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ɻʃɸɺɸ ʇʒʈɺɸ 

  

1. ʆʙʱʠ ʩʚʝʜʝʥʠʷ ʠ ʠʟʫʯʝʥʦʩʪ ʥʘ ʂʶʩʪʝʥʜʠʣʩʢʠʷ ʨʘʡʦʥ 

 

1.1. ʄʝʩʪʦʧʦʣʦʞʝʥʠʝ, ʛʨʘʥʠʮʠ ʠ ʦʙʭʚʘʪ ʥʘ ʠʟʩʣʝʜʚʘʥʝ  

ʆʙʝʢʪ ʥʘ ʠʟʩʣʝʜʚʘʥʝ ʚ ʥʘʩʪʦʷʱʘʪʘ ʜʠʩʝʨʪʘʮʠʷ ʩʘ ʤʠʥʝʨʘʣʥʠʪʝ ʠ ʪʝʨʤʘʣʥʠ ʚʦʜʠ ʩ ʜʲʣʙʦʢʘ 

ʮʠʨʢʫʣʘʮʠʷ, ʢʦʠʪʦ ʩʝ ʨʘʟʢʨʠʚʘʪ ʚ ʨʘʡʦʥʘ ʥʘ ʂʶʩʪʝʥʜʠʣʩʢʘʪʘ ʢʦʪʣʦʚʠʥʘ ʠ ʦʛʨʘʜʥʠʪʝ Ⱬ ʧʣʘʥʠʥʠ. 

ʅʘʡ-ʛʦʣʝʤʠʷʪ ʛʨʘʜ ʚ ʦʙʱʠʥʘʪʘ ʝ ʛʨ. ʂʶʩʪʝʥʜʠʣ, ʢʦʡʪʦ ʝ ʦʙʣʘʩʪʝʥ ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʝʥ ʮʝʥʪʲʨ ʥʘ 

ʆʙʣʘʩʪ ʂʶʩʪʝʥʜʠʣ. ɻʨʘʜʲʪ ʝ ʩʲʱʝʩʪʚʫʚʘʣ ʦʱʝ ʦʪ ʨʠʤʩʢʦ ʚʨʝʤʝ ʠ ʝ ʙʠʣ ʠʟʚʝʩʪʝʥ ʩʲʩ ʩʚʦʠʪʝ 

ʤʠʥʝʨʘʣʥʠ ʠʟʚʦʨʠ. ʊʦʡ ʝ ʨʘʟʧʦʣʦʞʝʥ ʚ ʶʞʥʘʪʘ ʯʘʩʪ ʥʘ ʂʶʩʪʝʥʜʠʣʩʢʘʪʘ ʢʦʪʣʦʚʠʥʘ, ʚ ʧʦʜʥʦʞʠʝʪʦ 

ʥʘ ʧʣʘʥʠʥʘʪʘ ʆʩʦʛʦʚʦ. ʂʦʪʣʦʚʠʥʘʪʘ ʝ ʝʜʥʘ ʦʪ ʛʦʣʝʤʠʪʝ ʚ ʶʞʥʘ ɹʲʣʛʘʨʠʷ, ʢʘʪʦ ʧʣʦʱʪʘ Ⱬ ʝ ʦʢʦʣʦ 

140 -150 km
2
. ʀʤʘ ʬʦʨʤʘ ʥʘ ʥʝʧʨʘʚʠʣʥʘ ʝʣʠʧʩʘ, ʯʠʷʪʦ ʜʲʣʛʘ ʦʩ ʝ ʩ ʦʨʠʝʥʪʘʮʠʷ ʩʝʚʝʨʦʟʘʧʘʜ ï 

ʶʛʦʠʟʪʦʢ ʠ ʜʲʣʞʠʥʘ ʧʨʠʙʣʠʟʠʪʝʣʥʦ 20 km. ʐʠʨʦʯʠʥʘʪʘ Ⱬ ʜʦʩʪʠʛʘ ʜʦ 10 km, ʢʘʪʦ ʥʘʡ-ʚʝʯʝ ʝ ʦʢʦʣʦ 

7 km. ʉʨʝʜʥʘʪʘ ʥʘʜʤʦʨʩʢʘ ʚʠʩʦʯʠʥʘ ʚ ʨʘʡʦʥʘ ʥʘ ʢʦʪʣʦʚʠʥʘʪʘ ʚʘʨʠʨʘ ʚ ʛʦʣʝʤʠ ʛʨʘʥʠʮʠ, ʢʘʪʦ ʩʝ 

ʠʟʤʝʥʷ ʦʪ 460,0 m ʧʨʠ ʩ. ʅʝʚʝʩʪʠʥʦ (ʠʟʪʦʯʥʘʪʘ ʯʘʩʪ) ʜʦ 870,0 m ʧʨʠ ʩ. ɺʨʘʪʮʘ (ʟʘʧʘʜʥʘʪʘ ʯʘʩʪ). 

ʂʶʩʪʝʥʜʠʣʩʢʘʪʘ ʢʦʪʣʦʚʠʥʘ ʝ ʦʛʨʘʜʝʥʘ ʦʪ ʧʦʯʪʠ ʚʩʠʯʢʠ ʩʪʨʘʥʠ ʦʪ ʧʣʘʥʠʥʩʢʠ ʚʝʨʠʛʠ. ʉʘʤʦ ʚ 

ʠʟʪʦʯʥʘʪʘ ʩʠ ʯʘʩʪ ʨʝʣʝʬʲʪ ʝ ʛʣʘʚʥʦ ʭʲʣʤʠʩʪ ʜʦ ʧʦʣʫʧʣʘʥʠʥʩʢʠ. ʅʘʡ-ʚʠʩoʢʘʪʘ ʧʣʘʥʠʥʘ ʚ ʨʘʡʦʥʘ ʝ 

ʆʩʦʛʦʚʩʢʘ ʧʣʘʥʠʥʘ, ʢʦʷʪʦ ʝ ʯʘʩʪ ʦʪ ʆʩʦʛʦʚʩʢʦ ï ɹʝʣʘʩʠʰʢʘʪʘ ʩʠʩʪʝʤʘ. ʉʨʝʜʥʘʪʘ ʚʠʩʦʯʠʥʘ ʥʘ 

ʧʣʘʥʠʥʘʪʘ ʝ ʦʢʦʣo 1500 ï 1600 m. ʅʘʡ-ʚʠʩʦʢʠʷʪ ʚʨʲʭ ʝ ʈʫʝʥ ï 2251,3 m. ʇʣʘʥʠʥʩʢʠʷʪ ʤʘʩʠʚ ʩʝ 

ʩʲʩʪʦʠ ʦʪ ʩʨʘʚʥʠʪʝʣʥʦ ʨʘʚʥʠ ʧʣʘʥʠʥʩʢʠ ʙʠʣʘ ʠ ʭʘʨʘʢʪʝʨʝʥ ʩʪʨʲʤʝʥ ʩʝʚʝʨʝʥ ʫʯʘʩʪʲʢ (ʧʦ ʛʨʘʥʠʮʘʪʘ 

ʩ ʂʶʩʪʝʥʜʠʣʩʢʠʷ ʨʘʟʣʦʤ). ɼʨʫʛʠʪʝ ʦʩʥʦʚʥʠ ʧʣʘʥʠʥʠ, ʢʦʠʪʦ ʦʛʨʘʞʜʘʪ ʂʶʩʪʝʥʜʠʣʩʢʘʪʘ ʢʦʪʣʦʚʠʥʘ, 

ʩʘ ʃʠʩʝʮ ʧʣʘʥʠʥʘ ʦʪ ʟʘʧʘʜ, ʂʦʥʷʚʩʢʘ ʧʣʘʥʠʥʘ ʦʪ ʩʝʚʝʨ, ʘ ʧʦ-ʧʝʨʠʬʝʨʥʘ ʨʦʣʷ ʠʤʘʪ ɿʝʤʝʥʩʢʘ, 

ʄʠʣʝʚʩʢʘ, ʏʫʜʠʥʩʢʘ ʠ ɺʣʘʭʠʥʩʢʘ ʧʣʘʥʠʥʘ. ʅʘʡ-ʛʦʣʷʤʘʪʘ ʦʪʚʦʜʥʠʪʝʣʥʘ ʘʨʪʝʨʠʷ ʚ ʨʘʡʦʥʘ ʝ ʨ. 

ʉʪʨʫʤʘ, ʢʦʷʪʦ ʧʨʝʩʠʯʘ ʮʷʣʘʪʘ ʂʶʩʪʝʥʜʠʣʩʢʘ ʢʦʪʣʦʚʠʥʘ. ʆʪ ʥʘʚʣʠʟʘʥʝʪʦ ʩʠ ʚ ʢʦʪʣʦʚʠʥʘ ʜʦ 

ʥʘʧʫʩʢʘʥʝʪʦ Ⱬ  ʨ. ʉʪʨʫʤʘ ʠʤʘ ʜʲʣʞʠʥʘ ʧʨʠʙʣʠʟʠʪʝʣʥʦ 20 km. ʊʷ ʠʛʨʘʝ ʨʦʣʷ ʥʘ ʚʦʜʦʩʙʦʨ ʥʘ ʨʝʢʠʪʝ 

ʦʪ ʦʛʨʘʜʥʠʪʝ ʧʣʘʥʠʥʠ. ʇʦ-ʛʦʣʝʤʠʪʝ ʨʝʢʠ ʚ ʨʘʡʦʥʘ ʩʘ: ɼʨʘʛʦʚʠʱʠʮʘ, ʉʦʚʦʣʷʥʩʢʘ, ɹʠʩʪʨʠʮʘ, 

ɹʘʥʱʠʮʘ, ʅʦʚʦʩʝʣʩʢʘ, ɹʝʨʩʠʥʩʢʘ, ɽʣʝʰʥʠʮʘ, ʃʠʣʷʯʢʘ ʠ ʜʨ. ɼʝʩʥʠʪʝ ʧʨʠʪʦʮʠ ʥʘ ʨ. ʉʪʨʫʤʘ ʩʘ ʧʦ-

ʛʦʣʝʤʠ ʠ ʚʦʜʦʦʙʠʣʥʠ.   

ʈʘʡʦʥʲʪ ʥʘ ʠʟʩʣʝʜʚʘʥʝ ʝ ʦʧʨʝʜʝʣʝʥ, ʩʣʝʜ ʢʘʪʦ ʩʘ ʫʪʦʯʥʝʥʠ ʚʩʠʯʢʠ ʠʟʚʦʨʠ ʠ ʚʦʜʦʠʟʪʦʯʥʠʮʠ 

ʥʘ ʤʠʥʝʨʘʣʥʘ ʠ ʪʝʨʤʘʣʥʘ ʚʦʜʘ ʚ ʦʙʩʝʛʘ ʥʘ ʂʶʩʪʝʥʜʠʣʩʢʘ ʢʦʪʣʦʚʠʥʘ. ʊʘʢʘ ʙʝʰʝ ʦʧʨʝʜʝʣʝʥ 

ʧʲʨʚʦʥʘʯʘʣʝʥ (ʧʦ-ʛʦʣʷʤ) ʧʝʨʠʤʝʪʲʨ ʥʘ ʠʟʩʣʝʜʚʘʥʝ. ʇʦʩʪʝʧʝʥʥʦ ʦʙʭʚʘʪʲʪ ʙʝʰʝ ʩʪʝʩʥʝʥ ʠ ʩʝ 

ʢʦʥʢʨʝʪʠʟʠʨʘ ʚ ʧʦʢʘʟʘʥʠʪʝ ʥʘ ʬʠʛ. 1.1. ʛʨʘʥʠʮʠ. ʊʦʡ ʜʦʩʪʘʪʲʯʥʦ ʪʦʯʥʦ ʦʙʭʚʘʱʘ ʫʯʘʩʪʲʮʠʪʝ ʥʘ 

ʚʩʠʯʢʠ ʠʟʩʣʝʜʚʘʥʠ ʠʟʭʦʜʠʱʘ, ʙʝʟ ʜʘ ʙʲʜʝ ʧʨʝʢʦʤʝʨʥʦ ʦʙʰʠʨʝʥ.  

ɿʘ ʦʥʘʛʣʝʜʷʚʘʥʝ ʥʘ ʧʨʦʚʝʜʝʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ  ʚ ʥʘʩʪʦʷʱʘʪʘ ʜʠʩʝʨʪʘʮʠʷ ʝ ʩʲʩʪʘʚʝʥʘ ʢʘʨʪʘ ʩ 

ʦʙʭʚʘʪʘ ʠʤ. ʇʦʢʘʟʘʥʠ ʩʘ ʚʩʠʯʢʠ ʧʦ-ʚʘʞʥʠ ʛʝʦʛʨʘʬʩʢʠ ʝʣʝʤʝʥʪʠ, ʢʦʠʪʦ ʠʤʘʪ ʦʪʥʦʰʝʥʠʝ ʢʲʤ ʮʝʣʠʪʝ 

ʥʘ ʜʠʩʝʨʪʘʮʠʷʪʘ. ʂʘʨʪʘʪʘ ʝ ʙʘʟʠʨʘʥʘ ʥʘ ʮʠʬʨʦʚ ʛʝʦʛʨʘʬʩʢʠ ʤʦʜʝʣ, ʨʘʟʨʘʙʦʪʝʥ ʚ ɻʀʉ ʩʨʝʜʘ.  
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ʌʠʛ.1.1. ʆʙʟʦʨʥʘ ʢʘʨʪʘ ʩ ʦʙʭʚʘʪʘ ʠ ʨʘʡʦʥʘ, ʢʦʡʪʦ ʝ ʧʨʝʜʤʝʪ ʥʘ ʠʟʩʣʝʜʚʘʥʝ 
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1.2. ʀʟʫʯʝʥʦʩʪ ʥʘ ʜʦʩʝʛʘʰʥʠʪʝ ʧʨʦʫʯʚʘʥʠʷ ʚ ʨʘʡʦʥʘ ʥʘ ʠʟʩʣʝʜʚʘʥʝ 

 

1.2.1. ɻʝʦʣʦʞʢʘ, ʪʝʢʪʦʥʩʢʘ ʠ ʭʠʜʨʦʛʝʦʣʦʞʢʘ ʠʟʫʯʝʥʦʩʪ 

ʄʠʥʝʨʘʣʥʠʪʝ ʠʟʚʦʨʠ ʧʨʠ ʂʶʩʪʝʥʜʠʣ ʩʘ ʠʟʚʝʩʪʥʠ ʦʱʝ ʦʪ ʚʨʝʤʝʥʘʪʘ ʥʘ ʪʨʘʢʠʪʝ, ʛʲʨʮʠʪʝ ʠ 

ʨʠʤʣʷʥʠʪʝ ʠ ʦʱʝ ʦʪʪʦʛʘʚʘ ʪʦʧʣʠʪʝ ʤʠʥʝʨʘʣʥʠ ʚʦʜʠ ʩʘ ʙʠʣʠ ʠʟʧʦʣʟʚʘʥʠ ʦʪ ʥʘʩʝʣʝʥʠʝʪʦ. ɿʘ ʪʦʚʘ 

ʩʚʠʜʝʪʝʣʩʪʚʘʪ ʠ ʦʩʪʘʥʢʠʪʝ ʦʪ ʨʠʤʩʢʦ ʚʨʝʤʝ ʥʘ ʙʘʥʠ ʚ ʛʨ. ʂʶʩʪʝʥʜʠʣ, ʢʦʡʪʦ ʥeʩʣʫʯʘʡʥʦ ʚ ʤʠʥʘʣʦʪʦ 

ʝ ʥʦʩʠʣ ʠʤʝʥʘ ʢʘʪʦ: Ăʂʦʥʩʪʘʥʪʠʥʦʚʘ ʙʘʥʷñ; Ăɹʘʥʷñ ʠ Ăʇʘʫʪʘʣʠʷñ. ʉʧʦʨʝʜ ʥʷʢʦʠ ʠʟʩʣʝʜʦʚʘʪʝʣʠ 

ʥʘʠʤʝʥʦʚʘʥʠʝʪʦ ʇʘʫʪʘʣʠʷ ʦʟʥʘʯʘʚʘ Ăʠʟʚʦʨʝʥ ʛʨʘʜ", Ăʙʣʠʢʘʱʠ ʠʟʚʦʨʠ" ʠ ʩʝ ʩʚʲʨʟʚʘ ʩ ʪʦʧʣʠʪʝ 

ʤʠʥʝʨʘʣʥʠ ʠʟʚʦʨʠ, ʢʦʠʪʦ ʩʘ ʙʠʣʠ ʧʲʨʚʦʧʨʠʯʠʥʘʪʘ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʪʨʘʢʠʡʩʢʦ ʩʝʣʠʱʝ ʠ 

ʧʨʝʚʨʲʱʘʥʝʪʦ ʤʫ ʚ ʛʨʘʜ ʧʨʝʟ ʨʠʤʩʢʘʪʘ ʝʧʦʭʘ. ʊʦʚʘ ʩʚʠʜʝʪʝʣʩʪʚʘ, ʯʝ ʤʠʥʝʨʘʣʥʠʪʝ ʠʟʚʦʨʠ ʥʘ 

ʜʥʝʰʥʠʷ ʛʨʘʜ ʂʶʩʪʝʥʜʠʣ, ʢʦʡʪʦ ʠʤʘ ʠʩʪʦʨʠʷ ʥʘ ʧʦʚʝʯʝ ʦʪ 8 ʭʠʣ. ʛʦʜʠʥʠ, ʩʘ ʩʲʱʝʩʪʚʫʚʘʣʠ ʠ 

ʠʟʧʦʣʟʚʘʥʠ ʦʪ ʘʥʪʠʯʥʠ ʚʨʝʤʝʥʘ.  

ʈʘʡʦʥʲʪ ʥʘ ʂʶʩʪʝʥʜʠʣʩʢʘʪʘ ʢʦʪʣʦʚʠʥʘ ʠ ʦʛʨʘʜʥʠʪʝ ʧʣʘʥʠʥʠ ʠʤʘ ʜʦʙʨʘ ʠʟʫʯʝʥʦʩʪ ʚ ʛʝʦʣʦʛʦ 

ï ʪʝʢʪʦʥʩʢʦ ʦʪʥʦʰʝʥʠʝ ʠ ʤʘʣʢʦ ʧʦ-ʩʣʘʙʘ ʚ ʭʠʜʨʦʛʝʦʣʦʞʢʦ. ʈʝʜʠʮʘ ʩʘ ʘʚʪʦʨʠʪʝ, ʢʦʠʪʦ ʩʘ ʠʟʫʯʘʚʘʣʠ 

ʠ ʜʘʣʠ ʩʚʝʜʝʥʠʷ ʚ ʪʝʟʠ ʤʝʩʪʘ. ɺ ʠʩʪʦʨʠʯʝʩʢʠ ʢʦʥʪʝʢʩʪ ʧʲʨʚʠ ʠ ʥʘʯʘʣʥʠ ʩʚʝʜʝʥʠʷ ʟʘ ʛʝʦʣʦʛʠʷʪʘ ʠ 

ʦʙʱʠʷ ʭʘʨʘʢʪʝʨ ʥʘ ʚʦʜʠʪʝ ʩʘ ʜʘʜʝʥʠ ʚ ʤʘʨʰʨʫʪʥʠʪʝ ʟʘʧʠʩʢʠ ʥʘ ʧʲʨʚʠʪʝ ʝʚʨʦʧʝʡʩʢʠ ʠʟʩʣʝʜʦʚʘʪʝʣʠ 

ʧʦ ʪʝʟʠ ʟʝʤʠ, ʦʱʝ ʢʦʛʘʪʦ ʥʝʦʩʚʦʙʦʜʝʥʘ ɹʲʣʛʘʨʠʷ ʝ ʙʠʣʘ ʚ ʧʨʝʜʝʣʠʪʝ ʥʘ ʆʪʦʤʘʥʩʢʘʪʘ ʠʤʧʝʨʠʷ - 

Bou® (1840), Viquesnel (1842, 1868) ʠ Hochstetter (1872). ʇʦ-ʢʲʩʥʦ, ʧʨʠʟʥʘʪʠʷʪ ʟʘ ʥʘʰ ʧʲʨʚʠ 

ʙʲʣʛʘʨʩʢʠ ʛʝʦʣʦʛ - ɻʝʦʨʛʠ ɿʣʘʪʘʨʩʢʠ (1854-1909), ʧʨʝʜʧʨʠʝʤʘ ʧʨʝʟ 1883ʛ. ʛʝʦʣʦʞʢʘ ʝʢʩʢʫʨʟʠʷ ʚ 

ʖʛʦʟʘʧʘʜʥʘ ɹʲʣʛʘʨʠʷ. ʇʨʝʟ ʛʦʜʠʥʠ ʩʲʱʦ ʜʘʚʘʪ ʩʚʦʷ ʧʨʠʥʦʩ ʠ ʛʝʦʣʦʟʠ ʢʘʪʦ: ɻ. ɹʦʥʯʝʚ (1909, 1917, 

1934), ʂʦʩʪʘʜʠʥʦʚ ʠ ʂʦʝʥ (1941), ʂʘʤʝʥʦʚ (1942), ʁʦʚʯʝʚ (1960), ɿʘʛʦʨʯʝʚ (1966), ɺʘʮʝʚ ʠ ɹʦʥʝʚ 

(1994), ɹʘʢʘʣʦʚ ʠ ɾʝʣʝʚ (1980, 1996), ɺʘʮʝʚ (2003), ɺʘʥʛʝʣʦʚ (2004), ʄʠʣʦʚʘʥʦʚ ʠ ʍʨʠʩʯʝʚ ʨʝʜ. 

(2006), ɾʝʣʝʚ ʠ ʜʨ. ʨʝʜ. (2008) ʠ ʜʨ. 

ɺ ʮʷʣʦʩʪʥʠʷ ʩʠ ʚʠʜ ʠʟʩʣʝʜʚʘʥʠʷʪʘ ʥʘ ɼʦʙʨʝʚ (1907) ʩʘ ʧʲʨʚʠʪʝ ʦʙʩʪʦʡʥʠ ʢʘʯʝʩʪʚʝʥʠ ʠ 

ʢʦʣʠʯʝʩʪʚʝʥʠ ʭʠʤʠʯʥʠ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘ ʩʲʩʪʘʚʘ ʥʘ ʂʶʩʪʝʥʜʠʣʩʢʠʪʝ ʪʝʨʤʦʤʠʥʝʨʘʣʥʠ ʚʦʜʠ. ɿʘ 

ʚʩʝʢʠ ʦʪ ʠʟʩʣʝʜʚʘʥʠʪʝ ʠʟʚʦʨʠ ʘʚʪʦʨʲʪ ʜʘʚʘ ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥʠʝ ʥʘ ʥʝʛʦʚʠʷ ʢʘʧʪʘʞ, ʜʝʙʠʪ, 

ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʚʨʝʤʝ ʥʘ ʠʟʤʝʨʚʘʥʝ, ʢʘʢʪʦ ʠ ʢʘʯʝʩʪʚʝʥʠ ʦʧʨʝʜʝʣʝʥʠʷ. ʀʟʚʦʨʠʪʝ ʩʘ ʢʘʧʪʠʨʘʥʠ ʧʨʝʟ 

1910 ʛ. ʠ ʚʦʜʠʪʝ ʠʤ ʩʘ ʠʟʧʦʣʟʚʘʥʠ ʚ ʪʨʠ ʙʘʥʠ. ɻ. ɹʦʥʯʝʚ (1939) ʧʨʘʚʠ ʣʠʯʥʦ ʧʨʦʫʯʚʘʥʝ ʥʘ 

ʟʥʘʯʠʪʝʣʥʘ ʯʘʩʪ ʦʪ ʠʟʚʦʨʠʪʝ ʚ ɹʲʣʛʘʨʠʷ. ɿʘ ʂʶʩʪʝʥʜʠʣʩʢʠʪʝ ʠʟʚʦʨʠ ʪʦʡ ʩʧʦʤʝʥʘʚʘ, ʯʝ ʩʘ ʙʠʣʠ 40 

ʥʘ ʙʨʦʡ, ʢʘʧʪʠʨʘʥʠ ʩʘ ʠ ʩʝʛʘ ʩʘ 11 (ʢʲʤ 1939), ʠʤʘʪ ʦʙʱ ʜʝʙʠʪ 1838 l/min (30,6 /s)  ʠ ʪʝʤʧʝʨʘʪʫʨʠ 

ʦʪ 65Á ʜʦ 75,5Á ɺ ʩʚʦʷ ʦʙʦʙʱʘʚʘʱ ʪʨʫʜ ʟʘ ʤʠʥʝʨʘʣʥʠʪʝ ʠʟʚʦʨʠ ʚ ɹʲʣʛʘʨʠʷ ɸʟʤʘʥʦʚ (1940) ʧʦʩʪʘʚʷ 

ʦʩʥʦʚʠʪʝ ʥʘ ʥʦʚʦ ʢʣʘʩʠʬʠʮʠʨʘʥʝ ʥʘ ʜʘʜʝʥʘ ʚʦʜʘ ʢʘʪʦ ʤʠʥʝʨʘʣʥʘ ʠ ʪʝʨʤʘʣʥʘ, ʢʘʪʦ ʩʲʱʦ ʦʧʠʩʚʘ ʠ 

ʜʘʚʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʠʟʚʦʨʠʪʝ ʚ ʨʘʡʦʥʘ. 

ʇʝʨʠʦʜʲʪ ʥʘ 50-ʪʝ ʠ 60-ʪʝ ʛʦʜʠʥʠ ʥʘ 20 ʚʝʢ ʩʝ ʙʝʣʝʞʠ ʦʪ ʧʨʦʚʝʞʜʘʥʝʪʦ ʥʘ ʥʦʚʠ ʠʟʩʣʝʜʚʘʥʠʷ 

ʚʲʨʭʫ ʭʠʤʠʯʝʩʢʠʷ ʩʲʩʪʘʚ ʥʘ ʤʠʥʝʨʘʣʥʠʪʝ ʚʦʜʠ ʫ ʥʘʩ. ʂʫʩʠʪʘʩʝʚʘ ʠ ʄʝʣʘʤʝʜ (1958) ʦʙʦʙʱʘʚʘʪ 

ʪʨʫʜʘ ʥʘ ʧʨʦʫʯʝʥʠʪʝ ʦʪ ʪʷʭ 121 ʤʠʥʝʨʘʣʥʠ ʠʟʚʦʨʘ, ʦʪ ʢʦʠʪʦ 54 ʩʘ ʠʟʩʣʝʜʚʘʥʠ ʟʘ ʧʲʨʚʠ ʧʲʪ. ʇʝʪʨʦʚ 

ʠ ʄʘʨʪʠʥʦʚ (1962) ʦʙʦʙʱʘʚʘʪ ʭʠʜʨʦʛʝʦʣʦʞʢʠʪʝ ʧʨʦʫʯʚʘʥʠʷ ʥʘ ʥʘʭʦʜʠʱʘʪʘ ʥʘ ʪʝʨʤʘʣʥʠ ʚʦʜʠ ʚ 

ʖʞʥʘ ɹʲʣʛʘʨʠʷ, ʧʨʦʚʝʜʝʥʠ ʚ ʧʝʨʠʦʜʘ 1954 ʛ. ï 1962 ʛ. ʛʣʘʚʥʦ ʦʪ Ăɺʦʜʦʢʘʥʘʣʧʨʦʝʢʪò. ʑʝʨʝʚ 

(1964) ʚ ʩʚʦʷ ʦʙʦʙʱʠʪʝʣʝʥ ʪʨʫʜ ʟʘ ʤʠʥʝʨʘʣʥʠʪʝ ʚʦʜʠ ʚ ɹʲʣʛʘʨʠʷ ʩʲʱʦ ʢʦʤʝʥʪʠʨʘ 

ʪʝʨʤʦʤʠʥʝʨʘʣʥʦʪʦ ʥʘʭʦʜʠʱʝ ʧʨʠ ʛʨ. ʂʶʩʪʝʥʜʠʣ ʠ ʦʧʠʩʚʘ ʠʟʚʦʨʠʪʝ ʧʨʠ ʩ. ʅʝʚʝʩʪʠʥʦ (ɹʘʨʠʱʝʪʦ) ʠ 

ʩ. ʏʝʪʠʨʮʠ (ʊʦʧʠʣʘʪʘ). ʇʝʪʨʦʚ ʠ ʜʨ. (1970), ʂʨʲʩʪʝʚ (1972), ʉʝʛʤʝʥʩʢʠ ʠ ɼʦʙʨʠʷʥʦʚ (1973), 

ɹʦʞʠʣʦʚ (1994), ʁʦʪʦʚ (1998), ɻʲʣʲʙʦʚ (2009), ʇʝʥʯʝʚ (2011) ʜʦʧʲʣʚʘʪ ʩ ʘʢʪʫʘʣʥʠ ʠʟʩʣʝʜʚʘʥʠʷ 

ʂʶʩʪʝʥʜʠʣʩʢʠʷ ʨʘʡʦʥ 

http://bg.wikipedia.org/wiki/%D0%9C%D0%B8%D0%BD%D0%B5%D1%80%D0%B0%D0%BB%D0%B5%D0%BD_%D0%B8%D0%B7%D0%B2%D0%BE%D1%80


 

ʄʀʅʅʆ - ɻɽʆʃʆɾʂʀ ʋʅʀɺɽʈʉʀʊɽʊ ñʉɺ. ʀɺɸʅ ʈʀʃʉʂʀò 
 

ʍʀɼʈʆɻɽʆʃʆɾʂʆ ʂʆʅʎɽʇʊʋɸʃʅʆ ʄʆɼɽʃʀʈɸʅɽ ɺ ɻʀʉ ʉʈɽɼɸ ʅɸ ʅɸʍʆɼʀʑɸ ʅɸ 

ʊɽʈʄʆʄʀʅɽʈɸʃʅɸ ɺʆɼɸ ɺ ʈɸʁʆʅɸ ʅɸ ʂʖʉʊɽʅɼʀʃʉʂɸʊɸ ʂʆʊʃʆɺʀʅɸ 

5 

 

ɻʃɸɺɸ ɺʊʆʈɸ 

 

2. ʈʝʛʠʦʥʘʣʥʠ ʛʝʦʣʦʞʢʠ, ʪʝʢʪʦʥʩʢʠ ʠ ʭʠʜʨʦʛʝʦʣʦʞʢʠ ʫʩʣʦʚʠʷ ʚ ʨʘʡʦʥʘ ʥʘ 

ʠʟʩʣʝʜʚʘʥʝ  

 

2.1. ɻʝʦʣʦʞʢʠ ʫʩʣʦʚʠʷ ʥʘ ʨʘʡʦʥʘ 

ʃʠʪʦʣʦʞʢʠʷʪ ʩʧʠʩʲʢ ʦʪ ʩʣʦʠʩʪʠ ʠ ʥʝʩʣʦʠʩʪʠ ʬʦʨʤʘʮʠʠ, ʢʦʠʪʦ ʩʝ ʨʘʟʢʨʠʚʘʪ ʚ ʨʘʡoʥʘ ʥʘ 

ʠʟʩʣʝʜʚʘʥʝ, ʝ ʤʥʦʛʦ ʧʲʩʪʲʨ ʠ ʨʘʟʥʦʦʙʨʘʟʝʥ (ʬʠʛ. ˉ2.1). ʊʦʚʘ ʩʝ ʜʲʣʞʠ ʠ ʥʘ ʟʥʘʯʠʤʠʪʝ ʪʝʢʪʦʥʩʢʠ 

ʜʚʠʞʝʥʠʷ ʠ ʩʣʦʞʥʠ ʩʪʨʫʢʪʫʨʠ, ʢʦʠʪʦ ʜʦʧʨʠʥʘʩʷʪ ʟʘ ʧʲʩʪʨʘʪʘ ʛʝʦʣʦʞʢʘ ʩʨʝʜʘ. ʀʟʩʣʝʜʚʘʥʠʷʪ ʨʘʡʦʥ 

ʦʙʭʚʘʱʘ ʧʣʦʱʠ ʤʥʦʛʦ ʨʘʟʣʠʯʥʠ ʧʦ ʩʚʦʷ ʥʘʯʠʥ ʥʘ ʬʦʨʤʠʨʘʥʝ ʠ ʛʝʥʝʟʠʩ. ʈʘʟʣʠʯʘʚʘʪ ʩʝ ʜʦʙʨʝ 

ʦʙʦʩʦʙʝʥʘʪʘ ʂʶʩʪʝʥʜʠʣʩʢʘ ʢʦʪʣʦʚʠʥʘ, ʢʦʷʪʦ ʝ ʟʘʧʲʣʥʝʥʘ ʩʲʩ ʩʲʚʨʝʤʝʥʥʠ ʢʚʘʪʝʨʥʝʨʥʠ ʦʪʣʦʞʝʥʠʷ, 

ʢʦʠʪʦ ʚ ʜʲʣʙʦʯʠʥʘ ʧʨʝʤʠʥʘʚʘʪ ʚ ʥʝʦʛʝʥʩʢʠ ʠ ʧʘʣʝʦʛʝʥʩʢʠ ʤʘʪʝʨʠʘʣʠ. ʉʲʱʠʪʝ ʥʝʦʟʦʡʩʢʠ 

ʤʘʪʝʨʠʘʣʠ ʩʘ ʰʠʨʦʢʦ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠ ʚ ʜʲʣʙʦʢʠʪʝ ʛʨʘʙʝʥʦʚʠ ʩʪʨʫʢʪʫʨʠ ʶʛʦʠʟʪʦʯʥʦ ʠ 

ʩʝʚʝʨʦʠʟʪʦʯʥʦ ʦʪ ʢʦʪʣʦʚʠʥʘʪʘ. ɺ ʩʝʚʝʨʥʘʪʘ ʯʘʩʪ ʥʘ ʨʘʡʦʥʘ, ʧʦʧʘʜʘʱ ʚ ʂʨʘʠʱʠʜʥʘʪʘ ʟʦʥʘ, ʩʘ 

ʦʪʣʦʞʝʥʠ ʜʝʙʝʣʠ ʩʝʜʠʤʝʥʪʥʠ ʧʣʘʩʪʦʚʝ ʛʣʘʚʥʦ ʦʪ ʪʨʠʘʩʢʠ ʠ ʢʨʝʜʥʠ ʤʘʪʝʨʠʘʣʠ. ɺ ʩʝʚʝʨʦʟʘʧʘʜʥʘʪʘ 

ʠ ʶʛʦʟʘʧʘʜʥʘʪʘ ʯʘʩʪ ʩʝ ʩʨʝʱʘʪ ʦʩʥʦʚʥʦ ʠʥʪʨʫʟʠʚʥʠ ʩʢʘʣʠ, ʢʦʠʪʦ ʩʘ ʙʠʣʠ ʧʦʜʣʦʞʝʥʠ ʥʘ 

ʤʝʪʘʤʦʨʬʠʟʲʤ ʚ ʨʘʟʣʠʯʥʘ ʩʪʝʧʝʥ. ʊʝ ʠʟʛʨʘʞʜʘʪ ʠʟʮʷʣʦ ʃʠʩʝʮ ʧʣʘʥʠʥʘ ʠ ʛʦʣʷʤʘ ʯʘʩʪ ʦʪ ʆʩʦʛʦʚʩʢʘ 

ʧʣʘʥʠʥʘ. ɺʲʟʨʘʩʪʪʘ ʥʘ ʛʝʦʣʦʞʢʠʪʝ ʬʦʨʤʘʮʠʠ ʩʲʱʦ ʝ ʤʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʥʘ, ʢʘʪʦ ʥʘ ʪʝʨʝʥʘ ʩʝ 

ʨʘʟʢʨʠʚʘʪ ʩʢʘʣʠ, ʜʘʪʠʨʘʥʠ ʢʘʪʦ ʧʨʦʪʝʨʦʟʦʡʩʢʠ ʜʦ ʢʚʘʪʝʨʥʝʨʥʠ ʦʙʨʘʟʫʚʘʥʠʷ ʠ ʩʲʚʨʝʤʝʥʥʠ 

ʦʪʣʦʞʝʥʠʷ.  

2.2.ʊʝʢʪʦʥʩʢʠ ʫʩʣʦʚʠʷ ʥʘ ʨʘʡʦʥʘ 

ʊʝʢʪʦʥʩʢʠʪʝ ʫʩʣʦʚʠʷ ʥʘ ʢʦʪʣʦʚʠʥʘʪʘ ʩʘ ʧʨʷʢʦ ʩʚʲʨʟʘʥʘ ʩ ʪ.ʥʘʨ. ʂʨʘʠʱʠʜʠ, ʦʪ ʢʦʷʪʦ ʪʷ ʝ 

ʯʘʩʪ. ɿʘ ʠʟʷʩʥʷʚʘʥʝ ʥʘ ʩʣʦʞʥʠʷ ʪʝʢʪʦʥʩʢʠ ʩʪʨʦʝʞ ʥʘ ʂʨʘʠʱʠʜʠʪʝ ʩʘ ʩʝ ʧʨʝʧʣʠʪʘʣʠ, 

ʧʨʦʪʠʚʦʧʦʩʪʘʚʷʣʠ ʠ ʜʦʧʲʣʚʘʣʠ ʤʥʦʛʦ ʨʘʟʣʠʯʥʠ ʤʥʝʥʠʷ ʠ ʚʲʟʛʣʝʜʠ ʥʘ ʥʘʰʠ ʛʝʦʣʦʟʠ ʪʝʢʪʦʥʠʮʠ 

ʦʱʝ ʦʪ 30-ʪʝ ʛʦʜʠʥʠ ʥʘ 20 ʚʝʢ. ʇʲʨʚʠʪʝ ʧʦ-ʦʩʥʦʚʥʠ ʨʝʛʠʦʥʘʣʥʠ ʛʝʦʣʦʞʢʠ ʧʨʦʫʯʚʘʥʠʷ ʚ 

ʂʨʘʠʱʠʜʠʪʝ ʩʘ ʥʘ ɼʠʤʠʪʨʦʚ (1931), ɹʝʨʝʛʦʚ (1935), ʉʪʝʬʘʥʦʚ ʠ ɼʠʤʠʪʨʦʚ (1936), ɹʦʥʯʝʚ (1936, 

1937). ʊʝ ʦʧʨʝʜʝʣʷʪ ʨʝʛʠʦʥʘʣʥʘʪʘ ʪʝʢʪʦʥʠʢʘ ʚ ʨʘʡʦʥʘ ʢʘʪʦ Ăʚʠʩʦʢʦʩʪʠʣʥʘò ʠ ʘʣʧʠʥʦʠʜʥʘ, ʩ 

ʠʟʨʘʟʝʥʘ ʠʟʪʦʯʥʘ ʚʝʨʛʝʥʮʠʷ. ɺʧʦʩʣʝʜʩʪʚʠʝ, ʚ ʢʨʘʷ ʥʘ 60-ʪʝ ʛʦʜʠʥʠ ʥʘ 20 ʚʝʢ ʚ ʥʘʫʯʝʥ ʩʧʦʨ, 

ʧʨʦʪʠʚʦʧʦʩʪʘʚʷʥʝ ʠ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ ʩ ʗʨʘʥʦʚ (1960ʘ), ɹʦʥʯʝʚ ʜʝʬʠʥʠʨʘ ʄʦʨʘʚʩʢʦ-ʉʪʨʫʤʩʢʠ ʠʣʠ 

ʂʨʘʠʱʠʜʝʥ ʣʠʥʝʘʤʝʥʪ (ɹʦʥʯʝʚ 1958). ɸʚʪʦʨʲʪ ʩʭʚʘʱʘ ʣʠʥʝʘʤʝʥʪʘ ʢʘʪʦ ʪʝʢʪʦʥʩʢʠ ʩʥʦʧ, ʚ ʩʪʨʘʥʠ 

ʦʪ ʢʦʡʪʦ ʨʘʟʣʦʤʥʠʪʝ ʩʪʨʫʢʪʫʨʠ ʧʦʩʪʝʧʝʥʥʦ ʟʘʪʠʭʚʘʪ. ʇʨʠʝʤʘ ʩʝ, ʯʝ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʂʨʘʠʱʠʜʠʪʝ 

ʟʘʧʦʯʚʘ ʦʪ ʥʘʯʘʣʦʪʦ ʥʘ ʤʝʟʦʟʦʷ ʩ ʬʘʟʠ ʥʘ ʨʘʟʢʲʩʚʘʥʝ ʥʘ ʨʘʟʣʠʯʥʠ ʯʘʩʪʠ ʦʪ ʟʦʥʘʪʘ ʧʨʝʟ ʪʠʪʦʥʘ, 

ʢʨʝʜʘʪʘ, ʧʘʣʝʦʛʝʥʘ ʠ ʥʝʦʛʝʥʘ, ʢʘʪʦ ʩʝ ʦʪʙʝʣʷʟʚʘ ʤʠʛʨʘʮʠʷ ʥʘ ʨʦʚʦʦʙʨʘʟʫʚʘʥʝʪʦ ʥʘ ʶʛ (Bonļev 

1958).   

ʗʨʘʥʦʚ (1960ʘ) ʧʨʝʜʣʘʛʘ ʦʙʷʩʥʝʥʠʷ ʟʘ ʪʝʢʪʦʥʩʢʘʪʘ ʝʚʦʣʶʮʠʷ ʥʘ ʂʨʘʠʱʝʪʦ. ʊʝʟʠ ʦʙʷʩʥʝʥʠʷ 

ʩʝ ʨʘʟʣʠʯʘʚʘʪ ʦʪ ʩʭʚʘʱʘʥʠʷʪʘ ʥʘ ɹʦʥʯʝʚ ʜʦ ʪʦʟʠ ʤʦʤʝʥʪ. ʊʘʢʘ ʗʨʘʥʦʚ (1960ʘ) ʧʨʠʟʥʘʚʘ ʟʘ 

ʠʟʢʣʶʯʠʪʝʣʥʦ ʩʣʦʞʥʘʪʘ ʪʝʢʪʦʥʠʢʘ ʥʘ ʂʨʘʠʱʠʜʠʪʝ, ʟʘ ʢʦʷʪʦ ʩʲʱʝʩʪʚʫʚʘʪ ʧʘʨʘʣʝʣʥʠ ʠ ʨʘʟʣʠʯʥʠ 

ʩʭʚʘʱʘʥʠʷ ʠ ʛʠ ʧʨʠʝʤʘ ʢʘʪʦ ʬʨʘʛʤʝʥʪ ʦʪ ʪʨʠʘʩʢʦ-ʶʨʩʢʘʪʘ ʆʢʦʣʦʨʦʜʦʧʩʢʘ ʟʦʥʘ. ɿʘ ʥʝʛʦ ʥʘʡ-ʚʘʞʥʠ 

ʩʘ ʪ. ʥʘʨ. ʨʘʟʣʦʤʠ ʩ ɽʛʝʡʩʢʘ ʤʝʨʠʜʠʦʥʘʣʥʘ ʦʨʠʝʥʪʘʮʠʷ. ʀʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʛʦʨʥʦʘʣʧʠʡʩʢʠʪʝ 

ʨʘʟʣʦʤʥʠ ʩʪʨʫʢʪʫʨʠ ʚ ʦʙʣʘʩʪʪʘ, ʢʦʠʪʦ ʘʚʪʦʨʲʪ ʦʙʝʜʠʥʷʚʘ ʚ ʪʨʠ ʛʣʘʚʥʠ ʛʨʫʧʠ: 

1. ʉʘʩʦ-ʊʦʨʘʥʠʯʢʘ (ʂʨʘʠʱʠʜʥʦ-ʇʦʣʝʪʠʥʩʢʘ) ʩʠʩʪʝʤʘ, ʩ ʧʦʩʦʢʘ 120-150Á 

2. ʉʪʨʫʤʩʢʘ ʩʠʩʪʝʤʘ, ʩ ʧʦʩʦʢʘ 150-170Á ʜʦ 180Á 

3. ʂʶʩʪʝʥʜʠʣʩʢʘ (ʥʘʧʨʝʯʥʘ) ʩʠʩʪʝʤʘ, ʩ ʧʦʩʦʢʘ 30-70Á ʜʦ 90-100Á 



 

ʄʀʅʅʆ - ɻɽʆʃʆɾʂʀ ʋʅʀɺɽʈʉʀʊɽʊ ñʉɺ. ʀɺɸʅ ʈʀʃʉʂʀò 
 

ʍʀɼʈʆɻɽʆʃʆɾʂʆ ʂʆʅʎɽʇʊʋɸʃʅʆ ʄʆɼɽʃʀʈɸʅɽ ɺ ɻʀʉ ʉʈɽɼɸ ʅɸ ʅɸʍʆɼʀʑɸ ʅɸ 

ʊɽʈʄʆʄʀʅɽʈɸʃʅɸ ɺʆɼɸ ɺ ʈɸʁʆʅɸ ʅɸ ʂʖʉʊɽʅɼʀʃʉʂɸʊɸ ʂʆʊʃʆɺʀʅɸ 

6 

 

 

ɿʘʛʦʨʯʝʚ (1984ʘ, 1984ʙ), ʧʨʠ ʨʘʟʛʣʝʞʜʘʥʝʪʦ ʥʘ ʜʦʘʣʧʠʡʩʢʠʷ ʩʪʨʦʝʞ ʚ ʖʛʦʟʘʧʘʜʥʘ ɹʲʣʛʘʨʠʷ 

ʠ ʨʦʣʷʪʘ ʥʘ ʥʘʚʣʘʯʥʘʪʘ ʪʝʢʪʦʥʠʢʘ ʚ ʘʣʧʠʡʩʢʠʷ ʩʪʨʦʝʞ ʥʘ ʂʨʘʠʱʠʜʠʪʝ, ʦʪʜʝʣʷ ʠ ʚʲʚʝʞʜʘ ʜʚʝ 

ʩʪʨʫʢʪʫʨʥʠ ʝʜʠʥʠʮʠ ʠʣʠ ʟʦʥʠ: ʟʘʧʘʜʥʘ ï ʇʝʥʢʴʦʚʩʢʦ-ɽʣʝʰʥʠʰʢʘ, ʥʘʨʝʯʝʥʘ ʄʦʨʘʚʠʢʫʤ ʠ ʠʟʪʦʯʥʘ 

ï ʊʨʲʥʩʢʦ-ɺʣʘʭʠʥʩʢʘ, ʥʘʨʝʯʝʥʘ ʉʪʨʫʤʠʢʫʤ. ʀʟʩʣʝʜʚʘʥʠʷʪʘ ʥʘ ʘʚʪʦʨʘ ʩʘ ʥʝʦʩʧʦʨʠʤ ʧʨʠʥʦʩ ʚ 

ʭʠʧʦʪʝʟʠʪʝ ʟʘ ʜʦʘʣʧʠʡʩʢʦʪʦ ʠ ʘʣʧʠʡʩʢʦ ʨʘʟʚʠʪʠʝ ʥʘ ʂʨʘʠʱʠʜʠʪʝ ʠ ʚ ʯʘʩʪʥʦʩʪ ʥʘ ʂʶʩʪʝʥʜʠʣʩʢʘʪʘ 

ʢʦʪʣʦʚʠʥʘ ʠ ʥʝʡʥʘʪʘ ʦʛʨʘʜʥʘ ʨʘʤʢʘ. 

ʅʘʡ-ʚʘʞʥʘ ʨʦʣʷ ʟʘ ʦʬʦʨʤʷʥʝʪʦ ʥʘ ʂʶʩʪʝʥʜʠʣʩʢʘʪʘ ʢʦʪʣʦʚʠʥʘ ʠ ʥʝʡʥʘʪʘ ʦʛʨʘʜʥʘ ʨʘʤʢʘ 

ʠʛʨʘʝ ʢʲʩʥʦ ʘʣʧʠʡʩʢʘʪʘ ʠ ʥʝʦ-ʪʝʢʪʦʥʠʢʘʪʘ ʘʢʪʠʚʥʦʩʪ. ɺ ʦʙʣʘʩʪʪʘ, ʪʘʟʠ ʪʝʢʪʦʥʠʢʘ ʩʝ ʧʨʦʷʚʷʚʘ ʩ 

ʨʘʟʣʦʤʥʦ-ʙʣʦʢʦʚ ʭʘʨʘʢʪʝʨ, ʢʘʪʦ ʩʝ ʨʘʟʚʠʚʘʪ ʛʣʘʚʥʦ ʨʘʟʣʦʤʠʪʝ ʩʲʩ ʩʝʚʝʨ-ʩʝʚʝʨʦʟʘʧʘʜ ï ʶʛ-

ʶʛʦʠʟʪʦʯʥʘ ʧʦʩʦʢʘ ʦʪ ʉʪʨʫʤʩʢʘʪʘ (ʂʨʘʠʱʠʜʥʘ) ʩʠʩʪʝʤʘ, ʢʘʢʪʦ ʠ ʥʷʢʦʠ ʟʘʧʘʜ-ʠʟʪʦʯʥʠ ʠ ʟʘʧʘʜ-

ʶʛʦʟʘʧʘʜ ï ʠʟʪʦʢ-ʩʝʚʝʨʦʠʟʪʦʯʥʠ ʨʘʟʣʦʤʠ ʦʪ ʂʶʩʪʝʥʜʠʣʩʢʘʪʘ ʨʘʟʣʦʤʥʘ ʟʦʥʘ (ɿʘʛʦʨʯʝʚ ʠ ʈʫʩʝʚʘ, 

1993). ʈʘʟʣʦʤʠʪʝ ʩʘ ʙʠʣʠ ʘʢʪʠʚʥʠ ʧʨʝʟ ʠ ʩʣʝʜ ʧʘʣʝʦʛʝʥʘ ʠ ʠʤʘʪ ʧʨʝʜʠʤʥʦ ʨʘʟʩʝʜʝʥ ʭʘʨʘʢʪʝʨ. 

ɹʨʝʟʦʚʩʢʠʷʪ ʠ ʂʶʩʪʝʥʜʠʣʩʢʠʷʪ ʨʘʟʣʦʤ ʩʘ ʩ ʚʘʞʥʘ ʪʝʢʪʦʥʩʢʘ ʨʦʣʷ ʠ ʜʚʠʞʝʥʠʷʪʘ ʧʦ ʪʷʭ ʩʘ 

ʧʨʝʜʦʧʨʝʜʝʣʠʣʠ ʧʨʦʧʘʜʘʥʝʪʦ ʥʘ ʂʶʩʪʝʥʜʠʣʩʢʠʷ ʠ ʩʲʩʝʜʥʠʷ ʇʨʝʢʦʣʥʠʰʢʠ ʛʨʘʙʝʥ, ʢʘʢʪʦ ʠ 

ʠʟʜʠʛʘʥʝʪʦ ʥʘ ʆʩʦʛʦʚʩʢʠʷ ʭʦʨʩʪ. ʂʦʥʷʚʩʢʠʷʪ ʨʘʟʣʦʤ ʠʛʨʘʝ ʧʦʜʦʙʥʘ ʨʦʣʷ ʠ ʦʛʨʘʥʠʯʘʚʘ ʦʪ ʶʛ 

ʭʦʨʩʪʘ ʥʘ ʂʦʥʷʚʘ ʧʣʘʥʠʥʘ.  

 

2.3.ʍʠʜʨʦʛʝʦʣʦʞʢʠ ʫʩʣʦʚʠʷ ʥʘ ʨʘʡʦʥʘ  

ɿʘ ʭʘʨʘʢʪʝʨʠʟʠʨʘʥʝ ʥʘ ʭʠʜʨʦʛʝʦʣʦʞʢʠʪʝ ʫʩʣʦʚʠʷ ʚ ʨʘʡʦʥʘ ʥʘ ʠʟʩʣʝʜʚʘʥʝ ʩʘ ʚʲʟʧʨʠʝʪʠ 

ʦʩʥʦʚʥʠʪʝ ʦʙʣʘʩʪʠ ʠ ʧʦʜʦʙʣʘʩʪʠ, ʢʦʠʪʦ ʩʘ ʦʧʠʩʘʥʠ ʚ ʍʠʜʨʦʛʝʦʣʦʞʢʦʪʦ ʨʘʡʦʥʠʨʘʥʝ ʥʘ ɹʲʣʛʘʨʠʷ 

(ɸʥʪʦʥʦʚ ʠ ʜʨ. 1962). ʉʲʛʣʘʩʥʦ ʧʦʜʷʣʙʘʪʘ, ʢʦʷʪʦ ʝ ʥʘʧʨʘʚʝʥʘ ʚ ʥʝʛʦ, ʦʙʭʚʘʪʲʪ ʥʘ ʠʟʩʣʝʜʚʘʥʝ 

ʚʢʣʶʯʚʘ ʨʘʡʦʥʠ ʦʪ ʜʚʝ ʯʘʩʪʠ: ʇʦʜʦʙʣʘʩʪ ʆʩʦʛʦʚʦ ʠ ʆʙʣʘʩʪ ʂʨʘʠʱʝ.  

ɺ ʧʦʜʦʙʣʘʩʪ ʆʩʦʛʦʚʦ ʧʦʧʘʜʘʪ ʜʚʝʪʝ ʛʦʣʝʤʠ ʧʣʘʥʠʥʠ ʆʩʦʛʦʚʦ ʠ ʃʠʩʝʮ, ʢʘʢʪʦ ʠ 

ʨʘʟʧʦʣʦʞʝʥʘʪʘ ʤʝʞʜʫ ʪʷʭ ʂʘʤʝʥʠʰʢʘ ʢʦʪʣʦʚʠʥʘ (ʂʘʤʝʥʠʮʘ). ʄʘʣʢʠ ʯʘʩʪʠ ʥʘ ʠʟʪʦʢ ʩʘ ʟʘʩʪʲʧʝʥʠ ʚ 

ʎʲʨʚʘʨʠʰʢʠʷ ʨʘʡʦʥ. ʍʘʨʘʢʪʝʨʥʠ ʟʘ ʪʝʨʝʥʘ ʥʘ ʆʩʦʛʦʚʩʢʘ ʠ ʃʠʩʝʮ ʧʣʘʥʠʥʘ ʩʘ ʜʲʣʙʦʢʦ ʚʨʷʟʘʥʠʪʝ 

ʜʝʩʥʠ ʧʨʠʪʦʮʠ ʥʘ ʨ. ʉʪʨʫʤʘ. ʊʝ ʩʲʟʜʘʚʘʪ ʫʩʣʦʚʠʷ ʟʘ ʙʲʨʟ ʧʦʚʲʨʭʥʦʩʪʝʥ ʦʪʪʦʢ ʠ ʜʨʝʥʠʨʘʥʝ ʥʘ 

ʧʦʜʟʝʤʥʠʪʝ ʚʦʜʠ. ʈʝʢʠʪʝ ʚʦʜʷʪ ʥʘʯʘʣʦʪʦ ʩʠ ʦʪ ʚʠʩʦʢʠʪʝ ʯʘʩʪʠ, ʩ ʥʘʜʤʦʨʩʢʘ ʚʠʩʦʯʠʥʘ ʥʘʜ 1300 m.  

ɺ ʧʣʘʥʠʥʩʢʠʪʝ ʤʘʩʠʚʠ ʩʝ ʬʦʨʤʠʨʘʪ ʦʩʥʦʚʥʦ ʙʝʟʥʘʧʦʨʥʠ ʧʫʢʥʘʪʠʥʥʠ ʚʦʜʠ, ʢʦʠʪʦ ʩʝ 

ʨʘʟʢʨʠʚʘʪ ʢʘʪʦ ʤʘʣʦʚʦʜʥʠ ʠʟʚʦʨʠ ʩ ʧʨʦʤʝʥʣʠʚ ʜʝʙʠʪ, ʢʦʡʪʦ ʝ ʚ ʛʨʘʥʠʮʠʪʝ ʥʘ 2 - 4 l/s.  ʀʟʚʦʨʠʪʝ ʩʘ 

ʥʝʨʘʚʥʦʤʝʨʥʦ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠ ʢʘʪʦ ʩʝ ʩʨʝʱʘʪ ʢʘʢʪʦ ʚ ʥʠʩʢʠʪʝ ʫʯʘʩʪʲʮʠ (700 ï 800 m) ʥʘ ʜʚʝʪʝ 

ʧʣʘʥʠʥʠʪʝ, ʪʘʢʘ ʠ ʧʦ ʚʠʩʦʢʠʪʝ ʠʤ ʯʘʩʪʠ (< 1300 m). ʊʝʤʧʝʨʘʪʫʨʘʪʘ ʥʘ ʚʦʜʠʪʝ ʝ ʚ ʛʨʘʥʠʮʠʪʝ 12-15
ʦ
 

ʉ, ʩ ʭʘʨʘʢʪʝʨʥʘ ʤʘʣʢʘ ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʜʦ 0,5 mg/l. ʉ ʤʘʩʠʚʠʪʝ ʥʘ ʆʩʦʛʦʚʦ ʠ ʃʠʩʝʮ ʩʘ ʩʚʲʨʟʘʥʠ ʠ 

ʪʝʨʤʦʤʠʥʝʨʘʣʥʠʪʝ ʚʦʜʠ ʚ ʨʘʡʦʥʘ ʥʘ ʠʟʩʣʝʜʚʘʥʝ. ʉʘʤʦ ʧʨʦʷʚʣʝʥʠʝʪʦ ʧʨʠ ʩ. ʅʝʚʝʩʪʠʥʦ- ʊʦʧʠʣʘʪʘ, 

ʥʝ ʝ ʧʨʠʚʲʨʟʘʥʦ ʢʲʤ ʪʷʭ (ʬʠʛ. ˉ2.1).  

ʉʲʛʣʘʩʥʦ ʍʠʜʨʦʛʝʦʣʦʞʢʦʪʦ ʨʘʡʦʥʠʨʘʥʝ ʥʘ ɹʲʣʛʘʨʠʷ, ʩʝʚʝʨʥʠʪʝ ʫʯʘʩʪʲʮʠ ʥʘ ʠʟʩʣʝʜʚʘʥʠʷ 

ʨʘʡʦʥ ʧʦʧʘʜʘʪ ʚ ʆʙʣʘʩʪ ʂʨʘʠʱʝ. ʀʥʪʝʨʝʩ ʚ ʥʘʩʪʦʷʱʝʪʦ ʧʨʦʫʯʚʘʥʝ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʨʘʡʦʥʠʪʝ ʥʘ 

ʂʶʩʪʝʥʜʠʣʩʢʘʪʘ ʢʦʪʣʦʚʠʥʘ ʠ ʜʚʝʪʝ ʧʣʘʥʠʥʠ, ʢʦʠʪʦ ʷ ʦʛʨʘʞʜʘʪ ʥʘ ʩʝʚʝʨʦʠʟʪʦʢ ï ɿʝʤʝʥʩʢʘ ʠ 

ʂʦʥʷʚʩʢʘ. ʈʘʡʦʥʲʪ ʥʘ ʂʨʘʠʱʝʪʦ ʤʦʞʝ ʜʘ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʢʘʪʦ ʩʠʣʥʦ ʚʦʜʦʦʙʠʣʝʥ, ʥʦ ʝ ʩʣʘʙʦ 

ʠʟʫʯʝʥ ʚ ʭʠʜʨʦʛʝʦʣʦʞʢʦ ʦʪʥʦʰʝʥʠʝ. ʇʦʜʭʨʘʥʚʘʥʝʪʦ ʥʘ ʧʦʜʟʝʤʥʠʪʝ ʚʦʜʠ ʝ ʦʩʥʦʚʥʦ ʦʪ ʚʘʣʝʞʠ, ʘ ʚ 

ʥʷʢʦʠ ʥʠʩʢʠ ʯʘʩʪʠ ʠ ʦʪ ʨʝʯʥʘʪʘ ʤʨʝʞʘ.  

 

ɺʲʚ ʚʠʩʦʢʠʪʝ ʯʘʩʪʠ ʩʝ ʬʦʨʤʠʨʘʪ ʧʫʢʥʘʪʠʥʥʦ ï ʢʘʨʩʪʦʚʠʪʝ ʚʦʜʠ, ʢʦʠʪʦ ʠʤʘʪ ʧʨʝʜʠʤʥʦ 

ʙʝʟʥʘʧʦʨʝʥ ʭʘʨʘʢʪʝʨ. ɺʲʟʤʦʞʥʦ ʝ ʛʦʣʷʤʘ ʯʘʩʪ ʦʪ ʧʦʜʟʝʤʥʠʷ ʧʦʪʦʢ ʜʘ ʩʝ  ʜʨʝʥʠʨʘ ʩʢʨʠʪʦ ʚ ʨ. 



 

ʄʀʅʅʆ - ɻɽʆʃʆɾʂʀ ʋʅʀɺɽʈʉʀʊɽʊ ñʉɺ. ʀɺɸʅ ʈʀʃʉʂʀò 
 

ʍʀɼʈʆɻɽʆʃʆɾʂʆ ʂʆʅʎɽʇʊʋɸʃʅʆ ʄʆɼɽʃʀʈɸʅɽ ɺ ɻʀʉ ʉʈɽɼɸ ʅɸ ʅɸʍʆɼʀʑɸ ʅɸ 

ʊɽʈʄʆʄʀʅɽʈɸʃʅɸ ɺʆɼɸ ɺ ʈɸʁʆʅɸ ʅɸ ʂʖʉʊɽʅɼʀʃʉʂɸʊɸ ʂʆʊʃʆɺʀʅɸ 
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ʉʪʨʫʤʘ. ʆʩʥʦʚʥʘʪʘ ʚʦʜʦʚʤʝʩʪʚʘʱʘ ʩʨʝʜʘ ʚ ʜʚʝʪʝ ʧʣʘʥʠʥʠ ʩʘ ʚʘʨʦʚʠʮʠʪʝ ʠ ʜʦʣʦʤʠʪʠʪʝ ʥʘ ʩʨʝʜʥʠʷ 

ʠ ʛʦʨʥʠʷ ʪʨʠʘʩ (ʬʠʛ. ˉ2.2).  

ʆʙʱʘʪʘ ʜʝʙʝʣʠʥʘ ʥʘ ʪʨʠʘʩʢʠʪʝ ʤʘʪʝʨʠʘʣʠ ʝ ʦʢʦʣʦ 350 ï 400 m. ʍʘʨʘʢʪʝʨʥʦ ʟʘ ʨʘʡʦʥʘ ʝ 

ʙʲʨʟʦʪʦ ʧʦʚʩʝʤʝʩʪʥʦ ʧʨʦʥʠʥʢʚʘʥʝ ʥʘ ʘʪʤʦʩʬʝʨʥʠʪʝ ʚʦʜʠ ʚ ʪʨʠʘʩʢʠʪʝ ʩʝʜʠʤʝʥʪʠ, ʢʦʝʪʦ 

ʧʨʝʜʦʧʨʝʜʝʣʷ ʤʘʣʲʢ ʧʦʚʲʨʭʥʦʩʪʝʥ ʦʪʪʦʢ. ʅʠʩʢʠʪʝ ʯʘʩʪʠ (> 600 m) ʥʘ ʂʦʥʷʚʩʢʘ ʠ ɿʝʤʝʥʩʢʘ 

ʧʣʘʥʠʥʘ ʠʤʘʪ ʧʦ-ʛʦʣʷʤʘ ʚʦʜʦʦʙʠʣʥʦʩʪ.  ʀʟʚʦʨʠ ʩ ʧʦ-ʛʦʣʷʤ ʜʝʙʠʪ ʚ ʨʘʡʦʥʘ ʥʘ ʠʟʩʣʝʜʚʘʥʝ ʠʤʘ ʧʨʠ 

ʩ. ʂʦʥʷʚʦ, ʦʢʦʣʦ 60 l/s ʠ ʧʨʠ ʩ. ʈʲʞʜʘʚʠʮʘ ï 30 ï 50 l/s. ʅʘ ʤʥʦʛʦ ʤʝʩʪʘ ʩʝ ʩʨʝʱʘʪ ʤʘʣʦʚʦʜʥʠ 

ʠʟʚʦʨʠ ʩ ʜʝʙʠʪʠ ʦʢʦʣʦ 10 l/s. 

ʉʣʦʞʥʠʷʪ ʪʝʢʪʦʥʩʢʠ ʠ ʧʲʩʪʨʠʷʪ ʛʝʦʣʦʞʢʠ ʩʪʨʦʝʞ ʩʘ ʩʲʟʜʘʣʠ ʤʥʦʛʦ ʩʧʝʮʠʬʠʯʥʠ 

ʭʠʜʨʦʛʝʦʣʦʞʢʠ ʫʩʣʦʚʠʷ ʚ ʦʙʭʚʘʪʘ ʥʘ ʠʟʩʣʝʜʚʘʥʝ. ʈʘʡʦʥʲʪ ʥʘ ʂʶʩʪʝʥʜʠʣʩʢʘʪʘ ʢʦʪʣʦʚʠʥʘ ʠ 

ʦʛʨʘʜʥʠʪʝ Ⱬ ʧʣʘʥʠʥʠ ʝ ʨʘʟʥʦʦʙʨʘʟʝʥ ʠ ʩʝ ʬʦʨʤʠʨʘʪ ʨʘʟʣʠʯʥʠ ʪʠʧʦʚʝ ʚʦʜʠ ʧʦ ʩʚʦʷ ʛʝʥʝʟʠʩ, 

ʜʲʣʙʦʯʠʥʘ ʥʘ ʟʘʣʷʛʘʥʝ, ʜʠʥʘʤʠʢʘ ʠ ʭʠʤʠʯʝʥ ʩʲʩʪʘʚ. ʇʦ ʜʘʥʥʠ ʥʘ ɹʘʩʝʡʥʦʚʘ ʜʠʨʝʢʮʠʷ 

Ăɿʘʧʘʜʥʦʙʝʣʦʤʦʨʩʢʠ ʨʘʡʦʥñ ʚ ʠʟʩʣʝʜʚʘʥʠʷ ʨʘʡʦʥ ʩʝ ʨʘʟʢʨʠʚʘʪ ʚʦʜʠ, ʢʦʠʪʦ ʩʘ ʦʙʦʩʦʙʝʥʠ ʚ 4 

ʧʦʜʟʝʤʥʠ ʚʦʜʥʠ ʪʝʣʘ. ɺʦʜʠʪʝ, ʢʦʠʪʦ ʩʝ ʬʦʨʤʠʨʘʪ ʚ ʧʨʦʫʯʚʘʥʠʷ ʨʘʡʦʥ ʩʘ ʢʣʘʩʠʬʠʮʠʨʘʥʠ ʢʘʢʪʦ 

ʩʣʝʜʚʘ: 

2.3.1. ʇʦʨʦʚʠ ʚʦʜʠ ï ʪʦʟʠ ʪʠʧ ʚʦʜʠ ʝ ʰʠʨʦʢʦ ʨʘʟʧʨʦʩʪʨʘʥʝʥ ʠ ʦʙʭʚʘʱʘ ʛʦʣʝʤʠ 

ʧʣʦʱʠ ʚ ʨʘʡʦʥʘ ʥʘ ʠʟʩʣʝʜʚʘʥʝ. ʍʘʨʘʢʪʝʨʥʠ ʩʘ ʟʘ ʛʦʨʥʠʪʝ ʥʠʚʘ ʥʘ ʛʝʦʣʦʞʢʘʪʘ ʩʨʝʜʘ. 

 

2.3.2. ʂʘʨʩʪʦʚʠ ʠ ʢʘʨʩʪʦʚʦ - ʧʫʢʥʘʪʠʥʥʠ ʚʦʜʠ ï ʩʨʝʱʘʪ ʩʝ ʥʘ ʤʥʦʛʦ ʤʝʩʪʘ ʚ 

ʩʝʚʝʨʥʘʪʘ ʠ ʩʝʚʝʨʦʟʘʧʘʜʥʘʪʘ ʯʘʩʪ ʦʪ ʨʘʡʦʥʘ ʥʘ ʠʟʩʣʝʜʚʘʥʝ. ʇʨʠʚʲʨʟʘʥʠ ʩʘ ʦʩʥʦʚʥʦ 

ʢʲʤ ʩʨʝʜʥʦ ʪʨʠʘʩʢʠʪʝ ʚʘʨʦʚʠʮʠ ʠ ʜʦʣʦʤʠʪʠ. ʈʘʟʢʨʠʚʘʪ ʩʝ ʥʘ ʧʦʚʲʨʭʥʦʩʪʪʘ ʥʘʡ-ʯʝʩʪʦ 

ʢʘʪʦ ʝʩʪʝʩʪʚʝʥʠ ʠʟʚʦʨʠ, ʢʦʠʪʦ ʥʝ ʩʘ ʤʥʦʛʦ ʚʦʜʦʦʙʠʣʥʠ ʠ ʜʝʙʠʪʲʪ ʠʤ ʝ ʥʷʢʦʣʢʦ l/s. 

ʊʝʤʧʝʨʘʪʫʨʘʪʘ ʠʤ ʝ ʩʨʝʜʥʦ ʦʢʦʣʦ 15
ʦ 
ʉ. ʈʝʞʠʤʲʪ ʥʘ ʠʟʚʦʨʠʪʝ ʝ ʥʝʧʦʩʪʦʷʥʝʥ ʠ ʩʝ 

ʚʣʠʷʝ ʦʩʥʦʚʥʦ ʦʪ ʩʝʟʦʥʥʠʪʝ ʢʦʣʝʙʘʥʠʷ ʥʘ ʘʪʤʦʩʬʝʨʥʠʪʝ ʚʘʣʝʞʠ.  ɺʲʟʤʦʞʥʦ ʝ ʛʦʣʷʤʘ 

ʯʘʩʪ ʦʪ ʚʦʜʠʪʝ ʥʘ ʩʨʝʜʥʠʷ ʪʨʠʘʩ ʜʘ ʩʝ ʜʨʝʥʠʨʘʪ ʩʢʨʠʪʦ ʧʦ ʢʘʚʝʨʥʠ ʚ ʨ. ʉʪʨʫʤʘ ʠ 

ʩʲʩʝʜʥʠʪʝ ʚʦʜʦʥʦʩʥʠ ʭʦʨʠʟʦʥʪʠ.  

 

2.3.3. ʇʫʢʥʘʪʠʥʥʠ ʚʦʜʠ ï ʪʝ ʩʝ ʩʨʝʱʘʪ ʥʘ ʜʦʩʪʘ ʤʝʩʪʘ ʠ ʟʘʝʤʘʪ ʥʘʡ-ʛʦʣʷʤʘ ʧʣʦʱ ʚ 

ʠʟʩʣʝʜʚʘʥʠʷ ʨʘʡʦʥ. ʄʦʛʘʪ ʜʘ ʙʲʜʘʪ ʧʦʜʝʣʝʥʠ ʥʘ ʜʚʘ ʪʠʧʘ: 

2.3.3.1. ʉʪʫʜʝʥʠ ʧʫʢʥʘʪʠʥʥʠ ʚʦʜʠ ï ʪʦʚʘ ʩʘ ʚʦʜʠ ʩ ʧʣʠʪʢʘ 

ʮʠʨʢʫʣʘʮʠʷ, ʦʩʥʦʚʥʦ ʚ ʟʦʥʘʪʘ ʥʘ ʝʩʪʝʩʪʚʝʥʘ ʥʘʧʫʢʘʥʦʩʪ, ʨʘʟʚʠʪʠ ʧʦ 

ʥʝʜʲʣʙʦʢʠ ʧʫʢʥʘʪʠʥʠ. ʇʦʜʭʨʘʥʚʘʥʝʪʦ ʝ ʟʘ ʩʤʝʪʢʘ ʥʘ ʚʘʣʝʞʠ ʠ 

ʩʥʝʛʦʪʦʧʝʥʝ, ʢʘʪʦ ʚʦʜʠʪʝ ʩʝ ʜʨʝʥʠʨʘʪ ʦʩʥʦʚʥʦ ʦʪ ʥʠʟʭʦʜʷʱʠ ʠʟʚʦʨʠ ʩ 

ʤʘʣʲʢ ʜʝʙʠʪ. ʃʠʪʦʣʦʞʢʠ ʩʘ ʧʨʠʚʲʨʟʘʥʠ ʦʩʥʦʚʥʦ ʢʲʤ ʛʥʘʡʩʠ, 

ʘʤʬʠʙʦʣʠʪʠ ʠ ʛʨʘʥʠʪʠ ʩ ʧʘʣʝʦʟʦʡʩʢʘ ʚʲʟʨʘʩʪ. 

2.3.3.2. ʊʝʨʤʘʣʥʠ ʧʫʢʥʘʪʠʥʥʠ ʚʦʜʠ ï ʪʦʟʠ ʪʠʧ ʚʦʜʠ ʩʘ ʦʙʝʢʪ ʥʘ 

ʧʦʜʨʦʙʥʦ ʠʟʩʣʝʜʚʘʥʝ ʚ ʥʘʩʪʦʷʱʘʪʘ ʜʦʢʪʦʨʘʥʪʫʨʘ. ʊʝ ʩʝ ʩʨʝʱʘʪ ʚ 

ʨʘʡʦʥʘ, ʢʘʢʪʦ ʢʘʪʦ ʝʩʪʝʩʪʚʝʥʠ ʠʟʚʦʨʠ, ʪʘʢʘ ʠ ʢʘʪʦ ʧʨʦʫʯʚʘʪʝʣʥʦ-

ʩʦʥʜʘʞʥʠ ʧʨʦʷʚʣʝʥʠʷ. ʂʘʯʝʩʪʚʘʪʘ ʥʘ ʪʝʟʠ ʚʦʜʠ ʩʘ ʥʘʮʠʦʥʘʣʥʦ 

ʙʦʛʘʪʩʚʦ ʠ ʩʘ ʙʠʣʠ ʦʙʝʢʪ ʥʘ ʠʟʩʣʝʜʚʘʥʝ ʦʪ ʥʘʡ-ʨʘʟʣʠʯʥʠ ʩʧʝʮʠʘʣʠʩʪʠ. 

ɽʜʥʘ ʦʪ ʦʩʥʦʚʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʚʦʜʠʪʝ e ʧʦʚʠʰʝʥʘʪʘ 

ʪʝʤʧʝʨʘʪʫʨʘ, ʚʘʨʠʨʘʱʘ ʚ ʨʘʟʣʠʯʥʠʪʝ ʫʯʘʩʪʲʮʠ ʦʪ 24 - 25
ʦ 
ʉ ʜʦ 75

ʦ 
ʉ. 

ʆʙʱʘʪʘ ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʥʘ ʚʦʜʠʪʝ ʥʝ ʥʘʜʚʠʰʘʚʘ 1 mg/l, ʢʘʪʦ 

ʦʙʠʢʥʦʚʝʥʦ ʝ ʤʝʞʜʫ 0,6 ʠ 0,7 mg/l. ʍʘʨʘʢʪʝʨʥʦ ʟʘ ʭʠʤʠʯʝʩʢʠʷ ʩʲʩʪʘʚ 

ʥʘ ʚʦʜʠʪʝ ʝ ʧʦʚʠʰʝʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ ʥʘ ʬʣʫʦʨ. 

ɿʘ ʦʥʘʛʣʝʜʷʚʘʥʝ ʥʘ ʫʩʣʦʚʠʷʪʘ ʝ ʩʲʩʪʘʚʝʥ ʩʭʝʤʘʪʠʯʝʥ ʧʨʦʬʠʣ, ʧʦʢʘʟʘʥ ʥʘ ʬʠʛ. ˉ2.3.  



 

ʄʀʅʅʆ - ɻɽʆʃʆɾʂʀ ʋʅʀɺɽʈʉʀʊɽʊ ñʉɺ. ʀɺɸʅ ʈʀʃʉʂʀò 
 

ʍʀɼʈʆɻɽʆʃʆɾʂʆ ʂʆʅʎɽʇʊʋɸʃʅʆ ʄʆɼɽʃʀʈɸʅɽ ɺ ɻʀʉ ʉʈɽɼɸ ʅɸ ʅɸʍʆɼʀʑɸ ʅɸ 

ʊɽʈʄʆʄʀʅɽʈɸʃʅɸ ɺʆɼɸ ɺ ʈɸʁʆʅɸ ʅɸ ʂʖʉʊɽʅɼʀʃʉʂɸʊɸ ʂʆʊʃʆɺʀʅɸ 
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 ʌʠʛ. 2.1. - ʂʘʨʪʘ ʩ ʚʦʜʦʧʨʦʷʚʣʝʥʠʷ ʥʘ ʪʝʨʤʘʣʥʠ ʚʦʜʠ 



 

ʄʀʅʅʆ - ɻɽʆʃʆɾʂʀ ʋʅʀɺɽʈʉʀʊɽʊ ñʉɺ. ʀɺɸʅ ʈʀʃʉʂʀò 
 

ʍʀɼʈʆɻɽʆʃʆɾʂʆ ʂʆʅʎɽʇʊʋɸʃʅʆ ʄʆɼɽʃʀʈɸʅɽ ɺ ɻʀʉ ʉʈɽɼɸ ʅɸ ʅɸʍʆɼʀʑɸ ʅɸ 

ʊɽʈʄʆʄʀʅɽʈɸʃʅɸ ɺʆɼɸ ɺ ʈɸʁʆʅɸ ʅɸ ʂʖʉʊɽʅɼʀʃʉʂɸʊɸ ʂʆʊʃʆɺʀʅɸ 
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ɻʃɸɺɸ ʊʈɽʊɸ 

 

3. ʄʝʪʦʜʦʣʦʛʠʯʝʥ ʧʦʜʭʦʜ ʠ ʧʨʝʜʧʦʩʪʘʚʢʠ ʧʨʠ ʢʦʥʩʪʨʫʠʨʘʥʝ ʥʘ ʭʠʜʨʦʛʝʦ-

ʣʦʞʢʠʪʝ ʢʦʥʮʝʧʪʫʘʣʥʠ ʤʦʜʝʣʠ ʥʘ ʥʘʭʦʜʠʱʘʪʘ ʥʘ ʤʠʥʝʨʘʣʥʘ ʚʦʜʘ  

 

3.1. ɼʝʬʠʥʠʮʠʷ ʠ ʧʨʠʥʮʠʧʠ ʥʘ ʢʦʥʮʝʧʪʫʘʣʥʦʪʦ ʭʠʜʨʦʛʝʦʣʦʞʢʦ ʤʦʜʝʣʠʨʘʥʝ 

 

ʇʨʠ ʥʘʧʠʩʚʘʥʝʪʦ ʥʘ ʪʘʟʠ ʛʣʘʚʘ ʦʪ ʜʠʩʝʨʪʘʮʠʷʪʘ ʠ ʜʝʬʠʥʠʨʘʥʝʪʦ ʥʘ ʧʦʥʷʪʠʷʪʘ: 

Ăʭʠʜʨʦʛʝʦʣʦʞʢʦ ʤʦʜʝʣʠʨʘʥʝ ʠ ʭʠʜʨʦʛʝʦʣʦʞʢʠ ʢʦʥʮʝʧʪʫʘʣʝʥ ʤʦʜʝʣñ, ʝ ʥʘʧʨʘʚʝʥʦ ʧʦʜʨʦʙʥʦ 

ʧʨʦʫʯʚʘʥʝ ʥʘ ʤʝʪʦʜʠʪʝ ʠ ʪʝʭʥʠʢʠʪʝ, ʢʦʠʪʦ ʩʝ ʠʟʧʦʣʟʚʘʪ ʧʨʠ ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʨʝʛʠʦʥʘʣʥʠ 

ʭʠʜʨʦʛʝʦʣʦʞʢʠ ʟʘʜʘʯʠ. ʇʨʦʫʯʝʥ ʝ ʢʘʢʪʦ ʙʲʣʛʘʨʩʢʠʷʪ, ʪʘʢʘ ʠ ʯʫʞʜʝʩʪʨʘʥʥʠʷʪ ʦʧʠʪ ʠ ʣʠʪʝʨʘʪʫʨʘ ʚ 

ʪʦʟʠ ʘʩʧʝʢʪ.  

ɽʜʥʠ ʦʪ ʥʘʡ-ʜʦʙʨʠʪʝ ʨʲʢʦʚʦʜʩʪʚʘ (guidelines) ʠ ʧʨʘʢʪʠʯʥʠ ʩʲʚʝʪʠ, ʟʘ ʨʝʰʘʚʘʥʝ ʥʘ ʪʝʟʠ 

ʟʘʜʘʯʠ, ʩʘ ʨʘʟʨʘʙʦʪʝʥʠ ʦʪ ʂʘʥʘʜʩʢʘʪʘ ʛʝʦʣʦʞʢʘ ʩʣʫʞʙʘ (Guidelines for Groundwater Modeling, 

Canʘda Ministry of Environment,) ʠ ɸʚʩʪʨʘʣʠʡʩʢʘʪʘ ʛʝʦʣʦʞʢʘ ʦʨʛʘʥʠʟʘʮʠʷ (Australian groundwater 

modeling guidelines ï Sinclair K. 2012). ʇʨʝʛʣʝʜʘʥʠ ʙʷʭʘ ʠ ʜʨʫʛʠ  ʣʠʪʝʨʘʪʫʨʥʠ ʜʘʥʥʠ ʠ ʧʫʙʣʠʢʘʮʠʠ, 

ʩʚʲʨʟʘʥʠ ʩ ʭʠʜʨʦʛʝʦʣʦʞʢʦʪʦ ʢʦʥʮʝʧʪʫʘʣʥʦ ʤʦʜʝʣʠʨʘʥʝ, ʦʩʦʙʝʥʦ ʩ ʧʦʤʦʱʪʘ ʥʘ ɻʀʉ ʩʠʩʪʝʤʠʪʝ 

(Hugh M. et al. 2000; Environment Agency Framework for Groundwater Resources UK. Conceptual & 

Numerical Modelling, R&D Technical Report W214, 2001; Mandle R. 2002; Radu C. 2003; Szucs and 

Fejes 2004; Adnan M. 2004; Jones A.  2005; Reilly and Hdrbaugh 2007; Thomas D. and Lane R. 2008 ; 

Konikow L. 2008; Miklosh and Burkhard 2010; Kovalevsky et al. 2011; Singha and Goya 2011; Wade S. 

et al. 2011; Toya et al. 2012; Chrisoph W. 2012; Betancur T. 2012; Sami K. et al. 2013 etc.).  

ɽʜʥʘ ʦʪ ʦʩʥʦʚʥʠʪʝ ʨʘʟʣʠʢʠ, ʢʦʷʪʦ ʩʝ ʟʘʙʝʣʷʟʚʘ ʧʨʠ ʦʪʜʝʣʥʠʪʝ ʧʦʜʭʦʜʠ ʠ ʤʝʪʦʜʠ ʥʘ 

ʦʪʜʝʣʥʠʪʝ ʘʚʪʦʨʠ ʝ ʨʘʟʣʠʯʥʦʪʦ ʪʲʣʢʫʚʘʥʝ ʠ ʜʝʬʠʥʠʮʠʷ ʥʘ Ăʍʠʜʨʦʛʝʦʣʦʞʢʦʪʦ ʢʦʥʮʝʧʪʫʘʣʥʦ 

ʤʦʜʝʣʠʨʘʥʝñ. ʊʦʚʘ ʦʪ ʩʚʦʷ ʩʪʨʘʥʘ ʧʨʝʜʦʧʨʝʜʝʣʷ ʨʘʟʣʠʯʥʠʪʝ ʮʝʣʠ ʠ ʢʨʘʡʥʠ  ʨʝʟʫʣʪʘʪʠ, ʢʦʠʪʦ ʠʤʘ 

ʚʩʝʢʠ ʢʦʥʮʝʧʪʫʘʣʝʥ ʤʦʜʝʣ.   

 ɿʘ ʜʘ ʙʲʜʝ ʧʨʝʜʩʪʘʚʝʥʘ ʭʠʜʨʦʛʝʦʣʦʞʢʘ ʩʠʩʪʝʤʘ, ʤʦʛʘʪ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʨʘʟʣʠʯʥʠ 

ʚʠʟʫʘʣʠʟʘʮʠʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʠ ʧʨʦʝʢʮʠʠ ï ʢʘʪʦ ʥʘʡ-ʯʝʩʪʦ ʩʝ ʠʟʧʦʣʟʚʘʪ 2D ʠ/ʠʣʠ 3D ʤʦʜʝʣʠ. 

ʈʘʟʙʠʨʘ ʩʝ, ʟʘ 3D ʤʦʜʝʣʠʨʘʥʝ ʩʝ ʠʟʠʩʢʚʘʪ ʤʥʦʛʦ ʧʦʚʝʯʝ ʜʘʥʥʠ,  ʧʨʦʫʯʚʘʥʠʷ ʠ ʧʲʣʥʦ ʨʘʟʙʠʨʘʥʝ ʥʘ 

ʠʟʩʣʝʜʚʘʥʠʷ ʨʘʡʦʥ. ʊʦʚʘ ʧʦʥʷʢʦʛʘ ʧʦʩʪʘʚʷ ʠ ʚʲʧʨʦʩʘ ʟʘ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʤʥʦʛʦ ʫʩʣʦʞʥʝʥʠ 

ʤʦʜʝʣʠ. ʅʝʚʠʥʘʛʠ ʩʣʦʞʥʠʷʪ ʤʦʜʝʣ ʝ ʧʦ-ʪʦʯʥʝʥ ʠ ʚʝʨʝʥ. ʈʘʟʙʠʨʘ ʩʝ, ʪʨʠʠʟʤʝʨʥʠʪʝ ʤʦʜʝʣʠ ʩʘ ʧʦ-

ʢʦʤʧʣʝʢʩʥʠ ʠ ʧʨʝʜʦʩʪʘʚʷʪ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʪʝʞʝʩʪʥʠ ʦʮʝʥʢʠ ʠ ʧʨʦʛʥʦʟʠ, ʢʦʛʘʪʦ ʠʤʘ ʥʝʦʙʭʦʜʠʤʘʪʘ 

ʠʥʬʦʨʤʘʮʠʷ.  

ɼʨʫʛʘʪʘ ʤʥʦʛʦ ʚʘʞʥʘ ʟʘʜʘʯʘ ʧʨʠ ʤʦʜʝʣʠʨʘʥʝʪʦ ʝ ʪʦʯʥʦʪʦ ʧʦʩʪʘʚʷʥʝ ʥʘ ʢʨʘʡʥʠʪʝ ʮʝʣʠ ʠ ʷʩʥʠʪʝ 

ʚʲʧʨʦʩʠ, ʥʘ ʢʦʠʪʦ ʪʨʷʙʚʘ ʜʘ ʦʪʛʦʚʘʨʷ ʤʦʜʝʣʲʪ. ʅʘʡ-ʚʘʞʥʠʪʝ ʮʝʣʠ ʥʘ ʝʜʠʥ ʭʠʜʨʦʛʝʦʣʦʞʢʠ 

ʢʦʥʮʝʧʪʫʘʣʝʥ ʤʦʜʝʣ ʤʦʛʘʪ ʜʘ ʩʝ ʜʝʬʠʥʠʨʘʪ ʧʦ ʩʣʝʜʥʠʷ ʥʘʯʠʥ: 

- ɼʠʩʢʨʝʪʠʟʠʨʘʥʝ ʥʘ ʤʦʜʝʣʥʘʪʘ ʦʙʣʘʩʪ ʠ ʢʦʥʮʝʧʪʫʘʣʥʘ ʚʠʟʫʘʣʠʟʘʮʠʷ  

- ʍʘʨʘʢʪʝʨʠʟʠʨʘʥʝ ʠ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʪʠʧʘ ʥʘ ʭʠʜʨʦʛʝʦʣʦʞʢʘʪʘ ʩʨʝʜʘ  

- ʈʘʟʙʠʨʘʥʝ ʜʠʥʘʤʠʢʘʪʘ ʥʘ ʩʠʩʪʝʤʘʪʘ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʩʤʠʩʣʦʚʠ ʠ ʚʲʟʤʦʞʥʠ ʧʨʦʮʝʩʠ, 

ʧʨʦʪʠʯʘʱʠ ʚ ʥʝʷ. 

- ʆʧʨʝʜʝʣʷʥʝ ʥʘ ʟʦʥʠʪʝ ʥʘ ʧʦʜʭʨʘʥʚʘʥʝ ʠ ʜʨʝʥʠʨʘʥʝ 

- ʇʨʝʜʚʠʞʜʘʥʝ ʥʘ ʙʲʜʝʱʠ ʧʨʦʤʝʥʠ ʚ ʩʠʩʪʝʤʘʪʘ 

- ʇʨʦʛʥʦʟʠʨʘʥʝ ʥʘ ʥʫʞʜʘʪʘ ʠ ʤʝʩʪʘʪʘ ʟʘ ʩʣʝʜʚʘʱʠ ʧʨʦʫʯʚʘʥʠʷ 

- ʇʨʦʛʥʦʟʠʨʘʥʝ ʥʘ ʦʧʘʩʥʦʩʪʪʘ ʦʪ ʝʚʝʥʪʫʘʣʥʦ ʟʘʤʲʨʩʷʚʘʥʝ 
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3.2.  ʄʝʪʦʜʦʣʦʛʠʷ ʧʨʠ ʩʲʩʪʘʚʷʥʝʪʦ ʥʘ ʭʠʜʨʦʛʝʦʣʦʞʢʠʪʝ ʢʦʥʮʝʧʪʫʘʣʥʠ ʤʦʜʝʣʠ  

 ʇʨʠ ʨʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ʭʠʜʨʦʛʝʦʣʦʞʢʠʪʝ ʢʦʥʮʝʧʪʫʘʣʥʠ ʤʦʜʝʣʠ ʝ ʠʟʭʦʜʝʥʦ ʦʪ ʧʨʠʥʮʠʧʠʪʝ, 

ʦʧʠʩʘʥʠ ʚ ʧʨʝʜʠʰʥʘʪʘ ʪʦʯʢʘ. ʅʘʡ-ʜʦʙʨʠʷʪ ʥʘʯʠʥ ʟʘ ʢʦʥʩʪʨʫʠʨʘʥʝʪʦ ʥʘ ʤʦʜʝʣʠʪʝ ʝ ʜʘ ʩʝ ʩʲʩʪʘʚʠ 

ʩʭʝʤʘ ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʪʦ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʝʪʘʧʠʪʝ ʠ ʮʝʣʠʪʝ ʠʣʠ ʪ.ʥʘʨ ï Ăʤʝʪʦʜʦʣʦʛʠʯʝʥ ʤʦʜʝʣñ. ɿʘ 

ʥʫʞʜʠʪʝ ʥʘ ʜʠʩʝʨʪʘʮʠʷʪʘ ʝ ʨʘʟʨʘʙʦʪʝʥ ʠʥʜʠʚʠʜʫʘʣʝʥ ʧʦʜʭʦʜ ʩ ʪʦʯʥʠ ʝʪʘʧʠ - Ăʤʝʪʦʜʦʣʦʛʠʯʝʥ 

ʤʦʜʝʣñ, ʢʦʡʪʦ ʝ ʧʨʝʜʩʪʘʚʝʥ ʥʘ ʬʠʛ. 3.2. ɺʩʠʯʢʠ ʦʪʜʝʣʥʠ ʝʪʘʧʠ ʧʨʠ ʨʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ 

ʢʦʥʮʝʧʪʫʘʣʥʠʪʝ ʤʦʜʝʣʠ ʩʘ ʚ ʥʝʧʨʝʢʲʩʥʘʪʘ ʚʨʲʟʢʘ ʠ ʟʘʚʠʩʷʪ ʝʜʠʥ ʦʪ ʜʨʫʛ. ʆʩʥʦʚʥʠʪʝ ʜʝʡʥʦʩʪʠ ʧʨʠ 

ʢʦʥʩʪʨʫʠʨʘʥʝʪʦ ʥʘ ʤʦʜʝʣʠ ʩʘ ʩʣʝʜʥʠʪʝ:  

ü ɼʝʬʠʥʠʨʘʥʝ ʥʘ ʤʦʜʝʣʥʘ ʦʙʣʘʩʪ ï ʥʘʙʝʣʷʟʚʘ ʩʝ ʦʙʭʚʘʪʘ ʥʘ ʠʟʩʣʝʜʚʘʥʝ ʠ ʛʣʘʚʥʠʪʝ ʮʝʣʠ ʥʘ 

ʤʦʜʝʣʘ. ʆʧʨʝʜʝʣʝʥ ʝ ʨʘʡʦʥʲʪ ʥʘ ʠʟʩʣʝʜʚʘʥʝ, ʭʠʜʨʦʛʝʦʣʦʞʢʘʪʘ ʩʠʩʪʝʤʘ, ʚʦʜʦʠʟʪʦʯʥʠʮʠʪʝ ʠ 

ʧʦʩʣʝʜʚʘʱʦʪʦ ʨʘʟʚʠʪʠʝ ʥʘ ʤʦʜʝʣʘ.  

 

ü ɸʥʘʣʠʟ ʥʘ ʘʨʭʠʚʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷ ï ʩʲʙʨʘʥʘ ʝ ʚʩʠʯʢʘʪʘ ʜʦʩʪʲʧʥʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ 

ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʡʦʥ. ʂʣʘʩʠʬʠʮʠʨʘʥʘ ʝ ʠʥʬʦʨʤʘʮʠʷʪʘ ʧʦ ʩʪʝʧʝʥ ʥʘ ʟʥʘʯʠʤʦʩʪ (ʦʪ 

ʭʠʜʨʦʛʝʦʣʦʞʢʘ ʛʣʝʜʥʘ ʪʦʯʢʘ) ʠ ʝ ʥʘʧʨʘʚʝʥʦ ʩʨʘʚʥʝʥʠʝ ʤʝʞʜʫ ʨʘʟʣʠʯʥʠʪʝ ʠʟʪʦʯʥʠʮʠ. 

ʀʟʚʲʨʰʝʥʠ ʩʘ ʦʙʨʘʙʦʪʢʠ ʠ ʚʠʟʫʘʣʠʟʠʨʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷʪʘ, ʩ ʮʝʣ ʧʦ-ʣʝʩʥʦʪʦ Ⱬ ʠʟʧʦʣʟʚʘʥʝ 

ʠ ʧʨʠʣʦʞʠʤʦʩʪ.  

 

ü ʆʧʨʝʜʝʣʷʥʝ ʥʘ ʦʩʥʦʚʥʠʪʝ ʮʝʣʠ ʠ ʢʦʥʮʝʧʮʠʷʪʘ ï ʥʘʙʝʣʷʟʘʥʠ ʩʘ ʛʣʘʚʥʠʪʝ ʮʝʣʠ ʥʘ 

ʢʦʥʮʝʧʪʫʘʣʥʠʷ ʤʦʜʝʣ ʠ ʞʝʣʘʥʠʪʝ ʨʝʟʫʣʪʘʪʠ. ɼʝʬʠʥʠʨʘʥʘ ʝ ʭʠʜʨʦʛʝʦʣʦʞʢʘ ʩʨʝʜʘ ʠ ʦʙʝʢʪʠʪʝ 

ʥʘ ʠʟʩʣʝʜʚʘʥʝ (ʥʘʭʦʜʠʱʘ ʥʘ ʤʠʥʝʨʘʣʥʘ ʚʦʜʘ). ʆʧʨʝʜʝʣʝʥʘ ʝ ʜʝʪʘʡʣʥʦʩʪʪʘ ʠ ʩʪʝʧʝʥʪʘ ʥʘ 

ʨʘʟʚʠʪʠʝ ʥʘ ʤʦʜʝʣʘ. ʆʮʝʥʝʥʘ ʝ ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʩʲʩʪʘʚʷʥʝ ʥʘ ʜʚʫʠʟʤʝʨʥʠ ʠ ʪʨʠʠʟʤʝʨʥʠ 

ʤʦʜʝʣʠ ʥʘ ʥʘʭʦʜʠʱʘʪʘ. 

 

ü ɼʝʬʠʥʠʨʘʥʝ ʥʘ ʩʨʝʜʘ ʠ ɻʀʉ ʤʦʜʝʣ ï ʨʘʟʨʘʙʦʪʝʥ ʝ ʛʝʦʛʨʘʬʩʢʦ-ʠʥʬʦʨʤʘʮʠʦʥʝʥ ʤʦʜʝʣ ʩ ʙʘʟʘ 

ʜʘʥʥʠ. ɼʝʬʠʥʠʨʘʥʘ ʝ ʛʝʦʣʦʞʢʘʪʘ ʠ ʪʝʢʪʦʥʩʢʘ ʩʨʝʜʘ ʩ ʮʝʣ ʠʟʷʩʥʷʚʘʥʝ ʥʘ ʭʠʜʨʦʛʝʦʣʦʞʢʘʪʘ 

ʦʙʩʪʘʥʦʚʢʘ ʠ ʩʘ ʦʙʦʩʦʙʝʥʠ ʛʝʦʣʦʛʦ-ʪʝʢʪʦʥʩʢʠ ʝʜʠʥʠʮʠ ʩ ʦʛʣʝʜ ʥʘ ʭʠʜʨʦʛʝʦʣʦʞʢʦʪʦ ʠʤ 

ʟʥʘʯʝʥʠʝ. 

 

ü ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʭʠʜʨʦʛʝʦʣʦʞʢʘʪʘ ʩʠʩʪʝʤʘ ï ʦʙʨʘʙʦʪʝʥʘ ʠ ʘʥʘʣʠʟʠʨʘʥʘ ʝ 

ʠʥʬʦʨʤʘʮʠʷʪʘ ʟʘ ʜʝʪʘʡʣʥʦʪʦ ʠʟʷʩʥʷʚʘʥʝ ʥʘ ʭʠʜʨʦʛʝʦʣʦʞʢʘʪʘ ʩʨʝʜʘ. ɼʘʥʥʠʪʝ ʚʢʣʶʯʚʘʪ 

ʩʚʝʜʝʥʠʷ ʟʘ ʨʝʞʠʤʥʠ ʥʘʙʣʶʜʝʥʠʷ, ʦʧʠʪʥʦ-ʬʠʣʪʨʘʮʠʦʥʥʠ ʜʘʥʥʠ, ʧʨʝʜʩʪʘʚʠʪʝʣʥʠ 

ʭʠʜʨʦʛʝʦʣʦʞʢʠ ʧʘʨʘʤʝʪʨʠ ʠ ʭʠʜʨʦʭʠʤʠʯʝʥ ʘʥʘʣʠʟ ʥʘ ʚʦʜʠʪʝ.  

 

ü ʉʲʩʪʘʚʷʥʝ ʥʘ ʭʠʜʨʦʛʝʦʣʦʞʢʠ ʢʦʥʮʝʧʪʫʘʣʝʥ ʤʦʜʝʣ ï ʘʥʘʣʠʟʠʨʘʥʠ ʩʘ ʚʩʠʯʢʠ ʬʘʢʪʦʨʠ, 

ʦʢʘʟʚʘʱʠ ʚʣʠʷʥʠʝ ʥʘ ʩʠʩʪʝʤʘʪʘ ʠ ʝ ʢʦʥʩʪʨʫʠʨʘʥ ʭʠʜʨʦʛʝʦʣʦʞʢʠʷʪ ʢʦʥʮʝʧʪʫʘʣʝʥ ʤʦʜʝʣ. 

ʅʘʧʨʘʚʝʥʘ ʝ ʩʲʧʦʩʪʘʚʢʘ ʥʘ ʠʥʬʦʨʤʘʮʠʷʪʘ ʠ ʩʘ ʦʮʝʥʝʥʠ ʩʤʠʩʣʦʚʠʪʝ ʚʨʲʟʢʠ ʤʝʞʜʫ 

ʦʪʜʝʣʥʠʪʝ ʜʘʥʥʠ.  

 

ü ʆʙʦʙʱʘʚʘʥʝ ʥʘ ʂʍʊʉ ï ʠʟʛʦʪʚʝʥʠ ʩʘ ʚʠʟʫʘʣʠʟʘʮʠʠ, ʪʘʙʣʠʮʠ ʠ ʪʝʢʩʪʦʚʝ ʟʘ ʦʙʦʩʦʙʷʚʘʥʝ ʥʘ 

ʂʶʩʪʝʥʜʠʣʩʢʘʪʘ ʭʠʜʨʦʪʝʨʤʘʣʥʘ ʩʠʩʪʝʤʘ  (ʂʍʊʉ). ʀʟʛʦʪʚʝʥʠ ʩʘ ʢʘʨʪʠ ʩ ʛʝʦʣʦʞʢʘ, 

ʪʝʢʪʦʥʩʢʘ ʠ ʭʠʜʨʦʛʝʦʣʦʞʢʘ ʩʨʝʜʘ ʥʘ ʂʍʊʉ. 

ʇʦʜʨʦʙʥʠʷʪ Ăʄʝʪʦʜʦʣʦʛʠʯʝʥ ʤʦʜʝʣñ ʝ ʩʲʩʪʘʚʝʥ ʩʧʝʮʠʘʣʥʦ ʟʘ ʥʫʞʜʠʪʝ ʥʘ ʥʘʩʪʦʷʱʠʪʝ 

ʭʠʜʨʦʛʝʦʣʦʞʢʠ ʢʦʥʮʝʧʪʫʘʣʥʠ ʤʦʜʝʣʠ. ʊʦʡ ʠʟʧʲʣʥʷʚʘ ʮʝʣʠʪʝ ʠ ʦʪʛʦʚʘʨʷ ʥʘ ʚʲʧʨʦʩʠʪʝ, ʧʦʩʪʘʚʝʥʠ 

ʧʨʠ ʠʟʫʯʘʚʘʥʝʪʦ ʠ ʜʝʬʠʥʠʨʘʥʝʪʦ ʥʘ ʂʶʩʪʝʥʜʠʣʩʢʘʪʘ ʭʠʜʨʦʪʝʨʤʘʣʥʘ ʩʠʩʪʝʤʘ. ʇʲʨʚʦʥʘʯʘʣʥʦ 



 

ʄʀʅʅʆ - ɻɽʆʃʆɾʂʀ ʋʅʀɺɽʈʉʀʊɽʊ ñʉɺ. ʀɺɸʅ ʈʀʃʉʂʀò 
 

ʍʀɼʈʆɻɽʆʃʆɾʂʆ ʂʆʅʎɽʇʊʋɸʃʅʆ ʄʆɼɽʃʀʈɸʅɽ ɺ ɻʀʉ ʉʈɽɼɸ ʅɸ ʅɸʍʆɼʀʑɸ ʅɸ 

ʊɽʈʄʆʄʀʅɽʈɸʃʅɸ ɺʆɼɸ ɺ ʈɸʁʆʅɸ ʅɸ ʂʖʉʊɽʅɼʀʃʉʂɸʊɸ ʂʆʊʃʆɺʀʅɸ 
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ʦʧʨʝʜʝʣʝʥʠʷʪ ʨʘʡʦʥ ʥʘ ʠʟʩʣʝʜʚʘʥʝ ʝ ʩ ʧʦ-ʛʦʣʷʤ ʧʝʨʠʤʝʪʲʨ, ʢʘʪʦ ʧʦʩʪʝʧʝʥʥʦ ʪʦʡ ʝ ʩʪʝʩʥʝʥ, ʜʦ 

ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʜʝʪʘʡʣʥʠ ʨʘʡʦʥʠ ʥʘ ʦʪʜʝʣʥʠʪʝ ʚʦʜʦʧʨʦʷʚʣʝʥʠʷ ʥʘ ʪʝʨʤʦʤʠʥʝʨʘʣʥʘ ʚʦʜʘ.  

ɿʘ ʚʩʷʢʦ ʠʟʭʦʜʠʱʝ  ʝ ʜʝʬʠʥʠʨʘʥ ʦʙʭʚʘʪʲʪ ʤʫ ʦʪ ʭʠʜʨʦʛʝʦʣʦʞʢʘ ʛʣʝʜʥʘ ʪʦʯʢʘ. ʆʧʨʝʜʝʣʝʥʠ 

ʩʘ ʛʨʘʥʠʮʠʪʝ ʤʫ, ʟʦʥʠʪʝ ʥʘ ʧʦʜʭʨʘʥʚʘʥʝ, ʟʦʥʠʪʝ ʥʘ ʜʨʝʥʠʨʘʥʝ ʠ ʜʨʫʛʠʪʝ ʭʠʜʨʦʛʝʦʣʦʞʢʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʢʦʠʪʦ ʩʘ ʧʦʩʣʫʞʠʣʠ ʧʨʠ ʩʲʩʪʘʚʷʥʝʪʦ ʥʘ ʢʦʥʮʝʧʪʫʘʣʥʠʪʝ ʤʦʜʝʣʠ. ʅʘ ʬʠʛ. 3.1. ʝ 

ʧʨʝʜʩʪʘʚʝʥ ʛʨʘʬʠʯʝʥ ʧʣʘʥ ʥʘ ʩʲʩʪʘʚʝʥʠʷ  Ăʄʝʪʦʜʦʣʦʛʠʯʝʥ ʤʦʜʝʣñ. 

 
ʌʠʛ. 3.1. - ʄʝʪʦʜʦʣʦʛʠʯʝʥ ʧʦʜʭʦʜ ʧʨʠ ʢʦʥʩʪʨʫʠʨʘʥʝ ʥʘ ʤʦʜʝʣʠʪʝ ʥʘ ʚʩʷʢʦ ʥʘʭʦʜʠʱʝ ʦʪ 

Ăʂʶʩʪʝʥʜʠʣʩʢʘʪʘ ʭʠʜʨʦʪʝʨʤʘʣʥʘ ʩʠʩʪʝʤʘñ 



 

ʄʀʅʅʆ - ɻɽʆʃʆɾʂʀ ʋʅʀɺɽʈʉʀʊɽʊ ñʉɺ. ʀɺɸʅ ʈʀʃʉʂʀò 
 

ʍʀɼʈʆɻɽʆʃʆɾʂʆ ʂʆʅʎɽʇʊʋɸʃʅʆ ʄʆɼɽʃʀʈɸʅɽ ɺ ɻʀʉ ʉʈɽɼɸ ʅɸ ʅɸʍʆɼʀʑɸ ʅɸ 

ʊɽʈʄʆʄʀʅɽʈɸʃʅɸ ɺʆɼɸ ɺ ʈɸʁʆʅɸ ʅɸ ʂʖʉʊɽʅɼʀʃʉʂɸʊɸ ʂʆʊʃʆɺʀʅɸ 
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3.3.  ʆʩʥʦʚʥʠ ʛʝʦʣʦʛʦ - ʪʝʢʪʦʥʩʢʠ ʧʨʝʜʧʦʩʪʘʚʢʠ ʧʨʠ ʢʦʥʩʪʨʫʠʨʘʥʝ ʥʘ ʤʦʜʝʣʠʪʝ  

 ʇʨʠ ʢʦʥʩʪʨʫʠʨʘʥʝʪʦ ʥʘ ʢʦʥʮʝʧʪʫʘʣʥʠʪʝ ʤʦʜʝʣʠ, ʘʥʘʣʠʟʘ ʠ ʦʙʨʘʙʦʪʢʘʪʘ ʥʘ ʠʥʬʦʨʤʘʮʠʷʪʘ, 

ʩʘ ʠʟʧʦʣʟʚʘʥʠ ʩʲʚʨʝʤʝʥʥʠ ʩʦʬʪʫʝʨʥʠ ʧʨʦʛʨʘʤʠ. ʆʩʥʦʚʥʘʪʘ ʨʘʙʦʪʘ ʧʦ ʜʠʩʝʨʪʘʮʠʷʪʘ, ʩʲʛʣʘʩʥʦ 

ʤʝʪʦʜʦʣʦʛʠʯʥʠʷ ʤʦʜʝʣ, ʝ ʨʘʟʨʘʙʦʪʝʥʘ ʩ ʧʨʦʛʨʘʤʘʪʘ ArcGIS, v10. ʊʦʚʘ ʝ ʩʧʝʮʠʘʣʠʟʠʨʘʥ ʩʦʬʪʫʝʨ ʟʘ 

ʦʙʨʘʙʦʪʢʘ, ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʠ ʚʠʟʫʘʣʠʟʘʮʠʷ ʥʘ ʙʘʟʠ ʜʘʥʥʠ ʚ ɻʀʉ ʩʨʝʜʘ. ɽʜʥʦ ʦʪ ʥʘʡ-ʛʦʣʝʤʠʪʝ 

ʧʨʝʜʠʤʩʪʚʘ ʥʘ ʪʦʟʠ ʪʠʧ ʧʨʦʛʨʘʤʠ ʝ ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʩʲʯʝʪʘʚʘʥʝʪʦ ʥʘ ʜʘʥʥʠ ʦʪ ʨʘʟʣʠʯʥʠ ʠʟʪʦʯʥʠʮʠ 

ʠ ʣʝʩʥʦʪʦ ʠʤ ʦʙʨʘʙʦʪʚʘʥʝ ʠ ʩʲʧʦʩʪʘʚʷʥʝ. ʇʦ ʪʦʟʠ ʥʘʯʠʥ ʤʦʛʘʪ ʜʘ ʩʝ ʢʦʤʙʠʥʠʨʘʪ ʩʲʱʦ ʘʨʭʠʚʥʠ 

ʤʘʪʝʨʠʘʣʠ (ʢʘʨʪʠ, ʩʦʥʜʘʞʥʠ ʧʨʦʫʯʚʘʥʠʷ ʠ ʪ.ʥ.) ʩʲʩ ʩʲʚʨʝʤʝʥʥʠ ʩʘʪʝʣʠʪʥʠ ʦʙʨʘʟʠ, ʘʢʪʫʘʣʥʠ ʜʘʥʥʠ 

ʠ ʧʨʝʮʠʟʥʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʠ ʧʨʦʝʢʮʠʠ ʩ ʪʦʯʥʠ ʢʦʦʨʜʠʥʘʪʠ.  

 ʇʨʦʛʨʘʤʘʪʘ ArcGIS ʧʦʟʚʦʣʷʚʘ ʣʝʩʥʦ ʜʘ ʩʝ ʠʥʪʝʛʨʠʨʘʪ ʠ ʩʲʭʨʘʥʷʚʘʪ ʥʝʦʛʨʘʥʠʯʝʥ ʙʨʦʡ ʢʘʨʪʠ 

ʩ ʨʘʟʣʠʯʥʘ ʠʥʬʦʨʤʘʮʠʷ ʠ ʥʘʩʦʯʝʥʦʩʪ. ɿʘ ʢʦʥʩʪʨʫʠʨʘʥʝʪʦ ʥʘ ʢʦʥʮʝʧʪʫʘʣʥʠʪʝ ʤʦʜʝʣʠ ʩʘ 

ʩʲʧʦʩʪʘʚʝʥʠ ʠ ʠʥʪʝʨʧʨʝʪʠʨʘʥʠ ʥʘʜ 20 ʨʘʟʣʠʯʥʠ ʢʘʨʪʠ, ʩ ʤʘʱʘʙʠ ʦʪ 1:5000 ʜʦ 1:500 000. 

ʀʟʧʦʣʟʚʘʥʠ ʩʘ ʚʩʠʯʢʠ ʘʨʭʠʚʥʠ ʢʘʨʪʠ, ʦʧʠʩʘʥʠ ʚ ʛʣʘʚʘ ʧʲʨʚʘ ʥʘ ʜʠʩʝʨʪʘʮʠʷʪʘ, ʚ ʢʦʤʙʠʥʘʮʠʷ ʩʲʩ 

ʩʲʚʨʝʤʝʥʥʠ ʢʘʨʪʠ ʚ ʨʘʟʣʠʯʥʠ ʤʘʱʘʙʠ: ʪʦʧʦʛʨʘʬʩʢʠ, ʛʝʦʣʦʞʢʠ, ʪʝʢʪʦʥʩʢʠ, ʭʠʜʨʦʛʝʦʣʦʞʢʠ, 

ʭʠʜʨʦʣʦʞʢʠ, ʢʣʠʤʘʪʠʯʥʠ ʠ ʜʨ. ʉʲʙʨʘʥʠʷʪ ʢʘʨʪʝʥ ʤʘʪʝʨʠʘʣ ʝ ʢʦʤʙʠʥʠʨʘʥ ʩʲʩ ʩʘʪʝʣʠʪʥʠ ʤʦʜʝʣʠ ʟʘ 

ʨʘʡʦʥʘ. ʊʝ ʩʘ ʚʟʝʪʠ ʢʘʢʪʦ ʦʪ ʛʦʪʦʚʠ ʤʦʜʝʣʠ, ʧʨʝʜʦʩʪʘʚʝʥʠ ʦʪ ArcGIS, ʪʘʢʘ ʠ ʦʪ ʜʨʫʛʠ ʧʨʦʛʨʘʤʠ, 

ʢʦʠʪʦ ʜʦʧʲʣʥʠʪʝʣʥʦ ʩʘ ʠʟʧʦʣʟʚʘʥʠ ʧʨʠ ʩʲʩʪʘʚʷʥʝʪʦ ʥʘ ʤʦʜʝʣʠʪʝ. ɿʘ ʜʦʧʲʣʥʠʪʝʣʥʠ ʨʘʙʦʪʠ ʠ 

ʦʮʝʥʢʠ ʩʘ ʠʟʧʦʣʟʚʘʥʠ ʦʱʝ ʧʨʦʛʨʘʤʠʪʝ: GlobalMapper, GoogleEarth, RockWorks, AutoCad ʠ ʜʨ. ʊʝ 

ʠʤʘʭʘ ʧʦʤʦʱʥʘ ʬʫʥʢʮʠʷ ʟʘ ʫʣʝʩʥʝʥʠʝ ʧʨʠ ʦʙʨʘʙʦʪʢʘʪʘ ʥʘ ʜʘʥʥʠʪʝ. 

 ɺʘʞʥʦ ʝ ʜʘ ʩʝ ʦʪʙʝʣʝʞʠ, ʯʝ ʥʠʚʦʪʦ ʥʘ ʜʝʪʘʡʣʥʦʩʪ ʥʘ ʤʦʜʝʣʠʪʝ ʝ ʥʘʡ-ʛʦʣʷʤʦ ʟʘ Ăʅʘʭʦʜʠʱʝ 

ʂʶʩʪʝʥʜʠʣñ, ʪʲʡ ʢʘʪʦ ʠʥʬʦʨʤʘʮʠʷʪʘ ʟʘ ʥʝʛʦ ʝ ʥʘʡ-ʦʙʰʠʨʥʘ. ʉʲʦʪʚʝʪʥʦ ʟʘ Ăʅʘʭʦʜʠʱʝ 

ʅʠʢʦʣʠʯʝʚʮʠñ ʠʤʘ ʥʘʡ-ʤʘʣʢʦ ʠʥʬʦʨʤʘʮʠʷ ʠ ʪʝʨʝʥʥʠ ʧʨʦʫʯʚʘʥʠʷ, ʢʦʝʪʦ ʧʨʝʜʦʧʨʝʜʝʣʷ ʠ ʥʘʡ-ʤʘʣʢʘ 

ʪʦʯʥʦʩʪ. ʇʨʠ ʢʦʥʩʪʨʫʠʨʘʥʝʪʦ ʥʘ ʢʦʥʮʝʧʪʫʘʣʥʠʪʝ ʤʦʜʝʣʠ ʝ ʧʨʠʝʪʘ ʜʚʫʠʟʤʝʨʥʘʪʘ ʚʠʟʫʘʣʠʟʘʮʠʷ ʠ 

ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʠʟʩʣʝʜʚʘʥʠʷ ʨʘʡʦʥ. ʅʘʧʨʘʚʝʥ ʙʝʰʝ ʦʧʠʪ ʟʘ ʪʨʠʠʟʤʝʨʥʦ (3D) ʦʥʘʛʣʝʜʷʚʘʥʝ, ʥʦ 

ʥʘʣʠʯʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷ ʥʝ ʝ ʜʦʩʪʘʪʲʯʥʘ ʟʘ ʪʦʯʝʥ ʠ ʧʨʝʜʩʪʘʚʠʪʝʣʝʥ ʤʦʜʝʣ. ɽʚʝʥʪʫʘʣʥʠʷʪ 

ʪʨʠʠʟʤʝʨʝʥ ʤʦʜʝʣ ʙʠ ʙʠʣ ʧʦ-ʢʦʤʧʣʝʢʩʝʥ, ʥʦ ʣʠʧʩʘʪʘ ʥʘ ʩʲʱʝʩʪʚʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʚʲʚ ʚʘʞʥʠ ʟʦʥʠ 

ʱʝ ʫʩʣʦʞʥʠ ʟʥʘʯʠʪʝʣʥʦ ʩʲʩʪʘʚʷʥʝʪʦ ʤʫ ʠ ʱʝ ʜʦʚʝʜʝ ʜʦ ʥʝʜʦʩʪʦʚʝʨʥʠ ʧʨʦʛʥʦʟʠ. 

 ʉʣʝʜ ʘʥʘʣʠʟʘ ʥʘ ʩʲʙʨʘʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷ ʠ ʦʧʨʝʜʝʣʷʥʝʪʦ ʥʘ ʚʲʟʤʦʞʥʘʪʘ ʪʦʯʥʦʩʪ ʥʘ 

ʢʦʥʮʝʧʪʫʘʣʥʠʪʝ ʤʦʜʝʣʠ ʩʘ ʦʮʝʥʝʥʠ ʠ ʟʦʥʠʪʝ, ʚ ʢʦʠʪʦ ʜʘʥʥʠʪʝ ʩʘ ʧʦ-ʤʘʣʢʦ. ɿʘ ʚʩʠʯʢʠ ʥʘʭʦʜʠʱʘ 

ʣʠʧʩʚʘʪ ʦʩʥʦʚʥʦ ʩʚʝʜʝʥʠʷ ʚ ʟʦʥʠʪʝ ʥʘ ʧʦʜʭʨʘʥʚʘʥʝ, ʢʘʢʪʦ ʚ ʧʣʘʥ, ʪʘʢʘ ʠ ʚ ʜʲʣʙʦʯʠʥʘ. ɺ ʟʦʥʠʪʝ ʥʘ 

ʥʘʩʠʱʘʥʝ ʠ ʧʨʠʜʚʠʞʚʘʥʝ ʥʘ ʚʦʜʠʪʝ, ʥʘʣʠʯʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷ ʩʲʱʦ ʝ ʤʘʣʢʦ, ʢʘʪʦ ʟʘ ʜʚʝ ʦʪ 

ʥʘʭʦʜʠʱʘʪʘ ï ʅʠʢʦʣʠʯʝʚʮʠ ʠ ɹʝʨʩʠʥ ʪʷ ʝ ʥʝʧʲʣʥʘ. ɺ ʟʦʥʠʪʝ ʥʘ ʜʨʝʥʠʨʘʥʝ ʠʤʘ ʥʘʡ-ʧʦʜʨʦʙʥʘ 

ʠʥʬʦʨʤʘʮʠʷ, ʢʦʷʪʦ ʩʝ ʜʦʧʲʣʚʘ ʦʪ ʩʦʥʜʘʞʥʠ, ʛʝʦʬʠʟʠʯʥʠ ʠ ʜʨ. ʧʨʦʫʯʚʘʥʠʷ. ʉʲʦʪʚʝʪʥʦ ʠ ʤʦʜʝʣʠʪʝ 

ʚ ʪʘʟʠ ʯʘʩʪ ʦʪ ʥʘʭʦʜʠʱʘʪʘ ʩʘ ʥʘʡ-ʪʦʯʥʠ ʠ ʜʝʪʘʡʣʥʠ. 

  ʉʣʝʜ ʚʥʠʤʘʪʝʣʥʠʷ ʧʨʝʛʣʝʜ ʥʘ ʘʨʭʠʚʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷ ʤʦʞʝ ʜʘ ʩʝ ʦʪʙʝʣʝʞʠ, ʯʝ ʥʘʡ-

ʧʦʜʨʦʙʥʠ ʩʘ ʜʘʥʥʠʪʝ ʟʘ ʛʝʦʣʦʞʢʠʷ ʩʪʨʦʝʞ ʥʘ ʨʘʡʦʥʘ. ʇʦʜʝʣʝʥʠ ʩʘ ʧʦʚʝʯʝ ʦʪ 30 ʩʚʠʪʠ ʩ ʧʦʜʨʦʙʥʠ 

ʦʧʠʩʘʥʠʷ ʠ ʩʚʝʜʝʥʠʷ ʟʘ ʧʝʪʨʦʛʨʘʬʩʢʠʷ, ʤʠʥʝʨʘʣʥʠʷ ʠ ʛʝʥʝʪʠʯʝʥ ʩʪʨʦʝʞ ʥʘ ʚʩʷʢʦ ʛʝʦʣʦʞʢʦ ʪʷʣʦ. 

ʊʝʢʪʦʥʩʢʘʪʘ ʠʟʫʯʝʥʦʩʪ ʩʲʱʦ ʝ ʜʦʙʨʘ ʠ ʦʪʛʦʚʘʨʷ ʥʘ ʥʫʞʜʠʪʝ ʥʘ ʢʦʥʮʝʧʪʫʘʣʥʠʪʝ ʤʦʜʝʣʠ.  

 ɽʜʥʘ ʦʪ ʥʘʡ-ʚʘʞʥʠʪʝ ʟʘʜʘʯʠ ʟʘ ʜʠʥʘʤʠʢʘʪʘ ʥʘ ʩʠʩʪʝʤʘʪʘ ʝ ʩʲʙʠʨʘʥʝʪʦ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʠ 

ʢʘʨʪʠʨʘʥʝʪʦ ʥʘ ʨʘʟʣʦʤʥʠʪʝ ʥʘʨʫʰʝʥʠʷ. ʊʝ ʠʤʘʪ ʩʲʱʝʩʪʚʝʥʘ ʨʦʣʷ ʟʘ ʧʦʜʭʨʘʥʚʘʥʝʪʦ ʠ ʜʚʠʞʝʥʠʝʪʦ 

ʥʘ ʚʦʜʠʪʝ ʦʪ ʩʠʩʪʝʤʘʪʘ, ʟʘʪʦʚʘ ʪʦʯʥʘʪʘ ʠʤ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʝ ʚʘʞʥʘ. ʉʣʝʜ ʚʥʠʤʘʪʝʣʥʘʪʘ ʦʮʝʥʢʘ ʥʘ 

ʨʘʟʣʦʤʠʪʝ ʧʦ ʩʲʙʨʘʥʠʪʝ ʢʘʨʪʥʠ ʠ ʜʨʫʛʠ ʤʘʪʝʨʠʘʣʠ, ʙʷʭʘ ʥʘʧʨʘʚʝʥʠ ʠ ʪʝʨʝʥʥʠ ʥʘʙʣʶʜʝʥʠʷ. 

ɿʘʩʥʝʪʠ ʙʷʭʘ ʩ GPS ʭʘʨʘʢʪʝʨʥʠ ʪʦʯʢʠ ʟʘ ʧʦʪʚʲʨʞʜʘʚʘʥʝ ʥʘ ʤʝʩʪʘʪʘ ʠʤ. ɺʥʠʤʘʪʝʣʥʦ ʩʘ ʩʨʘʚʥʝʥʠ 
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ʚʩʠʯʢʠ ʢʘʨʪʠʨʘʥʠ ʨʘʟʣʦʤʠ ʩʲʩ ʩʘʪʝʣʠʪʥʠ ʠʟʦʙʨʘʞʝʥʠʷ, ʤʦʨʬʦʣʦʞʢʠ ʧʨʠʟʥʘʮʠ ʠ ʧʦʣʝʚʠ 

ʥʘʙʣʶʜʝʥʠʷ.  

 ɿʘ ʧʦ-ʪʦʯʥʠ ʪʝʨʝʥʥʠ ʧʨʦʫʯʚʘʥʠʷ ʙʷʭʘ ʧʨʦʚʝʜʝʥʠ ʣʠʯʥʦ ʚʲʟʜʫʰʥʠ ʥʘʙʣʶʜʝʥʠʷ ʥʘ ʨʘʡʦʥʘ. 

ʊʝ ʠʤʘʭʘ ʟʘ ʮʝʣ ʜʘ ʩʝ ʜʦʙʠʝ ʧʦ-ʪʦʯʥʘ ʠ ʚʠʟʫʘʣʥʘ ʧʨʝʜʩʪʘʚʘ (ʦʪ ʚʠʩʦʯʠʥʘ) ʟʘ ʪʝʨʝʥʥʠʪʝ ʬʦʨʤʠ ʠ 

ʛʝʦʤʦʨʬʦʣʦʞʢʠ ʙʝʣʝʟʠ ʥʘ ʮʷʣʘʪʘ ʦʙʣʘʩʪ (ʬʠʛ. 3.2 ʠ 3.3). ʇʦʣʝʪʠʪʝ ʩʝ ʠʟʚʲʨʰʠʭʘ ʩ 

ʤʦʪʦʜʝʣʪʘʧʣʘʥʝʨ ʥʘ ʚʠʩʦʯʠʥʠ ʜʦ 1500 m ( ʚ ʧʝʨʠʦʜʘ 18-20.08.17ʛ.). ʇʨʝʜʚʘʨʠʪʝʣʥʦ ʙʷʭʘ 

ʥʘʙʝʣʷʟʘʥʠ ʤʝʩʪʘ ʟʘ ʜʝʪʘʡʣʥʦ ʟʘʩʥʝʤʘʥʝ ʥʘ ʦʪʜʝʣʥʠ ʫʯʘʩʪʲʮʠ ʠ ʥʘʡ-ʚʝʯʝ ʥʘ ʨʘʟʣʦʤʥʠ ʥʘʨʫʰʝʥʠʷ. 

ɺʥʠʤʘʪʝʣʥʦ ʙʷʭʘ ʥʘʙʣʶʜʘʚʘʥʠ ʩʲʱʦ ʠ ʟʦʥʠʪʝ ʥʘ ʧʦʜʭʨʘʥʚʘʥʝ, ʢʲʜʝʪʦ ʘʨʭʠʚʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷ ʝ ʧʦ-

ʤʘʣʢʦ. ʆʪ ʪʝʨʝʥʥʠʪʝ ʥʘʙʣʶʜʝʥʠʷ ʙʷʭʘ ʩʲʙʨʘʥʠ ʜʘʥʥʠ ʠ ʚʠʟʫʘʣʥʠ ʚʧʝʯʘʪʣʝʥʠʷ ʟʘ ʤʝʩʪʘ, ʢʦʠʪʦ ʥʝ 

ʩʝ ʚʠʞʜʘʪ ʜʦʙʨʝ ʥʘ ʩʘʪʝʣʠʪʥʠʪʝ ʦʙʨʘʟʠ. ɺʩʠʯʢʠ ʪʝʟʠ ʘʥʘʣʠʟʠ, ʧʦʩʣʫʞʠʭʘ ʟʘ ʝʜʥʘ ʧʦ-ʪʦʯʥʘ 

ʢʣʘʩʠʬʠʢʘʮʠʷ ʥʘ ʨʘʟʣʦʤʠʪʝ ʠ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʭʠʜʨʦʛʝʦʣʦʞʢʦʪʦ ʠʤ ʟʥʘʯʝʥʠʝ. ʂʣʘʩʠʬʠʮʠʨʘʥʠ ʙʷʭʘ 

ʩʣʝʜʥʠʪʝ ʪʠʧʦʚʝ ʨʘʟʣʦʤʠ: ʧʨʦʚʦʜʷʱʠ ʨʘʟʣʦʤʠ, ʚʦʜʦʫʧʦʨʥʠ ʨʘʟʣʦʤʠ, ʧʦʜʭʨʘʥʚʘʱʠ ʚ ʜʲʣʙʦʯʠʥʘ 

ʨʘʟʣʦʤʠ, ʨʘʟʣʦʤʠ ʧʨʝʜʦʧʨʝʜʝʣʷʱʠ ʦʙʱʘʪʘ ʥʘʧʫʢʘʥʦʩʪ ʩ ʨʝʛʠʦʥʘʣʝʥ ʭʘʨʘʢʪʝʨ ʠ ʨʘʟʣʦʤʠ 

ʦʙʨʘʟʫʚʘʥʠ ʢʘʪʦ ʩʘʪʝʣʠʪʥʠ ʪʝʢʪʦʥʩʢʠ ʥʘʨʫʰʝʥʠʷ.  

 ʇʨʠ ʦʙʨʘʙʦʪʢʘʪʘ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʷʪʘ ʥʘ ʩʲʙʨʘʥʠʪʝ ʜʘʥʥʠ, ʦʩʦʙʝʥʦ ʟʘ ʨʘʟʣʦʤʠʪʝ, ʙʷʭʘ 

ʠʟʧʦʣʟʚʘʥʠ ʠ ʜʨʫʛʠ ʧʨʦʛʨʘʤʠ, ʢʦʠʪʦ ʠʤʘʭʘ ʟʘ ʮʝʣ ʜʘ ʜʦʧʲʣʥʷʪ ʠ ʫʣʝʩʥʷʪ ʘʥʘʣʠʟʘ ʥʘ ʠʥʬʦʨʤʘʮʠʷʪʘ. 

ʀʟʧʦʣʟʚʘʥʠʷʪ ʜʦʧʲʣʥʠʪʝʣʝʥ ʩʦʬʪʫʝʨ GlobalMapper ʧʦʤʦʛʥʘ ʟʘ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʨʝʣʝʬʘ ʚ 2D ʠ 3D 

ʩʨʝʜʘ. ʇʨʦʛʨʘʤʘʪʘ ʧʦʟʚʦʣʷʚʘ ʷʩʥʦ ʜʘ ʩʝ ʦʯʝʨʪʘʷʪ ʨʘʟʣʦʤʥʠʪʝ ʥʘʨʫʰʝʥʠʷ ʠ ʝʩʪʝʩʪʚʝʥʠʪʝ ʚʦʜʦʜʝʣʠ 

ʠ ʜʝʨʝʪʘ. ʂʦʤʙʠʥʘʮʠʷʪʘ ʥʘ ʜʘʥʥʠʪʝ ʩʲʙʨʘʥʠ ʚ ArcGIS ʩ ʪʝʟʠ ʦʪ ʮʠʬʨʦʚʠʷ ʤʦʜʝʣ ʥʘ ʪʝʨʝʥʘ ʚ 

GlobalMapper ʝ ʣʝʩʥʘ ʠ ʧʦʟʚʦʣʷʚʘ ʤʥʦʛʦ ʧʦ-ʪʦʯʥʘ ʦʮʝʥʢʘ ʥʘ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝʪʦ, ʥʘʧʨʘʚʣʝʥʠʝʪʦ ʠ 

ʝʚʝʥʪʫʘʣʥʘʪʘ ʛʦʣʝʤʠʥʘ ʥʘ ʨʘʟʣʦʤʥʦʪʦ ʥʘʨʫʰʝʥʠʝ. ɸʥʘʣʠʟʠʨʘʥʠ ʩʘ ʩʲʱʦ ʥʘʢʣʦʥʠʪʝ ʠ ʜʲʣʞʠʥʠʪʝ 

ʥʘ ʩʢʣʦʥʦʚʝʪʝ, ʠʟʣʦʞʝʥʠʝʪʦ ʠʤ, ʚʦʜʦʜʝʣʥʠʪʝ ʠ ʚʦʜʦʩʙʦʨʥʠ ʦʙʣʘʩʪʠ ʠ ʜʨ. ʅʘ ʬʠʛ. 3.2. ʝ ʧʦʢʘʟʘʥ 

ʬʨʘʛʤʝʥʪ ʦʪ ʨʝʣʝʬʥʠʷ ʤʦʜʝʣ ʩ ʚʩʠʯʢʠ ʨʘʟʣʦʤʥʠ ʥʘʨʫʰʝʥʠʷ, ʢʦʠʪʦ ʩʘ ʩʲʙʨʘʥʠ ʦʪ ʦʪʜʝʣʥʠʪʝ ʢʘʨʪʠ 

ʠ ʪʝʨʝʥʥʠ ʥʘʙʣʶʜʝʥʠʷ.  

ʌʠʛ. 3.2 - ʈʝʣʝʬʝʥ ʤʦʜʝʣ ʩ ʨʘʟʣʦʤʥʠ ʥʘʨʫʰʝʥʠʷ, ʢʦʠʪʦ ʩʘ ʩʲʙʨʘʥʠ ʦʪ ʦʪʜʝʣʥʠʪʝ ʢʘʨʪʠ ʠ ʪʝʨʝʥʥʠ 

ʥʘʙʣʶʜʝʥʠʷ 
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ʌʠʛ. 3.3- ʉʥʠʤʢʠ ʥʘ ʨʘʡʦʥʘ ʥʘʧʨʘʚʝʥʠ ʣʠʯʥʦ ʧʨʠ ʧʦʣʝʪʠʪʝ ʩ ʤʦʪʦ ʜʝʣʪʘʧʣʘʥʝʨʘ, ʧʨʠʚʲʨʟʘʥʠ ʢʲʤ 

ʤʦʨʬʦʣʦʞʢʠʪʝ ʝʣʝʤʝʥʪʠ ʥʘ ʨʘʡʦʥʘ ( ʚ ʧʝʨʠʦʜʘ 18 - 20.08.2017 ʛ.) 

 

 ʇʨʠ ʘʥʘʣʠʟʘ ʥʘ ʛʝʦʣʦʞʢʘʪʘ ʠʥʬʦʨʤʘʮʠʷ ʝ ʥʘʧʨʘʚʝʥʘ ʢʦʤʙʠʥʘʮʠʷ ʦʪ ʦʪʜʝʣʥʠʪʝ ʢʘʨʪʠ ʠ 

ʛʝʦʣʦʞʢʠ ʢʘʨʪʠʨʦʚʢʠ. ʆʮʝʥʝʥʘ ʝ ʛʝʦʣʦʞʢʘʪʘ ʩʨʝʜʘ, ʢʘʪʦ ʚʲʟʤʦʞʥʘ ʟʘ ʬʦʨʤʠʨʘʥʝ ʠ ʘʢʫʤʫʣʠʨʘʥʝ ʥʘ 

ʪʝʨʤʦ ʤʠʥʝʨʘʣʥʠ ʚʦʜʠ. ɺʥʠʤʘʪʝʣʥʦ ʩʘ ʦʮʝʥʝʥʠ ʠ ʠʥʪʝʨʧʨʝʪʠʨʘʥʠ ʢʦʥʪʘʢʪʠʪʝ ʥʘ ʨʘʟʣʠʯʥʠʪʝ 

ʣʠʪʦʩʪʨʘʪʠʛʨʘʬʩʢʠ ʝʜʠʥʠʮʠ. ʇʨʠʚʲʨʟʘʥʠ ʩʘ ʜʘʥʥʠʪʝ ʟʘ ʪʷʭ ʩ ʘʥʘʣʠʟʘ ʥʘ ʨʘʟʣʦʤʥʠʪʝ ʥʘʨʫʰʝʥʠʷ ʠ 

ʚʩʠʯʢʠ ʩʦʥʜʘʞʥʠ ʜʘʥʥʠ. ʈʘʟʛʨʘʥʠʯʝʥʠ ʠ/ʠʣʠ ʦʙʝʜʠʥʝʥʠ ʩʘ ʛʝʦʣʦʞʢʠ ʝʜʠʥʠʮʠ ʩ ʭʠʜʨʦʛʝʦʣʦʞʢʦ 

ʟʥʘʯʝʥʠʝ, ʢʦʠʪʦ ʩʘ ʦʧʠʩʘʥʠ ʧʦʜʨʦʙʥʦ ʚ ʩʣʝʜʚʘʱʘʪʘ ʛʣʘʚʘ ʟʘ ʚʩʷʢʦ ʦʪʜʝʣʥʦ ʥʘʭʦʜʠʱʝ.  

 ɺ ʜʲʣʙʦʯʠʥʘ ʩʘ ʦʮʝʥʝʥʠ ʚʦʜʦʫʧʦʨʥʠʪʝ ʛʝʦʣʦʞʢʠ ʪʝʣʘ ʠ ʪʝʟʠ, ʢʦʠʪʦ ʙʠʭʘ ʤʦʛʣʠ ʜʘ 

ʘʢʫʤʫʣʠʨʘʪ ʚʦʜʠ. ɿʘ ʘʥʘʣʠʟʘ ʩʘ ʠʟʧʦʣʟʚʘʥʠ ʦʩʥʦʚʥʦ ʩʲʙʨʘʥʠʪʝ 29 ʙʨ. ʥʘʧʨʝʯʥʠ ʧʨʦʬʠʣʠ ʟʘ ʨʘʡʦʥʘ 

(ʬʦʥʜʦʚʠ ʤʘʪʝʨʠʘʣʠ, ʂʦʩʪʘʜʠʥʦʚ 1941, ɹʦʥʯʝʚ 1960 ʠ ʜʨ.). ʄʝʩʪʘʪʘ ʥʘ ʚʩʠʯʢʠ ʧʨʦʬʠʣʠ ʩʘ 

ʧʦʢʘʟʘʥʠ ʥʘ ʬʠʛ. 2.1.  ʂʦʨʠʛʠʨʘʥʠ ʩʘ ʛʝʦʣʦʞʢʠ ʥʝʪʦʯʥʦʩʪʠ ʠ ʥʝʩʲʦʪʚʝʪʩʪʚʠʷ, ʢʦʠʪʦ ʩʝ ʫʩʪʘʥʦʚʠʭʘ 

ʧʨʠ ʘʥʘʣʠʟʘ ʥʘ ʠʥʬʦʨʤʘʮʠʷʪʘ ʤʝʞʜʫ ʦʪʜʝʣʥʠʪʝ ʠʟʪʦʯʥʠʮʠ. ʆʩʥʦʚʥʦ ʪʝʟʠ ʥʝʪʦʯʥʦʩʪʠ ʙʷʭʘ 

ʟʘʙʝʣʷʟʘʥʠ ʧʨʠ ʦʧʨʝʜʝʣʷʥʝʪʦ ʥʘ ʚʲʟʨʘʩʪʪʘ ʥʘ ʜʘʜʝʥʘ ʩʚʠʪʘ ʠʣʠ ʩʣʝʜ ʩʲʚʨʝʤʝʥʝʥ ʘʥʘʣʠʟ ʥʘ 

ʢʦʥʢʨʝʪʥʘ ʯʘʩʪ ʦʪ ʨʘʡʦʥʘ. ʆʪʥʦʩʥʦ ʚʲʟʨʘʩʪʪʘ ʥʘ ʛʝʦʣʦʞʢʠʪʝ ʬʦʨʤʘʮʠʠ ʠʤʘ ʜʚʝ ʧʦ-ʚʘʞʥʠ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ. ʇʲʨʚʘʪʘ ʩʝ ʦʪʥʘʩʷ ʟʘ ʩʲʚʨʝʤʝʥʥʘʪʘ ʜʘʪʠʨʦʚʢʘ ʥʘ ʚʲʟʨʘʩʪʪʘ ʥʘ ʆʩʦʛʦʚʩʢʠʷ ʧʣʫʪʦʥ, 

ʢʦʷʪʦ ʝ ʦʧʨʝʜʝʣʝʥʘ ʥʘ ʢʲʩʝʥ ʆʣʠʛʦʮʝʥ ï 20 ï 29ʄʘ. ʊʘʟʠ ʦʮʝʥʢʘ ʩʝ ʨʘʟʛʨʘʥʠʯʘʚʘ ʤʥʦʛʦ ʦʪ 

ʜʦʩʝʛʘʰʥʠʪʝ ʩʚʝʜʝʥʠʷ ʟʘ ʧʣʫʪʦʥʘ, ʢʦʡʪʦ ʩʝ ʩʤʷʪʘʰʝ ʟʘ ʧʘʣʝʦʟʦʡʩʢʠ. ɼʘʥʥʠʪʝ ʩʘ ʦʪʨʘʟʝʥʠ ʚ 

ʟʘʧʠʩʢʘʪʘ ʢʲʤ ʥʦʚʘʪʘ ʛʝʦʣʦʞʢʘ ʢʘʨʪʘ ʥʘ ɹʲʣʛʘʨʠʷ ʚ ʤʘʱʘʙ 1:50 000.  
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 ʊʦʚʘ ʧʦʩʪʘʚʷ ʚʲʧʨʦʩʠ ʟʘ ʦʪʥʦʩʠʪʝʣʥʦ ʧʦ-ʩʢʦʨʦʰʥʘʪʘ ʚʫʣʢʘʥʠʯʥʘ ʘʢʪʠʚʥʦʩʪ ʚ ʨʘʡʦʥʘ, 

ʪʝʢʪʦʥʩʢʠʪʝ ʧʨʦʷʚʠ ʠ ʦʮʝʥʢʘʪʘ ʥʘ ʥʘʧʫʢʘʥʦʩʪʪʘ ʥʘ ʤʘʩʠʚʘ ʚ ʜʲʣʙʦʯʠʥʘ. ɺʩʠʯʢʠ ʪʝʟʠ ʚʲʧʨʦʩʠ ʠ 

ʥʦʚʠ ʘʥʘʣʠʟʠ ʠʤʘʪ ʦʩʦʙʝʥʦ ʚʘʞʥʦ ʟʥʘʯʝʥʠʝ ʟʘ ʮʷʣʘʪʘ ʩʠʩʪʝʤʘ, ʥʦ ʥʘʡ-ʚʝʯʝ ʟʘ ʥʘʭʦʜʠʱʝ 

ʂʶʩʪʝʥʜʠʣ ʠ ɹʝʨʩʠʥ. ɽʜʥʘ ʩʲʚʨʝʤʝʥʥʘ ʚʫʣʢʘʥʠʯʥʘ ʜʝʡʥʦʩʪ ʚ ʟʦʥʘʪʘ ʥʘ ʧʦʜʭʨʘʥʚʘʥʝ ʥʘ ʚʦʜʠʪʝ ʦʪ 

ʥʘʭ. ʂʶʩʪʝʥʜʠʣ ʜʦ ʛʦʣʷʤʘ ʩʪʝʧʝʥ ʙʠ ʦʙʷʩʥʠʣʘ ʟʥʘʯʠʪʝʣʥʦ ʧʦ-ʚʠʩʦʢʠʪʝ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ ʚʦʜʠʪʝ (ʜʦ 

75Á ʉ),  ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʜʨʫʛʠʪʝ ʥʘʭʦʜʠʱʘ (25 - 40Á ʉ). ɽʚʝʥʪʫʘʣʥʠʷʪ ʧʦʚʠʰʝʥ ʛʝʦʪʝʨʤʠʯʝʥ ʛʨʘʜʠʝʥʪ 

ʤʦʞʝ ʜʘ ʧʨʝʜʦʧʨʝʜʝʣʷ ʧʦ-ʧʣʠʪʢʘ ʮʠʨʢʫʣʘʮʠʷ ʥʘ ʪʝʟʠ ʚʦʜʠ ʚ ʜʲʣʙʦʯʠʥʘ ʠ ʧʦ-ʢʨʘʪʲʢ ʧʨʝʩʪʦʡ ʚ 

ʟʦʥʘʪʘ ʥʘ ʥʘʩʠʱʘʥʝ. ɼʨʫʛʘʪʘ ʚʘʞʥʘ ʨʘʟʣʠʢʘ ʝ ʥʝʧʨʘʚʠʣʥʦʪʦ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʚʲʟʨʘʩʪʪʘ ʥʘ ʪʨʠʘʩʢʠʪʝ 

ʩʝʜʠʤʝʥʪʠ ʧʦ ʩʦʥʜʘʞʥʠʪʝ ʜʘʥʥʠ ʚ ʜʦʢʣʘʜʘ ʟʘ ʅʝʚʝʩʪʠʥʦ ʦʪ 1971 ʛ. ʅʘ ʜʲʣʙʦʯʠʥʘ 180,0 m ʝ 

ʦʧʠʩʘʥʘ ʧʘʯʢʘ ʦʪ ʧʷʩʲʯʥʠʮʠ, ʢʦʷʪʦ ʧʦ-ʢʲʩʥʦ ɿʘʛʦʨʯʝʚ (1994) ʦʪʜʝʣʷ ʢʘʪʦ ʨʝʛʠʦʥʘʣʝʥ ʨʝʧʝʨ ʟʘ 

ʨʘʟʛʨʘʥʠʯʘʚʘʥʝ ʥʘ ʧʝʨʤʩʢʠʪʝ ʩʝʜʠʤʝʥʪʠ ʦʪ ʪʝʟʠ ʥʘ ʜʦʣʥʠʷ ʪʨʠʘʩ. ʊʝʟʠ ʛʝʦʣʦʞʢʠ ʧʨʦʤʝʥʠ ʠʤʘʪ 

ʚʘʞʥʦ ʟʥʘʯʝʥʠʝ ʟʘ ʚʦʜʠʪʝ ʦʪ ʥʘʭ. ʊʦʧʠʣʘʪʘ. ʊʝ ʦʢʘʟʚʘʪ ʚʣʠʷʥʠʝ ʧʨʠ ʪʲʣʢʫʚʘʥʝʪʦ ʥʘ ʟʦʥʠʪʝ ʥʘ 

ʧʨʦʥʠʢʚʘʥʝ ʠ ʮʠʨʢʫʣʠʨʘʥʝ ʠ ʦʮʝʥʢʘʪʘ ʥʘ ʚʦʜʦʫʧʦʨʥʠʷ ʨʘʟʣʦʤ ʚ ʟʦʥʘʪʘ ʥʘ ʜʨʝʥʠʨʘʥʝ.  

ʉ ʧʦʤʦʱʪʘ ʥʘ ʧʨʦʛʨʘʤʘʪʘ ArcGIS ʩʘ ʨʘʟʨʘʙʦʪʝʥʠ ʨʘʟʣʠʯʥʠ ʢʘʨʪʠ ʠ ʮʠʬʨʦʚʠ ʤʦʜʝʣʠ ʥʘ ʨʘʡʦʥʘ. ʊʝ 

ʩʘ ʨʘʟʨʘʙʦʪʝʥʠ ʚ 2D ʠ 3D ʚʠʟʫʘʣʠʟʘʮʠʠ ʠ ʘʥʘʣʠʟʠʨʘʪ ʨʘʟʣʠʯʥʠ ʨʝʣʝʬʥʠ ʬʦʨʤʠ ʠ ʠʥʬʦʨʤʘʮʠʷ. 

ʉʲʩʪʘʚʝʥʠ ʩʘ ʤʦʜʝʣʠ ʩ ʠʟʯʠʩʣʝʥʠʷ ʥʘ ʥʘʢʣʦʥʘ ʥʘ ʩʢʣʦʥʦʚʝʪʝ, ʪʷʭʥʘʪʘ ʦʨʠʝʥʪʘʮʠʷ, ʛʨʘʥʠʮʠ ʥʘ 

ʚʦʜʦʜʝʣʠ ʧʦ ʢʦʪʠ, ʧʦʩʦʢʘ ʥʘ ʧʦʚʲʨʭʥʦʩʪʥʠʪʝ ʧʦʪʦʮʠ ʠ ʜʨ. ʊʝ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ ʬʠʛ. 3.4 ʠ 3.5 

 

ʌʠʛ. 3.4. ï ɻʀʉ ʤʦʜʝʣʠ ʥʘ ʨʘʡʦʥʘ ʥʘ ʠʟʩʣʝʜʚʘʥʝ ʚ 2D ʠ 3D ʩʨʝʜʘ ï ʠʟʛʣʝʜ ʥʘ ʩʝʚʝʨ 
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ʌʠʛ. 3.5. ï ɻʀʉ ʤʦʜʝʣʠ ʥʘ ʨʘʡʦʥʘ ʥʘ ʠʟʩʣʝʜʚʘʥʝ ʚ 2D ʠ 3D ʩʨʝʜʘ ï ʠʟʛʣʝʜ ʥʘ ʶʛ 

 

 

ɻʃɸɺɸ ʏɽʊɺʒʈʊɸ 

 

1. ʅʘʭʦʜʠʱʘ ʥʘ ʤʠʥʝʨʘʣʥʘ ʚʦʜʘ ʚ ʨʘʡʦʥʘ ʥʘ ʠʟʩʣʝʜʚʘʥʝ  

 ɺ ʥʘʩʪʦʷʱʘʪʘ ʛʣʘʚʘ ʩʘ ʭʘʨʘʢʪʝʨʠʟʠʨʘʥʠ ʜʝʪʘʡʣʥʦ ʚʩʠʯʢʠ ʥʘʭʦʜʠʱʘ ʥʘ ʤʠʥʝʨʘʣʥʘ ʚʦʜʘ, 

ʢʦʠʪʦ ʧʦʧʘʜʘʪ ʚ ʦʙʭʚʘʪʘ ʥʘ ʠʟʩʣʝʜʚʘʥʝʪʦ. ɽʜʥʘ ʦʪ ʦʩʥʦʚʥʠʪʝ ʮʝʣʠ ʝ ʜʘ ʙʲʜʝ ʠʟʷʩʥʝʥʘ ʜʝʪʘʡʣʥʦ 

ʛʝʦʣʦʛʦïʪʝʢʪʦʥʩʢʘʪʘ ʩʨʝʜʘ ʠ ʜʠʥʘʤʠʢʘʪʘ ʥʘ ʩʠʩʪʝʤʘʪʘ, ʥʘ ʙʘʟʘʪʘ ʥʘ ʢʦʷʪʦ ʜʘ ʙʲʜʘʪ ʢʦʥʩʪʨʫʠʨʘʥʠ 

ʍʠʜʨʦʛʝʦʣʦʞʢʠ ʢʦʥʮʝʧʪʫʘʣʥʠ ʤʦʜʝʣʠ (ʍʂʄ) ʟʘ ʚʩʷʢʦ ʥʘʭʦʜʠʱʝ.  

 

1.1. ʅʘʭʦʜʠʱʝ ʥʘ ʪʝʨʤʦʤʠʥʝʨʘʣʥʘ ʚʦʜʘ - ʂʶʩʪʝʥʜʠʣ [A1]  

 

1.1.1.  ʆʙʱʠ ʩʚʝʜʝʥʠʷ ʠ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ  
 ʅʘʭʦʜʠʱʝʪʦ ʥʘ ʤʠʥʝʨʘʣʥʘ ʚʦʜʘ ʚ ʛʨ. ʂʶʩʪʝʥʜʠʣ ʝ ʠʟʚʝʩʪʥʦ ʦʱʝ ʦʪ ʜʨʝʚʥʦʩʪʪʘ. ɺ ʛʨʘʜʘ ʠʤʘ 

ʦʩʪʘʥʢʠ ʥʘ ʙʘʥʠ ʦʪ ʈʠʤʩʢʦ ʚʨʝʤʝ, ʢʦʝʪʦ ʩʚʠʜʝʪeʣʩʪʚʘ ʟʘ ʝʢʩʧʣʦʘʪʘʮʠʷʪʘ ʥʘ ʤʠʥʝʨʘʣʥʦʪʦ 

ʙʦʛʘʪʩʪʚʦ. ʊʝʨʤʘʣʥʠʪʝ ʚʦʜʠ ʩʝ ʨʘʟʢʨʠʚʘʪ ʯʨʝʟ ʝʩʪʝʩʪʚʝʥʠ ʠʟʚʦʨʠ, ʨʘʟʧʦʣʦʞʝʥʠ ʚ ʶʞʥʘʪʘ ʯʘʩʪ ʥʘ 

ʛʨʘʜʘ, ʚ ʧʦʜʥʦʞʠʝʪʦ ʥʘ ʚʠʩʦʯʠʥʘʪʘ ʍʠʩʘʨʣʲʢ, ʢʦʷʪʦ ʝ ʯʘʩʪ ʦʪ ɹʨʝʟʦʚʩʢʠʷ ʨʠʜ ʥʘ ʆʩʦʛʦʚʩʢʘ 

ʧʣʘʥʠʥʘ. 

 ɿʦʥʘʪʘ ʥʘ ʝʩʪʝʩʪʚʝʥʠʪʝ ʠʟʚʦʨʠ ʝ ʧʨʦʷʚʝʥʘ ʚ ʫʯʘʩʪʲʢ ʩ ʜʲʣʞʠʥʘ ʦʢʦʣʦ 180 m ʠ ʰʠʨʠʥʘ 65 m. 

ʇʲʨʚʦʥʘʯʘʣʥʦ ʠʟʚʦʨʠʪʝ ʩʘ ʙʠʣʠ ʦʢʦʣʦ 40, ʧʨʲʩʥʘʪʠ ʭʘʦʪʠʯʥʦ ʚ ʨʘʡʦʥ, ʥʘ ʧʣʦʱ ʦʢʦʣʦ 2 ʭʝʢʪʘʨʘ.  



 

ʄʀʅʅʆ - ɻɽʆʃʆɾʂʀ ʋʅʀɺɽʈʉʀʊɽʊ ñʉɺ. ʀɺɸʅ ʈʀʃʉʂʀò 
 

ʍʀɼʈʆɻɽʆʃʆɾʂʆ ʂʆʅʎɽʇʊʋɸʃʅʆ ʄʆɼɽʃʀʈɸʅɽ ɺ ɻʀʉ ʉʈɽɼɸ ʅɸ ʅɸʍʆɼʀʑɸ ʅɸ 

ʊɽʈʄʆʄʀʅɽʈɸʃʅɸ ɺʆɼɸ ɺ ʈɸʁʆʅɸ ʅɸ ʂʖʉʊɽʅɼʀʃʉʂɸʊɸ ʂʆʊʃʆɺʀʅɸ 
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ʇʨʝʟ 1910 ʛ. ʠʟʚʦʨʠʪʝ ʩʘ ʢʘʧʪʠʨʘʥʠ ʚ 11 ʢʘʧʪʘʞʘ, ʢʘʪʦ ʯʘʩʪ ʦʪ ʪʷʭ ʩʘ ʪʘʤʧʦʥʠʨʘʥʠ. ɺʦʜʠʪʝ ʩʘ 

ʩʲʙʨʘʥʠ ʚ ʰʘʭʪʘ ʩ ʦʙʱ ʜʝʙʠʪ 33 l/s ʠ ʪʝʤʧʝʨʘʪʫʨʘ ʦʢʦʣʦ 76 ʉ. (ʬʠʛ. 4.1 ) 

 

 

 

ʌʠʛ. 4.1. ʄʝʩʪʦʧʦʣʦʞʝʥʠʝ ʠ ʨʝʣʝʬʝʥ ʤʦʜʝʣ ʥʘ ʥʘʭʦʜʠʱʝ ʂʶʩʪʝʥʜʠʣ 

 

1.1.2. ɼʝʪʘʡʣʥʠ ʛʝʦʣʦʞʢʠ ʫʩʣʦʚʠʷ ʚ ʨʘʡʦʥʘ ʥʘ ʥʘʭʦʜʠʱʝ ʂʶʩʪʝʥʜʠʣ  

 

ɺ ʛʝʦʣʦʞʢʦ ʦʪʥʦʰʝʥʠʝ, ʥʘʭʦʜʠʱʝ ʂʶʩʪʝʥʜʠʣ ʧʦʧʘʜʘ ʚ ʨʘʟʥʦʦʙʨʘʟʥʘ ʩʨʝʜʘ ʦʪ ʨʘʟʣʠʯʥʠ 

ʤʘʛʤʝʥʠ ʠ ʤʝʪʘʤʦʨʬʥʠ ʩʢʘʣʠ, ʯʘʩʪʠʯʥʦ ʧʦʢʨʠʪʠ ʦʪ ʩʲʚʨʝʤʝʥʥʠ ʩʝʜʠʤʝʥʪʠ. ɺ ʛʨʘʥʠʮʠʪʝ ʥʘ 

ʥʘʭʦʜʠʱʝʪʦ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʛʨʫʧʠʨʘʥʠ ʪʨʠ ʛʝʥʝʪʠʯʥʠ ʪʠʧʘ ʣʠʪʦʣʦʞʢʠ ʬʦʨʤʘʮʠʠ (ʝʜʠʥʠʮʠ), ʩ 

ʦʪʥʦʰʝʥʠʝ ʢʲʤ ʭʠʜʨʦʜʠʥʘʤʠʢʘʪʘ ʥʘ ʩʠʩʪʝʤʘʪʘ. ʊʝʟʠ ʬʦʨʤʘʮʠʠ ʠʤʘʪ ʨʘʟʣʠʯʝʥ ʧʝʪʨʦʛʨʘʬʩʢʠ 

ʩʲʩʪʘʚ, ʚʲʟʨʘʩʪ, ʥʘʯʠʥ ʥʘ ʦʙʨʘʟʫʚʘʥʝ ʠ ʩʚʦʡʩʪʚʘ.  

ɺʠʩʦʢʠʪʝ ʯʘʩʪʠ (ʧʣʘʥʠʥʠʪʝ ʃʠʩʝʮ ʠ ʆʩʦʛʦʚʦ) ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʦʪ ʠʥʪʨʫʟʠʚʥʠ ʩʢʘʣʠ, ʦʩʥʦʚʥʦ 

ʦʪ ʛʨʘʥʠʪʠ ʠ ʤʝʪʘʤʦʨʬʠʪʠ. ɺ ʥʠʩʢʠʪʝ ʯʘʩʪʠ ʥʘ ʥʘʭʦʜʠʱʝʪʦ (ʂʶʩʪʝʥʜʠʣʩʢʘʪʘ ʢʦʪʣʦʚʠʥʘ ʠ 

ʂʶʩʪʝʥʜʠʣʩʢʠʷ ʨʘʟʣʦʤ) ʩʘ ʨʘʟʚʠʪʠ ʥʝʦʛʝʥʩʢʠ ʠ ʢʚʘʪʝʨʥʝʨʥʠ ʩʝʜʠʤʝʥʪʠ. ʊʨʠʪʝ ʣʠʪʦʣʦʞʢʠ 

ʬʦʨʤʘʮʠʠ ʩʘ ʦʙʦʩʦʙʝʥʠ ʠ ʧʨʝʜʩʪʘʚʝʥʠ ʧʦʜʨʦʙʥʦ ʢʘʢʪʦ ʩʣʝʜʚʘ:  

 

 

ʃʠʩʝʮʢʦ - ɹʨʝʟʦʚʩʢʘ ʦʨʪʦʤʝʪʘʤʦʨʬʥʘ ʬʦʨʤʘʮʠʷ 



 

ʄʀʅʅʆ - ɻɽʆʃʆɾʂʀ ʋʅʀɺɽʈʉʀʊɽʊ ñʉɺ. ʀɺɸʅ ʈʀʃʉʂʀò 
 

ʍʀɼʈʆɻɽʆʃʆɾʂʆ ʂʆʅʎɽʇʊʋɸʃʅʆ ʄʆɼɽʃʀʈɸʅɽ ɺ ɻʀʉ ʉʈɽɼɸ ʅɸ ʅɸʍʆɼʀʑɸ ʅɸ 

ʊɽʈʄʆʄʀʅɽʈɸʃʅɸ ɺʆɼɸ ɺ ʈɸʁʆʅɸ ʅɸ ʂʖʉʊɽʅɼʀʃʉʂɸʊɸ ʂʆʊʃʆɺʀʅɸ 
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ʊʦʟʠ ʛʝʥʝʪʠʯʝʥ ʪʠʧ ʣʠʪʦʣʦʞʢʘ ʬʦʨʤʘʮʠʷ ʚʢʣʶʯʚʘ ʨʘʟʥʦʦʙʨʘʟʥʘ ʩʲʚʢʫʧʥʦʩʪ ʦʪ ʤʝʪʘʤʦʨʬʥʠ 

ʩʢʘʣʠ ʠ ʚʫʣʢʘʥʠʯʥʠ ʩʢʘʣʠ, ʤʝʪʘʤʦʨʬʦʟʠʨʘʣʠ ʚ ʨʘʟʣʠʯʥʘ ʩʪʝʧʝʥ. ʉʧʦʨʝʜ ɻʝʦʣʦʞʢʘʪʘ ʢʘʨʪʘ ʥʘ 

ɹʲʣʛʘʨʠʷ (ʄ 1:50 000), ʝʜʠʥʠʮʘʪʘ ʚʢʣʶʯʚʘ ʚ ʩʝʙʝ ʩʠ ʩʣʝʜʥʠʪʝ ʩʢʘʣʥʠ ʢʦʤʧʣʝʢʩʠ: ʆʩʦʛʦʚʩʢʠ 

ʦʨʪʦʤʝʪʘʤʦʨʬʝʥ ʢʦʤʧʣʝʢʩ; ʃʠʩʝʮʢʠ ʦʨʪʦʤʝʪʘʤʦʨʬʝʥ ʢʦʤʧʣʝʢʩ ʠ ʃʝʣʠʥʩʢʠ ʤʝʪʘʛʨʘʥʠʪʠ. 

ʇʝʪʨʦʛʨʘʬʩʢʠ ʩʢʘʣʠʪʝ ʦʪ ʨʘʟʣʠʯʥʠʪʝ ʢʦʤʧʣʝʢʩʠ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʛʣʘʚʥʦ ʦʪ: ʘʤʬʠʙʦʣʠʪʠ, 

ʤʝʪʘʙʘʟʠʪʠ, ʤʝʪʘʜʠʦʨʠʪʠ, ʘʤʬʠʙʦʣ-ʙʠʦʪʠʪʦʚʠ ʛʥʘʡʩʠ, ʤʝʪʘʢʚʘʨʮʜʠʦʨʠʪʠ ʠ ʜʨ. ʉʢʘʣʥʠʪʝ 

ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʥʘ ʃʠʩʝʮʢʠʷ ʢʦʤʧʣʝʢʩ ʩʝ ʨʘʟʢʨʠʚʘʪ ʚ ʟʦʥʘʪʘ ʥʘ ʜʨʝʥʠʨʘʥʝ ʥʘ ʤʠʥʝʨʘʣʥʠʪʝ ʚʦʜʠ 

ʧʦʜ ʚʠʩʦʯʠʥʘʪʘ ʍʠʩʘʨʣʲʢʘ ʜʦ ʛʨ. ʂʶʩʪʝʥʜʠʣ. ʇʦʢʨʠʪʠ ʩʘ ʦʪ ʩʲʚʨʝʤʝʥʥʠ ʢʚʘʪʝʨʥʝʨʥʦ ï ʥʝʦʛʝʥʩʢʠ 

ʩʝʜʠʤʝʥʪʠ. ɺʠʩʦʢʠʪʝ ʯʘʩʪʠ, ʠʟʛʨʘʜʝʥʠ ʦʪ ʪʝʟʠ ʩʢʘʣʠ, ʩʲʱʦ ʠʤʘʪ ʛʦʣʷʤʦ ʟʥʘʯʝʥʠʝ ʧʨʠ 

ʧʦʜʭʨʘʥʚʘʥʝʪʦ ʥʘ ʤʠʥʝʨʘʣʥʠʪʝ ʚʦʜʠ. 

ʆʩʦʛʦʚʩʢʠ ʚʫʣʢʘʥʠʪʠ 

ʊʘʟʠ ʣʠʪʦʣʦʞʢʘ ʬʦʨʤʘʮʠʷ ʠʤʘ ʠʟʮʷʣʦ ʠʥʪʨʫʟʠʚʝʥ ʭʘʨʘʢʪʝʨ ʩ ʭʘʨʘʢʪʝʨʥʘ ʢʫʧʦʣʥʘ ʬʦʨʤʘ. 

ʇʨʦʩʪʨʘʥʩʪʚʝʥʦ ʚʫʣʢʘʥʠʪʠʪʝ ʟʘʝʤʘʪ ʮʝʥʪʨʘʣʥʠʪʝ ʯʘʩʪʠ ʥʘ ʆʩʦʛʦʚʩʢʘʪʘ ʧʣʘʥʠʥʘ, ʦʛʨʘʜʝʥʠ ʦʪ 

ʩʢʘʣʠʪʝ ʥʘ ʃʠʩʝʮʢʦ ï ɹʨʝʟʦʚʩʢʘʪʘ ʦʨʪʦʤʝʪʘʤʦʨʬʥʘ ʬʦʨʤʘʮʠʷ. ʇʣʦʱʪʘ, ʢʦʷʪʦ ʟʘʝʤʘʪ ʆʩʦʛʦʚʩʢʠʪʝ 

ʚʫʣʢʘʥʠʪʠ, ʝ ʦʢʦʣʦ 80-86 km
2
. ʇʝʪʨʦʛʨʘʬʩʢʠ ʧʣʫʪʦʥʲʪ ʝ ʠʟʛʨʘʜʝʥ ʦʪ ʛʨʘʥʠʪʠ ʩ ʨʘʟʣʠʯʝʥ 

ʟʲʨʥʦʤʝʪʨʠʯʝʥ ʩʲʩʪʘʚ. ʈʘʟʤʝʨʲʪ ʥʘ ʛʨʘʥʠʪʠʪʝ ʚʘʨʠʨʘ ʦʪ ʜʨʝʙʥʦ ʜʦ ʛʨʫʙʦʟʲʨʥʝʩʪ. ʄʠʥʝʨʘʣʥʠʷʪ 

ʩʲʩʪʘʚ ʝ ʧʦʩʪʦʷʥʝʥ, ʢʘʪʦ ʦʩʥʦʚʥʦ ʝ ʧʨʝʜʩʪʘʚʝʥ ʦʪ ʧʣʘʛʠʦʢʣʘʟ, ʢʘʣʠʝʚ ʬʝʣʜʰʧʘʪ ʠ ʢʚʘʨʮ. 

ʉʧʦʨʝʜ ʧʦʩʣʝʜʥʠʪʝ ʜʘʪʠʨʦʚʢʠ ʥʘ ʧʣʫʪʦʥʘ (Graf, 2001; Kounov et al., 2004), ʚʲʟʨʘʩʪʪʘ ʝ 

ʦʧʨʝʜʝʣʝʥʘ ʥʘ 29 ï32  ʄʘ, ʢʦʝʪʦ ʛʦ ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʢʘʪʦ ʦʣʠʛʦʮʝʥʩʢʠ. ʆʙʨʘʟʫʚʘʥʝʪʦ ʥʘ ʧʣʫʪʦʥʘ ʝ 

ʩʚʲʨʟʘʥʦ ʩ ʢʲʩʥʦʘʣʧʠʡʩʢʘ ʝʢʩʪʝʥʟʠʷ ʥʘ ʨʘʡʦʥʘ ʠ ʯʘʩʪʠʯʥʦ ʧʨʝʦʙʨʘʟʫʚʘʥʝ ʥʘ ʩʢʘʣʠ ʦʪ 

ʦʙʛʨʘʞʜʘʱʠʷ ʛʦ ʃʠʩʝʮʢʠ ʦʨʪʦʤʝʪʘʤʦʨʬʝʥ ʢʦʤʧʣʝʢʩ.  

 ʉʲʚʨʝʤʝʥʥʠ ʤʘʪʝʨʠʘʣʠ - ʥʝʦʛʝʥ-ʢʚʘʪʝʨʥʝʨ  

ʊʘʟʠ ʣʠʪʦʩʪʨʘʪʠʛʨʘʬʩʢʘ ʬʦʨʤʘʮʠʷ, ʚʢʣʶʯʚʘʱʘ ʩʢʘʣʠ ʩ ʚʲʟʨʘʩʪ < 23Ma, ʠʤʘ ʩʨʘʚʥʠʪʝʣʥʦ ʧʦ-

ʤʘʣʢʦ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʨʘʡʦʥʘ ʥʘ ʥʘʭʦʜʠʱʝ ʂʶʩʪʝʥʜʠʣ. ʊʷ ʟʘʝʤʘ ʥʠʩʢʠʪʝ ʯʘʩʪʠ ʥʘ 

ʂʶʩʪʝʥʜʠʣʩʢʘʪʘ ʢʦʪʣʦʚʠʥʘ ʠ ʧʦ ʥʘʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʂʶʩʪʝʥʜʠʣʩʢʠʷ ʨʘʟʣʦʤ. ʈʘʟʣʦʤʲʪ ʠʤʘ ʧʦʩʦʢʘ 

ʉʀ ï ʖɿ ʠ ʦʪʜʝʣʷ ʃʠʩʝʮ ʧʣʘʥʠʥʘ ʦʪ ʆʩʦʛʦʚʩʢʘ ʧʣʘʥʠʥʘ. ʊʦʚʘ ʝ ʩʨʘʚʥʠʪʝʣʥʦ ʤʣʘʜʘ ʧʨʦʷʚʘ ʥʘ 

ʪʝʢʪʦʥʩʢʦ ʥʘʨʫʰʝʥʠʝ ʩ ʨʘʟʩʝʜʝʥ ʭʘʨʘʢʪʝʨ. ʂʚʘʪʝʨʥʝʨʥʠʪʝ ʤʘʪʝʨʠʘʣʠ, ʟʘʧʲʣʥʠʣʠ ʂʶʩʪʝʥʜʠʣʩʢʠʷ 

ʨʘʟʣʦʤ, ʠʤʘʪ ʧʨʦʣʫʚʠʘʣʥʦ ï ʜʝʣʫʚʠʘʣʝʥ ʭʘʨʘʢʪʝʨ.  

 ʅʘʩʣʘʛʠʪʝ ʩʝ ʧʨʦʩʣʝʜʷʚʘʪ ʧʦ ʩʢʣʦʥʦʚʝʪʝ ʥʘ ʜʚʝʪʝ ʧʣʘʥʠʥʠ ʠ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʦʩʥʦʚʥʦ ʦʪ 

ʨʲʙʝʩʪʠ ʯʘʢʲʣʠ ʩ ʧʝʩʲʯʣʠʚʦïʛʣʠʥʝʩʪ ʟʘʧʲʣʥʠʪʝʣ. ʇʣʦʱʥʦ ʢʦʥʫʩʠʪʝ ʜʦʩʪʠʛʘʪ ʜʲʣʞʠʥʘ ʠ ʰʠʨʦʯʠʥʘ 

ʜʦ ʥʷʢʦʣʢʦ ʢʠʣʦʤʝʪʨʘ. ʊʦʚʘ ʩʚʠʜʝʪʝʣʩʪʚʘ ʟʘ ʙʣʘʛʦʧʨʠʷʪʥʠʪʝ ʫʩʣʦʚʠʷ ʧʨʠ ʬʦʨʤʠʨʘʥʝʪʦ ʠʤ. 

ɼʝʙʝʣʠʥʠʪʝ ʠʤ ʜʦʩʪʠʛʘʪ ʜʦ 30 ï 40 m. ʉʢʘʣʥʠʪʝ ʢʲʩʦʚʝ ʩʘ ʦʩʥʦʚʥʦ ʧʨʝʜʩʪʘʚʝʥʠ ʦʪ ʨʘʟʥʦʚʠʜʥʦʩʪʠ 

ʥʘ ʛʨʘʥʠʪʠ ʠ ʤʝʪʘʙʘʟʠʪʠ. ʊʝʟʠ ʤʘʪʝʨʠʘʣʠ ʧʦʢʨʠʚʘʪ ʩʢʘʣʠʪʝ ʥʘ ʃʠʩʝʮʢʠʪʝ ʤʝʪʘʤʦʨʬʠʪʠ ʠ ʠʤʘʪ 

ʚʘʞʥʘ ʨʦʣʷ ʟʘ ʚʠʩʦʢʦ ʧʨʦʚʦʜʷʱʘʪʘ ʪʝʢʪʦʥʩʢʘ ʟʦʥʘ, ʧʦ ʢʦʷʪʦ ʩʪʘʚʘ ʜʨʝʥʠʨʘʥʝʪʦ ʥʘ ʤʠʥʝʨʘʣʥʠʪʝ 

ʚʦʜʠ.  

1.1.3. ɼʝʪʘʡʣʥʠ ʪʝʢʪʦʥʩʢʠ ʫʩʣʦʚʠʷ ʚ ʨʘʡʦʥʘ ʥʘ ʥʘʭʦʜʠʱʝ ʂʶʩʪʝʥʜʠʣ 

ʊʝʢʪʦʥʩʢʘʪʘ ʦʙʩʪʘʥʦʚʢʘ, ʚ ʢʦʷʪʦ ʧʦʧʘʜʘ ʥʘʭʦʜʠʱʝ ʂʶʩʪʝʥʜʠʣ ʝ ʩʲʩ ʩʣʦʞʝʥ ʭʘʨʘʢʪʝʨ. ʊʦʚʘ 

ʩʝ ʦʙʫʩʣʘʚʷ ʦʪ ʟʥʘʯʠʪʝʣʥʠʪʝ ʪʝʢʪʦʥʩʢʠ ʜʚʠʞʝʥʠʷ ʠ ʝʪʘʧʠ, ʥʘ ʢʦʠʪʦ ʝ ʙʠʣ ʧʦʜʣʦʞʝʥ ʨʘʡʦʥʲʪ. ʇʨʠ 

ʬʦʨʤʠʨʘʥʝʪʦ ʥʘ ʨʘʟʣʠʯʥʠʪʝ ʪʝʢʪʦʥʩʢʠ ʩʪʨʫʢʪʫʨʠ (ʝʜʠʥʠʮʠ),  ʤʦʛʘʪ ʜʘ ʩʝ ʦʪʜʝʣʷʪ ʩʣʝʜʥʠʪʝ ʛʣʘʚʥʠ 

ʝʪʘʧʠ ʥʘ ʨʘʟʚʠʪʠʝ: ʈʘʥʥʦʘʣʧʠʡʩʢʠ, ʂʲʩʥʦʘʣʧʠʡʩʢʠ ʠ ʅʝʦʪʝʢʪʦʥʩʢʠ ʩʪʨʫʢʪʫʨʝʥ ʝʪʘʧ. ʇʨʝʟ ʚʩʝʢʠ 

ʦʪ ʪʷʭ ʩʘ ʩʝ ʬʦʨʤʠʨʘʣʠ ʨʘʟʣʠʯʥʠ ʪʝʢʪʦʥʩʢʠ ʩʪʨʫʢʪʫʨʠ, ʢʘʪʦ ʨʘʟʣʦʤʥʘʪʘ ʘʢʪʠʚʥʦʩʪ ʝ ʩʠʣʥʦ 

ʧʨʦʷʚʝʥʘ. ʅʘʭʦʜʠʱʝ ʂʶʩʪʝʥʜʠʣ ʧʦʧʘʜʘ ʚ ʛʨʘʥʠʮʠʪʝ ʥʘ ʪʨʠ ʪʝʢʪʦʥʩʢʠ ʝʜʠʥʠʮʠ.  

ʈʘʟʣʦʤʠ ʩ ʧʦʩʦʢʘ ʉʉɿ ï ʖʖʀ 



 

ʄʀʅʅʆ - ɻɽʆʃʆɾʂʀ ʋʅʀɺɽʈʉʀʊɽʊ ñʉɺ. ʀɺɸʅ ʈʀʃʉʂʀò 
 

ʍʀɼʈʆɻɽʆʃʆɾʂʆ ʂʆʅʎɽʇʊʋɸʃʅʆ ʄʆɼɽʃʀʈɸʅɽ ɺ ɻʀʉ ʉʈɽɼɸ ʅɸ ʅɸʍʆɼʀʑɸ ʅɸ 

ʊɽʈʄʆʄʀʅɽʈɸʃʅɸ ɺʆɼɸ ɺ ʈɸʁʆʅɸ ʅɸ ʂʖʉʊɽʅɼʀʃʉʂɸʊɸ ʂʆʊʃʆɺʀʅɸ 

21 

 

 ʇʲʨʚʘʪʘ ʛʨʫʧʘ ʩʘ ʨʘʟʣʦʤʠʪʝ ʩ ʧʦʩʦʢʘ ʩʝʚʝʨ ï ʶʛ ʜʦ ʩʝʚʝʨʦʟʘʧʘʜ - ʶʛʦʠʟʪʦʢ. ʊʦʚʘ ʩʘ ʝʜʥʠ ʦʪ 

ʥʘʡ-ʩʪʘʨʠʪʝ ʧʨʦʷʚʠ ʥʘ ʪʝʢʪʦʥʩʢʘ ʘʢʪʠʚʥʦʩʪ ʟʘ ʨʘʡʦʥʘ. ʊʝ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʦʪʥʝʩʝʥʠ ʢʲʤ ʉʪʨʫʤʩʢʘʪʘ 

ʨʘʟʣʦʤʥʘ ʟʦʥʘ. ɺ ʨʘʡʦʥʘ ʥʘ ʥʘʭʦʜʠʱʝ ʂʶʩʪʝʥʜʠʣ ʠʤʘ ʷʩʥʦ ʠʟʨʘʟʝʥʠ ʜʚʝ ʛʨʫʧʠ (ʩʥʦʧʦʚʝ) ʨʘʟʣʦʤʠ ʩ 

ʪʘʢʘʚʘ ʦʨʠʝʥʪʘʮʠʷ. ʇʲʨʚʠʷʪ ʝ ɹʨʝʟʦʚʩʢʠʷʪ ʨʘʟʣʦʤʝʥ ʩʥʦʧ, ʘ ʚʪʦʨʠʷʪ ʝ ʅʦʚʦʩʝʣʩʢʠʷʪ ʨʘʟʣʦʤʝʥ 

ʩʥʦʧ. ɹʨʝʟʦʚʩʢʠʷʪ ʨʘʟʣʦʤ ʦʪʜʝʣʷ ʃʠʩʝʮʢʦ ï ɹʨʝʟʦʚʩʢʠʪʝ (ʆʩʦʛʦʚʩʢʠ) ʦʨʪʦʤʝʪʘʤʦʨʬʠʪʠ ʦʪ ʥʝʦʛʝʥ 

ï ʧʘʣʝʦʛʝʥʩʢʠʪʝ ʩʝʜʠʤʝʥʪʠ ʥʘ ʇʠʷʥʝʮʢʠʷ ʛʨʘʙʝʥʦʚ ʢʦʤʧʣʝʢʩ (ɹʝʨʩʠʥʩʢʠ ʛʨʘʙʝʥ). ʅʦʚʦʩʝʣʩʢʠʷʪ 

ʨʘʟʣʦʤʝʥ ʩʥʦʧ ʝ ʥʘ ʦʢʦʣʦ 1,5 km ʚ ʟʘʧʘʜʥʘ ʧʦʩʦʢʘ ʦʪ ɹʨʝʟʦʚʩʢʠʷ ʨʘʟʣʦʤ. ʈʘʟʣʦʤʠʪʝ ʟʘʪʲʚʘʪ ʚ 

ʩʝʚʝʨʥʘ ʧʦʩʦʢʘ, ʢʘʪʦ ʧʦ ɹʨʝʟʦʚʩʢʠʷ ʨʘʟʣʦʤ ʝ ʥʘʩʪʲʧʠʣʦ ʧʦʪʲʚʘʥʝʪʦ ʥʘ ʂʶʩʪʝʥʜʠʣʩʢʘʪʘ ʢʦʪʣʦʚʠʥʘ. 

ʊʝʟʠ ʥʘʨʫʰʝʥʠʷ ʠʤʘʪ ʤʥʦʛʦ ʚʘʞʥʘ ʨʦʣʷ ʟʘ ʜʨʝʥʠʨʘʥʝʪʦ ʥʘ ʤʠʥʝʨʘʣʥʠʪʝ ʚʦʜʠ. ʊʝ ʠʛʨʘʷʪ ʙʘʨʠʝʨʥʘ 

ʨʦʣʷ, ʢʘʪʦ ʠʤʘʪ ʢʦʩʘ ʦʨʠʝʥʪʘʮʠʷ ʩʧʨʷʤʦ ʂʶʩʪʝʥʜʠʣʩʢʠʷ ʨʘʟʣʦʤ. ʄʦʞʝ ʜʘ ʩʝ ʩʤʷʪʘ, ʯʝ ʯʘʩʪ ʦʪ 

ʅʦʚʦʩʝʣʩʢʠʷ ʨʘʟʣʦʤ (ʥʘʡ-ʩʝʚʝʨʦʠʟʪʦʯʥʠʪʝ ʢʨʠʣʘ ʥʘ ʨʘʟʣʦʤʘ), ʧʦʪʲʚʘ ʧʦʜ ʍʠʩʘʨʣʲʢʘ ʠ Ăʧʦʜʧʠʨʘñ 

ʤʠʥʝʨʘʣʥʠʪʝ ʚʦʜʠ, ʜʨʝʥʠʨʘʥʠ ʚ ʜʲʣʙʦʯʠʥʘ, ʚʩʣʝʜʩʪʚʠʝ ʥʘ ʢʦʝʪʦ ʩʝ ʦʙʨʘʟʫʚʘʪ ʠʟʚʦʨʠʪʝ ʪʦʯʥʦ ʚ 

ʪʘʟʠ ʯʘʩʪ. 

 

ʈʘʟʣʦʤʠ ʩ ʧʦʩʦʢʘ ʖɿ ï ʉʀ 

 ʊʘʟʠ ʛʨʫʧʘ ʨʘʟʣʦʤʠ ʝ ʩʚʲʨʟʘʥʘ ʩ ʥʘʡ-ʤʣʘʜʘʪʘ ʪʝʢʪʦʥʩʢʘ ʘʢʪʠʚʥʦʩʪ ʚ ʨʘʡʦʥʘ. ʍʘʨʘʢʪʝʨʠʟʠʨʘ 

ʩʝ ʩ ʙʣʦʢʦʚʦ ʨʘʟʣʦʤʷʚʘʥʝ ʥʘ ʥʝʦʛʝʥ ï ʢʚʘʪʝʨʥʝʨʥʘʪʘ ʧʦʢʨʠʚʢʘ. ʅʘʡ-ʛʦʣʝʤʠʷʪ ʨʘʟʣʦʤ ʦʪ ʪʘʟʠ ʛʨʫʧʘ 

ʝ ʂʶʩʪʝʥʜʠʣʩʢʠʷʪ ʨʘʟʣʦʤ, ʢʦʡʪʦ ʦʪʜʝʣʷ ʃʠʩʝʮ ʧʣʘʥʠʥʘ ʦʪ ʆʩʦʛʦʚʩʢʘʪʘ ʧʣʘʥʠʥʘ. ʇʦʩʦʢʘʪʘ ʤʫ ʝ 

ʦʢʦʣʦ 75
ʦ
, ʩ ʧʘʨʘʣʝʣʥʠ ʨʘʟʣʦʤʠ ʩ ʧʦʩʦʢʠ 50

 ʦ
 - 80

 ʦ
. ɼʚʠʞʝʥʠʷʪʘ ʩʘ ʦʪʩʝʜʥʦ ï ʨʘʟʩʝʜʥʠ. 

ʂʶʩʪʝʥʜʠʣʩʢʠʷʪ ʨʘʟʣʦʤ ʝ ʜʦʙʨʝ ʠʟʨʘʟʝʥ, ʦʩʦʙʝʥʦ ʧʦ ʩʝʚʝʨʥʠʪʝ ʩʢʣʦʥʦʚʝ ʥʘ ʆʩʦʛʦʚʩʢʘʪʘ ʧʣʘʥʠʥʘ, 

ʢʲʜʝʪʦ ʠʤʘ ʦʩʥʦʚʥʘ ʨʦʣʷ ʟʘ ʬʦʨʤʠʨʘʥʝʪʦ ʥʘ ʧʨʦʣʫʚʠʘʣʥʦ - ʜʝʣʫʚʠʘʣʥʠʪʝ ʢʦʥʫʩʠ. ʈʘʟʣʦʤʲʪ ʥʝ ʝ 

ʜʦʙʨʝ ʠʟʨʘʟʝʥ ʚ ʂʶʩʪʝʥʜʠʣʩʢʘʪʘ ʢʦʪʣʦʚʠʥʘ, ʥʦ ʷʩʥʦ ʤʦʞʝ ʜʘ ʩʝ ʧʨʦʩʣʝʜʠ ʧʦ ʠʟʪʦʯʥʠʪʝ ʛʨʘʥʠʮʠ ʥʘ 

ʂʦʥʷʚʩʢʘ ʧʣʘʥʠʥʘ. ʇʦ ʜʘʥʥʠ ʥʘ ʗʨʘʥʦʚ (1960), ʘʢʪʠʚʥʦʩʪʪʘ ʤʫ ʝ ʧʨʦʜʲʣʞʠʣʘ ʜʦ ʛʦʨʥʠʷ 

ʧʣʝʡʩʪʦʮʝʥ. ʉʧʦʨʝʜ ʥʷʢʦʠ ʜʘʥʥʠ ʪʦʟʠ ʨʘʟʣʦʤ ʠʤʘ ʠ ʩʲʚʨʝʤʝʥʥʘ ʘʢʪʠʚʥʦʩʪ, ʟʘ ʢʦʝʪʦ ʩʚʠʜʝʪʝʣʩʪʚʘ 

ʩʝʠʟʤʠʯʥʘʪʘ ʜʝʡʥʦʩʪ ʚ ʨʘʡʦʥʘ. ʊʘʟʠ ʛʨʫʧʘ ʨʘʟʣʦʤʠ ʠʤʘ ʤʥʦʛʦ ʚʘʞʥʘ ʨʦʣʷ ʟʘ ʮʷʣʘʪʘ ʂʶʩʪʝʥʜʠʣʩʢʘ 

ʭʠʜʨʦʪʝʨʤʘʣʥʘ ʩʠʩʪʝʤʘ ʠ ʦʧʨʝʜʝʣʷ ʚʠʩʦʢʦ ʧʨʦʚʦʜʷʱʠʪʝ ʟʦʥʠ, ʧʦ ʢʦʠʪʦ ʩʝ ʜʨʝʥʠʨʘʪ ʤʠʥʝʨʘʣʥʠʪʝ 

ʚʦʜʠ ʥʘ ʥʘʭʦʜʠʱʝ ʂʶʩʪʝʥʜʠʣ.  

ʈʘʟʣʦʤʠ ʩ ʧʦʩʦʢʘ ʉɿ ï ʖʀ 

 

 ɺ ʨʘʡʦʥʘ ʥʘ ʥʘʭʦʜʠʱʝ ʂʶʩʪʝʥʜʠʣ, ʪʘʟʠ ʛʨʫʧʘ ʨʘʟʣʦʤʠ ʝ ʨʘʟʚʠʪʘ ʚ ʶʛʦʟʘʧʘʜʥʠʪʝ ʯʘʩʪʠ. ʊʝ 

ʦʪʜʝʣʷʪ ʆʩʦʛʦʚʩʢʠʷ ʧʣʫʪʦʥ ʦʪ ɽʣʝʰʥʠʰʢʠʷ ʥʘʚʣʘʢ. ʈʘʟʣʦʤʠʪʝ ʧʨʦʮʝʧʚʘʪ ʆʩʦʛʦʚʩʢʠʪʝ ʛʨʘʥʠʪʠ, 

ʢʘʪʦ ʥʘʡ-ʛʦʣʝʤʠʷʪ ʨʘʟʣʦʤ ʦʪ ʛʨʫʧʘʪʘ ʝ ʪ.ʥ. ʇʦʣʝʛʘʥʩʢʠ ʨʘʟʣʦʤ. ʊʦʡ ʤʦʞʝ ʜʘ ʙʲʜʝ ʧʨʦʩʣʝʜʝʥ ʧʨʝʟ 

ʮʝʣʠʷ ʧʣʫʪʦʥ ʩ ʜʲʣʞʠʥʘ ʧʦʚʝʯʝ ʦʪ 15 km. ʈʘʟʣʦʤʠʪʝ ʩʘ ʨʘʟʚʠʪʠ ʫʩʧʦʨʝʜʥʦ ʝʜʠʥ ʥʘ ʜʨʫʛ ʧʨʝʟ ʦʢʦʣʦ 

1000 -1100 m. ʆʙʨʘʟʫʚʘʪ ʨʘʟʣʦʤʝʥ ʩʥʦʧ ʩ ʰʠʨʦʯʠʥʘ ʤʘʣʢʦ ʥʘʜ 5 km. ʆʨʠʝʥʪʘʮʠʷʪʘ ʥʘ ʨʘʟʣʦʤʠʪʝ 

ʦʩʥʦʚʥʦ ʝ ʦʢʦʣʦ 320
ʦ
, ʩ ʦʪʩʝʜʥʦ-ʨʘʟʩʝʜʝʥ ʭʘʨʘʢʪʝʨ. ɿʘʪʲʚʘʪ ʩ ʤʥʦʛʦ ʩʪʨʲʤʝʥ ʶʛʦʟʘʧʘʜʝʥ ʥʘʢʣʦʥ. 

ʈʘʟʣʦʤʠʪʝ ʧʦʧʘʜʘʪ ʚ ʟʦʥʘʪʘ ʥʘ ʧʦʜʭʨʘʥʚʘʥʝ ʥʘ ʤʠʥʝʨʘʣʥʠʪʝ ʚʦʜʠ. ʊʝ ʧʨʝʩʠʯʘʪ ʚ ʜʲʣʙʦʯʠʥʘ 

ʆʩʦʛʦʚʩʢʠʪʝ ʛʨʘʥʠʪʠ ʠ ʠʤʘʪ ʤʥʦʛʦ ʚʘʞʥʘ ʨʦʣʷ ʟʘ ʧʨʦʥʠʢʚʘʥʝʪʦ ʥʘ ʘʪʤʦʩʬʝʨʥʠ ʚʦʜʠ ʚ ʜʲʣʙʦʯʠʥʘ ʠ 

ʧʦʜʭʨʘʥʚʘʥʝʪʦ ʥʘ ʪʝʨʤʘʣʥʠʪʝ ʠʟʚʦʨʠ ʥʘ ʛʨ. ʂʶʩʪʝʥʜʠʣ. 

ʉʲʩʪʘʚʝʥʠ ʩʘ ʜʚʝ ʩʭʝʤʠ (ʬʠʛ.4.2. ʠ ʬʠʛ.4.3.) ʦʪʥʦʩʥʦ ʭʠʜʨʦʛʝʦʣʦʞʢʘʪʘ ʩʨʝʜʘ ʥʘ 

ʥʘʭʦʜʠʱʝʪʦ. ʊʝ ʩʘ ʧʦʣʫʯʝʥʠ ʥʘ ʙʘʟʘʪʘ ʥʘ ʦʧʠʩʘʥʠʪʝ ʪʝʢʪʦʥʩʢʠ ʝʜʠʥʠʮʠ ʠ ʦʩʥʦʚʥʠ ʨʘʟʣʦʤʥʠ 

ʥʘʧʨʘʚʣʝʥʠʷ. ʅʘ ʝʜʥʘʪʘ ʩʘ ʧʦʢʘʟʘʥʠ ʪʝʢʪʦʥʩʢʠʪʝ ʝʜʠʥʠʮʠ, ʚ ʢʦʠʪʦ ʧʦʧʘʜʘ ʥʘʭʦʜʠʱʝ ʂʶʩʪʝʥʜʠʣ, ʘ 

ʥʘ ʜʨʫʛʘʪʘ ʩʘ ʠʣʶʩʪʨʠʨʘʥʠ ʦʩʥʦʚʥʠʪʝ ʨʘʟʣʦʤʥʠ ʥʘʨʫʰʝʥʠʷ. ʊʝʢʪʦʥʩʢʠʪʝ ʩʭʝʤʠ ʩʝ ʙʘʟʠʨʘʪ ʥʘ 

ɻʝʦʣʦʞʢʘʪʘ ʢʘʨʪʘ ʥʘ ɹʲʣʛʘʨʠʷ (ʄ 1:50 000) 

 



 

ʄʀʅʅʆ - ɻɽʆʃʆɾʂʀ ʋʅʀɺɽʈʉʀʊɽʊ ñʉɺ. ʀɺɸʅ ʈʀʃʉʂʀò 
 

ʍʀɼʈʆɻɽʆʃʆɾʂʆ ʂʆʅʎɽʇʊʋɸʃʅʆ ʄʆɼɽʃʀʈɸʅɽ ɺ ɻʀʉ ʉʈɽɼɸ ʅɸ ʅɸʍʆɼʀʑɸ ʅɸ 

ʊɽʈʄʆʄʀʅɽʈɸʃʅɸ ɺʆɼɸ ɺ ʈɸʁʆʅɸ ʅɸ ʂʖʉʊɽʅɼʀʃʉʂɸʊɸ ʂʆʊʃʆɺʀʅɸ 

22 
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ʌʠʛ. 4.3. ʊʝʢʪʦʥʩʢʘ ʩʭʝʤʘ ʩ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝʪʦ ʥʘ ʦʩʥʦʚʥʠʪʝ ʛʨʫʧʠ ʨʘʟʣʦʤʠ ʚ ʨʘʡʦʥʘ ʥʘ 

ʥʘʭʦʜʠʱʝ ʂʶʩʪʝʥʜʠʣ  

 

4.1.4.ʈʝʞʠʤʥʠ ʥʘʙʣʶʜʝʥʠʷ ʥʘ ʜʝʙʠʪʘ ʠ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʥʘ ʤʠʥʝʨʘʣʥʠʪʝ ʚʦʜʠ ʦʪ 

ʥʘʭʦʜʠʱʝ ʂʶʩʪʝʥʜʠʣ  
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ʆʙʦʙʱʝʥʠʪʝ ʜʘʥʥʠ ʟʘ ʨʝʞʠʤʥʠ ʥʘʙʣʶʜʝʥʠʷ, ʭʘʨʘʢʪʝʨʠʟʠʨʘʱʠ ʤʠʥʝʨʘʣʥʠʪʝ ʚʦʜʠ ʦʪ 

ʠʟʚʦʨʠʪʝ ʥʘ ʛʨ. ʂʶʩʪʝʥʜʠʣ, ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʚ ʪʘʙʣʠʮʘ 4.1. ɻʝʥʝʨʘʣʥʦ, ʥʘʭʦʜʠʱʝ ʂʶʩʪʝʥʜʠʣ ʩʝ 

ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʩ ʧʦʩʪʦʷʥʩʪʚʦ ʚ ʢʦʣʠʯʝʩʪʚʝʥʦ ʠ ʪʝʤʧʝʨʘʪʫʨʥʦ ʦʪʥʦʰʝʥʠʝ. 

ʊʘʙʣʠʮʘ 4.1. ʆʙʦʙʱʝʥʘ ʪʘʙʣʠʮʘ ʩ ʚʩʠʯʢʠ ʧʝʨʠʦʜʠ ʥʘ ʨʝʞʠʤʥʠ ʥʘʙʣʶʜʝʥʠʷ 

ɻʦʜʠʥʘ ʥʘ 

ʠʟʤʝʨʚʘʥʝ

ʀʟʪʦʯʥʠʢ ʥʘ 

ʠʥʬʦʨʤʘʮʠʷ

ʉʲʦʨʲʞʝʥʠʝ ʥʘ 

ʤʠʥʝʨʘʣʥʘ ʚʦʜʘ/
ɼʝʙʠʪ [l/s]

ʊʝʤʧʝʨʘʪʫʨʘ 

[ϲ/ϐ

ʆʙʱʘ 

ʤʠʥʝʨʘʣʠʟʘʮʠʷ 

[mg/l]

ɼʨʫʛʠ ʭʘʨʘʢʪʝʨʥʠ ʩʚʝʜʝʥʠʷ

1840ʛ.ɸʤʠ ɹʫʝ 5-7 ʙʨʦʷ ʠʟʚʦʨʠ 58,75 ʜʦ 73,12 

1872ʛ.ʍʦʭʱʪʝʪʝʨ 8 ʙʨ. ʙʘʥʠ 62,5 ʜʦ 67,5 

1885ʛ.ɿʣʘʪʘʨʩʢʠ 66,0 ʜʦ 73,0 ʇʲʨʚʠ ʩʚʝʜʝʥʠʷ ʟʘ ʭʠʤʠʯʝʥʩʲʩʪʘʚ

13,44

(806,64 l/min)

1910-11ʛ.
ʂʘʧʪʠʨʘʥʝ ʥʘ 

ʠʟʚʦʨʠʪʝ
33 ʤʘʢʩ. 76,0

1928ʛ.ɸʟʤʘʥʦʚ 30,63

1940ʛ.ɸʟʤʘʥʦʚ 3 ʙʘʥʠ 35 73,4 ï 74,60,643 ï 0,666

1955-56ʛ.ʏʦʙʘʥʦʚʘʄʉ-5 ʠ ʄʉ-ɹʋ
29,0 -40,0(ʩʘʤʦ 

ʦʪ ʩʦʥʜʘʞʠʪʝ) 
75,0 ï 76,0

1957-59ʛ.ʄʫʥʜʨʦʚ ʄʉ-ɹʋ

40,0-46,0 (29,0 

ʩʘʤʦ ɹʋ)

1964ʛ.ʄʫʥʜʨʦʚ 34

1967-70ʛ.
ʉʝʛʤʝʥʩʢʠ/ɼʦʙʨ

ʷʥʦʚ
ʅʦʚʠʷ ʂʘʧʪʘʞ28,0 ï 37,073,2 0,470- 0,520

ʂʦʥʩʪʘʪʠʨʘʥʦ ʝ ʧʦʚʠʰʘʚʘʥʝ ʥʘ 

ʜʝʙʠʪʘ ʠ ʥʠʚʦʪʦ ʧʨʝʟ ʤʝʩʝʮʠʪʝ ɯɯ, ɯɯɯ 

ʠ ɯV ʠ ʧʦʥʠʞʘʚʘʥʝ ʥʘ ʩʲʱʠʪʝ ʧʨʝʟ 

ʤʝʩʝʮʠʪʝ Vɯ, Vɯɯ ʠ Vɯɯɯ. ʅʘʡ-ʛʦʣʝʤʠʷʪ 

ʜʝʙʠʪ - 37 l/s, ʝ ʠʟʤʝʨʝʥ ʧʨʝʟ ʟʠʤʥʦ-

ʧʨʦʣʝʪʥʠʷ ʧʝʨʠʦʜ

1974-80 ɸʨʭʠʚ ʥʘ ʄʆʉɺ
Ăʉʪʘʨʠʷó ʠ Ăʅʦʚʠʷñ 

ʢʘʧʪʘʞ
31,0 ï 34,073 ʅʘʧʨʘʚʝʥʠ ʩʘ 57 ʠʟʤʝʨʚʘʥʠʷ

1995ʛ. ɺʀɸʉ
Ăʉʪʘʨʠʷó ʠ Ăʅʦʚʠʷñ 

ʢʘʧʪʘʞ

33,0 ï 

ʦʢʦʤʝʨʥʦ/ʥʝʧʨʷ

ʢʦ

1998ʛ. ʁʦʪʦʚ
Ăʉʪʘʨʠʷó ʠ Ăʅʦʚʠʷñ 

ʢʘʧʪʘʞ

74,8 ï 

ʪʝʤʧʝʨʘʪʫʨʘ 

ʥʘ ʯʝʰʤʘʪʘ ʜʦ 

ʅʦʚʠʷ ʢʘʧʪʘʞ

1904-05ʛ.ɼʦʙʨʝʚ 36 ʙʨ. ʠʟʚʦʨʠ 48,5 ï 74,00,514 ï 0,540

 

4.1.5.ʆʙʨʘʙʦʪʢʘ ʥʘ ʦʧʠʪʥʦ-ʬʠʣʪʨʘʮʠʦʥʥʠ ʜʘʥʥʠ ʠ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʧʨʝʜʩʪʘʚʠʪʝʣʥʠ 

ʭʠʜʨʦʛʝʦʣʦʞʢʠ ʧʘʨʘʤʝʪʨʠ ʥʘ ʥʘʭʦʜʠʱʝ ʂʶʩʪʝʥʜʠʣ  

ɿʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʭʠʜʨʦʜʠʥʘʤʠʯʥʠʪʝ ʧʘʨʘʤʝʪʨʠ ʥʘ ʬʠʣʪʨʘʮʠʦʥʥʘʪʘ ʩʨʝʜʘ ʦʪ ʥʘʭʦʜʠʱʝ 

ʂʶʩʪʝʥʜʠʣ ʝ ʥʘʧʨʘʚʝʥʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʩʲʱʝʩʪʚʫʚʘʱʠʪʝ ʜʘʥʥʠ ʦʪ ʧʨʦʚʝʜʝʥʠ ʧʦʣʝʚʠ ʦʧʠʪʥʦ-

ʬʠʣʪʨʘʮʠʦʥʥʠ ʠʟʩʣʝʜʚʘʥʠʷ. ʈʝʟʫʣʪʘʪʠʪʝ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ ʬʠʛ. 4.4; 4.5 ʠ 4.6. ɺ ʪʘʙʣʠʮʘ 4.2 ʩʘ 
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ʌʠʛ. 4.4. ʈʝʟʫʣʪʘʪʠ ʦʪ ʦʧʠʪʥʦ ʚʦʜʦʯʝʨʧʝʥʝ ʥʘ ʩʦʥʜʘʞ 3-ʍɻ 

 

 
 

ʌʠʛ. 4.5. ɼʘʥʥʠ ʟʘ ʥʠʚʘʪʘ ʥʘ Ăʉʪʘʨʠʷ ʢʘʧʪʘʞñ ʧʨʠ ʦʧʠʪʥʦ ʚʦʜʦʯʝʨʧʝʥʝ ʥʘ ʩʦʥʜʘʞ 1-ʍɻ 
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ʌʠʛ. 4.6. ʈʝʟʫʣʪʘʪʠ ʦʪ ʦʧʠʪʥʦ ʚʦʜʦʯʝʨʧʝʥʝ ʥʘ ʩʦʥʜʘʞ 1-ʍɻ 

 

 

 

ʊʘʙʣʠʮʘ 4.2. ʇʨʝʜʩʪʘʚʠʪʝʣʥʠ ʭʠʜʨʦʛʝʦʣʦʞʢʠ ʧʘʨʘʤʝʪʨʠ ʥʘ ʥʘʭʦʜʠʱʝ ʂʶʩʪʝʥʜʠʣ 
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ʇʘʨʘʤʝʪʨʠ ʥʘ ʬʠʣʪʨʘʮʠʦʥʥʘʪʘ ʩʨʝʜʘ 

 

ʉʦʥʜʘʞ 3-ʍɻ 

 

 

Ăʉʪʘʨʠʷ ʢʘʧʪʘʞñ 

 

 

ʉʦʥʜʘʞ 1-ʍɻ 

 

ʇʨʦʚʦʜʠʤʦʩʪ ʥʘ ʧʣʘʩʪʘ [m
2
/d] 

238,1 

 

778,2 

 

1097,3 

 

ɼʝʙʝʣʠʥʘ ʥʘ ʧʣʘʩʪʘ [m] 

 

100 

 

 

100 

 

 

100 

 

ʂʦʝʬʠʮʠʝʥʪ ʥʘ ʬʠʣʪʨʘʮʠʷ [m/d] 2,4 7,8 10,9 
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4.1.6.ʀʟʩʣʝʜʚʘʥʝ ʠ ʘʥʘʣʠʟ ʥʘ ʭʠʤʠʯʥʠʷ ʩʲʩʪʘʚ ʥʘ ʚʦʜʠʪʝ ʦʪ ʥʘʭʦʜʠʱʝ ʂʶʩʪʝʥʜʠʣ 

ʄʠʥʝʨʘʣʥʠʪʝ ʚʦʜʠ ʦʪ ʠʟʚʦʨʠʪʝ ʥʘ ʛʨ. ʂʶʩʪʝʥʜʠʣ ʩʘ ʠʟʩʣʝʜʚʘʥʠ ʤʥʦʛʦʢʨʘʪʥʦ. ʆʱʝ ʧʨʝʟ 18
-ʪʠ

 

ʚʝʢ ɸʤʠ ɹʫʝ, ʍʦʭʱʝʪʝʨ ʠ ɿʣʘʪʘʨʩʢʠ ʦʧʨʝʜʝʣʷʪ ʧʨʠʙʣʠʟʠʪʝʣʥʠʷ ʢʘʯʝʩʪʚʝʥ ʩʲʩʪʘʚ ʥʘ ʤʠʥʝʨʘʣʥʠʪʝ 

ʚʦʜʠ. ʂʲʤ ʤʦʤʝʥʪʘ ʠʤʘ ʠʟʚʝʩʪʥʠ ʥʘʜ 20 ʭʠʤʠʯʥʠ ʘʥʘʣʠʟʘ ʦʪ ʨʘʟʣʠʯʥʠ ʣʘʙʦʨʘʪʦʨʠʠ. ʇʲʨʚʠʪʝ 

ʜʦʩʪʦʚʝʨʥʠ ʩʚʝʜʝʥʠʷ ʩʘ ʧʦʣʫʯʝʥʠ ʦʪ ɼʦʙʨʝʚ ʧʨʝʟ 1904-1905 ʛ., ʢʦʛʘʪʦ ʪʦʡ ʚʟʠʤʘ ʟʘ ʘʥʘʣʠʟ 3 ʙʨ. 

ʚʦʜʥʠ ʧʨʦʙʠ. ʊʦʡ ʜʘʚʘ ʤʥʦʛʦ ʧʦʜʨʦʙʥʠ ʩʚʝʜʝʥʠʷ ʟʘ ʢʘʯʝʩʪʚʝʥʘʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʤʠʥʝʨʘʣʥʠʪʝ 

ʚʦʜʠ ʦʪ ʧʦʯʪʠ ʚʩʠʯʢʠ ʠʟʚʝʩʪʥʠ ʪʦʛʘʚʘ ʠʟʚʦʨʠ. ʉʣʝʜ ʪʦʚʘ ɸʟʤʘʥʦʚ (1940) ʜʘʚʘ ʜʘʥʥʠ ʟʘ ʮʷʣʦʩʪʥʠʷ 

ʭʠʤʠʯʝʥ ʩʲʩʪʘʚ. ʇʨʦʙʠ ʟʘ ʘʥʘʣʠʟ ʥʘ ʤʠʥʝʨʘʣʥʠʪʝ ʚʦʜʠ ʩʘ ʚʟʠʤʘʥʠ ʦʱʝ ʦʪ ʨʘʟʣʠʯʥʠ ʩʧʝʮʠʘʣʠʩʪʠ 

ʥʘ: ɺʦʜʦʢʘʥʘʣʧʨʦʝʢʪ, ʂʦʤʠʪʝʪʘ ʧʦ ɻʝʦʣʦʛʠʷ, ɹɸʇɺ ʠ ʜʨ.  

 ɺʩʠʯʢʠ ʨʝʟʫʣʪʘʪʠ ʦʪ ʭʠʤʠʯʥʠʪʝ ʘʥʘʣʠʟʠ ʩʘ ʧʨʝʛʣʝʜʘʥʠ ʠ ʚʥʠʤʘʪʝʣʥʦ ʘʥʘʣʠʟʠʨʘʥʠ. 

ʍʠʤʠʯʥʠʷʪ ʩʲʩʪʘʚ ʥʘ ʚʦʜʠʪʝ ʦʪ ʥʘʭʦʜʠʱʝ ʂʶʩʪʝʥʜʠʣ ʝ ʝʜʥʦ ʦʪ ʥʘʡ-ʛʦʣʝʤʠʪʝ ʤʫ ʙʦʛʘʪʩʪʚʘ ʠ 

ʩʲʱʝʚʨʝʤʝʥʥʦ ʝʜʠʥ ʦʪ ʥʘʡ-ʚʘʞʥʠʪʝ ʭʠʜʨʦʛʝʦʣʦʞʢʠ ʙʝʣʝʟʠ. ɼʘʥʥʠʪʝ ʟʘ ʭʠʤʠʯʥʠʷ ʩʲʩʪʘʚ ʥʘ ʚʦʜʠʪʝ 

ʩʘ ʦʙʦʙʱʝʥʠ ʠ ʧʨʝʜʩʪʘʚʝʥʠ ʚ ʪʘʙʣʠʮʘ 4.7. ɼʘʜʝʥʠ ʩʘ ʩʚʝʜʝʥʠʷ ʟʘ ʥʘʡ-ʚʘʞʥʠʪʝ ʭʠʤʠʯʥʠ 

ʢʦʤʧʦʥʝʥʪʠ ʠ ʧʘʨʘʤʝʪʨʠ, ʭʘʨʘʢʪʝʨʠʟʠʨʘʱʠ ʤʠʥʝʨʘʣʥʠʪʝ ʚʦʜʠ. ʅʘʧʨʘʚʝʥ ʝ ʘʥʘʣʠʟ ʥʘ ʜʘʥʥʠʪʝ ʦʪ 

ʚʩʠʯʢʠ ʧʨʦʙʠ. ɼʘʜʝʥʠ ʩʘ ʩʲʱʦ ʠ ʦʩʨʝʜʥʝʥʠ ʧʦʢʘʟʘʪʝʣʠ ʩʘʤʦ ʦʪ ʝʢʩʧʣʦʘʪʘʮʠʦʥʥʠʪʝ ʩʲʦʨʲʞʝʥʠʷ ï 

Ăʉʪʘʨʠʷñ ʠ Ăʅʦʚʠʷñ ʢʘʧʪʘʞ. ʇʦʢʘʟʘʥʠ ʩʘ ʠ ʦʩʨʝʜʥʝʥʠʪʝ ʩʪʦʡʥʦʩʪʠ, ʢʘʪʦ ʥʝ ʝ ʚʟʝʪ ʧʨʝʜʚʠʜ ʩʦʥʜʘʞ 

2-ʍɻ, ʢʦʡʪʦ ʝ ʧʨʝʥʝʙʨʝʛʥʘʪ ʧʦ ʭʠʜʨʦʛʝʦʣʦʞʢʠ ʧʨʠʯʠʥʠ. ʎʷʣʘʪʘ ʠʥʬʦʨʤʘʮʠʷ ʝ ʧʨʝʜʩʪʘʚʝʥʘ ʚ 

ʊʘʙʣʠʮʘ 4.3. ʅʘ ʬʠʛ. 4.7 ʝ ʩʲʩʪʘʚʝʥʘ ʛʨʘʬʠʯʥʘ ʟʘʚʠʩʠʤʦʩʪ ʤʝʞʜʫ ʢʘʪʠʦʥʥʠʪʝ ʠ ʘʥʠʦʥʥʠʪʝ 

ʢʦʤʧʦʥʝʥʪʠ ʥʘ ʚʦʜʘʪʘ. 

  ʍʠʤʠʯʥʠʷʪ ʩʲʩʪʘʚ ʥʘ ʤʠʥʝʨʘʣʥʘʪʘ ʚʦʜʘ ʝ ʠʟʨʘʟʝʥ ʧʦ ʬʦʨʤʫʣʘʪʘ ʥʘ ʂʫʨʣʦʚ, ʢʘʪʦ ʩʘ 

ʚʟʝʪʠ ʧʨʝʜʚʠʜ ʩʘʤʦ ʜʘʥʥʠʪʝ ʟʘ ʤʠʥʝʨʘʣʥʘʪʘ ʚʦʜʘ ʦʪ ʝʢʩʧʣʦʘʪʘʮʠʦʥʠʪʝ ʩʲʦʨʲʞʝʥʠʷ.  

 ʆʩʥʦʚʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʚʦʜʘʪʘ ʦʪ ʥʘʭʦʜʠʱʝ ʂʶʩʪʝʥʜʠʣ ʩʘ - ʥʠʩʢʘ 

ʤʠʥʝʨʘʣʠʟʘʮʠʷ, ʭʠʧʝʨʪʝʨʤʘʣʥʘ ʠ ʧʦʚʠʰʝʥʘ ʘʣʢʘʣʥʘ ʨʝʘʢʮʠʷ. ɺʦʜʘʪʘ ʩʝ ʥʘʠʤʝʥʫʚʘ ʢʘʪʦ ʩʫʣʬʘʪʥʦ 

ï ʭʠʜʨʦʢʘʨʙʦʥʘʪʥʦ ï ʥʘʪʨʠʝʚʘ, ʩ ʧʦʚʠʰʝʥʦ ʩʲʜʲʨʞʘʥʠʝ ʥʘ ʬʣʫʦʨʠʜ. ʉʧʦʨʝʜ ʅʘʨʝʜʙʘ ˉ1 ʦʪ 2000 

ʛ. ʥʘ ʄʆʉɺ, ʚʦʜʘʪʘ ʩʧʘʜʘ ʢʲʤ ʢʘʪʝʛʦʨʠʷ I ʤʠʥʝʨʘʣʥʠ ʚʦʜʠ. ʉʧʦʨʝʜ ʅʘʨʝʜʙʘ ˉ9, ʚʦʜʘʪʘ ʥʝ ʤʦʞʝ 

ʜʘ ʙʲʜʝ ʠʟʧʦʣʟʚʘʥʘ ʟʘ ʧʠʪʝʡʥʦ ï ʙʠʪʦʚʦ ʚʦʜʦʩʥʘʙʜʷʚʘʥʝ. 

 
 

ʌʠʛ. 4.7. ɻʨʘʬʠʯʥʠ ʟʘʚʠʩʠʤʦʩʪʠ ʥʘ ʘʥʠʦʥʥʠʪʝ ʠ ʢʘʪʠʦʥʥʠʪʝ ʢʦʤʧʦʥʝʥʪʠ 
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ʄʀʅʅʆ - ɻɽʆʃʆɾʂʀ ʋʅʀɺɽʈʉʀʊɽʊ ñʉɺ. ʀɺɸʅ ʈʀʃʉʂʀò 
 

ʍʀɼʈʆɻɽʆʃʆɾʂʆ ʂʆʅʎɽʇʊʋɸʃʅʆ ʄʆɼɽʃʀʈɸʅɽ ɺ ɻʀʉ ʉʈɽɼɸ ʅɸ ʅɸʍʆɼʀʑɸ ʅɸ 

ʊɽʈʄʆʄʀʅɽʈɸʃʅɸ ɺʆɼɸ ɺ ʈɸʁʆʅɸ ʅɸ ʂʖʉʊɽʅɼʀʃʉʂɸʊɸ ʂʆʊʃʆɺʀʅɸ 

28 

 

 

ʊʘʙʣʠʮʘ 4.3. ʆʙʦʙʱʝʥʘ ʪʘʙʣʠʮʘ ʩ ʜʘʥʥʠ ʦʪ ʘʥʘʣʠʟʠ ʥʘ ʭʠʤʠʯʥʠʷ ʩʲʩʪʘʚ ʥʘ ʚʦʜʠʪʝ ʦʪ ʥʘʭʦʜʠʱʝ 

ʂʶʩʪʝʥʜʠʣ 

 



 

ʄʀʅʅʆ - ɻɽʆʃʆɾʂʀ ʋʅʀɺɽʈʉʀʊɽʊ ñʉɺ. ʀɺɸʅ ʈʀʃʉʂʀò 
 

ʍʀɼʈʆɻɽʆʃʆɾʂʆ ʂʆʅʎɽʇʊʋɸʃʅʆ ʄʆɼɽʃʀʈɸʅɽ ɺ ɻʀʉ ʉʈɽɼɸ ʅɸ ʅɸʍʆɼʀʑɸ ʅɸ 

ʊɽʈʄʆʄʀʅɽʈɸʃʅɸ ɺʆɼɸ ɺ ʈɸʁʆʅɸ ʅɸ ʂʖʉʊɽʅɼʀʃʉʂɸʊɸ ʂʆʊʃʆɺʀʅɸ 

29 

 

4.1.7.ʍʠʜʨʦʛʝʦʣʦʞʢʠ ʢʦʥʮʝʧʪʫʘʣʝʥ ʤʦʜʝʣ ʥʘ ʥʘʭʦʜʠʱʝ ʂʶʩʪʝʥʜʠʣ  

 ɺʩʠʯʢʠ ʧʨʦʚʝʜʝʥʠ ʘʥʘʣʠʟʠ ʠ ʦʙʨʘʙʦʪʢʠ ʥʠ ʧʦʟʚʦʣʷʚʘʪ ʜʘ ʠʟʛʨʘʜʠʤ ʝʜʥʘ ʜʦʙʨʘ ʦʩʥʦʚʘ ʟʘ 

ʢʦʥʩʪʨʫʠʨʘʥʝʪʦ ʥʘ ʭʠʜʨʦʛʝʦʣʦʞʢʠʷ ʢʦʥʮʝʧʪʫʘʣʝʥ ʤʦʜʝʣ ʥʘ ʥʘʭʦʜʠʱʝ ʂʶʩʪʝʥʜʠʣ. ʉʲʩʪʘʚʝʥʠʪʝ 

ʛʝʦʣʦʞʢʠ ʠ ʪʝʢʪʦʥʩʢʠ ʩʭʝʤʠ ʠʟʷʩʥʷʚʘʪ ʦʩʥʦʚʥʘʪʘ ʢʦʥʮʝʧʮʠʷ ʟʘ ʟʦʥʠʪʝ ʥʘ ʧʦʜʭʨʘʥʚʘʥʝ ʠ 

ʬʦʨʤʠʨʘʥʝ ʥʘ ʚʦʜʠʪʝ. ʈʘʟʣʦʤʥʠʪʝ ʥʘʨʫʰʝʥʠʷ ʜʘʚʘʪ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʟʦʥʘʪʘ ʥʘ ʜʨʝʥʠʨʘʥʝ ʠ ʚʠʩʦʢʦ 

ʧʨʦʚʦʜʷʱʘʪʘ ʯʘʩʪ, ʧʦ ʢʦʷʪʦ ʩʪʘʚʘ ʜʚʠʞʝʥʠʝʪʦ ʥʘ ʚʦʜʠʪʝ. ɻʝʦʣʦʛʦ-ʪʝʢʪʦʥʩʢʘʪʘ ʠʥʬʦʨʤʘʮʠʷ ʠʤʘ 

ʤʥʦʛʦ ʚʘʞʥʘ ʨʦʣʷ ʧʨʠ ʬʦʨʤʠʨʘʥʝʪʦ ʥʘ ʭʠʧʦʪʝʟʠʪʝ ʟʘ ʜʠʥʘʤʠʢʘʪʘ ʥʘ ʩʠʩʪʝʤʘʪʘ ʠ ʚʲʟʤʦʞʥʠʪʝ 

ʥʘʯʠʥʠ ʟʘ ʬʦʨʤʠʨʘʥʝ ʥʘ ʝʩʪʝʩʪʚʝʥʠʪʝ ʠʟʚʦʨʠ, ʪʦʯʥʦ ʚ ʪʘʟʠ ʯʘʩʪ ʥʘ ʥʘʭʦʜʠʱʝʪʦ. ɸʥʘʣʠʟʠʨʘʥʠʪʝ 

ʩʦʥʜʘʞʥʠ ʧʨʦʫʯʚʘʥʠʷ, ʤʘʢʘʨ ʠ ʚ ʝʜʥʘ ʤʘʣʢʘ ʦʙʣʘʩʪ (ʩʘʤʦ ʚ ʠʟʚʦʨʥʘʪʘ ʟʦʥʘ), ʜʘʚʘʪ ʩʚʝʜʝʥʠʷ ʟʘ 

ʩʲʩʪʘʚʷʥʝʪʦ ʥʘ ʨʝʘʣʠʩʪʠʯʝʥ ʜʚʫʠʟʤʝʨʝʥ (2D) ʭʠʜʨʦʛʝʦʣʦʞʢʠ ʢʦʥʮʝʧʪʫʘʣʝʥ ʤʦʜʝʣ (ʬʠʛ. 4.8.). ɿʘ 

ʩʲʩʪʘʚʷʥʝʪʦ ʥʘ ʧʨʝʜʧʦʣʘʛʘʝʤ/ʨʝʘʣʠʩʪʠʯʝʥ ʪʨʠʠʟʤʝʨʝʥ (3D) ʤʦʜʝʣ ʩʘ ʥʝʦʙʭʦʜʠʤʠ ʤʥʦʛʦ ʧʦʚʝʯʝ 

ʜʘʥʥʠ, ʘʥʘʣʠʟʠ ʠ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʥʘʭʦʜʠʱʝʪʦ. ʆʩʦʙʝʥʦ ʚʘʞʥʦ ʝ ʜʘ ʩʝ ʩʲʙʝʨʘʪ ʜʘʥʥʠ ʚ ʟʦʥʠʪʝ ʥʘ 

ʧʦʜʭʨʘʥʚʘʥʝ ʠ ʚʠʩʦʢʦ ʧʨʦʚʦʜʷʱʘʪʘ ʟʦʥʘ ʥʘ ʥʘʭʦʜʠʱʝʪʦ. ʅʝʦʙʭʦʜʠʤʠ ʩʘ ʠ ʟʘʜʲʣʙʦʯʝʥʠ 

ʭʠʜʨʦʣʦʞʢʠ ʥʘʙʣʶʜʝʥʠʷ ʠ ʘʥʘʣʠʟ ʥʘ ʚʘʣʝʞʠʪʝ ʠ ʩʥʝʞʥʘʪʘ ʧʦʢʨʠʚʢʘ ʚ ʜʚʝʪʝ ʧʨʦʙʣʝʤʘʪʠʯʥʠ ʟʦʥʠ. 

ʆʪ ʧʦʣʟʘ ʙʠ ʙʠʣʦ, ʘʢʦ ʩʝ ʧʨʦʚʝʜʘʪ ʠ ʛʝʦʬʠʟʠʯʥʠ ʧʨʦʫʯʚʘʥʠʷ, ʢʦʠʪʦ ʙʠʭʘ ʠʟʷʩʥʠʣʠ ʜʦʩʪʘ ʧʦ-ʧʲʣʥʦ 

ʧʨʝʜʩʪʘʚʘʪʘ ʟʘ ʛʝʦʣʦʛʦ-ʪʝʢʪʦʥʩʢʘʪʘ ʩʨʝʜʘ ʚ ʜʲʣʙʦʯʠʥʘ. ɽʜʚʘ ʪʦʛʘʚʘ ʙʠ ʤʦʛʣʦ ʜʘ ʩʝ ʧʨʠʩʪʲʧʠ ʢʲʤ 

ʢʦʥʩʪʨʫʠʨʘʥʝ ʥʘ ʪʨʠʠʟʤʝʨʝʥ ʍʂʄ (ʍʠʜʨʦʛʝʦʣʦʞʢʠʷʪ ʢʦʥʮʝʧʪʫʘʣʝʥ ʤʦʜʝʣ), ʢʦʡʪʦ ʜʘ ʠʤʘ 

ʥʝʦʙʭʦʜʠʤʦʪʦ ʥʠʚʦ ʥʘ ʪʦʯʥʦʩʪ.  

ʈʝʞʠʤʥʠʪʝ ʥʘʙʣʶʜʝʥʠʷ ʜʘʚʘʪ ʥʝʧʲʣʥʘ, ʥʦ ʜʦʩʪʘʪʲʯʥʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʘʥʘʣʠʟ ʥʘ ʨʝʞʠʤʘ ʥʘ 

ʥʘʭʦʜʠʱʝʪʦ. ʍʠʤʠʯʥʠʷʪ ʩʲʩʪʘʚ ʧʦʢʘʟʚʘ ʛʦʣʷʤʦ ʧʦʩʪʦʷʥʩʪʚʦ (ʧʦʚʝʯʝ ʦʪ 100 ʛ.). ʊʦʡ ʥʠ ʧʦʟʚʦʣʷʚʘ 

ʜʘ ʩʝ ʥʘʧʨʘʚʷʪ ʤʥʦʛʦ ʚʘʞʥʠ ʠʟʚʦʜʠ ʟʘ ʟʦʥʠʪʝ ʥʘ ʧʦʜʭʨʘʥʚʘʥʝ, ʜʨʝʥʠʨʘʥʝ, ʜʲʣʙʦʯʠʥʘ ʥʘ 

ʮʠʨʢʫʣʘʮʠʷ ʠ ʪ.ʥ. ʊʘʢʘ ʥʘ ʙʘʟʘʪʘ ʥʘ ʮʷʣʘʪʘ ʩʲʙʨʘʥʘ ʠʥʬʦʨʤʘʮʠʷ ʝ ʠʟʛʨʘʜʝʥʘ ʦʙʱʘʪʘ ʧʨʝʜʩʪʘʚʘ ʟʘ 

ʥʘʭʦʜʠʱʝʪʦ ʠ ʝ ʠʟʛʨʘʜʝʥ ʭʠʜʨʦʛʝʦʣʦʞʢʠʷʪ ʢʦʥʮʝʧʪʫʘʣʝʥ ʤʦʜʝʣ. 

 ɺ ʦʪʜʝʣʥʠʪʝ ʫʯʘʩʪʲʮʠ ʠ ʛʨʘʥʠʮʠ ʥʘ ʥʘʭʦʜʠʱʝ ʂʶʩʪʝʥʜʠʣ ʩʝ ʨʘʟʧʦʣʘʛʘ ʩ ʨʘʟʣʠʯʥʘ ʩʪʝʧʝʥ ʥʘ 

ʧʲʣʥʦʪʘ ʠ ʜʝʪʘʡʣʥʦʩʪ ʥʘ ʥʘʣʠʯʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷʪʘ. ɺ ʟʦʥʠʪʝ, ʢʲʜʝʪʦ ʠʤʘ ʧʦʚʝʯʝ ʜʘʥʥʠ, ʝ 

ʧʦʜʭʦʜʝʥʦ ʩ ʧʦ-ʛʦʣʷʤʘ ʪʦʯʥʦʩʪ ʢʲʤ ʤʦʜʝʣʥʘʪʘ ʦʙʣʘʩʪ. ʇʨʠ ʢʦʥʩʪʨʫʠʨʘʥʝʪʦ ʥʘ ʭʠʜʨʦʛʝʦʣʦʞʢʠʷ 

ʢʦʥʮʝʧʪʫʘʣʝʥ ʤʦʜʝʣ ʝ ʠʟʭʦʜʝʥʦ ʦʪ ʩʣʝʜʥʠʪʝ ʥʘʡ-ʚʘʞʥʠ ʧʨʝʜʧʦʩʪʘʚʢʠ ʠ ʭʠʧʦʪʝʟʠ ʥʘ ʩʨʝʜʘʪʘ: 

ʆʩʥʦʚʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʥʘʭʦʜʠʱʝ ʂʶʩʪʝʥʜʠʣ 

- ʊʠʧ ʥʘ ʚʦʜʠʪʝ: ʥʘʧʦʨʥʠ/ʘʨʪʝʟʠʘʥʩʢʠ ʨʝʞʠʤ 

- ʊʠʧ ʥʘ ʩʨʝʜʘʪʘ: ʧʫʢʥʘʪʠʥʥʘ 

- ʅʘʯʠʥ ʥʘ ʧʦʜʭʨʘʥʚʘʥʝ: ʘʪʤʦʩʬʝʨʥʠ ʚʘʣʝʞʠ 

 

A. ɻʝʦʣʦʞʢʠ ʧʨʝʜʧʦʩʪʘʚʢʠ ʠ ʭʠʧʦʪʝʟʠ: 

i  ɻʝʦʣʦʞʢʘ ʩʨʝʜʘ ʥʘ ʥʘʭʦʜʠʱʝʪʦ ï ʆʩʦʛʦʚʩʢʠ ʠʥʪʨʫʟʠʚ ʠ ʃʠʩʝʮʢʦ ï ɹʨʝʟʦʚʩʢʠ 

ʤʝʪʘʤʦʨʬʠʪʠ. ʆʩʥʦʚʥʘʪʘ ʣʠʪʦʣʦʞʢʘ ʨʘʟʥʦʚʠʜʥʦʩʪ ʩʘ ʛʨʘʥʠʪʠʪʝ, ʨʘʟʣʠʯʥʦ 

ʤʝʪʘʤʦʨʬʦʟʠʨʘʣʠ.  

i  ɻʝʦʣʦʞʢʘ ʩʨʝʜʘ ʚ ʟʦʥʘʪʘ ʥʘ ʬʦʨʤʠʨʘʥʝ ʥʘ ʚʦʜʠʪʝ ï ʆʩʦʛʦʚʩʢʠʷʪ ʠʥʪʨʫʟʠʚ ʝ 

ʦʩʥʦʚʥʘʪʘ ʛʝʦʣʦʞʢʘ ʩʨʝʜʘ, ʚ ʢʦʷʪʦ ʩʝ ʬʦʨʤʠʨʘʪ ʤʠʥʝʨʘʣʥʠʪʝ ʚʦʜʠ (ʦʢʦʣʦ 60% 

ʧʣʦʱʥʦ ʠʟʤʝʨʝʥʦ ʦʪ ɻʀʉ ʤʦʜʝʣʠʪʝ). ʇʦ-ʦʛʨʘʥʠʯʝʥʘ ʨʦʣʷ ʠʤʘʪ ɹʨʝʟʦʚʩʢʠʪʝ 

ʤʝʪʘʤʦʨʬʠʪʠ (25%) ʠ ʥʘʡ-ʤʘʣʢʘ ʝ ʨʦʣʷʪʘ ʥʘ ʃʠʩʝʮʢʠʪʝ ʤʝʪʘʤʦʨʬʠʪʠ (15%).  

i  ɻʝʦʣʦʞʢʘ ʩʨʝʜʘ ʚ ʟʦʥʘʪʘ ʥʘ ʥʘʪʨʫʧʚʘʥʝ - ʚʦʜʠʪʝ ʩʝ ʘʢʫʤʫʣʠʨʘʪ/ʥʘʪʨʫʧʚʘʪ ʦʩʥʦʚʥʦ ʚ 

ɹʨʝʟʦʚʩʢʠʪʝ ʤʝʪʘʤʦʨʬʠʪʠ (ʛʨʘʥʠʪʦʛʥʘʡʩʠ ʠ ʘʤʬʠʙʦʣʠʪʠ) (50%), ʧʦ-ʤʘʣʢʘ ʨʦʣʷ ʠʤʘ 



 

ʄʀʅʅʆ - ɻɽʆʃʆɾʂʀ ʋʅʀɺɽʈʉʀʊɽʊ ñʉɺ. ʀɺɸʅ ʈʀʃʉʂʀò 
 

ʍʀɼʈʆɻɽʆʃʆɾʂʆ ʂʆʅʎɽʇʊʋɸʃʅʆ ʄʆɼɽʃʀʈɸʅɽ ɺ ɻʀʉ ʉʈɽɼɸ ʅɸ ʅɸʍʆɼʀʑɸ ʅɸ 

ʊɽʈʄʆʄʀʅɽʈɸʃʅɸ ɺʆɼɸ ɺ ʈɸʁʆʅɸ ʅɸ ʂʖʉʊɽʅɼʀʃʉʂɸʊɸ ʂʆʊʃʆɺʀʅɸ 

30 

 

ʆʩʦʛʦʚʩʢʠʷʪ ʠʥʪʨʫʟʠʚ (ʛʨʘʥʠʪʠ ï 30%) ʠ ʥʘʡ-ʤʘʣʢʘ ʨʦʣʷ ʠʤʘʪ ʃʠʩʝʮʢʠʪʝ 

ʤʘʪʘʤʦʨʬʠʪʠ (20%).  

i  ɻʝʦʣʦʞʢʘ ʩʨʝʜʘ ʚ ʟʦʥʘʪʘ ʥʘ ʨʘʟʢʨʠʚʘʥʝ/ʠʟʚʦʨʥʘʪʘ ʟʦʥʘ ï ʝʩʪʝʩʪʚʝʥʠʪʝ ʠʟʚʦʨʠ ʠ 

ʩʦʥʜʘʞʥʠʪʝ ʚʦʜʦʠʟʪʦʯʥʠʮʠ ʨʘʟʢʨʠʚʘʪ ʚʦʜʠ ʦʩʥʦʚʥʦ (90-95%) ʦʪ ʛʨʘʥʠʪʦʛʥʘʡʩʠʪʝ ʥʘ 

ʃʠʩʝʮʢʦ-ɹʨʝʟʦʚʩʢʘʪʘ ʬʦʨʤʘʮʠʷ. ʇʦ ʩʦʥʜʘʞʥʠ ʜʘʥʥʠ ʪʦʚʘ ʩʘ ʩʘʤʦ ʩʢʘʣʠ ʦʪ 

ɹʨʝʟʦʚʩʢʘʪʘ ʬʦʨʤʘʮʠʷ ï ʛʥʘʡʩʠ, ʛʨʘʥʠʪʠ ʠ ʘʤʬʠʙʦʣʠʪʠ. 

i  ɻʝʦʣʦʞʢʘ ʩʨʝʜʘ ʚʲʚ ʚʠʩʦʢʦʧʨʦʚʦʜʷʱʘʪʘ ʟʦʥʘ ï ʥʘʡ-ʜʦʣʥʠʪʝ ʥʠʚʘ ʥʘ  ʟʦʥʘʪʘ ʩʘ 

ʠʟʛʨʘʜʝʥʠ ʦʪ ʃʠʩʝʮʢʦ ï ɹʨʝʟʦʚʩʢʠʪʝ ʤʝʪʘʤʦʨʬʠʪʠ. ʅʘʜ ʪʷʭ ʩʘ ʨʘʟʚʠʪʠ ʰʠʨʦʢʠ ʜʦ 1-

2 km ʜʝʣʫʚʠʘʣʥʠ ʢʦʥʫʩʠ, ʩ ʜʝʙʝʣʠʥʠ ʦʪ 50 ʜʦ 150 m. ʀʟʛʨʘʜʝʥʠ ʩʘ ʦʩʥʦʚʥʦ ʦʪ 

ʛʨʘʥʠʪʠ ʠ ʘʤʬʠʙʦʣʠʪʠ. ʅʘʡ-ʦʪʛʦʨʝ ʩʝ ʨʘʟʢʨʠʚʘ ʢʚʘʪʝʨʥʝʨʥʘ ʧʦʢʨʠʚʢʘ ʩ ʜʝʙʝʣʠʥa ʦʪ 

2-3 ʜʦ 20 m. 

 

B. ʊʝʢʪʦʥʩʢʠ ʧʨʝʜʧʦʩʪʘʚʢʠ ʠ ʭʠʧʦʪʝʟʠ:  

f  ʊʝʢʪʦʥʩʢʘ ʩʨʝʜʘ ʥʘ ʥʘʭʦʜʠʱʝʪʦ ï ʚʦʜʠʪʝ ʦʪ ʥʘʭʦʜʠʱʝ ʂʶʩʪʝʥʜʠʣ ʩʘ ʦʪ ʧʫʢʥʘʪʠʥʝʥ 

ʪʠʧ. ʇʨʠʜʚʠʞʚʘʪ ʩʝ ʧʦ-ʤʣʘʜʠ ʨʘʟʣʦʤʥʠ ʥʘʨʫʰʝʥʠʷ ʩ ʥʝʦʪʝʢʪʦʥʩʢʘ ʘʢʪʠʚʠʟʘʮʠʷ ʠ 

ʛʝʥʝʨʘʣʥʘ ʧʦʩʦʢʘ ʉʀ ï ʖɿ. ʇʨʠ ʢʦʥʪʘʢʪʘ ʠʤ ʩ ʤʥʦʛʦ ʧʦ-ʩʪʘʨʠʪʝ ʨʘʟʣʦʤʠ 

(ʨʘʥʥʦʘʣʧʠʡʩʢʘ ʘʢʪʠʚʠʟʘʮʠʷ) ʩ ʦʨʠʝʥʪʘʮʠʷ ʉʉɿ-ʖʖʀ, ʩʝ ʜʨʝʥʠʨʘʪ ʥʘ 

ʧʦʚʲʨʭʥʦʩʪʪʘ, ʧʦʨʘʜʠ ʪʦʚʘ, ʯʝ ʚʪʦʨʠʪʝ ʨʘʟʣʦʤʠ ʠʛʨʘʷʪ ʙʘʨʠʝʨʥʘ ʨʦʣʷ.  

f  ʊʝʢʪʦʥʩʢʘ ʩʨʝʜʘ ʚ ʟʦʥʘʪʘ ʥʘ ʬʦʨʤʠʨʘʥʝ - ʦʩʥʦʚʥʦ ʟʥʘʯʝʥʠʝ ʟʘ ʧʦʜʭʨʘʥʚʘʥʝʪʦ ʥʘ 

ʥʘʭʦʜʠʱʝʪʦ ʩ ʘʪʤʦʩʬʝʨʥʠ ʚʦʜʠ ʠʤʘ ʇʦʣʝʛʘʥʩʢʠʷʪ ʨʘʟʣʦʤʝʥ ʩʥʦʧ. ɻʝʥʝʨʘʣʥʘʪʘ 

ʧʦʩʦʢʘ ʥʘ ʨʘʟʣʦʤʠʪʝ ʝ ʉɿ ï ʖʀ, ʩʲʩ ʩʪʨʲʤʥʦ ʜʦ ʧʦʯʪʠ ʚʝʨʪʠʢʘʣʥʦ ʟʘʪʲʚʘʥʝ ʚ ʖɿ 

ʧʦʩʦʢʘ. ʆʩʥʦʚʥʠʷʪ ʨʘʟʣʦʤ (ʇʦʣʝʛʘʥʩʢʠ) ʠʤʘ ʜʲʣʞʠʥʘ ʧʦʚʝʯʝ ʦʪ 15 km. ʈʘʟʣʦʤʠʪʝ ʩʘ 

ʨʘʟʚʠʪʠ ʥʘ ʨʘʟʩʪʦʷʥʠʝ ʦʢʦʣʦ 1 km ʝʜʠʥ ʦʪ ʜʨʫʛ. ʆʙʱʘʪʘ ʜʲʣʞʠʥʘ ʥʘ ʨʘʟʣʦʤʠʪʝ ʚ 

ʛʨʘʥʠʮʠʪʝ ʥʘ ʥʘʭʦʜʠʱʝʪʦ ʝ ʦʢʦʣʦ 20 km.  

f  ʊʝʢʪʦʥʩʢʘ ʩʨʝʜʘ ʚʲʚ ʚʠʩʦʢʦ ʧʨʦʚʦʜʷʱʘʪʘ ʟʦʥʘ ï ʪʷ ʝ ʨʘʟʚʠʪʘ ʠʟʮʷʣʦ ʧʦ 

ʥʘʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʂʶʩʪʝʥʜʠʣʩʢʠʷ ʨʘʟʣʦʤ ʩ ʛʝʥʝʨʘʣʥʘ ʧʦʩʦʢʘ ʉʀ ï ʖɿ. ʈʘʟʣʦʤʲʪ 

ʧʨʝʜʦʧʨʝʜʝʣʷ ʢʨʝʭʢʘ ʟʦʥʘ ʥʘ ʩʨʷʟʚʘʥʝ ʩ ʚʠʩʦʢʦ ʧʨʦʚʦʜʷʱʠ ʩʚʦʡʩʪʚʘ. ʐʠʨʦʯʠʥʘʪʘ ʥʘ 

ʟʦʥʘʪʘ ʝ ʦʢʦʣʦ 150-200 m. ɼʲʣʙʦʯʠʥʘʪʘ ʥʘ ʨʘʟʣʦʤʥʘʪʘ ʟʦʥʘ ʥʝ ʝ ʠʟʩʣʝʜʚʘʥʘ, ʥʦ ʩ 

ʦʛʣʝʜ ʥʘ ʛʦʣʷʤʘʪʘ ʜʲʣʞʠʥʘ ʥʘ ʨʘʟʣʦʤʘ (<100 km), a ʩʧʦʨʝʜ ʥʷʢʦʠ ʤʥʝʥʠʷ ʠ ʧʦʚʝʯʝ ʦʪ 

500 km, ʙʠ ʤʦʛʣʦ ʜʘ ʩʝ ʧʨʝʜʧʦʣʦʞʠ, ʯʝ ʜʲʣʙʦʯʠʥʘʪʘ ʤʫ ʝ ʤʥʦʛʦ ʧʦ-ʛʦʣʷʤʘ ʦʪ 

ʜʲʣʙʦʯʠʥʘʪʘ ʥʘ ʬʦʨʤʠʨʘʥʝ ʥʘ ʚʦʜʠʪʝ (ʜʦ 1 km). ɼʲʣʞʠʥʘʪʘ ʥʘ ʚʠʩʦʢʦʧʨʦʚʦʜʷʱʘʪʘ 

ʟʦʥʘ ʚ ʛʨʘʥʠʮʠʪʝ ʥʘ ʥʘʭʦʜʠʱʝʪʦ ʝ ʦʢʦʣʦ 12 - 13 km. 

f  ʊʝʢʪʦʥʩʢʘ ʩʨʝʜʘ ʚ ʟʦʥʘʪʘ ʥʘ ʨʘʟʢʨʠʚʘʥʝ/ʠʟʚʦʨʥʘʪʘ ʟʦʥʘ - ʂʘʪʦ ʦʩʥʦʚʥʘ ʟʦʥʘ ʥʘ 

ʜʨʝʥʠʨʘʥʝ ʥʘ ʪʝʨʤʘʣʥʠʪʝ ʚʦʜʠ ʝ ʧʨʠʝʪ ï ʂʶʩʪʝʥʜʠʣʩʢʠʷʪ ʨʘʟʣʦʤ, ʧʦ ʢʦʡʪʦ ʩʝ 

ʠʥʬʠʣʪʨʠʨʘʪ ʚʦʜʠʪʝ ʦʪ ʦʛʨʘʜʥʠʪʝ ʧʣʘʥʠʥʠ ʠ ʩʝ ʧʨʝʜʚʠʞʚʘʪ ʜʦ ʟʦʥʘʪʘ ʥʘ ʝʩʪʝʩʪʚʝʥʦ 

ʨʘʟʪʦʚʘʨʚʘʥʝ, ʧʨʝʜʦʧʨʝʜʝʣʝʥʘ ʦʪ ʙʘʨʠʝʨʥʠʪʝ ʨʘʟʣʦʤʠ. ʀʤʘ ʜʚʘ ʨʘʟʣʦʤʥʠ ʩʥʦʧʘ ʩ 

ʦʨʠʝʥʪʘʮʠʷ ʉʉɿ-ʖʖʀ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʠʛʨʘʷʪ ʪʘʟʠ ʙʘʨʠʝʨʥʘ ʨʦʣʷ. ʇʲʨʚʠʷʪ ʝ 

ɹʨʝʟʦʚʩʢʠʷʪ ʩʥʦʧ, ʢʦʡʪʦ ʩʝ ʥʘʤʠʨʘ ʥʘ ʦʢʦʣʦ 1,5 km, ʦʪ ʠʟʚʦʨʠʪʝ ʚ ʩʝʚʝʨʥʘ ʧʦʩʦʢʘ ʠ ʝ 

ʷʩʥʦ ʠʟʨʘʟʝʥ. ɺʪʦʨʠʷʪ ʝ ʅʦʚʦʩʝʣʩʢʠʷʪ ʨʘʟʣʦʤʝʥ ʩʥʦʧ, ʢʦʡʪʦ ʩʝ ʥʘʤʠʨʘ ʧʦ-ʙʣʠʟʦ ʜʦ 

ʠʟʚʦʨʠʪʝ, ʥʦ ʝ ʧʦ-ʥʝʷʩʥʦ ʠʟʨʘʟʝʥ ʦʪ ɹʨʝʟʦʚʩʢʠʷ. ɺʲʧʨʝʢʠ ʪʦʚʘ ʧʦ ʥʝʛʦ ʩʲʱʦ ʝ ʤʥʦʛʦ 

ʚʝʨʦʷʪʥʦ ʜʘ ʩʪʘʚʘ ʠʟʢʘʯʚʘʥʝʪʦ ʥʘ ʚʦʜʠʪʝ ʠ ʦʙʨʘʟʫʚʘʥʝʪʦ ʥʘ ʝʩʪʝʩʪʚʝʥʠʪʝ ʠʟʚʦʨʠ, 

ʪʦʯʥʦ ʚ ʪʘʟʠ ʯʘʩʪ ʦʪ ʨʝʣʝʬʘ. ɼʲʣʞʠʥʘʪʘ ʥʘ ʙʘʨʠʝʨʥʘʪʘ ʟʦʥʘ ʚ ʛʨʘʥʠʮʠʪʝ ʥʘ 

ʥʘʭʦʜʠʱʝʪʦ, ʝ ʦʢʦʣʦ 5 ï 6 km. 

 

C. ʍʠʜʨʦʛʝʦʣʦʞʢʠ ʧʨʝʜʧʦʩʪʘʚʢʠ ʠ ʭʠʧʦʪʝʟʠ:  



 

ʄʀʅʅʆ - ɻɽʆʃʆɾʂʀ ʋʅʀɺɽʈʉʀʊɽʊ ñʉɺ. ʀɺɸʅ ʈʀʃʉʂʀò 
 

ʍʀɼʈʆɻɽʆʃʆɾʂʆ ʂʆʅʎɽʇʊʋɸʃʅʆ ʄʆɼɽʃʀʈɸʅɽ ɺ ɻʀʉ ʉʈɽɼɸ ʅɸ ʅɸʍʆɼʀʑɸ ʅɸ 

ʊɽʈʄʆʄʀʅɽʈɸʃʅɸ ɺʆɼɸ ɺ ʈɸʁʆʅɸ ʅɸ ʂʖʉʊɽʅɼʀʃʉʂɸʊɸ ʂʆʊʃʆɺʀʅɸ 

31 

 

n ʍʠʜʨʦʛʝʦʣʦʞʢʘ ʩʨʝʜʘ ʥʘ ʥʘʭʦʜʠʱʝʪʦ - ʚʦʜʠʪʝ ʠʤʘʪ ʥʘʧʦʨʝʥ ʭʘʨʘʢʪʝʨ ʩ ʨʝʞʠʤ ʥʘ 

ʩʘʤʦʠʟʣʠʚ, ʩʧʦʨʝʜ ʨʝʣʝʬʥʠʪʝ ʦʩʦʙʝʥʦʩʪʠ ʠ ʢʦʪʘ ʥʘ ʪʝʨʝʥʘ. ʅʘʧʦʨʲʪ ʥʘ ʚʦʜʘʪʘ ʩʝ 

ʠʟʤʝʥʷ ʦʪ 0,5 ʜʦ 12,0 m ʦʪ ʪʝʨʝʥʘ. ʉʨʝʜʥʦ ʥʘʧʦʨʲʪ ʝ ʦʢʦʣʦ 2,0 m, ʥʘ ʢʦʪʠ ʦʢʦʣʦ 526,0 

ï 527,0 m. 

n ʍʠʜʨʦʛʝʦʣʦʞʢʘ ʩʨʝʜʘ ʚ ʟʦʥʘʪʘ ʥʘ ʬʦʨʤʠʨʘʥʝ ï ʚʦʜʠʪʝ ʩʝ ʧʦʜʭʨʘʥʚʘʪ ʠ ʬʦʨʤʠʨʘʪ 

ʦʩʥʦʚʥʦ ʟʘ ʩʤʝʪʢʘ ʥʘ ʘʪʤʦʩʬʝʨʥʠ ʚʘʣʝʞʠ. ʅʷʤʘ ʨʝʘʣʠʩʪʠʯʥʠ ʜʘʥʥʠ, ʧʦ ʢʦʠʪʦ ʤʦʞʝ 

ʜʘ ʩʝ ʦʮʝʥʠ ʜʲʣʙʦʯʠʥʥʦʪʦ ʧʦʭʨʘʥʚʘʥʝ. ɺʲʧʨʝʢʠ ʯʝ ʪʦ ʝ ʧʨʝʥʝʙʨʝʛʥʘʪʦ, ʭʠʤʠʯʥʠʪʝ ʠ 

ʨʝʞʠʤʥʠ ʥʘʙʣʶʜʝʥʠʷ ʧʨʝʜʦʧʨʝʜʝʣʷʪ ʤʥʦʛʦ ʤʘʣʢʘ ʨʦʣʷ ʥʘ ʝʜʠʥ ʪʘʢʲʚ ʚʲʟʤʦʞʝʥ 

ʚʦʜʦʧʨʠʪʦʢ. ʇʨʝʜʧʦʣʘʛʘʝʤʘʪʘ ʜʲʣʙʦʯʠʥʘ ʥʘ ʧʨʦʥʠʢʚʘʥʝ ʥʘ ʘʪʤʦʩʬʝʨʥʠʪʝ ʚʦʜʠ ʝ 

ʩʨʘʚʥʠʪʝʣʥʦ ʛʦʣʷʤʘ, ʦʢʦʣʦ 600 ï 800 m. 

n ʍʠʜʨʦʛʝʦʣʦʞʢʘ ʩʨʝʜʘ ʚ ʟʦʥʘʪʘ ʥʘ ʨʘʟʢʨʠʚʘʥʝ/ʠʟʚʦʨʥʘʪʘ ʟʦʥʘ ï ʚʦʜʠʪʝ ʩʝ ʘʢʫʤʫʣʠʨʘʪ 

ʧʦ ʩʚʲʨʟʘʥʠ ʩʠʩʪʝʤʠ ʦʪ ʧʫʢʥʘʪʠʥʠ. ɼʝʙʝʣʠʥʘʪʘ ʥʘ ʚʦʜʦʥʦʩʥʘʪʘ ʩʨʝʜʘ ʧʦ ʩʦʥʜʘʞʥʠ 

ʜʘʥʥʠ ʝ ʦʪ 50 ʜʦ 150 m. ʄʦʞʝ ʦʙʘʯʝ ʜʘ ʩʝ ʧʨʝʜʧʦʣʦʞʠ, ʯʝ ʪʷ ʝ ʠ ʤʘʣʢʦ ʧʦ-ʛʦʣʷʤʘ ʜʦ 

ʦʢʦʣʦ 300 m. ɺʲʟʤʦʞʥʦ ʝ ʯʘʩʪ ʦʪ ʚʦʜʠʪʝ ʜʘ ʩʝ ʜʨʝʥʠʨʘʪ ʩʢʨʠʪʦ ʧʦ ʥʝʫʩʪʘʥʦʚʝʥʠ 

ʨʘʟʣʦʤʥʠ ʥʘʨʫʰʝʥʠʷ ʠ ʜʘ ʩʝ ʩʤʝʩʚʘʪ ʩ ʧʨʝʩʥʠʪʝ ʚʦʜʠ, ʘʢʫʤʫʣʠʨʘʥʠ ʚ ʧʘʣʝʦʛʝʥï

ʥʝʦʛʝʥʩʢʠʪʝ ʥʘʩʣʘʛʠ, ʧʦʢʨʠʚʘʱʠ ʩʢʘʣʥʘʪʘ ʧʦʜʣʦʞʢʘ. ʊʘʢʲʚ ʝ ʩʣʫʯʘʷ ʧʨʠ ʩʦʥʜʘʞ 2-

ʍɻ. 

n ʈʝʞʠʤʥʠʪʝ ʥʘʙʣʶʜʝʥʠʷ ʧʦʢʘʟʚʘʪ ʧʦʯʪʠ ʧʦʩʪʦʷʥʝʥ ʢʘʯʝʩʪʚʝʥ ʠ ʢʦʣʠʯʝʩʪʚʝʥ ʩʲʩʪʘʚ 

ʥʘ ʤʠʥʝʨʘʣʥʘʪʘ ʚʦʜʘ. ɿʘʙʝʣʷʟʚʘʪ ʩʝ ʣʝʢʠ ʢʦʣʝʙʘʥʠʷ ʚ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʜʝʙʠʪʘ ʧʨʝʟ 

ʣʝʪʥʠʪʝ ʤʝʩʝʮʠ, ʢʦʝʪʦ ʩʲʱʦ ʝ ʧʨʝʜʧʦʩʪʚʘʢʘ ʟʘ ʘʪʤʦʩʬʝʨʥʦ ʧʦʜʭʨʘʥʚʘʥʝ. ʄʘʣʢʘʪʘ 

ʦʙʱʘ ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʝ ʧʨʠʟʥʘʢ ʟʘ ʬʠʣʪʨʘʮʠʦʥʥʘ ʩʨʝʜʘ ʚ ʤʝʪʘʤʦʨʬʥʠ ʬʦʨʤʘʮʠʠ. 

ɺʠʩʦʢʠʪʝ ʩʪʦʡʥʦʩʪʠ ʥʘ pH ʩʚʠʜʝʪʝʣʩʪʚʘʪ ʟʘ ʜʲʣʙʦʢʘʪʘ ʮʠʨʢʫʣʘʮʠʷ. ʍʠʤʠʯʥʠʷʪ 

ʩʲʩʪʘʚ ʥʘ ʚʦʜʠʪʝ ʢʦʨʝʩʧʦʥʜʠʨʘ ʩʲʩ ʟʦʥʠʪʝ ʥʘ ʬʦʨʤʠʨʘʥʝ ʠ ʘʢʫʤʫʣʠʨʘʥʝ ʥʘ 

ʤʠʥʝʨʘʣʥʠʪʝ ʚʦʜʠ.  

D. ɼʨʫʛʠ ʧʨʝʜʧʦʩʪʘʚʢʠ ʠ ʭʠʧʦʪʝʟʠ 

Á ʉʝʚʝʨʥʘʪʘ, ʶʞʥʘʪʘ ʠ ʟʘʧʘʜʥʘʪʘ ʛʨʘʥʠʮʘ ʩʘ ʦʯʝʨʪʘʥʠ ʦʪ ʛʝʦʣʦʞʢʠ, ʪʦʧʦʛʨʘʬʩʢʠ ʠ 
ʪʝʢʪʦʥʩʢʠ ʩʲʦʙʨʘʞʝʥʠʷ. ʊʝ ʩʲʚʧʘʜʘʪ ʩ ʧʨʦʤʝʥʠ ʚ ʣʠʪʦʣʦʞʢʘʪʘ ʩʨʝʜʘ, ʝʩʪʝʩʪʚʝʥʠʪʝ 

ʚʦʜʦʜʝʣʠ ʠ ʩʲʱʝʩʪʚʫʚʘʱʠʪʝ ʨʘʟʣʦʤʥʠ ʥʘʨʫʰʝʥʠʷ. ɺ ʪʝʟʠ ʫʯʘʩʪʲʮʠ ʥʷʤʘ ʧʦ-ʪʦʯʥʠ 

ʜʘʥʥʠ, ʦʪ ʢʦʠʪʦ ʤʦʞʝ ʜʘ ʩʝ ʥʘʧʨʘʚʷʪ ʧʦ-ʢʦʨʝʢʪʥʠ ʠʟʚʦʜʠ ʠ ʭʠʧʦʪʝʟʠ. 

Á ʀʟʪʦʯʥʘʪʘ ʛʨʘʥʠʮʘ ʝ ʧʨʦʢʘʨʘʥʘ ʧʦ ʥʘʧʨʘʚʣʝʥʠʝ ʥʘ ʥʘʡ-ʟʘʧʘʜʥʠʷ ʨʘʟʣʦʤ ʦʪ 

ɹʨʝʟʦʚʩʢʠʷ ʨʘʟʣʦʤʝʥ ʩʥʦʧ, ʢʦʡʪʦ ʝ ʥʘʡ-ʚʝʨʦʷʪʥʠʷʪ ʙʘʨʠʝʨʝʥ ʨʘʟʣʦʤ ʟʘ ʠʟʣʠʟʘʥʝ ʥʘ 

ʚʦʜʠʪʝ ʥʘ ʧʦʚʲʨʭʥʦʩʪʪʘ. 

Á ɿʦʥʘʪʘ ʥʘ ʧʦʜʭʨʘʥʚʘʥʝ ʝ ʧʨʦʢʘʨʘʥʘ ʥʘ ʢʦʪʠ ʤʝʞʜʫ max ï 2000 m ʠ min - 725 m. 

ɽʩʪʝʩʪʚʝʥʠʪʝ ʚʦʜʦʜʝʣʠ ʩʲʱʦ ʩʘ ʚʟʝʪʠ ʧʨʝʜʚʠʜ, ʧʦʨʘʜʠ ʤʥʦʛʦ ʚʘʞʥʘʪʘ ʨʦʣʷ ʥʘ 

ʘʪʤʦʩʬʝʨʥʠʪʝ ʚʦʜʠ ʢʘʪʦ ʦʩʥʦʚʝʥ ʠʟʪʦʯʥʠʢ ʥʘ ʧʦʜʭʨʘʥʚʘʥʝ. 

Á ʆʙʱʘʪʘ ʧʣʦʱ ʥʘ ʥʘʭʦʜʠʱʝ ʂʶʩʪʝʥʜʠʣ ʝ 138,05 km
2
 

Á ʆʙʱʘʪʘ ʧʣʦʱ ʥʘ ʟʦʥʘʪʘ ʥʘ ʧʦʜʭʨʘʥʚʘʥʝ ʝ 84,5 km
2
 

Á ʆʙʱʘʪʘ ʧʣʦʱ ʥʘ ʚʠʩʦʢʦʧʨʦʚʦʜʷʱʘʪʘ ʟʦʥʘ ʝ 15,6 km
2
 

Á ʆʙʱʘʪʘ ʧʣʦʱ ʥʘ ʟʦʥʘʪʘ ʥʘ ʜʨʝʥʠʨʘʥʝ ʝ 0,2 km
2
 

Á ɼʲʣʙʦʯʠʥʘ ʥʘ ʬʦʨʤʠʨʘʥʝ ʥʘ ʚʦʜʠʪʝ ï 700,0 m 

Á ɼʲʣʙʦʯʠʥʘ ʥʘ ʜʨʝʥʠʨʘʥʝ ʥʘ ʚʦʜʠʪʝ ï 300 ï 700 m 

Á ʄʦʱʥʦʩʪ ʥʘ ʚʦʜʦʥʦʩʥʘʪʘ ʩʨʝʜʘ ʚ ʠʟʚʦʨʥʘʪʘ ʟʦʥʘ ï 100 m 



 

ʄʀʅʅʆ - ɻɽʆʃʆɾʂʀ ʋʅʀɺɽʈʉʀʊɽʊ ñʉɺ. ʀɺɸʅ ʈʀʃʉʂʀò 
 

ʍʀɼʈʆɻɽʆʃʆɾʂʆ ʂʆʅʎɽʇʊʋɸʃʅʆ ʄʆɼɽʃʀʈɸʅɽ ɺ ɻʀʉ ʉʈɽɼɸ ʅɸ ʅɸʍʆɼʀʑɸ ʅɸ 

ʊɽʈʄʆʄʀʅɽʈɸʃʅɸ ɺʆɼɸ ɺ ʈɸʁʆʅɸ ʅɸ ʂʖʉʊɽʅɼʀʃʉʂɸʊɸ ʂʆʊʃʆɺʀʅɸ 
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Á ɺʲʟʤʦʞʥʦ ʜʲʣʙʦʯʠʥʥʦ ʧʦʜʭʨʘʥʚʘʥʝ ï 10% 

Á ɺʲʟʤʦʞʥʘ ʟʘʛʫʙʘ ʥʘ ʚʦʜʘ: 

- ɺ ʟʦʥʘʪʘ ʥʘ ʬʦʨʤʠʨʘʥʝ ï 50% 

- ɺ ʟʦʥʘʪʘ ʥʘ ʜʨʝʥʠʨʘʥʝ ï 50-70% 

- ɺ ʟʦʥʘʪʘ ʥʘ ʨʘʟʢʨʠʚʘʥʝ ï 15% 

ɿʘʙʝʣʝʞʢʘ:  

ʇʨʦʮʝʥʪʥʠʪʝ ʩʲʦʪʥʦʰʝʥʠʷ, ʜʲʣʞʠʥʠʪʝ ʠ ʢʦʪʠʪʝ ʜʘʜʝʥʠ ʚ Ăɻʝʦʣʦʞʢʠ, ʊʝʢʪʦʥʩʢʠ ʠ 

ʍʠʜʨʦʛʝʦʣʦʞʢʠ ʧʨʝʜʧʦʩʪʚʘʢʠñ ʩʘ ʥʘʧʨʘʚʝʥʠ ʥʘ ʙʘʟʘ ʨʝʘʣʥʦ ʠʟʤʝʨʝʥʠ ʧʣʦʱʠ ʠ ʪʦʯʥʠ ʜʘʥʥʠ, 

ʦʙʨʘʙʦʪʝʥʠ ʚ ɻʀʉ ʩʨʝʜʘ. ʊʝ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʧʨʠʝʪʠ ʟʘ ʢʦʨʝʢʪʥʠ. 

ʇʨʦʮʝʥʪʥʠʪʝ ʩʲʦʪʥʦʰʝʥʠʷ ʥʘʧʨʘʚʝʥʠ ʚ Ăɼʨʫʛʠ ʧʨʝʜʧʦʩʪʚʘʢʠñ ʩʘ ʧʨʠʙʣʠʟʠʪʝʣʥʠ ʥʘ ʙʘʟʘ 

ʥʘ ʧʣʦʱʪʘ, ʜʲʣʙʦʯʠʥʘʪʘ ʠ ʘʥʘʣʠʟʘ ʥʘ ʜʘʥʥʠʪʝ. ʊʝ ʠʤʘʪ ʦʨʠʝʥʪʠʨʦʚʲʯʝʥ ʭʘʨʘʢʪʝʨ. 



 

ʄʀʅʅʆ - ɻɽʆʃʆɾʂʀ ʋʅʀɺɽʈʉʀʊɽʊ ñʉɺ. ʀɺɸʅ ʈʀʃʉʂʀò 
 

ʍʀɼʈʆɻɽʆʃʆɾʂʆ ʂʆʅʎɽʇʊʋɸʃʅʆ ʄʆɼɽʃʀʈɸʅɽ ɺ ɻʀʉ ʉʈɽɼɸ ʅɸ ʅɸʍʆɼʀʑɸ ʅɸ 

ʊɽʈʄʆʄʀʅɽʈɸʃʅɸ ɺʆɼɸ ɺ ʈɸʁʆʅɸ ʅɸ ʂʖʉʊɽʅɼʀʃʉʂɸʊɸ ʂʆʊʃʆɺʀʅɸ 
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4.2. ʅʘʭʦʜʠʱʝ ʥʘ ʤʠʥʝʨʘʣʥʘ ʚʦʜʘ - ɹʝʨʩʠʥ [A2]  

 

4.2.1.  ʆʙʱʠ ʩʚʝʜʝʥʠʷ ʠ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ  

ʉʝʣʦ ɹʝʨʩʠʥ ʝ ʨʘʟʧʦʣʦʞʝʥʦ ʚ ʥʘʡ-ʥʠʩʢʠʪʝ ʯʘʩʪʠ ʦʪ ʩʝʚʝʨʦʠʟʪʦʯʥʠʪʝ ʧʦʢʨʘʡʥʠʥʠ ʥʘ 

ʆʩʦʛʦʚʩʢʘ ʧʣʘʥʠʥʘ ï ɹʨʝʟʦʚʩʢʠ ʨʠʜ, ʛʨʘʥʠʯʝʱʘ ʩ ʂʶʩʪʝʥʜʠʣʩʢʘʪʘ ʢʦʪʣʦʚʠʥʘ. ʅʘʜʤʦʨʩʢʘʪʘ 

ʚʠʩʦʯʠʥʘ ʥʘ ʩʝʣʦʪʦ ʝ ʦʢʦʣʦ 558 m, ʩ ʪʠʧʠʯʝʥ ʭʲʣʤʠʩʪ ʨʝʣʝʬ. ʅʷʤʘ ʪʦʯʥʠ ʜʘʥʥʠ ʟʘ ʚʲʟʥʠʢʚʘʥʝʪʦ ʥʘ 

ʩʝʣʦʪʦ, ʥʦ ʧʦ ʧʦʩʣʝʜʥʠʪʝ ʘʨʭʝʦʣʦʛʠʯʥʠ ʨʘʟʢʦʧʢʠ ʩʘ ʫʩʪʘʥʦʚʝʥʠ ʜʨʝʚʥʠ ʩʝʣʠʱʘ ʚ ʟʝʤʣʠʱʝʪʦ ʤʫ ʥʘ 

ʧʦʚʝʯʝ ʦʪ 8000 ʛʦʜ. ʅʝ ʩʘ ʥʘʤʝʨʝʥʠ ʜʦʢʘʟʘʪʝʣʩʪʚʘ ʟʘ ʝʢʩʧʣʦʘʪʘʮʠʷ ʥʘ ʚʦʜʠʪʝ ʦʪ ʝʩʪʝʩʪʚʝʥʠʪʝ 

ʠʟʚʦʨʠ ʦʪ ʩ. ɹʝʨʩʠʥ. ʀʟʚʦʨʲʪ ʥʘ ʩʝʣʦʪʦ ʩʝ ʥʘʤʠʨʘʪ ʥʘ ʦʢʦʣʦ 8 km ʦʪ ʠʟʚʦʨʠʪʝ ʥʘ ʛʨ. ʂʶʩʪʝʥʜʠʣ. 

ʄʠʥʝʨʘʣʥʠʪʝ ʚʦʜʠ ʦʪ ʥʘʭʦʜʠʱʝ ɹʝʨʩʠʥ ʩʝ ʨʘʟʢʨʠʚʘʪ ʯʨʝʟ ʝʩʪʝʩʪʚʝʥ ʠʟʚʦʨ, ʚ ʶʞʥʘʪʘ ʯʘʩʪ 

ʥʘ ʩʝʣʦʪʦ. ʀʟʚʦʨʲʪ ʝ ʨʘʟʧʦʣʦʞʝʥ ʚ ʙʣʠʟʦʩʪ ʜʦ ʢʦʨʠʪʦʪʦ ʥʘ ʨ. ɹʝʨʩʠʥʩʢʘ, ʢʦʷʪʦ ʤʠʥʘʚʘ ʧʨʝʟ ʩʝʣʦʪʦ. 

ɼʝʙʠʪʲʪ ʥʘ ʠʟʚʦʨʘ ʝ ʤʘʣʲʢ ï 0,5 l/s. ɼʘʥʥʠʪʝ ʟʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʥʘ ʚʦʜʘʪʘ ʩʝ ʠʟʤʝʥʷʪ ʚ ʩʨʘʚʥʠʪʝʣʥʦ 
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ʄʠʥʝʨʘʣʥʠʷʪ ʩʲʩʪʘʚ ʥʘ ʚʦʜʘʪʘ ʝ ʩʨʘʚʥʠʪʝʣʥʦ ʧʦʩʪʦʷʥʝʥ ʠ ʪʠʧʠʯʝʥ ʟʘ ʚʦʜʠ ʩ ʜʲʣʙʦʢʘ ʮʠʨʢʫʣʘʮʠʷ. 

ʆʙʱʘʪʘ ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʥʘ ʚʦʜʘʪʘ ʝ ʧʦʜ 1 mg/l. ʅʘʭʦʜʠʱʝ ʥʘ ʤʠʥʝʨʘʣʥʘ ʚʦʜʘ ɹʝʨʩʠʥ ʧʦʧʘʜʘ ʚ ʧʦ-

ʛʦʣʷʤʘʪʘ ʩʠ ʯʘʩʪ ʚ ɹʝʨʩʠʥʩʢʠʷ ʛʨʘʙʝʥ (ʯʘʩʪ ʦʪ ʇʠʷʥʝʯʢʠʷ ʛʨʘʙʝʥʦʚ ʢʦʤʧʣʝʢʩ). ɺʠʩʦʢʠʪʝ ʯʘʩʪʠ ʥʘ 

ʥʘʭʦʜʠʱʝʪʦ ʩʝ ʥʘʤʠʨʘʪ ʚ ʧʨʝʜʝʣʠʪʝ ʥʘ ɹʨʝʟʦʚʩʢʠʷ ʨʠʜ. ʅʘ ʬʠʛ. 4.9. ʝ ʧʨʝʜʩʪʘʚʝʥ ʨʘʡʦʥʲʪ ʥʘ 

ʥʘʭʦʜʠʱʝʪʦ.  

ʌʠʛ. 4.9. ʂʘʨʪʘ ʩ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʠ ʨʝʣʝʬʝʥ ʤʦʜʝʣ ʥʘ ʥʘʭʦʜʠʱʝ ɹʝʨʩʠʥ. 

 



 

ʄʀʅʅʆ - ɻɽʆʃʆɾʂʀ ʋʅʀɺɽʈʉʀʊɽʊ ñʉɺ. ʀɺɸʅ ʈʀʃʉʂʀò 
 

ʍʀɼʈʆɻɽʆʃʆɾʂʆ ʂʆʅʎɽʇʊʋɸʃʅʆ ʄʆɼɽʃʀʈɸʅɽ ɺ ɻʀʉ ʉʈɽɼɸ ʅɸ ʅɸʍʆɼʀʑɸ ʅɸ 

ʊɽʈʄʆʄʀʅɽʈɸʃʅɸ ɺʆɼɸ ɺ ʈɸʁʆʅɸ ʅɸ ʂʖʉʊɽʅɼʀʃʉʂɸʊɸ ʂʆʊʃʆɺʀʅɸ 
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ɻʝʦʣʦʞʢʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʥʘʭʦʜʠʱʝ ɹʝʨʩʠʥ  

ʈʘʡʦʥʲʪ ʥʘ ʥʘʭʦʜʠʱʝ ɹʝʨʩʠʥ ʦʙʭʚʘʱʘ ʧʣʦʱ ʦʪ ʦʢʦʣʦ 70 km
2
. ɺ ʥʝʛʦʚʠʪʝ ʧʨʝʜʝʣʠ ʩʝ ʩʨʝʱʘʪ 

ʨʘʟʣʠʯʥʠ ʧʦ ʚʲʟʨʘʩʪ ʠ ʥʘʯʠʥ ʥʘ ʦʙʨʘʟʫʚʘʥʝ ʣʠʪʦʣʦʞʢʠ ʢʦʤʧʣʝʢʩʠ. ɺ ʨʘʡʦʥʘ ʩʝ ʨʘʟʢʨʠʚʘʪ 

ʥʝʦʧʨʦʪʝʨʦʟʦʡʩʢʠ ʤʝʪʘʤʦʨʬʠʪʠ, ʧʝʨʤʩʢʠ ʩʝʜʠʤʝʥʪʠ, ʧʘʣʝʦʛʝʥʩʢʠ ʦʪʣʦʞʝʥʠʷ ʥʘ ɹʝʨʩʠʥʩʢʠʷ 

ʛʨʘʙʝʥ ʠ ʩʲʚʨʝʤʝʥʥʠ ʘʣʫʚʠʘʣʥʠ ʥʘʩʣʘʛʠ. ɿʘ ʬʦʨʤʠʨʘʥʝʪʦ ʠ ʧʦʜʭʨʘʥʚʘʥʝʪʦ ʥʘ ʤʠʥʝʨʘʣʥʠʪʝ ʚʦʜʠ ʦʪ 

ʥʘʭʦʜʠʱʝ ɹʝʨʩʠʥ ʦʩʥʦʚʥʦ ʟʥʘʯʝʥʠʝ ʠʤʘʪ ʪʨʠ ʩʚʠʪʠ ʩ ʥʝʦʧʨʦʪʝʨʦʟʦʡʩʢʘ ʚʲʟʨʘʩʪ ʠ ʝʜʥʘ 

ʧʘʣʝʦʛʝʥʩʢʘ ʩʚʠʪʘ. ɿʘ ʦʥʘʛʣʝʜʷʚʘʥʝ ʥʘ ʛʝʦʣʦʞʢʘʪʘ ʩʨʝʜʘ ʥʘ ʥʘʭʦʜʠʱʝʪʦ ʝ ʥʘʧʨʘʚʝʥʘ ʦʙʦʙʱʝʥʘ 

ʛʝʦʣʦʞʢʘ ʢʘʨʪʘ (ʬʠʛ. 4.10.).  

ʃʠʩʝʮʢʦ ï ɹʨʝʟʦʚʩʢʘ ʦʨʪʦʤʝʪʘʤʦʨʬʥʘ ʬʦʨʤʘʮʠʷ 

ʊʦʟʠ ʛʝʥʝʪʠʯʝʥ ʪʠʧ ʣʠʪʦʣʦʞʢʘ ʬʦʨʤʘʮʠʷ ʚʢʣʶʯʚʘ ʨʘʟʥʦʦʙʨʘʟʥʘ ʩʲʚʢʫʧʥʦʩʪ ʦʪ ʤʝʪʘʤʦʨʬʥʠ 

ʩʢʘʣʠ ʠ ʚʫʣʢʘʥʠʯʥʠ ʩʢʘʣʠ, ʤʝʪʘʤʦʨʬʦʟʠʨʘʣʠ ʚ ʨʘʟʣʠʯʥʘ ʩʪʝʧʝʥ. ʉʧʦʨʝʜ ɻʝʦʣʦʞʢʘʪʘ ʢʘʨʪʘ ʥʘ 

ɹʲʣʛʘʨʠʷ (ʄ 1:50 000), ʝʜʠʥʠʮʘʪʘ ʚʢʣʶʯʚʘ ʚ ʩʝʙʝ ʩʠ ʩʣʝʜʥʠʪʝ ʩʢʘʣʥʠ ʢʦʤʧʣʝʢʩʠ: ʆʩʦʛʦʚʩʢʠ 

ʦʨʪʦʤʝʪʘʤʦʨʬʝʥ ʢʦʤʧʣʝʢʩ; ʃʠʩʝʮʢʠ ʦʨʪʦʤʝʪʘʤʦʨʬʝʥ ʢʦʤʧʣʝʢʩ ʠ ʃʝʣʠʥʩʢʠ ʤʝʪʘʛʨʘʥʠʪʠ. 

ʇʝʪʨʦʛʨʘʬʩʢʠ ʩʢʘʣʠʪʝ ʦʪ ʨʘʟʣʠʯʥʠʪʝ ʢʦʤʧʣʝʢʩʠ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʛʣʘʚʥʦ ʦʪ: ʘʤʬʠʙʦʣʠʪʠ, 

ʤʝʪʘʙʘʟʠʪʠ, ʤʝʪʘʜʠʦʨʠʪʠ, ʘʤʬʠʙʦʣ - ʙʠʦʪʠʪʦʚʠ ʛʥʘʡʩʠ, ʤʝʪʘʢʚʘʨʮʜʠʦʨʠʪʠ ʠ ʜʨ. ʊʝʟʠ ʩʢʘʣʠ 

ʠʟʛʨʘʞʜʘʪ ʮʷʣʘʪʘ ʃʠʩʝʮ ʧʣʘʥʠʥʘ, ʩʝʚʝʨʦʠʟʪʦʯʥʠʪʝ ʠ ʧʝʨʠʬʝʨʥʠʪʝ ʯʘʩʪʠ ʥʘ ʆʩʦʛʦʚʩʢʘ ʧʣʘʥʠʥʘ. 

 

ʇʘʣʝʦʛʝʥʩʢʘ ʬʦʨʤʘʮʠʷ 

ʉʝʜʠʤʝʥʪʠʪʝ, ʦʙʨʘʟʫʚʘʥʠ ʧʨʝʟ ʧʘʣʝʦʛʝʥʘ, ʩʘ ʰʠʨʦʢʦ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠ ʚ ʨʘʡʦʥʘ ʥʘ ʥʘʭʦʜʠʱʝ 

ɹʝʨʩʠʥ. ʊʝ ʟʘʧʲʣʚʘʪ ʛʨʘʙʝʥʦʚʠʪʝ ʩʪʨʫʢʪʫʨʠ, ʢʘʪʦ ʠʟʛʨʘʞʜʘʪ ɹʝʨʩʠʥʩʢʠʷ ʛʨʘʙʝʥ, ʢʦʡʪʦ ʝ ʯʘʩʪ ʦʪ ʧʦ-

ʛʦʣʝʤʠʷ ʇʠʷʥʝʯʢʠ ʛʨʘʙʝʥʦʚ ʢʦʤʧʣʝʢʩ. ʄʘʪʝʨʠʘʣʠʪʝ ʥʘ ʧʘʣʝʦʛʝʥʘ ʧʦʢʨʠʚʘʪ ʩʢʘʣʠ ʥʘ ʃʠʩʝʮʢʦ ï

ɹʨʝʟʦʚʩʢʘʪʘ ʤʝʪʘʤʦʨʬʥʘ ʬʦʨʤʘʮʠʷ. ʇʦ ʜʘʥʥʠ ʦʪ ʛʝʦʣʦʞʢʘʪʘ ʢʘʨʪʘ ʥʘ ɹʲʣʛʘʨʠʷ (ʄ:150 000), 

ʧʘʣʝʦʛʝʥʩʢʘʪʘ ʬʦʨʤʘʮʠʷ ʝ ʧʨʝʜʩʪʘʚʝʥʘ ʦʪ 4 ʩʚʠʪʠ: ʃʦʛʦʜʘʰʢʘ, ʇʘʜʝʰʢʘ, ʂʦʤʘʪʠʥʩʢʘ ʠ 

ʅʝʚʝʩʪʠʥʩʢʘ. ʍʘʨʘʢʪʝʨʥʦ ʟʘ ʩʚʠʪʠʪʝ ʦʪ ʧʘʣʝʦʛʝʥʘ ʩʘ ʙʲʨʟʠʪʝ ʚʝʨʪʠʢʘʣʥʠ ʠ ʣʘʪʝʨʘʣʥʠ ʧʨʝʭʦʜʠ 

ʧʦʤʝʞʜʫ ʠʤ. ʅʘʡ-ʛʦʣʷʤʦ ʟʥʘʯʝʥʠʝ ʟʘ ʤʠʥʝʨʘʣʥʠʪʝ ʚʦʜʠ ʠʤʘ ʅʝʚʝʩʪʠʥʩʢʘʪʘ ʩʚʠʪʘ. ʊʷ ʠʟʛʨʘʞʜʘ 

ʧʦʯʪʠ ʮʝʣʠʷ ʛʨʘʙʝʥ ʚ ʨʘʡʦʥʘ ʥʘ ʥʘʭʦʜʠʱʝ ɹʝʨʩʠʥ. ʇʨʝʜʩʪʘʚʝʥʘ ʝ ʦʪ ʪʫʨʙʠʜʠʪʥʠ ʩʝʜʠʤʝʥʪʠ ʚ 

ʨʝʜʫʚʘʥʝ ʩ ʘʨʛʠʣʠʪʠ, ʘʣʝʚʨʦʣʠʪʠ ʠ ʧʷʩʲʯʥʠʮʠ. 

 

4.2.1. ʊʝʢʪʦʥʩʢʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʥʘʭʦʜʠʱʝ ɹʝʨʩʠʥ 

 

 ʊʝʢʪʦʥʩʢʘʪʘ ʦʙʩʪʘʥʦʚʢʘ ʚ ʨʘʡʦʥʘ ʥʘ ʥʘʭʦʜʠʱʝ ɹʝʨʩʠʥ ʝ ʩʣʦʞʥʘ, ʥʦ ʩʨʘʚʥʠʪʝʣʥʦ ʝʜʥʦʪʠʧʥʘ 

ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʫʚʘʥʝʪʦ. ʅʘʭʦʜʠʱʝʪʦ ʧʦʧʘʜʘ ʧʦʯʪʠ ʠʟʮʷʣʦ ʚ ɹʝʨʩʠʥʩʢʠʷ ʛʨʘʙʝʥ, 

ʢʦʡʪʦ ʝ ʯʘʩʪ ʦʪ ʇʠʷʥʝʯʢʠʷ ʛʨʘʙʝʥʦʚ ʢʦʤʧʣʝʢʩ. ʅʘʡ-ʠʟʜʠʛʥʘʪʘʪʘ ʯʘʩʪ (ʶʞʥʠʪʝ ʫʯʘʩʪʲʮʠ) ʥa 

ʥʘʭʦʜʠʱʝʪʦ ʧʦʧʘʜʘ ʚ ʆʩʦʛʦʚʩʢʠʷ ʙʣʦʢ.  
  

 ʈʘʥʥʦʘʣʧʠʡʩʢʠ ʝʪʘʧ ï ʪʦʟʠ ʝʪʘʧ ʠʤʘ ʚʘʞʥʦ ʟʥʘʯʝʥʠʝ ʟʘ ʬʦʨʤʠʨʘʥʝʪʦ ʥʘ ʛʲʥʢʦʚʠʪʝ 

ʩʪʨʫʢʪʫʨʠ ʚ ʦʙʱʠʷ ʨʘʡʦʥ. ʊʨʷʙʚʘ ʜʘ ʩʝ ʠʤʘ ʧʨʝʜʚʠʜ, ʯʝ ʪʦʟʠ ʨʝʛʠʦʥ ʚʠʥʘʛʠ ʩʝ ʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘʣ ʩ 

ʠʥʪʝʥʟʠʚʥʠ ʪʝʢʪʦʥʩʢʠ ʧʨʝʤʝʩʪʚʘʥʠʷ ʠ ʧʨʝʜʠ ʘʣʧʠʡʩʢʘʪʘ ʬʘʟʘ, ʢʦʠʪʦ ʥʘ ʤʝʩʪʘ ʩʘ ʜʦʚʝʣʠ ʜʦ 

ʮʷʣʦʩʪʥʦʪʦ ʟʘʣʠʯʘʚʘʥʝ ʥʘ ʧʲʨʚʦʥʘʯʘʣʥʠʪʝ ʬʦʨʤʠ. ʆʩʥʦʚʥʘʪʘ ʩʪʨʫʢʪʫʨʥʘ ʝʜʠʥʠʮʘ, ʢʦʷʪʦ ʠʤʘ 

ʦʪʥʦʰʝʥʠʝ ʟʘ ʥʘʭʦʜʠʱʝ Ăɹʝʨʩʠʥñ ʝ ʆʩʦʛʦʚʩʢʦ ï ɺʣʘʭʠʥʩʢʘʪʘ. ʊʷ ʝ ʷʩʥʦ ʠʟʨʘʟʝʥʘ ʠ ʨʘʟʚʠʪʘ ʚ ʧʦ-

ʦʙʰʠʨʥʘ ʯʘʩʪ ʚ ʨʘʡʦʥʘ ʥʘ ʥʘʭʦʜʠʱʝʪʦ. ʆʙʭʚʘʱʘ ʠʟʮʷʣʦ ʃʠʩʝʮ ʧʣʘʥʠʥʘ ʠ ʆʩʦʛʦʚʩʢʘ ʧʣʘʥʠʥʘ, ʢʘʪʦ 

ʠʟʛʨʘʞʜʘ ʫʜʲʣʞʝʥ ʧʦʷʩ ʚ ʩʝʚʝʨʦʟʘʧʘʜʥʘ ʧʦʩʦʢʘ. ʊʘʟʠ ʝʜʠʥʠʮʘ ʢʦʥʪʘʢʪʫʚʘ ʧʦ ʮʷʣʘʪʘ ʩʝʚʝʨ - 



 

ʄʀʅʅʆ - ɻɽʆʃʆɾʂʀ ʋʅʀɺɽʈʉʀʊɽʊ ñʉɺ. ʀɺɸʅ ʈʀʃʉʂʀò 
 

ʍʀɼʈʆɻɽʆʃʆɾʂʆ ʂʆʅʎɽʇʊʋɸʃʅʆ ʄʆɼɽʃʀʈɸʅɽ ɺ ɻʀʉ ʉʈɽɼɸ ʅɸ ʅɸʍʆɼʀʑɸ ʅɸ 

ʊɽʈʄʆʄʀʅɽʈɸʃʅɸ ɺʆɼɸ ɺ ʈɸʁʆʅɸ ʅɸ ʂʖʉʊɽʅɼʀʃʉʂɸʊɸ ʂʆʊʃʆɺʀʅɸ 
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ʩʝʚʝʨʦʠʟʪʦʯʥʘ ʛʨʘʥʠʮʘ ʥʘ ʆʩʦʛʦʚʩʢʠʷ ʧʣʫʪʦʥ. ʆʪʜʝʣʷ ʃʠʩʝʮʢʠʷ ʙʣʦʢ ʦʪ ʂʶʩʪʝʥʜʠʣʩʢʠʷ ʛʨʘʙʝʥ 

(ʦʩʥʦʚʘʪʘ ʥʘ ʛʨʘʙʝʥʘ ʩʠʛʫʨʥʦ ʝ ʠʟʛʨʘʜʝʥʘ ʦʪ ʩʢʘʣʠʪʝ ʥʘ ʩʲʱʠʷ ʙʣʦʢ) ʠ ʆʩʦʛʦʚʩʢʠʷ ʙʣʦʢ ʦʪ 

ɹʝʨʩʠʥʩʢʠʷ ʛʨʘʙʝʥ. ʂʦʥʪʘʢʪʲʪ ʩ ʛʨʘʙʝʥʘ ʠʤʘ ʨʘʟʣʦʤʝʥ ʭʘʨʘʢʪʝʨ, ʧʦ ʢʦʡʪʦ ʝ ʨʘʟʚʠʪ Ăɹʨʝʟʦʚʩʢʠñ 

ʨʘʟʣʦʤʝʥ ʩʥʦʧ.  

 

 ʂʲʩʥʦʘʣʧʠʡʩʢʠ ʝʪʘʧ ï ʪʦʟʠ ʝʪʘʧ ʠʤʘ ʦʩʥʦʚʥʦ ʟʥʘʯʝʥʠʝ ʟʘ ʪʝʢʪʦʥʩʢʘʪʘ ʦʙʩʪʘʥʦʚʢʘ ʥʘ 

ʥʘʭʦʜʠʱʝ ɹʝʨʩʠʥ ʠʤʘ ɹʝʨʩʠʥʩʢʠʷʪ ʛʨʘʙʝʥ. ʊʦʡ ʝ ʯʘʩʪ ʦʪ ʤʥʦʛʦ ʧʦ-ʛʦʣʝʤʠʷ ʇʠʷʥʝʯʢʠ ʛʨʘʙʝʥʦʚ 

ʢʦʤʧʣʝʢʩ (ʄʦʩʢʦʚʩʢʠ 1967). ʊʦʡ ʝ ʠʟʛʨʘʜʝʥ ʦʪ ʧʦ-ʤʘʣʢʠʪʝ ʩʪʨʫʢʪʫʨʠ ï ɻʨʘʱʠʯʢʠ, ɽʨʝʤʠʡʩʢʠ ʠ 

ɼʨʫʤʦʭʘʨʩʢʠ ʛʨʘʙʝʥ. ʆʩʥʦʚʥʦ ʟʥʘʯʝʥʠʝ ʠʤʘʪ ʧʲʨʚʠʪʝ ʜʚʘ, ʢʘʪʦ ʦʛʨʘʞʜʘʪ ʉʤʦʣʠʯʘʥʩʢʠʷ ʭʦʨʩʪ ʩ 

ʪʝʢʪʦʥʩʢʠ ʥʘʨʫʰʝʥʠʷ. ʉʧʦʨʝʜ ʧʦʩʣʝʜʥʠʪʝ ʧʨʦʫʯʚʘʥʠʷ ʦʪʨʘʟʝʥʠ ʚ ʛʝʦʣʦʞʢʘʪʘ ʢʘʨʪʘ ʥʘ ɹʲʣʛʘʨʠʷ 

(ʄ 1:50 000), ʦʙʨʘʟʫʚʘʥʝʪʦ ʥʘ ʛʨʘʙʝʥʠʪʝ ʩʝ ʜʲʣʞʠ ʥʘ ʪʨʘʥʩʛʨʝʩʠʷ, ʟʘʧʦʯʥʘʣʘ ʧʨʝʟ ʧʨʠʘʙʦʥʘ ʩ 

ʛʣʘʚʥʦ ʩʚʠʚʘʱʦ ʥʘʧʨʝʞʝʥʠʝ ʩʲʩ ʟʘʧʘʜʥʦ-ʠʟʪʦʯʥʘ ʧʦʩʦʢʘ.  

 ʅʝʦʪʝʢʪʦʥʩʢʠ ʝʪʘʧ  - ʪʦʟʠ ʩʪʨʫʢʪʫʨʝʥ ʧʣʘʥ ʝ ʭʘʨʘʢʪʝʨʝʥ ʩ ʪʠʧʠʯʥʦ ʙʣʦʢʦʚʦ ʨʘʟʤʝʩʪʚʘʥʝ. 

ɺ ʨʘʡʦʥʘ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʧʨʦʜʲʣʞʘʚʘʱʠ ʧʦʪʲʚʘʥʠʷ ʥʘ ʦʙʨʘʟʫʚʘʥʠʪʝ ʛʨʘʙʝʥʦʚʠ ʩʪʨʫʢʪʫʨʠ ʧʨʝʟ 

ʢʲʩʥʦʘʣʧʠʡʩʢʘʪʘ ʬʘʟʘ. ʊʦʚʘ ʚʦʜʠ ʜʦ ʜʝʬʦʨʤʘʮʠʠ ʚ ʥʝʦʛʝʥ ï ʢʚʘʪʝʨʥʝʨʥʠʪʝ ʩʝʜʠʤʝʥʪʠ. 

ʂʶʩʪʝʥʜʠʣʩʢʠʷʪ ʛʨʘʙʝʥ ʧʨʦʜʲʣʞʘʚʘ ʜʘ ʧʦʪʲʚʘ ʚ ʩʝʚʝʨʦʟʘʧʘʜʥʘ ʧʦʩʦʢʘ, ʢʘʪʦ ʪʘʢʘ ʤʦʞʝ ʜʘ ʩʝ 

ʜʦʧʫʩʥʝ, ʯʝ ɹʨʝʟʦʚʩʢʠʷʪ ʨʘʟʣʦʤ ʧʨʦʜʲʣʞʘʚʘ ʩʚʦʷʪʘ ʘʢʪʠʚʥʦʩʪ.  

ʌʠʛ. 4.10. ɻʝʦʣʦʞʢʘ ʩʭʝʤʘ ʩ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝʪʦ ʥʘ ʦʙʦʩʦʙʝʥʠʪʝ ʛʝʦʣʦʞʢʠ ʝʜʠʥʠʮʠ ʚ ʨʘʡʦʥʘ  
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4.2.2. ʈʝʞʠʤʥʠ ʥʘʙʣʶʜʝʥʠʷ ʥʘ ʜʝʙʠʪʘ ʠ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʥʘ ʤʠʥʝʨʘʣʥʠʪʝ ʚʦʜʠ ʦʪ 

ʥʘʭʦʜʠʱʝ ɹʝʨʩʠʥ 

 ɽʩʪʝʩʪʚʝʥʠʷʪ ʠʟʚʦʨ ʚ ʩʝʣʦ ɹʝʨʩʠʥ ʝ ʠʟʚʝʩʪʝʥ ʦʪʜʘʚʥʘ ʠ ʟʘ ʧʲʨʚʠ ʧʲʪ ʝ ʦʧʠʩʘʥ ʦʪ 

ʩʧʝʮʠʘʣʠʩʪʠ ʥʘ ɺʦʜʦʢʘʥʘʣʧʨʦʝʢʪ. ʉʚʝʜʝʥʠʷ ʟʘ ʠʟʚʦʨʘ ʩʘ ʜʘʜʝʥʠ ʚ ʜʦʢʣʘʜʠʪʝ ʥʘ ʂʦʤʠʪʝʪʘ ʧʦ 

ʛʝʦʣʦʛʠʷ ʚ ʧʝʨʠʦʜʘ 1968-1971 ʛ. ʆʧʠʩʘʥʦ ʝ, ʯʝ ʠʟʚʦʨʲʪ ʠʤʘ ʜʝʙʠʪ 0,5 l/s ʠ ʠʟʚʠʨʘ ʚ ʙʣʠʟʦʩʪ ʜʦ ʨ. 

ɹʝʨʩʠʥʩʢʘ. ʇʨʝʟ 1989-1991 ʛ. ʩʘ ʧʨʦʚʝʜʝʥʠ ʩʦʥʜʘʞʥʠ ʧʨʦʫʯʚʘʥʠʷ ʟʘ ʪʲʨʩʝʥʝ ʥʘ ʪʝʨʤʦʤʠʥʝʨʘʣʥʠ 

ʚʦʜʠ ʚ ʂʶʩʪʝʥʜʠʣʩʢʠʷ ʨʘʡʦʥ.  

ɺʲʧʨʝʢʠ ʩʚʝʜʝʥʠʷʪʘ ʟʘ ʥʘʣʠʯʠʝʪʦ ʥʘ ʝʩʪʝʩʪʚʝʥ ʠʟʚʦʨ ʩ ʤʠʥʝʨʘʣʥʘ ʚʦʜʘ, ʦʱʝ ʧʨʝʟ 60
 ʪʝ

 

ʛʦʜʠʥʠ ʥʘ ʤʠʥʘʣʠʷ ʚʝʢ ʠ ʩʣʝʜ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʩʦʥʜʘʞʥʠʪʝ ʧʨʦʫʯʚʘʥʠʷ, ʢʦʠʪʦ ʩʘ ʨʘʟʢʨʠʣʠ 

ʜʦʧʲʣʥʠʪʝʣʥʠ ʢʦʣʠʯʝʩʪʚʘ ʚʦʜʠ, ʥʠʢʦʛʘ ʥʝ ʩʘ ʙʠʣʠ ʚʦʜʝʥʠ ʢʘʢʚʠʪʦ ʠ ʜʘ ʙʠʣʦ ʨʝʞʠʤʥʠ ʥʘʙʣʶʜʝʥʠʷ. 

ɼʘʥʥʠʪʝ ʟʘ ʜʝʙʠʪʘ, ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʠ ʭʠʤʠʯʥʠʷ ʩʲʩʪʘʚ ʥʘ ʤʠʥʝʨʘʣʥʠʪʝ ʚʦʜʠ ʩʘ ʥʝʧʲʣʥʠ ʠ ʥʝ ʤʦʛʘʪ 

ʜʘ ʙʲʜʘʪ ʠʟʛʦʪʚʝʥʠ ʧʨʝʜʩʪʘʚʠʪʝʣʥʠ ʨʝʞʠʤʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʚʦʜʠʪʝ ʦʪ ʥʘʭʦʜʠʱʝ ɹʝʨʩʠʥ. ʊʦʚʘ 

ʱʝ ʙʲʜʝ ʝʜʥʘ ʦʪ ʟʘʜʘʯʠʪʝ ʚ ʙʲʜʝʱʝ - ʜʘ ʩʝ ʥʘʙʝʣʝʞʘʪ ʤʝʨʢʠ ʟʘ ʦʧʨʦʙʚʘʥʝ ʥʘ ʚʦʜʠʪʝ ʠ ʜʘ ʩʝ ʩʣʝʜʠ 

ʨʝʞʠʤʘ ʥʘ ʩʦʥʜʘʞʥʠʪʝ ʚʦʜʦʠʟʪʦʯʥʠʮʠ.  

 

4.2.3. ʆʙʨʘʙʦʪʢʘ ʥʘ ʦʧʠʪʥʦ-ʬʠʣʪʨʘʮʠʦʥʥʠ ʜʘʥʥʠ ʠ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʧʨʝʜʩʪʘʚʠʪʝʣʥʠ 

ʭʠʜʨʦʛʝʦʣʦʞʢʠ ʧʘʨʘʤʝʪʨʠ ʥʘ ʥʘʭʦʜʠʱʝ ɹʝʨʩʠʥ 

ʇʲʨʚʠʪʝ ʦʧʠʪʥʦ-ʬʠʣʪʨʘʮʠʦʥʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʥʘ ʥʘʭʦʜʠʱʝ ɹʝʨʩʠʥ ʩʘ ʠʟʚʲʨʰʝʥʠ ʩʣʝʜ 

ʧʨʦʚʝʞʜʘʥʝʪʦ ʥʘ ʩʦʥʜʘʞʥʠʪʝ ʧʨʦʫʯʚʘʥʠʷ ʠ ʠʟʛʨʘʞʜʘʥʝʪʦ ʥʘ ʩʦʥʜʘʞʠ 1-ʍɻ ʠ 4-ʍɻ, ʚ ʙʣʠʟʦʩʪ ʜʦ 

ʝʩʪʝʩʪʚʝʥʠʷ ʠʟʚʦʨ. ʆʩʲʱʝʩʪʚʝʥʠʪʝ ʧʦʣʝʚʠ ʨʘʙʦʪʠ, ʟʘ ʠʟʷʩʥʷʚʘʥʝ ʥʘ ʭʠʜʨʦʜʠʥʘʤʠʢʘʪʘ ʥʘ 

ʩʠʩʪʝʤʘʪʘ, ʩʝ ʩʚʝʞʜʘʪ ʜʦ ʚʦʜʦʯʝʨʧʝʥʠʷ ʦʪ ʜʚʘʪʘ ʩʦʥʜʘʞʘ. ɺʩʠʯʢʠ ʜʘʥʥʠ ʩʘ ʦʪʨʘʟʝʥʠ ʚ ʜʦʢʣʘʜʘ ʥʘ 

ɹʦʞʠʣʦʚ (1994). ʉʣʝʜ ʧʨʠʢʣʶʯʚʘʥʝ ʥʘ ʚʦʜʦʯʝʨʧʝʥʠʷʪʘ, ʥʝ ʝ ʧʨʦʩʣʝʜʝʥʦ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝʪʦ ʥʘ 

ʥʘʧʦʨʘ. ʇʲʨʚʦ ʝ ʠʟʧʲʣʥʝʥ ʩʦʥʜʘʞ 1-ʍɻ, ʘ ʩʣʝʜ ʥʝʛʦ ʩʦʥʜʘʞ 4-ʍɻ. ʅʷʤʘ ʜʘʥʥʠ ʜʘ ʩʘ ʩʣʝʜʝʥʠ 

ʚʦʜʥʠʪʝ ʥʠʚʘ ʚ ʩʦʥʜʘʞ 1-ʍɻ ʧʨʠ ʦʧʠʪʥʦʪʦ ʚʦʜʦʯʝʨʧʝʥʝ ʦʪ 4-ʍɻ. ʇʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʥʘ 

ʚʦʜʦʯʝʨʧʝʥʝʪʦ ʦʪ ʩʦʥʜʘʞ 1-ʍɻ ʝ 55 ʯʘʩʘ, ʘ ʥʘ ʩʦʥʜʘʞ 4-ʍɻ ʩʘʤʦ 10 ʯʘʩʘ, ʧʦʨʘʜʠ Ăʧʦʚʨʝʜʘ ʚ 

ʢʦʤʧʨʝʩʦʨʘñ. ʇʨʠ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʧʦʣʝʚʠʪʝ ʦʧʠʪʠ ʥʝ ʩʘ ʠʟʧʲʣʝʥʠ ʚʦʜʦʯʝʨʧʝʥʠʷ ʩ ʨʘʟʣʠʯʝʥ ʜʝʙʠʪ ʠ 

ʥʝ ʤʦʞʝ ʜʘ ʩʝ ʧʦʩʪʨʦʠ ʟʘʚʠʩʠʤʦʩʪʪʘ ʤʝʞʜʫ ʜʝʙʠʪʘ ʠ ʧʦʥʠʞʝʥʠʝʪʦ.  

ɿʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʭʠʜʨʦʜʠʥʘʤʠʯʥʠʪʝ ʧʘʨʘʤʝʪʨʠ ʥʘ ʬʠʣʪʨʘʮʠʦʥʥʘʪʘ ʩʨʝʜʘ ʦʪ ʥʘʭʦʜʠʱʝ 

ɹʝʨʩʠʥ ʝ ʥʘʧʨʘʚʝʥʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʩʲʱʝʩʪʚʫʚʘʱʠʪʝ ʜʘʥʥʠ ʦʪ ʧʨʦʚʝʜʝʥʠ ʆʌʀ. ɼʘʥʥʠʪʝ ʥʝ ʩʘ 

ʜʦʩʪʘʪʲʯʥʠ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʧʨʝʮʠʟʥʠ ʭʠʜʨʦʛʝʦʣʦʞʢʠ ʧʘʨʘʤʝʪʨʠ. ʃʠʧʩʚʘʪ ʩʲʱʦ ʜʘʥʥʠ ʟʘ 

ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʚʦʜʥʠʪʝ ʥʠʚʘ, ʢʘʢʪʦ ʠ ʜʘʥʥʠ ʦʪ ʥʘʙʣʶʜʘʪʝʣʥʠ ʩʦʥʜʘʞʠ.  

ʅʘʧʨʘʚʝʥ ʙʝʰʝ ʜʝʪʘʡʣʝʥ ʘʥʘʣʠʟ ʥʘ ʜʚʝʪʝ ʦʧʠʪʥʠ ʚʦʜʦʯʝʨʧʝʥʠʷ ʠ ʩʲʱʠʪʝ ʙʷʭʘ ʧʨʝʜʩʪʘʚʝʥʠ 

ʚ ʪʘʙʣʠʯʝʥ ʠ ʛʨʘʬʠʯʝʥ ʚʠʜ. ʀʟʛʦʪʚʝʥʠ ʩʘ ʟʘʚʠʩʠʤʦʩʪʠ ʚ ʢʦʦʨʜʠʥʘʪʥʘ ʩʠʩʪʝʤʘ S/Q : lgt. ʈʝʟʫʣʪʘʪʠʪʝ 

ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ ʬʠʛ. 4.11 ʠ 4.12. 

 ʉʣʝʜ ʦʙʨʘʙʦʪʚʘʥʝʪʦ ʠ ʘʥʘʣʠʟʘ ʥʘ ʨʝʣʫʣʪʘʪʠʪʝ ʦʪ ʦʧʦʨʥʠʪʝ ʚʦʜʦʯʝʨʧʝʥʠʷ ʩʘ ʦʧʨʝʜʝʣʝʥʠ 

ʧʨʝʜʩʪʘʚʠʪʝʣʥʠ ʭʠʜʨʦʛʝʦʣʦʞʢʠ ʧʘʨʘʤʝʪʨʠ ʥʘ ʩʨʝʜʘʪʘ. ʈʝʟʫʣʪʘʪʠʪʝ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʚ ʪʘʙʣʠʮʘ 4.4.  
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ʌʠʛ.4.11. ï ʈʝʟʫʣʪʘʪʠ ʦʪ ʦʧʠʪʥʦ ʚʦʜʦʯʝʨʧʝʥʝ ʥʘ ʩʦʥʜʘʞ 1-ʍɻ (ʧʦ ʜʘʥʥʠ ʦʪ ɹʦʞʠʣʦʚ, 1994). 

 

  
ʌʠʛ. 4.12. ï ʈʝʟʫʣʪʘʪʠ ʦʪ ʦʧʠʪʥʦ ʚʦʜʦʯʝʨʧʝʥʝ ʥʘ ʩʦʥʜʘʞ 4-ʍɻ (ʧʦ ʜʘʥʥʠ ʦʪ ɹʦʞʠʣʦʚ, 1994). 
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ʊʘʙʣʠʮʘ 4.4. ʇʨʝʜʩʪʘʚʠʪʝʣʥʠ ʭʠʜʨʦʛʝʦʣʦʞʢʠ ʧʘʨʘʤʝʪʨʠ ʥʘ ʥʘʭʦʜʠʱʝ ɹʝʨʩʠʥ 

 

ʇʘʨʘʤʝʪʨʠ ʥʘ 

ʬʠʣʪʨʘʮʠʦʥʥʘʪʘ ʩʨʝʜʘ 

 

ɺʦʜʦʯʝʨʧʝʥʝ 1-ʍɻ 

ɹʦʞʠʣʦʚ (1994) 

 

 

ɺʦʜʦʯʝʨʧʝʥʝ 4-ʍɻ 

ɹʦʞʠʣʦʚ (1994) 

 

ʇʲʨʚʠ ʝʪʘʧ ɺʪʦʨʠ ʝʪʘʧ ʇʲʨʚʠ ʝʪʘʧ 

ʇʨʦʚʦʜʠʤʦʩʪ ʥʘ ʧʣʘʩʪʘ [m
2
/d] 2,45 6,40 2.07 

ɼʝʙʝʣʠʥʘ ʥʘ ʧʣʘʩʪʘ [m] 50 50 50 

ʂʦʝʬʠʮʠʝʥʪ ʥʘ ʬʠʣʪʨʘʮʠʷ 

[m/d] 

0,05 0,128 0,04 

ɿʘʙʝʣʝʞʢʘ: ɺʲʟʤʦʞʥʦ ʝ ʨʝʟʫʣʪʘʪʠʪʝ, ʢʦʠʪʦ ʩʝ ʧʦʣʫʯʘʚʘʪ ʚ ʢʨʘʷ ʥʘ ʚʦʜʦʯʝʨʧʝʥʝʪʦ ʥʘ ʩʦʥʜʘʞ 1-ʍɻ, ʜʘ 

ʩʘ ʥʝʜʦʩʪʦʚʝʨʥʠ ʠ ʩʲʦʪʚʝʪʥʦ, ʧʦʚʠʰʝʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʥʘ ʬʠʣʪʨʘʮʠʦʥʥʠʪʝ ʧʘʨʘʤʝʪʨʠ ʜʘ ʩʝ ʜʲʣʞʘʪ ʥʘ 

ʛʨʝʰʥʠ ʦʪʯʝʪʠ, ʢʘʪʦ ʧʨʝʧʦʨʲʯʠʪʝʣʥʠ ʩʘ ʜʘʥʥʠʪʝ ʩʘʤʦ ʟʘ ʧʲʨʚʠ ʝʪʘʧ. 

4.2.4. ʀʟʩʣʝʜʚʘʥʝ ʠ ʘʥʘʣʠʟ ʥʘ ʭʠʤʠʯʥʠʷ ʩʲʩʪʘʚ ʥʘ ʚʦʜʠʪʝ ʦʪ ʥʘʭʦʜʠʱʝ ɹʝʨʩʠʥ 

 ʄʠʥʝʨʘʣʥʠʪʝ ʚʦʜʠ ʦʪ ʥʘʭʦʜʠʱʝ ɹʝʨʩʠʥ ʩʘ ʠʟʩʣʝʜʚʘʥʠ ʟʘ ʧʲʨʚʠ ʧʲʪ ʧʨʝʟ 1968 ʛ. ɺʟʝʪʘ ʝ 

ʧʨʦʙʘ ʟʘ ʘʥʘʣʠʟ ʦʪ ʩʧʝʮʠʘʣʠʩʪʠ ʥʘ ʂʦʤʠʪʝʪʘ ʧʦ ɻʝʦʣʦʛʠʷ. ɼʘʜʝʥʠ ʩʘ ʩʚʝʜʝʥʠʷ ʟʘ ʭʠʤʠʯʥʠʷ ʩʲʩʪʘʚ 

ʥʘ ʚʦʜʘʪʘ ʩʘʤʦ ʧʦ ʬʦʨʤʫʣʘʪʘ ʥʘ ʂʫʨʣʦʚ, ʢʘʪʦ ʧʨʦʪʦʢʦʣ ʦʪ ʣʘʙʦʨʘʪʦʨʝʥ ʘʥʘʣʠʟ ʥʝ ʝ ʧʨʠʣʦʞʝʥ. 

ɿʘʪʦʚʘ ʠ ʪʝʟʠ ʩʚʝʜʝʥʠʷ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʧʨʠʝʪʠ ʩʘʤʦ ʢʘʪʦ ʦʨʠʝʥʪʠʨʦʚʲʯʥʠ. ʇʦʜʨʦʙʥʠ ʧʨʦʫʯʚʘʥʠʷ ʠ 

ʩʚʝʜʝʥʠʷ ʩʘ ʩʲʙʨʘʥʠ ʚ ʧʝʨʠʦʜʘ 1989-1991 ʛ. ʇʦ ʚʨʝʤʝ ʥʘ ʧʨʦʢʘʨʚʘʥʝʪʦ ʥʘ ʩʦʥʜʘʞ 1-ʍɻ ʠ ʩʦʥʜʘʞ 4-

ʍɻ ʩʘ ʚʟʝʪʠ ʦʙʱʦ 4 ʙʨ. ʧʨʦʙʠ ʟʘ ʧʲʣʝʥ ʭʠʤʠʯʝʥ ʘʥʘʣʠʟ.  

 ʈʝʟʫʣʪʘʪʠʪʝ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʚ ʜʦʢʣʘʜʘ ʥʘ ʬʠʨʤʘ ʉʦʬʛʝʦʧʨʦʫʯʚʘʥʝ (1994). ɼʚʘʪʘ ʩʦʥʜʘʞʘ 

ʜʨʝʥʠʨʘʪ ʩʣʘʙʦ ʚʦʜʦʦʙʠʣʥʠʷ ʧʘʣʝʦʛʝʥʩʢʠ ʨʘʟʨʝʟ, ʢʘʪʦ ʭʠʤʠʯʥʠʷʪ ʩʲʩʪʘʚ ʥʘ ʚʦʜʥʠʪʝ ʧʨʦʙʠ ʦʪ ʪʦʟʠ 

ʠʥʪʝʨʚʘʣ ʧʦʢʘʟʚʘ ʭʘʨʘʢʪʝʨʥʠ ʩʪʦʡʥʦʩʪʠ. ʆʪ ʩʦʥʜʘʞ 4-ʍɻ ʝ ʚʟʝʪʘ ʧʨʦʙʘ, ʢʦʷʪʦ ʜʨʝʥʠʨʘ ʚʦʜʠ ʦʪ 

ʛʥʘʡʩʦʚʘʪʘ ʧʦʜʣʦʞʢʘ ʠ ʚ ʭʠʤʠʯʥʠʷ ʩʲʩʪʘʚ ʥʘ ʚʦʜʠʪʝ ʣʠʯʘʪ ʢʦʤʧʦʥʝʥʪʠ, ʭʘʨʘʢʪʝʨʥʠ ʟʘ ʚʦʜʠ ʩ 

ʜʲʣʙʦʢʘ ʮʠʨʢʫʣʘʮʠʷ. ʆʙʱʘʪʘ ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʥʘ ʚʦʜʠʪʝ ʩʲʱʦ ʢʦʨʝʩʧʦʥʜʠʨʘ ʥʘ ʪʝʟʠ ʪʚʲʨʜʝʥʠʷ, 

ʢʘʪʦ ʝ ʥʘʡ-ʚʠʩʦʢʘ ʦʪ ʚʩʠʯʢʠ ʥʘʭʦʜʠʱʘ. ʇʨʝʟ 1995-1998 ʛ. ʩʘ ʚʟʝʪʠ ʧʨʦʙʠ ʦʪ ʠʟʪʠʯʘʱʠʪʝ ʚʦʜʠ ʥʘ 

ʩʘʤʦʠʟʣʠʚ ʥʘ ʜʚʘʪʘ ʩʦʥʜʘʞʘ (ʇʝʪʨʦʚ 1998). ʍʠʤʠʯʥʠʷʪ ʩʲʩʪʘʚ ʥʘ ʚʦʜʠʪʝ ʝ ʙʣʠʟʲʢ ʜʦ ʪʦʟʠ ʦʪ 

ʧʨʝʜʠʰʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ.  

 ɺʩʠʯʢʠ ʨʝʟʫʣʪʘʪʠ ʦʪ ʭʠʤʠʯʥʠʪʝ ʘʥʘʣʠʟʠ ʩʘ ʧʨʝʛʣʝʜʘʥʠ ʠ ʚʥʠʤʘʪʝʣʥʦ ʘʥʘʣʠʟʠʨʘʥʠ. 

ʍʠʤʠʯʥʠʷʪ ʩʲʩʪʘʚ ʥʘ ʚʦʜʠʪʝ ʦʪ ʥʘʭʦʜʠʱʝ Ăɹʝʨʩʠʥñ ʝ ʝʜʠʥ ʦʪ ʥʘʡ-ʚʘʞʥʠʪʝ ʭʠʜʨʦʛʝʦʣʦʞʢʠ ʙʝʣʝʟʠ. 

ɼʘʥʥʠʪʝ ʟʘ ʭʠʤʠʯʥʠʷ ʩʲʩʪʘʚ ʥʘ ʚʦʜʠʪʝ ʩʘ ʦʙʦʙʱʝʥʠ ʠ ʧʨʝʜʩʪʘʚʝʥʠ ʚ ʪʘʙʣʠʮʘ 4.5. ɼʘʜʝʥʠ ʩʘ 

ʩʚʝʜʝʥʠʷ ʟʘ ʥʘʡ-ʚʘʞʥʠʪʝ ʭʠʤʠʯʥʠ ʢʦʤʧʦʥʝʥʪʠ ʠ ʧʘʨʘʤʝʪʨʠ, ʭʘʨʘʢʪʝʨʠʟʠʨʘʱʠ ʤʠʥʝʨʘʣʥʠʪʝ ʚʦʜʠ. 

ʅʘʧʨʘʚʝʥ ʝ ʘʥʘʣʠʟ ʥʘ ʜʘʥʥʠʪʝ ʠ ʩʘ ʜʘʜʝʥʠ ʦʩʨʝʜʥʝʥʠ ʩʪʦʡʥʦʩʪʠ ʦʪ ʚʩʠʯʢʠ ʧʨʦʙʠ. ʉʲʩʪʘʚʝʥʠ ʩʘ 

ʛʨʘʬʠʢʠ ʟʘ ʧʦ-ʜʦʙʨʦ ʦʥʘʛʣʝʜʷʚʘʥʝ ʥʘ ʦʙʦʙʱʝʥʠʪʝ ʜʘʥʥʠ ʟʘ ʭʠʤʠʯʥʠʷ ʩʲʩʪʘʚ 

 ʍʠʤʠʯʥʠʷʪ ʩʲʩʪʘʚ ʥʘ ʤʠʥʝʨʘʣʥʘʪʘ ʚʦʜʘ ʝ ʠʟʨʘʟʝʥ ʧʦ ʬʦʨʤʫʣʘʪʘ ʥʘ ʂʫʨʣʦʚ, ʢʘʪʦ ʩʘ ʚʟʝʪʠ 

ʧʨʝʜʚʠʜ ʩʘʤʦ ʜʘʥʥʠʪʝ ʟʘ ʤʠʥʝʨʘʣʥʘʪʘ ʚʦʜʘ ʦʪ ʝʢʩʧʣʦʘʪʘʮʠʦʥʥʠʪʝ ʩʲʦʨʲʞʝʥʠʷ.  

 ʆʩʥʦʚʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʚʦʜʘʪʘ ʦʪ ʥʘʭʦʜʠʱʝ ɹʝʨʩʠʥ ʩʘ - ʧʦ-ʚʠʩʦʢʘ ʤʠʥʝʨʘʣʠʟʘʮʠʷ, 
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ʄʀʅʅʆ - ɻɽʆʃʆɾʂʀ ʋʅʀɺɽʈʉʀʊɽʊ ñʉɺ. ʀɺɸʅ ʈʀʃʉʂʀò 
 

ʍʀɼʈʆɻɽʆʃʆɾʂʆ ʂʆʅʎɽʇʊʋɸʃʅʆ ʄʆɼɽʃʀʈɸʅɽ ɺ ɻʀʉ ʉʈɽɼɸ ʅɸ ʅɸʍʆɼʀʑɸ ʅɸ 

ʊɽʈʄʆʄʀʅɽʈɸʃʅɸ ɺʆɼɸ ɺ ʈɸʁʆʅɸ ʅɸ ʂʖʉʊɽʅɼʀʃʉʂɸʊɸ ʂʆʊʃʆɺʀʅɸ 

40 

 

ʧʦʚʠʰʝʥʘ ʘʣʢʘʣʥʘ ʨʝʘʢʮʠʷ ʠ ʩʫʙʪʝʨʤʘʣʥʘ ʪʝʤʧʝʨʘʪʫʨʘ. ɺʦʜʘʪʘ ʩʝ ʥʘʠʤʝʥʫʚʘ ʢʘʪʦ ʩʫʣʬʘʪʥʦ ï 

ʭʠʜʨʦʢʘʨʙʦʥʘʪʥʦ ï ʥʘʪʨʠʝʚʘ, ʩ ʧʦʚʠʰʝʥʦ ʩʲʜʲʨʞʘʥʠʝ ʥʘ ʬʣʫʦʨ.  

 

ʊʘʙʣʠʮʘ 4.5. ʆʙʦʙʱʝʥʘ ʪʘʙʣʠʮʘ ʩ ʚʩʠʯʢʠ ʜʘʥʥʠ ʦʪ ʘʥʘʣʠʟʠ ʥʘ ʭʠʤʠʯʥʠʷ ʩʲʩʪʘʚ ʥʘ ʚʦʜʠʪʝ ʦʪ ʥʘʭʦʜʠʱʝ ɹʝʨʩʠʥ 

 



 

ʄʀʅʅʆ - ɻɽʆʃʆɾʂʀ ʋʅʀɺɽʈʉʀʊɽʊ ñʉɺ. ʀɺɸʅ ʈʀʃʉʂʀò 
 

ʍʀɼʈʆɻɽʆʃʆɾʂʆ ʂʆʅʎɽʇʊʋɸʃʅʆ ʄʆɼɽʃʀʈɸʅɽ ɺ ɻʀʉ ʉʈɽɼɸ ʅɸ ʅɸʍʆɼʀʑɸ ʅɸ 

ʊɽʈʄʆʄʀʅɽʈɸʃʅɸ ɺʆɼɸ ɺ ʈɸʁʆʅɸ ʅɸ ʂʖʉʊɽʅɼʀʃʉʂɸʊɸ ʂʆʊʃʆɺʀʅɸ 

41 

 

 

4.2.5. ʍʠʜʨʦʛʝʦʣʦʞʢʠ ʢʦʥʮʝʧʪʫʘʣʝʥ ʤʦʜʝʣ ʥʘ ʥʘʭʦʜʠʱʝ ɹʝʨʩʠʥ 

 ɺʩʠʯʢʠ ʧʨʦʚʝʜʝʥʠ ʘʥʘʣʠʟʠ ʠ ʦʙʨʘʙʦʪʢʠ ʥʠ ʧʦʟʚʦʣʷʚʘʪ ʜʘ ʠʟʛʨʘʜʠʤ ʦʩʥʦʚʘ ʟʘ 

ʢʦʥʩʪʨʫʠʨʘʥʝʪʦ ʥʘ ʭʠʜʨʦʛʝʦʣʦʞʢʠʷ ʢʦʥʮʝʧʪʫʘʣʝʥ ʤʦʜʝʣ ʥʘ ʥʘʭʦʜʠʱʝ ɹʝʨʩʠʥ. ʉʲʩʪʘʚʝʥʠʪʝ 

ʛʝʦʣʦʞʢʠ ʠ ʪʝʢʪʦʥʩʢʠ ʩʭʝʤʠ ʠʟʷʩʥʷʚʘʪ ʦʩʥʦʚʥʘʪʘ ʢʦʥʮʝʧʮʠʷ ʟʘ ʟʦʥʠʪʝ ʥʘ ʧʦʜʭʨʘʥʚʘʥʝ ʠ 

ʬʦʨʤʠʨʘʥʝ ʥʘ ʚʦʜʠʪʝ. ʈʘʟʣʦʤʥʠʪʝ ʥʘʨʫʰʝʥʠʷ ʜʘʚʘʪ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʧʨʦʚʦʜʷʱʘʪʘ ʯʘʩʪ, ʧʦ ʢʦʷʪʦ 

ʩʪʘʚʘ ʜʚʠʞʝʥʠʝʪʦ ʥʘ ʚʦʜʠʪʝ. ɻʝʦʣʦʛʦ-ʪʝʢʪʦʥʩʢʘʪʘ ʠʥʬʦʨʤʘʮʠʷ ʠʤʘ ʤʥʦʛʦ ʚʘʞʥʘ ʨʦʣʷ ʧʨʠ 

ʬʦʨʤʠʨʘʥʝʪʦ ʥʘ ʭʠʧʦʪʝʟʠʪʝ ʟʘ ʜʠʥʘʤʠʢʘʪʘ ʥʘ ʩʠʩʪʝʤʘʪʘ ʠ ʚʲʟʤʦʞʥʠʪʝ ʥʘʯʠʥʠ ʟʘ ʬʦʨʤʠʨʘʥʝ ʥʘ 

ʝʩʪʝʩʪʚʝʥʠʪʝ ʠʟʚʦʨʠ. ʉʦʥʜʘʞʥʠʪʝ ʧʨʦʫʯʚʘʥʠʷ ʥʝ ʠʟʷʩʥʷʚʘʪ ʜʦʙʨʝ ʬʦʨʤʠʨʘʥʝʪʦ ʥʘ ʠʟʚʦʨʘ ʪʦʯʥʦ ʚ 

ʪʘʟʠ ʯʘʩʪ ʥʘ ʨʝʣʝʬʘ. ɸʥʘʣʠʟʠʨʘʥʠʪʝ ʧʨʦʫʯʚʘʥʠʷ, ʤʘʢʘʨ ʠ ʚ ʝʜʥʘ ʤʘʣʢʘ ʦʙʣʘʩʪ (ʩʘʤʦ ʚ ʠʟʚʦʨʥʘʪʘ 

ʟʦʥʘ), ʜʘʚʘʪ ʩʚʝʜʝʥʠʷ ʟʘ ʩʲʩʪʘʚʷʥʝʪʦ ʥʘ ʜʚʫʠʟʤʝʨʝʥ (2D) ʭʠʜʨʦʛʝʦʣʦʞʢʠ ʢʦʥʮʝʧʪʫʘʣʝʥ ʤʦʜʝʣ (ʬʠʛ. 

4.13.). ɿʘ ʩʲʩʪʘʚʷʥʝʪʦ ʥʘ ʧʨʝʜʧʦʣʘʛʘʝʤ ʪʨʠʠʟʤʝʨʝʥ (3D) ʤʦʜʝʣ ʩʘ ʥʝʦʙʭʦʜʠʤʠ ʤʥʦʛʦ ʧʦʚʝʯʝ ʜʘʥʥʠ, 

ʘʥʘʣʠʟʠ ʠ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʥʘʭʦʜʠʱʝʪʦ.  

 ʆʩʦʙʝʥʦ ʚʘʞʥʦ ʝ ʜʘ ʩʝ ʩʲʙʝʨʘʪ ʜʘʥʥʠ ʚ ʟʦʥʠʪʝ ʥʘ ʧʦʜʭʨʘʥʚʘʥʝ ʠ ʚʠʩʦʢʦ ʧʨʦʚʦʜʷʱʘʪʘ ʟʦʥʘ 

ʥʘ ʥʘʭʦʜʠʱʝʪʦ. ʅʝʦʙʭʦʜʠʤʠ ʩʘ ʠ ʜʦʧʲʣʥʠʪʝʣʥʠ ʩʦʥʜʘʞʥʠ ʧʨʦʫʯʚʘʥʠʷ, ʢʘʪʦ ʪʝʭʥʠʪʝ ʧʘʨʘʤʝʪʨʠ 

ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʚʥʠʤʘʪʝʣʥʦ ʦʙʤʠʩʣʝʥʠ. ʅʝʦʙʭʦʜʠʤʠ ʩʘ ʠ ʟʘʜʲʣʙʦʯʝʥʠ ʭʠʜʨʦʣʦʞʢʠ ʥʘʙʣʶʜʝʥʠʷ ʠ 

ʘʥʘʣʠʟ ʥʘ ʚʘʣʝʞʠʪʝ ʠ ʩʥʝʞʥʘʪʘ ʧʦʢʨʠʚʢʘ ʚ ʜʚʝʪʝ ʧʨʦʙʣʝʤʘʪʠʯʥʠ ʟʦʥʠ. ɺ ʛʦʣʷʤʘ ʧʦʤʦʱ ʙʠ ʙʠʣʦ 

ʘʢʦ ʩʝ ʧʨʦʚʝʜʘʪ ʠ ʛʝʦʬʠʟʠʯʥʠ ʧʨʦʫʯʚʘʥʠʷ, ʢʦʠʪʦ ʙʠʭʘ ʠʟʷʩʥʠʣʠ ʜʦʩʪʘ ʧʦ-ʧʲʣʥʦ ʧʨʝʜʩʪʘʚʘʪʘ ʟʘ 

ʛʝʦʣʦʛʦ-ʪʝʢʪʦʥʩʢʘʪʘ ʩʨʝʜʘ ʚ ʜʲʣʙʦʯʠʥʘ. ɽʜʚʘ ʪʦʛʘʚʘ ʙʠ ʤʦʛʣʦ ʜʘ ʩʝ ʧʨʠʩʪʲʧʠ ʢʲʤ ʢʦʥʩʪʨʫʠʨʘʥʝ ʥʘ 

ʪʨʠʠʟʤʝʨʝʥ ʍʂʄ, ʢʦʡʪʦ ʜʘ ʠʤʘ ʥʝʦʙʭʦʜʠʤʦʪʦ ʥʠʚʦ ʥʘ ʪʦʯʥʦʩʪ.  

 ʈʝʞʠʤʥʠʪʝ ʥʘʙʣʶʜʝʥʠʷ ʜʘʚʘʪ ʥʝʧʲʣʥʘ, ʥʦ ʜʦʩʪʘʪʲʯʥʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʘʥʘʣʠʟ ʥʘ ʨʝʞʠʤʘ ʥʘ 

ʥʘʭʦʜʠʱʝʪʦ. ʍʠʤʠʯʥʠʷʪ ʩʲʩʪʘʚ ʧʦʢʘʟʚʘ ʧʦʩʪʦʷʥʩʪʚʦ. ʊʦʡ ʧʦʟʚʦʣʷʚʘ ʜʘ ʩʝ ʠʟʚʝʜʘʪ ʤʥʦʛʦ ʚʘʞʥʠ 

ʠʟʚʦʜʠ ʟʘ ʟʦʥʠʪʝ ʥʘ ʧʦʜʭʨʘʥʚʘʥʝ, ʜʨʝʥʠʨʘʥʝ, ʜʲʣʙʦʯʠʥʘ ʥʘ ʮʠʨʢʫʣʘʮʠʷ ʠ ʪ.ʥ. ʊʘʢʘ ʥʘ ʙʘʟʘʪʘ ʥʘ 

ʮʷʣʘʪʘ ʩʲʙʨʘʥʘ ʠʥʬʦʨʤʘʮʠʷ ʝ ʠʟʛʨʘʜʝʥʘ ʦʙʱʘʪʘ ʧʨʝʜʩʪʘʚʘ ʟʘ ʥʘʭʦʜʠʱʝʪʦ ʠ ʝ ʩʲʩʪʘʚʝʥ 

ʭʠʜʨʦʛʝʦʣʦʞʢʠʷʪ ʢʦʥʮʝʧʪʫʘʣʝʥ ʤʦʜʝʣ. 

 ɺ ʦʪʜʝʣʥʠʪʝ ʫʯʘʩʪʲʮʠ ʠ ʛʨʘʥʠʮʠ ʥʘ ʥʘʭʦʜʠʱʝ ɹʝʨʩʠʥ ʩʝ ʨʘʟʧʦʣʘʛʘ ʩ ʨʘʟʣʠʯʥʘ ʩʪʝʧʝʥ ʥʘ 

ʧʲʣʥʦʪʘ ʠ ʜʝʪʘʡʣʥʦʩʪ ʥʘ ʥʘʣʠʯʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷ. ɺ ʟʦʥʠʪʝ, ʢʲʜʝʪʦ ʠʤʘ ʧʦʚʝʯʝ ʜʘʥʥʠ, ʝ ʧʦʜʭʦʜʝʥʦ 

ʩ ʧʦ-ʛʦʣʷʤʘ ʜʝʪʘʡʣʥʦʩʪ ʢʲʤ ʤʦʜʝʣʥʘʪʘ ʦʙʣʘʩʪ. ʇʨʠ ʢʦʥʩʪʨʫʠʨʘʥʝʪʦ ʥʘ ʭʠʜʨʦʛʝʦʣʦʞʢʠʷ 

ʢʦʥʮʝʧʪʫʘʣʝʥ ʤʦʜʝʣ ʝ ʠʟʭʦʜʝʥʦ ʦʪ ʩʣʝʜʥʠʪʝ ʥʘʡ-ʚʘʞʥʠ ʧʨʝʜʧʦʩʪʘʚʢʠ ʠ ʭʠʧʦʪʝʟʠ ʥʘ ʩʨʝʜʘʪʘ: 

ʆʩʥʦʚʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʥʘʭʦʜʠʱʝ ɹʝʨʩʠʥ 

- ʊʠʧ ʥʘ ʚʦʜʠʪʝ: ʥʘʧʦʨʥʠ/ʘʨʪʝʟʠʘʥʩʢʠ ʨʝʞʠʤ 

- ʊʠʧ ʥʘ ʩʨʝʜʘʪʘ: ʧʫʢʥʘʪʠʥʥʘ 

- ʅʘʯʠʥ ʥʘ ʧʦʜʭʨʘʥʚʘʥʝ: ʘʪʤʦʩʬʝʨʥʠ ʚʘʣʝʞʠ 

 

A. ɻʝʦʣʦʞʢʠ ʧʨʝʜʧʦʩʪʘʚʢʠ ʠ ʭʠʧʦʪʝʟʠ: 

 

i  ɻʝʦʣʦʞʢʘ ʩʨʝʜʘ ʥʘ ʥʘʭʦʜʠʱʝʪʦ ï ɹʨʝʟʦʚʩʢʠ ʤʝʪʘʤʦʨʬʠʪʠ. ʆʩʥʦʚʥʘʪʘ ʣʠʪʦʣʦʞʢʘ 

ʨʘʟʥʦʚʠʜʥʦʩʪ ʩʘ ʛʥʘʡʩʠʪʝ ʠ ʘʤʬʠʙʦʣʠʪʠʪʝ.  

i  ɻʝʦʣʦʞʢʘ ʩʨʝʜʘ ʚ ʟʦʥʘʪʘ ʥʘ ʬʦʨʤʠʨʘʥʝ ʥʘ ʚʦʜʠʪʝ ï ɹʨʝʟʦʚʩʢʠʪʝ ʤʝʪʘʤʦʨʬʠʪʠ ʩʘ 

ʦʩʥʦʚʥʘʪʘ ʛʝʦʣʦʞʢʘ ʩʨʝʜʘ, ʚ ʢʦʷʪʦ ʩʝ ʬʦʨʤʠʨʘʪ ʤʠʥʝʨʘʣʥʠʪʝ ʚʦʜʠ (ʦʢʦʣʦ 80%). ʇʦ-

ʦʛʨʘʥʠʯʝʥʘ ʨʦʣʷ ʠʤʘʪ ʧʘʣʦʛʝʥʩʢʠʪʝ ʩʝʜʠʤʝʥʪʠ ï ʦʩʥʦʚʥʦ ʧʷʩʲʯʥʠʮʠ ʠ ʘʣʝʚʨʦʣʠʪʠ.  



 

ʄʀʅʅʆ - ɻɽʆʃʆɾʂʀ ʋʅʀɺɽʈʉʀʊɽʊ ñʉɺ. ʀɺɸʅ ʈʀʃʉʂʀò 
 

ʍʀɼʈʆɻɽʆʃʆɾʂʆ ʂʆʅʎɽʇʊʋɸʃʅʆ ʄʆɼɽʃʀʈɸʅɽ ɺ ɻʀʉ ʉʈɽɼɸ ʅɸ ʅɸʍʆɼʀʑɸ ʅɸ 

ʊɽʈʄʆʄʀʅɽʈɸʃʅɸ ɺʆɼɸ ɺ ʈɸʁʆʅɸ ʅɸ ʂʖʉʊɽʅɼʀʃʉʂɸʊɸ ʂʆʊʃʆɺʀʅɸ 

42 

 

i  ɻʝʦʣʦʞʢʘ ʩʨʝʜʘ ʚ ʟʦʥʘʪʘ ʥʘ ʥʘʪʨʫʧʚʘʥʝ - ʚʦʜʠʪʝ ʩʝ ʘʢʫʤʫʣʠʨʘʪ/ʥʘʪʨʫʧʚʘʪ ʦʩʥʦʚʥʦ ʚ 

ʩʠʣʥʦ ʥʘʧʫʢʘʥʠʪʝ ʧʷʩʲʯʥʠʮʠ ʥʘ ʅʝʚʝʩʪʠʥʩʢʘʪʘ ʩʚʠʪʘ (70%). ɿʘ ʚʦʜʠʪʝ ʩ ʜʲʣʙʦʢʘ 

ʮʠʨʢʫʣʘʮʠʷ ʟʥʘʯʝʥʠʝ ʠʤʘʪ ʠ ʛʥʘʡʩʠʪʝ ʦʪ ɹʨʝʟʦʚʩʢʠʪʝ ʤʝʪʘʤʦʨʬʠʪʠ.  

i  ɻʝʦʣʦʞʢʘ ʩʨʝʜʘ ʚ ʟʦʥʘʪʘ ʥʘ ʨʘʟʢʨʠʚʘʥʝ/ʠʟʚʦʨʥʘʪʘ ʟʦʥʘ ï ʝʩʪʝʩʪʚʝʥʠʪʝ ʠʟʚʦʨʠ ʠ 

ʩʦʥʜʘʞʥʠʪʝ ʚʦʜʦʠʟʪʦʯʥʠʮʠ ʨʘʟʢʨʠʚʘʪ ʚʦʜʠ ʦʩʥʦʚʥʦ (90%, ʧʣʦʱʥʦ ʠʟʤʝʨʨʝʥʦ ʦʪ 

ɻʀʉ ʤʦʜʝʣʠʪʝ) ʦʪ ʧʘʣʝʦʛʝʥʩʢʠʪʝ ʧʷʩʲʯʥʠʮʠ ʠ ʘʣʝʚʨʦʣʠʪʠ.  

i   

B. ʊʝʢʪʦʥʩʢʠ ʧʨʝʜʧʦʩʪʘʚʢʠ ʠ ʭʠʧʦʪʝʟʠ: 

 

f  ʊʝʢʪʦʥʩʢʘ ʩʨʝʜʘ ʥʘ ʥʘʭʦʜʠʱʝʪʦ ï ʚʦʜʠʪʝ ʦʪ ʥʘʭʦʜʠʱʝ ɹʝʨʩʠʥ ʩʘ ʦʪ ʧʫʢʥʘʪʠʥʝʥ ʪʠʧ. 

ʇʨʠʜʚʠʞʚʘʪ ʩʝ ʧʦ ʩʚʲʨʟʘʥʠ ʩʠʩʪʝʤʠ ʦʪ ʧʫʢʥʘʪʠʥʠ, ʦʩʥʦʚʥʦ ʚ ʧʘʣʝʦʛʝʥʩʢʠʪʝ 

ʧʷʩʲʯʥʠʮʠ. ʄʦʞʝ ʜʘ ʩʝ ʧʨʝʜʧʦʣʦʞʠ, ʯʝ ʧʫʢʥʘʪʠʥʠʪʝ ʥʷʤʘʪ ʜʦʙʨʘ ʩʚʲʨʟʘʥʦʩʪ ʠ/ʠʣʠ 

ʩʘ ʟʘʧʲʣʥʝʥʠ ʩʲʩ ʩʣʘʙʦ ʧʨʦʧʫʩʢʣʠʚʠ ʤʘʪʝʨʠʘʣʠ. 

f  ʊʝʢʪʦʥʩʢʘ ʩʨʝʜʘ ʚ ʟʦʥʘʪʘ ʥʘ ʬʦʨʤʠʨʘʥʝ - ʦʩʥʦʚʥʦ ʟʥʘʯʝʥʠʝ ʟʘ ʧʦʜʭʨʘʥʚʘʥʝʪʦ ʥʘ 

ʥʘʭʦʜʠʱʝʪʦ ʩ ʘʪʤʦʩʬʝʨʥʠ ʚʦʜʠ ʠʤʘ ʛʨʫʧʘ ʦʪ 4 ʤʘʣʢʠ ʨʘʟʣʦʤʘ ʩ ʦʨʠʝʥʪʘʮʠʷ ʩʭʦʜʥʘ ʩ 

ʪʘʟʠ ʥʘ ʂʶʩʪʝʥʜʠʣʩʢʠʷ ʨʘʟʣʦʤ. ʈʘʟʣʦʤʠʪʝ ʠʤʘʪ ʤʘʣʢʘ ʜʲʣʞʠʥʘ ʦʢʦʣʦ 1 km. ʀʤʝʥʥʦ 

ʤʘʣʢʘʪʘ ʠʤ ʜʲʣʞʠʥʘ ʚʝʨʦʷʪʥʦ ʧʨʝʜʦʧʨʝʜʝʣʷ ʠ ʧʦ-ʤʘʣʢʠʷ ʚʦʜʦʧʨʠʪʦʢ ʢʲʤ 

ʧʘʣʝʦʛʝʥʩʢʠʪʝ ʤʘʪʝʨʠʘʣʠ. ɺ ʥʘʭʦʜʠʱʝ ɹʝʨʩʠʥ ʥʷʤʘ ʠʟʜʲʨʞʘʥʘ ʧʦ-ʛʦʣʷʤʘ 

ʚʠʩʦʢʦʧʨʦʚʦʜʷʱʘ ʟʦʥʘ, ʢʦʷʪʦ ʜʘ ʩʪʠʛʘ ʜʦ ʠʟʚʦʨʠʪʝ. ʉʠʩʪʝʤʘʪʘ ʦʪ ʧʫʢʥʘʪʠʥʠ ʥʝ ʝ 

ʢʦʥʮʝʥʪʨʠʨʘʥʘ ʠ ʪʦʚʘ ʧʨʝʜʦʧʨʝʜʝʣʷ ʨʘʟʩʝʡʚʘʥʝ ʥʘ ʚʦʜʠʪʝ. 

f  ʊʝʢʪʦʥʩʢʘ ʩʨʝʜʘ ʚ ʟʦʥʘʪʘ ʥʘ ʨʘʟʢʨʠʚʘʥʝ/ʠʟʚʦʨʥʘʪʘ ʟʦʥʘ ï ʚʦʜʠʪʝ ʩʝ ʨʘʟʢʨʠʚʘʪ ʦʪ 

ʧʘʣʝʦʛʝʥʩʢʠ ʤʘʪʝʨʠʘʣʠ, ʢʘʪʦ ʥʷʤʘ ʷʩʥʦ ʫʩʪʘʥʦʚʝʥ ʙʘʨʠʝʨʝʥ ʨʘʟʣʦʤ ʠʣʠ ʜʨʫʛʘ 

ʭʘʨʘʢʪʝʨʥʘ ʦʩʦʙʝʥʦʩʪ, ʢʦʷʪʦ ʷʩʥʦ ʜʘ ʨʘʟʛʨʘʥʠʯʠ ʝʩʪʝʩʪʚʝʥʠʷ ʠʟʚʦʨ ʚ ʪʘʟʠ ʯʘʩʪ. 

ʉʦʥʜʘʞʥʠʪʝ ʜʘʥʥʠ ʩʲʱʦ ʥʝ ʠʟʷʩʥʷʚʘʪ ʦʩʦʙʝʥʦ ʪʦʟʠ ʚʲʧʨʦʩ. ɺʲʟʤʦʞʥʦ ʝ ʥʘ ʛʦʣʷʤʘ 

ʜʲʣʙʦʯʠʥʘ ʜʘ ʠʤʘ ʙʘʨʠʝʨʝʥ ʨʘʟʣʦʤ.  

 

C. ʍʠʜʨʦʛʝʦʣʦʞʢʠ ʧʨʝʜʧʦʩʪʘʚʢʠ ʠ ʭʠʧʦʪʝʟʠ: 

 

n ʍʠʜʨʦʛʝʦʣʦʞʢʘ ʩʨʝʜʘ ʥʘ ʥʘʭʦʜʠʱʝʪʦ - ʚʦʜʠʪʝ ʠʤʘʪ ʥʘʧʦʨʝʥ ʭʘʨʘʢʪʝʨ ʩ ʨʝʞʠʤ ʥʘ 

ʩʘʤʦʠʟʣʠʚ, ʩʧʦʨʝʜ ʨʝʣʝʬʥʠʪʝ ʦʩʦʙʝʥʦʩʪʠ ʠ ʢʦʪʘ ʥʘ ʪʝʨʝʥʘ. ʅʘʧʦʨʲʪ ʥʘ ʚʦʜʘʪʘ ʩʝ 

ʠʟʤʝʥʷ ʦʪ 0,5 ʜʦ 1,0 m ʦʪ ʪʝʨʝʥʘ. ʉʨʝʜʥʦ ʥʘʧʦʨʲʪ ʝ ʦʢʦʣʦ 0,5 m , ʥʘ ʢʦʪʠ ʦʢʦʣʦ 532,0 

m. 

n ʍʠʜʨʦʛʝʦʣʦʞʢʘ ʩʨʝʜʘ ʚ ʟʦʥʘʪʘ ʥʘ ʬʦʨʤʠʨʘʥʝ ï ʚʦʜʠʪʝ ʩʝ ʧʦʜʭʨʘʥʚʘʪ ʠ ʬʦʨʤʠʨʘʪ 

ʦʩʥʦʚʥʦ ʟʘ ʩʤʝʪʢʘ ʥʘ ʘʪʤʦʩʬʝʨʥʠ ʚʘʣʝʞʠ. ʅʷʤʘ ʨʝʘʣʠʩʪʠʯʥʠ ʜʘʥʥʠ, ʧʦ ʢʦʠʪʦ ʤʦʞʝ 

ʜʘ ʩʝ ʦʮʝʥʠ ʜʲʣʙʦʯʠʥʥʦʪʦ ʧʦʜʭʨʘʥʚʘʥʝ. ʅʘʡ-ʚʝʨʦʷʪʥʦ ʪʦ ʩʲʱʝʩʪʚʫʚʘ, ʥʦ ʚʦʜʠʪʝ ʥʝ 

ʩʘ ʢʦʥʮʝʥʪʨʠʨʘʥʠ ʚ ʝʜʥʘ ʯʘʩʪ, ʘ ʩʘ ʨʘʟʧʨʲʩʥʘʪʠ, ʢʦʝʪʦ ʩʲʱʦ ʟʘʪʨʫʜʥʷʚʘ ʦʮʝʥʷʚʘʥʝʪʦ 

ʤʫ. ʇʨʝʜʧʦʣʘʛʘʝʤʘʪʘ ʜʲʣʙʦʯʠʥʘ ʥʘ ʧʨʦʥʠʢʚʘʥʝ ʥʘ ʚʦʜʠ ʝ ʛʦʣʷʤʘ, ʦʢʦʣʦ 800 ï 1000 

m. 

n ʍʠʜʨʦʛʝʦʣʦʞʢʘ ʩʨʝʜʘ ʚ ʟʦʥʘʪʘ ʥʘ ʨʘʟʢʨʠʚʘʥʝ/ʠʟʚʦʨʥʘʪʘ ʟʦʥʘ ï ʚʦʜʠʪʝ ʩʝ ʘʢʫʤʫʣʠʨʘʪ 

ʧʦ ʩʚʲʨʟʘʥʠ ʩʠʩʪʝʤʠ ʦʪ ʧʫʢʥʘʪʠʥʠ. ɼʝʙʝʣʠʥʘʪʘ ʥʘ ʚʦʜʦʥʦʩʥʘʪʘ ʩʨʝʜʘ ʧʦ ʩʦʥʜʘʞʥʠ 

ʜʘʥʥʠ ʥʝ ʤʦʞʝ ʜʘ ʙʲʜʝ ʦʮʝʥʝʥʘ ʪʦʯʥʦ. ʊʦʚʘ ʩʝ ʜʲʣʞʠ ʠ ʥʘ ʪʦʚʘ, ʯʝ ʚʦʜʠʪʝ ʥʝ ʩʘ 

ʘʢʫʤʫʣʠʨʘʥʠ ʚ ʝʜʥʘ ʦʪʜʝʣʥʘ ʯʘʩʪ, ʘ ʩʘ ʨʘʟʧʨʲʩʥʘʪʠ ʚ ʧʫʢʥʘʪʠʥʠʪʝ ʥʘ ʧʘʣʝʦʛʝʥʩʢʠʪʝ 

ʤʘʪʝʨʠʘʣʠ ʥʘ ʅʝʚʝʩʪʠʥʩʢʘʪʘ ʩʚʠʪʘ. ɿʘ ʧʦ-ʠʟʜʲʨʞʘʥʠ ʚʦʜʦʥʦʩʥʠ ʟʦʥʠ, ʤʦʞʝ ʜʘ ʩʝ 

ʧʨʠʝʤʘʪ ʩʘʤʦ ʛʥʘʡʩʠʪʝ ʦʪ ʧʦʜʣʦʞʢʘʪʘ.  
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n ʈʝʞʠʤʥʠʪʝ ʥʘʙʣʶʜʝʥʠʷ ʥʝ ʩʘ ʜʦʩʪʘʪʲʯʥʠ ʜʘ ʩʝ ʦʮʝʥʠ ʜʦʙʨʝ ʨʝʞʠʤʲʪ ʥʘ ʥʘʭʦʜʠʱʝʪʦ. 

ʆʙʱʘʪʘ ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʝ ʥʘʡ-ʛʦʣʷʤʘ ʦʪ ʚʩʠʯʢʠ ʥʘʭʦʜʠʱʘ, ʢʦʝʪʦ ʩʲʱʦ ʝ ʧʨʠʟʥʘʢ ʟʘ 

ʛʦʣʷʤʘ ʜʲʣʙʦʯʠʥʘ ʥʘ ʬʦʨʤʠʨʘʥʝ ʠ ʜʲʣʛʠʷ ʬʠʣʪʨʘʮʠʦʥʝʥ ʧʲʪ ʥʘ ʚʦʜʠʪʝ. ɺʠʩʦʢʠʪʝ 

ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ pH ʩʲʱʦ ʩʚʠʜʝʪʝʣʩʪʚʘʪ ʟʘ ʜʲʣʙʦʢʘʪʘ ʮʠʨʢʫʣʘʮʠʷ. ʍʠʤʠʯʥʠʷʪ ʩʲʩʪʘʚ 

ʥʘ ʚʦʜʠʪʝ ʢʦʨʝʩʧʦʥʜʠʨʘ ʩʲʩ ʟʦʥʠʪʝ ʥʘ ʬʦʨʤʠʨʘʥʝ ʠ ʘʢʫʤʫʣʠʨʘʥʝ ʥʘ ʤʠʥʝʨʘʣʥʠʪʝ 

ʚʦʜʠ.  

 

D. ɼʨʫʛʠ ʧʨʝʜʧʦʩʪʘʚʢʠ ʠ ʭʠʧʦʪʝʟʠ: 

 

Á ɺʩʠʯʢʠ ʛʨʘʥʠʮʠ ʩʘ ʦʯʝʨʪʘʥʠ ʦʪ ʛʝʦʣʦʞʢʠ, ʪʦʧʦʛʨʘʬʩʢʠ ʠ ʪʝʢʪʦʥʩʢʠ ʩʲʦʙʨʘʞʝʥʠʷ. ʊʝ 

ʩʲʚʧʘʜʘʪ ʩ ʧʨʦʤʝʥʠ ʚ ʣʠʪʦʣʦʞʢʘʪʘ ʩʨʝʜʘ, ʝʩʪʝʩʪʚʝʥʠʪʝ ʚʦʜʦʜʝʣʠ ʠ ʩʲʱʝʩʪʚʫʚʘʱʠʪʝ 

ʨʘʟʣʦʤʥʠ ʥʘʨʫʰʝʥʠʷ. ɺ ʪʝʟʠ ʫʯʘʩʪʲʮʠ ʥʷʤʘ ʧʦ-ʪʦʯʥʠ ʜʘʥʥʠ, ʦʪ ʢʦʠʪʦ ʤʦʞʝ ʜʘ ʩʝ 

ʥʘʧʨʘʚʷʪ ʧʦ ʢʦʨʝʢʪʥʠ ʠʟʚʦʜʠ ʠ ʭʠʧʦʪʝʟʠ. 

Á ɿʦʥʘʪʘ ʥʘ ʧʦʜʭʨʘʥʚʘʥʝ ʝ ʧʨʦʢʘʨʘʥʘ ʥʘ ʢʦʪʠ ʤʝʞʜʫ max ï 1250 m ʠ min ï 800 m. 

ɽʩʪʝʩʪʚʝʥʠʪʝ ʚʦʜʦʜʝʣʠ ʩʲʱʦ ʩʘ ʚʟʝʪʠ ʧʨʝʜʚʠʜ, ʧʦʨʘʜʠ ʤʥʦʛʦ ʚʘʞʥʘʪʘ ʨʦʣʷ ʥʘ 

ʘʪʤʦʩʬʝʨʥʠʪʝ ʚʦʜʠ, ʢʘʪʦ ʦʩʥʦʚʝʥ ʠʟʪʦʯʥʠʢ ʥʘ ʧʦʜʭʨʘʥʚʘʥʝ. 

Á ʆʙʱʘʪʘ ʧʣʦʱ ʥʘ ʥʘʭʦʜʠʱʝ ɹʝʨʩʠʥ ʝ 33,9 km
2
 

Á ʆʙʱʘʪʘ ʧʣʦʱ ʥʘ ʟʦʥʘʪʘ ʥʘ ʧʦʜʭʨʘʥʚʘʥʝ ʝ 8,9 km
2
 

Á ʆʙʱʘʪʘ ʧʣʦʱ ʥʘ ʟʦʥʘʪʘ ʥʘ ʜʨʝʥʠʨʘʥʝ ʝ 0,17 km
2
 

Á ɼʲʣʙʦʯʠʥʘ ʥʘ ʬʦʨʤʠʨʘʥʝ ʥʘ ʚʦʜʠʪʝ ï 1000,0 m 

Á ɼʲʣʙʦʯʠʥʘ ʥʘ ʜʨʝʥʠʨʘʥʝ ʥʘ ʚʦʜʠʪʝ ï 500 ï 700 m 

Á ɺʲʟʤʦʞʥʦ ʜʲʣʙʦʯʠʥʥʦ ʧʦʜʭʨʘʥʚʘʥʝ ï 50% 

Á ɺʲʟʤʦʞʥʘ ʟʘʛʫʙʘ ʥʘ ʚʦʜʘ:  

- ɺ ʟʦʥʘʪʘ ʥʘ ʬʦʨʤʠʨʘʥʝ ï 10% 

- ɺ ʟʦʥʘʪʘ ʥʘ ʜʨʝʥʠʨʘʥʝ ï 60-80% 

- ɺ ʟʦʥʘʪʘ ʥʘ ʨʘʟʢʨʠʚʘʥʝ ï 90% 

 

ɿʘʙʝʣʝʞʢʘ:  

ʇʨʦʮʝʥʪʥʠʪʝ ʩʲʦʪʥʦʰʝʥʠʷ, ʜʲʣʞʠʥʠʪʝ ʠ ʢʦʪʠʪʝ ʜʘʜʝʥʠ ʚ Ăɻʝʦʣʦʞʢʠ, ʊʝʢʪʦʥʩʢʠ ʠ 

ʍʠʜʨʦʛʝʦʣʦʞʢʠ ʧʨʝʜʧʦʩʪʚʘʢʠñ ʩʘ ʥʘʧʨʘʚʝʥʠ ʥʘ ʙʘʟʘ ʨʝʘʣʥʦ ʠʟʤʝʨʝʥʠ ʧʣʦʱʠ ʠ ʪʦʯʥʠ ʜʘʥʥʠ, 

ʦʙʨʘʙʦʪʝʥʠ ʚ ɻʀʉ ʩʨʝʜʘ. ʊʝ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʧʨʠʝʪʠ ʟʘ ʢʦʨʝʢʪʥʠ. 

ʇʨʦʮʝʥʪʥʠʪʝ ʩʲʦʪʥʦʰʝʥʠʷ ʥʘʧʨʘʚʝʥʠ ʚ Ăɼʨʫʛʠ ʧʨʝʜʧʦʩʪʚʘʢʠñ ʩʘ ʧʨʠʙʣʠʟʠʪʝʣʥʠ ʥʘ ʙʘʟʘ 

ʥʘ ʧʣʦʱʪʘ, ʜʲʣʙʦʯʠʥʘʪʘ ʠ ʘʥʘʣʠʟʘ ʥʘ ʜʘʥʥʠʪʝ. ʊʝ ʠʤʘʪ ʦʨʠʝʥʪʠʨʦʚʲʯʝʥ ʭʘʨʘʢʪʝʨ. 
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4.3. ʅʘʭʦʜʠʱʝ ʥʘ ʪʝʨʤʦʤʠʥʝʨʘʣʥʘ ʚʦʜʘ - ɹʘʨʠʱʝʪʦ [A3]  

 

4.3.1. ʆʙʱʠ ʩʚʝʜʝʥʠʷ ʠ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ 
ʉʝʣʦ ʅʝʚʝʩʪʠʥʦ ʩʝ ʥʘʤʠʨʘ ʥʘ 13 km ʠʟʪʦʯʥʦ ʦʪ ʛʨ. ʂʶʩʪʝʥʜʠʣ. ʈʘʟʧʦʣʦʞʝʥʦ ʝ ʦʪ ʜʚʝʪʝ 

ʩʪʨʘʥʠ ʥʘ ʨ. ʉʪʨʫʤʘ ʠ ʧʦʧʘʜʘ ʚ ʥʘʡ-ʥʠʩʢʘʪʘ ʠ ʪʷʩʥʘ ʯʘʩʪ ʥʘ ʂʶʩʪʝʥʜʠʣʩʢʘʪʘ ʢʦʪʣʦʚʠʥʘ. ʅʘʡ-

ʚʘʞʥʠʷʪ ʨʝʩʫʨʩ ʟʘ ʩʝʣʦʪʦ ʩʘ ʜʚʘʪʘ ʤʠʥʝʨʘʣʥʠ ʠʟʚʦʨʘ ï ɹʘʨʠʱʝʪʦ ʠ ʊʦʧʠʣʘʪʘ. ʊʝ ʩʘ ʨʘʟʧʦʣʦʞʝʥʠ ʚ 

ʜʚʘʪʘ ʢʨʘʷ ʥʘ ʩʝʣʦʪʦ ʥʘ ʨʘʟʩʪʦʷʥʠʝ 1,5 km ʝʜʠʥ ʦʪ ʜʨʫʛ. ʀʤʘ ʩʚʝʜʝʥʠʷ, ʯʝ ʠʟʚʦʨʠʪʝ ʩʘ ʙʠʣʠ 

ʠʟʧʦʣʟʚʘʥʠ ʦʱʝ ʦʪ ʈʠʤʩʢʦ ʚʨʝʤʝ, ʘ ʥʘʤʝʨʝʥʠʪʝ ʪʨʘʢʠʡʩʢʠ ʛʨʦʙʥʠʮʠ ʚ ʙʣʠʟʦʩʪ ʜʦ ʠʟʚʦʨʠʪʝ 

ʛʦʚʦʨʷʪ, ʯʝ ʪʝ ʩʘ ʧʦʟʥʘʪʠ ʠ ʦʪ ʧʦ-ʩʪʘʨʠ ʚʨʝʤʝʥʘ. 

ʅʘʭʦʜʠʱʝʪʦ ʥʘ ʤʠʥʝʨʘʣʥʘ ʚʦʜʘ ɹʘʨʠʱʝʪʦ ʩʝ ʨʘʟʢʨʠʚʘ ʯʨʝʟ ʝʩʪʝʩʪʚʝʥ ʠʟʚʦʨ, ʨʘʟʧʦʣʦʞʝʥ ʚ 

ʥʘʡ-ʟʘʧʘʜʥʘʪʘ ʯʘʩʪ ʥʘ ʩ. ʅʝʚʝʩʪʠʥʦ. ʀʟʚʦʨʲʪ ʩʝ ʥʘʤʠʨʘ ʧʦʜ ʭʲʣʤʘ ɻʨʘʜʠʱʝʪʦ, ʦʪ ʜʷʩʥʘʪʘ ʩʪʨʘʥʘ ʥʘ 

ʧʲʪʷ ʂʶʩʪʝʥʜʠʣ ï ɼʫʧʥʠʮʘ. ʇʨʝʜʠ ʢʘʧʪʠʨʘʥʝʪʦ ʥʘ ʤʠʥʝʨʘʣʥʘʪʘ ʚʦʜʘ ʧʨʝʟ 1970 ʛ. ʝ ʠʤʘʣʦ ʰʘʭʪʝʥ 

ʢʣʘʜʝʥʝʮ ʩ ʨʘʟʤʝʨʠ 1,20 ʭ 1,20 m ʠ ʜʲʣʙʦʯʠʥʘ 3,3 m. ɺʦʜʘʪʘ ʩʝ ʝ ʠʟʧʦʤʧʚʘʣʘ ʟʘ ʥʫʞʜʠʪʝ ʥʘ 

ʧʨʠʤʠʪʠʚʥʘ ʧʝʨʘʣʥʷ ʦʪ ʤʝʩʪʥʦʪʦ ʥʘʩʝʣʝʥʠʝ. ʅʘ ʬʠʛ. 4.14. ʝ ʧʨʝʜʩʪʘʚʝʥ ʨʘʡʦʥʲʪ ʥʘ ʥʘʭʦʜʠʱʝ 

ɹʘʨʠʱʝʪʦ.  

 

ʌʠʛ. 4.14. ʂʘʨʪʘ ʩ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʠ ʨʝʣʝʬʝʥ ʤʦʜʝʣ ʥʘ ʥʘʭʦʜʠʱʝ ɹʘʨʠʱʝʪʦ.  


