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ȻȼȱȰȯȺȮȺȼ 

ʀ ʜʥʝʩ, ʜʚʝ ʜʝʩʝʪʠʣʝʪʠʷ ʦʪ ʥʘʯʘʣʦʪʦ ʥʘ ʪʨʝʪʦʪʦ ʭʠʣʷʜʦʣʝʪʠʝ, ʝʢʦʣʦʛʠʯ-
ʥʠʪʝ ʙʝʜʩʪʚʠʷ ʠ ʢʘʪʘʩʪʨʦʬʠ ʧʨʦʜʲʣʞʘʚʘʪ ʜʘ ʚʟʠʤʘʪ ʝʞʝʛʦʜʥʦ ʩʪʦʪʠʮʠ ʭʠʣʷʜʠ 
ʞʝʨʪʚʠ ʠ ʥʘʥʘʩʷʪ ʥʝʠʟʯʠʩʣʠʤʠ ʤʘʪʝʨʠʘʣʥʠ ʱʝʪʠ. ʆʪ ʚʩʠʯʢʠ ʠʟʚʝʩʪʥʠ ʥʘ ʥʘʫʢʘʪʘ 
ʦʢʦʣʦ 60 ʧʨʠʨʦʜʥʠ ʧʨʦʮʝʩʘ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʩʝ ʨʘʟʚʠʷʪ ʜʦ ʤʘʱʘʙʠ ʥʘ ʙʝʜʩʪʚʠʝ, 
ɹʲʣʛʘʨʠʷ ʥʝ ʝ ʠʟʣʦʞʝʥʘ ʩʘʤʦ ʥʘ ʪʨʠ ï ʘʢʪʠʚʥʠ ʚʫʣʢʘʥʠ, ʧʨʦʮʝʩʠ ʥʘ ʧʫʩʪʠʥʦʦʙʨʘ-
ʟʫʚʘʥʝ ʠ ʚʝʯʥʠ ʣʝʜʦʚʝ. ɺʩʠʯʢʠ ʦʩʪʘʥʘʣʠ, ʚ ʝʜʥʘ ʠʣʠ ʜʨʫʛʘ ʩʪʝʧʝʥ, ʩʘ ʧʦʪʝʥ-
ʮʠʘʣʥʘ ʟʘʧʣʘʭʘ. ɿʘ ʥʘʰʘʪʘ ʩʪʨʘʥʘ ʥʘʡ-ʛʦʣʷʤʘ ʦʧʘʩʥʦʩʪ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʟʝʤʝʪʨʝ-
ʩʝʥʠ̫ʪʘ, ʥʘʚʦʜʥʝʥʠʷʪʘ, ʛʦʨʩʢʠʪʝ ʧʦʞʘʨʠ, ʩʚʣʘʯʠʱʘʪʘ, ʤʲʣʥʠʠʪʝ ʠ ʜʨ.  

ɺ ʩʚʝʪʦʚʝʥ ʤʘʱʘʙ ʢʘʪʝʛʦʨʠʯʥʦ ʝ ʜʦʢʘʟʘʥʦ, ʯʝ ʝʜʥʘ ʦʪ ʚʘʞʥʠʪʝ ʧʨʝʜʧʦʩ-
ʪʘʚʢʠ ʟʘ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʞʝʨʪʚʠʪʝ ʠ ʱʝʪʠʪʝ ʦʪ ʧʨʠʨʦʜʥʠʪʝ ʙʝʜʩʪʚʠʷ ʠ ʝʢʦʣʦʛʠʯ-
ʥʠʪʝ ʢʘʪʘʩʪʨʦʬʠ ʝ ʧʨʘʚʠʣʥʦʪʦ ʧʦʚʝʜʝʥʠʝ ʠ ʜʝʡʩʪʚʠʝ ʧʨʝʜʠ, ʧʦ ʚʨʝʤʝ ʠ ʩʣʝʜ 
ʪʝʟʠ ʩʲʙʠʪʠʷ. ʅʦ ʪʝʟʠ ʜʝʡʩʪʚʠʷ ʩʘ ʤʥʦʛʦ ʧʦ-ʝʬʝʢʪʠʚʥʠ, ʘʢʦ ʥʝ ʩʘ ʤʝʭʘʥʠʯʥʦ, ʘ 
ʦʩʲʟʥʘʪʦ ʠʟʧʲʣʥʷʚʘʥʝ ʥʘ ʠʟʚʝʩʪʥʠ ʧʨʘʚʠʣʘ. ɸ ʪʦʚʘ ʤʦʞʝ ʜʘ ʩʪʘʥʝ ʩʘʤʦ ʯʨʝʟ 
ʠʟʫʯʘʚʘʥʝ ʠ ʧʦʟʥʘʚʘʥʝ ʥʘ ʦʩʥʦʚʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʪʝʟʠ ʦʧʘʩʥʠ ʧʨʦʮʝʩʠ, ʥʘ 
ʧʦʟʥʘʚʘʥʝ ʥʘ ʬʠʟʠʯʥʠʪʝ ʟʘʢʦʥʠ, ʥʘ ʢʦʠʪʦ ʪʝ ʩʝ ʧʦʜʯʠʥʷʚʘʪ ʠ ʪ.ʥ. 

ʆʪ ʜʨʫʛʘ ʩʪʨʘʥʘ, ʙʝʟʩʧʦʨʥʦ ʝ, ʯʝ ʘʝʨʦʢʦʩʤʠʯʝʩʢʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʩʘ ʝʜʥʦ 
ʠʟʢʣʶʯʠʪʝʣʥʦ ʤʦʱʥʦ ʠ ʝʬʝʢʪʠʚʥʦ ʩʨʝʜʩʪʚʦ ʟʘ ʠʟʫʯʘʚʘʥʝ ʠ ʙʦʨʙʘ ʩ ʧʨʠʨʦʜʥʠʪʝ 
ʠ ʘʥʪʨʦʧʦʛʝʥʥʠ ʝʢʦʣʦʛʠʯʥʠ ʙʝʜʩʪʚʠʷ ʠ ʢʘʪʘʩʪʨʦʬʠ. ɺ ʝʚʨʦʧʝʡʩʢʠ ʤʘʱʘʙ ʧʨʠʤʝʨ 
ʟʘ ʪʦʚʘ ʩʘ ʥʷʢʦʠ ʦʪ ʫʩʣʫʛʠʪʝ ʥʘ ʧʨʦʛʨʘʤʘ Ăʂʦʧʝʨʥʠʢñ (Copernicus EMS) ʢʘʪʦ EFAS, 
EFFIS, DO ʥʘ ɽʚʨʦʧʝʡʩʢʘʪʘ ʢʦʤʠʩʠʷ ʠ ʜʨ. 

ʇʦʟʥʘʚʘʥʝʪʦ ʠ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʛʣʦʙʘʣʥʠʪʝ ʥʘʚʠʛʘʮʠʦʥʥʠ ʠ ʧʦʟʠʮʠʦʥʥʠ 
ʩʠʩʪʝʤʠ ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʦʧʪʠʤʠʟʘʮʠʷʪʘ ʠ ʢʦʥʪʨʦʣʘ ʥʘ ʘʚʪʦʤʦʙʠʣʠ, ʤʦʨʩʢʠ 
ʩʲʜʦʚʝ ʠ ʘʚʠʘʮʠʷʪʘ ʧʨʠ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʤʦʥʠʪʦʨʠʥʛ ʥʘ ʧʨʠʨʦʜʥʠʪʝ ʠ ʘʥʪʨʦʧʦ-
ʛʝʥʥʠ ʝʢʦʣʦʛʠʯʥʠ ʙʝʜʩʪʚʠʷ ʠ ʢʘʪʘʩʪʨʦʬʠ. 

ʅʘʩʪʦʷʱʦʪʦ ʨʲʢʦʚʦʜʩʪʚʦ ʝ ʩʲʟʜʘʜʝʥʦ ʧʦ ʧʨʦʝʢʪ Ăʀʟʫʯʘʚʘʥʝ ʥʘ ʧʨʠʨʦʜʥʠ 
ʙʝʜʩʪʚʠʷ ʠ ʝʢʦʣʦʛʠʯʥʠ ʢʘʪʘʩʪʨʦʬʠ ʦʪ ʂʦʩʤʦʩʘ ï ɽ#ʂʆʉʃɸɹñ ʧʦ ʧʨʦʛʨʘʤʘ 
Ăʆʙʨʘʟʦʚʘʥʠʝ ʩ ʥʘʫʢʘñ ʤʝʞʜʫ ʄʠʥʠʩʪʝʨʩʪʚʦʪʦ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʠ ʥʘʫʢʘʪʘ ʠ ɹʲʣ-
ʛʘʨʩʢʘʪʘ ʘʢʘʜʝʤʠʷ ʥʘ ʥʘʫʢʠʪʝ. ʊʦ ʝ ʨʘʟʜʝʣʝʥʦ ʥʘ ʯʝʪʠʨʠ ʤʦʜʫʣʘ. 

ʎʝʣʪʘ ʝ ʜʘ ʩʝ ʟʘʧʦʟʥʘʷʪ ʫʯʘʱʠʪʝ ʩʝ ʩ ʦʩʥʦʚʠʪʝ ʥʘ ʜʠʩʪʘʥʮʠʦʥʥʦʪʦ ʘʝʨʦ-
ʢʦʩʤʠʯʝʩʢʦ ʥʘʙʣʶʜʝʥʠʝ ʥʘ ɿʝʤʷʪʘ, ʬʠʟʠʯʥʠʪʝ ʧʨʠʥʮʠʧʠ, ʟʘʣʝʛʥʘʣʠ ʚ ʪʷʭ, ʥʘʡ-
ʧʦʜʭʦʜʷʱʠʪʝ ʧʘʨʘʤʝʪʨʠ ʢʘʢʪʦ ʥʘ ʦʨʙʠʪʠʪʝ ʥʘ ʣʝʪʘʪʝʣʥʠʪʝ ʘʧʘʨʘʪʠ, ʪʘʢʘ ʠ ʥʘ 
ʠʟʤʝʨʚʘʪʝʣʥʘʪʘ ʘʧʘʨʘʪʫʨʘ ʥʘ ʙʦʨʜʘ ʠʤ.  

ɺ ʧʲʨʚʠʪʝ ʜʚʘ ʤʦʜʫʣʘ ʩʘ ʧʦʢʘʟʘʥʠ ʦʧʪʠʤʘʣʥʠʪʝ ʧʘʨʘʤʝʪʨʠ ʟʘ ʠʟʫʯʘʚʘʥʝ 
ʥʘ ʢʦʥʢʨʝʪʥʠ ʧʨʠʨʦʜʥʠ ʙʝʜʩʪʚʠʷ. ʇʨʝʜʩʪʘʚʝʥʘ ʝ ʚʲʟʤʦʞʥʦʩʪʪʘ ʦʪ ʠʟʧʦʣʟʚʘʥʝʪʦ 
ʥʘ ʩʠʩʪʝʤʠʪʝ ʟʘ ʛʣʦʙʘʣʥʦ ʧʦʟʠʮʠʦʥʠʨʘʥʝ ʠ ʪʷʭʥʦʪʦ ʧʨʠʣʦʞʝʥʠʝ.  

ɺʪʦʨʘʪʘ ʧʦʣʦʚʠʥʘ ʥʘ ʨʲʢʦʚʦʜʩʪʚʦʪʦ, ʪʨʝʪʠ ʠ ʯʝʪʚʲʨʪʠ ʤʦʜʫʣ, ʧʨʝʜʩʪʘʚʷ 
ʧʨʘʢʪʠʯʝʩʢʦʪʦ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʜʠʩʪʘʥʮʠʦʥʥʠʪʝ ʤʝʪʦʜʠ ʠ ʩʠʩʪʝ-
ʤʠʪʝ ʟʘ ʛʣʦʙʘʣʥʦ ʧʦʟʠʮʠʦʥʠʨʘʥʝ ʧʨʠ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʤʦʥʠʪʦʨʠʥʛ ʧʨʠ ʨʘʟʣʠʯʥʠ 
ʧʨʠʨʦʜʥʠ ʙʝʜʩʪʚʠʷ. ʇʦʢʘʟʘʥʘ ʝ ʚʲʟʤʦʞʥʦʩʪʪʘ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʧʨʦʜʫʢʪʠ ʠ ʧʨʦ-
ʛʨʘʤʠ ʟʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʩʧʲʪʥʠʢʦʚʠ ʠʟʦʙʨʘʞʝʥʠʷ ʩʲʩ ʩʚʦʙʦʜʝʥ ʜʦʩʪʲʧ. ʇʨʘʢ-
ʪʠʯʝʩʢʘ ʨʘʙʦʪʘ ʠ ʟʘʧʦʟʥʘʚʘʥʝ ʩ ʧʦʪʨʝʙʠʪʝʣʩʢʠʷ ʠʥʪʝʨʬʝʡʩ ʥʘ ʧʨʦʛʨʘʤʠ ʟʘ ʨʘʙʦ-
ʪʘ ʩ ʛʝʦʛʨʘʬʩʢʠʪʝ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʩʠʩʪʝʤʠ (ɻʀʉ) ʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʦʙʣʘʯʥʠ 
ʠʥʪʝʨʥʝʪ ʫʩʣʫʛʠ ʟʘ ʜʦʩʪʲʧ ʠ ʦʙʨʘʙʦʪʢʘ ʥʘ ʩʧʲʪʥʠʢʦʚʠ ʜʘʥʥʠ.  

ʇʨʠ ʩʲʩʪʘʚʷʥʝʪʦ ʥʘ ʧʨʘʢʪʠʯʝʩʢʦʪʦ ʨ̡ ʢʦʚʦʜʩʪʚʦ ʘʚʪʦʨʠʪʝ ʩʘ ʩʝ ʩʪʨʝʤʠʣʠ 
ʜʘ ʚʟʝʤʘʪ ʧʨʝʜʚʠʜ ʠ ʩʲʦʙʨʘʟʷʪ ʩ ʚʲʟʧʨʠʝʤʘʥʝʪʦ ʠ ʨʝʘʢʮʠʷʪʘ ʥʘ ʫʯʝʥʠʮʠ ʠ ʫʯʠ-
ʪʝʣʠ ʧʦ ʚʨʝʤʝ ʥʘ ʮʠʢʲʣʘ ʦʪ ʣʝʢʮʠʠ ʧʦ ʪʦʟʠ ʧʨʦʝʢʪ. ɼʦʙʘʚʝʥʠ ʩʘ ʩʧʠʩʲʢ ʥʘ ʩʲʢʨʘ-
ʱʝʥʠʷʪʘ ʠ ʢʨʘʪʲʢ ʨʝʯʥʠʢ ʥʘ ʥʷʢʦʠ ʥʝʧʦʟʥʘʪʠ ʪʝʨʤʠʥʠ. 
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ʅʘʩʪʦʷʱʝʪʦ ʨʲʢʦʚʦʜʩʪʚʦ ʠʟʠʩʢʚʘ ʦʧʨʝʜʝʣʝʥʠ ʧʦʟʥʘʥʠʷ ʚ ʦʙʣʘʩʪʪʘ ʥʘ 
ʬʠʟʠʢʘʪʘ, ʜʠʩʪʘʥʮʠʦʥʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ, ʛʝʦʛʨʘʬʩʢʠʪʝ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʩʠʩʪʝʤʠ, 
ʠʥʪʝʨʥʝʪ ʧʨʦʩʪʨʘʥʩʪʚʦʪʦ ʠ ʨʘʙʦʪʘ ʩ ʢʦʤʧʶʪʲʨ.  

ɸʚʪʦʨʠʪʝ ʥʝ ʩʠ ʧʨʘʚʷʪ ʠʣʶʟʠʷʪʘ, ʯʝ ʚ ʪʘʢʲʚ ʦʛʨʘʥʠʯʝʥ ʦʙʝʤ ʤʦʞʝ ʜʘ ʩʝ 
ʥʘʚʣʝʟʝ ʩʝʨʠʦʟʥʦ ʚ ʪʝʭʥʦʣʦʛʠʠʪʝ ʥʘ ʜʠʩʪʘʥʮʠʦʥʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʥʘ ɿʝʤʷʪʘ. 
ʆʥʝʟʠ ʯʠʪʘʪʝʣʠ, ʢʦʠʪʦ ʞʝʣʘʷʪ ʜʘ ʩʝ ʟʘʜʲʣʙʦʯʘʪ ʚ ʜʠʩʢʫʪʠʨʘʥʠʪʝ ʪʝʤʠ ʠ ʧʨʦʙ-
ʣʝʤʠ, ʤʦʛʘʪ ʜʘ ʧʦʣʟʚʘʪ ʢʥʠʛʠʪʝ ʠ ʜʨʫʛʠʪʝ ʧʦʩʦʯʝʥʠ ʤʘʪʝʨʠʘʣʠ ʠ ʠʥʪʝʨʥʝʪ ʠʟ-
ʪʦʯʥʠʮʠ ʚ ʣʠʪʝʨʘʪʫʨʥʘʪʘ ʩʧʨʘʚʢʘ ʢʲʤ ʚʩʝʢʠ ʤʦʜʫʣ.  

ʀʣʶʩʪʨʘʮʠʠʪʝ, ʠʟʧʦʣʟʚʘʥʠ ʚ ʨʲʢʦʚʦʜʩʪʚʦʪʦ, ʩʘ ʦʪ ʦʬʠʮʠʘʣʥʠ ʠʥʪʝʨʥʝʪ 
ʩʪʨʘʥʠʮʠ ʥʘ NASA, ESA, ʈʆʉʂʆʉʄʆʉ, Wikipedia, ʦʪ ʘʨʭʠʚʘ ʥʘ ʀʂʀʊ-ɹɸʅ, ʢʘʢʪʦ 
ʠ ʦʪ ʣʠʯʥʠ ʘʨʭʠʚʠ. 

ɺ ʢʨʘʷ ʥʘ ʚʩʝʢʠ ʤʦʜʫʣ ʠʤʘ ʧʨʠʤʝʨʝʥ ʪʝʩʪ ʟʘ ʩʘʤʦʦʮʝʥʢʘ ʥʘ ʠʟʫʯʝʥʠʷ 
ʤʘʪʝʨʠʘʣ. 

ʇʨʘʢʪʠʯʝʩʢʦʪʦ ʨʲʢʦʚʦʜʩʪʚʦ ʱʝ ʙʲʜʝ ʜʦʩʪʲʧʥʦ ʢʘʢʪʦ ʦʪʧʝʯʘʪʘʥʦ, ʪʘʢʘ ʠ ʚ 
ʮʠʬʨʦʚ ʚʠʜ. ʊʦ ʝ ʥʘʣʠʯʥʦ ʚ pdf ʬʦʨʤʘʪ ʥʘ ʦʬʠʮʠʘʣʥʘʪʘ ʠʥʪʝʨʥʝʪ ʩʪʨʘʥʠʮʘ ʥʘ 
ʀʂʀʊ-ɹɸʅ: 
 

http://www.space.bas.bg/bg/publishing_activity/files/Books/E-COS_LAB_Tutorial.pdf. 
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ȽȻȴȽɆȶ ȹȬ ȽɆȶȼȬɅȱȹȴɋȾȬ 
 

ɹɸʅ ï ɹʲʣʛʘʨʩʢʘ ʘʢʘʜʝʤʠʷ ʥʘ ʥʘʫʢʠʪʝ 
ɹʃɸ ï ɹʝʟʧʠʣʦʪʝʥ ʣʝʪʘʪʝʣʝʥ ʘʧʘʨʘʪ 
ɻʀʉ ï ɻʝʦʛʨʘʬʩʢʘ ʠʥʬʦʨʤʘʮʠʦʥʥʘ ʩʠʩʪʝʤʘ 
ɻʃʆʅɸʉʉ ï ɻʣʦʙʘʣʥʘ ʥʘʚʠʛʘʮʠʦʥʥʘ ʩʧʲʪʥʠʢʦʚʘ ʩʠʩʪʝʤʘ 
ɽʂɸ ï ɽʚʨʦʧʝʡʩʢʘ ʢʦʩʤʠʯʝʩʢʘ ʘʛʝʥʮʠʷ 
ɽʉ ï ɽʚʨʦʧʝʡʩʢʠ ʩʲʶʟ 
ʀʂʀʊ-ɹɸʅ ï ʀʥʩʪʠʪʫʪ ʟʘ ʢʦʩʤʠʯʝʩʢʠ ʠʟʩʣʝʜʚʘʥʠʷ ʠ ʪʝʭʥʦʣʦʛʠʠ ʧʨʠ ɹɸʅ 
ʀʉɿ ï ʀʟʢʫʩʪʚʝʥ ʩʧʲʪʥʠʢ ʥʘ ɿʝʤʷʪʘ 
ʂʂ ï ʂʦʩʤʠʯʝʩʢʠ ʢʦʨʘʙ 
ʂʃɸ ï ʂʦʩʤʠʯʝʩʢʠ ʣʝʪʘʪʝʣʝʥ ʘʧʘʨʘʪ 
ʂʉ ï ʂʦʩʤʠʯʝʩʢʘ ʩʦʚʘʣʢʘ 
ʄʂʉ ï ʄʝʞʜʫʥʘʨʦʜʥʘ ʢʦʩʤʠʯʝʩʢʘ ʩʪʘʥʮʠʷ 
ʅʂʋ ï ʅʘʟʝʤʝʥ ʢʦʤʧʣʝʢʩ ʟʘ ʫʧʨʘʚʣʝʥʠʝ 
ʆʅʀʃ ï ʆʨʙʠʪʘʣʥʘ ʥʘʫʯʥʦʠʟʩʣʝʜʦʚʘʪʝʣʩʢʘ ʣʘʙʦʨʘʪʦʨʠʷ 
ʆʉ ï ʆʨʙʠʪʘʣʥʘ ʩʪʘʥʮʠʷ 
ʇʂʂ ï ʇʠʣʦʪʠʨʘʥ ʢʦʩʤʠʯʝʩʢʠ ʢʦʨʘʙ 
ʇʈʉ ï ʇʨʦʩʪʨʘʥʩʪʚʝʥʘ ʨʘʟʜʝʣʠʪʝʣʥʘ ʩʧʦʩʦʙʥʦʩʪ  
ʈʅ ï ʈʘʢʝʪʘ-ʥʦʩʠʪʝʣ 
ʉɺʏ ï ʉʚʨʲʭʚʠʩʦʢʘ ʯʝʩʪʦʪʘ 
ʉʅʉ ï ʉʘʪʝʣʠʪʥʘ/ʩʧʲʪʥʠʢʦʚʘ ʥʘʚʠʛʘʮʠʦʥʥʘ ʩʠʩʪʝʤʘ 
ʊʂʂ ï ʊʨʘʥʩʧʦʨʪʝʥ ʢʦʩʤʠʯʝʩʢʠ ʢʦʨʘʙ 
ʌʂɸ ï ʌʝʜʝʨʘʣʥʘ ʢʦʩʤʠʯʝʩʢʘ ʘʛʝʥʮʠʷ ʥʘ ʈʫʩʠʷ 
 
ALOS (JAXA) ï ʈʘʜʘʨʥʘ ʤʠʩʠʷ ʥʘ ʷʧʦʥʩʢʘʪʘ ʘʝʨʦʢʦʩʤʠʯʝʩʢʘ ʘʛʝʥʮʠʷ 
AOI ï Area of Interest, ʦʙʝʢʪ ʥʘ ʠʥʪʝʨʝʩ 
BeiDou ĂCompassñ ï ʢʠʪʘʡʩʢʠ ʩʧʲʪʥʠʢʦʚʠ ʥʘʚʠʛʘʮʠʦʥʥʠ ʩʠʩʪʝʤʠ BeiDou-
1 (ɹʝʡ ɼʫ) ʠ BeiDou-2 
CCD ï Charge Couple Device 
CNES ï Centre national d'®tudes spatiales 
DLR ï ʅʝʤʩʢʘ ʢʦʩʤʠʯʝʩʢʘ ʘʛʝʥʮʠʷ  
DORIS ï Doppler Orbitgraphic Radiopositioning Integrating System 
EGNOS ï European Geostationary Navigation Overlay Service, 
ɽʚʨʦʧʝʡʩʢʘʪʘ ʛʝʦʩʪʘʮʠʦʥʘʨʥʘ ʩʣʫʞʙʘ ʟʘ ʥʘʚʠʛʘʮʠʦʥʥʦ ʧʦʢʨʠʪʠʝ ʥʘ 
ʩʠʩʪʝʤʠʪʝ GPS ʠ ɻʃʆʅɸʉʉ ʢʘʪʦ ʦʩʠʛʫʨʷʚʘ ʩʚʝʜʝʥʠʷ ʟʘ ʥʘʜʝʞʜʥʦʩʪʪʘ ʠ 
ʪʦʯʥʦʩʪʪʘ ʥʘ ʨʘʙʦʪʘʪʘ ʠʤ. (ʧʦʢʨʠʚʘ ɽʚʨʦʧʘ ʠ ʯʘʩʪ ʦʪ ɸʬʨʠʢʘ). 
ENVISAT ï ʉʘʪʝʣʠʪ/ʩʧʲʪʥʠʢ ʠ ʥʘ ɽʂɸ ʟʘ ʥʘʙʣʶʜʝʥʠʝ ʥʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ 
EOS ï Earth Observation System  
ERS ï European Remote Sensing satellite, ʝʚʨʦʧʝʡʩʢʠ ʨʘʜʘʨʥʠ 
ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʩʧʲʪʥʠʮʠ ERS-1 ʠ ERS-2 
ESA ï European Space Agency 
ESRO ï European Space Research Organization 
Galileo ï ɻʣʦʙʘʣʥʘ ʥʘʚʠʛʘʮʠʦʥʥʘ ʩʠʩʪʝʤʘ ʥʘ ɽʂɸ 
GEOS ï Geodynamics Experimental Ocean Satellite 
GMES ï Global Monitoring for Environment and Security 
GNSS ï ɻʣʦʙʘʣʥʘ ʥʘʚʠʛʘʮʠʦʥʥʘ ʩʘʪʝʣʠʪʥʘ ʩʠʩʪʝʤʘ  
GOES ï Geostationary Operations Environmental Satellite 
GPS ï Global Position System 
IGS ï International GNSS Service - ʄʝʞʜʫʥʘʨʦʜʥʘ ɻʅʉʉ ʩʣʫʞʙʘ 

http://bg.wikipedia.org/wiki/%D0%95%D0%B2%D1%80%D0%BE%D0%BF%D0%B0
http://bg.wikipedia.org/wiki/%D0%90%D1%84%D1%80%D0%B8%D0%BA%D0%B0
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InSAR ï Interferometric Synthetic Aperture Radar, ʠʥʪʝʨʬʝʨʦʤʝʪʨʠʯʥʘ 
ʨʘʜʘʨʥʘ ʢʦʩʤʠʯʝʩʢʘ ʪʝʭʥʦʣʦʛʠʷ SAR 
ISS ï International Space Station 
MODIS - Moderate Resolution Imaging Spectroradiometer, 
ʩʧʝʢʪʨʦʨʘʜʠʦʤʝʪʲʨ ʩ ʫʤʝʨʝʥʘ ʨʘʟʜʝʣʠʪʝʣʥʘ ʩʧʦʩʦʙʥʦʩʪ 
MSAS ï ʗʧʦʥʩʢʘ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʥʘ ʩʧʲʪʥʠʢʦʚʘ ʩʠʩʪʝʤʘ ʟʘ ʧʦʚʠʰʘʚʘʥʝ 
ʥʘ ʧʨʝʮʠʟʥʦʩʪʪʘ 
NASA ï National Austronautical and Space Administration 
NAVSTAR ï Navigation Satellite Providing Time and Range 
RADSAT ï Radʘr Satellite, ʨʘʜʘʨʝʥ ʩʧʲʪʥʠʢ 
SAR ï ʈʘʜʘʨ ʩʲʩ ʩʠʥʪʝʪʠʯʥʘ ʘʧʝʨʪʫʨʘ 
SRTM ï Shuttle Radar Topography Mission, ʊʦʧʦʛʨʘʬʩʢʘ ʨʘʜʘʨʥʘ ʤʠʩʠʷ 
ʩʲʩ ʩʦʚʘʣʢʠ ʥʘ ʅɸʉɸ, ʉɸʑ. 
UTC ï Coordinated universal time, ʂʦʦʨʜʠʥʠʨʘʥʦʪʦ ʫʥʠʚʝʨʩʘʣʥʦ ʚʨʝʤʝ 
UTM ï Universal Transverse Mercator 
WAAS ï ɸʤʝʨʠʢʘʥʩʢʘ ʛʣʦʙʘʣʥʘ ʩʧʲʪʥʠʢʦʚʘ ʩʠʩʪʝʤʘ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ 
ʠʟʧʨʘʚʥʦʩʪʪʘ ʥʘ ʩʧʲʪʥʠʮʠʪʝ ʠ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʧʨʝʮʠʟʥʦʩʪʪʘ ʥʘ ʧʦʣʫʯʝʥʠʪʝ 
ʦʪ ʪʷʭ ʢʦʦʨʜʠʥʘʪʠ (ʧʦʢʨʠʚʘ ʉʝʚʝʨʥʦ-ɸʤʝʨʠʢʘʥʩʢʠʷ ʢʦʥʪʠʥʝʥʪ). 
WGS ï World Geodetic System 

) ï Angstrom (ɸʥʛʩʪʨʴʦʤ), ʦʪ ʰʚʝʜʩʢʠ ¬ngstrºm ʝ ʠʟʚʲʥʩʠʩʪʝʤʥʘ ʤʝʨʥʘ 

ʝʜʠʥʠʮʘ ʟʘ ʜʲʣʞʠʥʘ, ʢʦʷʪʦ ʯʝʩʪʦ ʩʝ ʠʟʧʦʣʟʚʘ ʚʲʚ ʬʠʟʠʢʘʪʘ, 1 ¡ = 1-10 m 

  

http://bg.wikipedia.org/w/index.php?title=MSAS&action=edit&redlink=1
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ȶȼȬȾɆȶ ȼȱɃȹȴȶ ȹȬ ȹɋȶȺȴ ȻȺ-ȮȬȲȹȴ  

ȹȱȻȺȳȹȬȾȴ Ⱦȱȼȸȴȹȴ 

 
ɸʙʨʘʟʠʷ ï ʦʙʨʫʰʚʘʥʝ (ʨʘʟʨʫʰʘʚʘʥʝ) ʥʘ ʤʦʨʩʢʠʪʝ ʠ ʦʢʝʘʥʩʢʠ ʙʨʝʛʦʚʝ 

ɸʟʠʤʫʪ ï ʥʘ ʘʨʘʙʩʢʠ: ϤмвЂЮϜ, (ʘʩ-ʩʫʤʫʪ, Ăʥʘʧʨʘʚʣʝʥʠʷñ) ʝ ʲʛʣʦʚʘ ʤʷʨʢʘ ʚ ʩʬʝ-
ʨʠʯʥʘ ʢʦʦʨʜʠʥʘʪʥʘ ʩʠʩʪʝʤʘ. ɺʝʢʪʦʨʲʪ ʤʝʞʜʫ ʧʦʟʠʮʠʷʪʘ ʥʘ ʥʘʙʣʶʜʘʪʝʣ ʠ 
ʪʦʯʢʘ ʦʪ ʠʥʪʝʨʝʩ ʩʝ ʧʨʦʝʢʪʠʨʘ ʚʲʨʭʫ ʨʝʬʝʨʝʥʪʥʘ ʧʦʚʲʨʭʥʠʥʘ. ʒʛʲʣʲʪ 
ʤʝʞʜʫ ʧʨʦʝʢʪʠʨʘʥʠʷ ʚʝʢʪʦʨ ʠ ʜʨʫʛ, ʨʝʬʝʨʝʥʪʝʥ ʚʝʢʪʦʨ ʚʲʨʭʫ ʩʲʱʘʪʘ 
ʧʦʚʲʨʭʥʠʥʘ, ʩʝ ʥʘʨʠʯʥʘ ʘʟʠʤʫʪ. ɸʟʠʤʫʪʲʪ ʩʝ ʠʟʤʝʨʚʘ ʚ ʛʨʘʜʫʩʠ (Á). ʀʟ-
ʧʦʣʟʚʘ ʩʝ ʚ ʥʘʚʠʛʘʮʠʷʪʘ, ʘʩʪʨʦʥʦʤʠʷʪʘ, ʠʥʞʝʥʝʨʥʘʪʘ ʥʘʫʢʘ, ʢʘʨʪʦ-
ʛʨʘʬʠʷʪʘ, ʤʠʥʥʦʪʦ ʜʝʣʦ ʠ ʙʘʣʠʩʪʠʢʘʪʘ. 

ɸʣʪʠʤʝʪʲʨ (ʚʠʩʦʪʦʤʝʨ) ï ʧʨʠʙʦʨ ʟʘ ʠʟʤʝʨʚʘʥʝ ʥʘ ʥʘʜʤʦʨʩʢʘ ʚʠʩʦʯʠʥʘ ʥʘ 
ʙʘʟʘʪʘ ʥʘ ʨʘʟʣʠʢʘʪʘ ʚ ʘʪʤʦʩʬʝʨʥʦʪʦ ʥʘʣʷʛʘʥʝ. ʆʙʠʢʥʦʚʝʥʦ ʩʝ ʠʟʧʦʣʟʚʘ 
ʘʥʝʨʦʠʜʝʥ ʙʘʨʦʤʝʪʲʨ. ʀʟʤʝʨʚʘʥʝʪʦ ʥʘ ʥʘʜʤʦʨʩʢʘ ʚʠʩʦʯʠʥʘ ʩʝ ʥʘʨʠʯʘ 
ʠʟʤʝʨʚʘʥʝ ʥʘ ʚʠʩʦʯʠʥʘ, ʜʦʢʘʪʦ ʙʘʪʠʤʝʪʨʠʷʪʘ ʠʟʫʯʘʚʘ ʠʟʤʝʨʚʘʥʝʪʦ ʥʘ 
ʜʲʣʙʦʯʠʥʘ ʧʦʜ ʚʦʜʘ. 

ɸʥʪʘʨʢʪʠʢʘ ï ʛʝʦʛʨʘʬʩʢʠ ʨʝʛʠʦʥ, ʦʙʭʚʘʱʘʱ ʢʦʥʪʠʥʝʥʪʘ ɸʥʪʘʨʢʪʠʜʘ ʠ ʚʦʜʠʪʝ ʠ 
ʦʩʪʨʦʚʠʪʝ ʚ ʖʞʥʠʷ ʦʢʝʘʥ ʶʞʥʦ ʦʪ 60Á ʧʘʨʘʣʝʣ ʁ . h . 

ɸʨʢʪʠʢʘ (ɟəŰɞɠ - ʤʝʯʢʘ) ï ʩʝʚʝʨʥʘʪʘ ʧʦʣʷʨʥʘ ʦʙʣʘʩʪ ʥʘ ɿʝʤʷʪʘ ʩʲʩ ʉʝʚʝʨʝʥ 
ʣʝʜʦʚʠʪ ʦʢʝʘʥ ʠ ʦʩʪʨʦʚʠʪʝ ʠ ʢʨʘʠʱʘʪʘ ʥʘ ʢʦʥʪʠʥʝʥʪʠʪʝ ɽʚʨʘʟʠʷ ʠ ʉʝʚʝʨʥʘ 
ɸʤʝʨʠʢʘ. ʇʦʥʷʢʦʛʘ ʦʛʨʘʥʠʯʘʚʘʪ ɸʨʢʪʠʢʘ ʦʪ ʶʛ ʩʲʩ ʉʝʚʝʨʥʠʷ ʧʦʣʷʨʝʥ ʢʨʲʛ  
(66Á33ǋ ʩ. ʰ.). 

ɸʪʦʤʝʥ ʯʘʩʦʚʥʠʢ ï ʚʠʜ ʫʨʝʜ, ʢʦʡʪʦ ʠʟʤʝʨʚʘ ʚʨʝʤʝʪʦ, ʠʟʧʦʣʟʚʘʡʢʠ ʷʚʣʝʥʠʷ ʦʪ 
ʘʪʦʤʥʘʪʘ ʬʠʟʠʢʘ ʠ ʧʦ-ʪʦʯʥʦ ʨʝʟʦʥʘʥʩʥʠʪʝ ʯʝʩʪʦʪʠ ʥʘ ʧʦʛʣʲʱʘʥʝ ʥʘ 
ʝʣʝʢʪʨʦʤʘʛʥʠʪʥʦ ʠʟʣʲʯʚʘʥʝ ʦʪ ʘʪʦʤʠʪʝ. 

ɺʠʜʠʤʘ ʦʙʣʘʩʪ ʥʘ ʝʣʝʢʪʨʦʤʘʛʥʠʪʥʠʷ ʩʧʝʢʪʲʨ ï ʯʘʩʪ ʦʪ ʝʣʝʢʪʨʦʤʘʛʥʠʪʥʠʷ 
ʩʧʝʢʪʲʨ, ʢʦʷʪʦ ʤʦʞʝ ʜʘ ʩʝ ʚʲʟʧʨʠʝʤʘ ʦʪ ʯʦʚʝʰʢʦʪʦ ʦʢʦ, ʦʙʠʢʥʦʚʝʥʦ ʩ 
ʜʲʣʞʠʥʠ ʥʘ ʚʲʣʥʠʪʝ ʦʪ 400 ʜʦ 700 nm.  

ɺʨʝʤʝʚʘ ʨʘʟʜʝʣʠʪʝʣʥʘ ʩʧʦʩʦʙʥʦʩʪ ï ʠʟʨʘʟʷʚʘ ʩʝ ʩ ʠʥʪʝʨʚʘʣʠʪʝ ʦʪ ʚʨʝʤʝ 
(ʤʠʥʫʪʘ, ʯʘʩ, ʜʝʥʦʥʦʱʠʝ, ʤʝʩʝʮ ʠ ʪ.ʥ.) ʥʘ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʘʝʨʦʢʦʩʤʠʯʝʩʢʠ 
ʜʘʥʥʠ ʠ ʠʟʦʙʨʘʞʝʥʠʷ ʦʪ ʝʜʠʥ ʠ ʩʲʱʠ ʫʯʘʩʪʲʢ ʥʘ ʟʝʤʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ. 

ɻʝʦʠʜ ï (ʦʪ ʛʨʲʮʢʠ ɔŮɘŬ - ɿʝʤʷ ʠ Ůŭɞɠ - ʬʦʨʤʘ ʠʣʠ ʧʦʜʦʙʝʥ ʥʘ ɿʝʤʷʪʘ) ʝ 
ʧʦʚʲʨʭʥʠʥʘ, ʥʦʨʤʘʣʘʪʘ (ʧʝʨʧʝʥʜʠʢʫʣʷʨʲʪ ʢʲʤ ʧʦʚʲʨʭʥʠʥʘʪʘ) ʚʲʚ ʚʩʷʢʘ 
ʥʝʡʥʘ ʪʦʯʢʘ ʩʲʚʧʘʜʘ ʩ ʧʦʩʦʢʘʪʘ ʥʘ ʩʠʣʘʪʘ ʥʘ ʪʝʞʝʩʪʪʘ. ɻʝʦʠʜʲʪ ʩʲʚʧʘʜʘ ʩ 
ʧʦʚʲʨʭʥʦʩʪʪʘ ʥʘ ʚʦʜʘʪʘ ʚ ʤʦʨʝʪʘʪʘ ʠ ʦʢʝʘʥʠʪʝ ʚ ʩʧʦʢʦʡʥʦ ʩʲʩʪʦʷʥʠʝ. 
ɻʝʦʠʜʲʪ ʤʦʞʝ ʜʘ ʩʝ ʨʘʟʛʣʝʞʜʘ ʢʘʪʦ ʬʦʨʤʘ ʥʘ ʧʣʘʥʝʪʘʪʘ ʠ ʠʛʨʘʝ ʚʘʞʥʘ 
ʨʦʣʷ ʚ ʛʝʦʜʝʟʠʷʪʘ. 

ɻʝʦʤʦʨʬʦʣʦʛʠʷ ï ʥʘʫʢʘ ʟʘ ʚʲʟʥʠʢʚʘʥʝʪʦ ʠ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʨʝʣʝʬʘ ʥʘ ʩʫʰʘʪʘ, ʥʘ 
ʦʢʝʘʥʩʢʦʪʦ ʠ ʤʦʨʩʢʦʪʦ ʜʲʥʦ, ʚʟʘʠʤʥʘʪʘ ʟʘʚʠʩʠʤʦʩʪ ʤʝʞʜʫ ʩʪʨʦʝʞʘ ʥʘ 
ʨʝʣʝʬʘ ʠ ʩʪʨʦʝʞʘ ʥʘ ʟʝʤʥʘʪʘ ʢʦʨʘ, ʤʝʞʜʫ ʚʲʥʰʥʠʪʝ ʠ ʚʲʪʨʝʰʥʠʪʝ ʟʝʤʥʠ 
ʩʠʣʠ. 

ɻʝʦʨʝʬʝʨʠʨʘʥʝ ï ʧʨʦʮʝʜʫʨʘ, ʢʦʷʪʦ Ăʧʦʜʨʘʚʥʷʚʘñ ʨʘʟʣʠʯʥʠ ʪʠʧʦʚʝ ʛʝʦʛʨʘʬʩʢʘ 
ʠʥʬʦʨʤʘʮʠʷ ʢʲʤ ʛʝʦʛʨʘʬʩʢʘ ʢʦʦʨʜʠʥʘʪʥʘ ʩʠʩʪʝʤʘ. ʊʦʟʠ ʧʨʦʮʝʩ ʚʢʣʶʯʚʘ 
ʠʟʤʝʩʪʚʘʥʝ, ʤʘʱʘʙʠʨʘʥʝ, ʟʘʚʲʨʪʘʥʝ, ʢʦʨʠʛʠʨʘʥʝ ʠ ʜʨ. 
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ɻʝʦʩʪʘʮʠʦʥʘʨʝʥ ʩʘʪʝʣʠʪ/ʩʧʲʪʥʠʢ ï ʩʘʪʝʣʠʪ ʥʘ ʛʝʦʩʪʘʮʠʦʥʘʨʥʘ ʦʨʙʠʪʘ. ʇʦʨʘʜʠ 
ʨʘʚʝʥʩʪʚʘʪʘ ʥʘ ʲʛʣʦʚʘʪʘ ʩʢʦʨʦʩʪ ʥʘ ʪʘʢʲʚ ʩʘʪʝʣʠʪ ʩ ʲʛʣʦʚʘʪʘ ʩʢʦʨʦʩʪ ʥʘ 
ɿʝʤʷʪʘ ʠ ʩʲʚʧʘʜʘʥʝʪʦ ʥʘ ʪʝʭʥʠʪʝ ʧʦʩʦʢʠ, ʥʘ ʧʨʘʢʪʠʢʘ ʪʦʡ Ăʚʠʩʠñ ʚʠʥʘʛʠ 
ʥʘʜ ʝʜʥʘ ʠ ʩʲʱʘ ʪʦʯʢʘ ʦʪ ɿʝʤʷʪʘ. 

ɻʝʦʩʪʘʮʠʦʥʘʨʥʘ ʦʨʙʠʪʘ ï ʢʨʲʛʦʚʘ ʦʨʙʠʪʘ, ʯʠʡʪʦ ʧʝʨʠʦʜ ʝ ʨʘʚʝʥ ʥʘ ʝʜʥʦ 
ʜʝʥʦʥʦʱʠʝ (24 h) ʠ ʯʠʷʪʦ ʨʘʚʥʠʥʘ ʩʲʚʧʘʜʘ ʩ ʨʘʚʥʠʥʘʪʘ ʥʘ ʟʝʤʥʠʷ ʝʢʚʘʪʦʨ. 

ɻʣʘʮʠʦʣʦʛʠʷ ï ʥʘʫʢʘ, ʟʘʥʠʤʘʚʘʱʘ ʩʝ ʩ ʠʟʫʯʘʚʘʥʝʪʦ ʥʘ ʧʨʦʮʝʩʠʪʝ ʠ ʩʲʧʲʪʩʪʚʘ-
ʱʠʪʝ ʛʠ ʷʚʣʝʥʠʷ ʧʨʠ ʬʦʨʤʠʨʘʥʝʪʦ ʠ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝʪʦ ʥʘ ʣʝʜʥʠʮʠʪʝ ʧʦ 
ɿʝʤʷʪʘ. 

ɽʣʝʢʪʨʦʤʘʛʥʠʪʝʥ ʩʧʝʢʪʲʨ ï ʜʠʘʧʘʟʦʥʲʪ (ʦʙʭʚʘʪʲʪ) ʥʘ ʚʩʠʯʢʠ ʚʲʟʤʦʞʥʠ 
ʝʣʝʢʪʨʦʤʘʛʥʠʪʥʠ ʠʟʣʲʯʚʘʥʠʷ. 

ɿʝʤʥʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦ ʧʦʣʝ ï ʧʦʣʝ ʥʘ ʩʠʣʘʪʘ ʥʘ ʪʝʞʝʩʪʪʘ, ʦʙʫʩʣʦʚʝʥʦ ʦʪ ʟʝʤ-
ʥʘʪʘ ʛʨʘʚʠʪʘʮʠʷ ʠ ʮʝʥʪʨʦʙʝʞʥʘʪʘ ʩʠʣʘ, ʚʲʟʥʠʢʚʘʱʘ ʦʪ ʜʝʥʦʥʦʱʥʦʪʦ ʚʲʨ-
ʪʝʥʝ ʥʘ ɿʝʤʷʪʘ. 

ʀʥʢʣʠʥʘʮʠʷ ï ʥʘʢʣʦʥ ʥʘ ʦʨʙʠʪʘʪʘ ʩʧʨʷʤʦ ʠʟʭʦʜʥʘ ʨʘʚʥʠʥʘ (ʥʘʡ-ʯʝʩʪʦ ʩʧʨʷʤʦ 
ɽʢʚʘʪʦʨʘ). 

ʀʥʪʝʨʬʝʨʝʥʮʠʷ ï ʥʘʩʣʘʛʚʘʥʝ ʥʘ ʜʚʝ ʠʣʠ ʧʦʚʝʯʝ ʚʲʣʥʠ. 

ʀʥʬʨʘʯʝʨʚʝʥʘ (ʀʏ) ʦʙʣʘʩʪ ï ʦʙʣʘʩʪ ʥʘ ʝʣʝʢʪʨʦʤʘʛʥʠʪʥʦ ʠʟʣʲʯʚʘʥʝ ʩ ʜʲʣʞʠʥʘ 
ʥʘ ʚʲʣʥʘʪʘ ʦʪ 0.7 ʜʦ 300 ɛm, ʪ.ʝ. ʦʪ ʢʨʘʷ ʥʘ ʯʝʨʚʝʥʘʪʘ ʦʙʣʘʩʪ ʥʘ ʚʠʜʠʤʠʷ 
ʩʧʝʢʪʲʨ ʜʦ ʤʠʢʨʦʚʲʣʥʦʚʦʪʦ ʠʟʣʲʯʚʘʥʝ. 

ʂʦʦʨʜʠʥʠʨʘʥʦʪʦ ʫʥʠʚʝʨʩʘʣʥʦ ʚʨʝʤʝ ʠʣʠ UTC (ʥʘ ʘʥʛʣʠʡʩʢʠ: Coordinated 
universal time) ï ʯʘʩʦʚʦ ʚʨʝʤʝ, ʩʧʨʷʤʦ ʢʦʝʪʦ ʩʝ ʠʟʯʠʩʣʷʚʘ ʚʨʝʤʝʪʦ ʚ 
ʨʘʟʣʠʯʥʠʪʝ ʯʘʩʦʚʠ ʟʦʥʠ. ʉʲʚʧʘʜʘ ʩ ʦʩʪʘʨʝʣʠʷ ʪʝʨʤʠʥ Ăʩʨʝʜʥʦ ʚʨʝʤʝ ʧʦ 
ɻʨʠʥʫʠʯñ. 

ʂʦʩʤʠʯʝʩʢʘ ʛʝʦʣʦʛʠʷ (ʢʦʩʤʦʛʝʦʣʦʛʠʷ) ï ʛʝʦʣʦʛʠʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʯʨʝʟ ʠʟʧʦʣ-
ʟʚʘʥʝ ʥʘ ʢʦʩʤʠʯʝʩʢʠ ʪʝʭʥʦʣʦʛʠʠ. 

ʂʦʩʤʠʯʝʩʢʘ ʩʦʚʘʣʢʘ ï ʧʠʣʦʪʠʨʘʥ ʢʦʩʤʠʯʝʩʢʠ ʢʦʨʘʙ ʟʘ ʤʥʦʛʦʢʨʘʪʥʦ ʠʟʧʦʣʟʚʘʥʝ, 
ʠʟʣʠʪʘʱ ʢʘʪʦ ʨʘʢʝʪʘ ʠ ʧʨʠʟʝʤʷʚʘʱ ʩʝ ʢʘʪʦ ʦʙʠʢʥʦʚʝʥ ʩʘʤʦʣʝʪ ʥʘ ʧʠʩʪʘ ʟʘ 
ʢʘʮʘʥʝ ʥʘ ʛʦʣʝʤʠ ʩʘʤʦʣʝʪʠ. 

ʃʠʜʘʨ ï ʣʘʟʝʨʝʥ ʣʦʢʘʪʦʨ ʩ ʦʧʪʠʯʝʥ ʢʚʘʥʪʦʚ ʛʝʥʝʨʘʪʦʨ. 

ʄʘʛʥʠʪʫʜ ʥʘ ʟʝʤʝʪʨʝʩʝʥʠʝ (ʄ) ï ʙʝʟʨʘʟʤʝʨʥʘ ʚʝʣʠʯʠʥʘ, ʭʘʨʘʢʪʝʨʠʟʠʨʘʱʘ 
ʢʦʣʠʯʝʩʪʚʦʪʦ ʩʝʠʟʤʠʯʥʘ ʝʥʝʨʛʠʷ, ʦʪʜʝʣʝʥʘ ʚ ʩʝʠʟʤʠʯʥʦʪʦ ʦʛʥʠʱʝ. 

ʄʝʪʝʦʨʦʣʦʛʠʯʥʠ ʩʘʪʝʣʠʪʠ ï ʩʘʪʝʣʠʪʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʠ ʟʘ ʤʝʪʝʦʨʦʣʦʛʠʯʥʠ ʠʟ-
ʩʣʝʜʚʘʥʠʷ ʠ ʥʘʙʣʶʜʝʥʠʝ ʥʘ ʢʣʠʤʘʪʘ ʥʘ ɿʝʤʷʪʘ.  

ʄʠʢʨʦʚʲʣʥʦʚʘ (ʉɺʏ) ʦʙʣʘʩʪ ʥʘ ʝʣʝʢʪʨʦʤʘʛʥʠʪʥʠʷ ʩʧʝʢʪʲʨ ï ʦʙʭʚʘʱʘ ʜʝʮʠ-
ʤʝʪʨʦʚʠʷ, ʩʘʥʪʠʤʝʪʨʦʚʠʷ ʠ ʤʠʣʠʤʝʪʨʦʚʠʷ ʜʠʘʧʘʟʦʥʠ ʥʘ ʨʘʜʠʦʚʲʣʥʠʪʝ ʩ 
ʜʲʣʞʠʥʘ ʥʘ ʚʲʣʥʘʪʘ ʧʨʠʙʣʠʟʠʪʝʣʥʦ ʚ ʜʠʘʧʘʟʦʥʘ ʦʪ 1 m ʜʦ 1 mm, ʩʲʦʪ-
ʚʝʪʥʦ ʯʝʩʪʦʪʠ ʦʪ 300 MHz ʜʦ 300 GHz. 

ʄʠʢʨʦʤʝʪʲʨ ï ʝʜʥʘ ʤʠʣʠʦʥʥʘ ʯʘʩʪ ʦʪ ʤʝʪʲʨʘ (1 Õm = 10ï6 m). 

ʄʦʥʠʪʦʨʠʥʛ ï ʥʘʙʣʶʜʝʥʠʝ, ʘʥʘʣʠʟ ʠ ʦʮʝʥʢʘ ʥʘ ʜʘʜʝʥʦ ʷʚʣʝʥʠʝ, ʧʨʦʮʝʩ, 
ʩʲʙʠʪʠʝ ʠ ʪ.ʥ.  
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ʅʘʜʠʨ ï (ʦʪ ʘʨʘʙʩʢʠ ϼтϸж ʥʘʜʠʠʨ, ϼтДж ʥʘʪʠʠʨ, Ăʧʨʦʪʠʚʦʧʦʣʦʞʝʥñ) 
ʘʩʪʨʦʥʦʤʠʯʝʩʢʠ ʪʝʨʤʠʥ, ʩ ʢʦʡʪʦ ʩʝ ʦʙʦʟʥʘʯʘʚʘ ʪʦʯʢʘ ʥʘ ʥʝʙʝʩʥʘʪʘ ʩʬʝʨʘ, 
ʧʨʦʪʠʚʦʧʦʣʦʞʥʘ ʥʘ ʟʝʥʠʪʘ ʠʣʠ ʧʦ-ʪʦʯʥʦ ʪʦʯʢʘʪʘ ʩ ʠʥʢʣʠʥʘʮʠʷ ī90Á. 
ʇʨʦʩʪʦ ʢʘʟʘʥʦ, ʘʢʦ ʩʪʦʠʪʝ ʥʘ ʟʝʤʷʪʘ, ʪʦʚʘ ʝ ʧʦʩʦʢʘʪʘ "ʥʘʜʦʣʫ" ʧʦʜ ʢʨʘʢʘʪʘ 
ʚʠ. 

ʅʘʥʦʤʝʪʲʨ ï ʝʜʥʘ ʤʠʣʠʘʨʜʥʘ ʯʘʩʪ ʦʪ ʤʝʪʲʨʘ (1 nm = 10ï9 m) ʠʣʠ ʥʘ ʝʜʥʘ 
ʭʠʣʷʜʥʘ ʯʘʩʪ ʦʪ ʤʠʢʨʦʤʝʪʲʨʘ (1 nm = 10ï3 Õm). 

ʆʨʙʠʪʘ ï ʪʨʘʝʢʪʦʨʠʷ, ʧʦ ʢʦʷʪʦ ʩʝ ʜʚʠʞʘʪ ʦʢʦʣʦ ʮʝʥʪʨʘʣʥʦ ʪʷʣʦ ʤʘʩʦʚʠʪʝ 
ʮʝʥʪʨʦʚʝ ʥʘ ʧʣʘʥʝʪʠ, ʩʘʪʝʣʠʪʠ ʥʘ ʧʣʘʥʝʪʠ, ʢʦʩʤʠʯʝʩʢʠ ʣʝʪʘʪʝʣʥʠ ʘʧʘʨʘʪʠ 
ʠ ʜʨʫʛʠ ʢʦʩʤʠʯʝʩʢʠ ʪʝʣʘ. 

ʆʨʙʠʪʘʣʥʘ ʩʪʘʥʮʠʷ ï ʪʝʞʲʢ ʩʘʪʝʣʠʪ, ʬʫʥʢʮʠʦʥʠʨʘʱ ʧʨʦʜʲʣʞʠʪʝʣʥʦ ʚʨʝʤʝ ʥʘ 
ʦʢʦʣʦʟʝʤʥʘ ʦʨʙʠʪʘ. 

ʇʘʣʝʦʩʝʠʟʤʦʣʦʛʠʷ ï ʨʘʟʜʝʣ ʦʪ ʩʝʠʟʤʦʣʦʛʠʷʪʘ, ʠʟʫʯʘʚʘʱ ʢʲʜʝ ʠ ʢʦʛʘ ʚ ʤʠʥʘ-
ʣʦʪʦ ʩʘ ʩʪʘʚʘʣʠ ʩʠʣʥʠ ʟʝʤʝʪʨʝʩʝʥʠʷ. 

ʇʠʢʩʝʣ ï ʥʘʡ-ʤʘʣʢʘʪʘ ʝʜʠʥʠʮʘ ʟʘ ʧʣʦʱ ʚ ʮʠʬʨʦʚʦ ʠʟʦʙʨʘʞʝʥʠʝ 

ʇʠʣʦʪʠʨʘʥ ʢʦʩʤʠʯʝʩʢʠ ʢʦʨʘʙ (ʇʂʂ) ï ʢʦʩʤʠʯʝʩʢʠ ʢʦʨʘʙ ʩ ʭʝʨʤʝʪʠʯʥʘ ʢʘʙʠʥʘ ʠ 
ʞʠʚʦʪʦʦʩʠʛʫʨʷʚʘʱʠ ʩʠʩʪʝʤʠ, ʩʧʦʩʦʙʝʥ ʜʘ ʠʟʚʲʨʰʚʘ ʧʦ-ʟʥʘʯʠʪʝʣʥʠ ʤʘʥʝʚ-
ʨʠ ʠ ʜʘ ʨʝʘʣʠʟʠʨʘ ʤʝʢʦ ʢʘʮʘʥʝ ʥʘ ʩʧʫʩʢʘʝʤʠʷ ʩʠ ʘʧʘʨʘʪ.  

ʇʨʦʩʪʨʘʥʩʪʚʝʥʘ ʨʘʟʜʝʣʠʪʝʣʥʘ ʩʧʦʩʦʙʥʦʩʪ (ʇʈʉ) ï ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʩʧʦ-
ʩʦʙʥʦʩʪʪʘ ʥʘ ʜʘʜʝʥʘ ʩʠʩʪʝʤʘ ʟʘ ʜʠʩʪʘʥʮʠʦʥʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʜʘ ʚʲʟ-
ʧʨʦʠʟʚʝʞʜʘ ʠ/ʠʣʠ ʧʨʝʜʘʚʘ ʜʝʪʘʡʣʥʦ ʜʘʜʝʥʦ ʠʟʦʙʨʘʞʝʥʠʝ. ʆʧʨʝʜʝʣʷ ʩʝ ʦʪ 
ʨʘʟʤʝʨʘ ʥʘ ʥʘʡ-ʤʘʣʢʠʷ ʜʝʪʘʡʣ ʦʪ ʦʙʝʢʪʘ, ʢʦʡʪʦ ʩʝ ʧʦʜʜʘʚʘ ʥʘ ʠʜʝʥ-
ʪʠʬʠʢʘʮʠʷ. 

ʈʘʜʠʦʣʦʢʘʮʠʷ ï ʧʨʦʮʝʩ ʥʘ ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝʪʦ ʥʘ ʦʙʝʢʪʠ ʠ 
ʧʨʝʜʤʝʪʠ ʯʨʝʟ ʨʘʜʠʦʚʲʣʥʠ. 

ʉʘʪʝʣʠʪ (ʠʟʢʫʩʪʚʝʥ ʩʧʲʪʥʠʢ ʥʘ ɿʝʤʷʪʘ) ï ʚʩʷʢʦ ʪʷʣʦ, ʠʟʚʝʜʝʥʦ ʥʘ ʛʝʦ-
ʮʝʥʪʨʠʯʥʘ ʦʨʙʠʪʘ ʠ ʥʝ ʥʘʧʫʩʢʘʱʦ ʛʨʘʥʠʮʠʪʝ ʥʘ ʟʝʤʥʦʪʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦ 
ʧʦʣʝ. 

ʉʢʘʪʝʨʦʤʝʪʲʨ ï ʉʢʝʧʝʨʦʤʝʪʲʨʲʪ ʠʣʠ ʜʠʬʫʟʠʦʤʝʪʲʨʲʪ ʝ ʥʘʫʯʝʥ ʠʥʩʪʨʫʤʝʥʪ ʟʘ 
ʠʟʤʝʨʚʘʥʝ ʥʘ ʦʪʨʘʟʝʥʠʪʝ ʩʚʝʪʣʠʥʘ ʠʣʠ ʨʘʜʘʨʥʠ ʚʲʣʥʠ, ʨʘʟʧʨʲʩʥʘʪʠ ʯʨʝʟ 
ʜʠʬʫʟʠʷ ʚ ʩʨʝʜʘ ʢʘʪʦ ʚʲʟʜʫʭ. 

ʉʢʘʪʝʨʦʤʝʪʲʨ (ʀʟʤʝʨʚʘʪʝʣ ʥʘ ʨʘʟʩʝʡʚʘʥʝʪʦ) ï ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʘ ʘʧʘʨʘʪʫʨʘ, 
ʨʘʙʦʪʝʱʘ ʚ ʉɺʏ ʜʠʘʧʘʟʦʥʘ ʥʘ ʝʣʝʢʪʨʦʤʘʛʥʠʪʥʠʷ ʩʧʝʢʪʲʨ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʘ 
ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʙʘʣʥʦʩʪʪʘ ʥʘ ʚʲʣʥʝʥʠʝʪʦ ʥʘ ʚʦʜʥʠ ʧʦʚʲʨʭʥʦʩʪʠ ʠ ʩʢʦ-
ʨʦʩʪʪʘ ʥʘ ʚʷʪʲʨʘ ʥʘʜ ʪʷʭ. 

ʉʥʝʞʥʠʢ ï ʥʝʧʦʜʚʠʞʥʘ ʤʘʩʘ ʩʥʷʛ ʥʘ ʤʝʩʪʘ, ʟʘʱʠʪʝʥʠ ʦʪ ʚʷʪʲʨ ʠ ʩʣʲʥʯʝʚʠ ʣʲʯʠ, 
ʟʘʧʘʟʚʘʱʘ ʩʝ ʩʣʝʜ ʩʪʦʧʷʚʘʥʝ ʥʘ ʦʢʦʣʥʘʪʘ ʩʥʝʞʥʘ ʧʦʢʨʠʚʢʘ ʠʣʠ ʥʝ 
ʩʪʦʧʷʚʘʱʘ ʩʝ ʚ ʪʝʯʝʥʠʝ ʥʘ ʮʷʣʘʪʘ ʛʦʜʠʥʘ. 

ʉʧʝʢʪʨʘʣʥʠ ʢʘʥʘʣʠ ï ʪʝʩʥʠ ʩʧʝʢʪʨʘʣʥʠ ʠʥʪʝʨʚʘʣʠ ʦʪ ʝʣʝʢʪʨʦʤʘʛʥʠʪʥʠʷ ʩʧʝʢ-
ʪʲʨ, ʚ ʢʦʠʪʦ ʨʝʛʠʩʪʨʠʨʘ ʜʘʜʝʥ ʠʥʩʪʨʫʤʝʥʪ ʥʘ ʙʦʨʜʘ ʥʘ ʩʧʲʪʥʠʢʘ.  

ʊʝʣʝʚʠʟʠʦʥʥʘ ʢʘʤʝʨʘ ï ʫʩʪʨʦʡʩʪʚʦ ʟʘ ʧʨʝʦʙʨʘʟʫʚʘʥʝ ʥʘ ʦʧʪʠʯʥʦ ʠʟʦʙʨʘʞʝʥʠʝ 
ʚ ʪʝʣʝʚʠʟʠʦʥʝʥ ʚʠʜʝʦʩʠʛʥʘʣ ʠʣʠ ʮʠʬʨʦʚ ʧʦʪʦʢ ʥʘ ʚʠʜʝʦ ʜʘʥʥʠ. 

ʊʦʧʣʠʥʝʥ ʙʘʣʘʥʩ ʥʘ ɿʝʤʷʪʘ (ʈʘʜʠʘʮʠʦʥʝʥ ʙʘʣʘʥʩ) ï ʨʘʟʣʠʢʘʪʘ ʤʝʞʜʫ ʧʦʪʦʢʘ 
ʩʣʲʥʯʝʚʘ ʨʘʜʠʘʮʠʷ, ʧʦʛʲʣʥʘʪ ʦʪ ɿʝʤʷʪʘ, ʠ ʪʦʧʣʠʥʥʦʪʦ Ⱬ ʠʟʣʲʯʚʘʥʝ, ʢʦʝʪʦ 
ʫʩʧʷʚʘ ʜʘ ʠʟʣʝʟʝ ʠʟʚʲʥ ʧʨʝʜʝʣʠʪʝ ʥʘ ʘʪʤʦʩʬʝʨʘʪʘ. 
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ʊʦʧʣʠʥʥʦ ʠʟʣʲʯʚʘʥʝ ï ʯʝʩʪʦ ʠʥʬʨʘʯʝʨʚʝʥʠʪʝ ʣʲʯʠ ʥʦʩʷʪ ʥʘʠʤʝʥʦʚʘʥʠʝʪʦ ʪʦʧ-
ʣʠʥʥʠ ʣʲʯʠ, ʧʦʨʘʜʠ ʩʠʣʥʦ ʠʟʨʘʟʝʥʠʷ ʪʦʧʣʠʥʝʥ ʝʬʝʢʪ ʚʲʨʭʫ ʯʦʚʝʰʢʘʪʘ 
ʢʦʞʘ ʧʨʠ ʜʦʙʣʠʞʘʚʘʥʝ ʜʦ ʩʠʣʥʦ ʥʘʛʨʝʪʠ ʪʝʣʘ, ʢʦʠʪʦ ʩʘ ʦʩʥʦʚʥʠʪʝ ʠʟ-
ʪʦʯʥʠʮʠ ʥʘ ʠʥʬʨʘʯʝʨʚʝʥʦ ʠʟʣʲʯʚʘʥʝ.  

ʊʨʠʣʘʪʝʨʘʮʠʷ ï ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʥ ʤʝʪʦʜ, ʠʟʧʦʣʟʚʘʱ ʩʘʤʦ ʜʲʣʞʠʥʠ. 

ʊʨʦʧʦʩʬʝʨʘ ï ʥʘʡ-ʥʠʩʢʘʪʘ ʯʘʩʪ ʦʪ ʟʝʤʥʘʪʘ ʘʪʤʦʩʬʝʨʘ, ʨʘʟʧʦʣʦʞʝʥʘ ʥʘ ʚʠʩʦʯʠ-
ʥʠ ʦʪ 10 km ʧʨʠ ʧʦʣʶʩʠʪʝ ʜʦ 16 km ʧʨʠ ʝʢʚʘʪʦʨʘ. 

ʌʠʪʦʧʣʘʥʢʪʦʥ ï (ʦʪ ʩʪʘʨʦʛʨʲʮʢʠ űɡŰɧɜ (phyton) ï ʨʘʩʪʝʥʠʝ, ʠ ˊɚŬɔəŰɧɠ (planktos) 
ï ʙʣʫʞʜʘʝʱ) ʩʝ ʥʘʨʠʯʘ ʛʨʫʧʘ ʤʠʢʨʦʚʦʜʦʨʘʩʣʠ, ʞʠʚʝʝʱʠ (ʩʫʩʧʝʥʜʠʨʘʥʠ) 
ʚʲʚ ʚʦʜʥʠʪʝ ʙʘʩʝʡʥʠ (ʦʢʝʘʥʠ, ʤʦʨʝʪʘ, ʝʟʝʨʘ, ʨʝʢʠ ʠ ʜʨ.). 

SAR ʠʥʪʝʨʬʝʨʦʛʨʘʤʘ ï ʆʪ ʜʚʝ SAR ʠʟʦʙʨʘʞʝʥʠʷ ʩʝ ʧʦʣʫʯʘʚʘ ʠʥʪʝʨʬʝʨʦʛʨʘʤʘ, 
ʘ ʦʪ ʮʠʬʨʦʚʠʷ ʤʦʜʝʣ ʥʘ ʨʝʣʝʬʘ ʩʠʤʫʣʠʨʘʥʘ ʠʥʪʝʨʬʝʨʦʛʨʘʤʘ (ʥʘʨʠʯʘʥʘ 
ʦʱʝ ʩʠʥʪʝʟʠʨʘʥʘ ʠʥʪʝʨʬʝʨʦʛʨʘʤʘ) ʩʲʩ ʩʲʱʘʪʘ ʛʝʦʤʝʪʨʠʷ ʢʘʪʦ ʨʝʘʣʥʘʪʘ. 
ʅʝʦʙʭʦʜʠʤʦ ʝ ʜʘ ʝ ʠʟʚʝʩʪʥʘ ʧʨʝʮʠʟʥʘʪʘ ʧʦʟʠʮʠʷ ʥʘ ʩʘʪʝʣʠʪʠʪʝ. 

SeaSAT ï ʇʲʨʚʠʷʪ ʦʨʙʠʪʘʣʝʥ ʘʧʘʨʘʪ, ʧʨʦʝʢʪʠʨʘʥ ʟʘ ʜʠʩʪʘʥʮʠʦʥʥʦ ʥʘʙʣʶʜʝʥʠʝ 
ʥʘ ʟʝʤʥʠʪʝ ʦʢʝʘʥʠ ʠ ʥʘ ʙʦʨʜʘ ʥʘ ʧʲʨʚʠʷ ʢʦʩʤʠʯʝʩʢʠ ʨʘʜʘʨ ʩʲʩ ʩʠʥʪʝʪʠʯʥʘ 
ʘʧʝʨʪʫʨʘ (SAR) (1978).  

Sentinel-1 ï ɽʚʨʦʧʝʡʩʢʘ ʢʦʩʤʠʯʝʩʢʘ ʤʠʩʠʷ ʟʘ ʥʘʙʣʶʜʝʥʠʝ ʥʘ ɿʝʤʷʪʘ ʯʨʝʟ ʨʘʜʘʨ 
ʩʲʩ ʩʠʥʪʝʟʠʨʘʥʘ ʘʧʝʨʪʫʨʘ, ʩʲʩʪʘʚʝʥʘ ʦʪ ʜʚʘ ʩʧʲʪʥʠʢʘ ʥʘ ʧʦʣʷʨʥʘ ʦʨʙʠʪʘ 
ʚ ʝʜʥʘ ʠ ʩʲʱʘ ʦʨʙʠʪʘʣʥʘ ʨʘʚʥʠʥʘ, ʥʘʨʝʯʝʥʠ Sentinel-1A ʠ Sentinel-1B. 

 
 
 
 
  



 

 17 

ƏƑƇƖƎ  1  

ȮɆȮȱȰȱȹȴȱ Ȯ ȰȴȽȾȬȹɂȴȺȹȹȴȾȱ ȴȳȽȷȱȰȮȬȹȴɋ 

 
1. ʆʉʅʆɺʅʀ ʆʇʈɽɼɽʃɽʅʀʗ ʀ ʊɽʈʄʀʅʆʃʆɻʀʀ 

 

ʅʘʡ-ʦʙʱʦ ʩʲʱʥʦʩʪʪʘ ʥʘ ʜʠʩʪʘʥʮʠʦʥʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʝ ʚ ʧʦʣʫʯʘʚʘʥʝ ʥʘ 
ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʦʙʝʢʪʘ ʯʨʝʟ ʠʟʤʝʨʚʘʥʝ ʥʘ ʥʝʛʦʚʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʪ ʨʘʟʩʪʦʷʥʠʝ, 
ʙʝʟ ʢʦʥʪʘʢʪ ʩ ʥʝʛʦ, ʢʘʢʪʦ ʠ ʦʙʨʘʙʦʪʢʘ ʥʘ ʧʦʣʫʯʝʥʘʪʘ ʧʦ ʪʦʟʠ ʥʘʯʠʥ ʠʥʬʦʨʤʘʮʠʷ. 
ʅʘ ʌʠʛ. 1 ʩʝ ʠʣʶʩʪʨʠʨʘ ʩʭʝʤʘʪʠʯʥʦ ʨʘʟʣʠʢʘʪʘ ʤʝʞʜʫ ʜʠʩʪʘʥʮʠʦʥʥʠʪʝ ʠʟʩʣʝʜ-
ʚʘʥʠʷ ʠ ʢʦʥʪʘʢʪʥʠʪʝ (in situ). ɿʘ ʧʦʥʷʪʠʝʪʦ ʜʠʩʪʘʥʮʠʦʥʥʦ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ɿʝʤʷʪʘ 
ʦʪ ʂʦʩʤʦʩʘ ʤʦʞʝ ʜʘ ʩʝ ʜʘʜʝ ʠ ʩʣʝʜʥʦʪʦ ʧʦ-ʢʦʥʢʨʝʪʥʦ ʦʧʨʝʜʝʣʝʥʠʝ: ʅʘʙʣʶʜʝʥʠʝ 
ʠ ʠʟʤʝʨʚʘʥʝ ʥʘ ʝʥʝʨʛʝʪʠʯʥʠʪʝ ʠ ʧʦʣʷʨʠʟʘʮʠʦʥʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ 
ʩʦʙʩʪʚʝʥʦʪʦ ʠ ʦʪʨʘʟʝʥʦʪʦ ʠʟʣʲʯʚʘʥʝ ʥʘ ʩʫʰʘʪʘ, ʦʢʝʘʥʘ ʠ ʘʪʤʦʩʬʝ-
ʨʘʪʘ ʥʘ ɿʝʤʷʪʘ ʚ ʨʘʟʣʠʯʥʠ ʦʙʣʘʩʪʠ ʥʘ ʝʣʝʢʪʨʦʤʘʛʥʠʪʥʠʷ ʩʧʝʢʪʲʨ.  

 

 

ʘ) ʙ) 

ʌʠʛ. 1. ʘ) ʢʦʥʪʘʢʪʥʠ ʠ ʙ) ʜʠʩʪʘʥʮʠʦʥʥʠ ʠʟʤʝʨʚʘʥʠʷ 

 
ʇʦ ʪʝʟʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʝ ʦʧʨʝʜʝʣʷʪ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝʪʦ ʥʘ ʦʙʝʢʪʠʪʝ, 

ʦʧʠʩʚʘʪ ʩʝ ʭʘʨʘʢʪʝʨʲʪ ʠ ʚʨʝʤʝʚʘʪʘ ʜʠʥʘʤʠʢʘ ʥʘ ʨʘʟʚʠʪʠʝʪʦ ʠ ʩʲʩʪʦʷʥʠʝʪʦ ʠʤ. 
ʊʘʢʘ ʩʝ ʠʟʩʣʝʜʚʘʪ ʦʩʥʦʚʥʠʪʝ ʧʨʠʨʦʜʥʠ ʦʙʨʘʟʫʚʘʥʠʷ ʠ ʷʚʣʝʥʠʷ, ʧʨʠʨʦʜʥʠʪʝ 
ʨʝʩʫʨʩʠ ʥʘ ɿʝʤʷʪʘ, ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ, ʢʘʢʪʦ ʠ ʨʝʜʠʮʘ ʧʘʨʘʤʝʪʨʠ ʥʘ ʘʥʪʨʦʧʦʛʝʥʥʠʪʝ 
ʦʙʝʢʪʠ ʠ ʦʙʨʘʟʫʚʘʥʠʷ. ʊʦʚʘ ʝ ʠ ʦʙʱʠʷʪ ʩʤʠʩʲʣ ʥʘ ʜʠʩʪʘʥʮʠʦʥʥʠʪʝ ʘʝʨʦʢʦʩ-
ʤʠʯʝʩʢʠ ʠʟʩʣʝʜʚʘʥʠʷ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʥʘʡ-ʨʘʟʣʠʯʥʠʪʝ ʥʘʠʤʝʥʦʚʘʥʠʷ ʚ ʨʘʟʣʠʯ-
ʥʠʪʝ ʝʟʠʮʠ: Remote Sensing (ʘʥʛʣʠʡʩʢʠ), ɼʠʩʪʘʥʮʠʦʥʥʦʝ ʟʦʥʜʠʨʦʚʘʥʠʝ 
ɿʝʤʣʠ (ʨʫʩʢʠ), Teledetection (ʬʨʝʥʩʢʠ), Fernerkundung (ʥʝʤʩʢʠ) ʠ ʪ.ʥ. ʅʘʧʦʩ-

ʣʝʜʲʢ ʚʩʝ ʧʦ-ʯʝʩʪʦ ʩʝ ʫʧʦʪʨʝʙʷʚʘ ʠ ʝʜʠʥ ʜʨʫʛ ʪʝʨʤʠʥ - Earth Observation ï 
"ʅʘʙʣʶʜʝʥʠʝ ʥʘ ɿʝʤʷʪʘ". 

ɺ̡ ʚ ʚʨʝʤʝʪʦ, ʢʦʛʘʪʦ ʥʝ ʩʧʠ, ʪ.ʝ. ʧʨʝʟ ʦʢʦʣʦ 2/3 ʦʪ ʞʠʚʦʪʘ ʩʠ, ʚʩʝʢʠ ʯʦʚʝʢ 
ʧʨʘʚʠ ʜʠʩʪʘʥʮʠʦʥʥʠ ʠʟʩʣʝʜʚʘʥʠʷ. ʑʦʤ ʦʯʠʪʝ ʥʠ ʩʘ ʦʪʚʦʨʝʥʠ, ʥʠʝ ʧʦʣʫʯʘʚʘʤʝ 
ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʟʘʦʙʠʢʘʣʷʱʠʪʝ ʥʠ ʦʙʝʢʪʠ, ʙʝʟ ʜʘ ʠʤʘʤʝ ʢʦʥʪʘʢʪ ʩ ʪʷʭ ï ʪ. ʝ. 
ʜʠʩʪʘʥʮʠʦʥʥʦ. ʇʦ ʪʦʟʠ ʥʘʯʠʥ ʯʦʚʝʢ ʚʲʟʧʨʠʝʤʘ ʦʢʦʣʦ 85ï90 % ʦʪ ʮʷʣʘʪʘ ʠʥʬʦʨ-
ʤʘʮʠ̫ ʟʘ ʦʙʢʨʲʞʘʚʘʱʠʷ ʛʦ ʩʚʷʪ.  

ɽʩʪʝʩʪʚʝʥʦ, ʚʲʟʥʠʢʚʘ ʚʲʧʨʦʩʲʪ ʢʦʣʢʦ ʦʪʜʘʣʝʯʝʥ ʪʨʷʙʚʘ ʜʘ ʝ ʠʟʤʝʨ-
ʚʘʪʝʣʥʠʷʪ ʘʧʘʨʘʪ ʦʪ ʦʙʝʢʪʘ ʥʘ ʠʟʤʝʨʚʘʥʝʪʦ, ʟʘ ʜʘ ʙʲʜʝ ʠʟʩʣʝʜʚʘʥʝʪʦ ʜʠʩʪʘʥ-
ʮʠʦʥʥʦ. ʊʦʚʘ ʝ ʜʠʩʢʫʩʠʦʥʝʥ ʚʲʧʨʦʩ, ʚʢʣʶʯʚʘʱ ʢʘʢʪʦ ʬʠʟʠʯʝʩʢʠ, ʪʘʢʘ ʠ  
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ʬʠʣʦʩʦʬʩʢʠ ʠ ʩʝʤʘʥʪʠʯʥʠ ʘʩʧʝʢʪʠ, ʢʦʠʪʦ ʪʫʢ ʥʷʤʘ ʜʘ ʩʝ ʨʘʟʛʣʝʞʜʘʪ. ɺ ʥʘʡ-
ʦʙʱʠʷ ʩʣʫʯʘʡ ʚʲʧʨʦʩʥʦʪʦ ʨʘʟʩʪʦʷʥʠʝ ʩʝ ʧʨʠʝʤʘ ʦʪ ʥʷʢʦʣʢʦ ʩʪʦʪʠʮʠ ʤʝʪʨʘ 
(ʥʠʩʢʦ-ʣʝʪʷʱʠ ʩʘʤʦʣʝʪʠ ʠ ʚʝʨʪʦʣʝʪʠ) ʜʦ ʥʷʢʦʣʢʦ ʭʠʣʷʜʠ ʢʠʣʦʤʝʪʨʘ (ʟʘ 
ʢʦʩʤʠʯʝʩʢʠ ʣʝʪʘʪʝʣʥʠ ʘʧʘʨʘʪʠ). ɺ ʧʦ-ʦʛʨʘʥʠʯʝʥ ʙʨʦʡ ʩʣʫʯʘʠ ʪʦʚʘ ʨʘʟʩʪʦʷʥʠʝ 
ʤʦʞʝ ʜʘ ʙʲʜʝ ʦʪ ʧʦʨʷʜʲʢʘ ʥʘ ʥʷʢʦʣʢʦ ʜʝʩʝʪʢʠ ʤʝʪʨʘ (ʙʝʟʧʠʣʦʪʥʠ ʘʚʠʦʩʨʝʜʩʪʚʘ 
ï ʜʨʦʥʦʚʝ), ʢʘʢʪʦ ʠ ʥʷʢʦʣʢʦ ʜʝʩʝʪʢʠ ʭʠʣʷʜʠ ʢʠʣʦʤʝʪʨʘ (ʛʝʦʩʪʘʮʠʦʥʘʨʥʠ 
ʩʘʪʝʣʠʪʠ).  

ʆʩʥʦʚʥʠʪʝ ʧʨʝʜʠʤʩʪʚʘ ʥʘ ʜʠʩʪʘʥʮʠʦʥʥʠʪʝ ʘʝʨʦʢʦʩʤʠʯʝʩʢʠ ʠʟʩʣʝʜʚʘʥʠʷ 
ʥʘ ɿʝʤʷʪʘ ʤʦʛʘʪ ʜʘ ʩʝ ʬʦʨʤʫʣʠʨʘʪ ʪʘʢʘ: 

 

¶ ʛʣʦʙʘʣʥʦʩʪ - ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʝʜʥʦʚʨʝʤʝʥʥʦ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʦʛʨʦʤʥʠ 
ʪʝʨʠʪʦʨʠʠ;  

¶ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʦʧʘʩʥʠ, ʪʨʫʜʥʦʜʦʩʪʲʧʥʠ ʠ ʥʝʜʦʩʪʲʧʥʠ 
ʨʘʡʦʥʠ; 

¶ ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʧʝʨʠʦʜʠʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʥʘ ʝʜʥʠ ʠ ʩʲʱʠ ʨʘʡʦʥʠ ʚ ʧʨʦ-
ʜʲʣʞʠʪʝʣʥʠ ʠʥʪʝʨʚʘʣʠ ʦʪ ʚʨʝʤʝ;  

¶ ʥʝʟʘʚʠʩʠʤʦʩʪ ʦʪ ʣʦʢʘʣʥʦʪʦ ʚʨʝʤʝ ʥʘ ʜʝʥʦʥʦʱʠʝʪʦ; 

¶ ʥʝʟʘʚʠʩʠʤʦʩʪ ʦʪ ʢʣʠʤʘʪʠʯʥʠʪʝ ʫʩʣʦʚʠʷ ʠ ʛʦʜʠʰʥʠʪʝ ʩʝʟʦʥʠ;  

¶ ʚʠʩʦʢʘ ʜʝʰʠʬʨʦʚʲʯʥʘ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪ ʥʘ ʧʦʣʫʯʝʥʠʪʝ ʜʘʥʥʠ ʠ ʠʟʦ-
ʙʨʘʞʝʥʠʷ. 
 

2. ʌʀɿʀʏʅʀ ʆʉʅʆɺʀ ʅɸ ɼʀʉʊɸʅʎʀʆʅʅʀʊɽ ʀɿʉʃɽɼɺɸʅʀʗ 

 ɽʣʝʢʪʨʦʤʘʛʥʠʪʥʦ ʠʟʣʲʯʚʘʥʝ 

ɺ ʦʩʥʦʚʘʪʘ ʥʘ ʜʠʩʪʘʥʮʠʦʥʥʠʪʝ ʤʝʪʦʜʠ ʟʘ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ɿʝʤʷʪʘ ʣʝʞʘʪ 
ʦʧʨʝʜʝʣʝʥʠ ʬʠʟʠʯʝʩʢʠ ʷʚʣʝʥʠʷ, ʩʚʲʨʟʘʥʠ ʧʨʝʜʠ ʚʩʠʯʢʦ ʩ ʠʟʣʲʯʚʘʥʝ ʠ ʧʨʝʜʘ-
ʚʘʥʝ ʥʘ ʝʥʝʨʛʠʷ. ɿʘʪʦʚʘ ʤʦʞʝ ʜʘ ʩʝ ʢʘʞʝ, ʯʝ ʬʠʟʠʯʝʩʢʠʪʝ ʦʩʥʦʚʠ ʥʘ 
ʜʠʩʪʘʥʮʠʦʥʥʦ ʧʦʣʫʯʝʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʟʝʤʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ ʠ ʟʘ ʦʢʦʣʦ-
ʟʝʤʥʘʪʘ ʘʪʤʦʩʬʝʨʘ ʩʘ ʤʝʪʦʜʠʪʝ ʥʘ ʜʠʩʪʘʥʮʠʦʥʥʦ ʠʟʤʝʨʚʘʥʝ ʦʪ ʂʦʩʤʦʩʘ ʥʘ 
ʨʘʟʣʠʯʥʠ ʢʦʣʠʯʝʩʪʚʝʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʝʣʝʢʪʨʦʤʘʛʥʠʪʥʦʪʦ ʧʦʣʝ ʥʘ ʠʟ-
ʣʲʯʚʘʥʝ. ʆʙʠʢʥʦʚʝʥʦ ʪʦʚʘ ʩʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠʪʝ ʥʘ ʩʣʲʥʯʝʚʘʪʘ ʨʘʜʠʘʮʠʷ, 
ʪʨʘʥʩʬʦʨʤʠʨʘʥʘ ʦʪ ʘʪʤʦʩʬʝʨʘʪʘ ʠ ʦʪʨʘʟʝʥʘ ʦʪ ʟʝʤʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ, ʠʣʠ 
ʩʦʙʩʪʚʝʥʦʪʦ ʪʦʧʣʠʥʥʦ ʠʟʣʲʯʚʘʥʝ ʥʘ ʩʠʩʪʝʤʘʪʘ ʟʝʤʥʘ ʧʦʚʲʨʭʥʦʩʪ-ʘʪʤʦʩʬʝʨʘ. 

ɽʣʝʢʪʨʦʤʘʛʥʠʪʥʘʪʘ ʨʘʜʠʘʮʠʷ ʤʦʞʝ ʜʘ ʩʝ ʧʨʝʜʩʪʘʚʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʘ 
ʧʨʘʚʦʲʛʲʣʥʘ ʢʦʦʨʜʠʥʘʪʥʘ ʩʠʩʪʝʤʘ ʢʘʪʦ ʩʠʥʫʩʦʠʜʘʣʥʠ ʚʲʣʥʠ, ʜʚʠʞʝʱʠ ʩʝ ʩʲʩ 
ʩʢʦʨʦʩʪʪʘ ʥʘ ʩʚʝʪʣʠʥʘʪʘ ʚ ʝʣʝʢʪʨʠʯʥʦ ʠ ʤʘʛʥʠʪʥʦ ʧʦʣʝ. ɺʝʢʪʦʨʠʪʝ ʥʘ ʪʝʟʠ ʧʦʣʝʪʘ 
ʩʘ ʚʟʘʠʤʥʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠ ʠ ʦʪ ʩʚʦʷ ʩʪʨʘʥʘ ʩʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠ ʥʘ ʧʦʩʦʢʘʪʘ 
ʥʘ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝʪʦ ʠʤ (ʌʠʛ. 2). 

ɼʲʣʞʠʥʠʪʝ ʥʘ ʚʲʣʥʠʪʝ ʚ ʝʣʝʢʪʨʦʤʘʛʥʠʪʥʠʷ ʩʧʝʢʪʲʨ ʩʝ ʦʟʥʘʯʘʚʘʪ ʩ ɚ ʠ ʩʝ 
ʠʟʤʝʨʚʘʪ ʚ m, cm, Õm, nm, ʢʘʪʦ ʩʲʦʪʥʦʰʝʥʠʷʪʘ ʤʝʞʜʫ ʪʷʭ ʩʘ: 

ɺ ʜʠʩʪʘʥʮʠʦʥʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʩʝ ʠʟʧʦʣʟʚʘʪ ʧʦʩʣʝʜʥʠʪʝ ʜʚʝ ʤʝʨʥʠ 

ʝʜʠʥʠʮʠ: 1 mm (ʤʠʢʨʦʤʝʪʲʨ) ï ʝʜʥʘ ʤʠʣʠʦʥʥʘ ʯʘʩʪ ʦʪ ʤʝʪʲʨʘ ʠ 1 nm (ʥʘʥʦ-
ʤʝʪʲʨ) ï ʝʜʥʘ ʤʠʣʠʘʨʜʥʘ ʯʘʩʪ ʦʪ ʤʝʪʲʨʘ. 

ʈʘʟʣʠʯʥʠʪʝ ʚʠʜʦʚʝ ʠʟʣʲʯʚʘʥʠʷ ʩʝ ʦʙʝʜʠʥʷʚʘʪ ʦʪ ʝʜʥʘʢʚʘʪʘ ʩʢʦʨʦʩʪ ʩ ʥʘ 
ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʚʲʣʥʠʪʝ ʠ ʦʪ ʦʙʱʠʪʝ ʟʘʢʦʥʠ ʥʘ ʦʪʨʘʞʝʥʠʝ, ʧʨʝʯʫʧʚʘʥʝ, ʜʠ-
ʬʨʘʢʮʠʷ ʠ ʧʦʣʷʨʠʟʘʮʠʷ. ɽʣʝʢʪʨʦʤʘʛʥʠʪʥʦʪʦ ʢʦʣʝʙʘʥʠʝ ʦʩʚʝʥ ʩ ʜʲʣʞʠʥʘ ʥʘ ʚʲʣ-
ʥʘʪʘ ʠ ʩʢʦʨʦʩʪ ʥʘ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʠ ʩ ʯʝʩʪʦʪʘʪʘ f. ɺʨʲʟʢʘʪʘ 
ʤʝʞʜʫ ʪʝʟʠ ʪʨʠ ʦʩʥʦʚʥʠ ʚʝʣʠʯʠʥʠ ʩʝ ʜʘʚʘ ʯʨʝʟ ʩʲʦʪʥʦʰʝʥʠʷʪʘ: 
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ʢʲʜʝʪʦ c ʝ ʩʢʦʨʦʩʪʪʘ ʥʘ ʩʚʝʪʣʠʥʘʪʘ ʚʲʚ ʚʘʢʫʫʤ (c = 299 792,458 km/s), ʘ ʊ ʝ 
ʧʝʨʠʦʜʲʪ ʥʘ ʢʦʣʝʙʘʥʠʝ. 

ɺ ʥʷʢʦʠ ʩʣʫʯʘʠ ʚʤʝʩʪʦ ʜʲʣʞʠʥʘ l ʩʝ ʠʟʧʦʣʟʚʘ ʯʝʩʪʦʪʘ f. ʊʦʚʘ ʩʝ ʦʪʥʘʩʷ 

ʦʩʦʙʝʥʦ ʟʘ ʚʲʣʥʠ ʩʲʩ ʩʨʘʚʥʠʪʝʣʥʦ ʛʦʣʝʤʠ ʜʲʣʞʠʥʠ, ʪ.ʝ. ʥʠʩʢʠ ʯʝʩʪʦʪʠ. ʅʘʧʨʠ-
ʤʝʨ ʦʙʣʘʩʪʪʘ ʥʘ ʤʠʢʨʦʚʲʣʥʠʪʝ ʩʝ ʥʘʨʠʯʘ ʩʲʱʦ ʠ ʩʚʨʲʭʚʠʩʦʢʦʯʝʩʪʦʪʥʘ 
(ʉɺʏ). 
 

1 m = 102 cm = 103 mm = 106 Õm = 109 nm = 1010 ) 
 
 

 

ʌʠʛ. 2. ʉʧʝʢʪʲʨ ʥʘ ʝʣʝʢʪʨʦʤʘʛʥʠʪʥʠʪʝ ʚʲʣʥʠ 
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ʉʣʲʥʮʝʪʦ ʠʟʣʲʯʚʘ ʚ ʮʝʣʠʷ ʩʧʝʢʪʨʘʣʝʥ ʜʠʘʧʘʟʦʥ - ʦʪ ʢʦʩʤʠʯʥʠʪʝ ʣʲʯʠ ʩ 

ʜʲʣʞʠʥʘ ʥʘ ʚʲʣʥʘʪʘ  l = 10-10 mm ʜʦ ʨʘʜʠʦʚʲʣʥʠʪʝ ʩ   l = 1010 mm. ʆʪ ʮʷʣʦʪʦ 
ʤʥʦʛʦʦʙʨʘʟʠʝ ʥʘ ʪʝʟʠ ʚʲʣʥʠ ʥʘʡ-ʛʦʣʷʤʦ ʟʥʘʯʝʥʠʝ ʟʘ ʜʠʩʪʘʥʮʠʦʥʥʠʪʝ ʠʟʩʣʝʜ-
ʚʘʥʠʷ ʥʘ ɿʝʤʷʪʘ ʠʤʘʪ ʦʧʪʠʯʥʦʪʦ ʠʟʣʲʯʚʘʥʝ ʠ ʤʠʢʨʦʚʲʣʥʠʪʝ. 

ʆʧʪʠʯʥʦ ʝ ʠʟʣʲʯʚʘʥʝʪʦ, ʜʲʣʞʠʥʠʪʝ ʥʘ ʚʲʣʥʠʪʝ ʥʘ ʢʦʝʪʦ ʩʘ ʨʘʟʧʦʣʦʞʝʥʠ 

ʚ ʜʠʘʧʘʟʦʥʘ ʦʪ 0,01 ʜʦ 300 mm. ʊʦ ʚʢʣʶʯʚʘ ʦʙʣʘʩʪʠʪʝ ʥʘ ʫʣʪʨʘʚʠʦʣʝʪʦʚʦʪʦ 

(ʋɺ), ʚʠʜʠʤʦʪʦ (ɺ) ʠ ʠʥʬʨʘʯʝʨʚʝʥʦʪʦ (ʀʏ) ʠʟʣʲʯʚʘʥʝ. ɺʠʜʠʤʘ ʝ ʦʙʣʘʩʪʪʘ, ʚ 
ʢʦʷʪʦ ʯʦʚʝʰʢʦʪʦ ʦʢʦ ʚʲʟʧʨʠʝʤʘ ʠʟʣʲʯʚʘʥʠʷʪʘ. ʊʷ ʟʘʝʤʘ ʤʥʦʛʦ ʪʝʩʝʥ ʜʠʘʧʘʟʦʥ 

ʦʪ ʝʣʝʢʪʨʦʤʘʛʥʠʪʥʠʷ ʩʧʝʢʪʲʨ: ʦʪ l = 0,38 mm ʜʦ l = 0,75 mm. ɺ ʪʘʙʣʠʮʘʪʘ ʝ 
ʧʦʢʘʟʘʥ ʩʧʝʢʪʨʘʣʥʠʷʪ ʩʲʩʪʘʚ ʥʘ ʚʠʜʠʤʘʪʘ ʩʚʝʪʣʠʥʘ. 
 

l, mm ʎʚʷʪ 

 

l, mm ʎʚʷʪ 

0,38 ï 0,44 ʚʠʦʣʝʪʦʚ 0,55 ï 0,57 ʞʲʣʪʦ-ʟʝʣʝʥ 

0,44 ï 0,47 ʩʠʥʴʦ-ʚʠʦʣʝʪʦʚ 0,57 ï 0,58 ʞʲʣʪ 

0,47 ï 0,485 ʩʠʥ 0,58 ï 0,59 ʦʨʘʥʞʝʚʦ-ʞʲʣʪ 

0,485 ï 0,50 ʥʝʙʝʩʥʦʩʠʥ 0,59 ï 0,60 ʦʨʘʥʞʝʚ 

0,50 ï 0,52 ʩʠʥʴʦ-ʟʝʣʝʥ 0,60 ï 0,62 ʦʨʘʥʞʝʚʦ-ʯʝʨʚʝʥ 

0,52 ï 0,55 ʟʝʣʝʥ 0,62 ï 0,76 ʯʝʨʚʝʥ 

 

ɺ ʜʠʘʧʘʟʦʥʘ ʦʪ l = 0,75 mm ʜʦ l = 300 mm ʝ ʨʘʟʧʦʣʦʞʝʥʘ ʀʏ ʦʙʣʘʩʪ, 
ʨʘʟʜʝʣʝʥʘ ʦʪ ʩʚʦʷ ʩʪʨʘʥʘ ʥʘ ʙʣʠʟʢʘ, ʩʨʝʜʥʘ ʠ ʜʘʣʝʯʥʘ ʀʏ ʦʙʣʘʩʪ. 

ʆʙʣʘʩʪʪʘ l = 0,38 · 3 mm ʦʙʠʢʥʦʚʝʥʦ ʩʝ ʥʘʨʠʯʘ ʠ ʦʪʨʘʞʘʪʝʣʥʘ, ʟʘʱʦʪʦ 
ʦʩʥʦʚʥʘʪʘ ʯʘʩʪ ʦʪ ʝʥʝʨʛʠʷʪʘ ʚ ʪʘʟʠ ʦʙʣʘʩʪ ʝ ʦʪʨʘʟʝʥʦʪʦ ʦʪ ʟʝʤʥʠʪʝ ʦʙʝʢʪʠ ʠ 
ʦʙʨʘʟʫʚʘʥʠʷ ʩʣʲʥʯʝʚʦ ʠʟʣʲʯʚʘʥʝ. 

ʀʟʪʦʯʥʠʮʠ ʥʘ ʝʣʝʢʪʨʦʤʘʛʥʠʪʥʦ ʠʟʣʲʯʚʘʥʝ ʩʘ ʉʣʲʥʮʝʪʦ, ɿʝʤʷʪʘ ʠ ʘʧʘʨʘ-
ʪʫʨʘʪʘ ʥʘ ʙʦʨʜʘ ʥʘ ʣʝʪʘʪʝʣʥʠʪʝ ʘʧʘʨʘʪʠ ʟʘ ʜʠʩʪʘʥʮʠʦʥʥʠ ʠʟʩʣʝʜʚʘʥʠʷ. 

 ʇʦʣʫʯʘʚʘʥʝ ʥʘ ʜʠʩʪʘʥʮʠʦʥʥʠ ʜʘʥʥʠ 

ɺ ʧʨʦʮʝʩʘ ʥʘ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʜʠʩʪʘʥʮʠʦʥʥʠ ʜʘʥʥʠ ʫʯʘʩʪʚʘʪ ʯʝʪʠʨʠ 
ʝʣʝʤʝʥʪʘ:  

¶ ʦʙʝʢʪ ʥʘ ʠʟʩʣʝʜʚʘʥʝ;  

¶ ʠʟʪʦʯʥʠʢ ʥʘ ʠʟʣʲʯʚʘʥʝ;  

¶ ʩʨʝʜʘ, ʚ ʢʦʷʪʦ ʩʝ ʨʘʟʧʨʦʩʪʨʘʥʷʚʘ ʠʟʣʲʯʚʘʥʝʪʦ; 

¶ ʠʟʤʝʨʚʘʪʝʣʥʘ ʘʧʘʨʘʪʫʨʘ. 

 

 
 

ʌʠʛ. 3. ɺʨʲʟʢʘʪʘ ʤʝʞʜʫ ʠʟʩʣʝʜʚʘʥʠʷ ʦʙʝʢʪ ʠ ʩʝʥʟʦʨʘ ʥʘ ʙʦʨʜʘ  
ʥʘ ʣʝʪʘʪʝʣʥʠʷ ʘʧʘʨʘʪ 
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ɺʨʲʟʢʘʪʘ ʤʝʞʜʫ ʠʟʩʣʝʜʚʘʥʠʷ ʦʙʝʢʪ ʠ ʩʝʥʟʦʨʘ ʥʘ ʙʦʨʜʘ ʥʘ ʣʝʪʘʪʝʣʥʠʷ ʘʧʘ-
ʨʘʪ ʝ ʧʦʢʘʟʘʥʘ ʚ ʥʘʡ-ʦʙʱ ʚʠʜ ʥʘ ʌʠʛ. 3.  

ʊʫʢ ʙʣʦʢʲʪ Ăʩʤʫʱʝʥʠʷñ ʚʢʣʶʯʚʘ ʧʨʝʜʠʤʥʦ ʚʣʠʷʥʠʝʪʦ ʥʘ ʘʪʤʦʩʬʝʨʘʪʘ, 
ʩʪʨʘʥʠʯʥʠ ʠʟʣʲʯʚʘʥʠʷ, ʫʩʣʦʚʠʷʪʘ ʥʘ ʦʩʚʝʪʷʚʘʥʝ ʥʘ ʠʟʩʣʝʜʚʘʥʠʷ ʦʙʝʢʪ, ʧʘʨʘ-
ʟʠʪʥʠ ʦʩʚʝʪʷʚʘʥʠʷ, ʠʥʜʠʢʘʪʨʠʩʘʪʘ ʥʘ ʦʪʨʘʞʝʥʠʝ ʥʘ ʧʘʜʥʘʣʘʪʘ ʨʘʜʠʘʮʠʷ ʠ ʜʨ., 
ʢʘʢʪʦ ʚ ʥʷʢʘʢʚʘ ʩʪʝʧʝʥ ʠ ʘʧʘʨʘʪʥʠʪʝ ʛʨʝʰʢʠ.  

ʅʘ ʌʠʛ. 4 ʝ ʧʨʝʜʩʪʘʚʝʥʘ ʝʜʥʘ ʦʙʦʙʱʝʥʘ ʙʣʦʢʦʚʘ ʩʭʝʤʘ ʥʘ ʧʨʦʮʝʩʘ ʥʘ 
ʧʦʣʫʯʘʚʘʥʝ, ʦʙʨʘʙʦʪʢʘ ʠ ʧʨʝʜʦʩʪʘʚʷʥʝ ʥʘ ʘʝʨʦʢʦʩʤʠʯʝʩʢʘ ʠʥʬʦʨʤʘʮʠʷ ʥʘ ʢʦʥ-
ʢʨʝʪʥʠ ʧʦʪʨʝʙʠʪʝʣʠ ï ʛʝʦʛʨʘʬʩʢʠʪʝ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʩʠʩʪʝʤʠ (ɻʀʉ ʠʣʠ GIS). 
 

 
 

ʌʠʛ. 4. ʉʭʝʤʘ ʟʘ ʧʦʣʫʯʘʚʘʥʝ, ʦʙʨʘʙʦʪʢʘ ʠ ʧʨʝʜʦʩʪʘʚʷʥʝ  
ʥʘ ʘʝʨʦʢʦʩʤʠʯʝʩʢʘ ʠʥʬʦʨʤʘʮʠʷ 

 

 ʆʪʨʘʟʝʥʘ ʠ ʩʦʙʩʪʚʝʥʘ ʨʘʜʠʘʮʠ ̫

ɺʩʝʢʠ ʦʙʝʢʪ ʦʪʨʘʟʷʚʘ ʧʘʜʥʘʣʘʪʘ ʚʲʨʭʫ ʥʝʛʦ ʩʣʲʥʯʝʚʘ ʨʘʜʠʘʮʠʷ ʧʦ ʪʦʯʥʦ 
ʦʧʨʝʜʝʣʝʥ ʥʘʯʠʥ, ʭʘʨʘʢʪʝʨʝʥ ʩʘʤʦ ʟʘ ʥʝʛʦ ʠ ʟʘ ʥʝʛʦʚʦʪʦ ʤʦʤʝʥʪʥʦ ʩʲʩʪʦʷʥʠʝ. 
ʊʦʚʘ ʝʜʥʦʟʥʘʯʥʦ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩʪʦʠ ʚ ʦʩʥʦʚʘʪʘ ʟʘ ʠʜʝʥʪʠʬʠʮʠʨʘʥʝʪʦ ʥʘ ʚʠʜʘ ʠ 
ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʟʝʤʥʠʪʝ ʦʙʝʢʪʠ ʧʦ ʦʪʨʘʟʝʥʘʪʘ ʦʪ ʪʷʭ ʩʣʲʥʯʝʚʘ ʨʘʜʠʘʮʠʷ. 
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ʆʪʨʘʟʝʥʘʪʘ ʨʘʜʠʘʮʠʷ ʝ ʥʝʧʦʩʪʦʷʥʥʘ ʠ ʟʘ ʜʘʜʝʥ ʦʙʝʢʪ ʟʘʚʠʩʠ ʦʪ ʫʩʣʦʚʠʷʪʘ 
ʥʘ ʦʩʚʝʪʷʚʘʥʝ, ʬʠʟʠʢʦ-ʭʠʤʠʯʥʠʪʝ ʠ ʙʠʦʤʝʪʨʠʯʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʦʙʝʢʪʘ, 
ʚʟʘʠʤʥʦʪʦ ʨʘʟʧʦʣʦʞʝʥʠʝ ʥʘ ʦʙʝʢʪʘ ʠ ʠʟʤʝʨʚʘʪʝʣʥʘʪʘ ʘʧʘʨʘʪʫʨʘ (ʩʝʥʟʦʨʘ) ʠ ʜʨ. 
ʆʪ ʦʩʦʙʝʥʦ ʚʘʞʥʦ ʟʥʘʯʝʥʠʝ ʟʘ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʦʪʨʘʟʝʥʘʪʘ ʦʪ ʧʦʚʲʨʭʥʦʩʪʪʘ 
ʨʘʜʠʘʮʠʷ ʠʤʘ ʩʪʨʫʢʪʫʨʘʪʘ ʥʘ ʧʦʚʲʨʭʥʦʩʪʪʘ ʥʘ ʠʟʩʣʝʜʚʘʥʠʷ ʦʙʝʢʪ. ʋʩʣʦʚʥʦ ʤʦʛʘʪ 
ʜʘ ʩʝ ʜʝʬʠʥʠʨʘʪ 4 ʚʠʜʘ ʦʪʨʘʟʷʚʘʱʠ ʧʦʚʲʨʭʥʦʩʪʠ: 

¶ ʦʨʪʦʪʨʦʧʥʠ (ʌʠʛ. 5 ʘ) 

¶ ʘʥʪʠʦʛʣʝʜʘʣʥʠ (ʌʠʛ. 5 ʙ) 

¶ ʦʛʣʝʜʘʣʥʠ (ʌʠʛ. 5 ʚ) 

¶ ʢʦʤʙʠʥʠʨʘʥʠ (ʌʠʛ. 5 ʛ) . 
 

  
ʘ) ʙ) 

  

ʚ) ʛ) 

ʌʠʛ. 5. ɺʠʜʦʚʝ ʦʪʨʘʟʷʚʘʱʠ ʧʦʚʲʨʭʥʦʩʪʠ 

 
ɼʠʬʫʟʥʦʪʦ ʦʪʨʘʞʝʥʠʝ ʦʪ ʦʨʪʦʪʨʦʧʥʠʪʝ ʧʦʚʲʨʭʥʠʥʠ ʠʤʘ ʚʘʞʥʦ ʟʥʘʯʝʥʠʝ ʟʘ 

ʜʠʩʪʘʥʮʠʦʥʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ, ʟʘʱʦʪʦ ʚ ʥʝʛʦ ʩʝ ʩʲʜʲʨʞʘ ʩʧʝʢʪʨʘʣʥʘ ʠʥʬʦʨ-
ʤʘʮʠʷ ʠ ʟʘ Ăʮʚʝʪʥʦʩʪʪʘñ ʥʘ ʦʪʨʘʟʷʚʘʱʘʪʘ ʧʦʚʲʨʭʥʦʩʪ. 
 

 

ʌʠʛ. 6. ʆʪʨʘʟʝʥʘ ʩʣʲʥʯʝʚʘ ʨʘʜʠʘʮʠʷ ʠ ʩʦʙʩʪʚʝʥʦ ʪʦʧʣʠʥʥʦ ʠʟʣʲʯʚʘʥʝ  
ʥʘ ɿʝʤʷʪʘ 

 
ʆʩʚʝʥ ʦʪʨʘʟʝʥʦʪʦ, ʚʩʠʯʢʠ ʦʙʝʢʪʠ ʠʤʘʪ ʠ ʩʦʙʩʪʚʝʥʦ ʪʦʧʣʠʥʥʦ ʠʟ-

ʣʲʯʚʘʥʝ. ɺʩʷʢʦ ʪʷʣʦ ʩ ʪʝʤʧʝʨʘʪʫʨʘ, ʧʦ-ʚʠʩʦʢʘ ʦʪ ʘʙʩʦʣʶʪʥʘʪʘ ʥʫʣʘ, ʠʟʣʲʯʚʘ 
ʝʣʝʢʪʨʦʤʘʛʥʠʪʥʘ ʝʥʝʨʛʠʷ, ʢʘʪʦ ʢʦʣʠʯʝʩʪʚʦʪʦ ʥʘ ʠʟʣʲʯʝʥʘʪʘ ʝʥʝʨʛʠʷ ʠ ʧʨʝʦʙʣʘ-
ʜʘʚʘʱʠʪʝ ʜʠʘʧʘʟʦʥʠ ʥʘ ʜʲʣʞʠʥʠ ʥʘ ʚʲʣʥʠʪʝ ʩʝ ʠʟʤʝʥʷʪ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʧʨʠ-
ʨʦʜʘʪʘ ʥʘ ʤʘʪʝʨʠʘʣʘ. 
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ʆʪʨʘʟʝʥʘ ʨʘʜʠʘʮʠʷ ʠʤʘ ʩʘʤʦ ʧʨʝʟ ʜʝʥʷ, ʢʦʛʘʪʦ ʉʣʲʥʮʝʪʦ ʦʛʨʷʚʘ ʟʝʤʥʘʪʘ 
ʧʦʚʲʨʭʥʦʩʪ. ʊʦʛʘʚʘ ʩʦʙʩʪʚʝʥʦʪʦ ʠʟʣʲʯʚʘʥʝ ʥʘ ʦʙʝʢʪʘ ʝ ʧʨʝʥʝʙʨʝʞʠʤʦ ʤʘʣʢʦ 
ʩʧʨʷʤʦ ʦʪʨʘʟʝʥʘʪʘ ʩʣʲʥʯʝʚʘ ʨʘʜʠʘʮʠʷ. ʊʘʟʠ ʦʙʣʘʩʪ ʩʝ ʥʘʨʠʯʘ ʦʙʣʘʩʪ ʥʘ 
ʩʦʙʩʪʚʝʥʦʪʦ ʠʟʣʲʯʚʘʥʝ.  

ʇʨʝʟ ʥʦʱʪʘ ʦʪʨʘʟʝʥʘ ʨʘʜʠʘʮʠʷ ʥʷʤʘ, ʠʤʘ ʩʘʤʦ ʩʦʙʩʪʚʝʥʦ ʠʟʣʲʯʚʘʥʝ. ɺ 
ʦʙʣʘʩʪʪʘ ʥʘ ʩʦʙʩʪʚʝʥʦʪʦ ʠʟʣʲʯʚʘʥʝ ʷʨʢʦʩʪʪʘ ʥʘ ʨʘʟʣʠʯʥʠʪʝ ʧʨʠʨʦʜʥʠ ʦʙʝʢʪʠ ʝ 
ʚ ʤʥʦʛʦ ʧʦ-ʩʠʣʥʘ ʚʨʲʟʢʘ ʩ ʪʷʭʥʦʪʦ ʩʲʩʪʦʷʥʠʝ, ʬʠʟʠʢʦ-ʭʠʤʠʯʥʠ ʧʘʨʘʤʝʪʨʠ, ʩʪʨʫʢ-
ʪʫʨʘ ʠ ʪ.ʥ., ʦʪʢʦʣʢʦʪʦ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʦʪʨʘʟʝʥʦʪʦ ʠʟʣʲʯʚʘʥʝ. 

 ʆʩʥʦʚʥʠ ʬʘʢʪʦʨʠ ʧʨʠ ʜʠʩʪʘʥʮʠʦʥʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ 

ʆʩʥʦʚʥʠʪʝ ʬʘʢʪʦʨʠ, ʦʧʨʝʜʝʣʷʱʠ ʢʘʯʝʩʪʚʦʪʦ ʠ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʜʘʜʝʥʘ 
ʩʠʩʪʝʤʘ ʟʘ ʜʠʩʪʘʥʮʠʦʥʥʦ ʘʝʨʦʢʦʩʤʠʯʝʩʢʦ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ɿʝʤʷʪʘ, ʩʘ:  

¶ ʧʨʦʩʪʨʘʥʩʪʚʝʥʘ ʨʘʟʜʝʣʠʪʝʣʥʘ ʩʧʦʩʦʙʥʦʩʪ; 

¶ ʩʧʝʢʪʨʘʣʥʘ ʨʘʟʜʝʣʠʪʝʣʥʘ ʩʧʦʩʦʙʥʦʩʪ;  

¶ ʨʘʜʠʦʤʝʪʨʠʯʥʘ ʨʘʟʜʝʣʠʪʝʣʥʘ ʩʧʦʩʦʙʥʦʩʪ;  

¶ ʨʘʟʜʝʣʠʪʝʣʥʘ ʩʧʦʩʦʙʥʦʩʪ ʧʦ ʚʨʝʤʝ;  

¶ ʩʪʝʧʝʥ ʥʘ ʚʣʠʷʥʠʝ ʦʪ ʘʪʤʦʩʬʝʨʘʪʘ. 

ʘ. ʇʨʦʩʪʨʘʥʩʪʚʝʥʘ ʨʘʟʜʝʣʠʪʝʣʥʘ ʩʧʦʩʦʙʥʦʩʪ (ʇʈʉ) 

ʊʷ ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʩʧʦʩʦʙʥʦʩʪʪʘ ʥʘ ʜʘʜʝʥʘ ʩʠʩʪʝʤʘ ʟʘ ʜʠʩʪʘʥʮʠʦʥʥʠ 
ʠʟʩʣʝʜʚʘʥʠʷ ʜʘ ʚʲʟʧʨʦʠʟʚʝʞʜʘ ʠ/ʠʣʠ ʧʨʝʜʘʚʘ ʜʝʪʘʡʣʥʦ ʜʘʜʝʥʦ ʠʟʦʙʨʘʞʝʥʠʝ. 
ʊ ̫ʝ ʝʜʥʘ ʦʪ ʥʘʡ-ʚʘʞʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʩʠʩʪʝʤʠʪʝ ʟʘ ʜʠʩʪʘʥʮʠʦʥʥʠ ʠʟʩʣʝʜ-
ʚʘʥʠʷ ʠ ʩʝ ʦʧʨʝʜʝʣʷ ʦʪ ʨʘʟʤʝʨʘ ʥʘ ʥʘʡ-ʤʘʣʢʠʷ ʜʝʪʘʡʣ ʦʪ ʦʙʝʢʪʘ (ʠʣʠ ʦʙʝʢʪʘ), 
ʢʦʡʪʦ ʩʝ ʧʦʜʜʘʚʘ ʥʘ ʠʜʝʥʪʠʬʠʢʘʮʠʷ. 

ʆʩʥʦʚʥʠʪʝ ʬʘʢʪʦʨʠ, ʢʦʠʪʦ ʚʣʠʷʷʪ ʥʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʘʪʘ ʨʘʟʜʝʣʠʪʝʣʥʘ ʩʧʦ-
ʩʦʙʥʦʩʪ ʩʘ ʚʠʩʦʯʠʥʘʪʘ ʥʘ ʣʝʪʘʪʝʣʥʠʷ ʘʧʘʨʘʪ ʠ ʨʘʟʤʝʨʠʪʝ ʥʘ ʝʣʝʤʝʥʪʠʪʝ ʥʘ 
ʩʝʥʟʦʨʘ. ʊʘʢʘ ʯʝ, ʨʘʟʜʝʣʠʪʝʣʥʘʪʘ ʩʧʦʩʦʙʥʦʩʪ ʥʘ ʩʝʥʟʦʨʘ ʩʝ ʦʧʨʝʜʝʣʷ ʦʪ ʧʣʦ-
ʱʘʜʢʘʪʘ ʦʪ ʟʝʤʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ, ʩʲʦʪʚʝʪʩʪʚʘʱʘ ʥʘ ʝʜʥʘ ʝʣʝʤʝʥʪʘʨʥʘ ʢʣʝʪʢʘ ʥʘ 
ʩʝʥʟʦʨʘ. ɽʜʥʘ ʘʝʨʦʢʦʩʤʠʯʝʩʢʘ ʩʥʠʤʢʘ ʠʤʘ ʥʠʩʢʘ ʇʈʉ, ʘʢʦ ʥʘ ʥʝʷ ʩʝ ʚʠʞʜʘʪ ʩʘʤʦ 
ʛʦʣʝʤʠ ʦʙʝʢʪʠ. ʀ ʦʙʨʘʪʥʦ ï ʥʘ ʩʥʠʤʢʠ ʩ ʚʠʩʦʢʘ ʇʈʉ ʤʦʛʘʪ ʜʘ ʩʝ ʨʘʟʣʠʯʘʪ ʠ 
ʤʘʣʢʠʪʝ ʜʝʪʘʡʣʠ ʥʘ ʠʟʩʣʝʜʚʘʥʠʷ ʦʙʝʢʪ. ʅʘ ʌʠʛ. 7 ʩʘ ʠʣʶʩʪʨʠʨʘʥʠ ʝʜʠʥ ʠ ʩʲʱ 
ʦʙʝʢʪ ʧʨʠ ʠʟʦʙʨʘʞʝʥʠʷ ʩ ʨʘʟʣʠʯʥʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʠ ʨʘʟʜʝʣʠʪʝʣʥʠ ʩʧʦʩʦʙʥʦʩʪʠ. 

ʇʦʥʘʩʪʦʷʱʝʤ ʩʝ ʧʨʠʝʤʘ, ʯʝ ʦʧʪʠʤʘʣʥʘʪʘ ʇʈʉ ʧʨʠ ʜʠʩʪʘʥʮʠʦʥʥʠʪʝ ʘʝʨʦ-

ʢʦʩʤʠʯʝʩʢʠ ʠʟʩʣʝʜʚʘʥʠʷ ʝ ʦʢʦʣʦ ʠʥʪʝʨʚʘʣʘ 10-50 m.  
 

   

Aster ï 30 m SPOT ï 10 m Quick Bird ï 2,4 m 

ʌʠʛ. 7. ʀʟʦʙʨʘʞʝʥʠʷ ʩ ʨʘʟʣʠʯʥʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʘ ʨʘʟʜʝʣʠʪʝʣʥʘ ʩʧʦʩʦʙʥʦʩʪ 



 24 

ʙ. ʈʘʟʜʝʣʠʪʝʣʥʘʪʘ ʩʧʦʩʦʙʥʦʩʪ ʧʦ ʚʨʝʤʝ  

ʊʷ ʩʝ ʠʟʨʘʟʷʚʘ ʩ ʠʥʪʝʨʚʘʣʠʪʝ ʦʪ ʚʨʝʤʝ ʥʘ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʘʝʨʦʢʦʩʤʠʯʝʩ-

ʢʠʪʝ ʜʘʥʥʠ ʠ ʠʟʦʙʨʘʞʝʥʠʷ ʦʪ ʝʜʠʥ ʠ ʩʲʱʠ ʫʯʘʩʪʲʢ ʦʪ ʟʝʤʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ - 
ʤʠʥʫʪʘ, ʯʘʩ, ʜʝʥʦʥʦʱʠʝ, ʤʝʩʝʮ ʠ ʪ.ʥ. ʊʘʟʠ ʩʧʦʩʦʙʥʦʩʪ ʝ ʤʥʦʛʦ ʘʢʪʫʘʣʥʘ, ʢʦʛʘʪʦ 
ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʨʦʩʣʝʜʠ ʜʠʥʘʤʠʢʘʪʘ ʥʘ ʨʘʟʚʠʪʠʝ ʥʘ ʜʘʜʝʥʦ ʧʨʠʨʦʜʥʦ ʦʙʨʘʟʫʚʘʥʠʝ 
ʠʣʠ ʧʨʦʮʝʩ ʚʲʚ ʚʨʝʤʝʪʦ, ʦʩʦʙʝʥʦ ʢʦʛʘʪʦ ʪʦʚʘ ʨʘʟʚʠʪʠʝ ʝ ʩ ʚʠʩʦʢʘ ʩʢʦʨʦʩʪ, 
ʢʘʢʚʠʪʦ ʥʘʧʨʠʤʝʨ ʩʘ ʥʷʢʦʠ ʦʪ ʧʨʠʨʦʜʥʠʪʝ ʙʝʜʩʪʚʠʷ ʠ ʝʢʦʣʦʛʠʯʥʠ ʢʘʪʘʩʪʨʦʬʠ. 
ɸʙʩʦʣʶʪʥʘ ʨʘʟʜʝʣʠʪʝʣʥʘ ʩʧʦʩʦʙʥʦʩʪ ʧʦ ʚʨʝʤʝ ʥʘ ʜʘʜʝʥʘ ʩʠʩʪʝʤʘ ʟʘ ʜʠʩʪʘʥ-
ʮʠʦʥʥʦ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ɿʝʤʷʪʘ ʩʝ ʦʧʨʝʜʝʣʷ ʦʪ ʧʝʨʠʦʜʘ ʥʘ ʚʲʨʪʝʥʝ ʥʘ ʂʃɸ ʦʢʦʣʦ 
ɿʝʤʷʪʘ, ʧʨʠ ʢʦʝʪʦ ʝ ʚʲʟʤʦʞʥʘ ʧʦʚʪʦʨʥʘ ʩʥʠʤʢʘ ʥʘ ʫʯʘʩʪʲʢʘ ʦʪ ʟʝʤʥʘʪʘ ʧʦ-
ʚʲʨʭʥʦʩʪ ʧʦʜ ʩʲʱʠʷ ʲʛʲʣ ʥʘ ʦʙʟʦʨ. ʉʨʘʚʥʷʚʘʡʢʠ ʩʥʠʤʢʠʪʝ ʥʘ ʠʟʫʯʘʚʘʥʠʷ ʟʝʤʝʥ 
ʦʙʝʢʪ ʠʣʠ ʷʚʣʝʥʠʝ, ʧʦʣʫʯʝʥʠ ʧʦ ʨʘʟʣʠʯʥʦ ʚʨʝʤʝ, ʤʦʞʝ ʜʘ ʩʝ ʧʨʦʩʣʝʜʠ ʜʠʥʘʤʠ-
ʢʘʪʘ ʥʘ ʠʟʤʝʥʝʥʠʝ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠʪʝ ʠʤ. 

ʚ. ʇʦʥʷʪʠʝ ʟʘ ʧʠʢʩʝʣ 

ʉʥʠʤʢʠʪʝ, ʧʦʣʫʯʘʚʘʥʠ ʯʨʝʟ ʪʝʭʥʦʣʦʛʠʠʪʝ ʥʘ ʜʠʩʪʘʥʮʠʦʥʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ, 
ʩʘ ʨʘʩʪʝʨʥʠ. ʊʝ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʤʘʪʨʠʮʘ ʦʪ ʝʣʝʤʝʥʪʠ, ʢʦʠʪʦ ʩʝ ʥʘʨʠʯʘʪ ʧʠʢʩʝʣʠ. 
ɺʩʝʢʠ ʧʠʢʩʝʣ ʥʘ ʘʝʨʦʢʦʩʤʠʯʝʩʢʘʪʘ ʩʥʠʤʢʘ ʩʲʦʪʚʝʪʩʪʚʘ ʥʘ ʥʘʡ-ʤʘʣʢʠʷ ʝʣʝʤʝʥʪ 
ʦʪ ʟʝʤʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ, ʢʦʡʪʦ ʤʦʞʝ ʜʘ ʩʝ ʠʜʝʥʪʠʬʠʮʠʨʘ. ɿʘ ʨʘʟʣʠʢʘ ʦʪ ʧʨʦ-
ʩʪʨʘʥʩʪʚʝʥʘʪʘ ʨʘʟʜʝʣʠʪʝʣʥʘ ʩʧʦʩʦʙʥʦʩʪ, ʭʘʨʘʢʪʝʨʠʟʠʨʘʱʘ ʘʧʘʨʘʪʥʘʪʘ ʩʠʩʪʝʤʘ 
ʟʘ ʜʠʩʪʘʥʮʠʦʥʥʘ ʩʥʠʤʢʘ, ʧʦʥʷʪʠʝ ʧʠʢʩʝʣ ʩʝ ʦʪʥʘʩʷ ʟʘ ʧʦʣʫʯʝʥʦʪʦ ʦʪ ʪʘʟʠ 
ʩʠʩʪʝʤʘ ʠʟʦʙʨʘʞʝʥʠʝ. ʅʘʧʨʠʤʝʨ, ʘʢʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʘʪʘ ʨʘʟʜʝʣʠʪʝʣʥʘ ʩʧʦʩʦʙ-
ʥʦʩʪ ʥʘ ʘʧʘʨʘʪʥʘʪʘ ʩʠʩʪʝʤʘ (ʩʝʥʟʦʨʘ) ʝ ʨʘʚʥʘ ʥʘ 5 m, ʪʦ ʥʘ ʚʩʝʢʠ ʧʠʢʩʝʣ ʱʝ 
ʩʲʦʪʚʝʪʩʪʚʘ ʫʯʘʩʪʲʢ ʦʪ ʟʝʤʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ ʩ ʨʘʟʤʝʨʠ 5 Ĭ 5 m. ʅʦ ʘʢʦ ʠʟʦʙʨʘ-
ʞʝʥʠʝʪʦ ʩʝ ʥʘʤʘʣʠ 2 ʧʲʪʠ, ʪʦ ʪʦʛʘʚʘ ʥʘ ʚʩʝʢʠ ʧʠʢʩʝʣ ʱʝ ʩʲʦʪʚʝʪʩʪʚʘ ʫʯʘʩʪʲʢ ʩ 

ʨʘʟʤʝʨʠ 10 Ĭ 10 m, ʧʨʠ ʥʝʠʟʤʝʥʥʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʘ ʨʘʟʜʝʣʠʪʝʣʥʘ ʩʧʦʩʦʙʥʦʩʪ. 

 

 

ʌʠʛ. 8. ʅʝʦʙʭʦʜʠʤʠʪʝ ʟʘ ʨʘʟʣʠʯʥʠʪʝ ʥʘʫʢʠ ʟʘ ɿʝʤʷʪʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʠ  
ʠ ʚʨʝʤʝʚʠ ʨʘʟʜʝʣʠʪʝʣʥʠ ʩʧʦʩʦʙʥʦʩʪʠ 
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ʇʠʢʩʝʣʠʪʝ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ Ăʯʠʩʪʠñ ʠ Ăʩʤʝʩʝʥʠñ. ʏʠʩʪʠʪʝ ʧʠʢʩʝʣʠ ʩʲʜʲʨʞʘʪ 
ʚ ʩʝʙʝ ʩʠ ʩʘʤʦ ʝʜʥʦʨʦʜʥʘ ʠʥʬʦʨʤʘʮʠʷ, ʜʦʢʘʪʦ ʩʤʝʩʝʥʠʪʝ ʩʲʜʲʨʞʘʪ ʨʘʟʥʦʨʦʜʥʘ 
ʠʥʬʦʨʤʘʮʠʷ. 

ʌʠʛ. 8 ʜʘʚʘ ʦʨʠʝʥʪʠʨʦʚʲʯʥʘ ʧʨʝʜʩʪʘʚʘ ʟʘ ʥʝʦʙʭʦʜʠʤʠʪʝ ʟʘ ʨʘʟʣʠʯʥʠʪʝ 
ʥʘʫʢʠ ʟʘ ɿʝʤʷʪʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʠ ʠ ʚʨʝʤʝʚʠ ʨʘʟʜʝʣʠʪʝʣʥʠ ʩʧʦʩʦʙʥʦʩʪʠ. ɺʠʞʜʘʪ 
ʩʝ ʩʨʘʚʥʠʪʝʣʥʦ ʛʦʣʝʤʠʪʝ ʠʥʪʝʨʚʘʣʠ ʥʘ ʠʟʤʝʥʝʥʠʝ ʥʘ ʨʘʟʜʝʣʠʪʝʣʥʠʪʝ ʩʧʦʩʦʙ-
ʥʦʩʪʠ ʧʦ ʚʨʝʤʝ ï ʦʪ ʤʠʥʫʪʠ ʠ ʯʘʩʦʚʝ ʜʦ ʛʦʜʠʥʠ.  

 ʉʧʝʢʪʨʘʣʥʠ ʦʙʣʘʩʪʠ, ʠʟʧʦʣʟʚʘʥʠ ʟʘ ʜʠʩʪʘʥʮʠʦʥʥʠ ʠʟʩʣʝʜʚʘʥʠʷ 
ʥʘ ɿʝʤʷʪʘ 

ʇʨʝʜʠ ʜʘ ʜʦʩʪʠʛʥʝ ʜʦ ʟʝʤʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ, ʩʣʲʥʯʝʚʘʪʘ ʨʘʜʠʘʮʠʷ ʧʨʝʤʠ-

ʥʘʚʘ ʧʨʝʟ ʟʝʤʥʘʪʘ ʘʪʤʦʩʬʝʨʘ, ʢʦʝʪʦ ʝ ʩʲʧʲʪʩʪʚʘʥʦ ʩ ʨʝʜʠʮʘ ʧʨʦʮʝʩʠ - ʧʦʛʣʲ-
ʱʘʥʝ, ʨʘʟʩʝʡʚʘʥʝ, ʨʝʬʨʘʢʮʠʷ ʠ ʩʫʤʠʨʘʥʝ ʩʲʩ ʩʦʙʩʪʚʝʥʦʪʦ ʠʟʣʲʯʚʘʥʝ ʥʘ ʘʪʤʦ-
ʩʬʝʨʘʪʘ. ʅʘʧʨʠʤʝʨ ʠʟʚʲʥ ʛʦʨʥʘʪʘ ʛʨʘʥʠʮʘ ʥʘ ʘʪʤʦʩʬʝʨʘʪʘ ʧʦʪʦʢʲʪ ʦʪ ʩʣʲʥʯʝʚʘ 
ʨʘʜʠʘʮʠʷ ʚʲʚ ʚʠʜʠʤʠʷ ʠ ʠʥʬʨʘʯʝʨʚʝʥʠʷ ʜʠʘʧʘʟʦʥ ʝ ʦʢʦʣʦ 140 mW/cm2, ʥʦ ʜʦ 

ʟʝʤʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ ʜʦʩʪʠʛʘ ʩʘʤʦ ʧʦʣʦʚʠʥʘʪʘ ʦʪ ʥʝʷ - ʦʢʦʣʦ 70 mW/cm2. 
ʉʣʲʥʯʝʚʘʪʘ ʝʥʝʨʛʠʷ ʜʦʩʪʠʛʘ ʜʦ ɿʝʤʷʪʘ ʪʨʘʥʩʬʦʨʤʠʨʘʥʘ. ʊʘʟʠ ʪʨʘʥʩʬʦʨ-

ʤʘʮʠʷ ʝ ʨʘʟʣʠʯʥʘ ʚ ʨʘʟʣʠʯʥʠʪʝ ʦʙʣʘʩʪʠ ʥʘ ʝʣʝʢʪʨʦʤʘʛʥʠʪʥʠʷ ʩʧʝʢʪʲʨ. ɺ ʥʘʡ-
ʛʦʨʥʠʪʝ ʩʣʦʝʚʝ ʥʘ ʘʪʤʦʩʬʝʨʘʪʘ ʩʝ ʨʘʟʩʝʡʚʘ ʠʣʠ ʧʦʛʣʲʱʘ ʥʘʡ-ʢʲʩʦʚʲʣʥʦʚʘʪʘ 

ʯʘʩʪ ʦʪ ʠʟʣʲʯʚʘʥʝʪʦ ʥʘ ʉʣʲʥʮʝʪʦ - ʚ ʩʧʝʢʪʨʘʣʥʘʪʘ ʦʙʣʘʩʪ ʩ l < 0,3 mm. ʇʦ-ʥʠʩʢʦ, 
ʥʘ ʚʠʩʦʯʠʥʠ ʤʝʞʜʫ 60 ʠ 400 km, ʟʝʤʥʘʪʘ ʡʦʥʦʩʬʝʨʘ ʝ ʙʘʨʠʝʨʘ ʟʘ ʨʘʜʠʦʚʲʣʥʠʪʝ 

ʩ ʜʲʣʞʠʥʠ l > 20 m. ɿʘʪʦʚʘ ʜʦ ʟʝʤʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ ʜʦʩʪʠʛʘ ʩʘʤʦ ʩʣʲʥʯʝʚʘ 

ʨʘʜʠʘʮʠʷ ʚ ʩʧʝʢʪʨʘʣʥʠʷ ʜʠʘʧʘʟʦʥ 0,3 mm < l < 20 m. ʀʤʝʥʥʦ ʪʦʟʠ ʜʠʘʧʘʟʦʥ 
ʧʨʝʜʩʪʘʚʣʷʚʘ ʠʥʪʝʨʝʩ ʟʘ ʜʠʩʪʘʥʮʠʦʥʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ. 

ʅʘ ʩʝʛʘʰʥʠʷ ʝʪʘʧ ʜʠʩʪʘʥʮʠʦʥʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʥʘ ɿʝʤʷʪʘ ʩʝ ʠʟʚʲʨʰʚʘʪ ʚ 
ʩʣʝʜʥʠʪʝ ʦʙʣʘʩʪʠ ʥʘ ʝʣʝʢʪʨʦʤʘʛʥʠʪʥʠʷ ʩʧʝʢʪʲʨ: ʚʠʜʠʤʘ (ɺ) ʠ ʙʣʠʟʢʘ ʠʥʬʨʘ-
ʯʝʨʚʝʥʘ (ɹʀʏ) ʦʙʣʘʩʪ; ʥʷʢʦʣʢʦ ʪʝʩʥʠ ʫʯʘʩʪʲʢʘ ʦʪ ʪʦʧʣʠʥʥʘʪʘ ʠʥʬʨʘʯʝʨʚʝʥʘ 
ʦʙʣʘʩʪ (ʊʀʏ), ʪ.ʝ. ʚ ʩʨʝʜʥʘʪʘ ʠ ʜʘʣʝʯʥʘʪʘ ʀʏ ʦʙʣʘʩʪ; ʩʚʨʲʭʚʠʩʦʢʦʯʝʩʪʦʪʥʘ 
(ʉɺʏ) ʦʙʣʘʩʪ ʥʘ ʤʠʣʠʤʝʪʨʦʚʠʪʝ, ʩʘʥʪʠʤʝʪʨʦʚʠʪʝ ʠ ʜʝʮʠʤʝʪʨʦʚʠʪʝ ʚʲʣʥʠ. 

ʇʨʝʠʤʫʱʝʩʪʚʘʪʘ ʥʘ ɺ ʠ ɹʀʏ ʦʙʣʘʩʪ ʩʘ ʩʨʘʚʥʠʪʝʣʥʦ ʥʘʡ-ʰʠʨʦʢʠʷʪ ʜʠʘʧʘ-
ʟʦʥ, ʥʘʡ-ʛʦʣʝʤʠʷʪ ʦʙʝʤ ʧʦʣʫʯʘʚʘʥʘ ʠʥʬʦʨʤʘʮʠʷ ʠ ʫʩʚʦʝʥʦʩʪʪʘ ʥʘ ʜʠʘʧʘʟʦʥʘ. 
ʅʝʜʦʩʪʘʪʲʮʠ ʩʘ ʧʨʠʣʦʞʠʤʦʩʪʪʘ ʩʘʤʦ ʧʨʝʟ ʜʝʥʷ ʧʦʨʘʜʠ ʥʝʦʙʭʦʜʠʤʦʩʪ ʦʪ 
ʦʩʚʝʪʷʚʘʥʝ ʦʪ ʉʣʲʥʮʝʪʦ ʠ ʩʠʣʥʦʪʦ ʩʤʫʱʘʚʘʱʦ ʚʣʠʷʥʠʝ ʥʘ ʭʠʜʨʦʤʝʪʝʦʨʠʪʠʪʝ ʠ 
ʘʪʤʦʩʬʝʨʥʘʪʘ ʤʲʛʣʘ. 

ʇʨʝʜʠʤʩʪʚʦʪʦ ʥʘ ʊʀʏ ʦʙʣʘʩʪ ʝ ʜʦʙʨʘʪʘ ʟʘʚʠʩʠʤʦʩʪ ʥʘ ʧʦʣʫʯʘʚʘʥʠʪʝ ʧʨʠ 
ʠʟʤʝʨʚʘʥʝʪʦ ʨʝʟʫʣʪʘʪʠ ʦʪ ʠʟʤʝʥʝʥʠʝʪʦ ʥʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʥʘ ʠʟʩʣʝʜʚʘʥʠʪʝ ʦʙʝʢ-
ʪʠ. ɸ ʪʲʡ ʢʘʪʦ ʩʝ ʠʟʧʦʣʟʚʘ ʥʝ ʦʪʨʘʟʝʥʘ, ʘ ʠʟʣʲʯʝʥʘ ʨʘʜʠʘʮʠʷ, ʚ ʪʘʟʠ ʦʙʣʘʩʪ ʤʦʞʝ 
ʜʘ ʩʝ ʨʘʙʦʪʠ ʠ ʧʨʝʟ ʥʦʱʪʘ. ʅʝʜʦʩʪʘʪʲʢ ʥʘ ʪʦʟʠ ʜʠʘʧʘʟʦʥ ʝ ʤʘʣʢʘʪʘ ʯʫʚʩʪʚʠ-
ʪʝʣʥʦʩʪ ʢʲʤ ʧʨʦʤʝʥʠʪʝ ʥʘ ʬʠʟʠʢʦ-ʭʠʤʠʯʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʧʨʠʨʦʜʥʠʪʝ 
ʦʙʝʢʪʠ, ʢʦʷʪʦ ʥʝ ʧʦʟʚʦʣʷʚʘ ʜʘ ʩʝ ʨʝʛʠʩʪʨʠʨʘʪ ʧʦ-ʤʘʣʢʠʪʝ ʠʟʤʝʥʝʥʠʷ ʥʘ ʪʝʟʠ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ɼʨʫʛ ʥʝʜʦʩʪʘʪʲʢ ʝ ʧʦʛʣʲʱʘʥʝʪʦ ʥʘ ʪʦʧʣʠʥʥʠʪʝ ʚʲʣʥʠ ʦʪ ʘʝʨʦ-
ʟʦʣʥʠʪʝ ʯʘʩʪʠʮʠ ʠ ʦʪ ʭʠʜʨʦʤʝʪʝʦʨʠʪʠʪʝ ʚ ʘʪʤʦʩʬʝʨʘʪʘ. ʆʩʚʝʪʝʥʦʩʪʪʘ ʦʪ ʉʣʲʥ-
ʮʝʪʦ ʩʲʱʦ ʚʣʠʷʝ ʦʪʨʠʮʘʪʝʣʥʦ ʚʲʨʭʫ ʧʦʣʫʯʘʚʘʥʠʪʝ ʧʨʠ ʠʟʤʝʨʚʘʥʝʪʦ ʨʝʟʫʣʪʘʪʠ. 

ɽʣʝʢʪʨʦʤʘʛʥʠʪʥʠʪʝ ʚʲʣʥʠ ʦʪ ʉɺʏ ʜʠʘʧʘʟʦʥ ʠʤʘʪ ʩʧʦʩʦʙʥʦʩʪʪʘ ʜʘ 
ʧʨʦʥʠʢʚʘʪ ʥʘ ʩʨʘʚʥʠʪʝʣʥʦ ʛʦʣʝʤʠ ʜʲʣʙʦʯʠʥʠ ʚ ʟʝʤʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ ʠ ʚ ʣʝʜʘ. 
ɼʨʫʛʦ ʪʷʭʥʦ ʧʨʝʜʠʤʩʪʚʦ ʝ ʜʦʙʨʘʪʘ ʯʫʚʩʪʚʠʪʝʣʥʦʩʪ ʢʲʤ ʛʝʦʤʝʪʨʠʯʥʠʪʝ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢʠ ʥʘ ʧʦʚʲʨʭʥʦʩʪʠʪʝ - ʥʘʧʨʠʤʝʨ ʛʨʘʧʘʚʦʩʪ ʥʘ ʟʝʤʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ ʠʣʠ 
ʚʲʣʥʠ ʥʘ ʚʦʜʥʘ ʧʦʚʲʨʭʥʦʩʪ. ʄʥʦʛʦ ʜʦʙʨʘ ʝ ʠ ʯʫʚʩʪʚʠʪʝʣʥʦʩʪʪʘ ʢʲʤ ʩʲʜʲʨ-
ʞʘʥʠʝʪʦ ʥʘ ʚʣʘʛʘ ʚ ʧʦʯʚʘʪʘ. ʄʠʢʨʦʚʲʣʥʠʪʝ ʥʝ ʩʝ ʚʣʠʷʷʪ ʦʪ ʭʠʜʨʦʤʝʪʝʦʨʠʪʠ. ʂʘʪʦ 
ʥʝʜʦʩʪʘʪʲʢ ʥʘ ʉɺʏ ʜʠʘʧʘʟʦʥ ʤʦʛʘʪ ʜʘ ʩʝ ʧʦʩʦʯʘʪ ʪʝʩʥʠʷʪ ʯʝʩʪʦʪʝʥ ʦʙʭʚʘʪ ʠ  
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ʧʦ-ʤʘʣʢʠʪ̫ ʦʙʝʤ ʧʦʣʫʯʘʚʘʥʘ ʠʥʬʦʨʤʘʮʠʷ ʚ ʩʨʘʚʥʝʥʠʝ ʩ ɺʀʏ ʜʠʘʧʘʟʦʥʠ. 
ʏʫʚʩʪʚʠʪʝʣʥʦʩʪʪʘ ʢʲʤ ʭʠʤʠʯʥʠʪʝ ʠ ʪʝʤʧʝʨʘʪʫʨʥʠʪʝ ʠʟʤʝʥʝʥʠʷ ʝ ʧʦ-ʤʘʣʢʘ. ʇʦ-
ʤʘʣʢʘ ʝ ʠ ʨʘʟʜʝʣʠʪʝʣʥʘʪʘ ʩʧʦʩʦʙʥʦʩʪ. ʊʝʭʥʠʯʝʩʢʠʪʝ ʩʨʝʜʩʪʚʘ, ʠʟʧʦʣʟʚʘʥʠ ʟʘ 
ʨʘʙʦʪʘ ʚ ʉɺʏ ʜʠʘʧʘʟʦʥ, ʩʘ ʩʲʩ ʩʨʘʚʥʠʪʝʣʥʦ ʛʦʣʝʤʠ ʤʘʩʠ, ʛʘʙʘʨʠʪʠ ʠ ʝʥʝʨʛʠʡʥʘ 
ʢʦʥʩʫʤʘʮʠʷ. 

ʂʨʘʪʢʠʷʪ ʘʥʘʣʠʟ ʥʘ ʧʨʝʜʠʤʩʪʚʘʪʘ ʠ ʥʝʜʦʩʪʘʪʲʮʠʪʝ ʧʨʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʨʘʟ-
ʣʠʯʥʠʪʝ ʦʙʣʘʩʪʠ ʥʘ ʝʣʝʢʪʨʦʤʘʛʥʠʪʥʠʷ ʩʧʝʢʪʲʨ ʚʦʜʠ ʜʦ ʠʟʚʦʜʘ, ʯʝ ʥʘʡ-ʙʦʛʘʪʘ ʠ 
ʨʘʟʥʦʦʙʨʘʟʥʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʚʠʜʘ ʠ ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʠʟʩʣʝʜʚʘʥʠʪʝ ʦʙʝʢʪʠ ʠ 
ʷʚʣʝʥʠʷ ʤʦʞʝ ʜʘ ʩʝ ʧʦʣʫʯʠ ʧʨʠ ʝʜʥʦʚʨʝʤʝʥʥʦʪʦ ʠʟʤʝʨʚʘʥʝ ʥʘ ʚʲʟʤʦʞʥʦ ʧʦʚʝʯʝ 
ʪʝʭʥʠ ʧʘʨʘʤʝʪʨʠ. ʊʦʚʘ ʦʟʥʘʯʘʚʘ ʠʟʤʝʨʚʘʥʝ ʠ ʥʘ ʦʪʨʘʟʝʥʘʪʘ, ʠ ʥʘ ʩʦʙʩʪʚʝʥʘʪʘ 
ʨʘʜʠʘʮʠʷ ʥʘ ʦʙʝʢʪʠʪʝ, ʢʘʢʪʦ ʠ ʥʘ ʩʘʤʘʪʘ ʘʪʤʦʩʬʝʨʘ ʚ ʥʷʢʦʣʢʦ ʩʧʝʢʪʨʘʣʥʠ ʜʠʘʧʘ-
ʟʦʥʘ ʝʜʥʦʚʨʝʤʝʥʥʦ, ʪ.ʝ. ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʤʥʦʛʦʩʧʝʢʪʨʘʣʥʠʷ ʤʝʪʦʜ ʟʘ ʜʠʩʪʘʥ-
ʮʠʦʥʥʦ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʟʝʤʥʠʪʝ ʦʙʨʘʟʫʚʘʥʠʷ, ʦʙʝʢʪʠ ʠ ʷʚʣʝʥʠʷ. 

 ɺʣʠʷʥʠʝ ʥʘ ʘʪʤʦʩʬʝʨʘʪʘ 

ɿʝʤʥʘʪʘ ʘʪʤʦʩʬʝʨʘ ʝ ʠʟʢʣʶʯʠʪʝʣʥʦ ʜʠʥʘʤʠʯʥʘ ʩʨʝʜʘ, ʭʘʨʘʢʪʝʨʠʟʠʨʘʱʘ 
ʩʝ ʩ ʨʝʜʠʮʘ ʦʧʪʠʯʥʠ ʧʘʨʘʤʝʪʨʠ: ʧʨʝʜʘʚʘʪʝʣʥʘ ʬʫʥʢʮʠʷ, ʧʨʦʟʨʘʯʥʦʩʪ, ʦʧʪʠʯʥʘ 
ʜʝʙʝʣʠʥʘ ʠ ʜʨ. ʇʨʠ ʧʨʝʤʠʥʘʚʘʥʝʪʦ ʩʠ ʧʨʝʟ ʘʪʤʦʩʬʝʨʘʪʘ ʝʣʝʢʪʨʦʤʘʛʥʠʪʥʠʪʝ 
ʚʲʣʥʠ, ʢʘʢʚʠʪʦ ʩʘ ʠ ʩʣʲʥʯʝʚʘʪʘ ʨʘʜʠʘʮʠʷ, ʠ ʩʦʙʩʪʚʝʥʦʪʦ ʠʟʣʲʯʚʘʥʝ ʥʘ ɿʝʤʷʪʘ, 
ʩʝ ʪʨʘʥʩʬʦʨʤʠʨʘʪ, ʪ.ʝ. ʧʨʦʤʝʥʷʪ ʩʝ. ʊʘʟʠ ʧʨʦʤʷʥʘ ʩʝ ʜʲʣʞʠ ʥʘ ʧʦʛʣʲʱʘʥʝʪʦ ʥʘ 
ʝʣʝʢʪʨʦʤʘʛʥʠʪʥʠʪʝ ʚʲʣʥʠ ʦʪ ʩʲʜʲʨʞʘʱʠʪʝ ʩʝ ʚ ʘʪʤʦʩʬʝʨʘʪʘ ʛʘʟʦʚʠ ʢʦʤʧʦʥʝʥʪʠ 
ʠ ʘʝʨʦʟʦʣʥʠ ʯʘʩʪʠʮʠ. ɺ ʨʝʟʫʣʪʘʪ ʠʟʣʲʯʚʘʥʝʪʦ ʥʘ ʠʟʩʣʝʜʚʘʥʠʪʝ ʦʙʝʢʪʠ ʦʪʩʣʘʙʚʘ. 
ʆʪ ʜʨʫʛʘ ʩʪʨʘʥʘ, ʚʩʣʝʜʩʪʚʠʝ ʥʘ ʨʘʟʩʝʡʚʘʥʝʪʦ ʠ ʩʦʙʩʪʚʝʥʦʪʦ ʠʟʣʲʯʚʘʥʝ ʥʘ ʩʘʤʘ-

ʪʘ ʘʪʤʦʩʬʝʨʘ ʩʪʘʚʘ ʥʘʩʣʘʛʚʘʥʝ - ʩʫʧʝʨʧʦʟʠʮʠʷ, ʥʘ ʠʟʣʲʯʚʘʥʝʪʦ ʥʘ ʠʟʩʣʝʜʚʘʥʠʷ 
ʦʙʝʢʪ ʠ ʥʘ ʘʪʤʦʩʬʝʨʥʠʷ ʬʦʥ. 

ɺʩʣʝʜʩʪʚʠʝ ʥʘ ʨʘʟʩʝʡʚʘʥʝʪʦ ʚ ʟʝʤʥʘʪʘ ʘʪʤʦʩʬʝʨʘ, ʚ ʩʝʥʟʦʨʘ ʥʘ ʙʦʨʜʘ ʥʘ 
ʂʃɸ ʠʣʠ ʥʘ ʩʘʤʦʣʝʪʥʘʪʘ ʣʘʙʦʨʘʪʦʨʠʷ ʧʦʧʘʜʘ ʨʘʜʠʘʮʠʷ, ʩʚʲʨʟʘʥʘ ʥʝ ʩʘʤʦ ʩʲʩ 
ʩʚʦʡʩʪʚʘʪʘ ʥʘ ʠʟʩʣʝʜʚʘʥʠʷ ʦʙʝʢʪ. ɺ ʨʝʟʫʣʪʘʪ ʥʘ ʨʘʟʩʝʷʥʘʪʘ ʨʘʜʠʘʮʠʷ ʩʝ ʥʘʤʘ-
ʣʷʚʘ ʠ ʢʦʥʪʨʘʩʪʲʪ ʥʘ ʠʟʩʣʝʜʚʘʥʠʷ ʦʙʝʢʪ ʠ ʩʝ ʟʘʪʨʫʜʥʷʚʘ ʨʝʛʠʩʪʨʠʨʘʥʝʪʦ ʥʘ ʧʦ-
ʜʨʝʙʥʠʪʝ ʜʝʪʘʡʣʠ. ʅʦ, ʦʪ ʜʨʫʛʘ ʩʪʨʘʥʘ, ʜʦʩʪʠʛʥʘʣʠʷʪ ʜʦ ʩʝʥʟʦʨʘ ʩʠʛʥʘʣ ʥʦʩʠ 
ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʩʲʩʪʦʷʥʠʝʪʦ ʠ ʥʘ ʩʘʤʘʪʘ ʘʪʤʦʩʬʝʨʘ. 

 

 

ʌʠʛ. 9. ʀʟʤʝʥʝʥʠʝ ʥʘ ʦʧʪʠʯʥʘʪʘ ʜʝʙʝʣʠʥʘ D ʥʘ ʘʪʤʦʩʬʝʨʘʪʘ ʚ ʟʘʚʠʩʠʤʦʩʪ  
ʦʪ ʲʛʲʣʘ ʥʘ ʧʘʜʘʥʝ Ŭ ʥʘ ʩʣʲʥʯʝʚʘʪʘ ʨʘʜʠʘʮʠʷ 
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ʇʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʨʘʟʛʣʝʞʜʘʥʠʷ ʧʨʦʮʝʩ ʦʩʥʦʚʝʥ ʧʘʨʘʤʝʪʲʨ ʥʘ ʘʪʤʦʩʬʝ-
ʨʘʪʘ ʝ ʥʝʡʥʘʪʘ ʦʧʪʠʯʥʘ ʜʝʙʝʣʠʥʘ. ʇʨʠʝʪʦ ʝ ʚʲʚ ʚʝʨʪʠʢʘʣʥʘ ʧʦʩʦʢʘ ʪʷ ʜʘ ʩʝ 
ʥʘʨʠʯʘ ʥʦʨʤʘʣʥʘ ʦʧʪʠʯʥʘ ʜʝʙʝʣʠʥʘ - DN (ʌʠʛ. 9). ɸ ʨʝʘʣʥʘʪʘ ʦʧʪʠʯʥʘ ʜʝʙʝʣʠʥʘ 
DRi ʟʘʚʠʩʠ ʦʪ ʲʛʲʣʘ, ʧʦʜ ʢʦʡʪʦ ʧʦʪʦʢʲʪ ʨʘʜʠʘʮʠʷ ʧʨʝʤʠʥʘʚʘ ʧʨʝʟ ʘʪʤʦʩʬʝʨʥʠʪʝ 
ʩʣʦʝʚʝ. ʊʦʟʠ ʲʛʲʣ ʝ ʥʘʡ-ʛʦʣʷʤ ʩʫʪʨʠʥ ʠ ʚʝʯʝʨ. 

ɺʣʠʷʥʠʝʪʦ ʥʘ ʘʪʤʦʩʬʝʨʘʪʘ ʠʤʘ ʚʘʞʥʦ ʟʥʘʯʝʥʠʝ ʠ ʧʨʠ ʚʠʟʫʘʣʥʠʪʝ ʥʘʙʣʶʜʝ-
ʥʠʷ, ʢʦʠʪʦ ʧʨʘʚʷʪ ʢʦʩʤʦʥʘʚʪʠʪʝ ʦʪ ʙʦʨʜʘ ʥʘ ʦʨʙʠʪʘʣʥʠʪʝ ʩʪʘʥʮʠʠ. 

 

3. ʆʈɹʀʊʀ 

 ʆʢʦʣʦʟʝʤʥʘʪʘ ʦʨʙʠʪʘ ʠ ʝʣʝʤʝʥʪʠʪʝ Ⱬ  

ʆʢʦʣʦʟʝʤʥʘ ʦʨʙʠʪʘ ʝ ʪʨʘʝʢʪʦʨʠʷʪʘ, ʧʦ ʢʦʷʪʦ ʩʝ ʜʚʠʞʘʪ ʦʢʦʣʦ ɿʝʤʷʪʘ ʪʝʣʘ. 
ɿʘ ʜʘ ʩʝ ʜʚʠʞʠ ʝʜʥʦ ʪʷʣʦ ʩ ʧʦʩʪʦʷʥʥʘ ʦʨʙʠʪʘ ʦʢʦʣʦ ɿʝʤʷʪʘ ʝ ʥʝʦʙʭʦʜʠʤʦ ʫʩʢʦʨʝ-
ʥʠʝʪʦ g ʥʘ ʩʚʦʙʦʜʥʦʪʦ ʧʘʜʘʥʝ ʠ ʮʝʥʪʨʦʙʝʞʥʦʪʦ ʫʩʢʦʨʝʥʠʝ ʘʮʙ ʜʘ ʩʘ ʨʘʚʥʠ: 
 

g = ʘʮʙ . 
 

ʄʠʥʠʤʘʣʥʘʪʘ ʥʘʯʘʣʥʘ ʩʢʦʨʦʩʪ, ʢʦʷʪʦ ʪʨʷʙʚʘ ʜʘ ʧʦʣʫʯʠ ʝʜʥʦ ʪʷʣʦ ʟʘ ʜʘ 
ʩʪʘʥʝ ʠʟʢʫʩʪʚʝʥ ʩʧʲʪʥʠʢ ʥʘ ɿʝʤʷʪʘ (ʩʘʪʝʣʠʪ), ʩʝ ʥʘʨʠʯʘ ʧʲʨʚʘ ʢʦʩʤʠʯʝʩʢʘ ʩʢʦ-

ʨʦʩʪ, ʙʝʣʝʞʠ ʩʝ ʩ Iv0, ʠ ʙʣʠʟʦ ʜʦ ʟʝʤʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ ʝ Iv0 å 7,91 km/s. 
ʆʢʦʣʦʟʝʤʥʘʪʘ ʦʨʙʠʪʘ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʩʲʩ ʩʣʝʜʥʠʪʝ ʦʩʥʦʚʥʠ ʝʣʝʤʝʥʪʠ: 

ʥʘʢʣʦʥ, ʘʧʦʛʝʡ, ʧʝʨʠʛʝʡ, ʛʦʣʷʤʘ ʧʦʣʫʦʩ, ʝʢʩʮʝʥʪʨʠʮʠʪʝʪ ʠ ʧʝʨʠʦʜ (ʌʠʛ. 10). 

ʅʘʢʣʦʥʲʪ ʥʘ ʦʨʙʠʪʘʪʘ ʩʝ ʦʧʨʝʜʝʣʷ ʦʪ ʲʛʲʣʘ a, ʢʦʡʪʦ ʨʘʚʥʠʥʘʪʘ ʥʘ ʦʨʙʠ-
ʪʘʪʘ ʩʢʣʶʯʚʘ ʩ ʨʘʚʥʠʥʘʪʘ ʥʘ ʝʢʚʘʪʦʨʘ.  

ɸʧʦʛʝʡ (ɸ) ʝ ʪʦʯʢʘʪʘ ʦʪ ʦʨʙʠʪʘʪʘ, ʥʘʡ-ʦʪʜʘʣʝʯʝʥʘ ʦʪ ʮʝʥʪʲʨʘ ʥʘ ɿʝʤʷʪʘ 

(ʥʘʡ-ʚʠʩʦʢʘʪʘ ʪʦʯʢʘ), ʘ ʧʝʨʠʛʝʡ (ʈ) - ʩʲʦʪʚʝʪʥʦ ʥʘʡ-ʙʣʠʟʢʘʪʘ (ʥʘʡ-ʥʠʩʢʘʪʘ). 
 

 

ʌʠʛ. 10. ɽʣʝʤʝʥʪʠ ʥʘ ʦʢʦʣʦʟʝʤʥʘʪʘ ʦʨʙʠʪʘ 



 28 

ɻʦʣʷʤʘʪʘ ʧʦʣʫʦʩ ʥʘ ʦʨʙʠʪʘʪʘ ʦʧʨʝʜʝʣʷ ʜʲʣʞʠʥʘʪʘ Ⱬ, ʘ ʬʦʨʤʘʪʘ Ⱬ ʩʝ ʦʧʨʝ-
ʜʝʣʷ ʦʪ ʝʢʩʮʝʥʪʨʠʮʠʪʝʪʘ e. ɺ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʝʢʩʮʝʥʪʨʠʮʠʪʝʪʘ ʦʨʙʠʪʠʪʝ ʙʠʚʘʪ 
ʯʝʪʠʨʠ ʚʠʜʘ: 

I) ʢʨʲʛʦʚʘ - ʧʨʠ e = 0; 

II) ʝʣʠʧʪʠʯʥʘ - ʧʨʠ e < 1; 

III) ʧʘʨʘʙʦʣʠʯʥʘ - ʧʨʠ e = 1; 

IV) ʭʠʧʝʨʙʦʣʠʯʥʘ - ʧʨʠ e > 1. 

ʆʨʙʠʪʠʪʝ ʦʪ I ʠ II ʚʠʜ ʩʘ ʟʘʪʚʦʨʝʥʠ, ʘ ʦʪ III ʠ IV ʚʠʜ - ʦʪʚʦʨʝʥʠ. ɺ 
ʜʠʩʪʘʥʮʠʦʥʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʥʘ ɿʝʤʷʪʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʂʃɸ, ʜʚʠʞʝʱʠ ʩʝ ʧʦ ʟʘʪʚʦ-
ʨʝʥʠ ʦʨʙʠʪʠ. 

ɺʨʝʤʝʪʦ ʟʘ ʝʜʥʘ ʧʲʣʥʘ ʦʙʠʢʦʣʢʘ ʧʨʠ ʟʘʪʚʦʨʝʥʠʪʝ ʦʨʙʠʪʠ ʝ ʧʝʨʠʦʜʲʪ ʊ ʥʘ 
ʦʨʙʠʪʘʪʘ: 

ʊʨʘʩʝ ʩʝ ʥʘʨʠʯʘ ʧʨʦʝʢʮʠʷʪʘ ʥʘ ʦʨʙʠʪʘʪʘ ʥʘ ʂʃɸ ʚʲʨʭʫ ʟʝʤʥʘʪʘ ʧʦ-
ʚʲʨʭʥʦʩʪ. 

 ʆʨʙʠʪʠ ʟʘ ʜʠʩʪʘʥʮʠʦʥʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʥʘ ɿʝʤʷʪʘ 

ʆʢʦʣʦʟʝʤʥʠʪʝ ʦʨʙʠʪʠ ʩʝ ʥʘʨʠʯʘʪ ʛʝʦʮʝʥʪʨʠʯʥʠ. ʉʲʱʝʩʪʚʫʚʘʪ ʨʝʜʠʮʘ 
ʨʘʟʣʠʯʥʠ ʚʠʜʦʚʝ ʦʨʙʠʪʠ, ʫʜʦʚʣʝʪʚʦʨʷʚʘʱʠ ʨʘʟʣʠʯʥʠ ʠʟʠʩʢʚʘʥʠʷ ʟʘ ʜʠʩʪʘʥ-
ʮʠʦʥʥʦ ʥʘʙʣʶʜʝʥʠʝ ʥʘ ɿʝʤʷʪʘ. ɺ ʥʘʡ-ʦʙʱʠ ʣʠʥʠʠ ʪʝʟʠ ʠʟʠʟʩʢʚʘʥʠʷ ʩʘ: 

¶ ʛʘʨʘʥʪʠʨʘʥʝ ʥʘ ʝʜʥʘʢʚʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʘ ʨʘʟʜʝʣʠʪʝʣʥʘ ʩʧʦʩʦʙʥʦʩʪ ʠ 
ʝʜʥʘʢʚʘ ʛʦʣʝʤʠʥʘ ʥʘ ʠʟʩʣʝʜʚʘʥʠʷ ʫʯʘʩʪʲʢ ʦʪ ʟʝʤʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ ʟʘ 
ʨʘʟʣʠʯʥʠ ʛʝʦʛʨʘʬʩʢʠ ʦʙʣʘʩʪʠ;  

¶ ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʩʣʘʙʠ ʠʟʤʝʥʝʥʠʷ ʥʘ ʦʩʚʝʪʝʥʦʩʪʪʘ ʥʘ ʉʣʲʥʮʝʪʦ ʧʦ ʮʷ-
ʣʦʪʦ ʪʨʘʩʝ ʥʘ ʂʃɸ; 

¶ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʩʥʠʤʢʠ ʦʪ ʮʷʣʘʪʘ ʟʝʤʥʘ ʧʦʚʲʨʭʥʦʩʪ ʟʘ ʤʠʥʠʤʘʣʥʦ 
ʚʨʝʤʝ;  

¶ ʧʦʩʪʠʛʘʥʝ ʥʘ ʛʣʦʙʘʣʝʥ ʦʙʟʦʨ ʥʘ ʮʷʣʘʪʘ ɿʝʤʷ;  

¶ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʧʨʝʢʲʩʥʘʪʦʩʪ ʥʘ ʠʟʩʣʝʜʚʘʥʠʷʪʘ. 
 

ʀʟʠʩʢʚʘʥʝʪʦ ʟʘ ʝʜʥʘʢʚʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʘ ʨʘʟʜʝʣʠʪʝʣʥʘ ʩʧʦʩʦʙʥʦʩʪ ʤʦʞʝ 
ʜʘ ʩʝ ʫʜʦʚʣʝʪʚʦʨʠ ʧʨʠ ʢʨʲʛʦʚʘ ʦʨʙʠʪʘ ʥʘ ʂʃɸ. ʇʨʠ ʥʝʷ ʚʠʩʦʯʠʥʘʪʘ ʅ ʥʘ ʂʃɸ ʥʘʜ 
ʟʝʤʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ ʱʝ ʙʲʜʝ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʩʪʦʷʥʥʘ, ʢʦʝʪʦ ʧʨʠ ʜʘʜʝʥʘ ʠʟʤʝʨ-
ʚʘʪʝʣʥʘ ʘʧʘʨʘʪʫʨʘ ʥʘ ʙʦʨʜʘ ʥʘ ʂʃɸ ʱʝ ʦʩʠʛʫʨʷʚʘ ʝʜʥʘʢʲʚ ʤʘʱʘʙ ʥʘ ʧʦʣʫ-
ʯʘʚʘʥʠʪʝ ʩʥʠʤʢʠ ʠ ʝʜʥʘʢʚʘ ʛʦʣʝʤʠʥʘ ʥʘ ʦʙʟʦʨʘ. 

ɺʪʦʨʦʪʦ ʠʟʠʩʢʚʘʥʝ - ʧʨʘʢʪʠʯʝʩʢʠ ʝʜʥʘʢʚʘ ʦʩʚʝʪʝʥʦʩʪ ʧʦ ʮʷʣʦʪʦ ʪʨʘʩʝ, 
ʤʦʞʝ ʜʘ ʩʝ ʦʩʲʱʝʩʪʚʠ ʧʨʠ ʩʣʲʥʯʝʚʦʩʠʥʭʨʦʥʥʘ ʦʨʙʠʪʘ ʥʘ ʂʃɸ. ʇʨʠ ʪʘʢʘʚʘ ʦʨʙʠʪʘ 
ʨʘʚʥʠʥʘʪʘ Ⱬ ʟʘʧʘʟʚʘ ʧʦʩʪʦʷʥʝʥ ʲʛʲʣ ʩʧʨʷʤʦ ʧʦʩʦʢʘʪʘ ʢʲʤ ʉʣʲʥʮʝʪʦ ʠ ʩʝ ʛʘʨʘʥ-
ʪʠʨʘʪ ʝʜʥʘʢʚʠ ʫʩʣʦʚʠʷ ʥʘ ʦʩʚʝʪʝʥʦʩʪ. ʄʥʦʛʦ ʚʘʞʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʩʣʲʥʯʝʚʦ-
ʩʠʥʭʨʦʥʥʘʪʘ ʦʨʙʠʪʘ ʝ, ʯʝ ʧʨʠ ʧʨʝʤʠʥʘʚʘʥʝʪʦ ʥʘ ʂʃɸ ʥʘʜ ʜʘʜʝʥʘ ʧʨʦʠʟʚʦʣʥʘ 
ʪʦʯʢʘ ʦʪ ʟʝʤʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ ʤʝʩʪʥʦʪʦ ʩʣʲʥʯʝʚʦ ʚʨʝʤʝ ʝ ʚʠʥʘʛʠ ʝʜʥʦ ʠ ʩʲʱʦ, ʢʘ-
ʪʦ ʟʘʚʠʩʠ ʩʘʤʦ ʦʪ ʚʨʝʤʝʪʦ ʥʘ ʠʟʚʝʞʜʘʥʝ ʥʘ ʂʃɸ ʚ ʦʢʦʣʦʟʝʤʥʘ ʦʨʙʠʪʘ. 

ʇʦʩʪʠʛʘʥʝʪʦ ʥʘ ʧʨʘʢʪʠʯʝʩʢʠ ʛʣʦʙʘʣʝʥ ʦʙʟʦʨ ʥʘ ʮʷʣʘʪʘ ʟʝʤʥʘ ʧʦʚʲʨʭʥʦʩʪ 
ʝ ʚʲʟʤʦʞʥʦ ʧʨʠ ʢʚʘʟʠʧʦʣʷʨʥʘ ʦʨʙʠʪʘ ʥʘ ʂʃɸ ʩ ʥʘʢʣʦʥ Ŭ å ˊ/2. 

ʆʯʝʚʠʜʥʦ ʝ, ʯʝ ʟʘ ʫʜʦʚʣʝʪʚʦʨʷʚʘʥʝ ʥʘ ʪʝʟʠ ʫʩʣʦʚʠʷ ʦʧʪʠʤʘʣʥʘ ʦʨʙʠʪʘ ʥʘ 
ʂʃɸ ʟʘ ʜʠʩʪʘʥʮʠʦʥʥʦ ʥʘʙʣʶʜʝʥʠʝ ʥʘ ɿʝʤʷʪʘ ʝ ʢʨʲʛʦʚʘʪʘ ʩʣʲʥʯʝʚʦ-
ʩʠʥʭʨʦʥʥʘ ʢʚʘʟʠʛʝʦʩʠʥʭʨʦʥʥʘ ʦʨʙʠʪʘ. ʋʩʣʦʚʠʝʪʦ ʟʘ ʥʝʧʨʝʢʲʩʥʘʪʦʩʪ ʥʘ ʠʟ-
ʩʣʝʜʚʘʥʠʷʪʘ ʤʦʞʝ ʜʘ ʩʝ ʫʜʦʚʣʝʪʚʦʨʠ ʦʪ ʢʦʩʤʠʯʝʩʢʠ ʩʠʩʪʝʤʠ, ʩʲʩʪʦʷʱʠ ʩʝ ʦʪ n 
ʥʘ ʙʨʦʡ ʂʃɸ. 

ɼʨʫʛʠʷʪ ʚʠʜ ʦʨʙʠʪʘ ʟʘ ʜʠʩʪʘʥʮʠʦʥʥʦ ʥʘʙʣʶʜʝʥʠʝ ʥʘ ɿʝʤʷʪʘ ʝ ʛʝʦ-
ʩʪʘʮʠʦʥʘʨʥʘʪʘ ʦʨʙʠʪʘ. 
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ʂʨʲʛʦʚʠ ʦʨʙʠʪʠ, ʧʝʨʠʦʜʲʪ ʥʘ ʢʦʠʪʦ ʝ ʨʘʚʝʥ ʥʘ ʝʜʥʦ ʜʝʥʦʥʦʱʠʝ (ʊ å 24 h), 
ʩʝ ʥʘʨʠʯʘʪ ʛʝʦʩʠʥʭʨʦʥʥʠ. ɸʢʦ ʪʝʭʥʠʪʝ ʨʘʚʥʠʥʠ ʩʲʚʧʘʜʘʪ ʩ ʨʘʚʥʠʥʘʪʘ ʥʘ ʟʝʤʥʠʷ 
ʝʢʚʘʪʦʨ ʠ ʧʦʩʦʢʘʪʘ ʥʘ ʜʚʠʞʝʥʠʝ ʥʘ ʂʃɸ ʩʲʚʧʘʜʘ ʩ ʧʦʩʦʢʘʪʘ ʥʘ ʚʲʨʪʝʥʝ ʥʘ 
ɿʝʤʷʪʘ, ʦʨʙʠʪʠʪʝ ʩʘ ʛʝʦʩʪʘʮʠʦʥʘʨʥʠ. ʇʦʨʘʜʠ ʨʘʚʝʥʩʪʚʦʪʦ ʥʘ ʲʛʣʦʚʘʪʘ ʩʢʦʨʦʩʪ 
ʥʘ ʩʘʪʝʣʠʪ, ʜʚʠʞʝʱ ʩʝ ʧʦ ʪʘʢʘʚʘ ʦʨʙʠʪʘ, ʩ ʲʛʣʦʚʘʪʘ ʩʢʦʨʦʩʪ ʥʘ ʚʲʨʪʝʥʝ ʥʘ 
ɿʝʤʷʪʘ, ʪʦʡ ʥʘ ʧʨʘʢʪʠʢʘ Ăʚʠʩʠñ ʥʘʜ ʝʜʥʘ ʠ ʩʲʱʘ ʪʦʯʢʘ ʦʪ ʥʝʷ. ɻʝʦʩʪʘʮʠʦʥʘʨʥʠʷʪ 
ʩʘʪʝʣʠʪ ʩʝ ʚʠʞʜʘ ʚ ʟʝʥʠʪ ʩʘʤʦ ʦʪ ʝʢʚʘʪʦʨʘ. 

ɺ ʨʝʘʣʥʠ ʫʩʣʦʚʠʷ ʠʜʝʘʣʥʠ ʛʝʦʩʪʘʮʠʦʥʘʨʥʠ ʦʨʙʠʪʠ ʥʝ ʩʲʱʝʩʪʚʫʚʘʪ ʠ 
ʟʘʪʦʚʘ ʦʨʙʠʪʘʣʥʠʪʝ ʧʘʨʘʤʝʪʨʠ ʥʘ ʛʝʦʩʪʘʮʠʦʥʘʨʥʠʪʝ ʩʘʪʝʣʠʪʠ ʩʘ ʙʣʠʟʢʠ ʜʦ 
ʠʜʝʘʣʥʠʪʝ. ʆʪ ʪʘʢʲʚ ʩʘʪʝʣʠʪ ʥʘ ʨʝʘʣʥʘ ʦʨʙʠʪʘ ʩ ʚʠʩʦʯʠʥʘ H å 35 800 km ɿʝʤʷʪʘ 
ʩʝ ʚʠʞʜʘ ʧʦʜ ʲʛʲʣ ʦʢʦʣʦ 17Á, ʢʦʝʪʦ ʧʨʘʚʠ ʚʲʟʤʦʞʥʦ ʥʘʙʣʶʜʝʥʠʝ ʠ ʦʩʲʱʝʩʪʚʷ-
ʚʘʥʝ ʥʘ ʜʠʨʝʢʪʥʘ ʨʘʜʠʦʚʨʲʟʢʘ ʥʘ ʪʝʨʠʪʦʨʠʷ ʦʪ ʟʝʤʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ, ʧʣʦʱʪʘ ʥʘ 
ʢʦʷʪʦ ʝ ʨʘʚʥʘ ʧʨʠʙʣʠʟʠʪʝʣʥʦ ʥʘ 1/3 ʦʪ ʧʦʚʲʨʭʥʦʩʪʪʘ ʥʘ ʮʷʣʘʪʘ ɿʝʤʷ. ʊʨʠ ʛʝʦ-
ʩʪʘʮʠʦʥʘʨʥʠ ʩʘʪʝʣʠʪʘ, ʨʘʟʧʦʣʦʞʝʥʠ ʥʘʜ ʝʢʚʘʪʦʨʘ ʝʜʠʥ ʩʧʨʷʤʦ ʜʨʫʛ ʥʘ ʲʛʣʠ ʧʦ 
120Á (ʌʠʛ. 11), ʤʦʛʘʪ ʜʘ ʦʩʠʛʫʨʷʪ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʧʨʝʢʲʩʥʘʪ ʦʙʟʦʨ ʥʘ ʮʷʣʘʪʘ ɿʝʤʷ 
ʚ ʜʠʘʧʘʟʦʥʘ ʥʘ ʛʝʦʛʨʘʬʩʢʠ ʰʠʨʠʥʠ ʦʪ ű = +65Á ʜʦ ű = ï65Á, ʤʘʢʘʨ ʠ ʩ ʧʦ-ʥʠʩʢʘ 
ʧʨʦʩʪʨʘʥʩʪʚʝʥʘ ʨʘʟʜʝʣʠʪʝʣʥʘ ʩʧʦʩʦʙʥʦʩʪ ʧʦʨʘʜʠ ʛʦʣʷʤʘʪʘ ʚʠʩʦʯʠʥʘ. ʆʩʦʙʝʥʦ 
ʜʦʙʨʝ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʝʢʚʘʪʦʨʠʘʣʥʠʪʝ ʠ ʩʨʝʜʥʠʪʝ ʰʠʨʠʥʠ. ɺʠʩʦʢʠʪʝ ʩʝʚʝʨʥʠ ʠ 
ʶʞʥʠ ʛʝʦʛʨʘʬʩʢʠ ʰʠʨʠʥʠ (ű = 50Á õ ű = 60Á) ʩʘ ʧʦ-ʤʘʣʢʦ ʫʜʦʙʥʠ ʟʘ ʥʘʙʣʶʜʝʥʠʝ 
ʦʪ ʛʝʦʩʪʘʮʠʦʥʘʨʥʘ ʦʨʙʠʪʘ, ʥʦ ʠ ʚ ʪʝʟʠ ʩʣʫʯʘʠ ʦʪ ʥʝʷ ʜʦʙʨʝ ʩʝ ʟʘʙʝʣʷʟʚʘʪ 
ʝʜʨʦʤʘʱʘʙʥʠ ʦʙʝʢʪʠ ʠ ʷʚʣʝʥʠʷ. 

ʇʦʨʘʜʠ ʦʪʥʦʩʠʪʝʣʥʘʪʘ ʩʠ ʥʝʧʦʜʚʠʞʥʦʩʪ ʩʧʨʷʤʦ ʟʝʤʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ ʂʃɸ 
ʥʘ ʛʝʦʩʪʘʮʠʦʥʘʨʥʠ ʦʨʙʠʪʠ ʩʘ ʤʥʦʛʦ ʫʜʦʙʥʠ ʟʘ ʥʘʙʣʶʜʝʥʠʝ ʥʘ ʚʩʷʢʘʢʚʠ ʛʝʦʬʠ-
ʟʠʯʥʠ ʧʨʦʮʝʩʠ ʠ ʷʚʣʝʥʠʷ. ʊʝ ʤʦʛʘʪ ʜʘ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʠ ʠʟʩʣʝʜʚʘʪ ʧʨʘʢʪʠʯʝʩʢʠ 
ʥʝʦʛʨʘʥʠʯʝʥʦ ʜʲʣʛʦ ʚʨʝʤʝ ï ʤʝʩʝʮʠ ʠ ʛʦʜʠʥʠ.  

 

 
 

ʌʠʛ. 11. ʇʨʘʢʪʠʯʝʩʢʠ ʧʲʣʝʥ ʦʙʟʦʨ ʥʘ ɿʝʤʷʪʘ ʯʨʝʟ  
ʪʨʠ ʛʝʦʩʪʘʮʠʦʥʘʨʥʠ ʩʘʪʝʣʠʪʘ ʥʘʜ ʝʢʚʘʪʦʨʘ 
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ʅʝʤʘʣʦʚʘʞʥʦ ʧʨʝʜʠʤʩʪʚʦ ʥʘ ʛʝʦʩʪʘʮʠʦʥʘʨʥʠʪʝ ʦʨʙʠʪʠ ʝ, ʯʝ ʫʧʨʘʚʣʝʥʠʝʪʦ 
ʠ ʧʨʠʝʤʘʥʝʪʦ ʥʘ ʜʘʥʥʠ ʦʪ ʩʘʪʝʣʠʪʠ ʥʘ ʪʘʢʠʚʘ ʦʨʙʠʪʠ ʩʪʘʚʘ ʦʪ ʝʜʥʘ ʝʜʠʥʩʪʚʝʥʘ 
ʥʘʟʝʤʥʘ ʩʪʘʥʮʠʷ, ʧʨʠ ʪʦʚʘ ʩ ʥʝʧʦʜʚʠʞʥʠ ʘʥʪʝʥʥʠ ʩʠʩʪʝʤʠ. ʅʝʜʦʩʪʘʪʲʢ ʝ ʦʪʩʣʘʙ-
ʚʘʥʝʪʦ ʥʘ ʨʘʜʠʦʩʠʛʥʘʣʘ ʧʦʨʘʜʠ ʛʦʣʝʤʠʪʝ ʨʘʟʩʪʦʷʥʠʷ, ʢʦʝʪʦ ʥʘʣʘʛʘ ʨʘʜʠʦ-
ʧʨʝʜʘʚʘʪʝʣʥʘ ʘʧʘʨʘʪʫʨʘ ʩ ʧʦ-ʚʠʩʦʢʘ ʤʦʱʥʦʩʪ ʠ ʧʨʠʝʤʥʠ ʘʥʪʝʥʠ ʩ ʧʦ-ʛʦʣʝʤʠ 
ʨʘʟʤʝʨʠ. ʂʘʪʦ ʥʝʜʦʩʪʘʪʲʮʠ ʥʘ ʛʝʦʩʪʘʮʠʦʥʘʨʥʠʪʝ ʦʨʙʠʪʠ ʤʦʛʘʪ ʜʘ ʩʝ ʧʦʩʦʯʘʪ ʠ 
ʩʨʘʚʥʠʪʝʣʥʦ ʥʠʩʢʘʪʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʘ ʨʘʟʜʝʣʠʪʝʣʥʘ ʩʧʦʩʦʙʥʦʩʪ ʧʨʠ ʥʘʙʣʶʜʝʥʠʝ 
ʥʘ ɿʝʤʷʪʘ, ʧʦ-ʪʨʫʜʥʦʪʦ ʠ ʩʲʦʪʚʝʪʥʦ ʧʦ-ʩʢʲʧʦʩʪʨʫʚʘʱʦ ʠʟʚʝʞʜʘʥʝ ʥʘ ʂʃɸ ʥʘ 
ʪʘʢʠʚʘ ʦʨʙʠʪʠ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʧʝʨʠʦʜʠʯʥʠ ʢʦʨʝʢʮʠʠ ʥʘ ʦʨʙʠʪʠʪʝ. 

 

4. ɸɽʈʆʂʆʉʄʀʏɽʉʂʀ ʃɽʊɸʊɽʃʅʀ ɸʇɸʈɸʊʀ  

 ʂʣʘʩʠʬʠʢʘʮʠʷ 

ɸʝʨʦʢʦʩʤʠʯʝʩʢʠʪʝ ʣʝʪʘʪʝʣʥʠ ʘʧʘʨʘʪʠ ʤʦʛʘʪ ʜʘ ʩʝ ʢʣʘʩʠʬʠʮʠʨʘʪ ʧʦ ʨʘʟ-
ʣʠʯʥʠ ʢʨʠʪʝʨʠʠ. ɽʜʠʥ ʦʪ ʢʨʠʪʝʨʠʠʪʝ ʟʘ ʢʣʘʩʠʬʠʢʘʮʠʷ ʥʘ ʣʝʪʘʪʝʣʥʠ ʘʧʘʨʘʪʠ ʝ 
ʤʷʩʪʦʪʦ ʥʘ ʝʢʩʧʣʦʘʪʘʮʠʷʪʘ ʠʤ ʥʘʜ ʟʝʤʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ, ʪ.ʝ. ʚʠʩʦʯʠʥʥʠʷʪ 
ʜʠʘʧʘʟʦʥ. ʉʧʦʨʝʜ ʪʦʟʠ ʢʨʠʪʝʨʠʡ ʣʝʪʘʪʝʣʥʠʪʝ ʘʧʘʨʘʪʠ ʤʦʛʘʪ ʜʘ ʩʝ ʨʘʟʜʝʣʷʪ ʥʘ 
ʘʚʠʘʮʠʦʥʥʠ ʠ ʢʦʩʤʠʯʝʩʢʠ. 

ɸʚʠʘʮʠʦʥʥʠʪʝ ʣʝʪʘʪʝʣʥʠ ʘʧʘʨʘʪʠ, ʥʘʨʠʯʘʥʠ ʦʱʝ ʠ ʘʚʠʦʩʨʝʜʩʪʚʘ ʠʣʠ 
ʘʝʨʦʩʨʝʜʩʪʚʘ, ʩʘ ʘʝʨʦʩʪʘʪʠ, ʩʘʤʦʣʝʪʠ, ʚʝʨʪʦʣʝʪʠ ʠ ʙʝʟʧʠʣʦʪʥʠ ʩʘʤʦʣʝʪʠ, ʢʦʠʪʦ 
ʤʦʛʘʪ ʜʘ ʣʝʪʷʪ ʥʘ ʚʠʩʦʯʠʥʠ ʦʪ ʥʷʢʦʣʢʦ ʜʝʩʝʪʢʠ ʤʝʪʨʘ ʜʦ ʦʢʦʣʦ 15 km ʥʘʜ ʟʝʤʥʘʪʘ 
ʧʦʚʲʨʭʥʦʩʪ. 

ʉʧʦʨʝʜ ʪʦʚʘ ʜʘʣʠ ʩʘ ʧʦ-ʣʝʢʠ ʠʣʠ ʧʦ-ʪʝʞʢʠ ʦʪ ʚʲʟʜʫʭʘ ʥʘʡ-ʦʙʱʦ ʣʝʪʘʪʝʣ-
ʥʠʪʝ ʘʧʘʨʘʪʠ (ʃɸ) ʤʦʛʘʪ ʜʘ ʩʝ ʧʦʜʨʘʟʜʝʣʷʪ ʥʘ: 

 

¶ ʧʦ-ʣʝʢʠ ʦʪ ʚʲʟʜʫʭʘ ï ʙʘʣʦʥʠ, ʘʝʨʦʩʪʘʪʠ, ʜʠʨʠʞʘʙʣʠ; 

¶ ʧʦ-ʪʝʞʢʠ ʦʪ ʚʲʟʜʫʭʘ ï ʩʘʤʦʣʝʪʠ, ʚʝʨʪʦʣʝʪʠ, ʙʝʟʧʠʣʦʪʥʠ ʩʘʤʦʣʝʪʠ. 
 

ʆʪ ʜʨʫʛʘ ʩʪʨʘʥʘ, ʪʝʟʠ ʣʝʪʘʪʝʣʥʠ ʘʧʘʨʘʪʠ ʤʦʛʘʪ ʜʘ ʜʝʡʩʪʚʘʪ ʚ ʘʚʪʦʤʘʪʠʯʝʥ 
(ʙʝʟʧʠʣʦʪʝʥ) ʨʝʞʠʤ ʠʣʠ ʚ ʧʠʣʦʪʠʨʫʝʤ ʨʝʞʠʤ. ɹʝʟʧʠʣʦʪʥʠʷʪ ʨʝʞʠʤ ʩʝ ʦʩʲ-
ʱʝʩʪʚʷʚʘ ʠʣʠ ʯʨʝʟ ʜʠʩʪʘʥʮʠʦʥʥʦ ʨʘʜʠʦʫʧʨʘʚʣʝʥʠʝ ʠʣʠ ʯʨʝʟ ʙʦʨʜʦʚʠ ʢʦʤʧʶʪʲʨ. 

ʂʦʩʤʠʯʝʩʢʠʪʝ ʣʝʪʘʪʝʣʥʠ ʘʧʘʨʘʪʠ (ʂʃɸ) ʩʘ ʧʨʝʜʥʘʟʥʘʯʝʥʠ ʟʘ ʠʟʧʲʣ-
ʥʝʥʠʝ ʥʘ ʮʝʣʝʚʠ ʟʘʜʘʯʠ ʚ ʂʦʩʤʦʩʘ. ʆʪ ʩʚʦʷ ʩʪʨʘʥʘ ʪʝ ʙʠʚʘʪ: ʂʃɸ ʟʘ ʦʢʦʣʦ-
ʟʝʤʥʦʪʦ ʢʦʩʤʠʯʝʩʢʦ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʂʃɸ ʟʘ ʤʝʞʜʫʧʣʘʥʝʪʥʦʪʦ ʢʦʩʤʠʯʝʩʢʦ ʧʨʦ-
ʩʪʨʘʥʩʪʚʦ, ʢʦʩʤʠʯʝʩʢʠ ʩʦʚʘʣʢʠ, ʩʘʪʝʣʠʪʠ ʠ ʪ.ʥ. ʉʲʱʝʩʪʚʫʚʘʪ ʠ ʜʨʫʛʠ ʢʣʘʩʠ-
ʬʠʢʘʮʠʠ ʠ ʦʧʨʝʜʝʣʝʥʠʷ, ʥʘʧʨʠʤʝʨ ʟʘ ʙʣʠʟʢʠʷ ʂʦʩʤʦʩ, ʟʘ ʜʘʣʝʯʥʠʷ ʂʦʩʤʦʩ ʠ ʪ.ʥ.  

ʇʦ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝʪʦ ʩʠ ʢʦʩʤʠʯʝʩʢʠʪʝ ʣʝʪʘʪʝʣʥʠ ʘʧʘʨʘʪʠ ʙʠʚʘʪ: 
 

¶ ʨʘʢʝʪʠ-ʥʦʩʠʪʝʣʠ (ʈʅ); 

¶ ʛʝʦʬʠʟʠʯʥʠ ʨʘʢʝʪʠ; 

¶ ʩʘʪʝʣʠʪʠ ʠʣʠ ʠʟʢʫʩʪʚʝʥʠ ʩʧʲʪʥʠʮʠ ʥʘ ɿʝʤʷʪʘ; 

¶ ʢʦʩʤʠʯʝʩʢʠ ʢʦʨʘʙʠ (ʂʂ); 

¶ ʦʨʙʠʪʘʣʥʠ ʩʪʘʥʮʠʠ (ʆʉ); 

¶ ʤʝʞʜʫʧʣʘʥʝʪʥʠ (ʘʚʪʦʤʘʪʠʯʥʠ ʤʝʞʜʫʧʣʘʥʝʪʥʠ ʩʪʘʥʮʠʠ). 
 

ʆʪ ʩʚʦʷ ʩʪʨʘʥʘ ʢʦʩʤʠʯʝʩʢʠʪʝ ʢʦʨʘʙʠ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ: ʧʠʣʦʪʠʨʘʥʠ (ʇʂʂ) ʠʣʠ 
ʘʚʪʦʤʘʪʠʯʥʠ, ʟʘ ʝʜʥʦʢʨʘʪʥʦ ʠʟʧʦʣʟʚʘʥʝ ʠʣʠ ʟʘ ʤʥʦʛʦʢʨʘʪʥʦ ʠʟʧʦʣʟʚʘʥʝ, ʟʘ ʪʨʘʥ-
ʩʧʦʨʪʠʨʘʥʝ ʥʘ ʢʦʩʤʦʥʘʚʪʠ (ʪʨʘʥʩʧʦʨʪʥʠ ʢʦʨʘʙʠ) ʠʣʠ ʥʘ ʪʦʚʘʨʠ (ʪʦʚʘʨʥʠ ʢʦʨʘʙʠ).  

ɺ ʩʣʝʜʚʘʱʠʪʝ ʪʦʯʢʠ ʩʝ ʜʘʚʘ ʦʙʱʘ ʧʨʝʜʩʪʘʚʘ ʟʘ ʘʝʨʦʢʦʩʤʠʯʝʩʢʠʪʝ ʣʝʪʘ-
ʪʝʣʥʠ ʘʧʘʨʘʪʠ, ʠʟʧʦʣʟʚʘʥʠ ʟʘ ʜʠʩʪʘʥʮʠʦʥʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʥʘ ɿʝʤʷʪʘ. 
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ʊʠʧʠʯʝʥ ʧʨʝʜʩʪʘʚʠʪʝʣ ʥʘ ʣʝʪʘʪʝʣʥʦ ʘʝʨʦʩʨʝʜʩʪʚʦ, ʧʦ-ʣʝʢʦ ʦʪ ʚʲʟʜʫʭʘ, ʝ 
ʘʝʨʦʩʪʘʪʲʪ. ʊʦʡ ʧʨʝʜʩʪʘʚʣʷʚʘ ʦʛʨʦʤʝʥ ʙʘʣʦʥ ʦʪ ʥʝʧʨʦʥʠʮʘʝʤʘ ʟʘ ʛʘʟʦʚʝ ʤʘʪʝ-
ʨʠʷ, ʥʘʧʲʣʥʝʥ ʩ ʪʦʧʲʣ ʚʲʟʜʫʭ ʠʣʠ ʩ ʣʝʢ ʛʘʟ ï ʚʦʜʦʨʦʜ, ʭʝʣʠʡ ʠ ʜʨ. ʇʲʨʚʠʷʪ ʘʝʨʦ-
ʩʪʘʪ, ʢʦʡʪʦ ʥʘ 4 ʶʥʠ 1783 ʛ. ʩʝ ʠʟʜʠʛʥʘʣ ʟʘ ʢʨʘʪʢʦ ʚ ʥʝʙʝʪʦ ʥʘʜ ʃʠʦʥ, ʝ ʧʦʩʪʨʦʝʥ 
ʦʪ ʙʨʘʪʷʪʘ ɾʦʟʝʬ ʠ ɽʪʠʝʥ ʄʦʥʛʦʣʬʠʝ. ʉʪʦʪʠʥʘ ʛʦʜʠʥʠ ʩʣʝʜ ʧʲʨʚʠʷ ʩʠ ʧʦʣʝʪ 
aʝʨʦʩʪʘʪʲʪ ʙʠʣ ʠʟʧʦʣʟʚʘʥ ʠ ʟʘ ʥʘʫʯʥʠ ʮʝʣʠ. ʇʨʝʟ 1887 ʛ. ʨʫʩʢʠʷʪ ʫʯʝʥ ɼʤʠʪʨʠʡ 
ʄʝʥʜʝʣʝʝʚ ʩʝ ʠʟʜʠʛʥʘʣ ʩ ʘʝʨʦʩʪʘʪ, ʟʘ ʜʘ ʥʘʙʣʶʜʘʚʘ ʩʣʲʥʯʝʚʦʪʦ ʟʘʪʲʤʥʝʥʠʝ. 

ɼʥʝʩ ʧʦʛʣʝʜʠʪʝ ʥʘ ʩʧʝʮʠʘʣʠʩʪʠʪʝ ʦʪʥʦʚʦ ʩʝ ʦʙʨʲʱʘʪ ʢʲʤ ʘʝʨʦʩʪʘʪʠʪʝ, 
ʟʘʱʦʪʦ ʪʝ ʩʘ ʩʨʘʚʥʠʪʝʣʥʦ ʝʚʪʠʥʠ ʠ ʠʢʦʥʦʤʠʯʥʠ ʣʝʪʘʪʝʣʥʠ ʘʧʘʨʘʪʠ, ʠʤʘʱʠ ʠ ʝʢʦ-
ʣʦʛʠʯʥʠ ʧʨʝʜʠʤʩʪʚʘ, ʪʲʡ ʢʘʪʦ ʥʝ ʟʘʤʲʨʩʷʚʘʪ ʘʪʤʦʩʬʝʨʘʪʘ. 

ɺ ʤʠʥʘʣʦʪʦ ʠʟʧʦʣʟʚʘʥʠ ʧʨʝʜʠʤʥʦ ʟʘ ʚʦʝʥʥʠ ʮʝʣʠ, ʜʥʝʩ ʘʝʨʦʩʪʘʪʠʪʝ ʩʘ 
ʪʚʲʨʜʝ ʮʝʣʝʩʲʦʙʨʘʟʥʠ ʟʘ ʜʠʩʪʘʥʮʠʦʥʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʥʘ ɿʝʤʷʪʘ ʠ ʧʨʝʜʠ ʚʩʠʯʢʦ 
ʟʘ ʝʢʦʣʦʛʠʯʝʥ ʤʦʥʠʪʦʨʠʥʛ. ʏʨʝʟ ʘʝʨʦʩʪʘʪʥʠ ʢʦʤʧʣʝʢʩʠ, ʦʢʦʤʧʣʝʢʪʦʚʘʥʠ ʩʲʩ 
ʩʲʦʪʚʝʪʥʘ ʘʧʘʨʘʪʫʨʘ ʠ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ ʩʨʝʜʩʪʚʘ ʤʦʞʝ ʜʘ ʩʝ ʦʨʛʘʥʠʟʠʨʘ 
ʧʦʩʪʦʷʥʥʦ ʠʣʠ ʩʘʤʦ ʚ ʦʧʨʝʜʝʣʝʥʦ ʚʨʝʤʝ ʩʣʝʜʝʥʝ ʥʘ ʟʘʤʲʨʩʝʥʦʩʪʪʘ ʥʘ ʘʪʤʦ-
ʩʬʝʨʘʪʘ ʥʘʜ ʪʝʭʥʦʛʝʥʥʦ ʥʘʪʦʚʘʨʝʥʠ ʨʘʡʦʥʠ ï ʚʢʣʶʯʠʪʝʣʥʦ ʠ ʚ ʩʣʫʯʘʠʪʝ ʥʘ 
ʪʨʘʥʩʛʨʘʥʠʯʥʦ ʟʘʤʲʨʩʷʚʘʥʝ, ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʘʢʚʘʪʦʨʠʠ, ʠʟʤʝʨʚʘʥʝ ʥʘ ʢʦʥʮʝʥʪʨʘ-
ʮʠʷʪʘ ʥʘ ʦʟʦʥʘ, ʦʪʢʨʠʚʘʥʝ ʠ ʩʣʝʜʝʥʝ ʥʘ ʛʦʨʩʢʠ ʧʦʞʘʨʠ, ʢʦʥʪʨʦʣʠʨʘʥʝ ʥʘ ʩʲʩʪʦʷ-
ʥʠʝʪʦ ʥʘ ʩʝʣʩʢʦʩʪʦʧʘʥʩʢʠ ʥʘʩʘʞʜʝʥʠʷ, ʛʦʨʩʢʠ ʤʘʩʠʚʠ ʠ ʜʨ. 

ʇʦʥʘʩʪʦʷʱʝʤ ʟʘ ʜʠʩʪʘʥʮʠʦʥʥʦ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ɿʝʤʷʪʘ ʠ ʟʝʤʥʘʪʘ ʘʪʤʦ-
ʩʬʝʨʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʨʘʟʣʠʯʥʠ ʧʦ ʛʦʣʝʤʠʥʘ ʠ ʩʲʦʪʚʝʪʥʦ ʨʘʟʣʠʯʥʠ ʧʦ ʪʦʚʘʨʦ-
ʧʦʜʝʤʥʦʩʪ ʠ ʚʠʩʦʯʠʥʘ ʥʘ ʠʟʜʠʛʘʥʝ ʙʘʣʦʥʠ. ɺ ʥʘʡ-ʦʙʱʠʷ ʩʣʫʯʘʡ ʪʦʚʘ ʩʘ ʙʘʣʦʥʠ 
ʢʘʢʪʦ ʩ ʦʙʝʤʠ ʦʪ ʧʦʨʷʜʲʢʘ ʥʘ ʜʝʩʝʪʢʠ ʢʫʙʠʯʝʩʢʠ ʤʝʪʨʘ, ʩʧʦʩʦʙʥʠ ʜʘ ʠʟʜʠʛʥʘʪ 
ʘʧʘʨʘʪʫʨʠ ʩ ʤʘʩʘ ʦʪ ʧʦʨʷʜʲʢʘ ʥʘ ʥʷʢʦʣʢʦ ʢʠʣʦʛʨʘʤʘ, ʪʘʢʘ ʠ ʦʛʨʦʤʥʠ ʙʘʣʦʥʠ ʩ 
ʦʙʝʤʠ ʜʝʩʝʪʢʠ ʠ ʩʪʦʪʠʮʠ ʭʠʣʷʜʠ m3 ʩ ʪʦʚʘʨʦʧʦʜʝʤʥʦʩʪ ʜʦ ʭʠʣʷʜʘ ʠ ʧʦʚʝʯʝ kg. 
ʄʘʢʩʠʤʘʣʥʘʪʘ ʚʠʩʦʯʠʥʘ, ʜʦ ʢʦʷʪʦ ʩʝ ʠʟʜʠʛʘʪ ʪʘʢʠʚʘ ʙʘʣʦʥʠ, ʚʘʨʠʨʘ ʦʪ 20 km ʜʦ 
40 km. 

 ʉʘʤʦʣʝʪʠ ʠ ʚʝʨʪʦʣʝʪʠ 

ʉʲʚʨʝʤʝʥʥʠʪʝ ʩʘʤʦʣʝʪʠ-ʣʘʙʦʨʘʪʦʨʠʠ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʟʘ 
ʨʘʟʣʠʯʥʠ ʥʘʫʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ, ʚʢʣʶʯʠʪʝʣʥʦ ʠ ʟʘ ʜʠʩʪʘʥʮʠʦʥʥʦ ʠʟʩʣʝʜʚʘʥʝ ʥʘ 
ɿʝʤʷʪʘ, ʠʤʘʪ ʚʠʩʦʯʠʥʘ ʥʘ ʧʦʣʝʪʘ ʜʦ ʦʢʦʣʦ 12 km, ʜʘʣʝʯʠʥʘ ʥʘ ʧʦʣʝʪʘ ʜʦʩʪʠʛʘʱʘ 
ʜʦ ʦʢʦʣʦ 20 000 km ʠ ʪʦʚʘʨʦʧʦʜʝʤʥʦʩʪ ʦʪ ʧʦʨʷʜʲʢʘ ʥʘ ʜʝʩʝʪʢʠ ʪʦʥʦʚʝ. 

ʀʟʤʝʞʜʫ ʩʪʦʪʠʮʠʪʝ ʝʩʢʠʟʠ ʥʘ ʪʝʭʥʠʯʝʩʢʠ ʠʟʦʙʨʝʪʝʥʠʷ, ʦʩʪʘʚʝʥʠ ʦʪ 
ʃʝʦʥʘʨʜʦ ʜʘ ɺʠʥʯʠ, ʦʩʦʙʝʥʦ ʟʥʘʯʝʥʠʝ ʠʤʘ ʭʝʣʠʢʦʧʪʝʨʲʪ. ʇʦʨʘʜʠ ʪʦʚʘ ʯʝ 
ʧʦʜʝʤʥʘʪʘ ʩʠʣʘ ʧʨʠ ʥʝʛʦ ʩʝ ʧʦʣʫʯʘʚʘ ʦʪ ʚʠʥʪ ʩ ʚʝʨʪʠʢʘʣʥʘ ʦʩ, ʙʣʘʛʦʜʘʨʝʥʠʝ ʥʘ 
ʢʦʝʪʦ ʭʝʣʠʢʦʧʪʝʨʲʪ ʩʝ ʠʟʜʠʛʘ ʚʝʨʪʠʢʘʣʥʦ ʥʘʛʦʨʝ, ʪʦʡ ʩʝ ʥʘʨʠʯʘ ʠ ʚʝʨʪʦʣʝʪ. 
ʄʥʦʛʦ ʚʘʞʥʦ ʜʦʩʪʦʡʥʩʪʚʦ ʥʘ ʭʝʣʠʢʦʧʪʝʨʘ ʝ, ʯʝ ʪʦʡ ʤʦʞʝ ʜʘ ʩʝ ʠʟʜʠʛʘ ʚʝʨʪʠ-
ʢʘʣʥʦ, ʜʘ Ăʚʠʩʠñ ʚʲʚ ʚʲʟʜʫʭʘ, ʜʘ ʣʝʪʠ ʚʩʪʨʘʥʠ ʠ ʜʘʞʝ ʥʘʟʘʜ, ʘ ʟʘ ʠʟʣʠʪʘʥʝ ʠ 
ʢʘʮʘʥʝ ʤʫ ʝ ʥʫʞʥʘ ʩʲʚʩʝʤ ʤʘʣʢʘ ʧʣʦʱʘʜʢʘ.  

 ɹʝʟʧʠʣʦʪʥʠ ʣʝʪʘʪʝʣʥʠ ʘʧʘʨʘʪʠ 

ɿʘ ʜʠʩʪʘʥʮʠʦʥʥʦ ʠʟʩʣʝʜʚʘʥʝ ʚ ʥʷʢʦʠ ʩʣʫʯʘʠ ʩʝ ʥʘʣʘʛʘ ʧʦʣʫʯʘʚʘʥʝ ʥʘ 
ʩʥʠʤʢʠ ʦʪ ʤʘʣʢʠ ʚʠʩʦʯʠʥʠ (10 õ 100 m) ʠ ʩ ʤʘʱʘʙʠ ʦʪ ʧʦʨʷʜʲʢʘ ʥʘʧʨʠʤʝʨ ʥʘ 
1:500 ʠʣʠ 1:700. ʇʣʦʱʪʘ, ʦʙʭʚʘʥʘʪʘ ʧʨʠ ʪʘʢʠʚʘ ʩʥʠʤʢʠ, ʤʦʞʝ ʜʘ ʙʲʜʝ ʦʪ 
ʧʦʨʷʜʲʢʘ ʥʘ ʥʷʢʦʣʢʦʩʪʦʪʠʥ, ʜʦʨʠ ʠ ʥʷʢʦʣʢʦ ʜʝʩʝʪʢʠ ʢʚʘʜʨʘʪʥʠ ʤʝʪʨʘ. ʀʟʧʦʣʟʚʘ-
ʥʝ ʥʘ ʩʘʤʦʣʝʪʥʠ ʠʣʠ ʚʝʨʪʦʣʝʪʥʠ ʣʘʙʦʨʘʪʦʨʠʠ ʚ ʪʘʢʠʚʘ ʩʣʫʯʘʠ ʝ ʠʢʦʥʦʤʠʯʝʩʢʠ 
ʥʝʦʙʦʩʥʦʚʘʥʦ. ɺ ʜʨʫʛʠ ʩʣʫʯʘʠ ʩʘ ʥʝʦʙʭʦʜʠʤʠ ʜʠʩʪʘʥʮʠʦʥʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʥʘ 
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ʦʧʘʩʥʠ ʚ ʨʘʜʠʘʮʠʦʥʥʦ ʠʣʠ ʜʨʫʛʦ ʦʪʥʦʰʝʥʠʝ ʦʙʝʢʪʠ ʠ ʧʣʦʱʠ, ʛʦʣʝʤʠ ʧʦʞʘʨʠ, 
ʚʟʨʠʚʦʦʧʘʩʥʠ ʦʙʝʢʪʠ ʠ ʜʨ. ɺʲʚ ʚʩʠʯʢʠ ʪʝʟʠ ʩʣʫʯʘʠ ʝ ʮʝʣʝʩʲʦʙʨʘʟʥʦ ʠʟʧʦʣʟʚʘ-
ʥʝʪʦ ʥʘ ʙʝʟʧʠʣʦʪʥʠ ʣʝʪʘʪʝʣʥʠ ʘʧʘʨʘʪʠ (ɹʃɸ), ʥʘʨʠʯʘʥʠ ʦʱʝ ʠ ʨʘʜʠʦʫʧʨʘʚʣʷʝʤʠ 
ʠʣʠ ʜʠʩʪʘʥʮʠʦʥʥʦ ʧʠʣʦʪʠʨʘʥʠ ʘʚʠʦʩʨʝʜʩʪʚʘ, ʘʚʠʦʤʦʜʝʣʠ ʠ ʪ.ʥ. ʇʨʝʟ ʧʦʩʣʝʜʥʠʪʝ 
ʛʦʜʠʥʠ ʤʘʩʦʚʦ ʥʘʚʣʝʟʝ ʥʘʠʤʝʥʦʚʘʥʠʝʪʦ ʜʨʦʥʦʚʝ. 

ʀʟʧʦʣʟʚʘʪ ʩʝ ʨʘʟʣʠʯʥʠ ʢʦʥʬʠʛʫʨʘʮʠʠ ʤʥʦʛʦʨʦʪʦʨʥʠ ʭʝʣʠʢʦʧʪʝʨʠ: ʩ ʜʚʝ 
ʚʠʪʣʘ, ʩ ʪʨʠ ʚʠʪʣʘ ʠ ʪ.ʥ. ʅʘʡ-ʨʘʟʧʨʦʩʪʨʘʥʝʥʠ ʩʘ ʯʝʪʠʨʠ ʚʠʪʣʦʚʠʪʝ ʭʝʣʠʢʦʧʪʝʨʠ, 
ʪ.ʥʘʨ. ʢʚʘʜʨʦʢʦʧʪʝʨʠ, ʟʘʱʦʪʦ ʪʦʟʠ ʙʨʦʡ ʚʠʪʣʘ ʝ ʤʠʥʠʤʘʣʥʠʷʪ ʙʨʦʡ, ʢʦʡʪʦ ʦʩʠʛʫ-
ʨʷʚʘ ʧʲʣʝʥ ʢʦʥʪʨʦʣ ʙʝʟ ʥʫʞʜʘ ʦʪ ʜʦʧʲʣʥʠʪʝʣʥʠ ʢʦʥʪʨʦʣʥʠ ʧʦʚʲʨʭʥʠʥʠ ʠʣʠ 
ʥʘʢʣʘʥʷʥʝ ʥʘ ʨʦʪʦʨʠʪʝ. 

 ʉʘʪʝʣʠʪʠ/ʩʧʲʪʥʠʮʠ 

ɺʩʷʢʦ ʪʷʣʦ, ʠʟʚʝʜʝʥʦ ʥʘ ʛʝʦʮʝʥʪʨʠʯʥʘ ʦʨʙʠʪʘ ʠ ʥʝʥʘʧʫʩʢʘʱʦ ʛʨʘʥʠʮʠʪʝ ʥʘ 
ʟʝʤʥʦʪʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦ ʧʦʣʝ, ʝ ʠʟʢʫʩʪʚʝʥ ʩʧʲʪʥʠʢ ʥʘ ɿʝʤʷʪʘ ʠʣʠ ʩʘʪʝʣʠʪ. 
ʊʲʡ ʢʘʪʦ ʥʘʧʦʩʣʝʜʲʢ ʜʚʝʪʝ ʧʦʥʷʪʠ ̫ʧʨʠʜʦʙʠʚʘʪ ʛʨʘʞʜʘʥʩʪʚʝʥʦʩʪ, ʩʝ ʠʟʧʦʣʟʚʘʪ 
ʢʘʪʦ ʩʠʥʦʥʠʤʠ ʦʪ ʨʘʟʣʠʯʥʠʪʝ ʘʚʪʦʨʠ ʚ ʪʝʢʩʪʘ. ʈʘʟʙʠʨʘ ʩʝ, ʧʦʥʷʪʠʝʪʦ ʩʘʪʝʣʠʪ ʩʝ 
ʠʟʧʦʣʟʚʘ ʠ ʟʘ ʝʩʪʝʩʪʚʝʥʠʪʝ ʥʝʙʝʩʥʠ ʪʝʣʘ. 

ʈʘʙʦʪʝʱʠʪʝ ʚ ʘʚʪʦʤʘʪʠʯʝʥ ʨʝʞʠʤ ʩʘʪʝʣʠʪʠ ʩʝ ʠʟʧʦʣʟʚʘʪ ʟʘ ʨʘʟʣʠʯʥʠ 
ʥʘʫʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʛʝʦʬʠʟʠʢʘʪʘ, ʛʝʦʜʝʟʠʷʪʘ, ʘʩʪʨʦʥʦʤʠʷʪʘ, 
ʛʝʦʛʨʘʬʠʷʪʘ, ʙʠʦʣʦʛʠʷʪʘ, ʤʝʜʠʮʠʥʘʪʘ, ʝʢʦʣʦʛʠʷʪʘ ʠ ʠʟʫʯʘʚʘʥʝʪʦ ʥʘ ʦʢʦʣʥʘʪʘ 
ʩʨʝʜʘ ʠ ʪ.ʥ., ʢʘʢʪʦ ʠ ʟʘ ʢʦʤʝʨʩʠʘʣʥʠ ʮʝʣʠ ï ʩʘʪʝʣʠʪʥʠ ʩʲʦʙʱʝʥʠʷ, ʩʘʪʝʣʠʪʥʘ 
ʪʝʣʝʚʠʟʠʷ, ʩʘʪʝʣʠʪʥʘ ʥʘʚʠʛʘʮʠʷ ʠ ʜʨ. ʅʷʢʦʠ ʩʘʪʝʣʠʪʠ ʠʤʘʪ ʠ ʩʧʫʩʢʘʝʤʠ ʘʧʘʨʘʪʠ, 
ʯʨʝʟ ʢʦʠʪʦ ʥʘ ɿʝʤʷʪʘ ʩʝ ʚʨʲʱʘʪ ʘʧʘʨʘʪʫʨʘ, ʬʦʪʦʛʨʘʬʩʢʠ ʤʘʪʝʨʠʘʣʠ, ʦʧʠʪʥʠ ʞʠ-
ʚʦʪʥʠ, ʪʝʭʥʦʣʦʛʠʯʥʠ ʦʙʨʘʟʮʠ ʠ ʜʨ. 

ʇʲʨʚʠʷʪ ʩʘʪʝʣʠʪ Ăʉʧʫʪʥʠʢ-1ñ ʝ ʠʟʚʝʜʝʥ ʚ ʦʢʦʣʦʟʝʤʥʘ ʦʨʙʠʪʘ ʦʪ ʙʠʚʰʠʷ 
ʉʲʚʝʪʩʢʠ ʩʲʶʟ ʥʘ 4 ʦʢʪʦʤʚʨʠ 1957 ʛ. ʩ ʨʘʢʝʪʘ-ʥʦʩʠʪʝʣ Ăʈ-7ñ. 

ɿʘ ʦʢʦʣʦ 60 ʛʦʜʠʥʠ ʦʢʦʣʦ ʥʘʰʘʪʘ ʧʣʘʥʝʪʘ ʩʝ ʠʟʚʝʜʝʥʠ ʧʦʯʪʠ 10 ʭʠʣʷʜʠ 
ʩʘʪʝʣʠʪʘ ʦʪ ʜʝʩʝʪʢʠ ʤʦʜʝʣʠ ʠ ʩʪʦʪʠʮʠ ʤʦʜʠʬʠʢʘʮʠʠ ʠ ʩ ʥʘʡ-ʨʘʟʣʠʯʥʠ ʧʨʝʜʥʘ-
ʟʥʘʯʝʥʠʷ. ʅʘʧʨʠʤʝʨ ʟʘ ʠʟʤʝʨʚʘʥʝ ʥʘ ʤʝʪʝʦʨʦʣʦʛʠʯʥʠʪʝ ʧʘʨʘʤʝʪʨʠ ʥʘ ɿʝʤʷʪʘ ʠ 
ʦʢʦʣʦʟʝʤʥʦʪʦ ʢʦʩʤʠʯʝʩʢʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʩʘ ʧʨʝʜʥʘʟʥʘʯʝʥʠ ʤʝʪʝʦʨʦʣʦʛʠʯʥʠʪʝ 
ʩʘʪʝʣʠʪʠ. ʊʝ ʩʘ ʦʪ ʩʝʨʠʷʪʘ Ăʄʝʪʝʦʨñ, ʥʷʢʦʠ ʦʪ ʩʝʨʠʷʪʘ Ăʂʦʩʤʦʩñ, ĂTIROSñ, 
ĂNimbusñ, ĂNOAAñ, ĂESSAñ ʠ ʜʨ. ɼʘʥʥʠʪʝ ʠ ʠʥʬʦʨʤʘʮʠʷʪʘ ʦʪ ʚʩʠʯʢʠ ʪʷʭ ʚ ʝʜʥʘ 
ʠʣʠ ʜʨʫʛʘ ʩʪʝʧʝʥ ʩʝ ʠʟʧʦʣʟʚʘʪ ʠ ʟʘ ʠʟʫʯʘʚʘʥʝ ʥʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ.  

 

 
 

ʌʠʛ. 12. ʅʘʫʯʥʦʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʩʘʪʝʣʠʪʠ ʟʘ ʜʠʩʪʘʥʮʠʦʥʥʠ ʠʟʩʣʝʜʚʘʥʠʷ 
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ɼʠʩʪʘʥʮʠʦʥʥʦʪʦ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ɿʝʤʷʪʘ ʦʪ ʂʦʩʤʦʩʘ ʝ ʛʣʘʚʥʦʪʦ ʧʨʝʜʥʘʟʥʘ-
ʯʝʥʠʝ ʥʘ ʩʘʪʝʣʠʪʠʪʝ ʦʪ ʩʝʨʠʠʪʝ Ăʂʦʩʤʦʩñ, ĂTIROSñ, ĂNimbusñ, Ăʄʝʪʝʦʨñ, ĂLandsatñ 
Ăʈʝʩʫʨʩñ, ĂSPOTñ (Sattelite Pour lôObservation de la Terre), ĂIkonosñ, Ăʆʢʝʘʥñ, ĂAquañ, 
ĂTerrañ, ĂLandsatñ, ĂSentinelñ ʠ ʜʨ. ĂTerrañ e ʦʩʥʦʚʥʠʷʪ ʢʦʩʤʠʯʝʩʢʠ ʘʧʘʨʘʪ ʚ 
ʧʨʦʛʨʘʤʘʪʘ EOS (Earth Observing System), ʥʘ ʙʦʨʜʘ ʥʘ ʢʦʡʪʦ ʠʤʘ ʪʨʠ ʘʧʘʨʘʪʫʨʥʠ 
ʢʦʤʧʣʝʢʩʘ ʟʘ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ɿʝʤʷʪʘ. 

ʅʘ ʌʠʛ. 12 ʩʘ ʠʣʶʩʪʨʠʨʘʥʠ ʥʷʢʦʠ ʦʪ ʥʘʡ-ʠʟʧʦʣʟʚʘʥʠʪʝ ʟʘ ʜʠʩʪʘʥʮʠʦʥʥʠ 
ʠʟʩʣʝʜʚʘʥʠʷ ʩʘʪʝʣʠʪʠ. 

ɿʘ ʨʝʰʘʚʘʥʝʪʦ ʥʘ ʥʷʢʦʠ ʟʘʜʘʯʠ, ʥʘʡ-ʚʝʯʝ ʟʘ ʜʠʩʪʘʥʮʠʦʥʥʠ ʠʟʩʣʝʜʚʘʥʠʷ 
ʥʘ ɿʝʤʷʪʘ, ʩʝ ʥʘʣʘʛʘ ʩʘʪʝʣʠʪʲʪ ʜʘ ʟʘʝʤʘ ʪʦʯʥʦ ʦʧʨʝʜʝʣʝʥʦ ʧʦʣʦʞʝʥʠʝ ʚ 
ʂʦʩʤʦʩʘ. ʅʘʧʨʠʤʝʨ ʧʨʠ ʥʘʙʣʶʜʝʥʠʝ ʥʘ ɿʝʤʷʪʘ ʝʜʥʘ ʦʪ ʦʩʠʪʝ ʤʫ ʪʨʷʙʚʘ ʚʠʥʘʛʠ 
ʜʘ ʝ ʥʘʩʦʯʝʥʘ ʧʦ ʚʝʨʪʠʢʘʣʘʪʘ ʢʲʤ ʟʝʤʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ. ɺ ʥʷʢʦʠ ʩʣʫʯʘʠ ʩʝ 

ʦʨʠʝʥʪʠʨʘ ʥʝ ʮʝʣʠʷʪ ʩʘʪʝʣʠʪ, ʘ ʩʘʤʦ ʯʘʩʪ ʦʪ ʩʲʦʨʲʞʝʥʠʷʪʘ ʤʫ - ʘʥʪʝʥʠ, ʩʣʲʥ-
ʯʝʚʠ ʙʘʪʝʨʠʠ ʠʣʠ ʩʧʝʮʠʘʣʥʠ ʧʣʘʪʬʦʨʤʠ, ʥʘ ʢʦʠʪʦ ʝ ʤʦʥʪʠʨʘʥʘ ʥʘʫʯʥʦ-
ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʘ ʘʧʘʨʘʪʫʨʘ. 

ʇʨʝʟ 90-ʪʝ ʛʦʜʠʥʠ ʥʘ ʤʠʥʘʣʠʷ ʚʝʢ ʩʝ ʧʦʷʚʠ ʧʦʥʷʪʠʝʪʦ Ăʤʘʣʲʢ ʩʘʪʝʣʠʪò. 
ʆʯʝʚʠʜʥʦ ʧʦʜ ʪʦʟʠ ʪʝʨʤʠʥ ʩʝ ʠʤʘ ʧʨʝʜʚʠʜ ʩʘʪʝʣʠʪ ʩ ʤʘʣʢʘ ʤʘʩʘ ʠ ʤʘʣʢʠ 
ʛʘʙʘʨʠʪʠ. ʅʦ ʚʩʝ ʧʘʢ,  ʢʦʣʢʦ ʤʘʣʢʘ ʤʘʩʘ ʠ ʜʦʢʦʣʢʦ ʤʘʣʢʠ ʨʘʟʤʝʨʠ? ɺ ʢʨʘʷ ʥʘ ʤʠ-
ʥʘʣʠʷ ʚʝʢ Arianespace ʧʨʝʜʣʘʛʘ ʩʣʝʜʥʘʪʘ ʫʩʣʦʚʥʘ ʢʣʘʩʠʬʠʢʘʮʠʷ ʥʘ ʤʘʣʢʠ 
ʩʘʪʝʣʠʪʠ. 
 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʄʘʣʲʢ ʩʘʪʝʣʠʪ ʄʠʢʨʦ-ʩʘʪʝʣʠʪ ʅʘʥʦ-ʩʘʪʝʣʠʪ ʇʠʢʦ-ʩʘʪʝʣʠʪ 

ʄʘʩʘ, kg 500ï100 100ï10 10ï1 ʧʦʜ 1 

 

ɺʩʝ ʧʦ-ʚʠʩʦʢʘʪʘ ʩʪʝʧʝʥ ʥʘ ʤʠʥʠʘʪʶʨʠʟʘʮʠʷ ʥʘ ʝʣʝʢʪʨʦʥʥʠʪʝ ʝʣʝʤʝʥʪʠ ʠ 
ʥʘʤʘʣʷʚʘʥʝʪʦ ʥʘ ʝʣʝʢʪʨʠʯʝʩʢʘʪʘ ʠʤ ʢʦʥʩʫʤʘʮʠʷ ʝ ʧʨʝʜʧʦʩʪʘʚʢʘ ʟʘ ʝʬʝʢʪʠʚʥʦʩʪ-
ʪʘ ʥʘ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʤʘʣʢʠʪʝ ʩʘʪʝʣʠʪʠ, ʢʦʠʪʦ ʠ ʚ ʙʲʜʝʱʝ ʱʝ ʩʝ ʠʟʧʦʣʟʚʘʪ 
ʤʥʦʛʦ ʝʬʝʢʪʠʚʥʦ ʟʘ ʜʠʩʪʘʥʮʠʦʥʥʦ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ɿʝʤʷʪʘ. 

 ʂʦʩʤʠʯʝʩʢʠ ʢʦʨʘʙʠ 

ʂʦʩʤʠʯʝʩʢʠʪʝ ʢʦʨʘʙʠ (ʂʂ) ʩʣʫʞʘʪ ʟʘ ʪʨʘʥʩʧʦʨʪʠʨʘʥʝ ʥʘ ʢʦʩʤʦʥʘʚʪʠ ʠʣʠ 
ʪʦʚʘʨʠ. ʉʧʦʨʝʜ ʪʦʚʘ ʪʝ ʩʝ ʧʦʜʨʘʟʜʝʣʷʪ ʥʘ ʧʠʣʦʪʠʨʘʥʠ ʢʦʩʤʠʯʝʩʢʠ ʢʦʨʘʙʠ (ʇʂʂ) 
ʠ ʘʚʪʦʤʘʪʠʯʥʠ. ʆʩʚʝʥ ʪʦʚʘ ʙʠʚʘʪ ʟʘ ʝʜʥʦʢʨʘʪʥʦ ʠʟʧʦʣʟʚʘʥʝ ʠ ʟʘ ʤʥʦʛʦʢʨʘʪʥʦ ʠʟ-
ʧʦʣʟʚʘʥʝ. ʉʧʦʨʝʜ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝʪʦ ʩʠ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʦʢʦʣʦʟʝʤʥʠ ʠ ʤʝʞʜʫ-
ʧʣʘʥʝʪʥʠ. ʆʪ ʤʝʞʜʫʧʣʘʥʝʪʥʠ ʢʦʩʤʠʯʝʩʢʠ ʘʧʘʨʘʪʠ ʩʘ ʧʦʣʫʯʝʥʠ ʛʣʦʙʘʣʥʠ ʬʦʪʦ-
ʛʨʘʬʩʢʠ ʩʥʠʤʢʠ ʥʘ ɿʝʤʷʪʘ, ʢʘʪʦ ʝʜʥʠ ʦʪ ʧʲʨʚʠʪʝ ʩʘ ʦʪ ʘʚʪʦʤʘʪʠʯʥʠʪʝ ʤʝʞʜʫ-
ʧʣʘʥʝʪʥʠ ʩʪʘʥʮʠʠ ʥʘ ʙʠʚʰʠʷ ʉʲʚʝʪʩʢʠ ʩʲʶʟ ï Ăɿʦʥʜ-5ñ, Ăɿʦʥʜ-6ñ ʠ Ăɿʦʥʜ-8ñ.  

ʇʲʨʚʠʷʪ ʇʂʂ ʝ Ăɺʦʩʪʦʢ-1ñ ʥʘ ʙʠʚʰʠʷ ʉʉʉʈ. ʉʪʘʨʪʠʨʘ ʥʘ 12 ʘʧʨʠʣ 1961 ʛ. 
ʠ ʩ ʥʝʛʦ ʟʘ ʧʨʲʚ ʧʲʪ ʚ ʩʚʝʪʘ ʢʦʩʤʦʥʘʚʪʲʪ ʖʨʠʡ ɻʘʛʘʨʠʥ ʦʙʠʢʘʣʷ ɿʝʤʷʪʘ ʟʘ 1 h ʠ 
48 min. ʆʪ ʙʦʨʜʘ ʥʘ Ăɺʦʩʪʦʢ-1ñ ʖʨʠʡ ɻʘʛʘʨʠʥ ʚʩʲʱʥʦʩʪ ʧʨʘʚʠ ʧʲʨʚʦʪʦ ʚʠʟʫʘʣʥʦ 
ʜʠʩʪʘʥʮʠʦʥʥʦ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ɿʝʤʷʪʘ. 

ʇʲʨʚʦʪʦ ʜʠʩʪʘʥʮʠʦʥʥʦ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ɿʝʤʷʪʘ ʩ ʘʧʘʨʘʪʥʠ ʩʨʝʜʩʪʚʘ ʧʨʘʚʠ 
ʢʦʩʤʦʥʘʚʪʲʪ ɻʝʨʤʘʥ ʊʠʪʦʚ ʦʪ ʙʦʨʜʘ ʥʘ ʇʂʂ Ăɺʦʩʪʦʢ-2ñ. ʅʘ 6 ʘʚʛʫʩʪ 1961 ʛ. ʪʦʡ 
ʦʩʲʱʝʩʪʚʠ ʮʚʝʪʥʠ ʢʠʥʦʩʥʠʤʢʠ ʥʘ ʟʝʤʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ ʩ 35-ʤʠʣʠʤʝʪʨʦʚʘʪʘ ʢʘʤʝ-
ʨʘ Ăʂʦʥʚʘʩ-ʘʚʪʦʤʘʪñ ʠ ʩʪʘʥʘ ʧʲʨʚʠʷʪ Ăʢʦʩʤʠʯʝʩʢʠ ʬʦʪʦ- ʠ ʢʠʥʦʦʧʝʨʘʪʦʨñ. 

 ʂʦʩʤʠʯʝʩʢʠ ʢʦʨʘʙʠ ʟʘ ʤʥʦʛʦʢʨʘʪʥʦ ʠʟʧʦʣʟʚʘʥʝ 

ʇʨʝʟ 80-ʪʝ ʛʦʜʠʥʠ ʥʘ ʤʠʥʘʣʠʷ ʚʝʢ ʚ ʉɸʑ ʝ ʩʲʟʜʘʜʝʥ ʧʠʣʦʪʠʨʘʥ ʢʦʩʤʠ-
ʯʝʩʢʠ ʢʦʨʘʙ ï ʢʦʩʤʠʯʝʩʢʘ ʩʦʚʘʣʢʘ (ʂʉ) ʟʘ ʤʥʦʛʦʢʨʘʪʥʦ ʠʟʧʦʣʟʚʘʥʝ, ʥʘʨʝʯʝʥʘ 
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ĂSpace Shuttleñ. ʂʉ ʝ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʟʘ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʥʘʫʯʥʦʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʠ 
ʪʝʭʥʠʯʝʩʢʠ ʝʢʩʧʝʨʠʤʝʥʪʠ, ʟʘ ʠʟʚʝʞʜʘʥʝ ʚ ʦʢʦʣʦʟʝʤʥʘ ʦʨʙʠʪʘ ʥʘ ʨʘʟʣʠʯʥʠ ʩʘʪʝ-
ʣʠʪʠ ʠ ʤʘʣʢʠ ʦʨʙʠʪʘʣʥʠ ʩʪʘʥʮʠʠ, ʟʘ ʦʙʩʣʫʞʚʘʥʝ ʠ ʨʝʤʦʥʪʠʨʘʥʝ ʥʘ ʥʘʤʠʨʘʱʠ ʩʝ 
ʚ ʦʨʙʠʪʘ ʂʃɸ, ʟʘ ʚʨʲʱʘʥʝ ʥʘ ɿʝʤʷʪʘ ʥʘ ʦʪʜʝʣʥʠ ʘʧʘʨʘʪʫʨʠ ʠ ʮʝʣʠ ʂʃɸ, ʟʘ 
ʩʧʘʩʷʚʘʥʝ ʥʘ ʝʢʠʧʘʞʠ ʥʘ ʘʚʘʨʠʨʘʣʠ ʂʃA ʠ ʪ.ʥ. 

ĂSpace Shuttleñ ʝ ʥʘʡ-ʩʣʦʞʥʘʪʘ ʣʝʪʘʪʝʣʥʘ ʤʘʰʠʥʘ, ʧʨʘʚʝʥʘ ʥʷʢʦʛʘ ï 
ʩʲʩʪʦʠ ʩʝ ʦʪ ʦʢʦʣʦ 2,5 ʤʣʥ. ʜʝʪʘʡʣʠ. ɼʲʣʞʠʥʘʪʘ Ⱬ ʝ 56 m, ʩʪʘʨʪʦʚʘʪʘ Ⱬ ʤʘʩʘ ʝ 
ʦʢʦʣʦ 2 000 t. ʉʨʘʚʥʠʪʝʣʥʦ ʢʦʤʬʦʨʪʥʠʪʝ ʫʩʣʦʚʠʷ ʥʘ ʧʦʣʝʪʘ ʜʘʚʘʪ ʝʜʥʦ ʠʟʢʣʶ-
ʯʠʪʝʣʥʦ ʧʨʝʜʠʤʩʪʚʦ ʟʘ ʥʘʫʯʥʦʠʟʩʣʝʜʦʚʘʪʝʣʩʢʘ ʨʘʙʦʪʘ ʥʘ ʙʦʨʜʘ Ⱬ ï ʯʝʪʠʨʠʤʘ ʦʪ 
ʝʢʠʧʘʞʘ ʥʝ ʩʘ ʧʨʦʬʝʩʠʦʥʘʣʥʠ ʢʦʩʤʦʥʘʚʪʠ, ʘ ʫʯʝʥʠ ʠ ʩʧʝʮʠʘʣʠʩʪʠ ʚ ʨʘʟʣʠʯʥʠ 
ʦʙʣʘʩʪʠ.  

ɼʦ ʢʨʘʷ ʥʘ ʍʍ ʚ. ʉɸʑ ʠʟʚʲʨʰʚʘʪ ʥʘʜ 100 ʧʦʣʝʪʘ ʩ ʢʦʩʤʠʯʝʩʢʠʪʝ ʩʦʚʘʣʢʠ 
ĂAtlantisñ, ĂChallengerñ, ĂColumbiañ, ĂDiscoveryñ ʠ ĂEndeavourñ, ʦʪ ʙʦʨʜʘ ʥʘ ʢʦʠʪʦ ʩʘ 
ʠʟʚʲʨʰʝʥʠ ʜʝʩʝʪʢʠ ʝʢʩʧʝʨʠʤʝʥʪʠ ʧʦ ʜʠʩʪʘʥʮʠʦʥʥʦ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ɿʝʤʷʪʘ.  

 ʆʨʙʠʪʘʣʥʠ ʩʪʘʥʮʠʠ 

ʆʨʙʠʪʘʣʥʠʪʝ ʩʪʘʥʮʠʠ (ʆʉ) ʩʘ ʪʝʞʢʠ ʩʘʪʝʣʠʪʠ, ʬʫʥʢʮʠʦʥʠʨʘʱʠ ʧʨʦʜʲʣ-
ʞʠʪʝʣʥʦ ʚʨʝʤʝ ʥʘ ʦʢʦʣʦʟʝʤʥʘ ʦʨʙʠʪʘ. ʈʘʟʣʠʯʘʚʘʪ ʩʝ ʦʪ ʦʙʠʢʥʦʚʝʥʠʪʝ ʩʘʪʝʣʠʪʠ 
ʧʨʝʜʠ ʚʩʠʯʢʦ ʧʦ ʨʘʟʤʝʨʠʪʝ, ʤʘʩʘʪʘ, ʦʙʟʘʚʝʜʝʥʦʩʪʪʘ ʠ ʫʥʠʚʝʨʩʘʣʥʦʩʪʪʘ ʩʠ. 
ʆʨʙʠʪʘʣʥʠʪʝ ʩʪʘʥʮʠʠ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʧʠʣʦʪʠʨʫʝʤʠ ʠʣʠ ʨʘʙʦʪʝʱʠ ʚ ʘʚʪʦʤʘʪʠʯʝʥ 
ʨʝʞʠʤ ʠ, ʟʘ ʨʘʟʣʠʢʘ ʦʪ ʇʂʂ, ʥʝ ʩʝ ʟʘʚʨʲʱʘʪ ʥʘ ɿʝʤʷʪʘ. 

 

    

ʘ) ʙ) ʚ) ʛ) 

   

ʜ) ʝ) 

ʌʠʛ. 13. ɺʠʜʦʚʝ ʘʝʨʦʢʦʩʤʠʯʝʩʢʠ ʣʝʪʘʪʝʣʥʠ ʘʧʘʨʘʪʠ 
ʘ) ʥʘʫʯʥʦʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʘʝʨʦʩʪʘʪ (ʙʘʣʦʥ); ʙ) ʩʘʤʦʣʝʪ-ʣʘʙʦʨʘʪʦʨʠʷ;  
ʚ) ʙʝʟʧʠʣʦʪʝʥ ʣʝʪʘʪʝʣʝʥ ʘʧʘʨʘʪ (ʜʨʦʥ); ʛ) ʨʘʢʝʪʘ-ʥʦʩʠʪʝʣ Ăɸʨʠʘʥʘ-5ñ;  

ʜ) ʩʦʚʘʣʢʘ ʦʪ ʤʠʩʠʷʪʘ SRTM; ʝ) ʦʨʙʠʪʘʣʥʘ ʩʪʘʥʮʠʷ ISS 
 

ʆʪ 1971 ʚ ʦʢʦʣʦʟʝʤʥʘ ʦʨʙʠʪʘ ʩʘ ʬʫʥʢʮʠʦʥʠʨʘʣʠ 8 ʦʨʙʠʪʘʣʥʠ ʩʪʘʥʮʠʠ ʦʪ 
ʩʝʨʠʠ Ăʉʘʣʶʪñ ʠ ĂSkylabñ. ʇʨʝʟ 1986 ʛ. ʝ ʠʟʚʝʜʝʥʘ ʚ ʦʨʙʠʪʘ ʩʲʚʝʪʩʢʘʪʘ ʦʨʙʠʪʘʣʥʘ 
ʩʪʘʥʮʠʷ ʦʪ ʪʨʝʪʦ ʧʦʢʦʣʝʥʠʝ Ăʄʠʨñ. ʊʘʟʠ ʩʪʘʥʮʠʷ, ʩ ʦʙʱʘ ʤʘʩʘ 143 t, ʧʨʝʢʨʘʪʠ 
ʩʲʱʝʩʪʚʫʚʘʥʝʪʦ ʩʠ ʧʨʝʟ ʤʘʨʪ 2001 ʛ., ʩʣʝʜ ʢʘʪʦ ʟʘ 15 ʛʦʜʠʥʠ ʧʨʝʣʝʪʷ ʚ ʦʢʦʣʦʟʝʤ-
ʥʘ ʦʨʙʠʪʘ 2,2 ʤʣʨʜ. km. ʅʘ ʙʦʨʜʘ Ⱬ ʞʠʚʷʭʘ ʠ ʨʘʙʦʪʠʭʘ 104 ʢʦʩʤʦʥʘʚʪʠ, 62-ʤʘ ʦʪ 
ʢʦʠʪʦ ʦʪ ʜʨʫʛʠ ʜʲʨʞʘʚʠ, ʤʝʞʜʫ ʢʦʠʪʦ ʠ 32-ʤʘ ʘʤʝʨʠʢʘʥʮʠ. ʆʢʦʣʦ 30 ʦʪ ʪʷʭ ʠʟʚʲʨ-
ʰʠʭʘ ʝʢʩʧʝʨʠʤʝʥʪʠ ʟʘ ʜʠʩʪʘʥʮʠʦʥʥʦ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ɿʝʤʷʪʘ.  
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ɺ ʥʘʫʯʥʘʪʘ ʧʨʦʛʨʘʤʘ ʧʦ ʧʨʦʝʢʪʘ Ăʐʠʧʢʘñ ʟʘ ʧʦʣʝʪʘ ʥʘ ʥʘʰʠʷ ʢʦʩʤʦʥʘʚʪ 
ɸʣ. ɸʣʝʢʩʘʥʜʨʦʚ ʩʲʱʦ ʩʘ ʚʢʣʶʯʝʥʠ ʝʢʩʧʝʨʠʤʝʥʪʠ ʟʘ ʜʠʩʪʘʥʮʠʦʥʥʦ ʠʟʩʣʝʜʚʘʥʝ 
ʥʘ ɿʝʤʷʪʘ.  

ʇʦʥʘʩʪʦʷʱʝʤ ʦʢʦʣʦ ɿʝʤʷʪʘ ʣʝʪʠ ʄʝʞʜʫʥʘʨʦʜʥʘʪʘ ʢʦʩʤʠʯʝʩʢʘ ʩʪʘʥʮʠʷ 
(ʄʂʉ) ʠʣʠ International Space Station (ISS), ʩ ʤʘʩʘ ʦʪ 450 t, ʜʲʣʞʠʥʘ ʥʘʜ 100 m ʠ 
ʩʚʦʙʦʜʝʥ ʦʙʝʤ ʦʢʦʣʦ 1 200 m3. ʊʷ ʝ ʥʘʡ-ʛʦʣʷʤʦʪʦ ʢʦʩʤʠʯʝʩʢʦ ʩʲʦʨʲʞʝʥʠʝ, ʩʲʟ-
ʜʘʜʝʥʦ ʜʦʩʝʛʘ ʦʪ ʭʦʨʘʪʘ. ʄʂʉ ʩʝ ʜʚʠʞʠ ʧʦ ʥʠʩʢʘ ʦʢʦʣʦʟʝʤʥʘ ʦʨʙʠʪʘ ʩ ʚʠʩʦʯʠʥʘ 
ʦʢʦʣʦ 350 km. ʆʪ ʙʦʨʜʘ Ⱬ ʩʘ ʠʟʚʲʨʰʝʥʠ ʩʪʦʪʠʮʠ ʝʢʩʧʝʨʠʤʝʥʪʠ ʟʘ ʜʠʩʪʘʥʮʠʦʥʥʠ 
ʠʟʩʣʝʜʚʘʥʠʷ ʥʘ ɿʝʤʷʪʘ.  

ʅʘ ʌʠʛ. 13 ʩʘ ʠʣʶʩʪʨʠʨʘʥʠ ʨʘʟʣʠʯʥʠ ʚʠʜʦʚʝ ʘʝʨʦʢʦʩʤʠʯʝʩʢʠ ʣʝʪʘʪʝʣʥʠ 
ʘʧʘʨʘʪʠ ï ʙʘʣʦʥ, ʩʘʤʦʣʝʪ, ʜʨʦʥ, ʩʘʪʝʣʠʪ, ʢʦʩʤʠʯʝʩʢʘ ʩʦʚʘʣʢʘ ʠ ʦʨʙʠʪʘʣʥʘ 
ʩʪʘʥʮʠʷ. 

 

5. ʄɽʊʆɼʀ ʀ ʉʈɽɼʉʊɺɸ ʅɸ ɼʀʉʊɸʅʎʀʆʅʅʀʊɽ ʀɿʉʃɽɼɺɸʅʀʗ 

 ʆʙʱʠ ʩʚʝʜʝʥʠʷ ʠ ʢʣʘʩʠʬʠʢʘʮʠʠ 

ɺ ʜʠʩʪʘʥʮʠʦʥʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʥʘ ɿʝʤʷʪʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʨʘʟʣʠʯʥʠ ʤʝʪʦʜʠ. 
ʉʲʱʝʩʪʚʫʚʘʪ ʨʝʜʠʮʘ ʢʣʘʩʠʬʠʢʘʮʠʠ ʥʘ ʘʧʘʨʘʪʫʨʥʠʪʝ ʤʝʪʦʜʠ ʩʧʦʨʝʜ ʨʘʟʣʠʯʥʠ 
ʢʨʠʪʝʨʠʠ: ʠʟʧʦʣʟʚʘʥ ʬʠʟʠʯʝʥ ʧʨʠʥʮʠʧ, ʘʢʪʠʚʥʦʩʪ, ʦʙʟʦʨʥʦʩʪ, ʨʘʟʜʝʣʠʪʝʣʥʘ 
ʩʧʦʩʦʙʥʦʩʪ, ʥʘʯʠʥ ʥʘ ʨʝʛʠʩʪʨʠʨʘʥʝ ʠ ʧʨʝʜʘʚʘʥʝ ʥʘ ʜʘʥʥʠʪʝ ʢʲʤ ɿʝʤʷʪʘ ʠ ʜʨ. 

ʅʘʡ-ʩʲʱʝʩʪʚʝʥʘʪʘ ʢʣʘʩʠʬʠʢʘʮʠʷ ʝ ʩʧʦʨʝʜ ʠʟʧʦʣʟʚʘʥʠʷ ʬʠʟʠʯʝʥ ʧʨʠʥʮʠʧ. 
ɸʢʦ ʧʨʠʝʤʝʤ ʝʜʠʥ ʥʘʡ-ʦʙʱ ʟʘ ʜʠʩʪʘʥʮʠʦʥʥʦʪʦ ʠʟʩʣʝʜʚʘʥʝ ʪʝʨʤʠʥ ï 
ʜʠʩʪʘʥʮʠʦʥʥʘ ʩʥʠʤʢʘ, ʪʦ ʩʧʦʨʝʜ ʠʟʧʦʣʟʚʘʥʠʷ ʬʠʟʠʯʝʥ ʧʨʠʥʮʠʧ ʤʦʞʝʤ ʜʘ ʬʦʨ-
ʤʫʣʠʨʘʤʝ ʬʦʪʦʛʨʘʬʩʢʠ, ʪʝʣʝʚʠʟʠʦʥʥʠ, ʤʥʦʛʦʟʦʥʘʣʥʠ, ʠʥʬʨʘʯʝʨʚʝʥʠ, ʤʠʢʨʦ-
ʚʲʣʥʦʚʠ, ʣʘʟʝʨʥʦʣʦʢʘʮʠʦʥʥʠ, ʩʪʝʨʝʦʩʢʦʧʠʯʥʠ, ʧʦʣʷʨʠʤʝʪʨʠʯʥʠ ʠ ʜʨʫʛʠ ʩʥʠʤʢʠ. 
ʊʫʢ ʪʝʨʤʠʥʲʪ Ăʜʠʩʪʘʥʮʠʦʥʥʘ ʩʥʠʤʢʘñ ʚʲʚ ʬʠʣʦʩʦʬʩʢʠ ʘʩʧʝʢʪ ʠʤʘ ʩʤʠʩʲʣ ʥʘ 
ʜʠʩʪʘʥʮʠʦʥʥʦ ʨʝʛʠʩʪʨʠʨʘʥʝ ʥʘ ʠʟʩʣʝʜʚʘʥʠʷ ʦʙʝʢʪ ʠ ʥʝʛʦʚʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚ 
ʢʦʥʢʨʝʪʝʥ ʤʦʤʝʥʪ ʦʪ ʚʨʝʤʝ. ʋʧʦʪʨʝʙʷʚʘʪ ʩʝ ʠ ʜʨʫʛʠ ʧʦʥʷʪʠʷ ʢʘʪʦ Ăʜʠʩʪʘʥʮʠʦʥʥʦ 
ʠʟʦʙʨʘʞʝʥʠʝñ, Ăʢʦʩʤʠʯʝʩʢʦ ʠʟʦʙʨʘʞʝʥʠʝñ, Ăʩʮʝʥʘñ, Ăʧʦʨʪʨʝʪñ ʠ ʜʨ. 

ʇʦ ʢʨʠʪʝʨʠʷ ʘʢʪʠʚʥʦʩʪ ʪʝʭʥʦʣʦʛʠʠʪʝ ʟʘ ʜʠʩʪʘʥʮʠʦʥʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʥʘ 
ɿʝʤʷʪʘ ʩʘ ʜʚʘ ʚʠʜʘ ï ʧʘʩʠʚʥʠ ʠ ʘʢʪʠʚʥʠ. 

ʇʨʠ ʧʘʩʠʚʥʠʪʝ ʩʝ ʠʟʧʦʣʟʚʘ ʝʩʪʝʩʪʚʝʥʦʪʦ ʦʪʨʘʞʝʥʠʝ ʠʣʠ ʚʪʦʨʠʯʥʦʪʦ 
ʪʦʧʣʠʥʥʦ ʠʟʣʲʯʚʘʥʝ ʥʘ ʦʙʝʢʪʠʪʝ ʦʪ ʟʝʤʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ, ʙʝʟ ʜʘ ʠʤ ʩʝ ʚʣʠʷʝ 
ʠʟʢʫʩʪʚʝʥʦ. ʊʦʚʘ ʦʪʨʘʞʝʥʠʝ ʠʣʠ ʠʟʣʲʯʚʘʥʝ ʝ ʦʙʫʩʣʦʚʝʥʦ ʦʪ ʩʣʲʥʯʝʚʘʪʘ ʘʢʪʠʚ-
ʥʦʩʪ (ʌʠʛ. 14 ʘ). ʊʠʧʠʯʥʠ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʥʘ ʧʘʩʠʚʥʠʪʝ ʤʝʪʦʜʠ ʩʘ ʬʦʪʦʛʨʘʬʩʢʘʪʘ 
ʠ ʪʝʣʝʚʠʟʠʦʥʥʘʪʘ ʩʥʠʤʢʘ. 

ʇʨʠ ʘʢʪʠʚʥʠʪʝ ʤʝʪʦʜʠ ʟʘ ʜʠʩʪʘʥʮʠʦʥʥʦ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ɿʝʤʷʪʘ ʩʝ ʨʝʛʠʩʪʨʠ-
ʨʘ ʦʪʨʘʟʝʥ ʦʪ ʟʝʤʥʠʪʝ ʦʙʝʢʪʠ ʠʟʢʫʩʪʚʝʥ ʩʠʛʥʘʣ, ʥʘʩʦʯʝʥʦ ʠʟʣʲʯʝʥ ʢʲʤ ʪʷʭ, ʙʝʟ 
ʟʥʘʯʝʥʠʝ ʜʘʣʠ ʝ ʧʨʝʟ ʜʝʥ̫ ʠʣʠ ʧʨʝʟ ʚʝʯʝʨʪʘ (ʌʠʛ. 14 ʙ). ʊʠʧʠʯʝʥ ʧʨʝʜʩʪʘʚʠʪʝʣ 
ʥʘ ʪʝʟʠ ʤʝʪʦʜʠ ʩʘ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʠʪʝ ʩʥʠʤʢʠ. 

ʇʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʦʙʟʦʨʥʦʩʪʪʘ ʩʠ ʢʦʩʤʠʯʝʩʢʠʪʝ ʩʥʠʤʢʠ ʩʝ ʨʘʟʜʝʣʷʪ ʥʘ 
ʜʝʪʘʡʣʥʠ, ʤʝʩʪʥʠ (ʣʦʢʘʣʥʠ), ʨʝʛʠʦʥʘʣʥʠ, ʢʦʥʪʠʥʝʥʪʘʣʥʠ ʠ ʛʣʦʙʘʣʥʠ. 

ʉʧʦʨʝʜ ʧʨʦʩʪʨʘʥʩʪʚʝʥʘʪʘ ʩʠ ʨʘʟʜʝʣʠʪʝʣʥʘ ʩʧʦʩʦʙʥʦʩʪ (ʇʈʉ) ʘʝʨʦʢʦʩ-
ʤʠʯʝʩʢʠʪʝ ʩʥʠʤʢʠ ʙʠʚʘʪ ʩ ʚʠʩʦʢʘ (ʧʦʜ 2 m), ʩʨʝʜʥʘ (2ï30 m) ʠ ʥʠʩʢʘ (ʥʘʜ 30 m) 
ʨʘʟʜʝʣʠʪʝʣʥʘ ʩʧʦʩʦʙʥʦʩʪ.  

ʅʘʯʠʥʠʪʝ ʥʘ ʧʨʝʜʘʚʘʥʝ ʥʘ ʜʘʥʥʠʪʝ ʢʲʤ ɿʝʤʷʪʘ ʩʘ: ʯʨʝʟ ʩʧʫʩʢʘʝʤ ʘʧʘʨʘʪ, 
ʧʦ ʪʝʣʝʤʝʪʨʠʯʝʥ ʢʘʥʘʣ ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ, ʧʦ ʪʝʣʝʤʝʪʨʠʯʝʥ ʢʘʥʘʣ ʥʘ ʧʨʝʜʚʘʨʠ-
ʪʝʣʥʦ ʟʘʧʘʤʝʪʝʥʘ ʥʘ ʙʦʨʜʘ ʠʥʬʦʨʤʘʮʠʷ ʠ ʜʨ. 

ɺʲʚ ʚʩʠʯʢʠ ʪʝʟʠ ʢʣʘʩʠʬʠʢʘʮʠʠ ʠʤʘ ʠʟʚʝʩʪʥʘ ʜʦʟʘ ʫʩʣʦʚʥʦʩʪ, ʦʙʫʩʣʦʚʝʥʘ 
ʧʨʝʜʠ ʚʩʠʯʢʦ ʦʪ ʠʩʪʦʨʠʯʝʩʢʦʪʦ ʨʘʟʚʠʪʠʝ ʥʘ ʨʘʟʣʠʯʥʠʪʝ ʤʝʪʦʜʠ ï ʨʘʟʣʠʯʥʠʪʝ 
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ʧʝʨʠʦʜʠ ʦʪ ʚʨʝʤʝ ʥʘ ʩʲʟʜʘʚʘʥʝʪʦ ʠ ʧʨʠʣʘʛʘʥʝʪʦ ʠʤ, ʨʘʟʣʠʯʥʘʪʘ ʩʪʝʧʝʥ ʥʘ ʠʟ-
ʧʦʣʟʚʘʥʝ ʠ ʜʨ., ʦʪ ʥʷʢʦʠ ʪʝʨʤʠʥʦʣʦʛʠʯʥʠ ʧʨʦʙʣʝʤʠ, ʦʪ ʧʦʩʪʦʷʥʥʦʪʦ ʧʦʚʠʰʘʚʘʥʝ 
ʥʘ ʢʘʯʝʩʪʚʘʪʘ ʠ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʥʘ ʘʧʘʨʘʪʫʨʘʪʘ ʠ ʪ.ʥ.  
 

 
     ʘ)                         ʙ) 

ʌʠʛ. 14. ʘ) ʇʘʩʠʚʥʠ ʠ ʙ) ɸʢʪʠʚʥʠ ʜʠʩʪʘʥʮʠʦʥʥʠ ʠʟʩʣʝʜʚʘʥʠʷ; 
1) ʩʣʲʥʯʝʚʘ ʨʘʜʠʘʮʠʷ, 2) ʦʪʨʘʟʝʥʘ ʩʣʲʥʯʝʚʘ ʨʘʜʠʘʮʠʷ, 3) ʩʦʙʩʪʚʝʥʦ ʠʟʣʲʯʚʘʥʝ,  

4) ʠʟʢʫʩʪʚʝʥ ʩʠʛʥʘʣ ʦʪ ʩʧʲʪʥʠʢʘ, 5) ʦʪʨʘʟʝʥ ʠʟʢʫʩʪʚʝʥ ʩʠʛʥʘʣ 

 
ʇʦ-ʥʘʪʘʪʲʢ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ ʩʝ ʨʘʟʛʣʝʞʜʘʪ ʩʲʚʩʝʤ ʥʘʢʨʘʪʢʦ ʧʨʠʥʮʠʧʠʪʝ, 

ʦʩʦʙʝʥʦʩʪʠʪʝ, ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʠ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʨʘʟʣʠʯʥʠʪʝ ʚʠʜʦʚʝ ʜʠʩʪʘʥ-
ʮʠʦʥʥʠ ʘʝʨʦʢʦʩʤʠʯʝʩʢʠ ʩʥʠʤʢʠ, ʢʘʢʪʦ ʠ ʥʘʡ-ʭʘʨʘʢʪʝʨʥʠʪʝ ʪʝʭʥʠʯʝʩʢʠ ʩʨʝʜʩʪʚʘ, 
ʩ ʢʦʠʪʦ ʪʝ ʩʝ ʨʝʘʣʠʟʠʨʘʪ. ɽʩʪʝʩʪʚʝʥʦ, ʧʦ-ʛʦʣʷʤʦ ʚʥʠʤʘʥʠʝ ʝ ʦʪʜʝʣʝʥʦ ʥʘ ʦʥʝʟʠ 
ʤʝʪʦʜʠ ʠ ʩʨʝʜʩʪʚʘ, ʢʦʠʪʦ ʩʝ ʠʟʧʦʣʟʚʘʪ ʥʘʡ-ʰʠʨʦʢʦ ʟʘ ʠʟʩʣʝʜʚʘʥʠʷ ʟʘ ʮʝʣʠʪʝ ʥʘ 
ʝʢʦʣʦʛʠʷʪʘ ʠ ʟʘ ʠʟʫʯʘʚʘʥʝʪʦ ʥʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ. 

 ʌʦʪʦʛʨʘʬʩʢʘ ʩʥʠʤʢʘ 

ɸʝʨʦʢʦʩʤʠʯʝʩʢʘʪʘ ʬʦʪʦʛʨʘʬʠʷ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʟʘʩʥʝʤʘʥʝ ʥʘ ʦʙʝʢʪʠ, ʨʘʟ-
ʧʦʣʦʞʝʥʠ ʥʘ ʧʦʚʲʨʭʥʦʩʪʪʘ ʥʘ ɿʝʤʷʪʘ, ʢʘʪʦ ʚ ʨʝʟʫʣʪʘʪ ʩʝ ʧʦʣʫʯʘʚʘ ʬʦʪʦʩʥʠʤʢʘ. 
ʊʦʚʘ ʝ ʠʟʦʙʨʘʞʝʥʠʝʪʦ ï ʜʦʢʫʤʝʥʪʲʪ, ʧʦ ʢʦʡʪʦ ʩʝ ʧʨʘʚʠ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʦʨʠʛʠʥʘʣʘ, 
ʪ.ʝ. ʧʦ ʠʟʦʙʨʘʞʝʥʠʝʪʦ ʩʝ ʠʟʫʯʘʚʘ ʟʘʩʥʝʪʠʷʪ ʦʙʝʢʪ ʠʣʠ ʷʚʣʝʥʠʝ. 

ʇʲʨʚʘʪʘ ʬʦʪʦʩʥʠʤʢʘ ʦʪ ʙʦʨʜʘ ʥʘ ʩʘʤʦʣʝʪ ʝ ʥʘʧʨʘʚʝʥʘ ʥʘʜ ʉʘʥ ɼʠʝʛʦ 
(ʉɸʑ) ʧʨʝʟ 2011 ʛ. ʇʲʨʚʘʪʘ ʬʦʪʦʛʨʘʬʩʢʘ ʩʥʠʤʢʘ ʦʪ ʂʦʩʤʦʩʘ ʝ ʥʘʧʨʘʚʝʥʘ ʦʪ 
ʙʦʨʜʘ ʥʘ ʩʘʪʝʣʠʪʘ ĂExplorer-6ñ ʥʘ 14 ʘʚʛʫʩʪ 1959 ʛ. 

ʅʘʡ-ʦʙʱʠʪʝ ʠʟʠʩʢʚʘʥʠʷ ʟʘ ʦʙʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʝʜʥʘ ʘʝʨʦʢʦʩʤʠʯʝʩʢʘ ʬʦʪʦ-
ʩʥʠʤʢʘ ʩʘ ʪʷ ʜʘ ʦʩʠʛʫʨʷʚʘ ʧʨʝʜʘʚʘʥʝ ʩ ʤʠʥʠʤʘʣʥʠ ʠʟʢʨʠʚʷʚʘʥʠʷ ʥʘ ʬʦʨʤʠʪʝ, 
ʨʘʟʧʨʝʜʝʣʝʥʠʷʪʘ ʥʘ ʷʨʢʦʩʪʠʪʝ ʠ ʮʚʝʪʦʚʝʪʝ ʥʘ ʦʙʝʢʪʘ. 

 

  

ʌʠʛ. 15. ɸʝʨʦʢʦʩʤʠʯʝʩʢʘ ʬʦʪʦʩʥʠʤʢʘ 
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ɸʝʨʦʢʦʩʤʠʯʝʩʢʘʪʘ ʬʦʪʦʩʥʠʤʢʘ ʧʨʠʪʝʞʘʚʘ ʪʨʠ ʚʠʜʘ ʠʥʪʝʛʨʘʮʠʦʥʥʠ ʩʚʦʡ-
ʩʪʚʘ: ʪʝʨʠʪʦʨʠʘʣʥʠ, ʬʘʢʪʦʨʥʠ ʠ ʜʠʥʘʤʠʯʥʠ. ʅʘʡ-ʚʘʞʥʘ ʝ ʬʘʢʪʦʨʥʘʪʘ ʠʥʪʝʛʨʘ-
ʮʠʷ, ʢʦʷʪʦ ʧʦʟʚʦʣʷʚʘ ʥʘ ʝʜʥʘ ʠ ʩʲʱʘ ʘʝʨʦʢʦʩʤʠʯʝʩʢʘ ʬʦʪʦʩʥʠʤʢʘ ʜʘ ʩʝ ʧʦʣʫʯʘʪ 
ʩʲʚʤʝʩʪʠʤʠ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ ʨʘʟʣʠʯʥʠ ʝʣʝʤʝʥʪʠ ʥʘ ʛʝʦʩʬʝʨʘʪʘ ï ʥʘʧʨʠʤʝʨ 
ʦʙʝʢʪʠ ʦʪ ʟʝʤʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ ʠ ʦʙʣʘʮʠʪʝ ʥʘʜ ʥʝʷ (ʌʠʛ. 15). ɸ ʯʨʝʟ ʜʠʥʘʤʠʯʥʘʪʘ 
ʠʥʪʝʛʨʘʮʠʷ, ʢʘʪʦ ʩʝ ʧʦʣʫʯʘʚʘʪ ʤʥʦʛʦʢʨʘʪʥʦ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ ʝʜʠʥ ʠ ʩʲʱʠ ʦʙʝʢʪ ʚ 
ʨʘʟʣʠʯʥʠ ʤʦʤʝʥʪʠ ʦʪ ʚʨʝʤʝ, ʤʦʞʝ ʜʘ ʩʝ ʧʨʦʩʣʝʜʠ ʜʠʥʘʤʠʢʘʪʘ ʚ ʨʘʟʚʠʪʠʝʪʦ ʥʘ 
ʧʨʠʨʦʜʥʠʪʝ ʠ ʘʥʪʨʦʧʦʛʝʥʥʠʪʝ ʷʚʣʝʥʠʷ ʠ ʧʨʦʮʝʩʠ. ʊʦʟʠ ʚʠʜ ʠʥʪʝʛʨʘʮʠʷ ʝ ʦʩʦʙʝʥʦ 
ʮʝʥʥʘ ʧʨʠ ʠʟʫʯʘʚʘʥʝ ʥʘ ʝʢʦʣʦʛʠʯʥʠ ʧʨʦʮʝʩʠ ʚ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ. 

ɺ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʲʛʲʣʘ ʤʝʞʜʫ ʦʧʪʠʯʥʘʪʘ ʦʩ ʥʘ ʬʦʪʦʘʧʘʨʘʪʫʨʘʪʘ ʠ ʤʝʩʪʥʘ-
ʪʘ ʚʝʨʪʠʢʘʣʘ ʩʝ ʨʘʟʣʠʯʘʚʘʪ: ʧʣʘʥʦʚʦ, ʧʝʨʩʧʝʢʪʠʚʥʦ, ʧʣʘʥʦʚʦ-ʧʝʨʩʧʝʢʪʠʚʥʦ ʠ 
ʧʘʥʦʨʘʤʥʦ ʘʝʨʦʢʦʩʤʠʯʝʩʢʦ ʬʦʪʦʛʨʘʬʠʨʘʥʝ. 

ʇʨʝʜʠʤʩʪʚʦ ʥʘ ʧʣʘʥʦʚʘʪʘ ʘʝʨʦʢʦʩʤʠʯʝʩʢʘ ʩʥʠʤʢʘ ʝ ʝʜʥʘʢʚʠʷʪ ʤʘʱʘʙ ʚʲʚ 
ʚʩʠʯʢʠ ʧʦʩʦʢʠ. ʅʝʜʦʩʪʘʪʲʢ ʥʘ ʪʦʟʠ ʚʠʜ ʩʥʠʤʢʠ ʝ, ʯʝ ʦʙʝʢʪʠʪʝ ʩʝ ʚʠʞʜʘʪ ʩʘʤʦ 
ʬʨʦʥʪʘʣʥʦ, ʘ ʥʝ ʠ ʦʪʩʪʨʘʥʠ.  

ʇʝʨʩʧʝʢʪʠʚʥʠʪʝ ʘʝʨʦʢʦʩʤʠʯʝʩʢʠ ʬʦʪʦʛʨʘʬʩʢʠ ʩʥʠʤʢʠ ʩʘ ʧʨʠʛʦʜʥʠ ʠ ʟʘ 
ʠʟʤʝʨʚʘʪʝʣʥʠ ʮʝʣʠ. ʇʨʠ ʪʷʭ ʩʝ ʦʙʭʚʘʱʘʪ ʧʦ-ʛʦʣʝʤʠ ʪʝʨʠʪʦʨʠʠ ʦʪ ʟʝʤʥʘʪʘ ʧʦ-
ʚʲʨʭʥʦʩʪ, ʦʪʢʦʣʢʦʪʦ ʧʨʠ ʧʣʘʥʦʚʠʪʝ.  

ʅʘʡ-ʛʦʣʝʤʠ ʯʘʩʪʠ ʦʪ ʧʦʚʲʨʭʥʦʩʪʪʘ ʥʘ ɿʝʤʷʪʘ ʩʝ ʦʙʭʚʘʱʘʪ ʧʨʠ ʧʘʥʦʨʘʤ-
ʥʦʪʦ ʬʦʪʦʛʨʘʬʠʨʘʥʝ.  

ʇʦʨʘʜʠ ʥʝʜʦʩʪʘʪʲʮʠʪʝ ʥʘ ʢʣʘʩʠʯʝʩʢʘʪʘ ʬʦʪʦʛʨʘʬʩʢʘ ʪʝʭʥʦʣʦʛʠʷ, ʧʦʥʘ-
ʩʪʦʷʱʝʤ ʜʠʩʪʘʥʮʠʦʥʥʦ ʬʦʪʦʛʨʘʬʠʨʘʥʝ ʦʪ ʂʦʩʤʦʩʘ ʩʝ ʧʨʘʚʠ ʠʟʮʷʣʦ ʩ ʮʠʬʨʦʚʠ 
ʬʦʪʦʢʘʤʝʨʠ. ɼʥʝʩ ʢʦʩʤʠʯʝʩʢʠʪʝ ʬʦʪʦʩʥʠʤʢʠ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʠʥʪʝʨʝʩ ʧʨʝʜʠʤʥʦ 
ʢʘʪʦ ʘʨʭʠʚ ʟʘ ʩʨʘʚʥʚ̫ʘʥʝ ʠ ʦʪʯʠʪʘʥʝ ʥʘ ʠʟʤʝʥʝʥʠʷʪʘ ʥʘ ʦʙʝʢʪʠʪʝ ʚʲʚ ʚʨʝʤʝʪʦ. 

 ʊʝʣʝʚʠʟʠʦʥʥʘ ʩʥʠʤʢʘ 

ʆʧʝʨʘʪʠʚʥʠʪʝ ʟʘʜʘʯʠ ʥʘ ʘʝʨʦʢʦʩʤʠʯʝʩʢʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʥʝ ʤʦʛʘʪ ʜʘ ʙʲ-
ʜʘʪ ʨʝʰʘʚʘʥʠ ʯʨʝʟ ʬʦʪʦʛʨʘʬʩʢʠʪʝ ʘʝʨʦʢʦʩʤʠʯʝʩʢʠ ʩʥʠʤʢʠ. ʊʦʚʘ ʥʘʣʘʛʘ ʩʲʟʜʘ-
ʚʘʥʝʪʦ ʠ ʙʲʨʟʦʪʦ ʨʘʟʚʠʪʠʝ ʥʘ ʢʦʩʤʠʯʝʩʢʠʪʝ ʪʝʣʝʚʠʟʠʦʥʥʠ ʩʠʩʪʝʤʠ (ʌʠʛ. 16). ʅʝ-
ʟʘʚʠʩʠʤʦ ʦʪ ʦʙʱʠʪʝ ʬʠʟʠʯʥʠ ʧʨʠʥʮʠʧʠ ʩ ʢʦʥʚʝʥʮʠʦʥʘʣʥʠʪʝ ʪʝʣʝʚʠʟʠʦʥʥʠ ʩʠʩ-
ʪʝʤʠ, ʪʝʣʝʚʠʟʠʦʥʥʘʪʘ ʘʧʘʨʘʪʫʨʘ ʥʘ ʙʦʨʜʘ ʥʘ ʂʃɸ ʪʨʷʙʚʘ ʜʘ ʨʘʙʦʪʠ ʧʨʠ ʨʝʜʠʮʘ 
ʩʧʝʮʠʬʠʯʥʠ ʫʩʣʦʚʠʷ, ʢʦʝʪʦ ʦʧʨʝʜʝʣʷ ʩʲʱʝʩʪʚʫʚʘʥʝʪʦ ʠ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʢʦʩʤʠ-
ʯʝʩʢʘʪʘ ʪʝʣʝʚʠʟʠʦʥʥʘ ʪʝʭʥʠʢʘ ʢʘʪʦ ʩʨʘʚʥʠʪʝʣʥʦ ʩʘʤʦʩʪʦʷʪʝʣʝʥ ʜʷʣ ʥʘ ʪʝʣʝ-
ʚʠʟʠʦʥʥʘʪʘ ʪʝʭʥʠʢʘ. 

ʆʩʚʝʥ ʟʘ ʜʠʩʪʘʥʮʠʦʥʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʥʘ ɿʝʤʷʪʘ ʠ ʜʨʫʛʠ ʧʣʘʥʝʪʠ ʤʦʥʪʠ-
ʨʘʥʠʪʝ ʥʘ ʙʦʨʜʘ ʥʘ ʂʃɸ ʪʝʣʝʚʠʟʠʦʥʥʠ ʩʠʩʪʝʤʠ ʩʝ ʠʟʧʦʣʟʚʘʪ ʠ ʟʘ ʜʨʫʛʠ ʮʝʣʠ: 
ʢʦʥʪʨʦʣ ʥʘ ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʢʦʩʤʦʥʘʚʪʠʪʝ ʠ ʥʘ ʙʦʨʜʦʚʘʪʘ ʘʧʘʨʘʪʫʨʘ, ʨʝʪʨʘʥʩʣʘ-
ʮʠʷ ʥʘ ʠʥʬʦʨʤʘʮʠʷ, ʩʣʝʜʝʥʝ ʥʘ ʩʲʩʪʦʷʥʠʝʪʦ ʠ ʜʚʠʞʝʥʠʝʪʦ ʥʘ ʜʨʫʛʠ ʂʃɸ ʠ ʪ.ʥ. 
ʄʥʦʛʦ ʚʘʞʥʦ ʧʨʠʣʦʞʝʥʠʝ ʠʤʘʪ ʪʝʣʝʚʠʟʠʦʥʥʠʪʝ ʩʠʩʪʝʤʠ ʧʨʠ ʨʝʰʘʚʘʥʝ ʥʘ ʥʘʚʠ-
ʛʘʮʠʦʥʥʠ ʟʘʜʘʯʠ ʚ ʤʝʞʜʫʧʣʘʥʝʪʥʠ ʢʦʩʤʠʯʝʩʢʠ ʧʦʣʝʪʠ. 

ɺʲʚ ʚʨʲʟʢʘ ʩ ʨʝʘʣʠʟʘʮʠʷʪʘ ʥʘ ʄʝʞʜʫʥʘʨʦʜʥʠʷ ʢʦʩʤʠʯʝʩʢʠ ʧʨʦʝʢʪ Ăʌʦʙʦʩñ 
ʟʘ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʧʣʘʥʝʪʘʪʘ ʄʘʨʩ ʠ ʥʝʡʥʠʷ ʝʩʪʝʩʪʚʝʥ ʩʘʪʝʣʠʪ ʌʦʙʦʩ, ʩ ʘʢʪʠʚʥʦʪʦ 
ʫʯʘʩʪʠʝ ʥʘ ʙʲʣʛʘʨʩʢʠ ʫʯʝʥʠ ʠ ʩʧʝʮʠʘʣʠʩʪʠ ʝ ʩʲʟʜʘʜʝʥ ʚʠʜʝʦʩʧʝʢʪʨʦʤʝʪʨʠʯʝʥ 
ʢʦʤʧʣʝʢʩ (ɺʉʂ), ʚʢʣʶʯʚʘʱ ʪʨʠʢʘʥʘʣʥʘ ʪʝʣʝʚʠʟʠʦʥʥʘ ʢʘʤʝʨʘ ʠ ʩʧʝʢʪʨʦʤʝʪʲʨ, 
ʜʘʚʘʱʠ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʪʨʠ ʟʘʜʘʜʝʥʠ ʩʧʝʢʪʨʘʣʥʠ 
ʟʦʥʠ, ʠʟʚʲʨʰʚʘʱ ʝʜʥʦʚʨʝʤʝʥʥʦ ʩ ʪʦʚʘ ʩʧʝʢʪʨʦʤʝʪʨʠʨʘʥʝ ʥʘ ʠʟʩʣʝʜʚʘʥʠʷ ʦʙʝʢʪ.  
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ʘ) ʙ) ʚ) 
ʌʠʛ. 16. ʊʝʣʝʚʠʟʠʦʥʥʘ ʩʥʠʤʢʘ ʥʘ ɿʝʤʷʪʘ ʦʪ ʂʦʩʤʦʩʘ  

ʘ) ʧ̡ ʨʚʘʪʘ ʪʝʣʝʚʠʟʠʦʥʥʘ ʩʥʠʤʢʘ ʥʘ ɿʝʤʷʪʘ ʦʪ ʂʦʩʤʦʩʘ ʦʪ ʩʧʲʪʥʠʢʘ ĂTiros 1ñ, 1960 ʛ., 
ʅɸʉɸ, ʙ) ʪʝʣʝʚʠʟʠʦʥʥʘ ʩʥʠʤʢʘ ʥʘ ɿʝʤʷʪʘ, ʦʪ ʨʫʩʢʠ ʩʧʲʪʥʠʢ Ăʄʦʣʥʠʷñ, 1966 ʛ.,  

ʚ) ʪʝʣʝʚʠʟʠʦʥʥʘ ʩʥʠʤʢʘ ʥʘ ɿʝʤʷʪʘ ʦʪ ʙʦʨʜʘ ʥʘ Ăɸʧʦʣʦ 17ñ, 1972 ʛ. 
 

 ʀʥʬʨʘʯʝʨʚʝʥʘ ʩʥʠʤʢʘ 

ʇʨʠ ʠʥʬʨʘʯʝʨʚʝʥʘʪʘ (ʀʏ) ʘʝʨʦʢʦʩʤʠʯʝʩʢʘ ʩʥʠʤʢʘ ʩʝ ʠʟʧʦʣʟʚʘ ʩʦʙʩʪʚʝ-
ʥʦʪʦ ʠʟʣʲʯʚʘʥʝ ʥʘ ʠʟʩʣʝʜʚʘʥʠʷ ʦʙʝʢʪ. ʀʟʪʦʯʥʠʮʠ ʥʘ ʨʘʜʠʘʮʠʷ ʚ ʠʥʬʨʘʯʝʨʚʝ-
ʥʘʪʘ ʦʙʣʘʩʪ ʥʘ ʝʣʝʢʪʨʦʤʘʛʥʠʪʥʠʷ ʩʧʝʢʪʲʨ ʩʘ ʚʩʠʯʢʠ ʧʨʠʨʦʜʥʠ ʠ ʘʥʪʨʦʧʦʛʝʥʥʠ 
ʦʙʝʢʪʠ, ʢʦʠʪʦ ʠʤʘʪ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦ-ʚʠʩʦʢʘ ʦʪ ʘʙʩʦʣʶʪʥʘʪʘ ʥʫʣʘ. ʆʪ ʜʨʫʛʘ ʩʪʨʘʥʘ, 
ʩ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʠ ʪʝʤʧʝʨʘʪʫʨʥʠʪʝ ʢʦʥʪʨʘʩʪʠ ʩʘ ʩʚʲʨʟʘʥʠ ʧʦʯʪʠ ʚʩʠʯʢʠ ʷʚʣʝʥʠʷ 
ʠ ʧʨʦʮʝʩʠ ʚ ʦʙʢʨʲʞʘʚʘʱʘʪʘ ʥʠ ʩʨʝʜʘ. ɸʝʨʦʢʦʩʤʠʯʝʩʢʠʪʝ ʩʥʠʤʢʠ ʚ ʀʏ ʦʙʣʘʩʪ 
ʥʦʩʷʪ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʠʟʩʣʝʜʚʘʥʠʷ ʦʙʝʢʪ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʫʩʣʦʚʠʷʪʘ ʥʘ ʦʩʚʝʪʝ-
ʥʦʩʪʪʘ ʤʫ. ʀʥʬʨʘʯʝʨʚʝʥʠ̫ ʪ ʜʠʘʧʘʟʦʥ ʥʘ ʩʧʝʢʪʲʨʘ ʝ ʧʨʠʟʥʘʪ ʦʪ ʩʧʝʮʠʘʣʠʩʪʠʪʝ 
ʢʘʪʦ ʝʜʠʥ ʦʪ ʥʘʡ-ʚʘʞʥʠʪʝ ʟʘ ʜʠʩʪʘʥʮʠʦʥʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʚ ʛʝʦʣʦʛʠʷʪʘ, ʛʦʨʩʢʦʪʦ 
ʩʪʦʧʘʥʩʪʚʦ, ʚʦʜʥʠʪʝ ʨʝʩʫʨʩʠ ʠ ʘʛʨʦʪʝʭʥʠʢʘʪʘ. 

ʅʘʡ-ʦʙʱʦ ʧʨʠʨʦʜʥʠʪʝ ʦʙʝʢʪʠ ʠ ʷʚʣʝʥʠʷ, ʠʟʫʯʘʚʘʥʠ ʯʨʝʟ ʀʏ ʩʥʠʤʢʠ, ʤʦʛʘʪ 
ʜʘ ʩʝ ʨʘʟʜʝʣʷʪ ʥʘ ʜʚʝ ʛʨʫʧʠ. ʊʝʟʠ ʦʪ ʧʲʨʚʘʪʘ ʠʟʤʝʥʷʪ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʩʠ ʚ ʟʘʚʠ-
ʩʠʤʦʩʪ ʦʪ ʩʣʲʥʯʝʚʦʪʦ ʛʨʝʝʥʝ ʠ ʠʤʘʪ ʩʨʘʚʥʠʪʝʣʥʦ ʤʘʣʢʠ ʪʝʤʧʝʨʘʪʫʨʥʠ ʢʦʥʪʨʘʩʪʠ 
ʩʧʨʷʤʦ ʬʦʥʘ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʧʨʠʨʦʜʥʠʪʝ ʫʩʣʦʚʠʷ ʠ ʦʪ ʯʘʩʘ ʥʘ ʜʝʥʦʥʦʱʠʝʪʦ. ʅʘ 
ʬʠʛ.17 ʩʘ ʜʘʜʝʥʠ ʧʨʠʤʝʨʠ ʟʘ ʠʟʤʝʥʝʥʠʝʪʦ ʥʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʥʘ ʥʷʢʦʣʢʦ ʭʘʨʘʢ-
ʪʝʨʥʠ ʧʨʠʨʦʜʥʠ ʦʙʝʢʪʘ ʦʪ ʧʲʨʚʘʪʘ ʛʨʫʧʘ ʧʨʝʟ ʨʘʟʣʠʯʥʠʪʝ ʯʘʩʦʚʝ ʥʘ ʜʝʥʦ-
ʥʦʱʠʝʪʦ. ɺʲʚ ʚʪʦʨʘʪʘ ʛʨʫʧʘ ʩʘ ʦʙʝʢʪʠ ʠ ʷʚʣʝʥʠʷ ʩʲʩ ʟʥʘʯʠʪʝʣʥʦ ʧʦ-ʚʠʩʦʢʘ 
ʩʦʙʩʪʚʝʥʘ ʪʝʤʧʝʨʘʪʫʨʘ - ʚʫʣʢʘʥʠ, ʛʦʨʩʢʠ ʧʦʞʘʨʠ, ʛʝʦʪʝʨʤʘʣʥʠ ʚʦʜʠ, ʫʨʘʛʘʥʠ ʠ 
ʜʨ. (ʌʠʛ. 18). 
 

 

ʌʠʛ. 17. ʀʣʶʩʪʨʘʮʠʷ ʥʘ ʠʟʤʝʥʝʥʠʝʪʦ ʥʘ 
ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʥʘ ʥʷʢʦʠ ʭʘʨʘʢʪʝʨʥʠ ʧʨʠ-
ʨʦʜʥʠ ʦʙʝʢʪʠ ʧʨʝʟ ʨʘʟʣʠʯʥʠ ʯʘʩʦʚʝ ʥʘ 
ʜʝʥʦʥʦʱʠʝʪʦ: 

1 ï ʨʝʢʘ; 2 ï ʣʠʚʘʜʘ; 3 ï ʛʨʘʥʠʪ 
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ʘ) ʙ) 
ʌʠʛ. 18. ʀʟʦʙʨʘʞʝʥʠʝ ʥʘ ʛʦʣʝʤʠʷ ʫʨʘʛʘʥ Ăʆʜʠʣñ, ʢʦʡʪʦ ʩʝ Ăʙʣʲʩʥʘñ  
ʥʘ 15 ʩʝʧʪʝʤʚʨʠ 2014 ʛ. ʚ 12:45 ʯ. ʚ ʧʦʣʫʦʩʪʨʦʚ ɹʘʜʞʘ, ʄʝʢʩʠʢʦ  

ʘ) ʚʲʚ ʚʠʜʠʤʠʷ ʜʠʘʧʘʟʦʥ ʠ ʥʘ ʙ) ʀʏ ʩʥʠʤʢʘ 

 
ʀʏ ʜʠʘʧʘʟʦʥ ʩʝ ʧʦʜʨʘʟʜʝʣʷ ʥʘ ʪʨʠ ʟʦʥʠ: ʙʣʠʟʢʘ ʀʏ ʟʦʥʘ ï ʦʪ 0,7 ʜʦ 2,5 Õm; 

ʩʨʝʜʥʘ ʟʦʥʘ ï ʦʪ 3,4 ʜʦ 4,2 Õm, ʠ ʜʘʣʝʯʥʘ ï ʦʪ 8,8 ʜʦ 12,3 Õm, ʚʩʷʢʘ ʦʪ ʢʦʠʪʦ ʝ 
ʩʧʝʮʠʬʠʯʥʘ ʧʦ ʩʚʦʷʪʘ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪ ʠ ʩʲʦʪʚʝʪʥʦ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʨʘʟʣʠʯʥʠ 
ʮʝʣʠ. ɺ ʙʣʠʟʢʘʪʘ ʀʏ ʟʦʥʘ ʩʝ ʧʦʣʫʯʘʚʘʪ ʢʘʯʝʩʪʚʝʥʠ ʜʘʥʥʠ ʟʘ ʢʘʨʪʦʛʨʘʬʠʷʪʘ ʠ 
ʢʦʤʧʣʝʢʩʥʠʪʝ ʛʝʦʛʨʘʬʩʢʠ ʠʟʩʣʝʜʚʘʥʠʷ. ʇʦ ʩʥʠʤʢʠ ʚ ʪʘʟʠ ʟʦʥʘ ʤʦʞʝ ʦʪʯʝʪʣʠʚʦ 
ʜʘ ʩʝ ʧʨʦʩʣʝʜʠ ʙʨʝʛʦʚʘ ʣʠʥʠʷ ʠ ʜʘ ʩʝ ʦʮʝʥʠ ʣʝʜʦʚʘ ʦʙʩʪʘʥʦʚʢʘ. ʈʘʟʜʝʣʠʪʝʣʥʘʪʘ 
ʩʧʦʩʦʙʥʦʩʪ ʥʘ ʀʏ ʩʥʠʤʢʠ ʚ ʙʣʠʟʢʘʪʘ ʟʦʥʘ ʝ ʦʪ ʥʷʢʦʣʢʦ ʜʝʩʝʪʢʠ ʜʦ ʥʷʢʦʣʢʦ ʩʪʦ-
ʪʠʮʠ ʤʝʪʨʘ. ʉʨʝʜʥʘʪʘ ʀʏ ʟʦʥʘ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʠʟʫʯʘʚʘʥʝ ʥʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʦ-
ʚʨʝʤʝʚʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʪʦʧʣʠʥʥʦʪʦ ʠʟʣʲʯʚʘʥʝ ʥʘ ɿʝʤʷʪʘ, ʣʦʢʘʣʥʠʪʝ ʪʦ-
ʧʣʠʥʥʠ ʥʝʝʜʥʦʨʦʜʥʦʩʪʠ ʠ ʘʥʦʤʘʣʠʠ, ʦʙʣʘʩʪʠʪʝ ʥʘ ʤʣʘʜ ʚʫʣʢʘʥʠʟʲʤ ʠ ʧʦʜʧʦʯ-
ʚʝʥʠʪʝ ʚʦʜʠ. ʈʘʟʜʝʣʠʪʝʣʥʘʪʘ ʩʧʦʩʦʙʥʦʩʪ ʚ ʪʘʟʠ ʟʦʥʘ ʚʘʨʠʨʘ ʦʪ ʥʷʢʦʣʢʦ ʢʠʣʦ-
ʤʝʪʨʘ ʜʦ ʥʷʢʦʣʢʦ ʜʝʩʝʪʢʠ ʢʠʣʦʤʝʪʨʘ. ʈʝʛʠʩʪʨʠʨʘʥʘʪʘ ʨʘʜʠʘʮʠʷ ʚ ʜʘʣʝʯʥʘʪʘ ʀʏ 
ʟʦʥʘ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʠʟʫʯʘʚʘʥʝ ʥʘ ʚʫʣʢʘʥʩʢʠ ʨʘʡʦʥʠ, ʟʘ ʩʲʩʪʘʚʷʥʝ ʥʘ ʪʝʤʧʝʨʘ-
ʪʫʨʥʠ ʢʘʨʪʠ, ʟʘ ʮʝʣʠʪʝ ʥʘ ʛʝʦʣʦʞʢʦʪʦ ʢʘʨʪʦʛʨʘʬʠʨʘʥʝ ʠ ʜʨ. ʀʟʩʣʝʜʚʘʥʠʷʪʘ ʚ 
ʪʘʟʠ ʟʦʥʘ ʩʝ ʠʟʚʲʨʰʚʘʪ ʠ ʧʨʝʟ ʜʝʥʷ, ʠ ʧʨʝʟ ʥʦʱʪʘ, ʢʘʪʦ ʨʘʟʜʝʣʠʪʝʣʥʘʪʘ ʩʧʦ-
ʩʦʙʥʦʩʪ ʥʘ ʩʥʠʤʢʠʪʝ ʝ ʦʪ ʧʦʨʷʜʲʢʘ ʥʘ 2 km ʧʨʝʟ ʜʝʥʷ, ʠ ʩʲʦʪʚʝʪʥʦ 4 km ʧʨʝʟ 
ʥʦʱʪʘ. 

 ʄʠʢʨʦʚʲʣʥʦʚʘ ʩʥʠʤʢʘ 

ʏʨʝʟ ʤʠʢʨʦʚʲʣʥʦʚʠʪʝ ʩʥʠʤʢʠ ʩʝ ʠʟʤʝʨʚʘʪ ʠʥʪʝʥʟʠʚʥʦʩʪʪʘ ʠ ʧʦʣʷʨʠʟʘʮʠʷ-
ʪʘ ʥʘ ʩʦʙʩʪʚʝʥʦʪʦ ʨʘʜʠʦʪʦʧʣʠʥʥʦ ʠʟʣʲʯʚʘʥʝ ʥʘ ʨʘʟʣʠʯʥʠʪʝ ʧʨʠʨʦʜʥʠ ʦʙʨʘʟʫ-
ʚʘʥʠʷ ʚ ʩʚʨʲʭʚʠʩʦʢʦʯʝʩʪʦʪʥʠʷ (ʉɺʏ) ʜʠʘʧʘʟʦʥ ʩ ʜʲʣʞʠʥʠ ʥʘ ʚʲʣʥʠʪʝ ʦʪ 0,3 ʜʦ 
30 cm, ʪ.ʝ. ʚ ʜʠʘʧʘʟʦʥʘ ʦʪ ʯʝʩʪʦʪʠ ʦʪ 1 000 ʜʦ 100 000 MHz (ʌʠʛ. 19). 

 

  

ʘ) ʙ) 

ʌʠʛ. 19. ʘ) ʀʥʬʨʘʯʝʨʚʝʥʘ ʠ ʙ) ʄʠʢʨʦʚʲʣʥʦʚʘ ʩʥʠʤʢʘ ʥʘ ʪʨʦʧʠʯʝʩʢʠʷ ʮʠʢʣʦʥ 
Ăʄʘʨʠʥʘñ ʦʪ 27 ʦʢʪʦʤʚʨʠ, ʅɸʉɸ 
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ɿʘ ʢʦʣʠʯʝʩʪʚʝʥʘ ʦʮʝʥʢʘ ʥʘ ʪʦʧʣʠʥʥʦʪʦ ʨʘʜʠʦʠʟʣʲʯʚʘʥʝ ʝ ʧʨʠʝʪʦ ʧʦʥʷʪʠʝ-
ʪʦ ʨʘʜʠʦʷʨʢʦʩʪʥʘ ʪʝʤʧʝʨʘʪʫʨʘ.  

ʄʥʦʛʦ ʯʝʩʪʦ ʨʘʜʠʘʮʠʷʪʘ ʦʪ ʧʨʠʨʦʜʥʠʪʝ ʦʙʝʢʪʠ ʝ ʧʦʣʷʨʠʟʠʨʘʥʘ. ʇʦʣʨ̫ʠ-
ʟʘʮʠʷʪʘ ʝ ʪʷʩʥʦ ʩʚʲʨʟʘʥʘ ʩ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠʪʝ ʥʘ ʧʦʚʲʨʭʥʦʩʪʪʘ ʥʘ ʠʟʩʣʝʜʚʘʥʠʷ 
ʦʙʝʢʪ. 

ʉʦʙʩʪʚʝʥʘʪʘ ʨʘʜʠʘʮʠʷ ʥʘ ʧʨʠʨʦʜʥʠʪʝ ʦʙʝʢʪʠ ʩʝ ʠʟʤʝʨʚʘ ʩʲʩ ʩʚʨʲʭʚʠʩʦʢʦ-
ʯʝʩʪʦʪʥʘ ʨʘʜʠʦʤʝʪʨʠʯʥʘ ʘʧʘʨʘʪʫʨʘ. ɺ ʥʘʡ-ʦʙʱʠʷ ʩʣʫʯʘʡ ʉɺʏ ʨʘʜʠʦʤʝʪʲʨʲʪ ʩʝ 
ʩʲʩʪʦʠ ʦʪ ʧʨʠʝʤʥʦ ʫʩʪʨʦʡʩʪʚʦ ʩ ʘʥʪʝʥʘ ʠ ʨʝʛʠʩʪʨʠʨʘʱʘ ʘʧʘʨʘʪʫʨʘ. ʇʨʠʝʤʥʦʪʦ 
ʫʩʪʨʦʡʩʪʚʦ ʧʨʠʝʤʘ ʠ ʠʟʤʝʨʚʘ ʠʥʪʝʥʟʠʚʥʦʩʪʪʘ ʥʘ ʠʟʣʲʯʚʘʥʝʪʦ ʦʪ ʝʣʝʤʝʥʪʘ ʥʘ 
ʟʝʤʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ, ʦʙʭʚʘʥʘʪ ʦʪ ʟʨʠʪʝʣʥʦʪʦ ʧʦʣʝ ʥʘ ʘʥʪʝʥʘʪʘ. ɼʘʥʥʠʪʝ ʚʲʚ ʚʠʜ 
ʥʘ ʝʣʝʢʪʨʠʯʝʩʢʠ ʩʠʛʥʘʣʠ ʩ ʨʘʟʣʠʯʥʘ ʠʥʪʝʥʟʠʚʥʦʩʪ ʩʝ ʨʝʛʠʩʪʨʠʨʘʪ ʥʘ ʙʦʨʜʘ ʥʘ ʃɸ 
ʠʣʠ ʩʝ ʧʨʝʜʘʚʘʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʦ ʢʲʤ ɿʝʤʷʪʘ. 

ɿʘ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʨʘʡʦʥʠ ʦʪ ʟʝʤʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ, ʨʘʟʤʝʨʠʪʝ ʥʘ ʢʦʠʪʦ 
ʧʨʝʚʠʰʘʚʘʪ ʟʥʘʯʠʪʝʣʥʦ ʧʦ ʰʠʨʠʥʘ ʠ ʜʲʣʞʠʥʘ ʨʘʟʤʝʨʠʪʝ ʥʘ ʝʣʝʤʝʥʪʘ ʥʘ ʦʙʟʦʨ 
ʥʘ ʨʘʜʠʦʤʝʪʲʨʘ, ʩʝ ʠʟʧʦʣʟʚʘʪ ʩʢʘʥʠʨʘʱʠ ʉɺʏ ʨʘʜʠʦʤʝʪʨʠʯʥʠ ʩʠʩʪʝʤʠ. ʉʢʘʥʠ-
ʨʘʥʝʪʦ ʧʨʠ ʪʷʭ ʩʪʘʚʘ ʧʦ ʜʚʘ ʥʘʯʠʥʘ ï ʤʝʭʘʥʠʯʥʦ ʠ ʝʣʝʢʪʨʦʥʥʦ. 

ʅʘ ʙʦʨʜʘ ʥʘ ʤʦʜʫʣʘ Ăʇʨʠʨʦʜʘñ ʚ ʩʲʩʪʘʚʘ ʥʘ ʦʨʙʠʪʘʣʥʠʷ ʢʦʤʧʣʝʢʩ Ăʄʠʨñ ʦʪ 
1996 ʛ. ʜʦ ʢʨʘʷ ʥʘ ʩʲʱʝʩʪʚʫʚʘʥʝʪʦ ʥʘ ʢʦʤʧʣʝʢʩʘ (2001 ʛ.) ʨʘʙʦʪʠ ʜʚʫʧʦʣʷʨʠ-
ʟʘʮʠʦʥʥʘʪʘ ʩʚʨʲʭʚʠʩʦʢʦʯʝʩʪʦʪʥʘ ʩʢʘʥʠʨʘʱʘ ʨʘʜʠʦʤʝʪʨʠʯʥʘ ʩʠʩʪʝʤʘ ʈ-400, 
ʩʲʟʜʘʜʝʥʘ ʚ ʀʂʀʊ-ɹɸʅ (ʌʠʛ. 20). 

 

 
 
 

ʌʠʛ. 20. ʉʢʘʥʠʨʘʱʘʪʘ ʘʥʪʝʥʥʘ ʩʠʩʪʝʤʘ, ʝʣʝʢʪʨʦʥʥʠʷʪ ʙʣʦʢ  
ʠ ʢʦʣʝʢʪʠʚʲʪ ʦʪ ʀʂʀʊ-ɹɸʅ, ʨʘʟʨʘʙʦʪʠʣ ʩʠʩʪʝʤʘʪʘ ʈ-400 

 

 ʈʘʜʠʦʣʦʢʘʮʠʦʥʥʘ ʩʥʠʤʢʘ 

ɿʥʘʯʠʪʝʣʥʦ ʧʦ-ʛʦʣʝʤʠʷʪ ʜʠʥʘʤʠʯʝʥ ʜʠʘʧʘʟʦʥ ʚ ʨʘʜʠʦʦʙʭʚʘʪʘ ʚ ʩʨʘʚʥʝʥʠʝ 
ʩ ʦʧʪʠʯʥʠʷ ʦʙʭʚʘʪ ʧʦʟʚʦʣʷʚʘ ʚ ʨʘʜʠʦʚʲʣʥʦʚʘʪʘ ʦʙʣʘʩʪ ʥʘ ʝʣʝʢʪʨʦʤʘʛʥʠʪʥʠʷ 
ʩʧʝʢʪʲʨ ʜʘ ʩʝ ʪʲʨʩʷʪ ʩʧʝʢʪʨʘʣʥʠ ʨʘʟʣʠʯʠʷ ʥʘ ʠʟʩʣʝʜʚʘʥʠʪʝ ʦʙʝʢʪʠ ʚ ʟʥʘʯʠʪʝʣʥʦ 
ʧʦ-ʛʦʣʷʤ ʯʝʩʪʦʪʝʥ ʜʠʘʧʘʟʦʥ. 

ʈʘʜʠʦʣʦʢʘʮʠʦʥʥʘʪʘ ʘʝʨʦʢʦʩʤʠʯʝʩʢʘ ʩʥʠʤʢʘ ʩʧʘʜʘ ʢʲʤ ʘʢʪʠʚʥʠʪʝ ʤʝʪʦʜʠ 
ʥʘ ʜʠʩʪʘʥʮʠʦʥʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ. ʇʨʠ ʥʝʷ ʩʝ ʨʝʛʠʩʪʨʠʨʘ ʥʝ ʩʘʤʦ ʝʩʪʝʩʪʚʝʥʦʪʦ 
ʨʘʜʠʦʠʟʣʲʯʚʘʥʝ ʥʘ ʦʙʝʢʪʠʪʝ, ʥʦ ʠ ʦʪʨʘʟʝʥʠʷʪ, ʠʟʧʨʘʪʝʥ ʢʲʤ ʪʷʭ, ʠʟʢʫʩʪʚʝʥ ʨʘ-
ʜʠʦʩʠʛʥʘʣ.  

ɸʢʪʠʚʥʠʪʝ ʘʝʨʦʢʦʩʤʠʯʝʩʢʠ ʜʠʩʪʘʥʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ ʧʨʠʪʝʞʘʚʘʪ ʩʣʝʜʥʠ-
ʪʝ ʥʘʡ-ʚʘʞʥʠ ʭʘʨʘʢʪʝʨʥʠ ʦʩʦʙʝʥʦʩʪʠ ʠ ʚʲʟʤʦʞʥʦʩʪʠ:  
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¶ ʥʝʟʘʚʠʩʠʤʦʩʪ ʦʪ ʤʝʪʝʦʨʦʣʦʛʠʯʥʠʪʝ ʫʩʣʦʚʠʷ ʠ ʦʪ ʯʘʩʘ ʥʘ ʜʝʥʦʥʦʱʠʝʪʦ;  

¶ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ ʨʘʟʣʠʯʥʠ ʩʣʦʝʚʝ ʥʘ ʠʟʩʣʝʜʚʘʥʠʷ ʦʙʝʢʪ;  

¶ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʢʦʥʪʨʘʩʪʥʠ ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʦʪ ʥʝʢʦʥ-
ʪʨʘʩʪʥʠ ʦʙʝʢʪʠ; 

¶ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʧʦ-ʜʦʙʨʘ ʨʘʟʜʝʣʠʪʝʣʥʘ ʩʧʦʩʦʙʥʦʩʪ ʚ 
ʩʨʘʚʥʝʥʠʝ ʩ ʧʘʩʠʚʥʠʪʝ ʉɺʏ ʨʘʜʠʦʤʝʪʨʠʯʥʠ ʩʥʠʤʢʠ. 
 

ʇʨʠ ʬʦʨʤʠʨʘʥʝʪʦ ʥʘ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʠʪʝ  ʘʝʨʦʢʦʩʤʠʯʝʩʢʠ ʩʥʠʤʢʠ ʚʣʠʷʥʠʝ 
ʦʢʘʟʚʘʪ ʬʠʟʠʯʥʠʪʝ ʩʚʦʡʩʪʚʘ ʥʘ ʠʟʫʯʘʚʘʥʠʪʝ ʦʙʝʢʪʠ: ʚʣʘʞʥʦʩʪ, ʧʣʲʪʥʦʩʪ ʠ 
ʝʣʝʢʪʨʦʧʨʦʚʦʜʠʤʦʩʪ, ʢʘʢʪʦ ʠ ʤʦʨʬʦʣʦʛʠʷʪʘ ʥʘ ʨʝʣʝʬʘ, ʲʛʣʠʪʝ ʥʘ ʩʢʣʦʥʦʚʝʪʝ, 
ʨʘʩʪʠʪʝʣʥʘʪʘ ʧʦʢʨʠʚʢʘ, ʭʘʨʘʢʪʝʨʲʪ ʥʘ ʟʝʤʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ ï ʟʲʨʥʠʩʪʦʩʪ, ʛʨʘʧʘ-
ʚʦʩʪ ʠ ʪ.ʥ. 

ʊʝʭʥʦʣʦʛʠʯʥʠʪʝ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʨʘʜʠʦʠʟʣʲʯʚʘʥʝ ʩʲʩ ʩʧʝʢ-
ʪʨʘʣʥʘ ʧʣʲʪʥʦʩʪ, ʥʝ ʧʦ-ʤʘʣʢʘ ʦʪ ʪʘʟʠ ʥʘ ʩʣʲʥʯʝʚʘʪʘ ʨʘʜʠʘʮʠʷ, ʢʘʢʪʦ ʠ ʜʦʙʨʝ 
ʫʩʚʦʝʥʠʪʝ ʠ ʫʧʨʘʚʣʷʝʤʠ ʧʘʨʘʤʝʪʨʠ ï ʯʝʩʪʦʪʘ, ʧʦʣʷʨʠʟʘʮʠʷ, ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ 
ʥʘ ʠʤʧʫʣʩʘ, ʜʠʘʛʨʘʤʘ ʥʘ ʠʟʣʲʯʚʘʥʝ, ʤʦʱʥʦʩʪ ʠ ʪ.ʥ., ʧʦʟʚʦʣʷʚʘʪ ʩʲʟʜʘʚʘʥʝ ʥʘ 
ʨʝʜʠʮʘ ʨʘʟʣʠʯʥʠ ʪʝʭʥʠʯʝʩʢʠ ʩʨʝʜʩʪʚʘ ʟʘ ʨʝʘʣʠʟʠʨʘʥʝ ʥʘ ʘʢʪʠʚʥʘ ʨʘʜʠʦʣʦ-
ʢʘʮʠʦʥʥʘ ʘʝʨʦʢʦʩʤʠʯʝʩʢʘ ʩʥʠʤʢʘ. 

ʘ. ʈʘʜʠʦʚʠʩʦʪʦʤʝʨ 

ʈʘʜʠʦʚʠʩʦʪʦʤʝʨʲʪ ʝ ʪʠʧʠʯʥʘ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʘ ʘʧʘʨʘʪʫʨʘ, ʨʘʙʦʪʝʱʘ ʚ 
ʉɺʏ ʜʠʘʧʘʟʦʥ. ʇʨʠʥʮʠʧʲʪ ʥʘ ʜʝʡʩʪʚʠʝ ʝ ʠʟʣʲʯʚʘʥʝ ʥʘ ʠʤʧʫʣʩʠ ʦʪ ʧʨʝʜʘʚʘʪʝʣʷ 
ʤʫ, ʢʦʠʪʦ ʜʦʩʪʠʛʘʪ ʟʝʤʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ ʠ, ʦʪʨʘʟʷʚʘʡʢʠ ʩʝ ʦʪ ʥʝʷ, ʩʝ ʧʨʠʝʤʘʪ ʦʪ 
ʧʨʠʝʤʥʠʢʘ ʤʫ. ɺʠʩʦʯʠʥʘʪʘ ʥʘ ʧʦʣʝʪʘ ʥʘ ʃɸ ʥʘʜ ʟʝʤʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ ʩʝ ʦʧʨʝʜʝʣʷ 
ʥʘ ʙʘʟʘʪʘ ʥʘ ʠʟʤʝʨʝʥʠʷ ʚʨʝʤʝʚʠ ʠʥʪʝʨʚʘʣ ʦʪ ʠʟʣʲʯʚʘʥʝʪʦ ʥʘ ʠʤʧʫʣʩʘ ʜʦ 
ʧʨʠʝʤʘʥʝʪʦ ʥʘ ʦʪʨʘʟʝʥʠʷ ʩʠʛʥʘʣ.  

ʅʘ ʙʘʟʘʪʘ ʥʘ ʪʦʯʥʦ ʠ ʜʦʩʪʘʪʲʯʥʦ ʯʝʩʪʦ ʠʟʤʝʨʚʘʥʝ ʥʘ ʚʠʩʦʯʠʥʘʪʘ ʤʦʞʝ ʜʘ 
ʩʝ ʧʦʣʫʯʠ ʚʠʩʦʯʠʥʝʥ ʧʨʦʬʠʣ ʥʘ ʟʝʤʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ ʧʦ ʪʨʘʩʝʪʦ ʥʘ ʃɸ. 

ɿʘ ʪʦʯʥʦ ʠʟʤʝʨʚʘʥʝ ʥʘ ʥʠʚʦʪʦ ʥʘ ʛʦʣʝʤʠ ʚʦʜʥʠ ʙʘʩʝʡʥʠ ʠ ʧʘʨʘʤʝʪʨʠʪʝ ʥʘ 
ʣʝʜʦʚʠʪʝ ʧʦʢʨʠʪʠʷ ʩʝ ʠʟʧʦʣʟʚʘ ʘʣʪʠʤʝʪʲʨ. ɽʜʠʥ ʪʠʧʠʯʝʥ ʧʨʠʤʝʨ ʝ ʘʣʪʠ-
ʤʝʪʲʨʲʪ ʥʘ ʙʦʨʜʘ ʥʘ ʩʘʪʝʣʠʪʘ ERS.  

ʙ. ʈʘʜʠʦʣʦʢʘʪʦʨ ʩʲʩ ʩʪʨʘʥʠʯʝʥ ʦʙʟʦʨ 

ʈʘʜʠʦʣʦʢʘʪʦʨʲʪ ʩʲʩ ʩʪʨʘʥʠʯʝʥ ʦʙʟʦʨ ʝ ʧʨʝʜʥʘʟʥʘʯʝʥ ʟʘ ʧʦʣʫʯʘʚʘʥʝ ʥʘ 
ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʠ ʧʦʨʪʨʝʪʠ ʥʘ ʥʘʟʝʤʥʠ ʦʙʝʢʪʠ. ʏʨʝʟ ʧʨʝʜʘʚʘʪʝʣʥʦʪʦ ʫʩʪʨʦʡʩʪʚʦ 
ʥʘ ʨʘʜʠʦʣʦʢʘʪʦʨʘ ʧʨʝʟ ʨʘʚʥʠ ʠʥʪʝʨʚʘʣʠ ʦʪ ʚʨʝʤʝ ʩʝ ʠʟʧʨʘʱʘʪ ʢʦʭʝʨʝʥʪʥʠ 
ʨʘʜʠʦʠʤʧʫʣʩʠ ʩ ʤʘʣʢʘ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ, ʢʦʠʪʦ, ʦʪʨʘʟʝʥʠ ʦʪ ʥʘʟʝʤʥʠʪʝ ʦʙʝʢʪʠ, 
ʩʝ ʧʨʠʝʤʘʪ ʦʪ ʧʨʠʝʤʥʦʪʦ ʫʩʪʨʦʡʩʪʚʦ. ʆʨʠʝʥʪʘʮʠʷʪʘ ʥʘ ʘʥʪʝʥʘʪʘ ʦʩʪʘʚʘ ʧʦ-
ʩʪʦʷʥʥʘ, ʘ ʩʝʨʠʠʪʝ ʠʤʧʫʣʩʠ ʩʝ ʧʦʜʘʚʘʪ ʪʘʢʘ, ʯʝ ʚʲʚ ʚʩʷʢʘ ʩʝʨʠʷ ʚʩʝʢʠ ʦʪ ʜʚʘʪʘ 
ʧʦʩʣʝʜʦʚʘʪʝʣʥʠ ʠʤʧʫʣʩʘ ʜʘ ʠʤʘ ʦʙʱʘ ʯʘʩʪ ʦʪ ʦʙʟʦʨʘ ʩ ʧʨʝʜʭʦʞʜʘʱʠʷ ʠʤʧʫʣʩ.  

ʅʘ ʌʠʛ. 21 ʩʘ ʠʣʶʩʪʨʠʨʘʥʠ ʦʪʨʘʟʝʥʠʪʝ ʦʪ ʧʦʩʪʨʦʡʢʘ ʠ ʜʲʨʚʦ ʩʠʛʥʘʣʠ  
ʥʘ ʨʘʜʠʦʣʦʢʘʪʦʨ ʩʲʩ ʩʪʨʘʥʠʯʝʥ ʦʙʟʦʨ, ʨʘʙʦʪʝʱ ʥʘ ʙʦʨʜʘ ʥʘ ʩʘʤʦʣʝʪʥʘ ʣʘʙʦ-
ʨʘʪʦʨʠʷ. 

ʚ. ʈʘʜʠʦʣʦʢʘʪʦʨ ʩʲʩ ʩʠʥʪʝʟʠʨʘʥʘ ʘʧʝʨʪʫʨʘ 

ɿʘ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʨʘʟʜʝʣʠʪʝʣʥʘʪʘ ʩʧʦʩʦʙʥʦʩʪ, ʙʝʟ ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ ʬʠʟʠ-
ʯʝʩʢʠʪʝ ʨʘʟʤʝʨʠ ʥʘ ʘʥʪʝʥʘʪʘ, ʩʝ ʠʟʧʦʣʟʚʘ ʧʨʠʥʮʠʧʲʪ ʥʘ ʩʠʥʪʝʟʠʨʘʥʘʪʘ ʘʧʝʨ-
ʪʫʨʘ. ɺ ʩʚʦʷʪʘ ʩʲʱʥʦʩʪ ʣʦʢʘʮʠʷʪʘ ʥʘ ʟʝʤʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ ʯʨʝʟ ʨʘʜʠʦʣʦʢʘʪʦʨ ʩʲʩ 
ʩʠʥʪʝʟʠʨʘʥʘ ʘʧʝʨʪʫʨʘ ʧʨʝʜʩʪʘʚʣʷʚʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʢʦʦʨʜʠʥʘʪʠʪʝ ʠ ʥʘ ʨʘʜʠʦ-
ʷʨʢʦʩʪʠʪʝ ʥʘ ʥʘʟʝʤʥʠʪʝ ʦʙʝʢʪʠ ʩ ʧʦʤʦʱʪʘ ʥʘ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʦ ʫʩʪʨʦʡʩʪʚʦ, 
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ʧʨʠʝʤʥʦ-ʧʨʝʜʘʚʘʪʝʣʥʠʪʝ ʝʣʝʤʝʥʪʘʨʥʠ ʘʥʪʝʥʠ ʥʘ ʢʦʝʪʦ ʩʘ ʨʘʟʧʦʣʦʞʝʥʠ ʚ 
ʥʷʢʦʣʢʦ ʪʦʯʢʠ ʥʘ ʦʨʙʠʪʘʪʘ, ʪ.ʝ. ʩʠʥʪʝʟʠʨʘʪ ʩʝ ʢʘʪʦ ʘʥʪʝʥʥʘ ʨʝʰʝʪʢʘ ʩ ʤʥʦʛʦ 
ʛʦʣʝʤʠ, ʜʦʩʪʠʛʘʱʠ ʜʦ ʜʝʩʝʪʢʠ ʢʠʣʦʤʝʪʨʠ, ʨʘʟʤʝʨʠ. ʇʦʨʘʜʠ ʪʦʚʘ ʪʘʢʘʚʘ ʨʘʜʠʦ-
ʣʦʢʘʮʠʷ ʩʝ ʥʘʨʠʯʘ ʩʲʩ ʩʠʥʪʝʟʠʨʘʥʘ ʘʥʪʝʥʘ ʠʣʠ ʩʲʩ ʩʠʥʪʝʟʠʨʘʥʘ ʘʧʝʨʪʫʨʘ (ʈʉɸ) 
ʠʣʠ SAR (Synthetic Aperture Radar). 

ʈʘʜʠʦʣʦʢʘʪʦʨʲʪ ʩʲʩ ʩʠʥʪʝʟʠʨʘʥʘ ʘʧʝʨʪʫʨʘ ʝ ʝʜʠʥ ʦʪ ʥʘʡ-ʚʘʞʥʠʪʝ ʠ ʧʝʨ-
ʩʧʝʢʪʠʚʥʠ ʘʧʘʨʘʪʥʠ ʩʨʝʜʩʪʚʘ ʟʘ ʜʠʩʪʘʥʮʠʦʥʥʦ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ɿʝʤʷʪʘ. ʏʨʝʟ ʥʝʛʦ 
ʩʝ ʧʦʣʫʯʘʚʘ ʚʠʟʫʘʣʥʘ ʠʥʬʦʨʤʘʮʠʷ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʚʨʝʤʝʪʦ ʧʨʝʟ ʜʝʥʦʥʦʱʠʝʪʦ, 
ʦʪ ʦʩʚʝʪʝʥʦʩʪʪʘ ʠ ʦʪ ʤʝʪʝʦʨʦʣʦʛʠʯʥʠʪʝ ʫʩʣʦʚʠʷ.  
 

 
 

ʌʠʛ. 21. ʆʪʨʘʟʝʥʠ ʦʪ ʧʦʩʪʨʦʡʢʘ ʠ ʜʲʨʚʦ ʩʠʛʥʘʣʠ ʥʘ ʨʘʜʠʦʣʦʢʘʪʦʨ  
ʩʲʩ ʩʪʨʘʥʠʯʝʥ ʦʙʟʦʨ 

ʛ. ʉʢʘʪʝʨʦʤʝʪʲʨ 

ɿʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʙʘʣʥʦʩʪʪʘ ʥʘ ʚʲʣʥʝʥʠʝʪʦ ʥʘ ʚʦʜʥʠʪʝ ʧʦʚʲʨʭʥʦʩʪʠ ʠ ʩʢʦ-
ʨʦʩʪʪʘ ʥʘ ʚʷʪʲʨʘ ʥʘʜ ʪʷʭ ʩʝ ʠʟʧʦʣʟʚʘ ʩʢʘʪʝʨʦʤʝʪʲʨ (ʠʟʤʝʨʚʘʪʝʣ ʥʘ ʨʘʟʩʝʡ-
ʚʘʥʝʪʦ). ʊʦʡ ʧʨʝʜʩʪʘʚʣʷʚʘ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʘ ʘʧʘʨʘʪʫʨʘ, ʨʘʙʦʪʝʱʘ ʚ ʉɺʏ ʜʠʘ-
ʧʘʟʦʥ ʥʘ ʝʣʝʢʪʨʦʤʘʛʥʠʪʥʠʷ ʩʧʝʢʪʲʨ. ɺ ʩʢʘʪʝʨʦʤʝʪʲʨʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʥʷʢʦʣʢʦ 
ʘʥʪʝʥʥʠ ʫʩʪʨʦʡʩʪʚʘ ʩ ʝʜʥʘʢʚʠ ʜʠʘʛʨʘʤʠ ʥʘ ʥʘʩʦʯʝʥʦʩʪ, ʥʦ ʦʨʠʝʥʪʠʨʘʥʠ ʧʦ ʨʘʟ-
ʣʠʯʝʥ ʥʘʯʠʥ ʩʧʨʷʤʦ ʨʘʚʥʠʥʘʪʘ ʥʘ ʦʨʙʠʪʘʪʘ ʠ ʚʝʢʪʦʨʘ ʥʘ ʩʢʦʨʦʩʪʪʘ ʥʘ ʃɸ. ʇʦʣʝ-
ʪʘʪʘ ʥʘ ʦʙʟʦʨ ʥʘ ʦʪʜʝʣʥʠʪʝ ʘʥʪʝʥʥʠ ʫʩʪʨʦʡʩʪʚʘ ʦʬʦʨʤʷʪ ʟʨʠʪʝʣʥʦʪʦ ʧʦʣʝ ʥʘ 
ʘʥʪʝʥʥʘʪʘ ʩʠʩʪʝʤʘ ʢʘʪʦ ʮʷʣʦ. ɸʥʪʝʥʥʠʪʝ ʫʩʪʨʦʡʩʪʚʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ ʠʟʣʲʯʚʘʪ 
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ʠʤʧʫʣʩʠ ʠ ʧʨʠʝʤʘʪ ʦʪʨʘʟʝʥʠʷ ʩʠʛʥʘʣ. ɻʦʣʝʤʠʥʘʪʘ ʥʘ ʪʦʟʠ ʩʠʛʥʘʣ ʟʘʚʠʩʠ ʦʪ 
ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʤʦʨʩʢʘʪʘ ʧʦʚʲʨʭʥʦʩʪ ʠ ʦʪ ʲʛʣʦʚʘʪʘ ʦʨʠʝʥʪʘʮʠʷ ʥʘ ʧʦʧʘʜʘʱʠʷ 
ʚʲʨʭʫ ʬʨʦʥʪʘ ʥʘ ʚʦʜʥʘʪʘ ʚʲʣʥʘ ʨʘʜʠʦʩʠʛʥʘʣ. ʇʨʠ ʩʧʦʢʦʡʥʘ ʚʦʜʥʘ ʧʦʚʲʨʭʥʦʩʪ 
ʧʨʠʝʪʠʪʝ ʚʲʚ ʚʩʠʯʢʠ ʘʥʪʝʥʠ (ʦʙʠʢʥʦʚʝʥʦ ʯʝʪʠʨʠ) ʦʪʨʘʟʝʥʠ ʩʠʛʥʘʣʠ ʱʝ ʙʲʜʘʪ 
ʝʜʥʘʢʚʠ. ʇʨʠ ʨʘʟʚʲʣʥʫʚʘʥʘ ʚʦʜʥʘ ʧʦʚʲʨʭʥʦʩʪ ʦʙʘʯʝ ʪʝ ʱʝ ʙʲʜʘʪ ʨʘʟʣʠʯʥʠ. 
ʀʤʝʥʥʦ ʪʝʟʠ ʨʘʟʣʠʯʠʷ ʚ ʧʨʠʝʪʠʪʝ ʦʪ ʦʪʜʝʣʥʠʪʝ ʘʥʪʝʥʠ ʩʠʛʥʘʣʠ ʩʘ ʙʘʟʘ ʟʘ ʦʧʨʝ-
ʜʝʣʷʥʝʪʦ ʥʘ ʙʘʣʥʦʩʪʪʘ ʥʘ ʚʲʣʥʝʥʠʝʪʦ.  

ʉʲʱʝʩʪʚʫʚʘ ʠ ʜʨʫʛʘ ʧʨʠʥʮʠʧʥʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʨʝʘʣʠʟʠʨʘʥʝ ʥʘ ʨʘʜʠʦ-
ʣʦʢʘʮʠʦʥʥʠ ʠʟʩʣʝʜʚʘʥʠʷ, ʢʦʷʪʦ ʩʝ ʙʘʟʠʨʘ ʥʘ ɼʦʧʣʝʨʦʚʠʷ ʝʬʝʢʪ. ɺ ʪʦʟʠ ʩʣʫʯʘʡ 
ʧʦ ʠʟʤʝʥʝʥʠʝʪʦ ʥʘ ʯʝʩʪʦʪʘ ʦʪʨʘʟʝʥʠʷ ʩʠʛʥʘʣ ʩʝ ʦʧʨʝʜʝʣʷ ʨʘʜʠʦʷʨʢʦʩʪʪʘ ʥʘ 
ʧʦʚʲʨʭʥʦʩʪʪʘ, ʦʪ ʢʦʝʪʦ ʤʦʞʝ ʜʘ ʩʝ ʦʧʨʝʜʝʣʠ ʩʢʦʨʦʩʪʪʘ ʥʘ ʚʦʜʥʠʪʝ ʚʲʣʥʠ.  

 ʉʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʘ ʩʥʠʤʢʘ 

ʉʧʝʢʪʨʘʣʥʠʷʪ ʢʦʝʬʠʮʠʝʥʪ ʥʘ ʦʪʨʘʞʝʥʠʝ (ʉʂʆ) ʥʘ ʧʨʠʨʦʜʥʠʪʝ ʦʙʝʢʪʠ ʠ 
ʦʙʨʘʟʫʚʘʥʠʷ ʝ ʬʫʥʢʮʠʷ ʥʘ ʨʝʜʠʮʘ ʪʝʭʥʠ ʬʠʟʠʢʦʭʠʤʠʯʥʠ ʠ ʙʠʦʣʦʛʠʯʥʠ ʩʚʦʡʩʪʚʘ, 
ʥʘ ʩʪʝʧʝʥʪʘ ʠʤ ʥʘ ʚʣʘʞʥʦʩʪ, ʥʘ ʬʝʥʦʣʦʛʠʯʥʦʪʦ ʩʲʩʪʦʷʥʠʝ, ʥʘ ʧʨʦʝʢʪʠʚʥʦʪʦ 
ʧʦʢʨʠʪʠʝ ʠ ʪ.ʥ. ɿʘʪʦʚʘ ʤʦʞʝ ʜʘ ʩʝ ʢʘʞʝ, ʯʝ ʉʂʆ ʝ ʤʥʦʛʦʬʘʢʪʦʨʥʘ ʬʦʪʦʤʝʪʨʠʯʥʘ 
ʬʫʥʢʮʠʷ. ʀʤʝʥʥʦ ʪʘʟʠ ʤʥʦʛʦʬʘʢʪʦʨʥʦʩʪ ʦʧʨʝʜʝʣʷ ʚʠʩʦʢʘʪʘ ʜʝʰʠʬʨʦʚʲʯʥʘ 
ʠʥʬʦʨʤʘʪʠʚʥʦʩʪ ʥʘ ʩʧʝʢʪʨʘʣʥʠʷ ʢʦʝʬʠʮʠʝʥʪ ʥʘ ʦʪʨʘʞʝʥʠʝ, ʩʲʦʪʚʝʪʥʦ ʥʘ ʩʧʝʢ-
ʪʨʘʣʥʠʪʝ ʦʪʨʘʞʘʪʝʣʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʉʆʍ). ʅʘ ʌʠʛ. 22 ʩʘ ʠʣʶʩʪʨʠʨʘʥʠ ʉʆʍ 
ʥʘ ʥʷʢʦʠ ʭʘʨʘʢʪʝʨʥʠ ʧʨʠʨʦʜʥʠ ʦʙʨʘʟʫʚʘʥʠʷ. 
 

 
 

ʌʠʛ. 22. ʉʧʝʢʪʨʘʣʥʠ ʦʪʨʘʞʘʪʝʣʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʉʆʍ) ʥʘ ʥʷʢʦʠ ʝʩʪʝʩʪʚʝʥʠ 
ʧʦʚʲʨʭʥʦʩʪʠ: 1 ï ʩʥʷʛ, 2 ï ʧʨʝʩʥʦ ʥʘʚʘʣʷʣ ʩʥʷʛ, 3 ï ʩʠʪʝʥ ʧʷʩʲʢ,  
4 ï ʣʠʩʪʘ ʥʘ ʨʘʩʪʝʥʠʷ, 5 ï ʯʝʨʝʥ ʚʣʘʞʝʥ ʪʦʨʬ, 6 ï ʙʨʝʟʦʚʘ ʛʦʨʘ 

 

ɿʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʪʦ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʉʂʆ ʩʝ ʠʟʧʦʣʟʚʘ ʩʧʝʢʪʨʦʤʝʪʨʠʯ-
ʥʘʪʘ ʩʥʠʤʢʘ. ʂʦʛʘʪʦ ʩʧʝʢʪʨʦʤʝʪʨʠʯʥʦʪʦ ʠʟʩʣʝʜʚʘʥʝ ʝ ʩʘʤʦ ʚʲʚ ʚʠʜʠʤʠʷ ʜʠʘʧʘ-
ʟʦʥ, ʩʥʠʤʢʘʪʘ ʝ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʘ.  

ʏʨʝʟ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʪʝ ʥʘʡ-ʦʙʱʦ ʩʝ ʧʦʣʫʯʘʚʘ ʩʧʝʢʪʨʦʛʨʘʤʘ ï 
ʠʥʪʝʥʟʠʚʥʦʩʪʪʘ ʥʘ ʦʪʨʘʟʝʥʘʪʘ ʨʘʜʠʘʮʠʷ ʦʪ ʥʘʟʝʤʥʠʷ ʦʙʝʢʪ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʜʲʣ-
ʞʠʥʘʪʘ ʥʘ ʚʲʣʥʘʪʘ.  

ɻʣʘʚʥʦʪʦ ʜʦʩʪʦʡʥʩʪʚʦ ʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʲʨʘ ʝ ʩʨʘʚʥʠʪʝʣʥʦ ʧʨʦʩʪʦʪʦ ʤʫ 
ʫʩʪʨʦʡʩʪʚʦ ʠ ʜʝʡʩʪʚʠʝ. ɿʘ ʝʜʠʥ ʮʠʢʲʣ ʥʘ ʨʘʙʦʪʘ ʩʝ ʧʦʣʫʯʘʚʘʪ ʝʜʥʦʚʨʝʤʝʥʥʦ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠʪʝ ʥʘ ʠʥʪʝʥʟʠʚʥʦʩʪʠʪʝ ʟʘ ʮʝʣʠʷ ʩʧʝʢʪʨʘʣʝʥ ʜʠʘʧʘʟʦʥ. ʂʘʪʦ ʥʝ-
ʜʦʩʪʘʪʲʢ ʤʦʞʝ ʜʘ ʩʝ ʧʦʩʦʯʠ ʥʝʚʠʩʦʢʘʪʘ ʪʦʯʥʦʩʪ. 
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ɺʲʚ ʚʨʲʟʢʘ ʩ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʧʨʦʛʨʘʤʘʪʘ Ăʐʠʧʢʘñ ʟʘ ʧʦʣʝʪʘ ʥʘ ʙʲʣ-
ʛʘʨʩʢʠʷ ʢʦʩʤʦʥʘʚʪ ɸʣʝʢʩʘʥʜʲʨ ɸʣʝʢʩʘʥʜʨʦʚ ʠ ʧʦ-ʩʧʝʮʠʘʣʥʦ ʥʘ ʧʨʦʛʨʘʤʘʪʘ 
Ăɻʝʦʨʝʩʫʨʩñ ʟʘ ʜʠʩʪʘʥʮʠʦʥʥʦ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ɿʝʤʷʪʘ ʚ ʀʥʩʪʠʪʫʪʘ ʟʘ ʢʦʩʤʠʯʝʩʢʠ 
ʠʟʩʣʝʜʚʘʥʠʷ ʠ ʪʝʭʥʦʣʦʛʠʠ ʧʨʠ ɹɸʅ ʝ ʨʘʟʨʘʙʦʪʝʥʘ ʠ ʨʝʘʣʠʟʠʨʘʥʘ ʤʥʦʛʦʢʘʥʘʣʥʘ 
ʩʧʝʢʪʨʦʤʝʪʨʠʯʥʘ ʩʠʩʪʝʤʘ Ăʉʧʝʢʪʲʨ-256ñ (ʌʠʛ. 23 ʙ). ʉ ʥʝʷ ʨʘʙʦʪʠʭʘ ʚ ʧʨʦʜʲʣ-
ʞʝʥʠʝ ʥʘ ʧʦʚʝʯʝ ʦʪ 10 ʛʦʜʠʥʠ ʠ ʧʦʯʪʠ ʚʩʠʯʢʠ ʝʢʠʧʘʞʠ ʥʘ ʦʨʙʠʪʘʣʥʠʷ ʢʦʤʧʣʝʢʩ 
Ăʄʠʨñ. 

ʉʠʩʪʝʤʘʪʘ Ăʉʧʝʢʪʲʨ-256ñ ʝ ʫʩʲʚʲʨʰʝʥʩʪʚʘʥ ʠ ʤʦʜʝʨʥʠʟʠʨʘʥ ʚʘʨʠʘʥʪ ʥʘ 
ʩʧʝʢʪʨʦʤʝʪʨʠʯʥʘʪʘ ʩʠʩʪʝʤʘ Ăʉʧʝʢʪʲʨ-15ñ (ʌʠʛ. 23 ʘ), ʩʲʱʦ ʨʘʟʨʘʙʦʪʝʥʘ ʦʪ 
ʙʲʣʛʘʨʩʢʠ ʩʧʝʮʠʘʣʠʩʪʠ ʚʚ̡ ʚʨʲʟʢʘ ʩ ʅʘʫʯʥʘʪʘ ʧʨʦʛʨʘʤʘ ʟʘ ʧʦʣʝʪʘ ʥʘ ʧʲʨʚʠʷ 
ʙʲʣʛʘʨʩʢʠ ʢʦʩʤʦʥʘʚʪ ɻʝʦʨʛʠ ʀʚʘʥʦʚ. ʀ ʚ ʪʘʟʠ ʧʨʦʛʨʘʤʘ ʦʩʦʙʝʥʦ ʤʷʩʪʦ ʟʘʝʤʘ 
ʜʠʩʪʘʥʮʠʦʥʥʦʪʦ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ɿʝʤʷʪʘ ʩ ʮʝʣ ʠʟʫʯʘʚʘʥʝ ʥʘ ʧʨʠʨʦʜʥʠ ʦʙʨʘʟʫ-
ʚʘʥʠʷ, ʛʝʦʬʠʟʠʯʥʠ ʧʨʦʮʝʩʠ ʠ ʷʚʣʝʥʠʷ, ʘʥʪʨʦʧʦʛʝʥʥʦʪʦ ʚʲʟʜʝʡʩʪʚʠʝ ʚʲʨʭʫ ʦʢʦʣ-
ʥʘʪʘ ʩʨʝʜʘ ʠ ʪ.ʥ. 

 

  
ʘ) ʙ) 

ʌʠʛ. 23. ʉʠʩʪʝʤʠʪʝ ʘ) Ăʉʧʝʢʪʲʨ-15ñ ʠ ʙ) Ăʉʧʝʢʪʲʨ-256ñ 
 

 

 ʃʘʟʝʨʥʦʣʦʢʘʮʠʦʥʥʘ ʩʥʠʤʢʘ 

ʘ. ʃʘʟʝʨʥʦʣʦʢʘʮʠʦʥʥʘ ʛʝʦʜʝʟʠʯʥʘ ʩʥʠʤʢʘ 

ʉʲʚʨʝʤʝʥʥʘʪʘ ʪʝʭʥʦʣʦʛʠʷ ʥʘ ʩʘʪʝʣʠʪʥʘʪʘ ʛʝʦʜʝʟʠʷ ʤʦʞʝ ʜʘ ʩʝ ʨʘʟʜʝʣʠ ʥʘ 
ʦʧʪʠʯʥʘ ʠ ʨʘʜʠʦʪʝʭʥʠʯʝʩʢʘ. ʂʲʤ ʦʧʪʠʯʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʩʧʘʜʘ ʣʘʟʝʨʥʘʪʘ ʣʦ-
ʢʘʮʠʷ ʥʘ ʛʝʦʜʝʟʠʯʝʥ ʩʘʪʝʣʠʪ. ɿʘ ʜʠʩʪʘʥʮʠʦʥʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʥʘ ɿʝʤʷʪʘ ʪʘʟʠ ʪʝʭ-
ʥʦʣʦʛʠʷ ʠʤʘ ʧʨʠʣʦʞʝʥʠʝ ʚ ʣʘʟʝʨʥʘʪʘ ʣʦʢʘʮʠʷ ʥʘ ʛʝʦʜʝʟʠʯʝʥ ʩʘʪʝʣʠʪ ʠ ʝ ʝʜʠʥ ʦʪ 
ʦʩʥʦʚʥʠʪʝ ʤʝʪʦʜʠ ʚ ʢʦʩʤʠʯʝʩʢʘʪʘ ʛʝʦʜʝʟʠʷ. ʇʨʠ ʪʘʢʘʚʘ ʣʦʢʘʮʠʷ ʩʝ ʠʟʤʝʨʚʘʪ 
ʨʘʟʩʪʦʷʥʠʷʪʘ ʦʪ ʣʘʟʝʨʥʠʷ ʣʦʢʘʪʦʨ ʜʦ ʩʘʪʝʣʠʪʘ, ʥʘ ʚʲʥʰʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ ʥʘ 
ʢʦʡʪʦ ʩʘ ʤʦʥʪʠʨʘʥʠ ʩʧʝʮʠʘʣʥʠ ʦʪʨʘʞʘʪʝʣʠ, ʥʘʨʠʯʘʥʠ ʪʨʠʧʝʣ-ʧʨʠʟʤʠ, ʧʨʝʜʩʪʘʚ-
ʣʷʚʘɦʠ ʨʘʚʥʦʩʪʨʘʥʥʠ ʪʨʠʲʛʲʣʥʠ ʧʠʨʘʤʠʜʠ, ʠʟʨʘʙʦʪʝʥʠ ʦʪ ʢʚʘʨʮ ʠʣʠ ʜʨʫʛ 
ʚʠʩʦʢʦʢʘʯʝʩʪʚʝʥ ʩʪʲʢʣʝʥ ʤʘʪʝʨʠʘʣ. 

ɺʲʥʰʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ ʥʘ ʩʧʝʮʠʘʣʥʠʪʝ ʛʝʦʜʝʟʠʯʥʠ ʩʘʪʝʣʠʪʠ ʝ ʧʦʢʨʠʪʘ 
ʠʟʮʷʣʦ ʩ ʣʘʟʝʨʥʠ ʦʪʨʘʞʘʪʝʣʠ. ɺ ʦʢʦʣʦʟʝʤʥʘ ʦʨʙʠʪʘ ʩʝ ʜʚʠʞʘʪ ʜʝʩʝʪʢʠ ʪʘʢʠʚʘ 
ʩʘʪʝʣʠʪʠ.  

ɿʘ ʣʘʟʝʨʥʦʣʦʢʘʮʠʦʥʥʠ ʩʥʠʤʢʠ ʩʘ ʝʢʩʧʝʨʠʤʝʥʪʠʨʘʥʠ ʠ ʩʘʪʝʣʠʪʠ ʩ  
ʦʙʱʦ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ. ʊʠʧʠʯʝʥ ʧʨʠʤʝʨ ʝ ʩʲʚʝʪʩʢʦ-ʙʲʣʛʘʨʩʢʠʷʪ Ăʀʥʪʝʨʢʦʩʤʦʩ-
ɹʲʣʛʘʨʠʷ 1300ñ, ʠʟʚʝʜʝʥ ʚ ʦʢʦʣʦʟʝʤʥʘ ʦʨʙʠʪʘ ʥʘ 7 ʘʚʛʫʩʪ 1981 ʛ. ʄʦʥʪʠʨʘʥʠʷʪ 
ʥʘ ʥʝʛʦ ʣʘʟʝʨʝʥ ʦʪʨʘʞʘʪʝʣ ʠʤʘʰʝ ʦʩʥʦʚʥʦ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ ʦʧʨʝʜʝʣʷʥʝ ʥʘ 
ʧʦʣʦʞʝʥʠʝʪʦ ʥʘ ʩʧʲʪʥʠʢʘ ʧʨʠ ʠʟʤʝʨʚʘʥʝʪʦ ʥʘ ʬʠʟʠʯʥʠʪʝ ʧʘʨʘʤʝʪʨʠ ʥʘ ʡʦʥʦ-
ʩʬʝʨʘʪʘ ʠ ʤʘʛʥʠʪʦʩʬʝʨʘʪʘ ʥʘ ɿʝʤʷʪʘ. ʊʦʚʘ ʙʝʰʝ ʧʲʨʚʠʷʪ ʥʘ ʧʨʘʢʪʠʢʘ ʫʩʧʝʰʝʥ 
ʝʢʩʧʝʨʠʤʝʥʪ ʟʘ ʣʘʟʝʨʥʘ ʣʦʢʘʮʠʷ ʥʘ ʩʘʪʝʣʠʪ ʩʲʩ ʩʨʘʚʥʠʪʝʣʥʦ ʛʦʣʝʤʠ ʛʘʙʘʨʠʪʠ ʠ 
ʩʣʲʥʯʝʚʠ ʙʘʪʝʨʠʠ.  
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ʙ. ʃʠʜʘʨʠ 
 

ɿʘ ʜʠʩʪʘʥʮʠʦʥʥʦ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʘʪʤʦʩʬʝʨʘʪʘ ʦʪ ʙʦʨʜʘ ʥʘ ʂʃɸ ʩʝ ʠʟ-
ʧʦʣʟʚʘʪ ʠ ʣʘʟʝʨʥʠ ʣʦʢʘʪʦʨʠ ʩ ʦʧʪʠʯʥʠ ʢʚʘʥʪʦʚʠ ʛʝʥʝʨʘʪʦʨʠ ï ʣʠʜʘʨʠ (Light 
Detection and Ranging). ʄʝʪʦʜʲʪ ʥʘ ʪʝʟʠ ʠʟʩʣʝʜʚʘʥʠʷ ʩʝ ʦʩʥʦʚʘʚʘ ʥʘ ʨʝʛʠʩʪʨʘʮʠʷ 
ʥʘ ʠʟʤʝʥʝʥʠʝʪʦ ʥʘ ʠʥʪʝʥʟʠʚʥʦʩʪʪʘ ʥʘ ʦʪʨʘʟʝʥʠʷ ʩʠʛʥʘʣ, ʜʲʣʞʘʱʦ ʩʝ ʥʘ ʨʘʟ-
ʩʝʡʚʘʱʠʷ ʩʣʦʡ ʥʘ ʘʪʤʦʩʬʝʨʘʪʘ ʧʦ ʧʲʪʷ ʥʘ ʦʧʪʠʯʥʠʷ ʣʲʯ.  

ʀʟʩʣʝʜʚʘʥʝʪʦ ʥʘ ʘʪʤʦʩʬʝʨʘʪʘ ʩ ʣʠʜʘʨʠ ʩʝ ʧʨʘʚʠ ʥʘ ʜʚʝ ʠʣʠ ʧʦʚʝʯʝ 
ʯʝʩʪʦʪʠ. ɽʜʥʘʪʘ ʦʪ ʪʷʭ ʩʲʚʧʘʜʘ ʩ ʣʠʥʠʷʪʘ ʥʘ ʧʦʛʣʲʱʘʥʝ ʥʘ ʝʜʥʘ ʦʪ ʠʟʩʣʝʜʚʘʥʠʪʝ 
ʘʪʤʦʩʬʝʨʥʠ ʢʦʤʧʦʥʝʥʪʠ, ʘ ʜʨʫʛʘʪʘ ʥʝ ʩʲʚʧʘʜʘ ʩ ʥʠʪʦ ʝʜʥʘ ʦʪ ʦʩʪʘʥʘʣʠʪʝ ʚʲʟ-
ʤʦʞʥʠ ʢʦʤʧʦʥʝʥʪʠ. ʈʘʟʣʠʢʘʪʘ ʤʝʞʜʫ ʧʨʠʝʪʠʪʝ ʦʪʨʘʟʝʥʠ ʩʠʛʥʘʣʠ ʜʘʚʘ ʚʲʟ-
ʤʦʞʥʦʩʪ ʟʘ ʦʮʝʥʢʘ ʥʘ ʚʣʠʷʥʠʝʪʦ ʥʘ ʩʨʝʜʘʪʘ ʚʲʨʭʫ ʦʪʩʣʘʙʚʘʥʝʪʦ ʥʘ ʩʠʛʥʘʣʘ, ʘ 
ʦʪʪʘʤ ʠ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʷʪʘ ʥʘ ʩʲʦʪʚʝʪʥʦʪʦ ʚʝʱʝʩʪʚʦ ʚ ʠʟʩʣʝʜ-
ʚʘʥʠʷ ʘʪʤʦʩʬʝʨʝʥ ʩʣʦʡ.  

ʀʟʧʦʣʟʚʘʥʝ ʥʘ ʣʠʜʘʨʠʪʝ ʧʦʟʚʦʣʷʚʘ ʟʘʩʥʝʤʘʥʝ ʥʘ 3D ʠʟʦʙʨʘʞʝʥʠʷ, ʧʦʨʘʜʠ 
ʩʧʦʩʦʙʥʦʩʪʪʘ ʥʘ ʢʘʤʝʨʘʪʘ ʜʘ ʠʟʣʲʯʚʘ ʧʦ-ʛʦʣʷʤ ʩʠʛʥʘʣ ʠ ʜʘ ʨʝʛʠʩʪʨʠʨʘ ʧʨʦ-
ʩʪʨʘʥʩʪʚʝʥʠʪʝ ʚʨʲʟʢʠ ʠ ʠʟʤʝʨʝʥʠʷ. ʊʦʚʘ ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʧʦ-ʧʨʝʮʠʟʥʠ ʠʟʦ-
ʙʨʘʞʝʥʠʷ, ʪʲʡ ʢʘʪʦ ʟʘʩʥʝʪʠʪʝ ʢʘʜʨʠ ʥʝ ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʙʲʜʘʪ Ăʟʘʰʠʪʠñ ʠ ʩʠʩ-
ʪʝʤʘʪʘ ʥʝ ʝ ʯʫʚʩʪʚʠʪʝʣʥʘ ʢʲʤ ʜʚʠʞʝʥʠʝʪʦ ʥʘ ʧʣʘʪʬʦʨʤʘʪʘ, ʢʦʝʪʦ ʚʦʜʠ ʜʦ ʧʦ-
ʤʘʣʢʦ ʠʟʢʨʠʚʷʚʘʥʝ (ʌʠʛ. 24).  

 

 

ʌʠʛ. 24. 3D ʣʠʜʘʨʥʦ ʠʟʦʙʨʘʞʝʥʠʝ 

 ɻʝʦʜʝʟʠʯʥʘ ʩʥʠʤʢʘ ʯʨʝʟ GPS 

ʇʨʠ ʠʟʩʣʝʜʚʘʥʝʪʦ ʥʘ ʩʲʚʨʝʤʝʥʥʘʪʘ ʛʝʦʜʠʥʘʤʠʢʘ ʦʩʦʙʝʥʦ ʧʝʨʩʧʝʢʪʠʚʥʠ ʩʘ 
ʛʣʦʙʘʣʥʠʪʝ ʩʘʪʝʣʠʪʥʠ ʩʠʩʪʝʤʠ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝʪʦ ʥʘ ʪʦʯʢʠ ʦʪ 
ʟʝʤʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ. ʊʝʟʠ ʩʠʩʪʝʤʠ ʩʘ ʜʦʙʠʣʠ ʛʨʘʞʜʘʥʩʪʚʝʥʦʩʪ ʢʘʪʦ ʛʣʦʙʘʣʥʠ 
ʧʦʟʠʮʠʦʥʥʠ ʩʠʩʪʝʤʠ ï GPS (Global Position System). ʊʝ ʩʘ ʨʘʟʛʣʝʜʘʥʠ ʧʦʜʨʦʙʥʦ 
ʚ ʄʦʜʫʣ 2 ʥʘ ʪʘʟʠ ʢʥʠʛʘ. 

ʅʘʚʠʛʘʮʠʦʥʥʠʪʝ ʩʘʪʝʣʠʪʥʠ ʩʠʩʪʝʤʠ ʥʘʤʠʨʘʪ ʧʨʠʣʦʞʝʥʠʝ ʚ ʦʧʘʟʚʘʥʝʪʦ ʥʘ 
ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ ʠ ʚ ʯʠʩʪʦ ʥʘʚʠʛʘʮʠʦʥʝʥ ʘʩʧʝʢʪ. ʇʨʠ ʠʟʩʣʝʜʚʘʥʝʪʦ ʥʘ ʦʟʦʥʦʚʠʷ 
ʩʣʦʡ ʩʝ ʠʟʧʦʣʟʚʘʪ ʙʘʣʦʥʠ, ʦʙʦʨʫʜʚʘʥʠ ʩ GPS, ʯʨʝʟ ʢʦʠʪʦ ʩʝ ʦʧʨʝʜʝʣʷʪ ʪʦʯʥʦ 
ʤʷʩʪʦʪʦ ʥʘ ʠʟʪʲʥʷʚʘʥʝ ʥʘ ʩʣʦʷ ʠ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʷʪʘ ʥʘ ʦʟʦʥ ʚ ʥʝʛʦ. 
ʏʨʝʟ ʚʝʨʪʦʣʝʪʠ, ʣʝʪʷʱʠ ʧʦ ʧʝʨʠʤʝʪʲʨʘ ʥʘ ʛʦʨʩʢʠ ʧʦʞʘʨʠ, ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʨʝʘʣʥʦ 
ʚʨʝʤʝ ʩʝ ʧʦʣʫʯʘʚʘ ʪʦʯʥʦ ʢʘʨʪʦʛʨʘʬʠʨʘʥʝ ʥʘ ʦʙʭʚʘʥʘʪʠʷ ʦʪ ʦʛʲʥʷ ʨʘʡʦʥ. ʊʦʯʥʦʪʦ 
ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʥʘ ʧʣʘʚʘʱʠʪʝ ʨʘʜʠʦʙʫʡʦʚʝ, ʨʝʛʠʩʪʨʠʨʘʱʠ ʥʝʬʪʝʥʠ ʨʘʟʣʠʚʠ ʚ 
ʦʢʝʘʥʘ, ʩʲʱʦ ʦʧʨʝʜʝʣʷ ʩ ʚʠʩʦʢʘ ʪʦʯʥʦʩʪ ʤʷʩʪʦʪʦ ʥʘ ʪʝʟʠ ʨʘʟʣʠʚʠ. GPS ʥʘʤʠʨʘ 
ʧʨʠʣʦʞʝʥʠʝ ʠ ʧʨʠ ʘʚʠʘʮʠʦʥʥʦʪʦ ʨʘʟʧʨʲʩʢʚʘʥʝ ʥʘ ʠʟʢʫʩʪʚʝʥʠ ʪʦʨʦʚʝ ʠ ʧʝʩʪʠʮʠ-
ʜʠ, ʢʘʪʦ ʛʘʨʘʥʪʠʨʘ ʥʘʪʦʨʷʚʘʥʝ ʥʘ ʪʦʯʥʦ ʦʧʨʝʜʝʣʝʥʠ ʪʝʨʠʪʦʨʠʠ. 
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ɺ ʥʘʡ-ʰʠʨʦʢ ʩʤʠʩʲʣ ʧʦʣʷʨʠʤʝʪʨʠʷʪʘ ʝ ʤʝʪʦʜ ʟʘ ʠʟʤʝʨʚʘʥʝ ʥʘ ʩʪʝʧʝʥʪʘ ʠ 
ʚʠʜʘ ʥʘ ʧʦʣʷʨʠʟʘʮʠʷʪʘ ʥʘ ʩʚʝʪʣʠʥʘʪʘ ʧʨʠ ʧʨʝʤʠʥʘʚʘʥʝʪʦ Ⱬ ʧʨʝʟ ʦʧʪʠʯʥʦ 
ʘʢʪʠʚʥʠ ʩʨʝʜʠ. ʉʪʝʧʝʥʪʘ ʥʘ ʧʦʣʷʨʠʟʘʮʠʷ ʥʘ ʩʚʝʪʣʠʥʘʪʘ ʝ ʝʜʠʥ ʦʪ ʥʘʡ-
ʠʥʬʦʨʤʘʪʠʚʥʠʪʝ ʧʘʨʘʤʝʪʨʠ, ʦʧʠʩʚʘʱ ʦʪʨʘʞʘʪʝʣʥʠʪʝ ʩʚʦʡʩʪʚʘ ʥʘ ʦʙʝʢʪʠʪʝ. 
ɺʲʧʨʝʢʠ ʪʦʚʘ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʟʝʤʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ ʯʨʝʟ ʧʦʣʷʨʠʤʝʪʨʠʯʥʠ ʜʠ-
ʩʪʘʥʮʠʦʥʥʠ ʠʟʤʝʨʚʘʥʠʷ ʥʝ ʝ ʰʠʨʦʢʦ ʨʘʟʧʨʦʩʪʨʘʥʝʥʦ. ʇʨʠʯʠʥʠ ʟʘ ʪʦʚʘ ʩʘ ʪʝʭʥʠ-
ʯʝʩʢʠʪʝ ʪʨʫʜʥʦʩʪʠ ʧʨʠ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʧʦʣʷʨʠʤʝʪʨʠʯʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩ ʚʠʩʦʢʘ 
ʪʦʯʥʦʩʪ, ʢʘʢʪʦ ʠ ʜʦʩʢʦʨʦ ʩʣʦʞʥʘʪʘ ʠ ʥʝʝʜʥʦʟʥʘʯʥʘ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʥʘ ʧʦʣʷʨʠ-
ʤʝʪʨʠʯʥʠʪʝ ʜʘʥʥʠ.  
 

 

ʌʠʛ. 25. ʇʦʣʷʨʠʤʝʪʨʠʯʥʦ ʠʟʦʙʨʘʞʝʥʠʝ ʥʘ ALOS/PALSAR 

 

ʇʲʨʚʠʪʝ ʨʝʘʣʥʦ ʠʟʧʦʣʟʚʘʥʠ ʧʦʣʷʨʠʟʘʮʠʦʥʥʠ ʜʠʩʪʘʥʮʠʦʥʥʠ ʩʥʠʤʢʠ ʦʪ 
ʙʦʨʜʘ ʥʘ ʩʘʤʦʣʝʪ ʩʘ ʥʘʧʨʘʚʝʥʠ ʚ ʙʠʚʰʠʷ ʉʲʚʝʪʩʢʠʷ ʩʲʶʟ ʧʨʝʟ 1973 ʛ. ʩ ʮʝʣ ʠʟʫ-
ʯʘʚʘʥʝ ʥʘ ʚʲʣʥʝʥʠʷʪʘ ʠ ʥʘ ʥʝʬʪʝʥʦʪʦ ʟʘʤʲʨʩʷʚʘʥʝ ʥʘ ʚʦʜʥʠ ʧʦʚʲʨʭʥʦʩʪʠ. 

ʇʦʣʷʨʠʤʝʪʨʠʯʥʠ ʩʥʠʤʢʠ ʩʘ ʠʟʧʦʣʟʚʘʥʠ ʫʩʧʝʰʥʦ ʟʘ ʨʘʟʣʠʯʘʚʘʥʝ ʥʘ ʬʘʟʦ-
ʚʦʪʦ ʩʲʩʪʦʷʥʠʝ ʥʘ ʦʙʣʘʮʠʪʝ ʠ ʟʘ ʦʯʝʨʪʘʚʘʥʝ ʥʘ ʟʦʥʠʪʝ ʥʘ ʧʨʦʣʠʚʥʠ ʚʘʣʝʞʠ. ʏʨʝʟ 
ʧʦʣʷʨʠʤʝʪʨʠʯʥʠ ʜʠʩʪʘʥʮʠʦʥʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʤʦʞʝ ʪʦʯʥʦ ʜʘ ʩʝ ʦʧʨʝʜʝʣʷʪ ʛʨʘ-
ʥʠʮʠʪʝ ʥʘ ʥʝʬʪʝʥʠ ʟʘʤʲʨʩʷʚʘʥʠʷ ʚ ʦʢʝʘʥʘ ʠ ʩʝ ʜʘʜʝ ʧʨʝʮʝʥʢʘ ʟʘ ʜʝʙʝʣʠʥʘʪʘ ʥʘ 
ʥʝʬʪʝʥʠʷ ʩʣʦʡ. 

ʇʨʝʟ 2006 ʛ. ʗʧʦʥʠʷ ʠʟʚʝʜʝ ʚ ʦʢʦʣʦʟʝʤʥʘ ʦʨʙʠʪʘ ʩʘʪʝʣʠʪʘ ALOS 
(Advanced Land Observing Satellite), ʥʘ ʙʦʨʜʘ ʥʘ ʢʦʡʪʦ ʩʝ ʝʢʩʧʣʦʘʪʠʨʘ ʧʦʣʷʨʠ-
ʟʘʮʠʦʥʥʘ ʘʧʘʨʘʪʫʨʘ PALSAR, ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʟʘ ʠʟʫʯʘʚʘʥʝ ʥʘ ʜʠʥʘʤʠʯʥʠʪʝ 
ʷʚʣʝʥʠʷ ʚ ʩʠʩʪʝʤʘʪʘ ʦʢʝʘʥ-ʘʪʤʦʩʬʝʨʘ ʠ ʤʦʨʩʢʠʷ ʣʝʜ ʚ ʩʝʚʝʨʦʟʘʧʘʜʥʘʪʘ ʯʘʩʪ ʥʘ 
ʊʠʭʠʷ ʦʢʝʘʥ, ʢʘʢʪʦ ʠ ʨʝʛʠʩʪʨʘʮʠʷ ʥʘ ʥʝʬʪʝʥʠ ʟʘʤʲʨʩʷʚʘʥʠʷ ʥʘ ʦʢʝʘʥʩʢʘʪʘ 
ʧʦʚʲʨʭʥʦʩʪ (ʌʠʛ. 25).  
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   ʉʪʝʨʝʦʩʢʦʧʠʯʥʘ ʩʥʠʤʢʘ 

ʉʪʝʨʝʦʩʢʦʧʠʯʥʠʪʝ ʩʥʠʤʢʠ (ʌʠʛ. 26) ʩʘ ʦʩʦʙʝʥʦ ʮʝʥʥʠ, ʢʦʛʘʪʦ ʪʨʷʙʚʘ ʜʘ ʩʝ 
ʦʧʨʝʜʝʣʠ ʨʘʟʣʠʢʘʪʘ ʤʝʞʜʫ ʚʠʩʦʯʠʥʠʪʝ ʥʘ ʦʪʜʝʣʥʠ ʦʙʝʢʪʠ ʚʲʨʭʫ ʟʝʤʥʘʪʘ ʧʦ-
ʚʲʨʭʥʦʩʪ. ʊʦʟʠ ʚʠʜ ʩʥʠʤʢʠ ʤʦʛʘʪ ʜʘ ʩʝ ʧʦʣʫʯʘʪ ʦʪ ʦʢʦʣʦʟʝʤʥʘ ʦʨʙʠʪʘ ʧʦ ʜʚʘ 
ʥʘʯʠʥʘ. 

ʇʲʨʚʠʷʪ ʝ ʯʨʝʟ ʝʜʥʦʚʨʝʤʝʥʥʦ ʬʦʪʦʛʨʘʬʠʨʘʥʝ ʥʘ ʩʲʦʪʚʝʪʥʠʪʝ ʪʝʨʠʪʦʨʠʠ 
ʦʪ ʙʦʨʜʘ ʥʘ ʝʜʠʥ ʠ ʩʲʱʠ ʂʃɸ ʚ ʝʜʠʥ ʠ ʩʲʱʠ ʤʦʤʝʥʪ ʦʪ ʚʨʝʤʝ ʩ ʜʚʝ ʢʘʤʝʨʠ, ʦʧ-
ʪʠʯʥʠʪʝ ʦʩʠ ʥʘ ʢʦʠʪʦ ʩʢʣʶʯʚʘʪ ʤʘʣʲʢ ʲʛʲʣ ʧʦʤʝʞʜʫ ʩʠ. 
 

 

 

ʘ) ʙ) 
ʌʠʛ. 26. ʉʪʝʨʝʦ ʜʚʦʡʢʘ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ ʚʫʣʢʘʥʠ ʚ ʇʘʪʘʛʦʥʠʷ, ɸʨʞʝʥʪʠʥʘ. 

ʂʦʤʙʠʥʘʮʠʷ ʦʪ SRTM ʠ Landsat ʠʟʦʙʨʘʞʝʥʠʷ, NASA 
ʘ) ʣʷʚʦ ʠ ʙ) ʜʷʩʥʦ ʠʟʦʙʨʘʞʝʥʠʝ 

 
ʇʨʠ ʚʪʦʨʠʷ ʥʘʯʠʥ ʬʦʪʦʛʨʘʬʠʨʘʥʝʪʦ ʩʝ ʧʨʘʚʠ ʦʪ ʜʚʝ ʧʦʩʣʝʜʦʚʘʪʝʣʥʠ ʪʦʯʢʠ 

ʦʪ ʦʨʙʠʪʘʪʘ ʚ ʜʚʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʠ ʤʦʤʝʥʪʘ ʦʪ ʚʨʝʤʝ ʩ ʝʜʥʘ ʠ ʩʲʱʘ ʢʘʤʝʨʘ. ʊʘʢʘ 
ʩʝ ʧʦʣʫʯʘʚʘ ʥʝʦʙʭʦʜʠʤʠʷʪ ʲʛʲʣ ʤʝʞʜʫ ʦʧʪʠʯʥʠʪʝ ʦʩʠ ʥʘ ʢʘʤʝʨʠʪʝ ʧʨʠ ʦʩʲʱʝʩʪ-
ʚʷʚʘʥʝʪʦ ʥʘ ʦʪʜʝʣʥʠʪʝ ʩʥʠʤʢʠ. ʉʪʝʨʝʦʩʢʦʧʠʯʥʦ ʠʟʦʙʨʘʞʝʥʠʝ ʩʝ ʧʦʣʫʯʘʚʘ ʩʘʤʦ 
ʚ ʦʥʝʟʠ ʯʘʩʪʠ ʦʪ ʩʥʠʤʢʠʪʝ, ʢʦʠʪʦ ʩʝ ʧʨʠʧʦʢʨʠʚʘʪ.  

ɽʜʠʥ ʪʠʧʠʯʝʥ ʧʨʠʤʝʨ ʟʘ ʘʧʘʨʘʪʫʨʘ ʟʘ ʩʪʝʨʝʦʩʢʦʧʠʯʥʠ ʩʥʠʤʢʠ ʝ HRS 
(Haute Resolution Stereoscopique), ʤʦʥʪʠʨʘʥ ʥʘ ʙʦʨʜʘ ʥʘ ʩʘʪʝʣʠʪʘ ĂSPOT-5ñ, 
ʠʟʚʝʜʝʥ ʚ ʦʢʦʣʦʟʝʤʥʘ ʦʨʙʠʪʘ ʧʨʝʟ ʤʝʩʝʮ ʤʘʡ 2002 ʛ.  
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   ɺʠʟʫʘʣʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʦʪ ʦʢʦʣʦʟʝʤʥʘ ʦʨʙʠʪʘ 

ɺʠʟʫʘʣʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʟʘʝʤʘʪ ʦʩʦʙʝʥʦ ʚʘʞʥʦ ʤʷʩʪʦ ʚ ʜʠʩʪʘʥʮʠʦʥʥʦʪʦ 
ʘʝʨʦʢʦʩʤʠʯʝʩʢʦ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ɿʝʤʷʪʘ. ʆʱʝ ʧʲʨʚʠʪʝ ʧʦʣʝʪʠ ʥʘ ʯʦʚʝʢ ʚʲʚ ʚʲʟʜʫ-
ʭʘ ʩʘ ʩʚʲʨʟʘʥʠ ʩ ʥʘʙʣʶʜʝʥʠʷ ʥʘ ʟʝʤʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ. ʊʦʚʘ ʩʝ ʦʪʥʘʩʷ ʢʘʢʪʦ ʟʘ ʧʦ-
ʣʝʪʠʪʝ ʩ ʙʘʣʦʥʠ, ʘʝʨʦʩʪʘʪʠ, ʩʘʤʦʣʝʪʠ ʠ ʭʝʣʠʢʦʧʪʝʨʠ, ʪʘʢʘ ʠ ʟʘ ʧʦʣʝʪʠʪʝ ʥʘ ʯʦʚʝʢ 
ʚ ʂʦʩʤʦʩʘ. ʇʲʨʚʠʷʪ ʯʦʚʝʢ, ʣʝʪʷʣ ʚ ʂʦʩʤʦʩʘ ʧʨʝʟ 1961 ʛ. ï ʖʨʠʡ ɻʘʛʘʨʠʥ, ʧʨʘʚʠ 
ʦʪ ʙʦʨʜʘ ʥʘ ʇʂʂ Ăɺʦʩʪʦʢ-1ñ ʠ ʧʲʨʚʦʪʦ ʚʠʟʫʘʣʥʦ ʥʘʙʣʶʜʝʥʠʝ ʥʘ ɿʝʤʷʪʘ ʦʪ ʦʢʦʣʦ-
ʟʝʤʥʘ ʦʨʙʠʪʘ. ʀʟʚʝʩʪʥʦ ʝ ʥʝʛʦʚʦʪʦ ʭʫʜʦʞʝʩʪʚʝʥʦ-ʣʠʨʠʯʥʦ ʦʧʠʩʘʥʠʝ ʥʘ ɿʝʤʷʪʘ, 
ʢʘʢʚʘʪʦ ʷ ʚʠʜʷʭʘ ʟʘ ʧʲʨʚʠ ʧʲʪ ʯʦʚʝʰʢʠ ʦʯʠ ʦʪ ʂʦʩʤʦʩʘ.  

ʅʘ ɿʝʤʷʪʘ ʯʦʚʝʢ ʚʲʟʧʨʠʝʤʘ ʦʢʦʣʦ 85 % ʦʪ ʮʷʣʘʪʘ ʠʥʬʦʨʤʘʮʠʷ ʯʨʝʟ ʦʯʠʪʝ 
ʩʠ. ɸ ʚ ʫʩʣʦʚʠʷʪʘ ʥʘ ʢʦʩʤʠʯʝʩʢʠ ʧʦʣʝʪ ʨʦʣʷʪʘ ʥʘ ʯʦʚʝʰʢʦʪʦ ʟʨʝʥʠʝ ʩʪʘʚʘ ʦʱʝ 
ʧʦ-ʚʘʞʥʘ. ʏʨʝʟ ʥʝʷ ʯʦʚʝʢ, ʞʠʚʝʝʱ ʠ ʨʘʙʦʪʝʱ ʥʘ ʦʢʦʣʦʟʝʤʥʘ ʦʨʙʠʪʘ, ʧʦʣʫʯʘʚʘ 
ʧʦʯʪʠ 95 % ʦʪ ʠʥʬʦʨʤʘʮʠʷʪʘ ʟʘ ʦʙʢʨʲʞʘʚʘʱʠʷ ʛʦ ʩʚʷʪ.  

ɾʠʟʥʝʥʠʪʝ ʠ ʨʘʙʦʪʥʠʪʝ ʫʩʣʦʚʠʷ ʧʦ ʚʨʝʤʝ ʥʘ ʢʦʩʤʠʯʝʩʢʠ ʧʦʣʝʪ ʩʲʱʝʩʪ-
ʚʝʥʦ ʩʝ ʨʘʟʣʠʯʘʚʘʪ ʦʪ ʥʦʨʤʘʣʥʠʪʝ ʫʩʣʦʚʠʷ ʥʘ ʯʦʚʝʰʢʠʷ ʞʠʚʦʪ ʥʘ ɿʝʤʷʪʘ. ɼʠʥʘ-
ʤʠʯʥʠʪʝ ʬʘʢʪʦʨʠ, ʦʧʨʝʜʝʣʷʱʠ Ăʢʦʩʤʠʯʝʩʢʠʪʝñ ʫʩʣʦʚʠʷ, ʤʦʛʘʪ ʜʘ ʩʝ ʛʨʫʧʠʨʘʪ ʚ 
ʪʨʠ ʛʨʫʧʠ: ʩʢʦʨʦʩʪ, ʫʩʢʦʨʝʥʠʝ ʠ ʧʨʝʪʦʚʘʨʚʘʥʝ; ʰʫʤ ʠ ʚʠʙʨʘʮʠʠ; ʙʝʟʪʝʛ-
ʣʦʚʥʦʩʪ. ɺʩʠʯʢʠ ʪʝ ʚʣʠʷʷʪ ʚʲʨʭʫ ʦʨʛʘʥʠʟʤʘ ʥʘ ʯʦʚʝʢʘ, ʚʢʣʶʯʠʪʝʣʥʦ ʠ ʥʘ ʟʨʠ-
ʪʝʣʥʘʪʘ ʤʫ ʩʠʩʪʝʤʘ. 

ɽʜʠʥ ʦʪ ʥʘʡ-ʚʘʞʥʠʪʝ ʠ ʭʘʨʘʢʪʝʨʥʠ ʬʘʢʪʦʨʠ, ʚʣʠʷʝʱʠ ʚʲʨʭʫ ʢʦʩʤʦʥʘʚʪʠʪʝ 
ʧʦ ʚʨʝʤʝ ʥʘ ʢʦʩʤʠʯʝʩʢʠ ʧʦʣʝʪ, ʝ ʙʝʟʪʝʛʣʦʚʥʦʩʪʪʘ. ʊʦʚʘ ʩʲʩʪʦʷʥʠʝ ʥʘʩʪʲʧʚʘ ʩʣʝʜ 
ʠʟʚʝʞʜʘʥʝ ʥʘ ʂʃɸ ʚ ʦʨʙʠʪʘ. ɹʝʟʪʝʛʣʦʚʥʦʩʪʪʘ ʚʣʠʷʝ ʚʲʨʭʫ ʢʨʲʚʦʦʙʨʘʱʝʥʠʝʪʦ, 
ʜʠʰʘʥʝʪʦ, ʩʲʨʜʝʯʥʘʪʘ ʜʝʡʥʦʩʪ, ʨʘʙʦʪʘʪʘ ʥʘ ʮʝʥʪʨʘʣʥʘʪʘ ʥʝʨʚʥʘ ʩʠʩʪʝʤʘ, ʩʝʪʠʚ-
ʥʠʪʝ ʦʨʛʘʥʠ ʠ ʪ.ʥ. ʇʦʜ ʚʲʟʜʝʡʩʪʚʠʝ ʥʘ ʙʝʟʪʝʛʣʦʚʥʦʩʪʪʘ ʩʝ ʥʘʨʫʰʘʚʘ ʦʨʠʝʥʪʘ-
ʮʠʷʪʘ ʥʘ ʯʦʚʝʢʘ ʚ ʧʨʦʩʪʨʘʥʩʪʚʦʪʦ. ʊʘʟʠ ʦʨʠʝʥʪʘʮʠʷ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ ʯʨʝʟ ʩʣʦʞʥʦ 
ʬʫʥʢʮʠʦʥʘʣʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʟʨʠʪʝʣʥʠʷ, ʩʣʫʭʦʚʠʷ ʠ ʚʝʩʪʠʙʫʣʘʨʥʠʷ 
ʘʧʘʨʘʪ. ɺʠʟʫʘʣʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʦʪ ʦʨʙʠʪʘ ʩʝ ʧʨʘʚʷʪ ʢʦʛʘʪʦ ʂʃɸ ʩʝ ʫʩʪʘʥʦʚʠ ʥʘ 
ʦʨʙʠʪʘ, ʧʦʨʘʜʠ ʪʦʚʘ ʟʘ ʪʝʟʠ ʠʟʩʣʝʜʚʘʥʠʷ ʛʣʘʚʥʦ ʚʣʠʷʥʠʝ ʠʤʘ ʙʝʟʪʝʛʣʦʚʥʦʩʪʪʘ.  

ʆʧʨʝʜʝʣʝʥʠ ʩʘ ʥʷʢʦʣʢʦ ʬʫʥʢʮʠʦʥʘʣʥʠ ʧʦʢʘʟʘʪʝʣʷ ʥʘ ʟʨʠʪʝʣʥʘʪʘ ʩʠʩʪʝʤʘ, 
ʟʘ ʢʦʠʪʦ ʤʦʞʝ ʜʘ ʩʝ ʧʨʠʝʤʝ, ʯʝ ʜʦ ʛʦʣʷʤʘ ʩʪʝʧʝʥ ʦʙʫʩʣʘʚʷʪ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ 
ʚʠʟʫʘʣʥʠʪʝ ʥʘʙʣʶʜʝʥʠʷ ʦʪ ʂʦʩʤʦʩʘ (ʌʠʛ. 27). ʊʝʟʠ ʧʦʢʘʟʘʪʝʣʠ ʩʘ: ʦʩʪʨʦʪʘ ʥʘ 
ʟʨʝʥʠʝʪʦ (ʨʘʟʜʝʣʠʪʝʣʥʘ ʩʧʦʩʦʙʥʦʩʪ), ʢʦʥʪʨʘʩʪʥʘ ʯʫʚʩʪʚʠʪʝʣʥʦʩʪ, ʮʚʝʪʦ-
ʨʘʟʜʝʣʥʦ ʟʨʝʥʠʝ ʠ ʦʧʝʨʘʪʠʚʥʘ ʟʨʠʪʝʣʥʘ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪ. ʇʦʩʣʝʜʥʠʷʪ ʧʘʨʘ-
ʤʝʪʲʨ ʚ ʠʟʚʝʩʪʥʘ ʩʪʝʧʝʥ ʝ ʦʙʦʙʱʘʚʘʱ, ʟʘʱʦʪʦ ʦʪʯʠʪʘ ʝʜʥʦʚʨʝʤʝʥʥʦ ʯʝʩʪʦʪʥʦ-
ʢʦʥʪʨʘʩʪʥʘʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠ ʠʥʝʨʪʥʦʩʪʪʘ ʥʘ ʟʨʝʥʠʝʪʦ. 

ɽʜʥʦ ʩʨʘʚʥʝʥʠʝ ʥʘ ʟʨʠʪʝʣʥʘʪʘ ʩʠʩʪʝʤʘ ʥʘ ʯʦʚʝʢʘ ʩʲʩ ʩʲʱʝʩʪʚʫʚʘʱʠʪʝ 
ʧʦʥʘʩʪʦʷʱʝʤ ʦʧʪʠʯʥʠ ʘʧʘʨʘʪʠ ʠ ʩʠʩʪʝʤʠ ʧʦʢʘʟʚʘ ʥʷʢʦʠ ʤʥʦʛʦ ʮʝʥʥʠ ʥʝʡʥʠ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ:  

¶ ʛʦʣʷʤ ʜʠʥʘʤʠʯʝʥ ʜʠʘʧʘʟʦʥ ï ʥʘʜ 200 dɺ; 

¶ ʜʦʩʪʘʪʲʯʥʦ ʚʠʩʦʢʦ ʮʚʝʪʦʨʘʟʜʝʣʥʦ ʟʨʝʥʠʝ ï ʧʨʘʛ ʥʘ ʨʘʟʣʠʯʘʚʘʥʝ ʥʘ 
ʜʲʣʞʠʥʠʪʝ ʥʘ ʚʲʣʥʠʪʝ ʚʲʚ ʚʠʜʠʤʘʪʘ ʦʙʣʘʩʪ ʥʘ ʩʧʝʢʪʲʨʘ ʜʦ 1 nm; 

¶ ʜʦʙʨʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʘ ʨʘʟʜʝʣʠʪʝʣʥʘ ʩʧʦʩʦʙʥʦʩʪ, ʢʦʷʪʦ ʧʨʠ ʙʣʘʛʦ-
ʧʨʠʷʪʥʠ ʫʩʣʦʚʠʷ ʥʘ ʦʩʚʝʪʣʝʥʠʝ ʠ ʚʠʩʦʢ ʢʦʥʪʨʘʩʪ ʤʦʞʝ ʜʘ ʝ ʧʦ-ʜʦʙʨʘ 
ʦʪ 1'; 

¶ ʤʘʣʢʘ ʠʥʝʨʮʠʦʥʥʦʩʪ ï ʚʨʝʤʝʢʦʥʩʪʘʥʪʘ Ű < 0,2 s;  

¶ ʜʦʙʨʘ ʘʜʘʧʪʠʚʥʦʩʪ ʠ ʧʨʦʜʲʣʞʠʪʝʣʥʘ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪ. 
ʅʝʟʘʚʠʩʠʤʦ ʯʝ ʩʲʱʝʩʪʚʫʚʘʪ ʘʧʘʨʘʪʫʨʠ, ʢʦʠʪʦ ʧʦ ʦʪʜʝʣʥʠ ʧʦʢʘʟʘʪʝʣʠ ʧʨʝ-

ʚʲʟʭʦʞʜʘʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠʪʝ ʥʘ ʯʦʚʝʰʢʦʪʦ ʟʨʝʥʠʝ, ʷʩʥʦ ʝ, ʯʝ ʟʘʩʝʛʘ ʝ ʥʝʚʲʟ-
ʤʦʞʥʦ ʜʘ ʩʝ ʩʲʟʜʘʜʝ ʦʧʪʠʯʥʘ ʘʧʘʨʘʪʫʨʘ, ʧʨʠʪʝʞʘʚʘʱʘ ʫʥʠʢʘʣʥʦʪʦ ʩʲʯʝʪʘʥʠʝ ʥʘ 
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ʚʩʠʯʢʠʪʝ ʧʨʝʢʨʘʩʥʠ ʢʘʯʝʩʪʚʘ ʥʘ ʯʦʚʝʰʢʘʪʘ ʟʨʠʪʝʣʥʘ ʩʠʩʪʝʤʘ. ɺʩʠʯʢʦ ʪʦʚʘ, 
ʩʲʯʝʪʘʥʦ ʩ ʦʧʝʨʘʪʠʚʥʦʩʪʪʘ ʠ ʩʝʣʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʚʠʟʫʘʣʥʠʪʝ ʥʘʙʣʶʜʝʥʠʷ ʦʪ 
ʂʦʩʤʦʩʘ ʛʠ ʧʨʘʚʷʪ ʝʜʥʠ ʦʪ ʥʘʡ-ʚʘʞʥʠʪʝ ʠ ʝʬʝʢʪʠʚʥʠ ʤʝʪʦʜʠ ʠ ʩʨʝʜʩʪʚʘ ʟʘ 
ʜʠʩʪʘʥʮʠʦʥʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʥʘ ɿʝʤʷʪʘ ʦʪ ʂʦʩʤʦʩʘ.  

 

 
 

ʌʠʛ. 27. ɺʠʟʫʘʣʥʦ ʥʘʙʣʶʜʝʥʠʝ 

 
ɸʪʤʦʩʬʝʨʘʪʘ ʦʢʘʟʚʘ ʟʥʘʯʠʪʝʣʥʦ ʚʣʠʷʥʠʝ ʚʲʨʭʫ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʚʠʟʫʘʣ-

ʥʠʪʝ ʥʘʙʣʶʜʝʥʠʷ ʦʪ ʦʢʦʣʦʟʝʤʥʘ ʦʨʙʠʪʘ. ʇʨʦʟʨʘʯʥʦʩʪʪʘ ʥʘ ʙʝʟʦʙʣʘʯʥʘ ʘʪʤʦ-
ʩʬʝʨʘ ʚʲʚ ʚʠʜʠʤʘʪʘ ʯʘʩʪ ʥʘ ʝʣʝʢʪʨʦʤʘʛʥʠʪʥʠʷ ʩʧʝʢʪʲʨ ʟʘʚʠʩʠ ʛʣʘʚʥʦ ʦʪ ʚʣʘʞ-
ʥʦʩʪʪʘ ʠ ʘʝʨʦʟʦʣʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ. ʉʲʱʝʩʪʚʝʥʦ ʟʥʘʯʝʥʠʝ ʠʤʘ ʠ ʩʪʨʘʪʠʬʠʢʘ-
ʮʠʷʪʘ ʥʘ ʘʪʤʦʩʬʝʨʘʪʘ (ʟʘʚʠʩʝʱʘ ʦʪ ʛʦʜʠʰʥʠʷ ʩʝʟʦʥ) ʠ ʚʠʩʦʯʠʥʘʪʘ ʥʘʜ ʤʦʨʩʢʦʪʦ 
ʥʠʚʦ ʥʘ ʥʘʙʣʶʜʘʚʘʥʠʪʝ ʟʝʤʥʠ ʦʙʝʢʪʠ.  

ɿʘ ʜʦʩʪʦʚʝʨʥʦʩʪʪʘ ʥʘ ʧʦʣʫʯʘʚʘʥʘʪʘ ʥʘ ʙʦʨʜʘ ʥʘ ʂʃɸ ʚʠʟʫʘʣʥʘ ʠʥʬʦʨʤʘ-
ʮʠʷ ʩʲʱʝʩʪʚʝʥʦ ʟʥʘʯʝʥʠʝ ʠʤʘ ʠ ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʠʣʶʤʠʥʘʪʦʨʠʪʝ.  

ɼʝʩʝʪʢʠ ʢʦʩʤʦʥʘʚʪʠ ʦʪ ʙʦʨʜʘ ʥʘ ʇʂʂ, ʦʨʙʠʪʘʣʥʠ ʩʪʘʥʮʠʠ ʠ ʢʦʩʤʠʯʝʩʢʠ 
ʩʦʚʘʣʢʠ ʩʘ ʥʘʙʣʶʜʘʚʘʣʠ, ʜʦʢʫʤʝʥʪʠʨʘʣʠ ʠ ʦʧʠʩʚʘʣʠ ʩʪʦʪʠʮʠ ʥʘʟʝʤʥʠ ʦʙʝʢʪʠ ʠ 
ʷʚʣʝʥʠʷ ʧʦ ʟʝʤʥʘʪʘ ʩʫʰʘ, ʚ ʩʚʝʪʦʚʥʠʷ ʦʢʝʘʥ ʠ ʚ ʘʪʤʦʩʬʝʨʘʪʘ. ɿʥʘʯʠʪʝʣʥʘ ʯʘʩʪ 
ʦʪ ʪʝʟʠ ʠʟʩʣʝʜʚʘʥʠʷ ʩʘ ʟʘ ʮʝʣʠʪʝ ʥʘ ʝʢʦʣʦʛʠʷʪʘ ʠ ʠʟʫʯʘʚʘʥʝʪʦ ʥʘ ʦʢʦʣʥʘʪʘ 
ʩʨʝʜʘ, ʚʢʣʶʯʠʪʝʣʥʦ ʠ ʧʨʠ ʠʟʫʯʘʚʘʥʝ ʥʘ ʧʨʠʨʦʜʥʠ ʙʝʜʩʪʚʠʷ ʠ ʝʢʦʣʦʛʠʯʥʠ 
ʢʘʪʘʩʪʨʦʬʠ. 
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ƕƈƔƕ .   

ʚʲʨʭʫ ʄʦʜʫʣ  1 
 

1. ʂʦʣʢʦ ʝ ʤʠʥʠʤʘʣʥʘʪʘ ʥʘʯʘʣʥʘ ʩʢʦʨʦʩʪ, ʢʦʷʪʦ ʪʨʷʙʚʘ ʜʘ ʧʦʣʫʯʠ ʪʷʣʦ, 

ʟʘ ʜʘ ʩʪʘʥʝ ʠʟʢʫʩʪʚʝʥ ʩʧʲʪʥʠʢ ʥʘ ɿʝʤʷʪʘ (ʩʘʪʝʣʠʪ)? 
 

ɸ) 1000 km/h 
ɹ) 7,9 km/s 
ɺ) 12 km/s 
 

2. ʂʦʣʢʦ ʝ ʧʝʨʠʦʜʲʪ ʥʘ ʩʘʪʝʣʠʪ, ʜʚʠʞʝʱ ʩʝ ʧʦ ʛʝʦʩʪʘʮʠʦʥʘʨʥʘ ʦʨʙʠʪʘ? 
 

ɸ) 6 h 
ɹ) 12 h 
ɺ) 24 h 
 

3. ʂʦʡ ʚʠʜ ʦʨʙʠʪʘ ʥʘ ʢʦʩʤʠʯʝʩʢʠ ʣʝʪʘʪʝʣʝʥ ʘʧʘʨʘʪ ʫʜʦʚʣʝʪʚʦʨʷʚʘ 
ʠʟʠʩʢʚʘʥʝʪʦ ʟʘ ʝʜʥʘʢʚʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʘ ʨʘʟʜʝʣʠʪʝʣʥʘ ʩʧʦʩʦʙʥʦʩʪ? 
 

ɸ) ʝʣʠʧʪʠʯʥʘ 
ɹ) ʧʘʨʘʙʦʣʠʯʥʘ 
ɺ) ʢʨʲʛʦʚʘ 
 

4. ʇʨʠ ʠʥʬʨʘʯʝʨʚʝʥʘʪʘ ʘʝʨʦʢʦʩʤʠʯʝʩʢʘ ʩʥʠʤʢʘ ʢʦʡ ʧʘʨʘʤʝʪʲʨ ʥʘ 
ʠʟʩʣʝʜʚʘʥʠʷ ʦʙʝʢʪ ʩʝ ʠʟʧʦʣʟʚʘ? 
 
ɸ) ʩʦʙʩʪʚʝʥʦʪʦ ʪʦʧʣʠʥʥʦ ʠʟʣʲʯʚʘʥʝ 
ɹ) ʚʣʘʞʥʦʩʪʪʘ 
ɺ) ʝʣʝʢʪʨʦʧʨʦʚʦʜʠʤʦʩʪʪʘ 
 

5. ʂʲʤ ʘʢʪʠʚʥʠʪʝ ʤʝʪʦʜʠ ʟʘ ʜʠʩʪʘʥʮʠʦʥʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʩʧʘʜʘ: 
 

ɸ) ʤʠʢʨʦʚʲʣʥʦʚʘʪʘ ʩʥʠʤʢʘ 
ɹ) ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʘʪʘ ʩʥʠʤʢʘ 
ɺ) ʩʧʨʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʘʪʘ ʩʥʠʤʢʘ 
 

6. ʃʠʜʘʨʲʪ ʧʨʝʜʩʪʘʚʣʷʚʘ: 
 

ɸ) ʣʘʟʝʨʝʥ ʣʦʢʘʪʦʨ ʩ ʦʧʪʠʯʝʥ ʢʚʘʥʪʦʚ ʛʝʥʝʨʘʪʦʨ 
ɹ) ʩʠʩʪʝʤʘ ʟʘ ʩʪʝʨʝʦʩʢʦʧʠʯʥʠ ʩʥʠʤʢʠ 
ɺ) ʧʦʣʷʨʠʤʝʪʨʠʯʥʘ ʩʠʩʪʝʤʘ 
 

7. ʂʘʢʚʠ ʩʘ ʜʲʣʞʠʥʠʪʝ ʥʘ ʚʲʣʥʠʪʝ ʚʲʚ ʚʠʜʠʤʘʪʘ ʦʙʣʘʩʪ ʥʘ ʝʣʝʢʪʨʦ-
ʤʘʛʥʠʪʥʠʷ ʩʧʝʢʪʲʨ 
 

ɸ) ʦʪ å 200 ʜʦ å 300 nm 
ɹ) ʦʪ å 400 ʜʦ å 700 nm 
ɺ) ʦʪ å 900 ʜʦ å 1200 nm 
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8. ʇʨʠ ʜʠʩʪʘʥʮʠʦʥʥʘʪʘ ʩʪʝʨʝʦʩʢʦʧʠʯʥʘ ʩʥʠʤʢʘ ʩʝ ʦʧʨʝʜʝʣʷʪ: 
 
ɸ) ʨʘʟʣʠʢʘʪʘ ʤʝʞʜʫ ʪʝʤʧʝʨʘʪʫʨʠʪʝ ʥʘ ʦʪʜʝʣʥʠʪʝ ʦʙʝʢʪʠ  
ɹ) ʩʧʝʢʪʨʘʣʥʠʪʝ ʦʪʨʘʞʘʪʝʣʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʦʪʜʝʣʥʠʪʝ ʦʙʝʢʪʠ  
ɺ) ʨʘʟʣʠʢʘʪʘ ʤʝʞʜʫ ʚʠʩʦʯʠʥʠʪʝ ʥʘ ʦʪʜʝʣʥʠʪʝ ʦʙʝʢʪʠ 
 

9. ʂʘʢʚʦ ʝ ʥʘʡ-ʦʙʱʦʪʦ ʦʧʨʝʜʝʣʝʥʠʝ ʟʘ ʦʨʙʠʪʘʣʥʘ ʢʦʩʤʠʯʝʩʢʘ ʩʪʘʥʮʠʷ 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
 

10. ɼʘʡʪʝ ʥʘʡ-ʦʙʱʦ ʦʧʨʝʜʝʣʝʥʠʝ ʟʘ ʜʠʩʪʘʥʮʠʦʥʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʥʘ 
ɿʝʤʷʪʘ 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
 

11. ʂʘʢʚʦ ʦʟʥʘʯʘʚʘ Ăʧʠʢʩʝʣñ ʥʘ ʝʜʥʘ ʘʝʨʦʢʦʩʤʠʯʝʩʢʘ ʩʥʠʤʢʘ? 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
 

12. ʇʨʝʜʠʤʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʲʮʠ ʥʘ ʙʝʟʧʠʣʦʪʥʠʪʝ ʣʝʪʘʪʝʣʥʠ ʘʧʘʨʘʪʠ 
(ʜʨʦʥʦʚʝ) ʧʨʠ ʜʠʩʪʘʥʮʠʦʥʥʦʪʦ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ɿʝʤʪ̫ʘ 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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ƏƑƇƖƎ  2  

ȮɆȮȱȰȱȹȴȱ Ȯ ȽȴȽȾȱȸȴȾȱ  

ȳȬ ȯȷȺȭȬȷȹȺ ȻȺȳȴɂȴȺȹȴȼȬȹȱ 

1. ɺʒɺɽɼɽʅʀɽ ʀ ʆʉʅʆɺʀ ʅɸ GPS (ɼɾʀ ʇʀ ɽʉ) ʀ GNSS (ɻʅʉʉ) 

 GPS 

GPS (Global Positioning System) ʠʣʠ ɼʞʠ ʇʠ ɽʩ ʝ ʨʘʜʠʦ-ʥʘʚʠʛʘʮʠʦʥʥʘ 
ʩʧʲʪʥʠʢʦʚʘ ʩʠʩʪʝʤʘ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʦʪʦ ʧʦʣʦʞʝʥʠʝ, ʩʢʦʨʦʩʪʪʘ ʠ 
ʚʨʝʤʝʪʦ ʩ ʪʦʯʥʦʩʪ ʜʦ 1 ns (ʥʘʥʦʩʝʢʫʥʜʘ) ʚʲʚ ʚʩʷʢʘ ʪʦʯʢʘ ʥʘ ʟʝʤʥʦʪʦ ʢʲʣʙʦ ʠ 
ʦʢʦʣʦʟʝʤʥʘ ʦʨʙʠʪʘ ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ. 

ʉʠʩʪʝʤʘʪʘ, ʧʨʦʝʢʪʠʨʘʥʘ ʠ ʢʦʥʪʨʦʣʠʨʘʥʘ ʦʪ ʄʠʥʠʩʪʝʨʩʪʚʦʪʦ ʥʘ ʦʪʙʨʘʥʘʪʘ 
ʥʘ ʉɸʑ ʠ ʘʤʝʨʠʢʘʥʮʠʪʝ, ̫ ʥʘʨʠʯʘʪ ĂNAVSTAR GPSñ. GPS ʩʝ ʩʲʩʪʦʠ ʦʪ ʤʠʥʠʤʫʤ 

24 ʩʧʲʪʥʠʢʘ, ʨʘʟʧʦʣʦʞʝʥʠ ʥʘ 6 ʦʨʙʠʪʠ ʩ ʥʘʢʣʦʥ ʩʧʨʷʤʦ ʝʢʚʘʪʦʨʘ 55ϲ, ʥʘ ʚʠʩʦʯʠʥʘ 
20 200 km ʠ ʥʘʟʝʤʝʥ ʢʦʥʪʨʦʣʝʥ ʮʝʥʪʲʨ ʩ ʥʘʙʣʶʜʘʪʝʣʥʠ ʩʪʘʥʮʠʠ, ʨʘʟʧʦʣʦʞʝʥʠ ʚ 
5 ʨʘʟʣʠʯʥʠ ʤʝʩʪʘ ʥʘ ɿʝʤʷʪʘ (ʌʠʛ. 1). 

ʅʘʯʘʣʦʪʦ ʝ ʧʦʣʦʞʝʥʦ 1978 ʛ., ʥʦ ʧʲʣʥʦʪʦ ʨʘʟʚʠʪʠʝ ʠ ʧʦʢʨʠʪʠʝ ʥʘ ʟʝʤʥʦʪʦ 
ʢʲʣʙʦ ʝ ʦʩʲʱʝʩʪʚʝʥʦ ʚ ʢʨʘʷ ʥʘ 1993 ʛ. ɺʩʝʢʠ ʝʜʠʥ ʦʪ 24-ʪʝ ʩʧʲʪʥʠʢʘ ʠʟʣʲʯʚʘ 
ʥʘʚʠʛʘʮʠʦʥʥʠʪʝ ʩʠ ʩʠʛʥʘʣʠ ʥʘ ʜʚʝ ʚʠʩʦʢʠ ʯʝʩʪʦʪʠ ʦʪ ʝʣʝʢʪʨʦʤʘʛʥʠʪʥʠʷ ʩʧʝʢʪʲʨ: 

¶ ʯʝʩʪʦʪʘ L1 = 1575,42 MHz ; 

¶ ʯʝʩʪʦʪʘ L2 = 1227,60 MHz . 
ʎʝʣʪʘ ʥʘ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʜʚʝ ʯʝʩʪʦʪʠ ʝ ʝʣʠʤʠʥʠʨʘʥʝʪʦ ʥʘ ʛʨʝʰʢʘʪʘ, ʧʦʣʫ-

ʯʝʥʘ ʦʪ ʟʘʢʲʩʥʝʥʠʝʪʦ ʥʘ ʩʠʛʥʘʣʘ ʧʨʠ ʧʨʝʤʠʥʘʚʘʥʝʪʦ ʤʫ ʧʨʝʟ ʡʦʥʦʩʬʝʨʘʪʘ.  ʆʪ 
ʪʝʟʠ ʯʝʩʪʦʪʠ ʠ ʢʦʜʦʚʝ ʝʜʠʥʩʪʚʝʥʦ ʜʚʘ ʢʦʜʘ L1- ʠ C/A ʩʘ ʜʦʩʪʲʧʥʠ ʟʘ ʮʠʚʠʣʥʠʪʝ 
ʧʦʪʨʝʙʠʪʝʣʠ, ʦʩʪʘʥʘʣʠʪʝ ʩʘ ʟʘʧʘʟʝʥʠ ʟʘ ʚʦʝʥʥʠ ʮʝʣʠ. ʆʪ 1983 ʛ. GPS ʩʝ ʠʟʧʦʣʟʚʘ 
ʙʝʟʧʣʘʪʥʦ ʦʪ ʚʩʝʢʠ ʧʦʪʨʝʙʠʪʝʣ. 

 

  

ʌʠʛ. 1. ʉʠʩʪʝʤʘʪʘ ĂNAVSTAR GPSñ 
ʌʠʛ. 2. ɻʣʦʙʘʣʥʘ ʥʘʚʠʛʘʮʠʦʥʥʘ ʩʘʪʝʣʠʪʥʘ 

ʩʠʩʪʝʤʘ 

 GNSS 

GNSS (Global Navigation Satellite System) ʠʣʠ ɻʅʉʉ - ɻʣʦʙʘʣʥʘ ʥʘʚʠʛʘ-
ʮʠʦʥʥʘ ʩʘʪʝʣʠʪʥʘ ʩʠʩʪʝʤʘ) ʧʨʝʜʩʪʘʚʣʷʚʘ ʢʦʤʙʠʥʘʮʠʷ ʦʪ ʩʲʱʝʩʪʚʫʚʘʱʠʪʝ ʠ 
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ʜʝʡʩʪʚʘʱʠ ʯʝʪʠʨʠ ʛʣʦʙʘʣʥʠ ʥʘʚʠʛʘʮʠʦʥʥʠ ʩʠʩʪʝʤʠ ï GPS, GLONASS, Galileo ʠ 
Compass. 

ɽʜʥʦʚʨʝʤʝʥʥʦʪʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʩʠʛʥʘʣʠ ʦʪ GPS, GLONASS, Galileo ʠ 
Compass (ʌʠʛ. 2) ʧʦʚʠʰʘʚʘ ʟʥʘʯʠʪʝʣʥʦ ʙʨʦʷ ʥʘ ʥʘʙʣʶʜʘʚʘʥʠʪʝ ʩʘʪʝʣʠʪʠ, ʢʦʝʪʦ 
ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪʪʘ ʜʘ ʩʝ ʧʦʣʫʯʘʪ ʧʦ-ʪʦʯʥʠ ʨʝʟʫʣʪʘʪʠ ʧʨʠ ʨʘʙʦʪʘ ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ 
ʠ ʚ ʥʝʙʣʘʛʦʧʨʠʷʪʥʠ ʫʩʣʦʚʠʷ (ʛʦʨʩʢʠ, ʧʣʘʥʠʥʩʢʠ ʪʝʨʝʥʠ, ʩʠʣʥʦ ʫʨʙʘʥʠʟʠʨʘʥʠ ʟʦʥʠ 
ʠ ʜʨ.). ʂʦʛʘʪʦ ʙʨʦʷʪ ʥʘ ʥʘʙʣʶʜʘʚʘʥʠʪʝ ʩʧʲʪʥʠʮʠ ʝ ʛʦʣʷʤ, ʚʠʥʘʛʠ ʠʤʘ ʜʦʩʪʘʪʲʯʥʦ 
ʜʘʥʥʠ ʟʘ ʨʝʰʘʚʘʥʝ ʥʘ ʥʝʝʜʥʦʟʥʘʯʥʦʩʪʠʪʝ ʧʨʠ ʦʧʨʝʜʝʣʷʥʝʪʦ ʥʘ ʤʝʩʪʦʧʦʣʦ-
ʞʝʥʠʝʪʦ. 

ɺ ʥʘʩʪʦʷʱʠʷ ʤʦʤʝʥʪ ʩʠʩʪʝʤʠʪʝ GPS, Galileo ʠ Compass ʩʲʜʲʨʞʘʪ ʩʲʦʪ-
ʚʝʪʥʦ 32, 15 ʠ 24 ʩʘʪʝʣʠʪʘ, ʢʘʪʦ ʪʝʭʥʠʷʪ ʙʨʦʡ ʱʝ ʩʝ ʫʚʝʣʠʯʘʚʘ ʧʨʝʟ ʩʣʝʜʚʘʱʠʪʝ 
ʛʦʜʠʥʠ. ʉʣʝʜ 2020 ʛ. ʩ ʦʢʦʤʧʣʝʢʪʦʚʘʥʝʪʦ ʠ ʥʘ ʢʠʪʘʡʩʢʘʪʘ ʥʘʚʠʛʘʮʠʦʥʥʘ ʩʠʩʪʝʤʘ 
ĂCompassò ʱʝ ʙʲʜʘʪ ʥʘ ʨʘʟʧʦʣʦʞʝʥʠʝ ʦʪ 80 ʜʦ 100 ʥʘʚʠʛʘʮʠʦʥʥʠ ʩʧʲʪʥʠʮʠ ʚ 
ʦʨʙʠʪʘ, ʢʦʝʪʦ ʱʝ ʧʦʜʦʙʨʠ ʪʦʯʥʦʩʪʪʘ ʥʘ ʧʦʟʠʮʠʦʥʠʨʘʥʝ ʠ ʱʝ ʠʤʘ ʛʦʣʷʤʦ ʧʨʠ-
ʣʦʞʝʥʠʝ ʟʘ ʛʨʘʞʜʘʥʩʢʠ ʮʝʣʠ. 

ʇʨʠʥʮʠʧʲʪ ʥʘ ʜʝʡʩʪʚʠʝ ʥʘ GPS/GNSS ʩʝ ʙʘʟʠʨʘ ʥʘ ʠʟʤʝʨʚʘʥʝ ʥʘ ʨʘʟ-
ʩʪʦʷʥʠʷʪʘ ʦʪ ʤʷʩʪʦʪʦ, ʯʠʠʪʦ ʢʦʦʨʜʠʥʘʪʠ ʪʲʨʩʠʤ, ʜʦ ʛʨʫʧʘ ʩʧʲʪʥʠʮʠ, ʯʠʠʪʦ ʢʦʦʨ-
ʜʠʥʘʪʠ ʩʘ ʠʟʚʝʩʪʥʠ ʠ ʪʦʯʥʦ ʦʧʨʝʜʝʣʝʥʠ (ʌʠʛ. 3). ʈʘʟʩʪʦʷʥʠʝʪʦ ʦʪ ʚʩʝʢʠ ʩʧʲʪʥʠʢ 
ʜʦ ʧʦʪʨʝʙʠʪʝʣʷ ʩʝ ʧʨʝʩʤʷʪʘ ʢʘʪʦ ʚʨʝʤʝʪʦ, ʟʘ ʢʦʝʪʦ ʨʘʜʠʦʩʠʛʥʘʣʲʪ ʠʟʤʠʥʘʚʘ 
ʨʘʟʩʪʦʷʥʠʝʪʦ ʦʪ ʩʧʲʪʥʠʢʘ ʜʦ ʧʨʠʝʤʥʠʢʘ, ʫʤʥʦʞʝʥʦ ʧʦ ʩʢʦʨʦʩʪʪʘ ʥʘ ʩʚʝʪʣʠʥʘʪʘ 
(ʩʢʦʨʦʩʪʪʘ, ʩ ʢʦʷʪʦ ʩʝ ʨʘʟʧʨʦʩʪʨʘʥʷʚʘʪ ʝʣʝʢʪʨʦʤʘʛʥʠʪʥʠʪʝ ʚʲʣʥʠ).  

 

  
ʘ) ʙ) 

 

ʌʠʛ. 3. ʇʨʠʥʮʠʧʲʪ ʥʘ ʜʝʡʩʪʚʠʝ ʥʘ GPS/GNSS 
 

ɺʨʝʤʝʪʦ, ʟʘ ʢʦʝʪʦ ʩʠʛʥʘʣʲʪ ʜʦʩʪʠʛʘ ʜʦ ʧʦʪʨʝʙʠʪʝʣʷ, ʝ ʨʘʟʣʠʢʘʪʘ ʚʲʚ ʚʨʝ-
ʤʝʪʦ ʥʘ ʧʨʠʝʤʘʥʝ ʠ ʥʘ ʠʟʧʨʘʱʘʥʝ ʥʘ ʩʠʛʥʘʣʘ. ʂʦʦʨʜʠʥʘʪʠʪʝ ʥʘ ʧʦʪʨʝʙʠʪʝʣʷ ʩʝ 
ʠʟʯʠʩʣʷʚʘʪ ʩ ʛʝʦʜʝʟʠʯʝʩʢʠ ʤʝʪʦʜ ʪʨʠʣʘʪʝʨʘʮʠʷ ï ʧʦʟʠʮʠʷʪʘ ʥʘ ʝʜʥʘ ʪʦʯʢʘ ʩʝ 
ʦʧʨʝʜʝʣʷ ʢʘʪʦ ʧʨʝʩʝʯʝʥʘʪʘ ʪʦʯʢʘ ʥʘ ʥʷʢʦʣʢʦ ʦʢʨʲʞʥʦʩʪʠ (ʠʣʠ ʩʬʝʨʠ) ʩ ʠʟʚʝʩʪʝʥ 
ʨʘʜʠʫʩ ʠ ʠʟʚʝʩʪʥʠ ʢʦʦʨʜʠʥʘʪʠ ʥʘ ʮʝʥʪʲʨʘ (ʌʠʛ. 3 ʘ). 

ʉʨʘʚʥʝʥʠʝʪʦ ʥʘ ʧʘʨʘʤʝʪʨʠʪʝ ʥʘ ʯʝʪʠʨʠʪʝ ʛʣʦʙʘʣʥʠ ʥʘʚʠʛʘʮʠʦʥʥʠ ʩʧʲʪ-
ʥʠʢʦʚʠ ʩʠʩʪʝʤʠ, ʧʨʝʜʩʪʘʚʝʥʠ ʚ ʊʘʙʣʠʮʘ 1, ʧʦʢʘʟʚʘʪ, ʯʝ ʪʝ ʠʤʘʪ ʝʜʥʘʢʲʚ ʧʨʠʥʮʠʧ 
ʥʘ ʜʝʡʩʪʚʠʝ ʠ ʤʥʦʛʦ ʙʣʠʟʢʠ ʩʪʦʡʥʦʩʪʠ ʥʘ ʚʠʩʦʯʠʥʘ, ʥʘʢʣʦʥ ʥʘ ʦʨʙʠʪʘʪʘ ʠ ʯʝʩʪʦʪʠ 
ʥʘ ʠʟʣʲʯʚʘʥʠʪʝ ʨʘʜʠʦʩʠʛʥʘʣʠ. 

ʘ. ʉʪʨʫʢʪʫʨʘ ʥʘ GPS/ɻʅʉʉ  

ʉʪʨʫʢʪʫʨʘʪʘ ʩʝ ʩʲʩʪʦʠ ʦʪ: 

¶ ʂʦʩʤʠʯʝʩʢʠ ʩʝʛʤʝʥʪ ï ʠʟʢʫʩʪʚʝʥʠ ʩʧʲʪʥʠʮʠ ʥʘ ɿʝʤʷʪʘ; 

¶ ʂʦʥʪʨʦʣʝʥ ʩʝʛʤʝʥʪ - ʥʘʟʝʤʝʥ ʢʦʥʪʨʦʣʝʥ ʮʝʥʪʲʨ ʠ ʩʪʘʥʮʠʠ; 

¶ ʇʦʪʨʝʙʠʪʝʣʩʢʠ ʩʝʛʤʝʥʪ ï GPS/GNSS ʧʨʠʝʤʥʠʮʠ. 
 

http://bg.wikipedia.org/wiki/%D0%93%D0%BB%D0%BE%D0%B1%D0%B0%D0%BB%D0%BD%D0%B0_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%B7%D0%B0_%D0%BF%D0%BE%D0%B7%D0%B8%D1%86%D0%B8%D0%BE%D0%BD%D0%B8%D1%80%D0%B0%D0%BD%D0%B5
http://bg.wikipedia.org/wiki/%D0%93%D0%BB%D0%BE%D0%B1%D0%B0%D0%BB%D0%BD%D0%B0_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%B7%D0%B0_%D0%BF%D0%BE%D0%B7%D0%B8%D1%86%D0%B8%D0%BE%D0%BD%D0%B8%D1%80%D0%B0%D0%BD%D0%B5
http://bg.wikipedia.org/wiki/%D0%93%D0%BB%D0%BE%D0%B1%D0%B0%D0%BB%D0%BD%D0%B0_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%B7%D0%B0_%D0%BF%D0%BE%D0%B7%D0%B8%D1%86%D0%B8%D0%BE%D0%BD%D0%B8%D1%80%D0%B0%D0%BD%D0%B5
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ʂʦʩʤʠʯʝʩʢʠʷʪ ʩʝʛʤʝʥʪ ʩʘ ʠʟʢʫʩʪʚʝʥʠʪʝ ʩʧʲʪʥʠʮʠ ʥʘ ɿʝʤʷʪʘ (ʌʠʛ. 4). 
ʂʦʥʪʨʦʣʥʠʷʪ ʩʝʛʤʝʥʪ ʥʘ GPS/GNSS ʩʝ ʩʲʩʪʦʠ ʦʪ ʥʘʙʣʶʜʘʪʝʣʥʠ ʥʘʟʝʤʥʠ 

ʩʪʘʥʮʠʠ (ʥʘʟʝʤʥʠ ʘʥʪʝʥʠ), ʨʘʟʧʦʣʦʞʝʥʠ ʧʦ ɿʝʤʥʦʪʦ ʢʲʣʙʦ (ʌʠʛ. 5) ʠ ʝʜʠʥ ʛʣʘʚʝʥ 
ʢʦʥʪʨʦʣʝʥ ʮʝʥʪʲʨ, ʢʦʡʪʦ ʢʦʥʪʨʦʣʠʨʘ ʨʘʙʦʪʘʪʘ ʥʘ ʚʩʝʢʠ ʩʧʲʪʥʠʢ, ʧʘʨʘʤʝʪʨʠʪʝ ʥʘ 
ʦʨʙʠʪʠʪʝ ʥʘ ʩʧʲʪʥʠʮʠʪʝ, ʦʪʢʣʦʥʝʥʠʝʪʦ ʥʘ ʯʘʩʦʚʥʠʮʠʪʝ ʠ ʜʘʥʥʠʪʝ ʟʘ ʧʨʝʧʨʝ-
ʜʘʚʘʥʝ ʦʪ ʩʘʪʝʣʠʪʠʪʝ. 

 
 

GPS Galileo GLONASS BeiDou 

ʌʠʛ. 4. ʉʧʲʪʥʠʮʠ ʥʘ ɻʣʦʙʘʣʥʘ ʥʘʚʠʛʘʮʠʦʥʥʘ ʩʘʪʝʣʠʪʥʘ ʩʠʩʪʝʤʘ 
 

ʊʘʙʣʠʮʘ 1 

ʇʘʨʘʤʝʪʨʠ GPS GLONASS Galileo BeiDou 

ʇʲʨʚʦ ʠʟʩʪʨʝʣʚʘʥʝ 22-Feb-78 12-Oct-82 28-Dec-05 13-Apr-07 

ʇʲʣʥʘ ʦʧʝʨʘʪʠʚʥʘ 
ʩʧʦʩʦʙʥʦʩʪ 

17-Jul-95 18-Jan-96 2012 2013 

ʇʨʠʣʦʞʝʥʠʝ 
ʚʦʝʥʥʦ ʚʦʝʥʥʦ ʪʲʨʛʦʚʩʢʦ ʨʘʟʨʝʰʝʥʦ 

ʛʨʘʞʜʘʥʩʢʦ ʛʨʘʞʜʘʥʩʢʦ ʩʚʦʙʦʜʥʦ 
ʩʚʦʙʦʜʥʦ/ 
ʪʲʨʛʦʚʩʢʦ 

ɹʨʦʡ ʩʧʲʪʥʠʮʠ 31 24 27 27 

ʆʨʙʠʪʘʣʥʘ ʨʘʚʥʠʥʘ 6 3 3 3 

ʅʘʢʣʦʥ 55ʦ 64,8ʦ 56ʦ 55ʦ 

ɻʦʣʷʤʘ ʧʦʣʫʦʩ ʥʘ 
ʦʨʙʠʪʘʪʘ [km] 

26 560 25 508 29 601 27 840 

ʇʝʨʠʦʜ 11h 58m 11h 15m 14h 05m 12h 50m 

ʂʦʦʨʜʠʥʘʪʥʘ ʩʠʩʪʝʤʘ WGS-84 PZ-90 GTRF CGCS2000 

ɺʨʝʤʝʚʘ ʩʠʩʪʝʤʘ GPST UTC (SU) GST China UTC 

ʂʦʜʠʨʘʥʝ CDMA FDMA CDMA CDMA 

ʏʝʩʪʦʪʠ [MHz] 

L1:1575.42 G1:1602 E1:1575.42 B1-2:1589.74 

L2:1227.60 G2:1246 E5a:1176.45 B-1:1561.1 (E2ô) 

L5:1176.45 G3:TBD E5b:1207.14 B2:1207.14 (E5b) 
  E6:1278.75 B3:1268.52 (E6) 

 

  

ʌʠʛ. 5. GPS/GNSS ʩʘʪʝʣʠʪ ʠ ʥʘʟʝʤʥʘ ʢʦʥʪʨʦʣʥʘ ʩʪʘʥʮʠʷ 
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ʇʦʪʨʝʙʠʪʝʣʩʢʠʷʪ ʩʝʛʤʝʥʪ ʥʘ GPS/ɻʅʉʉ ʩʝ ʩʲʩʪʦʠ ʦʪ ʧʨʠʝʤʥʠʮʠ (ʌʠʛ. 6), 
ʠʟʧʦʣʟʚʘʥʠ ʢʘʢʪʦ ʟʘ ʚʦʝʥʥʠ, ʪʘʢʘ ʠ ʟʘ ʮʠʚʠʣʥʠ ʧʨʠʣʦʞʝʥʠʷ. ʇʨʠʝʤʥʠʢʲʪ ʜʝʢʦ-
ʜʠʨʘ ʚʨʝʤʝʚʠʪʝ ʩʠʛʥʘʣʠ, ʧʦʜʘʚʘʥʠ ʦʪ ʘʪʦʤʥʠʪʝ ʯʘʩʦʚʥʠʮʠ ʥʘ ʥʷʢʦʣʢʦ ʩʘʪʝʣʠʪʘ 
ʠ ʠʟʯʠʩʣʷʚʘ ʧʦʟʠʮʠʷʪʘ ʩʠ ʩ ʧʦʤʦʱʪʘ ʥʘ ʪʨʠʣʘʪʝʨʘʮʠʷ. 

 

   

ʌʠʛ. 6. ʇʨʠʝʤʥʠʮʠ ʟʘ ʮʠʚʠʣʥʠ ʧʨʠʣʦʞʝʥʠʷ ʦʪ 1983, 2003 ʜʦ 2013 ʛ. 
 

ʙ. ʀʟʤʝʨʚʘʥʠ ʚʝʣʠʯʠʥʠ ʩ GPS/ɻʅʉʉ: 

¶ ʂʦʜʦʚʠ ʠʟʤʝʨʚʘʥʠʷ ï ʦʧʨʝʜʝʣʷʪ ʛʝʦʤʝʪʨʠʯʥʦʪʦ ʨʘʟʩʪʦʷʥʠʝ ʦʪ ʩʧʲʪ-
ʥʠʢʘ ʜʦ ʧʨʠʝʤʥʠʢʘ; 

¶ ʌʘʟʦʚʠ ʠʟʤʝʨʚʘʥʠʷ ï ʦʧʨʝʜʝʣʷʪ ʧʩʝʚʜʦʨʘʟʩʪʦʷʥʠʷ ʦʪ ʝʜʠʥʠʯʥʠ, ʜʚʦʡ-
ʥʠ, ʪʨʦʡʥʠ ʠ ʤʥʦʛʦʬʘʟʦʚʠ ʨʘʟʣʠʢʠ (ʣʠʥʝʡʥʠ ʢʦʤʙʠʥʘʮʠʠ). 

ʚ. ɺʠʜʦʚʝ ʧʦʟʠʮʠʦʥʠʨʘʥʝ: 

¶ ʆʧʨʝʜʝʣʷʥʝ ʢʦʦʨʜʠʥʘʪʠʪʝ ʥʘ ʪʦʯʢʘ ï ʩʪʘʪʠʯʥʦ (ʥʦʨʤʘʣʥʦ), (ʌʠʛ.3 ʙ); 

¶ ɼʠʬʝʨʝʥʮʠʘʣʥʦ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʢʦʦʨʜʠʥʘʪʠ ʥʘ ʧʦʟʠʮʠʷʪʘ ï ʩʧʨʷʤʦ 
ʙʘʟʦʚʘ ʩʪʘʥʮʠʷ ʠ ʧʨʠʝʤʘʥʝ ʥʘ ʜʠʬʝʨʝʥʮʠʘʣʥʠ ʧʦʧʨʘʚʢʠ (ʌʠʛ.3 ʙ); 

¶ ʈʝʣʘʪʠʚʥʦ (ʦʪʥʦʩʠʪʝʣʥʦ) ï ʦʪ ʩʠʥʭʨʦʥʥʠ ʥʘʙʣʶʜʝʥʠʷ ʩʝ ʦʧʨʝʜʝʣʷʪ 
ʧʨʦʩʪʨʘʥʩʪʚʝʥʠ ʚʝʢʪʦʨʠ ʤʝʞʜʫ ʜʚʝ ʠ ʧʦʚʝʯʝ ʘʥʪʝʥʠ. 

 

ʈʘʜʠʦʩʠʛʥʘʣʠʪʝ ʩʝ ʠʟʣʲʯʚʘʪ ʦʪ ʩʧʲʪʥʠʮʠʪʝ ʩ ʜʦʩʪʘʪʲʯʥʘ ʤʦʱʥʦʩʪ ʠ ʥʘ 
ʚʩʷʢʘ ʪʦʯʢʘ ʥʘ ɿʝʤʷʪʘ ʩʝ ʧʦʣʫʯʘʚʘʪ ʩʠʛʥʘʣʠ ʦʪ ʥʘʡ-ʤʘʣʢʦ 4 ʩʧʲʪʥʠʢʘ (ʌʠʛ. 1). 
ɺʩʝʢʠ ʩʧʲʪʥʠʢ ʠʤʘ ʥʘ ʙʦʨʜʘ 4 ʘʪʦʤʥʠ ʯʘʩʦʚʥʠʢʘ ʠ ʠʟʚʲʨʰʚʘ ʝʜʥʘ ʧʲʣʥʘ ʦʙʠʢʦʣ-
ʢʘ ʥʘ ʩʚʦʷʪʘ ʦʨʙʠʪʘ ʟʘ 11 ʯʘʩʘ ʠ 58 ʤʠʥʫʪʠ (ʧʦʣʦʚʠʥ ʟʚʝʟʜʝʥ ʜʝʥ). 

ʉʧʲʪʥʠʮʠʪʝ ʦʪ GPS ʩ ʚʠʩʦʯʠʥʘ 2,5 m ʠ ʪʝʞʠʥʘ 600 kg ʠʤʘʪ ʧʦ 4 ʜʚʠʛʘʪʝʣʷ 
ʠ ʤʦʛʘʪ ʜʘ ʧʨʦʤʝʥʷʪ ʧʦʣʦʞʝʥʠʝʪʦ ʩʠ ʚ ʂʦʩʤʦʩʘ (ʬʠʛ.4). 

 ɻʃʆʅɸʉʉ  

ɻʃʆʅɸʉʉ (ɻʃʆʙʘʣʴʥʘʷ  ʅɸʚʠʛʘʮʠʦʥʥʘʷ  ʉʧʫʪʥʠʢʦʚʘʷ ʉʠʩʪʝʤʘ)  ʝ  ʈʫʩʢʘ-
ʪʘ ʨʘʜʠʦʥʘʚʠʛʘʮʠʦʥʥʘ ʩʠʩʪʝʤʘ, ʝʚʨʦʧʝʡʩʢʘʪʘ ĂGalileoñ, ʢʘʢʪʦ ʠ ʢʠʪʘʡʩʢʘʪʘ 
ĂCompassñ ʩʘ ʧʦʜʦʙʥʠ ʥʘ ʘʤʝʨʠʢʘʥʩʢʘʪʘ GPS, ʢʘʪʦ ʧʨʠʥʮʠʧʲʪ ʥʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ 
ʧʦʣʦʞʝʥʠʝʪʦ, ʩʢʦʨʦʩʪʪʘ ʠ ʚʨʝʤʝʪʦ ʥʘ ʧʦʪʨʝʙʠʪʝʣʷ ʚʲʚ ʚʩʷʢʘ ʪʦʯʢʘ ʥʘ ʟʝʤʥʦʪʦ 
ʢʲʣʙʦ ʝ ʠʜʝʥʪʠʯʝʥ ʩ GPS ʩʠʩʪʝʤʘʪʘ. ɺ ʟʘʚʲʨʰʝʥ ʚʠʜ Ăɻʃʆʅɸʉʉñ ʩʝ ʩʲʩʪʦʠ ʦʪ 
ʤʠʥʠʤʫʤ 24 ʩʧʲʪʥʠʢʘ, ʨʘʟʧʦʣʦʞʝʥʠ ʚ 3 ʦʨʙʠʪʠ ʥʘʢʣʦʥ ʩʧʨʷʤʦ ʝʢʚʘʪʦʨʘ 64,8Á ʥʘ 
ʚʠʩʦʯʠʥʘ ʦʪ 19 100 km. ɺʩʷʢʘ ʦʨʙʠʪʘ ʩʲʜʲʨʞʘ ʧʦ 8 ʩʧʲʪʥʠʢʘ. ʇʲʣʥʘʪʘ ʢʦʥʬʠʛʫ-
ʨʘʮʠʷ ʥʘ Ăɻʃʆʅɸʉʉñ ʩʲʜʲʨʞʘ 32 ʩʧʲʪʥʠʢʘ, ʦʪ ʢʦʠʪʦ 8 ʛʝʦʩʪʘʮʠʦʥʘʨʥʠ (ʌʠʛ. 7). 

 BeiDou-2 ĂCompassñ  

BeiDou-2 ĂCompassñ ʝ ʧʨʦʝʢʪ ʥʘ ʂʠʪʘʡ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ʥʝʟʘʚʠʩʠʤʘ ʩʧʲʪ-
ʥʠʢʦʚʘ ʥʘʚʠʛʘʮʠʦʥʥʘ ʩʠʩʪʝʤʘ. ʇʲʨʚʘʪʘ BeiDou-1 System ʩʝ ʩʲʩʪʦʠ ʦʪ 3 

http://bg.wikipedia.org/wiki/%D0%A0%D1%83%D1%81%D0%B8%D1%8F
http://bg.wikipedia.org/wiki/%D0%A1%D1%8A%D0%B5%D0%B4%D0%B8%D0%BD%D0%B5%D0%BD%D0%B8_%D0%B0%D0%BC%D0%B5%D1%80%D0%B8%D0%BA%D0%B0%D0%BD%D1%81%D0%BA%D0%B8_%D1%89%D0%B0%D1%82%D0%B8
http://bg.wikipedia.org/wiki/%D0%93%D0%BB%D0%BE%D0%B1%D0%B0%D0%BB%D0%BD%D0%B0_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%B7%D0%B0_%D0%BF%D0%BE%D0%B7%D0%B8%D1%86%D0%B8%D0%BE%D0%BD%D0%B8%D1%80%D0%B0%D0%BD%D0%B5
http://bg.wikipedia.org/wiki/%D0%A1%D0%BF%D1%8A%D1%82%D0%BD%D0%B8%D0%BA
http://bg.wikipedia.org/wiki/%D0%9E%D1%80%D0%B1%D0%B8%D1%82%D0%B0
http://bg.wikipedia.org/wiki/%D0%95%D0%BA%D0%B2%D0%B0%D1%82%D0%BE%D1%80
http://bg.wikipedia.org/wiki/%D0%9A%D0%B8%D0%BB%D0%BE%D0%BC%D0%B5%D1%82%D1%8A%D1%80
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ʛʝʦʩʪʘʮʠʦʥʘʨʥʠ ʩʧʲʪʥʠʢʘ ʠ ʠʤʘ ʦʛʨʘʥʠʯʝʥ ʦʙʭʚʘʪ ʠ ʧʨʠʣʦʞʝʥʠʝ. ʉʠʩʪʝʤʘʪʘ ʟʘ 
ʛʣʦʙʘʣʥʘ ʥʘʚʠʛʘʮʠʷ ñCompassò ʱʝ ʚʢʣʶʯʚʘ 35 ʩʧʲʪʥʠʢʘ, ʦʪ ʢʦʠʪʦ 5 ʱʝ ʩʘ ʥʘ 
ʛʝʦʩʪʘʮʠʦʥʘʨʥʠ ʦʨʙʠʪʠ (ʥʘ 38 000 km) ʠ 30 ʩʧʲʪʥʠʢʘ ʥʘ ʧʦʯʪʠ ʢʨʲʛʦʚʘ ʦʨʙʠʪʘ, ʩ 

ʥʘʢʣʦʥ ʩʧʨʷʤʦ ʝʢʚʘʪʦʨʠʘʣʥʘʪʘ ʨʘʚʥʠʥʘ 55.5ϲ ʠ ʥʘ ʩʨʝʜʥʘ ʚʠʩʦʯʠʥʘ 21 150 km. 

ʆʪ 2013 ʛ. ʫʩʣʫʛʠʪʝ ʥʘ ʢʠʪʘʡʩʢʘʪʘ ʥʘʚʠʛʘʮʠʦʥʥʘ ʩʧʲʪʥʠʢʦʚʘ ʩʠʩʪʝʤʘ ʩʘ ʦʪʚʦʨʝʥʠ 
ʟʘ ʧʫʙʣʠʯʥʦ ʧʦʣʟʚʘʥʝ. 

 

  

ʌʠʛ. 7. ʇʲʣʥʘʪʘ 
ʢʦʥʬʠʛʫʨʘʮʠʷ ʥʘ ʩʠʩʪʝʤʘʪʘ 

Ăɻʃʆʅɸʉʉñ 

       ʌʠʛ. 8. ʂʦʥʬʠʛʫʨʘʮʠʷ ʥʘ ʩʠʩʪʝʤʘʪʘ 
                                      Ăɻʘʣʠʣʝʦñ 

 Galileo 

Galileo (Ăɻʘʣʠʣʝʦñ) ʝ ʛʣʦʙʘʣʥʘʪʘ ʥʘʚʠʛʘʮʠʦʥʥʘ ʩʠʩʪʝʤʘ ʥʘ ɽʚʨʦʧʝʡʩʢʘʪʘ 
ʢʦʩʤʠʯʝʩʢʘ ʘʛʝʥʮʠʷ (ɽʂɸ) ʠ ʩʝ ʩʲʩʪʦʠ ʦʪ: 

¶ 30 ʩʧʲʪʥʠʢʘ ʚ 3 ʦʨʙʠʪʘʣʥʠ ʨʘʚʥʠʥʠ (ʌʠʛ. 8); 

¶ ʚʠʩʦʯʠʥʘ ʥʘ ʦʨʙʠʪʘʪʘ 23,222 km; 

¶ 3 ʦʨʙʠʪʘʣʥʠ ʨʘʚʥʠʥʠ ʥʘ 56Á ʠʥʢʣʠʥʘʮʠʷ; 

¶ 9 ʩʧʲʪʥʠʢʘ + ʝʜʠʥ ʘʢʪʠʚʝʥ ʟʘʧʘʩʝʥ ʥʘ ʚʩʷʢʘ ʦʨʙʠʪʘ; 

¶ ʧʣʘʥʠʨʘʥ ʦʧʝʨʘʮʠʦʥʝʥ ʞʠʚʦʪ ʥʘ ʩʧʲʪʥʠʢ ʥʘʜ 15 ʛ.;  

¶ ʤʘʩʘ ʥʘ ʩʧʲʪʥʠʢ - 675 kg;  

¶ ʨʘʟʤʝʨ ʥʘ ʩʧʲʪʥʠʢ: 2,7 m ʭ 1,2 m ʭ 1,1 m (ʌʠʛ. 9); 

¶ ʨʘʟʤʘʭ ʥʘ ʩʣʲʥʯʝʚʠʪʝ ʧʘʥʝʣʠ: 18,7 m (ʌʠʛ. 9);  

¶ ʤʦʱʥʦʩʪ ʥʘ ʩʣʲʥʯʝʚʠʪʝ ʧʘʥʝʣʠ: 1500 W. 
 
ɽʚʨʦʧʝʡʩʢʘʪʘ ʥʘʚʠʛʘʮʠʦʥʥʘ ʩʠʩʪʝʤʘ Ăɻʘʣʠʣʝʦñ ʱʝ ʧʨʝʜʦʩʪʘʚʷ ʯʝʪʠʨʠ 

ʨʘʟʣʠʯʥʠ ʫʩʣʫʛʠ: 

¶ ʩʚʦʙʦʜʥʘʪʘ ʫʩʣʫʛʘ ʱʝ ʝ ʙʝʟʧʣʘʪʥʘ ʟʘ ʚʩʠʯʢʠ ʧʦʪʨʝʙʠʪʝʣʠ ʠ ʧʦʟʠʮʠʦʥʠ-
ʨʘʥʝʪʦ e c ʭʦʨʠʟʦʥʪʘʣʥʘ ʪʦʯʥʦʩʪ <4 m ʠ ʚʝʨʪʠʢʘʣʥʘ <8 m (ʌʠʛ. 10); 

¶ ʢʦʜʠʨʘʥʘ ʢʦʤʝʨʩʠʘʣʥʘ ʫʩʣʫʛʘ ï ɦ ʝ ʩʝ ʧʨʝʜʦʩʪʘʚʷ ʩʨʝʱʫ ʟʘʧʣʘʱʘʥʝ ʠ 
ʱʝ ʠʤʘ ʪʦʯʥʦʩʪ ʥʘ ʧʦʟʠʮʠʷʪʘ ʧʦʜ 1 m ʜʦ ʧʦʜ 10 cm. ɿʘ ʪʘʟʠ ʫʩʣʫʛʘ 
ʩʠʩʪʝʤʘʪʘ ʱʝ ʙʲʜʝ ʜʦʧʲʣʥʝʥʘ ʦʪ ʥʘʟʝʤʥʠ ʧʨʝʜʘʚʘʪʝʣʠ; 

¶ ʢʦʜʠʨʘʥʘʪʘ ʧʫʙʣʠʯʥʘ ʨʝʛʫʣʠʨʘʥʘ ʫʩʣʫʛʘ; 

¶ ʩʣʫʞʙʘʪʘ ʚ ʟʘʱʠʪʘ ʥʘ ʞʠʚʦʪʘ (Safety Life Service) ʱʝ ʧʨʝʜʦʩʪʘʚʷ 
ʛʘʨʘʥʮʠʷ ʩʨʝʱʫ ʟʘʛʣʫʰʘʚʘʥʝ ʥʘ ʩʠʛʥʘʣʘ ʠ ʨʘʟʢʨʠʚʘʥʝ ʥʘ ʝʢʩʪʨʝʤʥʠ 
ʧʨʦʙʣʝʤʠ ʜʦ 10 ʩʝʢʫʥʜʠ ʩʣʝʜ ʚʲʟʥʠʢʚʘʥʝʪʦ ʠʤ. 

http://bg.wikipedia.org/wiki/%D0%9E%D1%80%D0%B1%D0%B8%D1%82%D0%B0
http://bg.wikipedia.org/wiki/%D0%9C%D0%B0%D1%81%D0%B0
http://bg.wikipedia.org/wiki/%D0%A1%D0%BB%D1%8A%D0%BD%D1%87%D0%B5%D0%B2%D0%B0_%D0%BA%D0%BB%D0%B5%D1%82%D0%BA%D0%B0
http://bg.wikipedia.org/wiki/%D0%9C%D0%BE%D1%89%D0%BD%D0%BE%D1%81%D1%82
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ʌʠʛ. 9. ʉʧʲʪʥʠʢ ʦʪ ʩʠʩʪʝʤʘʪʘ Ăɻʘʣʠʣʝʦñ 

 

 
 

 
 

ʌʠʛ. 10. ʋʩʣʫʛʠ ʥʘ ʩʠʩʪʝʤʘʪʘ Ăɻʘʣʠʣʝʦñ 

 
ʇʦʩʣʝʜʥʠʪʝ ʜʚʝ ʫʩʣʫʛʠ ɦ ʝ ʙʲʜʘʪ ʦʛʨʘʥʠʯʝʥʠ ʟʘ ʧʦʣʟʚʘʥʝ ʜʦ ʩʠʣʦʚʠʪʝ ʚʣʘ-

ʩʪʠ (ʧʦʣʠʮʠʷ, ʚʦʝʥʥʠ ʠ ʪ.ʥ.), ʢʘʢʪʦ ʠ ʟʘ ʚʲʟʜʫʰʝʥ ʢʦʥʪʨʦʣ ʠ ʘʚʪʦʤʘʪʠʯʥʦ ʧʨʠ-
ʟʝʤʷʚʘʥʝ ʥʘ ʩʘʤʦʣʝʪʠ. 

ʆʪ 2021 ʛ. ʚʩʠʯʢʠ ʩʤʘʨʪʬʦʥʠ ʱʝ ʤʦʛʘʪ ʜʘ ʧʨʘʚʷʪ ʩʧʝʰʥʠ ʧʦʚʠʢʚʘʥʠʷ ʟʘ 
ʙʝʜʩʪʚʠʷ ʠ ʢʘʪʘʩʪʨʦʬʠ ʥʘ ʪʝʣʝʬʦʥ 112 ( ɽ112 ) ʧʨʝʟ ʩʠʩʪʝʤʘʪʘ Ăɻʘʣʠʣʝʦñ. 

ʅʘʚʠʛʘʮʠʦʥʥʘʪʘ ʩʠʩʪʝʤʘ ĂGʘlileoñ ʠʤʘ ʩʣʝʜʥʠʪʝ ʧʨʝʜʠʤʩʪʚʘ: 

¶ ʧʦ-ʚʠʩʦʢʘ ʪʦʯʥʦʩʪ ʟʘ ʚʩʠʯʢʠ ʧʦʪʨʝʙʠʪʝʣʠ ʚ ʩʨʘʚʥʝʥʠʝ ʩ GPS, 
ɻʃʆʅɸʉʉ ʠ Compass ï ʧʦʜ 10 cm (ʜʠʨʝʢʪʥʦ ʟʘʩʥʝʤʘʥʝ ʠ ʪʨʘʩʠʨʘʥʝ ʚ 
ʛʝʦʜʝʟʠʷʪʘ); 

¶ ʜʠʬʝʨʝʥʮʠʘʣʥʦ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʢʦʦʨʜʠʥʘʪʠ ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ ʚ  ɽʚʨʦʧʝʡ-
ʩʢʘʪʘ ʛʝʦʜʝʟʠʯʝʩʢʘ ʩʠʩʪʝʤʘ; 

¶ ʧʦʜʦʙʨʝʥʦ ʧʦʢʨʠʪʠʝ ʥʘʜ 75ϲ ʩʝʚʝʨʥʘ ʛʝʦʛʨʘʬʩʢʘ ʰʠʨʠʥʘ; 

¶ ʩʠʩʪʝʤʘ ʟʘ ʧʦʟʠʮʠʦʥʠʨʘʥʝ ʟʘ ʛʨʘʞʜʘʥʩʢʠ ʮʝʣʠ, ʥʘ ʢʦʷʪʦ ʱʝ ʤʦʞʝ ʜʘ ʩʝ 
ʨʘʟʯʠʪʘ ʜʦʨʠ ʠ ʧʦ ʚʨʝʤʝ ʥʘ ʚʦʡʥʘ. 

 
ʉʲʱʝʩʪʚʫʚʘʪ ʬʘʢʪʦʨʠ, ʢʦʠʪʦ ʚʣʠʷʷʪ ʠ ʦʛʨʘʥʠʯʘʚʘʪ ʪʦʯʥʦʩʪʪʘ ʥʘ ʠʟʤʝʨ-

ʚʘʥʠʷʪʘ ʠ ʧʦʟʠʮʠʦʥʠʨʘʥʝʪʦ. ʂʘʢʪʦ ʚʩʷʢʘ ʩʣʦʞʥʘ ʪʝʭʥʠʯʝʩʢʘ ʩʠʩʪʝʤʘ, ʪʘʢʘ ʠ 
GPS/ɻʅʉʉ ʩʝ ʚʣʠʷʷʪ ʦʪ ʨʘʟʣʠʯʥʠ ʠʟʪʦʯʥʠʮʠ ʥʘ ʛʨʝʰʢʠ, ʢʦʝʪʦ ʚʦʜʠ ʜʦ ʥʝʪʦʯʥʠ 
ʨʝʟʫʣʪʘʪʠ ʧʨʠ ʦʧʨʝʜʝʣʷʥʝʪʦ ʥʘ ʧʦʟʠʮʠʷʪʘ ʥʘ ʧʦʪʨʝʙʠʪʝʣʷ (ʢʦʦʨʜʠʥʘʪʠʪʝ ʥʘ 
ʘʥʪʝʥʘʪʘ), ʜʦʩʪʠʛʘʱʠ ʜʦ ʜʝʩʝʪʢʠ ʤʝʪʨʠ. 

ʀʟʪʦʯʥʠʮʠ ʥʘ ʛʨʝʰʢʠ ʩʘ: 

http://bg.wikipedia.org/wiki/%D0%93%D0%B5%D0%BE%D0%B3%D1%80%D0%B0%D1%84%D1%81%D0%BA%D0%B0_%D1%88%D0%B8%D1%80%D0%B8%D0%BD%D0%B0
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¶ ʥʝʪʦʯʥʘ ʧʦʟʠʮʠʷ ʥʘ ʩʧʲʪʥʠʮʠʪʝ; 

¶ ʛʨʝʰʢʘ ʚ ʯʘʩʦʚʥʠʮʠʪʝ; 

¶ ʡʦʥʦʩʬʝʨʥʠ ʚʣʠʷʥʠʷ; 

¶ ʪʨʦʧʦʩʬʝʨʥʠ ʝʬʝʢʪʠ; 

¶ ʤʥʦʛʦʢʨʘʪʥʠ ʦʪʨʘʞʝʥʠʷ (ʤʫʣʪʠʧʘʜ); 

¶ ʥʝʧʦʟʥʘʚʘʥʝ ʥʘ ʬʘʟʦʚʠʷ ʮʝʥʪʲʨ ʥʘ ʘʥʪʝʥʘʪʘ; 

¶ ʫʤʠʰʣʝʥʠ ʛʨʝʰʢʠ; 

¶ ʣʠʯʥʠ (ʧʝʨʩʦʥʘʣʥʠ) ʛʨʝʰʢʠ ʥʘ ʦʧʝʨʘʪʦʨʘ. 
ʇʨʠ ɻʅʉʉ ʩʲʩ ʟʥʘʯʠʪʝʣʥʠʷ ʙʨʦʡ ʥʘ ʩʧʲʪʥʠʮʠ ʦʪ ʯʝʪʠʨʠʪʝ ʛʣʦʙʘʣʥʠ ʥʘʚʠ-

ʛʘʮʠʦʥʥʠ ʩʠʩʪʝʤʠ ʛʦʣʷʤʘ ʯʘʩʪ ʦʪ ʠʟʪʦʯʥʠʮʠʪʝ ʥʘ ʛʨʝʰʢʠ ʩʝ ʝʣʠʤʠʥʠʨʘʪ. 
ʆʧʨʝʜʝʣʷʥʝʪʦ ʥʘ ʧʦʟʠʮʠʷʪʘ ʟʘʚʠʩʠ ʦʪ ʙʨʦʷ ʠ ʨʘʟʧʦʣʦʞʝʥʠʝʪʦ ʥʘ ʩʧʲʪ-

ʥʠʮʠʪʝ. ʂʦʣʢʦʪʦ ʧʦʚʝʯʝ ʩʧʲʪʥʠʮʠ ʩʘ ʥʘ ʨʘʟʧʦʣʦʞʝʥʠʝ, ʪʦʣʢʦʚʘ ʧʦ-ʪʦʯʥʦ ʩʝ ʦʧʨʝ-
ʜʝʣʷ ʧʦʣʦʞʝʥʠʝʪʦ. ʈʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʩʧʲʪʥʠʮʠʪʝ ʥʘ ʥʝʙʦʩʢʣʦʥʘ ʠʤʘ ʩʲʱʝʩʪ-
ʚʝʥʦ ʟʥʘʯʝʥʠʝ ï ʢʦʣʢʦʪʦ ʧʦ-ʨʘʚʥʦʤʝʨʥʦ ʩʘ ʨʘʟʧʦʣʦʞʝʥʠ, ʪʦʣʢʦʚʘ ʧʦ-ʪʦʯʥʘ ʝ 
ʧʦʟʠʮʠʷʪʘ. 

ʁʦʥʦʩʬʝʨʘʪʘ ʝ ʝʜʥʘ ʦʪ ʦʩʥʦʚʥʠʪʝ ʧʨʠʯʠʥʠ ʟʘ ʛʨʝʰʢʠ ʧʨʠ ʦʧʨʝʜʝʣʷʥʝʪʦ ʥʘ 
ʧʦʟʠʮʠʷʪʘ ʩ GPS/ɻʅʉʉ. ʇʦʨʘʜʠ ʥʘʣʠʯʠʝʪʦ ʥʘ ʩʚʦʙʦʜʥʠ ʝʣʝʢʪʨʦʥʠ ʚ ʘʪʤʦ-
ʩʬʝʨʘʪʘ ʦʪ 50 ʜʦ 350 km ʥʘʜ ʟʝʤʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ (ʪ.ʥ. ʁʦʥʦʩʬʝʨʘ), ʩʢʦʨʦʩʪʪʘ ʥʘ 
ʝʣʝʢʪʨʦʤʘʛʥʠʪʥʠʪʝ ʚʲʣʥʠ ʥʘʤʘʣʷʚʘ ʧʨʠ ʧʨʝʤʠʥʘʚʘʥʝʪʦ ʧʨʝʟ ʪʘʟʠ ʦʙʣʘʩʪ, ʚ ʨʝ-
ʟʫʣʪʘʪ ʥʘ ʢʦʝʪʦ ʩʝ ʧʨʦʤʝʥʷ ʨʘʟʩʪʦʷʥʠʝʪʦ ʜʦ ʩʧʲʪʥʠʮʠʪʝ, ʠʟʯʠʩʣʝʥʦ ʥʘ ʙʘʟʘʪʘ ʥʘ 
ʩʢʦʨʦʩʪʪʘ ʥʘ ʩʚʝʪʣʠʥʘʪʘ ʚʲʚ ʚʘʢʫʫʤ. ʇʦʣʫʯʘʚʘʪ ʩʝ ʛʨʝʰʢʠ ʚ ʦʧʨʝʜʝʣʷʥʝ ʥʘ 
ʨʘʟʩʪʦʷʥʠʝʪʦ ʦʪ ʧʦʨʷʜʲʢʘ ʥʘ 10 m. 

ʊʨʦʧʦʩʬʝʨʘʪʘ ʝ ʥʘʡ-ʥʠʩʢʠʷʪ ʩʣʦʡ ʦʪ ʘʪʤʦʩʬʝʨʘʪʘ ï ʜʦ 10 km ʧʨʠ ʧʦʣʶʩʠ-
ʪʝ ʠ ʦʢʦʣʦ 15 km ʧʨʠ ʝʢʚʘʪʦʨʘ. ʇʨʦʤʷʥʘʪʘ ʚ ʪʝʤʧʝʨʘʪʫʨʘʪʘ, ʥʘʣʷʛʘʥʝʪʦ ʠ ʚʣʘʞ-
ʥʦʩʪʪʘ ʥʘ ʚʲʟʜʫʭʘ, ʠ ʧʷʩʲʯʥʠ ʙʫʨʠ, ʚ ʪʘʟʠ ʟʦʥʘ ʚʦʜʷʪ ʜʦ ʧʨʦʤʷʥʘ ʥʘ ʩʢʦʨʦʩʪʪʘ ʥʘ 
ʨʘʜʠʦʚʲʣʥʠʪʝ. ʇʦʜʦʙʥʦ ʥʘ ʡʦʥʦʩʬʝʨʥʠʷ ʤʦʜʝʣ ʟʘ ʢʦʨʝʢʮʠʷ ʥʘ ʛʨʝʰʢʘʪʘ ʠ ʧʨʠ 
ʪʨʦʧʦʩʬʝʨʥʠʪʝ ʦʪʢʣʦʥʝʥʠʷ ʩʝ ʠʟʧʦʣʟʚʘ ʤʦʜʝʣʠʨʘʥʝ ʦʪ ʤʝʪʝʦʨʦʣʦʛʠʯʥʠ ʜʘʥʥʠ 
ʟʘ ʠʟʯʠʩʣʝʥʠʝ ʥʘ ʟʘʢʲʩʥʝʥʠʝʪʦ. 

ʇʨʠ ʦʪʨʘʞʝʥʠʝʪʦ ʥʘ ʩʠʛʥʘʣʘ, ʧʲʪʷʪ ʢʦʡʪʦ ʠʟʤʠʥʘʚʘ ʨʘʜʠʦʩʠʛʥʘʣʘ ʩʝ ʫʜʲʣ-
ʞʘʚʘ, ʘ ʩ ʪʦʚʘ ʩʝ ʧʨʦʤʝʥʷ ʠ ʠʟʤʝʨʝʥʦʪʦ ʨʘʟʩʪʦʷʥʠʝ ʜʦ ʩʧʲʪʥʠʮʠʪʝ. ʇʦ ʪʦʟʠ ʥʘ-
ʯʠʥ, ʢʦʛʘʪʦ ʩʝ ʩʤʝʩʷʪ ʜʠʨʝʢʪʥʠ ʩʠʛʥʘʣʠ ʩ ʦʪʨʘʟʝʥʠʪʝ, ʩʝ ʧʦʣʫʯʘʚʘʪ ʛʨʝʰʢʠ ʧʨʠ 
ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʧʦʣʦʞʝʥʠʝʪʦ. 

ʇʨʝʜʥʘʤʝʨʝʥʦʪʦ ʚʲʚʝʞʜʘʥʝ ʥʘ ʛʨʝʰʢʠ (ʪ.ʥ. ʋʤʠʰʣʝʥʠ ʛʨʝʰʢʠ) ʦʪ ʩʪʨʘʥʘ 
ʥʘ ʄʠʥʠʩʪʝʨʩʪʚʘʪʘ ʥʘ ʦʪʙʨʘʥʘʪʘ ʥʘ ʉɸʑ ʠ ʈʫʩʠʷ ʩʝ ʠʟʨʘʟʷʚʘ ʚ ʧʨʦʤʷʥʘ ʥʘ 
ʧʘʨʘʤʝʪʨʠʪʝ ʥʘ ʙʦʨʜʦʚʠʪʝ ʯʘʩʦʚʥʠʮʠ ʠ ʚʲʚʝʞʜʘʥʝ ʥʘ ʛʨʝʰʥʠ ʦʨʙʠʪʘʣʥʠ ʧʘʨʘ-
ʤʝʪʨʠ. ʇʨʠʝʤʥʠʮʠʪʝ ʩ ʚʦʝʥʥʦ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ ʩʘ ʩʥʘʙʜʝʥʠ ʩ ʢʦʜʦʚʝ, ʢʦʠʪʦ ʘʥʫ-
ʣʠʨʘʪ ʪʝʟʠ ʛʨʝʰʢʠ, ʥʦ ʮʠʚʠʣʥʠʪʝ ʧʦʪʨʝʙʠʪʝʣʠ ʥʷʤʘʪ ʜʦʩʪʲʧ ʜʦ ʪʷʭ. 

ʎʝʥʪʨʠʨʘʥʝʪʦ ʥʘʜ ʟʝʤʝʥ ʨʝʧʝʨ, ʥʝʧʨʘʚʠʣʥʦʪʦ ʠʟʤʝʨʚʘʥʝ ʥʘ ʚʠʩʦʯʠʥʘʪʘ 
ʥʘ ʘʥʪʝʥʘʪʘ ʠ ʥʝʧʦʟʥʘʚʘʥʝʪʦ ʥʘ ʚʠʩʦʯʠʥʘʪʘ ʜʦ ʬʘʟʦʚʠʷ ʮʝʥʪʲʨ ʥʘ ʘʥʪʝʥʘʪʘ 
ʩʲʱʦ ʚʦʜʷʪ ʜʦ ʛʨʝʰʢʠ ʚ ʪʦʯʥʦʪʦ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʧʦʟʠʮʠʷʪʘ. 

ɿʘ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʪʦʯʥʦʩʪʪʘ ʧʨʠ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʢʦʦʨʜʠʥʘʪʠʪʝ ʩʝ ʠʟ-
ʧʦʣʟʚʘʪ ʪ.ʥ. ʜʠʬʝʨʝʥʮʠʘʣʥʠ ʩʠʩʪʝʤʠ. ʊʝʟʠ ʩʠʩʪʝʤʠ ʚʢʣʶʯʚʘʪ ʝʜʥʘ ʠʣʠ ʥʷʢʦʣʢʦ 
ʥʝʧʦʜʚʠʞʥʠ ʢʦʥʪʨʦʣʥʠ ʩʪʘʥʮʠʠ ʩ ʪʦʯʥʦ ʠʟʚʝʩʪʥʠ ʢʦʦʨʜʠʥʘʪʠ, ʩʨʘʚʥʷʚʘʪ ʜʝʡʩʪʚʠ-
ʪʝʣʥʦʪʦ ʠ ʠʟʯʠʩʣʝʥʦʪʦ ʧʦʣʦʞʝʥʠʝ, ʠ ʩʝ ʧʨʝʩʤʷʪʘʪ ʢʦʨʝʢʮʠʠ. 

ʉʲʱʝʩʪʚʫʚʘʪ ʠ ʜʨʫʛʠ ʤʝʪʦʜʠ ʟʘ ʧʦʜʦʙʨʝʥʠʝ ʥʘ ʪʦʯʥʦʩʪʪʘ ʥʘ ʠʟʯʠʩʣʝʥʘʪʘ 
ʧʦʟʠʮʠʷ, ʢʘʪʦ ʩʲʯʝʪʘʚʘʥʝ ʥʘ GPS ʧʨʠʝʤʥʠʮʠ ʩ ʠʥʝʨʮʠʘʣʥʠ ʩʠʩʪʝʤʠ ʠʣʠ ʠʟ-
ʧʦʣʟʚʘʥʝ ʥʘ ʘʣʛʦʨʠʪʤʠ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʠʟʧʨʘʚʥʦʩʪʪʘ ʥʘ ʩʧʲʪʥʠʮʠʪʝ. ʅʘʡ-
ʛʦʣʷʤʦ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʠʤʘʪ ʩʠʩʪʝʤʠʪʝ: WAAS (ʧʦʢʨʠʚʘʱʘ ʉʝʚʝʨʥʦ-
ɸʤʝʨʠʢʘʥʩʢʠʷ ʢʦʥʪʠʥʝʥʪ), EGNOS (ʧʦʢʨʠʚʘ ɽʚʨʦʧʘ ʠ ʯʘʩʪ ʦʪ ɸʬʨʠʢʘ) ʠ MSAS 
(ʗʧʦʥʠʷ). ʇʨʠʥʮʠʧʲʪ ʥʘ ʨʘʙʦʪʘ ʥʘ ʪʝʟʠ ʩʠʩʪʝʤʠ ʠ ʥʘʯʠʥʠʪʝ ʠʤ ʟʘ ʦʙʨʘʪʥʘ ʚʨʲʟʢʘ 

http://bg.wikipedia.org/wiki/%D0%93%D0%BB%D0%BE%D0%B1%D0%B0%D0%BB%D0%BD%D0%B0_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%B7%D0%B0_%D0%BF%D0%BE%D0%B7%D0%B8%D1%86%D0%B8%D0%BE%D0%BD%D0%B8%D1%80%D0%B0%D0%BD%D0%B5
http://bg.wikipedia.org/wiki/%D0%93%D0%BB%D0%BE%D0%B1%D0%B0%D0%BB%D0%BD%D0%B0_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%B7%D0%B0_%D0%BF%D0%BE%D0%B7%D0%B8%D1%86%D0%B8%D0%BE%D0%BD%D0%B8%D1%80%D0%B0%D0%BD%D0%B5
http://bg.wikipedia.org/wiki/%D0%93%D0%BB%D0%BE%D0%B1%D0%B0%D0%BB%D0%BD%D0%B0_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%B7%D0%B0_%D0%BF%D0%BE%D0%B7%D0%B8%D1%86%D0%B8%D0%BE%D0%BD%D0%B8%D1%80%D0%B0%D0%BD%D0%B5
http://bg.wikipedia.org/wiki/%D0%99%D0%BE%D0%BD%D0%BE%D1%81%D1%84%D0%B5%D1%80%D0%B0
http://bg.wikipedia.org/wiki/%D0%92%D0%B0%D0%BA%D1%83%D1%83%D0%BC
http://bg.wikipedia.org/wiki/%D0%A1%D1%8A%D0%B5%D0%B4%D0%B8%D0%BD%D0%B5%D0%BD%D0%B8_%D0%B0%D0%BC%D0%B5%D1%80%D0%B8%D0%BA%D0%B0%D0%BD%D1%81%D0%BA%D0%B8_%D1%89%D0%B0%D1%82%D0%B8
http://bg.wikipedia.org/w/index.php?title=%D0%98%D0%BD%D0%B5%D1%80%D1%86%D0%B8%D0%B0%D0%BB%D0%BD%D0%B0_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0&action=edit&redlink=1
http://bg.wikipedia.org/w/index.php?title=WAAS&action=edit&redlink=1
http://bg.wikipedia.org/wiki/%D0%A1%D0%B5%D0%B2%D0%B5%D1%80%D0%BD%D0%B0_%D0%90%D0%BC%D0%B5%D1%80%D0%B8%D0%BA%D0%B0
http://bg.wikipedia.org/wiki/%D0%A1%D0%B5%D0%B2%D0%B5%D1%80%D0%BD%D0%B0_%D0%90%D0%BC%D0%B5%D1%80%D0%B8%D0%BA%D0%B0
http://bg.wikipedia.org/wiki/EGNOS
http://bg.wikipedia.org/wiki/%D0%95%D0%B2%D1%80%D0%BE%D0%BF%D0%B0
http://bg.wikipedia.org/wiki/%D0%90%D1%84%D1%80%D0%B8%D0%BA%D0%B0
http://bg.wikipedia.org/w/index.php?title=MSAS&action=edit&redlink=1
http://bg.wikipedia.org/wiki/%D0%AF%D0%BF%D0%BE%D0%BD%D0%B8%D1%8F
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ʢʲʤ ʧʨʠʝʤʥʠʢʘ ʩʘ ʧʨʘʢʪʠʯʝʩʢʠ ʠʜʝʥʪʠʯʥʠ, ʠ ʧʦʚʝʯʝʪʦ ʦʪ GPS/ɻʅʉʉ ʫʩʪʨʦʡʩʪʚʘ 
ʧʦʜʜʲʨʞʘʪ ʢʦʨʝʢʮʠʷ ʯʨʝʟ ʝʜʥʘ ʦʪ ʪʝʟʠ ʪʨʠ ʩʠʩʪʝʤʠ. 
 

 

ʌʠʛ. 11. ʊʦʯʥʦʩʪ ʥʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝʪʦ ʥʘ ʛʨʘʞʜʘʥʩʢʠ ʧʦʪʨʝʙʠʪʝʣʠ 
 

ɺ ʟʘʢʣʶʯʝʥʠʝ, ʢʲʤ ʥʘʩʪʦʷʱʠʷ ʤʦʤʝʥʪ ɻʅʉʉ ʩ ʨʘʟʚʠʪʠʝʪʦ ʩʠ ʠ ʠʟʧʦʣʟʚʘʥʝ 
ʥʘ ʩʠʛʥʘʣʠ ʦʪ ʬʫʥʢʮʠʦʥʠʨʘʱʠʪʝ ʯʝʪʠʨʠ ʛʣʦʙʘʣʥʠ ʩʧʲʪʥʠʢʦʚʠ ʩʠʩʪʝʤʠ ʟʘ ʧʦʟʠ-
ʮʠʦʥʠʨʘʥʝ ʠ ʥʘʚʠʛʘʮʠʷ (GPS, GLONASS, Galileo ʠ Compass) ʝʣʠʤʠʥʠʨʘ ʧʦʚʝʯʝʪʦ 
ʦʪ ʠʟʪʦʯʥʠʮʠʪʝ ʥʘ ʛʨʝʰʢʠ ʠ ʦʩʠʛʫʨʷʚʘ ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ ʪʦʯʥʦʩʪ ʚ ʤʝʩʪʦʧʦʣʦ-
ʞʝʥʠʝʪʦ ʥʘ ʛʨʘʞʜʘʥʩʢʠ ʧʦʪʨʝʙʠʪʝʣʠ ʚ ʛʨʘʥʠʮʠʪʝ ʥʘ 1 m. (ʌʠʛ. 2 ʠ 11). 

ʇʨʝʜʠʤʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʲʮʠ ʥʘ ʩʧʲʪʥʠʢʦʚʦʪʦ ʧʦʟʠʮʠʦʥʠʨʘʥʝ ʠ ʦʨʠʝʥ-
ʪʠʨʘʥʝ ʩ ɻʅʉʉ: 

ʇʨʝʜʠʤʩʪʚʘʪʘ ʩʘ, ʯʝ ʦʧʨʝʜʝʣʷʥʝʪʦ ʥʘ ʧʦʣʦʞʝʥʠʝʪʦ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ ʙʝʟ-
ʧʣʘʪʥʦ ʠ ʟʘ ʩʝʢʫʥʜʠ, ʘʧʘʨʘʪʫʨʘʪʘ ʩʝ ʥʘʩʪʨʦʡʚʘ ʠ ʦʨʠʝʥʪʠʨʘ ʘʚʪʦʤʘʪʠʯʥʦ, ʪʦʯ-
ʥʦʩʪʪʘ ʤʦʞʝ ʜʘ ʙʲʜʝ ʦʪ ʧʦʨʷʜʲʢʘ ʥʘ ʩʘʥʪʠʤʝʪʨʠ, ʥʝ ʠʟʠʩʢʚʘ ʩʧʝʮʠʘʣʥʠ ʟʥʘʥʠʷ ʠ 
ʫʤʝʥʠʷ, ʦʨʠʝʥʪʠʨʘʥʝ ʥʘʚʩʷʢʲʜʝ, ʢʲʜʝʪʦ ʨʘʙʦʪʠ ʯʦʚʝʢ. 

ʅʝʜʦʩʪʘʪʲʮʠʪʝ ʥʘ ɻʅʉʉ ʩʘ, ʯʝ ʠʟʠʩʢʚʘ ʩʢʲʧʘ ʠ ʝʥʝʨʛʦʟʘʚʠʩʠʤʘ ʘʧʘʨʘʪʫʨʘ, 
ʢʦʷʪʦ ʤʦʞʝ ʜʘ ʘʚʘʨʠʨʘ ʠ ʧʨʠ ʦʪʢʘʟ ʠ/ʠʣʠ ʛʨʝʰʢʘ ʥʘ ʘʧʘʨʘʪʫʨʘʪʘ ʰʘʥʩʦʚʝʪʝ ʟʘ 
ʦʨʠʝʥʪʠʨʘʥʝ ʩʘ ʥʠʱʦʞʥʠ. 

ɿʘ ʢʣʘʩʠʯʝʩʢʦʪʦ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ (ʦʨʠʝʥʪʠʨʘʥʝ) ʩʘ ʥʝʦʙ-
ʭʦʜʠʤʠ ʩʘʤʦ ʢʘʨʪʘ ʠ ʢʦʤʧʘʩ ʠʣʠ ʩʝʢʩʪʘʥʪ ʚ ʤʦʨʝʪʘʪʘ ʠ ʦʢʝʘʥʠʪʝ, ʠ ʥʝ ʠʟʠʩʢʚʘ 
ʝʥʝʨʛʦʥʦʩʠʪʝʣʠ. ɿʘ ʧʨʘʚʠʣʥʦ ʦʨʠʝʥʪʠʨʘʥʝ ʩʘ ʥʝʦʙʭʦʜʠʤʠ ʦʪ 2 ʜʦ 30 ʤʠʥʫʪʠ, ʥʦ 
ʤʘʢʩʠʤʘʣʥʘʪʘ ʪʦʯʥʦʩʪ ʝ ʦʪ ʧʦʨʷʜʲʢʘ ʥʘ ʜʝʩʝʪʢʠ ʤʝʪʨʠ. 

2. ʇʈʀʃʆɾɽʅʀɽ ʅɸ ʂʆʉʄʀʏɽʉʂʀʊɽ ʊɽʍʅʆʃʆɻʀʀ GPS/GNSS ɿɸ 
ʀɿʉʃɽɼɺɸʅɽ ʅɸ ʇʈʀʈʆɼʅʀʊɽ ɹɽɼʉʊɺʀʗ ʀ ɽʂʆʃʆɻʀʏʅʀ 
ʂɸʊɸʉʊʈʆʌʀ 

GPS/ɻʅʉʉ ʩʘ ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ ʚʦʝʥʥʠ ʮʝʣʠ, ʥʦ ʦʩʥʦʚʥʦ ʩʝ ʫʧʦʪʨʝʙʷʚʘʪ ʟʘ 
ʮʠʚʠʣʥʠ ʮʝʣʠ (ʌʠʛ. 12): 

¶ ʥʘʚʠʛʘʮʠʷ ʠ ʢʦʥʪʨʦʣ ʚ ʪʨʘʥʩʧʦʨʪʘ ï ʚ ʧʲʪʥʠʷ, ʤʦʨʩʢʠʷ ʠ ʚʲʟʜʫʰʥʠʷ 
ʪʨʘʥʩʧʦʨʪ, ʠ ʟʘ ʦʧʪʠʤʠʟʘʮʠʷ ʥʘ ʤʘʨʰʨʫʪʠ; 

¶ ʧʨʦʩʣʝʜʷʚʘʥʝ ï  ʥʘ ʪʨʘʥʩʧʦʨʪʥʠ ʩʨʝʜʩʪʚʘ, ʭʦʨʘ ʠ ʞʠʚʦʪʥʠ; 

¶ ʥʘʫʢʘʪʘ ʠ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʘʪʘ ʜʝʡʥʦʩʪ ï ʚ ʛʝʦʜʝʟʠʷʪʘ, ʛʝʦʛʨʘʬʠʷʪʘ, 
ʢʘʨʪʦʛʨʘʬʠʷʪʘ, ʛʝʦʣʦʛʠʷʪʘ, ʛʝʦʬʠʟʠʢʘʪʘ, ʘʨʭʝʦʣʦʛʠʷʪʘ ʠ ʜʨ.; 

¶ ʩʝʣʩʢʦʪʦ ʩʪʦʧʘʥʩʪʚʦ ï ʧʣʘʥʠʨʘʥʝ ʥʘ ʪʝʨʝʥʠ, ʥʘʚʠʛʘʮʠʷ ʥʘ ʤʘʰʠʥʠ; 

¶ ʢʦʤʫʥʠʢʘʮʠʠʪʝ ï ʟʘ ʩʠʥʭʨʦʥʠʟʠʨʘʥʝ ʥʘ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ ʩʠʩʪʝʤʠ; 

¶ ʪʫʨʠʟʲʤ ʠ ʩʧʦʨʪ ï ʦʨʠʝʥʪʠʨʘʥʝ, ʧʣʘʥʠʥʩʢʠ ʩʧʘʩʠʪʝʣʥʠ ʩʣʫʞʙʠ; 

¶ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʪʦʯʥʦʪʦ ʚʨʝʤʝ. 

http://bg.wikipedia.org/w/index.php?title=GPS_%D0%BF%D1%80%D0%BE%D1%81%D0%BB%D0%B5%D0%B4%D1%8F%D0%B2%D0%B0%D0%BD%D0%B5&action=edit&redlink=1
http://bg.wikipedia.org/wiki/%D0%93%D0%B5%D0%BE%D0%B4%D0%B5%D0%B7%D0%B8%D1%8F
http://bg.wikipedia.org/wiki/%D0%93%D0%B5%D0%BE%D0%B3%D1%80%D0%B0%D1%84%D0%B8%D1%8F
http://bg.wikipedia.org/wiki/%D0%9A%D0%B0%D1%80%D1%82%D0%BE%D0%B3%D1%80%D0%B0%D1%84%D0%B8%D1%8F
http://bg.wikipedia.org/wiki/%D0%93%D0%B5%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
http://bg.wikipedia.org/wiki/%D0%90%D1%80%D1%85%D0%B5%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
http://bg.wikipedia.org/wiki/%D0%A1%D0%B5%D0%BB%D1%81%D0%BA%D0%BE_%D1%81%D1%82%D0%BE%D0%BF%D0%B0%D0%BD%D1%81%D1%82%D0%B2%D0%BE
http://bg.wikipedia.org/wiki/%D0%A2%D1%83%D1%80%D0%B8%D0%B7%D1%8A%D0%BC
http://bg.wikipedia.org/wiki/%D0%A1%D0%BF%D0%BE%D1%80%D1%82
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ʘ) ʙ) 

ʌʠʛ. 12. ʇʨʠʣʦʞʝʥʠʝ ʥʘ ɻʅʉʉ ʥʘ ɿʝʤʷʪʘ 
 

ʅʘʡ-ʛʦʣʷʤʦ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ɻʅʉʉ ʝ ʚ ʥʘʚʠʛʘʮʠʷʪʘ, ʦʧʪʠʤʠʟʘʮʠʷʪʘ ʠ ʢʦʥ-
ʪʨʦʣʲʪ ʥʘ ʘʚʪʦʤʦʙʠʣʠ, ʤʦʨʩʢʠ ʩʲʜʦʚʝ, ʚ ʛʝʦʜʝʟʠʷʪʘ ʠ ʘʚʠʘʮʠʷʪʘ (ʌʠʛ. 12). ɺ 
ʤʦʤʝʥʪʘ 30% ʦʪ ʘʚʪʦʤʦʙʠʣʠʪʝ  ʚ  ʩʚʝʪʘ ʩʘ ʝʢʠʧʠʨʘʥʠ ʩ ɻʅʉʉ ʩʠʩʪʝʤʠ. ʆʪ 2018 ʛ. 
ʚʩʠʯʢʠ ʘʚʪʦʤʦʙʠʣʠ, ʧʨʦʠʟʚʝʞʜʘʥʠ ʚ ɽʚʨʦʧʝʡʩʢʘʪʘ ʦʙʱʥʦʩʪ ʩʘ ʝʢʠʧʠʨʘʥʠ ʩ ʧʨʠ-
ʝʤʥʠʮʠ Ăɻʘʣʠʣʝʦñ. 

 
 

  
 

ʌʠʛ. 13. ʇʨʠʣʦʞʝʥʠʝ ʥʘ ɻʅʉʉ ʚ ʂʦʩʤʦʩʘ 
 

  
 

ʌʠʛ. 14. ʇʨʠʣʦʞʝʥʠʝ ʥʘ ɻʅʉʉ  

ʚ ʡʦʥʦʩʬʝʨʘʪʘ 

ʌʠʛ. 15. ʇʨʠʣʦʞʝʥʠʝ ʥʘ ɻʅʉʉ  
ʟʘ ʧʨʦʛʥʦʟʘ ʥʘ ʝʢʩʪʨʝʤʥʠ ʤʝʪʝʦʩʲʙʠʪʠʷ 

 

ɻʅʉʉ ʝ ʦʩʥʦʚʥʦ ʧʨʠʣʦʞʝʥʠʝ ʟʘ ʢʦʥʪʨʦʣ ʠ ʧʨʝʮʠʟʠʨʘʥʝ ʥʘ ʦʨʙʠʪʠʪʝ ʥʘ 
ʠʟʢʫʩʪʚʝʥʠʪʝ ʩʧʲʪʥʠʮʠ ʥʘ ɿʝʤʷʪʘ ʠ ʥʘ ʄʝʞʜʫʥʘʨʦʜʥʘʪʘ ʢʦʩʤʠʯʝʩʢʘ ʩʪʘʥʮʠʷ 
(ʌʠʛ. 13), ʢʘʢʪʦ ʠ ʟʘ ʤʦʥʠʪʦʨʠʥʛ ʥʘ ʡʦʥʦʩʬʝʨʘʪʘ (ʌʠʛ.14) ʠ ʧʨʦʛʥʦʟʘ ʥʘ ʝʢʩʪʨʝʤʥʠ 
ʤʝʪʝʦʩʲʙʠʪʠʷ (ʦʙʠʣʥʠ ʚʘʣʝʞʠ, ʛʨʘʜʫʰʢʠ) (ʌʠʛ. 15). 
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ʘ) ʙ) 

ʌʠʛ. 16. ʉʢʦʨʦʩʪʠ ʠ ʚʝʢʪʦʨʠ ʥʘ ʘ) ʧʨʠʜʚʠʞʚʘʥʝ ʥʘ ɸʥʪʘʨʢʪʠʜʘ  
ʠ ʙ) ʠʟʜʠʛʘʥʝ ʥʘ ʉʝʚʝʨʥʘ ɸʤʝʨʠʢʘ 

 

ʄʦʥʠʪʦʨʠʥʛ ʩ ɻʅʉʉ ʧʦʟʚʦʣʠ ʜʘ ʩʝ ʫʩʪʘʥʦʚʠ ʩʣʝʜ-ʣʝʜʥʠʢʦʚʦʪʦ ʚʨʲʱʘʥʝ ʥʘ 
ɸʥʪʘʨʢʪʠʜʘ ʢʲʤ ʖʞʥʘ ɸʤʝʨʠʢʘ (ʌʠʛ. 16 ʘ) ʠ ʩʣʝʜ-ʣʝʜʥʠʢʦʚʦ ʠʟʜʠʛʘʥʝ ʥʘ 
ʉʝʚʝʨʥʘ ɸʤʝʨʠʢʘ (ʌʠʛ. 16 ʙ), ʚ ʨʝʟʫʣʪʘʪ ʥʘ ʛʣʦʙʘʣʥʦʪʦ ʟʘʪʦʧʣʷʥʝ. 
 

  

 

ʌʠʛ. 17. ʄʦʥʠʪʦʨʠʥʛ ʥʘ ʚʫʣʢʘʥʠʯʥʘ ʜʝʡʥʦʩʪ ʠ ʧʨʦʛʥʦʟʠʨʘʥʝ ʥʘ ʠʟʨʠʛʚʘʥʝ 

 

ɻʅʉʉ ʩʝ ʧʨʠʣʘʛʘ ʟʘ ʤʦʥʠʪʦʨʠʥʛ ʥʘ ʚʫʣʢʘʥʠʯʥʘ ʜʝʡʥʦʩʪ ʠ ʧʨʦʛʥʦʟʠʨʘʥʝ ʥʘ 
ʠʟʨʠʛʚʘʥʝ. ʇʨʠʤʝʨʲʪ (ʌʠʛ. 17) ʝ ʦʪ ʤʦʥʠʪʦʨʠʥʛʦʚʘ ʩʪʘʥʮʠʷ ʠ ʨʝʛʠʩʪʨʠʨʘʥʦ ʘʥʦ-
ʤʘʣʥʦ ʜʚʠʞʝʥʠʝ ʧʨʝʜʠ ʠʟʨʠʛʚʘʥʝʪʦ ʥʘ ʚʫʣʢʘʥ ʥʘ ʦʩʪʨʦʚ ʈʝʶʥʠʦʥ. 

ɻʅʉʉ ʧʦʟʚʦʣʷʚʘ ʩʣʝʜʝʥʝ ʟʘ ʧʨʦʤʝʥʠ ʚ ʨʦʪʘʮʠʷʪʘ ʥʘ ʛʝʦʛʨʘʬʩʢʠʷ ʧʦʣʶʩ 
ʥʘ ɿʝʤʷʪʘ, ʚʦʜʝʱʠ ʜʦ ʢʣʠʤʘʪʠʯʥʠ ʧʨʦʤʝʥʠ. ʅʘ ʌʠʛ. 18 ʘ ʠ 18 ʙ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ 
ʘʥʦʤʘʣʥʠ ʜʚʠʞʝʥʠʷ ʥʘ ʛʝʦʛʨʘʬʩʢʠʷ ʧʦʣʶʩ, ʧʨʝʜʠʟʚʠʢʘʥʠ ʦʪ ʮʠʢʣʦʥʠ ʠ ʦʪ ʩʠʣ-
ʥʦʪʦ ʟʝʤʝʪʨʝʩʝʥʠʝ ʦʪ 2011 ʛ. ʚ ʗʧʦʥʠʷ.  
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ʘ) ʙ) 

ʌʠʛ. 18. ɼʚʠʞʝʥʠʷ ʥʘ ʛʝʦʛʨʘʬʩʢʠʷ ʧʦʣʶʩ 
 

ɻʅʉʉ ʥʘʤʠʨʘ ʧʨʠʣʦʞʝʥʠʝ ʧʨʠ ʩʣʝʜʝʥʝ ʜʚʠʞʝʥʠʝʪʦ ʥʘ ʧʣʘʥʠʥʩʢʠ ʣʝʜʥʠ-
ʮʠ, ʢʘʢʪʦ ʠ ʥʘ ʘʨʢʪʠʯʝʩʢʠʪʝ ʠ ʘʥʪʘʨʢʪʠʯʝʩʢʠʪʝ ʣʝʜʦʚʝ (ʌʠʛ. 19). 

 

  
 

ʌʠʛ. 19. ʆʧʨʝʜʝʣʷʥʝ ʥʘ ʜʚʠʞʝʥʠʝʪʦ ʥʘ ʧʣʘʥʠʥʩʢʠ ʣʝʜʥʠʮʠ 
 

ʉʣʝʜʝʥʝʪʦ (ʤʦʥʠʪʦʨʠʥʛ) ʥʘ ʤʦʨʩʢʦʪʦ ʥʠʚʦ ʠ ʟʘ ʚʲʣʥʠ ʮʫʥʘʤʠ ʩ ɻʅʉʉ 
(ʌʠʛ. 20) ʩʘ ʥʦʚʠ ʧʨʠʣʦʞʝʥʠʷ ʥʘ ʩʠʩʪʝʤʘʪʘ. 

 

   
 

ʌʠʛ. 20. ʄʦʥʠʪʦʨʠʥʛ ʥʘ ʤʦʨʩʢʦʪʦ ʥʠʚʦ ʠ ʟʘ ʚʲʣʥʠ ʮʫʥʘʤʠ 
 

ɻʅʉʉ ʥʘʤʠʨʘ ʰʠʨʦʢʦ ʧʨʠʣʦʞʝʥʠʝ ʧʨʠ ʪʨʘʩʠʨʘʥʝ ʠ ʧʨʝʮʠʟʝʥ ʢʦʥʪʨʦʣ ʥʘ 
ʠʥʞʝʥʝʨʥʠ ʩʲʦʨʲʞʝʥʠʷ, ʩʣʝʜʝʥʝ ʥʘ ʩʚʣʘʯʠʱʘ ʠ aʙʨʘʟʠʷ (ʌʠʛ. 21). 
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ʌʠʛ. 21. ʊʨʘʩʠʨʘʥʝ ʠ ʧʨʝʮʠʟʝʥ ʢʦʥʪʨʦʣ ʥʘ ʠʥʞʝʥʝʨʥʠ ʩʲʦʨʲʞʝʥʠʷ 

 

ʇʨʠʣʦʞʝʥʠʝ ʥʘ ɻʅʉʉ ʚ ʛʝʦʜʠʥʘʤʠʢʘʪʘ ï ʨʝʛʠʩʪʨʘʮʠʠʪʝ ʦʪ ʧʦʩʪʦʷʥʥʠʪʝ 
ʩʪʘʥʮʠʠ ʦʧʨʝʜʝʣʷʪ ʠ ʩʣʝʜʷʪ ʛʣʦʙʘʣʥʘʪʘ ʪʝʢʪʦʥʠʢʘ ʥʘ ʧʣʦʯʠʪʝ (ʌʠʛ. 22 ʘ).  

ʄʦʥʠʪʦʨʠʥʛ ʩ ʧʝʨʤʘʥʝʥʪʥʠ ʩʪʘʥʮʠʠ ʫʩʪʘʥʦʚʠ ʠ ʥʘʙʣʶʜʘʚʘ ʩʲʚʨʝʤʝʥʥʠʪʝ 
ʭʦʨʠʟʦʥʪʘʣʥʠ ʠ ʚʝʨʪʠʢʘʣʥʠ ʜʚʠʞʝʥʠʷ ʚ ɽʚʨʦʧʘ (ʌʠʛ. 22 ʙ). 
 

 
 

ʘ) 
 

  

ʙ) 

ʌʠʛ. 22. ʉʣʝʜʝʥʝ ʥʘ ʘ) ʛʣʦʙʘʣʥʘʪʘ ʪʝʢʪʦʥʠʢʘ ʥʘ ʧʣʦʯʠʪʝ  
ʠ ʙ) ʩʲʚʨʝʤʝʥʥʠʪʝ ʭʦʨʠʟʦʥʪʘʣʥʠ ʠ ʚʝʨʪʠʢʘʣʥʠ ʜʚʠʞʝʥʠʷ ʚ ɽʚʨʦʧʘ 
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ʇʦʩʪʦʷʥʥʠ ʠ ʧʝʨʠʦʜʠʯʥʠ ʥʘʙʣʶʜʝʥʠʷ ʩ GPS/ɻʅʉʉ ʩʣʝʜʷʪ ʦʪ 30 ʛʦʜʠʥʠ 
ʩʲʚʨʝʤʝʥʥʠʪʝ ʪʝʢʪʦʥʩʢʠ ʜʚʠʞʝʥʠʷ ʚ ʀʟʪʦʯʥʦʪʦ ʉʨʝʜʠʟʝʤʥʦʤʦʨʠʝ (ʌʠʛ. 23 ʘ), ʟʘ 
ʦʮʝʥʢʘ ʥʘ ʩʝʠʟʤʠʯʥʠʷ ʨʠʩʢ. ʂʠʥʝʤʘʪʠʯʝʥ ʤʦʜʝʣ ʥʘ ʩʲʚʨʝʤʝʥʥʠʪʝ ʪʝʢʪʦʥʩʢʠ 
ʥʘʧʨʝʞʝʥʠʷ ʧʦ ʜʘʥʥʠ ʦʪ 30-ʛʦʜʠʰʥʠʷ ʤʦʥʠʪʦʨʠʥʛ ʦʮʝʥʠ ʩʝʠʟʤʠʯʥʠʷ ʨʠʩʢ ʚ 
ʨʘʡʦʥʘ (ʌʠʛ. 23 ʙ). 

 

  

    ʘ) ʙ) 

ʌʠʛ. 23. ʉʣʝʜʝʥʝ ʥʘ ʪʝʢʪʦʥʩʢʠ ʜʚʠʞʝʥʠʷ ʠ ʩʝʠʟʤʠʯʝʥ ʨʠʩʢ  

 
ʉʲʚʨʝʤʝʥʥʠʪʝ ʧʦʩʪʦʷʥʥʠ ɻʅʉʉ ʧʨʠʝʤʥʠʮʠ c ʯʝʩʪʦʪʠ ʦʪ 1 ʠ 10 Hz ʨʝʛʠʩ-

ʪʨʠʨʘʪ ʪ.ʥ. ĂGPS ʩʝʠʟʤʦʛʨʘʤʠñ (ʌʠʛ. 24 ʘ). ʉʨʘʚʥʝʥʠʝʪʦ ʤʝʞʜʫ ʨʝʛʠʩʪʨʘʮʠʠʪʝ ʥʘ 
ʟʝʤʝʪʨʝʩʝʥʠʷ ʦʪ ʩʝʠʟʤʦʤʝʪʲʨ ʠ ʦʪ ɻʅʉʉ ʨʝʛʠʩʪʨʘʮʠʠ ʥʘ 1 s (ʩʝʢʫʥʜʘ) ʧʦʢʘʟʚʘ 
ʤʥʦʛʦ ʜʦʙʨʦʪʦ ʠʤ ʩʲʚʧʘʜʘʥʝ (ʌʠʛ. 24 ʙ). 

 

  

ʘ) ʙ) 

ʌʠʛ. 24. GPS Ăʩʝʠʟʤʦʛʨʘʤʠñ 
 

ʀʟʩʣʝʜʚʘʥʝʪʦ ʥʘ ʟʝʤʝʪʨʝʩʝʥʠʝʪʦ ʚ ɻʲʨʮʠʷ ʦʪ Aigion, 1995 ʛ., ʩ GPS ʠ InSAR 
ʤʝʪʦʜʲʪ (ʨʘʜʘʨʥʘ ʠʥʪʝʨʬʝʨʦʤʝʪʨʠʷ) (ʌʠʛ. 25 ʘ), ʫʩʪʘʥʦʚʠ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝʪʦ ʠ 
ʛʝʦʤʝʪʨʠʯʥʠʪʝ, ʠ ʜʠʥʘʤʠʯʥʠ ʧʘʨʘʤʝʪʨʠ ʥʘ ʨʘʟʣʦʤʘ, ʘʢʪʠʚʠʨʘʣ ʩʝ ʥʘ ʜʲʥʦʪʦ ʥʘ 
ʂʦʨʠʥʪʩʢʠʷ ʟʘʣʠʚ.  

ɼʘʥʥʠʪʝ, ʨʝʛʠʩʪʨʠʨʘʥʠ ʦʪ ʧʦʩʪʦʷʥʥʠʪʝ ɻʅʉʉ ʩʪʘʥʮʠʠ ʚ ʗʧʦʥʠʷ, ʜʘʜʦʭʘ 
ʚʲʟʤʦʞʥʦʩʪ ʜʘ ʩʝ ʠʟʷʩʥʠ ʬʠʟʠʯʝʩʢʠʷ ʤʝʭʘʥʠʟʲʤ ʥʘ ʛʦʣʷʤʦʪʦ ʟʝʤʝʪʨʝʩʝʥʠʝ ʦʪ 
2011 ʛ. ʠ ʧʨʝʜʠʟʚʠʢʘʥʦʪʦ ʦʪ ʥʝʛʦ ʮʫʥʘʤʠ, ʢʘʪʦ ʭʣʲʟʛʘʥʝʪʦ ʧʦ ʨʘʟʣʦʤʘ ʚ ʝʧʠ-
ʮʝʥʪʨʘʣʥʘʪʘ ʟʦʥʘ ʝ ʜʦʩʪʠʛʥʘʣʦ 30 m (ʌʠʛ. 25 ʙ). 
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ʘ) ʙ) 

ʌʠʛ. 25. ʀʟʩʣʝʜʚʘʥʝ ʥʘ ʧʦʩʣʝʜʠʮʠʪʝ ʦʪ ʟʝʤʝʪʨʝʩʝʥʠʷ ʚ ʘ) ɻʲʨʮʠʷ ʠ ʙ) ʗʧʦʥʠʷ 

 
ʇʨʠ ʘʥʘʣʠʟʘ ʥʘ ʜʘʥʥʠʪʝ ʦʪ 100-ʪʝ ʧʦʩʪʦʷʥʥʠ GPS ʩʪʘʥʮʠʠ ʚ ɻʝʨʤʘʥʠʷ 

ʙʷʭʘ ʨʝʛʠʩʪʨʠʨʘʥʠ ʜʚʠʞʝʥʠʷ ʥʘ ʟʝʤʥʘʪʘ ʢʦʨʘ ʚ ɻʝʨʤʘʥʠʷ, ʧʨʝʜʠʟʚʠʢʘʥʠ ʦʪ 
ʪʨʫʩʦʚʝʪʝ ʦʪ ʟʝʤʝʪʨʝʩʝʥʠʝʪʦ ʚ ʉʫʤʘʪʨʘ ʧʨʝʟ 2004 ʛ. ʜʦ Ñ 2 cm (ʌʠʛ. 26). 

 

 
 

ʌʠʛ. 26. ʈʝʛʠʩʪʨʠʨʘʥʝ ʥʘ ʜʚʠʞʝʥʠʷ ʥʘ ʟʝʤʥʘʪʘ ʢʦʨʘ 

 

GPS ʤʦʥʠʪʦʨʠʥʛ, 1996 ʛ., 1999 ʛ. ʠ 2002 ʛ. ʚ ʶʞʥʦ ʮʝʥʪʨʘʣʥʦ ʏʠʣʠ, ʧʦʟʚʦʣʠ 
ʜʘ ʩʝ ʫʩʪʘʥʦʚʠ ʤʷʩʪʦʪʦ ʠ ʩʢʦʨʦʩʪʪʘ ʥʘ ʧʦʜʧʲʭʚʘʥʝ ʥʘ ʪʝʢʪʦʥʩʢʘʪʘ ʧʣʦʯʘ ʅʘʩʢʘ 
ʧʦʜ ʪʘʟʠ ʥʘ ʶʞʥʘ ɸʤʝʨʠʢʘ (ʌʠʛ. 27).  

ʇʦ ʧʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʙʝʰʝ ʠʟʯʠʩʣʝʥʦ ʥʘʪʨʫʧʘʥʦʪʦ ʪʝʢʪʦʥʩʢʦ ʥʘʧʨʝ-
ʞʝʥʠʝ ʚ ʨʘʡʦʥʘ ʩʣʝʜ ʧʦʩʣʝʜʥʦʪʦ ʩʠʣʥʦ ʟʝʤʝʪʨʝʩʝʥʠʝ ʚ ʨʘʡʦʥʘ ʦʪ 1835 ʛ. ʠ ʙʝʰʝ 
ʥʘʧʨʘʚʝʥʘ ʫʩʧʝʰʥʘ ʧʨʦʛʥʦʟʘ ʥʘ ʢʘʪʘʩʪʨʦʬʘʣʥʦʪʦ ʟʝʤʝʪʨʝʩʝʥʠʝ ʚ ʟʦʥʘʪʘ ʦʪ  
2010 ʛ. ʩ ʤʘʛʥʠʪʫʜ ʄ = 8,9, ʢʦʝʪʦ ʩʧʘʩʠ ʩʪʦʪʠʮʠ ʯʦʚʝʰʢʠ ʞʠʚʦʪʠ. 
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ʌʠʛ. 27. ʇʦʜʧʲʭʚʘʥʝ ʥʘ ʪʝʢʪʦʥʩʢʘʪʘ ʧʣʦʯʘ ʅʘʩʢʘ ʧʦʜ ʪʘʟʠ ʥʘ ʶʞʥʘ ɸʤʝʨʠʢʘ 

 

ʅʘ ʌʠʛ. 28 ʝ ʧʨʝʜʩʪʘʚʝʥʘ ʧʦʩʪʦʷʥʥʘʪʘ ɻʅʉʉ ʩʪʘʥʮʠʷ ĂSOFIñ (ʦʪ ʤʘʡ 1997 ʛ.) 
ʥʘ ʄʝʞʜʫʥʘʨʦʜʥʘʪʘ ʛʝʦʜʠʥʘʤʠʯʥʘ ʩʣʫʞʙʘ (IGS) ʚ ʨʘʡʦʥʘ ʥʘ ʛʨ. ʉʦʬʠʷ, ʯʘʩʪ ʦʪ 
ʉʚʝʪʦʚʥʘʪʘ ʠ ɽʚʨʦʧʝʡʩʢʘʪʘ ʧʝʨʤʘʥʝʥʪʥʠ ɻʅʉʉ ʤʨʝʞʠ, ʫʯʘʩʪʚʘʱʘ ʚ ʛʣʦʙʘʣʥʘʪʘ 
ʤʨʝʞʘ ʟʘ ɻʅʉʉ ʤʦʥʠʪʦʨʠʥʛ. 
 

  

ʌʠʛ. 28. ʇʦʩʪʦʷʥʥʘ ɻʅʉʉ ʩʪʘʥʮʠʷ ĂSOFIñ ʚ ʨʘʡʦʥʘ ʥʘ ʛʨ. ʉʦʬʠʷ  














































































































