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ʅʘʬʪʘ ʽ ʛʘʟ ʩʣʘʥʮʝʚʠʭ ʧʦʨʽʜ, ʫʱʽʣʴʥʝʥʠʭ ʢʦʣʝʢʪʦʨʽʚ, ʤʝʪʘʥ ʚʫʛʽʣʴʥʠʭ ʙʘʩʝʡʥʽʚ. ʅʘʚʯʘʣʴʥʠʡ 

ʧʦʩʽʙʥʠʢ / ʄʠʭʘʡʣʦʚ ɺ.ɸ., ʂʘʨʧʝʥʢʦ ʆ.ʄ., ʆʛʘʨ ɺ.ɺ. ï ʂ.: çʅʽʢʘ-ʎʝʥʪʨè, 2015. ï 374 ʩ.  

 
ɺʠʢʣʘʜʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʩʪʘʥʫ ʧʦʰʫʢʽʚ, ʨʦʟʚʽʜʢʠ ʪʘ ʚʠʜʦʙʫʪʢʫ ʥʝʪʨʘʜʠʮʽʡʥʠʭ ʪʠʧʽʚ ʚʫʛʣʝ-

ʚʦʜʥʽʚ ï ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ, ʛʘʟʫ ʫʱʽʣʴʥʝʥʠʭ ʢʦʣʝʢʪʦʨʽʚ, ʤʝʪʘʥʫ ʚʫʛʽʣʴʥʠʭ ʨʦʜʦʚʠʱ, ʩʣʘʥʮʝʚʦʾ ʥʘʬʪʠ ʚ 

ʨʽʟʥʠʭ ʢʨʘʾʥʘʭ ʩʚʽʪʫ. ʅʘʚʝʜʝʥʦ ʧʨʠʢʣʘʜʠ ʧʦʪʝʥʮʽʡʥʠʭ ʦʙôʻʢʪʽʚ ʪʘʢʦʾ ʩʠʨʦʚʠʥʠ, ʦʧʠʩʘʥʦ ʦʩʦʙʣʠʚʦʩʪʽ ʛʝ-

ʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ ʪʠʧʦʚʠʭ ʦʩʘʜʦʚʠʭ ʙʘʩʝʡʥʽʚ, ʪʝʭʥʦʣʦʛʽʾ ʨʦʟʨʦʙʢʠ ʨʦʜʦʚʠʱ ʪʘ ʧʠʪʘʥʥʷ ʦʭʦʨʦʥʠ ʜʦʚʢʽʣ-

ʣ̫ . ʈʦʟʛʣʷʥʫʪʦ ʩʚʽʪʦʚʽ ʨʝʩʫʨʩʠ ʽ ʟʘʧʘʩʠ ʪʘ ʧʦʢʘʟʘʥʦ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʥʝʪʨʘʜʠʮʽʡʥʠʭ ʪʠʧʽʚ ʚʫʛʣʝʚʦʜʥʽʚ 

ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ ʤʽʥʝʨʘʣʴʥʦ-ʩʠʨʦʚʠʥʥʦʾ ʙʘʟʠ ʧʘʣʠʚʥʦ-ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʩʝʢʪʦʨʫ ʨʷʜʫ ʢʨʘʾʥ ʩʚʽʪʫ.  

ʆʧʠʩʘʥʦ ʢʨʠʪʝʨʽʾ ʧʨʦʛʥʦʟʫ ʧʦʢʣʘʜʽʚ ʥʝʪʨʘʜʠʮʽʡʥʠʭ ʚʫʛʣʝʚʦʜʥʽʚ; ʧʝʨʩʧʝʢʪʠʚʥʽ ʩʪʨʘʪʠʛʨʘʬʽʯʥʽ 

ʢʦʤʧʣʝʢʩʠ; ʛʝʥʝʨʫʶʯʠʡ ʧʦʪʝʥʮʽʘʣ ʥʘʬʪʦʤʘʪʝʨʠʥʩʴʢʠʭ ʧʦʨʽʜ, ʪʠʧʠ ʢʝʨʦʛʝʥʫ, ʪʝʤʧʝʨʘʪʫʨʥʫ ʟʨʽʣʽʩʪʴ 

ʩʣʘʥʮʝʚʠʭ ʚʽʜʢʣʘʜʽʚ ʪʘ ʫʱʽʣʴʥʝʥʠʭ ʧʽʩʢʦʚʠʢʽʚ; ʥʘʚʝʜʝʥʦ ʛʝʦʣʦʛʦ-ʛʝʦʬʽʟʠʯʥʽ ʤʦʜʝʣʽ ʧʝʨʩʧʝʢʪʠʚʥʠʭ 

ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʭ ʢʦʤʧʣʝʢʩʽʚ; ʦʮʽʥʢʫ ʧʨʦʛʥʦʟʥʠʭ ʨʝʩʫʨʩʽʚ ʥʝʪʨʘʜʠʮʽʡʥʠʭ ʚʫʛʣʝʚʦʜʥʽʚ; ʪʘʢʦʞ ʚʢʘʟʘʥʽ 

ʤʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʦʩʚʦʻʥʥʷ ʧʨʦʛʥʦʟʥʠʭ ʨʝʩʫʨʩʽʚ ʥʝʪʨʘʜʠʮʽʡʥʠʭ ʚʫʛʣʝʚʦʜʥʽʚ. 

ʅʘʚʝʜʝʥʦ ʦʩʥʦʚʥʽ ʨʠʩʠ ʛʝʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ ɿʘʭʽʜʥʦʛʦ ʥʘʬʪʦʛʘʟʦʥʦʩʥʦʛʦ ʨʝʛʽʦʥʫ ʋʢʨʘʾʥʠ, ʦʧʠ-

ʩʘʥʦ ʧʝʨʝʜʫʤʦʚʠ ʣʦʢʘʣʽʟʘʮʽʾ ʧʦʢʣʘʜʽʚ ʚʫʛʣʝʚʦʜʥʽʚ, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʩʣʘʥʮʝʚʠʤʠ ʪʦʚʱʘʤʠ, ʪʘ ʛʘʟʫ ʽʟ ʫʱʽ-

ʣʴʥʝʥʠʭ ʢʦʣʝʢʪʦʨʽʚ. ʆʮʽʥʝʥʦ ʧʝʨʩʧʝʢʪʠʚʠ ʛʘʟʦʥʦʩʥʦʩʪʽ ʫʱʽʣʴʥʝʥʠʭ ʢʦʣʝʢʪʦʨʽʚ ʢʝʤʙʨʽʶ ɺʦʣʠʥʦ-

ʇʦʜʽʣʣʷ ʪʘ ʦʣʽʛʦʮʝʥʫ ʟʦʥʠ ʂʨʦʩʥʦ ʽ ʉʢʠʙʦʚʦʾ ʟʦʥʠ ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪ, ʘ ʪʘʢʦʞ ʥʘʬʪʦʛʘʟʦʛʝʥʝʨʘʮʽʡ-

ʥʠʡ ʧʦʪʝʥʮʽʘʣ ʤʝʥʽʣʽʪʦʚʦʾ ʩʚʽʪʠ ɺʥʫʪʨʽʰʥʴʦʾ ʟʦʥʠ ʇʝʨʝʜʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ ʪʘ ʉʢʣʘʜʯʘʩʪʠʭ ʂʘʨ-

ʧʘʪ. ɺʢʘʟʘʥʦ ʧʨʦʛʥʦʟʥʽ ʨʝʩʫʨʩʠ ʚʠʜʽʣʝʥʠʭ ʜʽʣʷʥʦʢ. 

ɿʘ ʨʦʟʨʦʙʣʝʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʣʦʢʘʣʽʟʘʮʽʾ ʪʘ ʢʨʠʪʝʨʽʷʤʠ ʧʨʦʛʥʦʟʫ ʧʦʢʣʘʜʽʚ ʚʫʛʣʝʚʦʜʥʽʚ, ʧʦʚ'ʷʟʘ-

ʥʠʭ ʽʟ ʩʣʘʥʮʝʚʠʤʠ ʽ ʬʣʽʰʦʚʠʤʠ ʪʦʚʱʘʤʠ, ʚʠʟʥʘʯʝʥʦ ʧʝʨʩʧʝʢʪʠʚʥʽ ʩʪʨʘʪʠʛʨʘʬʽʯʥʽ ʢʦʤʧʣʝʢʩʠ ʪʘ ʦʙ'ʻʢ-

ʪʠ ʟʽ ʩʧʨʠʷʪʣʠʚʠʤʠ ʫʤʦʚʘʤʠ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʽ ʩʣʘʥʮʝʚʦʾ ʥʘʬʪʠ ʚ ʤʝʞʘʭ ʇʽʚʜʝʥʥʦʛʦ 

ʥʘʬʪʦʛʘʟʦʥʦʩʥʦʛʦ ʨʝʛʽʦʥʫ ʋʢʨʘʾʥʠ. ɼʦ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʚʽʜʥʝʩʝʥʦ ʜʝʚʦʥ ʽ 

ʢʘʨʙʦʥ ʇʝʨʝʜʜʦʙʨʫʜʟʴʢʦʛʦ ʧʨʦʛʠʥʫ, ʚʝʨʭʥʶ ʯʘʩʪʠʥʫ ʥʠʞʥʴʦʾ ʢʨʝʡʜʠ ʈʽʚʥʠʥʥʦʛʦ ʂʨʠʤʫ. ɼʦ ʦʙ'ʻʢʪʽʚ 

ʟ ʥʝʚʠʟʥʘʯʝʥʠʤʠ ʧʝʨʩʧʝʢʪʠʚʘʤʠ ʚʽʜʥʝʩʝʥʦ ʪʘʚʨʽʡʩʴʢʫ ʪʘ ʤʘʡʢʦʧʩʴʢʫ ʩʝʨʽʾ. 

ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʤʘʪʝʨʽʘʣʽʚ ʧʦ ʉʭʽʜʥʦʤʫ ʥʘʬʪʦʛʘʟʦʥʦʩʥʦʤʫ ʨʝʛʽʦʥʫ ʽ ʚʣʘʩʥʠʭ ʘʥʘʣʽʪʠʯʥʠʭ ʜʦ-

ʩʣʽʜʞʝʥʴ ʧʨʦʚʝʜʝʥʦ ʨʝʛʽʦʥʘʣʴʥʫ ʧʨʦʛʥʦʟʥʫ ʦʮʽʥʢʫ ɼʥʽʧʨʦʚʩʴʢʦ-ɼʦʥʝʮʴʢʦʾ ʟʘʧʘʜʠʥʠ ʥʘ ʥʝʪʨʘʜʠʮʽʡʥʽ 

ʚʠʜʠ ʧʦʢʣʘʜʽʚ ʚʫʛʣʝʚʦʜʥʽʚ. ɺʠʜʽʣʝʥʦ ʧʝʨʩʧʝʢʪʠʚʥʽ ʧʣʦʱʽ ʜʣʷ ʧʦʰʫʢʽʚ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʽ ʩʣʘʥʮʝʚʦʾ 

ʥʘʬʪʠ, ʛʘʟʫ ʫʱʽʣʴʥʝʥʠʭ ʢʦʣʝʢʪʦʨʽʚ. ɺʠʟʥʘʯʝʥʦ ʧʘʨʘʤʝʪʨʠ (ʢʽʣʴʢʽʩʪʴ, ʪʦʚʱʠʥʘ ʪʘ ʛʣʠʙʠʥʘ ʟʘʣʷʛʘʥʥʷ 

ʧʨʦʜʫʢʪʠʚʥʠʭ ʛʦʨʠʟʦʥʪʽʚ) ʽ ʧʦʢʘʟʥʠʢʠ (ʚʤʽʩʪ ʉʦʨʛ., ʊʆʉ, Ro) ʧʦʪʝʥʮʽʡʥʦ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʧʣʦʱ ʧʽʚʜʝʥ-

ʥʦ-ʩʭʽʜʥʦʾ ʽ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʦʾ ʯʘʩʪʠʥ ʟʘʧʘʜʠʥʠ. 

ʇʦʢʘʟʘʥʦ, ʱʦ ʤʝʪʘʥ ʚʫʛʽʣʴʥʠʭ ʨʦʜʦʚʠʱ ʋʢʨʘʾʥʠ ʻ ʧʝʨʩʧʝʢʪʠʚʥʦʶ ʩʫʧʫʪʥʴʦʶ ʢʦʨʠʩʥʦʶ ʢʦʧʘ-

ʣʠʥʦʶ, ʨʝʩʫʨʩʠ ʷʢʦʾ ʫ ɼʦʥʝʮʴʢʦʤʫ ʚʫʛʽʣʴʥʦʤʫ ʙʘʩʝʡʥʽ ʧʝʨʝʚʠʱʫʶʪʴ 3,0ï3,5 ʪʨʣʥ ʤ
3
.  

 

ʈʝʮʝʥʟʝʥʪʠ: ʜʦʢʪʦʨ ʛʝʦʣ.-ʤʽʥ. ʥʘʫʢ, ʧʨʦʬʝʩʦʨ ɿʘʛʥʽʪʢʦ ɺ.ʄ.. 

                    ʜʦʢʪʦʨ ʛʝʦʣ. ʥʘʫʢ, ʜʦʮʝʥʪ ʐʥʶʢʦʚ ʉ.ɭ. 

 

ʈʝʢʦʤʝʥʜʦʚʘʥʦ ʜʦ ʜʨʫʢʫ: ɺʯʝʥʦʶ ʨʘʜʦʶ ʅʅɯ "ɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʾ" ʂʠʾʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ (ʧʨʦʪʦʢʦʣ ˉ é ʚʽʜ é é 2015 ʨ.). 

ʅʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʩʪʫʜʝʥʪʽʚ ʛʝʦʣʦʛʽʯʥʠʭ ʽ ʛʽʨʥʠʯʠʭ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ, ʛʝʦ-

ʣʦʛʽʚ, ʥʘʫʢʦʚʮʽʚ, ʚʠʢʣʘʜʘʯʽʚ.  
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The results of analysis of the state of exploration, prospecting and extraction of hydrocarbons 

of unconventional type are quoted: shale gas, tight gas, coalbed methane, shale oil in different coun-

tries of the world. Numerous examples of such raw material are cited, special features of a geologi-

cal structure of typical sedimentary basins and fields are described as well as technologies of their 

workings and the problems of the environmental protection. Problems of the world resources and 

reserves are considered and it is shown that unconventional types of hydrocarbons are of great im-

portance for increase in the mineral-raw materials basis of the fuel-power sector of the leading 

countries of the world.  

A geological structure of possible hydrocarbon deposits, connected with the black shale se-

ries, and gas from consolidated reservoir rocks of the West oil- and gas-bearing region were gener-

alized, analyzed and studied. Areas promising for shale gas have been distinguished in the Lower 

Paleozoic deposits in the territory of Volyn-Podillya (Rava-Ruska-Krekhivska, Belzka, Skhid-

nolishchynska, Davydivska and Bairakivska). Prospects of gas presence of consolidated reservoir 

rocks of the Cambrian deposits of Volyn-Podillya and Oligocene deposits of the Krosno zone and 

Skybian of the Ukrainian Carpathians have been estimated. Assessment of oil and gas generation 

potential of the Menilite suite of Oligocene of the Inner zone of the Carpathian Foredeep and Foldee 

Carpathians has been given. Predictive resources of distinguished areas have been calculated. 

Based on lithological-stratigraphic analysis of potential structures and formations, considering 

the developed set of localization factors and prediction criteria for hydrocarbons deposits associated 

with shale and flysch formations, prospective stratigraphic units and objects having favorable con-

ditions for shale gas and oil formation within the South petroleum bearing region of Ukraine are 

defined. Devon and carbon of the Preddobrudzsky depression and the upper part of the lowland 

Crimea's lower cretaceous are classified as prospective stratigraphic units. The Tavrian series and 

the Maykop Oligocene-lower Miocene series are defined as units with uncertain prospects. 

Based on analysis of numerous dates on Dnieper-Donetsk depression and personal analytical 

research, regional prognostic assessment of its territory for unconventional hydrocarbon deposits 

was made. Prospective areas of for shale gas and oil, and tight gas search were selected. The follow-

ing parameters and indicators of potentially gas-bearing strata of perspective areas of the south-east 

(Artemivsôka, Evgenivsôka, Zachepylivsôka, Hashinivsôka) and north-west (Nizhinsôka, 

Khorolôsôka, Kinashivsôka,  Vedylcivsôka) parts of depression were determined: quantity, thickness 

and depth of productive horizons, ʉʦʨʛ content, ʊʆʉ, Ro. 

It is shown, that coalbed methane of Ukraine is a promising associated mineral resource, re-

sources of which in the Donetsk coal basin exceed 3,0-3,5 trillion m
3
.  

The set of factors of localization and prognosis criteria for unconventional hydrocarbon de-

posits have been developed. Economically perspective stratigraphic units are outlined. Formation 

potential of oil-bearing rocks, types of kerogen, temperature maturity of shale deposits and com-

pacted sandstones are established. Geological and geophysical models of perspective stratigraphic 

units are created. Estimation of prognosis resources of unconventional hydrocarbon deposits is car-

ried out. Methodical recommendations for future geological exploration works are given. 
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ʇɽʈɽʃɯʂ ʉʂʆʈʆʏɽʅʔ 
 

ɸɺʇʊ ï ʘʥʦʤʘʣʴʥʦ ʚʠʩʦʢʠʡ ʧʣʘʩʪʦʚʠʡ ʪʠʩʢ; 

ɸʂ ï ʘʧʦʢʘʪʘʛʝʥʝʟ;  

ɸʄʅ ï ɸʢʘʜʝʤʽʷ ʥʘʫʢ ʄʦʣʜʦʚʠ; 
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ɻʈʇ ï ʛʽʜʨʦʨʦʟʨʠʚ ʧʣʘʩʪʘ; 

ɻʈʈ ï ʛʝʦʣʦʛʦʨʦʟʚʽʜʫʚʘʣʴʥ ̔ʨʦʙʦʪʠ;  

ɼɺɹ ï ɼʦʥʝʮʴʢʠʡ ʚʫʛʽʣʴʥʠʡ ʙʘʩʝʡʥ; 
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ʄʉɹ ï ʤʽʥʝʨʘʣʴʥʦ-ʩʠʨʦʚʠʥʥʘ ʙʘʟʘ; 

ʄʌɻ ï ʤʽʢʨʦʬʘʫʥʽʩʪʠʯʥʠʡ ʛʦʨʠʟʦʥʪ; 

ʅɻɹ ï ʥʘʬʪʦʛʘʟʦʚʠʡ ʙʘʩʝʡʥ; 

ʅɻʂ ï ʥʘʬʪʦʛʘʟʦʢʦʥʜʝʥʩʘʪʥʝ (ʨʦʜʦʚʠʱʝ); 
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ʊʆʉ ï ʤʘʩʦʚʠʡ ʚʤʽʩʪ ʦʨʛʘʥʽʯʥʦʛʦ ʚʫʛʣʝʮʶ; 
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ʋʑ ï ʋʢʨʘʾʥʩʴʢʠʡ ʱʠʪ; 

Cʦʨʛ. ï ʤʘʩʦʚʠʡ ʚʤʽʩʪ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ; 

EIA ï Energy Information Administration; 

ʂʦʨʛ. ï ʦʙôʻʤʥʠʡ ʚʤʽʩʪ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ; 

Ro ï ʚʽʜʙʠʚʥʘ ʟʜʘʪʥʽʩʪʴ ʚʽʪʨʠʥʽʪʫ; 

ɓʭʣ ï ʙʽʪʫʤʥʠʡ ʢʦʝʬʽʮʽʻʥʪ 

ʄʘʨʢʠ ʚʫʛʽʣʣʷ: ɹ ï ʙʫʨʝ, ɼ ï ʜʦʚʛʦʧʦʣʫʤʝʥʝʚʝ, ɻ ï ʛʘʟʦʚʝ, ɾ ï ʞʠʨʥʝ, ʂ ï ʢʦʢ-

ʩ̔ ʚʥʝ, ʇ ï ʧʽʩʥʝ, ʇʉ ï ʧʽʩʥʦʩʧʽʢʣʠʚʝ, ɸ ï ʘʥʪʨʘʮʠʪ, ʅɸ - ʥʘʧʽʚʘʥʪʨʘʮʠʪ   

 

ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ /ʨʦʟʤʽʨʥʽʩʪʴ ʦʜʠʥʠʮʴ ʚʠʤʽʨʶʚʘʥʴ: 

 

bcm ï ʤʣʨʜ ʤ
3
; 

f ï ʬʫʪ ï 0,3048 ʤ; 

cf ï ʢʫʙʽʯʥʠʡ ʬʫʪ ï 0,02832 ʤ
3
; 

ɼ (ɼʘʨʩʽ) ï 0,9869 ʤʢʤ (0,9869Ā10
12

 ʤ
2
); 

Tcf ï 10
12

 ʢʫʙʽʯʥʠʭ ʬʫʪʽʚ; 

ʙʘʨʝʣʴ (ʘʤʝʨʠʢʘʥʩʴʢʠʡ ʥʘʬʪʦʚʠʡ) ï 0,158988 ʤ
3
. 
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ɺʉʊʋʇ 
 

ɿʨʦʩʪʘʶʯʠʡ ʧʦʧʠʪ ʥʘ ʧʨʠʨʦʜʥʽ ʥʘʬʪʫ ʽ ʛʘʟ, ʚʠʩʥʘʞʝʥʥʷ ʟʘʧʘʩʽʚ ʪʨʘʜʠʮʽʡʥʠʭ 

ʨʦʜʦʚʠʱ ʽ ʧʦʩʪʽʡʥʝ ʧʽʜʚʠʱʝʥʥʷ ʮʽʥ ʥʘ ʝʥʝʨʛʦʥʦʩʽʾ ʥʘ ʧʦʯʘʪʢʫ ʜʨʫʛʦʛʦ ʜʝʩʷʪʠʨʽʯ-

ʯʷ XXI ʩʪʦʣʽʪʪʷ ʟʫʤʦʚʠʣʠ ʟʥʘʯʥʠʡ ʽʥʪʝʨʝʩ ʜʦ ʧʦʰʫʢʽʚ ʨʦʜʦʚʠʱ ʚʫʛʣʝʚʦʜʥʽʚ ʥʝ-

ʪʨʘʜʠʮʽʡʥʦʛʦ ʪʠʧʫ (unconventional petroleum resources), ʜʦ ʷʢʠʭ ʚʽʜʥʦʩʷʪʴʩʷ:  
¶ ʩʣʘʥʮʝʚʠʡ ʛʘʟ (shale gas) ï ʛʘʟ, ʷʢʠʡ ʤʽʩʪʠʪʴʩʷ ʚ ʦʩʘʜʦʚʠʭ ʪʝʨʠʛʝʥʥʠʭ ʧʦʨʦʜʘʭ (ʩʣʘʥ-

ʮʷʭ) ʽʟ ʧʽʜʚʠʱʝʥʠʤ (ʜʦ ʚʠʩʦʢʦʛʦ) ʚʤʽʩʪʦʤ ʧʝʣʽʪʦʚʦʾ ʢʦʤʧʦʥʝʥʪʠ, ʷʢʽ ʦʜʥʦʯʘʩʥʦ ʻ ʽ 

ʢʦʣʝʢʪʦʨʘʤʠ, ʽ ʤʘʪʝʨʠʥʩʴʢʠʤʠ ʧʦʨʦʜʘʤʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʦʨʛʘ-

ʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ (ʆʈ), ʤʘʶʪʴ ʥʠʟʴʢʫ ʧʦʨʠʩʪʽʩʪʴ ʽ ʜʫʞʝ ʥʠʟʴʢʫ ʧʨʦʥʠʢʥʽʩʪʴ; 

¶ ʩʣʘʥʮʝʚʘ ʥʘʬʪʘ (oil shale) ï ʟʦʩʝʨʝʜʞʝʥʘ ʚ ʦʩʘʜʦʚʠʭ ʪʝʨʠʛʝʥʥʠʭ ʧʦʨʦʜʘʭ(ʩʣʘʥʮʷʭ) 

ʽʟ ʧʽʜʚʠʱʝʥʠʤ (ʜʦ ʚʠʩʦʢʦʛʦ) ʚʤʽʩʪʦʤ ʧʝʣʽʪʦʚʦʾ ʢʦʤʧʦʥʝʥʪʠ ʟ ʥʠʟʴʢʠʤʠ ʻʤʥʽʩʥʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ ʪʘ ʟʥʘʯʥʠʤ ʚʤʽʩʪʦʤ ʢʝʨʦʛʝʥʫ, ʷʢʠʡ ʟʜʘʪʥʠʡ ʧʨʠ ʥʘʛʨʽʚʘʥʥʽ ʜʦ ʧʝʚʥʦʾ 

ʪʝʤʧʝʨʘʪʫʨʠ ʪʨʘʥʩʬʦʨʤʫʚʘʪʠʩʴ ʚ ʥʘʬʪʫ; 

¶ ʛʘʟ ʫʱʽʣʴʥʝʥʠʭ ʧʦʨʽʜ (tight gas) ï ʚʫʛʣʝʚʦʜʥʝʚʽ ʛʘʟʠ, ʱʦ ʤʽʩʪʽʪʴʩʷ ʫ ʱʽʣʴʥʠʭ ʤʘʣʦʧ-

ʨʦʥʠʢʥʠʭ ʧʽʩʢʦʚʠʢʘʭ, ʘʣʝʚʨʦʣʽʪʘʭ, ʩʣʘʥʮʷʭ ʯʠ ʽʥʰʠʭ ʧʦʨʦʜʘʭ ʟʽ ʟʥʠʞʝʥʠʤʠ ʻʤʥʽʩ-

ʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʜʣʷ ʚʠʣʫʯʝʥʥʷ ʷʢʦʛʦ ʥʝʦʙʭʽʜʥʽ ʜʦʜʘʪʢʦʚʽ ʟʘʩʦʙʠ ʩʪʠʤʫʣʷʮʽʾ;  

¶ ʤʝʪʘʥ ʚʫʛʽʣʴʥʠʭ ʧʣʘʩʪʽʚ (coal-bed methane) ï ʩʦʨʙʦʚʘʥʠʡ ʪʘ ʚʽʣʴʥʠʡ ʛʘʟ, ʟʦʩʝʨʝ-

ʜʞʝʥʠʡ ʫ ʚʫʛʽʣʴʥʠʭ ʧʣʘʩʪʘʭ ʽ ʚʫʛʣʝʚʤʽʩʥʠʭ ʧʦʨʦʜʘʭ; 

¶ ʙʽʪʫʤʽʥʦʟʥʽ ʘʙʦ ʥʘʬʪʦʚʽ ʧʽʩʢʠ (tar sands) ï ʨʦʟʤʽʱʫʶʪʴʩʷ ʧʦʙʣʠʟʫ ʧʦʚʝʨʭʥʽ ʪʘ ʚʤʽ-

ʱʫʶʪʴ ʚʘʞʢʫ ʚʠʩʦʢʦʚôʷʟʢʫ ʥʘʬʪʫ, ʷʢʘ ʤʦʞʝ ʚʠʣʫʯʘʪʠʩʴ ʧʨʠ ʥʘʛʨʽʚʘʥʥʽ. 

¶ ʛʘʟʦʛʽʜʨʘʪʠ (gas hydrates)ï ʢʨʠʩʪʘʣʽʯʥʽ ʩʧʦʣʫʢʠ ʟʤʽʥʥʦʛʦ ʩʢʣʘʜʫ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʧʨʠ 

ʧʝʚʥʠʭ ʪʝʨʤʦʙʘʨʠʯʥʠʭ ʫʤʦʚʘʭ ʟ ʚʦʜʠ ʽ ʛʘʟʫ, ʫʪʚʦʨʶʶʯʠ ʢʨʠʩʪʘʣʽʯʥʽ ʛʨʘʪʢʠ ʣʴʦʜʫ ʟ 

ʤʦʣʝʢʫʣʘʤʠ ʛʘʟʫ ʚʩʝʨʝʜʠʥʽ, ʷʢʽ ʟʦʚʥʽʰʥʴʦ ʥʘʛʘʜʫʶʪʴ ʩʥʽʛ ʯʠ ʥʽʟʜʨʶʚʘʪʠʡ ʣʽʜ; 

ɼʣʷ ʋʢʨʘʾʥʠ ʥʘʡʙʽʣʴʰʝ ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʤʘʶʪʴ ʧʝʨʰʽ ʯʦʪʠʨʠ ʪʠʧʠ, ʷʢʽ 

ʩʪʘʣʠ ʜʦʩʪʫʧʥʠʤʠ ʜʣʷ ʝʢʩʧʣʫʘʪʘʮʽʾ ʟʘʚʜʷʢʠ ʥʦʚʠʤ ʪʝʭʥʦʣʦʛʽʷʤ ʽ ʧʦʣʽʪʠʮʽ ʬʽʥʘʥʩʦ-

ʚʠʭ ʟʘʦʭʦʯʝʥʴ, ʟʘʧʨʦʚʘʜʞʝʥʠʭ ʉʐɸ ʫ 1980 ʨ. (Nonconventional Fuels Tax Credit).  

ɿʘʣʫʯʝʥʥʷ ʜʦ ʧʨʦʤʠʩʣʦʚʦʾ ʨʦʟʨʦʙʢʠ ʥʝʪʨʘʜʠʮʽʡʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʝʪʠʯʥʦʾ 

ʩʠʨʦʚʠʥʠ, ʨʝʩʫʨʩʠ ʷʢʠʭ, ʟʘ ʧʦʧʝʨʝʜʥʽʤʠ ʦʮʽʥʢʘʤʠ, ʥʘʙʘʛʘʪʦ ʧʝʨʝʚʠʱʫʶʪʴ ʨʝʩʫ-

ʨʩʠ ʪʨʘʜʠʮʽʡʥʠʭ ʧʦʢʣʘʜʽʚ ʚʫʛʣʝʚʦʜʥʽʚ, ʤʘʻ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ 

ʨʦʟʚʠʪʢʫ ʩʚʽʪʦʚʦʾ ʝʢʦʥʦʤʽʢʠ. ʎʝ ʩʪʘʣʦ ʟʨʦʟʫʤʽʣʠʤ ʧʽʩʣʷ 2010 ʨ., ʢʦʣʠ ʚʧʝʨʰʝ ʟʘ 

ʥʦʚʽʪʥʶ ʽʩʪʦʨʽʶ, ʧʦʯʠʥʘʶʯʠ ʟ ʚʽʜʢʨʠʪʪʷ ʛʘʟʦʚʠʭ ʛʽʛʘʥʪʽʚ ɿʘʭʽʜʥʦʛʦ ʉʠʙʽʨʫ, ʈʦ-

ʩʽʷ ʧʦʩʪʫʧʠʣʘʩʷ ʩʚʽʪʦʚʠʤ ʣʽʜʝʨʩʪʚʦʤ ʉʐɸ ʟ ʚʠʜʦʙʫʪʢʫ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ (745,3 

ʤʣʨʜ ʤ
3
 ʧʦʨʽʚʥʷʥʦ ʟ 582,9 ʤʣʨʜ ʤ

3
). ʉʪʨʽʤʢʠʡ ʨʽʩʪ ʚʠʜʦʙʫʪʢʫ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ ʚ 

ʉʐɸ ʚʽʜʙʫʚʩʷ ʧʝʨʰ ʟʘ ʚʩʝ ʟʘʚʜʷʢʠ ʥʘʨʦʱʫʚʘʥʥʶ ʨʦʟʨʦʙʢʠ ʧʦʢʣʘʜʽʚ ʪʘʢ ʟʚʘʥʦ-

ʛʦ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʽ ʛʘʟʫ ʫʱʽʣʴʥʝʥʠʭ ʧʦʨʽʜ. ʅʘʡʚʘʞʣʠʚʽʰʽ ʩʣʘʥʮʝʚʽ ʙʘʩʝʡʥʠ 

ʉʐɸ: ʄʘʨʩʝʣʣʫʩ, ʅʴ-ʁʆʣʙʘʥʽ, ɹʘʨʥʝʪ, ʍʝʡʥʩʚʽʣʣ ʪʘ ʽʥ. ʅʝʪʨʘʜʠʮʽʡʥʽ ʜʞʝʨʝʣʘ 

ʚʫʛʣʝʚʦʜʥʽʚ ʧʦʯʠʥʘʶʪʴ ʨʦʟʨʦʙʣʷʪʠʩʷ, ʯʠ, ʱʦʥʘʡʤʝʥʰʝ, ʽʥʪʝʥʩʠʚʥʦ ʚʠʚʯʘʪʠʩʷ ʚ 

ʙʘʛʘʪʴʦʭ ʢʨʘʾʥʘʭ ʩʚʽʪʫ: ɸʚʩʪʨʘʣʽʾ, ɸʨʛʝʥʪʠʥʽ, ɺʝʣʠʢʽʡ ɹʨʠʪʘʥʽʾ, ʂʘʥʘʜʽ, ʂʠʪʘʾ, 

ʅʽʤʝʯʯʠʥʽ, ʇʦʣʴʱʽ, ʐʚʝʮʽʾ ʪʦʱʦ. ɺʣʘʩʥʝ ʥʘ ʥʘʰʠʭ ʦʯʘʭ ʫ ʩʚʽʪʽ ʚʽʜʙʫʚʘʻʪʴʩʷ 
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çʚʫʛʣʝʚʦʜʥʝʚʘ ʨʝʚʦʣʶʮʽʷè, ʷʢʘ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʥʘʯʥʦʛʦ ʧʝʨʝʨʦʟʧʦʜʽʣʫ 

ʜʞʝʨʝʣ ʧʦʩʪʘʯʘʥʥʷ ʛʘʟʫ ʽ ʥʘʬʪʠ, ʟʤʽʥʠ ʧʨʽʦʨʠʪʝʪʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʽ ʧʦʣʽʪʠʯʥʠʭ 

[Assessment of shale gasé, 2012; EIA Analysisé, 2011; IEAé, 2012; 

U.S.Geological Surveyé, 2012].  

ʅʘʡʚʘʞʣʠʚʽʰʦʶ ʝʢʦʥʦʤʽʯʥʦʶ ʧʨʦʙʣʝʤʦʶ ʋʢʨʘʾʥʠ, ʷʢʘ ʪʘʢʦʞ ʤʘʻ ʩʦʮʽʘʣʴ-

ʥʝ ʽ ʥʘʚʽʪʴ ʧʦʣʽʪʠʯʥʝ ʟʥʘʯʝʥʥʷ, ʻ ʧʨʦʙʣʝʤʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʘʣʠʚʥʦ-

ʝʥʝʨʛʝʪʠʯʥʠʤʠ ʨʝʩʫʨʩʘʤʠ. ʁʜʝʪʴʩʷ ʧʨʦ ʪʝ, ʱʦ ʋʢʨʘʾʥʘ ʪʽʣʴʢʠ ʥʘ 45ï50 % ʟʘ-

ʙʝʟʧʝʯʫʻ ʩʝʙʝ ʚʣʘʩʥʠʤ ʛʘʟʦʤ (ʚʠʜʦʙʫʪʦʢ 18ï20 ʤʣʨʜ ʤ
3
/ʨʽʢ) ʽ ʥʘ 10ï15 % ï ʥʘʬ-

ʪʦʶ (2ï3 ʤʣʥ ʪ). ʈʝʘʣʴʥʽ ʟʘʧʘʩʠ ʚʫʛʣʝʚʦʜʥʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʨʦʟʛʣʷʜʘʪʠʩʷ ʷʢ ʨʝʩʫʨ-

ʩʥʘ ʙʘʟʘ ʚʠʜʦʙʫʪʢʫ, ʩʢʣʘʜʘʶʪʴ ʙʣʠʟʴʢʦ 600 ʤʣʨʜ ʤ
3
 ʛʘʟʫ ʪʘ ʙʣʠʟʴʢʦ 100 ʤʣʥ ʪ 

ʥʘʬʪʠ. ʎʽ ʟʘʧʘʩʠ ʥʝ ʤʦʞʫʪʴ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʩʪʘʙʽʣʴʥʝ ʥʘʨʦʱʫʚʘʥʥʷ ʚʣʘʩʥʦʛʦ ʚʠ-

ʜʦʙʫʪʢʫ ʚʫʛʣʝʚʦʜʥʽʚ ʚ ʋʢʨʘʾʥʽ. ʊʦʤʫ ʧʨʠʨʽʩʪ ʨʦʟʚʽʜʘʥʠʭ ʟʘʧʘʩʽʚ ʚʫʛʣʝʚʦʜʥʽʚ ʻ 

ʥʘʡʩʫʪʪʻʚʽʰʦʶ ʩʪʨʘʪʝʛʽʯʥʦʶ ʟʘʜʘʯʝʶ ʥʘʬʪʦʛʘʟʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʋʢʨʘʾʥʠ.   

ʆʜʥʘʢ, ʪʘʢ ʙʫʣʦ ʥʝ ʟʘʚʞʜʠ. ɺ 60ï70-ʽ ʨʦʢʠ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ ʟʘʚʜʷʢʠ ʚʽʜʢ-

ʨʠʪʪʶ ʫʥʽʢʘʣʴʥʦʛʦ, ʩʚʽʪʦʚʦʛʦ ʟʥʘʯʝʥʥʷ ʐʝʙʝʣʠʥʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ ʛʘʟʫ, ʋʢʨʘʾʥʘ 

ʙʫʣʘ ʛʦʣʦʚʥʠʤ ʧʦʩʪʘʯʘʣʴʥʠʢʦʤ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ ʥʘ ʪʝʨʝʥʘʭ ʉʈʉʈ. ɻʘʟʫ ʤʠ ʪʦʜʽ 

ʚʠʜʦʙʫʚʘʣʠ ʜʦ 70 ʤʣʨʜ ʤ
3
/ʨʽʢ. ɺ ʪʽ ʞ ʨʦʢʠ ʚʠʜʦʙʫʪʦʢ ʥʘʬʪʠ ʩʷʛʘʚ 14,5 ʤʣʥ ʪ. 

ɿʘʨʘʟ ʚʠʜʦʙʫʪʦʢ ʚʫʛʣʝʚʦʜʥʽʚ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ ʤʝʞʘʭ ʪʨʴʦʭ ʥʘʬʪʦʛʘʟʦʥʦʩʥʠʭ 

ʨʝʛʽʦʥʽʚ (ʅɻʈ): ʉʭʽʜʥʦʛʦ (ɼʥʽʧʨʦʚʩʴʢʦ-ɼʦʥʝʮʴʢʘ ʟʘʧʘʜʠʥʘ ï ɼɼɿ), ɿʘʭʽʜʥʦʛʦ 

(ʇʝʨʝʜʢʘʨʧʘʪʪʷ) ʽ ʇʽʚʜʝʥʥʦʛʦ (ʇʽʚʥʽʯʥʠʡ ʂʨʠʤ ʽ ʰʝʣʴʬ ʏʦʨʥʦʛʦ ʽ ɸʟʦʚʩʴʢʦʛʦ 

ʤʦʨʽʚ) [ɸʪʣʘʩ ʨʦʜʦʚʠʱé, 1998; ɻʦʨʶʯʽ ʢʦʨʠʩʥʽ ʢʦʧʘʣʠʥʠé, 2009; ɻʣʘʜʫʥ, 

2001]. ʆʜʥʘʢ, ʦʯʽʢʫʚʘʪʠ ʥʘ ʚʽʜʢʨʠʪʪʷ ʚʝʣʠʢʠʭ ʯʠ ʫʥʽʢʘʣʴʥʠʭ ʨʦʜʦʚʠʱ ʚʫʛʣʝʚʦ-

ʜʥʽʚ ʪʨʘʜʠʮʽʡʥʦʛʦ ʪʠʧʫ, ʚʨʘʭʦʚʫʶʯʽ ʧʦʨʽʚʥʷʥʦ ʚʠʩʦʢʫ ʩʪʫʧʝʥʴ ʛʝʦʣʦʛʽʯʥʦʾ ʚʠ-

ʚʯʝʥʦʩʪʽ ʮʠʭ ʪʝʨʠʪʦʨʽʡ, ʥʝ ʚʘʨʪʦ, ʭʦʯʘ ʚʠʜʦʙʫʪʦʢ ʙʫʜʝ ʧʨʦʜʦʚʞʫʚʘʪʠʩʷ ʟʘ ʨʘʭʫ-

ʥʦʢ ʚʽʜʢʨʠʪʪʷ ʥʦʚʠʭ, ʥʝʚʝʣʠʢʠʭ ʨʦʜʦʚʠʱ ʥʘʬʪʠ ʽ ʛʘʟʫ, ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʪʘʨʠʭ. 

ʊʝ ʞ ʐʝʙʝʣʠʥʩʴʢʝ ʨʦʜʦʚʠʱʝ ʜʦ ʩʴʦʛʦʜʥʽ ʨʦʟʨʦʙʣʷʻʪʴʩʷ, ʭʦʯʘ ʤʘʩʰʪʘʙʠ ʚʠʜʦ-

ʙʫʪʢʫ ʘʞ ʥʽʷʢ ʥʝ ʤʦʞʥʘ ʧʦʨʽʚʥʷʪʠ ʟ ʚʠʜʦʙʫʪʢʦʤ 40-ʨʽʯʥʦʾ ʜʘʚʥʠʥʠ.   

ʈʦʟʚʠʪʦʢ ʚʣʘʩʥʦʾ ʤʽʥʝʨʘʣʴʥʦ-ʩʠʨʦʚʠʥʥʦʾ ʙʘʟʠ (ʄʉɹ) ʚʫʛʣʝʚʦʜʥʽʚ ʚ ʋʢʨʘʾʥʽ 

ʩʪʨʠʤʫʻʪʴʩʷ ʨʷʜʦʤ ʦʙôʻʢʪʠʚʥʠʭ ʽ ʩʫʙôʻʢʪʠʚʥʠʭ ʬʘʢʪʦʨʽʚ, ʛʦʣʦʚʥʠʤʠ ʟ ʷʢʠʭ, ʥʘ 

ʥʘʰ ʧʦʛʣʷʜ, ʻ ʥʘʩʪʫʧʥʽ [ʄʠʭʘʡʣʦʚ ʪʘ ʽʥ., 2014
2
]: 

¶ ʚʠʩʥʘʞʝʥʥʷ ʪʨʘʜʠʮʽʡʥʦʾ ʙʘʟʠ ʚʫʛʣʝʚʦʜʥʝʚʦʾ ʩʠʨʦʚʠʥʠ, ʙʽʣʴʰʘ ʯʘʩʪʠʥʘ ʦʙôʻʢʪʽʚ ʷʢʦʾ 

ʙʫʣʘ ʚʽʜʢʨʠʪʘ ʱʝ ʟʘ ʨʘʜʷʥʩʴʢʠʭ ʯʘʩʽʚ; 

¶ ʨʽʟʢʝ ʟʥʠʞʝʥʥʷ ʦʙôʻʤʽʚ ʛʝʦʣʦʛʦʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʨʦʙʽʪ (ɻʈʈ), ʫ ʧʝʨʰʫ ʯʝʨʛʫ ʦʙôʻʤʽʚ 

ʧʦʰʫʢʦʚʦ-ʨʦʟʚʽʜʫʚʘʣʴʥʦʛʦ ʙʫʨʽʥʥʷ, ʱʦ ʥʝ ʜʘʻ ʟʤʦʛʫ ʜʽʻʚʦ ʥʘʨʦʱʫʚʘʪʠ ʄʉɹ ʚʫʛʣʝ-

ʚʦʜʥʽʚ; 

¶ ʟʤʝʥʰʝʥʥʷ ʘʩʠʛʥʫʚʘʥʴ ʥʘ ʧʨʦʚʝʜʝʥʥʷ ʥʘʫʢʦʚʠʭ ʽ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʄʉɹ ʝʥʝʨʛʝʪʠʯʥʦʾ ʩʠʨʦʚʠʥʠ ʋʢʨʘʾʥʠ; 

¶ ʣʽʢʚʽʜʘʮʽʷ ʨʷʜʫ ʥʘʫʢʦʚʠʭ ʽ ʚʠʨʦʙʥʠʯʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʽ ʦʨʛʘʥʽʟʘʮʽʡ, ʷʢʽ ʟʘʡʤʘʣʠʩʷ ʮʽ-

ʻʶ ʧʨʦʙʣʝʤʦʶ (ʩʪʨʫʢʪʫʨʠ ʋʢʨʘʾʥʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʛʝʦʣʦʛʦʨʦʟʚʽʜʫʚʘʣʴʥʦʛʦ ʽʥʩʪʠ-

ʪʫʪʫ, ʥʘʬʪʦʛʘʟʦʚʠʭ ʩʪʨʫʢʪʫʨ ɼʝʨʞʘʚʥʦʾ ʩʣʫʞʙʠ ʛʝʦʣʦʛʽʾ ʪʘ ʥʘʜʨ ʋʢʨʘʾʥʠ ʪʦʱʦ); 

¶ ʭʠʙʥʘ ʧʦʣʽʪʠʢʘ ʥʘʜʘʥʥʷ ʢʦʤʝʨʮʽʡʥʠʤ ʩʪʨʫʢʪʫʨʘʤ ʩʧʝʮʽʘʣʴʥʠʭ ʜʦʟʚʦʣʽʚ ʥʘ ʚʠʚʯʝʥʥʷ 

ʟʥʘʯʥʠʭ ʜʽʣʷʥʦʢ ʥʘʜʨ, ʜʝ ʚʦʥʠ ʧʨʘʢʪʠʯʥʦ ʥʝ ʧʨʦʚʦʜʷʪʴ ʥʽʷʢʠʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʥʝ ʟʘ-

ʙʝʟʧʝʯʫʶʪʴ ʚʽʜʧʦʚʽʜʥʦʛʦ ʧʨ. ʨʦʩʪʫ ʟʘʧʘʩʽʚ ʪʘ ʚʠʜʦʙʫʪʢʫ ʚʫʛʣʝʚʦʜʥʽʚ; 
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¶ ʪʝʥʜʝʥʮʽʷ, ʱʦ ʥʘʤʽʪʠʣʘʩʷ ʚ ʦʩʪʘʥʥʽʡ ʯʘʩ, ʧʝʨʝʢʣʘʩʪʠ ʦʩʥʦʚʥʫ ʚʘʛʫ ɻʈʈ ʥʘ ʧʣʝʯʽ ʽʥʦ-

ʟʝʤʥʠʭ ʢʦʤʧʘʥʽʡ, ʷʢʠʤ ʥʘʜʘʶʪʴʩʷ ʫ ʢʦʨʠʩʪʫʚʘʥʥʷ ʥʘ ʜʦʚʛʽ ʪʝʨʤʽʥʠ (ʜʦ 50 ʨʦʢʽʚ) ʚʝ-

ʣʠʯʝʟʥʽ ʥʘʬʪʦʛʘʟʦʧʝʨʩʧʝʢʪʠʚʥʽ ʪʝʨʠʪʦʨʽʾ, ʷʢʽ ʚʠʣʫʯʘʶʪʴʩʷ ʟʽ ʩʬʝʨʠ ʜʽʷʣʴʥʦʩʪʽ ʫʢʨʘ-

ʾʥʩʴʢʠʭ ʥʘʬʪʦʛʘʟʦʚʠʭ ʢʦʤʧʘʥʽʡ; 

¶ ʪʠʤʯʘʩʦʚʝ ʚʠʣʫʯʝʥʥʷ ʟ ʶʨʠʩʜʠʢʮʽʾ ʋʢʨʘʾʥʠ ɼɸʂ çʏʦʨʥʦʤʦʨʥʘʬʪʦʛʘʟè ʽ ʥʘʬʪʦʛʘʟʦ-

ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʧʣʦʱ ʇʽʚʜʝʥʥʦʛʦ ʅɻʈ (ʂʨʠʤ ʽ ʩʪʨʫʢʪʫʨʠ ʰʝʣʴʬʫ ʏʦʨʥʦʛʦ ʽ ɸʟʦʚ-

ʩʴʢʦʛʦ ʤʦʨʽʚ). 

ʉʘʤʝ ʪʦʤʫ ʧʠʪʘʥʥʷ ʧʨʦ ʥʝʪʨʘʜʠʮʽʡʥʽ ʜʞʝʨʝʣʘ ʚʫʛʣʝʚʦʜʥʽʚ ʥʘʙʫʚʘʶʪʴ ʜʣʷ 

ʥʘʰʦʾ ʢʨʘʾʥʠ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ [ʃʫʢʠʥ, 2010
1, 2

; 2011
2
].  

ʇʦʯʠʥʘʶʯʠ ʟ 2010 ʨʦʢʫ, ʨʷʜ ʪʚʦʨʯʠʭ ʢʦʣʝʢʪʠʚʽʚ ʫ ʩʢʣʘʜʽ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʂʠ-

ʾʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ, ɼʇ çʅʘʫʢʘʥʘʬʪʦ-

ʛʘʟè, ɯʥʩʪʠʪʫʪʫ ʛʝʦʣʦʛʽʾ ʽ ʛʝʦʭʽʤʽʾ ʛʦʨʶʯʠʭ ʢʦʧʘʣʠʥ ʅɸʅ ʋʢʨʘʾʥʠ, ɽʢʩʧʝʨʪʥʦʾ ʨʘ-

ʜʠ ʉʧʽʣʢʠ ʛʝʦʣʦʛʽʚ ʋʢʨʘʾʥʠ, ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʫʥʽ-

ʚʝʨʩʠʪʝʪʫ ʥʘʬʪʠ ʽ ʛʘʟʫ, ɼʇ "ʋʢʨʥʘʫʢʘʛʝʦʮʝʥʪʨ"  ʪʘ ʽʥʰʠʭ ʫʩʪʘʥʦʚ ʽ ʧʽʜʧʨʠʻʤʩʪʚ 

ʧʨʦʚʦʜʷʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʙʣʝʤʠ ʥʝʪʨʘʜʠʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʚʫʛʣʝʚʦʜʥʽʚ ʚ ʋʢʨʘʾʥʽ 

[ɽʣʝʢʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠé, 2014; ɿʘʛʥʽʪʢʦ, ʄʠʭʘʡʣʦʚ, 2014; ʇʝʨʩʧʝʢʪʠʚʠ ʚʽʜʢʨʠʪ-

ʪʷé, 2012; ʇʝʨʩʧʝʢʪʠʚʠ ʛʘʟʦʥʦʩʥʦʩʪʽé 2011; ʇʝʪʨʦʬʽʟʠʯʥʽ ʧʘʨʘʤʝʪʨʠé, 2013, 

2014 ʪʘ ʽʥ.; Sachsenhofer, Koltun, 2012]. ɸʢʪʫʘʣʴʥʽʩʪʴ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟʫ-

ʤʦʚʣʝʥʘ ʥʝʦʙʭʽʜʥʽʩʪʶ ʨʦʟʰʠʨʝʥʥʷ ʤʽʥʝʨʘʣʴʥʦ-ʩʠʨʦʚʠʥʥʦʾ ʙʘʟʠ ʧʘʣʠʚʥʦ-

ʝʥʝʨʛʝʪʠʯʥʦʾ ʩʠʨʦʚʠʥʠ ʋʢʨʘʾʥʠ, ʷʢʘ ʪʽʣʴʢʠ ʥʘ 6ï10 % ʟʘʙʝʟʧʝʯʝʥʘ ʚʣʘʩʥʠʤʠ ʙʘ-

ʣʘʥʩʦʚʠʤʠ ʟʘʧʘʩʘʤʠ ʥʘʬʪʠ ʽ ʥʘ 25ï30 % ï ʛʘʟʫ. 

ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʠ ʛʝʦʣʦʛʽʯʥʽ ʩʪʨʫʢʪʫʨʠ ʽ ʩʪʨʘʪʦʥʠ ʋʢʨʘʾʥʠ, ʧʝʨʩ-

ʧʝʢʪʠʚʥʽ ʥʘ ʚʠʷʚʣʝʥʥʷ ʧʦʢʣʘʜʽʚ ʥʘʬʪʠ ʽ ʛʘʟʫ ʚ ʥʠʟʴʢʦʧʨʦʥʠʢʥʠʭ ʧʦʨʦʜʘʭ (ʩʣʘʥ-

ʮʷʭ, ʘʨʛʽʣʽʪʘʭ, ʘʣʝʚʨʦʣʽʪʘʭ ʽ ʧʽʩʢʦʚʠʢʘʭ), ʷʢʽ ʨʘʥʽʰʝ ʚʚʘʞʘʣʠʩʷ ʘʙʦ ʬʣʶʾʜʦʫʧʦ-

ʨʘʤʠ, ʘʙʦ ʥʝʢʦʣʝʢʪʦʨʘʤʠ ʽ ʥʽʢʦʣʠ ʥʝ ʨʦʟʛʣʷʜʘʣʠʩʷ ʷʢ ʤʦʞʣʠʚʝ ʜʞʝʨʝʣʦ ʚʫʛʣʝ-

ʚʦʜʥʽʚ. ʆʩʥʦʚʥʦʶ ʤʝʪʦʶ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʠʷʚʣʝʥʥʷ, ʚʠʚʯʝʥʥʷ, ʘʥʘʣʽʟ ʽ ʛʝʦʪʝʭ-

ʥʽʯʥʘ ʦʮʽʥʢʘ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʥʘ ʧʦʰʫʢʠ ʥʝʪʨʘʜʠʮʽʡʥʠʭ ʚʫʛʣʝʚʦʜʥʽʚ 

ʦʙôʻʢʪʽʚ ʟ ʤʝʪʦʶ ʾʭ ʧʦʜʘʣʴʰʦʛʦ ʜʝʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ.  

ɿʽʙʨʘʥʠʡ ʟʥʘʯʥʠʡ ʥʦʚʠʡ ʬʘʢʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ ʧʦ ʛʝʦʣʦʛʽʯʥʽʡ ʙʫʜʦʚʽ, ʩʪʨʫʢ-

ʪʫʨʥʠʤ ʦʩʦʙʣʠʚʦʩʪʷʤ, ʣʽʪʦʣʦʛʽʯʥʦʤʫ, ʤʽʥʝʨʘʣʴʥʦʤʫ ʽ ʧʝʪʨʦʛʨʘʬʽʯʥʦʤʫ ʩʢʣʘʜʫ 

ʧʦʪʝʥʮʽʡʥʦ ʥʘʬʪʦʛʘʟʦʥʦʩʥʠʭ ʧʦʨʽʜ, ʾʭ ʧʝʪʨʦʬʽʟʠʯʥʠʤ ʚʣʘʩʪʠʚʦʩʪʷʤ ʽ ʥʘʬʪʦʛʘ-

ʟʦʛʝʥʝʨʘʮʽʡʥʦʤʫ ʧʦʪʝʥʮʽʘʣʫ, ʢʦʤʧʦʥʝʥʪʥʦʤʫ ʩʢʣʘʜʫ ʚʫʛʣʝʚʦʜʥʽʚ ʽ ʩʧʽʚʚʽʜʥʦ-

ʰʝʥʥʶ ʾʭ ʽʟʦʪʦʧʽʚ.  

ɺ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʴ, ʚʠʢʦʥʘʥʠʭ ʟʘ ʫʯʘʩʪʽ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʨʷʜʫ ʚʠʨʦʙ-

ʥʠʯʠʭ ʽ ʥʘʫʢʦʚʠʭ ʦʨʛʘʥʽʟʘʮʽʡ, ʧʽʜʛʦʪʦʚʣʝʥʘ 8-ʪʦʤʥʘ ʤʦʥʦʛʨʘʬʽʷ çʅʝʪʨʘʜʠʮʽʡʥʽ 

ʜʞʝʨʝʣʘ ʚʫʛʣʝʚʦʜʥʽʚ ʋʢʨʘʾʥʠè [ʅʝʪʨʘʜʠʮʽʡʥʽ ʜʞʝʨʝʣʘé, 2014
1-8
], ʤʘʪʝʨʽʘʣʠ 

ʷʢʦʾ ʽ ʣʷʛʣʠ ʚ ʦʩʥʦʚʫ ʮʴʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʧʦʩʽʙʥʠʢʘ.  

ɸʚʪʦʨʠ ʚʜʷʯʥʽ ʨʝʮʝʥʟʝʥʪʘʤ: ʜʦʢʪʦʨʫ ʛʝʦʣ.-ʤʽʥ. ʥʘʫʢ, ʧʨʦʬʝʩʦʨʫ ɿʘʛʥʽʪʢʫ 

ɺ.ʄ., ʜʦʢʪʦʨʫ ʛʝʦʣ. ʥʘʫʢ, ʜʦʮʝʥʪʫ ʐʥʶʢʦʚʫ ʉ.ɭ. ʟʘ ʮʽʥʥʽ ʧʦʨʘʜʠ ʽ ʩʣʫʰʥʽ ʟʘ-

ʫʚʘʞʝʥʥʷ, ʘ ʪʘʢʦʞ ʚʩʽʤ ʩʧʽʚʨʦʙʽʪʥʠʢʘʤ ʅʅɯ çɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʾè, ʷʢʽ ʜʦʧʦʤʘʛʘʣʠ 

ʧʨʠ ʧʽʜʛʦʪʦʚʮʽ ʮʴʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʧʦʩʽʙʥʠʢʘ ʜʦ ʜʨʫʢʫ. 
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ʏɸʉʊʀʅɸ I 

 

ʅɽʊʈɸɼʀʎɯʁʅɯ ʇʆʂʃɸɼʀ ɺʋɻʃɽɺʆɼʅɯɺ  
 

ʇʨʦʙʣʝʤʘ ʥʝʪʨʘʜʠʮʽʡʥʠʭ ʧʦʢʣʘʜʽʚ ʚʫʛʣʝʚʦʜʥʽʚ ʰʠʨʦʢʦ ʚʠʩʚʽʪʣʝʥʘ ʫ ʩʚʽʪʦ-

ʚʽʡ ʣʽʪʝʨʘʪʫʨʽ [ɸʢʩʝʣʴʨʦʜ, 2011; ʃʫʢʠʥ, 2010
1, 2

, 2011
1, 2
; ʅʝʪʨʘʜʠʮʠʦʥʥʳʝ ʠʩʪʦ-

ʯʥʠʢʠé, 1989; Assessment of shale gasé, 2012; EIA Analysisé, 2011; Hadro, 

2010; Holditch, 2007; IEAé, 2012; Kuuskraa et al., 2011; Pflug, 2009; Poprawa, 

2010
1
; Unconventionalé; U.S. Geological Surveyé, 2012; Vidas, Hugman, 2008 ʽ 

ʙʘʛʘʪʦ ʽʥʰʠʭ]. ʆʩʦʙʣʠʚʦ ʩʣʽʜ ʚʽʜʟʥʘʯʠʪʠ ʤʦʥʦʛʨʘʬʽʶ [ʅʝʪʨʘʜʠʮʽʡʥʽé, 2014
1
], 

ʷʢʘ ʽ ʧʦʩʣʫʞʠʣʘ ʦʩʥʦʚʦʶ I ʯʘʩʪʠʥʠ ʮʴʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʧʦʩʽʙʥʠʢʘ.  

 

ʈʆɿɼɯʃ 1 

 

ʆʉʅʆɺʅɯ ɺɯɼʆʄʆʉʊɯ ʑʆɼʆ ʇʆʂʃɸɼɯɺ ɺʋɻʃɽɺʆɼʅɯɺ, 

ʇʆɺôʗɿɸʅʀʍ ɿɯ ʉʃɸʅʎɽɺʀʄʀ ʊʆɺʑɸʄʀ  

 

1.4. ʉʚʽʪʦʚʽ ʨʝʩʫʨʩʠ ʪʘ ʨʦʟʚʠʪʦʢ ʚʠʜʦʙʫʪʢʫ ʥʝʪʨʘʜʠʮʽʡʥʠʭ ʚʫʛʣʝʚʦʜʥʽʚ 

 

ʅʘ ʩʴʦʛʦʜʥʽ ʩʢʫʧʯʝʥʥʷ ʥʝʪʨʘʜʠʮʽʡʥʦʛʦ, ʘʙʦ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʛʘ-

ʟʫ (ɸʇɻ), ʱʦ ʚʢʣʶʯʘʶʪʴ ʩʣʘʥʮʝʚʠʡ ʛʘʟ, ʛʘʟ ʫʱʽʣʴʥʝʥʠʭ ʧʦʨʽʜ ʪʘ ʛʘʟ ʚʫʛʽʣʴʥʠʭ 

ʧʣʘʩʪʽʚ ʻ ʤʝʥʰ ʨʝʥʪʘʙʝʣʴʥʠʤʠ ʽ ʚʘʞʯʠʤʠ ʜʣʷ ʝʢʩʧʣʫʘʪʘʮʽʾ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʟʚʠ-

ʯʘʡʥʠʤʠ, ʪʨʘʜʠʮʽʡʥʠʤʠ ʧʦʢʣʘʜʘʤʠ. ɺʦʜʥʦʯʘʩ, ʨʝʩʫʨʩʠ ʥʝʪʨʘʜʠʮʽʡʥʦʛʦ ʛʘʟʫ, ʭʦʯ 

ʽ ʙʽʣʴʰ ʚʘʞʢʽ ʜʣʷ ʦʩʚʦʻʥʥʷ, ʻ ʟʥʘʯʥʦ ʙʽʣʴʰʠʤʠ ʟʘ ʪʨʘʜʠʮʽʡʥʽ (ʨʠʩ. 1.1). ʆʩʪʘʥʥʽ ʻ 

ʧʨʦʩʪʽʰʠʤʠ ʪʘ ʚʠʛʽʜʥʽʰʠʤʠ ʜʣʷ ʚʠʜʦʙʫʚʘʥʥʷ, ʘʣʝ ʰʚʠʜʢʦ ʚʠʯʝʨʧʫʶʪʴʩʷ.  
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ʈʠʩ. 1.1. ʈʦʟʧʦʜʽʣ ʨʝʩʫʨʩʽʚ ʪʨʘʜʠʮʽʡʥʦʛʦ ʪʘ ʥʝʪʨʘʜʠʮʽʡʥʦʛʦ ʛʘʟʫ ʚ ʩʚʽʪʽ [Holditch, 2007] 

ɿʘ ʦʮʽʥʢʦʶ ʄɸɻɸʊɽ ʩʚʽʪʦʚʽ ʨʝʩʫʨʩʠ ɸʇɻ ʩʢʣʘʜʘʶʪʴ 1000 ʪʨʣʥ ʤ
3
, ʘ ʪʨʘʜʠ-

ʮʽʡʥʦʛʦ ï ʚ 5 ʨʘʟʽʚ ʤʝʥʰʝ (ʚʽʜ 177,4 ʜʦ 213 ʪʨʣʥ ʤ
3
). ʅʘʡʙʽʣʴʰʽ ʟʘʧʘʩʠ ɸʇɻ ʟʦʩʝ-

ʨʝʜʞʝʥʽ ʚ ʈʦʩʽʾ, ʂʘʪʘʨʽ, ɯʨʘʥʽ, ʉʐɸ (120 ʪʨʣʥ ʤ
3
), ʂʠʪʘʾ (36 ʤʣʨʜ ʤ

3
), ɸʚʩʪʨʘʣʽʾ 

(22 ʪʨʣʥ ʤ
3
). ɿʥʘʯʥʠʤʠ ʟʘʧʘʩʘʤʠ ɸʇɻ ʚʦʣʦʜʽʶʪʴ ʂʘʥʘʜʘ, ɯʥʜʽʷ, ʅʽʤʝʯʯʠʥʘ, ʇɸʈ, 

ʋʢʨʘʾʥʘ, ʂʘʟʘʭʩʪʘʥ (ʨʠʩ. 1.2). ʋ ʂʠʪʘʾ ʚʠʜʦʙʫʪʦʢ ʤʝʪʘʥʫ ʟ ʚʫʛʽʣʴʥʠʭ ʧʣʘʩʪʽʚ ʟ 

2005 ʧʦ 2010 ʨʨ. ʟʨʽʩ ʤʘʡʞʝ ʚ 100 ʨʘʟʽʚ (ʜʦ 10 ʤʣʨʜ ʤ
3
). ʂʦʨʧʦʨʘʮʽʾ Statoil, BP, 

Total, ExxonMobil ʦʩʚʦʶʶʪʴ ʤʝʪʘʥʦ-ʚʫʛʽʣʴʥʽ ʨʦʜʦʚʠʱʘ ʪʘ ʜʦʩʣʽʜʞʫʶʪʴ ʧʦʢʣʘʜʠ 

ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ  ʚ ɸʚʩʪʨʽʾ, ʋʛʦʨʱʠʥʽ, ʇʦʣʴʱʽ, ʌʨʘʥʮʽʾ, ʐʚʝʮʽʾ. 
 

 
ʈʠʩ. 1.2. ʉʭʝʤʘ ʧʦʰʠʨʝʥʥʷ ʨʦʜʦʚʠʱ ʥʝʪʨʘʜʠʮʽʡʥʦʛʦ ʛʘʟʫ ʚ ʩʚʽʪʽ [ɺʝʨʪʷʯʠʭ, 2010] 

1 ï ʙʘʩʝʡʥʠ ʟ ʦʮʽʥʝʥʠʤʠ ʨʝʩʫʨʩʘʤʠ; 2 ï ʙʘʩʝʡʥʠ ʟ ʥʝʦʮʽʥʝʥʠʤʠ ʨʝʩʫʨʩʘʤʠ; 3 ï ʢʨʘʾʥʠ, ʱʦ ʨʦ-

ʟʛʣʷʜʘʣʠʩʷ; 4 ï ʢʨʘʾʥʠ, ʱʦ ʥʝ ʨʦʟʛʣʷʜʘʣʠʩʷ 
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ɺʠʜʦʙʫʪʦʢ ɸʇɻ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʟʥʘʯʥʦ ʚʠʱʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʨʘʜʠʮʽʡʥʠʤ 

ʛʘʟʦʤ ʚʠʪʨʘʪʠ, ʤʘʻ ʚʝʣʠʯʝʟʥʠʡ ʧʦʪʝʥʮʽʘʣ ʽ ʙʫʨʭʣʠʚʦ ʨʦʟʚʠʚʘʻʪʴʩʷ. ʉʪʨʘʪʝʛʽʷ 

ʧʦʰʫʢʽʚ ɸʇɻ ʧʝʨʝʜʙʘʯʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʛʣʠʙʣʝʥʦʛʦ ʘʥʘʣʽʟʫ ʚʫʛʣʝʚʦʜʥʝʚʦʾ ʩʠʩ-

ʪʝʤʠ, ʫʤʦʚ ʟʘʣʷʛʘʥʥʷ, ʩʢʣʘʜʫ ʽ ʪʝʢʩʪʫʨʥʦ-ʩʪʨʫʢʪʫʨʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʤʘʪʝʨʠʥ-

ʩʴʢʠʭ ʧʦʨʽʜ. ɺʠʟʥʘʯʘʣʴʥʠʤʠ ʜʣʷ ʨʦʩʪʫ ʚʠʜʦʙʫʪʢʫ ʥʝʪʨʘʜʠʮʽʡʥʦʛʦ ʛʘʟʫ ʻ ʩʧʨʠʷ-

ʪʣʠʚʘ ʩʚʽʪʦʚʘ ʢʦʥôʶʥʢʪʫʨʘ ʨʠʥʢʫ, ʘ ʪʘʢʦʞ ʫʨʷʜʦʚʽ ʟʘʭʦʜʠ, ʱʦ ʩʧʨʷʤʦʚʘʥʽ ʥʘ 

ʟʙʽʣʴʰʝʥʥʷ ʽʥʚʝʩʪʠʮʽʡʥʦʾ ʧʨʠʚʘʙʣʠʚʦʩʪʽ ʪʘʢʠʭ ʦʙôʻʢʪʽʚ. 

ʗʢ ʚʠʜʥʦ ʟ ʨʠʩ. 1.3, ʚʘʞʢʽ ʜʣʷ ʝʢʩʧʣʫʘʪʘʮʽʾ ʨʝʩʫʨʩʠ ɸʇɻ ʟʥʘʯʥʦ ʧʝʨʝʚʠ-

ʱʫʶʪʴ ʨʝʩʫʨʩʠ ʪʨʘʜʠʮʽʡʥʦʛʦ ʛʘʟʫ. ʅʘ ʚʝʨʭʽʚʮʽ ʧʽʨʘʤʽʜʠ ʨʦʟʤʽʱʝʥʽ ʪʨʘʜʠʮʽʡʥʽ 

ʨʦʜʦʚʠʱʘ, ʷʢʽ ʻ ʥʘʡʧʨʦʩʪʽʰʠʤʠ ʽ ʥʘʡʙʽʣʴʰ ʚʠʛʽʜʥʠʤʠ ʜʣʷ ʚʠʜʦʙʫʚʘʥʥʷ, ʘʣʝ 

ʰʚʠʜʢʦ ʚʠʯʝʨʧʫʶʪʴʩʷ. ɽʢʩʧʣʫʘʪʘʮʽʷ ʛʘʟʫ ʟ ʧʦʢʣʘʜʽʚ, ʨʦʟʤʽʱʝʥʠʭ ʙʣʠʞʯʝ ʜʦ ʦʩ-

ʥʦʚʠ ʧʽʨʘʤʽʜʠ, ʩʪʘʻ ʤʦʞʣʠʚʦʶ ʚ ʨʝʟʫʣʴʪʘʪʽ ʨʦʟʚʠʪʢʫ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ ʟʘʣʝ-

ʞʠʪʴ ʚʽʜ ʨʽʚʥʷ ʩʚʽʪʦʚʠʭ ʮʽʥ. ɼʦ ʥʠʟʫ ʧʽʨʘʤʽʜʠ ʪʘʢʦʞ ʟʨʦʩʪʘʶʪʴ ʟʘʪʨʘʪʠ ʪʘ ʝʢʦ-

ʥʦʤʽʯʥʽ ʨʠʟʠʢʠ. ʊʫʪ ʨʦʟʤʽʱʝʥʽ ʧʦʢʣʘʜʠ ʟ ʜʫʞʝ ʚʝʣʠʢʠʤʠ ʛʝʦʣʦʛʽʯʥʠʤʠ ʨʝʩʫʨ-

ʩʘʤʠ, ʘʣʝ ʥʠʟʴʢʠʤ ʢʦʝʬʽʮʽʻʥʪʦʤ ʚʠʣʫʯʝʥʥʷ ʛʘʟʫ.  

 

 
ʈʠʩ. 1.3. ʇʽʨʘʤʽʜʘ ʨʝʩʫʨʩʽʚ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ [Pflug, 2009] 

 

ʋ ʉʐɸ ʚʠʜʦʙʫʪʦʢ ʟ ʪʨʘʜʠʮʽʡʥʠʭ ʨʦʜʦʚʠʱ, ʷʢʠʡ ʜʦʩʷʛ ʤʘʢʩʠʤʫʤʫ ʚ 

1973 ʨ. (615 ʤʣʨʜ ʤ
3
), ʩʠʩʪʝʤʘʪʠʯʥʦ ʟʤʝʥʰʫʚʘʚʩʷ, ʚʦʜʥʦʯʘʩ, ʰʚʠʜʢʦ ʟʨʦʩʪʘʚ 

ʽʤʧʦʨʪ ʛʘʟʫ. ɺʧʨʦʚʘʜʞʝʥʥʷ Nonconventional Fuels Tax Credit ʤʘʣʦ ʥʘ ʤʝʪʽ ʦʩʚʦ-

ʻʥʥʷ ʚʣʘʩʥʠʭ ʟʘʧʘʩʽʚ ʥʝʪʨʘʜʠʮʽʡʥʦʛʦ ʛʘʟʫ, ʱʦ ʤʘʣʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ, ʦʩʢʽʣʴʢʠ 

ʡʦʛʦ ʚʠʜʦʙʫʪʦʢ ʜʦ ʮʴʦʛʦ ʙʫʚ ʥʝʨʝʥʪʘʙʝʣʴʥʠʤ. ʅʝʟʘʙʘʨʦʤ ʪʝʥʜʝʥʮʽʷ ʩʧʘʜʫ ʚʠ-

ʜʦʙʫʪʢʫ ʛʘʟʫ ʙʫʣʘ ʟʫʧʠʥʝʥʘ, ʟ 1987 ʨ. ʚʠʜʦʙʫʪʦʢ ʧʦʯʘʚ ʟʨʦʩʪʘʪʠ, ʘ ʚ 2008 ʨ. ʜʦ-

ʩʷʛ ʨʽʚʥʷ, ʙʣʠʟʴʢʦʛʦ ʜʦ ʧʦʯʘʪʢʫ 70-ʭ ʨʦʢʽʚ. ɼʠʥʘʤʽʢʘ ʧʨʠʨʦʩʪʫ ʟʘʧʘʩʽʚ ʫ ʉʐɸ 
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ʟʘ ʨʘʭʫʥʦʢ ʟʘʣʫʯʝʥʥʷ ʥʝʪʨʘʜʠʮʽʡʥʠʭ ʜʞʝʨʝʣ ʚʫʛʣʝʚʦʜʥʽʚ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 1.4. 

ɿʙʽʣʴʰʝʥʥʷ ʚʠʜʦʙʫʪʢʫ ʛʘʟʫ ʩʪʘʣʦ ʤʦʞʣʠʚʠʤ ʟʘʚʜʷʢʠ ʟʨʦʩʪʘʶʯʽʡ ʯʘʩʪʮʽ ʛʘʟʫ ʟ 

ʨʦʜʦʚʠʱ ɸʇɻ. ʎʴʦʤʫ ʩʧʨʠʷʣʦ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʧʦʜʘʪʢʦʚʠʭ ʧʽʣʴʛ, ʣʽʙʝʨʘʣʽʟʦʚʘ-

ʥʦʛʦ ʨʠʥʢʫ ʛʘʟʫ ʪʘ ʩʝʨʚʽʩʥʠʭ ʧʦʩʣʫʛ, ʨʦʟʚʠʪʢʫ ʪʝʭʥʦʣʦʛʽʾ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʙʫ-

ʨʽʥʥʷ ʪʘ ʤʝʪʦʜʽʚ ʛʽʜʨʦʨʦʟʨʠʚʫ ʧʣʘʩʪʘ, ʟʨʦʩʪʘʶʯʽ ʮʽʥʠ ʥʘ ʛʘʟ (ʨʠʩ. 1.5). 

ʋ 2009 ʨ. ʉʐɸ ʩʪʘʣʠ ʩʚʽʪʦʚʠʤ ʣʽʜʝʨʦʤ ʚʠʜʦʙʫʪʢʫ ʛʘʟʫ (745,3  ʤʣʨʜ ʤ
3
), 

ʧʨʠʯʦʤʫ ʧʦʥʘʜ 40 % ʧʨʠʧʘʜʘʣʦ ʥʘ ʥʝʪʨʘʜʠʮʽʡʥʽ ʜʞʝʨʝʣʘ (26 % ï ʤʝʪʘʥ ʟ ʚʫʛʽ-

ʣʴʥʠʭ ʧʣʘʩʪʽʚ ʽ 14 % ï ʩʣʘʥʮʝʚʠʡ ʛʘʟ). ʎʝ ʧʨʠʟʚʝʣʦ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʥʘʜʤʽʨʥʦʾ 

ʧʨʦʧʦʟʠʮʽʾ ʛʘʟʫ ʥʘ ʩʚʽʪʦʚʦʤʫ ʨʠʥʢʫ ʽ ʟʥʘʯʥʦʛʦ ʧʘʜʽʥʥʷ ʡʦʛʦ ʮʽʥʠ ʜʦ ʧʦʯʘʪʢʫ 

2010 ʨ. ʉʝʨʡʦʟʥʠʭ ʟʤʽʥ ʧʨʦʪʷʛʦʤ 2009 ʨ. ʟʘʟʥʘʚ ʽ ʝʥʝʨʛʝʪʠʯʥʠʡ ʨʠʥʦʢ ɭʚʨʦʧʠ, 

ʜʝ ʈɸʊ çɻʘʟʧʨʦʤè ʟʥʠʟʠʚ ʝʢʩʧʦʨʪ ʛʘʟʫ ʥʘ 11,4 % ʽ ʚʪʨʘʪʠʚ 22 ʤʣʨʜ ʜʦʣʘʨʽʚ 

ʉʐɸ ʧʦʨʽʚʥʷʥʦ ʟ 2008 ʨ. ʈʽʟʢʦ ʟʨʦʩʣʠ ʧʦʩʪʘʚʢʠ ʥʘ ʻʚʨʦʧʝʡʩʴʢʠʡ ʨʠʥʦʢ ʟʨʽʜʞʝ-

ʥʦʛʦ ʛʘʟʫ ʟ ʂʘʪʘʨʫ, ʷʢʠʡ ʚʠʷʚʠʚʩʷ ʥʘʙʘʛʘʪʦ ʜʝʰʝʚʰʠʤ ʚʽʜ ʨʦʩʽʡʩʴʢʦʛʦ. ʋ ʟʚ'ʷʟʢʫ 

ʟ ʮʠʤ çɻʘʟʧʨʦʤè ʙʫʚ ʚʠʤʫʰʝʥʠʡ ʥʝ ʪʽʣʴʢʠ ʚʽʜʢʣʘʩʪʠ ʨʦʟʨʦʙʢʫ ʜʝʢʽʣʴʢʦʭ ʛʘʟʦ-

ʚʠʭ ʨʦʜʦʚʠʱ (ʐʪʦʢʤʘʥʽʚʩʴʢʦʛʦ ʥʘ ʰʝʣʴʬʽ ɹʘʨʝʥʮʦʚʦʛʦ ʤʦʨʷ ʪʘ ɹʦʚʘʥʝʥʢʽʚʩʴ-

ʢʦʛʦ ʥʘ ʧʽʚʦʩʪʨʦʚʽ ʗʤʘʣ), ʘʣʝ ʡ ʟʘʢʦʥʩʝʨʚʫʚʘʪʠ ʂʦʚʠʢʪʠʥʩʴʢʝ ʨʦʜʦʚʠʱʝ ʚ ɯʨ-

ʢʫʪʩʴʢʽʡ ʦʙʣʘʩʪʽ. 

 
ʈʠʩ. 1.4. ɺʠʜʦʙʫʪʦʢ ɸʇɻ ʟ ʨʦʜʦʚʠʱ ʚ ʉʐɸ [Vidas, Hugman, 2008] 

 

http://ru.wikipedia.org/wiki/2009_%D0%B3%D0%BE%D0%B4
http://ru.wikipedia.org/wiki/%D0%9B%D0%B8%D0%B4%D0%B5%D1%80
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ʈʠʩ. 1.5. ɺʘʨʪʽʩʪʴ ʥʘʬʪʠ ʽ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ ʚ ʧʝʨʽʦʜ 1988ï2010 ʨʨ.  

 

ʅʘʩʪʫʧʥʽ ʜʨʘʤʘʪʠʯʥʽ ʧʦʜʽʾ ʥʘ ʨʠʥʢʘʭ ʧʘʣʠʚʦ-ʝʥʝʨʛʝʪʠʯʥʦʾ ʩʠʨʦʚʠʥʠ ʚʽʜʙʫ-

ʣʠʩʷ ʧʨʦʪʷʛʦʤ ʜʨʫʛʦʾ ʧʦʣʦʚʠʥʠ 2014 ʨ. ï ʧʦʯʘʪʢʫ 2015 ʨ., ʢʦʣʠ ʚʽʜʙʫʣʦʩʷ ʩʪʨʽʤ-

ʢʝ ʧʘʜʽʥʥʷ ʮʽʥ ʥʘ ʥʘʬʪʫ. ʎʽʥʘ ʥʘʬʪʠ ʤʘʨʢʠ çɹʨʝʥʪè ʟʥʠʟʠʣʘʩʷ ʚ ʧʝʨʰʽʡ ʧʦʣʦʚʠ-

ʥʽ 2014 ʨ. ʟ ʨʽʚʥʷ $110ï115 ʜʦ $50ï60 ʟʘ ʙʘʨʝʣʴ. ʎʝ ʧʘʜʽʥʥʷ ʧʦʚôʷʟʘʥʝ ʟ ʨʽʟʥʦ-

ʤʘʥʽʪʥʠʤʠ ʧʨʠʯʠʥʘʤʠ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʧʦʣʽʪʠʯʥʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʦʜʥʘʢ, ʙʝʟʩʫʤʥʽʚ-

ʥʠʤ ʬʘʢʪʦʨʦʤ, ʱʦ ʦʙʫʤʦʚʠʚ ʮʝ ʧʘʜʽʥʥʷ, ʻ ʟʨʦʩʪʘʥʥʷ ʚʠʜʦʙʫʪʢʫ ʩʣʘʥʮʝʚʦʾ ʥʘʬʪʠ 

ʚ ʉʐɸ. ɺ ʮʽʣʦʤʫ ʚʠʜʦʙʫʪʦʢ ʥʘʬʪʠ ʚ ʉʐɸ ʟʙʽʣʴʰʠʚʩʷ ʤʘʡʞʝ ʚʜʚʽʯʽ ʟ 2008 ʨ. ʽ ʚ 

2014 ʨ. ʩʷʛʥʫʚ 6,5 ʤʣʥ ʙʘʨʝʣʽʚ ʥʘ ʜʦʙʫ ï ʫ ʧʝʨʰʫ ʯʝʨʛʫ ʟʘ ʨʘʭʫʥʦʢ ʨʦʟʨʦʙʢʠ ʧʦ-

ʢʣʘʜʽʚ ʩʣʘʥʮʝʚʦʾ ʥʘʬʪʠ ʨʦʜʦʚʠʱ ɹʘʢʢʝʥ (Bakken) ʽ ɯʛʣ-ʌʦʨʜ (Eagle Ford). 

ʅʘʜʘʣʽ, ʥʘ ʜʫʤʢʫ ʥʠʟʢʠ ʝʢʩʧʝʨʪʽʚ, ʥʘʩʣʽʜʢʠ ʨʦʟʨʦʙʢʠ ɸʇɻ ʤʦʞʫʪʴ ʤʘʪʠ 

ʛʣʦʙʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ ʽ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʤʽʥʠ ʚʩʽʻʾ ʩʚʽʪʦʚʦʾ ʛʘʟʦʚʦʾ ʝʥʝʨʛʝʪʠʢʠ. ɺʠ-

ʢʦʨʠʩʪʘʥʥʷ ʥʝʪʨʘʜʠʮʽʡʥʠʭ ʚʫʛʣʝʚʦʜʥʽʚ (ɺɺ) ʥʝ ʪʽʣʴʢʠ ʩʫʪʪʻʚʠʤ ʯʠʥʦʤ ʟʤʽʥʠʪʴ 

ʩʪʨʫʢʪʫʨʫ ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʩʚʽʪʫ ʪʘ ʟʫʤʦʚʠʪʴ ʟʥʘʯʥʝ ʟʥʠʞʝʥʥʷ ʮʽʥ ʥʘ 

ʧʨʠʨʦʜʥʠʡ ʛʘʟ ʽ ʥʘʬʪʫ, ʘʣʝ ʡ ʧʨʠʟʚʝʜʝ ʜʦ ʟʥʘʯʥʠʭ ʧʦʣʽʪʠʯʥʠʭ ʥʘʩʣʽʜʢʽʚ, ʟʦʢʨʝ-

ʤʘ, ʙʫʜʝ ʟʘʧʦʙʽʛʘʪʠ ʩʪʚʦʨʝʥʥʶ ʢʘʨʪʝʣʶ ʈʦʩʽʾ, ɯʨʘʥʫ ʽ ɺʝʥʝʩʫʝʣʠ, ʦʙʤʝʞʠʪʴ ʨʦʟ-

ʚʠʪʦʢ ʷʜʝʨʥʦʾ ʧʨʦʛʨʘʤʠ ɯʨʘʥʫ, ʟʘʙʝʟʧʝʯʠʪʴ ʝʥʝʨʛʝʪʠʯʥʫ ʙʝʟʧʝʢʫ ʉʐɸ ʽ ʂʠʪʘʶ. 

ʅʘʧʨʠʢʽʥʮʽ 2009 ʨ. ʂʦʤʽʪʝʪ ʽʟ ʛʘʟʦʚʠʭ ʨʝʩʫʨʩʽʚ ʉʐɸ (Potential Gas 

Committee) ʦʛʦʣʦʩʠʚ ʧʨʦ ʨʘʜʠʢʘʣʴʥʫ ʧʝʨʝʦʮʽʥʢʫ ʨʝʩʫʨʩʽʚ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ ʚ 

ʉʐɸ, ʟʙʽʣʴʰʠʚʰʠ ʾʭ ʟ 1300 ʪʨʣʥ ʢʫʙ. ʬʫʪʽʚ (36,8 ʪʨʣʥ ʤ
3
) ʜʦ 1836 ʪʨʣʥ ʢʫʙ. 

ʬʫʪʽʚ (52,0 ʪʨʣʥ ʤ
3
). ɿ ʥʠʭ 616 ʪʨʣʥ ʢʫʙ ʬʫʪʽʚ ʩʢʣʘʜʘʻ ʩʣʘʥʮʝʚʠʡ ʛʘʟ, ʨʦʜʦʚʠʱʘ 

ʷʢʦʛʦ ʚʽʜʢʨʠʪʽ ʚ ʙʘʩʝʡʥʘʭ: ɸʧʧʘʣʘʮʴʢʦʤʫ, ʄʽʜʢʦʥʪʠʥʝʥʪʫ, ʇʨʠʙʝʨʝʞʥʦʤʫ, 

ʉʢʝʣʷʩʪʠʭ ʛʽʨ. ɺʽʜʜʽʣ ʽʥʬʦʨʤʘʮʽʾ ʄʽʥʽʩʪʝʨʩʪʚʘ ʝʥʝʨʛʝʪʠʢʠ ʉʐɸ (Energy 

Information Administration ï EIA) ʦʮʽʥʶʻ (2009 ʨ.) ʨʝʩʫʨʩʠ ʛʘʟʫ ʚ ʢʨʘʾʥʽ ʚ 2074 

ʪʨʣʥ ʢʫʙ ʬʫʪʽʚ (58,7 ʪʨʣʥ ʤ
3
) ʚ 89 ʙʘʩʝʡʥʘʭ 48 ʰʪʘʪʽʚ. ʎʝ ʝʢʚʽʚʘʣʝʥʪʥʦ 350 ʤʣʨʜ 

ʙʘʨʝʣʽʚ ʥʘʬʪʠ. 
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ʅʘʡʨʘʜʠʢʘʣʴʥʽʰʫ ʦʧʪʠʤʽʩʪʠʯʥʫ ʪʦʯʢʫ ʟʦʨʫ ʧʨʝʜʩʪʘʚʣʷʻ ʢʝʨʽʚʥʠʢ ʜʝʧʘʨʪʘ-

ʤʝʥʪʫ ʥʘʬʪʦʚʠʜʦʙʫʪʢʫ ʚ Texas A&M University ʉʪʝʬʝʥ ʍʦʣʜʽʯ. ʅʘ ʡʦʛʦ ʜʫʤʢʫ, 

ʟ ʧʦʷʚʦʶ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʟʘʧʘʩʠ ʛʘʟʫ, ʷʢʠʡ ʪʝʭʥʽʯʥʦ ʤʦʞʥʘ ʚʠʣʫʯʠʪʠ ʟ ʥʘʜʨ, 

ʧʦʪʨʽʙʥʦ ʟʙʽʣʴʰʠʪʠ ʚ 9 ʨʘʟʽʚ. ɿʦʢʨʝʤʘ, ʜʣʷ ʉʐɸ ʥʦʚʠʡ ʧʦʢʘʟʥʠʢ ʧʝʨʝʚʠʱʫʚʘ-

ʪʠʤʝ 1000 ʪʨʣʥ ʤ
3
. ɿʘ ʧʨʦʛʥʦʟʘʤʠ ʝʢʩʧʝʨʪʽʚ, ʯʝʨʝʟ 10ï20 ʨʦʢʽʚ ʚʠʜʦʙʫʪʦʢ ʩʣʘʥ-

ʮʝʚʦʛʦ ʛʘʟʫ ʚ ʉʐɸ ʟʨʦʩʪʝ ʚ 3ï4 ʨʘʟʠ. ʗʢ ʚʚʘʞʘʻ ʉ. ʍʦʣʜʽʯ, ʘʥʘʣʦʛʽʯʥʫ ʦʧʝʨʘ-

ʮʽʶ ʤʥʦʞʝʥʥʷ ʩʣʽʜ ʧʨʦʚʝʩʪʠ ʽ ʟ ʨʝʩʫʨʩʘʤʠ ʛʘʟʫ ʚ ʽʥʰʠʭ ʢʨʘʾʥʘʭ. ʗʢʱʦ ʪʘʢ, ʪʦ ʥʘ 

ʥʘʡʙʣʠʞʯʝ ʪʠʩʷʯʦʣʽʪʪʷ ʧʨʠʨʦʜʥʠʡ ʛʘʟ ʩʪʘʥʝ ʩʧʨʘʚʜʽ ʥʝʚʠʯʝʨʧʥʠʤ ʝʥʝʨʛʝʪʠʯ-

ʥʠʤ ʨʝʩʫʨʩʦʤ, ʚʽʜʪʽʩʥʠʚʰʠ ʚʫʛʽʣʣʷ.  

ʋ 2020 ʨ., ʟʛʽʜʥʦ ʟ ʦʮʽʥʢʦʶ Ziff Energy, ʚ ʉʐɸ ʙʫʜʫʪʴ ʚʠʜʦʙʫʚʘʪʠ ʚʞʝ 

900 ʤʣʨʜ ʤ
3
 ʛʘʟʫ ʥʘ ʨʽʢ (ʚ 2000 ʨ. ï 723,5 ʤʣʨʜ ʤ

3
). ɺʝʣʠʢʘ ʯʘʩʪʠʥʘ ʧʨʠʨʦʩʪʫ 

ʙʫʜʝ ʟʘʙʝʟʧʝʯʝʥʘ ʟʘʚʜʷʢʠ ʥʝʪʨʘʜʠʮʽʡʥʦʤʫ ʛʘʟʫ (ʨʠʩ. 1.6). ɿʘ ʦʮʽʥʢʦʶ IHS 

CERA, ʜʦ 2018 ʨ. ʚʠʜʦʙʫʪʦʢ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʤʦʞʝ ʩʢʣʘʩʪʠ 180 ʤʣʨʜ ʤ
3
 ʥʘ ʨʽʢ 

(27 %), ʧʣʶʩ 200 ʤʣʨʜ ʤ
3
/ʨʽʢ ʚʫʛʽʣʴʥʦʛʦ ʤʝʪʘʥʫ ʽ ʛʘʟʫ, ʷʢʽ ʚʠʜʦʙʫʚʘʶʪʴʩʷ ʟ 

ʱʽʣʴʥʠʭ ʧʽʩʢʦʚʠʢʽʚ (ʜʘʥʽ EIA), ʱʦ ʚ ʩʫʢʫʧʥʦʩʪʽ ʩʢʣʘʜʘʻ ʚʞʝ ʙʣʠʟʴʢʦ ʧʦʣʦʚʠʥʠ 

ʚʩʴʦʛʦ ʘʤʝʨʠʢʘʥʩʴʢʦʛʦ ʛʘʟʦʚʠʜʦʙʫʚʘʥʥʷ.    

ɿʘ ʽʥʰʠʤʠ ʦʮʽʥʢʘʤʠ ʯʘʩʪʢʘ ʥʝʪʨʘʜʠʮʽʡʥʠʭ ʜʞʝʨʝʣ ʛʘʟʫ, ʥʘʩʘʤʧʝʨʝʜ ʤʝʪʘʥʫ 

ʚʫʛ̔ʣʴʥʠʭ ʧʣʘʩʪʽʚ ʽ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ, ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʜʦʙʫʪʢʫ ʛʘʟʫ ʚ ʉʐɸ ʟʨʦʩʪʝ 

ʟ 42 % ʚ 2007 ʨ. ʜʦ 62 % ʫ 2016 ʨ. (ʨʠʩ. 1.7). ʎʝ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʫʩʧʽʰʥʠʤʠ ʨʝ-

ʟʫʣʴʪʘʪʘʤʠ ʚʠʜʦʙʫʪʢʫ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʽʟ ʩʣʘʥʮʽʚ ɹʘʨʥʝʪ (Barnett), ʌʝʡʝʪʚʽʣʣ 

(Fayetteville) ʽ ɺʫʜʬʦʨʜ (Woodford), ʧʦʟʠʪʠʚʥʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʦʰʫʢʦʚʦ-

ʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʨʦʙʽʪ ʚ ɸʧʧʘʣʘʯʘʭ, ʇʽʚʥʽʯʥʽʡ ʃʫʾʟʽʘʥʽ, ɹʨʠʪʘʥʩʴʢʽʡ ʂʦʣʫʤʙʽʾ, 

ʇʽʚʜʝʥʥʦʤʫ ʊʝʭʘʩʽ. ɺ 2007 ʨ. ʚʠʜʦʙʫʪʦʢ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ ʚ ʉʐɸ ʩʢʣʘʚ 19,3 

ʪʨʣʥ ʢʫʙ. ʬʫʪʽʚ, ʟ ʥʠʭ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ï 1,4 ʪʨʣʥ ʢʫʙ. ʬʫʪʽʚ. ʆʯʽʢʫʻʪʴʩʷ, ʱʦ ʚ 

2020 ʨ. ʚʽʥ ʟʨʦʩʪʝ ʜʦ 4,8 ʪʨʣʥ ʢʫʙ. ʬʫʪʽʚ. ʎʝ ʜʦʟʚʦʣʠʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʧʨʦʤʠʩʣʦ-

ʚʽʩʪʴ ʉʐɸ ʧʨʠʨʦʜʥʠʤ ʛʘʟʦʤ ʥʘ 116 ʨʦʢʽʚ (ʥʘ ʨʽʚʥʽ ʚʠʜʦʙʫʪʢʫ 2007 ʨ.). 
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ʈʠʩ. 1.6. ɺʠʜʦʙʫʚʘʥʥʷ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ ʚ ʉʐɸ ʽʟ ʨʽʟʥʠʭ ʜʞʝʨʝʣ 

 

 
ʈʠʩ. 1.7. ʏʘʩʪʢʘ ɸʇɻ ʫ ʟʘʛʘʣʴʥʦʤʫ ʚʠʜʦʙʫʪʢʫ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ ʚ ʉʐɸ [Poprawa, 2010

3
] 

 

ʈʦʟʰʠʨʝʥʥʷ ʚʣʘʩʥʦʛʦ ʚʠʜʦʙʫʪʢʫ ʚʞʝ ʜʦʟʚʦʣʠʣʦ ʉʐɸ ʤʽʥʽʤʽʟʫʚʘʪʠ ʽʤʧʦʨʪ 

ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ. ʋ ʤʘʡʙʫʪʥʴʦʤʫ ʧʦʩʪʘʥʝ ʧʠʪʘʥʥʷ ʝʢʩʧʦʨʪʫ ʛʘʟʫ, ʟʦʢʨʝʤʘ, ʟʨʽʜ-

ʞʝʥʦʛʦ ʛʘʟʫ, ʱʦ ʟʘʙʝʟʧʝʯʠʪʴ ʉʐɸ ʛʽʜʥʝ ʤʽʩʮʝ ʥʘ ʤʽʞʥʘʨʦʜʥʠʭ ʨʠʥʢʘʭ ʛʘʟʫ.  

ʉʪʨʽʤʢʠʡ ʨʽʩʪ ʚʠʜʦʙʫʪʢʫ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʟʘ ʦʩʪʘʥʥʽ ʢʽʣʴʢʘ ʨʦʢʽʚ ʚʽʜʙʫʚʘʚ-

ʩʷ ʟʘʚʜʷʢʠ ʨʦʟʚʠʪʢʫ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʧʝʨʝʜʫʩʽʤ ʟʘ ʨʘʭʫʥʦʢ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʙʫʨʽʥʥʷ (ʨʠʩ. 1.8). 
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ʈʠʩ. 1.8. ʉʭʝʤʘ ʚʠʜʦʙʫʪʢʫ ʛʘʟʫ ʛʦʨʠʟʦʥʪʘʣʴʥʠʤʠ ʽ ʚʝʨʪʠʢʘʣʴʥʠʤʠ ʩʚʝʨʜʣʦʚʠʥʘʤʠ 

 

ɿʛʘʜʘʥʽ ʝʬʝʢʪʠ ʟʙʽʣʴʰʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʽ ʟʤʝʥʰʝʥʥʷ ʟʘʪʨʘʪ ʩʫʪʪʻʚʦ ʧʽʜ-

ʩʠʣʶʚʘʣʠʩʷ ʩʪʘʙʽʣʴʥʦ ʟʨʦʩʪʘʶʯʠʤʠ ʮʽʥʘʤʠ ʥʘ ʧʨʠʨʦʜʥʠʡ ʛʘʟ. ʇʽʩʣʷ ʪʨʠʚʘʣʦʛʦ 

ʧʝʨʽʦʜʫ ʩʪʘʙʽʣʽʟʘʮʽʾ ʥʘ ʨʽʚʥʽ $2 ʟʘ 1 ʪʠʩ. cf ($0,07 ʟʘ 1 ʤ
3
) ʚ 1986ï2008 ʨ., ʮʽʥʠ ʥʘ 

ʛʘʟ ʟʨʦʩʣʠ ʜʦ $11 ʟʘ 1 ʪʠʩ. cf ($0,39 ʟʘ 1 ʤ
3
), ʱʦ ʚ ʯʘʩʽ ʟʙʽʛʣʦʩʷ ʟʽ ʩʪʨʽʤʢʠʤ ʨʦʟ-

ʚʠʪʢʦʤ ʚʠʜʦʙʫʪʢʫ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʫ ʉʐɸ. ʆʜʥʦʯʘʩʥʦ ʟ ʧʦʯʘʪʢʦʤ ʧʨʦʤʠʩʣʦʚʦ-

ʛʦ ʚʠʜʦʙʫʪʢʫ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʧʨʦʪʷʛʦʤ 2009-2010 ʨʨ. ʮʽʥʘ ʛʘʟʫ ʥʘ ʩʧʦʪʦʚʦʤʫ 

ʨʠʥʢʫ ʉʐɸ ʟʥʠʟʠʣʘʩʴ ʫ 2 ʨʘʟʠ (ʨʠʩ. 1.9).  

 

 
 

ʈʠʩ. 1.9. ɼʠʥʘʤʽʢʘ ʟʤʽʥ ʮʽʥ ʥʘ ʛʘʟ ʫ ʩʚʽʪʽ ʟ 1985 ʧʦ 2009 ʨʦʢʠ 
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ʇʘʜʽʥʥʷ ʩʧʦʪʦʚʠʭ ʮʽʥ ʥʘ ʛʘʟ ʧʨʠʤʫʩʠʣʦ çɻʘʟʧʨʦʤè ʚʽʜʧʦʚʽʜʥʦ ʟʥʠʟʠʪʠ ʮʽʥʠ 

ʟʘ ʜʦʚʛʦʩʪʨʦʢʦʚʠʤʠ ʢʦʥʪʨʘʢʪʘʤʠ ʧʨʠʙʣʠʟʥʦ ʥʘ $50ï70 ʟʘ ʪʠʩ. ʤ
3
. ɺ ʫʤʦʚʘʭ ʥʝ-

ʦʙʭʽʜʥʦʩʪʽ ʟʥʠʞʝʥʥʷ ʮʽʥ ʥʘ ʛʘʟ ʥʘ ʨʠʥʢʫ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ (ɭʉ), çɻʘʟʧʨʦʤè 

ʚʠʤʫʰʝʥʠʡ ʧʽʜʚʠʱʫʚʘʪʠ ʮʽʥʫ ʥʘ ʛʘʟ ʥʘ ʚʥʫʪʨʽʰʥʴʦʤʫ ʨʠʥʢʫ. ɺ 2009 ʨ. ʮʽʥʘ ʛʘʟʫ 

ʟʙʽʣʴʰʠʣʘʩʷ ʪʘʤ ʥʘ 46 %. ɺʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʨʦʩʽʡʩʴʢʦʾ 

ʧʨʦʜʫʢʮʽʾ ʨʽʟʢʦ ʟʥʠʟʠʣʘʩʷ, ʽ ʚ 2010 ʨ. çɻʘʟʧʨʦʤʫè ʜʦʚʝʣʦʩʷ ʧʽʪʠ ʥʘ ʧʦʩʪʫʧʢʠ ʚ 

ʪʘʨʠʬʘʭ ʜʣʷ ʟʘʨʫʙʽʞʥʠʭ ʩʧʦʞʠʚʘʯʽʚ, ʦʜʥʦʯʘʩʥʦ ʟʥʠʟʠʚʰʠ ʦʙ'ʻʤʠ ʝʢʩʧʦʨʪʫ ʥʘ 

11,4 % ï ʜʦ 140 ʤʣʨʜ ʤ
3
.   

ɺ ʮʽʣʦʤʫ, ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ ʝʢʩʧʣʫʘʪʘʮʽʾ ʨʦʜʦʚʠʱ ʛʘʟʫ ʟʘʣʝʞʠʪʴ, ʛʦʣʦʚʥʠʤ 

ʯʠʥʦʤ, ʚʽʜ ʪʨʴʦʭ ʩʢʣʘʜʦʚʠʭ: ʧʨʦʤʠʩʣʦʚʠʭ ʟʘʧʘʩʽʚ ʛʘʟʫ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʟ ʷʢʦʶ 

ʚʠʜʦʙʫʚʘʻʪʴʩʷ ʛʘʟ, ʦʧʝʨʘʪʠʚʥʠʭ ʟʘʪʨʘʪ (ʚ ʦʩʥʦʚʥʦʤʫ ʥʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʝ ʙʫʨʽʥ-

ʥʷ), ʪʦʙʪʦ ʩʢʽʣʴʢʠ ʛʘʟʫ ʤʦʞʥʘ ʚʠʜʦʙʫʪʠ ʟ ʨʦʜʦʚʠʱʘ, ʚ ʷʢʦʤʫ ʪʝʤʧʽ, ʘ ʪʘʢʦʞ 

ʷʢʠʤʠ ʙʫʜʫʪʴ ʟʘʪʨʘʪʠ ʥʘ ʡʦʛʦ ʚʠʜʦʙʫʪʦʢ.  

ɸʤʝʨʠʢʘʥʩʴʢʠʡ ʫʩʧʽʭ ʥʘʜʠʭʘʻ ʟʘʨʘʟ ʜʦ ʽʥʪʝʥʩʠʚʥʠʭ ʧʦʰʫʢʽʚ ʥʝʪʨʘʜʠʮʽʡ-

ʥʠʭ ʨʦʜʦʚʠʱ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ ʚ ʽʥʰʠʭ ʢʨʘʾʥʘʭ, ʚʢʣʶʯʘʶʯʠ ʻʚʨʦʧʝʡʩʴʢʽ. ɺ ɭʚ-

ʨʦʧʽ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʻ ʩʣʘʥʮʽ ʨʽʟʥʦʛʦ ʚʽʢʫ: ʥʠʞʥʴʦʧʘʣʝʦʟʦʡʩʴʢʽ ʚ ʇʽʚʜʝʥʥʽʡ 

ʐʚʝʮʽʾ ʪʘ ʇʦʣʴʱʽ; ʧʝʨʤʩʴʢʦ-ʢʘʤôʷʥʦʚʫʛʽʣʴʥʽ ʫ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʽʡ ʅʽʤʝʯʯʠʥʽ; 

ʥʠʞʥʴʦʶʨʩʴʢʽ ʫ ʅʠʞʥʴʦʩʘʢʩʦʥʩʴʢʦʤʫ ʙʘʩʝʡʥʽ ʅʽʤʝʯʯʠʥʠ ʪʘ ʫ ʇʘʨʠʟʴʢʦʤʫ ʙʘ-

ʩʝʡʥʽ ʌʨʘʥʮʽʾ; ʥʠʞʥʴʦʶʨʩʴʢʽ ʽ ʢʨʝʡʜʦʚʽ ʚ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʦʤʫ ʙʘʩʝʡʥʽ ʌʨʘʥʮʽʾ; 

ʚʝʨʭʥʴʦʶʨʩʴʢʽ ʫ ɺʽʜʝʥʩʴʢʦʤʫ ʙʘʩʝʡʥʽ; ʥʠʞʥʴʦʢʨʝʡʜʦʚʽ ʚ ɸʥʛʣʽʾ; ʢʘʡʥʦʟʦʡʩʴʢʽ ʫ 

ʟʘʧʘʜʠʥʽ ʄʘʢʦ ʚ ʋʛʦʨʱʠʥʽ. 

ʅʘʡʽʥʪʝʥʩʠʚʥʽʰʝ ʧʦʰʫʢʠ ʚʫʛʣʝʚʦʜʥʽʚ ʫ ʩʣʘʥʮʝʚʠʭ ʚʽʜʢʣʘʜʘʭ ɭʚʨʦʧʠ ʧʨʦ-

ʚʦʜʷʪʴʩʷ ʚ ʇʦʣʴʱʽ [Ciechanowska et al., 2012; Hadro, 2010; Kiersnowski, Dyrka, 

2013, Lis, 2010; Poprawa, 2010
1, 2
]. ʊʘʢ, ʩʪʘʥʦʤ ʥʘ 1 ʪʨʘʚʥʷ 2014 ʨ. ʚʠʜʘʥʦ 80 

ʢʦʥʮʝʩʽʡ ʥʘ ʨʦʟʚʽʜʢʫ ʨʦʜʦʚʠʱ ʚʫʛʣʝʚʦʜʥʝʚʦʾ ʩʠʨʦʚʠʥʠ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʩʣʘʥʮʝʚʦʛʦ 

ʛʘʟʫ. ɼʦ 5 ʪʨʘʚʥʷ ʢʦʥʮʝʩʽʦʥʝʨʠ ʧʨʦʙʫʨʠʣʠ 63 ʨʦʟʚʽʜʫʚʘʣʴʥʽ ʩʚʝʨʜʣʦʚʠʥʠ. ʅʘʡ-

ʙʽʣʴʰʝ ʜʦʩʷʛʥʝʥʥʷ ʟ ʨʦʟʚʽʜʢʠ ʙʫʣʦ ʫ 2012 ʨʦʮʽ, ʢʦʣʠ ʙʫʣʦ ʧʨʦʙʫʨʝʥʦ 24 ʩʚʝʨʜ-

ʣʦʚʠʥʠ, ʨʘʥʽʰʝ ʫ 2011 ʨ. ï 11, ʘ ʚ 2010 ʨ. ï 3. ʋ 2013 ʨʦʮʽ ʙʫʣʦ ʷʚʥʝ ʟʥʠʞʝʥʥʷ ʚ 

ʧʦʰʫʢʘʭ ï ʧʨʦʙʫʨʝʥʦ ʪʽʣʴʢʠ 14 ʩʚʝʨʜʣʦʚʠʥ, ʥʝ ʜʠʚʣʷʯʠʩʴ ʥʘ ʟʘʷʚʣʝʥʽ 40. ɺ ʜʘ-

ʥʠʡ ʯʘʩ ʜʠʥʘʤʽʢʘ ʙʫʨʽʥʥʷ ʟʙʽʣʴʰʫʻʪʴʩʷ ï ʩʪʘʥʦʤ ʥʘ 5 ʪʨʘʚʥʷ 2014 ʨʦʢʫ ʚʞʝ 

ʧʨʦʙʫʨʝʥʦ 10 ʩʚʝʨʜʣʦʚʠʥ ʽ ʱʝ ʜʚʽ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʩʪʘʜʽʾ ʧʨʦʭʦʜʢʠ.  

ɹʫʨʦʚʽ ʨʦʙʦʪʠ ʚʝʜʫʪʴʩʷ ʫ 8-ʤʠ ʚʦʻʚʦʜʩʪʚʘʭ. ɹʽʣʴʰʽʩʪʴ ʩʚʝʨʜʣʦʚʠʥ ʧʨʦʙʫ-

ʨʝʥʽ ʚ ʇʦʤʦʨʩʴʢʦʤʫ ʚʦʻʚʦʜʩʪʚʽ ï 28. ʑʝ ʜʚʽ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʙʫʨʽʥʥʷ. ɯʥ-

ʪʝʥʩʠʚʥʘ ʨʦʙʦʪʘ ʙʫʣʘ ʪʘʢʦʞ ʧʨʦʚʝʜʝʥʘ ʫ ʃʶʙʣʽʥʩʴʢʦʤʫ ʚʦʻʚʦʜʩʪʚʽ ʜʝ ʥʘ ʪʨʘ-

ʚʝʥʴ 2014 ʨʦʢʫ ʩʢʣʘʣʘ 18 ʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʩʚʝʨʜʣʦʚʠʥ. ʋ ʯʘʩʪʠʥʽ ʮʠʭ ʩʚʝʨʜʣʦʚʠʥ 

ʧʨʦʚʦʜʷʪʴʩʷ ʩʧʝʮʽʘʣʴʥʽ ʧʨʦʮʝʜʫʨʠ, ʷʢʽ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʧʦʧʝʨʝʜʥʶ ʦʮʽʥʢʫ ʨʝʩʫʨ-

ʩʽʚ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ. ɻʽʜʨʦʨʦʟʨʠʚʠ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʫ 21 (33,3 % ʛʦʪʦʚʠʭ) ʩʚʝʨʜ-

ʣʦʚʠʥʽ, ʟ ʷʢʠʭ ʪʽʣʴʢʠ 8 ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ. ʋ 4 ʩʚʝʨʜʣʦʚʠʥʘʭ ʟʨʦʙʣʝʥʽ ʜʽʘʛʥʦʩʪʠʯ-

ʥʝ ʥʘʛʥʽʪʘʥʥʷ (ʪʝʩʪʫʚʘʥʥʷ). ɺ 38 ʩʚʝʨʜʣʦʚʠʥʘʭ (60,3 %) ʥʝ ʙʫʣʦ ʜʦ ʮʴʦʛʦ ʯʘʩʫ 

ʥʽʷʢʠʭ ʩʧʝʮʽʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ɸʢʪʠʚʥʦ ʚʝʜʫʪʴʩʷ ʧʝʨʝʛʦʚʦʨʠ ʟ ʧʦʪʝʥʮʽʡʥʠʤʠ ʽʥʚʝʩʪʦʨʘʤʠ, ʱʦ ʟʘʮʽʢʘʚʣʝʥʽ 

ʚ ʦʪʨʠʤʘʥʥʽ ʧʦʰʫʢʦʚʠʭ ʢʦʥʮʝʩʽʡ. ʇʝʨʽʦʜ ʜʽʾ ʪʘʢʠʭ ʢʦʥʮʝʩʽʡ ʩʪʘʥʦʚʠʪʴ ʫ ʩʝʨʝʜ-

ʥʴʦʤʫ 5 ʨʦʢʽʚ. ʗʢʱʦ ʧʦʢʣʘʜʠ ʛʘʟʫ ʙʫʜʫʪʴ ʟʥʘʡʜʝʥʽ, ʧʝʨʝʛʦʚʦʨʠ ʧʨʦ ʥʘʜʘʥʥʷ 

ʢʦʥʮʝʩʽʡ ʟ ʚʠʜʦʙʫʪʢʫ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʙʫʜʫʪʴ ʧʨʦʜʦʚʞʝʥʽ. 
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ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʥʝʪʨʘʜʠʮʽʡʥʦʛʦ ʛʘʟʫ, ʩʣʘʥʮʝʚʘ ʥʘʬʪʘ ʚ ʥʝʟʥʘʯʥʠʭ ʢʽʣʴʢʦʩʪʷʭ 

ʚʠʜʦʙʫʚʘʣʘʩʴ ʟ ʜʘʚʥʽʭ ʯʘʩʽʚ ʫ ʨʷʜʽ ʨʝʛʽʦʥʽʚ ʩʚʽʪʫ, ʜʝ ʚʽʜʦʤʽ ʚʠʭʦʜʠ ʥʘʬʪʦʥʦʩʥʠʭ 

ʩʣʘʥʮʽʚ ʥʘ ʧʦʚʝʨʭʥʶ. ʆʜʥʘʢ ʟ ʧʦʯʘʪʢʦʤ ʪʝʭʥʽʯʥʦʾ ʨʝʚʦʣʶʮʽʾ ʥʘ ʨʫʙʝʞʽ ʍɯʍ-ʍʍ 

ʩʪʦʣʽʪʴ ʽ ʚʽʜʢʨʠʪʪʷ ʚʝʣʠʢʠʭ ʨʦʜʦʚʠʱ çʪʨʘʜʠʮʽʡʥʦʾè ʥʘʬʪʠ, ʨʦʟʨʦʙʢʘ ʧʦʢʣʘʜʽʚ 

ʩʣʘʥʮʝʚʦʾ ʥʘʬʪʠ ʚʽʜʽʡʰʣʘ ʥʘ ʜʨʫʛʠʡ ʧʣʘʥ. ʉʧʨʘʚʞʥʻ ʚʽʜʨʦʜʞʝʥʥʷ ʚʠʜʦʙʫʪʢʫ 

ʩʣʘʥʮʝʚʦʾ ʥʘʬʪʠ ʚʽʜʙʫʣʦʩʷ ʥʘ ʧʦʯʘʪʢʫ XXI ʩʪ., ʱʦ ʧʦʚôʷʟʘʥʝ ʟ ʮʽʣʠʤ ʨʷʜʦʤ ʧʨʠ-

ʯʠʥ, ʦʩʥʦʚʥʠʤʠ ʟ ʷʢʠʭ ʻ ʧʽʜʚʠʱʝʥʥʷ ʮʽʥʠ ʥʘ ʥʘʬʪʫ, ʧʦʣʽʪʠʯʥʘ ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ ʚ 

ʦʩʥʦʚʥʠʭ ʥʘʬʪʦʚʠʜʦʙʫʚʥʠʭ ʨʘʡʦʥʘʭ ʩʚʽʪʫ (ɺʝʥʝʩʫʝʣʘ, ɯʨʘʥ, ʃʽʚʽʷ, ʈʦʩʽʷ ʪʦʱʦ) ʽ 

ʨʦʟʚʠʪʦʢ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʠʜʦʙʫʪʢʫ. ɹʝʟʧʝʨʝʯʥʠʤ ʧʽʦʥʝʨʦʤ ʫ ʮʽʡ ʛʘʣʫʟʽ ʻ 

ʉʐɸ, ʜʦ ʷʢʠʭ ʫ ʧʦʜʘʣʴʰʦʤʫ ʧʨʠʻʜʥʫʶʪʴʩʷ ʂʘʥʘʜʘ, ɸʚʩʪʨʘʣʽʷ, ʁʦʨʜʘʥʽʷ ʪʘ ʽʥ-

ʰʠ ʢʨʘʾʥʠ. ɺ ʮʽʣʦʤʫ ʚʠʜʦʙʫʪʦʢ ʥʘʬʪʠ ʚ ʉʐɸ ʟʙʽʣʴʰʠʚʩʷ ʤʘʡʞʝ ʚʜʚʽʯʽ ʟ 2008 ʨ. 

ʽ ʚ 2014 ʨ. ʩʷʛʥʫʚ 6,5 ʤʣʥ ʙʘʨʝʣʽʚ ʥʘ ʜʦʙʫ ï ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʟʘ ʨʘʭʫʥʦʢ ʨʦʟʨʦʙʢʠ 

ʧʦʢʣʘʜʽʚ ʩʣʘʥʮʝʚʦʾ ʥʘʬʪʠ ʨʦʜʦʚʠʱ ɹʘʢʢʝʥ ʽ ɯʛʣ-ʌʦʨʜ. 

ɿʘ ʜʝʷʢʠʤʠ ʦʮʽʥʢʘʤʠ, ʨʝʩʫʨʩʠ ʩʣʘʥʮʝʚʦʾ ʥʘʬʪʠ ʫ ʩʚʽʪʽ ʤʦʞʫʪʴ ʩʷʛʘʪʠ 2ï3 

ʪʨʣʥ ʙʘʨʝʣʽʚ, ʪʦʙʪʦ ʚʜʚʽʯʽ ʧʝʨʝʚʠʱʫʚʘʪʠ ʥʘʷʚʥʽ ʩʚʽʪʦʚʽ ʟʘʧʘʩʠ ʥʘʬʪʠ (190 ʤʣʨʜ 

ʪ ʯʠ 1,3 ʪʨʣʥ ʙʘʨʝʣʽʚ): ʫ ʉʐɸ ï 1,5 ʪʨʣʥ ʙʘʨʝʣʽʚ, ʫ ʂʠʪʘʾ ï 335 ʤʣʨʜ, ʚ ɯʟʨʘʾʣʽ ï 

250 ʤʣʨʜ, ʚ ʈʦʩʽʾ ï 240 ʤʣʨʜ ʙʘʨʝʣʽʚ. 

 

1.5. ɿʘʛʘʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘʬʪʦʛʘʟʦʥʦʩʥʦʩʪʽ ʩʣʘʥʮʝʚʠʭ ʧʦʨʽʜ 

 

ʉʣʘʥʮʝʚʽ ʥʘʬʪʘ ʽ ʛʘʟ ï ʮʝ ʪʝʨʤʽʥʠ, ʱʦ ʤʽʮʥʦ ʫʚʽʡʰʣʠ ʚ ʥʘʫʢʦʚʫ ʣʽʪʝʨʘʪʫʨʫ 

ʪʘ ʧʨʘʢʪʠʢʫ ʛʝʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʥʘʬʪʫ ʽ ʛʘʟ. ʎʝ ʧʨʠʨʦʜʥʽ ʚʫʛʣʝʚʦʜʥʝʚʽ 

ʩʧʦʣʫʢʠ, ʷʢʽ ʫʪʚʦʨʠʣʠʩʴ ʪʘ ʟʥʘʭʦʜʷʪʴʩʷ ʩʧʝʮʠʬʽʯʥʠʭ ʧʨʠʨʦʜʥʠʭ ʚʫʛʣʝʚʦʜʥʝʚʠʭ 

ʩʠʩʪʝʤʘʭ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʪʨʘʜʠʮʽʡʥʠʭ (ʢʦʥʚʝʥʮʽʡʥʠʭ) ʩʢʫʧʯʝʥʴ ʥʘʬʪʠ ʽ ʛʘʟʫ, ʱʦ 

ʫʪʚʦʨʶʶʪʴ ʫ ʢʦʣʝʢʪʦʨʽ ʩʫʮʽʣʴʥʫ ʬʘʟʫ, ʥʝʪʨʘʜʠʮʽʡʥʽ ɺɺ ʫʪʚʦʨʶʶʪʴ ʜʠʩʢʨʝʪʥʽ 

ʬʘʟʠ, ʧʨʠʫʨʦʯʝʥʽ ʜʦ ʚʽʜʢʨʠʪʠʭ ʽ ʟʘʢʨʠʪʠʭ ʧʦʨ, ʘ ʪʘʢʦʞ ʩʦʨʙʦʚʘʥʽ ʆʈ. ɿʘʛʘʣʴʥʘ 

ʻʤʥʽʩʪʴ ʧʨʦʩʪʦʨʫ ʪʘʢʦʾ ʧʦʨʦʜʠ, ʟʘʧʦʚʥʝʥʦʛʦ ɺɺ, ʷʢ ʧʨʘʚʠʣʦ, ʧʝʨʝʚʠʱʫʻ ʟʘʛʘʣʴ-

ʥʫ ʧʦʨʠʩʪʽʩʪʴ ʧʦʨʦʜʠ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʽʥʰʠʭ ʪʠʧʽʚ ɺɺ, ʩʣʘʥʮʝʚʽ ʥʘʬʪʘ ʽ ʛʘʟ ʛʝʥʝ-

ʪʠʯʥʦ ʪʘ ʧʨʦʩʪʦʨʦʚʦ ʧʦʚ'ʷʟʘʥʽ ʟ ʤʘʣʦʧʨʦʥʠʢʥʠʤʠ ʦʩʘʜʦʚʠʤʠ ʠ ʛʽʨʩʴʢʠʤʠ ʧʦʨʦ-

ʜʘʤʠ ʟ ʧʽʜʚʠʱʝʥʠʤ ʚʤʽʩʪʦʤ ʧʝʣʽʪʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʪʝʨʤʽʥʫ çʩʣʘ-

ʥʝʮʴè ʜʦ ʪʘʢʠʭ ʧʦʨʽʜ ʫʤʦʚʥʝ, ʦʩʢʽʣʴʢʠ ʚʽʜʦʙʨʘʞʘʻ ʣʠʰʝ ʪʝʢʩʪʫʨʥʽ ʦʩʦʙʣʠʚʦʩʪʽ 

ʰʠʨʦʢʦʛʦ ʢʣʘʩʫ ʦʩʘʜʦʚʠʭ ʽ ʤʝʪʘʤʦʨʬʽʯʥʠʭ ʧʦʨʽʜ, ʚʢʣʶʯʘʶʯʠ ʽ ʜʦʢʝʤʙʨʽʡʩʴʢʽ. 

ɼʘʣʝʢʦ ʥʝ ʚʩʽ ʚʦʥʠ ʤʽʩʪʷʪʴ ɺɺ. ɺ ʣʽʪʝʨʘʪʫʨʽ ʪʘʢʦʞ ʟʘʩʪʦʩʦʚʫʶʪʴ ʪʝʨʤʽʥʠ çʥʘʬ-

ʪʦʚʠʡ ʩʣʘʥʝʮʴè ʪʘ çʛʦʨʶʯʠʡ ʩʣʘʥʝʮʴè ï ʧʝʣʽʪʦʤʦʨʬʥʽ ʧʦʨʦʜʠ, ʷʢʽ ʚʤʽʱʫʶʪʴ ʢʝ-

ʨʦʛʝʥ ʫ ʪʘʢʽʡ ʢʽʣʴʢʦʩʪʽ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʫʚʘʪʠ ʟ ʥʠʭ ʫ ʨʝʟʫʣʴʪʘʪʽ ʩʫʭʦʾ ʧʝʨʝ-

ʛʦʥʢʠ ʨʽʜʢʽ (çʩʣʘʥʮʝʚʝ ʤʘʩʣʦè ʘʙʦ ʩʠʥʪʝʪʠʯʥʘ ʥʘʬʪʘ) ʪʘ ʛʘʟʦʧʦʜʽʙʥʽ ʚʫʛʣʝʚʦʜʥʽ.  

ʆʩʥʦʚʥʠʤ ʢʨʠʪʝʨʽʻʤ, ʟʘ ʷʢʠʤ ʩʣʘʥʮʽ, ʱʦ ʚʤʽʱʫʶʪʴ ɺɺ ʚʽʜʨʽʟʥʷʶʪʴ ʚʽʜ 

ʟʚʠʯʘʡʥʠʭ ʦʩʘʜʦʚʠʭ ʛʣʠʥʠʩʪʠʭ ʧʦʨʽʜ (ʘʙʦ ʟ ʧʽʜʚʠʱʝʥʠʤ ʚʤʽʩʪʦʤ ʛʣʠʥʠʩʪʦʾ 

ʢʦʤʧʦʥʝʥʪʠ), ʻ ʥʘʷʚʥʽʩʪʴ ʫ ʾʭ ʩʢʣʘʜʽ ʆʈ. ɿʘ ʾʾ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʚʠʜʽʣʷʶʪʴ ʥʠʟʴʢʦ-

ʚʫʛʣʝʮʝʚʽ (1-3 %), ʚʫʛʣʝʮʝʚʽ (3-10 %) ʪʘ ʚʠʩʦʢʦʚʫʛʣʝʮʝʚʽ (ʙʽʣʴʰʝ 10 %) ʧʦʨʦʜʠ 

[ʃʫʢʠʥ, 1997, 2011
1
]. ɿʙʘʛʘʯʝʥʽʩʪʴ ʆʈ ʟʘʟʚʠʯʘʡ ʦʙʫʤʦʚʣʶʻ ʪʝʤʥʦ-ʩʽʨʝ ʜʦ ʯʦʨʥʦ-

ʛʦ ʟʘʙʘʨʚʣʝʥʥʷ ʪʘʢʠʭ ʧʦʨʽʜ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʾʭ ʯʘʩʪʦ ʥʘʟʠʚʘʶʪʴ çʯʦʨʥʠʤʠ ʩʣʘʥ-

ʮʷʤʠè, ʘ ʪʦʚʱʽ, ʷʢʽ ʚʦʥʠ ʩʢʣʘʜʘʶʪʴ ï çʯʦʨʥʦʩʣʘʥʮʝʚʠʤʠ ʬʦʨʤʘʮʽʷʤʠè. ʊʘʢʠʤ 
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ʬʦʨʤʘʮʽʷʤ ʚʣʘʩʪʠʚʘ ʥʘʷʚʥʽʩʪʴ ʜʽʘʛʝʥʝʪʠʯʥʦʛʦ ʧʽʨʠʪʫ, ʘ ʪʘʢʦʞ ʪʘʢʠʭ ʝʣʝʤʝʥʪʽʚ 

ʷʢ ʥʽʢʝʣʴ, ʢʦʙʘʣʴʪ, ʚʘʥʘʜʽʡ, ʭʨʦʤ, ʤʽʜʴ, ʫʨʘʥ. 

ʊʨʠʚʘʣʽ ʜʦʩʣʽʜʞʝʥʥʷ ʦʩʘʜʦʚʦʛʦ ʰʘʨʫ ʥʘʰʦʾ ʧʣʘʥʝʪʠ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʯʦʨ-

ʥʦʩʣʘʥʮʝʚʽ ʬʦʨʤʘʮʽʾ ʬʦʨʤʫʚʘʣʠʩʴ ʥʝ ʧʦʩʪʽʡʥʦ, ʘ ʣʠʰʝ ʥʘ ʦʢʨʝʤʠʭ ʧʦʨʽʚʥʷʥʦ 

ʢʦʨʦʪʢʠʭ ʚʽʜʨʽʟʢʘʭ ʛʝʦʣʦʛʽʯʥʦʛʦ ʯʘʩʫ ʚ ʤʦʨʩʴʢʠʭ ʪʘ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʙʝʟʢʠʩʥʝ-

ʚʠʭ (ʘʥʦʢʩʠʜʥʠʭ, ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ) ʫʤʦʚʘʭ. ʊʘʢʽ ʫʤʦʚʠ ʚʠʥʠʢʘʣʠ ʚ ʨʽʟʥʠʭ ʦʙ-

ʩʪʘʥʦʚʢʘʭ ʤʦʨʩʴʢʦʾ ʪʘ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʾ ʩʝʜʠʤʝʥʪʘʮʽʾ. ʈʝʢʦʥʩʪʨʫʢʮʽʷ ʧʦʜʽʙʥʠʭ 

ʦʙʩʪʘʥʦʚʦʢ ʧʦʚôʷʟʘʥʘ ʽʟ ʟʥʘʯʥʠʤʠ ʪʨʫʜʥʦʱʘʤʠ. ʅʘ ʩʴʦʛʦʜʥʽ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʾʭ 

ʚʠʥʠʢʥʝʥʥʷ ʩʪʠʤʫʣʶʚʘʣʦʩʴ ʛʣʦʙʘʣʴʥʠʤʠ ʘʥʦʢʩʠʜʥʠʤʠ ʧʦʜʽʷʤʠ, ʘ ʪʘʢʦʞ ʦʙʫ-

ʤʦʚʣʶʚʘʣʦʩʴ ʩʧʝʮʠʬʽʯʥʠʤʠ ʨʝʛʽʦʥʘʣʴʥʠʤʠ ʫʤʦʚʘʤʠ ʦʩʘʜʦʫʪʚʦʨʝʥʥʷ. ʊʨʘʜʠ-

ʮʽʡʥʦ ʥʘʡʧʨʠʡʥʷʪʥʽʰʦʶ ʚʚʘʞʘʻʪʴʩʷ ʤʦʜʝʣʴ ʛʣʠʙʦʢʦʛʦ ʽʟʦʣʴʦʚʘʥʦʛʦ ʙʘʩʝʡʥʫ 

çʝʚʩʢʽʥʩʴʢʦʛʦ ʪʠʧʫè, ʧʦʜʽʙʥʦʛʦ ʜʦ ʛʣʠʙʦʢʦʚʦʜʥʦʾ ʟʘʧʘʜʠʥʠ ʏʦʨʥʦʛʦ ʤʦʨʷ. ʇʨʦ-

ʪʝ, ʷʢ ʧʦʢʘʟʘʥʦ ʯʠʩʣʝʥʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘʢʦʾ ʤʦʜʝʣʽ ʜʣʷ ʜʘʚ-

ʥʽʭ ʦʙʩʪʘʥʦʚʦʢ ʯʘʩʪʦ ʥʘʰʪʦʚʭʫʻʪʴʩʷ ʥʘ ʧʝʚʥʽ ʪʨʫʜʥʦʱʽ. ʅʘʧʨʠʢʣʘʜ, ʙʘʛʘʪʦ ʛʦ-

ʨʠʟʦʥʪʽʚ ʯʦʨʥʠʭ (ʙʽʪʫʤʽʥʦʟʥʠʭ) ʩʣʘʥʮʽʚ ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʯʝʨʝʟ ʮʽʣʽ ʢʦʥʪʠʥʝʥʪʠ, ʘ 

ʧʦʚôʷʟʘʥʽ ʟ ʥʠʤʠ ʬʘʮʽʾ ʤʽʣʢʦʚʦʜʥʽ. ɼʦ ʪʦʛʦ ʞ ʪʷʞʽʶʪʴ ʚʦʥʠ ʷʢ ʧʨʘʚʠʣʦ ʜʦ ʧʽ-

ʜʦʰʚʠ ʪʘ ʧʦʢʨʽʚʣʽ ʪʨʘʥʩʛʨʝʩʠʚʥʦ-ʨʝʛʨʝʩʠʚʥʠʭ ʮʠʢʣʽʚ. ʊʦʤʫ ʚʠʥʠʢʥʝʥʥʷ ʯʦʨʥʦ-

ʩʣʘʥʮʝʚʠʭ ʪʦʚʱ ʯʘʩʪʦ ʧʦʚôʷʟʫʶʪʴ ʟ ʩʫʙʘʢʚʘʣʴʥʠʤʠ, ʯʘʩʪʦ ʦʧʨʽʩʥʝʥʠʤʠ ʙʘʩʝʡ-

ʥʘʤʠ ʟ ʥʠʟʴʢʦʶ ʛʽʜʨʦʜʠʥʘʤʽʯʥʦʶ ʘʢʪʠʚʥʽʩʪʶ, ʜʝ ʩʢʣʘʜʘʣʠʩʴ ʥʘʡʩʧʨʠʷʪʣʠʚʽʰʽ 

ʫʤʦʚʠ ʜʣʷ ʥʘʢʦʧʠʯʝʥʥʷ ʆʈ ʨʽʟʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. ɼʣʷ ʨʽʟʥʠʭ ʙʘʩʝʡʥʽʚ ʯʦʨʥʦʩʣʘ-

ʥʮʝʚʽ ʧʦʨʦʜʠ ʦʪʨʠʤʘʣʠ ʚʣʘʩʥʽ ʥʘʟʚʠ ï ʜʦʤʘʥʽʢʽʪʠ, ʙʘʞʝʥʽʪʠ, ʤʝʥʽʣʽʪʠʪʠ ʪʘ ʽʥ. 

ɹʽʣʴʰʽʩʪʴ ʜʦʩʣʽʜʥʠʢʽʚ ʨʦʟʛʣʷʜʘʶʪʴ ʾʭ ʷʢ ʥʘʬʪʦʛʘʟʦʤʘʪʝʨʠʥʩʴʢʽ ʧʦʨʦʜʠ.  

ɼʞʝʨʝʣʦʤ ʆʈ ʫ ʩʣʘʥʮʝʚʠʭ ʚʽʜʢʣʘʜʘʭ ʙʽʣʴʰʽʩʪʴ ʜʦʩʣʽʜʥʠʢʽʚ ʚʚʘʞʘʻ ʦʨʛʘʥʽ-

ʯʥʽ ʨʝʰʪʢʠ ʨʽʟʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. ɿʨʦʟʫʤʽʣʦ, ʱʦ ʩʢʣʘʜ ʆʈ ʪʽʩʥʦ ʧʦʚ'ʷʟʘʥʠʡ ʟ ʝʚʦ-

ʣʶʮʽʻʶ ʙʽʦʩʬʝʨʠ. ɼʣʷ ʜʦʢʝʤʙʨʽʶ ʦʩʥʦʚʥʫ ʨʦʣʴ ʚʽʜʽʛʨʘʚʘʣʠ ʬʽʪʦʧʣʘʥʢʪʦʥ ʽ ʬʦ-

ʪʦʩʠʥʪʝʟʫʶʯʽ ʙʘʢʪʝʨʽʾ, ʱʦ ʥʘ ʧʦʯʘʪʢʫ ʧʘʣʝʦʟʦʶ ʧʦʩʪʫʧʦʚʦ ʜʦʧʦʚʥʶʚʘʣʠʩʴ ʟʦʦ-

ʧʣʘʥʢʪʦʥʦʤ. ʋ ʜʝʚʦʥʩʴʢʦʤʫ ʧʝʨʽʦʜʽ ʟôʷʚʠʣʦʩʴ ʜʦʜʘʪʢʦʚʝ ʧʦʪʫʞʥʝ ʜʞʝʨʝʣʦ ʥʘʜ-

ʭʦʜʞʝʥʥʷ ʆʈ ʫ ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʪʘ ʤʦʨʩʴʢʽ ʩʝʜʠʤʝʥʪʘʮʽʡʥʽ ʙʘʩʝʡʥʠ, ʧʦʚôʷʟʘʥʝ ʟ 

ʙʫʨʭʣʠʚʠʤ ʨʦʟʚʠʪʢʦʤ ʥʘʟʝʤʥʦʾ ʨʦʩʣʠʥʥʦʩʪʽ (ʚʠʱʠʭ ʨʦʩʣʠʥ). ɿʘʣʝʞʥʦ ʚʽʜ ʭʘʨʘ-

ʢʪʝʨʫ ʆʈ, ʱʦ ʥʘʜʭʦʜʠʣʘ ʫ ʩʝʜʠʤʝʥʪʘʮʽʡʥʠʡ ʙʘʩʝʡʥ, ʚʠʜʽʣʷʶʪʴ ʩʘʧʨʦʧʝʣʝʚʫ, 

ʛʫʤʫʩʦʚʫ ʪʘ ʟʤʽʰʘʥʫ ʆʈ. ʋ ʧʨʦʮʝʩʽ ʧʦʜʘʣʴʰʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʦʩʘʜʫ ʮʷ ʆʈ ʪʨʘʥʩ-

ʬʦʨʤʫʚʘʣʘʩʴ ʫ ʢʝʨʦʛʝʥ (ʯʘʩʪʠʥʘ ʆʈ, ʱʦ ʥʝ ʨʦʟʯʠʥʷʻʪʴʩʷ ʚ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥ-

ʥʠʢʘʭ) ʽ ʙʽʪʫʤʽʥʦʾʜʠ (ʨʦʟʯʠʥʥʘ ʯʘʩʪʠʥʘ ʆʈ) ʪʘ ʫ ʧʨʦʮʝʩʽ ʮʠʭ ʪʨʘʥʩʬʦʨʤʘʮʽʡ ʛʝ-

ʥʝʨʫʚʘʣʘ ɺɺ ʨʽʟʥʦʛʦ ʬʘʟʦʚʦʛʦ ʩʢʣʘʜʫ. ɿʘ ʭʽʤʽʯʥʠʤ ʩʢʣʘʜʦʤ, ʪʽʩʥʦ ʧʦʚôʷʟʘʥʠʤ ʟ 

ʧʦʭʦʜʞʝʥʥʷʤ ʆʈ, ʚʠʜʽʣʷʻʪʴʩʷ ɯ, ɯɯ ʪʘ ɯɯɯ ʪʠʧʠ ʢʝʨʦʛʝʥʫ. ɯ ʪʠʧ ʢʝʨʦʛʝʥʫ ʬʦʨʤʫʚʘ-

ʚʩʷ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʟ ʦʟʝʨʥʠʭ ʚʦʜʦʨʦʩʪʝʡ, ɯɯ ʪʠʧ ʚʠʥʠʢʘʚ ʚ ʘʥʦʢʩʠʜʥʠʭ ʤʦʨʩʴ-

ʢʠʭ ʫʤʦʚʘʭ ʽʟ ʩʫʤʽʰʽ ʬʽʪʦʧʣʘʥʢʪʦʥʫ, ʟʦʦʧʣʘʥʢʪʦʥʫ ʟʘ ʫʯʘʩʪʶ ʤʽʢʨʦʙʽʘʣʴʥʠʭ ʦʨ-

ʛʘʥʽʟʤʽʚ, ɯɯɯ ʪʠʧ ʢʝʨʦʛʝʥʫ ʧʦʭʦʜʠʪʴ ʚʽʜ ʥʘʟʝʤʥʦʾ ʨʦʩʣʠʥʥʦʩʪʽ, ʱʦ ʩʢʣʘʜʘʻ ʚʫʛʽ-

ʣʴʥʽ ʧʣʘʩʪʠ ʪʘ ʨʦʟʩʽʷʥʦʾ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ (ʈʆʈ) ʧʘʨʘʣʽʯʥʠʭ ʬʦʨʤʘʮʽʡ ʩʚʽʪʫ. 

ʌʘʟʦʚʠʡ ʩʪʘʥ ɺɺ ʟʘʣʝʞʠʪʴ ʷʢ ʚʽʜ ʪʠʧʫ ʢʝʨʦʛʝʥʫ, ʪʘʢ ʽ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʥʦʾ ʟʨʽʣʦʩ-

ʪʽ ʚʤʽʩʥʠʭ ʧʦʨʽʜ. 

ʉʝʨʝʜ ʥʝʪʨʘʜʠʮʽʡʥʠʭ ɺɺ ʥʘʡʚʠʚʯʝʥʽʰʠʤ ʻ ʩʣʘʥʮʝʚʠʡ ʛʘʟ, ʷʢʠʡ ʤʽʩʪʠʪʴʩʷ 

ʧʝʨʝʚʘʞʥʦ ʚ ʘʣʝʚʨʦ-ʧʝʣʽʪʦʚʠʭ ʦʩʘʜʦʚʠʭ ʧʦʨʦʜʘʭ (ʷʢ ʧʨʘʚʠʣʦ, ʤʦʨʩʴʢʦʛʦ ʧʦʭʦ-

ʜʞʝʥʥʷ) ʽ ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʽʜʥʦʩʥʦ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʆʈ, ʚʠʩʦʢʦʶ ʪʝʨʤʽ-
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ʯʥʦʶ ʟʨʽʣʽʩʪʶ, ʥʠʟʴʢʦʶ ʧʦʨʠʩʪʽʩʪʶ ʽ ʜʫʞʝ ʥʠʟʴʢʦʶ ʧʨʦʥʠʢʥʽʩʪʶ. ʉʢʫʧʯʝʥʥʷ 

ʛʘʟʫ ʤʘʶʪʴ ʜʫʞʝ ʚʝʣʠʢʽ ʛʝʦʣʦʛʽʯʥʽ ʟʘʧʘʩʠ, ʘʣʝ ʥʠʟʴʢʠʡ ʢʦʝʬʽʮʽʻʥʪ ʚʠʣʫʯʝʥʥʷ.  

ʇʦʢʣʘʜʠ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʻ ʫʥʽʢʘʣʴʥʦʶ ʚʫʛʣʝʚʦʜʥʝʚʦʶ ʩʠʩʪʝʤʦʶ, ʚ ʷʢʽʡ 

ʛʽʨʩʴʢʘ ʧʦʨʦʜʘ ʻ ʽ ʤʘʪʝʨʠʥʩʴʢʦʶ, ʽ ʢʦʣʝʢʪʦʨʦʤ, ʽ ʧʦʢʨʠʰʢʦʶ. ɻʘʟ ʩʢʫʧʯʫʻʪʴʩʷ ʚ 

ʽʟʦʣʴʦʚʘʥʠʭ ʧʦʨʘʭ ʽ (ʘʙʦ) ʘʜʩʦʨʙʫʻʪʴʩʷ ʦʨʛʘʥʽʯʥʦʶ ʨʝʯʦʚʠʥʦʶ (ʨʠʩ. 1.10).  

ɼʣʷ ʫʪʚʦʨʝʥʥʷ ʪʨʘʜʠʮʽʡʥʠʭ ʧʦʢʣʘʜʽʚ ʚʫʛʣʝʚʦʜʥʽʚ ʥʝʦʙʭʽʜʥʠʤʠ ʻ 4 ʥʘʡʚʘʞ-

ʣʠʚʽʰʽ ʯʠʥʥʠʢʠ: ʤʦʞʣʠʚʽʩʪʴ ʤʽʛʨʘʮʽʾ ʚʫʛʣʝʚʦʜʥʽʚ, ʥʘʷʚʥʽʩʪʴ ʢʦʣʝʢʪʦʨʽʚ (ʷʢ ʧʨʘ-

ʚʠʣʦ, ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʟ ʚʠʩʦʢʦʶ > 8ï15 % ʚʽʜʢʨʠʪʦʶ ʧʦʨʠʩʪʽʩʪʶ) ʽ ʥʝʧʨʦʥʠʢʥʠʭ 

ʧʦʢʨʠʰʦʢ (ʛʣʠʥʠ, ʘʨʛʽʣʽʪʠ, ʩʦʣʽ, ʩʣʘʥʮʽ ʪʘ ʽʥʰʽ ʧʦʨʦʜʠ ʟ ʥʠʟʴʢʦʶ ʧʦʨʠʩʪʽʩʪʶ ʽ 

ʧʨʦʥʠʢʥʽʩʪʶ), ʥʘʷʚʥʽʩʪʴ ʧʘʩʪʦʢ (ʘʥʪʠʢʣʽʥʘʣʴʥʽ ʯʠ ʽʥʰʽ ʩʪʨʫʢʪʫʨʠ). ɿʛʽʜʥʦ ʟ ʧʦ-

ʣʦʞʝʥʥʷʤʠ ʪʨʘʜʠʮʽʡʥʦʾ ʥʘʬʪʦʛʘʟʦʚʦʾ ʛʝʦʣʦʛʽʾ ʤʽʛʨʘʮʽʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟ ʤʘʪʝʨʠʥ-

ʩʴʢʠʭ ʧʦʨʽʜ, ʟʙʘʛʘʯʝʥʠʭ ʦʨʛʘʥʽʯʥʦʶ ʨʝʯʦʚʠʥʦʶ; ʟʘ ʢʦʥʮʝʧʮʽʻʶ ʥʝʦʨʛʘʥʽʯʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ ʚʫʛʣʝʚʦʜʥʽʚ ï ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʟʘʛʘʣʴʥʦʾ ʜʝʛʘʟʘʮʽʾ ɿʝʤʣʽ. ɼʣʷ ʚʠʥʠʢ-

ʥʝʥʥʷ ʨʦʜʦʚʠʱ ʥʝʪʨʘʜʠʮʽʡʥʦʛʦ ʪʠʧʫ ʚʩʽ 4 ʧʝʨʝʨʘʭʦʚʘʥʽ ʫʤʦʚʠ ʩʪʘʶʪʴ ʥʝʦ-

ʙʦʚôʷʟʢʦʚʠʤʠ. ʊʫʪ ʤʘʪʝʨʠʥʩʴʢʽ ʧʦʨʦʜʠ ʻ ʦʜʥʦʯʘʩʥʦ ʛʘʟʦʚʤʽʩʥʠʤʠ, ʘ ʾʭʥʷ ʥʠʟʴʢʘ 

ʧʦʨʠʩʪʽʩʪʴ ʽ ʧʨʦʥʠʢʥʽʩʪʴ ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʙʝʨʽʛʘʥʥʷ ʛʘʟʫ ʥʘʚʽʪʴ ʟʘ ʫʤʦʚʠ ʚʽʜʩʫʪ-

ʥʦʩʪʽ ʧʘʩʪʦʢ. ɼʣʷ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʜʦʮʽʣʴʥʦʩʪʽ ʨʦʟʨʦʙʢʠ ʥʝʪʨʘʜʠʮʽʡʥʠʭ ʧʦʢʣʘʜʽʚ 

ʛʘʟʫ ʚʠʨʽʰʘʣʴʥʠʤ ʻ ʟʙʽʣʴʰʝʥʥʷ ʛʘʟʦʚʽʜʜʽʯʽ ʧʽʜ ʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʷʢʘ ʜʦʩʷʛʘʻʪʴʩʷ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʊʦʤʫ ʪʘʢʽ ʨʦʜʦʚʠʱʘ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʪʨʘʜʠ-

ʮʽʡʥʠʭ, ʻ ʣʝʛʢʠʤʠ ʜʣʷ ʚʽʜʢʨʠʪʪʷ, ʘʣʝ ʚʘʞʢʠʤʠ ʜʣʷ ʦʩʚʦʻʥʥʷ. 

 

 
ʈʠʩ. 1.10. ʆʩʥʦʚʥʽ ʬʦʨʤʠ ʟʥʘʭʦʜʞʝʥʥʷ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ ʚ ʩʣʘʥʮʝʚʠʭ ʧʦʨʦʜʘʭ [Poprawa, 

2010
1
] 

 

ʉʣʘʥʮʝʚʠʡ ʛʘʟ ʩʢʣʘʜʘʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʟ ʤʝʪʘʥʫ ʪʘ ʡʦʛʦ ʛʦʤʦʣʦʛʽʚ (ʝʪʘʥ, 

ʧʨʦʧʘʥ, ʙʫʪʘʥ) ʟ ʜʦʤʽʰʢʘʤʠ ʩʽʨʢʦʚʦʜʥʶ, ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ, ʘʟʦʪʫ, ʚʦʜʥʶ ʽ 

ʛʝʣʽʶ, ʽʥʦʜʽ ʬʽʢʩʫʻʪʴʩʷ ʧʽʜʚʠʱʝʥʠʡ ʚʤʽʩʪ ʨʘʜʦʥʫ. ʗʢ ʧʨʘʚʠʣʦ, ʮʝ ʩʫʭʠʡ ʛʘʟ, 

ʭʦʯʘ ʚ ʜʝʷʢʠʭ ʫʪʚʦʨʝʥʥʷʭ ʧʨʠʩʫʪʥʽʡ ʽ ʚʦʣʦʛʠʡ ʛʘʟ. ʊʘʢ, ʥʘ ʜʽʣʷʥʢʘʭ ɸʥʪʨʽʤ ʽ 
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ʅʴ-ʁʆʣʙʘʥʽ (Antrim, New Albany) ʫ ʉʐɸ ʩʚʝʨʜʣʦʚʠʥʠ ʟʘʟʚʠʯʘʡ ʧʨʦʜʫʢʫʚʘ-

ʣʠ ʚʦʜʫ ʡ ʛʘʟ. 

ʅʘʬʪʦʥʦʩʥʽʩʪʴ ʛʣʠʥʠʩʪʠʭ ʧʦʨʽʜ ï ʷʚʠʱʝ ʚʽʜʦʤʝ ʽ ʰʠʨʦʢʦ ʨʦʟʧʦʚʩʶʜʞʝʥʝ. 

ʇʨʦʤʠʩʣʦʚʽ ʧʨʠʪʦʢʠ ʥʘʬʪʠ ʟ ʪʘʢʠʭ ʧʦʨʽʜ ʦʪʨʠʤʘʥʦ ʚ ʙʘʛʘʪʴʦʭ ʨʝʛʽʦʥʘʭ ʩʚʽʪʫ. 

ɺʠʜʦʙʫʪʦʢ ʥʘʬʪʠ ʚ ʧʨʦʤʠʩʣʦʚʠʭ ʤʘʩʰʪʘʙʘʭ ʟʜʽʡʩʥʶʻʪʴʩʷ ʽʟ ʪʨʽʱʠʥʫʚʘʪʠʭ ʘʨʛʽ-

ʣʽʪʽʚ ʽ ʛʣʠʥʠʩʪʠʭ ʩʣʘʥʮʽʚ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʪʨʘʜʠʮʽʡʥʠʭ ʫʷʚʣʝʥʴ, ʛʣʠʥʠʩʪʽ ʧʦʨʦʜʠ 

ʪʫʪ ʚʠʢʦʥʫʶʪʴ ʨʦʣʴ ʝʢʨʘʥʫ ʜʣʷ ʩʢʫʧʯʝʥʴ ʥʘʬʪʠ ʪʘ ʛʘʟʫ. ʆʜʥʘʢ, ʤʘʡʞʝ ʫ ʚʩʽʭ ʙʘ-

ʩʝʡʥʘʭ ʛʣʠʥʠʩʪʽ ʧʦʨʦʜʠ ʯʘʩʪʦ ʩʣʫʛʫʶʪʴ ʢʦʣʝʢʪʦʨʘʤʠ ʥʘʬʪʠ ʽ ʛʘʟʫ, ʟʦʢʨʝʤʘ ʫ ʚʠ-

ʛʣʷʜʽ ʤʘʩʠʚʥʦ-ʧʣʘʩʪʦʚʠʭ ʧʦʢʣʘʜʽʚ, ʜʝ ʧʨʦʜʫʢʪʠʚʥʘ ʯʘʩʪʠʥʘ ʨʦʟʨʽʟʫ ʧʨʝʜʩʪʘʚʣʝ-

ʥʘ ʯʝʨʛʫʚʘʥʥʷʤ ʧʽʩʢʦʚʠʢʽʚ ʽ ʘʨʛʽʣʽʪʽʚ. ʋ ʪʘʢʠʭ ʧʦʢʣʘʜʘʭ ʢʦʥʪʘʢʪ ʥʘʬʪʘïʚʦʜʘ, 

ʛʘʟïʚʦʜʘ ʻ ʻʜʠʥʠʤ ʜʣʷ ʚʩʴʦʛʦ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʨʦʟʨʽʟʫ, ʘ ʛʣʠʥʠʩʪʽ ʪʦʚʱʽ ʥʝ ʨʦʟʜʽ-

ʣʷʶʪʴ ʨʦʜʦʚʠʱʘ ʥʘ ʦʢʨʝʤʽ ʧʦʚʝʨʭʠ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʻʜʠʥʫ ʛʽʜʨʦʜʠʥʘʤʽʯʥʫ ʩʠʩ-

ʪʝʤʫ. ʆʪʦʞ, ʛʣʠʥʠʩʪʽ ʧʦʨʦʜʠ, ʷʢ ʽ ʧʽʩʢʦʚʠʢʠ, ʚ ʤʝʞʘʭ ʧʨʦʜʫʢʪʠʚʥʠʭ ʛʦʨʠʟʦʥʪʽʚ 

ʤʦʞʫʪʴ ʩʣʫʛʫʚʘʪʠ ʚʤʽʩʪʠʣʠʱʘʤʠ ʜʣʷ ʥʘʬʪʠ ʽ ʛʘʟʫ.  

ɺʘʞʣʠʚʦ ʚʽʜʟʥʘʯʠʪʠ ʪʘʢʦʞ ʪʝ, ʱʦ ʦʩʘʜʦʚʽ ʧʦʨʦʜʠ ʚ ʧʨʦʮʝʩʽ ʾʭ ʧʝʨʝʪʚʦʨʝʥʴ 

ʟʤʽʥʶʶʪʴ ʩʚʦʾ ʻʤʥʽʩʥʦ-ʬʽʣʴʪʨʘʮʽʡʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ɹʽʣʴʰʽʩʪʴ ʫʣʘʤʢʦʚʠʭ ʧʦ-

ʨʽʜ ʧʨʠ ʟʘʥʫʨʝʥʥʽ ʥʘ ʚʝʣʠʢʫ ʛʣʠʙʠʥʫ ʪʘ ʟʙʽʣʴʰʝʥʥʽ ʛʽʨʩʴʢʦʛʦ ʪʠʩʢʫ ʧʦʩʪʫʧʦʚʦ 

ʚʪʨʘʯʘʶʪʴ ʢʦʥʜʠʮʽʡʥʽ ʟʥʘʯʝʥʥʷ ʧʦʨʠʩʪʦʩʪʽ ʽ ʧʨʦʥʠʢʥʦʩʪʽ, ʧʨʠʪʘʤʘʥʥʽ ʢʦʣʝʢʪʦ-

ʨʘʤ. ɯʥʘʢʰʝ ʨʝʘʛʫʶʪʴ ʥʘ ʪʠʩʢ ʚʠʱʝʟʘʣʷʛʘʶʯʠʭ ʧʦʨʽʜ ʛʣʠʥʠ. ʊʘʢ, ʧʨʠ ʟʥʘʯʥʦʤʫ 

ʟʘʥʫʨʝʥʥʽ (ʙʽʣʴʰʝ 3 ʢʤ) ʛʣʠʥʠ ʤʦʞʫʪʴ ʚʪʨʘʯʘʪʠ ʬʣʶʾʜʦʪʨʠʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʽ ʧʝ-

ʨʝʪʚʦʨʶʚʘʪʠʩʴ ʫ ʪʨʽʱʠʥʫʚʘʪʽ ʢʦʣʝʢʪʦʨʠ. ʆʜʥʘʢ ʮʝ ʥʝ ʩʪʦʩʫʻʪʴʩʷ ʛʣʠʥ, ʥʘʩʠʯʝ-

ʥʠʭ ʆʈ, ʷʢʘ ʚʧʣʠʚʘʻ ʥʘ ʝʣʘʩʪʠʯʥʽʩʪʴ ʧʦʨʽʜ ʧʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷʤ, ʧʝʨʝʰʢʦʜʞʘʶʯʠ 

ʧʦʨʫʰʝʥʥʶ ʾʭ ʩʫʮʽʣʴʥʦʩʪʽ ʽ ʩʧʨʠʷʻ ʟʙʝʨʝʞʝʥʥʶ ɺɺ. 

ʇʨʦʜʫʢʪʠʚʥʽ ʛʦʨʠʟʦʥʪʠ ʚ ʘʨʛʽʣʽʪʘʭ ʽ ʩʣʘʥʮʷʭ ʧʦʰʠʨʝʥʽ ʫ ʙʘʩʝʡʥʘʭ ʉʢʝʣʷʩ-

ʪʠʭ ʛʽʨ, ʚ ʇʝʨʝʜʘʧʘʣʘʮʴʢʦʤʫ ʽ ʄʽʯʽʛʘʥʩʴʢʦʤʫ ʙʘʩʝʡʥʘʭ ʉʐɸ, ʚ ʰʪʘʪʽ ʂʦʣʦʨʘʜʦ 

(ʧʦʢʣʘʜʠ ʥʘʬʪʠ ʫ ʩʣʘʥʮʷʭ ʢʨʝʡʜʦʚʦʛʦ ʚʽʢʫ ï ʩʣʘʥʮʽ ʏʝʨʦʢʽ ï ʩʭʽʜʥʠʡ ʂʘʥʟʘʩ ʽ 

ʏʝʪʪʝʥʫʯʘ ï ʉʭʽʜʥʠʡ ʂʝʥʪʫʢʢʽ), ʫ ʙʘʩʝʡʥʘʭ ʽʥʰʠʭ ʢʨʘʾʥ ʩʚʽʪʫ. ʇʨʦʤʠʩʣʦʚʽ ʧʨʠ-

ʪʦʢʠ ʥʘʬʪʠ ʦʪʨʠʤʘʥʽ ʽʟ ʩʣʘʥʮʽʚ ʥʘ ʨʦʜʦʚʠʱʘʭ ʉʦʣʪ-ʂʨʽʢ ʽ ʊʦʫ-ʂʨʽʢ ʚ ʰʪʘʪʽ ɺʘ-

ʡʦʤʽʥʛ. ʂʨʝʤʝʥʠʩʪʽ ʩʣʘʥʮʽ ʤʽʩʪʷʪʴ ʧʦʢʣʘʜʠ ʥʘʬʪʠ ʚ ʂʘʣʽʬʦʨʥʽʾ ʥʘ ʨʦʜʦʚʠʱʽ ʉʘʥ-

ʪʘ-ʄʘʨʽʷ ʽ ɽʤʩ-ʍʽʣʟ, ʥʘ ʨʦʜʦʚʠʱʽ ʉʧʨʦʙʝʨʨʽ ʚ ʊʝʭʘʩʽ. ʇʨʦʤʠʩʣʦʚʫ ʥʘʬʪʫ ʜʦʙʫ-

ʚʘʶʪʴ ʽʟ ʤʝʥʽʣʽʪʦʚʠʭ ʩʣʘʥʮʽʚ ʥʘ ʜʝʷʢʠʭ ʨʦʜʦʚʠʱʘʭ ʇʝʨʝʜʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ. 

ɿʥʘʯʥʽ ʩʢʫʧʯʝʥʥʷ ʧʨʦʤʠʩʣʦʚʦʾ ʥʘʬʪʠ ʚʠʷʚʣʝʥʦ ʚ ʤʘʡʢʦʧʩʴʢʠʭ ʛʣʠʥʘʭ ʉʭʽʜʥʦʛʦ 

ʇʝʨʝʜʢʘʚʢʘʟʟʷ, ʚ ʘʨʛʽʣʽʪʘʭ ʙʘʞʝʥʽʚʩʴʢʦʾ ʩʚʽʪʠ (ʙʘʞʝʥʽʪʘʭ) ɿʘʭʽʜʥʦʛʦ ʉʠʙʽʨʫ, ʜʝ 

ʚʽʜʦʤʦ ʙʣʠʟʴʢʦ 20 ʨʦʜʦʚʠʱ. ɺʠʷʚʣʝʥʦ ʚʠʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʽ ʧʨʦʛʨʽʚʠ ʮʠʭ ʫʪʚʦ-

ʨʝʥʴ ʜʦ ʪʝʤʧʝʨʘʪʫʨ ʚʠʱʝ 200 
ʦ
ʉ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʰʠʨʦʢʝ ʧʦʣʝ ʟʤʽʥ, ʚʠʢʣʠʢʘʥʠʭ 

ʚʠʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʠʤʠ ʬʣʶʾʜʘʤʠ, ʷʢʽ ʥʘʜʭʦʜʠʣʠ ʽʟ ʬʫʥʜʘʤʝʥʪʫ ʚ ʨʘʡʦʥʽ ʉʘʣʠʤ-

ʩʴʢʦʛʦ ʥʘʬʪʦʚʦʛʦ ʨʦʜʦʚʠʱʘ. ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʥʘ ʮʽʡ ʧʣʦʱʽ ʥʝʨʽʚʥʦʤʽʨʥʘ ï ʟʫʩʪʨʽ-

ʯʘʶʪʴʩʷ ʚʠʩʦʢʦʜʝʙʽʪʥʽ ʜʽʣʷʥʢʠ, ʷʢʽ ʯʝʨʛʫʶʪʴʩʷ ʟ ʥʠʟʴʢʦʜʝʙʽʪʥʠʤʠ.  

ʂʦʣʝʢʪʦʨʩʴʢʽ ʚʣʘʩʪʠʚʦʩʪʽ ʛʣʠʥʠʩʪʠʭ ʫʪʚʦʨʝʥʴ ʚʠʷʚʣʝʥʽ ʡ ʚ ɼɼɿ, ʜʝ ʥʘ ʐʝ-

ʙʝʣʠʥʩʴʢʦʤʫ, ɻʥʽʜʠʥʮʽʚʩʴʢʦʤʫ, ʃʝʣʷʢʽʚʩʴʢʦʤʫ ʪʘ ʜʝʷʢʠʭ ʽʥʰʠʭ ʨʦʜʦʚʠʱʘʭ 

ʧʨʠʩʫʪʥʽ ʛʣʠʥʠʩʪʽ ʧʣʘʩʪʠ, ʱʦ ʥʝ ʨʦʟʜʽʣʷʶʪʴ ʧʦʢʣʘʜʠ, ʘ ʚʠʩʪʫʧʘʶʪʴ ʷʢ ʧʨʦʥʠʢʥʽ 

ʛʦʨʠʟʦʥʪʠ.  

ʗʢ ʽ ʚ ʧʦʧʝʨʝʜʥʽʭ ʧʨʠʢʣʘʜʘʭ, ʥʘ ʪʘʢʠʭ  ʨʦʜʦʚʠʱʘʭ ʪʨʘʧʣʷʶʪʴʩʷ ʥʝʩʪʘʥʜʘʨ-

ʪʥʽ ʜʣʷ ʟʚʠʯʥʠʭ ʢʦʣʝʢʪʦʨʽʚ ʩʠʪʫʘʮʽʾ ʩʪʦʩʦʚʥʦ ʤʝʞʽ ʚʦʜʘ-ʥʘʬʪʘ ʯʠ ʚʦʜʘ-ʛʘʟ.  
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ʅʘʧʨʠʢʣʘʜ, ʥʘ ʨʦʜʦʚʠʱʽ ʄʽʣʢ-ʈʠʚʝʨ ʚ ʂʘʥʘʜʽ (ʟʘʧʘʩʠ 250 ʤʣʨʜ ʤ
3
)
 
ʛʘʟ ʟʘ-

ʡʤʘʻ ʧʦʥʠʞʝʥʫ, ʧʦʛʘʥʦ ʧʨʦʥʠʢʥʫ ʯʘʩʪʠʥʫ ʨʦʟʨʽʟʫ ʤʦʥʦʢʣʽʥʘʣʽ, ʪʦʜʽ ʷʢ ʫʚʝʨʭ ʟʘ 

ʨʦʟʨʽʟʦʤ ʢʦʣʝʢʪʦʨʩʴʢʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʦʨʽʜ ʧʦʢʨʘʱʫʶʪʴʩʷ ʽ ʤʽʩʪʷʪʴ ʚʦʜʫ.   

ɺ ʙʘʩʝʡʥʽ ʉʘʥ-ʍʫʘʥ ʚ ʉʐɸ (ʟʘʧʘʩʠ 700 ʤʣʨʜ ʤ
3
) ʛʘʟʦʥʦʩʥʠʤʠ ʻ ʩʣʘʙʦ ʧʨʦ-

ʥʠʢʥʽ ʧʦʨʦʜʠ, ʘ ʟʘʚʦʜʥʝʥʽ ī ʭʦʨʦʰʽ ʢʦʣʝʢʪʦʨʠ. ɹʽʣʴʰ ʪʦʛʦ, ʧʨʦʜʫʢʪʠʚʥʠʡ ʛʦʨʠ-

ʟʦʥʪ ʚʠʭʦʜʠʪʴ ʥʘ ʧʦʚʝʨʭʥʶ, ʘʣʝ ʟʘ 3 ʢʤ ʚʽʜ ʚʠʭʦʜʫ ʚʽʥ ʥʘʩʠʯʝʥʠʡ ʛʘʟʦʤ ʽ ʧʦʢʣʘʜ 

ʥʝ ʨʫʡʥʫʻʪʴʩʷ. ɼʣʷ ʧʦʢʣʘʜʽʚ ʙʘʩʝʡʥʫ ɼʽʧ-ɹʝʡʩʽʥ ʚ ʂʘʥʘʜʽ (ʟʘʧʘʩʠ 11,8 ʪʨʣʥ ʤ
3
) 

ʢʦʣʝʢʪʦʨʠ ʪʘʢʦʞ ʤʘʶʪʴ ʥʠʟʴʢʽ ʻʤʥʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʧʨʦʪʝ ʚʦʥʠ ʥʘʩʠʯʝʥʽ ʛʘ-

ʟʦʤ. ʋ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʨʦʟʨʽʟʫ ʭʦʨʦʰʽ ʢʦʣʝʢʪʦʨʠ ʥʘʩʠʯʝʥʽ ʚʦʜʦʶ. ɼʦ ʚʽʜʢʨʠʪʪʷ 

ʨʦʜʦʚʠʱʘ ʚ ʜʨʫʛʽʡ ʧʦʣʦʚʠʥʽ 1970-ʭ ʨʨ. ʮʽ ʫʪʚʦʨʝʥʥʷ ʥʘʚʽʪʴ ʥʝ ʨʦʟʛʣʷʜʘʣʠʩʴ ʷʢ 

ʧʝʨʩʧʝʢʪʠʚʥʽ. ɺʠʚʯʝʥʥʷ ʧʦʨʽʜ ʟ ʥʠʟʴʢʠʤʠ ʢʦʣʝʢʪʦʨʩʴʢʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʟʨʦ-

ʙʠʣʦ ʤʦʞʣʠʚʠʤ ʚʽʜʢʨʠʪʪʷ ʢʨʫʧʥʠʭ ʽ ʛʽʛʘʥʪʩʴʢʠʭ ʨʦʜʦʚʠʱ ʚ ʉʐɸ (ʉʘʥ ʍʫʘʥ, 

ʋʘʪʪʝʥʙʝʨʛ, ɸʨʢʦʤʘ ʪʘ ʽʥ.) ʽʟ ʟʘʛʘʣʴʥʠʤʠ ʟʘʧʘʩʘʤʠ ʜʦ 50 ʪʨʣʥ ʤ
3
 ʛʘʟʫ.  

ʎʽʢʘʚʠʤ ʬʘʢʪʦʤ ʻ ʚʽʜʢʨʠʪʪʷ ʧʦʢʣʘʜʽʚ, ʜʝ ʩʧʦʯʘʪʢʫ ʧʨʠʧʣʠʚʫ ʛʘʟʫ ʯʠ ʥʘʬʪʠ 

ʧʽʩʣʷ ʚʽʜʢʨʠʪʪʷ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʛʦʨʠʟʦʥʪʫ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ, ʭʦʯʘ ʧʦʜʘʣʴʰʘ ʫʩ-

ʧʽʰʥʽʩʪʴ ʙʫʨʽʥʥʷ ʙʫʣʘ ʚʝʣʴʤʠ ʚʠʩʦʢʦʶ ï ʥʘ ʨʦʜʦʚʠʱʽ ɼʽʧ-ɹʝʡʩʽʥ ʽʟ ʧʨʦʙʫʨʝʥʠʭ 

ʩʪʘʥʦʤ ʥʘ 1979 ʨʽʢ ʟ 544 ʩʚʝʨʜʣʦʚʠʥ 84 % ʚʠʷʚʠʣʠʩʴ ʧʨʦʜʫʢʪʠʚʥʠʤʠ. ʋ ʚʩʽʭ 

ʩʚʝʨʜʣʦʚʠʥʘʭ ʧʨʦʚʦʜʠʣʠ ʛʽʜʨʦʨʦʟʨʠʚ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʣʘʩʪʘ ʟ ʧʽʩʢʦʤ, ʩʢʣʷʥʠʤʠ 

ʢʫʣɹʢʘʤʠ ʪʘ ʚʦʜʦʶ. ɼʣʷ ʮʴʦʛʦ ʝʪʘʧʫ ʛʽʜʨʦʨʦʟʨʠʚ ʙʫʚ ʩʪʘʥʜʘʨʪʥʦʶ ʧʨʦʮʝʜʫʨʦʶ 

ʽ ʜʘʚʘʚ ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʚʦʜʠʪʠ ʩʚʝʨʜʣʦʚʠʥʠ ʚ ʨʦʟʨʷʜ ʧʨʦʜʫʢʪʠʚʥʠʭ.  

ʎʠʤ ʜʦʩʚʽʜʦʤ ʚʘʨʪʦ ʩʢʦʨʠʩʪʘʪʠʩʴ ʜʣʷ ʚʠʚʯʝʥʥʷ ʪʘ ʦʮʽʥʢʠ ʛʘʟʦ- ʪʘ ʥʘʬʪʦ-

ʥʦʩʥʦʩʪʽ ʢʦʤʧʣʝʢʩʽʚ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʚ ʋʢʨʘʾʥʠ. ʊʨʘʜʠʮʽʡʥʝ ʚʠʜʽʣʝʥʥʷ ʧʝʨʩʧʝʢ-

ʪʠʚʥʠʭ ʜʽʣʷʥʦʢ ʟʘ ʚʝʣʠʯʠʥʦʶ ʬʽʣʴʪʨʘʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʚ ʩʫʢʫʧʥʦʩʪʽ ʽʟ ʥʘʷʚ-

ʥʽʩʪʶ ʩʧʨʠʷʪʣʠʚʠʭ ʩʪʨʫʢʪʫʨ ʪʘ ʚʠʷʚʣʝʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʛʘʟʦʥʦʩʥʦʩʪʽ ʫʥʽʢʘʣʴ-

ʥʠʭ ʟʘ ʨʦʟʤʽʨʘʤʠ ʨʦʜʦʚʠʱ (ʷʢ ʚ ʉʐɸ, ʪʘʢ ʽ ʂʘʥʘʜʽ) ʥʝʪʨʘʜʠʮʽʡʥʦʛʦ ʪʠʧʫ ʜʘʶʪʴ 

ʧʽʜʩʪʘʚʠ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʦʨʽʻʥʪʫʚʘʪʠ ʧʦʰʫʢʦʚʽ ʨʦʙʦʪʠ ʥʘ ʬʦʨʤʘʮʽʾ, ʧʨʝʜʩʪʘʚ-

ʣʝʥʽ ʧʝʨʝʚʘʞʥʦ ʛʣʠʥʠʩʪʠʤʠ ʧʦʨʦʜʘʤʠ ʟ ʥʠʟʴʢʠʤʠ ʢʦʣʝʢʪʦʨʩʴʢʠʤʠ ʚʣʘʩʪʠʚʦʩ-

ʪʷʤʠ. ɿʘ ʘʥʘʣʦʛʽʻʶ ʟʘ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʟʘʨʫʙʽʞʥʠʭ ʨʦʜʦʚʠʱ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ, ʤʘ-

ʩʰʪʘʙʠ ʧʦʪʝʥʮʽʡʥʠʭ ʦʙôʻʢʪʽʚ ʤʘʶʪʴ ʚʽʜʧʦʚʽʜʘʪʠ ʨʘʥʛʫ ʢʨʫʧʥʠʭ ʨʦʜʦʚʠʱ ʟ ʚʨʘ-

ʭʫʚʘʥʥʷʤ ʧʣʦʱʽ ʪʘ ʨʦʟʤʽʨʽʚ ʥʘʷʚʥʠʭ ʩʪʨʫʢʪʫʨ ʯʠ ʬʦʨʤʘʮʽʡ.  

 

1.6. ʇʨʦʙʣʝʤʠ ʧʦʭʦʜʞʝʥʥʷ ʚʫʛʣʝʚʦʜʥʽʚ ʫ ʩʣʘʥʮʝʚʠʭ ʧʦʨʦʜʘʭ 

 

ʇʠʪʘʥʥʷ ʛʝʥʝʟʠʩʫ ʩʣʘʥʮʝʚʠʭ ʥʘʬʪʠ ʽ ʛʘʟʫ ʪʽʩʥʦ ʧʦʚôʷʟʘʥʽ ʟ ʧʨʦʙʣʝʤʦʶ ʧʦ-

ʭʦʜʞʝʥʥʷ ʚʫʛʣʝʚʦʜʥʽʚ ʚʟʘʛʘʣʽ. ʇʦʰʠʨʝʥʽ ʜʚʽ ʦʩʥʦʚʥʽ ʪʦʯʢʠ ʟʦʨʫ ʥʘ ʧʦʭʦʜʞʝʥʥʷ 

ʢʘʫʩʪʦʙʽʦʣʽʪʽʚ: ʦʨʛʘʥʽʯʥʘ ʽ ʥʝʦʨʛʘʥʽʯʥʘ [ɹʫʨʰʪʘʨ, 1973; ʃʫʢʠʥ, 1997; ʃʫʢʽʥ, 

2004; ʃʫʢʽʥ, ʇʽʢʦʚʩʴʢʠʡ, 2004; ʇʨʦʙʣʝʤʳ ʧʨʦʠʩʭʦʞʜʝʥʠʷé, 1966; ʊʠʩʩʦ, ɺʝ-

ʣʴʪʝ, 1981; ʏʝʢʘʣʶʢ, 1967]. ʈʘʥʽʰʝ ʤʦʜʝʣʴ ʙʽʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʚʫʛʣʝʚʦʜʥʽʚ 

ʧʝʨʝʚʘʞʥʦ ʥʝ ʚʠʢʣʠʢʘʣʘ ʩʫʤʥʽʚʫ, ʘʣʝ ʧʦʯʠʥʘʶʯʠ ʟ ʢʽʥʮʷ XIX ʩʪ., ʟʘʚʜʷʢʠ ʫʩʧʽ-

ʭʘʤ ʢʣʘʩʠʯʥʦʾ ʭʽʤʽʾ, ʢʦʣʠ ʙʫʣʠ ʩʠʥʪʝʟʦʚʘʥʽ ʰʪʫʯʥʽ ʩʧʦʣʫʢʠ ʉ, ʆ, ʅ, S, N ʪʘ ʽʥ-

ʰʠʭ ʝʣʝʤʝʥʪʽʚ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʢʘʫʩʪʦʙʽʦʣʽʪʽʚ, ʟôʷʚʠʣʠʩʷ ʛʽʧʦʪʝʟʠ ʧʨʦ 

ʤʦʞʣʠʚʽʩʪʴ ʾʭ ʘʙʽʦʛʝʥʥʦʛʦ ʩʠʥʪʝʟʫ, ʚʢʣʶʯʘʶʯʠ ʥʘʬʪʫ. ʇʦʜʽʙʥʦʾ ʪʦʯʢʠ ʟʦʨʫ ʜʦ-

ʪʨʠʤʫʚʘʚʩʷ ʪʘʢʠʡ ʥʝʟʘʧʝʨʝʯʥʠʡ ʘʚʪʦʨʠʪʝʪ ʫ ʭʽʤʽʾ ʷʢ ɼ.ɯ. ʄʝʥʜʻʣʻʻʚ. ʐʠʨʦʢʠʡ 

ʨʦʟʚʠʪʦʢ ʮʷ ʽʜʝʷ ʦʪʨʠʤʘʣʘ ʚ ʋʢʨʘʾʥʽ, ʜʝ ʥʘʜ ʥʝʶ ʧʨʘʮʶʚʘʣʠ ɺ.ɹ. ʇʦʨʬʠʨôʻʚ, 
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ɻ.ʅ. ɼʦʣʝʥʢʦ, ʉ.ɯ. ʉʫʙʙʦʪʽʥ, ɽ.ɹ. ʏʝʢʘʣʶʢ, ʆ.ʖ. ʃʫʢʽʥ, ʆ.ʃ.  ʂʘʙʠʰʝʚ ʪʘ ʙʘʛʘʪʦ 

ʽʥʰʠʭ ʚʽʜʦʤʠʭ ʚʯʝʥʠʭ. ɸʨʛʫʤʝʥʪʠ ʮʠʭ ʜʦʩʣʽʜʥʠʢʽʚ ʙʘʟʫʶʪʴʩʷ ʷʢ ʥʘ ʪʝʦʨʝʪʠʯ-

ʥʦʤʫ ʧʽʜˇʨʫʥʪʽ, ʪʘʢ ʽ ʥʘ ʬʘʢʪʘʭ ʟʥʘʭʽʜʦʢ ʩʢʫʧʯʝʥʴ ʥʘʬʪʠ ʽ ʛʘʟʫ ʚ ʢʨʠʩʪʘʣʽʯʥʠʭ 

ʧʦʨʦʜʘʭ ʩʭʠʣʽʚ ʋʢʨʘʾʥʩʴʢʦʛʦ ʽ ɺʦʨʦʥʝʟʴʢʦʛʦ ʱʠʪʽʚ. ʊʘʢʽ ʜʘʥʽ ʤʦʞʫʪʴ ʩʚʽʜʯʠʪʠ 

ʧʨʦ ʤʦʞʣʠʚʽʩʪʴ ʫʪʚʦʨʝʥʥʷ ʚʫʛʣʝʚʦʜʥʽʚ ʘʙʽʦʛʝʥʥʠʤ ʰʣʷʭʦʤ. ʉʚʦʻʨʽʜʥʠʤ ʧʽʜʪʚʝ-

ʨʜʞʝʥʥʷʤ ʮʽʻʾ ʤʦʞʣʠʚʦʩʪʽ ʻ ʟʥʘʯʥʘ ʧʦʰʠʨʝʥʽʩʪʴ ʚʫʛʣʝʚʦʜʥʽʚ ʫ ʢʦʩʤʦʩʽ, ʟʦʢʨʝʤʘ 

ʥʘʷʚʥʽʩʪʴ ʤʝʪʘʥʦʚʠʭ ʘʪʤʦʩʬʝʨ ʽ ʥʘʚʽʪʴ ʮʽʣʠʭ ʚʫʛʣʝʚʦʜʥʝʚʠʭ ʢʦʩʤʽʯʥʠʭ ʪʽʣ (ʟʦʢ-

ʨʝʤʘ ʩʫʧʫʪʥʠʢʘ ʉʘʪʫʨʥʘ ï ʊʠʪʘʥʫ).  

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʟôʷʚʠʣʦʩʷ ʯʠʤʘʣʦ ʜʘʥʠʭ ʱʦʜʦ ʘʙʽʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʤʝ-

ʪʘʥʫ ʚ ʟʝʤʥʽʡ ʢʦʨʽ. ɿʦʢʨʝʤʘ, ʮʝ ʩʢʫʧʯʝʥʥʷ ʰʘʭʪʥʠʭ ʚʫʛʣʝʚʦʜʥʝʚʠʭ ʛʘʟʽʚ ʫ ʩʽʻʥʽ-

ʪʦʚʠʭ ʤʘʩʠʚʘʭ, ʜʝ ʥʝʤʦʞʣʠʚʘ ʥʽ ʢʦʥʪʘʤʽʥʘʮʽʷ, ʥʽ ʤʽʛʨʘʮʽʷ ʪʘ ʧʨʦʥʠʢʥʝʥʥʷ ʙʽʦ-

ʛʝʥʥʦʛʦ ʛʘʟʫ, ʥʘʷʚʥʽʩʪʴ ʧʦʪʫʞʥʠʭ ʩʪʨʫʤʝʥʽʚ ʭʦʣʦʜʥʦʛʦ ʤʝʪʘʥʫ (çʤʝʪʘʥʦʚʽ ʩʠ-

ʧʠè) ʥʘ ʜʥʽ ʏʦʨʥʦʛʦ ʪʘ ʅʦʨʚʝʟʴʢʦʛʦ ʤʦʨʽʚ; ʽʟʦʪʦʧʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʛʘʟʦʚʠʭ ʜʞʝ-

ʨʝʣ ʫ ʩʫʯʘʩʥʠʭ ʚʫʣʢʘʥʽʯʥʠʭ ʦʙʣʘʩʪʷʭ, ʜʝ ʙʫʣʘ ʟʘʨʝʻʩʪʨʦʚʘʥʘ ʧʝʨʽʦʜʠʯʥʘ ʘʢʪʠʚʽ-

ʟʘʮʽʷ ʚʠʢʠʜʽʚ ʝʥʜʦʛʝʥʥʦʛʦ ʉʅ4 ʙʝʟ ʙʫʜʴ-ʷʢʦʛʦ ʟʚôʷʟʢʫ ʟ ʦʩʘʜʦʚʠʤʠ ʙʘʩʝʡʥʘʤʠ, 

ʧʦʥʦʚʣʝʥʥʷ ʚʠʩʥʘʞʝʥʠʭ ʨʦʜʦʚʠʱ ʛʘʟʫ ʟʘ ʨʘʭʫʥʦʢ ʛʣʠʙʠʥʥʠʭ ʧʽʜʪʦʢʽʚ (ʱʦ, ʚʽʨʦ-

ʛʽʜʥʦ, ʩʪʦʩʫʻʪʴʩʷ ʐʝʙʝʣʠʥʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ, ʷʢʝ ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʜʦ ʮʴʦʛʦ ʯʘʩʫ, 

ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʡʦʛʦ ʧʦʯʘʪʢʦʚʽ ʚʠʜʦʙʫʚʥʽ ʟʘʧʘʩʠ ʜʘʚʥʦ ʚʠʣʫʯʝʥʽ). ɺʩʽ ʮʽ 

ʬʘʢʪʠ ʜʦʟʚʦʣʷʶʪʴ ʥʝʦʜʥʦʟʥʘʯʥʦ ʚʽʜʥʦʩʠʪʠʩʷ ʜʦ ʢʣʘʩʠʯʥʦʾ ʙʽʦʛʝʥʥʦʾ ʪʝʦʨʽʾ ʧʦ-

ʭʦʜʞʝʥʥʷ ʚʫʛʣʝʚʦʜʥʽʚ, ʭʦʯʘ ʪʨʝʙʘ ʟʚʘʞʘʪʠ ʥʘ ʪʝ, ʱʦ ʤʝʪʦʜʠ ʧʦʰʫʢʽʚ ʪʘ ʦʮʽʥʢʠ 

ʟʘʧʘʩʽʚ ʚʫʛʣʝʚʦʜʥʽʚ ʧʦʢʠ ʱʦ ʙʘʟʫʶʪʴʩʷ ʪʽʣʴʢʠ ʥʘ ʮʽʡ çʢʣʘʩʠʯʥʽʡè ʧʘʨʘʜʠʛʤʽ. 

ɿʛʽʜʥʦ ʟ ʢʦʥʮʝʧʮʽʶ ʥʝʦʨʛʘʥʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʚʫʛʣʝʚʦʜʥʽʚ, ʛʣʠʙʠʥʥʽ ʬʣʁ-

ʾʜʥʽ ʧʦʪʦʢʠ ʤʘʥʪʽʡʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʷʢʽ ʟʜʽʡʩʥʶʶʪʴ ʧʝʨʝʥʦʩ ʪʝʧʣʘ ʽ ʨʝʯʦʚʠʥʠ ʚ 

ʨʽʟʥʠʭ ʬʦʨʤʘʭ, ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʟ ʦʜʥʦʛʦ ʙʦʢʫ ʷʢ ʤʦʞʣʠʚʝ ʜʞʝʨʝʣʦ ʚʫʛʣʝʚʦʜʥʽʚ, ʘ 

ʟ ʽʥʰʦʛʦ ï ʷʢ ʯʠʥʥʠʢ, ʱʦ ʩʧʨʠʷʻ ʧʦʩʠʣʝʥʥʶ ʛʝʥʝʨʘʮʽʾ ʚʫʛʣʝʚʦʜʥʽʚ ʟ ʦʨʛʘʥʽʯʥʦʾ 

ʨʝʯʦʚʠʥʠ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʟʝʤʥʦʾ ʢʦʨʠ. ʇʨʷʤʠʤ ʜʦʢʘʟʦʤ ʨʝʘʣʴʥʦʩʪʽ ʧʦʜʽʙʥʠʭ 

ʧʨʦʮʝʩʽʚ ʻ ʥʘʷʚʥʽʩʪʴ ʛʘʟʦʚʦ-ʨʽʜʢʠʭ ʧʦʪʦʢʽʚ ʫ ʥʘʜʛʣʠʙʦʢʠʭ ʩʚʝʨʜʣʦʚʠʥʘʭ, ʧʨʦʙʫ-

ʨʝʥʠʭ ʚ ʢʨʠʩʪʘʣʽʯʥʠʭ ʧʦʨʦʜʘʭ ʨʘʥʥʴʦʛʦ ʜʦʢʝʤʙʨʽʶ, ʜʝ ʚʽʜʩʫʪʥʷ ʦʨʛʘʥʽʯʥʘ ʨʝʯʦ-

ʚʠʥʘ (ʂʦʣʴʩʴʢʘ ʚ ʄʫʨʤʘʥʩʴʢʽʡ ʦʙʣʘʩʪʽ ʈʌ, ɻʨʘʤʩʙʝʨʛ-1 ʚ ʐʚʝʮʽʾ). ʋ ʩʢʣʘʜʽ ʮʠʭ 

ʧʦʪʦʢʽʚ, ʨʘʟʦʤ ʟ ʥʝʚʫʛʣʝʮʝʚʠʤʠ ʛʘʟʘʤʠ (H2, CO2, O2, N2, He, Ra) ʟʥʘʡʜʝʥʠʡ ʽ ʤʝ-

ʪʘʥ. ʄʝʪʘʥ ʪʘ ʡʦʛʦ ʛʦʤʦʣʦʛʠ ʚʩʪʘʥʦʚʣʝʥʽ ʫ ʚʠʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʠʭ ʛʽʜʨʦʪʝʨʤʘʣʴ-

ʥʠʭ ʬʣʶʾʜʘʭ ʨʠʬʪʦʚʠʭ ʩʠʩʪʝʤ ʦʢʝʘʥʽʚ (ʟʦʢʨʝʤʘ, ɻʘʣʘʧʘʛʦʩʩʴʢʠʡ, ʄʘʨʽʘʥʩʴʢʠʡ 

ʨʠʬʪʠ), ʜʝ ʚʝʣʠʯʠʥʘ ʡʦʛʦ ʧʦʪʦʢʫ ʜʦʩʷʛʘʻ 1,6Ö10
8
 ʤ

3
/ʨʽʢ. ɺʠʢʠʜʠ ʤʝʪʘʥʫ ʟʘʬʽʢʩʦ-

ʚʘʥʽ ʚ ʤʝʞʘʭ ʨʠʬʪʦʚʠʭ ʜʦʣʠʥ ʉʭʽʜʥʦʘʬʨʠʢʘʥʩʴʢʦʾ ʨʠʬʪʦʚʦʾ ʩʠʩʪʝʤʠ, ʜʝ ʦʩʘʜʦʚʽ 

ʧʦʨʦʜʠ (ʤʦʞʣʠʚʝ ʜʞʝʨʝʣʦ ʦʨʛʘʥʽʯʥʦʛʦ ʤʝʪʘʥʫ) ʚʽʜʩʫʪʥʽ.  

ɺʠʟʥʘʶʯʠ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʬʘʢʪʽʚ, ʟʘʟʥʘʯʠʤʦ, ʱʦ, ʧʦ-ʧʝʨʰʝ, 

ʡʜʝʪʴʩʷ ʤʦʚʘ ʧʨʦ ʤʝʪʘʥ, ʘ ʥʝ ʽʥʰʽ ʙʽʣʴʰ ʩʢʣʘʜʥʽ ɺɺ, ʧʦ-ʜʨʫʛʝ, ʩʫʯʘʩʥʽ ʤʝʪʦʜʠ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ, ʧʦʰʫʢʽʚ ʪʘ ʨʦʟʚʽʜʢʠ ɺɺ, ʚʢʣʶʯʘʶʯʠ ʥʝʪʨʘʜʠʮʽʡʥʽ, ʷʢʽ ʙʘʟʫʶʪʴ-

ʩʷ ʥʘ çʢʣʘʩʠʯʥʽʡè ʙʽʦʛʝʥʥʽʡ ʧʘʨʘʜʠʛʤʽ, ʮʽʣʢʦʤ ʩʝʙʝ ʚʠʧʨʘʚʜʦʚʫʶʪʴ. 

ɿ ʦʛʣʷʜʫ ʥʘ ʮʝ ʮʽʢʘʚʠʤʠ ʻ ʪʘʢʦʞ ʩʠʥʪʝʪʠʯʥʽ ʢʦʥʮʝʧʮʽʾ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʷʢʠʭ 

ʛʣʠʙʠʥʥʽ ʬʣʶʾʜʥʽ ʧʦʪʦʢʠ ʤʘʥʪʽʡʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʷʢʽ ʟʜʽʡʩʥʶʶʪʴ ʧʝʨʝʥʦʩ ʪʝʧ-

ʣʘ ʽ ʨʝʯʦʚʠʥʠ ʚ ʨʽʟʥʠʭ ʬʦʨʤʘʭ, ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʟ ʦʜʥʦʛʦ ʙʦʢʫ ʷʢ ʤʦʞʣʠʚʝ ʜʞʝʨʝ-

ʣʦ ɺɺ, ʘ ʟ ʽʥʰʦʛʦ ï ʷʢ ʯʠʥʥʠʢ, ʱʦ ʩʧʨʠʷʻ ʧʦʩʠʣʝʥʥʶ ʛʝʥʝʨʘʮʽʾ ʚʫʛʣʝʚʦʜʥʽʚ ʟ ʆʈ 

ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ. 
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ɺʠʭʦʜʷʯʠ ʟ ʢʦʥʮʝʧʮʽʾ ʦʩʘʜʦʚʦ-ʤʽʛʨʘʮʽʡʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʚʫʛʣʝʚʦʜʥʽʚ, ʨʦʟ-

ʨʦʙʣʝʥʦʶ ʄ.ɹ. ɺʘʩʩʦʻʚʠʯʝʤ, ʉ.ɻ. ʅʝʨʫʯʝʚʠʤ, ɯ.ɺ. ɺʠʩʦʮʴʢʠʤ ʉ.ʇ. ʄʘʢʩʠʤʦ-

ʚʠʤ ʪʘ ʽʥʰʠʤʠ ʜʦʩʣʽʜʥʠʢʘʤʠ, ʦʩʘʜʦʚʽ ʫʪʚʦʨʝʥʥʷ ʧʽʩʣʷ ʩʝʜʠʤʝʥʪʦʛʝʥʝʟʫ ʧʦʩʪʫ-

ʧʦʚʦ ʟʘʥʫʨʶʚʘʣʠʩʴ, ʧʝʨʝʢʨʠʚʘʶʯʠʩʴ ʤʦʣʦʜʰʠʤʠ ʟʘ ʚʽʢʦʤ ʪʦʚʱʘʤʠ. ʇʨʠ ʟʙʽʣʴ-

ʰʝʥʥʽ ʛʣʠʙʠʥʠ ʟʘʥʫʨʝʥʥʷ ʧʦʩʪʫʧʦʚʦ ʟʨʦʩʪʘʣʠ ʪʠʩʢʠ ʽ ʪʝʤʧʝʨʘʪʫʨʠ, ʧʽʜ ʜʽʻʶ 

ʷʢʠʭ ʦʩʘʜʠ ʪʨʘʥʩʬʦʨʤʫʶʪʴʩʷ ʚ ʛʽʨʩʴʢʽ ʧʦʨʦʜʠ ʚ ʧʨʦʮʝʩʽ ʣʽʪʦʛʝʥʝʟʫ [ʍʘʥʠʥ, 

1973]. ɺʠʜʽʣʷʶʪʴ ʪʘʢʽ ʩʪʘʜʽʾ ʣʽʪʦʛʝʥʝʟʫ: ʜʽʘʛʝʥʝʟ, ʢʘʪʘʛʝʥʝʟ, ʤʝʪʘʛʝʥʝʟ ʽ ʤʝʪʘ-

ʤʦʨʬʽʟʤ. ʉʪʘʜʽʾ ʤʝʪʘʛʝʥʝʟʫ ʽ ʢʘʪʘʛʝʥʝʟʫ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʧʽʜʩʪʘʜʽʾ ʪʘ ʚʠʟʥʘʯʘʶʪʴ-

ʩʷ ʟʘ ʧʘʨʘʤʝʪʨʦʤ ʚʽʜʙʠʚʥʦʾ ʟʜʘʪʥʦʩʪʽ ʚʽʪʨʠʥʽʪʫ (ʥʘʡʧʦʰʠʨʝʥʽʰʠʡ ʤʘʮʝʨʘʣ ʚʫ-

ʛʽʣʣʷ), ʷʢʠʡ ʚʠʟʥʘʯʘʻʪʴʩʷ ʜʚʦʤʘ ʩʧʦʩʦʙʘʤʠ ï ʥʘ ʧʦʚʽʪʨʽ ʪʘ ʚ ʽʤʝʨʩʽʡʥʠʭ ʨʽʜʠʥʘʭ. 

ɿʥʘʯʝʥʥʷ ʚʽʜʙʠʚʥʦʾ ʟʜʘʪʥʦʩʪʽ ʚʽʪʨʠʥʽʪʫ ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʝʚʥʠʤ ʤʘʨʢʘʤ ʚʫʛʽʣʣʷ. 

ɺʽʜʙʠʚʥʘ ʟʜʘʪʥʽʩʪʴ ʚʽʪʨʠʥʽʪʫ 0,30-0,49 ʚʽʜʧʦʚʽʜʘʻ ʩʪʘʜʽʾ ʧʨʦʪʦʢʘʪʘʛʝʥʝʟʫ (ʇʂ) ʽ 

ʤʘʨʮʽ ʚʫʛʽʣʣʷ ɹ ï ʙʫʨʝ, 0,50-0,64 ï ɹɼ ʙʫʨʝ-ʜʦʚʛʦʧʦʣʫʤôʷʥʝ; 0,65-0,84 ï ʄʂ1 (ɼ 

ï ʜʦʚʛʦʧʦʣʫʤôʷʥʝ, ɻï ʛʘʟʦʚʝ), 0,85-1,14 ï ʄʂ2 (ɻï ʛʘʟʦʚʝ, ɾ-ʞʠʨʥʝ), ʄʂ3 (ɾ ï 

ʞʠʨʥʝ), 1,15-1,74 ï ʄʂ4 (ʂ ï ʢʘʤôʷʥʝ); 1,75-2,49 ï ʄʂ5 (ʆʉ ï ʧʽʩʥʝ, ʱʦ ʩʧʽʢʘ-

ʻʪʴʩʷ); 2,50-6,00 ï ɸʂ (ɸ ï ʘʥʪʨʘʮʠʪʠ) (ʨʠʩ. 1.11).  

 

 
ʈʠʩ. 1.11. ɿʽʩʪʘʚʣʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʩʭʝʤʠ ʢʘʪʘʛʝʥʝʪʠʯʥʦʾ ʟʦʥʘʣʴʥʦʩʪʽ (ʘ) ʽʟ ʟʦʥʘʣʴʥʽʩʪʶ ʫ 

ʨʦʟʧʦʜʽʣʽ ʨʦʜʦʚʠʱ ɺɺ ʫ ɼɼɿ (ʙ) [ʃʫʢʠʥ, 2007] 
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ʈʘʟʦʤ ʟ ʦʩʘʜʦʚʠʤʠ ʧʦʨʦʜʘʤʠ ʪʨʘʥʩʬʦʨʤʫʻʪʴʩʷ ʽ ʆʈ, ʨʝʘʣʽʟʫʶʯʠ ʩʚʽʡ ʥʘʬʪʦ-

ʛʘʟʦʛʝʥʝʨʘʮʽʡʥʠʡ ʧʦʪʝʥʮʽʘʣ. ɿʘʟʥʘʯʠʤʦ ʧʨʠ ʮʴʦʤʫ, ʱʦ ʆʈ ʚ ʦʩʘʜʦʚʠʭ ʧʦʨʦʜʘʭ 

ʧʝʨʝʙʫʚʘʻ ʷʢ ʫ ʢʦʥʮʝʥʪʨʦʚʘʥʦʤʫ (ʚ ʛʣʠʥʠʩʪʠʭ ʧʨʦʰʘʨʢʘʭ, ʧʣʘʩʪʘʭ ʚʫʛʽʣʣʷ), ʪʘʢ ʽ 

ʚ ʨʦʟʩʽʷʥʦʤʫ ʚʠʛʣʷʜʽ. ʇʨʠ ʮʴʦʤʫ ʦʙôʻʤʠ ʨʦʟʩʽʷʥʦʾ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ (ʈʆʈ) ʥʘ-

ʙʘʛʘʪʦ ʙʽʣʴʰʽ ʧʦʨʽʚʥʷʥʦ ʟ ʦʙôʻʤʘʤʠ ʢʦʥʮʝʥʪʨʦʚʘʥʦʾ ʫ ʧʣʘʩʪʘʭ ʪʘ ʧʨʦʰʘʨʢʘʭ.  

ɿʛʽʜʥʦ ʟ ʩʫʯʘʩʥʠʤʠ ʫʷʚʣʝʥʥʷʤʠ ʦʩʘʜʦʚʽ ʧʦʨʦʜʠ ʥʘ ʰʣʷʭʫ ʨʝʘʣʽʟʘʮʽʾ ʩʚʦʛʦ 

ʥʘʬʪʦʛʘʟʦʛʝʥʝʨʫʶʯʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʧʨʦʭʦʜʷʪʴ ʨʷʜ ʟʦʥ (ʽʥʪʝʨʚʘʣʽʚ, ʩʪʘʜʽʡ), ʚ ʤʝ-

ʞʘʭ ʷʢʠʭ ʫʪʚʦʨʶʶʪʴʩʷ ʨʽʟʥʦʪʠʧʥʽ ʚʫʛʣʝʚʦʜʥʝʚʽ ʩʠʩʪʝʤʠ: 

1. ɹʽʦʭʽʤʽʯʥʘ, ʛʘʟʦʚʘ ʟʦʥʘ, ʱʦ ʧʨʦʩʪʷʛʘʻʪʴʩʷ ʜʦ ʛʣʠʙʠʥʠ ʙʣʠʟʴʢʦ 1ʢʤ (ʪʝʤ-

ʧʝʨʘʪʫʨʘ ʥʝ ʧʝʨʝʚʠʱʫʻ 60Áʉ), ʜʝ ʽʟ OP ʫʪʚʦʨʶʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʤʝʪʘʥ ʷʢ ʧʨʦ-

ʜʫʢʪ ʜʽʾ ʘʥʘʝʨʦʙʥʦʾ ʤʽʢʨʦʬʣʦʨʠ. 

2. ʊʝʨʤʦʣʽʪʠʯʥʘ (ʪʝʨʤʦʛʘʟʦʛʝʥʥʘ) ʟʦʥʘ ʧʨʦʩʪʷʛʘʻʪʴʩʷ ʜʦ ʛʣʠʙʠʥ 2,0ð2,5 ʢʤ 

(ʪʝʤʧʝʨʘʪʫʨʘ 70ð90Áʉ) ʽ ʤʦʞʝ ʧʨʦʜʫʢʫʚʘʪʠ ʤʝʪʘʥ ʽ ʡʦʛʦ ʥʘʡʙʣʠʞʯʽ ʛʦʤʦʣʦʛʠ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʪʝʧʣʦʚʦʾ ʜʽʾ ʥʘ OP.  

3. ʊʝʨʤʦʢʘʪʘʣʽʪʠʯʥʘ ʟʦʥʘ, ʷʢʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʦʩʪʫʧʦʚʠʤ ʟʙʽʣʴʰʝʥʥʷʤ ʛʝʥʝ-

ʨʘʮʽʾ ʨʽʜʠʥʥʠʭ ɺɺ. ɻʣʠʙʠʥʘ ʟʘʥʫʨʝʥʥʷ 2,5ð6 ʢʤ (ʪʝʤʧʝʨʘʪʫʨʘ 70ð200Áʉ). ʂʨʽʤ 

ʪʝʤʧʝʨʘʪʫʨʠ, ʧʝʨʝʪʚʦʨʝʥʥʶ OP ʚ ʮʽʡ ʟʦʥʽ ʩʧʨʠʷʻ ʛʝʪʝʨʦʛʝʥʥʠʡ ʤʽʢʨʦʢʘʪʘʣʽʟ. ɰʾ ʥʘʟʠ-

ʚʘʶʪʴ ʪʘʢʦʞ ʛʦʣʦʚʥʦʶ ʟʦʥʦʶ (ʬʘʟʦʶ) ʥʘʬʪʦʫʪʚʦʨʝʥʥʷ, ʘʙʦ çʥʘʬʪʦʚʠʤ ʚʽʢʥʦʤè. 

4. ʊʝʨʤʦʛʘʟʦʛʝʥʥʘ (ʧʽʨʦʛʘʟʦʛʝʥʥʘ) ʟʦʥʘ, ʜʝ ʟʘʚʝʨʰʫʻʪʴʩʷ ʛʝʥʝʨʘʮʽʷ ɺɺ ʽʟ 

POP ʤʘʪʝʨʠʥʩʴʢʠʭ ʧʦʨʽʜ, ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʽʥʪʝʥʩʠʚʥʠʤ ʧʨʦʜʫʢʫʚʘʥʥʷʤ ʤʝʪʘʥʫ. 

ʎʶ ʟʦʥʫ ʽʥʢʦʣʠ ʥʘʟʠʚʘʶʪʴ ʛʦʣʦʚʥʦʶ ʟʦʥʦʶ ʛʘʟʦʫʪʚʦʨʝʥʥʷ, ʘʙʦ çʛʘʟʦʚʠʤ ʚʽʢ-

ʥʦʤè. ɺ ʾʾ ʤʝʞʘʭ ʛʝʥʝʨʫʶʪʴʩʷ ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʽ ʩʧʦʣʫʢʠ. 

ɿʽʩʪʘʚʣʝʥʥʷ ʟʥʘʯʝʥʴ ʚʽʜʙʠʚʥʦʾ ʟʜʘʪʥʦʩʪʽ ʚʽʪʨʠʥʽʪʫ, ʚʠʟʥʘʯʝʥʦʾ ʚ ʽʤʝʨʩʽʡʥʠʭ 

ʨʽʜʠʥʘʭ (Rʦ, %), ʟ ʽʥʰʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʟʨʽʣʦʩʪʽ ʧʦʨʽʜ ʪʘ ʟ ʨʦʟʧʦʜʽʣʦʤ ʧʦ ʨʦʟʨʽʟʫ 

ʩʢʫʧʯʝʥʴ ʥʘʬʪʠ ʽ ʛʘʟʫ ʜʦʟʚʦʣʠʣʦ ʚʩʪʘʥʦʚʠʪʠ ʟʥʘʯʝʥʥʷ Rʦ,  ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʤʝʞʘʤ 

ʥʘʬʪʦ- ʽ ʛʘʟʦʫʪʚʦʨʝʥʥʷ. ʅʘʡʥʠʞʯʽ ʟʥʘʯʝʥʥʷ ʚʽʜʙʠʚʥʦʾ ʟʜʘʪʥʦʩʪʽ, ʷʢʽ ʚʽʜʧʦʚʽʜʘ-

ʶʪʴ ʛʝʥʝʨʘʮʽʾ ʥʘʬʪʠ, ʩʪʘʥʦʚʣʷʪʴ 0,45 %, ʘ Rʦ, ʱʦ ʜʦʨʽʚʥʶʻ 0,6 % ʚʽʜʧʦʚʽʜʘʻ ʧʦ-

ʯʘʪʢʫ ʫʪʚʦʨʝʥʥʷ ʧʨʦʤʠʩʣʦʚʠʭ ʧʦʢʣʘʜʽʚ ʥʘʬʪʠ. ʄʘʢʩʠʤʘʣʴʥʘ ʛʝʥʝʨʘʮʽʷ ʥʘʬʪʠ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʠ ʟʨʽʣʦʩʪʽ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ Rʦ 0,8ï1,0 %, ʘ ʧʨʠ ʙʽʣʴʰ ʚʠʩʦ-

ʢʠʭ ʟʥʘʯʝʥʥʷʭ ʨʘʟʦʤ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʚʽʜʙʠʚʥʦʾ ʟʜʘʪʥʦʩʪʽ ʚʽʪʨʠʥʽʪʫ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʰʚʠʜʢʠʡ ʨʽʩʪ ʛʘʟʦʚʦʛʦ ʬʘʢʪʦʨʘ. ɻʝʥʝʨʘʮʽʷ ʥʘʬʪʠ ʟʘʢʽʥʯʫʻʪʴʩʷ ʧʨʠ Rʦ = 1,3 %, 

ʢʦʥʜʝʥʩʘʪʫ ʧʨʠ Rʦ = 2 %, ʤʝʪʘʥʫ ʧʨʠ Rʦ = 3,5 %. ɼʦ ʩʴʦʛʦʜʥʽ ʥʝ ʚʩʪʘʥʦʚʣʝʥʦ 

ʞʦʜʥʦʛʦ ʧʦʢʣʘʜʫ ʤʝʪʘʥʫ, ʜʣʷ ʷʢʦʛʦ ʚʽʜʙʠʚʥʘ ʟʜʘʪʥʽʩʪʴ ʚʽʪʨʠʥʽʪʫ ʫ ʩʫʤʽʞʥʠʭ ʟ 

ʢʦʣʝʢʪʦʨʘʤʠ ʧʦʨʦʜʘʭ ʧʝʨʝʚʠʱʫʚʘʣʘ ʙ 3,5 %. 

ʋ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʨʦʟʨʦʙʣʝʥʦʶ ʩʪʘʜʽʡʥʽʩʪʶ ʛʦʣʦʚʥʘ ʟʦʥʘ (ʬʘʟʘ) ʥʘʬʪʦʫʪʚʦ-

ʨʝʥʥʷ (ɻɿʅ) ʚʠʜʽʣʷʻʪʴʩʷ ʚ ʽʥʪʝʨʚʘʣʘʭ ʩʪʘʜʽʡ ʤʝʪʘʛʝʥʝʟʫ (ʄʂ) ʄʂ1ïʄʂ2, ʘ ʛʦʣʦ-

ʚʥʘ ʟʦʥʘ ʛʘʟʦʫʪʚʦʨʝʥʥʷ (ɻɿɻ) ʧʨʠʭʦʜʠʪʴʩʷ ʥʘ ʩʪʘʜʽʾ ʤʝʪʘʛʝʥʝʟʫ-ʘʧʦʢʘʪʘʛʝʥʝʟʫ 

(ʄʂ3ïɸʂ2). ʇʨʠ ʮʴʦʤʫ ɻɿɻ ʧʦʜʽʣʷʻʪʴʩʷ ʱʝ ʥʘ ʜʚʽ ʧʽʜʬʘʟʠ ï ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʫ ï 

ʄʂ3 ʽ ʤʝʪʘʥʦʚʫ ï ʄʂ4ïɸʂ.  

ɼʣʷ ʜʝʪʘʣʴʥʦʛʦ ʚʠʚʯʝʥʥʷ ʥʘʬʪʦʛʘʟʦʛʝʥʝʨʘʮʽʡʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʦʩʘʜʦʚʠʭ 

ʧʦʨʽʜ  ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ ʝʬʝʢʪʠʚʥʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʫʩʪʘʥʦʚʢʠ Rock-Eval [Rock-

Eval applicationsé,2006]. ɿ ʾʭ ʜʦʧʦʤʦʛʦʶ ʚʜʘʻʪʴʩʷ ʚʠʟʥʘʯʠʪʠ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ 

ʚʘʞʣʠʚʠʭ ʧʝʪʨʦʭʽʤʽʯʥʠʭ ʪʘ ʽʥʰʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʨʝʢʦʥʩʪʨʫʶʚʘʪʠ ʪʝʨʤʽʯʥʫ ʽʩʪʦ-

ʨʽʶ ʧʦʨʦʜʠ ʪʘ ʚʠʟʥʘʯʠʪʠ ʾʾ ʛʝʥʝʨʘʮʽʡʥʠʡ ʧʦʪʝʥʮʽʘʣ. ʉʝʨʝʜ ʯʠʩʣʝʥʥʠʭ ʧʘʨʘʤʝʪ-
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ʨʽʚ ʟʦʢʨʝʤʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʟʘʛʘʣʴʥʦʛʦ ʦʨʛʘʥʽʯʥʦʛʦ ʚʫʛʣʝʮʶ (TOC) ʘ ʪʘ-

ʢʦʞ ʚʦʜʥʝʚʠʡ ʽʥʜʝʢʩ (HI), ʱʦ ʻ ʦʜʥʠʤ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ. ʁʦʛʦ ʚʝʣʠʯʠʥʘ ʧʨʦʧʦ-

ʨʮʽʡʥʘ ʢʽʣʴʢʦʩʪʽ ʚʦʜʥʶ ʚ ʢʝʨʦʛʝʥʽ ʽ, ʪʘʢʠʤ ʯʠʥʦʤ, ʚʢʘʟʫʻ ʥʘ ʟʜʘʪʥʽʩʪʴ ʧʦʨʦʜʠ 

ʛʝʥʝʨʫʚʘʪʠ ɺɺ. ɺʠʩʦʢʽ ʽʥʜʝʢʩʠ ʚʦʜʥʶ ʚʢʘʟʫʶʪʴ ʥʘ ʙʽʣʴʰʠʡ ʛʝʥʝʨʘʮʽʡʥʠʡ ʧʦʪʝ-

ʥʮʽʘʣ ʧʦʨʦʜʠ. 

ɿʘʫʚʘʞʠʤʦ, ʱʦ ʟʛʽʜʥʦ ʟ ʦʩʘʜʦʚʦ-ʤʽʛʨʘʮʽʡʥʦʶ ʢʦʥʮʝʧʮʽʻʶ, ʢʽʣʴʢʽʩʥʽ ʩʧʽʚ-

ʚʽʜʥʦʰʝʥʥʷ ʬʘʟ ʚʫʛʣʝʚʦʜʥʽʚ, ʱʦ ʛʝʥʝʨʫʶʪʴʩʷ, ʟʘʣʝʞʘʪʴ, ʢʨʽʤ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʪʝ-

ʤʧʝʨʘʪʫʨʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ, ʪʘʢʦʞ ʚʽʜ ʾʾ ʧʝʨʚʠʥʥʦʾ ʧʨʠʨʦʜʠ ʆʈ ʽ, 

ʚʽʜʧʦʚʽʜʥʦ ʪʠʧʽʚ ʢʝʨʦʛʝʥʫ. ʄʘʪʝʨʠʥʩʴʢʽ ʧʦʨʦʜʠ ʟ ɯɯ ʪʠʧʦʤ ʢʝʨʦʛʝʥʫ ʩʧʨʠʷʪʣʠʚʽ 

ʜʣʷ ʛʝʥʝʨʘʮʽʾ ʥʘʬʪʠ, ʟ ɯɯɯ ʪʠʧʦʤ ï ʜʣʷ ʛʝʥʝʨʘʮʽʾ ʛʘʟʫ. ʅʘʡʯʘʩʪʽʰʝ ʪʨʘʧʣʷʶʪʴʩʷ 

ʤʘʪʝʨʠʥʩʴʢʽ ʧʦʨʦʜʠ ʟʽ ʟʤʽʰʘʥʠʤ ʪʠʧʦʤ ʢʝʨʦʛʝʥʫ, ʧʨʠ ʮʴʦʤʫ ɯ ʪʠʧ ʫ ʯʠʩʪʦʤʫ ʚʠ-

ʛʣʷʜʽ ʤʘʡʞʝ ʥʝʚʽʜʦʤʠʡ. 

ɺʝʣʠʯʠʥʘ Rʦ 1,34 % ʚʚʘʞʘʻʪʴʩʷ ʛʨʘʥʠʯʥʦʶ ʜʣʷ ʽʩʥʫʚʘʥʥʷ ʥʘʬʪʦʚʦʾ ʬʘʟʠ, 

ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʛʨʘʜʘʮʽʾ ʢʘʪʘʛʝʥʝʟʫ ʄʂ4ïʄʂ5 ʽ ʧʘʣʝʦʪʝʤʧʝʨʘʪʫʨʽ 200 Áʉ. ʇʨʠ ʩʝ-

ʨʝʜʥʴʦʤʫ ʛʝʦʪʝʨʤʽʯʥʦʤʫ ʛʨʘʜʽʻʥʪʽ 2,5ï3,0 Á/100 ʤ ʥʘ ʛʣʠʙʠʥʽ 4ï5 ʢʤ ʤʘʩʦʚʘ ʛʝ-

ʥʝʨʘʮʽʷ ʨʽʜʢʠʭ ʚʫʛʣʝʚʦʜʥʽʚ ʧʦʚʠʥʥʘ ʟʤʽʥʶʚʘʪʠʩʷ ʛʝʥʝʨʘʮʽʻʶ ʛʘʟʦʧʦʜʽʙʥʠʭ. ʆʜ-

ʥʘʢ, ʫ ʛʣʠʙʦʢʦʟʘʥʫʨʝʥʠʭ ʚʽʜʢʣʘʜʘʭ ʩʫʯʘʩʥʠʭ ʟʘʧʘʜʠʥ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʠ-

ʩʦʢʠʤʠ ʰʚʠʜʢʦʩʪʷʤʠ ʦʩʘʜʢʦʥʘʢʦʧʠʯʝʥʥʷ ʽ ʨʦʟʪʷʛʥʫʪʦʶ ʢʘʪʘʛʝʥʝʪʠʯʥʦʶ ʟʦʥʘ-

ʣʴʥʽʩʪʶ ʚʥʘʩʣʽʜʦʢ ʟʥʠʞʝʥʦʛʦ ʛʝʦʪʝʨʤʽʯʥʦʛʦ ʛʨʘʜʽʻʥʪʫ ʥʠʞʥʷ ʛʨʘʥʠʮʷ ʫʪʚʦʨʝʥ-

ʥʷ ʥʘʬʪʠ ʤʦʞʝ ʦʧʫʩʢʘʪʠʩʷ ʜʦ ʛʣʠʙʠʥʠ 6ï8 ʢʤ. 

ɸʥʘʣʽʟ ʤʘʪʝʨʽʘʣʽʚ ʙʫʨʽʥʥʷ ʥʘʜʛʣʠʙʦʢʠʭ ʩʚʝʨʜʣʦʚʠʥ, ʧʨʦʙʫʨʝʥʠʭ ʫ ʉʐɸ 

ʚ ʄʝʢʩʠʢʘʥʩʴʢʽʡ ʟʘʪʦʮʽ (ʩʚ. ɼʞʘʢʦʙʩ-1 ï 7544 ʤ), ʚ ʧʨʦʛʠʥʽ ɸʥʘʜʘʨʢʦ (ʩʚ. ɹʝ-

ʨʪʘ-ʈʦʜʞʝʨʩ ï 9525 ʤ), ʫ ɺʥʫʪʨʽʰʥʴʦʤʫ ʩʦʣʝʥʦʩʥʦʤʫ ʙʘʩʝʡʥʽ (ʩʚ. ʄʘʢ-ʅʝʡʨ 

ï 6905 ʤ) ʜʦʚʦʜʠʪʴ, ʱʦ ʥʘʚʽʪʴ ʧʨʠ ʩʫʯʘʩʥʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ 200ï296 
ʦ
ʉ ʥʘʬʪʦ-

ʛʘʟʦʤʘʪʝʨʠʥʩʴʢʽ ʪʦʚʱʽ ʨʘʥʥʴʦʾ ʢʨʝʡʜʠ, ʚʝʨʭʥʴʦʾ ʶʨʠ, ʚʝʨʭʥʴʦʛʦ ʜʝʚʦʥʫ-

ʥʠʞʥʴʦʛʦ ʢʘʨʙʦʥʫ ʥʝ ʚʪʨʘʪʠʣʠ ʤʦʞʣʠʚʦʩʪʽ ʛʝʥʝʨʘʮʽʾ ʨʽʜʢʠʭ ʚʫʛʣʝʚʦʜʥʽʚ. 

ʆʪʞʝ, ʨʽʜʢʽ ʚʫʛʣʝʚʦʜʥʽ ʚ ʨʦʟʩʽʷʥʦʤʫ ʩʪʘʥʽ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʧʨʠ ʟʥʘʯʥʦ ʚʠʱʠʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ, ʥʽʞ ʪʨʘʜʠʮʽʡʥʦ ʚʚʘʞʘʻʪʴʩʷ, ʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ ʝʢʩʪʨʘʧʦʣʷʮʽʾ 

Rʦ ʚʽʪʨʠʥʽʪʫ ʜʣʷ ʦʮʽʥʢʠ ʛʨʘʜʘʮʽʡ ʢʘʪʘʛʝʥʝʟʫ, ʧʘʣʝʦʪʝʤʧʝʨʘʪʫʨ ʽ ʛʨʘʥʠʮʽ ʨʽʜʢʦʾ 

ʪʘ ʛʘʟʦʚʦʾ ʬʘʟʠ ʥʝ ʟʘʚʞʜʠ ʧʨʘʚʦʤʽʨʥʦ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘʷʚʥʽ ʬʘʢʪʠʯʥʽ ʜʘʥʽ ʩʫʧʝʨʝʯʘʪʴ ʪʝʦʨʝʪʠʯʥʠʤ ʨʦʟʨʘʭʫʥʢʘʤ ʽ 

ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʝʨʝʛʣʷʜʫ ʜʦʥʝʜʘʚʥʘ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʭ ʤʝʭʘʥʽʟʤʽʚ 

ʛʝʥʝʨʘʮʽʾ ʚʫʛʣʝʚʦʜʥʽʚ ʫ ʧʨʦʮʝʩʽ ʢʘʪʘʛʝʥʝʟʫ. ɺʠʷʚʣʷʻʪʴʩʷ, ʱʦ ʢʦʞʥʠʡ ʥʘʬʪʦʛʘ-

ʟʦʥʦʩʥʠʡ ʙʘʩʝʡʥ ʽ ʥʘʚʽʪʴ ʡʦʛʦ ʦʢʨʝʤʽ ʯʘʩʪʠʥʠ ʤʘʶʪʴ ʩʚʦʾ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʦʩʦʙʣʠ-

ʚʦʩʪʽ ʛʝʥʝʨʘʮʽʾ ɺɺ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʨʦʟʰʠʬʨʦʚʢʠ. ʎʽ ʦʩʦʙʣʠʚʦʩʪʽ ʧʦʚôʷʟʘʥʽ ʫ 

ʧʝʨʰʫ ʯʝʨʛʫ ʟ ʚʽʢʦʤ ʧʦʨʽʜ, ʛʝʦʪʝʨʤʽʯʥʠʤ ʛʨʘʜʽʻʥʪʦʤ, ʧʝʨʝʨʚʘʤʠ ʚ ʩʝʜʠʤʝʥʪʘʮʽʾ, 

ʛʣʠʙʠʥʦʶ ʪʘ ʰʚʠʜʢʽʩʪʶ ʟʘʥʫʨʝʥʥʷ ʥʘʬʪʦʛʘʟʦʤʘʪʝʨʠʥʩʴʢʠʭ ʪʦʚʱ, ʚʧʣʠʚʦʤ ʛʣʠ-

ʙʠʥʥʦʛʦ ʪʝʧʣʘ, ʧʦʚôʷʟʘʥʦʛʦ ʟʦʢʨʝʤʘ ʟ ʤʘʛʤʘʪʠʟʤʦʤ, ʪʘ ʽʥʰʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʱʦ 

ʧʽʜʪʚʝʨʜʞʝʥʦ ʪʘʢʦʞ ʫʟʘʛʘʣʴʥʝʥʥʷʤʠ ʧʦ ɼɼɿ. 

ʇʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʧʦʥʘʜ 250 
ʦ
ʉ ʟʥʘʯʥʦ ʟʨʦʩʪʘʻ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʤʽʛʨʘʮʽʾ ʚʫʛʣʝ-

ʚʦʜʥʽʚ ʟ ʥʘʬʪʦʛʘʟʦʤʘʪʝʨʠʥʩʴʢʠʭ ʧʦʨʽʜ: ʟʨʦʩʪʘʻ ʨʦʟʯʠʥʥʽʩʪʴ ʛʘʟʫ ʪʘ ʨʽʜʢʠʭ ʚʫʛ-

ʣʝʚʦʜʥʽʚ ʫ ʚʦʜʽ, ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʜʦ 300 
ʦ
ʉ ʬʦʨʤʫʻʪʴʩʷ ʦʜʥʦʬʘʟʥʠʡ ʬʣʶʾʜ, ʷʢʠʡ 

ʧʝʨʝʤʽʱʫʻʪʴʩʷ ʟ ʛʣʠʙʠʥʥʠʭ ʜʦ ʧʦʚʝʨʭʥʝʚʠʭ ʯʘʩʪʠʥ ʦʩʘʜʦʚʦʛʦ ʙʘʩʝʡʥʫ. ɺʠʚʯʝʥ-

ʥʷ ʛʘʟʦʚʦ-ʨʽʜʢʠʭ ʚʢʣʶʯʝʥʴ ʚ ʤʽʥʝʨʘʣʘʭ ʜʘʣʦ ʤʦʞʣʠʚʽʩʪʴ ʤʦʜʝʣʶʚʘʪʠ ʧʨʦʮʝʩ 
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ʬʘʟʦʚʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʚʫʛʣʝʚʦʜʥʽʚ ʽ ʧʨʠʧʫʩʪʠʪʠ ʤʦʞʣʠʚʽʩʪʴ ʽʩʥʫʚʘʥʥʷ ʨʽʜʢʦʾ ʬʘ-

ʟʠ ʜʦ ʪʝʤʧʝʨʘʪʫʨ 360 
ʦ
ʉ, ʝʪʘʥʫ ʽ ʙʽʣʴʰ ʚʘʞʢʠʭ ʛʦʤʦʣʦʛʽʚ ï ʜʦ 450 

ʦ
ʉ, ʘ ʤʝʪʘʥʫ 

ʜʦ 750 
ʦ
ʉ. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʨʠʥʮʠʧʦʚʫ ʤʦʞʣʠʚʽʩʪʴ ʽʩʥʫʚʘʥʥʷ ʛʣʠʙʠʥʥʦʛʦ ʜʞʝ-

ʨʝʣʘ ɺɺ ʯʠ, ʱʦʥʘʡʤʝʥʰʝ ï ʧʨʦ ʪʽʩʥʠʡ ʟʚ'ʷʟʦʢ ʧʨʦʮʝʩʽʚ ʥʘʬʪʦʛʘʟʦʫʪʚʦʨʝʥʥʷ ʽ 

ʥʘʬʪʦʛʘʟʦʥʘʢʦʧʠʯʝʥʥʷ ʟ ʛʣʠʙʠʥʥʠʤʠ ʧʨʦʮʝʩʘʤʠ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʟʝʤʥʽʡ ʢʦʨʽ 

ʪʘ ʚ ʤʘʥʪʽʾ. ʇʨʠ ʮʴʦʤʫ ʪʝʨʤʘʣʴʥʽ ʬʣʶʾʜʥʽ ʧʦʪʦʢʠ, ʷʢʽ ʟʜʽʡʩʥʶʶʪʴ ʪʝʧʣʦ- ʽ ʤʘ-

ʩʦʧʝʨʝʥʦʩ, ʧʦʩʠʣʶʶʪʴ ʛʝʥʝʨʘʮʽʶ ɺɺ ʟ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʝʪʨʘʜʠʮʽʡʥʽ ɺɺ, ʧʦʚôʷʟʘʥʽ ʟ ʘʣʝʚʨʦ-ʛʣʠʥʠʩʪʠʤʠ ʘʙʦ ʛʣʠʥʠʩ-

ʪʠʤʠ ʧʦʨʦʜʘʤʠ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʆʈ ʨʽʟʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. 

ɹʽʣʴʰʽʩʪʶ ʜʦʩʣʽʜʥʠʢʽʚ ʪʘʢʽ ʧʦʨʦʜʠ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʷʢ ʥʘʬʪʦʛʘʟʦʤʘʪʝʨʠʥʩʴʢʽ. ɿʘ-

ʣʝʞʥʦ ʚʽʜ ʪʠʧʽʚ ʢʝʨʦʛʝʥʫ ʪʘ ʪʝʨʤʽʯʥʦʾ ʟʨʽʣʦʩʪʽ ʥʘʬʪʦʛʘʟʦʤʘʪʝʨʠʥʩʴʢʽ ʧʦʨʦʜʠ 

ʤʦʛʣʠ ʛʝʥʝʨʫʚʘʪʠ ɺɺ ʨʽʟʥʦʛʦ ʬʘʟʦʚʦʛʦ ʩʢʣʘʜʫ, ʘʣʝ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʪʨʘʜʠʮʽʡʥʠʭ 

ʩʢʫʧʯʝʥʴ ʩʣʘʥʮʝʚʽ ʥʘʬʪʘ ʽ ʛʘʟ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʨʦʟʩʽʷʥʦʤʫ ʚʠʛʣʷʜʽ ʥʘ ʤʽʩʮʽ ʾʭ ʛʝʥʝ-

ʨʘʮʽʾ. ʎʠʤ ʚʦʥʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʪʨʘʜʠʮʽʡʥʠʭ ʧʦʢʣʘʜʽʚ, ʷʢʽ ʚʠʥʠʢʣʠ ʚ ʨʝʟʫʣʴ-

ʪʘʪʽ ʤʽʛʨʘʮʽʾ ʪʘ ʘʢʫʤʫʣʷʮʽʾ ɺɺ, ʱʦ ʛʝʥʝʨʫʚʘʣʠʩʴ ʚʥʘʩʣʽʜʦʢ ʧʝʨʝʪʚʦʨʝʥʥʷ ʆʈ. 

ʇʨʠ ʮʴʦʤʫ ʨʦʣʴ, ʷʢʫ ʤʦʞʫʪʴ ʚʽʜʽʛʨʘʚʘʪʠ ʛʣʠʙʠʥʥʽ ʜʞʝʨʝʣʘ ɺɺ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʫ 

ʧʨʦʮʝʩʽ ʜʝʛʘʟʘʮʽʾ ɿʝʤʣʽ, ʥʘ ʩʴʦʛʦʜʥʽ ʟʘʣʠʰʘʻʪʴʩʷ ʜʠʩʢʫʩʽʡʥʦʶ. 
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2.1. ʊʝʭʥʦʣʦʛʽʷ ʚʠʜʦʙʫʪʢʫ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ 

 

ʊʦʡ ʬʘʢʪ, ʱʦ ʚ ʩʣʘʥʮʷʭ, ʟʙʘʛʘʯʝʥʠʭ ʦʨʛʘʥʽʢʦʶ, ʻ ʛʘʟ, ʙʫʣʦ ʚʽʜʦʤʦ ʱʝ ʚ XIX 

ʩʪʦʣʽʪʪʽ. ʇʝʨʰʘ ʩʚʝʨʜʣʦʚʠʥʘ, ʟ ʷʢʦʾ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʧʨʦʤʠʩʣʦʚʠʡ ʧʨʠʧʣʠʚ ʛʘʟʫ ʟ 

ʬʦʨʤʘʮʽʾ ʜʝʚʦʥʩʴʢʠʭ ʩʣʘʥʮʽʚ, ʙʫʣʘ ʧʨʦʙʫʨʝʥʘ ʫ 1821 ʨ. ʚ ʤʽʩʮʝʚʦʩʪʽ ʌʨʝʜʦʥʽʷ 

(Fredonia) ʚ ʰʪʘʪʽ ʅʴʶ-ʁʦʨʢ. ɺʦʥʘ ʚʠʜʦʙʫʚʘʣʘ ʛʘʟ 75 ʨʦʢʽʚ. ɻʘʟ ʟ ʜʝʚʦʥʩʴʢʠʭ 

ʩʣʘʥʮʽʚ ɸʧʧʘʣʘʯʽʚ ʚʠʜʦʙʫʚʘʚʩʷ ʪʘʢʦʞ ʚ ʰʪʘʪʘʭ ɿʘʭʽʜʥʘ ɺʽʨʜʞʠʥʽʷ, ʂʝʥʪʫʢʢʽ ʽ 

ʇʝʥʩʠʣʴʚʘʥʽʷ. ʋ 1880 ʨ. ʥʝʚʝʣʠʢʽ ʢʽʣʴʢʦʩʪʽ ʛʘʟʫ ʦʪʨʠʤʫʚʘʣʠ ʟʽ ʩʣʘʥʮʽʚ ʬʦʨʤʘʮʽʾ 

ʆʛʘʡʦ (Ohio Shale) ʥʘ ʨʦʜʦʚʠʱʽ ɹʽʛ-ʉʝʥʜʽ-ʌʽʣʜ (Big Sandy Field), ʜʝ ʙʫʣʠ ʧʨʦ-

ʙʫʨʝʥʽ ʪʠʩʷʯʽ ʥʝʛʣʠʙʦʢʠʭ ʚʝʨʪʠʢʘʣʴʥʠʭ ʩʚʝʨʜʣʦʚʠʥ. ɻʘʟ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʥʘ 

ʤʽʩʮʝʚʽ ʧʦʪʨʝʙʠ ʟ ʦʛʣʷʜʫ ʥʘ ʚʽʜʩʫʪʥʽʩʪʴ ʨʦʟʚʠʥʝʥʦʾ ʛʘʟʦʪʨʘʥʩʧʦʨʪʥʦʾ ʤʝʨʝʞʽ. 

ʏʘʩʦʤ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʽʥʪʝʥʩʠʬʽʢʘʮʽʶ ʧʨʠʧʣʠʚʫ ʛʘʟʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʙʫʭʦʚʠʭ 

ʤʘʪʝʨʽʘʣʽʚ. ɼʝʷʢʽ ʟ ʮʠʭ ʩʚʝʨʜʣʦʚʠʥ ʚ ɸʧʧʘʣʘʯʘʭ ʜʽʶʪʴ ʜʦ ʩʴʦʛʦʜʥʽ. 

ɯʥʽʮʽʘʪʦʨʦʤ ʤʘʩʰʪʘʙʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʚ ʉʐɸ ʻ ɼʞʦʨʜʞ ʇ. 

ʄʽʪʯʝʣʣ, ʷʢʠʡ ʚ 1946 ʨ. ʟʘʩʥʫʚʘʚ ʥʘʬʪʦ- ʽ ʛʘʟʦʜʦʙʫʚʥʫ ʢʦʤʧʘʥʽʶ çMitchell Energy 

& Developmentè, ʧʨʦʜʘʥʫ ʚ 2001 ʨ. ʢʦʤʧʘʥʽʾ çDevon Energyè ʟʘ $3,5 ʤʣʨʜ. 

ʅʘ ʤʝʞʽ 1950ï60-ʭ ʨʨ. ʚʧʝʨʰʝ ʙʫʣʦ ʚʠʧʨʦʙʫʚʘʥʦ ʤʝʪʦʜ ʛʽʜʨʘʚʣʽʯʥʦʾ ʩʪʠ-

ʤʫʣʷʮʽʾ ʪʨʽʱʠʥʦʫʪʚʦʨʝʥʥʷ ʚ ʩʚʝʨʜʣʦʚʠʥʘʭ, ʱʦ ʚʠʜʦʙʫʚʘʣʠ ʛʘʟ ʟʽ ʩʣʘʥʮʽʚ. ʅʘ 

ʧʦʯʘʪʢʫ 80-ʭ ʨʨ. ʧʦʯʠʥʘʻʪʴʩʷ ʚʠʜʦʙʫʪʦʢ ʛʘʟʫ ʟʽ ʩʣʘʥʮʽʚ ʬʦʨʤʘʮʽʡ ɸʥʪʨʠʤ 

(Antrim Shale) ʚ ʰʪʘʪʽ ʄʽʯʽʛʘʥ, ʃʝʚʽʩ (Lewis Shale) ʚ ɸʨʽʟʦʥʽ, ɹʘʨʥʝʪ (Barnett 

Shale) ʚ ʙʘʩʝʡʥʽ  ʌʦʨʪ-ɺʦʨʪ (Fort Worth) ʚ ʊʝʭʘʩʽ ʪʘ ʅʴʶ-ʆʣʙʘʥʽ (New Albany 

Shale) ʚ ʂʝʥʪʫʢʽ. ʅʘʧʨʠʢʽʥʮʽ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ ʛʘʟ ʟʽ ʩʣʘʥʮʽʚ ʚʠʜʦʙʫʚʘʚʩʷ ʟ 5 

http://en.wikipedia.org/wiki/George_P._Mitchell
http://en.wikipedia.org/wiki/George_P._Mitchell
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ʨʦʜʦʚʠʱ (ʆʛʘʡʦ, ɸʥʪʨʠʤ, ɹʘʨʥʝʪ, ʅʴʶ-ʆʣʙʘʥʽ, ʃʝʚʽʩ) ʫ ʥʝʟʥʘʯʥʠʭ ʦʙʩʷʛʘʭ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʚʝʨʪʠʢʘʣʴʥʠʭ ʩʚʝʨʜʣʦʚʠʥ. ɺ 2003 ʨ. ʥʘ ʨʦʜʦʚʠʱʽ ɹʘʨʥʝʪ ʙʫʣʘ ʚʧʨʦ-

ʚʘʜʞʝʥʘ ʪʝʭʥʦʣʦʛʽʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʙʫʨʽʥʥʷ ʟ ʧʦʢʨʦʢʦʚʠʤ ʛʽʜʨʦʨʦʟʨʠʚʦʤ ʧʣʘ-

ʩʪʘ. ɿʘʨʘʟ ʛʘʟ ʟʽ ʩʣʘʥʮʽʚ ʚʠʜʦʙʫʚʘʻʪʴʩʷ ʽʟ 40 000 ʩʚʝʨʜʣʦʚʠʥ ʪʘ ʧʦʥʘʜ 20 ʧʦʢʣʘ-

ʜʽʚ, ʘ ʡʦʛʦ ʚʠʜʦʙʫʪʦʢ ʚ ʉʐɸ ʜʦʩʷʛ 57 ʤʣʨʜ ʤ
3
. 

ʋ 70-ʪʠʭ ʨʦʢʘʭ ʍʍ ʩʪʦʣʽʪʪʷ ʚ ʉʐɸ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʨʦʟʚʽʜʫʚʘʣʴʥʽ ʨʦʙʦʪʠ, ʚ 

ʭʦʜʽ ʷʢʠʭ ʚʠʷʚʣʝʥʦ ʯʦʪʠʨʠ ʚʝʣʠʯʝʟʥʽ ʩʣʘʥʮʝʚʽ ʩʪʨʫʢʪʫʨʠ ï ɹʘʨʥʝʪ (Barnett), 

ʍʝʡʥʩʚʽʣʣ (Haynesville), ʌʝʡʝʪʚʽʣʣ (Fayetteville) ʽ ʄʘʨʩʝʣʣʫʩ (Marcellus), ʱʦ 

ʦʭʦʧʣʶʶʪʴ ʜʝʩʷʪʢʠ ʪʠʩʷʯ ʢʤ
2
 ʽ ʚʤʽʱʫʶʪʴ ʛʽʛʘʥʪʩʴʢʽ ʟʘʧʘʩʠ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ. 

ʅʦʚʠʡ ʝʪʘʧ ʫ ʧʨʦʤʠʩʣʦʚʦʤʫ ʚʠʜʦʙʫʪʢʫ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʧʦʯʘʚʩʷ ʚ 1981 ʨ. ʫ ʇʽ-

ʚʥʽʯʥʦʤʫ ʊʝʭʘʩʽ, ʇʝʥʩʠʣʴʚʘʥʽʾ ʥʘ ʨʦʜʦʚʠʱʽ ɹʘʨʥʝʪ. ɹʫʨʽʥʥʷ ʟʜʽʡʩʥʶʚʘʣʦʩʷ ʥʘ 

ʛʣʠʙʠʥʫ 750 ʤ. ɼʦʙʦʚʠʡ ʜʝʙʽʪ ʩʢʣʘʜʘʚ ʙʣʠʟʴʢʦ 3000 ʤ
3
, ʟʘʧʘʩʠ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ 

ʥʘ ʧʽʦʥʝʨʩʴʢʽʡ ʩʚʝʨʜʣʦʚʠʥʽ ï ʙʣʠʟʴʢʦ 8 ʤʣʥ ʤ
3
. ʆʜʥʘʢ, ʥʘ ʪʦʡ ʤʦʤʝʥʪ ʮʽ ʨʝʩʫʨʩʠ 

ʚʠʷʚʠʣʠʩʷ ʪʝʭʥʽʯʥʦ ʥʝʜʦʩʷʞʥʠʤʠ, ʘ ʨʦʟʨʦʙʢʘ ʚʽʜʧʦʚʽʜʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʠʜʦʙʫʪ-

ʢʫ ʙʫʣʘ ʧʨʠʧʠʥʝʥʘ ʧʽʩʣʷ ʧʘʜʽʥʥʷ ʮʽʥ ʥʘ ʥʘʬʪʫ ʚ 80-ʠʭ ʨʦʢʘʭ.  

ʇʨʦʪʝ, ʚ 90-ʪʠʭ ʨʦʢʘʭ ʜʝʢʽʣʴʢʘ ʥʝʚʝʣʠʢʠʭ ʢʦʤʧʘʥʽʡ, ʥʘʡʙʽʣʴʰʦʶ ʽ ʥʘʡʘʢ-

ʪʠʚʥʽʰʦʶ ʟ ʷʢʠʭ ʙʫʣʘ Chesapeake Energy, ʚʠʨʽʰʠʣʠ ʧʦʚʝʨʥʫʪʠʩʷ ʜʦ ʽʜʝʾ ʚʠʣʫ-

ʯʝʥʥʷ ʛʘʟʫ ʟʽ ʩʣʘʥʮʝʚʠʭ ʧʣʘʩʪʽʚ. ʂʦʨʧʦʨʘʮʽʷ Chesapeake Energy ʙʫʣʘ ʟʘʩʥʦʚʘʥʘ ʚ 

1989 ʨ. ʊʦʤʦʤ ʃ. ʋʦʨʜʦʤ (Tom L. Ward). ɻʦʣʦʚʥʦʶ ʾʭ ʩʪʨʘʪʝʛʽʻʶ ʙʫʣʦ ʙʫʨʽʥʥʷ 

ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʩʚʝʨʜʣʦʚʠʥ. ɺʧʝʨʰʝ ʮʷ ʪʝʭʥʦʣʦʛʽʷ ʙʫʣʘ ʟʘʩʪʦʩʦʚʘʥʘ ʱʝ ʚ 40-ʭ 

ʨʦʢʘʭ ʽ ʧʦʣʷʛʘʣʘ ʚ ʪʦʤʫ, ʱʦ ʚʞʝ ʫʩʝʨʝʜʠʥʽ ʧʣʘʩʪʘ ʙʫʨ ʧʦʩʪʫʧʦʚʦ ʚʽʜʭʠʣʷʚʩʷ ʚʽʜ 

ʚʝʨʪʠʢʘʣʽ, ʧʦʢʠ ʮʝ ʚʽʜʭʠʣʝʥʥʷ ʥʝ ʜʦʩʷʛʘʣʦ 90
ʦ
, ʘ ʜʘʣʽ ʧʨʦʜʦʚʞʫʚʘʚ ʨʫʭ ʚʞʝ ʧʘ-

ʨʘʣʝʣʴʥʦ ʜʦ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ (ʨʠʩ. 2.1). ʇʦʪʽʤ ʚʽʜ ʥʝʾ ʚʽʜʤʦʚʠʣʠʩʷ ʯʝʨʝʟ ʚʠʩʦʢʫ 

ʚʘʨʪʽʩʪʴ. ɿʘʚʜʷʢʠ ʨʦʟʨʦʙʢʘʤ 90-ʭ ʽ ʚʠʢʦʨʠʩʪʘʥʥʶ ʥʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʟʦʢʨʝʤʘ ʜʣʷ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʙʫʨʦʚʠʭ ʪʨʫʙ, ʚʠʪʨʘʪʠ ʚʜʘʣʦʩʷ ʟʥʠʟʠʪʠ, ʭʦʯʘ ʚʘʨʪʽʩʪʴ ʛʦʨʠʟʦʥʪʘ-

ʣʴʥʦʾ ʩʚʝʨʜʣʦʚʠʥʠ ʟʘʣʠʰʘʣʘʩʷ ʚʠʱʦʶ, ʥʽʞ ʫ ʪʨʘʜʠʮʽʡʥʦʾ ʚʝʨʪʠʢʘʣʴʥʦʾ, ʚ ʩʝʨʝ-

ʜʥʴʦʤʫ ʚ 4 ʨʘʟʠ. ɺ 2002 ʨ. ʢʦʤʧʘʥʽʷ ʐʣʶʤʙʝʨʞʝ ʧʨʦʙʫʨʠʣʘ ʧʝʨʰʫ ʛʦʨʠʟʦʥʪʘ-

ʣʴʥʫ ʩʚʝʨʜʣʦʚʠʥʫ ʥʘ ʩʣʘʥʮʝʚʠʡ ʛʘʟ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʭʥʦʣʦʛʽʾ ʛʽʜʨʦʨʦʟʨʠʚʫ 

ʧʣʘʩʪʘ (ɻʈʇ) ʽ ʦʪʨʠʤʘʣʘ ʜʫʞʝ ʧʦʟʠʪʠʚʥʽ ʨʝʟʫʣʴʪʘʪʠ. 
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ʈʠʩ. 2.1. ʉʭʝʤʘ ʚʠʜʦʙʫʪʢʫ ʛʘʟʫ ʛʦʨʠʟʦʥʪʘʣʴʥʠʤʠ ʽ ʚʝʨʪʠʢʘʣʴʥʠʤʠ ʩʚʝʨʜʣʦʚʠʥʘʤʠ 

ɿʘʨʘʟ ʢʦʨʧʦʨʘʮʽʷ Chesapeake Energy ʻ ʧʨʦʚʽʜʥʦʶ ʟ ʚʠʜʦʙʫʪʢʫ ʧʨʠʨʦʜʥʦʛʦ 

ʛʘʟʫ ʚ ʉʐɸ. ɺʦʥʘ ʚʠʜʦʙʫʚʘʻ ʩʣʘʥʮʝʚʠʡ ʛʘʟ ʥʘ ʯʦʪʠʨʴʦʭ ʧʦʢʣʘʜʘʭ ʩʣʘʥʮʽʚ: ɹʘʨ-

ʥʝʪ, ʌʝʡʝʪʚʽʣʣ, ʄʘʨʩʝʣʣʫʩ, ʍʝʡʥʩʚʽʣʣ. ʅʘʡʙʽʣʴʰ ʨʦʟʚʠʥʝʥʠʡ ʨʝʛʽʦʥ ʚʠʜʦʙʫʪʢʫ 

ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ï ɹʘʨʥʝʪ ʥʘ ʧʽʚʥʦʯʽ ʊʝʭʘʩʫ. 

ɼʣʷ ʚʠʜʦʙʫʪʢʫ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʛʦʨʠʟʦʥʪʘʣʴʥʝ ʙʫʨʽʥʥʷ 

(directional drilling), ʛʽʜʨʦʨʦʟʨʠʚ ʧʣʘʩʪʘ (hydraulic fracturing) ʽ ʩʝʡʩʤʽʯʥʝ ʤʦʜʝ-

ʣʶʚʘʥʥʷ 3D GEO (ʪʝʭʥʦʣʦʛʽʷ ʟʘʧʨʦʚʘʜʞʝʥʘ ʬʘʭʽʚʮʷʤʠ ʢʦʤʧʘʥʽʾ Chesapeake 

Energy) [ɸʢʩʝʣʴʨʦʜ, 2011; ɹʘʜʝʨ ɸʣʴ-ʄʘʪʘʨ ʠ ʜʨ., 2008]. ʊʝʦʨʝʪʠʯʥʽ ʦʩʥʦʚʠ ʛʽ-

ʜʨʦʨʦʟʨʠʚʫ ʧʣʘʩʪʘ ʨʦʟʨʦʙʠʚ ʘʢʘʜʝʤʽʢ ʉ.ɸ. ʍʨʠʩʪʽʘʥʦʚʠʯ (ʟʘ ʫʯʘʩʪʶ ʖ.ʇ. ɾʝʣ-

ʪʦʚʘ) ʚ 1953 ʨ. ʇʨʠ ʚʠʜʦʙʫʪʢʫ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʟʘ ʥʦʚʦʶ ʪʝʭʥʦʣʦʛʽʻʶ ʧʨʦʙʫʨʶ-

ʶʪʴ ʦʜʥʫ ʩʚʝʨʜʣʦʚʠʥʫ ʽ ʚʽʜ ʥʝʾ ʧʦʪʽʤ ʥʘ ʚʝʣʠʢʽʡ ʛʣʠʙʠʥʽ ʨʦʟʭʦʜʷʪʴʩʷ ʛʦʨʠʟʦʥ-

ʪʘʣʴʥʽ ʩʚʝʨʜʣʦʚʠʥʠ, ʜʦʚʞʠʥʘ ʷʢʠʭ ʤʦʞʝ ʜʦʩʷʛʘʪʠ 2ï3 ʢʤ. ʇʽʩʣʷ ʮʴʦʛʦ ʚ ʧʨʦʙʫ-

ʨʝʥʽ ʩʚʝʨʜʣʦʚʠʥʠ ʟʘʢʘʯʫʻʪʴʩʷ ʧʽʜ ʪʠʩʢʦʤ ʩʫʤʽʰ ʚʦʜʠ, ʧʨʦʧʘʥʪʫ (ʧʽʩʢʫ) ʽ ʭʽʤʽʢʘ-

ʪʽʚ (ʨʠʩ. 2.2).  

ʉʪʚʦʨʝʥʥʷ ʧʦʧʝʨʝʯʥʠʭ ʪʨʽʱʠʥ ʫ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʩʚʝʨʜʣʦʚʠʥʘʭ ʟʥʘʯʥʦ ʟʙʽ-

ʣʴʰʫʻ ʧʣʦʱʫ ʢʦʥʪʘʢʪʫ ʟ ʛʣʠʥʠʩʪʠʤ ʛʘʟʦʥʦʩʥʠʤ ʧʣʘʩʪʦʤ. ʇʦʧʝʨʝʯʥʽ ʪʨʽʱʠʥʠ 

ʦʨʽʻʥʪʦʚʘʥʽ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ ʩʪʦʚʙʫʨʘ ʩʚʝʨʜʣʦʚʠʥʠ. ɺʦʥʠ ʚʠʥʠʢʘʶʪʴ ʧʽʜ 

ʯʘʩ ʛʽʜʨʦʨʦʟʨʠʚʫ ʚʥʘʩʣʽʜʦʢ ʙʫʨʽʥʥʷ ʚ ʥʘʧʨʷʤʢʫ ʥʘʡʤʝʥʰʠʭ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʥʘ-

ʧʨʫʛ (ʨʠʩ. 2.3). ʇʦʚʟʜʦʚʞʥʽ ʪʨʽʱʠʥʠ ʧʘʨʘʣʝʣʴʥʽ ʜʦ ʩʪʦʚʙʫʨʘ ʽ ʫʪʚʦʨʶʶʪʴʩʷ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʛʽʜʨʦʨʦʟʨʠʚʫ ʩʚʝʨʜʣʦʚʠʥʠ, ʧʨʦʙʫʨʝʥʦʾ ʚ ʥʘʧʨʷʤʢʫ ʥʘʡʙʽʣʴʰʠʭ ʛʦʨʠ-

ʟʦʥʪʘʣʴʥʠʭ ʥʘʧʨʫʛ. 

 

 
ʈʠʩ. 2.2. ʊʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ ʚʠʜʦʙʫʪʢʫ ʧʨʠʨʦʜʥʦʛʦ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʧʨʠ ʚʝʨʪʠʢʘʣʴʥʦʤʫ 

ʪʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʙʫʨʽʥʥʽ [Producing Gasé, 2006] 

http://ru.wikipedia.org/wiki/%D0%93%D0%BE%D1%80%D0%B8%D0%B7%D0%BE%D0%BD%D1%82%D0%B0%D0%BB%D1%8C%D0%BD%D0%BE%D0%B5_%D0%B1%D1%83%D1%80%D0%B5%D0%BD%D0%B8%D0%B5
http://en.wikipedia.org/wiki/directional_drilling
http://ru.wikipedia.org/wiki/%D0%93%D0%B8%D0%B4%D1%80%D0%BE%D1%80%D0%B0%D0%B7%D1%80%D1%8B%D0%B2_%D0%BF%D0%BB%D0%B0%D1%81%D1%82%D0%B0
http://en.wikipedia.org/wiki/Hydraulic_fracturing
http://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D0%B4%D0%B5%D0%BB%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
http://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D0%B4%D0%B5%D0%BB%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
http://ru.wikipedia.org/w/index.php?title=3D_GEO&action=edit&redlink=1
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ʈʠʩ. 2.3. ʆʩʦʙʣʠʚʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʰʪʫʯʥʦʾ ʪʨʽʱʠʥʫʚʘʪʦʩʪʽ ʧʨʠ ʛʽʜʨʦʨʦʟʨʠʚʽ ʧʣʘʩʪʘ 

[Unconventional Natural Gas Resources] 

 

ɻʽʜʨʦʫʜʘʨʦʤ ʨʫʡʥʫʶʪʴ ʧʝʨʝʛʦʨʦʜʢʠ ʤʽʞ çʛʘʟʦʚʠʤʠ ʢʠʰʝʥʷʤʠè, ʱʦ ʜʦʟʚʦ-

ʣʷʻ ʟʽʙʨʘʪʠ ʟʘʧʘʩʠ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʪʘ ʚʽʜʢʘʯʘʪʠ ʡʦʛʦ ʯʝʨʝʟ ʚʝʨʪʠʢʘʣʴʥʠʡ ʩʪʦʚ-

ʙʫʨ. ʇʨʠ ʪʘʢʽʡ ʪʝʭʥʦʣʦʛʽʾ ʥʝʤʘʻ ʥʝʦʙʭʽʜʥʦʩʪʽ ʫ ʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ ʚʥʫʪʨʽʰʥʴʦʧ-

ʨʦʤʠʩʣʦʚʠʭ ʛʘʟʦʧʨʦʚʦʜʽʚ. ʆʩʢʽʣʴʢʠ ʚ ʧʨʦʮʝʩʽ ʙʫʨʽʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʩʫʯʘʩ-

ʥʝ ʩʝʡʩʤʽʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ 3D GEO, ʪʦ ʚʦʥʦ ʜʦʟʚʦʣʷʻ ʦʧʝʨʘʪʠʚʥʦ ʢʦʥʪʨʦʣʶʚʘ-

ʪʠ ʪʘ ʦʧʪʠʤʽʟʫʚʘʪʠ ʧʨʦʮʝʩ ʧʨʦʭʦʜʢʠ ʩʚʝʨʜʣʦʚʠʥʠ. ɸʥʘʣʦʛʽʯʥʘ ʪʝʭʥʦʣʦʛʽʷ ʚʠʜʦ-

ʙʫʪʢʫ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʽ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʚʫʛʽʣʴʥʦʛʦ ʤʝʪʘʥʫ. 

ʇʦʨʽʚʥʷʥʦ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʛʘʟʫ, ʩʢʫʧʯʝʥʥʷ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʧʦ-

ʰʠʨʝʥʽ ʥʘ ʟʥʘʯʥʦ ʙʽʣʴʰʠʭ ʧʣʦʱʘʭ. ʅʘʧʨʠʢʣʘʜ, ʧʦʢʣʘʜʠ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʟʘʡʤʘ-

ʶʪʴ ʦʙôʻʤʠ ʣʠʰʝ ʚʽʜ 0,2 ʜʦ 3,2 ʤʣʨʜ ʤ
3
 (bcm) ʥʘ 1 ʢʤ

2
 ʪʝʨʠʪʦʨʽʾ, ʧʦʨʽʚʥʷʥʦ ʟ 2ï5 

ʤʣʨʜ ʤ
3
 ʥʘ 1 ʢʤ

2
 ʜʣʷ ʪʨʘʜʠʮʽʡʥʠʭ ʧʦʢʣʘʜʽʚ ʛʘʟʫ. ɺʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʜʣʷ ʨʦʟʚʽʜʢʠ 

ʪʘ ʚʠʜʦʙʫʪʢʫ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʥʝʦʙʭʽʜʥʦ ʥʘʙʘʛʘʪʦ ʙʽʣʴʰʝ ʩʚʝʨʜʣʦʚʠʥ. ɼʦ ʪʦʛʦ 

ʞ, ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʩʚʝʨʜʣʦʚʠʥʠ ʚʠʩʥʘʞʫʶʪʴʩʷ ʪʘʢʦʞ ʥʘʙʘʛʘʪʦ ʰʚʠʜʰʝ, ʥʽʞ ʫ 

ʧʦʢʣʘʜʘʭ ʪʨʘʜʠʮʽʡʥʦʛʦ ʛʘʟʫ, ʽ ʧʨʦʬʽʣʴ ʾʭ ʚʠʩʥʘʞʝʥʥʷ ʧʽʩʣʷ ʧʽʢʫ ʚʠʜʦʙʫʪʢʫ ʻ 

ʜʫʞʝ ʨʽʟʢʠʤ. ɻʽʜʨʘʚʣʽʯʥʠʡ ʨʦʟʨʠʚ ï ʧʨʦʮʝʩ ʟʘʢʘʯʫʚʘʥʥʷ ʚʦʜʠ, ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ 

ʪʘ ʧʨʦʧʘʥʪʫ ʧʽʜ ʚʠʩʦʢʠʤ ʪʠʩʢʦʤ, ʱʦ ʧʨʦʚʦʜʠʪʴʩʷ ʟ ʤʝʪʦʶ ʨʫʡʥʫʚʘʥʥʷ ʩʪʨʫʢʪʫ-

ʨʠ ʧʦʨʦʜʠ ʪʘ ʚʠʢʣʠʢʫ ʧʨʦʤʠʩʣʦʚʠʭ ʧʨʠʧʣʠʚʽʚ ɺɺ ʽʟ ʛʣʠʥʠʩʪʠʭ ʯʠ ʫʱʽʣʴʥʝʥʠʭ 

ʧʦʨʽʜ ʪʘʢʦʞ ʻ ʦʙʦʚôʷʟʢʦʚʦʶ ʧʨʦʮʝʜʫʨʦʶ ʧʨʠ ʧʦʰʫʢʘʭ ʢʦʥʜʠʮʽʡʥʠʭ ʩʢʫʧʯʝʥʴ 

ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ. 

http://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%82%D0%B0%D0%BD_%D1%83%D0%B3%D0%BE%D0%BB%D1%8C%D0%BD%D1%8B%D1%85_%D0%BF%D0%BB%D0%B0%D1%81%D1%82%D0%BE%D0%B2
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ɼʝʷʢʦʶ ʧʝʨʝʚʘʛʦʶ ʥʝʪʨʘʜʠʮʽʡʥʠʭ ʧʦʢʣʘʜʽʚ ʻ ʪʝ, ʱʦ ʨʠʟʠʢ ʦʪʨʠʤʘʪʠ çʩʫ-

ʭʽè ʩʚʝʨʜʣʦʚʠʥʠ ʻ ʥʘʙʘʛʘʪʦ ʤʝʥʰʠʡ, ʥʽʞ ʜʣʷ ʪʨʘʜʠʮʽʡʥʠʭ ʧʦʢʣʘʜʽʚ ʜʞʝʨʝʣ ʛʘ-

ʟʫ. ʊʘʢʦʞ, ʷʢ ʚʢʘʟʫʚʘʣʦʩʴ, ʙʘʛʘʪʦ ʧʦʪʝʥʮʽʡʥʠʭ ʩʣʘʥʮʝʚʠʭ ʬʦʨʤʘʮʽʡ ʟʙʽʛʘʶʪʴʩʷ 

ʟ ʢʦʥʪʫʨʘʤʠ ʚʞʝ ʦʩʚʦʻʥʠʭ ʨʝʛʽʦʥʽʚ ʽʟ ʪʨʘʜʠʮʽʡʥʠʤʠ ʧʦʢʣʘʜʘʤʠ ɺɺ, ʱʦ ʜʦʟʚʦ-

ʣʷʻ ʟʘʣʫʯʘʪʠ ʜʦ ʚʠʚʯʝʥʥʷ ʛʘʟʦʥʦʩʥʦʩʪʽ ʚʝʣʠʢʽ ʦʙʩʷʛʠ ʨʽʟʥʦʤʘʥʽʪʥʦʾ ʽʥʬʦʨʤʘʮʽʾ.  

ɼʦʩʚʽʜ ʦʩʚʦʻʥʥʷ ʨʦʜʦʚʠʱʘ ɹʘʨʥʝʪ ʧʦʢʘʟʫʻ, ʱʦ ʚʠʩʥʘʞʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʩʷ-

ʛʘʻ 39 % ʚ ʧʝʨʰʠʡ ʨʽʢ, 50 % ï ʤʽʞ ʧʝʨʰʠʤ ʽ ʪʨʝʪʽʤ ʨʦʢʦʤ, ʽ 95 % ï ʤʽʞ ʧʝʨʰʠʤ 

ʨʦʢʦʤ ʽ ʜʝʩʷʪʠʤ. ʊʦʙʪʦ, ʩʚʝʨʜʣʦʚʠʥʘ ʚ ʩʣʘʥʮʝʚʦʤʫ ʧʦʣʽ ʤʘʻ ʪʨʠʚʘʣʽʩʪʴ ʞʠʪʪʷ 8ï

12 ʨʦʢʽʚ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ 30ï40 ʨʦʢʽʚ ʜʣʷ ʨʦʜʦʚʠʱʘ ʪʨʘʜʠʮʽʡʥʦʛʦ ʛʘʟʫ. ʇʦʪʨʽʙʥʦ 

ʪʘʢʦʞ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʢʦʝʬʽʮʽʻʥʪ ʛʘʟʦʚʠʣʫʯʝʥʥʷ ʚ ʩʚʝʨʜʣʦʚʠʥʘʭ ʥʘ ʜʽʣʷʥʢʘʭ ʽʟ 

ʩʣʘʥʮʝʚʠʤ ʛʘʟʦʤ ʻ ʥʘʙʘʛʘʪʦ ʤʝʥʰʠʤ (8ï30 %), ʥʽʞ ʜʣʷ ʩʚʝʨʜʣʦʚʠʥ ʫ ʪʨʘʜʠʮʽʡʥʠʭ 

ʜʞʝʨʝʣʘʭ ʛʘʟʫ (60ï80 %). ɺʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʜʣʷ ʨʦʟʨʦʙʢʠ ʨʦʜʦʚʠʱʘ ʩʣʘʥʮʝʚʦʛʦ 

ʛʘʟʫ ʧʦʪʨʽʙʥʦ ʥʘʙʘʛʘʪʦ ʙʽʣʴʰʝ ʩʚʝʨʜʣʦʚʠʥ, ʥʽʞ ʜʣʷ ʪʨʘʜʠʮʽʡʥʠʭ ʨʦʜʦʚʠʱ. ɺ ʇʽʚ-

ʥʽʯʥʦʤʫ ʊʝʭʘʩʽ ʥʘ ʨʦʜʦʚʠʱʽ ɹʘʨʥʝʪ ʩʝʨʝʜʥʷ ʱʽʣʴʥʽʩʪʴ ʩʚʝʨʜʣʦʚʠʥ ʩʷʛʘʻ 12 ʥʘ 

ʢʤĮ. ʂʨʽʤ ʪʦʛʦ, ʚʠʥʠʢʘʻ ʧʦʪʨʝʙʘ ʟ ʯʘʩʦʤ ʚʩʝ ʯʘʩʪʽʰʝ ʩʪʠʤʫʣʶʚʘʪʠ ʧʦʢʣʘʜʠ ʨʦʟ-

ʨʠʚʦʤ (ʨʠʩ. 2.4).  

ʊʝʭʥʦʣʦʛʽʾ ʚʠʜʦʙʫʪʢʫ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʧʨʦʜʦʚʞʫʶʪʴ ʚʜʦʩʢʦʥʘʣʶʚʘʪʠʩʴ. 

ɺʘʞʣʠʚʠʤ ʚ ʮʴʦʤʫ ʩʝʥʩʽ ʻ ʨʦʟʚʠʪʦʢ ʪʝʭʥʦʣʦʛʽʡ ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʨʫʙ ʜʣʷ ʙʫʨʽʥʥʷ. 

ɺʩʽ ʮʽ ʦʩʦʙʣʠʚʦʩʪʽ ʟʜʦʨʦʞʯʫʶʪʴ ʚʠʜʦʙʫʪʦʢ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ, ʟʤʝʥʰʫʶʯʠ ʧʨʠʙʫ-

ʪʦʢ ʚ ʮʽʣʦʤʫ. ʆʮʽʥʢʠ ʚʘʨʪʦʩʪʽ ʡʦʛʦ ʚʠʜʦʙʫʪʢʫ ʩʫʪʪʻʚʦ ʢʦʣʠʚʘʶʪʴʩʷ ï ʚʽʜ $80ï

100 ʜʦ $140ï150 ʟʘ 1 ʪʠʩ ʤ
3
, ʧʦʨʽʚʥʷʥʦ ʟ $20ï42 ʟʘ 1 ʪʠʩ ʤ

3
 ʜʣʷ ɿʘʭʽʜʥʦʩʠʙʽʨʩʴ-

ʢʦʛʦ ʨʝʛʽʦʥʫ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ ʧʦʢʣʘʜʘʤʠ ʛʘʟʫ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʽʜˇʨʫʥʪʷʤ çʛʘʟʦʚʦʾ ʨʝʚʦʣʶʮʽʾè ʚ ʉʐɸ ʙʫʣʠ ʧʦʜʘʪʢʦʚʽ ʧʽʣʴʛʠ, 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʙʫʨʽʥʥʷ ʽ ʛʽʜʨʦʫʜʘʨʫ, ʣʽʙʝʨʘʣʽʟʘʮʽʷ ʨʠʥ-

ʢʫ ʛʘʟʫ ʪʘ ʩʝʨʚʽʩʥʠʭ ʧʦʩʣʫʛ ʚ ʉʐɸ, ʟʨʦʩʪʘʶʯʽ ʮʽʥʠ ʥʘ ʛʘʟ. 
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ʂʽʣʴʢʽʩʪʴ ʦʧʝʨʘʮʽʡ ʥʘ ʩʚʝʨʜʣʦʚʠʥʫ  
ʈʠʩ. 2.4. ʂʽʣʴʢʽʩʪʴ ʩʪʠʤʫʣʷʮʽʡ ʛʽʜʨʦʨʦʟʨʠʚʦʤ ʥʘ ʛʘʟʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥʘʭ ʨʦʜʦʚʠʱʘ ɹʘʨʥʝʪ 

[Gale et al., 2007] 
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2.2. ɻʘʟʦʥʦʩʥʽ ʩʣʘʥʮʝʚʽ ʙʘʩʝʡʥʠ ʩʚʽʪʫ 

 

ʉʚʽʪʦʚʽ ʨʝʩʫʨʩʠ ʥʝʪʨʘʜʠʮʽʡʥʦʛʦ ʛʘʟʫ ʟʘ ʨʽʟʥʠʤʠ ʧʽʜʨʘʭʫʥʢʘʤʠ ʟʥʘʯʥʦ ʧʝʨʝ-

ʚʠʱʫʶʪʴ ʟʘʧʘʩʠ ʪʨʘʜʠʮʽʡʥʦʛʦ ʛʘʟʫ; ʟʘʧʘʩʠ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʦʮʽʥʶʶʪʴʩʷ ʚ 200 

ʪʨʣʥ ʤ
3
. ɺʦʥʠ ʚʽʜʦʤʽ ʚ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥʘʭ ʩʚʽʪʫ, ʘʣʝ ʥʘʡʙʽʣʴʰʘ ʯʘʩʪʠʥʘ ʾʭ ʟʘʧʘʩʽʚ 

ʩʴʦʛʦʜʥʽ ʨʦʟʚʽʜʘʥʘ ʫ ʉʐɸ (ʨʠʩ. 2.5). 

 

 
ʈʠʩ. 2.5. ʆʮʽʥʢʘ ʨʝʩʫʨʩʽʚ ʛʘʟʫ ʚ ʩʚʽʪʽ  ʚ ʪʨʣʥ. ʬʫʪ

3
 (IEA analysis, 2013 ʨ.) 

 

ɿʘʛʘʣʴʥʽ ʨʝʩʫʨʩʠ ʛʦʨʶʯʠʭ ʩʣʘʥʮʽʚ ʫ ʩʚʽʪʽ ʦʮʽʥʝʥʽ ʚ 650 ʪʨʣʥ ʪ (26 ʪʨʣʥ ʪ 

ʩʣʘʥʮʝʚʦʾ ʩʤʦʣʠ). ʆʩʥʦʚʥʽ ʨʝʩʫʨʩʠ ï ʙʣʠʟʴʢʦ 430ï450 ʪʨʣʥ ʪ (24ï25 ʪʨʣʥ ʪ ʩʣʘ-

ʥʮʝʚʦʾ ʩʤʦʣʠ) ï ʟʦʩʝʨʝʜʞʝʥʽ ʚ ʉʐɸ (ʰʪʘʪʠ ʂʦʣʦʨʘʜʦ, ʖʪʘ, ɺʘʡʦʤʽʥʛ) ʽ ʧʦʚ'ʷ-

ʟʘʥʽ ʟ ʬʦʨʤʘʮʽʻʶ ɻʨʽʥ-ʈʽʚʝʨ. ɺʝʣʠʢʽ ʟʘʧʘʩʠ ʛʦʨʶʯʠʭ ʩʣʘʥʮʽʚ ʻ ʚ ɹʨʘʟʠʣʽʾ (ɯʨʘʪʽ, 

ʇʘʨʘʾʙʘ), ʂʅʈ (ʌʫʰʫʥʴ), ʚʽʜʦʤʽ ʚ ɹʦʣʛʘʨʽʾ (ɻʫʨʢʦʚʦ, ɹʦʨʦʚʜʦʣ), ɺʝʣʠʢʽʡ ɹʨʠ-

ʪʘʥʽʾ (ʉʪʘʬʬʦʨʜʰʠʨ), ʅʽʤʝʯʯʠʥʽ (ɹʨʘʫʥʰʚʝʡʛ, ʄʝʩʩʽʥʛ), ʌʨʘʥʮʽʾ (ʙʘʩʝʡʥʠ ʇʘ-

ʨʠʟʴʢʠʡ, ʌʨʘʥʰ-ʂʦʥʪʝ), ɯʩʧʘʥʽʾ (ʇʫʝʨʪʦʣʴʷʥʦ, ʂʦʽʤʙʨʘ), ɸʚʩʪʨʽʾ (ʍʝʨʽʥʛ, ɿʝ-

ʬʝʣʴʜ), ʂʘʥʘʜʽ (ʌʦʨʪ-ʅʦʨʤʘʥ, ʄʝʣʚʽʣʣ), ɸʚʩʪʨʘʣʽʾ (ʂʘʤʫʚʽʣ, ʈʘʥʜʣ), ɯʪʘʣʽʾ (ʄʦ-

ʣʣʘʨʦ, ʂʽʻʪʽ), ʐʚʝʮʽʾ (ʈʘʤʩʪʘʜ, ɻʦʪʣʘʥʜ) ʪʘ ʽʥ. [Kuuskraa et al., 2011; Ridley, 

2011] ʈʝʩʫʨʩʠ ʇʨʠʙʘʣʪʽʡʩʴʢʦʛʦ ʙʘʩʝʡʥʫ ʦʮʽʥʶʶʪʴʩʷ ʚ 21,1 ʤʣʨʜ ʪ, ɺʦʣʟʴʢʦʛʦ 

(ʈʌ) ï 29,7 ʤʣʨʜ ʪ, ɺʠʯʝʛʦʜʩʴʢʦʛʦ (ʈʌ) ï 28 ʤʣʨʜ ʪ, ʊʽʤʘʥʦ-ʇʝʯʦʨʩʴʢʦʛʦ (ʈʌ) ï 

6 ʤʣʨʜ ʪ, ʉʠʨʜʘʨôʾʥʩʴʢʦʛʦ ï 24,6 ʤʣʨʜ ʪ, ɸʤʫʜʘʨôʾʥʩʴʢʦʛʦ ï 22,3 ʤʣʨʜ ʪ. ʈʝʩʫʨ-

ʩʠ ʥʘʡʙʽʣʴʰʦʛʦ ʨʦʜʦʚʠʱʘ ʋʢʨʘʾʥʠ, ɹʦʣʪʠʩʴʢʦʛʦ, ʩʢʣʘʜʘʶʪʴ 4,5 ʤʣʨʜ ʪ.  

ʇʦʰʫʢʠ ʪʘ ʨʦʟʨʦʙʢʫ ʧʦʢʣʘʜʽʚ ʥʝʪʨʘʜʠʮʽʡʥʦʛʦ ʛʘʟʫ ʧʨʦʚʦʜʷʪʴ ʫ ʩʣʘʥʮʷʭ ʨʽ-

ʟʥʦʛʦ ʚʽʢʫ: 
¶ ʩʝʨʝʜʥʴʦʜʝʚʦʥʩʴʢʽ Marcellus Shale, ʦʙʤʝʞʝʥʽ ʟʚʝʨʭʫ ʩʣʘʥʮʷʤʠ (Hamilton Group) ʽ ʚʘ-

ʧʥʷʢʦʤ (Tristates Group) ʥʠʞʯʝ, ʨʦʟʪʘʰʦʚʘʥʽ ʚ ʰʪʘʪʘʭ ʅʴʶ ʁʦʨʢ, ʇʝʥʩʠʣʴʚʘʥʽʷ, ɺʽʨ-

ʜʞʠʥʽʷ, ʆʛʘʡʦ; 

¶ Barnett Shale ʩʣʘʥʮʽ, ʦʙʤʝʞʝʥʽ ʚʘʧʥʷʢʦʤ Marble Falls ʟʚʝʨʭʫ ʽ ʥʠʞʯʝ ʚʘʧʥʷʢʦʤ 
Chappel, ʱʦ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʤʽʩʩʽʩʽʧʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ ʙʘʩʝʡʥʫ ʌʦʨʪ-ʋʦʨʪ ʧʽʚʥʽʯʥʦʾ ʯʘ-

ʩʪʠʥʠ ʰʪʘʪʫ ʊʝʭʘʩ; 

¶ ʄʽʩʩʽʩʽʧʩʴʢʽ Fayetteville Shale, ʦʙʤʝʞʝʥʽ ʚʘʧʥʷʢʦʤ Pitkin ʟʚʝʨʭʫ ʽ ʥʠʞʯʝ ʧʽʩʢʦʚʠʢʦʤ 
Batesville, ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʙʘʩʝʡʥʽ Arkoma ʧʽʚʥʽʯʥʦʛʦ ɸʨʢʘʥʟʘʩʫ ʪʘ ʩʭʦʜʫ ʰʪʘʪʫ ʆʢʣʘʭʦʤʠ; 
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¶ ʚʝʨʭʥʴʦʶʨʩʴʢʽ ʩʣʘʥʮʽ Haynesville, ʦʙʤʝʞʝʥʽ ʟʚʝʨʭʫ ʧʽʩʢʦʚʠʢʦʤ Cotton Valley Group ʽ 

ʟʥʠʟʫ ʚʘʧʥʷʢʦʤ SmackoverFormation, ʨʦʟʤʽʱʝʥʽ ʫ ʉʦʣʝʥʦʩʥʦʤʫ ʙʘʩʝʡʥʽ ʫ ʧʽʚʥʽʯʥʽʡ 

ʯʘʩʪʠʥʽ ʰʪʘʪʫ ʃʫʾʟʽʘʥʘ ʽ ʥʘ ʩʭʦʜʽ ʊʝʭʘʩʫ; 

¶ The Woodford Shale ï ʬʦʨʤʘʮʽʷ ʩʣʘʥʮʽʚ ʜʝʚʦʥʩʴʢʦʛʦ ʚʽʢʫ, ʦʙʤʝʞʝʥʘ ʚʘʧʥʷʢʦʤ 

OsageLime ʟʚʝʨʭʫ ʪʘ ʥʝʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʤʠ ʚʝʨʩʪʚʘʤʠ ʥʠʞʯʝ, ʨʦʟʪʘʰʦʚʘʥʘ ʥʘ ʧʽʚʜʥʽ 

ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʰʪʘʪʫ ʆʢʣʘʭʦʤʘ;  

¶ Antrim Shale ʩʣʘʥʮʽ ʧʽʟʥʴʦʜʝʚʦʥʩʴʢʦʛʦ ʚʽʢʫ, ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʧʽʚʥʽʯʥʽʡ ʯʘʩʪʠʥʽ ʧʽʚʦʩʪ-

ʨʦʚʘ ʄʽʯʠʛʘʥ, ʦʙʤʝʞʝʥʽ ʩʣʘʥʮʷʤʠ Bedford Shale ʟʚʝʨʭʫ ʽ ʚʘʧʥʷʢʦʤ Squaw Bay 

Limestone ʟʥʠʟʫ; 

¶ New Albany Shale (ʩʝʨʝʜʥʽʡ ʜʝʚʦʥ-ʥʠʞʥʽʡ ʤʽʩʩʽʩʽʧʽʡ) ʫ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʽ 

ʰʪʘʪʫ ɯʣʣʽʥʦʡʩ, ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʰʪʘʪʫ ɯʥʜʽʘʥʘ ʽ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʽ 

ʰʪʘʪʫ ʂʝʥʪʫʢʢʽ; ʦʙʤʝʞʝʥʽ ʚʘʧʥʷʢʦʤ Rockford Limestone ʟʚʝʨʭʫ ʽ ʚʘʧʥʷʢʦʤ North 

Vernon Limestone ʟʥʠʟʫ. 

ɺ ɭʚʨʦʧʽ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʪʘʢʦʞ ʻ ʩʣʘʥʮʽ ʨʽʟʥʦʛʦ ʚʽʢʫ (ʨʠʩ. 2.6): 
¶ ʧʘʣʝʦʟʦʡʩʴʢʽ ʚ ʇʽʚʜʝʥʥʽʡ ʐʚʝʮʽʾ;  

¶ ʧʝʨʤʩʴʢʦ-ʢʘʤôʷʥʦʚʫʛʽʣʴʥʽ ʚʽʜʢʣʘʜʠ ʚ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʽʡ ʅʽʤʝʯʯʠʥʽ; 

¶ ʥʠʞʥʴʦʶʨʩʴʢʽ - ʫ ʅʠʞʥʴʦʩʘʢʩʦʥʩʴʢʦʤʫ ʙʘʩʝʡʥʽ ʚ ʅʽʤʝʯʯʠʥʽ;  

¶ ʥʠʞʥʴʦʶʨʩʴʢʽ - ʚ ʇʘʨʠʟʴʢʦʤʫ ʙʘʩʝʡʥʽ ʫ ʌʨʘʥʮʽʾ; 

¶ ʥʠʞʥʴʦʶʨʩʴʢʽ ʪʘ ʢʨʝʡʜʦʚʽ - ʚ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʦʤʫ ʙʘʩʝʡʥʽ ʫ ʌʨʘʥʮʽʾ; 

¶ ʚʝʨʭʥʴʦʶʨʩʴʢʽ - ʫ ɺʽʜʝʥʩʴʢʦʤʫ ʙʘʩʝʡʥʽ; 

¶ ʥʠʞʥʴʦʢʨʝʡʜʦʚʽ - ʚ ɸʥʛʣʽʾ; 

¶ ʢʘʡʥʦʟʦʡʩʴʢʽ - ʚ ʟʘʧʘʜʠʥʽ ʄʘʢʦ ʚ ʋʛʦʨʱʠʥʽ; 

¶ ʥʠʞʥʴʦʧʘʣʝʦʟʦʡʩʴʢʽ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʚʝʨʭʥʴʦʦʨʜʦʚʠʮʴʢʽ ʪʘ ʥʠʞʥʴʦʩʠʣʫʨʽʡʩʴʢʽ ʛʨʘ-

ʧʪʦʣʽʪʦʚʽ ʩʣʘʥʮʽ ɹʘʣʪʽʡʩʴʢʦʛʦ ʽ ʃʶʙʣʽʥʩʴʢʦ-ʇʦʜʣʷʩʴʢʦʛʦ ʙʘʩʝʡʥʽʚ ʫ ʇʦʣʴʱʽ. 

¶ ʝʦʮʝʥʦʚʽ, ʢʨʝʡʜʦʚʽ ʽ ʢʘʤôʷʥʦʚʫʛʽʣʴʥʽ ʩʣʘʥʮʽ ʥʘ ʛʣʠʙʠʥʘʭ ʚʽʜ 6000ï11000 ʬʫʪʽʚ ʫ ʂʘʥ-

ʪʘʙʨʽʡʩʴʢʦʤʫ ʙʘʩʝʡʥʽ ʇʽʚʥʽʯʥʦʾ ɯʩʧʘʥʽʾ. 

ɿʘ ʜʘʥʠʤʠ The Petroleum and Renewable Energy Company Ltd, ʥʘʡʧʝʨʩʧʝʢ-

ʪʠʚʥʽʰʠʤʠ ʜʣʷ ʧʦʰʫʢʽʚ ʧʦʢʣʘʜʽʚ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʚ ʇʽʚʥʽʯʥʽʡ ɸʬʨʠʮʽ ʪʘ ʥʘ 

ɹʣʠʟʴʢʦʤʫ ʉʭʦʜʽ ʻ ʚʽʜʢʣʘʜʠ ʩʠʣʫʨʫ, ʧʨʦʪʝ ʜʝʚʦʥʩʴʢʽ ʪʘ ʦʨʜʦʚʠʮʴʢʽ ʫʪʚʦʨʝʥʥʷ 

ʪʘʢʦʞ ʤʦʞʫʪʴ ʙʫʪʠ ʣʦʢʘʣʴʥʦ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ (ʨʠʩ. 2.7). 

ʉʐɸ. ʃʽʜʝʨʦʤ ʟ ʚʠʜʦʙʫʪʢʫ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʻ ʉʐɸ, ʷʢʽ ʚʦʣʦʜʽʶʪʴ ʥʘʡʙʽ-

ʣʴʰʠʤʠ ʚ ʩʚʽʪʽ ʟʘʧʘʩʘʤʠ (70 % ʩʚʽʪʦʚʠʭ) ʽ ʷʢʠʡ ʻ ʚ 48 ʰʪʘʪʘʭ. ʋ ʉʐɸ ʨʦʟʚʽʜʘʥʽ 

ʟʘʧʘʩʠ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʩʢʣʘʜʘʶʪʴ 24 ʪʨʣʥ ʤ
3
 (ʪʽ, ʱʦ ʪʝʭʥʽʯʥʦ ʤʦʞʥʘ ʚʠʣʫʯʠ-

ʪʠ  ï 3,6  ʪʨʣʥ ʤ
3
). ʅʘʨʘʟʽ ʚ ʉʐɸ ʚʽʜʢʨʠʪʽ ʚʝʣʠʯʝʟʥʽ ʨʦʜʦʚʠʱʘ, ʟ ʷʢʠʭ ʥʘʡʙʽʣʴ-

ʰʠʤʠ ʻ ɹʘʨʥʝʪ (Barnett), ʍʝʡʥʩʚʽʣʣ (Haynesville), ʌʝʡʝʪʚʽʣʣ (Fayetteville) ʽ ʄʘʨ-

ʩʝʣʣʫʩ (Marcellus). ʇʨʦʚʽʜʥʦʶ ʢʦʨʧʦʨʘʮʽʻʶ ʚ ʉʐɸ ʟ ʚʠʜʦʙʫʪʢʫ ʩʣʘʥʮʝʚʦʛʦ ʛʘ-

ʟʫ ʻ Chesapeake Energy. ʇʨʦʤʠʩʣʦʚʠʡ ʚʠʜʦʙʫʪʦʢ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʙʫʚ ʧʦʯʘʪʠʡ 

ʢʦʤʧʘʥʽʻʶ Devon Energy ʚ ʉʐɸ ʥʘ ʧʦʯʘʪʢʫ 2000-ʭ ʨʦʢʽʚ ʥʘ ʨʦʜʦʚʠʱʽ ɹʘʨʥʝʪ ʚ 

ʰʪʘʪʽ ʊʝʭʘʩ, ʜʝ ʚ 2002  ʨ. ʙʫʣʘ ʧʨʦʙʫʨʝʥʘ ʧʝʨʰʘ ʛʦʨʠʟʦʥʪʘʣʴʥʘ ʩʚʝʨʜʣʦʚʠʥʘ. ɺ 

2007 ʨ. ʚ ʉʐɸ ʚʞʝ ʬʫʥʢʮʽʦʥʫʚʘʣʦ 4185 ʩʣʘʥʮʝ-ʛʘʟʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ ʽ ʙʫʣʦ ʚʠ-

ʜʦʙʫʪʦ 34 ʤʣʨʜ ʤ
3
 ʚʫʛʣʝʚʦʜʥʽʚ ʮʴʦʛʦ ʪʠʧʫ. 

ʋ 2008 ʨ. ʚʠʜʦʙʫʪʦʢ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ ʚ ʉʐɸ ʟʙʽʣʴʰʠʚʩʷ ʥʘ 7,5 % (ʘʙʦ ʥʘ 

41,7 ʤʣʨʜ ʤ
3
), ʧʦʢʘʟʘʚʰʠ ʥʘʡʚʠʱʽ ʪʝʤʧʠ ʟʨʦʩʪʘʥʥʷ ʟʘ ʯʚʝʨʪʴ ʩʪʦʣʽʪʪʷ (ʨʠʩ. 2.8). 

ɺʝʣʠʢʫ ʯʘʩʪʢʫ ʮʴʦʛʦ ʟʨʦʩʪʘʥʥʷ ʜʘʚ ʩʘʤʝ ʩʣʘʥʮʝʚʠʡ ʛʘʟ, ʦʙ'ʻʤ ʚʠʜʦʙʫʪʢʫ ʷʢʦʛʦ 

ʩʢʣʘʚ ʫ 2008 ʨ. 57 ʤʣʨʜ ʤ
3
 (8 % ʚʽʜ ʟʘʛʘʣʴʥʦʥʘʮʽʦʥʘʣʴʥʦʛʦ ʧʦʢʘʟʥʠʢʘ), ʟ ʷʢʠʭ 

ʙʣʠʟʴʢʦ 70 % ʧʨʠʧʘʜʘʻ ʥʘ ʧʦʢʣʘʜʠ ɹʘʨʥʝʪ.  

http://en.wikipedia.org/wiki/Chesapeake_Energy
http://ru.wikipedia.org/wiki/Devon_Energy
http://ru.wikipedia.org/wiki/%D0%A1%D0%A8%D0%90
http://ru.wikipedia.org/wiki/2000-%D0%B5
http://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%81%D1%82%D0%BE%D1%80%D0%BE%D0%B6%D0%B4%D0%B5%D0%BD%D0%B8%D0%B5
http://en.wikipedia.org/wiki/Barnett_Shale
http://ru.wikipedia.org/wiki/2002
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ʈʠʩ. 2.6.  ɻʦʣʦʚʥʽ ʻʚʨʦʧʝʡʩʴʢʽ ʙʘʩʝʡʥʠ ʟ ʧʦʪʝʥʮʽʘʣʦʤ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ [Karcz et al., 2013]
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ʈʠʩ. 2.7.  ɺʽʜʢʣʘʜʠ, ʧʝʨʩʧʝʢʪʠʚʥʽ ʥʘ ʩʣʘʥʮʝʚʠʡ ʛʘʟ ʚ ʇʽʚʥʽʯʥʽʡ ɸʬʨʠʮʽ 

ʪʘ ʥʘ ɹʣʠʟʴʢʦʤʫ ʉʭʦʜʽ [Operators chaseé, 2008] 
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ʈʠʩ. 2.8. ɼʞʝʨʝʣʘ ʚʠʜʦʙʫʪʢʫ ʛʘʟʫ ʫ ʉʐɸ [Durham, 2008] 

 

ʋ 2008 ʨ. EIA ʦʮʽʥʠʣʦ ʜʦʚʝʜʝʥʽ ʟʘʧʘʩʠ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʥʘ ʪʝʨʠʪʦʨʽʾ ʉʐɸ ʚ 

866,3 ʤʣʨʜ ʤ
3
, ʘ ʚ 2010 ʨ. ʧʝʨʝʦʮʽʥʠʣʦ ʾʭ ʚʝʣʠʯʠʥʫ ʚ ʨʦʟʤʽʨʽ 1637 ʤʣʨʜ ʤ

3
.  

ʇʨʦʜʫʢʪʠʚʥʽ ʩʣʘʥʮʝʚʽ ʧʦʢʣʘʜʠ ʚ ʉʐɸ ʚʠʷʚʣʝʥʽ ʥʘ ʛʣʠʙʠʥʘʭ ʤʽʞ 150 ʽ 3350 

ʤ. ɹʣʠʞʯʝ ʜʦ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ ʻ ʩʣʘʥʮʽ ʨʦʜʦʚʠʱʘ ɸʥʪʨʽʤ (180ï670 ʤ) ʽ ʅʴʶ-

ʆʣʙʘʥʽ (150ï600 ʤ), ʪʦʜʽ ʷʢ ʙʽʣʴʰ ʛʣʠʙʠʥʥʽ ʚʢʣʶʯʘʶʪʴ ʩʣʘʥʮʽ ɹʘʨʥʝʪ (2000ï

2600 ʤ) ʽ ɺʫʜʬʦʨʜ (1800ï3400 ʤ). 
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ʅʘʡʚʘʞʣʠʚʽʰʽ ʬʦʨʤʘʮʽʾ ʛʘʟʦʚʤʽʩʥʠʭ ʩʣʘʥʮʽʚ ʫ ʉʐɸ: 
¶ ʄʘʨʩʝʣʣʫʩ (Marcellus) ʥʘ ʧʽʚʥʽʯʥʦʤʫ ʩʭʦʜʽ; 

¶ ʅʴ-ʁʆʣʙʘʥʽ (New Albany) ʚ ʙʘʩʝʡʥʽ ɯʣʣʽʥʦʡʩ (Illinois); 

¶ ɹʘʨʥʝʪ (Barnett) ʚ ʙʘʩʝʡʥʽ ʌʦʨʪ-ɺʦʨʪ (Fort Worth Basin); 

¶ ʍʝʡʥʩʚʽʣʣ (Haynesville) ʚ ʃʫʾʟʽʘʥʽ (Louisiana); 

¶ ʄʘʥʢʦʩ (Mancos), ɻʝʨʤʦʟʘ (Hermosa), ʃʝʚʽʩ (Lewis), ʄʦʫʨʽ (Mowry) ʚ ʖʪʽ; 

¶ ɯʛʣ-ʌʦʨʜ (Eagle Ford) ʚ ʇʽʚʜʝʥʥʦʤʫ ʊʝʭʘʩʽ; 

¶ ɹʘʢʢʝʥ (Bakken) ʚ ʙʘʩʝʡʥʽ ʋʽʣʣʽʩʪʦʥ (Williston) ʚ ʇʽʚʥʽʯʥʽʡ ɼʘʢʦʪʽ. 

ʅʘʡʙʽʣʴʰʠʤ ʜʞʝʨʝʣʦʤ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʻ ʧʦʢʣʘʜʠ ʄʘʨʩʝʣʣʫʩ, ʱʦ ʦʭʦʧʣʶ-

ʶʪʴ ʟʥʘʯʥʫ ʯʘʩʪʠʥʫ ʇʝʥʩʽʣʴʚʘʥʽʾ ʽ ɿʘʭʽʜʥʦʾ ɺʽʨʛʽʥʽʾ, ʯʘʩʪʠʥʫ ʰʪʘʪʽʚ ʆʛʘʡʦ ʽ 

ʅʴ-ʁʁʦʨʢ (ʨʠʩ. 2.9ï2.12). ɺʦʥʠ ʤʘʶʪʴ ʯʦʨʥʠʡ ʢʦʣʽʨ ʽ ʚʤʽʱʫʶʪʴ ʢʝʨʦʛʝʥ. ɺʝʣʠ-

ʯʝʟʥʠʡ ʧʣʘʩʪ ʩʣʘʥʮʽʚ ʪʦʚʱʠʥʦʶ ʚʽʜ 8 ʜʦ 80 ʤ ʧʨʦʪʷʛʥʫʚʩʷ ʚʽʜ ʰʪʘʪʫ ʅʴʶ-ʁʦʨʢ 

ʥʘ ʧʽʚʥʽʯʥʦʤʫ ʩʭʦʜʽ ʜʦ ʰʪʘʪʫ ʊʝʥʥʝʩʩʽ ʥʘ ʧʽʚʜʝʥʥʦʤʫ ʟʘʭʦʜʽ, ʦʭʦʧʣʶʶʯʠ ʙʽʣʴ-

ʰʫ ʯʘʩʪʠʥʫ ʇʝʥʩʽʣʴʚʘʥʽʾ ʽ ɿʘʭʽʜʥʦʾ ɺʽʨʜʞʠʥʽʾ, ʯʘʩʪʠʥʫ ʰʪʘʪʽʚ ʆʛʘʡʦ ʽ ʅʴʶ 

ʁʦʨʢ. ʁʦʛʦ ʟʘʛʘʣʴʥʘ ʧʣʦʱʘ ʩʪʘʥʦʚʠʪʴ 140 ʪʠʩ. ʢʤ
2
, ʛʣʠʙʠʥʘ ʟʘʣʷʛʘʥʥʷ ʚʽʜ 700 

ʜʦ 3000 ʤ. ɿʘ ʨʽʟʥʠʤʠ ʦʮʽʥʢʘʤʠ, ʛʝʦʣʦʛʽʯʥʽ ʟʘʧʘʩʠ ʛʘʟʫ ʤʦʞʫʪʴ ʩʢʣʘʜʘʪʠ ʚʽʜ 4,5 

ʜʦ 15,2 ʪʨʣʥ ʤ
3
 (ʥʘʚʦʜʷʪʴʩʷ ʪʘʢʦʞ ʦʮʽʥʢʠ ʚ 489 ʪʨʣʥ ʤ

3
), ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʛʘʟʦʥʘ-

ʩʠʯʝʥʦʩʪʽ ʧʦʨʽʜ ʚ 0,32ï1,0 %. ʂʦʝʬʽʮʽʻʥʪ ʚʠʣʫʯʝʥʥʷ ʛʘʟʫ ʧʨʠʡʥʷʪʦ ʨʽʚʥʠʤ 0,1. 

ɼʣ̫ ʦʩʚʦʻʥʥʷ ʨʦʜʦʚʠʱʘ ʧʦʪʨʽʙʥʦ ʧʨʦʙʫʨʠʪʠ ʚʽʜ 100 ʜʦ 220 ʪʠʩʷʯ ʩʚʝʨʜʣʦʚʠʥ 

ʚʘʨʪʽʩʪʶ $3ï4 ʤʣʥ ʢʦʞʥʘ. ʊʘʢʠʤ ʯʠʥʦʤ, ʤʽʥʽʤʘʣʴʥʠʡ ʦʙôʻʤ ʢʘʧʽʪʘʣʴʥʠʭ ʚʢʣʘ-

ʜʝʥʴ ʪʽʣʴʢʠ ʚ ʙʫʨʽʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʧʦʚʠʥʝʥ ʩʪʘʥʦʚʠʪʠ $300 ʤʣʨʜ  (ʧʦʢʠ ʧʨʦʙʫ-

ʨʝʥʦ ʙʽʣʷ 400 ʩʚʝʨʜʣʦʚʠʥ). ʉʝʨʝʜʥʷ ʱʽʣʴʥʽʩʪʴ ʟʘʧʘʩʽʚ ʛʘʟʫ, ʷʢʠʡ ʚʠʣʫʯʘʻʪʴʩʷ ï 

7,04 ʤʣʥ ʤ
3
 ʥʘ 1 ʢʤ

2
 ʧʣʦʱʽ ʘʙʦ 6,35 ʤʣʥ ʤ

3
 ʥʘ ʦʜʥʫ ʩʚʝʨʜʣʦʚʠʥʫ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 

ʩʝʨʝʜʥʴʦʤʫ ʤʽʩʷʯʥʦʤʫ ʜʝʙʽʪʫ ʥʘ ʪʨʘʜʠʮʽʡʥʠʭ ʨʦʜʦʚʠʱʘʭ.   

 

 

ʈʠʩ. 2.9. ʉʭʝʤʘ ʨʦʟʪʘʰʫʚʘʥʥʷ ʩʣʘʥʮʝʚʠʭ ʛʘʟʦʚʠʭ ʙʘʩʝʡʥʽʚ ʉʐɸ 
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ʈʠʩ. 2.10. ʊʦʚʱʠʥʘ ʧʨʦʜʫʢʪʠʚʥʠʭ ʛʦʨʠʟʦʥʪʽʚ ʩʣʘʥʮʽʚ ʄʘʨʩʝʣʣʫʩ [Megacompartment 

Complexé, 1994] 

 

 
 

ʈʠʩ. 2.11. ɻʣʠʙʠʥʘ ʟʘʣʷʛʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʠʭ ʛʦʨʠʟʦʥʪʽʚ ʩʣʘʥʮʽʚ ʄʘʨʩʝʣʣʫʩ 

[Megacompartment Complexé, 1994] 
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ʈʠʩ. 2.12. ʉʭʝʤʘ ʩʪʨʘʪʠʛʨʘʬʽʯʥʦʛʦ ʧʦʣʦʞʝʥʥʷ ʩʣʘʥʮʽʚ ʄʘʨʩʝʣʣʫʩ [Megacompartment 

Complexé, 1994] 

 

ʉʣʘʥʮʝʚʠʡ ʛʘʟ ʧʨʠʫʨʦʯʝʥʠʡ ʜʦ ʩʣʘʥʮʽʚ ʄʘʨʩʝʣʣʫʩ ʩʝʨʝʜʥʴʦʛʦ ʜʝʚʦʥʫ ʪʦʚ-

ʱʠʥʦʶ 20ï80 ʤ. ɰʭ ʛʣʠʙʠʥʘ ʟʘʣʷʛʘʥʥʷ ʟʤʽʥʶʻʪʴʩʷ ʧʦ ʧʣʦʱʽ, ʘ ʚ ʜʝʷʢʠʭ ʜʽʣʷʥʢʘʭ 

ʰʪʘʪʫ ʅʴʶ-ʁʦʨʢ ʩʣʘʥʮʽ ʥʘʚʽʪʴ ʚʠʭʦʜʷʪʴ ʥʘ ʧʦʚʝʨʭʥʶ. ɺʣʘʩʥʝ ʾʭ ʥʘʟʚʘ ʡ ʧʽʰʣʘ 

ʚʽʜ ʚʽʜʩʣʦʥʝʥʴ ʟ ʦʢʦʣʠʮʴ ʤʽʩʪʘ ʄʘʨʩʝʣʣʫʩ (ʰʪʘʪ ʅʴʶ-ʁʦʨʢ), ʚʠʷʚʣʝʥʠʭ ʧʽʜ ʯʘʩ 

ʛʝʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 1839 ʨ. ʉʣʘʥʮʽ ʄʘʨʩʝʣʣʫʩ ʤʘʶʪʴ ʩʧʨʠʷʪʣʠʚʠʡ ʤʽʥʝʨʘ-

ʣʴʥʠʡ ʩʢʣʘʜ, ʧʦʨʽʚʥʷʥʦ ʥʠʟʴʢʫ ʱʽʣʴʥʽʩʪʴ, ʚʦʥʠ ʙʽʣʴʰ ʧʦʨʠʩʪʽ, ʱʦ ʤʦʞʝ ʧʨʠʚʦ-

ʜʠʪʠ ʜʦ ʥʘʢʦʧʠʯʝʥʥʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʚʽʣʴʥʦʛʦ ʛʘʟʫ. ɼʝʷʢʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʩʣʘʥʮʽʚ ʟʤʽʥʶʶʪʴʩʷ ʽʟ ʩʭʦʜʫ ʥʘ ʟʘʭʽʜ ʽ ʟ ʧʽʚʥʦʯʽ ʥʘ ʧʽʚʜʝʥʴ. ʊʘʢ, ʚ ʟʘʭʽʜʥʽʡ ʯʘʩ-

ʪʠʥʽ ʙʘʩʝʡʥʫ ʚʩʪʘʥʦʚʣʝʥʽ ʙʽʣʴʰ ʚʠʩʦʢʽ ʚʤʽʩʪʠ ʦʨʛʘʥʽʯʥʦʛʦ ʚʫʛʣʝʮʶ, ʘʣʝ ʪʫʪ ʬʦ-

ʨʤʘʮʽʷ ʻ ʤʘʣʦʧʦʪʫʞʥʦʶ, ʬʦʨʤʫʚʘʣʘʩʴ ʫ ʤʽʣʢʦʚʦʜʥʠʭ ʫʤʦʚʘʭ. ʋ ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʽ 

ʚʤʽʩʪ ʦʨʛʘʥʽʢʠ ʟʥʠʞʫʻʪʴʩʷ ʦʜʥʦʯʘʩʥʦ ʟʽ ʟʨʦʩʪʘʥʥʷʤ ʛʣʠʙʠʥʠ ʬʦʨʤʫʚʘʥʥʷ, ʪʦʚ-

ʱʠʥʦʶ ʚʽʜʢʣʘʜʽʚ, ʚʤʽʩʪʫ ʢʚʘʨʮʫ. ʅʝʟôʷʩʦʚʘʥʠʤ ʟʘʣʠʰʘʻʪʴʩʷ ʧʠʪʘʥʥʷ ʱʦʜʦ ʤʦ-

ʞʣʠʚʦʩʪʽ ʨʦʟʢʨʠʪʪʷ ʛʘʟʦʚʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʛʣʠʙʰʦʾ ʪʘ ʧʦʪʫʞʥʽʰʦʾ ʩʭʽʜʥʦʾ ʩʪʦʨʦʥʠ 

ʙʘʛʘʪʦʩʪʘʜʽʡʥʠʤ ʛʽʜʨʦʨʦʟʨʠʚʦʤ ʫ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʩʚʝʨʜʣʦʚʠʥʘʭ. ʇʨʠʨʦʜʥʘ 

ʪʨʽʱʠʥʫʚʘʪʽʩʪʴ ʚ ʧʽʚʜʝʥʥʠʭ ʯʘʩʪʠʥʘʭ ʙʘʩʝʡʥʫ ʻ ʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʦʶ, ʥʽʞ ʫ ʧʽʚʥʽ-

ʯʥʠʭ. ɺ ʩʣʘʥʮʷʭ ʄʘʨʩʝʣʣʫʩ ʚʩʪʘʥʦʚʣʝʥʘ ʧʽʜʚʠʱʝʥʘ ʢʽʣʴʢʽʩʪʴ ʧʽʨʠʪʫ, Cu, Al, Cd, 

As, Pb, Hg, Co, Cr, Ni, V, Zn, U, Th, Rʘ
226
, Rʘ

228
, Rn.  

ɽʢʦʣʦʛʽʯʥʠʤʠ ʧʨʦʙʣʝʤʘʤʠ ʧʨʠ ʙʫʨʽʥʥʽ ʩʚʝʨʜʣʦʚʠʥ ʫ ʩʣʘʥʮʷʭ ʄʘʨʩʝʣʣʫʩ ʻ: 

ʟʤʽʥʘ ʛʽʜʨʦʣʦʛʽʯʥʦʛʦ ʨʝʞʠʤʫ ʧʦʚʝʨʭʥʝʚʠʭ ʽ ʧʽʜʟʝʤʥʠʭ ʜʞʝʨʝʣ ʚʦʜʠ ʟʘ ʨʘʭʫʥʦʢ 

ʾʭ ʽʥʪʝʥʩʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ; ʨʘʜʽʦʘʢʪʠʚʥʝ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʠ, ʣʽʪʦʩʬʝʨʠ 

ʽ ʛʽʜʨʦʩʬʝʨʠ. 

ʈʦʜʦʚʠʱʝ ɹʘʨʥʝʪ ʥʘ ʧʽʚʥʦʯʽ ʰʪʘʪʫ ʊʝʭʘʩ ʫ ʉʐɸ ʚ ʙʘʩʝʡʥʽ ʌʦʨʪ-ɺʦʨʪ ʧʦ-

ʯʘʣʦ ʚʠʚʯʘʪʠʩʷ ʟ 1981 ʨʦʢʫ [Abouelresh, Slatt, 2011; Hill, Jarvie, 2007, Pollastro, 



44 

 

 4
4 

2007]. ʉʣʘʥʮʽ ʟʘʣʷʛʘʶʪʴ ʪʫʪ ʥʘ ʛʣʠʙʠʥʘʭ ʚʽʜ 450 ʤ ʜʦ 2 ʢʤ ʥʘ ʧʣʦʱʽ 13 ʪʠʩ. ʢʤ
2
, 

ʪʦʚʱʠʥʘ ʧʣʘʩʪʘ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 12 ʜʦ 270 ʤ, ʟʘʧʘʩʠ ʛʘʟʫ ʦʮʽʥʶʶʪʴʩʷ ʚ 59 ʤʣʨʜ 

ʤ
3
. ʈʦʟʨʦʙʢʘ ʨʦʜʦʚʠʱʘ ʧʨʦʚʦʜʠʪʴʩʷ ʧʦʯʠʥʘʶʯʠ ʟ 1993 ʨ., ʧʨʦʪʝ ʨʽʟʢʝ ʟʙʽʣʴʰʝʥ-

ʥʷ ʚʠʜʦʙʫʪʢʫ ʚʽʜʙʫʣʦʩʷ ʟ ʧʦʯʘʪʢʫ 2000-ʭ ʨʦʢʽʚ (ʨʠʩ. 2.13), ʘ ʚ 2008 ʨ. ʨʦʜʦʚʠʱʝ 

ʜʘʣʦ ʚʞʝ 20 ʤʣʨʜ ʤ
3
, ʯʠʩʣʦ ʧʨʦʜʫʢʪʠʚʥʠʭ ʩʚʝʨʜʣʦʚʠʥ ʜʦʩʷʛʣʦ 11800 (ʦʜʥʘ ʥʘ 

ʢʦʞʥʽ 64 ʢʤ
2
).  
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ʈʠʩ. 2.13. ɺʠʜʦʙʫʪʦʢ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ (ʚ ʤʣʨʜ. ʢʚ. ʬʫʪ.) ʥʘ ʨʦʜʦʚʠʱʽ ɹʘʨʥʝʪ ʟ 1993 ʧʦ 

2006 ʨʨ. 

 

ʇʣʘʥʫʚʘʣʦʩʷ ʧʨʠ ʨʦʟʨʦʙʮʽ ʨʦʜʦʚʠʱʘ ʧʨʦʙʫʨʠʪʠ ʙʽʣʴʰʝ 20 ʪʠʩ. ʩʚʝʨʜʣʦʚʠʥ 

ʩʽʪʢʦʶ 64 ʛʘ/ʩʚʝʨʜʣʦʚʠʥʫ. ʎʠʭ ʧʦʢʘʟʥʠʢʽʚ ʥʝ ʙʫʣʦ ʜʦʩʷʛʥʫʪʦ. ɺ 2006 ʨ. ʚʠʜʦʙʫ-

ʪʦʢ ʛʘʟʫ ʽʟ 6080 ʩʚʝʨʜʣʦʚʠʥ ʩʢʣʘʚ 20 ʤʣʨʜ ʤ
3
. ɺ ʮʽʣʦʤʫ, ʥʘ ʨʦʜʦʚʠʱʘʭ ʊʝʭʘʩʫ 

ʚʠʜʦʙʫʪʦ ʟʘ ʦʩʪʘʥʥʽ ʨʦʢʠ 40ï45 ʤʣʨʜ ʤ
3 
ʛʘʟʫ. ɼʣʷ ʧʝʨʰʠʭ ʦʧʝʨʘʮʽʡ ʛʽʜʨʦʨʦʟʨʠ-

ʚʫ ʧʣʘʩʪʘ (ɻʈʇ) ʧʦʪʨʽʙʥʦ ʙʫʣʦ ʙʣʠʟʴʢʦ 1000 ʪ ʚʦʜʠ ʽ 100 ʪ ʧʽʩʢʫ. ʉʴʦʛʦʜʥʽ ʚ ʛʦ-

ʨʠʟʦʥʪʘʣʴʥʠʭ ʩʚʝʨʜʣʦʚʠʥʘʭ ʚʘʨʪʽʩʪʶ $2,6ï4,0 ʤʣʥ  ʜʣʷ ʦʜʥʽʻʾ ʦʧʝʨʘʮʽʾ ɻʈʇ ʧʦ-

ʪʨʽʙʥʦ ʧʨʠʙʣʠʟʥʦ 4000 ʪ ʚʦʜʠ ʽ 200 ʪ ʧʽʩʢʫ. ɺ ʩʝʨʝʜʥʴʦʤʫ ʧʨʦʪʷʛʦʤ ʨʦʢʫ ʥʘ ʢʦ-

ʞʥʽʡ ʩʚʝʨʜʣʦʚʠʥʽ ʧʨʦʚʦʜʠʪʴʩʷ ʪʨʠ ɻʈʇ.  

ʂʦʤʧʘʥʽʷ Chesapeake Energy, ʢʨʫʧʥʠʡ ʦʧʝʨʘʪʦʨ ʨʦʜʦʚʠʱʘ, ʧʦʚʽʜʦʤʣʷʻ ʧʨʦ 

ʚʚʝʜʝʥʥʷ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ ʥʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ ʽʟ ʜʝʙʽʪʦʤ 350 ʪʠʩ. ʤ
3
/ʜʦʙʫ ʧʨʦʪʷʛʦʤ 

ʧʝʨʰʦʛʦ ʤʽʩʷʮʷ. ʎʷ ʚʝʣʠʯʠʥʘ ʰʚʠʜʢʦ ʟʥʠʞʫʻʪʴʩʷ. ʆʩʥʦʚʥʘ ʯʘʩʪʠʥʘ ʟʘʧʘʩʽʚ ʛʘʟʫ, 

ʱʦ ʚʠʜʦʙʫʚʘʻʪʴʩʷ, ʫʞʝ ʚʠʨʦʙʣʝʥʘ. ɿʘʟʚʠʯʘʡ, ʧʝʨʰʽ ʩʚʝʨʜʣʦʚʠʥʠ ʧʨʦʭʦʜʠʣʠʩʴ ʚ 

ʨʘʡʦʥʘʭ ʟ ʥʘʡʙʽʣʴʰʦʶ ʪʦʚʱʠʥʦʶ ʧʣʘʩʪʘ (150ï270 ʤ), ʮʠʤ ʞʝ ʧʦʷʩʥʶʻʪʴʩʷ ʫʱʽ-

ʣʴʥʝʥʥʷ ʩʽʪʢʠ ʩʚʝʨʜʣʦʚʠʥ, ʷʢʝ ʚʞʝ ʩʷʛʘʻ 16 ʽ ʥʘʚʽʪʴ 8 ʛʘ/ʩʚʝʨʜʣʦʚʠʥʫ. ʇʨʦʪʷʛʦʤ 

ʦʩʪʘʥʥʽʭ ʜʚʦʭ ʨʦʢʽʚ ʚʠʜʦʙʫʪʦʢ ʛʘʟʫ ʚʞʝ ʥʝ ʟʨʦʩʪʘʻ, ʭʦʯʘ ʤʘʩʰʪʘʙʥʝ ʙʫʨʽʥʥʷ ʧʨʦ-

ʜʦʚʞʫʻʪʴʩʷ. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʧʨʠʨʽʩʪ ʚʠʜʦʙʫʪʢʫ ʚ ʥʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥʘʭ ʧʦ-

ʚʥʽʩʪʶ ʢʦʤʧʝʥʩʫʻʪʴʩʷ ʡʦʛʦ ʟʥʠʞʝʥʥʷʤ ʚ ʨʘʥʽʰʝ ʧʨʦʙʫʨʝʥʠʭ ʩʪʦʚʙʫʨʘʭ.    

ʈʦʜʦʚʠʱʝ ɯʛʣ-ʌʦʨʜ ʫ ʇʽʚʜʝʥʥʦʤʫ ʊʝʭʘʩʽ ʚ ʦʩʪʘʥʥʽʡ ʯʘʩ ʽʥʪʝʥʩʠʚʥʦ ʟʘʣʫ-

ʯʘʻʪʴʩʷ ʜʦ ʨʦʟʨʦʙʢʠ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ. ʉʣʘʥʮʽ ʤʘʶʪʴ ʪʦʚʱʠʥʫ ʜʦ 76 ʤ ʽ ʧʨʦʜʫʢ-
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ʪʠʚʥʽ ʥʘ ʨʽʟʥʠʭ ʛʣʠʙʠʥʘʭ ï ʚʽʜ 1200 ʜʦ 3600 ʤ. ʈʝʩʫʨʩʠ ʨʦʜʦʚʠʱʘ ʧʝʨʝʚʠʱʫʶʪʴ 

280 ʤʣʨʜ ʤ
3
.  

ɿʤʽʥʠ ʦʙ'ʻʤʫ ʚʠʜʦʙʫʪʢʫ ʚ ʮʠʭ ʪʘ ʽʥʰʠʭ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʛʘʟʦʚʠʭ ʙʘʩʝʡʥʘʭ 

ʉʐɸ, ʘ ʪʘʢʦʞ ʧʨʦʛʥʦʟʥʽ ʦʙ'ʻʤʠ ʚʠʜʦʙʫʪʢʫ ʧʦʢʘʟʘʥʽ ʥʘ ʨʠʩ. 2.14, ʘ ʾʭ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʠ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 2.1. 

 

 
ʈʠʩ. 2.14. ɺʠʜʦʙʫʪʦʢ ʛʘʟʫ (ʨʝʘʣʴʥʠʡ ʽ ʧʨʦʛʥʦʟʥʠʡ), ʪʨʣʥ. ʢʫʙ. ʬʫʪʽʚ ʚ ʨʽʟʥʠʭ ʙʘʩʝʡʥʘʭ 

1 ï ʍʦʨʥ-ʈʽʚʝʨ (ʄʫʩʢʚʘ); 2 ï ʄʦʥʪʥʝʡ; 3 ï ʄʘʨʩʝʣʣʫʩ; 4 ï ɺʫʜʬʦʨʜ; 5 ï ʍʝʡʥʩʚʽʣʣ; 6 ï ʌʝʡʝ-

ʪʚʽʣʣ; 7 ï ɼʽʧ-ɹʦʩʴʝʨ; 8 ï ɹʘʨʥʝʪ 

 

ʊʘʙʣʠʮʷ 2.1. ʆʢʨʝʤʽ ʛʝʦʣʦʛʽʯʥʽ ʪʘ ʪʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʦʜʦʚʠʱ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʉʐɸ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ɹʘʩʝʡʥʠ 

ɹʘʨʥʝʪ 
ʌʝʡʝʪ-

ʚʽʣʣ 

ʍʝʡʥʩ-

ʚʽʣʣ 

ʄʘʨ-

ʩʝʣʣʫʩ 

ɺʫʜ-

ʬʦʨʜ 

ɸʥ-

ʪʨʽʤ 

ʅʴ-ʁ 

ʆʣʙʘʥʽ 

ʇʣʦʱʘ ʙʘʩʝʡʥʫ (ʢʚʘʜʨʘ-

ʪʥʽ ʤʠʣʽ) 
5000 9000 9000 95000 11000 12000 43500 

ɻʣʠʙʠʥʘ (ʬʫʪʠ) 
6500ï 

8500 

1000ï

7000 

10500ï

13500 

4000ï

8500 

6000ï

11000 

600ï

2200 

500ï

2000 

ʊʦʚʱʠʥʘ (ʬʫʪʠ) 100ï600 20ï200 200ï300 50ï200 120ï220 70ï120 50ï100 

ɻʣʠʙʠʥʘ ʚʽʜ ʧʦʚʝʨʭʥʽ ʜʦ 

ʛʦʨʠʟʦʥʪʫ ʽʟ ʟʙʘʛʘʯʝʥʠ-

ʤʠ ʚʫʛʣʝʚʦʜʥʷʤʠ ʚʦʜʘʤʠ 

(ʬʫʪʠ) 

1200 500 400 850 400 300 400 

ʇʦʚʝʨʭ ʛʘʟʦʥʦʩʥʦʩʪʽ - 

ʤʽʞ ʧʦʢʨʽʚʣʝʶ ʨʦʜʦʚʠʱʘ 

ʽ ʥʠʞʥʽʤ ʛʦʨʠʟʦʥʪʦʤ ʽʟ 

ʟʙʘʛʘʯʝʥʠʤʠ ʚʫʛʣʝʚʦʜ-

ʥʷʤʠ ʚʦʜʘʤʠ (ʬʫʪʠ) 

5300ï

7300 
500ï6500 

10100ï

13100 

2125ï

7650 

5600ï

10600 

300ï

1900 

100ï

1600 

ɺʤʽʩʪ ʦʨʛʘʥʽʯʥʦʛʦ ʚʫʛ-

ʣʝʮʶ, % 
4,5 4,0ï9,8 0,5ï4,0 3ï12 1ï14 1ï20 1ï25 

ɿʘʛʘʣʴʥʘ ʧʦʨʠʩʪʽʩʪʴ, % 4ï5 2ï8 8ï9 10 3ï9 9 10ï14 

ɺʤʽʩʪ ʛʘʟʫ (ʢʫʙ. ʬʫʪʽʚ/ʪ) 300ï350 60ï220 100ï330 60ï100 200ï300 40ï100 40ï80 

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʚʦʜʠ, 

ʙʘʨʝʣʴ/ʜʝʥʴ 
     5ï500 5ï500 
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ʇʣʦʱʘ ʩʚʝʨʜʣʦʚʠʥʠ, ʘʢʨʠ 60ï160 80ï160 40ï560 40ï160 640 40ï160 80 

ʆʙôʻʤʠ ʧʝʨʚʠʥʥʦʛʦ ʛʘʟʫ, 

ʪʨʣʥ ʢʫʙ. ʬʫʪʽʚ 
327 52 717 1500 23 76 160 

ʈʝʩʫʨʩʠ, ʱʦ ʪʝʭʥʽʯʥʦ 

ʚʠʣʫʯʘʪʠʤʫʪʴʩʷ, ʪʨʣʥ 

ʢʫʙ. ʬʫʪʽʚ 

44 41,6 251 262 11,4 20 19,2 

ʇʨʠʤʽʪʢʘ. ʅʘʚʝʜʝʥʽ ʟʥʘʯʝʥʥʷ ʨʝʩʫʨʩʽʚ ʜʣʷ ʨʽʟʥʠʭ ʜʽʣʷʥʦʢ ʤʦʞʫʪʴ ʩʫʪʪʻʚʦ ʟʤʽʥʶʚʘʪʠʩʴ ʟʘʣʝ-

ʞʥʦ ʚʽʜ ʢʦʤʧʘʥʽʾ, ʱʦ ʾʭ ʦʮʽʥʶʻ (ʚ ʩʠʣʫ ʨʽʟʥʦʛʦ ʜʦʩʚʽʜʫ). ʄʦʞʣʠʚʽ ʪʘʢʦʞ ʟʤʽʥʠ ʟʥʘʯʝʥʴ ʟ ʯʘ-

ʩʦʤ, ʟʘʣʝʞʥʦ ʚʽʜ ʦʮʽʥʦʢ, ʷʢʽ ʧʨʦʚʦʜʠʣʠʩʴ ʽ ʚʽʜ ʽʥʰʠʭ ʬʘʢʪʦʨʽʚ. ɺʦʯʝʚʠʜʴ, ʮʽ ʦʮʽʥʢʠ ʙʫʜʫʪʴ 

ʟʤʽʥʶʚʘʪʠʩʴ ʟ ʫʜʦʩʢʦʥʘʣʝʥʥʷʤ ʤʝʪʦʜʽʚ ʽ ʪʝʭʥʦʣʦʛʽʡ.  

 

ʉʝʨʝʜʥʴʦʝʦʮʝʥʦʚʽ ʛʦʨʶʯʽ ʩʣʘʥʮʽ ʩʚʽʪʠ ɻʨʽʥ-ʈʽʚʝʨ ʧʨʝʜʩʪʘʚʣʝʥʽ ʤʝʨʛʝʣʷ-

ʤʠ, ʟʙʘʛʘʯʝʥʠʤʠ ʦʨʛʘʥʽʯʥʦʶ ʨʝʯʦʚʠʥʦʶ, ʘʨʛʽʣʽʪʘʤʠ ʽ ʜʦʣʦʤʽʪʘʤʠ ʟ ʢʽʣʴʢʽʩʪʶ 

Cʦʨʛ. ʚʽʜ 26 ʜʦ 40 %. ʆʨʛʘʥʽʯʥʘ ʨʝʯʦʚʠʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʦʣʦʘʣʴʛʽʥʽʪʦʤ. ɿʥʘʯʝʥʥʷ 

ʚʦʜʥʝʚʦʛʦ ʽʥʜʝʢʩʫ HI ʚʘʨʽʶʶʪʴ ʚʽʜ 600 ʜʦ 800 ʤʛ ʋɺ/ʛ ʊʆʉ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ 

ʢʝʨʦʛʝʥ I ʪʠʧʫ. ɼʘʥʽ ʝʣʝʤʝʥʪʥʦʛʦ ʘʥʘʣʽʟʫ ʢʝʨʦʛʝʥʫ ʅ/ʉʘʪ=1,53 ʧʦʢʘʟʫʶʪʴ ʡʦʛʦ 

ʚʠʩʦʢʦʘʣʽʬʘʪʠʯʥʫ ʧʨʠʨʦʜʫ.   

ʋ ʂʘʥʘʜʽ ʥʘ ʯʠʩʣʝʥʥʠʭ ʜʽʣʷʥʢʘʭ ʚ ɹʨʠʪʘʥʩʴʢʽʡ ʂʦʣʫʤʙʽʾ, ɸʣʴʙʝʨʪʽ, ʉʘʩʢʘ-

ʯʝʚʘʥ, ʆʥʪʘʨʽʦ, ʂʚʝʙʝʢʫ ʽ ʅʦʚʽʡ ʐʦʪʣʘʥʜʽʾ ʧʨʦʚʦʜʷʪʴʩʷ ʧʦʰʫʢʦʚʽ, ʨʦʟʚʽʜʫʚʘʣʴ-

ʥʽ ʽ ʜʦʩʣʽʜʥʠʮʴʢʦ-ʚʠʜʦʙʫʚʥʽ ʨʦʙʦʪʠ ʥʘ ʩʣʘʥʮʝʚʠʡ ʛʘʟ. ɻʦʣʦʚʥʠʤʠ ʦʙ'ʻʢʪʘʤʠ ʪʫʪ 

ʻ (ʨʠʩ. 2.15): 

 

 

ʈʠʩ. 2.15. ʆʩʥʦʚʥʽ ʙʘʩʝʡʥʠ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʂʘʥʘʜʠ [Poprawa, 2010
1
] 

 
¶ ʦʨʜʦʚʠʮʴʢʽ ʩʣʘʥʮʽ ʖʪʽʢʘ (UticaShale) ʚ ʂʚʝʙʝʮʽ (ʥʘ ʧʽʚʜʝʥʴ ʚʽʜ ʨ. ʉʚʷʪʦʛʦ ʃʘʚʨʝʥ-

ʪʽʷ, ʤʽʞ ʨ. ʄʦʥʨʝʘʣʴ ʽ ʂʚʝʙʝʢ) ï ʯʦʨʥʽ ʚʘʧʥʷʢʦʚʠʩʪʽ ʩʣʘʥʮʽ ʪʦʚʱʠʥʦʶ 150ï750 ʬʫ-

ʪʽʚ, ʱʦ ʤʽʩʪʷʪʴ ʦʨʛʘʥʽʯʥʠʡ ʚʫʛʣʝʮʴ ʫ ʢʽʣʴʢʦʩʪʽ 3,5ï5,0 %; ʧʨʦʛʥʦʟʥʠʡ ʦʙ'ʻʤ ʛʘʟʫ ʚ 
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ʥʠʭ ʩʢʣʘʜʘʻ 4 ʭ 10
12

  ʢʫʙ. ʬʫʪʽʚ (120  ʢʤ
3
), ʧʨʦʛʥʦʟʥʽ ʨʝʩʫʨʩʠ ʦʮʽʥʶʶʪʴʩʷ ʚ 4 ʪʨʣʥ 

ʢʫʙ. ʬʫʪʽʚ; ʪʫʪ ʚ ʧʝʨʽʦʜ 2006ï2009 ʨʨ. ʧʨʦʙʫʨʝʥʦ 24 ʚʝʨʪʠʢʘʣʴʥʽ ʪʘ ʛʦʨʠʟʦʥʪʘʣʴʥʽ 

ʩʚʝʨʜʣʦʚʠʥʠ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʢʦʤʧʘʥʽʾ Gastem ʦʛʦʣʦʩʠʪʠ ʧʨʦ ʧʣʘʥʠ ʧʨʦʤʠʩʣʦʚʦʾ ʨʦ-

ʟʨʦʙʢʠ ʚ ʨʘʡʦʥʽ ʢʦʨʜʦʥʫ ʟʽ ʉʐɸ; ʢʦʤʧʘʥʽʷ Talisman Energy ʪʝʞ ʧʨʦʙʫʨʠʣʘ 5 ʚʝʨ-

ʪʠʢʘʣʴʥʠʭ ʩʚʝʨʜʣʦʚʠʥ ʚ ʙʘʩʝʡʥʽ ʋʪʽʢʘ, ʘ ʪʘʢʦʞ ʥʘʧʨʠʢʽʥʮʽ 2009 ʨʦʢʫ ʨʘʟʦʤ ʟ ʢʦʤ-

ʧʘʥʽʻʶ QuesterreEnergy, ʷʢʘ ʦʨʝʥʜʫʻ ʧʦʥʘʜ 1 ʤʣʥ ʘʢʨʽʚ ʟʝʤʣʽ ʚ ʮʴʦʤʫ ʨʝʛʽʦʥʽ, ʧʦʯʘ-

ʣʘ ʙʫʨʽʥʥʷ ʜʚʦʭ ʚʝʨʪʠʢʘʣʴʥʠʭ ʩʚʝʨʜʣʦʚʠʥ; 

¶ ʩʝʨʝʜʥʴʦʜʝʚʦʥʩʴʢʽ ʩʣʘʥʮʽ ʄʫʩʢʚʘ (Muskwa) ʚ ʙʘʩʝʡʥʽ ʨ. ʍʦʨʥ ʥʘ ʧʽʚʥʽʯʥʦʤʫ ʩʭʦʜʽ 

ɹʨʠʪʘʥʩʴʢʦʾ ʂʦʣʫʤʙʽʾ ʪʦʚʱʠʥʦʶ 100ï150 ʤ; ʦʙ'ʻʤ ʛʘʟʫ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʚʠʣʫʯʝʥʠʡ ʚ 

ʥʠʭ ʦʮʽʥʶʻʪʴʩʷ ʚ 6 ʭ 10
12

  ʢʫʙ. ʬʫʪʽʚ (170  ʢʤ
3
); ʚʠʚʯʝʥʥʷʤ ʾʭ ʟʘʡʥʷʪʽ ʢʦʤʧʘʥʽʾ EOG 

Resources, EnCana Corp., Apache Corp.; ʚ 2008 ʨ. ʫʨʷʜ ɹʨʠʪʘʥʩʴʢʦʾ ʂʦʣʫʤʙʽʾ ʚʢʣʘʚ ʫ 

ʚʠʚʯʝʥʥʷ ʮʠʭ ʨʦʜʦʚʠʱ $ 2,2 ʤʣʨʜ (ʢʘʥ. ʜʦʣ.);  

¶ ʨʘʥʥʴʦʪʨʽʘʩʦʚʽ ʩʣʘʥʮʽ ʄʦʥʪʥʽ (Montney) ʥʘ ʩʭʦʜʽ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ɹʨʠʪʘʥʩʴʢʦʾ 

ʂʦʣʫʤʙʽʾ ʩʷʛʘʶʪʴ ʪʦʚʱʠʥʠ 300 ʤ, ʚʤʽʩʪ ʆʈ ï 1ï6 %, ʛʣʠʙʠʥʘ ʟʘʣʷʛʘʥʥʷ 1700ï4000 ʤ, 

ʧʦʯʘʪʢʦʚʽ ʜʝʙʽʪʠ ï ʜʦ 450 ʪʠʩ. ʤ/ʜʦʙʫ; 

¶ ʩʣʘʥʮʽ ʍʦʨʪʦʥ-ɹʣʘʬʬ (Horton Bluff) ʚ ʙʘʩʝʡʥʽ ɺʽʥʜʟʦʨ (Windsor Basin) ʫ ʅʦʚʽʡ ʐʦ-

ʪʣʘʥʜʽʾ, ʨʦʟʨʦʙʣʶʶʪʴʩʷ ʢʦʤʧʘʥʽʻʶ Triangle Petroleum Corporation. 

ʂʨʽʤ ʪʦʛʦ, ʚ ɹʨʠʪʘʥʩʴʢʽʡ ʂʦʣʫʤʙʽʾ ʚʽʜʦʤʘ ʮʽʣʘ ʥʠʟʢʘ ʧʦʪʝʥʮʽʡʥʦ ʛʘʟʦʥʦʩ-

ʥʠʭ ʬʦʨʤʘʮʽʡ, ʩʪʠʩʣʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʷʢʠʭ ʥʘʚʝʜʝʥʘ ʚ ʪʘʙʣ. 2.2. 

ɼʦ 2011 ʨ. ʧʨʠ ʚʠʜʦʙʫʪʢʫ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʚ ʧʨʦʚʽʥʮʽʾ ɸʣʴʙʝʨʪʘ ʥʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʦʩʷ ʛʦʨʠʟʦʥʪʘʣʴʥʝ ʙʫʨʽʥʥʷ ʟ ʤʝʪʦʜʠʢʦʶ ʙʘʛʘʪʦʩʪʫʧʝʥʝʚʦʛʦ 

ɻʈʇ, ʷʢʘ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʥʘ ʽʥʰʠʭ ʨʦʜʦʚʠʱʘʭ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ. ɿʘʤʽʩʪʴ 

ʮʴʦʛʦ ʩʣʘʥʮʝʚʠʡ ʛʘʟ ʚʠʜʦʙʫʚʘʚʩʷ ʥʘʩʘʤʧʝʨʝʜ ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʚʝʨʪʠʢʘʣʴʥʠʭ ʩʚʝʨʜʣʦʚʠʥ, ʘ ʪʘʢʦʞ ʢʽʣʴʢʦʭ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ. ʏʝʨʝʟ ʩʢʣʘʜʥʽ 

ʛʝʦʣʦʛʽʯʥʽ ʫʤʦʚʠ ʽ ʪʝʭʥʦʛʝʥʥʽ ʨʠʟʠʢʠ ʚ Colorado Group ʧʣʘʥʫʻʪʴʩʷ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʽʣʴʢʠ ʚʝʨʪʠʢʘʣʴʥʽ ʩʚʝʨʜʣʦʚʠʥʠ. 
 

ʊʘʙʣ. 2.2. ʇʝʨʩʧʝʢʪʠʚʥʽ ʬʦʨʤʘʮʽʾ ʽʟ ʩʣʘʥʮʝʚʠʤ ʛʘʟʦʤ ʥʘ ʧʽʚʥʽʯʥʦʤʫ ʩʭʦʜʽ ɹʨʠʪʘʥʩʴʢʦʾ 

ʂʦʣʫʤʙʽʾ 

ʉʪʨʘʪʠʛ-

ʨʘʬʽʯʥʠʡ 

ʧʽʜʨʦʟʜʽʣ 

ʌʦʨʤʘʮʽʷ ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 
ɻʣʠʙʠ-

ʥʘ, ʤ 

ʉʝʨʝʜʥʷ 

ʪʦʚʠɦ-

ʥʘ, ʤ 

ʉʦʨʛ., % 
ʆʙôʻʤʠ ʛʘ-

ʟʫ, ʤʣʨʜ ʤ
3
 

ʅʠʞʥʷ 

ʢʨʝʡʜʘ 

ʉʣʘʥʮʽ ɺʽʪʯ ʽ 

ɹʫʢʽʥʭʦʨʩʪ 

ʇʝʨʝʰʘʨʫʚʘʥʥʷ 

ʧʽʩʢʽʚ ʽ ʩʣʘʥʮʽʚ 

800ï

1200 
100 2,3 1,7 

ʖʨʘ 
ʉʣʘʥʮʽ ʅʦʨʜʝʢ ʽ 

ʌʝʥʥʽ 

ʈʦʟʛʣʷʜʘʶʪʴʩʷ ʷʢ 

ʤʘʪʝʨʠʥʩʴʢʽ ʧʦʨʦʜʠ 

1200ï

2500 
>30 >14 >0,56 

ʊʨʽʘʩ 
ʌʦʩʬʘʪʠ ɼʦʣʛ ʽ 

ʄʦʨʪʽʥʝʡ 

ʄʘʪʝʨʠʥʩʴʢʽ ʧʦʨʦ-

ʜʠ ʟ ʚʠʩʦʢʠʤʠ ʊʆʉ 

1200ï

3000 
300ï500 0,5ï10 ɼʦ 3,1 

ɼʝʚʦʥ 

ɽʢʩʰʦʫ, ɹʝʟʘ-

ʈʽʚʝʨ, ʌʦʨʪ-

ʉʽʤʩʦʥ, ʄʫʩʢʚʘ 

ʉʣʘʥʮʽ, ʟʙʘʛʘʯʝʥʽ 

ʦʨʛʘʥʽʢʦʶ 

1800ï

3500 
ʚʝʣʠʢʘ 0,5ï10 ɼʦ 2,8 

 

ɺʠʜʦʙʫʪʦʢ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʟ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʩʚʝʨʜʣʦʚʠʥ ʫ ʧʽʚʥʽʯʥʦ-

ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʙʘʩʝʡʥʫ Montney ʧʦʯʘʚʩʷ ʫ 2005 ʨ. ʽ ʫ 2009 ʨ. ʩʷʛʥʫʚ 10,7 Ĭ 10
6
 

ʤ
3
/ʜʦʙʫ ʽ, ʷʢ ʦʯʽʢʫʻʪʴʩʷ, ʙʫʜʝ ʧʨʦʜʦʚʞʫʚʘʪʠ ʟʨʦʩʪʘʪʠ. ʉʪʘʥʦʤ ʥʘ ʣʠʧʝʥʴ 2009 ʨ. 

ʧʨʘʮʶʚʘʣʠ 234 ʛʦʨʠʟʦʥʪʘʣʴʥʽ ʩʚʝʨʜʣʦʚʠʥʠ ʚ ʩʣʘʥʮʝʚʽʡ ʪʦʚʱʽ Montney. ʅʘ 

ʜʦʩʣʽʜʞʝʥʥʷ ʩʣʘʥʮʝʛʘʟʦʚʠʭ ʚʽʜʢʣʘʜʽʚ ʢʦʤʧʘʥʽʾ ʚʠʪʨʘʪʠʣʠ ʧʦʥʘʜ $ 2 ʤʣʨʜ. 

http://en.wikipedia.org/wiki/Talisman_Energy
http://en.wikipedia.org/wiki/EOG_Resources
http://en.wikipedia.org/wiki/EOG_Resources
http://en.wikipedia.org/wiki/EnCana_Corp.
http://en.wikipedia.org/wiki/Apache_Corp.
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ʋ ʙʘʩʝʡʥʽ ʍʦʨʥ-ʈʽʚʝʨ-ʋʝʣʣʩ ʥʘ ʧʽʚʥʽʯʥʦʤʫ ʩʭʦʜʽ ɹʨʠʪʘʥʩʴʢʦʾ ʂʦʣʫʤʙʽʾ 

ʨʦʙʦʪʠ ʽʟ ʚʠʜʦʙʫʪʢʫ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʻ ʜʦʩʠʪʴ ʫʩʧʽʰʥʠʤʠ. ɺ ʩʝʨʝʜʥʴʦʤʫ 

ʚʠʜʦʙʫʚʘʶʪʴ 230 ʪʠʩ. ʤ
3
/ʜʦʙʫ. ɼʣʷ ʪʦʛʦ, ʱʦʙ ʧʨʦʝʢʪ ʙʫʚ ʝʢʦʥʦʤʽʯʥʦ ʚʠʛʽʜʥʠʤ 

ʥʘ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʢʦʤʧʘʥʽʾ ʚʠʪʨʘʪʠʣʠ ʧʦʥʘʜ $ 2 ʤʣʨʜ. 

ʉʣʘʥʮʝʚʽ ʚʽʜʢʣʘʜʠ ʛʨʫʧʠ ʖʪʽʢʘ (Utica Group) ʧʦʰʠʨʝʥʽ ʤʽʞ ʄʦʥʨʝʘʣʝʤ ʽ 

ʂʚʝʙʝʢʦʤ ʧʝʨʝʜ ʬʨʦʥʪʦʤ ɸʧʧʘʣʘʮʴʢʠʭ ʛʽʨ. ʇʦʪʝʥʮʽʘʣ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʮʴʦʛʦ 

ʨʘʡʦʥʫ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʨʘʥʥʽʡ ʩʪʘʜʽʾ ʦʮʽʥʢʠ. ʊʘʢʝ ʞ ʩʪʘʥʦʚʠʱʝ ʟʽ ʩʣʘʥʮʝʚʠʤʠ 

ʚʽʜʢʣʘʜʘʤʠ ʛʨʫʧʠ ʍʦʨʪʦʥ-ɹʣʘʬʬ (Horton Bluff Group), ʜʝ ʚ ʧʨʦʚʽʥʮʽʾ ʅʴʶ-

ɹʨʘʥʩʚʽʢ ʧʨʦʙʫʨʝʥʦ ʜʚʽ ʚʝʨʪʠʢʘʣʴʥʽ ʩʚʝʨʜʣʦʚʠʥʠ.  

ʍʦʯʘ ʥʘʨʘʟʽ ʚʠʜʦʙʫʪʦʢ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʚ ʂʘʥʘʜʽ ʥʝʟʥʘʯʥʠʡ, ʡʦʛʦ ʨʝʩʫʨʩʠ 

ʦʮʽʥʶʶʪʴʩʷ ʚ ʤʝʞʘʭ ʚʽʜ 2,4 ʪʨʣʥ ʤ
3
 ʜʦ 28 ʪʨʣʥ ʤ

3
, ʘʣʝ ʝʢʦʥʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ 

ʚʠʜʦʙʫʪʢʫ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʚʩʝ ʱʝ ʟʘʣʠʰʘʶʪʴʩʷ ʥʝʚʠʟʥʘʯʝʥʠʤʠ.  

ɺ ɭʚʨʦʧʽ ʚʠʜʦʙʫʪʦʢ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʧʦʢʠ ʥʝ ʧʨʦʚʦʜʠʪʴʩʷ, ʧʨʦʪʝ ʚʞʝ ʧʦʯʘʪʽ 

ʨʦʙʦʪʠ ʟ ʧʝʨʝʛʣʷʜʫ ʧʦʪʝʥʮʽʘʣʫ ʩʣʘʥʮʽʚ, ʱʦ ʚʤʽʱʫʶʪʴ ʦʨʛʘʥʽʯʥʽ ʟʘʣʠʰʢʠ (ʩʣʘʥʮʽ 

ʚ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʽʡ ʌʨʘʥʮʽʾ, ʩʣʘʥʮʽ ɸʣʶʤ (Alum Shale) ʚ ʐʚʝʮʽʾ, ʢʘʤ'ʷʥʦʚʫʛʽʣʴʥʽ 

ʩʣʘʥʮʽ ʚ ʅʽʤʝʯʯʠʥʽ ʽ ʅʽʜʝʨʣʘʥʜʘʭ). ʉʣʘʥʮʝʚʠʡ ʛʘʟ ʚ ɭʚʨʦʧʽ ʰʫʢʘʶʪʴ ʥʝ ʤʝʥʰʝ 40 

ʢʦʤʧʘʥʽʡ. ʈʝʩʫʨʩʠ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʚ ʢʨʘʾʥʘʭ ɭʚʨʦʧʠ (ɸʚʩʪʨʽʷ, ɸʥʛʣʽʷ, ʋʛʦʨʱʠʥʘ, 

ʅʽʤʝʯʯʠʥʘ, ʇʦʣʴʱʘ, ʐʚʝʮʽʷ, ʋʢʨʘʾʥʘ ʪʘ ʽʥ.) ʦʮʽʥʶʶʪʴʩʷ ʚ 35 ʪʨʣʥ ʤ
3
. 

ɹʘʛʘʪʦ ʚʝʣʠʢʠʭ ʥʘʬʪʦʛʘʟʦʚʠʭ ʢʦʤʧʘʥʽʡ ʟʘʡʤʘʶʪʴʩʷ ʚʠʚʯʝʥʥʷʤ ʨʦʜʦʚʠʱ 

ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʚ ʨʽʟʥʠʭ ɭʚʨʦʧʝʡʩʴʢʠʭ ʢʨʘʾʥʘʭ: ExxonMobil ï ʅʽʤʝʯʯʠʥʘ, 

ʇʦʣʴʱʘ; RoyalDutchShell ï ʐʚʝʮʽʷ, ʅʽʤʝʯʯʠʥʘ; Chevron, ConocoPhillips, 

Marathon, BNKPetroleum, RAG, SanLeonEnergy, SorgeniaE&P ï ʇʦʣʴʱʘ; Devon 

ï ɼʘʥʽʷ; OMV ï ɸʚʩʪʨʽʷ; 3LegsResources ï ʅʽʤʝʯʯʠʥʘ, ʇʦʣʴʱʘ; 

CuadrillaResources ï ɺʝʣʠʢʘ ɹʨʠʪʘʥʽʷ, ʅʽʜʝʨʣʘʥʜʠ, ɯʩʧʘʥʽʷ; EurEnergyResources 

ï ʌʨʘʥʮʽʷ, ɺʝʣʠʢʘ ɹʨʠʪʘʥʽʷ, ʇʦʣʴʱʘ; SchuepbachEnergy ï ɼʘʥʽʷ, ʐʚʝʡʮʘʨʽʷ, ɯʩ-

ʧʘʥʽʷ; AJLucas, CompositeEnergy/BG, NexenGas ï ɺʝʣʠʢʘ ɹʨʠʪʘʥʽʷ [Andrews, 

2013; Unconvential Gasé, 2011]. 

ɿʘ ʦʮʽʥʢʦʶ ExxonMobil, ʥʘʚʨʷʜ ʯʠ ʚʘʨʪʦ ʯʝʢʘʪʠ ʟʥʘʯʥʠʭ ʦʙ'ʻʤʽʚ ʚʠʜʦʙʫʪʢʫ 

ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʚ ɭʚʨʦʧʽ ʜʦ 2025 ʨ., ʦʩʢʽʣʴʢʠ ʟʘʧʘʩʠ ʪʘ ʫʤʦʚʠ ʡʦʛʦ ʨʦʟʨʦʙʢʠ 

ʢʘʨʜʠʥʘʣʴʥʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʘʤʝʨʠʢʘʥʩʴʢʠʭ. ɯʟ ʟʨʦʩʪʘʥʥʷʤ ʚʥʫʪʨʽʰʥʴʦʛʦ ʥʝ-

ʪʨʘʜʠʮʽʡʥʦʛʦ ʛʘʟʦʚʠʜʦʙʫʚʘʥʥʷ ʥʝʫʭʠʣʴʥʦ ʟʥʠʞʫʶʪʴʩʷ ʧʨʦʛʥʦʟʠ ʽʤʧʦʨʪʫ ʪʨʘʜʠ-

ʮʽʡʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ ʥʘ ʢʦʥʪʠʥʝʥʪ. 

ɿʘ ʝʢʩʧʝʨʪʥʠʤʠ ʦʮʽʥʢʘʤʠ ʟʘʧʘʩʠ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʚ ɻʦʣʣʘʥʜʽʾ ʧʦʨʽʚʥʶʚʘʥʽ 

ʽʟ ʟʘʧʘʩʘʤʠ ʛʽʛʘʥʪʩʴʢʦʛʦ ʛʘʟʦʚʦʛʦ ʨʦʜʦʚʠʱʘ ɻʨʦʥʽʥʛʝʥ ʫ ʮʽʡ ʢʨʘʾʥʽ.  

ɺ ɸʚʩʪʨʽʾ ʢʦʤʧʘʥʽʷ çOMWè ʧʦʯʘʣʘ ʚʠʚʯʝʥʥʷ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʙʘʩʝʡʥʫ ʧʦ-

ʙʣʠʟʫ ɺʽʜʥʷ, ʩʢʣʘʜʝʥʦʛʦ ʚʝʨʭʥʴʦʶʨʩʴʢʠʤʠ ʤʝʨʛʝʣʷʤʠ ʄʽʢʫʣʦʚ (Mikulov Marl).  

ʋ ʅʽʤʝʯʯʠʥʽ ExxonMobil ʚʠʢʦʥʫʻ ʜʦʩʣʽʜʥʠʮʴʢʽ ʨʦʙʦʪʠ ʥʘ ʜʽʣʷʥʮʽ ʧʣʦʱʝʶ 

750 000 ʘʢʨʽʚ ʫ ʅʠʞʥʽʡ ʉʘʢʩʦʥʽʾ, ʜʝ ʧʣʘʥʫʚʘʣʦʩʷ ʚ 2009 ʨ. ʧʨʦʙʫʨʠʪʠ 10 ʩʚʝʨʜ-

ʣʦʚʠʥ ʥʘ ʩʣʘʥʮʝʚʠʡ ʛʘʟ. ʗʢʱʦ ʢʦʨʧʦʨʘʮʽʷ ʚʠʨʽʰʠʪʴ, ʱʦ ʚʠʜʦʙʫʪʦʢ ʩʣʘʥʮʝʚʦʛʦ 

ʛʘʟʫ ʚ ʇʽʚʥʽʯʥʦʤʫ ʈʝʡʥʽ-ɺʝʩʪʬʘʣʽʾ ʙʫʜʝ ʨʝʥʪʘʙʝʣʴʥʠʤ, ʾʡ ʜʦʚʝʜʝʪʴʩʷ ʦʪʨʠʤʫʚʘ-

ʪʠ ʜʦʜʘʪʢʦʚʽ ʜʦʟʚʦʣʠ, ʘ ʩʘʤʦʤʫ ʧʨʦʝʢʪʫ ʧʨʦʭʦʜʠʪʠ ʧʦʛʣʠʙʣʝʥʫ ʝʢʦʣʦʛʽʯʥʫ ʝʢʩ-

ʧʝʨʪʠʟʫ. ʌʘʭʽʚʮʽ ʚʚʘʞʘʶʪʴ, ʱʦ ʚʩʷ ʧʨʦʮʝʜʫʨʘ ʟʘʡʤʝ ʚʽʜ ʧôʷʪʠ ʜʦ ʜʝʩʷʪʠ ʨʦʢʽʚ. 

ʇʝʨʩʧʝʢʪʠʚʥʠʤʠ ʚʽʜʥʦʩʥʦ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʤʦʞʫʪʴ ʙʫʪʠ ʩʣʘʥʮʽ ʤʝʩʝʣʴʩʴʢʽ 

ʪʘ ɽʢʬʽʣʴʜ ʄʘʻʨ. ʄʝʩʝʣʴʩʴʢʽ ʩʣʘʥʮʽ ʪʦʚʱʠʥʦʶ ʚʽʜ 2 ʜʦ 290 ʤ, ʤʽʩʪʷʪʴ Cʦʨʛ. = 

http://en.wikipedia.org/wiki/Alum_Shale
http://en.wikipedia.org/wiki/ExxonMobil
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25ï38 %. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʽʨʦʣʽʟʫ ʟʨʘʟʢʠ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ I ʽ II ʪʠʧʫ ʢʝʨʦʛʝʥʫ 

(HI=535ï670 ʤʛ ʋɺ/ʛ ʊʆʉ). ʆʨʛʘʥʽʯʥʘ ʨʝʯʦʚʠʥʘ ʥʝʟʨʽʣʘ (ʊmax. = 440 
o
C). ʉʣʘʥʮʽ 

ʤʘʶʪʴ ʦʟʝʨʥʝ ʧʦʭʦʜʞʝʥʥʷ, ʚʦʥʠ ʥʘʛʨʦʤʘʜʞʫʚʘʣʠʩʷ ʚ ʨʽʟʢʦ ʚʽʜʥʦʚʥʠʭ ʫʤʦʚʘʭ. 

ʉʣʘʥʮʽ ɽʢʬʽʣʴʜ ʄʘʻʨ ʟʘʣʷʛʘʶʪʴ ʥʘ ʛʣʠʙʠʥʽ 19,4ï32 ʤ ʚʽʜ ʧʦʚʝʨʭʥʽ ʽ ʤʽʩʪʷʪʴ 

Cʦʨʛ.. = 3,4ï32,5 %. ʆʨʛʘʥʽʯʥʘ ʨʝʯʦʚʠʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ Botryococcus braunii ʽ ʤʘ-

ʮʝʨʘʣʘʤʠ ʛʫʤʽʪʦʚʦʾ ʛʨʫʧʠ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʽʨʦʣʽʟʫ, ʟʨʘʟʢʠ ʥʘʣʝʞʘʪʴ ʜʦ ʢʝʨʦ-

ʛʝʥʫ II ʽ III ʪʠʧʫ (HI = 200ï350 ʤʛ ʋɺ/ʛ ʊʆʉ).  

ɺ ʋʛʦʨʱʠʥʽ ʚ 2009 ʨ. ExxonMobil ʧʨʦʙʫʨʠʣʘ ʧʝʨʰʽ ʩʚʝʨʜʣʦʚʠʥʠ ʥʘ ʩʣʘʥ-

ʮʝʚʠʡ ʛʘʟ ʚ ʪʨʦʛʫ ʄʘʢʦ (Makʦ Trough), ʦʜʥʘʢ ʯʝʨʝʟ ʚʽʜʩʫʪʥʽʩʪʴ ʧʦʟʠʪʠʚʥʠʭ ʨʝ-

ʟʫʣʴʪʘʪʽʚ ʢʦʤʧʘʥʽʷ ʚʽʜʤʦʚʠʣʘʩʷ ʚʽʜ ʮʴʦʛʦ ʧʨʦʝʢʪʫ, ʪʘʢ ʽ ʥʝ ʟʥʘʡʰʦʚʰʠ ʪʘʤ ʟʘ-

ʧʘʩʽʚ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʧʨʦʤʠʩʣʦʚʦʛʦ ʟʥʘʯʝʥʥʷ. 

ɺ ɹʦʣʛʘʨʽʾ ʢʦʤʧʘʥʽʾ Chevron ʪʘ Integrity Towers ʧʣʘʥʫʶʪʴ ʨʦʟʧʦʯʘʪʠ ʨʦʟ-

ʨʦʙʢʫ ʨʦʜʦʚʠʱ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʚ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʢʨʘʾʥʠ, ʚ ʅʦʚʽ-

ʇʘʟʘʨʝ, ʷʢʘ, ʟʘ ʧʦʧʝʨʝʜʥʽʤʠ ʨʦʟʨʘʭʫʥʢʘʤʠ, ʤʦʞʝ ʨʦʟʧʦʯʘʪʠʩʷ ʯʝʨʝʟ 5ï10 ʨʦʢʽʚ. 

ʈʝʩʫʨʩʠ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʚ ɹʦʣʛʘʨʽʾ ʦʮʽʥʶʶʪʴʩʷ ʚ 25 ʤʣʨʜ ʤ
3
, ʘ ʢʦʞʥʠʡ ʨʽʢ ɹʦʣ-

ʛʘʨʽʷ ʟʘʢʫʧʣʷʻ ʫ ʈɸʊ çɻʘʟʧʨʦʤè 17 ʤʣʨʜ ʤ
3
. 

ʇʦʣʴʱʘ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʧʝʨʩʧʝʢʪʠʚʥʽʰʠʭ ʢʨʘʾʥ ɭʚʨʦʧʠ ʩʪʦʩʦʚʥʦ ʧʦʰʫʢʽʚ 

ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ, ʧʦʢʣʘʜʠ ʷʢʦʛʦ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʚôʷʟʘʥʽ ʟʽ ʟʙʘʛʘʯʝʥʠʤʠ ʦʨʛʘʥʽʯ-

ʥʦʶ ʨʝʯʦʚʠʥʦʶ ʢʦʤʧʣʝʢʩʘʤʠ ʥʠʞʥʴʦʛʦ ʧʘʣʝʦʟʦʶ (ʚʝʨʭʥʴʦʛʦ ʦʨʜʦʚʠʢʫ ʽ ʥʠʞ-

ʥʴʦʛʦ ʩʠʣʫʨʫ) ʦʩʘʜʦʚʠʭ ʙʘʩʝʡʥʽʚ ʉʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ: ɹʘʣʪʽʡʩʴʢʦʛʦ, 

ʇʽʜʣʷʩʴʢʦʛʦ, ʃʶʙʣʽʥʩʴʢʦʛʦ ʽ ʄʘʣʦʧʦʣʴʩʴʢʦʛʦ. ɺ ʨʦʟʨʽʟʽ ʮʠʭ ʙʘʩʝʡʥʽʚ ʨʦʟʚʠʥʝʥʽ 

(ʟʥʠʟʫ) (ʨʠʩ. 2.16):  

¶ ʥʝʦʧʨʦʪʝʨʦʟʦʡïʩʝʨʝʜʥʽʡ ʢʝʤʙʨʽʡ ï ʢʦʥʪʠʥʝʥʪʘʣʴʥʦ-ʤʦʨʩʴʢʽ ʽ ʤʦʨʩʴʢʽ ʛʣʠʥʠʩʪʽ ʦʩʘʜʠ; 

¶ ʚʝʨʭʥʽʡ ʢʝʤʙʨʽʡïʪʨʝʤʘʜʦʢ ï ʯʦʨʥʽ ʙʽʪʫʤʽʥʦʟʥʽ ʩʣʘʥʮʽ ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʦʨʛʘʥʽʯʥʦʾ 

ʨʝʯʦʚʠʥʠ (3ï12 %) ʽ ʢʝʨʦʛʝʥʫ; ʪʦʚʱʠʥʘ ʾʭ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ ʜʝʢʽʣʴʢʦʭ ʤʝʪʨʽʚ ʜʦ 34 ʤ ʫ 

ʧʽʚʥʽʯʥʽʡ ʯʘʩʪʠʥʽ ɹʘʣʪʽʡʩʴʢʦʛʦ ʙʘʩʝʡʥʫ; ʜʦ ʥʠʭ ʯʘʩʪʦ ʧʨʠʫʨʦʯʝʥʽ ʪʨʘʜʠʮʽʡʥʽ ʚʫʛʣʝ-

ʚʦʜʥʽ; ʚ ʇʽʚʜʝʥʥʽʡ ʐʚʝʮʽʾ ʮʷ ʬʦʨʤʘʮʽʷ ʻ ʦʙôʻʢʪʦʤ ʧʦʰʫʢʽʚ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ; 

¶ ʪʨʝʤʘʜʦʢïʥʠʞʥʽʡ ʘʨʝʥʽʡ ï ʧʽʩʢʦʚʠʢʠ ʽ ʛʣʠʥʠ (ʩʭʽʜʥʘ ʽ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʘ ʯʘʩʪʠʥʘ ɹʘʣ-

ʪʽʡʩʴʢʦʛʦ ʙʘʩʝʡʥʫ); 

¶ ʢʘʨʘʜʦʢ ï ʛʣʠʥʠʩʪʽ (ʛʨʘʧʪʦʣʽʪʦʚʽ) ʩʣʘʥʮʽ ʬʦʨʤʘʮʽʾ ʉʘʩʽʥʘ, ʪʦʚʱʠʥʘ ʷʢʦʾ ʟʙʽʣʴʰʫʻʪʴʩʷ 

ʟʽ ʩʭʦʜʫ ʥʘ ʟʘʭʽʜ: ʫ ɹʘʣʪʽʡʩʴʢʦʤʫ ʙʘʩʝʡʥʽ ï ʚʽʜ 3,5 ʜʦ 37,0 ʤ, ʥʘ ɹʘʣʪʽʡʩʴʢʦʤʫ ʰʝʣʴʬʽ 

ï ʚʽʜ 26,5 ʜʦ 70,0 ʤ, ʚ ʇʽʜʣʷʩʴʢʦʤʫ ʙʘʩʝʡʥʽ ï ʚʽʜ 1,5 ʜʦ 52,0 ʤ; ʩʝʨʝʜʥʽʡ ʚʤʽʩʪ ʦʨʛʘʥʽ-

ʯʥʦʾ ʨʝʯʦʚʠʥʠ ʚ ʩʣʘʥʮʷʭ ʩʪʘʥʦʚʠʪʴ: ʚ ʨʘʡʦʥʽ ʃʻʙʘ ï 1,5ï2,5 %, ʚ ʨʦʟʨʽʟʽ ʩʚʝʨʜʣʦʚʠʥʠ 

ɻʜʘʥʴʩʴʢ-1 ï ʜʦ 6,73 %, ʚ ɹʘʣʪʽʡʩʴʢʦʤʫ ʙʘʩʝʡʥʽ ï ʜʦ 1,0 %, ʚ ʟʘʭʽʜʥʽʡ ʽ ʮʝʥʪʨʘʣʴʥʽʡ 

ʯʘʩʪʠʥʽ ʇʽʜʣʷʰʩʴʢʦʛʦ ʙʘʩʝʡʥʫ ï 1,0ï1,25 %, ʚ ʇʣʦʩʢʦ-ɺʘʨʰʘʚʩʴʢʦʤʫ ʨʝʛʽʦʥʽ ï 2,1ï

3,76 %, ʚ ʃʶʙʣʽʥʩʴʢʦʤʫ ʙʘʩʝʡʥʽ ï ʜʦ 1,0 %; ʚ ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʙʘʩʝʡʥʽʚ ʧʝʨʝʚʘʞʘʶʪʴ 

ʤʝʨʛʝʣʽ ʽ ʚʘʧʥʷʢʠ;  

¶ ʘʰʛʽʣ ï ʚʘʧʥʷʢʦʚʘ ʬʦʨʤʘʮʽʷ; 

¶ ʣʣʘʥʜʦʚʝʨ ï ʚ ɹʘʣʪʽʡʩʴʢʦʤʫ, ʇʽʜʣʷʩʴʢʦʤʫ ʽ ʃʶʙʣʽʥʩʴʢʦʤʫ ʙʘʩʝʡʥʘʭ ʛʣʠʥʠʩʪʽ (ʛʨʘʧ-

ʪʦʣʽʪʦʚʽ) ʩʣʘʥʮʽ ʬʦʨʤʘʮʽʡ Jantaru (ʟʥʠʟʫ), ʪʦʚʱʠʥʦʶ ʜʦ 12 ʤ; ʇʦʩʣʴʦʢʘ (ʟʚʝʨʭʫ), ʪʦ-

ʚʱʠʥʦʶ 20ï70 ʤ, ʪʘ ʾʭ ʘʥʘʣʦʛʽʚ; ʚ ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ɹʘʣʪʽʡʩʴʢʦʛʦ ʙʘʩʝʡʥʫ ï ʚʘʧʥʷʢʠ 

ʬʦʨʤʘʮʽʾ ɹʘʨʮʠʥ; ʩʝʨʝʜʥʽʡ ʚʤʽʩʪ ʦʨʛʘʥʽʯʥʦʛʦ ʚʫʛʣʝʮʶ ï 1,5ï3,0 % (ʜʦ 20 %); 

¶ ʚʝʥʣʦʢ ï ʚ ɹʘʣʪʽʡʩʴʢʦʤʫ ʽ ʇʽʜʣʷʩʴʢʦʤʫ ʙʘʩʝʡʥʘʭ ï ʩʣʘʥʮʽ ʥʠʞʥʴʦʾ ʯʘʩʪʠʥʠ ʬʦʨʤʘʮʽʾ 

ʇʝʣʴʧʠʥʘ ʪʦʚʱʠʥʦʶ ʚʽʜ 100 ʤ ʚ ʩʭʽʜʥʠʭ ʜʦ 1000 ʤ ʫ ʟʘʭʽʜʥʠʭ ʯʘʩʪʠʥʘʭ ʙʘʩʝʡʥʽʚ; ʩʝ-

ʨʝʜʥʽʡ ʚʤʽʩʪ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ ʚ ʩʣʘʥʮʷʭ ʩʪʘʥʦʚʠʪʴ: ʚ ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ɹʘʣʪʽʡʩʴ-

ʢʦʛʦ ʙʘʩʝʡʥʫ ï 0,5ï1,0 %, ʚ  ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ï 1,3ï1,4 %; ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʊʆʉ: ʫ 

ʇʽʜʣʷʩʴʢʦʤʫ ʙʘʩʝʡʥʽ ï 0,6ï1,3 %, ʫ ʃʶʙʣʽʥʩʴʢʦʤʫ ï 1,0ï1,7 %; ʥʘ ʟʘʭʦʜʽ ï ʘʨʛʽʣʽʪʠ ʽ 

ʩʣʘʥʮʽ ʟ ʧʽʩʢʦʚʠʢʘʤʠ ʬʦʨʤʘʮʽʾ ʂʦʮʽʚôʻ; 

http://en.wikipedia.org/wiki/ExxonMobil
http://en.wikipedia.org/wiki/Mak%C3%B3
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¶ ʣʫʜʣʦʚ ï ʩʣʘʥʮʽ ʚʝʨʭʥʴʦʾ ʯʘʩʪʠʥʠ ʬʦʨʤʘʮʽʾ ʇʝʣʴʧʠʥʘ, ʪʦʚʱʠʥʘ ʷʢʠʭ ʟʙʽʣʴʰʫʻʪʴʩʷ 

ʟ ʧʽʚʜʝʥʥʦʛʦ ʩʭʦʜʫ ʥʘ ʧʽʚʥʽʯʥʠʡ ʟʘʭʽʜ: ʚ ɹʘʣʪʽʡʩʴʢʦʤʫ ʙʘʩʝʡʥʽ ï ʚʽʜ 150ï300 ʤ ʜʦ 

2000 ʤ, ʚ ʇʽʜʣʷʩʴʢʦʤʫ ʙʘʩʝʡʥʽ ï ʚʽʜ 300ï400 ʜʦ 1100 ʤ, ʚ ʃʶʙʣʽʥʩʴʢʦʤʫ ʙʘʩʝʡʥʽ ï 

ʚʽʜ 250 ʜʦ 600 ʤ; ʢʦʥʮʝʥʪʨʘʮʽʷ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ ï 0,3ï0,8 %;  

¶ ʧʨʞʠʜʦʣ ï ʚ ʃʶʙʣʽʥʩʴʢʦʤʫ, ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ɹʘʣʪʽʡʩʴʢʦʛʦ ʽ ʧʽʚʜʝʥʥʽʡ ʯʘʩʪʠʥʽ 

ʇʽʜʣʷʩʴʢʦʛʦ ʙʘʩʝʡʥʽʚ ï ʘʨʛʽʣʽʪʠ ʽ ʤʝʨʛʝʣʠʩʪʽ ʩʣʘʥʮʽ ʟ ʥʝʚʠʩʦʢʠʤʠ ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ 

ʦʨʛʘʥʽʯʥʦʛʦ ʚʫʛʣʝʮʶ, ʥʘ ʟʘʭʦʜʽ ï ʧʽʩʢʦʚʠʢʠ.  

 

 
ʈʠʩ. 2.16. ʉʭʝʤʘʪʠʯʥʠʡ ʣʽʪʦʩʪʨʘʪʠʛʨʘʬʽʯʥʠʡ ʧʨʦʬʽʣʴ ʥʠʞʥʴʦʛʦ ʧʘʣʝʦʟʦʶ ʚ ʃʶʙʣʽʥ-

ʩʴʦʤʫ (A) ʽ ɹʘʣʪʽʡʩʴʢʦʤʫ ʙʘʩʝʡʥʘʭ (B) [Poprawa, 2010
1, 2

] 
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ʇʦʢʘʟʘʥʦ ʧʦʣʦʞʝʥʥʷ ʚ ʨʦʟʨʽʟʽ ʯʦʨʥʦʩʣʘʥʮʝʚʠʭ ʧʦʨʽʜ, ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʥʘ ʩʣʘʥʮʝʚʠʡ ʛʘʟ 

 

ʉʠʣʫʨ ʫ ʃʶʙʣʽʥʩʴʢʦʤʫ ʙʘʩʝʡʥʽ ʧʝʨʝʢʨʠʪʠʡ ʩʝʨʝʜʥʽʤ ʜʝʚʦʥʦʤ, ʷʢʠʡ ʚʽʜʩʫ-

ʪʥʽʡ ʚ ɹʘʣʪʽʡʩʴʢʦʤʫ ʽ ʇʽʜʣʷʩʴʢʦʤʫ ʙʘʩʝʡʥʘʭ.  

ɺ ʥʠʞʥʴʦʧʘʣʝʦʟʦʡʩʴʢʠʭ ʚʽʜʢʣʘʜʘʭ ʉʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ (ʉɭʇ) ʟ 

ʧʽʚʥʽʯʥʦʛʦ ʟʘʭʦʜʫ ʥʘ ʧʽʚʜʝʥʥʠʡ ʩʭʽʜ ʽʥʪʝʨʚʘʣʠ ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʦʨʛʘʥʽʯʥʦʾ 

ʨʝʯʦʚʠʥʠ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʫ ʚʩʝ ʙʽʣʴʰ ʤʦʣʦʜʠʭ ʫʪʚʦʨʝʥʥʷʭ. ʊʘʢ, ʫ ʧʽʚʥʽʯʥʽʡ ʯʘʩ-

ʪʠʥʽ ɹʘʣʪʽʡʩʴʢʦʛʦ ʙʘʩʝʡʥʫ ʛʦʨʶʯʽ ʩʣʘʥʮʽ ʚʧʝʨʰʝ ʟôʷʚʣʷʶʪʴʩʷ ʚ ʧʽʟʥʴʦʤʫ ʢʝʤʙ-

ʨʽʾ ʽ ʪʨʝʤʘʜʦʢʫ; ʥʘ ʧʽʜʥʷʪʪʽ ʃʻʙʠ ï ʫ ʧʽʟʥʴʦʤʫ ʣʦʥʚʽʨʠʥʽ;  ʚ ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʇʽ-

ʜʣʷʩʴʢʦʛʦ ʙʘʩʝʡʥʫ ï ʚ ʢʘʨʘʜʦʢʫ, ʚ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ɹʘʣʪʽʡʩʴʢʦʛʦ ʽ ʇʽʜʣʷʩʴ-

ʢʦʛʦ ʙʘʩʝʡʥʽʚ ʽ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʃʶʙʣʽʥʩʴʢʦʛʦ ʙʘʩʝʡʥʫ ï ʚ ʣʣʘʥʜʦʚʝʨʽ,  

ʫ ʩʭʽʜʥʽʡ ʽ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʃʶʙʣʽʥʩʴʢʦʛʦ ʙʘʩʝʡʥʫ ï ʫ ʚʝʥʣʦʢʫ. 

ɻʣʠʙʠʥʘ ʟʘʣʷʛʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʠʭ ʩʣʘʥʮʽʚ ʚʝʨʭʥʴʦʛʦ ʦʨʜʦʚʠʢʫ ʽ ʥʠʞʥʴʦʛʦ 

ʩʠʣʫʨʫ ʚ ɹʘʣʪʽʡʩʴʢʦʤʫ ʙʘʩʝʡʥʽ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 1000 ʤ ʥʘ ʩʭʦʜʽ ʜʦ 4500 ʤ ʥʘ ʟʘ-

ʭʦʜʽ; ʚ ʇʽʜʣʷʩʴʢʦʤʫ ï ʚʽʜ 500 ʤ ʥʘ ʩʭʦʜʽ ʜʦ 4000 ʤ ʚ ʨʘʡʦʥʽ ɺʘʨʰʘʚʠ; ʚ ʃʶʙʣʽʥ-

ʩʴʢʦʤʫ ï ʚʽʜ 1000 ʤ ʥʘ ʩʭʦʜʽ ʜʦ 3000ï3500 ʤ ʥʘ ʟʘʭʦʜʽ (ʜʦ 4330 ʤ ʫ ʩʚʝʨʜʣʦʚʠʥʽ 

Lopiennik IG-1), ʱʦ ʫʥʝʤʦʞʣʠʚʣʶʻ ʧʦʰʫʢʠ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ, ʦʜʥʘʢ ʜʘʣʽ ʥʘ ʟʘ-

ʭʽʜ, ʚ ʨʘʡʦʥʽ ɹʽʣʛʦʨʦʡ-ʅʘʨʦʣʴ ʛʣʠʙʠʥʘ ʟʘʣʷʛʘʥʥʷ ʥʠʞʥʴʦʧʘʣʝʦʟʦʡʩʴʢʠʭ ʢʦʤ-

ʧʣʝʢʩʽʚ ʟʤʝʥʰʫʻʪʴʩʷ ʜʦ 500ï1000 ʤ.  

ʉʪʫʧʽʥʴ ʧʝʨʝʪʚʦʨʝʥʥʷ ʥʠʞʥʴʦʧʘʣʝʦʟʦʡʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ, ʟʛʽʜʥʦ ʟ ʨʝʟʫʣʴʪʘ-

ʪʘʤʠ ʚʠʚʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ ʚʽʜʙʠʪʪʷ ʚʽʪʨʠʥʽʪʫ Ro ʟʤʽʥʶʻʪʴʩʷ ʚ ʪʘʢʠʭ ʤʝʞʘʭ: ʚ 

ɹʘʣʪʽʡʩʴʢʦʤʫ ʙʘʩʝʡʥʽ ï ʚʽʜ 0,5ï0,6 % ʚ ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʜʦ 3,0ï4,0 % ʚ ʟʘʭʽʜʥʽʡ; ʚ 

ʇʽʜʣʷʩʴʢʦʤʫ ï ʚʽʜ 0,9ï1,1 % ʚ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʜʦ 1,3 % ʚ ʟʘʭʽʜʥʽʡ; ʚ ʃʶʙ-

ʣʽʥʩʴʢʦʤʫ ï ʚʽʜ 0,6ï0,7 % ʥʘ ʩʭʦʜʽ ʜʦ 1,5ï3,4 % ʥʘ ʟʘʭʦʜʽ. ʋ ʮʽʣʦʤʫ ʩʪʫʧʽʥʴ ʧʝ-

ʨʝʪʚʦʨʝʥʥʷ ʩʣʘʥʮʽʚ ʟʙʽʣʴʰʫʻʪʴʩʷ ʚ ʟʘʭʽʜʥʦʤʫ ʥʘʧʨʷʤʢʫ, ʘʣʝ ʦʜʥʦʯʘʩʥʦ ʟʙʽʣʴ-

ʰʫʻʪʴʩʷ ʽ ʛʣʠʙʠʥʘ ʾʭ ʟʘʣʷʛʘʥʥʷ, ʱʦ ʫʩʢʣʘʜʥʶʻ ʾʭ ʝʢʦʥʦʤʽʯʥʦ ʨʝʥʪʘʙʝʣʴʥʫ ʨʦʟ-

ʨʦʙʢʫ. ɿʽ ʩʪʫʧʝʥʝʤ ʧʝʨʝʪʚʦʨʝʥʴ ʪʽʩʥʦ ʧʦʚôʷʟʘʥʘ ʟʦʥʘʣʴʥʽʩʪʴ ʨʦʟʤʽʱʝʥʥʷ ʚʽʜʦ-

ʤʠʭ ʧʨʦʷʚʽʚ ʚʫʛʣʝʚʦʜʥʽʚ: ʫ ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ɹʘʣʪʽʡʩʴʢʦʛʦ ʙʘʩʝʡʥʫ, ʇʽʜʣʷʩʴʢʦʤʫ, 

ʃʶʙʣʽʥʩʴʢʦʤʫ ʙʘʩʝʡʥʘʭ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʪʽʣʴʢʠ ʧʨʦʷʚʠ ʥʘʬʪʠ, ʟʘʭʽʜʥʽʰʝ ï ʷʢ ʥʘ-

ʬʪʠ, ʪʘʢ ʽ ʛʘʟʫ, ʥʘ ʢʨʘʡʥʴʦʤʫ ʟʘʭʦʜʽ ï ʚʠʢʣʶʯʥʦ ʛʘʟʫ. ʆʜʥʦʯʘʩʥʦ ʟʽ ʩʭʦʜʫ ʥʘ ʟʘ-

ʭʽʜ ʟʤʝʥʰʫʻʪʴʩʷ ʚʤʽʩʪ ʚʠʱʠʭ ʛʘʟʽʚ (ʝʪʘʥ, ʙʫʪʘʥ, ʧʨʦʧʘʥ ʪʘ ʽʥ.): ʚʽʜ 30ï40 % ʜʦ 5 

% ʽ ʤʝʥʰʝ; ʟ 60ï80 % ʜʦ 10ï20 % ʟʤʝʥʰʫʻʪʴʩʷ ʚʤʽʩʪ ʘʟʦʪʫ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʝʨʩʧʝʢʪʠʚʥʦʶ ʜʣʷ ʧʦʰʫʢʽʚ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʚ ʇʦʣʴʱʽ ʻ ʩʤʫʛʘ 

ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʦʛʦ ʧʨʦʩʪʷʛʘʥʥʷ, ʜʝ ʦʜʥʦʯʘʩʥʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʽ ʜʦʚʦʣʽ ʚʠʩʦʢʠʡ 

ʚʤʽʩʪ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ (1ï2 %), ʽ ʚʽʜʥʦʩʥʦ ʚʠʩʦʢʘ ʩʪʘʜʽʷ ʧʝʨʝʪʚʦʨʝʥʴ (0,8ï1,1 

% Ro), ʽ ʧʦʨʽʚʥʷʥʦ ʥʝʚʝʣʠʢʘ ʛʣʠʙʠʥʘ ʟʘʣʷʛʘʥʥʷ ʧʦʪʝʥʮʽʡʥʦ ʧʨʦʜʫʢʪʠʚʥʠʭ ʪʦʚʱ 

(ʜʦ 1000ï2000 ʤ). ɺʦʥʘ ʧʨʦʜʦʚʞʫʻʪʴʩʷ ʥʘ ʧʽʚʥʽʯʥʠʡ ʟʘʭʽʜ ʜʦ ʐʚʝʮʽʾ, ʜʝ ʚʞʝ ʧʦ-

ʯʘʣʠʩʷ ʨʦʟʚʽʜʫʚʘʣʴʥʽ ʨʦʙʦʪʠ ʥʘ ʩʣʘʥʮʝʚʠʡ ʛʘʟ, ʘ ʥʘ ʧʽʚʜʝʥʥʠʡ ʩʭʽʜ ï ʜʦ ʋʢʨʘʾʥʠ, 

ʜʝ ʫ ʃʴʚʽʚʩʴʢʦ-ɺʦʣʠʥʩʴʢʦʤʫ ʙʘʩʝʡʥʽ (ʧʨʠʨʦʜʥʦʤʫ ʧʨʦʜʦʚʞʝʥʥʽ ʃʶʙʣʽʥʩʴʢʦʛʦ 

ʙʘʩʝʡʥʫ) ʪʘʢʦʞ ʤʦʞʥʘ ʦʯʽʢʫʚʘʪʠ ʧʦʢʣʘʜʠ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ (ʨʠʩ. 2.17). 

ɺ ʐʚʝʮʽʾ Shell Oil ʤʘʻ ʣʽʮʝʥʟʽʶ ʥʘ ʚʠʚʯʝʥʥʷ ʨʘʥʥʴʦʧʘʣʝʦʟʦʡʩʴʢʠʭ ʙʽʪʫʤʽ-

ʥʦʟʥʠʭ ʩʣʘʥʮʽʚ ɸʣʶʤ (Alum Shale) ʫ ʧʽʚʜʝʥʥʽʡ ʯʘʩʪʠʥʽ ʢʨʘʾʥʠ (ʨʘʡʦʥ ʉʢʝʥ) ʷʢ 

ʤʦʞʣʠʚʦʛʦ ʜʞʝʨʝʣʘ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ. ɺʤʽʩʪ ʦʨʛʘʥʯʥʦʾ ʨʝʯʦʚʠʥʠ (ʆʈ) ʚ ʧʦʨʦʜʘʭ 

ʮʽʻʾ ʬʦʨʤʘʮʽʾ ʩʷʛʘʻ 20 %. ɿʘʧʘʩʠ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʐʚʝʮʽʾ ʦʮʽʥʶʶʪʴʩʷ ʚ 300 ʤʣʨʜ 

http://en.wikipedia.org/wiki/Shell_Oil
http://en.wikipedia.org/wiki/Alum_Shale
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ʤ
3
. ɺ 2009 ʨ. ʬʽʨʤʘ Shell PLC ʨʦʟʧʦʯʘʣʘ ʙʫʨʽʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʥʘ ʩʣʘʥʮʝʚʠʡ ʛʘʟ, 

ʟʘʧʘʩʽʚ ʷʢʦʛʦ (ʟʘ ʧʨʦʛʥʦʟʘʤʠ) ʜʦʩʪʘʪʥʴʦ ʜʣʷ ʧʦʚʥʦʛʦ ʩʘʤʦʟʘʙʝʟʧʝʯʝʥʥʷ ʢʨʘʾʥʠ 

ʥʘ 10 ʨʦʢʽʚ. ɺ ʩʽʯʥʽ 2010 ʨ. Royal Dutch Shell Plc ʧʨʦʙʫʨʠʣʘ ʧʝʨʰʫ ʩʚʝʨʜʣʦʚʠʥʫ 

ʥʘ ʩʣʘʥʮʝʚʠʡ ʛʘʟ, ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʦʢʠ ʱʦ ʥʝ ʦʧʨʠʣʶʜʥʝʥʽ. 

 

 
ʈʠʩ. 2.17. ʇʣʦʱʘ ʧʦʰʠʨʝʥʥʷ ʯʦʨʥʠʭ ʩʣʘʥʮʽʚ ʥʠʞʥʴʦʛʦ ʧʘʣʝʦʟʦʶ ʚ ʇʦʣʴʱʽ, ʧʝʨʩʧʝʢʪʠ-

ʚʥʠʭ ʜʣʷ ʧʦʰʫʢʽʚ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ [Poprawa, 2010
4
] 

 

ʋ ɺʝʣʠʢʽʡ ɹʨʠʪʘʥʽʾ Eurenergy Resource Corporation ʦʛʦʣʦʩʠʣʘ ʧʨʦ ʧʣʘʥʠ 

ʙʫʨʽʥʥʷ ʥʘ ʩʣʘʥʮʝʚʠʡ ʛʘʟ ʚ ʙʘʩʝʡʥʽ ɺʽʣʜ (Weald Basin) ʫ ʧʽʚʜʝʥʥʽʡ ʯʘʩʪʠʥʽ ʢʨʘʾ-

ʥʠ, ʱʦ ʤʘʻ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʮʽʻʾ ʜʝʨʞʘʚʠ, ʜʝ, ʧʦʯʠʥʘʶʯʠ ʟ 70-ʭ ʨʦʢʽʚ ʤʠʥʫ-

ʣʦʛʦ ʩʪʦʣʽʪʪʷ, ʩʧʦʞʠʚʘʥʥʷ ʛʘʟʫ ʟʥʘʯʥʦ ʟʨʦʩʣʦ (ʨʠʩ. 2.18). 
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ʈʠʩ. 2.18. ɺʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʫ ɺʝʣʠʢʽʡ ɹʨʠʪʘʥʽʾ ʚ 1965ï2009 ʨʨ. [The 

shale frenzy.., 2010] 

 

ɿʘ ʦʮʽʥʢʘʤʠ ʙʨʠʪʘʥʩʴʢʦʾ ʛʝʦʣʦʛʽʯʥʦʾ ʩʣʫʞʙʠ ʨʝʩʫʨʩʠ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʫ ʬʦ-

ʨʤʘʮʽʾ çʙʘʫʣʝʥʜè ʩʢʣʘʜʘʶʪʴ ʚʽʜ 23,3 ʜʦ 64,6 ʪʨʣʥ ʤ 
3
, ʱʦ ʚ ʜʝʢʽʣʴʢʘ ʨʘʟ ʧʝʨʝʚʠ-

ʱʫʻ ʚʩʽ ʚʽʜʦʤʽ ʟʘʧʘʩʠ ɺʝʣʠʢʦʾ ɹʨʠʪʘʥʽʾ. 

ɺ ɼʘʥʽʾ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʨʦʟʚʽʜʢʘ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʟʘʨʘʟ ʟʦʩʝʨʝʜʞʝʥʽ ʥʘ ʚʠ-

ʚʯʝʥʥʽ ʨʘʥʥʴʦʧʘʣʝʦʟʦʡʩʴʢʠʭ ʩʣʘʥʮʽʚ ɸʣʶʤ (Alum Shale). ʆʩʥʦʚʥʽ ʧʠʪʘʥʥʷ, ʷʢʽ 

ʥʘʣʝʞʠʪʴ ʜʦʩʣʽʜʠʪʠ, ʚʢʣʶʯʘʶʪʴ ʟʜʘʪʥʽʩʪʴ ʢʦʥʮʝʥʪʨʘʮʽʾ ʪʘ ʟʙʝʨʽʛʘʥʥʷ ʛʘʟʫ ʚ 

ʩʣʘʥʮʷʭ, ʾʭ ʤʽʥʝʨʘʣʴʥʠʡ ʩʢʣʘʜ ʪʘ ʨʝʘʢʮʽʶ ʥʘ ɻʈʇ. 

ɺ ɯʩʧʘʥʽʾ Realm Energy ʫ ʩʧʽʚʧʨʘʮʽ ʟ Halliburton Consulting ʧʨʦʪʷʛʦʤ ʜʚʦʭ 

ʨʦʢʽʚ ʧʨʦʚʝʣʘ ʦʮʽʥʢʫ ʩʣʘʥʮʽʚ ʚ ʦʩʘʜʦʚʠʭ ʙʘʩʝʡʥʘʭ. ʇʽʩʣʷ ʜʝʪʘʣʴʥʠʭ ʧʽʜʨʘʭʫʥʢʽʚ 

ʢʦʤʧʘʥʽʷ ʧʨʝʜʩʪʘʚʠʣʘ 10 ʟʘʷʚʦʢ ʧʦ ʧ'ʷʪʠ ʦʩʘʜʦʚʠʭ ʙʘʩʝʡʥʘʭ ʧʣʦʱʝʶ 8903 ʢʤ
2
. 

Realm Energy ʥʘʨʘʟʽ ʤʘʻ ʜʚʘ ʜʦʟʚʦʣʠ ʟʘʛʘʣʴʥʦʶ ʧʣʦʱʝʶ 858 ʢʤ
2
 ʚ ʂʘʥʪʘʙʨʽʡʩʴ-

ʢʦʤʫ ʙʘʩʝʡʥʽ (Cantabrian Basin) ʫ ʇʽʚʥʽʯʥʽʡ ɯʩʧʘʥʽʾ. ɼʦʟʚʦʣʠ ʚʠʜʘʥʦ ʥʘ ʰʽʩʪʴ 

ʨʦʢʽʚ; ʚʽʩʽʤ ʽʥʰʠʭ ʜʦʟʚʦʣʽʚ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʨʦʟʛʣʷʜʫ.  

ɺ ʈʦʩʽʾ ʩʣʘʥʮʝʚʠʡ ʛʘʟ ʥʝ ʚʠʜʦʙʫʚʘʻʪʴʩʷ ʽ ʧʝʨʩʧʝʢʪʠʚʠ ʡʦʛʦ ʚʠʜʦʙʫʪʢʫ ʙʘ-

ʛʘʪʦ ʝʢʩʧʝʨʪʽʚ ʦʮʽʥʶʶʪʴ ʜʫʞʝ ʩʢʝʧʪʠʯʥʦ ʯʝʨʝʟ ʧʝʚʥʽ ʧʨʠʯʠʥʠ:  
¶ ʩʧʝʮʠʬʽʢʘ ʪʝʭʥʦʣʦʛʽʾ ʚʠʜʦʙʫʪʢʫ, ʷʢʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʦʞʥʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʨʦʜʦʚʠʱʘ;  

¶ ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʥʘʯʥʠʭ ʢʘʧʽʪʘʣʦʚʢʣʘʜʝʥʴ ʽ ʚʝʣʠʢʠʡ ʪʝʨʤʽʥ ʚʽʜʜʘʯʽ (ʟʦʢʨʝʤʘ, ʫ ʉʐɸ ʥʘ 

ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʨʠʚ ʧʽʰʣʦ 20 ʨʦʢʽʚ);  

¶ ʝʢʦʣʦʛʽʯʥʽ ʧʨʦʙʣʝʤʠ, ʷʢʽ ʦʩʦʙʣʠʚʦ ʟʘʛʦʩʪʨʶʶʪʴʩʷ ʚ ʛʫʩʪʦʥʘʩʝʣʝʥʠʭ ʨʘʡʦʥʘʭ ɭʚʨʦʧʠ; 

¶ ʟʥʘʯʥʘ ʩʦʙʽʚʘʨʪʽʩʪʴ ʚʠʜʦʙʫʪʢʫ ʛʘʟʫ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ ʨʦʟʨʦʙʢʠ ʥʦʚʠʭ 

ʨʦʜʦʚʠʱ ʧʨʠ ʨʠʥʢʦʚʽʡ ʮʽʥʽ ʥʝ ʥʠʞʯʝ $210ï250 ʟʘ ʪʠʩʷʯʫ ʤ
3
 (ʥʠʥʽʰʥʽ ʮʽʥʠ ʥʘ ʧʨʠʨʦ-

ʜʥʠʡ ʛʘʟ ʚ ɭʚʨʦʧʽ ʩʢʣʘʜʘʶʪʴ ʙʣʠʟʴʢʦ $300 ʟʘ ʪʠʩʷʯʫ ʤ
3
, ʘ ʥʘ ʟʨʽʜʞʝʥʠʡ ʢʘʪʘʨʩʴʢʠʡ 

ʛʘʟ ï $170ï180 ʟʘ ʪʠʩʷʯʫ ʤ
3
). 

ʈʘʟʦʤ ʟ ʪʠʤ, ʚʞʝ ʟʘʨʘʟ ʨʽʟʢʝ ʟʙʽʣʴʰʝʥʥʷ ʚʠʜʦʙʫʪʢʫ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʚ ʉʐɸ 

ʤʘʻ ʜʣʷ ʈʦʩʽʾ ʜʫʞʝ ʥʝʛʘʪʠʚʥʽ ʥʘʩʣʽʜʢʠ. ɿʦʢʨʝʤʘ, ʚ 2009 ʨ. ɻʘʟʧʨʦʤ ʟʥʠʟʠʚ ʝʢʩ-

ʧʦʨʪ ʛʘʟʫ ʚ ʜʘʣʝʢʝ ʟʘʨʫʙʽʞʞʷ ʥʘ 11,4 %; ʙʦʨʛ ɻʘʟʧʨʦʤʫ ʜʦʩʷʛ $60 ʤʣʨʜ; ʦʩʚʦʻʥ-

ʥʷ ʐʪʦʢʤʘʥʽʚʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ ʚʽʜʢʣʘʜʝʥʦ ʥʘ 3 ʨʦʢʠ; ʟ'ʷʚʠʣʠʩʷ ʧʦʙʦʶʚʘʥʥʷ, ʱʦ 

çʇʽʚʥʽʯʥʠʡè ʽ çʇʽʚʜʝʥʥʠʡè ʧʦʪʦʢʠ ʚʠʷʚʣʷʪʴʩʷ ʥʝʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʠʤʠ; 

ʤʦʞʝ ʧʦʩʪʘʪʠ ʧʠʪʘʥʥʷ ʱʦʜʦ ʦʩʚʦʻʥʥʷ ʥʦʚʠʭ ʚʝʣʠʢʠʭ ʛʘʟʦʚʠʭ ʨʦʜʦʚʠʱ ʽ ʙʫʜʽʚ-

ʥʠʮʪʚʘ ʢʨʫʧʥʠʭ ʛʘʟʦʧʨʦʚʦʜʽʚ; ʚʽʜʧʘʣʘ ʤʦʞʣʠʚʽʩʪʴ ʝʢʩʧʦʨʪʫ ʟʨʽʜʞʝʥʦʛʦ ʨʦʩʽʡ-

ʩʴʢʦʛʦ ʛʘʟʫ ʚ ʉʐɸ.   

ɿʘ ʨʽʟʥʠʤʠ ʦʮʽʥʢʘʤʠ, ʨʝʩʫʨʩʠ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʚ ʈʦʩʽʾ ʩʪʘʥʦʚʣʷʪʴ ʚʽʜ 29 ʜʦ 

100 ʪʨʣʥ ʤ
3
, ʘʣʝ ʜʦʪʝʧʝʨ ʪʫʪ ʥʝ ʧʨʦʚʝʜʝʥʘ ʥʘʚʽʪʴ ʧʝʨʚʠʥʥʘ ʦʮʽʥʢʘ ʡʦʛʦ ʟʘʧʘʩʽʚ. 

ɿʘʨʘʟ ʄʽʥʧʨʠʨʦʜʠ ʈʌ ʧʣʘʥʫʻ ʨʦʟʨʦʙʠʪʠ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʦʩʚʦʻʥʥʷ ʥʝʪʨʘʜʠ-

ʮʽʡʥʠʭ ʜʞʝʨʝʣ ʚʫʛʣʝʚʦʜʥʽʚ, ʟʨʦʙʠʪʠ ʘʥʘʣʽʟ ʨʝʩʫʨʩʥʦʾ ʙʘʟʠ ʙʽʪʫʤʽʚ ʽ ʛʦʨʶʯʠʭ 

ʩʣʘʥʮʽʚ ʪʘ ʟʘʩʦʙʽʚ ʾʭ ʨʦʟʨʦʙʢʠ, ʧʨʦʚʝʩʪʠ ʤʦʥʽʪʦʨʠʥʛ ʟʘʧʘʩʽʚ ʚʠʩʦʢʦʚôʷʟʢʠʭ ʥʘʬʪ 

ʽ ʧʦʚôʷʟʘʥʠʭ ʟ ʥʠʤʠ ʟʘʧʘʩʽʚ ʢʦʣʴʦʨʦʚʠʭ ʤʝʪʘʣʽʚ, ʦʮʽʥʠʪʠ ʙʘʟʫ ʚʦʜʦʨʦʟʯʠʥʥʠʭ 

ʛʘʟʽʚ, ʛʘʟʽʚ ʚʫʛʣʝʥʦʩʥʠʭ ʽ ʯʦʨʥʦʩʣʘʥʮʝʚʠʭ ʬʦʨʤʘʮʽʡ. 

ɹʽʣʦʨʫʩʴ. ɻʦʨʶʯʽ ʩʣʘʥʮʽ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʚ ɹʽʣʦʨʫʩʽ ʚ 1963 ʨ. ʇʣʦʱʘ 

ʇʨʠʧôʷʪʩʴʢʦʛʦ ʩʣʘʥʮʝʚʦʥʦʩʥʦʛʦ ʙʘʩʝʡʥʫ (ʙʣʠʟʴʢʦ 10 ʪʠʩ. ʢʤ
2
) ʦʭʦʧʣʶʻ ʟʘʭʽʜʥʫ 

ʯʘʩʪʠʥʫ ɻʦʤʝʣʴʩʴʢʦʾ, ʧʽʚʜʝʥʥʫ ʯʘʩʪʠʥʫ ʄʽʥʩʴʢʦʾ ʽ ʩʭʽʜʥʫ ʯʘʩʪʠʥʫ ɹʨʝʩʪʩʴʢʦʾ 

ʦʙʣʘʩʪʝʡ. ɺ ʤʝʞʘʭ ʙʘʩʝʡʥʫ ʚʠʷʚʣʝʥʦ 4 ʩʣʘʥʮʝʚʽ ʛʦʨʠʟʦʥʪʠ, ʢʦʞʥʠʡ ʟ ʷʢʠʭ 

ʚʢʣʶʯʘʻ 1ï3 ʧʣʘʩʪʠ ʛʦʨʶʯʠʭ ʩʣʘʥʮʽʚ. ɻʣʠʙʠʥʘ ʟʘʣʷʛʘʥʥʷ ʩʣʘʥʮʽʚ ï ʚʽʜ 50 ʜʦ 600 
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ʤ, ʪʦʚʱʠʥʘ 0,4ï3,3 ʤ, ʚ ʩʝʨʝʜʥʴʦʤʫ ï 1,1ï1,5 ʤ. ɻʦʨʶʯʽ ʩʣʘʥʮʽ ʻ ʚʠʩʦʢʦʟʦʣʴʥʠʤ 

ʽ ʥʠʟʴʢʦʢʘʣʦʨʽʡʥʠʤ ʪʚʝʨʜʠʤ ʧʘʣʠʚʦʤ ʽʟ ʚʤʽʩʪʦʤ ʆʈ 10ï20 %, ʟʨʽʜʢʘ ʜʦ 23ï25 

%; ʪʝʧʣʦʪʦʶ ʟʛʦʨʷʥʥʷ ʜʦ 4,2ï5,6 ʄɼʞ/ʢʛ, ʚʠʭʦʜʦʤ ʩʤʦʣʠ ï 6ï11 %. ʇʨʦʛʥʦʟʥʽ 

ʨʝʩʫʨʩʠ ʩʣʘʥʮʽʚ ʙʘʩʝʡʥʫ ʜʦ ʛʣʠʙʠʥʠ 600 ʤ ʦʮʽʥʶʶʪʴʩʷ ʚ 8,8 ʤʣʨʜ ʪ. ʇʨʦʤʠʩʣʦ-

ʚʝ ʟʥʘʯʝʥʥʷ ʤʘʶʪʴ ʛʦʨʶʯʽ ʩʣʘʥʮʽ ʪʽʣʴʢʠ ʟʘʭʽʜʥʦʾ ʯʘʩʪʠʥʠ ʙʘʩʝʡʥʫ, ʜʝ ʚʠʷʚʣʝʥʽ ʽ 

ʧʦʧʝʨʝʜʥʴʦ ʨʦʟʚʽʜʘʥʽ ʃʶʙʘʥʩʴʢʝ ʽ ʊʫʨʦʚʩʴʢʝ ʨʦʜʦʚʠʱʘ ʛʦʨʶʯʠʭ ʩʣʘʥʮʽʚ. ɺʠʜʦ-

ʙʫʪʦʢ ʛʦʨʶʯʠʭ ʩʣʘʥʮʽʚ ʙʫʚ ʚʠʟʥʘʥʠʡ ʝʢʦʥʦʤʽʯʥʦ ʥʝʜʦʮʽʣʴʥʠʤ, ʭʦʯʘ ʩʠʪʫʘʮʽʷ 

ʟʤʽʥʶʻʪʴʩʷ, ʱʦ ʦʙʫʤʦʚʣʶʻ ʘʢʪʫʘʣʴʥʽʩʪʴ ʚʠʚʯʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʨʦʟʨʦʙʢʠ ʨʦʜʦ-

ʚʠʱ ʛʦʨʶʯʠʭ ʩʣʘʥʮʽʚ ʫ ɹʽʣʦʨʫʩʽ.  

ɺʽʨʤʝʥʽʷ. ʄʝʤʦʨʘʥʜʫʤ ʧʨʦ ʚʟʘʻʤʦʨʦʟʫʤʽʥʥʷ ʤʽʞ ʚʽʨʤʝʥʩʴʢʠʤ ʄʽʥʽʩʪʝʨʩʪ-

ʚʦʤ ʝʥʝʨʛʝʪʠʢʠ ʽ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ ʟʘʨʝʻʩʪʨʦʚʘʥʠʤ ʥʘ ʦʩʪʨʦʚʽ ʄʝʥ ʢʦʥʮʝ-

ʨʥʦʤ International Minerals & Mines Ltd. ʧʨʦʢʣʘʜʘʻ ʰʣʷʭ ʜʣʷ ʨʦʟʚʽʜʢʠ ʪʘ ʨʦʟʨʦ-

ʙʢʠ ʚʽʨʤʝʥʩʴʢʠʭ ʩʣʘʥʮʝʚʠʭ ʟʘʧʘʩʽʚ. ʗʢʱʦ ʧʦʯʥʝʪʴʩʷ ʾʭ ʤʘʩʰʪʘʙʥʠʡ ʢʦʤʝʨʮʽʡ-

ʥʠʡ ʚʠʜʦʙʫʪʦʢ, ʪʦ ʟʥʘʡʜʝʥʘ ʫ ɺʽʨʤʝʥʽʾ ʝʥʝʨʛʽʷ ʤʦʞʝ ʜʘʪʠ ʮʽʡ ʢʘʚʢʘʟʴʢʽʡ ʢʨʘʾʥʽ, 

ʱʦ ʥʝ ʤʘʻ ʚʠʭʦʜʫ ʜʦ ʤʦʨʷ, ʟʥʘʯʥʠʡ ʩʪʫʧʽʥʴ ʝʥʝʨʛʝʪʠʯʥʦʾ ʥʝʟʘʣʝʞʥʦʩʪʽ, ʘ ʟ ʥʝʶ ʽ 

ʜʦʜʘʪʢʦʚʫ ʛʝʦʧʦʣʽʪʠʯʥʫ ʩʚʦʙʦʜʫ. ʋʛʦʜʘ ʤʽʞ ʄʽʥʽʩʪʝʨʩʪʚʦʤ ʝʥʝʨʛʝʪʠʢʠ ʪʘ ʘʤʝ-

ʨʠʢʘʥʩʴʢʠʤ ɼʝʨʞʜʝʧʘʨʪʘʤʝʥʪʦʤ ʧʨʦ ʩʧʽʚʧʨʘʮʶ ʚ ʛʘʣʫʟʽ ʨʦʟʚʽʜʢʠ ʽ ʨʦʟʨʦʙʢʠ, ʘ 

ʪʘʢʦʞ ʧʨʦ ʢʦʤʝʨʮʽʘʣʽʟʘʮʽʶ ʪʘ ʽʥʚʝʩʪʠʮʽʾ ʚ ʝʥʝʨʛʦʨʝʩʫʨʩʠ ʧʝʨʝʜʙʘʯʘʻ ñʩʧʽʣʴʥʫ 

ʦʮʽʥʢʫ ʪʘ ʪʝʭʥʽʯʥʝ ʚʠʚʯʝʥʥʷ ʚʽʨʤʝʥʩʴʢʠʭ ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ, ʚʢʣʶʯʘʶʯʠ ʙʫʜʴ-ʷʢʽ 

ʧʦʪʝʥʮʽʡʥʽ ʟʘʧʘʩʠ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫò. ɿʛʽʜʥʦ ʽʟ ʟʘʷʚʦʶ ʚʽʨʤʝʥʩʴʢʦʛʦ ʝʥʝʨʛʝʪʠʯʥʦ-

ʛʦ ʚʽʜʦʤʩʪʚʘ, ʮʷ ʫʛʦʜʘ ï ʨʝʟʫʣʴʪʘʪ ʤʽʞʥʘʨʦʜʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʟʽ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ, 

ʦʨʛʘʥʽʟʦʚʘʥʦʾ ʘʤʝʨʠʢʘʥʩʴʢʦʶ ʚʣʘʜʦʶ, ʥʘ ʷʢʽʡ ʙʫʣʠ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʩʫʙʩʠʜʽʾ ʥʘ 

ʧʨʦʚʝʜʝʥʥʷ ʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʨʦʙʽʪ ɺʽʨʤʝʥʽʾ ʪʘ ʽʥʰʠʤ ʢʨʘʾʥʘʤ. 

ɺ ʄʦʣʜʦʚʽ ɸʢʘʜʝʤʽʷ ʥʘʫʢ ʄʦʣʜʦʚʠ (ɸʅʄ) ʩʧʽʣʴʥʦ ʟ ʚʯʝʥʠʤʠ ʋʢʨʘʾʥʠ ʪʘ 

ʈʫʤʫʥʽʾ ʚʠʚʯʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʜʦʙʫʪʢʫ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ. ʇʨʦ ʮʝ ʟʘʷʚʠʚ ʥʘ ʧʨʝʩ-

ʢʦʥʬʝʨʝʥʮʽʾ ʥʘ ʪʝʤʫ ñʉʣʘʥʮʝʚʠʡ ʛʘʟ: ʤʽʬ ʯʠ ʨʝʘʣʴʥʽʩʪʴò ʜʠʨʝʢʪʦʨ ʽʥʩʪʠʪʫʪʫ ʛʝ-

ʦʣʦʛʽʾ ʪʘ ʩʝʡʩʤʦʣʦʛʽʾ ɸʅʄ, ʜʦʢʪʦʨ  ʛʝʦʬʽʟʠʯʥʠʭ ʥʘʫʢ ɺʘʩʠʣʴ ɸʣʢʘʟ. ñʅʝʦʙʭʽʜʥʦ 

ʜʦʩʣʽʜʠʪʠ ʜʝʷʢʽ ʚʞʝ ʟʥʘʡʜʝʥʽ ʨʦʜʦʚʠʱʘ ʩʣʘʥʮʶ ʥʘ ʪʝʨʠʪʦʨʽʾ ʄʦʣʜʦʚʠ, ʱʦʙ 

ʟôʷʩʫʚʘʪʠ, ʯʠ ʻ ʪʘʤ ʩʣʘʥʮʝʚʠʡ ʛʘʟò, ï ʟʘʟʥʘʯʠʚ ʧʘʥ ɸʣʢʘʟ. 

ɯʥʰʽ ʢʨʘʾʥʠ ʩʚʽʪʫ. ʂʨʽʤ ʟʘʟʥʘʯʝʥʠʭ ʢʨʘʾʥ, ʚʝʣʠʢʽ ʧʦʢʣʘʜʠ ʩʣʘʥʮʶ, ʟ ʷʢʦʛʦ 

ʤʦʞʥʘ ʚʠʜʦʙʫʚʘʪʠ ʩʣʘʥʮʝʚʠʡ ʛʘʟ, ʚʽʜʦʤʽ ʚ ɸʚʩʪʨʘʣʽʾ, ɯʥʜ̔ʾ , ʂʠʪʘʾ, ʇɸʈ, ʜʝ ʚʞʝ 

ʥʘʡʙʣʠʞʯʠʤ ʯʘʩʦʤ ʧʣʘʥʫʻʪʴʩʷ ʡʦʛʦ ʚʠʜʦʙʫʪʦʢ. 

ɺ ɸʚʩʪʨʘʣʽʾ Beach Petroleum Limited ʦʛʦʣʦʩʠʣʘ ʧʨʦ ʧʣʘʥʠ ʙʫʨʽʥʥʷ ʥʘ ʩʣʘ-

ʥʮʝʚʠʡ ʛʘʟ ʚ ʇʽʚʜʝʥʥʽʡ ɸʚʩʪʨʘʣʽʾ, ʚ ʙʘʩʝʡʥʽ ʂʫʧʝʨ (Cooper Basin). ɸʣʝ ʩʦʙʽʚʘʨ-

ʪʽʩʪʴ ʚʠʨʦʙʣʝʥʦʾ ʝʥʝʨʛʽʾ ʟ ʜʝʰʝʚʦʛʦ ʘʚʩʪʨʘʣʽʡʩʴʢʦʛʦ ʚʫʛʽʣʣʷ ʚ ʜʚʘ ʨʘʟʠ ʥʠʞʯʘ ʟʘ 

ʘʥʘʣʦʛʽʯʥʠʡ ʛʽʛʘʜʞʦʫʣʴ (ɻɼʞ) ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ. ʇʠʪʘʥʥʷ ʨʦʟʨʦʙʢʠ ʦʩʪʘʥʥʴʦʛʦ 

ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʝʢʦʣʦʛʽʯʥʠʤʠ ʪʘ ʝʢʦʥʦʤʽʯʥʠʤʠ ʩʣʫʞʙʘʤʠ ʢʨʘʾʥʠ. 

ɺ ɯʥʜʽʾ Reliance Industries Limited (RIL) ʪʘ ʽʥʰʽ ʢʦʤʧʘʥʽʾ ʟʘʮʽʢʘʚʣʝʥʽ ʚ ʨʦ-

ʟʨʦʙʮʽ ʧʦʢʣʘʜʽʚ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ, ʘʣʝ ʨʝʘʣʽʟʘʮʽʷ ʮʽʻʾ ʤʦʞʣʠʚʦʩʪʽ ʫʩʢʣʘʜʥʶʻʪʴʩʷ 

ʟʘʢʦʥʦʜʘʚʯʦʶ ʙʘʟʦʶ, ʷʢʦʶ ʥʝ ʧʝʨʝʜʙʘʯʝʥʘ ʦʨʝʥʜʘ ʟʝʤʝʣʴ ʜʣʷ ʚʠʜʦʙʫʪʢʫ ʛʘʟʫ ʟ 

ʥʝʪʨʘʜʠʮʽʡʥʠʭ ʜʞʝʨʝʣ. ʊʠʤ ʯʘʩʦʤ, ʽʥʜʽʡʩʴʢʘ RIL ʚʞʝ ʽʥʚʝʩʪʫʚʘʣʘ ʚ ʨʦʟʨʦʙʢʫ 

ʨʦʜʦʚʠʱ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʚ ʉʐɸ ʙʣʠʟʴʢʦ $3,4 ʤʣʨʜ. ʈʦʟʛʣʷʜʘʻʪʴʩʷ ʧʨʦʝʢʪ 

ʧʘʨʪʥʝʨʩʪʚʘ ʟ ʘʤʝʨʠʢʘʥʩʴʢʦʶ ʢʦʤʧʘʥʽʻʶ Quicksilver Resources (ʷʢʘ ʩʧʝʮʽʘʣʽʟʫ-

ʻʪʴʩʷ ʥʘ ʚʠʜʦʙʫʪʢʫ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʽ ʤʝʪʘʥʫ ʚʫʛʽʣʴʥʠʭ ʧʣʘʩʪʽʚ) ʚ ʨʦʟʨʦʙʮʽ 

http://ru.wikipedia.org/wiki/%D0%90%D0%B2%D1%81%D1%82%D1%80%D0%B0%D0%BB%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%98%D0%BD%D0%B4%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%9A%D0%B8%D1%82%D0%B0%D0%B9
http://en.wikipedia.org/wiki/Beach_Petroleum_Limited
http://en.wikipedia.org/wiki/Cooper_Basin
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ʩʣʘʥʮʝʚʠʭ ʪʦʚʱ ʫ ʙʘʩʝʡʥʽ ʨ. ʍʦʨʥ-ʈʽʚʝʨ ʫ ɹʨʠʪʘʥʩʴʢʽʡ ʂʦʣʫʤʙʽʾ (ʂʘʥʘʜʘ). ɰʭ 

ʨʝʩʫʨʩʠ, ʟʘ ʧʦʧʝʨʝʜʥʽʤʠ ʦʮʽʥʢʘʤʠ, ʤʦʞʫʪʴ ʩʷʛʘʪʠ 280 ʤʣʨʜ ʤ
3
 ʛʘʟʫ. ɯʥʜʽʷ ʤʘʻ 

ʚʝʣʠʯʝʟʥʽ ʧʦʢʣʘʜʠ ʩʣʘʥʮʶ ʥʘ ɻʘʥʛʩʴʢʽʡ ʨʽʚʥʠʥʽ, ʚ ʰʪʘʪʘʭ ɸʩʩʘʤ, ɻʫʜʞʘʨʘʪ, 

ʈʘʜʞʘʩʪʭʘʥ, ʚ ʙʘʛʘʪʴʦʭ ʧʨʠʙʝʨʝʞʥʠʭ ʨʘʡʦʥʘʭ. ɺ ɼʫʨʛʘʧʫʨʽ ʚʯʝʥʽ ONGC ʟʥʘʡ-

ʰʣʠ ñʥʝʦʙʤʝʞʝʥʠʡ ʟʘʧʘʩò ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʥʘ ʛʣʠʙʠʥʽ 1770 ʤ ʚ ʧʦʨʦʜʘʭ ʙʘʩʝʡ-

ʥʫ ɼʘʤʦʜʘʨ ʥʘ ʧʣʦʱʽ 1250ï1300 ʢʤ
2
. 

ʋ ʂʠʪʘʾ ʙʣʠʟʴʢʦ 30 ʤʣʨʜ ʤ
3
 ʛʘʟʫ ʧʣʘʥʫʻʪʴʩʷ ʚʠʜʦʙʫʚʘʪʠ ʽʟ ʩʣʘʥʮʽʚ, ʱʦ 

ʩʢʣʘʜʘʻ ʧʨʠʙʣʠʟʥʦ ʧʦʣʦʚʠʥʫ ʚʠʜʦʙʫʪʦʛʦ ʚ 2008 ʨ. ʛʘʟʫ. ʅʘʡʙʽʣʴʰʘ ʝʥʝʨʛʦʢʦʤ-

ʧʘʥʽʷ PetroChina ʦʮʽʥʶʻ ʟʘʧʘʩʠ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʥʘ ʪʝʨʠʪʦʨʽʾ, ʱʦ ʥʘʣʝʞʘʪʴ ʾʡ, ʚ 

45 ʪʨʣʥ ʤ
3
, ʮʝ ʧʝʨʝʚʠʱʫʻ ʜʦʚʝʜʝʥʽ ʟʘʧʘʩʠ ʛʘʟʫ ʚ ʈʦʩʽʾ. ɼʦ 2030 ʨ. ʂʅʈ ʨʦʟʨʘʭʦ-

ʚʫʻ ʜʦʚʝʩʪʠ ʯʘʩʪʢʫ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʜʦ 25 % ʚʽʜ ʚʩʴʦʛʦ ʛʘʟʦʜʦʙʫʚʘʥʥʷ. ʅʘʡʙʽʣʴ-

ʰʘ ʢʠʪʘʡʩʴʢʘ ʥʘʬʪʦʧʝʨʝʨʦʙʥʘ ʢʦʤʧʘʥʽʷ ChinaPetroleum&ChemicalCorp 

(Sinopec) ʽ ʥʘʡʙʽʣʴʰʘ ʚ ɭʚʨʦʧʽ ʙʨʠʪʘʥʩʴʢʘ ʥʘʬʪʦʚʘ ʢʦʤʧʘʥʽʷ BP ʧʨʦʚʦʜʷʪʴ ʧʝ-

ʨʝʛʦʚʦʨʠ ʧʨʦ ʩʧʽʣʴʥʫ ʨʦʟʚʽʜʢʫ ʪʘ ʚʠʜʦʙʫʪʦʢ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʚ ʂʠʪʘʾ. ʅʘʨʘʟʽ 

Sinopec ʥʘʣʝʞʠʪʴ 42 ʛʘʟʦʚʠʭ ʙʣʦʢʠ ʟʘʛʘʣʴʥʦʶ ʧʣʦʱʝʶ ʧʦʥʘʜ 190 ʪʠʩ. ʢʤ
2
. 

ʂʦʤʧʘʥʽʷ Shell ʟʘʢʣʶʯʠʣʘ 30-ʨʽʯʥʫ ʫʛʦʜʫ ʧʨʦ ʨʦʟʧʦʜʽʣ ʧʨʦʜʫʢʮʽʾ ʟ ʢʠʪʘʡʩʴ-

ʢʦʶ CNPC, ʷʢʦʶ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʨʦʟʚʽʜʢʘ ʪʘ ʚʠʜʦʙʫʪʦʢ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʚ ʧʽʚ-

ʜʝʥʥʦ-ʟʘʭʽʜʥʦʤʫ ʂʠʪʘʾ, ʚ ʧʨʦʚʽʥʮʽʾ ʉʠʯʫʘʥʴ, ʥʘ ʨʦʜʦʚʠʱʘʭ ʎʟʠʥʴʮʶ ʽ ʌʫʰʫʥʴ.  

ʆʜʥʽʻʶ ʟ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʪʦʚʱ ʻ ʦʟʝʨʥʘ ʬʦʨʤʘʮʽʷ ʝʦʮʝʥʫ ʐʘʭʝʜʞʽ ʪʘ ʾʾ 

ʘʥʘʣʦʛʠ ʚ ʃʷʦʭʩʴʢʦʤʫ, ɹʦʭʘʡʙʝʡʩʴʢʦʤʫ, ʌʫʣʽʥʩʴʢʦʤʫ ʙʘʩʝʡʥʘʭ. ɺʦʥʘ ʧʨʝʜ-

ʩʪʘʚʣʝʥʘ ʛʦʨʶʯʠʤʠ ʩʣʘʥʮʷʤʠ, ʜʦʣʦʤʽʪʘʤʠ, ʢʘʨʙʦʥʘʪʘʤʠ ʟ ʧʨʦʰʘʨʢʘʤʠ ʩʦʣʝʡ, 

ʪʦʚʱʠʥʦʶ 200ï700 ʤ. ʂʽʣʴʢʽʩʪʴ Cʦʨʛ. = 1,54ï17,6 %, ʆʈ ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʦʣʦʘʣʴ-

ʛʽʥʽʪʦʤ. HI=306ï908 ʤʛ ɺɺ/ʛ ʊʆʉ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʢʝʨʦʛʝʥ I ʽ II ʪʠʧʫ.   

ʂʠʪʘʡ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʘʢʪʠʚʥʦ ʨʦʟʰʠʨʶʻ ʟʘʧʘʩ ʥʘʬʪʦʚʠʭ ʨʝʩʫʨʩʽʚ ʫ ʟʚ'ʷʟʢʫ 

ʟ ʝʢʦʥʦʤʽʢʦʶ, ʱʦ ʰʚʠʜʢʦ ʟʨʦʩʪʘʻ. ʇʦʧʠʪ ʂʠʪʘʶ ʥʘ ʥʘʬʪʫ ʚ ʩʽʯʥʽ 2010 ʨ. ʚʠʨʽʩ 

ʥʘ 28 % ʧʦʨʽʚʥʷʥʦ ʟ ʩʽʯʥʝʤ 2008 ʨʦʢʫ. ɺ ʣʶʪʦʤʫ 2010 ʨ. ʂʠʪʘʡ ʚʧʝʨʰʝ ʦʙʽʡʰʦʚ 

ʉʐɸ ʽʟ ʩʧʦʞʠʚʘʥʥʷ ʥʘʬʪʠ, ʚʠʜʦʙʫʪʦʾ ʚ ʉʘʫʜʽʚʩʴʢʽʡ ɸʨʘʚʽʾ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ 

ʫʥʘʩʣʽʜʦʢ ʰʚʠʜʢʦʛʦ ʨʦʟʚʠʪʢʫ ʩʚʦʻʾ ʝʢʦʥʦʤʽʢʠ ʂʠʪʘʡ ʧʦʪʨʝʙʫʻ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ 

ʜʞʝʨʝʣʘʭ ʥʝ ʪʽʣʴʢʠ ʛʘʟʫ, ʘʣʝ ʡ ʥʘʬʪʠ. ʅʘʧʨʠʢʣʘʜ, ʚʽʥ ʚʢʣʘʜʘʻ $4 ʤʣʨʜ ʫ ʚʠʜʦʙʫ-

ʪʦʢ ʥʘʬʪʠ ʟ ʥʘʬʪʦʥʦʩʥʠʭ ʧʽʩʢʽʚ ʫ ʂʘʥʘʜʽ (Sʫncrude Canada). ʂʠʪʘʡʩʴʢʘ ʥʘʬʪʦʚʘ 

ʢʦʤʧʘʥʽʷ CNOOC ʟʘ $1,1 ʤʣʨʜ ʢʫʧʫʻ 33 % ʯʘʩʪʢʫ ʚ ʨʦʟʨʦʙʮʽ ʨʦʜʦʚʠʱʘ ɯʛʣ-

ʌʦʨʜ ʚ ʉʐɸ ʫ ʘʤʝʨʠʢʘʥʩʴʢʽʡ ʢʦʤʧʘʥʽʾ Cheasapeake Energy (ʪʘʤ ʞʝ ʧʣʘʥʫʻ ʧʨʘ-

ʮʶʚʘʪʠ ʥʦʨʚʝʟʴʢʘ ʢʦʤʧʘʥʽʷ Statoil Hydro). ʊʫʪ ʥʘ ʧʽʚʜʝʥʥʦʤʫ ʩʭʦʜʽ ʰʪʘʪʫ ʊʝʭʘʩ 

ʥʘ ʧʣʦʱʽ ʙʽʣʷ 50 ʪʠʩ. ʢʤ
2
 ʨʦʟʨʦʙʣʶʶʪʴʩʷ ʟʘʧʘʩʠ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʽ ʥʘʬʪʠ, ʨʝʩʫʨ-

ʩʠ ʷʢʠʭ ʩʪʘʥʦʚʣʷʪʴ 80 ʤʣʨʜ ʙʘʨʝʣʽʚ ʫʤʦʚʥʦʾ ʥʘʬʪʠ.  

ɺ 2010 ʨ. ʢʠʪʘʡʩʴʢʽ ʥʘʬʪʦʚʽ ʢʦʤʧʘʥʽʾ ʩʢʣʘʣʠ 10 ʚʝʣʠʢʠʭ ʫʛʦʜ ʟʘ ʢʦʨʜʦʥʦʤ 

ʥʘ ʩʫʤʫ $18,6 ʤʣʨʜ ʧʦʨʽʚʥʷʥʦ ʟ $15,8 ʤʣʨʜ ʚ 2009 ʨ. 

ɯʥʬʦʨʤʘʮʽʡʥʝ ʘʛʝʥʪʩʪʚʦ ʉʐɸ ʟ ʝʥʝʨʛʝʪʠʢʠ ʦʮʽʥʠʣʦ ʟʘʧʘʩʠ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ 

ʚ ʂʠʪʘʾ ʚ 36,1 ʪʨʣʥ ʤ
3
, ʱʦ ʚʠʱʝ ʟʘʧʘʩʽʚ ʉʐɸ (24,4 ʪʨʣʥ ʤ

3
). ɼʽʣʷʥʢʠ, ʱʦ ʚʠʩʪʘʚ-

ʣʝʥʽ ʥʘ ʪʝʥʜʝʨ, ʚ ʦʩʥʦʚʥʦʤʫ ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʧʽʚʜʝʥʥʦʤʫ ʟʘʭʦʜʽ ʤʫʥʽʮʠʧʘʣʽʪʝʪʫ 

ʏʫʥʮʠʥ ʽ ʧʨʦʚʽʥʮʽʾ ɻʫʡʯʞʦʫ, ʟʘʡʤʘʶʯʠ ʪʝʨʠʪʦʨʽʶ 11000 ʢʤ
2
. ʉʧʦʯʘʪʢʫ ʧʝʨʝʜʙʘ-

ʯʘʣʦʩʷ ʚʠʩʪʘʚʠʪʠ ʥʘ ʪʝʥʜʝʨ 8 ʙʣʦʢʽʚ, ʷʢʽ ʟʘʡʤʘʣʠ ʧʣʦʱʫ 18000 ʢʤ
2
. ʉʢʦʨʦʯʝʥʥʷ 

ʯʠʩʣʘ ʙʣʦʢʽʚ, ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʥʘ ʪʝʥʜʝʨ, ʚʠʢʣʠʢʘʥʝ ʥʘʩʘʤʧʝʨʝʜ ʙʘʞʘʥʥʷʤ ʫʨʷʜʫ 

ʧʦʩʠʣʠʪʠ ʢʦʥʢʫʨʝʥʮʽʶ ʩʝʨʝʜ ʢʦʤʧʘʥʽʡ. ʋʯʘʩʥʠʢʘʤʠ ʪʝʥʜʝʨʘ ʩʪʘʣʠ ʢʦʤʧʘʥʽʾ 
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PetroChina, Sinopec, CNOOC, Shaanxi Yanchang Petroleum Group,  Sinochem Corp. 

Zhenhua Oil. ʇʝʨʩʧʝʢʪʠʚʠ ʢʠʪʘʡʩʴʢʦʛʦ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʥʘʜʟʚʠʯʘʡʥʦ ʟʘʮʽʢʘʚʠʣʠ 

ʪʘʢʠʭ ʩʚʽʪʦʚʠʭ ʝʥʝʨʛʝʪʠʯʥʠʭ ʣʽʜʝʨʽʚ ʷʢ Shell ʽ British Petroleum, ʘ ʪʘʢʦʞ ʘʤʝʨʠ-

ʢʘʥʩʴʢʽ ʢʦʤʧʘʥʽʾ Hess Corp. ʽ Newfield Exploration Co. ʆʜʥʘʢ, ʟʛʽʜʥʦ ʽʟ ʟʘʷʚʘʤʠ 

ʢʠʪʘʡʩʴʢʠʭ ʯʠʥʦʚʥʠʢʽʚ, ʚ ʪʝʥʜʝʨʘʭ ʥʘ ʚʠʜʦʙʫʪʦʢ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʤʦʞʫʪʴ ʙʨʘʪʠ 

ʫʯʘʩʪʴ ʪʽʣʴʢʠ ʢʠʪʘʡʩʴʢʽ ʢʦʤʧʘʥʽʾ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʚʠʨʘʞʝʥʠʡ ʧʨʦʪʝʢʮʽʦʥʽʟʤ ʥʘ 

ʧʦʯʘʪʢʦʚʽʡ ʩʪʘʜʽʾ, ʧʽʩʣʷ ʨʝʟʫʣʴʪʘʪʽʚ ʪʝʥʜʝʨʘ ʤʽʞʥʘʨʦʜʥʽ ʥʘʬʪʦʛʘʟʦʚʽ ʢʦʤʧʘʥʽʾ 

ʤʦʞʫʪʴ ʧʨʠʻʜʥʘʪʠʩʷ ʜʦ ʡʦʛʦ ʧʝʨʝʤʦʞʮʷ ʜʣʷ ʩʧʽʣʴʥʦʾ ʨʦʟʨʦʙʢʠ ʛʘʟʫ.  

ɿʘʨʘʟ ʂʠʪʘʡ ʥʝ ʚʠʜʦʙʫʚʘʻ ʩʣʘʥʮʝʚʠʡ ʛʘʟ, ʘ ʚʠʜʦʙʫʪʦʢ ʪʨʘʜʠʮʽʡʥʦʛʦ ʛʘʟʫ 

ʪʘ ʛʘʟʫ ʽʟ ʱʽʣʴʥʠʭ ʧʦʨʽʜ ʩʢʣʘʚ ʫ 2010 ʨ. 94 ʤʣʨʜ ʤ
3
. ɿʛʽʜʥʦ ʟ ʦʮʽʥʢʘʤʠ ʢʠʪʘʡʩʴ-

ʢʠʭ ʥʘʬʪʦʛʘʟʦʚʠʭ ʢʦʤʧʘʥʽʡ, ʚʠʜʦʙʫʪʦʢ ʛʘʟʫ ʚ ʢʨʘʾʥʽ ʜʦ 2030 ʨ. ʧʦʚʠʥʝʥ ʟʙʽʣɹ-

ʰʠʪʠʩʴ ʚʪʨʠʯʽ, ʩʷʛʥʫʚʰʠ 300 ʤʣʨʜ ʤ
3
. ʋ ʧʣʘʥʘʭ ʫʨʷʜʫ ʂʠʪʘʶ ʜʦ ʢʽʥʮʷ 2015 ʨ. 

ʧʦʯʘʪʠ ʚʠʜʦʙʫʪʦʢ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʥʘ ʪʝʨʠʪʦʨʽʾ ʢʨʘʾʥʠ. ɼʦ 2020 ʨ. ʂʠʪʘʡ ʭʦʯʝ 

ʜʦʚʝʩʪʠ ʯʘʩʪʢʫ ʛʘʟʫ ʚ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʽ ʜʦ 10 %, ʪʦʙʪʦ ʟʙʽʣʴʰʠʪʠ ʾʾ ʚ ʪʨʠ ʨʘʟʠ. 

ɸʬʨʠʢʘ. ɿʥʘʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʚ Illizi Basin 

(ɸʣʞʠʨ), Ghadames Basin (ʊʫʥʽʩ, ɸʣʞʠʨ, ɿʘʭʽʜʥʘ ʃʽʚʽʷ), West Risha (ʁʦʨʜʘʥʽʾ). 

ʄʘʨʦʢʢʦ ʽ ɿʘʭʽʜʥʠʡ ɸʣʞʠʨ ʪʝʞ ʤʘʶʪʴ ʟʥʘʯʥʠʡ ʧʦʪʝʥʮʽʘʣ, ʧʨʦʪʝ ʚʽʥ ʭʘʨʘʢʪʝʨʠ-

ʟʫʻʪʴʩʷ ʚʠʩʦʢʠʤʠ ʢʦʤʝʨʮʽʡʥʠʤʠ ʨʠʟʠʢʘʤʠ. ɺ ʇɸʈ ʥʝʱʦʜʘʚʥʦ ʟʥʘʡʜʝʥʽ ʟʥʘʯʥʽ 

ʨʝʩʫʨʩʠ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʚ ʙʘʩʝʡʥʽ ʂʘʨʨʫ. ɿʘ ʜʘʥʠʤʠ KPMGôs Global Energy 

Institute ʚ ʇʽʚʜʝʥʥʽʡ ɸʬʨʠʮʽ ʟʘʧʘʩʠ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʩʢʣʘʜʘʶʪʴ 7,3 % ʚʽʜ ʨʦʟʚʽ-

ʜʘʥʠʭ ʩʚʽʪʦʚʠʭ ʟʘʧʘʩʽʚ, ʧʨʦʪʝ ʧʽʩʣʷ ʘʢʪʠʚʥʠʭ ʧʨʦʪʝʩʪʽʚ ʟ ʙʦʢʫ ʛʨʦʤʘʜʩʴʢʦʩʪʽ ʪʘ 

ʝʢʦʣʦʛʽʚ ʫʨʷʜ ʫ ʢʚʽʪʥʽ 2011 ʨ. ʚʚʽʚ ʤʦʨʘʪʦʨʽʡ ʥʘ ʚʠʜʦʙʫʪʦʢ ʛʘʟʫ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʛʽʜʨʦʨʦʟʨʠʚʫ ʚ ʙʘʩʝʡʥʽ ʂʘʨʨʫ. 

ʇʽʚʜʝʥʥʘ ɸʤʝʨʠʢʘ. ɺ ɸʨʛʝʥʪʠʥʽ ʢʦʤʧʘʥʽʷ YPF ʚʠʷʚʠʣʘ ʥʘ ʧʽʚʜʥʽ ʢʨʘʾʥʠ 

ʨʦʜʦʚʠʱʝ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʽʟ ʟʘʧʘʩʘʤʠ ʙʣʠʟʴʢʦ 150 ʤʣʨʜ ʤ
3
. ʂʦʤʧʘʥʽʷ YPF, ʷʢʘ 

ʻ ñʜʦʯʽʨʥʦʶò ʽʩʧʘʥʩʴʢʦʾ Repsol, ʚʞʝ ʟʘʷʚʠʣʘ, ʱʦ ʙʫʜʝ ʨʦʟʨʦʙʣʷʪʠ ʨʦʜʦʚʠʱʝ 

ʩʧʽʣʴʥʦ ʟ ʙʨʘʟʠʣʴʩʴʢʦʶ ʛʽʨʥʠʯʦʜʦʙʫʚʥʦʶ ʢʦʨʧʦʨʘʮʽʻʶ Vale. ɸʨʛʝʥʪʠʥʮʽ ʟʘʧʨʦ-

ʩʠʣʠ ʡ ʽʥʰʽ ʢʦʤʧʘʥʽʾ ʜʣʷ ʨʦʟʨʦʙʢʠ ʧʦʢʣʘʜʽʚ ʛʘʟʫ ʚ ʧʨʦʚʽʥʮʽʾ ʅʝʫʢʝʥ. ɿʘ ʧʽʜʨʘ-

ʭʫʥʢʘʤʠ YPF, ʥʘʷʚʥʠʭ ʟʘʧʘʩʽʚ ʜʦʩʪʘʪʥʴʦ, ʱʦʙ ʧʦʩʪʘʯʘʪʠ ʛʘʟʦʤ ʦʜʥʫ ʟ ʥʘʡʙʽʣʴ-

ʰʠʭ ʢʨʘʾʥ ʃʘʪʠʥʩʴʢʦʾ ɸʤʝʨʠʢʠ ʧʨʦʪʷʛʦʤ ʜʝʩʷʪʠʣʽʪʴ. ʋ ʮʽʣʦʤʫ ʘʥʘʣʽʪʠʢʠ ʦʮʽ-

ʥʶʶʪʴ ʟʘʧʘʩʠ ʛʘʟʫ ʚ ɸʨʛʝʥʪʠʥʽ ʧʨʠʙʣʠʟʥʦ ʚ 500 ʤʣʨʜ ʤ
3
.  

ʋ ɹʨʘʟʠʣʽʾ, ʂʦʣʫʤʙʽʾ, ɺʝʥʝʩʫʝʣʽ ʧʝʨʝʜʙʘʯʘʶʪʴʩʷ ʚʝʣʠʯʝʟʥʽ ʟʘʧʘʩʠ ʩʣʘʥʮʝ-

ʚʦʛʦ ʛʘʟʫ, ʘʣʝ ʾʭ ʪʨʘʜʠʮʽʡʥʽ ʛʘʟʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʥʘʩʪʽʣʴʢʠ ʚʝʣʠʢʽ, ʱʦ ʥʝʤʘʻ ʩʪʨʘ-

ʪʝʛʽʯʥʦʾ ʥʝʦʙʭʽʜʥʦʩʪʽ ʨʦʟʨʦʙʣʷʪʠ ʨʦʜʦʚʠʱʘ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚ ʩʬʝʨʫ ʚʠʜʦʙʫʪʢʫ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʧʦʯʠʥʘʶʪʴ ʧʨʠʭʦʜʠʪʠ 

ʚʝʣʠʢʽ ʥʘʬʪʦʛʘʟʦʚʽ ʢʦʨʧʦʨʘʮʽʾ, ʷʢʽ ʨʘʥʽʰʝ ʪʽʣʴʢʠ ʩʧʦʩʪʝʨʽʛʘʣʠ ʟʽ ʩʪʦʨʦʥʠ ʟʘ ʜʽʷ-

ʤʠ ChesapeakeEnergy ʪʘ ʾʾ ʧʦʩʣʽʜʦʚʥʠʢʽʚ. ʋ ʯʝʨʚʥʽ 2009 ʨ. ʙʨʠʪʘʥʩʴʢʘ BG ʚʥʝʩ-

ʣʘ $ 1,3 ʤʣʨʜ  ʷʢ 50 % ʯʘʩʪʢʫ ʚ ʩʧʽʣʴʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ, ʱʦ ʟʘʡʤʘʪʠʤʝʪʴʩʷ ʚʠʜʦ-

ʙʫʪʢʦʤ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʟ ʧʦʢʣʘʜʫ Haynesville ʚ ʰʪʘʪʘʭ ʊʝʭʘʩ ʽ ʃʫʾʟʽʘʥʘ. ʅʦʨʚʝ-

ʟʴʢʘ StatoilHydro ʩʪʚʦʨʠʣʘ ʉʇ ʟ ChesapeakeEnergy, ʚʢʣʘʚʰʠ ʚ ʥʴʦʛʦ $ 3,4 ʤʣʨʜ. 

ɯʥʚʝʩʪʠʮʽʾ ʚ ʘʤʝʨʠʢʘʥʩʴʢʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʟ ʚʠʜʦʙʫʪʢʫ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʟʨʦʙʠʣʠ ʽ 

ʪʘʢʽ ʢʦʤʧʘʥʽʾ ʷʢ ʙʨʠʪʘʥʩʴʢʘ BP ʪʘ ʽʪʘʣʽʡʩʴʢʘ Eni.  
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ɿʘʧʠʪʘʥʥʷ ʪʘ ʟʘʚʜʘʥʥʷ ʜʣʷ ʩʘʤʦʧʝʨʝʚʽʨʢʠ 

 
1. ʑʦ ʚʢʣʶʯʘʻ ʧʦʥʷʪʪʷ ʥʝʪʨʘʜʠʮʽʡʥʠʭ ʪʠʧʽʚ ʚʫʛʣʝʚʦʜʥʽʚ? 

2. ʗʢ ʩʧʽʚʚʽʜʥʦʩʷʪʴʩʷ ʨʝʩʫʨʩʠ ʪʨʘʜʠʮʽʡʥʠʭ ʽ ʥʝʪʨʘʜʠʮʽʡʥʠʭ ʪʠʧʽʚ ʚʫʛʣʝʚʦʜʥʽʚ? 

3. ʗʢʽ ʦʩʥʦʚʥʽ ʫʤʦʚʠ ʜʦʮʽʣʴʥʦʩʪʽ ʚʠʜʦʙʫʪʢʫ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ? 

4. ʗʢʽ ʢʨʘʾʥʠ ʚʠʜʦʙʫʚʘʶʪʴ ʩʣʘʥʮʝʚʠʡ ʛʘʟ? 

5. ɺ ʷʢʠʭ ʢʨʘʾʥʘʭ ʧʨʦʚʦʜʠʪʴʩʷ ʚʠʚʯʝʥʥʷ ʧʨʦʙʣʝʤʠ ʚʠʜʦʙʫʪʢʫ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ? 

6. ʗʢ̔ ʦʩʥʦʚʥʽ ʯʠʥʥʠʢʠ ʫʪʚʦʨʝʥʥʷ ʪʨʘʜʠʮʽʡʥʠʭ ʧʦʢʣʘʜʽʚ ʚʫʛʣʝʚʦʜʥʽʚ? 

7. ʑʦ ʨʦʟʫʤʽʶʪʴ ʧʽʜ ʩʣʘʥʮʝʚʠʤ ʛʘʟʦʤ? 

8. ʅʘʚʝʜʽʪʴ ʦʩʥʦʚʥʽ ʛʽʧʦʪʝʟʠ ʧʦʭʦʜʞʝʥʥʷ ʩʢʫʧʯʝʥʴ ʢʘʫʩʪʦʙʽʦʣʽʪʽʚ. 

9. ʗʢʽ ʽʩʥʫʶʪʴ ʩʚʽʜʯʝʥʥʷ ʱʦʜʦ ʘʙʽʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʚʫʛʣʝʚʦʜʥʽʚ? 

10. ʆʭʘʨʘʢʪʝʨʠʟʫʡʪʝ ʦʩʥʦʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʪʝʭʥʦʣʦʛʽʾ ʚʠʜʦʙʫʪʢʫ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ. 

11. ʗʢʠʡ ʤʝʭʘʥʽʟʤ ʛʽʜʨʦʨʦʟʨʠʚʫ ʧʣʘʩʪʘ ʽ ʜʣʷ ʯʦʛʦ ʚʽʥ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ? 

12. ʅʘʟʚʽʪʴ ʦʩʥʦʚʥʽ ʛʘʟʦʥʦʩʥʽ ʩʣʘʥʮʝʚʽ ʙʘʩʝʡʥʠ ʩʚʽʪʫ. 

13. ʗʢʽ ʢʨʘʾʥʠ ʚʦʣʦʜʽʶʪʴ ʥʘʡʙʽʣʴʰʠʤʠ ʨʝʩʫʨʩʘʤʠ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ? 

14. ʅʘʚʝʜʽʪʴ ʦʩʥʦʚʥʽ ʧʦʪʝʥʮʽʡʥʦ ʛʘʟʦʥʦʩʥʽ ʩʣʘʥʮʝʚʽ ʙʘʩʝʡʥʠ ɭʚʨʦʧʠ. 

15. ʅʘʚʝʜʽʪʴ ʦʩʥʦʚʥʽ ʧʦʪʝʥʮʽʡʥʦ ʛʘʟʦʥʦʩʥʽ ʩʣʘʥʮʝʚʽ ʙʘʩʝʡʥʠ ʉʐɸ. 

16. ʅʘʜʘʡʪʝ ʩʪʠʩʣʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʙʘʩʝʡʥʫ ʄʘʨʩʝʣʣʫʩ ʚ ʉʐɸ. 

17. ʅʘʜʘʡʪʝ ʩʪʠʩʣʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʙʘʩʝʡʥʫ ɹʘʨʥʝʪ ʚ ʉʐɸ. 

18. ʏʠ ʤʘʻ ʂʘʥʘʜʘ ʧʝʨʩʧʝʢʪʠʚʠ ʚʠʜʦʙʫʪʢʫ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ? 

19. ʅʘʚʝʜʽʪʴ ʦʩʥʦʚʥʽ ʧʦʪʝʥʮʽʡʥʦ ʛʘʟʦʥʦʩʥʽ ʩʣʘʥʮʝʚʽ ʙʘʩʝʡʥʠ ʂʘʥʘʜʠ. 

20. ɿ ʷʢʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʽ ʬʦʨʤʘʮʽʷʤʠ ʧʦʚôʷʟʘʥʽ ʧʝʨʩʧʝʢʪʠʚʠ ʛʘʟʦʥʦʩʥʦʩʪʽ ʩʣʘʥʮʝʚʠʭ 
ʙʘʩʝʡʥʽʚ ʇʦʣʴʱʽ? 
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ʈʆɿɼɯʃ 3 

 

ʉʃɸʅʎɽɺɸ ʅɸʌʊɸ 

 

3.1. ʌʦʨʤʫʚʘʥʥʷ ʽ ʟʘʛʘʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʠʜʦʙʫʚʘʥʥʷ ʩʣʘʥʮʝʚʦʾ ʥʘʬʪʠ 

 

ʆʜʥʠʤ ʟ ʚʠʢʦʧʥʠʭ ʚʠʜʽʚ ʧʘʣʠʚʘ ʻ ʥʘʬʪʦʥʦʩʥʽ ʩʣʘʥʮʽ, ʧʨʝʜʩʪʘʚʣʝʥʽ ʪʦʥʢʦʟʝ-

ʨʥʠʩʪʠʤʠ ʦʩʘʜʦʚʠʤʠ ʧʦʨʦʜʘʤʠ ʽʟ ʟʥʘʯʥʠʤ ʚʤʽʩʪʦʤ ʢʝʨʦʛʝʥʫ, ʟʚʽʜʢʠ ʧʨʠ ʧʝʚʥʠʭ 

ʫʤʦʚʘʭ ʚʠʣʫʯʘʻʪʴʩʷ ʥʘʬʪʘ. ɺʣʘʩʥʝ ʢʘʞʫʯʠ, ʩʘʤʝ ʥʘʬʪʦʥʦʩʥʽ ʩʣʘʥʮʽ ʙʫʣʠ ʧʝʨ-

ʰʠʤ ʜʞʝʨʝʣʦʤ ʧʨʠʨʦʜʥʦʾ ʥʘʬʪʠ. ɿ ʥʠʭ ʥʘʬʪʫ  ʧʦʯʘʣʠ ʚʠʜʦʙʫʚʘʪʠ ʱʦʥʘʡʤʝʥʰʝ 

ʫ X ʩʪ., ʘ ʤʦʞʝ ʡ ʥʘʙʘʛʘʪʦ ʨʘʥʽʰʝ. ɺʽʜʦʤʽ ʚʠʧʘʜʢʠ ʚʠʜʦʙʫʚʘʥʥʷ ʥʘʬʪʠ ʥʘ ʧʦʯʘʪ-

ʢʫ XIV ʩʪ. ʚ ʐʚʝʡʮʘʨʽʾ ʪʘ ɸʚʩʪʨʽʾ. ɺ 1684 ʨ. ʫ ɺʝʣʠʢʽʡ ɹʨʠʪʘʥʽʾ ʚʠʜʘʥʦ ʧʝʨʰʠʡ 

ʧʘʪʝʥʪ ʥʘ ʧʨʦʮʝʩ ʝʢʩʪʨʘʢʮʽʾ ʥʘʬʪʠ. ɺ XVII ʩʪ. ʚ ʤ. ʄʦʜʝʥʽ (ɯʪʘʣʽʷ) ʥʘʬʪʫ ʚʠʢʦ-

ʨʠʩʪʦʚʫʚʘʣʠ ʜʣʷ ʦʩʚʽʪʣʝʥʥʷ ʚʫʣʠʮʴ. ɺ XIX ʩʪ. ʥʘʬʪʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʷ ʷʢ ʧʘ-

ʣʴʥʝ, ʤʘʪʝʨʽʘʣ ʜʣʷ ʟʤʘʱʝʥʥʷ, ʣʘʤʧʦʚʝ ʤʘʩʣʦ ʜʣʷ ʦʩʚʽʪʣʝʥʥʷ ʫ ʌʨʘʥʮʽʾ ʪʘ ʚ ʐʦ-

ʪʣʘʥʜʽʾ. ʇʨʦʤʠʩʣʦʚʝ ʚʠʣʫʯʝʥʥʷ ʩʣʘʥʮʝʚʦʾ ʥʘʬʪʠ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʦ-

ʪʷʛʦʤ XIX ʩʪ. , ʢʦʣʠ ʟʘʚʦʜʠ ʟ ʧʝʨʝʨʦʙʢʠ ʩʣʘʥʮʝʚʦʾ ʥʘʬʪʠ ʙʫʣʠ ʧʦʙʫʜʦʚʘʥʽ ʚ ɸʚ-

ʩʪʨʘʣʽʾ, ɹʨʘʟʠʣʽʾ ʽ ʉʐɸ. ɿ ʧʦʯʘʪʢʫ XX ʩʪ. ʩʣʘʥʮʝʚʫ ʥʘʬʪʫ ʚʠʨʦʙʣʷʶʪʴ ʂʠʪʘʡ, 

ɽʩʪʦʥʽʷ, ʅʦʚʘ ɿʝʣʘʥʜʽʷ, ʇʽʚʜʝʥʥʘ ɸʬʨʠʢʘ, ɯʩʧʘʥʽʷ, ʐʚʝʮʽʷ, ʐʚʝʡʮʘʨʽʷ.   

ɺʽʜʢʨʠʪʪʷ ʟʥʘʯʥʠʭ ʨʝʩʫʨʩʽʚ ʥʘʬʪʠ ʥʘ ʉʝʨʝʜʥʴʦʤʫ ʉʭʦʜʽ ʚ ʩʝʨʝʜʠʥʽ XX ʩʪ. 

ʧʨʠʚʝʣʦ ʜʦ ʟʘʥʝʧʘʜʫ ʙʽʣʴʰʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚ ʦʪʨʠʤʘʥʥʷ ʥʘʬʪʠ ʽʟ ʩʣʘʥʮʽʚ, ʧʨʦʪʝ 

ɽʩʪʦʥʽʷ ʽ ʂʠʪʘʡ ʧʨʦʜʦʚʞʫʚʘʣʠ ʾʾ ʚʠʜʦʙʫʪʦʢ.  

ʉʧʨʘʚʞʥʻ ʚʽʜʨʦʜʞʝʥʥʷ ʚʠʣʫʯʝʥʥʷ ʥʘʬʪʠ ʟʽ ʩʣʘʥʮʽʚ ʚʽʜʙʫʣʦʩʷ ʥʘ ʧʦʯʘʪʢʫ 

XXI ʩʪ., ʱʦ ʧʦʚôʷʟʘʥʝ ʟ ʮʽʣʠʤ ʨʷʜʦʤ ʧʨʠʯʠʥ, ʦʩʥʦʚʥʠʤʠ ʟ ʷʢʠʭ ʻ ʧʽʜʚʠʱʝʥʥʷ 

ʮʽʥʠ ʥʘ ʥʘʬʪʫ, ʧʦʣʽʪʠʯʥʘ ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ ʚ ʦʩʥʦʚʥʠʭ ʥʘʬʪʦʚʠʜʦʙʫʚʥʠʭ ʨʘʡʦʥʘʭ 

ʩʚʽʪʫ (ɺʝʥʝʩʫʝʣʘ, ɯʨʘʥ, ʃʽʚʽʷ, ʈʦʩʽʷ ʪʦʱʦ) ʽ ʨʦʟʚʠʪʦʢ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʠʜʦʙʫʪ-

ʢʫ. ɹʝʟʧʝʨʝʯʥʠʤ ʧʽʦʥʝʨʦʤ ʫ ʮʽʡ ʛʘʣʫʟʽ ʻ ʉʐɸ, ʜʦ ʷʢʠʭ ʫ ʧʦʜʘʣʴʰʦʤʫ ʧʨʠʻʜʥʫ-

ʶʪʴʩʷ ʂʘʥʘʜʘ, ɸʚʩʪʨʘʣʽʷ, ʁʦʨʜʘʥʽʷ ʪʘ ʽʥʰʽ ʢʨʘʾʥʠ. 

ʇʦʢʠ ʱʦ ʫ ʩʚʽʪʽ ʚʽʜʦʤʝ ʪʽʣʴʢʠ ʦʜʥʝ ʨʦʜʦʚʠʱʝ, ʪʦʯʥʽʰʝ ʩʣʘʥʮʝʚʠʡ ʙʘʩʝʡʥ 

ʋʾʣʣʽʩʪʦʫʥ, ʜʝ ʨʦʟʚʠʥʝʥʘ ʬʦʨʤʘʮʽʷ ɹʘʢʢʝʥ, ʟ ʷʢʦʾ ʮʽʣʠʡ ʨʷʜ ʘʤʝʨʠʢʘʥʩʴʢʠʭ 

ʢʦʤʧʘʥʽʡ ʚʞʝ ʧʦʯʘʣʠ ʚʠʜʦʙʫʪʦʢ ʥʘʬʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʙʫʨʽʥʥʷ ʽ 

ʛʽʜʨʦʨʦʟʨʠʚʫ ʧʣʘʩʪʘ. 

ɺ ʦʩʪʘʥʥʽʡ ʯʘʩ ʟôʷʚʣʷʶʪʴʩʷ ʚʽʜʦʤʦʩʪʽ ʱʦʜʦ ʤʘʩʦʚʦʾ çʤʽʛʨʘʮʽʾè ʢʦʤʧʘʥʽʡ, 

ʷʢʽ ʟʘʡʤʘʣʠʩʷ ʚʠʜʦʙʫʪʢʦʤ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʚ ʙʽʢ ʩʣʘʥʮʝʚʦʾ ʥʘʬʪʠ, ʚʠʜʦʙʫʪʦʢ 

ʷʢʦʾ ʧʦʯʠʥʘʻʪʴʩʷ ʚ ʪʨʘʜʠʮʽʡʥʠʭ ʨʘʡʦʥʘʭ ʨʦʟʨʦʙʢʠ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ, ʪʘʢʠʭ ʷʢ 

ɯʛʛʣ-ʌʦʨʜ, ɹʘʨʥʝʪ, ʄʘʨʩʝʣʣʫʩ, ɺʫʜʬʦʨʪ. ɿʘ ʧʝʨʰʽ 9 ʤʽʩʷʮʽʚ 2011 ʨ. ʘʤʝʨʠʢʘʥʩʴ-

ʢʽ ʢʦʤʧʘʥʽʾ (ApacheCorp, HES, OccidentalPetroleum ʪʘ ʽʥ.) ʽʥʚʝʩʪʫʚʘʣʠ $25 ʤʣʨʜ 

ʚ ʙʫʨʽʥʥʷ 5000 ʥʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ ʟ ʚʠʜʦʙʫʪʢʫ ʩʣʘʥʮʝʚʦʾ ʥʘʬʪʠ. ʆʯʽʢʫʻʪʴʩʷ, ʱʦ 
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ʫ 2015 ʨ. ʚʠʜʦʙʫʪʦʢ ʩʣʘʥʮʝʚʦʾ ʥʘʬʪʠ ʟʙʽʣʴʰʠʪʴʩʷ ʜʦ 2 ʤʣʥ ʙʘʨʝʣʽʚ ʥʘ ʜʝʥʴ, ʱʦ 

ʧʝʨʝʚʠʱʫʚʘʪʠʤʝ ʟʘʛʘʣʴʥʠʡ ʚʠʜʦʙʫʪʦʢ ʥʘ ʨʦʜʦʚʠʱʘʭ ʄʝʢʩʠʢʘʥʩʴʢʦʾ ʟʘʪʦʢʠ.  

ʋ ʩʚʽʪʽ ʢʦʤʧʘʥʽʷʤʠ ʨʽʟʥʠʭ ʢʨʘʾʥ (ʂʠʪʘʡ, ʌʨʘʥʮʽʷ, ʇʦʣʴʱʘ, ɸʚʩʪʨʘʣʽʷ) ʨʦʟ-

ʧʦʯʘʪʦ ʧʦʰʫʢʠ ʘʥʘʣʦʛʽʯʥʠʭ ʩʪʨʫʢʪʫʨ, ʜʦ ʷʢʠʭ ʤʦʞʫʪʴ ʥʘʣʝʞʘʪʠ ʙʘʩʝʡʥʠ ʇʘʨʠ-

ʟʴʢʠʡ (Paris) ʫ ʌʨʘʥʮʽʾ, ɼʞʦʨʜʞʠʥʘ (Georgina) ï ʚ ɸʚʩʪʨʘʣʽʾ, ʊʘʨʘʥʘʢʽ (Taranaki) 

ï ʚ ʅʦʚʽʡ ɿʝʣʘʥʜʽʾ, ʘ ʪʘʢʦʞ ʙʘʞʝʥʽʚʩʴʢʘ ʩʚʽʪʘ ɿʘʭʽʜʥʦʛʦ ʉʠʙʽʨʫ, çʢʽʤʝʨʠʜʞʩʴʢʽ 

ʛʣʠʥʠè ʇʽʚʥʽʯʥʦʛʦ ʤʦʨʷ, ʩʚʽʪʘ çɸʨʘʙè ɸʨʘʚʽʡʩʴʢʦ-ɯʨʘʥʩʴʢʦʛʦ ʙʘʩʝʡʥʫ, ʩʚʽʪʘ ʃʘ-

ʃʫʥʘ ʚ ʄʘʨʘʢʘʡʙʦ. ɭ ʧʨʠʧʫʱʝʥʥʷ, ʱʦ ɯʟʨʘʾʣʴ ʚʦʣʦʜʽʻ ʟʘʧʘʩʘʤʠ ʩʣʘʥʮʝʚʦʾ ʥʘʬʪʠ 

ʚ ʨʦʟʤʽʨʽ 250 ʤʣʨʜ ʙʘʨʝʣʽʚ, ʩʢʦʥʮʝʥʪʨʦʚʘʥʠʭ ʫ ʧʦʢʣʘʜʘʭ ʟʘ 45ï50 ʢʤ ʥʘ ʧʽʚʜʝʥ-

ʥʠʡ ʟʘʭʽʜ ʚʽʜ ɭʨʫʩʘʣʠʤʫ.  

ɹʝʟʫʤʦʚʥʦ, ʧʠʪʘʥʥʷ ʟʥʘʭʦʜʞʝʥʥʷ ʧʦʜʽʙʥʠʭ ʜʞʝʨʝʣ ʥʘʬʪʠ ʚ ʋʢʨʘʾʥʽ ʻ ʥʘʜ-

ʟʚʠʯʘʡʥʦ ʘʢʪʫʘʣʴʥʠʤ ʽ ʚʘʞʣʠʚʠʤ, ʚʨʘʭʦʚʫʶʯʠ ʪʝ, ʱʦ ʥʘʰʘ ʢʨʘʾʥʘ ʪʽʣʴʢʠ ʥʘ 6ï

10 % ʟʘʙʝʟʧʝʯʝʥʘ ʚʣʘʩʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʥʘʬʪʠ. ʊʦʤʫ ʧʨʠʨʽʩʪ ʨʦʟʚʽʜʘʥʠʭ ʟʘʧʘʩʽʚ 

ʚʫʛʣʝʚʦʜʥʽʚ ʟʘ ʨʘʭʫʥʦʢ ʥʦʚʠʭ ʜʞʝʨʝʣ ʻ ʩʪʨʘʪʝʛʽʯʥʠʤ ʟʘʚʜʘʥʥʷʤ ʥʘʬʪʦʛʘʟʦʚʦʾ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʋʢʨʘʾʥʠ. 

ɿʘ ʜʝʷʢʠʤʠ ʦʮʽʥʢʘʤʠ, ʨʝʩʫʨʩʠ ʩʣʘʥʮʝʚʦʾ ʥʘʬʪʠ ʫ ʩʚʽʪʽ ʤʦʞʫʪʴ ʩʷʛʘʪʠ 2ï3 

ʪʨʣʥ ʙʘʨʝʣʽʚ, ʪʦʙʪʦ ʚʜʚʽʯʽ ʧʝʨʝʚʠʱʫʚʘʪʠ ʥʘʷʚʥʽ ʩʚʽʪʦʚʽ ʟʘʧʘʩʠ ʥʘʬʪʠ (190 ʤʣʨʜ 

ʪ ʯʠ 1,3 ʪʨʣʥ ʙʘʨʝʣʽʚ): ʫ ʉʐɸ ï 1,5 ʪʨʣʥ ʙʘʨʝʣʽʚ, ʫ ʂʠʪʘʾ ï 335 ʤʣʨʜ, ʚ ɯʟʨʘʾʣʽ ï 

250 ʤʣʨʜ, ʚ ʈʦʩʽʾ ï 240 ʤʣʨʜ ʙʘʨʝʣʽʚ. 

ʇʨʦʙʣʝʤʘ ʪʘʢ ʟʚʘʥʦʾ ʩʣʘʥʮʝʚʦʾ ʥʘʬʪʠ ʜʦʩʪʘʪʥʴʦ ʰʠʨʦʢʦ ʨʦʟʛʣʷʥʫʪʘ ʚ ʥʘʫ-

ʢʦʚʠʭ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʝʣʝʢʪʨʦʥʥʠʭ ʚʠʜʘʥʥʷʭ, ʧʨʦʪʝ ʚ ʦʩʥʦʚʥʦʤʫ ʪʽʣʴʢʠ ʩʪʦʩʦʚʥʦ 

ʬʦʨʤʘʮʽʾ ɹʘʢʢʝʥ ʫ ʉʐɸ [ʄʦʨʘʨʠʫ, ɸʚʝʨʴʷʥʦʚʘ, 2013; Canada Oil-Sheleé, 2010; 

Dyni, 2006 ʪʘ ʽʥ.]. ɼʣʷ ʋʢʨʘʾʥʠ ʮʝ ʧʠʪʘʥʥʷ ʧʦʢʠ ʱʦ ʚʠʩʚʽʪʣʝʥʝ ʚ ʜʝʢʽʣʴʢʦʭ ʥʘʫ-

ʢʦʚʠʭ ʩʪʘʪʪʷʭ [ʄʠʭʘʡʣʦʚ ʪʘ ʽʥ., 2013; ʄʠʭʘʡʣʦʚ, ɼʫʜʥʠʢʦʚ, 2013] ʽ ʚ ʤʦʥʦʛʨʘ-

ʬʽʾ [ʅʝʪʨʘʜʠʮʽʡʥʽ ʜʞʝʨʝʣʘé, 2014
1, 3-5, 8

], ʥʘ ʙʘʟʽ ʷʢʦʾ ʽ ʧʦʙʫʜʦʚʘʥʠʡ ʮʝʡ ʨʦʟʜʽʣ 

ʥʘʚʯʘʣʴʥʦʛʦ ʧʦʩʽʙʥʠʢʘ. 

 

3.2. ʊʝʭʥʦʣʦʛʽʾ ʚʠʜʦʙʫʪʢʫ ʩʣʘʥʮʝʚʦʾ ʥʘʬʪʠ 

 

ʅʘʬʪʦʥʦʩʥʠʡ ʩʣʘʥʝʮʴ ʤʽʩʪʠʪʴ ʢʝʨʦʛʝʥ, ʷʢʠʡ ʽ ʻ ʜʞʝʨʝʣʦʤ ʚʫʛʣʝʚʦʜʥʽʚ. ɺʽ-

ʜʦʤʦ, ʱʦ ʟ 1 ʪ ʥʘʩʠʯʝʥʦʛʦ ʥʘʬʪʦʶ ʩʣʘʥʮʶ ʤʦʞʥʘ ʚʠʣʫʯʠʪʠ ʣʠʰʝ 0,5ï1,25 ʙʘʨʝ-

ʣʷ ʥʘʬʪʠ. ʑʦʙ ʧʨʠʰʚʠʜʰʠʪʠ ʡʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʥʘ ʥʘʬʪʫ ʟʜʽʡʩʥʶʶʪʴ ʪʝʨʤʽʯʥʝ 

ʥʘʛʨʽʚʘʥʥʷ ʧʣʘʩʪʘ. ɺʠʣʫʯʝʥʥʷ ʥʘʬʪʠ ʽʟ ʥʘʬʪʦʥʦʩʥʠʭ ʩʣʘʥʮʽʚ ʧʝʨʝʜʙʘʯʘʻ ʥʘʛʨʽ-

ʚʘʥʥʷ ʧʦʨʦʜʠ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ 480 ÁC, ʱʦʙ ʧʝʨʝʚʝʩʪʠ ʢʝʨʦʛʝʥ ʚ ʨʽʜʠʥʫ ï ʥʘʬʪʫ ï 

ʧʦ ʩʫʪʽ, ʧʨʠʩʢʦʨʶʶʯʠ ʪʝ, ʱʦ ʧʨʠʨʦʜʘ ʨʦʙʠʪʴ ʟʘ ʤʽʣʴʡʦʥʠ ʨʦʢʽʚ. ʅʘʬʪʘ ʽʟ ʥʘʬ-

ʪʦʥʦʩʥʠʭ ʩʣʘʥʮʽʚ ʤʦʞʝ ʙʫʪʠ ʦʪʨʠʤʘʥʘ ʜʚʦʤʘ ʰʣʷʭʘʤʠ. ʇʦ-ʧʝʨʰʝ, ʚʠʣʫʯʝʥʥʷ 

ʥʘʬʪʠ ʽʟ ʩʣʘʥʮʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʽ (ʧʦʚʝʨʭʥʝʚʝ ʚʠʣʫʯʝʥʥʷ) ʧʨʠ ʨʦʟʨʦʙʮʽ 

ʥʘʬʪʦʥʦʩʥʠʭ ʩʣʘʥʮʽʚ ʽ ʧʦʜʘʣʴʰʦʾ ʧʝʨʝʨʦʙʢʠ ʫ ʚʽʜʧʦʚʽʜʥʠʭ ʫʩʪʘʥʦʚʢʘʭ. ʊʨʘʜʠ-

ʮʽʡʥʠʡ ʤʝʪʦʜ ï ʚʠʜʦʙʫʚʘʥʥʷ ʩʣʘʥʮʶ ʫ ʚʽʜʢʨʠʪʠʭ ʚʠʨʦʙʢʘʭ ʘʙʦ ʧʨʠ ʧʽʜʟʝʤʥʽʡ 

ʨʦʟʨʦʙʮʽ, ʟ ʥʘʩʪʫʧʥʠʤ ʜʨʦʙʣʝʥʥʷʤ ʤʘʪʝʨʽʘʣʫ ʜʦ ʧʝʚʥʦʛʦ ʦʜʥʦʨʽʜʥʦʛʦ ʨʦʟʤʽʨʫ, ʘ 

ʧʦʪʽʤ ʥʘʛʨʽʚʘʥʥʷ ʮʴʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚ ʧʦʚʝʨʭʥʝʚʽʡ ʨʝʪʦʨʪʽ (ʢʦʣʦʥʽ ʜʣʷ ʧʝʨʝʛʦʥʢʠ). 

ɻʦʣʦʚʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʘʙʦ ʩʫʙʧʨʦʮʝʩʠ, ʷʢʽ ʩʴʦʛʦʜʥʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʫ ʮʽʡ ʩʬʝʨʽ ï 

Kiviter, Galoter, Petrosix, Fushun, ShellICP [ʄʠʭʘʡʣʦʚ ʪʘ ʽʥ., 2013].  

http://en.wikipedia.org/wiki/Kiviter_process
http://en.wikipedia.org/wiki/Galoter_process
http://en.wikipedia.org/wiki/Petrosix
http://en.wikipedia.org/wiki/Fushun_process
http://en.wikipedia.org/wiki/Shell_ICP
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ɯʥʰʽ ʩʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʧʽʜʟʝʤʥʦʛʦ ʚʠʣʫʯʝʥʥʷ ʥʘʬʪʠ 

(ʪʝʭʥʦʣʦʛʽʾ insitu) ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʧʣʘ ʪʘ ʝʢʩʪʨʘʢʮʽʾ ʥʘʬʪʠ ʫ ʩʚʝʨʜ-

ʣʦʚʠʥʘʭ. ʎʽ ʤʝʪʦʜʠ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʚʠʣʫʯʝʥʥʷ ʥʘʬʪʠ ʥʘ ʤʽʩʮʽ ʟʘʣʷʛʘʥʥʷ ʰʣʷʭʦʤ 

ʥʘʛʨʽʚʘʥʥʷʤ ʩʣʘʥʮʶ ʥʘ ʛʣʠʙʠʥʽ, ʘ ʧʦʪʽʤ ʝʢʩʪʨʘʢʮʽʾ ʨʽʜʠʥʠ ʟ ʧʣʘʩʪʽʚ ʪʨʘʜʠʮʽʡ-

ʥʠʤʠ ʩʚʝʨʜʣʦʚʠʥʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ (ʨʠʩ. 3.1).   

ɻʦʣʦʚʥʝ ʧʠʪʘʥʥʷ ʨʦʟʨʦʙʢʠ ʩʣʘʥʮʝʚʦʾ ʥʘʬʪʠ ʧʦʣʷʛʘʻ ʫ ʚʠʟʥʘʯʝʥʥʽ ʝʢʦʥʦʤʽ-

ʯʥʦ ʜʦʮʽʣʴʥʠʭ ʫʤʦʚ ʚʠʣʫʯʝʥʥʷ. ʈʽʟʥʽ ʩʧʨʦʙʠ ʦʩʚʦʻʥʥʷ ʨʦʜʦʚʠʱ ʩʣʘʥʮʝʚʦʾ ʥʘʬ-

ʪʠ ʙʫʜʫʪʴ ʫʩʧʽʰʥʠʤʠ ʣʠʰʝ ʪʦʜʽ, ʢʦʣʠ ʚʘʨʪʽʩʪʴ ʾʾ ʚʠʨʦʙʥʠʮʪʚʘ ʚ ʜʘʥʦʤʫ ʨʝʛʽʦʥʽ ʻ 

ʥʠʞʯʦʶ, ʥʽʞ ʮʽʥʘ ʩʠʨʦʾ ʥʘʬʪʠ ʘʙʦ ʾʾ ʽʥʰʠʭ ʧʦʭʽʜʥʠʭ.  

 

 
 

ʈʠʩ. 3.1. ʇʨʠʥʮʠʧʠ ʚʠʨʦʙʥʠʮʪʚʘ ʥʘʬʪʠ ʽʟ ʥʘʬʪʦʥʦʩʥʦʛʦ ʩʣʘʥʮʶ                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                     

 

ɿʛʽʜʥʦ ʟ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʢʦʨʧʦʨʘʮʽʾ RAND Corporation, ʮʽʥʘ ʚʠʨʦʙʥʠʮʪʚʘ 

ʩʣʘʥʮʝʚʦʾ ʥʘʬʪʠ ʥʘ ʛʽʧʦʪʝʪʠʯʥʦʤʫ ʧʦʚʝʨʭʥʝʚʦʤʫ ʨʝʪʦʨʪʠʥʛʦʚʦʤʫ ʢʦʤʧʣʝʢʩʽ ʚ 

ʉʐɸ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʨʫʜʥʠʢʘ, ʨʝʪʦʨʪʦʚʦʛʦ ʟʘʚʦʜʫ, ʟʙʘʛʘʯʫʚʘʣʴʥʦʾ ʬʘʙʨʠʢʠ, 

ʫʩʪʘʥʦʚʦʢ ʧʽʜʪʨʠʤʢʠ ʽ ʚʠʪʨʘʪ ʥʘ ʨʝʢʣʘʤʘʮʽʶ ʚʽʜ ʚʠʣʫʯʝʥʥʷ ʩʣʘʥʮʝʚʦʾ ʥʘʬʪʠ, 

ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʤʝʞʘʭ $70ï95 ʟʘ ʙʘʨʝʣʴ ($440ï600 ʟʘ ʤ
3
) ʫ ʮʽʥʘʭ 2005 ʨ.  

ɺʠʜʦʙʫʚʘʥʥʷ ʥʘʬʪʠ ʽʟ ʩʣʘʥʮʽʚ ʻ ʽʥʜʫʩʪʨʽʘʣʴʥʠʤ ʧʨʦʮʝʩʦʤ ʚʠʨʦʙʥʠʮʪʚʘ ʥʝ-

ʪʨʘʜʠʮʽʡʥʦʾ ʥʘʬʪʠ. ɺ ʧʨʦʮʝʩʽ ʚʠʣʫʯʝʥʥʷ ʩʣʘʥʮʝʚʦʾ ʥʘʬʪʠ ʨʫʡʥʫʻʪʴʩʷ ʥʘʬʪʦʥʦ-

ʩʥʠʡ ʩʣʘʥʝʮʴ ʽ ʡʦʛʦ ʢʝʨʦʛʝʥ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʚ ʥʘʬʪʦʧʦʜʽʙʥʫ ʩʫʙʩʪʘʥʮʽʶ ï ʩʠʥ-

ʪʝʪʠʯʥʫ ʩʠʨʫ ʥʘʬʪʫ. ʎʝʡ ʧʨʦʮʝʩ ʟʜʽʡʩʥʶʻʪʴʩʷ ʪʨʴʦʤʘ ʤʝʪʦʜʘʤʠ: ʧʽʨʦʣʽʟʦʤ, ʛʽʜ-

ʨʦʛʝʥʽʟʘʮʽʻʶ ʽ ʪʝʨʤʘʣʴʥʠʤ ʨʦʟʯʠʥʝʥʥʷʤ. ʆʪʨʠʤʘʥʘ ʚ ʨʝʟʫʣʴʪʘʪʽ ʮʴʦʛʦ ʥʘʬʪʘ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ ʧʘʣʠʚʦ ʘʙʦ ʧʽʜʜʘʻʪʴʩʷ ʦʯʠʩʪʮʽ ʟ ʜʦʜʘʚʘʥʥʷʤ ʚʦʜʥʶ ʽ ʚʠʜʘ-

ʣʝʥʥʷʤ ʜʦʤʽʰʦʢ ʩʽʨʢʠ ʽ ʘʟʦʪʫ.   

ʅʘʡʜʘʚʥʽʰʠʡ ʪʘ ʥʘʡʙʽʣʴʰ ʟʚʠʯʥʠʡ ʤʝʪʦʜ ʝʢʩʪʨʘʢʮʽʾ ʚʢʣʶʯʘʻ ʧʽʨʦʣʽʟ (ʚʽʜʦ-

ʤʠʡ ʪʘʢʦʞ ʷʢ ʨʝʪʦʨʪʠʥʛ ʘʙʦ ʨʫʡʥʽʚʥʘ ʜʠʩʪʠʣʷʮʽʷ). ʇʨʠ ʮʴʦʤʫ ʧʨʦʮʝʩʽ ʥʘʛʨʽʚʘʥ-

http://en.wikipedia.org/wiki/In_situ#Petroleum_production
http://en.wikipedia.org/wiki/RAND_Corporation
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ʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʧʨʠʩʫʪʥʦʩʪʽ ʢʠʩʥʶ ʜʦ ʪʠʭ ʧʽʨ, ʧʦʢʠ ʢʝʨʦʛʝʥ ʚ ʩʣʘʥʮʽ ʥʝ ʨʫʡ-

ʥʫʻʪʴʩʷ ʜʦ ʢʦʥʜʝʥʩʦʚʘʥʦʾ ʧʘʨʠ ʩʣʘʥʮʝʚʦʾ ʥʘʬʪʠ ʽ ʥʝʢʦʥʜʝʥʩʦʚʘʥʦʛʦ ʛʦʨʶʯʦʛʦ 

ʛʘʟʫ ʥʘʬʪʦʥʦʩʥʠʭ ʩʣʘʥʮʽʚ. ʇʘʨʠ ʥʘʬʪʠ ʽ ʛʘʟʫ ʥʘʬʪʦʥʦʩʥʠʭ ʩʣʘʥʮʽʚ ʟʙʠʨʘʶʪʴʩʷ 

ʪʘ ʦʭʦʣʦʜʞʫʶʪʴʩʷ, ʟʤʫʰʫʶʯʠ ʩʣʘʥʮʝʚʫ ʥʘʬʪʫ ʢʦʥʜʝʥʩʫʚʘʪʠʩʴ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʝ-

ʨʝʨʦʙʢʘ ʥʘʬʪʦʚʦʛʦ ʩʣʘʥʮʶ ʚʠʢʣʠʢʘʻ ʫʪʚʦʨʝʥʥʷ ʪʚʝʨʜʦʛʦ ʟʘʣʠʰʢʫ (ʦʩʘʜʫ).  

ɿʙʽʜʥʝʥʠʡ ʩʣʘʥʝʮʴ ʤʽʩʪʠʪʴ ʥʝʦʨʛʘʥʽʯʥʽ ʢʦʤʧʦʥʝʥʪʠ (ʤʽʥʝʨʘʣʠ) ʽ ʛʦʨʶʯʠʡ 

ʢʦʢʩʦʚʠʡ ʟʘʣʠʰʦʢ (cokeresidue or semi-coke), ʩʢʣʘʜʝʥʠʡ ʢʝʨʦʛʝʥʦʤ, ʷʢʠʡ ʫʪʚʦ-

ʨʶʻ ʟʦʣʫ. ɿʙʽʜʥʝʥʠʡ ʩʣʘʥʝʮʴ ʽ ʩʣʘʥʮʝʚʘ ʟʦʣʘ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʷʢ ʩʢʣʘ-

ʜʦʚʽ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʮʝʤʝʥʪʫ ʯʠ ʮʝʛʣʠ. ɼʦʜʘʪʢʦʚʦ ʤʦʞʫʪʴ ʙʫʪʠ ʦʪʨʠʤʘʥʽ ʽ ʚʠʢʦ-

ʨʠʩʪʘʥʽ ʪʘʢʽ ʙʽʦʧʨʦʜʫʢʪʠ, ʷʢ ʘʤʽʘʢ, ʩʽʨʢʘ, ʘʨʦʤʘʪʠʯʥʽ ʢʦʤʧʦʥʝʥʪʠ, ʩʤʦʣʘ, ʘʩ-

ʬʘʣʴʪ, ʧʘʨʘʬʽʥʠ.  

ʅʘʛʨʽʚʘʥʥʷ ʥʘʬʪʦʥʦʩʥʦʛʦ ʩʣʘʥʮʶ ʜʦ ʪʝʤʧʝʨʘʪʫʨ ʧʽʨʦʣʽʟʫ ʽ ʧʦʚʥʦʪʘ ʝʥʜʦʪʝ-

ʨʤʽʯʥʠʭ ʨʝʘʢʮʽʡ ʨʦʟʢʣʘʜʘʥʥʷ ʢʝʨʦʛʝʥʫ ʚʠʤʘʛʘʻ ʧʦʪʫʞʥʦʛʦ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ. ɼʣʷ 

ʥʘʛʨʽʚʘʥʥʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʽʟʥʽ ʪʝʭʥʦʣʦʛʽʾ ï ʩʧʘʣʶʚʘʥʥʷ ʽʥʰʠʭ ʚʠʢʦʧʥʠʭ 

ʧʘʣʠʚ, ʪʘʢʠʭ, ʷʢ ʧʨʠʨʦʜʥʠʡ ʛʘʟ, ʥʘʬʪʘ, ʚʫʛʽʣʣʷ, ʘ ʪʘʢʦʞ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʤʝʪʦʜʠ 

ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʝʣʝʢʪʨʠʢʠ, ʨʘʜʽʦʭʚʠʣʴ, ʤʽʢʨʦʭʚʠʣʴ, ʨʝʘʢʪʠʚʥʦʟʜʘʪʥʠʭ ʬʣʶʾʜʽʚ.  

ɼʣʷ ʪʦʛʦ, ʱʦʙ ʟʤʝʥʰʠʪʠ, ʘʙʦ ʫʥʠʢʥʫʪʠ ʧʦʩʪʘʯʘʥʥʷ ʟʦʚʥʽʰʥʴʦʾ ʪʝʧʣʦʚʦʾ 

ʝʥʝʨʛʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʘʢʫ ʩʪʨʘʪʝʛʽʶ: ʛʘʟ ʥʘʬʪʦʥʦʩʥʠʭ ʩʣʘʥʮʽʚ ʽ ʢʦʢʩʦʚʠʡ ʙʽ-

ʧʨʦʜʫʢʪ, ʱʦ ʛʝʥʝʨʫʶʪʴʩʷ ʧʽʨʦʣʽʟʦʤ, ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʷʢ ʜʞʝʨʝʣʦ 

ʝʥʝʨʛʽʾ, ʘ ʪʝʧʣʦ, ʷʢʝ ʤʽʩʪʠʪʴʩʷ ʚ ʟʙʽʜʥʝʥʠʭ ʥʘʬʪʦʥʦʩʥʠʭ ʩʣʘʥʮʷʭ ʽ ʾʭʥʽʡ ʟʦʣʽ ï 

ʜʣʷ ʧʦʧʝʨʝʜʥʴʦʛʦ ʨʦʟʽʛʨʽʚʫ ʜʨʦʙʣʝʥʠʭ ʯʘʩʪʠʥʦʢ ʥʘʬʪʦʥʦʩʥʠʭ ʩʣʘʥʮʽʚ.  

ʇʨʠ ʧʨʦʮʝʩʽ ʚʠʜʦʙʫʚʘʥʥʷ ʩʣʘʥʝʮʴ ʜʨʦʙʠʪʴʩʷ ʜʦ ʜʨʽʙʥʠʭ ʰʤʘʪʦʯʢʽʚ, ʱʦʙ 

ʟʙʽʣʴʰʠʪʠ ʧʦʚʝʨʭʥʶ ʨʝʘʢʮʽʾ ʜʣʷ ʧʦʢʨʘʱʘʥʥʷ ʝʢʩʪʨʘʢʮʽʾ. ʊʝʤʧʝʨʘʪʫʨʘ, ʟʘ ʷʢʦʾ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʫʡʥʫʚʘʥʥʷ ʥʘʬʪʦʥʦʩʥʦʛʦ ʩʣʘʥʮʶ, ʟʘʣʝʞʠʪʴ ʚʽʜ ʯʘʩʦʚʦʛʦ ʽʥʪʝʨʚʘ-

ʣʫ ʧʨʦʮʝʩʫ. ɺʽʥ ʧʦʯʠʥʘʻʪʴʩʷ ʧʨʠ 300 ÁC ʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʙʽʣʴʰ ʨʽʟʢʦ, ʰʚʠʜʢʦ ʽ 

ʧʦʚʥʦ ʧʨʠ ʚʠʱʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ. ʂʽʣʴʢʽʩʪʴ ʥʘʬʪʠ, ʱʦ ʧʨʦʜʫʢʫʻʪʴʩʷ, ʟʙʽʣʴʰʫʻʪʴ-

ʩʷ, ʢʦʣʠ ʪʝʤʧʝʨʘʪʫʨʘ ʢʦʣʠʚʘʻʪʴʩʷ ʤʽʞ 480 ʽ 520 ÁC. ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʛʘʟʫ ʥʘʬʪʦ-

ʚʦʛʦ ʩʣʘʥʮʶ ʜʦ ʩʣʘʥʮʝʚʦʾ ʥʘʬʪʠ ʟʘʟʚʠʯʘʡ ʟʙʽʣʴʰʫʻʪʴʩʷ ʟ ʪʝʤʧʝʨʘʪʫʨʦʶ ʨʝʪʦʨ-

ʪʫʚʘʥʥʷ. ɼʣʷ ʩʫʯʘʩʥʠʭ ʧʨʦʮʝʩʽʚ ʦʜʝʨʞʘʥʥʷ ʩʣʘʥʮʝʚʦʾ ʥʘʬʪʠ ʥʘ ʤʽʩʮʽ ʟʘʣʷʛʘʥʥʷ, 

ʷʢʽ ʤʦʞʫʪʴ ʪʨʠʚʘʪʠ ʢʽʣʴʢʘ ʤʽʩʷʮʽʚ, ʥʘʛʨʽʚʘʥʥʷ ʽ ʨʫʡʥʫʚʘʥʥʷ ʤʦʞʫʪʴ ʧʨʦʚʦʜʠʪʠ-

ʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ ʚʽʜ 250 ÁC. ʊʝʤʧʝʨʘʪʫʨʠ ʥʠʞʯʝ 600 ÁC ʻ ʙʽʣʴʰ ʩʧʨʠʷʪʣʠ-

ʚʠʤʠ, ʦʩʢʽʣʴʢʠ ʮʝ ʟʘʧʦʙʽʛʘʻ ʨʫʡʥʫʚʘʥʥʶ ʚʘʧʥʷʢʫ ʡ ʜʦʣʦʤʽʪʫ ʚ ʧʦʨʦʜʽ, ʘ ʪʦʤʫ 

ʦʙʤʝʞʫʻ ʚʠʜʽʣʝʥʥʷ ʉʆ2 ʽ ʚʠʪʨʘʪʫ ʝʥʝʨʛʽʾ.  

ɻʽʜʨʦʛʝʥʽʟʘʮʽʷ ʪʘ ʪʝʨʤʘʣʴʥʝ ʨʦʟʯʠʥʝʥʥʷ (ʨʝʘʢʪʠʚʥʽ ʬʣʶʾʜʥʽ ʧʨʦʮʝʩʠ) ʚʠʣʫ-

ʯʘʶʪʴ ʥʘʬʪʫ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʚʦʜʝʥʴ, ʨʦʟʯʠʥʥʠʢʠ ʘʙʦ ʾʭ ʢʦʤʙʽʥʘʮʽʶ. ʊʝʨʤʘʣʴ-

ʥʝ ʨʦʟʯʠʥʝʥʥʷ ʚʢʣʶʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʯʠʥʥʠʢʽʚ ʧʨʠ ʦʜʥʦʯʘʩʥʦʤʫ ʟʙʽʣʴʰʝʥʥʽ 

ʪʝʤʧʝʨʘʪʫʨ ʽ ʪʠʩʢʽʚ, ʟʙʽʣʴʰʫʶʯʠ ʚʠʭʽʜ ʥʘʬʪʠ ʟʘʚʜʷʢʠ ʢʨʝʢʽʥʛʫ ʨʦʟʯʠʥʝʥʦʛʦ ʦʨ-

ʛʘʥʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ɯʩʥʫʻ ʜʝʢʽʣʴʢʘ ʢʣʘʩʠʬʽʢʘʮʽʡ ʪʝʭʥʦʣʦʛʽʡ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʝʢʩʪʨʘ-

ʛʫʚʘʥʥʷ ʩʣʘʥʮʝʚʦʾ ʥʘʬʪʠ ʽʟ ʥʘʬʪʦʥʦʩʥʦʛʦ ʩʣʘʥʮʶ, ʛʦʣʦʚʥʠʤʠ ʟ ʷʢʠʭ ʻ: ʟʘ ʧʨʠʥ-

ʮʠʧʘʤʠ ʧʨʦʮʝʩʽʚ, ʟʘ ʤʽʩʮʝʤ ʟʙʘʛʘʯʝʥʥʷ, ʟʘ ʤʝʪʦʜʦʤ ʥʘʛʨʽʚʘʥʥʷ, ʟʘ ʚʠʜʦʤ ʪʝʧʣʦ-

ʥʦʩʽʷ, ʟʘ ʨʦʟʤʽʨʦʤ ʯʘʩʪʠʥʦʢ ʚʠʭʽʜʥʦʛʦ ʥʘʬʪʦʚʦʛʦ ʩʣʘʥʮʶ, ʟʘ ʦʨʽʻʥʪʘʮʽʻʶ ʨʝʪʦʨ-

ʪʠ, ʟʘ ʢʦʤʧʣʝʢʩʦʤ ʪʝʭʥʦʣʦʛʽʡ. 
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ʊʝʭʥʦʣʦʛʽʾ ʟʘ ʧʨʠʥʮʠʧʘʤʠ ʧʨʦʮʝʩʽʚ. ɹʘʟʫʶʯʠʩʴ ʥʘ ʟʙʘʛʘʯʝʥʥʽ ʩʠʨʦʾ ʥʘʬʪʠ 

ʪʝʧʣʦʤ ʽ ʨʝʘʛʝʥʪʘʤʠ, ʤʝʪʦʜʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʧʽʨʦʣʽʟ, ʛʽʜʨʦʛʝʥʽʟʘʮʽʶ ʽ ʪʝʨʤʘʣʴʥʝ 

ʨʦʟʯʠʥʝʥʥʷ.   

ʊʝʭʥʦʣʦʛʽʾ ʟʘ ʤʽʩʮʝʤ ʟʙʘʛʘʯʝʥʥʷ. ʇʨʦʮʝʩ ʚʠʣʫʯʝʥʥʷ ʥʘʬʪʠ ʽʟ ʩʣʘʥʮʶ ʤʦʞʝ 

ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʥʘ ʧʦʚʝʨʭʥʽ ʘʙʦ ʚ ʥʘʜʨʘʭ ʟʝʤʣʽ. ʊʦʜʽ ʢʘʞʫʪʴ ʧʨʦ ʪʝʭʥʦʣʦʛʽʾ ʟ ʧʝ-

ʨʝʤʽʱʝʥʥʷʤ ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʘʙʦ ʥʘ ʤʽʩʮʽ ʡʦʛʦ ʟʘʣʷʛʘʥʥʷ.  

ʇʨʠ ʧʝʨʝʨʦʙʮʽ ʟ ʧʝʨʝʤʽʱʝʥʥʷʤ (ʪʘʢʠʡ ʧʨʦʮʝʩ ʪʘʢʦʞ ʥʘʟʠʚʘʶʪʴ ʨʝʪʦʨʪʦ-

ʚʠʤ) ʥʘʬʪʦʚʽ ʩʣʘʥʮʽ ʚʠʜʦʙʫʚʘʶʪʴʩʷ ʥʘʟʝʤʥʠʤ ʯʠ ʧʽʜʟʝʤʥʠʤ ʩʧʦʩʦʙʦʤ ʽ ʧʦʪʽʤ 

ʪʨʘʥʩʧʦʨʪʫʶʪʴʩʷ ʜʦ ʫʩʪʘʥʦʚʦʢ ʟ ʾʭ ʧʝʨʝʨʦʙʢʠ. ʅʘʚʧʘʢʠ, ʧʨʠ ʚʠʣʫʯʝʥʥʽ ʥʘʬʪʠ ʥʘ 

ʤʽʩʮʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʢʝʨʦʛʝʥʫ ʥʘ ʤʽʩʮʽ ʚ ʪʘʢʽʡ ʡʦʛʦ ʬʦʨʤʽ, ʚ ʷʢʽʡ ʚʽʥ 

ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʧʦʢʣʘʜʽ ʥʘʬʪʦʥʦʩʥʦʛʦ ʩʣʘʥʮʶ, ʟ ʷʢʦʛʦ ʧʦʪʽʤ ʧʨʦʜʫʢʪʠ ʧʝʨʝʪʚʦ-

ʨʝʥʥʷ ʝʢʩʪʨʘʛʫʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʘʬʪʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ, ʢʫʜʠ ʚʦʥʠ ʧʽʜʥʽʤʘ-

ʶʪʴʩʷ ʪʘʢʠʤ ʞʝ ʰʣʷʭʦʤ, ʷʢ ʽ ʪʨʘʜʠʮʽʡʥʘ ʩʠʨʘ ʥʘʬʪʘ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʨʦʟʨʦʙʢʠ ʽʟ 

ʧʝʨʝʤʽʱʝʥʥʷʤ ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʩʣʘʥʮʽʚ, ʪʘʢʠʡ ʧʨʦʮʝʩ ʥʝ ʧʝʨʝʜʙʘʯʘʻ ʨʫʜʦ-

ʨʦʟʨʦʙʢʠ, ʪʦʤʫ ʟʙʽʜʥʝʥʽ ʥʘʬʪʦʥʦʩʥʽ ʩʣʘʥʮʽ ʟʘʣʠʰʘʶʪʴʩʷ ʧʽʜ ʟʝʤʣʝʶ.  

ʊʝʭʥʦʣʦʛʽʾ ʟʘ ʤʝʪʦʜʦʤ ʥʘʛʨʽʚʘʥʥʷ. ʄʝʪʦʜ ʧʝʨʝʜʘʯʽ ʪʝʧʣʘ ʚʽʜ ʧʨʦʜʫʢʪʽʚ 

ʩʧʘʣʶʚʘʥʥʷ ʜʦ ʥʘʬʪʦʚʦʛʦ ʩʣʘʥʮʶ ʤʦʞʝ ʙʫʪʠ ʧʨʷʤʠʤ ʽ ʥʝʧʨʷʤʠʤ. ʇʨʷʤʠʤʠ ʥʘ-

ʟʠʚʘʶʪʴ ʤʝʪʦʜʠ, ʜʝ ʧʝʨʝʜʙʘʯʝʥʠʡ ʢʦʥʪʘʢʪ ʧʨʦʜʫʢʪʽʚ ʩʧʘʣʶʚʘʥʥʷ ʽ ʥʘʬʪʦʚʦʛʦ 

ʩʣʘʥʮʶ ʚʩʝʨʝʜʠʥʽ ʨʝʪʦʨʪʠ. ʅʝʧʨʷʤʠʤʠ ʥʘʟʠʚʘʶʪʴ ʤʝʪʦʜʠ, ʱʦ ʧʝʨʝʜʙʘʯʘʶʪʴ ʨʦ-

ʟʤʽʱʝʥʥʷ ʧʨʦʜʫʢʪʽʚ ʛʦʨʽʥʥʷ ʟʟʦʚʥʽ ʚʽʜʥʦʩʥʦ ʨʝʪʦʨʪʠ. ɼʦ ʪʦʛʦ ʞ ʚʦʥʠ ʧʨʝʜʩʪʘʚ-

ʣʝʥʽ ʽʥʰʠʤ ʤʘʪʝʨʽʘʣʦʤ.   

ʊʝʭʥʦʣʦʛʽʾ ʟʘ ʚʠʜʦʤ ʪʝʧʣʦʥʦʩʽʷ. ɿʘ ʚʠʜʦʤ ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴ-

ʩʷ ʜʣʷ ʧʦʩʪʘʯʘʥʥʷ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ ʜʦ ʥʘʬʪʦʥʦʩʥʦʛʦ ʩʣʘʥʮʶ, ʪʝʭʥʦʣʦʛʽʾ ʧʝʨʝʨʦ-

ʙʢʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʤʝʪʦʜʠ ʛʘʟʦʚʠʭ ʥʦʩʽʾʚ ʪʝʧʣʘ, ʪʚʝʨʜʠʭ ʥʦʩʽʾʚ ʪʝʧʣʘ, ʪʨʫʙʥʦʾ 

ʧʝʨʝʜʘʯʽ, ʨʝʘʢʪʠʚʥʦʛʦ ʬʣʶʾʜʫ, ʦʙôʻʤʥʦʛʦ ʥʘʛʨʽʚʘʥʥʷ. ʄʝʪʦʜʠ ʥʦʩʽʾʚ ʪʝʧʣʘ ʤʦ-

ʞʫʪʴ ʧʦʜʽʣʷʪʠʩʷ ʥʘ ʧʨʷʤʽ ʽ ʥʝʧʨʷʤʽ. 

ʆʩʦʙʣʠʚʦʩʪʽ ʪʝʭʥʦʣʦʛʽʡ ʚʠʣʫʯʝʥʥʷ ʽ ʧʝʨʝʨʦʙʢʠ ʟʘ ʤʝʪʦʜʘʤʠ ʥʘʛʨʽʚʘʥʥʷ, 

ʚʠʜʦʤ ʪʝʧʣʦʥʦʩʽʷ, ʟʘ ʤʽʩʮʝʤ ʧʝʨʝʨʦʙʢʠ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 3.1.   

 
ʊʘʙʣʠʮʷ 3.1. ʊʝʭʥʦʣʦʛʽʾ ʚʠʣʫʯʝʥʥʷ ʥʘʬʪʠ ʟʘ ʤʝʪʦʜʦʤ ʥʘʛʨʽʚʘʥʥʷ ʽ ʨʦʟʪʘʰʫʚʘʥʥʷʤ 

ʄʝʪʦʜ ʥʘʛʨʽʚʘʥʥʷ ʅʘ ʟʝʤʥʽʡ ʧʦʚʝʨʭʥʽ ʇʽʜ ʟʝʤʣʝʶ (in situ) 

ɿʦʚʥʽʰʥʷ ʧʦʜʘʯʘ ʪʝʧ-

ʣʘ 

Gas combustion, NTU, Kiviter, Fushun, 

Union A, Paraho Direct, Superior Direct 

Occidental Petroleum MIS, 

LLNL RISE, Geokinetics 

Horizontal, Rio Blanco 

ʊʚʝʨʜʦʛʦ ʧʦʥʦʚʣʶʚʘ-

ʥʦʛʦ ʪʝʧʣʘ (ʽʥʝʨʪʥʽ 

ʘʙʦ ʛʦʨʽʣʽ ʩʣʘʥʮʽ) 

Alberta Taciuk, Galoter, Enefit, Lurgi-

Ruhrgas, TOSCO II, Chevron STB, 

LLNL HRS,Shell Spher, KENTORT II 

- 

ʇʽʜʚʝʜʝʥʥʷ ʯʝʨʝʟ ʩʪʽ-

ʥʢʫ (ʨʽʟʥʝ ʧʘʣʠʚʦ) 

Pumpherston, Fischer Assay, Oil-Tech, 

EcoShale In-Capsule, Combustion 

Resources 

Shell ICP (primary method), 

American Shale Oil CCR, IEP 

Geothermic Fuel Cell 

ɻʘʨʷʯʠʡ ʛʘʟ, ʱʦ ʛʝʥʝ-

ʨʫʻʪʴʩʷ ʟʟʦʚʥʽ 

PetroSIX, Union B, Paraho Indirect, 

Superior Indirect, Syntec (ʧʨʦʮʝʩ ʉʤʽʪ-

ʪʘ) 

Chevron CRUSH, Omnishale, 

MWE IGE 

ʈʝʘʢʪʠʚʥʽ ʬʣʶʾʜʠ 

IGTHytort (ʚʠʩʦʢʠʡ ʪʠʩʢ H2), ʧʨʦʮʝʩʠ 

ʜʦʥʦʨʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, Chattanooga 

ʬʣʶʾʜʥʠʡ ʨʝʘʢʪʦʨ 

Shell ICP (ʜʝʷʢʽ ʦʙôʻʜʥʘʥʥʷ) 

ʆʙôʻʤʥʠʡ ʥʘʛʨʽʚ - ʇʨʦʮʝʩʠ ʨʘʜʽʦʭʚʠʣʴ, ʤʽʢʨʦ-

http://en.wikipedia.org/wiki/Gas_Combustion_Retort_Process
http://en.wikipedia.org/wiki/Nevada%E2%80%93Texas%E2%80%93Utah_Retort
http://en.wikipedia.org/wiki/Kiviter_process
http://en.wikipedia.org/wiki/Fushun_process
http://en.wikipedia.org/wiki/Union_process
http://en.wikipedia.org/wiki/Paraho_process
http://en.wikipedia.org/wiki/Superior_multimineral_process
http://en.wikipedia.org/wiki/Occidental_Petroleum#Oil_shale
http://en.wikipedia.org/wiki/LLNL_RISE_process
http://en.wikipedia.org/wiki/Geokinetics
http://en.wikipedia.org/wiki/Geokinetics
http://en.wikipedia.org/wiki/Rio_Blanco_Oil_Shale_Company
http://en.wikipedia.org/wiki/Alberta_Taciuk_Process
http://en.wikipedia.org/wiki/Galoter_process
http://en.wikipedia.org/wiki/Enefit_process
http://en.wikipedia.org/wiki/Lurgi-Ruhrgas_process
http://en.wikipedia.org/wiki/Lurgi-Ruhrgas_process
http://en.wikipedia.org/wiki/TOSCO_II_process
http://en.wikipedia.org/wiki/Chevron_STB_process
http://en.wikipedia.org/wiki/LLNL_HRS_process
http://en.wikipedia.org/wiki/Shell_Spher_process
http://en.wikipedia.org/wiki/KENTORT_II
http://en.wikipedia.org/wiki/Pumpherston_retort
http://en.wikipedia.org/wiki/Fischer_Assay
http://en.wikipedia.org/wiki/Ambre_Energy#Oil-Tech_process
http://en.wikipedia.org/wiki/Red_Leaf_Resources#Technology
http://en.wikipedia.org/wiki/Combustion_Resources#Shale_oil_extraction
http://en.wikipedia.org/wiki/Combustion_Resources#Shale_oil_extraction
http://en.wikipedia.org/wiki/Shell_in_situ_conversion_process
http://en.wikipedia.org/wiki/American_Shale_Oil#Operations
http://en.wikipedia.org/wiki/Independent_Energy_Partners#Geothermic_Fuels_Cells_Process
http://en.wikipedia.org/wiki/Independent_Energy_Partners#Geothermic_Fuels_Cells_Process
http://en.wikipedia.org/wiki/Petrosix
http://en.wikipedia.org/wiki/Union_process
http://en.wikipedia.org/wiki/Paraho_process
http://en.wikipedia.org/wiki/Superior_multimineral_process
http://en.wikipedia.org/wiki/Chevron_CRUSH
http://en.wikipedia.org/wiki/Omnishale
http://en.wikipedia.org/wiki/Mountain_West_Energy#Technology
http://en.wikipedia.org/wiki/Hytort_process
http://en.wikipedia.org/wiki/Chattanooga_Corporation#Chattanooga_Process
http://en.wikipedia.org/wiki/Chattanooga_Corporation#Chattanooga_Process
http://en.wikipedia.org/wiki/Shell_in_situ_conversion_process
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ʭʚʠʣʴ ʽ ʝʣʝʢʪʨʠʯʥʦʛʦ ʩʪʨʫʤʫ 

 

ʊʝʭʥʦʣʦʛʽʾ ʟʘ ʨʦʟʤʽʨʦʤ ʯʘʩʪʠʥʦʢ ʚʠʭʽʜʥʦʛʦ ʥʘʬʪʦʚʦʛʦ ʩʣʘʥʮʶ. ʈʽʟʥʽ ʪʝʭ-

ʥʦʣʦʛʽʾ ʚʠʣʫʯʝʥʥʷ ʟ ʧʦʚʝʨʭʥʝʚʠʤ ʧʝʨʝʤʽʱʝʥʥʷʤ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʜʽʣʝʥʽ ʟʘ ʨʦʟʤʽ-

ʨʦʤ ʯʘʩʪʠʥʦʢ ʥʘʬʪʦʥʦʩʥʦʛʦ ʩʣʘʥʮʶ, ʷʢʽ ʟʘʚʘʥʪʘʞʫʶʪʴʩʷ ʚ ʨʝʪʦʨʪʫ. ʗʢ ʧʨʘʚʠʣʦ, 

ʪʝʭʥʦʣʦʛʽʾ ʛʘʟʦʚʦʛʦ ʪʝʧʣʦʥʦʩʽʷ ʧʝʨʝʜʙʘʯʘʶʪʴ ʚʘʨʽʘʮʽʾ ʜʽʘʤʝʪʨʫ ʯʘʩʪʠʥʦʢ ʚʽʜ 10 

ʜʦ 100 ʤʤ, ʪʦʜʽ ʷʢ ʧʨʠ ʪʚʝʨʜʦʤʫ ʪʝʧʣʦʥʦʩʽʾ ʽ ʪʝʧʣʦʧʝʨʝʜʘʶʯʠʭ ʪʝʭʥʦʣʦʛʽʷʭ ʯʝ-

ʨʝʟ ʩʪʽʥʢʫ ʜʽʘʤʝʪʨ ʯʘʩʪʠʥʦʢ ʤʘʻ ʙʫʪʠ ʤʝʥʰʠʤ ʥʽʞ 10 ʤʤ.  

ʊʝʭʥʦʣʦʛʽʾ ʟʘ ʦʨʽʻʥʪʘʮʽʻʶ ʨʝʪʦʨʪʠ. ʊʝʭʥʦʣʦʛʽʾ ʧʦʚʝʨʭʥʝʚʦʾ ʧʝʨʝʨʦʙʢʠ 

ʥʘʬʪʦʥʦʩʥʠʭ ʩʣʘʥʮʽʚ ʯʘʩʪʦ ʧʦʜʽʣʷʶʪʴ ʥʘ ʚʝʨʪʠʢʘʣʴʥʽ ʘʙʦ ʛʦʨʠʟʦʥʪʘʣʴʥʽ. ʋ ʚʝʨ-

ʪʠʢʘʣʴʥʠʭ ʨʝʪʦʨʪʘʭ ʩʣʘʥʝʮʴ ʨʫʭʘʻʪʴʩʷ ʟʚʝʨʭʫ ʜʦ ʥʠʟʫ ʟʘ ʨʘʭʫʥʦʢ ʚʣʘʩʥʦʾ ʚʘʛʠ, 

ʪʦʜʽ ʷʢ ʫ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʨʝʪʦʨʪʘʭ ʧʦʪʨʽʙʥʽ ʜʦʜʘʪʢʦʚʽ ʟʫʩʠʣʣʷ ʧʝʨʝʤʽʰʫʚʘʥʥʷ 

ʘʙʦ ʧʝʨʝʢʨʫʯʫʚʘʥʥʷ, ʟʘ ʷʢʦʛʦ ʯʘʩʪʠʥʢʠ ʩʣʘʥʮʶ ʨʫʭʘʶʪʴʩʷ ʟ ʦʜʥʦʛʦ ʢʽʥʮʷ ʢʦʣʦ-

ʥʠ ʜʦ ʽʥʰʦʛʦ. ʅʘʡʯʘʩʪʽʰʝ ʚʝʨʪʠʢʘʣʴʥʽ ʨʝʪʦʨʪʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʛʘʟʦʚʠʡ, ʘ ʛʦʨʠ-

ʟʦʥʪʘʣʴʥʽ ï ʪʚʝʨʜʠʡ ʪʝʧʣʦʥʦʩʽʡ.  

ʂʦʤʧʣʝʢʩʥʽ ʪʝʭʥʦʣʦʛʽʾ. ʊʝʭʥʦʣʦʛʽʾ ʧʝʨʝʨʦʙʢʠ ʩʣʘʥʮʽʚ ʥʘ ʤʽʩʮʽ ʟʘʣʷʛʘʥʥʷ 

ʟʘʟʚʠʯʘʡ ʢʣʘʩʠʬʽʢʫʶʪʴʩʷ ʷʢ ʧʨʦʮʝʩʠ ʚʣʘʩʥʝ ʥʘ ʤʽʩʮʽ ʪʘ ʧʨʦʮʝʩʠ ʤʦʜʠʬʽʢʫʚʘʥʥʷ 

ʥʘ ʤʽʩʮʽ. ʇʝʨʰʽ ʥʝ ʧʝʨʝʜʙʘʯʘʶʪʴ ʨʫʜʦʨʦʟʨʦʙʢʠ ʘʙʦ ʜʨʦʙʣʝʥʥʷ ʥʘʬʪʦʥʦʩʥʠʭ 

ʩʣʘʥʮʽʚ, ʪʦʜʽ ʷʢ ʤʦʜʠʬʽʢʦʚʘʥʽ ʥʘ ʤʽʩʮʽ ʟʘʣʷʛʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʚʢʣʶʯʘʶʪʴ ʙʫʨʽʥʥʷ 

ʽ ʪʨʽʱʠʥʦʫʪʚʦʨʝʥʥʷ ʚ ʙʣʦʮʽ ʧʦʢʣʘʜʫ ʥʘʬʪʦʥʦʩʥʦʛʦ ʩʣʘʥʮʶ, ʜʣʷ ʪʦʛʦ ʱʦʙ ʩʪʚʦ-

ʨʠʪʠ ʧʦʨʦʞʥʠʥʠ ʚ ʧʦʢʣʘʜʽ, ʱʦ ʩʧʨʠʷʶʪʴ ʢʨʘʱʦʤʫ ʧʦʪʦʢʫ ʛʘʟʽʚ ʽ ʬʣʶʾʜʽʚ ʯʝʨʝʟ 

ʧʦʢʣʘʜ, ʪʘʢʠʤ ʯʠʥʦʤ ʟʙʽʣʴʰʫʶʯʠ ʦʙôʻʤ ʽ ʷʢʽʩʪʴ ʧʨʦʜʫʢʫʚʘʥʥʷ ʩʣʘʥʮʝʚʦʾ ʥʘʬʪʠ.   

ʊʝʭʥʦʣʦʛʽʾ ʚʠʣʫʯʝʥʥʷ ʥʘʬʪʠ ʧʨʠ ʧʝʨʝʨʦʙʮʽ ʥʘʬʪʦʥʦʩʥʦʛʦ ʩʣʘʥʮʶ ʟ ʧʝ-

ʨʝʤʽʱʝʥʥʷʤ ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʘ ʧʦʚʝʨʭʥʶ. ʗʢ ʟʛʘʜʫʚʘʣʦʩʴ ʚʠʱʝ, ʚʽʜʤʽʥ-

ʥʦʶ ʨʠʩʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʠʭ ʪʝʭʥʦʣʦʛʽʡ  ʻ ʦʪʨʠʤʘʥʥʷ ʥʘʬʪʦʥʦʩʥʦʛʦ ʩʣʘʥʮʶ 

ʽʟ ʛʽʨʥʠʯʠʭ ʚʠʨʦʙʦʢ, ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʦʪʨʠʤʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʧʦʜʨʽʙʥʝʥʥʷ, 

ʩʠʪʫʚʘʥʥʷ ʪʘ ʧʦʜʘʯʘ ʥʘ ʧʝʨʝʨʦʙʢʫ ʚ ʩʧʝʮʽʘʣʴʥʽ ʢʦʣʦʥʠ (ʨʠʩ. 3.2). ʂʦʣʦʥʘ (ʨʝʪʦ-

ʨʪʘ) ʂʽʨʢʩʘ (A.C. Kirk's retort), ʷʢʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʟ ʩʝʨʝʜʠʥʠ ʜʦ ʢʽʥʮʷ XIX 

ʩʪ., ʙʫʣʘ ʦʜʥʽʻʶ ʽʟ ʧʝʨʰʠʭ ʚʝʨʪʠʢʘʣʴʥʠʭ ʩʣʘʥʮʝʚʦ-ʥʘʬʪʦʚʠʭ ʢʦʣʦʥ. ɰʾ ʜʠʟʘʡʥ ʽ 

ʧʨʠʥʮʠʧʠ ʨʦʙʦʪʠ ʙʫʣʠ ʪʠʧʦʚʠʤʠ ʜʣʷ ʢʽʥʮʷ XIX ʽ ʧʦʯʘʪʢʫ XX ʩʪ. ɺ ʧʦʜʘʣʴʰʦʤʫ 

ʣʠʰʝ ʯʦʪʠʨʠ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʠ ʦʪʨʠʤʘʣʠ ʨʦʟʚʠʪʦʢ ʽ ʤʘʶʪʴ ʢʦʤʝʨʮʽʡʥʝ 

ʟʥʘʯʝʥʥʷ, ʮʝ ï ʂʽʚʽʪʝʨ, ɻʘʣʦʪʝʨ, ʌʫʰʫʥ ʽ ʇʝʪʨʦʩʽʢʩ. 

 

http://en.wikipedia.org/wiki/A.C._Kirk
http://en.wikipedia.org/wiki/Retort
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ʈʠʩ. 3.2. ɿʘʛʘʣʴʥʘ ʩʭʝʤʘ ʪʝʭʥʦʣʦʛʽʾ ʧʝʨʝʨʦʙʢʠ ʥʘʬʪʦʥʦʩʥʦʛʦ ʩʣʘʥʮʶ ʧʨʠ ʧʝʨʝʤʽʱʝʥʥʽ 

ʤʘʪʝʨʽʘʣʫ ʥʘ ʧʦʚʝʨʭʥʶ [Qian, Wang, 2006] 

1 ï ʩʠʩʪʝʤʘ ʜʦʩʪʘʚʢʠ ʧʦʨʦʜʠ; 2 ï ʧʨʠʡʤʘʯ ʽʟ ʩʠʩʪʝʤʦʶ ʢʣʘʧʘʥʽʚ; 3 ï ʙʫʥʢʝʨ; 4 ï ʥʘʢʦʧʠʯʫʚʘʯ 

ʧʘʨʠ ʥʘʬʪʠ ʽ ʛʘʟʫ; 5 ï ʯʘʚʫʥʥʘ ʨʝʪʦʨʪʘ; 6 ï ʧʽʯ ʜʣʷ ʩʧʘʣʶʚʘʥʥʷ ʚʫʛʽʣʣʷ; 7 ï ʧʘʨʦʚʠʡ ʽʥʞʝʢʪʦʨ; 

8 ï ʣʦʪʦʢ ʜʣʷ ʩʪʦʢʫ ʚʦʜʠ 

ʊʝʭʥʦʣʦʛʽʷ ʂʽʚʽʪʝʨ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʤʝʪʦʜʠʢʠ ʽʟ ʟʦʚʥʽʰʥʽʤ ʧʽʜʽʛʨʽʚʦʤ ʤʘʪʝ-

ʨʽʘʣʫ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʧʽʜʛʦʪʦʚʯʠʭ ʨʝʘʢʮʽʡ ʽ ʩʘʤʦʛʦ ʧʨʦʮʝʩʫ ʚʠʣʫʯʝʥʥʷ ʥʘʬʪʠ. 

ʂʦʣʦʥʘ ʚ ʧʨʦʮʝʩʽ ʂʽʚʽʪʝʨ ʨʦʟʪʘʰʦʚʘʥʘ ʚʝʨʪʠʢʘʣʴʥʦ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘʛʨʽʚ ʛʨʫʙʠʭ 

ʯʘʩʪʠʥʦʢ ʥʘʬʪʦʥʦʩʥʦʛʦ ʩʣʘʥʮʶ ʟ ʨʝʮʠʢʣʽʯʥʠʤ ʥʘʜʭʦʜʞʝʥʥʷʤ ʛʘʟʽʚ, ʧʘʨʠ ʽ ʧʦʚʽ-

ʪʨʷ. ɼʣʷ ʧʽʜʪʨʠʤʢʠ ʥʘʜʭʦʜʞʝʥʥʷ ʪʝʧʣʘ ʛʘʟʠ, ʚʢʣʶʯʘʶʯʠ ʽ ʪʽ, ʱʦ ʫʪʚʦʨʠʣʠʩʷ 

ʧʨʠ ʧʝʨʝʨʦʙʮʽ ʥʘʬʪʦʚʦʛʦ ʩʣʘʥʮʶ, ʘ ʪʘʢʦʞ ʚʫʛʣʝʮʝʚʠʡ ʟʘʣʠʰʦʢ (ʢʦʢʩ), ʩʧʘʣʶ-

ʶʪʴʩʷ ʚʩʝʨʝʜʠʥʽ ʢʦʣʦʥʠ. ʉʚʽʞʠʡ ʥʘʬʪʦʚʠʡ ʩʣʘʥʝʮʴ ʧʦʪʨʘʧʣʷʻ ʫ ʚʝʨʭʥʶ ʯʘʩʪʠʥʫ 

ʢʦʣʦʥʠ ʽ ʥʘʛʨʽʚʘʻʪʴʩʷ ʛʘʟʘʤʠ, ʱʦ ʧʽʜʥʽʤʘʶʪʴʩʷ, ʧʨʦʭʦʜʷʯʠ ʧʦ ʣʘʪʝʨʘʣʽ, ʽ ʚʠʢʣʠ-

ʢʘʻ ʨʦʟʢʣʘʜʘʥʥʷ ʩʣʘʥʮʶ. ʇʽʨʦʣʽʟ ʟʘʚʝʨʰʫʻʪʴʩʷ ʚ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʢʦʣʦʥʠ, ʜʝ ʟʘ-

ʣʠʰʢʠ ʩʣʘʥʮʶ ʢʦʥʪʘʢʪʫʶʪʴ ʟ ʛʘʨʷʯʠʤ ʛʘʟʦʤ, ʧʘʨʦʶ ʽ ʧʦʚʽʪʨʷʤ, ʟʘʚʜʷʢʠ ʯʦʤʫ 

ʚʦʥʠ ʥʘʛʨʽʚʘʶʪʴʩʷ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ ʧʨʠʙʣʠʟʥʦ 900 ÁC, ʱʦ ʚʠʢʣʠʢʘʻ ʾʭ ʛʘʟʠʬʽʢʘ-

ʮʽʶ ʽ ʚʠʧʘʣʶʚʘʥʥʷ ʟʘʣʠʰʢʦʚʦʛʦ ʚʫʛʣʝʮʶ (ʢʦʢʩʫʚʘʥʥʷ). ʇʘʨʠ ʩʣʘʥʮʝʚʦʾ ʥʘʬʪʠ ʽ 

ʟʘʣʫʯʝʥʠʡ ʛʘʟ ʜʘʣʽ ʥʘʜʭʦʜʷʪʴ ʚ ʢʦʥʜʝʥʩʘʮʽʡʥʫ ʩʠʩʪʝʤʫ, ʜʝ ʨʽʜʢʽ ʚʫʛʣʝʚʦʜʥʽ ʟʙʠ-

ʨʘʶʪʴʩʷ, ʪʦʜʽ ʷʢ ʛʘʟʠ ʧʦʚʝʨʪʘʶʪʴʩʷ ʥʘʟʘʜ ʚ ʢʦʣʦʥʫ. ʄʝʪʦʜ ʂʽʚʽʪʝʨ ʧʦʪʨʝʙʫʻ ʚʝ-

ʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʚʦʜʠ, ʷʢʘ ʟʘʙʨʫʜʥʶʻʪʴʩʷ ʧʽʜ ʯʘʩ ʧʨʦʮʝʩʫ, ʘ ʪʚʝʨʜʽ ʚʽʜʭʦʜʠ ʤʽʩ-

ʪʷʪʴ ʚʦʜʦʨʦʟʯʠʥʥʽ ʪʦʢʩʠʯʥʽ ʢʦʤʧʦʥʝʥʪʠ.  

ʊʝʭʥʦʣʦʛʽʷ ɻʘʣʦʪʝʨ ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʝʚʽʡ ʧʝʨʝʨʦʙʮʽ ʤʘʪʝʨʽʘʣʫ ʽʟ ʟʘ-

ʩʪʦʩʫʚʘʥʥʷʤ ʛʘʨʷʯʦʾ ʮʠʢʣʽʯʥʦʾ ʪʚʝʨʜʦʬʘʟʥʦʾ ʤʝʪʦʜʠʢʠ. ɺ ʮʴʦʤʫ ʧʨʦʮʝʩʽ ʚʠʢʦ-

ʨʠʩʪʦʚʫʻʪʴʩʷ ʛʦʨʠʟʦʥʪʘʣʴʥʘ ʮʠʣʽʥʜʨʠʯʥʘ ʢʦʣʦʥʘ ʟʛʣʘʜʞʝʥʦʾ ʬʦʨʤʠ. ʇʦʜʨʽʙʥʝ-

ʥʠʡ ʤʘʪʝʨʽʘʣ ʧʽʜʩʫʰʫʻʪʴʩʷ ʫ ʬʣʶʾʜʠʟʦʚʘʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʟʘ ʨʘʭʫʥʦʢ ʢʦʥʪʘʢʪʫ ʟ 

ʛʘʨʷʯʠʤʠ ʛʘʟʘʤʠ. ʇʽʩʣʷ ʩʫʰʢʠ ʽ ʧʦʧʝʨʝʜʥʴʦʛʦ ʥʘʛʨʽʚʘʥʥʷ ʜʦ 135 ÁC ʯʘʩʪʠʥʢʠ 

ʩʣʘʥʮʶ ʚʽʜʜʽʣʷʶʪʴʩʷ ʚʽʜ ʛʘʟʽʚ ʩʝʧʘʨʘʮʽʻʶ ʚ ʮʠʢʣʦʪʨʦʥʽ. ʉʣʘʥʝʮʴ ʪʨʘʥʩʧʦʨʪʫ-

ʻʪʴʩʷ ʜʦ ʢʘʤʝʨ ʟʤʽʰʫʚʘʥʥʷ ʽʟ ʛʘʨʷʯʠʤ ʧʦʧʝʣʦʤ ʧʨʠ 800 ÁC. ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʥʘ-

ʬʪʦʚʦʛʦ ʩʣʘʥʮʝʚʦʛʦ ʧʦʧʝʣʫ ʽ ʩʚʽʞʦʛʦ ʥʘʬʪʦʚʦʛʦ ʩʣʘʥʮʶ ʩʪʘʥʦʚʠʪʴ 2,8ï3,0 : 1. 

ʉʫʤʽʰ ʧʦʜʘʻʪʴʩʷ ʫ ʛʝʨʤʝʪʠʯʥʠʡ ʦʙôʻʤ, ʜʝ ʧʝʨʝʤʽʰʫʻʪʴʩʷ. ʇʽʨʦʣʽʟ ʚʽʜʙʫʚʘʻʪʴʩʷ 
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ʚ ʫʤʦʚʘʭ ʜʝʬʽʮʠʪʫ ʢʠʩʥʶ. ʊʝʤʧʝʨʘʪʫʨʘ ʧʽʨʦʣʽʟʫ ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʥʘ ʨʽʚʥʽ 800 ÁC. 

ʆʪʨʠʤʘʥʽ ʥʘʬʪʦʚʽ ʧʘʨʠ ʽ ʛʘʟʠ ʦʯʠʱʫʶʪʴʩʷ ʚ ʮʠʢʣʦʥʽ ʽ ʪʨʘʥʩʧʦʨʪʫʶʪʴʩʷ ʜʦ ʢʦʥ-

ʜʝʥʩʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ (ʢʦʣʦʥʘ ʨʝʢʪʠʬʽʢʘʮʽʾ), ʜʝ ʩʣʘʥʮʝʚʘ ʥʘʬʪʘ ʢʦʥʜʝʥʩʫʻʪʴʩʷ. ɺ 

ʦʯʠʱʝʥʽʡ ʬʦʨʤʽ ʚʽʥ ʧʦʚʝʨʪʘʻʪʴʩʷ ʜʣʷ ʥʘʛʨʽʚʘʥʥʷ ʽ ʩʫʰʢʠ ʥʘʬʪʦʚʦʛʦ ʩʣʘʥʮʶ. 

ʇʨʦʮʝʩ ʤʘʻ ʚʠʩʦʢʠʡ ʚʠʭʽʜ ʧʨʦʜʫʢʪʫ (85ï90 %), ʩʢʣʘʜʘʶʯʠ 48 ʤ
3
 ʥʘ 1 ʪ ʩʣʘʥʮʶ. 

ʗʢʽʩʪʴ ʥʘʬʪʠ ʻ ʚʽʜʥʦʩʥʦ ʭʦʨʦʰʦʶ, ʘʣʝ ʫʩʪʘʪʢʫʚʘʥʥʷ ʻ ʩʧʝʮʠʬʽʯʥʠʤ ʽ ʤʘʣʦʧʨʦ-

ʜʫʢʪʠʚʥʠʤ. ʎʝʡ ʤʝʪʦʜ ʟʤʝʥʰʫʻ ʢʽʣʴʢʽʩʪʴ ʟʘʙʨʫʜʥʠʢʽʚ, ʧʦʨʽʚʥʷʥʦ ʟ ʪʝʭʥʦʣʦʛʽʻʶ 

ʽʟ ʟʦʚʥʽʰʥʽʤ ʥʘʛʨʽʚʦʤ ʢʦʤʧʦʥʝʥʪʽʚ, ʦʩʢʽʣʴʢʠ ʚʠʢʦʨʠʩʪʦʚʫʻ ʤʝʥʰʝ ʚʦʜʠ, ʘʣʝ 

ʧʨʦʜʫʢʫʻ ʚʫʛʣʝʢʠʩʣʠʡ ʛʘʟ, ʢʘʣʴʮʽʻʚʽ ʩʫʣʴʬʽʜʠ ʽ ʚʫʛʣʝʮʝʚʽ ʜʠʩʫʣʴʬʽʜʠ.    

ʄʝʪʦʜʠʢʘ ʌʫʰʫʥ ʧʝʨʝʜʙʘʯʘʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʥʫʪʨʽʰʥʽʭ ʪʝʭʥʦʣʦʛʽʡ, ʭʦʯʘ 

ʤʦʞʝ ʚʢʣʶʯʘʪʠ ʽ ʟʦʚʥʽʰʥʻ ʛʘʟʦʚʝ ʥʘʛʨʽʚʘʥʥʷ. ʄʝʪʦʜ ʚʠʢʦʨʠʩʪʦʚʫʻ ʚʝʨʪʠʢʘʣʴʥʫ 

ʢʦʣʦʥʫ ʮʠʣʽʥʜʨʠʯʥʦʛʦ ʪʠʧʫ ʽʟ ʩʪʘʣʝʚʦʶ ʟʦʚʥʽʰʥʴʦʶ ʦʙʦʣʦʥʢʦʶ, ʚʠʢʣʘʜʝʥʦʶ 

ʟʩʝʨʝʜʠʥʠ ʚʦʛʥʝʪʨʠʚʢʦʶ ʮʝʛʣʦʶ. ʂʦʣʦʥʘ ʤʘʻ ʚʠʩʦʪʫ ʧʦʥʘʜ 10 ʤ, ʾʾ ʚʥʫʪʨʽʰʥʽʡ 

ʜʽʘʤʝʪʨ ʩʪʘʥʦʚʠʪʴ 3 ʤ. ɺʠʭʽʜʥʽ ʯʘʩʪʠʥʢʠ ʥʘʬʪʦʥʦʩʥʦʛʦ ʩʣʘʥʮʶ ʨʦʟʤʽʨʦʤ ʚʽʜ 10 

ʜʦ 75 ʤʤ ʟʘʚʘʥʪʘʞʫʶʪʴ ʟʚʝʨʭʫ ʢʦʣʦʥʠ. ʋ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʩʣʘʥʝʮʴ ʧʽʜʩʫʰʫʻʪʴʩʷ 

ʽ ʥʘʛʨʽʚʘʻʪʴʩʷ ʛʘʨʷʯʠʤ ʛʘʟʦʤ, ʷʢʠʡ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʥʴʦʛʦ, ʚʠʢʣʠʢʘʶʯʠ ʜʝʟʽʥʪʝ-

ʛʨʘʮʽʶ ʧʦʨʦʜʠ. ʇʽʨʦʣʽʟ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʠ 500 
ʦ
C. ʋʪʚʦʨʝʥʘ ʥʘʬʪʦʚʘ ʧʘʨʘ ʽ ʛʘʟʠ 

ʚʠʭʦʜʷʪʴ ʟʚʝʨʭʫ ʢʦʣʦʥʠ, ʦʩʢʽʣʴʢʠ ʛʘʨʷʯʽ ʛʘʟʠ ʽ ʧʘʨʠ ʥʘʬʪʠ ʨʫʭʘʶʪʴʩʷ ʟʥʠʟʫ 

ʚʚʝʨʭ ʢʦʣʦʥʠ ʚʝʨʪʠʢʘʣʴʥʦ, ʘ ʥʝ ʜʽʘʛʦʥʘʣʴʥʦ, ʷʢ ʫ ʧʨʦʮʝʩʽ ʂʽʚʽʪʝʨ. ʇʽʜ ʯʘʩ ʧʽʨʦ-

ʣʽʟʫ ʥʘʬʪʦʚʠʡ ʩʣʘʥʝʮʴ ʨʦʟʢʣʘʜʘʻʪʴʩʷ ʜʦ ʩʣʘʥʮʝʚʦʛʦ ʢʦʢʩʫ, ʷʢʠʡ ʨʘʟʦʤ ʽʟ ʧʦʚʽʪ-

ʨʷʥʦ-ʧʘʨʦʚʦʶ ʩʫʤʽʰʰʶ ʣʦʢʘʣʽʟʫʻʪʴʩʷ ʚ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʢʦʣʦʥʠ, ʥʘʛʨʽʚʘʶʯʠ ʛʘ-

ʟʠ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʧʽʨʦʣʽʟʫ. ɻʘʟʠ ʨʝʮʠʨʢʫʣʶʶʪʴ, ʧʽʩʣʷ ʚʠʭʦʜʫ ʽʟ ʢʦʣʦʥʠ ʚʦʥʠ 

ʦʭʦʣʦʜʞʫʶʪʴʩʷ ʚ ʩʠʩʪʝʤʘʭ ʢʦʥʜʠʮʽʶʚʘʥʥʷ, ʜʝ ʢʦʥʜʝʥʩʫʻʪʴʩʷ ʩʣʘʥʮʝʚʘ ʥʘʬʪʘ. 

ʇʨʦʙʣʝʤʦʶ ʧʨʦʮʝʩʫ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʚʦʜʠ, ʷʢʘ ʩʷʛʘʻ ʩʧʽʚʚʽʜ-

ʥʦʰʝʥʥʷ (6ï7)/1 ʚʽʜʥʦʩʥʦ ʦʪʨʠʤʘʥʦʛʦ ʚʠʭʦʜʫ ʥʘʬʪʠ. ɼʦʜʘʪʢʦʚʦʶ ʧʨʦʙʣʝʤʦʶ ʻ 

ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʚʽʜʭʦʜʽʚ. ʎʷ ʪʝʭʥʦʣʦʛʽʷ ʤʘʣʦ ʧʨʠʜʘʪʥʘ ʜʣʷ ʥʝʚʝʣʠʢʠʭ ʨʦʜʦʚʠʱ 

ʨʫʜ ʪʘ ʟʘ ʚʤʽʩʪʫ ʥʘʬʪʠ ʤʝʥʰʝ 5 %.    

ʊʝʭʥʦʣʦʛʽʷ ʇʝʪʨʦʩʽʢʩ ʟʘʩʪʦʩʦʚʫʻ ʟʦʚʥʽʰʥʴʦʛʝʥʝʨʦʚʘʥʠʡ ʛʘʨʷʯʠʡ ʛʘʟ ʜʣʷ 

ʧʽʨʦʣʽʟʫ ʥʘʬʪʦʥʦʩʥʠʭ ʩʣʘʥʮʽʚ ʽ ʚʠʢʦʨʠʩʪʦʚʫʻ ʧʨʦʜʫʢʪʠ ʧʦʚʝʨʭʥʝʚʦʾ ʨʦʟʨʦʙʢʠ. 

ʇʽʩʣʷ ʚʠʜʦʙʫʪʢʫ ʩʣʘʥʮʽ ʪʨʘʥʩʧʦʨʪʫʶʪʴʩʷ, ʜʨʦʙʣʷʪʴʩʷ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʨʦʟʤʽʨʽʚ. 

ʇʽʩʣʷ ʧʦʜʨʽʙʥʝʥʥʷ ʯʘʩʪʠʥʢʠ ʤʘʶʪʴ ʧʝʨʝʚʘʞʥʦ ʚʠʛʣʷʜ ʧʘʨʘʣʝʣʝʧʽʧʝʜʽʚ. ɺʦʥʠ 

ʪʨʘʥʩʧʦʨʪʫʶʪʴʩʷ ʢʦʥʚʝʻʨʦʤ ʫ ʚʝʨʪʠʢʘʣʴʥʽ ʮʠʣʽʥʜʨʠʯʥʽ ʢʦʣʦʥʠ, ʜʝ ʩʣʘʥʝʮʴ ʥʘ-

ʛʨʽʚʘʻʪʴʩʷ ʜʦ ʧʨʠʙʣʠʟʥʦ 500 ÁC ʜʣʷ ʧʽʨʦʣʽʟʫ. ʅʘʬʪʦʥʦʩʥʠʡ ʩʣʘʥʝʮʴ ʟʘʩʠʧʘʻʪʴʩʷ 

ʯʝʨʝʟ ʚʝʨʭ ʢʦʣʦʥʠ, ʪʦʜʽ ʷʢ ʛʘʨʷʯʠʡ ʛʘʟ ʧʦʜʘʻʪʴʩʷ ʚ ʾʾ ʩʝʨʝʜʥʶ ʯʘʩʪʠʥʫ. ʅʘʬʪʦ-

ʚʠʡ ʩʣʘʥʝʮʴ ʥʘʛʨʽʚʘʻʪʴʩʷ ʛʘʟʦʤ, ʢʦʣʠ ʨʫʭʘʻʪʴʩʷ ʚʥʠʟ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʢʝʨʦʛʝʥ ʩʣʘ-

ʥʮʶ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ ʧʘʨʠ ʥʘʬʪʠ ʽ ʜʦʜʘʪʢʦʚʠʡ ʛʘʟ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʝʣʝʢʪʨʦʩʪʘ-

ʪʠʯʥʦʛʦ ʦʩʘʜʞʫʚʘʯʘ ʥʘʬʪʘ ʚʠʜʽʣʷʻʪʴʩʷ ʽ ʚʠʣʫʯʘʻʪʴʩʷ ʽʟ ʢʦʣʦʥʠ. ɻʘʟ ʧʦʜʽʣʷʻʪʴʩʷ 

ʥʘ ʪʨʠ ʯʘʩʪʠʥʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʧʦʚʪʦʨʥʦʛʦ ʥʘʛʨʽʚʘʥʥʷ ʽ ʧʝʨʝʜʘʯʽ ʪʝ-

ʧʣʘ ʥʘ ʩʚʽʞʽ ʩʣʘʥʮʝʚʽ ʯʘʩʪʠʥʢʠ, ʘ ʪʘʢʦʞ ʜʣʷ ʦʭʦʣʦʜʞʝʥʥʷ ʽ ʚʠʜʽʣʝʥʥʷ ʬʨʘʢʮʽʡ 

ʩʚʽʪʣʦʾ ʥʘʬʪʠ ʽ ʚʦʜʠ, ʦʪʨʠʤʘʥʥʷ ʟʨʽʜʞʝʥʦʛʦ ʛʘʟʫ ʪʘ ʚʠʣʫʯʝʥʥʷ ʩʽʨʢʠ. 

ʊʝʭʥʦʣʦʛʽʾ ʚʠʣʫʯʝʥʥʷ ʥʘʬʪʠ ʥʘ ʤʽʩʮʽ ʟʘʣʷʛʘʥʥʷ. ʊʝʭʥʦʣʦʛʽʷ ʚʠʣʫʯʝʥʥʷ 

ʥʘʬʪʠ ʥʘ ʤʽʩʮʽ ʟʘʣʷʛʘʥʥʷ ʥʘʬʪʦʥʦʩʥʠʭ ʩʣʘʥʮʽʚ ʧʝʨʝʜʙʘʯʘʻ ʥʘʛʨʽʚʘʥʥʷ ʦʩʪʘʥʥʽʭ 

ʥʘ ʛʣʠʙʠʥʽ ʟʘ ʨʘʭʫʥʦʢ ʚʧʦʨʩʢʫʚʘʥʥʷ ʛʘʨʷʯʠʭ ʬʣʶʾʜʽʚ ʫ ʧʦʨʦʜʠ ʘʙʦ ʞ ʟʘ ʨʘʭʫʥʦʢ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʽʥʽʡʥʠʭ, ʘʙʦ ʧʣʦʱʠʥʥʠʭ ʜʞʝʨʝʣ ʥʘʛʨʽʚʘʥʥʷ. ʎʽ ʧʨʦʮʝʩʠ ʩʫʧʨʦ-
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ʚʦʜʞʫʶʪʴʩʷ ʪʝʨʤʦʧʝʨʝʜʘʯʝʶ ʽ ʢʦʥʚʝʢʮʽʻʶ ʜʣʷ ʨʦʟʧʦʜʽʣʫ ʪʝʧʣʘ ʥʘ ʧʦʪʨʽʙʥʽʡ 

ʧʣʦʱʽ. ʉʣʘʥʮʝʚʘ ʥʘʬʪʘ ʚʠʣʫʯʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʝʨʪʠʢʘʣʴʥʠʭ ʩʚʝʨʜʣʦʚʠʥ. ʎʽ 

ʪʝʭʥʦʣʦʛʽʾ ʟʜʘʪʥʽ ʟʘʙʝʟʧʝʯʠʪʠ ʙʽʣʴʰ ʧʦʚʥʝ ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʩʣʘʥʮʝʚʦʾ ʥʘʬʪʠ ʟ ʜʘ-

ʥʦʾ ʜʽʣʷʥʢʠ, ʥʽʞ ʪʝʭʥʦʣʦʛʽʾ ʚʠʜʦʙʫʚʘʥʥʷ ʩʣʘʥʮʽʚ ʥʘ ʧʦʚʝʨʭʥʽ, ʦʩʢʽʣʴʢʠ ʩʚʝʨʜʣʦ-

ʚʠʥʘʤʠ ʤʦʞʥʘ ʦʭʦʧʠʪʠ ʙʽʣʴʰʠʡ ʦʙôʻʤ ʧʨʦʩʪʦʨʫ, ʥʽʞ ʧʦʚʝʨʭʥʝʚʠʤʠ ʚʠʨʦʙʢʘʤʠ. 

ʂʨʽʤ ʪʦʛʦ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʽʡ ʤʦʞʥʘ ʚʠʣʫʯʘʪʠ ʩʣʘʥʮʝʚʫ ʥʘʬʪʫ ʽʟ 

ʥʠʟʴʢʦʢʦʥʜʠʮʽʡʥʠʭ ʧʦʢʣʘʜʽʚ ʟ ʧʦʨʽʚʥʷʥʦ ʥʠʟʴʢʠʤ ʚʤʽʩʪʦʤ ʢʝʨʦʛʝʥʫ, ʷʢʽ ʥʝʤʦʞ-

ʣʠʚʦ ʚʠʜʦʙʫʚʘʪʠ ʪʨʘʜʠʮʽʡʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ ʧʦʚʝʨʭʥʝʚʦʾ ʨʫʜʦʨʦʟʨʦʙʢʠ.  

ʇʽʜ ʯʘʩ ɼʨʫʛʦʾ ʩʚʽʪʦʚʦʾ ʚʽʡʥʠ ʤʦʜʠʬʽʢʦʚʘʥʠʡ ʧʨʦʮʝʩ ʚʠʣʫʯʝʥʥʷ ʥʘ ʤʽʩʮʽ 

ʟʘʣʷʛʘʥʥʷ ʙʫʚ ʟʘʧʨʦʚʘʜʞʝʥʠʡ ʙʝʟ ʦʩʦʙʣʠʚʦʛʦ ʫʩʧʽʭʫ ʚ ʅʽʤʝʯʯʠʥʽ. ʆʜʥʠʤ ʽʟ ʧʦ-

ʯʘʪʢʦʚʠʭ ʨʽʟʥʦʚʠʜʽʚ ʧʨʦʮʝʩʫ ʙʫʣʦ ʧʨʦʚʝʜʝʥʥʷ ʧʽʜʟʝʤʥʦʾ ʛʘʟʠʬʽʢʘʮʽʾ ʟʘ ʜʦʧʦʤʦ-

ʛʦʶ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ (ʤʝʪʦʜ Ljungstrºm). ʎʝʡ ʧʨʦʮʝʩ ʟʘʧʨʦʚʘʜʞʫʚʘʚʩʷ ʤʽʞ 

1940 ʽ 1966 ʨʦʢʘʤʠ ʜʣʷ ʝʢʩʪʨʘʢʮʽʾ ʩʣʘʥʮʝʚʦʾ ʥʘʬʪʠ ʚ ʐʚʝʮʽʾ (Kvarntorp).  

ɼʦ 1980-ʠʭ ʨʦʢʽʚ ʙʘʛʘʪʦ ʨʽʟʥʦʚʠʜʽʚ ʧʨʦʮʝʩʫ ʚʠʣʫʯʝʥʥʷ ʥʘʬʪʠ ʥʘ ʤʽʩʮʽ ʟʘʣʷ-

ʛʘʥʥʷ ʩʣʘʥʮʽʚ ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʦ ʚ ʉʐɸ. ʇʝʨʰʠʡ ʤʦʜʠʬʽʢʦʚʘʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ ʟ 

ʚʠʣʫʯʝʥʥʷ ʥʘʬʪʠ ʥʘ ʤʽʩʮʽ ʟʘʣʷʛʘʥʥʷ ʩʣʘʥʮʽʚ ʫ ʉʐɸ ʙʫʚ ʟʜʽʡʩʥʝʥʠʡ Occidental 

Petroleum ʚ 1972 ʨ. ʚ ʂʦʣʦʨʘʜʦ (Logan Wash). ʋ ʥʘʡʥʦʚʽʰʠʭ ʪʝʭʥʦʣʦʛʽʷʭ ʜʦʩʣʽ-

ʜʞʫʶʪʴ ʨʽʟʥʽ ʚʘʨʽʘʮʽʾ ʤʝʪʦʜʫ ʽʟ ʟʤʽʥʦʶ ʜʞʝʨʝʣ ʪʝʧʣʘ ʽ ʪʝʧʣʦʚʠʤʠ ʧʝʨʝʜʘʚʘʣʴ-

ʥʠʤʠ ʩʠʩʪʝʤʘʤʠ. ʆʜʥʠʤ ʟ ʧʨʠʢʣʘʜʽʚ ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʽʡ ʻ ʟʘʤʦʨʦʞʫʚʘʥʥʷ ʩʪʽʥ-

ʢʠ, ʷʢʝ ʨʦʟʨʦʙʣʷʣʦʩʷ ʢʦʤʧʘʥʽʻʶ Shell ʜʣʷ ʚʠʣʫʯʝʥʥʷ ʥʘʬʪʠ ʽʟ ʩʣʘʥʮʽʚ in situ. 

ɻʦʣʦʚʥʦʶ ʤʝʪʦʶ ʾʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʻ ʚʽʜʦʢʨʝʤʣʝʥʥʷ ʜʽʣʷʥʦʢ, ʜʝ ʚʽʜʙʫʚʘʶʪʴʩʷ 

ʧʨʦʮʝʩʠ ʚʽʜʜʽʣʝʥʥʷ ʥʘʬʪʠ, ʚʽʜ ʦʪʦʯʫʶʯʠʭ ʾʭ ʙʣʦʢʽʚ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ (ʨʠʩ. 3.3).  

 

 
ʈʠʩ. 3.3. ʉʭʝʤʘ ʪʝʭʥʦʣʦʛʽʾ ʟʘʤʦʨʦʞʫʚʘʥʥʷ ʩʪʽʥʢʠ [Qian, Wang, 2006] 

 

ʄʝʪʦʜ ʧʨʦʚʽʜʥʦʩʪʽ ʩʪʽʥʢʠ. ɿʘ ʮʽʻʾ ʪʝʭʥʦʣʦʛʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʘʛʨʽʚʥʽ 

ʝʣʝʤʝʥʪʠ ʘʙʦ ʛʘʨʷʯʽ ʪʨʫʙʠ, ʨʦʟʪʘʰʦʚʘʥʽ ʚʩʝʨʝʜʠʥʽ ʬʦʨʤʘʮʽʾ ʥʘʬʪʦʚʦʛʦ ʩʣʘʥʮʶ. 

http://en.wikipedia.org/wiki/Fredrik_Ljungstr%C3%B6m
http://en.wikipedia.org/wiki/Kumla_Municipality
http://en.wikipedia.org/wiki/Occidental_Petroleum
http://en.wikipedia.org/wiki/Occidental_Petroleum
http://en.wikipedia.org/wiki/Royal_Dutch_Shell
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ʇʨʦʮʝʩ Shell ICP ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʣʝʢʪʨʠʯʥʠʭ ʥʘʛʨʽʚʥʠʭ ʝʣʝʤʝʥʪʽʚ 

ʜʣʷ ʥʘʛʨʽʚʘʥʥʷ ʰʘʨʫ ʥʘʬʪʦʥʦʩʥʦʛʦ ʩʣʘʥʮʶ ʚʽʜ 340ʜʦ 370 ÁC ʟʘ ʧʝʨʽʦʜ ʧʨʠʙʣʠʟ-

ʥʦ 4 ʨʦʢʠ. ʆʙʣʘʩʪʴ, ʚ ʷʢʽʡ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʦʮʝʩ, ʽʟʦʣʶʻʪʴʩʷ ʚʽʜ ʦʪʦʯʫʶʯʠʭ ˇʨʫʥ-

ʪʦʚʠʭ ʚʦʜ ʟʘʤʦʨʦʞʝʥʠʤʠ ʩʪʽʥʢʘʤʠ ʰʣʷʭʦʤ ʟʘʧʦʚʥʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʮʠʨʢʫʣʶʶ-

ʯʠʤ ʩʫʧʝʨʭʦʣʦʜʥʠʤ ʬʣʶʾʜʦʤ. ʅʝʜʦʣʽʢʠ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ï ʚʝʣʠʢʽ ʚʠʪʨʘʪʠ ʝʣʝʢʪ-

ʨʦʝʥʝʨʛʽʾ, ʦʙôʻʤʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜʠ ʽ ʨʠʟʠʢ ʟʘʙʨʫʜʥʝʥʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ. ʄʝ-

ʪʦʜ ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʟ ʧʦʯʘʪʢʫ 1980-ʠʭ ʨʨ. ʽ ʧʝʨʝʚʽʨʷʚʩʷ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽʡ ʜʽ-

ʣʷʥʮʽ ʄʘʭʦʛʘʥʽ (Piceance Basin). ɺ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʴ ʫ 2004 ʨ. ʚʠʜʦʙʫʪʦ 

270 ʤ
3
 ʥʘʬʪʠ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽʡ ʜʽʣʷʥʮʽ ʨʦʟʤʽʨʦʤ 9,1 Ĭ 12 ʤ. 

ʄʝʪʦʜ American Shale Oil CCR Process. ɺ ʮʴʦʤʫ ʤʝʪʦʜʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʧʝʨʝʛʨʽʪʘ ʧʘʨʘ ʘʙʦ ʽʥʰʠʡ ʪʝʧʣʦʧʝʨʝʜʘʚʘʣʴʥʠʡ ʥʦʩʽʡ, ʷʢʠʡ ʮʠʨʢʫʣʶʻ ʯʝʨʝʟ ʩʝ-

ʨʽʶ ʪʨʫʙ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʥʠʞʯʝ ʰʘʨʫ ʥʘʬʪʦʥʦʩʥʦʛʦ ʩʣʘʥʮʶ, ʟ ʷʢʦʛʦ ʙʫʜʝ ʚʽʜʙʫ-

ʚʘʪʠʩʴ ʝʢʩʪʨʘʢʮʽʷ. ʉʠʩʪʝʤʘ ʚʢʣʶʯʘʻ ʛʦʨʠʟʦʥʪʘʣʴʥʽ ʩʚʝʨʜʣʦʚʠʥʠ, ʯʝʨʝʟ ʷʢʽ ʧʨʦ-

ʭʦʜʠʪʴ ʧʘʨʘ, ʪʘ ʚʝʨʪʠʢʘʣʴʥʽ ʩʚʝʨʜʣʦʚʠʥʠ, ʱʦ ʟʙʠʨʘʶʪʴ ʚʫʛʣʝʚʦʜʥʽ (ʨʠʩ. 3.4). 

ʅʘʛʨʽʚʘʥʥʷ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʰʣʷʭʦʤ ʛʦʨʽʥʥʷ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ ʯʠ ʧʨʦʧʘʥʫ ʚ ʧʦʯʘ-

ʪʢʦʚʽʡ ʬʘʟʽ ʘʙʦ ʛʘʟʦʤ ʥʘʬʪʦʥʦʩʥʦʛʦ ʩʣʘʥʮʶ ʥʘ ʥʘʩʪʫʧʥʽʡ ʩʪʘʜʽʾ. 

ʄʝʪʦʜ Geothermic Fuels Cells Process (IEPGFC), ʨʦʟʨʦʙʣʝʥʠʡ ʢʦʤʧʘʥʽʻʶ 

Independent Energy Partners, ʧʝʨʝʜʙʘʯʘʻ ʚʠʣʫʯʝʥʥʷ ʩʣʘʥʮʝʚʦʾ ʥʘʬʪʠ ʟʘʚʜʷʢʠ ʚʠ-

ʢʦʨʠʩʪʘʥʥʶ ʚʠʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʘʣʠʚʥʠʭ ʢʦʤʽʨʦʢ, ʨʦʟʤʽʱʝʥʠʭ ʚ ʤʝʞʘʭ ʬʦ-

ʨʤʘʮʽʾ ʥʘʬʪʦʥʦʩʥʠʭ ʩʣʘʥʮʽʚ, ʷʢʽ ʥʘʩʠʯʫʶʪʴʩʷ ʧʨʠʨʦʜʥʠʤ ʛʘʟʦʤ ʧʽʜ ʯʘʩ ʥʘʛʨʽ-

ʚʘʥʥʷ, ʘ ʧʦʪʽʤ ʛʘʟʦʤ ʥʘʬʪʦʥʦʩʥʦʛʦ ʩʣʘʥʮʶ, ʱʦ ʫʪʚʦʨʶʻʪʴʩʷ ʷʢ ʩʫʧʫʪʥʻ ʪʝʧʣʦ.   

ʄʝʪʦʜ Chevron CRUSH. ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʛʘʨʷʯʠʡ ʛʘʟ, ʷʢʠʡ ʥʘʛʨʽʚʘʻʪʴʩʷ 

ʥʘ ʧʦʚʝʨʭʥʽ ʟʝʤʣʽ, ʘ ʧʦʪʽʤ ʧʦʜʘʻʪʴʩʷ ʜʦ ʬʦʨʤʘʮʽʾ ʥʘʬʪʦʥʦʩʥʠʭ ʩʣʘʥʮʽʚ. ʎʝʡ ʤʝ-

ʪʦʜ, ʨʦʟʨʦʙʣʝʥʠʡ ʢʦʨʧʦʨʘʮʽʻʶ Chevron Corporation, ʧʝʨʝʜʙʘʯʘʻ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʥʘʛʨʽʪʦʛʦ ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ ʚ ʬʦʨʤʘʮʽʶ ʯʝʨʝʟ ʩʚʝʨʜʣʦʚʠʥʠ ʽ ʾʾ ʥʘʛʨʽʚʘʥʥʷ ʯʝʨʝʟ 

ʩʝʨʽʶ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʪʨʽʱʠʥ, ʧʦ ʷʢʠʭ ʮʠʨʢʫʣʶʻ ʛʘʟ (ʨʠʩ. 3.5). 

 

 
ʈʠʩ. 3.4. ʉʭʝʤʘ ʪʝʭʥʦʣʦʛʽʾ American Shale Oil CCR Process [Qian, Wang, 2006] 

 

http://en.wikipedia.org/wiki/Piceance_Basin
http://en.wikipedia.org/wiki/Independent_Energy_Partners
http://en.wikipedia.org/wiki/Chevron_CRUSH
http://en.wikipedia.org/wiki/Chevron_Corporation
http://en.wikipedia.org/wiki/File:EGL_Process.jpg
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ʈʠʩ. 3.5. ʉʭʝʤʘ ʪʝʭʥʦʣʦʛʽʾ Chevron CRUSH ʽʟ ʟʟʦʚʥʽ ʛʝʥʝʨʦʚʘʥʠʤ ʛʘʨʷʯʠʤ ʛʘʟʦʤ [Qian, 

Wang, 2006] 

1 ï ʛʘʨʷʯʠʡ ʛʘʟ/ʧʦʚʽʪʨʷ ʚʽʜ ʢʦʤʧʨʝʩʦʨʘ; 2, 6 ï ʤʦʥʽʪʦʨʠʥʛ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʽ ʪʝʤʧʝʨʘʪʫʨʠ; 3 ï 

ʥʘʛʥʽʪʘʣʴʥʘ ʩʚʝʨʜʣʦʚʠʥʘ; 4 ï ʜʦʙʫʚʥʽ ʩʚʝʨʜʣʦʚʠʥʠ; 5 ï ʜʦ ʩʝʧʘʨʘʪʦʨʽʚ; 7 ï ʬʦʨʤʘʮʽʷ ʋʽʥʪʘ; 8 

ï ʬʦʨʤʘʮʽʷ ɻʨʽʥ ʈʽʚʝʨ; 9 ï ʟʦʥʘ ʄʘʭʦʛʝʥʽ; 10 ï ʩʚʝʨʜʣʦʚʠʥʘ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ˇʨʫʥʪʦʚʠʭ ʚʦʜ; 

11 ï ʜʦʙʫʚʥʘ ʩʚʝʨʜʣʦʚʠʥʘ; 12 ï ʥʘʛʥʽʪʘʣʴʥʘ ʩʚʝʨʜʣʦʚʠʥʘ; 13 ï ʟʦʥʘ ʩʪʚʦʨʝʥʦʾ ʪʨʽʱʠʥʫʚʘʪʦʩʪʽ 

ʂʦʤʧʘʥʽʷ General Synfuels International ʨʦʟʨʦʙʠʣʘ ʤʝʪʦʜ Omnishaleprocess, 

ʧʨʠ ʷʢʦʤʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘʛʥʽʪʘʥʥʷ ʧʝʨʝʛʨʽʪʦʛʦ ʧʦʚʽʪʨʷ ʫ ʬʦʨʤʘʮʽʶ ʥʘʬʪʦʥʦʩ-

ʥʠʭ ʩʣʘʥʮʽʚ. ʂʦʤʧʘʥʽʷ Mountain West Energy, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʦʜʽʙʥʽ ʧʽʜʭʦʜʠ, 

ʨʦʟʨʦʙʠʣʘ ʤʝʪʦʜʠ ʧʘʨʦʚʦʾ ʝʢʩʪʨʘʢʮʽʾ, ʚ ʷʢʠʭ ʧʝʨʝʜʙʘʯʝʥʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘʛʥʽ-

ʪʘʥʥʷ ʚ ʥʘʬʪʦʥʦʩʥʽ ʩʣʘʥʮʽ ʚʠʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʛʘʟʫ. 

ʄʝʪʦʜ Exxon Mobil Electrofrac. ɼʘʥʠʤ ʤʝʪʦʜʦʤ, ʨʦʟʨʦʙʣʝʥʠʤ ʢʦʤʧʘʥʽʻʶ 

Exxon Mobil, ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʚʠʣʫʯʝʥʥʷ ʥʘʬʪʠ ʥʘ ʤʽʩʮʽ ʟʘʣʷʛʘʥʥʷ ʩʣʘʥʮʽʚ ʟʘ ʜʦ-

ʧʦʤʦʛʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʛʦ ʥʘʛʨʽʚʘʥʥʷ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʝʣʝʤʝʥʪʘʤʠ ʪʝʭ-

ʥʦʣʦʛʽʾ ʧʨʦʚʽʜʥʦʩʪʽ ʩʪʽʥʢʠ ʪʘ ʦʙôʻʤʥʦʛʦ ʥʘʛʨʽʚʘʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʤʘʪʝʨʽʘʣ, ʱʦ ʻ 

ʝʣʝʢʪʨʦʧʨʦʚʽʜʥʠʢʦʤ (ʥʘʧʨʠʢʣʘʜ, ʢʘʣʴʮʠʥʦʚʘʥʠʡ ʥʘʬʪʦʚʠʡ ʢʦʢʩ), ʥʘʛʥʽʪʘʻʪʴʩʷ ʚ 

ʛʽʜʨʘʚʣʽʯʥʽ ʪʨʽʱʠʥʠ, ʩʪʚʦʨʝʥʽ ʚ ʬʦʨʤʘʮʽʾ ʥʘʬʪʦʥʦʩʥʠʭ ʩʣʘʥʮʽʚ, ʷʢʠʡ ʧʦʪʽʤ ʬʦ-

ʨʤʫʻ ʥʘʛʨʽʚʥʠʡ ʝʣʝʤʝʥʪ. ʅʘʛʨʽʚʥʽ ʩʚʝʨʜʣʦʚʠʥʠ ʨʦʟʤʽʱʫʶʪʴ ʫ ʚʠʛʣʷʜʽ ʧʘʨʘʣʝʣʴ-

ʥʠʭ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʩʪʦʚʙʫʨʽʚ, ʷʢʽ ʚʽʜʭʦʜʷʪʴ ʚʽʜ ʮʝʥʪʨʘʣʴʥʦʾ ʚʝʨʪʠʢʘʣʴʥʦʾ ʩʚʝ-

ʨʜʣʦʚʠʥʠ (ʨʠʩ. 3.6). 

 

 

http://en.wikipedia.org/wiki/Omnishale_process
http://en.wikipedia.org/wiki/Mountain_West_Energy
http://en.wikipedia.org/wiki/ExxonMobil
http://en.wikipedia.org/wiki/File:Oil_shale_radio_frequency_extraction.JPG
http://en.wikipedia.org/wiki/File:Oil_shale_radio_frequency_extraction.JPG
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ʈʠʩ. 3.6. ʉʭʝʤʘ ʦʙôʻʤʥʦʛʦ ʥʘʛʨʽʚʘʥʥʷ [Qian, Wang, 2006] 

 

ʈʦʟʚʠʪʢʦʤ ʤʝʪʦʜʫ ʦʙôʻʤʥʦʛʦ ʥʘʛʨʽʚʘʥʥʷ ʻ ʨʦʟʨʦʙʢʘ, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʠʢʦ-

ʨʠʩʪʘʥʥʽ ʨʘʜʽʦʭʚʠʣʴ ʚ ʫʩʪʘʥʦʚʢʘʭ ʽʟ ʚʠʣʫʯʝʥʥʷ ʥʘʬʪʠ. ɿʦʢʨʝʤʘ, ɯʣʣʽʥʦʡʩʴʢʠʡ 

ʊʝʭʥʦʣʦʛʽʯʥʠʡ ɯʥʩʪʠʪʫʪ ʟ ʢʽʥʮʷ 1970-ʠʭ ʨʨ. ʨʦʟʚʠʚʘʻ ʢʦʥʮʝʧʮʽʶ ʦʙôʻʤʥʦʛʦ ʥʘ-

ʛʨʽʚʘʥʥʷ ʥʘʬʪʦʥʦʩʥʠʭ ʩʣʘʥʮʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʘʜʽʦʭʚʠʣʴ (ʨʘʜʽʦʯʘʩʪʦʪʥʝ ʚʠ-

ʣʫʯʝʥʥʷ). ʎʷ ʪʝʭʥʦʣʦʛʽʷ ʙʫʣʘ ʚʜʦʩʢʦʥʘʣʝʥʘ ʃʘʫʨʝʥʩ ʃʽʚʝʨʤʦʨʩʴʢʦʶ ʅʘʮʽʦʥʘ-

ʣʴʥʦʶ ʃʘʙʦʨʘʪʦʨʽʻʶ (Lawrence Livermore National Laboratory). ʅʘʬʪʦʥʦʩʥʠʡ 

ʩʣʘʥʝʮʴ ʥʘʛʨʽʚʘʻʪʴʩʷ ʚʝʨʪʠʢʘʣʴʥʠʤ ʝʣʝʢʪʨʦʜʥʠʤʠ ʘʥʪʝʥʘʤʠ. ɻʣʠʙʰʽ ʛʦʨʠʟʦʥʪʠ 

ʤʦʛʣʠ ʙ ʨʦʟʨʦʙʣʷʪʠʩʷ ʧʨʠ ʤʝʥʰʠʭ ʰʚʠʜʢʦʩʪʷʭ ʥʘʛʨʽʚʫ ʟʘ ʨʘʭʫʥʦʢ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʘʥʪʝʥ, ʨʦʟʜʽʣʝʥʠʭ ʜʝʩʷʪʢʘʤʠ ʤʝʪʨʽʚ. ʄʝʪʦʜ ʜʦʧʫʩʢʘʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʘʜʽʦʯʘʩʪʦʪ, 

ʧʨʠ ʷʢʠʭ ʛʣʠʙʠʥʘ ʧʦʢʨʠʚʫ ʩʷʛʘʻ ʙʘʛʘʪʦ ʜʝʩʷʪʢʽʚ ʤʝʪʨʽʚ, ʘ ʪʦʤʫ ʥʝʦʙʭʽʜʥʠʡ ʯʘʩ 

ʜʣʷ ʟʚʦʨʦʪʥʦʾ ʪʝʨʤʘʣʴʥʦʾ ʜʠʬʫʟʽʾ ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʜʣʷ ʪʝʧʣʦʧʝʨʝʥʦʩʫ. ʅʝʜʦʣʽʢ ʮʽʻʾ 

ʪʝʭʥʦʣʦʛʽʾ ʧʦʣʷʛʘʻ ʚ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʥʘʯʥʠʭ ʦʙʩʷʛʽʚ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, 

ʾʾ ʚʪʨʘʪ ʟʘ ʨʘʭʫʥʦʢ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʪʘ ʚʽʜʭʦʜʽʚ ʚʠʣʫʯʝʥʥʷ.  

ʊʝʭʥʦʣʦʛʽʾ ʤʽʢʨʦʭʚʠʣʴʦʚʦʛʦ ʥʘʛʨʽʚʫ ʙʘʟʫʶʪʴʩʷ ʥʘ ʪʘʢʠʭ ʩʘʤʠʭ ʧʨʠʥʮʠʧʘʭ, 

ʱʦ ʽ ʨʘʜʽʦʯʘʩʪʦʪʥʝ ʥʘʛʨʽʚʘʥʥʷ, ʭʦʯʘ ʦʩʪʘʥʥʻ ʻ ʙʽʣʴʰ ʚʜʦʩʢʦʥʘʣʝʥʠʤ ʤʝʪʦʜʦʤ, 

ʥʽʞ ʤʽʢʨʦʭʚʠʣʴʦʚʝ, ʦʩʢʽʣʴʢʠ ʡʦʛʦ ʝʥʝʨʛʽʷ ʤʦʞʝ ʧʨʦʥʠʢʘʪʠ ʛʣʠʙʰʝ ʚ ʬʦʨʤʘʮʽʶ 

ʥʘʬʪʦʥʦʩʥʠʭ ʩʣʘʥʮʽʚ. ʄʝʪʦʜʠʢʘ ʤʽʢʨʦʭʚʠʣʴʦʚʦʛʦ ʥʘʛʨʽʚʘʥʥʷ ʜʦʩʣʽʜʞʫʻʪʴʩʷ ʢʦ-

ʨʧʦʨʘʮʽʻʶ Global Resource Corporation. ʂʦʤʧʘʥʽʷ Electro-Petroleum ʧʨʦʧʦʥʫʻ 

ʝʣʝʢʪʨʠʯʥʦʩʪʠʤʫʣʴʦʚʘʥʝ ʚʠʣʫʯʝʥʥʷ ʥʘʬʪʠ ʰʣʷʭʦʤ ʧʨʷʤʦʛʦ ʧʝʨʝʭʦʜʫ ʤʽʞ ʢʘ-

ʪʦʜʘʤʠ ʚ ʧʨʦʜʫʢʫʶʯʠʭ ʩʚʝʨʜʣʦʚʠʥʘʭ ʽ ʘʥʦʜʘʭ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʘʙʦ ʥʘ ʧʦʚʝʨʭʥʽ, 

ʘʙʦ ʥʘ ʛʣʠʙʠʥʽ ʚ ʽʥʰʠʭ ʩʚʝʨʜʣʦʚʠʥʘʭ. ʇʝʨʝʭʽʜ ʧʦʪʦʢʫ ʯʝʨʝʟ ʬʦʨʤʘʮʽʶ ʥʘʬʪʦʥʦ-

ʩʥʠʭ ʩʣʘʥʮʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ ʝʣʝʢʪʨʦʦʧʦʨʫ (Joule heating).  

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʤʝʪʦʜʠ ʚʠʣʫʯʝʥʥʷ ʥʘ ʤʽʩʮʽ ʟʘʣʷʛʘʥʥʷ, ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʥʘ 

ʬʝʜʝʨʘʣʴʥʦʤʫ ʜʦʩʣʽʜʥʠʮʴʢʦʤʫ ʨʽʚʥʽ ʚ ʂʦʣʦʨʘʜʦ, ʚʢʣʶʯʘʶʪʴ ʥʘʛʨʽʚʘʥʥʷ ʩʣʘʥʮʶ 

ʝʣʝʢʪʨʠʯʥʠʤʠ ʦʧʦʨʦʚʠʤʠ ʥʘʛʨʽʚʘʯʘʤʠ, ʱʦ ʟʙʽʣʴʰʫʻ ʪʨʽʱʠʥʫʚʘʪʽʩʪʴ ʩʣʘʥʮʶ ʧʝ-

ʨʝʜ ʡʦʛʦ ʥʘʛʨʽʚʘʥʥʷʤ ʮʠʨʢʫʣʶʶʯʠʤ ʛʘʨʷʯʠʤ ʛʘʟʦʤ (ʉʆ2) ʘʙʦ ʮʠʨʢʫʣʶʶʯʦʶ 

ʧʝʨʝʛʨʽʪʦʶ ʧʘʨʦʶ ʯʝʨʝʟ ʟʘʢʨʠʪʦʧʝʪʣʝʚʫ ʩʠʩʪʝʤʫ ʜʣʷ ʩʪʚʦʨʝʥʥʷ çʟʘʛʘʣʴʥʦʛʦ ʛʦ-

ʨʠʟʦʥʪʘʣʴʥʦʛʦ ʰʘʨʫ ʢʠʧʣʷʯʦʾ ʥʘʬʪʠè ʛʣʠʙʦʢʦ ʧʽʜ ʟʝʤʣʝʶ. ɾʦʜʝʥ ʟ ʮʠʭ ʤʝʪʦʜʽʚ 

in situ ʥʝ ʙʫʚ ʧʦʚʥʽʩʪʶ ʦʙˇʨʫʥʪʦʚʘʥʠʡ ʟ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʪʘ ʝʢʦʥʦʤʽʯʥʦʾ ʪʦʯʢʠ ʟʦ-

ʨʫ, ʘ ʪʦʤʫ ʢʦʞʝʥ ʟ ʥʠʭ ʻ ʧʝʚʥʦʶ ʤʽʨʦʶ ʨʠʟʠʢʦʚʘʥʠʤ.  

ɯʥʪʝʥʩʠʚʥʘ ʨʦʟʨʦʙʢʘ ʧʨʦʛʨʝʩʠʚʥʦʛʦ ʤʝʪʦʜʫ ʪʝʨʤʦʩʚʝʨʜʣʦʚʠʥʥʦʾ ʨʦʟʨʦʙʢʠ 

ʩʣʘʥʮʽʚ ʽʟ ʦʜʝʨʞʘʥʥʷʤ ʥʘʬʪʠ, ʩʫʧʫʪʥʴʦʛʦ ʛʘʟʫ ʪʘ ʽʥʰʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʧʝʨʝʜʙʘʯʘʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʽʜʟʝʤʥʦʛʦ ʧʽʨʦʣʽʟʫ, ʦʩʦʙʣʠʚʦ ʧʨʠ ʨʦʟʨʦʙʮʽ ʥʘʬʪʦʥʦʩʥʠʭ ʽ ʤʝʪʘ-

ʥʦʥʦʩʥʠʭ ʩʣʘʥʮʽʚ. ʇʨʠ ʮʴʦʤʫ ʚʠʨʽʰʫʻʪʴʩʷ ʟʘʚʜʘʥʥʷ ʥʝ ʪʽʣʴʢʠ ʨʝʥʪʘʙʝʣʴʥʦʛʦ 

ʦʪʨʠʤʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʦʙôʻʤʽʚ ʥʘʬʪʠ ʽ ʛʘʟʫ, ʘʣʝ ʡ ʧʽʜʛʦʪʦʚʢʠ ʦʙôʻʢʪʽʚ ʜʦ ʤʦʞ-

ʣʠʚʦʛʦ ʥʘʩʪʫʧʥʦʛʦ ʧʽʜʟʝʤʥʦʛʦ ʚʠʣʫʛʦʚʫʚʘʥʥʷ.   

 

3.3. ʇʝʨʩʧʝʢʪʠʚʥʽ ʬʦʨʤʘʮʽʾ ʩʚʽʪʫ 

 

ʌʦʨʤʘʮʽʷ ɹʘʢʢʝʥ ʫ ʉʐɸ. ʌʦʨʤʘʮʽʷ ɹʘʢʢʝʥ (Bakken Shale) ʩʢʣʘʜʘʻ ʩʣʘʥ-

ʮʝʚʠʡ ʙʘʩʝʡʥ ʋʾʣʣʽʩʪʦʫʥ (Willistone Basine) ʟʘʛʘʣʴʥʦʶ ʧʣʦʱʝʶ 65 ʪʠʩ. ʢʤ
2
 ʚ 

ʰʪʘʪʘʭ ʄʦʥʪʘʥʘ, ʇʽʚʥʽʯʥʘ ɼʘʢʦʪʘ (ʉʐɸ) ʽ ʉʘʩʢʘʯʝʚʘʥ (ʂʘʥʘʜʘ) (ʨʠʩ. 3.7). ʌʦ-

http://en.wikipedia.org/wiki/Lawrence_Livermore_National_Laboratory
http://en.wikipedia.org/wiki/Global_Resource_Corporation
http://en.wikipedia.org/wiki/Joule_heating
http://en.wikipedia.org/wiki/In_situ#Petroleum_production
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ʨʤʘʮʽʷ ʫʪʚʦʨʝʥʘ ʨʠʪʤʽʯʥʦ ʧʦʙʫʜʦʚʘʥʠʤʠ ʪʦʚʱʘʤʠ ʩʣʘʥʮʽʚ ʽ ʧʽʩʢʦʚʠʢʽʚ ʧʽʟʥʴʦʛʦ 

ʜʝʚʦʥʫ-ʨʘʥʥʴʦʛʦ ʢʘʨʙʦʥʫ, ʩʝʨʝʜ ʷʢʠʭ ʥʘ ʛʣʠʙʠʥʽ ʙʽʣʷ 3 ʢʤ ʚʠʜʽʣʷʻʪʴʩʷ ʛʦʨʠʟʦʥʪ 

ʥʘʬʪʦʥʦʩʥʠʭ ʩʣʘʥʮʽʚ ʪʦʚʱʠʥʦʶ 40 ʤ. ɿʘʛʘʣʴʥʽ ʨʝʩʫʨʩʠ ʥʘʬʪʠ ʦʮʽʥʶʶʪʴʩʷ ʚ 

3,65 ʤʣʨʜ ʙʘʨʝʣʽʚ (ʟʘ ʜʝʷʢʠʤʠ ʦʮʽʥʢʘʤʠ ï ʜʦ 11 ʤʣʨʜ ʙʘʨʝʣʽʚ), ʚʠʜʦʙʫʪʦʢ ʥʘʬʪʠ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʭʥʦʣʦʛʽʾ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʙʫʨʽʥʥʷ ʽ ʛʽʜʨʦʨʦʟ-

ʨʠʚʫ ʽ ʫ 2008 ʨ. ʩʷʛʘʚ ʧʦʥʘʜ 300 ʪʠʩ. ʙʘʨʝʣʽʚ ʥʘ ʜʦʙʫ ʟ ʧʝʨʩʧʝʢʪʠʚʦʶ ʟʙʽʣʴʰʝʥ-

ʥʷ ʜʦ 700 ʪʠʩ. ʙʘʨʝʣʽʚ ʥʘ ʜʦʙʫ.  

ʉʴʦʛʦʜʥʽ ʮʝ ʻʜʠʥʝ ʫ ʩʚʽʪʽ ʨʦʜʦʚʠʱʝ ʧʦʜʽʙʥʦʛʦ ʪʠʧʫ, ʘʣʝ ʧʦʰʫʢʠ ʪʘʢʠʭ 

ʦʙôʻʢʪʽʚ ʚʞʝ ʧʦʯʘʣʠʩʷ ʚ ʽʥʰʠʭ ʨʝʛʽʦʥʘʭ (ʟʦʢʨʝʤʘ, ʥʘ ʩʣʘʥʮʝʚʠʭ ʧʦʣʷʭ ʨʦʜʦʚʠʱʘ 

ʅʘʡʦʙʨʘʨʘ (Niobrara) ʥʘ ʛʨʘʥʠʮʽ ʰʪʘʪʽʚ ɼʘʢʦʪʘ ʽ ʅʝʙʨʘʩʢʘ ʚ ʉʐɸ). ɼʝʷʢʽ ʝʢʩʧʝʨʪʠ 

ʩʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʟʘʧʘʩʠ ʩʣʘʥʮʝʚʦʾ ʥʘʬʪʠ ʚ ʉʐɸ ʫ ʧôʷʪʴ ʨʘʟʽʚ ʧʝʨʝʚʠʱʫʶʪʴ ʟʘʧʘ-

ʩʠ ʥʘʬʪʠ ʉʘʫʜʽʚʩʴʢʦʾ ɸʨʘʚʽʾ (35 ʤʣʨʜ ʪ). ʑʝ ʚ ʤʠʥʫʣʦʤʫ ʨʦʮʽ ʝʢʩʧʝʨʪʠ ʩʪʚʝʨʜʞʫ-

ʚʘʣʠ, ʱʦ ʚ ʥʘʡʙʣʠʞʯʽ ʨʦʢʠ ʧʦʚʠʥʥʝ ʚʽʜʙʫʪʠʩʷ ʟʥʘʯʥʝ ʟʙʽʣʴʰʝʥʥʷ ʚʠʜʦʙʫʪʢʫ ʥʘʬʪʠ 

ʟ ʥʝʪʨʘʜʠʮʽʡʥʠʭ ʜʞʝʨʝʣ, ʷʢ ʮʝ ʚʞʝ ʚʽʜʙʫʣʦʩʷ ʟ ʚʠʜʦʙʫʪʢʦʤ ʛʘʟʫ. ʆʜʥʘʢ, ʞʠʪʪʷ 

ʚʥʦʩʠʪʴ ʩʚʦʾ ʢʦʨʝʢʪʠʚʠ ʽ ʚ 2015 ʨ., ʟʘʚʜʷʢʠ ʧʘʜʽʥʥʶ ʮʽʥ ʥʘ ʥʘʬʪʫ ʢʽʣʴʢʽʩʪʴ ʩʚʝʨʜ-

ʣʦʚʠʥ ʫ ʉʐɸ, ʟʘʜʽʷʥʠʭ ʥʘ ʚʠʜʦʙʫʪʢʫ ʩʣʘʥʮʝʚʦʾ ʥʘʬʪʠ ʧʦʯʘʣʘ ʩʢʦʨʦʯʫʚʘʪʠʩʷ.   

ʉʧʨʘʚʘ ʚ ʪʽʤ, ʱʦ ʧʨʦʪʷʛʦʤ 2010ï2014 ʨʨ. ʮʽʥʠ ʥʘ ʥʘʬʪʫ ʥʘʙʣʠʞʘʣʠʩʷ ʜʦ $ 

100 ʟʘ ʙʘʨʝʣʴ, ʘ ʩʦʙʽʚʘʨʪʽʩʪʴ ʚʠʜʦʙʫʪʢʫ ʩʣʘʥʮʝʚʦʾ ʥʘʬʪʠ ʢʦʣʠʚʘʣʘʩʷ ʚʽʜ $15 ʜʦ 

$50 ʟʘ ʙʘʨʝʣʴ, ʱʦ ʟʘʙʝʟʧʝʯʫʚʘʣʦ ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ ʨʦʟʨʦʙʢʠ ʾʾ ʧʦʢʣʘʜʽʚ. ʈʘʟʦʤ ʟ 

ʪʠʤ, ʧʘʜʽʥʥʷ ʮʽʥʠ ʥʘʬʪʠ ʜʦ $50 ʟʘ ʙʘʨʝʣʴ ʫ 2015 ʨ. ʧʨʠʟʚʝʣʦ ʜʦ ʟʘʢʨʠʪʪʷ ʨʷʜʫ 

ʥʝʨʝʥʪʘʙʝʣʴʥʠʭ ʧʨʦʝʢʪʽʚ. 

  

 
ʈʠʩ. 3.7. ʉʭʝʤʘ ʨʦʟʤʽʱʝʥʥʷ ʬʦʨʤʘʮʽʾ ɹʘʢʢʝʥ ʚ ʙʘʩʝʡʥʽ ʋʾʣʣʽʩʪʦʫʥ [Canada Oil-Shaleé, 

2010] 

 

ʋ ʬʦʨʤʘʮʽʾ ɹʘʢʢʝʥ ʥʘʬʪʘ ʚʠʷʚʣʝʥʘ ʱʝ ʚ 1953 ʨ. ʥʘ ʜʽʣʷʥʮʽ ɸʥʪʽʣʦʧʘ 

(Antelope), ʘʣʝ ʾʾ ʚʠʜʦʙʫʪʦʢ ʥʘ ʪʦʡ ʯʘʩ ʙʫʚ ʝʢʦʥʦʤʽʯʥʦ ʥʝʚʠʛʽʜʥʠʤ. ʅʝʟʥʘʯʥʠʡ 

ʟʘ ʦʙôʻʤʦʤ ʚʠʜʦʙʫʪʦʢ ʥʘʬʪʠ ʟʜʽʡʩʥʶʚʘʚʩʷ ʚ 50-ʽ ï 60-ʽ ʨʨ. ʚʝʨʪʠʢʘʣʴʥʦʶ ʩʚʝʨʜ-

ʣʦʚʠʥʦʶ, ʷʢʘ ʨʦʟʢʨʠʣʘ ʩʠʩʪʝʤʫ ʧʨʠʨʦʜʥʦʾ ʪʨʽʱʠʥʫʚʘʪʦʩʪʽ ʚ ʫʱʽʣʴʥʝʥʠʭ ʩʣʘʙʦ-
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ʧʨʦʥʠʢʥʠʭ ʽ ʥʠʟʴʢʦʧʦʨʠʩʪʠʭ ʩʣʘʥʮʷʭ ʥʠʞʥʴʦʾ ʪʦʚʱʽ ɹʘʢʢʝʥ. ʅʘ ʧʦʯʘʪʢʫ 1960-ʭ 

ʨʦʢʽʚ ʜʣʷ ʩʪʠʤʫʣʷʮʽʾ ʚʠʜʦʙʫʪʢʫ ʥʘʬʪʠ ʪʫʪ ʚʧʝʨʰʝ ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʛʽʜʨʘʚʣʽʯʥʝ 

ʩʪʠʤʫʣʶʚʘʥʥʷ ʪʨʽʱʠʥʫʚʘʪʦʩʪʽ, ʱʦ ʟʙʽʣʴʰʠʣʦ ʚʠʜʦʙʫʪʦʢ ʥʘʬʪʠ ʜʦ 60 ʪʠʩ. ʙʘʨʝ-

ʣʽʚ ʫ 1964 ʨ. ʋ 1987 ʨ. ʚ ʥʠʞʥʽʭ ʩʣʘʥʮʷʭ ʬʦʨʤʘʮʽʾ ɹʘʢʢʝʥ ʚʧʝʨʰʝ ʙʫʣʘ ʧʨʦʙʫʨʝ-

ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʘ ʩʚʝʨʜʣʦʚʠʥʘ ʜʦʚʞʠʥʦʶ 800 ʤ, ʘʣʝ ʮʝ ʥʝ ʧʨʠʟʚʝʣʦ ʜʦ ʟʙʽʣʴ-

ʰʝʥʥʷ ʚʠʜʦʙʫʪʢʫ ʥʘʬʪʠ. ʅʘʨʝʰʪʽ, ʫ 2000 ʨ. ʧʝʨʰʘ ʛʦʨʠʟʦʥʪʘʣʴʥʘ ʩʚʝʨʜʣʦʚʠʥʘ 

ʙʫʣʘ ʧʨʦʙʫʨʝʥʘ ʚ ʩʝʨʝʜʥʽʡ ʯʘʩʪʠʥʽ ʬʦʨʤʘʮʽʾ ʪʦʚʱʠʥʦʶ 25 ʤ, ʷʢʘ ʩʢʣʘʜʝʥʘ ʧʽʩ-

ʢʦʚʠʢʘʤʠ, ʨʦʟʤʽʱʝʥʠʤʠ ʤʽʞ ʟʙʘʛʘʯʝʥʠʤʠ ʦʨʛʘʥʽʯʥʦʶ ʨʝʯʦʚʠʥʦʶ ʚʝʨʭʥʽʤʠ ʽ 

ʥʠʞʥʽʤʠ ʩʣʘʥʮʷʤʠ. ʎʝ ʧʨʠʟʚʝʣʦ ʜʦ ʨʽʟʢʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʚʠʜʦʙʫʪʢʫ ʥʘʬʪʠ, ʷʢʝ ʥʘ 

ʜʽʣʷʥʮʽ ɽʣʤ-ʂʫʣʽ (Elm Coulee) ʜʦʩʷʛʣʦ 200ï500 ʤʣʥ ʙʘʨʝʣʽʚ. ʋ 2006 ʨ. ʙʫʣʦ 

ʦʢʦʥʪʫʨʝʥʝ ʥʘʬʪʦʚʝ ʧʦʣʝ ʜʽʣʷʥʢʠ ʇʘʨʰʝʡʣ (Parshall) ʽ ʩʫʤʘʨʥʠʡ ʚʠʜʦʙʫʪʦʢ 

ʩʣʘʥʮʝʚʦʾ ʥʘʬʪʠ ʩʷʛʥʫʚ 1 ʤʣʨʜ ʙʘʨʝʣʽʚ ʟʘ ʨʽʢ. ʎʝ ʙʫʣʦ ʧʦʯʘʪʢʦʤ ʩʣʘʥʮʝʚʦʥʘʬ-

ʪʦʚʦʛʦ ʙʫʤʫ. 

ɻʝʦʣʦʛʽʯʥʘ ʩʣʫʞʙʘ ʉʐɸ ʦʮʽʥʶʻ ʟʘʧʘʩʠ ʥʘʬʪʠ ʫ ʬʦʨʤʘʮʽʾ ɹʘʢʢʝʥ, ʱʦ ʤʦʞʝ 

ʙʫʪʠ ʚʠʣʫʯʝʥʘ ʟʘ ʩʫʯʘʩʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ, ʚ 3,65 ʤʣʨʜ ʙʘʨʝʣʽʚ, ʨʝʩʫʨʩʠ ʨʦʟʯʠʥʝʥʦ-

ʛʦ ʛʘʟʫ ï ʚ 51,8 ʤʣʨʜ ʤ
3 
ʽ ʧʨʠʨʦʜʥʦʛʦ ʟʨʽʜʞʝʥʦʛʦ ʛʘʟʫ ï ʚ 148 ʤʣʥ ʙʘʨʝʣʽʚ. ʐʪʘʪ 

ʇʽʚʥʽʯʥʘ ɼʘʢʦʪʘ ʦʮʽʥʠʚ ʨʝʩʫʨʩʠ ʥʘʬʪʠ ʥʘ ʩʚʦʾʡ ʪʝʨʠʪʦʨʽʾ ʚ 2,1 ʤʣʨʜ ʙʘʨʝʣʽʚ 

(330 ʤʣʥ ʤ
3
). ɿʘʛʘʣʴʥʽ ʨʝʩʫʨʩʠ ʥʘʬʪʠ (ʫ ʪʦʤʫ ʯʠʩʣʽ ʪʘʢʽ, ʷʢʽ ʥʝʤʦʞʣʠʚʦ ʚʠʣʫʯʠʪʠ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ), ʩʷʛʘʶʪʴ 18ï24 ʤʣʨʜ ʙʘʨʝʣʽʚ. ɿ 2008 ʨ. ʟʜʽʡʩ-

ʥʶʻʪʴʩʷ ʚʠʜʦʙʫʪʦʢ ʥʘʬʪʠ, ʷʢʠʡ ʥʘʧʨʠʢʽʥʮʽ 2010 ʨ. ʩʷʛʥʫʚ 458 ʪʠʩ. ʙʘʨ./ʜʝʥʴ. 
 

ʌʦʨʤʘʮʽʷ ɹʘʢʢʝʥ, ʚʧʝʨʰʝ ʦʧʠʩʘʥʘ ɼʞ. ɺ. ʅʦʨʜʢʽʩʪʦʤ ʚ 1953 ʨ., ʤʘʻ ʚʽʢ ʚʽʜ 

ʧʽʟʥʴʦʛʦ ʜʝʚʦʥʫ ʜʦ ʨʘʥʥʴʦʛʦ ʢʘʨʙʦʥʫ. ɺʦʥʘ ʨʦʟʧʦʚʩʶʜʞʝʥʘ ʚ ʙʘʩʝʡʥʽ ʋʾʣʣʽʩʪʦ-

ʫʥ ʚ ʰʪʘʪʘʭ ʄʦʥʪʘʥʘ, ʇʽʚʥʽʯʥʘ ɼʘʢʦʪʘ ʽ ʉʘʩʢʘʪʯʝʚʘʥ, ʧʝʨʝʢʨʠʪʘ ʤʦʣʦʜʠʤʠ ʚʽʜ-

ʢʣʘʜʘʤʠ, ʚʽʜʩʣʦʥʝʥʥʷ ʚʽʜʩʫʪʥʽ. 

ʌʦʨʤʘʮʽʶ ɹʘʢʢʝʥ-ʐʝʣʣ ʧʽʜʩʪʝʣʷʶʪʴ ʚʘʧʥʷʢʠ ʄʝʜʽʩʦʥ ʛʨʫʧʠ ʊʨʠ-ʌʦʨʢʩ 

(Three Forks Underlies Group). ʇʝʨʝʢʨʠʚʘʻ ʬʦʨʤʘʮʽʷ ɺʘʙʘʤʫʥ, ɹʽʛ-ɺʘʣʣʽ, ʊʦʨʢ-

ʚʝʡ (Wabamun, Big Valley, Torquay). ʇʣʦʱʘ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ 518 ʪʠʩ. ʢʤ
2
, ʪʦʚ-

ʱʠʥʘ 30ï50 ʤ. ɻʦʣʦʚʥʽ ʧʦʨʦʜʠ ï ʩʣʘʥʮʽ, ʧʽʩʢʦʚʠʢʠ, ʛʣʠʥʠ, ʜʦʣʦʤʽʪʠ. ɻʣʠʙʠʥʘ 

ʟʘʣʷʛʘʥʥʷ ʬʦʨʤʘʮʽʾ 1000ï3000 ʤ. 

ʌʦʨʤʘʮʽʷ ʤʘʻ ʪʨʠʯʣʝʥʥʫ ʙʫʜʦʚʫ ʽ ʩʢʣʘʜʝʥʘ ʥʠʞʥʴʦʶ ʽ ʚʝʨʭʥʴʦʶ ʪʦʚʱʘʤʠ 

ʩʣʘʥʮʽʚ ʽ ʩʝʨʝʜʥʴʦʶ ï ʧʽʩʢʦʚʠʢʽʚ. ʉʣʘʥʮʽ ʫʪʚʦʨʠʣʠʩʷ ʫ ʚʽʜʥʦʩʥʦ ʛʣʠʙʦʢʦʚʦʜʥʠʭ 

ʘʥʦʢʩʠʜʥʠʭ ʤʦʨʩʴʢʠʭ ʫʤʦʚʘʭ, ʘ ʧʽʩʢʠ ʚʽʜʢʣʘʜʘʣʠʩʷ ʚ ʫʤʦʚʘʭ ʤʽʣʢʦʚʦʜʥʦʛʦ ʤʦʨ-

ʩʴʢʦʛʦ ʙʘʩʝʡʥʫ ʚ ʦʢʩʠʜʥʠʭ ʫʤʦʚʘʭ. ʆʩʥʦʚʥʠʤ ʨʝʟʝʨʚʫʘʨʦʤ ʥʘʬʪʠ ʻ ʧʽʩʢʦʚʠʢʠ, 

ʚʝʨʭʥʷ ʽ ʥʠʞʥʷ ʪʦʚʱʽ ʩʢʣʘʜʝʥʽ ʟʙʘʛʘʯʝʥʠʤʠ ʦʨʛʘʥʽʢʦʶ ʤʦʨʩʴʢʠʤʠ ʩʣʘʥʮʷʤʠ 

ʙʨʘʭʽʦʧʦʜ, ʱʦ ʟʙʘʛʘʯʝʥʽ ʧʽʨʠʪʦʤ (0,5ï2 ʤ): 
1. ʇʝʨʝʰʘʨʫʚʘʥʥʷ ʪʝʤʥʦ-ʩʽʨʠʭ ʩʣʘʥʮʽʚ ʽ ʘʣʝʚʨʠʪʠʩʪʠʭ ʧʽʩʢʦʚʠʢʽʚ ʥʘ ʢʘʣʴʮʠʪʦʚʦʤʫ ʮʝ-

ʤʝʥʪʽ, ʽʟ ʟʘʣʠʰʢʘʤʠ ʢʨʠʥʦʽʜʝʡ ʽ ʙʨʘʭʽʦʧʦʜ; ʫ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʚʠʜʽʣʷʻʪʴʩʷ ʟʦʥʘ ʧʦʨʠ-

ʩʪʦʩʪʽ, ʦʙʫʤʦʚʣʝʥʘ ʩʣʽʜʘʤʠ ʜʽʷʣʴʥʦʩʪʽ ʦʨʛʘʥʽʟʤʽʚ (ʬʫʢʦʾʜʠ) (0ï10 ʤ). 

2. ʊʦʥʢʦʟʝʨʥʠʩʪʽ ʧʽʩʢʦʚʠʢʠ ʥʘ ʢʘʣʴʮʠʪʦʚʦʤʫ ʮʝʤʝʥʪʽ, ʤʘʩʠʚʥʽ, ʢʦʩʦʰʘʨʫʚʘʪʽ ʜʦ ʪʦʥʢʦ-

ʰʘʨʫʚʘʪʠʭ; ʬʘʮʽʘʣʴʥʦ ʟʘʤʽʱʫʶʪʴʩʷ ʛʣʠʥʠʩʪʠʤʠ ʘʣʝʚʨʦʣʽʪʘʤʠ ʜʦ ʜʫʞʝ ʪʦʥʢʦʟʝʨʥʠʩ-

ʪʠʭ ʧʽʩʢʦʚʠʢʽʚ (0ï2 ʤ) ʪʦʥʢʦʰʘʨʫʚʘʪʠʭ, ʨʦʟʚʠʥʝʥʘ ʭʚʠʣʷʩʪʘ ʰʘʨʫʚʘʪʽʩʪʴ ʟ ʦʟʥʘʢʘʤʠ 

ʢʦʥʚʦʣʶʪʥʦʾ ʩʢʣʘʜʯʘʩʪʦʩʪʽ (0ï4,5 ʤ). ʃʽʪʦʬʘʮʽʾ 2 ʽ 3 ʧʦ ʧʨʦʩʪʷʛʘʥʥʶ ʟʤʽʥʶʶʪʴʩʷ ʣʽ-

ʪʦʬʘʮʽʷʤʠ ʮʝʥʪʨʘʣʴʥʦʙʘʩʝʡʥʦʚʦʛʦ ʪʠʧʫ, ʧʨʝʜʩʪʘʚʣʝʥʠʤʠ ʛʣʠʥʠʩʪʠʤʠ ʘʣʝʚʨʦʣʽʪʘʤʠ 

ʜʦ ʪʦʥʢʦʟʝʨʥʠʩʪʠʭ ʧʽʩʢʦʚʠʢʽʚ ʽ ʪʝʤʥʦ-ʩʽʨʠʤʠ ʩʣʘʥʮʷʤʠ ʪʦʚʱʠʥʦʶ 0ï5 ʤ.  

http://en.wikipedia.org/wiki/Wabamun_Formation
http://en.wikipedia.org/wiki/Big_Valley_Formation
http://en.wikipedia.org/wiki/Torquay_Formation
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3. ʇʝʨʝʰʘʨʫʚʘʥʥʷ ʪʦʥʢʦʰʘʨʫʚʘʪʠʭ ʪʝʤʥʦ-ʩʽʨʠʭ ʩʣʘʥʮʽʚ, ʛʣʠʥʠʩʪʠʭ ʘʣʝʚʨʦʣʽʪʽʚ ʽ ʪʦʥʢʦ-

ʟʝʨʥʠʩʪʠʭ ʧʽʩʢʦʚʠʢʽʚ, ʽʥʢʦʣʠ ʥʘ ʜʦʣʦʤʽʪʦʚʦʤʫ ʮʝʤʝʥʪʽ; ʽʥʢʦʣʠ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʩʣʽʜʠ 

ʜʽʷʣʴʥʦʩʪʽ ʦʨʛʘʥʽʟʤʽʚ (2ï3 ʤ). 

4. ʉʚʽʪʣʦ-ʩʽʨʽ ʛʣʠʥʠʩʪʽ ʤʘʩʠʚʥʽ ʘʣʝʚʨʦʣʽʪʠ (0,6ï2 ʤ). 

ʇʦʨʠʩʪʽʩʪʴ ʧʦʨʽʜ ʬʦʨʤʘʮʽʾ ɹʘʢʢʝʥ 1ï10 %, ʫ ʩʝʨʝʜʥʴʦʤʫ 5 %, ʧʨʦʥʠʢʥʽʩʪʴ 

ʥʠʟʴʢʘ (ʚ ʩʝʨʝʜʥʴʦʤʫ 0,04 ʤɼ, ʱʦ ʥʘʙʘʛʘʪʦ ʤʝʥʰʝ, ʥʽʞ ʫ ʪʠʧʦʚʠʭ ʥʘʬʪʦʚʠʭ ʨʝ-

ʟʝʨʚʫʘʨʽʚ). ʅʘʷʚʥʽʩʪʴ ʚʝʨʪʠʢʘʣʴʥʠʭ ʩʠʩʪʝʤ ʧʨʠʨʦʜʥʠʭ ʪʨʽʱʠʥ ʩʧʨʠʷʻ ʚʠʢʦʨʠʩ-

ʪʘʥʥʶ ʪʝʭʥʦʣʦʛʽʾ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʙʫʨʽʥʥʷ. ʇʨʠʤʫʩʦʚʝ ʫʪʚʦʨʝʥʥʷ ʪʨʽʱʠʥ ʟʤʫ-

ʰʫʻ ʥʘʬʪʫ ʨʫʭʘʪʠʩʴ ʜʦ ʩʚʝʨʜʣʦʚʠʥʠ, ʱʦ ʟʙʽʣʴʰʫʻ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʦʩʪʘʥʥʴʦʾ.  

ʅʠʞʥʽ ʽ ʚʝʨʭʥʽ ʩʣʘʥʮʽ ʟʙʘʛʘʯʝʥʽ ʦʨʛʘʥʽʯʥʦʶ ʨʝʯʦʚʠʥʦʶ ʽ ʚʚʘʞʘʶʪʴʩʷ ʜʞʝ-

ʨʝʣʦʤ ʚʫʛʣʝʚʦʜʥʽʚ, ʩʢʦʥʮʝʥʪʨʦʚʘʥʠʭ ʫ ʬʦʨʤʘʮʽʾ ɹʘʢʢʝʥ (ʽʥʘʢʰʝ ʢʘʞʫʯʠ ï ʥʘʬ-

ʪʦʤʘʪʝʨʠʥʩʴʢʠʤʠ ʧʦʨʦʜʘʤʠ). ɺʠʜʽʣʷʻʪʴʩʷ 5 ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʜʽʣʷʥʦʢ, ʷʢʽ ʟʙʽʛʘ-

ʶʪʴʩʷ ʟ ʥʘʬʪʦʛʝʥʝʨʫʚʘʣʴʥʠʤʠ ʚʽʢʥʘʤʠ: ɽʣʴʤ-ʂʫʣʽïɹʽʣʣʽʥʛʟ-ʅʦʫʟ (Elm Coulee-

Billings Nose), ʉʝʥʪʨʘʣ-ɹʝʟʽʥïʇʦʧʣʘʨ-ɼʦʤ (Central Basin-Poplar Dome), ʅʝʩʩʦʥï

ʃʽʪʪʣ-ʅʘʡʬ (Nesson-Little Knife), ɯʩʪʝʨʥ-ɽʢʩʧʫʣʴʰʥ-ʊʨʝʭʦʣʜ (Eastern Expulsion 

Threshold), ʅʦʨʪʚʝʩʪ-ɽʢʩʧʫʣʴʰʥ-ʊʨʝʭʦʣʜ (Northwest Expulsion Threshold). 

ʋ 2008 ʨ. ʚʠʜʦʙʫʪʦʢ ʥʘʬʪʠ ʫ ʰʪʘʪʽ ʇʽʚʥʽʯʥʘ ɼʘʢʦʪʘ ʩʢʣʘʚ 

62 776 123 ʙʘʨʝʣʽʚ, ʱʦ ʥʘ 39 % ʙʽʣʴʰʝ ʧʦʨʽʚʥʷʥʦ ʟ 45 121 983 ʙʘʨʝʣʷʤʠ, ʚʠʜʦ-

ʙʫʪʠʤʠ ʫ 2007 ʨ. ɿʙʽʣʴʰʝʥʥʷ ʥʘ 17 ʤʣʥ ʙʘʨʝʣʽʚ ʟʫʤʦʚʣʝʥʦ ʟʨʦʩʪʘʥʥʷʤ ʦʙôʻʤʫ 

ʙʫʨʽʥʥʷ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʙʫʨʽʥʥʷ ʧʨʠ ʨʦʟʨʦʙʮʽ ʬʦʨʤʘʮʽʾ ɹʘʢ-

ʢʝʥ, ʱʦ ʩʪʠʤʫʣʶʚʘʣʦʩʷ ʟʨʦʩʪʘʥʥʷʤ ʮʽʥ ʥʘ ʥʘʬʪʫ. ɺ 2008 ʨ. ʟ 881 ʩʚʝʨʜʣʦʚʠʥʠ, 

ʧʨʦʙʫʨʝʥʦʾ ʫ ʬʦʨʤʘʮʽʾ ɹʘʢʢʝʥ, ʚʠʣʫʯʝʥʦ 27 233 329 ʙʘʨʝʣʽʚ, ʱʦ ʥʘ 269 % ʙʽʣʴ-

ʰʝ ʚʠʜʦʙʫʪʢʫ 2007 ʨ. (7 382 025 ʙʘʨʝʣʽʚ, ʚʠʜʦʙʫʪʠʭ ʟ 457 ʩʚʝʨʜʣʦʚʠʥ). ɺ 2010 

ʨ. ʚʠʜʦʙʫʪʦʢ ʥʘʬʪʠ ʟ ʬʦʨʤʘʮʽʾ ɹʘʢʢʝʥ ʩʷʛʥʫʚ 113 ʤʣʥ ʙʘʨʝʣʽʚ.  

ʆʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰʠʭ ʜʽʣʷʥʦʢ, ʜʝ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʠʜʦʙʫʪʦʢ ʥʘʬʪʠ ʟ ʬʦʨʤʘʮʽʾ 

ɹʘʢʢʝʥ, ʚʚʘʞʘʻʪʴʩʷ ʥʘʬʪʦʚʝ ʧʦʣʝ ɽʣʴʤ-ʂʫʣʽ (Elm Coulee) ʚ ʰʪʘʪʽ ʄʦʥʪʘʥʘ. ʊʫʪ, 

ʧʦʯʠʥʘʶʯʠ ʟ 2000 ʨ., ʚʠʜʦʙʫʪʦ 270 ʤʣʥ ʙʘʨʝʣʽʚ ʥʘʬʪʠ, ʘ ʚ 2007 ʨ. ʧʨʦʜʫʢʮʽʷ ʩʷ-

ʛʥʫʣʘ 53 ʪʠʩ ʙʘʨʝʣʽʚ ʥʘ ʜʝʥʴ (8,4 ʪʠʩ. ʤ
3
).  

ɿʥʘʯʥʠʡ ʚʠʜʦʙʫʪʦʢ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ ʜʽʣʷʥʮʽ ʇʘʨʰʝʡʣ (Parshall) ʫ ʇʽʚʥʽʯʥʽʡ 

ɼʘʢʦʪʽ ʽ ʉʘʥʽʰ (Sanish Fields), ʜʝ ʟʘʛʘʣʴʥʘ ʜʦʚʞʠʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʩʚʝʨʜʣʦʚʠʥ, 

ʧʨʦʙʫʨʝʥʠʭ ʫ 2008 ʨ., ʩʷʛʥʫʣʘ 780 ʢʤ. ʂʦʝʬʽʮʽʻʥʪ ʚʠʣʫʯʝʥʥʷ ʟʘ ʨʽʟʥʠʤʠ ʦʮʽʥʢʘ-

ʤʠ ʩʢʣʘʜʘʻ ʚʽʜ 1 ʜʦ 50 %.  

ɿʘ ʦʮʽʥʢʦʶ ɻʝʦʣʦʛʽʯʥʦʾ ʩʣʫʞʙʠ ʉʐɸ, ʢʽʣʴʢʽʩʪʴ ʥʘʬʪʠ, ʷʢʫ ʪʝʭʥʽʯʥʦ ʤʦʞʥʘ 

ʚʠʣʫʯʠʪʠ ʟ ʬʦʨʤʘʮʽʾ ɹʘʢʢʝʥ ʩʪʘʥʦʚʠʪʴ ʚʽʜ 3,0 ʜʦ 4,3 ʤʣʨʜ ʙʘʨʝʣʽʚ (680 ʤʣʥ ʤ
3
), 

ʘ ʟʘ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʛʝʦʣʦʛʽʯʥʦʾ ʩʣʫʞʙʠ ʰʪʘʪʫ, ʟ 167 ʤʣʨʜ ʙʘʨʝʣʽʚ (2,66Ĭ10
10

 ʤ
3
) 

ʛʝʦʣʦʛʽʯʥʠʭ ʨʝʩʫʨʩʽʚ ʤʦʞʥʘ ʚʠʣʫʯʠʪʠ 2,1 ʤʣʨʜ ʙʘʨʝʣʽʚ (330 ʤʣʥ ʤ
3
).  

ʑʦʨʽʯʥʦ ʟʨʦʩʪʘʻ ʢʽʣʴʢʽʩʪʴ ʢʦʤʧʘʥʽʡ, ʷʢʽ ʚʢʣʘʜʘʶʪʴ ʢʦʰʪʠ ʚ ʦʩʚʦʻʥʥʷ ʩʣʘ-

ʥʮʝʚʦʾ ʥʘʬʪʠ: Concho Resources Inc., Abraxas Petroleum Corporation, EOG 

Resources Inc., Continental Resources Inc., Whiting Oil & Gas Inc., Marathon Oil 

Corporation MRO, Brigham Exploration BEXP, Hess Corporation, Samson Oil and 

Gas Ltd. ʋ 2008 ʨ. ʥʘʡʙʽʣʴʰʝ ʚʠʜʦʙʫʣʠ ʥʘʬʪʠ ʟ ʬʦʨʤʘʮʽʾ ɹʘʢʢʝʥ ʪʘʢʽ ʢʦʤʧʘʥʽʾ: 
¶ Burlington Resources (BR) ï 12 106 151 ʙʘʨʝʣʽʚ ʟ 163 ʩʚʝʨʜʣʦʚʠʥ ʥʘ ʜʽʣʷʥʢʘʭ ɸʥʪʠʢ-

ʣʽʥʘʣʴ ʉʝʜʘʨ-ʂʨʠʢ (Cedar Creek Anticline), ɹʦʫʤʝʥ (Bowman County), ɹʘʢʢʝʥ-ʇʣʝʡ 

(Bakken Play), ʜʝ ʙʫʣʦ ʚʠʜʦʙʫʪʦ ʙʽʣʴʰʝ 1 ʤʣʥ ʙʘʨʝʣʽʚ ʥʘʬʪʠ ʟ 33 ʩʚʝʨʜʣʦʚʠʥ; 
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¶ EOG Resources (EOG) ï 8 613 534 ʙʘʨʝʣʽʚ ʥʘ ʜʽʣʷʥʢʘʭ ʇʘʨʰʘʣ (Parshall Field) ʽ ʄʦʥ-

ʪʨʝʡʣ (Mountrail County); 

¶ Continental Resources (CR) ï 6 505 653 ʙʘʨʝʣʽʚ ʥʘ ʜʽʣʷʥʢʘʭ ʈʝʜ-ʈʽʚʝʨ (Red River) ʽ 

ʊʨʠ-ʌʦʢʩ (Three Forks);  

¶ Hess Corp. (Hess) ï 5 490 629 ʙʘʨʝʣʽʚ, ʟ ʷʢʠʭ 2 428 465 ʙʘʨʝʣʽʚ (44 %) ʟ ʬʦʨʤʘʮʽʾ ɹʘʢ-

ʢʝʥ ʟ ʜʽʣʷʥʦʢ ʄʦʥʪʨʝʡʣ (Mountrail), ʄʘʢʣʽʥ (Mclean), ɹʫʨʢ (Burke) ʽ ʗʨʜ (Ward), ʽʥʰʽ 

ï ʟ ʜʽʣʷʥʦʢ ʄʝʜʽʩʦʥ (Madison), ɼʫʧʝʨʦʫ (Duperow), ʍʝʪ (Heath), ʈʝʜ-ʈʠʚʝʨ (Red 

River), ʉʘʥʽʰ (Sanish), ʉʧʽʨʬʽʰ/ʏʘʨʣʴʟ (Spearfish/Charles), ʉʪʦʫʥʫʦʣʣ (Stonewall), 

ɼʽʜʚʫʜ (Deadwood), ɺʽʣʴʷʤʩ (Williams), ʄʘʢʢʝʥʟʽ (McKenzie); 

¶ Whiting Oil ʽ Gas (WOG) ï 3 895 134 ʙʘʨʝʣʽʚ, ʟ ʷʢʠʭ 2 072 973 ʙʘʨʝʣʽʚ (53 %) ʦʪʨʠʤʘ-

ʥʦ ʟ ʬʦʨʤʘʮʽʾ ɹʘʢʢʝʥ, ʽʥʰʽ ï ʟ ʬʦʨʤʘʮʽʾ ʉʘʥʽʰ (Sanish Field) ʥʘ ʜʽʣʷʥʮʽ ʄʦʥʪʨʝʡʣ 

(Mountrail).  

ʂʨʽʤ ʇʽʚʥʽʯʥʦʾ ɼʘʢʦʪʠ, ʧʦʢʣʘʜʠ ʩʣʘʥʮʝʚʦʾ ʥʘʬʪʠ ʚʠʷʚʣʝʥʽ ʚ ʉʐɸ ʥʘ ʧʽʚ-

ʥʽʯʥʦʤʫ ʟʘʭʦʜʽ ʰʪʘʪʫ ʄʦʥʪʘʥʘ, ʧʽʚʜʝʥʥʦʤʫ ʟʘʭʦʜʽ  ʧʨʦʚʽʥʮʽʾ ɸʣʴʙʝʨʪʘ ʚ ʂʘʥʘʜʽ, 

ʜʝ ʚʠʜʽʣʷʶʪʴʩʷ ʪʨʠ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʦʙôʻʢʪʠ: ɹʽʛ-ɺʘʣʣʽ/ʉʪʝʪʪʝʨ (Big 

Valley/Stetter) ʢʘʨʙʦʥʘʪʠ; ʉʝʨʝʜʥʽʡ ɹʘʢʢʝʥ/ɽʢʩʰʦʫ (Middle Bakken/Exshaw) ʜʦ-

ʣʦʤʽʪʦʚʽ ʘʣʝʚʨʦʣʽʪʠ; ɹʝʟʘʣ-ɹʘʥʬʬ (Basal Banff) ʢʘʨʙʦʥʘʪʠ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʙʫ-

ʨʽʥʥʷ, ʪʫʪ ʦʢʦʥʪʫʨʝʥʘ ʧʝʨʩʧʝʢʪʠʚʥʘ ʧʣʦʱʘ, ʚʠʪʷʛʥʫʪʘ ʚ ʧʽʚʥʽʯʥʦ-ʧʽʚʥʽʯʥʦ-

ʟʘʭʽʜʥʦʤʫ ʥʘʧʨʷʤʢʫ ʥʘ 280 ʢʤ, ʰʠʨʠʥʦʶ 80 ʢʤ (ʨʠʩ. 3.8). ɼʦ ʥʝʾ ʧʨʠʫʨʦʯʝʥʘ 

ʩʝʨʽʷ ʛʨʘʙʝʥʽʚ ʪʦʛʦ ʞ ʥʘʧʨʷʤʢʫ, ʦʙʤʝʞʝʥʠʭ ʩʠʩʪʝʤʘʤʠ ʩʢʠʜʽʚ, ʫ ʷʢʠʭ ʽ ʨʦʟʚʠʥʫ-

ʪʽ ʧʝʨʩʧʝʢʪʠʚʥʽ ʬʦʨʤʘʮʽʾ.  

 

 
ʈʠʩ. 3.8. ʉʭʝʤʘ ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʬʦʨʤʘʮʽʡ ʫ ʰʪʘʪʘʭ ʇʽʚʥʽʯʥʘ ɼʘʢʦʪʘ, ʄʦ-

ʥʪʘʥʘ ʽ ʧʨʦʚʽʥʮʽʾ ɸʣʴʙʝʨʪʘ [The Alberta Bakkené, 2011] 

 

ɹʘʞʝʥʽʚʩʴʢʘ ʩʚʽʪʘ ɿʘʭʽʜʥʦʛʦ ʉʠʙʽʨʫ. ʋ ʈʦʩʽʾ ʚʽʨʦʛʽʜʥʠʤ ʜʞʝʨʝʣʦʤ ʩʣʘʥ-

ʮʝʚʦʾ ʥʘʬʪʠ ʤʦʞʝ ʙʫʪʠ ʚʝʨʭʥʴʦʶʨʩʴʢʘ ʙʘʞʝʥʽʚʩʴʢʘ ʩʚʽʪʘ, ʱʦ ʨʦʟʚʠʥʝʥʘ ʥʘ 

ʧʣʦʱʽ ʧʦʥʘʜ 1 ʤʣʥ ʢʤ
2
 ʫ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ɿʘʭʽʜʥʦʩʠʙʽʨʩʴʢʦʛʦ ʙʘʩʝʡʥʫ ʥʘ 

ʛʣʠʙʠʥʽ 2500ï3000 ʤ. ʉʚʽʪʘ ʚʧʝʨʰʝ ʚʠʜʽʣʝʥʘ ʆ.ɻ. ɻʫʨʘʨʽ ʚ 1959 ʨ. ʷʢ ʙʽʪʫʤʽʥʦʟ-

ʥʘ ʧʘʯʢʘ ʫ ʩʢʣʘʜʽ ʤʘʨôʷʥʽʚʩʴʢʦʾ ʩʚʽʪʠ. ʊʦʚʱʠʥʘ ʩʚʽʪʠ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 10 ʤ ʚ ʢʨʘ-

ʡʦʚʠʭ ʯʘʩʪʠʥʘʭ ʜʦ 60 ʤ ʚ ʮʝʥʪʨʘʣʴʥʠʭ ʯʘʩʪʠʥʘʭ ʙʘʩʝʡʥʫ. ɺʦʥʘ ʩʢʣʘʜʝʥʘ ʘʨʛʽʣʽ-

ʪʘʤʠ, ʢʨʝʤʝʥʠʩʪʦ-ʛʣʠʥʠʩʪʠʤʠ ʧʦʨʦʜʘʤʠ, ʩʠʣʽʮʠʪʘʤʠ, ʨʽʟʥʦʶ ʤʽʨʦʶ ʥʘʩʠʯʝʥʠʭ 

ʚʫʛʣʝʚʦʜʥʷʤʠ, ʷʢʽ ʯʝʨʛʫʶʪʴʩʷ ʟ ʪʦʥʢʠʤʠ ʧʨʦʰʘʨʢʘʤʠ ʽ ʣʽʥʟʘʤʠ ʢʘʨʙʦʥʘʪʥʠʭ 

ʫʪʚʦʨʝʥʴ (ʚʘʧʥʷʢʠ, ʜʦʣʦʤʽʪʠ, ʩʠʜʝʨʠʪʠ).  
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ɹʘʞʝʥʽʚʩʴʢʘ ʩʚʽʪʘ ʫʪʚʦʨʠʣʘʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʜʚʦʭ ʩʝʜʠʤʝʥ-

ʪʘʮʽʡʥʠʭ ʩʠʩʪʝʤ: ʧʦʚʽʣʴʥʦʛʦ ʬʦʥʦʚʦʛʦ, ʧʝʨʝʚʘʞʥʦ ʙʽʦʛʝʥʥʦʛʦ ʦʩʘʜʢʦʥʘʢʦʧʠ-

ʯʝʥʥʷ, ʷʢʦʤʫ ʚʽʜʧʦʚʽʜʘʶʪʴ ʛʣʠʥʠʩʪʦ-ʢʨʝʤʝʥʠʩʪʽ ʧʦʨʦʜʠ ʽ ʩʠʣʽʮʠʪʠ, ʘ ʪʘʢʦʞ 

ʰʚʠʜʢʦʾ ʩʝʜʠʤʝʥʪʘʮʽʾ ʤʘʪʝʨʽʘʣʫ ʘʨʛʽʣʽʪʽʚ ʟ ʪʫʨʙʽʜʠʜʥʠʭ ʧʦʪʦʢʽʚ ʫ ʾʭ ʜʠʩʪʘʣʴʥʠʭ 

ʬʘʮʽʷʭ. ʋ ʬʦʨʤʫʚʘʥʥʽ ʢʨʝʤʝʥʠʩʪʦ-ʚʫʛʣʝʮʝʚʠʭ ʧʦʨʽʜ ʙʘʞʝʥʽʚʩʴʢʦʾ ʩʚʽʪʠ ʟʥʘʯʥʫ 

ʨʦʣʴ ʚʽʜʽʛʨʘʚʘʣʠ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʋʨʘʣʫ, ʱʦ ʩʠʥʭʨʦʥʥʦ ʨʦʟʚʠʚʘʣʠʩʷ.  

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʪʨʘʜʠʮʽʡʥʠʭ ʨʦʜʦʚʠʱ, ʥʘʬʪʘ ʪʫʪ ʧʨʠʫʨʦʯʝʥʘ ʜʦ ʤʽʢʨʦʰʘʨʫ-

ʚʘʪʠʭ ʣʠʩʪʚʫʚʘʪʠʭ ʘʨʛʽʣʽʪʽʚ ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʆʈ. ʉʠʩʪʝʤʘ ʧʦʨʦʞʥʠʥ, ʷʢʽ ʚʤʽ-

ʱʫʶʪʴ ʥʘʬʪʫ, ʦʨʽʻʥʪʦʚʘʥʘ ʟʛʽʜʥʦ ʟ ʰʘʨʫʚʘʪʽʩʪʶ. ʎʝ ʜʫʞʝ ʪʦʥʢʽ, ʤʝʥʰʝ 1 ʤʤ, 

ʧʘʨʘʣʝʣʴʥʽ ʛʦʨʠʟʦʥʪʘʣʴʥʽ ʪʨʽʱʠʥʢʠ ʤʽʞ ʪʘʢʠʤʠ ʞ ʪʦʥʢʠʤʠ ʣʫʩʢʘʤʠ ʛʣʠʥ, ʛʽʜ-

ʨʦʜʠʥʘʤʽʯʥʦ ʟʚôʷʟʘʥʽ ʧʦʨʦʞʥʠʥʠ. ɺʦʥʠ ʩʬʦʨʤʦʚʘʥʽ, ʷʢ ʚʚʘʞʘʻʪʴʩʷ, ʟʘ ʨʘʭʫʥʦʢ 

ʘʚʪʦʬʣʶʾʜʦʨʦʟʨʠʚʫ ʧʦʨʽʜ ʟʘ ʰʘʨʫʚʘʪʽʩʪʶ ʧʽʜ ʚʧʣʠʚʦʤ ʧʨʦʮʝʩʽʚ ʧʝʨʝʪʚʦʨʝʥʥʷ 

ʆʈ ʟ ʪʚʝʨʜʦʛʦ ʩʪʘʥʫ ʚ ʨʽʜʢʠʡ ʧʽʜ ʯʘʩ ʪʝʨʤʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʧʦʨʽʜ. ɻʦʣʦʚʥʘ ʨʦʣʴ ʚ 

ʮʴʦʤʫ ʧʨʦʮʝʩʽ ʥʘʣʝʞʠʪʴ ʆʈ, ʷʢʘ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʧʨʦʰʘʨʢʽʚ ʽ ʣʽʥʟʦʧʦʜʽʙ-

ʥʠʭ ʩʢʫʧʯʝʥʴ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ ʧʘʨʘʣʝʣʴʥʦ-ʰʘʨʫʚʘʪʠʭ, ʧʝʪʝʣʴʯʘʩ-

ʪʠʭ, ʣʽʥʟʦʧʦʜʽʙʥʦ-ʰʘʨʫʚʘʪʠʭ ʪʝʢʩʪʫʨ. ɺ ʧʨʦʮʝʩʽ ʢʘʪʘʛʝʥʝʟʫ ʧʨʠ ʜʦʩʷʛʥʝʥʥʽ ʪʝ-

ʤʧʝʨʘʪʫʨ ʛʦʣʦʚʥʦʾ ʬʘʟʠ ʥʘʬʪʦʫʪʚʦʨʝʥʥʷ (ʧʦʥʘʜ 90 
ʦ
ʉ) ʟʘʚʜʷʢʠ ʥʘʷʚʥʦʩʪʽ ʪʘʢʠʭ 

ʪʝʢʩʪʫʨ ʧʦʯʠʥʘʻʪʴʩʷ ʽʥʪʝʥʩʠʚʥʠʡ ʨʦʟʚʠʪʦʢ ʪʨʽʱʠʥʫʚʘʪʦʩʪʽ ʟʘ ʨʘʭʫʥʦʢ ʨʽʟʢʦʛʦ 

ʟʙʽʣʴʰʝʥʥʷ ʦʙôʻʤʫ ʚʥʘʩʣʽʜʦʢ ʽʥʪʝʥʩʠʚʥʦʛʦ ʥʦʚʦʫʪʚʦʨʝʥʥʷ ʬʣʶʾʜʽʚ. ʊʦʜʽ ʡ ʚʽʜ-

ʙʫʚʘʻʪʴʩʷ ʪʘʢ ʟʚʘʥʠʡ ʘʚʪʦʬʣʶʾʜʦʨʦʟʨʠʚ ï ʨʦʟʨʠʚ ʩʫʮʽʣʴʥʦʩʪʽ ʧʦʨʦʜʠ, ʚʠʢʣʠʢʘ-

ʥʠʡ ʽʥʪʝʥʩʠʚʥʠʤ ʬʣʶʾʜʦʫʪʚʦʨʝʥʥʷʤ. ʇʨʠ ʮʴʦʤʫ ʬʦʨʤʫʻʪʴʩʷ ʘʥʦʤʘʣʴʥʦ ʚʠʩʦ-

ʢʠʡ ʧʣʘʩʪʦʚʠʡ ʪʠʩʢ.  

ɸʨʛʽʣʽʪʠ ʙʘʞʝʥʽʚʩʴʢʦʾ ʩʚʽʪʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʠʩʦʢʦʶ ʧʨʦʥʠʢʥʽʩʪʶ (ʟʘ ʨʘ-

ʭʫʥʦʢ ʚʠʩʦʢʦʾ ʪʨʽʱʠʥʫʚʘʪʦʩʪʽ), ʧʽʜʚʠʱʝʥʠʤ ʚʤʽʩʪʦʤ ʆʈ, ʭʣʦʨʦʬʦʨʤʥʦʛʦ ʙʽʪʫʤʫ, 

ʢʨʝʤʝʥʠʩʪʦʩʪʽ, ʚʠʩʦʢʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʧʨʠʨʦʜʥʦʾ ʨʘʜʽʦʘʢʪʠʚʥʦʩʪʽ, ʧʠʪʦʤʦʛʦ ʝʣʝʢ-

ʪʨʠʯʥʦʛʦ ʦʧʦʨʫ, ʧʦʨʠʩʪʦʩʪʽ ʪʘ ʟʥʠʞʝʥʦʶ ʱʽʣʴʥʽʩʪʶ. ɺʠʩʦʢʘ ʧʦʨʠʩʪʽʩʪʴ ʦʙʫʤʦʚ-

ʣʝʥʘ ʥʘʷʚʥʽʩʪʶ ʤʽʢʨʦʧʦʨ ʽ ʣʽʪʦʛʝʥʝʪʠʯʥʠʭ ʪʨʽʱʠʥ, ʦʨʽʻʥʪʦʚʘʥʠʭ ʧʘʨʘʣʝʣʴʥʦ ʰʘ-

ʨʫʚʘʪʦʩʪʽ, ʘ ʧʽʜʚʠʱʝʥʘ ʨʘʜʽʦʘʢʪʠʚʥʽʩʪʴ ʦʙʫʤʦʚʣʝʥʘ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʫʨʘʥʫ, ʷʢʠʡ 

ʥʘ ʧʦʨʷʜʦʢ ʧʝʨʝʚʠʱʫʻ ʚʤʽʩʪ ʫ ʧʽʜʩʪʠʣʷʶʯʠʭ ʽ ʧʝʨʝʢʨʠʚʘʶʯʠʭ ʚʽʜʢʣʘʜʘʭ.  

ɺʧʝʨʰʝ ʧʨʦʤʠʩʣʦʚʽ ʧʨʠʪʦʢʠ ʥʘʬʪʠ ʟ ʙʘʞʝʥʽʚʩʴʢʦʾ ʩʚʽʪʠ ʦʪʨʠʤʘʥʽ ʚ ʩʚʝʨʜʣʦ-

ʚʠʥʽ 15-ʨ ʉʘʣʠʤʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ ʚ 1967 ʨ., ʷʢʽ ʩʢʣʘʣʠ 5 ʤ
3
/ʜʦʙʫ ʥʘʬʪʠ ʽ 1000ï
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3
/ʜʦʙʫ ʛʘʟʫ. ʇʨʦʤʠʩʣʦʚʘ ʨʦʟʨʦʙʢʘ ʧʦʢʣʘʜʽʚ ʧʦʯʘʣʘʩʷ ʥʘ ʪʦʤʫ ʞ ʨʦʜʦʚʠʱʽ ʫ 

1974 ʨ., ʘʣʝ ʥʘ ʧʦʯʘʪʦʢ 2006 ʨ. (ʧʦʥʘʜ 30 ʨʦʢʽʚ ʨʦʟʨʦʙʢʠ) ʟ ʮʠʭ ʧʦʢʣʘʜʽʚ ʙʫʣʦ ʚʠ-

ʜʦʙʫʪʦ ʣʠʰʝ 2,1 ʤʣʥ ʪ ʥʘʬʪʠ; ʽʟ 72 ʧʨʦʙʫʨʝʥʠʭ ʩʚʝʨʜʣʦʚʠʥ 11 ʚʠʷʚʠʣʠʩʷ çʩʫʭʠ-

ʤʠè, 25 ʚʠʚʝʜʝʥʦ ʟ ʧʨʦʤʠʩʣʦʚʦʾ ʨʦʟʨʦʙʢʠ ʟ ʥʘʢʦʧʠʯʝʥʠʤ ʚʠʜʦʙʫʪʢʦʤ ʤʝʥʰʝ 1 

ʪʠʩ. ʪ, ʽ ʪʽʣʴʢʠ ʚ 11 ʩʚʝʨʜʣʦʚʠʥʘʭ ʩʫʤʘʨʥʠʡ ʚʠʜʦʙʫʪʦʢ ʙʫʚ ʚʠʱʠʤ ʟʘ 30 ʪʠʩ. ʪ. ɿʘ 

ʯʘʩ ʨʦʟʨʦʙʢʠ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʬʽʣʴʪʨʘʮʽʡʥʦ-ʻʤʥʽʩʪʽ ʚʣʘʩʪʠʚʦʩʪʽ ʢʦʣʝʢʪʦʨʘ 

ʧʦʚʥʽʩʪʶ ʟʘʣʝʞʘʪʴ ʚʽʜ ʘʥʦʤʘʣʴʥʦ ʚʠʩʦʢʦʛʦ ʧʣʘʩʪʦʚʦʛʦ ʪʠʩʢʫ (ɸɺʇʊ), ʱʦ ʫʥʝ-

ʤʦʞʣʠʚʣʶʻ ʤʝʭʘʥʽʟʦʚʘʥʠʡ ʚʠʜʦʙʫʪʦʢ, ʦʩʢʽʣʴʢʠ ʧʨʠ ʟʥʠʞʝʥʥʽ ɸɺʇʊ ʰʘʨʠ ʟʤʠ-

ʢʘʶʪʴʩʷ ʽ ʬʽʣʴʪʨʘʮʽʷ ʧʨʘʢʪʠʯʥʦ ʧʨʠʧʠʥʷʻʪʴʩʷ. ʂʨʽʤ ʉʘʣʠʤʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ ʜʦʩ-

ʣʽʜʥʦ-ʧʨʦʤʠʩʣʦʚʘ ʨʦʟʨʦʙʢʘ ʧʨʦʚʦʜʠʣʘʩʷ ʥʘ ɭʤ-ɭʛʦʚʩʴʢʦʤʫ, ʇʨʘʚʜʠʥʩʴʢʦʤʫ, 

ʄʘʩʣʠʭʽʚʩʴʢʦʤʫ, ɻʘʣʷʥʽʚʩʴʢʦʤʫ, ʉʝʨʝʜʥʴʦ-ʅʘʟʠʤʽʚʩʴʢʦʤʫ ʨʦʜʦʚʠʱʘ, ʘʣʝ ʙʝʟ 

ʟʥʘʯʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʆʜʥʘʢ, ʚ ʙʘʞʝʥʽʚʩʴʢʽʡ ʩʚʽʪʽ ʟʦʩʝʨʝʜʞʝʥʽ ʟʥʘʯʥʽ ʨʝʩʫʨʩʠ ʥʘ-

ʬʪʠ, ʷʢʽ, ʷʢ ʧʝʨʝʜʙʘʯʘʶʪʴ, ʧʝʨʝʚʠʱʫʶʪʴ ʪʨʘʜʠʮʽʡʥʽ ʨʝʩʫʨʩʠ ɿʘʭʽʜʥʦʛʦ ʉʠʙʽʨʫ.  
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ɺʠʨʽʰʘʣʴʥʠʤʠ ʦʙʩʪʘʚʠʥʘʤʠ ʬʦʨʤʫʚʘʥʥʷ ʢʦʣʝʢʪʦʨʩʴʢʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʘʨ-

ʛʽʣʽʪʽʚ ʙʘʞʝʥʽʚʩʴʢʦʾ ʩʚʽʪʠ ʚʚʘʞʘʻʪʴʩʷ ʧʽʜʚʠʱʝʥʠʡ ʚʤʽʩʪ ʆʈ, ʚʠʩʦʢʘ ʧʣʘʩʪʦʚʘ 

ʪʝʤʧʝʨʘʪʫʨʘ ʽ ʘʥʦʤʘʣʴʥʦ ʚʠʩʦʢʠʡ ʧʣʘʩʪʦʚʠʡ ʪʠʩʢ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʣʘʙʦʨʘʪʦʨʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʠ ʨʽʟʢʽʡ ʟʤʽʥʽ ʪʠʩʢʫ, ʟʙʽʣʴʰʫʚʘʣʠʩʷ ʟʥʘʯʝʥ-

ʥʷ ʧʨʦʥʠʢʥʦʩʪʽ ʟʨʘʟʢʽʚ. ʅʘ ʪʨʽʱʠʥʫʚʘʪʽʩʪʴ ʢʦʣʝʢʪʦʨʽʚ ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʤʘʻ ʥʘʷʚ-

ʥʽʩʪʴ ʟʦʥ ʨʦʟʣʦʤʽʚ. ʅʘʨʘʟʽ ʙʘʞʝʥʽʚʩʴʢʘ ʩʚʽʪʘ, ʜʝ ʚʤʽʩʪ ʉʦʨʛ. ʩʢʣʘʜʘʻ 5ï12 %, ʨʦʟ-

ʛʣʷʜʘʻʪʴʩʷ ʷʢ ʤʘʪʝʨʠʥʩʴʢʘ ʪʦʚʱʘ ʜʣʷ ʦʩʥʦʚʥʦʾ ʤʘʩʠ ʚʫʛʣʝʚʦʜʥʝʚʦʾ ʩʠʨʦʚʠʥʠ 

ɿʘʭʽʜʥʦʛʦ ʉʠʙʽʨʫ.  

 

ɿʘʧʠʪʘʥʥʷ ʪʘ ʟʘʚʜʘʥʥʷ ʜʣʷ ʩʘʤʦʧʝʨʝʚʽʨʢʠ 

 
1. ʅʘ ʯʦʤʫ ʙʘʟʫʶʪʴʩʷ ʪʝʭʥʦʣʦʛʽʾ ʚʠʜʦʙʫʪʢʫ ʩʣʘʥʮʝʚʦʾ ʥʘʬʪʠ? 

2. ʅʘʚʝʜʽʪʴ ʦʩʥʦʚʥʽ ʚʠʜʠ ʪʝʭʥʦʣʦʛʽʡ ʚʠʜʦʙʫʪʢʫ ʥʘʬʪʠ ʽʟ ʩʣʘʥʮʽʚ. 

3. ʗʢʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʦʧʝʨʘʮʽʡ ʧʨʠ ʚʠʨʦʙʥʠʮʪʚʽ ʥʘʬʪʠ ʟ ʥʘʬʪʦʥʦʩʥʦʛʦ ʩʣʘʥʮʶ? 

4. ʆʭʘʨʘʢʪʝʨʠʟʫʡʪʝ ʪʝʭʥʦʣʦʛʽʶ ʚʠʜʦʙʫʪʢʫ ʩʣʘʥʮʝʚʦʾ ʥʘʬʪʠ ʂʽʚʽʪʝʨ. 

5. ʗʢ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʠʣʫʯʝʥʥʷ ʥʘʬʪʠ ʥʘ ʤʽʩʮʽ ʟʘʣʷʛʘʥʥʷ? 

6. ʗʢʽ ʚʠ ʟʥʘʻʪʝ ʧʝʨʩʧʝʢʪʠʚʥʽ ʥʘʬʪʦʥʦʩʥʽ ʬʦʨʤʘʮʽʾ ʩʚʽʪʫ? 

7. ʆʭʘʨʘʢʪʝʨʠʟʫʡʪʝ ʛʝʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʬʦʨʤʘʮʽʾ ɹʘʢʢʝʥ ʫ ʉʐɸ. 

8. ʆʭʘʨʘʢʪʝʨʠʟʫʡʪʝ ʛʝʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʙʘʞʝʥʽʚʩʴʢʦʾ ʩʚʽʪʠ ɿʘʭʽʜʥʦʛʦ ʉʠʙʽʨʫ. 
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ɻɸɿ ʋʑɯʃʔʅɽʅʀʍ ʇʆʈɯɼ 

 

4.1. ɿʘʛʘʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʛʘʟʦʚʠʭ ʧʦʢʣʘʜʽʚ ʫʱʽʣʴʥʝʥʠʭ ʧʦʨʽʜ 

 

ʉʢʫʧʯʝʥʥʷ ʛʘʟʫ ʚ ʫʱʽʣʴʥʝʥʠʭ ʧʦʨʦʜʘʭ ʘʙʦ ʷʢ ʡʦʛʦ ʱʝ ʥʘʟʠʚʘʶʪʴ ʚ ʣʽʪʝʨʘ-

ʪʫʨʽ ï ñʛʘʟ ʮʝʪʨʘʣʴʥʦʙʘʩʝʡʥʦʚʦʛʦ ʪʠʧʫò, ñʛʘʟ ʫʱʽʣʴʥʝʥʠʭ ʢʦʣʝʢʪʦʨʽʚò, çʱʽʣʴʥʠʡ 

ʛʘʟ ï tight gasè ʧʨʠʥʮʠʧʦʚʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʚʫʛʣʝʚʦʜʥʽʚ (ɺɺ) ʫ ʧʦʢʣʘʜʘʭ ʟʚʠ-

ʯʘʡʥʠʭ ʨʦʜʦʚʠʱ. ʊʨʘʜʠʮʽʡʥʽ ʧʦʢʣʘʜʠ ʤʽʩʪʷʪʴʩʷ ʫ ʧʨʦʥʠʢʥʠʭ ʧʦʨʦʜʘʭ-

ʢʦʣʝʢʪʦʨʘʭ ʽ ʧʨʠʫʨʦʯʝʥʽ ʜʦ ʘʥʪʠʢʣʽʥʘʣʴʥʠʭ, ʣʽʪʦʣʦʛʽʯʥʠʭ, ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʭ, ʪʝ-

ʢʪʦʥʽʯʥʠʭ, ʘʙʦ ʢʦʤʙʽʥʦʚʘʥʠʭ ʧʘʩʪʦʢ. ʉʢʫʧʯʝʥʥʷ ʥʝʪʨʘʜʠʮʽʡʥʦʛʦ ʛʘʟʫ, ʱʦ ʟʥʘ-

ʭʦʜʷʪʴʩʷ ʚ ʘʣʝʚʨʠʪʦ-ʧʽʘɦʥʠʩʪʠʭ ʫʱʽʣʴʥʝʥʠʭ ʨʽʟʥʦʚʠʜʘʭ ʤʘʶʪʴ ʨʝʛʽʦʥʘʣʴʥʝ 

ʧʦʰʠʨʝʥʥʷ.  

ʗʢ ʚʠʜʥʦ ʥʘ ʨʠʩ. 4.1, ʪʨʘʜʠʮʽʡʥʽ ʧʽʩʢʦʚʠʢʠ-ʢʦʣʝʢʪʦʨʠ çʥʘʩʠʯʝʥʽè ʚʽʜʢʨʠ-

ʪʠʤʠ ʧʦʨʘʤʠ (ʪʝʤʥʦ-ʙʣʘʢʠʪʥʠʡ ʢʦʣʽʨ); ʧʦʨʠ ʚ ʱʽʣʴʥʠʭ ʧʽʩʢʦʚʠʢʘʭ ʨʦʟʧʦʜʽʣʝʥʽ 

ʚʢʨʘʡ ʥʝʨʽʚʥʦʤʽʨʥʦ, ʥʝ ʫʪʚʦʨʶʶʪʴ ʻʜʠʥʦʛʦ ʧʦʨʦʚʦʛʦ ʧʨʦʩʪʦʨʫ ʽ ʟôʻʜʥʫʶʪʴʩʷ 

ʣʠʰʝ ʚʫʟʴʢʠʤʠ ʢʘʧʽʣʷʨʘʤʠ, ʱʦ ʡ ʦʙʫʤʦʚʣʶʻ ʜʫʞʝ ʥʠʟʴʢʫ ʧʨʦʥʠʢʥʽʩʪʴ ʧʽʩʢʦʚʠ-

ʢʫ, ʷʢʘ ʟʘʟʚʠʯʘʡ ʥʝ ʧʝʨʝʚʠʱʫʻ 0,1 ʤɼ. ʅʘʡʛʦʣʦʚʥʽʰʠʤʠ ʪʠʧʘʤʠ ʧʦʨʠʩʪʦʩʪʽ ʚ ʧʽ-

ʩʢʦʚʠʢʘʭ ʻ ʧʝʨʚʠʥʥʘ ʤʽʞʛʨʘʥʫʣʷʨʥʘ ʧʦʨʠʩʪʽʩʪʴ, ʷʢʘ ʨʦʟʚʠʚʘʻʪʴʩʷ ʚ ʤʽʞʟʝʨʥʦ-

ʚʦʤʫ ʧʨʦʩʪʦʨʽ ʫʣʘʤʢʦʚʠʭ ʟʝʨʝʥ, ʽ ʚʪʦʨʠʥʥʘ ʤʽʢʨʦʧʦʨʠʩʪʽʩʪʴ, ʱʦ ʧʦʰʠʨʶʻʪʴʩʷ ʚ 

ʯʘʩʪʢʦʚʦ ʨʦʟʯʠʥʝʥʠʭ ʤʽʥʝʨʘʣʘʭ, ʤʽʢʨʦʧʦʨʠʩʪʠʭ ʜʝʪʨʠʪʦʚʠʭ ʟʝʨʥʘʭ ʽ ʤʘʪʝʨʠʥʩʴ-

ʢʽʡ ʧʦʨʦʜʽ, ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʜʽʘʛʝʥʝʪʠʯʥʠʭ ʤʽʥʝʨʘʣʴʥʠʭ ʮʝʤʝʥʪʘʭ, ʥʘʧʨʠʢʣʘʜ, 

ʛʣʠʥʠʩʪʠʭ ʤʽʥʝʨʘʣʘʭ (ʭʣʦʨʠʪ, ʢʘʦʣʽʥʽʪ, ʽʣʽʪ, ʩʤʝʢʪʠʪ, ʤʦʥʪʤʦʨʠʣʦʥʽʪ ʪʦʱʦ). 
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ʊʨʘʜʠʮʽʡʥʽ ʧʦʢʣʘʜʠ ʛʘʟʫ ʩʢʣʘʜʘʶʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʟ ʧʝʨʚʠʥʥʦʾ ʤʽʞʛʨʘʥʫʣʷʨʥʦʾ 

ʧʦʨʠʩʪʦʩʪʽ ʟ ʚʝʣʠʢʠʤʠ ʧʦʨʘʤʠ (pore-throat) ʽ ʨʽʟʥʦʾ ʢʽʣʴʢʦʩʪʽ ʚʪʦʨʠʥʥʦʾ ʧʦʨʠʩ-

ʪʦʩʪʽ, ʫ ʪʦʡ ʯʘʩ, ʷʢ ʧʦʢʣʘʜʠ çʱʽʣʴʥʦʛʦ ʛʘʟʫè ʚ ʦʩʥʦʚʥʦʤʫ ʟʘʣʝʞʥʽ ʚʽʜ ʚʪʦʨʠʥʥʦʾ 

ʧʦʨʠʩʪʦʩʪʽ ʟ ʧʦʨʘʤʠ ʨʦʟʤʽʨʦʤ ʜʦ 1 ʤʢʤ ʚ ʜʽʘʤʝʪʨʽ. ɼʣʷ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʚʪʦ-

ʨʠʥʥʦʾ ʤʽʢʨʦʧʦʨʠʩʪʦʩʪʽ ʚ ʧʝʪʨʦʛʨʘʬʽʯʥʠʭ ʰʣʽʬʘʭ ʨʦʟʨʦʙʣʝʥʘ ʪʝʭʥʦʣʦʛʽʷ 

MicroQuant SEM/BSE. 

 

  
ʈʠʩ. 4.1. ʇʨʠʢʣʘʜ ʧʽʩʢʦʚʠʢʫ-ʢʦʣʝʢʪʦʨʘ (ʟʣʽʚʘ) ʽ ʱʽʣʴʥʦʛʦ ʧʽʩʢʦʚʠʢʫ (ʩʧʨʘʚʘ) 

 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʽʩʢʦʚʠʢʽʚ çʱʽʣʴʥʦʛʦ ʛʘʟʫè ʩʫʪʪʻʚʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢ ʤʝʪʘʥʦʚʤʽʩʥʠʭ ʚʫʛʽʣʴʥʠʭ ʧʣʘʩʪʽʚ ʽ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ: 
¶ ʜʣʷ çʱʽʣʴʥʦʛʦ ʛʘʟʫè ʚʤʽʩʥʽ ʧʽʩʢʦʚʠʢʠ ʚʠʩʪʫʧʘʶʪʴ ʣʠʰʝ ʷʢ ʧʦʢʣʘʜʠ, ʪʦʜʽ ʷʢ ʚʫʛʽʣʴʥʽ 
ʧʣʘʩʪʠ ʽ ʩʣʘʥʮʽ ʚʽʜʧʦʚʽʜʥʦ ʜʣʷ ʤʝʪʘʥʫ ʽ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʻ ʥʝ ʪʽʣʴʢʠ ʥʘʬʪʦʤʘʪʝʨʠʥʩʴ-

ʢʠʤʠ ʧʦʨʦʜʘʤʠ, ʘ ʡ ʚʣʘʩʥʝ ʧʦʢʣʘʜʘʤʠ; 

¶ ʟôʷʩʦʚʘʥʦ, ʱʦ ʧʦʢʣʘʜʠ ʥʠʟʴʢʦʾ ʧʨʦʥʠʢʥʦʩʪʽ ʚ ʙʘʩʝʡʥʽ Greater Green River ʥʘ ʧʽʚʜʝʥʥʦ-

ʟʘʭʦʜʽ ɺʘʡʦʤʽʥʛʫ ʻ ʥʝ ʯʘʩʪʠʥʦʶ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʧʦʢʣʘʜʫ ʛʘʟʫ, ʘ ʥʠʟʴʢʦʧʨʦʥʠʢʥʠʤʠ ʧʦ-

ʨʦʜʘʤʠ ʚ ʟʚʠʯʘʡʥʠʭ ʩʪʨʫʢʪʫʨʥʠʭ, ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʭ, ʪʘ/ʘʙʦ ʢʦʤʙʽʥʦʚʘʥʠʭ ʧʘʩʪʢʘʭ; ʱʝ 

ʨʘʥʽʰʝ ɹʝʨʨʽ ʽ ʍʽʣʣ ʧʨʠʧʫʩʪʠʣʠ, ʱʦ ʚ ʙʘʩʝʡʥʽ ʉʘʥ ʍʫʘʥ ʛʘʟ ʫʩʝʨʝʜʠʥʽ ʧʽʩʢʦʚʠʢʽʚ ʟʥʘ-

ʭʦʜʠʪʴʩʷ ʚ ʧʦʪʝʥʮʽʦʤʝʪʨʠʯʥʠʭ ʚʘʥʥʘʭ (ʩʚʝʨʜʣʦʚʠʥʘʭ), ʧʦʚ'ʷʟʘʥʠʭ ʟ ʚʦʜʷʥʠʤ ʧʦʪʦʢʦʤ 

ʚʟʜʦʚʞ ʧʘʜʽʥʥʷ ʧʣʘʩʪʘ; ʽʥʰʠʤʠ ʩʣʦʚʘʤʠ, ʮʝ ʧʘʩʪʢʠ ʛʽʜʨʦʜʠʥʘʤʽʯʥʦʛʦ ʪʠʧʫ, ʱʦ ʧʦʥʘʜ 

ʫʩʝ ʥʘʛʘʜʫʶʪʴ ʪʨʘʜʠʮʽʡʥʽ ʧʘʨʘʤʝʪʨʠ ʧʘʩʪʦʢ, ʚʠʷʚʣʝʥʠʭ ʫ ʪʨʘʜʠʮʽʡʥʠʭ ʧʦʢʣʘʜʘʭ; 

¶ ʛʘʟ ʤʽʛʨʫʻ ʚ ʱʽʣʴʥʽ ʧʽʩʢʦʚʠʢʠ ʟ ʧʨʠʣʝʛʣʠʭ ʥʘʬʪʦʤʘʪʝʨʠʥʩʴʢʠʭ ʧʦʨʽʜ ʽ ʤʦʞʝ ʙʫʪʠ ʨʦ-

ʟʤʽʱʝʥʠʡ ʚʩʝʨʝʜʠʥʽ ʧʦʢʣʘʜʫ ʟʘʚʜʷʢʠ ʚʠʩʦʢʦʤʫ ʢʘʧʽʣʷʨʥʦʤʫ ʪʠʩʢʫ ʚ ʩʠʣʫ ʥʠʟʴʢʦʾ ʧʦ-

ʨʠʩʪʦʩʪʽ  ʪʘ ʧʨʦʥʠʢʥʦʩʪʽ ʽ ʥʘʷʚʥʦʩʪʽ ʚʦʜʠ, ʷʢʘ ʪʝʯʝ ʧʦ ʧʽʜʥʷʪʪʶ ʧʣʘʩʪʘ, ʱʦ ʟʘʙʝʟʧʝ-

ʯʫʻʪʴʩʷ ʤʽʩʮʝʚʠʤʠ ʛʽʜʨʦʜʠʥʘʤʽʯʥʠʤʠ ʫʤʦʚʘʤʠ; ʫ ʚʫʛʽʣʴʥʦʤʫ ʞ ʽ ʩʣʘʥʮʝʚʦʤʫ ʛʘʟʽ ʚʽʥ 

ʘʙʩʦʨʙʫʻʪʴʩʷ ʚ ʤʘʪʝʨʠʥʩʴʢʫ ʧʦʨʦʜʫ ʟ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ; 

¶ ʙʘʛʘʪʦ ʪʨʘʜʠʮʽʡʥʠʭ ʧʦʢʣʘʜʽʚ ʧʦʨʠʩʪʽ ʽ ʧʨʦʥʠʢʥʽ, ʘʣʝ ʚ ʥʠʭ ʥʝʤʘʻ ʜʦʩʪʘʪʥʴʦʾ ʧʝʨʚʠʥ-

ʥʦʾ ʝʥʝʨʛʽʾ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʚʠʜʦʙʫʪʢʫ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ ʥʘ ʝʢʦʥʦʤʽʯʥʦ ʚʠʛʽʜʥʦʤʫ ʨʽʚʥʽ 

ʙʝʟ ʜʦʧʦʤʽʞʥʠʭ ʟʘʩʦʙʽʚ, ʪʦʤʫ ʚʦʥʠ ʧʦʪʨʝʙʫʶʪʴ ʚʧʣʠʚʫ ʥʘ ʧʣʘʩʪ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʝʢʦʥʦʤʽʯʥʦʾ ʜʦʮʽʣʴʥʦʩʪʽ ʚʠʜʦʙʫʪʢʫ; ʪʘʢ ʽ ʧʽʩʢʦʚʠʢʠ çʱʽʣʴʥʦʛʦ ʛʘʟʫè ʧʦʪʨʝʙʫʶʪʴ 

ʩʧʝʮʽʘʣʴʥʠʭ ʤʝʪʦʜʽʚ ʚʠʜʦʙʫʪʢʫ (ʛʽʜʨʦʨʦʟʨʠʚ ʽ ʟʘʚʦʜʥʝʥʥʷ ʧʣʘʩʪʘ, ʢʠʩʣʦʪʥʘ ʦʙʨʦʙʢʘ 

ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ ʩʚʝʨʜʣʦʚʠʥʠ); ʪʘʢʠʤ ʯʠʥʦʤ, ʧʽʩʢʦʚʠʢʠ çʱʽʣʴʥʦʛʦ 

ʛʘʟʫè ʤʦʞʫʪʴ ʙʫʪʠ ʢʣʘʩʠʬʽʢʦʚʘʥʽ ʷʢ ʧʽʜʪʠʧ ʟʘʛʘʣʴʥʦʾ ʪʨʘʜʠʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʚʫʛʣʝʚʦʜ-

ʥʝʚʦʛʦ ʧʦʢʣʘʜʫ; 

¶ ʻʜʠʥʘ ʚʣʘʩʪʠʚʽʩʪʴ ʧʽʩʢʦʚʠʢʽʚ çʱʽʣʴʥʦʛʦ ʛʘʟʫè, ʷʢʘ ʧʝʨʝʪʠʥʘʻʪʴʩʷ ʟ ʚʫʛʽʣʴʥʠʤʠ ʧʣʘʩʪʘʤʠ 
ʽ ʩʣʘʥʮʷʤʠ, ï ʮʝ ʾʭ ʥʠʟʴʢʘ ʧʦʨʠʩʪʽʩʪʴ ʽ ʩʭʦʞʘ ʧʨʦʥʠʢʥʽʩʪʴ, ʱʦ ʚʽʜʨʽʟʥʷʻ ʮʽ ʪʠʧʠ ʧʦʢʣʘʜʽʚ 

ʚʽʜ ʪʨʘʜʠʮʽʡʥʠʭ ʧʽʩʢʦʚʠʢʽʚ/ʢʘʨʙʦʥʘʪʽʚ ʟ ʙʽʣʴʰ ʚʠʩʦʢʦʶ ʧʦʨʠʩʪʽʩʪʶ ʽ ʧʨʦʥʠʢʥʽʩʪʶ. 
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ʊʘʢʠʤ ʯʠʥʦʤ, ʟ ʛʝʦʣʦʛʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ ʧʽʩʢʦʚʠʢʠ çʱʽʣʴʥʦʛʦ ʛʘʟʫè ʷʢ ʧʦʢ-

ʣʘʜʠ ʟʥʘʭʦʜʷʪʴʩʷ ʙʣʠʞʯʝ ʜʦ ʪʨʘʜʠʮʽʡʥʠʭ ʧʦʢʣʘʜʽʚ ʚʫʛʣʝʚʦʜʥʽʚ, ʥʽʞ ʜʦ ʤʝʪʘʥʦ-

ʚʤʽʩʥʠʭ ʚʫʛʽʣʴʥʠʭ ʧʣʘʩʪʽʚ ʽ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ. ʆʯʝʚʠʜʥʦ, ʱʦ ʧʽʩʢʦʚʠʢʠ çʱʽʣʴʥʦ-

ʛʦ ʛʘʟʫè ï ʮʝ ʪʽʣʴʢʠ ʧʦʢʣʘʜʠ, ʫ ʪʦʡ ʯʘʩ ʷʢ ʚʫʛʽʣʴʥʽ ʧʣʘʩʪʠ ʽ ʩʣʘʥʮʽ ʦʜʥʦʯʘʩʥʦ ʻ 

ʧʦʢʣʘʜʘʤʠ ʽ ʥʘʬʪʦʛʘʟʦʤʘʪʝʨʠʥʩʴʢʠʤʠ ʧʦʨʦʜʘʤʠ. ʑʽʣʴʥʽ ʧʽʩʢʦʚʠʢʠ ʤʦʞʫʪʴ ʩʪʘ-

ʪʠ ʧʦʢʣʘʜʦʤ ɺɺ ʣʠʰʝ ʟʘ ʥʘʷʚʥʦʩʪʽ ʚ ʧʨʠʣʝʛʣʦʤʫ ʙʘʩʝʡʥʽ ʧʦʪʝʥʮʽʡʥʠʭ ʧʦʨʽʜ-

ʜʞʝʨʝʣ. ʇʽʩʢʦʚʠʢʠ çʱʽʣʴʥʦʛʦ ʛʘʟʫè ʧʦʚʠʥʥʽ ʨʦʟʛʣʷʜʘʪʠʩʷ ʷʢ ʢʘʪʝʛʦʨʽʷ-ʧʽʜʪʠʧ 

ʚʩʝʨʝʜʠʥʽ ʟʘʛʘʣʴʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʪʨʘʜʠʮʽʡʥʠʭ ʜʞʝʨʝʣ, ʦʩʢʽʣʴʢʠ ʙʽʣʴʰʘ ʯʘʩʪʠʥʘ 

ʾʭ ʛʝʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʽʜʧʘʜʘʻ ʧʽʜ ʮʝ ʚʠʟʥʘʯʝʥʥʷ, ʘ ʥʝ ʧʽʜ ʚʠʟʥʘʯʝʥʥʷ 

ʥʝʪʨʘʜʠʮʽʡʥʠʭ ʜʞʝʨʝʣ ʛʘʟʫ. 

ɺʘʞʣʠʚʠʤʠ ʬʘʢʪʦʨʘʤʠ ʷʢʦʩʪʽ ʧʽʩʢʦʚʠʢʽʚ ʻ ʽʩʪʦʨʽʷ ʦʩʘʜʢʦʥʘʢʦʧʠʯʝʥʥʷ (ʨʝ-

ʛʽʦʥʘʣʴʥʝ ʧʦʰʠʨʝʥʥʷ, ʤʦʨʬʦʣʦʛʽʷ ʧʦʢʣʘʜʽʚ, ʩʪʨʫʢʪʫʨʘ ʨʦʜʦʚʠʱʘ ʪʦʱʦ), ʩʪʫʧʽʥʴ 

ʜʽʘʛʝʥʝʟʫ, ʭʘʨʘʢʪʝʨ ʪʨʽʱʠʥʫʚʘʪʦʩʪʽ ʽ ʪʘʢʝ ʽʥʰʝ. 

ɯʩʥʫʶʪʴ ʜʚʽ ʦʩʥʦʚʥʽ ʧʨʦʙʣʝʤʠ ʫ ʧʦʰʫʢʫ ʨʦʜʦʚʠʱ çʱʽʣʴʥʦʛʦ ʛʘʟʫè. ʇʦ-

ʧʝʨʰʝ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʝʡʩʤʽʯʥʠʭ ʽ ʛʝʦʬʽʟʠʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʝʦʙʭʽʜʥʦ ʟʥʘʡʪʠ 

ʧʦʢʣʘʜ ʛʘʟʫ ʽʟ ʚʠʩʦʢʦʶ ʱʽʣʴʥʽʩʪʶ ʧʨʠʨʦʜʥʠʭ ʪʨʽʱʠʥ. ʇʦ-ʜʨʫʛʝ, ʩʣʽʜ ʫʥʠʢʘʪʠ 

ʧʦʢʣʘʜʽʚ, ʱʦ ʤʽʩʪʷʪʴ ʙʘʛʘʪʦ ʚʦʜʠ. ʋʥʠʢʥʝʥʥʷ ʥʘʜʭʦʜʞʝʥʥʷ ʚʦʜʠ ʻ ʚʘʞʣʠʚʠʤ 

ʯʠʥʥʠʢʦʤ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʱʽʣʴʥʦʛʦ ʛʘʟʫ. ʅʘʷʚʥʽʩʪʴ ʤʦʙʽʣʴʥʦʾ (ʤʽʛʨʫʶʯʦʾ) ʚʦʜʠ ʽ 

ʚʠʩʦʢʠʡ ʾʾ ʨʽʚʝʥʴ ʟʘʬʽʢʩʦʚʘʥʽ ʣʠʰʝ ʫ ʧʝʚʥʠʭ ʨʘʡʦʥʘʭ ʚʠʜʦʙʫʪʢʫ ʚ Rocky 

Mountains. ʅʘʧʨʠʢʣʘʜ, ʢʦʤʧʘʥʽʷ Union Pacific Resources ʧʨʦʙʫʨʠʣʘ 2300-ʬʫʪʦʚʫ 

ʙʽʯʥʫ ʩʝʢʮʽʶ, ʟ ʙʽʣʴʰ ʥʽʞ 1600 ʬʫʪʘʤʠ ʚ ʩʫʩʽʜʥʽʡ ʩʚʽʪʽ, ʥʘ 15000 ʬʫʪʽʚ ʫ GGRB 

ʧʦʙʣʠʟʫ Table Rock Field (ʩʚʝʨʜʣʦʚʠʥʘ Rock Island 4H). ʉʚʝʨʜʣʦʚʠʥʘ ʩʴʦʛʦʜʥʽ 

ʜʘʻ ʤʘʡʞʝ 4 ʤʽʣʴʡʦʥʠ ʢʫʙʽʯʥʠʭ ʬʫʪʽʚ ʛʘʟʫ ʥʘ ʜʝʥʴ, ʧʽʜʪʨʠʤʫʶʯʠ ʧʦʪʝʥʮʽʡʥʽ ʚʠ-

ʛʦʜʠ ʚʽʜ ʙʫʨʽʥʥʷ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʩʚʝʨʜʣʦʚʠʥ, ʱʦ ʧʝʨʝʪʠʥʘʶʪʴ ʧʨʠʨʦʜʥʽ ʪʨʽʱʠ-

ʥʠ. ʆʜʥʘʢ, ʩʚʝʨʜʣʦʚʠʥʘ ʜʘʻ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʚʦʜʠ, ʽʥʦʜʽ ʙʽʣʴʰʝ 1000 ʙʘʨʝʣʽʚ ʥʘ 

ʜʝʥʴ, ʽ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʥʘʜʭʦʜʞʝʥʥʷ ʚʦʜʠ ʚʧʣʠʚʘʻ ʥʘ ʚʠʜʦʙʫʪʦʢ ʛʘʟʫ. ʊʘʢʽ ʞ 

ʧʨʦʙʣʝʤʠ ʚʠʥʠʢʣʠ ʽ ʚ ʽʥʰʠʭ ʨʘʡʦʥʘʭ ʚʠʜʦʙʫʪʢʫ çʫʱʽʣʴʥʝʥʦʛʦ ʛʘʟʫè (ʩʚʽʪʘ ʄʝ-

ʩʘʚʝʨʜʝ ʚ ʨʘʡʦʥʽ ɺʘʤʩʘʪʪʝʨ, ʙʘʩʝʡʥ Wind River ʽ Cave Culch). ʆʪʞʝ, ʚʠʜʦʙʫʚʘʥ-

ʥʷ çʱʽʣʴʥʦʛʦ ʛʘʟʫè ʟ ʧʽʩʢʦʚʠʢʽʚ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʝʚʥʠʤʠ ʪʨʫʜʥʦʱʘʤʠ. 

ʋ ʩʚʽʪʽ ʩʢʫʧʯʝʥʥʷ ʛʘʟʫ ʚ ʱʽʣʴʥʠʭ ʢʦʣʝʢʪʦʨʘʭ ʥʘʡʙʽʣʴʰ ʚʠʚʯʝʥʽ ʪʘ ʧʨʦʤʠʩ-

ʣʦʚʦ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʧʦʢʠ ʱʦ ʣʠʰʝ ʥʘ ʪʝʨʠʪʦʨʽʾ ʇʽʚʥʽʯʥʦʾ ɸʤʝʨʠʢʠ (ʉʐɸ, ʂʘ-

ʥʘʜʘ). ʉʧʦʯʘʪʢʫ ʘʤʝʨʠʢʘʥʩʴʢʽ ʜʦʩʣʽʜʥʠʢʠ ʯʘʩʪʽʰʝ ʚʞʠʚʘʣʠ ʪʝʨʤʽʥ ñʛʘʟ ʮʝʥʪʨʘ-

ʣʴʥʦʙʘʩʝʡʥʦʚʦʛʦ ʪʠʧʫò, ʘʣʝ ʧʦʪʽʤ ʚʝʣʠʢʘ ʫʚʘʛʘ ʩʪʘʣʘ ʧʨʠʜʽʣʷʪʠʩʴ ʽ ʛʘʟʫ ñʩʣʘʥ-

ʮʝʚʠʭò ʥʘʬʪʦʛʘʟʦʛʝʥʝʨʫʚʘʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ, ʱʦ ʪʘʢʦʞ ʨʝʛʽʦʥʘʣʴʥʦ ʧʦʰʠʨʝʥʽ ʚ 

ʤʝʞʘʭ ʮʝʥʪʨʘʣʴʥʠʭ ʯʘʩʪʠʥ ʙʘʩʝʡʥʽʚ, ʪʦʤʫ ʟʘʨʘʟ ʙʽʣʴʰ ʫʞʠʚʘʥʠʤ ʻ ʪʝʨʤʽʥ ñʛʘʟ 

ʱʽʣʴʥʠʭ ʢʦʣʝʢʪʦʨʽʚò ʘʙʦ ñʛʘʟ ʫʱʽʣʴʥʝʥʠʭ ʧʦʨʽʜò. 

ʋ ʮʴʦʤʫ ʨʦʟʜʽʣʽ ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʦ ʤʘʪʝʨʽʘʣ ʧʨʦ ʥʘʬʪʦʛʘʟʦʥʦʩʥʽ ʙʘʩʝʡʥʠ ʟ 

ʧʨʦʤʠʩʣʦʚʦʶ ʛʘʟʦʥʦʩʥʽʩʪʶ ʫʱʽʣʴʥʝʥʠʭ ʧʦʨʽʜ, ʟʦʢʨʝʤʘ ɸʥʘʜʘʨʢʦ, ɻʨʽʥ-ʈʽʚʝʨ, 

ʉʘʥ-ʍʫʘʥ, ɼʝʥʚʝʨ, ʇʽʰʽʥʩ, ʋʾʣʣʽʩʪʦʫʥʩʴʢʠʡ, ʉʭʽʜʥʦʪʝʭʘʩʴʢʠʡ, ʇʽʚʥʽʯʥʦʣʫʽʟʽʘʥ-

ʩʴʢʠʡ ʪʘ ʽʥ. 

ʈʝʛʽʦʥʘʣʴʥʦ ʨʦʟʧʦʚʩʶʜʞʝʥʽ ʩʢʫʧʯʝʥʥʷ ʛʘʟʫ ʚ ʫʱʽʣʴʥʝʥʠʭ ʧʦʨʦʜʘʭ ʭʘʨʘʢ-

ʪʝʨʠʟʫʶʪʴʩʷ ʥʘʩʪʫʧʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ ʚʠʜʽʣʝʥʥʷ (ʜʽʘʛʥʦʩʪʠʯʥʠʤʠ ʦʟʥʘʢʘʤʠ): 

1. ʉʢʫʧʯʝʥʥʷ ʛʘʟʫ ʚ ʫʱʽʣʴʥʝʥʠʭ ʧʦʨʦʜʘʭ ʥʝ ʧʦʚôʷʟʘʥʽ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ ʩʪʨʫ-

ʢʪʫʨʥʠʤʠ ʯʠ ʣʽʪʦʣʦʛʦ-ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʤʠ ʣʦʢʘʣʴʥʠʤʠ ʧʘʩʪʢʘʤʠ, ʘ ʟʘʡʤʘʶʪʴ 
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ʮʝʥʪʨʘʣʴʥʽ ʟʘʥʫʨʝʥʽ ʯʘʩʪʠʥʠ ʥʘʬʪʦʛʘʟʦʥʦʩʥʠʭ ʙʘʩʝʡʥʽʚ (ʜʝʧʨʝʩʽʾ, ʫʣʦʛʦʚʠʥʠ), 

ʤʘʶʪʴ ʨʝʛʽʦʥʘʣʴʥʝ ʽ ʟʦʥʘʣʴʥʝ ʧʦʰʠʨʝʥʥʷ, ʟʘʡʤʘʶʯʠ ʟʥʘʯʥʽ ʧʣʦʱʽ (ʜʦ 8000 ʢʤ
2
 ʽ 

ʙʽʣʴʰʝ). ɺ ʾʭ ʤʝʞʘʭ ʤʦʞʫʪʴ ʟʥʘʭʦʜʠʪʠʩʷ ʽ ʦʢʨʝʤʽ ʣʦʢʘʣʴʥʽ ʧʘʩʪʢʠ ʟʽ ʟʚʠʯʘʡʥʠ-

ʤʠ ʛʘʟʦʚʠʤʠ ʧʦʢʣʘʜʘʤʠ. 

2. ɻʘʟ ʫʱʽʣʴʥʝʥʠʭ ʧʦʨʽʜ ʧʦʰʠʨʝʥʠʡ ʚ ʧʦʨʦʜʘʭ ʟʽ ʩʪʫʧʝʥʝʤ ʢʘʪʘʛʝʥʝʟʫ (ʪʝ-

ʨʤʘʣʴʥʦʶ ʟʨʽʣʽʩʪʶ) ʚ ʟʥʘʯʥʠʭ ʤʝʞʘʭ ï ʚʽʜ 0,7 Rʦ (78 ʦʜ.10R
ʘ
), ʪʦʙʪʦ ʚʝʨʭʽʚ ʟʦʥʠ 

ʄʂ2 (ɻ) ʟʛʽʜʥʦ ʟʽ ʩʪʘʜʽʻʶ ʢʘʪʘʛʝʥʝʟʫ ʟʘ ʚʽʪʨʠʥʽʪʦʤ, ʘʙʦ ʩʝʨʝʜʠʥʠ ʛʦʣʦʚʥʦʾ ʟʦʥʠ 

ʥʘʬʪʦʫʪʚʦʨʝʥʥʷ (ɻɿʅ) (ñʥʘʬʪʦʚʝ ʚʽʢʥʦò ʟʘ ʟʘʭʽʜʥʦʶ ʪʝʨʤʽʥʦʣʦʛʽʻʶ) ʽ ʜʦ 2,5ï3,0 

Rʦ (114 ʦʜ.10R
ʘ
) ʽ ʙʽʣʴʰʝ, ʪʦʙʪʦ ʜʦ ʥʠʟʽʚ ʛʦʣʦʚʥʦʾ ʟʦʥʠ ʛʘʟʦʫʪʚʦʨʝʥʥʷ (ɻɿɻ). 

ʅʘʧʨʠʢʣʘʜ, ʚ ɸʧʘʣʘʮʴʢʦʤʫ ʥʘʬʪʦʛʘʟʦʚʦʤʫ ʙʘʩʝʡʥʽ (ʅɻɹ) ʛʘʟ ʫʱʽʣʴʥʝʥʠʭ ʧʦʨʽʜ 

ʥʘ ʙʽʣʴʰʽʡ ʯʘʩʪʠʥʽ ʪʝʨʠʪʦʨʽʾ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʟʦʥʽ ʢʘʪʘʛʝʥʝʟʫ 0,6ï1,3 Rʦ (ʪʦʙʪʦ 

ʄʂ2-4), ʘ ʫ ʩʭʽʜʥʽʡ ʟʘʥʫʨʝʥʽʡ ʯʘʩʪʠʥʽ ʤʘʻ ʟʥʘʯʝʥʥʷ ʧʦʥʘʜ 1,3 Rʦ (ʄʂ4-5). ɺ ʅɻɹ 

ɻʨʽʥ-ʈʽʚʝʨ ʩʪʫʧʽʥʴ ʢʘʪʘʛʝʥʝʟʫ ʩʢʣʘʜʘʻ ʚʽʜ 0,8 Rʦ (ʩʝʨʝʜʠʥʘ ʟʦʥʠ ʄʂ2); ʘ ʚ ʉʭʽʜ-

ʥʦʪʝʭʘʩʴʢʦʤʫ ʪʘ ʇʽʚʥʽʯʥʦʣʫʽʟʽʘʥʩʴʢʦʤʫ ʅɻɹ ï 0,6ï1,3 Rʦ (ʄʂ2-5). ɸʣʝ ʻ ʚʠʧʘʜ-

ʢʠ, ʢʦʣʠ ʤʝʛʘʽʟʦʣʴʦʚʘʥʠʡ ʢʦʤʧʣʝʢʩ, ʟ ʷʢʠʤ ʧʦʚôʷʟʫʶʪʴʩʷ ʥʝʪʨʘʜʠʮʽʡʥʽ ʧʦʢʣʘʜʠ 

ʛʘʟʫ, ʟʥʘʭʦʜʷʪʴʩʷ ʟʥʘʯʥʦ ʥʠʞʯʝ. ʊʘʢ, ʚ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʙʘʩʝʡʥʫ ɸʥʘʜʘʨʢʦ 

ʥʘʚʽʪʴ ʧʦʚʝʨʭʥʷ ʤʝʛʘʽʟʦʣʴʦʚʘʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʟʥʘʭʦʜʠʪʴʩʷ ʥʠʞʯʝ ʟʦʥʠ ʧʽʜʦʰʚʠ 

ʄʂ2 (0,92 Rʦ), ʘ ʫʚʝʩʴ ʤʝʛʘʽʟʦʣʴʦʚʘʥʠʡ ʢʦʤʧʣʝʢʩ ʟʘʣʷʛʘʻ ʚ ʤʝʞʘʭ ʄʂ3ïɸʂ2 (ʚʽʜ 

0,92 ʜʦ ʙʽʣʴʰʝ 3 Ro). ɺ ɸʧʘʣʘʮʴʢʦʤʫ ʙʘʩʝʡʥʽ ʪʝʨʤʘʣʴʥʘ ʟʨʽʣʽʩʪʴ ʧʦʨʽʜ ʦʨʜʦʚʠ-

ʮʴʢʦʛʦ ʽ ʜʝʚʦʥʩʴʢʦʛʦ ʚʽʢʫ ʚ ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʙʘʩʝʡʥʫ ʚʽʜʧʦʚʽʜʘʻ ɻɿʅ (0,6ï1,3 

Rʦ), ʘ ʚ ʟʘʥʫʨʝʥʽʡ ʩʭʽʜʥʽʡ ï ʻ ʟʥʘʯʥʦ ʙʽʣʴʰʦʶ, ʜʦʩʷʛʘʶʯʠ ʟʥʘʯʝʥʴ 2,5 Ro. ɿ ʥʘʚʝ-

ʜʝʥʦʛʦ ʚʠʜʥʦ, ʱʦ ʜʣʷ ʧʘʣʝʦʟʦʡʩʴʢʠʭ ʙʘʩʝʡʥʽʚ ʛʘʟ ʚ ʫʱʽʣʴʥʝʥʠʭ ʧʦʨʦʜʘʭ ʟʥʘʭʦ-

ʜʠʪʴʩʷ ʚ ʧʦʨʦʜʘʭ ʟʽ ʩʪʫʧʝʥʝʤ ʢʘʪʘʛʝʥʝʟʫ ʚʽʜ ʥʠʞʥʴʦʾ ʯʘʩʪʠʥʠ ɻɿʅ ʜʦ ʥʠʞʥʴʦʾ 

ʯʘʩʪʠʥʠ ɻɿɻ. 

3. ʇʦʜʽʙʥʠʡ ʜʦ ʢʘʪʘʛʝʥʝʪʠʯʥʦʛʦ ʪʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʽʟ ʥʠʤ ʧʦʚôʷʟʘʥʠʡ ʪʝʤ-

ʧʝʨʘʪʫʨʥʠʡ ʢʨʠʪʝʨʽʡ, ʷʢʠʡ ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ, ʢʦʣʠ ʥʝʜʦʩʪʘʪʥʴʦ ʜʘʥʠʭ ʧʨʦ 

ʚʽʜʙʠʚʥʫ ʟʜʘʪʥʽʩʪʴ ʚʽʪʨʠʥʽʪʫ. ʋ ʙʘʩʝʡʥʘʭ ʙʝʟ ʽʥʚʝʨʩʽʾ, ʜʝ ʨʽʚʥʽ ʪʝʨʤʘʣʴʥʦʾ ʟʨʽʣʦ-

ʩʪʽ ʧʦʨʽʜ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʨʽʚʥʦʚʘʟʽ ʟ ʩʫʯʘʩʥʠʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ (ʪʦʙʪʦ ʩʫʯʘʩʥʽ ʪʝ-

ʤʧʝʨʘʪʫʨʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʾʭ ʤʘʢʩʠʤʘʣʴʥʠʤ ʟʥʘʯʝʥʥʷʤ), ʧʦʢʨʽʚʣʷ ʩʢʫʧʯʝʥʴ ʛʘʟʫ 

ʱʽʣʴʥʠʭ ʧʦʨʽʜ ʟʙʽʛʘʻʪʴʩʷ ʽʟ ʩʫʯʘʩʥʠʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʙʣʠʟʴʢʦ 100 Üʉ, ʱʦ ʪʘʢʦʞ 

ʚʽʜʧʦʚʽʜʘʻ ʩʝʨʝʜʥʽʡ ʯʘʩʪʠʥʽ ʟʦʥʠ ʄʂ2. ʆʜʥʘʢ, ʙʽʣʴʰʽʩʪʴ ʙʘʩʝʡʥʽʚ ʚʥʘʩʣʽʜʦʢ ʽʥ-

ʚʝʨʩʽʾ ʚ ʨʫʭʘʭ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʪʝʨʤʘʣʴʥʽʡ ʥʝʨʽʚʥʦʚʘʟʽ, ʫ ʥʠʭ ʩʫʯʘʩʥʘ ʪʝʤʧʝʨʘʪʫʨʘ 

ʚ ʧʦʢʨʽʚʣʽ ʩʢʫʧʯʝʥʥʷ ʛʘʟʫ ʤʦʞʝ ʙʫʪʠ ʤʝʥʰʝ 100 Üʉ. 

4. ʈʝʟʝʨʚʫʘʨʠ ʛʘʟʫ ʚ ʱʽʣʴʥʠʭ ʢʦʣʝʢʪʦʨʘʭ ʟʜʝʙʽʣʴʰʦʛʦ ʟʥʘʭʦʜʷʪʴʩʷ ʧʽʜ ʘʥʦ-

ʤʘʣʴʥʠʤ ʪʠʩʢʦʤ ʫ ʟʦʥʘʭ ʘʥʦʤʘʣʴʥʦ ʚʠʩʦʢʦʛʦ (ɸɺʇʊ) ʘʙʦ ʘʥʦʤʘʣʴʥʦ ʥʠʟʴʢʦʛʦ 

(ɸʅʇʊ) ʧʣʘʩʪʦʚʦʛʦ ʪʠʩʢʫ. ɺ ʟʦʥʘʭ ɸɺʇʊ ʛʘʟ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʧʘʣʝʦʟʦʡʩʴʢʠʭ ʙʘ-

ʩʝʡʥʘʭ ɻʨʽʥ-ʈʽʚʝʨ, ʉʘʥ-ʍʫʘʥ, ʉʭʽʜʥʦʪʝʭʘʩʴʢʦʤʫ ʽ ʇʽʚʥʽʯʥʦʣʫʾʟʽʘʥʩʴʢʦʤʫ, ɸʥʘ-

ʜʘʨʢʦ. ɿʘ ʧʦʚʝʨʭʥʶ ʧʦʰʠʨʝʥʥʷ ʨʝʛʽʦʥʘʣʴʥʠʭ ʩʢʫʧʯʝʥʴ ʛʘʟʫ ʚ ʱʽʣʴʥʠʭ ʢʦʣʝʢʪʦ-

ʨʘʭ ʘʤʝʨʠʢʘʥʩʴʢʽ ʛʝʦʣʦʛʠ ʟʘʟʚʠʯʘʡ ʧʨʠʡʤʘʶʪʴ ʛʽʧʩʦʤʝʪʨʽʶ ʧʦʚʝʨʭʥʽ ɸɺʇʊ 

(ʘʙʦ ɸʅʇʊ). ʋ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʜʣʷ ʮʴʦʛʦ ʥʝʤʘʻ ʜʦʩʪʘʪʥʽʭ ʜʘʥʠʭ, ʨʝʢʦʤʝʥʜʫʻʪʴ-

ʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʘʪʘʛʝʥʝʪʠʯʥʠʡ ʢʨʠʪʝʨʽʡ. ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʧʨʠ ʨʽʚʥʽ ʪʝʨʤʘ-

ʣʴʥʦʾ ʟʨʽʣʦʩʪʽ 0,8ï0,9 Rʦ (ʟʦʥʘ ʄʂ2) ʚ ʧʦʨʦʜʘʭ ʟ ʥʠʟʴʢʦʶ ʧʨʦʥʠʢʥʽʩʪʶ ʽ ʚʤʽʩʪʦʤ 

ʉʦʨʛ. ʙʣʠʟʴʢʦ 1,5 % ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʙʽʛ ʧʦʢʨʽʚʣʽ ʛʘʟʦʚʦʛʦ ʩʢʫʧʯʝʥʥʷ ʟ ʧʦʚʝʨʭ-

ʥʝʶ ɸɺʇʊ, ʪʦʤʫ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʪʘʢʠʭ ʚʠʧʘʜʢʘʭ ʧʦʚʝʨʭʥʶ 
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ʧʦʨʽʜ, ʧʝʨʝʪʚʦʨʝʥʠʭ ʜʦ ʩʪʘʜʽʾ ʢʘʪʘʛʝʥʝʟʫ 0,85ï0,9 Rʦ (ʥʠʟʠ ʟʦʥʠ ʄʂ2). ɿʘʛʘʣʦʤ, 

ʛʣʠʙʠʥʘ ʧʦʚʝʨʭʥʽ ʟʘʣʷʛʘʥʥʷ ʨʝʛʽʦʥʘʣʴʥʠʭ ʩʢʫʧʯʝʥʴ ʛʘʟʫ ʫʱʽʣʴʥʝʥʠʭ ʧʦʨʽʜ ʚ ʙʘ-

ʩʝʡʥʘʭ ʉʐɸ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 305 ʤ ʜʦ 4575 ʤ; ʫ ʟʦʥʘʭ ɸɺʇʊ ʛʣʠʙʠʥʘ ʟʘʟʚʠʯʘʡ 

ʙʽʣʴʰʝ 2000ï3000 ʤ, ʘ ʚ ʟʦʥʘʭ ɸʅʇʊ ï ʤʝʥʰʝ 800 ʤ. 

5. ɺʽʜʢʣʘʜʠ, ʱʦ ʤʽʩʪʷʪʴ ʛʘʟ ʫ ʱʽʣʴʥʠʭ ʢʦʣʝʢʪʦʨʘʭ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʤʘʣʦ-

ʚʦʜʥʽʩʪʶ ʧʨʦʜʫʢʪʠʚʥʦʾ ʪʦʚʱʽ. ʇʦʷʩʥʶʻʪʴʩʷ ʮʝ ʪʠʤ, ʱʦ ʚʥʘʩʣʽʜʦʢ ʥʠʟʴʢʦʾ ʧʨʦ-

ʥʠʢʥʦʩʪʽ ʧʦʨʽʜ ʛʘʟ ʥʝ ʤʦʞʝ ʧʝʨʝʤʽʱʫʚʘʪʠʩʷ ʟʘ ʨʘʭʫʥʦʢ ʧʣʘʚʫʯʦʩʪʽ ʽ ʪʦʤʫ ʩʢʫʧ-

ʯʝʥʥʷ ʡʦʛʦ ʥʝ ʤʘʶʪʴ ʪʨʘʜʠʮʽʡʥʠʭ ʛʘʟʦ-ʚʦʜʷʥʠʭ ʢʦʥʪʘʢʪʽʚ ʽ ʧʝʨʝʚʘʞʥʦ ʨʦʟʤʽ-

ʱʫʶʪʴʩʷ ʛʽʧʩʦʤʝʪʨʠʯʥʦ, ʥʠʞʯʝ ʚʦʜʦʥʘʩʠʯʝʥʦʛʦ ʛʦʨʠʟʦʥʪʫ. 

6. ʌʣʶʾʜʦʫʧʦʨʠ, ʱʦ ʝʢʨʘʥʫʶʪʴ ʩʢʫʧʯʝʥʥʷ ʛʘʟʫ ʱʽʣʴʥʠʭ ʢʦʣʝʢʪʦʨʽʚ, ʫ ʙʽ-

ʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʥʝ ʧʦʚôʷʟʘʥʽ ʟ ʣʽʪʦʣʦʛʦ-ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʤʠ ʛʨʘʥʠʮʷʤʠ, ʘ ʦʙʫ-

ʤʦʚʣʝʥʽ ʧʦʻʜʥʘʥʥʷʤ ʢʘʧʽʣʷʨʥʠʭ ʩʠʣ ʟ ʬʘʢʪʦʨʘʤʠ ʢʘʪʘʛʝʥʝʪʠʯʥʠʭ (ʚʪʦʨʠʥʥʠʭ) 

ʧʨʦʮʝʩʽʚ, ʱʦ ʚʧʣʠʥʫʣʠ ʥʘ ʬʽʣʴʪʨʘʮʽʡʥʦ-ʻʤʥʽʩʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʦʨʽʜ. ʆʩʦʙʣʠʚʦ ʮʝ 

ʪʚʝʨʜʞʝʥʥʷ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʚʝʨʭʥʴʦʛʦ ʝʢʨʘʥʫ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʥʴʦʛʦ ʥʠʞʥʽʡ ʯʘʩ-

ʪʽʰʝ ʧʽʜʧʦʨʷʜʢʦʚʘʥʠʡ ʣʽʪʦʣʦʛʽʯʥʠʤ ʛʨʘʥʠʮʷʤ. ɺ ʧʘʣʝʦʟʦʡʩʴʢʠʭ ʙʘʩʝʡʥʘʭ ʨʦʟ-

ʧʦʚʩʶʜʞʝʥʽ ʢʘʪʘʛʝʥʝʪʠʯʥʽ ʝʢʨʘʥʠ, ʧʽʜ ʷʢʠʤʠ ʨʦʟʚʠʥʫʪʽ ʚʪʦʨʠʥʥʽ ʧʦʨʦʚʦ-

ʪʨʽʱʠʥʽ ʘʙʦ ʪʽʣʴʢʠ ʪʨʽʱʠʥʽ ʢʦʣʝʢʪʦʨʠ. 

7. ɺʽʜʢʣʘʜʠ ʱʽʣʴʥʠʭ ʢʦʣʝʢʪʦʨʽʚ ʥʘʡʯʘʩʪʽʰʝ ʧʨʝʜʩʪʘʚʣʝʥʽ ʧʽʩʢʦʚʠʢʘʤʠ ʪʘ 

ʘʣʝʚʨʦʣʽʪʘʤʠ. ɰʭ ʧʦʨʠʩʪʽʩʪʴ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ ʤʝʥʰ 2 % ʜʦ 25 %, ʧʝʨʝʚʘʞʥʦ ʤʝʥ-

ʰʝ 5 %, ʧʨʦʥʠʢʥʽʩʪʴ ï ʧʝʨʝʚʘʞʥʦ ʤʝʥʰʝ 0,1 ʤɼ, ʘ ʟʘʛʘʣʦʤ ʟʤʽʥʶʻʪʴʩʷ ʚ ʽʥʪʝʨ-
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500 ʤɼ ʜʦ 0,005 ʤɼ (ʚ ʩʝʨʝʜʥʴʦʤʫ 1,0ï0,1 ʤɼ). ʗʢ ʧʨʘʚʠʣʦ, ʜʣʷ ʧʘʣʝʦʟʦʡʩʴʢʠʭ 

ʙʘʩʝʡʥʽʚ ʭʘʨʘʢʪʝʨʥʠʡ ʪʠʧ ʫʱʽʣʴʥʝʥʠʭ ʧʦʨʽʜ, ʜʝ ʥʠʟʴʢʦʧʦʨʠʩʪʽ ʨʝʟʝʨʚʫʘʨʠ ʟʘʣʷ-

ʛʘʶʪʴ ʥʘ ʟʥʘʯʥʠʭ (ʙʽʣʴʰʝ 2135 ʤ) ʛʣʠʙʠʥʘʭ ʽ ʻ ʱʽʣʴʥʠʤʠ ʚʥʘʩʣʽʜʦʢ ʜʽʘʛʝʥʝʪʠʯ-

ʥʠʭ ʪʘ ʢʘʪʘʛʝʥʝʪʠʯʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ. 

ɺʠʜʽʣʷʶʪʴʩʷ ʦʩʥʦʚʥʽ ʪʠʧʠ ʨʝʟʝʨʚʫʘʨʽʚ:  
¶ ʧʨʠʙʝʨʝʞʥʦ-ʤʦʨʩʴʢʽ ʧʣʘʩʪʦʚʽ, ʜʦʙʨʝ ʨʝʘʛʫʶʪʴ ʥʘ ʛʽʜʨʦʨʦʟʨʠʚ;  

¶ ʣʽʥʟʦʧʦʜʽʙʥʽ, ʩʪʚʦʨʝʥʽ ʩʠʩʪʝʤʦʶ ʧʦʪʦʢʽʚ, ʜʝ ʨʝʘʢʮʽʷ ʥʘ ʛʽʜʨʦʨʦʟʨʠʚ ʥʝʦʜʥʦʟʥʘʯʥʘ;  

¶ ʤʽʣʢʦʚʦʜʥʦʤʦʨʩʴʢʽ, ʱʦ ʪʘʢʦʞ ʜʦʙʨʝ ʨʝʘʛʫʶʪʴ ʥʘ ʛʽʜʨʦʨʦʟʨʠʚ. 

ʈʝʟʝʨʚʫʘʨʠ ʩʢʫʧʯʝʥʴ ʛʘʟʫ ʚʠʨʘʞʝʥʽ ʫ ʚʠʛʣʷʜʽ ʧʦʦʜʠʥʦʢʠʭ ʧʣʘʩʪʽʚ ʘʙʦ ʧʦ-

ʪʫʞʥʠʭ (ʜʦ 1000 ʤ) ʰʘʨʫʚʘʪʠʭ ʪʦʚʱ. ʅʝʨʽʜʢʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʙʽʣʴʰʝ ʦʜʥʦʛʦ ʨʝ-

ʟʝʨʚʫʘʨʫ ʥʘ ʧʣʦʱʽ. ʋ ʤʝʞʘʭ ʨʝʛʽʦʥʘʣʴʥʦ ʧʦʰʠʨʝʥʠʭ ʩʢʫʧʯʝʥʴ ʛʘʟʫ ʫʱʽʣʴʥʝʥʠʭ 

ʧʦʨʽʜ ʤʦʞʫʪʴ ʟʥʘʭʦʜʠʪʠʩʷ ʽ ʦʢʨʝʤʽ ʣʦʢʘʣʴʥʽ ʧʘʩʪʢʠ ʽʟ ʟʚʠʯʘʡʥʠʤʠ ʛʘʟʦʚʠʤʠ ʧʦ-

ʢʣʘʜʘʤʠ. ɺʠʜʦʙʫʚʘʻʪʴʩʷ ʛʘʟ ʥʘ ʜʽʣʷʥʢʘʭ ʟ ʧʦʢʨʘʱʝʥʠʤʠ ʢʦʣʝʢʪʦʨʘʤʠ, ʟʘ ʪʝʨʤʽ-

ʥʦʣʦʛʽʻʶ ʘʤʝʨʠʢʘʥʩʴʢʠʭ ʩʧʝʮʽʘʣʽʩʪʽʚ ʚ çsweet spotsè (çʩʦʣʦʜʢʠʭ ʧʣʷʤʘʭ, ʤʽʩ-

ʮʷʭè), ʘʣʝ ʚʩʝ ʦʜʥʦ ʧʝʨʝʚʘʞʥʦ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʝʪʦʜʽʚ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ.  

ʅʠʟʴʢʦʧʦʨʠʩʪʽ ʨʝʟʝʨʚʫʘʨʠ ʟʘ ʨʘʭʫʥʦʢ ʚʪʦʨʠʥʥʠʭ ʧʨʦʮʝʩʽʚ ʤʘʡʞʝ ʟʘʚʞʜʠ 

ʪʨʽʱʠʥʫʚʘʪʽ, ʪʦʤʫ ʚʪʦʨʠʥʥʘ ʪʨʽʱʠʥʘ ʧʨʦʥʠʢʥʽʩʪʴ ʥʘ ʧʦʨʷʜʦʢ ʚʠʱʘ, ʥʽʞ ʧʝʨ-

ʚʠʥʥʘ. ʎʝʡ ʪʠʧ ʫʱʽʣʴʥʝʥʠʭ ʨʝʟʝʨʚʫʘʨʽʚ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʩʦʢʠʤ ʢʘʧʽʣʷʨʥʠʤ 

ʪʠʩʢʦʤ. ɼʦ ʥʴʦʛʦ ʚʽʜʥʦʩʷʪʴʩʷ ʧʨʠʙʝʨʝʞʥʦ-ʤʦʨʩʴʢʽ ʪʘ ʣʽʥʟʦʧʦʜʽʙʥʽ ʨʝʟʝʨʚʫʘʨʠ. 

ɻʦʣʦʚʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʱʽʣʴʥʠʭ ʢʦʣʝʢʪʦʨʽʚ ʻ ʚʘʞʢʽʩʪʴ ʚʠʟʥʘʯʝʥʥʷ ʜʣʷ ʥʠʭ 

ʛʝʦʣʦʛʦ-ʧʨʦʤʠʩʣʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʝʦʬʽʟʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʚʝʨʜ-

ʣʦʚʠʥ (ɻɼʉ), ʱʦ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʦʙʫʤʦʚʣʝʥʦ ʥʘʷʚʥʽʩʪʶ ʚ ʥʠʭ ʷʢ ʧʦʨʦʜʦʫʪʚʦ-

ʨʶʚʘʣʴʥʠʭ, ʪʘʢ ʽ ʧʦʨʦʟʘʧʦʚʥʶʚʘʣʴʥʠʭ ʛʣʠʥ. ʄʦʞʣʠʚʦ, ʚʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʫʱʽʣʴ-
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ʥʝʥʽ ʧʦʨʦʜʠ ʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʥʝʚʝʣʠʢʠʤʠ ʢʦʝʬʽʮʽʻʥʪʘʤʠ ʛʘʟʦʚʽʜʜʘʯʽ ʧʨʠ ʨʦʟ-

ʨʦʙʮʽ ʾʭ ʥʘ ʧʨʠʨʦʜʥʠʭ ʨʝʞʠʤʘʭ. 

ʏ. ʉʧʝʥʩʝʨ, ʫʟʘʛʘʣʴʥʠʚʰʠ ʨʦʙʦʪʠ ʙʘʛʘʪʴʦʭ ʜʦʩʣʽʜʥʠʢʽʚ, ʚʠʚʽʚ ʦʩʥʦʚʥʽ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʠ ʟʚʠʯʘʡʥʠʭ ʪʘ ʥʝʪʨʘʜʠʮʽʡʥʠʭ ʛʘʟʦʚʤʽʩʥʠʭ ʨʝʟʝʨʚʫʘʨʽʚ, ʱʦ ʥʘʚʝʜʝ-

ʥʽ ʚ ʪʘʙʣ. 4.1.  

ɼʣʷ ʥʘʬʪʦʛʘʟʦʥʦʩʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʦʩʥʦʚʥʽ ʨʠʩʠ ʧʨʦʩʪʦʨʦʚʦʾ ʟʦʥʘʣʴʥʦʩʪʽ 

ʧʦʨʠʩʪʦʩʪʽ ʧʦʨʽʜ ʚʠʟʥʘʯʘʶʪʴʩʷ ʚʟʘʻʤʦʜʽʻʶ ʩʝʜʠʤʝʥʪʘʮʽʡʥʦʛʦ ʽ ʢʘʪʘʛʝʥʝʪʠʯʥʦʛʦ 

ʬʘʢʪʦʨʽʚ. ɿʘ ʜʘʥʠʤʠ ʆ.ʖ. ʃʫʢʽʥʘ ʪʘ ʽʥʰʠʭ ʜʦʩʣʽʜʥʠʢʽʚ, ʧʨʘʢʪʠʯʥʦ ʚʩʽ ʢʦʣʝʢʪʦ-

ʨʠ, ʱʦ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʥʘ ʩʪʘʜʽʷʭ ʚʠʱʝ ʄʂ2, ʥʝ ʻ ʧʝʨʚʠʥʥʠʤʠ ʫ ʩʪʨʦʛʦʤʫ ʟʥʘ-

ʯʝʥʥʽ ʮʴʦʛʦ ʪʝʨʤʽʥʘ. ʉʘʤʝ ʩʫʧʝʨʧʦʟʠʮʽʻʶ ʦʟʥʘʯʝʥʠʭ ʯʠʥʥʠʢʽʚ ʧʦʷʩʥʶʶʪʴʩʷ ʟʘ-

ʢʦʥʦʤʽʨʥʦʩʪʽ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʬʽʣʴʪʨʘʮʽʡʥʦ-ʻʤʥʽʩʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦ-

ʨʽʜ ʪʝʨʠʛʝʥʥʠʭ ʚʽʜʢʣʘʜʽʚ ʢʘʨʙʦʥʫ ɼɼɿ. ʈʘʟʦʤ ʟ ʪʠʤ, ʚʦʥʠ ʥʝ ʦʙʤʝʞʫʶʪʴ ʢʦʣʦ 

ʬʘʢʪʦʨʽʚ ʬʦʨʤʫʚʘʥʥʷ ʢʦʣʝʢʪʦʨʩʴʢʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦʨʽʜ. 

ʇʽʩʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʨʦʩʪʦʨʦʚʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʛʘʟʦʚʠʭ ʩʢʫʧʯʝʥʴ ʫ 

ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʧʣʘʥʽ ʥʘʩʪʘʻ ʜʨʫʛʠʡ ʝʪʘʧ ʚʠʨʽʰʝʥʥʷ ʜʘʥʦʾ ʧʨʦʙʣʝʤʠ ï ʧʦʰʫʢʠ 

ʜʽʣʷʥʦʢ ʧʦʢʨʘʱʝʥʠʭ ʢʦʣʝʢʪʦʨʽʚ, ʽʟ ʷʢʠʭ ʧʨʠ ʤʝʥʰʠʭ ʚʠʪʨʘʪʘʭ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ 

ʧʨʦʤʠʩʣʦʚʽ ʧʨʠʧʣʠʚʠ ʛʘʟʫ, ʪʦʙʪʦ ʧʦʰʫʢʠ ñsweet spotsò. ɸʤʝʨʠʢʘʥʩʴʢʽ 

ʩʧʝʮʽʘʣʽʩʪʠ ʨʝʢʦʤʝʥʜʫʶʪʴ ʚʠʜʽʣʷʪʠ ʾʭ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʫ ʚʝʨʭʥʽʭ ʯʘʩʪʠʥʘʭ 

ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʨʦʟʨʽʟʫ, ʜʝ ʙʽʣʴʰ ʡʤʦʚʽʨʥʝ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʧʦʨʽʜ ʟ ʢʨʘʱʠʤʠ 

ʢʦʣʝʢʪʦʨʩʴʢʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʥʽʞ ʫ ʙʽʣʴʰ ʛʣʠʙʦʢʠʭ ʛʦʨʠʟʦʥʪʘʭ.  
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ʊʘʙʣʠʮʷ 4.1. ʆʩʥʦʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʚʠʯʘʡʥʠʭ ʪʘ ʥʝʪʨʘʜʠʮʽʡʥʠʭ ʛʘʟʦʚʤʽʩʪʥʠʭ ʨʝʟʝʨʚʫʘʨʽʚ (ʟʘ ʏ. ʉʧʝʥʩʝʨʦʤ) 

ʊʠʧ ʨʝʟʝʨʚʫʘʨʘ 
ɿʚʠʯʘʡʥʽ ʛʘʟʦʥʦʩʥʽ 

ʧʽʩʢʦʚʠʢʠ 

ʅʝʪʨʘʜʠʮʽʡʥʽ 

ʧʨʠʙʝʨʝʞʥʽ ʤʦʨʩʴʢʽ ʪʘ 

ʣʽʥʟʦʚʠʜʥʽ ʧʽʩʢʦʚʠʢʠ 
ʘʣʝʚʨʦʣʽʪʠ ʪʘ ʛʣʠʥʠʩʪʽ ʩʣʘʥʮʽ ʢʘʨʙʦʥʘʪʥʽ ʧʣʘʩʪʠ 

ʇʦʨʠʩʪʽʩʪʴ, (%) 14ï25 3ï12 
10ï30, ʚ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ï ʨʦʟ-

ʰʘʨʫʚʘʥʥʷ 
<30ï45 

ʊʠʧ ʧʦʨʠʩʪʦʩʪʽ 
ʇʝʨʚʠʥʥʘ (ʤʽʞʛʨʘʥʫʣʷ-

ʨʥʘ), ʽʥʦʜʽ ʚʪʦʨʠʥʥʘ 

ɿʘʟʚʠʯʘʡ ʚʪʦʨʠʥʥʘ (ʤʽʢ-

ʨʦʧʦʨʦʞʥʠʥʠ), ʽʥʦʜʽ ʤʽ-

ʞʛʨʘʥʫʣʷʨʥʘ 

ɿʘʟʚʠʯʘʡ ʚʪʦʨʠʥʥʘ, 

ʽʥʦʜʽ ʧʝʨʚʠʥʥʘ 
ʇʝʨʚʠʥʥʘ 

ʉʧʦʣʫʯʝʥʥʷ 

ɺʽʜ ʜʦʙʨʦʛʦ ʜʦ ʯʫʜʦʚʦ-

ʛʦ; ʢʦʨʦʪʢʽ ʧʦʨʦʚʽ ʢʘʥʘ-

ʣʠ 

ʇʦʛʘʥʝ; ʚʽʜʥʦʩʥʦ ʜʦʚʛʽ 

ʩʪʨʽʯʢʦʧʦʜʽʙʥʽ ʢʘʧʽʣʷʨʥʽ 

ʩʠʩʪʝʤʠ 

ɼʦʙʨʝ; ʢʦʨʦʪʢʽ ʧʦʨʦʚʽ ʢʘʥʘʣʠ, ʘʣʝ 

ʛʣʠʥʠʩʪʽʩʪʴ, ʤʘʣʽ ʨʦʟʤʽʨʠ ʧʦʨ ʪʘ 

ʚʠʩʦʢʘ ʚʦʜʦʥʘʩʠʯʝʥʽʩʪʴ ʫʩʢʣʘʜ-

ʥʶʶʪʴ ʨʫʭ ʛʘʟʫ 

ʏʫʜʦʚʝ; ʘʣʝ ʤʘʣʽ ʨʦʟʤʽ-

ʨʠ ʧʦʨ ʪʘ ʚʠʩʦʢʝ ʚʦʜʦ-

ʥʘʩʠʯʝʥʥʷ ʫʩʢʣʘʜʥʶ-

ʶʪʴ ʨʫʭ ʛʘʟʫ 

ɺʽʜʥʦʩʥʘ ʛʣʠʥʠʩʪʽʩʪʴ 

(ʚ ʧʦʨʘʭ) 
ʅʠʟʴʢʘ ɺʽʜ ʥʠʟʴʢʦʾ ʜʦ ʧʦʤʽʨʥʦʾ ɺʽʜ ʥʠʟʴʢʦʾ ʜʦ ʚʠʩʦʢʦʾ ʅʠʟʴʢʘ 

ɯʥʪʝʨʧʨʝʪʘʮʽʷ ʜʘʥʠʭ 

ɻɼʉ 

ɿʘʟʚʠʯʘʡ ʥʘʜʽʡʥʘ ʚ ʧʣʘ-

ʩʪʘʭ ʟ ʥʠʟʴʢʦʶ ʛʣʠʥʠʩ-

ʪʽʩʪʶ 

ʅʝʪʦʯʥʘ, ʨʝʘʣʴʥʘ ʧʦʨʠʩ-

ʪʽʩʪʴ ʚʘʞʢʦ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ɿʘʟʚʠʯʘʡ ʥʝʥʘʜʽʡʥʘ ʯʝʨʝʟ ʪʦʥʢʫ 

ʧʦʨʠʩʪʽʩʪʴ, ʨʦʟʰʘʨʫʚʘʥʥʷ ʪʘ ʚʠʩʦ-

ʢʝ ʚʦʜʦʥʘʩʠʯʝʥʥʷ 

ɼʦʙʨʘ, ʽʥʦʜʽ ʪʨʫʜʥʦʱʽ 

ʯʝʨʝʟ ʛʣʠʙʦʢʝ ʧʨʦʥʠʢ-

ʥʝʥʥʷ ʬʽʣʴʪʨʘʪʫ ʨʦʟʯʠʥʫ 

ɺʦʜʦʥʘʩʠʯʝʥʽʩʪʴ (%) 30ï50 45ï75 40ï90 30ï70 

ɽʬʝʢʪʠʚʥʘ ʧʨʦʥʠʢ-

ʥʽʩʪʴ ʜʣʷ ʛʘʟʫ ʚ ʧʣʘʩ-

ʪʦʚʠʭ ʫʤʦʚʘʭ, (10
-15
ʤ

2
) 

1,0ï500 0,1ï0,0005 0,1 ʇʝʨʝʚʘʞʥʦ 0,1 

ʂʘʧʽʣʷʨʥʠʡ ʪʠʩʢ ʅʠʟʴʢʠʡ ɺʽʜʥʦʩʥʦ ʚʠʩʦʢʠʡ ʇʦʤʽʨʥʠʡ 
ɺʽʜ ʧʦʤʽʨʥʦʛʦ ʜʦ ʚʠʩʦ-

ʢʦʛʦ 

ʉʢʣʘʜ ʧʦʨʽʜ 

ɺʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʢʚʘʨ-

ʮʫ, ʤʘʣʦ ʧʦʣʴʦʚʦʛʦ 

ʰʧʘʪʫ ʪʘ ʫʣʘʤʢʽʚ ʧʦʨʽʜ 

60ï90 % ʢʚʘʨʮʫ, ʫʣʘʤʢʠ 

ʧʦʨʽʜ, ʧʦʣʴʦʚʠʭ ʰʧʘʪʽʚ ʽ 

ʩʣʶʜ, ʛʣʠʥʠ, ʽʥʦʜʽ ʢʘʨ-

ʙʦʥʘʪʥʠʡ ʮʝʤʝʥʪ 

ʂʚʘʨʮ, ʧʦʣʴʦʚʽ ʰʧʘʪʠ, ʛʣʠʥʠ; ʤʦ-

ʞʝ ʙʫʪʠ ʜʝʷʢʘ ʢʽʣʴʢʽʩʪʴ ʢʘʨʙʦʥʘʪ-

ʥʦʛʦ ʮʝʤʝʥʪʫ 

ʄʘʣʦʨʦʟʤʽʨʥʘ ʚʘʧʥʷʢʦ-

ʚʘ ʤʽʢʨʦʬʘʫʥʘ; ʥʝʙʘʛʘ-

ʪʦ ʛʣʠʥ ʪʘ ʢʚʘʨʮʫ 

ɻʫʩʪʠʥʘ ʧʦʨʦʜʠ, 

(ʛ/ʩʤ
3
) 

2,65 
2.65ï2,74, ʚ ʩʝʨʝʜʥʴʦʤʫ 

2,68ï2,71 

ʅʝ ʚʠʟʥʘʯʝʥʘ, ʽʤʦʚʽʨʥʦ, ʚʽʜ 2,65 ʜʦ 

2,70 
2,71 

ʇʣʘʩʪʦʚʠʡ ʪʠʩʢ 
ɿʘʟʚʠʯʘʡ ʚʽʜ ʥʦʨʤʘʣʴ-

ʥʦʛʦ ʜʦ ʩʫʙʥʦʨʤʘʣʴʥʦʛʦ 

ɺʽʜ ʩʫʙʥʦʨʤʘʣʴʥʦʛʦ ʜʦ 

ʘʥʦʤʘʣʴʥʦʛʦ 
ɸʥʦʤʘʣʴʥʠʡ ɸʥʦʤʘʣʴʥʠʡ 

ɻʘʟʦʚʽʜʜʘʯʘ, (%) 75ï85 ʈʦʟʨʘʭʫʥʢʦʚʘ 25ï50 ʅʝʚʠʟʥʘʯʝʥʘ, ʚʽʨʦʛʽʜʥʦ ʥʠʟʴʢʘ - 
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ɺʠʜʽʣʷʶʪʴʩʷ ʜʚʘ ʪʠʧʠ ñʩʦʣʦʜʢʠʭ ʤʽʩʮʴò ï ʩʝʜʠʤʝʥʪʘʮʽʡʥʠʡ ʪʘ 

ʩʪʨʫʢʪʫʨʥʠʡ. ʉʝʜʠʤʝʥʪʘʮʽʡʥʠʡ ï ʮʝ ʤʦʨʩʴʢʽ ʙʘʨʠ, ʨʫʩʣʦʚʽ ʧʽʱʘʥʽ ʪʽʣʘ, ʜʝʣʴʪʦʚʽ 

ʚʽʜʢʣʘʜʠ ʪʘ ʽʥ., ʜʝ ʡʤʦʚʽʨʥʝ ʽʩʥʫʚʘʥʥʷ ʢʦʣʝʢʪʦʨʽʚ ʟ ʧʽʜʚʠʱʝʥʦʶ ʧʦʨʠʩʪʽʩʪʶ ʪʘ 

ʧʨʦʥʠʢʥʽʩʪʶ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʘʢʠʭ ʤʽʩʮʴ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʩʝʡʩʤʽʯʥʽ 

ʤʘʪʝʨʽʘʣʠ, ʛʝʦʣʦʛʦ-ʛʝʦʬʽʟʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥ, ʦʧʠʩ ʪʘ ʧʝʪʨʦʬʽʟʠʯʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʝʨʥʫ ʩʚʝʨʜʣʦʚʠʥ ʪʘ ʽʥ. ñʉʦʣʦʜʢʽ ʤʽʩʮʷò ʩʪʨʫʢʪʫʨʥʦʛʦ ʪʠʧʫ ï 

ʮʝ ʜʽʣʷʥʢʠ ʧʽʜʚʠʱʝʥʦʾ ʪʨʽʱʠʥʫʚʘʪʦʩʪʽ ʧʦʨʽʜ, ʦʙʫʤʦʚʣʝʥʽ ʨʦʟʨʠʚʥʠʤʠ 

ʧʦʨʫʰʝʥʥʷʤʠ ʽ ʟʜʘʪʥʽ ʟʘʙʝʟʧʝʯʠʪʠ ʧʽʜʚʠʱʝʥʽ ʧʨʠʪʦʢʠ ʛʘʟʫ ʜʦ ʩʚʝʨʜʣʦʚʠʥ. ɺʦʥʠ 

ʚʠʜʽʣʷʶʪʴʩʷ ʛʝʦʬʽʟʠʯʥʠʤʠ ʤʝʪʦʜʘʤʠ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʨʦʟʨʠʚʥʠʭ ʧʦʨʫʰʝʥʴ ʪʘ 

ʩʢʣʘʜʯʘʩʪʦʩʪʽ. 

ʂʨʽʤ ʧʝʨʝʣʽʯʝʥʠʭ ʢʨʠʪʝʨʽʾʚ, ʱʦ ʦʙʫʤʦʚʣʶʶʪʴ ʧʨʦʩʪʦʨʦʚʝ ʚʠʜʽʣʝʥʥʷ 

ʚʽʜʢʣʘʜʽʚ, ʫ ʷʢʠʭ ʟʥʘʭʦʜʠʪʴʩʷ ʛʘʟ ʥʝʪʨʘʜʠʮʽʡʥʦʛʦ ʪʠʧʫ, ʚʝʣʠʢʫ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ 

ʛʝʦʣʦʛʽʯʥʽ ʬʘʢʪʦʨʠ, ʧʦʚôʷʟʘʥʽ ʟ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʘʙʦ ʝʢʦʥʦʤʽʯʥʠʤʠ 

ʦʙʤʝʞʝʥʥʷʤʠ ʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʜʦʙʫʪʢʫ ʛʘʟʫ ʽ ʪʘʢʦʞ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʚʘʞʣʠʚʠʭ 

ʢʨʠʪʝʨʽʾʚ ʦʮʽʥʢʠ ʛʘʟʦʥʦʩʥʦʩʪʽ ʫʱʽʣʴʥʝʥʠʭ ʧʦʨʽʜ.  

 

4.2. ɺʠʜʦʙʫʚʘʥʥʷ ʛʘʟʫ ʟ ʫʱʽʣʴʥʝʥʠʭ ʢʦʣʝʢʪʦʨʽʚ 

 

ɺʠʜʦʙʫʪʦʢ çʱʽʣʴʥʦʛʦ ʛʘʟʫè ï ʩʢʣʘʜʥʠʡ ʽ ʥʝʜʝʰʝʚʠʡ ʧʨʦʮʝʩ, ʷʢʠʡ ʟʜʽʡʩʥʶ-

ʻʪʴʩʷ, ʷʢ ʧʨʘʚʠʣʦ, ʧʨʦʪʷʞʥʠʤʠ ʛʦʨʠʟʦʥʪʘʣʴʥʠʤʠ ʩʚʝʨʜʣʦʚʠʥʘʤʠ, ʱʦ ʧʝʨʝʩʽʢʘ-

ʶʪʴ ʟʦʥʠ ʚʠʩʦʢʦʾ ʧʨʦʥʠʢʥʦʩʪʽ, ʟ ʷʢʠʭ ʛʘʟ ʤʦʞʝ ʙʫʪʠ ʚʠʣʫʯʝʥʠʡ. ɯʥʰʠʡ ʩʧʦʩʽʙ 

ʚʠʣʫʯʝʥʥʷ çʱʽʣʴʥʦʛʦ ʛʘʟʫè ï ʩʪʠʤʫʣʷʮʽʷ ʚʝʨʪʠʢʘʣʴʥʦʾ ʯʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʜʽʣʷʥ-

ʢʠ ʩʚʝʨʜʣʦʚʠʥʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʽʜʨʦʨʦʟʨʠʚʫ ʧʣʘʩʪʘ (ɻʈʇ). ɻʈʇ ʚʢʣʶʯʘʻ ʥʘʛʥʽ-

ʪʘʥʥʷ ʨʽʜʠʥʠ ʚ ʩʝʢʮʽʶ ʩʚʝʨʜʣʦʚʠʥʠ ʜʦ ʪʘʢʦʛʦ ʪʠʩʢʫ, ʢʦʣʠ ʧʦʯʠʥʘʻʪʴʩʷ ʨʫʡʥʫ-

ʚʘʥʥʷ ʧʦʨʽʜ ʥʘʚʢʦʣʦ ʩʪʦʚʙʫʨʘ ʩʚʝʨʜʣʦʚʠʥʠ (ʨʠʩ. 4.2).  

 

 
ʈʠʩ. 4.2. ʊʝʭʥʦʣʦʛʽʷ ɻʈʇ 
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ʈʽʜʠʥʘ ʤʦʞʝ ʙʫʪʠ ʥʘ ʤʘʩʣʷʥʽʡ (ʥʘʬʪʦʚʽʡ), ʚʦʜʥʽʡ, ʢʠʩʣʦʪʥʽʡ ʦʩʥʦʚʽ, ʮʝ ʤʦ-

ʞʝ ʙʫʪʠ ʽ ʛʝʣʴ. ʊʨʽʱʠʥʠ, ʱʦ ʫʪʚʦʨʶʶʪʴʩʷ, ʨʦʟʢʨʠʚʘʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʽʜʠʥʠ, 

ʷʢʘ ʚ ʥʠʭ ʥʘʢʘʯʫʻʪʴʩʷ ʽ ʩʪʚʦʨʶʻ ʥʘʜʣʠʰʢʦʚʠʡ ʪʠʩʢ, ʷʢʠʡ ʨʦʟʧʦʚʩʶʜʞʫʻʪʴʩʷ ʜʘ-

ʣʽ ʚ ʛʣʠʙʠʥʫ ʧʦʢʣʘʜʫ. ʇʽʩʣʷ ʮʴʦʛʦ ʙʽʣʴʰʽʩʪʴ ʫʪʚʦʨʝʥʠʭ ʛʽʜʨʘʚʣʽʯʥʠʭ ʪʨʽʱʠʥ ʨʦ-

ʟʢʣʠʥʶʶʪʴʩʷ ʰʣʷʭʦʤ ʚʚʝʜʝʥʥʷ ʪʚʝʨʜʠʭ ʛʨʘʥʫʣʴʦʚʘʥʠʭ ʘʛʝʥʪʽʚ ʫ ʧʦʪʦʮʽ ʨʽʜʠʥʠ 

(ʧ̔ʩʦʢ, ʘʣʶʤʽʥʽʻʚʽ ʛʨʘʥʫʣʠ ʯʠ ʢʝʨʘʤʽʯʥʠʡ ʤʘʪʝʨʽʘʣ). ʂʦʣʠ ʥʘʛʥʽʪʘʥʥʷ ʧʨʠʧʠʥʷ-

ʻʪʴʩʷ, ʪʨʽʱʠʥʠ ʬʽʢʩʫʶʪʴʩʷ ʨʦʟʢʣʠʥʶʚʘʣʴʥʠʤ ʤʘʪʝʨʽʘʣʦʤ. ɺʦʥʠ ʤʘʶʪʴ ʚʠʩʦʢʫ 

ʧʨʦʥʠʢʥʽʩʪʴ ʽ ʩʣʫʛʫʶʪʴ ʢʘʥʘʣʘʤʠ ʜʣʷ ʧʦʪʦʢʫ ʛʘʟʫ ʜʦ ʩʚʝʨʜʣʦʚʠʥʠ. ɺʩʷ ʧʦʚʝʨʭ-

ʥʷ ʩʚʝʨʜʣʦʚʠʥʠ ʩʪʘʻ ʜʦʩʪʫʧʥʦʶ ʜʣʷ ʚʠʜʦʙʫʪʢʫ ʛʘʟʫ.  

ʅʘʡʯʘʩʪʽʰʝ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʪʝʭʥʦʣʦʛʽʷ çSlick-water fracingè, ʢʦʣʠ ʚʠʢʦʨʠʩ-

ʪʦʚʫʻʪʴʩʷ ʚʦʜʘ ʟ ʭʽʤʽʯʥʠʤʠ ʜʦʙʘʚʢʘʤʠ ʜʣʷ ʟʥʠʞʝʥʥʷ ʪʝʨʪʷ. ɺʦʥʘ ʻ ʨʝʟʫʣʴʪʘʪʠʚ-

ʥʦʶ ʜʣʷ ʧʦʨʽʜ ʥʠʟʴʢʦʾ ʧʨʦʥʠʢʥʦʩʪʽ, ʜʝʰʝʚʘ, ʧʦʪʨʝʙʫʻ ʤʝʥʰʝ ʦʯʠʩʪʢʠ ʽ ʟʘʙʝʟʧʝ-

ʯʫʻ ʚʠʥʠʢʥʝʥʥʷ ʙʽʣʴʰʦʾ ʢʽʣʴʢʦʩʪʽ ʪʨʽʱʠʥ. ɺ ʩʣʘʥʮʝʚʠʭ ʫʪʚʦʨʝʥʥʷʭ ʧʝʨʝʚʘʞʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʣʘʩʪʦʚʘ ʚʦʜʘ, ʦʩʢʽʣʴʢʠ ʧʨʠʩʫʪʥʽʩʪʴ ʩʦʣʝʡ ʟʘʚʘʞʘʻ ʫʪʚʦʨʝʥ-

ʥʶ ʥʘʙʫʭʘʥʥʷ. 

ʇʨʠ ʧʣʘʥʫʚʘʥʥʽ ʧʨʦʮʝʩʫ ʛʽʜʨʦʨʦʟʨʠʚʫ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʦʧʪʠʤʘʣʴʥʠʡ 

ʦʙôʻʤ ʽ ʚôʷʟʢʽʩʪʴ ʨʽʜʠʥʠ, ʱʦ ʟʘʢʘʯʫʻʪʴʩʷ ʚ ʩʚʝʨʜʣʦʚʠʥʫ, ʪʠʩʢ ʥʘʛʥʽʪʘʥʥʷ, ʢʽʣʴ-

ʢʽʩʪʴ ʽ ʪʠʧ ʭʽʤʽʯʥʠʭ ʜʦʙʘʚʦʢ ʪʦʱʦ. ɿʘʟʚʠʯʘʡ ʧʣʘʥʫʚʘʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʰʣʷʭʦʤ 

ʧʦʧʝʨʝʜʥʴʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʥʘ ʦʩʥʦʚʽ ʧʝʪʨʦʬʽʟʠʯʥʠʭ ʽ ʛʝʦʬʽʟʠʯ-

ʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʨʦʟʨʽʟʫ. ɻʦʣʦʚʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʧʨʠ ʮʴʦʤʫ ʻ ʫʤʦʚʠ ʟʘʣʷʛʘʥʥʷ, 

ʬʣ̔ʴʪʨʘʮʽʡʥʦ-ʻʤʥʽʩʥʽ ʽ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʧʦʨʽʜ, ʚʤʽʩʪ ʢʝʨʦʛʝʥʫ, ʩʪʫ-

ʧʽʥʴ ʪʨʽʱʠʥʫʚʘʪʦʩʪʽ ʽ ʤʦʨʬʦʣʦʛʽʷ ʪʨʽʱʠʥ, ʭʘʨʘʢʪʝʨ ʽ ʥʘʧʨʷʤʦʢ ʧʨʠʨʦʜʥʦʾ ʥʘ-

ʧʨʫʞʝʥʦʩʪʽ ʧʦʨʽʜ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʤʦʜʝʣʶʚʘʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʨʦʛʥʦʟ ʭʘʨʘʢʪʝʨʫ 

ʪʨʠʚʠʤʽʨʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʪʨʽʱʠʥ ʫ ʟʦʥʽ ʛʽʜʨʦʨʦʟʨʠʚʫ, ʚʠʙʽʨ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʞʠ-

ʤʫ ʨʦʙʦʪʠ ʽ ʦʧʪʠʤʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʟʦʥʠ ʽʥʽʮʽʡʦʚʘʥʦʾ ʪʨʽʱʠʥʫʚʘʪʦʩʪʽ. ʋ ʧʦʜʘ-

ʣʴʰʦʤʫ ʤʦʜʝʣʴ ʧʦʨʽʚʥʶʻʪʴʩʷ ʟ ʢʦʥʢʨʝʪʥʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʛʽʜʨʦʨʦʟʨʠʚʫ ʟ ʧʦʩ-

ʪʘʜʽʡʥʠʤ ʢʦʨʠʛʫʚʘʥʥʷʤ ʡʦʛʦ ʧʘʨʘʤʝʪʨʽʚ ʪʘ ʫʤʦʚ. ʂʦʥʪʨʦʣʴ ʨʝʟʫʣʴʪʘʪʽʚ ʛʽʜʨʦʨʦ-

ʟʨʠʚʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʩʢʣʘʜʥʦʶ ʩʠʩʪʝʤʦʶ ʤʦʥʽʪʦʨʠʥʛʫ, ʷʢʘ ʚʢʣʶʯʘʻ ʛʝʦʬʽʟʠʯʥʽ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʘʥʘʣʽʟ ʧʦʪʦʯʥʦʾ ʧʨʦʜʫʢʮʽʾ ʽ ʪʘʢʝ ʽʥʰʝ: 
¶ ʦʧʦʩʝʨʝʜʢʦʚʘʥʠʡ ʤʦʥʽʪʦʨʠʥʛ (Indirect fracture technique) ï ʚʠʤʽʨ ʪʠʩʢʫ ʪʘ ʧʨʠʪʦʢʽʚ ʜʦ 

ʽ ʧʽʩʣʷ ʛʽʜʨʦʨʦʟʨʠʚʫ ʪʘ ʤʦʜʝʣʶʚʘʥʥʷ ʪʠʭ ʞʝ ʧʘʨʘʤʝʪʨʽʚ ʥʘ ʦʩʥʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʽʜ-

ʨʦʨʦʟʨʠʚʫ, ʜʘʥʠʭ ʢʘʨʦʪʘʞʫ ʽ ʜʦʩʣʽʜʞʝʥʥʷ ʢʝʨʥʘ; 

¶ ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʤʦʥʽʪʦʨʠʥʛ ʫ ʧʨʠʣʝʛʣʦʤʫ ʜʦ ʩʚʝʨʜʣʦʚʠʥʠ ʧʨʦʩʪʦʨʽ (Direct near-

wellbore technique) ï ʟʜʽʡʩʥʶʻʪʴʩʷ ʜʦ ʽ ʧʽʩʣʷ ʛʽʜʨʦʨʦʟʨʠʚʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʨʘʩʫʶ-

ʯʠʭ ʨʝʯʦʚʠʥ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʣʦʢʘʣʽʟʘʮʽʾ ʪʨʽʱʠʥ, ʚʠʤʽʨʠ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʧʨʠʧʣʠʚʽʚ ʧʦ 

ʩʪʦʚʙʫʨʫ ʩʚʝʨʜʣʦʚʠʥʠ; 

¶ ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʤʦʥʽʪʦʨʠʥʛ ʫ ʚʽʜʜʘʣʝʥʦʤʫ ʚʽʜ ʩʚʝʨʜʣʦʚʠʥʠ ʧʨʦʩʪʦʨʽ (Direct far field 
technique) ï ʚʢʣʶʯʘʻ ʨʝʻʩʪʨʘʮʽʶ ʩʝʡʩʤʽʯʥʠʭ ʩʠʛʥʘʣʽʚ (ʤʽʢʨʦʩʝʡʩʤʠ), ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʫ 

ʤʦʤʝʥʪ ʧʦʷʚʠ ʪʨʽʱʠʥ, ʩʠʩʪʝʤʦʶ ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʠʭ ʩʝʥʩʦʨʽʚ ʽ ʚʠʤʽʨ ʢʫʪʘ ʜʝʬʦʨʤʘʮʽʾ 

(ʢʫʪʦʚʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ ʧʦʨʽʜ ʫ ʨʝʟʫʣʴʪʘʪʽ ʛʽʜʨʦʨʦʟʨʠʚʫ). 

ʉʽʪʢʘ ʩʚʝʨʜʣʦʚʠʥ ʥʘ ʨʦʜʦʚʠʱʘʭ, ʱʦ ʝʢʩʧʣʫʘʪʫʶʪʴʩʷ, ʤʦʞʝ ʟʤʽʥʶʚʘʪʠʩʷ 

ʚʽʜ 40 ʜʦ 160 ʘʢʨʽʚ ʥʘ ʩʚʝʨʜʣʦʚʠʥʫ (ʪʘʙʣ. 4.2). ɺʘʞʣʠʚʠʤ ʝʢʦʣʦʛʽʯʥʠʤ ʧʦʢʘʟʥʠ-

ʢʦʤ ʻ ʪʘʢʦʞ ʪʦʚʱʠʥʘ ʰʘʨʫ ʤʽʞ ʦʙôʻʢʪʦʤ ʝʢʩʧʣʫʘʪʘʮʽʾ ʽ ʧʽʜʦʰʚʦʶ ʚʦʜʦʥʦʩʥʦʛʦ 

ʛʦʨʠʟʦʥʪʫ (ʰʘʨ, ʱʦ ʨʦʟʜʽʣʷʻ).  
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ʊʘʙʣʠʮʷ 4.2. ɽʢʩʧʣʫʘʪʘʮʽʡʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʦʜʦʚʠʱ ʩʣʘʥʮʝʚʦʛʦ ʪʘ ʫʱʽʣʴʥʝʥʦʛʦ ʛʘʟʫ 

ɹʘʩʝʡʥ ʉʽʪʢʘ, ʘʢ-

ʨʠ/ʩʚʝʨʜʣ. 

ɺʠʜʦʙʫʚʥʽ ʟʘʧʘʩʠ, 

ʪʨʣʥ ʢʫʙ. ʬʫʪʽʚ
 

ɺʠʜʦʙʫʪʦʢ ʛʘʟʫ, ʪʠʩ. 

ʢʫʙ. ʬʫʪʽʚ/ʩʚʝʨʜʣ./ʜʝʥʴ 

ɺʠʜʦʙʫʪʦʢ ʚʦ-

ʜʠ, ʙʘʨʨ./ʜʝʥʴ 

ɹʘʨʥʝʪ 60ï160 44 338 0 

ʌʘʻʪʚʽʣʣ 80ï160 41.6 530 0 

ʍʝʡʥʩʚʽʣʣʴ 40ï560 251 625ï1800 0 

ʄʘʨʩʝʣʣʫʩ 40ï150 363ï500 3100 0 

ɺʫʜʬʦʨʪ 640 11.4 415 0 

ɸʥʪʨʠʤ 40ï160 20 125ï200 5ï5000 

ʅʴ-ʁʆʣʙʘʥʽ 80 19.2 - 5ï5000 

 

4.3. ɿʘʧʘʩʠ ʽ ʚʠʜʦʙʫʪʦʢ ʛʘʟʫ ʟ ʫʱʽʣʴʥʝʥʠʭ ʧʦʨʽʜ ʫ ʩʚʽʪʽ 

 

ɿʥʘʯʥʠʡ ʜʦʩʚʽʜ ʨʦʟʨʦʙʢʠ ʧʦʢʣʘʜʽʚ çʱʽʣʴʥʦʛʦ ʛʘʟʫè ʦʪʨʠʤʘʥʦ ʚ ʉʐɸ, ʜʝ 

ʡʦʛʦ ʚʠʜʦʙʫʪʦʢ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ ʙʘʩʝʡʥʘʭ ʉʢʝʣʷʩʪʠʭ ʛʽʨ, ʫ ʩʭʽʜʥʽʡ ʪʘ ʧʽʚʜʝʥʥʽʡ 

ʯʘʩʪʠʥʘʭ ʰʪʘʪʫ ʊʝʭʘʩ (ʜʦ 5 ʪʨʣʥ ʢʫʙ. ʬʫʪʽʚ ʥʘ ʨʽʢ) ʪʘ ʽʥ. (ʨʠʩ. 4.3).  

 

 
ʈʠʩ. 4.3. ʅʘʡʚʘʞʣʠʚʽʰʽ ʙʘʩʝʡʥʠ çʱʽʣʴʥʦʛʦ ʛʘʟʫè ʚ ʉʐɸ [Tight Gas Sands] 

1 ï ʦʩʘʜʦʚʽ ʙʘʩʝʡʥʠ; 2 ï ʧʦʢʣʘʜʠ çʱʽʣʴʥʦʛʦ ʛʘʟʫè; 3-6 ï ʛʨʘʥʠʮʽ ʧʦʢʣʘʜʽʚ ʚʽʜ ʙʽʣʴʰ ʤʦʣʦʜʠʭ ʽ 

ʥʝʛʣʠʙʦʢʠʭ ʜʦ ʙʽʣʴʰ ʜʘʚʥʽʭ ʽ ʛʣʠʙʦʢʠʭ 

 

ʈʦʟʨʦʙʢʘ ʙʘʛʘʪʴʦʭ ʨʦʜʦʚʠʱ çʱʽʣʴʥʦʛʦ ʛʘʟʫè ʚ ʧʽʩʢʦʚʠʢʘʭ ʨʦʟʧʦʯʘʣʘʩʷ ʱʝ 

ʫ 70-ʽ ʨʨ. ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ: ɼʴʶ-ʄʽʤʩ-ʂʨʠʢ ʫ ʉʭʽʜʥʦʤʫ ʊʝʭʘʩʽ, ʈʫʣʽʩʦʥ, ʄʘʤ-

ʂʨʠʢ ʚ ʙʘʩʝʡʥʽ ʇʽʰʽʥʩ ʥʘ ʧʽʚʥʽʯʥʦʤʫ ʟʘʭʦʜʽ ʰʪʘʪʫ ʂʦʣʦʨʘʜʦ, ɯʦʥʘ, ʇʘʥʜʝʡʣ, 

ɺʘʤʩʘʪʪʝʨ ʚ ʙʘʩʝʡʥʽ ɻʨʠʥ-ʈʠʚʝʨ ʫ ɺʘʡʦʤʽʥʛʫ, ɺʘʪʪʝʥʙʝʨʛ ʚ ʙʘʩʝʡʥʽ ɼʝʥʚʝʨ-

ʖʣʝʩʙʝʨʛ ʚ ʂʦʣʦʨʘʜʦ. ʉʧʦʯʘʪʢʫ ʩʚʝʨʜʣʦʚʠʥʠ ʨʦʟʤʽʱʫʚʘʣʠʩʷ ʥʘ ʟʥʘʯʥʽʡ ʚʽʜʩʪʘ-

ʥʽ ʦʜʥʘ ʚʽʜ ʦʜʥʦʾ ʽ ʤʘʣʠ ʥʝʚʝʣʠʢʠʡ ʜʝʙʽʪ, ʘʣʝ ʫ 80-ʽ ʨʨ. ʦʙôʻʤʠ ʙʫʨʽʥʥʷ ʟʨʦʩʣʠ 



83 
 

 8
3 

ʟʘʚʜʷʢʠ ʧʦʜʘʪʢʦʚʠʤ ʧʽʣʴʛʘʤ ʥʘ ʨʦʟʨʦʙʢʫ ʧʦʢʣʘʜʽʚ ʟ ʥʠʟʴʢʦʶ ʧʨʦʥʠʢʥʽʩʪʶ (ʤʝ-

ʥʰʝ 0,1 ʤɼ).  

ɿʽ ʱʽʣʴʥʠʭ ʧʽʩʢʦʚʠʢʽʚ ʫ ʉʐɸ ʚʠʜʦʙʫʚʘʶʪʴ ʙʣʠʟʴʢʦ 6 ʪʨʣʥ ʢʫʙ. ʬʫʪʽʚ ʛʘʟʫ 

ʥʘ ʨʽʢ (25 % ʟʘʛʘʣʴʥʦʛʦ ʦʙôʻʤʫ ʛʘʟʫ, ʱʦ ʚʠʜʦʙʫʚʘʻʪʴʩʷ). ʈʝʩʫʨʩʠ çʱʽʣʴʥʦʛʦ ʛʘʟʫè 

ʚ ʉʐɸ ʦʮʽʥʶʶʪʴʩʷ ʚʽʜ 310 ʜʦ 800 ʪʨʣʥ ʢʫʙ. ʬʫʪʽʚ (ʟ ʥʠʭ ʝʢʦʥʦʤʽʯʥʦ ʚʠʛʽʜʥʽ ʜʣʷ 

ʚʠʜʦʙʫʪʢʫ 140 ʪʨʣʥ ʢʫʙ. ʬʫʪʽʚ), ʘ ʫ ʩʚʽʪʽ ʟʘ ʨʽʟʥʠʤʠ ʦʮʽʥʢʘʤʠ ï ʚʽʜ 7400 ʜʦ 30000 

ʪʨʣʥ ʢʫʙ. ʬʫʪʽʚ. ʅʘʡʚʘʞʣʠʚʽʰʠʤʠ ʙʘʩʝʡʥʘʤʠ çʱʽʣʴʥʦʛʦ ʛʘʟʫè ʚ ʉʐɸ ʻ: 
¶ ɹʦʩʽʻʨ, ɹʘʚʦʚʥʷʥʘ ɼʦʣʠʥʘ, ɺʝʨʥʦʥ ʫ ʉʭʽʜʥʦʤʫ ʊʝʭʘʩʽ ʽ ʇʽʚʥʽʯʥʽʡ ʃʫʾʟʽʘʥʽ ï ʾʭʥʽ ʟʘʧʘ-

ʩʠ ʦʮʽʥʶʶʪʴʩʷ ʚ 6 ʪʨʣʥ ʢʫʙ. ʬʫʪʽʚ ʛʘʟʫ;  

¶ ɻʨʽʥ-ʈʠʚʝʨ, ʇʽʰʽʥʩ, ʋʥʽʪʘ ʚ ʨʝʛʽʦʥʽ ʉʢʝʣʷʩʪʠʭ ʛʽʨ ï 32 ʪʨʣʥ ʢʫʙ. ʬʫʪʽʚ; 

¶ ɿʘʭʽʜʥʠʡ ʊʝʭʘʩʴʢʠʡ ʂʘʥʴʡʦʥ; 

¶ ʂʣʽʥʪʦʥ-ʄʝʜʽʥʘ ʚ ʆʛʘʡʦ ï 10 ʪʨʣʥ ʢʫʙ. ʬʫʪʽʚ.  

ʉʧʨʠʷʪʣʠʚʠʤ ʬʘʢʪʦʨʦʤ ʨʦʟʨʦʙʢʠ ʨʦʜʦʚʠʱ çʱʽʣʴʥʦʛʦ ʛʘʟʫè ʻ ʚʠʩʦʢʘ ʪʨʽ-

ʱʠʥʫʚʘʪʽʩʪʴ, ʚʽʜôʻʤʥʠʤ ï ʚʦʜʦʥʘʩʠʯʝʥʽʩʪʴ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ.  

ɹʘʩʝʡʥ ʇʽʰʽʥʩ ʨʦʟʤʽʨʦʤ 20ï50 ʢʤ ʨʦʟʤʽʱʝʥʠʡ ʚʟʜʦʚʞ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʦʛʦ 

ʩʭʠʣʫ ʂʦʣʦʨʘʜʦ, ʧʨʠʫʨʦʯʝʥʠʡ ʜʦ ʚʝʨʭʥʴʦʢʨʝʡʜʦʚʦʾ (ʢʘʤʧʘʥ-ʤʘʘʘʩʪʨʠʭʪ) ʬʦʨ-

ʤʘʮʽʾ ʋʽʣʴʷʤ-ʌʦʨʢ ʛʨʫʧʠ ʄʝʩʘʚʝʨʜʝ ʪʦʚʱʠʥʦʶ ʧʦʥʘʜ 4000 ʬʫʪʽʚ, ʷʢʘ ʩʢʣʘʜʝʥʘ 

ʧʽʩʢʦʚʠʢʘʤʠ ʟ ʧʨʦʰʘʨʢʘʤʠ ʘʨʛʽʣʽʪʽʚ ʽ ʚʫʛʽʣʣʷ (ʨʠʩ. 4.4). ʎʝ ʘʣʶʚʽʘʣʴʥʦ-

ʜʝʣʶʚʽʘʣʴʥʦ-ʝʣʶʚʽʘʣʴʥʽ ʚʽʜʢʣʘʜʠ ʨʽʯʢʦʚʠʭ ʧʦʪʦʢʽʚ, ʧʨʠʙʝʨʝʞʥʦʾ ʨʽʚʥʠʥʠ ʽ ʜʝ-

ʣʴʪʦʚʠʭ ʬʘʮʽʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʩʭʠʣʫ, ʷʢʽ ʫʪʚʦʨʶʶʪʴ ʩʢʣʘʜʥʦʧʦʙʫʜʦʚʘʥʫ ʩʠʩ-

ʪʝʤʫ ʣʽʥʟʦʧʦʜʽʙʥʠʭ, ʚʢʣʘʜʝʥʠʭ ʦʜʠʥ ʚ ʜʨʫʛʠʡ (çʘʤʘʣʴʛʘʤʦʚʘʥʠʭè) ʧʣʘʩʪʽʚ, ʥʝ 

ʚʠʪʨʠʤʘʥʠʭ ʟʘ ʧʨʦʩʪʷʛʘʥʥʷʤ. ʇʽʩʢʦʚʠʢʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʥʠʟʴʢʦʶ ʧʦʨʠʩʪʽʩʪʶ 

(2ï10 %) ʽ ʧʨʦʥʠʢʥʽʩʪʶ (ʚʽʜ 0,1 ʤɼ ʜʦ 0,1 ʤʢɼ). ʉʪʫʧʽʥʴ ʧʝʨʝʪʚʦʨʝʥʥʷ ʚʽʪʨʠʥʽʪʫ 

ʚʽʜ 1,2ï1,4 ʜʦ 1,9ï2,6.  

 

 
ʈʠʩ. 4.4. ɹʘʩʝʡʥʠ çʱʽʣʴʥʦʛʦ ʛʘʟʫè ʇʽʰʽʥʩ ʽ ʋʾʥʪʘ [Piceance Basiné] 
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ɻʘʟʦʥʦʩʥʽʩʪʴ ʧʽʩʢʦʚʠʢʽʚ ʚʠʷʚʣʝʥʘ ʱʝ ʚ 50-ʪʽ ʨʦʢʠ ʍʍ ʩʪ., ʫ 70-ʪʽ ʨʦʢʠ ʙʫʣʠ 

ʩʧʨʦʙʠ ʚʠʣʫʯʝʥʥʷ ʛʘʟʫ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʽ ʩʪʠʤʫʣʷʮʽʻʶ ʷʜʝʨʥʠʤʠ ʚʠʙʫʭʘʤʠ, ʘʣʝ 

ʚʦʥʠ ʥʝ ʧʨʠʚʝʣʠ ʜʦ ʧʦʟʠʪʠʚʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ. ɿ 2000 ʨ. ʧʦʥʦʚʣʶʶʪʴʩʷ ʜʦʩʣʽʜʥʽ 

ʨʦʙʦʪʠ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʪʝʭʥʦʣʦʛʽʾ ɻʈʇ, ʘ ʟ 2005 ʨ. ʧʨʦʚʦʜʠʪʴʩʷ ʧʨʦʤʠʩʣʦʚʘ 

ʨʦʟʨʦʙʢʘ ʨʦʜʦʚʠʱʘ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʩʧʦʯʘʪʢʫ 3, ʘ ʧʽʟʥʽʰʝ 5 ʙʫʨʦʚʠʭ ʫʩʪʘʥʦʚʦʢ.  

ɿʘʧʘʩʠ ʛʘʟʫ ʦʮʽʥʶʶʪʴʩʷ ʚ ʜʝʢʽʣʴʢʘ ʪʨʣʥ ʢʫʙʽʯʥʠʭ ʬʫʪʽʚ. ɼʣʷ ʡʦʛʦ ʚʠʣʫʯʝʥ-

ʥʷ ʙʫʣʠ ʟʘʩʪʦʩʦʚʘʥʽ ʪʝʭʥʦʣʦʛʽʾ ʤʫʣʴʪʠʟʦʥʘʣʴʥʦʛʦ ʩʪʠʤʫʣʶʚʘʥʥʷ (MZST) ʽ Just-

In-Time ʧʝʨʬʦʨʘʮʽʾ (ʃʊʈ). MZST ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʟʥʠʟʫ ʫʚʝʨʭ ʚʽʜ ʦʩʥʦʚʠ ʩʚʝʨʜ-

ʣʦʚʠʥʠ, ʧʦʩʣʽʜʦʚʥʦ ʩʪʚʦʨʶʶʯʠ ʪʨʽʱʠʥʠ ʽ ʩʪʠʤʫʣʶʶʯʠ ʜʦ 10 ʟʦʥ, ʷʢʽ ʙʫʣʠ ʚʠ-

ʟʥʘʯʝʥʽ ʛʝʦʣʦʛʦ-ʛʝʦʬʽʟʠʯʥʠʤʠ ʤʝʪʦʜʘʤʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ MZST ʽ ʃʊʈ ʪʝʭʥʦʣʦʛʽʡ 

ʟʘʙʝʟʧʝʯʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʪʠʤʫʣʶʚʘʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ, ʟʙʽʣʴʰʝʥʥʷ ʦʙôʻʤʽʚ ʚʠʜʦ-

ʙʫʪʢʫ, ʤʦʞʣʠʚʽʩʪʴ ʙʫʨʽʥʥʷ ʜʦ 9 ʩʪʦʚʙʫʨʽʚ ʟ ʦʜʥʦʛʦ ʛʠʨʣʘ.   

ɹʘʩʝʡʥ ʋʾʥʪʘ ʨʦʟʤʽʱʝʥʠʡ ʚ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʰʪʘʪʫ ʖʪʘ, ʧʨʠʫʨʦ-

ʯʝʥʠʡ ʜʦ ʧʣʘʩʪʽʚ ʫʱʽʣʴʥʝʥʠʭ ʧʽʩʢʦʚʠʢʽʚ, ʩʣʘʥʮʽʚ ʽ ʚʫʛʽʣʣʷ ʚʝʨʭʥʴʦʢʨʝʡʜʦʚʦʾ 

ʬʦʨʤʘʮʽʾ ʋʽʣʴʷʤ-ʌʦʨʢ ʪʦʚʱʠʥʦʶ ʜʦ ʜʝʢʽʣʴʢʦʭ ʪʠʩʷʯ ʬʫʪʽʚ. ʇʦʢʣʘʜʠ ʚʠʚʯʘʣʠʩʷ 

ʢʦʤʧʘʥʽʷʤʠ Chevron, Encana, ExxonMobil, Noble Energy, Bill Barrett Corp., 

Antero Resources, Delta Petroleum, Laramie Energy, Harvest Natural Resources.  

ɹʘʩʝʡʥ ɻʨʝʥʽʪ-ʋʦ h (Granite Wash) ʨʦʟʤʽʱʝʥʠʡ ʥʘ ʤʝʞʽ ʰʪʘʪʽʚ ʊʝʭʘʩ ʽ 

ʆʢʣʘʭʦʤʘ, ʚʠʪʷʛʥʫʪʠʡ ʫ ʩʫʙʰʠʨʦʪʥʦʤʫ ʥʘʧʨʷʤʢʫ ʥʘ 160 ʤʠʣʴ, ʰʠʨʠʥʦʶ 30 ʤʠʣʴ 

(ʨʠʩ. 4.5). ɺʽʥ ʧʨʠʫʨʦʯʝʥʠʡ ʜʦ ʩʝʨʽʾ ʱʽʣʴʥʠʭ ʛʘʟʦʚʤʽʩʥʠʭ ʧʽʩʢʦʚʠʢʽʚ (ʃʘʨʜ-ʈʘʥʯ, 

ɹʫʬʘʣʦ-ɺʘʣʣʦʫ, ʉʪʘʡʣʭ-ʈʘʥʯ, ʂʦʣʦʥʠʷ-ɺʝʩʪ), ʷʢʽ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʧʦʥʘʜ 2600 ʩʚʝ-

ʨʜʣʦʚʠʥʘʤʠ ʪʘʢʠʭ ʢʦʤʧʘʥʽʡ ʷʢ Chesapeake Energy, Newfield Exploration, Penn 

Virginia, Cimarex Energy, Questar, Linn Energy, Forest Oil, Apache Corp., BNK 

Petroleum, Devon Energy, Cordillera Energy Partners III. ɺʠʜʦʙʫʪʦʢ ʦʢʨʝʤʠʭ ʩʚʝʨʜ-

ʣʦʚʠʥ, ʥʘʧʨʠʢʣʘʜ ʩʚʝʨʜʣʦʚʠʥʠ çʍʦʩʪʝʪʪʝʨè ʢʦʤʧʘʥʽʾ Apache Corp., ʩʷʛʘʻ 17 ʤʣʥ 

ʢʫʙ. ʬʫʪʽʚ ʛʘʟʫ ʽ 800 ʙʘʨʝʣʽʚ ʨʽʜʢʠʭ ʚʫʛʣʝʚʦʜʥʽʚ ʥʘ ʜʝʥʴ. 

 

 
 

ʈʠʩ. 4.5. ɹʘʩʝʡʥ çʱʽʣʴʥʦʛʦ ʛʘʟʫè ɻʨʝʥʠʪ-ʋʦ h[Granite Washé] 
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ɹʘʩʝʡʥ ʂʘʪʥ-ɺʝʣʣʽ (Cotton Valley) ʨʦʟʤʽʱʝʥʠʡ ʥʘ ʛʨʘʥʠʮʽ ʰʪʘʪʽʚ ʊʝʭʘʩ ʽ 

ʃʫʾʟʽʘʥʘ (ʨʠʩ. 4.6), ʧʨʠʫʨʦʯʝʥʠʡ ʜʦ ʰʘʨʫ ʪʦʚʱʠʥʦʶ 7800ï10000 ʬʫʪʽʚ ʚʝʨʭ-

ʥʴʦʶʨʩʴʢʠʭ-ʨʘʥʥʴʦʢʨʝʡʜʦʚʠʭ ʧʽʩʢʦʚʠʢʽʚ ʦʜʥʦʡʤʝʥʥʦʾ ʬʦʨʤʘʮʽʾ, ʷʢʘ ʧʝʨʝʢʨʠ-

ʚʘʻ ʩʣʘʥʮʽ ʍʝʡʥʩʚʽʣʣ/ɹʦʩʴʻʨ. ɺʽʥ ʚʠʚʯʘʻʪʴʩʷ ʢʦʤʧʘʥʽʷʤʠ: Petrohawk Energy, 

Goodrich Petroleum, Exco Resources, Forest Oil, XTO Energy (ExxonMobil), 

Questar, Penn Virginia, Cabot Oil & Gas, Devon Energy, and El Paso Corp.  

ʂʨʽʤ ʪʦʛʦ, ʧʦʢʣʘʜʠ çʱʽʣʴʥʦʛʦ ʛʘʟʫè ʚʽʜʦʤʽ ʚ ʰʘʨʘʭ ʫʱʽʣʴʥʝʥʦʛʦ ʧʽʩʢʦʚʠʢʫ 

ʚʝʨʭʥʴʦʛʦ ʜʝʚʦʥʫ ʚ ɿʘʭʽʜʥʽʡ ɺʽʨʜʞʠʥʽʾ (ɸʧʘʣʘʮʴʢʠʡ ʙʘʩʝʡʥ). ʎʝ 

ʙʘʛʘʪʦʧʦʚʝʨʭʦʚʽ ʧʦʢʣʘʜʠ, ʨʦʟʤʽʱʝʥʽ ʦʜʠʥ ʥʘʜ ʦʜʥʠʤ, ʧʨʝʜʩʪʘʚʣʝʥʽ ʰʘʨʘʤʠ 

ɺʝʥʘʥʛʦ, ɹʝʜʬʦʨʜ ʽ ɽʣʢ. ɼʣʷ ʢʦʞʥʦʛʦ ʟ ʥʠʭ ʚʠʟʥʘʯʝʥʽ ʪʦʚʱʠʥʘ, ʧʣʦʱʘ, 

ʧʦʨʠʩʪʽʩʪʴ, ʚʦʜʦʥʘʩʠʯʝʥʽʩʪʴ, ʧʨʦʛʥʦʟʥʠʡ ʦʙôʻʤ ʛʘʟʫ.  

 

 
ʈʠʩ. 4.6. ɹʘʩʝʡʥ çʱʽʣʴʥʦʛʦ ʛʘʟʫè ʂʘʪʥ-ɺʝʣʣʽ [Cotton Valleyé] 

 

ʈʦʜʦʚʠʱʝ çʱʽʣʴʥʦʛʦ ʛʘʟʫè ʉʠʙʝʨʽʷ-ʈʠʜʞ (Siberia Ridge Field) ʨʦʟʤʽʱʝʥʝ ʚ 

ʙʘʩʝʡʥʽ ɺʘʰʘʢʠ ʥʘ ʧʽʚʜʝʥʥʦʤʫ ʟʘʭʦʜʽ ʰʪʘʪʫ ɺʘʡʦʤʽʥʛ, ʧʨʠʫʨʦʯʝʥʝ ʜʦ ʢʨʝʡʜʦʚʦʾ 

ʬʦʨʤʘʮʽʾ ɸʣʤʦʥʜ ʛʨʫʧʠ ʄʝʩʘʚʝʨʜʝ ʪʦʚʱʠʥʦʶ 250ï500 ʬʫʪʽʚ. ʌʦʨʤʘʮʽʷ ʻ ʪʨʘʥ-

ʩʛʨʝʩʠʚʥʠʤ ʮʠʢʣʦʤ, ʜʝ ʟʚʝʨʭʫ ʟʘʣʷʛʘʶʪʴ ʤʦʨʩʴʢʽ ʧʽʩʢʦʚʠʢʠ ɺʝʨʭʥʴʦʛʦ ɸʣʤʦʥ-

ʜʫ, ʟʥʠʟʫ ï ʧʝʨʝʰʘʨʫʚʘʥʥʷ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʧʽʩʢʦʚʠʢʽʚ, ʘʣʝʚʨʦʣʽʪʽʚ, ʩʣʘʥʮʽʚ ʽ 

ʚʫʛʽʣʣʷ, ʷʢʽ ʧʽʜʩʪʝʣʷʶʪʴʩʷ ʧʽʩʢʦʚʠʢʘʤʠ ɽʨʽʢʩʦʥ ʧʝʨʝʚʘʞʥʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ.  

ʇʨʦʜʫʢʪʠʚʥʠʡ ʧʦʢʣʘʜ ʪʦʚʱʠʥʦʶ 30ï50 ʬʫʪʽʚ ʧʨʠʫʨʦʯʝʥʠʡ ʜʦ ʚʝʨʭʥʴʦʾ ʯʘ-

ʩʪʠʥʠ ʬʦʨʤʘʮʽʾ ɺʝʨʭʥʴʦʛʦ ɸʣʤʦʥʜʫ. ɺʦʥʘ ʫʪʚʦʨʶʻʪʴʩʷ ʟ 40ï70 ʬʫʪʦʚʠʭ ʣʽʥʟʦ-

ʧʦʜʽʙʥʠʭ ʛʦʨʠʟʦʥʪʽʚ, ʩʢʣʘʜʝʥʠʭ ʧʝʨʝʚʘʞʥʦ ʨʫʩʣʦʚʠʤʠ ʽ ʧʣʷʞʥʠʤʠ ʧʽʩʢʦʚʠʢʘʤʠ, 
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ʷʢʽ ʧʝʨʝʭʦʜʷʪʴ ʚ ʧʨʠʙʝʨʝʞʥʦ-ʤʦʨʩʴʢʽ ʧʽʩʢʦʚʠʢʠ ʪʘ ʩʣʘʥʮʽ ʟ ʦʢʨʝʤʠʤʠ ʰʘʨʘʤʠ 

ʚʫʛʽʣʣʷ ʽ ʚʫʛʣʠʩʪʠʭ ʩʣʘʥʮʽʚ. ʇʨʦʜʫʢʪʠʚʥʠʡ ʧʦʢʣʘʜ ʧʦʣʦʛʦ ʟʘʥʫʨʶʻʪʴʩʷ ʥʘ ʧʽʚ-

ʥʽʯʥʠʡ ʩʭʽʜ (1,0ï1,5
ʦ
). ɺʽʥ ʙʫʚ ʚʽʜʢʨʠʪʠʡ ʫ 1975 ʨ., ʧʦʯʘʪʢʦʚʠʡ ʜʝʙʽʪ ʩʚʝʨʜʣʦʚʠʥ 

ʩʪʘʥʦʚʠʚ 4,02 ʤʣʥ ʢʫʙ. ʬʫʪʽʚ ʛʘʟʫ ʥʘ ʜʝʥʴ. ʇʦʢʣʘʜ ʩʢʣʘʜʝʥʠʡ ʧʽʩʢʦʚʠʢʘʤʠ, ʧʨʦ-

ʥʠʢʥʽʩʪʴ ʷʢʠʭ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 0,001 ʜʦ 0.1 ʤɼ (ʩʝʨʝʜʥʷ 0,263 ʤɼ/ʬʫʪ), ʧʦʨʠʩ-

ʪʽʩʪʴ ï ʚʽʜ 6 ʜʦ 12 % (ʩʝʨʝʜʥʷ 10,3 %). 

ʇʨʦʤʠʩʣʦʚʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʦʢʣʘʜʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʦʟʤʽʨʫ ʟʝʨʝʥ, ʦʙôʻʤʫ 

ʜʦʣʦʤʽʪʦʚʦʛʦ ʮʝʤʝʥʪʫ ʽ ʚʪʦʨʠʥʥʦʾ ʧʦʨʠʩʪʦʩʪʽ. ʈʫʩʣʦʚʽ ʽ ʧʣʷʞʥʽ ʧʽʩʢʦʚʠʢʠ ʚʽʜ-

ʥʦʩʥʦ ʛʨʫʙʦʟʝʨʥʠʩʪʽ, ʟʮʝʤʝʥʪʦʚʘʥʽ ʢʚʘʨʮʦʤ ʽ ʛʣʠʥʠʩʪʠʤʠ ʤʽʥʝʨʘʣʘʤʠ, ʭʘʨʘʢʪʝ-

ʨʠʟʫʶʪʴʩʷ ʟʥʘʯʥʦʶ ʚʪʦʨʠʥʥʦʶ ʧʦʨʠʩʪʽʩʪʶ, ʘ ʧʨʠʙʝʨʝʞʥʦ-ʤʦʨʩʴʢʽ ʧʽʩʢʦʚʠʢʠ 

ʜʨʽʙʥʦʟʝʨʥʠʩʪʽ ʽ ʚʤʽʱʫʶʪʴ ʙʽʣʴʰʽ ʦʙôʻʤʠ ʜʦʣʦʤʽʪʦʚʦʛʦ ʮʝʤʝʥʪʫ. ʅʘ ʨʦʜʦʚʠʱʽ 

ʨʦʟʚʠʥʝʥʽ ʢʨʫʪʦʧʘʜʘʶʯʽ ʪʨʽʱʠʥʠ ʨʦʟʪʷʛʥʝʥʥʷ (60ï70
ʦ
), ʟʘʧʦʚʥʝʥʽ ʢʚʘʨʮʦʤ ʽ ʢʘ-

ʦʣʽʥʽʪʦʤ. ɺʠʜʦʙʫʪʦʢ ʛʘʟʫ ʥʘ ʨʦʜʦʚʠʱʽ ʩʢʣʘʜʘʻ ʚʽʜ 0,5 ʜʦ 20 ʤʣʨʜ ʢʫʙ. ʬʫʪʽʚ (ʩʝ-

ʨʝʜʥʷ 1,8 ʤʣʨʜ ʢʫʙ. ʬʫʪʽʚ). ɼʝʙʽʪ ʩʚʝʨʜʣʦʚʠʥ ʟʨʦʩʪʘʻ ʧʨʠ ʙʽʣʴʰ ʚʠʩʦʢʽʡ ʱʽʣʴ-

ʥʦʩʪʽ ʾʭ ʧʝʨʬʦʨʫʚʘʥʥʷ, ʧʨʠ ʧʝʨʝʩʽʯʝʥʥʽ ʩʚʝʨʜʣʦʚʠʥʘʤʠ ʟʦʥ ʣʽʥʽʡʥʠʭ ʨʦʟʣʦʤʽʚ ʽ 

ʛʨʘʥʠʮʴ ʨʽʟʥʠʭ ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʭ ʧʽʜʨʦʟʜʽʣʽʚ, ʪʨʽʱʠʥʫʚʘʪʠʭ ʟʦʥ.    

ʋ ʂʘʥʘʜʽ ʥʘʡʧʝʨʩʧʝʢʪʠʚʥʽʰʠʤʠ ʻ ʪʨʠ ʙʘʩʝʡʥʠ: Deep Basin, ɾʘʥ-ʄʘʨʽ ʽ 

Medicine Hat/Milk River. ʅʘʡʙʽʣʴʰʠʤ ʻ Deep Basin, ʧʨʦʛʥʦʟʥʽ ʨʝʩʫʨʩʠ ʷʢʦʛʦ 

ʦʮʽʥʶʶʪʴʩʷ ʚ 45 ʪʨʣʥ ʢʫʙ. ʬʫʪʽʚ, ʘ ʚʠʜʦʙʫʪʦʢ ʩʷʛʘʻ 3,2 ʤʣʨʜ ʢʫʙ. ʬʫʪʽʚ.  

ʂʨʽʤ ʪʦʛʦ, ʨʦʜʦʚʠʱʘ çʱʽʣʴʥʦʛʦ ʛʘʟʫè ʚʽʜʦʤʽ ʚ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥʘʭ ʩʚʽʪʫ (ʨʠʩ. 

4.7, 4.8). 

 

 
 

ʈʠʩ. 4.7. ʂʽʣʴʢʽʩʪʴ ʧʨʦʝʢʪʽʚ ʥʘ  çʱʽʣʴʥʠʡ ʛʘʟè ʚ ʨʽʟʥʠʭ ʢʨʘʾʥʘʭ ʩʚʽʪʫ (ʢʨʽʤ ʉʐɸ) 
[Chakhmakhchev Alex, McKnight Krisé] 



87 
 

 8
7 

 

 
  

ʈʠʩ. 4.8. ʈʝʟʝʨʚʠ çʱʽʣʴʥʦʛʦ ʛʘʟʫè ʚ ʩʚʽʪʽ [Chakhmakhchev Alex, McKnight Krisé] 

 

ʉʫʪʪʻʚʽ ʟʘʧʘʩʠ çʱʽʣʴʥʦʛʦ ʛʘʟʫè ʚʽʜʦʤʽ ʫ ɿʘʭʽʜʥʽʡ ɸʚʩʪʨʘʣʽʾ. ɺ ɸʚʩʪʨʘʣʽʾ 

ʚʩʽ ʧʦʨʦʜʠ, ʱʦ ʤʘʶʪʴ ʧʨʦʥʠʢʥʽʩʪʴ ʥʠʞʯʝ 0,5 ʤɼ, ʥʘʟʠʚʘʶʪʴʩʷ  ʱʽʣʴʥʠʤʠ. ɻʘʟʦ-

ʚʝ ʨʦʜʦʚʠʱʝ ɺʘʨʨʦ (Warro), ʨʦʟʤʽʱʝʥʝ ʥʘ 200 ʢʤ ʧʽʚʥʽʯʥʽʰʝ ʤ. ʇʝʨʪ, ʟʥʘʡʜʝʥʝ 

ʢʦʤʧʘʥʽʻʶ  West Australian Petroleum ɦʝ ʫ 1977 ʨ. ʚ ʱʽʣʴʥʠʭ ʧʽʩʢʦʚʠʢʘʭ ʥʘ ʛʣʠ-

ʙʠʥʽ ʙʽʣʷ 4000 ʤ. ɿʘʧʘʩʠ ʨʦʜʦʚʠʱʘ ʩʢʣʘʜʘʶʪʴ 5 ʪʨʣʥ ʢʫʙ. ʬʫʪʽʚ. ʅʘ ʪʦʡ ʯʘʩ ʡʦʛʦ 

ʨʦʟʨʦʙʢʘ ʙʫʣʘ ʥʝʨʝʥʪʘʙʝʣʴʥʦʶ, ʦʜʥʘʢ ʧʦʷʚʘ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ ʟʙʽʣʴʰʝʥʥʷ ʮʽʥ 

ʥʘ ʛʘʟ ʟʤʽʥʠʣʠ ʩʠʪʫʘʮʽʶ ʽ ʟʘʨʘʟ ʨʦʜʦʚʠʱʝ ʛʦʪʫʻʪʴʩʷ ʜʦ ʝʢʩʧʣʫʘʪʘʮʽʾ ʢʦʤʧʘʥʽʻʶ 

Warrego Energy, ʷʢʘ ʪʘʢʦʞ ʨʦʟʛʣʷʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʨʦʙʢʠ ʧʦʢʣʘʜʽʚ çʱʽʣʴʥʦʛʦ 

ʛʘʟʫè ʚ ʉʭʽʜʥʽʡ ɽʨʨʝʛʫʣʣʽ (West Erregulla), ʥʘ ʩʭʽʜ ʚʽʜ ɼʦʥʛʘʨʘ ʚ ʪʨʦʟʽ ɼʘʥʜʘʨʘ-

ʛʘʥ (Dandaragan Trough) ʫ ɿʘʭʽʜʥʽʡ ɸʚʩʪʨʘʣʽʾ. 

ɺ ʦʩʪʘʥʥʽʡ ʯʘʩ ʩʧʽʣʴʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ Nexus/Shell ʧʨʦʚʝʣʦ ʙʫʨʽʥʥʷ ʥʘ ʨʦʜʦ-

ʚʠʱʽ çʱʽʣʴʥʦʛʦ ʛʘʟʫè ɽʯʫʢʘ-ʐʦʘʣʩ (Echuca Shoals) ʚ ʧʨʠʙʝʨʝʞʥʽʡ ʟʦʥʽ ɿʘʭʽʜ-

ʥʦʾ ɸʚʩʪʨʘʣʽʾ ʪʘ ʧʣʘʩʪʫ ʱʽʣʴʥʦʛʦ ʧʽʩʢʦʚʠʢʫ ʉʝʥʪʨʘʣ-ʇʝʪʨʦʣʝʫʤ (Central 

Petroleum) ʚ ʙʘʩʝʡʥʽ ʇʝʜʠʨʢʘ (Pedirka) ʥʘ ʇʽʚʥʽʯʥʽʡ ʪʝʨʠʪʦʨʽʾ.  

Lakes Oil ʨʦʟʚʽʜʫʻ ʨʦʜʦʚʠʱʝ çʱʽʣʴʥʦʛʦ ʛʘʟʫè ɺʦʤʙʘʪ (Wombat) ʚ ʙʘʩʝʡʥʽ 

ɻʽʧʩʣʝʥʜ ʚ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʽʡ ɸʚʩʪʨʘʣʽʾ. ɼʝʢʽʣʴʢʘ ʨʦʢʽʚ ʪʦʤʫ Lakes Oil ʧʦʯʘʣʘ 

ʙʫʨʽʥʥʷ ʥʠʞʥʽʭ ʟʦʥ ʨʦʜʦʚʠʱʘ ɹʘʩʩ-ʉʪʨʝʡʪ-ʃʘʪʨʦʙ (Bass Straitôs Latrobe) ʚ ʧʽʩ-

ʢʦʚʠʢʫ ʉʪʨʞʝʣʝʮʢʽ (Strzelecki). ʎʝʡ ʧʽʩʢʦʚʠʢ ʟʘʣʷʛʘʻ ʥʠʞʯʝ ʬʦʨʤʘʮʽʾ ʃʘʪʨʦʙ, 

ʷʢʘ ʻ ʦʩʥʦʚʥʦʶ ʚʤʽʩʥʦʶ ʧʦʨʦʜʦʶ ʨʦʜʦʚʠʱʘ ɺʽʢʪʦʨʽʷ (Victoriaôs Bass Straits). ɺ 

ʩʝʨʝʜʠʥʽ 1960-ʭ ʨʦʢʽʚ ʩʧʽʣʴʥʠʤ ʧʽʜʧʨʠʻʤʩʪʚʦʤ Esso/BHP Billiton ʚ ʧʨʦʪʦʮʽ ɹʘʩʩ 

ʙʫʣʘ ʧʨʦʙʫʨʝʥʘ ʧʝʨʰʘ ʚ ʢʨʘʾʥʽ ʰʝʣʴʬʦʚʘ ʛʘʟʦʚʘ ʩʚʝʨʜʣʦʚʠʥʘ, ʷʢʘ ʨʦʟʢʨʠʣʘ ʨʦ-

ʜʦʚʠʱʝ ʛʘʟʫ ɹʘʨʨʘʢʫʪʘ (Barracouta). ʂʦʣʠ ʨʝʩʫʨʩʠ ʨʦʜʦʚʠʱʘ ʙʫʣʠ ʚʠʯʝʨʧʘʥʽ, 

ʢʦʤʧʘʥʽʷ ʧʨʦʙʫʨʠʣʘ ʩʚʝʨʜʣʦʚʠʥʫ ʥʘ 1500 ʤ ʥʠʞʯʝ ʬʦʨʤʘʮʽʾ ʃʘʪʨʦʙ ʽ ʟʥʘʡʰʣʘ 

ʛʘʟ ʟʥʠʟʫ. ʇʨʦʙʣʝʤʦʶ ʙʫʣʦ ʪʝ, ʱʦ ʧʨʦʥʠʢʥʽʩʪʴ ʪʘʤ ʙʫʣʘ ʥʘ ʨʽʚʥʽ 0,1 ʤɼ, ʧʦʨʽʚ-

ʥʷʥʦ ʟ 100 ʤɼ ʚ ʬʦʨʤʘʮʽʾ ʃʘʪʨʦʙ.  
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ɿʥʘʯʥʽ ʟʘʧʘʩʠ çʱʽʣʴʥʦʛʦ ʛʘʟʫè ʚʽʜʦʤʽ ʚ ɸʨʛʝʥʪʠʥʽ (ʨʠʩ.  4.9), ʫʨʷʜ ʷʢʦʾ ʚʚʽʚ 

ʥʠʟʢʫ ʧʦʜʘʪʢʦʚʠʭ ʧʽʣʴʛ ʥʘ ʨʦʟʨʦʙʢʫ ʥʝʪʨʘʜʠʮʽʡʥʠʭ ʜʞʝʨʝʣ ʚʫʛʣʝʚʦʜʥʽʚ. ʊʘʢ, 

ʨʝʩʫʨʩʠ çʱʽʣʴʥʦʛʦ ʛʘʟʫè ʪʽʣʴʢʠ ʧʨʦʚʽʥʮʽʾ  ʅʝʫʢʝʥ ʩʢʣʘʜʘʶʪʴ 21 ʪʨʣʥ ʢʫʙ. ʬʫʪʽʚ. 

 

 
 

ʈʠʩ. 4.9. ɹʘʩʝʡʥʠ çʱʽʣʴʥʦʛʦ ʛʘʟʫè ʚ ɸʨʛʝʥʪʠʥʽ [Chakhmakhchev Alex, McKnight Krisé] 

 

ʆʜʥʠʤ ʟ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʦʙôʻʢʪʽʚ ʥʘ ʧʦʰʫʢʠ çʱʽʣʴʥʦʛʦ ʛʘʟʫè ʚ ʇʦʣʴʱʽ 

ʤʦʞʫʪʴ ʙʫʪʠ ʨʦʪʣʽʜʞʝʥʩʴʢʽ ʧʽʩʢʦʚʠʢʠ. ʋ ʉʽʢʝʨʩʴʢʽʡ ʟʦʥʽ ɺʝʨʭʥʴʦʨʦʪʣʽʜʞʝʥʩʴ-

ʢʦʛʦ ʙʘʩʝʡʥʫ ʫ ʱʽʣʴʥʠʭ ʩʣʘʙʦʧʨʦʥʠʢʥʠʭ ʝʦʣʦʚʠʭ ʧʽʩʢʦʚʠʢʘʭ ʚʽʜʢʨʠʪʝ ʨʦʜʦʚʠ-

ʱʝ ʛʘʟʫ. ʇʦʨʦʜʠ ʤʘʡʞʝ ʧʦʚʥʽʩʪʶ ʚʪʨʘʪʠʣʠ ʧʨʦʥʠʢʥʽʩʪʴ ʽ ʯʘʩʪʢʦʚʦ ʧʦʨʠʩʪʽʩʪʴ 

ʚʥʘʩʣʽʜʦʢ ʧʨʦʮʝʩʽʚ ʫʱʽʣʴʥʝʥʥʷ ʪʘ ʽʣʽʪʠʟʘʮʽʾ. ɻʦʣʦʚʥʠʤ ʜʞʝʨʝʣʦʤ ʜʣʷ ʢʨʠʩʪʘʣʽ-

ʟʘʮʽʾ ʽʣʽʪʫ, ʷʢ ʚʚʘʞʘʻʪʴʩʷ, ʙʫʣʠ ʮʝʭʰʪʝʡʥʦʚʽ ʛʽʧʝʨʩʦʣʷʥʽ ʨʦʟʯʠʥʠ, ʙʘʛʘʪʽ ʥʘ ʉʘ, 

Na, K  ʽ SO4, ʱʦ ʧʨʦʩʦʯʫʚʘʣʠ ʨʦʪʣʽʜʞʝʥʩʴʢʽ ʧʽʩʢʦʚʠʢʠ ʥʘ ʪʝʢʪʦʥʽʯʥʦ ʧʽʜʥʷʪʦʤʫ 

ʙʣʦʮʽ. ɻʝʥʝʨʫʚʘʥʥʷ ʛʘʟʫ ʽ ʡʦʛʦ ʤʽʛʨʘʮʽʷ ʚʽʜʙʫʚʘʣʠʩʴ ʫ ʪʦʡ ʯʘʩ, ʢʦʣʠ ʧʨʠʧʠʥʠ-

ʣʠʩʴ ʧʨʦʮʝʩʠ ʫʱʽʣʴʥʝʥʥʷ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʨʦʜʦʚʠʱʝ çʱʽʣʴʥʦʛʦ ʛʘʟʫè ʉʽʢʝʨʩʴʢʦʾ 

ʟʦʥʠ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʷʢ ʥʝʪʨʘʜʠʮʽʡʥʝ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʚ çʪʨʘʜʠʮʽʡʥʽʡè ʩʪʨʫʢ-

ʪʫʨʥʽʡ ʧʘʩʪʮʽ.  

ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʨʦʜʦʚʠʱʘ ʪʘʢʦʛʦ ʛʘʟʫ ʤʦʛʣʠ ʧʦʭʦʜʠʪʠ ʟ ʙʽʣʴʰ ʟʥʘʯʥʠʭ 

ʛʣʠʙʠʥ ʧʦʣʴʩʴʢʦʾ ʯʘʩʪʠʥʠ ʙʘʩʝʡʥʫ ʈʦʪʣʽʥʜʞʝʥʜ, ʘʣʝ ʚ ʫʤʦʚʘʭ ʮʝʥʪʨʘʣʴʥʦ-
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ʙʘʩʝʡʥʦʚʦʾ ʛʘʟʦʚʦʾ ʩʠʩʪʝʤʠ. ʊʘʢʽ ʨʦʜʦʚʠʱʘ ʥʝ ʤʘʶʪʴ ʢʣʘʩʠʯʥʦʾ ʙʫʜʦʚʠ ʽ ʾʭ 

ʦʙôʻʤ ʤʦʞʝ ʙʫʪʠ ʟʥʘʯʥʦ ʙʽʣʴʰʠʤ, ʥʽʞ ʦʙôʻʤ ʥʝʪʨʘʜʠʮʽʡʥʠʭ ʛʘʟʦʚʠʭ ʨʦʜʦʚʠʱ. 

ʊʠʧ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ, ʷʢʘ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʟʨʽʣʠʭ ʢʘʤôʷʥʦʚʫʛʽʣʴʥʠʭ ʧʦʨʦʜʘʭ, 

ʚʠʟʥʘʯʘʚ ʩʢʣʘʜ ʛʘʟʫ, ʩʬʦʨʤʦʚʘʥʦʛʦ ʚ ʧʝʨʽʦʜ ʡʦʛʦ ʛʝʥʝʨʘʮʽʾ. ɺʽʥ ʪʘʢʦʞ ʚʧʣʠʚʘʚ 

ʥʘ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʽʥʬʽʣʴʪʨʘʮʽʡʥʠʭ ʬʣʶʾʜʽʚ ʽ ʭʽʜ ʜʽʘʛʝʥʝʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ. ʋ ʨʦʟ-

ʣʦʤʥʠʭ ʟʦʥʘʭ ʜʽʘʛʝʥʝʪʠʯʥʠʡ ʮʝʤʝʥʪ ʫʪʚʦʨʶʚʘʚ ʥʝʧʨʦʥʠʢʥʽ ʙʘʨôʻʨʠ, ʱʦ ʨʦʟʜʽ-

ʣʷʶʪʴ ʪʨʘʜʠʮʽʡʥʽ ʽ ʥʝʪʨʘʜʠʮʽʡʥʽ ʛʘʟʦʚʽ ʨʦʜʦʚʠʱʘ, ʘ ʪʘʢʦʞ ʾʭ ʦʢʨʝʤʽ ʯʘʩʪʠʥʠ, ʱʦ 

ʻ ʚʘʞʣʠʚʠʤ ʜʣʷ ʚʠʥʠʢʥʝʥʥʷ ʤʘʣʦʧʨʦʥʠʢʥʠʭ ʛʘʟʦʚʠʭ ʢʦʣʝʢʪʦʨʽʚ. 

ʅʘ ʦʩʥʦʚʽ ʜʦʩʣʽʜʞʝʥʴ ʢʝʨʥʘ 55 ʩʚʝʨʜʣʦʚʠʥ, ʚʽʜʽʙʨʘʥʦʛʦ ʟ ʽʥʪʝʨʚʘʣʽʚ 1650ï

5003 ʤ, ʜʣʷ ʨʦʪʣʽʜʞʝʥʩʴʢʠʭ ʫʱʽʣʴʥʝʥʠʭ ʢʦʣʝʢʪʦʨʽʚ ʩʪʚʦʨʝʥʦ ʙʘʟʫ ʜʘʥʠʭ, ʷʢʘ 

ʤʽʩʪʠʪʴ 60 ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʦʣʝʢʪʦʨʽʚ ʽ ʧʘʨʘʤʝʪʨʽʚ ʾʭʥʴʦʾ ʧʨʦʥʠʢʥʦʩʪʽ. ʆʪʨʠʤʘʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʘʣʠ ʥʘʷʚʥʽʩʪʴ ʢʣʘʩʪʠʯʥʠʭ ʢʦʣʝʢʪʦʨʽʚ, ʩʧʨʠʷʪʣʠʚʠʭ ʜʣʷ ʫʪʚʦ-

ʨʝʥʥʷ ʚʽʜʢʣʘʜʽʚ ʪʠʧʫ ççʱʽʣʴʥʠʡ ʛʘʟè è, ʚʠʷʚʣʝʥʦ ʪʦʚʱʽ ʧʦʨʽʜ-ʨʝʟʝʨʚʫʘʨʽʚ ʟ ʥʝ-

ʥʫʣʴʦʚʦʶ ʧʨʦʥʠʢʥʽʩʪʶ. ʇʘʨʘʤʝʪʨʠ ʧʦʨʦʚʦʛʦ ʧʨʦʩʪʦʨʫ ʫ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʧʝ-

ʨʝʜʙʘʯʘʶʪʴ ʧʨʦʚʽʜʥʫ ʨʦʣʴ ʧʨʦʮʝʩʽʚ ʩʪʠʩʥʝʥʥʷ ʚ ʝʚʦʣʶʮʽʾ ʧʦʨʦʚʦʛʦ ʧʨʦʩʪʦʨʫ, ʟʘ 

ʚʠʢʣʶʯʝʥʥʷʤ ʜʝʷʢʠʭ ʧʣʦʱ, ʜʝ ʜʦʤʽʥʫʶʪʴ ʧʨʦʮʝʩʠ ʮʝʤʝʥʪʘʮʽʾ. ɸʥʦʤʘʣʽʶ ʚʠʩʦ-

ʢʦʾ ʧʨʦʥʠʢʥʦʩʪʽ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʦʢʨʝʤʫ ʛʨʫʧʫ ʝʦʣʦʚʠʭ ʧʽʩʢʦʚʠʢʽʚ ʟ ʛʣʠʙʠʥʠ 

ʙʽʣʴʰ 4000 ʤ, ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʥʘʷʚʥʽʩʪʶ ʧʩʝʚʜʦ- ʽ ʤʘʢʨʦʪʨʽʱʠʥ. 

 

ɿʘʧʠʪʘʥʥʷ ʪʘ ʟʘʚʜʘʥʥʷ ʜʣʷ ʩʘʤʦʧʝʨʝʚʽʨʢʠ 

 
1. ʏʠʤ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʫʱʽʣʴʥʝʥʽ ʧʦʨʦʜʠ ʚʽʜ ʟʚʠʯʘʡʥʠʭ ʢʦʣʝʢʪʦʨʽʚ? 

2. ʗʢʽ ʦʩʦʙʣʠʚʦʩʪʽ ʫʪʚʦʨʝʥʥʷ ʧʦʢʣʘʜʽʚ ʛʘʟʫ ʚ ʫʱʽʣʴʥʝʥʠʭ ʧʦʨʦʜʘʭ? 

3. ʗʢʽ ʚʠ ʟʥʘʻʪʝ ʦʩʥʦʚʥʽ ʥʘʬʪʦʛʘʟʦʥʦʩʥʽ ʙʘʩʝʡʥʠ ʫʱʽʣʴʥʝʥʠʭ ʧʦʨʽʜ? 

4. ʗʢʽ ʦʩʥʦʚʥʽ ʢʨʠʪʝʨʽʾ ʚʠʜʽʣʝʥʥʷ ʛʘʟʦʥʦʩʥʠʭ ʙʘʩʝʡʥʽʚ ʚ ʫʱʽʣʴʥʝʥʠʭ ʧʦʨʦʜʘʭ? 

5. ʈʦʟʢʨʠʡʪʝ ʧʦʥʷʪʪʷ ʘʥʦʤʘʣʴʥʦ ʚʠʩʦʢʦʛʦ (ɸɺʇʊ) ʽ ʘʥʦʤʘʣʴʥʦ ʥʠʟʴʢʦʛʦ (ɸʅʇʊ) ʧʣʘʩ-

ʪʦʚʦʛʦ ʪʠʩʢʫ. 

6. ʇʦʨʽʚʥʷʡʪʝ ʦʩʥʦʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʚʠʯʘʡʥʠʭ ʪʘ ʥʝʪʨʘʜʠʮʽʡʥʠʭ ʛʘʟʦʚʤʽʩʥʠʭ ʨʝʟʝʨ-

ʚʫʘʨʽʚ. 

7. ʗʢ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʠʜʦʙʫʪʦʢ ʛʘʟʫ ʟ ʫʱʽʣʴʥʝʥʠʭ ʢʦʣʝʢʪʦʨʽʚ? 

8. ʗʢʽ ʪʝʭʥʦʣʦʛʽʾ ʚʠʜʦʙʫʪʢʫ ʛʘʟʫ ʟ ʫʱʽʣʴʥʝʥʠʭ ʢʦʣʝʢʪʦʨʽʚ? 

9. ɼʝ ʫ ʩʚʽʪʽ ʚʽʜʦʤʽ ʧʦʢʣʘʜʠ çʱʽʣʴʥʦʛʦ ʛʘʟʫè? 

10. ʗʢʽ ʚʠ ʟʥʘʻʪʝ ʙʘʩʝʡʥʠ çʱʽʣʴʥʦʛʦ ʛʘʟʫè ʚ ʉʐɸ? 

11. ʆʭʘʨʘʢʪʝʨʠʟʫʡʪʝ ʛʝʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʙʘʩʝʡʥʫ ʇʽʰʽʥʩ ʚ ʉʐɸ. 
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ʈʆɿɼɯʃ 5 

 

ʄɽʊɸʅ ɻɸɿʆɺʋɻɯʃʔʅʀʍ ʈʆɼʆɺʀʑ 

 

ɺʠʣʫʯʝʥʥʷ ʤʝʪʘʥʫ ʛʘʟʦʚʫʛʽʣʴʥʠʭ ʨʦʜʦʚʠʱ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʪʦʤʫ, ʱʦ ʧʨʦʤʠ-

ʩʣʦʚʽ ʧʨʠʧʣʠʚʠ ʛʘʟʫ ʟ ʚʫʛʽʣʴʥʠʭ ʧʣʘʩʪʽʚ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʟʘ ʫʤʦʚʠ ʡʦʛʦ ʟʥʘʭʦ-

ʜʞʝʥʥʷ ʫ ʧʣʘʩʪʽ ʽ ʰʚʠʜʢʦʛʦ ʚʽʜʙʦʨʫ ʚʦʜʠ, ʷʢʘ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʪʨʽʱʠʥʘʭ ʢʣʽʚʘʞʫ, 

ʱʦʙ ʧʦʥʠʟʠʪʠ ʪʠʩʢ ʚʦʜʠ ʪʘ ʟʚʽʣʴʥʠʪʠ ʛʘʟ. ʄʝʪʘʥ ʚʠʜʽʣʷʻʪʴʩʷ ʟ ʚʫʛʽʣʴʥʦʛʦ ʧʣʘʩ-

ʪʘ ʧʽʩʣʷ ʪʦʛʦ, ʷʢ ʧʣʘʩʪʦʚʠʡ ʪʠʩʢ ʟʤʝʥʰʫʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʚʽʜʙʦʨʫ ʚʦʜʠ ʥʠʞʯʝ 

ʢʨʠʪʠʯʥʦʛʦ ʪʠʩʢʫ ʜʝʩʦʨʙʮʽʾ. ʆʜʥʘ ʟ ʢʣʶʯʦʚʠʭ ʧʨʦʙʣʝʤ ʚʠʜʦʙʫʪʢʫ ʚʫʛʽʣʴʥʦʛʦ 

ʤʝʪʘʥʫ ï ʚʩʪʘʥʦʚʣʝʥʥʷ ʢʨʠʪʠʯʥʦʛʦ ʪʠʩʢʫ ʜʝʩʦʨʙʮʽʾ ʜʣʷ ʢʦʥʢʨʝʪʥʦʾ ʤʘʨʢʠ ʚʫʛʽʣ-

ʣʷ ʪʘ ʫʤʦʚ ʟʘʣʷʛʘʥʥʷ ʚʫʛʽʣʴʥʦʛʦ ʧʣʘʩʪʘ. 

ʄʝʪʘʥ ʚʫʛʽʣʴʥʠʭ ʧʣʘʩʪʽʚ (ʄɺʇ) ʻ ʟʚôʷʟʘʥʠʤ, ʩʦʨʙʦʚʘʥʠʤ ʛʘʟʦʤ. ɻʘʟʦʥʘʩʠ-

ʯʝʥʽʩʪʴ ʚʫʛʽʣʴʥʦʛʦ ʧʣʘʩʪʘ ï ʨʝʟʫʣʴʪʘʪ ʘʙʩʦʨʙʮʽʾ, ʪʦʙʪʦ ʦʙôʻʤʥʦʛʦ ʟʣʠʪʪʷ ʜʚʦʭ 

ʨʝʯʦʚʠʥ, ʱʦ ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʨʽʟʥʠʭ ʘʛʨʝʛʘʪʥʠʭ ʩʪʘʥʘʭ, ʚ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ ï ʛʘʟʫ ʽ 

ʚʫʛʽʣʣʷ. ʌʽʟʠʯʥʘ ʧʨʠʨʦʜʘ ʘʙʩʦʨʙʮʽʾ ʧʦʣʷʛʘʻ ʫ ʚʟʘʻʤʥʦʤʫ ʧʨʠʪʷʛʘʥʥʽ ʤʦʣʝʢʫʣ 

ʛʘʟʫ ʽ ʚʫʛʽʣʣʷ, ʪʦʙʪʦ ʨʝʯʦʚʠʥʠ, ʱʦ ʘʙʩʦʨʙʫʻʪʴʩʷ (ʛʘʟʫ), ʽ ʪʽʣʘ, ʱʦ ʘʙʩʦʨʙʫʻ (ʚʫ-

ʛʽʣʣʷ). ʊʦʤʫ ʦʙôʻʤ ʩʦʨʙʦʚʘʥʦʛʦ ʛʘʟʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʝ ʦʙôʻʤʦʤ ʧʦʨʦʚʦʛʦ ʪʘ ʪʨʽ-

ʱʠʥʥʦʛʦ ʧʨʦʩʪʦʨʫ ʫ ʚʫʛʽʣʣʽ (ʭʦʯ ʚʦʥʦ ʪʘʢʦʞ ʚʤʽʱʫʻ ʜʝʷʢʽ ʦʙʩʷʛʠ ʛʘʟʫ), ʘ ʩʠʣʦʶ 

ʤʽʞʤʦʣʝʢʫʣʷʨʥʠʭ ʟʚôʷʟʢʽʚ ʤʽʞ ʤʦʣʝʢʫʣʘʤʠ ʛʘʟʫ ʪʘ ʚʫʛʽʣʣʷ. ɺʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʧʦ-

ʥʷʪʪʷ ʧʦʨʠʩʪʦʩʪʽ ʽ ʧʨʦʥʠʢʥʦʩʪʽ ʧʨʠ ʦʮʽʥʮʽ ʤʝʪʘʥʦʻʤʥʦʩʪʽ ʚʫʛʽʣʴʥʦʛʦ ʧʣʘʩʪʘ ʜʣʷ 

ʩʦʨʙʦʚʘʥʦʛʦ ʄɺʇ ʚʪʨʘʯʘʶʪʴ ʟʤʽʩʪ. 

ɯʩʥʫʻ ʚʝʣʠʯʝʟʥʘ ʧʨʦʙʣʝʤʘ ʦʩʚʦʻʥʥʷ ʤʝʪʘʥʫ ʚʫʛʽʣʴʥʠʭ ʨʦʜʦʚʠʱ [ɻʘʟʦʥʦʩ-

ʥʦʩʪʴ ʠ ʨʝʩʫʨʩʳé, 2009, 2010; ɻʘʟʦʥʦʩʥʦʩʪʴ ʫʛʦʣʴʥʳʭé, 2004; ɾʠʢʘʣʷʢ, 2010; 

ʂʦʤʧʣʝʢʩʥʝ ʦʩʚʦʻʥʥʷé, 2013; ʄʘʣʳʰʝʚ, ɸʡʨʫʥʠ, 1999; ʇʘʚʣʶʢ ʪʘ ʽʥ. 2006; 

ʇʨʦʛʥʦʟʫʚʘʥʥʷé, 2011; ʈʫʜʴʢʦ, ʃʦʚʝʥʶʢʦʚ, 2011; ʊʠʨʢʝʣʴ ʠ ʜʨ., 2008; ʗʚʥʠʡ, 

ɹʫʯʠʥʩʴʢʘ, 2011 ʪʘ ʽʥ.]. ɺʫʛʣʝʥʦʩʥʽ ʚʽʜʢʣʘʜʠ ʪʽʻʶ ʯʠ ʽʥʰʦʶ ʤʽʨʦʶ ʟʙʘʛʘʯʝʥʽ ʤʝ-

ʪʘʥʦʤ, ʷʢʠʡ ʚʠʥʠʢʘʻ ʷʢ ʚ ʨʝʟʫʣʴʪʘʪʽ ʙʽʦʭʽʤʽʯʥʠʭ ʽ ʬʽʟʠʯʥʠʭ ʧʨʦʮʝʩʽʚ ʧʽʜ ʯʘʩ ʧʝ-

ʨʝʪʚʦʨʝʥʥʷ ʨʦʩʣʠʥʥʦʾ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ ʫ ʚʫʛʽʣʣʷ, ʪʘʢ ʽ ʥʘʜʭʦʜʞʝʥʥʷ ʫ ʚʫʛʣʝ-

ʧʦʨʦʜʥʠʡ ʤʘʩʠʚ ʫ ʩʢʣʘʜʽ ʛʣʠʙʠʥʥʠʭ ʬʣʶʾʜʽʚ ʚʥʘʩʣʽʜʦʢ ʤʽʛʨʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ. 

ɿʥʘʯʫʱʽʩʪʴ ʫʪʠʣʽʟʘʮʽʾ ʤʝʪʘʥʫ ʚʠʟʥʘʯʘʻʪʴʩʷ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʡʦʛʦ ʮʽʥʥʽʩʪʶ ʷʢ 

ʝʥʝʨʛʝʪʠʯʥʦʾ ʩʠʨʦʚʠʥʠ, ʝʬʝʢʪʠʚʥʦʛʦ ʪʘ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʦʛʦ ʧʘʣʠʚʘ, ʟ ʽʥʰʦʛʦ, ï 

ʥʝʙʝʟʧʝʯʥʽʩʪʶ ʧʨʠʩʫʪʥʦʩʪʽ ʚ ʘʪʤʦʩʬʝʨʽ ʚʫʛʽʣʴʥʠʭ ʰʘʭʪ. ʆʩʪʘʥʥʷ ʦʙʩʪʘʚʠʥʘ 

ʦʙʫʤʦʚʣʝʥʘ ʫʪʚʦʨʝʥʥʷʤ ʚ ʧʦʚʽʪʨʽ ʚʠʙʫʭʦʥʝʙʝʟʧʝʯʥʦʾ ʩʫʤʽʰʽ ʤʝʪʘʥʫ ʽ ʢʠʩʥʶ, ʱʦ 

ʚʠʤʘʛʘʻ ʚʝʣʠʢʠʭ ʚʠʪʨʘʪ ʥʘ ʚʝʥʪʠʣʷʮʽʶ ʰʘʭʪ, ʘ ʪʘʢʦʞ ʧʨʦʷʚʦʤ ʨʘʧʪʦʚʠʭ ʚʠʙʫ-

ʭʦʚʦ-ʚʠʢʠʜʥʠʭ ʷʚʠʱ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʪʦʥʢʠʤ ʧʦʜʨʽʙʥʝʥʥʷʤ ʚʫʛʽʣʣʷ, ʙʫʨʭ-

ʣʠʚʠʤ ʚʠʜʽʣʝʥʥʷʤ ʛʘʟʫ ʟʘ ʢʦʨʦʪʢʠʡ ʧʨʦʤʽʞʦʢ ʯʘʩʫ ʽ ʬʦʨʤʫʚʘʥʥʷʤ ʧʦʨʦʞʥʠʥ ʫ 

ʧʣʘʩʪʽ. ɹʘʛʘʪʦʨʽʯʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʯʠʤ ʚʠʱʘ ʛʘʟʦʥʘʩʠʯʝ-

ʥʽʩʪʴ ʚʫʛʽʣʣʷ, ʪʠʤ ʯʘʩʪʽʰʽ ʡ ʽʥʪʝʥʩʠʚʥʽʰʽ ʙʫʚʘʶʪʴ ʚʠʢʠʜʠ. ʈʘʧʪʦʚʠʤ ʚʠʢʠʜʘʤ 

ʩʧʨʠʷʻ ʧʦʨʫʰʝʥʽʩʪʴ ʩʫʮʽʣʴʥʦʩʪʽ ʚʫʛʽʣʴʥʠʭ ʧʣʘʩʪʽʚ. ɼʝʛʘʟʘʮʽʷ ʚʫʛʽʣʴʥʠʭ ʧʣʘʩʪʽʚ ʽ 

ʚʤʽʩʥʠʭ ʧʦʨʽʜ ʟʥʠʞʫʻ ʽʤʦʚʽʨʥʽʩʪʴ ʨʘʧʪʦʚʠʭ ʚʠʢʠʜʽʚ ʚʫʛʽʣʣʷ ʪʘ ʛʘʟʽʚ. ɼʫʞʝ ʰʢʽ-

ʜʣʠʚʠʤʠ ʪʘʢʦʞ ʻ ʚʠʢʠʜʠ ʤʝʪʘʥʫ ʚ ʘʪʤʦʩʬʝʨʫ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʶʪʴ ʚʠʜʦʙʫʪʦʢ 

ʚʫʛʽʣʣʷ, ʪʘ ʤʘʶʪʴ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʦʟʦʥʦʚʠʡ ʰʘʨ, ʨʫʡʥʫʶʯʠ ʡʦʛʦ. 
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ʆʪʞʝ, ʚʠʜʦʙʫʪʦʢ ʤʝʪʘʥʫ ʚʫʛʽʣʴʥʠʭ ʧʣʘʩʪʽʚ ʤʦʞʝ ʩʧʨʠʷʪʠ ʚʠʨʽʰʝʥʥʶ ʥʝ 

ʣʠʰʝ ʝʥʝʨʛʝʪʠʯʥʠʭ, ʘʣʝ ʡ ʝʢʦʣʦʛʽʯʥʠʭ ʧʠʪʘʥʴ. ʉʘʤʝ ʪʦʤʫ, ʨʦʟʧʦʯʠʥʘʶʯʠ ʟ 80-ʭ 

ʨʦʢʽʚ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ, ʧʝʨʝʜ ʧʨʦʤʠʩʣʦʚʦ ʨʦʟʚʠʥʝʥʠʤʠ ʢʨʘʾʥʘʤʠ ʜʫʞʝ ʛʦʩʪʨʦ 

ʧʦʩʪʘʣʦ ʧʠʪʘʥʥʷ ʩʫʧʫʪʥʴʦʛʦ ʚʠʜʦʙʫʪʢʫ ʤʝʪʘʥʫ ʧʽʜ ʯʘʩ ʨʦʟʨʦʙʢʠ ʚʫʛʽʣʴʥʠʭ ʨʦ-

ʜʦʚʠʱ. ɼʝʷʢʽ ʢʨʘʾʥʠ (ʉʐɸ, ʂʠʪʘʡ, ʈʦʩʽʷ, ʅʽʤʝʯʯʠʥʘ, ɸʚʩʪʨʘʣʽʷ, ʂʘʥʘʜʘ, ʌʨʘʥ-

ʮʽʷ, ʇʦʣʴʱʘ) ʚʞʝ ʤʘʶʪʴ ʧʝʚʥʽ ʟʜʦʙʫʪʢʠ ʫ ʚʠʨʽʰʝʥʥʽ ʮʽʻʾ ʧʨʦʙʣʝʤʠ. ɺ ʋʢʨʘʾʥʽ, 

ʷʢʘ ʟʘ ʨʝʩʫʨʩʘʤʠ ʤʝʪʘʥʫ ʚʫʛʣʝʧʦʨʦʜʥʠʭ ʤʘʩʠʚʽʚ ʧʦʩʽʜʘʻ ʦʜʥʝ ʟ ʧʝʨʰʠʭ ʤʽʩʮʴ ʫ 

ʩʚʽʪʽ (ʧʽʩʣʷ ʉʐɸ, ʈʦʩʽʾ, ʂʠʪʘʶ ʪʦʱʦ), ʧʨʠʩʫʪʥʽ ʫʩʽ ʩʢʣʘʜʦʚʽ ʜʣʷ ʫʩʧʽʰʥʦʛʦ ʨʦʟ-

ʚʠʪʢʫ ʤʝʪʘʥʦʚʠʜʦʙʫʚʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʥʘ ʙʘʟʽ ʚʫʛʣʝʚʠʜʦʙʫʚʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, 

ʦʜʥʘʢ ʾʭʥʷ ʨʝʘʣʽʟʘʮʽʷ ʧʨʦʭʦʜʠʪʴ ʥʝʜʦʩʪʘʪʥʴʦ. 

ʄʝʪʘʥ ʚʫʛʽʣʴʥʠʭ ʧʣʘʩʪʽʚ ʤʦʞʥʘ ʚʠʣʫʯʘʪʠ ʷʢ ʩʘʤʦʩʪʽʡʥʫ ʢʦʨʠʩʥʫ ʢʦʧʘʣʠʥʫ, 

ʪʘʢ ʽ ʩʫʧʫʪʥʽʡ ʧʨʦʜʫʢʪ ʚʥʘʩʣʽʜʦʢ ʜʝʛʘʟʘʮʽʾ ʰʘʭʪ ʧʽʜ ʯʘʩ ʚʠʜʦʙʫʪʢʫ ʚʫʛʽʣʣʷ. ʊʘʢ, 

ʥʘʧʨʠʢʣʘʜ, ʧʨʠ ʜʝʛʘʟʘʮʽʾ ʰʘʭʪ ʫ ʈʦʩʽʾ ʚʠʣʫʯʘʻʪʴʩʷ ʜʦ 30 % ʟʘʛʘʣʴʥʦʛʦ ʦʙôʻʤʫ 

ʤʝʪʘʥʫ. ʊʘʤ ʜʣʷ ʚʠʜʦʙʫʪʢʫ ʤʝʪʘʥʫ ʟ ʚʫʛʽʣʴʥʠʭ ʧʣʘʩʪʽʚ ʙʫʨʷʪʴ ʥʝʛʣʠʙʦʢʽ 91ʠʢʦ 

ʣʦʚʠʥʠ (ʙʽʣʷ 100 ʤ). ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʛʘʟʦʚʽʜʜʘʯʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʪʝʭʥʦʣʦʛʽʶ ʛʽʜ-

ʨʦʨʦʟʨʠʚʫ ʧʣʘʩʪʘ. ɺʧʝʨʰʝ ʛʽʜʨʦʨʦʟʨʠʚ ʚʫʛʽʣʴʥʦʛʦ ʧʣʘʩʪʘ ʚ ʨʘʤʢʘʭ ʨʦʙʽʪ ʟ ʧʽ-

ʜʟʝʤʥʦʾ ʛʘʟʠʬʽʢʘʮʽʾ ʚʫʛʽʣʣʷ ʙʫʣʦ ʟʜʽʡʩʥʝʥʦ ʫ 1954 ʨ. ʫ ɼʦʥʙʘʩʽ.  

ɼʣʷ ʚʠʣʫʯʝʥʥʷ ʤʝʪʘʥʫ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʫʛʽʣʣʷ ʥʝ ʚʩʽʭ ʤʘʨʦʢ. ɿʦʢ-

ʨʝʤʘ, ʨʦʜʦʚʠʱʘ ʜʦʚʛʦʧʦʣʫʤʝʥʝʚʦʛʦ ʚʫʛʽʣʣʷ ʙʽʜʥʽ ʥʘ ʤʝʪʘʥ. ɸʥʪʨʘʮʠʪʠ ʙʘʛʘʪʽ ʥʘ 

ʤʝʪʘʥ, ʘʣʝ ʡʦʛʦ ʥʝʤʦʞʣʠʚʦ ʚʠʣʫʯʘʪʠ ʟʘʚʜʷʢʠ ʚʠʩʦʢʽʡ ʱʽʣʴʥʦʩʪʽ ʽ ʥʠʟʴʢʽʡ ʧʨʦ-

ʥʠʢʥʦʩʪʽ ʧʦʢʣʘʜʽʚ ʪʘʢʦʛʦ ʚʫʛʽʣʣʷ. ʅʘʡʧʝʨʩʧʝʢʪʠʚʥʽʰʠʤʠ ʱʦʜʦ ʚʠʜʦʙʫʪʢʫ ʤʝʪʘ-

ʥʫ ʻ ʤʘʨʢʠ ʚʫʛʽʣʣʷ, ʧʨʦʤʽʞʥʽ ʤʽʞ ʙʫʨʠʤ ʽ ʘʥʪʨʘʮʠʪʦʤ. ɺ ʛʘʟʦʚʫʛʽʣʴʥʠʭ ʨʦʜʦʚʠ-

ʱʘʭ ʤʝʪʘʥ ʻ ʩʦʨʙʦʚʘʥʠʡ ʚʫʛʽʣʣʷʤ ʘʙʦ ʟʘʪʠʩʥʝʥʠʡ ʫ ʥʘʡʜʨʽʙʥʽʰʠʭ ʪʨʽʱʠʥʘʭ (ʷʢ 

ʫ ʩʣʘʥʮʽ). ɼʣʷ ʚʠʣʫʯʝʥʥʷ ʄɺʇ ʥʝʦʙʭʽʜʥʘ ʩʧʝʮʽʘʣʴʥʘ ʪʝʭʥʦʣʦʛʽʷ: ʛʽʜʨʦʨʦʟʨʠʚ 

ʚʫʛʽʣʴʥʦʛʦ ʤʘʩʠʚʫ ʽ ʚʽʜʢʘʯʫʚʘʥʥʷ ʧʣʘʩʪʦʚʠʭ ʚʦʜ. ɯʩʥʫʻ ʜʚʘ ʩʧʦʩʦʙʠ ʚʠʜʦʙʫʪʢʫ 

ʚʫʛʽʣʴʥʦʛʦ ʤʝʪʘʥʫ: ʰʘʭʪʥʠʡ (ʥʘ ʧʦʣʷʭ ʜʽʶʯʠʭ ʰʘʭʪ) ʽ ʩʚʝʨʜʣʦʚʠʥʥʠʡ. ʄʝʪʘʥ 

ʟʙʠʨʘʻʪʴʩʷ ʽ ʧʦʜʘʻʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʶ ʯʝʨʝʟ ʩʧʝʮʽʘʣʴʥʦ ʧʨʦʙʫʨʝʥʽ ʩʚʝʨʜʣʦʚʠʥʠ 

ʛʣʠʙʠʥʦʶ ʚʽʜ 150 ʜʦ 1000 ʤ. ʉʝʨʝʜʥʽʡ ʧʝʨʽʦʜ ʚʽʜ ʟʥʝʚʦʜʥʝʥʥʷ ʧʣʘʩʪʘ ʜʦ ʚʠʭʦʜʫ 

ʥʘ ʤʘʢʩʠʤʘʣʴʥʠʡ ʚʠʜʦʙʫʪʦʢ ʤʝʪʘʥʫ ʩʢʣʘʜʘʻ ʦʜʠʥïʜʚʘ ʨʦʢʠ. 

ɯʩʪʦʨʽʷ ʚʠʣʫʯʝʥʥʷ ʤʝʪʘʥʫ ʟ ʚʫʛʣʝʥʦʩʥʠʭ ʪʦʚʱ ʨʦʟʧʦʯʘʣʘʩʷ ʟ ʤʦʤʝʥʪʫ ʫʩʚʽ-

ʜʦʤʣʝʥʥʷ ʥʝʙʝʟʧʝʢʠ ʡʦʛʦ ʧʨʠʩʫʪʥʦʩʪʽ ʫ ʧʽʜʟʝʤʥʠʭ ʛʽʨʥʠʯʠʭ ʚʠʨʦʙʢʘʭ ʧʨʠ ʚʠ-

ʜʦʙʫʚʘʥʥʽ ʢʘʤôʷʥʦʛʦ ʚʫʛʽʣʣʷ. ɯʟ ʟʙʽʣʴʰʝʥʥʷʤ ʛʣʠʙʠʥʠ ʨʦʟʨʦʙʢʠ ʚʫʛʽʣʴʥʠʭ ʨʦʜʦ-

ʚʠʱ ʟʨʦʩʪʘʻ 91ʠʢʦ ʨʠʩ91ʯ9̔1ʪʴ ʰʘʭʪʥʠʭ ʚʠʨʦʙʦʢ, ʱʦ ʚʠʤʘʛʘʻ ʡʦʛʦ ʧʦʩʪʽʡʥʦʛʦ 

ʚʠʣʫʯʝʥʥʷ ʜʣʷ ʙʝʟʧʝʯʥʦʛʦ ʧʨʦʚʝʜʝʥʥʷ ʛʽʨʥʠʯʠʭ ʨʦʙʽʪ. ɿ ʯʘʩʦʤ ʟôʷʚʠʣʘʩʷ ʽʜʝʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʣʫʯʝʥʦʛʦ ʤʝʪʘʥʫ ʜʣʷ ʧʨʘʢʪʠʯʥʠʭ ʧʦʪʨʝʙ. ʊʦʜʽ ʞ ʨʦʟʧʦʯʘʣʠʩʷ ʽ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʨʦʟʨʦʙʢʠ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʚʠʣʫʯʝʥʥʷ ʤʝʪʘʥʫ ʜʦ ʧʦʯʘʪʢʫ ʨʦʟʨʦ-

ʙʢʠ ʚʫʛʽʣʴʥʠʭ ʧʣʘʩʪʽʚ, ʚʠʷʚʣʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʜʝʛʘʟʘʮʽʾ ʙʣʦʢʽʚ ʚʫʛʣʝʥʦʩʥʠʭ 

ʪʦʚʱ. ʑʝ ʫ 1934ï35 ʨʨ. ʚ ɸʥʛʣʽʾ, ʘ ʫ 1939 ʨ. ʚ ʅʽʤʝʯʯʠʥʽ ʧʨʦʚʦʜʠʣʠ ʜʦʩʣʽʜʠ ʟ 

ʡʦʛʦ ʚʠʣʫʯʝʥʥʷ ʥʝ ʣʠʰʝ ʧʽʜ ʯʘʩ ʨʦʟʨʦʙʢʠ ʚʫʛʽʣʴʥʠʭ ʧʣʘʩʪʽʚ, ʘʣʝ ʡ ʟ 91ʠʢʦ 

ʨʠʩ91ʥʠʭ ʪʦʚʱ, ʘ ʾʭʥʽ ʨʝʟʫʣʴʪʘʪʠ ʥʘʜʘʣʽ ʚʧʨʦʚʘʜʞʫʚʘʣʠ ʥʘ ʰʘʭʪʘʭ ɺʝʣʠʢʦʾ 

ɹʨʠʪʘʥʽʾ, ʅʽʤʝʯʯʠʥʠ, ɹʝʣʴʛʽʾ, ɻʦʣʣʘʥʜʽʾ, ʉʐɸ ʪʦʱʦ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʦʜʝʨʞʘʥʦʛʦ 

ʤʝʪʘʥʫ ʜʘʚʘʣʦ ʟʥʘʯʥʽ ʧʨʠʙʫʪʢʠ. ʅʘʧʨʠʢʣʘʜ, ʚʠʣʫʯʝʥʠʡ ʥʘ ʰʘʭʪʽ ñɺʽʢʪʦʨʽʷò 

(ʈʫʨʩʴʢʠʡ ʙʘʩʝʡʥ) ʚ 1952 ʨ. ʦʙôʻʤ ʤʝʪʘʥʫ (20 ʤʣʥ ʤ
3
) ʙʫʚ ʜʦʩʪʘʪʥʽʤ ʜʣʷ ʟʘʙʝʟ-

ʧʝʯʝʥʥʷ ʛʘʟʦʤ ʤʽʩʪʘ ʟ ʥʘʩʝʣʝʥʥʷʤ ʧʦʥʘʜ 150 ʪʠʩ. 91ʠʢʦ. 
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ʇʦʧʝʨʝʜʥʠʢʦʤ ʚʠʜʦʙʫʪʢʫ ʧʨʠʨʦʜʥʴʦʛʦ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ (ʇʉɻ) ʫ ʉʐɸ ʙʫʣʦ 

ʚʽʜʧʨʘʮʶʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʚʠʜʦʙʫʪʢʫ ʚʫʛʽʣʴʥʦʛʦ ʤʝʪʘʥʫ. ʊʘʤ ʩʪʚʦʨʝʥʦ ʛʘʣʫʟʴ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʽʟ ʚʠʜʦʙʫʪʢʫ ʄɺʇ, ʜʝ ʧʨʘʮʶʻ ʙʣʠʟʴʢʦ 200 ʬʽʨʤ. ʋ ʉʐɸ ʨʦʟʨʦ-

ʙʣʝʥʦ ʽ ʚʧʨʦʚʘʜʞʝʥʦ ʪʝʭʥʦʣʦʛʽʶ ʚʠʣʫʯʝʥʥʷ ʟ ʚʫʛʽʣʴʥʠʭ ʧʣʘʩʪʽʚ ʜʦ 80 % ʤʝʪʘʥʫ, 

ʱʦ ʤʽʩʪʠʪʴʩʷ ʚ ʥʠʭ. ʊʘʢʠʡ ʩʪʫʧʽʥʴ ʚʠʣʫʯʝʥʥʷ ʜʦʩʷʛʘʻʪʴʩʷ 92ʠʢʦ - ʽ ʛʽʜʨʦʜʠʥʘ-

ʤʽʯʥʦʶ (ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʦʜʠ, ʧʫʣʴʧʠ, ʨʦʟʯʠʥʽʚ) ʜʽʻʶ ʥʘ ʧʣʘʩʪʠ, ʱʦ ʩʪʠʤʫʣʶʻ 

ʧʽʜʚʠʱʝʥʫ 92ʠʢʦ ʨʠʩ92ʯʽ ʚʫʛʽʣʣʷ. 

ɿʘ ʦʩʪʘʥʥʽ 10 ʨʦʢʽʚ ʚʠʜʦʙʫʪʦʢ ʚʫʛʽʣʴʥʦʛʦ ʤʝʪʘʥʫ ʽʟ ʩʧʝʮʽʘʣʴʥʠʭ ʩʚʝʨʜʣʦʚʠʥ 

ʫ ʉʐɸ ʜʦʩʷʛʥʫʚ 60 ʤʣʨʜ ʤ
3
 ʥʘ ʨʽʢ. ʉʐɸ ʻ ʣʽʜʝʨʦʤ ʫ ʩʚʽʪʽ ʟʘ ʚʠʜʦʙʫʪʢʦʤ ʄɺʇ. 

ɺ 2005 ʨ. ʡʦʛʦ ʚʠʜʦʙʫʚʘʣʠ 50 ʤʣʨʜ ʤ
3
/ʨ., ʱʦ ʚʽʜʧʦʚʽʜʘʻ 8 % ʚʽʜ ʚʠʜʦʙʫʪʢʫ ʪʨʘ-

ʜʠʮʽʡʥʦʛʦ ʛʘʟʫ ʚ ʉʐɸ. ʇʨʦʚʽʜʥʠʤ ʚʠʜʦʙʫʚʥʠʤ ʨʝʛʽʦʥʦʤ ʻ ʙʘʩʝʡʥ ʉʘʥ-ʍʫʘʥ (60 

% ʚʫʛʽʣʴʥʦʛʦ ʤʝʪʘʥʫ ʚ ʢʨʘʾʥʽ). ʏʠʩʣʦ ʩʚʝʨʜʣʦʚʠʥ ʜʣʷ ʜʝʛʘʟʘʮʽʾ ʚʫʛʽʣʴʥʠʭ ʧʣʘʩ-

ʪʽʚ ʫ ʙʘʩʝʡʥʽ ʧʝʨʝʚʠʱʫʻ 20 ʪʠʩ. 

ɺ ɸʚʩʪʨʘʣʽʾ ʚʠʜʦʙʫʪʦʢ ʄɺʇ ʚʝʜʫʪʴ ʛʦʨʠʟʦʥʪʘʣʴʥʠʤʠ ʩʚʝʨʜʣʦʚʠʥʘʤʠ, ʧʨʦ-

ʙʫʨʝʥʠʤʠ ʫ ʧʣʘʩʪʽ ʥʘ ʚʽʜʩʪʘʥʴ ʜʦ 1500 ʤ; ʛʘʟ ʥʘʜʭʦʜʠʪʴ ʥʘ ʦʯʠʩʥʫ ʬʘʙʨʠʢʫ, ʜʝ 

ʡʦʛʦ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʝʭʥʽʯʥʠʭ ʚʠʤʦʛ ʟʥʝʚʦʜʥʶʶʪʴ, ʬʽʣʴʪʨʫʶʪʴ, ʩʪʠʩʢʘʶʪʴ, ʧʽʩ-

ʣʷ ʯʦʛʦ ʚʽʥ ʛʘʟʦʧʨʦʚʦʜʦʤ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ ʥʘʜʭʦʜʠʪʴ ʫ ʥʘʩʝʣʝʥʽ ʧʫʥʢʪʠ. 

ʋ ʂʠʪʘʾ ʚʠʜʦʙʫʪʦʢ ʤʝʪʘʥʫ ʟ ʚʫʛʽʣʴʥʠʭ ʧʣʘʩʪʽʚ ʽʟ 2005 ʨ. ʧʦ 2010 ʨ. ʟʨʽʩ 

ʤʘʡʞʝ ʚ 100 ʨʘʟʽʚ (ʜʦ 10 ʤʣʨʜ ʤ
3
). 

ʈʝʩʫʨʩʠ ʤʝʪʘʥʫ ʫ ʚʫʛʽʣʴʥʠʭ ʧʣʘʩʪʘʭ ʚ ʈʦʩʽʾ ʩʢʣʘʜʘʶʪʴ ʟʘ ʨʽʟʥʠʤʠ ʜʞʝʨʝʣʘ-

ʤʠ 100ï120 ʤʣʨʜ ʤ
3
 ʤʦʞʣʠʚʠʭ ʚʠʜʦʙʫʚʥʠʭ ʟʘʧʘʩʽʚ ʥʘ ʨʽʢ. ɻʘʟʦʥʦʩʥʽʩʪʴ ʚʠʨʦʙʦʢ 

ʩʢʣʘʜʘʻ ʙʣʠʟʴʢʦ 30ï40 ʤ
3
 ʤʝʪʘʥʫ ʥʘ ʪʦʥʥʫ ʚʫʛʽʣʣʷ, ʱʦ ʚʠʜʦʙʫʚʘʶʪʴ. ɹʽʣʴʰʝ 1 

ʤʣʨʜ ʤ
3
/ʨʽʢ ʤʝʪʘʥʫ ʚ ʈʦʩʽʾ ʚʠʢʠʜʘʻʪʴʩʷ ʚ ʘʪʤʦʩʬʝʨʫ. ɿʘʛʘʣʴʥʘ ʨʝʩʫʨʩʥʘ ʙʘʟʘ ʤʝ-

ʪʘʥʫ ʚʫʛʽʣʴʥʠʭ ʧʣʘʩʪʽʚ ʫ ʈʦʩʽʾ ʟʘ ʨʽʟʥʠʤʠ ʦʮʽʥʢʘʤʠ ʢʦʣʠʚʘʻʪʴʩʷ ʤʽʞ 49 ʽ 78 ʪʨʣʥ 

ʤ
3
, ʱʦ ʧʦʨʽʚʥʶʚʘʥʝ ʽʟ ʨʝʩʫʨʩʘʤʠ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ. 

çɻʘʟʧʨʦʤè ʦʛʦʣʦʩʠʚ, ʱʦ ʟʘʧʫʩʪʠʚ ʧʝʨʰʠʡ ʧʨʦʝʢʪ ʜʣʷ ʚʠʣʫʯʝʥʥʷ ʤʝʪʘʥʫ ʟ 

ʚʫʛʽʣʣʷ ʚ ʉʠʙʽʨʫ. ɿʘʧʘʩʠ ʤʝʪʘʥʫ, ʱʦ ʤʽʩʪʠʪʴʩʷ ʫ ʂʫʟʥʝʮʴʢʦʤʫ ʚʫʛʽʣʴʥʦʤʫ ʙʘʩʝʡ-

ʥʽ, ʦʮʽʥʶʶʪʴ ʚ 13 000 ʤʣʨʜ ʤ
3
. ɺ ʈʦʩʽʾ ʚ 2010 ʨ. ʥʘ ʊʘʣʜʠʥʩʴʢʦʤʫ ʚʫʛʽʣʴʥʦʤʫ ʨʦ-

ʜʦʚʠʱʽ ʨʦʟʧʦʯʘʚ ʧʨʘʮʶʚʘʪʠ ʧʝʨʰʠʡ ʟʘʚʦʜ ʟ ʚʠʜʦʙʫʪʢʫ ʤʝʪʘʥʫ ʟ ʚʫʛʽʣʴʥʠʭ ʧʣʘʩ-

ʪʽʚ ʂʫʟʥʝʮʴʢʦʛʦ ʙʘʩʝʡʥʫ. ʇʨʦʝʢʪʦʤ ʧʝʨʝʜʙʘʯʝʥʦ ʦʨʛʘʥʽʟʫʚʘʪʠ ʧʨʦʤʠʩʣʦʚʠʡ ʚʠ-

ʜʦʙʫʪʦʢ ʚ ʂʫʟʥʝʮʴʢʦʤʫ ʙʘʩʝʡʥʽ ʚ ʦʙôʻʤʽ 1,5 ʪʨʣʥ. ʄ
3
 ʚʫʛʽʣʴʥʦʛʦ ʤʝʪʘʥʫ. ʇʨʦʤʠʩ-

ʣʦʚʠʡ ʚʠʜʦʙʫʪʦʢ ʄɺʇ ʟʜʽʡʩʥʶʻʪʴʩʷ ʪʘʢʦʞ ʚ ɸʚʩʪʨʘʣʽʾ,  ʂʘʥʘʜʽ, ʂʦʣʫʤʙʽʾ. 

ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʜʦ 2020 ʨ. ʩʚʽʪʦʚʠʡ ʚʠʜʦʙʫʪʦʢ ʤʝʪʘʥʫ ʟ ʚʫʛʽʣʴʥʠʭ ʧʣʘʩʪʽʚ 

ʜʦʩʷʛʥʝ 100ï150 ʤʣʨʜ ʤ
3
/ʨʽʢ, ʘ ʚ ʧʝʨʩʧʝʢʪʠʚʽ ʧʨʦʤʠʩʣʦʚʠʡ ʚʠʜʦʙʫʪʦʢ ʰʘʭʪʥʦʛʦ 

ʤʝʪʘʥʫ ʚ ʩʚʽʪʽ ʤʦʞʝ ʜʦʩʷʛʥʫʪʠ 470ï600 ʤʣʨʜ ʤ
3
/ʨʽʢ, ʱʦ ʩʢʣʘʜʝ 15ï20 % ʩʚʽʪʦʚʦ-

ʛʦ ʚʠʜʦʙʫʪʢʫ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ. 

ʉʚʽʪʦʚʽ ʟʘʧʘʩʠ ʤʝʪʘʥʫ ʚʫʛʽʣʴʥʠʭ ʧʣʘʩʪʽʚ ʧʝʨʝʚʠʱʫʶʪʴ ʟʘʧʘʩʠ ʧʨʠʨʦʜʥʦʛʦ 

ʛʘʟʫ ʽ ʦʮʽʥʶʶʪʴʩʷ ʚ 260 ʪʨʣʥ ʤ
3
. ʅʘʡʟʥʘʯʥʽʰʽ ʨʝʩʫʨʩʠ ʟʦʩʝʨʝʜʞʝʥʽ ʚ ʂʠʪʘʾ, ʈʦ-

ʩʽʾ, ʉʐɸ, ɸʚʩʪʨʘʣʽʾ, ʇɸʈ, ɯʥʜʽʾ, ʇʦʣʴʱʽ, ʅʽʤʝʯʯʠʥʽ, ɺʝʣʠʢʽʡ ɹʨʠʪʘʥʽʾ, ʋʢʨʘʾʥʽ. 

ɿʘʨʘʟ ʫ ʇʦʣʴʱʽ, ʅʽʤʝʯʯʠʥʽ, ʌʨʘʥʮʽʾ, ʉʐɸ, ɯʥʜʽʾ ʪʘ ʽʥʰʠʭ ʢʨʘʾʥʘʭ 92ʠʢʦ 

ʨʠʩʪʦʚʫʶʪʴ ʚʠʣʫʯʝʥʠʡ ʤʝʪʘʥ ʽʟ ʚʫʛʣʝʥʦʩʥʠʭ ʪʦʚʱ ʚ ʦʙʩʷʛʘʭ, ʷʢʽ ʤʦʞʥʘ ʧʦʨʽʚ-

ʥʷʪʠ ʟ ʦʙôʻʤʘʤʠ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ, ʚʠʜʦʙʫʪʦʛʦ ʟ ʪʨʘʜʠʮʽʡʥʠʭ ʛʘʟʦʚʠʭ ʨʦʜʦʚʠʱ, 

ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʟʥʘʯʥʠʡ ʝʢʦʥʦʤʽʯʥʠʡ ʝʬʝʢʪ, ʜʦʟʚʦʣʷʻ ʜʠʚʝʨʩʠʬʽʢʫʚʘʪʠ ʜʞʝʨʝʣʘ 

ʧʦʩʪʘʯʘʥʥʷ ʝʥʝʨʛʦʥʦʩʽʾʚ. 
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5.1. ʇʦʭʦʜʞʝʥʥʷ ʤʝʪʘʥʫ ʚʫʛʣʝʥʦʩʥʠʭ ʪʦʚʱ 

 

ʄʝʪʘʥ ʟʥʘʯʥʦ ʧʦʰʠʨʝʥʠʡ ʫ ʧʨʠʨʦʜʽ, ʡʦʛʦ ʦʩʥʦʚʥʽ ʦʙʩʷʛʠ ʚ ʟʝʤʥʽʡ ʢʦʨʽ 

ʧʨʠʫʨʦʯʝʥʽ ʜʦ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ. ʋ ʢʦʩʤʦʩʽ ʪʘ ʥʘ ɿʝʤʣʽ ʤʝʪʘʥ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʨʦʟʩʽ-

ʷʥʦʤʫ ʩʪʘʥʽ ʚ ʧʦʨʦʜʘʭ, ʧʨʘʢʪʠʯʥʦ ʧʦʚʩʶʜʥʦ ʪʨʘʧʣʷʻʪʴʩʷ ʫ ʧʽʜʟʝʤʥʠʭ ʚʦʜʘʭ, ʻ 

ʧʦʩʪʽʡʥʠʤ ʩʫʧʫʪʥʠʢʦʤ ʚʫʛʽʣʴʥʠʭ ʽ ʥʘʬʪʦʚʠʭ ʨʦʜʦʚʠʱ. ɺ ʧʦʨʠʩʪʠʭ ʧʦʨʦʜʘʭ ʬʦ-

ʨʤʫʶʪʴʩʷ ʽ ʧʨʦʤʠʩʣʦʚʽ ʨʦʜʦʚʠʱʘ ʤʝʪʘʥʫ, ʧʦʜʝʢʫʜʠ ʟ ʫʥʽʢʘʣʴʥʠʤʠ ʟʘʧʘʩʘʤʠ. 

ɹʘʛʘʪʦ ʚʯʝʥʠʭ ʚʚʘʞʘʶʪʴ, ʱʦ ʩʧʦʯʘʪʢʫ ʤʝʪʘʥ ʫʪʚʦʨʶʻʪʴʩʷ ʚ ʦʩʘʜʦʚʠʭ ʧʦʨʦʜʘʭ, 

ʟʚʽʜʢʠ ʥʘʜʭʦʜʠʪʴ ʫ ʧʣʘʩʪʦʚʽ ʚʦʜʠ, ʘ ʚʠʜʽʣʠʚʰʠʩʴ ʽʟ ʚʦʜʠ, ʤʝʪʘʥ ʫʪʚʦʨʶʻ ʧʦʢʣʘ-

ʜʠ ʚʽʣʴʥʦʛʦ ʛʘʟʫ. 

ʈʦʟʨʽʟʥʷʶʪʴ ʛʘʟʠ ʚʽʜʢʨʠʪʠʭ ʧʦʨ (ʷʢʽ ʣʝʛʢʦ ʚʠʜʦʙʫʚʘʪʠ) ʽ ʟʘʢʨʠʪʠʭ ʧʦʨ (ʷʢʽ 

ʚʠʣʫʯʘʪʠ ʚʘʞʢʦ). ɺʦʥʠ ʘʙʦ ʨʦʟʯʠʥʝʥʽ ʚ ʧʦʨʦʚʽʡ ʚʦʜʽ, ʘʙʦ ʩʦʨʙʦʚʘʥʽ ʤʽʥʝʨʘʣʴ-

ʥʦʶ ʯʘʩʪʠʥʦʶ ʧʦʨʦʜʠ ʽ ʦʨʛʘʥʽʯʥʦʶ ʨʝʯʦʚʠʥʦʶ, ʘʙʦ ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʚʽʣʴʥʦʤʫ 

ʩʪʘʥʽ ʚ ʟʘʢʨʠʪʠʭ ʧʦʨʘʭ. ɻʘʟʠ ʚʠʣʫʯʘʶʪʴ ʽʟ ʧʦʨʽʜ ʚʘʢʫʫʤʥʦʶ, ʪʝʨʤʦʚʘʢʫʫʤʥʦʶ ʽ 

ʭʽʤʽʯʥʦʶ ʜʝʛʘʟʘʮʽʻʶ. 

ɿʘʟʚʠʯʘʡ ʚʤʽʩʪ ʛʘʟʽʚ ʫ ʧʦʨʦʜʘʭ ʟʨʦʩʪʘʻ ʟ ʛʣʠʙʠʥʦʶ ʽ ʚʽʜ ʦʢʨʘʾʥ ʥʘʬʪʦʛʘʟʦ-

ʥʦʩʥʠʭ ʧʨʦʚʽʥʮʽʡ ʜʦ ʾʭʥʽʭ ʚʥʫʪʨʽʰʥʽʭ ʯʘʩʪʠʥ. ɺʤʽʩʪ ʤʝʪʘʥʫ ʪʘ ʡʦʛʦ ʛʦʤʦʣʦʛʽʚ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʚʽʜ ʧʽʩʢʦʚʠʢʽʚ ʜʦ ʛʣʠʥ ʽ ʘʨʛʽʣʽʪʽʚ, ʟʨʦʩʪʘʻ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʢʦʥʮʝʥʪ-

ʨʘʮʽʾ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ. 

ʈʦʟʩʽʷʥʽ ï ʮʝ ʛʘʟʠ, ʩʦʨʙʦʚʘʥʽ ʦʨʛʘʥʽʯʥʦʶ ʨʝʯʦʚʠʥʦʶ ʪʘ ʧʦʨʦʜʦʶ. ʆʯʝʚʠʜ-

ʥʦ, ʱʦ ʆʈ ʙʫʜʝ ʚʽʜʟʥʘʯʘʪʠʩʷ ʚʠʱʦʶ ʛʘʟʦʥʘʩʠʯʝʥʽʩʪʶ ʧʦʨʽʚʥʷʥʦ ʟ ʤʽʥʝʨʘʣʴʥʦʶ 

ʯʘʩʪʠʥʦʶ ʧʦʨʦʜʠ, ʘ ʪʘʢʦʞ ʨʦʟʨʽʟʥʷʪʠʩʷ ʩʢʣʘʜʦʤ ʛʘʟʽʚ. ʉʦʨʙʦʚʘʥʽ ʚʫʛʣʝʚʦʜʥʝʚʽ 

ʛʘʟʠ ʤʽʥʝʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʧʦʨʦʜʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʧʝʨʝʚʘʞʥʦ ʤʝʪʘʥʦʤ ʽ ʥʝʚʝʣʠʢʦʶ 

ʢʽʣʴʢʽʩʪʶ ʡʦʛʦ ʛʦʤʦʣʦʛʽʚ. ɹʽʪʫʤʽʥʦʟʥʽ ʘʨʛʽʣʽʪʠ ʤʽʩʪʷʪʴ ʩʘʧʨʦʧʝʣʝʚʫ ʦʨʛʘʥʽʯʥʫ 

ʨʝʯʦʚʠʥʫ, ʜʣʷ ʷʢʦʾ ʭʘʨʘʢʪʝʨʥʽ ʛʦʤʦʣʦʛʠ ʤʝʪʘʥʫ. ɺ ʛʫʤʫʩʦʚʽʡ (ʚʫʛʣʠʩʪʽʡ) ʆʈ ʯʘ-

ʩʪʢʘ ʛʦʤʦʣʦʛʽʚ ʤʝʪʘʥʫ ʥʝʟʥʘʯʥʘ. 

ʋ ʚʫʛʣʝʥʦʩʥʠʭ ʪʦʚʱʘʭ ʽ ʚʣʘʩʥʝ ʫ ʚʫʛʽʣʣʽ ʟʦʩʝʨʝʜʞʝʥʘ ʚʝʣʠʯʝʟʥʘ ʢʽʣʴʢʽʩʪʴ 

ʚʫʛʣʝʚʦʜʥʝʚʠʭ ʛʘʟʽʚ, ʩʝʨʝʜ ʷʢʠʭ ʧʝʨʝʚʘʞʘʻ ʤʝʪʘʥ, ʧʨʠʩʫʪʥʽ ʚʫʛʣʝʢʠʩʣʠʡ ʛʘʟ, 

ʚʘʞʢʽ ʚʫʛʣʝʚʦʜʥʽ, ʘʟʦʪ, ʩʽʨʢʦʚʦʜʝʥʴ, ʛʝʣʽʡ ʪʘ ʚʦʜʝʥʴ. ʎʽ ʛʘʟʠ ʫʪʚʦʨʶʶʪʴʩʷ ʚ 

ʧʨʦʮʝʩʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʨʦʩʣʠʥʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚ ʪʦʨʬ ʽ ʚʫʛʽʣʣʷ, ʤʝʪʘʤʦʨʬʽʟʤʫ ʚʫ-

ʛʽʣʣʷ ʪʘ ʡʦʛʦ ʚʠʚʽʪʨʶʚʘʥʥʷ ï ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʯʘʩʫ ʽʩʥʫʚʘʥʥʷ ʨʦʜʦʚʠʱ ʚʫʛʽʣʣʷ. 

ʄʝʪʘʥ ï ʦʩʥʦʚʥʠʡ ʛʘʟ ʫ ʚʫʛʽʣʴʥʠʭ ʨʦʜʦʚʠʱʘʭ, ʡʦʛʦ ʢʦʥʮʝʥʪʨʘʮʽʷ ʢʦʣʠʚʘ-

ʻʪʴʩʷ ʚʽʜ 60 ʜʦ 98 %. ʂʽʣʴʢʽʩʥʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʝʪʘʥʫ ʡ ʡʦʛʦ ʛʦʤʦʣʦʛʽʚ ʫ ʨʦʜʦ-

ʚʠʱʘʭ ʚʫʛʽʣʣʷ ʟʘʣʝʞʘʪʴ ʚʽʜ ʩʪʫʧʝʥʷ ʤʝʪʘʤʦʨʬʽʟʤʫ ʪʘ ʧʝʪʨʦʛʨʘʬʽʯʥʦʛʦ ʩʢʣʘʜʫ 

ʚʫʛʽʣʣʷ. ʄʘʢʩʠʤʘʣʴʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʛʘʟʦʧʦʜʽʙʥʠʭ (ʉ2ïʉ4) ʽ ʧʘʨʦʧʦʜʽʙʥʠʭ (ʉ5ïʉ6) 

ʛʦʤʦʣʦʛʽʚ ʤʝʪʘʥʫ ʧʨʠʪʘʤʘʥʥʽ ʛʘʟʘʤ ʤʝʟʦʢʘʪʘʛʘʥʝʟʫ (ʄʂ1ïʄʂ4). ɺʫʛʣʝʚʦʜʥʝʚʘ 

ʯʘʩʪʠʥʘ ʛʘʟʽʚ ʧʨʦʪʦʢʘʪʘʛʝʥʝʟʫ (ʇʂ1) ʩʢʣʘʜʘʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʪʽʣʴʢʠ ʟ ʦʜʥʦʛʦ ʤʝ-

ʪʘʥʫ. ɿʘʛʘʣʦʤ ʚʤʽʩʪ ʚʘʞʢʠʭ ʚʫʛʣʝʚʦʜʥʽʚ ʫ ʚʫʛʽʣʴʥʠʭ ʛʘʟʘʭ ʟʘʟʚʠʯʘʡ ʥʝʚʠʩʦʢʠʡ ʽ 

ʣʠʰʝ ʚ ʦʢʨʝʤʠʭ ʧʨʦʙʘʭ ʩʷʛʘʻ 13ï15 %.  

ɯʥʰʠʤ ʚʘʞʣʠʚʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʚʫʛʽʣʴʥʠʭ ʛʘʟʽʚ ʻ ʘʟʦʪ, ʚʤʽʩʪ ʷʢʦʛʦ ʥʘ ʥʝʚʝ-

ʣʠʢʠʭ ʛʣʠʙʠʥʘʭ ʜʦʩʷʛʘʻ 80 %. ʊʫʪ ʚʽʥ ʤʘʻ ʧʝʨʝʚʘʞʥʦ ʘʪʤʦʩʬʝʨʥʝ ʧʦʭʦʜʞʝʥʥʷ, 
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ʭʦʯʘ ʤʦʞʝ ʫʪʚʦʨʶʚʘʪʠʩʷ ʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʙʽʦʭʽʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. ɺʤʽʩʪ ʚʦʜʥʶ ʩʷʛʘʻ 

15ï20 %, ʘ ʽʥʢʦʣʠ ʽ ʙʽʣʴʰʝ (ʚ ʨʘʡʦʥʽ ʅʦʨʠʣʴʩʴʢʘ ʜʦ 30 %, ʘ ʚ ɼʦʥʙʘʩʽ ï ʜʦ 40 

%). ʇʦʭʦʜʞʝʥʥʷ ʡʦʛʦ ʨʽʟʥʝ ï ʦʩʥʦʚʥʘ ʤʘʩʘ ʫʪʚʦʨʶʻʪʴʩʷ, ʦʯʝʚʠʜʥʦ, ʧʨʠ ʛʣʠʙʦ-

ʢʦʤʫ ʤʝʪʘʤʦʨʬʽʟʤʽ ʚʫʛʽʣʴʥʦʾ ʨʝʯʦʚʠʥʠ. 

ʆʪʞʝ ʛʘʟʠ, ʟʦʩʝʨʝʜʞʝʥʽ ʫ ʚʫʛʽʣʴʥʠʭ ʧʣʘʩʪʘʭ, ʟʘ ʩʢʣʘʜʦʤ ʻ ʧʝʨʝʚʘʞʥʦ ʤʝʪʘ-

ʥʦʚʽ ʟ ʥʝʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʝʪʘʥʫ, ʧʨʦʧʘʥʫ, ʘʟʦʪʫ ʪʘ ʜʽʦʢʩʠʜʫ ʚʫʛʣʝʮʶ. ɺʘʞʢʽ ʚʫ-

ʛʣʝʚʦʜʥʽ ʤʽʩʪʷʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʫ ʚʫʛʽʣʣʽ ʩʝʨʝʜʥʴʦʾ ʩʪʘʜʽʾ ʤʝʪʘʤʦʨʬʽʟʤʫ. ʋ ʚʠʩʦ-

ʢʦʤʝʪʘʤʦʨʬʽʟʦʚʘʥʠʭ ʘʥʪʨʘʮʠʪʘʭ ʧʝʨʝʚʘʞʘʶʪʴ ʘʟʦʪ ʪʘ ʜʽʦʢʩʠʜ ʚʫʛʣʝʮʶ, ʘ ʨʦʣʴ 

ʤʝʪʘʥʫ ʥʝʟʥʘʯʥʘ. ʗʢ ʤʽʢʨʦʜʦʤʽʰʢʠ ʫ ʛʘʟʘʭ ʚʫʛʽʣʴʥʠʭ ʧʣʘʩʪʽʚ ʤʽʩʪʷʪʴʩʷ ʙʫʪʘʥ, 

ʧʝʥʪʘʥ, ʛʝʢʩʘʥ, ʛʝʧʪʘʥ, ʚʦʜʝʥʴ, ʩʽʨʢʦʚʦʜʝʥʴ, ʛʝʣʽʡ, ʘʨʛʦʥ, ʥʝʦʥ, ʢʨʠʧʪʦʥ, ʢʩʝʥʦʥ. 

ɼʝʷʢʽ ʜʦʩʣʽʜʥʠʢʠ (ɯ.ʇ. ɾʘʙʨʻʚ, ɺ.ɯ. ɭʨʤʘʢʦʚ ʪʘ ʽʥ.) ʨʦʟʛʣʷʜʘʶʪʴ ʚʫʛʣʝʥʦʩʥʽ 

ʪʦʚʱʽ ʷʢ ʤʦʞʣʠʚʝ ʜʞʝʨʝʣʦ ʫʪʚʦʨʝʥʥʷ ʛʘʟʦʚʠʭ ʧʦʢʣʘʜʽʚ. ʆʯʝʚʠʜʥʦ, ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʚʝʨʪʠʢʘʣʴʥʦʾ ʤʽʛʨʘʮʽʾ ʤʝʪʘʥʫ ʟ ʚʫʛʣʝʥʦʩʥʠʭ ʚʽʜʢʣʘʜʽʚ ʫʪʚʦʨʠʣʠʩʷ ʧʦʢʣʘʜʠ ʚ 

ɺʝʨʭʥʴʦʩʽʣʝʟʴʢʦʤʫ ʙʘʩʝʡʥʽ ʫ ʇʦʣʴʱʽ. ʊʘʢʠʡ ʩʘʤʠʡ ʛʝʥʝʟʠʩ, ʽʤʦʚʽʨʥʦ, ʤʘʶʪʴ ʛʘ-

ʟʦʚʽ ʧʦʢʣʘʜʠ, ʚʠʷʚʣʝʥʽ ʟʘ ʇʽʚʥʽʯʥʦʜʦʥʝʮʴʢʠʤ ʥʘʩʫʚʦʤ ʧʽʚʥʽʯʥʽʰʝ ʃʫʛʘʥʩʴʢʦʛʦ 

ʛʝʦʣʦʛʦ-ʧʨʦʤʠʩʣʦʚʦʛʦ ʨʘʡʦʥʫ ɼʦʥʙʘʩʫ. 

ʆʩʦʙʣʠʚʦ ʧʦʢʘʟʦʚʠʤ ʧʨʠʢʣʘʜʦʤ ʚ ʮʴʦʤʫ ʧʣʘʥʽ ʻ ʛʘʟʦʚʽ ʧʦʢʣʘʜʠ ʥʠʞʥʴʦʧʝ-

ʨʤʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ ʥʘ ʧʽʚʥʽʯʥʦʤʫ ʟʘʭʦʜʽ ɭʚʨʦʧʠ. ʊʫʪ ʩʝʨʝʜʥʴʦʢʘʤôʷʥʦʚʫʛʽʣʴʥʘ 

ʚʫʛʣʝʥʦʩʥʘ ʪʦʚʱʘ ʧʦʪʫʞʥʽʩʪʶ ʜʦ 2500 ʤ ʟʘʥʫʨʝʥʘ ʥʘ ʛʣʠʙʠʥʠ 4ï6 ʪʠʩ. ʤ. ɺʠʱʝ 

ʟʘʣʷʛʘʶʪʴ ʯʝʨʚʦʥʦʢʦʣʽʨʥʽ ʥʠʞʥʴʦʧʝʨʤʩʴʢʽ ʚʽʜʢʣʘʜʠ (ʢʦʣʝʢʪʦʨʠ ʛʘʟʫ), ʘ ʧʦʢʨʽʚ-

ʣʝʶ ʻ ʚʝʨʭʥʴʦʧʝʨʤʩʴʢʽ ʝʚʘʧʦʨʠʪʠ. ɼʦ ʥʠʞʥʴʦʧʝʨʤʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ ʧʨʠʫʨʦʯʝʥʽ 

ʥʘʡʙʽʣʴʰʽ ʨʦʜʦʚʠʱʘ ʛʘʟʫ ɭʚʨʦʧʠ ʟ ʨʦʟʚʽʜʘʥʠʤʠ ʟʘʧʘʩʘʤʠ ʛʘʟʫ ʧʦʥʘʜ 5 ʪʨʣʥ ʤ
3
. 

ʋ ʟʦʥʽ ʧʦʰʠʨʝʥʥʷ ʩʝʨʝʜʥʴʦʢʘʤôʷʥʦʚʫʛʽʣʴʥʦʾ ʚʫʛʣʝʥʦʩʥʦʾ ʪʦʚʱʽ ʛʘʟʦʚʽ ʧʦʢʣʘʜʠ 

ʤʝʪʘʥʦʚʽ (ʅʽʤʝʯʯʠʥʘ, ʅʽʜʝʨʣʘʥʜʠ, ʘʢʚʘʪʦʨʽʷ ʇʽʚʥʽʯʥʦʛʦ ʤʦʨʷ). ɿ ʚʽʜʜʘʣʝʥʥʷʤ 

ʚʽʜ ʚʫʛʣʝʥʦʩʥʦʾ ʬʘʮʽʾ ʫ ʩʢʣʘʜʽ ʛʘʟʽʚ ʧʦʯʠʥʘʻ ʧʝʨʝʚʘʞʘʪʠ ʘʟʦʪ, ʘʞ ʜʦ ʫʪʚʦʨʝʥʥʷ 

ʩʫʪʦ ʘʟʦʪʥʠʭ ʩʢʫʧʯʝʥʴ. ɿʙʘʛʘʯʝʥʥʷ ʘʟʦʪʦʤ ʭʘʨʘʢʪʝʨʥʝ ʽ ʜʣʷ ʧʽʜʟʝʤʥʠʭ ʚʦʜ. 

ɯʟ ʟʙʽʣʴʰʝʥʥʷʤ ʩʪʫʧʝʥʷ ʢʘʪʘʛʝʥʝʪʠʯʥʠʭ ʟʤʽʥ ʧʦʨʽʜ ʽ ʧʦʷʚʦʶ ʚ ʥʠʭ ʚʣʘʩʪʠ-

ʚʦʩʪʝʡ ʢʨʠʭʢʦʛʦ ʨʫʡʥʫʚʘʥʥʷ ʟʨʦʩʪʘʻ ʧʨʠʨʦʜʥʘ ʪʨʽʱʠʥʫʚʘʪʽʩʪʴ ʧʦʨʽʜ, ʚʠʥʠʢʘʻ 

ʪʨʽʱʠʥʘ ʚʦʜʘ ʽ ʧʽʜʚʠʱʫʻʪʴʩʷ ʛʘʟʦʧʨʦʥʠʢʥʽʩʪʴ. ʆʩʪʘʥʥʷ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʤʦʞʝ 

ʩʧʨʠʷʪʠ ʜʝʛʘʟʘʮʽʾ ʚʫʛʣʝʥʦʩʥʦʾ ʪʦʚʱʽ, ʟ ʽʥʰʦʛʦ ï ʟʫʤʦʚʠʪʠ ʥʘʛʨʦʤʘʜʞʝʥʥʷ ʟʥʘʯ-

ʥʠʭ ʤʘʩ ʚʫʛʣʝʚʦʜʥʝʚʠʭ ʛʘʟʽʚ. 

ɿʜʽʡʩʥʠʪʠ ʥʘʚʽʪʴ ʧʨʠʙʣʠʟʥʠʡ ʧʽʜʨʘʭʫʥʦʢ ʨʝʩʫʨʩʽʚ ʤʝʪʘʥʫ ʫ ʚʫʛʣʝʥʦʩʥʽʡ 

ʪʦʚʱʽ ɼʦʥʙʘʩʫ ʜʫʞʝ ʚʘʞʢʦ. ʅʘ ʧʽʜʩʪʘʚʽ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʩʫʬʣʷʨʥʠʭ ʚʠʜʽ-

ʣʝʥʴ ʫ ʙʫʨʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥʘʭ ʽ ʛʽʨʩʴʢʠʭ ʚʠʨʦʙʢʘʭ, ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʦʧʨʘʮʶʚʘʥʥʷ 

ʤʘʪʝʨʽʘʣʽʚ ʛʘʟʦʚʦʛʦ ʢʘʨʦʪʘʞʫ ʡ ʜʘʥʠʭ ʧʣʘʩʪʦʚʠʧʨʦʙʫʚʘʯʽʚ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʦʙôʻʤʥʠʡ ʤʝʪʦʜ ʽ ʚʨʘʭʦʚʫʶʯʠ ʟʤʽʥʠ ʢʦʣʝʢʪʦʨʩʴʢʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʤʦʞʥʘ ʩʪʚʝʨ-

ʜʞʫʚʘʪʠ, ʱʦ ʫ ʧʦʨʦʜʘʭ, ʷʢʽ ʚʤʽʱʫʶʪʴ ʚʫʛʽʣʣʷ ʫ ɼʦʥʙʘʩʽ, ʟʙʝʨʝʛʣʦʩʷ ʡ ʘʢʫʤʫʣʶ-

ʚʘʣʦʩʷ ʚ 1,5ï2 ʨʘʟʠ ʙʽʣʴʰʝ ʚʫʛʣʝʚʦʜʥʝʚʠʭ ʛʘʟʽʚ, ʥʽʞ ʫ ʚʩʽʭ ʚʫʛʽʣʴʥʠʭ ʧʣʘʩʪʘʭ, 

ʱʦ ʩʪʘʥʦʚʠʪʴ ʥʝ ʤʝʥʰʝ 1,5ï2 ʪʨʣʥ ʤ
3
 ʤʝʪʘʥʫ. ɿʘʛʘʣʦʤ, ʟʘ ʜʘʥʠʤʠ ʦʧʨʦʙʫʚʘʥʥʷ 

ʥʘ ʤʝʪʘʥ ʧʨʠ ʛʝʦʣʦʛʦʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʨʦʙʦʪʘʭ ʟʘʛʘʣʴʥʽ ʨʝʩʫʨʩʠ ʤʝʪʘʥʫ ʪʫʪ ʩʢʣʘ-

ʜʘʶʪʴ 22,2 ʪʨʣʥ ʤ
3
, ʘ ʧʨʦʤʠʩʣʦʚʽ ï 11,6 ʪʨʣʥ ʤ

3
, ʚ ʪ. ʯ. ʧʨʠʜʘʪʥʠʭ ʜʣʷ ʚʠʣʫʯʝʥ-

ʥʷ ï 3,0ï3,7 ʪʨʣʥ ʤ
3
.  

ɻʘʟʦʚʘ ʟʦʥʘʣʴʥʽʩʪʴ ʫ ɼʦʥʙʘʩʽ ʩʬʦʨʤʫʚʘʣʘʩʷ ʫ ʜʚʘ ʝʪʘʧʠ. ʅʘ ʧʝʨʰʦʤʫ ʫʪʚʦ-

ʨʠʣʘʩʴ ʧʝʨʚʠʥʥʘ ʚʝʨʪʠʢʘʣʴʥʘ ʛʘʟʦʚʘ ʟʦʥʘʣʴʥʽʩʪʴ, ʷʢʘ ʦʩʪʘʪʦʯʥʦ ʩʬʦʨʤʫʚʘʣʘʩʷ ʫ 
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ʧʽʟʥʴʦʤʫ ʧʘʣʝʦʟʦʾ ʜʦ ʧʦʯʘʪʢʫ ʽʥʚʝʨʩʽʾ ʚʝʨʪʠʢʘʣʴʥʠʭ ʨʫʭʽʚ ʫ ʨʝʟʫʣʴʪʘʪʽ ʽʥʪʝʥʩʠ-

ʚʥʦʛʦ ʧʨʦʮʝʩʫ ʛʘʟʦʛʝʥʝʨʘʮʽʾ, ʨʘʟʦʤ ʽʟ ʧʦʪʫʞʥʠʤ ʥʘʛʨʦʤʘʜʞʝʥʥʷʤ ʦʩʘʜʽʚ. ʇʨʠ 

ʮʴʦʤʫ ʚ ʪʦʚʱʘʭ ʛʝʦʣʦʛʽʯʥʦʛʦ ʨʦʟʨʽʟʫ ʩʬʦʨʤʫʚʘʣʠʩʷ ʪʨʠ ʦʩʥʦʚʥʽ ʛʘʟʦʚʽ ʟʦʥʠ: 
¶ ʧʝʨʝʚʘʞʥʦ ʩʦʨʙʦʚʘʥʠʭ ʛʘʟʽʚ; 

¶ ʧʝʨʝʚʘʞʥʦ ʚʽʣʴʥʠʭ ʛʘʟʽʚ, ʧʦʚôʷʟʘʥʠʭ ʟ ʨʦʟʩʽʷʥʦʶ ʦʨʛʘʥʽʯʥʦʶ ʨʝʯʦʚʠʥʦʶ; 

¶ ʤʝʪʘʤʦʨʬʽʯʥʦʾ ʜʝʤʝʪʘʥʽʟʘʮʽʾ. 

ɼʨʫʛʠʡ ʝʪʘʧ ʫʪʚʦʨʝʥʥʷ ʤʝʪʘʥʫ ʚʽʜʙʫʚʘʚʩʷ ʧʽʜ ʯʘʩ ʽʥʚʝʨʩʽʾ. ʏʝʨʝʟ ʩʢʣʘʜʥʠʡ 

ʭʘʨʘʢʪʝʨ ʽʥʚʝʨʩʽʾ ʽ ʚʽʜʩʣʦʥʝʥʥʷ ʚʫʛʣʝʥʦʩʥʦʾ ʪʦʚʱʽ ʤʽʛʨʘʮʽʡʥʽ ʧʨʦʮʝʩʠ ʥʘ ʮʴʦʤʫ 

ʝʪʘʧʽ ʧʝʨʝʚʘʞʘʣʠ ʥʘʜ ʧʨʦʮʝʩʘʤʠ ʛʝʥʝʨʘʮʽʾ ʛʘʟʽʚ. ʎʝ ʩʧʨʠʷʣʦ ʽʥʪʝʥʩʠʚʥʦʤʫ ʧʝ-

ʨʝʨʦʟʧʦʜʽʣʫ ʛʘʟʽʚ ʚ ʦʩʘʜʦʚʽʡ ʪʦʚʱʽ ʪʘ ʛʣʠʙʦʢʦʤʫ ʨʫʡʥʫʚʘʥʥʶ ʧʝʨʚʠʥʥʦʾ ʛʘʟʦʚʦʾ 

ʟʦʥʘʣʴʥʦʩʪʽ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʮʴʦʛʦ ʫʪʚʦʨʠʣʠʩʷ ʚʝʨʪʠʢʘʣʴʥʽ ʪʘ ʧʣʦʱʦʚʽ ʛʘʟʦʚʽ ʟʦʥʠ.  

ʅʘ ʙʽʣʴʰʽʡ ʯʘʩʪʠʥʽ ɼʦʥʙʘʩʫ ʧʽʜ ʯʘʩ ʽʥʚʝʨʩʽʾ ʘʤʧʣʽʪʫʜʠ ʚʠʩʭʽʜʥʠʭ ʨʫʭʽʚ ʜʦ-

ʩʷʛʘʣʠ 4ï11 ʢʤ, ʱʦ ʦʙʫʤʦʚʠʣʦ ʚʠʚʝʜʝʥʥʷ ʥʘ ʧʦʚʝʨʭʥʶ ʚʫʛʣʝʥʦʩʥʠʭ ʚʽʜʢʣʘʜʽʚ 

ʚʩʽʭ ʪʨʴʦʭ ʟʦʥ ʧʝʨʚʠʥʥʦʾ ʚʝʨʪʠʢʘʣʴʥʦʾ ʛʘʟʦʚʦʾ ʟʦʥʘʣʴʥʦʩʪʽ. ʋ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ 

ʨʦʟʨʽʟʫ ʩʬʦʨʤʫʚʘʣʘʩʷ ʟʦʥʘ ʛʘʟʦʚʦʛʦ ʚʠʚʽʪʨʶʚʘʥʥʷ, ʭʦʯʘ ʧʝʚʥʘ ʢʽʣʴʢʽʩʪʴ ʚʫʛʽʣʴ-

ʥʠʭ ʛʘʟʽʚ ʤʦʛʣʘ ʥʘʜʭʦʜʠʪʠ ʽʟ ʥʠʞʥʽʭ ʛʦʨʠʟʦʥʪʽʚ ʟʝʤʥʦʾ ʢʦʨʠ ʘʙʦ ʥʘʚʽʪʴ ʽʟ ʧʽʜʢʦ-

ʨʦʚʠʭ ʛʣʠʙʠʥ, ʷʢʱʦ ʚʽʨʠʪʠ ʪʝʦʨʽʾ ʘʙʽʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʤʝʪʘʥʫ. ʅʘ ʾʾ ʢʦʨʠʩʪʴ 

ʩʚʽʜʯʠʪʴ ʮʽʣʠʡ ʨʷʜ ʬʘʢʪʽʚ, ʟʦʢʨʝʤʘ, ʚʠʩʦʢʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʤʝʪʘʥʫ ʪʘ ʡʦʛʦ ʛʦʤʦ-

ʣʦʛʽʚ ʫ ʩʽʻʥʽʪʦʚʠʭ ʤʘʩʠʚʘʭ (ʥʘʧʨʠʢʣʘʜ, ʫ ʍʽʙʽʥʩʴʢʦʤʫ), ʫ ʚʫʣʢʘʥʽʯʥʠʭ ʝʤʘʥʘʮʽ-

ʷʭ, ʛʽʜʨʦʪʝʨʤʘʣʴʥʠʭ ʩʠʩʪʝʤʘʭ. ɰʾ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʪʘʢʦʞ ʽʟʦʪʦʧʥʽ ʜʘʥʽ. ɿʦʢʨʝʤʘ, 

ʜʦʩʣʽʜʞʝʥʥʷ ʩʫʧʫʪʥʽʭ ʛʘʟʽʚ ʥʘ ʜʝʷʢʠʭ ʰʘʭʪʘʭ ɼʦʥʙʘʩʫ ʩʚʽʜʯʘʪʴ ʧʨʦ ʟʙʘʛʘʯʝʥʥʷ 

ʤʝʪʘʥʫ ʪʘ ʽʥʰʠʭ ʛʘʟʽʚ ʚʫʛʽʣʣʷ ʽ ʚʤʽʩʥʠʭ ʧʦʨʽʜ ʚʘʞʢʠʤ ʽʟʦʪʦʧʦʤ ʚʫʛʣʝʮʶ (
13
ʉ) ʫ 

ʥʘʧʨʷʤʽ ʜʦ ʨʦʟʣʦʤʥʠʭ ʟʦʥ, ʷʢʽ ʩʣʫʛʫʶʪʴ ʟʦʥʘʤʠ ʾʭʥʴʦʾ ʽʥʪʝʥʩʠʚʥʦʾ ʮʠʨʢʫʣʷʮʽʾ. 

ʆʪʞʝ, ʧʦʭʦʜʞʝʥʥʷ ʤʝʪʘʥʫ ʚʫʛʽʣʴʥʠʭ ʧʣʘʩʪʽʚ ʜʦ ʢʽʥʮʷ ʱʝ ʥʝ ʟôʷʩʦʚʘʥʦ. 

ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʜʞʝʨʝʣʘʤʠ ʧʦʩʪʘʯʘʥʥʷ ʄɺʇ ʤʦʞʫʪʴ ʙʫʪʠ ʷʢ ʟʦʚʥʽʰʥʽ ʜʞʝʨʝʣʘ 

ï ʥʠʞʯʝʟʘʣʝʛʣʽ ʛʘʟʦʛʝʥʝʨʫʚʘʣʴʥʽ ʧʣʘʩʪʠ, ʟʨʫʡʥʦʚʘʥʽ ʧʦʢʣʘʜʠ ʚʫʛʣʝʚʦʜʥʽʚ ʪʘ ʤʝ-

ʪʘʥ ʟ ʤʘʥʪʽʾ, ʪʘʢ ʽ ʚʥʫʪʨʽʰʥʽ ï ʦʨʛʘʥʽʯʥʘ ʨʝʯʦʚʠʥʘ ʩʘʤʦʛʦ ʚʫʛʽʣʴʥʦʛʦ ʧʣʘʩʪʘ, ʱʦ 

ʧʝʨʝʪʚʦʨʠʣʘʩʷ ʚ ʛʘʟ ʫ ʧʨʦʮʝʩʽ ʚʫʛʣʝʬʽʢʘʮʽʾ. 

ɯʩʥʫʻ ʜʚʽ ʦʩʥʦʚʥʽ ʛʽʧʦʪʝʟʠ ʧʦʭʦʜʞʝʥʥʷ ʤʝʪʘʥʫ ʚʫʛʽʣʴʥʠʭ ʧʣʘʩʪʽʚ: ʩʠʥʛʝʥʝ-

ʪʠʯʥʘ ʽ ʛʣʠʙʠʥʥʘ. 

ʉʠʥʛʝʥʝʪʠʯʥʘ ʛʽʧʦʪʝʟʘ. ɿʛʽʜʥʦ ʟ ʥʝʶ ʤʝʪʘʥ ʫ ʚʫʛʣʝʥʦʩʥʠʭ ʚʽʜʢʣʘʜʘʭ 

ʫʪʚʦʨʶʻʪʴʩʷ ʟ ʨʦʩʣʠʥʥʦʾ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ ʚ ʧʨʦʮʝʩʽ ʾʾ ʤʝʪʘʤʦʨʬʽʟʤʫ ʧʨʠ 

ʧʝʨʝʪʚʦʨʝʥʥʽ ʮʠʭ ʨʦʩʣʠʥʥʠʭ ʟʘʣʠʰʢʽʚ ʫ ʚʫʛʽʣʣʷ. ʇʽʩʣʷ ʚʫʛʣʝʬʽʢʘʮʽʾ ʚʽʥ ʟʙʝʨʽʛʘ-

ʻʪʴʩʷ ʧʽʜ ʚʠʩʦʢʠʤ ʪʠʩʢʦʤ ʫ ʚʫʛʽʣʴʥʠʭ ʧʣʘʩʪʘʭ ʪʘ ʧʦʨʦʜʘʭ, ʜʝ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʩʦʨ-

ʙʦʚʘʥʦʤʫ (ʘʙʩʦʨʙʦʚʘʥʦʤʫ, ʭʝʤʦʩʦʨʙʦʚʘʥʦʤʫ ʪʘ ʘʜʩʦʨʙʦʚʘʥʦʤʫ), ʚʦʜʦʨʦʟʯʠʥ-

ʥʦʤʫ ʽ ʚʽʣʴʥʦʤʫ ʩʪʘʥʘʭ. ʏʘʩʪʢʘ ʩʦʨʙʦʚʘʥʦʛʦ ʤʝʪʘʥʫ ʫ ʚʫʛʽʣʣʽ ʪʘ ʚʫʛʣʠʩʪʠʭ ʧʦ-

ʨʦʜʘʭ ʩʢʣʘʜʘʻ 85ï92 % ʜʣʷ ʚʫʛʽʣʣʷ ʚʩʴʦʛʦ ʨʷʜʫ ʤʝʪʘʤʦʨʬʽʟʤʫ. ɻʘʟʦʥʦʩʥʽʩʪʴ ʚʫ-

ʛʽʣʣʷ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 5ï10 ʜʦ 35ï45 ʤ
3
 ʥʘ ʪʦʥʥʫ ʩʫʭʦʾ ʙʝʟʟʦʣʴʥʦʾ ʤʘʩʠ (ʩ. ʙ. ʤ.). 

ɺʠʜʽʣʝʥʥʷ ʤʝʪʘʥʫ ʚ ʧʨʦʮʝʩʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʚʫʛʽʣʣʷ ʟʘʣʝʞʥʦ ʚʽʜ ʩʪʘʜʽʾ ʚʫʛʣʝʬʽʢʘ-

ʮʽʾ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 5.1. 

ʄʘʩʘ ʚʦʜʠ ʽ ʛʘʟʫ, ʱʦ ʚʠʜʽʣʷʶʪʴʩʷ ʧʨʠ ʧʝʨʝʪʚʦʨʝʥʥʽ ʆʈ ʥʘ ʚʫʛʽʣʣʷ, ʜʦʨʽʚ-

ʥʶʻ ʧʦʣʦʚʠʥʽ ʤʘʩʠ ʮʽʻʾ ʨʝʯʦʚʠʥʠ, ʘ ʢʽʣʴʢʽʩʪʴ ʚʦʜʠ ʽ ʛʘʟʫ ʟʥʘʭʦʜʷʪʴʩʷ ʧʨʠʙʣʠʟʥʦ 

ʚ ʦʜʥʘʢʦʚʠʭ ʧʨʦʧʦʨʮʽʷʭ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʛʘʟʠ ʚʫʛʽʣʴʥʠʭ ʽ ʛʘʟʦʥʘʬʪʦʚʠʭ ʨʦʜʦ-

ʚʠʱ ɼʦʥʙʘʩʫ ʪʘ ʡʦʛʦ ʦʢʨʘʾʥ ʤʘʶʪʴ ʽʜʝʥʪʠʯʥʠʡ ʘʙʦ ʙʣʠʟʴʢʠʡ ʢʦʤʧʦʥʝʥʪʥʠʡ ʪʘ 
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ʽʟʦʪʦʧʥʠʡ ʩʢʣʘʜ, ʱʦ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʧʦʜʽʙʥʫ ʧʨʠʨʦʜʫ ʫʪʚʦʨʝʥʥʷ. ɺʚʘʞʘʻʪʴ-

ʩʷ, ʱʦ ʜʞʝʨʝʣʦʤ ʚ ʦʙʦʭ ʚʠʧʘʜʢʘʭ ʻ ʚʫʛʣʠʩʪʘ (ʦʨʛʘʥʽʯʥʘ) ʨʝʯʦʚʠʥʘ, ʚ ʧʨʦʮʝʩʽ ʧʝ-

ʨʝʪʚʦʨʝʥʥʷ ʷʢʦʾ ʧʽʜ ʜʽʻʶ ʚʠʩʦʢʠʭ ʪʠʩʢʽʚ ʪʘ ʪʝʤʧʝʨʘʪʫʨ ʛʝʥʝʨʫʶʪʴʩʷ ʧʨʠʨʦʜʥʽ 

ʚʫʛʣʝʚʦʜʥʝʚʽ ʛʘʟʠ, ʦʩʥʦʚʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʷʢʠʭ ʻ ʤʝʪʘʥ (ʉʅ4) ʪʘ ʡʦʛʦ ʛʦʤʦ-

ʣʦʛʠ ï ʚʽʜ ʉ2ʅ6 ʜʦ ʉ6ʅ14. ʅʘ ʦʩʥʦʚʽ ʽʟʦʪʦʧʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʫʛʣʝʮʶ ʤʝʪʘʥʫ ʪʘ 

ʚʫʛʽʣʣʷ ʫ ʚʫʛʣʝʧʦʨʦʜʥʦʤʫ ʤʘʩʠʚʽ, ʜʝ ʚʽʜʩʫʪʥʽ ʨʦʟʣʦʤʥʽ ʟʦʥʠ, ʨʷʜʦʤ ʘʚʪʦʨʽʚ 

ʟʨʦʙʣʝʥʠʡ ʚʠʩʥʦʚʦʢ ʧʨʦ ʾʭʥʶ ʩʠʥʛʝʥʝʪʠʯʥʽʩʪʴ ʽ ʚʽʜʩʫʪʥʽʩʪʴ ʧʽʜʪʦʢʫ ɺɺ-ʛʘʟʽʚ ʟ 

ʚʝʣʠʢʠʭ ʛʣʠʙʠʥ [ɻʘʟʦʥʦʩʥʦʩʪʴ ʠ ʨʝʩʫʨʩʽé 2009]. ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʧʨʦ ʮʝ ʪʘʢʦʞ 

ʩʚʽʜʯʠʪʴ ʷʢ ʨʽʟʢʝ ʟʥʠʞʝʥʥʷ ʤʝʪʘʥʦʥʦʩʥʦʩʪʽ ʘʥʪʨʘʮʠʪʽʚ ʛʨʫʧ 11ï12ɸ2, ʪʘʢ ʽ ʬʘʢʪ 

ʨʽʟʢʦʾ ʟʤʽʥʠ ʚʫʛʣʝʚʦʜʥʝʚʦʛʦ ʩʢʣʘʜʫ ʛʘʟʫ ʚ ʘʥʪʨʘʮʠʪʘʭ ʚʢʘʟʘʥʠʭ ʛʨʫʧ ʥʘ ʚʫʛʣʝʢʠ-

ʩʣʦ-ʘʟʦʪʥʠʡ.  

 
ʊʘʙʣʠʮʷ 5.1. ɿʘʣʝʞʥʽʩʪʴ ʚʠʜʽʣʝʥʥʷ ʤʝʪʘʥʫ ʚʽʜ ʩʪʘʜʽʾ ʚʫʛʣʝʬʽʢʘʮʽʾ 

ʉʪʘʜʽʷ ʚʫʛʣʝʬʽʢʘʮʽʾ ɺʠʭʽʜ ʤʝʪʘʥʫ ʧʨʠ ʫʪʚʦʨʝʥʥʽ 1ʪ ʚʫʛʽʣʣʷ, ʤ
3 

ɹʫʨʝ ʟʝʤʣʠʩʪʝ ʽ ʤʘʪʦʚʝ (ɹɯïɯɯ) 68 

ɹʫʨʝ ʙʣʠʩʢʫʯʝ (ɹɯɯɯ)  100 

ɼʦʚʛʦʧʦʣʫʤʝʥʝʚʝ (ɼ) 168 

ɻʘʟʦʚʝ (ɻ) 212 

ɾʠʨʥʝ (ɾ) 229 

ʂʦʢʩʽʚʥʝ (ʂ) 270 

ʇʽʩʥʫʚʘʪʦ-ʩʧʽʢʣʠʚʝ (ʇʉ) 287 

ʇʽʩʥʝ ʽ ʥʘʧʽʚʘʥʪʨʘʮʠʪ (ʇ+ʅɸ) 333 

ɸʥʪʨʘʮʠʪ (ɸ) 419 

 

ɻʣʠʙʠʥʥʘ ʛʽʧʦʪʝʟʘ. ɺ ʩʚʽʪʣʽ ʛʽʧʦʪʝʟʠ ʜʝʛʘʟʘʮʽʾ ɿʝʤʣʽ ʤʝʪʘʥ ʚ ʩʣʘʥʮʷʭ ʽ ʫ 

ʚʫʛʽʣʴʥʠʭ ʧʣʘʩʪʘʭ ʫʪʚʦʨʶʻʪʴʩʷ ʥʝ ʙʝʟʧʝʨʝʨʚʥʦ ʚʥʘʩʣʽʜʦʢ ʨʝʘʢʮʽʾ ʛʣʠʙʠʥʥʦʛʦ 

ʚʦʜʥʶ, ʱʦ ʥʘʜʭʦʜʠʪʴ ʟ ʤʘʥʪʽʾ, ʟ 96ʨʠʨʦʩʣʦ9696ʥʫʨʝ ʦʨʛʘʥʽʢʦʶ ʚʫʛʽʣʣʷ ʪʘ ʩʣʘʥ-

ʮʽʚ. ʂʨʽʤ ʪʦʛʦ, ʤʝʪʘʥ ʛʣʠʙʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʤʦʞʝ ʫʪʚʦʨʶʚʘʪʠʩʷ ʡ ʙʝʟʧʦʩʝʨʝ-

ʜʥʴʦ ʧʨʠ ʷʜʝʨʥʦʤʫ ʩʠʥʪʝʟʽ (ʜʚʘ ʘʪʦʤʠ ʣʽʪʽʶ ʜʘʶʪʴ ʽʟʦʪʦʧʥʦ-ʚʘʞʢʠʡ ŭ
13
ʉ, ʷʢʠʡ 

ʚʩʪʫʧʘʻ ʚ ʨʝʘʢʮʽʶ ʟ ʚʦʜʥʝʤ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ ʽʟʦʪʦʧʥʦ-ʚʘʞʢʦʛʦ ʤʝ-

ʪʘʥʫ). 

ɯʥʰʠʤ ʜʞʝʨʝʣʦʤ ʥʘʜʭʦʜʞʝʥʥʷ ʚʫʛʣʝʚʦʜʥʽʚ ʫ ʚʫʛʽʣʴʥʽ ʧʣʘʩʪʠ ʤʦʞʝ ʙʫʪʠ ʛʘʟ 

ʽʟ ʙʽʣʴʰ 96ʨʠʨʦʩʣʦ9696ʥʫʨʝʥʠʭ ʧʦʢʣʘʜʽʚ ɺɺ, ʷʢʽ ʙʫʣʠ ʟʨʫʡʥʦʚʘʥʽ ʚʥʘʩʣʽʜʦʢ ʚʠ-

ʩʦʢʦʘʤʧʣʽʪʫʜʥʦʾ ʧʽʩʣʷʨʘʥʥʴʦʧʝʨʤʩʴʢʦʾ ʪʝʢʪʦʥʽʯʥʦʾ ʽʥʚʝʨʩʽʾ. ʅʘ ʢʦʨʠʩʪʴ ʛʣʠ-

ʙʠʥʥʦʾ ʛʽʧʦʪʝʟʠ ʧʦʭʦʜʞʝʥʥʷ ʤʝʪʘʥʫ ʚʫʛʽʣʴʥʠʭ ʧʣʘʩʪʽʚ ʩʚʽʜʯʘʪʴ ʽ ʦʪʨʠʤʘʥʽ ʚ 

ʦʩʪʘʥʥʽ ʨʦʢʠ ʜʦʢʘʟʠ ʤʦʞʣʠʚʦʩʪʽ ʧʨʘʢʪʠʯʥʦ ʤʠʪʪʻʚʦʛʦ ʬʦʨʤʫʚʘʥʥʷ ʛʘʟʦʚʠʭ ʽ 

ʥʘʬʪʦʚʠʭ ʨʦʜʦʚʠʱ ʪʘ ʾʭʥʴʦʛʦ ʧʦʧʦʚʥʝʥʥʷ ʚ ʧʨʦʮʝʩʽ ʨʦʟʨʦʙʢʠ. ʊʘʢ, ʙʘʛʘʪʦ ʜʦʩ-

ʣʽʜʥʠʢʽʚ ʚʚʘʞʘʻ, ʱʦ ʩʫʯʘʩʥʝ ʛʘʟʦʚʝ ʧʦʣʝ ʟʝʤʥʦʾ ʢʦʨʠ ʚʽʜʥʦʩʥʦ ʤʦʣʦʜʝ ʽ ʫʪʚʦʨʠ-

ʣʦʩʷ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʴʦʛʦ ʯʘʩʫ, ʚ ʙʫʜʴ-ʷʢʦʤʫ ʨʘʟʽ ʛʘʟʠ ʫ ʚʽʜʢʣʘʜʘʭ, ʜʘʚʥʽʰʠʭ 

ʚʽʜ ʪʨʝʪʠʥʥʠʭ, ʤʘʡʞʝ ʧʦʚʥʽʩʪʶ ʚʞʝ ʨʦʟʩʽʷʣʠʩʷ. 

ɺʠʷʚʣʝʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʨʦʟʧʦʜʽʣʫ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʪʘ ʽʟʦʪʦʧʥʦʛʦ ʩʢʣʘʜʫ 

ʛʘʟʫ ʚ ʟʦʥʘʭ ʪʝʢʪʦʥʽʯʥʠʭ ʧʦʨʫʰʝʥʴ ʥʘ ʧôʷʪʠ ʰʘʭʪʘʭ ɼʦʥʙʘʩʫ ʧʽʜʪʚʝʨʜʞʫʶʪʴ 

ʽʜʝʶ ʛʣʠʙʠʥʥʦʛʦ ʛʝʥʝʟʠʩʫ ʯʘʩʪʠʥʠ ʚʫʛʣʝʚʦʜʥʽʚ, ʱʦ ʚʠʜʽʣʷʶʪʴʩʷ ʫ ʛʽʨʩʴʢʽ ʚʠʨʦ-

ʙʢʠ [ɻʘʟʦʥʦʩʥʦʩʪʴ ʠ ʨʝʩʫʨʩʽé, 2009]. ʆʩʥʦʚʥʠʤ ʧʽʜʪʚʝʨʜʞʝʥʥʷʤ ʛʣʠʙʠʥʥʦʾ ʛʽ-
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ʧʦʪʝʟʠ ʧʦʭʦʜʞʝʥʥʷ ʤʝʪʘʥʫ ʻ ʧʽʜʚʠʱʝʥʠʡ ʚʤʽʩʪ ʫ ʩʢʣʘʜʽ ʚʫʛʽʣʴʥʠʭ ʛʘʟʽʚ ʛʝʣʽʶ, 

ʚʘʞʢʠʭ ʚʫʛʣʝʚʦʜʥʽʚ ʪʘ ʟʙʘʛʘʯʝʥʥʷ ʤʝʪʘʥʫ ʽ ʜʽʦʢʠʩʫ ʚʫʛʣʝʮʶ ʽʟʦʪʦʧʦʤ 
13
ʉ. 

ɻʣʠʙʠʥʥʘ ʛʽʧʦʪʝʟʘ ʛʝʥʝʟʠʩʫ ʚʫʛʽʣʴʥʦʛʦ ʤʝʪʘʥʫ ʧʨʠʚʘʙʣʠʚʘ ʪʠʤ, ʱʦ ʚʽʜʢ-

ʨʠʚʘʻ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʧʦʙʫʜʦʚʠ ʧʦʰʫʢʦʚʠʭ ʨʦʙʦʯʠʭ ʛʽʧʦʪʝʟ, ʦʩʢʽʣʴʢʠ ʚ ʮʴʦʤʫ 

ʚʘʨʽʘʥʪʽ ʧʨʠʩʫʪʥʽʡ ʪʘʢʠʡ ʬʝʥʦʤʝʥ, ʷʢ ʤʽʛʨʘʮʽʷ ɺɺ ʚʽʜ ʜʞʝʨʝʣʘ ʩʚʦʛʦ ʫʪʚʦʨʝʥ-

ʥʷ ʜʦ ʤʽʩʮʷ ʢʽʥʮʝʚʦʛʦ ʥʘʛʨʦʤʘʜʞʝʥʥʷ. ʊʦʤʫ ʟôʷʚʣʷʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʚʠʚʯʝʥʥʷ 

ʰʣʷʭʽʚ ʤʽʛʨʘʮʽʾ ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʟʦʥ ʧʨʦʤʠʩʣʦʚʦʛʦ ʛʘʟʦʥʘʛʨʦʤʘʜʞʝʥʥʷ. ɸʜʞʝ ʚʫ-

ʛʽʣʴʥʠʡ ʧʣʘʩʪ, ʥʘʚʽʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦʜʥʽʻʶ ʽ ʪʽʻʶ ʞ ʤʘʨʢʦʶ ʚʫʛʽʣʣʷ, ʻ ʥʝʦʜ-

ʥʦʨʽʜʥʠʤ ʟ ʪʦʯʢʠ ʟʦʨʫ ʛʘʟʦʥʘʩʠʯʝʥʥʷ. ʅʘʩʠʯʝʥʽ ʛʘʟʦʤ ʪʽ ʜʽʣʷʥʢʠ ʚʫʛʽʣʴʥʦʛʦ 

ʧʣʘʩʪʘ, ʷʢʽ ʧʝʨʝʪʠʥʘʣʠʩʷ ʚʝʨʪʠʢʘʣʴʥʠʤ ʤʽʛʨʘʮʽʡʥʠʤ ʧʦʪʦʢʦʤ ɺɺ. ʇʝʨʽʦʜʠʯʥʘ 

ʟʤʽʥʘ ʥʘʧʨʫʞʝʥʴ ʩʧʨʠʷʻ ʚʽʜʢʨʠʪʪʶ ʽ ʟʘʢʨʠʪʪʶ ʟʦʥ ʜʝʩʪʨʫʢʮʽʾ ʚ ʪʽʣʽ 97ʨʠʨʦʩ-

ʣʦ97ʪʫ, ʱʦ ʻ ʦʩʥʦʚʥʠʤ ʤʝʭʘʥʽʟʤʦʤ ʧʫʣʴʩʘʮʽʡʥʦ-ʧʦʩʣʽʜʦʚʥʦʾ ʤʽʛʨʘʮʽʾ ʚʫʛʣʝʚʦ-

ʜʥʝʚʠʭ ʩʠʩʪʝʤ ʛʣʠʙʠʥʥʦʛʦ ʛʝʥʝʟʠʩʫ. ʉʘʤʝ ʛʣʠʙʠʥʥʽ ʨʦʟʣʦʤʠ ʩʧʨʠʷʣʠ ʨʦʟʚʠʪʢʫ 

ʚ ʦʩʘʜʦʚʦʤʫ ʯʦʭʣʽ ʯʠʩʣʝʥʥʠʭ ʩʪʨʫʢʪʫʨʥʠʭ ʬʦʨʤ (ʧʘʩʪʦʢ) ʥʘʜ-, ʤʽʞ- ʽ 97ʨʠʨʦʩ-

ʣʦʤʥʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʩʠʩʪʝʤ ʪʨʽʱʠʥ, ʷʢʠʤʠ ʚʽʜʙʫʚʘʣʘʩʷ ʩʫʙʚʝʨʪʠʢʘʣʥɹʘ (ʚʝʨʪʠ-

ʢʘʣʴʥʘ) ʤʽʛʨʘʮʽʷ ʛʣʠʙʠʥʥʠʭ ʚʫʛʣʝʚʦʜʥʝʚʤʽʩʥʠʭ ʬʣʶʾʜʽʚ. ɺʩʪʘʥʦʚʣʝʥʥʷ ʟʦʥ ʧʽ-

ʜʚʠʱʝʥʦʾ (ʧʨʦʤʠʩʣʦʚʦʾ) ʛʘʟʦʥʘʩʠʯʝʥʦʩʪʽ ʧʣʘʩʪʘ ʻ ʚʘʞʣʠʚʦʶ ʧʦh ʫʢʦʚʦʶ ʟʘʜʘ-

ʯʝʶ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʦʧʪʠʤʽʟʫʚʘʪʠ ʨʦʟʪʘʰʫʚʘʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʩʚʝʨʜʣʦʚʠʥ 

ʥʘ ʪʝʨʠʪʦʨʽʾ ʧʦʰʠʨʝʥʥʷ ʚʫʛʽʣʴʥʦʛʦ ʧʣʘʩʪʘ. ʄʝʪʘʥʦʥʘʩʠʯʝʥʽʩʪʴ ʚʫʛʣʝʥʦʩʥʠʭ 

ʪʦʚʱ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʪʫʧʝʥʷ ʾʭʥʴʦʾ ʪʨʽʱʠʥʫʚʘʪʦʩʪʽ ʪʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʛʣʠʙʠʥʥʠʭ 

ʜʝʛʘʟʘʮʽʡʥʠʭ ʧʦʪʦʢʽʚ, ʧʦʚôʷʟʘʥʠʭ ʟ ʛʣʠʙʠʥʥʠʤʠ ʪʝʢʪʦʥʽʯʥʠʤʠ ʨʦʟʣʦʤʘʤʠ, ʪʘ 

ʾʭʥʽʤ ʚʟʘʻʤʦʧʝʨʝʪʠʥʦʤ, ʱʦ ʦʙʦʚôʷʟʢʦʚʦ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʧʽʜ ʯʘʩ ʧʣʘʥʫ-

ʚʘʥʥʷ ʧʦʰʫʢʦʚʦ-ʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʨʦʙʽʪ ʽ ʚʠʷʚʣʝʥʥʷ ʧʣʦʱ ʜʣʷ ʝʢʦʥʦʤʽʯʥʦ ʚʠʛʽ-

ʜʥʦʛʦ ʚʠʜʦʙʫʚʘʥʥʷ ʤʝʪʘʥʫ. 

 

5.2. ʊʝʭʥʦʣʦʛʽʷ ʚʠʜʦʙʫʚʘʥʥʷ ʤʝʪʘʥʫ ʚʫʛʽʣʴʥʠʭ ʨʦʜʦʚʠʱ 

 

ɺʠʢʣʠʢ ʧʨʠʧʣʠʚʽʚ ʛʘʟʫ ʫ ʩʚʝʨʜʣʦʚʠʥʘʭ ʚʠʤʘʛʘʻ ʟʥʠʞʝʥʥʷ ʧʣʘʩʪʦʚʦʛʦ ʪʠʩʢʫ 

ʰʣʷʭʦʤ ʚʽʜʚʦʜʫ ʚʦʜʠ ʟ ʚʫʛʽʣʴʥʦʛʦ ʧʣʘʩʪʘ. ɿ ʮʽʻʶ ʤʝʪʦʶ ʟʘʩʪʦʩʦʚʫʶʪʴ ʪʝʭʥʦʣʦʛʽʶ 

ʨʦʟʢʨʠʪʪʷ ʽ ʚʠʜʦʙʫʚʘʥʥʷ, ʟʘʧʦʟʠʯʝʥʫ ʟ ʢʣʘʩʠʯʥʦʾ ʤʝʪʦʜʠʢʠ ʩʚʝʨʜʣʦʚʠʥʥʦʾ ʨʦʟʨʦʙ-

ʢʠ ʥʘʬʪʠ ʽ ʛʘʟʫ.  

ʋ 80ï90-ʭ ʨʦʢʘʭ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ ʚ ʦʩʥʦʚʥʦʤʫ ʟʘʩʪʦʩʦʚʫʚʘʣʠʩʷ ʜʚʽ ʪʝʭʥʦ-

ʣʦʛʽʾ ʨʦʟʢʨʠʪʪʷ ʧʦʢʣʘʜʽʚ ʚʫʛʽʣʴʥʦʛʦ ʤʝʪʘʥʫ ʩʚʝʨʜʣʦʚʠʥʘʤʠ ʟ ʧʦʚʝʨʭʥʽ. 

ʅʘʡʯʘʩʪʽʰʝ ʧʣʘʩʪʦʚʽ ʛʦʨʠʟʦʥʪʠ ʨʦʟʢʨʠʚʘʣʠ ʚ ʦʙʩʘʜʞʝʥʠʭ ʩʚʝʨʜʣʦʚʠʥʘʭ ʰʣʷ-

ʭʦʤ ʧʝʨʬʦʨʘʮʽʾ (ʨʠʩ. 5.1). ɼʦʜʘʪʢʦʚʦ, ʚʨʘʭʦʚʫʶʯʠ ʥʠʟʴʢʫ ʧʨʦʥʠʢʥʽʩʪʴ, ʧʨʦʚʦʜʠʪʴ-

ʩʷ ʛʽʜʨʦʨʦʟʨʠʚ ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ ʟʦʥʠ ʧʨʠʧʣʠʚʫ. ɼʨʫʛʠʤ ʩʧʦʩʦʙʦʤ ʨʦʟʢʨʠʪʪʷ ʻ ʪʘʢ 

ʟʚʘʥʝ ʢʘʚʝʨʥʫʚʘʥʥʷ ʚʫʛʽʣʣʷ ʚ ʥʝʦʙʩʘʜʞʝʥʦʤʫ ʽʥʪʝʨʚʘʣʽ. 

ʇʨʠ ʚʠʜʦʙʫʪʢʫ ʚʫʛʽʣʴʥʦʛʦ ʤʝʪʘʥʫ ʛʦʨʠʟʦʥʪʘʣʴʥʦʶ ʩʚʝʨʜʣʦʚʠʥʦʶ ʚʠʢʦʨʠʩ-

ʪʦʚʫʻʪʴʩʷ ʜʚʘ ʤʝʪʦʜʠ: ʙʘʛʘʪʦʩʪʦʚʙʫʨʥʦʶ ʩʚʝʨʜʣʦʚʠʥʦʶ ʪʘ ʟ ʧʝʨʝʪʠʥʦʤ ʜʚʦʭ ʩʪʦʚ-

ʙʫʨʽʚ (ʨʠʩ. 5.2). 
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5.3. ʉʚʽʪʦʚʽ ʨʝʩʫʨʩʠ ʤʝʪʘʥʫ ʛʘʟʦʚʫʛʽʣʴʥʠʭ ʙʘʩʝʡʥʽʚ 

 

ɿʘ ʧʽʜʨʘʭʫʥʢʘʤʠ ʝʢʩʧʝʨʪʽʚ ʟʘʛʘʣʴʥʽ ʛʝʦʣʦʛʽʯʥʽ ʨʝʩʫʨʩʠ ʤʝʪʘʥʫ ʫ ʩʚʽʪʽ ʧʝ-

ʨʝʚʠʱʫʶʪʴ 270 ʪʨʣʥ ʤ
3
, ʷʢʽ ʧʦ ʢʨʘʾʥʘʭ ʨʦʟʧʦʜʽʣʷʶʪʴʩʷ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ (ʪʨʣʥ 

ʤ
3
): ʈʦʩʽʷ ï 83,7; ʉʐɸ ï 60; ʂʠʪʘʡ ï 28; ɸʚʩʪʨʘʣʽʷ ï 22; ɯʥʜʽʷ ï 18; ʅʽʤʝʯʯʠʥʘ 

ï 16; ʇɸʈ ï 13; ʋʢʨʘʾʥʘ ï 8; ʂʘʟʘʭʩʪʘʥ ï 8; ʂʘʥʘʜʘ ï 8, ʇʦʣʴʱʘ ï 3, ɺʝʣʠʢʘ 

ɹʨʠʪʘʥʽʷ ï 2,8, ʏʝʭʽʷ ï 1,3. ʈʦʟʧʦʯʘʪʦ ʘʙʦ ʚʝʜʫʪʴʩʷ ʨʦʙʦʪʠ ʟ ʚʠʣʫʯʝʥʥʷ ʤʝʪʘʥʫ 

ʚ ʉʐɸ, ʂʠʪʘʾ, ʈʦʩʽʾ, ɸʚʩʪʨʘʣʽʾ, ʂʘʥʘʜʽ, ʇɸʈ, ɯʥʜʽʾ, ʇʦʣʴʱʽ, ɺʝʣʠʢʽʡ ɹʨʠʪʘʥʽʾ. 

ɺʠʜʦʙʫʪʦʢ ʤʝʪʘʥʫ ʟ ʚʫʛʽʣʴʥʠʭ ʧʣʘʩʪʽʚ ʫ ʉʐɸ ʨʦʟʧʦʯʘʣʠ ʱʝ ʥʘ ʧʦʯʘʪʢʫ 80-

ʭ ʨʦʢʽʚ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ. ɺ 1990 ʨ. ʪʫʪ ʙʫʣʦ ʚʠʜʦʙʫʪʦ 5 ʤʣʨʜ ʤ
3
 ʤʝʪʘʥʫ, ʚ 1995 

ʨ. ï 27,6 ʤʣʨʜ ʤ
3
, ʚ 2000 ʨ. ï 40 ʤʣʨʜ ʤ

3
 (7 % ʟʘʛʘʣʴʥʦʛʦ ʚʠʜʦʙʫʪʢʫ ʛʘʟʫ), ʘ ʚ 

2009 ʨ. ï 56 ʤʣʨʜ ʤ
3
 (10 % ʟʘʛʘʣʴʥʦʛʦ ʚʠʜʦʙʫʪʢʫ ʛʘʟʫ) (ʨʠʩ. 5.3, 5.4). ɼʣʷ ʮʴʦʛʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠʙʣʠʟʥʦ 6700 ʩʚʝʨʜʣʦʚʠʥ (ʧʨʠ ʦʙôʻʤʽ ʧʦʢʣʘʜʽʚ 340 ʤʣʨʜ 

ʤ
3
). ʆʩʥʦʚʥʽ ʨʦʙʦʪʠ ʟ ʚʠʣʫʯʝʥʥʷ ʤʝʪʘʥʫ ʚʝʜʫʪʴʩʷ ʥʘ ʧʣʘʩʪʘʭ ʚʫʛʽʣʴʥʠʭ ʙʘʩʝʡʥʽʚ 

ʉʘʥ-ʍʫʘʥ ʽ ɹʣʝʢ-ʋʦʨʨʽʦʨ, ʜʝ ʨʝʩʫʨʩʠ ʤʝʪʘʥʫ ʦʮʽʥʶʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʚ 2,4 ʪʨʣʥ 

ʤ
3
 ʽ 560 ʤʣʨʜ ʤ

3
. ʋ ʙʘʩʝʡʥʽ ʉʘʥ-ʍʫʘʥ ʟ ʮʽʻʶ ʤʝʪʦʶ ʧʨʦʙʫʨʝʥʦ 2300 ʩʚʝʨʜʣʦʚʠʥ. 

ɹʽʣʷ 70 % ʛʘʟʫ ʜʘʶʪʴ 600 ʩʚʝʨʜʣʦʚʠʥ ʟ ʜʝʙʽʪʦʤ ʜʦ 80 ʪʠʩ. ʤ
3
 ʥʘ ʜʦʙʫ. ɺ ʜʘʥʠʡ 

ʯʘʩ ʫ ʉʐɸ ʨʦʟʨʦʙʣʝʥʦ ʽ ʚʧʨʦʚʘʜʞʝʥʦ ʪʝʭʥʦʣʦʛʽʶ ʚʠʣʫʯʝʥʥʷ ʟ ʚʫʛʽʣʴʥʠʭ ʧʣʘʩ-

ʪʽʚ ʜʦ 80 % ʤʝʪʘʥʫ, ʱʦ ʤʽʩʪʠʪʴʩʷ ʫ ʥʠʭ. 

ʆʩʥʦʚʥʽ ʧʦʢʘʟʥʠʢʠ ʱʦʜʦ ʨʦʩʪʫ ʟʘʧʘʩʽʚ ʪʘ ʜʠʥʘʤʽʢʠ ʚʠʜʦʙʫʪʢʫ ʚʫʛʽʣʴʥʦʛʦ 

ʤʝʪʘʥʫ ʚ ɸʚʩʪʨʘʣʽʾ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 5.5, 5.6. 

 

 
 

ʈʠʩ. 5.3. ɺʠʜʦʙʫʪʦʢ ʪʘ ʨʝʟʝʨʚʠ ʚʫʛʽʣʴʥʦʛʦ ʤʝʪʘʥʫ ʫ ʉʐɸ 1989-2010 ʨʨ. [Hadro, Wojcik, 

2013] 

 
 



100 
 

 1
0

0
 

 
 

ʈʠʩ. 5.4. ʉʪʘʪʠʩʪʠʢʘ ʙʫʨʽʥʥʷ ʥʘ ʚʫʛʽʣʴʥʠʡ ʤʝʪʘʥ ʫ ʉʐɸ [Hadro, Wojcik, 2013] 

 

 
 

ʈʠʩ. 5.5. ɺʠʜʦʙʫʪʦʢ ʚʫʛʽʣʴʥʦʛʦ ʤʝʪʘʥʫ ʚ ɸʚʩʪʨʘʣʽʾ 1997ï2011ʨʨ. [Hadro, Wojcik, 2013] 

 

 
 

ʈʠʩ. 5.6. ɺʠʜʦʙʫʚʥʽ ʟʘʧʘʩʠ ʚʫʛʽʣʴʥʦʛʦ ʤʝʪʘʥʫ ʚ ɸʚʩʪʨʘʣʽʾ ʚ 2005-2012 ʨʨ. [Hadro, Wojcik, 

2013] 
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ɿ ʚʫʛʽʣʴʥʠʭ ʢʦʧʘʣʝʥʴ ʂʠʪʘʶ ʱʦʨʽʯʥʦ ʚʽʜ 6 ʜʦ 19 ʤʣʨʜ ʤ
3
 ʤʝʪʘʥʫ ʧʦʪʨʘʧʣʷʻ 

ʚ ʘʪʤʦʩʬʝʨʫ. ʇʨʦʤʠʩʣʦʚʠʡ ʚʠʜʦʙʫʪʦʢ ʤʝʪʘʥʫ ʚ ʢʨʘʾʥʽ ʨʦʟʧʦʯʘʣʠ ʥʘʧʨʠʢʽʥʮʽ 

ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ, ʘ ʚ 2009 ʨ. ʚʠʜʦʙʫʪʦʢ ʚʞʝ ʜʦʩʷʛʥʫʚ 700 ʤʣʥ ʤ
3
. ʅʘʨʘʟʽ ʂʠ-

ʪʘʡ ʚʧʝʚʥʝʥʦ ʥʘʨʦʱʫʻ ʚʠʜʦʙʫʪʦʢ ʮʽʻʾ ʢʦʨʠʩʥʦʾ ʢʦʧʘʣʠʥʠ. ʊʫʪ ʟ 1996 ʧʦ 2005 ʨ. 

ʧʨʦʙʫʨʝʥʦ ʧʦʥʘʜ 100 ʜʦʩʣʽʜʥʠʭ ʩʚʝʨʜʣʦʚʠʥ ʥʘ ʪʝʨʠʪʦʨʽʾ ʚʫʛʽʣʴʥʠʭ ʙʘʩʝʡʥʽʚ ʫ 

ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʢʨʘʾʥʠ. ʋ 2005 ʨ. ʨʽʯʥʠʡ ʚʠʜʦʙʫʪʦʢ ʜʦʩʷʛʥʫʚ 3ï4 ʤʣʨʜ ʤ
3
, ʘ ʚ 

2010 p. ï 10 ʤʣʨʜ ʤ
3
. 

ɺ ɭʚʨʦʧʽ ʫ ɹʝʣʴʛʽʾ ʚʠʜʦʙʫʪʦʢ ʤʝʪʘʥʫ ʟ ʚʫʛʽʣʴʥʠʭ ʧʣʘʩʪʽʚ ʟ ʢʦʤʝʨʮʽʡʥʦʶ 

ʤʝʪʦʶ ʟʜʽʡʩʥʶʶʪʴ ʥʘ ʜʚʦʭ ʚʫʛʽʣʴʥʠʭ ʨʦʜʦʚʠʱʘʭ, ʝʢʩʧʣʫʘʪʘʮʽʶ ʷʢʠʭ ʧʨʠʧʠʥʠ-

ʣʠ ʧʦʥʘʜ 20 ʨʦʢʽʚ ʪʦʤʫ. 

ʋ ʇʦʣʴʱʽ ʥʘ ʊɽʎ ʰʘʭʪʠ ñɿʦʬʽʨʦʚʢʘò ʩʧʽʣʴʥʦ ʩʧʘʣʶʶʪʴ ʚʫʛʽʣʣʷ ʽ ʤʝʪʘʥ, 

ʱʦ ʧʦʢʨʠʚʘʻ 10 % ʧʦʪʨʝʙʠ ʊɽʎ ʫ ʧʘʣʠʚʽ ʡ ʦʙʭʦʜʠʪʴʩʷ ʚ 5 ʨʘʟʽʚ ʜʝʰʝʚʰʝ ʚʽʜ 

ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ. ʋ ʇʦʣʴʱʽ ʤʝʪʘʥ ʚʫʛʽʣʴʥʠʭ ʧʣʘʩʪʽʚ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʥʘʜʨʘʭ ʪʨʴʦʭ 

ʚʫʛʽʣʴʥʠʭ ʙʘʩʝʡʥʽʚ, ʘʣʝ ʧʨʦʛʥʦʟʥʽ ʟʘʧʘʩʠ, ʟʘʪʚʝʨʜʞʝʥʽ ʫ ʃʶʙʣʽʥʩʴʢʦʤʫ ʽ ʅʠʞ-

ʥʴʦʰʣʴʦʥʩʴʢʦʤʫ ʚʫʛʽʣʴʥʠʭ ʙʘʩʝʡʥʘʭ, ʻ ʥʝʚʝʣʠʢʠʤʠ ʽ ʩʪʘʥʦʚʣʷʪʴ 15 ʽ 1,75 ʤʣʨʜ 

ʤ
3
, ʚʽʜʧʦʚʽʜʥʦ. ɿʥʘʯʥʦ ʙʽʣʴʰʽ ʟʘʧʘʩʠ ʤʝʪʘʥʫ ʥʘʨʘʭʦʚʫʶʪʴ ʫ ɺʝʨʭʥʴʦʩʽʣʝʟʴʢʦʤʫ 

ʚʫʛʽʣʴʥʦʤʫ ʙʘʩʝʡʥʽ, ʟʘʧʘʩʠ ʷʢʦʛʦ ʦʮʽʥʝʥʦ ʫ ʙʣʠʟʴʢʦ 300ï420 ʤʣʨʜ ʤ
3
. ʅʘʡʥʦʚʽʪ-

ʥʽʰʽ ʦʮʽʥʢʠ, ʧʨʦʚʝʜʝʥʽ ɼʝʨʞʘʚʥʠʤ ɻʝʦʣʦʛʽʯʥʠʤ ɯʥʩʪʠʪʫʪʦʤ, ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ 

ʟʘʪʚʝʨʜʞʝʥʽ ʧʨʦʛʥʦʟʥʽ ʽ ʧʝʨʩʧʝʢʪʠʚʥʽ ʟʘʧʘʩʠ ʤʝʪʘʥʫ ʧʦʢʣʘʜʽʚ ʚ ɺʝʨʭʥʴʦʩʽʣʝʟʴ-

ʢʦʤʫ ʚʫʛʽʣʴʥʦʤʫ ʙʘʩʝʡʥʽ ʩʪʘʥʦʚʣʷʪʴ 89,1 ʤʣʨʜ ʤ
3
, ʟ ʷʢʠʭ ʣʠʰʝ 32,2 ʤʣʨʜ ʤ

3
 ï 

ʟʘʧʘʩʠ ʚʽʣʴʥʦʛʦ ʤʝʪʘʥʫ, ʘ ʨʝʰʪʘ 56,9 ʤʣʨʜ ʤ
3
 ï ʮʝ ʤʝʪʘʥ ʷʢ ʩʫʧʫʪʥʷ ʢʦʧʘʣʠʥʘ. 

ʋ ʏʝʭʽʾ ʱʦʨʽʯʥʦ ʧʦʥʘʜ 50 ʤʣʥ ʤ
3
 ʜʝʛʘʟʘʮʽʡʥʦʛʦ ʤʝʪʘʥʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚ 

ʢʦʪʝʣʴʥʷʭ ʽ ʥʘ ʫʩʪʘʥʦʚʢʘʭ ʩʫʰʽʥʥʷ ʚʫʛʽʣʣʷ. 

ʅʘʡʙʽʣʴʰʽ ʨʝʩʫʨʩʠ ʤʝʪʘʥʫ ʚʫʛʽʣʴʥʠʭ ʨʦʜʦʚʠʱ ʟʦʩʝʨʝʜʞʝʥʽ ʚ ʈʦʩʽʾ. ɺʦʥʠ 

ʩʢʣʘʜʘʶʪʴ 83,7 ʪʨʣʥ ʤ
3
 ï ʧʨʠʙʣʠʟʥʦ ʪʨʝʪʠʥʫ ʚʩʽʭ ʨʝʩʫʨʩʽʚ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ ʚ 

ʢʨʘʾʥʽ. ɺʦʥʠ ʟʦʩʝʨʝʜʞʝʥʽ ʫ ʚʫʛʽʣʴʥʠʭ ʙʘʩʝʡʥʘʭ, ʥʘʡʚʘʞʣʠʚʽʰʠʤ ʟ ʷʢʠʭ ʻ ʂʫʟʥʝ-

ʮʴʢʠʡ (ʨʠʩ. 5.7). 

ʋ ʈʦʩʽʾ ɺɸʊ ñɺʦʨʢʫʪʘʫʛʦʣʴò ʱʦʨʽʯʥʦ ʚʠʜʦʙʫʚʘʻ 200 ʤʣʥ ʤ
3
 ʤʝʪʘʥʫ, 18 % 

ʷʢʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʢʦʪʝʣʴʥʷʭ. ʅʘʡʧʝʨʩʧʝʢʪʠʚʥʽʰʠʤ ʫ ʧʣʘʥʽ ʚʠʜʦʙʫʪʢʫ ʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʘʥʫ ʟ ʧʨʦʤʠʩʣʦʚʦʶ ʤʝʪʦʶ ʻ ʂʫʟʥʝʮʴʢʠʡ ʚʫʛʽʣʴʥʠʡ ʙʘʩʝʡʥ, ʜʝ 

ʫ ʤʝʞʘʭ ʨʦʟʚʽʜʘʥʠʭ ʜʽʣʷʥʦʢ ʽ ʰʘʭʪʥʠʭ ʧʦʣʽʚ ʱʽʣʴʥʽʩʪʴ ʨʝʩʫʨʩʽʚ ʤʝʪʘʥʫ ʢʦʣʠʚʘ-

ʻʪʴʩʷ ʚʽʜ 24 ʜʦ 2446ï3362 ʤʣʥ ʤ
3
/ʢʤ

2
. ɿʘ ʧʽʜʪʨʠʤʢʠ PAT ñɻʘʟʧʨʦʤò ʪʫʪ ʨʦʟʧʦ-

ʯʘʪʦ ʚʠʜʦʙʫʪʦʢ ʤʝʪʘʥʫ ʟ ʚʫʛʽʣʴʥʠʭ ʧʣʘʩʪʽʚ ʨʦʜʦʚʠʱ, ʱʦ ʥʝ ʨʦʟʨʦʙʣʷʶʪʴʩʷ. 

ʇʣʘʥʫʻʪʴʩʷ ʚʚʝʩʪʠ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ 500 ʚʞʝ ʥʘʷʚʥʠʭ ʩʚʝʨʜʣʦʚʠʥ. 

ɿ 2010 ʨ. ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʦʩʣʽʜʥʦ-ʧʨʦʤʠʩʣʦʚʘ ʝʢʩʧʣʫʘʪʘʮʽʷ ʽ ʚʠʜʦʙʫʪʦʢ ʤʝ-

ʪʘʥʫ ʟ ʚʫʛʽʣʴʥʠʭ ʰʘʭʪ ʂʫʟʙʘʩʫ, ʜʝ ʡʦʛʦ ʨʝʩʫʨʩʠ ʦʮʽʥʶʶʪʴ ʚ 13 ʪʨʣʥ ʤ
3
 ʥʘ ʛʣʠ-

ʙʠʥʽ ʜʦ 2000 ʤ, ʥʘ ʙʽʣʴʰʠʭ ʛʣʠʙʠʥʘʭ ʨʝʩʫʨʩʠ ʤʝʪʘʥʫ ʚ ʂʫʟʙʘʩʽ ʤʦʞʫʪʴ ʜʦʩʷʛʘʪʠ 

20 ʪʨʣʥ ʤ
3
. ɺʠʜʦʙʫʪʦʢ ʪʫʪ ʨʦʟʧʦʯʘʣʠ 12 ʣʶʪʦʛʦ 2010 ʨ. ʥʘ ʊʘʣʜʠʥʩʴʢʦʤʫ ʨʦʜʦ-

ʚʠʱʽ, ʜʝ ʟʘʪʚʝʨʜʞʝʥʽ ʟʘʧʘʩʠ ʛʘʟʫ ʢʘʪʝʛʦʨʽʡ ʉ1+ʉ2 ʩʢʣʘʜʘʶʪʴ 45,8 ʤʣʨʜ ʤ
3
, ʘ 

ʧʨʦʛʥʦʟʥʽ ʨʝʩʫʨʩʠ ï 95,3 ʤʣʨʜ ʤ
3
. ʇʣʘʥʫʻʪʴʩʷ, ʱʦ ʚʠʜʦʙʫʪʦʢ ʤʝʪʘʥʫ ʚ ʂʫʟʙʘʩʽ 

ʙʫʜʝ ʩʢʣʘʜʘʪʠ 4 ʤʣʨʜ ʤ
3
/ʨʽʢ ʟ ʧʝʨʩʧʝʢʪʠʚʦʶ ʡʦʛʦ ʟʨʦʩʪʘʥʥʷ ʜʦ 18ï21 ʤʣʨʜ ʤ

3
, 

ʧʨʠʯʦʤʫ ʩʦʙʽʚʘʨʪʽʩʪʴ ʮʴʦʛʦ ʛʘʟʫ, ʟʘ ʦʮʽʥʢʦʶ ʝʢʩʧʝʨʪʽʚ, ʙʫʜʝ ʩʪʘʥʦʚʠʪʠ 11ï15 

ʜʦʣ/ʪʠʩ. ʤ
3
. 
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ʈʠʩ. 5.7. ʄʝʪʘʥʦʚʫʛʽʣʴʥʽ ʙʘʩʝʡʥʠ ʈʦʩʽʾ 

 

ɿʥʘʯʥʽ ʧʝʨʩʧʝʢʪʠʚʠ ʻ ʽ ʚ ʽʥʰʠʭ ʚʫʛʣʝʧʨʦʤʠʩʣʦʚʠʭ ʨʘʡʦʥʘʭ ʈʦʩʽʾ, ʫ ʪ. ʯ. ʚ 

ʇʨʠʤʦʨʩʴʢʦʤʫ ʢʨʘʾ. ʇʨʠʨʦʜʥʘ ʥʘʩʠʯʝʥʽʩʪʴ ʤʝʪʘʥʦʤ ʚʫʛʽʣʣʷ ʦʢʨʝʤʠʭ ʨʦʜʦʚʠʱ ʽ 

ʙʘʩʝʡʥʽʚ ʟʤʽʥʶʻʪʴʩʷ ʫ ʰʠʨʦʢʠʭ ʤʝʞʘʭ: ʚʽʜ ʜʦʣʽ ʢʫʙʦʤʝʪʨʘ ʥʘ 1 ʪ ʚʫʛʽʣʣʷ ʜʦ 400 

ʤ
3
/ʪ ʽ ʥʘʚʽʪʴ ʙʽʣʴʰʝ. ɰʾ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ (ʤ

3
/ʪ) ʫ ʜʝʷʢʠʭ ʚʽʜʦʤʠʭ ʙʘʩʝʡʥʘʭ ʪʘʢʽ: 

ɼʦʥʝʮʴʢʠʡ ï 1ï32, ʇʝʯʦʨʩʴʢʠʡ ï 3ï19, ʂʫʟʥʝʮʴʢʠʡ ï 1ï27, ʇʽʚʜʝʥʥʦʷʢʫʪʩʴʢʠʡ 

ï 0ï3. ʋ ʤʝʞʘʭ ʮʠʭ ʞʝ ʙʘʩʝʡʥʽʚ ʛʘʟʦʥʘʩʠʯʝʥʽʩʪʴ ʚʠʜʦʙʫʪʦʛʦ ʚʫʛʽʣʣʷ ʜʫʞʝ ʽʩʪʦʪ-

ʥʦ ʟʤʽʥʶʻʪʴʩʷ, ʜʦ ʧʨʠʢʣʘʜʫ, ʫ ɺʦʨʢʫʪʠʥʩʴʢʦʤʫ ʨʘʡʦʥʽ ʇʝʯʦʨʩʴʢʦʛʦ ʙʘʩʝʡʥʫ 

28ï30 ʤ
3
/ʪ, ʘ ʚ ʦʢʨʝʤʠʭ ʰʘʭʪʘʭ 50ï70 ʤ

3
/ʪ. 

 

 

ɿʘʧʠʪʘʥʥʷ ʪʘ ʟʘʚʜʘʥʥʷ ʜʣʷ ʩʘʤʦʧʝʨʝʚʽʨʢʠ 

 
1. ʆʭʘʨʘʢʪʝʨʠʟʫʡʪʝ ʦʩʦʙʣʠʚʦʩʪʽ ʟʥʘʭʦʜʞʝʥʥʷ ʤʝʪʘʥʫ ʫ ʚʫʛʽʣʴʥʠʭ ʧʣʘʩʪʘʭ. 

2. ʏʠ ʤʘʻ ʧʨʦʙʣʝʤʘ ʚʠʣʫʯʝʥʥʷ ʤʝʪʘʥʫ ʟ ʚʫʛʽʣʴʥʠʭ ʧʣʘʩʪʽʚ ʝʢʦʣʦʛʽʯʥʝ ʟʥʘʯʝʥʥʷ? 

3. ʂʦʣʠ ʽ ʜʝ ʧʦʯʘʣʠ ʚʠʣʫʯʘʪʠ ʤʝʪʘʥ ʟ ʚʫʛʽʣʴʥʠʭ ʧʣʘʩʪʽʚ? 

4. ʗʢʽ ʢʨʘʾʥʠ ʚʠʜʦʙʫʚʘʶʪʴ ʤʝʪʘʥ ʟ ʚʫʛʽʣʴʥʠʭ ʧʣʘʩʪʽʚ? 

5. ʗʢʽ ʽʩʥʫʶʪʴ ʪʝʦʨʽʾ ʧʦʭʦʜʞʝʥʥʷ ʤʝʪʘʥʫ ʚʫʛʣʝʥʦʩʥʠʭ ʪʦʚʱ? 

6. ʗʢʽʡ ʩʢʣʘʜ ʤʘʶʪʴ ʛʘʟʠ ʚʫʛʽʣʴʥʠʭ ʧʣʘʩʪʽʚ? 

7. ʆʭʘʨʘʢʪʝʨʠʟʫʡʪʝ ʩʠʥʛʝʥʝʪʠʯʥʫ ʛʽʧʦʪʝʟʫ ʧʦʭʦʜʞʝʥʥʷ ʤʝʪʘʥʫ ʚʫʛʽʣʴʥʠʭ ʧʣʘʩʪʽʚ. 

8. ʗʢʽ ʽʩʥʫʶʪʴ ʜʦʢʘʟʠ ʛʣʠʙʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʤʝʪʘʥʫ ʚʫʛʽʣʴʥʠʭ ʧʣʘʩʪʽʚ? 

9. ʆʧʠʰʽʪʴ ʪʝʭʥʦʣʦʛʽʶ ʚʠʜʦʙʫʪʢʫ ʤʝʪʘʥʫ ʚʫʛʽʣʴʥʠʭ ʨʦʜʦʚʠʱ. 

10. ʗʢʽ ʢʨʘʾʥʠ ʩʚʽʪʫ ʤʘʶʪʴ ʥʘʡʙʽʣʴʰʽ ʨʝʩʫʨʩʠ ʤʝʪʘʥʫ ʛʘʟʦʚʫʛʽʣʴʥʠʭ ʙʘʩʝʡʥʽʚ? 

11. ʅʘʟʚʽʪʴ ʦʩʥʦʚʥʽ ʤʝʪʘʥʦʚʫʛʽʣʴʥʽ ʙʘʩʝʡʥʠ ʈʦʩʽʾ. 
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ʈʆɿɼɯʃ 6 

 

ɽʂʆʃʆɻɯʏʅɯ ʇʈʆɹʃɽʄʀ ɺʀɼʆɹʋʊʂʋ ʅɸʌʊʀ ɯ ɻɸɿʋ ɿɯ 

ʉʃɸʅʎɽɺʀʍ ʊɸ ʋʑɯʃʔʅɽʅʀʍ ʇʆʈɯɼ 

 

ɽʢʦʣʦʛʽʯʥʽ ʧʨʦʙʣʝʤʠ, ʷʢʽ ʤʦʞʫʪʴ ʚʠʥʠʢʘʪʠ ʧʨʠ ʨʦʟʨʦʙʮʽ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ, ʻ 

ʦʜʥʠʤʠ ʟ ʥʘʡʙʽʣʴʰ ʦʙʛʦʚʦʨʶʚʘʥʠʤʠ, ʦʩʦʙʣʠʚʦ ʚ ʛʫʩʪʦʥʘʩʝʣʝʥʽʡ ɭʚʨʦʧʽ. ʆʩʥʦ-

ʚʥʘ ʥʝʙʝʟʧʝʢʘ ʜʣʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʦʚôʷʟʘʥʘ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʪʝʭ-

ʥʦʣʦʛʽʾ ʛʽʜʨʦʨʦʟʨʠʚʫ ʧʣʘʩʪʘ (hydraulic fracturing, fracking), ʷʢʘ ʧʝʨʝʜʙʘʯʘʻ ʚʠ-

ʪʨʘʪʠ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʚʦʜʠ ʪʘ ʩʪʚʦʨʶʻ ʥʝʙʝʟʧʝʢʫ ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʦʥʦʩʥʠʭ ʛʦ-

ʨʠʟʦʥʪʽʚ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʚʠʩʦʢʦʪʦʢʩʠʯʥʠʭ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ, ʟʘʙʨʫʜʥʝʥʥʷ 

ʧʦʚʽʪʨʷ ʪʘ ʟʙʽʣʴʰʫʻ ʡʤʦʚʽʨʥʽʩʪʴ ʚʠʥʠʢʥʝʥʥʷ ʪʝʭʥʦʛʝʥʥʠʭ ʟʝʤʣʝʪʨʫʩʽʚ. ʂʨʽʤ ʪʦ-

ʛʦ, ʥʝʦʙʭʽʜʥʽʩʪʴ ʙʫʨʽʥʥʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʩʚʝʨʜʣʦʚʠʥ ʥʘ ʛʫʩʪʦʥʘʩʝʣʝʥʽʡ ʪʝʨʠ-

ʪʦʨʽʾ ʚʠʢʣʠʢʘʻ ʧʦʙʦʶʚʘʥʥʷ ʤʦʞʣʠʚʦʾ ʟʤʽʥʠ ʧʨʠʨʦʜʥʠʭ ʣʘʥʜʰʘʬʪʽʚ. ɺʩʝ ʮʝ ʧʨʠ-

ʟʚʝʣʦ ʜʦ ʪʦʛʦ, ʱʦ ʨʦʟʨʦʙʢʘ ʧʦʢʣʘʜʽʚ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʚ ɭʚʨʦʧʽ ʩʧʨʠʡʤʘʻʪʴʩʷ ʩʫ-

ʩʧʽʣʴʩʪʚʦʤ ʜʫʞʝ ʢʨʠʪʠʯʥʦ, ʫ ʟʚôʷʟʢʫ ʟ ʯʠʤ ʫʨʷʜʠ ʥʠʟʢʠ ʻʚʨʦʧʝʡʩʴʢʠʭ ʢʨʘʾʥ 

(ʌʨʘʥʮʽʷ, ʈʫʤʫʥʽʷ, ɸʚʩʪʨʽʷ, ɸʥʛʣʽʷ) ʚʚʝʣʠ ʥʘ ʧʝʚʥʠʡ ʧʝʨʽʦʜ ʤʦʨʘʪʦʨʽʡ ʥʘ ʚʠʜʦ-

ʙʫʪʦʢ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʠʢʠ ʛʽʜʨʦʨʦʟʨʠʚʫ. 

ʗʢ ʚʽʜʟʥʘʯʘʻ Bloomberg, ʌʨʘʥʮʽʷ ʩʪʘʣʘ ʧʝʨʰʦʶ ʢʨʘʾʥʦʶ, ʜʝ ʟʘʢʦʥʦʜʘʚʯʦ 

ʟʘʙʦʨʦʥʝʥʦ ʚʠʜʦʙʫʪʦʢ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ, ʷʢʠʡ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʥʘʙʨʘʚ ʟʥʘʯʥʦʾ ʧʦ-

ʧʫʣʷʨʥʦʩʪʽ ʫ ʝʥʝʨʛʝʪʠʢʽʚ. ʉʝʥʘʪ ʌʨʘʥʮʽʾ ʥʘ ʟʘʩʽʜʘʥʥʽ 01 ʣʠʧʥʷ 2011 ʨ. ʟʘʙʦʨʦ-

ʥʠʚ ʤʝʪʦʜ ʚʠʜʦʙʫʪʢʫ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ, ʷʢʠʡ ʤʘʻ ʥʘʟʚʫ ñʛʽʜʨʦʨʦʟʨʠʚ ʧʣʘʩʪʘò. 

ɿʘ ʫʭʚʘʣʝʥʥʷ ʟʘʢʦʥʦʧʨʦʝʢʪʫ ʧʨʦʛʦʣʦʩʫʚʘʣʠ 176 ʩʝʥʘʪʦʨʽʚ, ʘ ʧʨʦʪʠ ï 151. ʊʝʧʝʨ 

ʫ ʚʩʽʭ ʢʦʤʧʘʥʽʡ, ʱʦ ʦʜʝʨʞʘʣʠ ʫ ʌʨʘʥʮʽʾ ʜʦʟʚʽʣ ʥʘ ʚʠʜʦʙʫʪʦʢ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ, 

ʣʽʮʝʥʟʽʾ ʙʫʜʫʪʴ ʣʽʢʚʽʜʦʚʘʥʽ. ʗʢʱʦ ʚʦʥʠ ʧʨʦʜʦʚʞʘʪʴ ʧʨʘʮʶʚʘʪʠ ʥʘ ʨʦʜʦʚʠʱʘʭ, 

ʾʤ ʟʘʛʨʦʞʫʶʪʴ ʰʪʨʘʬʠ, ʘ ʤʝʥʝʜʞʝʨʘʤ ʢʦʤʧʘʥʽʡ ï ʪʶʨʝʤʥʽ ʪʝʨʤʽʥʠ. ɺ ɸʩʦʮʽʘʮʽʾ 

ʥʘʬʪʦʚʠʢʽʚ ʌʨʘʥʮʽʾ (Union Francaise des Industries Petrolieres) ʚʞʝ ʟʘʷʚʠʣʠ, ʱʦ 

ʟʘʩʫʜʞʫʶʪʴ ʨʽʰʝʥʥʷ ʩʝʥʘʪʦʨʽʚ.  

ɻʽʜʨʦʨʦʟʨʠʚ ʧʣʘʩʪʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʧʨʠ ʚʠʜʦʙʫʪʢʫ ʩʣʘʥʮʝʚʦʛʦ 

ʛʘʟʫ, ʘʣʝ ʽ ʧʨʠ ñʽʥʪʝʥʩʠʬʽʢʘʮʽʾò ʚʠʜʦʙʫʪʢʫ ʚʫʛʣʝʚʦʜʥʽʚ ʥʘ ʨʦʜʦʚʠʱʘʭ, ʜʝ ʧʨʠʧ-

ʣʠʚ ʥʘʬʪʠ ʘʙʦ ʛʘʟʫ ʥʝʟʥʘʯʥʠʡ. ɻʽʜʨʦʨʦʟʨʠʚ ʩʪʚʦʨʶʻ ʚ ʧʝʚʥʦʤʫ ʛʦʨʠʟʦʥʪʽ ʩʠʩ-

ʪʝʤʫ ʚʠʩʦʢʦʧʨʦʚʽʜʥʠʭ ʪʨʽʱʠʥ, ʷʢʘ ʽ ʟʘʙʝʟʧʝʯʫʻ ʧʨʠʧʣʠʚ ʬʣʶʾʜʫ. ɽʢʦʣʦʛʠ ʚʚʘ-

ʞʘʶʪʴ ʛʽʜʨʦʨʦʟʨʠʚ ʧʣʘʩʪʘ ʜʫʞʝ ʥʝʙʝʟʧʝʯʥʦʶ ʪʝʭʥʦʛʝʥʥʦʶ ʦʧʝʨʘʮʽʻʶ, ʦʩʢʽʣʴʢʠ 

ʧʨʠ ʮʴʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʭʽʤʽʢʘʪʽʚ, ʱʦ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʦ 

ʧʦʪʨʘʧʣʷʶʪʴ ʫ ʚʦʜʫ ʪʘ ʧʦʚʽʪʨʷ. 

ɯʟ ʝʢʦʣʦʛʽʯʥʠʭ ʤʽʨʢʫʚʘʥʴ ʚ ɸʚʩʪʨʘʣʽʾ ʪʘʢʦʞ ʚʚʝʜʝʥʠʡ ʤʦʨʘʪʦʨʽʡ ʥʘ 20 ʨʦʢʽʚ 

ʥʘ ʚʠʜʦʙʫʪʦʢ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ, ʱʦʙ ʧʦʛʣʠʙʣʝʥʦ ʦʮʽʥʠʪʠ ʤʦʞʣʠʚʽ ʥʝʛʘʪʠʚʥʽ ʝʢʦ-

ʣʦʛʽʯʥʽ ʥʘʩʣʽʜʢʠ ʡʦʛʦ ʚʠʜʦʙʫʪʢʫ. ɼʦʮʽʣʴʥʽʩʪʴ ʟʜʽʡʩʥʝʥʥʷ ʧʦʜʽʙʥʠʭ ʟʘʭʦʜʽʚ ʨʦʟ-

ʛʣʷʜʘʶʪʴ ʽ ʚ ʂʘʥʘʜʽ. 

ɺ ʋʢʨʘʾʥʽ ʧʽʜ ʯʘʩ ʜʠʩʢʫʩʽʡ ʱʦʜʦ ʧʝʨʩʧʝʢʪʠʚ ʨʦʟʚʠʪʢʫ ʚʠʜʦʙʫʚʘʥʥʷ ʩʣʘʥʮʝ-

ʚʦʛʦ ʛʘʟʫ ʟʛʘʜʫʶʪʴ ʧʝʨʰ ʟʘ ʚʩʝ ʧʨʦ ʝʢʦʥʦʤʽʯʥʽ ʧʝʨʝʜʫʤʦʚʠ, ʧʠʪʘʥʥʷ ʝʥʝʨʛʝʪʠʯ-

ʥʦʾ ʙʝʟʧʝʢʠ, ʪʝʭʥʦʣʦʛʽʯʥʽ ʪʘ ʟʘʢʦʥʦʜʘʚʯʽ ʦʙʤʝʞʝʥʥʷ. ʈʘʟʦʤ ʟ ʪʠʤ, ʚʠʜʦʙʫʚʘʥʥʷ 

ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʧʦʚôʷʟʘʥʝ ʽʟ ʟʥʘʯʥʠʤʠ ʝʢʦʣʦʛʽʯʥʠʤʠ ʨʠʟʠʢʘʤʠ. ɹʨʠʪʘʥʩʴʢʘ ʜʦʩ-
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ʣʽʜʥʠʮʴʢʘ ʦʨʛʘʥʽʟʘʮʽʷ Tyndall Centre for Climate Change Research ʥʝʱʦʜʘʚʥʦ 

ʦʧʨʠʣʶʜʥʠʣʘ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦ ʚʧʣʠʚ ʥʘ ʜʦʚʢʽʣʣʷ ʚʠʜʦʙʫʚʘʥʥʷ ʩʣʘ-

ʥʮʝʚʦʛʦ ʛʘʟʫ, ʫ ʚʠʩʥʦʚʢʘʭ ʷʢʦʛʦ ʨʝʢʦʤʝʥʜʫʻ ʫʨʷʜʫ ʩʚʦʻʾ ʢʨʘʾʥʠ ʧʨʠʟʫʧʠʥʠʪʠ 

ʨʦʟʚʠʪʦʢ ʪʝʭʥʦʣʦʛʽʾ ʜʦ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʨʠʟʠʢʽʚ. 

ʇʦʪʨʽʙʥʦ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʧʦʛʣʠʙʣʝʥʝ ʚʠʚʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʘʩʧʝʢʪʽʚ ʧʝ-

ʨʩʧʝʢʪʠʚ ʚʠʜʦʙʫʚʘʥʥʷ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʚ ʋʢʨʘʾʥʽ ʥʝ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʟʘʣʷʢʘʪʠ ʛʨʦ-

ʤʘʜʩʴʢʽʩʪʴ ʪʘ ʟʙʫʨʠʪʠ ʩʫʩʧʽʣʴʥʫ ʜʫʤʢʫ ʧʨʦʪʠ ʨʦʟʚʠʪʢʫ ʧʝʨʩʧʝʢʪʠʚʥʦʾ ʛʘʣʫʟʽ, ʘ ʟ 

ʤʝʪʦʶ ʩʚʦʻʯʘʩʥʦʾ ʨʦʟʨʦʙʢʠ ʘʜʝʢʚʘʪʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʢʦʥʪʨʦʣʶ ʪʘ ʟʘʧʦʙʽʛʘʥʥʷ ʪʝ-

ʭʥʦʛʝʥʥʠʭ ʘʚʘʨʽʡ ʚ ʤʽʩʮʷʭ ʨʦʟʨʦʙʢʠ ʧʦʢʣʘʜʽʚ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ. ɯ ʪʫʪ ʥʝ ʦʙʽʡʪʠʩʴ 

ʙʝʟ ʚʠʚʯʝʥʥʷ ʪʘ ʧʽʜʙʦʨʫ ʦʧʪʠʤʘʣʴʥʦʛʦ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʨʦʟʯʠʥʫ, ʷʢʠʡ ʚʠʢʦʨʠʩ-

ʪʦʚʫʻʪʴʩʷ ʧʨʠ ʛʽʜʨʦʨʦʟʨʠʚʽ. ʅʘʡʙʽʣʴʰ ʪʝʭʥʦʣʦʛʽʯʥʦ ʧʦʰʠʨʝʥʠʡ ʩʢʣʘʜ ʛʽʜʨʘʚʣʽ-

ʯʥʦʛʦ ʨʦʟʯʠʥʫ ʩʪʘʥʦʚʠʪʴ: 98 % ʚʦʜʦʧʽʩʢʦʚʦʾ ʩʫʤʽʰʽ ʪʘ 2 % ʚʠʩʦʢʦʪʦʢʩʠʯʥʦʾ ʭʽ-

ʤʽʯʥʦʾ ʨʝʯʦʚʠʥʠ. 

ɿʘ ʨʦʟʨʘʭʫʥʢʘʤʠ ʝʢʩʧʝʨʪʽʚ, ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʦʜʥʦʛʦ ʢʣʘʩʪʝʨʘ ʽʟ 6 ʩʚʝʨʜʣʦʚʠʥ 

ʧʦʪʨʝʙʘ ʫ ʚʦʜʽ ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 54ï174 ʪʠʩ. ʤ
3
 (ʟʘʣʝʞʥʦ ʚʽʜ ʜʦʚʞʠʥʠ ʚʝʨʪʠʢʘ-

ʣʴʥʦʾ ʯʘʩʪʠʥʠ ʩʚʝʨʜʣʦʚʠʥʠ), ʧʦʪʨʝʙʘ ʫ ʭʽʤʽʯʥʠʭ ʨʝʘʛʝʥʪʘʭ ï ʙʣʠʟʴʢʦ 1,0ï3,5 

ʪʠʩ. ʤ
3
. ɿʛʽʜʥʦ ʟ ʽʩʥʫʶʯʦʶ ʚ ʉʐɸ ʧʨʘʢʪʠʢʦʶ, ʧʽʩʣʷ ʨʦʟʨʠʚʫ ʧʣʘʩʪʘ ʚʜʘʻʪʴʩʷ 

ʚʠʢʘʯʘʪʠ ʥʘʟʘʜ ʙʣʠʟʴʢʦ 1,3ï23 ʪʠʩ. ʤ
3
 ʛʽʜʨʘʚʣʽʯʥʦʛʦ ʨʦʟʯʠʥʫ. ɸʣʝ ʡʦʛʦ ʙʽʣʴʰʘ 

ʯʘʩʪʠʥʘ (ʤʘʡʞʝ 80 %) ʟʘʣʠʰʘʻʪʴʩʷ ʫ ʩʚʝʨʜʣʦʚʠʥʽ, ʱʦ ʩʪʚʦʨʶʻ ʨʝʘʣʴʥʫ ʟʘʛʨʦʟʫ 

ʡʦʛʦ ʧʦʪʨʘʧʣʷʥʥʷ ʫ ʚʦʜʦʥʦʩʥʽ ʛʦʨʠʟʦʥʪʠ ʟ ʧʦʜʘʣʴʰʠʤ ʦʪʨʫʻʥʥʷʤ ʧʽʜʟʝʤʥʠʭ ʚʦ-

ʜʥʠʭ ʨʝʟʝʨʚʫʘʨʽʚ ʚʧʨʦʜʦʚʞ ʪʝʨʤʽʥʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʚʝʨʜʣʦʚʠʥ. 

ɼʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʮʠʭ ʚʢʨʘʡ ʥʝʙʘʞʘʥʠʭ ʷʚʠʱ ʫ ʙʽʣʴʰʦʩʪʽ ʰʪʘʪʽʚ ʉʐɸ ʦʨʛʘ-

ʥʠ ʤʽʩʮʝʚʦʾ ʚʣʘʜʠ ʟʘʢʦʥʦʜʘʚʯʦ ʟʦʙʦʚôʷʟʘʣʠ ʛʘʟʦʚʠʜʦʙʫʚʥʽ ʢʦʤʧʘʥʽʾ ʟʘʩʪʦʩʦʚʫ-

ʚʘʪʠ ʪʝʭʥʦʣʦʛʽʶ ʙʝʪʦʥʫʚʘʥʥʷ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʩʪʦʚʙʫʨʘ ʩʚʝʨʜʣʦʚʠʥʠ ʜʣʷ ʡʦʛʦ 

ʥʘʜʽʡʥʦʾ ʽʟʦʣʷʮʽʾ ʚʽʜ ʢʦʥʪʘʢʪʫ ʟ ˇʨʫʥʪʦʚʠʤʠ ʚʦʜʘʤʠ. ʊʘ ʯʘʩʪʠʥʘ ʛʽʜʨʘʚʣʽʯʥʦʛʦ 

ʨʦʟʯʠʥʫ, ʷʢʘ ʚʽʜʢʘʯʫʻʪʴʩʷ ʽʟ ʩʚʝʨʜʣʦʚʠʥʠ, ʧʝʚʥʠʡ ʧʝʨʽʦʜ ʯʘʩʫ ʟʙʝʨʽʛʘʻʪʴʩʷ ʫ ʪʝ-

ʭʥʽʯʥʠʭ ʨʝʟʝʨʚʫʘʨʘʭ ʛʣʠʙʠʥʦʶ ʜʦ 3 ʤ, ʦʙôʻʤʦʤ ʙʣʠʟʴʢʦ 3 ʪʠʩ. ʤ
3
, ʧʽʩʣʷ ʯʦʛʦ ʧʽ-

ʜʣʷʛʘʻ ʚʠʚʝʟʝʥʥʶ ʪʘ ʫʪʠʣʽʟʘʮʽʾ. ʗʢ ʩʚʽʜʯʠʪʴ ʥʘʙʫʪʠʡ ʜʦʩʚʽʜ, ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ 

ʫʪʠʣʽʟʘʮʽʾ ʮʽʻʾ ʨʽʜʠʥʠ ʧʦʚʠʥʥʘ ʙʫʪʠ ʩʪʚʦʨʝʥʘ ʚʞʝ ʥʘ ʧʽʜʛʦʪʦʚʯʦʤʫ ʝʪʘʧʽ ʨʦʟʨʦʙ-

ʢʠ ʧʦʢʣʘʜʽʚ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ. ʇʦʨʫʰʝʥʥʷ ʧʨʘʚʠʣ ʨʦʙʦʪʠ ʟ ʪʝʭʥʽʯʥʦʶ ʨʽʜʠʥʦʶ 

ʘʙʦ ʥʝʥʘʣʝʞʥʝ ʟʙʝʨʽʛʘʥʥʷ ʩʪʚʦʨʶʻ ʟʘʛʨʦʟʫ ʾʾ ʧʦʪʨʘʧʣʷʥʥʷ ʫ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝ-

ʜʦʚʠʱʝ ʚʥʘʩʣʽʜʦʢ ʪʝʭʥʦʛʝʥʥʠʭ ʘʚʘʨʽʡ, ʽʥʬʽʣʴʪʨʘʮʽʾ ʽ ʪ.ʜ., ʱʦ ʧʦʪʨʝʙʫʻ ʢʦʥʪʨʦʣʶ 

ʟ ʙʦʢʫ ʦʨʛʘʥʽʚ ʤʽʩʮʝʚʦʾ ʚʣʘʜʠ ʪʘ ʫʧʦʚʥʦʚʘʞʝʥʠʭ ʽʥʩʪʘʥʮʽʡ. 

ɯʥʰʠʤ ʘʩʧʝʢʪʦʤ ʚʠʜʦʙʫʚʘʥʥʷ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ, ʥʘ ʷʢʠʡ ʥʝʦʙʭʽʜʥʦ ʟʚʝʨʥʫʪʠ 

ʫʚʘʛʫ, ʻ ʫʪʠʣʽʟʘʮʽʷ ʚʠʣʫʯʝʥʦʾ ʧʦʨʦʜʠ, ʱʦ ʫʪʚʦʨʶʻʪʴʩʷ ʥʘ ʝʪʘʧʽ ʙʫʨʦʚʠʭ ʨʦʙʽʪ. 

ʇʦʨʽʚʥʷʥʦ ʽʟ ʪʨʘʜʠʮʽʡʥʦʶ ʛʘʟʦʚʦʶ ʩʚʝʨʜʣʦʚʠʥʦʶ ʛʣʠʙʠʥʦʶ ʜʦ 2 ʢʤ, ʷʢʘ ʜʘʻ 

ʙʣʠʟʴʢʦ 85 ʤ
3
 ʚʽʜʚʘʣʫ ʧʦʨʦʜʠ, ʢʣʘʩʪʝʨʥʝ ʙʫʨʽʥʥʷ ʚʝʨʪʠʢʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʩʚʝʨʜ-

ʣʦʚʠʥʠ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʥʘ ʛʣʠʙʠʥʫ ʜʦ 2 ʢʤ ʪʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʜʦʚʞʠ-

ʥʦʶ ʜʦ 1,2 ʢʤ ʜʘʻ ʫ 10 ʨʘʟʽʚ ʙʽʣʴʰʠʡ ʦʙôʻʤ ʚʠʭʦʜʫ ʚʠʙʫʨʝʥʦʾ ʧʦʨʦʜʠ ï ʙʣʠʟʴʢʦ 

840 ʤ
3
 (6 ʩʚʝʨʜʣʦʚʠʥ ʧʦ 140 ʤ

3
 ʢʦʞʥʘ). ɺ ʋʢʨʘʾʥʽ ʝʢʩʧʝʨʪʠ ʧʨʦʛʥʦʟʫʶʪʴ ʟʘʣʷ-

ʛʘʥʥʷ ʛʘʟʦʥʦʩʥʠʭ ʧʣʘʩʪʽʚ ʥʘ ʛʣʠʙʠʥʘʭ 1,5ï4,0 ʢʤ, ʦʪʞʝ ʚʠʭʽʜ ʚʠʙʫʨʝʥʦʾ ʧʦʨʦʜʠ 

ʥʘ ʦʜʥʦʤʫ ʢʣʘʩʪʝʨʽ ʩʪʘʥʦʚʠʪʠʤʝ ʙʣʠʟʴʢʦ 1350 ʤ
3
 ʘʙʦ 4725 ʤ

3
 ʥʘ 1 ʢʤ

2
.  

ɼʦʩʚʽʜ ʚʠʜʦʙʫʚʘʥʥʷ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʚ ʉʐɸ ʧʦʢʘʟʫʻ, ʱʦ ʜʝʙʽʪ ʦʜʥʽʻʾ ʩʚʝʨ-

ʜʣʦʚʠʥʠ ʤʦʞʝ ʩʪʘʥʦʚʠʪʠ ʙʣʠʟʴʢʦ 80 ʪʠʩ. ʤ
3
/ʜʦʙʫ. ʆʜʥʘʢ, ʚʽʥ ʩʫʪʪʻʚʦ ʩʢʦʨʦʯʫ-
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ʻʪʴʩʷ ʚʧʨʦʜʦʚʞ ʧʝʨʰʠʭ 5-ʪʠ ʨʦʢʽʚ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʉʝʨʝʜʥʽʡ ʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʾ ʦʜ-

ʥʦʾ ʩʚʝʨʜʣʦʚʠʥʠ ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 7 ʨʦʢʽʚ, ʧʽʩʣʷ ʯʦʛʦ ʧʨʦʜʦʚʞʝʥʥʷ ʚʠʜʦʙʫ-

ʚʘʥʥʷ ʛʘʟʫ ʩʪʘʻ ʝʢʦʥʦʤʽʯʥʦ ʥʝʚʠʧʨʘʚʜʘʥʠʤ. ʊʦʤʫ, ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʟʙʽʣʴʰʝʥʥʷ 

ʟʥʘʯʥʠʭ ʦʙʩʷʛʽʚ ʚʠʜʦʙʫʚʘʥʥʷ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʚ ʉʐɸ ʚʽʜʙʫʚʘʻʪʴʩʷ ʝʢʩʪʝʥʩʠʚ-

ʥʠʤ ʰʣʷʭʦʤ, ʪʦʙʪʦ ʚʠʢʣʶʯʥʦ ʟʘ ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʩʚʝʨʜʣʦʚʠʥ. 

ʅʝʱʦʜʘʚʥʦ ʙʨʠʪʘʥʩʴʢʽ ʚʯʝʥʽ ʦʧʨʠʣʶʜʥʠʣʠ ʨʝʟʫʣʴʪʘʪʠ ʧʨʦʛʥʦʟʥʠʭ ʦʮʽʥʦʢ 

ʨʝʩʫʨʩʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʝʢʦʣʦʛʽʯʥʠʭ ʨʠʟʠʢʽʚ, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʧʝʨʩʧʝʢʪʠʚʦʶ 

ʚʠʜʦʙʫʚʘʥʥʷ 9 ʤʣʨʜ ʤ
3
 ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʫ ɺʝʣʠʢʽʡ ɹʨʠʪʘʥʽʾ ʚʧʨʦʜʦʚʞ 20 ʨʦʢʽʚ, 

ʦʯʽʢʫʚʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʷʢʠʭ ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣ. 6.1. 

 
ʊʘʙʣʠʮʷ 6.1. ɺʽʜʦʤʦʩʪʽ ʧʨʦ ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʽ ʨʝʩʫʨʩʠ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʚʠʜʦʙʫʪʢʫ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ 

ˉ 

ʟ/ʧ 
ɺʠʜ ʨʝʩʫʨʩʫ 

ʇʦʪʨʝʙʘ ʫ ʨʝʩʫʨʩʘʭ 

ʇʝʨʰʠʡ ʨʽʢ 

ʚʠʜʦʙʫʚʘʥʥʷ 

ɺʧʨʦʜʦʚʞ 

20 ʨʦʢʽʚ ʚʠʜʦ-

ʙʫʚʘʥʥʷ 

1 ʇʣʦʱʘ ʨʦʜʦʚʠʱ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ, ʢʤ
2
 141 396 

2 ʉʫʢʫʧʥʘ ʧʣʦʱʘ ʙʫʨʦʚʠʭ ʤʘʡʜʘʥʯʠʢʽʚ, ʛʘ 743 990 

3 ʂʽʣʴʢʽʩʪʴ ʩʚʝʨʜʣʦʚʠʥ 2970 

4 
ʂʽʣʴʢʽʩʪʴ ʢʣʘʩʪʝʨʽʚ (ʙʫʨʦʚʠʭ ʤʘʡʜʘʥʯʠʢʽʚ ʧʦ 6 ʩʚʝʨʜ-

ʣʦʚʠʥ) 
495 

5 ʆʙʩʷʛ ʚʠʭʦʜʫ ʧʦʨʦʜʠ ʚ ʭʦʜʽ ʙʫʨʦʚʠʭ ʨʦʙʽʪ, ʤ
3
 409,4 ʪʠʩ. 

6 ʆʙʩʷʛ ʪʝʭʥʽʯʥʦʾ ʚʦʜʠ ʜʣʷ ʛʽʜʨʘʚʣʽʯʥʦʛʦ ʨʦʟʨʠʚʫ, ʤ
3
 26,73 ʤʣʥ 86,13 ʤʣʥ 

7 
ʆʙʩʷʛ ʭʽʤʽʯʥʦʾ ʨʝʯʦʚʠʥʠ ʜʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ʛʽʜʨʘʚʣʽʯ-

ʥʦʛʦ ʨʦʟʯʠʥʫ ʜʣʷ ʨʦʟʨʠʚʫ ʧʦʨʦʜʠ, ʤ
3
 

782,1 ʪʠʩ. 1360 ʪʠʩ. 

8 
ʂʽʣʴʢʽʩʪʴ ʨʝʡʩʽʚ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʜʣʷ ʟʘʙʝʟ-

ʧʝʯʝʥʥʷ ʧʽʜʛʦʪʦʚʢʠ ʪʘ ʜʽʷʣʴʥʦʩʪʽ ʙʫʨʦʚʠʭ ʤʘʡʜʘʥʯʠʢʽʚ 
2,136 ʤʣʥ 3,263 ʤʣʥ 

ʇʨʠʤʽʪʢʘ. ʈʦʟʨʘʭʫʥʦʢ ʨʝʩʫʨʩʽʚ ʧʨʦʚʝʜʝʥʠʡ ʙʝʟ ʚʨʘʭʫʚʘʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʧʦʚʪʦʨʥʦʛʦ ʛʽʜʨʦʨʦʟ-

ʨʠʚʫ ʧʦʨʦʜʠ ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʜʝʙʽʪʫ ʩʚʝʨʜʣʦʚʠʥ, ʷʢʽ ʚʞʝ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ 

 

ɿʘ ʦʮʽʥʢʘʤʠ ʩʧʝʮʽʘʣʽʩʪʽʚ, ʧʦʢʘʟʥʠʢʠ ʚʠʢʠʜʽʚ ʉʆ2 ʧʽʜ ʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʚʝʨ-

ʜʣʦʚʠʥ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʩʫʪʪʻʚʦ ʥʝ ʚʽʜʨʽʟʥʷʪʠʤʫʪʴʩʷ ʚʽʜ ʧʦʢʘʟʥʠʢʽʚ ʧʨʠ ʚʠʜʦʙʫ-

ʚʘʥʥʽ ʪʨʘʜʠʮʽʡʥʦʛʦ ʛʘʟʫ. ɺʦʜʥʦʯʘʩ ʥʘʫʢʦʚʮʽ ʟʚʝʨʪʘʶʪʴ ʫʚʘʛʫ, ʱʦ ʥʘ ʧʽʜʛʦʪʦʚ-

ʯʦʤʫ ʝʪʘʧʽ ʢʽʣʴʢʽʩʪʴ ʚʠʢʠʜʽʚ ʉʆ2 ʟʘʣʝʞʘʪʠʤʝ ʚʽʜ ʛʣʠʙʠʥʠ ʟʘʣʷʛʘʥʥʷ ʧʨʦʜʫʢʪʠʚ-

ʥʦʛʦ ʧʣʘʩʪʘ ʪʘ ʢʽʣʴʢʦʩʪʽ ʤʘʰʠʥʦ-ʛʦʜʠʥ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʙʫʨʽʥʥʷ ʩʚʝʨʜʣʦʚʠʥ (ʚʽʜ 

500 ʜʦ 3000 ʤʘʰʠʥʦ-ʛʦʜʠʥ). ɿʘ ʨʦʟʨʘʭʫʥʢʘʤʠ ʝʢʩʧʝʨʪʽʚ, ʚʠʢʠʜ ʉʆ2 ʧʽʜ ʯʘʩ ʙʫ-

ʨʽʥʥʷ ʷʢ ʚʝʨʪʠʢʘʣʴʥʦʾ, ʪʘʢ ʽ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʩʚʝʨʜʣʦʚʠʥʠ ʩʪʘʥʦʚʠʪʠʤʝ 

ʙʣʠʟʴʢʦ 49 ʢʛ ʉʆ2 ʥʘ ʦʜʠʥ ʤʝʪʨ ʧʨʦʭʦʜʢʠ. ʊʘʢ, ʦʙʩʷʛ ʚʠʢʠʜʫ ʉʆ2 ʧʨʠ ʙʫʨʽʥʥʽ 

ʩʝʨʝʜʥʴʦʩʪʘʪʠʩʪʠʯʥʦʾ ʩʚʝʨʜʣʦʚʠʥʠ ʜʦʚʞʠʥʦʶ 3 ʢʤ (1,5 ï ʚʝʨʪʠʢʘʣʴʥʦ; 1,5 ï ʛʦ-

ʨʠʟʦʥʪʘʣʴʥʦ) ʚ ʨʘʡʦʥʽ ʨʦʜʦʚʠʱʘ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʄʘʨʩʝʣʣʫʩ ʩʪʘʥʦʚʠʚ ʧʨʠʙʣʠʟ-

ʥʦ 73,5 ʪ. ɿʚʘʞʘʶʯʠ ʥʘ ʟʘʛʨʦʟʫ ʟʙʽʣʴʰʝʥʥʷ ʚʠʢʠʜʽʚ ʉʆ2, ʚʘʞʣʠʚʦ ʪʘʢʦʞ ʟʚʝʨʥʫ-

ʪʠ ʫʚʘʛʫ ʥʘ ʽʩʥʫʶʯʽ ʨʦʟʨʘʭʫʥʢʠ ʢʨʫʛʦʨʝʡʩʽʚ ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫ-

ʻʪʴʩʷ ʥʘ ʧʽʜʛʦʪʦʚʯʦʤʫ ʝʪʘʧʽ ʦʜʥʦʛʦ ʛʘʟʦʚʠʜʦʙʫʚʥʦʛʦ ʢʣʘʩʪʝʨʘ. ɰʭʥʷ ʢʽʣʴʢʽʩʪʴ 

ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 4,3ï6,0 ʪʠʩ., ʧʨʠ ʮʴʦʤʫ 90 % ʨʝʡʩʽʚ ʪʨʘʥʩʧʦʨʪʫ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʩʘʤʝ ʥʘ ʝʪʘʧʽ ʛʽʜʨʘʚʣʽʯʥʦʛʦ ʨʦʟʨʠʚʫ ʛʘʟʦʥʦʩʥʦʛʦ ʧʣʘʩʪʘ ʜʣʷ ʜʦʩʪʘʚʢʠ ʪʝʭʥʽʯʥʦʾ 

ʚʦʜʠ ʪʘ ʽʥʰʠʭ ʭʽʤʽʯʥʠʭ ʩʧʦʣʫʢ. ɽʤʽʩʽʷ ʉʆ2 ʚʽʜ ʨʦʙʦʪʠ ʪʨʘʥʩʧʦʨʪʫ, ʟʘʜʽʷʥʦʛʦ ʫ 
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ʧʝʨʝʚʝʟʝʥʥʷʭ ʪʝʭʥʽʯʥʦʾ ʚʦʜʠ, ʭʽʤʽʯʥʠʭ ʨʝʘʛʝʥʪʽʚ, ʚʽʜʢʘʯʘʥʠʭ ʦʙʩʷʛʽʚ ʛʽʜʨʘʚʣʽʯ-

ʥʦʾ ʨʽʜʠʥʠ ʪʘ ʪʝʭʥʽʯʥʦʛʦ ˇʨʫʥʪʫ ʧʽʩʣʷ ʙʫʨʽʥʥʷ ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 983,11 ʛ. ʉʆ2 

ʥʘ 1 ʢʤ ʧʝʨʝʚʝʟʝʥʥʷ. ʆʪʞʝ, ʟʘ ʧʽʜʨʘʭʫʥʢʘʤʠ ʙʨʠʪʘʥʩʴʢʠʭ ʚʯʝʥʠʭ, ʧʨʠ ʚʠʜʦʙʫʪ-

ʢʫ 150ï300 ʤʣʨʜ ʤ
3
 ʚʧʨʦʜʦʚʞ 20 ʨʦʢʽʚ, ʩʫʢʫʧʥʽ ʦʙʩʷʛʠ ʚʠʢʠʜʫ ʉʆ2 ʩʪʘʥʦʚʠʪʠ-

ʤʫʪʴ ʙʣʠʟʴʢʦ 305ï589 ʤʣʥ ʪ. ɯʥʰʠʤ ʘʩʧʝʢʪʦʤ, ʷʢʠʡ ʧʦʪʨʝʙʫʻ ʧʦʩʠʣʝʥʦʾ ʫʚʘʛʠ ʟ 

ʙʦʢʫ ʦʨʛʘʥʽʚ ʚʣʘʜʠ ʪʘ ʜʦʜʘʪʢʦʚʦʛʦ ʚʠʚʯʝʥʥʷ ʩʧʝʮʽʘʣʽʩʪʘʤʠ, ʻ ʤʦʞʣʠʚʽʩʪʴ ʤʽʛʨʘ-

ʮʽʾ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʚʽʜ ʤʽʩʮʷ ʡʦʛʦ ʨʦʟʨʦʙʢʠ ʥʘ ʟʥʘʯʥʫ ʚʽʜʩʪʘʥʴ (ʚ ʉʐɸ ʚʽʜʦʤʽ 

ʚʠʧʘʜʢʠ ʤʽʛʨʘʮʽʾ ʛʘʟʫ ʥʘ ʚʽʜʩʪʘʥʴ ʜʦ 20 ʢʤ) ʪʘ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʦʛʦ ʚʠʭʦʜʫ ʥʘ ʧʦ-

ʚʝʨʭʥʶ, ʧʦʪʨʘʧʣʷʥʥʷ ʫ ʨʝʟʝʨʚʫʘʨʠ ʧʠʪʥʦʾ ʚʦʜʠ, ʚ ʢʦʤʫʥʘʣʴʥʽ ʧʫʥʢʪʠ ʚʦʜʦʟʘʙʦ-

ʨʫ ʪʦʱʦ.  

ʆʪʞʝ, ʜʦ ʛʦʣʦʚʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʟʘʛʨʦʟ, ʧʦʚôʷʟʘʥʠʭ ʟ ʚʠʜʦʙʫʚʘʥʥʷʤ ʩʣʘʥʮʝ-

ʚʦʛʦ ʛʘʟʫ ʦʙôʻʤʦʤ 10 ʤʣʨʜ ʤ
3
 ʥʘ ʨʽʢ, ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ: 

¶ ʧʦʨʫʰʝʥʥʷ ʧʨʘʚʠʣ ʨʦʙʦʪʠ ʟ ʭʽʤʽʯʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ ʚʠʢʦʥʘʥʥʷ ʙʫʨʦʚʠʭ 
ʨʦʙʽʪ, ʱʦ ʤʦʞʝ ʩʧʨʠʯʠʥʠʪʠ ʧʦʪʨʘʧʣʷʥʥʷ ʦʪʨʫʡʥʠʭ ʨʝʯʦʚʠʥ ʫ ʧʨʠʨʦʜʥʽ ʨʝʟʝʨʚʫʘʨʠ 

ʧʠʪʥʦʾ ʚʦʜʠ, ˇʨʫʥʪʦʚʽ ʪʘ ʧʦʚʝʨʭʥʝʚʽ ʚʦʜʠ ʥʘʚʢʦʣʦ ʤʽʩʮʴ ʨʦʟʨʦʙʢʠ ʛʘʟʫ; 

¶ ʥʘʢʦʧʠʯʝʥʥʷ ʚ ˇʨʫʥʪʦʚʠʭ ʚʦʜʘʭ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʪʘ ʦʨʛʘʥʽʯʥʠʭ ʭʽʤʽʢʘʪʽʚ, ʧʨʠʨʦʜʥʠʭ 

ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʤʘʪʝʨʽʘʣʽʚ; 

¶ ʟʨʦʩʪʘʥʥʷ ʦʙʩʷʛʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʽʯʥʦʾ ʚʦʜʠ ʚ ʨʘʡʦʥʘʭ ʨʦʟʨʦʙʢʠ ʨʦʜʦʚʠʱ ʪʘ ʚʽʜ-

ʩʫʪʥʽʩʪʴ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʫʪʠʣʽʟʘʮʽʾ ʟʥʘʯʥʠʭ ʦʙôʻʤʽʚ ʪʝʭʥʽʯʥʦʾ ʨʽʜʠʥʠ (5ï10 ʤʣʥ ʤ
3
 

ʜʣʷ 3000 ʩʚʝʨʜʣʦʚʠʥ), ʱʦ ʚʽʜʢʘʯʫʚʘʪʠʤʝʪʴʩʷ ʽʟ ʩʚʝʨʜʣʦʚʠʥ ʧʝʨʝʜ ʧʦʯʘʪʢʦʤ ʾʭ ʝʢʩ-

ʧʣʫʘʪʘʮʽʾ; 

¶ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫʪʠʣʽʟʘʮʽʾ ʟʥʘʯʥʠʭ ʦʙʩʷʛʽʚ ʪʝʭʥʽʯʥʦʾ ʧʦʨʦʜʠ ʚ ʨʘʡʦʥʘʭ ʚʠʜʦʙʫʚʘʥʥʷ 
ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ (ʙʣʠʟʴʢʦ 700 ʪʠʩ. ʤ

3
); 

¶ ʥʘ ʧʽʜʛʦʪʦʚʯʦʤʫ ʝʪʘʧʽ ʧʽʜ ʯʘʩ ʦʙʣʘʰʪʫʚʘʥʥʷ ʙʣʠʟʴʢʦ 3000 ʩʚʝʨʜʣʦʚʠʥ, ʧʨʠʟʥʘʯʝʥʠʭ 

ʜʣʷ ʚʠʜʦʙʫʚʘʥʥʷ 10 ʤʣʨʜ ʤ
3
 ʛʘʟʫ ʚ ʋʢʨʘʾʥʽ, ʩʫʢʫʧʥʽ ʚʠʢʠʜʠ ʉʆ2 ʚʽʜ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʨʦʙʽʪ ʚ ʘʪʤʦʩʬʝʨʫ ʩʪʘʥʦʚʠʪʠʤʫʪʴ ʥʝ ʤʝʥʰʝ 600 ʤʣʥ ʪ; 

¶ ʤʽʛʨʘʮʽʷ ʪʘ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʽ ʚʠʢʠʜʠ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʧʽʩʣʷ ʛʽʜʨʘʚʣʽʯʥʦʛʦ ʨʦʟʨʠʚʫ ʧʦ-

ʨʦʜʠ, ʧʦʪʨʘʧʣʷʥʥʷ ʛʘʟʫ ʫ ʚʦʜʦʟʘʙʽʨʥʽ ʩʠʩʪʝʤʠ ʢʦʤʫʥʘʣʴʥʦʛʦ ʚʦʜʦʛʦʩʧʦʜʘʨʩʪʚʘ ʧʨʠ-

ʣʝʛʣʠʭ ʪʝʨʠʪʦʨʽʡ. 

ʗʢ ʙʘʯʠʤʦ, ʝʢʦʣʦʛʽʯʥʽ ʥʘʩʣʽʜʢʠ ʤʦʞʫʪʴ ʙʫʪʠ ʜʦʚʦʣʽ ʩʫʪʪʻʚʠʤʠ, ʾʭ ʧʦʜʦ-

ʣʘʥʥʷ ʧʦʪʨʝʙʫʚʘʪʠʤʝ ʟʥʘʯʥʠʭ ʬʽʥʘʥʩʦʚʠʭ ʚʠʪʨʘʪ ʪʘ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʟʫʩʠʣʴ ʫʩʽʭ 

ʨʽʚʥʽʚ ʮʝʥʪʨʘʣʴʥʦʾ ʽ ʤʽʩʮʝʚʦʾ ʚʣʘʜʠ, ʰʠʨʦʢʦʛʦ ʟʘʣʫʯʝʥʥʷ ʪʘ ʽʥʬʦʨʤʫʚʘʥʥʷ ʛʨʦ-

ʤʘʜʩʴʢʦʩʪʽ. 

ɿʘ ʦʮʽʥʢʘʤʠ ʝʢʩʧʝʨʪʽʚ, ʤʘʩʰʪʘʙʥʝ ʚʠʜʦʙʫʚʘʥʥʷ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʚ ʋʢʨʘʾʥʽ 

ʤʦʞʝ ʨʦʟʧʦʯʘʪʠʩʴ ʥʝ ʨʘʥʽʰʝ 2017ï2022 ʨʨ. ʆʪʞʝ, ʯʘʩ ʜʣʷ ʚʨʘʭʫʚʘʥʥʷ ʫʩʽʭ ʩʧʝ-

ʮʠʬʽʯʥʠʭ ʧʠʪʘʥʴ, ʧʦʚôʷʟʘʥʠʭ ʟ ʝʢʦʣʦʛʽʯʥʦʶ ʥʝʙʝʟʧʝʢʦʶ ʨʦʟʨʦʙʢʠ ʮʴʦʛʦ ʚʠʜʫ ʧʘ-

ʣʠʚʘ, ʻ. ʇʠʪʘʥʥʷ ʧʨʦ ʝʢʦʣʦʛʽʯʥʫ ʙʝʟʧʝʢʫ ʧʨʠ ʚʠʜʦʙʫʪʢʫ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʚʠʥʠʢʘ-

ʶʪʴ ʽ ʚ ʋʢʨʘʾʥʽ. ɿʦʢʨʝʤʘ, ʮʝ ʧʠʪʘʥʥʷ ʙʫʣʦ ʧʦʨʫʰʝʥʦ 19 ʪʨʘʚʥʷ 2011 ʨ. ʥʘ ʩʧʽʣʴ-

ʥʦʤʫ ʟʘʩʽʜʘʥʥʽ ʜʝʧʫʪʘʪʩʴʢʠʭ ʢʦʤʽʩʽʡ ʃʴʚʽʚʩʴʢʦʾ, ʊʝʨʥʦʧʽʣʴʩʴʢʦʾ ʪʘ ɯʚʘʥʦ-

ʌʨʘʥʢʽʚʩʴʢʦʾ ʦʙʣʘʩʥʠʭ ʨʘʜ ʧʽʜ ʯʘʩ ʦʙʛʦʚʦʨʝʥʥʷ ʥʘʤʽʨʽʚ ʫʨʷʜʫ ʨʦʟʧʦʯʘʪʠ, ʟʘ ʽʥʚʝ-

ʩʪʠʮʽʡʥʦʾ ʧʽʜʪʨʠʤʢʠ ʽʥʦʟʝʤʥʠʭ ʝʥʝʨʛʝʪʠʯʥʠʭ ʢʦʤʧʘʥʽʡ, ʚʠʜʦʙʫʪʦʢ ʛʘʟʫ ʟʽ ʩʣʘʥʮʽʚ 

ʫ ʪʘʢ ʟʚʘʥʽʡ ʆʣʝʩʴʢʽʡ ʟʦʥʽ, ʷʢʘ ʦʭʦʧʣʶʻ ʟʥʘʯʥʫ ʯʘʩʪʠʥʫ ʪʝʨʠʪʦʨʽʾ ʟʘʭʽʜʥʠʭ ʦʙʣʘʩ-

ʪʝʡ. ʆʪʞʝ, ʯʣʝʥʘʤʠ ʧʦʩʪʽʡʥʠʭ ʜʝʧʫʪʘʪʩʴʢʠʭ ʢʦʤʽʩʽʡ ʟ ʝʢʦʣʦʛʽʯʥʠʭ ʧʠʪʘʥʴ ʚʩʝʙʽʯ-

ʥʦ ʨʦʟʛʣʷʥʫʪʦ ʥʝ ʪʽʣʴʢʠ ʧʝʨʩʧʝʢʪʠʚʠ ʮʽʻʾ ʩʧʨʘʚʠ, ʘʣʝ ʡ ʟʘʛʦʩʪʨʝʥʦ ʫʚʘʛʫ ʥʘ ʤʦʞ-

ʣʠʚʠʭ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʘʭ ʜʣʷ ʜʦʚʢʽʣʣʷ ʚʽʜ ʚʠʜʦʙʫʚʘʥʥʷ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʽ, ʚ 

ʨʝʟʫʣʴʪʘʪʽ, ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʥʘʨʘʟʽ ʫʪʨʠʤʘʪʠʩʷ ʚʽʜ ʥʘʜʘʥʥʷ ʧʦʛʦʜʞʝʥʥʷ ʱʦʜʦ 
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ʚʢʣʶʯʝʥʥʷ ʆʣʝʩʴʢʦʾ ʜʽʣʷʥʢʠ ʜʦ ʇʝʨʝʣʽʢʫ ʥʘʜʨ, ʷʢʽ ʤʦʞʥʘ ʥʘʜʘʚʘʪʠ ʚ ʢʦʨʠʩʪʫ-

ʚʘʥʥʷ, ʷʢ ʧʨʦ ʮʝ ʧʨʦʩʠʪʴ ʄʽʥʽʩʪʝʨʩʪʚʦ ʝʢʦʣʦʛʽʾ ʪʘ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ. 

ʄʽʢʨʦʟʝʤʣʝʪʨʫʩʠ (ʤʘʛʥʽʪʫʜʦʶ ʤʝʥʰ, ʷʢ 3 ʙʘʣʠ ʟʘ ʰʢʘʣʦʶ ʈʽʭʪʝʨʘ) ʪʘʢʦʞ ʻ 

ʥʝʚʽʜôʻʤʥʦʶ ʩʢʣʘʜʦʚʦʶ ʛʽʜʨʦʨʦʟʨʠʚʫ. ɺʦʥʠ ʥʝʩʫʪʴ ʜʫʞʝ ʥʝʚʝʣʠʢʠʡ ʨʠʟʠʢ ï ʚ̔ -

ʟʫʘʣʴʥʦ ʚʩʽ ʧʦʤʽʯʝʥʽ ʤʽʢʨʦʩʝʡʩʤʽʯʥʽ ʧʦʜʽʾ, ʧʦʚôʷʟʘʥʽ ʟ ʛʽʜʨʦʨʦʟʨʠʚʦʤ, ʤʘʶʪʴ ʤʘ-

ʛʥʽʪʫʜʫ ï 0,5 ʙʘʣʘ, ʮʝ ʥʘʙʘʛʘʪʦ ʥʠʞʯʝ ʚʽʜʯʫʪʥʦʛʦ ʙʝʟ ʦʙʣʘʜʥʘʥʥʷ ʨʽʚʥʷ. ʅʝʚʝʣʠ-

ʢʽ ʟʝʤʣʝʪʨʫʩʠ ʚ ʧʽʚʜʝʥʥʽʡ ʯʘʩʪʠʥʽ ʊʝʭʘʩʫ ʧʦʚôʷʟʘʥʽ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʚʠʜʦʙʫʪʢʫ 

ʥʘʬʪʠ ʽ ʧʣʘʩʪʦʚʦʾ ʚʦʜʠ, ʘʣʝ ʥʝ ʧʦʚôʷʟʘʥʽ  ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟ ʧʨʦʮʝʩʦʤ ʛʽʜʨʦʨʦʟʨʠ-

ʚʫ. ʉʝʡʩʤʽʯʥʽ ʨʫʭʠ ʚ ʧʝʨʽʦʜ 2009ï2011 ʨʨ. ʚ ʙʘʩʝʡʥʽ ʨ. ɻʦʨʥ, ɹʨʠʪʘʥʩʴʢʘ ʂʦʣʫ-

ʤʙʽʷ, ʙʫʣʠ ʚʠʢʣʠʢʘʥʽ ʥʘʛʥʽʪʘʥʥʷʤ ʬʣʶʾʜʫ ʧʽʜ ʯʘʩ ʛʽʜʨʦʨʦʟʨʠʚʫ ʧʦʙʣʠʟʫ ʧʝʨʝʜʦ-

ʚʠʭ  ʨʦʟʣʦʤʽʚ, ʘʣʝ ʪʽʣʴʢʠ ʦʜʠʥ ʟ ʮʠʭ ʚʠʧʘʜʢʽʚ ʤʦʞʥʘ ʙʫʣʦ çʚʽʜʯʫʪʠè ʥʘ ʧʦʚʝʨʭʥʽ 

ʟʝʤʣʽ ʽ ʥʽʷʢʦʾ ʰʢʦʜʠ ʮʝ ʥʝ ʧʨʠʥʝʩʣʦ. 

ɹʽʣʴʰʽʩʪʴ ʟʝʤʣʝʪʨʫʩʽʚ, ʱʦ ʧʨʠʧʠʩʫʶʪʴʩʷ ʛʽʜʨʦʨʦʟʨʠʚʫ, ʧʦʚôʷʟʘʥʽ ʟ 

ʽʥôʻʢʮʽʻʶ ʚʽʜʧʨʘʮʴʦʚʘʥʦʾ (ʩʪʽʯʥʦʾ) ʚʦʜʠ ʚ ʩʚʝʨʜʣʦʚʠʥʫ ʛʣʠʙʦʢʦ ʧʽʜ ʟʝʤʣʝʶ. ʎʝ 

ʤʦʞʝ ʧʦʨʫʰʠʪʠ ʬʣʶʾʜʥʠʡ ʙʘʣʘʥʩ ʚ ʧʦʨʦʜʘʭ ʽ ʥʘʧʨʫʞʝʥʥʷ ʟʝʤʥʦʾ ʢʦʨʠ ʧʦʙʣʠʟʫ 

ʨʦʟʣʦʤʫ. ɿʘʛʘʣʦʤ, ʮʽ, ʪ.ʟ. ʩʚʝʨʜʣʦʚʠʥʠ ʜʣʷ ʧʦʛʣʠʥʘʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ ʥʝʩʫʪʴ ʥʝʚʝ-

ʣʠʢʠʡ ʨʠʟʠʢ ʽʥʜʫʢʦʚʘʥʦʾ ʩʝʡʩʤʽʯʥʦʩʪʽ ʽ, ʧʦʨʽʚʥʷʥʦ ʟ ʾʭʥʴʦʶ  ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ, 

ʙʫʣʦ ʟʘʬʽʢʩʦʚʘʥʦ ʥʝʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʩʝʡʩʤʽʯʥʠʭ ʧʦʜʽʡ. ʇʨʦʪʝ, ʟʝʤʣʝʪʨʫʩ ʚ 

ʆʢʣʘʭʦʤʽ ʤʘʛʥʽʪʫʜʦʶ 5,7 ʙʘʣʘ ʚ 2011 ʨ. ʙʫʚ ʧʦʚôʷʟʘʥʠʡ ʟʽ ʩʧʫʩʢʦʤ ʪʝʭʥʽʯʥʠʭ 

ʚʦʜ ʚʽʜ ʚʠʜʦʙʫʪʢʫ ʥʘʬʪʠ. ʆʯʝʚʠʜʥʦ, ʱʦ ʜʝʷʢʽ ʧʣʦʱʽ ʥʘ ʩʝʨʝʜʥʴʦʤʫ ʟʘʭʦʜʽ ʉʐɸ 

ʩʭʠʣʴʥʽ ʜʦ ʧʨʦʮʝʩʫ ʧʽʜ ʥʘʟʚʦʶ çʜʠʥʘʤʽʯʥʠʡ ʧʫʩʢè, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʚʽʜʜʘ-

ʣʝʥʽ ʟʝʤʣʝʪʨʫʩʠ ʤʦʞʫʪʴ ʚʠʢʣʠʢʘʪʠ ʥʝʚʝʣʠʢʽ ʟʝʤʣʝʪʨʫʩʠ ʚʟʜʦʚʞ ʨʦʟʣʦʤʫ, ʱʦ 

çʢʨʠʪʠʯʥʦ ʟʘʚʘʥʪʘʞʝʥʽè ʩʚʝʨʜʣʦʚʠʥʘʤʠ ʜʣʷ ʧʦʛʣʠʥʘʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ. ʗʢʱʦ 

ʩʪʨʘʪʝʛʽʷ ʨʦʟʨʦʙʣʝʥʘ ʜʣʷ ʤʽʥʽʤʽʟʘʮʽʾ ʚʧʣʠʚʫ ʮʠʭ ʩʚʝʨʜʣʦʚʠʥ ʥʘ ʙʘʣʘʥʩ ʧʽʜʟʝʤ-

ʥʠʭ ʬʣʶʾʜʽʚ, ʪʦ ʨʠʟʠʢ ʽʥʜʫʢʦʚʘʥʦʾ ʩʝʡʩʤʽʯʥʦʩʪʽ ʙʫʜʝ ʟʤʝʥʰʝʥʦ. 

ɿʘʧʘʩʠ ɭʚʨʦʧʠ ʚ 639 Tcf ʤʦʞʥʘ ʧʦʨʽʚʥʷʪʠ ʟ ʟʘʧʘʩʘʤʠ ɸʤʝʨʠʢʠ, ʱʦ ʥʘʨʘʭʦ-

ʚʫʶʪʴ 862 Tcf, ʘʣʝ ʪʫʪ ʽʩʥʫʶʪʴ ʽʥʰʽ ʬʘʢʪʦʨʠ. ɭʚʨʦʧʝʡʩʴʢʘ ʛʝʦʣʦʛʽʷ ʻ ʙʽʣʴʰ 

ʩʢʣʘʜʥʦʶ, ʟ ʛʣʠʙʦʢʦʟʘʥʫʨʝʥʠʤʠ ʩʣʘʥʮʷʤʠ, ʘ ʦʪʞʝ ʚʠʜʦʙʫʪʦʢ ʛʘʟʫ ʪʫʪ ʻ ʙʽʣʴʰ 

ʟʘʪʨʘʪʥʠʡ. ɿʛʽʜʥʦ ʟ ʜʘʥʠʤʠ ɼʦʡʯ-ʙʘʥʢʫ, ʚʘʨʪʽʩʪʴ ʩʚʝʨʜʣʦʚʠʥʠ ʫ ɭʚʨʦʧʽ ʤʦʞʝ 

ʧʝʨʝʚʠʱʫʚʘʪʠ ʚʘʨʪʽʩʪʴ ʩʚʝʨʜʣʦʚʠʥʠ ʫ ʉʐɸ ʚ 3,5 ʨʘʟʠ. 

ʋ ɺʝʣʠʢʽʡ ɹʨʠʪʘʥʽʾ ʧʨʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʽʜʨʦʨʦʟʨʠʚʽʚ ʥʝ ʙʫʣʦ ʰʠʨʦʢʦʛʦ ʨʦʟ-

ʛʦʣʦʩʫ, ʧʦʢʠ ʥʝ ʩʪʘʣʦʩʷ 2 ʥʝʚʝʣʠʢʠʭ ʟʝʤʣʝʪʨʫʩʠ (3,2 ʽ 2,4 ʙʘʣʠ) ʚ ʃʘʥʢʘʰʠʨʽ ʫ 

2011 ʨ. ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʛʽʜʨʦʟʨʠʚʽʚ ʫ ʩʚʝʨʜʣʦʚʠʥʘʭ. ʎʝʡ ʧʨʦʮʝʩ ʬʘʢʪʠʯʥʦ ʨʦ-

ʟʧʦʯʘʚʩʷ ʫ 70-ʭ ʨʦʢʘʭ, ʚʩʴʦʛʦ ʙʫʣʦ ʟʘʜʽʷʥʝ 200 ʩʚʝʨʜʣʦʚʠʥ ʥʘ ʫʟʙʝʨʝʞʞʽ ʽ ʱʝ 

ʙʽʣʴʰʝ ʫ ʇʽʚʥʽʯʥʦʤʫ ʤʦʨʽ. ɹʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʨʽʟʥʽ ʝʢʩʧʝʨʠʤʝʥʪʠ: ʥʘʧʨʠʢʣʘʜ, 

ʃʽʜʩʝʡʩʴʢʘ ʥʘʬʪʦʚʘ ʩʚʝʨʜʣʦʚʠʥʘ ʟʘʟʥʘʣʘ ʨʦʟʨʠʚʫ ʫ ʚʝʨʝʩʥʽ 1991 ʨ. ʽʟ ʚʠʢʦʨʠʩ-

ʪʘʥʥʷʤ ʤʽʢʨʦʙʽʘʣʴʥʦʾ ʢʠʩʣʦʪʠ ʚ ʷʢʦʩʪʽ ʘʛʝʥʪʘ ʜʣʷ ʨʦʟʨʠʚʫ (ʚʦʥʘ ʚʽʜʦʤʘ ʱʝ ʷʢ 

ʤʘʨʤʽʪ, ʜʨʽʞʜʞʦʚʠʡ ʽ ʨʦʩʣʠʥʥʠʡ ʝʢʩʪʨʘʪ). ʊʝʦʨʝʪʠʯʥʦ ʤʘʨʤʽʪ (ʽ ʤʝʣʷʩʠ) ʻ ʧʨʦ-

ʜʫʢʪʦʤ ʭʘʨʯʫʚʘʥʥʷ ʜʣʷ ʩʧʝʮʽʘʣʴʥʠʭ ʙʘʢʪʝʨʽʡ, ʷʢʽ ʚʠʜʽʣʷʶʪʴ ʢʠʩʣʦʪʫ ʜʣʷ ʨʦʟʯʠ-

ʥʝʥʥʷ ʢʘʨʙʦʥʘʪʥʦʾ ʧʦʨʦʜʠ. ʅʘ ʞʘʣʴ, ʥʠʤʠ ʪʘʢʦʞ ʭʘʨʯʫʶʪʴʩʷ ʽ ʧʨʠʨʦʜʥʽ ʙʘʢʪʝ-

ʨʽʾ, ʱʦ ʚʠʨʦʙʣʷʶʪʴ ʩʽʨʢʦʚʦʜʝʥʴ. ʉʚʝʨʜʣʦʚʠʥʘ ʪʘʢʦʞ ʨʦʟʨʠʚʘʣʘʩʴ ʪʠʧʦʚʠʤ ʧʽ-

ʱʘʥʠʤ ʨʦʟʨʠʚʥʠʢʦʤ ʜʦ ʪʦʛʦ, ʷʢ ʟʘʩʪʦʩʦʚʫʚʘʚʩʷ ʤʘʨʤʽʪ.  

ʗʢ ʧʨʠʢʣʘʜ ʤʦʥʽʪʦʨʠʥʛʫ ʝʢʦʣʦʛʦ-ʛʝʦʣʦʛʽʯʥʠʭ ʥʝʙʝʟʧʝʢ ʤʦʞʥʘ ʥʘʚʝʩʪʠ 

ʩʚʝʨʜʣʦʚʠʥʫ, ʚ ʷʢʽʡ ʚʧʝʨʰʝ ʫ ʇʦʣʴʱʽ ʙʫʚ ʟʘʩʪʦʩʦʚʘʥʠʡ ʛʽʜʨʦʨʦʟʨʠʚ ʥʘ 
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ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ ʜʽʣʷʥʮʽ. ʎʷ ʩʚʝʨʜʣʦʚʠʥʘ ʙʫʣʘ ʧʨʦʙʫʨʝʥʘ ʚ ʨʘʤʢʘʭ ʣʽʮʝʥʟʽʾ ʥʘ 

ʧʦʰʫʢ ʽ ʨʦʟʚʽʜʢʫ ʥʝʪʨʘʜʠʮʽʡʥʠʭ ʧʦʢʣʘʜʽʚ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ ˉ 16 ʚʽʜ 2007 ʨ. ɺ 

ʨʘʤʢʘʭ ʧʦʰʫʢʦʚʠʭ ʨʦʙʽʪ ʫ 2010 ʨ. ʧʨʦʙʫʨʝʥʦ ʚʝʨʪʠʢʘʣʴʥʫ ʩʚʝʨʜʣʦʚʠʥʫ LE-1 

ʛʣʠʙʠʥʦʶ ʙʣʠʟʴʢʦ 3,5 ʢʤ. ɺ ʥʽʡ ʧʨʦʚʝʜʝʥʦ ʧʨʦʙʥʠʡ ʛʽʜʨʦʨʦʟʨʠʚ ʥʝʚʝʣʠʢʦʾ 

ʩʠʣʠ. ʋ ʯʝʨʚʥʽ 2011 ʨ. ʟʘʚʝʨʰʝʥʦ ʙʫʨʽʥʥʷ ʜʨʫʛʦʾ ʩʚʝʨʜʣʦʚʠʥʠ ʟ ʛʦʨʠʟʦʥʪʘʣʴʥʦʶ 

ʜʽʣʷʥʢʦʶ LE-2ʅ. ʇʦʚʥʘ ʛʣʠʙʠʥʘ ʩʚʝʨʜʣʦʚʠʥʠ ʩʪʘʥʦʚʠʪʴ 4075 ʤ, ʛʦʨʠʟʦʥʪʘʣʴʥʘ 

ʯʘʩʪʠʥʘ ʤʘʻ ʜʦʚʞʠʥʫ 1000 ʤ. 

ʇʦʤʽʯʝʥʦ ʧʽʜʚʠʱʝʥʠʡ ʨʽʚʝʥʴ ʰʫʤʫ ʧʽʜ ʯʘʩ ʨʦʟʨʠʚʫ. ʅʝ ʚʽʜʟʥʘʯʝʥʦ ʚʧʣʠʚʫ 

ʨʦʙʽʪ, ʧʦʚôʷʟʘʥʠʭ ʟ ʛʽʜʨʦʨʦʟʨʠʚʦʤ, ʥʘ ʷʢʽʩʪʴ ʧʦʚʝʨʭʥʝʚʠʭ ʽ ʧʽʜʟʝʤʥʠʭ ʚʦʜ, ʘ ʩʘʤ 

ʟʘʙʽʨ ʚʦʜʠ ʥʝ ʚʧʣʠʥʫʚ ʥʘ ʟʤʝʥʰʝʥʥʷ ʟʘʧʘʩʽʚ ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʚ ʨʘʡʦʥʽ ʙʫʨʦʚʦʾ. 

ʇʨʦʚʝʜʝʥʥʷ ʛʽʜʨʦʨʦʟʨʠʚʫ ʥʝ ʚʠʢʣʠʢʘʣʦ ʥʘ ʧʦʚʝʨʭʥʽ ʞʦʜʥʠʭ ʢʦʣʠʚʘʥʴ ʘʙʦ 

ʩʪʨʫʩʽʚ, ʷʢʽ ʤʦʛʣʠ ʙ ʩʪʚʦʨʠʪʠ ʥʝʙʝʟʧʝʢʫ ʜʣʷ ʙʫʜʠʥʢʽʚ ʯʠ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. 

ʈʦʙʦʪʠ ʥʝ ʚʧʣʠʥʫʣʠ ʥʘ ʩʪʘʥ ʘʪʤʦʩʬʝʨʠ. ɺʠʚʽʣʴʥʝʥʠʡ ʛʘʟ ʟʥʝʰʢʦʜʞʫʚʘʚʩʷ ʚ 

ʧʦʭʽʜʥʽ, ʜʝ ʧʨʦʭʦʜʠʪʴ ʦʢʠʩʥʝʥʥʷ ʚʫʛʣʝʚʦʜʥʽʚ ʪʘ ʽʥʰʠʭ ʩʫʧʫʪʥʽʭ ʛʘʟʽʚ. 

ɸʢʪʠʚʥʠʤ ʜʞʝʨʝʣʦʤ ʟʘʙʨʫʜʥʝʥʥʷ ʙʫʣʠ ʜʠʟʝʣʴʥʽ ʜʚʠʛʫʥʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʜʣʷ ʧʨʠʚʝʜʝʥʥʷ ʚ ʜʽʶ ʦʙʣʘʜʥʘʥʥʷ. ʆʜʥʘʢ, ʟʘʤʽʨʠ ʩʪʘʥʫ ʯʠʩʪʦʪʠ ʘʪʤʦʩʬʝʨʠ ʟ 

ʥʘʚʽʪʨʷʥʦʛʦ, ʧʦʪʝʥʮʽʡʥʦʛʦ ʥʘʧʨʷʤʢʫ ʧʦʰʠʨʝʥʥʷ ʧʨʦʜʫʢʪʽʚ ʟʛʦʨʷʥʥʷ ʥʝ ʚʠʷʚʠʣʠ 

ʧʝʨʝʚʠʱʝʥʥʷ ʜʽʶʯʠʭ ʩʪʘʥʜʘʨʪʽʚ. 

ʆʩʥʦʚʥʠʤ ʜʞʝʨʝʣʦʤ ʰʫʤʫ ʧʽʜ ʯʘʩ ʛʽʜʨʦʨʦʟʨʠʚʫ ʙʫʣʘ ʨʦʙʦʪʘ ʜʠʟʝʣʴʥʠʭ 

ʜʚʠʛʫʥʽʚ ʚʠʩʦʢʦʾ ʧʦʪʫʞʥʦʩʪʽ. ʅʘ ʤʝʞʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʙʽʣʷ ʦʛʦʨʦʞʽ ʟʘʨʝʻʩʪʨʦʚʘʥʦ 

ʢʦʨʦʪʢʦʪʨʠʚʘʣʽ ʰʫʤʠ ʥʘ ʨʽʚʥʽ 77,5 ʜɹ. ʇʽʩʣʷ ʚʨʘʭʫʚʘʥʥʷ ʬʦʥʫ ʽ ʪʨʠʚʘʣʦʩʪʽ 

ʨʦʙʦʪʠ ʨʽʚʥʦʚʘʞʥʠʡ ʨʽʚʝʥʴ ʟʚʫʢʫ ʜʦʩʷʛʘʚ 76 ʜɹ. ʈʘʟʦʤ ʟʽ ʟʨʦʩʪʘʥʥʷʤ ʚʽʜʩʪʘʥʽ 

ʚʽʥ ʟʘʪʫʭʘʚ. ɹʽʣʷ ʞʠʪʣʦʚʠʭ ʙʫʜʠʥʢʽʚ ʜʦʩʷʛʘʚ ʨʽʚʥʷ 53,8 ʜɹ, ʥʝ ʧʝʨʝʚʠʱʫʶʯʠ 

ʜʦʧʫʩʪʠʤʦʛʦ ʨʽʚʥʷ ʰʫʤʫ ʚ ʜʦʚʢʽʣʣʽ ʜʣʷ ʜʝʥʥʦʛʦ ʯʘʩʫ, ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʥʘ 55 ʜɹ. 

ɻʽʜʨʦʨʦʟʨʠʚ ʥʝ ʚʠʢʣʠʢʘʚ ʞʦʜʥʠʭ ʟʤʽʥ ʫ ʩʢʣʘʜʽ ˇʨʫʥʪʦʚʠʭ ʛʘʟʽʚ, ʷʢʽ 

ʜʦʩʣʽʜʞʫʚʘʣʠʩʴ ʥʘ ʧʨʝʜʤʝʪ ʢʦʥʮʝʥʪʨʘʮʽʾ ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʨʘʜʦʥʫ ʪʘ ʤʝʪʘʥʫ. ʅʝ 

ʚʠʷʚʣʝʥʦ ʪʘʢʦʞ ʤʝʪʘʥʫ ʚ ʟʦʥʽ ʘʝʨʘʮʽʾ ʢʨʠʥʠʮʽ ʥʘ ʪʝʨʠʪʦʨʽʾ ʙʫʨʦʚʦʾ. ʇʨʦʚʝʜʝʥʥʷ 

ʛʽʜʨʦʨʦʟʨʠʚʫ ʥʝ ʚʠʢʣʠʢʘʣʦ ʨʦʟʢʨʠʪʪʷ ʰʣʷʭʽʚ ʤʽʛʨʘʮʽʾ ʜʣʷ ʛʘʟʽʚ ʽʟ ʟʝʤʥʠʭ ʛʣʠʙʠʥ 

ʥʽ ʚ ʨʘʡʦʥʽ ʩʚʝʨʜʣʦʚʠʥʠ, ʥʽ ʫ ʩʘʤʽʡ ʧʨʠʩʚʝʨʜʣʦʚʠʥʥʽʡ ʟʦʥʽ. 

ɻʽʨʥʠʯʝ ʧʽʜʧʨʠʻʤʩʪʚʦ ʃʝʙʻʥʴ ʩʢʣʘʜʘʣʦ ʝʣʝʤʝʥʪ ʣʘʥʜʰʘʬʪʫ ʛʤʽʥʠ ʅʦʚʘ 

ɺʻʩʴ ʃʝʤʙʦʨʩʴʢʘ ʙʘʛʘʪʦ ʤʽʩʷʮʽʚ. ʅʘ ʜʫʤʢʫ ʤʽʩʮʝʚʦʾ ʛʨʦʤʘʜʠ, ʚʦʥʦ ʥʝ 

ʩʪʚʦʨʶʚʘʣʦ  ʧʦʤʽʪʥʦʛʦ ʧʦʛʽʨʰʝʥʥʷ ʣʘʥʜʰʘʬʪʫ. ɺʧʣʠʚ ʥʘ ʧʦʚʝʨʭʥʶ ʪʝʨʠʪʦʨʽʾ 

ʧʦʣʷʛʘʚ, ʧʝʨʝʜʫʩʽʤ, ʫ ʟʙʽʣʴʰʝʥʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʯʝʨʝʟ ʚʩʪʘʥʦʚʣʝʥʥʷ ʦʙʣʘʜʥʘʥʥʷ 

ʽ ʤʘʪʝʨʽʘʣʽʚ ʥʘ ʪʝʨʠʪʦʨʽʾ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

ʇʨʦʚʝʜʝʥʥʷ ʛʽʜʨʦʨʦʟʨʠʚʫ ʥʝ ʚʠʢʣʠʢʘʣʦ ʥʘ ʧʦʚʝʨʭʥʽ ʞʦʜʥʠʭ ʢʦʣʠʚʘʥʴ ʪʘ 

ʩʪʨʫʩʽʚ, ʷʢʽ ʤʦʛʣʠ ʙ ʩʪʚʦʨʠʪʠ ʟʘʛʨʦʟʫ ʜʣʷ ʙʫʜʠʥʢʽʚ ʯʠ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ɺ 

ʨʝʟʫʣʴʪʘʪʽ ʡʦʛʦ ʧʨʦʚʝʜʝʥʥʷ ʫʪʚʦʨʠʣʘʩʴ ʥʝʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʪʚʝʨʜʠʭ ʚʽʜʭʦʜʽʚ, ʷʢʽ 

ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʥʘ ʨʝʢʫʣʴʪʠʚʦʚʘʥʦʤʫ ʢʦʤʫʥʘʣʴʥʦʤʫ ʩʤʽʪʪʻʟʚʘʣʠʱʽ. ɺʝʣʠʢʫ 

ʯʘʩʪʢʫ ʚ ʾʭ ʤʘʩʽ ʩʪʘʥʦʚʠʚ ʥʝʚʠʢʦʨʠʩʪʘʥʠʡ ʢʚʘʨʮʦʚʠʡ ʧʽʩʦʢ. ɿʚʦʨʦʪʥʠʡ ʨʦʟʯʠʥ 

ʛʽʜʨʦʨʦʟʨʠʚʫ ʚʠʷʚʠʚʩʷ ʩʫʙʩʪʘʥʮʽʻʶ ʟʽ ʟʤʽʥʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʘʣʝ, ʟʘʛʘʣʦʤ, ʟ 

ʚʝʣʠʢʠʤ ʚʤʽʩʪʦʤ ʭʽʤʽʯʥʠʭ ʽ ʪʦʢʩʠʯʥʠʭ ʨʝʯʦʚʠʥ. 

ʊʝʭʥʦʣʦʛʽʯʥʽ ʨʦʟʯʠʥʠ ʟʥʘʭʦʜʠʣʠʩʴ ʧʽʜ ʧʦʩʪʽʡʥʠʤ ʢʦʥʪʨʦʣʝʤ ð ʾʭ ʚʠʪʽʢ ʫ 

ʜʦʚʢʽʣʣʷ ʙʫʚ ʥʝʤʦʞʣʠʚʠʤ. ɿʘʚʜʷʢʠ ʟʘʩʪʦʩʫʚʘʥʥʶ ʣʽʥʽʾ ʜʣʷ ʦʯʠʩʪʢʠ ʚʝʣʠʢʫ 

ʯʘʩʪʠʥʫ ʟʚʦʨʦʪʥʦʛʦ ʨʦʟʯʠʥʫ ʚʠʢʦʨʠʩʪʘʥʦ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʥʘʩʪʫʧʥʦʛʦ ʧʨʦʮʝʩʫ 
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ʛʽʜʨʦʨʦʟʨʠʚʫ ʚ ʽʥʰʽʡ ʩʚʝʨʜʣʦʚʠʥʽ. ʈʽʜʢʽ ʚʽʜʭʦʜʠ ʙʫʣʠ ʧʝʨʝʜʘʥʽ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ ʫʪʠʣʽʟʘʮʽʾ. 

ʊʘʢʦʞ ʥʝ ʚʠʷʚʣʝʥʦ ʚʧʣʠʚʫ ʧʦʚôʷʟʘʥʠʭ ʽʟ ʛʽʜʨʦʨʦʟʨʠʚʦʤ ʨʦʙʽʪ ʥʘ ʷʢʽʩʪʴ 

ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ. ʅʝ ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʩʢʘʨʛ ʥʘ ʚʠʢʠʜ ʟʘʙʨʫʜʥʝʥʴ ʫ ʜʦʚʢʽʣʣʷ. 

ʈʦʙʦʪʠ ʥʘ ʛʣʠʙʠʥʽ ʥʝ ʚʧʣʠʥʫʣʠ ʥʘ ʛʽʜʨʦʣʦʛʽʯʥʽ ʫʤʦʚʠ ʥʘʚʢʦʣʦ ʙʫʨʦʚʦʾ. 

ɺʨʘʭʦʚʫʶʯʠ ʟʘʚʯʘʩʥʫ ʟʘʛʦʪʽʚʣʶ ʚʦʜʠ ʜʣʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʦʪʨʝʙ ʫ 

ʧʦʚʝʨʭʥʝʚʠʭ ʟʙʽʨʥʠʢʘʭ, ʧʨʦʮʝʩ ʛʽʜʨʦʨʦʟʨʠʚʫ, ʥʝ ʜʠʚʣʷʯʠʩʴ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʤʘʡʞʝ 18 000 ʤ
3
 ʚʦʜʠ ʟ ʚʦʜʦʥʦʩʥʦʛʦ ʛʦʨʠʟʦʥʪʫ, ʥʝ ʚʧʣʠʥʫʚ ʥʘ ʟʤʝʥʰʝʥʥʷ 

ʟʘʧʘʩʽʚ ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʫ ʨʘʡʦʥʽ ʙʫʨʦʚʦʾ. ʎʝ ʩʪʘʣʦ ʤʦʞʣʠʚʠʤ ʪʦʤʫ, ʱʦ ʟʘʙʽʨ ʚʦʜʠ 

ʧʨʦʚʦʜʠʚʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʦʜʥʦ-ʧʨʘʚʦʚʦʛʦ ʜʦʟʚʦʣʫ ʧʨʦʪʷʛʦʤ ʢʽʣʴʢʦʭ ʤʽʩʷʮʽʚ. 

ɺʨʘʭʦʚʫʶʯʠ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʽ ʫʤʦʚʠ ʨʝʛʽʦʥʫ, ʙʫʣʦ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʚʠʢʦʥʘʥʥʷ 

ʧʨʦʪʷʛʦʤ 4 ʨʦʢʽʚ ʢʦʥʪʨʦʣʴʥʠʭ ʟʘʤʽʨʽʚ ʧʝʚʥʠʭ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫ 

ʧʫʥʢʪʘʭ ʜʦʩʣʽʜʞʝʥʴ, ʟʦʩʝʨʝʜʞʝʥʠʭ ʫ ʥʘʧʨʷʤʘʭ ʪʝʯʽʾ ʧʽʜʟʝʤʥʠʭ ʚʦʜ. 

ɹʫʣʦ ʧʨʦʚʝʜʝʥʦ ʪʘʢʦʞ ʩʝʡʩʤʽʯʥʠʡ ʤʦʥʽʪʦʨʠʥʛ. ɿʘʤʽʨʠ, ʷʢʽ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 

ʧʝʨʽʦʜ ʟ 15 ʣʠʧʥʷ ʜʦ 30 ʚʝʨʝʩʥʷ 2011 ʨ., ʜʦʟʚʦʣʠʣʠ ʚʠʟʥʘʯʠʪʠ ʨʽʚʝʥʴ ʩʝʡʩʤʽʯʥʠʭ 

ʟʙʫʨʝʥʴ ʧʝʨʝʜ ʧʦʯʘʪʢʦʤ ʧʨʦʮʝʩʫ ʛʽʜʨʦʨʦʟʨʠʚʫ, ʧʽʜ ʯʘʩ ʥʴʦʛʦ ʪʘ ʟʘʨʝʻʩʪʨʫʚʘʪʠ 

ʩʝʡʩʤʽʯʥʽ ʚʠʧʘʜʢʠ, ʱʦ ʤʦʞʫʪʴ ʧʨʦʷʚʣʷʪʠʩʷ ʽʟ ʟʘʧʽʟʥʝʥʥʷʤ. ɺʠʢʦʨʠʩʪʘʥʦ 10 

ʤʦʙʽʣʴʥʠʭ ʩʝʡʩʤʽʯʥʠʭ ʩʪʘʥʮʽʡ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʥʘ ʚʽʜʜʘʣʽ ʚʽʜ 1 ʜʦ 25 ʢʤ ʚʽʜ 

ʩʚʝʨʜʣʦʚʠʥʠ. 

ɺ ɺʝʣʠʢʽʡ ɹʨʠʪʘʥʽʾ ʪʘʢʦʞ ʽʩʥʫʶʪʴ ʩʝʨʡʦʟʥʽ ʧʦʙʦʶʚʘʥʥʷ ʱʦʜʦ ʝʢʦʣʦʛʽʯʥʠʭ 

ʘʩʧʝʢʪʽʚ ʧʨʦʮʝʩʫ ʚʠʜʦʙʫʪʢʫ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ. ʆʜʥʠʤ ʽʟ ʧʦʙʦʶʚʘʥʴ ʪʠʭ, ʭʪʦ ʚʠ-

ʩʪʫʧʘʶʪʴ ʧʨʦʪʠ ʮʴʦʛʦ ʧʨʦʮʝʩʫ, ʻ ʧʠʪʘʥʥʷ ʚʠʚʽʣʴʥʝʥʥʷ ʛʘʟʫ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʭʽ-

ʤʽʢʘʣʽʡ ʧʽʜ ʯʘʩ ʛʽʜʨʦʨʦʟʨʠʚʫ. ɺʦʥʠ ʤʦʞʫʪʴ ʧʦʪʨʘʧʠʪʠ ʷʢ ʚ ʘʪʤʦʩʬʝʨʫ, ʪʘʢ ʽ ʚ 

ʛʨʫʥʪʦʚʽ ʚʦʜʠ, ʩʪʚʦʨʶʶʯʠ ʟʘʛʨʦʟʫ ʤʽʩʮʝʚʠʤ ʜʞʝʨʝʣʘʤ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ. ʗʢʱʦ 

ʧʨʘʚʠʣʴʥʦ ʜʽʷʪʠ, ʟʦʢʨʝʤʘ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʷʢ ʩʣʽʜ ʟʘʮʝʤʝʥʪʦʚʘʥʠʭ ʢʦʣʦʥ ʦʙʩʘʜ-

ʥʠʭ ʪʨʫʙ ʽ ʟʘʭʠʩʪʫ ʤʽʩʮʴ ʙʫʨʽʥʥʷ ʚʽʜ ʚʠʧʘʜʢʦʚʦʛʦ ʧʦʧʘʜʘʥʥʷ ʨʽʜʠʥʠ, ʪʦ ʤʘʣʦʡ-

ʤʦʚʽʨʥʦ, ʱʦ ʚʠʜʦʙʫʚʘʥʥʷ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʧʨʠʚʝʜʝ ʜʦ ʧʦʰʢʦʜʞʝʥʥʷ ʥʘʚʢʦʣʠʰ-

ʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɹʘʛʘʪʦ ʪʘʢʠʭ ʚʠʧʘʜʢʽʚ, ʟʦʢʨʝʤʘ ʫ ʉʐɸ, ʧʽʩʣʷ ʜʦʩʣʽʜʞʝʥʥʷ 

ʚʢʘʟʫʶʪʴ ʥʘ ʥʝʛʣʠʙʦʢʦ ʟʘʣʝʛʣʠʡ ʙʽʦʛʝʥʥʠʡ ʛʘʟ, ʷʢʠʡ ʽ ʚʽʜʧʦʚʽʜʘʣʴʥʠʡ ʟʘ ʟʘʙʨʫ-

ʜʥʝʥʥʷ. 

ʉʪʦʩʦʚʥʦ ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ ʧʨʦʮʝʩʫ ʚʠʜʦʙʫʪʢʫ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʢʦʤʧʘ-

ʥʽʻʶ Ground Gas Solution Ltd (GGS) ʟʨʦʙʣʝʥʦ ʚʠʩʥʦʚʦʢ, ʱʦ ʚ ʧʨʦʤʠʩʣʦʚʽʡ 

ʧʨʘʢʪʠʮʽ ʽʩʥʫʶʪʴ ʜʚʘ ʢʣʶʯʦʚʠʭ ʘʩʧʝʢʪʠ ʤʦʥʽʪʦʨʠʥʛʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦ-

ʚʠʱʘ, ʥʘ ʷʢʽ ʥʝ ʟʚʝʨʪʘʣʠ ʫʚʘʛʫ. ʇʝʨʰʠʡ ʘʩʧʝʢʪ ï ʮʝ ʧʦʪʨʝʙʘ ʫ ʚʠʚʯʝʥʥʽ ʙʘʟʦʚʦʾ 

ʣʽʥʽʾ ʧʦʢʘʟʥʠʢʽʚ ʟʘʙʨʫʜʥʝʥʥʷ, ʪʦʙʪʦ ʚʠʷʚʣʝʥʥʷ ʟʤʽʥ ʫ ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʩʝʨʝʜʦ-

ʚʠʱʽ ʷʢ ʜʦ ʧʨʦʮʝʩʫ ʛʽʜʨʦʨʦʟʨʠʚʫ ʪʘʢ ʽ ʧʽʜ ʯʘʩ ʪʘ ʧʽʩʣʷ ʥʴʦʛʦ. ʎʷ ʙʘʟʦʚʘ ʣʽʥʽʷ ʧʦ-

ʚʠʥʥʘ ʚʠʤʽʨʶʚʘʪʠʩʴ ʥʘ ʧʨʦʪʷʟʽ ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ ʟ ʪʠʤ, ʱʦʙ ʧʨʠʡʥʷʪʠ ʜʦ ʫʚʘʛʠ 

ʙʫʜʴ-ʷʢʽ ʟʥʘʯʥʽ ʟʤʽʥʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɯʥʰʦʶ ʧʨʦʙʣʝʤʦʶ ʧʨʦʮʝʩʫ 

ʤʦʥʽʪʦʨʠʥʛʫ ʙʫʣʦ ʪʝ,  ʱʦ ʚʽʥ ʚʽʜʙʫʚʘʚʩʷ ʧʝʨʽʦʜʠʯʥʦ, ʪʦʙʪʦ ʥʝ ʥʘ ʧʦʩʪʽʡʥʽʡ ʦʩ-

ʥʦʚʽ. ʊʦʤʫ ʢʦʤʧʘʥʽʷ GGS ʚʠʨʽʰʠʣʘ ʨʦʟʨʦʙʠʪʠ ʤʝʪʦʜʠ ʧʦʩʪʽʡʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʟ 

ʤʝʪʦʶ ʚʠʤʽʨʶʚʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʛʘʟʽʚ. ʎʝ ï ʤʝʪʘʥ, ʤʦʥʦʦʢʩʠʜ 

ʚʫʛʣʝʮʶ, ʜʠʦʢʩʠʜ ʚʫʛʣʝʮʶ, ʩʽʨʢʦʚʦʜʝʥʴ ʨʘʟʦʤ ʟ ʣʝʪʢʠʤʠ ʦʨʛʘʥʽʯʥʠʤʠ ʩʧʦʣʫʢʘ-

ʤʠ. ʊʘʢʦʞ ʥʝʦʙʭʽʜʥʠʡ ʧʦʩʪʽʡʥʠʡ ʟʘʤʽʨ ʘʪʤʦʩʬʝʨʥʦʛʦ ʪʠʩʢʫ, ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʪʠ-
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ʩʢʫ ʚ ʩʚʝʨʜʣʦʚʠʥʽ. ʎʽ ʚʠʤʽʨʶʚʘʥʥʷ ʧʨʦʚʦʜʷʪʴ ʟʘʟʚʠʯʘʡ ʦʜʠʥ ʨʘʟ ʟʘ ʛʦʜʠʥʫ, ʧʨʦ-

ʪʝ ʟʘ ʧʦʪʨʝʙʠ ʤʦʞʫʪʴ ʚʠʤʽʨʶʚʘʪʠʩʴ ʽ ʱʦʪʨʠ ʭʚʠʣʠʥʠ. 

ʅʝʱʦʜʘʚʥʦ ʚʠʜʘʥʘ ʟʘ ʜʦʨʫʯʝʥʥʷʤ TNO, ʛʦʣʣʘʥʜʩʴʢʦʾ ʥʝʟʘʣʝʞʥʦʾ ʥʘʫʢʦʚʦ-

ʜʦʩʣʽʜʥʦʾ ʢʦʤʧʘʥʽʾ, ɭʚʨʦʧʝʡʩʴʢʘ ʘʨʛʫʤʝʥʪʘʮʽʡʥʘ ʢʘʨʪʘ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʤʘʻ ʥʘ 

ʤʝʪʽ ʥʘʜʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʷʢ ʟʘ, ʪʘʢ ʽ ʧʨʦʪʠ ʚʠʜʦʙʫʪʢʫ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ. ʎʝʡ ʘʥʘ-

ʣʽʟ ʙʫʣʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ɭʚʨʦʧʝʡʩʴʢʦʤʫ ʧʘʨʣʘʤʝʥʪʽ ʚ ʣʶʪʦʤʫ 2013 ʨ. ʟ ʤʝʪʦʶ 

ʧʨʦʚʝʜʝʥʥʷ ʧʨʝʜʤʝʪʥʦʾ ʜʠʩʢʫʩʽʾ. 

ʅʘʧʨʠʢʣʘʜ, ʚ ʤʝʞʘʭ ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʜʽʣʫ ʜʽʘʛʨʘʤʠ ʦʜʥʠʤ ʽʟ ʧʨʦ-

ʘʨʛʫʤʝʥʪʽʚ ʻ ʪʝ, ʱʦ çʚʠʜʦʙʫʪʦʢ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʧʽʜʚʠʱʫʻ ʨʝʛʽʦʥʘʣʴʥʫ ʟʘʡʥʷ-

ʪʽʩʪʴè, ʪʦʜʽ ʷʢ ʦʜʥʠʤ ʟ ʘʨʛʫʤʝʥʪʽʚ ʧʨʦʪʠ ʻ ʪʝ, ʱʦ çʥʝ ʮʽʣʢʦʤ ʟʨʦʟʫʤʽʣʦ, ʩʢʽʣʴʢʠ 

ʛʘʟʫ ʤʦʞʥʘ ʚʠʜʦʙʫʚʘʪʠ ʧʨʠʙʫʪʢʦʚʦ ʽ ʯʠ ʧʫʙʣʽʯʥʽ ʽʥʚʝʩʪʠʮʽʾ ʚʧʣʠʚʘʶʪʴ ʥʘ ʮʽʥʦ-

ʫʪʚʦʨʝʥʥʷè. 

ɭʚʨʦʧʝʡʩʴʢʘ ʘʨʛʫʤʝʥʪʘʮʽʡʥʘ ʢʘʨʪʘ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʜʣʷ 

ʩʧʨʠʷʥʥʷ çʻʚʨʦʧʝʡʩʴʢʽʡ ʽʥʽʮʽʘʪʠʚʽ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʱʦʜʦ ʩʣʘʥʮʝʚʦʛʦ ʛʘ-

ʟʫ ʯʝʨʝʟ ʪʝ, ʱʦ ʟʥʘʪʠ ʙʽʣʴʰʝ ʧʨʦ ʥʴʦʛʦ ʻ ʜʫʞʝ ʚʘʞʣʠʚʦè ï ʩʢʘʟʘʚ ʄʘʨʪ ɼʞ. ʚʘʥ 

ɹʨʘʭʪ, ʜʠʨʝʢʪʦʨ ʟ ʝʥʝʨʛʝʪʠʢʠ ʚ TNO. ɺʘʥ ɹʨʘʭʪ ʧʨʦʜʦʚʞʠʚ, ʱʦ çʧʨʠʨʦʜʥʠʡ ʛʘʟ 

ʻ ʧʘʣʠʚʦʤ, ʱʦ ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʻ ʜʫʞʝ ʚʘʞʣʠʚʠʤ ʜʣʷ ʻʚʨʦʧʝʡʩʴʢʦʾ ʝʢʦʥʦʤʽʢʠ, 

ʘʣʝ ʚʽʥ ʪʘʢʦʞ ʙʫʜʝ ʜʫʞʝ ʚʘʞʣʠʚʠʤ ʽ ʚ ʤʘʡʙʫʪʥʴʦʤʫè. 

ʆʪʞʝ, ʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʚʠʜʦʙʫʪʦʢ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʻ ʧʦʪʝʥʮʽʡʥʦ 

ʝʢʦʣʦʛʽʯʥʦ ʥʝʙʝʟʧʝʯʥʠʤ ʧʨʦʮʝʩʦʤ, ʩʪʚʦʨʝʥʥʷ ʢʦʨʝʢʪʥʦʛʦ ʧʣʘʥʫ ʜʽʡ ʱʦʜʦ ʡʦʛʦ 

ʚʠʜʦʙʫʪʢʫ ʻ ʧʝʨʝʜʫʤʦʚʦʶ ʟʘʧʦʙʽʛʘʥʥʷ ʙʘʛʘʪʴʦʭ ʧʨʦʙʣʝʤ ʷʢ ʩʦʮʽʘʣʴʥʦʛʦ, ʪʘʢ ʽ 

ʪʝʭʥʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʫ. ɹʝʟʫʤʦʚʥʦ, ʪʘʢʝ ʛʝʦʝʢʦʣʦʛʽʯʥʝ ʧʣʘʥʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦ 

ʧʨʦʚʦʜʠʪʠ ʦʜʥʦʯʘʩʥʦ ʟ ʛʝʦʣʦʛʦ-ʧʦʰʫʢʦʚʠʤʠ ʨʦʙʦʪʘʤʠ, ʱʦ ʜʘʩʪʴ ʟʤʦʛʫ 

ʫʥʠʢʥʫʪʠ ʥʝʙʘʞʘʥʠʭ ʨʠʟʠʢʽʚ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʦʜʥʠʤ ʽʟ ʥʘʡʥʘʛʘʣʴʥʽʰʠʭ ʻ ʧʠʪʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʥʝʙʝʟʧʝʢʠ 

ʨʦʟʨʦʙʢʠ ʨʦʜʦʚʠʱ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ. ʅʘʡʙʽʣʴʰʫ ʟʘʛʨʦʟʫ ʩʪʘʥʦʚʠʪʴ ʧʦʨʫʰʝʥʥʷ 

ʪʝʢʪʦʥʽʯʥʦʾ ʩʪʘʙʽʣʴʥʦʩʪʽ ʤʘʩʠʚʫ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʧʽʜ ʯʘʩ ʛʽʜʨʦʫʜʘʨʫ, ʱʦ ʤʦʞʝ ʚʠ-

ʢʣʠʢʘʪʠ ʟʝʤʣʝʪʨʫʩʠ ʽ ʚʽʨʦʛʽʜʥʽʩʪʴ ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʦʥʦʩʥʠʭ ʛʦʨʠʟʦʥʪʽʚ, ʟ ʷʢʠʭ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ. ɹʝʟʫʤʦʚʥʦ, ʨʘʮʽʷ ʚ ʪʘʢʠʭ ʧʦ-

ʙʦʶʚʘʥʥʷʭ ʻ.  

ɸʣʝ ʪʨʝʙʘ ʨʦʟʽʙʨʘʪʠʩʷ ï ʯʠ ʻ ʮʷ ʟʘʛʨʦʟʘ ʧʦʚʩʶʜʥʦʶ, ʯʠ ʤʘʻ ʣʦʢʘʣʴʥʠʡ ʭʘ-

ʨʘʢʪʝʨ ʽ ʤʦʞʝ ʧʨʦʷʚʠʪʠʩʷ ʚ ʧʝʚʥʠʭ ʛʝʦʣʦʛʽʯʥʠʭ ʫʤʦʚʘʭ? ʗʢ ʧʨʘʚʠʣʦ, ʛʘʟʦʥʦʩʥʽ 

ʩʣʘʥʮʝʚʽ ʪʦʚʱʽ ʟʘʣʷʛʘʶʪʴ ʥʘ ʟʥʘʯʥʠʭ ʛʣʠʙʠʥʘʭ (2ï4 ʢʤ) ʚ ʪʝʢʪʦʥʽʯʥʦ ʩʪʘʙʽʣʴʥʠʭ 

ʦʙʣʘʩʪʷʭ ʽ ʧʝʨʝʢʨʠʪʽ ʧʦʪʫʞʥʠʤʠ ʪʦʚʱʘʤʠ ʥʝʧʨʦʥʠʢʥʠʭ ʧʦʨʽʜ. ʎʝ ʟʥʘʯʥʦ ʟʤʝʥ-

ʰʫʻ ʥʝʙʝʟʧʝʢʫ ʷʢ ʚʠʥʠʢʥʝʥʥʷ ʟʝʤʣʝʪʨʫʩʽʚ ʪʘʢ ʽ ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʦʥʦʩʥʠʭ ʛʦʨʠ-

ʟʦʥʪʽʚ, ʷʢʽ ʧʨʠʫʨʦʯʝʥʽ ʜʦ ʚʝʨʭʥʽʭ ʧʦʚʝʨʭʽʚ ʟʝʤʥʦʾ ʢʦʨʠ (ʧʝʨʰʽ ʜʝʩʷʪʢʠ ʯʠ ʩʦʪʥʽ 

ʤʝʪʨʽʚ). ʅʝʙʝʟʧʝʯʥʽ ʧʨʦʮʝʩʠ ʤʦʞʫʪʴ ʧʨʦʷʚʣʷʪʠʩʷ ʚ ʟʦʥʘʭ ʨʦʟʨʠʚʥʠʭ ʧʦʨʫʰʝʥʴ, 

ʷʢʽ ʧʝʨʝʩʽʢʘʶʪʴ ʤʘʩʠʚʠ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ. ɺ ʮʠʭ ʟʦʥʘʭ ʛʽʜʨʦʫʜʘʨ ʜʽʡʩʥʦ ʤʦʞʝ ʚʠ-

ʢʣʠʢʘʪʠ ʣʦʢʘʣʴʥʽ ʟʝʤʣʝʪʨʫʩʠ, ʘ ʥʘʷʚʥʽʩʪʴ ʛʽʜʨʘʚʣʽʯʥʦʛʦ ʟʚôʷʟʢʫ ʟ ʧʦʚʝʨʭʥʝʚʠʤʠ 

ʟʦʥʘʤʠ ï ʟʘʙʨʫʜʥʝʥʥʷ ʦʩʪʘʥʥʽʭ ʭʽʤʽʯʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʧʽʜ ʯʘʩ ʛʽʜʨʦʨʦʟʨʠʚʫ ʛʘʟʦʥʦʩʥʠʭ ʧʣʘʩʪʽʚ. ʇʦʰʫʢʠ ʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʪʘʢʠʭ ʟʦʥ ʻ 

ʥʝʦʙʭʽʜʥʦʶ ʫʤʦʚʦʶ ʟʤʝʥʰʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʥʝʙʝʟʧʝʢʠ.  

ɼʦ ʩʢʣʘʜʫ ʨʽʜʠʥʠ, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʽʜ ʯʘʩ ʛʽʜʨʦʫʜʘʨʫ ʚʭʦʜʷʪʴ ʪʘʢʽ 

ʢʦʤʧʦʥʝʥʪʠ: ʜʠʤʝʪʠʣʬʦʨʤʘʤʠʜ, ʣʠʤʦʥʥʘ ʢʠʩʣʦʪʘ, ʙʦʨʘʪʠ, ʭʣʦʨʠʩʪʠʡ ʥʘʪʨʽʡ, 
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ʥʘʪʨʽʡ, ʝʪʠʣʝʥʢʣʽʛʦʣʴ, ʛʫʘʨʦʚʘ ʩʤʦʣʘ, ʭʣʦʨʠʜ ʢʘʣʽʶ, ʽʟʦʧʨʦʧʘʥʦʣ, ʚʫʛʣʝʚʦʜʥʝ-

ʚʠʡ ʜʠʩʪʠʣʷʪ, ʢʠʩʣʦʪʠ. ɹʽʣʴʰʽʩʪʴ ʟ ʮʠʭ ʨʝʯʦʚʠʥ ʽ ʩʧʦʣʫʢ (ʟʘ ʚʠʢʣʶʯʝʥʥʷʤ ʝʪʠ-

ʣʝʥʢʣʽʛʦʣʶ) ʚʭʦʜʷʪʴ ʜʦ ʛʦʩʧʦʜʘʨʯʠʭ ʪʦʚʘʨʽʚ (ʧʨʘʣʴʥʽ ʧʦʨʦʰʢʠ, ʤʠʣʦ, ʢʦʩʤʝʪʠ-

ʢʘ, ʧʣʘʩʪʤʘʩʘ, ʬʘʨʙʠ ʜʣʷ ʚʦʣʦʩʩʷ, ʟʘʩʦʙʠ ʜʣʷ ʯʠʩʪʢʠ ʙʘʩʝʡʥʽʚ ʪʦʱʦ), ʽʥʦʜʽ ï ʜʦ 

ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ (ʣʠʤʦʥʥʘ ʢʠʩʣʦʪʘ, ʛʫʘʨʦʚʘ ʩʤʦʣʘ) ʯʠ ʣʽʢʽʚ (ʚʫʛʣʝʚʦʜʥʝʚʠʡ 

ʜʠʩʪʠʣʷʪ), ʷʢʠʤʠ ʤʠ ʧʦʚʩʷʢʜʝʥʥʦ ʢʦʨʠʩʪʫʻʤʦʩʷ.   

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʦʙʦʶʚʘʥʥʷ ʟʘʭʠʩʥʠʢʽʚ ʝʢʦʣʦʛʽʾ ʻ ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʧʝʨʝʙʽʣʴʰʝ-

ʥʠʤʠ, ʟʘʩʥʦʚʘʥʠʤʠ ʥʘ ʥʝʩʪʘʯʽ ʽʥʬʦʨʤʘʮʽʾ.  

ʊʦʤʫ ʚʩʽ ʧʠʪʘʥʥʷ, ʧʦʚôʷʟʘʥʽ ʟ ʤʦʞʣʠʚʠʤ ʚʠʜʦʙʫʪʢʦʤ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʚ 

ʋʢʨʘʾʥʽ ʧʦʪʨʝʙʫʶʪʴ ʨʝʪʝʣʴʥʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟ ʤʝʪʦʶ ʬʘʢʪʠʯʥʦʛʦ ʦʙ-

ˇʨʫʥʪʫʚʘʥʥʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʧʨʦʙʣʝʤ ʨʦʟʨʦʙʢʠ ʥʝʪʨʘʜʠʮʽʡʥʠʭ ʜʞʝʨʝʣ 

ʚʫʛʣʝʚʦʜʥʽʚ. ʊʘʢʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʚʠʥʥʽ ʦʙʽʡʤʘʪʠ ʚʝʩʴ ʩʧʝʢʪʨ ʧʠʪʘʥʴ ï ʛʝʦʣʦʛʽʯ-

ʥʠʭ, ʛʝʦʣʦʛʦ-ʝʢʦʥʦʤʽʯʥʠʭ, ʝʢʦʣʦʛʽʯʥʠʭ, ʩʦʮʽʘʣʴʥʦ-ʧʦʣʽʪʠʯʥʠʭ. ʊʘʢʽ ʜʦʩʣʽʜʞʝʥ-

ʥʷ ʚ ʋʢʨʘʾʥʽ ʧʨʘʢʪʠʯʥʦ ʥʝ ʧʨʦʚʦʜʠʣʠʩʷ ʟʘ ʧʦʦʜʠʥʦʢʠʤʠ ʚʠʢʣʶʯʝʥʥʷʤʠ.  

 

ɿʘʧʠʪʘʥʥʷ ʪʘ ʟʘʚʜʘʥʥʷ ʜʣʷ ʩʘʤʦʧʝʨʝʚʽʨʢʠ 

 
1. ʗʢʽ ʽʩʥʫʶʪʴ ʦʩʥʦʚʥʽ ʝʢʦʣʦʛʽʯʥʽ ʧʨʦʙʣʝʤʠ ʚʠʜʦʙʫʪʢʫ ʥʘʬʪʠ ʽ ʛʘʟʫ ʟʽ ʩʣʘʥʮʝʚʠʭ ʪʘ 

ʫʱʽʣʴʥʝʥʠʭ ʧʦʨʽʜ? 

2. ʏʠ ʚʩʽ ʢʨʘʾʥʠ ʩʭʚʘʣʴʥʦ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʚʠʜʦʙʫʪʢʫ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ? 

3. ʏʠ ʤʦʞʫʪʴ ʚʠʥʠʢʘʪʠ ʟʝʤʣʝʪʨʫʩʫ ʧʽʜ ʯʘʩ ʚʠʜʦʙʫʪʢʫ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ? 

4. ʗʢ ʚʽʜʙʫʚʘʻʪʴʩʷ ʤʦʥʽʪʦʨʠʥʛ ʝʢʦʣʦʛʦ-ʛʝʦʣʦʛʽʯʥʠʭ ʥʝʙʝʟʧʝʢ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʛʽʜʨʦʨʦʟ-

ʨʠʚʫ? 

5. ʑʦ ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ ʨʽʜʠʥ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʽʜ ʯʘʩ ʛʽʜʨʦʫʜʘʨʫ? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



112 
 

 1
1

2
 

 

 

 

ʏɸʉʊʀʅɸ II 

 

ʅɸʌʊʆɻɸɿʆʅʆʉʅɯ ʆʉɸɼʆɺɯ ɹɸʉɽʁʅʀ ʋʂʈɸɰʅʀ  
 

ʈʆɿɼɯʃ 7 

 

ʉʍɯɼʅʀʁ ʅɸʌʊʆɻɸɿʆʅʆʉʅʀʁ ʈɽɻɯʆʅ  

 

7.1. ɻʝʦʣʦʛʽʯʥʘ ʙʫʜʦʚʘ ʽ ʥʘʬʪʦʛʘʟʦʥʦʩʥʽʩʪʴ ʉʭʽʜʥʦʛʦ ʥʘʬʪʦʛʘʟʦʥʦʩʥʦʛʦ ʨʝʛʽʦʥʫ 

 

ɺ ʦʩʥʦʚʫ ʮʴʦʛʦ ʨʦʟʜʽʣʫ ʧʦʢʣʘʜʝʥʽ ʤʘʪʝʨʽʘʣʠ ʤʦʥʦʛʨʘʬʽʡ [ʅʝʪʨʘʜʠʮʽʡʥʽ 

ʜʞʝʨʝʣʘé 2014
4-6
], ʘ ʪʘʢʦʞ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʤʘʪʝʨʽʘʣʠ ʪʘʢʠʭ ʧʫʙʣʽ-

ʢʘʮʽʡ [ɻʝʦʣʦʛʠʷ ʠ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʴé, 1987, 1989
1-3
; ʂʘʙʠʰʝʚ ʪʘ ʽʥ., 2000; 

ʅʝʬʪʝʛʘʟʦʛʝʥʝʨʘʮʠʦʥʥʳʝé, 1999; ʅʘʬʪʦʛʘʟʦʧʝʨʩʧʝʢʪʠʚʥʽé, 2006; ʅʝʬʪʝʛʘʟʦ-

ʧʝʨʩʧʝʢʪʠʚʥʳʝé, 2002; ʆʛʘʨ, 2008, 2009; ʇʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ɼɼɿé, 2000 ʪʘ ʽʥ.].  

ɻʦʣʦʚʥʦʶ ʥʘʬʪʦʛʘʟʦʥʦʩʥʦʶ ʩʪʨʫʢʪʫʨʦʶ ʉʭʽʜʥʦʛʦ ʥʘʬʪʦʛʘʟʦʥʦʩʥʦʛʦ ʨʝʛʽʦʥʫ 

(ʅɻʈ) ʻ ɼʥʽʧʨʦʚʩʴʢʦ-ɼʦʥʝʮʴʢʘ ʟʘʧʘʜʠʥʘ. ɿʘʛʘʣʴʥʘ ʧʣʦʱʘ ʟʘʧʘʜʠʥʠ ʩʪʘʥʦʚʠʪʴ 101,8 

ʪʠʩ. ʢʤ
2
. ʅʘ ʧʽʚʥʽʯʥʦʤʫ ʟʘʭʦʜʽ ʚʦʥʘ ʚʽʜʦʢʨʝʤʣʝʥʘ ʚʽʜ ʇʨʠʧôʷʪʩʴʢʦʾ ʟʘʧʘʜʠʥʠ ʏʝʨʥʠ-

ʛʽʚʩʴʢʠʤ ʚʠʩʪʫʧʦʤ, ʥʘ ʧʽʚʜʝʥʥʦʤʫ ʟʘʭʦʜʽ ʦʙʤʝʞʝʥʘ ʋʢʨʘʾʥʩʴʢʠʤ ʱʠʪʦʤ (ʋʑ), ʥʘ 

ʧʽʚʥʽʯʥʦʤʫ ʩʭʦʜʽ ï ɺʦʨʦʥʝʟʴʢʦʶ ʘʥʪʝʢʣʽʟʦʶ, ʥʘ ʧʽʚʜʝʥʥʦʤʫ ʩʭʦʜʽ ï ʉʢʣʘʜʯʘʩʪʠʤ 

ɼʦʥʙʘʩʦʤ. ɼɼɿ ʚʠʧʦʚʥʝʥʘ ʧʦʪʫʞʥʦʶ ʪʦʚʱʝʶ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʚʽʜ ʩʝʨʝʜʥʴʦʜʝʚʦʥʩʴ-

ʢʠʭ ʜʦ ʯʝʪʚʝʨʪʠʥʥʠʭ. ɼʣʷ ʥʠʭ ʭʘʨʘʢʪʝʨʥʽ ʨʽʟʥʦʤʘʥʽʪʥʠʡ ʣʽʪʦʣʦʛʽʯʥʠʡ ʩʢʣʘʜ ʽ ʰʠʨʦ-

ʢʠʡ ʥʘʙʽʨ ʬʘʮʽʘʣʴʥʠʭ ʦʙʩʪʘʥʦʚʦʢ ï ʚʽʜ ʤʦʨʩʴʢʠʭ ʜʦ ʣʘʛʫʥʥʠʭ (ʚʘʧʥʷʢʠ, ʩʽʣʴ, ʢʨʝʡ-

ʜʘ, ʘʥʛʽʜʨʠʪʠ) ʽ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ (ʚʫʛʽʣʣʷ, ʩʪʨʦʢʘʪʦʙʘʨʚʥʽ ʧʦʨʦʜʠ). 

ʉʪʨʘʪʠʛʨʘʬʽʷ. ʅʘʡʜʘʚʥʽʰʽ ʟ ʚʽʜʦʤʠʭ ʚ ʤʝʞʘʭ ɼɼɿ ʫʪʚʦʨʝʥʴ ï ʤʝʪʘʤʦʨʬʽ-

ʯʥʽ, ʫʣʴʪʨʘʤʝʪʘʤʦʨʬʽʯʥʽ ʪʘ ʽʥʪʨʫʟʠʚʥʽ ʧʦʨʦʜʠ ʘʨʭʝʶ ʪʘ ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʶ, ʱʦ 

ʩʢʣʘʜʘʶʪʴ ʢʨʠʩʪʘʣʽʯʥʠʡ ʬʫʥʜʘʤʝʥʪ: ʛʥʝʡʩʠ, ʛʨʘʥʽʪʠ, ʢʨʠʩʪʘʣʽʯʥʽ ʩʣʘʥʮʽ, ʘʤʬʽ-

ʙʦʣʽʪʠ, ʤʝʪʘʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʚʽ ʧʦʨʦʜʠ.  

ʇʘʣʝʦʟʦʡ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʚʽʜʢʣʘʜʘʤʠ ʜʝʚʦʥʩʴʢʦʾ, ʢʘʤôʷʥʦʚʫʛʽʣʴʥʦʾ ʪʘ ʧʝ-

ʨʤʩʴʢʦʾ ʩʠʩʪʝʤ. 

ɼʝʚʦʥ ʚʠʷʚʣʝʥʦ ʣʠʰʝ ʚ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ɼɼɿ, ʜʝ ʚʽʥ ʨʦʟʢʨʠʪʠʡ ʥʘ ʛʣʠ-

ʙʠʥʽ 0,5ï5,5 ʢʤ. ɺʽʜʢʣʘʜʠ ʜʝʚʦʥʫ ʟʘʣʷʛʘʶʪʴ ʟ ʧʝʨʝʨʚʦʶ ʽ ʩʪʨʘʪʠʛʨʘʬʽʯʥʦʶ ʥʝ-

ʟʛʽʜʥʽʩʪʶ ʥʘ ʘʨʭʝʡʩʴʢʦ-ʧʨʦʪʝʨʦʟʦʡʩʢɹʦʤʫ ʢʨʠʩʪʘʣʽʯʥʦʤʫ ʬʫʥʜʘʤʝʥʪʽ. ʎʝ ʩʢʣʘ-

ʜʥʦ ʧʦʙʫʜʦʚʘʥʠʡ ʧʦʣʽʬʘʮʽʘʣʴʥʠʡ ʢʦʤʧʣʝʢʩ ʚʫʣʢʘʥʦʛʝʥʥʠʭ, ʩʦʣʝʥʦʩʥʠʭ, ʢʘʨʙʦ-

ʥʘʪʥʠʭ, ʪʝʨʠʛʝʥʥʠʭ ʩʽʨʦ- ʪʘ ʯʝʨʚʦʥʦʢʦʣʽʨʥʠʭ ʧʦʨʽʜ ʪʦʚʱʠʥʦʶ ʜʦ 7,5ï8,9 ʢʤ. 

ɼʝʚʦʥ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʩʝʨʝʜʥʽʤ ʽ ʚʝʨʭʥʽʤ ʚʽʜʜʽʣʘʤʠ. ɿʘ ʣʽʪʦʣʦʛʽʯʥʠʤʠ ʦʩʦʙʣʠʚʦ-

ʩʪʷʤʠ ʚ ʡʦʛʦ ʨʦʟʨʽʟʽ ʚʠʜʽʣʷʶʪʴ 5 ʣʽʪʦʣʦʛʽʯʥʠʭ ʢʦʤʧʣʝʢʩʽʚ: ʧʽʜʩʦʣʴʦʚʠʡ, ʥʠʞʥʽʡ 

ʩʦʣʝʥʦʩʥʠʡ, ʤʽʞʩʦʣʴʦʚʠʡ, ʚʝʨʭʥʽʡ ʩʦʣʝʥʦʩʥʠʡ ʪʘ ʥʘʜ ʩʦʣʴʦʚʠʡ (ʨʠʩ. 7.1). 

ʉʝʨʝʜʥʽʡ ʜʝʚʦʥ  ʚʢʣʶʯʘʻ ʝʡʬʝʣʴʩʴʢʠʡ ʪʘ ʞʠʚʝʪʩʴʢʠʡ ʷʨʫʩʠ.  
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ɽʡʬʝʣʴʩʴʢʠʡ ʷʨʫʩ (40ï50 ʤ) ʩʢʣʘʜʝʥʠʡ ʧʝʨʝʰʘʨʫʚʘʥʥʷʤ ʩʽʨʠʭ ʽ ʩʪʨʦʢʘʪʠʭ 

ʘʨʢʦʟʦʚʠʭ ʧʽʩʢʦʚʠʢʽʚ, ʘʣʝʚʨʦʣʽʪʽʚ, ʪʝʤʥʦ-ʩʽʨʠʭ ʘʨʛʽʣʽʪʽʚ ʪʘ ʛʣʠʥʠʩʪʠʭ ʜʦʣʦʤʽʪʽʚ 

ʢʣʽʥʮʦʚʩʴʢʦʛʦ, ʤʦʩʦʣʦʚʩʴʢʦʛʦ ʽ ʯʦʨʥʦʷʨʩʴʢʦʛʦ ʛʦʨʠʟʦʥʪʽʚ, ʷʢʽ ʨʘʟʦʤ ʩʢʣʘʜʘʶʪʴ 

ʛʨʠʙʦʚʦʨʫʜʥʷʥʩʴʢʫ ʩʚʽʪʫ.  

 
 

ʈʠʩ. 7.1. ʉʭʝʤʘ ʩʪʨʘʪʠʛʨʘʬʽʾ ʜʝʚʦʥʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ ɼɼɿ [ʉʪʨʘʪʠʛʨʘʬʠʯʝʩʢʘʷ ʩʭʝʤʘé, 

1993] 

 

ɾʠʚʝʪʩʴʢʠʡ ʷʨʫʩ (20ï80 ʤ) ï ʧʝʨʝʰʘʨʫʚʘʥʥʷ ʧʽʩʢʦʚʠʢʽʚ, ʘʣʝʚʨʦʣʽʪʽʚ, ʘʨʛʽ-

ʣʽʪʽʚ ʟ ʧʨʦʰʘʨʢʘʤʠ ʜʦʣʦʤʽʪʽʚ ʩʪʘʨʦʦʩʢʦʣʴʩʴʢʦʛʦ ʥʘʜʛʦʨʠʟʦʥʪʫ. 

ɺʝʨʭʥʽʡ ʜʝʚʦʥ ʟʥʘʯʥʦ ʧʦʰʠʨʝʥʠʡ ʽ ʻ ʧʦʪʫʞʥʠʤ (ʜʦ 4ï5 ʢʤ ʽ ʙʽʣʴʰʝ) ʩʢʣʘʜ-

ʥʠʤ ʛʝʪʝʨʦʛʝʥʥʠʤ ʢʦʤʧʣʝʢʩʦʤ ʬʨʘʥʩʴʢʦʛʦ ʪʘ ʬʘʤʝʥʩʴʢʦʛʦ ʷʨʫʩʽʚ.  

ʌʨʘʥʩʴʢʠʡ ʷʨʫʩ ʩʢʣʘʜʝʥʠʡ ʟʥʠʟʫ ʧʝʨʝʰʘʨʫʚʘʥʥʷ ʢʚʘʨʮʦʚʠʭ ʧʽʩʢʦʚʠʢʽʚ, 

ʘʣʝʚʨʦʣʽʪʽʚ, ʘʨʛʽʣʽʪʽʚ ʧʘʣʽʡʩʴʢʦʛʦ ʽ ʢʠʥʦʚʩʴʢʦʛʦ ʛʦʨʠʟʦʥʪʽʚ (25ï60 ʤ), ʧʝʨʝʢʨʠ-

ʪʠʭ ʪʦʚʱʝʶ ʦʨʛʘʥʦʛʝʥʥʠʭ ʚʘʧʥʷʢʽʚ ʽ ʜʦʣʦʤʽʪʽʚ ʩʘʨʛʘʻʚʩʴʢʦʛʦ ʛʦʨʠʟʦʥʪʫ (10ï37 

ʤ) ʽ ʘʨʛʽʣʽʪʘʤʠ, ʚʘʧʥʷʢʘʤʠ ʟ ʧʨʦʰʘʨʢʘʤʠ ʝʬʫʟʠʚʥʠʭ ʧʦʨʽʜ ʩʝʤʠ ʣʫʮʴʢʦʛʦ ʛʦʨʠ-
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ʟʦʥʪʫ (50ï200 ʤ); ʚʝʨʭʥʷ ʯʘʩʪʠʥʘ ʷʨʫʩʫ (ʜʦ 3 ʢʤ ʽ ʙʽʣʴʰʝ) ʧʨʝʜʩʪʘʚʣʝʥʘ  ʩʪʨʦʢʘ-

ʪʦʙʘʨʚʥʠʤʠ ʽ ʟʝʣʝʥʫʚʘʪʦ-ʩʨ̔ʠʤʠ ʘʨʛʽʣʽʪʘʤʠ, ʘʣʝʚʨʦʣʽʪʘʤʠ, ʤʝʨʛʝʣʷʤʠ, ʚʘʧʥʷʢʘ-

ʤʠ, ʚ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʛʨʘʚʝʣʽʪʘʤʠ ʽ ʪʫʬʦʧʽʩʢʦʚʠʢʘʤʠ ʨʝʯʠʮʴʢʦʛʦ ʛʦʨʠʟʦʥʪʫ (50ï

100 ʤ) ʽ ʯʝʨʛʫʚʘʥʥʷʤ ʘʨʛʽʣʽʪʽʚ, ʚʘʧʥʷʢʽʚ, ʤʝʨʛʝʣʽʚ, ʷʢʽ ʽʥʢʦʣʠ ʟʘʤʽʱʫʶʪʴʩʷ ʪʫ-

ʬʘʤʠ ʦʩʥʦʚʥʦʛʦ ʩʢʣʘʜʫ ʚʦʨʦʥʝʟʴʢʦʛʦ ʛʦʨʠʟʦʥʪʫ (80ï130 ʤ), ʧʝʨʝʢʨʠʪʠʤʠ ʚʫʣ-

ʢʘʥʦʛʝʥʥʠʤʠ, ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʚʠʤʠ ʽ ʩʦʣʝʥʦʩʥʠʤʠ ʚʽʜʢʣʘʜʘʤʠ ʻʚʣʘʥʮʽʚʩʴ-

ʢʦʛʦ ʪʘ ʣʽʚʝʥʩʴʢʦʛʦ ʛʦʨʠʟʦʥʪʽʚ (ʜʦ 400ï500 ʤ) (ʥʠʞʥʽʡ ʩʦʣʝʥʦʩʥʠʡ ʢʦʤʧʣʝʢʩ).  

ʌʘʤʝʥʩʴʢʠʡ ʷʨʫʩ ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ 3 ʧʽʜôʷʨʫʩʠ: ʥʠʞʥʽʡ, ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʛʣʠ-

ʥʠʩʪʦ-ʢʘʨʙʦʥʘʪʥʦʶ ʪʦʚʱʝʶ (200ï500 ʤ) ʟʘʜʦʥʩʴʢʦʛʦ ʪʘ ʪʝʨʠʛʝʥʥʠʤʠ ʚʽʜʢʣʘʜʘ-

ʤʠ (ʜʦ 3600 ʤ) ʻʣʝʮʴʢʦʛʦ ʛʦʨʠʟʦʥʪʽʚ (ʤʽʞʩʦʣʴʦʚʘ ʪʦʚʱʘ); ʩʝʨʝʜʥʽʡ ï ʣʝʙʝʜʷʥʩʴ-

ʢʠʤ ʽ ʜʘʥʢʽʚʩʴʢʠʤ ʛʦʨʠʟʦʥʪʘʤʠ (ʚʝʨʭʥʷ ʩʦʣʝʥʦʩʥʘ ʪʦʚʱʘ); ʚʝʨʭʥʽʡ ï ʦʟʝʨʩʴʢʠʤ ʽ 

ʭʦʚʘʥʩʴʢʠʤ ʛʦʨʠʟʦʥʪʘʤʠ (ʥʘʜʩʦʣʴʦʚʘ ʪʦʚʱʘ), ʷʢʽʡ ʚ ʧʽʚʜʝʥʥʽʡ ʧʨʠʙʦʨʪʦʚʽʡ ʟʦʥʽ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʢʨʝʤʝʥʽʚʩʴʢʘ (500ï800 ʤ)  ʽ ʨʫʜʝʥʢʽʚʩʴʢʘ (150ï1000 ʤ) ʩʚʽʪʠ. ʋ ʮʽ-

ʣʦʤʫ ʮʝ ʧʦʪʫʞʥʘ (ʜʦ 3ï4 ʢʤ) ʩʢʣʘʜʥʦ ʧʦʙʫʜʦʚʘʥʘ ʪʦʚʱʘ, ʷʢʘ ʚʢʣʶʯʘʻ ʩʦʣʝʥʦʩʥʽ, 

ʪʝʨʠʛʝʥʥʽ (ʩʽʨʦ- ʽ ʯʝʨʚʦʥʦʢʦʣʽʨʥʽ) ʪʘ ʚʫʣʢʘʥʦʛʝʥʥʽ ʚʽʜʢʣʘʜʠ. 

ʂʘʤôʷʥʦʚʫʛʽʣʴʥʘ ʩʠʩʪʝʤʘ ʩʢʣʘʜʘʻ ʦʩʥʦʚʥʫ (ʧʦʥʘʜ 60 %) ʯʘʩʪʠʥʫ ʨʦʟʨʽʟʫ 

ʦʩʘʜʦʚʦʛʦ ʯʦʭʣʘ ɼɼɿ, ʾʾ ʪʦʚʱʠʥʘ ʩʷʛʘʻ 10 ʢʤ ʽ ʙʽʣʴʰʝ ʚ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʟʘ-

ʧʘʜʠʥʠ. ɺʽʜʢʣʘʜʠ ʩʠʩʪʝʤʠ ʟʘʣʷʛʘʶʪʴ ʟ ʢʫʪʦʚʦʶ ʥʝʟʛʽʜʥʽʩʪʶ ʥʘ ʨʽʟʥʦʚʽʢʦʚʠʭ ʛʦ-

ʨʠʟʦʥʪʘʭ ʜʝʚʦʥʫ ʪʘ ʧʨʦʪʝʨʦʟʦʶ, ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʠʞʥʽʤ, ʩʝʨʝʜʥʽʤ ʽ ʚʝʨʭʥʽʤ ʚʽʜʜʽ-

ʣʘʤʠ ʽ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʤʽʢʨʦʬʘʫʥʽʩʪʠʯʥʽ ʛʦʨʠʟʦʥʪʠ (ʄʌɻ). 

ʅʠʞʥʽʡ ʢʘʨʙʦʥ ʚʢʣʶʯʘʻ ʪʫʨʥʝʡʩʴʢʠʡ, ʚʽʟʝʡʩʴʢʠʡ ʽ ʩʝʨʧʫʭʦʚʩʴʢʠʡ ʷʨʫʩʠ 

(ʨʠʩ. 7.2).  

ʊʫʨʥʝʡʩʴʢʠʡ ʷʨʫʩ ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʜʚʘ ʧʽʜôʷʨʫʩʠ: ʥʠʞʥʽʡ, ʩʢʣʘʜʝʥʠʡ ʚʘʧʥʷ-

ʢʘʤʠ ʟ ʧʨʦʰʘʨʢʘʤʠ ʘʨʛʽʣʽʪʽʚ, ʘʣʝʚʨʦʣʽʪʽʚ ʪʘ ʢʘʨʙʦʥʘʪʥʠʭ ʧʽʩʢʦʚʠʢʽʚ (50ï350 ʤ), 

ʚʝʨʭʥʽʡ ï ʛʣʠʥʠʩʪʦ-ʧʽʱʘʥʦʶ ʪʦʚʱʝʶ ʯʝʨʝʧʝʮʴʢʦʛʦ ʛʦʨʠʟʦʥʪʫ (ʜʦ 200ï250 ʤ) ʪʘ 

ʚʘʧʥʷʢʦʚʦ-ʛʣʠʥʠʩʪʦʶ ʪʦʚʱʝʶ ʟ ʨʽʜʢʠʤʠ ʧʨʦʰʘʨʢʘʤʠ ʧʽʱʘʥʠʭ ʧʦʨʽʜ, ʷʢʘ ʚʽʜʥʝ-

ʩʝʥʘ ʜʦ ʢʽʟʝʣʦʚʩʴʢʦʛʦ ʛʦʨʠʟʦʥʪʫ (ʜʦ 310ï370 ʤ). 

ɺʽʟʝʡʩʴʢʠʡ ʷʨʫʩ ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʜʚʘ ʧʽʜôʷʨʫʩʠ: ʥʠʞʥʽʡ (XIV ʽ XIII ʄʌɻ) ï 

ʤʦʨʩʴʢʽ ʪʝʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʽ ʚʽʜʢʣʘʜʠ (30ï350 ʤ), ʥʘ ʧʽʚʥʽʯʥʦʤʫ ʟʘʭʦʜʽ ï ʪʝʨʠ-

ʛʝʥʥʽ ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʫʪʚʦʨʝʥʥʷ (160ï180 ʤ), ʚʘʧʥʷʢʠ XIII ʄʌɻ ʚʽʜʦʤʽ ʷʢ çʥʠ-

ʞʥʴʦʚʽʟʝʡʩʴʢʘ ʢʘʨʙʦʥʘʪʥʘ ʧʣʠʪʘè; ʚʝʨʭʥʽʡ (ʍɯɯʘ-X ʄʌɻ) ï ʪʝʤʥʦʢʦʣʽʨʥʽ ʘʨʛʽʣʽ-

ʪʠ, ʜʦʤʘʥʽʢʽʪʠ, ʛʦʨʶʯʽ ʩʣʘʥʮʽ ʟ ʧʽʱʘʥʠʤʠ ʪʽʣʘʤʠ ʨʽʟʥʦʤʘʥʽʪʥʦʾ ʤʦʨʬʦʣʦʛʽʾ (ʜʦ 

800ï1000 ʤ ʽ ʙʽʣʴʰʝ), ʧʝʨʝʢʨʠʪʽ ʧʘʨʘʣʽʯʥʦʶ ʬʦʨʤʘʮʽʻʶ, ʜʝ ʧʝʨʝʤʝʞʦʚʫʶʪʴʩʷ 

ʤʦʨʩʴʢʽ ʪʘ ʘʣʶʚʽʘʣʴʥʦ-ʜʝʣʴʪʦʚʽ ʛʣʠʥʠʩʪʽ ʽ ʘʣʝʚʨʦʧʽʱʘʥʽ ʧʦʨʦʜʠ ʟ ʧʨʦʰʘʨʢʘʤʠ 

ʚʘʧʥʷʢʽʚ ʽ ʚʫʛʽʣʣʷ. ɺ ʟʘʥʫʨʝʥʽʡ ʯʘʩʪʠʥʽ ʟʘʧʘʜʠʥʠ ʨʦʟʨʽʟ ʥʘʙʫʚʘʻ ʬʣʽʰʦʾʜʥʦʛʦ 

ʭʘʨʘʢʪʝʨʫ, ʟʥʠʢʘʶʪʴ ʧʨʦʰʘʨʢʠ ʚʫʛʽʣʣʷ, ʟʨʦʩʪʘʻ ʚʤʽʩʪ ʛʣʠʥʠʩʪʠʭ ʚʽʜʢʣʘʜʽʚ. ʋʟ-

ʜʦʚʞ ʧʽʚʥʽʯʥʦʛʦ ʙʦʨʪʫ ʚ ʩʭʽʜʥʦʤʫ ʥʘʧʨʷʤʢʫ ʧʘʨʘʣʽʯʥʽ ʫʪʚʦʨʝʥʥʷ ʧʦʩʪʫʧʦʚʦ ʟʘ-

ʤʽʱʫʶʪʴʩʷ ʰʝʣʴʬʦʚʠʤʠ ʢʘʨʙʦʥʘʪʥʠʤʠ.  

ʉʝʨʧʫʭʦʚʩʴʢʠʡ ʷʨʫʩ ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʜʚʘ ʧʽʜôʷʨʫʩʠ:  ʥʠʞʥʽʡ (ɯʍ ʄʌɻ) ï ʘʣʝ-

ʚʨʠʪʠʩʪʽ ʘʨʛʽʣʽʪʠ ʟ ʧʨʦʰʘʨʢʘʤʠ ʘʣʝʚʨʦʣʽʪʽʚ, ʜʨʽʙʥʦʟʝʨʥʠʩʪʠʭ ʧʽʩʢʦʚʠʢʽʚ, ʚʫʛʽʣ-

ʣʷ (20ï50 ʜʦ 390 ʤ) ʽ ʚʝʨʭʥʽʡ (VIII-V ʄʌɻ) ï ʧʽʩʢʦʚʠʢʠ, ʘʣʝʚʨʦʣʽʪʠ, ʘʨʛʽʣʽʪʠ 

(ʚʽʜ 30ï50 ʜʦ 450 ʤ) ʟ ʧʨʦʰʘʨʢʘʤʠ ʚʘʧʥʷʢʽʚ ʽ ʧʨʦʧʣʘʩʪʢʘʤʠ ʚʫʛʽʣʣʷ.  

ʉʝʨʝʜʥʽʡ ʢʘʨʙʦʥ ʚʠʜʽʣʷʻʪʴʩʷ ʚ ʦʙʩʷʟʽ ʙʘʰʢʠʨʩʴʢʦʛʦ ʽ ʤʦʩʢʦʚʩʴʢʦʛʦ ʷʨʫʩʽʚ 

(ʨʠʩ. 7.3).  
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ʈʠʩ. 7.2. ʉʭʝʤʘ ʩʪʨʘʪʠʛʨʘʬʽʾ ʥʠʞʥʴʦʢʘʤôʷʥʦʚʫʛʽʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ ɼɼɿ [ɺʘʢʘʨʯʫʢ ʠ ʜʨ., 

1990] 

 
 

ʈʠʩ. 7.3. ʉʭʝʤʘ ʩʪʨʘʪʠʛʨʘʬʽʾ ʩʝʨʝʜʥʴʦʢʘʤôʷʥʦʚʫʛʽʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ ɼɼɿ [ʅʝʪʨʘʜʠʮʽʡʥʽé, 

2013
5
] 

 

ɹʘʰʢʠʨʩʴʢʠʡ ʷʨʫʩ ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʜʚʘ ʧʽʜôʷʨʫʩʠ: ʥʠʞʥʽʡ ï ʧʘʯʢʘ ʧʽʱʘʥʦ-

ʛʣʠʥʠʩʪʠʭ ʚʽʜʢʣʘʜʽʚ, ʧʝʨʝʢʨʠʪʠʭ ʛʣʠʥʠʩʪʦ-ʢʘʨʙʦʥʘʪʥʦʶ ʤʦʨʩʴʢʦʶ ʪʦʚʱʝʶ (50ï

400 ʤ), ʷʢʘ ʦʪʨʠʤʘʣʘ ʥʘʟʚʫ ʙʘʰʢʠʨʩʴʢʦʾ ʧʣʠʪʠ; ʚʝʨʭʥʽʡ (ʚʽʜ 100 ʜʦ 1000 ʤ)ï ʧʝ-

ʨʝʰʘʨʫʚʘʥʥʷ ʧʽʩʢʦʚʠʢʽʚ ʽ ʛʣʠʥ ʟ ʢʘʨʙʦʥʘʪʥʠʤʠ ʪʘ ʚʫʛʽʣʴʥʠʤʠ ʧʨʦʰʘʨʢʘʤʠ.  

ʄʦʩʢʦʚʩʴʢʠʡ ʷʨʫʩ (100ï800 ʤ) ʩʢʣʘʜʝʥʠʡ ʧʽʩʢʦʚʠʢʘʤʠ ʽ ʘʨʛʽʣʽʪʘʤʠ, ʨʽʜʰʝ 

ʚʘʧʥʷʢʘʤʠ ʽ ʧʣʘʩʪʘʤʠ ʚʫʛʽʣʣʷ.  
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ɺʝʨʭʥʽʡ ʢʘʨʙʦʥ ʨʦʟʚʠʥʝʥʠʡ ʧʦʨʽʚʥʷʥʦ ʤʝʥʰʝ, ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʪʦʚʱʝʶ (150ï

1500 ʤ) ʯʝʨʛʫʚʘʥʥʷ ʧʽʩʢʦʚʠʢʽʚ ʽ ʘʨʛʽʣʽʪʽʚ ʟ ʧʨʦʰʘʨʢʘʤʠ ʢʘʨʙʦʥʘʪʽʚ (ʨʠʩ. 7.4).  

 

 
 

ʈʠʩ. 7.4. ʉʭʝʤʘ ʩʪʨʘʪʠʛʨʘʬʽʾ ʚʝʨʭʥʴʦʢʘʤôʷʥʦʚʫʛʽʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ ɼɼɿ [ʅʝʪʨʘʜʠʮʽʡʥʽé, 

2013
5
] 

 

ʇʝʨʤʩʴʢʘ ʩʠʩʪʝʤʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʘʩʝʣʴʩʴʢʠʤ ʪʘ ʥʠʟʘʤʠ ʩʘʢʤʘʨʩʴʢʦʛʦ ʷʨʫ-

ʩʽʚ. ɰʾ ʧʦʪʫʞʥʽʩʪʴ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 10ï100 ʤ ʥʘ ʧʽʚʥʽʯʥʦʤʫ ʟʘʭʦʜʽ ʜʦ 2500ï2700 ʤ 

ʥʘ ʧʽʚʜʝʥʥʦʤʫ ʩʭʦʜʽ ʚ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʆʨʯʠʢʽʚʩʴʢʦʾ ʜʝʧʨʝʩʽʾ.  


