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ɺʚʝʜʝʥʠʝ ʠ ʦʙʱʠʡ ʦʙʟʦʨ 

 

ʎʝʥʪʨʘʣʴʥʘʷ ɸʟʠʷ (ʎɸ), ʧʦʜ ʢʦʪʦʨʦʡ ʤʳ ʧʦʜʨʘʟʫʤʝʚʘʝʤ ʨʝʛʠʦʥ, ʢʫʜʘ ʚʭʦʜʷʪ 
ʂʘʟʘʭʩʪʘʥ, ʂʳʨʛʳʟʩʪʘʥ, ʊʘʜʞʠʢʠʩʪʘʥ, ʊʫʨʢʤʝʥʠʩʪʘʥ ʠ ʋʟʙʝʢʠʩʪʘʥ, ʩ ʝʝ ʩʣʦʞʥʳʤ 
ʢʦʥʪʨʘʩʪʥʳʤ ʨʝʣʴʝʬʦʤ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʜʝʘʣʴʥʫʶ ʧʨʠʨʦʜʥʫʶ ʣʘʙʦʨʘʪʦʨʠʶ 
ʤʠʨʦʚʦʛʦ ʫʨʦʚʥʷ ʜʣʷ ʠʟʫʯʝʥʠʷ ʚʥʫʪʨʠʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʛʝʦʧʨʦʮʝʩʩʦʚ. 
ʍʘʨʘʢʪʝʨʠʟʫʷʩʴ ʚʝʩʴʤʘ ʘʢʪʠʚʥʳʤ ʚʦʜʦʦʙʤʝʥʦʤ ʚ ʝʝ ʥʘʠʙʦʣʝʝ ʚʦʟʚʳʰʝʥʥʳʭ 
ʯʘʩʪʷʭ, ʜʘʥʥʳʡ ʨʝʛʠʦʥ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʘʪʤʦʩʬʝʨʥʳʝ ʪʝʧʣʦʚʳʝ ʧʨʦʮʝʩʩʳ, 
ʧʦʛʦʜʫ, ʢʣʠʤʘʪ ʠ ʚʦʜʥʳʡ ʮʠʢʣ ʧʦ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ɸʟʠʠ ʠ ʚ ʛʣʦʙʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ. 
ɸʢʪʠʚʥʳʝ ʩʦʚʨʝʤʝʥʥʳʝ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ 
ʧʨʦʜʦʣʞʘʶʱʠʤʩʷ ʛʦʨʦʦʙʨʘʟʦʚʘʥʠʝʤ, ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ɸʟʠʠ, 
ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʚʳʩʦʢʫ  ʁʩʝʡʩʤʠʯʥʦʩʪ ɹʵʪʦʛʦ ʨʝʛʠʦʥʘ. 

ʇʦʩʣʝʜʩʪʚʠʷ ʪʘʢʦʡ ʧʦʚʳʰʝʥʥʦʡ ʜʠʥʘʤʠʢʠ ʚ ʨʝʛʠʦʥʘʣʴʥʦʤ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʠ 
ʘʪʤʦʩʬʝʨʥʦʤ ʨʝʞʠʤʝ ʚʳʨʘʞʝʥʳ ʚ ʯʘʩʪʦʤ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʚ ʎʝʥʪʨʘʣʴʥʦʡ  ɸʟʠʠ 
ʧʨʠʨʦʜʥʳʭ ʙʝʜʩʪʚʠʡ, ʪʘʢʠʭ ʢʘʢ ʟʝʤʣʝʪʨʷʩʝʥʠʷ, ʥʘʚʦʜʥʝʥʠʷ, ʦʧʦʣʟʥʠ, ʧʨʦʨʳʚʳ 
ʣʝʜʥʠʢʦʚʳʭ ʦʟʝʨ, ʩʝʣʠ, ʟʘʩʫʭʠ ʠ ʜʨ. ʆʥʠ, ʧʦʤʠʤʦ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ ʨʝʛʠʦʥʘʣʴʥʳʭ  
ʬʘʢʪʦʨʦʚ, ʦʪʯʘʩʪʠ ʩʚʷʟʘʥʳ ʩ ʷʚʣʝʥʠʷʤʠ ʛʣʦʙʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ, ʦʪʯʘʩʪʠ ʚʳʟʚʘʥʳ 
ʨʘʩʰʠʨʝʥʠʝʤ ʯʝʣʦʚʝʯʝʩʢʦʡ ʠʥʞʝʥʝʨʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʕʪʠ ʧʨʠʨʦʜʥʳʝ ʠ 
ʧʨʠʨʦʜʥʦ-ʪʝʭʥʦʛʝʥʥʳʝ ʙʝʜʩʪʚʠʷ  ʚʣʝʢʫʪ ʟʘ ʩʦʙʦʡ ʛʠʙʝʣʴ ʣʶʜʝʡ,  ʤʘʪʝʨʠʘʣʴʥʳʝ ʠ 
ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʪʝʨʠ, ʩʦʟʜʘʶʪ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ, ʠ ʠʤʝʶʪ ʩʠʣʴʥʦʝ 
ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʠ ʙʣʘʛʦʩʦʩʪʦʷʥʠʝ ʦʙʱʝʩʪʚʘ ʚ 
ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ. 

ʆʮʝʥʢʘ ʨʠʩʢʘ, ʦʪʥʦʩʷʱʘʷʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʢ ʣʶʙʦʤʫ ʠʟ ʧʨʠʨʦʜʥʳʭ ʠʣʠ 
ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʚ ʎɸ, ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʢʘ 
ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʤʝʨ ʠʤʝʶʪ ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʟ-ʟʘ ʧʦʩʣʝʜʫʶʱʝʛʦ 
ʚʦʟʜʝʡʩʪʚʠʷ ʪʘʢʠʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʦʙʱʝʩʪʚʦ, ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ 
ʩʪʨʘʥʘʤʠ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘ ʧʦʣʠʪʠʯʝʩʢʫʶ ʩʪʘʙʠʣʴʥʦʩʪʴ ʚ ʨʝʛʠʦʥʝ. ʂʨʦʤʝ 
ʵʪʦʛʦ, ʟʘʯʘʩʪʫʶ, ʧʨʠʨʦʜʥʳʝ ʧʨʦʮʝʩʩʳ ʠ ʢʘʪʘʩʪʨʦʬʳ ʠʤʝʶʪ ʪʨʠʛʛʝʨʥʳʡ ʵʬʬʝʢʪ, 
ʧʨʠʚʦʜʷʱʠʡ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ  ʢʘʩʢʘʜʘ ʜʨʫʛʠʭ ʷʚʣʝʥʠʡ; ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʩʪʦʡ 
ʘʥʘʣʠʟ ʨʠʩʢʘ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʠʟʫʯʝʥʠʝ ʷʚʣʝʥʠʡ ʚ ʦʪʜʝʣʴʥʦʩʪʠ, ʙʝʟ ʩʚʷʟʠ ʠʭ 
ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʤʦʞʝʪ ʙʳʪʴ ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʜʣʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʢʦʥʝʯʥʳʤ 
ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤ ʣʠʮʘʤ  ʨʝʘʣʠʩʪʠʯʥʦʛʦ ʩʮʝʥʘʨʠʷ. ʇʦʵʪʦʤʫ, 
ʢʦʥʮʝʧʮʠʷ ʘʥʘʣʠʟʘ ʤʫʣʴʪʠʨʠʩʢʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʝʘʣʠʟʘʮʠʠ ʥʘʫʯʥʦʡ ʧʨʦʛʨʘʤʤʳ ʠ 
ʜʨʫʛʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚʳʧʦʣʥʷʝʤʦʡ  ʎɸʀʀɿ. 

ʄʥʦʛʠʝ ʫʯʝʥʳʝ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʚʦ ʚʩʝʤ  ʤʠʨʝ ʥʘʯʘʣʠ ʩʦʟʜʘʚʘʪʴ ʥʘ ʫʨʦʚʥʝ 
ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʥʦʚʳʝ ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʳʝ ʧʨʦʛʨʘʤʤʳ 
ʥʘʙʣʶʜʝʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʝʨʝʜʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʪʝʤ ʩʘʤʳʤ ʨʘʩʰʠʨʷʷ 
ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʨʘʤʢʠ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʩʠʩʪʝʤʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʥʘʙʣʶʜʝʥʠʡ 
ʠ ʩʙʦʨʘ ʜʘʥʥʳʭ, ʩʦʟʜʘʥʠʷ ʙʘʟ ʜʘʥʥʳʭ;  ʫʣʫʯʰʝʥʠʷ ʧʦʥʠʤʘʥʠʷ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 
ʦʩʥʦʚʥʳʭ ʧʨʠʨʦʜʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʨʝʛʠʦʥʝ. ɺ ʵʪʦʤ ʘʩʧʝʢʪʝ 
ʢʣʶʯʝʚʘʷ ʨʦʣʴ ʤʦʞʝʪ ʧʨʠʥʘʜʣʝʞʘʪʴ ʎɸʀʀɿ. ʎɸʀʀɿ ʜʦʣʞʝʥ ʩʪʘʪʴ ʨʝʛʠʦʥʘʣʴʥʳʤ 
ʮʝʥʪʨʦʤ, ʥʘʧʨʘʚʣʝʥʥʳʤ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʩʦʢʨʘʱʝʥʠʷ ʨʠʩʢʘ ʠ 
ʧʦʩʣʝʜʩʪʚʠʡ ʧʨʠʨʦʜʥʳʭ ʙʝʜʩʪʚʠʡ. ʎɸʀʀɿ ʜʦʣʞʝʥ ʩʪʘʪʴ ʚ ʙʫʜʫʱʝʤ ʢʦʤʧʝʪʝʥʪʥʳʤ 
ʠ ʥʘʜʝʞʥʳʤ ʨʝʛʠʦʥʘʣʴʥʳʤ ʧʘʨʪʥʝʨʦʤ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʦʚ ʠ 
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ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʝ ʪʦʣʴʢʦ ʚ ʂʳʨʛʳʟʩʪʘʥʝ, ʥʦ ʠ ʚʦ ʚʩʝʤ ʎʝʥʪʨʘʣʴʥʦ-ɸʟʠʘʪʩʢʦʤ 
ʨʝʛʠʦʥʝ. ɺ ʯʘʩʪʥʦʩʪʠ, ʎɸʀʀɿ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʢʘʟʘʪʴ ʩʫʱʝʩʪʚʝʥʥʫʶ 
ʪʝʭʥʠʯʝʩʢʫʶ ʧʦʜʜʝʨʞʢʫ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 
ʥʘʫʯʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠʥʩʪʠʪʫʪʦʚ. ɺ ʜʦʧʦʣʥʝʥʠʠ, ʎɸʀʀɿ 
ʤʦʞʝʪ ʪʘʢʞʝ ʩʦʜʝʡʩʪʚʦʚʘʪʴ ʤʝʞʜʫʥʘʨʦʜʥʦʤʫ ʩʦʪʨʫʜʥʠʯʝʩʪʚʫ, ʧʫʪʝʤ 
ʫʩʪʘʥʦʚʣʝʥʠʷ ʧʘʨʪʥʝʨʩʢʠʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʩʪʨʘʥʘʤʠ, ʠʥʩʪʠʪʫʪʘʤʠ ʠ 
ʤʠʥʠʩʪʝʨʩʪʚʘʤʠ ʎɸ. ʅʝ ʤʝʥʝʝ ʚʘʞʥʳʤ ʤʦʤʝʥʪʦʤ, ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ  ʎɸʀʀɿ ʤʦʞʝʪ 
ʩʪʘʪʴ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ ʮʝʥʪʨʦʤ ʜʣʷ ʦʙʫʯʝʥʠʷ ʫʯʝʥʳʭ, ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʠ ʚʝʜʫʱʠʭ 
ʩʧʝʮʠʘʣʠʩʪʦʚ ʠʟ  ʩʪʨʘʥ ʎɸ, ʩʣʫʞʠʪʴ ʫʢʨʝʧʣʝʥʠʶ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʩ 
ʫʥʠʚʝʨʩʠʪʝʪʘʤʠ ʠ ʘʢʘʜʝʤʠʯʝʩʢʠʤʠ ʠʥʩʪʠʪʫʪʘʤʠ.  

ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʧʨʦʛʨʘʤʤʘ  

ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʧʨʦʛʨʘʤʤʘ ʎɸʀʀɿ ʥʘ ʧʝʨʠʦʜ 2012-2013ʛʛ. (R&D 
PROG 12/13), ʩʬʦʢʫʩʠʨʦʚʘʥʘ ʥʘ ʯʝʪʳʨʝʭ ʧʨʠʦʨʠʪʝʪʥʳʭ ʪʝʤʘʭ, ʷʚʣʷʶʱʠʭʩʷ 
ʟʥʘʯʠʤʳʤʠ ʜʣʷ ʎɸ ʨʝʛʠʦʥʘ: 

I. ɻʝʦʜʠʥʘʤʠʢʘ ʠ ʛʝʦʨʠʩʢʠ; 

II. ʂʣʠʤʘʪ,  ʚʦʜʘ ʠ ʣʝʜʥʠʢʠ; 

III. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʠ ʤʦʥʠʪʦʨʠʥʛʦʚʳʝ ʩʠʩʪʝʤʳ; 

IV. ʈʘʟʚʠʪʠʝ ʧʦʪʝʥʮʠʘʣʘ. 

 

ʀʥʩʪʠʪʫʪ ʦʧʨʝʜʝʣʠʣ ʟʘʜʘʯʠ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʨʝʰʝʥʳ ʚ ʜʦʣʛʦʩʨʦʯʥʦʡ 
ʧʝʨʩʧʝʢʪʠʚʝ, ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ ʧʝʨʝʜʦʚʦʡ ʥʘʫʯʥʦʡ ʤʦʥʠʪʦʨʠʥʛʦʚʦʡ 
ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ, ʵʪʦ: 

ʘ) ʠʟʫʯʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʛʣʦʙʘʣʴʥʳʭ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʠ ʠʭ ʚʣʠʷʥʠʝ ʥʘ 
ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ; 

ʙ) ʤʦʥʠʪʦʨʠʥʛ ʦʧʘʩʥʳʭ ʧʨʠʨʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʷʚʣʝʥʠʡ, ʦʮʝʥʢʘ ʤʫʣʴʪʠ ʨʠʩʢʦʚ, 
ʩʥʠʞʝʥʠʝ ʫʷʟʚʠʤʦʩʪʠ ʦʪ ʢʘʪʘʩʪʨʦʬ, ʚʢʣʶʯʘʷ ʨʘʟʨʘʙʦʪʢʫ ʠ ʦʙʦʩʥʦʚʘʥʠʝ 
ʪʝʭʥʦʣʦʛʠʡ ʨʘʥʥʝʛʦ ʦʧʦʚʝʱʝʥʠʷ; 

ʚ) ʧʨʠʢʣʘʜʥʳʝ ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ, ʛʝʦʜʠʥʘʤʠʢʠ ʠ 
ʛʝʦʢʘʪʘʩʪʨʦʬ; ʚʦʜʥʳʭ ʠ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʚʢʣʶʯʘʷ ʠʟʫʯʝʥʠʷ ʣʝʜʥʠʢʦʚ, ʨʝʢ, 
ʦʟʝʨ, ʚʦʜʦʭʨʘʥʠʣʠʱ, ʧʦʜʟʝʤʥʳʭ ʚʦʜ; 

ʛ) ʈʘʟʚʠʪʠʝ ʧʦʪʝʥʮʠʘʣʘ, ʦʙʨʘʟʦʚʘʥʠʝ, ʪʨʝʥʠʥʛʠ ʠ ʩʚʷʟʴ ʩ ʦʙʱʝʩʪʚʝʥʥʦʩʪʴʶ. 

ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʎɸʀʀɿ ʥʘʮʝʣʝʥʘ ʥʘ ʫʣʫʯʰʝʥʠʝ 
ʧʦʥʠʤʘʥʠʷ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʤʝʞʜʫ ʚʳʰʝ ʫʧʦʤʷʥʫʪʳʤʠ 
ʥʘʫʯʥʳʤʠ ʪʝʤʘʤʠ ʠ ʧʨʦʮʝʩʩʘʤʠ. ʇʦʵʪʦʤʫ ʚʘʞʥʦ ʩʣʝʜʦʚʘʪʴ ʢʦʤʧʣʝʢʩʥʦʤʫ 
(ʤʫʣʴʪʠʦʧʘʩʥʦʩʪʴ) ʧʦʜʭʦʜʫ ʜʣʷ ʎɸ ʨʝʛʠʦʥʘ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʜʦʣʞʥʘ ʙʳʪʴ 
ʚʳʨʘʙʦʪʘʥʘ ʫʩʪʦʡʯʠʚʘ  ̫ʩʪʨʘʪʝʛʠ ̫ʘʜʘʧʪʘʮʠʠ ʢ ʛʣʦʙʘʣʴʥʳʤ ʠʟʤʝʥʝʥʠʷʤ, ʢʘʢ ʚ 
ʧʣʘʥʝ ʠʟʤʝʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʦʙʱʝʩʪʚʘ, ʪʘʢ ʠ ʥʦʚʳʭ ʚʳʟʦʚʦʚ, 
ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʩʪʨʝʤʠʪʝʣʴʥʳʤ ʨʦʩʪʦʤ ʥʘʩʝʣʝʥʠʷ ʠ ʛʣʦʙʘʣʠʟʘʮʠʝʡ. ʇʦʤʠʤʦ ʵʪʠʭ 
ʦʙʱʠʭ ʮʝʣʝʡ,  ʚʘʞʥʦ ʪʘʢʞʝ ʠʤʝʪʴ ʥʝʟʘʚʠʩʠʤʫʶ ʛʨʫʧʧʫ ʫʯʝʥʳʭ ʚ ʦʙʣʘʩʪʠ ʥʘʫʢ ʦ 
ɿʝʤʣʝ,  ʚ ʯʘʩʪʥʦʩʪʠ ʜʣʷ ʦʢʘʟʘʥʠʷ ʢʦʥʩʫʣʴʪʘʮʠʦʥʥʳʭ ʫʩʣʫʛ ʦʙʱʝʩʪʚʝʥʥʦʤʫ ʠ 
ʧʦʣʠʪʠʯʝʩʢʦʤʫ ʩʝʢʪʦʨʫ ʧʦ ʧʣʘʥʠʨʫʝʤʳʤ ʛʝʦʪʝʭʥʠʯʝʩʢʠʤ ʧʨʦʝʢʪʘʤ ʚ ʎɸ ʨʝʛʠʦʥʝ, 
ʪʘʢʠʤ ʢʘʢ ʩʦʟʜʘʥʠʝ ʙʦʣʴʰʠʭ ɻʕʉ, ʧʣʦʪʠʥ, ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, 
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ʩʝʡʩʤʦʩʪʦʡʢʠʭ ʟʜʘʥʠʡ, ʠ ʪʘʢʠʭ ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʚʘʞʥʳʭ ʦʙʲʝʢʪʦʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, 
ʢʘʢ ʙʦʣʴʥʠʮʳ, ʰʢʦʣʳ, ʤʫʥʠʮʠʧʘʣʴʥʳʝ ʟʜʘʥʠʷ ʠ.ʪ.ʜ.  

ɺʘʞʥʫʶ ʠ ʛʣʘʚʥʫʶ ʯʘʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʩʬʝʨʘʭ ʟʘʥʠʤʘʝʪ 
ʜʦʣʛʦʩʨʦʯʥʘʷ ʨʘʙʦʪʘ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʥʘʫʯʥʳʭ ʫʩʣʫʛ ʥʝ ʪʦʣʴʢʦ ʥʘʫʯʥʳʤ 
ʩʦʦʙʱʝʩʪʚʘʤ, ʥʦ ʠ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ.  

 ʈʘʙʦʪʘ ʠ ʜʦʣʛʦʩʨʦʯʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʩʝʪʠ ʩʪʘʥʮʠʡ ʤʦʥʠʪʦʨʠʥʛʘ ʟʘ 
ʧʨʦʮʝʩʩʘʤʠ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʩʝʡʩʤʠʯʝʩʢʠʝ, 
ʛʝʦʜʝʟʠʯʝʩʢʠʝ, ʛʝʦʵʣʝʢʪʨʠʯʝʩʢʠʝ ʠ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʩʪʘʥʮʠʠ ʧʦ 
ʚʩʝʡ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ ʠ ʠʥʪʝʛʨʠʨʦʚʘʥʠʝ ʵʪʠʭ ʩʝʪʝʡ ʚ ʛʣʦʙʘʣʴʥʳʝ 
ʩʠʩʪʝʤʳ. ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʵʪʦʤʫ, ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʶʪ 
ʜʠʩʪʘʥʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʩʧʫʪʥʠʢʦʚʳʝ ʠʟʦʙʨʘʞʝʥʠʷ ʩ ʚʳʩʦʢʠʤ 
ʨʘʟʨʝʰʝʥʠʝʤ, ʘ ʪʘʢ ʞʝ ʨʘʜʘʨʥʳʝ ʠ ʠʥʪʝʨʬʝʨʦʤʝʪʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ,  ʟʘ ʩʯʝʪ 
ʯʝʛʦ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʧʣʦʱʘʜʠ, ʦʭʚʘʯʝʥʥʳʝ   ʤʦʥʠʪʦʨʠʥʛʦʤ ʦʢʨʫʞʘʶʱʝʡ 
ʩʨʝʜʳ ʠ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ.         

 ʌʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʦʙʲʝʜʠʥʝʥʥʦʡ ʛʝʦʙʘʟʳ ʜʘʥʥʳʭ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 
ʩʠʩʪʝʤʳ ʥʘ ʦʩʥʦʚʝ ʦʪʢʨʳʪʦʛʦ ʜʦʩʪʫʧʘ ʢ ʟʥʘʯʠʤʳʤ ʜʘʥʥʳʤ, ʢʘʨʪʘʤ ʠ 
ʠʥʬʦʨʤʘʮʠʠ ʚʘʞʥʦʡ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ.  

 ʂʦʥʩʫʣʴʪʘʪʠʚʥʳʝ ʫʩʣʫʛʠ ʜʣʷ ʣʠʮ, ʧʨʠʥʠʤʘʶʱʠʭ ʨʝʰʝʥʠʷ ʠ 
ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ.  

ʈʘʙʦʪʳ ʧʦ ʤʦʥʠʪʦʨʠʥʛʫ ʥʘʮʝʣʝʥʳ ʥʘ ʨʘʩʰʠʨʝʥʠʝ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ 
ʩʠʩʪʝʤʳ ʩʙʦʨʘ ʜʘʥʥʳʭ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʛʜʝ ʩʘʤʦʡ ʛʣʘʚʥʦʡ ʮʝʣʴʶ 
ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʩʠʩʪʝʤʳ ʙʳʩʪʨʦʛʦ ʨʝʘʛʠʨʦʚʘʥʠʷ ʠ ʨʘʥʥʝʛʦ ʦʧʦʚʝʱʝʥʠʷ ʧʨʠ 
ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʣʶʙʳʭ ʪʠʧʦʚ ʦʧʘʩʥʦʩʪʠ, ʪʘʢʠʭ, ʢʘʢ ʟʝʤʣʝʪʨʷʩʝʥʠʷ, ʦʧʦʣʟʥʠ, 
ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʦʧʘʩʥʦʩʪʠ, ʠʣʠ ʚʳʟʚʘʥʥʳʝ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ 
ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ɺʘʞʥʳʤ ʤʦʤʝʥʪʦʤ ʚ ʧʨʦʚʝʜʝʥʠʠ ʜʘʥʥʳʭ ʨʘʙʦʪ ʙʫʜʝʪ 
ʨʘʟʨʘʙʦʪʢʘ ʧʨʝʜʣʦʞʝʥʠʡ ʧʦ ʤʝʨʘʤ ʜʣʷ  ʩʥʠʞʝʥʠʷ ʨʠʩʢʘ ʠ ʫʱʝʨʙʘ ʦʪ ʩʪʠʭʠʡʥʳʭ 
ʙʝʜʩʪʚʠʡ, ʘ ʪʘʢ ʞʝ ʨʘʟʨʘʙʦʪʢʘ ʤʝʨ ʧʦ ʛʦʪʦʚʥʦʩʪʠ ʩʦʚʤʝʩʪʥʦ ʩ ʦʨʛʘʥʘʤʠ 
ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʚ ʎʝʥʪʨʘʣʴʥʦʡ 
ɸʟʠʠ. ʕʪʦ ʙʫʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʧʨʠ ʘʢʪʠʚʥʦʤ ʧʨʠʚʣʝʯʝʥʠʠ ʛʨʫʧʧʳ ʧʦ ʨʘʟʚʠʪʠʶ 
ʧʦʪʝʥʮʠʘʣʘ ʚ ʎɸʀʀɿ.   

ɺʧʝʨʚʳʝ ʚ ʥʘʫʯʥʫʶ ʧʨʦʛʨʘʤʤʫ ʚʚʦʜʠʪʩʷ ʢʦʤʧʦʥʝʥʪ ʧʦ ʦʮʝʥʢʝ ʚʦʟʜʝʡʩʪʚʠʡ 
ʠʟʤʝʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʥʘ ʩʦʮʠʦ-
ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ. ʉʦʛʣʘʩʥʦ ʧʨʦʛʥʦʟʘʤ, ʧʦʩʣʝʜʩʪʚʠʷ ʠʟʤʝʥʯʠʚʦʩʪʠ ʢʣʠʤʘʪʘ 
ʦʢʘʞʫʪ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ, ʩʝʣʴʩʢʦʝ ʠ ʣʝʩʥʦʝ ʭʦʟʷʡʩʪʚʦ, 
ʵʥʝʨʛʝʪʠʢʫ ʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ, ʵʪʦ ʚʝʨʦʷʪʥʦ, ʦʪʨʘʟʠʪʩʷ ʥʘ 
ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʚʦʜʦʩʥʘʙʞʝʥʠʠ, ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ 
ʙʝʟʦʧʘʩʥʦʩʪʠ, ʯʝʣʦʚʝʯʝʩʢʦʤ ʟʜʦʨʦʚʴʝ ʠ ʧʨʠʚʝʜʝʪ ʢ ʫʭʫʜʰʝʥʠʶ ʧʨʦʙʣʝʤ ʙʝʜʥʦʩʪʠ 
ʚ ʨʝʛʠʦʥʝ.     

ʇʨʝʜʣʘʛʘʝʤʳʝ ʧʨʦʝʢʪʳ ʙʫʜʝʪ ʨʝʘʣʠʟʦʚʳʚʘʪʴʩʷ ʚ ʪʝʯʝʥʠʝ 2-ʭ ʩʣʝʜʫʶʱʠʭ 
ʣʝʪ, ʢʦʪʦʨʳʝ ʠʟʥʘʯʘʣʴʥʦ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʩʙʦʨ ʙʘʟʦʚʳʭ ʜʘʥʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʠ 
ʚʳʧʦʣʥʝʥʠʝ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ ʧʦ ʪʨʝʤ ʦʩʥʦʚʥʳʤ ʨʝʛʠʦʥʘʤ 
ʂʳʨʛʳʟʩʪʘʥʘ: 
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 ʈʝʛʠʦʥ ʙʘʩʩʝʡʥʘ ʨʝʢʠ ʉʘʨʳ-ɼʞʘʟ, ʚʢʣʶʯʘʶʱʠʡ  ʢʨʫʧʥʝʡʰʠʡ ʣʝʜʥʠʢ 
ʕʥʠʣʯʝʢ,  ʷʚʣʷʶʱʠʡʩʷ ʦʜʥʠʤ ʠʟ ʢʨʫʧʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʨʝʩʥʦʡ ʚʦʜʳ ʠ 
ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʜʣʷ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠ ʚ ʨʝʛʠʦʥʝ. 

 ʈʝʛʠʦʥ ʏʫʡʩʢʦʡ ʠ ʀʩʩʳʢʢʫʣʴʩʢʦʡ ʚʧʘʜʠʥ, ʛʜʝ ʨʘʩʧʦʣʦʞʝʥ r ʥʘʠʙʦʣʝʝ 
ʢʨʫʧʥʳʡ ʛʦʨʦʜ ɹʠʰʢʝʢ ʠ ʢʫʨʦʨʪʥʦ ï ʪʫʨʠʩʪʠʯʝʩʢʘʷ ʟʦʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ 
ʟʥʘʯʝʥʠʷ,  ʪʨʝʙʫʶʱʠʝ ʦʩʦʙʦʛʦ ʧʦʭʦʜʘ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʝʨ ʧʦ ʩʥʠʞʝʥʠʶ 
ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʨʠʩʢʘ, ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʩ ʫʯʝʪʦʤ ʢʣʠʤʘʪʠʯʝʩʢʠʭ 
ʠʟʤʝʥʝʥʠʡ. 

 ʊʝʨʨʠʪʦʨʠʷ ʛʦʨʥʦʛʦ ʦʙʨʘʤʣʝʥʠʷ ʌʝʨʛʘʥʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʠ ʚʥʫʪʨʝʥʥʝʛʦ 
ʊʷʥʴ-ʐʘʥʷ, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʥʘʠʙʦʣʝʝ ʛʫʩʪʦʥʘʩʝʣʝʥʥʫʶ ʦʙʣʘʩʪʴ ʚ 
ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ, ʧʦʜʚʝʨʞʝʥʥʘʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ ʨʠʩʢʘʤ ʧʨʠʨʦʜʥʳʭ 
ʢʘʪʘʩʪʨʦʬ (ʟʝʤʣʝʪʨʷʩʝʥʠʷ, ʦʧʦʣʟʥʠ, ʧʘʚʦʜʢʠ ʠ ʩʝʣʠ).  

ɺʩʝ 3 ʨʝʛʠʦʥʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʦʩʦʙʫʶ ʚʘʞʥʦʩʪʴ ʜʣʷ ʠʟʫʯʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʠ 
ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢʘʢ ʧʨʠʨʦʜʥʳʭ, ʪʘʢ ʠ ʧʨʠʨʦʜʥʦ-ʪʝʭʥʦʛʝʥʥʳʭ ʩʪʠʭʠʡʥʳʭ ʙʝʜʩʪʚʠʡ, ʠ 
ʠʤʝʶʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʚ ʂʳʨʛʳʟʩʪʘʥʝ ʠ ʥʘ 
ʧʨʠʣʝʛʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʷʭ ʚ ʋʟʙʝʢʠʩʪʘʥʝ, ʂʘʟʘʭʩʪʘʥʝ, ʠ ʉʠʥʴʮʟʷʥʩʢʦʤ 
ʘʚʪʦʥʦʤʥʦʤ ʨʘʡʦʥʝ ʂʠʪʘʷ, ʜʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ 
ʧʨʦʝʢʪʦʚ ʚ ʨʝʛʠʦʥʝ ʪʘʢʠʭ, ʢʘʢ ʢʘʩʢʘʜʳ ʛʠʜʨʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ, 
ʚʳʩʦʢʦʚʦʣʴʪʥʳʝ ʣʠʥʠʠ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ, ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʪʨʘʥʩʧʦʨʪʥʳʝ 
ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʝ ʠ ʘʚʪʦʜʦʨʦʞʥʳʝ ʩʠʩʪʝʤʳ ʠ ʜʨʫʛʠʝ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʧʣʘʥʳ, 
ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʠ  ʙʣʘʛʦʩʦʩʪʦʷʥʠʝ 
ʥʘʩʝʣʝʥʠʷ ʩʪʨʘʥ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ.   

ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʧʨʦʛʨʘʤʤʳ ʎɸʀʀɿ 12/13, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʵʪʦʤ 
ʜʦʢʫʤʝʥʪʝ, ʙʫʜʫʪ ʜʦʧʦʣʥʝʥʳ ʨʷʜʦʤ ʧʨʦʝʢʪʦʚ, ʨʝʘʣʠʟʫʶʱʠʭʩʷ ʚ ʨʘʤʢʘʭ 
ʠʥʠʮʠʘʪʠʚʳ çʆʙʩʝʨʚʘʪʦʨʠʷ ɻʣʦʙʘʣʴʥʳʭ ʀʟʤʝʥʝʥʠʡ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠè, 
ʟʘʧʫʱʝʥʥʦʡ GFZ ʇʦʪʩʜʘʤ ʠ ʜʨʫʛʠʤʠ ʛʝʨʤʘʥʩʢʠʤʠ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ 
ʧʘʨʪʥʝʨʩʢʠʤʠ ʛʨʫʧʧʘʤʠ. ʊʝʩʥʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʠ ʩʦʚʤʝʩʪʥʘʷ ʨʝʘʣʠʟʘʮʠʷ 
ʧʨʦʝʢʪʦʚ ʚ ʨʘʤʢʘʭ ʦʙʝʠʭ ʧʨʦʛʨʘʤʤ  ʷʚʣʷʝʪʩʷ ʧʨʝʜʤʝʪʦʤ ʩʦʚʤʝʩʪʥʳʭ ʦʙʩʫʞʜʝʥʠʡ.   

ʀʤʝʷ ʧʨʦʯʥʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʫʶ ʙʘʟʫ ʠ ʢʘʜʨʦʚʳʡ ʧʦʪʝʥʮʠʘʣ, ʩʦʟʜʘʥʥʳʡ ʚ 
ʧʨʝʜʳʜʫʱʠʝ ʛʦʜʳ, ʎɸʀʀɿ ʙʫʜʝʪ ʩʪʨʝʤʠʪʴʩʷ ʫʩʠʣʠʪʴ ʠʭ  ʠ ʨʝʘʣʠʟʦʚʘʪʴ 
ʥʘʤʝʯʝʥʥʳʝ ʧʣʘʥʳ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʉʪʨʘʪʝʛʠʝʡ ʨʘʟʚʠʪʠʷ ʎɸʀʀɿ. 
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ʊɽʄɸ 1: ɻɽʆɼʀʅɸʄʀʂɸ ʀ ɻɽʆʈʀʉʂʀ 

 

                                                       ʈʫʢʦʚʦʜʠʪʝʣʴ ʪʝʤʳ ʐ.ʕ ʋʩʫʧʘʝʚ 

 

ʇʨʦʝʢʪ 1.1: ʂʦʤʧʣʝʢʩʥʳʝ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʝ (ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʝ, 
ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʠʝ ʠ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ) ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʘʩʩʝʡʥʘ ʨ. 
ʉʘʨ-rɼʞʘʟ, ʢʘʢ ʨʘʡʦʥʘ ʙʫʜʫʱʝʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʢʘʩʢʘʜʘ 
ʛʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʡ. 

ʆʪʚʝʪʩʪʚʝʥʥʳʝ ʠʩʧʦʣʥʠʪʝʣʠ: ʋʩʫʧʘʝʚ ʐ.ʕ., ʄʦʣʜʦʙʝʢʦʚ ɹ.ɼ., ʂʘʣʴʤʝʪʴʝʚʘ ɿ.ɸ  
ɿʫʙʦʚʠʯ ɸ.ɺ., ʐʘʢʠʨʦʚ ɸ.ʕ.  

1.1.1 ʂʨʘʪʢʦʝ ʥʘʟʚʘʥʠʝ  

çʂʦʤʧʣʝʢʩʥʳʝ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʘʩʩʝʡʥʘ ʨʝʢʠ ʉʘʨʳ-
ɼʞʘʟè 

1.1.2  ʉʦʜʝʨʞʘʥʠʝ ʧʨʦʝʢʪʘ  

ɹʘʩʩʝʡʥ ʨʝʢʠ ʉʘʨʳ-ɼʞʘʟ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ ʂʳʨʛʳʟʩʪʘʥʘ, ʚ 
ʩʘʤʦʡ ʚʳʩʦʢʦʛʦʨʥʦʡ ʯʘʩʪʠ ʊʷʥʴ-ʐʘʥʷ. ɻʣʘʚʥʳʤʠ ʧʨʠʪʦʢʘʤʠ ʷʚʣʷʶʪʩʷ ʨʝʢʠ 
ʕʥʠʣʯʝʢ ʠ ɸʢ-ʉʫʫ.  ʆʩʥʦʚʥʳʝ ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ ʨ. ʉʘʨʳ-ɼʞʘʟ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʥʘ 
ʩʘʤʳʭ ʢʨʫʧʥʳʭ ʣʝʜʥʠʢʘʭ ʊʷʥʴ-ʐʘʥʷ ʖʞʥʳʡ ʠ ʉʝʚʝʨʥʳʡ ʕʥʠʣʯʝʢ  (ʩ 
ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ ʙʦʣʝʝ  60 ʢʤ ʠ ʩʨʝʜʥʝʡ ʤʦʱʥʦʩʪʴʶ 200-300 ʤ),  ʥʘ ʤʘʩʩʠʚʘʭ 
ʣʝʜʥʠʢʦʚ ɸʢ-ʐʠʡʨʘʢʘ ʠ ʚ ʦʜʥʦʤ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʣʝʜʥʠʢʦʚʳʭ ʦʟʝʨ ʄʝʨʮʙʘʭʝʨʘ. 

 ɺʳʩʦʢʦʛʦʨʥʦʝ ʧʦʣʦʞʝʥʠʝ, ʨʘʩʯʣʝʥʝʥʥʳʡ ʩʣʦʞʥʳʡ ʨʝʣʴʝʬ, ʟʘʤʢʥʫʪʦʩʪʴ ʠ 
ʪʨʫʜʥʦʜʦʩʪʫʧʥʦʩʪʴ, ʩʫʨʦʚʳʡ ʢʣʠʤʘʪ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʪʦʤʫ, ʯʪʦ ʨʘʡʦʥ ʧʨʘʢʪʠʯʝʩʢʠ 
ʥʝ ʦʩʚʦʝʥ ʠ ʥʝ ʟʘʩʝʣʝʥ, ʟʜʝʩʴ ʥʝʪ ʧʦʩʪʦʷʥʥʦ ʧʨʦʞʠʚʘʶʱʝʛʦ ʥʘʩʝʣʝʥʠʷ. 
ʊʨʘʥʩʛʨʘʥʠʯʥʘʷ ʨʝʢʘ ʉʘʨʳ-ɼʞʘʟ ʤʘʣʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʂʳʨʛʳʟʩʪʘʥʦʤ ʠ ʷʚʣʷʝʪʩʷ 
ʚʦʜʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʚ ʦʩʥʦʚʥʦʤ ʜʣʷ ɿʘʧʘʜʥʦʛʦ ʂʠʪʘʷ (ʉʠʥʴʮʟʷʥ-ʋʡʛʫʨʩʢʠʡ 
ʘʚʪʦʥʦʤʥʳʡ ʦʢʨʫʛ), ʢʦʪʦʨʳʡ ʠ ʠʩʧʦʣʴʟʫʝʪ 75 ʧʨʦʮʝʥʪʦʚ ʝʝ ʩʪʦʢʘ. ʉʪʨʦʠʪʝʣʴʩʪʚʦ 4-
5 ʛʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʡ, ʛʜʝ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʚʳʨʘʙʘʪʳʚʘʪʴ ʜʦ 1,5 ʤʠʣʣʠʦʥʘ 
ʢʠʣʦʚʘʪʪ/ʯʘʩʦʚ ʵʥʝʨʛʠʠ, ʠ ʚʦʜʦʭʨʘʥʠʣʠʱ ʦʙʲʝʤʦʤ ʜʦ 500 ʤʠʣʣʠʦʥʦʚ ʢʫʙʦʚ ʥʘ 
ʉʘʨʳ-ɼʞʘʟʝ ʧʦʩʣʫʞʠʣʦ ʙʳ ʪʦʣʯʢʦʤ ʜʣʷ ʨʘʟʚʠʪʠʷ, ʢʘʢ ʂʳʨʛʳʟʩʪʘʥʘ, ʪʘʢ ʠ 
ɿʘʧʘʜʥʦʛʦ ʂʠʪʘʷ. 

ʂʨʦʤʝ ʪʦʛʦ, ʙʘʩʩʝʡʥ ʨʝʢʠ ʉʘʨʳ-ɼʞʘʟ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʙʰʠʨʥʫʶ ʙʘʟʫ 
ʜʣʷ ʨʘʟʚʠʪʠʷ ʮʚʝʪʥʦʡ ʠ ʧʦʣʠʤʝʪʘʣʣʠʯʝʩʢʦʡ ʤʝʪʘʣʣʫʨʛʠʠ. ʉʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʝ 
ʟʜʝʩʴ ʢʨʫʧʥʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʦʣʦʚʘ, ʚʦʣʴʬʨʘʤʘ, ʤʝʜʠ, ʩʚʠʥʮʘ, ʤʦʣʠʙʜʝʥʘ, 
ʧʦʣʠʤʝʪʘʣʣʦʚ, ʪʘʥʪʘʣʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʧʨʦʤʳʰʣʝʥʥʫʶ ʮʝʥʥʦʩʪʴ. 

ɺ ʮʝʣʷʭ ʫʩʪʦʡʯʠʚʦʛʦ ʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʜʘʥʥʦʛʦ ʨʝʛʠʦʥʘ 
ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʜʦʣʞʠʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʘʯʘʪʳʝ ʎɸʀʀɿ ʚ 2008-2009 ʛʛ. ʧʦ   
ʠʟʫʯʝʥʠʶ ʥʦʚʝʡʰʝʡ ʪʝʢʪʦʥʠʢʠ ʠ ʩʝʡʩʤʠʯʥʦʩʪʠ, ʩʦʚʨʝʤʝʥʥʳʭ ʜʚʠʞʝʥʠʡ,  
ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʘ ʪʘʢ ʞʝ ʦʮʝʥʢʝ ʨʘʟʚʠʪʠʷ ʦʧʘʩʥʳʭ ʧʨʠʨʦʜʥʳʭ 
ʧʨʦʮʝʩʩʦʚ ʠ ʷʚʣʝʥʠʡ, ʢʘʢ ʚ ʮʝʣʦʤ ʧʦ ʙʘʩʩʝʡʥʫ ʨʝʢʠ ʉʘʨʳ-ɼʞʘʟ, ʪʘʢ ʠ ʥʘ 
ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʨʘʟʤʝʱʝʥʠʷ ʩʪʚʦʨʦʚ ʙʫʜʫʱʠʭ ʧʣʦʪʠʥ ɻʕʉ.  ɺ  ʩʚʷʟʠ ʩ 
ʦʩʚʦʝʥʠʝʤ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʥʝʦʙʭʦʜʠʤʦ  ʙʫʜʝʪ ʦʮʝʥʠʪʴ 

file:///C:/Documents%20and%20Settings/Usupaev/Desktop/Исследовательские%20программы%20и%20программы%20развития%20на%202010%20-%202012%20г.г/CAIAG_R&amp;D%20PROG%2010-12%20Doc_vers%200.0_ru.doc%23_Toc188955462%23_Toc188955462
file:///C:/Documents%20and%20Settings/Usupaev/Desktop/Исследовательские%20программы%20и%20программы%20развития%20на%202010%20-%202012%20г.г/CAIAG_R&amp;D%20PROG%2010-12%20Doc_vers%200.0_ru.doc%23_Toc188955464%23_Toc188955464
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ʧʨʠʨʦʜʥʳʝ  ʨʠʩʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʠʟʤʝʥʝʥʠʝʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʚʢʣʶʯʘʷ ʠ 
ʚʣʠʷʥʠʝ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ. 

1.1.3  ʎʝʣʠ ʠ ʤʝʪʦʜʳ ʧʨʦʝʢʪʘ 

 

ɼʦʣʛʦʩʨʦʯʥʳʝ ʮʝʣʠ:  

ʅʘ ʦʩʥʦʚʝ ʢʦʤʧʣʝʢʩʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʡʦʥʘ ʙʫʜʝʪ ʨʘʟʨʘʙʦʪʘʥʳ ʥʘʫʯʥʦ-
ʦʙʦʩʥʦʚʘʥʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ  ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʢʘʩʢʘʜʘ ʛʠʜʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 
ʩʦʦʨʫʞʝʥʠʡ ʠ ʧʨʝʜʧʨʠʷʪʠʡ ʛʦʨʥʦ-ʜʦʙʳʚʘʶʱʝʡ ʦʪʨʘʩʣʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʤʦʥʠʪʦʨʠʥʛʦʚʦʡ ʩʝʪʠ ʩʦʩʪʘʚʷʪ ʦʩʥʦʚʫ 
ʙʘʟʳ ʜʘʥʥʳʭ ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʜʝʪʘʣʴʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʠʥʞʝʥʝʨʥʦ-
ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʡ ʧʦʜ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʙʫʜʫʱʠʭ 
ʛʠʜʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ ʠ ʧʨʝʜʧʨʠʷʪʠʡ ʛʦʨʥʦ-ʜʦʙrʚʘʶʱʝʡ ʦʪʨʘʩʣʠ. 

 

ʂʨʘʪʢʦʩʨʦʯʥʳʝ ʮʝʣʠ: 

ɺ ʢʨʘʪʢʦʩʨʦʯʥʳʝ ʮʝʣʠ ʚʭʦʜʠʪ ʠʩʩʣʝʜʦʚʘʥʠʝ ʛʝʦʜʠʥʘʤʠʢʠ ʨʝʛʠʦʥʘ,  
ʩʝʡʩʤʦʣʦʛʠʠ, ʥʝʦʪʝʢʪʦʥʠʢʠ, ʛʝʦʢʨʠʦʣʦʛʠʠ ʠ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ 
ʷʚʣʝʥʠʡ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʫʛʨʦʟʫ ʛʝʦʨʠʩʢʦʚ ʙʫʜʫʱʠʤ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʤ 
ʩʦʦʨʫʞʝʥʠʷʤ ʠ ʠʭ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ. ɺʳʷʚʣʝʥʠʝ ʦʩʥʦʚʥʳʭ  ʬʘʢʪʦʨʦʚ ʥʘ ʨʘʟʚʠʪʠʝ 
ʦʧʘʩʥʳʭ ʧʨʠʨʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʷʚʣʝʥʠʡ, ʘ ʪʘʢ ʞʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 

 

 ʄʝʪʦʜʳ: 

-  ɻʝʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ (ʠʟʫʯʝʥʠʝ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ, ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʡ 
ʘʥʘʣʠʟ, ʧʘʣʝʦʩʝʡʩʤʦʣʦʛʠʷ); 

-  ʀʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʠ ʛʝʦʢʨʠʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ (ʢʘʨʪʠʨʦʚʘʥʠʝ 
ʫʯʘʩʪʢʦʚ ʧʨʦʷʚʣʝʥʠʷ ʦʧʘʩʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʷʚʣʝʥʠʡ); 

-  ʉʝʡʩʤʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ (ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠ 
ʦʧʨʝʜʝʣʝʥʠʝ ʤʝʭʘʥʠʟʤʦʚ  ʦʯʘʛʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ,  ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʠʝ 
ʜʝʬʦʨʤʘʮʠʠ); 

-  ɻʝʦʬʠʟʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʠʥʞʝʥʝʨʥʘʷ ʩʝʡʩʤʦʣʦʛʠʷ, ʤʘʛʥʠʪʦ 
ʨʘʟʚʝʜʢʘ); 

-  ʄʝʪʦʜʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ (ʨʘʜʘʨʥʳʝ, ʤʫʣʴʪʠʩʧʝʢʪʨʘʣʴʥʳʝ ʠ 
ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʝ ʩʪʘʥʮʠʡ GNSS). 

           

1.1.4 ʊʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ  

ɺ 2008-2009 ʛʛ. ʙʳʣ ʥʘʯʘʪ ʧʝʨʚʡr ʵʪʘʧ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʙʳʣʦ ʩʦʩʪʘʚʣʝʥʦ ʚ 
ʦʙʱʠʭ ʯʝʨʪʘʭ ʦʧʠʩʘʥʠʝ ʛʝʦʜʠʥʘʤʠʢʠ ʠ ʩʝʡʩʤʠʯʥʦʩʪʠ ʨʘʡʦʥʘ ʥʘ ʦʩʥʦʚʘʥʠʠ 
ʘʥʘʣʠʟʘ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ ʠ ʥʝʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ ʧʨʦʚʝʜʝʥʥʳʭ ʧʦʣʝʚʳʭ ʨʘʙʦʪ. 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ 
ʨʝʟʫʣʴʪʘʪʳ (2008-2009 ʛʛ.):  

1. ɿʘʚʝʨʰʝʥʳ ʨʝʢʦʛʥʦʩʮʠʨʦʚʦʯʥʳʝ ʧʦʣʝʚʳʝ ʨʘʙʦʪʳ;  

2. ʆʪʢʘʨʪʠʨʦʚʘʥʳ ʘʢʪʠʚʥʳʝ ʨʘʟʣʦʤʳ ʠ ʩʦʩʪʘʚʣʝʥʘ ʢʘʨʪʘ ʥʦʚʝʡʰʝʡ 
ʪʝʢʪʦʥʠʢʠ; 
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3. ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʜʘʥʥʳʭ ʜʝʬʦʨʤʘʮʠʡ ʟʝʤʥʦʡ 
ʧʦʚʝʨʭʥʦʩʪʠ, ʨʝʛʠʩʪʨʠʨʫʝʤʳʭ ʩʪʘʥʮʠʷʤʠ GNSS; 

4. ʇʨʦʚʝʜʝʥʳ ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 
ʢʨʫʧʥʳʭ ʨʘʟʣʦʤʦʚ ʠ  ʦʧʨʝʜʝʣʝʥʳ ʤʦʱʥʦʩʪʠ ʣʝʜʥʠʢʘ ʚ ʨʘʡʦʥʝ ʦʟʝʨʘ ʄʝʨʮʙʘʭʝʨʘ;  

5. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 
ʵʧʠʮʝʥʪʨʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ  ʠ  ʤʝʭʘʥʠʟʤʦʚ  ʠʭ ʦʯʘʛʦʚ;  

 

1.1.5 ɺʥʝʰʥʝʝ ʠ ʚʥʫʪʨʝʥʥʝʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ  

ʇʨʦʝʢʪ ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʩʦʪʨʫʜʥʠʢʘʤʠ 1, 2, 4 ʦʪʜʝʣʦʚ ʎɸʀʀɿ ʩʦʚʤʝʩʪʥʦ  
ʩ ɻʝʨʤʘʥʩʢʠʤ ʎʝʥʪʨʦʤ ʀʩʩʣʝʜʦʚʘʥʠʡ ɿʝʤʣʠ (GFZ) ʠ ɺʝʥʩʢʠʤ ʋʥʠʚʝʨʩʠʪʝʪʦʤ 
(ɸʚʩʪʨʠʷ). ʊʘʢ ʞʝ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʪʝʩʥʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʩ ʀʥʩʪʠʪʫʪʦʤ 
ʩʝʡʩʤʦʣʦʛʠʠ ʅʘʮʠʦʥʘʣʴʥʦʡ ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ, ʂʘʟʘʭʩʢʠʤ 
ʅʘʮʠʦʥʘʣʴʥʳʤ ʗʜʝʨʥʳʤ ʎʝʥʪʨʦʤ  ʠ ʉʮʠʥʴʟʷʥ-ʋʡʛʫʨʩʢʠʤ ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʠʤ ɹʶʨʦ 
(ʂʅʈ). 

 

ʉʦʛʣʘʩʦʚʘʥʠʝ ʩ ʧʨʦʝʢʪʦʤ  ʉɸ GCO 

ʇʨʝʜʣʘʛʘʝʤʳʡ ʧʨʦʝʢʪ ʠʤʝʝʪ ʩʚʷʟʴ ʩ ʧʦʜʟʘʜʘʯʝʡ 2.2. çɻʝʦʜʠʥʘʤʠʢʘ: 
ʉʦʝʜʠʥʝʥʠʝ ʚ ʧʦʜʧʦʚʝʨʭʥʦʩʪʥʳʝ ʠ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʜʚʠʞʝʥʠʷè ʠ ʚ ʯʘʩʪʥʦʩʪʠ ʩ ʝʛʦ 
ʧʦʜʨʘʟʜʝʣʦʤ çʇʦʚʝʨʭʥʦʩʪʥʳʝ ʧʨʦʮʝʩʩʳ ʢʘʢ ʠʥʪʝʛʨʘʣʴʥʳʡ ʦʪʚʝʪ ʥʘ ʛʝʦʜʠʥʘʤʠʢʫè.   

 

1.1.6 ʈʘʙʦʯʠʡ ʧʣʘʥ ʠ ʥʝʦʙʭʦʜʠʤʳʝ ʨʝʩʫʨʩʳ  

 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʨʦʝʢʪʘ -  2012-2013 ʛʛ. 

 

2012  

-  ʇʨʦʜʦʣʞʝʥʠʝ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ, ʛʝʦʢʨʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʣʝʚʳʭ 
ʠʩʩʣʝʜʦʚʘʥʠʡ; 

-  ʇʨʦʜʦʣʞʝʥʠʝ ʠʟʫʯʝʥʠ ̫ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ GNSS ʩʪʘʥʮʠʡ 
ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʠ ʚʝʨʪʠʢʘʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʧʦ 
ʦʩʥʦʚʥʳʤ ʩʪʨʫʢʪʫʨʘʤ.  

-  ʇʨʦʚʝʜʝʥʠʝ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʠʥʞʝʥʝʨʥʘʷ ʩʝʡʩʤʦʣʦʛʠʷ, 
ʤʘʛʥʠʪʦʨʘʟʚʝʜʢʘ). 

2013 

-  ʉʦʩʪʘʚʣʝʥʠʝ ʦʙʟʦʨʥʳʭ ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʠʭ, ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ  
ʛʝʦʢʨʠʦʣʦʛʠʯʝʩʢʠʭ  ʢʘʨʪ  ʩ ʧʦʷʩʥʠʪʝʣʴʥʳʤʠ ʟʘʧʠʩʢʘʤʠ ʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ; 

-  ʅʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʘʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ 
ʫʩʣʦʚʠʡ ʧʦʜ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ. 

 

ʊʨʫʜʦʟʘʪʨʘʪʳ: 

 1 ʦʪʜʝʣ ï 60 ʯʝʣ./ʤʝʩ. 

 2 ʦʪʜʝʣ - 52 ʯʝʣ./ʤʝʩ. 
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 4 ʦʪʜʝʣï 30 ʯʝʣ./ʤʝʩ. 

 

 

ʊʨʝʙʫʝʤʳʝ ʥʘʙʣʶʜʝʥʠʷ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ: 

 

-  ʉʝʡʩʤʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ: ʜʘʥʥʳʝ ʰʠʨʦʢʦʧʦʣʦʩʥʳʭ  ʮʠʬʨʦʚʳʭ 
ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ ʩ ʚʳʩʦʢʠʤ ʨʘʟʨʝʰʝʥʠʝʤ, ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 
ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʩʝʡʩʤʦʤʝʪʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʘʨʭʠʚʥʳʝ ʜʘʥʥʳʝ ʦ ʩʝʡʩʤʠʯʥʦʩʪʠ 
ʪʝʨʨʠʪʦʨʠʠ ʂʳʨʛʳʟʩʪʘʥʘ; 

-  ʀʟʤʝʨʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʩʤʝʱʝʥʠʡ;  

-  ʉʦʟʜʘʥʠʝ ʩʝʪʠ ʠʟʤʝʨʝʥʠʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ; 

-  ɺʨʝʤʝʥʥʳʝ ʨʷʜʳ ʦ 3-ʭ ʤʝʨʥʦʤ ʧʦʣʦʞʝʥʠʠ ʜʘʪʯʠʢʦʚ GPS/GLONASS; 

-  ʆʧʪʠʯʝʩʢʠʝ ʠ ʨʘʜʘʨʥʳʝ ʩʧʫʪʥʠʢʦʚʳʝ ʩʥʠʤʢʠ ʨʘʡʦʥʘ ʠ ʧʨʦʛʨʘʤʤʥʦʝ 
ʦʙʝʩʧʝʯʝʥʠʝ ʧʦ ʦʙʨʘʙʦʪʢʝ ʵʪʠʭ ʤʘʪʝʨʠʘʣʦʚ; 

-  ʇʨʦʚʝʜʝʥʠʝ  ʠʟʤʝʨʝʥʠʡ ʩʝʡʩʤʠʯʝʩʢʠʭ ʰʫʤʦʚ ʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʜʣʷ 
ʩʦʩʪʘʚʣʝʥʠʷ ʢʘʨʪ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʤʠʢʨʦʨʘʡʦʥʠʨʦʚʘʥʠʷ ʥʘ ʙʫʜʫʱʠʭ ʩʪʚʦʨʘʭ  
ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ.  

 

1.1.7 ʃʠʪʝʨʘʪʫʨʘ 

 

1. ʉʘʜʳʙʘʢʘʩʦʚ ʀ. ʅʝʦʪʝʢʪʦʥʠʢʘ ɺʳʩʦʢʦʡ ɸʟʠʠ. ʄʦʩʢʚʘ.: ʅʘʫʢʘ,1990,180 ʩ. 

2. ʀʩʤʘʠʣʘʭʫʥʦʚ ʂ.ʍ., ʉʘʜʳʙʘʢʘʩʦʚ ʀ. ʈʦʣʴ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ 
ʜʚʠʞʝʥʠʡ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ ʚ 
ʛʦʨʥʦ-ʩʢʣʘʜʯʘʪʳʭ ʦʙʣʘʩʪʷʭ (ʥʘ ʧʨʠʤʝʨʝ ʂʠʨʛʠʟʠʠ// ʊʨ.ʤʝʞʜʫʥʘʨ.ʩʠʤʧ. 
ʇʨʦʙʣʝʤʳ ʚ ʠʥʞʝʥʝʨʥʦʡ ʛʝʦʣʦʛʠʠ ʠ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʦʤ 
ʩʪʨʦʠʪʝʣʴʩʪʚʝè,ʊʙʠʣʠʩʠ: ʄʝʮʥʝʨʝʙʘ, 1979,ʊ.1. ʩ.31-36. 

3. ɸʪʘʢʘʥʦʚ ʋ. ʌʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ 
ʢʨʠʦʛʝʥʝʟʘ ʩʳʨʪʦʚ ʊʷʥʴ-ʐʘʥʷ. ɸʚʪʦʨʝʬ. ʂʘʥʜ ʜʠʩʩ.,ɹʠʰʢʝʢ,199, 25 ʩ. 

4. ʂʥʘʫʬ ɺ.ʀ (ʦʪʚ. ʨʝʜʘʢʪʦʨ) ɼʝʪʘʣʴʥʦʝ ʩʝʡʩʤʠʯʝʩʢʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ 
ɺʦʩʪʦʯʥʦʡ ʂʠʨʛʠʟʠʠ. ʌʨʫʥʟʝ: ʀʣʠʤ, 1988, 249 ʩʪʨ. 

5. ɻʨʠʱʝʥʢʦ ɺ.ɸ. /ʆʪʚ. ʠʩʧ./(1985). ɻʝʦʣʦʛʠʯʝʩʢʘʷ ʩʲʝʤʢʘ ʤʘʩʰʪʘʙʘ 1:50 000 
ʥʘ ʉʘʨʳʜʞʘʟʩʢʦʡ ʧʣʦʱʘʜʠ. ʆʢʦʥʯʘʪʝʣʴʥʳʡ ʦʪʯʝʪ ʆʪʪʫʢʩʢʦʡ ʧʘʨʪʠʠ ʦ 
ʛʝʦʣʦʛʦ-ʩʲʝʤʦʯʥʳʭ ʨʘʙʦʪʘʭ, ʧʨʦʚʝʜʝʥʥʳʭ ʚ 1980-1985 ʛʛ. ʥʘ ʧʣʦʱʘʜʠ 
ʣʠʩʪʦʚ ʂ-44-38-ɻ-ʚ-ʛ; ʂ-44-50-ɹ, ɻ-ʙ,ʛ; ʂ-44-51-ɺ; ʂ-44-63-ɸ, ɻ-ʘ,ʙ; ʂ-44-74-ɹ-
ʙ, ʛ; ʂ-44-75-ɸ-ʘ,ʚ, ʛ, ɹ-ʚ, ʛ, ɺ-ʙ. ʌʨʫʥʟʝ. ʌʦʥʜʳ ʄʠʥʠʩʪʝʨʩʪʚʘ ʧʨʠʨʦʜʥʳʭ 
ʨʝʩʫʨʩʦʚ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ. 

6. ʋʩʫʧʘʝʚ ʐ.ʕ., ʄʦʣʜʦʙʝʢʦʚ ɹ.ɼ., ʋʩʫʙʘʣʠʝʚ ʈ.ɸ., ɸʙʜʳʙʘʯʘʝʚ ʋ.ɸ., ʄʝʣʝʰʢʦ 
ɸ.ɺ., ɸʙʜʨʘʭʤʘʥʦʚʘ ɻ.ɸ. ʀʥʞʝʥʝʨʥʦ-ʛʝʦʥʦʤʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʦʮʝʥʢʠ ʨʠʩʢʦʚ 
ʜʝʛʨʘʜʘʮʠʠ ʦʣʝʜʝʥʝʥʠʷ ʠ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʥʘ ʧʨʠʤʝʨʝ ʛʦʨʥʳʭ ʩʪʨʘʥ 
ʂʳʨʛʳʟʩʪʘʥʘ ʠ ʊʘʜʞʠʢʠʩʪʘʥʘ (ʩʨʘʚʥʠʪʝʣʴʥʦ-ʢʘʪʘʩʪʨʦʬʦʚʝʜʯʝʩʢʠʝ 
ʘʩʧʝʢʪʳ).  ʉʙʦʨʥʠʢ ʩʪʘʪʝʡ ʠ ʜʦʢʣʘʜʦʚ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ: çʇʝʨʩʧʝʢʪʠʚʳ 



  

 ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʧʨʦʛʨʘʤʤʘ ʥʘ 2012-2013  

 

 

 

ʎɸʀʀɿ ï ʅʀʇ -12/13 ʚʝʨʩʠʷ: 2.1   ʜʘʪʘ: 20/10/11 ʩʪʨ: 15 

 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʦ - ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʊʘʜʞʠʢʠʩʪʘʥʘ ʚ ʫʩʣʦʚʠʷʭ 
ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘè.ɼʫʰʘʥʙʝ, 2009, ʩ. 55 ï 59. 

ʇʨʦʝʢʪ 1.2: ʉʝʡʩʤʠʯʝʩʢʦʝ ʤʠʢʨʦʨʘʡʦʥʠʨʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ɹʠʰʢʝʢ 
(ʧʨʦʜʦʣʞʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ) 

ʆʪʚʝʪʩʪʚʝʥʥʳʡ ʠʩʧʦʣʥʠʪʝʣʴ: ʋʩʫʧʘʝʚ ʐ.ʕ. 

1.2.1 ʂʨʘʪʢʦʝ ʥʘʟʚʘʥʠʝ ʧʨʦʝʢʪʘ 

ʉʝʡʩʤʠʯʝʩʢʦʝ ʤʠʢʨʦʨʘʡʦʥʠʨʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʛ. ɹʠʰʢʝʢ  

1.2.2 ʉʦʜʝʨʞʘʥʠʝ ʧʨʦʝʢʪʘ 

ʎʝʥʪʨʘʣʴʥʘʷ ɸʟʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʨʝʛʠʦʥʦʚ ʤʠʨʘ ʩ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʦʡ 
ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʴʶ. ʉʚʠʜʝʪʝʣʴʩʪʚʦʤ ʪʦʤʫ ʷʚʣʷʶʪʩʷ ʨʘʟʨʫʰʠʪʝʣʴʥʳʝ 
ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʩ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ 9-10 ʙʘʣʣʦʚ, ʧʨʦʠʟʦʰʝʜʰʠʝ ʟʘ ʧʦʩʣʝʜʥʠʝ 100-
200 ʣʝʪ, ʪʘʢʠʝ ʢʘʢ  ɹʝʣʦʚʦʜʩʢʦʝ (1885), ɺʝʨʥʝʥʩʢʦʝ (1887), ʏʠʣʠʢʩʢʦʝ (1889), 
ʂʝʤʠʥʩʢʦʝ (1911), ɸʰʭʘʙʘʜʩʢʦʝ (1948), ʍʘʠʪʩʢʦʝ (1949), ʉʫʫʩʘʤʳʨʩʢʦʝ (1992) ʩ 
ʤʥʦʛʦʪʳʩʷʯʥʳʤʠ ʯʝʣʦʚʝʯʝʩʢʠʤʠ ʞʝʨʪʚʘʤʠ ʠ ʨʘʟʨʫʰʝʥʠʷʤʠ. ɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ 
ʩʝʡʩʤʠʯʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʡ ʢʨʫʧʥʳʭ ʛʦʨʦʜʦʚ ʠ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ   ʷʚʣʷʝʪʩʷ 
ʧʦʩʪʦʷʥʥʦʡ ʫʛʨʦʟʦʡ ʙʝʟʦʧʘʩʥʦʤʫ ʩʫʱʝʩʪʚʦʚʘʥʠʶ ʣʶʜʝʡ ʠ ʚʣʠʷʝʪ ʥʘ ʚʩʝ ʩʬʝʨʳ 
ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥʳ. ʇʦʵʪʦʤʫ ʪʦʯʥʘʷ ʠ ʦʙʲʝʢʪʠʚʥʘʷ ʢʘʨʪʘ 
ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʤʠʢʨʦʨʘʡʦʥʠʨʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʡ ʛʦʨʦʜʦʚ ʠ ʢʨʫʧʥʳʭ 
ʧʨʦʤʳʰʣʝʥʥʳʭ ʮʝʥʪʨʦʚ, ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʠ ʥʘʨʦʜʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʝ 
ʟʥʘʯʝʥʠʝ, ʪʘʢ ʢʘʢ ʦʥʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʮʠʦʥʘʣʴʥʦʤʫ ʨʘʟʤʝʱʝʥʠʶ ʠʥʞʝʥʝʨʥʳʭ 
ʩʦʦʨʫʞʝʥʠʡ ʠ ʦʙʲʝʢʪʦʚ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ ʥʘ 
ʩʪʨʦʠʪʝʣʴʩʪʚʦ. ʅʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ ʦ ʭʘʨʘʢʪʝʨʝ 
ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʜʚʠʞʝʥʠʷ ʛʨʫʥʪʘ ʧʨʠ ʩʘʤʳʭ ʩʠʣʴʥʳʭ ʜʣʷ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ  
ʟʝʤʣʝʪʨʷʩʝʥʠʷʭ ʧʦʟʚʦʣʷʶʪ ʧʨʠʤʝʥʠʪʴ ʘʥʪʠʩʝʡʩʤʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ, 
ʛʘʨʘʥʪʠʨʫʶʱʠʝ ʫʩʪʦʡʯʠʚʦʩʪʴ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ, ʪ.ʝ. ʫʤʝʥʴʰʠʪʴ ʩʝʡʩʤʠʯʝʩʢʠʡ 
ʨʠʩʢ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʧʨʘʢʪʠʢʝ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʤʠʢʨʦʨʘʡʦʥʠʨʦʚʘʥʠʷ 
ʪʝʨʨʠʪʦʨʠʡ ʛʦʨʦʜʦʚ, ʚʘʞʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ 
ʩʦʦʨʫʞʝʥʠʡ ʫʪʚʝʨʜʠʣʠʩʴ ʜʚʘ ʤʝʪʦʜʘ. 

ʇʝʨʚʳʡ ï ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʡ ʤʝʪʦʜ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʢʘʯʝʩʪʚʝʥʥʦʡ, 
ʵʤʧʠʨʠʯʝʩʢʠ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʧʨʠʨʘʱʝʥʠʷ ʩʝʡʩʤʠʯʝʩʢʦʡ ʙʘʣʴʥʦʩʪʠ ʦʪ 
ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʛʨʫʥʪʦʚ. ɼʘʥʥʳʡ ʤʝʪʦʜ 
ʧʨʠʤʝʥʷʣʩʷ ʨʘʥʝʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʉʉʈ,  ʠ ʚ  ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʜʦʣʞʘʝʪ 
ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʩʪʨʘʥʘʭ ʉʅɻ. 

 ɺʪʦʨʦʡ ʤʝʪʦʜ ï ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʡ, ʚʢʣʶʯʘʶʱʠʡ ʚ ʩʝʙʷ ʩʧʦʩʦʙ 
ʩʝʡʩʤʠʯʝʩʢʠʭ ʞʝʩʪʢʦʩʪʝʡ ʠ ʘʤʣʠʪʫʜʥʦ-ʯʘʩʪʦʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ɼʘʥʥʳʡ  ʤʝʪʦʜ 
ʙʳʣ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥ ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ, ʚ ʦʩʥʦʚʥʦʤ, ʚ ʨʘʟʚʠʪʳʭ ʟʘʧʘʜʥʳʭ ʩʪʨʘʥʘʭ.  

ʉʧʦʩʦʙ ʩʝʡʩʤʠʯʝʩʢʠʭ ʞʝʩʪʢʦʩʪʝʡ ʦʩʥʦʚʘʥ ʥʘ ʵʤʧʠʨʠʯʝʩʢʠ ʫʩʪʘʥʦʚʣʝʥʥʦʡ 
ʟʘʚʠʩʠʤʦʩʪʠ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 
ʟʜʘʥʠʷ ʠ ʩʦʦʨʫʞʝʥʠʷ ʦʪ ʚʝʣʠʯʠʥʳ ʩʝʡʩʤʠʯʝʩʢʦʡ ʞʝʩʪʢʦʩʪʠ ʛʨʫʥʪʦʚ, ʛʣʫʙʠʥ 
ʟʘʣʝʛʘʥʠʷ ʫʨʦʚʥʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʠ ʤʦʱʥʦʩʪʠ ʨʳʭʣʦʡ ʪʦʣʱʠ. 
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ʉʧʦʩʦʙ ʘʤʧʣʠʪʫʜʥʦ-ʯʘʩʪʦʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʩʥʦʚʘʥ ʥʘ 
ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʠʟʫʯʝʥʠʠ ʢʦʣʝʙʘʥʠʡ ʨʘʟʣʠʯʥʳʭ ʛʨʫʥʪʦʚ ʦʪ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. 
ʉʫʱʝʩʪʚʝʥʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʵʪʦʛʦ ʧʦʜʭʦʜʘ ʧʝʨʝʜ ʦʩʪʘʣʴʥʳʤʠ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ 
ʦʥ ʜʘʝʪ ʥʝ ʨʘʩʯʝʪʥʳʝ, ʘ ʜʝʡʩʪʚʠʪʝʣʴʥʳʝ ʢʦʣʝʙʘʥʠʷ ʛʨʫʥʪʦʚ. 

ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ, ʤʳ ʠʩʧʦʣʴʟʫʝʤ ʧʦʜʭʦʜ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ 
ʘʤʧʣʠʪʫʜʥʦ-ʯʘʩʪʦʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʦʣʝʙʘʥʠʡ ʛʨʫʥʪʦʚ, ʚʦʟʥʠʢʘʶʱʠʭ  ʦʪ 
ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. ɼʣʷ ʵʪʠʭ ʮʝʣʝʡ  ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʥʝʧʨʝʨʳʚʥʘʷ ʟʘʧʠʩʴ 
ʩʝʡʩʤʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ (ʟʘʧʠʩʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʠ ʰʫʤʦʚ) ʦʜʥʦʚʨʝʤʝʥʥʦ ʚ 
ʥʝʩʢʦʣʴʢʠʭ (ʜʦ 200) ʪʦʯʢʘʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʨʘʟʣʠʯʥʳʭ ʛʨʫʥʪʦʚʳʭ ʫʩʣʦʚʠʷʭ ʥʘ 
ʪʝʨʨʠʪʦʨʠʠ ʛ. ɹʠʰʢʝʢ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ 
ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʛʨʫʥʪʦʚ ʥʘ ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʣʥ ʩʠʣʴʥʳʭ 
ʟʝʤʣʝʪʨʷʩʝʥʠʡ.  ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʨʫʥʪʦʚʳʭ ʫʩʣʦʚʠʡ ʧʦʣʫʯʝʥʳ ʠʟ ʘʨʭʠʚʥʳʭ 
ʤʘʪʝʨʠʘʣʦʚ ʨʘʥʝʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʡ.  ʀʟʫʯʝʥʠʝ 
ʪʠʧʦʚ ʛʨʫʥʪʦʚ   ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʩ ʧʦʤʦʱʴʶ ʮʠʬʨʦʚʳʭ ʟʘʧʠʩʝʡ  
ʩʝʡʩʤʦʤʝʪʨʦʚ (ʤʝʪʦʜ ʅʘʢʘʤʫʨʘ, ʤʠʢʨʦʩʝʡʩʤʳ). ʆʢʦʥʯʘʪʝʣʴʥʳʤ ʠʪʦʛʦʤ 
ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ  ʩʦʟʜʘʥʠʝ ʢʘʨʪʳ ʩʝʡʩʤʠʯʝʩʢʦʛʦ 
ʤʠʢʨʦʨʘʡʦʥʠʨʦʚʘʥʠʷ  ʛʦʨʦʜʘ ɹʠʰʢʝʢ ʩ ʦʮʝʥʢʦʡ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 
ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʢʦʪʦʨʫʶ ʥʝʦʙʭʦʜʠʤʦ ʙʫʜʝʪ ʟʘʚʝʨʰʠʪʴ ʚ 2013 ʛʦʜʫ. 

ʅʦʚʘʷ ʩʦʩʪʘʚʣʝʥʥʘʷ  ʢʘʨʪʘ ʙʫʜʝʪ ʧʝʨʝʜʘʥʘ  ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʤʫ ʘʛʝʥʪʩʪʚʫ ʧʦ 
ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʠ ʨʝʛʠʦʥʘʣʴʥʦʤʫ ʨʘʟʚʠʪʠʶ ʧʨʠ ʇʨʘʚʠʪʝʣʴʩʪʚʝ ʂʈ ʚ ʢʘʯʝʩʪʚʝ 
ʥʦʨʤʘʪʠʚʥʦʛʦ ʜʦʢʫʤʝʥʪʘ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʘʟʨʫʰʠʪʝʣʴʥʳʭ ʩʝʡʩʤʠʯʝʩʢʠʭ 
ʩʦʙʳʪʠʡ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʝʡʩʤʦʩʪʦʡʢʠʭ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ. ʊʘʢʞʝ, ʢʘʨʪʘ 
ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʥʘ ʤʵʨʠʝʡ ʛ. ɹʠʰʢʝʢ ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʛʝʥʝʨʘʣʴʥʦʛʦ ʧʣʘʥʘ 
ʨʘʟʚʠʪʠʷ  ʛʦʨʦʜʘ ʠ ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʏʨʝʟʚʳʯʘʡʥʳʭ ʉʠʪʫʘʮʠʡ ʂʳʨʛʳʟʩʢʦʡ 
ʈʝʩʧʫʙʣʠʢʠ ʜʣʷ ʦʮʝʥʢʠ ʨʠʩʢʦʚ ʏʉ ʠ ʨʘʟʨʘʙʦʪʢʠ ʧʨʝʚʝʥʪʠʚʥʳʭ ʤʝʨ. 

 

1.2.3  ʎʝʣʠ ʠ ʤʝʪʦʜʳ ʧʨʦʝʢʪʘ  

ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʧʨʦʝʢʪʘ - ʩʦʩʪʘʚʣʝʥʠʝ ʢʘʨʪ ʩʝʡʩʤʠʯʝʩʢʦʛʦ 
ʤʠʢʨʦʨʘʡʦʥʠʨʦʚʘʥʠʷ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʫʨʦʚʥʝ ʜʣʷ ʛʦʨʦʜʘ ɹʠʰʢʝʢ. 

ɼʦʣʛʦʩʨʦʯʥʳʝ ʮʝʣʠ: ʩʦʟʜʘʥʠʝ ʩʝʨʠʡ ʢʘʨʪ  ʧʦ ñʆʮʝʥʢʝ ʩʝʡʩʤʠʯʝʩʢʦʡ 
ʦʧʘʩʥʦʩʪʠ ʠ ʤʠʢʨʦʨʘʡʦʥʠʨʦʚʘʥʠʝò, ñʉʝʡʩʤʠʯʝʩʢʘʷ ʫʷʟʚʠʤʦʩʪʴò ʠ  ñʉʝʡʩʤʠʯʝʩʢʠʡ 
ʨʠʩʢò ʜʣʷ ʛʦʨʦʜʘ ɹʠʰʢʝʢ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ EMCA. 

 

ʂʨʘʪʢʦʩʨʦʯʥʳʝ ʮʝʣʠ:  

- ʇʨʦʚʝʜʝʥʠʝ ʩʙʦʨʘ, ʦʙʨʘʙʦʪʢʘ  ʠ ʘʥʘʣʠʟ  ʩʝʡʩʤʠʯʝʩʢʠʭ ʜʘʥʥʳʭ; 

- ʀʟʫʯʝʥʠʝ ʯʘʩʪʦʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʨʫʥʪʦʚ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ  ʟʘʧʠʩʝʡ 
ʰʫʤʦʚ ʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ;  

- ʉʦʩʪʘʚʣʝʥʠʝ ʢʘʨʪʳ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʧʦ ʛʨʫʥʪʦʚʳʤ ʫʩʣʦʚʠʷʤ; 

- ʉʦʟʜʘʥʠʝ ʩʝʪʠ  ʧʦ  ʨʝʛʠʩʪʨʘʮʠʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʠʣʴʥʳʭ 
ʜʚʠʞʝʥʠʡ;  

- ɿʘʚʝʨʰʝʥʠʝ ʢʘʨʪʳ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʤʠʢʨʦʨʘʡʦʥʠʨʦʚʘʥʠʷ  ʠ  ʧʨʦʜʦʣʞʝʥʠʝ 
ʩʦʩʪʘʚʣʝʥʠʷ ʢʘʨʪ ñʉʝʡʩʤʠʯʝʩʢʘʷ ʫʷʟʚʠʤʦʩʪʴò ʠ ñʉʝʡʩʤʠʯʝʩʢʠʡ ʨʠʩʢò. 
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ʄʝʪʦʜʳ: 

 

1. ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʡ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʢʘʯʝʩʪʚʝʥʥʦʡ, ʵʤʧʠʨʠʯʝʩʢʠ 

ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʧʨʠʨʘʱʝʥʠʷ ʩʝʡʩʤʠʯʝʩʢʦʡ ʙʘʣʴʥʦʩʪʠ ʦʪ 

ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʨʘʟʣʠʯʥʳʭ ʛʨʫʥʪʦʚ; 

2. ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʡ, ʚʢʣʶʯʘʶʱʠʡ ʚ ʩʝʙʷ ʩʧʦʩʦʙ ʩʝʡʩʤʠʯʝʩʢʠʭ 

ʞʝʩʪʢʦʩʪʝʡ ʠ ʩʧʦʩʦʙ ʘʤʧʣʠʪʫʜʥʦ-ʯʘʩʪʦʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ; 

3. ɻʝʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ (ʥʝʦʪʝʢʪʦʥʠʢʘ, ʧʘʣʝʦ-ʩʝʡʩʤʦʣʦʛʠʷ, ʬʠʰʝʥ-ʪʨʝʢ 

ʘʥʘʣʠʟ); 

4. ʀʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʠ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ (ʢʘʨʪʠʨʦʚʘʥʠʝ 
ʫʯʘʩʪʢʦʚ ʧʨʦʷʚʣʝʥʠʷ ʦʧʘʩʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʷʚʣʝʥʠʡ, ʦʮʝʥʢʘ ʛʨʫʥʪʦʚʳʭ 
ʫʩʣʦʚʠʡ, ʦʧʨʝʜʝʣʝʥʠʝ ʛʣʫʙʠʥʳ ʟʘʣʝʛʘʥʠʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ). 

 

1.2.4 ʊʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʠ ʩʧʝʮʠʘʣʴʥʳʝ ʟʘʧʨʘʰʠʚʘʝʤʳʝ ʩʨʝʜʩʪʚʘ  

ɺ 2008-2011 ʛʛ. ʩʦʚʤʝʩʪʥʦ ʩʦ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ɻʝʨʤʘʥʩʢʦʛʦ ʮʝʥʪʨʘ 
ʠʩʩʣʝʜʦʚʘʥʠʡ ɿʝʤʣʠ (GFZ), ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʠʥʩʪʠʪʫʪʘ ʚʫʣʢʘʥʦʣʦʛʠʠ ʠ ʛʝʦʬʠʟʠʢʠ 
ʀʪʘʣʠʠ (INGV) ʙʳʣʠ  ʧʨʦʚʝʜʝʥʳ ʨʘʙʦʪʳ ʧʦ ʩʝʡʩʤʠʯʝʩʢʦʤʫ ʤʠʢʨʦʨʘʡʦʥʠʨʦʚʘʥʠʶ  
ʛ. ɹʠʰʢʝʢ. ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʘʷ ʠ ʬʠʥʘʥʩʦʚʘʷ ʧʦʜʜʝʨʞʢʘ ʩʪʘʣʘ 
ʚʦʟʤʦʞʥʦʡ ʙʣʘʛʦʜʘʨʷ ʩʦʚʤʝʩʪʥʦʤʫ ʧʨʦʝʢʪʫ çʊʨʘʥʩʛʨʘʥʠʯʥʦʝ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ 
ʩʪʠʭʠʡʥʳʭ ʙʝʜʩʪʚʠʡ ʚ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠè (CASCADE), ʨʝʘʣʠʟʦʚʘʥʥʦʛʦ InWEnt, 
GFZ ʠ ʎɸʀʀɿ ʧʨʠ ʬʠʥʘʥʩʠʨʦʚʘʥʠʠ ʄʀɼ ʌʈɻ, ʠ ʠʥʪʝʛʨʘʮʠʠ ʚ ʩʝʪʴ CAREMON. ɺ 
2011 ʛʦʜʫ ʩʪʘʨʪʦʚʘʣ ʧʨʦʝʢʪ ɽʄʉɸ, ʢʦʪʦʨʳʡ ʧʨʦʜʦʣʞʠʣ ʠ ʨʘʩʰʠʨʠʣ ʟʘʜʘʯʠ 
ʧʨʝʜʳʜʫʱʝʛʦ ʧʨʦʝʢʪʘ  CASCADE  ʠ ʚʥʝʩ ʩʫʱʝʩʪʚʝʥʥʳʡ ʚʢʣʘʜ ʚ 
ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʫʶ ʦʩʥʦʚʫ ʨʘʙʦʪ ʧʦ ʤʠʢʨʦʩʝʡʩʤʦʨʘʡʦʥʠʨʦʚʘʥʠʶ.   

ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʤʠʢʨʦʨʘʡʦʥʠʨʦʚʘʥʠʷ ʙʳʣʦ 
ʚʳʜʝʣʝʥʠʝ ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʫʯʘʩʪʢʦʚ ʩ ʨʘʟʣʠʯʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ 
ʩʦʪʨʷʩʝʥʠʡ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʧʦ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʤ, ʪʝʢʪʦʥʠʯʝʩʢʠʤ, 
ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʤ, ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʠ ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ. ɹʳʣʠ 
ʧʦʣʫʯʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʦʙʨʘʙʦʪʢʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ 
ɹʠʰʢʝʢ ʩ ʫʯʝʪʦʤ ʨʘʩʰʠʨʝʥʠʷ ʝʛʦ ʧʣʦʱʘʜʠ ʜʦ 2025 ʛʦʜʘ. 

 ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʟʤʝʨʝʥʠʷ ʩʝʡʩʤʠʯʝʩʢʠʭ ʰʫʤʦʚ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ 
ʩʧʝʢʪʨʘʣʴʥʳʝ ʦʪʥʦʰʝʥʠʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʠ ʚʝʨʪʠʢʘʣʴʥʦʡ ʢʦʤʧʦʥʝʥʪ  ʠ 
ʩʦʩʪʘʚʣʝʥʘ ʢʘʨʪʘ -ʩʭʝʤʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʯʘʩʪʦʪʥʳʭ(ʨʝʟʦʥʘʥʩʥʳʭ)  ʭʘʨʘʢʪʝʨʠʩʪʠʢ 
ʬʫʥʜʘʤʝʥʪʘ (ʈʠʩ 1.2.1). 
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ʈʠʩ. 1.2.1 ʂʘʨʪʘ-ʩʭʝʤʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʯʘʩʪʦʪʥʳʭ (ʨʝʟʦʥʘʥʩʥʳʭ) ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʬʫʥʜʘʤʝʥʪʘ, 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʥʘ ʦʩʥʦʚʝ ʠʟʤʝʨʝʥʠʷ ʩʝʡʩʤʠʯʝʩʢʠʭ ʰʫʤʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛ. ɹʠʰʢʝʢ 

  ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʧʝʢʪʨʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ   ʚʩʝʭ ʟʘʧʠʩʝʡ ʟʝʤʣʝʪʨʷʩʝʥʠʡ  
ʧʨʦʠʟʦʰʝʜʰʠʭ ʥʝ ʜʘʣʝʝ 150 ʢʤ ʦʪ ʛ. ɹʠʰʢʝʢ ʩʦʩʪʘʚʣʝʥʘ ʢʘʨʪʘ-ʩʭʝʤʘ 
ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʯʘʩʪʦʪʥʳʭ (ʨʝʟʦʥʘʥʩʥʳʭ) ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʬʫʥʜʘʤʝʥʪʘ (ʈʠʩ. 1.2.2).  

 

 
ʈʠʩ. 1.2.2.ʂʘʨʪʘ-ʩʭʝʤʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʯʘʩʪʦʪʥʳʭ (ʨʝʟʦʥʘʥʩʥʳʭ) ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʬʫʥʜʘʤʝʥʪʘ, 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʦ ʜʘʥʥʳʤ ʧʨʦʠʟʦʰʝʜʰʠʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛ. ɹʠʰʢʝʢ 
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    ʊʘʢʞʝ ʎɸʀʀɿ ʧʨʦʚʝʣ ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʠʟʤʝʨʝʥʠʷ (ʤʘʛʥʠʪʥʳʝ ʠ 
ʩʝʡʩʤʠʯʝʩʢʠʡ) ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʰʠʨʠʥʳ ʘʢʪʠʚʥʦʛʦ ʀʩʩʳʢ-ɸʪʠʥʩʢʦʛʦ ʨʘʟʣʦʤʘ, ʚ 
ʶʞʥʦʡ ʯʘʩʪʠ ʛʦʨʦʜʘ ɹʠʰʢʝʢ (186 ʪʦʯʝʢ, ʧʦ 6 ʧʨʦʬʠʣʷʤ ʚ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʤ 
ʥʘʧʨʘʚʣʝʥʠʠ ʚʜʦʣʴ ʧʨʦʩʪʠʨʘʥʠʷ ʨʘʟʣʦʤʘ). ʀʩʩʣʝʜʦʚʘʥʥʘʷ ʪʝʨʨʠʪʦʨʠʷ ʚʭʦʜʠʪ ʚ 9 
ʙʘʣʣʴʥʫʶ ʟʦʥʫ. ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʧʦʣʫʯʝʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ 
ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʰʠʨʠʥʘ ʨʘʟʣʦʤʘ ʚʘʨʴʠʨʫʝʪ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ ʤʝʪʨʦʚ ʜʦ 
400 ʤʝʪʨʦʚ (ʈʠʩ.1.2.3), ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʟʦʥʘ ʠʭ ʚʣʠʷʥʠʷ ʚ ʥʦʨʤʘʪʠʚʥʦ-
ʩʪʨʦʠʪʝʣʴʥʳʭ ʜʦʢʫʤʝʥʪʘʭ ʜʦʣʞʥʘ ʙʳʪʴ ʧʝʨʝʩʤʦʪʨʝʥʘ, ʯʪʦʙʳ ʚ ʜʘʣʴʥʝʡʰʝʤ 
ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʨʠʩʢʠ ʠ ʫʛʨʦʟʳ ʥʘʩʝʣʝʥʠʶ, ʧʨʦʞʠʚʘʶʱʝʛʦ ʚ ʜʘʥʥʦʡ ʦʧʘʩʥʦʡ 
ʟʦʥʝ.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ.1.2.3. ʆʧʨʝʜʝʣʝʥʠʝ ʰʠʨʠʥʳ ʘʢʪʠʚʥʦʛʦ ʀʩʩʳʢ-ɸʪʠʥʩʢʦʛʦ ʨʘʟʣʦʤʘ 

 

ɼʣʷ ʟʘʚʝʨʰʝʥʠʷ ʩʦʩʪʘʚʣʝʥʠʷ ʢʘʨʪʳ ʤʠʢʨʦʩʝʡʩʤʦʨʘʡʦʥʠʨʦʚʘʥʠʷ ʛʦʨʦʜʘ 
ʥʝʦʙʭʦʜʠʤʦ ʙʫʜʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʦʣʫʯʠʪʴ ʜʘʥʥʳʝ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ 
(ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʛʨʫʥʪʦʚ, ʫʩʣʦʚʠʷ ʠʭ ʟʘʣʝʛʘʥʠʷ ʠ ʜʨ.) ʠ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ  
ʫʩʣʦʚʠʡ  ʚʥʦʚʴ ʟʘʩʪʨʦʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʠ ʝʝ ʘʛʣʦʤʝʨʘʮʠʠ. ɿʘʪʝʤ ʧʨʦʚʝʩʪʠ 
ʩʦʧʦʩʪʘʚʣʝʥʠʷ  ʧʦʣʫʯʝʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ (ʯʘʩʪʦʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ)  
ʩ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ, ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʠ  ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ  
ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʫʯʘʩʪʢʦʚ ʩ ʨʘʟʣʠʯʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ 
ʩʦʪʨʷʩʝʥʠʡ ʛʨʫʥʪʦʚ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ  ʚʦʟʤʦʞʥʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʠ 
ʪʦʯʥʦʩʪʠ ʨʘʩʯʝʪʘ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʥʘ ʨʝʘʣʴʥʳʝ ʩʝʡʩʤʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʷ.    

  

1.2.5 ɺʥʫʪʨʝʥʥʝʝ ʠ ʚʥʝʰʥʝʝ  ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ  

ʇʨʦʝʢʪ ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʩʦʪʨʫʜʥʠʢʘʤʠ 1 ʠ 4 ʦʪʜʝʣʦʚ ʎɸʀʀɿ ʧʨʠ  ʪʝʩʥʦʤ 
ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ  ʩʦ ʩʧʝʮʠʘʣʠʩʪʘʤʠ GFZ (ɻʝʨʤʘʥʠʷ),  ʅʘʮʠʦʥʘʣʴʥʳʤ ʠʥʩʪʠʪʫʪʦʤ 
ʚʫʣʢʘʥʦʣʦʛʠʠ ʠ ʛʝʦʬʠʟʠʢʠ (ʀʪʘʣʠʷ),  
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1.2.6 ʈʘʙʦʯʠʡ ʧʣʘʥ ʠ ʥʝʦʙʭʦʜʠʤʳʝ ʨʝʩʫʨʩʳ  

 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʨʦʝʢʪʘ ï 2012-2013 ʛʛ. 

 

2012 

-  ʇʨʦʚʝʜʝʥʠʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ  
ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʥʦʚʴ ʟʘʩʪʨʦʝʥʥʳʭ ʫʯʘʩʪʢʘʭ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ɹʠʰʢʝʢ. 

2013: 

-  ʇʦʜʛʦʪʦʚʢʘ  ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ ʦʪʯʝʪʘ, ʩʦʟʜʘʥʠʝ ʦʮʠʬʨʦʚʘʥʥʳʭ ʢʘʨʪ 
ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʤʠʢʨʦʨʘʡʦʥʠʨʦʚʘʥʠʷ ʩ ʦʮʝʥʢʦʡ ʛʝʦʨʠʩʢʦʚ  

-  ʇʫʙʣʠʢʘʮʠʷ  ʨʝʟʫʣʴʪʘʪʦʚ ʢʦʤʧʣʝʢʩʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ.  

 

ʊʨʫʜʦʟʘʪʨʘʪʳ  

 1 ʦʪʜʝʣï120 ʯʝʣ./ʤʝʩ.; 
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ʇʨʦʝʢʪ 1.3: ʀʩʩʣʝʜʦʚʘʥʠʝ ʦʧʦʣʟʥʝʡ ʤʝʪʦʜʘʤʠ ʥʘʟʝʤʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʠ 
ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ (ʚ ʧʠʣʦʪʥʦʡ ʦʙʣʘʩʪʠ ʛʦʨʥʦʛʦ ʦʙʨʘʤʣʝʥʠʷ 
ʌʝʨʛʘʥʩʢʦʛʦ ʙʘʩʩʝʡʥʘ, ʩʝʚʝʨʥʦʛʦ ʠ ʚʥʫʪʨʝʥʥʝʛʦ ʊʷʥʴ-ʐʘʥʷ) 

 

ʆʪʚʝʪʩʪʚʝʥʥʳʝ ʠʩʧʦʣʥʠʪʝʣʠ: ʄʘʥʜʳʯʝʚ ɸ.ʅ., ɼʝʪʫʰʝʚ ɸ. 

 

1.3.1 ʂʨʘʪʢʦʝ ʥʘʟʚʘʥʠʝ ʧʨʦʝʢʪʘ 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʦʧʦʣʟʥʝʡ ʌʝʨʛʘʥʩʢʦʛʦ ʙʘʩʩʝʡʥʘ, ʩʝʚʝʨʥʦʛʦ ʠ ʚʥʫʪʨʝʥʥʝʛʦ 
ʊʷʥʴ-ʐʘʥʷ 

1.3.2 ʂʨʘʪʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʧʨʦʝʢʪʘ 

ʆʧʦʣʟʥʝʚʳʝ ʧʨʦʮʝʩʩʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʳʨʛʳʟʩʪʘʥʘ ʠ ʩʦʩʝʜʥʠʭ ʎʝʥʪʨʘʣʴʥʦ-
ɸʟʠʘʪʩʢʠʭ ʩʪʨʘʥ ʠʤʝʶʪ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʟ-ʟʘ ʧʨʝʦʙʣʘʜʘʥʠʷ ʛʦʨʥʦʛʦ 
ʨʝʣʴʝʬʘ. ʆʧʦʣʟʥʝʚʳʝ ʷʚʣʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ 
ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʧʨʠʨʦʜʥʳʭ ʢʘʪʘʩʪʨʦʬ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ 

ʆʧʦʣʟʥʠ ʬʦʨʤʠʨʫʶʪʩʷ ʟʘ ʩʯʝʪ ʚʦʟʜʝʡʩʪʚʠʷ ʢʦʤʧʣʝʢʩʘ ʬʘʢʪʦʨʦʚ, ʪʘʢʠʭ ʢʘʢ 
ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ, ʛʝʦʣʦʛʠʯʝʩʢʠʡ (ʚʢʣʶʯʘʶʱʠʡ ʪʝʢʪʦʥʠʯʝʩʢʠʡ ʠ 
ʣʠʪʦʣʦʛʠʯʝʩʢʠʡ), ʩʝʡʩʤʠʯʝʩʢʠʡ, ʢʣʠʤʘʪʠʯʝʩʢʠʡ, ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʡ, 
ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʡ, ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʡ. ɺ ʵʪʦʡ ʩʠʩʪʝʤʝ ʬʘʢʪʦʨʦʚ 
ʧʨʠʩʫʪʩʪʚʫʝʪ ʢʘʢ ʧʨʠʨʦʜʥʘʷ, ʪʘʢ ʠ ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʩʦʩʪʘʚʣʷʶʱʠʝ. 

ʆʧʦʣʟʥʝʚʳʝ ʧʨʦʮʝʩʩʳ ʯʘʩʪʦ ʥʘʥʦʩʷʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ ʠ 
ʧʨʠʚʦʜʷʪ ʢ ʞʝʨʪʚʘʤ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ. ʇʦʵʪʦʤʫ ʠʭ ʠʟʫʯʝʥʠʝ ʠ ʨʘʟʨʘʙʦʪʢʘ ʥʘ 
ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʛʥʦʟʘ ʦʧʦʣʟʥʝʚʦʡ ʦʧʘʩʥʦʩʪʠ, ʤʝʨ ʧʦ 
ʩʥʠʞʝʥʠʶ ʨʠʩʢʘ ʦʧʦʣʟʥʝʚʳʭ ʢʘʪʘʩʪʨʦʬ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ. 

 

ʈʠʩ. 1.3.1. ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʠʩʩʣʝʜʫʝʤʳʭ ʦʧʦʣʟʥʝʡ 
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ɼʘʥʥʳʡ ʧʨʦʝʢʪ, ʚʳʧʦʣʥʝʥʠʝ ʢʦʪʦʨʦʛʦ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʚ ʧʝʨʠʦʜ ʩ 2012 ʧʦ 
2013 ʛʛ. ʷʚʣʷʝʪʩʷ ʣʦʛʠʯʝʩʢʠʤ ʧʨʦʜʦʣʞʝʥʠʝʤ ʧʨʦʝʢʪʘ 2, ʚʳʧʦʣʥʷʚʰʝʛʦʩʷ ʚ ʪʝʯʝʥʠʝ 
2008-2011 ʛʛ. ʚ ʨʘʡʦʥʘʭ ʛ. ʄʠʥʢʫʰ (ʚʥʫʪʨʝʥʥʠʡ ʊʷʥʴ-ʐʘʥʴ), ʛ. ɻʫʣʴʯʘ ʠ ʛ. ʄʘʡʣʠʩʫ 
(ʌʝʨʛʘʥʩʢʘʷ ʚʧʘʜʠʥʘ) (ʈʠʩ.1.3.1). ɿʘ ʵʪʠ ʛʦʜʳ ʙʳʣ ʩʦʙʨʘʥ ʬʘʢʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ 
ʠ ʚʳʧʦʣʥʝʥ ʝʛʦ ʘʥʘʣʠʟ, ʢʘʩʘʶʱʠʡʩʷ ʢʣʠʤʘʪʠʯʝʩʢʠʭ, ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ, 
ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʨʘʡʦʥʦʚ 
ʠʩʩʣʝʜʦʚʘʥʠʡ, ʘ ʪʘʢ ʞʝ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʝʜʳʜʫʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʧʦʣʟʥʝʡ  
çʊʫʶʢʩʫè ʚ ʨʘʡʦʥʝ ʛ. ʄʠʥʢʫʰ, ʦʧʦʣʟʥʷ çʂʦʡʪʘʰè ʚ ʨʘʡʦʥʝ ʛ. ʄʘʡʣʠʩʫ ʠ ʦʧʦʣʟʥʷ 
çɻʫʣʴʯʘè ʚ ʨʘʡʦʥʝ ʦʜʥʦʠʤʝʥʥʦʛʦ ʛʦʨʦʜʘ. ʇʦ ʵʪʠʤ ʦʧʦʣʟʥʷʤ ʚ 2008-2009 ʛʛ ʙʳʣʠ 
ʚʳʧʦʣʥʝʥʳ ʜʝʪʘʣʴʥʳʝ ʧʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʠʟʤʝʨʝʥʠʝʤ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ 
ʧʘʨʘʤʝʪʨʦʚ, ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʩʲʝʤʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ GPS Topcon GB-1000, ʚ 
ʪʦʤ ʯʠʩʣʝ ʚʳʩʦʢʦʪʦʯʥʳʝ ʦʧʨʝʜʝʣʝʥʠʷ ʤʠʢʨʦʧʦʜʚʠʞʝʢ ʙʣʦʢʦʚ ʦʧʦʣʟʥʝʡ. ʂʨʦʤʝ 
ʵʪʦʛʦ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʧʨʦʙʳ ʛʨʫʥʪʘ ʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʜʣʷ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʠ 
ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ (ʈʠʩ.1.3.2).  

 

     

ʈʠʩ 1.3.2. ʀʩʩʣʝʜʦʚʘʥʠʝ ʦʧʦʣʟʥʝʡ ʚʙʣʠʟʠ ʛʦʨʦʜʦʚ ɻʫʣʴʯʘ,  ʄʘʡʣʠʩʫ, ʄʠʥʢʫʰ 

 

ɺʳʧʦʣʥʝʥ ʧʦʜʙʦʨ ʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʜʝʪʘʣʴʥʳʭ ʢʦʩʤʠʯʝʩʢʠʭ 
ʩʥʠʤʢʦʚ ʩʧʫʪʥʠʢʘ çQuickbirdè ʠ ʜʨ., ʦʭʚʘʪʳʚʘʶʱʠʭ ʠʩʩʣʝʜʫʝʤʳʝ ʦʧʦʣʟʥʠ. ʇʦ 
ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʩʪʨʦʝʥʳ ʮʠʬʨʦʚʳʝ ʢʘʨʪʳ ʦʧʦʣʟʥʝʚʳʭ ʫʯʘʩʪʢʦʚ  ʚ 
GIS MapInfo, ʘ ʪʘʢ ʞʝ ʟʘʚʠʩʠʤʦʩʪʠ ʧʘʨʘʤʝʪʨʦʚ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ, 
ʦʧʨʝʜʝʣʷʶʱʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʦʧʦʣʟʥʝʚʳʭ ʧʨʦʮʝʩʩʦʚ. 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʜʦʣʞʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʧʨʝʞʥʠʤ ʦʙʲʝʢʪʘʤ 
ʦʙʫʩʣʦʚʣʝʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʨʘʪʢʠʤ 2-ʭ ʣʝʪʥʠʤ ʧʝʨʠʦʜʦʤ ʠʭ ʠʟʫʯʝʥʠʷ, 
ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ ʩʧʝʮʠʘʣʴʥʳʤʠ ʠʟʤʝʨʠʪʝʣʴʥʳʤʠ ʧʨʠʙʦʨʘʤʠ, ʯʪʦ 
ʧʦʟʚʦʣʠʣʦ ʩʜʝʣʘʪʴ ʣʠʰʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʚʳʚʦʜʳ ʦ ʩʪʨʫʢʪʫʨʝ ʦʧʦʣʟʥʝʡ ʠ 
ʤʝʭʘʥʠʟʤʝ ʠ ʬʘʢʪʦʨʘʭ ʠʭ ʨʘʟʚʠʪʠʷ, ʥʫʞʜʘʶʱʠʝʩʷ ʚ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʤ 
ʦʙʦʩʥʦʚʘʥʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʜʘʥʥʦʤ ʧʨʦʝʢʪʝ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʧʨʦʜʦʣʞʝʥʠʝ ʜʝʪʘʣʴʥʳʭ 
ʠʩʩʣʝʜʦʚʘʥʠʡ ʪʨʝʭ ʦʧʦʣʟʥʝʡ, ʠʟʫʯʝʥʥʳʭ ʨʘʥʝʝ ʠ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʥʘʯʘʪʴ ʥʦʚʳʝ 
ʥʘʙʣʶʜʝʥʠʷ ʥʘ ʢʨʫʧʥʦʤ ʦʧʦʣʟʥʝ ʊʘʪʳʨ, ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʚ 30 ʢʤ ʶʞʥʝʝ ʛ. ɹʠʰʢʝʢ, 
ʚ ʫʨʦʯʠʱʝ ʏʦʥ-ʂʫʨʯʘʢ. ʕʪʦʪ ʦʧʦʣʟʝʥʴ ʦʪʣʠʯʘʝʪʩʷ ʭʦʨʦʰʝʡ ʜʦʩʪʫʧʥʦʩʪʴʶ ʜʣʷ 
ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʠʥʪʝʨʝʩʥʳʤ ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʩʪʨʦʝʥʠʝʤ ʠ ʫʩʣʦʚʠʷʤʠ 
ʦʙʨʘʟʦʚʘʥʠʷ  ɺʩʝ ʵʪʦ ʧʦʟʚʦʣʠʪ ʦʨʛʘʥʠʟʦʚʘʪʴ ʥʘ ʥʝʤ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʤʠ 
ʬʠʥʘʥʩʦʚʳʤʠ ʟʘʪʨʘʪʘʤʠ ʜʝʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʧʦʣʫʯʠʪʴ ʥʘʫʯʥʳʝ 
ʨʝʟʫʣʴʪʘʪʳ, ʧʨʠʤʝʥʠʤʳʝ ʜʣʷ ʧʨʦʛʥʦʟʘ ʨʘʟʚʠʪʠʷ  ʜʨʫʛʠʭ ʦʜʥʦʪʠʧʥʳʭ ʦʧʦʣʟʥʝʡ.  
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ɼʣʷ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʛʦ ʠ ʘʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʦʧʦʣʟʥʝʚʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ 
ʨʝʛʠʦʥʘʣʴʥʦʤ  ʤʘʩʰʪʘʙʝ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʘʨʭʠʚʥʳʝ ʜʘʥʥʳʝ, ʪʘʢ ʠ 
ʤʘʪʝʨʠʘʣʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ï ʩʧʫʪʥʠʢʦʚʳʝ ʩʥʠʤʢʠ  Landsat, Aster, 
Spot, Quickbird  ʠ ʜʨ.. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 
ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʡ ʨʘʜʘʨʥʦʡ ʠʥʪʝʨʬʝʨʦʤʝʪʨʠʠ (TerraSAR-X) ʜʣʷ ʥʘʙʣʶʜʝʥʠʷ 
ʟʘ ʜʠʥʘʤʠʢʦʡ ʦʧʦʣʟʥʷ, ʦʙʨʘʟʦʚʘʥʠʷ ʪʨʝʱʠʥ ʠ ʜʝʬʦʨʤʘʮʠʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ  
ʦʧʦʣʟʥʷ. 

ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʣʫʯʝʥʥʦʡ ʩ ʧʦʤʦʱʴʶ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 
ʟʦʥʜʠʨʦʚʘʥʠʷ ʩ ʨʝʘʣʴʥʦʡ ʩʠʪʫʘʮʠʝʡ ʥʘ ʤʝʩʪʥʦʩʪʠ ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʚ 
ʧʨʦʮʝʩʩʝ ʧʦʣʝʚʳʭ ʨʘʙʦʪ. ɺ ʣʦʢʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʧʨʠʤʝʥʠʪʴ 
ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʥʘʟʝʤʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʛʝʦʣʦʛʠʯʝʩʢʠʝ, ʛʝʦʬʠʟʠʯʝʩʢʠʝ, 
ʛʝʦʜʝʟʠʯʝʩʢʠʝ (GPS Topcon GB-1000, ʵʣʝʢʪʨʦʥʥʳʡ ʪʘʭʝʦʤʝʪʨ). 

ʇʨʠ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʙʫʜʝʪ ʚʳʧʦʣʥʝʥ ʦʪʙʦʨ ʦʙʨʘʟʮʦʚ ʛʨʫʥʪʦʚ ʥʘ 
ʦʧʨʝʜʝʣʝʥʠʝ ʚʣʘʞʥʦʩʪʠ, ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ, ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʠ ʜʨʫʛʠʭ 
ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʟʦʥʜʠʨʦʚʘʥʠʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤ 
ʧʝʥʝʪʨʘʮʠʦʥʥʳʤ ʨʘʜʘʨʦʤ ʠʣʠ ʰʠʨʦʢʦʧʦʣʦʩʥʦʡ ʩʝʡʩʤʦʩʪʘʥʮʠʝʡ, ʠʟʤʝʨʝʥʠʝ 
ʘʢʫʩʪʠʯʝʩʢʠʭ ʰʫʤʦʚ ʛʝʦʬʦʥʦʤ. 

ɹʫʜʝʪ ʚʳʧʦʣʥʷʪʴʩʷ  ʟʘʜʘʯʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʧʦʣʟʥʝʡ ʥʘ ʦʩʥʦʚʝ  
ʦʧʨʝʜʝʣʝʥʠʷ ʠ ʫʪʦʯʥʝʥʠ ̫ʧʦʣʠʬʘʢʪʦʨʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʧʦʣʟʥʝʚʳʭ 
ʧʨʦʮʝʩʩʦʚ ʩ ʧʦʩʪʨʦʝʥʠʝʤ ʢʘʯʝʩʪʚʝʥʥʳʭ, ʘ ʟʘʪʝʤ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʤʦʜʝʣʝʡ 
ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. ɺʘʞʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʫʜʝʪ ʫʪʦʯʥʝʥʠʝ ʧʨʠ 
ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʘʨʘʤʝʪʨʦʚ ʢʣʶʯʝʚʳʭ ʬʘʢʪʦʨʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ 
ʩʝʡʩʤʠʯʥʦʩʪʠ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʭʘʨʘʢʪʝʨ ʨʘʟʚʠʪʠʷ ʦʧʦʣʟʥʝʚʳʭ ʧʨʦʮʝʩʩʦʚ, 
ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠʭ ʚʟʘʠʤʦʩʚʷʟʠ ʠ ʨʘʟʚʠʪʠʷ ʚʦ ʚʨʝʤʝʥʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝ.  

ʅʘ ʟʘʢʣʶʯʠʪʝʣʴʥʦʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʦʩʥʦʚʝ ʩʠʥʪʝʟʘ ʚʩʝʭ ʧʦʣʫʯʝʥʥʳʭ 
ʨʝʟʫʣʴʪʘʪʦʚ ʙʫʜʝʪ ʧʨʦʚʝʜʝʥʘ ʨʘʟʨʘʙʦʪʢʘ ʘʣʛʦʨʠʪʤʘ ʧʨʦʛʥʦʟʘ ʨʘʟʚʠʪʠʷ 
ʦʧʦʣʟʥʝʚʳʭ ʧʨʦʮʝʩʩʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʨʝʟʫʣʴʪʘʪʘ ʧʨʦʝʢʪʘ ʙʫʜʫʪ ʧʦʜʛʦʪʦʚʣʝʥʳ 
ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʦʮʝʥʢʝ ʩʪʝʧʝʥʠ ʨʠʩʢʘ ʦʧʦʣʟʥʝʚʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʧʦ ʤʝʨʘʤ 
ʩʥʠʞʝʥʠʷ ʦʧʦʣʟʥʝʚʦʡ ʦʧʘʩʥʦʩʪʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʥʘ ʦʩʥʦʚʝ ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤ ʨʘʥʥʝʛʦ 
ʦʧʦʚʝʱʝʥʠʷ ʠ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʦʡ ʨʘʟʨʘʙʦʪʢʠ  ʤʝʨ ʧʦ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʡ 
ʤʝʣʠʦʨʘʮʠʠ ʛʨʫʥʪʦʚ ʦʧʦʣʟʥʝʚʳʭ ʩʢʣʦʥʦʚ. 

 

1.3.3 ʎʝʣʠ ʠ ʤʝʪʦʜʳ ʧʨʦʝʢʪʘ 

ɼʦʣʛʦʩʨʦʯʥʳʝ ʮʝʣʠ: 

ʎʝʣʴ ʧʨʦʝʢʪʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʪʨʘʪʝʛʠʠ ʎɸʀʀɿ ʚ ʥʘʧʨʘʚʣʝʥʠʠ çɻʝʦʜʠʥʘʤʠʢʘ ʠ 
ʛʝʦʢʘʪʘʩʪʨʦʬʳè, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʝʡ ʧʨʦʛʥʦʟ ʪʝʥʜʝʥʮʠʡ ʨʘʟʚʠʪʠʷ ʦʧʘʩʥʳʭ 
ʵʢʟʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʷʚʣʝʥʠʡ  ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʳʨʛʳʟʩʪʘʥʘ ʠ ʩʪʨʘʥ ʎɸ ʚ ʩʚʷʟʠ ʩ 
ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ.   

ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʷʚʣʷʝʪʩʷ ʧʨʦʜʦʣʞʝʥʠʝ ʜʝʪʘʣʴʥʳʭ 
ʠʩʩʣʝʜʦʚʘʥʠʡ ʭʘʨʘʢʪʝʨʥʳʭ ʦʧʦʣʟʥʝʡ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴʩʷ 
ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʧʨʦʛʥʦʟ ʨʘʟʚʠʪʠʷ ʦʧʦʣʟʥʝʡ, ʘ ʪʘʢ ʞʝ ʢʦʤʧʣʝʢʩʥʘʷ ʦʮʝʥʢʘ ʨʠʩʢʦʚ 
ʦʧʦʣʟʥʝʚʳʭ ʧʨʦʮʝʩʩʦʚ. 
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ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ ʨʘʟʚʠʪʠʝ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʧʦʥʠʤʘʥʠʷ ʦʧʦʣʟʥʝʚʦʛʦ ʧʨʦʮʝʩʩʘ ʚ 
ʝʛʦ ʩʚʷʟʠ ʩ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʦʡ, ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʠ ʣʠʪʦʣʦʛʠʯʝʩʢʠʤ 
ʩʪʨʦʝʥʠʝʤ, ʘ ʪʘʢ ʞʝ ʩ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʠʟʤʝʥʝʥʠʷʤʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ, 
ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ, ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʚ 
ʦʙʣʘʩʪʠ ʚʳʩʦʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʦʧʦʣʟʥʝʡ ʚʜʦʣʴ ʚʦʩʪʦʯʥʦʛʦ ʦʙʨʘʤʣʝʥʠʷ ʌʝʨʛʘʥʩʢʦʛʦ 
ʙʘʩʩʝʡʥʘ, ʩʝʚʝʨʥʦʛʦ ʠ ʚʥʫʪʨʝʥʥʝʛʦ ʊʷʥʴ - ʐʘʥʷ; ʕʪʦ ʧʦʥʠʤʘʥʠʝ ʙʫʜʝʪ ʦʩʥʦʚʘʥʦ 
ʥʘ ʨʘʟʚʠʪʠʠ ʩʠʩʪʝʤʳ ʚʩʝʩʪʦʨʦʥʥʝʡ ʬʘʢʪʦʨʥʦʡ ʦʮʝʥʢʠ ʦʧʦʣʟʥʝʚʦʡ ʦʧʘʩʥʦʩʪʠ ʠ 
ʨʠʩʢʘ  ʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤ ʠ ʚʨʝʤʝʥʥʦʤ ʤʘʩʰʪʘʙʝ ʠ  ʤʦʥʠʪʦʨʠʥʛʝ ʦʧʦʣʟʥʝʚʳʭ 
ʷʚʣʝʥʠʡ ʠ ʪʨʠʛʛʝʨʥʳʭ ʬʘʢʪʦʨʦʚ, ʚʳʟʳʚʘʶʱʠʭ ʥʘʯʘʣʦ ʨʘʟʨʫʰʝʥʠʷ ʩʢʣʦʥʘ 
(ʘʪʤʦʩʬʝʨʥʳʝ ʦʩʘʜʢʠ, ʩʝʡʩʤʠʯʥʦʩʪʴ, ʩʪʨʫʢʪʫʨʘ ʠ ʣʠʪʦʣʦʛʠʷ). 

ɹʫʜʝʪ ʧʨʦʜʦʣʞʝʥʘ ʨʘʟʨʘʙʦʪʢʘ ʦʙʦʩʥʦʚʘʥʠ ̫ʧʨʦʛʥʦʟʘ ʨʘʟʚʠʪʠʷ ʦʧʦʣʟʥʝʚʦʛʦ 
ʧʨʦʮʝʩʩʘ ʥʘ ʢʦʥʢʨʝʪʥʳʭ ʫʯʘʩʪʢʘʭ ʠ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʩʥʠʞʝʥʠʶ ʦʧʦʣʟʥʝʚʦʡ 
ʦʧʘʩʥʦʩʪʠ. ɺ ʧʝʨʩʧʝʢʪʠʚʝ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʩʦʟʜʘʥʠʶ  
ʩʠʩʪʝʤʳ ʨʘʥʥʝʛʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦʧʦʣʟʥʝʚʳʭ ʷʚʣʝʥʠʡ ʚ ʎʝʥʪʨʘʣʴʥʦ-ɸʟʠʘʪʩʢʦʤ 
ʨʝʛʠʦʥʝ. 

ʂʨʘʪʢʦʩʨʦʯʥʳʝ ʮʝʣʠ: 

ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʙʫʜʫʪ ʧʨʦʜʦʣʞʝʥʳ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ʪʨʝʭ ʪʠʧʠʯʥʳʭ ʦʧʦʣʟʥʝʡ,  ʚʳʙʨʘʥʥʳʭ ʚ ʧʨʦʮʝʩʩʝ ʘʥʘʣʠʟʘ ʠʤʝʶʱʠʭʩʷ 
ʛʝʦʣʦʛʠʯʝʩʢʠʭ, ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʭ, ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ, ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ, 
ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ, ʢʣʠʤʘʪʠʯʝʩʢʠʭ, ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʜʘʥʥʳʭ ʠ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 
ʚ ʨʘʡʦʥʘʭ ʛʦʨʦʜʦʚ ʄʠʥʢʫʰ, ʄʘʡʣʠʩʫ, ɻʫʣʴʯʘ. ɸ ʪʘʢ ʞʝ ʦʧʦʣʟʥʷ ʊʘʪʳʨ, 
ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚʙʣʠʟʠ ʛ.ɹʠʰʢʝʢ (ʈʠʩ. 1.3.3). 

 

ʈʠʩ.1.3.3 ʉʭʝʤʘ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʨʘʡʦʥʘ ʦʧʦʣʟʥʷ ʊʘʪʳʨ 

ʇʨʦʜʦʣʞʠʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʙʘʟʳ ʜʘʥʥʳʭ,  ʩʦʜʝʨʞʘʱʝʡ ʧʘʨʘʤʝʪʨʳ 
ʦʧʦʣʟʥʝʡ ʠ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʧʦ ʩʝʪʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ 
ʩʪʘʥʮʠʡ ʠ ʧʦ ʧʦʣʝʚʳʤ ʠʟʤʝʨʝʥʠʷʤ ʥʘ ʦʧʦʣʟʥʷʭ. ʅʘ ʦʩʥʦʚʝ ʵʪʠʭ ʜʘʥʥʳʭ ʙʫʜʫʪ 
ʨʘʟʨʘʙʦʪʘʥʳ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʧʨʦʛʥʦʟʥʳʝ ʤʦʜʝʣʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʧʦʣʟʥʝʡ  
ʚ ʩʚʷʟʠ ʩ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ, ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, 
ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʠ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ. ɹʫʜʫʪ ʨʘʟʨʘʙʦʪʘʥʳ 
ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʩʭʝʤʘ ʨʘʥʥʝʛʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʭ ʧʦʜʚʠʞʢʘʭ 
ʦʧʦʣʟʥʝʡ ʠ ʦʙʦʩʥʦʚʘʥʠʝ  ʧʨʦʛʥʦʟʘ ʨʘʟʚʠʪʠʷ ʦʧʦʣʟʥʝʚʦʛʦ ʧʨʦʮʝʩʩʘ ʥʘ ʢʦʥʢʨʝʪʥʳʭ 
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ʫʯʘʩʪʢʘʭ  ʩ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʧʦ ʩʥʠʞʝʥʠʶ ʦʧʦʣʟʥʝʚʦʡ ʦʧʘʩʥʦʩʪʠ. 

 

ʄʝʪʦʜʳ: 

 ɼʝʰʠʬʨʠʨʦʚʘʥʠʝ ʚʳʩʦʢʦʜʝʪʘʣʴʥʳʭ  ʨʘʟʥʦʚʨʝʤʝʥʥʳʭ ʜʘʥʥʳʭ 
ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ (ʤʫʣʴʪʠʩʧʝʢʪʨʘʣʴʥʦʝ, ʛʠʧʝʨʩʧʝʢʪʨʘʣʴʥʦʝ, 
ʨʘʜʘʨʥʦʝ); 

 ʅʘʟʝʤʥʳʝ ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʠʟʤʝʨʝʥʠʷ (ʘʢʫʩʪʠʯʝʩʢʦʝ ʧʨʦʩʣʫʰʠʚʘʥʠʝ 
ʛʝʦʬʦʥʦʤ, ʟʦʥʜʠʨʦʚʘʥʠʝ ʧʝʥʝʪʨʘʮʠʦʥʥʳʤ ʨʘʜʘʨʦʤ ʠʣʠ ʩʝʡʩʤʠʯʝʩʢʦʡ 
ʩʪʘʥʮʠʝʡ), ʛʝʦʜʝʟʠʯʝʩʢʠʝ  ʠʟʤʝʨʝʥʠʷ (GPS ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʝ, 
ʥʠʚʝʣʠʨʦʚʘʥʠʝ, ʪʦʧʦʛʨʘʬʠʯʝʩʢʘʷ ʩʲʝʤʢʘ ʵʣʝʢʪʨʦʥʥʳʤ ʪʘʭʝʦʤʝʪʨʦʤ), 
ʠʟʤʝʨʝʥʠʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠʤʠ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʤʠ ʩʪʘʥʮʠʷʤʠ; 

 ɻʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ, ʛʝʦʣʦʛʠʯʝʩʢʠʝ, ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʝ, ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ 
ʠ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʧʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʟʫʯʝʥʠʝ ʭʘʨʘʢʪʝʨʘ 
ʨʝʣʴʝʬʘ, ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ, ʣʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ, ʫʩʣʦʚʠʡ 
ʦʙʚʦʜʥʝʥʠʷ ʠ ʚʦʜʦʥʘʩʳʱʝʥʠʷ ʦʧʦʣʟʥʝʚʦʛʦ ʩʢʣʦʥʘ ʠ ʪʝʣʘ ʦʧʦʣʟʥʷ, 
ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ, ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ, 
ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʠ ʜʨʫʛʠʭ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 
ʛʨʫʥʪʦʚ ʦʧʦʣʟʥʝʡ; 

 ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦ - ʚʨʝʤʝʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʦʧʦʣʟʥʝʚʦʛʦ ʧʨʦʮʝʩʩʘ, 
ʦʮʝʥʢʘ ʨʠʩʢʘ. 

 

1.3.4  ʊʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʠ ʩʧʝʮʠʘʣʴʥʳʝ ʟʘʧʨʘʰʠʚʘʝʤʳʝ ʩʨʝʜʩʪʚʘ 

ɺ ʪʝʯʝʥʠʝ 2008-2011 ʛʦʜʦʚ ʙʳʣ ʚʳʧʦʣʥʝʥ ʩʙʦʨ  ʬʘʢʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦ 
ʪʨʝʤ ʠʩʩʣʝʜʫʝʤʳʤ ʦʧʦʣʟʥʷʤ ʠ ʨʘʡʦʥʘʤ ʠʭ ʨʘʟʚʠʪʠʷ (ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʠ 
ʪʝʢʪʦʥʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ, ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʝ ʠ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, 
ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ). ɸʥʘʣʠʟ ʵʪʠʭ ʜʘʥʥʳʭ ʧʦʟʚʦʣʠʣ ʙʦʣʝʝ 
ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦ  ʧʣʘʥʠʨʦʚʘʪʴ ʠ ʚʳʧʦʣʥʷʪʴ ʧʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ.  

  ʇʦ ʦʧʦʣʟʥʷʤ  çʊʫʶʢʩʫè ʚ ʨʘʡʦʥʝ ʛ. ʄʠʥʢʫʰ, çʂʦʡʪʘʰè ʚ ʨʘʡʦʥʝ ʛ. ʄʘʡʣʠʩʫ ʠ 
çɻʫʣʴʯʘè ʚ ʨʘʡʦʥʝ ʦʜʥʦʠʤʝʥʥʦʛʦ ʛʦʨʦʜʘ ʚ 2008-2009 ʛʛ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ 
ʜʝʪʘʣʴʥʳʝ ʧʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʠʟʤʝʨʝʥʠʝʤ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, 
ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʩʲʝʤʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ GPS Topcon GB 1000, ʚ ʪʦʤ ʯʠʩʣʝ 
ʚʳʩʦʢʦʪʦʯʥʳʝ ʦʧʨʝʜʝʣʝʥʠʷ ʤʠʢʨʦʧʦʜʚʠʞʝʢ ʙʣʦʢʦʚ ʦʧʦʣʟʥʝʡ. ʂʨʦʤʝ ʵʪʦʛʦ ʙʳʣʠ 
ʦʪʦʙʨʘʥʳ ʧʨʦʙʳ ʛʨʫʥʪʘ ʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʜʣʷ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʠ ʭʠʤʠʯʝʩʢʦʛʦ 
ʘʥʘʣʠʟʘ.  ɺʳʧʦʣʥʝʥ ʧʦʜʙʦʨ ʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʜʝʪʘʣʴʥʳʭ ʢʦʩʤʠʯʝʩʢʠʭ 
ʩʥʠʤʢʦʚ Quickbird ʠ ʜʨ., ʦʭʚʘʪʳʚʘʶʱʠʭ ʠʩʩʣʝʜʫʝʤʳʝ ʦʧʦʣʟʥʠ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ 
ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʩʪʨʦʝʥʳ ʮʠʬʨʦʚʳʝ ʢʘʨʪʳ ʦʧʦʣʟʥʝʚʳʭ ʫʯʘʩʪʢʦʚ  ʚ GIS MapInfo, ʘ 
ʪʘʢ ʞʝ ʟʘʚʠʩʠʤʦʩʪʠ ʧʘʨʘʤʝʪʨʦʚ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ 
ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʠ ʨʘʟʚʠʪʝʝ ʦʧʦʣʟʥʝʚʳʭ ʧʨʦʮʝʩʩʦʚ. ʕʪʠ ʤʘʪʝʨʠʘʣʳ ʚʢʣʶʯʝʥʳ ʚ 
ʙʘʟʫ ʜʘʥʥʳʭ ʠ ʙʫʜʫʪ ʚ ʜʘʣʴʥʝʡʰʝʤ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʘʥʘʣʠʟʘ ʤʝʭʘʥʠʟʤʘ 
ʦʧʦʣʟʥʝʚʳʭ ʧʨʦʮʝʩʩʦʚ 

ʅʝʦʙʭʦʜʠʤʳʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʘ ʚʢʣʶʯʘʶʪ 
ʚ ʩʝʙʷ ʨʘʟʥʦʚʨʝʤʝʥʥʳʝ ʦʧʪʠʯʝʩʢʠʝ ʠ ʨʘʜʘʨʥʳʝ ʢʦʩʤʠʯʝʩʢʠʝ ʩʥʠʤʢʠ ʚʳʩʦʢʦʛʦ 
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ʨʘʟʨʝʰʝʥʠʷ. 

ʀʟ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʦʩʥʘʱʝʥʠʷ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 
ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʝʥʝʪʨʘʮʠʦʥʥʦʛʦ ʨʘʜʘʨʘ ʠ ʧʦʨʪʘʪʠʚʥʦʡ ʩʝʡʩʤʦʩʪʘʥʮʠʠ ʜʣʷ 
ʠʟʫʯʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʦʧʦʣʟʥʝʡ, ʠʭ ʣʠʪʦʣʦʛʠʯʝʩʢʦʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ, ʦʧʨʝʜʝʣʝʥʠʷ 
ʤʦʱʥʦʩʪʠ ʪʝʣʘ ʦʧʦʣʟʥʷ, ʩʦʦʪʥʦʰʝʥʠʷ ʝʛʦ ʩʫʭʦʡ ʠ ʚʦʜʦʥʘʩʳʱʝʥʥʦʡ ʯʘʩʪʝʡ, 
ʛʝʦʬʦʥʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʘʢʫʩʪʠʯʝʩʢʠʭ ʰʫʤʦʚ ʦʧʦʣʟʥʝʡ. 

ɼʣʷ ʚʳʩʦʢʦʪʦʯʥʦʡ ʦʧʝʨʘʪʠʚʥʦʡ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʩʲʝʤʢʠ ʦʧʦʣʟʥʝʡ 
ʥʝʦʙʭʦʜʠʤ ʵʣʝʢʪʨʦʥʥʳʡ ʪʘʭʝʦʤʝʪʨ, ʘ ʜʣʷ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʤʠʢʨʦʢʣʠʤʘʪʠʯʝʩʢʠʤʠ 
ʫʩʣʦʚʠʷʤʠ ʚ ʨʘʡʦʥʝ ʦʧʦʣʟʥʝʡ - ʤʦʙʠʣʴʥʘʷ ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʤʝʪʝʦʩʪʘʥʮʠʷ ʪʠʧʘ 
VAISALA.  ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʘʥʘʣʠʟʦʚ ʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʧʦ 
ʦʧʨʝʜʝʣʝʥʠʶ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʛʨʫʥʪʦʚ ʠ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʛʦ 
ʩʦʩʪʘʚʘ ʛʨʫʥʪʦʚ, ʘ ʪʘʢ ʞʝ  ʠʟʫʯʝʥʠʷ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ 
ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʧʦʣʟʥʷʤʠ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʚʳʜʝʣʝʥʠʝ 
ʬʠʥʘʥʩʦʚʳʭ ʩʨʝʜʩʪʚ. 

 

1.3.5 ɺʥʫʪʨʝʥʥʝʝ ʠ ʚʥʝʰʥʝʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ 

ʇʨʦʝʢʪ ʙʫʜʝʪ  ʚʳʧʦʣʥʷʪʴʩʷ ʚʪʦʨʳʤ ʦʪʜʝʣʦʤ ʚ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʩ ʧʝʨʚʳʤ ʠ 
ʯʝʪʚʝʨʪʳʤ ʦʪʜʝʣʘʤʠ ʎɸʀʀɿ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ ʪʝʩʥʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʩ GFZ, 
ʀʥʩʪʠʪʫʪʦʤ ʛʝʦʣʦʛʠʠ, ʀʥʩʪʠʪʫʪʦʤ ʬʠʟʠʢʠ ʠ ʤʝʭʘʥʠʢʠ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʆʄʉʕ ʅɸʅ 
ʂʈ, ʄʏʉ ʂʈ, ɻʦʩʛʝʦʣʘʛʝʥʪʩʪʚʦʤ ʠ ʆʰʩʢʠʤ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʀʥʩʪʠʪʫʪʦʤ 
ʀʥʞʝʥʝʨʥʳʭ ʠʟʳʩʢʘʥʠʡ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʪʘʢʞʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʩ 
ʋʥʠʚʝʨʩʠʪʝʪʦʤ ʛ. ʃʴʝʞ, ɹʝʣʴʛʠʷ ʠ ʫʯʝʥʳʤʠ ʩʦʩʝʜʥʠʭ ʎʝʥʪʨʘʣʴʥʦ-ɸʟʠʘʪʩʢʠʭ 
ʩʪʨʘʥ: ʂʘʟʘʭʩʪʘʥʘ, ʋʟʙʝʢʠʩʪʘʥʘ ʠ ʊʘʜʞʠʢʠʩʪʘʥʘ. 

 

ʂʦʦʨʜʠʥʘʮʠʷ ʩ ʠʥʠʮʠʘʪʠʚʦʡ ʎɸ ʆɻʀ 

ʇʨʝʜʣʘʛʘʝʤʳʡ ʧʨʦʝʢʪ ʠʤʝʝʪ ʩʚʷʟʴ ʩ ʧʦʜʟʘʜʘʯʝʡ 2.1.2 çɻʠʜʨʦʣʦʛʠʯʝʩʢʠʡ 
ʮʠʢʣ ʠ ʘʨʠʜʠʟʘʮʠʷ:  ʇʨʦʙʣʝʤʘ ʚʦʜʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ ʠ ʧʦʯʚ, ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, 
ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʝ, ʩʪʨʘʪʝʛʠʠ ʩʥʠʞʝʥʠʷ ʙʝʜʥʦʩʪʠè ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩ ʝʛʦ 
ʧʦʜʨʘʟʜʝʣʦʤ çʅʝʩʪʘʙʠʣʴʥʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠè, ʛʜʝ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ 
ʵʢʟʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʚʠʜʝ ʦʧʦʣʟʥʝʡ, ʦʙʚʘʣʦʚ, ʵʨʦʟʠʠ  ʧʦʯʚ, ʥʘʚʦʜʥʝʥʠʡ, 
ʩʝʣʝʡè ʎʝʥʪʨʘʣʴʥʦ-ɸʟʠʘʪʩʢʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ ʛʣʦʙʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ (ʎɸʆɻʀ).   
ɹʫʜʫʪ ʧʨʦʜʦʣʞʝʥʳ  ʩʦʚʤʝʩʪʥʳʝ ʨʘʙʦʪʳ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʠʟ ʎɸʀʀɿ, GFZ ʠ DLR ʩ 
ʫʯʘʩʪʠʝʤ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʛʨʫʧʧ ʠʟ ʜʨʫʛʠʭ ʎʝʥʪʨʘʣʴʥʦ-ɸʟʠʘʪʩʢʠʭ ʩʪʨʘʥ ʧʦ 
ʤʦʥʠʪʦʨʠʥʛʫ ʦʧʦʣʟʥʝʡ. ʇʦʜʛʦʪʦʚʠʪʝʣʴʥʳʝ ʠ ʧʨʦʛʨʘʤʤʥʳʝ ʨʘʙʦʪʳ ʙʫʜʫʪ ʦʩʥʦʚʘʥʳ 
ʥʘ ʥʝʜʘʚʥʦ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ, ʜʘʥʥʳʭ 
ʧʦʣʫʯʝʥʥʳʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʦʙʲʝʢʪʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʘʨʭʠʚʥʳʭ ʜʘʥʥʳʭ 
ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ. 

 

1.3.6 ʈʘʙʦʯʠʡ ʧʣʘʥ ʠ ʥʝʦʙʭʦʜʠʤʳʝ ʨʝʩʫʨʩʳ 
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2012: 
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 ʉʙʦʨ ʠ ʘʥʘʣʠʟ ʘʨʭʠʚʥʳʭ ʠ ʬʘʢʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʜʘʥʥʳʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 
ʟʦʥʜʠʨʦʚʘʥʠʷ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʘʟʜʝʣʘ ʙʘʟʳ ʛʝʦʜʘʥʥʳʭ ʧʦ ʦʧʦʣʟʥʷʤ.  

 ɼʝʪʘʣʴʥʳʝ  ʧʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ  ʥʘ ʦʧʦʣʟʥʝ ʊʘʪʳʨ, ʚʳʧʦʣʥʝʥʠʝ ʧʦʣʝʚʳʭ 
ʠʟʤʝʨʝʥʠʡ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʠʭ ʘʥʘʣʠʟ.  

 ʇʨʠʦʙʨʝʪʝʥʠʝ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ çWorldView-2è 2012 ʛʦʜʘ ʠ ʠʭ 
ʜʝʰʠʬʨʠʨʦʚʘʥʠʝ ʧʦ ʯʝʪʳʨʝʤ ʫʯʘʩʪʢʘʤ ʨʘʟʚʠʪʠʷ ʦʧʦʣʟʥʝʡ. 

2013: 

 ɸʥʘʣʠʟ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʜʠʩʪʘʥʮʠʦʥʥʦʤʫ ʟʦʥʜʠʨʦʚʘʥʠʶ, ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʠʤ, 
ʢʣʠʤʘʪʠʯʝʩʢʠʤ, ʛʝʦʣʦʛʠʯʝʩʢʠʤ, ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʠ ʬʠʟʠʢʦ-
ʤʝʭʘʥʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʘʤ ʦʧʦʣʟʥʝʡ.  

 ɼʝʪʘʣʴʥʳʝ  ʧʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ  ʥʘ ʯʝʪʳʨʝʭ ʫʯʘʩʪʢʘʭ, ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʝ 
ʠʟʤʝʨʝʥʠʷ GPS, ʵʣʝʢʪʨʦʥʥʳʡ ʪʘʭʝʦʤʝʪʨ . ʉʦʟʜʘʥʠʝ ʦʩʥʦʚʳ ʤʦʥʠʪʦʨʠʥʛʘ 
ʦʧʦʣʟʥʝʚʳʭ ʧʨʦʮʝʩʩʦʚ ʧʦʩʨʝʜʩʪʚʦʤ ʫʩʪʘʥʦʚʢʠ ʨʝʧʝʨʦʚ, ʩʫʤʤʘʨʥʳʭ 
ʦʩʘʜʢʦʤʝʨʦʚ. 

 ʉʦʟʜʘʥʠʝ ʦʩʥʦʚʳ ʤʦʥʠʪʦʨʠʥʛʘ ʦʧʦʣʟʥʝʚʳʭ ʧʨʦʮʝʩʩʦʚ ʧʦʩʨʝʜʩʪʚʦʤ 
ʫʩʪʘʥʦʚʢʠ ʨʝʧʝʨʦʚ, ʩʫʤʤʘʨʥʳʭ ʦʩʘʜʢʦʤʝʨʦʚ, ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ, 
ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʚʳʧʦʣʥʷʪʴ ʠʟʤʝʨʝʥʠʷ ʩʝʡʩʤʠʯʝʩʢʠʭ, ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ  ʠ 
ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ (GPS). 

 ʆʙʦʙʱʝʥʠʝ ʦʩʥʦʚʥʳʭ ʤʥʦʛʦʬʘʢʪʦʨʥʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʤʝʭʘʥʠʟʤʘ 
ʬʦʨʤʠʨʦʚʘʥʠʷ, ʠʟʫʯʘʝʤʳʭ ʦʧʦʣʟʥʝʡ.  ʆʙʦʩʥʦʚʘʥʠʝ ʘʣʛʦʨʠʪʤʘ ʧʨʦʛʥʦʟʘ 
ʨʘʟʚʠʪʠʷ ʦʧʦʣʟʥʝʡ, ʤʝʨ ʧʦ ʩʥʠʞʝʥʠʶ ʨʠʩʢʘ ʠ ʩʭʝʤʳ ʩʠʩʪʝʤʳ ʨʘʥʥʝʛʦ 
ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ 

 

ʊʨʫʜʦʟʘʪʨʘʪʳ: 

ʆʪʜʝʣ 2 ï 107 ʯʝʣ.- ʤʝʩ.  

 

ʊʨʝʙʫʝʤʳʝ ʥʘʙʣʶʜʝʥʠʷ/ʜʘʥʥʳʝ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ: 

 ɼʝʰʠʬʨʠʨʦʚʘʥʠʝ ʦʧʪʠʯʝʩʢʠʭ ʠ ʨʘʜʘʨʥʳʭ ʩʥʠʤʢʦʚ ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ  ʠ 
ʥʘʣʠʯʠʝ ʩʥʠʤʢʦʚ ʩ ʨʘʟʨʝʰʝʥʠʝʤ ʦʪ 0,6 ʤ/ʣʠʢʩʝʣ, ʩ ʨʘʟʥʳʤ ʚʨʝʤʝʥʝʤ 
ʩʲʝʤʢʠ (çWorldView-2è, TerraSAR-ʍ). 

 GPS ʧʨʠʚʷʟʢʘ ʪʦʯʝʢ ʠʟʤʝʨʝʥʠʡ, ʥʠʚʝʣʠʨʦʚʘʥʠʝ, ʚʳʩʦʢʦʪʦʯʥʘʷ 
ʪʦʧʦʛʨʘʬʠʯʝʩʢʘʷ ʩʲʝʤʢʘ ʵʣʝʢʪʨʦʥʥʳʤ ʪʘʭʝʦʤʝʪʨʦʤ;  

 ʇʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʨʬʦʤʝʪʨʠʠ, ʩʪʨʫʢʪʫʨʳ, ʣʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ   
ʦʧʦʣʟʥʝʡ, ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʥʘ ʫʯʘʩʪʢʘʭ 
ʦʧʦʣʟʥʝʡ. ʆʪʙʦʨ ʧʨʦʙ ʛʨʫʥʪʦʚ ʦʧʦʣʟʥʝʡ. 

 ʀʩʩʣʝʜʦʚʘʥʠʝ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʙ ʛʨʫʥʪʦʚ ʦʧʦʣʟʥʝʡ ʚ 
ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʣʘʙʦʨʘʪʦʨʠʷʭ 

 ʀʩʩʣʝʜʦʚʘʥʠʝ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʭ ʠ ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ 
ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʩʚʷʟʘʥʥʳʭ ʩ ʦʧʦʣʟʥʷʤʠ, ʧʨʦʙ ʛʨʫʥʪʦʚ ʦʧʦʣʟʥʝʡ ʚ 
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ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʣʘʙʦʨʘʪʦʨʠʷʭ 

 ɿʦʥʜʠʨʦʚʘʥʠʝ ʧʝʥʝʪʨʘʮʠʦʥʥʳʤ ʛʝʦʨʘʜʘʨʦʤ, ʩʝʡʩʤʠʯʝʩʢʦʝ ʟʦʥʜʠʨʦʚʘʥʠʝ, 
ʠʟʤʝʨʝʥʠʝ ʘʢʫʩʪʠʯʝʩʢʠʭ ʰʫʤʦʚ ʛʝʦʬʦʥʦʤ.   

 ʇʨʠʟʝʤʥʘʷ ʤʝʪʝʦʨʦʣʦʛʠʷ: ʥʘʙʣʶʜʝʥʠʷ ʚ ʨʘʡʦʥʝ ʦʧʦʣʟʥʝʡ ʟʘ ʪʝʤʧʝʨʘʪʫʨʦʡ, 
ʚʣʘʞʥʦʩʪʴʶ ʠ ʦʩʘʜʢʘʤʠ. 
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ʇʨʦʝʢʪ 1.4: ʉʝʡʩʤʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʎɸʀʀɿ  

ʆʪʚʝʪʩʪʚʝʥʥʳʝ ʠʩʧʦʣʥʠʪʝʣʠ: ʂʘʣʴʤʝʪʴʝʚʘ ɿ.ɸ., ɾʫʩʫʧʦʚʘ ʂ. 

1.4.1 ʂʨʘʪʢʦʝ ʥʘʟʚʘʥʠʝ 

ʉʝʡʩʤʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ  

1.4.2 ʂʨʘʪʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʧʨʦʝʢʪʘ 

ʊʷʥʴ-ʐʘʥʴ ï ʤʦʣʦʜʳʝ, ʨʘʩʪʫʱʠʝ ʛʦʨʳ, ʭʘʨʘʢʪʝʨʠʟʫʝʤʳʝ ʨʝʟʢʦ 
ʨʘʩʯʣʝʥʝʥʥʳʤ ʨʝʣʴʝʬʦʤ, ʚʳʩʦʯʘʡʰʠʤʠ ʚʝʨʰʠʥʘʤʠ (ʙʦʣʝʝ 7000 ʤ), ʚʳʩʦʢʦʡ 
ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ (ʠʩʪʦʨʠʯʝʩʢʠʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʩ ʄ=8.4), ʚʳʩʦʢʠʤ 
ʫʨʦʚʥʝʤ ʧʨʠʨʦʜʥʳʭ ʢʘʪʘʩʪʨʦʬ (ʦʧʦʣʟʥʠ, ʩʝʣʠ, ʥʘʚʦʜʥʝʥʠʷ ʠ ʪ.ʜ.). ʆʯʝʚʠʜʥʦ, ʯʪʦ 
ʚʩʝ ʵʪʠ ʷʚʣʝʥʠʷ ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʠʟʫʯʝʥʠʝ ʩʚʷʟʝʡ ʤʝʞʜʫ ʥʠʤʠ 
ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʧʨʠʨʦʜʳ ʦʧʘʩʥʳʭ ʧʨʠʨʦʜʥʳʭ ʷʚʣʝʥʠʡ, 
ʪʘʢ ʢʘʢ ʥʘ ʦʩʥʦʚʝ ʪʘʢʦʛʦ ʟʥʘʥʠʷ ʤʦʞʥʦ ʧʣʘʥʠʨʦʚʘʪʴ ʧʨʝʚʝʥʪʠʚʥʳʝ ʤʝʨʳ ʧʦ 
ʩʥʠʞʝʥʠʶ ʨʠʩʢʘ. 

ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʣʘʥʦʤʝʨʥʦʛʦ ʨʘʟʚʠʪʠʷ ʩʝʪʠ 
ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʠ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʙʘʟʝ ʜʘʥʥʳʭ ʎɸʀʀɿʘ 
ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʩʚʝʜʝʥʠʷ  ʦ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʜʝʬʦʨʤʘʮʠʷʭ ʧʦ ʜʘʥʥʳʤ ʢʦʩʤʠʯʝʩʢʦʡ 
ʛʝʦʜʝʟʠʠ ʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ, ʩʦʙʠʨʘʶʪʩʷ  ʤʝʪʝʦʜʘʥʥʳʝ, ʥʘʢʦʧʣʝʥ 
ʙʦʛʘʪʳʡ ʤʘʪʝʨʠʘʣ ʦʙ ʦʧʦʣʟʥʝʚʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʎɸʀʀɿ ʠʤʝʝʪ 
ʤʘʪʝʨʠʘʣʳ ʩʝʡʩʤʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ, ʧʨʦʚʦʜʠʤʳʭ ʢʘʢ ʩʪʘʮʠʦʥʘʨʥʳʤʠ 
ʩʪʘʥʮʠʷʤʠ ʎɸʀʀɿʘ, ʪʘʢ ʠ ʣʦʢʘʣʴʥʳʤʠ ʩʝʪʷʤʠ (ʧʦ ʧʨʦʝʢʪʘʤ TIPAGE, Fergana,  
ʂʘʤʙʘʨʘʪʠʥʩʢʠʡ ʚʟʨʳʚ).  ʎɸʀʀɿ ʫʞʝ ʠʤʝʝʪ ʦʧʳʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʪʠʭ ʜʘʥʥʳʭ, 
ʥʘʧʨʠʤʝʨ, ʜʣʷ ʠʟʫʯʝʥʠʷ ʦʯʘʛʦʚʦʡ ʟʦʥʳ ʅʫʨʠʥʩʢʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ 2008 ʛʦʜʘ [1], 
ʛʜʝ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʘʥʥʳʝ GPS, ʤʘʪʝʨʠʘʣʳ ʩʝʪʠ  TIPAGE ʠ ʛʝʦʣʦʛʠʯʝʩʢʠʝ 
ʜʘʥʥʳʝ. ʆʙʥʘʜʝʞʠʚʘʶʱʠʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʫʯʝʥʳ ʧʨʠ 
ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʜʘʥʥʳʭ GNSS ʠ ʩʝʡʩʤʦʣʦʛʠʠ ʚ ʨʘʡʦʥʝ ʙʘʩʩʝʡʥʘ ʨʝʢʠ ʉʘʨʳʜʞʘʟ 
(ʩʤ. ʧʨʦʝʢʪ ʧʦ ʉʘʨʳʜʞʘʟʫ). ʅʘʯʘʪ ʩʦʧʦʩʪʘʚʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʦʧʦʣʟʥʝʚʦʡ ʠ 
ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ [2]. ʇʣʘʥʠʨʫʝʤʘʷ ʥʘ  2012 ʛʦʜ ʫʩʪʘʥʦʚʢʘ ʩʝʪʠ 
ʘʢʩʝʣʝʨʦʤʝʪʨʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʳʨʛʳʟʩʪʘʥʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤʳ ʙʳʩʪʨʦʛʦ 
ʨʝʘʛʠʨʦʚʘʥʠʷ ʝʱʝ ʙʦʣʴʰʝ ʨʘʩʰʠʨʷʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʪʘʢʦʛʦ ʘʥʘʣʠʟʘ. 

ɺ 2012-2013 ʛʛ. ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʘʪʝʨʠʘʣʳ ʩʝʪʠ  Fergana ʜʣʷ 
ʩʦʧʦʩʪʘʚʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʩʝʡʩʤʠʯʝʩʢʦʡ ʠ ʦʧʦʣʟʥʝʚʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʦ ʪʝʨʨʠʪʦʨʠʠ 
ʛʦʨʥʦʛʦ ʦʙʨʘʤʣʝʥʠʷ ʌʝʨʛʘʥʩʢʦʡ ʚʧʘʜʠʥʳ. 

 

1.4.3 ʎʝʣʠ ʠ ʤʝʪʦʜʳ ʧʨʦʝʢʪʘ 

- ʋʩʪʘʥʦʚʢʘ ʠ ʘʜʘʧʪʘʮʠʷ ʧʨʦʛʨʘʤʤ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʤʘʪʝʨʠʘʣʦʚ ʣʦʢʘʣʴʥʳʭ 
ʘʚʪʦʥʦʤʥʳʭ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʝʪʝʡ, ʚʢʣʶʯʘʷ ʩʦʟʜʘʥʠʝ ʢʘʪʘʣʦʛʘ ʩʝʡʩʤʠʯʝʩʢʠʭ 
ʩʦʙʳʪʠʡ, ʦʧʨʝʜʝʣʝʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʦʯʘʛʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʦʮʝʥʢʘ ʩʘʡʪ-ʵʬʬʝʢʪʘ. 

- ʉʦʚʨʝʤʝʥʥʳʝ  ʩʪʨʫʢʪʫʨʳ ʠ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʦʧʘʩʥʳʭ ʧʨʠʨʦʜʥʳʭ 
ʧʨʦʮʝʩʩʦʚ. 

- ʉʦʧʦʩʪʘʚʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʦʙʱʝʡ ʩʝʡʩʤʠʯʥʦʩʪʠ, ʦʧʦʣʟʥʝʚʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ 
ʤʝʪʝʦʜʘʥʥʳʭ ʟʘ ʧʦʩʣʝʜʥʠʝ 50 ʣʝʪ.  
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- ʉʦʧʦʩʪʘʚʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʤʘʪʝʨʠʘʣʦʚ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʟʘ 
ʦʧʦʣʟʥʷʤʠ ʄʘʡʣʠʩʘʷ ʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʩʝʪʠ Fergana.   

 

1.4.4 ʊʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ 

ʂ 2010 ʛʦʜʫ ʎɸʀʀɿ ʠʤʝʣ ʩʦʙʩʪʚʝʥʥʫʶ ʩʪʘʮʠʦʥʘʨʥʫʶ ʩʝʪʴ ʩʝʡʩʤʠʯʝʩʢʠʭ 
ʩʪʘʥʮʠʡ (ʪʨʠ ʩʪʘʥʮʠʠ), ʜʘʥʥʳʝ ʢʦʪʦʨʳʭ ʚʤʝʩʪʝ ʩ ʜʘʥʥʳʤʠ ʩʝʪʠ CAREMON, ʘ 
ʪʘʢʞʝ ʜʨʫʛʠʭ ʩʪʘʥʮʠʡ ʤʠʨʦʚʳʭ ʩʝʪʝʡ ʧʦʩʪʫʧʘʣʠ ʥʘ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ 
SeisComp, ʦʩʫʱʝʩʪʚʣʷʶʱʠʡ ʩʙʦʨ, ʦʙʤʝʥ ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʫʶ ʦʙʨʘʙʦʪʢʫ 
ʜʘʥʥʳʭ ʩʝʡʩʤʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ.  ʆʜʥʘʢʦ ʧʦʩʣʝ 
ʅʫʨʠʥʩʢʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʤʳ ʩʪʦʣʢʥʫʣʠʩʴ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʦʙʨʘʙʦʪʢʠ 
ʤʘʪʝʨʠʘʣʦʚ ʘʚʪʦʥʦʤʥʳʭ ʩʝʪʝʡ.  ʊʘʢʘʷ ʞʝ ʩʠʪʫʘʮʠʷ ʙʳʣʘ ʩ ʦʙʨʘʙʦʪʢʦʡ 
ʤʘʪʝʨʠʘʣʦʚ ʥʘʙʣʶʜʝʥʠʡ ʂʘʤʙʘʨʘʪʠʥʩʢʦʛʦ ʚʟʨʳʚʘ. ʅʦ ʦʩʦʙʝʥʥʦ ʦʩʪʨʦ ʵʪʘ 
ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʪʘʣʘ ʦʯʝʚʠʜʥʦʡ ʧʦʩʣʝ ʧʦʣʫʯʝʥʠʷ ʧʝʨʚʳʭ ʨʝʟʫʣʴʪʘʪʦʚ  
ʩʦʧʦʩʪʘʚʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʩʝʡʩʤʠʯʝʩʢʦʡ ʠ ʦʧʦʣʟʥʝʚʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 
ʉʝʚʝʨʥʦʛʦ ʊʷʥʴ-ʐʘʥʷ, ʧʨʦʚʝʜʝʥʥʦʛʦ ʥʘʤʠ ʧʦ ʜʘʥʥʳʤ ʢʘʪʘʣʦʛʦʚ ʀʉ ʅɸʅ ʂʈ ʠ ʅʉ 
ʈɸʅ,  ʠ ʪʝʧʝʨʴ ʥʘʜʦ ʙʳʣʦ ʧʨʠʩʪʫʧʘʪʴ ʢ ʦʙʨʘʙʦʪʢʝ ʤʘʪʝʨʠʘʣʦʚ ʩʝʪʠ ʌʝʨʛʘʥʘ. ʇʦ 
ʵʪʦʡ ʧʨʠʯʠʥʝ ʚ 2010 ʛʦʜʫ ʥʘʤʠ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʧʨʦʛʨʘʤʤʘ SEISAN [3], ʢʦʪʦʨʘʷ 
ʙʳʣʘ ʨʝʢʦʤʝʥʜʦʚʘʥʘ ʥʘ  ʢʫʨʩʘʭ ʧʦ ʩʝʡʩʤʦʣʦʛʠʠ, ʨʝʛʫʣʷʨʥʦ ʧʨʦʚʦʜʠʤʳʭ GFZ ʧʦʜ 
ʨʫʢʦʚʦʜʩʪʚʦʤ ʇ.ɹʦʨʤʘʥʘ, ʛʜʝ ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠʩʴ ʚʦʟʤʦʞʥʦʩʪʠ ʵʪʦʡ ʧʨʦʛʨʘʤʤʳ, ʘ 
ʪʘʢʞʝ ʨʘʟʜʘʚʘʣʩʷ ʝʝ ʪʝʢʩʪ ʫʯʘʩʪʥʠʢʘʤ ʢʫʨʩʦʚ.  

ʀʩʩʣʝʜʦʚʘʥʠʷ  ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʉʝʚʝʨʥʦʛʦ ʊʷʥʴ-ʐʘʥʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ 
ʦʧʦʣʟʥʝʚʘʷ ʘʢʪʠʚʠʟʘʮʠʷ ʥʘʯʠʥʘʝʪʩʷ, ʢʦʛʜʘ ʧʦʩʣʝ ʥʝʢʦʪʦʨʦʡ ʩʪʘʙʠʣʠʟʘʮʠʠ 
ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʩʞʘʪʠʷ ʧʨʦʠʩʭʦʜʠʪ ʦʪʢʣʦʥʝʥʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʩʞʘʪʠʷ ʦʪ ʛʦʨʠʟʦʥʪʘ 
[2]. ʄʝʩʪʦʧʦʣʦʞʝʥʠʝ ʦʧʦʣʟʥʝʡ ʩʦʚʧʘʜʘʝʪ ʩ ʢʨʘʝʚʳʤʠ ʯʘʩʪʷʤʠ ʩʪʨʫʢʪʫʨ ʧʦʜʥʷʪʠʷ, 
ʥʘʜʚʠʛʘʶʱʠʭʩʷ ʥʘ ʦʩʘʜʦʯʥʳʝ ʪʦʣʱʠ ʏʫʡʩʢʦʡ ʚʧʘʜʠʥʳ. ʕʪʦʪ ʨʝʟʫʣʴʪʘʪ ʟʘʩʪʘʚʣʷʝʪ 
ʫʜʝʣʠʪʴ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʠʟʫʯʝʥʠʶ ʧʦʣʷ ʥʘʧʨʷʞʝʥʠʡ ʟʝʤʥʦʡ ʢʦʨʳ ʚ ʩʚʷʟʠ ʩ 
ʠʟʫʯʝʥʠʝʤ ʦʧʦʣʟʥʝʚʳʭ ʧʨʦʮʝʩʩʦʚ.   ʖʛʦ-ʟʘʧʘʜʥʘʷ ʯʘʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʂʳʨʛʳʟʩʪʘʥʘ 
ʝʱʝ ʙʦʣʝʝ ʧʦʜʚʝʨʞʝʥʘ ʚʦʟʜʝʡʩʪʚʠʶ ʦʧʦʣʟʥʝʡ. ʅʦ ʵʪʘ ʯʘʩʪʴ ʊʷʥʴ-ʐʘʥʷ  
ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʪʝʨʨʠʪʦʨʠʠ ʉʝʚʝʨʥʦʛʦ ʊʷʥʴ-ʐʘʥʷ, ʢʘʢ ʧʦ ʠʩʪʦʨʠʠ ʨʘʟʚʠʪʠʷ, ʪʘʢ ʠ ʧʦ 
ʩʪʨʫʢʪʫʨʝ. ʀ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʣʦʢʘʣʠʟʘʮʠʷ ʦʧʦʣʟʥʝʡ ʟʜʝʩʴ ʠʤʝʝʪ ʙʦʣʝʝ ʩʣʦʞʥʦʝ 
ʨʘʩʧʨʝʜʝʣʝʥʠʝ. ʇʦʵʪʦʤʫ ʧʨʝʜʩʪʘʚʣʷʝʪ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʩʨʘʚʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ 
ʘʥʘʣʠʟʘ ʧʦ ʵʪʠʤ ʜʚʫʤ ʩʪʦʣʴ ʨʘʟʥʳʤ ʫʯʘʩʪʢʘʤ ʪʝʨʨʠʪʦʨʠʠ ʊʷʥʴ-ʐʘʥʷ. ʄʘʪʝʨʠʘʣʳ 
ʥʘʙʣʶʜʝʥʠʡ ʩʝʪʠ ʌʝʨʛʘʥʘ ʜʘʶʪ ʫʥʠʢʘʣʴʥʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʩʪʠ ʘʥʘʣʦʛʠʯʥʦʝ 
ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʌʝʨʛʘʥʳ. ʊʝʤ ʙʦʣʝʝ, ʯʪʦ ʚ ʧʨʝʜʝʣʘʭ ʨʘʩʧʦʣʦʞʝʥʠʷ 
ʩʝʪʠ ʤʥʦʛʠʝ ʛʦʜʳ ʚʝʜʫʪʩʷ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʦʧʦʣʟʥʷʤʠ 
ʄʘʡʣʠʩʘʷ. ɺ ʧʝʨʠʦʜ ʨʘʙʦʪʳ ʵʪʦʡ ʩʝʪʠ 3 ʤʘʷ 2010 ʛʦʜʘ ʚ ʨʘʡʦʥʝ ʆʡʪʘʣʘ ʩʦʰʝʣ 
ʦʧʦʣʟʝʥʴ, ʢʦʪʦʨʳʡ ʦʪʯʝʪʣʠʚʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʣʩʷ ʥʘ ʙʣʠʞʘʡʰʝʡ ʢ ʥʝʤʫ ʩʪʘʥʮʠʠ 
ʧʦʜ ˉ 22.  

2011 ʛʦʜ ʙʳʣ ʧʦʩʚʷʱʝʥ ʦʪʨʘʙʦʪʢʝ ʤʝʪʦʜʠʢʠ ʦʧʨʝʜʝʣʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʠ 
ʜʠʥʘʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʝʤʣʝʪʨʷʩʝʥʠʡ [4]. ʋʯʠʪʳʚʘʷ ʚʘʞʥʦʩʪʴ ʵʪʦʛʦ ʚʦʧʨʦʩʘ 
ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʯʘʩʪʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʦ ʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ ʚ 
ʣʶʙʦʤ ʮʝʥʪʨʝ ʦʙʨʘʙʦʪʢʠ ʤʘʪʝʨʠʘʣʦʚ ʩʝʡʩʤʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ, ʙʳʣʦ 
ʦʨʛʘʥʠʟʦʚʘʥʦ ʩʦʚʤʝʩʪʥʦʝ ʦʙʩʫʞʜʝʥʠʝ ʚʦʧʨʦʩʦʚ ʩ ʩʦʪʨʫʜʥʠʢʘʤʠ ʀʉ ʅɸʅ ʂʈ, ʅʉ 
ʈɸʅ ʠ ʅʗʎ ʂʘʟʘʭʩʪʘʥʘ.  
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1.4.5 ɺʥʫʪʨʝʥʥʝʝ ʠ ʚʥʝʰʥʝʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ 

ʇʨʦʝʢʪ ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʩʦʪʨʫʜʥʠʢʘʤʠ I-ʛʦ ʦʪʜʝʣʘ ʎɸʀʀɿʘ. 
ʇʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʚʩʝʩʪʦʨʦʥʥʷʷ ʢʦʦʧʝʨʘʮʠʷ ʩ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 
ʧʨʦʬʠʣʷ ʂʳʨʛʳʟʩʪʘʥʘ (ʀʉ ʅɸʅ ʂʈ), ʂʘʟʘʭʩʪʘʥʘ (ʅʗʎ, ʀʥʩʪʠʪʫʪ ʩʝʡʩʤʦʣʦʛʠʠ), 
ʈʦʩʩʠʠ (ʅʘʫʯʥʘʷ ʩʪʘʥʮʠʷ ʚ ʛ. ɹʠʰʢʝʢ).  

ʆʩʦʙʘʷ ʨʦʣʴ ʚʦ ʚʥʝʰʥʝʤ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʧʨʠʥʘʜʣʝʞʠʪ GFZ. ʇʨʠ ʦʪʨʘʙʦʪʢʝ 
ʤʝʪʦʜʠʢʠ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʟʘʧʠʩʝʡ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʥʘʤʠ ʫʞʝ ʙʳʣʠ 
ʧʦʣʫʯʝʥʳ ʮʝʥʥʳʝ ʢʦʥʩʫʣʴʪʘʮʠʠ ʩʦ ʩʪʦʨʦʥʳ ʉʪʝʬʘʥʦ ʇʘʨʦʣʘʷ. ʈʝʟʫʣʴʪʘʪʳ 
ʩʦʧʦʩʪʘʚʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʩʝʡʩʤʠʯʝʩʢʦʡ ʠ ʦʧʦʣʟʥʝʚʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʝʦʜʥʦʢʨʘʪʥʦ 
ʦʙʩʫʞʜʘʣʠʩʴ ʩ ʋʣʠ ɺʝʪʮʝʣʝʤ, ɿʠʛʨʠʜ ʈʸʩʥʝʨ, ʂʨʠʩʪʠʘʥʦʤ ʍʘʙʝʨʣʝʥʜ ʠ ɹʝʨʥʜ 
ʐʫʨʦʤ. 

ʅʘʩʪʦʷʱʠʡ ʧʨʦʝʢʪ ʧʦ ʩʚʦʝʤʫ ʩʦʜʝʨʞʘʥʠʶ ʪʝʩʥʦ ʩʚʷʟʘʥ ʩ ʟʘʜʘʯʘʤʠ ʪʝʤʳ 3 
ʧʨʦʝʢʪʘ CA GCO (Earthôs Surface Dynamics). 

 

1.4.6 ʈʘʙʦʯʠʡ ʧʣʘʥ ʠ ʥʝʦʙʭʦʜʠʤʳʝ ʨʝʩʫʨʩʳ 

 

2012: 

-  ɸʜʘʧʪʘʮʠʷ ʧʨʦʛʨʘʤʤʳ Seisan ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʠʭ 
ʧʘʨʘʤʝʪʨʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʠ  ʤʝʭʘʥʠʟʤʦʚ ʠʭ ʦʯʘʛʦʚ ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-
ʚʨʝʤʝʥʥʦʡ ʘʥʘʣʠʟ ʩʝʡʩʤʠʯʥʦʩʪʠ ʌʝʨʛʘʥʳ 

-  ʉʦʧʦʩʪʘʚʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʦ ʩʝʡʩʤʠʯʥʦʩʪʠ, ʦʧʦʣʟʥʝʚʦʡ 
ʘʢʪʠʚʥʦʩʪʠ ʠ ʤʝʪʝʦʫʩʣʦʚʠʡ ʟʘ ʧʝʨʠʦʜ 50 ʣʝʪ 

-  ʉʦʧʦʩʪʘʚʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʤʠʢʨʦʪʦʣʯʢʦʚ, ʟʘʧʠʩʘʥʥʳʭ ʩʝʡʩʤʠʯʝʩʢʠʤʠ 
ʩʪʘʥʮʠʷʤʠ ʀʉ ʅɸʅ ʂʈ, ʩ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ ʦ ʜʚʠʞʝʥʠʠ 
ʦʧʦʣʟʥʝʡ ʄʘʡʣʠʩʘʷ. 

2013: 

-  ʆʧʨʝʜʝʣʝʥʠʝ ʩʘʡʪ-ʵʬʬʝʢʪʘ ʜʣʷ ʧʫʥʢʪʦʚ ʥʘʙʣʶʜʝʥʠʡ ʩʝʪʠ ʌʝʨʛʘʥʘ, 
ʦʧʨʝʜʝʣʝʥʠʝ ʜʠʥʘʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ.  

-  ʉʦʧʦʩʪʘʚʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩ ʤʘʪʝʨʠʘʣʘʤʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ 
ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʦʧʦʣʟʥʷʤʠ ʄʘʡʣʠʩʘʷ.  

-  ʇʦʜʛʦʪʦʚʢʘ ʠ ʥʘʧʠʩʘʥʠʝ ʦʪʯʝʪʘ ʦ ʨʝʟʫʣʴʪʘʪʘʭ ʟʘ 2012-2013 ʛʛ. 

 

ʊʨʫʜʦʟʘʪʨʘʪʳ: 

1-ʡ ʆʪʜʝʣ ï 60 ʯʝʣ.-ʤʝʩ. 

ʅʝʦʙʭʦʜʠʤʳʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʨʝʩʫʨʩʳ:  

- ʧʨʝʜʫʩʤʦʪʨʝʪʴ 0.5 ʩʪʘʚʢʠ ʠʥʞʝʥʝʨʘ-ʧʨʦʛʨʘʤʤʠʩʪʘ 
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ʊʨʝʪʴʝʡ ʪʝʢʪʦʥʦʬʠʟʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʚ ʀʌɿ ʈɸʅ çʊʝʢʪʦʥʦʬʠʟʠʢʘ ʠ 
ʘʢʪʫʘʣʴʥʳʝ ʚʦʧʨʦʩʳ ʥʘʫʢ ʦ ɿʝʤʣʝè, 8-12 ʦʢʪʷʙʨʷ 2012, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 
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ʊEMA 2: ʂʃʀʄɸʊ, ɺʆɼɸ ʀ ʃɽɼʅʀʂʀ 

ʈʫʢʦʚʦʜʠʪʝʣʴ ʪʝʤʳ: ɾ. ɾ. ʂʘʨʘʤʦʣʜʦʝʚ 

 

ʇʨʦʝʢʪ 2.1: ʀʟʫʯʝʥʠʝ ʣʝʜʥʠʢʘ ʕʥʠʣʯʝʢ ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʝʛʦ ʙʘʣʘʥʩʘ, 
ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ, ʜʠʥʘʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʘ ʪʘʢ ʞʝ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ 
ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ 

ʆʪʚʝʪʩʪʚʝʥʥʳʝ ʠʩʧʦʣʥʠʪʝʣʠ: ʄʘʥʜʳʯʝʚ ɸ.ʅ., ʋʩʫʙʘʣʠʝʚ ʈ.ɸ., ɼʫʜʘʰʚʠʣʠ ɸ.ʉ., 
ɸʟʠʩʦʚ ʕ.,  

2.1.1ʂʨʘʪʢʦʝ ʥʘʟʚʘʥʠʝ ʧʨʦʝʢʪʘ 

ʀʟʫʯʝʥʠʝ ʣʝʜʥʠʢʘ ʕʥʠʣʯʝʢ 

2.1.2 ʂʨʘʪʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʧʨʦʝʢʪʘ 

ʇʨʠʯʠʥʘ ʨʝʛʨʝʩʩʠʠ ʦʣʝʜʝʥʝʥʠʷ ʊʷʥʴ-ʐʘʥʷ, ʥʘʙʣʶʜʘʝʤʘʷ ʚ ʧʦʩʣʝʜʥʠʝ 
ʜʝʩʷʪʠʣʝʪʠʷ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʷʭ. ʕʪʦ ʚʝʜʝʪ ʢ ʫʤʝʥʴʰʝʥʠʶ 
ʦʙʱʠʭ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʘʢʪʠʚʠʟʘʮʠʠ ʛʨʷʟʝʚʳʭ ʧʦʪʦʢʦʚ, ʧʘʚʦʜʢʦʚ ʠ ʧʨʦʨʳʚʦʚ 
ʣʝʜʥʠʢʦʚʳʭ ʦʟʝʨ. ʂʨʫʧʥʝʡʰʝʝ ʠʟ ʠʟʚʝʩʪʥʳʭ, ʧʦʜʧʨʫʞʝʥʥʳʭ ʣʝʜʥʠʢʦʤ  ʦʟʝʨ, 
ʣʝʜʥʠʢʦʚʦʝ ʦʟʝʨʦ ʄʝʨʮʙʘʭʝʨʘ, ʦʪʣʠʯʘʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʩʠʣʴʥʳʭ ʠ 
ʨʝʛʫʣʷʨʥʳʭ ʝʞʝʛʦʜʥʦ ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʧʨʦʨʳʚʥʳʭ ʣʝʜʥʠʢʦʚʳʭ ʧʘʚʦʜʢʦʚ. ɺ ʨʘʡʦʥʝ 
ʵʪʦʛʦ ʦʟʝʨʘ, ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʣʝʜʥʠʢʘ ʕʥʠʣʯʝʢ, ʚ ʤʝʩʪʝ ʩʦʯʣʝʥʝʥʠʷ ʜʚʫʭ ʝʛʦ 
ʚʝʪʚʝʡ: ʉʝʚʝʨʥʦʛʦ ʠ ʖʞʥʦʛʦ ʕʥʠʣʯʝʢʘ (ʈʠʩ.2.1.1), ʥʝʦʙʭʦʜʠʤʦ ʠʟʫʯʝʥʠʝ 
ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ, ʢʣʠʤʘʪʠʯʝʩʢʠ, ʛʣʷʮʠʦʣʦʛʠʯʝʩʢʠʭ  ʠʟʤʝʥʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ 
ʠʟʤʝʥʝʥʠʷʤʠ  ʘʪʤʦʩʬʝʨʥʦʡ ʮʠʨʢʫʣʷʮʠʠ ʚ ʨʝʛʠʦʥʘʣʴʥʦʤ ʠ ʛʣʦʙʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ.  

ɼʘʥʥʳʡ ʧʨʦʝʢʪ, ʷʚʣʷʝʪʩʷ ʧʨʦʜʦʣʞʝʥʠʝʤ ʧʨʦʝʢʪʘ, ʚʳʧʦʣʥʷʚʰʝʛʦʩʷ ʚ 2008-
2011 ʛʛ. ɺ ʧʨʦʝʢʪʝ ʙʫʜʫʪ ʠʟʫʯʘʪʴʩʷ ʪʘʢʠʝ ʬʘʢʪʦʨʳ, ʢʘʢ ʢʣʠʤʘʪʠʯʝʩʢʠʡ, 
ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʡ ʠ ʩʦʙʩʪʚʝʥʥʦ ʛʣʷʮʠʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʣʝʜʥʠʢʘ ʕʥʠʣʯʝʢ. 

 

ʈʠʩ.2.1.1  ʈʘʡʦʥ ʠʩʩʣʝʜʦʚʘʥʠʷ ʣʝʜʥʠʢʘ ʕʥʠʣʯʝʢ ʠ ʦʟʝʨʘ ʄʝʨʮʙʘʭʝʨʘ, ʩʫʱʝʩʪʚʫʶʱʠʝ  ʠ 
ʧʨʝʜʧʦʣʘʛʘʝʤʳʝ ʥʘʫʯʥʳʝ ʠʟʤʝʨʝʥʠʷ 
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ʀʩʩʣʝʜʦʚʘʥʠʷ ʣʝʜʥʠʢʘ ʕʥʠʣʯʝʢ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʚʳʧʦʣʥʷʪʴ ʥʘ ʙʘʟʝ ʩʪʘʥʮʠʠ 
ʠʤʝʥʠ ʄʝʨʮʙʘʭʝʨʘ (ʈʠʩ.2.1.2), ʢʦʪʦʨʘʷ ʙʳʣʘ ʩʦʟʜʘʥʘ ʩʦʚʤʝʩʪʥʦ ʎɸʀʀɿ ʠ GFZ ʚ 
ʘʚʛʫʩʪʝ 2009 ʛʦʜʘ. ɺ ʧʦʩʣʝʜʫʶʱʝʤ, ʥʘ ʵʪʦʡ ʩʪʘʥʮʠʠ,  ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʨʘʩʰʠʨʠʪʴ  
ʥʘʙʦʨ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ,  ʠʩʩʣʝʜʫʶʱʠʭ ʣʝʜʥʠʢ ʕʥʠʣʯʝʢ.  

 

ʈʠʩ.2.1.2 ɺʳʩʦʢʦʛʦʨʥʘʷ ʥʘʫʯʥʘʷ ʩʪʘʥʮʠʷ ʠʤ. ɻʦʪʪʬʨʠʜʘ ʄʝʨʮʙʘʭʝʨʘ 

ɺ ʧʨʦʮʝʩʩʝ ʛʣʷʮʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ 
ʠʟʤʝʥʝʥʠʷ ʙʘʣʘʥʩʘ ʤʘʩʩʳ ʣʝʜʥʠʢʘ ʥʘ ʦʩʥʦʚʝ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʤʠ 
ʧʘʨʘʤʝʪʨʘʤʠ ʥʘ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʳʭ ʫʯʘʩʪʢʘʭ, ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ 
ʣʝʜʥʠʢʘ ʥʘ ʦʩʥʦʚʝ ʤʝʪʦʜʦʚ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʨʘʜʘʨʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ, GPS 
ʠʟʤʝʨʝʥʠʡ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʭ ʧʦʣʝʚʳʭ ʠʟʤʝʨʝʥʠʡ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʪʦʢʘ,  
ʫʨʦʚʥʷ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ, ʚʝʣʠʯʠʥʳ ʘʙʣʷʮʠʠ. 

ɺʘʞʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʫʜʝʪ ʜʝʰʠʬʨʠʨʦʚʘʥʠʝ ʦʧʪʠʯʝʩʢʠʭ 
ʤʫʣʴʪʠʩʧʝʢʪʨʘʣʴʥʳʭ ʠ ʨʘʜʘʨʥʳʭ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ ʣʝʜʥʠʢʘ, ʯʪʦ ʧʦʟʚʦʣʠʪ 
ʦʧʨʝʜʝʣʠʪʴ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʧʘʨʘʤʝʪʨʳ, ʭʘʨʘʢʪʝʨ 
ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʥʫʪʨʠʣʝʜʥʠʢʦʚʳʭ ʧʦʣʦʩʪʝʡ, ʪʨʝʱʠʥ ʠ ʢʘʥʘʣʦʚ 
ʢʘʢ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ, ʪʘʢ ʠ ʚʥʫʪʨʠʣʝʜʥʠʢʦʚʦʛʦ ʩʪʦʢʘ.  

ɸʚʪʦʤʘʪʠʯʝʩʢʠʝ ʤʝʪʝʦʩʪʘʥʮʠʠ ʙʫʜʫʪ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ 
ʪʝʤʧʝʨʘʪʫʨʝ, ʦʩʘʜʢʘʭ, ʚʣʘʞʥʦʩʪʠ, ʘʪʤʦʩʬʝʨʥʦʤ ʜʘʚʣʝʥʠʠ, ʚʝʪʨʝ ʠ ʩʫʤʤʘʨʥʦʡ 
ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ. ʕʪʦ ʧʦʟʚʦʣʠʪ  ʚʳʷʚʠʪʴ ʚʣʠʷʥʠʝ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʠʯʝʩʢʠʭ 
ʧʘʨʘʤʝʪʨʦʚ ʥʘ ʠʟʤʝʥʝʥʠʷ ʙʘʣʘʥʩʘ ʣʝʜʥʠʢʘ, ʩʪʦʢʘ ʨʝʢʠ ʕʥʠʣʯʝʢ ʠ ʨʝʞʠʤʘ 
ʧʨʦʨʳʚʥʦʛʦ ʩʪʦʢʘ ʦʟʝʨʘ ʄʝʨʮʙʘʭʝʨʘ. 

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ ʪʘʢ ʞʝ ʙʦʣʝʝ ʪʦʯʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʣʝʪʥʝʛʦ ʣʝʜʥʠʢʦʚʦʛʦ 
ʩʪʦʢʘ ʦʪʜʝʣʴʥʦ ʧʦ  ʣʝʜʥʠʢʘʤ ʉʝʚʝʨʥʳʡ ʠ ʖʞʥʳʡ ʕʥʠʣʯʝʢ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 
ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʛʠʜʨʦʧʦʩʪʦʚ, ʪʨʘʩʩʝʨʦʚ ʚ ʚʠʜʝ ʢʨʘʩʢʠ ʠʣʠ ʩʦʣʠ ʠ ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʟʤʝʨʠʪʝʣʷ ʩʢʦʨʦʩʪʠ ʪʝʯʝʥʠʷ ʚʦʜʳ - Acoustic Digital Current Meter 
(Ott ADC). ɹʫʜʝʪ ʚʳʧʦʣʥʝʥ ʦʪʙʦʨ ʧʨʦʙ ʪʘʣʳʭ ʣʝʜʥʠʢʦʚʳʭ ʚʦʜ, ʩʝʟʦʥʥʦʛʦ ʩʥʝʞʥʦʛʦ 
ʧʦʢʨʦʚʘ, ʧʳʣʠ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʣʝʜʥʠʢʘ ʥʘ ʭʠʤʠʯʝʩʢʠʡ, 
ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʡ, ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʘʥʘʣʠʟ. 

ʂʦʣʝʙʘʥʠʷ  ʫʨʦʚʥʷ ʚʦʜʳ ʦʟʝʨʘ ʄʝʨʮʙʘʭʝʨʘ ʠ ʣʝʜʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʦʟʝʨʘ 
ʙʫʜʫʪ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴʩʷ, ʜʘʪʯʠʢʦʤ ʜʘʚʣʝʥʠʷ ʚʦʜʳ ʠ ʨʘʟʨʘʙʦʪʘʥʥʳʤ  GFZ,  
OpenGPS ï ʜʘʪʯʠʢʦʤ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭʥʦʣʦʛʠʠ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʠʨʦʚʘʥʠʷ ʠ 
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ʚʠʟʫʘʣʴʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʚʝʙ - ʢʘʤʝʨʳ ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ, ʢʦʪʦʨʳʝ 
ʦʙʝʩʧʝʯʘʪ ʤʦʥʠʪʦʨʠʥʛ ʧʦʩʪʦʷʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ɺ 
ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʪʝʭʥʦʣʦʛʠʠ 
OpenGPS, ʙʫʜʝʪ ʧʨʠʤʝʥʝʥʘ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʦʧʘʩʥʳʭ ʧʨʦʨʳʚʦʚ ʥʘ ʚʳʩʦʢʦʛʦʨʥʳʭ 
ʦʟʝʨʘʭ. 

ʇʣʘʥʠʨʫʝʪʩʷ ʪʘʢ ʞʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʟʝʨʘ ʄʝʨʮʙʘʭʝʨʘ ʠ ʝʛʦ ʜʦʥʥʳʭ 
ʦʪʣʦʞʝʥʠʡ ʩ ʧʦʤʦʱʴʶ ʵʭʦʣʦʪʘ Raymarine A50D. ʊʘʢ ʞʝ ʙʫʜʝʪ ʠʩʩʣʝʜʦʚʘʥ 
ʤʝʭʘʥʠʟʤ ʧʨʦʨʳʚʘ ʣʝʜʦʚʦʡ  ʜʘʤʙʳ. ʉʪʨʫʢʪʫʨʘ ʣʝʜʥʠʢʘ, ʝʛʦ ʤʦʱʥʦʩʪʴ, ʬʠʟʠʢʦ-
ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʣʴʜʘ ʙʫʜʫʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʤʝʣʢʦʬʦʢʫʩʥʳʤ 
ʰʠʨʦʢʦʧʦʣʦʩʥʳʤ ʩʝʡʩʤʠʯʝʩʢʠʤ ʟʦʥʜʠʨʦʚʘʥʠʝʤ ʠʣʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤ 
ʧʝʥʝʪʨʘʮʠʦʥʥʳʤ ʛʝʦʨʘʜʘʨʦʤ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ ʪʘʢʞʝ ʠʟʤʝʨʝʥʠʝ ʘʢʫʩʪʠʯʝʩʢʠʭ 
ʰʫʤʦʚ ʣʝʜʥʠʢʘ.  

ɺʩʝ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʙʫʜʫʪ ʚʢʣʶʯʝʥʳ ʚ GIS çʕʥʠʣʯʝʢè ʠ ʙʫʜʫʯʠ ʯʘʩʪʴʶ 
ɻʝʦʙʘʟʳ ʜʘʥʥʳʭ ʧʦ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ  ʙʫʜʫʪ ʜʦʩʪʫʧʥʳʤʠ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ 
ʤʦʜʝʣʝʡ ʨʝʞʠʤʘ ʦʟʝʨʘ ʄʝʨʮʙʘʭʝʨʘ, ʨʝʢʠ ʕʥʠʣʯʝʢ, ʜʠʥʘʤʠʢʠ ʣʝʜʥʠʢʘ ʕʥʠʣʯʝʢ.  

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʪʘʥʫʪ ʚʘʞʥʳʤ ʚʢʣʘʜʦʤ ʜʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ 
ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʙʝʟʦʧʘʩʥʦʛʦ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʙʘʩʩʝʡʥʘ ʨʝʢʠ ʉʘʨʳʜʞʘʟ,  ʚ 
ʯʘʩʪʥʦʩʪʠ, ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ 
ʛʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʚ ʵʪʦʤ ʨʝʛʠʦʥʝ. ʂʨʦʤʝ ʵʪʦʛʦ ʦʥʠ ʧʦʩʣʫʞʘʪ ʦʩʥʦʚʦʡ ʜʣʷ 
ʦʮʝʥʢʠ ʠ ʧʨʦʛʥʦʟʘ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ 
ʚ ʎʝʥʪʨʘʣʴʥʦ-ɸʟʠʘʪʩʢʦʤ ʨʝʛʠʦʥʝ. 

2.1.3 ʎʝʣʠ ʠ ʤʝʪʦʜʳ ʧʨʦʝʢʪʘ 

ɼʦʣʛʦʩʨʦʯʥʳʝ ʮʝʣʠ: 

ʎʝʣʴ ʧʨʦʝʢʪʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʪʨʘʪʝʛʠʠ ʎɸʀʀɿ ʚ ʥʘʧʨʘʚʣʝʥʠʠ çʂʣʠʤʘʪ, 
ʚʦʜʘ ʠ ʛʝʦʵʢʦʣʦʛʠʷè, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʝʡ ʧʨʦʛʥʦʟ ʪʝʥʜʝʥʮʠʡ ʢʣʠʤʘʪʠʯʝʩʢʠʭ 
ʠʟʤʝʥʝʥʠʡ ʠ ʠʟʤʝʥʝʥʠʡ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʂʳʨʛʳʟʩʪʘʥʝ ʠ ʎɸ.   

ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʷʚʣʷʝʪʩʷ ʧʦʣʫʯʝʥʠʝ ʢʣʶʯʝʚʳʭ 
ʢʣʠʤʘʪʠʯʝʩʢʠʭ, ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ, ʛʣʷʮʠʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʦ ʣʝʜʥʠʢʘʤ 
ʖʞʥʳʡ ʠ ʉʝʚʝʨʥʳʡ ʕʥʠʣʯʝʢ, ʨʝʢʝ ʕʥʠʣʯʝʢ ʠ ʦʟʝʨʫ ʄʝʨʮʙʘʭʝʨʘ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ 
ʵʪʦʡ ʮʝʣʠ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʦʨʛʘʥʠʟʘʮʠʷ ʤʦʥʠʪʦʨʠʥʛʘ ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ ʠ 
ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʡ ʜʠʥʘʤʠʢʠ ʩʠʩʪʝʤʳ ʣʝʜʥʠʢʘ ʕʥʠʣʯʝʢ ʩ ʫʩʪʘʥʦʚʢʦʡ ʠ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʩʝʥʩʦʨʥʦʡ ʩʠʩʪʝʤʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 
ʟʦʥʜʠʨʦʚʘʥʠʷ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʥʘ ʤʝʩʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʙʘʟʝ ʢʦʤʧʣʝʢʩʥʦʡ 
ʩʪʘʥʮʠʠ ʠʤʝʥʠ ʄʝʨʮʙʘʭʝʨʘ. ʇʘʨʘʤʝʪʨʳ  ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ ʧʦ ʵʪʠʤ ʩʠʩʪʝʤʘʤ ʠ 
ʨʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʦʩʥʦʚʝ ʠʭ ʘʥʘʣʠʟʘ, ʩʪʘʥʫʪ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ 
ɻʝʦʙʘʟʳ ʜʘʥʥʳʭ ʧʦ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ. 

ɺ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʠʟʫʯʝʥʠʝ ʠ ʧʦʥʠʤʘʥʠʝ 
ʨʝʛʨʝʩʩʠʠ ʣʝʜʥʠʢʘ ʕʥʠʣʯʝʢ ʠ ʠʟʤʝʥʝʥʠʡ ʚ ʜʠʥʘʤʠʢʝ ʣʝʜʥʠʢʦʚ ʚ ʩʚʷʟʠ ʩ 
ʛʣʦʙʘʣʴʥʳʤʠ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʠ ʠʭ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʚʦʜʥʳʡ ʙʘʣʘʥʩ 
ʚ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʙʫʜʝʪ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʥʘ ʚʳʷʚʣʝʥʠʠ 
ʬʘʢʪʦʨʦʚ ʠ ʧʨʦʮʝʩʩʦʚ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʧʨʠʯʠʥʦʡ ʧʨʦʨʳʚʘ ʣʝʜʦʚʦʡ ʧʣʦʪʠʥʳ 
ʦʟʝʨʘ ʄʝʨʮʙʘʭʝʨʘ ʠ ʨʘʟʚʠʪʠʝ ʦʙʲʝʜʠʥʝʥʥʦʡ ʩʠʩʪʝʤʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 
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ʟʦʥʜʠʨʦʚʘʥʠʷ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʠʨʦʜʥʦʡ ʢʘʪʘʩʪʨʦʬʳ ʚ ʚʠʜʝ ʧʨʦʨʳʚʘ ʣʝʜʦʚʦʡ 
ʧʣʦʪʠʥʳ.  

ʂʨʘʪʢʦʩʨʦʯʥʳʝ ʮʝʣʠ: 

ʅʘʠʙʦʣʝʝ ʚʘʞʥʦʡ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʡ ʮʝʣʴʶ ʷʚʣʷʝʪʩʷ ʠʟʤʝʨʝʥʠʝ ʨʷʜʘ 
ʧʘʨʘʤʝʪʨʦʚ,  ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʦʙʲʷʩʥʝʥʠʷ, ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʧʨʦʛʥʦʟʘ 
ʛʣʷʮʠʘʣʴʥʦʡ, ʚʦʜʥʦʡ, ʘʪʤʦʩʬʝʨʥʦʡ ʧʦʜʩʠʩʪʝʤ, ʚ ʘʩʧʝʢʪʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 
ʚʦʟʤʦʞʥʳʭ ʨʠʩʢʦʚ ʛʝʦʢʘʪʘʩʪʨʦʬ ʠ ʠʟʤʝʥʝʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ (ʈʠʩ.3). ʕʪʦʪ 
ʧʨʦʮʝʩʩ ʚʢʣʁʯʘʝʪ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʡ ʩʙʦʨ ʫʞʝ ʠʤʝʶʱʠʭʩʷ ʠ ʧʦʣʫʯʝʥʥʳʭ ʥʝʜʘʚʥʦ 
ʜʘʥʥʳʭ, ʚ ʯʘʩʪʥʦʩʪʠ,  ʜʘʥʥʳʭ ʧʦ ʘʙʣʷʮʠʠ ʣʴʜʘ, ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʣʴʜʘ, 
ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʤ, ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʤ ʠ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʘʤ, 
ʧʦʣʫʯʘʝʤʳʤ ʢʘʢ ʧʦ ʥʘʙʣʶʜʝʥʠʷʤ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ, ʪʘʢ ʠ 
ʧʦʚʪʦʨʷʶʱʠʤʩʷ ʧʦʣʝʚʳʤ ʠʟʤʝʨʝʥʠʷʤ ʠ ʠʟʤʝʨʝʥʠʷʤ ʧʦ    ʥʝʧʨʝʨʳʚʥʦ 
ʨʘʙʦʪʘʶʱʠʤ ʚ ʨʝʛʠʦʥʝ ʥʘʟʝʤʥʳʤ ʨʝʛʠʩʪʨʠʨʫʶʱʠʤ ʠ ʧʝʨʝʜʘʶʱʠʤ ʩʝʥʩʦʨʥʳʤ 
ʩʪʘʥʮʠʷʤ.  

 

ʈʠʩ.2.1.3 ʉʭʝʤʘ ʧʣʘʥʠʨʫʝʤʳʭ ʨʘʙʦʪ 2 ʦʪʜʝʣʘ ʎɸʀʀɿ ʥʘ 2012-2013 ʛʛ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʢʨʘʪʢʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ ʙʫʜʝʪ ʠʤʝʪʴ ʧʝʨʚʦʩʪʝʧʝʥʥʦʝ 
ʟʥʘʯʝʥʠʝ ʧʨʦʜʦʣʞʝʥʠʝ ʫʩʪʘʥʦʚʢʠ ʚ ʫʩʣʦʚʠʷʭ ʣʝʜʥʠʢʘ ʕʥʠʣʯʝʢ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ 
ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ, ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ, ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʩʝʥʩʦʨʥʳʭ ʩʪʘʥʮʠʡ ʠ 
ʩʧʝʮʠʘʣʴʥʳʭ ʜʘʪʯʠʢʦʚ, ʦʙʝʩʧʝʯʝʥʥʳʭ ʢʦʩʤʠʯʝʩʢʦʡ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ. 

ʂʦʥʝʯʥʦʡ ʮʝʣʴʶ ʙʫʜʝʪ ʦʮʝʥʢʘ ʚʦʜʥʦ-ʣʝʜʦʚʦʛʦ ʙʘʣʘʥʩʘ ʣʝʜʥʠʢʘ ʕʥʠʣʯʝʢ ʥʘ 
ʦʩʥʦʚʝ  ʘʥʘʣʠʟʘ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʠ ʧʦʩʪʨʦʝʥʠʷ  ʤʥʦʛʦʬʘʢʪʦʨʥʳʭ ʤʦʜʝʣʝʡ 
ʚʟʘʠʤʦʩʚʷʟʠ ʦʩʥʦʚʥʳʭ ʧʨʠʨʦʜʥʳʭ ʬʘʢʪʦʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʠ 
ʵʚʦʣʶʮʠʶ ʩʠʩʪʝʤʳ ʣʝʜʥʠʢʘ ʕʥʠʣʯʝʢ. 

ɺʘʞʥʦʡ ʟʘʜʘʯʝʡ ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʦʙʨʘʙʦʪʢʠ ʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ 
ʚʥʝʰʥʠʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ.  

ʄʝʪʦʜʳ: 

 ɼʝʰʠʬʨʠʨʦʚʘʥʠʝ ʜʘʥʥʳʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ (ʦʧʪʠʯʝʩʢʦʝ 
ʤʫʣʴʪʠʩʧʝʢʪʨʘʣʴʥʦʝ, ʛʠʧʝʨʩʧʝʢʪʨʘʣʴʥʦʝ ʠ ʨʘʜʘʨʥʦʝ). 

 ɻʝʦʜʝʟʠʯʝʩʢʠʝ ʠʟʤʝʨʝʥʠʷ ʠ ʤʦʥʠʪʦʨʠʥʛ (ɻʣʦʙʘʣʴʥʘʷ ʩʠʩʪʝʤʘ 
ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ (GNSS), GPS ï ʨʝʬʣʝʢʪʦʤʝʪʨʠʷ, GPS ï ʚʳʩʦʢʦʪʦʯʥʳʝ 
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ʪʦʯʝʯʥʳʝ ʟʘʤʝʨʳ, ʚʳʩʦʢʦʪʦʯʥʳʝ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʝ ʟʘʤʝʨʳ ʵʣʝʢʪʨʦʥʥʳʤ 
ʪʘʭʝʦʤʝʪʨʦʤ). 

 ʇʦʣʝʚʳʝ ʠʟʤʝʨʝʥʠʷ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ, ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ, 
ʛʣʷʮʠʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ (ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʩʪʘʥʮʠʠ ʠ 
ʛʠʜʨʦʧʦʩʪʳ,  ʠʟʤʝʨʝʥʠʝ ʨʘʩʭʦʜʦʚ ʚʦʜʳ, ʠʟʤʝʨʝʥʠʝ ʘʙʣʷʮʠʠ, ʫʩʪʘʥʦʚʢʘ 
ʪʝʨʤʠʩʪʦʨʦʚ). 

 ʅʘʙʣʶʜʝʥʠʷ ʟʘ ʠʟʤʝʥʝʥʠʝʤ ʫʨʦʚʥʷ ʚʦʜʳ ʦʟʝʨʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʪʯʠʢʦʚ 
ʜʘʚʣʝʥʠʷ ʠ ʥʝʧʨʝʨʳʚʥʳʭ ʨʘʜʘʨʥʳʭ ʩʨʝʜʩʪʚ ʠʟʤʝʨʝʥʠʡ. ɿʦʥʜʠʨʦʚʘʥʠʝ 
ʵʭʦʣʦʪʦʤ ʜʥʘ  ʦʟʝʨʘ ʄʝʨʮʙʘʭʝʨʘ. 

 ʅʘʙʣʶʜʝʥʠʝ ʟʘ ʩʤʝʱʝʥʠʝʤ ʘʙʣʷʮʠʦʥʥʳʭ ʨʝʝʢ ʩ ʧʦʤʦʱʴʶ ʵʣʝʢʪʨʦʥʥʦʛʦ 
ʪʘʭʝʦʤʝʪʨʘ. 

 ʆʧʨʝʜʝʣʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʣʝʜʥʠʢʘ, ʝʛʦ ʤʦʱʥʦʩʪʠ, ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ 
ʧʘʨʘʤʝʪʨʦʚ ʣʴʜʘ ʩ ʧʦʤʦʱʴʶ ʧʦʨʪʘʪʠʚʥʦʡ ʮʠʬʨʦʚʦʡ ʤʝʣʢʦʬʦʢʫʩʥʦʡ 
ʰʠʨʦʢʦʧʦʣʦʩʥʦʡ ʩʝʡʩʤʠʯʝʩʢʦʡ ʩʪʘʥʮʠʠ ʠʣʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ  
ʧʝʥʝʪʨʘʮʠʦʥʥʦʛʦ ʛʝʦʨʘʜʘʨʘ.  ʀʟʤʝʨʝʥʠʝ ʘʢʫʩʪʠʯʝʩʢʠʭ ʰʫʤʦʚ ʣʝʜʥʠʢʘ.  

 ʍʠʤʠʯʝʩʢʠʡ, ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʡ, ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʨʦʙ ʪʘʣʳʭ 
ʣʝʜʥʠʢʦʚʳʭ ʚʦʜ, ʩʝʟʦʥʥʦʛʦ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ, ʧʳʣʠ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ 
ʦʙʨʘʟʦʚʘʥʠʡ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʣʝʜʥʠʢʘ. 

 ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʥʘ ʦʩʥʦʚʝ GIS. 

 

2.1.4 ʊʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʠ ʩʧʝʮʠʘʣʴʥʳʝ ʟʘʧʨʘʰʠʚʘʝʤʳʝ ʩʨʝʜʩʪʚʘ 

ʇʦ ʨʘʡʦʥʫ ʣʝʜʥʠʢʘ ʕʥʠʣʯʝʢ ʠ ʙʘʩʩʝʡʥʫ ʨʝʢ ʕʥʠʣʯʝʢ, ʉʘʨʳʜʞʘʟ ʠʤʝʝʪʩʷ 
ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ ʛʣʷʮʠʦʣʦʛʠʯʝʩʢʘʷ, ʢʣʠʤʘʪʠʯʝʩʢʘʷ ʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʘʷ 
ʠʥʬʦʨʤʘʮʠʷ. ɺ 2005 ʛ. ʩʠʪʫʘʮʠʷ ʙʳʣʘ ʫʣʫʯʰʝʥʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʵʢʩʧʝʜʠʮʠʠ, 
ʚʳʧʦʣʥʝʥʥʦʡ ʚ ʪʝʩʥʦʤ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʩ GFZ (ʄʠʭʘʡʣʝʚ ɺ., ɺʝʪʮʝʣʴ ʍ. ʠ ʜʨ.), 
ʢʦʛʜʘ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʥʦʚʳʝ ʩʚʝʜʝʥʠʷ ʧʦ ʙʘʣʘʥʩʫ ʣʝʜʥʠʢʘ ʕʥʠʣʯʝʢ, ʣʝʜʥʠʢʦʚʦʤʫ 
ʩʪʦʢʫ, ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʣʴʜʘ, ʭʘʨʘʢʪʝʨʫ ʢʦʣʝʙʘʥʠʷ ʫʨʦʚʥʷ ʦʟʝʨʘ ʄʝʨʮʙʘʭʝʨʘ. 

ɺ 2008 ʛ. ʚ ʜʦʣʠʥʝ ʨʝʢʠ ʕʥʠʣʯʝʢ ʦʪʜʝʣʦʤ  çʂʣʠʤʘʪ, ʚʦʜʘ ʠ ʛʝʦʵʢʦʣʦʛʠʷè 
ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʝ, ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ, ʣʠʪʦʣʦʛʠʯʝʩʢʠʝ 
ʠʩʩʣʝʜʦʚʘʥʠʷ (ʈʠʩ.4). ʂʘʢ ʫʞʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʚʳʰʝ, ʚ ʘʚʛʫʩʪʝ 2009 ʛʦʜʘ ʚ ʨʘʡʦʥʝ 
ʦʟʝʨʘ ʄʝʨʮʙʘʭʝʨʘ ʙʳʣʘ ʩʦʟʜʘʥʘ ʢʦʤʧʣʝʢʩʥʘ  ̫ ʩʪʘʥʮʠ,̫ ʚʢʣʶʯʘʶʱʘ  ̫
ʧʝʨʤʘʥʝʥʪʥʫʶ GPS, ʘʚʪʦʤʘʪʠʯʝʩʢʫʶ ʤʝʪʝʦʩʪʘʥʮʠʶ, ʩʠʩʪʝʤʫ ʩʧʫʪʥʠʢʦʚʦʡ ʩʚʷʟʠ.  

   


















































