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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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ʮʝʚʠʤʠ ʪʦʚʱʘʤʠ ééééééééééééééééééééééé.éé14 
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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] 
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http://en.wikipedia.org/wiki/directional_drilling
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http://en.wikipedia.org/wiki/Hydraulic_fracturing
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