷ  ʥʘ ʦʩʥʦʚʝ ʝʜʠʥʦʦʙʨʘʟʥʦ ʩʦʙʨʘʥʥʳʭ ʬʘʢʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ.                      

ɺʩʝʛʦ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ 392 ʥʝʬʪʝʛʘʟʦʧʦʠʩʢʦʚʳʭ ʧʨʦʝʢʪʘ, ʨʝʘʣʠʟʦʚʘʥʥʳʤ ʥʘ 

ʨʘʩʧʨʝʜʝʣʝʥʥʦʤ ʬʦʥʜʝ ʥʝʜʨ ʪʨʝʭ ʨʝʛʠʦʥʦʚ ʈʌ ʚ 1992-2011ʛʛ.  

 

ʉʫʤʤʘʨʥʘʷ ʦʮʝʥʢʘ ʨʝʩʫʨʩʦʚ ʧʦ ʢʘʪʝʛʦʨʠʠ ʉ3 ʧʦ ʵʪʠʤ ʧʨʦʝʢʪʘʤ ʜʦ ʙʫʨʝʥʠʷ 

ʩʦʩʪʘʚʣʷʣʘ: 2 126.5 ʤʣʥ ʪʫʪ ʠ ʧʦʩʣʝ ʙʫʨʝʥʠʷ ʩʦʛʣʘʩʥʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʘʣʘʥʩʘ ʈʌ ʟʘ 

2011ʛ. ʩʦʩʪʘʚʠʣʘ 705 ʤʣʥ ʪʫʪ ʧʦ ʢʘʪʝʛʦʨʠʠ ʉ1+ʉ2. ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʪʦʤ ʞʝ 

ʣʠʮʝʥʟʠʦʥʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʥʦʤ ʬʦʥʜʝ ʪʨʝʭ ʨʝʛʠʦʥʦʚ ʈʌ ʙʳʣʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ 187 

ʥʦʚʳʭ (ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʢ ʙʫʨʝʥʠʶ) ʥʝʬʪʝʛʘʟʦʧʦʠʩʢʦʚʳʭ ʧʨʦʝʢʪʦʚ ʩ ʨʝʩʫʨʩʥʦʡ 

ʦʮʝʥʢʦʡ ʧʦ ʢʘʪʝʛʦʨʠʠ ʉ3: 2 335 ʤʣʥ ʪʫʪ.  

 

ʇʦ ʢʘʞʜʦʤʫ ʥʦʚʦʤʫ ʥʝʬʪʝʛʘʟʦʧʦʠʩʢʦʚʦʤʫ ʧʨʦʝʢʪʫ ʧʨʦʚʦʜʠʣʩʷ ʧʦʬʘʢʪʦʨʥʳʡ ʘʥʘʣʠʟ 

ʛʝʦʣʦʛʠʯʝʩʢʠʭ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʠʩʢʦʚ.  

 

ʄʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʥʝʬʪʷʥʘʷ ʢʦʤʧʘʥʠʷ   

ʄɻʅʂ çʉʦʶʟʥʝʬʪʝʛʘʟè 



ʄʦʩʢʚʘ 

ʐʘʠʤʩʢʠʡ ʅɻʈ  

44+20 ʥʦʚʳʭ 

ʉʫʨʛʫʪʩʢʠʡ ʅɻʈ  

38+15 ʥʦʚʳʭ 

ʇʨʠʙʘʣʪʠʡʩʢʘʷ ʅɻʇ 

     44+13 ʥʦʚʳʭ 

ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʅɻʈ  

     34+16 ʥʦʚʳʭ 

ʇʨʦʯʠʝ ɿʘʧʘʜʥʦ- 

ʉʠʙʠʨʩʢʠʝ ʅɻʈ 

17+10 ʥʦʚʳʭ 

ʊʠʤʘʥʦ-ʇʝʯʦʨʩʢʘʷ ʅɻʇ 

    24+48 ʥʦʚʳʭ 

ɺʦʣʛʦ-ʋʨʘʣʴʩʢʘʷ ʅɻʇ 

   180+59 ʥʦʚʳʭ 

ʂʘʩʧʠʡ 

  11+8 ʥʦʚʳʭ 

ʅʝʬʪʝʛʘʟʦʥʦʩʥʳʝ ʧʨʦʚʠʥʮʠʠ ʈʦʩʩʠʠ 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ 392 ʦʧʦʠʩʢʦʚʘʥʥʳʭ ʠ               

187 ʥʝʦʧʦʠʩʢʦʚʘʥʥʳʭ (ʥʦʚʳʭ) ʩʪʨʫʢʪʫʨ                       

ʧʦ ʨʝʛʠʦʥʘʤ ʜʣʷ ʦʮʝʥʢʠ ʛʝʦʣʦʛʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʫʩʧʝʰʥʦʩʪʠ ʥʝʬʪʝʧʦʠʩʢʦʚʦʛʦ 

ʙʫʨʝʥʠʷ ʚ ʈʦʩʩʠʠ  ʜʣʷ ʨʘʩʯʝʪʘ ʦʞʠʜʘʝʤʦʛʦ 

ʧʨʠʨʦʩʪʘ ʟʘʧʘʩʦʚ ʜʦ 2021 ʛʦʜʘ.   ʉʅɻ,  2012 



ʧ/ʧ 

ʈʘʟʤʝʨ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʚʳʙʦʨʢʠ:                      

392 ʥʝʬʪʝʛʘʟʦʧʦʠʩʢʦʚʳʭ ʧʨʦʝʢʪʘ                                           

ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʘʭ ʈʌ                                               

ʟʘ 1992-2011ʛʛ.                                                                  

ʩ ʨʝʩʫʨʩʥʦʡ ʦʮʝʥʢʦʡ ʜʦ ʙʫʨʝʥʠʷ                                 

2 126.5 ʤʣʥ.ʪʫʪ ʧʦ ʢʘʪʝʛʦʨʠʠ ʉ3 ʠ                                                                        

ʧʦʩʣʝ ʙʫʨʝʥʠʷ 705 ʤʣʥ.ʪʫʪ                                                    

ʧʦ ʢʘʪʝʛʦʨʠʠ ʉ1+ʉ2, ʩʪʦʷʱʠʭ                                                         

ʥʘ ʙʘʣʘʥʩʝ ʈʌ-2011  

ʈʘʩʧʨʝʜʝʣʝʥʠʝ 
ʦʧʦʠʩʢʦ-    

ʚʘʥʥʳʭ 
ʩʪʨʫʢʪʫʨ                       
ʟʘ 1992-
2011ʛʛ.                     

ʧʦ ʨʝʛʠʦʥʘʤ:           
N0/Ɇʩʪʨ           
ʈʌ-2011 

ʚ ʪʦʤ 
ʯʠʩʣʝ 

ʜʦʣʷ 
ʫʩʧʝʰʥʦ 
ʦʧʦʠʩʢʦ-  
ʚʘʥʥʳʭ 
ʩʪʨʫʢʪʫʨ                   
ʟʘ 1992-
2011ʛʛ.                                      
Ny/Ɇʩʪʨ            

ʈʘʩʧʨʝʜʝʣʝʥʠʝ 
ʦʧʦʠʩʢʦ-

ʚʘʥʥʳʭ 
ʨʝʩʫʨʩʦʚ                                         
ʟʘ 1992-
2011ʛʛ.                             

ʧʦ ʨʝʛʠʦʥʘʤ: 
ʉ0/Ɇʪʫʪ      

ʚ ʪʦʤ 
ʯʠʩʣʝ 

ʜʦʣʷ 
ʫʩʧʝʰʥʦ 
ʦʧʦʠʩʢʦ-
ʚʘʥʥʳʭ 
ʨʝʩʫʨʩʦʚ                        
ʟʘ 1992-
2011ʛʛ.                   
ʉ0y/Ɇʪʫʪ      

ʉʨʝʜʥʠʝ 
ʨʘʟʤʝʨʳ 

ʥʝʬʪʝ-    
ʧʦʠʩʢʦʚʳʭ 
ʦʙʲʝʢʪʦʚ 
ʜʦ 

ʙʫʨʝʥʠʷ: 
Q0=C0/N0 
ʤʣʥ.ʪʫʪ 

ʉʨʝʜʥʠʝ 
ʨʘʟʤʝʨʳ                  

ʪʝʭ ʞʝ 
ʧʦʩʣʝ 
ʙʫʨʝʥʠʷ: 

Q0y= 
C0y/Ny  
ʤʣʥ.ʪʫʪ 

ɻʝʦʣʦʛʠ- 
ʯʝʩʢʘʷ 

ʫʩʧʝʰʥʦʩʪʴ 
= 

ʦʪʥʦʰʝʥʠʝ 
ʫʩʧʝʰʥʳʭ 
ʩʪʨʫʢʪʫʨ ʢ 
ʠʭ ʦʙʱʝʤʫ 
ʢʦʣʠʯʝʩʪʚʫ            
ʈg=Ny/N0 

ʊʝʭʥʦʣʦʛʠ-   
ʯʝʩʢʘʷ 

ʫʩʧʝʰʥʦʩʪʴ 
= 

ʦʪʥʦʰʝʥʠʝ 
ʩʨʝʜʥʠʭ 
ʨʘʟʤʝʨʦʚ 
ʦʙʲʝʢʪʦʚ                        
ʜʦ ʠ ʧʦʩʣʝ 
ʙʫʨʝʥʠʷ   

ʈʪ=Q0y/Q0 

ʂʦʵʬʬʠʮʠ-
ʝʥʪ 

ʧʝʨʝʚʦʜʘ 
ʨʝʩʫʨʩʦʚ ʚ 
ʟʘʧʘʩʳ ʧʦ 
ʫʩʧʝʰʥʳʤ 
ʩʪʨʫʢʪʫʨʘʤ:                             
ʈs = 

(ʉ1+ʉ2)/ʉ0y             

ɻʝʦʣʦʛʦ-
ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ 

ʫʩʧʝʰʥʦʩʪʴ= 
ʧʦʜʪʚʝʨʞʜʘ-
ʝʤʦʩʪʴ 
ʥʝʬʪʷʥʳʭ 

ʨʝʩʫʨʩʦʚ ʉ3 ʧʨʠ 
ʧʝʨʝʚʦʜʝ ʚ ʠʟʚʣ. 
ʟʘʧʘʩʳ ʉ1+ʉ2:        
ʈgʪ=C0y/C0     

ʈgʪ=ʈgʈʪ,          

ˉ 1 2 3 4 5 6 7 8 9 10 11 

 
ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʧʦ ʪʨʝʤ ʦʩʥʦʚʥʳʤ 

ʜʦʙʳʚʘʶʱʠʤ ʨʝʛʠʦʥʘʤ ʈʌ: 

100% 64,5% 100% 33,2% 5,4 2,8 64,5% 51,4% 81% 33,2% 

1 

ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʠʡ ʨʝʛʠʦʥ 

ʈʌ, ʚʢʣʶʯʘʷ ʍʄɸʆ ʠ 

ʜʨʫʛʠʝ ʅɻʈ 

33,9% 23,5% 23,8% 4,4% 3,8 1,1 69,2% 26,8% 51% 18,5% 

1,1 ʐʘʠʤʩʢʠʡ ʅɻʈ 11,2% 6,9% 2,1% 0,8% 1,0 0,6 61,4% 61,9% 56% 38,0% 

1,2 ʉʫʨʛʫʪʩʢʠʡ ʅɻʈ 9,7% 7,1% 3,3% 1,1% 1,8 0,8 73,7% 46,0% 48% 33,9% 

1,3 
ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʅɻʈ 

(ʟʘʧʘʜ) 
3,8% 2,8% 0,5% 0,5% 0,7 1,0 73,3% 144,9% 118% 106,2% 

1,4 
ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʅɻʈ 

(ʮʝʥʪʨ) 
4,9% 4,1% 4,5% 0,8% 5,0 1,0 84,2% 20,5% 185% 17,2% 

 

ɺʩʝʛʦ ʧʦ 

ʥʝʬʪʝʛʘʟʦʧʦʠʩʢʦʚʳʤ                              

ʧʨʦʝʢʪʘʤ ʚ ʍʄɸʆ 

29,6% 20,9% 6,3% 3,2% 1,2 0,8 70,7% 71,7% 72% 50,7% 

1,5 
ʅʝʬʪʝʧʦʠʩʢʦʚʳʝ ʧʨʦʝʢʪʳ ʚ 

ʗʅɸʆ 
2,1% 0,5% 14,2% 0,1% 37,7 8,8 25,0% 23,3% 10% 5,8% 

1,6 
ʇʨʦʯʠʝ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʠʝ 

ʅɻʈ 
2,3% 2,1% 3,3% 1,1% 7,7 3,0 88,9% 38,7% 52% 34,4% 

 

ʌʘʢʪʦʨʥʳʡ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ                                                 

ʛʝʦʣʦʛʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʫʩʧʝʰʥʦʩʪʠ                                                       

ʧʦ 579 ʥʝʬʪʝʛʘʟʦʧʦʠʩʢʦʚʳʤ ʧʨʦʝʢʪʘʤ                                   

ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʬʦʥʜʘ ʥʝʜʨ ʪʨʝʭ ʨʝʛʠʦʥʦʚ ʈʌ 



ʧ/ʧ 

ʈʘʟʤʝʨ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʚʳʙʦʨʢʠ:                      

392 ʥʝʬʪʝʛʘʟʦʧʦʠʩʢʦʚʳʭ ʧʨʦʝʢʪʘ                                           

ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʘʭ ʈʌ                                               

ʟʘ 1992-2011ʛʛ.                                                                  

ʩ ʨʝʩʫʨʩʥʦʡ ʦʮʝʥʢʦʡ ʜʦ ʙʫʨʝʥʠʷ                                 

2 126.5 ʤʣʥ.ʪʫʪ ʧʦ ʢʘʪʝʛʦʨʠʠ ʉ3 ʠ                                                                        

ʧʦʩʣʝ ʙʫʨʝʥʠʷ 705 ʤʣʥ.ʪʫʪ                                                    

ʧʦ ʢʘʪʝʛʦʨʠʠ ʉ1+ʉ2, ʩʪʦʷʱʠʭ                                                         

ʥʘ ʙʘʣʘʥʩʝ ʈʌ-2011  

ʈʘʩʧʨʝʜʝʣʝʥʠʝ 
ʦʧʦʠʩʢʦ-    

ʚʘʥʥʳʭ 
ʩʪʨʫʢʪʫʨ                       
ʟʘ 1992-
2011ʛʛ.                     

ʧʦ ʨʝʛʠʦʥʘʤ:           
N0/Ɇʩʪʨ           
ʈʌ-2011 

ʚ ʪʦʤ 
ʯʠʩʣʝ 

ʜʦʣʷ 
ʫʩʧʝʰʥʦ 
ʦʧʦʠʩʢʦ-  
ʚʘʥʥʳʭ 
ʩʪʨʫʢʪʫʨ                   
ʟʘ 1992-
2011ʛʛ.                                      
Ny/Ɇʩʪʨ            

ʈʘʩʧʨʝʜʝʣʝʥʠʝ 
ʦʧʦʠʩʢʦ-

ʚʘʥʥʳʭ 
ʨʝʩʫʨʩʦʚ                                         
ʟʘ 1992-
2011ʛʛ.                             

ʧʦ ʨʝʛʠʦʥʘʤ: 
ʉ0/Ɇʪʫʪ      

ʚ ʪʦʤ 
ʯʠʩʣʝ 

ʜʦʣʷ 
ʫʩʧʝʰʥʦ 
ʦʧʦʠʩʢʦ-
ʚʘʥʥʳʭ 
ʨʝʩʫʨʩʦʚ                        
ʟʘ 1992-
2011ʛʛ.                   
ʉ0y/Ɇʪʫʪ      

ʉʨʝʜʥʠʝ 
ʨʘʟʤʝʨʳ 

ʥʝʬʪʝ-    
ʧʦʠʩʢʦʚʳʭ 
ʦʙʲʝʢʪʦʚ 
ʜʦ 

ʙʫʨʝʥʠʷ: 
Q0=C0/N0 
ʤʣʥ.ʪʫʪ 

ʉʨʝʜʥʠʝ 
ʨʘʟʤʝʨʳ                  

ʪʝʭ ʞʝ 
ʧʦʩʣʝ 
ʙʫʨʝʥʠʷ: 

Q0y= 
C0y/Ny  
ʤʣʥ.ʪʫʪ 

ɻʝʦʣʦʛʠ- 
ʯʝʩʢʘʷ 

ʫʩʧʝʰʥʦʩʪʴ 
= 

ʦʪʥʦʰʝʥʠʝ 
ʫʩʧʝʰʥʳʭ 
ʩʪʨʫʢʪʫʨ ʢ 
ʠʭ ʦʙʱʝʤʫ 
ʢʦʣʠʯʝʩʪʚʫ            
ʈg=Ny/N0 

ʊʝʭʥʦʣʦʛʠ-   
ʯʝʩʢʘʷ 

ʫʩʧʝʰʥʦʩʪʴ 
= 

ʦʪʥʦʰʝʥʠʝ 
ʩʨʝʜʥʠʭ 
ʨʘʟʤʝʨʦʚ 
ʦʙʲʝʢʪʦʚ                        
ʜʦ ʠ ʧʦʩʣʝ 
ʙʫʨʝʥʠʷ   

ʈʪ=Q0y/Q0 

ʂʦʵʬʬʠʮʠ-
ʝʥʪ 

ʧʝʨʝʚʦʜʘ 
ʨʝʩʫʨʩʦʚ ʚ 
ʟʘʧʘʩʳ ʧʦ 
ʫʩʧʝʰʥʳʤ 
ʩʪʨʫʢʪʫʨʘʤ:                             
ʈs = 

(ʉ1+ʉ2)/ʉ0y             

ɻʝʦʣʦʛʦ-
ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ 

ʫʩʧʝʰʥʦʩʪʴ= 
ʧʦʜʪʚʝʨʞʜʘ-
ʝʤʦʩʪʴ 
ʥʝʬʪʷʥʳʭ 

ʨʝʩʫʨʩʦʚ ʉ3 ʧʨʠ 
ʧʝʨʝʚʦʜʝ ʚ ʠʟʚʣ. 
ʟʘʧʘʩʳ ʉ1+ʉ2:        
ʈgʪ=C0y/C0     

ʈgʪ=ʈgʈʪ,          

ˉ 1 2 3 4 5 6 7 8 9 10 11 

2 

ɽʚʨʦʧʝʡʩʢʠʡ ʨʝʛʠʦʥ ʈʌ                              

(ʙʝʟ ʂʘʩʧʠʷ ʠ ʇʨʝʜʢʘʚʢʘʟʴʷ) 
63,3% 39,5% 22,0% 13,5% 1,9 1,9 62,5% 98,4% 90% 61,5% 

2,1 ʇʨʠʙʘʣʪʠʡʩʢʘʷ ʅɻʇ 11,2% 6,6% 0,4% 0,3% 0,2 0,3 59,1% 137,3% 139% 81,1% 

2,2 ʊʠʤʘʥʦ-ʇʝʯʦʨʩʢʘʷ ʅɻʇ 6,1% 4,3% 13,3% 8,1% 11,8 10,2 70,8% 86,3% 83% 61,1% 

2,3 

ɺʦʣʛʦ-ʋʨʘʣʴʩʢʘʷ ʅɻʇ 

(ʩʝʚʝʨ) 
28,6% 17,9% 2,8% 1,7% 0,5 0,5 62,5% 100,0% 97% 62,5% 

2,4 

ɺʦʣʛʦ-ʋʨʘʣʴʩʢʘʷ ʅɻʇ 

(ʮʝʥʪʨ) 
3,6% 2,0% 0,3% 0,2% 0,4 0,4 57,1% 112,8% 92% 64,5% 

2,5 ɺʦʣʛʦ-ʋʨʘʣʴʩʢʘʷ ʅɻʇ (ʶʛ) 13,8% 8,7% 5,3% 3,2% 2,1 2,0 63,0% 95,6% 101% 60,2% 

             

3 ʂʘʩʧʠʡʩʢʠʡ ʨʝʛʠʦʥ ʈʌ 2,8% 1,5% 54,2% 15,2% 104,8 53,9 54,6% 51,5% 88% 28,1% 

3,1 ʉʨʝʜʥʝ-ʂʘʩʧʠʡʩʢʘʷ ʅɻʆ 1,5% 1,3% 12,5% 10,6% 44,5 45,0 83,3% 101,3% 241% 84,4% 

3,2 ʇʨʦʯʠʝ ʂʘʩʧʠʡʩʢʠʝ ʅɻʆ 1,3% 0,3% 41,7% 4,6% 177,2 98,6 20,0% 55,6% 36% 11,1% 

            

  

ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʧʦ ʪʨʝʤ ʦʩʥʦʚʥʳʤ 

ʜʦʙʳʚʘʶʱʠʤ ʨʝʛʠʦʥʘʤ ʈʌ: 

100% 64,5% 100% 33,2% 5,4 2,8 64,5% 51,4% 81% 33,2% 

 

ʌʘʢʪʦʨʥʳʡ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ                                                 

ʛʝʦʣʦʛʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʫʩʧʝʰʥʦʩʪʠ                                                       

ʧʦ 579 ʥʝʬʪʝʛʘʟʦʧʦʠʩʢʦʚʳʤ ʧʨʦʝʢʪʘʤ                                   

ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʬʦʥʜʘ ʥʝʜʨ ʪʨʝʭ ʨʝʛʠʦʥʦʚ ʈʌ 



ʧ/ʧ 

ʈʘʟʤʝʨ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ 

ʚʳʙʦʨʢʠ:  187 ʥʦʚʳʭ 

ʥʝʬʪʝʛʘʟʦʧʦʠʩʢʦʚʳʭ 

ʧʨʦʝʢʪʦʚ ʩ ʨʝʩʫʨʩʥʦʡ 

ʦʮʝʥʢʦʡ 2 335 ʤʣʥ.ʪʫʪ  

ʧʦ ʢʘʪʝʛʦʨʠʠ ʉ3                                                        

ʙʝʟ ʫʯʝʪʘ ʨʠʩʢʦʚ  

ʅʝʟʘʚʝʨʰʝʥʥʦʩʪʴ 

ʧʦʠʩʢʦʚʦ-

ʨʘʟʚʝʜʦʯʥʦʛʦ ʵʪʘʧʘ = 

ʦʪʥʦʰʝʥʠʝ 

ʢʦʣʠʯʝʩʪʚʘ 

ʥʝʦʧʦʠʩʢʦʚʘʥʥʳʭ 

ʦʙʲʝʢʪʦʚ ʢ ʠʭ ʦʙʱʝʤʫ 

ʢʦʣʠʯʝʩʪʚʫ:           

N3/(N0+N3) 

ʅʝʜʦʨʘʟʚʝʜʘʥʥʦʩʪʴ 

ʨʝʩʫʨʩʥʦʡ ʙʘʟʳ  = 

ʦʪʥʦʰʝʥʠʝ 

ʥʝʦʧʦʠʩʢʦʚʘʥʥʳʭ 

ʨʝʩʫʨʩʦʚ                     

ʢ ʩʫʤʤʘʨʥʦʡ 

ʨʝʩʫʨʩʥʦʡ ʙʘʟʝ:           

ʉ3/(ʉ0+ʉ3) 

ʉʨʝʜʥʠʝ ʨʘʟʤʝʨʳ 

ʥʝʬʪʝ-  

ʧʝʨʩʧʝʢʪʠʚʥʳʭ 

ʦʙʲʝʢʪʦʚ:                      

Q3=  C3/N3 

ʤʣʥ.ʪʫʪ 

ʆʞʠʜʘʝʤʘʷ 

ʥʝʜʨʦʧʦʣʴʟʦʚʘʪʝʣʷʤʠ 

ʚʝʨʦʷʪʥʦʩʪʴ ʫʩʧʝʭʘ                      

ʧʨʠ ʧʝʨʝʚʦʜʝ 

ʨʝʩʫʨʩʦʚ ʉ3  

ʚ ʟʘʧʘʩʳ ʉ1+ʉ2:  

POS= (ʉ1+ʉ2)/ʉ3      

ʂʨʘʪʥʦʩʪʴ 

ʧʨʝʚʳʰʝʥʠʷ 

ʦʞʠʜʘʝʤʦʛʦ 

ʥʝʜʨʦʧʦʣʴʟʦʚʘʪʝʣʷʤʠ 

ʧʨʠʨʦʩʪʘ ʟʘʧʘʩʦʚ 

(ʉ1+ʉ2) ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʬʘʢʪʠʯʝʩʢʠ 

ʜʦʩʪʠʛʥʫʪʦʡ 

ʫʩʧʝʰʥʦʩʪʠ:                           

ʉ3pos/ʈgʪʉ3   

ʆʮʝʥʢʘ ʦʞʠʜʘʝʤʦʛʦ 

ʧʨʠʨʦʩʪʘ ʟʘʧʘʩʦʚ ʚ ʈʌ 

2012-21ʛʛ. 

ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʬʘʢʪʠʯʝʩʢʠ 

ʜʦʩʪʠʛʥʫʪʦʛʦ 

ʧʨʠʨʦʩʪʘ ʟʘʧʘʩʦʚ ʋɺ                     

ʚ 1992-2011ʛ.:  

Cgʪ=ʈgʪ*ʉ3/C0y                    

ˉ 1 12 13 14 15 16 17 

  

ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ 

ʫʩʧʝʰʥʦʩʪʠ ʠ ʨʘʩʯʝʪ 

ʦʞʠʜʘʝʤʦʛʦ ʧʨʠʨʦʩʪʘ 

ʟʘʧʘʩʦʚ: 

32,3% 52,3% 12,5 72% 2,2 109,3% 

1 

ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʠʡ 

ʨʝʛʠʦʥ ʈʌ, ʚʢʣʶʯʘʷ 

ʍʄɸʆ ʠ ʜʨʫʛʠʝ ʅɻʈ 

32,8% 66,5% 15,5 75% 4,1 198,8% 

1,1 ʐʘʠʤʩʢʠʡ ʅɻʈ 31,3% 31,1% 1,0 16% 0,4 45,1% 

1,2 ʉʫʨʛʫʪʩʢʠʡ ʅɻʈ 28,3% 44,2% 3,7 75% 2,2 79,2% 

1,3 

ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ 

ʅɻʈ (ʟʘʧʘʜ) 
25,0% 34,1% 1,1 79% 0,7 51,7% 

1,4 

ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ 

ʅɻʈ (ʮʝʥʪʨ) 
36,7% 3,8% 0,4 92% 0,5 39,9% 

  

ɺʩʝʛʦ ʧʦ 

ʥʝʬʪʝʛʘʟʦʧʦʠʩʢʦʚʳʤ                              

ʧʨʦʝʢʪʘʤ ʚ ʍʄɸʆ 

30,5% 38,6% 1,7 62% 1,2 63,0% 

1,5 

ʅʝʬʪʝʧʦʠʩʢʦʚʳʝ 

ʧʨʦʝʢʪʳ ʚ ʗʅɸʆ 
60,0% 74,9% 74,8 21% 3,6 297,5% 

1,6 

ʇʨʦʯʠʝ ɿʘʧʘʜʥʦ-

ʉʠʙʠʨʩʢʠʝ ʅɻʈ  
69,0% 24,4% 1,1 63% 1,9 31,8% 

 

ʌʘʢʪʦʨʥʳʡ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ                                                 

ʛʝʦʣʦʛʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʫʩʧʝʰʥʦʩʪʠ                                                       

ʧʦ 579 ʥʝʬʪʝʛʘʟʦʧʦʠʩʢʦʚʳʤ ʧʨʦʝʢʪʘʤ                                   

ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʬʦʥʜʘ ʥʝʜʨ ʪʨʝʭ ʨʝʛʠʦʥʦʚ ʈʌ 



ʧ/ʧ 

ʈʘʟʤʝʨ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ 

ʚʳʙʦʨʢʠ:  187 ʥʦʚʳʭ 

ʥʝʬʪʝʛʘʟʦʧʦʠʩʢʦʚʳʭ 

ʧʨʦʝʢʪʦʚ ʩ ʨʝʩʫʨʩʥʦʡ 

ʦʮʝʥʢʦʡ 2 335 ʤʣʥ.ʪʫʪ  

ʧʦ ʢʘʪʝʛʦʨʠʠ ʉ3                                                        

ʙʝʟ ʫʯʝʪʘ ʨʠʩʢʦʚ  

ʅʝʟʘʚʝʨʰʝʥʥʦʩʪʴ 

ʧʦʠʩʢʦʚʦ-

ʨʘʟʚʝʜʦʯʥʦʛʦ ʵʪʘʧʘ = 

ʦʪʥʦʰʝʥʠʝ 

ʢʦʣʠʯʝʩʪʚʘ 

ʥʝʦʧʦʠʩʢʦʚʘʥʥʳʭ 

ʦʙʲʝʢʪʦʚ ʢ ʠʭ ʦʙʱʝʤʫ 

ʢʦʣʠʯʝʩʪʚʫ:           

N3/(N0+N3) 

ʅʝʜʦʨʘʟʚʝʜʘʥʥʦʩʪʴ 

ʨʝʩʫʨʩʥʦʡ ʙʘʟʳ  = 

ʦʪʥʦʰʝʥʠʝ 

ʥʝʦʧʦʠʩʢʦʚʘʥʥʳʭ 

ʨʝʩʫʨʩʦʚ                     

ʢ ʩʫʤʤʘʨʥʦʡ 

ʨʝʩʫʨʩʥʦʡ ʙʘʟʝ:           

ʉ3/(ʉ0+ʉ3) 

ʉʨʝʜʥʠʝ ʨʘʟʤʝʨʳ 

ʥʝʬʪʝ-  

ʧʝʨʩʧʝʢʪʠʚʥʳʭ 

ʦʙʲʝʢʪʦʚ:                      

Q3=  C3/N3 

ʤʣʥ.ʪʫʪ 

ʆʞʠʜʘʝʤʘʷ 

ʥʝʜʨʦʧʦʣʴʟʦʚʘʪʝʣʷʤʠ 

ʚʝʨʦʷʪʥʦʩʪʴ ʫʩʧʝʭʘ                      

ʧʨʠ ʧʝʨʝʚʦʜʝ 

ʨʝʩʫʨʩʦʚ ʉ3  

ʚ ʟʘʧʘʩʳ ʉ1+ʉ2:  

POS= (ʉ1+ʉ2)/ʉ3      

ʂʨʘʪʥʦʩʪʴ 

ʧʨʝʚʳʰʝʥʠʷ 

ʦʞʠʜʘʝʤʦʛʦ 

ʥʝʜʨʦʧʦʣʴʟʦʚʘʪʝʣʷʤʠ 

ʧʨʠʨʦʩʪʘ ʟʘʧʘʩʦʚ 

(ʉ1+ʉ2) ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʬʘʢʪʠʯʝʩʢʠ 

ʜʦʩʪʠʛʥʫʪʦʡ 

ʫʩʧʝʰʥʦʩʪʠ:                           

ʉ3pos/ʈgʪʉ3   

ʆʮʝʥʢʘ ʦʞʠʜʘʝʤʦʛʦ 

ʧʨʠʨʦʩʪʘ ʟʘʧʘʩʦʚ ʚ ʈʌ 

2012-21ʛʛ. 

ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʬʘʢʪʠʯʝʩʢʠ 

ʜʦʩʪʠʛʥʫʪʦʛʦ 

ʧʨʠʨʦʩʪʘ ʟʘʧʘʩʦʚ ʋɺ                     

ʚ 1992-2011ʛ.:  

Cgʪ=ʈgʪ*ʉ3/C0y                    

ˉ 1 12 13 14 15 16 17 

2 

ɽʚʨʦʧʝʡʩʢʠʡ ʨʝʛʠʦʥ 

ʈʌ (ʙʝʟ ʂʘʩʧʠʷ ʠ 

ʇʨʝʜʢʘʚʢʘʟʴʷ) 

31,5% 45,39% 3,41 74% 1,2 83,1% 

2,1 ʇʨʠʙʘʣʪʠʡʩʢʘʷ ʅɻʇ 22,8% 62,88% 1,16 95% 1,2 169,4% 

2,2 

ʊʠʤʘʥʦ-ʇʝʯʦʨʩʢʘʷ 

ʅɻʇ 
66,7% 53,32% 6,72 75% 1,2 114,2% 

2,3 

ɺʦʣʛʦ-ʋʨʘʣʴʩʢʘʷ ʅɻʇ 

(ʩʝʚʝʨ) 
20,6% 25,86% 0,71 80% 1,3 34,9% 

2,4 

ɺʦʣʛʦ-ʋʨʘʣʴʩʢʘʷ ʅɻʇ 

(ʮʝʥʪʨ) 
30,0% 55,27% 1,13 76% 1,2 123,6% 

2,5 

ɺʦʣʛʦ-ʋʨʘʣʴʩʢʘʷ ʅɻʇ 

(ʶʛ) 
25,0% 17,47% 1,32 35% 0,6 21,2% 

         

3 ʂʘʩʧʠʡʩʢʠʡ ʨʝʛʠʦʥ ʈʌ 42,1% 44,94% 117,62 52% 1,9 81,6% 

3,1 

ʉʨʝʜʥʝ-ʂʘʩʧʠʡʩʢʘʷ 

ʅɻʆ 
50,0% 44,56% 35,73 56% 0,7 80,4% 

3,2 

ʇʨʦʯʠʝ ʂʘʩʧʠʡʩʢʠʝ 

ʅɻʆ 
28,6% 45,05% 363,28 51% 4,6 81,1% 

          

  

ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ 

ʫʩʧʝʰʥʦʩʪʠ ʠ ʨʘʩʯʝʪ 

ʦʞʠʜʘʝʤʦʛʦ ʧʨʠʨʦʩʪʘ 

ʟʘʧʘʩʦʚ: 

32,3% 52,3% 12,5 72% 2,2 109,3% 

ʌʘʢʪʦʨʥʳʡ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʛʝʦʣʦʛʦ-                       

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʫʩʧʝʰʥʦʩʪʠ ʧʦ 579 ʥʝʬʪʝʛʘʟʦʧʦʠʩʢʦʚʳʤ 

ʧʨʦʝʢʪʘʤ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʬʦʥʜʘ ʥʝʜʨ ʪʨʝʭ ʨʝʛʠʦʥʦʚ ʈʌ                                         



 ɺ ʜʘʥʥʦʡ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʚʳʙʦʨʢʝ, ʢʨʦʤʝ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʨʘʟʤʝʨʘ ʚ 579 

ʧʦʠʩʢʦʚʳʭ ʧʨʦʝʢʪʦʚ, ʚʪʦʨʳʤ ʚʘʞʥʳʤ ʦʛʨʘʥʠʯʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʪʘʢʠʝ 

ʨʝʛʠʦʥʳ ʈʌ, ʢʘʢ ɺʦʩʪʦʯʥʘʷ ʉʠʙʠʨʴ, ɼʘʣʴʥʠʡ ɺʦʩʪʦʢ, ɸʨʢʪʠʯʝʩʢʠʝ ʰʝʣʴʬʳ ʠ 

ʛʘʟʦʧʦʠʩʢʦʚʳʝ ʧʨʦʝʢʪʳ ʚ ʗʅɸʆ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʚ ʜʘʥʥʳʡ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟ ʥʝ ʚʢʣʶʯʘʣʠʩʴ. ʇʦʵʪʦʤʫ ʧʨʠʚʦʜʠʤʳʝ ʥʠʞʝ ʚʳʚʦʜʳ ʠ ʧʨʦʛʥʦʟʳ ʵʪʠʭ 

ʨʝʛʠʦʥʦʚ ʈʌ ʥʝ ʢʘʩʘʶʪʩʷ.  

 ʆʯʝʚʠʜʥʦ, ʯʪʦ ʵʪʦ ʥʘʢʣʘʜʳʚʘʝʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ 

ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʦʮʝʥʦʢ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʫʩʧʝʰʥʦʩʪʠ ʥʝʬʪʝʛʘʟʦʧʦʠʩʢʦʚʳʭ ʧʨʦʝʢʪʦʚ. ʇʦʵʪʦʤʫ ʚʩʝ ʧʨʠʚʦʜʠʤʳʝ ʥʠʞʝ 

ʜʘʥʥʳʝ ʠ ʚʳʚʦʜʳ ʥʝ ʤʦʛʫʪ ʧʨʝʪʝʥʜʦʚʘʪʴ ʥʘ ʧʦʣʥʦʝ ʩʪʘʪʠʩʪʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ 

ʩʦʚʨʝʤʝʥʥʦʡ ʩʠʪʫʘʮʠʠ ʩ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦʤ ʟʘʧʘʩʦʚ ʋɺ ʚ ʪʨʝʭ ʦʩʥʦʚʥʳʭ 

ʜʦʙʳʚʘʶʱʠʭ ʨʝʛʠʦʥʘʭ ʈʌ ʟʘ ʧʦʩʣʝʜʥʠʝ 20 ʣʝʪ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʧʦ ʥʘʰʝʤʫ 

ʤʥʝʥʠʶ, ʦʥʠ ʜʦʩʪʘʪʦʯʥʦ ʦʙʲʝʢʪʠʚʥʦ ʦʪʨʘʞʘʶʪ ʦʩʥʦʚʥʳʝ ʪʝʥʜʝʥʮʠʠ ʚ 

ʜʦʩʪʠʛʥʫʪʳʭ ʠ ʧʨʦʛʥʦʟʥʳʭ ʧʦʢʘʟʘʪʝʣʷʭ ʥʝʬʪʝʛʘʟʦʧʦʠʩʢʦʚʳʭ ʨʘʙʦʪ.  
 

 

 

ʄʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʥʝʬʪʷʥʘʷ ʢʦʤʧʘʥʠʷ   

ʄɻʅʂ çʉʦʶʟʥʝʬʪʝʛʘʟè 



 ʀʪʘʢ, ʩʦʛʣʘʩʥʦ ʩʚʦʜʥʳʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ ˉ3  

ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʫʩʧʝʰʥʦʩʪʴ  ʈg ʥʝʬʪʝʛʘʟʦʧʦʠʩʢʦʚʳʭ ʧʨʦʝʢʪʦʚ ʚ ʈʌ, ʦʮʝʥʠʚʘʝʤʘʷ 

ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʩʫʤʤʘʨʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʫʩʧʝʰʥʦ ʦʧʦʠʩʢʦʚʘʥʥʳʭ ʩʪʨʫʢʪʫʨ  

ʢ ʦʙʱʝʤʫ ʢʦʣʠʯʝʩʪʚʫ ʦʧʦʠʩʢʦʚʘʥʥʳʭ ʦʙʲʝʢʪʦʚ,  ʚ ʩʨʝʜʥʝʤ ʧʦ ʪʨʝʤ ʜʦʙʳʚʘʶʱʠʤ 

ʨʝʛʠʦʥʘʤ ʚ 1992-2011ʛʛ. ʩʦʩʪʘʚʣʷʣʘ ʦʢʦʣʦ 65% ʩ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʨʘʟʙʨʦʩʦʤ:   

ɿʘʧʘʜʥʘʷ ʉʠʙʠʨʴ - 69%, ɽʚʨʦʧʝʡʩʢʘʷ ʯʘʩʪʴ - 63% ʠ ʂʘʩʧʠʡ - 55%. 

 

 ʇʨʠ ʵʪʦʤ ʩʨʝʜʥʠʝ ʨʘʟʤʝʨʳ ʧʦʠʩʢʦʚʳʭ ʦʙʲʝʢʪʦʚ, ʧʨʦʰʝʜʰʠʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʦʮʝʥʢʫ ʨʝʩʫʨʩʦʚ ʜʦ ʠ ʧʦʩʣʝ ʙʫʨʝʥʠʷ,  

ʫʤʝʥʴʰʠʣʠʩʴ ʧʦʯʪʠ ʚʜʚʦʝ ʩ 5.4 ʤʣʥ ʪʫʪ ʜʦ 2.8 ʤʣʥ ʪʫʪ.  

 

 ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʙʩʪʚʝʥʥʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʫʩʧʝʰʥʦʩʪʴ ʈʪ,  

ʦʮʝʥʠʚʘʝʤʘʷ ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʩʨʝʜʥʠʭ ʨʘʟʤʝʨʦʚ ʧʦʠʩʢʦʚʳʭ ʦʙʲʝʢʪʦʚ 

 ʜʦ ʠ ʧʦʩʣʝ ʙʫʨʝʥʠʷ,  ʚ ʩʨʝʜʥʝʤ ʧʦ ʪʨʝʤ ʨʝʛʠʦʥʘʤ ʈʌ ʚ 1992-2011ʛʛ.  

ʩʦʩʪʘʚʣʷʣʘ ʦʢʦʣʦ 51% ʩ ʩʫʱʝʩʪʚʝʥʥʳʤ ʨʘʟʙʨʦʩʦʤ:  

 ɿʘʧʘʜʥʘʷ ʉʠʙʠʨʴ - 27%, ɽʚʨʦʧʝʡʩʢʘʷ ʯʘʩʪʴ - 98% ʠ ʂʘʩʧʠʡ - 51%. 

ʄʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʥʝʬʪʷʥʘʷ ʢʦʤʧʘʥʠʷ   

ʄɻʅʂ çʉʦʶʟʥʝʬʪʝʛʘʟè 



 ʉʦʚʦʢʫʧʥʘʷ ʛʝʦʣʦʛʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʫʩʧʝʰʥʦʩʪʴ,   

ʦʧʨʝʜʝʣʷʝʤʘʷ ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʠʟʚʣʝʢʘʝʤʳʭ ʟʘʧʘʩʦʚ ʋɺ ʜʦ ʠ ʧʦʩʣʝ ʥʘʯʘʣʘ 

ʨʝʘʣʠʟʘʮʠʠ ʧʦʠʩʢʦʚʳʭ ʧʨʦʝʢʪʦʚ ʠʣʠ ʢʘʢ ʧʝʨʝʤʥʦʞʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʝʡ 

ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʫʩʧʝʭʘ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ:  

ʈgʪ =ʈg*Pʪ, ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʣʘ ʦʢʦʣʦ 33% ʩ ʩʫʱʝʩʪʚʝʥʥʳʤ ʨʘʟʙʨʦʩʦʤ:  

ɿʘʧʘʜʥʘʷ ʉʠʙʠʨʴ - 19%, ɽʚʨʦʧʝʡʩʢʘʷ ʯʘʩʪʴ - 61% ʠ ʂʘʩʧʠʡ - 28%. 

 

 ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʚʳʚʦʜ ˉ1: ʠʟ ʢʘʞʜʳʭ ʪʨʝʭ 

ʦʧʦʠʩʢʦʚʘʥʥʳʭ ʚ ʥʦʚʦʡ ʈʦʩʩʠʠ ʦʙʲʝʢʪʦʚ ï ʜʚʘ ʦʢʘʟʳʚʘʶʪʩʷ ʧʨʦʜʫʢʪʠʚʥʳʤʠ, 

ʥʦ ʧʨʠ ʵʪʦʤ ʧʦʩʣʝ ʙʫʨʝʥʠʷ ï ʥʘ ʙʘʣʘʥʩ ʧʨʝʜʧʨʠʷʪʠʷ ʩʪʘʚʠʪʩʷ ʚ ʩʨʝʜʥʝʤ ʪʦʣʴʢʦ 

ʦʜʥʘ ʪʦʥʥʘ ʟʘʧʘʩʦʚ ʠʟ ʢʘʞʜʳʭ ʪʨʝʭ ʪʦʥʥ ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʢ ʙʫʨʝʥʠʶ ʨʝʩʫʨʩʦʚ.   
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          ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʚʳʚʦʜ ˉ2: ʥʘ ʵʪʘʧʝ ʦʮʝʥʢʠ ʠʟʚʣʝʢʘʝʤʳʭ ʨʝʩʫʨʩʦʚ ʚ ʈʌ 

ʧʨʦʠʩʭʦʜʠʪ ʚ ʩʨʝʜʥʝʤ ʜʚʫʢʨʘʪʥʦʝ ʟʘʚʳʰʝʥʠʝ ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. ɼʨʫʛʠʤʠ 

ʩʣʦʚʘʤʠ, ʚ 1992-2011ʛʛ.  ʩʫʙʲʝʢʪʠʚʥʳʝ ʨʠʩʢʠ ʟʘʚʳʰʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ 

ʟʘʧʘʩʦʚ ʧʨʝʚʳʰʘʶʪ ʧʨʠʨʦʜʥʳʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʨʠʩʢʠ (Rʪʝ>Rg): 49% ʧʨʦʪʠʚ 35%. 

 

          ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʚʳʚʦʜ ˉ3: ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʟʘʚʳʰʝʥʠʷ 

ʨʝʩʫʨʩʦʚ ʚ ʦʪʜʝʣʴʥʳʭ ʨʝʛʠʦʥʘʭ ʠʭ ʜʦʣʷ ʚ ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʪʨʫʢʪʫʨʝ ʙʘʣʘʥʩʦʚʳʭ 

ʟʘʧʘʩʦʚ ï ʚʳʩʦʢʘ. ɼʘʞʝ ʩ ʫʯʝʪʦʤ ʜʦʩʪʠʛʥʫʪʦʛʦ ʜʚʫʭʢʨʘʪʥʦʛʦ ʟʘʚʳʰʝʥʠʷ ʨʝʩʫʨʩʦʚ 

ʦʞʠʜʘʝʤʳʡ ʧʨʠʨʦʩʪ ʟʘʧʘʩʦʚ ʋɺ ʜʦ 2021  ʛʦʜʘ (ʧʨʠ ʫʩʣʦʚʠʠ ʨʝʘʣʠʟʘʮʠʠ ʚʩʝʭ 

ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʢ ʙʫʨʝʥʠʶ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ) ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʥʘ ʫʨʦʚʥʝ 

109% ʢ ʬʘʢʪʠʯʝʩʢʠ ʜʦʩʪʠʛʥʫʪʦʤʫ ʧʨʠʨʦʩʪʫ ʟʘʧʘʩʦʚ ʋɺ ʚ ʈʌ ʚ 1992-2011ʛʛ.  

 

          ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʪʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩʣʝʜʫʝʪ ʧʨʝʢʨʘʪʠʪʴ ʜʘʣʴʥʝʡʰʝʝ ʩʥʠʞʝʥʠʝ 

ʦʙʲʝʤʦʚ ʧʦʠʩʢʦʚʦ-ʨʘʟʚʝʜʦʯʥʦʛʦ ʙʫʨʝʥʠʷ ʠ ʫʩʠʣʠʪʴ ʤʝʨʳ ʦʪʨʘʩʣʝʚʦʛʦ ʢʦʥʪʨʦʣʷ ʟʘ 

ʛʝʦʣʦʛʠʯʝʩʢʦʡ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʫʩʧʝʰʥʦʩʪʴʶ ʥʦʚʳʭ ʧʨʦʝʢʪʦʚ. 
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ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʜʠʥʘʤʠʢʠ ʤʠʨʦʚʳʭ ʮʝʥ  

ʥʘ ʥʝʬʪʴ ʤʘʨʢʠ Brent (USD/ʙʘʨʨʝʣʴ) ʩ ʧʨʦʛʥʦʟʦʤ ʄʠʨʦʚʦʛʦ 

ʕʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ɸʛʝʥʪʩʪʚʘ ʚ ʩʝʥʪʷʙʨʝ 2014 ʛʦʜʘ 

y = 110,84ln(x) + 0,6115 

RĮ = 0,9312 
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ʛʦʜʘʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʝʬʪʷʥʳʭ ʮʝʥ Brent 

(USD/ʙʘʨʨʝʣʴ) 



ɻʦʜ ʈʦʩʥʝʬʪʴ 

(ʙʝʟ ʊʅʂ 

BP)ʅʂ1_ʈʅ 

ʙʳʚʰʘʷ          

ʊʅʂ-BP  

ʅʂ1_ʊʅʂ 

ʃʫʢʦʡʣ (ʙʝʟ 

ʉʘʤʘʨʘʅʘʬʪʘ 

2,6ʤʣʥ ʪ) ʅʂ2 

ʉʫʨʛʫʪ 

ʥʝʬʪʝ 

ʛʘʟ ʅʂ3 

ɻʘʟʧʨʦʤʥ

ʝʬʪʴ 

ʅʂ4 

ʊʘʪ 

ʥʝʬʪʴ 

ʅʂ5 

ɹʘʰ 

ʥʝʬʪʴ 

ʅʂ6 

ʉʣʘʚ 

ʥʝʬʪʴ 

ʅʂ7 

ɺʩʝʛʦ              

ʧʦ ʩʝʤʠ ʅʂ 

ɺʀʅʂ_7 

ʇʨʦʯʠʝ  

ʚʥʝ 

ʅʂ_7 

ɺʩʝʛʦ            

ʧʦ ʈʦʩʩʠʠ  

ʅʂ_7+ 

2000 63,20 47,92 74,80 40,62 16,95 24,35 11,94 14,07 293,85 29,51 323,36 

2001 73,00 50,43 76,10 44,03 20,29 24,60 11,87 14,80 315,12 32,99 348,10 

2002 85,44 53,76 76,90 49,21 26,33 24,61 12,02 14,70 342,97 36,66 379,63 

2003 100,32 61,58 78,87 54,03 31,39 24,67 12,05 18,10 381,01 40,35 421,35 

2004 107,28 70,26 84,07 59,62 33,98 25,10 12,07 22,01 414,39 44,42 458,81 

2005 98,93 75,35 87,81 63,86 33,00 25,33 11,93 24,16 420,37 49,6 469,99 

2006 103,19 72,42 90,42 65,55 32,67 25,41 11,73 23,30 424,69 55,8 480,48 

2007 110,66 69,42 91,43 64,50 32,56 25,74 11,61 20,91 426,83 64,65 491,48 

2008 113,85 68,79 90,25 61,68 30,74 26,06 11,64 19,57 422,58 65,54 488,11 

2009 116,29 70,24 92,18 59,63 29,88 26,11 12,23 18,89 425,45 68,81 494,25 

2010 112,40 71,65 90,10 59,55 29,83 26,11 14,14 18,36 422,14 82,99 505,13 

2011 114,50 72,64 85,32 60,78 30,30 26,19 15,11 18,09 422,93 88,5 511,42 

2012 117,47 72,45 84,62 61,41 31,65 26,31 15,44 17,86 427,21 90,83 518,04 

2013 119,03 73,62 84,03 61,45 32,17 26,42 16,07 16,80 429,59 93,7 523,30 

2014 117,23 73,67 84 61,43 33,62 26,53 17,8 16,19 430,47 96,28 526,75 

2015 116,4 72,8 83,1 61,6 34,3 27,2 19,9 15,5 430,8 103,2 534 

ɼʠʥʘʤʠʢʘ ʜʦʙʳʯʠ ʥʝʬʪʠ ʠ ʛʘʟʦʚʦʛʦ ʢʦʥʜʝʥʩʘʪʘ (ʤʣʥ ʪ)  

ʚ ʈʌ 2000ï2015 ʛʛ. ʧʦ ʜʘʥʥʳʤ ʎɼʋ ʊʕʂ  

ʙʝʟ ʫʯʝʪʘ ʩʣʠʷʥʠʡ-ʧʦʛʣʦʱʝʥʠʡ 2013-14ʛʛ. ʠ ʩ ʧʨʦʛʥʦʟʦʤ ʜʦ 2021 ʛ.  
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ʦʙʫʩʣʦʚʣʝʥʳ ʚʥʫʪʨʠʢʦʨʧʦʨʘʪʠʚʥʳʤʠ, ʘ ʥʝ ʚʥʝʰʥʠʤʠ ʬʘʢʪʦʨʘʤʠ  
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ʅʂ1 ʈʦʩʥʝʬʪʴ (ʙʝʟ ʊʅʂ-BP) 

ʅʂ1 ʙʳʚʰʘʷ ʊʅʂ-BP  

ʅʂ2 ʃʫʢʦʡʣ (ʙʝʟ 

ʉʘʤʘʨʘʅʘʬʪʘ) 

ʅʂ3 ʉʫʨʛʫʪʥʝʬʪʝʛʘʟ 

ʅʂ4 ɻʘʟʧʨʦʤʥʝʬʪʴ 

ʅʂ5 ʊʘʪʥʝʬʪʴ 

ʠʤ.ɺ.ɼ.ʐʘʰʠʥʘ 

ʅʂ6 ɹʘʰʥʝʬʪʴ 

ʅʂ7 ʉʣʘʚʥʝʬʪʴ  

ʇʨʦʯʠʝ ʥʝʬʪʝʜʦʙʳʪʯʠʢʠ ʚʥʝ 

ʅʂ 7 

ɼʠʥʘʤʠʢʘ ʩʨʝʜʥʝʛʦʜʦʚʳʭ 

ʥʝʬʪʷʥʳʭ ʮʝʥ Brent 

(USD/ʙʘʨʨʝʣʴ) 

ɻʦʜʦʚʘʷ ʜʦʙʳʯʘ ʥʝʬʪʠ (ʤʣʥ ʪ) ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ ʥʝʬʪʷʥʳʤʠ ʮʝʥʘʤʠ ɹʨʝʥʪ 

ʉʦʧʦʩʪʘʚʣʝʥʠʝ 

ʜʠʥʘʤʠʢʠ 

ʤʠʨʦʚʳʭ ʮʝʥ ʥʘ 

ʥʝʬʪʴ ʤʘʨʢʠ 

Brent ʩ 2000 ʧʦ 

ʬʝʚʨʘʣʴ 2016 ʛʦʜʘ 

(USD/ʙʘʨʨʝʣʴ)               

ʩ ʛʦʜʦʚʳʤʠ 

ʫʨʦʚʥʷʤʠ 

ʨʦʩʩʠʡʩʢʠʭ 

ʥʝʬʪʝʜʦʙʳʪʯʠʢʦʚ 

ʧʦ ʜʘʥʥʳʤ                

ʎɼʋ ʊʕʂ (ʤʣʥ ʪ)  



ɼʠʥʘʤʠʢʘ ʨʦʩʪʘ ʨʦʩʩʠʡʩʢʦʡ ʥʝʬʪʝʜʦʙʳʯʠ (ʤʣʥ ʪ/ʛʦʜ) ʚ ʩʦʧʦʩʪʘʚʣʝʥʠʠ                                

ʩ ʧʨʦʛʥʦʟʦʤ ʄʠʨʦʚʦʛʦ ʕʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ɸʛʝʥʪʩʪʚʘ ʚ ʩʝʥʪʷʙʨʝ 2014 ʛʦʜʘ (USD/ʙʘʨʨʝʣʴ) 

2015 ʬʘʢʪ / 

2015 ʧʨʦʛʥʦʟ  

ʈʅ 116,4  /  116,5 

ʈʌ  534  /  534 

ʅʂ7  430,8  /  435 

ʊʅʂ  72,8  /  73,4 

2015 ʬʘʢʪ / 

2015 ʧʨʦʛʥʦʟ  

ʂʨʫʧʥʳʝ ʨʦʩʩʠʡʩʢʠʝ ʥʝʬʪʷʥʳʝ ʢʦʤʧʘʥʠʠ ʅʂ7 ʩ 2005 ʛʦʜʘ ʩʥʠʟʠʣʠ ʪʝʤʧ  

ʨʦʩʪʘ ʜʦʙʳʯʠ, ʘ ʤʝʣʢʠʝ ʚʥʝ ʅʂ7 ï ʧʦ ʧʨʝʞʥʝʤʫ ʩʦʭʨʘʥʷʶʪ ʚʳʩʦʢʠʡ ʪʝʤʧ ʠ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʥʘʠʙʦʣʴʰʠʡ ʨʦʩʪ ʜʦʙʳʯʠ ʚ ʮʝʣʦʤ ʧʦ ʈʦʩʩʠʠ  

ʅʘʠʙʦʣʝʝ 

ʚʳʩʦʢʠʤʠ 

ʪʝʤʧʘʤʠ ʚ ʈʌ 

ʨʘʩʪʝʪ ʩʫʤʤʘʨʥʘʷ 

ʜʦʙʳʯʘ ʧʨʦʯʠʭ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, 

ʥʝ ʚʭʦʜʷʱʠʭ ʚ 

ʛʨʫʧʧʫ 

ʚʝʨʪʠʢʘʣʴʥʦ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ 

ʢʦʤʧʘʥʠʡ ʅʂ7 



ɻʦʜ ʈʦʩʥʝʬʪʴ 

(ʙʝʟ ʊʅʂ 

BP)ʅʂ1_ʈʅ 

ʙʳʚʰʘʷ          

ʊʅʂ-BP  

ʅʂ1_ʊʅʂ 

ʃʫʢʦʡʣ (ʙʝʟ 

ʉʘʤʘʨʘʅʘʬʪʘ 

2,6ʤʣʥ ʪ) ʅʂ2 

ʉʫʨʛʫʪ 

ʥʝʬʪʝ 

ʛʘʟ ʅʂ3 

ɻʘʟʧʨʦʤʥ

ʝʬʪʴ 

ʅʂ4 

ʊʘʪ 

ʥʝʬʪʴ 

ʅʂ5 

ɹʘʰ 

ʥʝʬʪʴ 

ʅʂ6 

ʉʣʘʚ 

ʥʝʬʪʴ 

ʅʂ7 

ɺʩʝʛʦ              

ʧʦ ʩʝʤʠ ʅʂ 

ɺʀʅʂ_7 

ʇʨʦʯʠʝ  

ʚʥʝ 

ʅʂ_7 

ɺʩʝʛʦ            

ʧʦ ʈʦʩʩʠʠ  

ʅʂ_7+ 

2012 

ʬʘʢʪ 
117,47 72,45 84,62 61,41 31,65 26,31 15,44 17,86 427,21 90,83 518,04 

2013 

ʧʨʦʛʥʦʟ 
120,2               429,8 94,6 524,4 

2013 

ʬʘʢʪ 
119,03 73,62 84,03 61,45 32,17 26,42 16,07 16,80 429,59 93,7 523,30 

2014 

ʧʨʦʛʥʦʟ 
122               431,5 96,8 528,7 

2014 

ʬʘʢʪ 
117,23 73,67 84 61,43 33,62 26,53 17,8 16,19 430,47 96,28 526,75 

2015 

ʧʨʦʛʥʦʟ 
116,5 73,4 84,2 60,9 34,7 26,6 18,1 15,8 430,2/435 99,2 529,4/534 

2015 

ʬʘʢʪ 
116,4 72,8 83,1 61,6 34,3 27,2 19,9 15,5 430,8 103,2 534 

2016 

ʧʨʦʛʥʦʟ 
117,3 73,2 84,4 60,5 35,8 26,7 18,3 13,4 429,6/438 102,2 531,8/540 

2017 

ʧʨʦʛʥʦʟ 
118 74 84,5 60 37 26,8 18,4 11,3 430/440 105 535/545 

2019  

ʧʨʦʛʥʦʟ 
119 75 85 60,4 39,7 27 18,8 10,6 435,5/447 111,9 547,4/558 

2021 

ʧʨʦʛʥʦʟ 
120/140 77 86 60 42 27 19 10 441/451 119 560/570 

ʇʨʠʤʝʯʘʥʠʝ:  ʯʠʩʣʠʪʝʣʴ/ʟʥʘʤʝʥʘʪʝʣʴ ï ʧʨʦʛʥʦʟʠʨʫʝʤʳʝ ʫʨʦʚʥʠ ʜʦʙʳʯʠ ʧʦ ʈʦʩʩʠʠ, ʅʂ 7  

ʚ ʧʦʩʪʢʨʠʟʠʩʥʳʡ [1] ʠ ʜʦʢʨʠʟʠʩʥʳʡ [2] ʧʝʨʠʦʜ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʷʥʚʘʨʝ 2015ʛ. ʠ ʷʥʚʘʨʝ 2014 ʛ.   

ʉʨʘʚʥʠʪʝ ʵʪʠ ʧʨʦʛʥʦʟʳ ʩ ʬʘʢʪʠʯʝʩʢʠʤʠ ʜʘʥʥʳʤʠ 2015 ʛʦʜʘ. 

ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʬʘʢʪʠʯʝʩʢʦʡ ʜʠʥʘʤʠʢʠ ʜʦʙʳʯʠ ʥʝʬʪʠ ʠ ʛʘʟʦʚʦʛʦ 

ʢʦʥʜʝʥʩʘʪʘ (ʤʣʥ ʪ) ʚ ʈʌ 2013-15 ʛʛ. ʩ ʧʨʦʛʥʦʟʦʤ [1,2] ʜʦ 2021 ʛʦʜʘ          

ʚ ʞʫʨʥʘʣʝ ʅʝʜʨʦʧʦʣʴʟʦʚʘʥʠʝ XXI ʚʝʢ: 2015 ˉ 2  ʠ  2014 ˉ 2.  
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ʅʂ1 ʈʦʩʥʝʬʪʴ (ʙʝʟ ʊʅʂ-BP) 

ʅʂ1 ʙʳʚʰʘʷ ʊʅʂ-BP  

ʅʂ2 ʃʫʢʦʡʣ (ʙʝʟ ʉʘʤʘʨʘʅʘʬʪʘ) 

ʅʂ3 ʉʫʨʛʫʪʥʝʬʪʝʛʘʟ 

ʅʂ4 ɻʘʟʧʨʦʤʥʝʬʪʴ 

ʅʂ5 ʊʘʪʥʝʬʪʴ ʠʤ.ɺ.ɼ.ʐʘʰʠʥʘ 

ʅʂ6 ɹʘʰʥʝʬʪʴ 

ʅʂ7 ʉʣʘʚʥʝʬʪʴ  

ʇʨʦʯʠʝ ʥʝʬʪʝʜʦʙʳʪʯʠʢʠ ʚʥʝ ʅʂ 7 

ɼʠʥʘʤʠʢʘ ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʥʝʬʪʷʥʳʭ ʮʝʥ 

Brent (USD/ʙʘʨʨʝʣʴ) 

ɻʦʜʦʚʘʷ ʜʦʙʳʯʘ ʥʝʬʪʠ (ʤʣʥ ʪ) ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʥʝʬʪʷʥʳʤʠ ʮʝʥʘʤʠ ɹʨʝʥʪ (USD/ʙʘʨʨʝʣʴ) 

2015 ʬʘʢʪ / 

2015 ʧʨʦʛʥʦʟ  

ʈʅ 116,4  /  116,5 

ʊʅʂ 72,8 / 73,4 

83,1  /  84,2 

61,6  /  60,9 

34,3  /  34,7 

27,2  /  26,6 

19,9  /  18,1 

15,5  /  15,8 

ʇʨʦʯʠʝ 103,2  /  99,2 

ɺ ʛʨʫʧʧʝ ʚʝʨʪʠʢʘʣʴʥʦ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʢʦʤʧʘʥʠʡ ʅʂ7 ʨʦʩʪ ʜʦʙʳʯʠ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʉʫʨʛʫʪʥʝʬʪʝʛʘʟ, ɻʘʟʧʨʦʤʥʝʬʪʴ, ʊʘʪʥʝʬʪʴ, ɹʘʰʥʝʬʪʴ. 

ʉʥʠʞʝʥʠʝ ʜʦʙʳʯʠ ʚ ʉʣʘʚʥʝʬʪʴ, ʃʫʢʦʡʣ, ʈʦʩʥʝʬʪʴ, ʚʢʣʶʯʘʷ ʊʅʂ-ɺʈ.  



ʄʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʥʝʬʪʷʥʘʷ ʢʦʤʧʘʥʠʷ   

ʄɻʅʂ çʉʦʶʟʥʝʬʪʝʛʘʟè 

y = 110,84ln(x) + 0,6115 

RĮ = 0,9312 

300

350

400

450

500

550

0 25 50 75 100 125

ʅʝʬʪʝʜʦʙʳʯʘ ʚ ʈʌ (ʤʣʥ ʪ/ʛʦʜ) ʚ ʟʘʚʠʩʠʤʦʩʪʠ                                  

ʦʪ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʮʝʥʳ Brent (USD/ʙʘʨʨʝʣʴ) ʚ 2001-2013 ʛʛ. 

ɺʣʠʷʥʠʝ ʥʝʬʪʷʥʳʭ ʮʝʥ ʤʘʨʢʠ Brent (USD/ʙʘʨʨʝʣʴ)                                      

ʥʘ ʫʨʦʚʥʠ ʥʝʬʪʝʜʦʙʳʯʠ ʚ ʈʦʩʩʠʠ (ʤʣʥ ʪ ʚ ʛʦʜ)  



ʄʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʥʝʬʪʷʥʘʷ ʢʦʤʧʘʥʠʷ   

ʄɻʅʂ çʉʦʶʟʥʝʬʪʝʛʘʟè 

y = 63,748x0,0614 

RĮ = 0,8234 

y = 61,797x0,0785 

RĮ = 0,8896 
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ʄʠʨʦʚʘʷ ʥʝʬʪʝʜʦʙʳʯʘ (ɻʙ/ʩʫʪ) ʚ 2003-2013 ʛʦʜʘʭ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʝʬʪʷʥʳʭ ʮʝʥ Brent (USD/ʙʘʨʨʝʣʴ) 

ʅʝʬʪʝʧʦʪʨʝʙʣʝʥʠʝ (ɻʙ/ʩʫʪ) 

ɺʣʠʷʥʠʝ ʥʝʬʪʷʥʳʭ ʮʝʥ ʤʘʨʢʠ Brent (USD/ʙʘʨʨʝʣʴ)                       

ʥʘ ʫʨʦʚʥʠ ʜʦʙʳʯʠ ʠ ʧʦʪʨʝʙʣʝʥʠʷ ʥʝʬʪʠ ʚ ʤʠʨʝ (ʛʠʛʘʙʘʨʨʝʣʝʡ ʚ ʩʫʪʢʠ)  



ʆʩʥʦʚʥʳʝ ʚʳʚʦʜʳ:  

 

1.ɺ ʩʨʝʜʥʝʤ ʧʦ ʥʦʚʦʡ ʈʦʩʩʠʠ ʜʦ ʮʝʥʦʚʦʛʦ ʢʨʠʟʠʩʘ 2014-16ʛʛ. ʦʙʥʘʨʫʞʠʚʘʣʦʩʴ 

ʧʨʠʤʝʨʥʦ ʜʚʫʢʨʘʪʥʦʝ ʟʘʚʳʰʝʥʠʝ ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. ʇʨʠ ʵʪʦʤ ʧʦ ʨʷʜʫ 

ʨʝʛʠʦʥʦʚ ʨʝʘʣʠʟʦʚʘʥʥʳʝ ʩʫʙʲʝʢʪʠʚʥʳʝ ʨʠʩʢʠ ʟʘʚʳʰʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʦʮʝʥʢʠ ʟʘʧʘʩʦʚ ʠ ʨʝʩʫʨʩʦʚ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʧʨʝʚʳʰʘʣʠ ʧʨʠʨʦʜʥʳʝ 

ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʨʠʩʢʠ.  

 

2.ʅʝʩʤʦʪʨʷ ʥʘ ʬʘʢʪʠʯʝʩʢʠ ʜʦʩʪʠʛʥʫʪʦʝ ʜʚʫʢʨʘʪʥʦʝ ʟʘʚʳʰʝʥʠʝ ʠʤʝʶʱʝʡʩʷ 

ʨʝʩʫʨʩʥʦʡ ʙʘʟʳ ʩʨʝʜʥʠʡ ʨʘʟʤʝʨ ʥʦʚʳʭ ʦʪʢʨʳʪʠʡ ʧʦ ʈʦʩʩʠʠ ʥʘ ʧʝʨʩʧʝʢʪʠʚʫ ʜʦ 

2021 ʛʦʜʘ ʦʞʠʜʘʝʪʩʷ ʥʘ ʫʨʦʚʥʝ 12,5 ʤʣʥ ʪʫʪ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʦʞʠʜʘʝʤʳʡ 

ʧʨʠʨʦʩʪ ʟʘʧʘʩʦʚ ʋɺ (ʧʨʠ ʫʩʣʦʚʠʠ ʨʝʘʣʠʟʘʮʠʠ ʚʩʝʭ ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʢ ʙʫʨʝʥʠʶ 

ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʢ 2021  ʛʦʜʫ) ʥʘ ʫʨʦʚʥʝ 109% ʢ ʬʘʢʪʠʯʝʩʢʠ 

ʜʦʩʪʠʛʥʫʪʦʤʫ ʧʨʠʨʦʩʪʫ ʟʘʧʘʩʦʚ ʋɺ ʚ ʈʌ ʚ 1992-2011ʛʛ.  

 

ʄʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʥʝʬʪʷʥʘʷ ʢʦʤʧʘʥʠʷ   

ʄɻʅʂ çʉʦʶʟʥʝʬʪʝʛʘʟè 



 

 

3.ɼʣʷ ʥʦʚʳʭ ʥʝʬʪʝʛʘʟʦʧʦʠʩʢʦʚʳʭ ʧʨʦʝʢʪʦʚ ʚʝʣʠʯʠʥʳ ʛʝʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʨʠʩʢʦʚ ʜʦʣʞʥʳ ʚ ʦʙʷʟʘʪʝʣʴʥʦʤ ʧʦʨʷʜʢʝ ʩʦʧʦʩʪʘʚʣʷʪʴʩʷ ʩ ʬʘʢʪʠʯʝʩʢʠ 

ʜʦʩʪʠʛʥʫʪʳʤʠ (ʢʘʞʜʳʤ ʦʪʜʝʣʴʥʦ ʚʟʷʪʳʤ ʨʝʛʠʦʥʘʣʴʥʳʤ ʥʝʜʨʦʧʦʣʴʟʦʚʘʪʝʣʝʤ) 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʛʝʦʣʦʛʠʯʝʩʢʦʡ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʫʩʧʝʰʥʦʩʪʠ. ʆʮʝʥʢʘ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʨʠʩʢʦʚ ʜʦʣʞʥʘ ʧʨʦʠʟʚʦʜʠʪʴʩʷ 

ʣʦʢʘʣʴʥʦ ʥʘ ʢʘʞʜʳʡ ʥʝʬʪʝʧʝʨʩʧʝʢʪʠʚʥʳʡ ʦʙʲʝʢʪ ʥʘ ʦʩʥʦʚʝ ʝʜʠʥʦʡ 

ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʰʢʘʣʳ ʠ ʦʪʨʘʩʣʝʚʦʛʦ ʧʘʩʧʦʨʪʘ ʛʝʦʣʦʛʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʠʩʢʦʚ.  

 

4.ɹʝʟ ʩʦʟʜʘʥʠʷ ʘʜʝʢʚʘʪʥʦʡ ʦʪʨʘʩʣʝʚʦʡ ʩʠʩʪʝʤʳ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʨʠʩʢʦʚ 

ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʥʝʬʪʷʥʦʡ ʦʪʨʘʩʣʠ ï ʥʝʚʦʟʤʦʞʥʦ. 

ɺ ʝʝ ʩʦʟʜʘʥʠʠ ʜʦʣʞʥʳ ʙʳʪʴ ʟʘʠʥʪʝʨʝʩʦʚʘʥʳ ʚʩʝ ʫʯʘʩʪʥʠʢʠ ʥʝʬʪʷʥʦʡ ʵʢʦʥʦʤʠʢʠ: 

ʛʦʩʫʜʘʨʩʪʚʦ, ʠʥʚʝʩʪʦʨʳ, ʘʢʮʠʦʥʝʨʳ, ʫʧʨʘʚʣʝʥʮʳ ʠ ʧʨʦʬʠʣʴʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ 

ʨʘʙʦʪʥʠʢʠ. ʂʦʣʠʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʨʠʩʢʦʚ ʥʝʬʪʷʥʳʭ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ 

ʜʦʣʞʥʘ ʩʪʘʪʴ ʪʘʢʠʤ ʞʝ ʚʘʞʥʳʤ ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ, ʢʘʢ ʠ ʦʮʝʥʢʘ ʠʭ 

ʬʠʟʠʯʝʩʢʠʭ ʠ ʩʪʦʠʤʦʩʪʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ: ʟʘʧʘʩʦʚ, ʜʦʙʳʯʠ, ʟʘʪʨʘʪ ʠ ʜʦʭʦʜʦʚ.  

ʄʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʥʝʬʪʷʥʘʷ ʢʦʤʧʘʥʠʷ   

ʄɻʅʂ çʉʦʶʟʥʝʬʪʝʛʘʟè 



ʉʧʘʩʠʙʦ ʟʘ ʚʥʠʤʘʥʠʝ.  

ʄʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʥʝʬʪʷʥʘʷ ʢʦʤʧʘʥʠʷ   

ʄɻʅʂ çʉʦʶʟʥʝʬʪʝʛʘʟè 



ʄʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʥʝʬʪʷʥʘʷ ʢʦʤʧʘʥʠʷ   

ʄɻʅʂ çʉʦʶʟʥʝʬʪʝʛʘʟè 

ʊʝʤʧʳ ʨʦʩʪʘ ʜʦʙʳʯʠ ʥʝʬʪʠ ʚ ʈʦʩʩʠʠ (ʅʂ 7+) ʦʪʥʦʩʠʪʝʣʴʥʦ 100%-ʦʛʦ ʫʨʦʚʥʷ 

2005 ʛʦʜʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʛʨʫʧʧʦʡ ʩʝʤʠ ʚʝʨʪʠʢʘʣʴʥʦ-ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʥʝʬʪʷʥʳʭ 

ʢʦʤʧʘʥʠʡ (ɺʀʅʂ 7), ʧʨʦʯʠʭ ʥʝʬʪʝʜʦʙʳʪʯʠʢʦʚ (ʚʥʝ ʅʂ 7), ʈʦʩʥʝʬʪʴ (ʅʂ 1) ʠ 

ɹʘʰʥʝʬʪʴ (ʅʂ 6) 



ʄʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʥʝʬʪʷʥʘʷ ʢʦʤʧʘʥʠʷ   

ʄɻʅʂ çʉʦʶʟʥʝʬʪʝʛʘʟè 

ɼʠʥʘʤʠʢʘ ʜʦʙʳʯʠ ʥʝʬʪʠ ʚ ʨʘʜʠʢʘʣʴʥʦʡ ʯʝʪʚʝʨʢʝ ʨʦʩʩʠʡʩʢʠʭ ʢʦʤʧʘʥʠʡ 

ʦʪʥʦʩʠʪʝʣʴʥʦ 100%-ʦʛʦ ʫʨʦʚʥʷ 2005 ʛʦʜʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʅʂ 7+ 



ʄʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʥʝʬʪʷʥʘʷ ʢʦʤʧʘʥʠʷ   

ʄɻʅʂ çʉʦʶʟʥʝʬʪʝʛʘʟè 

ɼʠʥʘʤʠʢʘ ʜʦʙʳʯʠ ʥʝʬʪʠ ʚ ʢʦʥʩʝʨʚʘʪʠʚʥʦʡ ʯʝʪʚʝʨʢʝ ʨʦʩʩʠʡʩʢʠʭ 

ʢʦʤʧʘʥʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ 100%-ʦʛʦ ʫʨʦʚʥʷ 2005 ʛʦʜʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʅʂ 7+ 



ʄʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʥʝʬʪʷʥʘʷ ʢʦʤʧʘʥʠʷ   

ʄɻʅʂ çʉʦʶʟʥʝʬʪʝʛʘʟè 

ʉʨʘʚʥʝʥʠʝ ʪʝʤʧʦʚ ʨʦʩʪʘ ʜʦʙʳʯʠ ʥʝʬʪʠ ʚ ʈʦʩʥʝʬʪʴ ʠ ʃʫʢʦʡʣ 

ʦʪʥʦʩʠʪʝʣʴʥʦ 100%-ʦʛʦ ʫʨʦʚʥʷ 2005 ʛʦʜʘ ʧʦ ʜʘʥʥʳʤ ʎɼʋ ʊʕʂ                    

ʙʝʟ ʫʯʝʪʘ ʩʣʠʷʥʠʡ-ʧʦʛʣʦʱʝʥʠʡ 2013-14 ʛʦʜʦʚ 



çCanadians get ripped off at the pumpsè by Allan Robyn, National Observer| 

September 18th 2015  http://www.nationalobserver.com/2015/09/18/  

opinion/canadians-get-gouged-pumps 

ɺ ʂʘʥʘʜʝ ʩ 2000 ʧʦ 2014 ʛʦʜʳ ʧʨʠʙʳʣʴ ʚ ʧʝʨʝʨʘʙʦʪʢʝ ʠ ʩʙʳʪʝ ʙʳʣʘ ʚ ʩʨʝʜʥʝʤ 

17,7 ʮʝʥʪʘ ʟʘ ʣʠʪʨ. ɿʘ ʧʝʨʚʳʝ ʚʦʩʝʤʴ ʤʝʩʷʮʝʚ 2015 ʛʦʜʘ, ʧʨʠʙʳʣʴ ʚ ʧʝʨʝʨʘʙʦʪʢʝ 

ʠ ʩʙʳʪʝ ʚ ʩʨʝʜʥʝʤ ʩʪʘʣʘ 27,3 ʮʝʥʪʘ ʟʘ ʣʠʪʨ.  

2.Cheap Oil is taking 

money from our pockets.  

3.Government 

Inaction Deepens 

Recession.  

AR`s conclusions: 

 

1. A huge disconnect 

exists between the price 

of crude oil and gasoline 

even though crude is the 

major component in a 

refinerôs cost. 
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Steve Williams - Suncor`s CEO said at Barclayôs Energy Conference in New York in 

September 2015  ñWe have too much cash on our balance sheet. We have cash in excess 

of 5 billion dollarsé we have 12 billion dollars in liquidity. We have been generating 

more cash than we anticipated.ò   

Note - Suncor is Canadaôs largest oil producer and integrated refinery operator, which 

extracts about 550,000 barrels of crude per day and owns three Canadian refineries that 

supply more than 17 percent of the Canadian gasoline market.  

Allan Robyn çWhen crude prices hovered around $100 a barrel we accepted pump 

prices of around $1.30 a litre. Refiners are relying on that price point to ratchet up 

their price-gouging behaviour. Any price lower than last yearôs high feels like an 

improvement. Our willingness to pay is conditioned by what we paid in the past, but 

Itôs also forged by a belief that the government is watching out for us to make sure itôs 

fair. Instead, the Harper government is an active advocate rationalizing Big Oilôs 

excess. As Big Oilôs squeeze on Canadians tightens, Ottawa cuts off the flow of facts, 

hoping Canadians wonôt notice.è 

çCanadians get ripped off at the pumpsè  by Allan Robyn in Opinion, 

Energy, National Observer | September 18th 2015  

http://www.nationalobserver.com/2015/09/18/  opinion/canadians-get-

gouged-pumps 

http://www.nationalobserver.com/2015/09/18/opinion/canadians-get-gouged-pumps
http://www.nationalobserver.com/2015/09/18/opinion/canadians-get-gouged-pumps
http://www.nationalobserver.com/2015/09/18/opinion/canadians-get-gouged-pumps
http://www.nationalobserver.com/2015/09/18/opinion/canadians-get-gouged-pumps
http://www.nationalobserver.com/2015/09/18/opinion/canadians-get-gouged-pumps
http://www.nationalobserver.com/2015/09/18/opinion/canadians-get-gouged-pumps
http://www.nationalobserver.com/2015/09/18/opinion/canadians-get-gouged-pumps
http://www.nationalobserver.com/2015/09/18/opinion/canadians-get-gouged-pumps
http://www.nationalobserver.com/2015/09/18/opinion/canadians-get-gouged-pumps


çWhile Drivers Shell Out on Gas, California Oil Refineries Pocketing 

Record Amounts of Money in 2015è by Sara Welch, Melissa Pamer and 

Chris Wolfe . http://ktla.com/2015/07/22/while-drivers-shell-out-on-gas-

california-oil-refineries-pocketing-record-amounts-of-money-in-2015/ 

Cody Rosenfield - researcher from Consumer Watchdog said at California`s conference on 

the groupôs report in July 2015 ñThis historic pay day for refiners shows that they have 

every interest in keeping inventories low and pump prices highò, ñCalifornians are being 

completely, completely ripped offò. Inventories have been below normal since August 

2014, the group stated, again citing energy commission data. Consumer Watchdog has 

called for a ñwindfall profits tax,ò saying the state should force oil refiners to open their 

books, and justify their inventories and profits , but   

Tupper Hull - spokesman for Sacramento-based Western States Petroleum Association, 

said çConsumer Watchdogôs interpretation and the stateôs calculation of refinery margins 

was overly simplisticè. Supply and demand, Hull said, is leading to cost spikes.  

çOil company Shell sees revenue dive due to slide in energy prices, but profits above 

forecastsè by The Canadian Press in News, Energy | April 30th 2015.   

It said its first-quarter profit rose 7 per cent, thanks to a good performance in the refining 

division as well as to the fact that year-earlier figures were weighed down by one-time 

charges. The current cost of supplies increased to $4.76 billion from $4.47 billion in the 

first quarter last year. Net profit attributable to shareholders fell to $4.43 billion from $4.51 

billion, better than market expectations for a drop to $2.40 billion. 

Ben van Beurden ï Shell`s CEO said "In what is clearly a difficult industry 

environment, we continue to take steps to further improve competitive performanceñ. 
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3ʙ.ɺʳʩʦʢʦ ʚʷʟʢʠʝ 

ʥʝʬʪʠ   11% 

3ʘ.ʇʦʜʛʘʟʦʚʳʝ  

ʧʝʨʝʭʦʜʥʳʝ ʟʦʥʳ   5% 

ʆʙʚ <20% - 13% 
ʆʙʚ 20-50% - 9% 

ʆʙʚ >80% - 13% 

ʆʙʚ 50-80% - 14% 

ɺ ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʪʨʫʢʪʫʨʝ ʠʟʚʣʝʢʘʝʤʳʭ ʟʘʧʘʩʦʚ ʥʝʬʪʠ ʢʘʪʝʛʦʨʠʡ ɸɺʉ1  

 ʜʦʣʷ ʪʨʫʜʥʦ ʚʦʚʣʝʢʘʝʤʳʭ ʚ ʨʘʟʨʘʙʦʪʢʫ ʟʘʧʘʩʦʚ ʦʢʦʣʦ 51%,  

ʘ ʜʦʣʷ ʘʢʪʠʚʥʦ ʚʦʚʣʝʯʝʥʥʳʭ ʩ ʚʳʩʦʢʦʡ ʦʙʚʦʜʥʝʥʥʦʩʪʴʶ - ʙʦʣʝʝ 27% 

5ʙ.ʅʝʦʜʥʦʨʦʜʥʦ 

ʥʘʩʳʱʝʥʥʳʝ 

ʢʦʣʣʝʢʪʦʨʳ 10% 

5ʘ.ʇʨʝʨʳʚʠʩʪʳʝ 

ʢʦʣʣʝʢʪʦʨʳ  8% 

4ʙ.ʅʠʟʢʦ ʧʨʦʥʠʮʘʝʤʳʝ 

ʢʦʣʣʝʢʪʦʨʳ  14% 

4ʘ.ʄʘʣʦʡ ʤʦʱʥʦʩʪʠ, 
ʨʘʩʯʣʝʥʝʥʥʳʝ 
ʢʦʣʣʝʢʪʦʨʳ    3% 

22% ʦʪ ɸɺʉ1 

1.ɸʢʪʠʚʥʦ ʚʦʚʣʝʯʝʥʥʳʝ ʚ ʨʘʟʨʘʙʦʪʢʫ ʟʘʧʘʩʳ  

 ʩ ʦʙʚʦʜʥʝʥʥʦʩʪʴʶ ʤʝʥʝʝ 50%  

27% ʦʪ ɸɺʉ1 

2.ɸʢʪʠʚʥʦ ʚʦʚʣʝʯʝʥʥʳʝ ʚ 

ʨʘʟʨʘʙʦʪʢʫ ʟʘʧʘʩʳ  

 ʩ ʦʙʚʦʜʥʝʥʥʦʩʪʴʶ ʙʦʣʝʝ 50%  

18% ʦʪ ɸɺʉ1 

5.ʊʨʫʜʥʦ ʚʦʚʣʝʢʘʝʤʳʝ ʟʘʧʘʩʳ  

ʩ ʚʳʩʦʢʦʡ ʣʘʪʝʨʘʣʴʥʦʡ 

ʥʝʦʜʥʦʨʦʜʥʦʩʪʴʶ ʠ ʧʨʝʨʳʚʠʩʪʦʩʪʴʶ 

ʢʦʣʣʝʢʪʦʨʦʚ 

17% ʦʪ ɸɺʉ1 

4.ʊʨʫʜʥʦ ʚʦʚʣʝʢʘʝʤʳʝ ʟʘʧʘʩʳ  

ʩ ʚʳʩʦʢʦʡ ʚʝʨʪʠʢʘʣʴʥʦʡ 

ʨʘʩʯʣʝʥʝʥʥʦʩʪʴʶ ʠ ʥʠʟʢʦʡ 

ʧʨʦʥʠʮʘʝʤʦʩʪʴʶ 

16% ʦʪ ɸɺʉ1  

3.ʊʨʫʜʥʦ ʚʦʚʣʝʢʘʝʤʳʝ ʟʘʧʘʩʳ ʩ ʚʳʩʦʢʦʡ ʚʷʟʢʦʩʪʴʶ,  

ʘ ʪʘʢʞʝ ʚ ʧʦʜʛʘʟʦʚʳʭ ʧʝʨʝʭʦʜʥʳʭ ʟʦʥʘʭ  

ʈʠʩʢ-ʘʨʭʠʪʝʢʪʫʨʘ ʨʘʟʚʝʜʘʥʥʳʭ ʟʘʧʘʩʦʚ ʥʝʬʪʠ  

ʧʦ ʈʦʩʩʠʡʩʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ɸ+ɺ+ʉ1 ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 01.01.11ʛ. 



ʆʩʥʦʚʥʳʝ ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ ʮʝʣʠ ʠ ʛʝʦʣʦʛʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʧʨʘʚʣʝʥʠʷ  

ʤʠʥʠʤʠʟʘʮʠʠ ʨʠʩʢʦʚ ʥʝʬʪʝʩʳʨʴʝʚʳʭ ʠʥʚʝʩʪʠʮʠʡ 

ˉ ʆʪʨʘʩʣʝʚʘʷ ʨʠʩʢ-ʘʨʭʠʪʝʢʪʫʨʘ             

ʈʦʩʩʠʡʩʢʠʭ  ʥʝʬʪʷʥʳʭ ʘʢʪʠʚʦʚ 

ɻʣʘʚʥʦʝ ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʥʘʧʨʘʚʣʝʥʠʝ                   

ʚʳʷʚʣʝʥʠʷ ʠ ʤʠʥʠʤʠʟʘʮʠʠ ʨʠʩʢʦʚ 

ʆʩʥʦʚʥʳʝ ʛʝʦʣʦʛʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʥʘʧʨʘʚʣʝʥʠʷ 

ʥʝʬʪʝʩʳʨʴʝʚʳʭ ʠʥʚʝʩʪʠʮʠʡ 

1 ɻʨʫʧʧʘ ʘʢʪʠʚʥʦ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʟʘʧʘʩʦʚ   

22% ʦʪ ɸɺʉ1 

ɸʢʪʠʚʥʳʝ ʟʘʧʘʩʳ ʚ ʥʘʯʘʣʴʥʦʡ ʩʪʘʜʠʠ 

ʨʘʟʨʘʙʦʪʢʠ  (ʩ ʥʠʟʢʦʡ ʦʙʚʦʜʥʝʥʥʦʩʪʴʶ <50%)  

 

ɺʳʷʚʣʝʥʠʝ ʟʦʥ ʧʦʚʳʰʝʥʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʥʘʯʘʣʴʥʳʭ ʟʘʧʘʩʦʚ ʋɺ ʥʘ ʦʩʥʦʚʝ ʠʥʪʝʛʨʘʮʠʠ 

ʜʘʥʥʳʭ ɻʀʉ, ɻʊʀ, ɻɼʀ,  ʢʝʨʥʘ ʠ 2D/3D 

ʩʝʡʩʤʦʨʘʟʚʝʜʢʠ ʚ ʝʜʠʥʫʶ ʛʝʦʣʦʛʦ-

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʨʝʟʝʨʚʫʘʨʘ  

ɹʫʨʝʥʠʝ ʥʦʚʳʭ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʩʢʚʘʞʠʥ 

ʌʦʨʩʠʨʦʚʘʥʥʳʡ ʦʪʙʦʨ ʞʠʜʢʦʩʪʠ 

ʇʨʦʚʝʜʝʥʠʝ ʩʧʝʮʠʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʕʂʆʉ, 

ʅʕʂ, ʂʉɸʕ, ʉʅɻʂ, ʄɸʂ, ɻɼʂ, ʗʄʂ ʠ ʜʨ. 

ʉʦʟʜʘʥʠʝ ʦʧʪʠʤʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʨʘʟʨʘʙʦʪʢʠ ʠ 

ʦʧʳʪʥʦ-ʧʨʦʤʳʰʣʝʥʥʳʝ ʨʘʙʦʪʳ 

2 ɻʨʫʧʧʘ ʚʳʩʦʢʦ ʦʙʚʦʜʥʝʥʥʳʭ ʟʘʧʘʩʦʚ ʠ 

ʧʝʨʝʭʦʜʥʳʭ ʥʝʜʦʥʘʩʳʱʝʥʥʳʭ ʟʦʥ  

27% ʦʪ ɸɺʉ1 

ɸʢʪʠʚʥʳʝ ʟʘʧʘʩʳ ʚ ʟʨʝʣʦʡ ʠ ʧʦʟʜʥʝʡ ʩʪʘʜʠʠ 

ʨʘʟʨʘʙʦʪʢʠ (ʩ ʚʳʩʦʢʦʡ ʦʙʚʦʜʥʝʥʥʦʩʪʴʶ >50%) 

ɺʳʷʚʣʝʥʠʝ ʧʦʚʳʰʝʥʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʦʩʪʘʪʦʯʥʳʭ ʟʘʧʘʩʦʚ ʋɺ ʠ ʩʣʘʙʦ ʜʨʝʥʠʨʫʝʤʳʭ 

ʟʦʥ ʥʘ ʦʩʥʦʚʝ ʧʦʩʪʦʷʥʥʦʛʦ ʦʙʥʦʚʣʝʥʠʷ 

(ʘʢʪʫʘʣʠʟʘʮʠʠ) ʛʝʦʣʦʛʦ-ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ  

ʤʦʜʝʣʠ ʩ ʫʯʝʪʦʤ ʥʦʚʳʭ ʜʘʥʥʳʭ ʙʫʨʝʥʠʷ, 

ʜʦʙʳʯʠ ʠ ʩʢʚʘʞʠʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ɹʫʨʝʥʠʝ ʙʦʢʦʚʳʭ ʩʪʚʦʣʦʚ ʩ LWD 

ʇʨʦʚʝʜʝʥʠʝ ʩʧʝʮʠʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ɺʦʟʚʨʘʪʳ ʥʘ ʜʨʫʛʠʝ ʛʦʨʠʟʦʥʪʳ 

ʆʧʪʠʤʠʟʘʮʠʷ ʩʠʩʪʝʤʳ ʨʘʟʨʘʙʦʪʢʠ 

ʋʧʨʘʚʣʝʥʠʝ ʟʘʢʘʯʢʦʡ (ʇʇɼ) 

ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʤʝʪʦʜʳ 

ʎʠʢʣʠʯʝʩʢʦʝ ʟʘʚʦʜʥʝʥʠʝ 

3 ɻʨʫʧʧʘ ʚʳʩʦʢʦ ʚʷʟʢʠʭ ʟʘʧʘʩʦʚ 

ʠ ʧʦʜʛʘʟʦʚʳʭ ʧʝʨʝʭʦʜʥʳʭ ʟʦʥ  

16% ʦʪ ɸɺʉ1 

ʊʨʫʜʥʦ ʚʦʚʣʝʢʘʝʤʳʝ ʟʘʧʘʩʳ  

ʩ ʚʳʩʦʢʦʡ ʚʷʟʢʦʩʪʴʶ,  

ʘ ʪʘʢʞʝ ʚ ʧʦʜʛʘʟʦʚʳʭ ʧʝʨʝʭʦʜʥʳʭ ʟʦʥʘʭ   

ɺʳʜʝʣʝʥʠʝ ʥʝʦʜʥʦʨʦʜʥʳʭ ʧʦ 

ʬʣʶʠʜʦʜʠʥʘʤʠʯʝʩʢʦʤʫ ʩʦʩʪʦʷʥʠʶ (ʌɼʉ) ʟʦʥ 

ʥʘ ʦʩʥʦʚʝ ʩʧʝʮʠʘʣʴʥʳʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠ 

ʛʝʦʣʦʛʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, LWD ʠ 

ʧʦʚʪʦʨʥʦʡ  4D ʩʝʡʩʤʠʯʝʩʢʦʡ ʩʲʝʤʢʠ 

ɹʫʨʝʥʠʝ ʤʥʦʛʦʟʘʙʦʡʥʳʭ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ  

ʩʢʚʘʞʠʥ ʩ LWD 

ʇʘʨʦʪʝʧʣʦʚʳʝ ʠ ʚʦʜʦʛʘʟʦʚʳʝ ʚʦʟʜʝʡʩʪʚʠʷ 

ʇʦʚʪʦʨʥʳʝ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʝ,  ʛʝʦʣʦʛʦ-

ʪʝʭʥʠʯʝʩʢʠʝ ʠ ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

4 ɻʨʫʧʧʘ ʥʠʟʢʦ ʧʨʦʥʠʮʘʝʤʳʭ ʟʘʧʘʩʦʚ 

17% ʦʪ ɸɺʉ1 

ʊʨʫʜʥʦ ʚʦʚʣʝʢʘʝʤʳʝ ʟʘʧʘʩʳ  

ʩ ʚʳʩʦʢʦʡ ʚʝʨʪʠʢʘʣʴʥʦʡ ʨʘʩʯʣʝʥʝʥʥʦʩʪʴʶ ʠ 

ʥʠʟʢʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʴʶ 

ɺʳʜʝʣʝʥʠʝ ʥʝʦʜʥʦʨʦʜʥʳʭ ʧʦ ʌɽʉ ʟʦʥ ʥʘ 

ʦʩʥʦʚʝ ʧʦʚʪʦʨʥʳʭ ʘʢʪʠʚʥʦ-ʧʘʩʩʠʚʥʳʭ 

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʠ ʛʝʦʣʦʛʦ-

ʪʝʭʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

 

ɻʠʜʨʦʨʘʟʨʳʚ ʧʣʘʩʪʘ 

ʂʠʩʣʦʪʥʳʝ ʦʙʨʘʙʦʪʢʠ ʧʨʠʩʢʚʘʞʠʥʥʦʡ ʟʦʥʳ 

ʇʦʚʪʦʨʥʳʝ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʝ,  ʛʝʦʣʦʛʦ-

ʪʝʭʥʠʯʝʩʢʠʝ ʠ ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

5 ɻʨʫʧʧʘ ʧʨʝʨʳʚʠʩʪʳʭ ʟʘʧʘʩʦʚ  

18% ʦʪ ɸɺʉ1 

ʊʨʫʜʥʦ ʚʦʚʣʝʢʘʝʤʳʝ ʟʘʧʘʩʳ  

ʩ ʚʳʩʦʢʦʡ ʣʘʪʝʨʘʣʴʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʴʶ,  

ʥʝʦʜʥʦʨʦʜʥʳʤ ʥʘʩʳʱʝʥʠʝʤ ʠ 

ʧʨʝʨʳʚʠʩʪʦʩʪʴʶ ʢʦʣʣʝʢʪʦʨʦʚ 

  

ɺʳʜʝʣʝʥʠʝ ʟʦʥ ʥʝʦʜʥʦʨʦʜʥʦʛʦ ʩʪʨʦʝʥʠʷ 

ʢʦʣʣʝʢʪʦʨʦʚ ʠ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʚʳʩʦʢʦ 

ʨʘʟʨʝʰʘʶʱʝʡ ʰʠʨʦʢʦ ʘʟʠʤʫʪʘʣʴʥʦʡ 

ʩʝʡʩʤʦʨʘʟʚʝʜʢʠ (ɺʈʉ) , ʘʢʫʩʪʠʯʝʩʢʦʛʦ 

ʤʥʦʛʦʚʦʣʥʦʚʦʛʦ (ʄɸʂ) ʠ ʵʤʠʩʩʠʦʥʥʦʛʦ (ʂʉɸʕ), 

ʧʣʦʪʥʦʩʪʥʦʛʦ (ɻɻʂʇ), ʷʜʝʨʥʦ-ʤʘʛʥʠʪʥʦʛʦ (ʗʄʂ) ʠ 

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ (ɻɼʂ) ʢʘʨʦʪʘʞʘ, ɺʉʇ-ʇʄ 

ɹʫʨʝʥʠʝ ʥʘʢʣʦʥʥʦ ʥʘʧʨʘʚʣʝʥʥʳʭ ʠ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʢʚʘʞʠʥ ʩ LWD 

ɻʝʦʣʦʛʠʯʝʩʢʠ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʝ ʨʘʟʤʝʱʝʥʠʝ 

ʜʦʙʳʚʘʶʱʠʭ ʠ ʥʘʛʥʝʪʘʪʝʣʴʥʳʭ ʩʢʚʘʞʠʥ  

6 ɻʨʫʧʧʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʮʝʥʝʥʥʳʭ 

ʟʘʧʘʩʦʚ ʉ2 ʠ ʚʳʷʚʣʝʥʥʳʭ ʨʝʩʫʨʩʦʚ ʉ3+ɼ1 

ʧʦ ʥʝʬʪʠ ʩʦʩʪʘʚʣʷʝʪ 128% ʦʪ ɸɺʉ1 

ʠ ʧʦ ʩʚʦʙʦʜʥʦʤʫ ʛʘʟʫ  253% ʦʪ ɸɺʉ1 

ɺʝʨʦʷʪʥʦʩʪʥʘʷ ʦʮʝʥʢʘ ʨʝʩʫʨʩʦʚ ʠ ʟʘʧʘʩʦʚ ʥʘ 

ʦʩʥʦʚʝ ʤʥʦʛʦʚʘʨʠʘʥʪʥʦʛʦ ʛʝʦʣʦʛʦ-

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ, ʩʝʡʩʤʦʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʠ 

ʙʘʩʩʝʡʥʦʚʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʭ ʩʠʩʪʝʤ 

ɹʫʨʝʥʠʝ ʧʦʠʩʢʦʚʳʭ ʠ ʨʘʟʚʝʜʦʯʥʳʭ ʩʢʚʘʞʠʥ 

ʇʨʦʚʝʜʝʥʠʝ ʨʝʢʦʛʥʦʩʮʠʨʦʚʦʯʥʦ- ʦʮʝʥʦʯʥʳʭ ʠ 

ʧʦʠʩʢʦʚʦ-ʨʘʟʚʝʜʦʯʥʳʭ ʥʘʟʝʤʥʳʭ ʠ ʩʢʚʘʞʠʥʥʳʭ 

ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 



ɼʝʪʘʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʪʝʢʪʦʥʠʢʠ  

ɻʣʘʚʥʦʝ ʤʝʨʦʧʨʠʷʪʠʝ ʧʦ ʩʥʠʞʝʥʠʶ ʨʠʩʢʦʚ ʨʘʟʙʫʨʠʚʘʥʠʷ ʥʦʚʳʭ ʟʘʧʘʩʦʚ ʠ ʨʝʩʫʨʩʦʚ ï                            

ʵʪʦ ʧʦʩʪʨʦʝʥʠʝ ʜʝʪʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʦʡ 3D ʩʝʡʩʤʦʛʝʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ, 

ʤʥʦʛʦʚʘʨʠʘʥʪʥʦʝ ʛʝʦʣʦʛʦ-ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʚʝʨʦʷʪʥʦʩʪʥʘʷ ʦʮʝʥʢʘ ʟʘʧʘʩʦʚ ʋɺ 



ʉ 2003 ʧʦ 2011 ʛʛ. ʩʫʤʤʘʨʥʦ ʧʦ ʯʝʪʳʨʝʤ ʜʦʙʳʚʘʶʱʠʤ ʨʝʛʠʦʥʘʤ ʈʌ ʢʦʣʠʯʝʩʪʚʦ ʥʝʬʪʷʥʳʭ 
ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʨʘʟʨʘʙʦʪʢʝ,  ʫʚʝʣʠʯʠʣʦʩʴ ʥʘ 17%. ɺ ʩʨʝʜʥʝʤ ʧʦ ʯʝʪʳʨʝʤ 

ʜʦʙʳʚʘʶʱʠʤ ʨʝʛʠʦʥʘʤ ʈʌ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʦʙʲʝʢʪʦʚ ʨʘʟʨʘʙʦʪʢʠ 3D-ʤʦʜʝʣʷʤʠ  

ʚʦʟʨʦʩʣʘ ʩ 36% ʜʦ 84%. 

ʅʝʬʪʝʜʦʙʳʚʘʶʱʠʝ ʨʝʛʠʦʥʳ ʈʌ 

2003ʛ.   

ʢʦʣ-ʚʦ ʦʙʲʝʢʪʦʚ  

ʧʦ ʩʨʘʚʥʝʥʠʶ  

ʩ 2003 ʛʦʜʦʤ 

 

2005ʛ. 

ʢʦʣ-ʚʦ ʦʙʲʝʢʪʦʚ  

ʧʦ ʩʨʘʚʥʝʥʠʶ 

 ʩ 2003 ʛʦʜʦʤ 

 

 

2007ʛ. 

ʢʦʣ-ʚʦ ʦʙʲʝʢʪʦʚ  

ʧʦ ʩʨʘʚʥʝʥʠʶ  

ʩ 2003 ʛʦʜʦʤ 

 

 

2009ʛ. 

ʢʦʣ-ʚʦ ʦʙʲʝʢʪʦʚ  

ʧʦ ʩʨʘʚʥʝʥʠʶ 

 ʩ 2003 ʛʦʜʦʤ 

 

 

2010ʛ. 

ʢʦʣ-ʚʦ ʦʙʲʝʢʪʦʚ  

ʧʦ ʩʨʘʚʥʝʥʠʶ  

ʩ 2003 ʛʦʜʦʤ 

 

 

2011ʛ. 

ʢʦʣ-ʚʦ ʦʙʲʝʢʪʦʚ  

ʧʦ ʩʨʘʚʥʝʥʠʶ  

ʩ 2003 ʛʦʜʦʤ 

 

ʚ ʨʘʟʨʘ-

ʙʦʪʢʝ 

ʩ ʤʦʜʝ-

ʣʷʤʠ 

ʚ ʨʘʟʨʘ-

ʙʦʪʢʝ 

ʩ ʤʦʜʝ-

ʣʷʤʠ 

ʚ ʨʘʟʨʘ-

ʙʦʪʢʝ 

ʩ ʤʦʜʝ-

ʣʷʤʠ 

ʚ ʨʘʟʨʘ-

ʙʦʪʢʝ 

ʩ ʤʦʜʝ-

ʣʷʤʠ 

ʚ ʨʘʟʨʘ-

ʙʦʪʢʝ 

ʩ ʤʦʜʝ-

ʣʷʤʠ 

ʚ ʨʘʟʨʘ-

ʙʦʪʢʝ 

ʩ ʤʦʜʝ-

ʣʷʤʠ 

1.ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʘʷ ʅɻʇ  

(ʍʄɸʆ) 
100% 53% 104 % 66% 113 % 76% 120% 75% 120% 85% 120% 94% 

2.ʊʠʤʘʥʦ-ʇʝʯʦʨʩʢʘʷ ʅɻʇ 

(ʂʦʤʠ+ʅɸʆ) 
100% 57% 126 % 64% 137 % 68% 143% 71% 151% 79% 163% 82% 

3.ʄʦʨʩʢʠʝ ʧʨʦʝʢʪʳ + 

ʇʨʠʙʘʣʪʠʡʩʢʘʷ ʅɻʆ 
100% 36% 114 % 58% 114 % 60% 118% 72% 118% 81% 123% 96% 

4ʘ.ɺʦʣʛʦ-ʋʨʘʣʴʩʢʘʷ ʅɻʇ (ʩʝʚʝʨ) 

 

100% 

 

32% 100 % 35% 100 % 42% 101% 48% 104% 56% 106% 74% 

4ʙ.ɺʦʣʛʦ-ʋʨʘʣʴʩʢʘʷ ʅɻʇ (ʮʝʥʪʨ) 100% 71% 105 % 80% 111 % 88% 111% 94% 123% 98% 127% 99% 

4ʚ.ɺʦʣʛʦ-ʋʨʘʣʴʩʢʘʷ ʅɻʇ (ʶʛ) 100% 20% 91 % 30% 96 % 34% 97% 77% 98% 81% 100% 87% 

ɺʩʝʛʦ ʧʦ ʯʝʪʳʨʝʤ  

ʨʝʛʠʦʥʘʤ ʈʌ 
100% 36% 103% 46% 107 % 54% 110% 66% 115% 74% 117% 84% 

ɼʠʥʘʤʠʢʘ ʨʦʩʪʘ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʦʙʲʝʢʪʦʚ ʨʘʟʨʘʙʦʪʢʠ 3D ʛʝʦʣʦʛʦ-ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʤʠ ʤʦʜʝʣʷʤʠ            

ʢʘʢ ʛʣʘʚʥʦʝ ʤʝʨʦʧʨʠʷʪʠʝ ʧʦ ʩʥʠʞʝʥʠʶ ʨʠʩʢʦʚ ʚʚʦʜʘ ʚ ʨʘʟʨʘʙʦʪʢʫ ʥʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʥʝʬʪʠ ʠ ʛʘʟʘ 
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       ʂʘʨʪʘ ʧʣʦʪʥʦʩʪʠ 
ʪʝʢʫʱʠʭ ʧʦʜʚʠʞʥʳʭ 

ʟʘʧʘʩʦʚ ʥʝʬʪʠ 

ɻʣʘʚʥʦʝ ʤʝʨʦʧʨʠʷʪʠʝ ʧʦ ʩʥʠʞʝʥʠʶ ʨʠʩʢʦʚ ʨʘʟʨʘʙʦʪʢʠ ʚʳʩʦʢʦ 

ʦʙʚʦʜʥʝʥʥʳʭ ʟʘʧʘʩʦʚ ʩʪʘʨʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ï ʵʪʦ 

ʦʙʦʩʥʦʚʘʥʠʝ ʠ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʙʫʨʝʥʠʷ ʙʦʢʦʚʳʭ ʩʪʚʦʣʦʚ ʥʘ 

ʫʯʘʩʪʢʘʭ ʧʦʚʳʰʝʥʥʦʡ ʧʣʦʪʥʦʩʪʠ ʪʝʢʫʱʠʭ ʟʘʧʘʩʦʚ ʥʝʬʪʠ 


