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ɺʚʝʜʝʥʠʝ. 
 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʨʘʙʦʪʳ: ʏʝʣʦʚʝʢ ʩʦʟʜʘʝʪ ʚʦʢʨʫʛ ʩʝʙʷ ʫʥʠʢʘʣʴʥʫʶ ʩʨʝʜʫ ʦʙʠʪʘʥʠʷ, ʥʘʟʳʚʘʝʤʫʶ 

ʛʦʨʦʜ. ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʪʝʨʨʠʪʦʨʠʷ ʠ ʥʘʩʝʣʝʥʠʝ ʛʦʨʦʜʦʚ ʥʝʫʢʣʦʥʥʦ ʨʘʩʪʫʪ. ʅʳʥʝ ʫʞʝ ʙʦʣʝʝ ʧʦʣʦʚʠʥʳ 

ʯʝʣʦʚʝʯʝʩʪʚʘ (57%) ʧʨʦʞʠʚʘʝʪ ʚ ʛʦʨʦʜʘʭ, ʟʘʥʠʤʘʶʱʠʭ ʣʠʰʴ ~1% ʧʣʦʱʘʜʠ ʧʣʘʥʝʪʳ. ʇʣʦʪʥʦʩʪʴ 

ʥʘʩʝʣʝʥʠʷ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʥʝʢʦʪʦʨʳʭ ʢʨʫʧʥʳʭ ʛʦʨʦʜʦʚ ʜʦʩʪʠʛʣʘ ʢʨʠʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ 30-40 ʪʳʩ. 

ʯʝʣ./ʢʤ2, ʘ ʥʘ ʠʭ ʧʝʨʠʬʝʨʠʠ ʧʨʦʜʦʣʞʘʝʪʩʷ ʨʘʟʨʘʩʪʘʥʠʝ ʛʦʨʦʜʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ. ɽʩʪʝʩʪʚʝʥʥʦʝ ʧʦʢʨʳʪʠʝ 

ʟʘʤʝʥʷʝʪʩʷ ʙʝʪʦʥʦʤ ʠ ʘʩʬʘʣʴʪʦʤ. ʇʨʦʠʟʚʦʜʩʪʚʦ ʠ ʘʚʪʦʤʦʙʠʣʴʥʳʡ ʪʨʘʥʩʧʦʨʪ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ 

ʦʩʥʦʚʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʳ, ʚ ʦʩʥʦʚʥʦʤ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʚ ʛʦʨʦʜʘʭ. ɺʩʝ ʵʪʦ 

ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʩʦʩʪʦʷʥʠʠ ʤʠʢʨʦʢʣʠʤʘʪʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʦʚ. ʆʩʦʙʝʥʥʦ ʩʠʣʴʥʦ ʛʦʨʦʜʩʢʘʷ ʩʨʝʜʘ ʚʣʠʷʝʪ ʥʘ 

ʪʝʤʧʝʨʘʪʫʨʫ ʧʨʠʟʝʤʥʦʛʦ ʩʣʦʷ ʚʦʟʜʫʭʘ ʠ ʧʦʚʝʨʭʥʦʩʪʠ. ɺ ʮʝʥʪʨʝ ʛʦʨʦʜʘ ʦʥʘ ʧʦʯʪʠ ʚʩʝʛʜʘ ʚʳʰʝ, ʯʝʤ ʥʘ ʝʛʦ 

ʦʢʨʘʠʥʝ. ʕʪʘ ʨʘʟʥʦʩʪʴ ʦʟʥʘʯʘʝʪ ʬʝʥʦʤʝʥ ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ ʛʦʨʦʜʩʢʦʛʦ çʦʩʪʨʦʚʘ ʪʝʧʣʘè. 

ɻʦʨʦʜʩʢʦʡ çʦʩʪʨʦʚ ʪʝʧʣʘè ï ɻ ʪʦ ʪʝʨʨʠʪʦʨʠʷ ʛʦʨʦʜʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ ʧʦʚʳʰʝʥʥʦʡ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʴʶ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʦʟʜʫʭʘ ʊɺ. ʗʚʣʝʥʠʝ ʛʦʨʦʜʩʢʦʛʦ çʦʩʪʨʦʚʘ ʪʝʧʣʘè 

ʩʫʱʝʩʪʚʫʝʪ ʧʦʯʪʠ ʧʦʚʩʝʤʝʩʪʥʦ, ʢʨʦʤʝ ʪʦʣʴʢʦ ʛʦʨʦʜʦʚ ʩʦ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʧʨʠʨʦʜʥʳʤʠ ʫʩʣʦʚʠʷʤʠ (ʩʤ. 

ʛʣʘʚʫ 5). ɻʦʨʦʜʩʢʠʝ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʧʦʣʝ ʥʝ ʪʦʣʴʢʦ ʊɺ, ʥʦ ʪʘʢʞʝ ʪʝʤʧʝʨʘʪʫʨʳ 

ʧʦʚʝʨʭʥʦʩʪʠ ʊʇ ʠ ʧʦʯʚʳ. ɻʦʨʦʜʩʢʠʝ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʫʩʠʣʠʚʘʶʪ ʛʣʦʙʘʣʴʥʦʝ ʧʦʪʝʧʣʝʥʠʝ ʢʣʠʤʘʪʘ. 

ʀʟʫʯʝʥʠʝ ʵʪʦʛʦ ʷʚʣʝʥʠʷ ʚʘʞʥʦ ʜʣʷ ʟʘʜʘʯ ʵʥʝʨʛʝʪʠʢʠ (ʦʮʝʥʦʢ ʟʘʪʨʘʪ ʥʘ ʦʪʦʧʣʝʥʠʝ ʟʠʤʦʡ ʠ ʥʘ 

ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʝ ʟʜʘʥʠʡ ʣʝʪʦʤ), ʫʪʦʯʥʝʥʠʷ ʢʨʘʪʢʦʩʨʦʯʥʳʭ ʧʨʦʛʥʦʟʦʚ ʧʦʛʦʜʳ, ʨʘʩʯʸʪʦʚ 

ʙʠʦʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʨʘʩʪʝʥʠʡ, ʦʮʝʥʦʢ ʦʧʘʩʥʦʩʪʝʡ ʜʣʷ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ ʛʦʨʦʜʦʚ (ʪʝʧʣʦʚʦʛʦ ʩʪʨʝʩʩʘ ʧʨʠ 

ʞʘʨʢʦʡ ʧʦʛʦʜʝ). çʆʩʪʨʦʚʘ ʪʝʧʣʘè ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤ ʦʙʲʝʢʪʦʤ ʠʟʫʯʝʥʠʷ ʛʝʦʵʢʦʣʦʛʠʠ, ʧʦʩʢʦʣʴʢʫ ʩʚʷʟʘʥʳ 

ʩ ʘʥʪʨʦʧʦʛʝʥʥʳʤʠ ʣʘʥʜʰʘʬʪʘʤʠ ʠ ʠʭ ʩʫʤʤʘʨʥʳʤ ʚʣʠʷʥʠʝʤ ʥʘ ʛʝʦʛʨʘʬʠʯʝʩʢʫʶ ʦʙʦʣʦʯʢʫ. ʄʥʦʛʦʣʝʪʥʠʝ 

ʨʝʟʫʣʴʪʘʪʳ ʩʧʫʪʥʠʢʦʚʳʭ ʠʟʤʝʨʝʥʠʡ ʊʇ ʩʣʫʞʘʪ ʮʝʥʥʳʤ ʩʨʝʜʩʪʚʦʤ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɽʱʸ 

ʦʜʥʠʤ ʚʘʞʥʳʤ ʜʣʷ ʛʝʦʵʢʦʣʦʛʠʠ ʧʦʢʘʟʘʪʝʣʝʤ, ʠʟʤʝʥʝʥʠʷ ʢʦʪʦʨʦʛʦ ʤʦʛʫʪ ʚʣʠʷʪʴ ʥʘ ʊʇ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

çʦʩʪʨʦʚʦʚ ʪʝʧʣʘè, ʷʚʣʷʝʪʩʷ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʠʥʜʝʢʩ, ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʦʛʦ ʪʘʢʞʝ ʜʦʩʪʫʧʥʳ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʠʟʤʝʨʝʥʠʡ ʩ ʙʦʨʪʘ ʩʧʫʪʥʠʢʦʚ.  

ʉʪʝʧʝʥʴ ʨʘʟʨʘʙʦʪʘʥʥʦʩʪʠ ʧʨʦʙʣʝʤʳ: ɺʧʝʨʚʳʝ ʜʘʥʥʦʝ ʷʚʣʝʥʠʝ ʛʦʨʦʜʩʢʦʛʦ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʙʳʣʦ 

ʦʪʢʨʳʪʦ ʥʘ ʧʨʠʤʝʨʝ ʃʦʥʜʦʥʘ ʤʝʪʝʦʨʦʣʦʛʦʤ-ʣʶʙʠʪʝʣʝʤ ʃʶʢʦʤ ɻʦʚʘʨʜʦʤ [67] ʣʠʰʴ ʚ 1818 ʛʦʜʫ. ɿʘʪʝʤ 

ʧʦʭʦʞʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʚʦ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʛʦʨʦʜʘʭ. ɺ ʩʝʨʝʜʠʥʝ 20 ʩʪʦʣʝʪʠʷ ʵʪʠ ʨʘʙʦʪʳ 

ʙʳʣʠ ʦʙʦʙʱʝʥʳ ʚ ʪʨʫʜʘʭ ʪʘʢʠʭ ʟʥʘʤʝʥʠʪʳʭ ʛʦʨʦʜʩʢʠʭ ʢʣʠʤʘʪʦʣʦʛʦʚ ʢʘʢ ɺ.ɹʸʝʨ [15], ʇ.ɸ.ʂʨʘʪʮʝʨ [70], 

ʊ.ʆʢʝ [36,82] ʠ ɻ.ɽ. ʃʘʥʜʩʙʝʨʛ [31]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʜʘʥʥʦʛʦ ʷʚʣʝʥʠʷ ʧʨʦʜʦʣʞʘʝʪʩʷ ʚ 

ʨʘʙʦʪʘʭ ʦʛʨʦʤʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʨʦʩʩʠʡʩʢʠʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʘʚʪʦʨʦʚ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʷʪʩʷ ʜʣʷ ʤʘʣʳʭ, 

ʩʨʝʜʥʠʭ ʠ ʢʨʫʧʥʳʭ ʛʦʨʦʜʦʚ ʧʦ ʚʩʝʤʫ ʤʠʨʫ. ʅʘʰʘ ʩʪʦʣʠʮʘ ʄʦʩʢʚʘ ʪʦʞʝ ʥʝ ʩʪʘʣʘ ʠʩʢʣʶʯʝʥʠʝʤ. ɺ ʨʘʙʦʪʘʭ 

[73-76; 27-29, 34] ʧʨʝʜʩʪʘʚʣʝʥʦ ʠʟʫʯʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʵʪʦʛʦ ʷʚʣʝʥʠʷ ʥʘ ʚʳʩʦʪʘʭ, 

ʛʣʫʙʠʥʘʭ ʠ ʚ ʧʨʠʟʝʤʥʦʤ ʩʣʦʝ ʚʦʟʜʫʭʘ ʧʦ ʜʘʥʥʳʤ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʩʝʪʠ. ʆʜʥʘʢʦ, ʧʣʦʪʥʦʩʪʠ ʥʘʟʝʤʥʦʡ 
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ʩʝʪʠ ʥʝ ʭʚʘʪʘʝʪ, ʯʪʦʙʳ ʚʳʷʚʠʪʴ ʧʦʜʨʦʙʥʫʶ ʢʘʨʪʠʥʫ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʧʦʣʷ ʪʝʤʧʝʨʘʪʫʨʳ 

ʚʦʟʜʫʭʘ ʚʥʫʪʨʠ ʛʦʨʦʜʘ, ʘ ʧʨʠ ʨʘʩʯʝʪʘʭ ʠʥʪʝʥʩʠʚʥʦʩʪʠ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʦʰʠʙʢʠ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʩʪʘʥʮʠʡ. ʇʦʵʪʦʤʫ ʝʱʝ ʚ ʩʝʨʝʜʠʥʝ ʧʨʦʰʣʦʛʦ ʚʝʢʘ 

ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʥʥʦʛʦ ʷʚʣʝʥʠʷ ʥʘʯʘʣʠ ʧʨʠʤʝʥʷʪʴ ʪʝʧʣʦʚʳʝ ʢʦʩʤʠʯʝʩʢʠʝ ʩʥʠʤʢʠ ʚ ʠʥʬʨʘʢʨʘʩʥʦʤ 

ʜʠʘʧʘʟʦʥʝ ʜʣʠʥ ʚʦʣʥ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʩʧʝʢʪʨʘ. ʄʥʦʛʠʝ ʟʘʨʫʙʝʞʥʳʝ ʘʚʪʦʨʳ ʫʞʝ ʧʨʠʤʝʥʠʣʠ ʵʪʦʪ ʤʝʪʦʜ 

ʜʣʷ ʠʟʫʯʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʧʦʣʷ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ ʚʥʫʪʨʠ ʩʚʦʠʭ ʛʦʨʦʜʦʚ (ɹʫʜʘʧʝʰʪ, 

ɺʝʥʛʨʠʷ [86]; ʕʨʙʠʣ, ʀʨʘʢ [91]; ʛʦʨʦʜʘ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ, ʈʦʩʩʠʷ [78], ʉʘʣʘʤʘʥʢʘ, ʀʩʧʘʥʠʷ [50]; ʈʠʤ, 

ʀʪʘʣʠʷ [64]; ʂʘʣʴʢʫʪʪʘ, ʀʥʜʠʷ [84]; ʉʠʜʥʝʡ, ɸʚʩʪʨʘʣʠʷ [92], ɸʬʠʥʳ, ɻʨʝʮʠʷ [94] ʠ ʜʨ.). ʆʜʥʘʢʦ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ ʚ ʄʦʩʢʚʝ ʧʦ ʜʘʥʥʳʤ ʩʧʫʪʥʠʢʦʚ ʥʝ ʥʘʰʣʦ ʧʦʢʘ 

ʰʠʨʦʢʦʛʦ ʦʩʚʝʱʝʥʠʷ ʥʠ ʚ ʨʦʩʩʠʡʩʢʦʡ, ʥʠ ʚ ʟʘʨʫʙʝʞʥʦʡ ʣʠʪʝʨʘʪʫʨʝ. ʂʦʩʤʠʯʝʩʢʠʝ ʩʥʠʤʢʠ ʟʜʝʩʴ 

ʧʨʠʤʝʥʷʣʠʩʴ ʜʨʫʛʠʤʠ ʘʚʪʦʨʘʤʠ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʧʦʚʝʨʭʥʦʩʪʠ ʚʥʫʪʨʠ ʛʦʨʦʜʘ [22], ʥʦ ʥʝ ʜʣʷ ʨʘʩʯʝʪʘ ʧʘʨʘʤʝʪʨʦʚ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ çʦʩʪʨʦʚʘ ʪʝʧʣʘè.  

ʎʝʣʴ ʠ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ.  

ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʳʷʚʣʝʥʠʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʠ ʚʨʝʤʝʥʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʚ ʄʦʩʢʚʝ ʧʦ ʩʧʫʪʥʠʢʦʚʳʤ ʜʘʥʥʳʤ ʦ ʪʝʤʧʝʨʘʪʫʨʝ ʧʦʚʝʨʭʥʦʩʪʠ ʨʝʛʠʦʥʘ. 

ʆʩʥʦʚʥʳʝ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

1. ʈʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢʠ ʨʘʙʦʪʳ ʩ ʜʘʥʥʳʤʠ ʫʜʘʣʝʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ ʦ ʪʝʤʧʝʨʘʪʫʨʝ 

ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʩʧʦʩʦʙʦʚ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʜʣʷ ʨʘʩʯʝʪʘ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʚ 

ʄʦʩʢʚʝ; 

2. ʀʟʫʯʝʥʠʝ ʛʦʜʦʚʦʛʦ ʭʦʜʘ ʠ ʜʦʣʛʦʚʨʝʤʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ, ʘ ʪʘʢʞʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ 

ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʄʦʩʢʚʳ, ʚʢʣʶʯʘʷ ʧʷʪʴ ʦʩʥʦʚʥʳʭ ʪʠʧʦʚ ʧʦʚʝʨʭʥʦʩʪʠ ʛʦʨʦʜʘ (ʣʝʩʦʧʘʨʢʦʚ, 

ʦʪʢʨʳʪʦʡ ʚʦʜʳ, ʧʣʦʪʥʦʡ ʟʘʩʪʨʦʡʢʠ, ʣʫʛʦʚʳʭ ʠ ʧʝʩʯʘʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ); 

3. ɸʥʘʣʠʟ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ ʩʤʝʱʝʥʠʡ ʚ ʦʮʝʥʢʘʭ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ çʦʩʪʨʦʚʘ ʪʝʧʣʘè, 

ʩʚʷʟʘʥʥʳʭ ʩ ʝʸ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʩʫʪʦʯʥʦʤ ʭʦʜʝ ʠ ʥʘʣʠʯʠʝʤ ʜʘʥʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʘʥʪʠʮʠʢʣʦʥʘʣʴʥʳʭ 

ʫʩʣʦʚʠʷʭ; 

4. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʳʭ çʦʩʪʨʦʚʦʚ ʪʝʧʣʘè ʚ ʢʨʫʧʥʳʭ ʠ ʤʘʣʳʭ ʥʘʩʝʣʸʥʥʳʭ ʧʫʥʢʪʘʭ 

ʄʦʩʢʦʚʩʢʦʛʦ ʨʝʛʠʦʥʘ ʠ ʩʦʩʝʜʥʠʭ ʦʙʣʘʩʪʝʡ, ʚʳʷʚʣʝʥʠʝ ʟʘʚʠʩʠʤʦʩʪʝʡ ʠʭ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʚʣʠʷʥʠʷ ʦʪ 

ʧʣʦʱʘʜʠ ʠ ʯʠʩʣʘ ʞʠʪʝʣʝʡ; 

5. ʉʨʘʚʥʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʛʦʨʦʜʩʢʠʭ ʧʦʚʝʨʭʥʦʩʪʥʳʭ çʦʩʪʨʦʚʦʚ ʪʝʧʣʘè ʚ ʩʨʝʜʥʠʭ ʰʠʨʦʪʘʭ 

(ʄʦʩʢʦʚʩʢʠʡ ʨʝʛʠʦʥ) ʠ ʚ ʪʨʦʧʠʢʘʭ (ɼʝʣʠ ʠ ɹʘʥʛʘʣʦʨ, ʀʥʜʠʷ). 

ʆʙʲʝʢʪ ʠ ʧʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʇʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ 

ʚʦʟʜʫʭʘ ʚ ʫʩʣʦʚʠʷʭ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ. ʇʨʠ ʵʪʦʤ ʦʙʲʝʢʪ ï ʧʦʣʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ ʄʦʩʢʦʚʩʢʦʛʦ 

ʨʝʛʠʦʥʘ ʠ ʷʚʣʝʥʠʝ ʛʦʨʦʜʩʢʦʛʦ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʚ ʩʪʦʣʠʯʥʦʤ ʤʝʛʘʧʦʣʠʩʝ ʄʦʩʢʚʘ.  

ʄʝʪʦʜʦʣʦʛʠʷ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʤʝʪʦʜʠʢʘ ʦʧʨʝʜʝʣʝʥʠʷ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʛʦʨʦʜʩʢʦʛʦ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʥʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ. 
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ʀʩʪʦʯʥʠʢʦʤ ʩʪʘʣʘ ʦʪʢʨʳʪʘʷ ʙʘʟʘ ʜʘʥʥʳʭ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ ʩʧʫʪʥʠʢʦʚ Terra ʠ Aqua, ʦʩʥʘʱʸʥʥʳʭ 

ʨʘʜʠʦʤʝʪʨʘʤʠ MODIS, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʥʘ ʦʬʠʮʠʘʣʴʥʦʤ ʩʘʡʪʝ ʢʦʩʤʠʯʝʩʢʦʛʦ ʘʛʝʥʪʩʪʚʘ ʉʐɸ 

Earthdata.nasa.gov. ʀʟ ʚʩʝʛʦ ʦʙʲʸʤʘ ʠʤʝʶʱʠʭʩʷ ʪʘʤ ʜʘʥʥʳʭ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʙʝʟʦʙʣʘʯʥʳʝ ʠ ʤʘʣʦʦʙʣʘʯʥʳʝ 

ʩʥʠʤʢʠ ʪʝʨʨʠʪʦʨʠʠ ʄʦʩʢʦʚʩʢʦʛʦ ʨʝʛʠʦʥʘ ʟʘ ʧʝʨʠʦʜ ʩ 2000 ʧʦ 2020 ʛʛ. ɺʩʝʛʦ ʩ ʦʙʦʠʭ ʩʧʫʪʥʠʢʦʚ ʫʜʘʣʦʩʴ 

ʧʦʣʫʯʠʪʴ 1379 ʪʘʢʠʭ ʩʥʠʤʢʦʚ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ. ʀʥʬʦʨʤʘʮʠʷ ʦ ʪʝʤʧʝʨʘʪʫʨʝ ʧʦʚʝʨʭʥʦʩʪʠ, 

ʧʨʝʜʦʩʪʘʚʣʷʝʤʘʷ ʨʘʜʠʦʤʝʪʨʘʤʠ, ʩʦʜʝʨʞʠʪʩʷ ʚ ʦʪʜʝʣʴʥʦʤ ʪʝʤʘʪʠʯʝʩʢʦʤ ʧʨʦʜʫʢʪʝ ʧʦʜ ʥʘʟʚʘʥʠʝʤ LST 

(Land Surface Temperature), ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʟʨʝʰʝʥʠʝ 1 ʢʤ ʠ ʪʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ 

ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ ʩʫʰʠ Ñ1 Áʉ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʠʩʩʣʝʜʫʝʤʦʤ ʨʝʛʠʦʥʝ 

ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ ʚ ʧʨʦʛʨʘʤʤʝ Scanex Image Processor, 

ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʀʊʎ çʉʢʘʥʕʢʩè. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ çʦʩʪʨʦʚʦʚ ʪʝʧʣʘè ʩʘʤʳʭ ʤʘʣʳʭ ʥʘʩʝʣʸʥʥʳʭ ʧʫʥʢʪʦʚ, 

ʘ ʪʘʢʞʝ ʪʝʤʧʝʨʘʪʫʨʳ ʤʘʣʳʭ ʧʦ ʧʣʦʱʘʜʠ ʪʠʧʦʚ ʛʦʨʦʜʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ (ʧʝʩʯʘʥʳʭ ʠ ʣʫʛʦʚʳʭ ʪʝʨʨʠʪʦʨʠʡ) 

ʙʳʣʠ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʥʠʤʢʠ ʩʧʫʪʥʠʢʦʚ ʩʝʨʠʠ Landsat. ʈʘʩʯʝʪ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ 

ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ çʦʩʪʨʦʚʘ ʪʝʧʣʘè, ʘ ʪʘʢʞʝ ʨʘʟʣʠʯʥʳʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʧʨʦʠʟʚʦʜʠʣʩʷ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ Microsoft Excel ʠ Statistica 7. ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʢʘʨʪ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʧʦʣʷ ʄʦʩʢʦʚʩʢʦʛʦ ʨʝʛʠʦʥʘ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʧʨʦʛʨʘʤʤʘ Surfer, ʨʘʙʦʪʘʶʱʘʷ ʥʘ ʨʘʟʣʠʯʥʳʭ 

ʤʝʪʦʜʘʭ ʠʥʪʝʨʧʦʣʷʮʠʠ.  ɼʣʷ ʨʝʰʝʥʠʷ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ ʤʦʝʡ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʚʝʢʪʦʨʥʳʝ ʩʣʦʠ ʨʘʟʣʠʯʥʳʭ ʦʙʲʝʢʪʦʚ, ʥʘʧʨʠʤʝʨ, ʛʨʘʥʠʮ ʛʦʨʦʜʘ ʄʦʩʢʚʘ, ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʤʘʣʳʭ 

ʛʦʨʦʜʦʚ ʠ ʜʝʨʝʚʝʥʴ ʄʦʩʢʦʚʩʢʦʛʦ ʨʝʛʠʦʥʘ, ʦʪʜʝʣʴʥʳʭ ʣʝʩʦʧʘʨʢʦʚʳʭ ʟʦʥ ʄʦʩʢʚʳ, ʘ ʪʘʢʞʝ ɼʝʣʠ ʠ 

ɹʘʥʛʘʣʦʨʘ. ɺʩʝ ʵʪʠ ʚʝʢʪʦʨʥʳʝ ʩʣʦʠ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʥʘ ɻʀʉ-ʧʦʨʪʘʣʝ Geo-MiXer, ʧʦʟʚʦʣʷʶʱʝʤ ʨʘʙʦʪʘʪʴ 

ʩ ʢʦʩʤʠʯʝʩʢʠʤʠ ʩʥʠʤʢʘʤʠ ʨʘʟʣʠʯʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʠ ʧʨʠʤʝʥʷʪʴ ʛʨʘʬʠʯʝʩʢʠʝ ʤʝʪʦʜʳ 

ʦʙʨʘʙʦʪʢʠ.  

ʇʦʤʠʤʦ ʧʨʦʯʝʛʦ, ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʥʪʝʥʩʠʚʥʦʩʪʠ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʚ ʄʦʩʢʚʝ ʚ ʧʦʣʝ 

ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʚ ʧʨʠʟʝʤʥʦʤ ʩʣʦʝ ʚʦʟʜʫʭʘ ʙʳʣʠ ʧʨʠʚʣʝʯʝʥʳ ʜʘʥʥʳʝ ʥʘʟʝʤʥʦʡ ʩʝʪʠ 

ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ ʟʘ ʨʘʟʣʠʯʥʳʝ ʧʝʨʠʦʜʳ ʚʨʝʤʝʥʠ.  

ʂ ʘʥʘʣʠʟʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʛʦʨʦʜʩʢʠʭ ʣʝʩʦʚ ʠ ʧʘʨʢʦʚ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ 

ʧʨʠʚʣʝʯʴ ʟʥʘʯʝʥʠʷ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʠʥʜʝʢʩʘ (NDVI) ʠ ʠʥʜʝʢʩʘ ʣʠʩʪʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ (LAI). ʕʪʦ 

ʦʪʜʝʣʴʥʳʝ ʧʨʦʜʫʢʪʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ, ʧʦʣʫʯʝʥʥʳʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʲʝʤʢʠ 

ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ ʨʘʜʠʦʤʝʪʨʦʤ MODIS.  

ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʨʘʟʨʘʙʦʪʘʥʘ ʩʦʙʩʪʚʝʥʥʘʷ ʦʨʠʛʠʥʘʣʴʥʘʷ ʤʝʪʦʜʠʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʠʛʦʜʥʦʩʪʠ 

ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ ʜʣʷ ʘʥʘʣʠʟʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʦʨʦʜʩʢʦʛʦ çʦʩʪʨʦʚʘ ʪʝʧʣʘè. ʆʥʘ ʩʪʘʣʘ ʨʝʟʫʣʴʪʘʪʦʤ 

ʯʠʩʣʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩ ʠʤʠʪʘʮʠʝʡ ʦʙʣʘʯʥʦʛʦ ʧʦʢʨʦʚʘ ʥʘʜ ʨʘʟʣʠʯʥʳʤʠ ʯʘʩʪʷʤʠ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ 

ʠ ʦʙʣʘʩʪʠ.  

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ: Å  

ɺʧʝʨʚʳʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʨʝʜʥʠʝ ʦʮʝʥʢʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʠ ʝʸ 

ʛʦʜʦʚʦʛʦ ʭʦʜʘ ʚ ʄʦʩʢʚʝ ʧʦ ʤʥʦʛʦʣʝʪʥʠʤ ʜʘʥʥʳʤ ʩʧʫʪʥʠʢʦʚ; 
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Å ɺʧʝʨʚʳʝ ʠʟʫʯʝʥʳ ʤʥʦʛʦʣʝʪʥʠʝ ʠʟʤʝʥʝʥʠʷ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʢʨʫʧʥʦʛʦ ʛʦʨʦʜʘ ʚ ʧʦʣʝ ʪʝʤʧʝʨʘʪʫʨʳ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʠʥʜʝʢʩʘ; 

Å ɺʧʝʨʚʳʝ ʚʳʷʚʣʝʥʳ ʧʦʨʦʛʦʚʳʝ ʟʥʘʯʝʥʠʷ ʜʦʣʠ ʧʦʢʨʳʪʠʷ ʪʝʨʨʠʪʦʨʠʠ ʦʙʣʘʢʘʤʠ, ʢʦʪʦʨʳʝ ʥʝ 

ʧʨʠʚʦʜʷʪ ʢ ʙʦʣʴʰʠʤ ʩʤʝʱʝʥʠʷʤ ʦʮʝʥʦʢ ʠʥʪʝʥʩʠʚʥʦʩʪʠ çʦʩʪʨʦʚʘ ʪʝʧʣʘè; 

Å ʅʘ ʦʩʥʦʚʝ ʩʨʘʚʥʝʥʠʡ ʩ ʜʘʥʥʳʤʠ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ ʚʧʝʨʚʳʝ ʦʧʨʝʜʝʣʝʥʳ ʧʦʧʨʘʚʢʠ ʥʘ 

ʜʠʩʢʨʝʪʥʦʝ ʚʨʝʤʷ ʧʨʦʣʸʪʘ ʩʧʫʪʥʠʢʦʚ (ʧʨʠʚʝʜʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʢ ʩʨʝʜʥʝʩʫʪʦʯʥʳʤ ʟʥʘʯʝʥʠʷʤ) ʠ ʥʘ 

ʘʥʪʠʮʠʢʣʦʥʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʷʩʥʦʛʦ ʥʝʙʘ (ʧʨʠʚʝʜʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʢ ʩʨʝʜʥʠʤ ʫʩʣʦʚʠʷʤ); 

Å ɺʧʝʨʚʳʝ ʧʦʜʨʦʙʥʦ ʠʩʩʣʝʜʦʚʘʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʦʪ 

ʚʳʙʦʨʘ ʧʣʦʱʘʜʠ ʟʦʥʳ ʩʨʘʚʥʝʥʠʷ ʠʣʠ ʛʨʘʥʠʮ ʩʘʤʦʛʦ ʛʦʨʦʜʘ; 

Å ʇʦʜʨʦʙʥʦ ʠʟʫʯʝʥʘ ʥʝʦʜʥʦʨʦʜʥʘʷ ʪʝʨʤʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʛʦʨʦʜʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ɺʧʝʨʚʳʝ 

ʧʦʣʫʯʝʥʳ ʩʨʝʜʥʠʝ ʤʥʦʛʦʣʝʪʥʠʝ ʟʥʘʯʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʣʦʢʘʣʴʥʳʭ çʦʩʪʨʦʚʦʚ ʭʦʣʦʜʘè ʚ ʣʝʩʦʧʘʨʢʦʚʳʭ 

ʟʦʥʘʭ ʛʦʨʦʜʘ ʄʦʩʢʚʳ, ʠʩʩʣʝʜʦʚʘʥ ʝʝ ʛʦʜʦʚʦʡ ʭʦʜ ʠ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʣʦʱʘʜʠ ʧʘʨʢʘ, ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ 

ʠʥʜʝʢʩʘ NDVI ʠ ʠʥʜʝʢʩʘ ʧʣʦʱʘʜʠ ʣʠʩʪʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ LAI; ʠʟʫʯʝʥ ʤʥʦʛʦʣʝʪʥʠʡ ʪʝʨʤʠʯʝʩʢʠʡ ʨʝʞʠʤ 

ʧʦʚʝʨʭʥʦʩʪʠ ʦʪʢʨʳʪʦʡ ʚʦʜʳ ʠ ʧʣʦʪʥʦʡ ʛʦʨʦʜʩʢʦʡ ʟʘʩʪʨʦʡʢʠ; 

Å ɺʧʝʨʚʳʝ ʧʦʣʫʯʝʥʳ ʟʘʚʠʩʠʤʦʩʪʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ çʦʩʪʨʦʚʦʚ ʪʝʧʣʘè ʦʪ ʧʣʦʱʘʜʠ ʠ ʯʠʩʣʘ ʞʠʪʝʣʝʡ 

ʛʦʨʦʜʦʚ ʠ ʜʝʨʝʚʝʥʴ ʚ ʰʠʨʦʢʠʭ ʜʠʘʧʘʟʦʥʘʭ ʦʪ 101 ʜʦ 107 ʯʝʣʦʚʝʢ ʠ ʦʪ 10-1 ʜʦ 103 ʢʤ2; 

Å ʇʦʣʫʯʝʥʳ ʦʮʝʥʢʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ çʦʩʪʨʦʚʦʚ ʪʝʧʣʘè ʜʣʷ ʢʨʫʧʥʝʡʰʠʭ ʛʦʨʦʜʦʚ 

ʀʥʜʠʠ. 

ʇʦʣʦʞʝʥʠʷ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ. 

1. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʄʦʩʢʚʳ ʚʳʷʚʣʝʥʘ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʤʥʦʛʦʣʝʪʥʷʷ ʘʥʦʤʘʣʠʷ ʚ ʧʦʣʝ ʪʝʤʧʝʨʘʪʫʨʳ 

ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʣʝʪʦʤ (ʚ ʠʶʥʝ-ʠʶʣʝ) ʠ ʤʠʥʠʤʘʣʴʥʦʡ ʦʩʝʥʴʶ (ʚ 

ʦʢʪʷʙʨʝ-ʥʦʷʙʨʝ), ʫʩʠʣʝʥʠʝ ʢʦʪʦʨʦʡ ʚ 2000-ʭ ʛʦʜʘʭ ʩʤʝʥʠʣʦʩʴ ʩʪʘʙʠʣʠʟʘʮʠʝʡ ʟʥʘʯʝʥʠʡ ʩʨʝʜʥʝʛʦʜʦʚʦʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ; 

2. ʇʦʚʝʨʭʥʦʩʪʥʳʝ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʧʨʠʩʫʱʠ ʥʝ ʪʦʣʴʢʦ ʢʨʫʧʥʳʤ ʛʦʨʦʜʘʤ, ʥʦ ʠ ʩʨʝʜʥʠʤ, ʠ ʜʘʞʝ 

ʤʘʣʳʤ ʥʘʩʝʣʸʥʥʳʤ ʧʫʥʢʪʘʤ. ʀʭ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʟʘʚʠʩʠʪ ʦʪ ʧʣʦʱʘʜʠ ʛʦʨʦʜʘ, ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ, 

ʩʪʝʧʝʥʠ ʦʟʝʣʝʥʝʥʠʷ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ; 

3. ʊʝʨʤʠʯʝʩʢʦʝ ʧʦʣʝ ʄʦʩʢʚʳ ʥʝʦʜʥʦʨʦʜʥʦ ʩ ʥʘʠʙʦʣʴʰʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʊʇ ʚ ʟʦʥʝ ʧʣʦʪʥʦʡ 

ʛʦʨʦʜʩʢʦʡ ʟʘʩʪʨʦʡʢʠ ʠ ʣʦʢʘʣʴʥʳʤʠ ʤʠʥʠʤʫʤʘʤʠ (çʦʩʪʨʦʚʘʤʠ ʭʦʣʦʜʘè) ʚ ʢʨʫʧʥʳʭ ʣʝʩʦʧʘʨʢʘʭ ʛʦʨʦʜʘ, 

ʦʭʣʘʞʜʘʶʱʠʡ ʵʬʬʝʢʪ ʢʦʪʦʨʳʭ ʟʘʚʠʩʠʪ ʦʪ ʧʣʦʱʘʜʠ ʧʘʨʢʘ, ʟʥʘʯʝʥʠʷ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʠʥʜʝʢʩʘ NDVI ʠ 

ʠʥʜʝʢʩʘ ʣʠʩʪʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʠ ʧʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ.  

ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʤʘʪʝʨʠʘʣʳ ʠ ʚʳʚʦʜʳ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʦʮʝʥʢʠ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʩʣʝʜʩʪʚʠʡ ʫʚʝʣʠʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʥʫʪʨʠ ʛʦʨʦʜʘ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʵʢʦʥʦʤʠʠ ʪʝʧʣʦ- ʠ 

ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ʚ ʟʠʤʥʝʝ ʚʨʝʤʷ ʠ ʫʚʝʣʠʯʝʥʠʠ ʟʘʪʨʘʪ ʥʘ ʦʭʣʘʞʜʝʥʠʝ ʣʝʪʦʤ. ʇʦʣʫʯʝʥʥʳʝ ʦʮʝʥʢʠ 

ʦʭʣʘʞʜʘʶʱʝʛʦ ʵʬʬʝʢʪʘ ʛʦʨʦʜʩʢʠʭ ʣʝʩʦʧʘʨʢʦʚ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ 
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ʛʝʦʫʨʙʘʥʠʩʪʠʢʝ, ʚʢʣʶʯʘʷ ʨʘʟʚʠʪʠʝ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʟʦʥ ʚʥʫʪʨʠ ʛʦʨʦʜʦʚ. ɼʘʥʥʳʝ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʚ 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʜʣʷ ʠʟʫʯʝʥʠʷ ʜʠʩʮʠʧʣʠʥ çɻʦʨʦʜʩʢʘʷ ʢʣʠʤʘʪʦʣʦʛʠʷè, 

çʕʢʦʣʦʛʠʯʝʩʢʘʷ ʢʣʠʤʘʪʦʣʦʛʠʷè ʠ ʜʨ. 

ʅʘʫʯʥʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʝʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ 

ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʩʨʝʜʳ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ çʦʩʪʨʦʚʦʚ ʭʦʣʦʜʘè ʠ çʦʩʪʨʦʚʦʚ ʪʝʧʣʘè ʠ ʤʦʞʝʪ 

ʩʣʫʞʠʪʴ ʙʘʟʦʡ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ɸʧʨʦʙʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʥʘ ʩʣʝʜʫʶʱʠʭ ʤʝʨʦʧʨʠʷʪʠʷʭ: 

ǒ 9th International Conference on Urban Climate (ICUC9) jointly with 12th Symposium on the Urban 

Environment, Toulouse, France, 20-24 July 2015; 

ǒ VII ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʩʪʫʜʝʥʯʝʩʢʘʷ ʵʣʝʢʪʨʦʥʥʘʷ ʥʘʫʯʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʉʪʫʜʝʥʯʝʩʢʠʡ 

ʥʘʫʯʥʳʡ ʬʦʨʫʤè ï 2015. ʈʦʩʩʠʡʩʢʘʷ ɸʢʘʜʝʤʠʷ ɽʩʪʝʩʪʚʦʟʥʘʥʠʷ, 15 ʬʝʚʨʘʣʷ ï 31 ʤʘʨʪʘ 2015 ʛ.;     

ǒ ʇʷʪʳʡ ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʢʦʥʛʨʝʩʩ (ʩʝʜʴʤʘʷ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ) çʕʢʦʣʦʛʠʷ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʦʤʳʰʣʝʥʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʢʦʤʧʣʝʢʩʦʚè ELPIT-2015, ʉʘʤʘʨʘ ï ʊʦʣʴʷʪʪʠ, 16-20 ʩʝʥʪʷʙʨʷ 2015 ʛ.; 

ǒ XX ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʰʢʦʣʘ-ʢʦʥʬʝʨʝʥʮʠʷ ʤʦʣʦʜʳʭ ʫʯʸʥʳʭ çʉʦʩʪʘʚ ʘʪʤʦʩʬʝʨʳ. ɸʪʤʦʩʬʝʨʥʦʝ 

ʵʣʝʢʪʨʠʯʝʩʪʚʦ. ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳè, ʩ. ɹʝʟʚʦʜʥʦʝ, ʅʠʞʝʛʦʨʦʜʩʢʘʷ ʦʙʣʘʩʪʴ, 24-26 ʤʘʷ 2016 ʛ.;  

ǒ ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʥʘʫʯʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʄʦʥʠʪʦʨʠʥʛ ʩʦʩʪʦʷʥʠʷ ʠ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ. ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠ ʧʫʪʠ ʨʘʟʚʠʪʠʷè. ʄʦʩʢʚʘ, 20-22 ʤʘʨʪʘ 2017 ʛ., ʀɻʂʕ;  

ǒ ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʩʪʫʜʝʥʪʦʚ, ʘʩʧʠʨʘʥʪʦʚ ʠ ʤʦʣʦʜʳʭ ʫʯʸʥʳʭ çʃʦʤʦʥʦʩʦʚ-

2017è, ʄʦʩʢʚʘ, ʄɻʋ; 

ǒ 15-ʷ ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʆʪʢʨʳʪʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ ʠʟ ʢʦʩʤʦʩʘè. ʄʦʩʢʚʘ, 13ï17 ʥʦʷʙʨʷ 2017 ʛ. ʀʂʀ ʈɸʅ; 

ǒ ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʩʪʫʜʝʥʪʦʚ, ʘʩʧʠʨʘʥʪʦʚ ʠ ʤʦʣʦʜʳʭ ʫʯʸʥʳʭ çʃʦʤʦʥʦʩʦʚ-

2018è, ʄʦʩʢʚʘ, ʄɻʋ; 

ǒ 16-ʷ ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʆʪʢʨʳʪʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ ʠʟ ʢʦʩʤʦʩʘ (ʌʠʟʠʯʝʩʢʠʝ ʦʩʥʦʚʳ, ʤʝʪʦʜʳ ʠ ʪʝʭʥʦʣʦʛʠʠ ʤʦʥʠʪʦʨʠʥʛʘ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ, ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʳʭ ʷʚʣʝʥʠʡ ʠ ʦʙʲʝʢʪʦʚ), ʄʦʩʢʚʘ, 2018, ʀʂʀ ʈɸʅ;  

ǒ ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʩʪʫʜʝʥʪʦʚ, ʘʩʧʠʨʘʥʪʦʚ ʠ ʤʦʣʦʜʳʭ ʫʯʸʥʳʭ çʃʦʤʦʥʦʩʦʚ-

2019è, ʄʦʩʢʚʘ, ʄɻʋ; 

ǒ 17-ʷ ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʆʪʢʨʳʪʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ ʠʟ ʢʦʩʤʦʩʘ (ʌʠʟʠʯʝʩʢʠʝ ʦʩʥʦʚʳ, ʤʝʪʦʜʳ ʠ ʪʝʭʥʦʣʦʛʠʠ ʤʦʥʠʪʦʨʠʥʛʘ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ, ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʳʭ ʷʚʣʝʥʠʡ ʠ ʦʙʲʝʢʪʦʚ). ʄʦʩʢʚʘ, 11-15 ʥʦʷʙʨʷ 2019 ʛ., ʀʂʀ ʈɸʅ. 

ǒ ʂʦʥʬʝʨʝʥʮʠʷ ʢ 100-ʣʝʪʠʶ ʩʦ ʜʥʷ ʨʦʞʜʝʥʠʷ ʄ.ɸ.ʇʝʪʨʦʩʷʥʮʘ çʄ.ɸ.ʇʝʪʨʦʩʷʥʮ ʠ 

ʦʪʝʯʝʩʪʚʝʥʥʘʷ ʤʝʪʝʦʨʦʣʦʛʠʷè, ʄʦʩʢʚʘ, 21-22 ʥʦʷʙʨʷ 2019 ʛ. ʄ., ʄɻʋ ʠ ɻʄʎ;  



9 

ǒ ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʀʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ: ʧʨʠʯʠʥʳ, ʨʠʩʢʠ, ʧʦʩʣʝʜʩʪʚʠʷ, ʧʨʦʙʣʝʤʳ 

ʘʜʘʧʪʘʮʠʠ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʂʃʀʄɸʊ-2019è. ʄʦʩʢʚʘ, 26ï28 ʥʦʷʙʨʷ 2019 ʛ. ʄ., ʀʌɸ ʈɸʅ;  

ǒ XXIII ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʰʢʦʣʘ-ʢʦʥʬʝʨʝʥʮʠʷ ʤʦʣʦʜʳʭ ʫʯʸʥʳʭ çʉʦʩʪʘʚ ʘʪʤʦʩʬʝʨʳ. 

ɸʪʤʦʩʬʝʨʥʦʝ ʵʣʝʢʪʨʠʯʝʩʪʚʦ. ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳè, ʩʪʨ.39-40. ʧʦʩ. ɹʦʨʦʢ, 5-9 ʦʢʪʷʙʨʷ 2020 ʛ., 

ɻʝʦʬʠʟʠʯʝʩʢʘʷ ʦʙʩʝʨʚʘʪʦʨʠʷ çɹʦʨʦʢè ï ʬʠʣʠʘʣ ʀʥʩʪʠʪʫʪʘ ʬʠʟʠʢʠ ɿʝʤʣʠ ʠʤ. ʆ.ʖ. ʐʤʠʜʪʘ;  

ǒ 18-ʷ ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʆʪʢʨʳʪʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ çʉʦʚʨʝʤʝʥʥʳʝ 

ʧʨʦʙʣʝʤʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ ʠʟ ʢʦʩʤʦʩʘ (ʌʠʟʠʯʝʩʢʠʝ ʦʩʥʦʚʳ, ʤʝʪʦʜʳ ʠ ʪʝʭʥʦʣʦʛʠʠ 

ʤʦʥʠʪʦʨʠʥʛʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʳʭ ʷʚʣʝʥʠʡ ʠ ʦʙʲʝʢʪʦʚ)è. ʄʦʩʢʚʘ, 16-20 ʥʦʷʙʨʷ 

2020 ʛ. ʄ., ʀʂʀ ʈɸʅ;  

ǒ 19-ʷ ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ ʠʟ ʢʦʩʤʦʩʘ (ʌʠʟʠʯʝʩʢʠʝ ʦʩʥʦʚʳ, ʤʝʪʦʜʳ ʠ ʪʝʭʥʦʣʦʛʠʠ ʤʦʥʠʪʦʨʠʥʛʘ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ, ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʳʭ ʷʚʣʝʥʠʡ ʠ ʦʙʲʝʢʪʦʚ)è. ʄʦʩʢʚʘ, ʀʂʀ ʈɸʅ, 15-19 ʥʦʷʙʨʷ 2021 ʛ.  

ǒ 20-ʷ ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ ʠʟ ʢʦʩʤʦʩʘ (ʌʠʟʠʯʝʩʢʠʝ ʦʩʥʦʚʳ, ʤʝʪʦʜʳ ʠ ʪʝʭʥʦʣʦʛʠʠ ʤʦʥʠʪʦʨʠʥʛʘ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ, ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʳʭ ʷʚʣʝʥʠʡ ʠ ʦʙʲʝʢʪʦʚ)è. ʄʦʩʢʚʘ, ʀʂʀ ʈɸʅ, 15-19 ʥʦʷʙʨʷ 2021 ʛ.  

ǒ 10th International Conference on Urban Climate (ICUC9), Australia, 27 August ï 01 September, 

2023.  

ǒ 22-ʷ ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ ʠʟ ʢʦʩʤʦʩʘ (ʌʠʟʠʯʝʩʢʠʝ ʦʩʥʦʚʳ, ʤʝʪʦʜʳ ʠ ʪʝʭʥʦʣʦʛʠʠ ʤʦʥʠʪʦʨʠʥʛʘ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ, ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʳʭ ʷʚʣʝʥʠʡ ʠ ʦʙʲʝʢʪʦʚ)è. ʄʦʩʢʚʘ, ʀʂʀ ʈɸʅ, 2024 ʛ.  

ǒ ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ I ɹʝʣʦʨʫʩʩʢʠʡ ɻʝʦʛʨʘʬʠʯʝʩʢʠʡ ʢʦʥʛʨʝʩʩ, ʄʠʥʩʢ, ɹʝʣʘʨʫʩʴ, 

ʘʧʨʝʣʴ 2024 ʛ. 

ʇʫʙʣʠʢʘʮʠʠ ʘʚʪʦʨʘ ʧʦ ʪʝʤʝ ʜʠʩʩʝʨʪʘʮʠʠ: 

ʉʪʘʪʴʠ ʚ ʞʫʨʥʘʣʘʭ, ʠʥʜʝʢʩʠʨʫʝʤʳʭ ʚ ʙʘʟʘʭ ʜʘʥʥʳʭ Web of Science, Scopus, RSCI: 

1. ʃʦʢʦʱʝʥʢʦ ʄ.ɸ., ɽʥʫʢʦʚʘ ɽ.ɸ. ʆʩʪʨʦʚ ʪʝʧʣʘ ʚ ʄʦʩʢʦʚʩʢʦʤ ʨʝʛʠʦʥʝ ʧʦ ʩʧʫʪʥʠʢʦʚʳʤ ʜʘʥʥʳʤ // 

ʄʝʪʝʦʨʦʣʦʛʠʷ ʠ ʛʠʜʨʦʣʦʛʠʷ. ï 2020. - ˉ 7. - C. 50-63. (ʀʤʧʘʢʪ-ʬʘʢ-ʪʦʨ ʈʀʅʎ = 1.53; 0,81 ʧ.ʣ.; ʚʢʣʘʜ 

ʘʚʪʦʨʘ 50%) 

Lokoshchenko M.A., Enukova E.A Urban Heat Island in Moscow Derived from Satellite Data // Russian 

Meteorology and Hydrology. ï 2020. - Vol. 45, ˉ 7. - pp. 488ï497. (JCI = 0.22; 0,81 ʧ.ʣ.; ʚʢʣʘʜ ʘʚʪʦʨʘ 50%) 

2. ʃʦʢʦʱʝʥʢʦ ʄ.ɸ., ɽʥʫʢʦʚʘ ɽ.ɸ. ʆʩʪʨʦʚʘ ʪʝʧʣʘ ʤʘʣʳʭ ʛʦʨʦʜʦʚ ʠ ʜʝʨʝʚʝʥʴ ʄʦʩʢʦʚ-ʩʢʦʛʦ ʨʝʛʠʦʥʘ 

// ɼʦʢʣʘʜʳ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ. ʅʘʫʢʠ ʦ ɿʝʤʣʝ ï 2021. ï ʊ. 500, ˉ 2. - ʉ.200-207. (ʀʤʧʘʢʪ-ʬʘʢʪʦʨ 

ʈʀʅʎ = 1.37; 0,4 ʧ.ʣ.; ʚʢʣʘʜ ʘʚʪʦʨʘ 50%) 

Lokoshchenko M.A., Enukova Ye.A. Heat Islands of Small Towns and Villages in Moscow Region // 

Doklady Earth Sciences ï 2021. - Vol. 500, Part 2 - P. 875ï881 (SJR = 0.295; 0,4 ʧ.ʣ.; ʚʢʣʘʜ ʘʚʪʦʨʘ 50%). 
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3. Lokoshchenko M.A., Enukova E.ɸ Surface Urban Heat Island in Moscow during the COVID-19 

Pandemic Lockdown in 2020 // Geography, Environment, Sustainability ï 2022. - Vol.15, ˉ.4. - pp.134-144. 

(SJR ï 0,35; 0,792 ʧ.ʣ.; ʚʢʣʘʜ ʘʚʪʦʨʘ 50%) 

4. ʃʦʢʦʱʝʥʢʦ ʄ.ɸ., ɽʥʫʢʦʚʘ ɽ.ɸ., ɸʣʝʢʩʝʝʚʘ ʃ.ʀ. ʆ ʩʦʚʨʝʤʝʥʥʳʭ ʠʟʤʝʥʝʥʠʷʭ çʦʩʪʨʦʚʘ ʪʝʧʣʘè 

ʄʦʩʢʚʳ // ɼʦʢʣʘʜʳ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ. ʅʘʫʢʠ ʦ ɿʝʤʣʝ ï 2023. ï ʊ. 511, ˉ 2. - ʉ. 243-253. (ʀʤʧʘʢʪ-

ʬʘʢʪʦʨ ʈʀʅʎ - 1,37; 0,63 ʧ.ʣ.; ʚʢʣʘʜ ʘʚʪʦʨʘ 30%) 

Lokoshchenko M.A., Enukova E.A., and Alekseeva L.I. Modern Changes of the Urban Heat Island in 

Moscow // Doklady Earth Sciences ï 2023. - Vol. 511, Part 2, - P. 716ï725 (SJR = 0.295; 0,4 ʧ.ʣ.; ʚʢʣʘʜ ʘʚʪʦʨʘ 

50%). 

ʀʥʳʝ ʧʫʙʣʠʢʘʮʠʠ ʘʚʪʦʨʘ ʧʦ ʪʝʤʝ ʜʠʩʩʝʨʪʘʮʠʠ: 

1. ʉʦʨʦʢʠʥʘ ɽ.ɸ., ʃʦʢʦʱʝʥʢʦ ʄ.ɸ. ʇʦʚʝʨʭʥʦʩʪʥʳʡ çʦʩʪʨʦʚ ʪʝʧʣʘè ʚ ʄʦʩʢʚʝ ʧʦ ʜʘʥʥʳʤ 

ʩʧʫʪʥʠʢʦʚ // ɺʝʩʪʥʠʢ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʠʨʦʜʳ, ʦʙʱʝʩʪʚʘ ʠ ʯʝʣʦʚʝʢʘ çɼʫʙʥʘè ʉʝʨʠʷ 

çɽʩʪʝʩʪʚʝʥʥʳʝ ʠ ʠʥʞʝʥʝʨʥʳʝ ʥʘʫʢʠè - 2017. - ˉ 1 (37). - ʉ.32-38 (ʀʤʧʘʢʪ-ʬʘʢʪʦʨ ʈʀʅʎ = 0,032; 0,81 

ʧ.ʣ., ʚʢʣʘʜ ʘʚʪʦʨʘ 60%)  

2. Lokoshchenko M.A., Korneva I.A., Enukova Ye.A. Urban Heat Island in Moscow at different 

heights, depths and on the surface // IOP Conference Series: Earth and Environmental Science (EES) ï 2020. - 

Vol.606. ï 012030 (SJR = 0,21; 1,16 ʧ.ʣ., ʚʢʣʘʜ ʘʚʪʦʨʘ 30%) 

3. Lokoshchenko M.A., Sorokina E.A. Urban óheat islandô in Moscow by satellite data // In: 

Proceedings of the 9th International Conference on Urban Climate (ICUC9) jointly with 12th Symposium on the 

Urban Environment, Toulouse, France ï 2015. - 11-7-3911378_ʘ (ʀʤʧʘʢʪ-ʬʘʢʪʦʨ ʦʪʩʫʪʩʪʚʫʝʪ, 0,58 ʧ.ʣ., ʚʢʣʘʜ 

ʘʚʪʦʨʘ 50%) 

4. ʉʦʨʦʢʠʥʘ ɽ.ɸ., ʃʦʢʦʱʝʥʢʦ ʄ.ɸ., ɸʣʝʢʩʝʝʚʘ ʃ.ʀ. ɸʥʘʣʠʟ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʛʦʨʦʜʩʢʦʛʦ 

çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʚ ʄʦʩʢʚʝ // ʊʨʫʜʳ VII ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʩʪʫʜʝʥʯʝʩʢʦʡ ʵʣʝʢʪʨʦʥʥʦʡ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ 

çʉʪʫʜʝʥʯʝʩʢʠʡ ʥʘʫʯʥʳʡ ʬʦʨʫʤè ï 2015. ï 2015013948 (ʀʤ-ʧʘʢʪ-ʬʘʢʪʦʨ ʦʪʩʫʪʩʪʚʫʝʪ, 0,35 ʧ.ʣ., ʚʢʣʘʜ 

ʘʚʪʦʨʘ 70%) 

5. ʉʦʨʦʢʠʥʘ ɽ.ɸ., ʃʦʢʦʱʝʥʢʦ ʄ.ɸ. ʆʩʪʨʦʚʘ ʭʦʣʦʜʘ ʚ ʄʦʩʢʚʝ // ʊʨʫʜʳ ʇʷʪʦʛʦ 

ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʛʨʝʩʩʘ (ʩʝʜʴʤʦʡ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ) 

çʕʢʦʣʦʛʠʷ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʦʤʳʰʣʝʥʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚè ELPIT-2015, 

ʉʘʤʘʨʘ ï ʊʦʣʴʷʪʪʠ ï 2015. ï ʊʦʤ. 5. ï ʉ.  254-261 (ʀʤʧʘʢʪ-ʬʘʢʪʦʨ ʦʪʩʫʪʩʪʚʫʝʪ, 0,92 ʧ.ʣ., ʚʢʣʘʜ ʘʚʪʦʨʘ 

70%) 

6. ɽʥʫʢʦʚʘ ɽ.ɸ. ʊʝʤʧʝʨʘʪʫʨʘ ʧʦʚʝʨʭʥʦʩʪʠ ʄʦʩʢʦʚʩʢʦʛʦ ʨʝʛʠʦʥʘ ʧʦ ʜʘʥʥʳʤ ʩʧʫʪʥʠʢʦʚ 

//ʕʢʦʣʦʛʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʪʤʦʩʬʝʨʳ ʄʦʩʢʚʳ ʚ 2017 ʛ. ʧʦ ʜʘʥʥʳʤ ʄʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ 

ʦʙʩʝʨʚʘʪʦʨʠʠ ʄɻʋ ʠʤʝʥʠ ʄ.ɺ.ʃʦʤʦʥʦʩʦʚʘ. ʇʦʜ ʨʝʜ. ʄ.ɸ.ʃʦʢʦʱʝʥʢʦ. ï ʄ.: ʄɸʂʉ ʇʨʝʩʩ - 2018. ï ʊ. 1. 

- ʉ. 124-129 (ʀʤʧʘʢʪ-ʬʘʢʪʦʨ ʦʪʩʫʪʩʪʚʫʝʪ, 0,35 ʧ.ʣ., ʚʢʣʘʜ ʘʚʪʦʨʘ 100%) 
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7. ɽʥʫʢʦʚʘ ɽ.ɸ. ʇʦʚʝʨʭʥʦʩʪʥʳʡ ʛʦʨʦʜʩʢʦʡ çʦʩʪʨʦʚ ʪʝʧʣʘè ʚ ʄʦʩʢʚʝ ʚ 2018 ʛʦʜʫ ʧʦ ʜʘʥʥʳʤ 

ʦʨʙʠʪʘʣʴʥʳʭ ʩʧʫʪʥʠʢʦʚ // ʕʢʦʣʦʛʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʪʤʦʩʬʝʨʳ ʄʦʩʢʚʳ ʚ 2018 ʛ. ʧʦ 

ʜʘʥʥʳʤ ʄʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ ʄɻʋ ʠʤʝʥʠ ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ. ʇʦʜ ʨʝʜ. ʄ.ɸ. ʃʦʢʦʱʝʥʢʦ. ï 

ʄ.: ʄɸʂʉ ʇʨʝʩʩ - 2019. ï ʊ.1. - ʉ. 111-118 (ʀʤʧʘʢʪ-ʬʘʢʪʦʨ ʦʪʩʫʪʩʪʚʫʝʪ, 0,46 ʧ.ʣ., ʚʢʣʘʜ ʘʚʪʦʨʘ 100%) 

8. ʃʦʢʦʱʝʥʢʦ ʄ.ɸ., ɸʣʝʢʩʝʝʚʘ ʃ.ʀ., ɽʥʫʢʦʚʘ ɽ.ɸ., ʂʦʨʥʝʚʘ ʀ.ɸ. ʆʩʪʨʦʚ ʪʝʧʣʘ ʄʦʩʢʚʳ ʠ ʝʛʦ 

ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. // ʄʘʪʝʨʠʘʣʳ I ɹʝʣʦʨʫʩʩʢʦʛʦ ɻʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʢʦʥʛʨʝʩʩʘ: ʢ 90-ʣʝʪʠʶ 

ʬʘʢʫʣʴʪʝʪʘ ʛʝʦʛʨʘʬʠʠ ʠ ʛʝʦʠʥʬʦʨʤʘʪʠʢʠ ɹʝʣʦʨʫʩʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠ 70-ʣʝʪʠʶ 

ɹʝʣʦʨʫʩʩʢʦʛʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ. ʄʠʥʩʢ. - 2024 ï ʏ. 1. ï ʉ. 279-284 (ʀʤʧʘʢʪ-ʬʘʢʪʦʨ ʦʪʩʫʪʩʪʚʫʝʪ, 

0,35 ʧ.ʣ., ʚʢʣʘʜ ʘʚʪʦʨʘ 30%) 

ʊʝʟʠʩʳ ʜʦʢʣʘʜʦʚ: 

1. ʉʦʨʦʢʠʥʘ ɽ.ɸ., ʃʦʢʦʱʝʥʢʦ ʄ.ɸ. çʆʩʪʨʦʚ ʪʝʧʣʘè ʚ ʄʦʩʢʚʝ ʧʦ ʩʧʫʪʥʠʢʦʚʳʤ ʜʘʥʥʳʤ. ɺ ʩʙ.: 

ʊʝʟʠʩʳ ʜʦʢʣʘʜʦʚ XX ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʰʢʦʣʳ-ʢʦʥʬʝʨʝʥʮʠʠ ʤʦʣʦʜʳʭ ʫʯʸʥʳʭ çʉʦʩʪʘʚ ʘʪʤʦʩʬʝʨʳ. 

ɸʪʤʦʩʬʝʨʥʦʝ ʵʣʝʢʪʨʠʯʝʩʪʚʦ. ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳè, ʩ. ɹʝʟʚʦʜʥʦʝ, ʅʠʞʝʛʦʨʦʜʩʢʘʷ ʦʙʣʘʩʪʴ, 24-26 ʤʘʷ 

2016 ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ʪʠʧʦʛʨʘʬʠʷ ʀʥʩʪʠʪʫʪʘ ʧʨʠʢʣʘʜʥʦʡ ʬʠʟʠʢʠ ʈɸʅ, 2016, ʩʪʨ.47-48. 

2. ʃʦʢʦʱʝʥʢʦ ʄ.ɸ., ɽʥʫʢʦʚʘ ɽ.ɸ. ʄʦʥʠʪʦʨʠʥʛ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ ʄʦʩʢʦʚʩʢʦʛʦ ʨʝʛʠʦʥʘ. 

ʊʝʟʠʩʳ ʜʦʢʣʘʜʦʚ ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʄʦʥʠʪʦʨʠʥʛ ʩʦʩʪʦʷʥʠʷ ʠ ʟʘʛʨʷʟʥʝʥʠʷ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠ ʧʫʪʠ ʨʘʟʚʠʪʠʷè. ʄʦʩʢʚʘ, 20-22 ʤʘʨʪʘ 2017 ʛ. / ʆʪʚ. ʩʦʩʪ. ɸ.ɸ. 

ʊʨʫʥʦʚ, ʇ.ɼ. ʇʦʣʫʤʠʝʚʘ, ɸ.ɸ. ʈʦʤʘʥʦʚʩʢʘʷ. [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ðʄ.: ʌɻɹʋ çʀɻʂʕ ʈʦʩʛʠʜʨʦʤʝʪʘ ʠ 

ʈɸʅè,2017, ʩʪʨ.84-85. ISBN 978-5-600-01726-9.    

3. ʃʦʢʦʱʝʥʢʦ ʄ.ɸ., ɽʥʫʢʦʚʘ ɽ.ɸ. ʊʝʤʧʝʨʘʪʫʨʘ ʧʦʚʝʨʭʥʦʩʪʠ ʄʦʩʢʦʚʩʢʦʛʦ ʨʝʛʠʦʥʘ ʧʦ ʜʘʥʥʳʤ 

ʩʧʫʪʥʠʢʦʚ Terra ʠ Aqua. ɺ ʩʙʦʨʥʠʢʝ ʪʝʟʠʩʦʚ: ʄʘʪʝʨʠʘʣʳ ʇʷʪʥʘʜʮʘʪʦʡ ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʦʪʢʨʳʪʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ çʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ ʠʟ ʢʦʩʤʦʩʘè. ʄʦʩʢʚʘ, 13ï17 

ʥʦʷʙʨʷ 2017 ʛ., ʩʪʨ.182.  

4. ʃʦʢʦʱʝʥʢʦ ʄ.ɸ., ɽʥʫʢʦʚʘ ɽ.ɸ. ʆʩʪʨʦʚʘ ʭʦʣʦʜʘ ʚ ʄʦʩʢʚʝ ʧʦ ʩʧʫʪʥʠʢʦʚʳʤ ʜʘʥʥʳʤ. ɺ ʩʙʦʨʥʠʢʝ 

ʪʝʟʠʩʦʚ: ʄʘʪʝʨʠʘʣʳ ʐʝʩʪʥʘʜʮʘʪʦʡ ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʆʪʢʨʳʪʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ ʠʟ ʢʦʩʤʦʩʘ (ʌʠʟʠʯʝʩʢʠʝ ʦʩʥʦ-ʚʳ, ʤʝʪʦʜʳ ʠ ʪʝʭʥʦʣʦʛʠʠ 

ʤʦʥʠʪʦʨʠʥʛʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʳʭ ʷʚʣʝʥʠʡ ʠ ʦʙʲʝʢʪʦʚ), ʄʦʩʢʚʘ, 2018, ʀʂʀ ʈɸʅ, 

ʩʪʨ.176.   

5. ɽʥʫʢʦʚʘ ɽ.ɸ., ʃʦʢʦʱʝʥʢʦ ʄ.ɸ., ɻʦʫʜʘ ʂ.ʏ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʘʥʦʤʘʣʠʡ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʚ ʢʨʫʧʥʳʭ ʛʦʨʦʜʘʭ ʀʥʜʠʠ. ɺ ʩʙʦʨʥʠʢʝ ʪʝʟʠʩʦʚ: ʄʘʪʝʨʠʘʣʳ ʉʝʤʥʘʜʮʘʪʦʡ ɺʩʝʨʦʩʩʠʡʩʢʦʡ 

ʆʪʢʨʳʪʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦ-ʚʘʥʠʷ ɿʝʤʣʠ ʠʟ ʢʦʩʤʦʩʘè. 

ʄʦʩʢʚʘ, 11-15 ʥʦʷʙʨʷ 2019 ʛ. ʄ., ʀʂʀ ʈɸʅ, 2019, ʩʪʨ.171.  

6. ʃʦʢʦʱʝʥʢʦ ʄ.ɸ., ɸʣʝʢʩʝʝʚʘ ʃ.ʀ., ɽʣʘʥʩʢʠʡ ʅ.ʌ., ɽʥʫʢʦʚʘ ɽ.ɸ., ɹʦʛʜʘʥʦʚʠʯ ɸ.ʖ., ɻʦʫʜʘ ʂ.ʏ. 

ʆʧʘʩʥʳʝ ʧʦʛʦʜʥʳʝ ʷʚʣʝʥʠʷ ʠ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʚ ʢʨʫʧʥʝʡʰʠʭ ʛʦʨʦʜʘʭ ʀʥʜʠʠ ʠ ʈʦʩʩʠʠ. ʊʝʟʠʩʳ 
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ʢʦʥʬʝʨʝʥʮʠʠ ʢ 100-ʣʝʪʠʶ ʩʦ ʜʥʷ ʨʦʞʜʝʥʠʷ ʄ.ɸ.ʇʝʪʨʦʩʷʥʮʘ çʄ.ɸ.ʇʝʪʨʦʩʷʥʮ ʠ ʦʪʝʯʝʩʪʚʝʥʥʘʷ 

ʤʝʪʝʦʨʦʣʦʛʠʷè, ʄʦʩʢʚʘ, 21-22 ʥʦʷʙʨʷ 2019 ʛ. ʄ., ʦʪʧʝʯʘʪʘʥʦ ʆʆʆ çʊʠʨʝʢʩè, 2019, ʩʪʨ.33.  

7. ʃʦʢʦʱʝʥʢʦ ʄ.ɸ., ʂʦʨʥʝʚʘ ʀ.ɸ., ɽʥʫʢʦʚʘ ɽ.ɸ. ʆʩʪʨʦʚ ʪʝʧʣʘ ʚ ʄʦʩʢʚʝ ʥʘ ʨʘʟʥʳʭ ʚʳʩʦʪʘʭ, 

ʛʣʫʙʠʥʘʭ ʠ ʧʦʚʝʨʭʥʦʩʪʠ. ʊʝʟʠʩʳ ʢʦʥʬʝʨʝʥʮʠʠ ʢ 100-ʣʝʪʠʶ ʩʦ ʜʥʷ ʨʦʞʜʝʥʠʷ ʄ.ɸ.ʇʝʪʨʦʩʷʥʮʘ 

çʄ.ɸ.ʇʝʪʨʦʩʷʥʮ ʠ ʦʪʝʯʝʩʪʚʝʥʥʘʷ ʤʝʪʝʦʨʦʣʦʛʠʷè, ʄʦʩʢʚʘ, 21-22 ʥʦʷʙʨʷ 2019 ʛ. ʄ., ʦʪʧʝʯʘʪʘʥʦ ʆʆʆ 

çʊʠʨʝʢʩè, 2019, ʩʪʨ.44. 

8. ʃʦʢʦʱʝʥʢʦ ʄ.ɸ., ʂʦʨʥʝʚʘ ʀ.ɸ., ɽʥʫʢʦʚʘ ɽ.ɸ. ʇʨʦʷʚʣʝʥʠʝ ʦʩʪʨʦʚʘ ʪʝʧʣʘ ʚ ʄʦʩʢʚʝ ʫ ʧʦ-

ʚʝʨʭʥʦʩʪʠ, ʚ ʘʪʤʦʩʬʝʨʝ ʠ ʧʦʯʚʝ. ʊʝʟʠʩʳ ʜʦʢʣʘʜʦʚ ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʀʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ: 

ʧʨʠʯʠʥʳ, ʨʠʩʢʠ, ʧʦʩʣʝʜʩʪʚʠʷ, ʧʨʦʙʣʝʤʳ ʘʜʘʧʪʘʮʠʠ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʂʃʀʄɸʊ-2019è. ʄʦʩʢʚʘ, 26ï28 

ʥʦʷʙʨʷ 2019 ʛ. ʄ., ʌʠʟʤʘʪʢʥʠʛʘ, 2019, 180 ʩ. ï ISBN 978-5-89155-324-8, ʩʪʨ.61.  

9. ʃʦʢʦʱʝʥʢʦ ʄ.ɸ., ɽʣʘʥʩʢʠʡ ʅ.ʌ., ɸʣʝʢʩʝʝʚʘ ʃ.ʀ., ɽʥʫʢʦʚʘ ɽ.ɸ., ɹʦʛʜʘʥʦʚʠʯ ɸ.ʖ., ɻʦʫʜʘ ʂ.ʏ. 

ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʨʘʟʣʠʯʠʷ, ʦʧʘʩʥʳʝ ʧʨʠʨʦʜʥʳʝ ʷʚʣʝʥʠʷ ʠ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʚ ʢʨʫʧʥʝʡʰʠʭ ʛʦʨʦʜʘʭ ʈʦʩʩʠʠ 

ʠ ʀʥʜʠʠ. ɺ ʩʙ.: ʊʝʟʠʩʳ ʜʦʢʣʘʜʦʚ XXIII ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʰʢʦʣʳ-ʢʦʥʬʝʨʝʥʮʠʠ ʤʦʣʦʜʳʭ ʫʯʸʥʳʭ çʉʦʩʪʘʚ 

ʘʪʤʦʩʬʝʨʳ. ɸʪʤʦʩʬʝʨʥʦʝ ʵʣʝʢʪʨʠʯʝʩʪʚʦ. ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳè, ʩʪʨ.39-40. ɹʦʨʦʢ, 5-9 ʦʢʪʷʙʨʷ 2020 ʛ. 

/ ɻʝʦʬʠʟʠʯʝʩʢʘʷ ʦʙʩʝʨʚʘʪʦʨʠʷ çɹʦʨʦʢè ï ʬʠʣʠʘʣ ʀʥʩʪʠʪʫʪʘ ʬʠʟʠʢʠ ɿʝʤʣʠ ʠʤ. ʆ.ʖ. ʐʤʠʜʪʘ ï ʗʨʦʩʣʘʚʣʴ: 

ʌʠʣʠʛʨʘʥʴ, 2020. ï 124 ʩ. ISBN 978-5-6044384-1-1.  

10. ɽʥʫʢʦʚʘ ɽ.ɸ., ʃʦʢʦʱʝʥʢʦ ʄ.ɸ. ʊʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʣʝʩʦʧʘʨʢʦʚ ʄʦʩʢʚʳ. ɺ ʩʙ.: ʊʝʟʠʩʳ 

ʜʦʢʣʘʜʦʚ XXIII ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʰʢʦʣʳ-ʢʦʥʬʝʨʝʥʮʠʠ ʤʦʣʦʜʳʭ ʫʯʸʥʳʭ çʉʦʩʪʘʚ ʘʪʤʦʩʬʝʨʳ. ɸʪʤʦʩʬʝʨʥʦʝ 

ʵʣʝʢʪʨʠʯʝʩʪʚʦ. ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳè, ʩʪʨ.78-79. ɹʦʨʦʢ, 5-9 ʦʢʪʷʙʨʷ 2020 ʛ. / ɻʝʦʬʠʟʠʯʝʩʢʘʷ 

ʦʙʩʝʨʚʘʪʦʨʠʷ çɹʦʨʦʢè ï ʬʠʣʠʘʣ ʀʥʩʪʠʪʫʪʘ ʬʠʟʠʢʠ ɿʝʤʣʠ ʠʤ. ʆ.ʖ. ʐʤʠʜʪʘ ï ʗʨʦʩʣʘʚʣʴ: ʌʠʣʠʛʨʘʥʴ, 

2020. ï 124 ʩ. ISBN 978-5-6044384-1-1.  

11. ʃʦʢʦʱʝʥʢʦ ʄ.ɸ., ɽʥʫʢʦʚʘ ɽ.ɸ. ʀʩʩʣʝʜʦʚʘʥʠʝ çʧʦʚʝʨʭʥʦʩʪʥʳʭ ʦʩʪʨʦʚʦʚ ʪʝʧʣʘè ʚ ʛʦʨʦʜʘʭ ʠ 

ʤʘʣʳʭ ʥʘʩʝʣʸʥʥʳʭ ʧʫʥʢʪʘʭ ʄʦʩʢʦʚʩʢʦʛʦ ʨʝʛʠʦʥʘ ʧʦ ʜʘʥʥʳʤ ʩʧʫʪʥʠʢʦʚ Aqua ʠ Terra. ʀʥʜʝʢʩ ʩʪʘʪʴʠ: 

XVIII.D.458. ɺ ʩʙ. ʪʝʟʠʩʦʚ: ʄʘʪʝʨʠʘʣʳ ɺʦʩʝʤʥʘʜʮʘʪʦʡ ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʆʪʢʨʳʪʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʩ 

ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ çʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ ʠʟ ʢʦʩʤʦʩʘè. 

ʄ., 16-20 ʥʦʷʙʨʷ 2020 ʛ. ʄ., ʀʂʀ ʈɸʅ, 2020. ʉ. 233. ISBN 978-5-00015-052-8; DOI 10.21046/18DZZconf-

2020a.  

12. ʃʦʢʦʱʝʥʢʦ ʄ.ɸ., ɽʥʫʢʦʚʘ ɽ.ɸ. ʉʧʫʪʥʠʢʦʚʳʝ ʜʘʥʥʳʝ ʦ çʧʦʚʝʨʭʥʦʩʪʥʦʤ ʦʩʪʨʦʚʝ ʪʝʧʣʘè 

ʄʦʩʢʚʳ ʚʦ ʚʨʝʤʷ ʢʘʨʘʥʪʠʥʘ ʠʟ-ʟʘ ʧʘʥʜʝʤʠʠ ʢʦʨʦʥʘʚʠʨʫʩʘ ʚ 2020 ʛʦʜʫ. ʀʥʜʝʢʩ ʩʪʘʪʴʠ: XIX.D.261. ɺ 

ʩʙʦʨʥʠʢʝ: ʄʘʪʝʨʠʘʣʳ ɼʝʚʷʪʥʘʜʮʘʪʦʡ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ ʠʟ ʢʦʩʤʦʩʘè. ʄʦʩʢʚʘ, ʀʂʀ ʈɸʅ, 15-19 ʥʦʷʙʨʷ 2021 ʛ. ʄ., ʀʂʀ ʈɸʅ, 

2020. ʉ. 233. ISBN 978-5-00015-008-5; DOI 10.21046/19DZZconf-2021a.  

13. ʃʦʢʦʱʝʥʢʦ ʄ.ɸ., ɽʥʫʢʦʚʘ ɽ.ɸ. ʇʦʚʝʨʭʥʦʩʪʥʳʡ ʦʩʪʨʦʚ ʪʝʧʣʘ ʄʦʩʢʚʳ ʠ ʝʛʦ ʠʟʤʝʥʝʥʠʷ ʚ XXI 

ʚʝʢʝ ʧʦ ʜʘʥʥʳʤ ʩʧʫʪʥʠʢʦʚ Terra ʠ Aqua. ʀʥʜʝʢʩ ʩʪʘʪʴʠ: XX.D.266. ɺ ʩʙʦʨʥʠʢʝ: ʄʘʪʝʨʠʘʣʳ ɼʚʘʜʮʘʪʦʡ 
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ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ ʠʟ 

ʢʦʩʤʦʩʘè. ʄʦʩʢʚʘ, ʀʂʀ ʈɸʅ, 14-18 ʥʦʷʙʨʷ 2022 ʛ. ʄ., ʀʂʀ ʈɸʅ, 2022. 

14. Lokoshchenko M.A. and Enukova E.A. Surface Urban Heat Islands in Moscow and small towns of 

Moscow Region. Proceedings of the ICUC11, UNSW, Sydney, Australia, 2023, p.470.  

15. ʃʦʢʦʱʝʥʢʦ ʄ.ɸ., ɽʥʫʢʦʚʘ ɽ.ɸ. ʊʝʨʤʠʯʝʩʢʘʷ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʛʦʨʦʜʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʄʦʩʢʚʳ 

ʧʦ ʤʥʦʛʦʣʝʪʥʠʤ ʜʘʥʥʳʤ ʩʧʫʪʥʠʢʦʚ MODIS ʠ Landsat. ʀʥʜʝʢʩ ʩʪʘʪʴʠ: XXII.D.458 ʚ ʩʙʦʨʥʠʢʝ: ʄʘʪʝʨʠʘʣʳ 

ɼʚʘʜʮʘʪʴ ʚʪʦʨʦʡ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ 

ɿʝʤʣʠ ʠʟ ʢʦʩʤʦʩʘè. ʄʦʩʢʚʘ, ʀʂʀ ʈɸʅ, 11-15 ʥʦʷʙʨʷ 2024 ʛ. ʄ., ʀʂʀ ʈɸʅ, 2024. DOI 

10.21046/22DZZconf-2024a. 

ʆʙʲʝʤ ʜʠʩʩʝʨʪʘʮʠʠ: ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʩʦʩʪʦʠʪ ʠʟ ʚʚʝʜʝʥʠʷ, 5 ʛʣʘʚ (ɻʣʘʚʘ 1. ʆʙʟʦʨ ʣʠʪʝʨʘʪʫʨʳ ʠ 

ʤʝʪʦʜʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ; ɻʣʘʚʘ 2. ʇʦʚʝʨʭʥʦʩʪʥʳʡ çʦʩʪʨʦʚ ʪʝʧʣʘè ʄʦʩʢʚʳ; ɻʣʘʚʘ 3. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ 

ʩʪʨʫʢʪʫʨʘ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʄʦʩʢʚʳ ʠ ʪʝʨʤʠʯʝʩʢʠʡ ʨʝʞʠʤ ʨʘʟʥʳʭ ʪʠʧʦʚ ʧʦʚʝʨʭʥʦʩʪʠ; 

ɻʣʘʚʘ 4. ʊʝʤʧʝʨʘʪʫʨʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʤʘʣʳʭ ʛʦʨʦʜʦʚ ʄʦʩʢʦʚʩʢʦʛʦ ʨʝʛʠʦʥʘ; ɻʣʘʚʘ 5. 

ʇʦʚʝʨʭʥʦʩʪʥʳʝ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʚ ʫʩʣʦʚʠʷʭ ʪʨʦʧʠʢʦʚ), ʟʘʢʣʶʯʝʥʠʷ ʠ ʩʧʠʩʢʘ ʣʠʪʝʨʘʪʫʨʳ (120 

ʥʘʠʤʝʥʦʚʘʥʠʡ). ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʛʨʘʬʠʯʝʩʢʦʝ ʠ ʪʘʙʣʠʯʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ. ʄʘʪʝʨʠʘʣ 

ʨʘʙʦʪʳ ʠʟʣʦʞʝʥ ʥʘ 203 ʩʪʨʘʥʠʮʘʭ, ʩʦʜʝʨʞʠʪ 41 ʪʘʙʣʠʮʫ ʠ 106 ʨʠʩʫʥʢʦʚ. 

ɹʣʘʛʦʜʘʨʥʦʩʪʠ: ɸʚʪʦʨ ʜʠʩʩʝʨʪʘʮʠʠ ʚʳʨʘʞʘʝʪ ʩʚʦʶ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʥʘʫʯʥʦʤʫ ʨʫʢʦʚʦʜʠʪʝʣʶ 

ʃʦʢʦɦʝʥʢʦ ʄ. ɸ. ʟʘ ʥʝʦʮʝʥʠʤʫʶ ʧʦʤʦʱʴ, ʧʦʥʠʤʘʥʠʝ ʠ ʧʦʜʜʝʨʞʢʫ ʚʦ ʚʨʝʤʷ ʧʦʜʛʦʪʦʚʢʠ ʠ ʥʘʧʠʩʘʥʠʷ 

ʨʘʙʦʪʳ; ɿʠʤʠʥʫ ʄ. ɺ. ʟʘ ʙʝʩʧʣʘʪʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʥʫʶ ʚʦʟʤʦʞʥʦʩʪʴ 

ʦʙʫʯʝʥʠʷ ʥʘ ʙʘʟʝ ʀʊʎ çʉʢʘʥʕʢʩè; ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʦʤʫ ʩʦʩʪʘʚʫ ʢʘʬʝʜʨʳ çʕʢʦʣʦʛʠʠ ʠ ʥʘʫʢ ʦ ɿʝʤʣʝè 

ʫʥʠʚʝʨʩʠʪʝʪʘ çɼʫʙʥʘè ʟʘ ʮʝʥʥʳʝ ʩʦʚʝʪʳ ʠ ʧʦʜʜʝʨʞʢʫ, ʘʢʘʜʝʤʠʢʫ ʅ. ʉ. ʂʘʩʠʤʦʚʫ ʟʘ ʜʦʙʨʦʝ ʚʥʠʤʘʥʠʝ ʠ 

ʮʝʥʥʳʝ ʩʦʚʝʪʳ. 
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ɻʣʘʚʘ 1. ʆʙʟʦʨ ʣʠʪʝʨʘʪʫʨʳ ʠ ʤʝʪʦʜʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ. 

 

1.1 ʌʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʄʦʩʢʦʚʩʢʦʛʦ ʨʝʛʠʦʥʘ, ʚʢʣʶʯʘʷ ʢʣʠʤʘʪ, ʨʝʣʴʝʬ ʠ 

ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʄʦʩʢʦʚʩʢʠʡ ʨʝʛʠʦʥ, ʚʢʣʶʯʘʷ ʩʪʦʣʠʯʥʫʶ 

ʛʦʨʦʜʩʢʫʶ ʘʛʣʦʤʝʨʘʮʠʶ ʄʦʩʢʚʫ. ʕʪʦ ʩʘʤʳʡ ʙʦʣʴʰʦʡ ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʛʦʨʦʜ ʈʦʩʩʠʠ, ʘ ʪʘʢʞʝ 

ɽʚʨʦʧʳ. ʇʦ ʦʬʠʮʠʘʣʴʥʳʤ ʜʘʥʥʳʤ ʋʧʨʘʚʣʝʥʠʷ ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʧʦ ʛ. 

ʄʦʩʢʚʝ ʠ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʚ ʛʦʨʦʜʝ ʥʘ 1 ʷʥʚʘʨʷ 2021 ʛʦʜʘ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 

12,6 ʤʣʥ. ʯʝʣʦʚʝʢ [111]. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʧʣʦʱʘʜʴ ʄʦʩʢʚʳ ʜʦʩʪʠʛʣʘ ʟʥʘʯʝʥʠʷ ʚ 2 561 ʢʤ2, ʦʜʥʘʢʦ ʙʦʣʝʝ 

ʧʦʣʦʚʠʥʳ ʪʝʨʨʠʪʦʨʠʠ (çʅʦʚʘʷ ʄʦʩʢʚʘè) ʧʦʣʫʯʠʣʘ ʩʪʘʪʫʩ ʛʦʨʦʜʩʢʦʡ ʘʛʣʦʤʝʨʘʮʠʠ ʚ 2012 ʛʦʜʫ. 

ʇʝʨʚʦʝ ʫʧʦʤʠʥʘʥʠʝ ʦ ʄʦʩʢʚʝ ʚ ʣʝʪʦʧʠʩʷʭ ʦʪʥʦʩʠʪʩʷ ʢ 1147 ʛʦʜʫ ʥʘʰʝʡ ʵʨʳ. ɺ ʧʝʨʚʳʝ ʩʪʦʣʝʪʠʷ 

ʪʝʨʨʠʪʦʨʠʷ ʛʦʨʦʜʘ ʥʘʭʦʜʠʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ ʩʦʚʨʝʤʝʥʥʦʛʦ ɹʫʣʴʚʘʨʥʦʛʦ ʢʦʣʴʮʘ ʠ ʜʝʣʠʣʘʩʴ ʥʘ 4 ʯʘʩʪʠ (ʨʠʩ. 

1.1ɸ). ʇʦʩʣʝ ʚʨʝʤʝʥ ʧʨʘʚʣʝʥʠʷ ʖʨʠʷ ɼʦʣʛʦʨʫʢʦʛʦ ʪʝʨʨʠʪʦʨʠʷ ʄʦʩʢʚʳ ʥʘʯʘʣʘ ʧʦʩʪʝʧʝʥʥʦ ʨʘʩʰʠʨʷʪʴʩʷ. 

ʇʦʩʣʝ ʚʦʡʥʳ ʩ ʬʨʘʥʮʫʟʘʤʠ ʠ ʧʦʞʘʨʘ ʚ ʄʦʩʢʚʝ ʚ 1812 ʛʦʜʫ, ʛʦʨʦʜ ʙʳʣ ʧʝʨʝʩʪʨʦʝʥ. ʂ 1824 ʛʦʜʫ ʝʛʦ 

ʧʣʦʱʘʜʴ ʙʳʣʘ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʝʥʘ. ʅʘ ʪʦʪ ʤʦʤʝʥʪ ʧʦ ʢʨʫʛʫ ʦʪ ʉʘʜʦʚʦʛʦ ʢʦʣʴʮʘ (ʥʦʩʠʚʰʝʛʦ ʥʘʟʚʘʥʠʝ 

ɿʝʤʣʷʥʦʛʦ ʛʦʨʦʜʘ) ʢ ʛʦʨʦʜʫ ʙʳʣʠ ʧʨʠʩʦʝʜʠʥʝʥʳ ʙʣʠʞʘʡʰʠʝ ʪʝʨʨʠʪʦʨʠʠ ʢ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʫ ʠ ʶʛʦ-ʟʘʧʘʜʫ 

ʦʪ ʩʪʦʣʠʮʳ (ʨʠʩ.1.1ɹ).  

 

 

ʈʠʩ. 1.1 ɻʨʘʥʠʮʳ ʄʦʩʢʚʳ ʚ ʧʨʦʰʣʦʤ: ɸ - ɻʨʘʚʶʨʘ ʄʘʪʪʝʫʩʘ ʄʝʨʠʘʥʘ 1638 ʛʦʜʘ "ʉʪʘʨʘʷ ʄʦʩʢʚʘ" [84]; ɹ - ʅʦʚʳʡ 

ʧʣʘʥ ʄʦʩʢʚʳ 1824 ʛʦʜʘ, ʩʦʩʪʘʚʣʝʥʥʳʡ ʜʣʷ ʧʫʪʝʚʦʜʠʪʝʣʷ ʧʦ ʛʦʨʦʜʫ [110] 

 

ɺ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ʪʝʨʨʠʪʦʨʠʷ ʛʦʨʦʜʘ ʤʝʥʷʣʘʩʴ ʦʯʝʥʴ ʤʝʜʣʝʥʥʦ. ʕʪʦ ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʙʦʣʴʰʝʡ 

ʩʪʝʧʝʥʠ ʧʦʪʦʤʫ, ʯʪʦ ʄʦʩʢʚʘ ʚ 1712 ʛʦʜʫ ʠ ʚʧʣʦʪʴ ʜʦ 1918 ʛʦʜʘ ʧʝʨʝʩʪʘʣʘ ʙʳʪʴ ʩʪʦʣʠʮʝʡ ʈʦʩʩʠʡʩʢʦʡ 

ʠʤʧʝʨʠʠ. ʅʘ ʨʠʩ 1.2ɸ ʦʪʨʘʞʝʥ ʧʣʘʥ ʛʦʨʦʜʘ ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 1907 ʛʦʜ. ʆʪʣʠʯʠʝ ʦʪ ʧʣʘʥʘ 1824 ʛʦʜʘ 

ʟʘʢʣʶʯʘʝʪʩʷ ʣʠʰʴ ʚ ʧʨʠʩʦʝʜʠʥʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʝ ʄʦʩʢʚʳ.  

ʇʦʩʣʝ ʨʝʚʦʣʶʮʠʠ 1917 ʛʦʜʘ ʩʠʪʫʘʮʠʷ ʥʘʯʠʥʘʝʪ ʙʳʩʪʨʦ ʤʝʥʷʪʴʩʷ. ʄʦʩʢʚʘ ʩʥʦʚʘ ʩʪʘʥʦʚʠʪʩʷ 

ʩʪʦʣʠʮʝʡ. ʅʘʯʠʥʘʝʪʩʷ ʦʯʝʥʴ ʙʳʩʪʨʳʡ ʧʨʠʪʦʢ ʥʘʩʝʣʝʥʠʷ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʨʘʟʨʘʩʪʘʥʠʝ ʛʦʨʦʜʘ ʚʰʠʨʴ. ʋʞʝ 
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ʚ 1937 ʛʦʜʫ ʧʣʦʱʘʜʴ ʛʦʨʦʜʘ ʫʚʝʣʠʯʠʣʘʩʴ ʚ ʨʘʟʤʝʨʘʭ, ʧʨʠʦʙʨʝʪʘʷ ʛʨʘʥʠʮʳ, ʙʣʠʟʢʠʝ ʢ ʩʦʚʨʝʤʝʥʥʳʤ (ʨʠʩ. 

1.2ɹ). 

 

 

ʈʠʩ. 1.2 ʂʘʨʪʳ ʛʨʘʥʠʮ ʄʦʩʢʚʳ ʜʦ ʠ ʧʦʩʣʝ ʨʝʚʦʣʶʮʠʠ: ɸ - ʇʣʘʥ ʄʦʩʢʚʳ 1907 ʛʦʜ. ʇʨʠʣʦʞʝʥʠʝ ʢ ʘʜʨʝʩ-ʢʘʣʝʥʜʘʨʶ 

ʧʦʜ ʠʟʜʘʥʠʝʤ ɸ. ʉ. ʉʫʚʦʨʠʥʘ [92]; ɹ ï ʉʭʝʤʘʪʠʯʝʩʢʠʡ ʧʣʘʥ ʄʦʩʢʚʳ ʧʦ ʜʘʥʥʳʤ ɹʉʕ, ʩʦʩʪʘʚʣʝʥʥʳʡ ʥʘ 15 ʤʘʨʪʘ 1937 

ʛʦʜʘ (ʛʨʘʥʠʮʳ ʛʦʨʦʜʘ ʦʪʤʝʯʝʥʳ ʞʠʨʥʦʡ ʨʦʟʦʚʦʡ ʣʠʥʠʝʡ) [95] 

 

ɺ 1962 ʛʦʜʫ ʚʦʢʨʫʛ ʛʦʨʦʜʘ ʙʳʣʦ ʟʘʚʝʨʰʝʥʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʄʦʩʢʦʚʩʢʦʡ ʢʦʣʴʮʝʚʦʡ ʘʚʪʦʜʦʨʦʛʠ. ɽʱʸ 

ʜʦ ʝʸ ʦʪʢʨʳʪʠʷ ʚ 1961 ʛʦʜʫ ʙʳʣʦ ʧʨʠʥʷʪʦ ʦʬʠʮʠʘʣʴʥʦʝ ʨʝʰʝʥʠʝ ʨʘʩʰʠʨʠʪʴ ʛʨʘʥʠʮʳ ʛʦʨʦʜʘ ʜʦ ʛʨʘʥʠʮʳ 

ʄʂɸɼ. ɺ ʪʦʪ ʤʦʤʝʥʪ ʧʣʦʱʘʜʴ ʛʦʨʦʜʘ ʜʦʩʪʠʛʣʘ 885 ʢʤ2 ʠ ʧʨʠʙʣʠʟʠʣʘʩʴ ʢ ʩʦʚʨʝʤʝʥʥʦʤʫ ʟʥʘʯʝʥʠʶ. 

ɺʩʢʦʨʝ, ʚ 1963 ʛ. ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦ ʯʘʩʪʠʯʥʦʤ ʨʘʩʰʠʨʝʥʠʠ ʄʦʩʢʚʳ ʠ ʧʨʠʩʦʝʜʠʥʝʥʠʠ ʢ ʥʝʡ ʛʦʨʦʜʘ 

ɿʝʣʝʥʦʛʨʘʜʘ (ʨʠʩ.1.3ɸ). ɺ ʪʘʢʠʭ ʛʨʘʥʠʮʘʭ ʄʦʩʢʚʘ ʧʨʦʩʫʱʝʩʪʚʦʚʘʣʘ ʜʦ 1983 ʛʦʜʘ ʚʢʣʶʯʠʪʝʣʴʥʦ. ʂ 1984 

ʛʦʜʫ ʢʦʣʠʯʝʩʪʚʦ ʨʘʡʦʥʦʚ ʚ ʄʦʩʢʚʝ ʜʦʩʪʠʛʣʦ 33. ʆʜʥʘʢʦ ʟʘʪʝʤ ʧʨʦʠʟʦʰʣʦ ʫʧʨʦʱʝʥʠʝ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ 

ʜʝʣʝʥʠʷ ʛʦʨʦʜʘ ʠ ʙʳʣʠ ʫʪʚʝʨʞʜʝʥʳ ʥʦʚʳʝ ʛʨʘʥʠʮʳ. ɺ 1991 ʛʦʜʫ ʨʘʩʧʦʨʷʞʝʥʠʝʤ ʤʵʨʘ ʄʦʩʢʚʳ ʙʳʣʦ 

ʧʨʠʥʷʪʦ ʜʝʣʝʥʠʝ ʛʦʨʦʜʘ ʥʘ 10 ʦʢʨʫʛʦʚ ʠ ʫʪʚʝʨʞʜʝʥʠʝ ʝʛʦ ʛʨʘʥʠʮ ʚ ʧʨʝʜʝʣʘʭ ʄʂɸɼ ʩ ʜʦʧʦʣʥʝʥʠʷʤʠ. ʅʘ 

ʨʠʩ. 1.3ɹ ʧʨʠʚʝʜʝʥʦ ʦʪʦʙʨʘʞʝʥʠʝ ʠʟʤʝʥʝʥʠʡ ʛʨʘʥʠʮ ʄʦʩʢʚʳ ʩ 1742 ʜʦ 2011 ʛʦʜʘ (ʛʨʘʥʠʮʘ ʄʦʩʢʚʳ ʩ 2000 

ʧʦ 2011 ʛʛ. ʦʪʤʝʯʝʥʘ ʥʘ ʨʠʩʫʥʢʝ ʩʝʨʳʤ ʮʚʝʪʦʤ).  

ɺ 2011 ʛʦʜʫ ʙʳʣ ʦʬʠʮʠʘʣʴʥʦ ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʦʝʢʪ ʨʘʩʰʠʨʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʩʪʦʣʠʮʳ ʧʦʜ ʥʘʟʚʘʥʠʝʤ 

çʅʦʚʘʷ ʄʦʩʢʚʘè. ʆʥ ʧʨʝʜʩʪʘʚʣʷʣ ʩʦʙʦʡ ʫʚʝʣʠʯʝʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ʧʦʯʪʠ ʚ 2,5 ʨʘʟʘ ʟʘ ʩʯʝʪ 

ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʦʙʰʠʨʥʦʡ ʯʘʩʪʠ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʢ ʶʛʦ-ʟʘʧʘʜʫ ʦʪ ʩʪʦʣʠʮʳ. ʊʝʨʨʠʪʦʨʠʷ ʅʦʚʦʡ 

ʄʦʩʢʚʳ ʦʬʠʮʠʘʣʴʥʦ ʚʦʰʣʘ ʚ ʩʦʩʪʘʚ ʩʪʦʣʠʮʳ 1 ʠʶʣʷ 2012 ʛʦʜʘ (ʨʠʩ 1.4).  

ʅʦ ʤʝʥʷʣʠʩʴ ʥʝ ʪʦʣʴʢʦ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʛʨʘʥʠʮʳ ʛʦʨʦʜʘ, ʥʦ ʠ ʬʘʢʪʠʯʝʩʢʘʷ ʟʘʩʪʨʦʡʢʘ. ʇʦ ʜʘʥʥʳʤ 

ʘʪʣʘʩʘ Urban Expansion ʚʠʜʥʦ, ʢʘʢ ʤʝʥʷʣʘʩʴ ʬʘʢʪʠʯʝʩʢʘʷ ʪʝʨʨʠʪʦʨʠʷ ʛʦʨʦʜʘ ʩ 1893 ʧʦ 2014 ʛʦʜ (ʨʠʩ. 1.5). 

ʕʪʠ ʜʘʥʥʳʝ ʧʦʜʪʚʝʨʞʜʘʶʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʨʦʩʪ ʛʦʨʦʜʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ ʚ ʧʝʨʠʦʜ ʨʘʩʰʠʨʝʥʠʷ ʛʨʘʥʠʮ ʛʦʨʦʜʘ 

ʩ 1957 ʧʦ 1991 ʛʦʜʘ, ʘ ʚʦʪ ʧʨʠʩʦʝʜʠʥʝʥʠʝ ʥʦʚʦʡ ʄʦʩʢʚʳ ʤʘʣʦ ʦʪʨʘʟʠʣʦʩʴ ʥʘ ʬʘʢʪʠʯʝʩʢʦʡ ʧʣʦʱʘʜʠ 
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ʛʦʨʦʜʘ. ʄʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʦʩʪ ʛʦʨʦʜʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʨʦʠʩʭʦʜʠʣ ʨʘʜʠʘʣʴʥʦ ʦʪ ʮʝʥʪʨʘ ʢ ʧʝʨʠʬʝʨʠʠ 

ʚʜʦʣʴ ʦʩʥʦʚʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʤʘʛʠʩʪʨʘʣʝʡ. 

 

 

ʈʠʩ. 1.3 ɻʨʘʥʠʮʳ ʄʦʩʢʚʳ ʚ ʨʘʟʥʦʝ ʚʨʝʤʷ: ɸ ï ʢʘʨʪʘ ʪʝʨʨʠʪʦʨʠʠ ʄʦʩʢʚʳ ʥʘ 1976 ʛʦʜ [87]; ɹ ï ʠʟʤʝʥʝʥʠʝ ʧʣʦʱʘʜʠ 

ʛʦʨʦʜʘ ʄʦʩʢʚʘ ʩ 1742 ʧʦ 2011 ʛʦʜ [22] 

 

 

ʈʠʩ. 1.4 ɻʝʥʝʨʘʣʴʥʳʡ ʧʣʘʥ ʨʘʟʚʠʪʠʷ ʄʦʩʢʚʳ ʥʘ 2016 ʛʦʜ [82] 

 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʦʙʲʝʢʪʦʤ ʠʟʫʯʝʥʠʷ ʷʚʣʷʝʪʩʷ ʛʦʨʦʜ ʄʦʩʢʚʘ ʚ ʛʨʘʥʠʮʘʭ, ʜʝʡʩʪʚʦʚʘʚʰʠʭ ʜʦ 2012 

ʛʦʜʘ. ʅʘ ʵʪʦ ʫ ʘʚʪʦʨʘ ʝʩʪʴ ʥʝʩʢʦʣʴʢʦ ʧʨʠʯʠʥ. ɺʦ-ʧʝʨʚʳʭ, ʪʝʨʨʠʪʦʨʠʷ ʅʦʚʦʡ ʄʦʩʢʚʳ ʜʦ ʩʠʭ ʧʦʨ ʩʣʘʙʦ 

ʫʨʙʘʥʠʟʠʨʦʚʘʥʘ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʟʘʛʦʨʦʜʥʫʶ ʤʝʩʪʥʦʩʪʴ ʩ ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʴʶ ʥʘʩʝʣʝʥʠʷ, ʯʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʜʘʥʥʳʤʠ ʩʝʨʚʠʩʘ Land Use Land Cover (ʨʠʩ. 1.6) [118].  

ʅʘ 2020 ʛʦʜ ʪʝʨʨʠʪʦʨʠʷ ʅʦʚʦʡ ʄʦʩʢʚʳ ʧʨʠʤʝʨʥʦ ʥʘ 80% ʷʚʣʷʝʪʩʷ ʧʨʠʨʦʜʥʳʤ ʣʝʩʦʤ. ʅʘ ʤʦʤʝʥʪ 

ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʝʝ ʢ ʛʦʨʦʜʫ ʪʘʤ ʧʨʦʞʠʚʘʣʦ ʤʝʥʝʝ 250 ʪʳʩʷʯ ʯʝʣʦʚʝʢ. ɺʦ-ʚʪʦʨʳʭ, ʦʜʥʦʡ ʠʟ ʟʘʜʘʯ ʜʘʥʥʦʡ 

ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʜʦʣʛʦʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ ʜʘʥʥʳʭ ʩ 2000 ʧʦ 2020 ʛʦʜ. ʋʯʝʪ ʪʝʨʨʠʪʦʨʠʠ ʅʦʚʦʡ 

ʄʦʩʢʚʳ ʧʨʠ ʘʥʘʣʠʟʝ ʜʘʥʥʳʭ 2000-2011 ʛʦʜʦʚ ʥʝʨʘʟʫʤʝʥ, ʪʘʢ ʢʘʢ ʪʝʨʨʠʪʦʨʠʷ ʬʦʨʤʘʣʴʥʦ ʷʚʣʷʣʘʩʴ 

ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʴʶ, ʘ ʜʦʙʘʚʣʝʥʠʝ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ ʚ ʘʥʘʣʠʟ ʜʘʥʥʳʭ 2012-2020 ʛʦʜʦʚ ʧʨʠʚʝʜʝʪ ʢ 

ʩʤʝʱʝʥʠʶ ʦʮʝʥʦʢ ʤʥʦʛʦʣʝʪʥʠʭ ʨʷʜʦʚ. ʀʟ ʘʥʘʣʠʟʘ ʪʘʢʞʝ ʙʳʣʠ ʠʩʢʣʶʯʝʥʳ ʫʜʘʣʝʥʥʳʝ ʫʯʘʩʪʢʠ ʄʦʩʢʚʳ, 
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ʪʘʢʠʝ ʢʘʢ ɿʝʣʝʥʦʛʨʘʜ ʠ ɺʥʫʢʦʚʦ. ʀʪʦʛʦʚʘʷ ʧʣʦʱʘʜʴ ʛʦʨʦʜʘ ʚ ʧʨʝʜʝʣʘʭ ʄʂɸɼ ʩ ʚʢʣʶʯʝʥʠʷʤʠ ʩʦʩʪʘʚʠʣʘ 

991 ʢʤ2. 

 

 

ʈʠʩ. 1.5 ʀʟʤʝʥʝʥʠʝ ʬʘʢʪʠʯʝʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ʩ 1893 ʧʦ 2014 ʛʦʜ ʩʦʛʣʘʩʥʦ ʘʪʣʘʩʫ Urban expansion [118] 

 

 

ʈʠʩ. 1.6 ʊʠʧʳ ʪʝʨʨʠʪʦʨʠʡ ʧʦ ʭʦʟʷʡʩʪʚʝʥʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʅʦʚʦʡ ʄʦʩʢʚʳ ʥʘ 2020 ʛ. [118] 

1.1.1 ʂʣʠʤʘʪ ʄʦʩʢʦʚʩʢʦʛʦ ʨʝʛʠʦʥʘ. 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʤʠʢʨʦʢʣʠʤʘʪʘ ʛʦʨʦʜʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʣʝʜʫʝʪ ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʦʙʱʠʝ 

ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʠʟʫʯʘʝʤʦʛʦ ʨʝʛʠʦʥʘ. ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʢʣʘʩʩʠʬʠʢʘʮʠʡ ʢʣʠʤʘʪʘ, ʥʦ ʟʜʝʩʴ 

ʙʫʜʫʪ ʨʘʩʩʤʦʪʨʝʥʳ ʯʝʪʳʨʝ ʦʩʥʦʚʥʳʭ: ʢʣʘʩʩʠʬʠʢʘʮʠʷ ɸʣʠʩʦʚʘ, ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʜʝ ʄʘʨʪʦʥʘ, 

ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʢʣʠʤʘʪʦʚ ɹʝʨʛʘ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʂʸʧʧʝʥʘ.  

ɺ ʦʩʥʦʚʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ɹ. ʇ. ɸʣʠʩʦʚʘ ʣʝʞʘʪ ʛʨʘʥʠʮʳ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʧʦʷʩʦʚ, ʧʨʦʚʝʜʝʥʥʳʝ 

ʩʦʛʣʘʩʥʦ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʤʫ ʧʦʣʦʞʝʥʠʶ ʘʪʤʦʩʬʝʨʥʳʭ ʬʨʦʥʪʦʚ ʤʝ6ʞʜʫ ʦʩʥʦʚʥʳʤʠ ʪʠʧʘʤʠ ʚʦʟʜʫʰʥʳʭ 

ʤʘʩʩ. ʇʦ ʜʘʥʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʚʩʷ ʪʝʨʨʠʪʦʨʠʷ ʄʦʩʢʦʚʩʢʦʛʦ ʨʝʛʠʦʥʘ ʦʪʥʦʩʠʪʩʷ ʢ ʫʤʝʨʝʥʥʦʤʫ ʪʠʧʫ 

ʢʣʠʤʘʪʘ ʧʦʜʪʠʧ 5ɹ ï ʫʤʝʨʝʥʥʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ (ʨʠʩ. 1.7) [12].  
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ʈʠʩ. 1.7 ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʢʣʠʤʘʪʘ ɹ.ʇ. ɸʣʠʩʦʚʘ ʜʣʷ ʄʦʩʢʦʚʩʢʦʛʦ ʨʝʛʠʦʥʘ [12] 

 

ʋʤʝʨʝʥʥʳʡ ʧʦʷʩ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʜʚʫʤʷ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʙʘʣʘʥʩʘ. ɺʦ-ʧʝʨʚʳʭ, 

ʟʥʘʯʝʥʠʝ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʙʘʣʘʥʩʘ ʚ ʩʨʝʜʥʝʤ ʟʘ ʛʦʜ ʛʦʨʘʟʜʦ ʤʝʥʴʰʝ, ʯʝʤ ʚ ʪʨʦʧʠʯʝʩʢʠʭ ʰʠʨʦʪʘʭ. ʕʪʦ 

ʦʙʲʷʩʥʷʝʪʩʷ ʰʠʨʦʪʦʡ ʤʝʩʪʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʙʦʣʴʰʠʤ ʟʥʘʯʝʥʠʝʤ ʙʘʣʣʘ ʦʙʣʘʯʥʦʩʪʠ. ɺʦ-ʚʪʦʨʳʭ, ʚ ʫʤʝʨʝʥʥʳʭ 

ʰʠʨʦʪʘʭ ʦʙʨʘʟʫʶʪʩʷ ʥʘʠʙʦʣʴʰʠʝ ʩʝʟʦʥʥʳʝ ʨʘʟʣʠʯʠʷ ʧʦʩʪʫʧʣʝʥʠʷ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ. 

ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʠʟʤʝʥʝʥʠʝʤ ʫʛʣʘ ʥʘʢʣʦʥʘ ʟʝʤʥʦʡ ʦʩʠ [12].   

ʅʘ ʢʣʠʤʘʪ ʫʤʝʨʝʥʥʳʭ ʰʠʨʦʪ ʦʢʘʟʳʚʘʝʪ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʮʠʨʢʫʣʷʮʠʷ ʘʪʤʦʩʬʝʨʳ: ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʫʤʝʨʝʥʥʳʭ ʚʦʟʜʫʰʥʳʭ ʤʘʩʩ (ʤʝʩʪʥʳʭ ʜʣʷ ʵʪʦʛʦ ʪʠʧʘ ʢʣʠʤʘʪʘ), ʚʭʦʞʜʝʥʠʝ ʘʨʢʪʠʯʝʩʢʠʭ ʠ ʪʨʦʧʠʯʝʩʢʠʭ 

ʚʦʟʜʫʰʥʳʭ ʤʘʩʩ, ʘ ʪʘʢʞʝ ʟʥʘʯʠʪʝʣʴʥʦʝ ʯʠʩʣʦ ʮʠʢʣʦʥʦʚ, ʬʦʨʤʠʨʫʶʱʠʭʩʷ ʥʘ ʘʨʢʪʠʯʝʩʢʦʤ ʘʪʤʦʩʬʝʨʥʦʤ 

ʬʨʦʥʪʝ [10].  

ʂʦʥʪʠʥʝʥʪʘʣʴʥʳʡ ʫʤʝʨʝʥʥʳʡ ʢʣʠʤʘʪ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʠʟʤʝʥʯʠʚʦʩʪʠ ʫʩʣʦʚʠʡ 

ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʩʪʝʧʝʥʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʩʪʠ ʢʣʠʤʘʪʘ. ʏʝʤ ʜʘʣʴʰʝ ʢ ʚʦʩʪʦʢʫ ʦʪ ɸʪʣʘʥʪʠʯʝʩʢʦʛʦ ʦʢʝʘʥʘ 

ʨʘʩʧʦʣʦʞʝʥʘ ʪʝʨʨʠʪʦʨʠʷ, ʪʝʤ ʙʦʣʴʰʝ ʩʪʘʥʦʚʠʪʩʷ ʛʦʜʦʚʘʷ ʘʤʧʣʠʪʫʜʘ ʪʝʤʧʝʨʘʪʫʨ, ʘ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ, 

ʥʘʦʙʦʨʦʪ, ʫʤʝʥʴʰʘʝʪʩʷ. ʕʪʦ ʩʚʷʟʘʥʦ ʩʦ ʩʧʝʮʠʬʠʢʦʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʦʟʜʫʰʥʳʭ ʤʘʩʩ. ʆʯʝʥʴ ʦʪʯʝʪʣʠʚʦ 

ʧʨʦʷʚʣʷʶʪʩʷ ʤʝʞʜʫʩʫʪʦʯʥʳʝ ʢʦʣʝʙʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨ.  

ɼʣʷ ʪʝʨʨʠʪʦʨʠʠ ʄʦʩʢʦʚʩʢʦʛʦ ʨʝʛʠʦʥʘ ʭʘʨʘʢʪʝʨʥʦ ʧʨʝʦʙʣʘʜʘʥʠʝ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʥʳʭ 

ʦʢʝʘʥʠʯʝʩʢʠʭ ʚʦʟʜʫʰʥʳʭ ʤʘʩʩ, ʧʨʠʭʦʜʷʱʠʭ ʩ ɸʪʣʘʥʪʠʢʠ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʘʣʠʯʠʶ ʪʝʧʣʦʛʦ ʚʣʘʞʥʦʛʦ 

ʣʝʪʘ ʠ ʧʨʦʭʣʘʜʥʦʡ ʩʥʝʞʥʦʡ ʟʠʤʳ. ʅʘʣʠʯʠʝ ʧʦʩʪʦʷʥʥʦʛʦ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʟʠʤʦʡ ï ɻ ʪʦ ʭʘʨʘʢʪʝʨʥʘʷ ʯʝʨʪʘ 

ʜʘʥʥʦʛʦ ʪʝʨʨʠʪʦʨʠʠ. ɺ ʣʝʪʥʝʝ ʚʨʝʤʷ ʚʣʠʷʥʠʝ ɸʪʣʘʥʪʠʢʠ ʫʤʝʥʴʰʘʝʪʩʷ, ʫʯʘʱʘʶʪʩʷ ʟʘʩʪʦʡ ʚʦʟʜʫʭʘ ʠ 

ʤʝʨʠʜʠʦʥʘʣʴʥʳʡ ʧʝʨʝʥʦʩ ʧʨʦʭʣʘʜʥʳʭ ʘʨʢʪʠʯʝʩʢʠʭ ʠ ʪʝʧʣʳʭ ʪʨʦʧʠʯʝʩʢʠʭ ʚʦʟʜʫʰʥʳʭ ʤʘʩʩ. 

ɼʘʣʝʝ ʨʘʩʩʤʦʪʨʠʤ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ɺ. ʇ. ʂʸʧʧʝʥʘ, ʦʩʥʦʚʘʥʥʫʶ ʥʘ ʢʦʣʠʯʝʩʪʚʝ ʧʨʠʭʦʜʷʱʝʛʦ ʪʝʧʣʘ, 

ʘʛʨʝʛʘʪʥʦʤ ʩʦʩʪʦʷʥʠʠ ʚʦʜʳ ʚ ʘʪʤʦʩʬʝʨʝ ʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʥʘ ʪʠʧʘʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ ʢʘʢ 

ʩʣʝʜʩʪʚʠʠ ʠʟ ʜʚʫʭ ʧʨʝʜʳʜʫʱʠʭ ʬʘʢʪʦʨʦʚ. 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʄʦʩʢʦʚʩʢʠʡ ʨʝʛʠʦʥ ʦʪʥʦʩʠʪʩʷ ʢ ʧʦʷʩʫ ʙʦʨʝʘʣʴʥʳʭ ʢʣʠʤʘʪʦʚ 

ʧʦʜʪʠʧʫ Df ï ʢʣʠʤʘʪʳ ʭʦʣʦʜʥʳʝ ʩ ʚʣʘʞʥʦʡ ʟʠʤʦʡ (ʨʠʩ. 1.8). 
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ʈʠʩ. 1.8 ʄʦʩʢʚʘ ʥʘ ʢʘʨʪʝ ʢʣʠʤʘʪʦʚ ɺ.ʇ. ʂʸʧʧʝʥʘ [26] 

 

ʊʠʧ ʢʣʠʤʘʪʦʚ D ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʯʝʪʢʠʤʠ ʨʘʟʣʠʯʠʷʤʠ ʤʝʞʜʫ ʩʝʟʦʥʘʤʠ ʛʦʜʘ, ʪʦ ʝʩʪʴ ʟʜʝʩʴ 

ʥʘʙʣʶʜʘʝʪʩʷ ʭʦʣʦʜʥʘʷ ʟʠʤʘ ʩ ʫʩʪʦʡʯʠʚʳʤ ʩʥʝʞʥʳʤ ʧʦʢʨʦʚʦʤ ʠ ʪʝʧʣʦʝ, ʥʦ ʢʦʨʦʪʢʦʝ ʣʝʪʦ. ɻʦʜʦʚʘʷ 

ʘʤʧʣʠʪʫʜʘ ʪʝʤʧʝʨʘʪʫʨ ʚ ʜʘʥʥʦʤ ʪʠʧʝ ʥʝ ʤʝʥʝʝ 13Áʉ, ʘ ʩʝʚʝʨʥʘʷ ʛʨʘʥʠʮʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʝʤʧʝʨʘʪʫʨʦʡ 

ʩʘʤʦʛʦ ʪʝʧʣʦʛʦ ʤʝʩʷʮʘ +10Áʉ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʛʨʘʥʠʮʝʡ ʜʣʷ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʜʨʝʚʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. 

ʆʪʣʠʯʠʪʝʣʴʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʜʘʥʥʦʛʦ ʪʠʧʘ ʢʣʠʤʘʪʘ ï ɻ ʪʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʥʝʡ ʩʦ ʩʥʝʞʥʳʤ ʧʦʢʨʦʚʦʤ. 

ɺ ʥʝʢʦʪʦʨʳʭ ʨʘʡʦʥʘʭ ʟʘ ʛʦʜ ʤʦʞʝʪ ʙʳʪʴ ʙʦʣʝʝ 55 ʜʥʝʡ (ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʄʦʩʢʚʝ ï 79), ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʳʭ 

ʥʘʙʣʶʜʘʝʪʩʷ ʚʳʧʘʜʝʥʠʝ ʪʚʝʨʜʳʭ ʦʩʘʜʢʦʚ. ʅʘʧʨʘʚʣʝʥʠʝ ʩʨʝʜʥʝʤʝʩʷʯʥʳʭ ʠʟʦʪʝʨʤ ʚ ʠʶʣʝ ʚ ɽʚʨʦʧʝʡʩʢʦʡ 

ʯʘʩʪʠ ʈʦʩʩʠʠ ʚ ʮʝʣʦʤ ʙʣʠʟʢʦ ʢ ʰʠʨʦʪʥʦʤʫ (ʨʦʩʪ ï ʩ ʩʝʚʝʨʘ ʥʘ ʶʛ), ʦʜʥʘʢʦ ʚ ʤʘʩʰʪʘʙʝ ʄʦʩʢʦʚʩʢʦʛʦ 

ʨʝʛʠʦʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʚ ʠʶʣʝ ʚ ʩʨʝʜʥʝʤ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʩʝʚʝʨʦ-ʟʘʧʘʜʘ ʥʘ ʶʛʦ-ʚʦʩʪʦʢ [26]. ɺ ʪʦ 

ʞʝ ʚʨʝʤʷ ʩʨʝʜʥʠʝ ʷʥʚʘʨʩʢʠʝ ʟʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʫʤʝʥʴʰʘʶʪʩʷ ʢ ʚʦʩʪʦʢʫ ʚʩʣʝʜʩʪʚʠʝ ʚʣʠʷʥʠʷ 

ʉʠʙʠʨʩʢʦʛʦ ʄʘʢʩʠʤʫʤʘ [12].  

ʉʣʝʜʫʶʱʘʷ ʚ ʨʷʜʫ ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʭ ʚ ʙʳʚʰʝʤ ʉʉʉʈ ʠ ʈʦʩʩʠʠ - ɻ ʪʦ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʢʣʠʤʘʪʦʚ ʃ. 

ʉ. ɹʝʨʛʘ. ɺ ʝʝ ʦʩʥʦʚʫ ʧʦʣʦʞʝʥʦ ʩʦʚʤʝʱʝʥʠʝ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʪʘʢʠʭ ʢʘʢ ʪʝʤʧʝʨʘʪʫʨʘ, 

ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʠ ʧʨʠʭʦʜ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ, ʘ ʪʘʢʞʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʠʨʦʜʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ 

ʩʦʦʙʱʝʩʪʚ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʜʘʥʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ ʪʝʨʨʠʪʦʨʠʷ ʄʦʩʢʚʳ ʠ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦʣʥʦʩʪʴʶ 

ʣʝʞʠʪ ʚ ʧʦʷʩʝ ʢʣʠʤʘʪʘ ʣʝʩʦʚ ʫʤʝʨʝʥʥʳʭ ʰʠʨʦʪ ʠʣʠ ʧʦ-ʜʨʫʛʦʤʫ ʢʣʠʤʘʪʘ ʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ ʫʤʝʨʝʥʥʦʡ 

ʟʦʥʳ ï ʢʣʠʤʘʪʘ ʜʫʙʘ (ʨʠʩ. 1.9).  

ɼʘʥʥʳʡ ʪʠʧ ʢʣʠʤʘʪʘ ʧʦʣʫʯʠʣ ʩʚʦʝ ʥʘʟʚʘʥʠʝ ʦʪ ʜʦʤʠʥʘʥʪʥʦʡ ʜʨʝʚʝʩʥʦʡ ʧʦʨʦʜʳ ï ʜʫʙʘ, ʥʦ ʥʘ 

ʥʝʢʦʪʦʨʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʚ ʵʪʦʤ ʧʦʷʩʝ ʚʩʝ ʞʝ ʧʨʝʦʙʣʘʜʘʶʪ ʭʚʦʡʥʳʝ ʧʦʨʦʜʳ ʜʝʨʝʚʴʝʚ. ʂʣʠʤʘʪ ʣʠʩʪʚʝʥʥʳʭ 

ʣʝʩʦʚ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʫʩʪʦʡʯʠʚʳʤ ʩʥʝʞʥʳʤ ʧʦʢʨʦʚʦʤ. ʉʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʯʝʪʳʨʝʭ ʪʝʧʣʳʭ ʤʝʩʷʮʝʚ ʥʝ 

ʤʝʥʝʝ 10 Áʉ, ʥʦ ʥʝ ʙʦʣʝʝ 22 Áʉ. ʆʩʥʦʚʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʚʳʧʘʜʘʝʪ ʚ ʪʝʧʣʦʝ ʚʨʝʤʷ ʛʦʜʘ [17]. 
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ʈʠʩ. 1.9 ʄʦʩʢʚʘ ʥʘ ʢʘʨʪʝ ʢʣʠʤʘʪʦʚ ɸ.ʉ. ɹʝʨʛʘ [17] 

 

ʇʦʩʣʝʜʥʝʡ ʤʳ ʨʘʩʩʤʦʪʨʠʤ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʢʣʠʤʘʪʘ ʕ. ʜʝ ʄʘʨʪʦʥʥʘ. ɺ ʝʝ ʦʩʥʦʚʝ ʣʝʞʘʪ ʨʘʟʣʠʯʠʷ ʚ 

ʜʚʫʭ ʧʦʢʘʟʘʪʝʣʷʭ ï ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʘʤʧʣʠʪʫʜʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʠ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʘʤʧʣʠʪʫʜʝ 

ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ. ʅʦ ʪʘʢʞʝ ʜʦʙʘʚʣʷʝʪʩʷ ʠ ʬʘʢʪʦʨ ʮʠʨʢʫʣʷʮʠʠ ʘʪʤʦʩʬʝʨʳ. ʇʦ ʜʘʥʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʪʝʨʨʠʪʦʨʠʷ ʄʦʩʢʦʚʩʢʦʛʦ ʨʝʛʠʦʥʘ ʦʪʥʦʩʠʪʩʷ ʢ ʪʠʧʫ ï ʭʦʣʦʜʥʳʝ ʢʣʠʤʘʪʳ ʧʦʜʪʠʧ ʉʠʙʠʨʩʢʠʡ ʢʣʠʤʘʪ (ʨʠʩ. 

1.10).  

ʉʠʙʠʨʩʢʠʡ ʪʠʧ ʢʣʠʤʘʪʘ ʦʙʲʝʜʠʥʷʝʪ ʪʝʨʨʠʪʦʨʠʠ ʦʪ ɹʘʣʪʠʡʩʢʦʛʦ ʤʦʨʷ ʜʦ ʊʠʭʦʛʦ ʦʢʝʘʥʘ ʚ ʧʨʝʜʝʣʘʭ 

ʦʪ 40Á ʩʝʚʝʨʥʦʡ ʰʠʨʦʪʳ ʚ ʗʧʦʥʠʠ ʠ ʥʘ ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ ʈʦʩʩʠʠ ʜʦ ʧʦʣʷʨʥʦʛʦ ʢʨʫʛʘ. ʊʘʢʦʝ ʦʙʲʝʜʠʥʝʥʠʝ 

ʥʝ ʤʦʞʝʪ ʦʪʨʘʞʘʪʴ ʚʩʝʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʩʪʦʣʴ ʦʙʰʠʨʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. ɺ ʩʚʦʝʡ 

ʨʘʙʦʪʝ [33] ʫʯʝʥʳʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʜʘʥʥʳʡ ʪʠʧ ʢʣʠʤʘʪʘ ʥʘʣʠʯʠʝʤ ʷʨʢʦ ʚʳʨʘʞʝʥʥʦʛʦ ʢʦʨʦʪʢʦʛʦ ʣʝʪʘ. 

ʇʝʨʚʳʤ ʤʝʩʷʮʝʤ ʩ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʩʯʠʪʘʝʪʩʷ ʘʧʨʝʣʴ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʢʦʥʮʝ ʩʝʥʪʷʙʨʷ 

ʫʞʝ ʥʘʯʠʥʘʶʪʩʷ ʧʝʨʚʳʝ ʟʘʤʦʨʦʟʢʠ. ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʚʳʧʘʜʘʝʪ ʚ ʪʝʧʣʦʝ ʚʨʝʤʷ ʛʦʜʘ.  

 

 

ʈʠʩ. 1.10 ʄʦʩʢʚʘ ʥʘ ʢʘʨʪʝ ʢʣʠʤʘʪʦʚ ʕ. ʜʝ ʄʘʨʪʦʥʘ [33] 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦ ʚʩʝʭ ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʭ ʢʣʘʩʩʠʬʠʢʘʮʠʷʭ ʢʣʠʤʘʪʦʚ ʄʦʩʢʦʚʩʢʠʡ ʨʝʛʠʦʥ 

ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʙʰʠʨʥʳʭ ʧʦʷʩʦʚ, ʧʨʦʪʷʞʝʥʥʳʭ ʢ ʚʦʩʪʦʢʫ ʠ ʦʭʚʘʪʳʚʘʶʱʠʭ ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ 

ʩʝʚʝʨʥʦʡ ɽʚʨʘʟʠʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʦʩʥʦʚʥʳʭ ʩʚʦʠʭ ʯʝʨʪʘʭ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʨʝʛʠʦʥʘ ʩʭʦʜʥʳ ʩ 

ʩʦʩʝʜʥʠʤʠ ʪʝʨʨʠʪʦʨʠʷʤʠ. 
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ʂʘʢ ʧʦʢʘʟʳʚʘʶʪ ʥʘʙʣʶʜʝʥʠʷ, ʩʘʤʳʡ ʭʦʣʦʜʥʳʡ ʤʝʩʷʮ ʚ ʛʦʜʫ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ʷʚʣʷʝʪʩʷ 

ʬʝʚʨʘʣʴ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʩʘʤʳʤ ʪʝʧʣʳʤ ʠʶʣʴ. ʉʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʩʦʩʪʘʚʣʷʝʪ 5,8 ʉ. ʅʘ 

ʪʝʨʨʠʪʦʨʠʠ ʄʦʩʢʦʚʩʢʦʛʦ ʨʝʛʠʦʥʘ ʢʦʣʠʯʝʩʪʚʦ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʤ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 600 ʜʦ 800 ʤʤ ʚ ʛʦʜ.  

 

1.1.2 ʈʝʣʴʝʬ ʪʝʨʨʠʪʦʨʠʠ ʄʦʩʢʦʚʩʢʦʛʦ ʨʝʛʠʦʥʘ. 

ʈʝʣʴʝʬ ï ʦʜʠʥ ʠʟ ʢʣʠʤʘʪʦʦʙʨʘʟʫʶʱʠʭ ʬʘʢʪʦʨʦʚ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʄʦʩʢʦʚʩʢʦʛʦ ʨʝʛʠʦʥʘ ʥʘʭʦʜʷʪʩʷ 

ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʬʦʨʤʳ ʨʝʣʴʝʬʘ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʣʝʜʥʠʢʦʚʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ. ʊʝʨʨʠʪʦʨʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʜʚʝʨʛʘʣʘʩʴ ʧʨʦʮʝʩʩʘʤ ʦʣʝʜʝʥʝʥʠʷ ʪʨʠ ʨʘʟʘ ʚ ʪʝʯʝʥʠʝ ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʧʝʨʠʦʜʘ. ʆʜʥʘʢʦ ʚ ʦʨʦʛʨʘʬʠʯʝʩʢʦʡ 

ʢʘʨʪʠʥʝ ʇʦʜʤʦʩʢʦʚʴʷ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʦʩʪʘʪʢʠ ʙʦʣʝʝ ʜʨʝʚʥʠʭ ʠ, ʥʘʦʙʦʨʦʪ, ʙʦʣʝʝ ʤʦʣʦʜʳʭ ʬʦʨʤ ʨʝʣʴʝʬʘ. 

ʅʘ ʨʠʩ. 1.11ɸ ʦʪʦʙʨʘʞʝʥʘ ʦʨʦʛʨʘʬʠʯʝʩʢʘʷ ʢʘʨʪʘ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ʀʩʭʦʜʷ ʠʟ ʜʘʥʥʦʡ ʢʘʨʪʳ, ʤʦʞʥʦ 

ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʨʝʣʴʝʬʝ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ïʟʘʧʘʜʥʘʷ ʯʘʩʪʴ ʨʝʛʠʦʥʘ ʙʦʣʝʝ ʚʦʟʚʳʰʝʥʥʘʷ, ʚ ʪʦ ʚʨʝʤʷ 

ʢʘʢ ʚʦʩʪʦʯʥʘʷ ʥʝʩʢʦʣʴʢʦ ʥʠʞʝ. ʂʘʢ ʚʠʜʥʦ ʥʘ ʨʠʩ. 1.11ɹ., ʥʘ ʨʝʣʴʝʬ ʛʦʨʦʜʘ ʄʦʩʢʚʳ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ 

ʧʦʡʤʘ ʨʝʢʠ ʄʦʩʢʚʳ ï ʵʪʦ ʫʯʘʩʪʢʠ ʩ ʥʘʠʤʝʥʴʰʠʤʠ ʚʳʩʦʪʘʤʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʶʛʦ-ʟʘʧʘʜʥʘʷ ʯʘʩʪʴ ʛʦʨʦʜʘ 

(ʊʝʧʣʦʩʪʘʥʩʢʘʷ ʚʦʟʚʳʰʝʥʥʦʩʪʴ) ʥʝʩʢʦʣʴʢʦ ʧʨʠʧʦʜʥʷʪʘ (ʧʝʨʝʧʘʜ ʚʳʩʦʪ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 120 ʤʝʪʨʦʚ). 

 

 

ʈʠʩ. 1.11 ʂʘʨʪʳ ʨʝʣʴʝʬʘ: ɸ ï ʌʠʟʠʯʝʩʢʘʷ ʢʘʨʪʘ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ [93]; ɹ ï ʌʠʟʠʯʝʩʢʘʷ ʢʘʨʪʘ ʛʦʨʦʜʘ ʄʦʩʢʚʘ [116] 

 

ɻʣʘʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʨʝʣʴʝʬʘ ʄʦʩʢʦʚʩʢʦʛʦ ʨʝʛʠʦʥʘ ʷʚʣʷʶʪʩʷ (ʨʠʩ. 1.12): 

Å ɺʝʨʭʥʝʚʦʣʞʩʢʘʷ ʟʘʥʜʨʦʚʦ-ʘʣʣʶʚʠʘʣʴʥʘʷ ʥʠʟʤʝʥʥʦʩʪʴ; 

Å ʉʤʦʣʝʥʩʢʦ-ʄʦʩʢʦʚʩʢʘʷ ʤʦʨʝʥʥʘʷ ʚʦʟʚʳʰʝʥʥʦʩʪʴ (ʚʢʣʶʯʘʷ ʂʣʠʥʩʢʦ-ɼʤʠʪʨʦʚʩʢʫʶ ʤʦʨʝʥʥʦ-

ʵʨʦʟʠʦʥʥʫʶ ʛʨʷʜʫ); 

Å ʄʦʩʢʚʦʨʝʮʢʦ-ʆʢʩʢʘʷ ʤʦʨʝʥʥʦ-ʵʨʦʟʠʦʥʥʘʷ ʨʘʚʥʠʥʘ; 

Å ʄʝʱʝʨʩʢʘʷ ʟʘʥʜʨʦʚʘʷ ʥʠʟʤʝʥʥʦʩʪʴ; 

Å ɿʘʦʢʩʢʦʝ ʵʨʦʟʠʦʥʥʦʝ ʧʣʘʪʦ; 
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Å ɿʘʦʩʝʪʨʠʥʩʢʘʷ ʵʨʦʟʠʦʥʥʘʷ ʨʘʚʥʠʥʘ. 

ʂʘʞʜʘʷ ʠʟ ʵʪʠʭ ʯʘʩʪʝʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʚʦʠʤ ʫʥʠʢʘʣʴʥʳʤ ʨʝʣʴʝʬʦʤ. ʅʘʠʙʦʣʝʝ ʚʦʟʚʳʰʝʥʥʦʡ 

ʯʘʩʪʴʶ ʄʦʩʢʦʚʩʢʦʛʦ ʨʝʛʠʦʥʘ ʷʚʣʷʝʪʩʷ ʉʤʦʣʝʥʩʢʦ-ʄʦʩʢʦʚʩʢʘʷ ʚʦʟʚʳʰʝʥʥʦʩʪʴ. ʅʘ ʥʝʡ ʧʨʝʦʙʣʘʜʘʝʪ 

ʭʦʣʤʠʩʪʳʡ ʨʝʣʴʝʬ ʩ ʙʦʣʴʰʠʤʠ ʧʝʨʝʧʘʜʘʤʠ ʚʳʩʦʪ. ʀʤʝʥʥʦ ʟʜʝʩʴ ʥʘʭʦʜʠʪʩʷ ʩʘʤʘʷ ʚʳʩʦʢʘʷ ʪʦʯʢʘ 

ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ 310 ʤʝʪʨʦʚ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ. ʉʝʚʝʨʥʘʷ ʛʨʘʥʠʮʘ ʜʘʥʥʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʠ ʠʤʝʝʪ ʦʯʝʥʴ 

ʢʨʫʪʦʡ ʩʢʣʦʥ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʡ ʣʝʜʥʠʢʦʚʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ, ʠ ʥʦʩʠʪ ʥʘʟʚʘʥʠʝ ʂʣʠʥʩʢʦ-ɼʤʠʪʨʦʚʩʢʦʡ 

ʛʨʷʜʳ.  

ʅʠʟʤʝʥʥʳʝ ʫʯʘʩʪʢʠ ʥʘʭʦʜʷʪʩʷ ʥʘ ʶʛʦ-ʚʦʩʪʦʢʝ ʨʝʛʠʦʥʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʄʝʱʝʨʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ. 

ɺʳʩʦʪʘ ʤʝʩʪʥʦʩʪʠ ʟʜʝʩʴ ʤʝʥʷʝʪʩʷ ʦʪ 100 ʜʦ 150 ʤʝʪʨʦʚ; ʩʘʤʘʷ ʥʠʟʢʘʷ ʪʦʯʢʘ ʦʙʣʘʩʪʠ ï 97 ʤʝʪʨʦʚ ʥʘʜ 

ʫʨʦʚʥʝʤ ʤʦʨʷ. ɺʦʩʪʦʯʥʘʷ ʯʘʩʪʴ ʩʪʦʣʠʮʳ ʩ ʪʘʢʠʤʠ ʧʘʨʢʘʤʠ ʢʘʢ ʃʦʩʠʥʳʡ ʦʩʪʨʦʚ, ʉʦʢʦʣʴʥʠʢʠ ʠ ʀʟʤʘʡʣʦʚʦ 

ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʵʪʦʡ ʥʠʟʤʝʥʥʦʩʪʠ [20].  

 

 

ʈʠʩ. 1.12 ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʩʥʦʚʥʳʭ ʬʦʨʤ ʨʝʣʴʝʬʘ ʄʦʩʢʦʚʩʢʦʛʦ ʨʝʛʠʦʥʘ [20] 

 

ʀʟʤʝʥʝʥʠʝ ʚʳʩʦʪʳ ʚ ʮʝʣʦʤ ʧʨʦʠʩʭʦʜʠʪ ʩ ʩʝʚʝʨʦ-ʟʘʧʘʜʘ ʥʘ ʶʛʦ-ʚʦʩʪʦʢ. ʊʘʢʠʝ ʠʟʤʝʥʝʥʠʷ ʭʦʨʦʰʦ 

ʨʘʟʣʠʯʠʤʳ ʥʘ ʦʨʦʛʨʘʬʠʯʝʩʢʦʤ ʨʘʟʨʝʟʝ ʯʝʨʝʟ ʮʝʥʪʨʘʣʴʥʫʶ ʯʘʩʪʴ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʩ ʩʝʚʝʨʘ ʥʘ ʶʛ ʠ ʩ 

ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ (ʨʠʩ. 1.13). ɼʘʥʥʳʝ ʨʘʟʨʝʟʳ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʩ ʧʦʤʦʱʴʶ ʩʝʨʚʠʩʘ Google Earth. ʆʙʘ 

ʧʨʦʬʠʣʷ ʧʨʦʚʝʜʝʥʳ ʯʝʨʝʟ ʄʦʩʢʦʚʩʢʫʶ ʦʙʣʘʩʪʴ ʠ ʮʝʥʪʨ ʛʦʨʦʜʘ ʄʦʩʢʚʘ.  

ʅʘ ʨʠʩ. 1.13 ʚʠʜʥʦ, ʯʪʦ ʛʨʘʥʠʮʘ ʤʝʞʜʫ ɺʝʨʭʥʝʚʦʣʞʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʴʶ ʠ ʉʤʦʣʝʥʩʢʦ-ʄʦʩʢʦʚʩʢʦʡ 

ʚʦʟʚʳʰʝʥʥʦʩʪʴʶ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʨʝʟʢʦʤ ʧʝʨʝʧʘʜʝ ʚʳʩʦʪ ʦʪ 130 ʜʦ 200 ʤ. ʕʪʦʪ ʨʝʟʫʣʴʪʘʪ ʧʨʦʷʚʣʝʥʠʷ ʚ 

ʨʝʣʴʝʬʝ ʂʣʠʥʩʢʦ-ɼʤʠʪʨʦʚʩʢʦʡ ʤʦʨʝʥʥʦʡ ʛʨʷʜʳ, ʦʩʪʘʚʰʝʡʩʷ ʦʪ ʧʦʩʣʝʜʥʝʛʦ ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʦʣʝʜʝʥʝʥʠʷ. 

ʇʨʠ ʜʘʣʴʥʝʡʰʝʤ ʧʨʦʜʚʠʞʝʥʠʠ ʥʘ ʶʛ ʦʥʘ ʧʣʘʚʥʦ ʩʤʝʥʷʝʪʩʷ ʄʦʩʢʚʦʨʝʮʢʦ-ʆʢʩʢʦʡ ʨʘʚʥʠʥʦʡ ʩ 

ʦʪʥʦʩʠʪʝʣʴʥʳʤʠ ʚʳʩʦʪʘʤʠ ʦʢʦʣʦ 200 ʤʝʪʨʦʚ. ʉ ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ ʉʤʦʣʝʥʩʢʦ-ʄʦʩʢʦʚʩʢʘʷ ʚʦʟʚʳʰʝʥʥʦʩʪʴ 

ʧʣʘʚʥʦ ʧʝʨʝʭʦʜʠʪ ʚ ʄʝʱʸʨʩʢʫʶ ʥʠʟʤʝʥʥʦʩʪʴ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʩʝʚʝʨʦ-

ʚʦʩʪʦʯʥʘʷ ʯʘʩʪʴ ʦʙʣʘʩʪʠ ʠʤʝʝʪ ʚʦʟʚʳʰʝʥʥʳʡ ʭʘʨʘʢʪʝʨ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʶʛʦ-ʚʦʩʪʦʯʥʘʷ, ʥʘʦʙʦʨʦʪ, 

ʥʠʟʤʝʥʥʘʷ ʩ ʧʝʨʝʧʘʜʦʤ ʚʳʩʦʪ ʦʢʦʣʦ 200 ʤʝʪʨʦʚ. 
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ʈʠʩ. 1.13 ʈʘʟʨʝʟ ʨʝʣʴʝʬʘ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʧʨʦʚʝʜʝʥʥʳʡ ʯʝʨʝʟ ʮʝʥʪʨʘʣʴʥʫʶ ʯʘʩʪʴ ʄʦʩʢʦʚʩʢʦʛʦ ʨʝʛʠʦʥʘ ʩ ʩʝʚʝʨʘ 

ʥʘ ʶʛ ʠ ʩ ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ 

 

1.2 ɻʦʨʦʜʩʢʠʝ çʦʩʪʨʦʚʘ ʪʝʧʣʘè: ʧʨʠʯʠʥʳ ʠʭ ʦʙʨʘʟʦʚʘʥʠʷ, ʤʝʪʦʜʳ ʠʟʫʯʝʥʠʷ, ʦʙʱʠʝ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ. 

ɺ ʧʨʠʨʦʜʝ ʚʩʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʨʠʨʦʜʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ 

ʢʦʣʠʯʝʩʪʚʦ ʧʨʠʭʦʜʷʱʝʡ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ, ʪʠʧ ʧʦʜʩʪʠʣʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʨʝʣʴʝʬ. ɽʩʣʠ ʞʝ 

ʛʦʚʦʨʠʪʴ ʦ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʝ, ʪʦ ʢʘʞʜʳʡ ʠʟ ʵʪʠʭ ʦʩʥʦʚʥʳʭ ʢʣʠʤʘʪʦʦʙʨʘʟʫʶʱʠʭ ʬʘʢʪʦʨʦʚ ʧʦʜʚʝʨʛʘʝʪʩʷ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ, ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ. ɽʩʪʝʩʪʚʝʥʥʦ, ʪʘʢʠʝ ʠʟʤʝʥʝʥʠʷ ʥʝ ʤʦʛʫʪ ʧʨʦʡʪʠ ʙʝʩʩʣʝʜʥʦ. 

ʂʣʠʤʘʪ ʛʦʨʦʜʦʚ, ʦʩʦʙʝʥʥʦ ʢʨʫʧʥʳʭ - ʵʪʦ ʫʥʠʢʘʣʴʥʳʝ ʫʩʣʦʚʠʷ, ʦʪʣʠʯʘʶʱʠʝʩʷ ʦʪ ʫʩʣʦʚʠʡ ʟʘʛʦʨʦʜʥʦʡ 

ʤʝʩʪʥʦʩʪʠ ʧʦ ʚʩʝʤ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʤ ʚʝʣʠʯʠʥʘʤ (ʚʣʘʞʥʦʩʪʴ, ʨʘʜʠʘʮʠʦʥʥʳʡ ʙʘʣʘʥʩ, ʩʢʦʨʦʩʪʴ ʠ 

ʥʘʧʨʘʚʣʝʥʠʝ ʚʝʪʨʘ ʠ ʜʨ.). ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʠʟʤʝʥʝʥʠʶ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʛʦʨʦʜʦʚ.  

ʃʶʙʦʡ ʛʦʨʦʜ ʚ ʫʤʝʨʝʥʥʳʭ ʰʠʨʦʪʘʭ ʩʦʟʜʘʝʪ ʚʥʫʪʨʠ ʩʝʙʷ ʪʝʤʧʝʨʘʪʫʨʥʫʶ ʘʥʦʤʘʣʠʶ, ʧʦʣʫʯʠʚʰʫʶ 

ʥʘʟʚʘʥʠʝ ʛʦʨʦʜʩʢʦʡ çʦʩʪʨʦʚ ʪʝʧʣʘè. ɺ ʣʠʪʝʨʘʪʫʨʝ ʵʪʦ ʷʚʣʝʥʠʝ ʦʧʠʩʳʚʘʝʪʩʷ ʢʘʢ ʷʚʣʝʥʠʝ ʧʦʚʳʰʝʥʠʷ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʚʦ ʚʥʫʪʨʝʥʥʝʡ ʯʘʩʪʠ ʣʶʙʦʛʦ ʛʦʨʦʜʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʝʣʴʩʢʦʡ 

ʤʝʩʪʥʦʩʪʴʶ [15]. 

ɺʧʝʨʚʳʝ ʜʘʥʥʦʝ ʷʚʣʝʥʠʝ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʤʝʪʝʦʨʦʣʦʛʦʤ-ʣʶʙʠʪʝʣʝʤ ʃʶʢʦʤ ɻʦʚʘʨʜʦʤ ʣʠʰʴ ʚ 

1818 ʛʦʜʫ. ʆʥ ʩʨʘʚʥʠʣ ʜʘʥʥʳʝ ʜʚʫʭ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ, ʚʝʜʫʱʠʭ ʦʜʥʦʚʨʝʤʝʥʥʳʝ ʥʘʙʣʶʜʝʥʠʷ, 

ʦʜʥʘ ʠʟ ʢʦʪʦʨʳʭ ʥʘʭʦʜʠʣʘʩʴ ʚ ʯʝʨʪʝ ʛʦʨʦʜʘ ʃʦʥʜʦʥ, ʘ ʜʨʫʛʘʷ ʟʘ ʝʛʦ ʧʨʝʜʝʣʘʤʠ ʚ ʙʣʠʞʘʡʰʝʡ ʩʝʣʴʩʢʦʡ 

ʤʝʩʪʥʦʩʪʠ. ʀʪʦʛʦʤ ʝʛʦ ʨʘʙʦʪʳ ʩʪʘʣʘ ʪʘʙʣʠʮʘ, ʚ ʢʦʪʦʨʦʡ ʧʨʠʚʦʜʠʣʠʩʴ ʩʨʝʜʥʝʤʝʩʷʯʥʳʝ ʟʥʘʯʝʥʠʷ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʚ ʛʦʨʦʜʝ ʠ ʟʘ ʝʛʦ ʧʨʝʜʝʣʘʤʠ ʚ ʩʨʝʜʥʝʤ ʟʘ 10 ʣʝʪ (1807 ï 1816 ʛʛ.). ɸʥʘʣʠʟʠʨʫʷ 

ʧʦʣʫʯʠʚʰʫʶʩʷ ʪʘʙʣʠʮʫ, ʦʥ ʩʜʝʣʘʣ ʚʳʚʦʜ, ʯʪʦ ʩʨʝʜʥʝʤʝʩʷʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʛʦʨʦʜʩʢʦʡ ʩʪʘʥʮʠʠ ʚ 

ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʛʦʜʘ ʚʳʰʝ, ʥʝʞʝʣʠ ʥʘ ʩʝʣʴʩʢʦʡ [67]. ʇʦʩʣʝ ʚʳʭʦʜʘ ʚ ʩʚʝʪ ʝʛʦ ʨʘʙʦʪʳ ʬʝʥʦʤʝʥ ʛʦʨʦʜʩʢʦʛʦ 
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çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʟʘʚʦʝʚʘʣ ʠʥʪʝʨʝʩ ʤʥʦʛʠʭ ʫʯʝʥʳʭ ʧʦ ʚʩʝʤʫ ʤʠʨʫ. ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʥʘʡʜʝʥʳ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʵʪʦʛʦ ʷʚʣʝʥʠʷ ʚʦ ʤʥʦʛʠʭ ʙʦʣʴʰʠʭ ʠ ʤʘʣʳʭ ʛʦʨʦʜʘʭ ʚ ʨʘʟʣʠʯʥʳʭ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥʘʭ, ʧʦʞʘʣʫʡ, ʢʨʦʤʝ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʚ ʩʫʭʠʭ ʪʨʦʧʠʢʘʭ. 

ʈʘʩʩʤʦʪʨʠʤ ʦʩʦʙʝʥʥʦʩʪʠ ʛʦʨʦʜʩʢʦʛʦ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʠ ʫʩʣʦʚʠʷ ʝʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ. 

 

1.2.1 ʇʨʠʯʠʥʳ ʦʙʨʘʟʦʚʘʥʠʷ ʛʦʨʦʜʩʢʠʭ çʦʩʪʨʦʚʦʚ ʪʝʧʣʘè. 

ʗʚʣʝʥʠʝ ʛʦʨʦʜʩʢʦʛʦ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʧʦʣʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʠ ʧʦʚʝʨʭʥʦʩʪʠ, ʠ 

ʷʚʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʤʠʢʨʦ- ʠ ʤʝʟʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ, ʢʦʪʦʨʳʤ ʧʦʜʚʝʨʛʘʝʪʩʷ ʛʦʨʦʜʩʢʘʷ ʩʨʝʜʘ. 

ʀʟ-ʟʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʥʘ ʠʩʢʫʩʩʪʚʝʥʥʦʝ ʧʦʢʨʳʪʠʝ, 

ʟʘʧʳʣʝʥʥʦʩʪʠ ʘʪʤʦʩʬʝʨʳ, ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʚʳʙʨʦʩʦʚ ʪʝʧʣʘ ʠ ʫʩʣʦʞʥʝʥʠʝ ʨʝʣʴʝʬʘ (ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ 

ʛʦʨʦʜʩʢʠʝ ʢʘʥʴʦʥʳ) ʚ ʛʦʨʦʜʘʭ ʩʦʟʜʘʝʪʩʷ ʦʪʣʠʯʥʳʡ ʦʪ ʦʢʨʫʞʝʥʠʷ ʤʠʢʨʦʢʣʠʤʘʪ. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ 

ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʵʥʝʨʛʝʪʠʯʝʩʢʦʤ ʙʘʣʘʥʩʝ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ. 

ʈʘʩʯʝʪ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʦʩʪʘʝʪʩʷ ʦʯʝʥʴ ʩʣʦʞʥʦʡ ʟʘʜʘʯʝʡ, ʪʘʢ ʢʘʢ ʥʫʞʥʦ ʫʯʠʪʳʚʘʪʴ ʤʥʦʞʝʩʪʚʦ 

ʬʘʢʪʦʨʦʚ: ʛʝʦʤʝʪʨʠʶ ʛʦʨʦʜʩʢʦʛʦ ʢʘʥʴʦʥʘ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʠʭ ʨʘʟʥʦʦʙʨʘʟʠʝ, ʧʦʪʦʢ 

ʢʦʨʦʪʢʦʚʦʣʥʦʚʦʡ ʨʘʜʠʘʮʠʠ, ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ, ʪʫʨʙʫʣʝʥʪʥʳʡ ʦʙʤʝʥ ʩ ʚʳʰʝʣʝʞʘʱʠʤʠ ʩʣʦʷʤʠ 

ʘʪʤʦʩʬʝʨʳ, ʘ ʪʘʢʞʝ ʪʝʧʣʦʦʪʜʘʯʘ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʟʜʘʥʠʡ. ɺ ʥʘʩʪʦʷʱʝʡ ʤʦʤʝʥʪ ʨʘʟʨʘʙʦʪʢʦʡ ʠ 

ʤʦʜʝʨʥʠʟʘʮʠʝʡ ʤʦʜʝʣʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʙʘʣʘʥʩʘ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʟʘʥʠʤʘʶʪʩʷ ʪʘʢʠʝ ʛʦʨʦʜʩʢʠʝ 

ʢʣʠʤʘʪʦʣʦʛʠ ʢʘʢ T. Oke, G. M. Mills, H. Kusaka  ʠ ʜʨ [82,71,79]. 

ɺ ʦʙʱʝʤ ʚʠʜʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʙʘʣʘʥʩ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʪʘʢ: 

(1 ī a)(Ksf + Kdf ) + ŮLŹ ī Lŷ ī G ī H ī LE = 0,                    (1) 

ʛʜʝ Ksf ʠ Kdf - ʧʣʦʪʥʦʩʪʴ ʧʦʪʦʢʦʚ ʧʨʷʤʦʛʦ ʠ ʨʘʩʩʝʷʥʥʦʛʦ ʢʦʨʦʪʢʦʚʦʣʥʦʚʦʛʦ ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ; 

ŮLŹ ʠ Lŷ - ʧʣʦʪʥʦʩʪʴ ʥʠʩʭʦʜʷʱʠʭ ʠ ʚʦʩʭʦʜʷʱʠʭ ʧʦʪʦʢʦʚ ʜʣʠʥʥʦʚʦʣʥʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

(ʫʩʨʝʜʥʝʥʥʳʝ ʧʦ ʜʣʠʥʝ ʚʦʣʥʳ); a ʠ Ů - ʘʣʴʙʝʜʦ ʠ ʠʟʣʫʯʘʪʝʣʴʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; 

G - ʧʣʦʪʥʦʩʪʴ ʪʝʧʣʘ, ʫʭʦʜʷʱʝʛʦ ʚ ʧʦʜʣʦʞʢʫ; H ʠ LE - ʧʣʦʪʥʦʩʪʠ ʪʫʨʙʫʣʝʥʪʥʦʛʦ ʧʦʪʦʢʘ ʦʱʫʪʠʤʦʛʦ ʪʝʧʣʘ 

ʠ ʵʥʝʨʛʠʠ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʠʩʧʘʨʝʥʠʝʤ ʚʦʜʳ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʛʨʘʥʠʯʥʦʛʦ ʩʣʦʷ [66]. 

ʂʘʞʜʳʡ ʠʟ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʫʩʣʦʚʠʷʭ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʧʦʜʚʝʨʛʘʝʪʩʷ ʠʟʤʝʥʝʥʠʷʤ. 

ɺʦ-ʧʝʨʚʳʭ, ʚ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʝ ʝʩʪʝʩʪʚʝʥʥʦʝ ʧʦʢʨʳʪʠʝ (ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʠ ʧʦʯʚʘ) ʟʘʤʝʥʷʶʪʩʷ ʥʘ 

ʠʩʢʫʩʩʪʚʝʥʥʳʝ, ʠʟ ʢʦʪʦʨʳʭ ʧʨʝʦʙʣʘʜʘʶʱʠʤʠ ʷʚʣʷʶʪʩʷ ʙʝʪʦʥ (ʩʪʝʥʳ ʟʜʘʥʠʡ, ʪʨʦʪʫʘʨʥʦʝ ʧʦʢʨʳʪʠʝ), 

ʞʝʣʝʟʦ (ʢʨʳʰʠ, ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʝ ʨʘʟʚʷʟʢʠ ʠ ʧʨʦʤʳʰʣʝʥʥʳʝ ʙʣʦʢʠ), ʘ ʪʘʢʞʝ ʘʩʬʘʣʴʪ. ɺʩʝ ʵʪʠ ʤʘʪʝʨʠʘʣʳ 

ʦʙʣʘʜʘʶʪ ʦʪʣʠʯʠʪʝʣʴʥʳʤ ʥʘʙʦʨʦʤ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ. ʊʘʢ, ʦʩʥʦʚʥʦʝ ʨʘʟʣʠʯʠʝ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠ 

ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʧʦʢʨʳʪʠʷʭ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʭ ʫʜʝʣʴʥʦʡ ʪʝʧʣʦʝʤʢʦʩʪʠ (ʢʦʣʠʯʝʩʪʚʝ ʵʥʝʨʛʠʠ, ʥʝʦʙʭʦʜʠʤʦʡ 

ʜʣʷ ʨʘʟʦʛʨʝʚʘ ʦʜʥʦʡ ʝʜʠʥʠʮʳ ʤʘʩʩʳ ʚʝʱʝʩʪʚʘ ʥʘ ʦʜʠʥ Áʉ). ɸʩʬʘʣʴʪʦʙʝʪʦʥ ï ʦʩʥʦʚʘ ʣʶʙʦʛʦ ʜʦʨʦʞʥʦʛʦ 

ʧʦʢʨʳʪʠʷ ʚ ʛʦʨʦʜʝ ï ʷʚʣʷʝʪʩʷ ʣʠʜʝʨʦʤ ʧʦ ʵʪʦʤʫ ʧʦʢʘʟʘʪʝʣʶ (975-1578 ɼʞ/ʢʛÁʉ) [24]. ɼʨʫʛʠʝ 

ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʧʦʢʨʳʪʠʷ ʥʝʩʢʦʣʴʢʦ ʦʪʩʪʘʶʪ ʦʪ ʥʝʛʦ ʧʦ ʵʪʦʤʫ ʧʦʢʘʟʘʪʝʣʶ, ʥʦ ʚʩʝ ʞʝ 

ʟʥʘʯʝʥʠʝ ʠʭ ʫʜʝʣʴʥʦʡ ʪʝʧʣʦʝʤʢʦʩʪʠ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ, ʯʝʤ ʫ ʦʪʢʨʳʪʦʡ ʧʦʯʚʳ (~8 ɼʞ/ʢʛÁʉ) [16].  
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ɹʦʣʴʰʘʷ ʪʝʧʣʦʝʤʢʦʩʪʴ ʛʦʨʦʜʩʢʠʭ ʧʦʢʨʳʪʠʡ ʧʨʠʚʦʜʠʪ ʢ ʫʩʠʣʝʥʠʶ ʷʚʣʝʥʠʷ ʛʦʨʦʜʩʢʦʛʦ ʦʩʪʨʦʚʘ 

ʪʝʧʣʘ ʚ ʥʦʯʥʳʝ ʯʘʩʳ. ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʦʚʝʨʭʥʦʩʪʴ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ ʢ ʧʦʣʫʥʦʯʠ ʫʞʝ ʫʩʧʝʚʘʝʪ 

ʚʳʩʚʦʙʦʜʠʪʴ ʥʘʢʦʧʣʝʥʥʦʝ ʟʘ ʜʝʥʴ ʩʢʨʳʪʦʝ ʪʝʧʣʦ, ʚ ʛʦʨʦʜʝ ʵʪʦʪ ʧʨʦʮʝʩʩ ʜʣʠʪʩʷ ʝʱʝ ʥʝʩʢʦʣʴʢʦ ʯʘʩʦʚ, ʪʘʢ 

ʢʘʢ ʦʙʲʝʤ ʥʘʢʦʧʣʝʥʥʦʛʦ ʟʘ ʜʝʥʴ ʪʝʧʣʘ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝ, ʯʝʤ ʫ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʦʢʨʳʪʠʡ. 

ʈʘʟʣʠʯʠʷ ʧʨʦʷʚʣʷʶʪʩʷ ʠ ʚ ʘʣʴʙʝʜʦ ʧʦʚʝʨʭʥʦʩʪʠ. ʇʨʠʨʦʜʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʦʙʣʘʜʘʝʪ ʙ·ʣʴʰʠʤ 

ʘʣʴʙʝʜʦ, ʥʝʞʝʣʠ ʥʝʢʦʪʦʨʳʝ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʧʦʢʨʳʪʠʷ. ʆʪʨʘʞʘʪʝʣʴʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʣʫʛʦʚʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʤʝʥʷʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 20-30%, ʣʠʩʪʚʝʥʥʦʛʦ ʣʝʩʘ 15-20%, ʭʚʦʡʥʦʛʦ ʣʝʩʘ ï 15-20%. 

ʆʪʢʨʳʪʘʷ ʧʦʯʚʘ, ʘ ʵʪʦ ʨʝʜʢʦʩʪʴ ʚ ʧʨʠʨʦʜʝ, ʦʙʣʘʜʘʝʪ ʘʣʴʙʝʜʦ ʦʪ 5% ʫ ʚʣʘʞʥʦʛʦ ʯʝʨʥʦʟʸʤʘ ʜʦ 25-30% ʫ 

ʧʦʜʟʦʣʠʩʪʳʭ ʧʦʯʚ ʫʤʝʨʝʥʥʦʡ ʧʦʣʦʩʳ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʦʪʨʘʞʘʪʝʣʴʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʤʥʦʛʠʭ ʠʩʢʫʩʩʪʚʝʥʥʳʭ 

ʧʦʚʝʨʭʥʦʩʪʝʡ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʘʩʬʘʣʴʪʘ ʠ ʨʫʙʝʨʦʠʜʘ (10-15%), ʥʘʤʥʦʛʦ ʥʠʞʝ [16]. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʙʦʣʴʰʝʤʫ ʧʦʛʣʦʱʝʥʠʶ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ʠ ʠʟʤʝʥʝʥʠʷʤ ʚ ʨʘʜʠʘʮʠʦʥʥʦʤ ʙʘʣʘʥʩʝ.  

ɺʦ-ʚʪʦʨʳʭ, ʫʤʝʥʴʰʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʧʨʷʤʦʡ ʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʨʘʩʩʝʷʥʥʦʡ ʩʦʣʥʝʯʥʦʡ 

ʨʘʜʠʘʮʠʠ. ɻʦʨʦʜʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʶʪʩʷ ʤʝʩʪʦʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʩʪʦʯʥʠʢʦʚ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʳ, 

ʪʘʢʠʭ ʢʘʢ ʢʦʪʝʣʴʥʳʝ, ʧʨʦʤʳʰʣʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʪʝʧʣʦʚʳʝ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ, ʘ ʪʘʢʞʝ ʪʝʨʨʠʪʦʨʠʝʡ ʩ 

ʠʥʪʝʥʩʠʚʥʳʤ ʜʚʠʞʝʥʠʝʤ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ. ʄʝʣʢʠʝ ʯʘʩʪʠʯʢʠ ʧʳʣʠ, ʧʝʧʣʘ ʠ ʩʘʞʠ, ʧʦʧʘʜʘʷ ʚ ʘʪʤʦʩʬʝʨʫ, 

ʩʪʘʥʦʚʷʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʷʜʝʨ ʢʦʥʜʝʥʩʘʮʠʠ. ɺʩʝ ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʩʠʣʝʥʠʶ ʧʨʦʮʝʩʩʦʚ 

ʦʙʣʘʢʦʦʙʨʘʟʦʚʘʥʠʷ. ɺʣʠʷʥʠʝ ʦʙʣʘʯʥʦʩʪʠ ʥʘ ʠʟʤʝʥʝʥʠʷ ʚ ʨʘʜʠʘʮʠʦʥʥʦʤ ʙʘʣʘʥʩʝ ï ʵʪʦ ʜʘʚʥʦ ʠʟʚʝʩʪʥʳʡ 

ʬʘʢʪ. ɺʝʨʭʥʷʷ ʛʨʘʥʠʮʘ ʦʙʣʘʢʦʚ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʠʤ ʘʣʴʙʝʜʦ ʠ ʧʨʠʚʦʜʠʪ ʢ ʨʘʩʩʝʷʥʠʶ ʩʦʣʥʝʯʥʳʭ ʣʫʯʝʡ. ɺ 

ʜʦʧʦʣʥʝʥʠʝ, ʥʘʣʠʯʠʝ ʩʘʤʠʭ ʪʚʝʨʜʳʭ ʯʘʩʪʠʮ ʧʨʠʚʦʜʠʪ ʢ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤʫ ʧʦʛʣʦʱʝʥʠʶ ʠ ʨʘʩʩʝʷʥʠʶ 

ʩʦʣʥʝʯʥʳʭ ʣʫʯʝʡ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʥʘ ʛʦʨʦʜʩʢʫʶ ʪʝʨʨʠʪʦʨʠʶ ʧʦʧʘʜʘʝʪ ʤʝʥʴʰʝ ʧʨʷʤʦʡ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ, ʯʝʤ ʥʘ 

ʦʢʨʫʞʘʶʱʫʶ ʝʝ ʤʝʩʪʥʦʩʪʴ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʦʣʥʝʯʥʦʛʦ ʩʠʷʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʙʣʘʯʥʦʩʪʴʶ. ɺ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʛʦʨʦʜʘʭ ʧʦʪʝʨʠ ʚ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʩʦʣʥʝʯʥʦʛʦ ʩʠʷʥʠʷ ʤʦʛʫʪ ʜʦʩʪʠʛʘʪʴ 10 ʠ ʜʘʞʝ 20%. 

ɽʩʣʠ ʛʦʚʦʨʠʪʴ ʥʝ ʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʩʦʣʥʝʯʥʦʛʦ ʩʠʷʥʠʷ, ʘ ʦ ʢʦʣʠʯʝʩʪʚʝ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ, 

ʜʦʩʪʠʛʘʶʱʝʡ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʪʦ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʯʝʨʝʟ ʟʘʧʳʣʝʥʥʳʡ ʛʦʨʦʜʩʢʦʡ ʚʦʟʜʫʭ ʝʝ ʧʦʪʝʨʠ 

ʜʦʩʪʠʛʘʶʪ ʧʨʠʤʝʨʥʦ ʪʘʢʦʛʦ ʞʝ ʧʦʨʷʜʢʘ. ɺ ʨʘʙʦʪʝ Hufti ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʃʴʝʞʝ (ɹʝʣʴʛʠʷ) ʚ ʜʥʠ ʩ ʩʠʣʴʥʳʤ 

ʟʘʛʨʷʟʥʝʥʠʝʤ ʚʦʟʜʫʭʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʦʣʥʝʯʥʦʛʦ ʩʠʷʥʠʷ ʚ ʩʨʝʜʥʝʤ ʥʘ 55 ʤʠʥ ʤʝʥʴʰʝ, ʯʝʤ ʚ 

ʧʨʝʜʤʝʩʪʴʷʭ. ʊʘʢʦʝ ʞʝ ʩʨʘʚʥʝʥʠʝ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʚ ʃʦʥʜʦʥʝ, ʛʜʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʦʣʥʝʯʥʦʛʦ ʩʠʷʥʠʷ 

ʚ ʮʝʥʪʨʝ ʛʦʨʦʜʘ ʥʘ 16 %, ʘ ʚ ʧʨʝʜʤʝʩʪʴʷʭ ʥʘ 5 % ʤʝʥʴʰʝ, ʯʝʤ ʚ ʙʣʠʟʣʝʞʘʱʝʡ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ [31].  

ʅʦ ʫ ʜʘʥʥʦʛʦ ʷʚʣʝʥʠʷ ʝʩʪʴ ʦʙʨʘʪʥʘʷ ʩʪʦʨʦʥʘ, ʧʨʠʚʦʜʷʱʘʷ ʢ ʫʩʠʣʝʥʠʶ ʵʬʬʝʢʪʘ ʛʦʨʦʜʩʢʦʛʦ 

çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʚ ʥʦʯʥʳʝ ʯʘʩʳ. ʀʥʜʫʩʪʨʠʘʣʴʥʘʷ ʜʳʤʢʘ, ʩʦʩʪʦʷʱʘʷ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʠʟ ʘʵʨʦʟʦʣʴʥʳʭ 

ʯʘʩʪʠʮ, ʫʩʠʣʠʚʘʝʪ ʧʨʦʪʠʚʦʠʟʣʫʯʝʥʠʝ, ʪʦ ʝʩʪʴ ʧʨʝʧʷʪʩʪʚʫʝʪ ʙʳʩʪʨʦʤʫ ʦʭʣʘʞʜʝʥʠʶ ʧʦʚʝʨʭʥʦʩʪʠ ʠ 

ʫʜʝʨʞʠʚʘʝʪ ʪʝʧʣʦ, ʥʝ ʜʘʚʘʷ ʝʤʫ ʫʡʪʠ ʚ ʚʳʰʝʣʝʞʘʱʠʝ ʩʣʦʠ ʘʪʤʦʩʬʝʨʳ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʷʚʣʝʥʠʶ 

ʟʥʘʯʝʥʠʝ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʙʘʣʘʥʩʘ ʚ ʛʦʨʦʜʝ, ʥʝʩʤʦʪʨʷ ʥʘ ʫʤʝʥʴʰʝʥʠʝ ʚ ʧʨʠʭʦʜʷʱʝʡ ʯʘʩʪʠ ʩʦʣʥʝʯʥʦʡ 

ʨʘʜʠʘʮʠʠ, ʥʝʩʢʦʣʴʢʦ ʚʳʰʝ, ʯʝʤ ʚ ʙʣʠʟʣʝʞʘʱʝʡ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ.  
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ɺ-ʪʨʝʪʴʠʭ, ʫʤʝʥʴʰʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʘ, ʟʘʪʨʘʯʠʚʘʝʤʦʝ ʥʘ ʠʩʧʘʨʝʥʠʝ. ɺ ʧʨʠʨʦʜʥʳʭ ʣʘʥʜʰʘʬʪʘʭ 

ʫʤʝʨʝʥʥʦʛʦ ʧʦʷʩʘ ʧʦʨʷʜʢʘ 80% ʦʪ ʦʙʱʝʛʦ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʙʘʣʘʥʩʘ ʟʘʪʨʘʯʠʚʘʝʪʩʷ ʥʘ ʠʩʧʘʨʝʥʠʝ ʚʣʘʛʠ ʩ 

ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ ʠ ʪʨʘʥʩʧʠʨʘʮʠʶ ʨʘʩʪʝʥʠʷʤʠ. ɺ ʛʦʨʦʜʘʭ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʚʳʧʘʜʘʶʱʠʭ ʞʠʜʢʠʭ ʦʩʘʜʢʦʚ 

ʦʪʚʦʜʠʪʩʷ ʚ ʩʧʝʮʠʘʣʴʥʫʶ ʣʠʚʥʝʚʫʶ ʩʠʩʪʝʤʫ ʢʘʥʘʣʠʟʘʮʠʠ, ʧʨʠ ʵʪʦʤ ʚ ʨʘʟʳ ʫʤʝʥʴʰʘʷ ʢʦʣʠʯʝʩʪʚʦ ʚʣʘʛʠ 

ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ. ʊʦ ʞʝ ʩʘʤʦʝ ʧʨʦʠʩʭʦʜʠʪ ʚ ʚʝʩʝʥʥʝʝ ʚʨʝʤʷ ʧʨʠ ʪʘʷʥʠʠ ʩʥʝʛʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʪʦ ʪʝʧʣʦ, 

ʢʦʪʦʨʦʝ ʜʦʣʞʥʦ ʙʳʪʴ ʟʘʪʨʘʯʝʥʦ ʥʘ ʠʩʧʘʨʝʥʠʝ ʠʟʣʠʰʢʦʚ ʚʣʘʛʠ, ʚ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʝ ʫʭʦʜʠʪ ʥʘ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʥʘʛʨʝʚ ʧʦʚʝʨʭʥʦʩʪʠ. 

ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʫʤʝʥʴʰʝʥʠʶ ʦʙʱʝʛʦ ʠʩʧʘʨʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʠ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʤʝʥʴʰʝʥʠʝ 

ʢʦʣʠʯʝʩʪʚʘ ʪʝʧʣʘ, ʟʘʪʨʘʯʠʚʘʝʤʦʛʦ ʨʘʩʪʝʥʠʷʤʠ ʥʘ ʧʨʦʮʝʩʩʳ ʪʨʘʥʩʧʠʨʘʮʠʠ ʠʟʣʠʰʢʦʚ ʚʦʜʳ. ɼʣʷ 

ʧʦʜʜʝʨʞʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʤʝʪʘʙʦʣʠʟʤʘ ʙʦʣʴʰʠʥʩʪʚʦ ʨʘʩʪʝʥʠʡ ʨʘʩʭʦʜʫʶʪ ʣʠʰʴ 0,1 % ʞʠʜʢʦʩʪʠ, 

ʧʦʣʫʯʘʝʤʦʡ ʯʝʨʝʟ ʢʦʨʥʝʚʫʶ ʩʠʩʪʝʤʫ. ʀʟʙʳʪʢʠ ʚʣʘʛʠ, ʧʨʦʭʦʜʷʱʠʝ ʧʦ ʧʨʦʚʦʜʷʱʠʤ ʢʘʧʠʣʣʷʨʘʤ ʢ ʣʠʩʪʴʷʤ 

ʠ ʧʦʙʝʛʘʤ, ʚʳʭʦʜʷʪ ʚ ʚʠʜʝ ʚʦʜʷʥʦʛʦ ʧʘʨʘ ʯʝʨʝʟ ʫʩʪʴʠʮʘ ʣʠʩʪʴʝʚ. ʀʤʝʥʥʦ ʵʪʦʪ ʧʨʦʮʝʩʩ ʙʳʣ ʥʘʟʚʘʥ 

ʪʨʘʥʩʧʠʨʘʮʠʝʡ. ʊʨʘʥʩʧʠʨʠʨʫʝʤʘʷ ʨʘʩʪʝʥʠʷʤʠ ʚʣʘʛʘ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ ʩʫʱʝʩʪʚʝʥʥʫʶ ʜʦʣʶ ʚ ʩʫʤʤʘʨʥʦʤ 

ʠʩʧʘʨʝʥʠʠ. ɺ ʛʦʨʦʜʘʭ ʝʩʪʝʩʪʚʝʥʥʳʡ ʧʦʢʨʦʚ ʟʘʤʝʥʷʝʪʩʷ ʥʘ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʧʦʢʨʳʪʠʷ, ʘ ʧʣʦʱʘʜʴ, 

ʟʘʥʠʤʘʝʤʘʷ ʟʝʣʝʥʳʤʠ ʥʘʩʘʞʜʝʥʠʷʤʠ, ʚʦ ʤʥʦʛʠʭ ʢʨʫʧʥʳʭ ʛʦʨʦʜʘʭ ʩʦʩʪʘʚʣʷʝʪ ʚʩʝʛʦ ʥʝʩʢʦʣʴʢʦ ʧʨʦʮʝʥʪʦʚ 

ʦʪ ʦʙʱʝʡ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʩʝʣʴʩʢʘʷ ʤʝʩʪʥʦʩʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ ʟʘʥʷʪʘ ʨʘʩʪʠʪʝʣʴʥʳʤʠ 

ʩʦʦʙʱʝʩʪʚʘʤʠ. ʀʟ ʵʪʦʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʛʦʨʦʜ ʧʨʦʛʨʝʚʘʝʪʩʷ ʩʠʣʴʥʝʝ, ʪʘʢ ʢʘʢ ʪʝʧʣʦ, ʢʦʪʦʨʦʝ 

ʜʦʣʞʥʦ ʟʘʪʨʘʯʠʚʘʪʴʩʷ ʥʘ ʪʨʘʥʩʧʠʨʘʮʠʶ, ʠʜʝʪ ʥʘ ʧʨʦʛʨʝʚ ʘʪʤʦʩʬʝʨʳ ʠ ʧʦʚʝʨʭʥʦʩʪʠ. 

ɽʱʝ ʦʜʠʥ ʬʘʢʪʦʨ, ʚʣʠʷʶʱʠʡ ʥʘ ʠʟʤʝʥʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʙʘʣʘʥʩʘ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ - ʵʪʦ 

ʫʚʝʣʠʯʝʥʠʝ ʧʣʦʱʘʜʠ ʥʘʛʨʝʚʘʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʛʦʨʦʜʩʢʠʭ ʢʘʥʴʦʥʘʭ. ʊʝʧʣʦʦʪʜʘʯʘ ʚ ʧʦʛʨʘʥʠʯʥʳʡ ʩʣʦʡ 

ʘʪʤʦʩʬʝʨʳ ʠʜʝʪ ʥʝ ʪʦʣʴʢʦ ʦʪ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʥʦ ʠ ʦʪ ʩʪʝʥ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ. ʕʪʦ 

ʫʩʣʦʞʥʷʝʪ ʦʙʱʠʡ ʚʠʜ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʙʘʣʘʥʩʘ. ʉʫʱʝʩʪʚʫʝʪ ʪʨʠ ʦʩʥʦʚʥʳʭ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʙʘʣʘʥʩʦʤ 

ʛʦʨʦʜʩʢʦʛʦ ʢʘʥʴʦʥʘ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ɼʣʷ ʫʩʣʦʚʠʡ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ G - ʧʦʪʦʢ 

ʪʝʧʣʘ ʚ ʧʦʜʣʦʞʢʫ ʧʨʠʨʘʚʥʠʚʘʝʪʩʷ ʢ 0, ʪʘʢ ʢʘʢ ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ ʪʦʣʱʠʥʘ ʩʣʦʷ. ʇʨʠ ʨʘʩʯʝʪʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ 

ʙʘʣʘʥʩʘ ʛʦʨʦʜʩʢʦʛʦ ʢʘʥʴʦʥʘ ʤʳ ʛʦʚʦʨʠʤ ʦʙ ʦʙʲʝʤʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʛʜʝ ʫʯʠʪʳʚʘʝʪʩʷ ʧʦʪʦʢ ʪʝʧʣʘ ʥʘ 

ʢʘʞʜʦʤ ʦʪʜʝʣʴʥʦʤ ʫʨʦʚʥʝ. ɺʦ-ʚʪʦʨʳʭ, ʩʢʦʨʦʩʪʴ ʧʝʨʝʥʦʩʘ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ ʦʪ ʢʘʞʜʦʡ ʛʨʘʥʠ ʢʘʥʴʦʥʘ 

ʨʘʟʣʠʯʥʦ ʠ ʠʟʤʝʥʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʝʛʦ ʛʝʦʤʝʪʨʠʠ. ʅʘʢʦʥʝʮ, ʚʥʫʪʨʠ ʢʘʥʴʦʥʘ ʨʘʜʠʘʮʠʦʥʥʳʡ ʙʘʣʘʥʩ 

ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʫʩʣʦʚʠʡ ʦʪʢʨʳʪʦʡ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ ʟʘ ʩʯʝʪ ʟʘʪʝʥʝʥʠʷ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ. ʕʪʦʪ ʬʘʢʪʦʨ 

ʟʘʚʠʩʠʪ ʦʪ ʛʝʦʤʝʪʨʠʠ ʢʘʥʴʦʥʘ ʠ ʚʳʩʦʪʳ ʟʜʘʥʠʡ. ʇʦʤʠʤʦ ʧʨʦʯʝʛʦ ʫʩʣʦʞʥʷʝʪʩʷ ʪʫʨʙʫʣʝʥʪʥʘʷ 

ʩʦʩʪʘʚʣʷʶʱʘʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʙʘʣʘʥʩʘ [66]. 

ʅʘʢʦʥʝʮ, ʚ ʛʦʨʦʜʘʭ, ʦʩʦʙʝʥʥʦ ʩ ʭʦʣʦʜʥʳʤ ʢʣʠʤʘʪʦʤ, ʧʣʦʪʥʦʩʪʴ ʚʦʩʭʦʜʷʱʝʛʦ ʧʦʪʦʢʘ 

ʜʣʠʥʥʦʚʦʣʥʦʚʦʡ ʨʘʜʠʘʮʠʠ ʜʦʧʦʣʥʷʝʪʩʷ ʘʥʪʨʦʧʦʛʝʥʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʪʝʧʣʘ, ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪ ʩʠʩʪʝʤʳ 

ʛʦʨʦʜʩʢʦʛʦ ʦʪʦʧʣʝʥʠʷ, ʚʳʜʝʣʝʥʠʝ ʪʝʧʣʘ ʘʚʪʦʤʦʙʠʣʴʥʳʤʠ ʜʚʠʛʘʪʝʣʷʤʠ, ʘ ʪʘʢʞʝ, ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ, - 

ʧʨʦʮʝʩʩʳ ʤʝʪʘʙʦʣʠʟʤʘ ʣʶʜʝʡ ʠ ʞʠʚʦʪʥʳʭ. ʂ ʯʠʩʣʫ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʦʪʥʦʩʷʪʩʷ ʪʘʢʞʝ ʚʳʙʨʦʩʳ 
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ʥʘʛʨʝʪʳʭ ʛʘʟʦ-ʚʦʟʜʫʰʥʳʭ ʩʤʝʩʝʡ ʦʪ ʥʝʢʦʪʦʨʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. ʊʝʤʧʝʨʘʪʫʨʘ ʪʘʢʠʭ ʚʳʙʨʦʩʦʚ ʤʦʞʝʪ 

ʜʦʩʪʠʛʘʪʴ 200Áʉ, ʯʪʦ ʥʝ ʤʦʞʝʪ ʥʝ ʦʪʨʘʟʠʪʴʩʷ ʥʘ ʩʦʩʪʦʷʥʠʠ ʘʪʤʦʩʬʝʨʳ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʥʦʛʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʩʜʝʣʘʥʳ ʚʳʚʦʜʳ, ʯʪʦ ʯʝʣʦʚʝʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʣʫʞʠʪ 

ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʫʩʠʣʝʥʠʷ ʷʚʣʝʥʠʷ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʠ ʧʨʠʚʦʜʠʪ ʢ ʝʛʦ ʙʦʣʴʰʝʡ ʛʣʫʙʠʥʥʦʡ ʠ ʚʳʩʦʪʥʦʡ 

ʧʨʦʪʷʞʝʥʥʦʩʪʠ. ʆʩʦʙʝʥʥʦ ʵʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʛʦʨʦʜʘʭ ʩ ʭʦʣʦʜʥʳʤ ʪʠʧʦʤ ʢʣʠʤʘʪʘ, ʛʜʝ, ʜʝʡʩʪʚʠʪʝʣʴʥʦ, ʚ 

ʟʠʤʥʝʝ ʚʨʝʤʷ ʧʨʠ ʨʘʙʦʪʝ ʩʠʩʪʝʤʳ ʦʪʦʧʣʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʛʦʨʦʜʩʢʦʛʦ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʛʦʨʘʟʜʦ ʚʳʰʝ, 

ʯʝʤ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ [98].  

 

1.2.2 ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ çʦʩʪʨʦʚʘ ʪʝʧʣʘè. 

ɻʦʨʦʜʩʢʦʡ çʦʩʪʨʦʚ ʪʝʧʣʘè ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝʦʜʥʦʨʦʜʥʫʶ ʧʦ ʩʚʦʝʤʫ ʩʪʨʦʝʥʠʶ ʧʦʣʦʞʠʪʝʣʴʥʫʶ 

ʪʝʤʧʝʨʘʪʫʨʥʫʶ ʘʥʦʤʘʣʠʶ ʚʥʫʪʨʠ ʛʦʨʦʜʘ. ɽʩʪʝʩʪʚʝʥʥʦ, ʵʪʦ ʥʝ ʧʣʦʩʢʦʝ ʜʚʫʤʝʨʥʦʝ ʷʚʣʝʥʠʝ, ʘ ʪʨʝʭʤʝʨʥʦʝ 

ʦʙʲʝʤʥʦʝ, ʧʨʦʷʚʣʷʶʱʝʝʩʷ ʚʦ ʚʩʝʭ ʥʘʧʨʘʚʣʝʥʠʷʭ: ʥʘ ʚʳʩʦʪʘʭ, ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʥʘ ʛʣʫʙʠʥʘʭ. ʉ ʤʦʤʝʥʪʘ 

ʥʘʯʘʣʘ ʠʟʫʯʝʥʠʷ ʜʘʥʥʦʛʦ ʬʝʥʦʤʝʥʘ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʩʪʨʦʝʥʠʠ ʛʦʨʦʜʩʢʦʛʦ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʩʠʣʴʥʦ 

ʠʟʤʝʥʠʣʠʩʴ, ʘ ʝʛʦ ʩʪʨʫʢʪʫʨʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʩʝ ʙʦʣʝʝ ʩʣʦʞʥʦʡ. 

ʇʝʨʚʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʛʦʨʦʜʩʢʦʛʦ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʚ 

ʘʪʤʦʩʬʝʨʝ ʙʳʣʦ ʦʩʥʦʚʘʥʦ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʝ ʰʣʝʡʬʦʚ ʦʪ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʟʜʫʭʘ. ʉʯʠʪʘʣʦʩʴ, ʯʪʦ ʪʝʧʣʦʚʦʡ 

ʩʣʝʜ ʛʦʨʦʜʘ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʚ ʚʠʜʝ ʬʘʢʝʣʘ ʚ ʥʘʧʨʘʚʣʝʥʠʠ, ʩʦʚʧʘʜʘʶʱʝʤ ʩ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚʝʪʨʘ. ʊʘʢʦʝ 

ʦʧʠʩʘʥʠʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʦʜʥʦʡ ʠʟ ʧʝʨʚʳʭ ʨʘʙʦʪ ʊʠʤʘ ʆʢʘ [36]. ʆʥ ʧʨʝʜʧʦʣʘʛʘʣ, ʯʪʦ ʛʦʨʦʜʩʢʘʷ ʘʪʤʦʩʬʝʨʘ 

ʚʳʪʷʛʠʚʘʝʪʩʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʫʩʪʦʡʯʠʚʦʛʦ ʚʝʪʨʘ, ʦʙʨʘʟʫʷ ʜʚʘ ʧʦʛʨʘʥʠʯʥʳʭ ʩʣʦʷ ʤʝʞʜʫ ʩʝʣʴʩʢʦʡ ʠ 

ʛʦʨʦʜʩʢʦʡ ʘʪʤʦʩʬʝʨʦʡ (ʨʠʩ. 1.14). ʆʜʠʥ ʠʟ ʥʠʭ ʦʙʨʘʟʦʚʳʚʘʣʩʷ ʥʘʜ ʛʦʨʦʜʦʤ, ʘ ʜʨʫʛʦʡ ʥʘʜ ʙʣʠʞʘʡʰʝʡ ʧʦ 

ʥʘʧʨʘʚʣʝʥʠʶ ʚʝʪʨʘ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʴʶ. ʇʨʠ ʫʜʘʣʝʥʠʠ ʦʪ ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ ʛʦʨʦʜʩʢʦʡ ʧʦʛʨʘʥʠʯʥʳʡ 

ʩʣʦʡ, ʧʦ ʝʛʦ ʤʥʝʥʠʶ, ʩʤʝʥʷʣʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʤ ʛʦʨʦʜʩʢʠʤ ʬʘʢʝʣʦʤ.  

 

 

ʈʠʩ. 1.14 ɺʝʨʪʠʢʘʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʧʦ ʧʨʝʜʩʪʘʚʣʝʥʠʶ ʊ. ʆʢʘ [36] 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʙʣʘʛʦʜʘʨʷ ʙʦʣʴʰʦʤʫ ʢʦʣʠʯʝʩʪʚʫ ʤʘʨʰʨʫʪʥʳʭ ʠ ʢʦʩʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʩʪʘʣʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ çʦʩʪʨʦʚ ʪʝʧʣʘè ʦʙʣʘʜʘʝʪ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʦʡ. ɽʩʣʠ 

ʧʨʦʚʝʩʪʠ ʧʦʧʝʨʝʯʥʳʡ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʘʟʨʝʟ ʯʝʨʝʟ ʛʦʨʦʜʩʢʫʶ ʪʝʨʨʠʪʦʨʠʶ, ʤʦʞʥʦ ʦʙʥʘʨʫʞʠʪʴ ʥʝʩʢʦʣʴʢʦ 
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ʯʝʪʢʦ ʚʳʨʘʞʝʥʥʳʭ ʫʯʘʩʪʢʦʚ (ʨʠʩ. 1.15). ʇʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʛʨʘʥʠʮʳ ʩʝʣʴʩʢʘʷ ʤʝʩʪʥʦʩʪʴ ï ʛʦʨʦʜ ʚʦʟʥʠʢʘʝʪ, 

ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ, ʫʪʸʩ çʦʩʪʨʦʚʘ ʪʝʧʣʘè. ɺ ʵʪʦʤ ʤʝʩʪʝ ʦʙʨʘʟʫʝʪʩʷ ʨʝʟʢʠʡ ʛʨʘʜʠʝʥʪ ʪʝʤʧʝʨʘʪʫʨ, ʩʚʷʟʘʥʥʳʡ 

ʩʦ ʩʪʦʣʴ ʞʝ ʨʝʟʢʠʤ ʠʟʤʝʥʝʥʠʝʤ ʪʠʧʘ ʧʦʚʝʨʭʥʦʩʪʠ. ʕʪʦʪ ʛʨʘʜʠʝʥʪ ʠʥʦʛʜʘ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 4Áʉ/ʢʤ. ʇʨʠ 

ʜʚʠʞʝʥʠʠ ʚ ʛʣʫʙʴ ʛʦʨʦʜʘ, ʚ ʫʩʣʦʚʠʷʭ ʦʜʥʦʨʦʜʥʦʡ ʟʘʩʪʨʦʡʢʠ, ʚʦʟʥʠʢʘʝʪ ʦʜʥʦʨʦʜʥʦʝ ʧʦʣʝ ʧʦʚʳʰʝʥʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʜ ʥʘʟʚʘʥʠʝʤ çʧʣʘʪʦ ʦʩʪʨʦʚʘ ʪʝʧʣʘè. ɺʥʫʪʨʠ ʵʪʦʛʦ ʫʯʘʩʪʢʘ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʣʦʢʘʣʴʥʳʝ 

ʤʠʥʠʤʫʤʳ ʠ ʤʘʢʩʠʤʫʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʣʦʢʘʣʴʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʧʦʚʝʨʭʥʦʩʪʠ (ʥʘʧʨʠʤʝʨ, ʤʠʥʠʤʫʤ 

ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥ ʩ ʧʨʦʷʚʣʝʥʠʝʤ ʦʭʣʘʞʜʘʶʱʝʛʦ ʵʬʬʝʢʪʘ ʧʘʨʢʦʚʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʘ ʤʘʢʩʠʤʫʤ ʩ 

ʧʦʚʳʰʝʥʠʝʤ ʧʣʦʪʥʦʩʪʠ ʠ ʵʪʘʞʥʦʩʪʠ ʟʘʩʪʨʦʡʢʠ).  

 

 

ʈʠʩ. 1.15 ʇʦʧʝʨʝʯʥʦʝ ʩʝʯʝʥʠʝ ʦʩʪʨʦʚʘ ʪʝʧʣʘ ʥʘʜ ʛʦʨʦʜʦʤ, ʩʦʚʨʝʤʝʥʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ [38] 

 

ʂʘʢ ʧʨʘʚʠʣʦ, ʚ ʮʝʥʪʨʝ ʛʦʨʦʜʘ ʚʦʟʥʠʢʘʝʪ ʧʠʢ çʦʩʪʨʦʚʘ ʪʝʧʣʘè, ʛʜʝ ʪʝʤʧʝʨʘʪʫʨʘ ʜʦʩʪʠʛʘʝʪ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ. ʕʪʦ ʩʚʷʟʳʚʘʶʪ ʩ ʨʘʟʣʠʯʥʳʤʠ ʬʘʢʪʦʨʘʤʠ: ʫʚʝʣʠʯʝʥʠʝʤ ʧʣʦʪʥʦʩʪʠ ʟʘʩʪʨʦʡʢʠ, 

ʫʤʝʥʴʰʝʥʠʝʤ ʧʣʦʱʘʜʠ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ, ʥʘʢʦʧʠʪʝʣʴʥʳʤ ʵʬʬʝʢʪʦʤ ʦʪ ʟʘʩʪʦʷ ʚʦʟʜʫʭʘ ʧʦʜ ʚʣʠʷʥʠʝʤ 

ʟʘʩʪʨʦʡʢʠ, ʥʘʣʠʯʠʝʤ ʧʨʦʤʳʰʣʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ.  

ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʩ ʦʙʱʠʤʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤʠ ʦ ʩʪʨʦʝʥʠʠ ʛʦʨʦʜʩʢʦʛʦ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʧʦ ʜʘʥʥʳʤ ʦ 

ʪʝʤʧʝʨʘʪʫʨʝ ʧʦʚʝʨʭʥʦʩʪʠ 31.11.2016, ʧʦʣʫʯʝʥʥʳʤ ʨʘʜʠʦʤʝʪʨʦʤ MODIS, ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʥʘ ʢʦʩʤʠʯʝʩʢʦʤ 

ʩʧʫʪʥʠʢʝ Terra, ʘʚʪʦʨʦʤ ʙʳʣ ʧʦʩʪʨʦʝʥ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʧʨʦʬʠʣʴ ʩ ʰʘʛʦʤ ʚ 1 ʢʤ, ʧʨʦʣʦʞʝʥʥʳʡ ʯʝʨʝʟ ʮʝʥʪʨ 

ʠʩʩʣʝʜʫʝʤʦʛʦ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʛʦʨʦʜʘ ʄʦʩʢʚʘ. ʅʘ ʨʠʩ. 1.16 ʤʦʞʥʦ ʫʚʠʜʝʪʴ, ʯʪʦ ʧʨʦʬʠʣʴ ʩʭʦʜʝʥ ʩ ʦʙʱʠʤʠ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷʤʠ, ʦʪʨʘʞʝʥʥʳʤʠ ʥʘ ʨʠʩ. 1.13. ʅʘ ʛʨʘʥʠʮʝ çʛʦʨʦʜ-ʧʨʠʛʦʨʦʜè ʥʘʙʣʶʜʘʝʪʩʷ ʫʪʸʩ çʦʩʪʨʦʚʘ 

ʪʝʧʣʘè ʩ ʛʨʘʜʠʝʥʪʦʤ ʪʝʤʧʝʨʘʪʫʨ 0,4 Áʉ/ʢʤ. ʂ ʮʝʥʪʨʫ ʛʦʨʦʜʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʩʪʝʧʝʥʥʦ ʧʦʚʳʰʘʝʪʩʷ ʠ 

ʜʦʩʪʠʛʘʝʪ ʩʚʦʝʛʦ ʤʘʢʩʠʤʫʤʘ -9,8 Áʉ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʧʨʠʛʦʨʦʜʥʦʡ ʟʦʥʝ ʩʦʩʪʘʚʣʷʝʪ 

-13 õ -14 Áʉ. ʇʣʘʚʥʦʝ ʠʟʤʝʥʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʚʦʩʪʦʯʥʦʡ ʛʨʘʥʠʮʝ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʪʝʤ, ʯʪʦ ʠʤʝʥʥʦ 

ʟʜʝʩʴ ʧʨʦʬʠʣʴ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʧʘʨʢʦʚʫʶ ʟʦʥʫ ʀʟʤʘʡʣʦʚʦ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʷʚʣʝʥʠʝ çʫʪʸʩʘè ʤʳ ʥʘʙʣʶʜʘʝʤ 

ʝʱʝ ʜʦ ʧʨʦʭʦʞʜʝʥʠʷ ʛʨʘʥʠʮʳ ʛʦʨʦʜʘ.   
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ʈʠʩ. 1.16 ʊʝʤʧʝʨʘʪʫʨʥʳʡ ʨʘʟʨʝʟ ʯʝʨʝʟ ʮʝʥʪʨ ʛʦʨʦʜʘ ʄʦʩʢʚʘ ʧʦ ʜʘʥʥʳʤ ʨʘʜʠʦʤʝʪʨʘ MODIS 31.11.2016 

 

ʅʘ ʪʝʨʤʠʯʝʩʢʠʭ ʢʘʨʪʘʭ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʧʦʣʷ ʚʥʫʪʨʠ ʛʦʨʦʜʘ ʥʘʠʙʦʣʝʝ ʟʘʤʝʪʥʘ. ʅʘ 

ʨʠʩ. 1.17 ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʘʨʪʘ ʩʨʝʜʥʝʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ñʦʩʪʨʦʚʘ ʪʝʧʣʘò ʚ ʛʦʨʦʜʝ ɹʘʥʛʢʦʢ ʧʦ ʜʘʥʥʳʤ 

ʩʧʫʪʥʠʢʘ Landsat 8 ʟʘ 2014-2016 ʛʦʜʘ [69]. ʄʳ ʤʦʞʝʤ ʫʚʠʜʝʪʴ ʩʠʣʴʥʫʶ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʝʡ ʛʦʨʦʜʘ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʥʘʣʠʯʠʝʤ ʥʝʩʢʦʣʴʢʠʭ ʦʪʣʠʯʥʳʭ ʜʨʫʛ ʦʪ ʜʨʫʛʘ 

ʪʠʧʦʚ ʧʦʚʝʨʭʥʦʩʪʠ ʚʥʫʪʨʠ ʛʦʨʦʜʘ. 

 

ʈʠʩ. 1.17 ʂʘʨʪʘ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ ñʦʩʪʨʦʚʘ ʪʝʧʣʘò ʚ ɹʘʥʛʢʦʢʝ ʟʘ ʧʝʨʠʦʜ 2014-2016 ʛʛ. [69] 
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ɺ ʩʚʦʠʭ ʧʦʩʣʝʜʥʠʭ ʨʘʙʦʪʘʭ ʊʠʤ ʆʢʝ ʚʳʜʝʣʠʣ 10 ʦʩʥʦʚʥʳʭ ʪʠʧʦʚ ʧʦʚʝʨʭʥʦʩʪʠ ʠ 7 ʪʠʧʦʚ ʧʦʢʨʳʪʠʷ 

ʚʥʫʪʨʠ ʛʦʨʦʜʘ, ʢʦʪʦʨʳʝ ʧʦ-ʨʘʟʥʦʤʫ ʚʣʠʷʶʪ ʥʘ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ. ʉʨʝʜʠ ʥʠʭ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ 

ʩʣʝʜʫʶʱʠʝ ʛʨʫʧʧʳ: ʧʣʦʪʥʘʷ ʟʘʩʪʨʦʡʢʘ (ʚʳʩʦʪʥʘʷ, ʩʨʝʜʥʷʷ, ʤʘʣʦʵʪʘʞʥʘʷ); ʦʪʢʨʳʪʘʷ ʟʘʩʪʨʦʡʢʘ, ʪʦ ʝʩʪʴ 

ʩʪʨʦʝʥʠʷ ʩ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʤʝʞʜʫ ʥʠʤʠ (ʚʳʩʦʪʥʘʷ, ʩʨʝʜʥʷʷ, ʤʘʣʦʵʪʘʞʥʘʷ); ʢʨʫʧʥʘʷ ʤʘʣʦʵʪʘʞʥʘʷ 

ʟʘʩʪʨʦʡʢʘ (ʥʘʧʨʠʤʝʨ, ʧʨʦʤʳʰʣʝʥʥʳʝ ʟʦʥʳ), ʦʜʠʥʦʯʥʳʝ ʟʜʘʥʠʷ; ʪʷʞʝʣʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ. ɺ ʢʘʞʜʦʤ ʠʟ 

ʵʪʠʭ ʪʠʧʦʚ ʤʦʞʝʪ ʙʳʪʴ ʩʚʦʡ ʪʠʧ ʧʦʢʨʳʪʠʷ: ʧʣʦʪʥʘʷ ʜʨʝʚʝʩʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, ʢʫʩʪʘʨʥʠʢʠ, ʨʘʟʨʝʞʝʥʥʘʷ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʩ ʧʨʦʩʚʝʪʘʤʠ ʦʛʦʣʝʥʥʦʡ ʧʦʯʚʳ, ʪʨʘʚʷʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, ʘʩʬʘʣʴʪʦʚʳʝ ʠ ʙʝʪʦʥʥʳʝ 

ʧʦʢʨʳʪʠʷ, ʦʛʦʣʝʥʥʳʡ ʧʝʩʦʢ ʠʣʠ ʧʦʯʚʘ ʠ ʚʦʜʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ [82]. ʄʘʢʩʠʤʘʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʦʚʳʰʝʥʠʝ 

ʪʝʤʧʝʨʘʪʫʨʳ ʦʢʘʟʳʚʘʶʪ ʚʳʩʦʪʥʳʝ ʠ ʩʨʝʜʥʠʝ ʟʜʘʥʠʷ ʚ ʧʣʦʪʥʦʡ ʟʘʩʪʨʦʡʢʝ, ʘ ʪʘʢʞʝ ʧʨʦʤʳʰʣʝʥʥʳʝ 

ʧʣʦʱʘʜʢʠ ʠ ʧʨʝʜʧʨʠʷʪʠʷ ʪʷʞʝʣʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʙʦʣʴʰʠʥʩʪʚʦ ʛʦʨʦʜʦʚ ʠʤʝʶʪ ʚ ʮʝʥʪʨʝ 

ʥʘʠʙʦʣʝʝ ʧʣʦʪʥʫʶ ʟʘʩʪʨʦʡʢʫ, ʘ ʛʦʨʦʜʘ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʦʙʨʘʟʦʚʘʣʠʩʴ ʚʦʢʨʫʛ ʢʨʫʧʥʳʭ 

ʛʨʘʜʦʦʙʨʘʟʫʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʛʜʝ ʚ ʮʝʥʪʨʝ ʛʦʨʦʜʘ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʧʨʦʤʳʰʣʝʥʥʘʷ ʟʦʥʘ. ʀʤʝʥʥʦ 

ʙʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʚ ʮʝʥʪʨʝ ʛʦʨʦʜʘ ʠ ʚʦʟʥʠʢʘʝʪ ʧʠʢ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʩ ʤʘʢʩʠʤʘʣʴʥʳʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ.  

ʏʪʦ ʢʘʩʘʝʪʩʷ ʚʳʩʦʪʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʛʦʨʦʜʩʢʦʛʦ çʦʩʪʨʦʚʘ ʪʝʧʣʘè, ʪʦ, ʧʦ ʜʘʥʥʳʤ ʚʳʩʦʪʥʳʭ 

ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ, ʚ ʩʨʝʜʥʝʤ ʚʳʩʦʪʘ ʝʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 100-500 ʤʝʪʨʦʚ, ʥʦ 

ʤʦʛʫʪ ʙʳʪʴ ʩʣʫʯʘʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʪʝʧʣʦʚʦʛʦ ʚʣʠʷʥʠʷ ʛʦʨʦʜʘ ʠ ʜʦ ʚʳʩʦʪ ʚ 1 ʢʠʣʦʤʝʪʨ [38]. 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʛʦʨʦʜʩʢʦʡ çʦʩʪʨʦʚ ʪʝʧʣʘè ʠʤʝʝʪ ʠ ʛʣʫʙʠʥʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ. ʆʥʦ ʧʨʦʷʚʣʷʝʪʩʷ 

ʚ ʫʚʝʣʠʯʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʛʨʫʥʪʘ ʚ ʛʦʨʦʜʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʴʶ. ʊʝʧʣʦʤʘʛʠʩʪʨʘʣʠ, 

ʣʠʥʠʠ ʤʝʪʨʦ ʠ ʜʨʫʛʠʝ ʧʦʜʟʝʤʥʳʝ ʢʦʤʤʫʥʠʢʘʮʠʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʨʦʛʨʝʚʘʥʠʝ ʛʨʫʥʪʘ ʥʘ ʨʘʟʣʠʯʥʳʭ 

ʛʣʫʙʠʥʘʭ. ʉʧʦʩʦʙʩʪʚʫʶʪ ʧʨʦʛʨʝʚʫ ʪʘʢʞʝ ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʩʫʭʦʩʪʴ ʛʦʨʦʜʩʢʦʡ ʧʦʯʚʳ ʚʩʣʝʜʩʪʚʠʝ ʯʘʩʪʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʥʝʡ ʜʝʧʨʝʩʩʠʦʥʥʳʭ ʚʦʨʦʥʦʢ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʩʪʦʢʘ ʦʩʘʜʢʦʚ, ʧʨʦʤʳʰʣʝʥʥʳʝ ʠ ʙʳʪʦʚʳʝ 

ʪʝʧʣʳʝ ʩʪʦʢʠ, ʧʨʠʪʦʢ ʪʝʧʣʘ ʠʟ ʙʦʣʝʝ ʪʝʧʣʦʛʦ ʛʦʨʦʜʩʢʦʛʦ ʚʦʟʜʫʭʘ ʠ ʨʷʜ ʜʨʫʛʠʭ ʧʨʠʯʠʥ. ʅʘʧʨʠʤʝʨ, ʧʦ 

ʜʘʥʥʳʤ ʪʝʤʧʝʨʘʪʫʨʳ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʜʣʷ ʄʦʩʢʚʳ, ʵʪʠ ʨʘʟʣʠʯʠʷ ʥʘʙʣʶʜʘʶʪʩʷ ʜʦ ʛʣʫʙʠʥ 30 ʤʝʪʨʦʚ. ʇʦ 

ʜʘʥʥʳʤ ʩʪʘʮʠʦʥʘʨʥʳʭ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ ʛʨʫʥʪʘ ʛʦʨʦʜʩʢʦʡ çʦʩʪʨʦʚ ʪʝʧʣʘè ʚ 

ʄʦʩʢʚʝ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ ʛʣʫʙʠʥʫ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ 3 ʤʝʪʨʦʚ [28]. 

 

1.2.3 ʄʝʪʦʜʳ ʠʟʫʯʝʥʠʷ ʛʦʨʦʜʩʢʠʭ çʦʩʪʨʦʚʦʚ ʪʝʧʣʘè. 

ɺ ʣʠʪʝʨʘʪʫʨʝ ʩʫʱʝʩʪʚʫʝʪ ʪʨʠ ʦʩʥʦʚʥʳʭ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ ʜʣʷ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʛʦʨʦʜʩʢʦʛʦ çʦʩʪʨʦʚʘ 

ʪʝʧʣʘè. ʕʪʦ ʜʘʥʥʳʝ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʩʝʪʠ, ʨʝʟʫʣʴʪʘʪʳ ʤʘʨʰʨʫʪʥʳʭ ʩʲʝʤʦʢ ʪʝʤʧʝʨʘʪʫʨʳ ʠ 

ʢʦʩʤʠʯʝʩʢʠʝ ʩʥʠʤʢʠ. ɼʣʷ ʥʘʯʘʣʘ ʨʘʩʩʤʦʪʨʠʤ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ, ʘ ʪʘʢʞʝ 

ʤʝʪʦʜʦʣʦʛʠʶ ʦʧʨʝʜʝʣʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ. 

ʂʣʘʩʩʠʯʝʩʢʠʤ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ çʦʩʪʨʦʚʘ ʪʝʧʣʘè (I) ʧʦ ʜʘʥʥʳʤ 

ʩʪʘʮʠʦʥʘʨʥʦʡ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʩʝʪʠ. ʕʪʦʪ ʚʠʜ ʜʘʥʥʳʭ ʠʤʝʝʪ ʙʝʟʫʩʣʦʚʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ: ʚʝʜʫʪʩʷ 

ʨʝʛʫʣʷʨʥʳʝ, ʧʨʦʠʟʚʦʜʠʤʳʝ 8 ʨʘʟ ʚ ʩʫʪʢʠ ʠʟʤʝʨʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʠ ʜʨʫʛʠʭ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʩʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʠʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʠʟʫʯʠʪʴ ʧʝʨʠʦʜʠʯʥʦʩʪʴ 
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ʠʟʤʝʥʝʥʠʡ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʝ, ʪʘʢʠʭ ʢʘʢ ʩʫʪʦʯʥʳʝ, ʩʝʟʦʥʥʳʝ, ʛʦʜʦʚʳʝ ʠ ʜʘʞʝ ʥʝʜʝʣʴʥʳʝ 

ʚʘʨʠʘʮʠʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ çʦʩʪʨʦʚʘ ʪʝʧʣʘè. ʊʘʢʞʝ ʩʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʮʝʥʠʪʴ ʚʣʠʷʥʠʝ ʛʦʨʦʜʩʢʦʡ 

ʩʨʝʜʳ ʠ ʥʘ ʜʨʫʛʠʝ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʪʘʢʠʝ ʢʘʢ ʚʣʘʞʥʦʩʪʴ, ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ, ʩʢʦʨʦʩʪʴ 

ʚʝʪʨʘ ʠ ʜʨ. [75;76]. 

ʊʘʢ ʞʝ, ʧʦʤʠʤʦ ʫʞʝ ʦʨʛʘʥʠʟʦʚʘʥʥʦʡ ʩʝʪʠ ʥʘʙʣʶʜʝʥʠʡ ʥʘ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʩʪʘʥʮʠʷʭ, ʚʦʟʤʦʞʥʘ 

ʦʨʛʘʥʠʟʘʮʠʷ ʚʨʝʤʝʥʥʳʭ ʩʝʪʝʡ ʥʘʙʣʶʜʝʥʠʡ ʧʦ ʚʩʝʤʫ ʛʦʨʦʜʫ, ʜʣʷ ʥʘʠʙʦʣʝʝ ʪʦʯʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʩʪʦʷʥʠʷ 

çʦʩʪʨʦʚʘ ʪʝʧʣʘè. ʅʦ ʪʘʢʦʡ ʩʧʦʩʦʙ ʥʘʙʣʶʜʝʥʠʡ ʜʦʨʦʛʦʩʪʦʷʱʠʡ, ʧʦʵʪʦʤʫ ʩʫʱʝʩʪʚʫʝʪ ʥʝʙʦʣʴʰʦʝ ʯʠʩʣʦ 

ʥʘʙʣʶʜʝʥʠʡ, ʩʜʝʣʘʥʥʳʭ ʪʘʢʠʤ ʦʙʨʘʟʦʤ. 

ʂʣʘʩʩʠʯʝʩʢʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ: 

I = T1 ï T2, ʛʜʝ      (2), 

ʛʜʝ T1 ï ʵʪʦ ʟʥʘʯʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʥʘ ʚʳʩʦʪʝ 2 ʤʝʪʨʦʚ ʚ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʙʫʜʢʝ ʥʘ 

ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʩʪʘʥʮʠʠ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚ ʠʜʝʘʣʝ ʚ ʮʝʥʪʨʝ ʛʦʨʦʜʘ ʠʣʠ ʚ ʧʨʝʜʝʣʘʭ ʛʦʨʦʜʩʢʦʡ 

ʟʘʩʪʨʦʡʢʠ; T2 ï ʵʪʦ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ, ʧʦʣʫʯʝʥʥʘʷ ʥʘ ʩʝʣʴʩʢʦʡ ʠʣʠ ʧʨʠʛʦʨʦʜʥʦʡ ʩʪʘʥʮʠʠ.  

ʆʜʥʘʢʦ ʫ ʵʪʦʛʦ ʤʝʪʦʜʘ ʝʩʪʴ ʩʫʱʝʩʪʚʝʥʥʳʝ ʥʝʜʦʩʪʘʪʢʠ. ɺʦ-ʧʝʨʚʳʭ, ʟʥʘʯʝʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʥʘ 

ʩʪʘʥʮʠʠ, ʥʝ ʚʩʝʛʜʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʠʤʝʥʥʦ ʛʦʨʦʜʩʢʫʶ ʩʨʝʜʫ ʠʣʠ ʩʝʣʴʩʢʫʶ ʤʝʩʪʥʦʩʪʴ. ʀʥʘʯʝ ʛʦʚʦʨʷ, ʚ 

ʛʦʨʦʜʝ ʤʝʪʝʦʩʪʘʥʮʠʷ ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ, ʥʘʧʨʠʤʝʨ, ʚ ʧʨʝʜʝʣʘʭ ʧʘʨʢʘ, ʘ ʚʦʪ ʩʪʘʥʮʠʷ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ 

ï ʚ ʥʘʩʝʣʝʥʥʦʤ ʧʫʥʢʪʝ, ʘ ʥʝ ʥʘ ʬʦʥʦʚʦʡ ʤʝʩʪʥʦʩʪʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚ ʦʮʝʥʢʘʭ ʤʦʛʫʪ ʧʦʷʚʠʪʴʩʷ ʦʰʠʙʢʠ. ʆʥʠ 

ʪʘʢʞʝ ʤʦʛʫʪ ʧʦʷʚʣʷʪʴʩʷ ʠʟ-ʟʘ ʚʣʠʷʥʠʷ ʢʘʢʠʭ-ʣʠʙʦ ʧʦʩʪʦʨʦʥʥʠʭ ʥʝʫʯʪʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʥʘʧʨʠʤʝʨ, 

ʧʦʣʦʞʝʥʠʷ ʪʦʯʢʠ ʠʟʤʝʨʝʥʠʡ ʥʘ ʩʢʣʦʥʝ ʚʦʟʚʳʰʝʥʥʦʩʪʠ ʠʣʠ, ʥʘʦʙʦʨʦʪ, ʚ ʜʦʣʠʥʝ. ɿʘʯʘʩʪʫʶ ʚ ʣʠʪʝʨʘʪʫʨʝ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʚʝ ʩʪʘʥʮʠʠ, ʦʜʥʘ ʠʟ ʢʦʪʦʨʳʭ ʥʘʭʦʜʠʪʩʷ ʚ ʮʝʥʪʨʝ ʛʦʨʦʜʘ, ʜʨʫʛʘʷ ʚ ʙʣʠʞʘʡʰʝʤ ʧʨʠʛʦʨʦʜʝ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʘʵʨʦʧʦʨʪʘ [50]. 

ɺʦ-ʚʪʦʨʳʭ, ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʜʚʫʭ ʫʜʘʣʝʥʥʳʭ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʪʦʯʝʢ ʤʦʞʝʪ ʧʨʦʷʚʠʪʴʩʷ ʵʬʬʝʢʪ 

ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʟʦʥʘʣʴʥʦʩʪʠ. ʇʨʠ ʩʫʱʝʩʪʚʫʶʱʝʡ ʧʣʦʪʥʦʩʪʠ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʩʝʪʠ ʚ ʈʦʩʩʠʠ ʤʦʞʝʪ 

ʩʣʦʞʠʪʴʩʷ ʪʘʢʘʷ ʩʠʪʫʘʮʠʷ, ʯʪʦ ʬʦʥʦʚʘʷ ʩʪʘʥʮʠʷ ʙʫʜʝʪ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʘʭ, ʘ ʠʥʦʛʜʘ ʜʘʞʝ 

ʠ ʚ ʩʦʪʥʷʭ ʢʠʣʦʤʝʪʨʦʚ ʦʪ ʛʦʨʦʜʘ. ɽʩʣʠ ʩʝʣʴʩʢʘʷ ʩʪʘʥʮʠʷ ʥʘʭʦʜʠʪʩʷ, ʥʘʧʨʠʤʝʨ, ʥʘ ʩʝʚʝʨʝ ʦʪ ʛʦʨʦʜʘ, ʤʳ 

ʤʦʞʝʤ ʧʦʣʫʯʠʪʴ ʟʘʚʳʰʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ, ʠ, ʥʘʦʙʦʨʦʪ, ʧʨʠ ʧʦʣʦʞʝʥʠʠ ʬʦʥʦʚʦʡ ʩʪʘʥʮʠʠ ʥʘ 

ʶʛʝ, ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʘ I ʤʦʛʫʪ ʙʳʪʴ ʟʘʥʠʞʝʥʳ.  

ʉʫʝɦʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʙʦʣʝʝ ʛʝʦʛʨʘʬʠʯʝʩʢʠʡ ʧʦʜʭʦʜ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʚ ʨʘʙʦʪʝ [75]. ɺ ʜʘʥʥʦʤ 

ʩʣʫʯʘʝ ʟʘ ʧʘʨʘʤʝʪʨ I ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʟʥʦʩʪʴ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʥʘ ʚʳʩʦʪʝ 2 ʤʝʪʨʦʚ 

ʥʘ ʚʩʝʭ ʛʦʨʦʜʩʢʠʭ ʩʪʘʥʮʠʷ ʠ ʚʩʝʭ ʦʢʨʫʞʘʶʱʠʭ ʫʩʣʦʚʥʦ ʩʝʣʴʩʢʠʭ ʩʪʘʥʮʠʷʭ. ʆʜʥʘʢʦ ʜʘʞʝ ʧʨʠ ʪʘʢʦʤ 

ʧʦʜʭʦʜʝ ʥʝʚʦʟʤʦʞʥʦ ʦʮʝʥʠʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ, ʩʚʷʟʘʥʥʳʝ, 

ʥʘʧʨʠʤʝʨ, ʩ ʚʣʠʷʥʠʝʤ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʠʣʠ ʧʣʦʪʥʦʡ ʛʦʨʦʜʩʢʦʡ ʟʘʩʪʨʦʡʢʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ 

ʛʦʨʦʜʘʭ ʥʘʭʦʜʠʪʩʷ ʦʙʳʯʥʦ ʦʪ ʦʜʥʦʡ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʧʦʩʪʦʚ ʠ ʩʪʘʥʮʠʡ. ɽʩʣʠ ʛʦʚʦʨʠʪʴ 

ʚ ʮʝʣʦʤ ʧʨʦ ʥʘʰʫ ʩʪʨʘʥʫ, ʪʦ ʚ ʈʦʩʩʠʠ ʦʜʥʘ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʘʷ ʩʪʘʥʮʠʷ ʩʦ ʰʪʘʪʦʤ ʥʘʙʣʶʜʘʪʝʣʝʡ 

ʧʨʠʭʦʜʠʪʩʷ ʚ ʩʨʝʜʥʝʤ ʣʠʰʴ ʥʘ 10,5 ʪʳʩ. ʢʤ2. 
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ʉʣʝʜʫʶʱʠʡ ʪʠʧ ʜʘʥʥʳʭ ï ʵʪʦ ʜʘʥʥʳʝ ʤʘʨʰʨʫʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʨʠ ʪʘʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʧʨʦʠʟʚʦʜʷʪʩʷ ʠʟʤʝʨʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʧʦʩʨʝʜʩʪʚʦʤ ʧʝʨʝʜʚʠʞʥʳʭ ʫʩʪʘʥʦʚʦʢ ʧʦ ʟʘʨʘʥʝʝ ʟʘʜʘʥʥʳʤ 

ʣʠʥʝʡʥʳʤ ʤʘʨʰʨʫʪʘʤ. ʊʘʢʠʝ ʠʟʤʝʨʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʠʪʴ ʜʘʥʥʳʝ ʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʝ 

ʪʝʧʣʦʚʦʡ ʘʥʦʤʘʣʠʠ ʛʦʨʦʜʘ ʚʜʦʣʴ ʣʠʥʠʠ ʤʘʨʰʨʫʪʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʘʝʪʩʷ ʯʪʦ-ʪʦ ʚʨʦʜʝ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ 

ʨʘʟʨʝʟʘ. ʊʘʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʯʝʥʴ ʯʘʩʪʦ ʧʨʦʚʦʜʷʪ ʜʣʷ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ ʟʝʣʝʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʥʘ 

ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʛʦʨʦʜʘ [81,87], ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʥʘ ʥʘʯʘʣʴʥʳʭ ʵʪʘʧʘʭ ʠʟʫʯʝʥʠʷ çʦʩʪʨʦʚʦʚ 

ʪʝʧʣʘè ʚ ʨʘʙʦʪʘʭ ʃʘʥʩʙʝʨʛʘ ʠ ɹʸʝʨʘ [15,31].  

ʆʜʥʘʢʦ, ʵʪʦʪ ʤʝʪʦʜ, ʢʘʢ ʠ ʜʨʫʛʠʝ, ʠʤʝʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʦʛʨʘʥʠʯʝʥʠʝ. ʀʟ-ʟʘ ʥʝʜʦʩʪʘʪʢʘ ʩʨʝʜʩʪʚ ʠ 

ʩʦʪʨʫʜʥʠʢʦʚ ʪʘʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʷʪʩʷ ʢʨʘʡʥʝ ʨʝʜʢʦ, ʘ, ʟʥʘʯʠʪ, ʦʪʦʙʨʘʞʘʶʪ ʩʪʨʫʢʪʫʨʫ ʛʦʨʦʜʩʢʦʛʦ 

çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʚ ʢʦʥʢʨʝʪʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʠ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʷʭ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʪʦʤʫ, ʯʪʦ ʘʥʘʣʠʟ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʟʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʩʪʘʥʦʚʠʪʩʷ ʥʝʚʦʟʤʦʞʥʳʤ. ʊʘʢ 

ʞʝ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ ʯʠʩʣʝʥʥʦ ʦʮʝʥʠʪʴ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ I. ʇʨʠʤʝʥʷʝʪʩʷ ʧʦʜʭʦʜ ʨʘʟʥʠʮʳ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʠ ʤʠʥʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʜʦʣʴ ʤʘʨʰʨʫʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ.  

ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʩʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʚʝʣʠʯʝʥʠʷ ʨʘʟʤʝʨʘ ʚʳʙʦʨʢʠ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ 

ʢʦʣʠʯʝʩʪʚʘ ʧʦʚʪʦʨʥʳʭ ʥʘʙʣʶʜʝʥʠʡ (ʤʥʦʛʦʢʨʘʪʥʳʭ ʧʨʦʝʟʜʦʚ ʚʜʦʣʴ ʪʨʘʩʩʳ ʠʟ ʦʜʥʦʛʦ ʢʦʥʮʘ ʚ ʜʨʫʛʦʡ ʠ 

ʦʙʨʘʪʥʦ). ʇʨʠ ʵʪʦʤ ʩʣʫʯʘʡʥʳʝ ʦʰʠʙʢʠ ʩ ʨʘʟʥʳʤ ʟʥʘʢʦʤ ʩʪʨʝʤʷʪʩʷ ʢ ʚʟʘʠʤʥʦʤʫ ʧʦʛʘʰʝʥʠʶ, ʥʦ ʧʦʣʫʯʠʪʴ 

ʪʦʯʥʦʝ ʟʥʘʯʝʥʠʝ ʪʘʢ ʠ ʥʝ ʫʜʘʝʪʩʷ ʠʟ-ʟʘ ʧʨʦʚʝʜʝʥʠʷ ʤʘʨʰʨʫʪʥʳʭ ʩʲʝʤʦʢ ʪʦʣʴʢʦ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʧʦʛʦʜʝ, ʪʦ ʝʩʪʴ ʚ ʘʥʪʠʮʠʢʣʦʥʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ, ʢʦʛʜʘ çʦʩʪʨʦʚ ʪʝʧʣʘè ʠʤʝʝʪ ʩʚʦʝ 

ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ. 

ɽʱʝ ʦʜʥʠʤ ʦʛʨʘʥʠʯʝʥʠʝʤ ʤʘʨʰʨʫʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʚ ʢʨʫʧʥʳʭ ʛʦʨʦʜʘʭ ʦʯʝʥʴ 

ʩʣʦʞʥʦ ʧʨʦʚʝʩʪʠ ʧʦʣʥʳʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʩʪʨʫʢʪʫʨʳ çʦʩʪʨʦʚʘ ʪʝʧʣʘè. ʊʘʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʪʨʝʙʫʶʪ ʙʦʣʴʰʠʭ ʟʘʪʨʘʪ ʚʨʝʤʝʥʠ ʠ ʩʨʝʜʩʪʚ, ʘ ʜʣʷ ʦʜʥʦʚʨʝʤʝʥʥʳʭ ʠʟʤʝʨʝʥʠʡ ʜʦʣʞʥʘ ʙʳʪʴ ʧʨʠʚʣʝʯʝʥʘ 

ʙʦʣʴʰʘʷ ʛʨʫʧʧʘ ʣʶʜʝʡ. 

ʆʜʥʘ ʠʟ ʛʣʘʚʥʳʭ ʟʘʜʘʯ, ʧʦʩʪʘʚʣʝʥʥʳʭ ʧʝʨʝʜ ʠʩʩʣʝʜʦʚʘʪʝʣʝʤ ʚ ʜʘʥʥʦʡ ʩʠʪʫʘʮʠʠ, ï ʵʪʦ ʧʨʘʚʠʣʴʥʘʷ 

ʦʨʛʘʥʠʟʘʮʠʷ ʤʘʨʰʨʫʪʘ. ʇʨʠ ʦʪʦʙʨʘʞʝʥʠʠ ʚ ʤʘʨʰʨʫʪʝ ʪʦʣʴʢʦ ʦʜʥʦʛʦ ʪʠʧʘ ʧʦʚʝʨʭʥʦʩʪʠ (ʥʘʧʨʠʤʝʨ, ʧʘʨʢ 

ʠʣʠ ʧʣʦʪʥʘʷ ʟʘʩʪʨʦʡʢʘ) ʦʰʠʙʢʠ ʚ ʚʳʯʠʩʣʝʥʠʠ ʚʣʠʷʥʠʷ ʛʦʨʦʜʘ ʙʫʜʫʪ ʥʝʠʟʙʝʞʥʳ.  

ɺ ʧʦʩʣʝʜʥʠʝ ʜʚʘ ʜʝʩʷʪʠʣʝʪʠʷ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʳʭ, 

ʧʨʠʭʦʜʷʱʠʭ ʩ ʨʘʟʣʠʯʥʳʭ ʢʦʩʤʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʦʚ. ʂʦʩʤʠʯʝʩʢʠʝ ʩʥʠʤʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʚ ʪʘʢʠʭ ʩʬʝʨʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʢʘʢ ʦʭʨʘʥʘ ʧʨʠʨʦʜʳ ʠ ʧʣʘʥʠʨʦʚʘʥʠʝ ʛʦʨʦʜʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ. 

ʉʲʝʤʢʘ ʚʝʜʝʪʩʷ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʜʣʠʥ ʚʦʣʥ, ʚʢʣʶʯʘʷ ʠʥʬʨʘʢʨʘʩʥʳʡ ʪʝʧʣʦʚʦʡ ʜʠʘʧʘʟʦʥ ʦʪ 1,3 ʜʦ 

1000 ʤʢʤ.  

ɻʦʨʦʜʩʢʠʝ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʥʝ ʩʪʘʣʠ ʠʩʢʣʶʯʝʥʠʝʤ. ʆʥʠ ʧʨʦʷʚʣʷʶʪʩʷ ʥʘ ʪʝʧʣʦʚʳʭ ʩʥʠʤʢʘʭ ʢʘʢ ʟʦʥʳ 

ʧʦʚʳʰʝʥʥʦʡ ʷʨʢʦʩʪʠ, ʢʦʪʦʨʳʝ ʩʠʣʴʥʦ ʚʳʜʝʣʷʶʪʩʷ ʥʘ ʬʦʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ. ʈʘʟʥʠʮʘ ʚ 

ʷʨʢʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʤʝʞʜʫ ʛʦʨʦʜʦʤ ʠ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʴʶ ʪʝʩʥʦ ʩʚʷʟʘʥʘ ʩʦ ʩʪʝʧʝʥʴʶ 

ʟʘʩʪʨʦʝʥʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ: ʯʝʤ ʧʣʦʪʥʝʝ ʟʦʥʘ ʛʦʨʦʜʩʢʦʡ ʟʘʩʪʨʦʡʢʠ, ʪʝʤ ʩʠʣʴʥʝʝ ʙʫʜʝʪ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 
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ʪʝʧʣʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʚ ʝʝ ʧʨʝʜʝʣʘʭ. ʗʨʢʦʩʪʴ ʚʥʫʪʨʠ ʛʦʨʦʜʘ ʙʳʚʘʝʪ ʪʘʢʞʝ ʥʝʦʜʥʦʨʦʜʥʘ. ʆʩʥʦʚʥʳʤʠ 

ʪʝʧʣʦʚʳʤʠ ʘʥʦʤʘʣʠʷʤʠ ʚ ʛʨʘʥʠʮʘʭ ʛʦʨʦʜʘ ʤʦʛʫʪ ʙʳʪʴ ʧʨʦʤʳʰʣʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʧʣʦʪʥʦ ʟʘʩʪʨʦʝʥʥʘʷ 

ʮʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʴ.  

ʀʟʫʯʝʥʠʝ ʵʪʦʛʦ ʷʚʣʝʥʠʷ ʚ ʧʦʣʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ ʊʉ ʥʘ ʧʨʠʤʝʨʘʭ ʦʪʜʝʣʴʥʳʭ ʢʦʩʤʠʯʝʩʢʠʭ 

ʩʥʠʤʢʦʚ ʙʳʣʦ ʥʘʯʘʪʦ ʝʱʸ ʚ 1970-ʭ ʛʛ. ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ɺʘʰʠʥʛʪʦʥʫ ʠ ɹʘʣʪʠʤʦʨʫ (ʉʐɸ) [9]. ɺʳʩʦʢʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʟʨʝʰʝʥʠʝ ʦʪ 2 ʢʤ (NOAA) ʠ ʚʳʰʝ, ʥʘʧʨʠʤʝʨ, MODIS (1 ʢʤ), Landsat (ʜʦ 60 ʤ), 

ʧʦʟʚʦʣʷʝʪ ʧʨʦʠʟʚʝʩʪʠ ʧʦʜʨʦʙʥʳʡ ʘʥʘʣʠʟ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʩ ʚʳʜʝʣʝʥʠʝʤ 

ʚʩʝʭ ʢʦʤʧʦʥʝʥʪʦʚ: ʫʪʸʩ, ʧʣʘʪʦ, ʧʠʢ ʠ ʣʦʢʘʣʴʥʳʝ ʤʠʥʠʤʫʤʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʧʘʨʢʘʤʠ ʠʣʠ ʚʦʜʥʳʤʠ 

ʧʦʚʝʨʭʥʦʩʪʷʤʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʥʦʛʦʣʝʪʥʠʝ ʨʘʜʠʦʤʝʪʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʩ ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤ ɼɿɿ, 

ʙʳʣʠ ʧʨʠʤʝʥʝʥʳ ʜʣʷ ʨʘʩʯʝʪʘ ʠ ʘʥʘʣʠʟʘ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʘʥʦʤʘʣʠʡ ʚ ʪʘʢʠʭ ʛʦʨʦʜʘʭ ʢʘʢ ʈʠʤ 

(ʀʪʘʣʠʷ) [64], ɹʘʥʛʢʦʢ (ʊʘʠʣʘʥʜ) [69], ɹʫʜʘʧʝʰʪ (ɺʝʥʛʨʠʷ) [86], ʕʨʙʠʣ (ʀʨʘʢ) [15], ɸʬʠʥ (ɻʨʝʮʠʷ) [16], 

28 ʛʦʨʦʜʦʚ ʩʝʚʝʨʘ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ (ʈʦʩʩʠʷ) [78] ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʤʝʩʪ. ʉʫʱʝʩʪʚʫʶʪ ʨʘʙʦʪʳ, ʚ ʢʦʪʦʨʳʭ 

ʦʙʥʘʨʫʞʝʥʠʝ ʠ ʨʘʟʙʦʨ ʛʦʨʦʜʩʢʦʛʦ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʜʘʥʥʳʤ ʣʠʰʴ ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ 

ʩʥʠʤʢʦʚ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʫʩʣʦʚʠʡ ʉʢʦʧʴʝ (ʄʘʢʝʜʦʥʠʷ) [68], ʂʘʣʴʢʫʪʪʳ (ʀʥʜʠʷ) [84] ʠ ʄʦʩʢʚʳ [14]. 

ʂʘʢ ʧʨʘʚʠʣʦ, ʜʣʷ ʵʪʠʭ ʮʝʣʝʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʘʥʥʳʝ ʚʳʰʝʫʧʦʤʷʥʫʪʳʭ ʩʧʫʪʥʠʢʦʚ Landsat 

[14,68,69,84,94], Terra ʠ Aqua [86,94], ʪʘʢ ʢʘʢ ʦʥʠ ʥʘʭʦʜʷʪʩʷ ʚ ʦʪʢʨʳʪʦʤ ʜʦʩʪʫʧʝ ʠ ʧʨʦʩʪʳ ʚ ʦʙʨʘʙʦʪʢʝ. 

ʆʜʥʘʢʦ ʩʫʱʝʩʪʚʫʶʪ ʨʘʙʦʪʳ, ʚ ʢʦʪʦʨʳʭ ʧʨʠʤʝʥʷʶʪʩʷ ʠ ʜʨʫʛʠʝ ʩʧʫʪʥʠʢʠ, ʥʘʧʨʠʤʝʨ, ENVI-SAT [64]. 

ɼʦʩʪʦʠʥʩʪʚʦʤ ʩʧʫʪʥʠʢʦʚ ʩʝʨʠʠ Landsat ʩʣʫʞʠʪ ʚʳʩʦʢʦʝ ʨʘʟʨʝʰʝʥʠʝ ʠʭ ʨʘʜʠʦʤʝʪʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, 

ʘ ʩʧʫʪʥʠʢʦʚ Terra ʠ Aqua ï ʙʦʣʴʰʘʷ ʚʳʙʦʨʢʘ ʩʥʠʤʢʦʚ, ʧʦʩʢʦʣʴʢʫ ʟʦʥʜʠʨʦʚʘʥʠʝ ʄʦʩʢʦʚʩʢʦʛʦ ʨʝʛʠʦʥʘ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʢʘʞʜʳʤ ʠʟ ʥʠʭ ʜʚʘʞʜʳ ʚ ʩʫʪʢʠ (ʤʳ ʟʜʝʩʴ ʠʩʩʣʝʜʫʝʤ ʪʦʣʴʢʦ ʜʥʝʚʥʳʝ ʩʥʠʤʢʠ ʦʙʦʠʭ ʵʪʠʭ 

ʩʧʫʪʥʠʢʦʚ, ʧʦʩʢʦʣʴʢʫ ʠʭ ʢʘʯʝʩʪʚʦ ʛʦʨʘʟʜʦ ʚʳʰʝ ʥʦʯʥʳʭ). ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʄʦʩʢʚʝ ʚ ʣʠʪʝʨʘʪʫʨʝ ʜʦ ʩʠʭ 

ʧʦʨ ʧʨʠʚʦʜʠʣʠʩʴ ʣʠʰʴ ʦʪʜʝʣʴʥʳʝ ʧʨʠʤʝʨʳ ʩʧʫʪʥʠʢʦʚʳʭ ʩʥʠʤʢʦʚ [64,14]. 

ʋ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʠʟʫʯʝʥʠʷ çʦʩʪʨʦʚʦʚ ʪʝʧʣʘè ʪʘʢʞʝ ʩʫʱʝʩʪʚʫʶʪ ʩʚʦʠ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ.  

ʂ ʜʦʩʪʦʠʥʩʪʚʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʚʳʩʦʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʟʨʝʰʝʥʠʝ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ, ʘ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʜʨʦʙʥʦ ʠʟʫʯʠʪʴ ʚʥʫʪʨʝʥʥʶʶ ʩʪʨʫʢʪʫʨʫ çʦʩʪʨʦʚʘ ʪʝʧʣʘè. ʅʝʢʦʪʦʨʳʝ 

ʩʧʫʪʥʠʢʠ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʢʦʩʤʠʯʝʩʢʠʝ ʩʥʠʤʢʠ ʚ ʪʝʧʣʦʚʦʤ ʜʠʘʧʘʟʦʥʝ ʩ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʨʘʟʨʝʰʝʥʠʝʤ 

ʜʦ 60 ʤʝʪʨʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʚʥʫʪʨʝʥʥʝʝ ʩʪʨʦʝʥʠʝ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʚʧʣʦʪʴ ʜʦ ʦʪʜʝʣʴʥʳʭ ʟʜʘʥʠʡ. 

ʇʨʠ ʚʩʝʤ ʧʨʠ ʵʪʦʤ ʢʦʩʤʠʯʝʩʢʠʝ ʩʥʠʤʢʠ ʥʝʢʦʪʦʨʳʭ ʩʧʫʪʥʠʢʦʚ ʩ ʭʦʨʦʰʠʤʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ ʠ 

ʚʨʝʤʝʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʥʘʭʦʜʷʪʩʷ ʚ ʩʚʦʙʦʜʥʦʤ ʜʦʩʪʫʧʝ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ. ʅʦ ʜʘʥʥʳʝ ʩ ʙʦʣʝʝ 

ʚʳʩʦʢʠʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʨʘʟʨʝʰʝʥʠʝʤ ʥʝʦʙʭʦʜʠʤʦ ʟʘʢʘʟʳʚʘʪʴ ʧʦ ʚʳʩʦʢʦʡ ʮʝʥʝ.  

ɽʱʝ ʦʜʥʠʤ ʜʦʩʪʦʠʥʩʪʚʦʤ ʤʝʪʦʜʘ ɼɿɿ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʫʯʝʥʠʷ ʥʝ ʪʦʣʴʢʦ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ, ʥʦ ʠ ʚʨʝʤʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʝʧʣʦʚʦʛʦ ʦʩʪʨʦʚʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʶʪ 

ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʩʧʫʪʥʠʢʠ, ʢʦʪʦʨʳʝ ʧʨʦʣʝʪʘʶʪ ʥʘʜ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʪʝʨʨʠʪʦʨʠʝʡ ʝʞʝʜʥʝʚʥʦ ʥʝʩʢʦʣʴʢʦ 

ʨʘʟ, ʜʨʫʛʠʝ ʨʘʟ ʚ ʥʝʜʝʣʶ, ʘ ʪʨʝʪʴʠ ï ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʨʘʟ ʚ ʤʝʩʷʮ. ɺ ʠʪʦʛʝ, ʧʨʠ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ, 
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ʠʩʩʣʝʜʦʚʘʪʝʣʴ ʤʦʞʝʪ ʧʦʣʫʯʠʪʴ ʛʦʜʦʚʦʡ, ʤʝʩʷʯʥʳʡ ʠ, ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ, ʜʘʞʝ ʩʫʪʦʯʥʳʡ ʭʦʜ ʠʟʤʝʥʝʥʠʡ 

ʚ ʪʝʧʣʦʚʦʤ ʧʦʣʝ ʪʝʨʨʠʪʦʨʠʠ. ʊʘʢʞʝ ʙʦʣʴʰʦʡ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴʶ ʦʙʣʘʜʘʝʪ ʥʘʣʦʞʝʥʠʝ ʨʘʟʥʦʚʨʝʤʝʥʥʳʭ 

ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ ʜʨʫʛ ʥʘ ʜʨʫʛʘ. ʇʨʠ ʵʪʦʤ ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʩʪʘʪʦʯʥʦ ʪʦʯʥʦʛʦ ʜʝʣʝʥʠʷ 

ʪʝʨʨʠʪʦʨʠʠ ʥʘ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʦʙʲʝʢʪʦʚ [14]. ʂʨʦʤʝ ʪʦʛʦ, ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ 

ʪʝʧʣʦʚʦʛʦ ʧʦʣʷ ʪʝʨʨʠʪʦʨʠʠ, ʪʦ ʝʩʪʴ ʚʠʟʫʘʣʴʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ çʦʩʪʨʦʚʘ ʪʝʧʣʘè.  

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʜʘʥʥʳʡ ʤʝʪʦʜ ʠʤʝʝʪ ʠ ʩʚʦʠ ʥʝʜʦʩʪʘʪʢʠ. ɼʘʞʝ ʧʨʠ ʭʦʨʦʰʝʤ ʚʨʝʤʝʥʥʦʤ 

ʨʘʟʨʝʰʝʥʠʠ ʚʳʙʦʨʢʘ ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʘʥʘʣʠʟʘ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ ʪʝʨʨʠʪʦʨʠʠ ʫʤʝʨʝʥʥʳʭ ʠ 

ʵʢʚʘʪʦʨʠʘʣʴʥʳʭ ʰʠʨʦʪ ʜʦʩʪʘʪʦʯʥʦ ʥʝʚʝʣʠʢʘ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʥʝʚʦʟʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʜʦʩʪʦʚʝʨʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʪʝʤʧʝʨʘʪʫʨʝ ʧʦʚʝʨʭʥʦʩʪʠ, ʢʦʛʜʘ ʪʝʨʨʠʪʦʨʠʷ ʠʟʫʯʝʥʠʷ ʧʦʢʨʳʪʘ ʦʙʣʘʢʘʤʠ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, 

ʧʦ ʜʘʥʥʳʤ ɻʠʜʨʦʤʝʪʮʝʥʪʨʘ ʈʦʩʩʠʠ, ʪʝʨʨʠʪʦʨʠʷ ʄʦʩʢʚʳ ʠ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘʭʦʜʠʪʩʷ ʚ ʙʝʟʦʙʣʘʯʥʳʭ 

ʫʩʣʦʚʠʷʭ ʚ ʩʨʝʜʥʝʤ ʚʩʝʛʦ 86 ʜʥʝʡ ʚ ʛʦʜʫ. ʇʦ ʜʘʥʥʳʤ ʄʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ ʄɻʋ ʙʳʣʠ 

ʚʳʷʚʣʝʥʳ ʤʝʩʷʮʘ ʩ ʩʘʤʳʤ ʚʳʩʦʢʠʤ ʠ ʩʘʤʳʤ ʥʠʟʢʠʤ ʙʘʣʣʦʤ ʦʙʣʘʯʥʦʩʪʠ. ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʥʠʞʥʝʡ 

ʦʙʣʘʯʥʦʩʪʠ ʧʦ ʜʘʥʥʳʤ ʟʘ ʧʝʨʠʦʜ ʪʨʘʜʠʮʠʦʥʥʦʡ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʥʦʨʤʳ 1961-1990 ʛʛ. ʪʘʢʦʚʳʤʠ ʷʚʣʷʶʪʩʷ 

ʜʝʢʘʙʨʴ ʠ ʤʘʡ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [35]. ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʘʢʦʛʦ ʥʝʨʘʚʥʦʤʝʨʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʦʣʥʝʯʥʳʭ ʜʥʝʡ 

ʚ ʛʦʜʫ, ʧʨʠ ʘʥʘʣʠʟʝ ʛʦʜʦʚʦʛʦ ʭʦʜʘ ʠʟʤʝʥʝʥʠʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʦʰʠʙʢʠ.  

ɽʱʝ ʦʜʥʠʤ ʤʠʥʫʩʦʤ ʠʟʫʯʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʤʝʪʦʜʦʤ ʦʙʨʘʙʦʪʢʠ ʢʦʩʤʠʯʝʩʢʠʭ 

ʩʥʠʤʢʦʚ ʷʚʣʷʝʪʩʷ ʩʤʝʱʝʥʠʝ ʩʨʝʜʥʠʭ ʦʮʝʥʦʢ. ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʜʚʫʤ ʧʨʠʯʠʥʘʤ.  

ʇʝʨʚʦʡ ʧʨʠʯʠʥʦʡ ʷʚʣʷʝʪʩʷ, ʢʘʢ ʛʦʚʦʨʠʣʦʩʴ ʨʘʥʝʝ, ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ 

ʪʦʣʴʢʦ ʚ ʙʝʟʦʙʣʘʯʥʳʭ ʘʥʪʠʮʠʢʣʦʥʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ, ʘ ʢʘʢ ʠʟʚʝʩʪʥʦ ʠʤʝʥʥʦ ʦʥʠ ʷʚʣʷʶʪʩʷ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ 

ʜʣʷ ʨʘʟʚʠʪʠʷ ʠ ʫʩʠʣʝʥʠʷ ʷʚʣʝʥʠʷ ʛʦʨʦʜʩʢʦʛʦ çʦʩʪʨʦʚʘ ʪʝʧʣʘè. ʊʘʢʘʷ ʚʳʙʦʨʢʘ ʩʣʫʯʘʝʚ ʥʝʧʨʝʤʝʥʥʦ 

ʧʨʠʚʝʜʝʪ ʢ ʟʘʚʳʰʝʥʠʶ ʩʨʝʜʥʝʤʝʩʷʯʥʳʭ ʠ ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʦʮʝʥʦʢ. ɺʪʦʨʘʷ ʧʨʦʙʣʝʤʘ ï ʵʪʦ ʚʨʝʤʷ ʧʨʦʣʝʪʘ 

ʩʧʫʪʥʠʢʘ, ʦ ʯʝʤ ʪʘʢʞʝ ʛʦʚʦʨʠʣʦʩʴ ʚʳʰʝ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ çʦʩʪʨʦʚʘ ʪʝʧʣʘè 

ʜʦʩʪʠʛʘʶʪʩʷ ʥʦʯʴʶ ʠ ʨʘʥʥʠʤ ʫʪʨʦʤ, ʢʦʛʜʘ ʤʝʥʝʝ ʪʝʧʣʦʝʤʢʘʷ ʧʦʯʚʘ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ ʫʞʝ ʦʩʪʳʣʘ ʠ 

ʦʪʜʘʣʘ ʥʘʢʦʧʣʝʥʥʦʝ ʟʘ ʜʝʥʴ ʪʝʧʣʦ, ʘ ʙʝʪʦʥʥʦʝ ʧʦʢʨʳʪʠʝ ʚ ʛʦʨʦʜʝ ʦʩʪʘʝʪʩʷ ʛʦʨʘʟʜʦ ʪʝʧʣʝʝ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 

ʧʦʢʨʳʪʠʷ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʜʥʝʤ ʛʦʨʦʜ ʤʦʞʝʪ ʙʳʪʴ ʜʘʞʝ ʥʝʩʢʦʣʴʢʦ 

ʭʦʣʦʜʥʝʝ ʦʢʨʝʩʪʥʦʩʪʝʡ. ɺ ʠʪʦʛʝ, ʦʪ ʚʨʝʤʝʥʠ, ʢʦʛʜʘ ʩʧʫʪʥʠʢ ʧʨʦʣʝʪʘʝʪ ʥʘʜ ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʝʡ, 

ʟʘʚʠʩʠʪ, ʥʘʩʢʦʣʴʢʦ ʠ ʚ ʢʘʢʫʶ ʩʪʦʨʦʥʫ ʙʫʜʫʪ ʩʤʝʱʝʥʳ ʩʨʝʜʥʠʝ ʦʮʝʥʢʠ. ɼʘʣʝʝ ʚ ʨʘʙʦʪʝ ʙʫʜʝʪ ʧʨʠʚʝʜʝʥ 

ʘʥʘʣʠʟ ʪʘʢʠʭ ʩʤʝʱʝʥʠʡ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʜʘʥʥʳʤʠ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʩʝʪʠ ʄʦʩʢʦʚʩʢʦʛʦ ʨʝʛʠʦʥʘ. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʤʝʪʦʜʦʣʦʛʠʠ ʦʧʨʝʜʝʣʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ çʦʩʪʨʦʚʘ ʪʝʧʣʘè I, ʪʦ ʧʨʠ ʨʘʙʦʪʝ ʩ 

ʢʦʩʤʠʯʝʩʢʠʤʠ ʩʥʠʤʢʘʤʠ ʯʘʱʝ ʚʩʝʛʦ ʚʩʪʨʝʯʘʝʪʩʷ ʤʝʪʦʜ ʨʘʟʥʦʩʪʠ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ 

ʧʦʚʝʨʭʥʦʩʪʠ ʚʥʫʪʨʠ ʛʦʨʦʜʘ ʠ ʟʘ ʝʛʦ ʧʨʝʜʝʣʘʤʠ ʚ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ ʦʙʣʘʩʪʠ ʩʨʘʚʥʝʥʠʷ. ʇʦʜʦʙʥʳʡ ʧʦʜʭʦʜ 

ʩʨʘʚʥʝʥʠʷ ʩ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʴʶ ʥʝ ʛʦʨʦʜʩʢʦʛʦ ʮʝʥʪʨʘ, ʘ ʚʩʝʡ ʧʣʦʱʘʜʠ ʛʦʨʦʜʘ ʚ ʮʝʣʦʤ ʠʩʧʦʣʴʟʦʚʘʥ 

ʪʘʢʞʝ ʚ [3,4] 

ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʧʘʨʘʤʝʪʨ I ʙʫʜʝʪ ʨʘʩʩʯʠʪʳʚʘʪʴʩʷ ʢʘʢ: 
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I =  , ʛʜʝ      (3) 

ʊʛi ʠ ʊʟJ ï ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʝʨʭʥʦʩʪʠ, ʠʟʤʝʨʝʥʥʘʷ ʚʥʫʪʨʠ ʝʜʠʥʠʯʥʦʛʦ ʧʠʢʩʝʣʷ ʛʦʨʦʜʩʢʦʡ ʠ 

ʟʘʛʦʨʦʜʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; n ï ʢʦʣʠʯʝʩʪʚʦ ʝʜʠʥʠʯʥʳʭ ʧʠʢʩʝʣʝʡ ʚʥʫʪʨʠ ʛʦʨʦʜʩʢʦʡ 

ʪʝʨʨʠʪʦʨʠʠ; m ï ʢʦʣʠʯʝʩʪʚʦ ʝʜʠʥʠʯʥʳʭ ʧʠʢʩʝʣʝʡ ʚʥʫʪʨʠ ʟʘʛʦʨʦʜʥʦʡ ʦʙʣʘʩʪʠ ʩʨʘʚʥʝʥʠʷ. ɺ ʥʘʰʝʤ 

ʢʦʥʢʨʝʪʥʦʤ ʩʣʫʯʘʝ ʝʜʠʥʠʯʥʳʡ ʧʠʢʩʝʣʴ ʠʤʝʝʪ ʧʣʦʱʘʜʴ 1 ʢʤ2. 

ɼʘʥʥʳʡ ʤʝʪʦʜ ʨʘʩʯʝʪʘ ʠʥʪʝʥʩʠʚʥʦʩʪʠ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʙʦʣʝʝ ʥʘʜʝʞʥʳʡ, ʯʝʤ ʧʨʦʯʠʝ. ʆʜʥʘʢʦ ʠ ʟʜʝʩʴ 

ʝʩʪʴ ʩʚʦʠ ʥʶʘʥʩʳ. ʊʝʨʨʠʪʦʨʠʷ ʩʘʤʦʛʦ ʛʦʨʦʜʘ ʠ ʟʘʛʦʨʦʜʥʘʷ ʤʝʩʪʥʦʩʪʴ ʥʝʦʜʥʦʨʦʜʥʳ ʠ ʚʢʣʶʯʘʶʪ 

ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʧʦʚʝʨʭʥʦʩʪʠ. ɺ ʧʨʝʜʝʣʘʭ ʛʦʨʦʜʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʤʝʶʪʩʷ ʧʘʨʢʦʚʳʝ ʟʦʥʳ ʠ ʚʦʜʥʳʝ 

ʦʙʲʝʢʪʳ, ʧʦʥʠʞʘʶʱʠʝ ʩʨʝʜʥʶʶ ʪʝʤʧʝʨʘʪʫʨʫ ʚʥʫʪʨʠ ʛʦʨʦʜʘ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʩʝʣʴʩʢʘʷ ʤʝʩʪʥʦʩʪʴ, 

ʦʢʨʫʞʘʶʱʘʷ ʛʦʨʦʜ, ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʥʝʙʦʣʴʰʠʝ ʛʦʨʦʜʘ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʧʦʣʷ ʩ ʦʪʢʨʳʪʦʡ ʧʦʯʚʦʡ ʠ 

ʧʨʦʤʳʰʣʝʥʥʳʝ ʟʦʥʳ. ʆʪʚʝʨʞʝʥʠʝ ʪʦʛʦ ʠ ʜʨʫʛʦʛʦ ʧʨʠʚʦʜʠʪ ʢ ʟʘʥʠʞʝʥʠʶ ʨʝʘʣʴʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʦʩʪʨʦʚʘ ʪʝʧʣʘ. ʆʜʥʘʢʦ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʠ ʧʝʨʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ ʤʳ ʙʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ 

ʵʪʦ ʟʘʥʠʞʝʥʠʝ ʥʝʚʝʣʠʢʦ. 

 

1.3 ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʧʫʪʥʠʢʦʚʳʭ ʜʘʥʥʳʭ ʚ ʛʦʨʦʜʩʢʦʡ ʢʣʠʤʘʪʦʣʦʛʠʠ. ʉʚʦʡʩʪʚʘ ʢʦʩʤʠʯʝʩʢʠʭ 

ʩʥʠʤʢʦʚ, ʦʩʦʙʝʥʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ ʚ ʠʥʬʨʘʢʨʘʩʥʦʤ ʜʠʘʧʘʟʦʥʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ, ʩʧʫʪʥʠʢʠ 

Terra ʠ Aqua, ʨʘʜʠʦʤʝʪʨ MODIS. ʄʝʪʦʜʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʜʠʦʤʝʪʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ 

ʦ ʪʝʤʧʝʨʘʪʫʨʝ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʆʩʚʦʝʥʠʝ ʢʦʩʤʦʩʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʩʤʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʦʚ ʜʣʷ ʠʟʫʯʝʥʠʷ ʢʦʩʤʠʯʝʩʢʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ ʧʨʠʦʨʠʪʝʪʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɼʘʥʥʳʝ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ ʧʨʠʤʝʥʷʶʪʩʷ ʩʝʡʯʘʩ ʚ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʦʙʣʘʩʪʷʭ 

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ: ʩʝʣʴʩʢʦʝ ʠ ʣʝʩʥʦʝ ʭʦʟʷʡʩʪʚʘ, ʤʦʥʠʪʦʨʠʥʛ ʏʉ, ʧʦʠʩʢ ʠ ʨʘʟʚʝʜʢʘ ʧʦʣʝʟʥʳʭ 

ʠʩʢʦʧʘʝʤʳʭ, ʠʟʫʯʝʥʠʝ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʦʙʦʣʦʯʢʠ. ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʜʘʥʥʳʝ ʟʦʥʜʠʨʦʚʘʥʠʷ ʠʤʝʶʪ ʜʣʷ 

ʠʟʫʯʝʥʠʷ ʘʪʤʦʩʬʝʨʳ ʠ ʘʪʤʦʩʬʝʨʥʳʭ ʧʨʦʮʝʩʩʦʚ. ɹʣʘʛʦʜʘʨʷ ʠʤ ʫʯʝʥʳʝ ʤʦʛʫʪ ʧʦʣʫʯʠʪʴ ʧʦʜʨʦʙʥʳʝ 

ʧʨʦʬʠʣʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʛʘʟʦʚʳʭ ʧʨʠʤʝʩʝʡ ʧʦ ʚʳʩʦʪʝ ʠ ʠʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʧʦʣʷ, ʚʢʣʶʯʘʷ ʜʘʥʥʳʝ ʦʙ 

ʦʙʱʝʤ ʩʦʜʝʨʞʘʥʠʠ ʩʪʨʘʪʦʩʬʝʨʥʦʛʦ ʦʟʦʥʘ, ʘ ʪʘʢʞʝ ʧʦʜʨʦʙʥʝʝ ʠʟʫʯʠʪʴ ʮʠʨʢʫʣʷʮʠʶ ʘʪʤʦʩʬʝʨʳ ʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʠ ʧʦʚʝʨʭʥʦʩʪʠ. 

  

1.3.1 ʂʨʘʪʢʘʷ ʠʩʪʦʨʠʷ ʩʧʫʪʥʠʢʦʚʳʭ ʜʘʥʥʳʭ. 

ɺʧʝʨʚʳʝ ʟʘʧʝʯʘʪʣʝʪʴ ʧʦʚʝʨʭʥʦʩʪʴ ʟʝʤʣʠ ʫʜʘʣʦʩʴ ʪʦʣʴʢʦ ʚ 1858 ʛʦʜʫ. ɻʘʩʧʘʨ-ʌʝʣʠʢʩ ʊʫʨʥʘʰʦʥ, 

ʙʦʣʝʝ ʠʟʚʝʩʪʥʳʡ ʚ ʤʠʨʝ ʢʘʢ ʅʘʜʘʨ, ʬʨʘʥʮʫʟʩʢʠʡ ʬʦʪʦʛʨʘʬ ʠ ʢʘʨʠʢʘʪʫʨʠʩʪ, ʧʦʜʥʷʣʩʷ ʥʘʜ ʇʘʨʠʞʝʤ ʥʘ 

ʚʦʟʜʫʰʥʦʤ ʰʘʨʝ ʠ ʚʧʝʨʚʳʝ ʟʘʧʝʯʘʪʣʝʣ ʥʘ ʜʘʛʝʨʨʦʪʠʧʝ ʧʦʚʝʨʭʥʦʩʪʴ ʛʦʨʦʜʘ [112]. 

ɺ ʢʦʥʮʝ 19 ʚʝʢʘ ʥʘʯʘʣʠ ʧʨʦʚʦʜʠʪʴʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚʳʧʦʣʥʝʥʥʳʝ ʚʥʝ ʚʠʜʠʤʦʡ ʯʘʩʪʠ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʩʧʝʢʪʨʘ. ʋʠʣʴʷʤ ɻʝʨʰʝʣʴ ʚʧʝʨʚʳʝ ʦʪʢʨʳʣ ʥʘʣʠʯʠʝ ʚ ʩʧʝʢʪʨʝ ʠʟʣʫʯʝʥʠʷ ʉʦʣʥʮʘ 

ʠʥʬʨʘʢʨʘʩʥʳʝ ʣʫʯʠ ʠ ʜʦʢʘʟʘʣ, ʯʪʦ ʤʘʢʩʠʤʫʤ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʧʨʠʭʦʜʠʪ ʦʪ ʉʦʣʥʮʘ ʠʤʝʥʥʦ ʚ ʵʪʦʡ ʯʘʩʪʠ 
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ʩʧʝʢʪʨʘ. ʇʨʠʙʣʠʟʠʪʝʣʴʥʦ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʧʦʷʚʣʷʶʪʩʷ ʨʘʙʦʪʳ ʥʝʤʝʮʢʦʛʦ ʬʠʟʠʢʘ ɻʝʥʨʠʭʘ ɻʝʨʮʘ, 

ʦʧʠʩʳʚʘʶʱʠʝ ʜʣʠʥʥʦʚʦʣʥʦʚʦʝ ʨʘʜʠʦʠʟʣʫʯʝʥʠʝ. ɺʩʝ ʵʪʦ ʧʨʠʚʝʣʦ ʢ ʨʘʩʰʠʨʝʥʠʶ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠʟʫʯʝʥʠʷ 

ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʨʠʨʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʩ ʧʦʤʦʱʴʶ ʬʦʪʦʛʨʘʬʠʠ. 

ɺʪʦʨʦʡ ʵʪʘʧ ʨʘʟʚʠʪʠʷ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʩʚʷʟʘʥ ʩ ʟʘʨʦʞʜʝʥʠʝʤ ʘʚʠʘʮʠʠ. ɺ 1909 ʛʦʜʫ 

ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʧʝʨʚʳʝ ʘʵʨʦʬʦʪʦʩʥʠʤʢʠ ʩ ʙʦʨʪʘ ʩʘʤʦʣʝʪʘ.  

ɺʦ ʚʨʝʤʝʥʘ ɺʪʦʨʦʡ ʄʠʨʦʚʦʡ ʚʦʡʥʳ ʧʨʦʠʟʦʰʝʣ ʧʨʦʨʳʚ ʚ ʠʟʦʙʨʝʪʝʥʠʠ ʩʲʝʤʦʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ. ɺ 

ʵʪʦ ʚʨʝʤʷ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʠ ʠʥʬʨʘʢʨʘʩʥʳʝ ʢʘʤʝʨʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ 

ʚʦʝʥʥʳʭ ʙʘʟ, ʘ ʪʘʢʞʝ ʨʘʜʠʦʣʦʢʘʪʦʨʳ. 

ʉʣʝʜʫʶʱʠʡ ʵʪʘʧ ʥʘʯʘʣʩʷ ʩ ʨʘʟʚʠʪʠʝʤ ʨʘʢʝʪʥʦʡ ʪʝʭʥʠʢʠ. ɺ ʦʢʪʷʙʨʝ 1946 ʛʦʜʘ ʙʳʣʦ ʧʨʠʥʷʪʦ 

ʨʝʰʝʥʠʝ ʫʩʪʘʥʦʚʠʪʴ ʥʘ ʦʜʥʫ ʠʟ ʠʩʧʳʪʳʚʘʝʤʳʭ ʨʘʢʝʪ ʬʦʪʦʘʧʧʘʨʘʪʫʨʫ. ʄʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʧʝʨʚʳʡ 

ʢʦʩʤʠʯʝʩʢʠʡ ʩʥʠʤʦʢ ɿʝʤʣʠ ʙʳʣ ʧʦʣʫʯʝʥ ʩ ʘʤʝʨʠʢʘʥʩʢʦʡ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʨʘʢʝʪʳ V-2. ʌʦʪʦʘʧʧʘʨʘʪ 

ʩʨʘʙʦʪʘʣ ʥʘ ʚʳʩʦʪʝ 105 ʢʤ (ʨʠʩ. 1.18). ʇʨʘʚʜʘ, ʥʘʟʚʘʪʴ ʵʪʫ ʬʦʪʦʛʨʘʬʠʶ ʢʦʩʤʠʯʝʩʢʠʤ ʩʥʠʤʢʦʤ 

ʧʦʚʝʨʭʥʦʩʪʠ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʦ, ʪʘʢ ʢʘʢ ʩʥʠʤʦʢ ʠʤʝʣ ʧʣʦʭʦʝ ʢʘʯʝʩʪʚʦ, ʘ ʫʛʦʣ ʩʲʝʤʢʠ ʧʦʟʚʦʣʠʣ 

ʟʘʧʝʯʘʪʣʝʪʴ ʪʦʣʴʢʦ ʥʝʙʦʣʴʰʦʡ ʫʯʘʩʪʦʢ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ.  

ʇʝʨʚʳʝ ʤʫʣʴʪʠʩʧʝʢʪʨʘʣʴʥʳʝ ʩʥʠʤʢʠ ʙʳʣʠ ʧʨʦʠʟʚʝʜʝʥʳ ʚ 1959 ʛʦʜʫ ʪʘʢʞʝ ʘʤʝʨʠʢʘʥʩʢʠʤʠ 

ʫʯʝʥʳʤʠ ʩ ʙʦʨʪʘ ʢʦʩʤʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ EXPLORER II ʘʚʪʦʤʘʪʠʯʝʩʢʠʤʠ ʢʠʥʦʢʘʤʝʨʘʤʠ, ʢʦʪʦʨʳʝ ʧʦʩʣʝ 

ʦʪʜʝʣʝʥʠʷ 2-ʦʡ ʩʪʫʧʝʥʠ ʥʘ ʚʳʩʦʪʝ 70 ʢʤ ʩʦʚʝʨʰʠʣʠ ʫʩʧʝʰʥʳʡ ʧʘʨʘʰʶʪʥʳʡ ʩʧʫʩʢ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ɿʝʤʣʠ 

[43].  

 

ʈʠʩ. 1.18 ʇʝʨʚʳʡ ʩʥʠʤʦʢ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ, ʧʦʣʫʯʝʥʥʳʡ ʥʘ ʚʳʩʦʪʝ 105 ʢʤ ʩ ʨʘʢʝʪʳ V-2 [113] 
 

ʆʜʥʠʤ ʠʟ ʜʦʩʪʠʞʝʥʠʡ ʩʦʚʝʪʩʢʦʛʦ ʢʦʩʤʦʥʘʚʪʘ ɻ. ʉ. ʊʠʪʦʚʘ, ʩʪʘʣʘ ʧʝʨʚʘʷ ʨʫʯʥʘʷ ʬʦʪʦ ʠ ʚʠʜʝʦʩʲʝʤʢʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ ʚ ʪʝʯʝʥʠʝ ʝʛʦ 25-ʯʘʩʦʚʦʛʦ ʧʨʝʙʳʚʘʥʠʷ ʚ ʢʦʩʤʦʩʝ 6-7 ʘʚʛʫʩʪʘ 1961 ʛʦʜʘ. ʕʪʦ ʧʦʩʣʫʞʠʣʦ 

ʥʘʯʘʣʦʤ ʥʦʚʦʡ ʵʨʳ ï ʵʨʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ɿʝʤʣʠ ʠʟ ʢʦʩʤʦʩʘ.  

ʇʝʨʚʳʝ ʩʠʩʪʝʤʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ (ɼɿɿ) ʠʤʝʣʠ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʝ ʥʘʟʥʘʯʝʥʠʝ 

ʠ ʧʨʝʜʥʘʟʥʘʯʘʣʠʩʴ ʜʣʷ ʠʟʫʯʝʥʠʷ ʦʙʱʠʭ ʟʘʢʦʥʦʚ ʮʠʨʢʫʣʷʮʠʠ ʘʪʤʦʩʬʝʨʳ ʠ ʩʠʥʦʧʪʠʯʝʩʢʠʭ ʧʨʦʛʥʦʟʦʚ.  

ʉ ʨʘʟʚʠʪʠʝʤ ʩʲʝʤʦʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ ʫʚʝʣʠʯʠʚʘʣʦʩʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʠ ʩʧʝʢʪʨʘʣʴʥʦʝ ʨʘʟʨʝʰʝʥʠʝ 

ʩʥʠʤʢʦʚ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʧʦʷʚʣʝʥʠʶ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʨʝʩʫʨʩʥʳʭ ʩʧʫʪʥʠʢʦʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʜʣʷ ʮʝʣʝʡ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʨʘʟʚʝʜʢʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ.  

ʅʘʯʘʣʦʤ ʩʦʚʨʝʤʝʥʥʦʡ ʵʧʦʭʠ ʧʨʠʥʷʪʦ ʩʯʠʪʘʪʴ 1972 ʛʦʜ, ʢʦʪʦʨʳʡ ʩʪʘʣ ʦʪʩʯʝʪʥʦʡ ʪʦʯʢʦʡ ʫʩʧʝʰʥʦʛʦ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʠ ʧʨʠʤʝʥʝʥʠʷ ʩʧʫʪʥʠʢʦʚʦʡ ʩʠʩʪʝʤʳ ʜʣʷ ʠʟʫʯʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ. ɺ ʪʦʤ ʛʦʜʫ ʙʳʣ 
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ʟʘʧʫʱʝʥ ʩʧʫʪʥʠʢ, ʧʦʣʫʯʠʚʰʠʡ ʚʧʦʩʣʝʜʩʪʚʠʠ ʥʘʟʚʘʥʠʝ Landsat-1 ʠ ʫʩʧʝʰʥʦ ʧʨʦʜʝʨʞʘʚʰʠʡʩʷ ʥʘ ʦʨʙʠʪʝ 

14 ʣʝʪ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʠʩʭʦʜʠʪ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ, ʩʲʝʤʦʯʥʦʡ 

ʘʧʧʘʨʘʪʫʨʳ ʠ ʩʨʝʜʩʪʚ ʭʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʦʩʥʦʚʥʳʭ ʮʝʣʝʡ: ʫʚʝʣʠʯʝʥʠʷ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʩʥʠʤʢʦʚ, ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʢʦʩʤʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʦʚ, 

ʘʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʜʠʦʣʦʢʘʪʦʨʦʚ [43]. 

ɺʩʝ ʙʦʣʴʰʝ ʠ ʙʦʣʴʰʝ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʩʧʫʪʥʠʢʦʚ ʦʪʧʨʘʚʣʷʶʪʩʷ ʥʘ ʦʨʙʠʪʫ ʧʣʘʥʝʪʳ ʠ ʥʝʩʫʪ ʥʘ ʩʝʙʝ 

ʥʘʙʦʨ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʩʲʝʤʦʯʥʳʭ ʘʧʧʘʨʘʪʦʚ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʭ ʨʘʟʥʦʦʙʨʘʟʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʥʘʰʝʡ 

ʧʣʘʥʝʪʝ. ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʥʘ ʦʨʙʠʪʝ ɿʝʤʣʠ ʥʘʭʦʜʠʪʩʷ ʯʫʪʴ ʙʦʣʝʝ 2000 ʩʧʫʪʥʠʢʦʚ ʨʘʟʣʠʯʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ ʠ ʠʭ ʯʠʩʣʦ ʥʝʫʢʣʦʥʥʦ ʨʘʩʪʝʪ [113]. 

 

1.3.2 ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʠʟʣʫʯʝʥʠʝ. 

ɺ ʦʩʥʦʚʝ ʣʶʙʳʭ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ, ʢʨʦʤʝ ʘʢʫʩʪʠʯʝʩʢʠʭ, ʣʝʞʠʪ 

ʬʠʢʩʘʮʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʧʨʠʭʦʜʷʱʝʛʦ ʦʪ ʦʙʲʝʢʪʘ. ʉʲʝʤʢʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʞʝʪ ʚʝʩʪʠʩʴ ʚ 

ʨʘʟʣʠʯʥʳʭ ʜʠʘʧʘʟʦʥʘʭ ʜʣʠʥ ʚʦʣʥ, ʥʘʯʠʥʘʷ ʩ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ ʠ ʟʘʢʘʥʯʠʚʘʷ ʨʘʜʠʦʚʦʣʥʦʚʳʤ. ʂʘʞʜʳʡ 

ʠʟ ʥʠʭ ʥʝʩʝʪ ʦʧʨʝʜʝʣʝʥʥʳʡ ʪʠʧ ʠʥʬʦʨʤʘʮʠʠ ʦ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʉʦʯʝʪʘʥʠʝ ʩʥʠʤʢʦʚ, ʩʜʝʣʘʥʥʳʭ ʚ 

ʨʘʟʣʠʯʥʳʭ ʜʠʘʧʘʟʦʥʘʭ ʜʣʠʥ ʚʦʣʥ, ʠʤʝʝʪ ʥʘʠʙʦʣʴʰʫʶ ʟʥʘʯʠʤʦʩʪʴ. ʅʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤ ʷʚʣʷʝʪʩʷ ʩʠʥʪʝʟ 

ʚ ʥʘʪʫʨʘʣʴʥʳʭ ʮʚʝʪʘʭ, ʪʦ ʝʩʪʴ ʥʘʣʦʞʝʥʠʝ ʜʨʫʛ ʥʘ ʜʨʫʛʘ ʩʥʠʤʢʦʚ ʚ ʢʨʘʩʥʦʤ, ʟʝʣʝʥʦʤ ʠ ʩʠʥʝʤ ʜʠʘʧʘʟʦʥʘʭ 

ʚʠʜʠʤʦʛʦ ʩʧʝʢʪʨʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʥʘʤ ʧʦʣʫʯʠʪʴ ʘʥʘʣʦʛ ʦʙʳʯʥʦʡ ʬʦʪʦʛʨʘʬʠʠ ʧʦʚʝʨʭʥʦʩʪʠ. ʆʜʥʘʢʦ 

ʩʫʱʝʩʪʚʫʶʪ ʠ ʜʨʫʛʠʝ ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ ʢʦʤʙʠʥʘʮʠʡ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʩʦʝʜʠʥʝʥʠʝ ʜʘʥʥʳʭ ʠʟ 

ʠʥʬʨʘʢʨʘʩʥʦʛʦ, ʙʣʠʞʥʝʛʦ ʠʥʬʨʘʢʨʘʩʥʦʛʦ ʠ ʟʝʣʝʥʳʭ ʢʘʥʘʣʦʚ ʧʦʟʚʦʣʷʝʪ ʥʘʠʙʦʣʝʝ ʯʝʪʢʦ ʚʳʜʝʣʠʪʴ 

ʨʘʩʪʠʪʝʣʴʥʳʝ ʩʦʦʙʱʝʩʪʚʘ, ʘ ʨʘʜʠʦʚʦʣʥʦʚʳʝ ʢʘʥʘʣʳ ʷʚʣʷʶʪʩʷ ʩʘʤʳʤʠ ʧʦʢʘʟʘʪʝʣʴʥʳʤʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ [113].  

ɸʪʤʦʩʬʝʨʘ ʥʝʦʜʠʥʘʢʦʚʦ ʧʨʦʧʫʩʢʘʝʪ ʯʝʨʝʟ ʩʝʙʷ ʣʫʯʠ ʨʘʟʣʠʯʥʦʡ ʜʣʠʥʳ ʚʦʣʥʳ. ʇʨʦʠʩʭʦʜʠʪ ʪʘʢ 

ʧʦʪʦʤʫ, ʯʪʦ ʛʘʟʳ, ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ʘʪʤʦʩʬʝʨʝ, ʣʠʙʦ ʧʦʛʣʦʱʘʶʪ, ʣʠʙʦ ʨʘʩʩʝʠʚʘʶʪ ʚʦʣʥʳ ʚ ʪʦʤ ʠʣʠ ʠʥʦʤ 

ʜʠʘʧʘʟʦʥʝ ʠʭ ʜʣʠʥʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʠ ʚʦʣʥʳ ʥʝ ʜʦʭʦʜʷʪ ʜʦ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠʣʠ ʥʝ ʤʦʛʫʪ ʚʝʨʥʫʪʴʩʷ 

ʢ ʜʘʪʯʠʢʫ ʧʨʠʝʤʥʠʢʘ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝ ʜʘʶʪ ʦ ʥʝʡ ʥʠʢʘʢʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʚ ʩʧʝʢʪʨʝ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ ʩʫʱʝʩʪʚʫʶʪ ʜʠʘʧʘʟʦʥʳ, ʚ ʢʦʪʦʨʳʭ ʚʦʣʥʳ ʩʚʦʙʦʜʥʦ ʧʨʦʭʦʜʷʪ ʯʝʨʝʟ ʘʪʤʦʩʬʝʨʫ 

ɿʝʤʣʠ ʠ, ʜʦʩʪʠʛʘʷ ʧʦʚʝʨʭʥʦʩʪʠ, ʦʪʨʘʞʘʶʪʩʷ ʦʙʨʘʪʥʦ ʚ ʢʦʩʤʠʯʝʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. ʊʘʢʠʝ ʜʠʘʧʘʟʦʥʳ 

ʧʦʣʫʯʠʣʠ ʥʘʟʚʘʥʠʝ ʦʢʦʥ ʧʨʦʟʨʘʯʥʦʩʪʠ ʘʪʤʦʩʬʝʨʳ (ʨʠʩ. 1.19). 
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ʈʠʩ. 1.19 ʆʢʥʘ ʧʨʦʟʨʘʯʥʦʩʪʠ ʘʪʤʦʩʬʝʨʳ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʫʯʘʩʪʢʦʚ ʩʧʝʢʪʨʘ [113] 

 

ɺʩʝ ʥʘʟʝʤʥʳʝ ʦʙʲʝʢʪʳ ʠʤʝʶʪ ʨʘʟʣʠʯʥʫʶ ʧʦʛʣʦʱʘʪʝʣʴʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʠ ʨʘʟʥʦʝ ʘʣʴʙʝʜʦ ʚ ʢʘʞʜʦʤ 

ʠʟ ʜʠʘʧʘʟʦʥʦʚ ʜʣʠʥ ʚʦʣʥ. ʅʘʧʨʠʤʝʨ, ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʙʫʜʝʪ ʣʫʯʰʝ ʚʩʝʛʦ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʦʢʨʫʞʘʶʱʝʡ 

ʪʝʨʨʠʪʦʨʠʠ ʚ ʢʨʘʩʥʦʤ ʠ ʙʣʠʞʥʝʤ ʠʥʬʨʘʢʨʘʩʥʦʤ ʜʠʘʧʘʟʦʥʘʭ ʜʣʠʥ ʚʦʣʥ, ʪʘʢ ʢʘʢ ʥʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ 

ʦʪʨʘʞʘʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʨʦʷʚʣʷʝʪʩʷ ʠʤʝʥʥʦ ʚ ʵʪʦʡ ʯʘʩʪʠ ʩʧʝʢʪʨʘ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʚ ʜʠʘʧʘʟʦʥʝ 

ʜʣʠʥ ʚʦʣʥ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʡ ʯʘʩʪʠ ʩʧʝʢʪʨʘ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʙʫʜʝʪ ʬʘʢʪʠʯʝʩʢʠ ʥʝʨʘʟʣʠʯʠʤʘ, ʪʘʢ ʢʘʢ ʠʤʝʝʪ 

ʥʘʠʙʦʣʴʰʫʶ ʧʦʛʣʦʪʠʪʝʣʴʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʧʨʠ ʚʳʙʦʨʝ ʢʦʩʤʠʯʝʩʢʦʛʦ ʩʥʠʤʢʘ ʜʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʦʙʲʝʢʪʘ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʝʛʦ ʩʧʝʢʪʨʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

 

1.3.3 ʄʝʪʦʜʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ. 

ʇʦ ʩʚʦʝʡ ʩʫʪʠ ʢʦʩʤʠʯʝʩʢʠʡ ʩʥʠʤʦʢ ï ɻ ʪʦ ʬʦʪʦʛʨʘʬʠʷ, ʩʜʝʣʘʥʥʘʷ ʚ ʨʘʟʣʠʯʥʳʭ ʜʠʘʧʘʟʦʥʘʭ ʜʣʠʥ ʚʦʣʥ 

ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʘʷ ʠʥʬʦʨʤʘʮʠʶ ʥʝ ʪʦʣʴʢʦ ʦ ʚʥʝʰʥʝʤ ʚʠʜʝ ʦʙʲʝʢʪʦʚ, ʥʦ ʠ ʠʭ ʬʠʟʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚʘʭ (ʪʝʤʧʝʨʘʪʫʨʝ, ʧʣʦʪʥʦʩʪʠ ʠ ʜʨ.). 

ɺ ʦʩʥʦʚʝ ʧʨʠʥʮʠʧʘ ʜʝʡʩʪʚʠʷ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʣʝʞʠʪ ʠʟʤʝʨʝʥʠʝ ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ 

ʩʦʙʩʪʚʝʥʥʦʛʦ ʠʣʠ ʦʪʨʘʞʝʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ ʨʘʟʣʠʯʥʦʡ ʜʣʠʥʳ ʠ ʯʘʩʪʦʪʳ, 

ʠʩʧʫʩʢʘʝʤʦʛʦ ʦʙʲʝʢʪʦʤ. ʇʦ ʪʠʧʫ ʫʣʘʚʣʠʚʘʝʤʦʛʦ ʠʟʣʫʯʝʥʠʷ ʜʠʩʪʘʥʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ 

ʘʢʪʠʚʥʳʝ (ʧʨʠʙʦʨ ʩʘʤ ʚʳʧʫʩʢʘʝʪ ʠʤʧʫʣʴʩ ʠ ʫʣʘʚʣʠʚʘʝʪ ʝʛʦ ʚʦʟʚʨʘʱʝʥʠʝ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ) ʠ ʧʘʩʩʠʚʥʳʝ 

(ʧʨʠʙʦʨ ʬʠʢʩʠʨʫʝʪ ʩʦʣʥʝʯʥʦʝ ʠʟʣʫʯʝʥʠʝ, ʦʪʨʘʞʝʥʥʦʝ ʦʪ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ).  

ʀʟʣʫʯʝʥʠʝ ʉʦʣʥʮʘ ï ʵʪʦ ʦʩʥʦʚʥʦʡ ʠʩʪʦʯʥʠʢ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʚ 

ʧʘʩʩʠʚʥʳʭ ʤʝʪʦʜʘʭ ɼɿɿ. ɻʣʘʚʥʳʤ ʜʦʩʪʦʠʥʩʪʚʦʤ ʵʪʦʛʦ ʤʝʪʦʜʘ ʩʣʫʞʠʪ ʙʦʣʴʰʦʝ ʩʧʝʢʪʨʘʣʴʥʦʝ ʨʘʟʨʝʰʝʥʠʝ, 

ʪʘʢ ʢʘʢ ʠʟʣʫʯʝʥʠʝ ʦʪ ʉʦʣʥʮʘ ʧʨʠʭʦʜʠʪ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʩʧʝʢʪʨʘ: ʦʪ 

ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ ʜʦ ʨʘʜʠʦʚʦʣʥʦʚʦʛʦ. ʏʘʩʪʴ ʝʛʦ ʜʦʩʪʠʛʘʝʪ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ ʠ ʦʪʨʘʞʘʝʪʩʷ ʦʙʨʘʪʥʦ ʚ 

ʢʦʩʤʠʯʝʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. ɺ ʩʨʝʜʥʝʤ 30 % ʦʪ ʚʩʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ, ʧʨʠʭʦʜʷʱʝʡ ʥʘ 

ʚʝʨʭʥʶʶ ʛʨʘʥʠʮʫ ʘʪʤʦʩʬʝʨʳ, ʦʪʨʘʞʘʝʪʩʷ ʦʙʨʘʪʥʦ ʚ ʢʦʩʤʠʯʝʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ (ʧʣʘʥʝʪʘʨʥʦʝ ʘʣʴʙʝʜʦ). 

ɽʱʝ ʦʜʥʘ ʯʘʩʪʴ ʧʦʛʣʦʱʘʝʪʩʷ ʦʙʲʝʢʪʘʤʠ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʘʪʤʦʩʬʝʨʦʡ. ʏʘʩʪʴ ʨʘʜʠʘʮʠʠ ʨʘʩʩʝʠʚʘʝʪʩʷ 
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ʚ ʘʪʤʦʩʬʝʨʝ. ɿʘʪʝʤ ʦʪʨʘʞʝʥʥʦʝ ʠ ʨʘʩʩʝʷʥʥʦʝ ʠʟʣʫʯʝʥʠʝ ʩʥʦʚʘ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʘʪʤʦʩʬʝʨʫ ɿʝʤʣʠ ʠ, ʪʦʣʴʢʦ 

ʧʦʪʦʤ, ʫʣʘʚʣʠʚʘʝʪʩʷ ʜʘʪʯʠʢʦʤ, ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʥʘ ʢʦʩʤʠʯʝʩʢʦʤ ʘʧʧʘʨʘʪʝ. 

ʆʩʥʦʚʥʳʤʠ ʧʨʠʙʦʨʘʤʠ, ʨʘʙʦʪʘʶʱʠʤʠ ʩ ʧʘʩʩʠʚʥʳʤʠ ʤʝʪʦʜʘʤʠ, ʩʯʠʪʘʶʪʩʷ ʬʦʪʦʘʧʧʘʨʘʪʳ, 

ʠʥʬʨʘʢʨʘʩʥʳʝ ʜʘʪʯʠʢʠ ʠ ʨʘʜʠʦʤʝʪʨʳ. 

ɸʢʪʠʚʥʳʝ ʤʝʪʦʜʳ ɼɿɿ ʦʩʥʦʚʘʥʳ ʥʘ ʠʟʣʫʯʝʥʠʠ ʧʨʠʙʦʨʦʤ ʩʚʦʝʛʦ ʩʦʙʩʪʚʝʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʚ 

ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʜʠʘʧʘʟʦʥʝ ʜʣʠʥ ʚʦʣʥ. ʂʘʢ ʧʨʘʚʠʣʦ, ʠʩʪʦʯʥʠʢʦʤ ʵʥʝʨʛʠʠ ʜʣʷ ʪʘʢʠʭ ʧʨʠʙʦʨʦʚ ʩʣʫʞʘʪ 

ʨʘʟʥʦʛʦ ʨʦʜʘ ʣʘʟʝʨʳ ʠ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʝ ʧʝʨʝʜʘʪʯʠʢʠ. ʀʟʣʫʯʘʝʤʘʷ ʵʥʝʨʛʠʷ ʟʘʪʝʤ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ 

ʜʘʪʯʠʢʦʤ ʚ ʦʪʨʘʞʝʥʥʦʤ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ ʠʣʠ ʨʘʩʩʝʷʥʥʦʤ ʘʪʤʦʩʬʝʨʦʡ ʚʠʜʝ. ʏʠʩʣʦʚʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʟʤʝʨʝʥʥʦʛʦ ʩʧʝʢʪʨʘ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʝʨʝʚʦʜʷʪʩʷ ʚ ʥʝʦʙʭʦʜʠʤʳʡ ʬʦʨʤʘʪ: ʯʠʩʣʦʚʦʡ ʠʣʠ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʡ. ʂ ʧʨʠʙʦʨʘʤ, ʠʩʧʦʣʴʟʫʝʤʳʤ ʚ ʘʢʪʠʚʥʳʭ ʤʝʪʦʜʘʭ, ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʨʘʜʘʨʳ ʠ ʣʠʜʘʨʳ - 

ʢʘʢ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʥʘ ʢʦʩʤʠʯʝʩʢʦʤ ʘʧʧʘʨʘʪʝ, ʪʘʢ ʠ ʥʘʭʦʜʷʱʠʝʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ [44].  

 

1.3.4 ʆʩʥʦʚʥʳʝ ʚʠʜʳ ʘʧʧʘʨʘʪʦʚ ɼɿɿ. 

ʂ ʦʩʥʦʚʥʳʤ ʪʠʧʘʤ ʘʧʧʘʨʘʪʫʨʳ ɼɿɿ ʤʦʞʥʦ ʦʪʥʝʩʪʠ: ʬʦʪʦʘʧʧʘʨʘʪʫʨʫ, ʩʢʘʥʝʨʳ ʠ ʨʘʜʘʨʳ. 

ʈʘʩʩʤʦʪʨʠʤ ʦʩʦʙʝʥʥʦʩʪʠ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ 

ʉʘʤʳʤʠ ʧʨʦʩʪʳʤʠ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʷʚʣʷʶʪʩʷ ʬʦʪʦʘʧʧʘʨʘʪʳ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʚʝʪʦʚʳʭ 

ʬʠʣʴʪʨʦʚ ʬʦʪʦʩʲʝʤʢʘ ʤʦʞʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʜʠʘʧʘʟʦʥʘʭ ʜʣʠʥ ʚʦʣʥ ʦʪ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ ʜʦ 

ʠʥʬʨʘʢʨʘʩʥʦʛʦ.   

ʐʠʨʠʥʘ ʧʦʣʦʩʳ ʩʲʝʤʢʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʟʨʝʰʝʥʠʝ ʩʥʠʤʢʘ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʟʘʚʠʩʷʪ ʦʪ: ʚʳʩʦʪʳ 

ʩʲʝʤʢʠ ʠ ʬʦʢʫʩʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ʦʙʲʝʢʪʠʚʘ. ɹʣʘʛʦʜʘʨʷ ʠʟʤʝʥʝʥʠʶ ʥʘʢʣʦʥʘ ʦʩʠ ʩʲʝʤʢʠ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ 

ʢʘʢ ʧʨʦʩʪʦʝ ʧʣʘʥʦʚʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ, ʪʘʢ ʠ ʧʨʦʠʟʚʝʩʪʠ ʩʲʝʤʢʫ ʨʝʣʴʝʬʘ ʤʝʩʪʥʦʩʪʠ. 

ɿʘʧʠʩʴ ʠʥʬʦʨʤʘʮʠʠ ʧʨʠ ʬʦʪʦʛʨʘʬʠʯʝʩʢʦʤ ʤʝʪʦʜʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘ ʬʦʪʦʧʣʝʥʢʫ, ʘ ʥʝ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʬʦʨʤʘʪʝ. ʕʪʦ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʝʛʦ ʥʝʜʦʩʪʘʪʢʦʤ, ʪʘʢ ʢʘʢ ʧʨʦʮʝʩʩ 

ʚʦʟʚʨʘʱʝʥʠʷ ʧʣʝʥʢʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ.  

ʉʢʘʥʝʨʥʳʝ ʩʠʩʪʝʤʳ ʧʨʠʰʣʠ ʥʘ ʩʤʝʥʫ ʬʦʪʦʘʧʧʘʨʘʪʦʚ. ɻʣʘʚʥʦʝ ʠʭ ʜʦʩʪʦʠʥʩʪʚʦ ï ʵʪʦ ʚʦʟʤʦʞʥʦʩʪʴ 

ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʤʥʦʛʦʢʘʥʘʣʴʥʦʡ ʩʲʝʤʢʠ.  

ɺ ʦʩʥʦʚʝ ʜʝʡʩʪʚʠʷ ʜʘʥʥʦʛʦ ʧʨʠʙʦʨʘ ʣʝʞʠʪ ʢʘʯʘʶʱʠʡʩʷ ʠʣʠ ʚʨʘʱʘʶʱʠʡʩʷ ʵʣʝʤʝʥʪ (ʥʘʧʨʠʤʝʨ, 

ʟʝʨʢʘʣʦ), ʢʦʪʦʨʳʡ ʬʠʢʩʠʨʫʝʪ ʠʟʦʙʨʘʞʝʥʠʝ ʚʜʦʣʴ ʜʚʠʞʝʥʠʷ ʥʦʩʠʪʝʣʷ ʠ ʧʦʩʳʣʘʝʪ ʦʪʨʘʞʝʥʥʳʡ ʧʦʪʦʢ ʚ 

ʦʙʲʝʢʪʠʚ ʧʨʠʥʠʤʘʶʱʝʛʦ ʜʘʪʯʠʢʘ. ɿʘʪʝʤ ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʦʪʦʢʝ ʵʥʝʨʛʠʠ ʧʝʨʝʜʘʝʪʩʷ ʥʘ ʪʦʯʝʯʥʳʡ ʩʝʥʩʦʨ, 

ʛʜʝ ʠ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʠʟ ʩʚʝʪʦʚʦʡ ʚ ʵʣʝʢʪʨʠʯʝʩʢʫʶ.  

ʊʝʭʥʦʣʦʛʠʷ ʩʢʘʥʝʨʥʦʡ ʩʲʝʤʢʠ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʣʠʯʥʦʡ. ɺʳʜʝʣʷʶʪ ʪʨʠ ʦʩʥʦʚʥʳʭ ʚʠʜʘ: ʦʧʪʠʢʦ-

ʤʝʭʘʥʠʯʝʩʢʘʷ, ʦʧʪʠʢʦ-ʵʣʝʢʪʨʦʥʥʘʷ ʠ ʤʫʣʴʪʠʩʧʝʢʪʨʘʣʴʥʘʷ (ʤʥʦʛʦʟʦʥʘʣʴʥʘʷ). ʅʘ ʨʠʩ. 1.20 ʦʪʦʙʨʘʞʝʥ 

ʧʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʢʘʞʜʦʡ ʠʟ ʥʠʭ.  
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ʈʠʩ. 1.20 ʈʘʟʣʠʯʥʳʝ ʚʠʜʳ ʪʝʭʥʦʣʦʛʠʡ ʩʢʘʥʝʨʥʦʡ ʩʲʝʤʢʠ [43] 

 

ʆʩʥʦʚʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʩʢʘʥʝʨʥʳʭ ʩʥʠʤʢʦʚ ʷʚʣʷʝʪʩʷ ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. ʉʢʘʥʝʨʳ ʫʣʘʚʣʠʚʘʶʪ ʚ ʦʩʥʦʚʥʦʤ ʠʟʣʫʯʝʥʠʝ ʚ ʚʠʜʠʤʦʡ ʠ 

ʙʣʠʞʥʝʡ ʠʥʬʨʘʢʨʘʩʥʦʡ ʯʘʩʪʠ ʩʧʝʢʪʨʘ, ʢʦʪʦʨʦʝ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ ʧʦʛʣʦʱʘʝʪʩʷ ʦʙʣʘʯʥʳʤ 

ʧʦʢʨʦʚʦʤ.  

ʈʘʜʘʨʥʳʝ ʩʲʝʤʦʯʥʳʝ ʘʧʧʘʨʘʪʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʣʦʞʥʫʶ ʩʠʩʪʝʤʫ, ʩʦʩʪʦʷʱʫʶ ʠʟ ʣʘʟʝʨʘ 

ʠʟʣʫʯʘʪʝʣʷ, ʧʨʠʝʤʥʦʛʦ ʜʘʪʯʠʢʘ, ʜʘʪʯʠʢʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʦʪʦʢʘ ʠ ʩʠʩʪʝʤʳ ʧʝʨʝʜʘʯʠ 

ʜʘʥʥʳʭ ʥʘ ʟʝʤʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ. ʅʝʦʩʧʦʨʠʤʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʦʡ ʩʲʝʤʢʠ ʷʚʣʷʝʪʩʷ 

ʧʦʣʫʯʝʥʠʝ ʜʘʥʥʳʭ ʧʨʠ ʣʶʙʳʭ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʘ ʪʘʢʞʝ ʚ ʥʦʯʥʦʝ ʚʨʝʤʷ, ʢʦʛʜʘ ʧʘʩʩʠʚʥʳʝ 

ʤʝʪʦʜʳ ʩʲʝʤʢʠ ʥʝ ʨʘʙʦʪʘʶʪ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʠʩʪʦʯʥʠʢʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ. ʇʨʠʥʮʠʧ 

ʜʝʡʩʪʚʠʷ ʦʩʥʦʚʘʥ ʥʘ ʠʩʧʫʩʢʘʥʠʠ ʨʘʜʠʦʩʠʛʥʘʣʘ ʠ ʬʠʢʩʠʨʦʚʘʥʠʠ ʚʨʝʤʝʥʠ ʝʛʦ ʚʦʟʚʨʘʱʝʥʠʷ ʥʘ ʧʨʠʝʤʥʳʡ 

ʜʘʪʯʠʢ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʪʨʘʞʝʥʠʷ, ʘ ʪʘʢʞʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚʦʟʚʨʘʱʝʥʥʦʛʦ ʩʠʛʥʘʣʘ.  

ɺ ʦʩʥʦʚʥʦʤ ʨʘʜʠʦʣʦʢʘʮʠʷ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʮʝʣʝʡ, ʮʝʣʝʡ ʦʨʦʛʨʘʬʠʠ ʠ ʪʦʧʦʛʨʘʬʠʠ 

(ʠʩʩʣʝʜʦʚʘʥʠʝ ʨʝʣʴʝʬʘ ʤʝʩʪʥʦʩʪʠ) ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ. ʅʘʠʙʦʣʝʝ ʯʝʪʢʦ ʥʘ 

ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʭ ʩʥʠʤʢʘʭ ʦʪʦʙʨʘʞʘʶʪʩʷ ʠʤʝʥʥʦ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ, ʢʦʪʦʨʳʝ ʚʳʛʣʷʜʷʪ ʥʘ ʩʥʠʤʢʘʭ ʢʘʢ 

ʘʙʩʦʣʶʪʥʦ ʯʝʨʥʳʝ ʧʷʪʥʘ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʬʠʟʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʚʦʜʳ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʥʝʧʨʦʥʠʮʘʝʤʳʤ 

ʵʢʨʘʥʦʤ ʜʣʷ ʨʘʜʠʦʚʦʣʥ.  

ʇʦ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʤ ʩʥʠʤʢʘʤ ʩʪʨʦʷʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʮʠʬʨʦʚʳʝ ʤʦʜʝʣʠ ʨʝʣʴʝʬʘ, ʢʦʪʦʨʳʝ 

ʤʦʛʫʪ ʠʤʝʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʟʨʝʰʝʥʠʝ ʤʝʥʝʝ 1 ʤ ʠ ʫʯʠʪʳʚʘʪʴ ʠʟʤʝʥʝʥʠʷ ʚ ʨʝʣʴʝʬʝ ʚʧʣʦʪʴ ʜʦ 

ʥʝʩʢʦʣʴʢʠʭ ʩʘʥʪʠʤʝʪʨʦʚ.  

ʇʦ ʪʝʢʩʪʫʨʝ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʭ ʩʥʠʤʢʦʚ, ʪʦ ʝʩʪʴ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚʦʟʚʨʘʱʝʥʥʦʛʦ ʩʠʛʥʘʣʘ, 

ʦʧʨʝʜʝʣʷʶʪ ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʚʝʨʭʥʠʭ ʩʣʦʝʚ ʟʝʤʥʦʡ ʢʦʨʳ, ʘ ʪʘʢʞʝ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʛʝʦʭʠʤʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ. ʅʘʠʙʦʣʴʰʝʡ ʩʧʝʢʪʨʘʣʴʥʦʡ ʷʨʢʦʩʪʴʶ ʦʙʣʘʜʘʶʪ ʤʘʛʤʘʪʠʯʝʩʢʠʝ ʧʦʨʦʜʳ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʨʳʭʣʳʝ 

ʦʩʘʜʦʯʥʳʝ ʧʦʨʦʜʳ ʜʘʶʪ ʧʷʪʥʠʩʪʫʶ ʩʪʨʫʢʪʫʨʫ ʥʘ ʩʥʠʤʢʝ.  
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ʆʩʦʙʥʷʢʦʤ ʩʨʝʜʠ ʘʧʧʘʨʘʪʦʚ ɼɼɿ ʩʪʦʷʪ ʠʥʬʨʘʢʨʘʩʥʳʝ ʜʘʪʯʠʢʠ, ʧʨʦʠʟʚʦʜʷʱʠʝ ʩʲʝʤʢʫ ʚ ʪʝʧʣʦʚʦʤ 

ʜʠʘʧʘʟʦʥʝ ʜʣʠʥ ʚʦʣʥ. ʆʥʠ ʬʠʢʩʠʨʫʶʪ ʩʦʙʩʪʚʝʥʥʦʝ ʠʟʣʫʯʝʥʠʝ ʦʙʲʝʢʪʦʚ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʢʦʪʦʨʦʝ 

ʧʦʣʫʯʘʝʪʩʷ ʜʚʫʤʷ ʦʩʥʦʚʥʳʤʠ ʧʫʪʷʤʠ: ʵʥʜʦʛʝʥʥʳʤ (ʥʘʛʨʝʚʦʤ ʦʙʲʝʢʪʦʚ ʚʥʫʪʨʝʥʥʠʤ ʪʝʧʣʦʤ ʟʝʤʥʳʭ ʥʝʜʨ) 

ʠ ʵʢʟʦʛʝʥʥʳʤ (ʥʘʛʨʝʚʦʤ ʧʦʩʨʝʜʩʪʚʦʤ ʧʦʛʣʦʱʝʥʠʷ ʩʦʣʥʝʯʥʳʭ ʣʫʯʝʡ). ʊʝʧʣʦʚʦʝ ʠʟʣʫʯʝʥʠʝ ʯʘʩʪʠʯʥʦ 

ʧʦʛʣʦʱʘʝʪʩʷ ʚ ʘʪʤʦʩʬʝʨʝ, ʧʦʵʪʦʤʫ ʥʝʚʦʟʤʦʞʥʦ ʚʝʩʪʠ ʢʦʩʤʠʯʝʩʢʫʶ ʩʲʝʤʢʫ ʚʦ ʚʩʝʤ ʜʠʘʧʘʟʦʥʝ 

ʠʥʬʨʘʢʨʘʩʥʳʭ ʚʦʣʥ. ʅʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʙʳʣʦ ʚʳʷʚʣʝʥʦ 4 ʦʩʥʦʚʥʳʭ ʦʢʥʘ ʧʨʦʟʨʘʯʥʦʩʪʠ, ʚ ʢʦʪʦʨʳʭ 

ʠʥʬʨʘʢʨʘʩʥʦʝ ʠʟʣʫʯʝʥʠʝ ʚʦʟʚʨʘʱʘʝʪʩʷ ʦʙʨʘʪʥʦ ʚ ʢʦʩʤʠʯʝʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ [44]. 

 

1.3.6 ʉʥʠʤʢʠ ʚ ʪʝʧʣʦʚʦʤ ʀʂ-ʜʠʘʧʘʟʦʥʝ ʜʣʠʥ ʚʦʣʥ. 

ʈʝʟʫʣʴʪʘʪʳ ʪʝʧʣʦʚʦʡ ʩʲʝʤʢʠ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ ʥʘʭʦʜʷʪ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʨʘʟʥʳʭ ʦʙʣʘʩʪʷʭ: 

ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʠ ʪʝʧʣʦʚʳʭ ʧʦʣʝʡ ɿʝʤʣʠ, ʦʧʨʝʜʝʣʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʤʦʨʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, 

ʥʘʙʣʶʜʝʥʠʷʭ ʟʘ ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ, ʤʦʥʠʪʦʨʠʥʛʝ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ. ʅʘʙʠʨʘʝʪ ʦʙʦʨʦʪʳ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʀʂ-ʩʥʠʤʢʦʚ ʜʣʷ ʠʟʫʯʝʥʠʷ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʝ.  

ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʧʣʦʚʳʝ ʀʂ-ʠʟʦʙʨʘʞʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʠʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ 

ʨʘʟʨʝʰʝʥʠʝʤ. ʉʝʥʩʦʨʳ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʩʥʠʤʢʠ ʩ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʨʘʟʨʝʰʝʥʠʝʤ ʦʪ 1 ʢʤ (MODIS) ʜʦ 90 

ʤ (Aster), 60 ʤ (Landsat 7), 120 ʤ (Landsat 5) [107]. 

 ɺ ʦʩʥʦʚʝ ʪʝʧʣʦʚʦʛʦ ʠʥʬʨʘʢʨʘʩʥʦʛʦ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʟʝʤʣʠ (ɼɿɿ) ʣʝʞʠʪ ʨʝʛʠʩʪʨʘʮʠʷ 

ʠʟʣʫʯʝʥʠʷ ʚ ʜʠʘʧʘʟʦʥʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ ʦʪ 1,3 ʜʦ 1000 ʤʢʤ. ʉʦʛʣʘʩʥʦ ʟʘʢʦʥʫ ʩʤʝʱʝʥʠʷ ɺʠʥʘ, 

ʜʣʠʥʘ ʚʦʣʥʳ ʤʘʢʩʠʤʫʤʘ ʠʟʣʫʯʝʥʠʷ ʘʙʩʦʣʶʪʥʦ ʯʝʨʥʦʛʦ ʪʝʣʘ ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʪʝʤʧʝʨʘʪʫʨʝ 

ʦʙʲʝʢʪʘ:  

ɚmax = C/T               (4),  

ʛʜʝ ʉ å 3000 [ʤʢʤ Ŀ ʂ].  

ɼʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʟʝʤʥʳʭ ʦʙʲʝʢʪʦʚ ʜʣʠʥʘ ʚʦʣʥʳ ʩʦʙʩʪʚʝʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 10 ï 12 ʤʢʤ. ʉʘʤʘ ʟʝʤʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ, ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʢʦʪʦʨʦʡ 

ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 15Áʉ (288 ʂ), ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʤʘʢʩʠʤʫʤʦʤ ʠʟʣʫʯʝʥʠʷ ʥʘ ʜʣʠʥʝ ʚʦʣʥʳ å 10 ʤʢʤ.  

ʊʝʧʣʦʚʦʝ ɼɿɿ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʟʚʦʣʷʝʪ ʥʘʙʣʶʜʘʪʴ ʦʙʲʝʢʪʳ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʧʨʷʤʦʛʦ ʩʦʣʥʝʯʥʦʛʦ 

ʠʟʣʫʯʝʥʠʷ (ʪ.ʝ. ʥʦʯʴʶ), ʦʜʥʘʢʦ ʘʪʤʦʩʬʝʨʘ ʧʦʛʣʦʱʘʝʪ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʀʂ-ʩʧʝʢʪʨʘ. ʆʢʥʘ ʧʨʦʟʨʘʯʥʦʩʪʠ 

ʩʫʱʝʩʪʚʫʶʪ ʚ ʠʥʪʝʨʚʘʣʘʭ 3 ï 5 ʤʢʤ, 8 ï 12 ʤʢʤ, ʘ ʪʘʢʞʝ 30 ï 80 ʤʢʤ. ɺ ʠʥʪʝʨʚʘʣʘʭ 3 ï 5 ʤʢʤ ʠ 8 ï 12 ʤʢʤ 

ʚ ʦʩʥʦʚʥʦʤ ʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʲʸʤʢʘ ʚ ʪʝʧʣʦʚʦʤ ʜʠʘʧʘʟʦʥʝ, ʩʲʸʤʢʫ ʚ ʦʢʥʝ ʧʨʦʟʨʘʯʥʦʩʪʠ 30 ï80 ʤʢʤ ʯʘʩʪʦ 

ʥʘʟʳʚʘʶʪ ʨʘʜʠʦʪʝʧʣʦʚʦʡ. 

ɼʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʧʝʢʪʨʘʣʴʥʦʡ ʷʨʢʦʩʪʠ ʚ ʪʝʤʧʝʨʘʪʫʨʫ ʠʩʧʦʣʴʟʫʶʪ ʪʨʠ ʦʩʥʦʚʥʳʭ ʤʝʪʦʜʘ: ʤʝʪʦʜ 

ʦʜʥʦʛʦ ʀʂ ʢʘʥʘʣʘ; ʤʝʪʦʜ ʨʘʩʱʝʧʣʝʥʠʷ ʦʢʥʘ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʚ ʨʘʟʣʠʯʥʳʭ ʤʥʦʛʦʢʘʥʘʣʴʥʳʭ ʘʣʛʦʨʠʪʤʘʭ ʠ 

ʤʝʪʦʜ ʜʝʥʴ-ʥʦʯʴ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʨʘʟʥʠʮʝ ʚ ʩʦʙʩʪʚʝʥʥʦʤ ʵʬʬʝʢʪʠʚʥʦʤ ʠʟʣʫʯʝʥʠʠ ʧʣʘʥʝʪʳ, 

ʧʨʦʷʚʣʷʶʱʠʤʩʷ ʥʦʯʴʶ, ʠ ʚʣʠʷʥʠʠ ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʚ ʜʥʝʚʥʦʝ ʚʨʝʤʷ. ʆʜʥʘʢʦ ʜʣʷ ʢʘʞʜʦʡ 
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ʢʦʩʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʩʚʦʷ ʩʦʙʩʪʚʝʥʥʘʷ ʤʝʪʦʜʠʢʘ ʧʝʨʝʩʯʝʪʘ ʩʧʝʢʪʨʘʣʴʥʦʡ ʷʨʢʦʩʪʠ 

ʧʠʢʩʝʣʘ ʚ ʪʝʧʣʦʚʦʤ ʜʠʘʧʘʟʦʥʝ ʚ ʨʘʜʠʦʷʨʢʦʩʪʫʶ ʪʝʤʧʝʨʘʪʫʨʫ [21].  

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʥʘʤʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʢʦʩʤʠʯʝʩʢʠʝ ʩʥʠʤʢʠ ʚ ʪʝʧʣʦʚʦʤ ʀʂ-ʜʠʘʧʘʟʦʥʝ, ʧʦʣʫʯʝʥʥʳʝ 

ʩʦ ʩʧʫʪʥʠʢʦʚ TERRA ʠ AQUA ʠ ʧʨʦʠʟʚʝʜʸʥʥʳʝ ʨʘʜʠʦʤʝʪʨʦʤ MODIS. ʈʘʩʩʤʦʪʨʠʤ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ 

ʩʠʩʪʝʤʫ ʧʝʨʝʩʯʝʪʘ ʩʧʝʢʪʨʘʣʴʥʦʡ ʷʨʢʦʩʪʠ ʚ ʀʂ ʜʠʘʧʘʟʦʥʝ ʚ ʪʝʤʧʝʨʘʪʫʨʫ ʧʦʚʝʨʭʥʦʩʪʠ ʨʝʛʨʝʩʩʠʦʥʥʳʤ 

ʩʧʝʢʪʨʘʣʴʥʳʤ ʘʣʛʦʨʠʪʤʦʤ, ʧʨʠʤʝʥʷʝʤʳʤ ʜʣʷ ʩʥʠʤʢʦʚ ʨʘʜʠʦʤʝʪʨʘ MODIS.  

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʩʪʘʥʜʘʨʪʥʦʛʦ ʧʨʦʜʫʢʪʘ ʧʝʨʝʩʯʝʪ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʫʯʝʪʦʤ ʷʨʢʦʩʪʠ ʚ ʜʚʫʭ 

ʩʧʝʢʪʨʘʣʴʥʳʭ ʢʘʥʘʣʘʭ ʪʝʧʣʦʚʦʛʦ ʜʠʘʧʘʟʦʥʘ ʩ ʮʝʥʪʨʘʤʠ ʜʣʠʥ ʚʦʣʥ 11 ʠ 12 ʤʢʤ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʦʢʥʫ 

ʧʨʦʟʨʘʯʥʦʩʪʠ ʘʪʤʦʩʬʝʨʳ ʜʣʷ ʪʝʧʣʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ.  

ɺ ʜʘʥʥʦʤ ʨʝʛʨʝʩʩʠʦʥʥʦʤ ʘʣʛʦʨʠʪʤʝ ʧʝʨʝʩʯʝʪ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʠʟ ʫʨʘʚʥʝʥʠʷ 

ʩʣʝʜʫʶʱʝʛʦ ʚʠʜʘ: 

ʊs = ʉ + 
˟ ˟

 + 
˟  ˟

, ʛʜʝ              (5) 

Ŭ = ɸ1 + ɸ2*(1-Ů) + ɸ3*(ȹŮ/Ů
2); ɓ = ɺ1 + ɺ2*(1-Ů) + ɺ3*(ȹŮ/Ů

2);         (6) 

Ů = (Ů11 + Ů12)/2; ȹŮ = (Ů11  ï  Ů12)/2, ʛʜʝ              (7) 

TS ï ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʝʨʭʥʦʩʪʠ ʩʫʰʠ; ʊ11 ʠ ʊ12 ï ʟʥʘʯʝʥʠʷ ʨʘʜʠʘʮʠʦʥʥʦʡ ʷʨʢʦʩʪʠ ʧʠʢʩʝʣʷ ʚ 

ʩʧʝʢʪʨʘʣʴʥʳʭ ʢʘʥʘʣʘʭ 31 ʠ 32 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; Ů11 ʠ Ů12 ï ʩʧʝʢʪʨʘʣʴʥʘʷ ʠʟʣʫʯʘʪʝʣʴʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ 

ʧʦʚʝʨʭʥʦʩʪʠ ʚ 31 ʠ 32 ʢʘʥʘʣʘʭ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; ʉ, ɸ ʠ ɺ ï ʵʪʦ ʢʦʵʬʬʠʮʠʝʥʪʳ ʨʝʛʨʝʩʩʠʠ, ʟʘʚʠʩʷʱʠʝ ʦʪ 

ʜʚʫʭ ʧʦʢʘʟʘʪʝʣʝʡ: ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʠʟʝʤʥʦʛʦ ʩʣʦʷ ʚʦʟʜʫʭʘ ʊʚ ʠ ʦʙʱʝʛʦ ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʷ ʘʪʤʦʩʬʝʨʳ W, 

ʢʦʪʦʨʳʝ ʦʧʝʨʘʪʠʚʥʦ ʧʦʩʪʫʧʘʶʪ ʚʩʝ ʧʦ ʪʝʤ ʞʝ ʜʘʥʥʳʤ ʨʘʜʠʦʤʝʪʨʘ MODIS. 

ɼʘʥʥʳʡ ʘʣʛʦʨʠʪʤ ʧʨʦʩʪ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʠ ʵʬʬʝʢʪʠʚʥʦ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʛʣʦʙʘʣʴʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ 

ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʆʜʥʘʢʦ ʵʪʦʪ ʤʝʪʦʜ ʠʤʝʝʪ ʩʫʱʝʩʪʚʝʥʥʳʝ ʥʝʜʦʩʪʘʪʢʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʜʦʩʪʘʪʦʯʥʦ 

ʙʦʣʴʰʦʡ ʧʦʛʨʝʰʥʦʩʪʠ ʠʟʤʝʨʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ ʚ 1Áʉ. ʅʝʜʦʩʪʘʪʢʠ ʩʚʷʟʘʥʳ ʩ ʪʝʤ, ʯʪʦ ʚ 

ʤʦʜʝʣʠ ʠʟʥʘʯʘʣʴʥʦ ʩʫʱʝʩʪʚʫʶʪ ʥʝʢʦʪʦʨʳʝ ʦʛʨʘʥʠʯʝʥʠʷ:  

ɺʦ-ʧʝʨʚʳʭ, ʚ ʤʦʜʝʣʠ ʫʯʠʪʳʚʘʝʪʩʷ ʧʦʛʣʦʱʝʥʠʝ ʪʝʧʣʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʪʦʣʴʢʦ ʚʦʜʷʥʳʤ ʧʘʨʦʤ ʠ 

ʧʨʝʥʝʙʨʝʛʘʝʪʩʷ ʧʦʛʣʦʱʝʥʠʝ ʜʨʫʛʠʤʠ ʧʘʨʥʠʢʦʚʳʤʠ ʛʘʟʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʫʛʣʝʢʠʩʣʳʡ ʛʘʟ ʠ ʤʝʪʘʥ. ɺʦ-

ʚʪʦʨʳʭ, ʢʦʵʬʬʠʮʠʝʥʪʳ ʨʝʛʨʝʩʩʠʠ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʪʦʣʴʢʦ ʩ ʫʯʝʪʦʤ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʥʘʙʦʨʘ 

ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʧʨʠ ʙʝʟʦʙʣʘʯʥʦʡ ʘʪʤʦʩʬʝʨʝ. ʅʫ ʠ ʥʘʢʦʥʝʮ, ʦʰʠʙʢʠ ʚ ʨʘʩʯʝʪʘʭ ʪʝʤʧʝʨʘʪʫʨʳ 

ʧʦʚʝʨʭʥʦʩʪʠ ʟʘʚʠʩʷʪ ʦʪ ʦʰʠʙʦʢ ʠʟʤʝʨʝʥʠʷ ʨʘʜʠʘʮʠʦʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ (ʊ11 ʠ ʊ12) ʠ ʦʰʠʙʦʢ ʟʘʜʘʥʠʷ 

ʠʟʣʫʯʘʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ Ů11 ʠ Ů12 [13]. 

ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʩʝ ʵʪʦ, ʤʳ ʩʜʝʣʘʣʠ ʚʳʚʦʜʳ, ʯʪʦ ʜʣʷ ʮʝʣʝʡ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʜʘʞʝ ʧʨʠ ʦʰʠʙʢʘʭ 

ʚ ʨʘʩʯʝʪʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ ʚ 1Áʉ ʜʘʥʥʳʝ ʨʘʜʠʦʤʝʪʨʘ MODIS, ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʥʘ ʩʧʫʪʥʠʢʘʭ-

ʥʦʩʠʪʝʣʷʭ Terra ʠ Aqua, ʠʤʝʶʪ ʥʝʦʩʧʦʨʠʤʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʝʨʝʜ ʜʨʫʛʠʤʠ ʩʲʝʤʦʯʥʳʤʠ ʩʠʩʪʝʤʘʤʠ 

ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʤʫ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤʫ ʠ ʚʨʝʤʝʥʥʦʤʫ ʨʘʟʨʝʰʝʥʠʶ.  
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1.3.7 ʉʧʫʪʥʠʢʠ Terra ʠ Aqua. 

Aqua (ʦʨʠʛʠʥʘʣʴʥʦʝ ʥʘʟʚʘʥʠʝ EOS PM-1) ð ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʩʧʫʪʥʠʢ, ʟʘʧʫʱʝʥʥʳʡ 4 

ʤʘʷ 2002 ʛʦʜʘ ʩ ʘʚʠʘʙʘʟʳ ɺʘʥʜʝʥʙʝʨʛ (ʉʐɸ). ʉʧʫʪʥʠʢ Aqua ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʢʦʤʧʣʝʢʩʥʦʡ ʧʨʦʛʨʘʤʤʳ 

NASA EOS (Earth Observing System), ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʝ ɿʝʤʣʠ ʠ ʛʣʦʙʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʠ 

ʩʦʩʪʦʷʱʝʡ ʠʟ ʪʨʸʭ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʩʧʫʪʥʠʢʦʚ Terra, Aqua ʠ Aura, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʫʰʠ, ʚʦʜʳ ʠ ʘʪʤʦʩʬʝʨʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʕʪʦ ʩʦʚʤʝʩʪʥʳʡ ʧʨʦʝʢʪ ʪʨʝʭ ʜʝʨʞʘʚ: ʉʐɸ, 

ʗʧʦʥʠʠ ʠ ɹʨʘʟʠʣʠʠ. ʉʧʫʪʥʠʢ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʧʦʢʘʟʘʪʝʣʠ ʦʨʙʠʪʳ (ʪʘʙʣ. 

1.1). ʋ ʥʝʛʦ ʧʦʣʷʨʥʘʷ ʦʨʙʠʪʘ, ʪʦ ʝʩʪʴ ʧʨʠ ʢʘʞʜʦʤ ʥʦʚʦʤ ʚʠʪʢʝ ʚʦʢʨʫʛ ɿʝʤʣʠ ʦʥ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʧʦʣʷʨʥʫʶ 

ʦʙʣʘʩʪʴ ɿʝʤʣʠ. ʊʘʢʞʝ ʝʛʦ ʦʨʙʠʪʘ ʷʚʣʷʝʪʩʷ ʩʦʣʥʝʯʥʦ-ʩʠʥʭʨʦʥʥʦʡ, ʪʦ ʝʩʪʴ ʩʧʫʪʥʠʢ ʚʨʘʱʘʝʪʩʷ ʚʦʢʨʫʛ ɿʝʤʣʠ 

ʚʩʣʝʜ ʟʘ ʚʠʜʠʤʳʤ ʜʚʠʞʝʥʠʝʤ ʉʦʣʥʮʘ. 

ʅʘ ʩʧʫʪʥʠʢʝ ʫʩʪʘʥʦʚʣʝʥʳ ʨʘʟʣʠʯʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʩʫʰʝʡ, ʦʢʝʘʥʦʤ, ʘʪʤʦʩʬʝʨʦʡ, 

ʣʝʜʦʚʳʤ ʠ ʩʥʝʞʥʳʤ ʧʦʢʨʦʚʘʤʠ ʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ. ʊʘʢʦʡ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʢ ʩʙʦʨʫ ʜʘʥʥʳʭ 

ʧʦʟʚʦʣʷʝʪ ʫʯʝʥʳʤ ʠʟʫʯʘʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʚʩʝʤʠ ʯʝʪʳʨʴʤʷ ʩʬʝʨʘʤʠ ɿʝʤʣʠ, ʩʦʩʪʘʚʣʷʶʱʠʤʠ ʝʝ 

ʛʝʦʛʨʘʬʠʯʝʩʢʫʶ ʦʙʦʣʦʯʢʫ.  

ɺ ʦʩʥʦʚʥʦʤ ʩʧʫʪʥʠʢ Aqua ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʜʘʥʥʳʝ ʦ ʛʠʜʨʦʩʬʝʨʝ ɿʝʤʣʠ. ʉ ʝʛʦ ʧʦʤʦʱʴʶ ʧʦʣʫʯʘʶʪʩʷ 

ʜʦʩʪʘʪʦʯʥʦ ʪʦʯʥʳʝ, ʜʦʩʪʦʚʝʨʥʳʝ ʠ ʝʞʝʜʥʝʚʥʳʝ ʜʘʥʥʳʝ ʦ ʢʦʣʠʯʝʩʪʚʝ ʚʦʜʷʥʦʛʦ ʧʘʨʘ ʚ ʘʪʤʦʩʬʝʨʝ, ʦʙʣʘʢʘʭ, 

ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ, ʘ ʪʘʢʞʝ ʦ ʣʝʜʦʚʦʡ ʦʙʩʪʘʥʦʚʢʝ ʢʘʢ ʥʘ ʩʫʰʝ, ʪʘʢ ʠ ʚ ʦʢʝʘʥʝ. 

 

ʊʘʙʣʠʮʘ 1.1 ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʵʣʝʤʝʥʪʳ ʦʨʙʠʪʳ ʩʧʫʪʥʠʢʦʚ Aqua ʠ Terra [83] 

ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʧʫʪʥʠʢʦʚ AQUA ʠ TERRA 

ʉʧʫʪʥʠʢ AQUA TERRA 

ʄʘʩʩʘ 3117 ʢʛ 4864 ʢʛ 

ʄʦʱʥʦʩʪʴ 4444 ɺʪ 2530 ɺʪ 

ʕʣʝʤʝʥʪʳ ʦʨʙʠʪʳ 

ʕʢʩʮʝʥʪʨʠʩʠʪʝʪ 0,000921 0 

ʅʘʢʣʦʥʝʥʠʝ 98,2Á 98,2Á 

ʇʝʨʠʦʜ ʦʙʨʘʱʝʥʠʷ 98,4 ʤʠʥ 98,1 ʤʠʥ 

ɸʧʦʮʝʥʪʨ 686 ʢʤ 685 ʢʤ 

ʇʝʨʠʮʝʥʪʨ 673 ʢʤ 654 ʢʤ 

 

ʅʘ ʙʦʨʪʫ ʩʧʫʪʥʠʢʘ ʫʩʪʘʥʦʚʣʝʥʦ ʰʝʩʪʴ ʫʥʠʢʘʣʴʥʳʭ ʥʘʫʯʥʳʭ ʧʨʠʙʦʨʦʚ: ʘʪʤʦʩʬʝʨʥʳʡ 

ʠʥʬʨʘʢʨʘʩʥʳʡ ʟʦʥʜ AIRS (Atmospheric Infrared Sounder), ʧʝʨʩʧʝʢʪʠʚʥʳʡ ʤʠʢʨʦʚʦʣʥʦʚʳʡ ʙʣʦʢ ʟʦʥʜʘ 

AMSU-A (Advanced Microwave Sounding Unit), ʙʨʘʟʠʣʴʩʢʠʡ ʟʦʥʜ ʚʣʘʞʥʦʩʪʠ HSB (Humidity Sounder for 

Brazil), ʧʝʨʩʧʝʢʪʠʚʥʳʡ ʤʠʢʨʦʚʦʣʥʦʚʳʡ ʩʢʘʥʠʨʫʶʱʠʡ ʨʘʜʠʦʤʝʪʨ ʧʦ ʧʨʦʛʨʘʤʤʝ EOS ð AMSR-E 

(Advanced Microwave Scanning Radiometer), ʩʧʝʢʪʨʦʨʘʜʠʦʤʝʪʨ ʩʨʝʜʥʝʛʦ ʨʘʟʨʝʰʝʥʠʷ MODIS (Moderate-
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Resolution Imaging Spectroradiometer), ʩʠʩʪʝʤʘ ʠʟʤʝʨʝʥʠʷ ʠʟʣʫʯʘʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʦʙʣʘʯʥʦʛʦ ʧʦʢʨʦʚʘ 

ʠ ɿʝʤʣʠ CERES (Clouds and the Earthôs Radiant Energy System). ʂʘʞʜʳʡ ʠʟ ʰʝʩʪʠ ʧʨʠʙʦʨʦʚ ʫʥʠʢʘʣʝʥ ʧʦ 

ʩʚʦʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʠ ʚʦʟʤʦʞʥʦʩʪʷʤ, ʠ ʚʩʝ ʦʥʠ ʷʚʣʷʶʪʩʷ ʤʦʱʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʚ ʠʟʫʯʝʥʠʠ ɿʝʤʣʠ 

ʠʟ ʢʦʩʤʦʩʘ.  

ʇʨʦʝʢʪʥʳʡ ʩʨʦʢ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʧʫʪʥʠʢʘ ʚ ʥʘʯʘʣʝ ʟʘʧʫʩʢʘ ʩʦʩʪʘʚʣʷʣ ʚʩʝʛʦ ʧʷʪʴ ʣʝʪ, ʦʜʥʘʢʦ ʩʧʫʪʥʠʢ 

ʠ ʝʛʦ ʧʨʠʙʦʨʳ ʫʩʧʝʰʥʦ ʨʘʙʦʪʘʶʪ ʧʦ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. ʅʘ ʦʬʠʮʠʘʣʴʥʦʤ ʩʘʡʪʝ NASA ʚʳʩʪʘʚʣʝʥ ʧʨʦʛʥʦʟ 

ʦ ʨʘʙʦʪʝ ʩʧʫʪʥʠʢʘ ʝʱʝ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ. ʇʨʘʚʜʘ, ʥʝ ʚʩʝ ʧʨʠʙʦʨʳ ʩʝʡʯʘʩ ʫʩʧʝʰʥʦ 

ʬʫʥʢʮʠʦʥʠʨʫʶʪ. ɼʘʥʥʳʝ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʧʨʦʜʦʣʞʘʶʪ ʧʦʩʪʫʧʘʪʴ ʩ ʯʝʪʳʨʝʭ ʠʟ ʰʝʩʪʠ ʧʨʠʙʦʨʦʚ: AIRS, 

AMSU, CERES ʠ MODIS. ɼʘʥʥʳʝ ʧʦʥʠʞʝʥʥʦʛʦ ʢʘʯʝʩʪʚʘ ʪʘʢʞʝ ʧʨʦʜʦʣʞʘʝʪ ʧʝʨʝʜʘʚʘʪʴ AMSR-E. ʐʝʩʪʦʡ 

ʧʨʠʙʦʨ HSB ʫʩʧʝʰʥʦ ʧʨʦʨʘʙʦʪʘʣ ʚʩʝʛʦ ʜʝʚʷʪʴ ʤʝʩʷʮʝʚ ʠ ʦʪʢʣʶʯʠʣʩʷ ʫʞʝ ʚ ʬʝʚʨʘʣʝ 2003 ʛʦʜʘ. 

ɺ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤʳ EOS 18 ʜʝʢʘʙʨʷ 1999 ʛ. ʙʳʣ ʟʘʧʫʱʝʥ ʩʧʫʪʥʠʢ EOS-AM1 (ʧʦʜ ʥʘʟʚʘʥʠʝʤ 

Terra) ʩ ʠʩʧʳʪʘʪʝʣʴʥʦʛʦ ʧʦʣʠʛʦʥʘ ʘʚʠʘʙʘʟʳ ɺʘʥʜʝʥʙʝʨʛ, ʂʘʣʠʬʦʨʥʠʷ. ʉʧʫʪʥʠʢ ʜʦʩʪʘʚʣʝʥ ʚ ʢʦʩʤʦʩ ʥʘ 

ʨʘʢʝʪʝ-ʥʦʩʠʪʝʣʝ Atlas IIAS. Terra ʙʳʣ ʚʳʚʝʜʝʥ ʥʘ ʩʦʣʥʝʯʥʦ-ʩʠʥʭʨʦʥʥʫʶ ʧʦʣʷʨʥʫʶ ʦʨʙʠʪʫ ʚʳʩʦʪʦʡ 705 

ʢʤ ʧʦʜ ʫʛʣʦʤ 98Á ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʵʢʚʘʪʦʨʫ. ʉʧʫʪʥʠʢ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʩʤ. ʪʘʙʣ. 1.1).  

ʅʘ ʩʧʫʪʥʠʢʝ Terra ʫʩʪʘʥʦʚʣʝʥʦ ʩʧʝʮʠʘʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʠʟʫʯʝʥʠʷ ʚʩʝʭ ʯʝʪʳʨʝʭ ʩʬʝʨ ʥʘʰʝʡ ʧʣʘʥʝʪʳ, ʘ ʪʘʢʞʝ ʠʟʫʯʝʥʠʷ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʢʘʢ ʮʝʣʦʩʪʥʦʡ 

ʩʠʩʪʝʤʳ. ʇʦʩʨʝʜʩʪʚʦʤ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʘʧʧʘʨʘʪʫʨʳ ʚʝʜʝʪʩʷ ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʟʝʤʥʦʡ ʘʪʤʦʩʬʝʨʦʡ, 

ʧʦʚʝʨʭʥʦʩʪʴʶ ʩʫʰʠ, ʦʢʝʘʥʘʤʠ ʠ ʨʘʜʠʘʮʠʦʥʥʳʤʠ ʩʦʩʪʘʚʣʷʶʱʠʤʠ (ʵʥʝʨʛʠʝʡ ʠ ʩʚʝʪʦʤ).  

Terra ʦʜʥʦʚʨʝʤʝʥʥʦ ʠʟʫʯʘʝʪ ʦʙʣʘʢʘ, ʚʦʜʷʥʦʡ ʧʘʨ, ʤʝʣʢʠʝ ʯʘʩʪʠʮʳ ʚ ʘʪʤʦʩʬʝʨʝ (ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ 

"ʘʵʨʦʟʦʣʴʥʳʝ" ʠʣʠ ʚʟʚʝʰʝʥʥʳʝ ʯʘʩʪʠʮʳ), ʩʣʝʜʦʚʳʝ ʛʘʟʳ, ʧʦʚʝʨʭʥʦʩʪʴ ʩʫʰʠ ʠ ʩʚʦʡʩʪʚʘ ʦʢʝʘʥʠʯʝʩʢʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʥʠʤʠ ʠ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʨʘʜʠʘʮʠʦʥʥʳʡ ʙʘʣʘʥʩ ɿʝʤʣʠ. ʂʨʦʤʝ 

ʪʦʛʦ, Terra ʥʘʙʣʶʜʘʝʪ ʠʟʤʝʥʝʥʠʷ ʚ ʨʘʜʠʘʮʠʦʥʥʦʤ ʙʘʣʘʥʩʝ ɿʝʤʣʠ - ʵʪʦ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʪʫʧʘʶʱʝʡ ʵʥʝʨʛʠʠ 

ʦʪ ʉʦʣʥʮʘ ʤʠʥʫʩ ʦʪʨʘʞʝʥʥʘʷ ʵʥʝʨʛʠʷ ʩʦʣʥʝʯʥʦʛʦ ʩʚʝʪʘ ʠ ʩʦʙʩʪʚʝʥʥʦʝ ʠʟʣʫʯʘʝʤʦʝ ʪʝʧʣʦ ʧʣʘʥʝʪʳ.  

ʕʪʦʪ ʩʧʫʪʥʠʢ - ʩʦʚʤʝʩʪʥʳʡ ʧʨʦʝʢʪ ʪʨʝʭ ʜʝʨʞʘʚ: ʉʐɸ, ʗʧʦʥʠʠ ʠ ʂʘʥʘʜʳ. ʅʘ ʩʧʫʪʥʠʢʝ ʫʩʪʘʥʦʚʣʝʥʦ 

ʧʷʪʴ ʥʝʟʘʚʠʩʠʤʳʭ ʜʘʪʯʠʢʦʚ, ʪʨʠ ʠʟ ʢʦʪʦʨʳʭ ʧʨʝʜʦʩʪʘʚʣʝʥʳ ʉʐɸ (Clouds and the Earthôs Radiant Energy 

System (CERES), Multi-angle Imaging SpectroRadiometer (MISR), ʠ Moderate-resolution Imaging 

Spectroradiometer (MODIS)), ʦʜʠʥ ʗʧʦʥʠʝʡ (the Advanced Spaceborne Thermal Emission and Reflection 

Radiometer (ASTER)) ʠ ʝʱʸ ʦʜʠʥ ï ʂʘʥʘʜʦʡ (Measurements of Pollution In The Troposphere (MOPITT)) [95]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʧʫʪʥʠʢ ʫʩʧʝʰʥʦ ʦʩʫʱʝʩʪʚʣʷʝʪ ʩʚʦʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʙʝʟ ʩʫʱʝʩʪʚʝʥʥʳʭ 

ʪʝʭʥʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ. ʇʨʦʛʥʦʟʠʨʫʝʤʦʝ ʧʨʝʢʨʘʱʝʥʠʝ çʞʠʟʥʠè ʣʝʪʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʧʦ ʜʘʥʥʳʤ NASA 

ʩʦʩʪʘʚʣʷʝʪ ʪʘʢʞʝ, ʢʘʢ ʠ ʜʣʷ ʩʧʫʪʥʠʢʘ Aqua, ʥʘʯʘʣʦ 20-ʭ ʛʦʜʦʚ 21 ʚʝʢʘ. ʆʧʝʨʘʮʠʦʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ: 

ASTER, CERES, MODIS, MISR ʠ MOPITT ʨʘʙʦʪʘʶʪ ʭʦʨʦʰʦ, ʧʨʘʚʜʘ ʩ ʧʝʨʠʦʜʠʯʝʩʢʠʤʠ ʩʙʦʷʤʠ ʚ 

ʧʦʩʪʫʧʣʝʥʠʠ ʠ ʢʘʯʝʩʪʚʝ ʜʘʥʥʳʭ. ɼʘʥʥʳʝ ʢʦʨʦʪʢʦʚʦʣʥʦʚʦʛʦ ʠʥʬʨʘʢʨʘʩʥʦʛʦ ʧʦʨʪʘ (SWIR) ASTER 

ʥʝʜʦʩʪʫʧʥʳ. 
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1.3.8 ʈʘʜʠʦʤʝʪʨ MODIS. 

ʆʜʥʦʡ ʠʟ ʟʘʜʘʯ ʜʘʥʥʦʡ ʨʘʙʦʪʳ, ʙʳʣ ʘʥʘʣʠʟ ʛʦʜʦʚʦʛʦ ʭʦʜʘ ʠ ʤʥʦʛʦʣʝʪʥʠʭ ʠʟʤʝʥʝʥʠʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʚ ʛʦʨʦʜʝ ʄʦʩʢʚʘ. ɼʣʷ ʵʪʦʛʦ ʥʘʤ ʙʳʣʠ ʥʝʦʙʭʦʜʠʤʳ 

ʨʝʛʫʣʷʨʥʳʝ ʜʘʥʥʳʝ ʦ ʪʝʤʧʝʨʘʪʫʨʝ ʧʦʚʝʨʭʥʦʩʪʠ ʨʝʛʠʦʥʘ. ʈʘʜʠʦʤʝʪʨ MODIS, ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʥʘ ʜʚʫʭ 

ʩʧʫʪʥʠʢʘʭ Terra ʠ Aqua, ʷʚʣʷʝʪʩʷ ʥʘʠʣʫʯʰʠʤ ʠʩʪʦʯʥʠʢʦʤ ʪʘʢʠʭ ʜʘʥʥʳʭ. ʅʝʦʩʧʦʨʠʤʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ 

ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʠʭ ʜʦʩʪʫʧʥʦʩʪʴ, ʧʦʩʢʦʣʴʢʫ ʚʩʝ ʧʨʦʜʫʢʪʳ ʜʘʥʥʦʛʦ ʘʧʧʘʨʘʪʘ ʨʘʟʤʝʱʝʥʳ ʚ ʦʪʢʨʳʪʦʤ 

ʜʦʩʪʫʧʝ ʥʘ ʩʘʡʪʝ EarthData [120].  

ʉʧʝʢʪʨʘʣʴʥʳʡ ʨʘʜʠʦʤʝʪʨ ʧʨʦʠʟʚʦʜʠʪ ʩʲʝʤʢʫ ʚ ʧʦʣʦʩʝ 2330 ʢʤ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚ 36 ʩʧʝʢʪʨʘʣʴʥʳʭ 

ʟʦʥʘʭ ʚʠʜʠʤʦʛʦ, ʙʣʠʞʥʝʛʦ, ʩʨʝʜʥʝʛʦ ʠ ʪʝʧʣʦʚʦʛʦ ʠʥʬʨʘʢʨʘʩʥʦʛʦ ʜʠʘʧʘʟʦʥʘʭ ʩ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ 

ʨʘʟʨʝʰʝʥʠʝʤ 250, 500 ʠ ʥʘʜ ʩʫʰʝʡ 1000 ʤʝʪʨʦʚ ʠ ʨʘʜʠʦʤʝʪʨʠʯʝʩʢʠʤ ʨʘʟʨʝʰʝʥʠʝʤ 12 ʙʠʪ. 

ʉʲʝʤʦʯʥʘʷ ʩʠʩʪʝʤʘ MODIS ʧʦʩʪʘʚʣʷʝʪ ʧʦʪʨʝʙʠʪʝʣʶ ʧʨʦʜʫʢʪʳ ʨʘʟʣʠʯʥʦʛʦ ʫʨʦʚʥʷ ʦʙʨʘʙʦʪʢʠ. ʂ 

ʥʠʤ ʦʪʥʦʩʷʪʩʷ: 

- ʙʘʟʦʚʳʝ ʧʨʦʜʫʢʪʳ ʫʨʦʚʥʝʡ ʦʙʨʘʙʦʪʢʠ ʦʪ Level0 ʜʦ Level1B; 

- ʪʝʤʘʪʠʯʝʩʢʠʝ ʧʨʦʜʫʢʪʳ ʜʣʷ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ; 

- ʢʦʥʝʯʥʳʝ ʧʨʦʜʫʢʪʳ ʜʣʷ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ɹʘʟʦʚʳʝ ʧʨʦʜʫʢʪʳ 

ɹʘʟʦʚʳʝ ʧʨʦʜʫʢʪʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʢʦʩʤʠʯʝʩʢʠʝ ʩʥʠʤʢʠ ʥʘ ʧʝʨʚʦʡ ʩʪʘʜʠʠ ʠʭ ʦʙʨʘʙʦʪʢʠ, 

ʥʘʯʠʥʘʷ ʦʪ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ çʩʳʨʳʭè ʜʘʥʥʳʭ, ʧʨʠʭʦʜʷʱʠʭ ʩʦ ʩʧʫʪʥʠʢʘ ʚ ʚʠʜʝ ʯʠʩʣʦʚʦʡ ʤʘʪʨʠʮʳ 

ʟʥʘʯʝʥʠʡ, ʠ ʟʘʢʘʥʯʠʚʘʷ ʜʘʥʥʳʤʠ, ʧʨʦʰʝʜʰʠʤʠ ʛʝʦʛʨʘʬʠʯʝʩʢʫʶ ʧʨʠʚʷʟʢʫ ʠ ʢʘʣʠʙʨʦʚʢʫ. ʂ ʙʘʟʦʚʳʤ 

ʧʨʦʜʫʢʪʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ: 

1. ʇʨʦʜʫʢʪʳ ʫʨʦʚʥʷ Level0 (ʬʘʡʣʳ PDS) ï ʧʝʨʚʠʯʥʳʝ çʩʳʨʳʝè ʜʘʥʥʳʝ, ʟʘʧʠʩʘʥʥʳʝ ʚ ʚʠʜʝ ʮʠʬʨ ʚ 

ʜʚʦʠʯʥʦʡ ʩʠʩʪʝʤʝ ʠʩʯʠʩʣʝʥʠʷ, ʪʦ ʝʩʪʴ ʚ ʪʦʤ ʚʠʜʝ, ʢʘʢ ʦʥʠ ʬʦʨʤʠʨʫʶʪʩʷ ʥʘ ʙʦʨʪʫ ʩʧʫʪʥʠʢʘ. ʊʘʢʠʝ ʜʘʥʥʳʝ 

ʜʦʩʪʫʧʥʳ ʪʦʣʴʢʦ ʜʣʷ ʨʘʙʦʪʥʠʢʦʚ ʧʨʠʝʤʥʦʡ ʩʪʘʥʮʠʠ ʠ ʧʦʜʚʝʨʛʘʶʪʩʷ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʩʧʝʮʠʘʣʴʥʦʡ 

ʦʙʨʘʙʦʪʢʝ ʠ ʧʝʨʝʚʦʜʫ ʚ ʧʨʠʚʳʯʥʳʡ ʜʣʷ ʦʙʳʯʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʬʦʨʤʘʪ. 

2. ʇʨʦʜʫʢʪʳ ʫʨʦʚʥʷ Level1A (ʧʨʦʜʫʢʪ MOD01) ï ʵʪʦ ʨʝʟʫʣʴʪʘʪ ʨʘʩʧʘʢʦʚʢʠ ʜʘʥʥʳʭ ʧʨʝʜʳʜʫʱʝʛʦ 

ʫʨʦʚʥʷ ʚ ʠʝʨʘʨʭʠʯʝʩʢʠʡ ʬʦʨʤʘʪ ʜʘʥʥʳʭ HDF. ʕʪʠ ʜʘʥʥʳʝ ʥʝ ʧʦʜʚʝʨʛʘʶʪʩʷ ʥʠʢʘʢʦʡ ʦʙʨʘʙʦʪʢʝ. 

3. ʇʨʦʜʫʢʪʳ ʫʨʦʚʥʷ Level1B ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʝʟʫʣʴʪʘʪ ʢʘʣʠʙʨʦʚʢʠ ʜʘʥʥʳʭ ʧʨʝʜʳʜʫʱʝʛʦ 

ʫʨʦʚʥʷ. ʇʨʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ ʜʘʥʥʳʭ ʠʟ ʫʨʦʚʥʷ 1ɸ ʚ ʫʨʦʚʝʥʴ 1ɺ ʜʘʥʥʳʝ ʨʘʟʣʠʯʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ 

ʨʘʟʨʝʰʝʥʠʷ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ 4 ʪʠʧʘ ʬʘʡʣʦʚ:  

- MOD021KM (ʜʘʥʥʳʝ ʚʩʝʭ 36 ʢʘʥʘʣʦʚ, ʧʨʠʚʝʜʝʥʥʳʝ ʢ ʨʘʟʨʝʰʝʥʠʶ 1 ʢʤ); 

- MOD02HKM (ʜʘʥʥʳʝ ʩ 1 ʧʦ 7 ʢʘʥʘʣ, ʧʨʠʚʝʜʝʥʥʳʝ ʢ ʨʘʟʨʝʰʝʥʠʶ 500 ʤ); 

- MOD02QKM (ʜʘʥʥʳʝ 1 ʠ 2 ʢʘʥʘʣʦʚ ʩ ʨʘʟʨʝʰʝʥʠʝʤ 250 ʤ);  

- MOD02OBC (ʙʦʨʪʦʚʳʝ ʢʘʣʠʙʨʦʚʦʯʥʳʝ ʜʘʥʥʳʝ). 

ʇʨʠ ʜʘʣʴʥʝʡʰʝʡ ʦʙʨʘʙʦʪʢʝ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʪʝʤʘʪʠʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʢ 

ʠʤʝʶʱʠʤʩʷ ʜʘʥʥʳʤ ʜʦʙʘʚʣʷʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʢʦʪʦʨʘʷ ʧʨʠʚʝʜʝʥʘ ʚ ʪʘʙʣ. 1.2. 
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ʊʘʙʣʠʮʘ 1.2 ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʝʤʘʪʠʯʝʩʢʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʨʦʜʫʢʪʦʚ 

[96] 

ʀʤʷ ʬʘʡʣʘ ʂʦʤʤʝʥʪʘʨʠʡ 

leapsec.dat ʌʘʡʣ ʧʦʧʨʘʚʦʢ ʚʨʝʤʝʥʠ 

GEO_parameters.dat 
ɻʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʘʧʧʘʨʘʪʫʨʳ MODIS, ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʨʠ 

ʨʘʩʯʝʪʝ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʧʨʠʚʷʟʢʠ 

utcpole.dat ʇʘʨʘʤʝʪʨʳ ʜʚʠʞʝʥʠʷ ɿʝʤʣʠ 

de2000.eos 
ʕʬʝʤʝʨʠʜʳ ʢʦʩʤʠʯʝʩʢʠʭ ʪʝʣ, ʠʩʧʦʣʴʟʫʶʱʠʝʩʷ ʧʨʠ ʨʘʩʯʝʪʝ ʧʦʣʦʞʝʥʠʷ 

ʉʦʣʥʮʘ ʠ ʃʫʥʳ 

lwm1_n*x* ʄʘʩʢʘ ʚʦʜʘ-ʩʫʰʘ 

Dem30sec_ n*x* ʎʠʬʨʦʚʘʷ ʤʦʜʝʣʴ ʨʝʣʴʝʬʘ ʩ ʨʘʟʤʝʨʦʤ ʷʯʝʡʢʠ 30 ʫʛʣʦʚʳʭ ʩʝʢʫʥʜ 

ecosystem ʆʩʥʦʚʥʳʝ ʜʘʥʥʳʝ ʦ ʧʦʜʩʪʠʣʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ 

 

4. ʇʨʦʜʫʢʪ MOD03 ï ʵʪʦ ʨʝʟʫʣʴʪʘʪ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʧʨʠʚʷʟʢʠ ʜʘʥʥʳʭ ʩʢʘʥʝʨʘ. ʆʥ ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ 

ʜʘʥʥʳʝ ʦ ʰʠʨʦʪʝ, ʜʦʣʛʦʪʝ ʠ ʚʳʩʦʪʝ ʤʝʩʪʥʦʩʪʠ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ, ʘ ʪʘʢʞʝ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʫʛʣʝ 

ʩʢʘʥʠʨʦʚʘʥʠʷ ʠ ʧʦʣʦʞʝʥʠʷ ʉʦʣʥʮʘ ʥʘʜ ʪʝʨʨʠʪʦʨʠʝʡ. ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʵʪʠʤ ʜʘʥʥʳʤ ʧʨʠʢʣʘʜʳʚʘʝʪʩʷ ʤʘʩʢʘ 

çʚʦʜʘ-ʩʫʰʘè (ʪ.ʝ. ʰʘʙʣʦʥ ʛʨʘʥʠʮ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ) ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʩʚʝʜʝʥʠʷ ʜʣʷ ʢʘʞʜʦʛʦ ʦʪʜʝʣʴʥʦʛʦ 

ʧʠʢʩʝʣʷ ʩ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʨʘʟʨʝʰʝʥʠʝʤ 1 ʢʤ.  

ʊʝʤʘʪʠʯʝʩʢʠʝ ʧʨʦʜʫʢʪʳ ʜʣʷ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʉʫʱʝʩʪʚʫʝʪ 9 ʦʩʥʦʚʥʳʭ ʛʨʫʧʧ ʪʝʤʘʪʠʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ MODIS, ʩʦʟʜʘʥʥʳʭ ʜʣʷ ʥʘʫʯʥʳʭ ʮʝʣʝʡ: 

1. ʄʘʩʢʘ ʦʙʣʘʢʦʚ (MOD35) ï ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʙʣʘʯʥʦʛʦ ʧʦʢʨʦʚʘ ʜʥʝʤ ʠ ʥʦʯʴʶ ʩ ʨʘʟʨʝʰʝʥʠʝʤ 1ʢʤ; 

2. ʈʘʩʪʠʪʝʣʴʥʦʩʪʴ ʠ ʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ (MOD13, 15-17, 43, 44), ʚ ʪʦʤ ʯʠʩʣʝ ʠʭ ʩʦʩʪʦʷʥʠʝ ʠ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʦʧʨʝʜʝʣʷʝʤʳʝ ʧʦ ʚʝʛʝʪʘʮʠʦʥʥʳʤ ʠʥʜʝʢʩʘʤ (NDVI ʠ EVI), ʧʦʣʷʨʠʟʘʮʠʦʥʥʳʝ ʵʬʬʝʢʪʳ ʠ 

ʠʥʜʠʢʘʪʨʠʩʘ ʦʪʨʘʞʝʥʠʷ, ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʪʠʧʘ ʟʝʤʥʦʛʦ ʧʦʢʨʦʚʘ, ʧʝʨʚʠʯʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʠʥʜʝʢʩ ʣʠʩʪʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ LAI, ʜʦʣʷ ʠʟʣʫʯʝʥʠʷ, ʘʙʩʦʨʙʠʨʫʝʤʘʷ ʨʘʩʪʝʥʠʷʤʠ ʧʨʠ 

ʬʦʪʦʩʠʥʪʝʟʝ; 

3. ʇʦʞʘʨʳ ʠ ʪʝʧʣʦʚʳʝ ʘʥʦʤʘʣʠʠ (MOD14) ï ʦʧʝʨʘʪʠʚʥʦʝ ʦʙʥʘʨʫʞʝʥʠʝ ʠ ʤʦʥʠʪʦʨʠʥʛ ʧʨʠʨʦʜʥʳʭ 

(ʣʝʩʥʳʭ) ʧʦʞʘʨʦʚ, ʚʫʣʢʘʥʦʚ ʠ ʜʨʫʛʠʭ ʪʝʧʣʦʚʳʭ ʘʥʦʤʘʣʠʡ ʩ ʨʘʟʨʝʰʝʥʠʝʤ 1 ʢʤ. MODIS ʤʦʞʝʪ 

ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʧʦʞʘʨ ʥʘ ʧʣʦʱʘʜʠ ʤʝʥʝʝ 1 ʢʤ2. ʕʪʦ ʩʪʘʥʦʚʠʪʩʷ ʚʦʟʤʦʞʥʳʤ ʙʣʘʛʦʜʘʨʷ ʨʝʟʢʦʤʫ ʢʦʥʪʨʘʩʪʫ 

ʧʦʞʘʨʘ ʜʘʞʝ ʦʯʝʥʴ ʤʘʣʝʥʴʢʦʡ ʧʣʦʱʘʜʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʦʢʨʫʞʝʥʠʝʤ; 

4. ʄʦʥʠʪʦʨʠʥʛ ʩʥʝʞʥʦʛʦ ʠ ʣʝʜʦʚʦʛʦ ʧʦʢʨʦʚʦʚ (MOD10, 29), ʚ ʪ.ʯ. ʩʧʝʢʪʨʘʣʴʥʘʷ ʠ ʦʪʨʘʞʘʪʝʣʴʥʘʷ 

ʩʧʦʩʦʙʥʦʩʪʴ ʩʥʝʛʘ ʠ ʣʴʜʘ, ʠʭ ʪʝʤʧʝʨʘʪʫʨʘ; 

5. ʊʝʤʧʝʨʘʪʫʨʘ ʧʦʚʝʨʭʥʦʩʪʠ, ʦʧʨʝʜʝʣʷʝʤʘʷ ʜʣʷ ʩʫʰʠ (MOD11) ʠ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ (MOD28) ʩ 

ʨʘʟʨʝʰʝʥʠʝʤ 1 ʢʤ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʪʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ ï 0.3 ï 0.5Á ʜʣʷ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʠ 1 Áʉ ʜʣʷ ʩʫʰʠ; 
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6. ʂʦʥʮʝʥʪʨʘʮʠʷ ʠ ʦʧʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʘʵʨʦʟʦʣʴʥʳʭ ʯʘʩʪʠʮ - ʦʧʪʠʯʝʩʢʘʷ ʧʣʦʪʥʦʩʪʴ, ʠʭ 

ʵʬʬʝʢʪʠʚʥʳʡ ʨʘʜʠʫʩ, ʬʘʟʦʚʦʝ ʩʦʩʪʦʷʥʠʝ, ʚʳʩʦʪʘ ʠ ʪʝʤʧʝʨʘʪʫʨʘ ʚʝʨʭʥʝʡ ʛʨʘʥʠʮʳ; 

7. ʎʚʝʪ ʦʢʝʘʥʠʯʝʩʢʦʡ ʚʦʜʳ (MOD19), ʩʧʝʢʪʨʘʣʴʥʘʷ ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʷʨʢʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ ʦʢʝʘʥʘ; 

8. ʂʦʥʮʝʥʪʨʘʮʠʷ ʭʣʦʨʦʬʠʣʣʘ (MOD21) ʚ ʧʨʝʜʝʣʘʭ 0.05 ï 50 ʤʛ/ʣ ʜʣʷ ʚʦʜ ʢʣʘʩʩʘ 1 (ʧʨʦʟʨʘʯʥʳʝ); 

9. ʌʣʫʦʨʝʩʮʝʥʮʠʷ ʭʣʦʨʦʬʠʣʣʘ (MOD20) ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʭʣʦʨʦʬʠʣʣʘ ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ 0.5 

ʤʛ/ʣ. 

ʂʦʥʝʯʥʳʝ ʧʨʦʜʫʢʪʳ ʜʣʷ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ʇʦʩʣʝ ʢʦʥʝʯʥʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʨʘʜʠʦʤʝʪʨʘ ʥʘ ʦʩʥʦʚʝ ʧʨʦʜʫʢʪʦʚ ʧʨʝʜʳʜʫʱʝʛʦ ʫʨʦʚʥʷ 

ʧʨʦʠʟʚʦʜʷʪʩʷ ʪʝʤʘʪʠʯʝʩʢʠʝ ʧʨʦʜʫʢʪʳ ʜʣʷ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʆʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʨʘʟʣʠʯʥʳʝ ʪʝʤʘʪʠʯʝʩʢʠʝ ʢʘʨʪʳ ʠ ʩʭʝʤʳ, ʩʦʧʨʦʚʦʞʜʘʝʤʳʝ ʣʝʛʝʥʜʦʡ ʠ ʜʨʫʛʦʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 

ʠʥʬʦʨʤʘʮʠʝʡ, ʘ ʪʘʢʞʝ ʚʝʢʪʦʨʥʳʝ ʬʘʡʣʳ. ʅʘʧʨʠʤʝʨ, ʥʘ ʨʠʩ. 1.21 ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʘʨʪʘ ʨʘʩʯʣʝʥʝʥʥʦʩʪʠ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʚ ʙʘʩʩʝʡʥʝ ʨʝʢʘ ɸʤʘʟʦʥʢʘ ʧʦ ʜʘʥʥʳʤ ʨʘʜʠʦʤʝʪʨʘ MODIS ʦ ʟʥʘʯʝʥʠʠ ʠʥʜʝʢʩʘ 

NDVI. ʋʯʘʩʪʢʠ, ʦʪʤʝʯʝʥʥʳʝ ʢʨʘʩʥʳʤ ʮʚʝʪʦʤ, ʦʪʨʘʞʘʶʪ ʥʦʚʳʝ ʪʝʨʨʠʪʦʨʠʠ ʦʩʚʦʝʥʠʷ ʙʘʩʩʝʡʥʘ ʨʝʢʠ 

ʯʝʣʦʚʝʢʦʤ, ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʫʤʝʥʴʰʝʥʠʝ ʧʣʦʱʘʜʠ ʣʝʩʦʚ ʠ ʩʥʠʞʝʥʠʝ ʠʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ [30]. 

 
ʈʠʩ. 1.21 ʊʝʤʘʪʠʯʝʩʢʘʷ ʢʘʨʪʘ ʬʨʘʛʤʝʥʪʠʨʦʚʘʥʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʙʘʩʩʝʡʥʘ ʨʝʢʠ ɸʤʘʟʦʥʢʠ 

ʧʦ ʜʘʥʥʳʤ ʩʝʟʦʥʥʳʭ ʟʥʘʯʝʥʠʡ NDVI [30] 

 

ʇʨʦʜʫʢʪʳ ʢʦʥʝʯʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʨʘʩʩʯʠʪʘʥʳ ʥʘ ʰʠʨʦʢʠʡ ʢʨʫʛ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʛʦʪʦʚʳ ʢ 

ʠʥʪʝʛʨʘʮʠʠ ʚ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ. 

ʅʘ ʦʩʥʦʚʝ ʤʥʦʛʦʣʝʪʥʠʭ ʙʘʟ ʜʘʥʥʳʭ ʪʘʢʞʝ ʤʦʛʫʪ ʩʦʟʜʘʚʘʪʴʩʷ ʢʘʨʪʳ ʜʠʥʘʤʠʢʠ ʠʣʠ ʧʨʦʛʥʦʟʥʳʝ 

ʢʘʨʪʳ. ʆʥʠ ʧʦʟʚʦʣʷʶʪ ʦʪʩʣʝʜʠʪʴ ʠʟʤʝʥʝʥʠʝ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ ʧʨʦʰʣʦʤ, 

ʥʘʩʪʦʷʱʝʤ ʠ ʙʫʜʫʱʝʤ.  

ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʜʣʷ ʠʟʫʯʝʥʠʷ ʷʚʣʝʥʠʷ ʛʦʨʦʜʩʢʦʛʦ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʠ ʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ 

ʩʪʨʫʢʪʫʨʳ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʧʨʦʜʫʢʪʳ MODIS: MOD021ʂʄ (ʚ ʜʘʥʥʦʤ ʧʨʦʜʫʢʪʝ ʟʘʢʣʶʯʝʥʳ 

ʜʘʥʥʳʝ ʦ ʪʝʤʧʝʨʘʪʫʨʝ ʧʦʚʝʨʭʥʦʩʪʠ) ʠ MOD03 (ʜʘʥʥʳʝ, ʩʦʜʝʨʞʘʱʠʝ ʛʝʦʛʨʘʬʠʯʝʩʢʫʶ ʧʨʠʚʷʟʢʫ). ɼʣʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʧʨʠʤʝʥʝʥʳ ʩʣʝʜʫʶʱʠʝ ʪʝʤʘʪʠʯʝʩʢʠʝ ʧʨʦʜʫʢʪʳ: ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʠ 
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ʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ (MOD13, 15-17, 43, 44), ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪʩʷ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʠʥʜʝʢʩ NDVI ʠ ʠʥʜʝʢʩ 

ʣʠʩʪʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ LAI, ʘ ʪʘʢʞʝ ʤʘʩʢʘ ʦʙʣʘʢʦʚ (MOD35). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟ ʚʩʝʛʦ ʚʳʰʝ ʩʢʘʟʘʥʥʦʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

1. ʉʧʫʪʥʠʢʦʚʳʝ ʜʘʥʥʳʝ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ ʥʘʠʣʫʯʰʠʤ ʦʙʨʘʟʦʤ ʧʦʜʭʦʜʷʪ ʜʣʷ 

ʠʟʫʯʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʙʦʣʴʰʦʛʦ ʥʘʙʦʨʘ ʵʣʝʤʝʥʪʦʚ; 

2. ʉʧʫʪʥʠʢʠ Terra ʠ Aqua ʷʚʣʷʶʪʩʷ ʦʜʥʠʤʠ ʠʟ ʩʘʤʳʭ ʜʦʣʛʦʞʠʚʫʱʠʭ ʥʘ ʦʨʙʠʪʝ ɿʝʤʣʠ ʠ ʥʘʢʦʧʠʣʠ 

ʦʛʨʦʤʥʳʡ ʦʙʲʝʤ ʠʥʬʦʨʤʘʮʠʠ ʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʦʙʦʣʦʯʢʝ ʧʣʘʥʝʪʳ; 

3. ʋʩʪʘʥʦʚʣʝʥʥʳʡ ʥʘ ʵʪʠʭ ʩʧʫʪʥʠʢʘʭ ʨʘʜʠʦʤʝʪʨ MODIS ʧʨʦʜʦʣʞʘʝʪ ʥʦʨʤʘʣʴʥʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ 

ʧʦ ʩʝʡ ʜʝʥʴ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʤʳ ʠʤʝʝʤ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʠʪʴ ʝʞʝʜʥʝʚʥʳʝ ʜʘʥʥʳʝ ʦ 

ʪʝʤʧʝʨʘʪʫʨʝ ʧʦʚʝʨʭʥʦʩʪʠ ʟʘ ʜʦʣʛʦʩʨʦʯʥʳʡ ʧʝʨʠʦʜ ʩ ʜʝʢʘʙʨʷ 1999 ʛʦʜʘ ʧʦ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ; 

4. ɼʣʷ ʮʝʣʝʡ ʨʘʙʦʪʳ ʢʦʩʤʠʯʝʩʢʠʝ ʩʥʠʤʢʠ ʨʘʜʠʦʤʝʪʨʘ MODIS ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʤ 

ʠʩʪʦʯʥʠʢʦʤ ʜʘʥʥʳʭ ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʤʫ ʚʳʩʦʢʦʤʫ ʚʨʝʤʝʥʥʦʤʫ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤʫ 

ʨʘʟʨʝʰʝʥʠʶ, ʘ ʪʦʯʥʦʩʪʴ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʜʘʥʥʳʭ ʦ ʪʝʤʧʝʨʘʪʫʨʝ ʧʦʚʝʨʭʥʦʩʪʠ (1Áʉ) ʷʚʣʷʝʪʩʷ 

ʜʦʩʪʘʪʦʯʥʦʡ ʜʣʷ ʠʟʫʯʝʥʠʷ ʦʙʱʠʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʧʦʣʷ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʄʦʩʢʦʚʩʢʦʛʦ ʨʝʛʠʦʥʘ. 
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ɻʣʘʚʘ 2. ʇʦʚʝʨʭʥʦʩʪʥʳʡ çʦʩʪʨʦʚ ʪʝʧʣʘè ʄʦʩʢʚʳ. 

 

ɺ ʥʘʯʘʣʝ ʜʘʥʥʦʡ ʛʣʘʚʳ ʩʪʦʠʪ ʧʦʚʪʦʨʠʪʴ ʚʳʰʝʩʢʘʟʘʥʥʦʝ. ɼʣʷ ʨʝʰʝʥʠʷ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ, 

ʧʦʩʪʘʚʣʝʥʥʳʭ ʚ ʵʪʦʡ ʨʘʙʦʪʝ, ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʘʥʥʳʝ, ʧʨʠʭʦʜʷʱʠʝ ʩ ʜʚʫʭ ʧʦʣʷʨʥʦ-ʦʨʙʠʪʘʣʴʥʳʭ 

ʩʧʫʪʥʠʢʦʚ Terra ʠ Aqua ʩʝʨʠʠ EOS (Earth Observing System), ʢʦʥʪʨʦʣʠʨʫʝʤʳʝ ʢʦʩʤʠʯʝʩʢʠʤ ʘʛʝʥʪʩʪʚʦʤ 

ʉʐɸ, ʥʘ ʢʦʪʦʨʳʭ ʫʩʪʘʥʦʚʣʝʥ ʨʘʜʠʦʤʝʪʨʘ MODIS. ʊʘʢ ʢʘʢ ʜʘʥʥʘʷ ʘʧʧʘʨʘʪʫʨʘ ʘʥʘʣʦʛʠʯʥʘ ʜʣʷ ʦʙʦʠʭ 

ʩʧʫʪʥʠʢʦʚ, ʩʪʘʥʦʚʠʪʩʷ ʚʦʟʤʦʞʥʳʤ ʨʘʩʰʠʨʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʜʘʥʥʳʭ, ʩʨʘʚʥʝʥʠʝ ʠ ʦʩʨʝʜʥʝʥʠʝ ʠʭ ʜʨʫʛ ʩ 

ʜʨʫʛʦʤ.  

 

2.1 ɼʘʥʥʳʝ ʠ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ. 

ʈʘʜʠʦʤʝʪʨ MODIS ʦʩʫʱʝʩʪʚʣʷʝʪ ʩʲʝʤʢʫ ʚ 36 ʩʧʝʢʪʨʘʣʴʥʳʭ ʢʘʥʘʣʘʭ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ ʚʠʜʠʤʦʡ ʯʘʩʪʠ 

ʩʧʝʢʪʨʘ (ʦʪ 0,45 ʤʢʤ ʜʦ 0,75 ʤʢʤ), ʠ ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʷʭ ʠʥʬʨʘʢʨʘʩʥʦʛʦ ʜʠʘʧʘʟʦʥʘ (ʦʪ 0,75 ʜʦ 14,36 ʤʢʤ). 

ʐʠʨʠʥʘ ʧʦʣʦʩʳ ʩʲʝʤʢʠ ʜʣʷ ʜʘʥʥʦʛʦ ʧʨʠʙʦʨʘ ʩʦʩʪʘʚʣʷʝʪ 2330 ʢʤ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʥʘ ʦʜʥʦʤ 

ʩʥʠʤʢʝ ʚʝʩʴ ʄʦʩʢʦʚʩʢʠʡ ʨʝʛʠʦʥ. ʇʨʘʚʜʘ ʩʫʱʝʩʪʚʝʥʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʷʚʣʷʶʪʩʷ ʨʘʜʠʦʤʝʪʨʠʯʝʩʢʠʝ ʠ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʠʩʢʘʞʝʥʠʷ ʧʨʠ ʧʦʣʦʞʝʥʠʠ ʦʙʲʝʢʪʘ ʥʘ ʢʨʘʷʭ ʧʦʣʦʩʳ ʦʙʟʦʨʘ.  

ʅʘ ʨʠʩ. 2.1 ʩʣʝʚʘ ʠʟʦʙʨʘʞʝʥ ʬʨʘʛʤʝʥʪ ʢʦʩʤʠʯʝʩʢʦʛʦ ʩʥʠʤʢʘ ʟʘ 12.05.2011 ʛʦʜʘ ʩ ʙʦʨʪʘ 

ʢʦʩʤʠʯʝʩʢʦʛʦ ʩʧʫʪʥʠʢʘ Terra, ʥʘ ʢʦʪʦʨʦʤ ʛ. ʄʦʩʢʚʘ ʥʘʭʦʜʠʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʮʝʥʪʨʝ ʧʦʣʦʩʳ ʩʲʝʤʢʠ. 

ʄʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʣʶʙʳʝ ʧʦʤʝʭʠ ʥʘ ʜʘʥʥʦʤ ʫʯʘʩʪʢʝ ʩʥʠʤʢʘ ʦʪʩʫʪʩʪʚʫʶʪ, ʩʥʠʤʦʢ ʯʝʪʢʠʡ ʠ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠ ʧʨʘʚʠʣʴʥʳʡ. ɺ ʧʨʘʚʦʡ ʯʘʩʪʠ ʨʠʩʫʥʢʘ 2.1 ʠʟʦʙʨʘʞʝʥ ʬʨʘʛʤʝʥʪ ʜʨʫʛʦʛʦ ʢʦʩʤʠʯʝʩʢʦʛʦ 

ʩʥʠʤʢʘ, ʩʜʝʣʘʥʥʦʛʦ ʚ ʠʶʥʝ ʪʦʛʦ ʞʝ ʛʦʜʘ, ʛʜʝ ʄʦʩʢʚʘ ʥʘʭʦʜʠʪʩʷ ʫʞʝ ʥʘ ʢʨʘʶ ʧʦʣʦʩʳ ʦʙʟʦʨʘ. ʍʦʨʦʰʦ 

ʚʠʜʥʦ, ʯʪʦ ʚʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ ʬʦʨʤʘ ʛʨʘʥʠʮ ʛʦʨʦʜʘ ʩʠʣʴʥʦ ʠʩʢʘʞʝʥʘ. ɻʦʨʦʜ ʢʘʢ ʙʳ 

ʚʳʪʷʛʠʚʘʝʪʩʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʩ ʩʝʚʝʨʘ ʥʘ ʶʛ, ʧʨʠ ʵʪʦʤ ʩʞʠʤʘʷʩʴ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʩ ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ. ʉʣʝʜʫʝʪ 

ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫʤʝʥʴʰʘʝʪʩʷ ʯʝʪʢʦʩʪʴ ʠʟʦʙʨʘʞʝʥʠʷ, ʘ ʪʝʢʩʪʫʨʘ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʰʝʨʦʭʦʚʘʪʦʡ ʩ 

ʤʥʦʞʝʩʪʚʦʤ ʧʦʚʪʦʨʝʥʠʡ ʠ ʜʫʙʣʠʨʦʚʘʥʠʝʤ ʧʦʣʦʩ ʩʲʝʤʢʠ. ʇʦʤʠʤʦ ʚʩʝʛʦ ʧʨʦʯʝʛʦ, ʦʯʝʥʴ ʯʘʩʪʦ ʚʦʟʥʠʢʘʶʪ 

ʧʨʦʧʫʩʢʠ ʜʘʥʥʳʭ, ʢʦʛʜʘ ʚ ʤʘʪʨʠʮʝ ʜʘʥʥʳʭ ʨʷʜ ʧʠʢʩʝʣʝʡ ʩʦ ʟʥʘʯʝʥʠʷʤʠ ʯʝʨʝʜʫʝʪʩʷ ʩ ʨʷʜʦʤ, ʛʜʝ ʢʘʞʜʦʤʫ 

ʧʠʢʩʝʣʶ ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʟʥʘʯʝʥʠʝ çʥʝʪ ʜʘʥʥʳʭè. ɺ ʤʝʩʪʘʭ, ʛʜʝ ʯʝʪʢʦ ʚʳʨʘʞʝʥʦ ʜʫʙʣʠʨʦʚʘʥʠʝ ʧʦʣʦʩ 

ʧʨʦʭʦʞʜʝʥʠʷ ʩʢʘʥʝʨʘ ʚ ʤʘʪʨʠʮʝ ʜʘʥʥʳʭ ʦ ʪʝʤʧʝʨʘʪʫʨʝ ʧʦʚʝʨʭʥʦʩʪʠ ʪʘʢʞʝ ʠʥʦʛʜʘ ʥʘʙʣʶʜʘʶʪʩʷ 

ʧʦʚʪʦʨʝʥʠʷ ʟʥʘʯʝʥʠʡ. ɺʩʝ ʵʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʦʰʠʙʢʘʤ ʚ ʨʘʩʯʝʪʘʭ ʩʨʝʜʥʝʡ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ 

ʚʥʫʪʨʠ ʛʦʨʦʜʘ. ʂʘʢ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʥʘ ʜʘʥʥʦʤ ʬʨʘʛʤʝʥʪʝ ʩʥʠʤʢʘ ʧʨʦʠʟʦʰʣʦ ʫʜʚʦʝʥʠʝ ʠʟʦʙʨʘʞʝʥʠʷ ʧʘʨʢʘ 

ʀʟʤʘʡʣʦʚʦ (ʧʦʢʘʟʘʥʦ ʢʨʘʩʥʳʤʠ ʩʪʨʝʣʢʘʤʠ), ʘ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʛʦʨʦʜʘ ʦʪʯʝʪʣʠʚʦ ʟʘʤʝʪʥʳ ʥʝʩʢʦʣʴʢʦ 

ʧʦʣʦʩ ʨʘʜʠʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʤʝʭ. 

ɼʣʷ ʚʳʯʠʩʣʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦ ʜʘʥʥʳʤ ʨʘʜʠʦʤʝʪʨʘ MODIS ʠʩʧʦʣʴʟʦʚʘʣʩʷ 

ʩʪʘʥʜʘʨʪʥʳʡ ʧʨʦʜʫʢʪ Land Surface Temperature (LST). ʊʝʤʧʝʨʘʪʫʨʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʥʝʤ, ʢʘʢ ʦʙʲʷʩʥʷʣʦʩʴ 

ʨʘʥʝʝ, ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʠʩʭʦʜʷ ʠʟ ʩʧʝʢʪʨʘʣʴʥʦʡ ʷʨʢʦʩʪʠ ʜʚʫʭ ʢʘʥʘʣʦʚ ʩʲʝʤʢʠ 31 ʠ 32 ʩ ʜʣʠʥʘʤʠ ʚʦʣʥ 

10,78ï11,28 ʠ 11,77ï12,27 ʤʢʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʂʘʣʠʙʨʦʚʢʘ ʜʘʥʥʳʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 
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ʰʠʨʦʪʳ ʤʝʩʪʥʦʩʪʠ, ʟʝʥʠʪʥʦʛʦ ʫʛʣʘ ʨʘʜʠʦʤʝʪʨʘ ʠ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ. ʊʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ 

ʧʨʠ ʵʪʦʤ ʩʦʩʪʘʚʣʷʝʪ ʧʦ ʧʨʦʝʢʪʥʳʤ ʜʘʥʥʳʤ Ñ1Áʉ. 

 

  
ʈʠʩ. 2.1 ʇʨʠʤʝʨʳ ʬʨʘʛʤʝʥʪʦʚ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ. ʉʣʝʚʘ ʢʦʩʤʠʯʝʩʢʠʡ ʩʥʠʤʦʢ ʟʘ 12.05.2011 ï ʄʦʩʢʚʘ 

ʥʘʭʦʜʠʪʩʷ ʚ ʮʝʥʪʨʝ ʧʦʣʦʩʳ ʩʲʝʤʢʠ; ʉʧʨʘʚʘ ʢʦʩʤʠʯʝʩʢʠʡ ʩʥʠʤʦʢ ʟʘ 02.06.2011 ï ʄʦʩʢʚʘ ʥʘ ʢʨʘʶ ʧʦʣʦʩʳ. 

ʂʨʘʩʥʳʤʠ ʩʪʨʝʣʢʘʤʠ ʧʦʢʘʟʘʥ ʧʨʠʤʝʨ ʜʫʙʣʠʨʦʚʘʥʠʷ ʠʟʦʙʨʘʞʝʥʠʷ [120] 

 

ʇʨʠ ʨʘʙʦʪʝ ʩ ʜʘʥʥʳʤʠ ʦ ʪʝʤʧʝʨʘʪʫʨʝ ʧʦʚʝʨʭʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʪʨʠ ʧʨʦʜʫʢʪʘ ʨʘʜʠʦʤʝʪʨʘ 

MODIS ï ʬʘʡʣ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʧʨʠʚʷʟʢʠ MOD03, ʬʘʡʣ ʩʦʜʝʨʞʘʱʠʡ ʜʘʥʥʳʝ ʦ ʩʧʝʢʪʨʘʣʴʥʦʡ ʷʨʢʦʩʪʠ ʚʦ 

ʚʩʝʭ ʢʘʥʘʣʘʭ ʩʲʝʤʢʠ ʨʘʜʠʦʤʝʪʨʘ c ʨʘʟʨʝʰʝʥʠʝʤ ʚ 1 ʢʤ MOD021KM ʠ, ʥʘʢʦʥʝʮ, ʬʘʡʣ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ 

ʚ ʩʝʙʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʪʝʤʧʝʨʘʪʫʨʝ ʧʦʚʝʨʭʥʦʩʪʠ ʩʫʰʠ MOD11. ɺʩʝ ʵʪʠ ʜʘʥʥʳʝ 

ʥʘʭʦʜʷʪʩʷ ʚ ʦʪʢʨʳʪʦʤ ʜʦʩʪʫʧʝ ʚ ʘʨʭʠʚʝ ʦʬʠʮʠʘʣʴʥʦʛʦ ʧʦʩʪʘʚʱʠʢʘ ʜʘʥʥʳʭ ʥʘ ʦʬʠʮʠʘʣʴʥʦʤ ʩʘʡʪʝ 

ʢʦʩʤʠʯʝʩʢʦʛʦ ʘʛʝʥʪʩʪʚʘ NASA [120]. 

ɽʩʣʠ ʛʦʚʦʨʠʪʴ ʧʨʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʟʨʝʰʝʥʠʝ ʜʘʥʥʳʭ ʦ ʪʝʤʧʝʨʘʪʫʨʝ ʧʦʚʝʨʭʥʦʩʪʠ, ʪʦ ʦʥʦ 

ʩʦʩʪʘʚʣʷʝʪ 1 ʢʤ ʧʨʠ ʨʘʜʠʦʤʝʪʨʠʯʝʩʢʦʤ ʨʘʟʨʝʰʝʥʠʠ 12 ʙʠʪ. ʊʘʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʚʧʦʣʥʝ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ 

ʠʟʫʯʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʧʦʣʷ ʄʦʩʢʦʚʩʢʦʛʦ ʨʝʛʠʦʥʘ.  

ɼʣʷ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ ʨʘʜʠʦʤʝʪʨʦʤ MODIS ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ 

ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʨʘʟʨʘʙʦʪʘʥʥʦʝ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʮʝʥʪʨʦʤ ʉʢʘʥɽʢʩ. ʇʨʦʛʨʘʤʤʘ 

ScanEx Image Processor (SIP) ʧʦʟʚʦʣʷʝʪ ʨʘʙʦʪʘʪʴ ʩ ʨʘʟʣʠʯʥʳʤʠ ʬʦʨʤʘʪʘʤʠ ʜʘʥʥʳʭ ɼɿɿ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʚʳʩʦʢʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ ʩʢʦʨʦʩʪʴ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʦʧʝʨʘʮʠʡ. ɹʦʣʴʰʠʥʩʪʚʦ ʦʧʝʨʘʮʠʡ ʚ ʜʘʥʥʦʡ 

ʧʨʦʛʨʘʤʤʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʳ ʠ ʥʝ ʪʨʝʙʫʶʪ ʦʪ ʧʦʣʴʟʦʚʘʪʝʣʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʡ. 

ʇʨʠʤʝʥʷʝʪʩʷ ʵʪʘ ʧʨʦʛʨʘʤʤʘ ʜʣʷ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʟʘʜʘʯ, ʦʪ ʧʨʦʩʪʳʭ, ʪʘʢʠʭ ʢʘʢ ʩʦʩʪʘʚʣʝʥʠʝ ʤʦʟʘʠʢ 

ʩʥʠʤʢʦʚ ʠ ʨʘʙʦʪʘ ʩ ʩʠʥʪʝʟʦʤ ʢʘʥʘʣʦʚ, ʜʦ ʩʣʦʞʥʳʭ ʟʘʜʘʯ ʧʦʩʪʨʦʝʥʠʷ ʪʝʤʘʪʠʯʝʩʢʠʭ ʢʘʨʪ ʥʘ ʦʩʥʦʚʝ 

ʢʣʘʩʩʠʬʠʢʘʮʠʡ ʦʙʲʝʢʪʦʚ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ. ʇʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ ʚ ʧʨʦʛʨʘʤʤʝ ScanEx 

Image Processor ʧʦʣʫʯʠʣʠʩʴ ʪʘʙʣʠʮʳ ʩ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦ ʠʩʩʣʝʜʫʝʤʦʡ 
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ʪʝʨʨʠʪʦʨʠʠ ʚ ʬʦʨʤʘʪʝ exl. ʆʜʥʘ ʷʯʝʡʢʘ ʪʘʙʣʠʮʳ ʦʪʦʙʨʘʞʘʝʪ ʪʝʤʧʝʨʘʪʫʨʫ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʛʨʘʜʫʩʘʭ 

ʂʝʣʴʚʠʥʘ ʚ ʦʜʥʦʤ ʧʠʢʩʝʣʝ ʩʥʠʤʢʘ, ʪʦ ʝʩʪʴ ʦʩʨʝʜʥʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʥʘ 1 ʢʤ2 ʧʣʦʱʘʜʠ. 

ʗʯʝʡʢʠ ʩʦ ʟʥʘʯʝʥʠʷʤʠ -9999 - ʵʪʦ ʧʠʢʩʝʣʠ, ʛʜʝ ʧʦ ʪʝʤ ʠʣʠ ʠʥʳʤ ʧʨʠʯʠʥʘʤ ʜʘʥʥʳʝ ʦʪʩʫʪʩʪʚʫʶʪ. 

ʏʘʱʝ ʚʩʝʛʦ ʪʘʢʠʝ ʟʥʘʯʝʥʠʷ ʧʦʷʚʣʷʶʪʩʷ ʚ ʧʠʢʩʝʣʷʭ, ʧʝʨʝʢʨʳʪʳʭ ʦʙʣʘʢʘʤʠ, ʠʥʜʫʩʪʨʠʘʣʴʥʦʡ ʜʳʤʢʦʡ ʠʣʠ 

ʰʣʝʡʬʘʤʠ ʦʪ ʧʦʞʘʨʦʚ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʛʦʨʦʜʘ ʧʦʯʪʠ ʚ ʧʦʣʦʚʠʥʝ ʩʣʫʯʘʝʚ (ʚ 48%) 

ʦʪʦʙʨʘʥʥʳʭ ʩʥʠʤʢʦʚ ʚʦʟʥʠʢʘʝʪ ʥʝʙʦʣʴʰʘʷ ʦʙʣʘʩʪʴ ʦʪʩʫʪʩʪʚʠʷ ʜʘʥʥʳʭ, ʭʦʪʷ ʩʘʤ ʩʥʠʤʦʢ ʧʨʦʠʟʚʝʜʝʥ ʚ 

ʧʨʘʢʪʠʯʝʩʢʠ ʙʝʟʦʙʣʘʯʥʳʭ ʫʩʣʦʚʠʷʭ (ʨʠʩ. 2.2). ʊʘʢʦʝ ʷʚʣʝʥʠʝ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʩʠʣʴʥʦʡ ʠʥʜʫʩʪʨʠʘʣʴʥʦʡ 

ʜʳʤʢʦʡ ʥʘʜ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʴʶ ʛʦʨʦʜʘ ʠʟ-ʟʘ ʘʢʪʠʚʥʦʛʦ ʜʚʠʞʝʥʠʷ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʠ ʟʘʤʝʜʣʝʥʥʦʛʦ 

ʚʦʟʜʫʭʦʦʙʤʝʥʘ. ʆʩʦʙʝʥʥʦ ʯʘʩʪʦ ʧʨʦʧʫʩʢʠ ʧʦʷʚʣʷʶʪʩʷ ʥʘ ʣʝʪʥʠʭ ʩʥʠʤʢʘʭ, ʘ ʥʘ ʟʠʤʥʠʭ ʛʦʨʘʟʜʦ ʨʝʞʝ. 

ʊʘʢʠʝ ʟʥʘʯʝʥʠʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʫʜʘʣʷʣʠʩʴ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʜʘʥʥʳʭ. 

 

 

ʈʠʩ. 2.2 ʆʙʣʘʩʪʴ ʟʥʘʯʝʥʠʡ çʥʝʪ ʜʘʥʥʳʭè ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʛʦʨʦʜʘ. ʂʨʘʩʥʘʷ ʣʠʥʠʷ ï ʵʪʦ ʛʨʘʥʠʮʘ ʛʦʨʦʜʘ; ʯʝʨʥʳʝ 

ʢʚʘʜʨʘʪʳ ï ʵʪʦ ʧʠʢʩʝʣʠ ʩʦ ʟʥʘʯʝʥʠʝʤ çʥʝʪ ʜʘʥʥʳʭè 

ʇʨʠ ʠʤʝʶʱʝʤʩʷ ʫ ʩʥʠʤʢʦʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤ ʨʘʟʨʝʰʝʥʠʠ ʚ ʨʘʩʯʝʪʥʦʡ ʩʝʪʢʝ ʧʨʠ ʙʝʟʦʙʣʘʯʥʳʭ 

ʫʩʣʦʚʠʷʭ ʦʢʘʟʳʚʘʝʪʩʷ 1002 ʷʯʝʡʢʠ ʩʦ ʟʥʘʯʝʥʠʷʤʠ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ (ʨʠʩ. 2.3), ʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ 45 955 ʷʯʝʝʢ. ʕʪʦ ʯʠʩʣʦ ʚʦ ʤʥʦʛʦ ʨʘʟ ʧʨʝʚʦʩʭʦʜʠʪ ʧʣʦʪʥʦʩʪʴ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ 

ʩʝʪʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʄʦʩʢʦʚʩʢʦʛʦ ʨʝʛʠʦʥʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʚʩʝ ʪʦʥʢʦʩʪʠ ʠʟʤʝʥʝʥʠʷ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʧʦʣʷ.  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʨʘʩʯʝʪʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦ ʜʘʥʥʳʤ ʩʧʫʪʥʠʢʦʚ ʚ ʙʦʣʴʰʠʥʩʪʚʝ 

ʩʣʫʯʘʝʚ ʤʳ ʧʦʣʫʯʘʝʤ ʪʝʤʧʝʨʘʪʫʨʫ ʠʤʝʥʥʦ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʆʜʥʘʢʦ, ʝʩʣʠ ʛʦʚʦʨʠʪʴ ʦ 

ʛʦʨʦʜʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ ʩ ʧʣʦʪʥʦʡ ʤʥʦʛʦʵʪʘʞʥʦʡ ʟʘʩʪʨʦʡʢʦʡ ʠʣʠ ʣʝʩʥʳʭ ʤʘʩʩʠʚʘʭ ʩ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ 

ʩʦʤʢʥʫʪʦʩʪʠ ʢʨʦʥ, ʧʨʠ ʨʘʩʯʝʪʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ ʤʳ ʧʦʣʫʯʘʝʤ ʪʝʤʧʝʨʘʪʫʨʫ ʠʤʝʥʥʦʛʦ ʚʝʨʭʥʝʛʦ 

ʩʣʦʷ ʵʪʠʭ ʪʠʧʦʚ, ʪʦ ʝʩʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʢʨʦʥ ʜʝʨʝʚʴʝʚ ʠʣʠ ʢʨʳʰ ʟʜʘʥʠʡ. ʊʘʢʦʝ ʠʟʤʝʨʝʥʠʝ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ 

ʢ ʟʘʚʳʰʝʥʠʶ ʟʥʘʯʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʛʦʨʦʜʩʢʦʛʦ çʦʩʪʨʦʚʘ ʪʝʧʣʘè, ʪʘʢ ʢʘʢ ʪʝʤʧʝʨʘʪʫʨʘ ʢʨʳʰ ʟʜʘʥʠʡ ʠ 
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ʩʦʦʨʫʞʝʥʠʡ ʚ ʛʦʨʦʜʝ ʟʘʚʝʜʦʤʦ ʚʳʰʝ, ʥʝʞʝʣʠ ʪʝʤʧʝʨʘʪʫʨʘ ʪʨʘʥʩʧʠʨʠʨʫʶʱʠʭ ʢʨʦʥ ʜʝʨʝʚʴʝʚ ʚ ʩʝʣʴʩʢʦʡ 

ʠʣʠ ʧʨʠʛʦʨʦʜʥʦʡ ʤʝʩʪʥʦʩʪʠ.  

 

 

ʈʠʩ. 2.3. ʇʨʠʤʝʨ ʨʘʩʯʝʪʥʦʡ ʤʘʪʨʠʮʳ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʠ ʘʙʩʦʣʶʪʥʦ ʙʝʟʦʙʣʘʯʥʳʭ ʫʩʣʦʚʠʷʭ. ʏʠʩʣʦ 

ʦʪʜʝʣʴʥʳʭ ʷʯʝʝʢ ï 1002 

 

2.2 ɺʨʝʤʷ ʧʨʦʣʝʪʘ ʩʧʫʪʥʠʢʦʚ. 

ʉʧʫʪʥʠʢʠ Terra ʠ Aqua ʧʨʦʣʝʪʘʶʪ ʥʘʜ ʎʝʥʪʨʘʣʴʥʦʡ ʈʦʩʩʠʝʡ ʜʚʘ ʨʘʟʘ ʚ ʩʫʪʢʠ: ʚ ʜʥʝʚʥʳʝ ʠ ʥʦʯʥʳʝ 

ʯʘʩʳ (ʪʨʝʢʠ ʧʨʦʣʝʪʘ ʩʧʫʪʥʠʢʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 2.4). ʕʪʦ ʩʪʘʥʦʚʠʪʩʷ ʚʦʟʤʦʞʥʳʤ ʙʣʘʛʦʜʘʨʷ 

ʧʨʠʧʦʣʷʨʥʦʡ ʦʨʙʠʪʝ ʜʘʥʥʳʭ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ. ʆʜʥʘʢʦ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʪʦʣʴʢʦ 

ʜʥʝʚʥʳʝ ʩʥʠʤʢʠ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʠʭ ʜʦʩʪʫʧʥʦʩʪʴʶ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʠ ʚʠʟʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʦʙʣʘʯʥʦʩʪʠ. 

ʀʤʝʥʥʦ ʥʘʣʠʯʠʝ ʧʣʦʪʥʦʛʦ ʦʙʣʘʯʥʦʛʦ ʧʦʢʨʦʚʘ ʦʛʨʘʥʠʯʠʚʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʩʥʠʤʢʦʚ, ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʘʥʘʣʠʟʘ.  

 

ʈʠʩ. 2.4 ʊʨʝʢʠ ʧʨʦʣʝʪʦʚ ʩʧʫʪʥʠʢʦʚ 02.06.2011: ʚʝʨʭ ï ʩʧʫʪʥʠʢ Terra; ʥʠʟ ï ʩʧʫʪʥʠʢ Aqua [120] 
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ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʦʪʙʦʨʘ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʚʠʟʫʘʣʴʥʳʭ ʢʦʥʪʨʦʣʴ 

ʢʦʣʠʯʝʩʪʚʘ ʦʙʣʘʢʦʚ. ʂʘʞʜʳʡ ʩʥʠʤʦʢ ʄʦʩʢʦʚʩʢʦʛʦ ʨʝʛʠʦʥʘ ʩ ʦʙʦʠʭ ʩʧʫʪʥʠʢʦʚ ʟʘ ʧʝʨʠʦʜ ʩ 2000 ʧʦ 2020 

ʧʨʦʩʤʘʪʨʠʚʘʣʩʷ ʥʘ ʚʠʜʠʤʦʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ʚ ʫʩʣʦʚʠʷʭ ʦʙʣʘʯʥʦʩʪʠ ʠ ʦʢʦʥʯʘʪʝʣʴʥʦʝ ʠʩʢʣʶʯʝʥʠʝ 

ʩʥʠʤʢʦʚ ʩʦ ʩʧʣʦʰʥʳʤ ʦʙʣʘʯʥʳʤ ʧʦʢʨʦʚʦʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʟʘ 21 ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʠʟ 15342 ʠʤʝʶʱʠʭʩʷ 

ʜʥʝʚʥʳʭ ʩʥʠʤʢʦʚ ʫʩʣʦʚʥʦ ʧʨʠʛʦʜʥʳʤʠ ʢ ʘʥʘʣʠʟʫ, ʪʦ ʝʩʪʴ ʝʩʣʠ ʭʦʪʷ ʙʳ ʯʘʩʪʴ ʄʦʩʢʚʳ ʠ ʄʦʩʢʦʚʩʢʦʛʦ 

ʨʝʛʠʦʥʘ ʩʚʦʙʦʜʥʘ ʦʪ ʧʣʦʪʥʦʛʦ ʦʙʣʘʯʥʦʛʦ ʧʦʢʨʦʚʘ, ʦʢʘʟʘʣʠʩʴ ʚʩʝʛʦ 2112 ʩʥʠʤʢʘ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 13,8 %.  

ɺ ʪʘʙʣʠʮʝ 2.1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʷʜʳ ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʘʥʘʣʠʟʘ ʩʥʠʤʢʦʚ ʟʘ 2013 ʛʦʜ, ʢʦʛʜʘ ʄʦʩʢʚʘ 

ʥʘʭʦʜʠʪʩʷ ʚ ʙʝʟʦʙʣʘʯʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘ ʩʥʠʤʢʘʭ ʦʙʦʠʭ ʩʧʫʪʥʠʢʦʚ. ɼʣʷ ʢʘʞʜʦʛʦ ʩʣʫʯʘʷ ʧʨʠʚʝʜʝʥʦ ʚʨʝʤʷ 

ʧʨʦʣʝʪʘ ʧʦ ʚʨʝʤʝʥʠ UTC (Universal Time Coordinated), ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʨʝʤʝʥʠ ɻʨʠʥʚʠʯʩʢʦʛʦ 

ʤʝʨʠʜʠʘʥʘ. ɾʝʣʪʳʤ ʮʚʝʪʦʤ ʦʪʤʝʯʝʥʳ ʧʨʠʤʝʨʳ ʪʝʭ ʜʥʝʡ, ʢʦʛʜʘ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʧʨʦʣʝʪʘʤʠ ʩʧʫʪʥʠʢʦʚ 

ʩʦʩʪʘʚʣʷʝʪ ʚʩʝʛʦ 10 ʤʠʥʫʪ.  

 

ʊʘʙʣ. 2.1 ɺʨʝʤʷ ʧʨʦʣʝʪʘ ʩʧʫʪʥʠʢʦʚ ʥʘʜ ʪʝʨʨʠʪʦʨʠʝʡ ʄʦʩʢʚʳ ʚ 2013 ʛʦʜʫ ʥʘ ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʘʥʘʣʠʟʘ ʩʥʠʤʢʘʭ, 

ʧʦʣʫʯʝʥʥʳʭ ʩ ʜʚʫʭ ʩʧʫʪʥʠʢʦʚ 

  ɼʘʪʘ  25.01 18.02 21.02 25.02 26.02 02.03 04.03 05.03 22.03 

ɺʨʝʤʷ 

ʧʨʦʣʝʪʘ 

ʩʧʫʪʥʠʢʘ ʧʦ 

UTC 

ʊʝʨʨʘ 9:10 8:20 8:50 8:25 9:10 8:45 8:30 9:15 8:20 

ɸʢʚʘ 9:20 10:10 10:40 10:15 9:20 10:35 10:20 9:25 10:10 

  ɼʘʪʘ  29.03 10.04 11.04 12.04 17.04 23.04 07.05 08.05 02.06 

ɺʨʝʤʷ 

ʧʨʦʣʝʪʘ 

ʩʧʫʪʥʠʢʘ ʧʦ 

UTC 

ʊʝʨʨʘ 8:25 8:50 7:55 8:40 8:55 8:20 8:30 9:15 9:10 

ɸʢʚʘ 10:15 10:40 9:45 10:30 10:45 10:10 10:20 9:25 9:20 

  ɼʘʪʘ  24.06 26.06 30.06 02.07 09.08 11.08 14.10 18.11 10.12 

ɺʨʝʤʷ 

ʧʨʦʣʝʪʘ 

ʩʧʫʪʥʠʢʘ ʧʦ 

UTC 

ʊʝʨʨʘ 8:30 8:20 9:35 9:20 8:45 8:30 8:30 9:00 8:25 

ɸʢʚʘ 10:20 10:10 9:45 9:30 10:35 10:20 10:20 10:50 10:15 

 

ʂʘʢ ʧʨʘʚʠʣʦ ʪʘʢʘʷ ʩʠʪʫʘʮʠʷ ʩʢʣʘʜʳʚʘʝʪʩʷ ʚ ʦʜʥʦ ʠ ʪʦ ʞʝ ʚʨʝʤʷ ʚ ʨʘʡʦʥʝ ʦʪ 9 ʜʦ 10 ʯʘʩʦʚ UTC. ʕʪʦ 

ʦʙʲʷʩʥʷʝʪʩʷ ʧʦʚʪʦʨʷʝʤʦʩʪʴʶ ʪʨʝʢʦʚ ʧʨʦʣʝʪʘ ʩʧʫʪʥʠʢʘ. ɽʩʣʠ ʛʦʚʦʨʠʪʴ ʚ ʮʝʣʦʤ ʦ ʚʨʝʤʝʥʠ ʧʨʦʣʝʪʘ, ʪʦ 

ʩʧʫʪʥʠʢ Terra ʧʨʦʣʝʪʘʝʪ ʥʘʜ ʄʦʩʢʦʚʩʢʠʤ ʨʝʛʠʦʥʦʤ ʩʘʤʦʝ ʨʘʥʥʝʝ ʚ 7:50 ʧʦ UTC, ʘ ʩʘʤʦʝ ʧʦʟʜʥʝʝ ʚ 9:55 

(ʪ.ʝ. ʩ 10:50 ʜʦ 12:55 ʧʦ ʄʦʩʢʦʚʩʢʦʤʫ ʚʨʝʤʝʥʠ), ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ Aqua, ʧʨʦʣʝʪʘʶʱʠʡ ʩʣʝʜʦʤ, ʧʨʦʠʟʚʦʜʠʪ 

ʩʘʤʫʶ ʨʘʥʥʶʶ ʬʦʪʦʛʨʘʬʠʶ ʚ 9:20, ʘ ʩʘʤʫʶ ʧʦʟʜʥʶʶ ʚ 11:05 ʧʦ UTC (ʩ 11:20 ʜʦ 14:05 ʯʘʩʦʚ ʧʦ 

ʄʦʩʢʦʚʩʢʦʤʫ ʚʨʝʤʝʥʠ). ʕʪʦ ʚʨʝʤʷ ʩʯʠʪʘʝʪʩʷ ʧʦʟʜʥʠʤ ʫʪʨʦʤ. ɸ ʢʘʢ ʠʟʚʝʩʪʥʦ ʠʤʝʥʥʦ ʚ ʫʪʨʝʥʥʠʝ ʯʘʩʳ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʤʠʥʠʤʘʣʴʥʘ. ʊʦ ʝʩʪʴ ʪʘʢʦʝ ʚʨʝʤʷ ʧʨʦʣʝʪʘ ʩʧʫʪʥʠʢʘ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʟʘʥʠʞʝʥʠʶ ʟʥʘʯʝʥʠʡ. 

ʀʥʦʛʜʘ ʄʦʩʢʦʚʩʢʠʡ ʨʝʛʠʦʥ ʦʢʘʟʳʚʘʝʪʩʷ ʨʘʟʜʝʣʝʥʥʳʤ ʠ ʝʛʦ ʯʘʩʪʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ ʜʚʫʭ ʨʘʟʥʳʭ 

ʩʮʝʥʘʭ ʦʜʥʦʛʦ ʧʨʦʣʝʪʘ ʩʧʫʪʥʠʢʘ. ʅʘʧʨʠʤʝʨ, ʶʞʥʘʷ ʯʘʩʪʴ ʄʦʩʢʚʳ ʠ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʦʢʘʟʳʚʘʣʘʩʴ ʥʘ 

ʩʥʠʤʢʝ, ʧʨʦʠʟʚʝʜʝʥʥʦʤ ʚ 8:30, ʘ ʩʝʚʝʨʥʘʷ ʥʘ ʩʥʠʤʢʝ ʩ ʜʘʪʠʨʦʚʢʦʡ ʚʨʝʤʝʥʠ 8:35 ʧʦ UTC. ɺ ʪʘʢʠʭ ʩʣʫʯʘʷʭ 
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ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʩʣʠʷʥʠʝ ʩʮʝʥ, ʪʦ ʝʩʪʴ ʩʦʩʪʘʚʣʝʥʠʝ ʤʦʟʘʠʢʠ ʩʥʠʤʢʦʚ, ʠ ʪʦʣʴʢʦ ʧʦʪʦʤ ʧʨʦʠʟʚʦʜʠʣʩʷ ʨʘʩʯʝʪ 

ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʇʨʠ ʨʘʙʦʪʝ ʩ ʜʘʥʥʳʤʠ ʩʧʫʪʥʠʢʦʚ ʪʨʝʙʫʝʪʩʷ ʨʝʰʠʪʴ ʮʝʣʳʡ ʨʷʜ ʤʝʪʦʜʠʯʝʩʢʠʭ ʚʦʧʨʦʩʦʚ:  

1. ʆʮʝʥʠʪʴ ʚʣʠʷʥʠʝ ʨʘʟʤʝʨʘ ʦʙʣʘʩʪʠ ʦʩʨʝʜʥʝʥʠʷ ʜʘʥʥʳʭ ʥʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ 

çʦʩʪʨʦʚʘ ʪʝʧʣʘè; 

2. ɺʳʷʚʠʪʴ ʧʦʨʦʛʦʚʦʝ ʟʥʘʯʝʥʠʝ ʧʦʢʨʳʪʠʷ ʩʥʠʤʢʘ ʦʙʣʘʢʘʤʠ, ʧʨʠ ʢʦʪʦʨʦʤ ʘʥʘʣʠʟ çʦʩʪʨʦʚʘ 

ʪʝʧʣʘè ʚʦʟʤʦʞʝʥ ʠ ʥʝ ʧʨʠʚʦʜʠʪ ʢ ʦʰʠʙʢʘʤ ʚ ʨʘʩʯʝʪʘʭ;  

3.  ʇʨʦʚʝʩʪʠ ʩʨʘʚʥʝʥʠʝ ʩ ʜʘʥʥʳʤʠ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʩʝʪʠ ʦ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʟʜʫʭʘ ʠ 

ʧʦʚʝʨʭʥʦʩʪʠ; 

4. ʆʧʨʝʜʝʣʠʪʴ ʩʤʝʱʝʥʠʝ ʦʮʝʥʦʢ ʩʨʝʜʥʝʩʫʪʦʯʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʦʩʪʨʦʚʘ 

ʪʝʧʣʘ ʠʟ-ʟʘ ʜʥʝʚʥʦʛʦ ʚʨʝʤʝʥʠ ʧʨʦʣʝʪʘ ʩʧʫʪʥʠʢʦʚ;  

5. ʇʨʦʠʟʚʝʩʪʠ ʦʮʝʥʢʫ ʩʤʝʱʝʥʠʷ ʩʨʝʜʥʝʤʝʩʷʯʥʳʭ ʠ ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʟʥʘʯʝʥʠʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʠʟ-ʟʘ ʚʣʠʷʥʠʷ ʘʥʪʠʮʠʢʣʦʥʘʣʴʥʳʭ ʫʩʣʦʚʠʡ, ʧʨʠ ʢʦʪʦʨʳʭ ʦʙʣʘʢʘ ʦʪʩʫʪʩʪʚʫʶʪ ʠ ʜʘʥʥʳʝ ʦ ʪʝʤʧʝʨʘʪʫʨʝ 

ʧʦʚʝʨʭʥʦʩʪʠ ʜʦʩʪʫʧʥʳ [32].  

 

2.3 ɸʥʘʣʠʟ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʟʥʘʯʝʥʠʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʚ ʄʦʩʢʚʝ. 

ʇʦʩʣʝ ʦʧʠʩʘʥʠʷ ʦʩʥʦʚʥʳʭ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ ʛʦʨʦʜʩʢʦʛʦ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʧʨʠʩʪʫʧʠʤ ʢ ʨʘʟʙʦʨʫ 

ʠʟʣʦʞʝʥʥʳʭ ʚʳʰʝ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʦʙʨʘʙʦʪʢʠ ʩʧʫʪʥʠʢʦʚʳʭ ʜʘʥʥʳʭ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʟʘʜʘʯʘʤ 

ʜʘʥʥʦʡ ʨʘʙʦʪʳ. 

ʇʝʨʚʘʷ ʚʘʞʥʘʷ ʧʨʦʙʣʝʤʘ - ɻ ʪʦ ʦʮʝʥʢʘ ʠʟʤʝʥʯʠʚʦʩʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʥʪʝʥʩʠʚʥʦʩʪʠ çʦʩʪʨʦʚʘ ʪʝʧʣʘè 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʙʦʨʘ ʛʨʘʥʠʮ ʛʦʨʦʜʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ ʠ ʦʙʣʘʩʪʠ ʩʨʘʚʥʝʥʠʷ. ɺʩʝ ʵʪʦ ʩʚʦʜʠʪʩʷ ʢ ʦʮʝʥʢʝ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʘʨʘʤʝʪʨʘ I (ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ñʦʩʪʨʦʚʘ ʪʝʧʣʘò) ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ.  

ʏʪʦʙʳ ʫʩʪʘʥʦʚʠʪʴ ʩʪʝʧʝʥʴ ʫʩʪʦʡʯʠʚʦʩʪʠ I ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʙʳʣʠ ʚʳʙʨʘʥʳ ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ 

ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʄʦʩʢʚʳ ʠ ʦʢʨʫʞʘʶʱʝʡ ʝʝ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ.  

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ñʦʩʪʨʦʚʘ ʪʝʧʣʘò ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʨʘʥʠʮ ʛʦʨʦʜʘ, ʄʦʩʢʚʘ ʙʳʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʨʝʭ ʨʘʟʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʷʭ ʛʨʘʥʠʮ. ʂʘʢ 

ʛʦʚʦʨʠʣʦʩʴ ʚʳʰʝ, ʚ ʛʣʘʚʝ 1, ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ñʦʩʪʨʦʚʘ ʪʝʧʣʘò ʩʪʦʣʠʮʳ 

ʙʳʣʠ ʚʳʙʨʘʥʳ ʜʝʡʩʪʚʦʚʘʚʰʠʝ ʜʦ 2011 ʛʦʜʘ ʛʨʘʥʠʮʳ ʛʦʨʦʜʘ,  

ɺʪʦʨʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ - ʵʪʦ ʄʦʩʢʚʘ ʢʘʢ ʧʨʷʤʦʫʛʦʣʴʥʠʢ, ʟʘʭʚʘʪʳʚʘʶʱʠʡ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʛʦʨʦʜʘ ʚ 

ʪʨʘʜʠʮʠʦʥʥʳʭ ʛʨʘʥʠʮʘʭ, ʥʦ ʚʳʭʦʜʷʱʠʡ ʩʚʦʠʤʠ ʫʛʣʘʤʠ ʟʘ ʝʛʦ ʧʨʝʜʝʣʳ, ʠʤʝʶʱʠʡ ʧʣʦʱʘʜʴ 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʨʘʚʥʫʶ ʧʣʦʱʘʜʠ ʨʝʘʣʴʥʳʭ ʛʨʘʥʠʮ ʛʦʨʦʜʘ, ʯʪʦ ʩʦʩʪʘʚʠʣʦ 1030 ʢʤ2 (ʨʠʩ. 2.5).  

ʂʘʢ ʤʦʞʥʦ ʫʚʠʜʝʪʴ, ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʳʡ ʠ ʶʛʦ-ʟʘʧʘʜʥʳʡ ʫʛʦʣ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ ʚʦʰʣʠ ʪʝʨʨʠʪʦʨʠʠ, 

ʷʚʥʦ ʦʪʣʠʯʘʶʱʠʝʩʷ ʧʦ ʩʚʦʠʤ ʩʚʦʡʩʪʚʘʤ ʦʪ ʛʦʨʦʜʩʢʦʡ ʟʘʩʪʨʦʡʢʠ. ʕʪʦ ʚʦʩʪʦʯʥʘʷ ʯʘʩʪʴ ʣʝʩʦʧʘʨʢʘ ʃʦʩʠʥʳʡ 

ʦʩʪʨʦʚ, ʘ ʪʘʢʞʝ ʣʝʩʥʳʝ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʫʛʦʜʴʷ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʧʨʠʛʦʨʦʜʥʦʡ ʪʝʨʨʠʪʦʨʠʠ 
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ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ʊʨʝʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ - ʄʦʩʢʚʘ ʚʤʝʩʪʝ ʩ ʧʨʠʩʦʝʜʠʥʝʥʥʦʡ ʚ 2012 ʛʦʜʫ ʪʝʨʨʠʪʦʨʠʝʡ 

ʅʦʚʦʡ ʄʦʩʢʚʳ.  

 

ʈʠʩ. 2.5 ʇʨʝʜʩʪʘʚʣʝʥʠʷ ʛʨʘʥʠʮ ʛʦʨʦʜʘ ʄʦʩʢʚʘ. ʂʨʘʩʥʳʡ ʧʨʷʤʦʫʛʦʣʴʥʠʢ ʦʪʦʙʨʘʞʘʝʪ ʢʚʘʜʨʘʪʥʳʝ ʛʨʘʥʠʮʳ ʛʦʨʦʜʘ, ʩʠʥʷʷ 

ʣʠʥʠʷ - ʛʨʘʥʠʮʘ ʄʦʩʢʚʳ ʜʦ 2011 ʛ., ʟʝʣʝʥʘʷ - ʛʨʘʥʠʮʳ ʅʦʚʦʡ ʄʦʩʢʚʳ. 

 

ɿʘ ʦʙʣʘʩʪʴ ʩʨʘʚʥʝʥʠʷ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʙʳʣ ʚʳʙʨʘʥ ʧʨʷʤʦʫʛʦʣʴʥʠʢ, ʦʧʠʩʘʥʥʳʡ ʚʦʢʨʫʛ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʛʨʘʥʠʮ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ (ʥʘ ʨʠʩʫʥʢʝ ʨʠʩ. 2.6 ʠʟʦʙʨʘʞʝʥʘ ʩʠʥʠʤ ʮʚʝʪʦʤ).  

 

 

ʈʠʩ. 2.6 ʇʨʠʤʝʨʳ ʧʨʦʚʝʜʝʥʠʷ ʛʨʘʥʠʮ ʦʙʣʘʩʪʠ ʩʨʘʚʥʝʥʠʷ 
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ɼʘʥʥʳʡ ʘʥʘʣʠʟ ʧʨʦʠʟʚʦʜʠʣʩʷ ʧʦ ʦʛʨʘʥʠʯʝʥʥʦʡ ʚʳʙʦʨʢʝ ʩʥʠʤʢʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʟʘ ʧʝʨʠʦʜ ʩ 1 ʷʥʚʘʨʷ 

2010 ʛʦʜʘ ʧʦ 31 ʜʝʢʘʙʨʷ 2013 ʛʦʜʘ. ʏʠʩʣʦ ʪʘʢʠʭ ʩʥʠʤʢʦʚ ʩʦʩʪʘʚʠʣʦ ʚʩʝʛʦ 65 ʩ ʦʙʦʠʭ ʩʧʫʪʥʠʢʦʚ. 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʧʘʨʘʤʝʪʨʦʚ I ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ.2.2. ʂʘʢ ʤʦʞʥʦ ʫʚʠʜʝʪʴ, ʯʪʦ ʩʘʤʦʝ ʙʦʣʴʰʦʝ 

ʟʥʘʯʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ñʦʩʪʨʦʚʘ ʪʝʧʣʘò ʧʨʠʥʠʤʘʝʪ ʧʨʠ ʫʯʝʪʝ ʨʝʘʣʴʥʳʭ, ʜʝʡʩʪʚʦʚʘʚʰʠʭ 

ʜʦ 2011 ʛʦʜʘ ʛʨʘʥʠʮ ʩʪʦʣʠʮʳ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ I, ʨʘʩʩʯʠʪʘʥʥʘʷ ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ ʅʦʚʦʡ ʄʦʩʢʚʳ, ʥʠʞʝ ʙʦʣʝʝ 

ʯʝʤ ʚ 2 ʨʘʟʘ. ʇʨʠʯʝʤ ʝʝ ʟʥʘʯʝʥʠʝ ʙʳʣʦ ʤʝʥʴʰʝ ʧʦ ʜʘʥʥʳʤ ʚʩʝʭ ʩʥʠʤʢʦʚ, ʘ ʩʨʝʜʥʷʷ ʨʘʟʥʠʮʘ ʩʦʩʪʘʚʠʣʘ 1,7 

Üʉ ʧʨʠ ʩʪʘʥʜʘʨʪʥʦʤ ʦʪʢʣʦʥʝʥʠʠ 1,0 Üʉ. ʂʨʦʤʝ ʪʦʛʦ ʩʨʝʜʥʝʛʦʜʦʚʳʝ ʟʥʘʯʝʥʠʷ I ʜʣʷ ʄʦʩʢʚʳ ʚ ʥʦʚʳʭ 

ʛʨʘʥʠʮʘʭ ʩʣʘʙʦ ʠʟʤʝʥʠʣʦʩʴ ʟʘ ʨʘʩʩʤʦʪʨʝʥʥʳʡ ʧʝʨʠʦʜ (ʦʪ 1,2 Üʉ ʚ 2010 ʛʦʜʫ ʜʦ 1,7 Üʉ ʚ 2013). ʕʪʦ ʝʱʝ ʨʘʟ 

ʧʦʜʪʚʝʨʞʜʘʝʪ ʥʝʩʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʚ ʨʘʩʯʝʪʘʭ ʩʦʚʨʝʤʝʥʥʳʭ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʛʨʘʥʠʮ 

ʩʪʦʣʠʮʳ. 

 

ʊʘʙʣ. 2.2 ɿʥʘʯʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʧʨʠ ʫʯʝʪʝ ʨʘʟʣʠʯʥʳʭ ʛʨʘʥʠʮ ʛʦʨʦʜʘ 

  ʀʥʪʝʥʩʠʚʥʦʩʪʴ 

"ʦʩʪʨʦʚʘ ʪʝʧʣʘ" ʚ 

ʛʨʘʥʠʮʘʭ ʄʦʩʢʚʳ ʜʦ 

2011 ʛʦʜʘ 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ "ʦʩʪʨʦʚʘ 

ʪʝʧʣʘ" ʚ ʛʨʘʥʠʮʘʭ 

ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ "ʦʩʪʨʦʚʘ 

ʪʝʧʣʘ" ʚ ʛʨʘʥʠʮʘʭ ʅʦʚʦʡ 

ʄʦʩʢʚʳ 

ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʟʘ 

2010-2013 
3,06 2,67 1,41 

 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʚʥʝʰʥʝʡ ʦʙʣʘʩʪʠ ʩʨʘʚʥʝʥʠʷ, ʪʦ ʜʣʷ ʘʥʘʣʠʟʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ 

ʄʦʩʢʦʚʩʢʠʡ ʨʝʛʠʦʥ ʙʳʣ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʚʠʜʝ ʪʨʝʭ ʨʘʟʣʠʯʥʳʭ ʧʦ ʩʚʦʝʡ ʧʣʦʱʘʜʠ ʬʠʛʫʨ: ʧʨʷʤʦʫʛʦʣʴʥʠʢ, 

ʦʧʠʩʘʥʥʳʡ ʚʦʢʨʫʛ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʛʨʘʥʠʮ ʦʙʣʘʩʪʠ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʄʦʩʢʦʚʩʢʘʷ ʦʙʣʘʩʪʴ ʚ ʝʝ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʛʨʘʥʠʮʘʭ ʠ ʧʨʷʤʦʫʛʦʣʴʥʠʢ, ʚʧʠʩʘʥʥʳʡ ʚ ʨʝʘʣʴʥʳʝ ʛʨʘʥʠʮʳ (ʨʠʩ. 2.6). 

ʇʣʦʱʘʜʴ ʦʧʠʩʘʥʥʦʛʦ ʚʦʢʨʫʛ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʝʸ ʢʨʘʡʥʠʭ ʪʦʯʢʘʭ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ (ʩʠʥʠʡ 

ʧʨʷʤʦʫʛʦʣʴʥʠʢ ʥʘ ʨʠʩʫʥʢʝ) ʩʦʩʪʘʚʣʷʝʪ 94 851 ʢʤ2; ʦʥ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʪʘʢʞʝ ʯʘʩʪʠ ʚʩʝʭ ʧʦʛʨʘʥʠʯʥʳʭ 

ʦʙʣʘʩʪʝʡ (ʊʚʝʨʩʢʦʡ ʠ ʗʨʦʩʣʘʚʩʢʦʡ ʥʘ ʩʝʚʝʨʝ, ɺʣʘʜʠʤʠʨʩʢʦʡ ʠ ʈʷʟʘʥʩʢʦʡ ʥʘ ʚʦʩʪʦʢʝ, ʊʫʣʴʩʢʦʡ ʠ 

ʂʘʣʫʞʩʢʦʡ ʥʘ ʶʛʝ, ʘ ʪʘʢʞʝ ʉʤʦʣʝʥʩʢʦʡ ʥʘ ʟʘʧʘʜʝ). ʄʦʩʢʦʚʩʢʘʷ ʦʙʣʘʩʪʴ ʟʘʥʠʤʘʝʪ ʚʤʝʩʪʝ ʩ ʄʦʩʢʚʦʡ 

ʧʣʦʱʘʜʴ 46 570 ʢʤ2 (ʢʨʘʩʥʘʷ ʛʨʘʥʠʮʘ ʩ ʙʝʣʳʤʠ ʢʨʫʞʦʯʢʘʤʠ), ʘ ʚʧʠʩʘʥʥʳʡ ʚ ʥʝʸ ʧʨʷʤʦʫʛʦʣʴʥʠʢ ï 15 955 

ʢʤ2 (ʞʝʣʪʳʡ ʮʚʝʪ). ʆʥ ʦʭʚʘʪʳʚʘʝʪ ʣʠʰʴ ʙʣʠʞʘʡʰʠʝ ʢ ʩʪʦʣʠʮʝ ʨʘʡʦʥʳ ʦʙʣʘʩʪʠ, ʧʨʠʯʸʤ ʩʘʤʘ ʄʦʩʢʚʘ 

ʥʘʭʦʜʠʪʩʷ ʥʝ ʚ ʝʛʦ ʮʝʥʪʨʝ, ʘ ʩʤʝʱʝʥʘ ʢ ʶʛʦ-ʚʦʩʪʦʢʫ. ʊʘʢʦʡ ʚʳʙʦʨ ʧʣʦʱʘʜʝʡ ʧʦʟʚʦʣʷʝʪ ʥʘʤ ʥʘʠʙʦʣʝʝ 

ʪʦʯʥʦ ʦʮʝʥʠʪʴ ʚʣʠʷʥʠʝ ʚʳʙʦʨʘ ʦʙʣʘʩʪʠ ʩʨʘʚʥʝʥʠʷ ʥʘ ʟʥʘʯʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ çʦʩʪʨʦʚʘ ʪʝʧʣʘè. 

ʀʪʘʢ, ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʪʨʝʭ ʚʘʨʠʘʥʪʦʚ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʧʘʨʘʣʣʝʣʴʥʳʝ ʨʘʩʯʝʪʳ ʟʥʘʯʝʥʠʷ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʜʣʷ ʛʦʨʦʜʘ ʄʦʩʢʚʘ ʚ ʝʝ ʨʝʘʣʴʥʳʭ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʛʨʘʥʠʮʘʭ. ʅʘʙʦʨ 

ʜʘʥʥʳʭ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʪʦʛʦ ʘʥʘʣʠʟʘ ʩʦʩʪʘʚʠʣ 99 ʦʪʜʝʣʴʥʳʭ ʩʥʠʤʢʦʚ ʩ ʜʚʫʭ ʩʧʫʪʥʠʢʦʚ ʟ ʧʝʨʠʦʜ 2009-

2013 ʛʦʜ.  

ʆʢʘʟʘʣʦʩʴ, ʯʪʦ ʧʨʦʚʝʜʸʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʩ ʪʨʝʤʷ ʚʘʨʠʘʥʪʘʤʠ ʛʨʘʥʠʮ ʦʢʨʫʞʘʶʱʝʡ ʩʪʦʣʠʮʫ 

ʪʝʨʨʠʪʦʨʠʠ ʥʝ ʚʳʷʚʠʣʠ ʟʘʤʝʪʥʳʭ ʩʤʝʱʝʥʠʡ ʦʮʝʥʦʢ. ʂʘʢ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʚ ʪʘʙʣʠʮʝ 2.2 ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʩ 
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ʙʦʣʴʰʠʤ ʧʨʷʤʦʫʛʦʣʴʥʠʢʦʤ I = 2,8 Üʉ, ʩ ʨʝʘʣʴʥʦʡ ʛʨʘʥʠʮʝʡ ʦʙʣʘʩʪʠ 2,7 Üʉ, ʘ ʜʣʷ ʤʘʣʝʥʴʢʦʛʦ 

ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ ʩʥʦʚʘ 2,8 Üʉ.  

ʆʜʥʘʢʦ, ʝʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʨʘʟʥʦʩʪʴ ʵʪʠʭ ʟʥʘʯʝʥʠʡ ʦʪ ʩʣʫʯʘʷ ʢ ʩʣʫʯʘʶ (ʪʘʙʣ. 2.3), ʪʦ ʤʦʞʥʦ 

ʟʘʤʝʪʠʪʴ, ʯʪʦ ʦʙʣʘʩʪʴ ʚ ʨʝʘʣʴʥʳʭ ʛʨʘʥʠʮʘʭ ʥʘʠʙʦʣʝʝ ʩʨʝʜʥʝ ʦʪʦʙʨʘʞʘʝʪ ʟʥʘʯʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

çʦʩʪʨʦʚʘ ʪʝʧʣʘè. 

 

ʊʘʙʣ. 2.3 ɿʥʘʯʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʧʨʠ ʫʯʝʪʝ ʨʘʟʣʠʯʥʳʭ ʛʨʘʥʠʮ ʦʙʣʘʩʪʠ 

  

ʀʥʪʝʥʩʠʚʥʦʩʪʴ "ʦʩʪʨʦʚʘ 

ʪʝʧʣʘ". ʆʙʣʘʩʪʴ 

ʩʨʘʚʥʝʥʠʷ - ʨʝʘʣʴʥʳʝ 

ʛʨʘʥʠʮʳ ʄʦʩʢʦʚʩʢʦʡ 

ʦʙʣ. (Iʨ), Áʉ 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ "ʦʩʪʨʦʚʘ 

ʪʝʧʣʘ". ʆʙʣʘʩʪʴ 

ʩʨʘʚʥʝʥʠʷ ï 

ʧʨʷʤʦʫʛʦʣʴʥʠʢ, 

ʚʧʠʩʘʥʥʳʡ ʚ ʨʝʘʣʴʥʳʝ 

ʛʨʘʥʠʮʳ ʦʙʣʘʩʪʠ (Iʤ), Áʉ 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ 

"ʦʩʪʨʦʚʘ ʪʝʧʣʘ". 

ʆʙʣʘʩʪʴ ʩʨʘʚʥʝʥʠʷ ï 

ʧʨʷʤʦʫʛʦʣʴʥʠʢ, 

ʦʧʠʩʘʥʥʳʡ ʚʦʢʨʫʛ 

ʛʨʘʥʠʮ ʦʙʣʘʩʪʠ (Iʙ), Áʉ 

ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ 

ʟʘ 2009-2013 
2,7 2,8 2,8 

 

ʈʘʟʣʠʯʠʷ ʤʘʢʩʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʨʘʟʥʠʮʳ ʤʝʞʜʫ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ ʛʨʘʥʠʮʝʡ ʠ ʙʦʣʴʰʠʤ ʠ ʤʘʣʳʤ 

ʧʨʷʤʦʫʛʦʣʴʥʠʢʘʤʠ ʙʣʠʟʢʦ, ʘ ʨʘʟʙʨʦʩ ʟʥʘʯʝʥʠʡ ʦʜʠʥʘʢʦʚ (ʪʘʙʣ. 2.4). ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʧʨʠ ʩʨʘʚʥʝʥʠʠ 

ʧʘʨʘʤʝʪʨʘ I, ʨʘʩʩʯʠʪʘʥʥʦʛʦ ʜʣʷ ʙʦʣʴʰʦʡ ʠ ʤʘʣʝʥʴʢʦʡ ʦʙʣʘʩʪʠ, ʤʳ ʧʦʣʫʯʘʝʤ ʚ ʩʨʝʜʥʝʤ ʥʫʣʝʚʦʝ ʟʥʘʯʝʥʠʝ, 

ʭʦʪʷ ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦ, ʠ ʨʘʟʙʨʦʩ ʟʥʘʯʝʥʠʡ ʦʪ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʢ ʤʠʥʠʤʘʣʴʥʦʤʫ ʪʘʢʞʝ 

ʚʝʣʠʢ (4,1 Üʉ). ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʵʪʠ ʜʚʝ ʦʙʣʘʩʪʠ ʥʘʠʙʦʣʴʰʠʤ ʦʙʨʘʟʦʤ ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ 

ʧʦ ʩʚʦʝʡ ʩʪʨʫʢʪʫʨʝ. ʇʨʠ ʵʪʦʤ ʙʦʣʴʰʦʡ ʧʨʷʤʦʫʛʦʣʴʥʠʢ ʠʟ-ʟʘ ʩʚʦʝʡ ʙʦʣʴʰʝʡ ʧʣʦʱʘʜʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʪʝʨʨʠʪʦʨʠʠ, ʛʝʦʛʨʘʬʠʯʝʩʢʠ ʦʪʣʠʯʘʶʱʠʝʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʧʦ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʥʘʧʨʠʤʝʨ, ʶʛ 

ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʩʝʚʝʨ ʈʷʟʘʥʩʢʦʡ.  

 

ʊʘʙʣ. 2.4 ʈʘʟʥʠʮʘ ʟʥʘʯʝʥʠʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʨʠ ʨʘʩʯʝʪʘʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʛʨʘʥʠʮ ʦʙʣʘʩʪʠ 

ʩʨʘʚʥʝʥʠʷ 

  Iʨ ï Iʙ Iʨ - Iʤ Iʙ - Iʤ 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ, Áʉ -0,1 -0,1 0,0 

ʉʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ, Áʉ 0,4 0,4 0,7 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ, Áʉ 0,7 1,0 2,5 

ʄʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ, Áʉ -2,1 -1,0 -1,6 

 

ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʵʪʦ ʦʙʱʠʝ ʨʘʟʣʠʯʠʷ ʚʩʝ ʞʝ ʤʘʣʳ, ʠ ʚ ʜʘʣʴʥʝʡʰʝʡ ʨʘʙʦʪʝ ʜʣʷ ʨʘʩʯʝʪʘ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʚ ʢʘʯʝʩʪʚʝ ʦʙʣʘʩʪʠ ʩʨʘʚʥʝʥʠʷ ʙʳʣʦ ʧʨʠʥʷʪʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʦʣʴʰʫʶ ʦʙʣʘʩʪʴ ʩʨʘʚʥʝʥʠʷ. ʊʘʢʦʡ ʚʳʙʦʨ ʦʙʲʷʩʥʷʝʪʩʷ ʥʝʩʢʦʣʴʢʠʤʠ ʦʙʲʝʢʪʠʚʥʳʤʠ 

ʧʨʠʯʠʥʘʤʠ. ɺʦ-ʧʝʨʚʳʭ, ʪʘʢʘʷ ʧʨʦʩʪʘʷ ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ ʬʦʨʤʘ ʦʙʣʘʩʪʠ ʩʨʘʚʥʝʥʠʷ ʙʦʣʝʝ ʦʙʲʝʢʪʠʚʥʘ ʩ 

ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ (ʚʳʷʚʣʝʥʠʝ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʟʦʥʘʣʴʥʦʩʪʠ). ɺʦ-ʚʪʦʨʳʭ, ʛʦʨʦʜ ʄʦʩʢʚʘ ʚ 

ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʥʘʭʦʜʠʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʮʝʥʪʨʝ ʦʙʣʘʩʪʠ ʩʨʘʚʥʝʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʞʘʪʴ ʦʪʢʣʦʥʝʥʠʡ 

ʧʨʠ ʨʘʩʯʝʪʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ñʦʩʪʨʦʚʘ ʪʝʧʣʘò, ʩʚʷʟʘʥʥʳʭ ʩ ʚʣʠʷʥʠʝʤ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ 
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ʟʦʥʘʣʴʥʦʩʪʠ. ʅʘʢʦʥʝʮ, ʚ ʦʙʣʘʩʪʴ ʩʨʘʚʥʝʥʠʷ ʧʦʧʘʜʘʶʪ ʜʨʫʛʠʝ ʢʨʫʧʥʳʝ ʛʦʨʦʜʘ, ʪʘʢʠʝ ʢʘʢ ʈʷʟʘʥʴ ʠ ʊʚʝʨʴ, 

ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪ ʚ ʜʘʣʴʥʝʡʰʝʤ ʚʳʷʚʠʪʴ ʟʘʚʠʩʠʤʦʩʪʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ñʦʩʪʨʦʚʘ ʪʝʧʣʘò ʦʪ 

ʧʣʦʱʘʜʠ ʛʦʨʦʜʘ ʠ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ. 

ɺ ʜʦʧʦʣʥʝʥʠʝ ʙʳʣ ʧʨʦʚʝʜʝʥ ʯʠʩʣʝʥʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʤʠʥʠʤʘʣʴʥʦʡ ʧʣʦʱʘʜʠ 

ʦʙʣʘʩʪʠ ʩʨʘʚʥʝʥʠʷ, ʧʨʠ ʢʦʪʦʨʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʧʨʠʥʠʤʘʝʪ ʫʩʪʦʡʯʠʚʦʝ 

ʟʥʘʯʝʥʠʝ. ʅʘ ʧʨʠʤʝʨʝ ʦʜʥʦʡ ʨʘʩʯʝʪʥʦʡ ʩʝʪʢʠ ʪʝʤʧʝʨʘʪʫʨʳ ʟʘ 06.05.2015 ʧʦ ʜʘʥʥʳʤ ʩʧʫʪʥʠʢʘ Terra ʙʳʣ 

ʧʨʦʠʟʚʝʜʝʥ ʨʘʩʯʝʪ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦ ʢʚʘʜʨʘʪʘʤ, ʛʨʘʥʠʮʳ ʢʦʪʦʨʳʭ ʧʨʦʭʦʜʠʣʠ ʯʝʨʝʟ ʢʘʞʜʳʝ 5 

ʢʤ ʦʪ ʛʨʘʥʠʮʳ ʛʦʨʦʜʘ ʜʦ ʨʘʩʩʪʦʷʥʠʷ ʚ 60 ʢʤ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʦʚʝʜʝʥʠʶ ʛʨʘʥʠʮ ʤʘʣʦʡ ʦʙʣʘʩʪʠ 

ʩʨʘʚʥʝʥʠʷ (ʨʠʩ. 2.7). ʈʘʩʯʝʪ ʧʨʦʠʟʚʦʜʠʣʩʷ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ Microsoft Excel. ɼʘʣʝʝ ʵʪʠ 

ʟʥʘʯʝʥʠʷ ʩʨʘʚʥʠʚʘʣʠʩʴ ʩʦ ʩʨʝʜʥʠʤ ʟʥʘʯʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ ʚʥʫʪʨʠ ʛʦʨʦʜʘ, ʠ ʧʨʦʠʟʚʦʜʠʣʩʷ 

ʨʘʩʯʝʪ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʜʣʷ ʢʘʞʜʦʛʦ ʦʪʜʝʣʴʥʦʛʦ ʩʣʫʯʘʷ (ʪʘʙʣ. 2.5).  

 

  
ʈʠʩ. 2.7 ʈʘʟʙʠʚʢʘ ʨʘʩʯʝʪʥʦʡ ʩʝʪʢʠ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘ ʢʚʘʜʨʘʪʳ, ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʠʥʠʤʘʣʴʥʦʡ ʧʣʦʱʘʜʠ 

ʩʨʘʚʥʝʥʠʷ. ʈʘʟʥʳʤʠ ʮʚʝʪʘʤʠ ʦʙʦʟʥʘʯʘʶʪʩʷ ʢʚʘʜʨʘʪʳ, ʧʨʦʚʝʜʝʥʥʳʝ ʯʝʨʝʟ ʢʘʞʜʳʝ 5 ʢʤ ʦʪ ʛʨʘʥʠʮʳ ʛʦʨʦʜʘ. 

 

ɼʘʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 2.5 ʧʦʢʘʟʳʚʘʶʪ ʥʘʤ, ʯʪʦ ʜʦ ʨʘʩʩʪʦʷʥʠʷ 45 ʢʤ ʦʪ ʛʨʘʥʠʮ ʛʦʨʦʜʘ ʟʥʘʯʝʥʠʝ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ñʦʩʪʨʦʚʘ ʪʝʧʣʘò ʥʝʫʩʪʦʡʯʠʚʦ ʠ ʤʝʥʷʝʪʩʷ ʦʪ 1,8 Üʉ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 5 ʢʤ ʦʪ 

ʄʂɸɼ ʜʦ 2,7 Üʉ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 45 ʢʤ. ʇʨʠ ʜʘʣʴʥʝʡʰʝʤ ʫʜʘʣʝʥʠʠ ʦʙʣʘʩʪʠ ʩʨʘʚʥʝʥʠʷ ʦʪ ʛʨʘʥʠʮ ʛʦʨʦʜʘ 

ʟʥʘʯʠʤʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʟʥʘʯʝʥʠʠ ʧʘʨʘʤʝʪʨʘ I ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ. ʊʘʢʫʶ ʟʘʚʠʩʠʤʦʩʪʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ñʦʩʪʨʦʚʘ ʪʝʧʣʘò ʦʪ ʨʘʟʤʝʨʦʚ ʦʙʣʘʩʪʠ ʩʨʘʚʥʝʥʠʷ ʤʦʞʥʦ ʣʝʛʢʦ ʦʙʲʷʩʥʠʪʴ ʥʘʣʠʯʠʝʤ ʚ 

ʙʣʠʞʘʡʰʝʤ ʦʢʨʫʞʝʥʠʠ ʩʪʦʣʠʮʳ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʢʨʫʧʥʳʭ ʧʨʠʛʦʨʦʜʦʚ ʩ ʧʣʦʪʥʦʡ ʛʦʨʦʜʩʢʦʡ 

ʟʘʩʪʨʦʡʢʦʡ, ʩʦʟʜʘʶʱʠʭ ʩʚʦʡ ʩʦʙʩʪʚʝʥʥʳʡ ñʦʩʪʨʦʚ ʪʝʧʣʘò. ʇʨʠ ʜʘʣʴʥʝʡʰʝʤ ʫʜʘʣʝʥʠʠ ʦʪ ʛʨʘʥʠʮ ʛʦʨʦʜʘ 

ʜʦʣʷ ʟʝʤʝʣʴ ʩ ʝʩʪʝʩʪʚʝʥʥʳʤ ʨʘʩʪʠʪʝʣʴʥʳʤ ʧʦʢʨʦʚʦʤ ʚʦʟʨʘʩʪʘʝʪ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʩʨʝʜʥʝʡ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʦʙʣʘʩʪʠ ʩʨʘʚʥʝʥʠʷ ʠ ʧʨʠʙʣʠʞʝʥʠʝ ʝʝ ʢ ʬʦʥʦʚʳʤ ʟʥʘʯʝʥʠʷʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʝʣʠʯʠʥʘ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʙʣʘʜʘʝʪ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʨʠ ʫʜʘʣʝʥʠʠ ʦʪ 

ʩʪʦʣʠʮʳ ʥʘ 45 ʢʤ ʠ ʙʦʣʝʝ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʧʦʜʦʙʥʦʤ ʘʥʘʣʠʟʝ, ʧʨʦʚʝʜʝʥʥʦʤ ʘʚʪʦʨʘʤʠ ʚ [32] ʥʘ 

ʦʩʥʦʚʝ ʨʘʩʯʝʪʥʦʡ ʩʝʪʢʠ ʪʝʤʧʝʨʘʪʫʨʳ, ʧʦʣʫʯʝʥʥʦʡ ʩ ʜʨʫʛʦʛʦ ʢʦʩʤʠʯʝʩʢʦʛʦ ʩʥʠʤʢʘ, ʵʪʦ ʨʘʩʩʪʦʷʥʠʝ 

ʦʢʘʟʘʣʦʩʴ ʨʘʚʥʳʤ 60 ʢʤ.  
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ʏʪʦ ʢʘʩʘʝʪʩʷ ʩʘʤʦʡ ʄʦʩʢʚʳ, ʪʦ ʟʜʝʩʴ ʚʳʙʦʨ ʛʨʘʥʠʮ ʨʘʩʯʝʪʘ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ ʛʦʨʦʜʩʢʦʡ 

ʩʨʝʜʳ ʦʢʘʟʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ I, ʪʘʢ ʢʘʢ ʪʝʨʤʠʯʝʩʢʘʷ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ 

ʧʦʚʝʨʭʥʦʩʪʠ ʚʥʫʪʨʠ ʛʦʨʦʜʘ ʠ ʝʛʦ ʙʣʠʞʘʡʰʝʤ ʦʢʨʫʞʝʥʠʠ ʚʳʨʘʞʝʥʘ ʩʠʣʴʥʝʝ 

 

ʊʘʙʣ. 2.5 ɿʥʘʯʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʧʨʠ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʫʜʘʣʝʥʥʦʩʪʠ ʦʪ ʛʦʨʦʜʘ 

ʈʘʩʩʪʦʷʥʠʝ ʦʪ 

ʛʨʘʥʠʮʳ ʛʦʨʦʜʘ, ʢʤ 

ʊʝʤʧʝʨʘʪʫʨʘ ʚ ʦʙʣʘʩʪʠ 

ʩʨʘʚʥʝʥʠʷ ʨʘʟʥʦʡ ʧʣʦʱʘʜʠ, Üʉ 

ʊʝʤʧʝʨʘʪʫʨʘ ʚ 

ʄʦʩʢʚʝ, Üʉ 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ 

ʦʩʪʨʦʚʘ ʪʝʧʣʘ, Üʉ 

5 18,6 20,4 1,8 

10 18,4 20,4 1,9 

15 18,2 20,4 2,1 

20 18,1 20,4 2,3 

25 18,0 20,4 2,4 

30 17,9 20,4 2,5 

35 17,8 20,4 2,6 

40 17,7 20,4 2,6 

45 17,7 20,4 2,7 

50 17,7 20,4 2,7 

55 17,7 20,4 2,7 

60 17,7 20,4 2,7 

~140 17,9 20,4 2,5 

 

2.4 ʄʝʪʦʜʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʩʨʘʚʥʝʥʠʡ ʩʧʫʪʥʠʢʦʚʳʭ ʜʘʥʥʳʭ ʦ ʪʝʤʧʝʨʘʪʫʨʝ ʧʦʚʝʨʭʥʦʩʪʠ ʩ 

ʜʘʥʥʳʤʠ ʥʘʟʝʤʥʦʡ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʩʝʪʠ. 

ʆʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʟʘʜʘʯ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʩʪʘʣʘ ʦʮʝʥʢʘ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʨʘʜʠʦʤʝʪʨʠʯʝʩʢʠʭ 

ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʠʟʤʝʨʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ (ʊʉ) ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʢʦʥʪʘʢʪʥʳʤʠ ʠʟʤʝʨʝʥʠʷʤʠ 

ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʨʤʦʤʝʪʨʦʚ ʊʄ-3 ʥʘ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʩʪʘʥʮʠʷʭ. ʈʘʟʫʤʝʝʪʩʷ, 

ʥʫʞʥʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠʥʮʠʧʠʘʣʴʥʦʝ ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ ʪʦʯʝʯʥʳʤʠ ʩʪʘʥʮʠʦʥʥʳʤʠ ʦʮʝʥʢʘʤʠ ʪʝʤʧʝʨʘʪʫʨʳ 

ʧʦʚʝʨʭʥʦʩʪʠ ʊʇ ʠ ʜʘʥʥʳʤʠ ʨʘʜʠʦʤʝʪʨʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ ʊʉ ʩ ʙʦʨʪʘ ʩʧʫʪʥʠʢʦʚ, ʦʩʨʝʜʥʸʥʥʳʤʠ ʧʦ 

ʙʦʣʴʰʦʡ ʧʣʦʱʘʜʠ. ʅʘ ʨʠʩ. 2.8 ʧʨʠʚʝʜʝʥʦ ʦʪʦʙʨʘʞʝʥʠʝ ʧʨʠʤʝʨʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ 

ʩʪʘʥʮʠʠ ʠ ʢʚʘʜʨʘʪʘ ʧʣʦʱʘʜʴʶ 1 ʢʤ2. ʅʘ ʜʘʥʥʦʤ ʧʨʠʤʝʨʝ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʘʷ ʦʙʩʝʨʚʘʪʦʨʠʷ ʄɻʋ 

ʥʘʭʦʜʠʪʩʷ ʚ ʮʝʥʪʨʝ ʢʚʘʜʨʘʪʘ, ʦʜʥʘʢʦ, ʚ ʧʨʦʮʝʩʩʝ ʩʲʝʤʢʠ ʛʨʘʥʠʮʳ ʢʚʘʜʨʘʪʘ ʧʠʢʩʝʣʷ ʤʦʛʫʪ ʩʤʝʱʘʪʴʩʷ. 

ɿʘʤʝʪʠʤ, ʯʪʦ ʪʝʨʨʠʪʦʨʠʷ ʧʣʦʱʘʜʴʶ 1 ʢʤ2 ʠʤʝʝʪ ʥʝʦʜʥʦʨʦʜʥʫʶ ʩʪʨʫʢʪʫʨʫ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʪʝʨʨʠʪʦʨʠʷ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʣʝʩʦʧʘʨʢʦʚʫʶ ʟʦʥʫ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ, ʤʘʣʦʵʪʘʞʥʫʶ ʦʟʝʣʝʥʝʥʥʫʶ ʟʘʩʪʨʦʡʢʫ ʚ 

ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʠ ʧʣʦʪʥʫʶ ʚʳʩʦʪʥʫʶ ʟʘʩʪʨʦʡʢʫ ʥʘ ʶʛʦ-ʟʘʧʘʜʝ. ʊʘʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʩʘʤʦ ʧʦ ʩʝʙʝ 

ʩʦʟʜʘʸʪ ʥʝʠʟʙʝʞʥʳʡ ʨʘʟʙʨʦʩ ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʥʘʟʝʤʥʳʭ ʜʘʥʥʳʭ ʦ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʟʜʫʭʘ ʠ ʧʦʚʝʨʭʥʦʩʪʠ ʠ 

ʢʦʩʤʠʯʝʩʢʠʭ ʜʘʥʥʳʭ.  

ɸʚʪʦʨʦʤ ʧʨʦʚʝʜʝʥʦ ʩʨʘʚʥʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ, ʠʟʤʝʨʝʥʥʦʡ ʥʘ ʚʩʢʦʧʘʥʥʦʡ ʧʣʦʱʘʜʢʝ, 

ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ ʄɻʋ, ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ ʚ 
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ʝʜʠʥʠʯʥʦʤ ʧʠʢʩʝʣʝ ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʧʦʣʦʞʝʥʠʶ ʦʙʩʝʨʚʘʪʦʨʠʠ. ʇʨʠ ʵʪʦʤ 

ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʯʘʩʪʴ ʚʳʙʦʨʢʠ ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʘʥʘʣʠʟʘ ʩʥʠʤʢʦʚ ʟʘ ʧʝʨʠʦʜ 2011-2013 ʛʛ. (163 ʩʥʠʤʢʘ).  

 

 

ʈʠʩ. 2.8 ʇʦʣʦʞʝʥʠʝ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ ʄɻʋ ʠ ʦʪʦʙʨʘʞʝʥʠʝ ʚʦʟʤʦʞʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʧʠʢʩʝʣʷ (ʢʚʘʜʨʘʪ 

ʧʣʦʱʘʜʴʶ 1 ʢʤ2) 

 

ʊʝʤʧʝʨʘʪʫʨʘ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʩʪʘʥʮʠʠ ʄɻʋ ʠʟʤʝʨʷʝʪʩʷ ʚ ʩʨʦʢʠ ʥʘʙʣʶʜʝʥʠʷ 00, 

03, 06, 09, 12, 15, 18 ʠ 21 ʯʘʩ ʧʦ ʤʝʩʪʥʦʤʫ ʚʨʝʤʝʥʠ ʄʦʩʢʚʳ. ɼʣʷ ʥʘʠʙʦʣʝʝ ʪʦʯʥʦʛʦ ʩʦʦʪʥʝʩʝʥʠʷ 

ʨʝʟʫʣʴʪʘʪʦʚ ʜʚʫʭ ʤʝʪʦʜʦʚ ʠʟʤʝʨʝʥʠʷ ʚʳʙʠʨʘʣʩʷ ʪʦʪ ʩʨʦʢ ʥʘʙʣʶʜʝʥʠʷ, ʢʦʪʦʨʳʡ ʥʘʠʙʦʣʝʝ ʙʣʠʟʦʢ ʢʦ 

ʚʨʝʤʝʥʠ ʧʨʦʣʝʪʘ ʩʧʫʪʥʠʢʘ (ʧʨʠʤʝʨ ʧʨʠʚʝʜʝʥ ʚ ʪʘʙʣ. 2.6). ʀʥʦʛʜʘ, ʥʘʧʨʠʤʝʨ, 01.06.2011, ʚʨʝʤʷ ʧʨʦʣʝʪʘ 

ʩʧʫʪʥʠʢʘ Aqua ʧʦʧʘʣʦ ʨʦʚʥʦ ʤʝʞʜʫ ʜʚʫʤʷ ʩʨʦʢʘʤʠ ʥʘʙʣʶʜʝʥʠʷ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ, ʟʘ ʪʝʤʧʝʨʘʪʫʨʫ 

ʧʦʚʝʨʭʥʦʩʪʠ ʧʦ ʜʘʥʥʳʤ ʥʘʟʝʤʥʦʡ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʩʝʪʠ ʧʨʠʥʠʤʘʣʦʩʴ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʤʝʞʜʫ ʜʚʫʤʷ 

ʩʨʦʢʘʤʠ. ʕʪʦ ʥʘʠʙʦʣʝʝ ʦʙʲʝʢʪʠʚʥʦ, ʪʘʢ ʢʘʢ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠʤʝʝʪ ʙʦʣʴʰʫʶ ʠʥʝʨʮʠʦʥʥʦʩʪʴ, ʠ 

ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʩʨʦʢʘʤʠ ʥʘʙʣʶʜʝʥʠʷ ʜʦʩʪʠʛʘʝʪ ʥʝʩʢʦʣʴʢʠʭ ʛʨʘʜʫʩʦʚ, ʦʩʦʙʝʥʥʦ ʚ ʜʥʝʚʥʦʝ ʚʨʝʤʷ. 

ʇʘʨʘʣʣʝʣʴʥʦ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʩʨʘʚʥʝʥʠʝ ʊʉ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʦʟʜʫʭʘ (ʊɺ), ʠʟʤʝʨʝʥʥʦʡ ʚ 

ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʙʫʜʢʝ ʥʘ ʚʳʩʦʪʝ 2 ʤʝʪʨʘ ʥʘ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ ʄɻʋ ʟʘ ʪʦʪ ʞʝ ʧʝʨʠʦʜ 

ʚʨʝʤʝʥʠ. ʇʨʠ ʵʪʦʤ ʫʯʠʪʳʚʘʣʠʩʴ ʜʘʥʥʳʝ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʪʝʨʤʦʛʨʘʬʘ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʦʧʨʝʜʝʣʠʪʴ 

ʪʝʤʧʝʨʘʪʫʨʫ ʩ ʪʦʯʥʦʩʪʴ ʜʦ ʦʜʥʦʛʦ ʯʘʩʘ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʩʨʘʚʥʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʚ ʯʘʩ 

ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʠʡ ʢ ʯʘʩʫ ʧʨʦʣʝʪʘ ʩʧʫʪʥʠʢʦʚ, ʘ ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʩʧʫʪʥʠʢ ʧʨʦʣʝʪʘʣ ʚ ʧʦʣʫʯʘʩʦʚʦʤ 

ʧʨʦʤʝʞʫʪʢʝ ʤʝʞʜʫ ʠʟʤʝʨʝʥʠʷʤʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ, ʙʨʘʣʦʩʴ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʤʝʞʜʫ ʜʚʫʤʷ 

ʦʪʩʯʝʪʘʤʠ. ʈʝʟʫʣʴʪʘʪʳ ʦʙʦʠʭ ʩʨʘʚʥʝʥʠʡ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩ. 2.9.  

ʅʘ ʣʝʚʦʤ ʛʨʘʬʠʢʝ ʦʪʦʙʨʘʞʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦ 

ʜʘʥʥʳʤ ʩʧʫʪʥʠʢʘ. ʄʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʩʚʷʟʴ ʤʝʞʜʫ ʧʘʨʘʤʝʪʨʘʤʠ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʘ. ɺʩʝ ʪʦʯʢʠ 

ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʙʣʠʟʢʦ ʢ ʣʠʥʠʠ ʪʨʝʥʜʘ, ʘ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʜʦʩʪʠʛʘʝʪ ʟʥʘʯʝʥʠʷ 0,99. ʊʘʢʞʝ ʤʳ 

ʚʠʜʠʤ, ʯʪʦ ʩʘʤʘ ʣʠʥʠʷ ʪʨʝʥʜʘ (ʯʝʨʥʘʷ ʞʠʨʥʘʷ ʣʠʥʠʷ ʥʘ ʛʨʘʬʠʢʝ) ʧʨʦʭʦʜʠʪ ʧʨʘʢʪʠʯʝʩʢʠ ʨʦʚʥʦ ʧʦʜ ʫʛʣʦʤ 

45Á ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʦʩʠ ʍ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʠʜʝʘʣʴʥʦʤʫ ʩʦʚʧʘʜʝʥʠʶ ʟʥʘʯʝʥʠʡ. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ 
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ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʣʠʥʝʡʥʦʡ ʨʝʛʨʝʩʩʠʠ k, ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʚ ʜʘʥʥʦʤ ʢʦʥʢʨʝʪʥʦʤ ʩʣʫʯʘʝ ʙʣʠʟʢʦ ʢ 1 ʠ 

ʩʦʩʪʘʚʣʷʝʪ 1,09.  

 

ʊʘʙʣ. 2.6 ɺʨʝʤʷ ʧʨʦʣʝʪ ʩʧʫʪʥʠʢʘ ʠ ʩʨʦʢ ʥʘʙʣʶʜʝʥʠʷ 

ɼʘʪʘ ɺʨʝʤʷ ʧʨʦʣʝʪʘ ʩʧʫʪʥʠʢʘ UTM 
ʄʦʩʢʦʚʩʢʦʝ ʚʨʝʤʷ 

ʧʨʦʣʝʪʘ 
ʉʨʦʢ ʥʘʙʣʶʜʝʥʠʷ 

15.02.2011 9:55 12:55 12:00 

08.03.2011 8:55 11:55 12:00 

09.03.2011 9:10 12:10 12:00 

31.03.2011 10:20 13:20 12:00 

31.03.2011 8:30 11:30 12:00 

01.04.2011 9:15 12:15 12:00 

04.04.2011 9:55 12:55 12:00 

11.05.2011 10:15 13:15 12:00 

12.05.2011 9:10 12:10 12:00 

20.05.2011 10:10 13:10 12:00 

20.05.2011 8:20 11:20 12:00 

23.05.2011 10:40 13:40 15:00 

23.05.2011 8:50 11:50 12:00 

01.06.2011 10:30 13:30 12:00-15:00 

01.06.2011 8:45 11:45 12:00 

06.06.2011 10:50 13:50 15:00 

06.06.2011 9:00 12:00 12:00 

28.07.2011 8:40 11:40 12:00 

15.08.2011 8:25 11:25 12:00 

18.08.2011 8:55 11:55 12:00 

28.08.2011 9:50 12:50 12:00 

23.11.2011 9:50 12:50 12:00 

 

 

ʈʠʩ. 2.9 ʉʨʘʚʥʝʥʠʝ ʨʘʜʠʦʤʝʪʨʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʙʦʨʪʘ ʩʧʫʪʥʠʢʦʚ ʩʦ ʩʪʘʥʮʠʦʥʥʳʤʠ 

ʜʘʥʥʳʤʠ ʦ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʟʜʫʭʘ (ʩʣʝʚʘ) ʠ ʧʦʚʝʨʭʥʦʩʪʠ (ʩʧʨʘʚʘ) ʚ ʄʆ ʄɻʋ, ʚ Üʉ.  ɾʠʨʥʳʝ ʣʠʥʠʠ ï ʣʠʥʝʡʥʳʝ ʪʨʝʥʜʳ; 

ʪʦʥʢʠʝ ʣʠʥʠʠ ï ʩʦʦʪʚʝʪʩʪʚʠʝ çʦʜʠʥ ʢ ʦʜʥʦʤʫè 
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ʏʪʦ ʢʘʩʘʝʪʩʷ ʟʘʚʠʩʠʤʦʩʪʠ ʊʇ ʠ ʊʉ, ʪʦ ʩʚʷʟʴ ʤʝʞʜʫ ʧʘʨʘʤʝʪʨʘʤʠ ʜʦʩʪʘʪʦʯʥʦ ʪʝʩʥʘʷ ʩ 

ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʢʦʨʨʝʣʷʮʠʠ 0,98. ʆʜʥʘʢʦ ʣʠʥʠʷ ʪʨʝʥʜʘ ʩʠʣʴʥʦ ʦʪʢʣʦʥʷʝʪʩʷ ʦʪ çʠʜʝʘʣʴʥʦʛʦè ʧʦʣʦʞʝʥʠʷ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʣʠʥʝʡʥʦʡ ʨʝʛʨʝʩʩʠʠ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʥʝʚʳʩʦʢ ʠ ʩʦʩʪʘʚʣʷʝʪ 0,68. ʆʩʦʙʝʥʥʦ ʷʨʢʦ ʨʘʟʣʠʯʠʷ 

ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʦʙʣʘʩʪʠ ʚʳʩʦʢʠʭ ʟʥʘʯʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ. ɺ ʤʦʤʝʥʪ, ʢʦʛʜʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘ 

ʩʪʘʥʮʠʠ ʙʳʣʘ ʤʘʢʩʠʤʘʣʴʥʘ ʠ ʩʦʩʪʘʚʠʣʘ 52,4 Áʉ, ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦ ʜʘʥʥʳʤ ʩʧʫʪʥʠʢʘ ʙʳʣʘ 

ʥʘʤʥʦʛʦ ʤʝʥʴʰʝ ʠ ʩʦʩʪʘʚʠʣʘ ʚʩʝʛʦ 30 Áʉ. ʆʯʝʚʠʜʥʦʡ ʧʨʠʯʠʥʦʡ ʵʪʦʛʦ ʩʣʫʞʠʪ ʟʘʚʳʰʝʥʠʝ ʩʪʘʥʮʠʦʥʥʳʭ 

ʦʪʩʯʸʪʦʚ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʪʸʧʣʦʝ ʚʨʝʤʷ ʛʦʜʘ ʚʩʣʝʜʩʪʚʠʝ ʩʠʣʴʥʦʛʦ ʥʘʛʨʝʚʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʦʪʢʨʳʪʦʡ ʧʦʯʚʳ ʥʘ ʚʩʢʦʧʘʥʥʦʡ ʧʣʦʱʘʜʢʠ ʨʘʟʤʝʨʦʤ 4Ĭ6 ʤ ʚ ʦʢʦʣʦ ʧʦʣʫʜʝʥʥʳʝ ʯʘʩʳ, ʥʘ ʢʦʪʦʨʦʡ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʥʘʧʦʯʚʝʥʥʳʝ ʪʝʨʤʦʤʝʪʨʳ [7]. ʈʘʩʩʤʦʪʨʠʤ ʩʝʟʦʥʥʳʝ ʚʘʨʠʘʮʠʠ ʟʘʚʠʩʠʤʦʩʪʠ ʵʪʠʭ 

ʧʘʨʘʤʝʪʨʦʚ ʜʨʫʛ ʦʪ ʜʨʫʛʘ (ʪʘʙʣ. 2.7). ʀʟ ʟʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦ ʜʘʥʥʳʤ ʩʧʫʪʥʠʢʦʚ (ʊʉ) 

ʚʳʯʠʪʘʣʦʩʴ ʧʦʦʯʝʨʝʜʥʦ ʟʥʘʯʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ (ʊɺ) ʠʣʠ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘ ʚʩʢʦʧʘʥʥʦʡ 

ʧʣʦʱʘʜʢʝ (ʊʇ). ʆʪʨʠʮʘʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʨʘʟʥʠʮʳ ʦʙʦʟʥʘʯʘʝʪ ʩʤʝʱʝʥʠʝ ʚ ʩʪʦʨʦʥʫ ʟʘʥʠʞʝʥʠʷ ʦʮʝʥʦʢ 

ʪʝʤʧʝʨʘʪʫʨʳ ʧʦ ʜʘʥʥʳʤ ʩʧʫʪʥʠʢʦʚ, ʘ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʝʝ ʟʘʚʳʰʝʥʠʝ. ʉʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʧʦʢʘʟʳʚʘʝʪ 

ʨʘʟʙʨʦʩ ʟʥʘʯʝʥʠʡ ʨʘʟʥʦʩʪʠ. 

 
ʊʘʙʣʠʮʘ 2.7 ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʠ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʠʝ ʦʪʢʣʦʥʝʥʠʷ ʨʘʟʥʦʩʪʝʡ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦ 

ʜʘʥʥʳʤ ʩʧʫʪʥʠʢʦʚ ʊʉ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʊɺ ʠ ʧʦʚʝʨʭʥʦʩʪʠ ʊʇ ʧʦ ʩʪʘʥʮʠʦʥʥʳʤ ʜʘʥʥʳʤ ʄʆ ʄɻʋ ʚ 

ʨʘʟʥʳʝ ʩʝʟʦʥʳ ʚ 2011ï2013 ʛʛ., ʚ Üʉ. 

 ɿʠʤʘ ɺʝʩʥʘ ʃʝʪʦ ʆʩʝʥʴ ɻʦʜ 

ʊʉ ï ʊɺ ï0,8 Ñ 2,1 0,8 Ñ 3,5 2,8 Ñ 2,1 ï0,3 Ñ 2,2 0,9 Ñ 3,0 

ʊʉ ï ʊʇ 2,1 Ñ 3,4 ï6,2 Ñ 7,6 ï15,0 Ñ 5,4 ï3,4 Ñ 3,8 ï6,5 Ñ 8,6 

 

ʀʟ ʩʝʟʦʥʥʳʭ ʟʥʘʯʝʥʠʡ ʨʘʟʥʠʮʳ ʚʠʜʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʠʝ ʨʘʟʣʠʯʠʷ ʠ ʚ ʪʦʤ, ʠ ʚ ʜʨʫʛʦʤ ʩʣʫʯʘʝ, 

ʧʨʦʷʚʣʷʶʪʩʷ ʠʤʝʥʥʦ ʚ ʣʝʪʥʝʝ ʚʨʝʤʷ. ɽʩʣʠ ʩʨʘʚʥʠʚʘʪʴ ʊʉ ʠ ʊɺ, ʪʦ ʚ ʣʝʪʥʠʡ ʩʝʟʦʥ, ʦʩʦʙʝʥʥʦ ʚ ʧʦʣʫʜʝʥʥʦʝ 

ʚʨʝʤʷ ʩʫʪʦʢ, ʧʦʚʝʨʭʥʦʩʪʴ, ʠʤʝʶʱʘʷ ʙʦʣʴʰʫʶ ʪʝʧʣʦʝʤʢʦʩʪʴ, ʚʩʝʛʜʘ ʩʠʣʴʥʝʝ ʥʘʛʨʝʚʘʝʪʩʷ, ʯʝʤ ʚʦʟʜʫʭ. ʏʪʦ 

ʢʘʩʘʝʪʩʷ ʊʉ ʠ ʊʇ, ʪʦ ʚ ʣʝʪʥʝʝ ʚʨʝʤʷ ʛʦʜʘ ʧʦʚʝʨʭʥʦʩʪʴ ʚʩʢʦʧʘʥʥʦʡ ʧʣʦʱʘʜʢʠ ʚ ʩʨʝʜʥʝʤ ʥʘ 15 Üʉ ʪʝʧʣʝʝ, 

ʯʝʤ ʩʨʝʜʥʷʷ ʧʦʚʝʨʭʥʦʩʪʴ ʚʥʫʪʨʠ ʧʠʢʩʝʣʷ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʪʝʤʧʝʨʘʪʫʨʫ ʙʦʣʝʝ ʭʦʣʦʜʥʳʭ 

ʧʦʚʝʨʭʥʦʩʪʝʡ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʪʨʘʚʷʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʢʨʦʥ ʜʝʨʝʚʴʝʚ. ʂ ʪʦʤʫ ʞʝ ʩʫʱʝʩʪʚʫʝʪ ʤʝʥʝʝ ʟʥʘʯʠʤʘʷ 

ʧʨʠʯʠʥʘ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʨʘʟʥʠʮʳ. ʇʨʠ ʧʣʦʪʥʦʤ ʜʨʝʚʦʩʪʦʝ, ʥʘʧʨʠʤʝʨ, ʥʘ ʩʦʩʝʜʥʝʡ ʪʝʨʨʠʪʦʨʠʠ 

ɹʦʪʘʥʠʯʝʩʢʦʛʦ ʩʘʜʘ ʄɻʋ, ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʩʤʝʱʝʥʠʷ ʚ ʠʟʤʝʨʝʥʠʷʭ ʪʝʤʧʝʨʘʪʫʨʳ ʠʟ-ʟʘ ʨʘʟʣʠʯʥʦʡ 

ʚʳʩʦʪʳ ʧʦʜʩʪʠʣʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ (0 ʤʝʪʨʦʚ) ʠ ʚʝʨʭʥʝʡ ʛʨʘʥʠʮʳ ʢʨʦʥ (ʜʦ 10 ʤʝʪʨʦʚ ʥʘʜ ʫʨʦʚʥʝʤ 

ʧʦʚʝʨʭʥʦʩʪʠ). ʉ ʫʯʝʪʦʤ ʪʝʨʤʠʯʝʩʢʦʛʦ ʛʨʘʜʠʝʥʪʘ ʧʨʠ ʥʦʨʤʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʥʦʡ ʩʪʨʘʪʠʬʠʢʘʮʠʠ 

ʘʪʤʦʩʬʝʨʳ ʵʪʦ ʩʤʝʱʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ ʣʠʰʴ ~0,1 Üʉ. 

ʊʦʣʴʢʦ ʟʠʤʦʡ, ʢʦʛʜʘ ʪʝʨʤʦʤʝʪʨʳ ʊʄ-3 ʫʩʪʘʥʦʚʣʝʥʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ, ʠʭ ʦʪʯʝʪʳ 

ʧʦʢʘʟʘʪʝʣʴʥʳ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʩʪʘʥʮʠʶ ʤʝʩʪʥʦʩʪʠ, ʠ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʊʉ ʠ ʊʇ ʥʘʠʤʝʥʴʰʠʝ. ɿʘʤʝʪʠʤ, ʯʪʦ 

ʨʘʡʦʥ ʄɻʋ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʘʨʢʦʚʳʤʠ ʟʦʥʘʤʠ (ɹʦʪʘʥʠʯʝʩʢʠʡ ʩʘʜ ʄɻʋ ʠ ʧʨ.) ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ 

ʨʘʩʪʠʪʝʣʴʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ. ɻʦʨʦʜʩʢʘʷ ʟʘʩʪʨʦʡʢʘ ʚ ʨʘʜʠʫʩʝ 1 ʢʤ ʟʜʝʩʴ ʨʘʟʨʝʞʝʥʘ, ʠ ʦʛʦʣʝʥʥʦʛʦ ʛʨʫʥʪʘ ʚ 
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ʦʢʨʝʩʪʥʦʩʪʷʭ ʄʆ ʄɻʋ ʪʘʢʞʝ ʧʦʯʪʠ ʥʝʪ, ʢʨʦʤʝ ʪʦʣʴʢʦ ʩʧʝʮʠʘʣʴʥʦʛʦ ʦʙʥʘʞʝʥʥʦʛʦ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ 

ʫʯʘʩʪʢʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʘʤʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ ï ʚʧʨʦʯʝʤ, ʥʝʙʦʣʴʰʦʛʦ. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʚʦʧʨʝʢʠ ʦʞʠʜʘʥʠʷʤ, ʩ 

ʪʝʤʧʝʨʘʪʫʨʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦ ʜʘʥʥʳʤ ʩʧʫʪʥʠʢʦʚ ʛʦʨʘʟʜʦ ʣʫʯʰʝ ʩʦʦʪʥʦʩʷʪʩʷ ʩʪʘʥʮʠʦʥʥʳʝ ʜʘʥʥʳʝ ʦ 

ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʟʜʫʭʘ, ʥʝʞʝʣʠ ʦ ʪʝʤʧʝʨʘʪʫʨʝ ʪʦʡ ʞʝ ʧʦʚʝʨʭʥʦʩʪʠ: ʩʨʝʜʥʷʷ ʧʦ ʚʩʝʡ ʚʳʙʦʨʢʝ ʨʘʟʥʦʩʪʴ ʊʉ ʠ 

ʊɺ ʩʦʩʪʘʚʣʷʝʪ ʤʝʥʝʝ 1 Üʉ, ʪʦʛʜʘ ʢʘʢ ʟʥʘʯʝʥʠʝ ʊʇ ʚ ʩʨʝʜʥʝʤ ʟʘ ʛʦʜ ʙʦʣʴʰʝ ʊʉ ʥʘ 6,5 Üʉ. ʇʦʣʫʯʝʥʥʳʡ 

ʨʝʟʫʣʴʪʘʪ ʧʦʜʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚʩʢʦʧʘʥʥʳʭ ʧʣʦʱʘʜʦʢ ʟʘʯʘʩʪʫʶ ʥʝ ʧʦʢʘʟʘʪʝʣʴʥʘ 

ʠ ʥʝ ʦʪʨʘʞʘʝʪ ʬʦʥʦʚʳʝ ʫʩʣʦʚʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʪʘʥʮʠʶ ʤʝʩʪʥʦʩʪʠ, ʦʩʦʙʝʥʥʦ ʚ ʪʸʧʣʦʝ ʚʨʝʤʷ ʛʦʜʘ. ɿʘʤʝʪʠʤ, 

ʯʪʦ ʩʭʦʜʥʦʝ ʩʨʘʚʥʝʥʠʝ ʟʥʘʯʝʥʠʡ ʊʉ ʠ ʊɺ ʚ ɹʫʜʘʧʝʰʪʝ ʧʦʢʘʟʘʣʦ ʠʭ ʨʘʟʥʦʩʪʴ ʦʪ 1,1 ʜʦ 6,6 Üʉ ʜʥʸʤ ʠ ʦʪ ï1,1 

ʜʦ ï1,8 Üʉ ʥʦʯʴʶ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ ʛʦʜʘ [86]. 

ʀʟʣʦʞʝʥʥʘʷ ʚʳʰʝ ʦʮʝʥʢʘ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʜʘʥʥʳʭ ʦ ʪʝʤʧʝʨʘʪʫʨʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʨʝʰʝʥʠʷ ʚʘʞʥʳʭ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ ʟʘʜʘʯ ʨʘʩʯʝʪʘ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ 

ñʦʩʪʨʦʚʘ ʪʝʧʣʘò ʧʦ ʜʘʥʥʳʤ ʩʧʫʪʥʠʢʦʚ. ɺʨʝʤʷ ʧʨʦʣʝʪʘ ʩʧʫʪʥʠʢʘ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʢʦʨʦʪʢʠʤ ʧʨʦʤʝʞʫʪʢʦʤ 

ʚʨʝʤʝʥʠ, ʦʭʚʘʪʳʚʘʝʪ ʚʩʝʛʦ ʥʝ ʙʦʣʝʝ ʜʚʫʭ ʯʘʩʦʚ (ʩ 10:50 ʜʦ 12:55 ʧʦ ʤʝʩʪʥʦʤʫ ʄʦʩʢʦʚʩʢʦʤʫ ʚʨʝʤʝʥʠ). ʂʘʢ 

ʠʟʣʦʞʝʥʦ ʚ [31,36] ʠʤʝʥʥʦ ʚ ʵʪʦ ʚʨʝʤʷ ʛʦʨʦʜʩʢʦʡ çʦʩʪʨʦʚ ʪʝʧʣʘè ʚ ʧʦʣʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ 

ʩʛʣʘʞʠʚʘʝʪʩʷ ʠʣʠ ʧʨʠʦʙʨʝʪʘʝʪ ʟʥʘʯʝʥʠʝ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʥʦʡ ʘʥʦʤʘʣʠʠ. ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ 

ʄʦʩʢʚʝ ʜʘʥʥʦʝ ʷʚʣʝʥʠʝ ʠʟʣʦʞʝʥʦ ʚ [75].  

ʅʝ ʤʝʥʝʝ ʟʥʘʯʠʤʳ ʦʪʢʣʦʥʝʥʠʷ, ʚʦʟʥʠʢʘʶʱʠʝ ʠʟ-ʟʘ ʥʘʣʠʯʠʷ ʩʧʫʪʥʠʢʦʚʳʭ ʜʘʥʥʳʭ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚ 

ʘʥʪʠʮʠʢʣʦʥʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ, ʢʦʛʜʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ çʦʩʪʨʦʚ ʪʝʧʣʘè ʜʦʩʪʠʛʘʝʪ ʤʘʢʩʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ, ʤʳ ʤʦʞʝʤ ʧʦʣʫʯʠʪʴ ʟʘʚʳʰʝʥʠʝ ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʦʮʝʥʦʢ I. 

ʉ ʮʝʣʴʶ ʨʝʰʝʥʠʷ ʠʟʣʦʞʝʥʥʳʭ ʚʳʰʝ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʧʨʦʚʦʜʠʣʩʷ ʨʘʩʯʝʪ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ñʦʩʪʨʦʚʘ ʪʝʧʣʘò ʚ ʄʦʩʢʚʝ ʧʦ ʜʘʥʥʳʤ ʥʘʟʝʤʥʦʡ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʩʝʪʠ ʄʦʩʢʦʚʩʢʦʛʦ ʨʝʛʠʦʥʘ ʟʘ 

ʜʚʫʭʣʝʪʥʠʡ ʧʝʨʠʦʜ (2014-2015 ʛʛ.). ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʨʘʚʥʠʚʘʣʠʩʴ ʩ ʜʘʥʥʳʤʠ ʦ ʧʦʚʝʨʭʥʦʩʪʥʦʤ 

ñʦʩʪʨʦʚʝ ʪʝʧʣʘò ʟʘ ʪʦʪ ʞʝ ʦʪʯʝʪʥʳʡ ʧʝʨʠʦʜ. ɼʘʥʥʳʡ ʘʥʘʣʠʟ ʧʨʦʚʦʜʠʣʩʷ ʥʝ ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʤʝʞʜʫ ʩʦʙʦʡ, ʘ ʣʠʰʴ ʜʣʷ ʦʮʝʥʢʠ ʩʤʝʱʝʥʠʡ. ʇʦʚʝʨʭʥʦʩʪʥʳʡ çʦʩʪʨʦʚ ʪʝʧʣʘè (Iʩ) ʠ ʦʩʪʨʦʚ ʪʝʧʣʘ ʚ ʧʦʣʝ 

ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʠʟʝʤʥʦʛʦ ʩʣʦʷ ʚʦʟʜʫʭʘ (Iʚ) ï ʵʪʦ ʩʦʚʝʨʰʝʥʥʦ ʨʘʟʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʦʪʣʠʯʘʶʱʠʝʩʷ 

ʩʚʦʠʤʠ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤʠ. ɿʥʘʯʝʥʠʝ Iʚ, ʨʘʩʩʯʠʪʘʥʥʦʝ ʧʦ ʜʘʥʥʳʤ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ 

ʩʝʪʠ ʚ ʥʘʯʘʣʝ 2010-ʭ ʛʛ. ʩʦʩʪʘʚʠʣʘ 1,0 Üʉ ʧʦ ʜʘʥʥʳʤ [32], ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ Iʩ ʦʢʘʟʘʣʘʩʴ ʨʘʚʥʦʡ 2,6 Üʉ ʧʦ 

ʜʘʥʥʳʤ ʟʘ ʧʝʨʠʦʜ ʩ 2009 ʧʦ 2013 ʛʦʜ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʚʝʨʭʥʦʩʪʥʳʡ ñʦʩʪʨʦʚ ʪʝʧʣʘò ʚʳʨʘʞʝʥ ʩʠʣʴʥʝʝ, 

ʥʝʞʝʣʠ ñʦʩʪʨʦʚ ʪʝʧʣʘò ʚ ʧʨʠʟʝʤʥʦʤ ʩʣʦʝ ʚʦʟʜʫʭʘ. 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʚ ʧʦʣʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʠʟʝʤʥʦʛʦ ʩʣʦʷ ʚʦʟʜʫʭʘ ʨʘʩʩʯʠʪʳʚʘʣʘʩʴ ʢʘʢ 

ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʩʨʝʜʥʝʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʦʟʜʫʭʘ ʥʘ ʚʩʝʭ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʩʪʘʥʮʠʷʭ ʚʥʫʪʨʠ ʛʦʨʦʜʘ ʠ ʚʩʝʭ 

ʩʪʘʥʮʠʷʭ ʚʥʫʪʨʠ ʄʦʩʢʦʚʩʢʦʛʦ ʨʝʛʠʦʥʘ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʄʦʩʢʚʳ ʠ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʨʘʩʧʦʣʘʛʘʝʪʩʷ 17 

ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ, ʯʝʪʳʨʝ ʠʟ ʥʠʭ - ʚ ʛʦʨʦʜʝ ʄʦʩʢʚʘ, ʘ ʦʩʪʘʣʴʥʳʝ 13 ʚ ʙʣʠʞʘʡʰʠʭ ʧʨʠʛʦʨʦʜʘʭ 

ʦʙʣʘʩʪʠ (ʨʠʩ. 2.10). ʂʘʢ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʪʘʥʮʠʡ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʦʙʣʘʩʪʠ ʥʝʨʘʚʥʦʤʝʨʥʦ. 
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ʅʘʠʙʦʣʴʰʘʷ ʧʣʦʪʥʦʩʪʴ ʩʝʪʠ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ ʟʘʧʘʜʝ ʦʙʣʘʩʪʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʥʘ ʚʦʩʪʦʢʝ ʠ ʶʛʦ-ʚʦʩʪʦʢʝ 

ʥʘʭʦʜʷʪʩʷ ʚʩʝʛʦ 3 ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʩʪʘʥʮʠʠ.  

 

 

ʈʠʩ. 2.10 ʇʨʠʤʝʨʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʜʝʡʩʪʚʫʶʱʠʭ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. 
ʎʠʬʨʘʤʠ ʦʙʦʟʥʘʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʩʪʘʥʮʠʠ; 1 ï ɺʦʣʦʢʦʣʘʤʩʢ; 2 ï ʅʝʤʯʠʥʦʚʢʘ; 3 ï ʇʘʚʣʦʚʩʢʠʡ ʇʦʩʘʜ; 4 ï ʅʘʨʦ-ʌʦʤʠʥʩʢ; 5 ï 

ɼʤʠʪʨʦʚ; 6 ï ʄʦʞʘʡʩʢ; 7 ï ʂʦʣʦʤʥʘ; 8 ï ʂʘʰʠʨʘ; 9 ï ʏʝʨʫʩʪʠ; 10 ï ʇʦʜʤʦʩʢʦʚʥʘʷ; 11 ï ʂʘʰʠʨʘ; 12 ï ʂʣʠʥ; 13 ï ʅʦʚʦ-

ʀʝʨʫʩʘʣʠʤ. 

 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʄʦʩʢʚʳ ʧʣʦʪʥʦʩʪʴ ʩʪʘʮʠʦʥʘʨʥʳʭ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ ʪʘʢʞʝ ʤʘʣʘ (ʨʠʩ. 

2.11). ɺʩʝʛʦ ʦʜʥʘ ʩʪʘʥʮʠʷ ʧʨʠʭʦʜʠʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ 250 ʢʤ2. ɺʥʫʪʨʠ ʪʘʢʦʡ ʧʣʦʱʘʜʠ, ʦʩʦʙʝʥʥʦ ʚ 

ʧʨʝʜʝʣʘʭ ʛʦʨʦʜʘ, ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʪʝʨʤʠʯʝʩʢʦʛʦ ʧʦʣʷ ʦʯʝʥʴ ʚʝʣʠʢʘ, ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʦʮʝʥʢʠ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ñʦʩʪʨʦʚʘ ʪʝʧʣʘò ʦʯʝʥʴ ʥʠʟʢʘ 

.   

ʈʠʩ. 2.11 ʈʘʩʧʦʣʦʞʝʥʠʝ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ ʚʥʫʪʨʠ ʄʦʩʢʚʳ 
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ɽʱʝ ʦʜʠʥ ʥʝʜʦʩʪʘʪʦʢ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʩʝʪʠ ʚʥʫʪʨʠ ʛʦʨʦʜʘ ʄʦʩʢʚʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʪʨʠ ʠʟ 

ʯʝʪʳʨʝʭ ʩʪʘʥʮʠʡ ʥʝ ʚʧʦʣʥʝ ʦʪʨʘʞʘʶʪ ʛʦʨʦʜʩʢʠʝ ʫʩʣʦʚʠʷ ʠ ʥʘʭʦʜʷʪʩʷ ʚ ʧʘʨʢʦʚʦʡ ʟʦʥʝ (ʨʠʩ.2.12), ʢʦʪʦʨʘʷ, 

ʢʘʢ ʙʫʜʝʪ ʛʦʚʦʨʠʪʴʩʷ ʥʠʞʝ ʚ ʛʣʘʚʝ 3 ʥʘ ʥʝʩʢʦʣʴʢʦ ʛʨʘʜʫʩʦʚ ʭʦʣʦʜʥʝʝ, ʯʝʤ ʦʢʨʫʞʘʶʱʘʷ ʛʦʨʦʜʩʢʘʷ ʩʨʝʜʘ 

 

 

ʈʠʩ. 2.12 ɹʣʠʞʘʡʰʝʝ ʦʢʨʫʞʝʥʠʝ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ ʚ ʄʦʩʢʚʝ. ʉʥʠʤʢʠ ʚʟʷʪʳ ʩ ʩʝʨʚʠʩʘ GoogleMap 

 

ʄʝʩʪʦʨʘʩʧʦʣʦʞʝʥʠʝ ʩʪʘʥʮʠʠ ʊʫʰʠʥʦ ʥʘʠʙʦʣʝʝ ʚʩʝʛʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʛʦʨʦʜʩʢʠʭ ʫʩʣʦʚʠʡ. ɺʦ-ʧʝʨʚʳʭ, 

ʦʥʘ ʥʘʭʦʜʠʪʩʷ ʥʘ ʛʨʘʥʠʮʝ ʛʦʨʦʜʘ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʚ 50 ʤ ʦʪ ʄʂɸɼ, ʦʜʥʘʢʦ ʚ ʨʘʜʠʫʩʝ 100 ʤ ʥʝʪ ʥʠ ʦʜʥʦʡ 

ʢʨʫʧʥʦʡ ʧʦʩʪʨʦʡʢʠ. ɺʦ-ʚʪʦʨʳʭ, ʤʝʪʝʦʩʪʘʥʮʠʷ ʥʘʭʦʜʠʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʙʝʨʝʛʫ ʍʠʤʢʠʥʩʢʦʛʦ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ (ʥʘ ʨʘʩʩʪʦʷʥʠʠ 50 ʤ).  ɺʩʝ ʵʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ, ʠʟʤʝʨʝʥʥʘʷ ʥʘ 

ʜʘʥʥʦʡ ʩʪʘʥʮʠʠ, ʩʣʘʙʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʛʦʨʦʜʩʢʫʶ ʩʨʝʜʫ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʥʝ ʧʦʟʚʦʣʷʝʪ ʯʝʪʢʦ ʚʳʜʝʣʠʪʴ 

ʧʘʨʘʤʝʪʨʳ ʛʦʨʦʜʩʢʦʛʦ çʦʩʪʨʦʚʘ ʪʝʧʣʘè.  

ʏʪʦ ʢʘʩʘʝʪʩʷ ʩʪʘʥʮʠʠ ɹʘʣʯʫʛ, ʪʦ ʝʝ ʤʝʩʪʦʨʘʩʧʦʣʦʞʝʥʠʝ ʥʘʠʙʦʣʴʰʠʤ ʦʙʨʘʟʦʤ ʦʪʨʘʞʘʝʪ ʛʦʨʦʜʩʢʠʝ 

ʫʩʣʦʚʠʷ. ʇʣʦʱʘʜʢʘ ʤʝʪʝʦʩʪʘʥʮʠʠ - ɻ ʪʦ ʧʨʘʢʪʠʯʝʩʢʠ ʝʜʠʥʩʪʚʝʥʥʳʡ ʫʯʘʩʪʦʢ ʩ ʝʩʪʝʩʪʚʝʥʥʳʤ ʨʘʩʪʠʪʝʣʴʥʳʤ 

ʧʦʢʨʦʚʦʤ ʩʨʝʜʠ ʧʣʦʪʥʦʡ ʛʦʨʦʜʩʢʦʡ ʟʘʩʪʨʦʡʢʠ ʚ ʮʝʥʪʨʝ ʩʪʦʣʠʮʳ. ʕʪʦ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʪʦʛʦ, ʯʪʦ 

ʚ ʫʩʣʦʚʠʷʭ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʥʘ ʜʘʥʥʦʡ ʩʪʘʥʮʠʠ ʥʘ 

ʥʝʩʢʦʣʴʢʦ ʛʨʘʜʫʩʦʚ ʚʳʰʝ, ʯʝʤ ʥʘ ʜʨʫʛʠʭ ʤʝʪʝʦʩʪʘʥʮʠʷʭ ʚ ʯʝʨʪʝ ʛʦʨʦʜʘ. ʈʘʩʯʝʪ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ñʦʩʪʨʦʚʘ ʪʝʧʣʘò ʚ ʄʦʩʢʚʝ ʧʦ ʬʦʨʤʫʣʝ (2) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʥʥʳʭ ʩʪʘʥʮʠʠ ɹʘʣʯʫʛ 

ʧʦʢʘʟʘʣ ʝʝ ʧʨʝʚʳʰʝʥʠʝ ʥʘʜ ʩʨʝʜʥʝʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ (ʧʦ ʜʘʥʥʳʤ ʚʩʝʭ ʄʦʩʢʦʚʩʢʠʭ ʩʪʘʥʮʠʡ) ʚ 2 ʨʘʟʘ. 

ʆʜʥʘʢʦ, ʜʘʞʝ ʟʜʝʩʴ ʟʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʤʦʛʫʪ ʙʳʪʴ ʥʝʩʢʦʣʴʢʦ ʟʘʥʠʞʝʥʳ ʠʟ-ʟʘ ʦʭʣʘʞʜʘʶʱʝʛʦ ʵʬʬʝʢʪʘ 

ʥʘʭʦʜʷʱʝʡʩʷ ʚ 20 ʤ ʚʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʨʝʢʠ ʄʦʩʢʚʳ.  
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ʅʝʩʤʦʪʨʷ ʥʘ ʚʩʝ ʵʪʦ, ʜʘʥʥʳʝ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʩʝʪʠ ʦʩʪʘʶʪʩʷ ʩʘʤʳʤʠ ʥʘʜʝʞʥʳʤʠ. ʆʥʠ ʠʤʝʶʪ 

ʚʝʢʦʚʳʝ ʨʷʜʳ ʝʞʝʜʥʝʚʥʳʭ ʠʟʤʝʨʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʧʦ 8 ʩʨʦʢʘʤ ʥʘʙʣʶʜʝʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʧʦʜʨʦʙʥʦ ʦʮʝʥʠʪʴ ʚʨʝʤʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ çʦʩʪʨʦʚʘ ʪʝʧʣʘè.  ʅʘʙʣʶʜʝʥʠʷ ʥʘ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ 

ʩʪʘʥʮʠʷʭ ʚ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʚʝʜʫʪʩʷ ʧʦ ʩʦʢʨʘʱʝʥʥʦʡ ʧʨʦʛʨʘʤʤʝ (5 ʩʨʦʢʦʚ ʥʘʙʣʶʜʝʥʠʷ). 

ɸʥʘʣʠʟ ʦʪʢʣʦʥʝʥʠʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ñʦʩʪʨʦʚʘ ʪʝʧʣʘò (Iʩ) ʚ ʤʦʤʝʥʪ ʧʨʦʣʝʪʘ ʩʧʫʪʥʠʢʘ 

ʦʪ ʩʨʝʜʥʝʩʫʪʦʯʥʦʛʦ ʟʥʘʯʝʥʠʷ Iʩ ʧʨʦʠʟʚʦʜʠʣʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʩʨʘʚʥʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʧʦ 

ʜʘʥʥʳʤ ʦ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʟʜʫʭʘ (Iʚ) ʚ 12 ʯʘʩʦʚʦʡ ʩʨʦʢ ʥʘʙʣʶʜʝʥʠʷ (ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʠʡ ʢ ʩʨʝʜʥʝʤʫ ʚʨʝʤʝʥʠ 

ʧʨʦʣʝʪʘ ʦʙʦʠʭ ʩʧʫʪʥʠʢʦʚ) ʠ ʩʨʝʜʥʝʩʫʪʦʯʥʦʛʦ ʟʥʘʯʝʥʠʷ Iʚ ʟʘ ʧʝʨʠʦʜ ʩ 2014 ʧʦ 2015 ʛʛ. 

ʉʨʝʜʥʷʷ ʟʘ ʵʪʠ ʜʚʘ ʛʦʜʘ Ic ʚ ʤʦʤʝʥʪ ʧʨʦʣʝʪʘ ʩʧʫʪʥʠʢʦʚ ʩʦʩʪʘʚʠʣʘ 2,8 Üʉ. ɼʣʷ ʨʘʩʯʝʪʘ ʧʦʢʘʟʘʪʝʣʷ Iʚ 

ʩʨʝʜʥʝʩʫʪʦʯʥʳʝ ʟʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ (ʊɺ) ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʢʘʢ ʩʨʝʜʥʝʝ ʤʝʞʜʫ ʪʝʤʧʝʨʘʪʫʨʦʡ 

ʚʦʟʜʫʭʘ ʧʦ 8 ʩʨʦʢʘʤ ʥʘʙʣʶʜʝʥʠʷ ʚ ʛʦʨʦʜʝ ʠ 5 ʩʨʦʢʘʤ ʥʘʙʣʶʜʝʥʠʷ ʚ ʦʙʣʘʩʪʠ. ʉʨʝʜʥʷʷ ʟʘ ʜʚʘ ʛʦʜʘ (2014-

2015) ʊɺ ʚʥʫʪʨʠ ʛʦʨʦʜʘ, ʩʦʩʪʘʚʠʣʘ 7,49 Üʉ. ɿʘ ʵʪʦʪ ʞʝ ʧʝʨʠʦʜ ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ 13 ʇʦʜʤʦʩʢʦʚʥʳʭ 

ʩʪʘʥʮʠʷʭ ʩʦʩʪʘʚʠʣʘ 6,46 Üʉ. ʀʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʠʥʪʝʥʩʠʚʥʦʩʪʴ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʢʘʢ ʨʘʟʥʦʩʪʴ ʩʨʝʜʥʠʭ 

ʟʥʘʯʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʧʦ ʛʦʨʦʜʩʢʠʤ ʠ ʩʝʣʴʩʢʠʤ ʩʪʘʥʮʠʷʤ, ʩʦʩʪʘʚʣʷʝʪ Iʚ = 1,03 Ñ 0,1 Üʉ. 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʢʘʢ ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ ʩʨʝʜʥʝʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʛʦʨʦʜʩʢʠʭ (9,17 Üʉ) ʠ ʩʝʣʴʩʢʠʭ 

ʩʪʘʥʮʠʡ (8,84 Üʉ) ʚ 12 ʯʘʩʦʚʦʡ ʩʨʦʢ ʥʘʙʣʶʜʝʥʠʷ ʩʦʩʪʘʚʠʣʘ 0,33 Üʉ.  

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʜʦʩʪʫʧʥʦʩʪʴ ʜʘʥʥʳʭ ʦ ʪʝʤʧʝʨʘʪʫʨʝ 

ʧʦʚʝʨʭʥʦʩʪʠ ʪʦʣʴʢʦ ʚʦ ʚʨʝʤʷ ʧʨʦʣʝʪʘ ʩʧʫʪʥʠʢʘ ʧʨʠʚʦʜʠʪ ʢ ʟʘʥʠʞʝʥʠʶ ʟʥʘʯʝʥʠʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ. ɽʩʣʠ 

ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʩʤʝʱʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʚ ʪʦʤ ʞʝ ʧʦʨʷʜʢʝ ʟʥʘʯʝʥʠʡ, ʯʪʦ ʠ ʧʨʠ ʨʘʩʯʝʪʘʭ ʧʦ ʜʘʥʥʳʤ 

ʥʘʟʝʤʥʦʡ ʩʝʪʠ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ, ʪʦ ʩʨʝʜʥʝʩʫʪʦʯʥʦʝ ʟʥʘʯʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ 

çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʜʦʣʞʥʦ ʙʳʪʴ ʚʪʨʦʝ ʚʳʰʝ ʠ ʩʦʩʪʘʚʠʪʴ ʧʨʠʤʝʨʥʦ 7,5-8,0 Üʉ. 

ɺʳʷʚʠʤ ʪʝʧʝʨʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʠʟ-ʟʘ 

ʥʘʣʠʯʠʷ ʜʘʥʥʳʭ ʦ ʪʝʤʧʝʨʘʪʫʨʝ ʧʦʚʝʨʭʥʦʩʪʠ ʪʦʣʴʢʦ ʚ ʙʝʟʦʙʣʘʯʥʳʭ ʠʣʠ ʤʘʣʦʦʙʣʘʯʥʳʭ ʫʩʣʦʚʠʷʭ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʘʥʪʠʮʠʢʣʦʥʘʣʴʥʦʤʫ ʪʠʧʫ ʧʦʛʦʜʳ, ʧʨʠ ʢʦʪʦʨʦʤ ʷʚʣʝʥʠʝ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʫʩʠʣʠʚʘʝʪʩʷ. 

ʈʘʩʩʯʠʪʘʝʤ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʚʥʫʪʨʠ ʛʦʨʦʜʘ ʠ ʦʙʣʘʩʪʠ ʟʘ ʧʝʨʠʦʜ 2014-2015 ʛʛ. ʚ ʪʝ 

ʜʥʠ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʳʭ ʤʳ ʠʤʝʝʤ ʦʜʠʥ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʘʥʘʣʠʟʘ ʩʥʠʤʢʦʚ. ɿʘ ʜʘʥʥʳʡ ʧʝʨʠʦʜ 

ʪʘʢʠʭ ʩʥʠʤʢʦʚ ʦʢʘʟʘʣʦʩʴ 189, ʧʦʢʨʳʚʘʶʱʠʭ 173 ʜʥʷ ʩ ʫʯʝʪʦʤ ʧʦʚʪʦʨʥʳʭ. ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ 

ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʦ ʜʘʥʥʳʤ ʩʪʘʮʠʦʥʘʨʥʳʭ ʪʝʨʤʦʛʨʘʬʦʚ ʚ ʯʘʩ, ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʠʡ ʢ ʚʨʝʤʝʥʠ ʧʨʦʣʝʪʘ ʩʧʫʪʥʠʢʘ 

ʢʘʢ ʵʪʦ ʠʟʣʘʛʘʣʦʩʴ ʚʳʰʝ ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʩ ʜʘʥʥʳʤʠ ʄʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʆʙʩʝʨʚʘʪʦʨʠʠ ʄɻʋ. ʇʨʠ ʫʩʣʦʚʠʠ 

ʥʘʣʠʯʠʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʩʥʠʤʢʦʚ ʟʘ ʦʜʠʥ ʜʝʥʴ ʙʨʘʣʩʷ ʦʪʩʯʝʪ ʚʨʝʤʝʥʠ ʩʨʝʜʥʠʡ ʤʝʞʜʫ ʥʠʤʠ. ɽʩʣʠ ʞʝ 

ʧʨʦʣʝʪ ʩʧʫʪʥʠʢʘ ʧʦʧʘʜʘʣʩʷ ʥʘ ʧʦʣʫʯʘʩʦʚʦʡ ʠʥʪʝʨʚʘʣ ʤʝʞʜʫ ʦʪʩʯʝʪʘʤʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ, ʪʦ 

ʫʯʠʪʳʚʘʣʦʩʴ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʤʝʞʜʫ ʜʚʫʤʷ ʙʣʠʞʘʡʰʠʤʠ ʦʪʩʯʝʪʘʤʠ.  

ʉʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʚʦ ʚʨʝʤʷ ʧʨʦʣʝʪʘ ʩʧʫʪʥʠʢʦʚ ʟʘ ʜʚʘ ʛʦʜʘ ʩʦʩʪʘʚʠʣʘ 11,45 Üʉ ʚ ʄʦʩʢʚʝ 

ʠ 10,98 Üʉ ʚ ʇʦʜʤʦʩʢʦʚʴʝ ʩ ʪʦʯʥʦʩʪʴ Ñ0,1 Üʉ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʨʠʟʝʤʥʦʛʦ çʦʩʪʨʦʚʘ 

ʪʝʧʣʘè ʧʨʠ ʘʥʪʠʮʠʢʣʦʥʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʧʦʛʦʜʳ ʩʦʩʪʘʚʠʣʘ 0,47 Üʉ. ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʩʦ 



67 

ʟʥʘʯʝʥʠʝʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʣʫʯʝʥʥʦʡ ʚ ʩʨʝʜʥʝʤ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʷ ʧʦ ʝʞʝʜʥʝʚʥʳʤ ʜʘʥʥʳʤ ʚ 12 

ʯʘʩʦʚ ʜʥʷ (0,33 Üʉ), ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʩʫʱʝʩʪʚʝʥʥʦʝ ʟʘʚʳʰʝʥʠʝ ʦʮʝʥʦʢ. ʊʦ ʝʩʪʴ ʚʣʠʷʥʠʝ ʘʥʪʠʮʠʢʣʦʥʘʣʴʥʦʛʦ 

ʪʠʧʘ ʧʦʛʦʜʳ ʧʨʠʚʦʜʠʪ ʢ ʟʘʚʳʰʝʥʠʶ ʜʘʥʥʳʭ ʦʙ ʠʥʪʝʥʩʠʚʥʦʩʪʠ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʧʦʣʪʦʨʘ 

ʨʘʟʘ, ʪʦ ʝʩʪʴ ʥʘ 40%. ɽʩʣʠ, ʢʘʢ ʠ ʚ ʧʨʝʜʳʜʫʱʝʤ ʩʣʫʯʘʝ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʪʦ ʵʪʦ ʦʪʥʦʰʝʥʠʝ ʩʚʦʡʩʪʚʝʥʥʦ 

ʪʘʢʞʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ çʦʩʪʨʦʚʘ ʪʝʧʣʘè, ʪʦ ʝʛʦ ʨʘʩʯʝʪʥʦʝ ʩʨʝʜʥʝʛʦʜʦʚʦʝ ʟʥʘʯʝʥʠʝ ʟʘ ʪʦʪ 

ʞʝ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʜʦʣʞʥʦ ʩʦʩʪʘʚʠʪʴ 1,7 Üʉ. 

ɺʩʝ ʵʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʧʨʠ ʘʥʘʣʠʟʝ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʧʦ ʜʘʥʥʳʤ 

ʩʧʫʪʥʠʢʦʚ ʤʳ ʥʝ ʤʦʞʝʤ ʜʦʩʪʦʚʝʨʥʦ ʛʦʚʦʨʠʪʴ ʦ ʩʫʪʦʯʥʦʤ ʠ ʛʦʜʦʚʦʤ ʟʥʘʯʝʥʠʷʭ ʧʘʨʘʤʝʪʨʘ ʠʥʪʝʥʩʠʚʥʦʩʪʠ. 

ʆʜʥʘʢʦ ʜʘʞʝ ʧʨʠ ʵʪʠʭ ʥʝʜʦʯʝʪʘʭ ʜʘʥʥʳʝ ʦ ʪʝʤʧʝʨʘʪʫʨʝ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʢʘʟʘʪʝʣʴʥʳ ʠ ʧʦʟʚʦʣʷʶʪ 

ʜʦʩʪʦʚʝʨʥʦ ʦʧʨʝʜʝʣʠʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʠ ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ 

ʧʦʚʝʨʭʥʦʩʪʠ ʥʘ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʛʦʨʦʜʘ, ʯʪʦ ʙʫʜʝʪ ʦʧʠʩʘʥʦ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʥʠʞʝ.  

 

2.5 ʏʠʩʣʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦ ʠʤʠʪʘʮʠʠ ʦʙʣʘʢʦʚ ʥʘ ʩʥʠʤʢʘʭ ʠ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʨʘʩʯʝʪ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ çʦʩʪʨʦʚʘ ʪʝʧʣʘè. 

ɽʱʝ ʦʜʥʦʡ ʚʘʞʥʦʡ ʤʝʪʦʜʠʯʝʩʢʦʡ ʟʘʜʘʯʝʡ, ʧʦʩʪʘʚʣʝʥʥʦʡ ʘʚʪʦʨʦʤ, ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʚʣʠʷʥʠʷ 

ʦʙʣʘʯʥʦʩʪʠ ʥʘ ʟʥʘʯʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ çʦʩʪʨʦʚʘ ʪʝʧʣʘè. ʕʪʦ ʷʚʣʷʝʪʩʷ ʩʝʨʴʝʟʥʦʡ 

ʧʨʦʙʣʝʤʦʡ ʨʘʙʦʪʳ ʩʦ ʩʧʫʪʥʠʢʦʚʳʤʠ ʜʘʥʥʳʤʠ, ʪʘʢ ʢʘʢ ʧʣʦʪʥʳʡ ʦʙʣʘʯʥʳʡ ʧʦʢʨʦʚ ʚ ʩʠʣʫ ʩʚʦʠʭ 

ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʷʚʣʷʝʪʩʷ ʥʝʧʨʦʥʠʮʘʝʤʳʤ ʜʣʷ ʣʫʯʝʡ ʚʠʜʠʤʦʡ ʠ ʠʥʬʨʘʢʨʘʩʥʦʡ ʯʘʩʪʠ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʩʧʝʢʪʨʘ. ɺ ʫʤʝʨʝʥʥʳʭ ʠ ʵʢʚʘʪʦʨʠʘʣʴʥʳʭ ʰʠʨʦʪʘʭ, ʛʜʝ ʙʘʣʣ ʦʙʣʘʯʥʦʩʪʠ ʤʘʢʩʠʤʘʣʝʥ, 

ʵʪʦ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʧʨʦʙʣʝʤʦʡ ʜʦʩʪʫʧʥʦʩʪʠ ʢʦʩʤʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʦ ʪʝʤʧʝʨʘʪʫʨʝ ʧʦʚʝʨʭʥʦʩʪʠ. ʊʘʢ, ʚ 

ʄʦʩʢʚʝ ʩʨʝʜʥʠʡ ʙʘʣʣ ʧʦʢʨʳʪʠʷ ʦʙʣʘʢʘʤʠ ʧʦ ʜʘʥʥʳʤ ʝʞʝʯʘʩʥʳʭ ʚʠʟʫʘʣʴʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʥʘ 

ʄʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ ʄɻʋ ʟʘ ʧʝʨʠʦʜ ʩ 1954 ʧʦ 2007 ʛʦʜ ʩʦʩʪʘʚʣʷʝʪ 7,7 ʙʘʣʣʦʚ, ʯʪʦ ʦʟʥʘʯʘʝʪ 

ʧʦʢʨʳʪʠʝ ʦʙʣʘʢʘʤʠ ʚ ʩʨʝʜʥʝʤ 77% ʥʝʙʦʩʚʦʜʘ [9].   

ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʢʦʩʤʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʵʪʦ ʚʳʨʘʞʘʝʪʩʷ ʚ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʤ ʧʦʢʨʳʪʠʠ ʩʥʠʤʢʘ 

ʦʙʣʘʢʘʤʠ, ʠʣʠ ʚ ʩʣʫʯʘʝ ʧʨʦʭʦʞʜʝʥʠʷ ʯʝʨʝʟ ʪʝʨʨʠʪʦʨʠʶ ʩʲʝʤʢʠ ʘʪʤʦʩʬʝʨʥʦʛʦ ʬʨʦʥʪʘ ʯʘʩʪʠ ʩʥʠʤʢʘ ʩ 

ʯʝʪʢʦʡ ʛʨʘʥʠʮʝʡ ʤʝʞʜʫ ʦʙʣʘʯʥʳʤ ʧʦʢʨʦʚʦʤ ʠ ʷʩʥʳʤ ʥʝʙʦʤ. ʅʘ ʧʝʨʚʳʭ ʵʪʘʧʘʭ ʨʘʙʦʪʳ, ʥʘʧʨʠʤʝʨ, ʚ 

[41,74] ʧʨʠʛʦʜʥʳʤʠ ʩʯʠʪʘʣʠʩʴ ʩʥʠʤʢʠ, ʥʘ ʢʦʪʦʨʳʭ ʧʨʠ ʚʠʟʫʘʣʴʥʦʤ ʦʪʙʦʨʝ ʥʘʜ ʪʝʨʨʠʪʦʨʠʝʡ ʄʦʩʢʦʚʩʢʦʛʦ 

ʨʝʛʠʦʥʘ ʥʘʙʣʶʜʘʣʠʩʴ ʘʙʩʦʣʶʪʥʦ ʙʝʟʦʙʣʘʯʥʳʝ ʫʩʣʦʚʠʷ ʩ ʥʘʣʠʯʠʝʤ ʦʙʣʘʯʥʦʛʦ ʧʦʢʨʦʚʘ ʠʣʠ ʰʣʝʡʬʦʚ ʦʪ 

ʊʕʎ ʠ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ ʥʝ ʙʦʣʝʝ ʯʝʤ ʥʘ 5% ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʇʦʤʠʤʦ ʧʨʦʯʝʛʦ, ʢʨʠʪʝʨʠʝʤ 

ʧʨʠʯʠʩʣʝʥʠʷ ʩʥʠʤʢʫ ʩʪʘʪʫʩʘ çʧʨʠʛʦʜʥʳʡè ʷʚʣʷʣʦʩʴ ʧʦʣʦʞʝʥʠʝ ʄʦʩʢʚʳ ʧʨʠʤʝʨʥʦ ʚ ʮʝʥʪʨʝ ʧʦʣʦʩʳ 

ʩʲʝʤʢʠ, ʛʜʝ ʨʘʜʠʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʤʝʭʠ ʤʠʥʠʤʘʣʴʥʳ.  

ʆʜʥʘʢʦ ʧʨʠ ʪʘʢʦʤ ʧʦʜʭʦʜʝ ʚʳʙʦʨʢʘ ʩʥʠʤʢʦʚ ʦʯʝʥʴ ʤʘʣʘ. ʆʥʘ ʩʦʩʪʘʚʣʷʣʘ ʚʩʝʛʦ 108 ʠʟ 3652 

ʚʦʟʤʦʞʥʳʭ ʟʘ ʧʷʪʴ ʣʝʪ ʩ 2009 ʧʦ 2013 ʛʛ., ʪʦ ʝʩʪʴ ʚʩʝʛʦ ʣʠʰʴ 3% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʜʘʥʥʳʭ. ʅʘʧʨʠʤʝʨ, ʧʨʠ 

ʨʘʩʩʤʦʪʨʝʥʠʠ ʚʳʙʦʨʢʠ ʟʘ 2010 ʛʦʜ, ʢʦʛʜʘ ʚ ʣʝʪʥʠʝ ʤʝʩʷʮʳ ʥʘʜ ʪʝʨʨʠʪʦʨʠʝʡ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ 

ʫʩʪʘʥʦʚʠʣʩʷ ʙʣʦʢʠʨʫʶʱʠʡ ʘʥʪʠʮʠʢʣʦʥ, ʠ ʫʩʣʦʚʠʷ ʙʳʣʠ ʧʨʘʢʪʠʯʝʩʢʠ ʙʝʟʦʙʣʘʯʥʳʤʠ, ʟʘ ʠʶʣʴ ʵʪʦʛʦ ʛʦʜʘ 
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ʢ ʧʨʠʛʦʜʥʳʤ ʙʳʣʦ ʦʪʥʝʩʝʥʦ ʪʦʣʴʢʦ 4 ʩʥʠʤʢʘ ʩ ʦʙʦʠʭ ʩʧʫʪʥʠʢʦʚ. ʀʟ-ʟʘ ʥʘʣʠʯʠʷ ʥʘ ʩʥʠʤʢʘʭ ʯʝʪʢʦ 

ʚʳʨʘʞʝʥʥʳʭ ʰʣʝʡʬʦʚ ʦʪ ʪʦʨʬʷʥʳʭ ʧʦʞʘʨʦʚ ʚ ʨʝʛʠʦʥʝ ʧʦʨʷʜʢʘ 15 ʠʟ ʥʠʭ ʙʳʣʠ ʠʩʢʣʶʯʝʥʳ ʠʟ ʚʳʙʦʨʢʠ. 

ʄʘʣʳʡ ʨʘʟʤʝʨ ʚʳʙʦʨʢʠ ʧʨʠʚʦʜʠʪ ʢ ʙʦʣʴʰʠʤ ʧʨʦʧʫʩʢʘʤ ʚ ʜʘʥʥʳʭ ʠ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʧʦʩʪʨʦʠʪʴ 

ʜʦʩʪʦʚʝʨʥʳʡ ʛʦʜʦʚʦʡ ʭʦʜ ʟʥʘʯʝʥʠʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ñʦʩʪʨʦʚʘ ʪʝʧʣʘò.  

ʀʩʭʦʜʷ ʠʟ ʚʩʝʛʦ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ, ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦ ʨʘʩʰʠʨʝʥʠʠ ʚʳʙʦʨʢʠ ʟʘ ʩʯʝʪ ʩʥʠʤʢʦʚ ʩ 

ʙʦʣʴʰʠʤ ʧʦʢʨʳʪʠʝʤ ʦʙʣʘʢʘʤʠ. ɼʣʷ ʵʪʦʛʦ ʪʨʝʙʦʚʘʣʦʩʴ ʨʝʰʠʪʴ ʚʘʞʥʫʶ ʤʝʪʦʜʠʯʝʩʢʫʶ ʟʘʜʘʯʫ ï 

ʦʧʨʝʜʝʣʠʪʴ, ʧʨʠ ʢʘʢʦʡ ʜʦʣʝ ʧʦʢʨʳʪʠʷ ʦʙʣʘʢʘʤʠ ʘʥʘʣʠʟ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʚʩʸ ʝʱʝ ʚʦʟʤʦʞʝʥ, ʪʦ ʝʩʪʴ 

ʩʤʝʱʝʥʠʝ ʦʮʝʥʦʢ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʤʘʣʦ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʤʝʪʦʜʠʯʝʩʢʦʡ ʟʘʜʘʯʠ ʙʳʣ ʧʨʦʚʝʜʝʥ ʯʠʩʣʝʥʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʩ ʠʩʢʫʩʩʪʚʝʥʥʦʡ 

ʠʤʠʪʘʮʠʝʡ ʦʙʣʘʯʥʦʛʦ ʧʦʢʨʦʚʘ. ɹʳʣʠ ʚʳʙʨʘʥʳ ʦʪʜʝʣʴʥʳʝ ʩʥʠʤʢʠ ʩʦʚʝʨʰʝʥʥʦ ʷʩʥʦʛʦ ʥʝʙʘ ʥʘʜ 

ʄʦʩʢʦʚʩʢʠʤ ʨʝʛʠʦʥʦʤ ʧʨʠ ʘʥʪʠʮʠʢʣʦʥʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ, ʢʘʢ ʟʠʤʦʡ, ʪʘʢ ʠ ʣʝʪʦʤ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʩʥʠʤʢʠ 

ʟʘ ʩʣʝʜʫʶʱʠʝ ʜʘʪʳ: ʜʣʷ ʘʥʘʣʠʟʘ ʚʣʠʷʥʠʷ ʦʙʣʘʯʥʦʩʪʠ ʚ ʦʙʣʘʩʪʠ ʩʨʘʚʥʝʥʠʷ 06.02.10 ʠ 30.06.10, ʘ ʜʣʷ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʩ ʪʝʨʨʠʪʦʨʠʝʡ ʄʦʩʢʚʳ 13.01.09 ʠ 06.06.11. ɺ ʨʘʩʯʝʪʥʦʡ ʤʘʪʨʠʮʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ 

ʵʪʠʭ ʩʥʠʤʢʦʚ ʧʦʯʪʠ ʚʦ ʚʩʝʭ ʦʪʜʝʣʴʥʳʭ ʷʯʝʡʢʘʭ ʩʦ ʟʥʘʯʝʥʠʷʤʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚʥʫʪʨʠ ʝʜʠʥʠʯʥʦʛʦ ʧʠʢʩʝʣʷ 

ʠʤʝʣʠʩʴ ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʜʠʦʤʝʪʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʦ ʪʝʤʧʝʨʘʪʫʨʝ ʧʦʚʝʨʭʥʦʩʪʠ. ʉʥʘʯʘʣʘ ʜʣʷ ʘʥʘʣʠʟʘ 

ʩʠʥʦʧʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʢʘʨʪʳ ʧʦʛʦʜʳ ʜʣʷ ʵʪʠʭ ʜʘʪ (ʨʠʩ. 2.13). 
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ʈʠʩ. 2.13 ʇʨʠʤʝʨʳ ʩʥʠʤʢʦʚ, ʚʳʙʨʘʥʥʳʭ ʜʣʷ ʘʥʘʣʠʟʘ ʚʣʠʷʥʠʷ ʦʙʣʘʯʥʦʩʪʠ. ʉʣʝʚʘ ʠʟʦʙʨʘʞʝʥʳ ʩʠʥʦʧʪʠʯʝʩʢʠʝ ʢʘʨʪʳ, 

ʩʧʨʘʚʘ ʬʨʘʛʤʝʥʪ ʢʦʩʤʠʯʝʩʢʦʛʦ ʩʥʠʤʢʘ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʮʚʝʪʘʭ 

ʉʣʝʚʘ ʥʘ ʨʠʩʫʥʢʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʠʥʦʧʪʠʯʝʩʢʠʝ ʢʘʨʪʳ ɽʚʨʦʧʝʡʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʝ 

ʩʣʫʞʙʦʡ ʈʦʩʛʠʜʨʦʤʝʪʘ ʠ ʩʦʩʪʘʚʣʝʥʥʳʝ ʧʦ ʜʘʥʥʳʤ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʩʝʪʠ ʚ ʩʨʦʢ ʥʘʙʣʶʜʝʥʠʷ ʥʘʠʙʦʣʝʝ 

ʙʣʠʟʢʠʡ ʢ ʚʨʝʤʝʥʠ ʧʨʦʣʝʪʘ ʩʧʫʪʥʠʢʘ (12:00). ʉʧʨʘʚʘ ʦʪʦʙʨʘʞʝʥ ʬʨʘʛʤʝʥʪ ʩʮʝʥʳ ʧʨʦʣʝʪʘ ʩʧʫʪʥʠʢʘ, ʥʘ 

ʢʦʪʦʨʦʤ ʦʪʦʙʨʘʞʘʝʪʩʷ ʪʝʨʨʠʪʦʨʠʷ ʄʦʩʢʦʚʩʢʦʛʦ ʨʝʛʠʦʥʘ. ʂʨʘʩʥʳʤʠ ʟʚʝʟʜʦʯʢʘʤʠ ʦʪʤʝʯʝʥʦ ʧʨʠʤʝʨʥʦʝ 

ʧʦʣʦʞʝʥʠʝ ʛʦʨʦʜʘ ʄʦʩʢʚʘ. ʄʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʢʘʞʜʦʤ ʠʟ ʵʪʠʭ ʩʣʫʯʘʝʚ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʩʥʠʤʢʘ 13.01.2009 ʛʦʜʘ, ʢʦʛʜʘ ʪʝʨʨʠʪʦʨʠʷ ʛʦʨʦʜʘ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʟʦʥʝ ʚʳʩʦʢʦʛʦ ʛʨʘʜʠʝʥʪʘ ʜʘʚʣʝʥʠʷ ʤʝʞʜʫ 

ʮʠʢʣʦʥʦʤ ʥʘʜ ʉʢʘʥʜʠʥʘʚʠʝʡ ʠ ʤʦʱʥʳʤ ʘʥʪʠʮʠʢʣʦʥʦʤ ʥʘʜ ʏʝʨʥʳʤ ʤʦʨʝʤ, ʄʦʩʢʚʘ ʥʘʭʦʜʠʪʩʷ ʙʣʠʟʢʦ ʢ 

ʮʝʥʪʨʫ ʘʥʪʠʮʠʢʣʦʥʘ.  

ʈʠʩ. 2.13 ʧʦʜʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʚ ʚʳʙʨʘʥʥʳʝ ʜʘʪʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʄʦʩʢʦʚʩʢʦʛʦ ʨʝʛʠʦʥʘ ʧʨʝʦʙʣʘʜʘʣʠ 

ʘʥʪʠʮʠʢʣʦʥʘʣʴʥʳʝ ʫʩʣʦʚʠʷ, ʯʪʦ ʦʟʥʘʯʘʝʪ ʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦ ʪʝʨʨʠʪʦʨʠʠ 

ʨʝʛʠʦʥʘ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʝʩʪʠ ʜʦʩʪʦʚʝʨʥʳʡ ʯʠʩʣʝʥʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʩ ʠʤʠʪʘʮʠʝʡ ʦʙʣʘʢʦʚ. ʆʥ 

ʟʘʢʣʶʯʘʣʩʷ ʚ ʧʦʦʯʝʨʝʜʥʦʤ ʠʩʢʣʶʯʝʥʠʠ ʯʘʩʪʠ ʟʥʘʯʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʩʝʚʝʨʥʦʡ, ʶʞʥʦʡ, 

ʟʘʧʘʜʥʦʡ ʠ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʦʙʣʘʩʪʠ. ʄʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʝ ʯʠʩʣʦ ʪʘʢʠʭ ʷʯʝʝʢ ʚ ʤʘʪʨʠʮʝ, 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʨʘʚʥʦ ʧʣʦʱʘʜʠ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʝʝ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʛʨʘʥʠʮʘʭ ʠ ʩʦʩʪʘʚʣʷʝʪ 

45955 ʙʝʟ ʫʯʝʪʘ ʷʯʝʝʢ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ʄʦʩʢʚʘ.  

ʊʝ ʷʯʝʡʢʠ, ʢʦʪʦʨʳʝ ʠʩʢʣʶʯʘʣʠʩʴ ʠʟ ʤʘʪʨʠʮʳ, ʢʘʢ ʙʳ ʠʛʨʘʣʠ ʨʦʣʴ ʚʦʦʙʨʘʞʘʝʤʳʭ ʦʙʣʘʢʦʚ, ʢʦʪʦʨʳʝ 

ʤʦʛʣʠ ʚ ʵʪʦ ʚʨʝʤʷ ʩʫʱʝʩʪʚʦʚʘʪʴ ʥʘʜ ʨʝʛʠʦʥʦʤ. ʀʩʢʣʶʯʝʥʠʝ ʷʯʝʝʢ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʧʦʦʯʝʨʝʜʥʦ ʩ ʯʝʪʳʨʝʭ 

ʥʘʧʨʘʚʣʝʥʠʡ ʯʠʩʣʦʤ ʢʨʘʪʥʳʤ 5%, ʪʦ ʝʩʪʴ ʩ ʢʘʞʜʦʛʦ ʢʨʘʷ ʦʙʣʘʩʪʠ ʦʙʨʝʟʘʣʦʩʴ ʥʝʢʦʪʦʨʦʝ ʢʦʣʠʯʝʩʪʚʦ ʷʯʝʝʢ, 

ʯʠʩʣʦ ʢʦʪʦʨʳʭ ʚ ʧʨʦʮʝʥʪʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʷʯʝʝʢ ʦʙʣʘʩʪʠ ʨʘʚʥʦʤ 5, 10, 15 ʠ ʪʘʢ ʜʘʣʝʝ ʜʦ 

50 % (ʨʠʩ. 2.14).  
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ʈʠʩ. 2.14 ʇʨʠʤʝʨʳ ʦʙʨʝʟʢʠ ʟʥʘʯʝʥʠʡ ʤʘʪʨʠʮʳ ʪʝʤʧʝʨʘʪʫʨ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʨʘʟʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʠ ʩ ʨʘʟʥʳʤ 

ʧʨʦʮʝʥʪʦʤ ʠʤʠʪʘʮʠʠ ʦʙʣʘʢʦʚ: ɸ ï 20% ʩ ʩʝʚʝʨʘ; ɹ ï 35% ʩ ʶʛʘ; ɺ ï 30% ʩ ʟʘʧʘʜʘ ʠ ɻ ï 25% ʩ ʚʦʩʪʦʢʘ 

 

ʅʘ ʢʘʞʜʦʤ ʵʪʘʧʝ ʧʦʩʣʝ ʠʩʢʣʶʯʝʥʠʷ ʦʯʝʨʝʜʥʳʭ 5% ʷʯʝʝʢ ʧʨʦʠʟʚʦʜʠʣʩʷ ʨʘʩʯʝʪ ʪʝʤʧʝʨʘʪʫʨʳ 

ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʦʩʪʘʚʰʝʡʩʷ ʯʘʩʪʠ ʦʙʣʘʩʪʠ ʜʣʷ ʪʦʛʦ, ʯʪʦʙ ʚʳʷʩʥʠʪʴ ʚ ʢʘʢʦʡ ʤʝʨʝ ʯʘʩʪʠʯʥʦʝ ʧʦʢʨʳʪʠʝ 

ʩʥʠʤʢʘ ʦʙʣʘʢʘʤʠ ʧʨʠʚʦʜʠʪ ʢ ʩʤʝʱʝʥʠʶ ʦʮʝʥʦʢ ʊʉ. ɿʘʪʝʤ ʙʳʣʘ ʨʘʩʩʯʠʪʘʥʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʨʝʜʥʝʡ ʪʝʤʧʝʨʘʪʫʨʝ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʄʦʩʢʚʝ ʚ ʜʘʥʥʳʡ 

ʢʦʥʢʨʝʪʥʳʡ ʜʝʥʴ (ʪʘʙʣ. 2.8). ʀʟ ʪʘʙʣʠʮʳ ʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʧʨʦʮʝʥʪʘ 

ʦʙʣʘʯʥʦʩʪʠ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʤʝʥʷʝʪʩʷ ʚ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʩʧʦʣʦʞʝʥʠʷ ʪʝʦʨʝʪʠʯʝʩʢʠʭ 

ʦʙʣʘʢʦʚ. ʆʩʦʙʝʥʥʦ ʯʝʪʢʦ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʚ ʨʝʟʫʣʴʪʘʪʘʭ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩ ʣʝʪʥʠʤ ʩʥʠʤʢʦʤ.  

 

ʊʘʙʣ. 2.8 ʈʘʩʯʝʪ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʧʨʠ ʠʩʢʣʶʯʝʥʠʠ ʯʘʩʪʠ ʷʯʝʝʢ ʨʘʩʯʝʪʥʦʡ 

ʤʘʪʨʠʮʳ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ 

  
ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ 

"ʦʩʪʨʦʚʘ ʪʝʧʣʘ" 06.02.2010, Üʉ 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ 

"ʦʩʪʨʦʚʘ ʪʝʧʣʘ" 30.06.2010, Üʉ 

ʅʘʧʨʘʚʣʝʥʠʝ 

ʠʩʢʣʶʯʝʥʠʷ 

ʉʝʚʝʨ ʖʛ ɿʘʧʘʜ ɺʦʩʪʦʢ ʉʝʚʝʨ ʖʛ ɿʘʧʘʜ ɺʦʩʪʦʢ 
ɼʦʣʷ 

ʠʩʢʣʶʯʝʥʥʳʭ 

ʷʯʝʝʢ 

0 3,6 5,6 

5% 3,4 3,2 3,2 3,4 5,4 5,8 5,4 5,4 

10% 3,5 3,2 3,1 3,4 5,3 5,9 5,4 5,4 

15% 3,5 3,2 3,0 3,4 5,2 6,0 5,3 5,5 

20% 3,6 3,1 3,0 3,3 5,1 6,1 5,2 5,6 

25% 3,6 3,1 3,0 3,3 5,0 6,2 5,1 5,8 

30% 3,6 3,1 3,0 3,2 4,9 6,2 5,0 5,9 

35% 3,6 3,0 3,1 3,2 4,8 6,2 4,9 6,0 

40% 3,6 3,0 3,1 3,2 4,7 6,3 4,9 6,1 

45% 3,6 3,0 3,2 3,3 4,6 6,3 4,8 6,2 

50% 3,7 3,0 3,3 3,3 4,5 6,4 4,7 6,2 
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ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʟʥʘʯʘʣʴʥʦ ʜʦʣʷ ʷʯʝʝʢ ʥʘ ʦʪʦʙʨʘʥʥʳʭ ʜʣʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩʥʠʤʢʘʭ ʥʝ ʙʳʣʘ 

100%. ʅʘʧʨʠʤʝʨ, ʚ ʨʘʩʯʝʪʥʦʡ ʤʘʪʨʠʮʝ ʟʠʤʥʝʛʦ ʩʥʠʤʢʘ (06.02.2010) ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʠ ʫʜʘʣʝʥʠʷ 

ʥʝʧʨʠʛʦʜʥʳʭ ʷʯʝʝʢ ʩʦ ʟʥʘʯʝʥʠʝʤ -9999, ʪʦ ʝʩʪʴ çʥʝʪ ʜʘʥʥʳʭè, ʢʦʣʠʯʝʩʪʚʦ ʨʘʩʯʝʪʥʳʭ ʟʥʘʯʝʥʠʡ 

ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ ʙʳʣʦ ʚʩʝʛʦ 44 880, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 97,7% ʦʪ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʛʦ ʠʭ ʯʠʩʣʘ. 

ʆʙʨʝʟʢʘ ʢʨʘʡʥʠʭ ʫʯʘʩʪʢʦʚ, ʠʤʠʪʠʨʫʶʱʠʭ ʦʙʣʘʯʥʳʡ ʧʦʢʨʦʚ, ʢʘʢ ʛʦʚʦʨʠʣʦʩʴ ʨʘʥʝʝ, ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʯʝʨʝʟ 

ʢʘʞʜʳʝ 5% ʦʪ ʠʤʝʶʱʝʛʦʩʷ ʯʠʩʣʘ ʷʯʝʝʢ, ʪʦ ʝʩʪʴ ʩʦʩʪʘʚʣʷʣʦ ʧʨʠ ʦʙʨʝʟʢʝ 5% ʪʝʨʨʠʪʦʨʠʠ 92,7% ʦʪ 

ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʛʦ, ʘ ʧʨʠ ʦʙʨʝʟʢʝ 50% - 48,8%. ʏʪʦ ʢʘʩʘʝʪʩʷ ʣʝʪʥʝʛʦ ʩʥʠʤʢʘ, ʪʦ ʠʟʥʘʯʘʣʴʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʷʯʝʝʢ ʩ ʜʦʩʪʦʚʝʨʥʳʤʠ ʜʘʥʥʳʤʠ ʦ ʪʝʤʧʝʨʘʪʫʨʝ ʧʦʚʝʨʭʥʦʩʪʠ ʙʳʣʦ ʯʫʪʴ ʙʦʣʴʰʝ ʠ ʩʦʩʪʘʚʠʣʦ 

45 374, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 98,7% ʦʪ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʛʦ ʠʭ ʢʦʣʠʯʝʩʪʚʘ.  

ɼʣʷ ʙʦʣʴʰʝʡ ʥʘʛʣʷʜʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʦʙʣʘʯʥʦʛʦ ʧʦʢʨʦʚʘ ʥʘ 

ʩʤʝʱʝʥʠʝ ʦʮʝʥʦʢ ʧʘʨʘʤʝʪʨʘ I ʙʳʣʘ ʨʘʩʩʯʠʪʘʥʘ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʚ ʥʘʯʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʠ 

ʧʨʠ ʫʜʘʣʝʥʠʠ ʯʘʩʪʠ ʷʯʝʝʢ. ʅʘ ʨʠʩ. 2.15 ʠʟʦʙʨʘʞʝʥʳ ʛʨʘʬʠʢʠ ʠʟʤʝʥʯʠʚʦʩʪʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʦʣʠ ʦʙʣʘʯʥʦʛʦ ʧʦʢʨʳʪʠʷ ʚ ʨʘʟʥʳʭ ʯʘʩʪʷʭ ʄʦʩʢʦʚʩʢʦʡ 

ʦʙʣʘʩʪʠ ʥʘ ʧʨʠʤʝʨʝ ʟʠʤʥʝʛʦ ʩʥʠʤʢʘ (ʩʣʝʚʘ) ʠ ʣʝʪʥʝʛʦ (ʩʧʨʘʚʘ).  

 

 

ʈʠʩ. 2.15 ʈʝʟʫʣʴʪʘʪʳ ʯʠʩʣʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩ ʠʤʠʪʘʮʠʝʡ ʦʙʣʘʢʦʚ ʚ ʨʘʟʥʳʭ ʯʘʩʪʷʭ ʠ ʚ ʨʘʟʥʦʡ ʜʦʣʝ ʢʦʩʤʠʯʝʩʢʦʛʦ 

ʩʥʠʤʢʘ. 

 

ʅʘʠʙʦʣʝʝ ʯʝʪʢʫʶ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʠʟʤʝʥʝʥʠʡ ʧʦʢʘʟʳʚʘʝʪ ʵʢʩʧʝʨʠʤʝʥʪ, ʧʨʦʚʝʜʝʥʥʳʡ ʥʘ ʨʘʩʯʝʪʥʦʡ 

ʤʘʪʨʠʮʝ ʢʦʩʤʠʯʝʩʢʦʛʦ ʩʥʠʤʢʘ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ. ʇʨʠ ʥʘʯʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʚʥʦʩʪʴ, ʨʘʩʩʯʠʪʘʥʥʘʷ 

ʜʣʷ ʚʩʝʡ ʠʤʝʶʱʝʡʩʷ ʧʣʦʱʘʜʠ ʦʙʣʘʩʪʠ, ʩʦʩʪʘʚʣʷʣʘ 5,6 Üʉ. ɺ ʵʪʦʪ ʜʝʥʴ ʄʦʩʢʚʘ ʥʘʭʦʜʠʪʩʷ ʙʣʠʟʢʦ ʢ ʮʝʥʪʨʫ 

ʘʥʪʠʮʠʢʣʦʥʘ, ʶʞʥʝʝ ʨʘʩʧʦʣʦʞʠʣʩʷ ʘʢʢʣʶʟʠʚʥʳʡ ʮʠʢʣʦʥ ʥʘʜ ʪʝʨʨʠʪʦʨʠʝʡ ʎʝʥʪʨʘʣʴʥʦʛʦ-ʏʝʨʥʦʟʝʤʴʷ. 

ʅʘ ʛʨʘʬʠʢʝ ʭʦʨʦʰʦ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʫʚʝʣʠʯʝʥʠʷ ʠʟʤʝʥʯʠʚʦʩʪʠ ʵʪʦʛʦ ʧʘʨʘʤʝʪʨʘ 

ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʜʦʣʠ ʦʙʣʘʯʥʦʛʦ ʧʦʢʨʦʚʘ, ʧʨʠʯʝʤ ʭʦʨʦʰʦ ʩʦʛʣʘʩʫʶʱʘʷʩʷ ʩ ʟʘʢʦʥʘʤʠ ʦʙʱʝʡ 

ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʟʦʥʘʣʴʥʦʩʪʠ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʯʝʤ ʙʦʣʴʰʝ ʧʣʦʱʘʜʴ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʩʦʢʨʘʱʘʝʪʩʷ ʚ 

ʩʝʚʝʨʥʦʡ ʝʝ ʯʘʩʪʠ, ʪʝʤ ʤʝʥʴʰʝ ʩʪʘʥʦʚʠʪʴʩʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ çʦʩʪʨʦʚʘ ʪʝʧʣʘè. ʕʪʦ ʚʧʦʣʥʝ ʦʞʠʜʘʝʤʦ, ʪʘʢ 

ʢʘʢ ʤʳ ʦʪʨʝʟʘʝʤ ʯʘʩʪʴ ʷʯʝʝʢ ʩ ʘʧʨʠʦʨʠ ʙʦʣʝʝ ʥʠʟʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʩʨʘʚʥʠʚʘʝʤ 

ʪʝʤʧʝʨʘʪʫʨʫ ʚ ʛʦʨʦʜʝ ʩ ʙʦʣʝʝ ʪʝʧʣʳʤʠ ʶʞʥʳʤʠ ʯʘʩʪʷʤʠ ʦʙʣʘʩʪʠ.  ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʝʩʣʠ ʤʳ ʫʙʠʨʘʝʤ 
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ʯʘʩʪʴ ʶʞʥʳʭ ʷʯʝʝʢ, ʪʦ ʟʥʘʯʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʘʯʠʥʘʝʪ ʨʘʩʪʠ. ʉʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ 

ʧʨʠ ʫʜʘʣʝʥʠʠ ʟʘʧʘʜʥʳʭ ʠ ʚʦʩʪʦʯʥʳʭ ʷʯʝʝʢ, ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʚ ʠʟʤʝʥʝʥʠʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʪʘʢʞʝ ʯʝʪʢʦ 

ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ. ʇʨʠʯʝʤ ʫʜʘʣʝʥʥʳʝ ʟʘʧʘʜʥʳʝ ʷʯʝʡʢʠ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʢʘʯʝʩʪʚʝʥʥʦ ʩʭʦʞʝʝ ʩ 

ʩʝʚʝʨʥʳʤʠ, ʘ ʚʦʩʪʦʯʥʳʝ ï ʩ ʶʞʥʳʤʠ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʚʝʜʴ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʟʦʥʘʣʴʥʦʩʪʴ ʚ 

ʇʦʜʤʦʩʢʦʚʴʝ ʠ ʣʝʪʦʤ [35], ʠ ʚ ʩʨʝʜʥʝʤ ʟʘ ʛʦʜ [6] ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʦʙʱʝʤ ʧʦʚʳʰʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ 

ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʩ ʩʝʚʝʨʦ-ʟʘʧʘʜʘ ʥʘ ʶʛʦ-ʚʦʩʪʦʢ. 

ɺʠʜʥʦ, ʯʪʦ ʧʨʠ ʫʜʘʣʝʥʠʠ ʫʞʝ 5% ʶʞʥʳʭ ʷʯʝʝʢ ʚʣʠʷʥʠʝ ʦʙʣʘʯʥʦʩʪʠ ʩʢʘʟʳʚʘʝʪʩʷ ʩʠʣʴʥʝʝ, ʯʝʤ ʧʨʠ 

ʫʜʘʣʝʥʠʠ ʜʨʫʛʠʭ ʦʙʣʘʩʪʝʡ ʚʣʠʷʥʠʝ ʢʦʪʦʨʳʭ ʧʨʠ ʪʘʢʦʤ ʞʝ ʧʨʦʮʝʥʪʝ ʫʜʘʣʝʥʥʳʭ ʷʯʝʝʢ ʦʩʪʘʝʪʩʷ 

ʦʜʠʥʘʢʦʚʳʤ. ʇʨʠ ʫʜʘʣʝʥʠʠ 5% ʶʞʥʳʭ ʷʯʝʝʢ ʧʨʦʠʩʭʦʜʠʪ ʠʟʤʝʥʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʘ 0,2 Üʉ ʚ ʩʪʦʨʦʥʫ 

ʝʝ ʫʚʝʣʠʯʝʥʠʷ, ʘ ʧʨʠ ʫʜʘʣʝʥʠʠ ʩʝʚʝʨʥʳʭ, ʟʘʧʘʜʥʳʭ ʠ ʚʦʩʪʦʯʥʳʭ ʨʝʛʠʦʥʦʚ ʦʥʘ ʠʟʤʝʥʷʝʪʩʷ ʥʘ 0,17; 0,14 ʠ 

0,15 Üʉ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʩʪʦʨʦʥʫ ʫʤʝʥʴʰʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ. ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʫʜʘʣʝʥʠʝ ʧʝʨʚʳʭ 15% 

ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʟʥʘʯʝʥʠʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ, ʘ ʟʘʪʝʤ ʧʝʨʝʭʦʜʠʪ ʚ 

ʩʪʦʨʦʥʫ ʫʚʝʣʠʯʝʥʠʷ. ʕʪʦ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʥʘʣʠʯʠʝʤ ʥʘ ʚʦʩʪʦʯʥʦʤ ʢʨʘʶ ʦʙʣʘʩʪʠ ʰʠʨʦʢʦʛʦ 

ʤʘʩʩʠʚʘ ʧʨʠʨʦʜʥʳʭ ʣʝʩʦʚ (~70%) ʠ ʟʘʙʦʣʦʯʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ (~5%), ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʨʠ ʧʨʠʙʣʠʞʝʥʠʠ ʢ 

ʄʦʩʢʚʝ ʢʦʣʠʯʝʩʪʚʦ ʟʝʣʝʥʳʭ ʧʣʦʱʘʜʝʡ ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʘʝʪʩʷ (ʜʦ ~50%), ʘ ʜʦʣʷ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ 

ʟʝʤʝʣʴ, ʥʘʦʙʦʨʦʪ, ʫʚʝʣʠʯʠʚʘʪʴʩʷ (~30%), ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʜʘʥʥʳʤʠ ʤʦʜʝʣʠ Land Use Land Cover (ʨʠʩ. 

2.16). 

 

 

ʈʠʩ. 2.16 ʂʘʨʪʘ ʪʠʧʦʚ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ [118] 
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ʏʪʦ ʢʘʩʘʝʪʩʷ ʵʢʩʧʝʨʠʤʝʥʪʘ c ʟʠʤʥʠʤ ʩʥʠʤʢʦʤ, ʪʦ ʨʝʟʫʣʴʪʘʪʳ ʦʢʘʟʘʣʠʩʴ ʥʝʦʜʥʦʟʥʘʯʥʳ. ʅʘʯʘʣʴʥʘʷ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ñʦʩʪʨʦʚʘ ʪʝʧʣʘò 06.02.2010 ʛʦʜʘ ʩʦʩʪʘʚʠʣʘ 3,6 Üʉ. ʂʘʢ ʥʠ ʩʪʨʘʥʥʦ, ʚ 

ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʥʘʙʣʶʜʘʝʪʩʷ ʦʙʨʘʪʥʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʚ ʠʟʤʝʥʯʠʚʦʩʪʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ çʦʩʪʨʦʚʘ ʪʝʧʣʘè. 

ʇʨʠ ʫʜʘʣʝʥʠʠ ʶʞʥʳʭ ʷʯʝʝʢ ʧʘʨʘʤʝʪʨ I ʥʘʯʠʥʘʝʪ ʟʘʢʦʥʦʤʝʨʥʦ ʫʤʝʥʴʰʘʪʴʩʷ, ʘ ʧʨʠ ʫʜʘʣʝʥʠʠ ʩʝʚʝʨʥʳʭ 

ʥʘʦʙʦʨʦʪ ʫʚʝʣʠʯʠʚʘʪʴʩʷ. ʇʨʠ ʫʜʘʣʝʥʠʠ ʟʘʧʘʜʥʳʭ ʠ ʚʦʩʪʦʯʥʳʭ ʷʯʝʝʢ ʟʘʢʦʥʦʤʝʨʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʟʥʘʯʝʥʠʠ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ. ɼʣʷ ʦʙʲʷʩʥʝʥʠʷ ʦʙʨʘʪʠʤʩʷ ʢ ʩʠʥʦʧʪʠʯʝʩʢʦʡ ʢʘʨʪʝ ʚ 12-ʯʘʩʦʚʦʡ ʩʨʦʢ 

ʥʘʙʣʶʜʝʥʠʷ 06.02.2010 ʛʦʜʘ. ɽʩʣʠ ʚʝʨʥʫʪʴʩʷ ʢ ʨʠʩ. 2.15, ʪʦ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʄʦʩʢʚʘ ʥʘʭʦʜʠʪʩʷ ʙʣʠʟʢʦ 

ʢ ʮʝʥʪʨʫ ʘʥʪʠʮʠʢʣʦʥʘ, ʥʦ ʚ ʟʦʥʝ ʙʦʣʴʰʠʭ ʛʨʘʜʠʝʥʪʥʳʭ ʧʦʪʦʢʦʚ. ʅʘʜ ʶʞʥʳʤʠ ʨʝʛʠʦʥʘʤʠ ɽʚʨʦʧʳ 

ʦʙʨʘʟʦʚʘʣʘʩʴ ʮʠʢʣʦʥʠʯʝʩʢʘʷ ʩʝʨʠʷ ʩ ʷʚʥʦ ʚʳʨʘʞʝʥʥʦʡ ʩʠʩʪʝʤʦʡ ʘʪʤʦʩʬʝʨʥʳʭ ʬʨʦʥʪʦʚ. ɺ ʪʦʞʝ ʚʨʝʤʷ ʥʘʜ 

ʪʝʨʨʠʪʦʨʠʝʡ ʉʢʘʥʜʠʥʘʚʠʠ ʩʫʱʝʩʪʚʦʚʘʣ ʜʦʩʪʘʪʦʯʥʦ ʤʦʱʥʳʡ ʮʠʢʣʦʥ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʢ ʟʘʧʘʜʫ ʦʪ ʄʦʩʢʚʳ 

ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʭʦʣʦʜʥʳʡ ʬʨʦʥʪ. ʉʢʦʨʝʝ ʚʩʝʛʦ, ʪʘʢʠʝ ʩʠʥʦʧʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʧʨʠʚʝʣʠ ʢ ʠʟʤʝʥʝʥʠʶ ʟʥʘʢʘ 

ʚʘʨʠʘʮʠʡ ʥʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʡ. 

ʆʩʥʦʚʥʦʡ ʚʳʚʦʜ ʵʢʩʧʝʨʠʤʝʥʪʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʨʠ ʫʜʘʣʝʥʠʠ ʜʘʞʝ ʧʦʣʦʚʠʥʳ ʧʣʦʱʘʜʠ 

ʄʦʩʢʦʚʩʢʦʛʦ ʨʝʛʠʦʥʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʤʝʥʷʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ. ʂʘʢ ʚ ʟʠʤʥʠʭ, ʪʘʢ ʠ ʚ 

ʣʝʪʥʠʭ ʫʩʣʦʚʠʷʭ ʟʥʘʯʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʟʤʝʥʷʣʦʩʴ ʤʝʥʝʝ ʯʝʤ ʥʘ 20% ʦʪ ʝʛʦ ʚʝʣʠʯʠʥʳ, ʪʦ ʝʩʪʴ ʤʝʥʝʝ 

ʯʝʤ ʥʘ 1 Üʉ. ɽʩʣʠ ʛʦʚʦʨʠʪʴ ʪʦʯʥʝʝ, ʪʦ ʚ ʟʠʤʥʠʭ ʫʩʣʦʚʠʷʭ ʢ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʠʟʤʝʥʝʥʠʶ ʟʥʘʯʝʥʠʷ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚ 0,18 ʨʘʟ ʧʨʠʚʝʣʦ ʫʜʘʣʝʥʠʝ 50% ʶʞʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʦʙʣʘʩʪʠ, ʘ ʚ ʣʝʪʥʠʭ ʫʩʣʦʚʠʷʭ 50% 

ʩʝʚʝʨʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʧʨʠʚʝʣʦ ʢ ʠʟʤʝʥʝʥʠʶ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚ 0,19 ʨʘʟ.  

ɸʥʘʣʦʛʠʯʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʙʳʣ ʧʨʦʚʝʜʝʥ ʩ ʠʩʢʣʶʯʝʥʠʝʤ ʯʘʩʪʠ ʷʯʝʝʢ ʚ ʧʨʝʜʝʣʘʭ ʪʨʘʜʠʮʠʦʥʥʳʭ 

ʛʨʘʥʠʮ ʄʦʩʢʚʳ. ʂʘʢ ʠ ʚ ʧʨʝʜʳʜʫʱʝʤ ʩʣʫʯʘʝ ʦʪ ʪʝʤʧʝʨʘʪʫʨʥʦʡ ʤʘʪʨʠʮʳ ʛʦʨʦʜʘ ʧʦʦʯʝʨʝʜʥʦ ʦʪʩʝʢʘʣʠʩʴ 

ʪʝʨʨʠʪʦʨʠʠ ʢʨʘʪʥʳʝ 5 %. ɺ ʜʦʧʦʣʥʝʥʠʝ ʙʳʣ ʧʨʦʠʟʚʝʜʝʥ ʘʥʘʣʠʟ ʚʣʠʷʥʠʷ ʥʘʣʠʯʠʷ ʠʥʜʫʩʪʨʠʘʣʴʥʦʡ ʜʳʤʢʠ 

ʚ ʮʝʥʪʨʝ ʛʦʨʦʜʘ ʥʘ ʟʥʘʯʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ çʦʩʪʨʦʚʘ ʪʝʧʣʘè, ʪʦ ʝʩʪʴ ʚ ʮʝʥʪʨʝ ʛʦʨʦʜʘ ʪʘʢʞʝ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʫʜʘʣʷʣʠʩʴ ʢʚʘʜʨʘʪʳ ʩ ʧʣʦʱʘʜʴʶ ʢʨʘʪʥʦʡ 5% ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʷʯʝʝʢ (ʨʠʩ. 2.17).  

ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʷʯʝʝʢ ʚ ʤʘʪʨʠʮʝ ʨʘʩʯʝʪʘ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ ʩʦʩʪʘʚʠʣʦ 1002. ʇʨʠ 

ʵʪʦʤ ʩʣʫʯʘʠ ʩ ʧʦʣʥʳʤ ʠʭ ʟʘʧʦʣʥʝʥʠʝʤ ʦʯʝʥʴ ʨʝʜʢʠ ʜʘʞʝ ʧʨʠ ʚʠʟʫʘʣʴʥʦʤ ʦʪʩʫʪʩʪʚʠʠ ʦʙʣʘʯʥʦʩʪʠ. ʆʯʝʥʴ 

ʯʘʩʪʦ ʠʟ-ʟʘ ʥʘʣʠʯʠʷ ʠʥʜʫʩʪʨʠʘʣʴʥʦʡ ʜʳʤʢʠ ʠʣʠ ʧʦ ʧʨʠʯʠʥʝ ʠʟʣʠʰʥʝʡ ʢʦʥʪʨʘʩʪʠʨʫʶʱʝʡ ʩ ʬʦʥʦʤ 

ʨʘʜʠʦʤʝʪʨʠʯʝʩʢʦʡ ʷʨʢʦʩʪʠ ʮʝʥʪʨʘ ʄʦʩʢʚʳ, ʧʨʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʘʩʯʝʪʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ 

ʬʦʨʤʠʨʫʶʪʩʷ ʷʯʝʡʢʠ ʩʦ ʟʥʘʯʝʥʠʝʤ çʥʝʪ ʜʘʥʥʳʭè. ʊʘʢʦʝ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʥʘ ʨʠʩʫʥʢʝ 2.17 ɸ, ɹ, ɺ ʠ ɻ, 

ʛʜʝ ʚ ʮʝʥʪʨʝ ʛʦʨʦʜʘ ʥʘʭʦʜʠʪʩʷ ʥʝʩʢʦʣʴʢʦ ʧʫʩʪʳʭ ʷʯʝʝʢ. 
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ʈʠʩ. 2.17 ʇʨʠʤʝʨʳ ʦʙʨʝʟʢʠ ʟʥʘʯʝʥʠʡ ʤʘʪʨʠʮʳ ʪʝʤʧʝʨʘʪʫʨ ʧʦʚʝʨʭʥʦʩʪʠ ʛʦʨʦʜʘ ʄʦʩʢʚʘ ʚ ʨʘʟʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʠ ʩ 

ʨʘʟʥʳʤ ʧʨʦʮʝʥʪʦʤ ʠʤʠʪʘʮʠʠ ʦʙʣʘʢʦʚ: ɸ ï 15% ʩ ʩʝʚʝʨʘ; ɹ ï 20% ʩ ʶʛʘ; ɺ ï 25% ʩ ʟʘʧʘʜʘ; ɻ ï 30% ʩ ʚʦʩʪʦʢʘ ʠ ɼ ï 35% ʚ 

ʮʝʥʪʨʝ ʩʪʦʣʠʮʳ 

 

ʇʦʩʣʝ ʨʘʩʯʝʪʘ ʟʥʘʯʝʥʠʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʜʣʷ ʢʘʞʜʦʛʦ ʦʪʜʝʣʴʥʦʛʦ ʩʣʫʯʘʷ ʠʩʢʣʶʯʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʯʘʩʪʠ ʛʦʨʦʜʘ ʤʳ ʧʦʣʫʯʠʣʠ ʩʣʝʜʫʶʱʫʶ ʢʘʨʪʠʥʫ (ʨʠʩ. 2.18).  

  

  

 

ʈʠʩ. 2.18 ʈʝʟʫʣʴʪʘʪʳ ʯʠʩʣʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩ ʠʤʠʪʘʮʠʝʡ ʦʙʣʘʢʦʚ ʚ ʨʘʟʥʳʭ ʯʘʩʪʷʭ ʠ ʚ ʨʘʟʥʦʡ ʜʦʣʝ ʢʦʩʤʠʯʝʩʢʦʛʦ 

ʩʥʠʤʢʘ, ʧʨʦʚʝʜʝʥʥʦʛʦ ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ ʄʦʩʢʚʳ. 

 

ʀʪʘʢ, 13.01.2011 ʛʦʜʘ ʛʦʨʦʜ ʄʦʩʢʚʘ ʥʘʭʦʜʠʣʩʷ ʚ ʧʦʣʝ ʜʝʡʩʪʚʠʷ ʩʠʣʴʥʳʭ ʛʨʘʜʠʝʥʪʥʳʭ ʧʦʪʦʢʦʚ, 

ʦʙʨʘʟʦʚʘʚʰʝʡʩʷ ʤʝʞʜʫ ʜʚʫʤʷ ʯʝʪʢʦ ʚʳʨʘʞʝʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʮʠʨʢʫʣʷʮʠʠ ʘʪʤʦʩʬʝʨʳ ï ʵʪʦ ʤʦʱʥʳʡ 

ʮʠʢʣʦʥ ʥʘʜ ʉʢʘʥʜʠʥʘʚʠʝʡ ʠ ʫʩʪʦʡʯʠʚʳʤ ʘʥʪʠʮʠʢʣʦʥʦʤ ʥʘʜ ʏʝʨʥʦʤʦʨʩʢʠʤ ʧʦʙʝʨʝʞʴʝʤ. ʈʘʟʥʠʮʘ ʚ 

ʜʘʚʣʝʥʠʠ ʥʘ ʫʨʦʚʥʝ ʟʝʤʣʠ ʤʝʞʜʫ ʮʝʥʪʨʘʤʠ ʵʪʠ ʩʠʩʪʝʤ ʩʦʩʪʘʚʠʣʘ 65 ʛʇʘ. ʉ ʩʝʚʝʨʦ-ʟʘʧʘʜʘ ʢ ʪʝʨʨʠʪʦʨʠʠ 

ʄʦʩʢʦʚʩʢʦʛʦ ʨʝʛʠʦʥʘ ʧʨʠʙʣʠʞʘʣʠʩʴ ʜʚʘ, ʩʣʝʜʫʶʱʠʭ ʜʨʫʛ ʟʘ ʜʨʫʛʦʤ, ʘʪʤʦʩʬʝʨʥʳʭ ʬʨʦʥʪʘ (ʪʝʧʣʳʡ, ʘ 

ʟʘʪʝʤ ʭʦʣʦʜʥʳʡ). ʅʘ ʩʘʤʦʤ ʢʦʩʤʠʯʝʩʢʦʤ ʩʥʠʤʢʝ, ʭʦʨʦʰʦ ʨʘʟʣʠʯʠʤ ʧʣʦʪʥʳʡ ʦʙʣʘʯʥʳʡ ʧʦʢʨʦʚ ʢ ʩʝʚʝʨʫ 

ʦʪ ʨʝʛʠʦʥʘ. ɺ ʠʩʭʦʜʥʦʡ ʨʘʩʯʝʪʥʦʡ ʤʘʪʨʠʮʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ ʛʦʨʦʜʘ ʄʦʩʢʚʘ ʠʤʝʣʦʩʴ 983 ʷʯʝʡʢʠ. 
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ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚ ʥʘʯʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʦʙʣʘʯʥʳʡ ʧʦʢʨʦʚ ʠʣʠ ʠʥʜʫʩʪʨʠʘʣʴʥʘʷ ʜʳʤʢʘ ʟʘʥʠʤʘʣʠ 2% 

ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʥʘ ʧʨʠʤʝʨʝ ʨʘʩʯʝʪʥʦʡ ʤʘʪʨʠʮʳ ʟʠʤʥʝʛʦ ʩʠʤʢʘ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚʳʷʚʣʝʥʘ 

ʩʣʝʜʫʶʱʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ I. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩ ʪʝʨʨʠʪʦʨʠʝʡ ʦʙʣʘʩʪʠ, ʚ ʟʠʤʥʝʝ 

ʚʨʝʤʷ ʫʜʘʣʝʥʠʝ ʯʘʩʪʝʡ ʛʦʨʦʜʘ ʩ ʩʝʚʝʨʥʦʛʦ ʠ ʶʞʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʡ, ʘ ʪʘʢʞʝ ʚ ʮʝʥʪʨʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 

ʧʦʚʣʠʷʣʦ ʥʘ ʟʥʘʯʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ çʦʩʪʨʦʚʘ ʪʝʧʣʘè (ʧʨʘʢʪʠʯʝʩʢʠ ʙʣʠʟʢʘ ʢ ʥʫʣʶ). ɺ ʟʠʤʥʝʝ ʚʨʝʤʷ - ɻ ʪʦ 

ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʧʦʚʝʨʭʥʦʩʪʴ ʚ ʛʦʨʦʜʝ ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʥʦʨʦʜʥʘ, ʢʘʢ ʚ ʮʝʥʪʨʝ, ʪʘʢ ʠ ʥʘ ʝʛʦ ʦʢʨʘʠʥʘʭ 

ʠʟ-ʟʘ ʥʘʣʠʯʠʷ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʦʪʩʫʪʩʪʚʠʷ ʣʠʩʪʚʝʥʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʩʝʚʝʨʥʦʛʦ ʠ 

ʶʞʥʦʛʦ ʨʘʡʦʥʦʚ ʩʪʦʣʠʮʳ, ʪʦ ʠʭ ʫʜʘʣʝʥʠʝ ʧʨʠʚʦʜʠʪ ʢ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤʫ (ʠʟʤʝʥʯʠʚʦʩʪʴ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʩʦʩʪʘʚʣʷʝʪ 5,5 ʠ 6,5% ʧʨʠ ʫʜʘʣʝʥʠʠ 50% ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʥʦ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʦʤʫ 

ʩʤʝʱʝʥʠʶ ʦʮʝʥʦʢ I.  

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʟʘʢʦʥʦʤʝʨʥʦʝ ʠʟʤʝʥʝʥʠʝ ʧʘʨʘʤʝʪʨʘ I ʧʨʠ ʫʜʘʣʝʥʠʠ ʟʘʧʘʜʥʦʡ ʠ 

ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʛʦʨʦʜʘ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʟʤʝʥʯʠʚʦʩʪʴ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʨʠ ʫʜʘʣʝʥʠʠ ʟʘʧʘʜʥʦʡ ʠ 

ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʝʡ ʛʦʨʦʜʘ ʧʨʦʷʚʣʷʝʪʩʷ ʙʦʣʴʰʝ, ʯʝʤ ʧʨʠ ʫʜʘʣʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʝʡ ʦʙʣʘʩʪʠ ʩʨʘʚʥʝʥʠʷ. ɺ 

ʵʪʠʭ ʜʚʫʭ ʩʣʫʯʘʷʭ ʟʥʘʯʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʟʤʝʥʠʣʦʩʴ ʧʨʠ ʫʜʘʣʝʥʠʠ ʧʦʣʦʚʠʥʳ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ʥʘ 27 

ʠ 29% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʯʪʦ ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʜʚʘ ʨʘʟʘ ʙʦʣʴʰʝ, ʯʝʤ ʧʨʠ ʠʤʠʪʘʮʠʠ ʦʙʣʘʢʦʚ ʥʘʜ ʪʝʨʨʠʪʦʨʠʝʡ 

ʦʙʣʘʩʪʠ. 

ɺʣʠʷʥʠʝ ʦʙʣʘʯʥʦʩʪʠ ʥʘ ʟʘʧʘʜʥʦʡ ʦʢʨʘʠʥʝ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʫʚʝʣʠʯʝʥʠʠ ʟʥʘʯʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ, ʚ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʫʜʘʣʝʥʠʝ ʚʦʩʪʦʯʥʦʡ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʪʝʧʣʦʚʦʛʦ ʚʣʠʷʥʠʷ ʛʦʨʦʜʘ. ʊʘʢ ʢʘʢ ʧʨʦʪʷʞʝʥʥʦʩʪʴ 

ʛʦʨʦʜʘ ʚ ʥʘʧʨʘʚʣʝʥʠʷʭ ʩ ʩʝʚʝʨ-ʶʛ ʠ ʩ ʟʘʧʘʜ-ʚʦʩʪʦʢ ʥʝʚʝʣʠʢʘ (ʚʩʝʛʦ 35 ʠ 30 ʢʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) 

ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʟʦʥʘʣʴʥʦʩʪʴ ʥʝ ʧʨʦʷʚʣʷʝʪʩʷ. ʉʢʦʨʝʝ ʚʩʝʛʦ, ʟʜʝʩʴ ʩʢʘʟʳʚʘʝʪʩʷ ʚʣʠʷʥʠʝ ʩʠʥʦʧʪʠʯʝʩʢʦʡ 

ʩʠʪʫʘʮʠʠ ʠ ʧʨʝʦʙʣʘʜʘʶʱʝʛʦ ʪʠʧʘ ʧʦʜʩʪʠʣʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ.  

ɺ ʧʨʘʚʦʡ ʯʘʩʪʠ ʨʠʩʫʥʢʘ 2.18 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘ ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ ʄʦʩʢʚʳ ʚ 

ʣʝʪʥʝʝ ʚʨʝʤʷ. ɺ ʵʪʦʪ ʜʝʥʴ (06 ʠʶʥʷ 2011 ʛ.) ʄʦʩʢʚʘ ʥʘʭʦʜʠʣʘʩʴ ʚ ʟʦʥʝ ʩʝʚʝʨʥʳʭ ʛʨʘʜʠʝʥʪʥʳʭ ʧʦʪʦʢʦʚ 

ʤʝʞʜʫ ʮʠʢʣʦʥʦʤ ʩ ʮʝʥʪʨʦʤ ʥʘʜ ʉʨʝʜʥʠʤ ʇʦʚʦʣʞʴʝʤ ʠ ʘʥʪʠʮʠʢʣʦʥʦʤ ʥʘʜ ɹʝʣʳʤ ʤʦʨʝʤ, ʚ ʫʩʣʦʚʠʷʭ 

ʚʭʦʞʜʝʥʠʷ ʧʨʦʭʣʘʜʥʦʡ ʠ ʦʯʝʥʴ ʩʫʭʦʡ ʘʨʢʪʠʯʝʩʢʦʡ ʚʦʟʜʫʰʥʦʡ ʤʘʩʩʳ (ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʚ ʄʆ 

ʄɻʋ ʚ 12 ʯ ʩʦʩʪʘʚʠʣʘ ʣʠʰʴ 29%, ʘ ʚ 18 ʯ ï ʜʘʞʝ 23%), ʩʣʝʜʩʪʚʠʝʤ ʯʝʛʦ ʠ ʷʚʠʣʦʩʴ ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ 

ʦʙʣʘʢʦʚ. ɺ ʵʪʦʪ ʜʝʥʴ ʠʥʪʝʥʩʠʚʥʦʩʪʴ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʧʨʠ ʥʘʯʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʩʦʩʪʘʚʠʣʘ 4,7 Üʉ.  

ɺ ʣʝʪʥʝʝ ʚʨʝʤʷ ʠʟʤʝʥʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʧʨʦʷʚʣʷʶʪʩʷ ʙʦʣʝʝ ʟʥʘʯʠʤʦ, ʪʘʢ ʢʘʢ 

ʠʤʝʥʥʦ ʚ ʣʝʪʥʝʝ ʚʨʝʤʷ ʚ ʫʩʣʦʚʠʷʭ ʦʪʩʫʪʩʪʚʠʷ ʧʨʦʷʚʣʝʥʠʷ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʟʦʥʘʣʴʥʦʩʪʠ ʥʘ ʟʥʘʯʝʥʠʝ 

ʧʘʨʘʤʝʪʨʘ I ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ ʛʦʨʦʜʘ. ɼʘʥʥʦʝ ʫʪʚʝʨʞʜʝʥʠʝ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʩʠʣʴʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ I ʧʨʠ ʠʩʢʣʶʯʝʥʠʠ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʛʦʨʦʜʘ. ʄʦʞʥʦ ʫʚʠʜʝʪʴ, 

ʯʪʦ ʧʨʠ ʫʜʘʣʝʥʠʠ ʧʝʨʚʳʭ 25% ʧʨʦʮʝʥʪʦʚ ʮʝʥʪʨʘ ʛʦʨʦʜʘ ʧʨʦʠʩʭʦʜʠʪ ʩʠʣʴʥʳʡ ʩʢʘʯʦʢ ʟʥʘʯʝʥʠʷ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ, ʟʘʪʝʤ ʚʣʠʷʥʠʝ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʦʩʣʘʙʝʚʘʝʪ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʥʘʠʙʦʣʴʰʝʡ ʧʣʦʪʥʦʩʪʴʶ 
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ʟʘʩʪʨʦʡʢʠ ʚ ʄʦʩʢʚʝ ʚ ʧʨʝʜʝʣʘʭ ʊʨʝʪʴʝʛʦ ʊʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʣʴʮʘ ʠ ʦʩʦʙʝʥʥʦ ʚʥʫʪʨʠ ʉʘʜʦʚʦʛʦ ʢʦʣʴʮʘ, 

ʢʦʪʦʨʦʝ ʷʚʣʷʝʪʩʷ ʠʩʪʦʨʠʯʝʩʢʠʤ ʮʝʥʪʨʦʤ ʛʦʨʦʜʘ (ʨʠʩ. 2.19ʘ).  

 

 

ʈʠʩ. 2.19 ʌʨʘʛʤʝʥʪʳ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʝʡ ʛʦʨʦʜʘ. ɸ ï ɿʘʩʪʨʦʡʢʘ ʚ ʧʨʝʜʝʣʘʭ ʉʘʜʦʚʦʛʦ ʢʦʣʴʮʘ; ɹ ï 

ʇʨʦʤʳʰʣʝʥʥʘʷ ʟʦʥʘ ʥʘ ʶʛʝ ʄʦʩʢʚʳ; ɺ ï ɾʠʣʘʷ ʟʘʩʪʨʦʡʢʘ ʥʘ ʩʝʚʝʨʝ ʛʦʨʦʜʘ. ʌʦʪʦ ʧʦʣʫʯʝʥʳ ʩ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʦʨʪʘʣʘ 

kosmosnimki.ru 

 

ʇʨʦʪʠʚʦʧʦʣʦʞʥʦʝ ʜʨʫʛ ʜʨʫʛʫ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʶʪ ʫʜʘʣʝʥʠʝ ʩʝʚʝʨʥʦʡ ʠ ʶʞʥʦʡ ʯʘʩʪʠ ʛʦʨʦʜʘ. ʇʨʠ 

ʫʜʘʣʝʥʠʠ ʩʝʚʝʨʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ 4,6 Üʉ ʚ ʥʘʯʘʣʴʥʳʭ 

ʫʩʣʦʚʠʷʭ ʜʦ 5,5 Üʉ ʧʨʠ ʫʜʘʣʝʥʠʠ 50% ʪʝʨʨʠʪʦʨʠʠ. ʀʩʢʣʶʯʝʥʠʝ ʷʯʝʝʢ ʶʞʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʠʚʦʜʠʪ ʢ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʤʫ ʵʬʬʝʢʪʫ ʫʤʝʥʴʰʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʜʦ 3,8 Üʉ. ʇʨʠʯʝʤ ʫʜʘʣʝʥʠʝ 

ʧʝʨʚʳʭ 10 % ʪʝʨʨʠʪʦʨʠʠ ʥʝ ʧʨʠʚʦʜʠʣʦ ʢ ʠʟʤʝʥʝʥʠʷʤ ʚ ʠʥʪʝʥʩʠʚʥʦʩʪʠ, ʥʦ ʨʝʟʢʦ ʫʚʝʣʠʯʠʣʦʩʴ ʧʨʠ 

ʠʩʢʣʶʯʝʥʠʠ ʦʪ 40 ʜʦ 50% ʪʝʨʨʠʪʦʨʠʠ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʠʯʠʥʳ ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʪʠʪʴʩʷ ʢ ʛʝʥʝʨʘʣʴʥʦʤʫ 

ʧʣʘʥʫ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʟʦʥ ʄʦʩʢʚʳ (ʨʠʩ. 2.20). ʀʪʘʢ, ʶʞʥʳʝ ʨʘʡʦʥʳ ʛʦʨʦʜʘ ʠʤʝʶʪ ʙʦʣʝʝ ʧʣʦʪʥʫʶ 

ʞʠʣʫʶ ʟʘʩʪʨʦʡʢʫ, ʘ ʪʘʢʞʝ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʤʳʰʣʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʩʦʩʪʦʷʱʠʡ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʠʟ ʤʘʣʦʵʪʘʞʥʳʭ, ʥʦ ʢʨʫʧʥʦ ʧʣʦʱʘʜʥʳʭ ʟʜʘʥʠʡ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʙʝʪʦʥʥʦʛʦ ʪʠʧʘ 

ʧʦʢʨʳʪʠʷ (ʨʠʩ. 2.19ʙ). ɼʦʣʷ ʧʘʨʢʦʚʳʭ ʟʦʥ ʚ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʨʘʡʦʥʘ ʤʝʥʴʰʝ (9,9%), ʯʝʤ ʥʘ ʩʝʚʝʨʝ (15,1%). 
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ʂʨʦʤʝ ʪʦʛʦ, ʩʝʚʝʨʥʘʷ ʯʘʩʪʴ ʛʦʨʦʜʘ, ʩʦʛʣʘʩʥʦ ʛʝʥʧʣʘʥʫ, ʦʪʚʝʜʝʥʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʦʜ ʩʨʝʜʥʝ ʵʪʘʞʥʫʶ 

ʞʠʣʫʶ ʟʘʩʪʨʦʡʢʫ (ʨʠʩ. 2.19ʚ). 

 

.  

ʈʠʩ. 2.20 ɻʝʥʝʨʘʣʴʥʳʡ ʧʣʘʥ ʟʘʩʪʨʦʡʢʠ ʛ. ʄʦʩʢʚʳ [82] 

 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʟʘʧʘʜʥʦʡ ʠ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʝʡ ʛʦʨʦʜʘ, ʪʦ ʦʥʠ ʦʢʘʟʳʚʘʶʪ ʩʭʦʜʥʦʝ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʚʣʠʷʥʠʝ.  

ʇʨʠ ʫʜʘʣʝʥʠʠ ʧʝʨʚʳʭ 25% ʪʝʨʨʠʪʦʨʠʠ ʧʨʦʠʩʭʦʜʠʪ ʫʩʠʣʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ, ʘ ʜʘʣʝʝ ʦʩʣʘʙʣʝʥʠʝ. ʊʘʢʦʡ 

ʭʦʜ ʛʨʘʬʠʢʘ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʥʘʣʠʯʠʝʤ ʥʘ ʟʘʧʘʜʥʳʭ ʠ ʚʦʩʪʦʯʥʳʭ ʦʢʨʘʠʥʘʭ ʛʦʨʦʜʘ ʧʨʠʤʝʨʥʦ 

ʦʜʠʥʘʢʦʚʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʘʨʢʦʚʳʭ ʟʦʥ, ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʪʦʨʳʭ ʭʦʣʦʜʥʝʝ. ʇʨʠ ʧʨʠʙʣʠʞʝʥʠʠ ʢ 

ʮʝʥʪʨʫ ʛʦʨʦʜʘ ʜʦʣʷ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʩʪʘʥʦʚʠʪʩʷ ʤʝʥʴʰʝ, ʘ ʧʣʦʪʥʦʩʪʴ ʟʘʩʪʨʦʡʢʠ ʚʦʟʨʘʩʪʘʝʪ, ʯʪʦ ʠ 

ʧʨʠʚʦʜʠʪ ʢ ʩʪʘʙʠʣʠʟʘʮʠʠ ʟʥʘʯʝʥʠʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ. 

ʀʟ ʚʩʝʛʦ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʪʝʨʤʠʯʝʩʢʘʷ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʚʥʫʪʨʠ ʛʦʨʦʜʘ 

ʚʳʰʝ, ʥʝʞʝʣʠ ʯʝʤ ʚʥʫʪʨʠ ʦʙʣʘʩʪʠ ʩʨʘʚʥʝʥʠʷ, ʛʜʝ ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ ʚʣʠʷʥʠʷ ʦʩʪʘʝʪʩʷ ʚʩʝ ʞʝ 

ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʟʦʥʘʣʴʥʦʩʪʴ. ʊʘʢʞʝ ʥʘʣʠʯʠʝ ʦʙʣʘʯʥʦʛʦ ʧʦʢʨʦʚʘ ʚʥʫʪʨʠ ʛʦʨʦʜʘ ʧʨʠʚʦʜʠʪ ʢ ʙʦʣʝʝ 

ʩʠʣʴʥʦʤʫ ʠʟʤʝʥʝʥʠʶ ʠʥʪʝʥʩʠʚʥʦʩʪʴ çʦʩʪʨʦʚʘ ʪʝʧʣʘè. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩ ʠʤʠʪʘʮʠʝʡ ʦʙʣʘʢʦʚ 

ʥʘ ʟʠʤʥʝʤ ʩʥʠʤʢʝ ʤʘʢʩʠʤʘʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʵʪʦʛʦ ʧʘʨʘʤʝʪʨʘ ʙʳʣʦ ʜʦʩʪʠʛʥʫʪʦ ʧʨʠ ʫʜʘʣʝʥʠʠ 50% 

ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʛʦʨʦʜʘ ʠ ʩʦʩʪʘʚʠʣʦ 29% ʦʪ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʝʛʦ ʟʥʘʯʝʥʠʷ. ʆʙʣʘʯʥʦʩʪʴ ʥʘ ʣʝʪʥʠʭ 
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ʩʥʠʤʢʘʭ ʧʨʠʚʦʜʠʪ ʢ ʥʘʠʙʦʣʴʰʠʤ ʠʟʤʝʥʝʥʠʷʤ ʚ 17,7% ʧʨʠ ʫʜʘʣʝʥʠʠ 50% ʩʝʚʝʨʥʦʡ ʠʣʠ ʶʞʥʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ.  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʸʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʙʳʣʦ ʨʝʰʝʥʦ ʩʯʠʪʘʪʴ ʧʨʠʛʦʜʥʳʤʠ ʜʣʷ ʘʥʘʣʠʟʘ ʚʩʝ 

ʢʦʩʤʠʯʝʩʢʠʝ ʩʥʠʤʢʠ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʷʚʥʳʭ ʨʘʜʠʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʤʝʭ, ʥʘʭʦʞʜʝʥʠʝʤ ʄʦʩʢʚʳ ʚ ʮʝʥʪʨʝ 

ʧʦʣʦʩʳ ʩʲʝʤʢʠ ʠ ʧʦʢʨʳʪʠʝʤ ʦʙʣʘʢʘʤʠ ʥʝ ʙʦʣʝʝ 20% ʧʣʦʱʘʜʠ ʄʦʩʢʚʳ ʠ ʥʝ ʙʦʣʝʝ 50% ʧʣʦʱʘʜʠ 

ʇʦʜʤʦʩʢʦʚʴʷ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʜʘʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩʪʘʣʦ ʨʘʩʰʠʨʝʥʠʝ ʚʳʙʦʨʢʠ ʩʥʠʤʢʦʚ. ʇʦʩʣʝ ʢʦʥʪʨʦʣʷ ʠ 

ʧʨʦʚʝʨʢʠ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʢʨʠʪʝʨʠʷʤ ʦʪʙʦʨʘ ʚ ʦʩʥʦʚʥʫʶ ʚʳʙʦʨʢʫ, ʚʦʰʣʦ 1378 ʩʥʠʤʢʘ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 

ʚʩʝʛʦ 8,9 % ʦʪ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʛʦ ʠʭ ʢʦʣʠʯʝʩʪʚʘ (15342).  

ʉʣʝʜʫʝʪ ʫʧʦʤʷʥʫʪʴ ʝʱʝ ʦʜʥʫ ʪʦʥʢʦʩʪʴ ʚ ʨʘʙʦʪʝ ʩʦ ʩʥʠʤʢʘʤʠ ʩʧʫʪʥʠʢʦʚ Terra ʠ Aqua. ɿʘʯʘʩʪʫʶ ʤʳ 

ʠʤʝʝʤ ʜʚʘ ʦʪʜʝʣʴʥʳʭ ʩʥʠʤʢʘ, ʚʳʧʦʣʥʝʥʥʳʭ ʚ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʜʝʥʴ ʩ ʨʘʟʥʠʮʝʡ ʚ 1 ʯ. 50 ʤʠʥ. ʆʩʪʘʝʪʩʷ 

ʚʦʧʨʦʩ, ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʵʪʠ ʩʥʠʤʢʠ ʢʘʢ ʦʪʜʝʣʴʥʳʝ ʩʣʫʯʘʠ ʬʠʢʩʠʨʦʚʘʥʠʷ ʷʚʣʝʥʠʷ çʦʩʪʨʦʚʘ ʪʝʧʣʘè, ʠʣʠ ʢʘʢ 

ʩʨʝʜʥʝʝ ʠʟ ʜʚʫʭ ʩʣʫʯʘʝʚ? ʍʦʪʝʣʦʩʴ ʙʳ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʥʦʛʜʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʤʝʞʜʫ ʩʥʠʤʢʘʤʠ ʟʘ ʦʜʠʥ ʠ 

ʪʦʪ ʞʝ ʜʝʥʴ ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʪʴʩʷ. ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʨʘʟʥʠʮʳ ʤʝʞʜʫ I ʧʦ ʜʘʥʥʳʤ ʨʘʟʥʳʭ 

ʩʧʫʪʥʠʢʦʚ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ 0,1 Üʉ ʧʨʠ ʩʪʘʥʜʘʨʪʥʦʤ ʦʪʢʣʦʥʝʥʠʠ Ñ0,7 Üʉ, ʘ ʤʘʢʩʠʤʘʣʴʥʦʝ ʝʝ ʟʥʘʯʝʥʠʝ 

ʜʦʩʪʠʛʘʝʪ 3,2 Üʉ. ʆʜʥʘʢʦ ʦʜʥʦʟʥʘʯʥʦ ʩʢʘʟʘʪʴ ʢʘʢʦʡ ʠʟ ʩʧʫʪʥʠʢʦʚ ʜʘʝʪ ʟʘʚʳʰʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʥʝ ʫʜʘʝʪʩʷ, 

ʪʘʢ ʢʘʢ ʨʘʟʥʠʮʘ ʚʩʝʛʜʘ ʠʤʝʝʪ ʨʘʟʣʠʯʥʳʡ ʟʥʘʢ. ɽʜʠʥʩʪʚʝʥʥʦʝ, ʦ ʯʝʤ ʩ ʫʚʝʨʝʥʥʦʩʪʴʶ ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ, ʵʪʦ 

ʦ ʪʦʤ, ʯʪʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʦ ʨʝʟʫʣʴʪʘʪ ʩʲʝʤʢʠ ʩʧʫʪʥʠʢʦʤ Aqua ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʚʳʰʝ, ʯʝʤ ʧʦ ʢʦʩʤʠʯʝʩʢʠʤ ʩʥʠʤʢʘʤ Terra, ʯʪʦ ʚʧʦʣʥʝ ʣʦʛʠʯʥʦ ʩ ʫʯʝʪʦʤ ʝʛʦ ʙʦʣʝʝ ʧʦʟʜʥʝʛʦ ʧʨʦʣʝʪʘ, 

ʧʨʠʙʣʠʞʘʶʱʝʛʦʩʷ ʢ ʦʙʝʜʝʥʥʳʤ ʯʘʩʘʤ, ʢʦʛʜʘ ʧʨʠ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʠ 

ʧʦʚʝʨʭʥʦʩʪʠ ʤʘʢʩʠʤʘʣʴʥʘ.  

ɹʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʫʯʠʪʳʚʘʪʴ ʥʝ ʦʪʜʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ çʦʩʪʨʦʚʘ ʪʝʧʣʘè, ʘ 

ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʥʘʣʠʯʠʠ ʜʚʫʭ ʩʥʠʤʢʦʚ, ʧʨʦʠʟʚʝʜʝʥʥʳʭ ʟʘ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʜʝʥʴ. ɼʣʷ ʢʘʞʜʦʛʦ ʠʟ ʜʥʝʡ 

ʟʥʘʯʝʥʠʝ I ʧʨʠʥʠʤʘʣʠʩʴ ʣʠʙʦ ʧʦ ʜʘʥʥʳʤ ʩʥʠʤʢʘ ʦʜʥʦʛʦ ʩʧʫʪʥʠʢʘ (ʝʩʣʠ ʚʪʦʨʦʡ ʥʝ ʦʪʚʝʯʘʣ ʧʨʠʥʷʪʳʤ 

ʢʨʠʪʝʨʠʷʤ), ʣʠʙʦ ʚ ʚʠʜʝ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʧʦ ʜʚʫʤ ʩʥʠʤʢʘʤ, ʝʩʣʠ ʦʙʘ ʙʳʣʠ ʭʦʨʦʰʝʛʦ ʢʘʯʝʩʪʚʘ. ʇʦʩʣʝ 

ʚʩʝʭ ʨʘʩʯʝʪʦʚ ʘʚʪʦʨ ʧʦʣʫʯʠʣ 931 ʦʩʨʝʜʥʝʥʥʦʝ çʩʨʝʜʥʝʩʫʪʦʯʥʦʝè ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ.  

 

2.6 ʆʙʱʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʄʦʩʢʚʳ, ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʛʦʜʦʚʦʛʦ ʠ 

ʩʫʪʦʯʥʦʛʦ ʭʦʜʘ ʝʛʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ. 

ʇʦʩʣʝ ʨʘʩʩʤʦʪʨʝʥʠʷ ʤʝʪʦʜʠʯʝʩʢʦʡ ʯʘʩʪʠ ʨʘʙʦʪʳ ʧʨʠʩʪʫʧʠʤ ʢ ʦʩʥʦʚʥʳʤ ʝʝ ʨʝʟʫʣʴʪʘʪʘʤ. ʂʘʢ 

ʛʦʚʦʨʠʣʦʩʴ ʚʳʰʝ, ʚ ʛʣʘʚʝ 1.3, ʧʦʜ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʚ ʄʦʩʢʚʝ ʤʳ 

ʧʦʥʠʤʘʝʤ ʨʘʟʥʠʮʫ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦ ʜʘʥʥʳʤ ʩʧʫʪʥʠʢʦʚʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ 

ɿʝʤʣʠ ʚʥʫʪʨʠ ʪʨʘʜʠʮʠʦʥʥʳʭ ʛʨʘʥʠʮ ʛʦʨʦʜʘ ʠ ʚ ʦʙʣʘʩʪʠ ʩʨʘʚʥʝʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚ ʚʠʜʝ ʦʧʠʩʘʥʥʦʛʦ 

ʚʦʢʨʫʛ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ ʧʣʦʱʘʜʴʶ 94851 ʢʤ2.  
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ʉʨʝʜʥʝʝ ʠʟ ʚʩʝʭ ʠʤʝʶʱʠʭʩʷ ʟʥʘʯʝʥʠʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦ ʜʘʥʥʳʤ ʦʪʜʝʣʴʥʳʭ ʩʥʠʤʢʦʚ ʩʦʩʪʘʚʣʷʝʪ 2,6 

Üʉ ʧʨʠ ʩʪʘʥʜʘʨʪʥʦʤ ʦʪʢʣʦʥʝʥʠʠ ů = Ñ1,5 Üʉ. ɽʩʣʠ ʞʝ ʨʘʩʩʯʠʪʳʚʘʪʴ ʵʪʦʪ ʧʘʨʘʤʝʪʨ ʧʦ çʩʨʝʜʥʝʩʫʪʦʯʥʳʤè 

ʟʥʘʯʝʥʠʷʤ, ʪʦ ʦʥʦ ʦʩʪʘʝʪʩʷ ʥʝʠʟʤʝʥʥʳʤ (2,6 Üʉ) ʧʨʘʚʜʘ ʧʨʠ ʯʫʪʴ ʤʝʥʴʰʝʤ ʟʥʘʯʝʥʠʠ ʩʪʘʥʜʘʨʪʥʦʛʦ 

ʦʪʢʣʦʥʝʥʠʷ ů = Ñ1,4 Üʉ.  

ɺ ʜʘʣʴʥʝʡʰʝʤ ʚʩʝ ʟʥʘʯʝʥʠʷ ʙʳʣʠ ʨʘʟʙʠʪʳ ʧʦ ʤʝʩʷʮʘʤ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʨʘʩʩʯʠʪʘʪʴ ʩʨʝʜʥʝʤʝʩʷʯʥʳʝ 

ʟʥʘʯʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ çʦʩʪʨʦʚʘ ʪʝʧʣʘè. ʀʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʩʥʠʤʢʠ ʨʘʩʧʨʝʜʝʣʝʥʳ ʧʦ 

ʤʝʩʷʮʘʤ ʥʝʨʘʚʥʦʤʝʨʥʦ (ʥʘʧʨʠʤʝʨ, ʚ ʤʘʨʪʝ ʠʭ ʯʠʩʣʦ ʨʘʚʥʷʝʪʩʷ 116, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʥʦʷʙʨʝ ʚʩʝʛʦ 46) ʙʳʣʦ 

ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʨʘʩʩʯʠʪʘʪʴ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ, ʥʦʨʤʘʣʠʟʫʷ ʝʛʦ ʥʘ ʛʦʜʦʚʦʡ ʭʦʜ, ʪʦ ʝʩʪʴ 

ʢʘʢ ʩʨʝʜʥʝʝ ʠʟ 12 ʩʨʝʜʥʝʤʝʩʷʯʥʳʭ ʟʥʘʯʝʥʠʡ, ʛʜʝ ʢʘʞʜʦʤʫ ʤʝʩʷʮʫ ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʦʜʠʥʘʢʦʚʳʡ ʚʝʩ ʚ ʦʙʱʝʡ 

ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʦʮʝʥʢʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʢʘʟʘʣʦʩʴ, ʯʪʦ ʵʪʦ ʟʥʘʯʝʥʠʝ ʦʩʪʘʣʦʩʴ ʥʝʠʟʤʝʥʥʳʤ ʠ ʩʦʩʪʘʚʣʷʝʪ ʪʘʢʞʝ 

2,6 Üʉ ʧʨʠ ʩʨʝʜʥʝʤʝʩʷʯʥʳʭ ʟʥʘʯʝʥʠʷ ů ʠʟʤʝʥʷʶʱʠʭʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 0,9 ʚ ʠʶʥʝ, ʠʶʣʝ, ʩʝʥʪʷʙʨʝ ʠ ʦʢʪʷʙʨʝ 

ʜʦ 1,6 ʚ ʘʧʨʝʣʝ. ʇʨʠʯʝʤ ʚ ʧʨʦʮʝʩʩʝ ʨʘʩʰʠʨʝʥʠʷ ʚʳʙʦʨʢʠ, ʵʪʦ ʟʥʘʯʝʥʠʝ ʦʩʪʘʚʘʣʦʩʴ ʩʪʘʙʠʣʴʥʳʤ, ʦ ʯʝʤ 

ʨʘʩʩʢʘʟʳʚʘʝʪʩʷ ʚ [32].  

ɺ ʦʪʜʝʣʴʥʳʝ ʜʥʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʤʝʥʷʝʪʩʷ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ ʦʪ 

ï3,2 ʜʦ +7,7 Üʉ. ʆʜʥʘʢʦ, ʠʥʦʛʜʘ ʧʨʠ ʦʩʨʝʜʥʝʥʠʠ ʜʘʥʥʳʭ ʜʚʫʭ ʩʥʠʤʢʦʚ ʤʠʥʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʤʦʛʫʪ 

ʩʛʣʘʞʠʚʘʪʴʩʷ. ʆʙ ʵʪʦʤ ʛʦʚʦʨʠʪ ʢʦʣʠʯʝʩʪʚʦ ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ ʩʣʫʯʘʝʚ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ. ʇʨʠ ʧʦʣʥʦʡ ʚʳʙʦʨʢʝ ʩʥʠʤʢʦʚ ʪʘʢʠʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ ʥʘʙʣʶʜʘʶʪʩʷ 39 ʨʘʟ, ʘ ʧʨʠ ʨʘʩʯʝʪʝ 

çʩʨʝʜʥʝʩʫʪʦʯʥʳʭè ʟʥʘʯʝʥʠʡ ʦʙʥʘʨʫʞʝʥ ʚʩʝʛʦ 21 ʜʝʥʴ, ʢʦʛʜʘ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ çʦʩʪʨʦʚʘ 

ʪʝʧʣʘè ʚ ʩʨʝʜʥʝʤ ʙʳʣʘ ʦʪʨʠʮʘʪʝʣʴʥʦʡ. ɺʩʝ ʵʪʠ ʜʥʠ ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʦʩʝʥʥʝ-ʚʝʩʝʥʥʝʝ ʚʨʝʤʷ: 3 ʚ ʤʘʨʪʝ 

(22.03.2012, 18.03.2018 ʠ 16.03.2020 ʛʦʜʘ), ʜʚʘ ʚ ʘʧʨʝʣʝ 2020 ʛʦʜʘ, 4 ʚ ʩʝʥʪʷʙʨʝ, 6 ʚ ʦʢʪʷʙʨʝ, 5 ʚ ʥʦʷʙʨʝ ʠ 

1 ʚ ʜʝʢʘʙʨʝ. ɽʱʝ ʚ ʪʝʯʝʥʠʝ ʰʝʩʪʠ ʜʥʝʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʙʳʣʘ ʩʣʘʙʦʧʦʣʦʞʠʪʝʣʴʥʦʡ 

(ʧʦʧʘʜʘʣʘ ʚ ʜʠʘʧʘʟʦʥ ʦʪ 0 ʜʦ 0,1 Üʉ). 

ʅʘ ʨʠʩ. 2.21 ʦʪʦʙʨʘʞʝʥʘ ʛʠʩʪʦʛʨʘʤʤʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʥʘʯʝʥʠʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦ ʦʪʜʝʣʴʥʳʤ 

ʩʥʠʤʢʘʤ (ʩʧʨʘʚʘ) ʠ ʜʣʷ çʩʨʝʜʥʝʩʫʪʦʯʥʳʭè ʟʥʘʯʝʥʠʡ (ʩʣʝʚʘ). ʄʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʟʥʘʯʝʥʠʡ ʙʣʠʟʢʦ ʢ ʥʦʨʤʘʣʴʥʦʤʫ, ʩ ʤʘʢʩʠʤʫʤ ʚ ʦʙʣʘʩʪʠ ʦʪ 2,3 ʜʦ 2,9 Üʉ. ʆʩʥʦʚʥʘʷ ʤʘʩʩʘ ʟʥʘʯʝʥʠʡ ʧʦʧʘʜʘʝʪ 

ʚ ʜʠʘʧʘʟʦʥ ʦʪ 0,4 ʜʦ 4,4 Üʉ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʢʨʘʡʥʝ ʨʝʜʢʦ ʙʳʚʘʝʪ ʙʦʣʴʰʝ 

6 Üʉ ʠ ʤʝʥʴʰʝ 0 Üʉ. 

ʄʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ, ʥʘʧʨʦʪʠʚ, ʥʘʙʣʶʜʘʶʪʩʷ ʚʦ ʚʩʝ ʩʝʟʦʥʳ ʛʦʜʘ. ʈʝʢʦʨʜʥʦʝ 

ʟʥʘʯʝʥʠʝ ʚ 7,7 Üʉ ʙʳʣʦ ʜʦʩʪʠʛʥʫʪʦ 16 ʘʧʨʝʣʷ 2013 ʛʦʜʘ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚʪʦʨʦʝ ʧʦ ʚʝʣʠʯʠʥʝ (6,5 Üʉ) 31 ʤʘʷ 

2016 ʛʦʜʘ, ʘ ʥʘ ʪʨʝʪʴʝʤ ʤʝʩʪʝ ʨʘʩʧʦʣʦʞʠʣʘʩʴ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʦ ʟʥʘʯʝʥʠʝʤ 6,2 Üʉ 19 ʷʥʚʘʨʷ 2010 ʛʦʜʘ. ʅʦ 

ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʘʞʝ ʚ ʧʝʨʚʳʭ 80 ʩʥʠʤʢʘʭ-ʣʠʜʝʨʘʭ ʧʦ ʟʥʘʯʝʥʠʶ I ʥʝʪ ʥʠ ʦʜʥʦʛʦ ʦʩʝʥʥʝʛʦ.  

ʆʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʪʘʢʠʭ ʨʘʟʣʠʯʠʡ ʩʣʫʞʠʪ ʩʠʥʦʧʪʠʯʝʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘ, ʩʣʦʞʠʚʰʘʷʩʷ ʚ ʪʝʯʝʥʠʝ 

ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʜʥʷ. ɺʩʝ ʩʣʫʯʘʠ ʘʥʦʤʘʣʴʥʦ ʩʠʣʴʥʦʛʦ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʙʳʣʠ ʩʚʷʟʘʥʳ ʩ 

ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʄʦʩʢʚʳ ʚ ʮʝʥʪʨʝ ʘʥʪʠʮʠʢʣʦʥʘ ʠʣʠ ʦʪʨʦʛʘ, ʚʙʣʠʟʠ ʦʩʠ ʛʨʝʙʥʷ ʠʣʠ ʚ ʤʘʣʦʛʨʘʜʠʝʥʪʥʦʤ 

ʙʘʨʠʯʝʩʢʦʤ ʧʦʣʝ ʩ ʚʳʩʦʢʠʤ ʬʦʥʦʤ ʘʪʤʦʩʬʝʨʥʦʛʦ ʜʘʚʣʝʥʠʷ. ʅʘʠʤʝʥʴʰʘʷ ʞʝ I ʧʨʠʩʫʱʘ ʦʯʝʥʴ ʚʝʪʨʝʥʳʤ 
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ʦʩʝʥʥʠʤ ʜʥʷʤ ʧʨʠ ʥʘʭʦʞʜʝʥʠʠ ʩʪʦʣʠʮʳ ʚ ʟʦʥʘʭ ʠʥʪʝʥʩʠʚʥʳʭ ʛʨʘʜʠʝʥʪʥʳʭ ʧʦʪʦʢʦʚ ʥʘ ʧʝʨʠʬʝʨʠʠ 

ʘʥʪʠʮʠʢʣʦʥʦʚ ʠʣʠ ʛʨʝʙʥʝʡ. ɽʱʝ ʦʜʥʦʡ ʧʨʠʯʠʥʦʡ ʠ ʟʘʚʳʰʝʥʥʳʭ, ʠ ʟʘʥʠʞʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʤʦʞʝʪ 

ʧʦʩʣʫʞʠʪʴ ʥʝʨʘʚʥʦʤʝʨʥʦʝ ʧʦʢʨʳʪʠʝ ʪʝʨʨʠʪʦʨʠʠ ʩʥʝʛʦʤ ʚ ʦʩʝʥʥʝ-ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ.  

 

 

ʈʠʩ. 2.21 ɻʠʩʪʦʛʨʘʤʤʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʥʘʯʝʥʠʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʚ ʄʦʩʢʚʝ. ʉʣʝʚʘ ï 

ʨʘʩʩʯʠʪʘʥʥʘʷ ʧʦ çʩʨʝʜʥʝʩʫʪʦʯʥʳʤè ʟʥʘʯʝʥʠʷʤ, ʩʧʨʘʚʘ ï ʧʦ ʦʪʜʝʣʴʥʳʤ ʩʥʠʤʢʘʤ 

 

ɹʦʣʴʰʦʡ ʚʨʝʤʝʥʥʦʡ ʦʭʚʘʪ ʩʧʫʪʥʠʢʦʚ (ʙʦʣʝʝ 20 ʣʝʪ) ʧʦʟʚʦʣʷʝʪ ʥʘʤ ʜʦʩʪʦʚʝʨʥʦ ʦʮʝʥʠʪʴ ʛʦʜʦʚʦʡ ʭʦʜ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ñʦʩʪʨʦʚʘ ʪʝʧʣʘò. ʂʘʞʜʳʡ ʠʟ ʤʝʩʷʮʝʚ ʚ ʜʦʩʪʘʪʦʯʥʦʡ ʤʝʨʝ ʦʙʝʩʧʝʯʝʥ 

ʢʦʩʤʠʯʝʩʢʠʤʠ ʩʥʠʤʢʘʤʠ (ʪʘʙʣ. 2.9). ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʥʠʤʢʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʤʘʝ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʥʘʠʤʝʥʴʰʝʝ ʚ ʠʶʥʝ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʚ ʧʦʩʣʝʜʥʠʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʠʶʥʴ ʦʪʣʠʯʘʝʪʩʷ ʩʠʣʴʥʳʤʠ 

ʫʩʣʦʚʠʷʤʠ ʦʙʣʘʯʥʦʩʪʠ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʚ ʠʶʥʝ 2017 ʛʦʜʘ ʥʝ ʦʢʘʟʘʣʦʩʴ ʥʠ ʦʜʥʦʛʦ ʧʨʠʛʦʜʥʦʛʦ ʜʣʷ ʘʥʘʣʠʟʘ 

ʩʥʠʤʢʘ, ʘ ʚ 2020 ï ʚʩʝʛʦ 2 ʟʘ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʜʝʥʴ. ʊʘʢʞʝ ʥʘʠʤʝʥʴʰʝʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴʶ ʩʥʠʤʢʘʤʠ ʦʙʣʘʜʘʝʪ 

ʥʦʷʙʨʴ ʠ ʜʝʢʘʙʨʴ, ʪʘʢ ʢʘʢ ʚ ʩʨʝʜʥʝʤ ʟʘ ʤʥʦʛʦʣʝʪʥʠʡ ʧʝʨʠʦʜ ʵʪʠ ʤʝʩʷʮʳ ʦʙʣʘʜʘʶʪ ʥʘʠʙʦʣʴʰʠʤ ʙʘʣʣʦʤ 

ʦʙʣʘʯʥʦʩʪʠ.  

 
ʊʘʙʣ. 2.9 ʂʦʣʠʯʝʩʪʚʦ ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʘʥʘʣʠʟʘ ʩʥʠʤʢʦʚ ʚ ʨʘʟʣʠʯʥʳʝ ʤʝʩʷʮʳ ʛʦʜʘ ʟʘ ʧʝʨʠʦʜ 2000-2018 ʛʛ. 

ʤʝʩʷʮ ʷʥʚʘʨʴ ʬʝʚʨʘʣʴ ʤʘʨʪ ʘʧʨʝʣʴ ʤʘʡ ʠʶʥʴ 

ʂʦʣʠʯʝʩʪʚʦ 

ʧʨʠʛʦʜʥʳʭ 

ʜʣʷ ʘʥʘʣʠʟʘ 

ʩʥʠʤʢʦʚ 

115 162 165 95 166 71 

ʤʝʩʷʮ ʠʶʣʴ ʘʚʛʫʩʪ ʩʝʥʪʷʙʨʴ ʦʢʪʷʙʨʴ ʥʦʷʙʨʴ ʜʝʢʘʙʨʴ 

ʂʦʣʠʯʝʩʪʚʦ 

ʧʨʠʛʦʜʥʳʭ 

ʜʣʷ ʘʥʘʣʠʟʘ 

ʩʥʠʤʢʦʚ 

86 131 145 92 72 74 

 

ʅʘ ʨʠʩʫʥʢʝ 2.22 ʧʨʠʚʝʜʝʥʳ ʛʨʘʬʠʢʠ ʢʦʣʠʯʝʩʪʚʘ ʩʥʠʤʢʦʚ, ʦʪʦʙʨʘʥʥʳʭ ʟʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʤʝʩʷʮʳ ʚ 

ʧʝʨʠʦʜ ʩ 2000 ʧʦ 2020 ʛʛ. ʠ ʩʨʝʜʥʝʛʦ ʙʘʣʣʘ ʦʙʣʘʯʥʦʩʪʠ ʚ ʵʪʦʪ ʤʝʩʷʮ ʧʦ ʜʘʥʥʳʤ ʩʘʡʪʘ çʂʣʠʤʘʪ ʄʦʩʢʚʳè 
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[ʩʩʳʣʢʘ ʥʘ ʩʘʡʪ ʢʣʠʤʘʪ ʄʦʩʢʚʳ]. ʂʘʢ ʤʦʞʥʦ ʫʚʠʜʝʪʴ, ʚ ʣʝʪʥʠʝ ʠ ʚʝʩʝʥʥʠʝ ʤʝʩʷʮʳ ʛʦʜʘ (ʤʘʨʪ-ʘʚʛʫʩʪ) 

ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʛʨʘʬʠʢʘʤʠ ʥʝʪ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʨʘʩʩʯʠʪʘʥʥʳʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʢʦʨʨʝʣʷʮʠʠ 

(0,17). ʉʢʦʨʝʝ ʚʩʝʛʦ, ʠʤʝʥʥʦ ʚ ʵʪʠ ʤʝʩʷʮʳ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʧʨʠʛʦʜʥʳʭ ʩʥʠʤʢʦʚ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʙʦʣʝʝ 

ʯʘʩʪʦʝ ʧʦʣʦʞʝʥʠʝ ʄʦʩʢʚʳ ʥʘ ʢʨʘʶ ʧʦʣʦʩʳ ʩʲʝʤʢʠ ʠ ʥʘʣʠʯʠʝ ʠʥʜʫʩʪʨʠʘʣʴʥʦʡ ʜʳʤʢʠ ʥʘʜ ʛʦʨʦʜʦʤ. ʉ 

ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʧʨʠ ʩʦʦʪʥʝʩʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʩʥʠʤʢʦʚ ʠ ʙʘʣʣʘ ʦʙʣʘʯʥʦʩʪʠ ʚ ʦʩʝʥʥʝ-ʟʠʤʥʠʝ ʤʝʩʷʮʳ ʛʦʜʘ 

(ʩʝʥʪʷʙʨʴ-ʬʝʚʨʘʣʴ) ʚʳʷʚʣʝʥʘ ʜʦʩʪʘʪʦʯʥʦ ʪʝʩʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʢʦʨʨʝʣʷʮʠʠ 0,76. ʕʪʦ 

ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʚ ʦʩʝʥʥʝʝ ʚʨʝʤʷ ʛʦʜʘ, ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʤ ʟʥʘʯʝʥʠʠ ʙʘʣʣʘ ʦʙʣʘʯʥʦʩʪʠ, ʠʤʝʥʥʦ ʦʥ 

ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʦʪʦʙʨʘʥʥʳʭ ʩʥʠʤʢʦʚ.  

 

 

ʈʠʩ. 2.22 ɿʘʚʠʩʠʤʦʩʪʴ ʢʦʣʠʯʝʩʪʚʘ ʩʥʠʤʢʦʚ ʚ ʚʳʙʦʨʢʝ ʟʘ ʦʪʜʝʣʴʥʳʝ ʤʝʩʷʮʳ ʛʦʜʘ ʠ ʩʨʝʜʥʠʡ ʙʘʣʣ ʦʙʣʘʯʥʦʩʪʠ 

 

ɺʝʨʥʝʤʩʷ ʢ ʨʘʩʯʝʪʘʤ ʧʘʨʘʤʝʪʨʘ I. ʉʥʘʯʘʣʘ ʩʣʝʜʫʝʪ ʦʩʪʘʥʦʚʠʪʴʩʷ ʥʘ ʝʛʦ ʩʨʝʜʥʝ ʩʝʟʦʥʥʳʭ ʨʘʟʣʠʯʠʷʭ 

(ʪʘʙʣ. 2.10). ʆʥʠ ʨʘʩʩʯʠʪʘʥʳ ʢʘʢ ʩʨʝʜʥʠʝ ʠʟ ʚʩʝʭ ʜʥʝʡ ʩʦ ʩʥʠʤʢʘʤʠ, ʟʘ ʪʦʪ ʠʣʠ ʠʥʦʡ ʢʘʣʝʥʜʘʨʥʳʡ ʩʝʟʦʥ 

ʛʦʜʘ. ɺ ʢʣʘʩʩʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ ʙʳʪʫʝʪ ʤʥʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʦʩʪʨʦʚ ʪʝʧʣʘ ʚ ʧʦʣʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʠʟʝʤʥʦʛʦ 

ʩʣʦʷ ʚʦʟʜʫʭʘ ʣʫʯʰʝ ʧʨʦʷʚʣʷʝʪʩʷ ʠʤʝʥʥʦ ʚ ʟʠʤʥʝʝ ʚʨʝʤʷ ʠʟ-ʟʘ ʥʘʠʙʦʣʴʰʝʛʦ ʚʢʣʘʜʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ 

ʚʣʠʷʥʠʷ ʠʩʪʦʯʥʠʢʦʚ ʪʝʧʣʘ. ʂʘʢ ʤʳ ʤʦʞʝʤ ʫʚʠʜʝʪʴ ʚ ʪʘʙʣʠʮʝ, ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ʵʪʦ ʫʪʚʝʨʞʜʝʥʠʝ ʥʝ 

ʧʦʜʪʚʝʨʜʠʣʦʩʴ. ʈʘʟʣʠʯʠʷ ʤʝʞʜʫ ʟʠʤʥʠʤ ʠ ʚʝʩʝʥʥʠʤ ʟʥʘʯʝʥʠʷʤʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳ. ʆʜʥʘʢʦ, ʩʨʝʜʠ ʩʝʟʦʥʦʚ 

ʷʚʥʦ ʚʳʜʝʣʷʶʪʩʷ ʜʚʘ ï ʵʪʦ ʣʝʪʦ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ ʟʥʘʯʝʥʠʝʤ ʠ ʦʩʝʥʴ ʩ ʘʙʩʦʣʶʪʥʳʤ ʤʠʥʠʤʫʤʦʤ ʜʘʞʝ ʩ 

ʫʯʝʪʦʤ ʟʥʘʯʝʥʠʷ ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʪʢʣʦʥʝʥʠʷ. ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʧʨʠʯʠʥ ʪʘʢʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʘʚʘʡʪʝ 

ʨʘʩʩʤʦʪʨʠʤ ʛʨʘʬʠʢ ʛʦʜʦʚʦʛʦ ʭʦʜʘ ʩʨʝʜʥʝʤʝʩʷʯʥʳʭ ʟʥʘʯʝʥʠʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ñʦʩʪʨʦʚʘ 

ʪʝʧʣʘò (ʨʠʩ. 2.23). 

ʅʘ ʛʨʘʬʠʢʝ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʯʝʪʢʦ ʚʳʨʘʞʝʥʥʳʡ ʛʦʜʦʚʦʡ ʭʦʜ ʩʨʝʜʥʝʤʝʩʷʯʥʳʭ ʟʥʘʯʝʥʠʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ çʦʩʪʨʦʚʘ ʪʝʧʣʘè. ʄʘʢʩʠʤʘʣʴʥʦʝ ʝʛʦ ʟʥʘʯʝʥʠʝ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʠʶʥʝ ʠ 

ʩʦʩʪʘʚʣʷʝʪ 4,3 Üʉ, ʘ ʤʠʥʠʤʫʤ ʚ ʦʢʪʷʙʨʴ ʩʦ ʟʥʘʯʝʥʠʝʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 0,9 Üʉ. ɺ ʟʠʤʥʠʝ ʠ ʚʝʩʝʥʥʠʝ ʤʝʩʷʮʳ, 

ʢʘʢ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʨʘʥʝʝ, ʟʥʘʯʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʩʪʘʝʪʩʷ ʥʝʠʟʤʝʥʥʳʤ ʠ ʜʝʨʞʠʪʩʷ ʚʙʣʠʟʠ ʟʥʘʯʝʥʠʷ 3 
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Üʉ. ɼʦʚʝʨʠʪʝʣʴʥʳʝ ʠʥʪʝʨʚʘʣʳ, ʧʦʩʪʨʦʝʥʥʳʝ ʩ 5% ʫʨʦʚʥʝʤ ʟʥʘʯʠʤʦʩʪʠ, ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚʩʝ ʨʘʟʣʠʯʠʷ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳ ʢʘʢ ʤʝʞʜʫ ʫʩʣʦʚʠʷʤʠ ʠʶʥʷ ʠ ʠʶʣʷ, ʪʘʢ ʠ ʤʝʞʜʫ ʟʠʤʥʠʤʠ ʠ ʚʝʩʝʥʥʠʤʠ, ʠ 

ʦʩʝʥʥʠʤʠ ʤʝʩʷʮʘʤʠ. 

 

ʊʘʙʣ. 2.10 ʉʨʝʜʥʠʝ ʩʝʟʦʥʥʳʝ ʟʥʘʯʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʠ ʟʥʘʯʝʥʠʷ 

ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʪʢʣʦʥʝʥʠʷ 

ʉʝʟʦʥ ʛʦʜʘ ɿʠʤʘ ɺʝʩʥʘ ʃʝʪʦ ʆʩʝʥʴ 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ 

ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ 

çʦʩʪʨʦʚʘ ʪʝʧʣʘè, Üʉ 

2,9 Ñ1,2 2,7 Ñ1,2 3,6 Ñ 1,1 1,2 Ñ1,0 

 

 

ʈʠʩ. 2.23 ɻʦʜʦʚʦʡ ʭʦʜ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ çʦʩʪʨʦʚʘ ʪʝʧʣʘè. ɼʦʚʝʨʠʪʝʣʴʥʳʝ ʠʥʪʝʨʚʘʣʳ ʧʦʩʪʨʦʝʥʳ ʩʦ 

ʟʥʘʯʝʥʠʝʤ ʜʦʚʝʨʠʪʝʣʴʥʦʡ ʚʝʨʦʷʪʥʦʩʪʠ 0,95 

 

ʍʦʪʝʣʦʩʴ ʙʳ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʣʝʪʥʠʤʠ ʠ ʦʩʝʥʥʠʤʠ ʤʝʩʷʮʘʤʠ ʦʩʪʘʶʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʳʤʠ ʧʨʠ ʣʶʙʦʤ ʙʦʣʝʝ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ, ʜʘʞʝ ʧʨʠ ʜʦʚʝʨʠʪʝʣʴʥʦʡ ʚʝʨʦʷʪʥʦʩʪʠ 0,999 

(ʨʠʩ. 2.24). ʆʯʝʚʠʜʥʦ, ʯʪʦ ʨʘʟʣʠʯʠʷ ʚ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʦʩʪʨʦʚʘ ʪʝʧʣʘ ʩʦʟʜʘʶʪʩʷ ʢʦʥʪʨʘʩʪʦʤ 

ʪʝʨʤʠʯʝʩʢʠʭ ʠ ʨʘʜʠʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʛʦʨʦʜʝ ʠ ʟʘ ʝʛʦ ʧʨʝʜʝʣʘʤʠ, ʘ ʪʘʢʞʝ ʩʚʦʡʩʪʚʘ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ. ʉʢʦʨʝʝ ʚʩʝʛʦ ʠʤʝʥʥʦ ʧʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʥʘʠʙʦʣʴʰʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʥʘʙʣʶʜʘʝʪʩʷ ʚ 

ʩʝʨʝʜʠʥʝ ʣʝʪʘ, ʢʦʛʜʘ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʥʘʭʦʜʠʪʩʷ ʚ ʘʢʪʠʚʥʦʡ ʬʘʟʝ ʚʝʛʝʪʘʮʠʠ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʠʙʦʣʴʰʠʤʠ ʟʘʪʨʘʪʘʤʠ ʪʝʧʣʘ ʥʘ ʪʨʘʥʩʧʠʨʘʮʠʶ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ (ʚ ʛʦʨʦʜʝ 

ʨʘʩʪʝʥʠʡ ʤʝʥʴʰʝ). ʇʣʶʩ ʢʦ ʚʩʝʤʫ, ʠʤʝʥʥʦ ʚ ʣʝʪʥʝʝ ʚʨʝʤʷ ʠʩʢʫʩʩʪʚʝʥʥʦʝ ʛʦʨʦʜʩʢʦʝ ʧʦʢʨʳʪʠʝ ʷʚʣʷʝʪʩʷ 

ʥʘʠʙʦʣʴʰʠʤ ʘʢʢʫʤʫʣʷʪʦʨʦʤ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ, ʯʪʦ ʠ ʚʳʟʳʚʘʝʪ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʦʡ ʠ 

ʧʨʠʛʦʨʦʜʥʦʡ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʴʶ ʩ ʦʪʢʨʳʪʳʤ ʨʘʩʪʠʪʝʣʴʥʳʤ ʧʦʢʨʦʚʦʤ. 
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ʈʠʩ. 2.24 ɻʦʜʦʚʦʡ ʭʦʜ ʩʨʝʜʥʝʤʝʩʷʯʥʳʝ ʟʥʘʯʝʥʠʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ çʦʩʪʨʦʚʘ ʪʝʧʣʘè. ɼʦʚʝʨʠʪʝʣʴʥʳʝ 

ʠʥʪʝʨʚʘʣʳ ʧʦʩʪʨʦʝʥʳ ʩ ʜʦʚʝʨʠʪʝʣʴʥʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ 0,999 

 

ʉʫʜʷ ʧʦ ʚʩʝʤʫ, ʣʝʪʥʠʡ ʤʘʢʩʠʤʫʤ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ çʦʩʪʨʦʚʘ ʪʝʧʣʘè - ʵʪʦ ʥʝ ʩʣʫʯʘʡʥʦʩʪʴ, ʪʘʢ ʢʘʢ ʦʥ 

ʚʳʷʚʣʝʥ ʠ ʜʣʷ ʜʨʫʛʠʭ ʛʦʨʦʜʦʚ ʤʠʨʘ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ɹʫʜʘʧʝʰʪʘ [86]. 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʦʩʝʥʴʶ ʨʘʟʣʠʯʠʷ ʚ ʪʝʨʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚʘʭ ʧʦʚʝʨʭʥʦʩʪʠ ʩʭʦʜʷʪ ʥʘ ʥʝʪ ʧʦ ʤʝʨʝ 

ʦʪʤʠʨʘʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ. ʆʪʨʠʮʘʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʩʝʥʪʷʙʨʝ ʠ 

ʦʢʪʷʙʨʝ, ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʘʥʳ ʩ ʧʨʦʮʝʩʩʦʤ ʫʚʝʣʠʯʝʥʠʷ ʩʨʦʢʘ ʚʝʛʝʪʘʮʠʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʚ ʛʦʨʦʜʘʭ. 

ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚ ʥʘʯʘʣʝ ʦʩʝʥʠ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʫʞʝ ʦʩʪʘʥʦʚʠʣʘ ʩʚʦʶ 

ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ, ʘ ʚ ʛʦʨʦʜʝ ʠʟ-ʟʘ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʵʪʦʪ ʧʨʦʮʝʩʩ ʧʨʦʜʦʣʞʘʝʪʩʷ 

ʝʱʝ ʥʝʩʢʦʣʴʢʦ ʥʝʜʝʣʴ. ʀʟ-ʟʘ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ ʧʦʯʚʘ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ ʧʨʠʦʙʨʝʪʘʝʪ 

ʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʪʝʧʣʦʝʤʢʦʩʪʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʤʦʢʨʦʝ ʘʩʬʘʣʴʪʦʚʦʝ ʧʦʢʨʳʪʠʝ, ʥʘʦʙʦʨʦʪ ʦʪʨʘʞʘʝʪ 

ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʠ ʙʝʟ ʪʦʛʦ ʩʣʘʙʦʡ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ [46].  

ɺ ʟʠʤʥʠʝ ʠ ʚʝʩʝʥʥʠʝ ʤʝʩʷʮʳ ʫʩʣʦʚʠʷ ʩʯʠʪʘʶʪʩʷ ʧʨʦʤʝʞʫʪʦʯʥʳʤʠ, ʪʘʢ ʢʘʢ ʥʘ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ 

ʨʝʛʠʦʥʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʩʥʝʞʥʳʡ ʧʦʢʨʦʚ, ʘ ʚʣʠʷʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʥʝ ʧʨʦʷʚʣʷʝʪʩʷ. ʆʜʥʘʢʦ, ʚʩʝ ʞʝ, 

çʦʩʪʨʦʚ ʪʝʧʣʘè ʧʨʦʷʚʣʷʝʪʩʷ ʩ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʤ ʟʥʘʯʝʥʠʝʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʚ 

ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ ʩʥʝʞʥʳʡ ʧʦʢʨʦʚ ʩʧʣʦʰʥʦʡ ʠ ʯʠʩʪʳʡ ʩ ʚʳʩʦʢʠʤ ʟʥʘʯʝʥʠʝʤ ʘʣʴʙʝʜʦ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ 

ʛʦʨʦʜʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʝʛʦ ʦʯʠʩʪʢʘ ʥʘ ʜʦʨʦʛʘʭ, ʪʨʦʪʫʘʨʘʭ, ʘ ʝʛʦ ʧʦʚʝʨʭʥʦʩʪʴ, ʪʘʤ, ʛʜʝ ʦʥ ʩʦʭʨʘʥʷʝʪʩʷ, 

ʩʠʣʴʥʦ ʟʘʛʨʷʟʥʝʥʘ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʚʝʩʝʥʥʝʝ ʚʨʝʤʷ ʚ ʛʦʨʦʜʝ ʨʘʥʴʰʝ ʥʘʯʠʥʘʶʪ ʦʙʨʘʟʦʚʳʚʘʪʴʩʷ ʧʨʦʪʘʣʠʥʳ. 

ʊʘʢʞʝ ʥʝʤʘʣʦ ʚʘʞʥʳʤ, ʦʩʦʙʝʥʥʦ ʚ ʟʠʤʥʝʝ ʚʨʝʤʷ, ʦʩʪʘʝʪʩʷ ʚʢʣʘʜ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʪʝʧʣʘ. ʇʨʠ 

ʦʪʦʧʣʝʥʠʠ ʟʜʘʥʠʡ ʩʪʝʥʳ ʩ ʫʣʠʯʥʦʡ ʩʪʦʨʦʥʳ ʧʨʦʛʨʝʚʘʶʪʩʷ, ʧʨʠʚʦʜʷ ʢ ʫʚʝʣʠʯʝʥʠʶ ʪʝʤʧʝʨʘʪʫʨʳ 
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ʧʦʚʝʨʭʥʦʩʪʠ ʛʦʨʦʜʩʢʦʡ ʟʘʩʪʨʦʡʢʠ. ʇʦʩʣʝ ʥʘʯʘʣʘ ʚʝʛʝʪʘʮʠʠ ʨʘʩʪʝʥʠʡ ʧʨʦʠʩʭʦʜʠʪ ʨʝʟʢʠʡ ʩʢʘʯʦʢ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʪ ʚʝʩʝʥʥʠʭ ʢ ʣʝʪʥʠʤ ʤʝʩʷʮʘʤ.  

ɿʘʤʝʪʠʤ, ʯʪʦ ʚʦʧʨʦʩ ʦ ʛʦʜʦʚʦʤ ʭʦʜʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʨʠʟʝʤʥʦʛʦ ñʦʩʪʨʦʚʘ ʪʝʧʣʘò ʧʦ ʜʘʥʥʳʤ 

ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʚ ʄʦʩʢʚʝ ʥʝʧʨʦʩʪ ʠ ʥʝʦʜʥʦʟʥʘʯʝʥ, ʧʦʩʢʦʣʴʢʫ ʨʘʟʥʳʝ ʬʘʢʪʦʨʳ ʜʝʡʩʪʚʫʶʪ 

ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʦ. ʊʘʢ, ʚ ʧʦʣʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʠʟʝʤʥʦʛʦ ʩʣʦʷ ʚʦʟʜʫʭʘ ʚʣʠʷʥʠʝ ʛʦʨʦʜʩʢʦʛʦ ʦʪʦʧʣʝʥʠʷ ʠ 

ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤ ʚʳʙʨʦʩʦʚ ʪʝʧʣʘ ʤʦʞʝʪ ʙʳʪʴ ʷʚʥʦʡ ʧʨʠʯʠʥʦʡ ʫʩʠʣʝʥʠʷ ʦʩʪʨʦʚʘ ʪʝʧʣʘ ʟʠʤʦʡ. ʉ ʜʨʫʛʦʡ 

ʩʪʦʨʦʥʳ, ʣʝʪʦʤ ʟʥʘʯʠʪʝʣʴʥʦ ʯʘʱʝ ʦʪʤʝʯʘʶʪʩʷ ʷʩʥʳʝ ʥʦʯʠ ʠ ʟʘʩʪʦʠ ʚʦʟʜʫʭʘ, ʧʨʠʚʦʜʷʱʠʝ ʢ ʫʩʠʣʝʥʠʶ 

ʵʪʦʛʦ ʷʚʣʝʥʠʷ. ʈʘʟʥʳʝ ʨʘʙʦʪʳ, ʘʥʘʣʠʟʠʨʫʶʱʠʝ ʛʦʜʦʚʦʡ ʭʦʜ ʠʥʪʝʥʩʠʚʥʦʩʪʠ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʚ ʄʦʩʢʚʝ ʟʘ 

ʨʘʟʥʳʝ ʧʝʨʠʦʜʳ ʧʦʢʘʟʳʚʘʶʪ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʳʝ ʩʝʟʦʥʥʳʝ ʟʥʘʯʝʥʠʷ. ʅʘʧʨʠʤʝʨ, ʚ ʨʘʙʦʪʝ [5] ʠ [73] ʟʘ 

1977ï1988 ʛʛ. ʠ 1991ï2002 ʛʛ. ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʳʷʚʣʝʥ ʤʘʢʩʠʤʫʤ ʚ ʟʠʤʥʝʝ ʚʨʝʤʷ, ʘ ʚ ʧʝʨʠʦʜ ʩ 1959 ʧʦ 

1987 ʛʛ. ʚ ʨʘʙʦʪʝ [39] ʤʘʢʩʠʤʫʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʨʦʷʚʠʣʩʷ ʚ ʣʝʪʥʝʝ ʚʨʝʤʷ. ʊʘʢʠʝ ʞʝ ʚʳʚʦʜʳ ʙʳʣʠ ʩʜʝʣʘʥʳ 

ʚ ʨʘʙʦʪʘʭ [5,69] ʩ ʢʦʥʮʘ 1990-ʭ ʛʛ. ʠ ʧʦ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʦʜʦʚʦʡ ʭʦʜ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʨʠʟʝʤʥʦʛʦ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʚ ʩʪʦʣʠʮʝ ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʷʣʩʷ ʟʘ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ.  

ʇʦʜʦʙʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʢʘʩʘʶʱʠʭʩʷ ʧʦʚʝʨʭʥʦʩʪʥʳʭ çʦʩʪʨʦʚʦʚ ʪʝʧʣʘè ʧʦ ʜʘʥʥʳʤ ʩʧʫʪʥʠʢʦʚ 

ʦʯʝʥʴ ʤʘʣʦ. ɺ ʨʘʙʦʪʝ [78] ʧʨʦʠʟʚʝʜʝʥ ʘʥʘʣʠʟ ʠʥʪʝʥʩʠʚʥʦʩʪʠ çʦʩʪʨʦʚʦʚ ʪʝʧʣʘè ʚ ʛʦʨʦʜʘʭ ɿʘʧʘʜʥʦʡ 

ʉʠʙʠʨʠ. ɼʣʷ ʨʘʟʣʠʯʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʝʝ ʟʥʘʯʝʥʠʷ ʠʟʤʝʥʷʶʪʩʷ ʦʪ 1 ʜʦ 2 Üʉ. ʇʨʠ ʵʪʦʤ ʷʚʥʳʭ ʩʝʟʦʥʥʳʭ 

ʨʘʟʣʠʯʠʡ ʥʝ ʦʙʥʘʨʫʞʝʥʦ. ɺ [69] ʠ [94] ʧʨʠʚʝʜʝʥʳ ʦʮʝʥʢʠ ʩʨʝʜʥʝʡ ʨʘʟʥʦʩʪʠ ʣʠʰʴ ʤʝʞʜʫ ʟʦʥʘʤʠ ʧʣʦʪʥʦʡ 

ʛʦʨʦʜʩʢʦʡ ʟʘʩʪʨʦʡʢʠ ʠ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ ʚʥʝ ʛʦʨʦʜʘ: ʦʢʦʣʦ 4 Üʉ ʚ ɹʘʥʛʢʦʢʝ ʠ 4,3 Üʉ ʥʦʯʴʶ ʚ ɸʬʠʥʘʭ 

(ʜʥʸʤ, ʥʘʧʨʦʪʠʚ, ʛʦʨʦʜʩʢʘʷ ʟʘʩʪʨʦʡʢʘ ʪʘʤ ʭʦʣʦʜʥʝʝ ~ ʥʘ 1 Üʉ). ɺ ʕʨʙʠʣʝ (ʀʨʘʢ) ʚ ʩʫʭʦʤ ʩʝʟʦʥʝ ʛʦʨʦʜ ʚ 

ʮʝʣʦʤ, ʥʘʧʨʦʪʠʚ, ʩʦʟʜʘʝʪ çʦʩʪʨʦʚ ʭʦʣʦʜʘè: ʪʝʤʧʝʨʘʪʫʨʘ ʛʦʨʦʜʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʥʘ 4 Üʉ 

ʥʠʞʝ, ʯʝʤ ʦʢʨʫʞʘʶʱʝʡ ʝʛʦ ʧʫʩʪʳʥʠ [91].  

 

2.7 ʄʥʦʛʦʣʝʪʥʠʝ ʠʟʤʝʥʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʄʦʩʢʚʳ ʟʘ ʧʦʩʣʝʜʥʠʝ 

20 ʣʝʪ ʠ ʠʭ ʩʚʷʟʴ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʢʣʠʤʘʪʘ. 

ɺ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷ ʠʥʪʝʨʝʩʥʳʤ ʦʩʪʘʝʪʩʷ ʚʦʧʨʦʩ, ʧʨʦʠʩʭʦʜʠʪ ʣʠ ʫʩʠʣʝʥʠʝ 

çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʚ ʛʦʨʦʜʘʭ ʩ ʥʝʠʟʤʝʥʥʦʡ ʧʣʦʪʥʦʩʪʴʶ ʟʘʩʪʨʦʡʢʠ ʟʘ ʧʦʩʣʝʜʥʠʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ. ɽʩʣʠ ʥʝ 

ʫʯʠʪʳʚʘʪʴ ʜʦʙʘʚʣʝʥʥʳʝ ʚ 2011 ʛʦʜʫ ʪʝʨʨʠʪʦʨʠʠ çʅʦʚʦʡ ʄʦʩʢʚʳè, ʚʥʫʪʨʠ ʪʨʘʜʠʮʠʦʥʥʳʭ ʛʨʘʥʠʮ ʛʦʨʦʜʘ 

ʧʣʦʪʥʦʩʪʴ ʟʘʩʪʨʦʡʢʠ ʦʩʪʘʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʠʟʤʝʥʥʦʡ [106]. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʨʘʩʩʤʦʪʨʠʤ ʠʟʤʝʥʝʥʠʷ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ. ɼʣʷ ʵʪʠʭ ʮʝʣʝʡ ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ 

ʩʨʝʜʥʝʛʦʜʦʚʳʝ ʟʥʘʯʝʥʠʷ I ʩ 2000 ʧʦ 2020 ʛʛ. ʇʨʠ ʨʘʩʯʝʪʝ ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʟʥʘʯʝʥʠʡ ʘʚʪʦʨ ʩʪʦʣʢʥʫʣʩʷ ʩ 

ʦʜʥʦʡ ʩʫʱʝʩʪʚʝʥʥʦʡ ʧʨʦʙʣʝʤʦʡ. ʀʟ-ʟʘ ʥʘʣʠʯʠʷ ʧʣʦʪʥʦʛʦ ʦʙʣʘʯʥʦʛʦ ʧʦʢʨʦʚʘ ʚ ʦʪʜʝʣʴʥʳʝ ʤʝʩʷʮʳ, ʟʘ 

ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʥʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʥʠ ʦʜʥʦʛʦ ʧʨʠʛʦʜʥʦʛʦ ʜʣʷ ʘʥʘʣʠʟʘ ʩʥʠʤʢʘ. ɺ ʪʘʙʣ. 2.11 ʧʨʠʚʝʜʝʥʦ 

ʢʦʣʠʯʝʩʪʚʦ ʩʥʠʤʢʦʚ ʚ ʦʪʜʝʣʴʥʳʝ ʤʝʩʷʮʳ ʨʘʟʣʠʯʥʳʭ ʣʝʪ.  ʅʘʠʤʝʥʝʝ ʦʙʝʩʧʝʯʝʥʥʳʤ ʢʦʩʤʠʯʝʩʢʠʤʠ 

ʩʥʠʤʢʘʤʠ ʦʢʘʟʘʣʩʷ 2017 ʛʦʜ ʠʟʚʝʩʪʥʳʡ ʩʚʦʠʤ ʭʦʣʦʜʥʳʤ ʠ ʜʦʞʜʣʠʚʳʤ ʣʝʪʦʤ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʥʠʤʢʦʚ ʙʳʣʦ ʦʪʦʙʨʘʥʦ ʟʘ 2018 ʛʦʜ. ɺ ʪʝʯʝʥʠʝ 13 ʣʝʪ ʠʟ 21 ʚʳʷʚʣʝʥʦ 
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ʦʪʩʫʪʩʪʚʠʝ ʩʥʠʤʢʦʚ ʟʘ ʥʝʢʦʪʦʨʳʝ ʤʝʩʷʮʳ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʦʰʠʙʦʢ, ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ 

ʨʘʩʩʯʠʪʘʪʴ ʩʨʝʜʥʝʛʦʜʦʚʳʝ ʟʥʘʯʝʥʠʷ ʢʘʢ ʩʨʝʜʥʝʝ ʠʟ ʯʝʪʳʨʝʭ ʩʨʝʜʥʠʭ ʩʝʟʦʥʥʳʭ (ʟʠʤʘ, ʚʝʩʥʘ, ʣʝʪʦ ʠ ʦʩʝʥʴ). 

 
ʊʘʙʣ. 2.11 ʂʦʣʠʯʝʩʪʚʦ ʩʥʠʤʢʦʚ ʚ ʦʪʜʝʣʴʥʳʝ ʤʝʩʷʮʳ ʨʘʟʥʳʭ ʣʝʪ 
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2000*  - 1 2 2 6 3 2 -  5 5 3 -  29 

2001* 5 7 4 1 4  - 2 2 10 2 -  8 45 

2002 1 2 5 5 8 2 11 9 10 2 3 17 75 

2003 6 8 12 1 7 -  6 -  12 3 1 2 58 

2004 1 7 4 6 -  -  -  4 6 3 8 1 40 

2005 2 13 3 12 3 2 5 11 4 24 9 1 89 

2006 7 20 15 3 6 2 4 2 15 -  -  1 75 

2007 6 17 13 1 9 4 1 12 16 1 2 3 85 

2008 7 3 3 7 4 1 4 4 7 2 9 4 55 

2009 6 10 6 3 14 2 1 5 7 3 1 8 66 

2010 12 7 7 6 4 11 14 2 2 10 -  2 77 

2011 4 5 9 4 13 10 6 9 2 4 2 -  68 

2012 14 7 13 3 8 4 6 6 -  -   - -  61 

2013 2 6 7 5 6 1 -  6 -  4 2 2 41 

2014 17 6 6 9 14 6 12 1 10 6 3 3 93 

2015 7 10 18 6 13 7 5 16 8 2 2 2 96 

2016 7 4 7 1 3 1 5 5 -  3 5 5 46 

2017 1 -  2 3 3 -  -  8 6 -  2 -  25 

2018 2 13 12 3 26 4 2 18 15 9 13 2 119 

2019 8 6 7 10 8 9 -  9 5 3 5 -  70 

2020 -  10 10 4 7 2 -  2 5 6 2 13 61 

* ɺ ʛʦʜʳ, ʧʦʤʝʯʝʥʥʳʝ ʟʚʝʟʜʦʯʢʦʡ ʩʥʠʤʢʠ ʧʦʣʫʯʝʥʳ ʪʦʣʴʢʦ ʩʦ ʩʧʫʪʥʠʢʘ TERRA, ʪʘʢ ʢʘʢ AQUA ʝʱʝ ʥʝ ʙʳʣ 
ʟʘʧʫʱʝʥ. 

 

ʅʘ ʨʠʩ. 2.25 ʧʨʝʜʩʪʘʚʣʝʥʦ ʠʟʤʝʥʝʥʠʝ ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʟʥʘʯʝʥʠʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʟʘ 

ʧʝʨʠʦʜ ʩ 2000 ʧʦ 2020 ʛʛ. ʅʘ ʛʨʘʬʠʢʝ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʜʚʝ ʢʨʠʚʳʝ, ʦʜʥʘ ʠʟ ʢʦʪʦʨʳʭ ʦʧʠʩʳʚʘʝʪ I ʢʘʢ ʩʨʝʜʥʝʝ 

ʠʟ ʩʨʝʜʥʠʭ ʩʝʟʦʥʥʳʭ ʟʥʘʯʝʥʠʡ (ʯʝʨʥʘʷ ʣʠʥʠʷ ʩ ʢʨʫʞʢʘʤʠ) ʠʤʝʝʪ ʧʣʘʚʥʳʡ ʭʦʜ. ʆʜʥʘʢʦ ʚ ʨʷʜʫ ʜʘʥʥʳʝ 

ʠʤʝʶʪʩʷ ʧʨʦʙʝʣʳ. ʕʪʦ 2012 ʛʦʜ, ʚ ʪʝʯʝʥʠʠ ʢʦʪʦʨʦʛʦ ʥʝ ʦʢʘʟʘʣʦʩʴ ʥʠ ʦʜʥʦʛʦ ʧʨʠʛʦʜʥʦʛʦ ʜʣʷ ʘʥʘʣʠʟʘ 

ʩʥʠʤʢʘ ʚ ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ ʠ 2017 ʛʦʜ, ʛʜʝ ʟʘ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʣʠʰʴ ʦʜʥʦ ʥʝʧʦʢʘʟʘʪʝʣʴʥʦʝ 

(ʩʣʠʰʢʦʤ ʥʠʟʢʦʝ 0,4 Üʉ) ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ, ʘ ʪʘʢʞʝ ʥʠ ʦʜʥʦʛʦ ʩʥʠʤʢʘ ʚ ʪʝʯʝʥʠʝ ʠʶʣʷ ʠ ʠʶʥʷ, ʢʦʛʜʘ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʤʘʢʩʠʤʘʣʴʥʘ. ɺʪʦʨʘʷ ʢʨʠʚʘʷ (ʣʠʥʠʷ ʩ ʙʝʣʳʤʠ 

ʢʚʘʜʨʘʪʘʤʠ) ʦʧʠʩʳʚʘʝʪ ʩʢʦʣʴʟʷʱʠʝ ʩʨʝʜʥʠʝ ʩ ʰʘʛʦʤ 5 ʣʝʪ. 
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ʈʠʩ. 2.25 ʀʟʤʝʥʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʚʦ ʚʨʝʤʝʥʠ 

 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʠʟʤʝʥʝʥʠʡ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʩʦ ʚʨʝʤʝʥʝʤ, ʪʦ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʬʫʥʢʮʠʷ 

ʦʧʠʩʳʚʘʝʪʩʷ ʩʣʘʙʦʧʦʣʦʞʠʪʝʣʴʥʳʤ, ʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝʟʥʘʯʠʤʳʤ ʣʠʥʝʡʥʳʤ ʪʨʝʥʜʦʤ. ʕʪʦ ʛʦʚʦʨʠʪ ʦʙ 

ʦʪʩʫʪʩʪʚʠʠ ʢʘʢʠʭ-ʣʠʙʦ ʠʟʤʝʥʝʥʠʡ ʟʘ ʧʦʩʣʝʜʥʠʝ 20 ʣʝʪ. ʆʜʥʘʢʦ, ʠʟʤʝʥʝʥʠʷ I ʛʦʜ ʦʪ ʛʦʜʘ ʩʣʦʞʥʳ ʠ ʤʦʛʫʪ 

ʙʳʪʴ ʦʧʠʩʘʥʳ ʩʪʝʧʝʥʥʳʤ ʪʨʝʥʜʦʤ. ʇʘʨʘʙʦʣʠʯʝʩʢʠʡ ʪʨʝʥʜ ʧʦʜʭʦʜʠʪ ʜʣʷ ʵʪʦʛʦ ʥʘʠʣʫʯʰʠʤ ʦʙʨʘʟʦʤ, ʚʝʜʴ 

ʫʚʝʣʠʯʝʥʠʠ ʩʪʝʧʝʥʠ ʬʫʥʢʮʠʠ ʧʨʠʚʦʜʠʪ ʢ ʧʦʣʥʦʤʫ ʩʦʚʧʘʜʝʥʠʶ ʩ ʧʘʨʘʙʦʣʠʯʝʩʢʠʤ. ʃʠʥʠʷ ʪʨʝʥʜʘ 2-ʦʡ 

ʩʪʝʧʝʥʠ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʟʘ ʧʦʩʣʝʜʥʠʝ 20 ʣʝʪ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʄʦʩʢʚʳ 

ʤʝʥʷʣʘʩʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʫʩʪʦʡʯʠʚʳʡ ʨʦʩʪ I ʚʧʣʦʪʴ ʜʦ 2006 ʛ. ʩʤʝʥʠʣʩʷ ʟʘʪʝʤ ʩʪʘʙʠʣʠʟʘʮʠʝʡ 

ʟʥʘʯʝʥʠʡ ʚ ʩʝʨʝʜʠʥʝ ʧʝʨʠʦʜʘ, ʘ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʘʤʝʪʠʣʘʩʴ ʧʨʦʪʠʚʦʧʦʣʦʞʥʘʷ ʪʝʥʜʝʥʮʠʷ ʢ ʝʛʦ 

ʦʩʣʘʙʣʝʥʠʶ. 

ɺ ʨʘʤʢʘʭ ʨʘʙʦʪʳ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʠʟʤʝʥʝʥʠʷ ʩʨʝʜʥʝʡ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʄʦʩʢʚʝ ʠ 

ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ (ʨʠʩ. 2.26). ʂʘʢ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʥʘ ʛʨʘʬʠʢʝ, ʟʥʘʯʝʥʠʷ ʩʨʝʜʥʝʡ ʪʝʤʧʝʨʘʪʫʨʳ 

ʧʦʚʝʨʭʥʦʩʪʠ ʛʦʜ ʦʪ ʛʦʜʘ ʩʠʣʴʥʦ ʤʝʥʷʶʪʩʷ ʚ ʩʠʣʫ ʤʝʞʛʦʜʦʚʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ. ʆʙʝ 

ʬʫʥʢʮʠʠ ʦʧʠʩʘʥʳ ʩʣʘʙʦʧʦʣʦʞʠʪʝʣʴʥʳʤ ʣʠʥʝʡʥʳʤ ʪʨʝʥʜʦʤ, ʯʪʦ ʧʦʢʘʟʳʚʘʝʪ ʦʯʝʥʴ ʤʝʜʣʝʥʥʫʶ 

ʪʝʥʜʝʥʮʠʶ ʢ ʦʙʱʝʤʫ ʧʦʪʝʧʣʝʥʠʶ ʧʦʚʝʨʭʥʦʩʪʠ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʪʝʧʣʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ 

ʧʨʘʢʪʠʯʝʩʢʠ ʩ ʦʜʠʥʘʢʦʚʦʡ ʩʢʦʨʦʩʪʴʶ ʢʘʢ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ, ʪʘʢ ʠ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ.  

 

2.8 ɺʣʠʷʥʠʝ ʢʘʨʘʥʪʠʥʘ ʠʟ-ʟʘ ʧʘʥʜʝʤʠʠ ʢʦʨʦʥʘʚʠʨʫʩʘ ʚ 2020 ʛʦʜʫ ʥʘ ʧʦʚʝʨʭʥʦʩʪʥʳʡ çʦʩʪʨʦʚ ʪʝʧʣʘè 

ʄʦʩʢʚʳ. 

ɺ ʥʘʯʘʣʝ 2020 ʛʦʜʘ ʧʦ ʚʩʝʤʫ ʤʠʨʫ ʙʳʩʪʨʦ ʨʘʩʧʨʦʩʪʨʘʥʠʣʦʩʴ ʚʠʨʫʩʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʧʦʜ ʥʘʟʚʘʥʠʝʤ 

COVID-19. ɽʛʦ ʙʳʩʪʨʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʤʥʦʞʝʩʪʚʦ ʞʝʨʪʚ ʧʦʚʣʠʷʣʠ ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʫʶ 

ʩʠʪʫʘʮʠʶ ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ. ʇʨʘʚʠʪʝʣʴʩʪʚʦ ʙʦʣʴʰʠʥʩʪʚʘ ʛʦʩʫʜʘʨʩʪʚ ʙʳʣʦ ʚʳʥʫʞʜʝʥʦ ʚʚʝʩʪʠ 
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ʢʘʨʘʥʪʠʥʥʳʝ ʤʝʨʳ ʠ ʦʩʪʘʥʦʚʠʪʴ ʨʘʙʦʪʫ ʤʥʦʛʠʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʩ 30 ʤʘʨʪʘ ʧʦ ʥʘʯʘʣʦ ʠʶʥʷ ʙʳʣʠ ʚʚʝʜʝʥʳ ʤʝʨʳ ʩʘʤʦʠʟʦʣʷʮʠʠ ʣʶʜʝʡ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʵʪʦʪ ʧʝʨʠʦʜ 

ʧʨʦʠʟʦʰʣʦ ʨʝʟʢʦʝ ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʦʩʪʘʥʦʚʠʣʘʩʴ, 

ʘ ʪʝʧʣʦʵʥʝʨʛʝʪʠʢʘ ʩʥʠʟʠʣʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ. ɺʩʝ ʵʪʦ ʧʨʠʚʝʣʦ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʩʥʠʞʝʥʠʶ ʟʘʛʨʷʟʥʝʥʠʷ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ, ʥʘʧʨʠʤʝʨ, ʚ ʄʦʩʢʚʝ, ʚ ʚʦʩʴʤʠ ʛʦʨʦʜʘʭ ʇʘʢʠʩʪʘʥʘ [49], ʘ ʪʘʢʞʝ ʚ ʥʝʙʦʣʴʰʠʭ 

ʛʦʨʦʜʘʭ ʙʣʠʞʥʝʛʦ ɺʦʩʪʦʢʘ [61]. 

 

 

ʈʠʩ. 2.26 ʀʟʤʝʥʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʄʦʩʢʚʝ ʠ ʄʦʩʢʦʚʩʢʦʤ ʨʝʛʠʦʥʝ 2000-2020 ʛʛ. 

 

ʀʥʪʝʨʝʩʝʥ ʠ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʚʣʠʷʥʠʝ ʢʘʨʘʥʪʠʥʘ ʧʨʠʚʝʣʦ ʢ ʦʩʣʘʙʣʝʥʠʶ ʛʦʨʦʜʩʢʠʭ çʦʩʪʨʦʚʦʚ ʪʝʧʣʘè ʚ 

ʧʦʣʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʠʟʝʤʥʦʛʦ ʩʣʦʷ ʚʦʟʜʫʭʘ. ʄʦʩʢʚʘ ʥʝ ʩʪʘʣʘ ʠʩʢʣʶʯʝʥʠʝʤ [72]. ɺʦʟʤʦʞʥʦʡ ʧʨʠʯʠʥʦʡ 

ʪʘʢʦʛʦ ʫʤʝʥʴʰʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʚʣʠʷʥʠʷ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʤʦʞʝʪ ʧʦʩʣʫʞʠʪʴ ʢʘʢ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ 

ʩʥʠʞʝʥʠʝ ʧʨʷʤʳʭ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʚʳʙʨʦʩʦʚ ʪʝʧʣʘ, ʪʘʢ ʠ ʠʟʤʝʥʝʥʠʝ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʙʘʣʘʥʩʘ ʛʦʨʦʜʩʢʦʡ 

ʩʨʝʜʳ ʠʟ-ʟʘ ʩʥʠʞʝʥʠʷ ʚʣʠʷʥʠʷ ʛʦʨʦʜʩʢʦʡ ʜʳʤʢʠ.  

ʅʘʤ ʫʞʝ ʠʟʚʝʩʪʥʦ, ʯʪʦ çʦʩʪʨʦʚ ʪʝʧʣʘè ʚ ʧʦʣʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʠʟʝʤʥʦʛʦ ʩʣʦʷ ʚʦʟʜʫʭʘ ʠ ʧʦʚʝʨʭʥʦʩʪʠ 

ï ʵʪʦ ʩʦʚʝʨʰʝʥʥʦ ʨʘʟʥʳʝ ʷʚʣʝʥʠʷ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʦ ʨʘʟʥʳʤ ʬʠʟʠʯʝʩʢʠʤ ʧʨʠʯʠʥʘʤ. ɼʘʚʘʡʪʝ ʧʦʧʨʦʙʫʝʤ 

ʨʘʟʦʙʨʘʪʴʩʷ ʢʘʢ ʞʝ ʧʦʚʣʠʷʣ ʢʘʨʘʥʪʠʥ ʥʘ ʠʟʤʝʥʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʚ ʨʘʟʣʠʯʥʳʭ ʛʦʨʦʜʘʭ 

ʤʠʨʘ ʠ ʄʦʩʢʚʝ ʚ ʪʦʤ ʯʠʩʣʝ. 

ʇʨʠ ʘʥʘʣʠʟʝ ʧʫʙʣʠʢʘʮʠʡ ʥʘ ʵʪʫ ʪʝʤʫ ʤʳ ʟʘʤʝʪʠʣʠ ʟʥʘʯʠʪʝʣʴʥʳʝ ʨʘʩʭʦʞʜʝʥʠʷ ʚ ʧʦʚʝʜʝʥʠʠ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ çʦʩʪʨʦʚʦʚ ʪʝʧʣʘè ʚ ʨʘʟʣʠʯʥʳʭ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʷʭ. ɺ ʨʷʜʝ ʤʝʩʪ ʦʪʤʝʯʝʥʦ ʦʩʣʘʙʣʝʥʠʝ 

ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ çʦʩʪʨʦʚʘ ʪʝʧʣʘè, ʥʘʧʨʠʤʝʨ, ʚ ʚʦʩʴʤʠ ʢʨʫʧʥʳʭ ʛʦʨʦʜʘʭ ʇʘʢʠʩʪʘʥʘ ʧʦ ʜʘʥʥʳʤ ʨʘʜʠʦʤʝʪʨʘ 

MODIS [49], ʘ ʪʘʢʞʝ ʚ ʛʦʨʦʜʘʭ ʆɸʕ ʚ ʥʦʯʥʦʝ ʚʨʝʤʷ ʩʫʪʦʢ [51]. ʇʦ ʜʘʥʥʳʤ ʪʦʛʦ ʞʝ ʨʘʜʠʦʤʝʪʨʘ 

ʧʦʚʝʨʭʥʦʩʪʴ ʛʦʨʦʜʘ ʅʴʶ-ɼʝʣʠ ʚʦ ʚʨʝʤʷ ʢʘʨʘʥʪʠʥʘ ʪʘʢʞʝ ʦʢʘʟʘʣʘʩʴ ʭʦʣʦʜʥʝʝ ʝʛʦ ʦʢʨʫʞʝʥʠʷ. ɸʥʘʣʠʟ 

ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʩʝʤʠ ʢʨʫʧʥʝʡʰʠʭ ʤʝʛʘʧʦʣʠʩʘʭ ʀʥʜʠʠ ʚ ʘʧʨʝʣʝ 2020 ʛʦʜʘ ʧʦ ʜʘʥʥʳʤ 
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ʩʧʫʪʥʠʢʘ Landsat-8 ʧʦʢʘʟʘʣ, ʯʪʦ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʥʠʭ ʥʠʞʝ, ʯʝʤ ʚ ʘʧʨʝʣʝ ʧʨʝʜʳʜʫʱʠʭ ʜʚʫʭ ʣʝʪ 

ʥʘ 0,3õ7,1 ÜC [60]. ɸʥʘʣʦʛʠʯʥʳʡ ʘʥʘʣʠʟ ʙʳʣ ʧʨʦʚʝʜʝʥ ʜʣʷ ʛʦʨʦʜʩʢʦʡ ʘʛʣʦʤʝʨʘʮʠʠ ɼʞʘʢʘʨʪʘ, ʀʥʜʦʥʝʟʠʷ 

[53]. ʆʥ ʧʦʢʘʟʘʣ, ʯʪʦ ʚʦ ʚʨʝʤʷ ʢʘʨʘʥʪʠʥʘ ʚ ʤʘʝ 2020 ʛʦʜʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʝʨʭʥʦʩʪʠ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʙʳʣʘ 

ʥʠʞʝ, ʯʝʤ ʚ ʵʪʦʪ ʞʝ ʧʝʨʠʦʜ ʜʦ ʧʘʥʜʝʤʠʠ ʠ ʧʦʩʣʝ ʝʝ ʟʘʚʝʨʰʝʥʠʷ. ʆʜʥʘʢʦ ʯʠʩʣʝʥʥʳʭ ʦʮʝʥʦʢ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʥʝ ʧʨʦʠʟʚʦʜʠʣʦʩʴ, ʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ ʥʝ 

ʠʟʤʝʨʷʣʘʩʴ. 

ɸ ʚʦʪ ʚ ʛʦʨʦʜʘʭ ʙʘʩʩʝʡʥʘ ʨʝʢ ʀʥʜ ʠ ɻʘʥʛ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ çʦʩʪʨʦʚʘ ʪʝʧʣʘè, ʥʘʦʙʦʨʦʪ, 

ʜʥyʤ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 0,2õ0,4 Üʉ [61]. ɸʚʪʦʨʳ ʦʙʲʷʩʥʷʶʪ ʵʪʦ ʦʩʪʘʥʦʚʢʦʡ ʫʙʦʨʢʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʢʫʣʴʪʫʨ ʩ ʧʦʣʝʡ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʨʠʚʝʣʦ ʢ ʫʚʝʣʠʯʝʥʠʶ ʟʘʪʨʘʪ ʪʝʧʣʘ ʥʘ ʪʨʘʥʩʧʠʨʘʮʠʶ ʠ ʦʭʣʘʞʜʝʥʠʶ 

ʧʦʚʝʨʭʥʦʩʪʠ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ ʚʦʢʨʫʛ ʛʦʨʦʜʘ. ʅʝʦʜʥʦʟʥʘʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʟʣʦʞʝʥʳ ʚ ʨʘʙʦʪʝ [60] ʧʦ 

ʘʥʘʣʠʟʫ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʚ 21 ʤʝʛʘʧʦʣʠʩʝ ɹʣʠʞʥʝʛʦ ɺʦʩʪʦʢʘ ʧʦ ʜʘʥʥʳʤ ʩʧʫʪʥʠʢʘ AQUA. 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦ ʥʝʢʦʪʦʨʳʤ ʛʦʨʦʜʘʤ ʚ ʧʝʨʠʦʜ ʢʘʨʘʥʪʠʥʘ ʩ ʤʘʨʪʘ ʧʦ ʠʶʥʴ ʧʦʢʘʟʘʣ ʣʠʙʦ ʫʚʝʣʠʯʝʥʠʝ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ çʦʩʪʨʦʚʘ ʪʝʧʣʘè, ʣʠʙʦ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʝʛʦ ʩʥʠʞʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʚʣʠʷʥʠʝ ʧʝʨʠʦʜʘ ʩʘʤʦʠʟʦʣʷʮʠʠ ʥʘ I ʥʝʦʜʥʦʟʥʘʯʥʦ ʠ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʣʠʯʥʳʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. 

ɼʘʚʘʡʪʝ ʧʦʧʨʦʙʫʝʤ ʨʘʟʦʙʨʘʪʴʩʷ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʧʝʨʠʦʜ ʢʘʨʘʥʪʠʥʘ (ʩ 30 ʤʘʨʪʘ ʧʦ 8 ʠʶʥʷ 2020 

ʛʦʜʘ) ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʄʦʩʢʚʝ ʧʦ ʜʘʥʥʳʤ ʩʧʫʪʥʠʢʦʚ TERRA ʠ AQUA. ɿʘ ʜʘʥʥʳʡ ʧʝʨʠʦʜ 

ʚʩʝʛʦ 12 ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ ʩ ʦʙʦʠʭ ʩʧʫʪʥʠʢʦʚ ʦʢʘʟʘʣʠʩʴ ʧʨʠʛʦʜʥʳʤʠ ʜʣʷ ʘʥʘʣʠʟʘ, ʪ. ʝ. ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʢʨʠʪʝʨʠʷʤ, ʠʟʣʦʞʝʥʥʳʤ ʚ ʛʣʘʚʝ 2.5 (ʩʚʦʙʦʜʥʳ ʦʪ ʦʙʣʘʢʦʚ ʥʝ ʤʝʥʝʝ 80% ʛʦʨʦʜʘ ʠ 50% ʦʙʣʘʩʪʠ). ʆʥʠ 

ʧʦʧʘʣʠ ʚ ʩʣʝʜʫʶʱʠʝ ʜʘʪʳ: 1, 4, 9 ʠ 22 ʘʧʨʝʣʷ, 1-3 ʠ 11 ʤʘʷ, ʘ ʪʘʢʞʝ 6 ʠʶʥʷ. ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʚʣʠʷʥʠʷ ʢʘʨʘʥʪʠʥʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʦʩʪʨʦʚ ʪʝʧʣʘ ʟʘ ʪʦʪ ʞʝ ʧʝʨʠʦʜ ʩ 30 ʤʘʨʪʘ ʧʦ 6 ʠʶʥʷ ʙʳʣʠ ʦʪʦʙʨʘʥʳ 

ʚʩʝ ʧʨʠʛʦʜʥʳʝ ʩʥʠʤʢʠ ʩ 2000 ʧʦ 2019 ʛʛ. ʆʙʱʘʷ ʚʳʙʦʨʢʘ ʟʘ ʵʪʦʪ ʧʝʨʠʦʜ ʩʦʩʪʘʚʠʣʘ 275 ʩʥʠʤʢʦʚ.    

ɺ ʪʘʙʣ. 2.12 ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʦ ʩʨʝʜʥʝʡ ʪʝʤʧʝʨʘʪʫʨʝ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʄʦʩʢʚʝ ʠ ʄʦʩʢʦʚʩʢʦʡ 

ʦʙʣʘʩʪʠ. ʄʦʞʥʦ ʫʚʠʜʝʪʴ, ʯʪʦ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʄʦʩʢʚʝ ʢʘʢ ʚ 2020 ʛʦʜʫ, ʪʘʢ ʠ ʟʘ ʧʝʨʠʦʜ ʩ 2000-

2019 ʛʛ. ʩ ʤʘʨʪʘ ʧʦ ʠʶʥʴ ʚʳʰʝ, ʯʝʤ ʚ ʦʙʣʘʩʪʠ ʩʨʘʚʥʝʥʠʷ. ʕʪʦ ʜʦʢʘʟʳʚʘʝʪ ʥʘʣʠʯʠʝ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʛʦʜʘ 

ʯʝʪʢʦ ʚʳʨʘʞʝʥʥʦʡ ʪʝʧʣʦʚʦʡ ʘʥʦʤʘʣʠʠ. ʆʜʥʘʢʦ, ʚʦ-ʧʝʨʚʳʭ, ʧʨʠʟʝʤʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʝʩʥʦʡ ʠ ʥʘʯʘʣʝ ʣʝʪʘ 

2020 ʛ. ʙʳʣʘ ʥʠʞʝ (ʥʘ 4,3 Üʉ ʚ ʄʦʩʢʚʝ ʠ ʥʘ 4,1 Üʉ ʚ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ) ʩʨʝʜʥʠʭ ʤʥʦʛʦʣʝʪʥʠʭ ʟʥʘʯʝʥʠʡ. 

ʂʨʦʤʝ ʪʦʛʦ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ çʦʩʪʨʦʚʘ ʪʝʧʣʘè, ʢʘʢ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʛʦʨʦʜʦʤ ʠ ʩʝʣʴʩʢʦʡ 

ʤʝʩʪʥʦʩʪʴʶ ʪʘʢʞʝ ʙʳʣʘ ʤʝʥʴʰʝ, ʯʝʤ ʦʙʳʯʥʦ (2,6 Üʉ, ʯʪʦ ʥʘ 0,2 Üʉ ʥʠʞʝ, ʯʝʤ ʚ ʩʨʝʜʥʝʤ ʟʘ ʧʨʝʜʳʜʫʱʠʝ 20 

ʣʝʪ). ɺʦʟʚʨʘʱʘʷʩʴ ʢ ʨʠʩʫʥʢʫ 2.25, ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʚ 

2020 ʛʦʜʫ ʚ ʩʨʝʜʥʝʤ ʪʘʢʞʝ ʦʢʘʟʘʣʘʩʴ ʥʠʞʝ, ʯʝʤ ʚʦ ʚʩʝ ʧʨʝʜʳʜʫʱʠʝ ʛʦʜʳ.  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʦ ʚʨʝʤʷ ʢʘʨʘʥʪʠʥʘ ʚ 2020 ʛʦʜʫ ʚʩʝ ʜʦʩʪʫʧʥʳʝ ʜʣʷ ʘʥʘʣʠʟʘ ʩʥʠʤʢʠ, ʢʨʦʤʝ 

ʦʜʥʦʛʦ (6 ʠʶʥʷ), ʙʳʣʠ ʩʜʝʣʘʥʳ ʜʦ 12 ʤʘʷ. ʂʘʢ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 2.23 ʚ ʠʶʥʝ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʤʘʢʩʠʤʘʣʴʥʘ ʠ ʙʳʩʪʨʦ ʚʦʟʨʘʩʪʘʝʪ ʚ ʢʦʥʮʝ ʚʝʩʥʳ ï ʥʘʯʘʣʝ ʣʝʪʘ. ʆʜʥʘʢʦ 

ʚ ʤʘʝ ʠ ʥʘʯʘʣʝ ʠʶʥʷ 2020 ʛʦʜʘ ʥʘʜ ʪʝʨʨʠʪʦʨʠʝʡ ʄʦʩʢʦʚʩʢʦʛʦ ʨʝʛʠʦʥʘ ʥʘʙʣʶʜʘʣʘʩʴ ʮʠʢʣʦʥʠʯʝʩʢʘʷ ʧʦʛʦʜʘ 
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ʠ ʚʳʩʦʢʘʷ ʦʙʣʘʯʥʦʩʪʴ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʩ 12 ʤʘʷ ʜʦ 8 ʠʶʥʷ 2020 ʛʦʜʘ ʙʳʣ ʧʦʣʫʯʝʥ ʚʩʝʛʦ ʦʜʠʥ ʧʨʠʛʦʜʥʳʡ 

ʜʣʷ ʘʥʘʣʠʟʘ ʩʥʠʤʦʢ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʟʘ ʧʨʝʜʳʜʫʱʠʝ 20 ʣʝʪ ʢ ʘʥʘʣʠʟʫ ʙʳʣʦ ʧʨʠʥʷʪʦ 118 ʩʥʠʤʢʦʚ ʟʘ ʵʪʦʪ 

ʧʝʨʠʦʜ. ɹʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʧʝʨʝʩʯʠʪʘʪʴ ʚʩʝ ʟʥʘʯʝʥʠʷ ʟʘ ʙʦʣʝʝ ʢʦʨʦʪʢʠʡ ʧʝʨʠʦʜ ʩ 30 ʤʘʨʪʘ ʜʦ 11 ʤʘʷ 

ʢʘʢ ʚ 2020 ʛʦʜʫ, ʪʘʢ ʠ ʟʘ ʧʨʝʜʳʜʫʱʠʝ 20 ʣʝʪ (ʪʘʙʣ. 2.13). 

 

ʊʘʙʣ. 2.12 ɿʥʘʯʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʄʦʩʢʚʝ ʠ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʧʝʨʠʦʜ ʢʘʨʘʥʪʠʥʘ ʩ 30 

ʤʘʨʪʘ ʧʦ 6 ʠʶʥʷ. 

 ʄʦʩʢʚʘ ʄʦʩʢʦʚʩʢʘʷ ʦʙʣʘʩʪʴ ʈʘʟʥʠʮʘ 

ʊʝʤʧʝʨʘʪʫʨʘ ʧʦʚʝʨʭʥʦʩʪʠ, ÜC 

2020 (12) 17.2 Ñ 7.8 14.6 Ñ 7.2 2.6 

2000õ2019 (275) 21.5 Ñ 6.4 18.7 Ñ 6.5 2.8 

ɺʝʛʝʪʘʮʠʦʥʥʳʡ ʠʥʜʝʢʩ (NDVI)  

2020 (12) 0.28 Ñ 0.11 0.38 Ñ 0.13 -0.10 

2000õ2019 (275) 0.35 Ñ 0.16 0.47 Ñ 0.19 -0.12 

ʀʥʜʝʢʩ ʣʠʩʪʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ (LAI): ʜʦ 9 ʠʶʥʷ  

2020  16.7 Ñ 8.4  

2000õ2019    20.8 Ñ 12.6  

 

ʊʘʙʣ. 2.13 ɿʥʘʯʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʄʦʩʢʚʝ ʠ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʧʝʨʠʦʜ ʢʘʨʘʥʪʠʥʘ ʩ 30 

ʤʘʨʪʘ ʧʦ 11 ʤʘʷ. 
 ʄʦʩʢʚʘ ʄʦʩʢʦʚʩʢʘʷ ʦʙʣʘʩʪʴ ʈʘʟʥʠʮʘ 

ʊʝʤʧʝʨʘʪʫʨʘ ʧʦʚʝʨʭʥʦʩʪʠ, ÜC 

2020 (11) 16.7 Ñ 8.0 14.4 Ñ 7.5 2.3 

2000õ2019 (156) 18.2 Ñ 6.3 15.6 Ñ 6.8 2.6 

ɺʝʛʝʪʘʮʠʦʥʥʳʡ ʠʥʜʝʢʩ, (NDVI)  

2020 (11) 0.26 Ñ 0.09 0.36 Ñ 0.11 -0.10 

2000õ2019 (155) 0.25 Ñ 0.12 0.34 Ñ 0.15 -0.09 

ʀʥʜʝʢʩ ʣʠʩʪʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ (LAI): ʜʦ 16 ʤʘʷ  

2020  11.9 Ñ 3.8  

2000õ2019  13.0 Ñ 5.7  

 

ʂʘʢ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʧʨʠ ʧʝʨʝʩʯʝʪʝ ʥʘ ʩʦʢʨʘʱʝʥʥʳʡ ʧʝʨʠʦʜ ʢʘʨʘʥʪʠʥʘ, ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʄʦʩʢʚʝ ʠ ʄʦʩʢʦʚʩʢʦʤ ʨʝʛʠʦʥʝ, ʢʘʢ ʠ ʦʞʠʜʘʣʦʩʴ, ʩʪʘʣʘ ʥʠʞʝ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ 

ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʪʘʢʞʝ ʩʥʠʟʠʣʘʩʴ. ɿʘ ʧʝʨʠʦʜ ʩ 2000 ʧʦ 2019 ʛʛ. ʦʥʘ ʩʦʩʪʘʚʠʣʘ 2,6 ÜC, ʚ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʚ 2020 ʛʦʜʫ ʥʘ 0,3 ÜC ʥʠʞʝ. ʆʜʥʘʢʦ ʠʟ-ʟʘ ʙʦʣʴʰʦʛʦ ʨʘʟʙʨʦʩʘ ʟʥʘʯʝʥʠʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʵʪʘ 

ʨʘʟʥʠʮʘ ʦʢʘʟʳʚʘʝʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝʟʥʘʯʠʤʦʡ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩ. 2.27ʙ, ʧʨʠʟʝʤʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʢʘʢ ʚ ʄʦʩʢʚʝ, ʪʘʢ ʠ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ 

ʢʦʣʝʙʣʝʪʩʷ ʜʦ 11 ʤʘʷ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ: ʦʪ 7,8 Üʉ ʚ 2005 ʛ. ʜʦ 25,5 Üʉ ʚ 2000 ʛ. ʠ ʦʪ 3,8 ʚ 2005 ʛ. ʜʦ 23,1 

ʚ 2000 ʛ. ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʜʣʷ ʧʦʣʥʦʛʦ ʧʝʨʠʦʜʘ ʢʘʨʘʥʪʠʥʘ ʥʘ ʨʠʩ. 2.27ʘ ʜʠʥʘʤʠʢʘ ʘʥʘʣʦʛʠʯʥʘ). ʊʝʩʥʘʷ 

ʩʚʷʟʴ ʤʝʞʜʫ ʪʝʤʧʝʨʘʪʫʨʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚʥʫʪʨʠ ʠ ʚʥʝ ʛʦʨʦʜʘ ʦʯʝʚʠʜʥʘ: ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ 

ʩʨʝʜʥʝʛʦʜʦʚʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʦʙʦʠʭ ʧʘʨʘʤʝʪʨʦʚ ʨʘʚʝʥ 0,98. ʉʫʤʤʘʨʥʘʷ ʚʳʙʦʨʢʘ ʚʩʝʭ ʠʤʝʶʱʠʭʩʷ ʩʥʠʤʢʦʚ 

Terra ʠ Aqua ʟʘ ʧʝʨʠʦʜ ʯʘʩʪʠʯʥʦʡ ʠʟʦʣʷʮʠʠ ʜʦ 11 ʤʘʷ ʟʘ 21 ʛʦʜ ʩʦʩʪʘʚʣʷʝʪ 167, ʚ ʪʦʤ ʯʠʩʣʝ 11 ʩʥʠʤʢʦʚ ʚ 

2020 ʛʦʜʫ. ɺ ʩʨʝʜʥʝʤ ʟʘ 2000õ2020 ʛʦʜʳ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʝʨʭʥʦʩʪʠ ʩʦʩʪʘʚʣʷʝʪ 18,1 Üʉ ʚ ʄʦʩʢʚʝ ʠ 15,6 Üʉ 

ʚʦ ʚʥʝʰʥʝʡ ʟʦʥʝ.  
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ʘ) ʇʦʣʥʳʡ ʧʝʨʠʦʜ ʢʘʨʘʥʪʠʥʘ ʩ 30 ʤʘʨʪʘ ʧʦ 8 ʠʶʥʷ 

 

ʙ) ʉʦʢʨʘʱʝʥʥʳʡ ʧʝʨʠʦʜ ʢʘʨʘʥʪʠʥʘ ʩ 30 ʤʘʨʪʘ ʧʦ 11 ʤʘʷ 

ʈʠʩ. 2.27 ʊʝʤʧʝʨʘʪʫʨʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʛʦʨʦʜʩʢʦʛʦ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʚ ʩʨʝʜʥʝʤ ʧʦ ʄʦʩʢʚʝ 

ʚ ʧʝʨʠʦʜ ʢʘʨʘʥʪʠʥʘ ʚ 2020 ʛʦʜʫ ʩ 2000 ʧʦ 2020 ʛʦʜ. ɼʦʚʝʨʠʪʝʣʴʥʳʝ ʠʥʪʝʨʚʘʣʳ ʨʘʩʩʯʠʪʘʥʳ ʩ ʫʨʦʚʥʝʤ ʟʥʘʯʠʤʦʩʪʠ 0,05. 

 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʟʥʘʯʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʚ 

ʢʘʣʝʥʜʘʨʥʳʡ ʧʝʨʠʦʜ ʢʘʨʘʥʪʠʥʘ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 1,3 Üʉ ʚ 2007 ʛ. ʜʦ 4,0 Üʉ ʚ 2005 ʛ. ʉʪʦʣʴ ʙʦʣʴʰʠʝ ʠʟʤʝʥʝʥʠʷ 

ʵʪʦʛʦ ʧʘʨʘʤʝʪʨʘ ʦʪ ʛʦʜʘ ʢ ʛʦʜʫ ʦʙʲʷʩʥʷʶʪʩʷ ʫʯʝʪʦʤ ʨʘʟʣʠʯʥʳʭ ʜʘʪ ʩ ʧʨʠʛʦʜʥʳʤʠ ʜʣʷ ʘʥʘʣʠʟʘ ʩʥʠʤʢʘʤʠ 

(ʥʘʯʘʣʦ ʘʧʨʝʣʷ ʠʣʠ ʤʘʷ), ʥʘʣʠʯʠʝʤ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝʤ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ, ʩʪʝʧʝʥʴʶ ʨʘʟʚʠʪʠʷ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʪ.ʜ., ʥʘʧʨʠʤʝʨ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʚ 2005 ʛʦʜʫ ʦʢʘʟʘʣʘʩʴ 

ʯʨʝʟʚʳʯʘʡʥʦ ʚʳʩʦʢʦʡ ʧʦ ʧʨʠʯʠʥʝ ʥʘʣʠʯʠʷ ʩʥʠʤʢʦʚ ʪʦʣʴʢʦ ʚ ʧʝʨʚʦʡ ʜʝʢʘʜʝ ʘʧʨʝʣʷ, ʢʦʛʜʘ ʩʥʝʞʥʳʡ ʧʦʢʨʦʚ 

ʜʘʞʝ ʚ ʄʦʩʢʚʝ ʙʳʣ ʝʱʝ ʯʨʝʟʚʳʯʘʡʥʦ ʚʳʩʦʢʠʤ.  

ʇʦʤʠʤʦ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ 

ʢʘʨʘʥʪʠʥʘ ʙʳʣʦ ʙʳ ʠʥʪʝʨʝʩʥʦ ʧʦʩʤʦʪʨʝʪʴ ʥʘ ʝʛʦ ʜʠʥʘʤʠʢʫ ʟʘ ʵʪʦʪ ʧʝʨʠʦʜ. ɼʣʷ ʵʪʦʛʦ ʙʳʣ ʧʦʩʪʨʦʝʥ ʛʨʘʬʠʢ 

ʠʟʤʝʥʝʥʠʷ I ʧʦ ʦʪʜʝʣʴʥʳʤ ʜʘʪʘʤ ʩ ʧʨʠʛʦʜʥʳʤʠ ʜʣʷ ʘʥʘʣʠʟʘ ʩʥʠʤʢʘʤʠ (ʨʠʩ. 2.28). 
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ʂʘʢ ʚʠʜʥʦ, ʧʦʚʝʨʭʥʦʩʪʥʳʡ çʦʩʪʨʦʚ ʪʝʧʣʘè ʚ ʄʦʩʢʚʝ ʚ ʥʘʯʘʣʝ ʢʘʨʘʥʪʠʥʘ (ʚ ʧʝʨʚʳʭ ʯʠʩʣʘʭ ʘʧʨʝʣʷ) 

ʙʳʣ ʙʣʠʟʦʢ ʢ ʩʚʦʝʡ ʦʙʳʯʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ. ɿʘʪʝʤ ʦʥ ʙʳʣ ʟʥʘʯʠʪʝʣʴʥʦ ʩʣʘʙʝʝ, ʯʝʤ ʚ ʩʨʝʜʥʝʤ ʟʘ 20 ʣʝʪ 

ʜʦ ʢʦʥʮʘ ʘʧʨʝʣʷ, ʪʘʢ ʯʪʦ ʝʛʦ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 9 ʠ 22 ʘʧʨʝʣʷ ʙʳʣʘ ʜʘʞʝ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʠ, ʥʘʢʦʥʝʮ, ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʪʦʣʴʢʦ ʦʜʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʩ ʥʝʦʞʠʜʘʥʥʦ ʚʳʩʦʢʠʤ ʟʥʘʯʝʥʠʝʤ (1 ʤʘʷ), ʦʥʘ ʩʥʦʚʘ ʩʪʘʣʘ 

ʙʣʠʟʢʦʡ ʢ ʩʚʦʝʤʫ ʩʨʝʜʥʝʤʫ ʟʥʘʯʝʥʠʶ. 

 

 

ʈʠʩ. 2.28 ʀʟʤʝʥʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʟʘ ʦʪʜʝʣʴʥʳʝ ʜʥʠ ʚ ʧʝʨʠʦʜ ʢʘʨʘʥʪʠʥʘ 2020 ʛʦʜʘ ʠ 

ʚ ʩʨʝʜʥʝʤ ʟʘ ʧʝʨʠʦʜ 2000-2019 ʛʛ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʄʦʩʢʦʚʩʢʦʤ ʨʝʛʠʦʥʝ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩ. 2.29. ʆʙʝ 

ʢʘʨʪʳ ʜʝʤʦʥʩʪʨʠʨʫʶʪ, ʚʦ-ʧʝʨʚʳʭ, ʦʙʱʫʶ ʛʝʦʛʨʘʬʠʯʝʩʢʫʶ ʟʦʥʘʣʴʥʦʩʪʴ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʵʪʦʛʦ ʧʘʨʘʤʝʪʨʘ 

ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʨʝʛʠʦʥʘ, ʠ, ʚʦ-ʚʪʦʨʳʭ, ʥʘʣʠʯʠʝ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʥʦʡ ʘʥʦʤʘʣʠʠ ʚ ʧʨʝʜʝʣʘʭ 

ʛʦʨʦʜʘ ʄʦʩʢʚʘ. ʆʜʥʘʢʦ, ʚ ʩʨʝʜʥʝʤ ʟʘ 20 ʣʝʪ (ʩ 2000 ʧʦ 2019 ʛʦʜ) ʚ ʧʝʨʠʦʜ ʢʘʨʘʥʪʠʥʘ ʪʝʤʧʝʨʘʪʫʨʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʙʳʣʘ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ, ʯʝʤ ʚ 2020 ʛʦʜʫ. ʇʦʚʝʨʭʥʦʩʪʥʳʡ ʦʩʪʨʦʚ ʪʝʧʣʘ ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ 

ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʚʠʜʝ ʪʨʝʭ ʟʘʤʢʥʫʪʳʭ ʠʣʠ ʧʦʣʫʟʘʤʢʥʫʪʳʭ ʠʟʦʪʝʨʤʘʭ.  

ʂʘʢ ʛʦʚʦʨʠʣʦʩʴ ʨʘʥʝʝ ʧʦʚʝʨʭʥʦʩʪʥʳʡ çʦʩʪʨʦʚ ʪʝʧʣʘè ʟʘʚʠʩʠʪ ʥʝ ʪʦʣʴʢʦ ʦʪ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʫʩʣʦʚʠʡ, 

ʥʦ ʠ ʩʦʩʪʦʷʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʧʨʠʯʠʥ ʠʟʤʝʥʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ 

çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʚ ʧʝʨʠʦʜ ʢʘʨʘʥʪʠʥʘ 2020 ʛʦʜʘ ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʩʧʫʪʥʠʢʦʚʳʝ ʜʘʥʥʳʝ Terra ʠ Aqua 

ʦ ʚʝʛʝʪʘʮʠʦʥʥʦʤ ʠʥʜʝʢʩʝ NDVI ʠ ʠʥʜʝʢʩʝ ʣʠʩʪʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ LAI.  
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ʈʠʩ. 2.29 ʂʘʨʪʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʄʦʩʢʦʚʩʢʦʛʦ ʨʝʛʠʦʥʘ ʚ ʧʝʨʠʦʜ ʢʘʨʘʥʪʠʥʘ (ʩ 

30 ʤʘʨʪʘ ʧʦ 11 ʤʘʷ): ʩʣʝʚʘ ʚ ʩʨʝʜʥʝʤ ʟʘ 2000-2019 ʛʛ., ʩʧʨʘʚʘ ï ʚ 2020 ʛʦʜʫ. 

 

ɼʘʥʥʳʝ ʦ ʚʝʛʝʪʘʮʠʦʥʥʦʤ ʠʥʜʝʢʩʝ NDVI ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʧʦ ʪʝʤ ʞʝ 11 ʩʥʠʤʢʘʤ, ʢʦʪʦʨʳʝ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʨʘʥʝʝ ʜʣʷ ʨʘʩʯʝʪʘ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʟʘ ʧʝʨʠʦʜ ʩ 30 ʤʘʨʪʘ 

ʧʦ 11 ʤʘʷ 2020 ʛʦʜʘ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 2.13 ʠ ʨʠʩ. 2.30, ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ NDVI ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ 

ʢʘʨʘʥʪʠʥʘ ʩʦʩʪʘʚʣʷʝʪ 0,28 ʧʨʠ ʩʪʘʥʜʘʨʪʥʦʤ ʦʪʢʣʦʥʝʥʠʠ Ñ 0,11 ʚ ʄʦʩʢʚʝ ʠ 0,38 Ñ 0,13 ʚ ʄʦʩʢʦʚʩʢʦʡ 

ʦʙʣʘʩʪʠ. ʄʘʢʩʠʤʘʣʴʥʳʝ (0,5 ʚ ʄʦʩʢʚʝ ʠ 0,6 ʚ ʦʙʣʘʩʪʠ) ʠ ʤʠʥʠʤʘʣʴʥʳʝ (0,1 ʠ 0,2 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) ʟʥʘʯʝʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʦʩʪʝʧʝʥʥʦʤʫ ʨʘʟʚʠʪʠʶ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʦʪ ʘʧʨʝʣʷ ʢ ʠʶʥʶ.  

 

 

ʈʠʩ. 2.30 ʀʟʤʝʥʝʥʠʝ ʟʥʘʯʝʥʠʷ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʠʥʜʝʢʩʘ NDVI ʚ ʧʝʨʠʦʜ ʢʘʨʘʥʪʠʥʘ 2020 ʛʦʜʘ ʚ ʄʦʩʢʚʝ ʠ ʄʦʩʢʦʚʩʢʦʡ 

ʦʙʣʘʩʪʠ 
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ʂʘʢ ʚʠʜʥʦ, ʚ ʥʘʯʘʣʝ ʧʝʨʠʦʜʘ ʢʘʨʘʥʪʠʥʘ (4 ʠ 9 ʘʧʨʝʣʷ) NDVI ʙʳʣ ʚʳʰʝ, ʯʝʤ ʚ ʩʨʝʜʥʝʤ ʟʘ 

ʧʨʝʜʳʜʫʱʠʝ 20 ʣʝʪ. ɺ ʩʝʨʝʜʠʥʝ (22 ʘʧʨʝʣʷ, 2, 3 ʠ 11 ʤʘʷ) ʟʥʘʯʝʥʠʷ ʚ 2020 ʛ. ʠ ʚ ʩʨʝʜʥʝʤ ʟʘ 2000õ2019 ʛʛ. 

ʙʣʠʟʢʠ ʜʨʫʛ ʢ ʜʨʫʛʫ. ʅʘʢʦʥʝʮ, ʚ ʢʦʥʮʝ ʢʘʨʘʥʪʠʥʘ (6 ʠʶʥʷ) NDVI ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ ʚ 2020 ʛʦʜʫ, 

ʥʘʦʙʦʨʦʪ, ʙʳʣ ʥʠʞʝ ʦʙʳʯʥʦʛʦ. ʆʯʝʚʠʜʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʪʘʢʦʡ ʜʠʥʘʤʠʢʠ ʷʚʣʷʶʪʩʷ, ʚʦ-ʧʝʨʚʳʭ, 

ʵʢʩʪʨʝʤʘʣʴʥʦ ʞʘʨʢʘʷ ʠ ʧʦʯʪʠ ʙʝʩʩʥʝʞʥʘʷ ʟʠʤʘ ʚ ʄʦʩʢʚʝ, ʢʦʪʦʨʘʷ ʧʨʠʚʝʣʘ ʢ ʨʘʥʥʝʤʫ ʨʘʟʚʠʪʠʶ ʚʝʛʝʪʘʮʠʠ, 

ʠ, ʚʦ-ʚʪʦʨʳʭ, ʭʦʣʦʜʥʘʷ ʚʝʩʥʘ, ʢʦʪʦʨʘʷ ʚ ʜʘʣʴʥʝʡʰʝʤ ʟʘʪʦʨʤʦʟʠʣʘ ʵʪʦ ʨʘʟʚʠʪʠʝ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʚ ʮʝʣʦʤ 

ʟʥʘʯʝʥʠʷ NDVI ʚʦ ʚʨʝʤʷ ʢʘʨʘʥʪʠʥʘ ʚ ʄʦʩʢʚʝ ʙʳʣʠ ʙʣʠʟʢʠ ʢ ʦʙʳʯʥʳʤ ʢʘʢ ʚ ʛʦʨʦʜʝ, ʪʘʢ ʠ ʚ ʩʝʣʴʩʢʦʡ 

ʤʝʩʪʥʦʩʪʠ. 

ʆʜʥʘʢʦ ʩʦʚʩʝʤ ʜʨʫʛʫʶ ʢʘʨʪʠʥʫ ʧʦʢʘʟʳʚʘʝʪ ʠʥʜʝʢʩ ʣʠʩʪʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ LAI. ɿʥʘʯʝʥʠʷ ʜʘʥʥʦʛʦ 

ʠʥʜʝʢʩʘ ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʪʦʣʴʢʦ ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʜʝʚʷʪʠ ʦʪʜʝʣʴʥʳʭ ʧʝʨʠʦʜʦʚ ʧʦ 8 

ʜʥʝʡ ʩ 30 ʤʘʨʪʘ ʧʦ 9 ʠʶʥʷ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 2.31. ʆʥʠ ʧʦʣʫʯʝʥʳ ʟʘ ʚʩʝ ʛʦʜʳ, ʢʨʦʤʝ 2001 

ʛ. ɼʣʷ ʪʝʨʨʠʪʦʨʠʠ ʄʦʩʢʚʳ ʥʝʚʦʟʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʜʘʥʥʳʝ ʦ ʠʥʜʝʢʩʝ ʣʠʩʪʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʪʘʢ ʢʘʢ ʚ 

ʩʪʘʥʜʘʨʪʥʦʤ ʧʨʦʜʫʢʪʝ ʨʘʜʠʦʤʝʪʨʘ MODIS - MOD15, ʄʦʩʢʚʘ ʧʨʠʯʠʩʣʝʥʘ ʢ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʪʝʨʨʠʪʦʨʠʷʤ 

ʩ ʥʫʣʝʚʳʤ ʟʥʘʯʝʥʠʝʤ ʣʠʩʪʦʚʦʛʦ ʠʥʜʝʢʩʘ.  

 

 

ʈʠʩ. 2.31 ʀʟʤʝʥʝʥʠʝ ʠʥʜʝʢʩʘ ʣʠʩʪʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʢʘʣʝʥʜʘʨʥʳʡ ʧʝʨʠʦʜ ʢʘʨʘʥʪʠʥʘ ʟʘ ʧʦʩʣʝʜʥʠʝ 21 ʛʦʜ 

 

ʉʨʝʜʥʝʝ ʟʘ ʢʘʣʝʥʜʘʨʥʦʝ ʚʨʝʤʷ ʢʘʨʘʥʪʠʥʘ ʟʥʘʯʝʥʠʝ LAI ʚ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ (ʪʘʙʣ. 2.13) ʟʘ ʧʝʨʠʦʜ 

2000; 2002-2019 ʛʛ. ʩʦʩʪʘʚʠʣʦ 0,21, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʣʷ ʧʝʨʠʦʜʘ ʢʘʨʘʥʪʠʥʘ 2020 ʛʦʜʘ ʦʥʦ ʦʢʘʟʘʣʦʩʴ 

ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ (0,16). ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʨʠʩʫʥʦʢ 2.31 ï ʵʪʦ ʩʘʤʦʝ ʥʠʟʢʦʝ ʟʥʘʯʝʥʠʝ ʣʠʩʪʦʚʦʛʦ ʠʥʜʝʢʩʘ 

ʥʘʯʠʥʘʷ ʩ 2000 ʛʦʜʘ. ʆʜʥʘʢʦ ʩ ʫʯʝʪʦʤ ʜʦʚʝʨʠʪʝʣʴʥʳʭ ʠʥʪʝʨʚʘʣʦʚ, ʧʦʩʪʨʦʝʥʥʳʭ ʩ ʜʦʚʝʨʠʪʝʣʴʥʦʡ 

ʚʝʨʦʷʪʥʦʩʪʴʶ 0,95, ʵʪʦ ʩʥʠʞʝʥʠʝ ʥʝ ʷʚʣʷʝʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤ. 

ʅʦ, ʢʘʢ ʠ ʚ ʩʣʫʯʘʝ ʩ NDVI, ʩʣʝʜʫʝʪ ʨʘʩʩʤʦʪʨʝʪʴ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʜʠʥʘʤʠʢʫ ʨʦʩʪʘ ʣʠʩʪʦʚʦʛʦ ʠʥʜʝʢʩʘ 

ʚ ʧʝʨʠʦʜ ʢʘʨʘʥʪʠʥʘ 2020 ʛʦʜʘ ʧʦ ʜʥʷʤ. ɼʘʥʥʳʝ ʦ LAI ʧʨʝʜʦʩʪʘʚʣʷʶʪʩʷ NASA ʚ ʩʨʝʜʥʝʤ ʟʘ 8-ʜʥʝʚʥʳʡ 

ʧʝʨʠʦʜ. ʅʘ ʨʠʩ. 2.32 ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʨʝʜʥʠʝ ʜʣʷ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʟʥʘʯʝʥʠʷ LAI ʟʘ ʢʘʞʜʳʡ 8-ʜʥʝʚʥʳʡ 

ʧʝʨʠʦʜ ʢʘʨʘʥʪʠʥʘ ʚ 2020 ʛʦʜʫ ʠ ʚ ʩʨʝʜʥʝʤ ʟʘ 2000 ʠ 2002-2019 ʛʛ. ʄʳ ʤʦʞʝʤ ʫʚʠʜʝʪʴ ʚʧʦʣʥʝ ʣʦʛʠʯʥʫʶ 
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ʜʠʥʘʤʠʢʫ ʠʟʤʝʥʝʥʠʷ LAI ʩʦ ʚʨʝʤʝʥʝʤ, ʪʦ ʝʩʪʴ ʚ ʩʨʝʜʥʝʤ ʟʘ 2000 ʠ 2002-2019 ʛʛ. ʧʦʩʪʝʧʝʥʥʳʡ ʨʦʩʪ 

ʟʥʘʯʝʥʠʡ ʦʪ ʦʜʥʦʛʦ 8-ʜʥʝʚʥʦʛʦ ʟʥʘʯʝʥʠʷ ʢ ʜʨʫʛʦʤʫ ʚʧʣʦʪʴ ʜʦ ʥʘʯʘʣʘ ʠʶʥʷ, ʘ ʟʘʪʝʤ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʘʩʮʚʝʪʘ ʠ ʨʘʟʤʝʨʘ ʣʠʩʪʚʳ ʚʳʭʦʜ ʥʘ ʘʩʠʤʧʪʦʪʫ. ʏʪʦ ʢʘʩʘʝʪʩʷ 2020 ʛʦʜʘ, 

ʪʦ ʢʘʨʪʠʥʘ ʟʜʝʩʴ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʡ. ɺ ʥʘʯʘʣʝ ʧʝʨʠʦʜʘ ʢʘʨʘʥʪʠʥʘ ʠʟ-ʟʘ 

ʘʥʦʤʘʣʴʥʦ ʪʝʧʣʦʡ ʟʠʤʳ ʨʘʟʚʠʪʠʝ ʣʠʩʪʚʳ ʫ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ ʥʘʯʘʣʦʩʴ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʥʴʰʝ, ʯʪʦ ʧʨʠʚʝʣʦ 

ʢ ʟʘʚʳʰʝʥʥʦʤʫ ʟʥʘʯʝʥʠʶ LAI. ʆʜʥʘʢʦ ʧʦʩʣʝ 15 ʘʧʨʝʣʷ ʧʨʦʠʩʭʦʜʠʪ ʨʝʟʢʦʝ ʟʘʤʝʜʣʝʥʠʷ ʨʦʩʪʘ ʠʟ-ʟʘ 

ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʩʥʠʞʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʚ ʵʪʦʪ ʧʝʨʠʦʜ, ʠ ʫʞʝ 1 ʤʘʷ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ 

ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʠ ʟʥʘʯʝʥʠʷʤʠ 2020 ʛʦʜʘ, ʩʪʘʥʦʚʷʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤʠ.  

 

 

ʈʠʩ. 2.32 ʀʟʤʝʥʝʥʠʝ 8-ʜʥʝʚʥʳʭ ʟʥʘʯʝʥʠʡ ʣʠʩʪʦʚʦʛʦ ʠʥʜʝʢʩʘ LAI ʚ ʧʝʨʠʦʜ ʢʘʨʘʥʪʠʥʘ COVID-19 ʟʘ 2020 ʛʦʜ ʠ ʚ 

ʩʨʝʜʥʝʤ ʟʘ 2000-2019 ʛʛ. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʠʥʘʤʠʢʘ LAI ʧʦʜʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʟʘʪʨʘʪʳ ʪʝʧʣʘ ʥʘ ʪʨʘʥʩʧʠʨʘʮʠʶ ʚʦ ʚʨʝʤʷ 

ʢʘʨʘʥʪʠʥʘ COVID-19 ʚ 2020 ʛ. ʚ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʙʳʣʠ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ, ʯʝʤ ʦʙʳʯʥʦ, ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʧʨʦʭʣʘʜʥʦʡ ʚʝʩʥʳ. ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʦʩʣʘʙʣʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ 

çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʚ ʄʦʩʢʚʝ ʚ ʵʪʦ ʚʨʝʤʷ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʙʳʣʦ ʚʳʟʚʘʥʦ ʥʝ ʪʦʣʴʢʦ ʩʥʠʞʝʥʠʝʤ ʘʢʪʠʚʥʦʩʪʠ 

ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʦ ʠ (ʠ, ʚʝʨʦʷʪʥʦ, ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ) ʧʨʠʨʦʜʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ 

ʟʘʤʝʜʣʝʥʠʝʤ ʨʘʟʚʠʪʠʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠʟ-ʟʘ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ. 

 

ɺʳʚʦʜʳ ʢ ʛʣʘʚʝ. 

1. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʧʦ ʜʘʥʥʳʤ ʩʧʫʪʥʠʢʦʚ ʟʘʚʠʩʠʪ ʦʪ ʚʳʙʦʨʘ 

ʛʨʘʥʠʮ ʛʦʨʦʜʘ. ʇʨʠ ʫʯʝʪʝ ʨʝʘʣʴʥʳʭ ʛʨʘʥʠʮ ʄʦʩʢʚʳ, ʜʝʡʩʪʚʦʚʘʚʰʠʭ ʜʦ 2011 ʛʦʜʘ, ʟʥʘʯʝʥʠʝ 

ʵʪʦʛʦ ʧʘʨʘʤʝʪʨʘ ʥʘ 15 % ʚʳʰʝ, ʯʝʤ ʧʨʠ ʨʘʩʯʝʪʝ ʩʨʝʜʥʝʡ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦ 



95 

ʨʘʚʥʦʚʝʣʠʢʦʤʫ ʧʦ ʧʣʦʱʘʜʠ ʧʨʷʤʦʫʛʦʣʴʥʠʢʫ ʠ ʥʘ 64 %, ʯʝʤ ʧʨʠ ʫʯʝʪʝ ʥʦʚʳʭ ʛʨʘʥʠʮ ʩʪʦʣʠʮʳ ʩ 

ʫʯʝʪʦʤ ʪʝʨʨʠʪʦʨʠʠ ʅʦʚʦʡ ʄʦʩʢʚʳ. 

2. ɿʥʘʯʝʥʠʝ I ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʧʣʦʱʘʜʠ ʦʙʣʘʩʪʠ ʩʨʘʚʥʝʥʠʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʦʪ 45-60 ʢʤ ʜʦ 140 ʢʤ ʦʪ 

ʛʨʘʥʠʮ ʛʦʨʦʜʘ. ʅʘ ʪʝʨʨʠʪʦʨʠʷʭ ʙʣʠʞʘʡʰʝʛʦ ʧʨʠʛʦʨʦʜʘ ʚʳʩʦʢʠ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʪʠʧʦʚ 

ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʜʦʣʷ ʛʦʨʦʜʩʢʦʡ ʟʘʩʪʨʦʡʢʠ, ʯʪʦ ʠ ʧʨʠʚʦʜʠʪ ʢ ʟʘʥʠʞʝʥʠʶ ʨʘʩʯʝʪʦʚ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ çʦʩʪʨʦʚʘ ʪʝʧʣʘè. 

3. ɼʦʣʷ ʙʝʟʦʙʣʘʯʥʳʭ ʩʥʠʤʢʦʚ ʚ ʦʙʱʝʡ ʚʳʙʦʨʢʝ ʟʘ ʧʝʨʠʦʜ ʩ 2008 ʧʦ 2018 ʛʛ. ʦʯʝʥʴ ʥʝʚʝʣʠʢʘ ʠ 

ʩʦʩʪʘʚʠʣʘ ʚʩʝʛʦ ʦʢʦʣʦ 10 %. 

4. ʅʘʣʠʯʠʝ ʦʙʣʘʯʥʦʛʦ ʧʦʢʨʦʚʘ ʥʘ ʩʥʠʤʢʝ ʄʦʩʢʦʚʩʢʦʛʦ ʨʝʛʠʦʥʘ ʧʨʠʚʦʜʠʪ ʢ ʦʰʠʙʢʘʤ ʚ ʨʘʩʯʝʪʘʭ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ çʦʩʪʨʦʚʘ ʪʝʧʣʘè. ʅʘʧʨʠʤʝʨ, ʧʝʨʝʢʨʳʪʠʝ ʦʙʣʘʢʘʤʠ 50% ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʦʙʣʘʩʪʠ 

ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʧʨʠʚʦʜʠʪ ʢ ʟʘʥʠʞʝʥʠʶ ʦʮʝʥʦʢ ʥʘ 17%, ʘ ʥʘʣʠʯʠʝ ʦʙʣʘʯʥʦʩʪʠ ʠ ʜʳʤʢʠ 

ʥʘ 35% ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʛʦʨʦʜʘ ʧʨʠʚʦʜʠʪ ʢ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʟʘʥʠʞʝʥʠʶ ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʘ 

ʥʘ 12%. 

5. ʇʦ ʠʪʦʛʘʤ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʩʯʠʪʘʪʴ ʧʨʠʛʦʜʥʳʤʠ ʜʣʷ ʘʥʘʣʠʟʘ ʩʥʠʤʢʠ ʩ 

ʜʦʣʝʡ ʦʙʣʘʯʥʦʩʪʠ ʥʘʜ ʪʝʨʨʠʪʦʨʠʝʡ ʄʦʩʢʚʳ ʥʝ ʙʦʣʝʝ 20%, ʘ ʥʘʜ ʪʝʨʨʠʪʦʨʠʝʡ ʦʙʣʘʩʪʠ ʥʝ ʙʦʣʝʝ 

50%.  

6. ɺʦʧʨʝʢʠ ʦʞʠʜʘʥʠʷʤ ʟʥʘʯʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦ ʜʘʥʥʳʤ ʩʧʫʪʥʠʢʦʚ ʥʘʠʣʫʯʰʠʤ 

ʦʙʨʘʟʦʤ ʢʦʨʨʝʣʠʨʫʝʪʩʷ ʠ ʩʦʦʪʥʦʩʠʪʩʷ ʩ ʜʘʥʥʳʤʠ ʦ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʟʜʫʭʘ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, 

ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʝʨʭʥʦʩʪʠ, ʠʟʤʝʨʝʥʥʘʷ ʥʘ ʚʩʢʦʧʘʥʥʦʡ ʧʣʦʱʘʜʢʝ ʨʘʟʤʝʨʦʤ 4*6 ʤʝʪʨʦʚ, ʩʠʣʴʥʦ 

ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʪʦʛʦ ʞʝ ʧʘʨʘʤʝʪʨʘ, ʠʟʤʝʨʝʥʥʦʛʦ ʩʧʫʪʥʠʢʘʤʠ ʢʘʢ ʚ ʮʝʣʦʤ ʟʘ ʛʦʜ, ʪʘʢ ʠ ʧʦ ʩʝʟʦʥʘʤ 

ʛʦʜʘ. ʅʘʠʙʦʣʴʰʠʝ ʨʘʟʣʠʯʠʷ ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʣʝʪʥʝʝ ʚʨʝʤʷ. 

7. ɸʥʘʣʠʟ ʚʣʠʷʥʠʷ ʚʨʝʤʝʥʠ ʧʨʦʣʝʪʘ ʩʧʫʪʥʠʢʘ ʥʘ ʟʥʘʯʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʧʦʢʘʟʘʣ, 

ʯʪʦ ʧʦ ʜʘʥʥʳʤ ʥʘʟʝʤʥʦʡ ʩʝʪʠ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ ʚ ʨʝʛʠʦʥʝ ʩʨʝʜʥʝʩʫʪʦʯʥʦʝ ʟʥʘʯʝʥʠʝ 

ʵʪʦʛʦ ʧʘʨʘʤʝʪʨʘ ʚ ʪʨʠ ʨʘʟʘ ʙʦʣʴʰʝ, ʯʝʤ ʧʦʣʫʯʝʥʥʦʝ ʜʣʷ ʩʨʦʢʘ ʥʘʙʣʶʜʝʥʠʷ 12 ʯʘʩʦʚ (ʥʘʠʙʦʣʝʝ 

ʙʣʠʟʢʦʛʦ ʢ ʩʨʝʜʥʝʤʫ ʚʨʝʤʝʥʠ ʧʨʦʣʝʪʘ ʩʧʫʪʥʠʢʦʚ). 

8. ɺʳʷʚʣʝʥʦ ʦʪʢʣʦʥʝʥʠʝ ʚ ʨʘʩʯʝʪʘʭ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʦʩʪʨʦʚʘ ʪʝʧʣʘè ʚʳʟʚʘʥʥʦʝ 

ʥʘʣʠʯʠʝʤ ʜʘʥʥʳʭ ʦ ʪʝʤʧʝʨʘʪʫʨʝ ʧʦʚʝʨʭʥʦʩʪʠ ʪʦʣʴʢʦ ʚ ʘʥʪʠʮʠʢʣʦʥʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ. ʇʨʠ ʫʯʝʪʝ 

ʜʘʥʥʳʭ ʦ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʟʜʫʭʘ ʧʦ ʝʞʝʯʘʩʥʳʤ ʥʘʙʣʶʜʝʥʠʷʤ ʥʘ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʩʪʘʥʮʠʷʭ 

ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʩʨʝʜʥʝʛʦʜʦʚʦʝ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ I ʧʨʝʚʳʰʘʝʪ ʝʛʦ ʨʝʘʣʴʥʦʝ 

ʟʥʘʯʝʥʠʝ ʥʘ 40%. 

9. ʉʨʝʜʥʷʷ ʟʘ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ (2000-2020 ʛʛ.) ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ çʦʩʪʨʦʚʘ 

ʪʝʧʣʘè, ʨʘʩʩʯʠʪʘʥʥʘʷ ʢʘʢ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʠʟ 12 ʩʨʝʜʥʝʤʝʩʷʯʥʳʭ, ʩʦʩʪʘʚʣʷʝʪ 2,6 ęʉ, ʯʪʦ 

ʦʟʥʘʯʘʝʪ ʧʨʝʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʛʦʨʦʜʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʴʶ 

ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʛʦʜʘ; 
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10. ʆʪ ʩʣʫʯʘʷ ʢ ʩʣʫʯʘʶ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ I ʤʝʥʷʝʪʩʷ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ ʦʪ -3,3 ęʉ ʜʦ +7,7 ęʉ. 

ɼʘʥʥʳʡ ʧʘʨʘʤʝʪʨ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ ʩʠʥʦʧʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʩʣʦʞʠʚʰʠʭʩʷ ʥʘʜ 

ʛʦʨʦʜʦʤ. ʄʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʨʘʩʧʦʣʦʞʝʥʠʷ ʄʦʩʢʚʳ ʚ ʮʝʥʪʨʝ 

ʘʥʪʠʮʠʢʣʦʥʘ ʠʣʠ ʚ ʟʦʥʝ ʟʘʩʪʦʷ ʚʦʟʜʫʭʘ ʩʦ ʩʣʘʙʳʤʠ ʛʨʘʜʠʝʥʪʥʳʤʠ ʧʦʪʦʢʘʤʠ. ʄʠʥʠʤʘʣʴʥʳʝ ʞʝ 

(ʦʪʨʠʮʘʪʝʣʴʥʳʝ) ʟʥʘʯʝʥʠʷ ʚʩʪʨʝʯʘʶʪʩʷ ʧʨʠ ʧʨʦʣʝʪʝ ʩʧʫʪʥʠʢʘ ʧʦʟʜʥʠʤ ʫʪʨʦʤ ʧʨʠ ʧʦʣʦʞʝʥʠʠ 

ʄʦʩʢʚʳ ʚ ʟʦʥʝ ʜʝʡʩʪʚʠʷ ʩʠʣʴʥʳʭ ʛʨʘʜʠʝʥʪʥʳʭ ʧʦʪʦʢʦʚ; 

11.  ɺ ʩʨʝʜʥʝ ʩʝʟʦʥʥʳʭ ʨʘʟʣʠʯʠʷʭ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʜʦʩʪʠʛʘʝʪʩʷ ʣʝʪʦʤ 

(+2,9ęʉ), ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʤʠʥʠʤʘʣʴʥʦʝ, ʯʘʩʪʦ ʦʪʨʠʮʘʪʝʣʴʥʦʝ, ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʦʩʝʥʴʶ (1,2 ęʉ); 

12. ɺ ʛʦʜʦʚʦʤ ʭʦʜʝ ʩʨʝʜʥʝʤʝʩʷʥʳʭ ʟʥʘʯʝʥʠʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʷʚʥʳʡ ʤʘʢʩʠʤʫʤ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʠʶʥʝ 

(+4,2 ęʉ), ʘ ʤʠʥʠʤʫʤ ʚ ʦʢʪʷʙʨʴ (0,9 ęʉ). ʈʘʟʣʠʯʠʷ ʚ ʛʦʜʦʚʦʤ ʭʦʜʝ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʩʦʦʪʥʦʩʷʪʩʷ 

ʩ ʧʝʨʠʦʜʦʤ ʚʝʛʝʪʘʮʠʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʨʘʟʣʠʯʠʷʤʠ ʚ ʫʩʣʦʚʠʷʭ ʟʘʣʝʛʘʥʠʷ ʩʥʝʞʥʦʛʦ 

ʧʦʢʨʦʚʘ ʚ ʛʦʨʦʜʝ ʠ ʟʘ ʝʛʦ ʧʨʝʜʝʣʘʤʠ; 

13. ɼʦʩʪʦʚʝʨʥʳʭ ʠʟʤʝʥʝʥʠʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʩʦ ʚʨʝʤʝʥʝʤ ʟʘ 21 ʛʦʜ 

ʥʝ ʦʙʥʘʨʫʞʝʥʦ, ʦʜʥʘʢʦ ʦʪʜʝʣʴʥʳʝ, ʤʘʣʦʦʙʝʩʧʝʯʝʥʥʳʝ ʩʥʠʤʢʘʤʠ ʛʦʜʘ, ʤʦʛʫʪ ʧʨʠʚʦʜʠʪʴ ʢ 

ʩʤʝʱʝʥʠʶ ʣʠʥʠʠ ʪʨʝʥʜʘ ʚ ʦʜʥʫ ʠʣʠ ʜʨʫʛʫʶ ʩʪʦʨʦʥʫ; 
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ɻʣʘʚʘ 3. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʠ 

ʪʝʨʤʠʯʝʩʢʠʡ ʨʝʞʠʤ ʨʘʟʥʳʭ ʪʠʧʦʚ ʛʦʨʦʜʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʄʦʩʢʚʝ. 
 

ʈʘʩʩʤʦʪʨʠʤ ʦʩʦʙʝʥʥʦʩʪʠ ʪʝʨʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʛʦʨʦʜʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚʥʫʪʨʠ 

ʛʦʨʦʜʘ ʄʦʩʢʚʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʙʳʣʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʚʥʫʪʨʠ ʛʦʨʦʜʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʚʝʩʴʤʘ ʥʝʦʜʥʦʨʦʜʥʘ. ɹʳʣʦ ʨʝʰʝʥʦ ʚʳʜʝʣʠʪʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʄʦʩʢʚʳ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʝ ʪʠʧʳ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʥʘʠʙʦʣʴʰʠʤ ʦʙʨʘʟʦʤ ʦʪʣʠʯʘʶʪʩʷ ʧʦ ʩʚʦʠʤ ʪʝʨʤʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ. 

ʇʝʨʚʘʷ ʧʦʧʳʪʢʘ ʚʳʜʝʣʠʪʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ʨʘʟʣʠʯʥʳʝ ʦʙʣʘʩʪʠ ʩ ʦʪʣʠʯʘʶʱʠʤʩʷ ʪʝʨʤʠʯʝʩʢʠʤ 

ʨʝʞʠʤʦʤ ʙʳʣʘ ʧʨʦʠʟʚʝʜʝʥʘ ʏʘʥʜʣʝʨʦʤ ʚ 1965 ʛʦʜʫ [54]. ʆʥ ʨʘʟʜʝʣʠʣ ʪʝʨʨʠʪʦʨʠʶ ɹʦʣʴʰʦʛʦ ʃʦʥʜʦʥʘ ʥʘ 

4 ʣʦʢʘʣʴʥʳʝ ʟʦʥʳ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʦʪʣʠʯʘʣʘʩʴ ʩʚʦʠʤʠ ʤʠʢʨʦʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʠ ʬʠʟʠʯʝʩʢʠʤʠ 

ʩʚʦʡʩʪʚʘʤʠ, ʘ ʪʘʢʞʝ ʬʦʨʤʦʡ ʠ ʪʠʧʦʤ ʟʘʩʪʨʦʡʢʠ. ʉʣʝʜʦʤ ʟʘ ʥʠʤ ɸʫʵʨ ʧʨʦʠʟʚʝʣ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠ 

ʦʙʦʩʥʦʚʘʥʥʫʶ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʪʝʨʨʠʪʦʨʠʠ ʛ. ʉʝʥʪ-ʃʫʠʩʘ ʥʘ 12 ʟʦʥ ʩ ʫʯʝʪʦʤ ʛʦʨʦʜʩʢʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʘʩʪʨʦʡʢʠ [96]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ 

ʛʦʨʦʜʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ ʊ. ʆʢʘ, ʧʦʣʫʯʠʚʰʘʷ ʥʘʟʚʘʥʠʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʣʦʢʘʣʴʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥ (ʃʂɿ). 

ʕʪʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦʣʫʯʠʣʘ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʡ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʠ ʠ ʚʦʟʤʦʞʥʦʩʪʠ 

ʧʨʠʤʝʥʝʥʠʷ ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ ʣʶʙʦʛʦ ʛʦʨʦʜʘ. ɺ ʝʝ ʦʩʥʦʚʫ ʟʘʣʦʞʝʥʳ ʧʨʠʥʮʠʧʳ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʦ 

ʣʦʛʠʯʝʩʢʠʤ ʩʚʷʟʷʤ. ɺʳʜʝʣʝʥʠʝ ʟʦʥ ʦʩʥʦʚʳʚʘʣʦʩʴ ʥʘ ʚʳʩʦʪʥʦʤ ʫʨʦʚʥʝ ʦʙʲʝʢʪʦʚ, ʩʪʨʫʢʪʫʨʥʦʡ 

ʢʦʤʧʦʥʦʚʢʝ, ʪʠʧʝ ʧʨʝʦʙʣʘʜʘʶʱʝʛʦ ʧʦʢʨʳʪʠʷ ʠ ʝʛʦ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚʘʭ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ 

ʣʘʥʜʰʘʬʪʦʚ ʚ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʊ. ʆʢʘ ʚʳʜʝʣʝʥʦ 10 ʪʠʧʦʚ ʟʘʩʪʨʦʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʩ ʫʯʝʪʦʤ ʝʝ ʚʳʩʦʪʳ ʠ 

ʧʣʦʪʥʦʩʪʠ, ʘ ʪʘʢʞʝ 7 ʪʠʧʦʚ ʥʘʟʝʤʥʦʛʦ ʧʦʢʨʳʪʠʷ (ʪʨʘʚʘ, ʘʩʬʘʣʴʪ ʠ ʙʝʪʦʥ, ʨʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ ʨʘʟʥʦʡ 

ʚʳʩʦʪʳ ʠ ʪʠʧʦʚ). ʂʘʞʜʘʷ ʟʦʥʘ ʜʦʣʞʥʘ ʠʤʝʪʴ ʜʦʩʪʘʪʦʯʥʫʶ ʦʜʥʦʨʦʜʥʫʶ ʧʣʦʱʘʜʴ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʝʝ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ - ʢʘʢ ʧʨʘʚʠʣʦ, ʣʠʥʝʡʥʳʡ ʨʘʟʤʝʨ ʵʪʠʭ ʦʙʲʝʢʪʦʚ ʜʦʣʞʝʥ ʩʦʩʪʘʚʣʷʪʴ ʦʪ ʩʦʪʝʥ ʤʝʪʨʦʚ ʜʦ 

ʥʝʩʢʦʣʴʢʠʭ ʢʠʣʦʤʝʪʨʦʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ [22].  

 

3.1 ʊʝʨʤʠʯʝʩʢʘʷ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʛʦʨʦʜʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʦʩʥʦʚʳ ʝʸ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʥʘ ʧʨʠʤʝʨʝ 

ʄʦʩʢʚʳ. 

ɼʣʷ ʪʝʨʨʠʪʦʨʠʠ ʄʦʩʢʚʳ ʠʤʝʝʪʩʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʚ ʨʘʙʦʪʝ [22] ʧʦ ʜʘʥʥʳʤ ʩʧʫʪʥʠʢʘ 

Landsat ʩʦʛʣʘʩʥʦ ʪʝʨʤʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʛʦʨʦʜʩʢʠʭ ʦʙʲʝʢʪʦʚ. ɼʘʥʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ 

ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ 12 ʪʠʧʦʚ ʪʝʨʤʠʯʝʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʂ ʜʝʣʝʥʠʶ ʧʨʠʤʝʥʝʥ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʧʦʜʭʦʜ, ʪʘʢ, 

ʥʘʧʨʠʤʝʨ, ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ ʄʦʩʢʚʳ ʨʘʟʜʝʣʝʥʳ ʥʘ ʪʨʠ ʢʣʘʩʩʘ ï ʩʠʣʴʥʦ, ʩʨʝʜʥʝ ʠ ʩʣʘʙʦ ʟʘʛʨʷʟʥʝʥʥʳʝ. 

ɿʘʩʪʨʦʡʢʘ ʞʝ ʟʜʝʩʴ ʚ ʦʪʣʠʯʠʝ ʦʪ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʊ. ʆʢʘ ʥʝ ʨʘʟʜʝʣʝʥʘ ʧʦ ʩʪʝʧʝʥʠ ʚʳʩʦʪʥʦʩʪʠ ʠ ʧʣʦʪʥʦʩʪʠ, 

ʘ ʜʝʣʠʪʩʷ ʥʘ ʪʨʠ ʢʣʘʩʩʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʦʮʝʥʪʘ ʦʟʝʣʝʥʝʥʠʷ.  

ʂʣʘʩʩʠʬʠʢʘʮʠʶ ʊ. ʆʢʘ ʧʨʠʤʝʥʠʣʠ ʜʣʷ ʫʩʣʦʚʠʡ ʄʦʩʢʚʳ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ ʊ.ɽ. ʉʘʤʩʦʥʦʚ ʠ ʂ.ʉ. 

ʊʨʠʛʫʙ [40]. ɼʘʥʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʠʤʝʝʪ ʦʙʦʩʥʦʚʘʥʥʫʶ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʫʶ ʙʘʟʫ, ʚ ʢʦʪʦʨʦʡ ʟʘʣʦʞʝʥʳ 

ʧʨʠʥʮʠʧʳ ʪʝʧʣʦʚʦʛʦ ʙʘʣʘʥʩʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʘʪʤʦʩʬʝʨʳ. ʈʘʟʥʠʮʘ ʚ ʪʝʨʤʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʨʘʟʣʠʯʥʳʭ 

ʦʙʲʝʢʪʦʚ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʜʘʥʥʳʤʠ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʧʦ ʚʩʝʤʫ ʤʠʨʫ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʦ 
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ʢʦʩʤʠʯʝʩʢʠʤ ʩʥʠʤʢʘʤ ʩʧʫʪʥʠʢʘ Landsat 8 ʟʘ 2014 ʛʦʜ ʠ ʜʘʥʥʳʤ OpenStreetMap ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʧʦʠʩʢ ʠ 

ʢʣʘʩʪʝʨʠʟʘʮʠʷ ʚʦʟʤʦʞʥʳʭ ʃʂɿ ʚʥʫʪʨʠ ʛʦʨʦʜʘ. ʉʥʘʯʘʣʘ ʦʪʙʠʨʘʣʠʩʴ ʵʪʘʣʦʥʥʳʝ ʫʯʘʩʪʢʠ ʢʘʞʜʦʛʦ ʠʟ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʪʠʧʦʚ, ʘ ʟʘʪʝʤ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʩ ʦʙʫʯʝʥʠʝʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʄʦʩʢʚʳ ʙʳʣʦ ʚʳʜʝʣʝʥʦ 15 ʠʟ ʚʦʟʤʦʞʥʳʭ 17 ʪʠʧʦʚ ʣʦʢʘʣʴʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥ (10 ʪʠʧʦʚ 

ʟʘʩʪʨʦʡʢʠ ʠ 5 ʪʠʧʦʚ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ). ɼʚʝ ʃʂɿ ʥʝ ʧʨʦʷʚʠʣʠʩʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ʚ ʜʦʩʪʘʪʦʯʥʦʡ 

ʤʝʨʝ, ʪʘʢ ʢʘʢ ʥʝ ʟʘʥʠʤʘʶʪ ʦʜʥʦʨʦʜʥʦʡ ʧʣʦʱʘʜʠ, ʜʦʩʪʘʪʦʯʥʦʡ ʜʣʷ ʦʙʦʩʦʙʣʝʥʠʷ ʃʂɿ. ʀʟ ʪʠʧʦʚ ʟʝʤʝʣʴʥʦʛʦ 

ʧʦʢʨʦʚʘ ʥʝ ʚʳʜʝʣʠʣʠʩʴ ʢʫʩʪʘʨʥʠʢʠ ʠ ʦʪʢʨʳʪʳʝ ʧʦʯʚʳ/ʧʝʩʦʢ, ʢʦʪʦʨʳʝ ʥʝ ʟʘʥʠʤʘʶʪ ʩʧʣʦʰʥʳʭ 

ʦʜʥʦʨʦʜʥʳʭ ʧʣʦʱʘʜʝʡ ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʃʂɿ ʨʘʟʤʝʨʘ.  

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʢʘʟ, ʯʪʦ ʚ ʮʝʥʪʨʝ ʛʦʨʦʜʘ ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʧʣʦʪʥʘʷ ʩʨʝʜʥʝʵʪʘʞʥʘʷ 

ʟʘʩʪʨʦʡʢʘ. ʀʤʝʥʥʦ ʪʘʤ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʙʦʣʴʰʠʝ ʧʣʦʱʘʜʠ ʦʪʢʨʳʪʳʭ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʧʦʢʨʳʪʠʡ. ʆʩʥʦʚʥʘʷ 

ʪʝʨʨʠʪʦʨʠʷ ʛʦʨʦʜʘ ʟʘʥʷʪʘ ʩʨʝʜʥʝʡ ʠ ʚʳʩʦʪʥʦʡ ʟʘʩʪʨʦʡʢʦʡ ʦʪʢʨʳʪʦʛʦ ʪʠʧʘ, ʯʪʦ ʦʟʥʘʯʘʝʪ ʥʘʣʠʯʠʝ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʤʝʞʜʫ ʦʪʜʝʣʴʥʦ ʩʪʦʷʱʠʤʠ ʜʦʤʘʤʠ. ʏʝʪʢʦ ʚʳʜʝʣʠʣʠʩʴ ʚʩʝ ʢʨʫʧʥʳʝ ʧʘʨʢʠ 

ʩʪʦʣʠʮʳ, ʘ ʚʦʪ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ ʧʨʦʷʚʠʣʠʩʴ ʪʦʣʴʢʦ ʥʘ ʥʝʙʦʣʴʰʠʭ ʧʣʦʱʘʜʷʭ ʦʪʢʨʳʪʳʭ ʚʦʜʦʝʤʦʚ, ʪʘʢʠʭ 

ʢʘʢ ʍʠʤʢʠʥʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ (ʄʦʩʢʚʘ ʨʝʢʘ ʧʨʠ ʵʪʦʤ ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ ʠʟ-ʟʘ ʩʚʦʝʛʦ ʤʘʣʦʛʦ ʨʘʟʤʝʨʘ). 

ʊʘʢʞʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʄʦʩʢʚʳ ʚʝʣʠʢʘ ʜʦʣʷ ʢʨʫʧʥʦʛʘʙʘʨʠʪʥʦʡ ʤʘʣʦʵʪʘʞʥʦʡ ʟʘʩʪʨʦʡʢʠ, ʩʚʷʟʘʥʥʦʡ ʩ 

ʥʘʣʠʯʠʝʤ ʩʢʣʘʜʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ, ʘ ʚʦʪ ʪʝʨʨʠʪʦʨʠʠ, ʟʘʥʷʪʳʝ ʪʠʧʦʤ çʊʷʞʝʣʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴè, 

ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʶʪ. 

ʆʜʥʘʢʦ, ʜʣʷ ʮʝʣʝʡ ʥʘʰʝʡ ʨʘʙʦʪʳ ʵʪʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʷʚʣʷʝʪʩʷ ʩʣʠʰʢʦʤ ʦʙʲʝʤʥʦʡ. ʇʦʵʪʦʤʫ, 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʨʝʟʫʣʴʪʘʪʳ ʦʧʠʩʘʥʥʳʭ ʚʳʰʝ ʨʘʙʦʪ, ʘʚʪʦʨ ʧʨʝʜʣʦʞʠʣ ʨʘʟʜʝʣʝʥʠʝ ʛʦʨʦʜʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ʥʘ ʙʦʣʝʝ ʢʨʫʧʥʳʝ ʪʠʧʳ ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʥʘʠʙʦʣʴʰʠʤʠ ʨʘʟʣʠʯʠʷʤʠ ʚ ʠʭ ʪʝʨʤʠʯʝʩʢʦʤ ʨʝʞʠʤʝ.  

ɹʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʨʘʟʜʝʣʠʪʴ ʛʦʨʦʜ ʥʘ 6 ʪʠʧʦʚ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʪʝʨʤʠʯʝʩʢʦʝ ʚʣʠʷʥʠʝ ʢʦʪʦʨʳʭ 

ʨʘʟʠʪʝʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ: 

1. ʇʘʨʢʦʚʳʝ ʠ ʣʝʩʦʧʘʨʢʦʚʳʝ ʪʝʨʨʠʪʦʨʠʠ (ʜʘʥʥʳʡ ʪʠʧ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʚʩʝ ʪʝʨʨʠʪʦʨʠʠ ʩ ʜʨʝʚʝʩʥʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʚʳʩʦʪʳ ʠ ʩʦʤʢʥʫʪʦʩʪʠ ʢʨʦʥ); 

2. ɺʦʜʥʳʝ ʦʙʲʝʢʪʳ (ʟʘʣʠʚʳ, ʦʟʝʨʘ, ʧʨʫʜʳ, ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʠ ʄʦʩʢʚʘ ʨʝʢʘ, ʙʝʟ ʜʝʣʝʥʠʷ ʧʦ ʩʪʝʧʝʥʠ 

ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ); 

3. ʇʣʦʪʥʘʷ ʛʦʨʦʜʩʢʘʷ ʟʘʩʪʨʦʡʢʘ ʠ ʧʨʦʤʳʰʣʝʥʥʳʝ ʟʦʥʳ (ʣʶʙʘʷ ʧʦ ʚʳʩʦʪʝ ʠ ʪʠʧʫ ʧʣʦʪʥʘʷ ʟʘʩʪʨʦʡʢʘ 

ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʧʦʢʨʳʪʠʡ); 

4. ʇʝʩʯʘʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ (ʦʯʝʥʴ ʤʘʣʝʥʴʢʠʝ ʧʣʦʱʘʜʠ ʦʪʢʨʳʪʦʡ ʧʝʩʯʘʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘʙʣʶʜʘʶʪʩʷ 

ʚ ʧʦʡʤʝ ʨʝʢʠ ʄʦʩʢʚʳ ʠ ʧʝʩʯʘʥʳʡ ʢʘʨʴʝʨ); 

5. ʃʫʛʦʚʳʝ ʪʝʨʨʠʪʦʨʠʠ (ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʧʦʡʤʘ ʄʦʩʢʚʳ-ʨʝʢʠ); 

6. ʆʩʪʘʚʰʘʷʩʷ ʯʘʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ, ʚʢʣʶʯʘʶʱʘʷ ʚ ʩʝʙʷ ʦʟʝʣʝʥʝʥʥʫʶ ʟʘʩʪʨʦʡʢʫ ʠ ʧʫʩʪʳʨʥʳʝ 

ʪʝʨʨʠʪʦʨʠʠ. 

ɸʚʪʦʨ ʨʘʙʦʪʳ ʥʝ ʧʨʠʙʝʛʘʣ ʢ ʨʝʟʫʣʴʪʘʪʘʤ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʘ ʧʨʦʠʟʚʝʣ ʦʮʝʥʢʫ 

ʧʣʦʱʘʜʝʡ ʢʘʞʜʦʛʦ ʠʟ ʪʠʧʦʚ ʚʨʫʯʥʫʶ. ʂʘʞʜʘʷ ʠʟ ʟʦʥ ʙʳʣʘ ʚʳʜʝʣʝʥʘ ʥʘ ʦʩʥʦʚʝ ʪʱʘʪʝʣʴʥʦʛʦ ʚʠʟʫʘʣʴʥʦʛʦ 
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ʘʥʘʣʠʟʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ʧʦ ʢʦʩʤʠʯʝʩʢʠʤ ʩʥʠʤʢʘʤ ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʥʘ ʩʘʡʪʝ kosmosnimki.ru. ɹʳʣʠ 

ʩʦʟʜʘʥʳ ʚʝʢʪʦʨʥʳʝ ʩʣʦʠ ʥʝʢʦʪʦʨʳʭ ʪʠʧʦʚ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʠʭ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʚʣʠʷʥʠʷ 

ʥʘ ʪʝʤʧʝʨʘʪʫʨʥʦʝ ʧʦʣʝ ʚ ʛʦʨʦʜʝ. ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʧʦʩʣʝʜʫʶʱʠʭ ʛʣʘʚʘʭ. ʀʪʦʛʦʤ ʩʪʘʣʘ 

ʢʘʨʪʘ ʫʧʨʦʱʝʥʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʪʠʧʦʚ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʄʦʩʢʚʝ (ʨʠʩ. 3.1).  

 

ʈʠʩ. 3.1 ʂʘʨʪʘ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʄʦʩʢʚʝ. ʎʚʝʪʦʤ ʧʦʢʘʟʘʥʳ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʧʦʚʝʨʭʥʦʩʪʠ:  

 

3.2 ʃʦʢʘʣʴʥʳʝ çʦʩʪʨʦʚʘ ʭʦʣʦʜʘè ʛʦʨʦʜʩʢʠʭ ʣʝʩʦʧʘʨʢʦʚ ʄʦʩʢʚʳ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʚʷʟʝʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ çʦʩʪʨʦʚʦʚ ʭʦʣʦʜʘè ʩ ʠʭ ʧʣʦʱʘʜʴʶ, ʚʝʛʝʪʘʮʠʦʥʥʳʤ ʠʥʜʝʢʩʦʤ (NDVI) ʠ ʠʥʜʝʢʩʦʤ 

ʣʠʩʪʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ (LAI). 

ɼʦ ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ ʣʶʜʠ ʫʥʠʯʪʦʞʘʣʠ ʜʨʝʚʝʩʥʫʶ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ. ʆʩʦʙʝʥʥʦ ʧʦʩʪʨʘʜʘʣʠ 

ʛʦʨʦʜʩʢʠʝ ʪʝʨʨʠʪʦʨʠʠ, ʛʜʝ ʙʦʨʴʙʘ ʠʜʝʪ ʟʘ ʢʘʞʜʳʡ ʩʘʥʪʠʤʝʪʨ ʩʚʦʙʦʜʥʦʡ ʦʪ ʟʘʩʪʨʦʡʢʠ ʪʝʨʨʠʪʦʨʠʠ. ɺ 

ʦʙʱʝʡ ʜʦʣʝ ʦʪ ʧʣʦʱʘʜʠ ʢʨʫʧʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʛʦʨʦʜʦʚ ʪʝʨʨʠʪʦʨʠʠ ʧʘʨʢʦʚ ʟʘʥʠʤʘʶʪ ʚʩʝʛʦ ʦʪ 1 ʜʦ 10%. 

ʆʜʥʘʢʦ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʦʷʚʠʣʦʩʴ ʦʙʨʘʪʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ, ʚʝʜʫʱʝʝ ʟʘ ʩʦʙʦʡ ʨʦʩʪ ʦʟʝʣʝʥʝʥʠʷ ʢʨʫʧʥʳʭ 

ʛʦʨʦʜʦʚ. ʀ ʵʪʦ ʝʩʪʝʩʪʚʝʥʥʦ: ʚʝʜʴ ʟʦʥʳ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʠʛʨʘʶʪ ʦʯʝʥʴ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʵʢʦʣʦʛʠʯʝʩʢʦʤ 

ʙʣʘʛʦʧʦʣʫʯʠʠ ʛʦʨʦʜʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ. ʇʦʚʝʨʭʥʦʩʪʴ ʟʝʣʸʥʳʭ ʣʠʩʪʴʝʚ, ʘ ʪʘʢʞʝ ʣʝʩʥʳʝ ʧʦʯʚʳ ʩʣʫʞʘʪ ʩʪʦʢʦʤ 

ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʛʦʨʦʜʩʢʦʤ ʚʦʟʜʫʭʝ ï ʦʟʦʥʘ, ʜʚʫʦʢʠʩʠ ʩʝʨʳ, ʚʟʚʝʰʝʥʥʳʭ ʯʘʩʪʠʮ ʠ ʜʨ. [4]. ʇʦʤʠʤʦ 

ʵʪʦʛʦ, ʣʝʩʘ ʠ ʧʘʨʢʠ ʧʦʛʣʦʱʘʶʪ ʠʟ ʛʦʨʦʜʩʢʦʡ ʘʪʤʦʩʬʝʨʳ ʠʟʣʠʰʢʠ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʠ ʚʳʜʝʣʷʶʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ (ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʝʛʦ ʬʦʥʦʚʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʚ ʛʦʨʦʜʝ) ʢʠʩʣʦʨʦʜ.  
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ʆʯʝʚʠʜʥʦ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʣʝʩʦʚ ʪʘʢʞʝ ʚʣʠʷʝʪ ʥʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷ 

ʚʩʣʝʜʩʪʚʠʝ ʫʩʠʣʝʥʠʷ ʧʘʨʥʠʢʦʚʦʛʦ ʵʬʬʝʢʪʘ. ʉʫʱʝʩʪʚʫʶʪ ʦʮʝʥʦʯʥʳʝ ʧʨʦʛʥʦʟʳ ʠʟʤʝʥʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ 

ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʚ ʘʪʤʦʩʬʝʨʝ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʧʣʦʱʘʜʠ ʣʝʩʦʚ. ʉʘʤʳʝ ʧʝʯʘʣʴʥʳʝ ʠʟ ʥʠʭ ʛʦʚʦʨʷʪ ʦ ʪʦʤ, ʯʪʦ, 

ʝʩʣʠ ʣʶʜʠ ʩʚʝʜʫʪ ʚʩʝ ʠʤʝʶʱʠʝʩʷ ʣʝʩʘ ʜʦ 2050 ʛʦʜʘ, ʧʨʠ ʥʝʠʟʤʝʥʥʦʤ ʨʝʞʠʤʝ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, 

ʩʦʜʝʨʞʘʥʠʝ ʉʆ2 ʚ ʘʪʤʦʩʬʝʨʝ ʚʳʨʘʩʪʝʪ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʚ 3 ʨʘʟʘ [25]. ɺ ʛʦʨʦʜʘʭ ʨʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ 

ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʯʨʝʟʤʝʨʥʳʡ ʥʘʛʨʝʚ. ɿʘ ʩʯʝʪ ʧʦʛʣʦʱʝʥʠʷ ʠ ʦʪʨʘʞʝʥʠʷ ʢʨʦʥʘʤʠ ʜʝʨʝʚʴʝʚ ʩʦʣʥʝʯʥʦʡ 

ʨʘʜʠʘʮʠʠ, ʘ ʪʘʢʞʝ ʟʘʪʨʘʪ ʪʝʧʣʘ ʥʘ ʪʨʘʥʩʧʠʨʘʮʠʶ ʨʘʩʪʝʥʠʷ ʫʤʝʥʴʰʘʶʪ ʪʝʧʣʦʚʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʛʦʨʦʜʘ ʠ 

ʦʢʘʟʳʚʘʶʪ ʦʭʣʘʞʜʘʶʱʠʡ ʵʬʬʝʢʪ. ɺʩʝʤʠʨʥʘʷ ʆʨʛʘʥʠʟʘʮʠʷ ɿʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʚʩʝʭ 

ʧʦʣʝʟʥʳʭ ʩʚʦʡʩʪʚʘʭ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚ ʛʦʨʦʜʘʭ, ʧʨʝʜʩʪʘʚʠʣʘ ʧʨʦʝʢʪ, ʚ ʢʦʪʦʨʦʤ ʧʨʦʧʠʩʘʥʘ 

ʨʝʢʦʤʝʥʜʦʚʘʥʥʘʷ ʥʦʨʤʘ ʦʟʝʣʝʥʝʥʠʷ ʛʦʨʦʜʦʚ (ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʦʨʛʘʥʠʟʘʮʠʷ ʧʘʨʢʦʚʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʥʦ ʠ ʚ 

ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʦʟʝʣʝʥʝʥʠʝ ʜʚʦʨʦʚʳʭ ʯʘʩʪʝʡ ʛʦʨʦʜʘ), ʢʦʪʦʨʘʷ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʥʦʨʤʫ ʚ 40-50% ʦʪ ʦʙʱʝʡ 

ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ [3].  

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ʄʦʩʢʚʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʧʘʨʢʦʚʳʭ ʠ ʣʝʩʦʧʘʨʢʦʚʳʭ ʪʝʨʨʠʪʦʨʠʡ ʨʘʟʣʠʯʥʦʡ ʧʣʦʱʘʜʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʯʝʨʪʝ ʛʦʨʦʜʘ ʥʘʭʦʜʠʪʩʷ ʯʘʩʪʴ 

ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ ʃʦʩʠʥʳʡ ʦʩʪʨʦʚ. ʄʦʩʢʚʘ ʩʯʠʪʘʝʪʩʷ ʦʜʥʠʤ ʠ ʢʨʫʧʥʳʭ ʛʦʨʦʜʦʚ ʩ ʙʦʣʴʰʦʡ ʜʦʣʝʡ 

ʦʟʝʣʝʥʝʥʠʷ. ʇʦ ʧʦʜʩʯʝʪʘʤ ʘʚʪʦʨʘ, ʜʦʣʷ ʧʘʨʢʦʚʳʭ ʟʦʥ ʩ ʧʣʦʱʘʜʴʶ ʥʝ ʤʝʥʝʝ 0,5 ʢʤ2 ʚ ʦʙʱʝʡ ʧʣʦʱʘʜʠ 

ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ʩʦʩʪʘʚʣʷʝʪ ʧʦʨʷʜʢʘ 12,5%. ʆʜʥʘʢʦ, ʩʦʛʣʘʩʥʦ ʇʦʩʪʘʥʦʚʣʝʥʠʶ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʄʦʩʢʚʳ 

ʦʪ 13 ʥʦʷʙʨʷ 2007 ʛʦʜʘ ˉ 996-ʇʇ ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʥʘ 26 ʥʦʷʙʨʷ 2019 ʛʦʜʘ çʆ ɻʝʥʝʨʘʣʴʥʦʡ ʩʭʝʤʝ 

ʦʟʝʣʝʥʝʥʠʷ ʛʦʨʦʜʘ ʄʦʩʢʚʳ ʥʘ ʧʝʨʠʦʜ ʜʦ 2020 ʛʦʜʘè, ʜʦʣʷ ʣʝʩʦʧʘʨʢʦʚʳʭ ʪʝʨʨʠʪʦʨʠʡ ʩ ʣʠʥʝʡʥʳʤ 

ʨʘʟʤʝʨʦʤ ʙʦʣʝʝ 0,5 ʢʤ ʚ ʩʪʦʣʠʮʝ ʩʦʩʪʘʚʣʷʝʪ 14,4 %, ʘ ʜʦʣʷ ʦʙʱʝʛʦ ʦʟʝʣʝʥʝʥʠʷ ʩ ʫʯʝʪʦʤ ʤʝʞʜʦʤʦʚʳʭ 

ʪʝʨʨʠʪʦʨʠʡ, ʘʣʣʝʡ ʠ ʩʢʚʝʨʦʚ ʩ ʨʘʟʣʠʯʥʦʡ ʧʣʦʪʥʦʩʪʴʶ ʜʨʝʚʦʩʪʦʷ ʩʦʩʪʘʚʠʣʘ 32% [1]. ɺʘʞʥʦ ʦʮʝʥʠʪʴ 

ʚʦʟʜʝʡʩʪʚʠʝ ʣʝʩʦʧʘʨʢʦʚʳʭ ʪʝʨʨʠʪʦʨʠʡ ʥʘ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʛʦʨʦʜʘ. 

 

3.2.1. ɺʣʠʷʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʥʘ ʧʦʣʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʥʫʪʨʠ ʛʦʨʦʜʘ. 

ʂʘʢ ʛʦʚʦʨʠʣʦʩʴ ʨʘʥʝʝ, ʟʝʣʝʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʦʢʘʟʳʚʘʶʪ ʢʦʣʦʩʩʘʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʪʝʤʧʝʨʘʪʫʨʫ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʆʥʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʣʦʢʘʣʴʥʦʤ ʧʦʥʠʞʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʢʘʢ ʚʦʟʜʫʭʘ, ʪʘʢ ʠ 

ʧʦʚʝʨʭʥʦʩʪʠ. ʅʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ ʠʟʤʝʥʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʧʦʣʷ ʦʢʘʟʳʚʘʝʪ ʚʩʝ ʞʝ ʜʨʝʚʝʩʥʘʷ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʣʫʛʦʚʳʝ ʠ ʢʫʩʪʘʨʥʠʢʦʚʳʝ ʣʘʥʜʰʘʬʪʳ ʥʝ ʧʨʠʚʦʜʷʪ ʢ ʩʠʣʴʥʳʤ ʠʟʤʝʥʝʥʠʷʤ 

ʚ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʟʜʫʭʘ ʠʣʠ ʧʦʚʝʨʭʥʦʩʪʠ ʚʩʣʝʜʩʪʚʠʝ ʤʘʣʦʡ ʧʣʦʱʘʜʠ ʣʠʩʪʦʚʳʭ ʧʣʘʩʪʠʥ ʠ ʤʝʥʴʰʠʭ ʟʘʪʨʘʪ 

ʪʝʧʣʘ ʥʘ ʪʨʘʥʩʧʠʨʘʮʠʶ [62]. ʊʘʢʦʝ, ʙʦʣʝʝ ʩʠʣʴʥʦʝ, ʦʭʣʘʞʜʘʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʜʝʨʝʚʴʝʚ ʩʚʷʟʘʥʦ ʩ ʪʨʝʤʷ 

ʦʩʥʦʚʥʳʤʠ ʠʭ ʦʩʦʙʝʥʥʦʩʪʷʤʠ: 

ɺʦ-ʧʝʨʚʳʭ, ʫʤʝʥʴʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʠ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʦʠʩʭʦʜʠʪ ʚ ʧʨʦʮʝʩʩʝ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʦʙʤʝʥʘ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʩʦʩʪʘʚʣʷʶʱʠʤʠ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ. ʃʠʩʪʚʘ ʚ ʩʠʣʫ ʩʚʦʠʭ 

ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, ʘ ʠʤʝʥʥʦ ʥʘʣʠʯʠʷ ʚ ʢʣʝʪʢʘʭ ʭʣʦʨʦʬʠʣʣʘ, ʧʦʛʣʦʱʘʝʪ ʤʘʢʩʠʤʫʤ ʩʦʣʥʝʯʥʦʡ 

ʨʘʜʠʘʮʠʠ ʚ ʦʜʥʦʡ ʯʘʩʪʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʩʧʝʢʪʨʘ, ʘ ʦʪʨʘʞʘʝʪ ʩʦʚʝʨʰʝʥʥʦ ʚ ʜʨʫʛʦʡ. ʄʘʢʩʠʤʫʤ 
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ʦʪʨʘʞʝʥʠʷ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʟʝʣʝʥʫʶ ʠ ʜʘʣʴʥʶʶ ʠʥʬʨʘʢʨʘʩʥʫʶ ʯʘʩʪʠ ʩʧʝʢʪʨʘ, ʘ ʥʘʠʙʦʣʴʰʝʝ ʧʦʛʣʦʱʝʥʠʝ 

ʥʘʙʣʶʜʘʝʪʩʷ ʠʤʝʥʥʦ ʚ ʩʧʝʢʪʨʝ ʪʝʧʣʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʚ ʙʣʠʞʥʝʤ ʠʥʬʨʘʢʨʘʩʥʦʤ ʜʠʘʧʘʟʦʥʝ ʜʣʠʥ ʚʦʣʥ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʧʦʚʝʨʭʥʦʩʪʠ ʣʠʩʪʴʝʚ ʦʢʘʟʳʚʘʝʪʩʷ ʛʦʨʘʟʜʦ ʤʝʥʴʰʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ ʦʢʨʫʞʘʶʱʠʭ 

ʛʦʨʦʜʩʢʠʭ ʧʦʢʨʳʪʠʡ (ʧʦʯʚʳ, ʘʩʬʘʣʴʪʘ ʠ ʙʝʪʦʥʘ). ɺʦ-ʚʪʦʨʳʭ, ʧʨʠʯʠʥʘ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ 

ʧʨʦʠʩʭʦʜʠʪ ʠʟ-ʟʘ ʟʘʪʨʘʪ ʪʝʧʣʘ ʥʘ ʪʨʘʥʩʧʠʨʘʮʠʶ ʨʘʩʪʝʥʠʷʤʠ ʚʣʘʛʠ ʚ ʪʝʧʣʦʚʦʤ ʙʘʣʘʥʩʝ.  

ʅʘʢʦʥʝʮ, ʪʨʝʪʴʷ ʧʨʠʯʠʥʘ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʙʨʘʟʦʚʘʥʠʠ 

ʦʙʰʠʨʥʳʭ ʦʙʣʘʩʪʝʡ ʟʘʪʝʥʝʥʠʷ. ʀʤʝʥʥʦ ʧʨʝʧʷʪʩʪʚʠʝ ʧʨʦʥʠʢʥʦʚʝʥʠʶ ʧʨʷʤʳʭ ʩʦʣʥʝʯʥʳʭ ʣʫʯʝʡ ʢ 

ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ ʧʨʝʧʷʪʩʪʚʫʝʪ ʥʘʛʨʝʚʫ ʧʨʠʟʝʤʥʦʛʦ ʩʣʦʷ ʚʦʟʜʫʭʘ. ʇʦ ʨʘʟʥʳʤ ʦʮʝʥʢʘʤ ʪʝʤʧʝʨʘʪʫʨʘ 

ʚʦʟʜʫʭʘ ʧʦʜ ʢʨʦʥʘʤʠ ʜʝʨʝʚʴʝʚ ʥʘ 1-2Áʉ ʭʦʣʦʜʥʝʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʟʘ ʠʭ ʧʨʝʜʝʣʘʤʠ. ʆʜʥʘʢʦ ʧʨʠ 

ʫʜʘʣʝʥʠʠ ʦʪ ʦʟʝʣʝʥʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʵʪʦʪ ʵʬʬʝʢʪ ʦʯʝʥʴ ʙʳʩʪʨʦ ʩʭʦʜʠʪ ʥʘ ʥʝʪ. ʗʚʣʝʥʠʝ ʟʘʪʝʥʝʥʠʷ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʪʝʨʤʠʯʝʩʢʠʡ ʢʦʤʬʦʨʪ ʥʘʩʝʣʝʥʠʷ, ʥʝʞʝʣʠ ʥʘ ʪʝʤʧʝʨʘʪʫʨʫ 

ʚʦʟʜʫʭʘ, ʭʦʪʷ ʪʝʤʧʝʨʘʪʫʨʫ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʜ ʢʨʦʥʘʤʠ ʜʝʨʝʚʴʝʚ ʚ ʪʝʥʠ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ, ʯʝʤ 

ʪʝʤʧʝʨʘʪʫʨʘ ʦʪʢʨʳʪʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ [52].  

ʅʦ ʥʝ ʚʩʝ ʜʝʨʝʚʴʷ ʦʢʘʟʳʚʘʶʪ ʦʜʠʥʘʢʦʚʦʝ ʚʣʠʷʥʠʝ ʥʘ ʪʝʤʧʝʨʘʪʫʨʫ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʉʪʝʧʝʥʴ 

ʧʨʦʷʚʣʝʥʠʷ ʵʪʦʛʦ ʷʚʣʝʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʚʠʜʘ ʨʘʩʪʝʥʠʡ, ʧʣʦʱʘʜʠ ʠ ʩʪʨʦʝʥʠʷ ʠʭ ʢʨʦʥʳ, ʧʣʦʱʘʜʠ ʧʦʚʝʨʭʥʦʩʪʠ 

ʣʠʩʪʦʚʳʭ ʧʣʘʩʪʠʥ, ʘ ʪʘʢʞʝ ʦʪ ʩʪʝʧʝʥʠ ʫʛʥʝʪʝʥʥʦʩʪʠ ʨʘʩʪʝʥʠʷ - ʥʘʧʨʠʤʝʨ, ʥʘʢʦʧʣʝʥʠʷ ʥʘ ʣʠʩʪʦʚʦʡ 

ʧʣʘʩʪʠʥʝ ʧʣʦʪʥʦʛʦ ʧʳʣʝʚʦʛʦ ʩʣʦʷ, ʫʤʝʥʴʰʘʶʱʝʛʦ ʟʥʘʯʝʥʠʝ ʘʣʴʙʝʜʦ. ɺ ʨʘʙʦʪʝ Rahman M. A., Armson D. 

ʠ Ennos A. R [89], ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʝ ʦʭʣʘʞʜʘʶʱʝʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʶʪ ʜʝʨʝʚʴʷ ʥʝʙʦʣʴʰʦʡ 

ʚʳʩʦʪʳ (ʜʦ 5 ʤʝʪʨʦʚ), ʫ ʢʦʪʦʨʳʝ ʧʝʨʚʳʝ ʚʝʪʚʠ ʥʘʯʠʥʘʶʪʩʷ ʥʝ ʥʠʞʝ ʯʝʤ ʩ ʩʝʨʝʜʠʥʳ ʩʪʚʦʣʘ. ʂʨʦʤʝ ʪʦʛʦ, 

ʤʘʢʩʠʤʘʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʪʝʤʧʝʨʘʪʫʨʫ ʚʦʟʜʫʭʘ ʠ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʜ ʜʨʝʚʝʩʥʳʤ ʧʦʣʦʛʦʤ ʦʢʘʟʳʚʘʶʪ 

ʜʝʨʝʚʴʷ ʩ ʨʘʩʢʠʜʠʩʪʦʡ ʢʨʦʥʦʡ ʠ ʚʳʩʦʢʠʤ ʟʥʘʯʝʥʠʝʤ ʠʥʜʝʢʩʘ ʣʠʩʪʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʂ ʪʘʢʠʤ ʚʠʜʘʤ 

ʦʪʥʦʩʷʪʩʷ ʚʩʝ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʝ ʧʦʨʦʜʳ ʜʝʨʝʚʴʝʚ, ʜʦʣʷ ʢʦʪʦʨʳʭ ʚ ʦʟʝʣʝʥʝʥʠʠ ʄʦʩʢʦʚʩʢʦʛʦ ʨʝʛʠʦʥʘ ʢʘʢ 

ʨʘʟ ʥʘʠʙʦʣʴʰʘʷ. 

ɺ ʨʘʙʦʪʝ ʵʪʠʭ ʞʝ ʘʚʪʦʨʦʚ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʘʥʘʣʠʟ ʚʣʠʷʥʠʷ ʧʷʪʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʜʝʨʝʚʴʝʚ ʥʘ 

ʪʝʧʣʦʚʦʡ ʙʘʣʘʥʩ ʪʝʨʨʠʪʦʨʠʠ ʠ ʦʮʝʥʢʘ ʪʠʧʘ ʧʦʯʚʝʥʥʦʛʦ ʛʨʫʥʪʘ, ʚ ʢʦʪʦʨʦʡ ʚʳʩʘʞʝʥʳ ʨʘʩʪʝʥʠʷ. 

ʆʢʘʟʳʚʘʝʪʩʷ, ʜʝʨʝʚʴʷ, ʚʳʩʘʞʝʥʥʳʝ ʚ ʥʝʫʧʣʦʪʥʝʥʥʳʡ ʝʩʪʝʩʪʚʝʥʥʳʡ ʛʨʫʥʪ, ʦʙʝʩʧʝʯʠʚʘʣʠ 

ʪʨʘʥʩʧʠʨʘʮʠʦʥʥʦʝ ʦʭʣʘʞʜʝʥʠʝ ʚ 5 ʨʘʟ ʚʳʰʝ, ʯʝʤ ʜʝʨʝʚʴʷ, ʚʳʩʘʞʝʥʥʳʝ ʚ ʫʧʣʦʪʥʝʥʥʳʝ ʧʦʯʚʳ ʠʣʠ ʩ 

ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʦʡ, ʟʘʢʨʳʪʦʡ ʪʨʦʪʫʘʨʥʳʤ ʧʦʢʨʳʪʠʝʤ. 

ʇʨʠ ʘʥʘʣʠʟʝ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʨʝʚʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʧʦʤʥʠʪʴ, ʯʪʦ 

ʚʣʠʷʥʠʝ ʨʘʩʪʝʥʠʡ ʥʘ ʧʦʣʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ ʥʝʦʜʥʦʨʦʜʥʦ, ʦʩʦʙʝʥʥʦ ʚ ʥʘʰʠʭ ʫʤʝʨʝʥʥʳʭ 

ʰʠʨʦʪʘʭ. ɺ ʩʚʷʟʠ ʩ ʥʘʣʠʯʠʝʤ ʯʝʪʢʦ ʚʳʨʘʞʝʥʥʦʡ ʩʝʟʦʥʥʦʩʪʠ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ 

ʚʳʥʫʞʜʝʥʘ ʧʦʜʩʪʨʘʠʚʘʪʴʩʷ ʧʦʜ ʫʩʣʦʚʠʷ ʧʨʠʨʦʜʳ, ʩʥʠʞʘʷ ʩʚʦʶ ʘʢʪʠʚʥʦʩʪʴ ʧʨʠ ʥʘʩʪʫʧʣʝʥʠʠ ʭʦʣʦʜʦʚ. ʕʪʦ 

ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʩʙʨʘʩʳʚʘʥʠʠ ʣʠʩʪʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʟʘʤʝʜʣʝʥʠʠ ʚʩʝʭ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʪʝʣʝ ʨʘʩʪʝʥʠʷ. 

ʀ, ʥʘʦʙʦʨʦʪ, ʧʨʠ ʥʘʩʪʫʧʣʝʥʠʠ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʨʘʩʪʝʥʠʷ ʘʢʪʠʚʠʟʠʨʫʶʪ ʚʩʝ ʩʚʦʠ 

ʞʠʟʥʝʥʥʦ-ʚʘʞʥʳʝ ʧʨʦʮʝʩʩʳ. ɺʩʝ ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʦʭʣʘʞʜʘʶʱʝʛʦ ʵʬʬʝʢʪʘ ʚ ʣʝʪʥʝʝ ʚʨʝʤʷ ʠ 
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ʝʛʦ ʫʤʝʥʴʰʝʥʠʶ ʚ ʟʠʤʥʝʝ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʭʚʦʡʥʳʭ ʚʠʜʦʚ ʜʝʨʝʚʴʝʚ, ʪʦ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ 

ʚʨʝʤʝʥʠ ʵʪʠ ʨʘʩʪʝʥʠʷ ʤʦʛʫʪ ʩʦʟʜʘʚʘʪʴ ʧʦʜ ʩʚʦʝʡ ʢʨʦʥʦʡ ʜʘʞʝ ʥʝʢʦʪʦʨʳʡ ʵʬʬʝʢʪ ʫʚʝʣʠʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ 

ʚʦʟʜʫʭʘ ʠʟ-ʟʘ ʦʩʣʘʙʣʝʥʠʷ ʚʦʟʜʫʭʦʦʙʤʝʥʘ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʚʳʭʦʣʘʞʠʚʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ.  

ɺ ʛʦʨʦʜʩʢʦʡ ʢʣʠʤʘʪʦʣʦʛʠʠ ʷʚʣʝʥʠʝ ʫʤʝʥʴʰʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʠ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʧʨʝʜʝʣʘʭ 

ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʧʦʣʫʯʠʣʦ ʥʘʟʚʘʥʠʝ ʣʦʢʘʣʴʥʳʭ çʦʩʪʨʦʚʦʚ ʭʦʣʦʜʘè. ɺ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʧʦ ʜʘʥʥʦʡ 

ʪʝʤʘʪʠʢʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʤʥʦʞʝʩʪʚʦ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺʧʝʨʚʳʝ ʜʘʥʥʦʝ ʷʚʣʝʥʠʝ, ʚʠʜʠʤʦ ʙʳʣʦ 

ʦʙʥʘʨʫʞʝʥʦ ʠ ʦʧʠʩʘʥʦ ɺ. ɹʸʝʨʦʤ ʚ ʝʛʦ ʢʥʠʛʝ çʊʝʭʥʠʯʝʩʢʘʷ ʤʝʪʝʦʨʦʣʦʛʠʷè [15]. ʆʜʥʘ ʠʟ ʛʣʘʚ ʝʛʦ ʢʥʠʛʠ 

ʧʦʩʚʷʱʝʥʘ ʠʟʫʯʝʥʠʶ çʦʩʪʨʦʚʦʚ ʪʝʧʣʘè ʨʘʟʣʠʯʥʳʭ ʛʦʨʦʜʦʚ ɽʚʨʦʧʳ. ʅʘ ʦʜʥʦʡ ʠʟ ʧʦʩʪʨʦʝʥʥʳʭ ʢʘʨʪ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʚ ʛʦʨʦʜʝ ɺʝʡʤʘʨʝ (ɻʝʨʤʘʥʠʷ) ʚ ʦʙʝʜʝʥʥʳʝ ʯʘʩʳ 10 ʘʚʛʫʩʪʘ 1950 ʛ. 

ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʣʦʢʘʣʴʥʦʝ ʧʦʥʠʞʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʚ ʧʨʝʜʝʣʘʭ ʛʦʨʦʜʩʢʦʛʦ ʧʘʨʢʘ, ʧʨʠʯʝʤ 

ʨʘʟʥʠʮʘ ʪʝʤʧʝʨʘʪʫʨ ʤʝʞʜʫ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʴʶ ʧʘʨʢʘ ʠ ʦʢʨʫʞʘʶʱʝʡ ʛʦʨʦʜʩʢʦʡ ʟʘʩʪʨʦʡʢʦʡ ʩʦʩʪʘʚʠʣʘ 

ʮʝʣʳʭ 6 Áʉ. ʇʦʟʜʥʝʝ ʚ ʨʘʙʦʪʝ ʊ. ʆʢʘ [36] ʪʘʢʞʝ ʙʳʣ ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ ʧʨʦʷʚʣʝʥʠʷ ʦʭʣʘʞʜʘʶʱʝʛʦ ʵʬʬʝʢʪʘ 

ʧʘʨʢʦʚʦʡ ʪʝʨʨʠʪʦʨʠʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ʄʦʥʨʝʘʣʴ (ʂʘʥʘʜʘ).  

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʵʬʬʝʢʪʫ çʦʩʪʨʦʚʦʚ ʭʦʣʦʜʘè ʚ ʧʘʨʢʘʭ ʫʜʝʣʷʶʪ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʠ 

ʠʟʫʯʘʶʪ ʠʭ ʢʘʢ ʦʪʜʝʣʴʥʳʡ ʬʝʥʦʤʝʥ, ʘ ʥʝ ʢʘʢ ʯʘʩʪʴ ʛʦʨʦʜʩʢʦʛʦ çʦʩʪʨʦʚʘ ʪʝʧʣʘè. ʆʩʥʦʚʥʦʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ çʦʩʪʨʦʚʘ ʭʦʣʦʜʘè ʢʘʢ ʠ çʦʩʪʨʦʚʘ ʪʝʧʣʘè, ʷʚʣʷʝʪʩʷ ʝʛʦ ʠʥʪʝʥʩʠʚʥʦʩʪʴ (ȹʊ), ʪʦ ʝʩʪʴ 

ʨʘʟʥʠʮʘ ʚ ʪʝʤʧʝʨʘʪʫʨʝ ʤʝʞʜʫ ʧʘʨʢʦʤ ʠ ʦʢʨʫʞʘʶʱʝʡ ʝʛʦ ʛʦʨʦʜʩʢʦʡ ʤʝʩʪʥʦʩʪʴʶ. ɺ ʪʘʙʣ. 3.1 ʧʨʠʚʝʜʝʥʦ 

ʥʝʩʢʦʣʴʢʦ ʧʨʠʤʝʨʦʚ ʨʘʩʯʝʪʦʚ ʵʪʦʛʦ ʧʘʨʘʤʝʪʨʘ ʜʣʷ ʧʘʨʢʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʛʦʨʦʜʘʭ ʤʠʨʘ. 

 

ʊʘʙʣ. 3.1 ʇʨʠʤʝʨʳ ʘʥʘʣʠʟʘ ʠʥʪʝʥʩʠʚʥʦʩʪʠ çʦʩʪʨʦʚʦʚ ʭʦʣʦʜʘè ʚ ʨʘʟʣʠʯʥʳʭ ʛʦʨʦʜʘʭ ʤʠʨʘ 

ɻʦʨʦʜ, ʉʪʨʘʥʘ (ʟʝʣʝʥʘʷ ʟʦʥʘ) ʀʥʪʝʥʩʠʚʥʦʩʪʴ çʦʩʪʨʦʚʘ ʭʦʣʦʜʘè, Áʉ 

ʅʘʛʦʡʷ, ʗʧʦʥʠʷ (92 ʧʘʨʢʦʚʳʝ 

ʟʦʥʳ) 
ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʤʝʨʘ ʧʘʨʢʘ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ - ʦʪ 0,5 ʜʦ 4,2 

ʊʘʡʙʵʡ, ʊʘʡʚʘʥʴ (61 ʧʘʨʢʦʚʘʷ 

ʟʦʥʘ) 
ɺ ʩʨʝʜʥʝʤ ʦʪ 0,16 ʟʠʤʥʝʡ ʥʦʯʴʶ ʜʦ 0,81 ʣʝʪʥʠʤ ʜʥʝʤ 

ɸʨʠʟʦʥʘ, ʉʐɸ (ʢʘʤʧʫʩ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ɸʨʠʟʦʥʳ) 
3,6 

ʇʝʢʠʥ, ʂʠʪʘʡ (98 ʧʘʨʢʦʚʳʭ ʟʦʥ) ʥʘ 1,2 Áʉ ʚʳʰʝ, ʯʝʤ ʚ ʧʨʠʛʦʨʦʜʝ 

ɼʝʙʨʝʮʝʥ, ɺʝʥʛʨʠʷ (ʧʘʨʢ 

NagyerdŖ) 
1,9 

ʄʝʣʴʙʫʨʥ, ɸʚʩʪʨʘʣʠʷ (Carlton 

Garden) 

ʜʦ 4,3 ÜC ʥʘ ʚʳʩʦʪʝ 1,5 ʤ; 

ʜʦ 11,7 ÜC ʧʦ ʜʘʥʥʳʤ ʦ ʊʇ 

 

ʈʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦʨʳʝ ʨʝʟʫʣʴʪʘʪʳ ʵʪʠʭ ʨʘʙʦʪ. ʗʨʢʠʤ ʧʨʠʤʝʨʦʤ çʦʩʪʨʦʚʘ ʭʦʣʦʜʘè ʤʦʞʝʪ 

ʧʦʩʣʫʞʠʪʴ ʧʘʨʢ ʀʤʧʝʨʘʪʦʨʩʢʦʛʦ ʜʚʦʨʮʘ ʚ ʊʦʢʠʦ [81]. ɼʣʷ ʪʝʨʨʠʪʦʨʠʠ ʧʘʨʢʘ ʧʨʦʚʦʜʠʣʦʩʴ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʠ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ ʟʘ ʧʝʨʠʦʜ ʩ 27 ʠʶʣʷ ʧʦ 29 ʩʝʥʪʷʙʨʷ 2008 ʛʦʜʘ ʧʦ ʜʘʥʥʳʤ 

ʧʣʦʱʘʜʥʳʭ ʠʟʤʝʨʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦ ʛʨʘʥʠʮʘʤ ʠ ʚ ʮʝʥʪʨʝ ʧʘʨʢʘ. ɿʘ ʜʘʥʥʳʡ ʧʝʨʠʦʜ ʨʘʟʥʦʩʪʴ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʚ ʧʘʨʢʝ ʠ ʟʘ ʝʛʦ ʧʨʝʜʝʣʘʤʠ ʩʦʩʪʘʚʠʣʘ ʚ ʩʨʝʜʥʝʤ 2 Áʉ, ʘ ʚ ʥʦʯʥʦʝ ʚʨʝʤʷ ʦʥʘ ʜʦʩʪʠʛʘʣʘ 

3-4 Áʉ. ɽʱʝ ʧʨʠʤʝʨʳ ʨʘʩʯʝʪʘ ʦʭʣʘʞʜʘʶʱʝʛʦ ʵʬʬʝʢʪʘ ʚ ʧʘʨʢʘʭ ʩ ʧʦʤʦʱʴʶ ʥʘʟʝʤʥʳʭ ʠʟʤʝʨʝʥʠʡ 
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ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʚ ʄʝʣʴʙʫʨʥʝ ʠ ɸʨʠʟʦʥʝ [48,59]. ɼʣʷ ʫʥʠʚʝʨʩʠʪʝʪʩʢʦʛʦ ʛʦʨʦʜʢʘ ʊʝʤʧʝ ʩ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ 

ʦʟʝʣʝʥʝʥʠʷ ʚ ɸʨʠʟʦʥʝ ʧʦ ʜʘʥʥʳʤ ʦ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʟʜʫʭʘ ʥʘ ʚʳʩʦʪʝ 2 ʤʝʪʨʦʚ, ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ 

ʦʟʝʣʝʥʝʥʥʳʤʠ ʪʝʨʨʠʪʦʨʠʷʤʠ ʠ ʟʦʥʦʡ ʟʘʩʪʨʦʡʢʠ ʩʦʩʪʘʚʠʣʘ 3,6 Áʉ [48]. ɺ ʄʝʣʴʙʫʨʥʝ ʞʝ ʙʳʣʠ ʧʨʦʠʟʚʝʜʝʥʳ 

ʵʧʠʟʦʜʠʯʝʩʢʠʝ ʠʟʤʝʨʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʥʘ ʚʳʩʦʪʝ 1,5 ʤʝʪʨʘ ʠ ʫ ʟʝʤʣʠ (5 ʩʤ ʥʘʜ ʧʦʜʩʪʠʣʘʶʱʝʡ 

ʧʦʚʝʨʭʥʦʩʪʴʶ) 27-28 ʘʧʨʝʣʷ ʠ 30-31 ʤʘʷ 2015 ʛ., ʩ 8 ʯ. ʫʪʨʘ ʠ ʜʦ 4 ʯ. ʫʪʨʘ ʩʣʝʜʫʶʱʝʛʦ ʜʥʷ. ʆʭʣʘʞʜʝʥʠʝ 

ʦʪ ʧʘʨʢʘ ʨʘʩʧʨʦʩʪʨʘʥʷʣʦʩʴ ʥʘ 860 ʤ ʦʪ ʝʛʦ ʛʨʘʥʠʮ ʠ ʜʦʩʪʠʛʣʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ 4,3 Áʉ ʚ ʫʪʨʝʥʥʠʝ 

ʯʘʩʳ 30 ʤʘʷ [59].  

ʇʨʠʤʝʥʝʥʠʝ ʩʧʫʪʥʠʢʦʚʳʭ ʜʘʥʥʳʭ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ çʦʩʪʨʦʚʦʚ ʭʦʣʦʜʘè ʪʘʢʞʝ 

ʭʦʨʦʰʦ ʦʩʚʝʱʝʥʦ ʚ ʣʠʪʝʨʘʪʫʨʝ. ʇʨʠʤʝʨʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʘʢʦʛʦ ʨʦʜʘ ʜʘʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʨʘʙʦʪʘʭ 

[56,59], ʘ ʚ ʨʘʙʦʪʝ [58] - ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʛʨʦʤʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠʥʬʨʘʢʨʘʩʥʳʭ ʜʘʪʯʠʢʦʚ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ 

ʥʘ ʫʨʦʚʥʝ 2 ʤʝʪʨʦʚ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʦʮʝʥʠʚʘʣʦʩʴ ʦʭʣʘʞʜʘʶʱʝʝ ʚʣʠʷʥʠʝ ʧʘʨʢʦʚ 

ʨʘʟʣʠʯʥʦʡ ʧʣʦʱʘʜʠ ʥʘ ʦʩʪʨʦʚʝ ʊʘʡʚʘʥʴ ʠ ʪʦ, ʥʘ ʢʘʢʦʝ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʥʠʭ ʧʨʦʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪ ʦʭʣʘʞʜʝʥʠʷ. 

ʂʘʢ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʠʟ ʪʘʙʣ. 3.1, ʚʳʷʚʣʝʥʥʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ çʦʩʪʨʦʚʦʚ ʭʦʣʦʜʘè ʤʝʥʷʝʪʩʷ ʚ ʰʠʨʦʢʠʭ 

ʧʨʝʜʝʣʘʭ ʦʪ 0,16 ʟʠʤʥʝʡ ʥʦʯʴʶ ʜʦ 0,81 Áʉ ʣʝʪʥʠʤ ʜʥʝʤ. ɹʳʣʘ ʚʳʷʚʣʝʥʘ ʟʘʢʦʥʦʤʝʨʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ 

ʨʘʩʩʪʦʷʥʠʷ, ʥʘ ʢʦʪʦʨʦʝ ʦʥ ʦʢʘʟʳʚʘʝʪ ʦʭʣʘʞʜʘʶʱʝʝ ʚʣʠʷʥʠʝ ʦʪ ʧʣʦʱʘʜʠ ʧʘʨʢʘ. ʊʘʢ, ʧʘʨʢʠ ʧʣʦʱʘʜʴʶ 

ʤʝʥʝʝ 0,5 ʛʘ ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʪʝʤʧʝʨʘʪʫʨʥʦʤ ʧʦʣʝ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 10-20 ʤ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʘʨʢʠ ʧʣʦʱʘʜʴʶ 

ʙʦʣʝʝ 1 ʛʘ - ʜʦ ʨʘʩʩʪʦʷʥʠʷ ʦʪ 60 ʜʦ 300 ʤ [58].  

ʀʥʦʛʜʘ ʪʝʨʤʠʥ çʦʩʪʨʦʚ ʭʦʣʦʜʘè ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʠ ʜʣʷ ʚʩʝʡ ʛʦʨʦʜʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ ʚ ʮʝʣʦʤ. 

ʅʘʧʨʠʤʝʨ, ʚ ʩʫʭʠʭ ʪʨʦʧʠʢʘʭ, ʢʦʛʜʘ ʛʦʨʦʜ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʚʣʘʞʥʳʤ ʦʘʟʠʩʦʤ ʚ ʦʢʨʫʞʘʶʱʝʡ ʝʛʦ ʧʫʩʪʳʥʝ. 

ɺ ʩʠʣʫ ʝʩʪʝʩʪʚʝʥʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʟʘʢʦʥʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʪʝʧʣʘ ʨʘʩʭʦʜʫʝʪʩʷ ʥʘ 

ʠʩʧʘʨʝʥʠʝ ʠ ʪʨʘʥʩʧʠʨʘʮʠʶ ʚʳʩʘʞʝʥʥʳʤʠ ʨʘʩʪʝʥʠʷʤʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʦʢʨʫʞʘʶʱʝʡ ʝʛʦ ʧʫʩʪʳʥʝ ʚʩʷ 

ʩʦʣʥʝʯʥʘʷ ʨʘʜʠʘʮʠʷ ʫʭʦʜʠʪ ʥʘ ʥʘʛʨʝʚ ʦʪʢʨʳʪʦʡ ʧʝʩʯʘʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʚʦʟʜʫʭʘ. ʀʤʝʥʥʦ 

ʧʦʵʪʦʤʫ ʛʦʨʦʜ ʦʢʘʟʳʚʘʝʪʩʷ ʚ ʩʨʝʜʥʝʤ ʭʦʣʦʜʥʝʝ ʬʦʥʦʚʦʡ ʤʝʩʪʥʦʩʪʠ. ʊʘʢ, ʛʦʨʦʜ ɹʝʵʨ-ʐʝʚʘ (ʀʟʨʘʠʣʴ) 

ʚʧʣʦʪʴ ʜʦ ʩʝʨʝʜʠʥʳ 1980-ʭ ʛʦʜʦʚ ʙʳʣ ʭʦʣʦʜʥʝʝ ʦʢʨʫʞʘʶʱʝʡ ʝʛʦ ʧʫʩʪʳʥʠ ʅʝʛʝʚ. ɻʦʨʦʜ ʕʨʙʠʣ (ʀʨʘʢ) [90] 

ʪʦʞʝ ʦʙʳʯʥʦ ʭʦʣʦʜʥʝʝ ʦʢʨʫʞʘʶʱʝʡ ʤʝʩʪʥʦʩʪʠ ʚ ʩʝʨʝʜʠʥʝ ʜʥʷ ʚ ʪʝʯʝʥʠʝ ʩʫʭʦʛʦ ʩʝʟʦʥʘ (ʪ.ʝ. ʣʝʪʦʤ). ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʵʪʦʪ ʛʦʨʦʜ ʧʝʨʠʦʜʠʯʝʩʢʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ çʦʩʪʨʦʚ ʭʦʣʦʜʘè, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ ʛʦʜʘ ʠ 

ʩʫʪʦʢ.  

ʏʘʩʪʦ ʢʨʫʧʥʳʝ ʛʦʨʦʜʘ ʜʘʞʝ ʚ ʩʨʝʜʥʠʭ ʰʠʨʦʪʘʭ ʩʪʘʥʦʚʷʪʩʷ çʦʩʪʨʦʚʘʤʠ ʭʦʣʦʜʘè ʚ ʫʪʨʝʥʥʠʝ ʯʘʩʳ, 

ʢʦʛʜʘ ʧʦʚʝʨʭʥʦʩʪʠ ʛʦʨʦʜʩʢʠʭ ʙʝʪʦʥʥʳʭ ʩʪʝʥ ʠ ʘʩʬʘʣʴʪʦʚʳʭ ʧʦʢʨʳʪʠʡ ʭʦʣʦʜʥʝʝ ʦʪʢʨʳʪʦʡ ʧʦʯʚʳ ʟʘ 

ʛʦʨʦʜʦʤ ʚʩʣʝʜʩʪʚʠʝ ʠʭ ʙʦʣʴʰʝʡ ʪʝʧʣʦʸʤʢʦʩʪʠ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʟʘʧʘʟʜʳʚʘʥʠʷ ʚʦ ʚʨʝʤʝʥʠ ʠʭ 

ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʩʫʪʦʯʥʦʤ ʭʦʜʝ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʦʙʳʯʥʦ çʦʩʪʨʦʚʘʤʠ ʭʦʣʦʜʘè ʩʯʠʪʘʶʪʩʷ ʠʤʝʥʥʦ 

ʛʦʨʦʜʩʢʠʝ ʧʘʨʢʠ. 

ʀʟ ʚʩʝʛʦ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʦʭʣʘʞʜʘʶʱʠʡ ʵʬʬʝʢʪ ʛʦʨʦʜʩʢʠʭ ʣʝʩʦʧʘʨʢʦʚ 

ʟʘʚʠʩʠʪ ʦʪ ʧʦʨʦʜ ʜʝʨʝʚʴʝʚ, ʨʘʩʪʫʱʠʭ ʚ ʥʝʤ, ʚʨʝʤʝʥʠ ʛʦʜʘ ʠ ʧʣʦʱʘʜʠ ʧʘʨʢʘ. ʇʦʩʤʦʪʨʠʤ, ʧʦʜʪʚʝʨʜʷʪʩʷ ʣʠ 
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ʥʝʢʦʪʦʨʳʝ ʠʟ ʵʪʠʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʜʣʷ ʧʘʨʢʦʚʳʭ ʪʝʨʨʠʪʦʨʠʡ ʛʦʨʦʜʘ ʄʦʩʢʚʘ ʧʦ ʜʘʥʥʳʤ ʢʦʩʤʠʯʝʩʢʠʭ 

ʩʥʠʤʢʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʩ ʨʘʜʠʦʤʝʪʨʘ MODIS. 

 

3.2.2. çʆʩʪʨʦʚʘ ʭʦʣʦʜʘè ʚ ʄʦʩʢʦʚʩʢʠʭ ʣʝʩʦʧʘʨʢʘʭ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʣʦʢʘʣʴʥʳʭ çʦʩʪʨʦʚʦʚ ʭʦʣʦʜʘè ʚʥʫʪʨʠ 

ʛʦʨʦʜʩʢʦʛʦ çʦʩʪʨʦʚʘ ʪʝʧʣʘè, ʩʚʷʟʘʥʥʳʭ ʩ ʧʘʨʢʦʚʳʤʠ ʪʝʨʨʠʪʦʨʠʷʤʠ ʚʥʫʪʨʠ ʛʦʨʦʜʘ.  

ɿʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ çʦʩʪʨʦʚʦʚ ʭʦʣʦʜʘè ʧʦ ʘʥʘʣʦʛʠʠ ʩ çʦʩʪʨʦʚʦʤ ʪʝʧʣʘè ʧʨʠʥʠʤʘʝʪʩʷ ʩʣʝʜʫʶʱʘʷ 

ʨʘʟʥʦʩʪʴ: 

ȹʊ = ʊʧ ï ʊʛ, ʛʜʝ                                     (8), 

ɻʜʝ ȹʊ ï ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʣʦʢʘʣʴʥʦʛʦ çʦʩʪʨʦʚʘ ʭʦʣʦʜʘè; ʊʧ ï ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʚʥʫʪʨʠ ʧʘʨʢʦʚ, ʪʦ ʝʩʪʴ, ʧʦ ʩʧʫʪʥʠʢʦʚʳʤ ʜʘʥʥʳʤ, ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʨʦʥ ʜʝʨʝʚʴʝʚ, ʘ ʪʘʢʞʝ 

ʣʝʩʥʦʛʦ ʧʦʜʨʦʩʪʘ, ʢʫʩʪʘʨʥʠʢʦʚʦʛʦ ʷʨʫʩʘ ʠʣʠ ʪʨʘʚʷʥʦʛʦ ʧʦʢʨʦʚʘ ʚ ʧʨʦʩʚʝʪʘʭ ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ 

ʜʝʨʝʚʴʷʤʠ; ʊʛ ï ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʝʨʭʥʦʩʪʠ ʦʩʪʘʣʴʥʦʡ ʯʘʩʪʠ ʛʦʨʦʜʘ, ʥʝ ʠʤʝʶʱʝʡ ʟʦʥʳ ʧʣʦʪʥʳʭ ʟʝʣʝʥʳʭ 

ʥʘʩʘʞʜʝʥʠʡ. 

ɼʣʷ ʨʘʩʯʝʪʘ ȹʊ, ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʚʳʷʚʠʪʴ ʚʩʝ ʣʝʩʦʧʘʨʢʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ, ʧʣʦʱʘʜʴ ʢʦʪʦʨʳʭ 

ʧʨʝʚʳʰʘʝʪ 0,5 ʢʤ2. ʊʘʢʦʡ ʚʳʙʦʨ ʧʣʦʱʘʜʠ ʩʚʷʟʘʥ ʩ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʨʘʟʨʝʰʝʥʠʝʤ ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʩʥʠʤʢʦʚ. ʏʪʦʙʳ ʚʣʠʷʥʠʝ ʧʘʨʢʘ ʧʨʦʷʚʠʣʦʩʴ ʚ ʩʨʝʜʥʝʡ ʪʝʤʧʝʨʘʪʫʨʝ ʧʠʢʩʝʣʷ ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʧʘʨʢ 

ʟʘʥʠʤʘʣ ʢʘʢ ʤʠʥʠʤʫʤ ʧʦʣʦʚʠʥʫ ʝʛʦ ʧʣʦʱʘʜʠ (1 ʢʤ2). ʆʯʝʚʠʜʥʦ, ʯʪʦ ʦʭʣʘʞʜʘʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʧʘʨʢʦʚ 

ʜʦʣʞʥʦ ʧʨʦʷʚʠʪʴʩʷ ʠʤʝʥʥʦ ʧʨʠ ʪʘʢʦʤ ʦʪʥʦʰʝʥʠʠ ʧʣʦʱʘʜʠ ʧʘʨʢʘ ʢ ʦʢʨʫʞʘʶʱʝʡ ʝʛʦ ʤʝʩʪʥʦʩʪʠ ʚ 

ʧʨʝʜʝʣʘʭ ʝʜʠʥʠʯʥʦʛʦ ʧʠʢʩʝʣʷ. ɻʨʘʥʠʮʳ ʧʘʨʢʦʚ ʦʧʨʝʜʝʣʷʣʠʩʴ ʧʦ ʜʘʥʥʳʤ ʤʦʟʘʠʢʠ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ, 

ʩ ʚʳʩʦʢʠʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʨʘʟʨʝʰʝʥʠʝʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʥʘ ɺʝʙ-ɻʀʉ GeoMixer [104]. ʊʦʯʥʦʩʪʴ ʚ 

ʦʧʨʝʜʝʣʝʥʠʠ ʛʨʘʥʠʮ ʧʘʨʢʦʚ ʚ ʩʦʟʜʘʥʥʦʤ ʚʝʢʪʦʨʥʦʤ ʩʣʦʝ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ Ñ20 ʤ. ɺ ʛʨʘʥʠʮʳ ʚʭʦʜʠʣʠ 

ʪʦʣʴʢʦ ʪʝʨʨʠʪʦʨʠʠ ʩ ʧʣʦʪʥʳʤʠ ʟʝʣʝʥʳʤʠ ʥʘʩʘʞʜʝʥʠʷʤʠ. ɺʩʝ ʢʨʫʧʥʳʝ ʧʦʣʷʥʳ, ʧʨʦʩʝʢʠ ʠ ʦʪʜʝʣʴʥʳʝ 

ʟʜʘʥʠʷ ʪʱʘʪʝʣʴʥʦ ʚʳʨʝʟʘʣʠʩʴ. ʇʨʠʤʝʨʳ ʧʨʦʚʝʜʝʥʠʷ ʛʨʘʥʠʮ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 3.2.  

 

 

ʈʠʩ. 3.2 ʇʨʠʤʝʨʳ ʧʨʦʚʝʜʝʥʠʷ ʛʨʘʥʠʮ ʣʝʩʦʧʘʨʢʦʚʳʭ ʟʦʥ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 20 ʤʝʪʨʦʚ. ɸ ïʖʞʥʘʷ ʛʨʘʥʠʮʘ ʧʘʨʢʘ 

ɸʣʸʰʢʠʥʩʢʠʡ ʣʝʩ; ɹ ï ʟʘʧʘʜʥʘʷ ʛʨʘʥʠʮʘ ʧʘʨʢʘ ʎʘʨʠʮʳʥʦ; ɺ ï ʉʝʚʝʨʥʘʷ ʛʨʘʥʠʮʘ ʌʠʣʸʚʩʢʦʛʦ ʧʘʨʢʘ ʥʘ ʙʝʨʝʛʫ ʨ. ʄʦʩʢʚʳ  
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ʅʘ ʨʠʩ 3.2ɸ ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ ʶʞʥʦʡ ʛʨʘʥʠʮʳ ʧʘʨʢʘ ɸʣʸʰʢʠʥʩʢʠʡ ʣʝʩ, ʥʘ ʢʦʪʦʨʦʤ ʚʠʜʥʦ, ʯʪʦ ʦʥʘ 

ʧʨʦʚʦʜʠʣʘʩʴ ʯʝʪʢʦ ʧʦ ʢʦʥʪʫʨʫ ʜʨʝʚʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʩ ʫʯʝʪʦʤ ʦʪʜʝʣʴʥʳʭ ʧʦʣʷʥ ʠ ʜʘʞʝ, ʦʪʜʝʣʴʥʦ 

ʩʪʦʷʱʠʭ ʚ ʛʫʱʝ ʧʘʨʢʘ, ʟʜʘʥʠʡ. ɻʨʘʥʠʮʘ ʤʝʞʜʫ ʠʩʢʫʩʩʪʚʝʥʥʳʤʠ ʧʦʚʝʨʭʥʦʩʪʷʤʠ ʠ ʜʨʝʚʝʩʥʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ. 3.2ɹ, ʛʜʝ ʦʪʦʙʨʘʞʘʝʪʩʷ ʯʘʩʪʴ ʟʘʧʘʜʥʦʡ ʛʨʘʥʠʮʳ ʥʘ ʩʝʚʝʨʝ ʧʘʨʢʘ 

ʎʘʨʠʮʳʥʦ. ɻʨʘʥʠʮʘ ʤʝʞʜʫ ʨʝʯʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʠ ʧʘʨʢʦʤ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ. 3.2ɺ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 

ʚʳʜʝʣʝʥʠʝ ʛʨʘʥʠʮ ʧʨʦʠʩʭʦʜʠʣʦ ʣʠʙʦ ʧʦ ʢʦʥʪʫʨʘʤ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ ʠʣʠ, ʢʘʢ ʤʦʞʥʦ ʫʚʠʜʝʪʴ, ʧʦ ʛʨʘʥʠʮʘʤ 

ʧʦʡʤʝʥʥʳʭ ʧʦʣʷʥ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ʙʳʣʦ ʚʳʜʝʣʝʥʦ 28 ʣʝʩʦʧʘʨʢʦʚʳʭ ʪʝʨʨʠʪʦʨʠʡ (ʪʘʙʣ. 3.2), ʦʙʱʝʡ 

ʧʣʦʱʘʜʴʶ ʦʢʦʣʦ 124 ʢʤ2. ʅʘʠʙʦʣʴʰʫʶ ʧʣʦʱʘʜʴ ʠʤʝʝʪ ʥʘʮʠʦʥʘʣʴʥʳʡ ʧʘʨʢ ʃʦʩʠʥʳʡ ʦʩʪʨʦʚ, ʘ ʠʤʝʥʥʦ 

ʝʛʦ ʯʘʩʪʴ ʚ ʧʨʝʜʝʣʘʭ ʛʦʨʦʜʘ, ʚʤʝʩʪʝ ʩ ʧʘʨʢʦʤ ʉʦʢʦʣʴʥʠʢʠ (38,8 ʢʤ2), ʘ ʩʘʤʦʡ ʤʘʣʝʥʴʢʦʡ ʟʝʣʝʥʦʡ ʟʦʥʦʡ 

ʦʢʘʟʘʣʦʩʴ ɺʘʛʘʥʴʢʦʚʩʢʦʝ ʢʣʘʜʙʠʱʝ (0,51 ʢʤ2).  

 

ʊʘʙʣ. 3.2 ʃʝʩʦʧʘʨʢʠ ʄʦʩʢʚʳ, ʧʨʠʥʷʪʳʝ ʢ ʘʥʘʣʠʟʫ ʠ ʠʭ ʧʣʦʱʘʜʴ 

ˉʧ/ʧ ʇʘʨʢ 
ʇʣʦʱʘʜʴ, 

ʢʤ2 
ˉʧ/ʧ ʇʘʨʢ 

ʇʣʦʱʘʜʴ, 

ʢʤ2 

1 ɺʘʛʘʥʴʢʦʚʩʢʦʝ ʢʣʘʜʙʠʱʝ  0,51 15 ʇʘʨʢ ɺʦʨʦʙʴʸʚʳ ʛʦʨʳ 2,54 

2 ɹʨʘʪʮʝʚʩʢʠʡ ʧʘʨʢ 0,54 16 ʌʠʣʸʚʩʢʠʡ ʧʘʨʢ 2,60 

3 ʂʫʟʴʤʠʥʩʢʦʝ ʢʣʘʜʙʠʱʝ 0,56 17 ʇʘʨʢ ʊʨʦʧʦʨʸʚʦ 2,64 

4 ʃʠʘʥʦʟʦʚʩʢʠʡ ʧʠʪʦʤʥʠʢ 0,62 18 ɺʦʩʪʨʷʢʦʚʩʢʦʝ ʢʣʘʜʙʠʱʝ 2,67 

5 ʅʝʩʢʫʯʥʳʡ ʩʘʜ 0,67 19 

ʇʘʨʢ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʘʢʘʜʝʤʠʠ ʠʤ. ʂ.ɸ. 

ʊʠʤʠʨʷʟʝʚʘ 

2,68 

6 ʇʘʨʢ ʃʠʘʥʦʟʦʚʩʢʠʡ 0,75 20 ʃʝʩʦʧʘʨʢ ʂʫʩʢʦʚʦ 3,12 

7 ʃʝʩʦʧʘʨʢ ʏʝʨʪʘʥʦʚʦ 0,82 21 ɸʣʸʰʢʠʥʩʢʠʡ ʣʝʩ 3,39 

8 ʍʠʤʢʠʥʩʢʠʡ ʧʘʨʢ 0,83 22 ɹʦʪʘʥʠʯʝʩʢʠʡ ʩʘʜ 4,35 

9 ʇʘʨʢ ɺʦʩʪʦʯʥʦʝ ʀʟʤʘʡʣʦʚʦ 0,94 23 ʇʘʨʢ ʎʘʨʠʮʳʥʦ 4,56 

10 ʇʘʨʢ ʆʙʨʫʯʸʚʦ 0,94 24 ʇʘʨʢ ʈʫʙʣʸʚʩʢʠʡ 8,00 

11 ʇʘʨʢ ɹʫʪʦʚʦ 1,32 25 ʇʘʨʢ ʂʫʟʴʤʠʥʢʠ 8,65 

12 ʃʝʩʦʧʘʨʢ ʇʦʢʨʦʚʩʢʦʝ-ɻʣʝʙʦʚʦ 1,88 26 ɹʠʪʮʝʚʩʢʠʡ ʧʘʨʢ 11,67 

13 ʉʝʨʝʙʨʷʥʳʡ ʙʦʨ 2,31 27 ʇʘʨʢ ʀʟʤʘʡʣʦʚʦ 13,12 

14 ʇʘʨʢ ʊʸʧʣʳʡ ʩʪʘʥ 2,53 28 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʧʘʨʢ 

ʃʦʩʠʥʳʡ ʦʩʪʨʦʚ+ʇʘʨʢ 

ʉʦʢʦʣʴʥʠʢʠ 

38,80 

 

ʊʨʠ ʩʘʤʳʝ ʤʘʣʝʥʴʢʠʝ ʟʦʥʳ: ɺʘʛʘʥʴʢʦʚʩʢʦʝ ʢʣʘʜʙʠʱʝ (ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʮʝʥʪʨʝ ʛʦʨʦʜʘ 

ʚ ʧʨʝʜʝʣʘʭ ʧʣʦʪʥʦ ʟʘʩʪʨʦʝʥʥʦʛʦ ʉʘʜʦʚʦʛʦ ʂʦʣʴʮʘ), ɹʨʘʪʮʝʚʩʢʠʡ ʧʘʨʢ (ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʝ ʄʦʩʢʚʳ ʥʘ 

ʛʨʘʥʠʮʝ ʩ ʄʂɸɼ) ʠ ʂʫʟʴʤʠʥʩʢʦʝ ʢʣʘʜʙʠʱʝ (ʥʘ ʶʛʦ-ʚʦʩʪʦʢʝ ʩʪʦʣʠʮʳ, ʥʘʭʦʜʷʱʠʝʩʷ ʧʦʙʣʠʟʦʩʪʠ ʦʪ ʞʠʣʦʛʦ 

ʢʚʘʨʪʘʣʘ ʩ ʧʣʦʪʥʦʡ ʚʳʩʦʪʥʦʡ ʟʘʩʪʨʦʡʢʦʡ) ʤʦʛʫʪ ʚʳʟʚʘʪʴ ʥʝʢʦʪʦʨʳʝ ʩʦʤʥʝʥʠʷ ʚ ʚʳʙʦʨʝ ʠʭ ʚ ʢʘʯʝʩʪʚʝ 

ʟʝʣʝʥʳʭ ʟʦʥ, ʦʩʦʙʝʥʥʦ ʵʪʦ ʢʘʩʘʝʪʩʷ ʢʣʘʜʙʠʱ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʘʜʛʨʦʙʥʳʭ ʧʣʠʪ ʠ 

ʙʝʪʦʥʥʳʭ ʧʦʢʨʳʪʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʢʣʘʜʙʠʱʘ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʫʤʝʥʴʰʝʥʠʶ ʦʭʣʘʞʜʘʶʱʝʛʦ ʵʬʬʝʢʪʘ 
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ʧʘʨʢʘ. ʊʘʢ ʣʠ ʵʪʦ, ʤʳ ʦʙʩʫʜʠʤ ʥʠʞʝ. ʆʜʥʘʢʦ ʥʘ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʘʭ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʧʦʨʪʘʣʝ [90], 

ʵʪʠ ʟʝʣʝʥʳʝ ʟʦʥʳ ʚʳʛʣʷʜʷʪ ʢʘʢ ʜʦʩʪʘʪʦʯʥʦ ʧʣʦʪʥʳʝ ʜʨʝʚʝʩʥʳʝ ʥʘʩʘʞʜʝʥʠʷ (ʨʠʩ. 3.3).  

ɺʩʝ 28 ʧʘʨʢʦʚʳʝ ʟʦʥʳ ʄʦʩʢʚʳ ʩ ʧʣʦʱʘʜʴʶ ʥʝ ʤʝʥʝʝ 0,5 ʢʤ2 ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ. 3.4. ʂʘʢ ʤʦʞʥʦ 

ʫʚʠʜʝʪʴ, ʦʥʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʧʦ ʛʦʨʦʜʫ ʥʝʨʘʚʥʦʤʝʨʥʦ. ɹʦʣʴʰʘʷ ʠʭ ʯʘʩʪʴ ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʥʘ ʛʨʘʥʠʮʘʭ 

ʛʦʨʦʜʘ ʚʙʣʠʟʠ ʄʂɸɼ. ɺ ʮʝʥʪʨʘʣʴʥʦʡ ʞʝ ʯʘʩʪʠ ʛʦʨʦʜʘ ʥʘʭʦʜʠʪʩʷ ʚʩʝʛʦ 4 ʧʘʨʢʘ ï ɺʦʨʦʙʴʸʚʳ ʛʦʨʳ, 

ɺʘʛʘʥʴʢʦʚʩʢʦʝ ʢʣʘʜʙʠʱʝ, ɻʣʘʚʥʳʡ ɹʦʪʘʥʠʯʝʩʢʠʡ ʩʘʜ ʠ ʧʘʨʢ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʘʢʘʜʝʤʠʠ ʠʤ. ʂ.ɸ. 

ʊʠʤʠʨʷʟʝʚʘ. ʊʘʢʞʝ ʙʣʠʟʢʦ ʢ ʮʝʥʪʨʫ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʯʘʩʪʴ ʧʘʨʢʘ ʉʦʢʦʣʴʥʠʢʠ.  

 

 

ʈʠʩ. 3.3 ɺʠʜ ʩʚʝʨʭʫ ʥʘ ʂʫʟʴʤʠʥʩʢʦʝ (ʩʣʝʚʘ) ʠ ɺʘʛʘʥʴʢʦʚʩʢʦʝ (ʩʧʨʘʚʘ) ʢʣʘʜʙʠʱʘ 

 

ʈʠʩ. 3.4 ɺʝʢʪʦʨʥʳʡ ʩʣʦʡ ʚʩʝʭ ʣʝʩʦʧʘʨʢʦʚ ʄʦʩʢʚʳ ʩ ʧʣʦʱʘʜʴʶ ʙʦʣʝʝ 0,5 ʢʤ2. ʂʨʘʩʥʳʤ ʮʚʝʪʦʤ ʦʪʦʙʨʘʞʝʥʘ ʪʨʘʜʠʮʠʦʥʥʘʷ 

ʜʦ 2012 ʛ. ʛʨʘʥʠʮʘ ʄʦʩʢʚʳ, ʩʠʥʠʤ ï ʛʨʘʥʠʮʳ ʧʘʨʢʦʚ. ʎʠʬʨʘʤʠ ʦʙʦʟʥʘʯʝʥʳ ʧʷʪʴ ʥʘʠʙʦʣʴʰʠʭ ʧʦ ʧʣʦʱʘʜʠ ʧʘʨʢʦʚ: 1 ï ʃʦʩʠʥʳʡ 

ʦʩʪʨʦʚ + ʧʘʨʢ ʉʦʢʦʣʴʥʠʢʠ; 2 ï ʀʟʤʘʡʣʦʚʩʢʠʡ ʣʝʩʦʧʘʨʢ; 3 ï ɹʠʪʮʝʚʩʢʠʡ ʧʘʨʢ; 4 ï ʇʘʨʢ ʂʫʟʴʤʠʥʢʠ; 5 - ʇʘʨʢ ʈʫʙʣʸʚʩʢʠʡ. 


























































































































































































