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1. ʆʇʐʊʀ ɼʀʆ 

1.1. ʋʚʦʜʥʦ ʦʙʨʘʟʣʦʞʝˁʝ 

ʉʪʫʜʠʿʘ ʦ ʧʨʦʮʿʝʥʠ ʫʪʠʮʘʿʘ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ ʧʨʦʿʝʢʪʘ ʄʍɽ Ăʍʨʯʘʚʢʘ 1(ʉ-X-2), 2( ʉ-ʍ-1 ), 
3(ʉ-X-3) ʩʝ ʦʜʥʦʩʠ ʥʘ ʭʠʜʨʦʝʣʝʢʪʨʘʥʝ ʥʘ ʨʠʿʝʮʠ ʍʨʯʘʚʢʠ, ʥʘ ʧʨʦʩʪʦʨʫ ʦʧʰʪʠʥʘ ʌʦʯʘ 
ʘʥʘʣʠʟʦʤ ˂ʝ ʙʠʪʠ ʦʙʫʭʚʘ˂ʝʥʠ ʩʣʠʿʝʜʝ˂ʠ ʝʣʝʤʝʥʪʠ ʠ ʬʘʢʪʦʨʠ: 

Á ˀʫʜʠ, ʬʣʦʨʘ ʠ ʬʘʫʥʘ, 

Á ʟʝʤˀʠʰʪʝ, ʚʦʜʘ, ʚʘʟʜʫʭ, ʢʣʠʤʘ ʠ ʧʝʿʟʘʞ, 

Á ʤʘʪʝʨʠʿʘʣʥʘ ʜʦʙʨʘ, ʢʫʣʪʫʨʥʦ ʠ ʧʨʠʨʦʜʥʦ ʥʘʩʣʠʿʝʹʝ, 

Á ʤʝʹʫʜʿʝʣʦʚʘˁʝ ʧʨʝʪʭʦʜʥʦ ʥʘʚʝʜʝʥʠʭ ʬʘʢʪʦʨʘ. 

ʋ ʮʠˀʫ ʰʪʦ ʝʬʠʢʘʩʥʠʿʝ ʟʘʰʪʠʪʝ ʠ ʫʥʘʧʨʝʹʝˁʘ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ ʄʠʥʠʩʪʘʨʩʪʚʦ ʟʘ 
ʧʨʦʩʪʦʨʥʦ ʫʨʝʹʝˁʝ, ʛʨʘʹʝʚʠʥʘʨʩʪʚʦ ʠ ʝʢʦʣʦʛʠʿʫ ʿʝ ʥʘ ʦʩʥʦʚʫ ʯʣʘʥʘ 5 ʩʪʘʚ 2. ʇʨʘʚʠʣʥʠʢʘ 
ʦ ʫʩʣʦʚʠʤʘ ʟʘ ʦʙʘʚˀʘˁʝ ʜʿʝʣʘʪʥʦʩʪʠ ʧʨʘʚʥʠʭ ʣʠʮʘ ʠʟ ʦʙʣʘʩʪʠ ʟʘʰʪʠʪʝ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ, 
ʦʚʣʘʩʪʠʣʦ ʇʨʦʿʝʢʪ ʘ.ʜ ʫ ɹʘˁʘʣʫʮʠ ʟʘ ʦʙʘʚˀʘˁʝ ʜʿʝʣʘʪʥʦʩʪʠ ʠʟ ʦʙʣʘʩʪʠ ʟʘʰʪʠʪʝ ʞʠʚʦʪʥʝ 
ʩʨʝʜʠʥʝ. 

ʋ ʩʢʣʘʜʫ ʩʘ ʈʿʝʰʝˁʝʤ ʄʠʥʠʩʪʘʨʩʪʚʘ ʟʘ ʧʨʦʩʪʦʨʥʦ ʫʨʝʹʝˁʝ, ʛʨʘʹʝʚʠʥʘʨʩʪʚʦ ʠ ʝʢʦʣʦʛʠʿʫ 
ʈʝʧʫʙʣʠʢʝ ʉʨʧʩʢʝ ʦ ʦʙʘʚʝʟʠ ʩʧʨʦʚʦʹʝˁʘ ʧʨʦʮʿʝʥʝ ʫʪʠʮʘʿʘ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ ʧʨʦʿʝʢʪʘ 
ʄʍɽ Ăʍʨʯʘʚʢʘ 2" ʥʘ ʨʠʿʝʮʠ ʍʨʯʘʚʢʠ, ʦʧʰʪʠʥʘ ʌʦʯʘ ʙʨʦʿ: 16-92-167/07 ʦʜ 29.02.2008. 
ʛʦʜʠʥʝ, ʄʍɽ Ăʍʨʯʘʚʢʘ 1" ʥʘ ʨʠʿʝʮʠ ʍʨʯʘʚʢʠ, ʦʧʰʪʠʥʘ ʌʦʯʘ,ʙʨʦʿ: 16-92-167/07 ʦʜ 
29.02.2008. ʛʦʜʠʥʝ ʠ ʄʍɽ Ăʍʨʯʘʚʢʘ 3" ʥʘ ʨʠʿʝʮʠ ʍʨʯʘʚʢʠ, ʦʧʰʪʠʥʘ ʌʦʯʘ, ʙʨʦʿ: 16-92-
167/07 ʦʜ 29.02.2008. ʛʦʜʠʥʝ, ʀʥʚʝʩʪʠʪʦʨ ʿʝ ʧʦʜʥʠʦ ʟʘʭʪʿʝʚ ʄʠʥʠʩʪʘʨʩʪʚʫ ʟʘ ʦʩʥʘʞʠʚʘˁʝ 
ʛʦʨʝ ʥʘʚʝʜʝʥʠʭ ʨʿʝʰʝˁʘ.  
 

ĂDRINA HYDRO ENERGYñ ʜ.ʦ.ʦ. ʋʛˀʝʚʠʢ ʿʝ ʧʨʝʤʘ ʯʣʘʥʫ ʙʨ. 6. ʧʦʩʪʦʿʝ˂ʠʭ ʨʿʝʰʝˁʘ ʠʤʘʦ 
ʦʙʘʚʝʟʫ ʜʘ ʫ ʨʦʢʫ ʦʜ ʰʝʩʪ ʤʿʝʩʝʮʠ ʧʦʪʧʠʰʝ ʫʛʦʚʦʨ ʩʘ ʦʚʣʘʰʪʝʥʠʤ ʧʨʘʚʥʠʤ ʣʠʮʝʤ ʦ 
ʠʟʨʘʜʠ ʉʪʫʜʠʿʝ ʦ ʧʨʦʮʿʝʥʠ ʫʪʠʮʘʿʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ ʧʨʦʿʝʢʪʘ ʄʍɽ Ăʍʨʯʘʚʢʘ 1(ʉ-X-2), 2( ʉ-
ʍ-1 ), 3(ʉ-X-3). ʉ ʦʙʟʠʨʦʤ ʜʘ ʩʫ ʩʝ ʧʦʿʘʚʠʣʝ ʧʦʪʝʰʢʦ˂ʝ ʧʨʠʣʠʢʦʤ ʠʟʨʘʜʝ ʋʊʋ-ʫʩʣʦʚʘ , 
ʀʥʚʝʩʪʠʪʦʨ ʿʝ ʧʦ ʜʦʙʠʿʘˁʫ ʃʦʢʘʮʠʿʩʢʠʭ ʫʩʣʦʚʝ ʟʘ ʠʟʛʨʘʜˁʫ ʄʍɽ ʥʘ ʨʠʿʝʮʠ ʍʨʯʘʚʢʠ 
ʩʢʣʦʧʠʦ ʫʛʦʚʦʨ ʩʘ ʇʨʦʿʝʢʪ ʘ.ʜ ɹʘˁʘ ʃʫʢʘ ʦ ʠʟʨʘʜʠ ʉʪʫʜʠʿʝ ʦ ʧʨʦʮʿʝʥʠ ʫʪʠʮʘʿʘ ʥʘ ʞʠʚʦʪʥʫ 
ʩʨʝʜʠʥʫ ʧʨʦʿʝʢʪʘ ʄʍɽ Ăʍʨʯʘʚʢʘ 1(ʉ-X-2), 2( ʉ-ʍ-1 ), 3(ʉ-X-3). ʉ ʦʙʟʠʨʦʤ ʜʘ ʿʝ ʫʜʘˀʝʥʦʩʪ 
ʦʙʿʝʢʘʪʘ ʢʦʿʠ ʧʨʠʧʘʜʘʿʫ ʠʩʪʦʤ ʚʦʜʦʪʦʢʫ ʤʘˁʘ ʦʜ 6 km ʠ ʜʘ ʩʝ ʨʘʜʠ ʦ ʦʙʿʝʢʪʠʤʘ ʤʘʣʠʭ 
ʭʠʜʨʦʝʣʝʢʪʨʘʥʘ ʩʥʘʛʝ ʠʩʧʦʜ 5 ʄW ʠ ʜʘ ʙʠ ʠʥʪʝʛʨʘʣʘʥʦ ʨʘʟʤʘʪʨʘˁʝ ʫʪʠʮʘʿʘ ʦʙʿʝʢʘʪʘ ʥʘ 
ʨʠʿeʮʠ ʍʨʯʘʚʢʠ ʙʦˀʝ ʩʘʛʣʝʜʘʦ ʩʚʝ ʤʦʛʫ˂ʝ ʫʪʠʮʘʿʝ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ ʧʦʜʥʝʩʝʥ ʿʝ ʟʘʭʪʿʝʚ 
ʟʘ ʠʟʨʘʜʫ ʀʥʪʝʛʨʘʣʥe ʩʪʫʜʠʿʝ ʄʍɽ Ăʍʨʯʘʚʢʘ 1(ʉ-X-2), 2( ʉ-ʍ-1 ), 3(ʉ-X-3). 

ʄʠʥʠʩʪʨʘʩʪʚʦ ʿʝ ʥʘ ʦʩʥʦʚʫ ʟʘʭʪʿʝʚʘ ʀʥʚʝʩʪʠʪʦʨʘ ʦ ʠʟʨʘʜʠ ʀʥʪʝʛʨʣʥʝ ʩʪʫʜʠʿʝ ʟʘ ʦʙʿʝʢʪʝ 
ʄʍɽ Ăʍʨʯʘʚʢʘ 1(ʉ-X-2), 2( ʉ-ʍ-1 ), 3(ʉ-X-3) ʜʦʩʪʘʚʠʣʦ ʦʙʘʚʿʝʰʪʝˁʘ ʦʜ 18.1.2013. ʛʦʜʠʥʝ 
ʙʨʦʿ.15.04.96-244/12 ʜʘ ʥʝ ʧʦʩʪʦʿʝ ʧʨʝʧʨʝʢʝ ʟʘ ʠʥʪʝʛʨʘʣʥʦ ʧʦʩʤʘʪʨʘˁʝ ʠ ʦʜʣʫʯʠʚʘˁʝ ʦ 
ʧʨʝʜʤʝʪʥʠʤ ʦʙʿʝʢʪʠʤʘ. 

ʋ ʩʢʣʘʜʫ ʩʘ ʈʿʝʰʝˁʝʤ ʄʠʥʠʩʪʘʨʩʪʚʘ ʟʘ ʧʨʦʩʪʦʨʥʦ ʫʨʝʹʝˁʝ, ʛʨʘʹʝʚʠʥʘʨʩʪʚʦ ʠ ʝʢʦʣʦʛʠʿʫ 
ʈʉ, ʠʥʚʝʩʪʠʪʦʨ ʿʝ ʜʫʞʘʥ ʜʦʩʪʘʚʠʪʠ ʦʚʦʤ ʄʠʥʠʩʪʘʨʩʪʚʫ ʉʪʫʜʠʿʫ ʦ ʧʨʦʮʿʝʥʠ ʫʪʠʮʘʿʘ ʥʘ 
ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ ʨʘʜʠ ʚʦʹʝˁʘ ʜʘˀʝʛ ʧʦʩʪʫʧʢʘ ʧʨʦʮʿʝʥʝ ʫʪʠʮʘʿʘ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ. 

ʋ ʧʦʩʪʫʧʢʫ ʠʟʨʘʜʝ ʦʚʝ ʉʪʫʜʠʿʝ ʢʦʨʠʰʪʝʥʘ ʿʝ ʧʨʠʣʦʞʝʥʘ ʧʨʦʿʝʢʪʥʦ-ʪʝʭʥʠʯʢʘ ʜʦʢʫʤʝʥʪʘʮʠʿʘ 
ʪʝ ʨʘʟʣʠʯʠʪʠ ʣʠʪʝʨʘʪʫʨʥʠ ʠʟʚʦʨʠ ʠʟ ʦʚʝ ʦʙʣʘʩʪʠ ʢʦʿʠ ʩʫ ʙʠʣʠ ʜʦʩʪʫʧʥʠ. 
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1.1.1. ʇʨʘʚʥʠ ʦʢʚʠʨ  

ʇʨʦʮʿʝʥʘ ʫʪʠʮʘʿʘ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ ʧʦʜʨʘʟʫʤʠʿʝʚʘ ʠʜʝʥʪʠʬʠʢʘʮʠʿʫ, ʫʪʚʨʹʠʚʘˁʝ, 
ʘʥʘʣʠʟʫ ʠ ʦʮʿʝʥʫ ʜʠʨʝʢʪʥʠʭ ʠ ʠʥʜʠʨʝʢʪʥʠʭ ʫʪʠʮʘʿʘ ʧʨʦʿʝʢʪʘ ʩ ʦʙʟʠʨʦʤ ʥʘ ʩʣʠʿʝʜʝ˂ʝ 
ʝʣʝʤʝʥʪʝ ʠ ʬʘʢʪʦʨʝ: 
- ˀʫʜʝ, ʬʣʦʨʫ ʠ ʬʘʫʥʫ, 
- ʟʝʤˀʠʰʪʝ, ʚʦʜʫ, ʚʘʟʜʫʭ, ʢʣʠʤʫ ʠ ʧʝʿʟʘʞ, 
- ʤʘʪʝʨʠʿʘʣʥʘ ʜʦʙʨʘ ʠ ʢʫʣʪʫʨʥʦ ʥʘʩˀʝʹʝ, 
- ʤʝʹʫʜʿʝʣʦʚʘˁʝ ʬʘʢʪʦʨʘ ʥʘʚʝʜʝʥʠʭ ʫ ʘʣʠʥʝʿʘʤʘ ʿʝʜʘʥ, ʜʚʘ ʠ ʪʨʠ. 

Ăɿʘʢʦʥʦʤ ʦ ʟʘʰʪʠʪʠ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝñ ʩʝ ʜʝʬʠʥʠʰʝ ʮʿʝʣʦʢʫʧʥʠ ʧʦʩʪʫʧʘʢ ʧʨʦʮʿʝʥʝ ʦ 
ʫʪʠʮʘʿʫ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ. ʇʨʦʮʿʝʥʘ ʫʪʠʮʘʿʘ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ ʿʝ ʧʦʩʪʫʧʘʢ ʦʮʿʝˁʠʚʘˁʘ 
ʧʨʠʭʚʘʪˀʠʚʦʩʪʠ ʧʨʦʿʝʢʘʪʘ ʫ ʦʜʥʦʩʫ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ, ʢʘʦ ʠ ʦʜʨʝʹʠʚʘˁʝ ʧʦʪʨʝʙʥʠʭ 
ʤʿʝʨʘ ʟʘʰʪʠʪʝ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ, ʢʘʢʦ ʙʠ ʩʝ ʥʝʛʘʪʠʚʥʠ ʫʪʠʮʘʿʠ ʩʚʝʣʠ ʥʘ ʥʘʿʤʘˁʫ ʤʦʛʫ˂ʫ 
ʤʿʝʨʫ, ʪʝ ʧʦʩʪʠʛʘʦ ʚʠʩʦʢ ʥʠʚʦ ʟʘʰʪʠʪʝ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ. ʆʚʘʿ ʧʦʩʪʫʧʘʢ ʩʝ ʦʜʚʠʿʘ ʫ ʦʢʚʠʨʫ 
ʩʚʠʭ ʬʘʟʘ ʨʘʟʚʦʿʘ ʧʨʦʿʝʢʪʥʝ ʜʦʢʫʤʝʥʪʘʮʠʿʝ ʦʜ ʧʣʘʥʠʨʘˁʘ ʜʦ ʥʠʚʦʘ ʛʣʘʚʥʦʛ ʧʨʦʿʝʢʪʘ. 

ʀʤʘʿʫ˂ʠ ʫ ʚʠʜʫ ʟʘʢʦʥʩʢʝ ʦʙʘʚʝʟʝ ɿʘʢʦʥʘ ʦ ʟʘʰʪʠʪʠ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ ʉʣ.ʛʣʘʩʥʠʢ 71/12 ʢʘʦ 
ʠ ʇʨʘʚʠʣʥʠʢ ʦ ʧʨʦʿʝʢʪʠʤʘ ʟʘ ʢʦʿʝ ʩʝ ʩʧʨʦʚʦʜʠ ʧʨʦʮʿʝʥʘ ʫʪʠʮʘʿʘ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ ʠ 
ʢʨʠʪʝʨʠʿʫʤʠʤʘ ʟʘ ʦʜʣʫʯʠʚʘˁʝ ʦ ʦʙʘʚʝʟʠ ʩʧʨʦʚʦʹʝˁʘ ʠ ʦʙʠʤʫ ʧʨʦʮʿʝʥʝ ʫʪʠʮʘʿʘ ʥʘ 
ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ ʉʣ. ʛʣʘʩʥʠʢ ʈʉ ʙʨ. 124 /12 , ʥʦʚʦʧʣʘʥʠʨʘʥʘ ʧʦʩʪʨʦʿʝˁʘ ʟʘ ʧʨʦʠʟʚʦʜˁʫ 
ʝʣʝʢʪʨʠʯʥʝ ʝʥʝʨʛʠʿʝ ʄʍɽ Ăʍʨʯʘʚʢʘ 1(ʉ-X-2) ʧʣʘʥʠʨʘʥʝ ʠʥʩʪʘʣʠʩʘʥʝ ʩʥʘʛʝ 0,367 ʄW, ʄʍɽ 
Ăʍʨʯʘʚʢʘ 2( ʉ-ʍ-1) ʧʣʘʥʠʨʘʥʝ ʠʥʩʪʘʣʠʩʘʥʝ ʩʥʘʛʝ 3,3 ʄW ʠ ʄʍɽ Ăʍʨʯʘʚʢʘ 3(ʉ-X-3) 
ʧʣʘʥʠʨʘʥʝ ʠʥʩʪʘʣʠʩʘʥʝ ʩʥʘʛʝ 1,07 ʄW ʩʧʘʜʘʿʫ ʫ ʧʦʩʪʨʦʿʝˁʘ ʟʘ ʢʦʿʘ ʿʝ ʦʙʘʚʝʟʥʘ ʧʨʦʮʿʝʥʘ 
ʦ ʫʪʠʮʘʿʫ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ. 
ɿʘʢʦʥʦʤ ʩʝ ʧʨʦʧʠʩʫʿʝ ʜʘ ʩʚʠ ʧʦʛʦʥʠ ʢʦʿʠ ʩʝ ʥʘʣʘʟʝ ʥʘ ʣʠʩʪʠ ʜʝʬʠʥʠʩʘʥʦʿ ʧʦʜʟʘʢʦʥʩʢʠʤ 
ʘʢʪʦʤ ʤʦʛʫ ʙʠʪʠ ʠʟʛʨʘʹʝʥʠ ʩʘʤʦ ʫʢʦʣʠʢʦ ʠʤʘʿʫ ʝʢʦʣʦʰʢʫ ʜʦʟʚʦʣʫ ʠʟʜʘʪʫ ʫ ʩʢʣʘʜʫ ʩʘ 
ʦʜʨʝʜʙʘʤʘ ʪʦʛ ʟʘʢʦʥʘ. ʇʦʨʝʜ ʪʦʛʘ, ʥʠʪʠ ʿʝʜʥʘ ʦʚʣʘʰ˂ʝʥʘ ʠʥʩʪʠʪʫʮʠʿʘ ʥʝ ʤʦʞʝ ʠʟʜʘʪʠ 
ʛʨʘʹʝʚʠʥʩʢʫ ʜʦʟʚʦʣʫ ʥʠʪʠ ʙʠʣʦ ʢʦʿʫ ʜʨʫʛʫ ʥʝʦʧʭʦʜʥʫ ʜʦʟʚʦʣʫ, ʫʢˀʫʯʫʿʫ˂ʠ ʝʢʦʣʦʰʢʫ 
ʜʦʟʚʦʣʫ, ʟʘ ʧʨʦʿʝʢʪʝ ʢʦʿʠ ʧʦʜʣʠʿʝʞʫ ʧʨʦʮʝʩʫ ʧʨʦʮʿʝʥʝ ʫʪʠʮʘʿʘ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ, ʫʢʦʣʠʢʦ 
ʧʦʜʥʦʩʠʣʘʮ ʟʘʭʪʿʝʚʘ ʫʟ ʟʘʭʪʿʝʚ ʥʠʿʝ ʧʨʠʣʦʞʠʦ ʢʦʧʠʿʫ ʦʜʦʙʨʝʥʝ ʉʪʫʜʠʿʝ ʫʪʠʮʘʿʘ ʥʘ ʞʠʚʦʪʥʫ 
ʩʨʝʜʠʥʫ. 
ʀʥʪʝʛʨʘʮʠʿʘ ʧʨʦʮʿʝʥʝ ʫʪʠʮʘʿʘ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ ʫ ʧʨʦʿʝʢʪʥʠ ʮʠʢʣʫʩ ʤʦʞʝ ʙʠʪʠ ʦʜ ʚʝʣʠʢʝ 
ʢʦʨʠʩʪʠ ʠʥʚʝʩʪʠʪʦʨʫ ʿʝʨ ʉʪʫʜʠʿʘ ʫʪʠʮʘʿʘ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ ʤʦʞʝ ʜʘʪʠ ʧʨʘʚʦʚʨʝʤʝʥʝ 
ʠʥʬʦʨʤʘʮʠʿʝ ʫ ʢˀʫʯʥʠʤ ʬʘʟʘʤʘ ʧʨʦʿʝʢʪʥʦʛ ʮʠʢʣʫʩʘ. ʇʨʝʣʠʤʠʥʘʨʥʠ ʥʘʣʘʟʠ ʠʟ ʅʘʮʨʪʘ 
ʩʪʫʜʠʿʝ ʫʪʠʮʘʿʘ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ ʤʦʛʫ ʫʢʘʟʘʪʠ ʥʘ ʥʝʢʝ ʧʨʘʢʪʠʯʥʝ ʠʟʤʿʝʥʝ ʫ ʧʨʦʿʝʢʪʫ 
ʢʦʿʠʤʘ ʿʝ ʤʦʛʫ˂ʝ ʠʟʙʿʝ˂ʠ ʠʣʠ ʫʤʘˁʠʪʠ ʥʝʛʘʪʠʚʥʠ ʫʪʠʮʘʿʠ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ, ʠʣʠ ʥʘ ʙʦˀʠ 
ʥʘʯʠʥ ʩʘʛʣʝʜʘʪʠ ʝʢʦʣʦʰʢʝ ʢʦʨʠʩʪʠ. 
ʀʥʚʝʩʪʠʪʦʨ ʤʦʞʝ ʠʟʨʘʟʠʪʠ ʞʝˀʫ ʜʘ ʫʩʚʦʿʠ ʦʚʝ ʠʟʤʿʝʥʝ ʫ ʨʘʥʦʿ ʬʘʟʠ ʧʣʘʥʠʨʘˁʘ ʧʨʦʿʝʢʪʘ 
ʪʘʢʦ ʜʘ ʿʝ ʂʦʥʘʯʥʫ ʉʪʫʜʠʿʫ ʦ ʫʪʠʮʘʿʘ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ ʤʦʛʫ˂ʝ ʙʘʟʠʨʘʪʠ ʥʘ ʨʝʚʠʜʦʚʘʥʦʤ 
ʧʣʘʥʫ, ʦʧʠʩʫʿʫ˂ʠ ʫʤʘˁʝʥʝ ʫʪʠʮʘʿʝ ʠ ʩʢʨʦʤʥʠʿʝ ʧʦʪʨʝʙʝ ʟʘ ʫʧʨʘʚˀʘˁʝʤ ʫʪʠʮʘʿʠʤʘ. 
ʉʣʠʯʥʦ ʪʦʤʝ, ʨʝʣʝʚʘʥʪʥʦ ʤʠʥʠʩʪʘʨʩʪʚʦ ʠʤʘ ʤʦʛʫ˂ʥʦʩʪ ʜʘ ʧʨʝʛʣʝʜʘ ʠ ʢʦʤʝʥʪʘʨʠʰʝ 
ʧʨʦʿʝʢʘʪ, ʠ, ʘʢʦ ʿʝ ʧʦʪʨʝʙʥʦ, ʟʘʭʪʿʝʚʘ ʠʟʤʿʝʥʝ ʜʘ ʙʠ ʩʝ ʠʟʙʿʝʛʣʠ ʠʣʠ ʫʤʘˁʠʣʠ ʥʝʛʘʪʠʚʥʠ 
ʫʪʠʮʘʿʠ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ ʧʨʠʿʝ ʥʝʛʦ ʩʝ ʜʦʥʝʩʫ ʥʝʦʧʦʟʠʚʝ ʧʨʦʿʝʢʪʥʝ ʦʜʣʫʢʝ. 
 
ɿʘʢʦʥʦʤ ʦ ʝʣʝʢʪʨʠʯʥʦʿ ʝʥʝʨʛʠʿʠ (Ăʉʣʫʞʙʝʥʠ ʛʣʘʩʥʠʢ ʈʝʧʫʙʣʠʢʝ ʉʨʧʩʢʝñ, ʙʨ. 8/08, 34/09, 
92/09 ʠ 1/11) ʫʩʧʦʩʪʘʚˀʘʿʫ ʩʝ ʧʨʘʚʠʣʘ ʟʘ ʧʨʦʠʟʚʦʜˁʫ ʠ ʜʠʩʪʨʠʙʫʮʠʿʫ ʝʣʝʢʪʨʠʯʥʝ ʝʥʝʨʛʠʿʝ 
ʥʘ ʧʨʦʩʪʦʨʫ ʈʝʧʫʙʣʠʢʝ ʉʨʧʩʢʝ ʠ ʜʦʤʘ˂ʝ ʪʨʛʦʚʠʥʝ ʫ ʠʤʝ ʈʝʧʫʙʣʠʢʝ ʉʨʧʩʢʝ, ʪʝ ʨʝʛʫʣʠʰʝ 
ʫʩʧʦʩʪʘʚˀʘˁʝ ʠ ʨʘʜ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʩʢʦʛ ʩʠʩʪʝʤʘ. ɿʘʢʦʥ ʨʝʛʫʣʠʰʝ ʦʙʣʘʩʪʠ 
ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʩʢʝ ʧʦʣʠʪʠʢʝ, ʦʙʘʚˀʘˁʝ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʩʢʠʭ ʜʿʝʣʘʪʥʦʩʪʠ ʠ ˁʠʭʦʚʦ 
ʨʝʛʫʣʠʩʘˁʝ, ʠʟʜʘʚʘˁʝ ʜʦʟʚʦʣʘ ʠ ʜʨʫʛʦ. 
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ʋʨʝʜʙʦʤ ʦ ʧʨʦʠʟʚʦʜˁʠ ʠ ʧʦʪʨʦʰˁʠ ʝʥʝʨʛʠʿʝ ʠʟ ʦʙʥʦʚˀʠʚʠʭ ʠʟʚʦʨʘ ʠ ʢʦʛʝʥʝʨʘʮʠʿʝ 
(Ăʉʣʫʞʙʝʥʠ ʛʣʘʩʥʠʢ ʈʝʧʫʙʣʠʢʝ ʉʨʧʩʢʝñ, ʙʨ. 28/11 ʠ 39/11) ʫʪʚʨʹʫʿʫ ʩʝ ʮʠˀʝʚʠ ʠ ʤʿʝʨʝ ʟʘ 
ʧʦʜʩʪʠʮʘˁʝ ʧʨʦʠʟʚʦʜˁʝ ʝʣʝʢʪʨʠʯʥʝ ʝʥʝʨʛʠʿʝ ʠʟ ʦʙʥʦʚˀʠʚʠʭ ʠʟʚʦʨʘ ʝʥʝʨʛʠʿʝ ʠ 
ʢʦʛʝʥʝʨʘʪʠʚʥʠʭ ʧʦʩʪʨʦʿʝˁʘ, ʥʘʯʠʥ ʦʙʝʟʙʿʝʹʝˁʘ ʠ ʢʦʨʠʰʪʝˁʘ ʩʨʝʜʩʪʘʚʘ ʟʘ ʧʦʜʩʪʠʮʘˁʝ, 
ʪʝ ʠʥʜʠʢʘʪʠʚʥʠ ʠ ʦʢʚʠʨʥʠ ʮʠˀʝʚʠ ʫʯʝʰ˂ʘ ʝʥʝʨʛʠʿʝ ʠʟ ʦʙʥʦʚˀʠʚʠʭ ʠʟʚʦʨʘ ʫ ʙʨʫʪʦ 
ʬʠʥʘʣʥʦʿ ʧʦʪʨʦʰˁʠ ʝʥʝʨʛʠʿʝ. ʎʠˀ ʋʨʝʜʙʝ ʿʝ ʜʘ ʩʝ, ʫ ʠʥʪʝʨʝʩʫ ʩʠʛʫʨʥʦʩʪʠ ʩʥʘʙʜʠʿʝʚʘˁʘ, 
ʦʯʫʚʘˁʘ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ ʠ ʩʧʨʝʯʘʚʘˁʘ ʢʣʠʤʘʪʩʢʠʭ ʧʨʦʤʿʝʥʘ, ʧʨʦʤʦʚʠʰʝ ʫʧʦʪʨʝʙʘ 
ʦʙʥʦʚˀʠʚʠʭ ʠʟʚʦʨʘ ʝʥʝʨʛʠʿʝ ʠ ʝʬʠʢʘʩʥʝ ʢʦʛʝʥʝʨʘʮʠʿʝ, ʦʩʠʛʫʨʘ ʢʦʥʩʪʘʪʥʦ ʠ ʨʘʟʫʤʥʦ 
ʧʦʚʝ˂ʘˁʝ ʫʜʿʝʣʘ ʝʥʝʨʛʠʿʝ ʠʟ ʦʙʥʦʚˀʠʚʠʭ ʠʟʚʦʨʘ ʫ ʫʢʫʧʥʦʿ ʧʦʪʨʦʰˁʠ ʝʥʝʨʛʠʿʝ ʫ 
ʈʝʧʫʙʣʠʮʠ ʉʨʧʩʢʦʿ, ʪʝ ʦʤʦʛʫ˂ʠ ʝʢʦʥʦʤʠʯʥʘ ʫʧʦʪʨʝʙʘ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʘ ʠ ʦʜʨʞʠʚʠ 
ʨʘʟʚʦʿ. 
 

1. 2. ʇʦʣʘʟʥʝ ʦʩʥʦʚʝ ʟʘ ʠʟʨʘʜʫ ʩʪʫʜʠʿʝ 

ʈʘʜ ʥʘ ʠʟʨʘʜʠ ʉʪʫʜʠʿʝ ʦ ʧʨʦʮʿʝʥʠ ʫʪʠʮʘʿʘ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ ʦʙʫʭʚʘʪʘ ʩʣʠʿʝʜʝ˂ʝ 
ʟʘʜʘʪʢʝ: 

ü ʩʘʢʫʧˀʘˁʝ ʨʝʣʝʚʘʥʪʥʝ ʜʦʢʫʤʝʥʪʘʮʠʿʝ ʢʦʿʘ ˂ʝ ʧʦʩʣʫʞʠʪʠ ʫ ʠʟʨʘʜʠ ʉʪʫʜʠʿʝ ʦ 
ʧʨʦʮʿʝʥʠ ʫʪʠʮʘʿʘ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ ʠ ʪʦ: ʪʦʧʦʛʨʘʬʩʢʠʭ ʧʦʜʣʦʛʘ, ʪʝʤʘʪʩʢʠʭ 
ʢʘʨʪʠ ʧʦʜʨʫʯʿʘ, ʧʨʝʪʭʦʜʥʦ ʫʨʘʹʝʥʠʭ ʩʪʫʜʠʿʘ ʠ ʘʥʘʣʠʟʘ ʟʘ ʧʨʝʜʤʝʪʥʦ ʧʦʜʨʫʯʿʝ, 
ʩʪʨʘʪʝʰʢʠʭ ʩʪʫʜʠʿʘ ʠ ʧʣʘʥʦʚʘ ʟʘʰʪʠʪʝ ʥʘ ʜʨʞʘʚʥʦʤ ʠ ʝʥʪʠʪʝʪʩʢʦʤ ʥʠʚʦʫ; 

ü ʠʜʝʥʪʠʬʠʢʘʮʠʿʫ ʧʦʩʪʦʿʝ˂ʝʛ ʩʪʘˁʘ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ ʠ ʤʦʛʫ˂ʠʭ ʫʪʠʮʘʿʘ ʥʘ 
ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ; 

ü ʢʚʘʥʪʠʬʠʢʘʮʠʿʫ ʤʦʛʫ˂ʠʭ ʫʪʠʮʘʿʘ ʠ ʧʦʩˀʝʜʠʮʘ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ; 

ü ʢʚʘʣʠʪʘʪʠʚʥʫ ʠ ʢʚʘʥʪʠʪʘʪʠʚʥʫ ʘʥʘʣʠʟʫ ʫʪʠʮʘʿʘ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ; 

ü ʫʯʝʰ˂ʝ ʥʘ ʿʘʚʥʦʿ ʨʘʩʧʨʘʚʠ ʫ ʤʘʪʠʯʥʦʿ ʦʧʰʪʠʥʠ ʫ ʢʦʿʦʿ ʩʝ ʥʘʣʘʟʠ ʧʨʝʜʤʝʪʥʠ 
ʦʙʿʝʢʘʪ ʥʘ ʢʦʿʦʿ ˂ʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥʝ ʩʣʫʞʙʝ, ʦʨʛʘʥʠʟʘʮʠʿʝ ʠ ʧʦʿʝʜʠʥʮʠ ʙʠʪʠ ʫ 
ʤʦʛʫ˂ʥʦʩʪʠ ʜʘ ʠʩʢʘʞʫ ʩʚʦʿʝ ʩʪʘʚʦʚʝ, ʧʨʠʿʝʜʣʦʛʝ ʠ ʧʨʠʤʿʝʜʙʝ, ʘ ʢʦʥʩʫʣʪʘʥʪ ˂ʝ 
ʠʩʪʝ ʫ ʨʝʘʣʥʦʿ ʠ ʨʘʟʫʤʥʦʿ ʤʿʝʨʠ ʫʛʨʘʜʠʪʠ ʫ ʧʨʝʜʤʝʪʥʠ ʜʦʢʫʤʝʥʪ; 

ü ʠʟʨʘʜʫ ʧʣʘʥʘ ʟʘʰʪʠʪʝ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ ʦʜ ʧʦʪʝʥʮʠʿʘʣʥʠʭ ʥʝʛʘʪʠʚʥʠʭ ʫʪʠʮʘʿʘ 
ʪʦʢʦʤ ʠʟʛʨʘʜˁʝ ʠ ʝʢʩʧʣʦʘʪʘʮʠʿʝ; 

ü ʠʟʨʘʜʫ ʧʣʘʥʘ ʤʦʥʠʪʦʨʠʥʛʘ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ ʪʦʢʦʤ ʠʟʛʨʘʜˁʝ; 

ü ʠʟʨʘʜʫ ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʜʦʢʫʤʝʥʪʘʮʠʿʝ ʧʨʝʮʠʟʠʨʘʥʝ ʦʚʠʤ ʧʨʦʿʝʢʪʥʠʤ ʟʘʜʘʪʢʦʤ. 

 

ʀʥʚʝʩʪʠʪʦʨ ʩʝ ʦʙʘʚʝʟʘʦ ʜʘ ˂ʝ ʜʦʩʪʘʚʠʪʠ ʩʚʫ ʥʝʦʧʭʦʜʥʫ ʜʦʢʫʤʝʥʪʘʮʠʿʫ ʢʦʿʘ ʩʝ ʦʜʥʦʩʠ ʥʘ 
ʜʦʢʫʤʝʥʪ ʉʪʫʜʠʿʝ, ʦʜʥʦʩʥʦ ʢʚʘʥʪʠʪʘʪʠʚʥʝ ʨʝʟʫʣʪʘʪʝ ʤʿʝʨʝˁʘ, ʠʩʧʠʪʠʚʘˁʘ, ʥʘʫʯʥʦ 
ʪʝʭʥʠʯʢʦʛ ʜʦʢʘʟʠʚʘˁʘ ʠʪʜ.  

ʇʨʦʿʝʢʪ ʘ.ʜ. ɹʘˁʘ ʃʫʢʘ ʿʝ ʫ ʩʚʦʤ ʨʘʜʫ ʢʦʨʠʩʪʠʦ ʧʦʩʪʦʿʝ˂ʫ ʪʝʭʥʠʯʢʫ ʜʦʢʫʤʝʥʪʘʮʠʿʫ ʫ ʚʝʟʠ 
ʩʘ ʧʨʝʜʤʝʪʥʠʤ ʧʨʦʿʝʢʪʦʤ, ʢʘʦ ʠ ʜʦ ʩʘʜʘ ʠʟʨʘʹʝʥʝ ʉʪʫʜʠʿʝ ʠ ʘʥʘʣʠʟʝ ʫʪʠʮʘʿʘ ʟʘ ʧʦʜʨʫʯʿʝ 
ʥʘ ʢʦʤʝ ʩʝ ʧʨʝʜʤʝʪʥʠ ʦʙʿʝʢʘʪ ʥʘʣʘʟʠ, ʅʘʮʠʦʥʘʣʥʠ ʧʣʘʥ ʘʢʪʠʚʥʦʩʪʠ ʥʘ ʟʘʰʪʠʪʠ ʠ 
ʫʥʘʧʨʝʹʝˁʫ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ (NEAP), ʢʘʦ ʠ ʟʘʢʦʥʝ, ʧʨʦʧʠʩʝ, ʧʨʘʚʠʣʥʠʢʝ ʠ ʫʧʫʪʩʪʚʘ ʢʦʿʘ 
ʨʝʛʫʣʠʰʫ ʘʢʪʠʚʥʦʩʪʠ ʫ ʚʝʟʠ ʧʣʘʥʠʨʘˁʘ ʠ ʧʨʦʿʝʢʪʦʚʘˁʘ ʧʨʝʜʤʝʪʥʦʛ ʦʙʿʝʢʪʘ ʠ ʘʢʪʠʚʥʦʩʪʠ 
ʥʘ ʟʘʰʪʠʪʠ ʠ ʫʥʘʧʨʝʹʝˁʫ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ. 



 

ʉʪʫʜʠʿʘ ʦ ʧʨʦʮʿʝʥʠ ʫʪʠʮʘʿʘ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ ʧʨʦʿʝʢʪʘ ʄʍɽ Ăʍʨʯʘʚʢʘ 1(ʉ-X-2), 2( ʉ-ʍ-1 ), 3(ʉ-X-3) 
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ɼʘʥʘ 5.4.2013. ʦʜʨʞʘʥʘ ʿʝ ʿʘʚʥʝ ʨʘʩʧʨʘʚʘ ʫ ʩʘʣʠ ʎʝʥʪʘʨ ʟʘ ʢʫʣʪʫʨʫ ʠ ʠʥʬʦʨʤʠʩʘˁʝ 
ʦʧʰʪʠʥa ʌʦʯʘ. 
ʅʘʮʨʪ ʧʨʝʜʤʝʪʥʝ ʉʪʫʜʠʿʝ ʩʫ ʧʨʝʟʝʥʪʦʚʘʣʠ ʧʨʝʜʩʪʘʚʥʠʮʠ ʇʨʦʿʝʢʪ ʘ.ʜ. ɹʘˁʘ ʃʫʢʘ, ʘ ʥʘʢʦʥ 
ʪʦʛʘ ʩʫ ʩʝ ʫ ʨʘʩʧʨʘʚʫ ʫʢˀʫʯʠʣʠ ʠ ʦʩʪʘʣʠ ʧʨʠʩʫʪʥʠ. ʈʘʩʧʨʘʚʘ ʿʝ ʟʘʪʚʦʨʝʥʘ ʦʜ ʩʪʨʘʥʝ 
ʧʨʝʜʩʪʘʚʥʠʢʘ ʄʠʥʠʩʪʘʨʩʪʚʘ, ʘ ʟʘʧʠʩʥʠʢ ʿʝ ʚʦʜʠʦ ʧʨʝʜʩʪʘʚʥʠʢ ʠʥʚʝʩʪʠʪʦʨʘ. 
 
ʋ ʩʢʣʘʜʫ ʩʘ ʯʣʘʥʦʤ 70. ʩʪʘʚ 4. ɿʘʢʦʥʘ ʦ ʟʘhʪʠʪʠ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ, ʥʦʩʠʣʘʮ ʧʨʦʿʝʢʪʘ ʿʝ 
ʜʦʩʪʘʚʠʦ ɿʘʧʠʩʥʠʢ ʩʘ ʦʜʨʞʘʥʝ ʿʘʚʥʝ ʨʘʩʧʨʘʚʝ ʫ ʟʘʢʦʥʦʤ ʧʨʦʧʠʩʘʥʦʤ ʨʦʢʫ. 
 
ʋ ʩʢʣʘʜʫ ʩʘ ʯʣʘʥʦʤ 70. ʩʪʘʚ 5. ʟʘʠʥʪʝʨʝʩʦʚʘʥʦʿ ʿʘʚʥʦʩʪʠ ʿʝ ʦʩʪʘʚˀʝʥ ʨʦʢ 30 ʜʘʥʘ ʟʘ 
ʧʦʜʥʦʝhˁʝ ʧʨʠʤʿʝʜʙʠ, ʫ ʧʠʩʘʥʦʿ ʬʦʨʤʠ ʥʦʩʠʦʮʫ ʧʨʦʿʝʢʪʘ ʫ ʚʝʟʠ ʩʘ ʟʘʭʪʿʝʚʦʤ ʠ ʥʘʮʨʪʦʤ 
ʉʪʫʜʠʿʝ. 

ʄʠʥʠʩʪʘʨʩʪʚʦ ʿʝ ʟʘʧʨʠʤʠʣʦ ʩʪʨʫʯʥʦ ʤʠʰˀʝˁʝ ʩˀʝʜʝ˂ʠʭ ʩʫʙʿʝʢʘʪʘ  

1. ʜʘʥʘ 15.3.2013.ʛʦʜʠʥʝ ʉʪʨʫʯʥʦ ʤʠʰˀʝˁʝ ʄʠʥʠʩʪʘʨʩʪʚʘ ʧʦˀʦʧʨʠʚʨʝʜʝ, 

ʰʫʤʘʨʩʪʚʘ ʠ ʚʦʜʦʧʨʠʚʨʝʜʝ, ʙʨʦʿ 12.07-1599/13 

2.  ʜʘʥʘ 20.02.2013. ʛʦʜʠʥʝ ʉʪʨʫʯʥʦ ʤʠʰˀʝˁʝ ʄʠʥʠʩʪʘʨʩʪʚʘ ʟʜʨʘʚˀʘ ʠ ʩʦʮʠʿʘʣʥʝ 

ʟʘʰʪʠʪʝ, ʙʨʦʿ 11/04-012-91/13, 

3. ʜʘʥʘ 21.03.2013. ʛʦʜʠʥʝ ʉʪʨʫʯʥʦ ʤʠʰˀʝˁʝ ʈʝʧʫʙʣʠʯʢʦʛ ʟʘʚʦʜʘ ʟʘ ʟʘʰʪʠʪʫ 

ʢʫʣʪʫʨʥʦ - ʠʩʪʦʨʠʿʩʢʦʛ ʠ ʧʨʠʨʦʜʥʦʛ ʥʘʩˀʝʹʘ, ʙʨʦʿ 07/1.30/625-231-3/13 

4. ʜʘʥʘ 17.05.2013. ʛʦʜʠʥʝ ʄʠʰˀʝˁʝ ʆʧʰʪʠʥʝ ʌʦʯʘ, ʆʜʿʝˀʝˁʝ ʟʘ ʧʨʦʩʪʦʨʥʦ 
ʫʨʝʹʝˁʝ, ʩʪʘʤʙʝʥʦ ʢʦʤʫʥʘʣʝ ʧʦʩʣʦʚʝ, ʙʨʦʿ 06-36-ʩʣ./013 

 
5. ʜʘʥʘ 7.5.2013. ʎʝʥʪʘʨ ʟʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ ʩʘ ʦʨʛʘʥʠʟʘʮʠʿʘʤʘ ʥʝʚʣʘʜʠʥʦʛ ʩʝʢʪʦʨʘ ʠ 
ʧʦʿʝʜʠʥʮʠʤʘ , 

 

ʅʘ ʦʩʥʦʚʫ ʟʘʧʨʠʤˀʝʥʠʭ ʤʠʰˀʝˁʘ ʄʠʥʠʩʪʘʨʩʪʚʦ ʟʘ ʧʨʦʩʪʦʨʥʦ ʫʨʝʹʝˁʝ, ʛʨʘʹʝʚʠʥʘʨʩʪʚʦ 

ʠ ʝʢʦʣʦʛʠʿʫ ʈʝʧʫʙʣʠʢʝ ʉʨʧʩʢʝ ʿʝ 17.06.2013.ʛʦʜ. ʧʦʜ ʙʨʦʿʝʤ 15-04-96-8/13 ʜʦʥʠʿʝʣʦ 

ñʆʮʿʝʥʫ ʦ ʧʨʠʤˀʝʥʠʤ ʧʨʠʤʿʝʜʙʘʤʘ ʟʘʠʥʪʝʨʝʩʦʚʘʥʝ ʿʘʚʥʦʩʪʠ, ʟʘʠʥʪʝʨʝʩʦʚʘʥʠʭ ʦʨʛʘʥʘ ʠ 

ʧʨʝʣʠʤʠʥʘʨʥʦʤ ʩʪʨʫʯʥʦʤ ʩʪʘʚʫ ʥʦʩʠʦʮʘ ʧʨʦʿʝʢʪʘ ʥʘ ʧʨʠʤʿʝʜʙʝò. 

ʋ ʩʢʣʘʜʫ ʩʘ ʆʮʿʝʥʦʤ ʄʠʥʠʩʪʘʨʩʪʚʘ ʠʟʚʨʰʝʥʘ ʿʝ ʜʦʧʫʥʘ ʉʪʫʜʠʿʝ ʦ ʧʨʦʮʿʝʥʠ ʫʪʠʮʘʿʘ ʥʘ 
ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ ʟʘ ʄʍɽ Ăʍʨʯʘʚʢʘ 1(ʉ-X-2), 2( ʉ-ʍ-1 ), 3(ʉ-X-3). ʅʦʩʠʣʘʮ ʧʨʦʿʝʢʪʘ ʿʝ ʫ 
ʩʢʣʘʜʫ ʩʘ ʯʣʘʥʦʤ 71. ɿʘʢʦʥʘ ʦ ʟʘʰʪʠʪʠ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ (ʉʣ.ʛʣ.ʈʉ ʙʨ.71/12) ʜʦʩʪʘʚʠʦ 
ʜʦʧʫˁʝʥʫ ʉʪʫʜʠʿʫ, ʫʢˀʫʯʫʿʫ˂ʠ ʠ ʧʦʩʝʙʥʠ ʜʠʦ ʩʪʫʜʠʿʝ Ăʆʜʛʦʚʦʨ ʥʘ ʦʮʿʝʥʫ ʦ ʧʨʠʤˀʝʥʠʤ 
ʧʨʠʤʿʝʜʙʘʤʘ ʟʘʠʥʪʝʨʝʩʦʚʘʥʝ ʿʘʚʥʦʩʪʠ, ʟʘʠʥʪʝʨʝʩʦʚʘʥʠʭ ʦʨʛʘʥʘ ʠ ʧʨʝʣʠʤʠʥʘʨʥʦʤ 
ʩʪʨʫʯʥʦʤ ʩʪʘʚʫ ʥʦʩʠʦʮʘ ʧʨʦʿʝʢʪʘ ʥʘ ʧʨʠʤʿʝʜʙʝ ʥʘ ʥʘʮʨʪ ʉʪʫʜʠʿʝ ʦ ʧʨʦʮʿʝʥʠ ʫʪʠʮʘʿʘ ʥʘ 
ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ ʧʨʦʿʝʢʪʘ ʄʍɽ Ăʍʨʯʘʚʢʘ 1(ʉ-X-2), 2( ʉ-ʍ-1 ), 3(ʉ-X-3) ò ʫ ʢʦʿʝʤ ʿʝ ʜʘʪ 
ʢʨʘʪʢʠ ʧʨʝʛʣʝʜ ʧʨʠʤˀʝʥʠʭ ʤʠʰˀʝˁʘ ʟʘʠʥʪʝʨʝʩʦʚʘʥʠʭ ʦʨʛʘʥʘ ʩʘ ʦʙʨʘʟʣʦʞʝˁʝʤ ʜʘ ʣʠ ʩʫ 
ʠ ʥʘ ʢʦʿʠ ʥʘʯʠʥ ʧʨʠʤˀʝʥʘ ʤʠʰˀʝˁʘ ʙʠʣʘ ʫʟʝʪʘ ʫ ʦʙʟʠʨ ʧʨʠʣʠʢʦʤ ʠʟʨʘʜʝ ʉʪʫʜʠʿʝ 
ʫʪʠʮʘʿʘ. 



 

ʉʪʫʜʠʿʘ ʦ ʧʨʦʮʿʝʥʠ ʫʪʠʮʘʿʘ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ ʧʨʦʿʝʢʪʘ ʄʍɽ Ăʍʨʯʘʚʢʘ 1(ʉ-X-2), 2( ʉ-ʍ-1 ), 3(ʉ-X-3) 
 ʢʦʥʘʯʥʘ ʩʪʫʜʠʿʘ 
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ʈʿʝʰʝˁʝʤ ʄʠʥʠʩʪʨʘ ʟʘ ʧʨʦʩʪʦʨʥʦ ʫʨʝʹʝˁʝ, ʛʨʘʹʝʚʠʥʘʨʩʪʚʦ ʠ ʝʢʦʣʦʛʠʿʫ ʈʝʧʫʙʣʠʢʝ 
ʉʨʧʩʢʝ, ʙʨʦʿ 15.04-96-7/13 ʦʜ 27.06.2013. ʛʦʜʠʥʝ, ʅʋ ʀʥʩʪʠʪʫʪʫ ʟʘʰʪʠʪʝ, ʝʢʦʣʦʛʠʿʝ ʠ 
ʠʥʬʦʨʤʘʪʠʢʝ ɹʘˁʘ ʃʫʢʘ ʿʝ ʧʦʚʿʝʨʝʥʦ ʜʘ ʠʟʚʨʰʠ ʨʝʚʠʟʠʿʫ ʉʪʫʜʠʿʝ ʫʪʠʮʘʿʘ ʥʘ ʞʠʚʦʪʥʫ 
ʩʨʝʜʠʥʫ ʧʨʦʿʝʢʪʘ ʄʍɽ Ăʍʨʯʘʚʢʘ 1(ʉ-X-2), 2( ʉ-ʍ-1 ), 3(ʉ-X-3)ñ ʥʘ ʨʠʿʝʮʠ ʍʨʯʘʚʢʠ ʆʧʰʪʠʥʘ 
ʌʦʯʘ. 
ʀʥʩʪʠʪʫʪ ʟʘʰʪʠʪʝ, ʝʢʦʣʦʛʠʿʝ ʠ ʠʥʬʦʨʤʘʪʠʢʝ ɹʘˁʘ ʃʫʢʘ, ʿʝ ʚʨʰʠʦ ʨʝʚʠʟʠʿʫ ʉʪʫʜʠʿʝ ʫʪʠʮʘʿʘ 
ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ ʭʠʜʨʦʝʣʝʢʪʨʘʥʝ, ʫ ʩʢʣʘʜʫ ʩʘ ʦʜʨʝʜʙʘʤʘ ɿʘʢʦʥʘ ʦ ʟʘʰʪʠʪʠ ʞʠʚʦʪʥʝ 
ʩʨʝʜʠʥʝ (ʉʣ. ʛʣ. ʈʉ, ʙʨ. 71/12, ʯʣʘʥ 72.) ʠ ʧʨʝʤʘ ʋʧʫʪʩʪʚʫ ʦ ʩʘʜʨʞʘʿʫ ʉʪʫʜʠʿʝ ʫʪʠʮʘʿʘ ʥʘ 
ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ (ʉʣ. ʛʣ. ʈʉ ʙʨ. 118/05). 
ɿʘʢˀʫʯʘʢ ʩʪʨʫʯʥʝ ʨʝʚʠʟʠʿʝ ʿʝ ʜʘ ʿʝ ʜʦʧʫˁʝʥʘ ʉʪʫʜʠʿʝ ʦ ʧʨʦʮʿʝʥʠ ʫʪʠʮʘʿʘ ʥʘ ʞʠʚʦʪʥʫ 
ʩʨʝʜʠʥʫ ʧʨʦʿʝʢʪʘ ʄʍɽ Ăʍʨʯʘʚʢʘ 1(ʉ-X-2), 2( ʉ-ʍ-1 ), 3(ʉ-X-3)ñ ʿʝ ʧʨʠʭʚʘʪˀʠʚʘ ʩʘ ʪʝʭʥʠʯʢʦʛ 
ʘʩʧʝʢʪʘ ʠ ʩʘ ʘʩʧʝʢʪʘ ʟʘʰʪʠʪʝ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ, ʫʟ ʫʚʘʞʘʚʘˁʝ ʧʨʠʤʿʝʜʙʠ ʠ ʥʝʜʦʩʪʘʪʘʢʘ 
ʫʦʯʝʥʠʭ ʇʨʠʣʠʢʦʤ ʨʝʚʠʟʠʿʝ. 

ʋ ʩʢʣʘʜʫ ʩʘ ʀʟʚʿʝʰʪʘʿʝʤ ʦ ʨʝʚʠʟʠʿʠ ʉʪʫʜʠʿʝ ʦ ʧʨʦʮʿʝʥʠ ʫʪʠʮʘʿʘ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ 

ʧʨʦʿʝʢʪʘ ʄʍɽ Ăʍʨʯʘʚʢʘ 1(ʉ-X-2), 2( ʉ-ʍ-1 ), 3(ʉ-X-3)ñ ʀʥʩʪʠʪʫʪʘ ʟʘʰʪʠʪʝ, ʝʢʦʣʦʛʠʿʝ ʠ 

ʠʥʬʦʨʤʘʪʠʢʝ ʠʟʚʨʰʝʥʝ ʩʫ ʜʦʧʫʥʝ ʉʪʫʜʠʿʝ, ʠ ʪʦ: 

 
ʊʘʯʢʘ 2.1.12.: ʆʚʫ ʪʘʯʢʫ ʜʦʧʫʥʠʪʠ ʩʘ ʧʦʜʘʮʠʤʘ ʦ ʧʨʘʰʫʤʠ ʇʝʨʫ˂ʠʮʠ ʢʦʿʘ ʩʝ ʥʘʣʘʟʠ ʫ 
ʰʠʨʝʤ ʧʦʜʨʫʯʿʫ ʧʨʝʜʤʝʪʥʦʛ ʦʙʫʭʚʘʪʘ. 
 
ʊʘʯʢʘ 2.1.12. ʿʝ ʜʦʧʫˁʝʥʘ ʧʦʜʘʮʠʤʘ ʦ ʇʨʘʰʫʤʠ ʇʝʨʫ˂ʠʮʘ.  

 
ʊʘʯʢʘ 2.3.5. ɼʦʧʫʥʠʪʠ ʩʘ ʚʨʩʪʘʤʘ ʦʪʧʘʜʘ ʫ ʪʦʢʫ ʝʢʩʧʣʦʘʪʘʮʠʿʝ ʦʙʿʝʢʪʘ ʧʨʝʤʘ ʇʨʘʚʠʣʥʠʢʫ 
ʦ ʢʘʪʝʛʦʨʠʿʘʤʘ ʦʪʧʘʜʘ ʩʘ ʢʘʪʘʣʦʛʦʤ ʉʣ. ʛʣ. 39/05.   
 
ʊʘʯʢʘ 2.3.5. ʿʝ ʜʦʧʫˁʝʥʘ ʩʘ ʚʨʩʪʘʤʘ ʦʪʧʘʜʘ ʫ ʪʦʢʫ ʝʢʩʧʣʦʘʪʘʮʠʿʝ.  

 
ʊʘʯʢʘ 2.5.1.2.: ʄʿʝʨʝ ʟʘ ʟʘʰʪʠʪʫ ʚʦʜʘ ʜʦʧʫʥʠʪʠ ʩʣʝʜʝ˂ʠʤ: ʆʙʘʚʝʟʘ ʠʥʚʝʩʪʠʪʦʨʘ ʿʝ ʜʘ ʟʘ 
ʧʨʝʜʤʝʪʥʠ ʦʙʿʝʢʘʪ ʧʨʠʙʘʚʠ ʚʦʜʥʫ ʜʦʟʚʦʣʫ ʫ ʩʢʣʘʜʫ ʩʘ ɿʘʢʦʥʦʤ ʦ ʚʦʜʘʤʘ ʉʣ.ʛʣ. ʙʨ.50/06 ʠ 
92/09. 
 
ʊʘʯʢʘ 2.5.1.2. ʿʝ ʜʦʧʫˁʝʥʘ ʤʿʝʨʦʤ ʢʦʿʘ ʦʙʘʚʝʟʫʿʝ ʠʥʚʝʩʪʠʪʦʨʘ ʿʝ ʜʘ ʟʘ ʧʨʝʜʤʝʪʥʠ 
ʦʙʿʝʢʘʪ ʧʨʠʙʘʚʠ ʚʦʜʥʫ ʜʦʟʚʦʣʫ ʫ ʩʢʣʘʜʫ ʩʘ ɿʘʢʦʥʦʤ ʦ ʚʦʜʘʤʘ ʉʣ.ʛʣ. ʙʨ.50/06 ʠ 
92/09. 
 
ʊʘʯʢʘ 2.5.1.3.: ʋ ʦʢʚʠʨʫ ʤʿʝʨʘ ʟʘ ʟʘʰʪʠʪʫ ʟʝʤˀʠʰʪʘ ʜʦʜʘʪʠ ʤʿʝʨʫ ʜʘ ʩʝ ʩʚʠ ʨʘʜʦʚʠ ʤʦʨʘʿʫ 
ʦʜʚʠʿʘʪʠ ʫ ʦʢʚʠʨʫ ʜʠʤʝʥʟʠʿʘ ʛʨʘʜʠʣʠʰʪʘ ʜʝʬʠʥʠʩʘʥʦʛ ʧʨʦʿʝʢʪʥʦʤ ʜʦʢʫʤʝʥʪʘʮʠʿʦʤ ʢʘʢʦ ʙʠ 
ʩʝ ʩʧʨʠʿʝʯʠʣʘ ʜʝʛʨʘʜʘʮʠʿʘ ʦʢʦʣʥʦʛ ʟʝʤˀʠʰʪʘ, ʬʣʦʨʝ ʠ ʬʘʫʥʝ.  
 
ʊʘʯʢʘ 2.5.1.3. ʜʦʧʫˁʝʥʘ ʤʿʝʨʦʤ ʜʘ ʩʝ ʩʚʠ ʨʘʜʦʚʠ ʤʦʨʘʿʫ ʦʜʚʠʿʘʪʠ ʫ ʦʢʚʠʨʫ ʜʠʤʝʥʟʠʿʘ 
ʛʨʘʜʠʣʠʰʪʘ ʜʝʬʠʥʠʩʘʥʦʛ ʧʨʦʿʝʢʪʥʦʤ ʜʦʢʫʤʝʥʪʘʮʠʿʦʤ ʢʘʢʦ ʙʠ ʩʝ ʩʧʨʠʿʝʯʠʣʘ ʜʝʛʨʘʜʘʮʠʿʘ 

ʦʢʦʣʥʦʛ ʟʝʤˀʠʰʪʘ, ʬʣʦʨ ʠ ʬʘʫʥʝ.  
 
ʊʘʯʢʘ 2.5.1.3.: Ăʋʢʦʣʠʢʦ ʜʦʹʝ ʜʦ ʠʟʣʠʿʝʚʘˁʘ ʦʜʤʘʭ ʧʨʠʩʪʫʧʠʪʠ ʩʘʥʘʮʠʿʠ ʟʘʛʘʹʝʥʝ 
ʧʦʚʨʰʠʥʝ;ñ ʆʚʫ ʤʿʝʨʫ ʜʦʧʫʥʠʪʠ ʿʦʰ ʠ ʩʣʠʿʝʜʝ˂ʠʤ: ʆʙʘʚʝʟʥʦ ʫʨʘʜʠʪʠ ɸʢʮʠʦʥʠ ʧʣʘʥ 
ʟʘʰʪʠʪʝ ʫ ʩʣʫʯʘʿʫ ʧʨʦʩʠʧʘˁʘ ʦʧʘʩʥʠʭ ʤʘʪʝʨʠʿʘ, ʫ ʮʠˀʫ ʩʧʨʝʯʘʚʘˁʘ ʟʘʛʘʹʝˁʘ 
ʧʦʚʨʰʠʥʩʢʠʭ ʠ ʧʦʜʟʝʤʥʠʭ ʚʦʜʘ, ʢʘʦ ʠ ʟʝʤˀʠʰʪʘ. 
 
 
 
 



 

ʉʪʫʜʠʿʘ ʦ ʧʨʦʮʿʝʥʠ ʫʪʠʮʘʿʘ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ ʧʨʦʿʝʢʪʘ ʄʍɽ Ăʍʨʯʘʚʢʘ 1(ʉ-X-2), 2( ʉ-ʍ-1 ), 3(ʉ-X-3) 
 ʢʦʥʘʯʥʘ ʩʪʫʜʠʿʘ 

 
 

14 

 
ɸʢʦ ʜʦʹʝ ʜʦ ʧʨʦʩʠʧʘˁʘ ʥʘʬʪʝ ʠ ʫˀʘ, ʤʦʨʘ ʩʝ ʦʜʤʘʭ ʠʟʚʨʰʠʪʠ ʯʠʰ˂ʝˁʝ ʪʦʛ ʧʨʦʩʪʦʨʘ 
ʧʦʩʠʧʘˁʝʤ ʘʧʩʦʨʙʝʥʪʘ (ʝʢʦʧʦʨʘ, ʧʠʿʝʩʢʘ ʠʣʠ ʜʨʫʛʦʛ ʩʨʝʜʩʪʚʘ ʢʦʿʝ ʤʦʞʝ ʜʘ ʫʧʠʿʝ ʦʚʝ 
ʤʘʪʝʨʠʿʝ) ʧʦ ʟʘʛʘʹʝʥʦʤ ʟʝʤˀʠʰʪʫ ʠ ʥʘ ʢʨʘʿʫ ʤʝʭʘʥʠʯʢʠ ʦʜʩʪʨʘʥʠʪʠ ʟʘʛʘʹʝʥʦ ʟʝʤˀʠʰʪʝ.  
ʉʘʢʫʧˀʝʥʦ ʛʦʨʠʚʦ ʠ ʫˀʝ ʩʘ ʧʦʩʫʪʠʤ ʤʘʪʝʨʠʿʘʣʦʤ ʠ ʦʜʩʪʨʘˁʝʥʦ ʟʝʤˀʠʰʪʝ ʫʢʣʦʥʠʪʠ ʠ 
ʜʝʧʦʥʦʚʘʪʠ ʥʘ ʧʦʩʝʙʥʦ ʧʨʝʜʚʠʹʝʥʦ ʚʦʜʦʥʝʧʨʦʧʫʩʥʦ ʤʿʝʩʪʦ ʠʣʠ ʫ ʚʦʜʦʥʝʧʨʦʧʫʩʥʠ 
ʢʦʥʪʝʿʥʝʨ ʧʨʝʜʚʠʹʝʥ ʟʘ ʦʜʣʘʛʘˁʝ ʦʧʘʩʥʦʛ ʦʪʧʘʜʘ. ʅʘʚʝʜʝʥʘ ʚʨʩʪʘ ʦʪʧʘʜʘ ʥʝ ʩʤʠʿʝ ʩʝ 
ʤʠʿʝʰʘʪʠ ʠ ʦʜʣʘʛʘʪʠ ʟʘʿʝʜʥʦ ʩʘ ʢʦʤʫʥʘʣʥʠʤ ʦʪʧʘʜʦʤ, ʚʝ˂ ʦʜʚʦʿʝʥʦ ʫ ʢʦʥʪʝʿʥʝʨ ʧʨʝʜʚʠʹʝʥ 
ʟʘ ʦʚʫ ʚʨʩʪʫ ʦʪʧʘʜʘ. 
 
ʊʘʯʢʘ 25.1.3.ʿʝ ʜʦʧʫˁʝʥʘ ʛʦʨʝ ʥʘʚʝʜʝʥʠʤ ʤʿʝʨʘʤʘ ʫ ʢʦʥʘʯʥʦʿ ʩʪʫʜʠʿʠ 

 
ʊʘʯʢʘ 2.5.1.4.: ʄʿʝʨʝ ʟʘ ʩʧʨʝʯʘʚʘˁʝ ʠ ʩʤʘˁʝˁʝ ʦʪʧʘʜʘ ʜʦʧʫʥʠʪʠ ʩʘ ʩʣʠʿʝʜʝ˂ʠʤ:  
ʆʩʥʦʚʥʠ ʮʠˀ ʢʦʿʠ ʩʝ ʤʦʨʘ ʠʩʧʫʥʠʪʠ ʢʨʦʟ ʧʨʦʮʝʩ ʦʜʚʠʿʘˁʘ ʧʨʦʠʟʚʦʜʥʦʛ ʧʨʦʮʝʩʘ ʿʝ:  
1. ʜʘ ʩʝ ʩʤʘˁʠ ʫʪʠʮʘʿ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ ʠ ʟʜʨʘʚˀʝ ˀʫʜʠ,  
2. ʜʘ ʩʝ ʩʤʘˁʠ ʢʦʣʠʯʠʥʘ ʦʪʧʘʜʘ,  
3. ʜʘ ʩʝ ʦʙʝʟʙʿʝʜʠ ʠ ʧʨʦʤʦʚʠʰʝ ʰʪʦ ʚʝ˂ʠ ʧʨʦʮʝʥʘʪ ʧʦʥʦʚʥʝ ʫʧʦʪʨʝʙʝ, ʨʝʮʠʢʣʘʞʝ 
ʥʘʩʪʘʣʠʭ ʧʨʦʜʫʢʘʪʘ ʢʘʦ ʠ ʙʝʟʙʿʝʜʥʦ ʦʜʣʘʛʘˁʝ ʦʪʧʘʜʘ.  
ʆʩʥʦʚʥʘ ʥʘʯʝʣʘ ʢʦʿʘ ʩʝ ʦʜʥʦʩʝ ʥʘ ʧʨʦʠʟʚʦʜˁʫ ʠ ʧʨʦʜʫʢʮʠʿʫ ʦʪʧʘʜʘ ʩʫ: 

- ʅʘʯʝʣʦ ʧʨʝʚʝʥʮʠʿʝ ʢʦʿʝ ʛʦʚʦʨʠ ʜʘ ʪʨʝʙʘ ʠʟʙʿʝʛʘʚʘʪʠ ʩʪʚʘʨʘˁʝ ʠ ʥʘʩʪʘʿʘˁʝ ʩʘʤʦʛ 
ʦʪʧʘʜʘ ʠʣʠ ʩʤʘˁʠʪʠ ˁʝʛʦʚʫ ʢʦʣʠʯʠʥʫ ʠ ʰʪʝʪʥʦʩʪ; 
- ʅʘʯʝʣʦ ʦʧʨʝʟʥʦʩʪʠ ʢʦʿʝ ʢʘʞʝ ʜʘ ˂ʝ ʩʝ ʟʘ ʩʧʨʝʯʘʚʘˁʝ ʦʧʘʩʥʦʩʪʠ ʠ ʰʪʝʪʝ ʢʦʨʠʩʪʠʪʠ 
ʩʚʝ ʨʘʩʧʦʣʦʞʠʚʝ ʤʿʝʨʝ ʟʘʰʪʠʪʝ ʢʘʦ ʠ ʦʥʝ ʟʘ ʢʦʿʝ ʧʦʥʝʢʘʜ ʠ ʥʝ ʧʦʩʪʦʿʠ ʥʘʫʯʥʘ ʧʦʜʣʦʛʘ; 
- ʅʘʯʝʣʦ ʦʜʛʦʚʦʨʥʦʩʪʠ ʧʨʦʠʟʚʦʹʘʯʘ ʢʦʿʝ ʠʩʪʝ ʦʙʘʚʝʟʫʿʝ ʜʘ ʫ ʧʨʦʮʝʩʫ ʧʨʦʠʟʚʦʜˁʝ 
ʦʜʘʙʠʨʝ ʠ ʢʦʨʠʩʪʠ ʥʘʿʧʨʠʭʚʘʪˀʠʚʠʿʘ ʝʢʦʣʦʰʢʘ ʨʿʝʰʝˁʘ ʠʤʘʿʫ˂ʠ ʫ ʚʠʜʫ ʞʠʚʦʪʥʠ ʮʠʢʣʫʩ 
ʧʨʦʠʟʚʦʜʘ ʢʘʦ ʠ ʢʦʨʠʰʪʝˁʝ ʥʘʿʘʜʝʢʚʘʪʥʠʿʝ ʪʝʭʥʦʣʦʛʠʿʝ; 
- ʅʘʯʝʣʦ ʟʘʛʘʹʠʚʘʯ ʧʣʘ˂ʘ ʢʘʞʝ ʜʘ ʧʨʦʠʟʚʦʹʘʯ ʠʣʠ ʠʤʘʣʘʮ ʦʪʧʘʜʘ ʩʥʦʩʠ ʩʚʝ ʪʨʦʰʢʦʚʝ 
ʧʨʝʚʝʥʮʠʿʝ ʪʨʝʪʤʘʥʘ, ʦʜʣʘʛʘˁʘ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʢʘʦ ʠ ʝʚʝʥʪʫʘʣʥʝ ʪʨʦʰʢʦʚʝ ʩʘʥʘʮʠʿʝ 
ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ ʢʦʿʝ ʦʪʧʘʜ ʤʦʞʝ ʧʨʦʫʟʨʦʢʦʚʘʪʠ. 
ʆʩʥʦʚʥʝ ʤʿʝʨʝ ʢʦʿʠʤʘ ʩʝ ʤʦʞʝ ʩʧʨʠʿʝʯʠʪʠ ʧʨʦʜʫʢʦʚʘˁʝ ʦʪʧʘʜʘ ʪʝ ʦʙʝʟʙʠʿʝʜʠʪʠ 
ʩʤʘˁʝˁʝ ʢʦʣʠʯʠʥʝ ʠ ʰʪʝʪʥʦʛ ʫʪʠʮʘʿʘ ʦʪʧʘʜʘ ʩʫ: 

1. ʂʦʨʠʰ˂ʝˁʝ ʪʝʭʥʦʣʦʰʢʠʭ ʧʦʩʪʨʦʿʝˁʘ ʠ ʧʨʦʮʝʩʘ ʢʦʿʠ ʨʘʮʠʥʘʣʥʦ ʢʦʨʠʩʪʝ ʩʠʨʦʚʠʥʝ ʠ 
ʝʥʝʨʛʠʿʫ ʫʟ ʤʠʥʠʤʘʣʥʫ ʧʨʦʜʫʢʮʠʿʫ ʰʪʝʪʥʠʭ ʦʩʪʘʪʘʢʘ; 

2. ɿʘʜʨʞʘʚʘˁʝ ʩʠʨʦʚʠʥʘ ʠ ʥʘʩʪʘʣʠʭ ʦʩʪʘʪʘʢʘ ʫʥʫʪʘʨ ʪʝʭʥʦʣʦʰʢʦʛ ʧʨʦʮʝʩʘ ʫ ʰʪʦ ʚʝ˂ʝʤ 
ʧʨʦʮʝʥʪʫ; 

3. ʇʨʦʠʟʚʦʜˁʘ ʧʨʦʠʟʚʦʜʘ ʢʦʿʠ ʧʨʦʜʫʢʫʿʫ ʤʠʥʠʤʘʣʥʫ ʢʦʣʠʯʠʥʫ ʦʪʧʘʜʘ ʠ ʥʘʿʤʘˁʝ ʰʪʝʪʥʠʭ 
ʫʪʠʮʘʿʘ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ ʠ ʟʜʨʘʚˀʝ ˀʫʜʠ; 

4. ɿʘʤʿʝʥʘ ʩʠʨʦʚʠʥʘ ʠ ʤʘʪʝʨʠʿʘʣʘ ʢʦʿʠ ʧʨʦʫʟʨʦʢʫʿʫ ʨʠʟʠʢ ʢʘʜʘ ʧʦʩʪʘʥʫ ʦʪʧʘʜ. 
5. ʋ ʩʢʣʘʜʫ ʩʘ ɿʘʢʦʥʦʤ ʦ ʫʧʨʘʚˀʘˁʫ ʦʪʧʘʜʦʤ ʈʉ (ʉʣ. ʛʣ. ʈʉ ʙʨ. 53/02 ʠ 65/08) ʦʙʘʚʝʟʘ 
ʀʥʚʝʩʪʠʪʦʨʘ ʿʝ ʜʘ ʠʤʝʥʫʿʝ ʣʠʮʝ ʢʦʿʝ ˂ʝ ʚʨʰʠʪʠ ʧʦʩʣʦʚʝ ʢʦʦʨʜʠʥʠʩʘˁʘ ʦʪʧʘʜʦʤ-
ʢʦʦʨʜʠʥʘʪʦʨʘ ʟʘ ʧʦʩʣʦʚʝ ʫʧʨʘʚˀʘˁʘ ʦʪʧʘʜʦʤ ʫ ʧʨʝʜʫʟʝ˂ʫ, ʘ ʢʦʿʠ ʿʝ ʜʫʞʘʥ ʫ ʩʢʣʘʜʫ ʩʘ 
ʯʣʘʥʦʤ 27 ɿʘʢʦʥʘ ʦ ʫʧʨʘʚˀʘˁʫ ʦʪʧʘʜʦʤ ʜʘ ʠʟʨʘʜʠ ʇʣʘʥ ʫʧʨʘʚˀʘˁʘ ʦʪʧʘʜʦʤ ʢʦʿʠʤ ˂ʝ 
ʙʠʪʠ ʦʙʫʭʚʘ˂ʝʥ ʩʘʚ ʦʪʧʘʜ ʢʦʿʠ ˂ʝ ʥʘʩʪʘʿʘʪʠ ʪʦʢʦʤ ʠʟʛʨʘʜˁʝ ʠ ʪʦʢʦʤ ʢʦʨʠʰ˂ʝˁʘ 
ʧʨʝʜʤʝʪʥʦʛ ʦʙʿʝʢʪʘ. ʀʟʨʘʜʠʪʠ ʇʣʘʥ ʫʧʨʘʚˀʘˁʘ ʦʪʧʘʜʦʤ ʟʘ ʟʙʨʠˁʘʚʘˁʝ ʢʦʤʫʥʘʣʥʦʛ ʠ 
ʦʩʪʘʣʠʭ ʚʨʩʪʘ ʦʪʧʘʜʘ ʢʦʿʠ ˂ʝ ʥʘʩʪʘʿʘʪʠ ʪʦʢʦʤ ʨʘʜʘ ʧʨʝʜʤʝʪʥʦʛ ʦʙʿʝʢʪʘ. ʆʙʘʚʝʟʘ 
ʠʥʚʝʩʪʠʪʦʨʘ ʿʝ ʜʘ ʇʣʘʥʦʚʝ ʫʧʨʘʚˀʘˁʘ ʢʦʤʫʥʘʣʥʠʤ ʠ ʦʩʪʘʣʠʤ ʚʨʩʪʘʤʘ ʦʪʧʘʜʘ ʟʘ ʬʘʟʫ 
ʠʟʛʨʘʜˁʝ ʠ ʟʘ ʬʘʟʫ ʢʦʨʠʰ˂ʝˁʘ ʤʠʥʠʭʠʜʨʦʝʣʝʢʪʨʘʥʝ, ʠʟʨʘʜʠ ʧʨʠʿʝ ʧʦʯʝʪʢʘ ʠʟʚʦʹʝˁʘ 
ʨʘʜʦʚʘ ʥʘ ʠʟʛʨʘʜˁʠ ʧʨʝʜʤʝʪʥʦʛ ʦʙʿʝʢʪʘ. 

ʇʨʝʤʘ ʯʣʘʥʫ 27 ɿʘʢʦʥʘ ʦ ʫʧʨʘʚˀʘˁʫ ʦʪʧʘʜʦʤ ʢʦʦʨʜʠʥʘʪʦʨ ʟʘ ʦʪʧʘʜ ʿʝ ʜʫʞʘʥ: 
- ʜʘ ʠʟʨʘʜʠ ʥʘʮʨʪ ʇʣʘʥʘ ʟʘ ʫʧʨʘʚˀʘˁʝ ʦʪʧʘʜʦʤ, 
- ʜʘ ʘʞʫʨʠʨʘ ʇʣʘʥ ʟʘ ʫʧʨʘʚˀʘˁʝ ʦʪʧʘʜʦʤ, 
- ʜʘ ʦʨʛʘʥʠʟʫʿʝ ʩʧʨʦʚʦʹʝˁʝ ʇʣʘʥʘ ʟʘ ʫʧʨʘʚˀʘˁʝ ʦʪʧʘʜʦʤ, 
- ʜʘ ʧʨʝʜʣʘʞʝ ʤʿʝʨʝ ʟʘ ʧʦʙʦˀʰʘˁʝ ʧʨʝʚʝʥʮʠʿʝ, ʧʦʥʦʚʥʦʛ ʢʦʨʠʰ˂ʝˁʘ ʠ ʨʝʮʠʢʣʘʞʝ 
ʦʪʧʘʜʘ, 



 

ʉʪʫʜʠʿʘ ʦ ʧʨʦʮʿʝʥʠ ʫʪʠʮʘʿʘ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ ʧʨʦʿʝʢʪʘ ʄʍɽ Ăʍʨʯʘʚʢʘ 1(ʉ-X-2), 2( ʉ-ʍ-1 ), 3(ʉ-X-3) 
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- ʜʘ ʧʨʝʛʣʝʜʘ ʫʩʢʣʘʹʝʥʦʩʪ ʧʨʘʚʥʠʭ ʟʘʭʪʿʝʚʘ ʟʘ ʫʧʨʘʚˀʘˁʝ ʦʪʧʘʜʦʤ ʠ ʠʟʚʿʝʰʪʘʚʘ 
ʦʜʛʦʚʦʨʥʦ ʣʠʮʝ ʦ ʩʪʘˁʫ ʫʩʢʣʘʹʝʥʦʩʪʠ. 

 
ʇʨʝʤʘ ʯʣʘʥʫ 26 ɿʘʢʦʥʘ ʦ ʫʧʨʘʚˀʘˁʫ ʦʪʧʘʜʦʤ ʇʣʘʥ ʫʧʨʘʚˀʘˁʘ ʦʪʧʘʜʦʤ ʪʨʝʙʘ ʜʘ 
ʩʘʜʨʞʠ: 

1. ɼʦʢʫʤʝʥʪʘʮʠʿʫ ʦ ʦʪʧʘʜʫ ʢʦʿʠ ʩʝ ʧʨʦʜʫʢʫʿʝ ʫ ʧʨʝʜʫʟʝ˂ʫ, ʯʠʿʠ ʩʝ ʧʦʚʨʘʪ ʚʨʰʠ ʫ 
ʧʨʝʜʫʟʝ˂ʫ ʠʣʠ ʯʠʿʝ ʦʜʣʘʛʘˁʝ ʦʙʘʚˀʘ ʧʨʝʜʫʟʝ˂ʝ (ʚʨʩʪʘ, ʩʘʩʪʘʚ ʠ ʢʦʣʠʯʠʥʘ 
ʦʪʧʘʜʘ), 

2. ʄʿʝʨʝ ʢʦʿʝ ʩʝ ʧʨʝʜʫʟʠʤʘʿʫ ʨʘʜʠ ʩʧʨʝʯʘʚʘˁʘ ʧʨʦʜʫʢʮʠʿʝ ʦʪʧʘʜʘ, ʧʦʩʝʙʥʦ ʢʘʜʘ 
ʩʝ ʨʘʜʠ ʦ ʦʧʘʩʥʦʤ ʦʪʧʘʜʫ, 

3. ʆʜʚʘʿʘˁʝ ʦʪʧʘʜʘ ʧʦʩʝʙʥʦ ʦʧʘʩʥʦʛ ʦʪʧʘʜʘ ʦʜ ʜʨʫʛʝ ʚʨʩʪʝ ʦʪʧʘʜʘ ʠ ʦʜ ʦʪʧʘʜʘ 
ʢʦʿʠ ˂ʝ ʩʝ ʧʦʥʦʚʦ ʢʦʨʠʩʪʠʪʠ, 

4. ʉʢʣʘʜʠʰʪʝˁʝ ʦʪʧʘʜʘ ʥʘ ʩʘʤʦʿ ʣʦʢʘʮʠʿʠ, ʥʘʯʠʥ ʪʨʝʪʤʘʥʘ ʠ ʦʜʣʘʛʘˁʝ. 
ʇʣʘʥʦʚʠ ʟʘ ʫʧʨʘʚˀʘˁʝ ʦʪʧʘʜʦʤ ʩʝ ʘʞʫʨʠʨʘʿʫ ʩʚʘʢʝ ʪʨʠ ʛʦʜʠʥʝ ʠʣʠ ʥʘʢʦʥ ʧʨʦʤʿʝʥʝ ʫ ʨʘʜʫ 
ʧʦʩʪʨʦʿʝˁʘ. ʂʦʥʪʝʿʥʝʨʠ ʟʘ ʦʜʣʘʛʘˁʝ ʩʚʠʭ ʚʨʩʪʘ ʦʪʧʘʜʘ ʤʦʨʘʿʫ ʙʠʪʠ ʟʘʪʚʦʨʝʥʦʛ ʪʠʧʘ, 
ʚʦʜʦʥʝʧʨʦʧʫʩʥʠ ʠ ʧʦʩʪʘʚˀʝʥʠ ʥʘ ʯʚʨʩʪʦʿ ʧʦʜʣʦʟʠ ʫ ʢʨʫʛʫ ʛʨʘʜʠʣʠʰʪʘ ʪʦʢʦʤ ʠʟʛʨʘʜˁʝ, 
ʦʜʥʦʩʥʦ ʫʥʫʪʘʨ  ʢʨʫʛʘ ʪʦʢʦʤ ʢʦʨʠʰ˂ʝˁʘ ʧʨʝʜʤʝʪʥʦʛ ʦʙʿʝʢʪʘ. ɿʘ ʟʙʨʠˁʘʚʘˁʝ ʩʚʠʭ ʚʨʩʪʘ 
ʦʪʧʘʜʘ ʧʦʩʣʦʜʘʚʘʮ ʿʝ ʦʙʘʚʝʟʘʥ ʜʘ ʩʢʣʦʧʠ ʫʛʦʚʦʨʝ ʦ ʪʨʘʿʥʦʤ ʟʙʨʠˁʘʚʘˁʫ ʦʪʧʘʜʘ ʩʘ 
ʦʚʣʘʰʪʝʥʠʤ ʦʧʝʨʘʪʝʨʠʤʘ. 
 
ʊʘʯʢʘ 2.5.1.4. ʿʝ ʜʦʧʫˁʝʥʘ ʫ ʢʦʥʘʯʥʦʿ ʩʪʫʜʠʿʠ 
 

¶ ʋ ʉʪʫʜʠʿʠ ʫʪʠʮʘʿʘ ʧʨʦʧʠʩʘʪʠ ʤʿʝʨʫ ʜʘ ʩʝ ʠʥʚʝʩʪʠʪʦʨ ʤʦʨʘ ʧʨʠʜʨʞʘʚʘʪʠ ʋʛʦʚʦʨʘ ʦ 
ʢʦʥʮʝʩʠʿʠ. 

¶ ʋ ʤʿʝʨʘʤʘ ʟʘʰʪʠʪʝ ʝʢʦʩʠʩʪʝʤʘ ʧʨʦʧʠʩʘʪʠ ʜʘ ʫʢʦʣʠʢʦ ʩʝ ʜʝʩʠ ʝʚʠʜʝʥʪʥʘ ʰʪʝʪʘ ʟʘ 
ʨʠʙˀʠ ʬʦʥʜ ʠ ʜʨʫʛʝ ʘʢʚʘʪʠʯʥʝ ʦʨʛʘʥʠʟʤʝ, ʠʥʚʝʩʪʠʪʦʨ ʿʝ ʦʙʘʚʝʟʘʥ ʠʟʚʨʰʠʪʠ 
ʥʘʜʦʢʥʘʜʫ ʠ ʫʨʘʜʠʪʠ ʧʨʦʛʨʘʤ ʩʘʥʘʮʠʿʝ ʝʢʦʩʠʩʪʝʤʘ, ʩʭʦʜʥʦ ɿʘʢʦʥʫ ɞ ʨʠʙʘʨʩʪʚʫ ʠ 
ɿʘʢʦʥʫ ɞ ʟʘʰʪʠʪʠ ʧʨʠʨʦʜʝ ʈʝʧʫʙʣʠʢʝ ʉʨʧʩʢʝ. 

¶ ʉ ʦʙʟʠʨʦʤ ʜʘ ʩʝ ʩʧʦʤʠˁʝ ʝʚʝʥʪʫʘʣʥʦ ʧʨʠʤʿʝʥʘ ʤʠʥʠʨʘˁʘ ʟʘ ʧʦʪʨʝʙʝ ʠʟʛʨʘʜˁʝ 
ʧʨʝʜʤʝʪʥʦʛ ʦʙʿʝʢʪʘ ʫ ʉʪʫʜʠʿʠ ʿʝ ʧʦʪʨʝʙʥʦ ʧʨʦʧʠʩʘʪʠ ʤʿʝʨʫ ʜʘ ʩʝ ʫ ʪʦʤ ʩʣʫʯʘʿʫ ʦʚʠ 
ʨʘʜʦʚʠ ʠʟʚʦʜʝ ʫ ʩʢʣʘʜʫ ʩʘ ʇʨʘʚʠʣʥʠʢʦʤ ʦ ʟʘʰʪʠʪʥʠʤ ʤʿʝʨʘʤʘ ʧʨʠ ʨʫʢʦʚʘˁʫ 
ʝʢʩʧʣʦʟʠʚʠʤʘ ʠ ʣʘʛʫʤʘˁʫ (ʤʠʥʠʨʘˁʫ) ʫ ʨʫʜʥʠʮʠʤʘ ʠ ʢʘʤʝʥʦʣʦʤʠʤʘ, ʢʘʦ ʠ ʧʨʠ 
ʜʨʫʛʠʤ ʨʘʜʦʚʠʤʘ (ʉʣʫʞʙʝʥʠ ʣʠʩʪ ʌʅʈɱ, ʙʨ. 98/49) ʠ ʇʨʘʚʠʣʥʠʢʦʤ ʦ ʤʿʝʨʘʤʘ 
ʟʘʰʪʠʪʝ ʧʨʠ ʨʫʢʦʚʘˁʫ ʝʢʩʧʣʦʟʠʚʥʠʤ ʩʨʝʜʩʪʚʠʤʘ ʠ ʤʠʥʠʨʘˁʫ ʫ ʨʫʜʘʨʩʪʚʫ 
(ʉʣʫʞʙʝʥʠ ʣʠʩʪ ʉʌʈɱ, ʙʨ. 09/67). 

 
ʇʨʠʿʝʜʣʦʛ ʤʦʥʠʪʦʨʠʥʛʘ ʢʦʠʿ ʿʝ ʥʘʚʝʜʝʥ ʫ ʉʪʫʜʠʿʠ ʫʪʠʮʘʿʘ ʿʝ ʢʚʘʣʠʪʝʪʥʦ ʫʨʘʹʝʥ, ʘʣʠ ʿʝ ʠʩʪʠ 
ʥʝʦʧʭʦʜʥʦ ʜʦʧʫʥʠʪʠ ʩʘ ʩʣʠʿʝʜʝ˂ʠʤ: 
ʊʘʙʝʣʘ 47:  

¶ ʄʦʥʠʪʦʨʠʥʛ ʢʚʘʣʠʪʝʪʘ ʟʝʤˀʠʰʪʘ, ʦʜʥʦʩʥʦ ʚʨʠʿʝʤʝ ʚʨʰʝˁʘ ʤʦʥʠʪʦʨʠʥʛʘ ʟʝʤˀʠʰʪʘ 
ʜʦʧʫʥʠʪʠ ʜʘ ʩʝ ʠʟʚʨʰʠ ʫ ʩʣʫʯʘʿʫ ʘʢʮʠʜʝʥʪʠʭ ʩʠʪʫʘʮʠʿʘ 
 
ʊʘʙʝʣʘ 47 ʿʝ ʜʦʧʫˁʝʥʘ ʫ ʢʦʥʘʯʥʦʿ ʩʪʫʜʠʿʠ 
 
ʊʘʯʢʘ 3.2.: ʉ ʦʙʟʠʨʦʤ ʜʘ ʩʝ ʫ ʦʢʚʠʨʫ ʦʚʝ ʪʘʯʢʝ ʧʦʥʘʚˀʘ ʪʝʢʩʪ ʠʟ ʧʨʝʪʭʦʜʥʦʛ ʜʠʿʝʣʘ 
ʉʪʫʜʠʿʝ, ʠʟʚʨʰʠʪʠ ʢʦʨʝʢʮʠʿʝ ʠ ʫ ʦʚʦʤ ʜʠʿʝʣʫ ʫ ʩʢʣʘʜʫ ʩʘ ʧʨʠʤʿʝʜʙʘʤʘ ʜʘʪʠʤ ʫ ʧʨʝʪʭʦʜʥʦʤ 
ʜʠʿʝʣʫ ʀʟʚʿʝʰʪʘʿʘ ʦ ʨʝʚʠʟʠʿʠ. 
 
ʊʘʯʢʘ 3.2. ʠʩʧʨʚˀʝʥʘ ʧʨʝʤʘ ʩʚʠʤ ʛʦʨʝ ʥʘʚʝʜʝʥʠʤ ʧʨʠʤʿʝʜʙʘʤʘ 
 
ʉ ʦʙʟʠʨʦʤ ʜʘ ʩʝ ʫ ʦʢʚʠʨʫ ʦʚʝ ʪʘʯʢʝ ʧʦʥʘʚˀʘ ʪʝʢʩʪ ʠʟ ʧʨʝʪʭʦʜʥʦʛ ʜʠʿʝʣʘ ʉʪʫʜʠʿʝ, 
ʠʟʚʨʰʠʪʠ ʢʦʨʝʢʮʠʿʝ ʠ ʫ ʦʚʦʤ ʜʠʿʝʣʫ ʫ ʩʢʣʘʜʫ ʩʘ ʧʨʠʤʿʝʜʙʘʤʘ ʜʘʪʠʤ ʫ ʧʨʝʪʭʦʜʥʦʤ ʜʠʿʝʣʫ 
ʀʟʚʿʝʰʪʘʿʘ ʦ ʨʝʚʠʟʠʿʠ. 
ʊʘʯʢʘ ʅɽʊɽʍʅʀʏʂʀ ʈɽɿʀʄɽ ʿʝ ʠʩʧʨʘʚˀʝʥʘ ʧʨʝʤʘ ʩʚʠʤ ʛʦʨʝ ʥʘʚʝʜʝʥʠʤ 
ʧʨʠʤʿʝʜʙʘʤʘ. 
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1.3. ʇʨʠʣʦʞʝʥʘ ʜʦʢʫʤʝʥʪʘʮʠʿʘ 

- ʉʊʈʋʏʅʆ ʄʀʐɲɽɳɽ ʀ ʋʈɹɸʅʀʉʊʀʏʂʆ ʊɽʍʅʀʏʂʀ ʋʉʃʆɺʀ ɿɸ ʀɿɻʈɸɼɳʋ 
ʄɸʃɽ ʍʀɼʈʆɽʃɽʂʊʈɸʅɽ "ʍʈʏɸɺʂɸ 1" ʅɸ ʈʀɱɽʎʀ ʉʋʊɱɽʉʎʀ, ʆʇʐʊʀʅɸ 
ɻɸʎʂʆ, ʈʉ ï ɹʠʍ, ʘʧʨʠʣ 2012 

- ʉʊʈʋʏʅʆ ʄʀʐɲɽɳɽ ʀ ʋʈɹɸʅʀʉʊʀʏʂʆ ʊɽʍʅʀʏʂʀ ʋʉʃʆɺʀ ɿɸ ʀɿɻʈɸɼɳʋ 
ʄɸʃɽ ʍʀɼʈʆɽʃɽʂʊʈɸʅɽ "ʍʈʏɸɺʂɸ 2" ʅɸ ʈʀɱɽʎʀ ʉʋʊɱɽʉʎʀ, ʆʇʐʊʀʅɸ 
ɻɸʎʂʆ, ʈʉ ï ɹʠʍ, ʘʧʨʠʣ 2012 

- ʉʊʈʋʏʅʆ ʄʀʐɲɽɳɽ ʀ ʋʈɹɸʅʀʉʊʀʏʂʆ ʊɽʍʅʀʏʂʀ ʋʉʃʆɺʀ ɿɸ ʀɿɻʈɸɼɳʋ 
ʄɸʃɽ ʍʀɼʈʆɽʃɽʂʊʈɸʅɽ "ʍʈʏɸɺʂɸ 3" ʅɸ ʈʀɱɽʎʀ ʉʋʊɱɽʉʎʀ, ʆʇʐʊʀʅɸ 
ɻɸʎʂʆ, ʈʉ ï ɹʠʍ, ʘʧʨʠʣ 2012 

- ʀɼɽɱʅʀ ʇʈʆɱɽʂɸʊ ʄʍɽ Ăʍʈʏɸɺʂɸ 1ñ,ʠʟʨʘʹʝʥ ʦʜ ʩʪʨʘʥʝ Conel-Company 
ʜ.ʦ.ʦ.,ʊʫʟʣʘ ɹʠʍ, ʘʧʨʠʣ 2008 

- ʀɼɽɱʅʀ ʇʈʆɱɽʂɸʊ ʄʍɽ Ăʍʈʏɸɺʂɸ 2ñ,ʠʟʨʘʹʝʥ ʦʜ ʩʪʨʘʥʝ Conel-Company 
ʜ.ʦ.ʦ.,ʊʫʟʣʘ ɹʠʍ, ʘʧʨʠʣ 2008 

- ʀɼɽɱʅʀ ʇʈʆɱɽʂɸʊ ʄʍɽ Ăʍʈʏɸɺʂɸ 3ñ,ʠʟʨʘʹʝʥ ʦʜ ʩʪʨʘʥʝ Conel-Company 
ʜ.ʦ.ʦ.,ʊʫʟʣʘ ɹʠʍ, ʘʧʨʠʣ 2008 
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2.ʊɽʍʅʀʏʂʀ ɼʀʆ 

2.1 ʆʧʠʩ ʣʦʢʘʮʠʿʝ ʠ ʧʦʜʨʫʯʿʘ ʤʦʛʫʝ˂ʛ ʫʪʠʮʘʿʘ ʧʨʦʿʝʢʪʘ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ 

ʃʦʢʘʮʠʿʝ ʢʦʿʝ ʩʫ ʧʨʝʜʤʝʪ ʠʟʨʘʜʝ ʩʠʩʪʝʤʘ ʄʍɽ "ʍʨʯʘʚʢʘ 1 (ʉ-ʍ-2)", "ʍʨʯʘʚʢʘ 2 (ʉ-ʍ-1)" ʠ 
"ʍʨʯʘʚʢʘ 2 (ʉ-ʍ-1)", ʥʘ ʨʠʿʝʮʠ ʍʨʯʘʚʢʠ, ʩʫ ʦʜʘʙʨʘʥʝ ʥʘ ʙʘʟʠ ʤʘʢʩʠʤʘʣʥʝ ʟʘʰʪʠʪʝ 
ʠʩʢʦʥʩʢʠʭ ʧʨʠʨʦʜʥʠʭ ʚʨʠʿʝʜʥʦʩʪʠ ʦʚʦʛ ʧʦʨʫʯʿʘ. ʅʘʠʤʝ, ʩʚʠ ʝʣʝʤʝʥʪʠ ʦʚʦʛ ʩʠʩʪʝʤʘ 
(ʚʦʜʦʟʘʭʚʘʪ, ʮʿʝʚʦʚʦʜ ʠ ʤʘʰʠʥʩʢʘ ʢʫ˂ʘ), ʩʫ ʧʦʟʠʮʠʥʠʨʘʥʠ ʥʘ ʣʦʢʘʮʠʿʘʤʘ ʥʘ ʢʦʿʠʤʘ ʩʫ ʫ 
ʧʨʦʰʣʦʩʪʠ ʚʨʰʝʥʝ ʘʥʪʨʦʧʦʛʝʥʝ ʠʥʪʝʨʚʝʥʮʠʿʝ (ʧʫʪ, ʩʪʘʨʘ ʪʨʘʩʘ ʥʝʢʘʜʘʰˁʝ ʘʫʩʪʨʦʫʛʘʨʩʢʝ 
ʧʨʫʛʝ, ʠ ʜʨ.), ʯʠʤʝ ʩʫ ʫ ʧʦʪʧʫʥʦʩʪʠ ʠʟʙʿʝʛʥʫʪʝ ʥʦʚʝ ʠʥʪʝʨʚʝʥʮʠʿʝ ʥʘ ʦʚʦʤ ʧʨʦʩʪʦʨʫ, 
ʩʧʨʝʯʘʚʘʿʫ˂ʠ ʪʠʤʝ ʜʝʛʨʘʜʘʮʠʿʫ ʠʣʠ ʫʥʠʰʪʘʚʘˁʝ ʧʦʩʪʦʿʝ˂ʠʭ ʧʨʠʨʦʜʥʠʭ ʚʨʠʿʝʜʥʦʩʪʠ ʠ 
ʝʢʦʩʠʩʪʝʤʘ. ʅʘʧʨʦʪʠʚ, ʠʟʛʨʘʜˁʦʤ ʦʚʦʛ ʩʠʩʪʝʤʘ, ʢʦʿʠ ʥʘʢʦʥ ʠʟʛʨʘʜˁʝ ʛʦʪʦʚʦ ʜʘ ʠ ʥʝ˂ʝ 
ʙʠʪʠ ʚʠʜˀʠʚ ʫ ʧʨʦʩʪʦʨʫ (ʦʩʠʤ ʤʘʰʠʥʩʢʝ ʢʫ˂ʝ), ʦʩʠʛʫʨʘ˂ʝ ʩʝ ʧʨʦʭʦʜʥʦʩʪ ʧʦʩʪʦʿʝ˂ʝʛ ʧʫʪʘ, 
ʟʘʪʠʤ ʧʨʦʭʦʜʥʦʩʪ ʪʨʘʩʝ ʥʝʢʘʜʘʰˁʝ ʧʨʫʛʝ, ʰʪʦ ʜʠʨʝʢʪʥʦ ʦʩʠʛʫʨʘʚʘ ʧʦʚʝ˂ʘˁʝ ʟʘʰʪʠʪʝ 
ʦʚʦʛ ʧʦʜʨʫʯʿʘ (ʟʘʰʪʠʪʘ ʦʜ ʧʦʞʘʨʘ, ʰʫʤʦʢʨʘʹʝ, ʢʨʠʚʦʣʦʚʘ, ʠ ʜʨ.). ʊʘʢʦʹʝ, ʠʟʛʨʘʜˁʦʤ ʦʚʦʛ 
ʩʠʩʪʝʤʘ, ʦʩʠʛʫʨʘʚʘ ʩʝ ʣʘʢʘ ʜʦʩʪʫʧʥʦʩʪ ʜʦ ʜʨʘʛʦʮʿʝʥʠʭ ʢʦʣʠʯʠʥʘ ʚʦʜʝ ʫ ʩʫʰʥʦʤ ʧʝʨʠʦʜʫ 
ʟʘ ʝʚʝʥʪʫʘʣʥʦ ʛʘʰʝˁʝ ʧʦʞʘʨʘ, ʠ ʪʦ ʢʨʦʟ ʟʘʭʚʘʪʘˁʝ ʚʦʜʝ ʠʟ ʚʦʜʦʟʭʚʘʪʘ, ʢʘʦ ʠ ʫʟʠʤʘˁʝʤ 
ʚʦʜʝ ʩʘ ʭʠʜʨʘʥʘʪʘ ʢʦʿʠ ʩʫ ʧʣʘʥʠʨʘʥʠ ʥʘ ʮʿʝʣʦʢʫʥʦʿ ʪʨʘʩʠ ʮʿʝʚʦʚʦʜʘ. ʅʘʠʤʝ, ʧʦʞʘʨʠ ʥʘ 
ʦʚʦʤ ʧʨʦʩʪʦʨʫ ʤʦʛʫ ʜʘ ʥʘʥʝʩʫ ʥʝʩʘʛʣʝʜʠʚʝ ʰʪʝʪʝ ʥʘ ʧʦʩʪʦʿʝ˂ʝ ʝʢʦʩʠʩʪʝʤʝ. 
 
ʄɸʃɸ ʍʀɼʈʆɽʃɽʂʊʈɸʅɸ "ʍʈʏɸɺʂɸ 1 (ʉ-ʍ-2)" 
 
ʃʦʢʘʣʠʪʝʪ ʤʘʣʝ ʭʠʜʨʦʝʣʝʢʪʨʘʥʝ "ʍʨʯʘʚʢʘ 1 (ʉ-ʍ-2)" ʩʝ ʥʘʣʘʟʠ ʫ ʜʦʣʠʥʠ ʨʠʿʝʢʝ ʍʨʯʘʚʢʝ ʥʘ 
ʧʦʜʨʫʯʿʫ ʥʘʩʝˀʝʥʦʛ ʤʿʝʩʪʘ ʊʿʝʥʪʠʰʪʝ (ʢʘʪʘʩʪʘʨʩʢʘ ʦʧʰʪʠʥʘ ʊʿʝʥʪʠʰʪʝ) ʫ ʦʧʰʪʠʥʠ ʌʦʯʘ. 
ɻʦʨˁʠ ʪʦʢ ʨʠʿʝʢʝ ʍʨʯʘʚʢʝ ʩʝ ʥʘʣʘʟʠ ʫ ʩʿʝʚʝʨʦʟʘʧʘʜʥʦʤ ʜʠʿʝʣʫ ʅʘʮʠʦʥʘʣʥʦʛ ʧʘʨʢʘ 
ʉʫʪʿʝʩʢʘ. ʎʿʝʣʦʢʫʧʘʥ ʩʠʩʪʝʤ ʦʚʝ ʄʍɽ (ʚʦʜʦʟʘʭʚʘʪ, ʮʿʝʚʦʚʦʜ ʠ ʤʘʰʠʥʩʢʘ ʢʫ˂ʘ) ʩʫ 
ʣʦʮʠʨʘʥʠ ʫ ʜʦʣʠʥʠ ʨʠʿʝʢʝ ʍʨʯʘʚʢʝ. ʊʘʯʥʠʿʝ, ʚʦʜʦʟʘʭʚʘʪ ʄʍɽ ʩʝ ʥʘʣʘʟʠ ʥʘ ʫʰ˂ʫ ɼʫʙʦʢʦʛ 
ʧʦʪʦʢʘ ʫ ʍʨʯʘʚʢʫ, ʛʜʿʝ ʿʝ ʧʨʝʜʚʠʹʝʥʦ ʜʘ ʩʝ ʟʘʭʚʘʪʘˁʝ ʚʦʜʝ ʚʨʰʠ ʩʘ ʜʥʘ ʨʠʿʝʢʝ ʪʘʢʦʟʚʘʥʠʤ 
"ʊʠʨʦʣʩʢʠʤ" (ʧʣʘʥʠʥʩʢʠʤ) ʟʘʭʚʘʪʦʤ, ʙʝʟ ʚʝʣʠʢʝ ʙʨʘʥʝ ʠ ʙʝʟ ʘʢʫʤʫʣʘʮʠʿʝ ʚʦʜʝ.  
ʅʘ ʧʨʝʛʨʘʜʥʦʤ ʤʿʝʩʪʫ ʦʚʦʛ ʚʦʜʦʟʘʭʚʘʪʘ, ʧʨʝʜʚʠʹʝʥʘ ʿʝ ʠʟʛʨʘʜˁʘ ʠʩʧʫʩʪʘ ʢʦʿʠ ʦʩʠʛʫʨʘʚʘ 
ʪʨʘʿʘʥ ʙʠʦʣʦʰʢʠ ʤʠʥʠʤʫʤ, ʢʘʦ ʠ ʨʠʙˀʘ ʩʪʘʟʘ ʟʘ ʤʠʛʨʘʮʠʿʫ ʨʠʙʘ. ɺʘʞʥʦ ʿʝ ʠʩʪʘ˂ʠ ʜʘ 
ʧʨʦʿʝʢʪʦʚʘʥʠ ʪʠʧ ʪʫʨʙʠʥʝ ʫ ʦʚʦʤ ʩʠʩʪʝʤʫ, ʥʝ ʤʦʞʝ ʜʘ ʨʘʜʠ ʥʘ ʤʘʣʠʤ ʚʦʜʘʤʘ, ʰʪʦ 
ʟʘʩʠʛʫʨʥʦ ʠ ʫ ʪʝʭʥʠʯʢʦʤ ʧʦʛʣʝʜʫ ʛʘʨʘʥʪʫʿʝ ʦʜʨʞʠʚʦʩʪ ʙʠʦʣʦʰʢʦʛ ʤʠʥʠʤʫʤʘ. 
ʎʿʝʚʦʚʦʜ ʠʟ ʧʦʤʝʥʫʪʦʛ ʚʦʜʦʟʘʭʚʘʪʘ ʜʦ ʤʘʰʠʥʩʢʝ ʢʫ˂ʝ ʩʠʩʪʝʤʘ ʄʍɽ "ʍʨʯʘʚʢʘ 1 (ʉ-ʍ-2)", 
ʩʝ ʫ ʜʫʞʠʥʠ ʦʜ ʦʢʦ 2165 m ʫʢʦʧʘʚʘ ʫ ʧʦʩʪʦʿʝ˂ʠ ʪʚʨʜʠ ʧʫʪ, ʰʪʦ ʫ ʧʦʪʧʫʥʦʩʪʠ ʠʩʢˀʫʯʫʿʝ 
ʤʦʛʫ˂ʥʦʩʪ ʜʝʛʨʘʜʘʮʠʿʝ ʦʢʦʣʥʠʭ ʧʨʠʨʦʜʥʠʭ ʚʨʠʿʝʜʥʦʩʪʠ (ʚʦʜʦʪʦʢ ʍʨʯʘʚʢʝ, ʚʝʛʝʪʘʮʠʿʘ ʠ 
ʜʨ.). ʅʘʢʦʥ ʫʢʦʧʘʚʘˁʘ ʮʿʝʚʦʚʦʜʘ, ʠʩʪʠ ʥʝ˂ʝ ʙʠʪʠ ʚʠʜˀʠʚ ʫ ʧʨʦʩʪʦʨʫ, ʯʠʤʝ ʿʝ ʠʩʢˀʫʯʝʥʘ ʠ 
ʤʦʛʫ˂ʥʦʩʪ ʜʝʛʨʘʜʘʮʠʿʝ ʧʝʿʟʘʞʥʠʭ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʚʦʛ ʧʦʜʨʫʯʿʘ. ʅʘʢʥʘʜʥʠʤ ʦʜʨʞʘʚʘˁʝʤ 
ʦʚʦʛ ʩʠʩʪʝʤʘ, ʦʩʠʛʫʨʚʘ ʩʝ ʩʪʘʣʥʘ ʧʨʦʭʦʜʥʦʩʪ ʦʚʦʛ ʧʫʪʘ, ʢʦʿʠ ʿʝ ʩʘʜʘ ʫʛʣʘʚʥʦʤ ʥʝʧʨʦʭʦʜʘʥ, 
ʯʠʤʝ ʩʝ ʦʩʠʛʫʨʘʚʘ ʠ ʧʦʚʝ˂ʘʥ ʩʪʝʧʝʥ ʟʘʰʪʠʪʝ ʦʚʦʛ ʧʨʦʩʪʦʨʘ (ʥʧʨ. ʧʦʞʘʨ, ʟʘʰʪʠʪʘ ʰʫʤʘ, 
ʟʘʰʪʠʪʘ ʜʠʚˀʘʯʠ, ʠ ʜʨ.) 
ʄʘʰʠʥʩʢʘ ʢʫ˂ʘ ʤʘʣʝ ʭʠʜʨʦʝʣʝʢʪʨʘʥʝ "ʍʨʯʘʚʢʘ 1 (ʉ-ʍ-2)"ʩʝ ʥʘʣʘʟʠ ʦʢʦ 120 m ʥʠʟʚʦʜʥʦ ʦʜ 
ʫʰ˂ʘ ʧʦʪʦʢʘ ʂʦʪʘʯ ʫ ʍʨʯʘʚʢʫ. ʀʩʪʘ ʩʝ ʥʘʣʘʟʠ ʥʘ ʧʣʘʪʦʫ ʢʦʿʠ ʿʝ ʥʘʩʪʘʦ ʤʝʘʥʜʨʠʨʘˁʝʤ 
ʨʠʿʝʢʝ ʍʨʯʘʚʢʝ, ʠ ʥʘ ʢʦʿʝʤ ʥʝʤʘ ʧʦʩʪʦʿʝ˂ʝ ʚʝʛʝʪʘʮʠʿʝ. ʆʙʟʠʨʦʤ ʜʘ ʿʝ ʦʚʘʿ ʦʙʿʝʢʘʪ ʤʘʣʠʭ 
ʜʠʤʝʥʟʠʿʘ, ʠʩʪʠ ʥʝ˂ʝ ʠʤʘʪʠ ʟʥʘʯʘʿʥʠʿʠ ʫʪʠʮʘʿ ʥʘ ʧ ʝʿʟʘʞʥʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʦʚʦʛ 
ʣʦʢʘʣʠʪʝʪʘ. 
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ʉʣʠʢʘ ʙʨ. 1, ʇʦʣʦʞʘʿ ʩʠʩʪʝʤʘ ʄʍɽ "ʍʨʯʘʚʢʘ 1" ʫ ʧʨʦʩʪʦʨʫ 

 
 
ʐʠʨʠ ʣʦʢʘʣʠʪʝʪ ʄʍɽ "ʍʨʯʘʚʢʘ 1 (ʉ-ʍ-2)" ʥʦʩʠ ʥʘʟʠʚ "ɱʘʩʠʢʝ" ʠ ʣʝʞʠ ʠʟʤʝʹʫ ʧʣʘʥʠʥʩʢʦʛ 
ʚʨʭʘ ɱʘʚʦʨʘʢ (1709 m ʥʘʜʤʦʨʩʢʝ ʚʠʩʠʥʝ) ʥʘ ɿʝʣʝʥʛʦʨʠ ʠ ʨʠʿʝʢʝ ʍʨʯʘʚʢʝ.  
ʇʦ ʧʦʜʘʮʠʤʘ ʠʟ ʧʨʦʿʝʢʪʘ CORINE LAND COVER 2006 ʰʠʨʠ ʣʦʢʘʣʠʪʝʪ ʦʚʝ ʄʍɽ 
ʧʨʝʜʩʪʘʚˀʘ ʚʝ˂ʠʥʦʤ ʰʫʤʩʢʦ ʟʝʤˀʠʰʪʝ (ʣʠʰ˂ʘʨʩʢʝ ʰʫʤʝ, ʤʿʝʰʦʚʠʪʝ ʰʫʤʝ ʠ ʩʫʢʮʝʩʠʿʘ 
ʰʫʤʩʢʝ ʚʝʛʝʪʘʮʠʿʝ - ʰʠʢʘʨʝ ʠ ʰʠʙˀʘʮʠ).  
 
 



 

ʉʪʫʜʠʿʘ ʦ ʧʨʦʮʿʝʥʠ ʫʪʠʮʘʿʘ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ ʧʨʦʿʝʢʪʘ ʄʍɽ Ăʍʨʯʘʚʢʘ 1(ʉ-X-2), 2( ʉ-ʍ-1 ), 3(ʉ-X-3) 
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ʉʣʠʢʘ ʙʨ. 2 ʃʦʢʘʣʠʪʝʪ (ʚʦʜʦʟʘʭʚʘʪ ʠ ʩʪʨʦʿʘʨʘ) ʄʍɽ "ʍʨʯʘʚʢʘ 1 (ʉ-ʍ-2)"; ʠʟʚʦʨ: GOOGLE 

EARTH, 2006. ʛʦʜʠʥʘ 

 
ʄɸʃɸ ʍʀɼʈʆɽʃɽʂʊʈɸʅɸ "ʍʈʏɸɺʂɸ 2 (ʉ-ʍ-1)" 
 
ɻʝʥʝʨʘʣʥʦ, ʣʦʢʘʣʠʪʝʪ ʤʘʣʝ ʭʠʜʨʦʝʣʝʢʪʨʘʥʝ "ʍʨʯʘʚʢʘ 2 (ʉ-ʍ-1)" ʩʝ ʥʘʣʘʟʠ ʫ ʜʦʣʠʥʠ ʨʠʿʝʢʝ 
ʍʨʯʘʚʢʝ ʥʘ ʧʦʜʨʫʯʿʫ ʥʘʩʝˀʝʥʦʛ ʤʿʝʩʪʘ ʊʿʝʥʪʠʰʪʝ (ʢʘʪʘʩʪʘʨʩʢʘ ʦʧʰʪʠʥʘ ʊʿʝʥʪʠʰʪʝ) ʫ 
ʦʧʰʪʠʥʠ ʌʦʯʘ.  
ʉʨʝʜˁʠ ʠ ʜʦˁʠ ʪʦʢ ʨʠʿʝʢʝ ʍʨʯʘʚʢʝ ʩʝ ʠʥʘʯʝ ʥʘʣʘʟʠ ʫ ʩʿʝʚʝʨʥʦʤ ʜʠʿʝʣʫ ʅʘʮʠʦʥʘʣʥʦʛ 
ʧʘʨʢʘ ʉʫʪʿʝʩʢʘ.  
ɺʦʜʦʟʘʭʚʘʪ ʄʍɽ "ʍʨʯʘʚʢʘ 2 (ʉ-ʍ-1)" ʩʝ ʥʘʣʘʟʠ ʥʘ ʦʢʦ 240 m ʥʠʟʚʦʜʥʦ ʦʜ ʫʰ˂ʘ ʧʦʪʦʢʘ 
ʂʦʪʘʯ ʫ ʍʨʯʘʚʢʫ (ʩʨʝʜˁʠ ʜʠʦ ʪʦʢʘ), ʛʜʿʝ ʿʝ ʧʨʝʜʚʠʹʝʥʦ ʜʘ ʩʝ ʟʘʭʚʘʪʘˁʝ ʚʦʜʝ ʚʨʰʠ ʩʘ ʜʥʘ 
ʨʠʿʝʢʝ ʪʘʢʦʟʚʘʥʠʤ "ʊʠʨʦʣʩʢʠʤ" (ʧʣʘʥʠʥʩʢʠʤ) ʟʘʭʚʘʪʦʤ, ʙʝʟ ʚʝʣʠʢʝ ʙʨʘʥʝ ʠ ʙʝʟ 
ʘʢʫʤʫʣʘʮʠʿʝ ʚʦʜʝ. ʅʘ ʧʨʝʛʨʘʜʥʦʤ ʤʿʝʩʪʫ ʦʚʦʛ ʚʦʜʦʟʘʭʚʘʪʘ, ʧʨʝʜʚʠʹʝʥʘ ʿʝ ʠʟʛʨʘʜˁʘ 
ʠʩʧʫʩʪʘ ʢʦʿʠ ʦʩʠʛʫʨʘʚʘ ʪʨʘʿʘʥ ʙʠʦʣʦʰʢʠ ʤʠʥʠʤʫʤ, ʢʘʦ ʠ ʨʠʙˀʘ ʩʪʘʟʘ ʟʘ ʤʠʛʨʘʮʠʿʫ ʨʠʙʘ. 
ɺʘʞʥʦ ʿʝ ʠʩʪʘ˂ʠ ʜʘ ʧʨʦʿʝʢʪʦʚʘʥʠ ʪʠʧ ʪʫʨʙʠʥʝ ʫ ʦʚʦʤ ʩʠʩʪʝʤʫ, ʥʝ ʤʦʞʝ ʜʘ ʨʘʜʠ ʥʘ ʤʘʣʠʤ 
ʚʦʜʘʤʘ, ʰʪʦ ʟʘʩʠʛʫʨʥʦ ʠ ʫ ʪʝʭʥʠʯʢʦʤ ʧʦʛʣʝʜʫ ʛʘʨʘʥʪʫʿʝ ʦʜʨʞʠʚʦʩʪ ʙʠʦʣʦʰʢʦʛ ʤʠʥʠʤʫʤʘ. 
ʎʿʝʚʦʚʦʜ ʠʟ ʧʦʤʝʥʫʪʦʛ ʚʦʜʦʟʘʭʚʘʪʘ ʜʦ ʤʘʰʠʥʩʢʝ ʢʫ˂ʝ ʩʠʩʪʝʤʘ ʄʍɽ "ʍʨʯʘʚʢʘ 2 (ʉ-ʍ-1)", 
ʩʝ ʫ ʜʫʞʠʥʠ ʦʜ ʦʢʦ 5020 m ʫʢʦʧʘʚʘ ʤʘˁʠʤ ʜʠʿʝʣʦʤ ʫ ʧʦʩʪʦʿʝ˂ʠ ʪʚʨʜʠ ʧʫʪ, ʘ ʟʘʪʠʤ ʚʝ˂ʠʤ 
ʜʠʿʝʣʦʤ ʫ ʪʨʘʩʫ ʧʦʩʪʦʿʝ˂ʝ ʥʝʢʘʜʘʰˁʝ ʘʫʩʪʨʦʫʛʘʨʩʢʝ ʧʨʫʛʝ ʰʪʦ ʫ ʧʦʪʧʫʥʦʩʪʠ ʠʩʢˀʫʯʫʿʝ 
ʤʦʛʫ˂ʥʦʩʪ ʜʝʛʨʘʜʘʮʠʿʝ ʦʢʦʣʥʠʭ ʧʨʠʨʦʜʥʠʭ ʚʨʠʿʝʜʥʦʩʪʠ (ʚʦʜʦʪʦʢ ʍʨʯʘʚʢʝ, ʚʝʛʝʪʘʮʠʿʘ, ʠ 
ʜʨ.), ʿʝʨ ʿʝ ʨʠʿʝʯ ʦ ʧʨʦʩʪʦʨʫ ʥʘ ʢʦʿʝʤ ʿʝ ʚʝ˂ ʚʨʰʝʥʘ ʘʥʪʨʦʧʦʛʝʥʘ ʠʥʪʝʨʚʝʥʮʠʿʘ. ʇʦʩʝʙʥʦ ʩʝ 
ʠʩʪʠʯʝ ʜʘ ʦʚʘʿ ʮʿʝʚʦʚʦʜ ʥʝ ʫʣʘʟʠ ʫ ʢʘˁʦʥ ʨʠʿʝʢʝ ʍʨʯʘʚʢʝ, ʚʝ˂ ʠʩʪʠ ʦʙʠʣʘʟʠ ʿʫʞʥʦ, 
ʧʦʤʝʥʫʪʦʤ ʪʨʘʩʦʤ ʥʝʢʘʜʘʰˁʝ ʧʨʫʛʝ. ʅʘʚʝʜʝʥʦʤ ʧʦʟʠʮʠʿʦʤ ʪʨʘʩʝ ʫ ʧʦʪʧʫʥʦʩʪʠ ʩʝ 
ʠʩʢˀʫʯʫʿʝ ʤʦʛʫ˂ʥʦʩʪ ʜʝʛʨʘʜʘʮʠʿʝ ʢʘˁʦʥʘ ʨʠʿʝʢʝ ʍʨʯʘʚʢʝ. 
ʅʘʢʦʥ ʫʢʦʧʘʚʘˁʘ ʮʿʝʚʦʚʦʜʘ, ʠʩʪʠ ʥʝ˂ʝ ʙʠʪʠ ʚʠʜˀʠʚ ʫ ʧʨʦʩʪʦʨʫ, ʯʠʤʝ ʿʝ ʠʩʢˀʫʯʝʥʘ ʠ 
ʤʦʛʫ˂ʥʦʩʪ ʜʝʛʨʘʜʘʮʠʿʝ ʧʝʿʟʘʞʥʠʭ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʚʦʛ ʧʦʜʨʫʯʿʘ. ʅʘʢʥʘʜʥʠʤ ʦʜʨʞʘʚʘˁʝʤ 
ʦʚʦʛ ʩʠʩʪʝʤʘ, ʦʩʠʛʫʨʘʚʘ ʩʝ ʩʪʘʣʥʘ ʧʨʦʭʦʜʥʦʩʪ ʦʚʦʛ ʧʫʪʘ, ʢʦʿʠ ʿʝ ʩʘʜʘ ʫʛʣʘʚʥʦʤ 
ʥʝʧʨʦʭʦʜʘʥ, ʯʠʤʝ ʩʝ ʦʩʠʛʫʨʘʚʘ ʠ ʧʦʚʝ˂ʘʥ ʩʪʝʧʝʥ ʟʘʰʪʠʪʝ ʦʚʦʛ ʧʨʦʩʪʦʨʘ (ʥʧʨ. ʧʦʞʘʨ, 
ʟʘʰʪʠʪʘ ʰʫʤʘ, ʟʘʰʪʠʪʘ ʜʠʚˀʘʯʠ, ʠ ʜʨ.) 
ʉʪʨʦʿʘʨʘ ʩʝ ʥʘʣʘʟʠ ʫ ʜʦˁʝʤ ʪʦʢʫ ʍʨʯʘʚʢʝ, ʥʘ ʠʟʣʘʟʫ ʠʟ ʢʣʠʩʫʨʝ ʫ ʚʝ˂ʝ ʜʦʣʠʥʩʢʦ 
ʧʨʦʰʠʨʝˁʝ (ʦʢʦ 250 m ʿʫʞʥʦ ʦʜ ʮʝʥʪʨʘ ʥʘʩʝˀʝʥʦʛ ʤʿʝʩʪʘ ʊʦʹʝʚʘʮ) ʠ ʩʘ ʚʦʜʦʟʘʭʚʘʪʦʤ ʿʝ 
ʧʦʚʝʟʘʥʘ ʮʿʝʚʦʚʦʜʦʤ ʜʫʞʠʥʝ ʦʢʦ 5020 m. 
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ʉʣʠʢʘ ʙʨ. 3 ʇʦʣʦʞʘʿ ʩʠʩʪʝʤʘ ʄʍɽ "ʍʨʯʘʚʢʘ 2" ʫ ʧʨʦʩʪʦʨʫ 

 
ʐʠʨʠ ʣʦʢʘʣʠʪʝʪ ʄʍɽ "ʍʨʯʘʚʢʘ 2 (ʉ-ʍ-1)" ʣʝʞʠ ʠʟʤʝʹʫ ʧʣʘʥʠʥʩʢʠʭ ʚʨʭʦʚʘ ʆʟʨʝʥ (1405 m 
ʥʘʜʤʦʨʩʢʝ ʚʠʩʠʥʝ) ʠ ʊʠʩʦʚʦ ɹʨʜʦ (1363 m) ʥʘ ɿʝʣʝʥʛʦʨʠ ʠ ʧʨʝʜʿʝʣʘ ɼʝʙʝʣʘ ʨʘʚʘʥ ʠ 
ʄʠʣʠʥʢʣʘʜʝ.  
ʇʦ ʧʦʜʘʮʠʤʘ ʠʟ ʧʨʦʿʝʢʪʘ CORINE LAND COVER 2006 ʰʠʨʠ ʣʦʢʘʣʠʪʝʪ ʦʚʝ ʄʍɽ 
ʧʨʝʜʩʪʘʚˀʘ ʰʫʤʩʢʦ ʟʝʤˀʠʰʪʝ (ʣʠʰ˂ʘʨʩʢʝ ʰʫʤʝ ʠ ʩʫʢʮʝʩʠʿʘ ʰʫʤʩʢʝ ʚʝʛʝʪʘʮʠʿʝ - ʰʠʢʘʨʝ 
ʠ ʰʠʙˀʘʮʠ).  
 
 



 

ʉʪʫʜʠʿʘ ʦ ʧʨʦʮʿʝʥʠ ʫʪʠʮʘʿʘ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ ʧʨʦʿʝʢʪʘ ʄʍɽ Ăʍʨʯʘʚʢʘ 1(ʉ-X-2), 2( ʉ-ʍ-1 ), 3(ʉ-X-3) 
 ʢʦʥʘʯʥʘ ʩʪʫʜʠʿʘ 
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ʉʣʠʢʘ ʙʨ. 4 ʃʦʢʘʣʠʪʝʪ (ʚʦʜʦʟʘʭʚʘʪ, ʮʿʝʚʦʚʦʜ ʠ ʩʪʨʦʿʘʨʘ) ʄʍɽ "ʍʨʯʘʚʢʘ 2 (ʉ-ʍ-1)"; ʠʟʚʦʨ: 

GOOGLE EARTH, 2006. ʛʦʜʠʥʘ 

 
 
ʄɸʃɸ ʍʀɼʈʆɽʃɽʂʊʈɸʅɸ "ʍʈʏɸɺʂɸ 3 (ʉ-ʍ-3)" 
 
ʃʦʢʘʣʠʪʝʪ ʤʘʣʝ ʭʠʜʨʦʝʣʝʢʪʨʘʥʝ "ʍʨʯʘʚʢʘ 3 (ʉ-ʍ-3)" ʩʝ ʥʘʣʘʟʠ ʫ ʜʦʣʠʥʠ ʨʠʿʝʢʝ ʍʨʯʘʚʢʝ ʥʘ 
ʧʦʜʨʫʯʿʫ ʥʘʩʝˀʝʥʠʭ ʤʿʝʩʪʘ ʊʿʝʥʪʠʰʪʝ ʠ ʊʦʹʝʚʘʮ (ʢʘʪʘʩʪʘʨʩʢʝ ʦʧʰʪʠʥʝ ʊʿʝʥʪʠʰʪʝ ʠ 
ʊʦʹʝʚʘʮ) ʫ ʦʧʰʪʠʥʠ ʌʦʯʘ. ʀʥʘʯʝ, ʜʦˁʠ ʪʦʢ ʨʠʿʝʢʝ ʍʨʯʘʚʢʝ ʧʨʝʜʩʪʘʚˀʘ ʩʿʝʚʝʨʥʫ ʛʨʘʥʠʮʫ 
ʅʘʮʠʦʥʘʣʥʦʛ ʧʘʨʢʘ ʉʫʪʿʝʩʢʘ. ɺʦʜʦʟʘʭʚʘʪ ʿʝ ʣʦʮʠʨʘʥ ʥʘ ʠʟʣʘʟʫ ʠʟ ʢʣʠʩʫʨʝ ʫ ʚʝ˂ʝ ʜʦʣʠʥʩʢʦ 
ʧʨʦʰʠʨʝˁʝ ʍʨʯʘʚʢʝ, ʦʢʦ 210 m ʿʫʞʥʦ ʦʜ ʟʘʩʝʦʢʘ ʊʦʹʝʚʘʮ, ʛʜʿʝ ʿʝ ʧʨʝʜʚʠʹʝʥʦ ʜʘ ʩʝ 
ʟʘʭʚʘʪʘˁʝ ʚʦʜʝ ʚʨʰʠ ʩʘ ʜʥʘ ʨʠʿʝʢʝ ʪʘʢʦʟʚʘʥʠʤ "ʊʠʨʦʣʩʢʠʤ" (ʧʣʘʥʠʥʩʢʠʤ) ʟʘʭʚʘʪʦʤ, ʙʝʟ 
ʚʝʣʠʢʝ ʙʨʘʥʝ ʠ ʙʝʟ ʘʢʫʤʫʣʘʮʠʿʝ ʚʦʜʝ. ʅʘ ʧʨʝʛʨʘʜʥʦʤ ʤʿʝʩʪʫ ʦʚʦʛ ʚʦʜʦʟʘʭʚʘʪʘ, 
ʧʨʝʜʚʠʹʝʥʘ ʿʝ ʠʟʛʨʘʜˁʘ ʠʩʧʫʩʪʘ ʢʦʿʠ ʦʩʠʛʫʨʘʚʘ ʪʨʘʿʘʥ ʙʠʦʣʦʰʢʠ ʤʠʥʠʤʫʤ, ʢʘʦ ʠ ʨʠʙˀʘ 
ʩʪʘʟʘ ʟʘ ʤʠʛʨʘʮʠʿʫ ʨʠʙʘ. ɺʘʞʥʦ ʿʝ ʠʩʪʘ˂ʠ ʜʘ ʧʨʦʿʝʢʪʦʚʘʥʠ ʪʠʧ ʪʫʨʙʠʥʝ ʫ ʦʚʦʤ ʩʠʩʪʝʤʫ, ʥʝ 
ʤʦʞʝ ʜʘ ʨʘʜʠ ʥʘ ʤʘʣʠʤ ʚʦʜʘʤʘ, ʰʪʦ ʟʘʩʠʛʫʨʥʦ ʠ ʫ ʪʝʭʥʠʯʢʦʤ ʧʦʛʣʝʜʫ ʛʘʨʘʥʪʫʿʝ 
ʦʜʨʞʠʚʦʩʪ ʙʠʦʣʦʰʢʦʛ ʤʠʥʠʤʫʤʘ. 
ʉʪʨʦʿʘʨʘ ʩʠʩʪʝʤʘ ʄʍɽ "ʍʨʯʘʚʢʘ 3 (ʉ-ʍ-3)" ʩʝ ʥʘʣʘʟʠ ʦʢʦ 47 m ʥʠʟʚʦʜʥʦ ʦʜ ʫʰ˂ʘ ʧʦʪʦʢʘ 
ʄʦʰʪʘʥʠʮʘ (ʦʢʦ 1200 m ʦʜ ʫʰ˂ʘ ʍʨʯʘʚʢʝ ʫ ʉʫʪʿʝʩʢʫ) ʠ ʩʘ ʚʦʜʦʟʘʭʚʘʪʦʤ ʿʝ ʧʦʚʝʟʘʥʘ 
ʮʿʝʚʦʚʦʜʦʤ ʜʫʞʠʥʝ ʦʢʦ 1177 m. ʆʚʘʿ ʮʿʝʚʦʚʦʜ ʧʨʘʪʠ ʜʝʩʥʫ ʦʙʘʣʫ ʜʦˁʝʛ ʪʦʢʘ ʍʨʯʘʚʢʝ, ʫ 
ʢʦʿʝʤ ʿʝ ʚʝ˂ ʧʦʟʠʮʠʥʠʨʘʥʘ ʪʨʘʩʘ ʮʿʝʚʦʚʦʜʘ ʟʘ ʚʦʜʦʩʥʘʙʜʠʿʝʚʘˁʘ ʅʘʮʠʦʥʘʣʥʦʛ ʧʘʨʢʘ.  
 



 

ʉʪʫʜʠʿʘ ʦ ʧʨʦʮʿʝʥʠ ʫʪʠʮʘʿʘ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ ʧʨʦʿʝʢʪʘ ʄʍɽ Ăʍʨʯʘʚʢʘ 1(ʉ-X-2), 2( ʉ-ʍ-1 ), 3(ʉ-X-3) 
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ʉʣʠʢʘ ʙʨ. 5 ʇʦʣʦʞʘʿ ʩʠʩʪʝʤʘ ʄʍɽ "ʍʨʯʘʚʢʘ 3" ʫ ʧʨʦʩʪʦʨʫ 

 
ʐʠʨʠ ʣʦʢʘʣʠʪʝʪ ʄʍɽ "ʍʨʯʘʚʢʘ 3 (ʉ-ʍ-3)" ʣʝʞʠ ʠʟʤʝʹʫ ʙʨʜʘ ʂʦʰʫʨ (804 m ʥʘʜʤʦʨʩʢʝ 
ʚʠʩʠʥʝ) ʥʘ ʿʫʛʫ ʠ ʙʨʜʘ ɿʘʛʘˁʠʮʘ (752 m) ʠ ʧʨʝʜʿʝʣʘ ʃʫʧʦʛʣʘʚ ʥʘ ʩʿʝʚʝʨʫ.  
ʇʦ ʧʦʜʘʮʠʤʘ ʠʟ ʧʨʦʿʝʢʪʘ CORINE LAND COVER 2006 ʰʠʨʠ ʣʦʢʘʣʠʪʝʪ ʦʚʝ ʄʍɽ 
ʧʨʝʜʩʪʘʚˀʘ ʚʝ˂ʠʥʦʤ ʰʫʤʩʢʦ ʟʝʤˀʠʰʪʝ (ʣʠʰ˂ʘʨʩʢʝ ʰʫʤʝ ʠ ʤʿʝʰʦʚʠʪʝ ʰʫʤʝ). ʄʘˁʠʥʩʢʦ 
ʧʦˀʦʧʨʠʚʨʝʜʥʦ ʟʝʤˀʠʰʪʝ ʧʨʠʧʘʜʘ ʢʘʪʝʛʦʨʠʿʠ ʢʫʣʪʠʚʠʩʘʥʦʛ ʟʝʤˀʠʰʪʘ - ʛʨʫʧʝ ʦʙʨʘʜʠʚʠʭ 
ʧʘʨʮʝʣʘ. 
 
 



 

ʉʪʫʜʠʿʘ ʦ ʧʨʦʮʿʝʥʠ ʫʪʠʮʘʿʘ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ ʧʨʦʿʝʢʪʘ ʄʍɽ Ăʍʨʯʘʚʢʘ 1(ʉ-X-2), 2( ʉ-ʍ-1 ), 3(ʉ-X-3) 
 ʢʦʥʘʯʥʘ ʩʪʫʜʠʿʘ 
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ʉʣʠʢʘ ʙʨ. 6 ʃʦʢʘʣʠʪʝʪ (ʚʦʜʦʟʘʭʚʘʪ ʠ ʩʪʨʦʿʘʨʘ) ʄʍɽ "ʍʨʯʘʚʢʘ 3 (ʉ-ʍ-3)"; ʠʟʚʦʨ: 

GOOGLE EARTH, 2006. ʛʦʜʠʥʘ 
 
 



 

ʉʪʫʜʠʿʘ ʦ ʧʨʦʮʿʝʥʠ ʫʪʠʮʘʿʘ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ ʧʨʦʿʝʢʪʘ ʄʍɽ Ăʍʨʯʘʚʢʘ 1(ʉ-X-2), 2( ʉ-ʍ-1 ), 3(ʉ-X-3) 
 ʢʦʥʘʯʥʘ ʩʪʫʜʠʿʘ 
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ʆʧʠʩ ʤʘʢʨʦʣʦʢʘʮʠʿʝ 

ʐʠʨʝ ʧʦʜʨʫʯʿʝ ʦʙʫʭʚʘʪʘ ʄʍɽ Ăʍʈʏɸɺʂɸ 1(ʉ-X-2), 2( ʉ-ʍ-1 ), 3(ʉ-X-3)ñ ʠ ˁʠʭʦʚʦʛ ʫʪʠʮʘʿʥʦʛ 
ʜʿʝʣʦʚʘˁʘ ʿʝ ʩʤʿʝʰʪʝʥʦ ʫ ʧʨʦʩʪʦʨ ʿʫʛʦʠʩʪʦʯʥʦʛ ʜʠʿʝʣʘ ʈʝʧʫʙʣʠʢʝ ʉʨʧʩʢʝ, ʦʜʥʦʩʥʦ ɹʦʩʥʝ ʠ 
ʍʝʨʮʝʛʦʚʠʥʝ, ʥʘ ʧʦʜʨʫʯʿʫ ʦʧʰʪʠʥʝ ʌʦʯʘ.  

ɻʝʦʛʨʘʬʩʢʠ ʧʦʣʦʞʘʿ ʦʧʰʪʠʥʝ ʌʦʯʘ ʦʜʨʝʹʝʥ ʿʝ ʢʦʦʨʜʠʥʘʪʘʤʘ 43Á30ô ʩʿʝʚʝʨʥʝ ʛʝʦʛʨʘʬʩʢʝ 
ʠhʨʠʥʝ ʠ 18Á47ô ʠʩʪʦʯʥʝ ʛʝʦʛʨʘʬʩʢʝ ʜʫʞʠʥʝ. ʀʩʪʦʯʥʘ ʠ ʿʫʞʥʘ ʛʨʘʥʠʮʘ ʦʧʰʪʠʥʝ 
ʧʨʝʜʩʪʘʚˀʘʿʫ ʫʿʝʜʥʦ ʠ ʛʨʘʥʠʮʫ ʩʘ ʎʨʥʦʤ ɻʦʨʦʤ, ʥʘ ʩʿʝʚʝʨʦʠʩʪʦʢʫ ʦʧʰʪʠʥʘ ʛʨʘʥʠʯʠ ʩʘ 
ʦʧʰʪʠʥʦʤ ʏʘʿʥʠʯʝ, ʥʘ ʩʿʝʚʝʨʫ ʩʘ ʦʧʰʪʠʥʘʤʘ ʌʦʯʘ/ʋʩʪʠʢʦʣʠʥʘ ʠ ɻʦʨʘʞʜʝ ʫ ʌʝʜʝʨʘʮʠʿʠ 
ɹʠʍ, ʥʘ ʟʘʧʘʜʫ ʩʘ ʦʧʰʪʠʥʦʤ ʂʘʣʠʥʦʚʠʢ ʠ ʥʘ ʿʫʛʦʟʘʧʘʜʫ ʩʘ ʦʧʰʪʠʥʦʤ ɻʘʮʢʦ. 

ʇʨʦʩʪʦʨ ʦʧʰʪʠʥʝ ʦʙʫʭʚʘʪʘ ʧʦʚʨʰʠʥʫ ʦʜ 1 134,58 km2, ʰʪʦ ʯʠʥʠ ʦʢʦ 4,59% ʈʝʧʫʙʣʠʢʝ 
ʉʨʧʩʢʝ, ʦʜʥʦʩʥʦ ʦʢʦ 2,22% ɹʦʩʥʝ ʠ ʍʝʨʮʝʛʦʚʠʥʝ1. ɼʘʥʘʩ ʿʝ ʪʝʨʠʪʦʨʠʿʘ ʦʧʰʪʠʥʝ ʌʦʯʘ 
ʦʨʛʘʥʠʟʦʚʘʥʘ ʫ 103 ʥʘʩʝˀʝʥʘ ʤʿʝʩʪʘ.  

ʇʨʝʤʘ ʧʣʘʥʠʨʘʥʦʿ ʨʝʛʠʦʥʘʣʠʟʘʮʠʿʠ ʈʝʧʫʙʣʠʢʝ ʉʨʧʩʢʝ ʦʧʰʪʠʥʘ ʌʦʯʘ ʧʨʠʧʘʜʘ ʤʝʟʦʨʝʛʠʿʠ 
ʀʩʪʦʯʥʦ ʉʘʨʘʿʝʚʦ. ʊʘʢʦʹʝ, ʧʨʠʧʘʜʘ ʜʨʫʛʦʤ ʨʘʟʚʦʿʥʦʤ ʧʨʘʚʮʫ, ʯʠʿʝ ʧʨʠʨʦʜʥʝ ʚʨʠʿʝʜʥʦʩʪʠ 
ʧʨʦʩʪʦʨʘ ʦʤʦʛʫ˂ʘʚʘʿʫ ʠʥʪʝʥʟʠʚʘʥ ʧʨʠʚʨʝʜʥʠ ʨʘʟʚʦʿ ʥʘ ʦʩʥʦʚʫ ʘʛʨʘʨʥʠʭ, ʰʫʤʩʢʠʭ, ʨʫʜʥʠʭ 
ʢʘʦ ʠ ʭʠʜʨʦʝʥʝʨʛʝʪʩʢʠʭ ʧʦʪʝʥʮʠʿʘʣʘ.  

ʅʘ ʦʩʥʦʚʫ ʆʜʣʫʢʝ ʦ ʩʪʝʧʝʥʫ ʨʘʟʚʠʿʝʥʦʩʪʠ ʿʝʜʠʥʠʮʘ ʣʦʢʘʣʥʝ ʩʘʤʦʫʧʨʘʚʝ ʫ ʈʝʧʫʙʣʠʮʠ 
ʉʨʧʩʢʦʿ ʟʘ 2012. ʛʦʜʠʥʫ (ʉʣ. ʛʣʘʩʥʠʢ ʈʉ ʙʨ.109/11) ʦʧʰʪʠʥʘ ʌʦʯʘ ʩʧʘʜʘ ʫ ʩʨʝʜˁʝ 
ʨʘʟʚʠʿʝʥʝ ʿʝʜʠʥʠʮʝ ʣʦʢʘʣʥʝ ʩʘʤʦʫʧʨʘʚʝ. 

ʃʦʢʘʣʠʪʝʪ ʄʍɽ Ăʍʈʏɸɺʂɸ 1(ʉ-X-2), 2( ʉ-ʍ-1 ), 3(ʉ-X-3)ñ ʩʝ ʥʘʣʘʟʠ ʫ ʜʦʣʠʥʠ ʨʠʿʝʢʝ 
ʍʨʯʘʚʢʝ ʥʘ ʧʦʜʨʫʯʿʫ ʥʘʩʝˀʝʥʠʭ ʤʿʝʩʪʘ ʊʿʝʥʪʠʰʪʝ ʠ ʊʦʹʝʚʘʮ, ʫ ʦʧʰʪʠʥʠ ʌʦʯʘ. ʐʠʨʠ 
ʣʦʢʘʣʠʪʝʪ ʧʨʝʜʤʝʪʥʝ ʄʍɽ ʩʝ ʥʘʣʘʟʠ ʫ ʩʿʝʚʝʨʥʦʤ ʜʠʿʝʣʫ ʅʘʮʠʦʥʘʣʥʦʛ ʧʘʨʢʘ ʉʫʪʿʝʩʢʘ. 

 

 

                                            
1
 ʉʪʘʪʠʩʪʠʯʢʠ ʛʦʜʠʰˁʘʢ ʈʝʧʫʙʣʠʢʝ ʉʨʧʩʢʝ 2009. ʛʦʜʠʥʝ, ʈʝʧʫʙʣʠʯʢʠ ʟʘʚʦʜ ʟʘ ʩʪʘʪʠʩʪʠʢʫ ʈʉ, ɹʘˁʘ 
ʃʫʢʘ, 2009. 



 

ʉʪʫʜʠʿʘ ʦ ʧʨʦʮʿʝʥʠ ʫʪʠʮʘʿʘ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ ʧʨʦʿʝʢʪʘ ʄʍɽ Ăʍʨʯʘʚʢʘ 1(ʉ-X-2), 2( ʉ-ʍ-1 ), 3(ʉ-X-3) 
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2.1.1. ʂʦʧʠʿʘ ʧʣʘʥʘ ʢʘʪʘʩʪʘʨʩʢʠʭ ʧʘʨʮʝʣʘ ʥʘ ʢʦʿʠʤʘ ʩʝ ʧʣʘʥʠʨʘ ʠʟʛʨʘʜ ʘˁ ʦʙʿʝʢʪʘ ʠʣʠ 
ʠʟʚʦʹʝˁʝ ʘʢʪʠʚʥʦʩʪʠ, ʩʘ ʫʮʨʪʘʥʠʤ ʨʘʩʧʦʨʝʜʦʤ ʩʚʠʭ ʦʙʿʝʢʘʪʘ ʫ ʩʘʩʪʘʚʫ ʢʦʤʧʣʝʢʩʘ 

ʇʨʦʩʪʦʨ ʧʨʝʜʚʠʹʝʥ ʟʘ ʠʟʛʨʘʜˁʫ ʄʍɽ Ăʍʨʯʘʚʢʘ 1(ʉ-X-2), 2( ʉ-ʍ-1 ), 3(ʉ-X-3) ʥʘʣʘʟʠ ʩʝ ʫ 
ʜʦʣʠʥʠ ʨʠʿʝʢʝ ʍʨʯʘʚʢʝ ʥʘ ʧʦʜʨʫʯʿʫ ʥʘʩʝˀʝʥʦʛ ʤʿʝʩʪʘ ʊʿʝʥʪʠʰʪʝ (ʢʘʪʘʩʪʘʨʩʢʘ ʦʧʰʪʠʥʘ 
ʊʿʝʥʪʠʰʪʝ) ʫ ʦʧʰʪʠʥʠ ʌʦʯʘ. ɻʦʨˁʠ ʪʦʢ ʨʠʿʝʢʝ ʍʨʯʘʚʢʝ ʩʝ ʥʘʣʘʟʠ ʫ ʩʿʝʚʝʨʦʟʘʧʘʜʥʦʤ 
ʜʠʿʝʣʫ ʅʘʮʠʦʥʘʣʥʦʛ ʧʘʨʢʘ ʉʫʪʿʝʩʢʘ. ʉʘʤʠ ʦʙʿʝʢʪʠ ʄʍɽ (ʚʦʜʦʟʘʭʚʘʪ, ʮʿʝʚʦʚʦʜ ʠ ʤʘʰʠʥʩʢʘ 
ʢʫ˂ʘ) ʩʫ ʣʦʮʠʨʘʥʠ ʫ ʢʣʠʩʫʨʠ ʨʠʿʝʢʝ ʍʨʯʘʚʢʝ. ʇʦʚʨʰʠʥʘ ʢʘʪʘʩʪʘʨʩʢʠʭ ʧʘʨʮʝʣʘ ʟʘʭʚʘ˂ʝʥʠʭ 
ʦʙʫʭʚʘʪʦʤ ʤʠʥʠ ʭʠʜʨʦʝʣʝʢʪʨʘʥʘ ʠʟʥʦʩʠ 2274.11 ha. ɿʝʤˀʠʰʪʝ ʘʥʛʘʞʦʚʘʥʦ ʟʘ ʠʟʛʨʘʜˁʫ 
ʧʨʝʜʤʝʪʥʠʭ ʦʙʿʝʢʪʘ ʟʘʫʟʠʤʘ ʧʦʚʨʰʠʥʫ ʦʜ 30.446 ha. 

ʅʘ ʛʨʘʬʠʯʢʦʤ ʧʨʠʣʦʛʫ ʙʨ.1, ʫʨʘʹʝʥʦʤ ʥʘ ʧʦʜʣʦʛʘʤʘ ʜʦʩʪʘʚˀʝʥʠʤ ʦʜ ʩʪʨʘʥʝ ʀʥʚʝʩʪʠʪʦʨʘ, 
ʧʨʝʜʩʪʘʚˀʝʥ ʿʝ ʧʣʘʥ ʢʘʪʘʩʪʘʨʩʢʠʭ ʧʘʨʮʝʣʘ ʥʘ ʢʦʿʠʤʘ ʩʝ ʧʨʝʜʚʠʹʘ ʠʟʛʨʘʜˁʘ ʦʙʿʝʢʪʘ ʠʣʠ 
ʠʟʚʦʹʝˁʝ ʘʢʪʠʚʥʦʩʪʠ, ʩʘ ʫʮʨʪʘʥʠʤ ʨʘʩʧʦʨʝʜʦʤ ʩʚʠʭ ʦʙʿʝʢʘʪʘ ʫ ʩʘʩʪʘʚʫ ʢʦʤʧʣʝʢʩʘ. 
ɿʙʠʨʥʠ ʙʨʦʿ ʢʘʪʘʩʪʘʨʩʢʠʭ ʯʝʩʪʠʮʘ ʩʘ ʧʨʠʧʘʜʘʿʫ˂ʠʤ ʧʦʚʨʰʠʥʘʤʘ ʠ ʢʘʪʘʩʪʘʨʩʢʠʤ 
ʦʧʰʪʠʥʘʤʘ ʜʘʪ ʿʝ ʩʣʝʜʝ˂ʦʤ ʪʘʙʝʣʦʤ: 

 

ʊʘʙʝʣʘ 1. ɿʙʠʨʥʠ ʙʨʦʿ ʧʘʨʮʝʣʘ ʩʘ ʧʨʠʧʘʜʘʿʫ˂ʠʤ ʧʦʚʨʰʠʥʘʤʘ 

 
ʂʘʪʘʩʪʘʨʩʢʘ 
ʦʧʰʪʠʥʘ 

ɸʥʛʘʞʦʚʘʥʝ 
ʧʘʨʮʝʣʝ 

ʋʢʫʧʘʥ 
ʙʨʦʿ 

ʧʘʨʮʝʣʘ 

ʇʦʚʨʰʠʥʘ 
(ha) 
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ʢʘʪʘʩʪʘʨʩʢʝ ʧʘʨʮʝʣʝ (m
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ʜʠʿʝʣʦʚʠ  
ʢ.ʯ.ʙʨ. 

230 

 
 

7 

1.860 1046+3657= 4703 

301 11.222 81+981+2662= 3724 

309 3.580 330+1001= 1331 

232 1966.865 1430 

311 3.532 956 

330 1.587 553+1658= 2211 

229 285.471 
3073+8894+291+1956+1877 

= 16091 

ʋʂʋʇʅʆ  7 2274.117 
30446 

 



 

ʉʪʫʜʠʿʘ ʦ ʧʨʦʮʿʝʥʠ ʫʪʠʮʘʿʘ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ ʧʨʦʿʝʢʪʘ ʄʍɽ Ăʍʨʯʘʚʢʘ 1(ʉ-X-2), 2( ʉ-ʍ-1 ), 3(ʉ-X-3) 
 ʢʦʥʘʯʥʘ ʩʪʫʜʠʿʘ 

 
 

26 

 
2.1.2. ʇʦʜʘʮʠ ʦ ʧʦʪʨʝʙʥʦʿ ʧʦʚʨʰʠʥʠ ʟʝʤˀʠʰʪʘ ʫ m2 ʟʘ ʚʨʠʿʝʤʝ ʠʟʛʨʘʜˁʝ, ʩʘ ʦʧʠʩʦʤ 
ʬʠʟʠʯʢʠʭ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠ ʢʘʨʪʦʛʨʘʬʩʢʠʤ ʧʨʠʢʘʟʦʤ ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʨʘʟʤʿʝʨʝ ʢʘʦ ʠ 
ʧʦʚʨʰʠʥʝ ʢʦʿʝ ˂ʝ ʙʠʪʠ ʦʙʫʭʚʘ˂ʝʥʝ ʢʘʜʘ ʦʙʿʝʢʘʪ ʙʫʜʝ ʠʟʛʨʘʹʝʥ 

ʊʘʯʘʥ ʧʦʜʘʪʘʢ ʦ ʧʦʚʨʰʠʥʠ ʟʝʤˀʠʰʪʘ ʫ m2, ʢʦʿʘ ˂ʝ ʙʠʪʠ ʦʙʫʭʚʘ˂ʝʥʘ ʛʨʘʹʝʚʠʥʩʢʠʤ ʨʘʜʦʚʠʤʘ 
ʟʘ ʚʨʠʿʝʤʝ ʠʟʛʨʘʜˁʝ, ʙʠ˂ʝ ʜʝʬʠʥʠʩʘʥʘ ʦʜ ʩʪʨʘʥʝ ʠʟʚʦʹʘʯʘ. A ʠʟʛʨʘʜˁʘ ʦʙʿʝʢʘʪʘ ʟʘ ʢʦʿʝ ʿʝ 
ʧʨʝʜʚʠʹʝʥʦ ʬʦʨʤʠʨʘˁʝ ʧʘʨʮʝʣʘ ʦʜʚʠʿʘ˂ʝ ʩʝ ʫ ʛʨʘʥʠʮʘʤʘ ʧʣʘʥʠʨʘʥʠʭ ʧʘʨʮʝʣʘ ʢʦʿʝ ʩʫ 
ʜʝʬʠʥʠʩʘʥʝ ʫʨʙʘʥʠʩʪʠʯʢʦ ʪʝʭʥʠʯʢʠʤ ʫʩʣʦʚʠʤʘ. ʋ ʩˀʝʜʝ˂ʦʿ ʪʘʙʝʣʠ, ʿʝ ʜʘʪ ʛʨʫʙ ʧʨʦʨʘʯʫʥ ʦ 
ʧʦʪʨʝʙʥʦʿ ʧʦʚʨʰʠʥʠ ʟʘ ʚʨʠʿʝʤʝ ʠʟʛʨʘʜˁʝ ʩʠʩʪʝʤʘ  
 
ʄɸʃɸ ʍʀɼʈʆɽʃɽʂʊʈɸʅɸ "ʍʈʏɸɺʂɸ 1 (ʉ-ʍ-2)" 

 
ʊʘʙʝʣʘ 2 ʇʦʚʨʰʠʥʠ ʟʝʤˀʠʰʪʘ ʫ m

2
 ʟʘ ʚʨʠʿʝʤʝ ʠʟʛʨʘʜˁʝ ʩʠʩʪʝʤʘ 

ʆʙʿʝʢʪʠ 
ʇʦʚʨʰʠʥʘ ʦʙʫʭʚʘ˂ʝʥʘ ʦʙʿʝʢʪʠʤʘ ʠ 
ʛʨʘʹʝʚʠʥʩʢʠʤ ʨʘʜʦʚʠʤʘ (m

2
) 

ʚʦʜʦʟʘʭʚʘʪ ʜʦ 2700 

ʇʨʠʩʪʫʧʥʠ ʧʫʪ ʠ ʮʿʝʚʦʚʦʜ  ʜʦ  22000 

ʄʘʰʠʥʩʢʘ ʟʛʨʘʜʘ ʜʦ 500 

 

ʆʚʝ ʧʦʚʨʰʠʥʝ ʜʦʙʠʿʝʥʝ ʩʫ ʤʿʝʨʝˁʠʤʘ ʩʘ ʛʨʘʬʠʯʢʠʭ ʧʨʠʣʦʛʘ ʇʣʘʥ ʧʘʨʮʝʣʘʮʠʿʝ ʠʟ 
ʉʪʨʫʯʥʦ ʤʠʰˀʝˁʝ ʠ ʫʨʙʘʥʠʩʪʠʯʢʦ ʪʝʭʥʠʯʢʠ ʫʩʣʦʚʠ ʟʘ ʠʟʛʨʘʜˁʫ ʤʘʣʝ ʭʠʜʨʦʝʣʝʢʪʨʘʥʝ 
"ʍʨʯʘʚʢʘ 1 (ʉ-ʍ-2)"  
 

ʄɸʃɸ ʍʀɼʈʆɽʃɽʂʊʈɸʅɸ "ʍʈʏɸɺʂɸ 2 (ʉ-ʍ-1)" 
 

ʊʘʙʝʣʘ 3 ʇʦʚʨʰʠʥʠ ʟʝʤˀʠʰʪʘ ʫ m
2
 ʟʘ ʚʨʠʿʝʤʝ ʠʟʛʨʘʜˁʝ ʩʠʩʪʝʤʘ 

ʆʙʿʝʢʪʠ 
ʇʦʚʨʰʠʥʘ ʦʙʫʭʚʘ˂ʝʥʘ ʦʙʿʝʢʪʠʤʘ ʠ 
ʛʨʘʹʝʚʠʥʩʢʠʤ ʨʘʜʦʚʠʤʘ (m

2
) 

ʚʦʜʦʟʘʭʚʘʪ ʜʦ 5500 

ʎʿʝʚʦʚʦʜ ʠ ʧʨʠʩʪʫʧʥʠ ʧʫʪ ʜʦ 79 000 

ʇʨʠʩʪʫʧʥʠ ʧʫʪ ʟʘ ʤʘʰʠʥʩʢʫ ʟʛʨʘʜʫ  ʜʦ 2000 

ʄʘʰʠʥʩʢʘ ʟʛʨʘʜʘ ʜʦ 600 

 

ʆʚʝ ʧʦʚʨʰʠʥʝ ʜʦʙʠʿʝʥʝ ʩʫ ʤʿʝʨʝˁʠʤʘ ʩʘ ʛʨʘʬʠʯʢʠʭ ʧʨʠʣʦʛʘ ʇʣʘʥ ʧʘʨʮʝʣʘʮʠʿʝ ʠʟ ʉʪʨʫʯʥʦʛ 
ʤʠʰˀʝˁʘ ʠ ʫʨʙʘʥʠʩʪʠʯʢʦ ʪʝʭʥʠʯʢʠʭ ʫʩʣʦʚʘ ʟʘ ʠʟʛʨʘʜˁʫ ʤʘʣʝ ʭʠʜʨʦʝʣʝʢʪʨʘʥʝ "ʍʨʯʘʚʢʘ 2 
(ʉ-ʍ-1)". 

 
ʄɸʃɸ ʍʀɼʈʆɽʃɽʂʊʈɸʅɸ "ʍʈʏɸɺʂɸ 3 (ʉ-ʍ-3)" 

 
ʊʘʙʝʣʘ 4 ʇʦʚʨʰʠʥʠ ʟʝʤˀʠʰʪʘ ʫ m

2
 ʟʘ ʚʨʠʿʝʤʝ ʠʟʛʨʘʜˁʝ ʩʠʩʪʝʤʘ 

ʆʙʿʝʢʪʠ 
ʇʦʚʨʰʠʥʘ ʦʙʫʭʚʘ˂ʝʥʘ ʦʙʿʝʢʪʠʤʘ ʠ 
ʛʨʘʹʝʚʠʥʩʢʠʤ ʨʘʜʦʚʠʤʘ (m

2
) 

ʚʦʜʦʟʘʭʚʘʪ ʜʦ 2000 

ʎʿʝʚʦʚʦʜ  ʜʦ 6500 

ʇʨʠʩʪʫʧʥʠ ʧʫʪ ʟʘ ʤʘʰʠʥʩʢʫ ʟʛʨʘʜʫ ʠ 
ʨʘʩʢʣʦʧʠʰʪʝ  

ʜʦ 3500 

ʄʘʰʠʥʩʢʘ ʟʛʨʘʜʘ ʜʦ 600 

ʨʘʩʢʣʦʧʠʰʪʝ ʜʦ 4100 

ʆʚʝ ʧʦʚʨʰʠʥʝ ʜʦʙʠʿʝʥʝ ʩʫ ʤʿʝʨʝˁʠʤʘ ʩʘ ʛʨʘʬʠʯʢʠʭ ʧʨʠʣʦʛʘ ʇʣʘʥ ʧʘʨʮʝʣʘʮʠʿʝ ʠʟ 
ʉʪʨʫʯʥʦʛ ʤʠʰˀʝˁʘ ʠ ʫʨʙʘʥʠʩʪʠʯʢʦ ʪʝʭʥʠʯʢʠʭ ʫʩʣʦʚʘ ʟʘ ʠʟʛʨʘʜˁʫ ʤʘʣʝ ʭʠʜʨʦʝʣʝʢʪʨʘʥʝ 
"ʍʨʯʘʚʢʘ ʉ-ʍ-3". 



 

ʉʪʫʜʠʿʘ ʦ ʧʨʦʮʿʝʥʠ ʫʪʠʮʘʿʘ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ ʧʨʦʿʝʢʪʘ ʄʍɽ Ăʍʨʯʘʚʢʘ 1(ʉ-X-2), 2( ʉ-ʍ-1 ), 3(ʉ-X-3) 
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2.1.3. ʈʘʟʣʦʛ ʟʘ ʠʟʙʦʨ ʧʨʝʜʣʦʞʝʥʝ ʣʦʢʘʮʠʿʝ (ʘʢʦ ʿʝ ʨʘʟʤʘʪʨʘʥʦ ʚʠhʝ ʤʦʛʫʥ˂ʦʩʪʠ, 
ʦʧʠʩʘʪʠ ʠʩʪʝ) 

ʆʮʿʝʥʘ ʧʦʚʦˀʥʦʩʪʠ ʣʦʢʘʮʠʿʝ ʟʘ ʛʨʘʹʝˁʝ ʿʝ ʫʨʘʹʝʥʘ ʥʘ ʦʩʥʦʚʫ ʘʥʘʣʠʟʝ ʠ ʦʮʿʝʥʝ ʩʪʘˁʘ ʠ 
ʠʜʝʥʪʠʬʠʢʦʚʘʥʠʭ ʧʨʦʙʣʝʤʘ ʨʘʟʚʦʿʘ ʠ ʫʨʝʹʝˁʘ ʧʨʦʩʪʦʨʘ. 
 
ʋʞʝ ʧʦʜʨʫʯʿʝ ʧʣʘʥʠʨʘʥʝ ʄʍɽ "ʍʨʯʘʚʢʘ 1 (ʉ-ʍ-2)" ʧʦ ʇʨʦʩʪʦʨʥʦʤ ʧʣʘʥʫ ʧʦʩʝʙʥʦʛ ʧʦʜʨʫʯʿʘ 
ʅʘʮʠʦʥʘʣʥʦʛ ʧʘʨʢʘ ʉʫʪʿʝʩʢʘ ʧʨʝʜʩʪʘʚˀʘ ʟʦʥʫ ʟʘʰʪʠʪʝ ʜʨʫʛʦʛ ʩʪʝʧʝʥʘ.  
ʄʝʹʫʪʠʤ, ʦʚʘʿ ʧʨʦʩʪʦʨʥʠ ʧʣʘʥ ʚʠʰʝ ʥʠʿʝ ʥʘ ʩʥʘʟʠ, ʘ ʠʟʨʘʜʘ ʥʦʚʦʛ ʇʨʦʩʪʦʨʥʦʛ ʧʣʘʥʘ 
ʅʘʮʠʦʥʘʣʥʦʛ ʧʘʨʢʘ ʉʫʪʿʝʩʢʘ ʩʝ ʦʯʝʢʫʿʝ ʫʩʢʦʨʦ. ʅʝʢʘʜʘʰˁʘ ʨʝʿʦʥʠʟʘʮʠʿʘ ʧʨʦʩʪʦʨʘ 
ʥʘʮʠʦʥʘʣʥʦʛ ʧʘʨʢʘ ʥʘ ʟʦʥʝ ʟʘʰʪʠʪʝ ʤʦʨʘ˂ʝ ʫ ʙʫʜʫ˂ʝʤ ʧʣʘʥʫ ʧʨʝʪʨʧʠʪʠ ʨʘʜʠʢʘʣʥʦ 
ʧʨʝʠʩʧʠʪʠʚʘˁʝ. ʂˀʫʯʥʫ ʫʣʦʛʫ ʫ ʪʦʤ ʧʨʝʠʩʧʠʪʠʚʘˁʫ ʙʠ ʤʦʨʘʣʘ ʠʤʘʪʠ ʘʥʘʣʠʟʘ ʥʠʚʦʘ 
ʘʥʪʨʦʧʦʛʝʥʦʛ ʫʪʠʮʘʿʘ ʫ ʧʨʦʩʪʦʨʫ.  
ʇʨʦʩʪʦʨ ʢʣʠʩʫʨʝ ʍʨʯʘʚʢʝ ʥʘ ʫʞʝʤ ʧʦʜʨʫʯʿʫ ʧʨʝʜʤʝʪʥʠʭ ʄʍɽ ʿʝ ʫ ʩʚʦʤ ʜʦˁʝʤ ʜʠʿʝʣʫ 
ʘʥʪʨʦʧʦʛʝʥʦ ʠʟʤʠʿʝˁʝʥ ʠʟʛʨʘʜˁʦʤ ʧʫʪʘ ʊʿʝʥʪʠʰʪʝ - ɲʫʙʠʥ ʛʨʦʙ, ʢʦʿʠ ʧʨʝʜʩʪʘʚˀʘ ʿʝʜʥʫ 
ʦʜ ʛʣʘʚʥʠʭ ʧʫʪʥʠʭ ʢʦʤʫʥʠʢʘʮʠʿʘ ʫ ʦʢʚʠʨʫ ʅʘʮʠʦʥʘʣʥʦʛ ʧʘʨʢʘ ʉʫʪʿʝʩʢʘ. ʊʘʢʦʹʝ, ʫ ʩʘʤʦʤ 
ʢʦʨʠʪʫ ʩʫ ʚʠʜˀʠʚʠ ʦʩʪʘʮʠ ʥʝʢʘʜʘʰˁʝ ʰʫʤʩʢʝ ʞʝˀʝʟʥʠʯʢʝ ʧʨʫʛʝ.  
ɿʙʦʛ ʩʚʝʛʘ ʦʚʦʛʘ, ʦʩʥʦʚʘʥʦ ʩʝ ʤʦʞʝ ʧʨʝʪʧʦʩʪʘʚʠʪʠ, ʜʘ ˂ʝ ʫʞʝ ʧʦʜʨʫʯʿʝ ʧʣʘʥʠʨʘʥʝ ʄʍɽ 
"ʍʨʯʘʚʢʘ 1 (ʉ-ʍ-2)" ʫ ʙʫʜʫ˂ʝʤ ʇʨʦʩʪʦʨʥʦʤ ʧʣʘʥʫ ʅʘʮʠʦʥʘʣʥʦʛ ʧʘʨʢʘ ʉʫʪʿʝʩʢʘ 
ʧʨʝʜʩʪʘʚˀʘʪʠ ʟʦʥʫ ʟʘʰʪʠʪʝ ʪʨʝ˂ʝʛ ʩʪʝʧʝʥʘ ʫ ʢʦʿʦʿ ʩʫ ʜʦʟʚʦˀʝʥʠ ʨʘʟʚʦʿʥʠ ʟʘʭʚʘʪʠ ʢʦʿʠ "ʥʝ 
ʟʘʛʘʹʫʿʫ ʠ ʜʝʛʨʘʜʠʨʘʿʫ ʧʨʠʨʦʜʥʝ ʨʝʩʫʨʩʝ ʠ ˁʠʭʦʚʫ ʧʨʠʨʦʜʥʫ ʨʝʧʨʦʜʫʢʮʠʿʫ".  
ʇʨʝʪʝʥʮʠʦʥʟʥʦ ʿʝ ʪʚʨʜʠʪʠ ʜʘ ˂ʝ ʧʣʘʥʠʨʘʥʦ ʧʦʜʨʫʯʿʝ ʙʠʪʠ ʫ ʪʨʝ˂ʦʿ ʟʦʥʠ ʟʘʰʪʠʪʝ ʩ 
ʦʙʟʠʨʦʤ ʜʘ ʿʝ ʨʠʿʝʯ ʦ ʜʦʢʫʤʝʥʪʠʤʘ ʢʦʿʠ ʥʠʩʫ ʜʦʥʝʩʝʥʠ ʥʠ ʫ ʥʘʮʨʪʥʦʿ ʚʝʨʟʠʿʠ, ʠʥʚʝʩʪʠʪʦʨ 
ʩʝ ʪʨʝʙʘ ʧʨʠʜʨʞʘʚʘʪʠ ʧʦʩʪʦʿʝ˂ʠʭ ʜʦʢʫʤʝʥʘʪʘ ʇʣʘʥʦʚʘ ʟʘʰʪʠʪʝ. 
ʋʞʝ ʧʦʜʨʫʯʿʝ ʧʣʘʥʠʨʘʥʝ ʄʍɽ "ʍʨʯʘʚʢʘ 2 (ʉ-ʍ-1)" ʧʦ ʇʨʦʩʪʦʨʥʦʤ ʧʣʘʥʫ ʧʦʩʝʙʥʦʛ ʧʦʜʨʫʯʿʘ 
ʅʘʮʠʦʥʘʣʥʦʛ ʧʘʨʢʘ ʉʫʪʿʝʩʢʘ ʧʨʝʜʩʪʘʚˀʘ ʥʘʿʚʝ˂ʠʤ ʜʠʿʝʣʦʤ ʟʦʥʫ ʟʘʰʪʠʪʝ ʜʨʫʛʦʛ ʩʪʝʧʝʥʘ, 
ʘ ʩʘʤʦ ʤʘˁʠʤ ʜʠʿʝʣʦʤ ʫʣʘʟʠ ʫ ʟʦʥʫ ʟʘʰʪʠʪʝ ʪʨʝ˂ʝʛ ʩʪʝʧʝʥʘ. ʄʝʹʫʪʠʤ, ʦʚʘʿ ʧʨʦʩʪʦʨʥʠ 
ʧʣʘʥ ʚʠʰʝ ʥʠʿʝ ʥʘ ʩʥʘʟʠ, ʘ ʧʦʯʝʪʘʢ ʠʟʨʘʜʝ ʥʦʚʦʛ ʇʨʦʩʪʦʨʥʦʛ ʧʣʘʥʘ ʅʘʮʠʦʥʘʣʥʦʛ ʧʘʨʢʘ 
ʉʫʪʿʝʩʢʘ ʩʝ ʦʯʝʢʫʿʝ ʫʩʢʦʨʦ. ʅʝʢʘʜʘʰˁʘ ʨʝʦʥʠʟʘʮʠʿʘ ʧʨʦʩʪʦʨʘ ʥʘʮʠʦʥʘʣʥʦʛ ʧʘʨʢʘ ʥʘ ʟʦʥʝ 
ʟʘʰʪʠʪʝ ʤʦʨʘ˂ʝ ʫ ʙʫʜʫ˂ʝʤ ʧʣʘʥʫ ʧʨʝʪʨʧʿʝʪʠ ʨʘʜʠʢʘʣʥʦ ʧʨʝʠʩʧʠʪʠʚʘˁʝ. ʂˀʫʯʥʫ ʫʣʦʛʫ ʫ 
ʪʦʤ ʧʨʝʠʩʧʠʪʠʚʘˁʫ ʙʠ ʤʦʨʘʣʘ ʠʤʘʪʠ ʘʥʘʣʠʟʘ ʥʠʚʦʘ ʘʥʪʨʦʧʦʛʝʥʦʛ ʫʪʠʮʘʿʘ ʫ ʧʨʦʩʪʦʨʫ. 
ʇʨʦʩʪʦʨ ʢʣʠʩʫʨʝ ʍʨʯʘʚʢʝ ʥʘ ʫʞʝʤ ʧʦʜʨʫʯʿʫ ʧʨʝʜʤʝʪʥʝ ʄʍɽ (ʩʨʝʜˁʠ ʪʦʢ) ʿʝ ʥʘ ʜʝʩʥʦʿ 
ʠʚʠʮʠ ʘʥʪʨʦʧʦʛʝʥʦ ʠʟʤʠʿʝˁʝʥ ʠʟʛʨʘʜˁʦʤ ʰʫʤʩʢʝ ʞʝˀʝʟʥʠʯʢʝ ʧʨʫʛʝ ʢʦʿʘ ʚʠʰʝ ʥʠʿʝ ʫ 
ʫʧʦʪʨʝʙʠ ʠ ʫ ʩʘʜʘʰˁʝʤ ʪʨʝʥʫʪʢʫ ʩʝ ʧʨʝʪʝʞʥʦ ʢʦʨʠʩʪʠ ʢʘʦ ʰʫʤʩʢʘ ʢʦʤʫʥʠʢʘʮʠʿʘ. ʊʘʢʦʹʝ, ʫ 
ʩʘʤʦʤ ʢʦʨʠʪʫ ʩʫ ʚʠʜˀʠʚʠ ʦʩʪʘʮʠ ʤʦʩʪʘ ʧʨʝʢʦ ʢʦʛʘ ʿʝ ʥʝʢʘʜʘ ʧʨʝʣʘʟʠʣʘ ʦʚʘ ʞʝˀʝʟʥʠʯʢʘ 
ʧʨʫʛʘ. ɿʙʦʛ ʩʚʝʛʘ ʦʚʦʛʘ ʦʩʥʦʚʘʥʦ ʩʝ ʤʦʞʝ ʧʨʝʪʧʦʩʪʘʚʠʪʠ ʜʘ ˂ʝ ʫʞʝ ʧʦʜʨʫʯʿʝ ʧʣʘʥʠʨʘʥʝ 
ʄʍɽ "ʍʨʯʘʚʢʘ 2 (ʉ-ʍ-1)" ʫ ʙʫʜʫ˂ʝʤ ʇʨʦʩʪʦʨʥʦʤ ʧʣʘʥʫ ʅʘʮʠʦʥʘʣʥʦʛ ʧʘʨʢʘ ʉʫʪʿʝʩʢʘ ʫ 
ʧʦʪʧʫʥʦʩʪʠ ʧʨʝʜʩʪʘʚˀʘʪʠ ʟʦʥʫ ʟʘʰʪʠʪʝ ʪʨʝ˂ʝʛ ʩʪʝʧʝʥʘ ʫ ʢʦʿʦʿ ʩʫ ʜʦʟʚʦˀʝʥʠ ʨʘʟʚʦʿʥʠ 
ʟʘʭʚʘʪʠ ʢʦʿʠ "ʥʝ ʟʘʛʘʹʫʿʫ ʠ ʜʝʛʨʘʜʠʨʘʿʫ ʧʨʠʨʦʜʥʝ ʨʝʩʫʨʩʝ ʠ ˁʠʭʦʚʫ ʧʨʠʨʦʜʥʫ 
ʨʝʧʨʦʜʫʢʮʠʿʫ". ʋʞʝ ʧʦʜʨʫʯʿʝ ʧʣʘʥʠʨʘʥʝ ʄʍɽ "ʍʨʯʘʚʢʘ 3 (ʉ-ʍ-3)" ʧʦ ʇʨʦʩʪʦʨʥʦʤ ʧʣʘʥʫ 
ʧʦʩʝʙʥʦʛ ʧʦʜʨʫʯʿʘ ʅʘʮʠʦʥʘʣʥʦʛ ʧʘʨʢʘ ʉʫʪʿʝʩʢʘ ʧʨʝʜʩʪʘʚˀʘ ʫ ʧʦʪʧʫʥʦʩʪʠ ʟʦʥʫ ʟʘʰʪʠʪʝ 
ʪʨʝ˂ʝʛ ʩʪʝʧʝʥʘ. ʄʝʹʫʪʠʤ, ʦʚʘʿ ʧʨʦʩʪʦʨʥʠ ʧʣʘʥ ʚʠʰʝ ʥʠʿʝ ʥʘ ʩʥʘʟʠ, ʘ ʧʦʯʝʪʘʢ ʠʟʨʘʜʝ ʥʦʚʦʛ 
ʇʨʦʩʪʦʨʥʦʛ ʧʣʘʥʘ ʅʘʮʠʦʥʘʣʥʦʛ ʧʘʨʢʘ ʉʫʪʿʝʩʢʘ ʩʝ ʦʯʝʢʫʿʝ ʫʩʢʦʨʦ.  
ɻʝʥʝʨʘʣʥʦ, ʥʝʢʘʜʘʰˁʘ ʨʝʦʿʥʠʟʘʮʠʿʘ ʧʨʦʩʪʦʨʘ ʥʘʮʠʦʥʘʣʥʦʛ ʧʘʨʢʘ ʥʘ ʟʦʥʝ ʟʘʰʪʠʪʝ 
ʤʦʨʘ˂ʝ ʫ ʙʫʜʫ˂ʝʤ ʧʣʘʥʫ ʧʨʝʪʨʧʠʪʠ ʨʘʜʠʢʘʣʥʦ ʧʨʝʠʩʧʠʪʠʚʘˁʝ.  
ʂˀʫʯʥʫ ʫʣʦʛʫ ʫ ʪʦʤ ʧʨʝʠʩʧʠʪʠʚʘˁʫ ʙʠ ʤʦʨʘʣʘ ʠʤʘʪʠ ʘʥʘʣʠʟʘ ʥʠʚʦʘ ʘʥʪʨʦʧʦʛʝʥʦʛ ʫʪʠʮʘʿʘ 
ʫ ʧʨʦʩʪʦʨʫ. ʇʨʦʩʪʦʨ ʜʦˁʝʛ ʪʦʢʘ ʍʨʯʘʚʢʝ ʥʘ ʫʞʝʤ ʧʦʜʨʫʯʿʫ ʧʨʝʜʤʝʪʥʝ ʄʍɽ ʿʝ ʘʥʪʨʦʧʦʛʝʥʦ 
ʠʟʤʠʿʝˁʝʥ ʠʟʛʨʘʜˁʦʤ ʣʦʢʘʣʥʦʛ ʚʦʜʦʚʦʜʘ ʉʢʘʢʘʚʘʮ ʢʦʿʠ ʩʣʫʞʠ ʟʘ ʚʦʜʦʩʥʘʙʜʠʿʝʚʘˁʝ 
ʊʿʝʥʪʠʰʪʘ. ɿʙʦʛ ʩʚʝʛʘ ʦʚʦʛʘ, ʦʩʥʦʚʘʥʦ ʩʝ ʤʦʞʝ ʧʨʝʪʧʦʩʪʘʚʠʪʠ, ʜʘ ˂ʝ ʫʞʝ ʧʦʜʨʫʯʿʝ 
ʧʣʘʥʠʨʘʥʝ ʄʍɽ "ʍʨʯʘʚʢʘ 3 (ʉ-ʍ-3)" ʫ ʙʫʜʫ˂ʝʤ ʇʨʦʩʪʦʨʥʦʤ ʧʣʘʥʫ ʅʘʮʠʦʥʘʣʥʦʛ ʧʘʨʢʘ 
ʉʫʪʿʝʩʢʘ ʠ ʜʘˀʝ ʧʨʝʜʩʪʘʚˀʘʪʠ ʟʦʥʫ ʟʘʰʪʠʪʝ ʪʨʝ˂ʝʛ ʩʪʝʧʝʥʘ ʫ ʢʦʿʦʿ ʩʫ ʜʦʟʚʦˀʝʥʠ 
ʨʘʟʚʦʿʥʠ ʟʘʭʚʘʪʠ ʢʦʿʠ "ʥʝ ʟʘʛʘʹʫʿʫ ʠ ʜʝʛʨʘʜʠʨʘʿʫ ʧʨʠʨʦʜʥʝ ʨʝʩʫʨʩʝ ʠ ˁʠʭʦʚʫ ʧʨʠʨʦʜʥʫ 
ʨʝʧʨʦʜʫʢʮʠʿʫ".  
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2.1.4.ʇʨʠʢʘʟ ʧʝʜʦʣʦʢhʠʭ, ʛʝʦʤʦʨʬʦʣʦhʢʠʭ, ʛʝʦʣʦʢhʠʭ, ʭʠʜʨʦʛʝʦʣʦʢhʠʭ ʠ 
ʩʝʠʟʤʦʣʦʢhʠʭ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʝʨʝʥʘ 

ʇʝʜʦʣʦʰʢʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʪʝʨʝʥʘ  
 
ʊʠʧʦʚʠ ʟʝʤˀʠʰʪʘ ʢʦʿʠ ʩʫ ʟʘʩʪʫʧˀʝʥʠ ʠ ʢʦʿʠ ʧʨʝʦʚʣʘʜʘʚʘʿʫ ʥʘ ʧʨʝʜʤʝʪʥʦʤ ʧʨʦʩʪʦʨʫ ʩʫ 
ʩʤʝʹʘ ʚʨʣʦ ʧʣʠʪʢʘ ʠ ʧʣʠʪʢʘ ʪʣʘ ʥʘ ʿʝʜʨʠʤ ʢʨʝʯˁʘʮʠʤʘ, ʫ ʢʦʥʪʘʢʪʫ ʩʘ ʦʚʠʤ ʪʠʧʦʤ ʩʫ 
ʉʤʝʹʘ ʢʠʩʝʣʘ ʪʣʘ ʥʘ ʬʣʠʰʫ, ʉʤʝʹʘ ʪʣʘ ʥʘ ʢʨʝʯˁʘʮʠʤʘ ʠ ʨʦʞˁʘʮʠʤʘ, ʉʠʨʦʟʝʤʠ ʠ 
ʨʝʥʜʟʠʥʝ ʥʘ ʿʝʜʨʠʤ ʢʨʝʯˁʘʮʠʤʘ, ʉʤʝʹʘ ʢʠʩʝʣʘ ʪʣʘ ʥʘ ʜʠʿʘʙʘʟʠʤʘ ʠ ʩʧʠʣʠʪʠʤʘ ʠ 
ɸʣʫʚʠʿʘʣʥʦ-ʜʝʣʫʚʠʿʘʣʥʘ ʢʠʩʝʣʘ ʪʣʘ. 
 
ʉʤʝʹʘ ʚʨʣʦ ʧʣʠʪʢʘ ʠ ʧʣʠʪʢʘ ʪʣʘ ʥʘ ʿʝʜʨʠʤ ʢʨʝʯˁʘʮʠʤʘ 
 
ʉʤʝʹʘ ʚʨʣʦ ʧʣʠʪʢʘ ʠ ʧʣʠʪʢʘ ʪʣʘ ʥʘ ʿʝʜʨʠʤ ʢʨʝʯˁʘʮʠʤʘ ʟʘʫʟʠʤʘʿʫ ʚʝʣʠʢʝ ʧʦʚʨʰʠʥʝ ʫ 
ʜʠʿʝʣʫ ʦʙʫʭʚʘʪʘ ʧʣʘʥʠʨʘʥʝ ʄʍɽ Ăʍʨʯʘʚʢʘ 1(ʉ-X-2), 2( ʉ-ʍ-1 ), 3(ʉ-X-3) ʇʨʝʪʝʞʥʦ ʩʫ 
ʰʫʤʩʢʘ ʧʦʜʨʫʯʿʘ ʩʘ ʯʝʰ˂ʦʤ ʧʦʿʘʚʦʤ ʝʥʢʣʘʚʘ ʧʦʜ ʣʠʚʘʜʘʤʘ ʠ ʧʘʰˁʘʮʠʤʘ. ʇʨʝʪʝʞʥʦ 
ʠʤʘʿʫ ʛʨʘʹʫ ʧʨʦʬʠʣʘ ɸ-(B)-C, ʘ ʨʿʝʹʝ ɸ(B)-C. ʊʣʘ ʩʘ ɸ(B)-C ʧʨʦʬʠʣʦʤ ʩʫ ʩʘ ʝʨʦʜʠʨʘʥʠʤ 
ɸ-ʭʦʨʠʟʦʥʪʦʤ ʪʘʢʦ ʜʘ ʛʘ ʿʝ ʪʝʰʢʦ ʦʜʚʦʿʠʪʠ ʦʜ (B) ʭʦʨʠʟʦʥʪʘ. ʋ ʦʜʥʦʩʫ ʥʘ ʙʦʿʫ ʪʣʘ, 
ʪʝʢʩʪʫʨʥʠ ʩʘʩʪʘʚ ʢʦʿʠ ʿʝ ʥʘʿʯʝʰ˂ʝ ʛʣʠʥʦʚʠʪ, ʩʘʜʨʞʘʿ ʭʫʤʫʩʘ, ʜʫʙʠʥʫ (B) ʭʦʨʠʟʦʥʪʘ ʚʠʜʠ ʩʝ 
ʜʘ ʩʝ ʨʘʜʠ ʦ ʩʤʝʹʠʤ ʪʣʠʤʘ. ʆʚʦ ʩʫ ʦʙʠʯʥʦ ʜʫʙˀʘ ʪʣʘ ʦʜ ʨʝʥʜʟʠʥʘ, ʫ ʦʜʥʦʩʫ ʥʘ ʩʘʜʨʞʘʿ 
ʭʫʤʫʩʘ ʜʦʩʪʘ ʩʫ ʭʫʤʦʟʥʠʿʘ ʩʘ ʠʟʫʟʝʪʢʦʤ ʝʨʦʜʠʨʘʥʠʭ ʩʤʝʹʠʭ ʟʝʤˀʠʰʪʘ. ʋ ʦʜʥʦʩʫ ʥʘ pH 
ʚʨʠʿʝʜʥʦʩʪ ʦʚʦ ʩʫ ʥʘʿʯʝʰ˂ʝ ʪʣʘ ʥʝʟʥʘʪʥʦ ʢʠʩʝʣʝ ʨʝʘʢʮʠʿʝ. ʇʦʢʘʟʫʿʫ ʩʣʘʙʫ ʦʙʝʟʙʠʿʝʹʝʥʦʩʪ 
ʩʘ ʬʠʟʠʦʣʦʰʢʠ ʘʢʪʠʚʥʠʤ ʬʦʩʬʦʨʦʤ ʘ ʥʝʰʪʦ ʙʦˀʫ ʦʙʝʟʙʿʝʹʝʥʦʩʪ ʩʘ ʢʘʣʠʿʫʤʦʤ. 
ʋ ʜʦˁʝʤ ʜʠʿʝʣʫ ʧʨʝʜʤʝʪʥʝ ʣʦʢʘʮʠʿʝ ʩʝ ʥʘʣʘʟʠ ʢʦʥʪʘʢʪ ʟʦʥʘ ʉʤʝʹʝʛ ʢʠʩʝʣʦʛ ʪʣʘ ʥʘ ʬʣʠʰʫ 
ʠ ʉʤʝʹʝʛ ʪʣʘ ʥʘ ʢʨʝʯˁʘʮʠʤʘ ʠ ʨʦʞˁʘʮʠʤʘ. ʋʛʣʘʚʥʦʤ ʧʨʝʦʚʘʣʘʜʘʚʘʿʫ ʩʤʝʹʘ ʪʣʘ ʢʦʿʘ ʩʫ 
ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʘ ʟʘ ʦʚʦ ʠʟʨʘʟʠʪʦ ʧʣʘʥʠʥʩʢʦ ʧʦʜʨʫʯʿʝ ʩʘ ʩʚʠʤ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘʤʘ ʙʨʜʩʢʦ-
ʧʣʘʥʠʥʩʢʦʛ ʨʝˀʝʬʘ. 
 
ʉʠʨʦʟʝʤʠ ʠ ʨʝʥʜʟʠʥʝ ʥʘ ʿʝʜʨʠʤ ʢʨʝʯˁʘʮʠʤʘ 
 
ɼʦˁʠ ʜʠʦ ʧʨʝʜʤʝʪʥʦʛ ʦʙʫʭʚʘʪʘ ʧʨʦʣʘʟʠ ʢʨʦʟ ʧʦʜʨʫʯʿʝ ʛʿʝ ʩʫ ʟʘʩʪʫʧˀʝʥʠ ʩʠʨʦʟʝʤʠ ʠ 
ʨʝʥʜʟʠʥʝ ʥʘ ʿʝʜʨʠʤ ʢʨʝʯˁʘʮʠʤʘ (ʢʘʤʝˁʘʨʠ ʦʨʛʘʥʦʛʝʥʝ ʠ ʦʨʛʘʥʦʤʠʥʝʨʘʣʥʝ ʮʨʥʠʮʝ). 
ʇʦʨʝʜ ʠʟʜʚʘʿʘˁʘ ʩʠʨʦʟʝʤʘ ʢʘʦ ʩʘʤʦʩʪʘʣʥʝ ʧʝʜʦʣʦʰʢʝ ʿʝʜʠʥʠʮʝ ʟʥʘʪʥʦ ʚʝ˂ʝ ʧʦʚʨʰʠʥʝ 
ʩʠʨʦʟʝʤʘ ʥʘʣʘʟʝ ʩʝ ʫ ʢʦʤʧʣʝʢʩʫ ʩʘ ʨʝʥʜʟʠʥʘʤʘ (ʦʨʛʘʥʦʛʝʥʠʤ ʮʨʥʠʮʘʤʘ) ʫ ʦʜʥʦʩʫ 30% : 
70%. ʉʠʨʦʟʝʤʠ ʩʫ ʤʘˁʝ ʟʘʩʪʫʧˀʝʥʠ ʫ ʦʜʥʦʩʫ ʥʘ ʨʝʥʜʟʠʥʝ. ʊʦ ʩʫ ʤʦʨʬʦʣʦʰʢʠ 
ʥʝʨʘʟʚʠʿʝʥʘ ʪʣʘ ʢʦʿʘ ʩʝ ʧʨʝʪʝʞʥʦ ʥʘʣʘʟʝ ʥʘ ʚʨʣʦ ʩʪʨʤʠʤ, ʢʘʤʝʥʠʪʠʤ ʠ ʩʪʿʝʥʦʚʠʪʠʤ 
ʧʘʜʠʥʘʤʘ, ʿʘʢʦ ʠʟʨʘʞʝʥʝ ʝʨʦʟʠʿʝ. ʅʘ ʪʘʢʚʠʤ ʬʦʨʤʘʤʘ ʨʝˀʝʬʘ ʥʘ ʢʨʝʯˁʘʯʢʦʤ ʩʫʧʩʪʨʘʪʫ 
ʛʜʿʝ ʧʨʝʦʚʣʘʜʘʚʘ ʥʠʩʢʘ ʜʝʛʨʘʜʠʨʘʥʘ ʰʫʤʩʢʘ ʚʝʛʝʪʘʮʠʿʘ, ʩʠʨʦʟʝʤʠ ʩʫ ʿʝʜʠʥʠ ʧʝʜʦʣʦʰʢʠ 
ʧʦʢʨʠʚʘʯ. ʇʨʝʤʘ ʤʝʭʘʥʠʯʢʦʤ ʩʘʩʪʘʚʫ ʧʦʢʘʟʫʿʫ ʛʣʠʥʘʩʪʦ-ʠʣʦʚʘʩʪʫ ʧʿʝʩʢʦʚʠʪʫ ʪʝʢʩʪʫʨʥʫ 
ʛʨʘʹʫ ʠ ʚʨʣʦ ʠʟʨʘʞʝʥʫ ʩʢʝʣʝʪʥʦʩʪ. ʋ ʦʜʥʦʩʫ ʥʘ ʭʝʤʠʿʩʢʘ ʩʚʦʿʩʪʚʘ ʪʦ ʩʫ ʢʘʨʙʦʥʘʪʥʘ ʪʣʘ. 
ʇʦʢʘʟʫʿʫ ʿʘʢʦ ʘʣʢʘʣʥʫ ʨʝʘʢʮʠʿʫ. ʀʤʘʿʫ ʤʘʣʫ ʜʫʙʠʥʫ ʠ ʠʟʨʘʟʠʪʫ ʧʨʦʧʫʩʥʦʩʪ ʤʘʪʠʯʥʦʛ 
ʩʫʧʩʪʨʘʪʘ. ʄʘʪʠʯʥʘ ʩʪʠʿʝʥʘ ʿʝ ʥʘ ʧʦʚʨʰʠʥʠ ʯʠʩʪʘ, ʙʝʟ ʠʢʘʢʚʝ ʚʝʛʝʪʘʮʠʿʝ. ʆʚʝ ʢʘʤʝˁʘʨʝ 
ʪʝʰʢʦ ʿʝ ʧʦʰʫʤʠʪʠ ʪʘʢʦ ʜʘ ʥʘʿʯʝʰ˂ʝ ʧʨʝʜʩʪʘʚˀʘʿʫ ʚʨʣʦ ʩʣʘʙʝ ʧʣʘʥʠʥʩʢʝ ʧʘʰˁʘʢʝ. 
ʇʦʜʨʫʯʿʝ ʨʘʩʧʨʦʩʪʠʨʘˁʘ ʨʝʥʜʟʠʥʘ ʥʘ ʿʝʜʨʠʤ ʢʨʝʯʥʘʿʮʠʤʘ (ʦʨʛʘʥʦʛʝʥʝ ʮʨʥʠʮʝ) ʥʘ ʦʚʦʤ 
ʧʦʜʨʫʯʿʫ ʢʘʨʘʢʪʝʨʠʰʝ ʩʝ ʠʟʨʘʞʝʥʦʤ ʩʪʿʝʥʦʚʠʪʦʰ˂ʫ ʪʝʨʝʥʘ ʥʘ ʢʦʤ ʩʫ ʤʿʝʩʪʠʤʠʯʥʦ 
ʨʘʟʚʠʿʝʥʘ ʭʫʤʫʩʥʦ-ʘʢʫʤʫʣʘʪʠʚʥʘ ʪʣʘ. ʂʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʚʦʛ ʧʦʜʨʫʯʿʘ ʿʝ ʜʘ ʩʫ ʪʦ ʧʦʚʨʰʠʥʝ 
ʥʘʿʯʝʰ˂ʝ ʧʦʜ ʰʫʤʩʢʦʤ ʚʝʛʝʪʘʮʠʿʦʤ. ʄʦʨʬʦʣʦʰʢʠ ʠʤʘʿʫ A-C ʛʨʘʹʫ ʧʨʦʬʠʣʘ ʩʘ ʠʟʨʘʞʝʥʠʤ 
ʭʫʤʫʩʥʠʤ A ʭʦʨʠʟʦʥʪʦʤ ʢʦʿʠ ʧʦʢʘʟʫʿʝ ʩʠʪʥʦʤʨʚʠʯʘʩʪʫ ʩʪʨʫʢʪʫʨʫ ʠ ʚʨʣʦ ʠʟʨʘʞʝʥʫ 
ʩʢʝʣʝʪʥʦʩʪ. ʇʨʝʤʘ ʪʝʢʩʪʫʨʥʦʤ ʩʘʩʪʘʚʫ ʪʦ ʩʫ ʠʣʦʚʘʩʪʝ ʧʿʝʩʢʫˀʝ. ʊʣʘ ʩʫ ʚʨʣʦ 
ʩʪʨʫʢʪʫʨʠʨʘʥʘ ʠ ʜʨʝʥʠʨʘʥʘ. ʇʨʝʤʘ ʩʘʜʨʞʘʿʫ ʢʘʨʙʦʥʘʪʘ ʥʘʿʯʝʰ˂ʝ ʩʫ ʢʘʨʙʦʥʘʪʥʘ ʨʿʝʹʝ 
ʙʝʟʢʘʨʙʦʥʘʪʥʘ ʪʣʘ. ʋ ʦʜʥʦʩʫ ʥʘ pH ʚʨʠʿʝʜʥʦʩʪʠ ʧʦʢʘʟʫʿʫ ʩʣʘʙʦ ʢʠʩʝʣʫ ʜʦ ʥʝʫʪʨʘʣʥʫ 
ʨʝʘʢʮʠʿʫ. ʀʤʘʿʫ ʚʨʣʦ ʚʠʩʦʢ ʩʘʜʨʞʘʿ ʭʫʤʫʩʘ. 
 
 



 

ʉʪʫʜʠʿʘ ʦ ʧʨʦʮʿʝʥʠ ʫʪʠʮʘʿʘ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ ʧʨʦʿʝʢʪʘ ʄʍɽ Ăʍʨʯʘʚʢʘ 1(ʉ-X-2), 2( ʉ-ʍ-1 ), 3(ʉ-X-3) 
 ʢʦʥʘʯʥʘ ʩʪʫʜʠʿʘ 

 
 

29 

 
ʉʤʝʹʘ ʢʠʩʝʣʘ ʪʣʘ ʥʘ ʜʠʿʘʙʘʟʠʤʘ ʠ ʩʧʠʣʠʪʠʤʘ 
 
ɿʘʫʟʠʤʘ ʥʘʿʚʝ˂ʝ ʧʦʚʨʰʠʥʝ ʩʨʝʜʠʰˁʝʛ ʧʨʝʜʤʝʪʥʦʛ ʦʙʫʭʚʘʪʘ ʫ ʢʘˁʦʥʫ ʨʠʿʝʢʝ ʍʨʯʘʚʢʝ. 
ʆʚʦ ʩʫ ʪʝʨʝʥʠ ʟʥʘʪʥʠʭ ʥʘʜʤʦʨʩʢʠʭ ʚʠʩʠʥʘ, ʩʪʨʤʠʭ ʧʘʜʠʥʘ ʠ ʧʨʝʜʩʪʘʚˀʘʿʫ ʪʠʧʠʯʥʘ 
ʰʫʤʩʢʘ ʧʦʜʨʫʯʿʘ. ʋ ʦʜʥʦʩʫ ʥʘ ʜʫʙʠʥʫ ʪʣʘ ʧʦʩʪʦʿʝ ʠ ʚʘʨʠʨʘˁʘ ʦʜ ʧʣʠʪʢʠʭ ʜʦ ʩʨʝʜˁʝ 
ʜʫʙʦʢʠʭ ʪʘʣʘ. ʇʨʠʣʠʯʥʦ ʩʫ ʫʿʝʜʥʘʯʝʥʦʛ ʪʝʢʩʪʫʨʥʦʛ ʩʘʩʪʘʚʘ, ʥʘʿʯʝʰ˂ʝ ʠʣʦʚʘʩʪʦ-
ʛʣʠʥʦʚʠʪʦʛ. ɺʨʣʦ ʿʝ ʠʟʨʘʞʝʥ ʭʫʤʫʩʥʠ ʭʦʨʠʟʦʥʪ ʢʦʿʠ ʩʘʜʨʞʠ ʬʦʨʤʫ ʟʨʝʣʦʛ ʤʫʣ-ʭʫʤʫʩʘ. 
ʂʘʤʙʠʯʥʠ (B) ʭʦʨʠʟʦʥʪ ʿʝ ʠʟʨʘʟʠʪʦ ʩʤʝʹʝ ʙʦʿʝ, ʠʣʦʚʘʩʪʦ-ʛʣʠʥʦʚʠʪʦʛ ʪʝʢʩʪʫʨʥʦʛ ʩʘʩʪʘʚʘ. 
ʉʢʝʣʝʪʦʠʜʥʘ ʩʫ ʜʫʙʠʥʦʤ ʮʠʿʝʣʦʛ ʧʨʦʬʠʣʘ. ʋ ʦʜʥʦʩʫ ʥʘ ʨʝʘʢʮʠʿʫ ʪʣʘ ʥʘʿʯʝʰ˂ʝ ʧʦʢʘʟʫʿʫ 
ʢʠʩʝʣʫ ʨʝʘʢʮʠʿʫ ʘ ʨʿʝʹʝ ʚʨʣʦ ʢʠʩʝʣʫ. ʅʘ ʦʚʦʤ ʧʦʜʨʫʯʿʫ ʜʿʝʣʦʚʘˁʝ ʝʨʦʟʠʿʝ ʿʝ ʧʨʠʣʠʯʥʦ 
ʠʟʨʘʞʝʥʦ.  
 
ɸʣʫʚʠʿʘʣʥʦ-ʜʝʣʫʚʠʿʘʣʥʘ ʢʠʩʝʣʘ ʪʣʘ 
 
ɸʣʫʚʠʿʘʣʥʦ-ʜʝʣʫʚʠʿʘʣʥʦ ʢʠʩʝʣʦ ʪʣʦ ʩʝ ʥʘʣʘʟʠ ʥʘ ʧʦʪʝʟʫ ʫʰ˂ʘ ʨʠʿʝʢʝ ʍʨʯʘʚʢʝ ʫ ʨʠʿʝʢʫ 
ʉʫʪʿʝʩʢʫ. ʊʦ ʩʫ ʪʣʘ ʢʦʿʘ ʩʫ ʥʘʩʪʘʣʘ ʫ ʫʩʢʠʤ ʨʠʿʝʯʥʠʤ ʜʦʣʠʥʘʤʘ ʪʘʣʦʞʝˁʝʤ ʤʘʪʝʨʠʿʘʣʘ 
ʚʨʣʦ ʨʘʟʣʠʯʠʪʦʛ ʧʦ ʩʚʦʤ ʩʘʩʪʘʚʫ ʠ ʪʦ ʝʨʦʟʠʦʥʠʤ ʧʨʦʮʝʩʠʤʘ ʠ ʜʦʥʦʰʝˁʝʤ ʯʝʩʪʠʮʘ 
ʨʠʿʝʯʥʠʤ ʪʦʢʦʚʠʤʘ. ɿʘʚʠʩʥʦ ʦʜ ʧʨʠʨʦʜʝ ʥʘʥʝʰʝʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʢʦʜ ʘʣʫʚʠʿʘʣʥʦ-
ʜʝʣʫʚʠʿʘʣʥʠʭ ʟʝʤˀʠʰʪʘ ʦʚʦʛ ʧʦʜʨʫʯʿʘ ʧʦʩʪʦʿʝ ʟʥʘʪʥʘ ʚʘʨʠʨʘˁʘ ʫ ʤʦʨʬʦʣʦʛʠʿʠ. ʊʦ ʩʫ 
ʧʨʝʪʝʞʥʦ ʜʫʙʦʢʘ ʩʢʝʣʝʪʦʠʜʥʘ ʪʣʘ ʥʘʿʯʝʰ˂ʝ ʢʠʩʝʣʝ ʨʝʘʢʮʠʿʝ. ʋ ʦʜʥʦʩʫ ʥʘ ʧʨʦʠʟʚʦʜʥʫ 
ʩʧʦʩʦʙʥʦʩʪ ʟʥʘʪʥʦ ʩʫ ʙʦˀʘ ʪʣʘ ʦʜ ʦʢʦʣʥʦʛ ʙʨʜʩʢʦʛ ʧʦʜʨʫʯʿʘ. ʀʩʢˀʫʯʠʚʦ ʩʝ ʢʦʨʠʩʪʝ ʢʘʦ 
ʦʨʘʥʠʯʥʝ ʧʦʚʨʰʠʥʝ ʢʦʜ ʢʦʿʠʭ ʿʝ ʧʣʦʜʥʦʩʪ ʦʛʨʘʥʠʯʝʥʘ ʜʫʙʠʥʦʤ ʰˀʫʥʢʦʚʠʪʦʛ ʤʘʪʝʨʠʿʘʣʘ ʠ 
ʤʦʛʫ˂ʥʦʰ˂ʫ ʯʝʰ˂ʠʭ ʧʦʧʣʘʚʘ. ʉʢʦʨʦ ʩʚʝ ʧʦʚʨʰʠʥʝ ʘʣʫʚʠʿʘʣʥʦ-ʜʝʣʫʚʠʿʘʣʥʠʭ ʟʝʤˀʠʰʪʘ ʩʫ 
ʫʛʨʦʞʝʥʝ ʦʜ ʙʨʜʩʢʠʭ ʚʦʜʦʪʦʢʘ ʪʘʢʦ ʜʘ ʠʤ ʿʝ ʪʦ ʿʝʜʘʥ ʦʜ ʦʛʨʘʥʠʯʘʚʘʿʫ˂ʠʭ ʬʘʢʪʦʨʘ ʫ 
ʧʦˀʦʧʨʠʚʨʝʜʥʦʿ ʧʨʦʠʟʚʦʜˁʠ.  
ʊʠʧʦʚʠ ʟʝʤˀʠʰʪʘ ʢʦʿʠ ʩʝ ʥʘʣʘʟʝ ʫ ʢʦʥʪʘʢʪʫ ʩʘ ʧʨʝʜʤʝʪʥʠʤ ʧʨʦʩʪʦʨʦʤ ʩʫ ʠ ʉʤʝʹʘ ʢʠʩʝʣʘ 
ʪʣʘ ʥʘ ʧʿʝʰʯʘʨʠʤʘ ʠ ʰʢʨʠˀʮʠʤʘ, ʉʤʝʹʘ ʢʠʩʝʣʘ ʪʣʘ ʥʘ ʧʿʝʰʯʘʨʠʤʘ, ʰʢʨʠˀʮʠʤʘ ʠ 
ʛʣʠʥʮʠʤʘ ʠ ʉʠʨʦʝʟʝʤʠ, ʨʝʥʜʟʠʥʝ ʠ ʩʤʝʹʘ ʪʣʘ ʥʘ ʿʝʜʨʠʤ ʢʨʝʯˁʘʮʠʤʘ. 

 

 
ɻʝʦʤʦʨʬʦʣʦʰʢʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ 
 
ʊʝʨʝʥ, ʧʨʝʜʤʝʪʥʦʛ ʧʦʜʨʫʯʿʘ ʿʝ ʚʝʦʤʘ ʩʧʝʮʠʬʠʯʘʥ ʠ ʠʟʨʘʞʝʥ, ʧʣʘʥʠʥʩʢʦʛ ʢʘʨʘʢʪʝʨʘ ʛʜʿʝ 
ʜʦʤʠʥʠʨʘʿʫ ʚʨʭʦʚʠ ʠʟʥʘʜ 2000 m. n. m., ʠʟʤʝʹʫ ʢʦʿʠʭ ʩʝ ʠʟʜʚʘʿʘʿʫ ʄʘʛʣʠ˂ (2386m) ʥʘʿʚʠʰʠ 
ʚʨʭ ɹʦʩʥʝ ʠ ʍʝʨʮʝʛʦʚʠʥʝ, ʟʘʪʠʤ ʚʨʭʦʚʠ ʐʠʨʦʢʘ ʊʦʯʠʣʘ (2297m), ɹʘʜʘˁ (2242m) ʠ 
ʉʪʫʜʝʥʘʮ (2294m) ʥʘ ɺʦʣʫʿʢʫ. ʊʘʢʦʹʝ ʩʫ ʠʤʧʦʟʘʥʪʥʠ ʠ ʚʨʭʦʚʠ ɿʝʣʝʥʛʦʨʝ (ɺʠʣʠˁʘʢ, 
ʋʛˀʝʰʠʥ ʚʨʭ, ɹʨʝʛʦʯ, ʉʪʦʛ, ʆʨʣʦʚʘʮ, ʊʨʝʩʢʘʚʘʮ, ʂʣʝʢ ʠʪʜ.). ɻʝʦʤʦʨʛʦʣʦʛʠʿʘ ʦʚʦʛ ʧʦʜʨʫʯʿʘ 
ʯʠʥʠ ʅʘʮʠʦʥʘʣʥʠ ʧʘʨʢ ʉʫʪʿʝʩʢʘ ʬʘʩʮʠʥʘʥʪʥʠʤ. 
ʇʨʝʜʤʝʪʥʦ ʧʦʜʨʫʯʿʝ ʠʩʧʨʝʩʿʝʮʘʥʦ ʿʝ ʜʫʙʦʢʠʤ ʢʘˁʦʥʠʤʘ ʉʫʪʿʝʩʢʝ, ʍʨʯʘʚʢʝ, ɱʘʙʫʰʥʠʮʝ ʠ 
ʜʨʫʛʠʭ ʤʘˁʠʭ ʚʦʜʦʪʦʢʘ ʢʦʿʠ ʧʨʠʭʨʘˁʫʿʫ ʉʫʪʿʝʩʢʫ ʠ ʧʦʤʝʥʫʪʝ ʧʨʠʪʦʢʝ. ʅʘ ʦʚʦʤ ʧʣʘʥʠʥʩʢʦʤ 
ʚʠʿʝʥʮʫ ʩʝ ʿʘʚˀʘʿʫ ʙʨʦʿʥʠ ʛʣʘʮʠʿʘʣʥʠ ʮʠʨʢʦʚʠ, ʤʦʨʝʥʝ ʠ ʟʥʘʯʘʿʘʥ ʙʨʦʿ ʛʣʘʮʠʿʘʣʥʠʭ ʿʝʟʝʨʘ. 
ʆʚʝ ʧʦʿʘʚʝ ʩʫ ʦʯʠʛʣʝʜʘʥ ʜʦʢʘʟ ʝʚʦʣʫʮʠʿʝ ʟʝʤˀʠʥʝ ʢʦʨʝ ʠ ʧʦʩʣʝʜˁʝʛ ʣʝʜʝʥʦʛ ʜʦʙʘ, ʢʘʜʘ 
ʿʝ ʩʚʝ ʙʠʣʦ ʦʢʦʚʘʥʦ ʣʝʜʦʤ ʘ ʣʝʜʥʠʯʢʠ ʛʣʝʯʝʨʠ ʢʣʠʟʠʣʠ ʢʘ ʜʦʣʠʥʘʤʘ. ʅʘ ʦʚʦʤ ʧʦʜʨʫʯʿʫ ʩʫ 
ʿʦʰ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʘ ʧʨʠʨʦʜʥʘ ʩʝʜʣʘ, ʢʦʿʘ ʩʝ ʿʘʚˀʘʿʫ ʥʘ ʧʨʝʣʘʟʫ ʿʝʜʥʦʛ ʧʣʘʥʠʥʩʢʦʛ 
ʚʠʿʝʥʮʘ ʫ ʜʨʫʛʠ. ʅʘʿˀʝʧʰʘ ʩʫ ɼʨʘʛʘʰ ʩʝʜʣʦ, ʇʨʠʿʝʚʦʨ, ʏʝʤʝʨʥʦ ʠ ʇʨʠʿʝʹʝʣ. 
ʇʘʜʠʥʝ ʍʨʯʘʚʢʝ ʫ ʩʨʝʜˁʝʤ ʜʠʿʝʣʫ ʚʦʜʦʪʦʢʘ ʩʫ ʠʟʫʟʝʪʥʦ ʩʪʨʤʝ ʰʪʦ ʫʢʘʟʫʿʝ ʥʘ ʟʥʘʪʥʫ 
ʚʠʩʠʥʩʢʫ ʨʘʟʣʠʢʫ ʢʘʢʦ ʫʟʜʫʞʥʫʦʤ ʪʘʢʦ ʠ ʫ ʧʦʧʨʝʯʥʦʤ ʩʤʠʿʝʨʫ. ʇʦʚʨʰʠʥʘ ʩʣʠʚʥʦʛ ʧʦʜʨʫʯʿʘ 
ʠʟʥʦʩʠ ʦʢʦ 40 km2. ʅʘʛʠʙʠ ʪʨʝʥʘ ʩʝ ʢʨʝ˂ʫ ʦʜ 100 ʧʘ ʜʦ 450. 

 



 

ʉʪʫʜʠʿʘ ʦ ʧʨʦʮʿʝʥʠ ʫʪʠʮʘʿʘ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ ʧʨʦʿʝʢʪʘ ʄʍɽ Ăʍʨʯʘʚʢʘ 1(ʉ-X-2), 2( ʉ-ʍ-1 ), 3(ʉ-X-3) 
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ʉʣʠʢʘ ʙʨ. 7. ʂʘʨʪʘ ʥʘʛʠʙʘ ʥʘ ʰʠʨʝʤ ʧʦʜʨʫʯʿʫ ʩʠʩʪʝʤʘ ʄʍɽ ʍʨʯʘʚʢʘ 

 
ɻʝʦʣʦʰʢʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ  

 
ɻʝʦʣʦʰʢʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʪʝʨʝʥʘ ʩʫ ʦʙʨʘʹʝʥʝ ʥʘ ʦʩʥʦʚʫ ʆɻʂ ʣʠʩʪ ɻʘʮʢʦ ʠ ʌʦʯʘ, ʟʘʪʠʤ ʥʘ 
ʦʩʥʦʚʫ ʘʥʘʣʠʟʝ ʧʦʩʪʦʿʝ˂ʝ ʛʝʦʣʦʰʢʝ ʜʦʢʫʤʝʥʪʘʮʠʿʝ (ʀʜʝʿʥʠ ʧʨʦʿʝʢʘʪ ʄʍɽ Ăʍʨʯʘʚʢʘ 1(ʉ-ʍ-
2), 2(ʉ-ʍ-1), 3(ʉ-ʍ-3); ʉʪʨʫʯʥʦ ʤʠʰˀʝˁʝ ʠ ʫʨʙʘʥʠʩʪʠʯʢʦ ʪʝʭʥʠʯʢʠ ʫʩʣʦʚʠ ʟʘ ʠʟʛʨʘʜˁʫ 
ʤʘʣʝ ʭʠʜʨʦʝʣʝʢʪʨʘʥʝ ʍʨʯʘʚʢʝ 1(ʉ-ʍ-2), 2(ʉ-ʍ-1), 3 (ʉ-ʍ-3) ʥʘ ʨʠʿʝʮʠ ʍʨʯʘʚkʠ. ʆʜ 
ʧʦʩʝʙʥʦʛ ʟʥʘʯʘʿʘ ʿʝ ʪʫʤʘʯ ʟʘ ʆʩʥʦʚʥʫ ʛʝʦʣʦʰʢʫ ʢʘʨʪʫ, ʣʠʩʪ ʌʦʯʘ. 
ʆʩʥʦʚʥʫ ʩʪʠʿʝʥʩʢʫ ʤʘʩʫ (ʧʦ ʆɻʂ) ʥʘ ʠʩʪʨʘʞʠʚʘʥʦʤ ʧʦʜʨʫʯʿʫ ʯʠʥʝ  ʩʪʠʿʝʥʝ ʪʨʠʿʘʨʩʢʝ  
ʩʪʘʨʦʩʪʠ. ʀʟʚʦʨʠʰʥʠ ʜʠʦ ʨʠʿʝʢʝ ʍʨʯʘʚʢʝ ʠʟʛʨʘʹʫʿʫ ʩʣʘʙʦʚʦʜʦʧʨʦʧʫcʥʠ ʢʣʘʩʪʠʪʠ, 
ʧʨʝʪʝʞʥʦ ʬʣʠʰʝʚʠ ʢʦʤʧʣʝʢʩʘ ʧʿʝʰʯʘʨʘ, ʢʦʥʛʣʦʤʝʨʘʪʘ, ʣʘʧʦʨʘ ʠ ʛʣʠʥʝ. 
 
ʂʨʝʜʥʠ ʩʝʜʠʤʝʥʪʠ (ʂ) 
 
ʂʘʦ ʥʘʿʩʪʘʨʠʿʠ ʩʝʜʠʤʝʥʪʠ ʟʘʩʪʫʧˀʝʥʝ ʩʫ ʢʨʝʜʥʝ ʪʚʦʨʝʚʠʥʝ ʢʦʿʝ ʩʫ ʧʨʝʜʩʪʘʚˀʝʥʝ 
ʣʘʧʦʨʦʚʠʪʦʤ ʬʘʮʠʿʦʤ ʛʦʨˁʦʢʨʝʜʦʛ ʬʣʠʰʘ. ʃʘʧʦʨʦʚʠʪʘ ʬʘʮʠʿʘ ʿʝ ʥʘʿʯʝʰ˂ʝ ʟʘʩʪʫʧˀʝʥʘ 
ʢʘʣʢʘʨʝʥʠʪʠʤʘ ʠ ʣʘʧʦʨʮʠʤʘ, ʘ ʧʦʜʨʝʹʝʥʠʿʝ ʢʨʝʯˁʘʮʠʤʘ, ʙʨʝʯʘʤʘ , ʧʿʝʰʯʘʨʠʤʘ ʠ 
ʛʣʠʥʮʠʤʘ. ʉʝʜʠʤʝʥʪʦʣʦʰʢʠʤ ʠʩʧʠʪʠʚʘˁʠʤʘ ʿʝ ʫʪʚʨʹʝʥʦ, ʜʘ ʩʫ ʥʘʿʚʠʰʝ ʟʘʩʪʫʧˀʝʥʠ 
ʧʿʝʩʢʦʚʠʪʠ ʠʥʪʨʘʤʠʢʨʠʪʠ, ʣʘʦʧʨʦʚʠʪʠ ʤʠʢʨʠʪʠ ʠ ʣʘʧʦʨʮʠ. 
ʋ ʮʿʝʣʦʢʫʧʥʦʤ ʢʦʤʧʣʝʢʩʫ ʜʫʨʤʠʪʦʨʩʢʦʛ ʬʣʠʰʘ, ʣʘʧʦʨʦʚʠʪʘ ʬʘʮʠʿʘ ʣʝʞʠ ʥʘ ʚʠʰʠʤ 
ʜʠʿʝʣʦʚʠʤʘ ʢʨʝʯˁʘʯʢʝ ʬʘʮʠʿʝ. ʉʝʢʚʝʥʮʝ ʩʫ ʜʘʣʝʢʦ ʤʘˁʠʭ ʜʝʙˀʠʥʘ ʥʝʛʦ ʫ ʢʨʝʯˁʘʯʢʦʤ 
ʨʘʟʚʦʿʫ. ʋʛʣʘʚʥʦʤ ʩʫ ʧʦʪʧʫʥʝ ʪʘʤʦ ʛʜʿʝ ʩʫ ʠʥʪʝʨʚʘʣʠ ʠʟʛʨʘʹʝʥʠ ʦʜ ʢʘʣʢʘʨʝʥʠʪʘ, 
ʣʘʧʦʨʦʚʠʪʠʭ ʢʨʝʯˁʘʢʘ, ʣʘʧʦʨʘ ʠ ʛʣʠʥʘʮʘ. ɿʘ ʨʘʟʣʠʢʫ ʦʜ ʢʨʝʯˁʘʯʢʝ ʬʘʮʠʿʝ, ʣʘʧʦʨʦʚʠʪʘ ʿʝ 
ʤʥʦʛʦ ʚʠʰʝ ʫʙʨʘʥʘ.  
ɼʝʙˀʠʥʘ ʛʦʨˁʦʢʨʝʜʥʦʛ ʬʣʠʰʘ, ʫ ʦʚʠʿ ʿʝʜʠʥʠʮʠ ʩʝ ʧʨʦʮʠʿʝˁʫʿʝ ʥʘ 100 ʤʝʪʘʨʘ, ʤʘʜʘ ʿʝ 
ʨʝʢʦʥʩʪʨʫʢʮʠʿʘ ʚʝʦʤʘ ʪʝʰʢʘ, ʨʘʜʠ ʠʟʨʘʟʠʪʝ ʫʙʨʘʥʦʩʪʠ ʠ ʧʦʣʦʤˀʝʥʦʩʪʠ. 
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ɱʫʨʩʢʠ ʩʝʜʠʤʝʥʪʠ (ɱ) 
 
ʋ ʦʚʦʿ ʩʪʨʫʢʪʫʨʥʦ-ʬʘʮʠʿʘʣʥʦʿ ʿʝʜʠʥʠʮʠ, ʩʫ ʧʨʝʜʩʪʘʚˀʝʥʠ ʥʝʩʠʛʫʨʥʠʤ ʣʠʿʘʩʦʤ, ʜʦʛʝʨ-
ʤʘʣʤʦʤ ʠ ʧʘʣʝʦʥʪʦʣʦʰʢʠ ʜʦʢʘʟʘʥʠʤ ʤʘʣʤʦʤ. 
ʋ ʪʝʢʪʦʥʩʢʦʤ ʧʨʦʟʦʨʫ ʍʨʯʘʚʢʝ , ʥʘ ʮʨʚʝʥʢʘʩʪʠʤ ʢʨʝʯˁʘʮʠʤʘ ʩ ʨʦʞˁʘʮʠʤʘ ʟʘ ʢʦʿʝ ʩʝ 
ʩʤʘʪʨʘ ʜʘ ʩʫ ʛʦʨˁʦʢʨʝʜʥʝ ʩʪʘʨʦʩʪʠ, ʢʦʥʢʦʨʜʘʥʪʥʦ ʣʝʞʠ ʩʝʨʠʿʘ ʩʣʦʿʝʚʘ ʢʦʿʘ ʥʝ ʩʘʜʨʞʠ 
ʬʦʩʠʣʝ, ʘ ʧʨʝʜʩʪʘʚˀʝʥʘ ʿʝ ʙʘʥʢʦʚʠʪʠʤ ʠ ʫʩʣʦʿʝʥʠʤ ʜʦʣʦʤʠʪʠʯʥʠʤ ʢʨʝʯˁʘʮʠʤʘ ʩ 
ʠʩʧʨʝʢʠʜʘʥʠʤ ʩʣʦʿʝʚʠʤʘ ʠ ʩʦʯʠʚʠʤʘ ʨʦʞˁʘʢʘ, ʢʘʦ ʠ ʙʘʥʢʦʚʠʪʠʤ ʫʩʣʦʿʝʥʠʤ ʜʦʣʦʤʠʪʠʤʘ. 
ʉʝʜʠʤʝʥʪʦʣʦʰʢʠ ʩʫ ʫʪʚʨʹʝʥʠ: ʜʦʣʦʤʠʪʠ, ʩʠʣʠʬʠʢʦʚʘʥʠ ʜʦʣʦʤʠʪʠ, ʩʠʣʠʬʠʢʦʚʘʥʠ 
ʤʠʢʨʦʩʧʘʨʠʪʠ. ʇʨʝʜʧʦʩʪʘʚˀʘ ʩʝ ʜʘ ʿʝ ʦʚʘ ʩʝʨʠʿʘ ʣʠʿʘʩʢʝ ʩʪʘʨʦʩʪʠ ʠ ʜʘ ʠʤʘ ʜʝʙˀʠʥʫ ʦʢʦ 
80 ʤʝʪʘʨʘ. 
ʅʘ ʧʨʝʪʭʦʜʥʦ ʦʧʠʩʘʥʠʤ ʜʦʣʦʤʠʪʠʯʥʠʤ ʢʨʝʯˁʘʮʠʤʘ ʠ ʜʦʣʦʤʠʪʠʤʘ, ʫ ʜʦʣʠʥʠ ʍʨʯʘʚʢʝ, 
ʢʦʥʢʦʨʜʘʥʪʥʦ ʣʝʞʠ ʩʝʨʠʿʘ ʩʣʦʿʝʚʘ, ʧʨʝʜʩʪʘʚˀʝʥʘ ʫ ʜʦˁʠʤ ʜʠʿʝʣʦʚʠʤʘ ʙʨʝʯʘʤʘ, ʢʦʿʝ 
ʧʦʩʪʝʧʝʥʦ ʧʨʝʣʘʟʝ ʫ ʫʩʣʦʿʝʥʝ ʢʨʝʯˁʘʢʝ ʩʘ ʩʦʯʠʚʠʤʘ ʨʦʞˁʘʢʘ; ʫʩʣʦʿʝʥʠʤ ʠ ʤʘʩʠʚʥʠʤ 
ʢʨʝʯˁʘʮʠʤʘ ʠ ʥʘ ʢʦʥʮʫ ʫʩʣʦʿʝʥʠʤ ʢʨʝʯˁʘʮʠʤʘ ʩ ʧʨʦʩʣʦʿʮʠʤʘ ʨʦʞˁʘʢʘ. 
  
ʉʝʜʠʤʝʥʪʦʣʦʰʢʠ, ʦʚʠ ʩʝʜʠʤʝʥʪʠ ʩʫ ʠʜʝʥʪʠʬʠʢʦʚʘʥʠ ʢʘʦ: ʬʦʩʠʣʠʬʝʨʥʠ ʤʠʢʨʠʪʠ, 
ʜʠʩʤʠʢʠʪʠ, ʤʠʢʨʦʩʧʘʨʠʪʠ, ʜʠʩʤʠʢʨʠʪʠ, ʤʠʢʨʦʩʧʘʨʠʪʠ, ʣʘʧʦʨʦʚʠʪʠ ʤʠʢʨʠʪʠ ʠ ʜʦʣʦʤʠʪʠ. 
ʎʠʿʝʣʘ ʩʝʨʠʿʘ ʿʝ ʜʝʙʝʣʘ ʦʢʦ 190 ʤʝʪʘʨʘ. 
 
ʅʘ ʜʦʛʝʨʩʢʦ-ʤʘʣʤʩʢʠʤ ʩʝʜʠʤʝʥʪʠʤʘ ʫ ʛʦʨˁʝʤ ʪʦʢʫ ʍʨʯʘʚʢʝ, ʢʦʥʢʦʨʜʘʥʪʥʦ ʣʝʞʝ ʩʧʨʫʜʥʠ 
ʝʣʠʧʩʘʢʪʠʥʠʿʩʢʠ ʢʨʝʯˁʘʮʠ. ʇʘʣʝʦʥʪʦʣʦʰʢʠʤ ʠʩʧʠʪʠʚʘˁʝʤ ʫ ʦʚʠʦʤ ʢʨʝʯˁʘʮʠʤʘ ʿʝ 
ʫʪʚʨʹʝʥʦ ʧʨʠʩʫʩʪʚʦ ʬʦʩʠʣʘ ʯʠʤʝ ʿʝ ʜʦʢʫʤʝʥʪʦʚʘʥʘ ʩʪʘʨʦʩʪ ʛʦʨˁʠʭ ʜʠʿʝʣʦʚʘ ʤʘʣʤʘ. 
ɼʝʙˀʠʥʘ ʠʤ ʠʟʥʦʩʠ ʦʢʦ 100 ʤʝʪʘʨʘ. 
 
ʊʨʠʿʘʩʢʠ ʩʝʜʠʤʝʥʪʠ (ʊ) 
ʋ ʦʚʦʿ ʩʪʨʫʢʪʫʨʥʦ-ʬʘʮʠʿʘʣʥʦʿ ʿʝʜʠʥʠʮʠ ʠʤʘʿʫ ʚʝʣʠʢʦ ʨʘʩʧʨʦʩʪʨʘˁʝˁʝ. ɱʘʢʦ  ʩʫ 
ʟʘʩʪʫʧˀʝʥʠ. ʋʟ ʩʨʝʜˁʠ ʪʨʠʿʘʩ ʚʝʟʘʥʠ ʩʫ ʠ ʠʟʣʠʚʠ ʘʥʜʝʟʠʪʘ ʠ ʢʝʨʘʪʦʬʠʨʘ, ʢʘʦ ʠ ʧʨʦʙʦʿʠ 
ʞʠʯʥʠʭ ʩʪʠʿʝʥʘ. 
ɼʦˁʠ ʪʨʠʿʘʩ(ʊ1) ʿʝ ʨʝʣʘʪʠʚʥʦ ʤʘʣʦ ʟʘʩʪʫʧˀʝʥ. ʅʘʿʯʝʰ˂ʝ ʿʝ ʫ ʪʝʢʪʦʥʩʢʦʤ ʢʦʥʪʘʢʪʫ ʩ 
ʤʘʩʠʚʥʠʤ ʢʨʝʯˁʘʮʠʤʘ ʩʨʝʜˁʝʛ-ʛʦʨˁʝʛ ʪʨʠʿʘʩʘ ʠʣʠ ʢʝʨʘʪʦʬʠʨʠʤʘ. ɼʝʙˀʠʥʘ 
ʜʦˁʦʪʨʠʿʘʩʢʠʭ ʩʝʜʠʤʝʥʘʪʘ, ʫ ʦʚʦʿ ʿʝʜʠʥʠʮʠ ʿʝ ʜʦʩʪʘ ʧʨʦʤʿʝʥˀʠʚʘ ʠ ʢʨʝ˂ʝ ʩʝ ʦʜ 20 ʜʦ 150 
ʤʝʪʘʨʘ.  
ʉʨʝʜˁʠ ʪʨʠʿʘʩ(ʊ2) ʿʝ ʟʘʩʪʫʧˀʝʥ ʘʥʠʟʠʯʢʠʤ ʠ ʣʘʜʠʥʠʯʢʠʤ ʢʘʪʦʤ, ʢʘʦ ʠ ʧʨʝʣʘʟʥʠʤ 
ʩʣʦʿʝʚʠʤʘ ʠʟʤʝʹʫ ʩʨʝʜˁʝʛ ʠ ʛʦʨˁʝʛ ʪʨʠʿʘʩʘ. ʋ ʩʨʝʜˁʝʤ ʪʨʠʿʘʩʫ ʜʦʣʘʟʠ ʜʦ ʠʥʪʝʟʠʚʥʝ 
ʚʫʣʢʘʥʩʢʝ ʘʢʪʠʚʥʦʩʪʠ, ʢʦʿʘ ʿʝ ʜʘʣʘ ʠʟʣʠʚʝ ʘʥʜʝʟʠʪʘ, ʢʝʨʘʪʦʬʠʨʘ ʠ ʢʚʘʨʮʥʠʭ ʢʝʨʘʪʦʬʠʨʘ, 
ʢʘʦ ʠ ʞʠʯʥʠʭ ʩʪʠʿʝʥʘ. 
ɸʥʠʟʠʯʢʠ ʢʘʪ(ʊ2

1) ʥʘ ʦʩʥʦʚʫ ʩʫʧʝʨ ʧʦʟʠʮʠʿʝ, ʫ ʘʥʠʟʠʯʢʦʤ ʢʘʪʫ ʠʟʜʚʦʿʝʥʠ ʩʫ ʢʘʦ ʜʦˁʠ ʧʘʢʝʪ 
ʪʘʤʥʠ ʧʣʦʯʘʩʪʠ ʢʨʝʯˁʘʮʠ, ʘ ʦʩʪʘʣʠ ʣʠʪʦ ʪʠʧʦʚʠ ʩʫ ʪʨʝʪʠʨʘʥʠ ʢʘʦ ʥʝʨʘʰʯʣʘˁʝʥʠ 
ʩʝʜʠʤʝʥʪʠ ʘʥʠʟʠʯʢʦʛ ʢʘʪʘ. 
ʊʘʤʥʠ ʧʣʦʯʘʩʪʠ ʢʨʝʯˁʘʮʠ ʧʨʝʜʩʪʘʚˀʘʿʫ ʥʘʿʜʦˁʝ ʜʠʿʝʣʦʚʝ ʘʥʠʟʠʯʢʦʛ ʢʘʪʘ. ʂʦʥʩʪʘʪʦʚʘʥʠ 
ʩʫ ʩʘʤʦ ʢʘʦ ʤʘʣʘ ʧʦʿʘʚʘ ʫ ʰʘʨʥʠʨʫ ʘʥʪʠʢʣʠʥʘʣʝ, ʯʠʿʘ ʢʨʠʣʘ ʯʠʥʝ ʘʥʜʝʟʠʪʠ, ʥʝ ʩʘʜʨʞʝ 
ʬʦʩʠʣʝ ʠ ʥʝ ʧʨʝʣʘʟʝ ʜʝʙˀʠʥʫ ʦʜ 20 ʤʝʪʘʨʘ. ʅʝʨʘʰʯʣʘˁʝʥʠ ʩʝʜʠʤʝʥʪʠ ʘʥʠʟʠʯʢʦʛ ʢʘʪʘ ʩʫ 
ʨʝʣʘʪʠʚʥʦ ʤʘʣʦ ʨʘʟʚʠʿʝʥʠ ʠ ˁʠʭʦʚʘ ʜʝʙˀʠʥʘ ʥʝ ʧʨʝʣʘʟʠ 20 ʤʝʪʘʨʘ. 
ɻʦʨˁʠ ʪʨʠʿʘʩ(ʊ3) ʿʝ ʧʨʝʜʩʪʘʚˀʝʥ ʿʝ ʤʘʩʠʚʥʠʤ ʢʨʝʯˁʘʮʠʤʘ ʢʘʨʥʠʯʢʦʛ ʠ ʛʨʫʜʚʘʩʪʠʤ, ʨʠʿʝʹʝ 
ʤʠʢʨʦʢʨʠʩʪʘʣʘʩʪʠʤ ʢʨʝʯˁʘʮʠʤʘ ʥʦʨʠʯʢʦʛ ʢʘʪʘ. 
ʉʧʠʣʠʪʠ(ɓɓab) ʠʟʛʨʘʹʫʿʫ ʜʝʢʘʢʠʣʦʤʝʪʘʨʩʢʦ ʚʫʣʢʘʥʩʢʦ ʪʠʿʝʣʦ ʫ ʪʝʢʪʦʥʩʢʦʤ ʧʨʦʟʦʨʫ 
ʍʨʯʘʚʢʝ. ʂʦʜ ʩʧʠʣʠʪʘ ʩʝ ʿʘʩʥʦ ʦʯʠʪʘʚʘʿʫ ʜʚʘ ʩʪʨʫʢʪʫʨʥʘ ʚʘʨʠʿʝʪʝʪʘ: ʦʬʠʪʩʢʠ ʠ 
ʭʠʧʦʢʨʠʩʪʘʣʥʦ ʧʦʨʬʠʨʩʢʠ, ʘ ʦʙʘ ʩʪʨʫʢʪʫʨʥʘ ʚʘʨʠʿʝʪʝʪʘ ʯʝʩʪʦ ʩʘʜʨʞʝ ʧʦʚʝ˂ʘʥʫ ʢʦʣʠʯʠʥʫ 
ʤʘʥʜʫʣʘ. ʋ ʤʠʥʝʨʘʣʥʦʤ ʩʘʩʪʘʚʫ ʩʧʠʣʠʪʘ ʥʘʿʯʝʰ˂ʠ ʩʫ ʩʘʩʪʦʿʮʠ ʘʣʙʠʪ ʠ ʘʫʛʠʪ, ʘ ʜʦʣʘʟʠ ʿʦʰ 
ʧʨʦʤʿʝʥˀʠʚʘ ʢʦʣʠʯʠʥʘ ʩʪʘʢʣʘ, ʟʘʪʠʤ ʢʣʦʨʠʪ, ʝʧʠʜʦʪ ʠ ʨʘʟʣʠʯʠʪʠ ʘʢʮʝʩʦʨʥʠ ʩʘʩʪʦʿʮʠ. 
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ʂʚʘʨʪʘʨ(Q) 
 
ʂʚʘʨʪʘʨʥʝ ʥʘʩʣʘʛʝ ʩʫ ʨʘʟʣʠʯʠʪʦ ʨʘʟʚʠʿʝʥʝ ʠ ʘʢʦ ʥʝʤʘʿʫ ʚʝʣʠʢʦ ʨʘʩʧʨʦʩʪʨʘˁʝˁʝ. ʐʪʦ ʩʝ 
ʪʠʯʝ ʢʚʘʨʪʘʨʘ ʫ ʧʨʝʜʤʝʪʥʦʤ ʧʦʜʨʫʯʿʫ ʟʘʩʪʫʧˀʝʥ ʿʝ ʩʠʧʘʨ ʠ ʘʣʫʚʠʿʫʤ. 
ʉʠʧʘʨʠ(s) ʩʫ ʧʨʝʜʩʪʘʚˀʝʥʠ ʧʦʿʝʜʠʥʘʯʥʦ ʠʣʠ ʫ ʟʘʩʪʦʨʠʤʘ. ʅʘʣʘʟʠʤʦ ʠʭ ʛʦʪʦʚʦ ʥʘ ʩʚʠʤ 
ʩʪʨʤʠʿʠʤ ʦʙʨʦʥʮʠʤʘ. ʇʨʝʜʩʪʘʚˀʝʥʠ ʩʫ ʧʨʝʪʝʞʥʦ ʥʝʟʘʦʙˀʝʥʠʤ ʢʦʤʘʜʠʤʘ ʨʘʟʣʠʯʠʪʠʭ 
ʜʠʤʝʥʟʠʿʘ ʢʨʝʯˁʘʢʘ ʠ ʜʦʣʦʤʠʪʘ. ʇʦ ʙʦʢʦʚʠʤʘ ʩʫ ʤʿʝʩʪʠʤʠʯʥʦ ʮʝʤʝʥʪʦʚʘʥʠ. 
ɸʣʫʚʠʿʫʤ(al) ʿʝ ʨʘʩʧʨʦʩʪʨʘˁʝʥ ʜʫʞ ʪʦʢʘ ʠ ʥʠʞʠʭ ʜʠʿʝʣʦʚʘ ʜʦʣʠʥʘ ʚʝ˂ʠʭ ʨʠʿʝʢʘ ( ɼʨʠʥʘ, 
ʉʫʪʿʝʩʢʘ, ɴʝʭʦʪʠʥʘ). ʇʨʝʜʩʪʘʚˀʝʥ ʿʝ ʰˀʫʥʢʦʚʠʤʘ, ʧʠʿʝʩʢʦʤ ʠ ʟʘʚʨʰʥʠʤ ʰˀʫʥʢʦʚʠʪʦ-
ʧʿʝʩʢʦʚʠʪʠʤ ʭʦʨʠʟʦʥʪʦʤ. 
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ʍʠʜʨʦʛʝʦʣʦʰʢʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʪʝʨʝʥʘ 

 
ʉʪʠʿʝʥʩʢʝ ʤʘʩʝ ʢʦʿʝ ʠʟʛʨʘʹʫʿʫ ʠʩʪʨʘʞʠʚʘʥʦ ʧʦʜʨʫʯʿʝ ʤʦʛʫ ʩʝ ʧʦʜʠʿʝʣʠʪʠ ʫ ʪʨʠ ʦʩʥʦʚʥʝ 
ʢʘʪʝʛʦʨʠʿʝ: 
ʘ) ʂʚʘʨʮʥʠ ʧʿʝʰʯʘʨʠ ʠ ʛʣʠʥʮʠ ʜʦˁʝʛ ʪʨʠʿʘʩʘ, ʪʝ ʣʘʧʦʨʮʠ ʠ ʢʘʣʢʘʨʝʥʠʪʠ ʜʦˁʝ ʿʫʨʝ, 
ʧʨʠʧʘʜʘʿʫ ʢʘʪʝʛʦʨʠʿʠ ʩʣʘʙʦʚʦʜʦʧʨʦʧʫʩʥʠʭ ʜʦ ʧʨʘʢʪʠʯʥʦ ʚʦʜʦʥʝʧʨʦʧʫʩʥʠʭ ʩʝʜʠʤʝʥʘʪʘ. 
ʈʠʿʝʯ ʿʝ ʦ ʩʪʠʿʝʥʘʤʘ ʧʫʢʦʪʠʥʩʢʝ ʧʦʨʦʟʥʦʩʪʠ. 
ʙ) ʋ ʜʨʫʛʫ ʢʘʪʝʛʦʨʠʿʫ ʩʧʘʜʘʿʫ ʚʦʜʦʧʨʦʧʫʩʥʝ ʩʪʠʿʝʥʝ ʧʫʢʦʪʠʥʩʢʦ-ʢʘʚʝʨʥʦʟʥʝ ʧʦʨʦʟʥʦʩʪʠ 
ʢʦʿʝ ʧʨʠʧʘʜʘʿʫ ʘʥʠʟʠʿʩʢʦʤ ʠ ʣʘʜʠʥʩʢʦʤ ʢʘʪʫ ʧʨʝʜʩʪʘʚˀʝʥʝ ʩʠʚʠʤ ʠ ʮʨʚʝʥʘʩʪʠʤ 
ʢʨʝʯˁʘʮʠʤʘ, ʢʨʝʯˁʘʮʠʤʘ ʩʘ ʨʦʞʥʘʮʠʤʘ ʠ ʜʦʣʦʤʠʪʠʤʘ. 
ʮ) ʂʘʦ ʧʦʩʝʙʥʘ ʭʠʜʨʦʛʝʦʣʦʰʢʘ ʢʘʪʝʛʦʨʠʿʘ ʠʟʜʚʦʿʝʥʠ ʩʫ ʢʚʘʨʪʘʨʥʠ ʩʝʜʠʤʝʥʪʠ 
ʘʣʫʚʠʿʘʣʥʦʛ ʠ ʧʨʦʣʫʚʠʿʘʣʥʦʛ ʧʦʨʠʿʝʢʣʘ. ʏʠʥʝ ʢʘʪʝʛʦʨʠʿʫ ʜʦʙʨʦʚʦʜʦʧʨʦʧʫʩʥʠʭ ʩʪʠʿʝʥʘ, 
ʧʨʝʜʩʪʘʚˀʝʥʠʭ ʧʿʝʩʢʦʚʠʪʦʤ, ʰˀʫʥʢʦʚʠʪʦʤ ʠ ʢʘʤʝʥʠʪʦʤ ʜʨʦʙʠʥʦʤ, ʪʝ ʩʝ ʢʨʦʟ ˁʠʭ ʚʨʰʠ 
ʠʥʬʣʠʪʨʘʮʠʿʘ ʠ ʧʨʦʮʿʝʹʠʚʘˁʝ ʧʦʚʨʰʠʥʩʢʠʭ ʠ ʧʨʦʪʦʯʥʠʭ ʚʦʜʘ. 
 
 
ʉʝʠʟʤʦʣʦʰʢʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʪʝʨʝʥʘ 
 

ʇʨʝʤʘ ʚʘʞʝ˂ʦʿ ʇʨʠʚʨʝʤʝʥʦʿ ʩʝʠʟʤʦʣʦʰʢʦʿ ʢʘʨʪʠ ʉʌʈɱ (ɿʘʿʝʜʥʠʮʘ ʟʘ ʩʝʠʟʤʦʣʦʛʠʿʫ ʉʌʈɱ, 
1987- ʢʘʨʘʪʘ ʠʟ ʇʨʘʚʠʣʥʠʢʘ ʦ ʪʝʭʥʠʯʢʠʤ ʤʿʝʨʘʤʘ ʠ ʫʩʣʦʚʠʤʘ ʟʘ ʛʨʘʹʝˁʝ ʫ ʩʝʠʟʤʠʯʢʠʤ 
ʧʦʜʨʫʯʿʠʤʘ), ʦʯʝʢʠʚʘʥʠ ʤʘʢʩʠʤʘʣʥʠ ʠʥʪʝʥʟʠʪʝʪ ʟʝʤˀʦʪʨʝʩʘ ʫ ʧʦʚʨʘʪʥʦʤ ʧʝʨʠʦʜʫ ʦʜ 500 
ʛʦʜʠʥʘ, ʣʦʢʘʮʠʿʘ ʄʍɽ ʥʘʣʘʟʠ ʩʝ ʫ ʟʦʥʠ VII0 ʩʝʠʟʤʠʯʢʦʛ ʠʥʪʝʥʟʠʪʝʪʘ (ʄʉʉ) ʠʣʠ ʥʫʤʝʨʠʯʢʠ 
ʝʢʚʠʚʘʣʝʥʪʥʝ ʄʉʂ-64 ʩʢʘʣʝ. ʉʝʠʟʤʠʯʢʠ ʨʠʟʠʢ ʿʝ, ʫ ʥʘʿʚʝ˂ʦʿ ʤʿʝʨʠ ʫʩʣʦʚˀʝʥ ʧʨʠʩʫʩʪʚʦʤ 
ʙʣʠʩʢʦʛ ʘʫʪʦʭʪʦʥʦʛ ʞʘʨʠʰʪʘ ʫ ʨʝʿʦʥʫ ʧʣʘʥʠʥʝ ʊʨʝʩʢʘʚʠʮʘ, ʩʝʿʚʝʨʦʟʘʧʘʜʥʦ ʦʜ ʂʘʣʠʥʦʚʠʢʘ. 

ʉʝʠʟʤʦʪʝʢʪʦʥʩʢʦʤ ʘʥʘʣʠʟʦʤ (ʢʦʨʝʣʘʮʠʿʦʤ ʪʝʢʪʦʥʩʢʠʭ ʠ ʛʝʦʣʦʰʢʠʭ ʝʣʝʤʝʥʘʪʘ 
ʨʝʛʠʩʪʨʦʚʘʥʝ ʩʝʠʟʤʠʯʥʦʩʪʠ) ʤʦʛʫ˂ʝ ʿʝ ʠʟʚʝʩʪʠ ʟʘʢˀʫʯʘʢ ʜʘ ʿʝ ʮʿʝʣʦʢʫʧʥʘ ʝʚʠʜʝʥʪʠʨʘʥʘ, 
ʢʘʦ ʠ ʧʦʪʝʥʮʠʿʘʣʥʘ ʩʝʠʟʤʦʪʝʢʪʦʥʩʢʘ ʘʢʪʠʚʥʦʩʪ ʚʝʟʘʥʘ ʟʘ ʧʨʦʮʝʩʝ ʫʤʿʝʨʝʥʠʭ ʨʘʟʤʿʝʨʘ 
ʣʦʢʘʣʥʦʛ ʢʘʨʘʢʪʝʨʘ.  
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2.1.5. ʇʦʜʘʮʠ ʦ ʠʟʚʦʨʠh ʪʫ ʚʦʜʦʩʥʘʙʜʠʿʝʚʘʥʘʿ (ʫʜʘˀ ʝʥʦʩʪ, ʢʘʧʘʮʠʪʝʪ, ʫʛʨʦʞʝʥʦʩʪ, 
ʟʦʥʝ ʩʘʥʠʪʘʨʥʝ ʟʘʰʪʠʪʝ) ʠ ʧʦʜʘʮʠ ʦ ʦʩʥʦʚʥʠʤ ʭʠʜʨʦʣʦhʢʠʤ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘʤʘ 

ʅʘ ʨʠʿʝʮʠ ʍʨʯʘʚʢʠ, ʯʠʿʝ ʩʣʠʚʥʦ ʧʦʜʨʫʯʿʝ ʧʨʠʧʘʜʘ ʩʣʠʚʥʦʤ ʧʦʜʨʫʯʿʫ ʨʠʿʝʢʝ ʉʫʪʿʝʩʢʝ, 
ʦʜʥʦʩʥʦ ʨʠʿʝʢʝ ɼʨʠʥʝ, ʧʣʘʥʠʨʘʥʘ ʿʝ ʠʟʛʨʘʜˁa ʪʨʠ ʄʍɽ ʫ ʥʠʟʫ ʠ ʪʦ: 
ʄʍɽ èʍʨʯʘʚʢʘ 1è, 
ʄʍɽ èʍʨʯʘʚʢʘ 2è ʠ 
ʄʍɽ èʍʨʯʘʚʢʘ 3è. 
ɺʦʜʦʪʦʢ ʨʠʿʝʢʝ ʍʨʯʘʚʢʝ ʠʟʥʦʩʠ ccʘ 15 km ʠ ʥʘʣʘʟʠ ʩʝ 20 km ʿʫʛʦ-ʿʫʛʦʟʘʧʘʜʥʦ ʦʜ ʛʨʘʜʘ 
ʌʦʯʘ. ʆʚʘʿ ʚʦʜʦʪʦʢ ʩʝ ʩʥʘʙʜʠʿʝʚʘ ʚʦʜʘʤʘ ʩʘ ʧʣʘʪʦʘ ʧʣʘʥʠʥʝ ɿʝʣʝʥʛʦʨʝ ʢʦʿʠ ʿʝ ʦʙʨʘʩʪʘʦ 
ʦʙʠʣʥʦʤ ʚʝʛʝʪʘʮʠʿʦʤ. 
 
Mʍɽ Ăʍʈʏɸɺʂɸ 1 (ʉ-X-2), " 
 
ʄʘʣʘ ʭʠʜʨʦʝʣʝʢʪʨʘʥʘ Ăʍʨʯʘʚʢʘ 1" ʿʝ ʜʝʨʠʚʘʮʠʦʥʦ ʪʣʘʯʥʦ ʧʦʩʪʨʦʿʝˁʝ ʩʥʘʛʝ 367 KW ʠ 
ʤʦʛʫ˂ʝ ʛʦʜʠʰˁʝ ʧʨʦʠʟʚʦʜˁʝ 1,9 GWh. ʊʦ ʿʝ ʧʨʚʦ ʧʦʩʪʨʦʿʝˁʝ ʥʘ ʨʠʿʝʮʠ ʍʨʯʘʚʢʘ ʩʘ 
ʪʠʨʦʣʩʢʠʤ ʚʦʜʦʟʘʭʚʘʪʦʤ ʥʘ ʢʦʪʠ 1032 m.n.v. ʆʜ ʪʠʨʦʣʩʢʦʛ ʚʦʜʦʟʘʭʚʘʪʘ ʚʦʜʘ ʩʝ ʪʣʘʯʥʠʤ 
ʮʿʝʚʦʚʦʜʦʤ ʧʨʦʤʿʝʨʘ 600 mm ʠ ʜʫʞʠʥʝ 2460 m ʠʟʛʨʘʹʝʥʠʤ ʦʜ GRP ʮʠʿʝʚʠ ʚʦʜʠ ʜʦ 
ʩʪʨʦʿʘʨʝ. ʋ ʩʪʨʦʿʘʨʠ ʿʝ ʩʤʿʝʰʪʝʥʘ ʇʝʣʪʦʥ ʪʫʨʙʠʥʘ ʩʘ ʛʝʥʝʨʘʪʦʨʦʤ 670 KVA. ʇʦʩʪʨʦʿʝˁʝ 
ʢʦʨʠʩʪʠ 100 m ʧʘʜʘ, ʘ ʩʪʨʦʿʘʨʘ ʩʝ ʥʘʣʘʟʠ ʥʘ ʢʦʪʠ 927,67 m.n.v. 
ɺʦʜʦʟʘʭʚʘʪ ʄʍɽ Ăʍʨʯʘʚʢʘ 1ñ ʧʦʩʪʘʚˀʝʥ ʿʝ ʥʘ ʧʦʧʨʝʯʥʦʤ ʧʨʦʬʠʣʫ ʙʨ.1 ʥʘ ʩʪʘʮʠʦʥʘʞʠ km 
0+000,00 ʘ ʥʘʣʘʟʠ ʩʝ ʥʘ ʫʰ˂ʫ ɼʫʙʦʢʦʛ ʧʦʪʦʢʘ ʠ ʧʦʪʦʢʘ ɼʦʙʨʠ ɼʦ ʢʦʿʠ ʟʘʿʝʜʥʦ ʯʠʥʝ ʨʠʿʝʢʫ 
ʍʨʯʘʚʢʫ ʥʘ ʢʦʪʠ 1026,86 m.n.v. ʫ ʩʘʤʦʤ ʚʦʜʦʪʦʢʫ.  

 

 
ʉʣʠʢʘ ʙʨ. 9. ʇʦʣʦʞʘʿ ʚʦʜʦʟʘʭʚʘʪʘ ʠ ʄʍɽ ʍʨʯʘʚʢʘ 1 ʠ ʧʨʠʢʘʟ ʚʦʜʦʪʦʢʘ 



 

ʉʪʫʜʠʿʘ ʦ ʧʨʦʮʿʝʥʠ ʫʪʠʮʘʿʘ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ ʧʨʦʿʝʢʪʘ ʄʍɽ Ăʍʨʯʘʚʢʘ 1(ʉ-X-2), 2( ʉ-ʍ-1 ), 3(ʉ-X-3) 
 ʢʦʥʘʯʥʘ ʩʪʫʜʠʿʘ 
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ʅʘ ʧʨʦʩʪʦʨʫ ʠʟʛʨʘʜˁʝ ʦʙʿʝʢʪʘ ʤʠʥʠ ʭʠʜʨʦʝʣʝʢʪʨʘʥʝ ʥʠʩʫ ʠʜʝʥʪʠʬʠʢʦʚʘʥʝ ʚʦʜʦʚʦʜʥʝ 
ʠʥʩʪʘʣʘʮʠʿʝ ʟʘ ʿʘʚʥʦ ʩʥʘʙʜʠʿʝʚʘˁʝ ʩʪʘʥʦʚʥʠʰʪʚʘ ʚʦʜʦʤ. ʅʘ ʧʨʦʩʪʦʨʫ ʠʟʛʨʘʜˁʝ ʦʙʿʝʢʘʪʘ 
ʤʠʥʠ ʭʠʜʨʦʝʣʝʢʪʨʘʥʝ ʥʝ ʧʦʩʪʦʿʝ ʠʟʛʨʘʹʝʥʝ ʠʥʩʪʘʣʘʮʠʿʝ ʢʘʥʘʣʠʟʘʮʠʿʝ ʟʘ ʦʜʚʦʹʝˁʝ 
ʦʪʧʘʜʥʠʭ ʚʦʜʘ ʢʦʿʝ ʙʠ ʨʝʤʝʪʠʣʝ ʧʣʘʥʠʨʘʥʫ ʛʨʘʜˁʫ.  
ɺʦʜʦʪʦʢ ʍʨʯʘʚʢʘ ʩʝ ʥʘʣʘʟʠ ʥʘ ʩʿʝʚʝʨʦʟʘʧʘʜʥʦʤ ʨʫʙʫ ʧʨʦʩʪʦʨʘ ʥʘʮʠʦʥʘʣʥʦʛ ʧʘʨʢʘ 
çʉʫʪʿʝʩʢʘè. 
ʋ ʭʠʜʨʦʣʦʰʢʦʤ ʧʦʛʣʝʜʫ ʧʦʜʨʫʯʿʝ ʥʘʮʠʦʥʘʣʥʦʛ ʧʘʨʢʘ ʉʫʪʿʝʩʢʘ ʦʙʠʣʫʿʝ ʚʝʣʠʢʠʤ ʙʨʦʿʝʤ 
ʭʣʘʜʥʠʭ ʧʣʘʥʠʥʩʢʠʭ ʠʟʚʦʨʘ, ʪʝ ʙʠʩʪʨʠʭ ʠ ʩʥʘʞʥʠʭ ʧʦʪʦʢʘ ʠ ʨʿʝʯʠʮʘ. ɽʚʘʢʫʘʮʠʿʘ ʚʦʜʘ ʩʘ 
ʧʨʦʩʪʦʨʘ ʚʠʩʦʢʦʛ ʛʦʨʿʘ ʚʨʰʠ ʩʝ ʧʫʪʝʤ ʟʥʘʯʘʿʥʠʭ ʚʦʜʦʪʦʢʘ ʠ ˁʠʭʦʚʠʭ ʧʨʠʪʦʢʘ. ʂʘʜʘ ʫ 
ʧʨʦˀʝ˂ʝ ʧʦʯʥʝ ʦʪʘʧʘˁʝ ʩʥʠʿʝʛʘ, ʪʠ ʥʘʠʟʛʣʝʜ ʤʠʨʥʠ ʧʦʪʦʯʠ˂ʠ, ʧʨʝʪʚʘʨʘʿʫ ʩʝ ʫ 
ʟʘʩʪʨʘʰʫʿʫ˂ʝ ʙʫʿʠʯʥʝ ʨʠʿʝʢʝ. ʊʘʜʘ ʩʝ ʫʟ ʩʪʨʘʰʥʫ ʙʫʢʫ ʚʝʣʠʢʝ ʢʦʣʠʯʠʥʝ ʚʦʜʝ ɱʘʙʫʰʥʠʮʝ, 
ʉʫʭʝ, ʇʝʨʫ˂ʠʮʝ ʠ ʍʨʯʘʚʢʝ ʥʘ ʧʫʪʫ ʧʨʝʤʘ ʉʫʪʿʝʩʮʠ ʫ ʫʩʢʠʤ ʠ ʜʫʙʦʢʠʤ ʢʘˁʦʥʠʤʘ ʣʦʤʝ 
ʧʨʝʢʦ ʙʝʟʙʨʦʿ ʤʘˁʠʭ ʠ ʚʝ˂ʠʭ ʢʘʩʘʢʘʜʘ ʠ ʚʦʜʦʧʘʜʘ, ʤʝʹʫ ʢʦʿʠʤʘ ʿʝ ʥʘʿʧʦʟʥʘʪʠʿʠ ʉʢʘʢʘʚʘʮ ʫ 
ʇʝʨʫ˂ʠʮʠ. ɹʦʛʘʪʩʪʚʦ ʚʦʜʥʠʭ ʨʝʩʫʨʩʘ ʦʛʣʝʜʘ ʩʝ ʥʝ ʩʘʤʦ ʫ ʢʦʣʠʯʠʥʘʤʘ ʚʝ˂ ʠ ʫ 
ʨʘʟʥʦʣʠʢʦʩʪʠ ʬʦʨʤʠ ʫ ʢʦʿʠʤʘ ʩʝ ʿʘʚˀʘ, ʪʝ ʫ ˁʠʭʦʚʦʤ ʜʦʙʨʦʤ ʢʚʘʣʠʪʝʪʫ, ʟʙʦʛ ʯʝʛʘ ʠ 
ʧʨʠʧʘʜʘʿʫ ʧʨʚʦʿ ʢʣʘʩʠ ʙʦʥʠʪʝʪʘ. 
ʇʦʩʝʙʥʘ ʘʪʨʘʢʮʠʿʘ ʠ ˀʝʧʦʪʘ ʩʫ ʙʠʩʪʨʘ ʧʣʘʥʠʥʩʢʘ ʿʝʟʝʨʘ ʛʣʘʮʠʿʘʣʥʦʛ ʧʦʨʠʿʝʢʣʘ. ʄʘʩʠʚ 
ɿʝʣʝʥʛʦʨʝ ʦʢʠ˂ʝʥ ʿʝ ʙʠʩʝʨʠʤʘ: ɻʦʨˁʝ ʠ ɼʦˁʝ ʙʘʨʝ, ʆʨʣʦʚʘʯʢʦ, ɹʦʨʠʣʦʚʘʯʢʦ, ʐʪʠʨʠʥʩʢʦ, 
ʂʦʪʣʘʥʠʯʢʦ, ɹʠʿʝʣʦ ʠ ʎʨʥʦ ʿʝʟʝʨʦ, ʘ ʫ ʫʟ ʩʘʤʫ ʛʨʘʥʠʮʫ ʠʟʤʝʹʫ ɹʠʍ ʠ ʎʨʥʝ ɻʦʨʝ, ʪʿ. ʫ 
ʙʣʠʟʠʥʠ ʦʙʫʭʚʘʪʘ ʅʘʮʠʦʥʘʣʥʦʛ ʧʘʨʢʘ ʿʝ ʊʨʥʦʚʘʯʢʦ ʿʝʟʝʨʦ. ɱʝʟʝʨʘ ʠʤʘʿʫ ʧʦʨʝʜ 
ʨʝʢʨʝʘʮʠʦʥʦʛ ʠ ʚʝʣʠʢʠ ʪʫʨʠʩʪʠʯʢʠ ʟʥʘʯʘʿ. 
 
ʉʣʠʚʥʦ ʧʦʜʨʫʯʿʝ ʨʠʿʝʢʝ ʍʨʯʘʚʢʘ ʧʨʠʧʘʜʘ ʩʣʠʚʥʦʤ ʧʦʜʨʫʯʿʫ ʨʠʿʝʢʝ ʉʫʪʿʝʩʢʝ ʦʜʥʦʩʥʦ ʨʠʿʝʢʝ 
ɼʨʠʥʝ. ʉʣʠʚʥʦ ʧʦʜʨʫʯʿʝ ʨʠʿʝʢʝ ʍʨʯʘʚʢʘ ʦʙʫʭʚʘʪʘ ʦʢʦ 40 km2 ʧʦʚʨʰʠʥʝ ʫ ʦʧʰʪʠʥʠ ʌʦʯʘ, ʘ 
ʩʣʠʚʥʦ ʧʦʜʨʫʯʿʝ ʨʠʿʝʢʝ ʉʫʪʿʝʩʢʝ ʥʘ ɺʉ ʀʛʦʯʝ 270 km2. 
ʅʘ ʨʠʿʝʮʠ ʍʨʯʘʚʢʠ ʩʩʘ 2,9 ʢʤ ʫʟʚʦʜʥʦ ʦʜ ʫʰ˂ʘ ʨʠʿʝʢʝ ʍʨʯʘʚʢʝ ʫ ʉʫʪʿʝʩʢʫ, ʣʦʮʠʨʘʥʘ ʿʝ 
ʚʦʜʦʤʿʝʨʥʘ ʩʪʘʥʠʮʘ ɺʉ ʂʘʧʪʘʞʘ-ʣʠʤʥ. ʩʘ ʢʦʿʝ ʩʝ ʨʘʩʧʦʣʘʞʝ ʩʘ ʧʦʜʘʮʠʤʘ ʦʩʤʘʪʨʘʥʠʭ 
ʚʦʜʦʩʪʘʿʘ ʠ ʧʨʦʪʠʮʘʿʘ ʟʘ ʧʝʨʠʦʜ 1988-91. ʛʦʜʠʥʝ. ʅʘ ʦʩʥʦʚʫ ʭʠʜʨʦʣʦʰʢʝ ʦʙʨʘʜʝ, ʩʨʝʜˁʠ 
ʧʨʦʪʠʮʘʿ ʟʘ ʥʘʚʝʜʝʥʠ ʧʝʨʠʦʜ ʠʟʥʦʩʠ : 
Q(sred1988-91)=2,57 m3/sek.  

 
ɼʘʥʘ 18.06.2006. ʛʦʜʠʥʝ ʠʟʚʨʰʝʥʘ ʿʝ ʧʨʚʘ ʩʝʨʠʿʘ ʩʠʤʫʣʪʘʥʠʭ ʭʠʜʨʦʣʦʰʢʠʭ ʤʿʝʨʝˁʘ 
ʧʨʦʪʠʮʘʿʘ ʥʘ ʧʦʪʝʟʫ ɺʉ ʂʘʧʪʘʞʘ-ʣʠʤʥʠʛʨʘʬ-ʟʘʭʚʘʪʥʠ ʧʨʦʬʠʣʠ ʄʍɽ. ʄʿʝʨʝˁʝ ʿʝ 
ʦʙʘʚˀʝʥʦ ʫ ʩʪʘʙʠʣʤʠʤ ʤʝʪʝʦʨʦʣʦʰʢʠʤ ʫʩʣʦʚʠʤʘ, ʫʪʠʮʘʿ ʪʦʧˀʝˁʘ ʩʥʠʿʝʛʘ ʥʠʿʝ ʙʠʦ 
ʜʦʤʠʥʘʥʪʘʥ. ɼʦʙʠʚʝʥʠ ʩʫ ʩʣʝʜʝ˂ʠ ʨʝʟʫʣʪʘʪʠ: 

 



 

ʉʪʫʜʠʿʘ ʦ ʧʨʦʮʿʝʥʠ ʫʪʠʮʘʿʘ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ ʧʨʦʿʝʢʪʘ ʄʍɽ Ăʍʨʯʘʚʢʘ 1(ʉ-X-2), 2( ʉ-ʍ-1 ), 3(ʉ-X-3) 
 ʢʦʥʘʯʥʘ ʩʪʫʜʠʿʘ 
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ʊʘʙʝʣʘ 5 ʍʠʜʨʦʣʦʰʢʠʭ ʤʿʝʨʝˁʘ ʧʨʦʪʠʮʘʿʘ ʥʘ ʧʦʪʝʟʫ ɺʉ ʂʘʧʪʘʞʘ-ʣʠʤʥʠʛʨʘʬ-ʟʘʭʚʘʪʥʠ 
ʧʨʦʬʠʣʠ ʄʍɽ 

ʇʨʦʬʠʣ 
ʇʨʦʪʠʮʘʿ 
Q (m3/sek) 

ʇʦʚʨʰʠʥʘ ʩʣʠʚʘ 
F(km2) 

ʉʧʝʮʠʬʠʯʥʦ 
ʦʪʠʮʘˁʝ 

q (l/sek/km2) 

ʂʦʪʘ 1032 mnm 0,273 17,73 15,75 

ʂʦʪʘ 932 mnm 0,793 26,71 29,68 

ɺʉ ʂʘʧʪʘʞʘ, 
ʂʦʪʘ 600 mnm 

1,95 40,00 48,75 

 
ʉʨʝʜˁʠ ʧʨʦʪʠʮʘʿʠ ʥʘ ʧʨʦʬʠʣʠʤʘ ʄʍɽ ʩʫ ʜʝʬʠʥʠʩʘʥʠ ʥʘ ʦʩʥʦʚʫ ʨʝʣʘʪʠʚʥʠʭ 
ʦʜʥʦʩʘ ʠʟʤʿʝʨʝʥʠʭ ʢʦʣʠʯʠʥʘ ʚʦʜʝ ʥʘ ʚʦʜʦʟʘʭʚʘʪʠʤʘ ʠ ʨʝʬʝʨʝʥʪʥʦʤ ʧʨʦʬʠʣʫ: 
 
 

ʊʘʙʝʣʘ 6 ʉʨʝʜˁʠ ʧʨʦʪʠʮʘʿʠ ʥʘ ʧʨʦʬʠʣʠʤʘ ʄʍɽ 

ʇʨʦʬʠʣ 
ʉʨʝʜˁʠ ʧʨʦʪʠʮʘʿ 

Q (m3/sek) 
ʇʦʚʨʰʠʥʘ ʩʣʠʚʘ 

F(km2) 
ʉʧʝʮʠʬʠʯʥʦ ʦʪʠʮʘˁʝ 

q (l/sek/km2) 

ɿʘʭʚʘʪ ʄʍɽ ʍʨʯʘʚʢʘ 
ʉ-ʍ-2 (1032 mnm) 

0,359 17,73 15,75 

ɿʘʭʚʘʪ ʄʍɽ ʍʨʯʘʚʢʘ 
ʉ-ʍ-1 (932 mnm) 

1,04 26,71 29,68 

ɿʘʭʚʘʪ ʄʍɽ ʍʨʯʘʚʢʘ 
ʉ-ʍ-3 (600 ʤʥʤ) 

2,54 40,00 48,75 

 
ʅʘ ʙʘʟʠ ʦʙʨʘʜʝ ʨʘʩʧʦʣʦʞʠʚʠʭ ʧʦʜʘʪʘʢʘ ʩʨʝʜˁʠ ʛʦʜʠʰˁʠ ʧʨʦʪʠʮʘʿ ʥʘ ʚʦʜʦʟʘʭʚʘʪʫ ʄʍɽ 
"ʍʨʯʘʚʢʘ 1" ʠʟʥʦʩʠ Qsred=0,359 m3/sek.  
 
ʇʨʝʣʠʤʠʥʘʨʥʠʤ ʧʨʦʨʘʯʫʥʦʤ ʚʝʣʠʢʝ ʚʦʜʝ ʥʘ ʧʨʦʬʠʣʫ ʟʘʭʚʘʪʘ ʨʘʥʛʘ ʧʦʿʘʚʝ ʊ=100 ʛʦʜʠʥʘ 
ʠʟʥʦʩʝ: 

 
ʊʘʙʝʣʘ 7 ʇʨʝʣʠʤʠʥʘʨʥʠʤ ʧʨʦʨʘʯʫʥʦʤ ʚʝʣʠʢʝ ʚʦʜʝ ʥʘ ʧʨʦʬʠʣʫ ʟʘʭʚʘʪʘ ʨʘʥʛʘ ʧʦʿʘʚʝ ʊ=100 

ʛʦʜʠʥʘ 

ʇʨʦʬʠʣ 
ɺʝʣʠʢʝ ʚʦʜʝ 

Q 1/100 (m
3/sek) 

ʇʦʚʨʰʠʥʘ ʩʣʠʚʘ 
F(km2) 

ʉʧʝʮʠʬʠʯʥʦ ʦʪʠʮʘˁʝ 
q (l/sek/km2) 

ɿʘʭʚʘʪ ʄʍɽ ʍʨʯʘʚʢʘ 
ʉ-ʍ-1 (1032 mnm) 

49,64 17,73 2,80 

ɿʘʭʚʘʪ ʄʍɽ ʍʨʯʘʚʢʘ 
ʉ-ʍ-2 (932 mnm) 

70,78 26,71 2,65 

ɿʘʭʚʘʪ ʄʍɽ ʍʨʯʘʚʢʘ 
ʉ-ʍ-3 (600 mnm) 

89,91 40,00 48,75 

 



 

ʉʪʫʜʠʿʘ ʦ ʧʨʦʮʿʝʥʠ ʫʪʠʮʘʿʘ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ ʧʨʦʿʝʢʪʘ ʄʍɽ Ăʍʨʯʘʚʢʘ 1(ʉ-X-2), 2( ʉ-ʍ-1 ), 3(ʉ-X-3) 
 ʢʦʥʘʯʥʘ ʩʪʫʜʠʿʘ 
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Mʍɽ Ăʍʈʏɸɺʂɸ 2 (ʉ-ʍ-1)" 
 
ʄʘʣʘ ʭʠʜʨʦʝʣʝʢʪʨʘʥʘ Ăʍʨʯʘʚʢʘ 2 ( ʉ-ʍ-1)" ʿʝ ʧʨʦʪʦʯʥʦ ʪʣʘʯʥʦ ʧʦʩʪʨʦʿʝˁʝ ʩʥʘʛʝ 3.3 ʄW ʠ 
ʤʦʛʫ˂ʝ ʛʦʜʠʰˁʝ ʧʨʦʠʟʚʦʜˁʝ 15,392 GWh ʩʘ ʨʘʩʧʦʣʦʞʠʚʠʤ ʙʨʫʪʦ ʧʘʜʦʤ ʦʜ 332 m. ɿʘʭʚʘʪ 
ʿʝ ʥʘ ʩʪʘʮʠʦʥʘʞʠ km 0 + 391,17 (ʢʦʪʘ 932 mnm), ʘ ʩʪʨʦʿʘʨʘ ʥʘ ʩʪʘʮʠʦʥʘʞʠ km 4 + 859,95 
(600 mnm). ʊʨʘʩʘ ʮʿʝʚʦʚʦʜʘ ʿʝ ʥʘ ʜʝʩʥʦʿ ʦʙʘʣʠ ʚʦʜʦʪʦʢʘ ʍʨʯʘʚʢʘ ʠ ʧʘʜʠʥʘʤʘ ʧʦʪʝʟʘ 
ʄʠʣʠʥ ʢʣʘʜʝ- ʉʪʨʘʞʠʮʘ ʧʣʘʥʠʥʝ ʆʟʨʝʥ. 
ʉʨʝʜˁʠ ʚʠʰʝʛʦʜʠʰˁʠ ʧʨʦʪʠʮʘʿ ʥʘ ʧʨʦʬʠʣʫ ʟʘʭʚʘʪʘ ʿʝ 1,043 m3/s, 

 

 
  

ʉʣʠʢʘ ʙʨ. 10.ʇʦʣʦʞʘʿ ʚʦʜʦʟʘʭʚʘʪʘ ʠ Mʍɽ Ăʍʈʏɸɺʂɸ 2 (ʉ-ʍ-1)"ʠ ʧʨʠʢʘʟ ʚʦʜʦʪʦʢʘ 

 
ʅʘ ʧʨʦʩʪʦʨʫ ʠʟʛʨʘʜˁʝ ʦʙʿʝʢʪʘ ʤʠʥʠ ʭʠʜʨʦʝʣʝʢʪʨʘʥʝ ʥʠʩʫ ʠʜʝʥʪʠʬʠʢʦʚʘʥʝ ʚʦʜʦʚʦʜʥʝ 
ʠʥʩʪʘʣʘʮʠʿʝ ʟʘ ʿʘʚʥʦ ʩʥʘʙʜʠʿʝʚʘˁʝ ʩʪʘʥʦʚʥʠʰʪʚʘ ʚʦʜʦʤ. ʅʘ ʧʨʦʩʪʦʨʫ ʠʟʛʨʘʜˁʝ ʦʙʿʝʢʘʪʘ 
ʤʠʥʠ ʭʠʜʨʦʝʣʝʢʪʨʘʥʝ ʥʝ ʧʦʩʪʦʿʝ ʠʟʛʨʘʹʝʥʝ ʠʥʩʪʘʣʘʮʠʿʝ ʢʘʥʘʣʠʟʘʮʠʿʝ ʟʘ ʦʜʚʦʹʝˁʝ 
ʦʪʧʘʜʥʠʭ ʚʦʜʘ ʢʦʿʝ ʙʠ ʨʝʤʝʪʠʣʝ ʧʣʘʥʠʨʘʥʫ ʛʨʘʜˁʫ.  
ɺʦʜʦʪʦʢ ʍʨʯʘʚʢʘ ʩʝ ʥʘʣʘʟʠ ʥʘ ʩʿʝʚʝʨʦʟʘʧʘʜʥʦʤ ʨʫʙʫ ʧʨʦʩʪʦʨʘ ʥʘʮʠʦʥʘʣʥʦʛ ʧʘʨʢʘ 
çʉʫʪʿʝʩʢʘè. 
ʋ ʭʠʜʨʦʣʦʰʢʦʤ ʧʦʛʣʝʜʫ ʧʦʜʨʫʯʿʝ ʥʘʮʠʦʥʘʣʥʦʛ ʧʘʨʢʘ ʉʫʪʿʝʩʢʘ ʦʙʠʣʫʿʝ ʚʝʣʠʢʠʤ ʙʨʦʿʝʤ 
ʭʣʘʜʥʠʭ ʧʣʘʥʠʥʩʢʠʭ ʠʟʚʦʨʘ, ʪʝ ʙʠʩʪʨʠʭ ʠ ʩʥʘʞʥʠʭ ʧʦʪʦʢʘ ʠ ʨʿʝʯʠʮʘ. ɽʚʘʢʫʘʮʠʿʘ ʚʦʜʘ ʩʘ 
ʧʨʦʩʪʦʨʘ ʚʠʩʦʢʦʛ ʛʦʨʿʘ ʚʨʰʠ ʩʝ ʧʫʪʝʤ ʟʥʘʯʘʿʥʠʭ ʚʦʜʦʪʦʢʘ ʠ ˁʠʭʦʚʠʭ ʧʨʠʪʦʢʘ. ʂʘʜʘ ʫ 
ʧʨʦˀʝ˂ʝ ʧʦʯʥʝ ʦʪʘʧʘˁʝ ʩʥʠʿʝʛʘ, ʪʠ ʥʘʠʟʛʣʝʜ ʤʠʨʥʠ ʧʦʪʦʯʠ˂ʠ, ʧʨʝʪʚʘʨʘʿʫ ʩʝ ʫ 
ʟʘʩʪʨʘʰʫʿʫ˂ʝ ʙʫʿʠʯʥʝ ʨʠʿʝʢʝ. ʊʘʜʘ ʩʝ ʫʟ ʩʪʨʘʰʥʫ ʙʫʢʫ ʚʝʣʠʢʝ ʢʦʣʠʯʠʥʝ ʚʦʜʝ ɱʘʙʫʰʥʠʮʝ, 
ʉʫʭʝ, ʇʝʨʫ˂ʠʮʝ ʠ ʍʨʯʘʚʢʝ ʥʘ ʧʫʪʫ ʧʨʝʤʘ ʉʫʪʿʝʩʮʠ ʫ ʫʩʢʠʤ ʠ ʜʫʙʦʢʠʤ ʢʘˁʦʥʠʤʘ ʣʦʤʝ 
ʧʨʝʢʦ ʙʝʟʙʨʦʿ ʤʘˁʠʭ ʠ ʚʝ˂ʠʭ ʢʘʩʘʢʘʜʘ ʠ ʚʦʜʦʧʘʜʘ, ʤʝʹʫ ʢʦʿʠʤʘ ʿʝ ʥʘʿʧʦʟʥʘʪʠʿʠ ʉʢʘʢʘʚʘʮ ʫ 
ʇʝʨʫ˂ʠʮʠ. ɹʦʛʘʪʩʪʚʦ ʚʦʜʥʠʭ ʨʝʩʫʨʩʘ ʦʛʣʝʜʘ ʩʝ ʥʝ ʩʘʤʦ ʫ ʢʦʣʠʯʠʥʘʤʘ ʚʝ˂ ʠ ʫ 
ʨʘʟʥʦʣʠʢʦʩʪʠ ʬʦʨʤʠ ʫ ʢʦʿʠʤʘ ʩʝ ʿʘʚˀʘ, ʪʝ ʫ ˁʠʭʦʚʦʤ ʜʦʙʨʦʤ ʢʚʘʣʠʪʝʪʫ, ʟʙʦʛ ʯʝʛʘ ʠ 
ʧʨʠʧʘʜʘʿʫ ʧʨʚʦʿ ʢʣʘʩʠ ʙʦʥʠʪʝʪʘ. 
 
 
 



 

ʉʪʫʜʠʿʘ ʦ ʧʨʦʮʿʝʥʠ ʫʪʠʮʘʿʘ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ ʧʨʦʿʝʢʪʘ ʄʍɽ Ăʍʨʯʘʚʢʘ 1(ʉ-X-2), 2( ʉ-ʍ-1 ), 3(ʉ-X-3) 
 ʢʦʥʘʯʥʘ ʩʪʫʜʠʿʘ 
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ʇʦʩʝʙʥʘ ʘʪʨʘʢʮʠʿʘ ʠ ˀʝʧʦʪʘ ʩʫ ʙʠʩʪʨʘ ʧʣʘʥʠʥʩʢʘ ʿʝʟʝʨʘ ʛʣʘʮʠʿʘʣʥʦʛ ʧʦʨʠʿʝʢʣʘ. ʄʘʩʠʚ 
ɿʝʣʝʥʛʦʨʝ ʦʢʠ˂ʝʥ ʿʝ ʙʠʩʝʨʠʤʘ: ɻʦʨˁʝ ʠ ɼʦˁʝ ʙʘʨʝ, ʆʨʣʦʚʘʯʢʦ, ɹʦʨʠʣʦʚʘʯʢʦ, ʐʪʠʨʠʥʩʢʦ,  
ʂʦʪʣʘʥʠʯʢʦ, ɹʠʿʝʣʦ ʠ ʎʨʥʦ ʿʝʟʝʨʦ, ʘ ʫ ʫʟ ʩʘʤʫ ʛʨʘʥʠʮʫ ʠʟʤʝʹʫ ɹʠʍ ʠ ʎʨʥʝ ɻʦʨʝ, ʪʿ. ʫ 
ʙʣʠʟʠʥʠ ʦʙʫʭʚʘʪʘ ʅʘʮʠʦʥʘʣʥʦʛ ʧʘʨʢʘ ʿʝ ʊʨʥʦʚʘʯʢʦ ʿʝʟʝʨʦ. ɱʝʟʝʨʘ ʠʤʘʿʫ ʧʦʨʝʜ 
ʨʝʢʨʝʘʮʠʦʥʦʛ ʠ ʚʝʣʠʢʠ ʪʫʨʠʩʪʠʯʢʠ ʟʥʘʯʘʿ. 
 
ʉʣʠʚʥʦ ʧʦʜʨʫʯʿʝ ʨʠʿʝʢʝ ʍʨʯʘʚʢʘ ʧʨʠʧʘʜʘ ʩʣʠʚʥʦʤ ʧʦʜʨʫʯʿʫ ʨʠʿʝʢʝ ʉʫʪʿʝʩʢʝ ʦʜʥʦʩʥʦ ʨʠʿʝʢʝ 
ɼʨʠʥʝ. ʉʣʠʚʥʦ ʧʦʜʨʫʯʿʝ ʨʠʿʝʢʝ ʍʨʯʘʚʢʘ ʦʙʫʭʚʘʪʘ ʦʢʦ 40 km2 ʧʦʚʨʰʠʥʝ ʫ ʦʧʰʪʠʥʠ ʌʦʯʘ, ʘ 
ʩʣʠʚʥʦ ʧʦʜʨʫʯʿʝ ʨʠʿʝʢʝ ʉʫʪʿʝʩʢʝ ʥʘ ɺʉ ʀʛʦʯʝ 270 km2. 
ʅʘ ʨʠʿʝʮʠ ʍʨʯʘʚʢʠ ʩʩʘ 2,9 km ʫʟʚʦʜʥʦ ʦʜ ʫʰ˂ʘ ʨʠʿʝʢʝ ʍʨʯʘʚʢʝ ʫ ʉʫʪʿʝʩʢʫ, ʣʦʮʠʨʘʥʘ ʿʝ 
ʚʦʜʦʤʿʝʨʥʘ ʩʪʘʥʠʮʘ ɺʉ ʂʘʧʪʘʞʘ-ʣʠʤʥ. ʩʘ ʢʦʿʝ ʩʝ ʨʘʩʧʦʣʘʞʝ ʩʘ ʧʦʜʘʮʠʤʘ ʦʩʤʘʪʨʘʥʠʭ 
ʚʦʜʦʩʪʘʿʘ ʠ ʧʨʦʪʠʮʘʿʘ ʟʘ ʧʝʨʠʦʜ 1988-91. ʛʦʜʠʥʝ. ʅʘ ʦʩʥʦʚʫ ʭʠʜʨʦʣʦʰʢʝ ʦʙʨʘʜʝ, ʩʨʝʜˁʠ 
ʧʨʦʪʠʮʘʿ ʟʘ ʥʘʚʝʜʝʥʠ ʧʝʨʠʦʜ ʠʟʥʦʩʠ : 
Q(sred1988-91)=2,57 m3/sek.  

 
ɼʘʥʘ 18.06.2006. ʛʦʜʠʥʝ ʠʟʚʨʰʝʥʘ ʿʝ ʧʨʚʘ ʩʝʨʠʿʘ ʩʠʤʫʣʪʘʥʠʭ ʭʠʜʨʦʣʦʰʢʠʭ ʤʿʝʨʝˁʘ 
ʧʨʦʪʠʮʘʿʘ ʥʘ ʧʦʪʝʟʫ ɺʉ ʂʘʧʪʘʞʘ-ʣʠʤʥʠʛʨʘʬ-ʟʘʭʚʘʪʥʠ ʧʨʦʬʠʣʠ ʄʍɽ. ʄʿʝʨʝˁʝ ʿʝ 
ʦʙʘʚˀʝʥʦ ʫ ʩʪʘʙʠʣʤʠʤ ʤʝʪʝʦʨʦʣʦʰʢʠʤ ʫʩʣʦʚʠʤʘ, ʫʪʠʮʘʿ ʪʦʧˀʝˁʘ ʩʥʠʿʝʛʘ ʥʠʿʝ ʙʠʦ 
ʜʦʤʠʥʘʥʪʘʥ. ɼʦʙʠʚʝʥʠ ʩʫ ʩʣʝʜʝ˂ʠ ʨʝʟʫʣʪʘʪʠ  
 

ʊʘʙʝʣʘ 8 ʍʠʜʨʦʣʦʰʢʠʭ ʤʿʝʨʝˁʘ ʧʨʦʪʠʮʘʿʘ ʥʘ ʧʦʪʝʟʫ ɺʉ ʂʘʧʪʘʞʘ-ʣʠʤʥʠʛʨʘʬ-ʟʘʭʚʘʪʥʠ 
ʧʨʦʬʠʣʠ ʄʍɽ 

ʇʨʦʬʠʣ 
ʇʨʦʪʠʮʘʿ 
Q (m3/sek) 

ʇʦʚʨʰʠʥʘ ʩʣʠʚʘ 
F(km2) 

ʉʧʝʮʠʬʠʯʥʦ 
ʦʪʠʮʘˁʝ 

q (l/sek/km2) 

ʂʦʪʘ 1032 mnm 0,273 17,73 15,75 

ʂʦʪʘ 932 mnm 0,793 26,71 29,68 

ɺʉ ʂʘʧʪʘʞʘ, 
ʂʦʪʘ 600 mnm 

1,95 40,00 48,75 

 



 

ʉʪʫʜʠʿʘ ʦ ʧʨʦʮʿʝʥʠ ʫʪʠʮʘʿʘ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ ʧʨʦʿʝʢʪʘ ʄʍɽ Ăʍʨʯʘʚʢʘ 1(ʉ-X-2), 2( ʉ-ʍ-1 ), 3(ʉ-X-3) 
 ʢʦʥʘʯʥʘ ʩʪʫʜʠʿʘ 
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ʉʨʝʜˁʠ ʧʨʦʪʠʮʘʿʠ ʥʘ ʧʨʦʬʠʣʠʤʘ ʄʍɽ ʩʫ ʜʝʬʠʥʠʩʘʥʠ ʥʘ ʦʩʥʦʚʫ ʨʝʣʘʪʠʚʥʠʭ ʦʜʥʦʩʘ 
ʠʟʤʿʝʨʝʥʠʭ ʢʦʣʠʯʠʥʘ ʚʦʜʝ ʥʘ ʚʦʜʦʟʘʭʚʘʪʠʤʘ ʠ ʨʝʬʝʨʝʥʪʥʦʤ ʧʨʦʬʠʣʫ: 
 

ʊʘʙʝʣʘ 9 ʉʨʝʜˁʠ ʧʨʦʪʠʮʘʿʠ ʥʘ ʧʨʦʬʠʣʠʤʘ ʄʍɽ 

ʇʨʦʬʠʣ 
ʉʨʝʜˁʠ ʧʨʦʪʠʮʘʿ 

Q (m3/sek) 
ʇʦʚʨʰʠʥʘ ʩʣʠʚʘ 

F(km2) 
ʉʧʝʮʠʬʠʯʥʦ ʦʪʠʮʘˁʝ 

q (l/sek/km2) 

ɿʘʭʚʘʪ ʄʍɽ ʍʨʯʘʚʢʘ 
ʉ-ʍ-2 (1032 ʤʥʤ) 

0,359 17,73 15,75 

ɿʘʭʚʘʪ ʄʍɽ ʍʨʯʘʚʢʘ 
ʉ-ʍ-1 (932 ʤʥʤ) 

1,04 26,71 29,68 

ɿʘʭʚʘʪ ʄʍɽ ʍʨʯʘʚʢʘ 
ʉ-ʍ-3 (600 ʤʥʤ) 

2,54 40,00 48,75 

 
ʅʘ ʙʘʟʠ ʦʙʨʘʜʝ ʨʘʩʧʦʣʦʞʠʚʠʭ ʧʦʜʘʪʘʢʘ ʩʨʝʜˁʠ ʛʦʜʠʰˁʠ ʧʨʦʪʠʮʘʿ ʥʘ ʚʦʜʦʟʘʭʚʘʪʫ ʄʍɽ 
"ʍʨʯʘʚʢʘ 2" ʠʟʥʦʩʠ Qsred=1,04 m3/sek. 
 
ʇʨʝʣʠʤʠʥʘʨʥʠʤ ʧʨʦʨʘʯʫʥʦʤ ʚʝʣʠʢʝ ʚʦʜʝ ʥʘ ʧʨʦʬʠʣʫ ʟʘʭʚʘʪʘ ʨʘʥʛʘ ʧʦʿʘʚʝ ʊ=100 ʛʦʜʠʥʘ 
ʠʟʥʦʩʝ: 
 

ʊʘʙʝʣʘ 10 ʇʨʝʣʠʤʠʥʘʨʥʠ ʧʨʦʨʘʯʫʥ ʚʝʣʠʢʝ ʚʦʜʝ ʥʘ ʧʨʦʬʠʣʫ ʟʘʭʚʘʪʘ ʨʘʥʛʘ ʧʦʿʘʚʝ ʊ=100 
ʛʦʜʠʥʘ 

ʇʨʦʬʠʣ 
ɺʝʣʠʢʝ ʚʦʜʝ 

Q 1/100 (m
3/sek) 

ʇʦʚʨʰʠʥʘ ʩʣʠʚʘ 
F(km2) 

ʉʧʝʮʠʬʠʯʥʦ ʦʪʠʮʘˁʝ 
q (l/sek/km2) 

ɿʘʭʚʘʪ ʄʍɽ ʍʨʯʘʚʢʘ 
ʉ-ʍ-1 (1032 ʤʥʤ) 

49,64 17,73 2,80 

ɿʘʭʚʘʪ ʄʍɽ ʍʨʯʘʚʢʘ 
ʉ-ʍ-2 (932 ʤʥʤ) 

70,78 26,71 2,65 

ɿʘʭʚʘʪ ʄʍɽ ʍʨʯʘʚʢʘ 
ʉ-ʍ-3 (600 ʤʥʤ) 

89,91 40,00 48,75 

 
Mʍɽ Ăʍʈʏɸɺʂɸ 3(ʉ-ʍ-3)" 
 
ʄʘʣʘ ʭʠʜʨʦʝʣʝʢʪʨʘʥʘ Ăʍʨʯʘʚʢʘ 3(ʉ-ʍ-3)" ʿʝ ʧʨʦʪʦʯʥʦ ʪʣʘʯʥʦ ʧʦʩʪʨʦʿʝˁʝ ʩʥʘʛʝ 1,07 ʄW ʠ 
ʤʦʛʫ˂ʝ ʛʦʜʠʰˁʝ ʧʨʦʠʟʚʦʜˁʝ 5,535 GWh ʩʘ ʨʘʩʧʦʣʦʞʠʚʠʤ ʙʨʫʪʦ ʧʘʜʦʤ ʦʜ 49 m.  
ɿʘʭʚʘʪ ʿʝ ʥʘ ʩʪʘʮʠʦʥʘʞʠ ʦʜ ʚʦʜʦʟʘʭʚʘʪʘ km 1+487,36 m, ʪʿ. cca 1200m ʦʜ ʫʰ˂ʘ ʍʨʯʘʚʢʝ ʠ 
ʨʠʿʝʢʝ ʉʫʪʿʝʩʢʝ, ʢʦʪʘ 600 m n.m., ʘ ʩʪʨʦʿʘʨʘ ʥʘ ʩʪʘʮʠʦʥʘʞʠ km 1 + 487,36, ʢʦʪʘ 551,00 m 
n.m. ʉʨʝʜˁʠ ʚʠʰʝʛʦʜʠʰˁʠ ʧʨʦʪʠʮʘʿ ʥʘ ʧʨʦʬʠʣʫ ʟʘʭʚʘʪʘ ʿʝ 2,540 m3/s. ʊʨʘʩʘ ʮʿʝʚʦʚʦʜʘ ʿʝ 
ʥʘ ʜʝʩʥʦʿ ʦʙʘʣʠ ʚʦʜʦʪʦʢʘ ʍʨʯʘʚʢʘ. ʀʩʪʦʤ ʩʪʨʘʥʦʤ ʨʠʿʝʯʥʦʛ ʢʦʨʠʪʘ ʧʦʣʦʞʝʥ ʿʝ ʮʿʝʚʦʚʦʜ 
ʚʦʜʦʚʦʜʘ çʉʢʘʢʘʚʘʮ-ʊʿʝʥʪʠʰʪʝè. ʊʨʘʩʘ ʟʘ ʧʦʣʘʛʘˁʝ ʮʿʝʚʦʚʦʜʘ ʿʝ ʚʝʦʤʘ ʧʦʚʦˀʥʘ ʿʝʨ ʩʝ 
ʨʘʜʠ ʦ ʟʝʤˀʘʥʦʤ ʠʩʢʦʧʫ ʛʜʿʝ ʿʝ ʫʧʦʪʨʝʙʘ ʤʝʭʘʥʠʟʘʮʠʿʝ ʣʘʢʦ ʧʨʠʤʿʝˁʠʚʘ. 
 



 

ʉʪʫʜʠʿʘ ʦ ʧʨʦʮʿʝʥʠ ʫʪʠʮʘʿʘ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ ʧʨʦʿʝʢʪʘ ʄʍɽ Ăʍʨʯʘʚʢʘ 1(ʉ-X-2), 2( ʉ-ʍ-1 ), 3(ʉ-X-3) 
 ʢʦʥʘʯʥʘ ʩʪʫʜʠʿʘ 
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ʉʣʠʢʘ ʙʨ. 11 ʇʦʣʦʞʘʿ ʚʦʜʦʟʘʭʚʘʪʘ ʠ ʄʍɽ Ăʍʈʏɸɺʂɸ 3(ʉ-ʍ-3)"ʠ ʧʨʠʢʘʟ ʚʦʜʦʪʦʢʘ 

 

ʅʘ ʧʨʦʩʪʦʨʫ ʛʜʿʝ ʿʝ ʧʨʝʜʚʠʹʝʥʘ ʠʟʛʨʘʜˁʘ ʄʍɽĂʍʈʏɸɺʂɸ 3(ʉ-ʍ-3)", ʫ ʜʦˁʝʤ ʜʠʿʝʣʫ ʪʨʘʩʝ 
ʪʣʘʯʥʦʛ ʮʿʝʚʦʚʦʜʘ ʧʨʦʣʘʟʠ ʪʨʘʩʘ ʚʦʜʦʚʦʜʘ ʠʟʚʦʨʠʰʪʘ ʉʢʘʢʘʚʘʮ ʩʘ ʢʦʿʝʛʘ ʩʝ ʚʦʜʦʤ 
ʩʥʘʙʜʠʿʝʚʘ ʊʿʝʥʪʠʰʪʝ. 



 

ʉʪʫʜʠʿʘ ʦ ʧʨʦʮʿʝʥʠ ʫʪʠʮʘʿʘ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ ʧʨʦʿʝʢʪʘ ʄʍɽ Ăʍʨʯʘʚʢʘ 1(ʉ-X-2), 2( ʉ-ʍ-1 ), 3(ʉ-X-3) 
 ʢʦʥʘʯʥʘ ʩʪʫʜʠʿʘ 
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ʉʣʠʢʘ ʙʨ. 12 ʊʨʘʩʘ ʧʦʩʪʦʿʝ˂ʝʛ ʚʦʜʦʚʦʜʘ  

 
ʅʘ ʧʨʦʩʪʦʨʫ ʠʟʛʨʘʜˁʝ ʦʙʿʝʢʘʪʘ ʤʠʥʠ ʭʠʜʨʦʝʣʝʢʪʨʘʥʝ ʥʝ ʧʦʩʪʦʿʝ ʠʟʛʨʘʹʝʥʝ ʠʥʩʪʘʣʘʮʠʿʝ 
ʢʘʥʘʣʠʟʘʮʠʿʝ ʟʘ ʦʜʚʦʹʝˁʝ ʦʪʧʘʜʥʠʭ ʚʦʜʘ ʢʦʿʝ ʙʠ ʨʝʤʝʪʠʣʝ ʧʣʘʥʠʨʘʥʫ ʛʨʘʜˁʫ.  
ɺʦʜʦʪʦʢ ʍʨʯʘʚʢʘ ʩʝ ʥʘʣʘʟʠ ʥʘ ʩʿʝʚʝʨʦʟʘʧʘʜʥʦʤ ʨʫʙʫ ʧʨʦʩʪʦʨʘ ʥʘʮʠʦʥʘʣʥʦʛ ʧʘʨʢʘ 
çʉʫʪʿʝʩʢʘè. 
ʋ ʭʠʜʨʦʣʦʰʢʦʤ ʧʦʛʣʝʜʫ ʧʦʜʨʫʯʿʝ ʥʘʮʠʦʥʘʣʥʦʛ ʧʘʨʢʘ ʉʫʪʿʝʩʢʘ ʦʙʠʣʫʿʝ ʚʝʣʠʢʠʤ ʙʨʦʿʝʤ 
ʭʣʘʜʥʠʭ ʧʣʘʥʠʥʩʢʠʭ ʠʟʚʦʨʘ, ʪʝ ʙʠʩʪʨʠʭ ʠ ʩʥʘʞʥʠʭ ʧʦʪʦʢʘ ʠ ʨʿʝʯʠʮʘ. ɽʚʘʢʫʘʮʠʿʘ ʚʦʜʘ ʩʘ 
ʧʨʦʩʪʦʨʘ ʚʠʩʦʢʦʛ ʛʦʨʿʘ ʚʨʰʠ ʩʝ ʧʫʪʝʤ ʟʥʘʯʘʿʥʠʭ ʚʦʜʦʪʦʢʘ ʠ ˁʠʭʦʚʠʭ ʧʨʠʪʦʢʘ. ʂʘʜʘ ʫ 
ʧʨʦˀʝ˂ʝ ʧʦʯʥʝ ʦʪʘʧʘˁʝ ʩʥʠʿʝʛʘ, ʪʠ ʥʘʠʟʛʣʝʜ ʤʠʨʥʠ ʧʦʪʦʯʠ˂ʠ, ʧʨʝʪʚʘʨʘʿʫ ʩʝ ʫ 
ʟʘʩʪʨʘʰʫʿʫ˂ʝ ʙʫʿʠʯʥʝ ʨʠʿʝʢʝ. ʊʘʜʘ ʩʝ ʫʟ ʩʪʨʘʰʥʫ ʙʫʢʫ ʚʝʣʠʢʝ ʢʦʣʠʯʠʥʝ ʚʦʜʝ ɱʘʙʫʰʥʠʮʝ, 
ʉʫʭʝ, ʇʝʨʫ˂ʠʮʝ ʠ ʍʨʯʘʚʢʝ ʥʘ ʧʫʪʫ ʧʨʝʤʘ ʉʫʪʿʝʩʮʠ ʫ ʫʩʢʠʤ ʠ ʜʫʙʦʢʠʤ ʢʘˁʦʥʠʤʘ ʣʦʤʝ 
ʧʨʝʢʦ ʙʝʟʙʨʦʿ ʤʘˁʠʭ ʠ ʚʝ˂ʠʭ ʢʘʩʘʢʘʜʘ ʠ ʚʦʜʦʧʘʜʘ, ʤʝʹʫ ʢʦʿʠʤʘ ʿʝ ʥʘʿʧʦʟʥʘʪʠʿʠ ʉʢʘʢʘʚʘʮ ʫ 
ʇʝʨʫ˂ʠʮʠ. ɹʦʛʘʪʩʪʚʦ ʚʦʜʥʠʭ ʨʝʩʫʨʩʘ ʦʛʣʝʜʘ ʩʝ ʥʝ ʩʘʤʦ ʫ ʢʦʣʠʯʠʥʘʤʘ ʚʝ˂ ʠ ʫ 
ʨʘʟʥʦʣʠʢʦʩʪʠ ʬʦʨʤʠ ʫ ʢʦʿʠʤʘ ʩʝ ʿʘʚˀʘ, ʪʝ ʫ ˁʠʭʦʚʦʤ ʜʦʙʨʦʤ ʢʚʘʣʠʪʝʪʫ, ʟʙʦʛ ʯʝʛʘ ʠ 
ʧʨʠʧʘʜʘʿʫ ʧʨʚʦʿ ʢʣʘʩʠ ʙʦʥʠʪʝʪʘ. 
ʇʦʩʝʙʥʘ ʘʪʨʘʢʮʠʿʘ ʠ ˀʝʧʦʪʘ ʩʫ ʙʠʩʪʨʘ ʧʣʘʥʠʥʩʢʘ ʿʝʟʝʨʘ ʛʣʘʮʠʿʘʣʥʦʛ ʧʦʨʠʿʝʢʣʘ. ʄʘʩʠʚ 
ɿʝʣʝʥʛʦʨʝ ʦʢʠ˂ʝʥ ʿʝ ʙʠʩʝʨʠʤʘ: ɻʦʨˁʝ ʠ ɼʦˁʝ ʙʘʨʝ, ʆʨʣʦʚʘʯʢʦ, ɹʦʨʠʣʦʚʘʯʢʦ, ʐʪʠʨʠʥʩʢʦ, 
ʂʦʪʣʘʥʠʯʢʦ, ɹʠʿʝʣʦ ʠ ʎʨʥʦ ʿʝʟʝʨʦ, ʘ ʫ ʫʟ ʩʘʤʫ ʛʨʘʥʠʮʫ ʠʟʤʝʹʫ ɹʠʍ ʠ ʎʨʥʝ ɻʦʨʝ, ʪʿ. ʫ 
ʙʣʠʟʠʥʠ ʦʙʫʭʚʘʪʘ ʅʘʮʠʦʥʘʣʥʦʛ ʧʘʨʢʘ ʿʝ ʊʨʥʦʚʘʯʢʦ ʿʝʟʝʨʦ. ɱʝʟʝʨʘ ʠʤʘʿʫ ʧʦʨʝʜ 
ʨʝʢʨʝʘʮʠʦʥʦʛ ʠ ʚʝʣʠʢʠ ʪʫʨʠʩʪʠʯʢʠ ʟʥʘʯʘʿ. 



 

ʉʪʫʜʠʿʘ ʦ ʧʨʦʮʿʝʥʠ ʫʪʠʮʘʿʘ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ ʧʨʦʿʝʢʪʘ ʄʍɽ Ăʍʨʯʘʚʢʘ 1(ʉ-X-2), 2( ʉ-ʍ-1 ), 3(ʉ-X-3) 
 ʢʦʥʘʯʥʘ ʩʪʫʜʠʿʘ 
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ʉʣʠʚʥʦ ʧʦʜʨʫʯʿʝ ʨʠʿʝʢʝ ʍʨʯʘʚʢʘ ʧʨʠʧʘʜʘ ʩʣʠʚʥʦʤ ʧʦʜʨʫʯʿʫ ʨʠʿʝʢʝ ʉʫʪʿʝʩʢʝ ʦʜʥʦʩʥʦ ʨʠʿʝʢʝ 
ɼʨʠʥʝ. ʉʣʠʚʥʦ ʧʦʜʨʫʯʿʝ ʨʠʿʝʢʝ ʍʨʯʘʚʢʘ ʦʙʫʭʚʘʪʘ ʦʢʦ 40 km2 ʧʦʚʨʰʠʥʝ ʫ ʦʧʰʪʠʥʠ ʌʦʯʘ, ʘ 
ʩʣʠʚʥʦ ʧʦʜʨʫʯʿʝ ʨʠʿʝʢʝ ʉʫʪʿʝʩʢʝ ʥʘ ɺʉ ʀʛʦʯʝ 270 km2. 
ʅʘ ʨʠʿʝʮʠ ʍʨʯʘʚʢʠ ʩʩʘ 2,9 km ʫʟʚʦʜʥʦ ʦʜ ʫʰ˂ʘ ʨʠʿʝʢʝ ʍʨʯʘʚʢʝ ʫ ʉʫʪʿʝʩʢʫ, ʣʦʮʠʨʘʥʘ ʿʝ 
ʚʦʜʦʤʿʝʨʥʘ ʩʪʘʥʠʮʘ ɺʉ ʂʘʧʪʘʞʘ-ʣʠʤʥ. ʩʘ ʢʦʿʝ ʩʝ ʨʘʩʧʦʣʘʞʝ ʩʘ ʧʦʜʘʮʠʤʘ ʦʩʤʘʪʨʘʥʠʭ 
ʚʦʜʦʩʪʘʿʘ ʠ ʧʨʦʪʠʮʘʿʘ ʟʘ ʧʝʨʠʦʜ 1988-91. ʛʦʜʠʥʝ. ʅʘ ʦʩʥʦʚʫ ʭʠʜʨʦʣʦʰʢʝ ʦʙʨʘʜʝ, ʩʨʝʜˁʠ 
ʧʨʦʪʠʮʘʿ ʟʘ ʥʘʚʝʜʝʥʠ ʧʝʨʠʦʜ ʠʟʥʦʩʠ : 
Q(sred1988-91)=2,57 m3/sek.  



 

ʉʪʫʜʠʿʘ ʦ ʧʨʦʮʿʝʥʠ ʫʪʠʮʘʿʘ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ ʧʨʦʿʝʢʪʘ ʄʍɽ Ăʍʨʯʘʚʢʘ 1(ʉ-X-2), 2( ʉ-ʍ-1 ), 3(ʉ-X-3) 
 ʢʦʥʘʯʥʘ ʩʪʫʜʠʿʘ 
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ɼʘʥʘ 18.06.2006. ʛʦʜʠʥʝ ʠʟʚʨʰʝʥʘ ʿʝ ʧʨʚʘ ʩʝʨʠʿʘ ʩʠʤʫʣʪʘʥʠʭ ʭʠʜʨʦʣʦʰʢʠʭ ʤʿʝʨʝˁʘ 
ʧʨʦʪʠʮʘʿʘ ʥʘ ʧʦʪʝʟʫ ɺʉ ʂʘʧʪʘʞʘ-ʣʠʤʥʠʛʨʘʬ-ʟʘʭʚʘʪʥʠ ʧʨʦʬʠʣʠ ʄʍɽ. ʄʿʝʨʝˁʝ ʿʝ 
ʦʙʘʚˀʝʥʦ ʫ ʩʪʘʙʠʣʤʠʤ ʤʝʪʝʦʨʦʣʦʰʢʠʤ ʫʩʣʦʚʠʤʘ, ʫʪʠʮʘʿ ʪʦʧˀʝˁʘ ʩʥʠʿʝʛʘ ʥʠʿʝ ʙʠʦ 
ʜʦʤʠʥʘʥʪʘʥ. ɼʦʙʠʚʝʥʠ ʩʫ ʩʣʝʜʝ˂ʠ ʨʝʟʫʣʪʘʪʠ: 
 

ʊʘʙʝʣʘ 11 ʍʠʜʨʦʣʦʰʢʠʭ ʤʿʝʨʝˁʘ ʧʨʦʪʠʮʘʿʘ ʥʘ ʧʦʪʝʟʫ ɺʉ ʂʘʧʪʘʞʘ-ʣʠʤʥʠʛʨʘʬ-ʟʘʭʚʘʪʥʠ 
ʧʨʦʬʠʣʠ ʄʍɽ Ăʍʈʏɸɺʂɸ 3(ʉ-ʍ-3)" 

ʇʨʦʬʠʣ 
ʇʨʦʪʠʮʘʿ 
Q (m3/sek) 

ʇʦʚʨʰʠʥʘ ʩʣʠʚʘ 
F(km2) 

ʉʧʝʮʠʬʠʯʥʦ 
ʦʪʠʮʘˁʝ 

q (l/sek/km2) 

ʂʦʪʘ 1032 mnm 0,273 17,73 15,75 

ʂʦʪʘ 932 mnm 0,793 26,71 29,68 

ɺʉ ʂʘʧʪʘʞʘ, 
ʂʦʪʘ 600 mnm 

1,95 40,00 48,75 

 
ʉʨʝʜˁʠ ʧʨʦʪʠʮʘʿʠ ʥʘ ʧʨʦʬʠʣʠʤʘ ʄʍɽ ʩʫ ʜʝʬʠʥʠʩʘʥʠ ʥʘ ʦʩʥʦʚʫ ʨʝʣʘʪʠʚʥʠʭ ʦʜʥʦʩʘ 
ʠʟʤʿʝʨʝʥʠʭ ʢʦʣʠʯʠʥʘ ʚʦʜʝ ʥʘ ʚʦʜʦʟʘʭʚʘʪʠʤʘ ʠ ʨʝʬʝʨʝʥʪʥʦʤ ʧʨʦʬʠʣʫ: 
 

ʊʘʙʝʣʘ 12 ʉʨʝʜˁʠ ʧʨʦʪʠʮʘʿʠ ʥʘ ʧʨʦʬʠʣʠʤʘ ʄʍɽ Ăʍʈʏɸɺʂɸ 3(ʉ-ʍ-3)" 

ʇʨʦʬʠʣ 
ʉʨʝʜˁʠ ʧʨʦʪʠʮʘʿ 

Q (m3/sek) 
ʇʦʚʨʰʠʥʘ ʩʣʠʚʘ 

F(km2) 
ʉʧʝʮʠʬʠʯʥʦ ʦʪʠʮʘˁʝ 

q (l/sek/km2) 

ɿʘʭʚʘʪ ʄʍɽ ʍʨʯʘʚʢʘ 
ʉ-ʍ-2 (1032 mnm) 

0,359 17,73 15,75 

ɿʘʭʚʘʪ ʄʍɽ ʍʨʯʘʚʢʘ 
ʉ-ʍ-1 (932 mn)m 

1,04 26,71 29,68 

ɿʘʭʚʘʪ ʄʍɽ ʍʨʯʘʚʢʘ 
ʉ-ʍ-3 (600 mnm) 

2,54 40,00 48,75 

 
ʅʘ ʙʘʟʠ ʦʙʨʘʜʝ ʨʘʩʧʦʣʦʞʠʚʠʭ ʧʦʜʘʪʘʢʘ ʩʨʝʜˁʠ ʛʦʜʠʰˁʠ ʧʨʦʪʠʮʘʿ ʥʘ ʚʦʜʦʟʘʭʚʘʪʫ ʄʍɽ 
"ʍʨʯʘʚʢʘ 3" ʠʟʥʦʩʠ Qsred=2,54 m3/sek. 
 
ʇʨʝʣʠʤʠʥʘʨʥʠʤ ʧʨʦʨʘʯʫʥʦʤ ʚʝʣʠʢʝ ʚʦʜʝ ʥʘ ʧʨʦʬʠʣʫ ʟʘʭʚʘʪʘ ʨʘʥʛʘ ʧʦʿʘʚʝ ʊ=100 ʛʦʜʠʥʘ 
ʠʟʥʦʩʝ: 

ʊʘʙʝʣʘ 13 ʇʨʝʣʠʤʠʥʘʨʥʠʤ ʧʨʦʨʘʯʫʥʦʤ ʚʝʣʠʢʝ ʚʦʜʝ ʥʘ ʧʨʦʬʠʣʫ ʟʘʭʚʘʪʘ ʨʘʥʛʘ ʧʦʿʘʚʝ ʊ=100 
ʛʦʜʠʥʘ 

ʇʨʦʬʠʣ 
ɺʝʣʠʢʝ ʚʦʜʝ 

Q 1/100 (m
3/sek) 

ʇʦʚʨʰʠʥʘ ʩʣʠʚʘ 
F(km2) 

ʉʧʝʮʠʬʠʯʥʦ ʦʪʠʮʘˁʝ 
q (l/sek/km2) 

ɿʘʭʚʘʪ ʄʍɽ ʍʨʯʘʚʢʘ 
ʉ-ʍ-1 (1032 ʤʥʤ) 

49,64 17,73 2,80 

ɿʘʭʚʘʪ ʄʍɽ ʍʨʯʘʚʢʘ 
ʉ-ʍ-2 (932 ʤʥʤ) 

70,78 26,71 2,65 

ɿʘʭʚʘʪ ʄʍɽ ʍʨʯʘʚʢʘ 
ʉ-ʍ-3 (600 ʤʥʤ) 

89,91 40,00 48,75 

 
 



 

ʉʪʫʜʠʿʘ ʦ ʧʨʦʮʿʝʥʠ ʫʪʠʮʘʿʘ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ ʧʨʦʿʝʢʪʘ ʄʍɽ Ăʍʨʯʘʚʢʘ 1(ʉ-X-2), 2( ʉ-ʍ-1 ), 3(ʉ-X-3) 
 ʢʦʥʘʯʥʘ ʩʪʫʜʠʿʘ 
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2.1.6. ʇʨʠʢʘʟ ʢʣʠʤʘʪʩʢʠʭ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʘ ʦʜʛʦʚʘʨʘʿʫʠ˂ʤ ʤʝʪʝʦʨʦʣʦhʢʠʤ  
ʧʦʢʘʟʘʪʝˀ ʠʤʘ 

ʂʣʠʤʘ ʦʚʦʛ ʜʠʿʝʣʘ ʿʝ ʧʦʜ ʿʘʢʠʤ ʫʪʠʮʘʿʝʤ ʨʝˀʝʬʘ, ʪʘʢʦ ʜʘ ʿʝ ʥʘ ʧʦʜʨʫʯʿʫ ʦʧʰʪʠʥʝ ʌʦʯʘ 
ʫʛʣʘʚʥʦʤ ʟʘʩʪʫʧˀʝʥʘ ʧʣʘʥʠʥʩʢʘ, ʜʦʢ ʫ ʩʘʤʦʿ ʜʦʣʠʥʠ ʨʠʿʝʢʝ ɼʨʠʥʝ ʚʣʘʜʘ ʫʤʿʝʨʝʥʦ 
ʢʦʥʪʠʥʝʥʪʘʣʥʘ ʢʣʠʤʘ. ɲʝʪʘ ʩʫ ʫʛʣʘʚʥʦʤ ʩʚʿʝʞʘ, ʘ ʦʧʘʜʘˁʝ ʪʝʤʧʝʨʘʪʫʨʝ ʚʘʟʜʫʭʘ, ʠʜʫ˂ʠ 
ʧʨʝʤʘ ʩʿʝʚʝʨʫ ʫʩʣʦʚˀʝʥʦ ʿʝ ʢʦʥʪʠʥʝʥʪʘʣʥʠʤ ʫʪʠʮʘʿʝʤ ʠ ʧʦʚʝ˂ʘˁʝʤ ʥʘʜʤʦʨʩʢʝ ʚʠʩʠʥʝ. 
ɿʠʤʝ ʩʫ ʜʫʛʝ ʠ ʦʰʪʨʝ, ʘ ʧʦʿʘʚʘ ʤʨʘʟʘ ʠ ʚʝʦʤʘ ʥʠʩʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘ ʿʝ ʚʨʣʦ ʯʝʩʪʘ.  

ʂʣʠʤʘʪʦʛʨʘʬʠʿʘ ʰʠʨʝʛ ʘʥʘʣʠʟʠʨʘʥʦʛ ʧʦʜʨʫʯʿʘ ʿʝ ʦʜʨʝʹʝʥʘ ʩʧʝʮʠʬʠʯʥʠʤ ʧʦʣʦʞʘʿʝʤ ʫ 
ʦʜʥʦʩʫ ʥʘ ʧʣʘʥʠʥʩʢʝ ʚʠʿʝʥʮʝ ʫ ʦʢʨʫʞʝˁʫ. ʇʦʜʨʫʯʿʝ ʩʝ ʥʘʣʘʟʠ ʠʟʤʝʹʫ ɼʠʥʘʨʩʢʠʭ ʚʠʿʝʥʘʮʘ 
ʩʨʝʜˁʝ ɹʦʩʥʝ ʥʘ ʟʘʧʘʜʫ, ʍʝʨʮʝʛʦʚʘʯʢʠʭ ʠ ʚʠʩʦʢʠʭ ʧʣʘʥʠʥʘ ʎʨʥʝ ɻʦʨʝ ʥʘ ʿʫʛʫ ʠ ʿʫʛʦʠʩʪʦʢʫ, 
ʢʘʦ ʠ ʥʠʞʠʭ ʧʣʘʥʠʥʘ ʩʘ ʩʿʝʚʝʨʥʝ ʠ ʩʿʝʚʝʨʥʦʠʩʪʦʯʥʝ ʩʪʨʘʥʝ. ʆʪʚʦʨʝʥʦʩʪ ʜʦʣʠʥʝ ɼʨʠʥʝ 
ʧʨʝʤʘ ʩʿʝʚʝʨʫ ʫʩʣʦʚˀʘʚʘ ʠʟʣʦʞʝʥʦʩʪ ʨʘʟʤʘʪʨʘʥʦʛ ʧʦʜʨʫʯʿʘ ʭʣʘʜʥʦʤ, ʧʦʣʘʨʥʦʤ ʚʘʟʜʫʭʫ 
ʢʦʿʝ ʩʪʠʞʝ ʩʘ ʩʿʝʚʝʨʦʠʩʪʦʢʘ ɽʚʨʦʧʝ. ʊʘʢʦʹʝ, ʫʩˀʝʜ ʧʣʘʥʠʥʩʢʠʭ ʤʘʩʠʚʘ ʩʘ ʟʘʧʘʜʥʝ ʠ ʿʫʞʥʝ 
ʩʪʨʘʥʝ, ʫʪʠʮʘʿ ɱʘʜʨʘʥʩʢʦʛ ʤʦʨʘ ʥʘ ʢʣʠʤʘʪʦʛʨʘʬʠʿʫ ʦʚʦʛ ʧʦʜʨʫʯʿʘ ʿʝ ʦʛʨʘʥʠʯʝʥ.  

ʋ ʮʠˀʫ ʩʘʛʣʝʜʘʚʘˁʘ ʢʣʠʤʘʪʩʢʦ-ʤʝʪʝʦʨʦʣʦʰʢʠʭ ʧʨʠʣʠʢʘ ʧʦʜʨʫʯʿʘ ʢʦʨʠʰ˂ʝʥʠ ʩʫ ʧʦʜʘʮʠ 
ʍʠʜʨʦʤʝʪʝʦʨʦʣʦʰʢʠʭ ʟʘʚʦʜʘ ʎʨʥʝ ɻʦʨʝ ʠ ʈʝʧʫʙʣʠʢʝ ʉʨʧʩʢʝ ʟʘ 6 ʤʝʪʝʦʨʦʣʦʰʢʠʭ ʩʪʘʥʠʮʘ 
ʩʘ ʰʠʨʝʛ ʧʦʜʨʫʯʿʘ, ʠ ʪʦ: ʌʦʯʘ, ʏʝʤʝʨʥʦ, ʂʘʣʠʥʦʚʠʢ, ɾʘʙˀʘʢ, ʇˀʝʚˀʘ ʠ ʂʦʣʘʰʠʥ.  

ʊʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ 

ʆʪʚʦʨʝʥʦʩʪ ʩʣʠʚʘ ɼʨʠʥʝ ʢʘ ʩʿʝʚʝʨʫ ʫʩʣʦʚˀʘʚʘ ʫʤʿʝʨʝʥʦ ʢʦʥʪʠʥʝʥʪʘʣʥʫ ʜʦ ʩʫʙʘʣʧʩʢʫ ʠ 
ʘʣʧʩʢʫ ʢʣʠʤʫ. ɿʘ ʦʚʦ ʧʦʜʨʫʯʿʝ ʩʫ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʝ ʪʝʤʧʝʨʘʪʫʨʥʝ ʠʥʚʝʨʟʠʿʝ ʫ ʢʦʪʣʠʥʘʤʘ, ʫ 
ʪʦʢʫ ʭʣʘʜʥʠʿʝʛ ʜʠʿʝʣʘ ʛʦʜʠʥʝ, ʰʪʦ ʩʝ ʤʘʥʠʬʝʩʪʫʿʝ ʧʦʨʘʩʪʦʤ ʪʝʤʧʝʨʘʪʫʨʝ ʩʘ ʚʠʩʠʥʦʤ. ʆʚʦ 
ʫʩʣʦʚˀʘʚʘ ʤʘˁʫ ʨʘʟʣʠʢʫ ʫ ʦʩʤʦʪʨʝʥʠʤ ʩʨʝʜˁʠʤ ʚʨʠʿʝʜʥʦʩʪʠʤʘ ʪʝʤʧʝʨʘʪʫʨʝ ʠʟʤʝʹʫ 
ʥʠʞʠʭ ʠ ʚʠʰʠʭ ʟʦʥʘ. ʊʘʢʦ ʧʨʦʩʿʝʯʥʘ ʪʝʤʧʝʨʘʪʫʨʝ ʚʘʟʜʫʭʘ ʫ ʌʦʯʠ ʥʘ 395 mnm, ʫ ʪʦʢʫ 
ʛʦʜʠʥʝ ʠʟʥʦʩʠ ʦʢʦ 10ÁC, ʜʦʢ ʠʩʪʘ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʦʢʦʣʥʠʤ ʧʣʘʥʠʥʩʢʠʤ ʧʦʿʘʩʝʚʠʤʘ ʠʟʥʘʜ 
1100 mnm ʠʟʥʦʩʠ 7.5ÁC. 

ʋ ʩʣʠʿʝʜʝ˂ʠʤ ʪʘʙʝʣʘʤʘ ʧʨʠʢʘʟʘʥʠ ʩʫ ʩʪʘʪʠʩʪʠʯʢʠ ʧʘʨʘʤʝʪʨʠ ʪʝʤʧʝʨʘʪʫʨʝ: ʩʨʝʜˁʘ 
ʚʨʠʿʝʜʥʦʩʪ, ʩʪʘʥʜʘʨʜʥʘ ʜʝʚʠʿʘʮʠʿʘ, ʢʦʝʬʠʮʠʿʝʥʪ ʚʘʨʠʿʘʮʠʿʝ, ʢʘʦ ʠ ʤʘʢʩʠʤʘʣʥʝ ʠ 
ʤʠʥʠʤʘʣʥʝ ʤʿʝʩʝʯʥʝ ʪʝʤʧʝʨʘʪʫʨʝ ʚʘʟʜʫʭʘ ʟʘ ʧʦʿʝʜʠʥʝ ʤʝʪʝʦʨʦʣʦʰʢʝ ʩʪʘʥʠʮʝ. ʄʦʞʝ ʩʝ 
ʫʟʝʪʠ ʫ ʦʙʟʠʨ ʜʘ ʩʫ ʪʝʤʧʝʨʘʪʫʨʥʠ ʫʩʣʦʚʠ ʥʘ ʣʦʢʘʮʠʿʘʤʘ ʧʨʝʛʨʘʜʥʠʭ ʧʨʦʬʠʣʘ ʚʝʦʤʘ 
ʩʣʠʯʥʠ ʫʩʣʦʚʠʤʘ ʫ ʌʦʯʠ, ʛʜʿʝ ʩʫ ʿʫʣ ʠ ʘʚʛʫʩʪ ʥʘʿʪʦʧʣʠʿʠ ʤʿʝʩʝʮʠ ʩʘ ʤʘʢʩʠʤʘʣʥʦʤ ʩʨʝʜˁʦʤ 
ʤʿʝʩʝʯʥʦʤ ʪʝʤʧʝʨʘʪʫʨʦʤ ʦʜ 22.00ʉ, ʜʦʢ ʿʝ ʤʿʝʩʝʮ ʬʝʙʨʫʘʨ ʥʘʿʭʣʘʜʥʠʿʠ ʩʘ ʤʠʥʠʤʘʣʥʦʤ 
ʩʨʝʜˁʦʤ ʤʿʝʩʝʯʥʦʤ ʪʝʤʧʝʨʘʪʫʨʦʤ -6.00ʉ. ʇʨʠʩʫʪʥʦ ʿʝ ʠʟʨʘʟʠʪʦ ʢʦʣʝʙʘˁʝ ʪʝʤʧʝʨʘʪʫʨʝ 
ʚʘʟʜʫʭʘ ʫ ʪʦʢʫ ʛʦʜʠʥʝ, ʪʘʢʦ ʜʘ ʨʘʟʣʠʢʘ ʩʨʝʜˁʝ ʤʿʝʩʝʯʥʝ ʚʨʠʿʝʜʥʦʩʪʠ ʤʠʥʠʤʘʣʥʠʭ ʠ 
ʤʘʢʩʠʤʘʣʥʠʭ ʪʝʤʧʝʨʘʪʫʨʘ ʠʟʥʦʩʠ 19.10ʉ. 

 
ʊʘʙʝʣʘ 14 ʇʨʠʢʘʟ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠʭ ʩʨʝʜˁʝ ʤʿʝʩʝʯʥʠʭ ʠ ʛʦʜʠʰˁʠʭ ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ ʟʘ 

ʤʝʪʝʦʨʦʣʦʰʢʫ ʩʪʘʥʠʮʫ ʌʦʯʘ 

 I II III IV V VI VII VIII IX X XI XII ɻʦʜ. 

Tsr -0,1 1,7 5,6 10,0 14,4 17,6 19,3 19,0 15,3 10,6 5,6 1,1 10,03 

ů 2,03 2,87 2,26 1,51 1,54 1,22 1,05 1,36 1,59 1,32 2,11 2,24 0,59 

Cv 
-31,35 1,66 0,40 0,15 0,11 0,07 0,05 0,07 0,10 0,12 0,37 2,01 0,06 

Tmax 5,76 6,50 10,48 13,01 17,78 20,73 21,77 22,00 19,80 13,41 10,00 6,39 11,49 

Tmin -5,4 -6,0 -2,0 5,9 10,6 14,7 17,2 16,0 12,3 7,4 -1,0 -3,0 8,77 

 
 

 



 

ʉʪʫʜʠʿʘ ʦ ʧʨʦʮʿʝʥʠ ʫʪʠʮʘʿʘ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ ʧʨʦʿʝʢʪʘ ʄʍɽ Ăʍʨʯʘʚʢʘ 1(ʉ-X-2), 2( ʉ-ʍ-1 ), 3(ʉ-X-3) 
 ʢʦʥʘʯʥʘ ʩʪʫʜʠʿʘ 

 
 

45 

 
ʊʘʙʝʣʘ 15 ʇʨʠʢʘʟ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠʭ ʩʨʝʜˁʝ ʤjʝʩʝʯʥʠʭ ʠ ʛʦʜʠʰˁʠʭ ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ ʟʘ 

ʤʝʪʝʦʨʦʣʦʰʢʫ ʩʪʘʥʠʮʫ ʏʝʤʝʨʥʦ 

 
I II III IV V VI VII VIII IX X XI XII ɻʦʜ. 

Tsr -2,6 -1,9 0,7 4,7 9,5 12,9 15,1 14,9 11,6 7,0 2,6 -1,1 6,1 

ů 
1,9 2,2 2,0 1,7 1,5 1,1 1,1 1,5 1,5 1,5 1,6 1,7 0,5 

Cv -0,73 -1,13 2,77 0,37 0,16 0,08 0,07 0,10 0,13 0,21 0,61 -1,47 0,08 

Tmax 0,2 2,2 4,7 8,7 12,5 14,6 17,9 17,9 15,2 9,9 6,0 2,2 7,2 

Tmin -8,0 -8,4 -3,1 1,5 5,9 11,2 13,5 10,6 8,3 3,2 -0,7 -5,0 5,2 

 
ʊʘʙʝʣʘ 16 ʇʨʠʢʘʟ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠʭ ʩʨʝʜˁʝ ʤjʝʩʝʯʥʠʭ ʠ ʛʦʜʠʰˁʠʭ ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ ʟʘ 

ʤʝʪʝʦʨʦʣʦʰʢʫ ʩʪʘʥʠʮʫ ʂʘʣʠʥʦʚʠʢ 

 
I II III IV V VI VII VIII IX X XI XII ɻʦʜ. 

Tsr -1,45 -0,24 2,80 6,86 11,69 14,84 16,75 16,88 13,12 8,42 4,09 0,27 7,8 

ů 
2,3 2,7 2,3 1,8 1,7 1,3 1,4 2,1 1,8 1,6 1,8 2,0 0,6 

Cv -1,55 -10,94 0,83 0,26 0,14 0,09 0,08 0,12 0,13 0,19 0,44 7,29 0,08 

Tmax 3,6 4,7 8,3 10,3 14,7 18,4 19,4 24,9 17,1 12,0 8,1 3,7 9,4 

Tmin -6,8 -9,4 -2,6 2,7 7,8 12 10,3 12,7 8,9 5,1 -1,4 -4,1 6,3 

 
ʊʘʙʝʣʘ 17 ʇʨʠʢʘʟ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠʭ ʩʨʝʜˁʝ ʤʿʝʩʝʯʥʠʭ ʠ ʛʦʜʠʰˁʠʭ ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ ʟʘ 
ʤʝʪʝʦʨʦʣʦʰʢʫ ʩʪʘʥʠʮʫ ɾʘʙˀʘʢ 

 I II III IV V VI VII VIII IX X XI XII ɻʦʜ. 

Tsr -4,4 -3,7 -1,0 3,2 8,4 12,0 14,1 13,7 10,2 5,5 1,2 -2,4 4,7 

ů 1,9 2,6 2,2 1,7 1,5 1,1 1,2 1,4 1,4 1,6 1,9 1,8 0,5 

Cv -0,43 -0,70 -2,26 0,53 0,18 0,09 0,09 0,10 0,13 0,28 1,54 -0,73 0,11 

Tmax -0,7 1,2 2,4 7,3 11,6 14,1 17,8 16 13,7 8,9 5,1 0,7 6,1 

Tmin -8,2 -10,7 -6,8 -0,6 4,3 10 12 9,8 7,3 1,8 -4,3 -7,2 3,7 

 
ʊʘʙʝʣʘ 18 ʇʨʠʢʘʟ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠʭ ʩʨʝʜˁʝ ʤjʝʩʝʯʥʠʭ ʠ ʛʦʜʠʰˁʠʭ ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ ʟʘ 

ʤʝʪʝʦʨʦʣʦʰʢʫ ʩʪʘʥʠʮʫ ʇˀʝʚˀʘ 

 
I II III IV V VI VII VIII IX X XI XII ɻʦʜ. 

Tsr -2,5 -0,3 3,5 8,0 12,7 15,7 17,6 17,4 13,8 9,0 4,1 -0,6 8,2 

ů 
2,8 3,1 2,3 1,5 1,5 1,1 1,2 1,6 1,5 1,5 2,2 2,5 0,6 

Cv -1,09 -9,48 0,66 0,19 0,12 0,07 0,07 0,09 0,11 0,17 0,54 -3,83 0,10 

Tmax 4,3 4,9 7 11,2 16,1 17,8 20,8 21,2 17,1 12,4 8,1 4,6 9,9 

Tmin -8,3 -7,9 -2,0 5,1 9,2 13,3 15,8 13,5 10,7 5,3 -1,6 -5,5 7,0 

 
ʊʘʙʝʣʘ 19 ʇʨʠʢʘʟ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠʭ ʩʨʝʜˁʝ ʤjʝʩʝʯʥʠʭ ʠ ʛʦʜʠʰˁʠʭ ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ ʟʘ 

ʤʝʪʝʦʨʦʣʦʰʢʫ ʩʪʘʥʠʮʫ ʂʦʣʘʰʠʥ 

 
I II III IV V VI VII VIII IX X XI XII ɻʦʜ. 

Tsr -1,9 -0,6 2,1 6,3 10,8 14,0 15,9 15,3 12,1 7,7 3,7 -0,1 7,1 

ů 
2,0 2,3 2,0 1,3 1,4 0,9 1,0 1,1 1,2 1,4 1,9 1,9 0,5 

Cv -1,05 -3,70 0,94 0,21 0,13 0,07 0,06 0,07 0,10 0,18 0,52 -14,56 0,07 

Tmax 2,2 3,3 5 9,3 13,5 15,8 19,1 17,4 15 11 7,1 3,4 8,4 

Tmin -6,1 -6,5 -2,9 3,6 7,5 12,3 14,4 11,9 9,8 4,7 -2,1 -4,6 6,2 

 

ʈʝʟʫʣʪʘʪʠ ʧʨʦʨʘʯʫʥʘ ʚjʝʨʦʚʘʪʥʦ˂ʝ ʧʦʿʘʚʝ ʨʘʟʤʘʪʨʘʥʠʭ ʩʨʝʜˁʝ ʛʦʜʠʰˁʠʭ ʪʝʤʧʝʨʘʪʫʨʘ 
ʚʘʟʜʫʭʘ ʜʘʪʠ ʩʫ ʥʫʤʝʨʠʯʢʠ, ʟʘ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʝ ʪʝʦʨʠʿʩʢʝ ʚʨʠʿʝʜʥʦʩʪʠ, ʫ ʥʘʨʝʜʥʦʿ ʪʘʙʝʣʠ. 

 
ʊʘʙʝʣʘ 20 ʇʨʝʛʣʝʜ ʚʿʝʨʦʚʘʪʥʦ˂ʘ ʧʦʿʘʚʝ ʩʨʝʜˁʝ ʛʦʜʠʰˁʠʭ ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ ʊ(Áʉ) 



 

ʉʪʫʜʠʿʘ ʦ ʧʨʦʮʿʝʥʠ ʫʪʠʮʘʿʘ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ ʧʨʦʿʝʢʪʘ ʄʍɽ Ăʍʨʯʘʚʢʘ 1(ʉ-X-2), 2( ʉ-ʍ-1 ), 3(ʉ-X-3) 
 ʢʦʥʘʯʥʘ ʩʪʫʜʠʿʘ 
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ʄʝʪʝʦʨʦʣʦʰʢʘ 
ʩʪʘʥʠʮʘ 

p (%) 

0,1 1 2 5 10 50 90 95 99 

 ʌʦʯʘ 
   

12,2 11,6 11,4 11,1 10,8 10,0 9,3 9,1 8,8 

ʏʝʤʝʨʥʦ 7,7 7,3 7,2 6,9 6,8 6,1 5,5 5,3 5,0 

ʂʘʣʠʥʦʚʠʢ 9,7 9,2 9,1 8,8 8,6 7,8 7,1 6,9 6,5 

ɾʘʙˀʘʢ 6,4 6,0 5,8 5,6 5,4 4,7 4,1 3,9 3,6 

ʇˀʝʚˀʘ 10,6 9,9 9,6 9,3 9,0 8,1 7,5 7,3 7,1 

ʂʦʣʘʰʠʥ 8,7 8,3 8,1 7,9 7,7 7,1 6,5 6,4 6,1 

 

ʈʝʟʫʣʪʘʪʠ ʧʨʦʨʘʯʫʥʘ ʚjʝʨʦʚʘʪʥʦ˂ʘ ʧʦʿʘʚʝ ʘʧʩʦʣʫʪʥʠʭ ʤʘʢʩʠʤʘʣʥʠʭ ʠ ʤʠʥʠʤʘʣʥʠʭ 
ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ, ʧʨʠʢʘʟʘʥʠ ʩʫ ʥʫʤʝʨʠʯʢʠ ʫ ʩʣʠʿʝʜʝ˂ʠʤ ʪʘʙʝʣʘʤʘ. 
 
ʊʘʙʝʣʘ 21ʇʨʝʛʣʝʜ ʚjʝʨʦʚʘʪʥʦ˂ʘ ʧʦʿʘʚʝ ʘʧʩʦʣʫʪʥʦ ʤʘʢʩʠʤʘʣʥʠʭ ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ ʊ(Áʉ) 

ʄeʪʝʦʨʦʣʦʰʢʘ 
ʩʪʘʥʠʮʘ 

ʇʘʨʘʤʝʪʨʠ ʊmax,dn,p (Áʉ) 

ʊmax,
dn 

ʊsr,max,d
n 

ů Cʩ 0,1 1 2 5 10 

ʌʦʯʘ 26,7 24 1,3 0,7 29,2 27,6 27,1 26,9 25,7 

ʏʝʤʝʨʥʦ 29,6 21,9 1,8 -1,2 35,4 32,3 31,2 29,7 28,4 

ɾʘʙˀʘʢ 30,6 28,0 1,7 -0,3 33,0 31,9 31,5 30,8 30,2 

ʇˀʝʚˀʘ 38 33,4 2,0 -0,3 38,5 37,5 37,1 36,5 35,9 

ʂʦʣʘʰʠʥ 36 31,5 1,9 -0,3 36,3 35,3 35,0 34,4 33,8 

 
ʊʘʙʝʣʘ 22ʇʨʝʛʣʝʜ ʚʿʝʨʦʚʘʪʥʦ˂ʘ ʧʦʿʘʚʝ ʘʧʩʦʣʫʪʥʦ ʤʠʥʠʤʘʣʥʠʭ ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ T(Áʉ) 

Meʪʝʦʨʦʣʦʰʢ
ʘ ʩʪʘʥʠʮʘ 

ʇʘʨʘʤʝʪʨʠ ʊmin,dn,p (Áʉ) 
 ʊmin,d

n 
ʊsr,min,d
n 

ů Cʩ 0,1 1 2 5 10 

ʌʦʯʘ -11,7 -8,6 2,2 -0,1 -1,9 -3,5 -4,1 -5,0 -5,8 

ʏʝʤʝʨʥʦ -22,2 -12,4 2,3 0,3 -4,2 -6,8 -7,8 -9,2 -10,4 

ɾʘʙˀʘʢ -25,3 -19,7 2,6 -0,9 -14,2 -15,0 -15,4 -16,0 -16,6 

ʇˀʝʚˀʘ -29,4 -21,4 4,4 0,03 -7,0 -10,6 -11,8 -13,7 -15,4 

ʂʦʣʘʰʠʥ -29,8 -19,3 3,7 -0,5 -10,2 -12,0 -12,7 -13,8 -14,8 

ʅʘ ʦʩʥʦʚʫ ʦʚʠʭ ʪʘʙʝʣʘ ʟʘ ʧʦʚʨʘʪʥʠ ʧʝʨʠʦʜ ʦʜ 100 ʛʦʜʠʥʘ ʤʦʞʝ ʩʝ ʦʯʝʢʠʚʘʪʠ: 
ʩʨʝʜˁʘ ʛʦʜʠʰˁʘ ʪʝʤʧʝʨʘʪʫʨʘ ʦʜ 6,0 Áʉ ʜʦ 11,4 Áʉ, 
ʘʧʩʦʣʫʪʥʘ ʤʘʢʩʠʤʘʣʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ ʦʜ 27,6 Áʉ ʜʦ 37,5 Áʉ, 
ʘʧʩʦʣʫʪʥʦ ʤʠʥʠʤʘʣʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ ʦʜ - 3,5 Áʉ ʜʦ -15,0 Áʉ, ʦʜʥʦʩʥʦ ʤʘʢʩʠʤʘʣʥʘ 
ʘʤʧʣʠʪʫʜʘ ʢʦʣʝʙʘˁʘ ʪʝʤʧʝʨʘʪʫʨʝ ʪʦʢʦʤ ʛʦʜʠʥʝ ʤʦʞʝ ʠʟʥʦʩʠʪʠ 52,5Áʉ. 
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ʏʝʤʝʨʥʦ 

ʌʦʯʘ 

ʂʦʣʘʰʠʥ 

ʇˀʝʚˀʘ 

ɾʘʙˀʘʢ 

ʂʘʣʠʥʦʚʠʢ 

ʄʿʝʩʝʮ  

ʉʣʠʢʘ ʙʨ. 13 ʉʨʝʜˁʘ ʤʿʝʩʝʯʥʘ ʨʘʩʧʦʜʿʝʣʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ ʥʘ ʤʝʪʝʦʨʦʣʦʰʢʠʤ 
ʩʪʘʥʠʮʘʤʘ ʥʘ ʨʘʟʤʘʪʨʘʥʦʤ ʜʠʿʝʣʫ ʩʣʠʚʘ 














































































































































































































































































































































