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ʀʤʝ ʥʘ ʢʦʤʧʘʥʠʿʘʪʘ
1 

 

ɼʇɻʋ ɽʋʈʆ ɱɸʅʀ ʂʆʇ, ʫʚʦʟ-ʠʟʚʦʟ, ɼʆʆ, 

ʄʘʢʝʜʦʥʩʢʠ ɹʨʦʜ 

ʇʨʘʚʝʥ ʩʪʘʪʫʩ  

 

ɼʆʆ 

ʉʦʧʩʪʚʝʥʦʩʪ ʥʘ ʢʦʤʧʘʥʠʿʘʪʘ  

 

ʇʨʠʚʘʪʥʘ 

ʉʦʧʩʪʚʝʥʦʩʪ ʥʘ ʟʝʤʿʠʰʪʝʪʦ  

 

ʇʨʠʚʘʪʥʦ 

ɸʜʨʝʩʘ ʥʘ ʣʦʢʘʮʠʿʘʪʘ  

(ʠ ʧʦʰʪʝʥʩʢʘ ʘʜʨʝʩʘ, ʜʦʢʦʣʢʫ ʝ 

ʨʘʟʣʠʯʥʘ ʦʜ ʧʦʛʦʨʝ ʩʧʦʤʝʥʘʪʘʪʘ)  

 

ʇʘʨʪʠʟʘʥʩʢʘ ʙʨ 26, ʄ.ɹʨʦʜ 

ɹʨʦʿ ʥʘ ʚʨʘʙʦʝʥʠ  

 

ʄʦʤʝʥʪʘʣʥʦ 3, 

ʇʨʝʜʚʠʜʝʥʠ 8-10 

ʆʚʣʘʩʪʝʥ ʧʨʝʩʪʨʘʚʥʠʢ  

 

ʄʝʨʠʪʦʥ ɸʙʜʫʣʠ- ʫʧʨʘʚʠʪʝʣ 

ɱʘʥʝ ʉʪʘʥʦʝʩʢʠ- ʫʧʨʘʚʠʪʝʣ 

ʂʘʪʝʛʦʨʠʿʘ ʥʘ ʠʥʜʫʩʪʨʠʩʢʠ 

ʘʢʪʠʚʥʦʩʪʠ ʢʦʠ ʩʝ ʧʨʝʜʤʝʪ ʥʘ  

ʙʘʨʘˁʝʪʦ
2
  

 

ʇʨʠʣʦʛ 2  

3.2 ʀʥʩʪʘʣʘʮʠʠ ʟʘ ʠʩʢʦʧ, ʜʨʦʙʝˁʝ, ʤʝʣʝˁʝ, ʩʝʝˁʝ, 

ʟʘʛʨʝʚʘˁʝ ʥʘ ʤʠʥʝʨʘʣʥʠ ʩʫʨʦʚʠʥʠ, ʜʦʢʦʣʢʫ ʥʝ ʩʝ 

ʦʧʬʘʪʝʥʠ ʩʦ ʇʨʠʣʦʛ 1 ʦʜ  

ʋʨʝʜʙʘʪʘ  
ʇʨʦʝʢʪʠʨʘʥ ʢʘʧʘʮʠʪʝʪ  

 

50 000t/g 

 
1ʂʘʢʦ ʰʪʦ ʝ ʨʝʛʠʩʛʨʠʨʘʥʘ ʚʦ ʎʝʥʪʨʘʣʝʥ ʨʝʛʠʩʪʘʨ ʥʘ ʈʄ. ʚʘʞʝʯʢʘ ʥʘ ʜʝʥʦʪ ʥʘ ʘʧʣʠʢʘʮʠʿʘʪʘ  

2ɼʘ ʩʝ ʚʥʝʩʘʪ ʰʠʬʨʠʪʝ ʥʘ ʘʢʪʠʚʥʦʩʪʠʪʝ ʥʘ ʠʥʩʪʘʣʘʮʠʿʘʪʘ ʩʦʛʣʘʩʢʦ ʇʨʠʣʦʛ I ʦʜ ʋʨʝʜʙʘʪʘ ʟʘ ʦʧʨʝʜʩʣʫʚʘˁʝ ʥʘ ʘʢʪʠʚʥʦʩʪʠʪʝ ʥʘ 

ʠʥʩʛʘʣʘʮʠʠʪʝ ʟʘ ʢʦʠ ʩʝ ʠʟʜʘʚʘ ʠʥʪʝʛʨʠʨʘʥʘ ʝʢʦʣʦʰʢʘ ʜʦʟʚʦʣʘ ʦʜʥʦʩʥʦ ʜʦʟʚʦʣʘ ʟʘ ʫʩʦʛʣʘʩʫʚʘˁʝ co ʦʧʝʨʘʪʠʪʝʥ ʧʣʘʥ ʠ 

ʚʨʝʤʝʥʩʢʠ ʨʘʩʧʦʨʝʜ ʟʘ ʧʦʜʥʝʩʫʚʘˁʝ ʥʘ ʙʘʨʘˁʝ ʟʘ ʜʦʟʚʦʣʘ ʟʘ ʫʩʦʛʣʘʩʫʚʘˁʝ co ʦʧʝʨʘʪʠʚʝʥ ʧʣʘʥ (ʉʣʫʞʙʝʥ ʚʝʩʥʠʢ ʥʘ ʈʄ. ʙʨ. 

89/05). ɼʦʢʦʣʢʫ ʠʥʩʪʘʣʘʮʠʿʘʪʘ ʚʢʣʫʯʫʚʘ ʧʦʚʝ˃ʝ ʘʢʪʠʚʥʦʩʪʠ ʢʦʠ ʩʝ ʧʨʝʜʤʝʪ ʥʘ ʀʉʂɿ. ʪʨʝʙʘ ʜʘ ʩʝ ʦʟʥʘʯʠ ʰʠʬʨʘʪʘ ʟʘ ʩʝʢʦʿʘ 

ʘʢʪʠʚʥʦʩʪ. ʐʠʬʨʠʪʝ ʪʨʝʙʘ ʜʘ ʙʠʜʘʪ ʿʘʩʥʦ ʦʜʜʝʣʝʥʠ ʝʜʥʘ ʦʜ ʜʨʫʛʘ.   

1.1. ɺʠʜ ʥʘ ʙʘʨʘˁʝʪʦį 

ʆʙʝʣʝʞʝʪʝ ʛʦ ʩʦʦʜʚʝʪʥʠʦʪ ʜʝʣ 

ʅʦʚʘ ʠʥʩʪʘʣʘʮʠʿʘ  ã 

ʇʦʩʪʦʝʯʢʘ ʠʥʩʪʘʣʘʮʠʿʘ   

ɿʥʘʯʠʪʝʣʥʘ ʠʟʤʝʥʘ ʥʘ 

ʧʦʩʪʦʝʯʢʘʪʘ ʠʥʩʪʘʣʘʮʠʿʘ  

 

 

ʇʨʝʩʪʘʥʦʦʢ ʩʦ ʨʘʙʦʪʘ   

 

1.2 ʆʨʛʘʥ ʥʘʜʣʝʞʝʥ ʟʘ ʠʟʜʘʚʘˁʝ ʥʘ ɹ-ʠʥʪʝʛʨʠʨʘʥʘ ʝʢʦʣʦʰʢʘ ʜʦʟʚʦʣʘ 

 

ʀʤʝ ʥʘ ʝʜʠʥʠʮʘʪʘ ʥʘ 

ʣʦʢʘʣʥʘ ʩʘʤʦʫʧʨʘʚʘ  

ʄʘʢʝʜʦʥʩʢʠ ɹʨʦʜ  

ɸʜʨʝʩʘ  7 ï ʤʠ ʉʝʧʪʝʤʚʨʠ ʙʨ.4  

ʊʝʣʝʬʦʥ  045/ 274 810  
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ʩʫʨʦʚʠʥʠ , ɼʨʫʰʪʚʦ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʛʨʘʜʝʞʥʠʰʪʚʦ, ʪʨʛʦʚʠʿʘ  ʠ ʫʩʣʫʛʠ Ăɽʋʈʆɱɸʅʀ ʂʆʇñ 

ɼʆʆ ʄʘʢʝʜʦʥʩʢʠ ɹʨʦʜ, ʣʦʢʘʣʠʪʝʪʦʪ Ăʆʛʣʝʜʘʣʝʮñ ʄʘʢʝʜʦʥʩʢʠ  ɹʨʦʜ. 
 

 

II ʆʇʀʉ ʅɸ ʊɽʍʅʀʏʂʀʊɽ ɸʂʊʀɺʅʆʉʊʀ 

 

ʆʧʠʰʝʪʝ ʿʘ ʧʦʩʪʨʦʿʢʘʪʘ, ʤʝʪʦʜʠʪʝ, ʧʨʦʮʝʩʠʪʝ, ʧʦʤʦʰʥʠʪʝ ʧʨʦʮʝʩʠ, ʩʠʩʪʝʤʠʪʝ ʟʘ ʥʘʤʘʣʫʚʘˁʝʪʦ ʠ 

ʪʨʝʪʤʘʥ ʥʘ ʟʘʛʘʜʫʘʚˁʝʪʦ ʠ ʠʩʢʦʨʠʩʪʫʚʘˁʝ ʥʘ ʦʪʧʘʜʦʪ, ʧʦʩʪʘʧʢʠʪʝ ʟʘ ʨʘʙʦʪʘ ʥʘ ʧʦʩʪʨʦʿʢʘʪʘ, ʚʢʣʫʯʫʚʘʿ˃ʠ 

ʠ ʢʦʧʠʠ ʦʜ ʧʣʘʥʦʚʠ, ʮʨʪʝʞʠ ʠʣʠ ʤʘʧʠ, (ʪʝʨʝʥʩʢʠ ʧʣʘʥʦʚʠ ʠ ʤʘʧʠ ʥʘ ʣʦʢʘʮʠʿʘʪʘ, ʜʠʿʘʛʨʘʤʠ ʥʘ 

ʧʦʩʪʘʧʢʠʪʝ ʟʘ ʨʘʙʦʪʘ).  

 

ʆɼɻʆɺʆʈ 

 

ʌʠʨʤʘʪʘ ɼʇɻʊʋ Ăɽʋʈʆ ɱɸʅʀ ʂʆʇñ ɼʆʆ ʄʘʢʝʜʦʥʩʢʠ ɹʨʦʜ, ʩʦ ʄʠʥʠʩʪʝʨʩʪʚʦ ʟʘ 

ɽʢʦʥʦʤʠʿʘ ʩʢʣʫʯʠ ɼʦʛʦʚʦʨ ʟʘ ʢʦʥʮʝʩʠʿʘ ʟʘ ʝʢʩʧʣʦʘʪʘʮʠʿʘ ʥʘ ʚʘʨʦʚʥʠʢ ʥʘ ʣʦʢʘʣʠʪʝʪʦʪ 

Ăʆʛʣʝʜʘʣʝʮñ ʄʘʢʝʜʦʥʩʢʠ  ɹʨʦʜ, ʙʨ.24-2073/1 ʦʜ 11.03.2011ʛ. 

ʇʦʩʪʦʠ ɼʦʢʘʟ ʟʘ ʨʝʰʝʥʠ ʠʤʦʪʥʦ ʧʨʘʚʥʠ ʦʜʥʦʩʠ ʚʦ ʜʝʣʦʪ ʥʘ ʟʝʤʿʠʰʪʝʪʦ ʢʘʜʝ ʰʪʦ ˃ʝ ʩʝ 

ʚʨʰʠ ʝʢʩʧʣʦʘʪʘʮʠʿʘ ʥʘ ʤʠʥʝʨʘʣʥʘ ʩʫʨʦʚʠʥʘ, ʧʨʝʜʤʝʪ ʥʘ ʢʦʥʮʝʩʠʿʘʪʘ ʠ ʪʦʘ ʥʘ ʜʝʣ ʦʜ ʂʇ ʙʨʦʿ 

19/2 ʚʦ ʂʆ ʉʫʚʠʜʦʣ, ʠʤʦʪʝʥ ʣʠʩʪ ʙʨʦʿ 10, ʀʟʜʘʜʝʥ ʦʜ ɸʛʝʥʮʠʿʘ ʟʘ ʢʘʪʘʩʪʘʨ ʥʘ ʥʝʜʚʠʞʥʦʩʪʠ ʥʘ 

ʈʄ. 

ʇʦʩʪʦʠ ʈʝʰʝʥʠʝ ʟʘ ʦʜʦʙʨʫʚʘˁʝ ʥʘ ʝʣʘʙʦʨʘʪ ʟʘ ʟʘʰʪʠʪʘ ʥʘ ʞʠʚʦʪʥʘ ʩʨʝʜʠʥʘ, ʠʟʜʘʜʝʥʦ ʦʜ 

ʄʠʥʠʩʪʝʨʩʪʚʦ ʟʘ ʞʠʚʦʪʥʘ ʩʨʝʜʠʥʘ ʠ ʧʨʦʩʪʦʨʥʦ ʧʣʘʥʠʨʘˁʝ, ʋʧʨʘʚʘ ʟʘ ʞʠʚʦʪʥʘ ʩʨʝʜʠʥʘ ʙʨ. 11-

5782/2 ʦʜ 28.07.2015ʛ. 

ʂʦʥʮʝʩʠʩʢʠʦʪ ʧʨʦʩʪʦʨ ʝ ʦʧʨʝʜʝʣʝʥ ʩʦʛʣʘʩʥʦ ɼʦʟʚʦʣʘʪʘ ʟʘ ʢʦʥʮʝʩʠʿʘ, ʢʦʿ ʠʟʥʝʩʫʚʘ P = 0, 

189470km
2 
, ʦʛʨʘʥʠʯʝʥ ʩʦ ʢʦʦʨʜʠʥʘʪʥʠ ʪʦʯʢʠ ʤʝʺʫ ʩʝʙʝ, ʧʦʚʨʟʘʥʠ ʩʦ ʧʨʘʚʠ ʣʠʥʠʠ, ʥʘʥʝʩʝʥʠ ʠ ʚʮʨʪʘʥʠ 

ʥʘ ʪʦʧʦʛʨʘʬʩʢʘ ʢʘʨʪʘ ʚʦ ʤʝʨʢʘ ʄ= 1:25000, ʚʦ ɻʘʫʩ-ʂʨʠʛʝʨʦʚʘ ʧʨʦʝʢʮʠʿʘ. 

ɽʢʩʧʣʦʘʪʘʮʠʿʘʪʘ ʥʘ ʤʠʥʝʨʘʣʥʘʪʘ ʩʫʨʦʚʠʥʘ ɺʘʨʦʚʥʠʢ ˃ʝ ʩʝ ʚʨʰʠ ʥʘ ʧʦʚʨʰʠʥʘʪʘ ʦʜ ʪʦʯʢʘʪʘ 4 ʦʜ 

ʦʚʘʘ ʜʦʟʚʦʣʘ ʠ ʪʦʘ ʥʘ ʜʝʣ ʦʜ ʂʇ ʙʨʦʿ 19/2 ʚʦ ʂʆ ʉʫʚʠ ɼʦʣ, ʠʤʦʪʝʥ ʣʠʩʪ ʙʨʦʿ 10, ʦʜʥʦʩʥʦ ʥʘ 

ʧʦʚʨʰʠʥʘʪʘ ʦʧʨʝʜʝʣʝʥʘ ʩʦ ʛʣʘʚʥʠʦʪ ʨʫʜʘʨʩʢʠ ʧʨʦʝʢʪ. 

ʆʧʠʩ ʥʘ ʧʦʚʨʰʠʥʩʢʠʦʪ ʢʦʧ 

 ʃʦʢʘʣʠʪʝʪʦʪ Ăʆʛʣʝʜʘʣʝʮñ ʩʝ ʥʘʦʺʘ ʚʦ ʟʘʧʘʜʥʠʦʪ ʜʝʣ ʥʘ ʈ. ʄʘʢʝʜʦʥʠʿʘ, ʦʜʥʦʩʥʦ ʥʘ ʦʢʦʣʫ 

6-7 km ʩʝʚʝʨʦʟʘʧʘʜʥʦ ʦʜ ʛʨʘʜʦʪ ʄʘʢʝʜʦʥʩʢʠ ɹʨʦʜ, ʚʦ ʥʝʧʦʩʨʝʜʥʘ ʙʣʠʟʠʥʘ ʥʘ ʩʝʣʦʪʦ ʉʫʚʦʜʦʣ 

(ʦʢʦʣʫ 2km ʩʝʚʝʨʥʦ ʦʜ ʩʝʣʦʪʦ). ʆʚʦʿ ʣʦʢʘʣʠʪʝʪ ʝ ʚʦ ʥʝʧʦʩʨʝʜʥʘ ʙʣʠʟʠʥʘ ʥʘ ʘʩʬʘʣʪʥʠʦʪ ʧʘʪ 

ʄʘʢʝʜʦʥʩʢʠ ɹʨʦʜ-ʉʘʤʦʢʦʚ, ʠʣʠ ʦʜ ʜʝʩʥʘʪʘ ʩʪʨʘʥʘ ʥʘ ʨʝʢʘʪʘ ʊʨʝʩʢʘ, ʢʦʿʘ ʧʨʝʪʩʪʘʚʫʚʘ ʛʣʘʚʝʥ 

ʭʠʜʨʦʛʨʘʬʩʢʠ ʧʦʪʝʥʮʠʿʘʣ ʟʘ ʪʦʿ ʨʝʛʠʦʥ ʧʘ ʠ ʧʦʰʠʨʦʢʦ.  



ɹʘʨʘˁʝ ʟʘ ɹ-ʀʉʂɿ, ʀʥʩʪʘʣʘʮʠʠ ʟʘ ʠʩʢʦʧ, ʜʨʦʙʝˁʝ, ʤʝʣʝˁʝ, ʩʝʝˁʝ, ʟʘʛʨʝʚʘˁʝ ʥʘ ʤʠʥʝʨʘʣʥʠ 

ʩʫʨʦʚʠʥʠ , ɼʨʫʰʪʚʦ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʛʨʘʜʝʞʥʠʰʪʚʦ, ʪʨʛʦʚʠʿʘ  ʠ ʫʩʣʫʛʠ Ăɽʋʈʆɱɸʅʀ ʂʆʇñ 

ɼʆʆ ʄʘʢʝʜʦʥʩʢʠ ɹʨʦʜ, ʣʦʢʘʣʠʪʝʪʦʪ Ăʆʛʣʝʜʘʣʝʮñ ʄʘʢʝʜʦʥʩʢʠ  ɹʨʦʜ. 
 

ʂʦʤʫʥʠʢʘʮʠʩʢʠʪʝ ʚʨʩʢʠ ʩʦ ʣʝʞʠʰʪʝʪʦ ʩʝ ʧʦʚʦʣʥʠ ʠ ʥʝʧʨʝʯʝʥʦ ʩʝ ʦʜʚʠʚʘʘʪ ʚʦ ʪʝʢʦʪ ʥʘ ʮʝʣʘʪʘ 

ʛʦʜʠʥʘ. 

 

ʉʣʠʢʘ ʙʨ 1- ʂʦʤʫʥʠʢʘʮʠʩʢʘ ʢʘʨʪʘ 

 

 

 



ɹʘʨʘˁʝ ʟʘ ɹ-ʀʉʂɿ, ʀʥʩʪʘʣʘʮʠʠ ʟʘ ʠʩʢʦʧ, ʜʨʦʙʝˁʝ, ʤʝʣʝˁʝ, ʩʝʝˁʝ, ʟʘʛʨʝʚʘˁʝ ʥʘ ʤʠʥʝʨʘʣʥʠ 

ʩʫʨʦʚʠʥʠ , ɼʨʫʰʪʚʦ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʛʨʘʜʝʞʥʠʰʪʚʦ, ʪʨʛʦʚʠʿʘ  ʠ ʫʩʣʫʛʠ Ăɽʋʈʆɱɸʅʀ ʂʆʇñ 

ɼʆʆ ʄʘʢʝʜʦʥʩʢʠ ɹʨʦʜ, ʣʦʢʘʣʠʪʝʪʦʪ Ăʆʛʣʝʜʘʣʝʮñ ʄʘʢʝʜʦʥʩʢʠ  ɹʨʦʜ. 
 

ɼʠʥʘʤʠʢʘ ʥʘ ʧʦʚʨʰʠʥʩʢʘ ʝʢʩʧʣʦʘʪʘʮʠʿʘ 

ɽʢʩʧʣʦʘʪʘʮʠʿʘʪʘ ʥʘ ʤʠʥʝʨʘʣʥʘʪʘ ʩʫʨʦʚʠʥʘ ʩʝ ʢʘʨʘʢʪʝʨʠʟʠʨʘ ʩʦ ʧʦʪʨʝʙʘʪʘ ʦʜ ʢʦʤʧʣʝʪʥʘ 

ʜʠʥʘʤʠʯʢʘ ʫʩʦʛʣʘʩʝʥʦʩʪ ʥʘ ʪʝʭʥʠʯʢʦ-ʪʝʭʥʦʣʦʰʢʠʪʝ ʧʘʨʘʤʝʪʨʠ ʥʘ ʩʠʩʪʝʤʦʪ ʥʘ ʧʦʚʨʰʠʥʩʢʘ 

ʝʢʩʧʣʦʘʪʘʮʠʿʘ, ʚʦ ʬʫʥʢʮʠʿʘ ʥʘ ʛʦʜʠʰʥʠʦʪ ʢʘʧʘʮʠʪʝʪ ʥʘ ʧʦʚʨʰʠʥʩʢʠʦʪ ʢʦʧ Ăʆʛʣʝʜʘʣʝʮñ.  

ʇʦʯʝʪʥʠʪʝ ʘʢʪʠʚʥʦʩʪʠ ʟʘ ʦʪʚʦʨʘˁʝ ʠ ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʣʝʞʠʰʪʝʪʦ ˃ʝ ʟʘʧʦʯʥʘʪ ʩʦ ʠʟʨʘʙʦʪʢʘ ʥʘ 

ʧʨʠʩʪʘʧʝʥ ʧʘʪ ʜʦ ʥʘʿʛʦʨʥʘʪʘ ʧʨʦʝʢʪʠʨʘʥʘ ʝʪʘʞʘ. ɻʝʥʝʨʘʣʥʠʦʪ ʨʝʜʦʩʣʝʜ ʥʘ ʦʪʚʦʨʘˁʝ ʠ 

ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʝʪʘʞʠʪʝ ʠ ʩʠʩʪʝʤʦʪ ʥʘ ʝʢʩʧʣʦʘʪʘʮʠʿʘ ʩʝ ʦʜʚʠʚʘ ʦʜ ɽ-640 ʩʫʢʮʝʩʠʚʥʦ ʢʦʥ 

ʦʩʥʦʚʥʘʪʘ ʝʪʘʞʘ ɽ-630 ʟʘ ʨʫʜʥʦʪʦ ʪʝʣʦ 1 ʠ ɽ-650 ʢʦʥ ɽ-630 ʟʘ ʨʫʜʥʦʪʦ ʪʝʣʦ 2, ʧʨʠ ʰʪʦ 

ʧʦʣʦʞʙʘʪʘ ʥʘ ʦʪʢʦʧʥʠʦʪ ʬʨʦʥʪ ʦʜ ʧʦʚʠʩʦʢʘʪʘ ʝʪʘʞʘ ʩʝʢʦʛʘʰ ˃ʝ ʙʠʜʝ ʚʦ ʧʦʥʘʧʨʝʜʥʘ ʬʘʟʘ ʠʣʠ 

ʮʝʣʦʩʥʦ ʨʝʘʣʠʟʠʨʘʥʘ ʚʦ ʦʜʥʦʩ ʥʘ ʦʪʢʦʧʥʠʦʪ ʬʨʦʥʪ ʦʜ ʧʦʥʠʩʢʘʪʘ ʝʪʘʞʘ. ʉʦ ʦʚʦʿ ʛʝʥʝʨʘʣʝʥ 

ʨʝʜʦʩʣʝʜ ʥʘ ʧʦʚʨʰʠʥʩʢʘ ʝʢʩʧʣʦʘʪʘʮʠʿʘ ʩʝ ʦʚʦʟʤʦʞʫʚʘ ʜʠʥʘʤʠʟʠʨʘˁʝ ʥʘ ʨʫʜʘʨʩʢʠʪʝ 

ʘʢʪʠʚʥʦʩʪʠ ʧʦ ʧʣʘʥ ʠ ʜʣʘʙʠʥʘ, ʩʠʛʫʨʥʦ ʠ ʧʨʝʜ ʩʝ ʙʝʟʙʝʜʥʦ ʦʪʢʦʧʫʚʘˁʝ ʥʘ ʤʠʥʝʨʘʣʥʘʪʘ 

ʩʫʨʦʚʠʥʘ. ɼʠʥʘʤʠʢʘʪʘ ʥʘ ʧʦʚʨʰʠʥʩʢʘʪʘ ʝʢʩʧʣʦʘʪʘʮʠʿʘ ʧʦʝʜʠʥʝʯʥʦ ʟʘ ʩʝʢʦʿʘ ʝʪʘʞʘ ʦʜ 

ʧʦʚʨʰʠʥʩʢʠʦʪ ʢʦʧ Ăʆʛʣʝʜʘʣʝʮñ, ʟʘ ʧʨʦʝʢʪʠʨʘʥʠʦʪ ʚʝʢ ʥʘ ʝʢʩʧʣʦʘʪʘʮʠʿʘ ʧʨʝʪʩʪʘʚʝʥʘ ʝ 

ʪʘʙʝʣʘʨʥʦ (ʊʘʙʝʣʘ ʙʨ.1 ʟʘ ʨʫʜʥʦ ʪʝʣʦ 1 ʠ ʊʘʙʝʣʘ ʙʨ.2 ʟʘ ʨʫʜʥʦ ʪʝʣʦ 2). 

ʊʘʙʝʣʘ ʙʨ.1  ɼʠʥʘʤʠʢʘ ʥʘ ʧʦʚʨʰʠʥʩʢʘ ʝʢʩʧʣʦʘʪʘʮʠʿʘ ï ʈʫʜʥʦ ʪʝʣʦ 1  

ɻʦʜ ɽ ʊ ɸ ɾ ɸ                          

 ɽ-640 ɽ-630  ɺʂʋʇʅʆ (t) 

1 22.167 27.833 50.000 

2  50.000 50.000 

3  3.445 3.445 

ɺʂʋʇʅʆ (t) 22.167 81.278 103.445 

 

ʊʘʙʝʣʘ ʙʨ.2 ɼʠʥʘʤʠʢʘ ʥʘ ʧʦʚʨʰʠʥʩʢʘ ʝʢʩʧʣʦʘʪʘʮʠʿʘ ï ʈʫʜʥʦ ʪʝʣʦ 2 

ɻʦʜ.  ɽ ʊ ɸ ɾ ɸ  

 ɽ-650  ɽ-640  ɽ-630  ɺʂʋʇʅʆ (t)  

4  41.916 4.639  46.555  

5   50.000   50.000  

6   50.000   50.000  

7   50.000   50.000  

8   28.682  21.318  50.000  

9    50.000  50.000  

10    50.000  50.000  

11    50.000  50.000  

12    50.000  50.000  

13    50.000  50.000  



ɹʘʨʘˁʝ ʟʘ ɹ-ʀʉʂɿ, ʀʥʩʪʘʣʘʮʠʠ ʟʘ ʠʩʢʦʧ, ʜʨʦʙʝˁʝ, ʤʝʣʝˁʝ, ʩʝʝˁʝ, ʟʘʛʨʝʚʘˁʝ ʥʘ ʤʠʥʝʨʘʣʥʠ 

ʩʫʨʦʚʠʥʠ , ɼʨʫʰʪʚʦ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʛʨʘʜʝʞʥʠʰʪʚʦ, ʪʨʛʦʚʠʿʘ  ʠ ʫʩʣʫʛʠ Ăɽʋʈʆɱɸʅʀ ʂʆʇñ 

ɼʆʆ ʄʘʢʝʜʦʥʩʢʠ ɹʨʦʜ, ʣʦʢʘʣʠʪʝʪʦʪ Ăʆʛʣʝʜʘʣʝʮñ ʄʘʢʝʜʦʥʩʢʠ  ɹʨʦʜ. 
 

14    18.538  18.538  

ɺʂʋʇʅʆ (t)  41.916  179.876   289.856  511.648  

 

 ɼʫʧʯʝˁʝʪʦ ʠ ʤʠʥʠʨʘˁʝʪʦ ʥʘ ʝʪʘʞʠʪʝ ˃ʝ ʙʠʜʝ ʩʦ ʭʦʨʠʟʦʥʪʘʣʥʠ ʠ ʚʝʨʪʠʢʘʣʥʠ ʜʫʧʥʘʪʠʪʥʠ 

ʧʨʠ ʰʪʦ ʦʜʤʠʥʠʨʘʥʠʦʪ ʤʘʪʝʨʠʿʘʣ ˃ʝ ʩʝ ʪʦʚʘʨʠ ʥʘ ʥʠʚʦ ʥʘ ʝʪʘʞʘ. 

ɼʫʧʯʝˁʝʪʦ ˃ʝ ʙʠʜʝ ʩʦ ʜʫʧʯʘʣʢʘ ʦʜ ʪʠʧʦʪ ATLAS Copso Power ROC T45 ʠʣʠ ʩʣʠʯʥʠ ʩʦ ʧʨʝʩʝʢ 

76ʤʤ ʠ ʦʜʨʝʜʝʥʘ ʛʝʦʤʝʪʨʠʿʘ ʥʘ ʜʫʧʯʝˁʝ. 

 ʄʠʥʠʨʘˁʝʪʦ ʥʘ ʤʠʥʩʢʠʪʝ ʜʫʧʢʠ ˃ʝ ʙʠʜʝ ʩʦ ʝʢʩʧʣʦʟʠʚ ʘʤʦʥʠʪ-6, ʝʜʥʦʨʝʜʥʦ ʠʣʠ 

ʜʚʦʨʝʜʥʦ ʚʦ ʟʘʚʠʩʥʦʩʪ ʦʜ ʜʘʜʝʥʠʪʝ ʫʩʣʦʚʠ. 

  ʊʦʚʘʨʝˁʝʪʦ ʥʘ ʦʜʤʥʠʨʘʥʠʦʪ ʤʘʪʝʨʠʿʘʣ ˃ʝ ʙʠʜʝ ʩʦ ʭʠʜʨʘʫʣʠʯʝʥ ʙʘʛʝʨ ʪʠʧ 

Caterpilar 323D. 

 ʊʨʘʥʩʧʦʨʪʦʪ ʥʘ ʚʘʨʦʚʥʠʢʦʪ ʦʜ ʝʪʘʞʠʪʝ ʜʦ ʜʨʦʙʠʣʠʯʥʘʪʘ ʧʦʩʪʨʦʿʢʘ ˃ʝ ʩʝ ʦʜʚʠʚʘ ʩʦ 

ʢʘʤʠʦʥ ʦʜ ʪʠʧʦʪ MAN-TGA4144011 ʥʦʩʠʚʦʩʪ ʜʦ 18m
3 

 
ɻʦʜʠʰʥʦʪʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʨʫʜʥʠʢʦʪ ʠʟʥʝʩʫʚʘ 50 000t ʚʘʨʦʚʥʠʢ, ʘ ʢʦʥʮʝʩʠʿʘʪʘ ʟʘ 

ʝʢʩʧʦʘʪʘʮʠʿʘ ʝ ʜʦʜʝʣʝʥʘ ʥʘ ʧʝʨʠʦʜ ʦʜ 30 ʛʦʜʠʥʠ ʩʦ ʤʦʞʥʦʩʪ ʟʘ ʧʨʦʜʦʣʞʫʚʘˁʝ ʫʰʪʝ 30 ʛʦʜʠʥʠ. 

 ʆʧʨʝʤʘʪʘ ʢʦʿʘ ˃ʝ ʩʝ ʢʦʨʠʩʪʠ ʚʦ ʧʨʦʠʟʚʦʜʥʠʦʪ ʧʨʦʮʝʩ ʥʘ ʨʫʜʥʠʢʢʦʪ ʝ ʛʣʘʚʥʦ ʫʥʠʬʦʨʤʥʘ 

ʟʘ ʪʘʢʦʚ ʪʠʧ ʥʘ ʠʥʩʪʘʣʘʮʠʠ ʠ ʛʝʥʝʨʘʣʥʦ ʝ ʩʦʩʪʘʚʝʥʘ ʦʜ: 

- ʍʠʜʨʘʫʣʫʯʝʥ ʯʝʢʘʥ 

- ʍʠʜʨʘʫʣʠʯʝʥ ʙʘʛʝʨ 

- ʍʠʜʨʘʫʣʠʯʥʘ ʜʫʧʯʘʣʢʘ 

- ʂʘʤʠʦʥ (ʢʠʧʝʨ) 

ʊʝʭʥʠʯʢʠ ʦʧʠʩ ʥʘ ʧʨʠʩʪʘʧʥʠʪʝ ʧʘʪʠʰʪʘ 

- ʆʩʥʦʚʥʠʪʝ ʢʦʥʩʪʨʫʢʪʠʚʥʠ ʝʣʝʤʝʥʪʠ ʥʘ ʪʨʘʥʩʧʦʨʪʥʠʪʝ ʧʘʪʠʰʪʘ ʟʘ ʧʦʚʨʰʠʥʩʢʠʦʪ ʢʦʧ 

Ăʆʛʣʝʜʘʣʝʮñ ʩʝ ʚʦ ʬʫʥʢʮʠʿʘ ʦʜ ʤʦʨʬʦʣʦʰʢʠʪʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʪʝʨʝʥʦʪ ʠ ʪʝʭʥʠʯʢʠʪʝ 

ʧʝʨʬʦʨʤʘʥʩʠ ʥʘ ʪʨʘʥʩʧʦʨʪʥʘʪʘ ʤʝʭʘʥʠʟʘʮʠʿʘ ʠ ʠʟʥʝʩʫʚʘʘʪ:  

- ʐʠʨʠʥʘ: ġ = 5 m'  

- ʄʘʢʩʠʤʘʣʝʥ ʫʩʧʦʥ: i 15 %  

- ʄʠʥʠʤʘʣʝʥ ʨʘʜʠʫʩ ʥʘ ʢʨʠʚʠʥʠʪʝ Rmin 10 m'.  

ʇʨʠʜʨʫʞʥʠ ʦʙʿʝʢʪʠ 

ʇʨʠʜʨʫʞʥʠʪʝ ʦʙʿʝʢʪʠ ʟʘ ʧʦʚʨʰʩʢʠʦʪ ʢʦʧ Ăʆʛʣʝʜʘʣʝʮñ ˃ʝ ʩʝ ʠʟʛʨʘʜʘʪ ʧʦʤʝʺʫ ʜʚʝʪʝ 

ʨʫʜʥʠ ʪʝʣʘ. 

ɿʘ ʧʨʠʜʨʫʞʥʠʪʝ ʦʙʿʝʢʪʠ ʧʦʪʨʝʙʥʦ ʝ ʜʘ ʩʝ ʠʟʨʘʙʦʪʠ ʧʣʘʪʦ ʥʘ ʢʦʪʘ 610 ʩʦ ʜʠʤʝʥʟʠʠ 30x15 ʤʝʪʨʠ.  

ʅʘ ʧʣʘʪʦʪʦ ʝ ʧʨʝʜʚʠʜʝʥʦ ʜʘ ʩʝ ʧʦʩʪʘʚʠ ʝʜʝʥ ʤʦʥʪʘʞʝʥ ʦʙʿʝʢʪ- ʢʦʥʪʝʿʥʝʨ ʩʦ ʜʠʤʝʥʟʠʠ 12x2,5 ʤ, 

ʢʦʿ ʝ ʧʦʜʝʣʝʥ ʥʘ ʯʝʪʠʨʠ ʜʝʣʘ ʟʘ ʩʣʝʜʥʠʚʝ ʥʘʤʝʥʠ:  

- ʧʨʠʨʘʯʝʥ ʤʘʛʘʮʠʥ;  



ɹʘʨʘˁʝ ʟʘ ɹ-ʀʉʂɿ, ʀʥʩʪʘʣʘʮʠʠ ʟʘ ʠʩʢʦʧ, ʜʨʦʙʝˁʝ, ʤʝʣʝˁʝ, ʩʝʝˁʝ, ʟʘʛʨʝʚʘˁʝ ʥʘ ʤʠʥʝʨʘʣʥʠ 

ʩʫʨʦʚʠʥʠ , ɼʨʫʰʪʚʦ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʛʨʘʜʝʞʥʠʰʪʚʦ, ʪʨʛʦʚʠʿʘ  ʠ ʫʩʣʫʛʠ Ăɽʋʈʆɱɸʅʀ ʂʆʇñ 

ɼʆʆ ʄʘʢʝʜʦʥʩʢʠ ɹʨʦʜ, ʣʦʢʘʣʠʪʝʪʦʪ Ăʆʛʣʝʜʘʣʝʮñ ʄʘʢʝʜʦʥʩʢʠ  ɹʨʦʜ. 
 

- ʢʘʥʮʝʣʘʨʠʿʘ;  

- ʛʘʨʜʝʨʦʙʘ ʠ  

- ʪʨʧʝʟʘʨʠʿʘ  

ɿʘʧʘʜʥʦ ʦʜ ʧʦʩʣʝʜʥʠʦʪ ʢʦʥʪʝʿʥʝʨ ʥʘ ʨʘʩʪʦʿʘʥʠʝ ʦʜ ʮʮʘ 2,5 m ˃ʝ ʩʝ ʧʦʩʪʘʚʠ ʩʘʥʠʪʘʨʝʥ ʿʘʟʦʣ 

(ʢʫʧʘʪʠʣʦ ʠ WC) ʩʦ ʜʠʤʝʥʟʠʠ 2,5x2,0 m. 

ɺʠʩʠʥʘ ʥʘ ʝʢʩʧʣʦʘʪʘʮʠʦʥʠʪʝ ʝʪʘʞʠ ʠ ʧʦʜʝʣʙʘ ʥʘ ʧʦʚʨʰʠʥʩʢʠʦʪ ʢʦʧ ʧʦ ʚʠʩʠʥʘ  

ɺʠʩʠʥʩʢʘʪʘ ʧʦʜʝʣʙʘ ʥʘ ʣʝʞʠʰʪʝʪʦ ʝ ʠʟʚʨʰʝʥʘ ʚʨʟ ʦʩʥʦʚʘ ʥʘ ʬʠʟʠʯʢʦ-ʤʝʭʘʥʠʯʢʠʪʝ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʤʠʥʝʨʘʣʥʘʪʘ ʩʫʨʦʚʠʥʘ, ʪʝʭʥʠʯʢʦ-ʪʝʭʥʦʣʦʰʢʠʪʝ ʧʝʨʬʦʨʤʘʥʩʠ ʥʘ 

ʧʨʝʜʚʠʜʝʥʘʪʘ ʦʧʨʝʤʘ ʟʘ ʧʦʚʨʰʠʥʩʢʠʦʪ ʢʦʧ, ʜʦʩʝʛʘʰʥʠʪʝ ʩʦʟʥʘʥʠʿʘ ʦʜ ʝʢʩʧʣʦʘʪʘʮʠʿʘʪʘ ʥʘ 

ʣʝʞʠʰʪʘ ʩʦ ʩʣʠʯʥʠ ʤʦʥʪʘʥ ʛʝʦʣʦʰʢʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʧʦʪʨʝʙʥʠʪʝ ʫʩʣʦʚʠ ʟʘ ʩʪʘʙʠʣʥʦʩʪ ʥʘ 

ʝʪʘʞʥʠʪʝ ʢʦʩʠʥʠ.  

ɺʦ ʪʝʭʥʦʣʦʰʢʠʦʪ ʩʠʩʪʝʤ ʥʘ ʧʦʚʨʰʠʥʩʢʘʪʘ ʝʢʩʧʣʦʘʪʘʮʠʿʘ ʨʫʜʥʦʪʦ ʪʝʣʦ 1 ʩʝ ʩʦʩʪʦʠ ʦʜ 2 (ʜʚʝ) 

ʝʪʘʞʠ ʩʦ ʚʠʩʠʥʘ ʦʜ 10 ʤʝʪʨʠ, ɽ-640 ʠ ɽ-630, ʜʦʜʝʢʘ ʨʫʜʥʦʪʦ ʪʝʣʦ 2 ʝ ʧʦʜʝʣʝʥʦ ʥʘ 3 (ʪʨʠ) ʝʪʘʞʠ 

ʩʦ ʚʠʩʠʥʘ ʦʜ 10 ʤʝʪʨʠ. ɸʧʩʦʣʫʪʥʠʪʝ ʢʦʪʠ ʥʘ ʝʪʘʞʠʪʝ ʥʘ ʨʫʜʥʦʪʦ ʪʝʣʦ 2 ʩʝ: ɽ-650, ɽ-640 ʠ ɽ-

630.  

ɼʝʬʠʥʠʨʘʥʘʪʘ ʚʠʩʠʥʘ ʥʘ ʝʪʘʞʠʪʝ ʦʙʝʟʙʝʜʫʚʘ ʩʠʛʫʨʥʦʩʪ ʥʘ ʨʫʜʘʨʩʢʠʪʝ ʨʘʙʦʪʠ, ʚʠʩʦʢ ʢʘʧʘʮʠʪʝʪ 

ʥʘ ʪʦʚʘʨʥʘʪʘ ʠ ʪʨʘʥʩʧʦʨʪʥʘʪʘ ʦʧʨʝʤʘ, ʤʠʥʠʤʘʣʥʠ ʧʦʤʦʰʥʠ ʨʘʙʦʪʠ ʠ ʤʠʥʠʤʘʣʥʘ ʧʨʦʠʟʚʦʜʥʘ 

ʮʝʥʘ ʥʘ ʤʠʥʝʨʘʣʥʘʪʘ ʩʫʨʦʚʠʥʘ.  

 

ʐʠʨʠʥʘ ʥʘ ʝʪʘʞʥʘʪʘ ʙʝʨʤʘ ʚʦ ʟʘʚʨʰʥʘ ʢʦʩʠʥʘ ʥʘ ʧʦʚʨʰʠʥʩʢʠʦʪ ʢʦʧ  

ʄʠʥʠʤʘʣʥʘʪʘ ʰʠʨʠʥʘ ʥʘ ʝʪʘʞʥʘʪʘ ʙʝʨʤʘ ʚʦ ʟʘʚʨʰʥʘ ʬʘʟʘ ʥʘ ʝʢʩʧʣʦʘʪʘʮʠʿʘ ʥʘ ʝʪʘʞʘʪʘ, 

ʪʨʝʙʘ ʜʘ ʦʙʝʟʙʝʜʠ ʩʪʘʙʠʣʥʦʩʪ ʥʘ ʟʘʚʨʰʥʘʪʘ ʢʦʩʠʥʘ ʥʘ ʧʦʚʨʰʠʥʩʢʠʦʪ ʢʦʧ ʠ ʟʘʜʨʞʫʚʘˁʝ ʥʘ 

ʝʚʝʥʪʫʘʣʥʠʪʝ ʦʜʨʦʥʠ ʦʜ ʝʪʘʞʥʘʪʘ ʢʦʩʠʥʘ.  



ɹʘʨʘˁʝ ʟʘ ɹ-ʀʉʂɿ, ʀʥʩʪʘʣʘʮʠʠ ʟʘ ʠʩʢʦʧ, ʜʨʦʙʝˁʝ, ʤʝʣʝˁʝ, ʩʝʝˁʝ, ʟʘʛʨʝʚʘˁʝ ʥʘ ʤʠʥʝʨʘʣʥʠ 

ʩʫʨʦʚʠʥʠ , ɼʨʫʰʪʚʦ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʛʨʘʜʝʞʥʠʰʪʚʦ, ʪʨʛʦʚʠʿʘ  ʠ ʫʩʣʫʛʠ Ăɽʋʈʆɱɸʅʀ ʂʆʇñ 

ɼʆʆ ʄʘʢʝʜʦʥʩʢʠ ɹʨʦʜ, ʣʦʢʘʣʠʪʝʪʦʪ Ăʆʛʣʝʜʘʣʝʮñ ʄʘʢʝʜʦʥʩʢʠ  ɹʨʦʜ. 
 

 
ɻʨʘʬʠʯʢʠ ʧʨʠʢʘʟ ʙʨ.1-ɸʛʦʣ ʥʘ ʟʘʚʨʰʥʘʪʘ ʢʦʩʠʥʘ ʥʘ ʧʦʚʨʰʠʥʩʢʠʦʪ ʢʦʧ ʧʦ ʢʨʠʪʠʯʝʥ 

ʧʨʦʬʠʣ 

ὸὫ‌Ὧ=ɆὌὯɆὌὩĀὧὸὫ‌+Ɇὄᾀὥὺ  

ὸὫ‌Ὧ= (3Ā10)(3Ā10)ὧὸὫ75Á+2Ā5 ὸὫ‌Ὧ=1,66  

Ŭk = 59Á 

ɸʥʘʣʠʟʘ ʥʘ ʛʝʦʤʝʭʘʥʠʯʢʘʪʘ ʩʪʘʙʠʣʥʦʩʪ ʥʘ ʟʘʚʨʰʥʘʪʘ ʢʦʩʠʥʘ ʦʜ ʧʦʚʨʰʠʥʩʢʠʦʪ ʢʦʧ  

ʉʪʘʙʠʣʥʦʩʪʘ ʥʘ ʟʘʚʨʰʥʘʪʘ ʢʦʩʠʥʘ ʦʜ ʧʦʚʨʰʠʥʩʢʠʦʪ ʢʦʧ Ăʆʛʣʝʜʘʣʝʮñ ʝ ʚʦ ʬʫʥʢʮʠʿʘ ʦʜ 

ʬʠʟʠʯʢʦ-ʤʝʭʘʥʠʯʢʠʪʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʢʘʨʧʝʩʪʠʦʪ ʤʘʩʠʚ ʠ ʟʘʚʨʰʥʠʪʝ ʛʝʦʤʝʪʨʠʩʢʠ ʝʣʝʤʝʥʪʠ 

ʥʘ ʢʦʧʦʪ.  

ɸʥʘʣʠʟʘʪʘ ʟʘ ʩʪʘʙʠʣʥʦʩʪʘ ʥʘ ʟʘʚʨʰʥʘʪʘ ʢʦʩʠʥʘ ʢʦʿʘ ʩʝ ʬʦʨʤʠʨʘ ʥʘ ʢʨʠʪʠʯʥʠʦʪ ʧʨʦʬʠʣ ʝ 

ʠʟʚʨʰʝʥʘ ʧʦ ʤʝʪʦʜʘ ʟʘ ʛʨʘʥʠʯʥʘ ʨʘʤʥʦʪʝʞʘ ʧʦ ʌʠʩʝʥʢʦ. 

ɿʘʚʨʰʥʘʪʘ ʢʦʩʠʥʘ ʥʘ ʧʦʚʨʰʠʥʩʢʠʦʪ ʢʦʧ Ăʆʛʣʝʜʘʣʝʮñ ʧʦ ʢʨʠʪʠʯʥʠʦʪ ʧʨʦʬʠʣ ʩʝ ʬʦʨʤʠʨʘ ʦʜ 

ʢʦʪʘ 630 ʜʦ ʢʦʪʘ 650, ʦʜʥʦʩʥʦ: Hzk = 30 (m'), ʠ ʦʚʘʘ ʚʠʩʠʥʘ ʝ ʧʦʤʘʣʘ ʦʜ ʤʘʢʩʠʤʘʣʥʦ 

ʜʦʟʚʦʣʝʥʘʪʘ ʩʪʘʙʠʣʥʘ ʚʠʩʠʥʘ ʥʘ ʧʦʚʨʰʠʥʩʢʠʦʪ ʢʦʧ ʅmax = 52,4 m' ʦʜ ʰʪʦ ʧʨʦʠʟʣʝʛʫʚʘ ʜʝʢʘ 

ʢʦʩʠʥʘʪʘ ʝ ʩʪʘʙʠʣʥʘ.  

ʉʦʛʣʘʩʥʦ ʯʣʝʥ 58 ʦʜ ʇʨʘʚʠʣʥʠʢʦʪ ʟʘ ʪʝʭʥʠʯʢʠʪʝ ʥʦʨʤʘʪʠʚʠ ʥʘ ʧʦʚʨʰʠʥʩʢʘʪʘ ʝʢʩʧʣʦʘʪʘʮʠʿʘ ʥʘ 

ʣʝʞʠʰʪʘ ʥʘ ʤʠʥʝʨʘʣʥʠ ʩʫʨʦʚʠʥʠ (ʉʣ. ʣʠʩʪ ʥʘ ʉʌʈɱ ʙʨ. 4/79) ʧʦʪʨʝʙʥʦ ʝ ʜʘ ʩʝ ʚʨʰʠ ʧʦʩʪʦʿʘʥʘ 

ʧʨʦʚʝʨʢʘ ʥʘ ʛʝʦʤʝʭʘʥʠʯʢʘʪʘ ʩʪʘʙʠʣʥʦʩʪ ʥʘ ʨʘʙʦʪʥʠʪʝ ʠ ʟʘʚʨʰʥʘʪʘ ʢʦʩʠʥʘ ʥʘ ʧʦʚʨʰʠʥʩʢʠʦʪ 

ʢʦʧ. 

 

 



ɹʘʨʘˁʝ ʟʘ ɹ-ʀʉʂɿ, ʀʥʩʪʘʣʘʮʠʠ ʟʘ ʠʩʢʦʧ, ʜʨʦʙʝˁʝ, ʤʝʣʝˁʝ, ʩʝʝˁʝ, ʟʘʛʨʝʚʘˁʝ ʥʘ ʤʠʥʝʨʘʣʥʠ 

ʩʫʨʦʚʠʥʠ , ɼʨʫʰʪʚʦ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʛʨʘʜʝʞʥʠʰʪʚʦ, ʪʨʛʦʚʠʿʘ  ʠ ʫʩʣʫʛʠ Ăɽʋʈʆɱɸʅʀ ʂʆʇñ 

ɼʆʆ ʄʘʢʝʜʦʥʩʢʠ ɹʨʦʜ, ʣʦʢʘʣʠʪʝʪʦʪ Ăʆʛʣʝʜʘʣʝʮñ ʄʘʢʝʜʦʥʩʢʠ  ɹʨʦʜ. 
 

ʇʨʝʩʤʝʪʢʘ ʥʘ ʝʢʩʧʣʦʘʪʘʮʠʦʥʠʪʝ ʨʝʟʝʨʚʠ ʥʘ ʢʦʨʠʩʥʘ ʩʫʨʦʚʠʥʘ  

ʇʨʝʩʤʝʪʢʘʪʘ ʥʘ ʢʦʣʠʯʠʥʠʪʝ ʥʘ ʢʦʨʠʩʥʘʪʘ ʩʫʨʦʚʠʥʘ ʚʦ ʛʨʘʥʠʮʠʪʝ ʥʘ ʧʦʚʨʰʠʥʩʢʠʦʪ ʢʦʧ 

Ăʆʛʣʝʜʘʣʝʮñ ʝ ʠʟʚʨʰʝʥʘ ʧʦ ʤʝʪʦʜʘ ʥʘ ʧʦʧʨʝʯʥʠ ʨʫʜʘʨʩʢʠ ʧʨʦʬʠʣʠ, ʘ ʧʨʝʩʤʝʪʘʥʠʪʝ ʨʝʟʝʨʚʠ ʟʘ 

ʨʫʜʥʠʪʝ ʪʝʣʘ 1 ʠ 2 ʩʦʦʜʚʝʪʥʦ ʩʝ ʜʘʜʝʥʠ ʚʦ ʊʘʙʝʣʘ ʙʨ.3 ʠ 4 

ɺʦ ʬʫʥʢʮʠʿʘ ʥʘ ʧʨʦʮʝʥʪʦʪ ʥʘ ʠʩʢʦʨʠʩʪʫʚʘˁʝ ʥʘ ʨʫʜʥʠʪʝ ʨʝʟʝʨʚʠ ʦʜ ʮʮʘ 92% (ʧʦʜʘʪʦʢ ʜʦʙʠʝʥ 

ʦʜ ʛʝʦʣʦʰʢʠʦʪ ʝʣʘʙʦʨʘʪ, ʢʘʢʦ ʠ ʦʜ ʘʥʘʣʠʟʘ ʥʘ ʣʝʞʠʰʪʘ ʩʦ ʩʣʠʯʥʠ ʤʦʥʪʘʥ-ʛʝʦʣʦʰʢʠ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ), ʦʜʥʦʩʥʦ ʧʨʦʮʝʥʪʦʪ ʥʘ ʝʢʩʧʣʦʘʪʘʮʠʦʥʠʪʝ ʟʘʛʫʙʠ ʦʜ ʮʮʘ 8%, ʧʨʝʩʤʝʪʘʥʠ ʩʝ 

ʚʢʫʧʥʠʪʝ ʝʢʩʧʣʦʘʪʘʮʠʦʥʠ ʨʝʟʝʨʚʠ ʥʘ ʢʦʨʠʩʥʘʪʘ ʩʫʨʦʚʠʥʘ ʚʦ ʦʛʨʘʥʠʯʝʥʠʦʪ ʜʝʣ ʥʘ 

ʧʦʚʨʰʠʥʩʢʠʦʪ ʢʦʧ.  

ʈʝʢʘʧʠʪʫʣʘʮʠʿʘʪʘ ʥʘ ʝʢʩʧʣʦʘʪʘʮʠʦʥʠʪʝ ʨʝʟʝʨʚʠ ʥʘ ʚʘʨʦʚʥʠʢʦʪ ʚʦ ʬʫʥʢʮʠʿʘ ʥʘ ʢʦʝʬʠʮʠʝʥʪʦʪ ʥʘ 

ʠʩʢʦʨʠʩʪʫʚʘˁʝ ʝ ʜʘʜʝʥʘ ʚʦ ʩʣʝʜʥʘʪʘ ʊʘʙʝʣʘ  

ʈʝʢʘʧʠʪʫʣʘʮʠʿʘʪʘ ʥʘ ʝʢʩʧʣʦʘʪʘʮʠʦʥʠʪʝ ʨʝʟʝʨʚʠ  

ʊʘʙʝʣʘ ʙʨ - 3- ʈʫʜʥʦ ʪʝʣʦ 1 

ɽʪʘʞʘ ʇʨʝʩʤʝʪʘʥʘ 

ʤʘʩʘ ʧʦ 

ʧʨʦʬʠʣʠ (m3) 

ɽʢʩʧʣʦʘʪʘʮʠʦʥ

ʠ ʨʝʟʝʨʚʠ (m3) 

ɽʢʩʧʣʦʘʪʘʮʠʦʥ

ʠ ʨʝʟʝʨʚʠ (t) 

E-640  8.636  7.945  22.167  

ɽ-630  31.665  29.132  81.278  

ɺʢʫʧʥʦ  40.301  37.077  103.445  

 

ʊʘʙʝʣʘ ʙʨ ï 4- ʈʫʜʥʦ ʪʝʣʦ 2 

ɽʪʘʞʘ ʇʨʝʩʤʝʪʘʥʘ 

ʤʘʩʘ ʧʦ 

ʧʨʦʬʠʣʠ (m3) 

ɽʢʩʧʣʦʘʪʘʮʠʦʥ

ʠ ʨʝʟʝʨʚʠ (m3) 

ɽʢʩʧʣʦʘʪʘʮʠʦʥ

ʠ ʨʝʟʝʨʚʠ (t) 

E-650  16.330  15.024  41.916  

E-640  71.420  65.706  183.321  

E-630  112.925  103.891  289.856  

ɺʢʫʧʥʦ  200.675  184.621  515.093  

 

ʇʨʠʢʘʟ ʥʘ ʨʝʟʝʨʚʠʪʝ ʥʘ ʤʠʥʝʨʘʣʥʘʪʘ ʩʫʨʦʚʠʥʘ 

ʄʝʪʦʜʘ ʥʘ ʧʨʝʩʤʝʪʢʘ ʥʘ ʨʫʜʥʠʪʝ ʨʝʟʝʨʚʠ  

ɺʨʟ ʦʩʥʦʚʘ ʥʘ ʠʟʚʨʰʝʥʠʦʪ ʫʚʠʜ, ʢʘʢʦ ʠ ʨʘʩʧʦʣʦʞʠʚʠʪʝ ʧʦʜʘʪʦʮʠ ʟʘ ʥʘʯʠʥʦʪ ʥʘ 

ʬʦʨʤʠʨʘˁʝ ʠ ʧʨʝʜ ʩʝ ʛʦʣʝʤʠʥʘʪʘ, ʦʚʘ ʥʘʦʺʘʣʠʰʪʝ ʝ ʢʣʘʩʠʬʠʮʠʨʘʥʦ ʚʦ ʧʨʚʘ ʛʨʫʧʘ ʧʨʚʘ 

ʧʦʜʛʨʫʧʘ ʥʘ ʥʘʦʺʘʣʠʰʪʘ ʟʘ ʛʨʘʜʝʞʥʦ ʪʝʭʥʠʯʢʠ ʢʘʤʝʥ (ʤʝʨʤʝʨ) ʩʧʦʨʝʜ ʇʨʘʚʠʣʥʠʢʦʪ ʟʘ 

ʢʣʘʩʠʬʠʢʘʮʠʿʘ ʠ ʢʘʪʝʛʦʨʠʟʘʮʠʿʘ ʥʘ ʮʚʨʩʪʠʪʝ ʤʠʥʝʨʘʣʥʠ ʩʫʨʦʚʠʥʠ (ʊʘʙʝʣʘ 5).  



ɹʘʨʘˁʝ ʟʘ ɹ-ʀʉʂɿ, ʀʥʩʪʘʣʘʮʠʠ ʟʘ ʠʩʢʦʧ, ʜʨʦʙʝˁʝ, ʤʝʣʝˁʝ, ʩʝʝˁʝ, ʟʘʛʨʝʚʘˁʝ ʥʘ ʤʠʥʝʨʘʣʥʠ 

ʩʫʨʦʚʠʥʠ , ɼʨʫʰʪʚʦ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʛʨʘʜʝʞʥʠʰʪʚʦ, ʪʨʛʦʚʠʿʘ  ʠ ʫʩʣʫʛʠ Ăɽʋʈʆɱɸʅʀ ʂʆʇñ 

ɼʆʆ ʄʘʢʝʜʦʥʩʢʠ ɹʨʦʜ, ʣʦʢʘʣʠʪʝʪʦʪ Ăʆʛʣʝʜʘʣʝʮñ ʄʘʢʝʜʦʥʩʢʠ  ɹʨʦʜ. 
 

ʇʨʝʩʤʝʪʢʘʪʘ ʥʘ ʨʫʜʥʠʪʝ ʨʝʟʝʨʚʠ ʚʦ ʥʘʦʺʘʣʠʰʪʝʪʦ Ăʆʛʣʝʜʘʣʝʮ" ʝ ʠʟʚʨʰʝʥʦ ʧʦ ʤʝʪʦʜʘʪʘ ʥʘ 

ʙʣʦʢʦʚʠ, ʧʨʠ ʰʪʦ ʥʝ ʝ ʢʦʨʠʩʪʝʥʘ ʢʦʥʪʨʦʣʥʘ ʤʝʪʦʜʘ ʟʘ ʧʨʝʩʤʝʪʢʘ ʥʘ ʨʫʜʥʠʪʝ ʨʝʟʝʨʚʠ ʧʦʨʘʜʠ 

ʧʦʚʦʣʥʠʪʝ ʤʦʨʬʦʣʦʰʢʠ ʫʩʣʦʚʠ, ʠʟʝʜʥʘʯʝʥ ʩʦʩʪʘʚ ʠ ʢʚʘʣʠʪʝʪ ʠ ʤʘʣʘʪʘ ʚʝʨʦʿʘʪʥʦʩʪ ʟʘ ʛʨʝʰʢʘ 

ʧʨʠ ʧʨʝʩʤʝʪʢʘʪʘ. ɺʨʟ ʦʩʥʦʚʘ ʥʘ ʧʨʦʩʪʦʨʥʠʪʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʢʦʥʮʝʩʠʩʢʠʦʪ ʧʨʦʩʪʦʨ, ʢʘʢʦ ʠ 

ʧʦʩʪʘʚʝʥʦʩʪʘ ʥʘ ʠʩʪʨʘʞʥʠʪʝ ʜʫʧʯʦʪʠʥʠ, ʜʦʙʠʝʥʠ ʩʝ ʨʝʟʝʨʚʠ ʦʜ "ɹ" ʢʘʪʝʛʦʨʠʿʘ, ʘ ʩʦ 

ʝʢʩʪʨʘʧʦʣʘʮʠʿʘ ʠ ʨʝʟʝʨʚʠ ʦʜ C1 ʢʘʪʝʛʦʨʠʿʘ. ʉʧʦʨʝʜ ʤʝʪʦʜʦʣʦʛʠʿʘʪʘ ʥʘ ʧʨʝʩʤʝʪʫʚʘˁʝ ʥʘ 

ʨʫʜʥʠʪʝ ʨʝʟʝʨʚʠ ʧʦ ʤʝʪʦʜʘʪʘ ʥʘ ʙʣʦʢʦʚʠ, ʘ ʚʦ ʩʢʣʘʜ ʩʦ ʧʦʩʪʘʚʝʥʘʪʘ ʠʩʪʨʘʞʥʘ ʤʨʝʞʘ ʦʜ 

ʜʫʧʥʘʪʠʥʠ ʬʦʨʤʠʨʘʥʠ ʩʝ ʪʨʠ ʙʣʦʢʘ ʦʜ "B" ʢʘʪʝʛʦʨʠʿʘ, ʘ ʩʦ ʝʢʩʪʨʘʧʦʣʘʮʠʿʘ ʦʩʫʤ ʙʣʦʢʘ ʦʜ C1 

ʢʘʪʝʛʦʨʠʿʘ ʨʝʟʝʨʚʠ. ɿʝʤʘʿ˃ʠ ʚʦ ʧʨʝʜʚʠʜ ʜʝʢʘ ʧʨʝʩʤʝʪʢʘʪʘ ʥʘ ʨʫʜʥʠʪʝ ʨʝʟʝʨʚʠ ʝ ʚʨʰʝʥʘ 

ʢʦʤʧʿʫʪʝʨʩʢʠ (ɸutoCAD ʠ ɽxcel) ʟʘ ʦʯʝʢʫʚʘˁʝ ʝ ʚʘʢʚʠʪʝ ʨʝʟʫʣʪʘʪʠ ʜʘ ʙʠʜʘʪ ʩʦ ʛʦʣʝʤʘ ʪʦʯʥʦʩʪ.  

 

ʊʘʙʝʣʘ 5. ʂʘʪʝʛʦʨʠʟʘʮʠʿʘ ʥʘ ʨʫʜʥʠ ʨʝʟʝʨʚʠ ʥʘ ʛʨʘʜʝʞʥʦ-ʪʝʭʥʠʯʢʠ ʢʘʤʝʥ (ʤʝʨʤʝʨ), ʩʦʛʣʘʩʥʦ 

ʧʦʩʪʦʝʯʢʠʦʪ ʧʨʘʚʠʣʥʠʢ ʟʘ ʢʣʘʩʠʬʠʢʘʮʠʿʘ ʠ ʢʘʪʝʛʦʨʠʟʘʮʠʿʘ ʥʘ ʮʚʨʩʪʠʪʝ ʤʠʥ.ʩʫʨʦʚʠʥʠ 

ɻʨʫʧʘ ʇʦʜʛʨʫʧʘ ʄʘʢʩʠʤʘʣʥʦ ʨʘʩʪʦʿʘʥʠʝ 
ʧʦʤʝʺʫ ʠʩʪʘʞʥʠʪʝ ʨʘʙʦʪʠ 

ɸ 

ʂʘʪʝʛʦʨʠʿʘ 

ɹ 

ʂʘʪʝʛʦʨʠʿʘ 

ʎ 

ʂʘʪʝʛʦʨʠʿʘ 

I I 100 200 300 

II  80 160 240 

II  I 60 120 180 

II  50 100 150 

 

ʇʨʠʢʘʟ ʥʘ ʨʝʟʝʨʚʠʪʝ ʥʘ ʤʠʥʝʨʘʣʥʘʪʘ ʩʫʨʦʚʠʥʘ  

ʉʨʝʜʥʘʪʘ ʜʝʙʝʣʠʥʘ ʥʘ ʙʣʦʢʦʪ ʧʨʝʪʩʪʘʚʫʚʘ ʘʨʠʪʤʝʪʠʯʢʘ ʩʨʝʜʠʥʘ ʥʘ ʜʦʙʠʝʥʠʪʝ ʜʝʙʝʣʠʥʠ 

ʥʘ ʤʠʥʝʨʘʣʥʘʪʘ ʩʫʨʦʚʠʥʘ ʥʘ ʠʩʪʨʘʞʥʠʪʝ ʜʫʧʯʦʪʠʥʠ ʠ ʨʘʩʢʦʧʠ ʢʦʠ ʩʝ ʥʘʦʺʘʘʪ ʥʘ ʢʨʘʿʥʠʪʝ 

ʢʦʥʪʫʨʥʠ ʪʦʯʢʠ ʥʘ ʙʣʦʢʦʪ. ɼʝʙʝʣʠʥʘʪʘ ʥʘ ʧʨʝʩʤʝʪʢʦʚʥʠʪʝ ʪʦʯʢʠ ʢʦʠ ʛʠ ʦʛʨʘʥʠʯʫʚʘʪ 

ʝʢʩʪʨʘʧʦʣʠʨʘʥʠʪʝ ʙʣʦʢʦʚʠ ʦʜ C1 ʢʘʪʝʛʦʨʠʿʘ ʨʝʟʝʨʚʠ, ʿʘ ʧʨʝʪʩʪʘʚʫʚʘʘʪ ʠʩʪʘʪʘ ʜʝʙʝʣʠʥʘ ʢʘʢʦ ʠ 

ʥʘʿʙʣʠʩʢʠʪʝ ʠʩʪʨʘʞʥʠ ʨʘʙʦʪʠ. ʂʘʢʦ ʧʨʠʤʝʨ ˃ʝ ʿʘ ʥʘʚʝʜʝʤʝ ʜʦʙʠʝʥʘʪʘ ʩʨʝʜʥʘ ʜʝʙʝʣʠʥʘ ʟʘ ʙʣʦʢ 

ɹ-7 ʢʦʿʘ ʠʟʥʝʩʫʚʘ dsred =11 ʤʝʪʨʠ. ʇʨʝʩʤʝʪʢʘʪʘ ʝ ʠʟʚʨʰʝʥʘ ʥʘ ʩʣʝʜʥʠʦʪ ʥʘʯʠʥ: dsred = dT1 + 

dʀɼ4 + dʈ4 + dʊ9 + dʊ10 + dʊ11 = ( 25 + 25 + 4 + 4 + 4 + 4) : 6 = 66 : 6 = 11 m.  

ʅʘ ʠʩʪ ʥʘʯʠʥ ʩʝ ʧʨʝʩʤʝʪʘʥʠ ʠ ʩʨʝʜʥʠʪʝ ʜʝʙʝʣʠʥʠ ʥʘ ʦʩʪʘʥʘʪʠʪʝ ʙʣʦʢʦʚʠ ʦʜ B ʠ C1 ʢʘʪʝʛʦʨʠʿʘ 

ʨʝʟʝʨʚʠ. ʉʧʦʨʝʜ ʪʦʘ, ʜʦʙʠʝʥʠ ʩʝ ʩʣʝʜʥʠʚʝ ʢʦʣʠʯʠʥʠ ʥʘ ʨʫʜʥʠ ʨʝʟʝʨʚʠ (ʊʘʙʝʣʘ 6):  



ɹʘʨʘˁʝ ʟʘ ɹ-ʀʉʂɿ, ʀʥʩʪʘʣʘʮʠʠ ʟʘ ʠʩʢʦʧ, ʜʨʦʙʝˁʝ, ʤʝʣʝˁʝ, ʩʝʝˁʝ, ʟʘʛʨʝʚʘˁʝ ʥʘ ʤʠʥʝʨʘʣʥʠ 

ʩʫʨʦʚʠʥʠ , ɼʨʫʰʪʚʦ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʛʨʘʜʝʞʥʠʰʪʚʦ, ʪʨʛʦʚʠʿʘ  ʠ ʫʩʣʫʛʠ Ăɽʋʈʆɱɸʅʀ ʂʆʇñ 

ɼʆʆ ʄʘʢʝʜʦʥʩʢʠ ɹʨʦʜ, ʣʦʢʘʣʠʪʝʪʦʪ Ăʆʛʣʝʜʘʣʝʮñ ʄʘʢʝʜʦʥʩʢʠ  ɹʨʦʜ. 
 

ʊʘʙʝʣʘ 6. ʈʫʜʥʠ ʨʝʟʝʨʚʠ ʥʘ ʚʘʨʦʚʥʠʢ ʧʦ ʤʝʪʦʜʘʪʘ ʥʘ ʙʣʦʢʦʚʠ 

ɹʣʦʢ  
ɹʨʦʿ  

P [m2]  ʉʨʝʜʥʘ  
ɼʝʙ. 
[m]  

ʂʘʪ.  ɔv [t/m3]  ɺʦʣʫʤʝʥ 
ʥʘ ʙʣʦʢ 
[m3]  

ʂʦʣʠʯʠʥʘ  
ʧʦ ʙʣʦʢ [t]  

ɺʦʣʫʤʝʥ 
ʧʦ ʢʘʪʝʛ. 
[m3]  

ʂʦʣʠʯʠʥ
ʘ ʧʦ 
ʢʘʪʝʛ. [t]  

1  40.000  14,5  B  2,79  580.000  1.618.200  1.740.000  4.854.600  

2  40.000  14,5 B  580.000 1.618.200   

3  40.000  14,5 B  580.000 1.618.200   

4  8.400  25  C1   210.000 585.900  933.026     2.603.142 

5  7.998  25  C1   199.950  557.850,5   

6  8.581  25  C1   214.525  598.524,75    

7  9.247  11  C1   101.717  283.790,43    

8  6.815  14.5  C1   98.817.5  275.700,83    

9  10.014  4  C1   40056  111.756,24    

10  9.250 4 C1  37000  103.230   

11  7.741   4  C1  30964 863.89,56   

  ɺʢʫʧʥʦ ɺ+ʉ1 2.673.026 7.457.742 

 

ʉʦ ʦʚʘʘ ʧʨʝʩʤʝʪʢʘ ʜʝʪʘʣʥʦ ʩʝ ʫʪʚʨʜʝʥʠ ʢʦʣʠʯʠʥʠ ʥʘ ʛʨʘʜʝʞʥʦ-ʪʝʭʥʠʯʢʠ ʢʘʤʝʥ ʧʦ ʢʘʪʝʛʦʨʠʠ. 

ʉʧʦʨʝʜ ʪʦʘ, ʫʪʚʨʜʝʥʘ ʝ ʩʝʚʢʫʧʥʘ ʢʦʣʠʯʠʥʘ ʦʜ 2 673 026 [m3], ʦʜʥʦʩʥʦ 7.457.742 [t] ʚʘʨʦʚʥʠʢ 

"B+C1" ʢʘʪʝʛʦʨʠʿʘ. 

 

ɺʝʢ ʥʘ ʝʢʩʧʦʣʘʪʘʮʠʿʘ ʥʘ ʤʠʥʝʨʘʣʥʘʪʘ ʩʫʨʦʚʠʥʘ ʚʦ ʛʨʘʥʠʮʠʪʝ ʥʘ ʧʦʚʨʰʠʥʩʢʠʦʪ ʢʦʧ 

ʉʧʦʨʝʜ ʧʨʦʝʢʪʥʘʪʘ ʟʘʜʘʯʘ ʧʣʘʥʠʨʘʥʠʦʪ ʢʘʧʘʮʠʪʝʪ ʥʘ ʧʦʚʨʰʠʥʩʢʠʦʪ ʢʦʧ ʠʟʥʝʩʫʚʘ:  

Qgod = 50.000 (t/god.), ʦʜʥʦʩʥʦ ʮʮʘ 17.921 (m3 in situ/god.)  

ɺʨʟ ʦʩʥʦʚʘ ʥʘ ʧʨʝʩʤʝʪʘʥʠʪʝ ʢʦʣʠʯʠʥʠ ʥʘ ʝʢʩʧʣʦʘʪʘʮʠʦʥʠ ʨʝʟʝʨʚʠ ʥʘ ʤʠʥʝʨʘʣʥʘʪʘ ʩʫʨʦʚʠʥʘ ʚʦ 

ʦʛʨʘʥʠʯʝʥʠʦʪ ʜʝʣ ʦʜ ʣʝʞʠʰʪʝʪʦ, ʧʣʘʥʠʨʘʥʠʦʪ ʛʦʜʠʰʝʥ ʢʘʧʘʮʠʪʝʪ ʠ ʚʨʝʤʝʥʩʢʠʦʪ ʧʝʨʠʦʜ ʥʘ 

ʧʦʚʨʰʠʥʩʢʘʪʘ ʝʢʩʧʣʦʘʪʘʮʠʿʘ ʠʟʥʝʩʫʚʘ:  

Neks = Qeks / Qgod = 618.537 / 50.000 = 12,37 (god.)  

ɺʝʢʦʪ ʥʘ ʝʢʩʧʣʦʘʪʘʮʠʿʘ ʥʘ ʤʠʥʝʨʘʣʥʘʪʘ ʩʫʨʦʚʠʥʘ ʦʜ ʧʦʚʨʰʠʥʩʢʠʦʪ ʢʦʧ Ăʆʛʣʝʜʘʣʝʮñ, ʚʦ 

ʬʫʥʢʮʠʿʘ ʥʘ ʧʣʘʥʠʨʘʥʠʦʪ ʛʦʜʠʰʝʥ ʢʘʧʘʮʠʪʝʪ, ʧʦʝʜʠʥʝʯʥʦ ʟʘ ʩʝʢʦʿʘ ʝʪʘʞʘ ʝ ʜʘʜʝʥ ʚʦ ʊʘʙʝʣʘ 7  

 
 
 
 
 

 



ɹʘʨʘˁʝ ʟʘ ɹ-ʀʉʂɿ, ʀʥʩʪʘʣʘʮʠʠ ʟʘ ʠʩʢʦʧ, ʜʨʦʙʝˁʝ, ʤʝʣʝˁʝ, ʩʝʝˁʝ, ʟʘʛʨʝʚʘˁʝ ʥʘ ʤʠʥʝʨʘʣʥʠ 

ʩʫʨʦʚʠʥʠ , ɼʨʫʰʪʚʦ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʛʨʘʜʝʞʥʠʰʪʚʦ, ʪʨʛʦʚʠʿʘ  ʠ ʫʩʣʫʛʠ Ăɽʋʈʆɱɸʅʀ ʂʆʇñ 

ɼʆʆ ʄʘʢʝʜʦʥʩʢʠ ɹʨʦʜ, ʣʦʢʘʣʠʪʝʪʦʪ Ăʆʛʣʝʜʘʣʝʮñ ʄʘʢʝʜʦʥʩʢʠ  ɹʨʦʜ. 
 

ʊʘʙʝʣʘ 7 ɺʝʢ ʥʘ ʝʢʩʧʣʦʘʪʘʮʠʿʘ ʥʘ ʤʠʥʝʨʘʣʥʘʪʘ ʩʫʨʦʚʠʥʘ ʧʦ ʝʪʘʞʠ 

ʈʝʜ. ʙʨ. ɽʪʘʞʘ ʈʫʜʥʦ ʪʝʣʦ ɽʢʩʧʣʦʘʪʘʮʠʦʥʠ 

ʨʝʟʝʨʚʠ (t) 

ɺʝʢ ʥʘ 

ʝʢʩʧʣʦʘʪʘʮʠʿʘ 

(ʛʦʜ.) 

1  E-640  1  22.167  0,44  

2  E-630  1  81.278  1,63  

3  E-650  2  41.916  0,84  

4  E-640  2  183.321  3,67  

5  E-630  2  289.856  5,80  

                                                    ɺʢʫʧʥʦ:  618.537  12,37  

 

ɸʥʘʣʠʟʘ ʥʘ ʨʘʙʦʪʥʦʪʦ ʚʨʝʤʝ ʠ ʢʘʧʘʮʠʪʝʪʦʪ ʥʘ ʧʦʚʨʰʠʥʩʢʠʦʪ ʢʦʧ  

ɿʘ ʨʝʘʣʠʟʠʨʘˁʝ ʥʘ ʧʣʘʥʠʨʘʥʠʦʪ ʛʦʜʠʰʝʥ ʢʘʧʘʮʠʪʝʪ ʥʘ ʧʦʚʨʰʠʥʩʢʠʦʪ ʢʦʧ Ăʆʛʣʝʜʘʣʝʮñ 

ʦʜ 50.000 ʪʦʥʠ ʚʘʨʦʚʥʠʢ, ʚʦ ʧʨʦʝʢʪʥʘʪʘ ʟʘʜʘʯʘ ʩʝ ʧʨʝʜʚʠʜʝʥʠ 200 ʨʘʙʦʪʥʠ ʜʝʥʦʚʠ ʚʦ ʪʝʢʦʪ ʥʘ 

ʝʜʥʘ ʢʘʣʝʥʜʘʨʩʢʘ ʛʦʜʠʥʘ ʠ ʨʘʙʦʪʘ ʚʦ 1 (ʝʜʥʘ) ʩʤʝʥʘ ʧʦ 8 (ʦʩʫʤ) ʨʘʙʦʪʥʠ ʯʘʩʘ.  

ɻʦʜʠʰʝʥ ʬʦʥʜ ʥʘ ʨʘʙʦʪʥʠ ʯʘʩʦʚʠ:  

Nh =200 Ț 8 Ț 1 = 1.600 (h/god.)  

ɽʬʝʢʪʠʚʥʠ ʨʘʙʦʪʥʠ ʯʘʩʦʚʠ ʚʦ ʛʦʜʠʥʘʪʘ:  

Nef = Nh Ț uef = 1.600 Ț 0,75 = 1.200 (ef.h./god.)  

ʏʘʩʦʚʥʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʧʦʚʨʰʠʥʩʢʠʦʪ ʢʦʧ:  

Qh = Qgod / Nef = 50.000 / 1.200 = 41,67 (t/h)  

ʉʤʝʥʩʢʦ - ʜʥʝʚʥʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʧʦʚʨʰʠʥʩʢʠʦʪ ʢʦʧ:  

Qsm. = Qgod / Nsm = 50.000 / 200 = 250 (t/smena)  

ʆʜ ʠʟʚʨʰʝʥʘʪʘ ʘʥʘʣʠʟʘ ʥʘ ʨʘʙʦʪʥʦʪʦ ʚʨʝʤʝ ʠ ʢʘʧʘʮʠʪʝʪʦʪ ʥʘ ʧʦʚʨʰʠʥʩʢʠʦʪ ʢʦʧ ʧʨʦʠʟʣʝʛʫʚʘ 

ʟʘʢʣʫʯʦʢ ʜʝʢʘ ʚʦ ʩʣʫʯʘʿ ʥʘ ʧʦʪʨʝʙʘ ʟʘ ʟʛʦʣʝʤʫʚʘˁʝ ʥʘ ʛʦʜʠʰʥʠʦʪ ʢʘʧʘʮʠʪʝʪ ʥʘ ʧʦʚʨʰʠʥʩʢʠʦʪ 

ʢʦʧ, ʤʦʞʥʦ ʝ ʠʩʪʦʪʦ ʜʘ ʩʝ ʧʦʩʪʠʛʥʝ ʩʦ ʟʛʦʣʝʤʫʚʘˁʝ ʥʘ ʨʘʙʦʪʥʠʪʝ ʜʝʥʦʚʠ, ʚʦʚʝʜʫʚʘˁʝ ʜʚʝ 

ʨʘʙʦʪʥʠ ʩʤʝʥʠ ʚʦ ʜʝʥʦʪ, ʠʣʠ ʧʨʦʜʦʣʞʝʥʦ ʨʘʙʦʪʥʦ ʚʨʝʤʝ ʚʦ ʩʤʝʥʘʪʘ. 

 

ʆʪʚʘʨʘˁʝ ʠ ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʣʝʞʠʰʪʝʪʦ 

ʆʪʚʦʨʘˁʝʪʦ ʥʘ ʣʝʞʠʰʪʝʪʦ ʧʨʝʪʩʪʘʚʫʚʘ ʧʦʯʝʪʥʘ ʬʘʟʘ ʚʦ ʩʠʩʪʝʤʦʪ ʥʘ ʧʦʚʨʰʠʥʩʢʘʪʘ 

ʝʢʩʧʣʦʘʪʘʮʠʿʘ ʥʘ ʤʠʥʝʨʘʣʥʘʪʘ ʩʫʨʦʚʠʥʘ ʠ ʩʦ ʥʝʛʦ ʩʝ ʩʦʟʜʘʚʘ ʪʨʘʥʩʧʦʨʪʥʘ ʚʨʩʢʘ ʧʦʤʝʺʫ ʝʪʘʞʠʪʝ 

ʠ ʦʩʪʘʥʘʪʠʪʝ ʦʙʿʝʢʪʠ ʦʜ ʧʦʚʨʰʠʥʩʢʠʦʪ ʢʦʧ.  

ʌʘʟʘʪʘ ʥʘ ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʣʝʞʠʰʪʝʪʦ ʩʝ ʢʘʨʘʢʪʝʨʠʟʠʨʘ ʩʦ ʪʝʭʥʦʣʦʰʢʠ ʦʧʝʨʘʮʠʠ ʢʦʠ ʩʝ ʚʦ 

ʬʫʥʢʮʠʿʘ ʥʘ ʜʦʙʠʚʘˁʝ ʥʘ ʧʨʦʝʢʪʠʨʘʥʠʪʝ ʛʝʦʤʝʪʨʠʩʢʠ ʝʣʝʤʝʥʪʠ ʥʘ ʝʪʘʞʘʪʘ ʠ ʪʦʘ: ʨʘʙʦʪʝʥ ʘʛʦʣ 

Ŭʝ = 750, ʠ ʚʠʩʠʥʘ ʥʘ ʝʪʘʞʘʪʘ H = 10 m', ʰʪʦ ʧʨʝʪʩʪʘʚʫʚʘ ʦʩʥʦʚʝʥ ʧʨʝʜʫʩʣʦʚ ʟʘ ʚʦʚʝʜʫʚʘˁʝ 

ʦʧʪʠʤʘʣʝʥ ʩʠʩʪʝʤ ʥʘ ʧʦʚʨʰʠʥʩʢʘʪʘ ʝʢʩʧʣʦʘʪʘʮʠʿʘ.  



ɹʘʨʘˁʝ ʟʘ ɹ-ʀʉʂɿ, ʀʥʩʪʘʣʘʮʠʠ ʟʘ ʠʩʢʦʧ, ʜʨʦʙʝˁʝ, ʤʝʣʝˁʝ, ʩʝʝˁʝ, ʟʘʛʨʝʚʘˁʝ ʥʘ ʤʠʥʝʨʘʣʥʠ 

ʩʫʨʦʚʠʥʠ , ɼʨʫʰʪʚʦ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʛʨʘʜʝʞʥʠʰʪʚʦ, ʪʨʛʦʚʠʿʘ  ʠ ʫʩʣʫʛʠ Ăɽʋʈʆɱɸʅʀ ʂʆʇñ 

ɼʆʆ ʄʘʢʝʜʦʥʩʢʠ ɹʨʦʜ, ʣʦʢʘʣʠʪʝʪʦʪ Ăʆʛʣʝʜʘʣʝʮñ ʄʘʢʝʜʦʥʩʢʠ  ɹʨʦʜ. 
 

ʇʦʯʝʪʥʠʪʝ ʘʢʪʠʚʥʦʩʪʠ ʟʘ ʦʪʚʦʨʘˁʝ ʠ ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʝʢʩʧʣʦʘʪʘʮʠʦʥʠʪʝ ʝʪʘʞʠ ʟʘʧʦʯʥʫʚʘʘʪ ʧʦ 

ʠʟʨʘʙʦʪʢʘʪʘ ʥʘ ʧʨʠʩʪʘʧʝʥ ʧʘʪ ʜʦ ʧʨʦʝʢʪʠʨʘʥʘʪʘ ʪʦʯʢʘ ʥʘ ʦʪʚʦʨʘˁʝ. ʆʪʚʦʨʘˁʝʪʦ ʥʘ 

ʝʢʩʧʣʦʘʪʘʮʠʦʥʠʪʝ ʝʪʘʞʠ ˃ʝ ʩʝ ʚʨʰʠ ʩʦ ʠʟʨʘʙʦʪʢʘ ʥʘ ʧʦʝʜʠʥʝʯʥʠ ʫʩʝʮʠ.  

ʂʦʥʬʠʛʫʨʘʮʠʿʘʪʘ ʥʘ ʪʝʨʝʥʦʪ ʦʜ ʣʝʞʠʰʪʝʪʦ Ăʆʛʣʝʜʘʣʝʮñ ʛʦ ʜʠʢʪʠʨʘ ʨʝʜʦʩʣʝʜʦʪ ʥʘ ʦʪʚʦʨʘˁʝʪʦ 

ʠ ʝʢʩʧʣʦʘʪʘʮʠʿʘʪʘ ʥʘ ʤʠʥʝʨʘʣʥʘʪʘ ʩʫʨʦʚʠʥʘ ʠ ʠʩʪʠʦʪ ʤʦʨʘ ʜʘ ʩʝ ʠʟʚʝʜʫʚʘ ʦʜ ʥʘʿʚʠʩʦʢʘʪʘ 

ʧʨʦʝʢʪʠʨʘʥʘ ʝʪʘʞʘ ɽ-640 ʩʫʢʮʝʩʠʚʥʦ ʢʦʥ ɽ-630 ʟʘ ʨʫʜʥʦ ʪʝʣʦ 1, ʦʜʥʦʩʥʦ ɽ-650 ʩʫʢʮʝʩʠʚʥʦ ʢʦʥ 

ʥʘʿʥʠʩʢʘʪʘ ï ʦʩʥʦʚʥʘ ʝʪʘʞʘ ɽ-630 ʟʘ ʨʫʜʥʦ ʪʝʣʦ 2.  

ʂʦʦʨʜʠʥʘʪʠʪʝ ʥʘ ʪʦʯʢʠʪʝ ʥʘ ʦʪʚʦʨʘˁʝ ʥʘ ʝʢʩʧʣʦʘʪʘʮʠʦʥʠʪʝ ʝʪʘʞʠ ʥʘ ʧʦʚʨʰʠʥʩʢʠʦʪ ʢʦʧ 

Ăʆʛʣʝʜʘʣʝʮñ ʩʝ ʜʘʜʝʥʠ ʚʦ ʊʘʙʝʣʘ ʙʨ 8 

ʊʘʙʝʣʘ ʙʨ.8  ʊʦʯʢʠ ʥʘ ʦʪʚʦʨʘˁʝ ʥʘ ʝʢʩʧʣʦʘʪʘʮʠʦʥʠʪʝ ʝʪʘʞʠ 

ɽʪʘʞʘ ʈʫʜʥʦ ʪʝʣʦ ʊʦʯʢʘ ʥʘ 

ʦʪʚʦʨʘˁʝ 

ʂʦʦʨʜʠʥʘʪʠ ʂʦʪʘ 

  X y z 

E-640  1  ɮ  4 598 976  7 520 441  640  

E-630  1  ʀ  4 598 972  7 520 431  630  

E-650  2  ɱ  4 598 851  7 520 393  650  

E-640  2  ʂ  4 598 866  7 520 377  640  

E-630  2  ʃ  4 598 876  7 520 344  630  

 

ʊʝʭʥʦʣʦʛʠʿʘ ʟʘ ʠʟʨʘʙʦʪʢʘ ʥʘ ʫʩʝʢ ʟʘ ʦʪʚʦʨʘˁʝ  

ʊʝʭʥʦʣʦʰʢʠʦʪ ʧʨʦʮʝʩ ʟʘ ʠʟʨʘʙʦʪʢʘ ʥʘ ʫʩʝʢ ʟʘ ʦʪʚʦʨʘˁʝ ʥʘ ʝʢʩʧʣʦʘʪʘʮʠʦʥʘ ʝʪʘʞʘ ʩʝ 

ʩʦʩʪʦʠ ʦʜ ʩʣʝʜʥʠʚʝ ʬʘʟʠ:  

1-ʚʘ ʬʘʟʘ: ɼʫʧʯʝˁʝ ʥʘ ʢʦʩʠ ʤʠʥʩʢʠ ʜʫʧʯʦʪʠʥʠ ( Ŭ=75Á) ʩʦ ʭʠʜʨʘʫʣʠʯʥʘ ʜʫʧʯʘʣʢʘ ʩʦ ʜʠʿʘʤʝʪʘʨ 

ʥʘ ʢʨʫʥʘʪʘ 110 mm.  

2-ʨʘ ʬʘʟʘ: ʄʠʥʠʨʘˁʝ ʥʘ ʤʠʥʩʢʘʪʘ ʩʝʨʠʿʘ  

3-ʪʘ ʬʘʟʘ: ʊʦʚʘʨʝˁʝ ʠ ʪʨʘʥʩʧʦʨʪ ʥʘ ʤʠʥʠʨʘʥʠʦʪ ʤʘʪʝʨʠʿʘʣ  

ʇʨʦʩʝʯʥʠʪʝ ʛʝʦʤʝʪʨʠʩʢʠ ʝʣʝʤʝʥʪʠ ʥʘ ʪʝʭʥʦʣʦʰʢʠʦʪ ʙʣʦʢ ʦʜ ʫʩʝʢʦʪ ʟʘ ʦʪʚʦʨʘˁʝ ʩʝ:  

- ʜʦʣʞʠʥʘ: lu = 20 m'  

- ʰʠʨʠʥʘ: au = 10 m'  

- ʚʠʩʠʥʘ: hu = 0-10 m'  

ɻʝʦʤʝʪʨʠʩʢʠʦʪ ʨʘʩʧʦʨʝʜ ʥʘ ʤʠʥʩʢʠʪʝ ʜʫʧʯʦʪʠʥʠ ʠ ʰʝʤʘʪʘ ʟʘ ʠʥʠʮʠʨʘˁʝ ʥʘ ʤʠʥʩʢʘʪʘ ʩʝʨʠʿʘ 

ʧʨʠ ʠʟʨʘʙʦʪʢʘ ʥʘ ʪʝʭʥʦʣʦʰʢʠʦʪ ʙʣʦʢ ʦʜ ʫʩʝʢ ʟʘ ʦʪʚʦʨʘˁʝ ʥʘ ʧʦʚʨʰʠʥʩʢʘ ʝʢʩʧʣʦʘʪʘʮʠʦʥʘ 

ʝʪʘʞʘ ʝ ʜʘʜʝʥʘ ʥʘ ʉʣʠʢʘ 2, ʘ ʜʫʧʯʝʯʢʦ-ʤʠʥʝʨʩʢʠʪʝ ʧʘʨʘʤʝʪʨʠ ʚʦ ʬʫʥʢʮʠʿʘ ʦʜ ʚʠʩʠʥʘʪʘ ʥʘ 

ʫʩʝʢʦʪ ʩʝ ʜʘʜʝʥʠ ʚʦ ʊʘʙʝʣʘ ʙʨ. 9 

 



ɹʘʨʘˁʝ ʟʘ ɹ-ʀʉʂɿ, ʀʥʩʪʘʣʘʮʠʠ ʟʘ ʠʩʢʦʧ, ʜʨʦʙʝˁʝ, ʤʝʣʝˁʝ, ʩʝʝˁʝ, ʟʘʛʨʝʚʘˁʝ ʥʘ ʤʠʥʝʨʘʣʥʠ 

ʩʫʨʦʚʠʥʠ , ɼʨʫʰʪʚʦ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʛʨʘʜʝʞʥʠʰʪʚʦ, ʪʨʛʦʚʠʿʘ  ʠ ʫʩʣʫʛʠ Ăɽʋʈʆɱɸʅʀ ʂʆʇñ 

ɼʆʆ ʄʘʢʝʜʦʥʩʢʠ ɹʨʦʜ, ʣʦʢʘʣʠʪʝʪʦʪ Ăʆʛʣʝʜʘʣʝʮñ ʄʘʢʝʜʦʥʩʢʠ  ɹʨʦʜ. 
 

ʊʘʙʝʣʘ ʙʨ. 9 ɼʫʧʯʝʯʢʦ-ʤʠʥʝʨʩʢʠ ʧʘʨʘʤʝʪʨʠ ʟʘ ʠʟʨʘʙʦʪʢʘ ʥʘ ʫʩʝʢ ʟʘ ʦʪʚʦʨʘˁʝ 

ʝʢʩʧʣʦʘʪʘʮʠʦʥʘ ʝʪʘʞʘ 

H (m')  W (m')  Wpe 

(m')  

Ld 

(m')  

A (m')  B (m')  Lļ (m')  Lep 

(m')  

Qe 

(kg)  

1  1,2  1,2  1,4  1,5  1,2  1,2  0,2  1,0  

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

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

4  2,2  2,3  4,9  2,6  2,3  2,2  2,7  13,0  

5  2,3  2,4  5,9  2,7  2,4  2,3  3,6  17,0  

6  2,4  2,5  6,9  2,7  2,5  2,4  4,5  21,0  

7  2,4  2,5  8,0  2,8  2,5  2,4  5,6  26,0  

8  2,5  2,6  9,1  2,8  2,6  2,5  6,6  31,0  

9  2,5  2,6  10,1  2,9  2,6  2,5  7,6  36,0  

10  2,5  2,6  11,2  3,0  2,6  2,5  8,7  41,0  

 

ʇʦ ʠʟʨʘʙʦʪʢʘʪʘ ʥʘ ʫʩʝʢʦʪ ʟʘ ʦʪʚʦʨʘˁʝ ʩʝ ʩʦʟʜʘʚʘ ʧʦʯʝʪʥʘ ʭʦʨʠʟʦʥʪʘʣʥʘ ʨʘʙʦʪʥʘ ʧʦʚʨʰʠʥʘ ʥʘ 

ʝʢʩʧʣʦʘʪʘʮʠʦʥʘʪʘ ʝʪʘʞʘ, ʢʦʿʘ ʝ ʥʝʦʧʭʦʜʥʘ ʟʘ ʤʘʥʠʧʫʣʘʮʠʿʘ ʥʘ ʫʪʦʚʘʨʥʦ ʪʨʘʥʩʧʦʨʪʥʘʪʘ ʦʧʨʝʤʘ 

ʚʦ ʬʘʟʘʪʘ ʥʘ ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʥʘʦʺʘʣʠʰʪʝʪʦ.  

ʇʦʜʛʦʪʦʚʢʘʪʘ ʥʘ ʥʘʦʺʘʣʠʰʪʝʪʦ ʟʘʧʦʯʥʫʚʘ ʦʜ ʠʟʨʘʙʦʪʝʥʠʦʪ ʫʩʝʢ ʟʘ ʦʪʚʦʨʘˁʝ ʥʘ 

ʝʢʩʧʣʦʘʪʘʮʠʦʥʘʪʘ ʝʪʘʞʘ, ʩʝ ʦʜʚʠʚʘ ʚʦ ʙʣʦʢʦʚʠ ʩʦ ʩʣʠʯʥʠ ʜʠʤʝʥʟʠʠ ʢʘʢʦ ʠ ʫʩʝʢʦʪ ʟʘ ʦʪʚʦʨʘˁʝ, 

ʩʦ ʪʘʘ ʧʦʚʦʣʥʦʩʪ ʰʪʦ ʧʨʠ ʦʚʘʘ ʬʘʟʘ ʚʝ˃ʝ ʝ ʬʦʨʤʠʨʘʥʘ ʪʨʝʪʘ ʩʣʦʙʦʜʥʘ ʧʦʚʨʰʠʥʘ ʥʘ ʝʪʘʞʘʪʘ.  

 ʠʟʚʨʰʝʥʘʪʘ ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʝʢʩʧʣʦʘʪʘʮʠʦʥʘʪʘ ʝʪʘʞʘ ʩʝ ʩʦʟʜʘʚʘʘʪ ʧʦʪʨʝʙʥʠʪʝ ʧʨʝʜʫʩʣʦʚʠ ʟʘ 

ʚʦʚʝʜʫʚʘˁʝ ʦʧʪʠʤʘʣʝʥ ʩʠʩʪʝʤ ʥʘ ʧʦʚʨʰʠʥʩʢʘʪʘ ʝʢʩʧʣʦʘʪʘʮʠʿʘ. 

ʇʈɽʉɽʂ ɸ ï ɸô 

M 1: 250 



ɹʘʨʘˁʝ ʟʘ ɹ-ʀʉʂɿ, ʀʥʩʪʘʣʘʮʠʠ ʟʘ ʠʩʢʦʧ, ʜʨʦʙʝˁʝ, ʤʝʣʝˁʝ, ʩʝʝˁʝ, ʟʘʛʨʝʚʘˁʝ ʥʘ ʤʠʥʝʨʘʣʥʠ 

ʩʫʨʦʚʠʥʠ , ɼʨʫʰʪʚʦ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʛʨʘʜʝʞʥʠʰʪʚʦ, ʪʨʛʦʚʠʿʘ  ʠ ʫʩʣʫʛʠ Ăɽʋʈʆɱɸʅʀ ʂʆʇñ 

ɼʆʆ ʄʘʢʝʜʦʥʩʢʠ ɹʨʦʜ, ʣʦʢʘʣʠʪʝʪʦʪ Ăʆʛʣʝʜʘʣʝʮñ ʄʘʢʝʜʦʥʩʢʠ  ɹʨʦʜ. 
 

 
ʉʣʠʢʘ 2- ɻʝʦʤʝʪʨʠʩʢʠʦʪ ʨʘʩʧʦʨʝʜ ʥʘ ʤʠʥʩʢʠʪʝ ʜʫʧʯʦʪʠʥʠ 

 

ʊʝʭʥʦʣʦʰʢʠ ʩʠʩʪʝʤ ʥʘ ʧʦʚʨʰʠʥʩʢʘ ʝʢʩʧʣʦʘʪʘʮʠʿʘ 

 

ʇʦ ʟʘʚʨʰʫʚʘˁʝ ʥʘ ʬʘʟʘʪʘ ʥʘ ʦʪʚʦʨʘˁʝ ʠ ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʝʢʩʧʣʦʘʪʘʮʠʦʥʘʪʘ ʝʪʘʞʘ ʩʝ 

ʩʦʟʜʘʚʘʘʪ ʫʩʣʦʚʠ ʟʘ ʚʦʚʝʜʫʚʘˁʝ ʦʧʪʠʤʘʣʝʥ ʪʝʭʥʦʣʦʰʢʠ ʩʠʩʪʝʤ ʥʘ ʝʢʩʧʣʦʘʪʘʮʠʿʘ ʥʘ 

ʤʠʥʝʨʘʣʥʘʪʘ ʩʫʨʦʚʠʥʘ.  

ɺʦ ʦʚʘʘ ʬʘʟʘ ʥʘ ʧʦʚʨʰʠʥʩʢʘʪʘ ʝʢʩʧʣʦʘʪʘʮʠʿʘ ʣʝʞʠʰʪʝʪʦ ʝ ʜʦʚʝʜʝʥʦ ʜʦ ʧʨʦʝʢʪʠʨʘʥʠʪʝ 

ʛʝʦʤʝʪʨʠʩʢʠ ʝʣʝʤʝʥʪʠ ʥʘ ʝʪʘʞʠʪʝ ʢʦʠ ʠʟʥʝʩʫʚʘʘʪ:  

- ʚʠʩʠʥʘ: H = 10 m'.  

- ʨʘʙʦʪʝʥ ʘʛʦʣ: Ŭ = 75Á.  

ʊʝʭʥʦʣʦʰʢʠʦʪ ʩʠʩʪʝʤ ʥʘ ʧʦʚʨʰʠʥʩʢʘʪʘ ʝʢʩʧʣʦʘʪʘʮʠʿʘ ʩʝ ʢʘʨʘʢʪʝʨʠʟʠʨʘ ʩʦ ʜʠʩʢʦʥʪʠʥʫʠʨʘʥʘ 

ʪʝʭʥʦʣʦʰʢʘ ʰʝʤʘ ʥʘ ʦʪʢʦʧʫʚʘˁʝ ʥʘ ʤʠʥʝʨʘʣʥʘʪʘ ʩʫʨʦʚʠʥʘ, ʠ ʛʠ ʦʧʬʘ˃ʘ ʩʣʝʜʥʠʚʝ ʬʘʟʠ:  

- ʜʫʧʯʝˁʝ ʠ ʤʠʥʠʨʘˁʝ  

- ʪʦʚʘʨʝˁʝ ʥʘ ʤʠʥʠʨʘʥʠʦʪ ʚʘʨʦʚʥʠʢ ʩʦ ʭʠʜʨʘʫʣʠʯʝʥ ʙʘʛʝʨ  

- ʪʨʘʥʩʧʦʨʪ ʥʘ ʚʘʨʦʚʥʠʢʦʪ ʩʦ ʢʘʤʠʦʥʠ-ʢʠʧʝʨʠ ʦʜ ʝʪʘʞʠʪʝ ʥʘ ʧʦʚʨʰʠʥʩʢʠʦʪ ʢʦʧ ʜʦ 

ʜʨʦʙʠʣʠʯʥʘʪʘ ʧʦʩʪʨʦʿʢʘ  

ɼʨʦʙʠʣʠʯʥʘʪʘ ʧʦʩʪʨʦʿʢʘ ˃ʝ ʙʠʜʝ ʧʦʩʪʘʚʝʥʘ ʧʦʤʝʺʫ ʜʚʝʪʝ ʨʫʜʥʠ ʪʝʣʘ, ʥʘ ʢʦʪʘ 600.  

ɺʘʞʥʦ ʝ ʜʘ ʩʝ ʧʦʪʝʥʮʠʨʘ ʜʝʢʘ ʥʘ ʣʝʞʠʰʪʝʪʦ Ăʆʛʣʝʜʘʣʝʮñ ʥʝʤʘ ʢʣʘʩʠʯʥʘ ʿʘʣʦʚʠʥʘ (ʧʦʜʘʪʦʢ ʦʜ 

ɻʝʦʣʦʰʢʠʦʪ ʝʣʘʙʦʨʘʪ ʠ ʨʝʟʫʣʪʘʪʠʪʝ ʦʜ ʧʨʦʙʥʘʪʘ ʝʢʩʧʣʦʘʪʘʮʠʿʘ). ɽʚʝʥʪʫʘʣʥʠʪʝ ʿʘʣʦʚʠ ʧʘʨʪʠʠ 

ʢʦʠ ʙʠ ʩʝ ʧʦʿʘʚʠʣʝ ʚʦ ʪʝʢʦʪ ʥʘ ʝʢʩʧʣʦʘʪʘʮʠʿʘʪʘ, ʧʨʝʜʚʠʜʝʥʦ ʝ ʜʘ ʩʝ ʠʟʜʚʦʿʫʚʘʘʪ ʥʘ ʿʘʣʦʚʠʥʩʢʘ 



ɹʘʨʘˁʝ ʟʘ ɹ-ʀʉʂɿ, ʀʥʩʪʘʣʘʮʠʠ ʟʘ ʠʩʢʦʧ, ʜʨʦʙʝˁʝ, ʤʝʣʝˁʝ, ʩʝʝˁʝ, ʟʘʛʨʝʚʘˁʝ ʥʘ ʤʠʥʝʨʘʣʥʠ 

ʩʫʨʦʚʠʥʠ , ɼʨʫʰʪʚʦ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʛʨʘʜʝʞʥʠʰʪʚʦ, ʪʨʛʦʚʠʿʘ  ʠ ʫʩʣʫʛʠ Ăɽʋʈʆɱɸʅʀ ʂʆʇñ 

ɼʆʆ ʄʘʢʝʜʦʥʩʢʠ ɹʨʦʜ, ʣʦʢʘʣʠʪʝʪʦʪ Ăʆʛʣʝʜʘʣʝʮñ ʄʘʢʝʜʦʥʩʢʠ  ɹʨʦʜ. 
 

ʣʝʥʪʘ ʦʜ ʜʨʦʙʠʣʠʯʥʘʪʘ ʧʦʩʪʨʦʿʢʘ ʠ ʢʘʢʦ ʪʘʤʧʦʥ ʜʘ ʩʝ ʢʦʨʠʩʪʘʪ ʧʨʠ ʠʟʨʘʙʦʪʢʘ ʥʘ ʧʘʪʠʰʪʘ. 

ɼʫʧʯʝˁʝ ʠ ʤʠʥʠʨʘˁʝ  

ɼʫʧʯʝˁʝʪʦ ʥʘ ʤʠʥʩʢʠʪʝ ʜʫʧʯʦʪʠʥʠ ˃ʝ ʩʝ ʠʟʚʝʜʫʚʘ ʩʦ ʭʠʜʨʘʫʣʠʯʥʘ ʜʫʧʯʘʣʢʘ ʪʠʧ ĂAtlas 

Copco PowerROC T45ñ, ʩʦ ʧʨʝʯʥʠʢ ʥʘ ʢʨʫʥʘʪʘ 110 mm, ʠʣʠ ʜʨʫʛʘ ʩʦ ʩʣʠʯʥʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

 

 
ʉʣʠʢʘ 3 - ʍʠʜʨʘʫʣʠʯʥʘ ʜʫʧʯʘʣʢʘ -Atlas Copco PowerROC T45ñ 

 

ʆʜʨʝʜʫʚʘˁʝ ʦʧʪʠʤʘʣʝʥ ʚʠʜ ʝʢʩʧʣʦʟʠʚ  

ʅʘʿʛʦʣʝʤʦ ʠʩʢʦʨʠʩʪʫʚʘˁʝ ʥʘ ʝʥʝʨʛʠʿʘ ʦʜ ʝʢʩʧʣʦʟʠʿʘʪʘ ʩʝ ʧʦʩʪʠʛʥʫʚʘ ʢʦʛʘ ʘʢʫʩʪʠʯʥʘʪʘ 

ʠʤʧʝʜʘʥʮʘ ʥʘ ʝʢʩʧʣʦʟʠʚʦʪ ʠ ʘʢʫʩʪʠʯʥʘʪʘ ʠʤʧʝʜʘʥʮʘ ʥʘ ʨʘʙʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʢʦʿʘ ʩʝ ʤʠʥʠʨʘ ʩʝ 

ʧʨʠʙʣʠʞʥʦ ʠʩʪʠ, ʦʜʥʦʩʥʦ: ɟeĀD=ɔkĀVpĀKk  

ʊʘʙʝʣʘ ʙʨ. 10. -ʄʠʥʝʨʩʢʦ ʪʝʭʥʠʯʢʠʪʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʠʟʙʨʘʥʠʦʪ ʝʢʩʧʣʦʟʠʚ ʩʝ ʜʘʜʝʥʠ 

ʄʠʥʝʨʩʢʦ-ʪʝʭʥʠʯʢʠ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ɺʨʝʜʥʦʩʪ  

ɻʫʩʪʠʥʘ ʥʘ ʝʢʩʧʣʦʟʠʚʦʪ (g/cm3)  1.05-1.10  

ɹʨʟʠʥʘ ʥʘ ʜʝʪʦʥʘʮʠʿʘ (m/sek)  4.100-4.400  

ʇʨʝʥʦʩ ʥʘ ʜʝʪʦʥʘʮʠʿʘ (cm)  min 4  

ʊʨʘʫʮʣʦʚʘ ʧʨʦʙʘ (cm3)  380-390  

ʆʩʝʪʣʠʚʦʩʪ ʥʘ ʠʥʠʮʠʨʘˁʝ  DK 8  

ʆʩʝʪʣʠʚʦʩʪ ʥʘ ʫʜʘʨ (J)  > 7  

ɹʠʣʘʥʩ ʥʘ ʢʠʩʣʦʨʦʜ (% tez)  +0.24  

ɻʘʩʥʘ ʟʘʬʘʪʥʠʥʘ (dm3/kg)  955  

ʊʦʧʣʠʥʘ ʥʘ ʝʢʩʧʣʦʟʠʿʘʪʘ (kJ/kg)  4.248  

ʊʝʤʧʝʨʘʪʫʨʘ ʥʘ ʝʢʩʧʣʦʟʠʿʘʪʘ 

(ÁC)  

2.564  

ʉʧʝʮʠʬʠʯʥʘ ʝʥʝʨʛʠʿʘ (MJ/kg)  4.2  

ʇʨʠʪʠʩʦʢ ʥʘ ʜʝʪʦʥʘʮʠʿʘ (kbar)  56  



ɹʘʨʘˁʝ ʟʘ ɹ-ʀʉʂɿ, ʀʥʩʪʘʣʘʮʠʠ ʟʘ ʠʩʢʦʧ, ʜʨʦʙʝˁʝ, ʤʝʣʝˁʝ, ʩʝʝˁʝ, ʟʘʛʨʝʚʘˁʝ ʥʘ ʤʠʥʝʨʘʣʥʠ 

ʩʫʨʦʚʠʥʠ , ɼʨʫʰʪʚʦ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʛʨʘʜʝʞʥʠʰʪʚʦ, ʪʨʛʦʚʠʿʘ  ʠ ʫʩʣʫʛʠ Ăɽʋʈʆɱɸʅʀ ʂʆʇñ 

ɼʆʆ ʄʘʢʝʜʦʥʩʢʠ ɹʨʦʜ, ʣʦʢʘʣʠʪʝʪʦʪ Ăʆʛʣʝʜʘʣʝʮñ ʄʘʢʝʜʦʥʩʢʠ  ɹʨʦʜ. 
 

 

ʇʨʝʩʤʝʪʢʘ ʥʘ ʜʫʧʯʝʯʢʦ-ʤʠʥʝʨʩʢʠʪʝ ʧʘʨʘʤʝʪʨʠ  

ʇʨʝʩʤʝʪʢʘʪʘ ʥʘ ʜʫʧʯʝʯʢʦ-ʤʠʥʝʨʩʢʠʪʝ ʧʘʨʘʤʝʪʨʠ ʝ ʙʘʟʠʨʘʥʘ ʥʘ ʨʘʩʧʨʝʜʝʣʙʘʪʘ ʥʘ 

ʝʥʝʨʛʠʿʘʪʘ ʦʜ ʝʢʩʧʣʦʟʠʿʘʪʘ ʚʦ ʢʘʨʧʝʩʪʠʦʪ ʤʘʩʠʚ ʩʦ ʰʪʦ ʝ ʜʝʬʠʥʠʨʘʥʘ ʩʧʝʮʠʬʠʯʥʘʪʘ 

ʧʦʪʨʦʰʫʚʘʯʢʘ ʥʘ ʝʢʩʧʣʦʟʠʚʦʪ ʢʘʢʦ ʦʩʥʦʚʝʥ ʧʘʨʘʤʝʪʘʨ ʥʘ ʩʪʝʧʝʥʦʪ ʥʘ ʬʨʘʛʤʝʥʪʘʮʠʿʘʪʘ ʥʘ 

ʤʠʥʠʨʘʥʠʦʪ ʤʘʪʝʨʠʿʘʣ. ʊʨʘʥʩʬʝʨʦʪ ʥʘ ʝʥʝʨʛʠʿʘʪʘ ʝ ʚʦ ʬʫʥʢʮʠʿʘ ʥʘ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠʪʝ ʥʘ 

ʝʢʩʧʣʦʟʠʚʦʪ ʢʦʿ ʰʪʦ ʿʘ ʦʩʣʦʙʦʜʫʚʘ ʠ ʥʘ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠʪʝ ʥʘ ʢʘʨʧʝʩʪʠʦʪ ʤʘʩʠʚ ʢʦʿ ʿʘ ʧʨʠʤʘ.  

ʂʘʨʘʢʪʝʨʠʩʪʠʢʠʪʝ ʥʘ ʨʘʙʦʪʥʘʪʘ ʩʨʝʜʠʥʘ - ʤʘʩʠʚʦʪ ʠ ʥʘ ʝʢʩʧʣʦʟʠʚʦʪ ʚʦ ʧʦʛʣʝʜ ʥʘ ʘʢʫʩʪʠʯʥʠʪʝ 

ʦʩʦʙʠʥʠ ʩʝ ʜʝʬʠʥʠʨʥʠ ʩʦ ʬʘʢʪʦʨʦʪ ʥʘ ʠʤʧʝʜʘʥʮʘʪʘ. 

ʊʘʙʝʣʘ 11- ʇʨʝʛʣʝʜ ʥʘ ʧʨʝʩʤʝʪʘʥʠʪʝ ʚʨʝʜʥʦʩʪʠ ʥʘ ʜʫʧʯʝʯʢʦ-ʤʠʥʝʨʩʢʠʪʝ ʧʘʨʘʤʝʪʨ 

I  ʂʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʢʘʨʧʘʪʘ:  ʆʟʥʘʢʘ  ɺʨʝʜʥʦʩʪ  

1  ɹʨʟʠʥʘ ʥʘ ʧʨʦʩʪʠʨʘˁʝ ʥʘ ʧʦʜʦʣʞʥʠ 
ʘʢʫʩʪʠʯʥʠ ʙʨʘʥʦʚʠ (m'/s)  

C  3.900  

2  ɿʘʬʘʪʥʠʥʩʢʘ ʤʘʩʘ (kg/m3)  ɔv  2.790  

II ʂʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʝʢʩʧʣʦʟʠʚʦʪ:  

1  ɹʨʟʠʥʘ ʥʘ ʜʝʪʦʥʘʮʠʿʘ (m'/s)  VOD  4.400  

2  ɻʫʩʪʠʥʘ (kg/m3)  ɟe  1.100  

3  ʉʧʝʮʠʬʠʯʥʘ ʝʥʝʨʛʠʿʘ (MJ/kg)   4.2  

III ʂʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʘ ʧʦʣʥʝˁʝʪʦ:  

1  ɼʠʿʘʤʝʪʘʨ ʥʘ ʄ.ɼ. (m')  Dm.d  0.11  

2  ɼʠʿʘʤʝʪʘʨ ʥʘ ʝʢʩʧʣʦʟʠʚʦʪ (m')  De  0.08  

3  ʂʦʝʬʠʮʠʝʥʪ ʥʘ ʟʙʠʚʘˁʝ ʥʘ ɽʇ ʚʦ ʄ.ɼ.  Kz  1.1  

4  ʂʦʝʬʠʮʠʝʥʪ ʥʘ ʟʘʯʝʧʫʚʘˁʝ  Kļ  1  

IV ɼʨʫʛʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ :  

1  ʄʘʢʩʠʤʘʣʥʘ ʛʦʣʝʤʠʥʘ ʥʘ ʤʠʥʠʨʘʥʦ 
ʧʘʨʯʝ (m')  

Dm  0.6  

2  ɺʠʩʠʥʘ ʥʘ ʝʪʘʞʘʪʘ (m')  H  10  

3  ɸʛʦʣ ʥʘ ʜʫʧʯʝˁʝ (0)  Ŭ  75  
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ʊʘʙʝʣʘ 11- ʇʨʝʩʤʝʪʘʥʠ ʧʘʨʘʤʝʪʨʠ 

1  ʀʤʧʝʜʘʥʮʘ (kg*m-2*s-1)  Ik  10.800.000  

2  ʀʤʧʝʜʘʥʮʘ ʥʘ ʝʢʩʧʣʦʟʠʚʦʪ (kg*m-

2*s-1)  
Ie  4.840.000  

3  ɼʠʿʘʤʝʪʘʨ ʥʘ ɽ.ʇ. ʚʦ ʤʠʥʩʢʘʪʘ 
ʜʫʧʯʦʪʠʥʘ (m')  

De.p  0,088  

4  ɻʫʩʪʠʥʘ ʥʘ ɽ.ʇ. ʚʦ ʤʠʥʩʢʘʪʘ 
ʜʫʧʯʦʪʠʥʘ (kg/m3)  

 704  

5  ʆʜʥʦʩ ʥʘ ʜʠʿʘʤʝʪʘʨʦʪ ʥʘ ʄ.ɼ./ɽ.ʇ.  Dm.d./De.p  1,30  

6  ʉʪʝʧʝʥ ʥʘ ʠʩʠʪʥʫʚʘˁʝ ʥʘ 
ʤʠʥʠʨʘʥʠʦʪ ʤʘʪʝʨʠʿʘʣ  

s=64/Dm  107  

7  ʌʘʢʪʦʨ ʥʘ ʠʤʧʝʜʘʥʮʘʪʘ  ɖ1  0,85  

8  ʉʧʦʿʫʚʘʯʢʠ ʬʘʢʪʦʨ ʥʘ ʢʦʥʪʘʢʪʦʪ 
ʧʦʤʝʺʫ ʢʘʨʧʘʪʘ ʠ ʝʢʩʧʣʦʟʠʚʦʪ  

ɖ2  0,51  

9  ʌʘʢʪʦʨ ʥʘ ʢʨʰʝˁʝ  ɖ3  0,15  

10  ʉʧʝʮ. ʧʦʪʨ. ʥʘ ʝʢʩʧʣʦʟʠʚ (kg/m3)  q  0,57  

11  ʃʠʥʠʿʘ ʥʘ ʥʘʿʤʘʣ ʦʪʧʦʨ ʧʦ 
Langefors (m')  

W1  2,8  

12  ʋʩʚʦʝʥʘ ʣʠʥʠʿʘ ʥʘ ʥʘʿʤʘʣ ʦʪʧʦʨ 
(m')  

W  3,0  

13  ʃʠʥʠʿʘ ʥʘ ʥʘʿʤʘʣ ʦʪʧʦʨ ʚʦ ʧʦʜʦʪ 
ʥʘ ʝʪʘʞʘʪʘ (m')  

Wpe  3,1  

14  ʇʨʦʜʫʧʯʫʚʘˁʝ ʥʘ ʄ.ɼ. (m')  N  0,9  

15  ɺʢʫʧʥʘ ʜʦʣʞʠʥʘ ʥʘ ʄ.ɼ. (m')  Ld  11,3  

16  ʈʘʩʪʦʿʘʥʠʝ ʧʦʤʝʺʫ ʄ.ɼ. ʚʦ ʨʝʜʦʪ 
(m')  

A  3,1  

17  ʈʘʩʪʦʿʘʥʠʝ ʧʦʤʝʺʫ ʨʝʜʦʚʠʪʝ ʦʜ 
ʄ.ɼ. (m')  

B  3,1  

18  ɼʦʣʞʠʥʘ ʥʘ ʯʝʧʦʪ ʦʜ ʄ.ɼ. (m')  Lļ  3,0  

19  ɼʦʣʞʠʥʘ ʥʘ ʝʢʩʧʣʦʟʠʚʥʦ ʧʦʣʥʝˁʝ 
(m')  

Lep  8,3  

20  ʇʦʪʨʝʙʥʘ ʢʦʣʠʯʠʥʘ ʝʢʩʧʣʦʟʠʚ ʟʘ 1 
m' ʄ.ɼ. (kg/m')  

Pe  6,7  

21  ʇʦʪʨʝʙʥʘ ʢʦʣʠʯʠʥʘ ʝʢʩʧʣʦʟʠʚ ʟʘ 
ʄ.ɼ. (kg/M.D.)  

Qe  56,0  

22  ʂʦʣʠʯʠʥʘ ʥʘ ʤʠʥʠʨʘʥ ʤʘʪʝʨʠʿʘʣ 
ʩʦ ʄ.ɼ. (m3/M.D.)  

Qsr  96,1  

23  ʉʪʚʘʨʥʘ ʩʧʝʮʠʬʠʯʥʘ 
ʧʦʪʨʦʰʫʚʘʯʢʘ ʥʘ ʝʢʩʧʣʦʟʠʚ ( kg / 
m3 )  

q  0,58  
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24  ʂʦʣʠʯʠʥʘ ʥʘ ʤʠʥʠʨʘʥ ʤʘʪʝʨʠʿʘʣ 
ʩʦ 1 m' ʄ.ɼ. (m3/m')  

Qm  8,50  

25  ʅʦʨʤʘʪʠʚ ʥʘ ʜʫʧʯʝˁʝ (m'/m3)  Nd  0,12  

26  ʆʧʪʠʤʘʣʝʥ ʠʥʪʝʨʚʘʣ ʥʘ 
ʟʘʙʘʚʫʚʘˁʝ (ms)  

Tuo  13,3  

27  ʋʩʚʦʝʥ ʩʪʘʥʜʘʨʜʝʥ ʠʥʪʝʨʚʘʣ ʥʘ 
ʟʘʙʘʚʫʚʘˁʝ (ms)  

Tu  25  

 

ʀʩʠʪʫʥʫʚʘˁʝ ʥʘ ʥʝʛʘʙʘʨʠʪʥʠ ʙʣʦʢʦʚʠ  

ʉʦ ʧʨʝʩʤʝʪʘʥʠʪʝ ʜʫʧʯʝʯʢʦ-ʤʠʥʝʨʩʢʠ ʧʘʨʘʤʝʪʨʠ ʧʦʿʘʚʘʪʘ ʥʘ ʥʝʛʘʙʘʨʠʪʥʠ ʙʣʦʢʦʚʠ 

˃ʝ ʙʠʜʝ ʩʚʝʜʝʥʘ ʚʦ ʤʠʥʠʤʘʣʥʠ ʛʨʘʥʠʮʠ.  

ʀʩʠʪʥʫʚʘˁʝʪʦ ʥʘ ʥʝʛʘʙʘʨʠʪʥʠʪʝ ʙʣʦʢʦʚʠ (ʜʠʤʝʥʟʠʠ ʧʦʛʦʣʝʤʠ ʦʜ 600 mm) ˃ʝ ʩʝ ʚʨʰʠ ʩʦ 

ʭʠʜʨʘʫʣʠʯʝʥ ʯʝʢʘʥ ʪʠʧ CAT H115E S, ʢʦʿ ʠʤʘ ʦʧʝʨʘʪʠʚʝʥ ʧʨʠʪʠʩʦʢ ʦʜ 15.000 kPa ʠ 

ʪʝʞʠʥʘ ʦʜ 1.180 kg. ʍʠʜʨʘʫʣʠʯʥʠʦʪ ʯʝʢʘʥ ʩʝ ʤʦʥʪʠʨʘ ʥʘ ʩʪʨʝʣʘʪʘ ʦʜ ʭʠʜʨʘʫʣʠʯʥʠʦʪ ʙʘʛʝʨ 

ʠ ʚʦ ʮʝʣʦʩʪ ʛʠ ʟʘʜʦʚʦʣʫʚʘ ʧʦʪʨʝʙʠʪʝ ʟʘ ʠʩʠʪʫʥʫʚʘˁʝ ʥʘ ʥʝʛʘʙʘʨʠʪʥʠʪʝ ʙʣʦʢʦʚʠ. 

 

ʇʨʝʩʤʝʪʢʘ ʥʘ ʨʘʜʠʫʩʠ ʥʘ ʦʧʘʩʥʠ ʟʦʥʠ ʧʦʨʘʜʠ ʤʘʩʦʚʥʠʪʝ ʤʠʥʠʨʘˁʘ  

ʉʦʛʣʘʩʥʦ ʇʨʘʚʠʣʥʠʢʦʪ ʟʘ ʪʝʭʥʠʯʢʠʪʝ ʥʦʨʤʘʪʠʚʠ ʧʨʠ ʨʘʢʫʚʘˁʝ ʩʦ ʝʢʩʧʣʦʟʠʚʥʠ 

ʩʨʝʜʩʪʚʘ ʠ ʤʠʥʠʨʘˁʝ ʚʦ ʨʫʜʘʨʩʪʚʦʪʦ ( ʉʣ.ʚʝʩʥʠʢ ʙʨ. 26/88 ), ʢʘʢʦ ʠ ʜʨʫʛʘ ʟʘʢʦʥʩʢʘ 

ʨʝʛʫʣʘʪʠʚʘ ʠʟʚʨʰʝʥʘ ʝ ʧʨʝʩʤʝʪʢʘ ʥʘ ʨʘʜʠʫʩʠʪʝ ʥʘ ʦʧʘʩʥʠʪʝ ʟʦʥʠ ʦʜ:  

- ʨʘʩʬʨʣʫʚʘˁʝ ʥʘ ʤʘʪʝʨʠʿʘʣʦʪ  

- ʩʝʠʟʤʠʯʢʦ ʜʝʿʩʪʚʦ ʦʜ ʤʠʥʠʨʘˁʝʪʦ  

- ʧʨʦʪʝʛʘˁʝ ʚʦʟʜʫʰʥʠ ʙʨʘʥʦʚʠ ʦʧʘʩʥʠ ʟʘ ʣʫʺʝ  

- ʧʨʦʪʝʛʘˁʝ ʚʦʟʜʫʰʥʠ ʙʨʘʥʦʚʠ ʦʧʘʩʥʠ ʟʘ ʦʙʿʝʢʪʠ  

ʇʨʝʩʤʝʪʘʥʠʪʝ ʦʧʘʩʥʠ ʨʘʩʪʦʿʘʥʠʿʘ ʩʝ ʜʘʜʝʥʠ ʚʦ ʪʘʙʝʣʘ 12  

ʋʩʚʦʝʥʠʪʝ ʦʧʘʩʥʠ ʨʘʩʪʦʿʘʥʠʿʘ (*) ʩʝ ʚʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ ʪʝʭʥʠʯʢʠʪʝ ʥʦʨʤʘʪʠʚʠ ʥʘ ʟʘʢʦʥʩʢʘʪʘ 

ʨʝʛʫʣʘʪʠʚʘ ʠ ʠʩʪʠʪʝ ʩʝ ʦʙʚʨʩʢʘ ʟʘ ʧʨʠʤʝʥʘ.  
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ʊʘʙʝʣʘ 12 ʆʧʘʩʥʠ ʨʘʩʪʦʿʘʥʠʿʘ ʧʦʨʘʜʠ ʤʘʩʦʚʥʠʪʝ ʤʠʥʠʨʘˁʘ 

ʈʘʜʠʫʩ ʥʘ ʦʧʘʩʥʘ ʟʦʥʘ ʦʜ:  ʆʟʥʘʢʘ  ʇʨʝʩʤʝʪʘʥʦ ʦʧʘʩʥʦ  

ʨʘʩʪʦʿʘʥʠʝ (m')  

 

ʨʘʩʪʦʿʘʥʠʝ (m')  

ʈʘʩʬʨʣʫʚʘˁʝ ʥʘ 

ʤʘʪʝʨʠʿʘʣʦʪ  

Rm  280  300  

ʉʝʠʟʤʠʯʢʦ ʜʝʿʩʪʚʦ  Rs  53  55  

ɺʦʟʜʫʰʝʥ ʙʨʘʥ ʟʘ ʣʫʺʝ  R1  135  150  

ɺʦʟʜʫʰʝʥ ʙʨʘʥ ʟʘ ʦʙʿʝʢʪʠ  Rv  68  70  

 

ɽʣʝʤʝʥʪʠ ʥʘ ʨʘʙʦʪʝʥ ʙʣʦʢ ʚʦ ʩʠʩʪʝʤʦʪ ʥʘ ʝʢʩʧʣʦʘʪʘʮʠʿʘ  

ɽʣʝʤʝʥʪʠʪʝ ʥʘ ʨʘʙʦʪʥʠʦʪ ʙʣʦʢ ʩʝ ʚʦ ʬʫʥʢʮʠʿʘ ʥʘ ʧʨʦʝʢʪʠʨʘʥʠʦʪ ʩʠʩʪʝʤ ʥʘ 

ʧʦʚʨʰʠʥʩʢʘʪʘ ʝʢʩʧʣʦʘʪʘʮʠʿʘ (ʉʣʠʢʘ 4). 

ʐʠʨʠʥʘʪʘ ʥʘ ʨʘʙʦʪʥʠʦʪ ʙʣʦʢ ʝ ʚʦ ʜʠʨʝʢʪʥʘ ʟʘʚʠʩʥʦʩʪ ʦʜ ʜʫʧʯʝʯʢʦ - ʤʠʥʝʨʩʢʠʪʝ 

ʧʘʨʘʤʝʪʨʠ, ʦʜʥʦʩʥʦ ʦʜ ʣʠʥʠʿʘʪʘ ʥʘ ʥʘʿʤʘʣ ʦʪʧʦʨ ʚʦ ʧʦʜʦʪ ʥʘ ʝʪʘʞʘʪʘ ʠ ʙʨʦʿʦʪ ʥʘ ʨʝʜʦʚʠ ʦʜ 

ʤʠʥʩʢʠ ʜʫʧʯʦʪʠʥʠ.  

ɼʦʣʞʠʥʘʪʘ ʥʘ ʨʘʙʦʪʥʠʦʪ ʙʣʦʢ ʟʘʚʠʩʠ ʦʜ ʙʨʦʿʦʪ ʥʘ ʤʠʥʩʢʠʪʝ ʜʫʧʯʦʪʠʥʠ ʚʦ ʨʝʜʦʪ, ʠ ʝ ʚʦ 

ʬʫʥʢʮʠʿʘ ʩʦ ʧʦʪʨʝʙʥʘʪʘ ʜʠʥʘʤʠʢʘ ʥʘ ʧʦʚʨʰʠʥʩʢʘʪʘ ʝʢʩʧʣʦʘʪʘʮʠʿʘ.  

ɺʠʩʠʥʘʪʘ ʥʘ ʨʘʙʦʪʥʠʦʪ ʙʣʦʢ ʝ ʚʦ ʬʫʥʢʮʠʿʘ ʩʦ ʚʠʩʠʥʩʢʘʪʘ ʧʦʜʝʣʙʘ ʥʘ ʣʝʞʠʰʪʝʪʦ, ʦʜʥʦʩʥʦ 

ʩʦ ʚʠʩʠʥʘʪʘ ʥʘ ʧʨʦʝʢʪʠʨʘʥʘʪʘ ʝʪʘʞʘ. 
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ʄ 1:500 

 
ʉʣʠʢʘ 4 - ʈʘʙʦʪʝʥ ʙʣʦʢ 

 

ɿʘ ʨʝʘʣʠʟʠʨʘˁʝ ʥʘ ʧʣʘʥʠʨʘʥʦʪʦ ʛʦʜʠʰʥʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʧʦʚʨʰʠʥʩʢʠʦʪ ʢʦʧ ʦʜ 50.000 (t) 

ʚʘʨʦʚʥʠʢ, ʧʦ ʚʦʚʝʜʫʚʘˁʝʪʦ ʥʘ ʦʧʪʠʤʘʣʝʥ ʩʠʩʪʝʤ ʥʘ ʧʦʚʨʰʠʥʩʢʘʪʘ ʝʢʩʧʣʦʘʪʘʮʠʿʘ, 

ʧʦʪʨʝʙʥʦ ʝ ʚʦ ʪʝʢʦʪ ʥʘ ʝʜʥʘ ʛʦʜʠʥʘ ʜʘ ʩʝ ʦʪʢʦʧʘʘʪ ʮʮʘ 3 ʨʘʙʦʪʥʠ ʙʣʦʢʘ.  

 

ʐʠʨʠʥʘ ʥʘ ʨʘʙʦʪʥʘʪʘ ʧʦʚʨʰʠʥʘ ʥʘ ʝʪʘʞʘʪʘ  

ʆʧʪʠʤʘʣʥʘʪʘ ʰʠʨʠʥʘ ʥʘ ʨʘʙʦʪʥʘʪʘ ʧʦʚʨʰʠʥʘ ʥʘ ʝʪʘʞʘʪʘ, ʧʦʪʨʝʙʥʦ ʝ ʜʘ ʦʙʝʟʙʝʜʠ 

ʥʦʨʤʘʣʥʘ ʰʠʨʠʥʘ ʟʘ ʪʨʘʥʩʧʦʨʪʥʘʪʘ ʢʦʤʫʥʠʢʘʮʠʿʘ, ʤʝʩʪʦ ʟʘ ʩʤʝʩʪʫʚʘˁʝ ʥʘ ʦʩʥʦʚʥʘʪʘ ʠ 

ʧʦʤʦʰʥʘʪʘ ʤʝʭʘʥʠʟʘʮʠʿʘ, ʠ ʩʠʛʫʨʥʦʩʥʘ ʦʜʜʘʣʝʯʝʥʦʩʪ ʦʜ ʠʚʠʮʘʪʘ ʥʘ ʝʪʘʞʥʘʪʘ ʢʦʩʠʥʘ, 

ʦʜʥʦʩʥʦ ʦʜ ʤʠʥʠʨʘʥʠʦʪ ʤʘʪʝʨʠʿʘʣ (ʉʣʠʢʘ 5).  

 

 

 

 



ɹʘʨʘˁʝ ʟʘ ɹ-ʀʉʂɿ, ʀʥʩʪʘʣʘʮʠʠ ʟʘ ʠʩʢʦʧ, ʜʨʦʙʝˁʝ, ʤʝʣʝˁʝ, ʩʝʝˁʝ, ʟʘʛʨʝʚʘˁʝ ʥʘ 

ʤʠʥʝʨʘʣʥʠ ʩʫʨʦʚʠʥʠ , ɼʨʫʰʪʚʦ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʛʨʘʜʝʞʥʠʰʪʚʦ, ʪʨʛʦʚʠʿʘ  ʠ ʫʩʣʫʛʠ 

Ăɽʋʈʆɱɸʅʀ ʂʆʇñ ɼʆʆ ʄʘʢʝʜʦʥʩʢʠ ɹʨʦʜ, ʣʦʢʘʣʠʪʝʪʦʪ Ăʆʛʣʝʜʘʣʝʮñ ʄʘʢʝʜʦʥʩʢʠ  ɹʨʦʜ. 
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M 1:500 

 
 

ʉʣʠʢʘ 5- ʐʠʨʠʥʘ ʥʘ ʨʘʙʦʪʥʘʪʘ ʧʦʚʨʰʠʥʘ ʥʘ ʝʪʘʞʘʪʘ 

 

ʈʘʙʦʪʥʘ ʢʦʩʠʥʘ ʥʘ ʧʦʚʨʰʠʥʩʢʠʦʪ ʢʦʧ  

ʈʘʙʦʪʥʘʪʘ ʢʦʩʠʥʘ ʥʘ ʧʦʚʨʰʠʥʩʢʠʦʪ ʢʦʧ ʿʘ ʜʝʬʠʥʠʨʘʘʪ ʨʘʙʦʪʥʠʪʝ ʝʪʘʞʠ ʥʘ 

ʧʦʚʨʰʠʥʩʢʠʦʪ ʢʦʧ, ʩʤʝʩʪʝʥʠ ʧʦ ʜʝʬʠʥʠʨʘʥ ʨʝʜʦʩʣʝʜ.  

ɺʦ ʟʘʚʠʩʥʦʩʪ ʦʜ ʠʥʪʝʥʟʠʪʝʪʦʪ ʥʘ ʝʢʩʧʣʦʘʪʘʮʠʿʘʪʘ, ʨʘʙʦʪʥʘʪʘ ʢʦʩʠʥʘ ʿʘ ʤʝʥʫʚʘ ʩʚʦʿʘʪʘ 

ʧʦʣʦʞʙʘ ʚʦ ʚʨʝʤʝ ʠ ʧʨʦʩʪʦʨ. ʆʧʪʠʤʘʣʥʘʪʘ ʨʘʙʦʪʥʘ ʢʦʩʠʥʘ ʩʦʟʜʘʚʘ ʫʩʣʦʚʠ ʟʘ ʥʘʚʨʝʤʝʥʘ 

ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʜʦʣʥʠʪʝ ʝʪʘʞʠ ʥʘ ʢʦʧʦʪ, ʠ ʟʘ ʜʠʥʘʤʠʟʠʨʘˁʝ ʠʥʪʝʥʟʠʪʝʪʦʪ ʥʘ ʨʫʜʘʨʩʢʠʪʝ 

ʨʘʙʦʪʠ.  

ʈʘʙʦʪʥʘʪʘ ʢʦʩʠʥʘ ʧʨʝʪʩʪʘʚʫʚʘ ʘʛʦʣ ʜʦʙʠʝʥ ʧʦʤʝʺʫ ʨʘʤʥʠʥʘʪʘ (ʧʨʘʚʝʮʦʪ) ʧʦʚʣʝʯʝʥʘ ʥʠʟ 

ʜʦʣʥʠʪʝ ʠʚʠʮʠ ʥʘ ʨʘʙʦʪʥʠʪʝ ʝʪʘʞʠ ʦʜ ʧʦʚʨʰʠʥʩʢʠʦʪ ʢʦʧ ʠ ʭʦʨʠʟʦʥʪʘʣʥʘʪʘ ʨʘʤʥʠʥʘ.  



ɹʘʨʘˁʝ ʟʘ ɹ-ʀʉʂɿ, ʀʥʩʪʘʣʘʮʠʠ ʟʘ ʠʩʢʦʧ, ʜʨʦʙʝˁʝ, ʤʝʣʝˁʝ, ʩʝʝˁʝ, ʟʘʛʨʝʚʘˁʝ ʥʘ 

ʤʠʥʝʨʘʣʥʠ ʩʫʨʦʚʠʥʠ , ɼʨʫʰʪʚʦ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʛʨʘʜʝʞʥʠʰʪʚʦ, ʪʨʛʦʚʠʿʘ  ʠ ʫʩʣʫʛʠ 

Ăɽʋʈʆɱɸʅʀ ʂʆʇñ ɼʆʆ ʄʘʢʝʜʦʥʩʢʠ ɹʨʦʜ, ʣʦʢʘʣʠʪʝʪʦʪ Ăʆʛʣʝʜʘʣʝʮñ ʄʘʢʝʜʦʥʩʢʠ  ɹʨʦʜ. 
 

24 
 

ɺʦ ʬʫʥʢʮʠʿʘ ʥʘ ʧʣʘʥʠʨʘʥʘʪʘ ʜʠʥʘʤʠʢʘ ʥʘ ʝʢʩʧʣʦʘʪʘʮʠʿʘ ʥʘ ʧʦʚʨʰʠʥʩʢʠʦʪ ʢʦʧ 

Ăʆʛʣʝʜʘʣʝʮñ ʧʨʦʝʢʪʠʨʘʥʘ ʝ ʠʩʪʦʚʨʝʤʝʥʘ ʝʢʩʧʣʦʘʪʘʮʠʿʘ ʥʘ 2 ʨʘʙʦʪʥʠ ʝʪʘʞʠ ʠ ʚʨʟ ʦʩʥʦʚʘ ʥʘ 

ʦʚʘʘ ʩʦʩʪʦʿʙʘ ʧʨʝʩʤʝʪʘʥʘ ʝ ʨʘʙʦʪʥʘʪʘ ʢʦʩʠʥʘ ʥʘ ʢʦʧʦʪ. 

 
ʉʣʠʢʘ 6- ʈʘʙʦʪʥʘ ʢʦʩʠʥʘ ʥʘ ʧʦʚʨʰʠʥʩʢʠʦʪ ʢʦʧ 

 

ʊʦʚʘʨʝˁʝ ʥʘ ʤʠʥʝʨʘʣʥʘʪʘ ʩʫʨʦʚʠʥʘ  

ʊʦʚʘʨʝˁʝʪʦ ʥʘ ʚʘʨʦʚʥʠʢʦʪ ʦʜ ʝʪʘʞʠʪʝ ʥʘ ʧʦʚʨʰʠʥʩʢʠʦʪ ʢʦʧ ʚʦ ʢʘʤʠʦʥʠʪʝ ˃ʝ ʩʝ 

ʚʨʰʠ ʩʦ ʭʠʜʨʘʫʣʠʯʝʥ ʙʘʛʝʨ ʪʠʧ ĂCaterpillar 323Dñ, ʠʣʠ ʩʦ ʜʨʫʛ ʙʘʛʝʨ ʩʦ ʩʣʠʯʥʠ ʪʝʭʥʠʯʢʠ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

 
 

ʉʣʠʢʘ 7 - ʭʠʜʨʘʫʣʠʯʝʥ ʙʘʛʝʨ ʪʠʧ ĂCaterpillar 323Dñ 
 



ɹʘʨʘˁʝ ʟʘ ɹ-ʀʉʂɿ, ʀʥʩʪʘʣʘʮʠʠ ʟʘ ʠʩʢʦʧ, ʜʨʦʙʝˁʝ, ʤʝʣʝˁʝ, ʩʝʝˁʝ, ʟʘʛʨʝʚʘˁʝ ʥʘ 

ʤʠʥʝʨʘʣʥʠ ʩʫʨʦʚʠʥʠ , ɼʨʫʰʪʚʦ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʛʨʘʜʝʞʥʠʰʪʚʦ, ʪʨʛʦʚʠʿʘ  ʠ ʫʩʣʫʛʠ 

Ăɽʋʈʆɱɸʅʀ ʂʆʇñ ɼʆʆ ʄʘʢʝʜʦʥʩʢʠ ɹʨʦʜ, ʣʦʢʘʣʠʪʝʪʦʪ Ăʆʛʣʝʜʘʣʝʮñ ʄʘʢʝʜʦʥʩʢʠ  ɹʨʦʜ. 
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ʊʘʙʝʣʘ 13 - ʊʝʭʥʠʯʢʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ĂCAT 323Dñ 

ʄʦʪʦʨ  Caterpillar  

ʉʥʘʛʘ  110 kW  

ɿʘʬʘʪʥʠʥʘ ʥʘ ʢʦʨʧʘʪʘ  1 (m3)  

ʄʘʩʘ ʥʘ ʙʘʛʝʨʦʪ ʩʦ ʫʨʝʜʠʪʝ  24 (t)  

ʉʧʝʮʠʬʠʯʥʘ ʧʦʪʨʦʰʫʚʘʯʢʘ ʥʘ 

ʛʦʨʠʚʦ  

15 (l/kWh)  

 

ʊʨʘʥʩʧʦʨʪ  

ʊʦʚʘʨʝʥʠʦʪ ʚʘʨʦʚʥʠʢ ʦʜ ʝʪʘʞʘʪʘ ʥʘ ʧʦʚʨʰʠʥʩʢʠʦʪ ʢʦʧ ʜʦ ʜʨʦʙʠʣʠʯʥʘʪʘ ʧʦʩʪʨʦʿʢʘ 

˃ʝ ʩʝ ʪʨʘʥʩʧʦʨʪʠʨʘ ʩʦ ʢʘʤʠʦʥʠ ʪʠʧ ʄɸN ï TGA 41440, ʠʣʠ ʩʦ ʜʨʫʛʠ ʢʘʤʠʦʥʠ ʩʦ ʩʣʠʯʥʠ 

ʪʝʭʥʠʯʢʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ.. 

 
ʉʣʠʢʘ 8 - ʢʘʤʠʦʥʠ ʪʠʧ ʄɸN ï TGA 41440 

 

ʊʘʙʝʣʘ 14 - ʊʝʭʥʠʯʢʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ "MAN ï TGA 41440" 

ʄʦʪʦʨ  MAN ï ʜʠʟʝʣ  

ʊʠʧ  ʜʠʟʝʣ - 6 ʮʠʣʠʥʜʨʠ, ʚʦʜʝʥʦ 

ʣʘʜʝˁʝ  

ʉʥʘʛʘ  336 ( kW )  

ɿʘʬʘʪʥʠʥʘ ʥʘ ʩʘʥʜʘʢʦʪ  18 ( m3)  

ʅʦʩʠʚʦʩʪ ʥʘ ʰʘʩʠʿʘʪʘ  24.000 ( kg )  



ɹʘʨʘˁʝ ʟʘ ɹ-ʀʉʂɿ, ʀʥʩʪʘʣʘʮʠʠ ʟʘ ʠʩʢʦʧ, ʜʨʦʙʝˁʝ, ʤʝʣʝˁʝ, ʩʝʝˁʝ, ʟʘʛʨʝʚʘˁʝ ʥʘ 

ʤʠʥʝʨʘʣʥʠ ʩʫʨʦʚʠʥʠ , ɼʨʫʰʪʚʦ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʛʨʘʜʝʞʥʠʰʪʚʦ, ʪʨʛʦʚʠʿʘ  ʠ ʫʩʣʫʛʠ 

Ăɽʋʈʆɱɸʅʀ ʂʆʇñ ɼʆʆ ʄʘʢʝʜʦʥʩʢʠ ɹʨʦʜ, ʣʦʢʘʣʠʪʝʪʦʪ Ăʆʛʣʝʜʘʣʝʮñ ʄʘʢʝʜʦʥʩʢʠ  ɹʨʦʜ. 
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ʉʧʝʮʠʬʠʯʥʘ ʧʦʪʨʦʰʫʚʘʯʢʘ ʥʘ ʛʦʨʠʚʦ  25 ( l/100km )  

ʈʘʜʠʫʩ ʥʘ ʚʨʪʝˁʝ  10,5 ( m )  

ʄʘʢʩʠʤʘʣʥʘ ʙʨʟʠʥʘ  105 ( km/h )  

ɺʨʝʤʝʪʨʘʝˁʝʪʦ ʥʘ ʪʨʘʥʩʧʦʨʪʥʠʦʪ ʮʠʢʣʫʩ ʦʜ ʝʪʘʞʠʪʝ ʥʘ ʧʦʚʨʰʠʥʩʢʠʦʪ ʢʦʧ ʜʦ 

ʜʨʦʙʠʣʠʯʥʘʪʘ ʧʦʩʪʨʦʿʢʘ ʝ ʜʘʜʝʥʦ ʚʦ ʊʘʙʝʣʘ 15  

ʊʘʙʝʣʘ 15. ɺʨʝʤʝʪʨʘʝˁʝ ʥʘ ʪʨʘʥʩʧʦʨʪʥʠʦʪ ʮʠʢʣʫʩ Ăʊñ 

ɽʪʘʞʘ  ɼʦʣʞʠʥʘ ʥʘ ʪʨʘʥʩʧʦʨʪʝʥ ʧʘʪ (mô)   ɺʢʫʧʥʦ  

 ʇʦ ʝʪʘʞʘ ɼʦ ʜʨʦʙʠʣʠʯʥʘ 

ʧʦʩʪʨʦʿʢʘ 

S  

(m)  

tm 

(min)  

tt 

(min)  

tp  

(min)  

ti 

(min)  

tpr  

(min)  
T  
(min)  

ɽ-640  145  340  485,00  2  5,5  1,26  1,5  1,03  11,29  

ɽ-630  165  335  500,00  2  5,5  1,30  1,5  1,07  11,37  

ɽ-650  140  370  510,00  2  5,5  1,31  1,5  1,08  11,39  

ɽ-640  175  380  555,00  2  5,5  1,44  1,5  1,18  11,62  

ɽ-630  215  170  385,00  2  5,5  1,06  1,5  0,86  10,92  

 

ɺʨʟ ʦʩʥʦʚʘ ʥʘ ʠʟʚʨʰʝʥʘʪʘ ʧʨʝʩʤʝʪʢʘ ʧʨʦʠʟʣʝʛʫʚʘ ʟʘʢʣʫʯʦʢ ʜʝʢʘ ʟʘ ʨʝʘʣʠʟʠʨʘˁʝ ʥʘ 

ʧʣʘʥʠʨʘʥʠʦʪ ʛʦʜʠʰʝʥ ʪʨʘʥʩʧʦʨʪʝʥ ʢʘʧʘʮʠʪʝʪ ʥʘ ʧʦʚʨʰʠʥʩʢʠʦʪ ʢʦʧ ʦʜ 50.000 (t) ʚʘʨʦʚʥʠʢ, 

ʧʦʪʨʝʙʝʥ ʝ 1 (ʝʜʝʥ) ʢʘʤʠʦʥ ʪʠʧ ĂMAN ï TGA 41440ñ. 

ʉʧʝʮʠʬʠʢʘʮʠʿʘ ʥʘ ʦʧʨʝʤʘ  

ɿʘ ʨʝʘʣʠʟʠʨʘˁʝ ʥʘ ʧʣʘʥʠʨʘʥʠʦʪ ʛʦʜʠʰʝʥ ʢʘʧʘʮʠʪʝʪ ʥʘ ʧʦʚʨʰʠʥʩʢʠʦʪ ʢʦʧ 

Ăʆʛʣʝʜʘʣʝʮñ ʦʜ 50.000 (t) ʚʘʨʦʚʥʠʢ, ʧʦʪʨʝʙʥʘ ʝ ʩʣʝʜʥʘʚʘ ʦʧʨʝʤʘ (ʊʘʙʝʣʘ 16).  

ʊʘʙʝʣʘ ʙʨ. 16 ʉʧʝʮʠʬʠʢʘʮʠʿʘ ʥʘ ʧʦʪʨʝʙʥʘ ʦʧʨʝʤʘ 

ʈʝʜ. 

ʙʨ  

ɺʠʜ ʥʘ ʦʧʨʝʤʘ  ʊʠʧ  ʇʦʪʨʝʙʝʥ ʙʨʦʿ  

1  ʍʠʜʨʘʫʣʠʯʝʥ ʙʘʛʝʨ  CAT 323D  1  

2  ʍʠʜʨʘʫʣʠʯʝʥ ʯʝʢʘʥ  CAT H115E S  1  

3  ʍʠʜʨʘʫʣʠʯʥʘ ʜʫʧʯʘʣʢʘ  Atlas Copco 

PowerROC T45  

1  

4  ʂʘʤʠʦʥ (ʢʠʧʝʨ)  Man Tga 41440  1  

 

ʆʜ ʠʟʚʨʰʝʥʘʪʘ ʧʨʝʩʤʝʪʢʘ ʥʘ ʢʘʧʘʮʠʪʝʪʦʪ ʥʘ ʦʧʨʝʤʘʪʘ ʢʦʿʘ ʝ ʩʧʝʮʠʬʠʮʠʨʘʥʘ ʟʘ 

ʪʝʭʥʦʣʦʰʢʠʦʪ ʩʠʩʪʝʤ ʥʘ ʧʦʚʨʰʠʥʩʢʘʪʘ ʝʢʩʧʣʦʘʪʘʮʠʿʘ ʥʘ ʧʦʚʨʰʠʥʩʢʠ ʢʦʧ Ăʆʛʣʝʜʘʣʝʮñ, ʩʝ 



ɹʘʨʘˁʝ ʟʘ ɹ-ʀʉʂɿ, ʀʥʩʪʘʣʘʮʠʠ ʟʘ ʠʩʢʦʧ, ʜʨʦʙʝˁʝ, ʤʝʣʝˁʝ, ʩʝʝˁʝ, ʟʘʛʨʝʚʘˁʝ ʥʘ 

ʤʠʥʝʨʘʣʥʠ ʩʫʨʦʚʠʥʠ , ɼʨʫʰʪʚʦ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʛʨʘʜʝʞʥʠʰʪʚʦ, ʪʨʛʦʚʠʿʘ  ʠ ʫʩʣʫʛʠ 

Ăɽʋʈʆɱɸʅʀ ʂʆʇñ ɼʆʆ ʄʘʢʝʜʦʥʩʢʠ ɹʨʦʜ, ʣʦʢʘʣʠʪʝʪʦʪ Ăʆʛʣʝʜʘʣʝʮñ ʄʘʢʝʜʦʥʩʢʠ  ɹʨʦʜ. 
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ʜʦʘʺʘ ʜʦ ʟʘʢʣʫʯʦʢ ʜʝʢʘ ʢʘʿ ʠʩʪʘʪʘ ʧʦʩʪʦʠ ʢʘʧʘʮʠʪʘʪʠʚʥʘ ʨʝʟʝʨʚʘ, ʢʦʿʘ ʩʦʟʜʘʚʘ ʧʨʝʜʫʩʣʦʚʠ 

ʟʘ ʟʛʦʣʝʤʫʚʘˁʝ ʥʘ ʛʦʜʠʰʥʠʦʪ ʢʘʧʘʮʠʪʝʪ ʥʘ ʧʦʚʨʰʠʥʩʢʠʦʪ ʢʦʧ. 

 

ʄʦʨʬʦʣʦʰʢʦ ï ʭʠʜʨʦʛʝʦʣʦʰʢʠ ʠ ʢʣʠʤʘʪʩʢʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʧʦʜʨʘʯʿʝʪʦ  

ʂʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʧʨʦʩʪʦʨʦʪ  

ʄʦʨʬʦʣʦʰʢʠʪʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʥʘʦʺʘʣʠʰʪʝʪʦ Ăʆʛʣʝʜʘʣʝʮñ ʩʝ ʪʠʧʠʯʥʠ ʟʘ 

ʚʘʨʦʚʥʠʯʢʦ-ʜʦʣʦʤʠʪʩʢʠʪʝ ʧʨʦʩʪʦʨʠ. ʊʦʘ ʩʝ ʧʦʿʘʚʫʚʘ ʚʦ ʬʦʨʤʘ ʥʘ ʤʘʩʠʚʥʠ ʜʦʣʦʤʠʪʠ ʢʦʠ 

ʥʘ ʧʦʚʨʰʠʥʘʪʘ ʩʝ ʟʘʬʘʪʝʥʠ ʩʦ ʢʘʨʩʪʠʬʠʢʘʮʠʿʘ. ɺʦ ʧʨʠʧʦʚʨʰʠʥʩʢʠʪʝ ʟʦʥʠ ʜʦʣʦʤʠʪʠʪʝ ʩʝ 

ʿʘʢʦ ʠʩʧʫʢʘʥʠ. ʇʫʢʥʘʪʠʥʠʪʝ ʩʝ ʦʜ ʪʝʢʪʦʥʩʢʦ ʧʦʪʝʢʣʦ ʠ ʠʩʪʠʪʝ ʩʝ ʦʯʝʢʫʚʘʘʪ ʜʘ ʙʠʜʘʪ 

ʧʨʠʩʫʪʥʠ ʠ ʚʦ ʜʣʘʙʦʯʠʥʘ. ʊʝʨʝʥʦʪ ʢʦʿ ʝ ʧʨʝʜʤʝʪ ʥʘ ʢʦʥʮʝʩʠʿʘʪʘ ʝ ʨʘʩʧʨʦʩʪʨʘʥʝʪ ʥʘ 

ʢʨʘʿʥʠʦʪ ʿʫʛʦʟʘʧʘʜʝʥ ʧʝʨʠʬʝʨʝʥ ʜʝʣ ʥʘ ɼʘʫʪʠʮʘ, ʚʦ ʙʣʠʟʠʥʘ ʥʘ ʨʝʯʥʦʪʦ ʢʦʨʠʪʦ ʥʘ ʨʝʢʘʪʘ 

ʊʨʝʩʢʘ. ʆʚʦʿ ʪʝʨʝʥ ʩʝ ʦʜʣʠʢʫʚʘ ʩʦ ʩʪʨʤʥʠ ʚʝʨʪʠʢʘʣʥʠ ʩʧʫʰʪʘˁʘ ʨʝʣʘʪʠʚʥʦ ʩʪʘʙʠʣʝʥ ʪʝʨʝʥ 

ʩʦ ʨʝʪʢʘ ʧʦʿʘʚʘ ʥʘ ʦʜʨʦʥʠ ʠʣʠ ʧʘʢ ʩʠʧʘʨʠ. ɿʘ ʚʨʝʤʝ ʥʘ ʛʝʦʣʦʰʢʘʪʘ ʠʩʪʦʨʠʿʘ ʥʘ ʦʚʦʿ ʜʝʣ ʦʜ 

ʪʝʨʝʥʦʪ, ʧʘ ʠ ʥʘ ʧʦʰʠʨʦʢʠʦʪ ʨʝʛʠʦʥ, ʩʝ ʦʜʚʠʚʘʣʝ ʧʦʚʝ˃ʝ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠ ʛʝʦʣʦʰʢʦ-

ʪʝʢʪʦʥʩʢʠ ʧʨʦʮʝʩʠ ʢʦʠ ʧʨʠʜʦʥʝʣʝ ʟʘ ʦʬʦʨʤʫʚʘˁʝ ʥʘ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠ ʢʘʨʩʪʥʠ ʩʪʨʫʢʪʫʨʠ. 

ʉʦʛʣʘʩʥʦ ʜʦʤʠʥʘʥʪʥʠʪʝ ʛʝʦʤʦʨʬʦʣʦʰʢʠ ʧʨʦʮʝʩʠ ʢʦʠ ʠʤʘʣʝ ʚʣʠʿʘʥʠʝ ʥʘ ʤʦʨʬʦʣʦʰʢʦʪʦ 

ʦʙʣʠʢʫʚʘˁʝ ʥʘ ʧʨʝʜʤʝʪʥʠʦʪ ʪʝʨʝʥ ʠ ʧʦʰʠʨʦʢʦ ʩʝ ʠʟʜʚʦʿʫʚʘʘʪ ʜʚʘ ʪʠʧʘ ʥʘ ʨʝʣʿʝʬ:  

- ʇʘʜʠʥʩʢʦ-ʢʘʨʩʪʠʬʠʮʠʨʘʥ ʨʝʣʿʝʬ. ʅʘ ʧʨʝʜʤʝʪʥʠʦʪ ʣʦʢʘʣʠʪʝʪ ʢʘʢʦ ʨʝʟʫʣʪʘʪ ʥʘ 

ʠʥʞʝʥʝʨʩʢʦ-ʛʝʦʣʦʰʢʠʪʝ ʧʨʦʮʝʩʠ ʠ ʧʦʿʘʚʠ ʣʦʢʘʣʥʦ ʜʦʘʺʘ ʜʦ ʩʦʟʜʘʚʘˁʝ ʥʘ ʩʠʧʘʨʠ, ʢʦʠ ʩʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʪʠ ʚʦ ʥʘʿʥʠʩʢʠʪʝ ʧʝʨʠʬʝʨʥʠ ʜʝʣʦʚʠ ʥʘ ʩʪʨʤʥʠʥʠʪʝ. ʉʠʧʘʨʠʪʝ ʨʝʯʠʩʠ ʠ ʜʘ 

ʥʝʤʘʘʪ ʥʠʢʘʢʚʦ ʟʥʘʯʝˁʝ ʧʦʨʘʜʠ ʨʝʪʢʘʪʘ ʧʨʠʩʫʪʥʦʩʪ ʠ ʜʦʩʪʘ ʤʘʣʠʪʝ ʜʠʤʝʥʟʠʠ ʠ 

ʥʝʟʥʘʯʠʪʝʣʥʘ ʜʝʙʝʣʠʥʘ. ʂʘʢʦ ʨʝʟʫʣʪʘʪʘ ʥʘ ʠʥʪʝʥʟʠʚʥʘʪʘ ʪʝʢʪʦʥʠʢʘ ʚʦ ʦʚʦʿ ʜʝʣ ʦʜ ʪʝʨʝʥʦʪ, 

ʚʜʦʣʞ ʧʫʢʥʘʪʠʥʩʢʠʪʝ ʩʠʩʪʝʤʠ ʧʨʠʣʠʯʥʦ ʝ ʨʘʟʚʠʝʥʘ ʧʦʿʘʚʘʪʘ ʥʘ ʢʘʨʩʪʠʬʠʢʘʮʠʿʘ ʢʦʿʘ ʥʘ 

ʦʜʨʝʜʝʥʠ ʜʝʣʦʚʠ ʝ ʩʦ ʧʦʠʟʨʘʟʝʥ ʢʘʨʘʢʪʝʨ. ɺʦ ʪʠʝ ʪʝʢʪʦʥʠʟʠʨʘʥʠ ʟʦʥʠ ʤʠʥʝʨʘʣʥʘʪʘ 

ʩʫʨʦʚʠʥʘ ʠʤʘ ʙʨʝʯʦʠʜʝʥ ʠʟʛʣʝʜ (ʪʝʢʪʦʥʩʢʠ ʙʨʝʯʠ).  

- ɸʥʪʨʦʧʦʛʝʥ ʨʝʣʿʝʬ. ʅʘ ʦʚʦʿ ʜʝʣ ʦʜ ʪʝʨʝʥʦʪ ʥʝ ʩʝ ʨʝʛʝʩʪʨʠʨʘʥʠ ʥʝʢʦʠ ʧʦʟʥʘʯʘʿʥʠ 

ʤʘʥʠʬʝʩʪʘʮʠʠ ʠ ʧʨʦʤʝʥʠ ʥʘ ʨʝʣʿʝʬʦʪ ʢʘʢʦ ʨʝʟʫʣʪʘʪ ʥʘ ʯʦʚʝʢʦʚʘʪʘ ʘʢʪʠʚʥʦʩʪ. ɻʣʘʚʥʦ 

ʚʘʢʚʠ ʧʦʿʘʚʠ ʩʝ ʟʘʙʝʣʝʞʠʪʝʣʥʠ ʩʘʤʦ ʚʦ ʨʘʤʥʠʯʘʨʩʢʠʦʪ ʥʘʿʥʠʟʦʢ ʜʝʣ ʢʘʜʝ ʠʤʘ ʠʟʚʝʜʝʥʠ 

ʧʨʠʩʪʘʧʥʠ ʧʘʪʠʰʪʘ ʠ ʯʦʚʝʢʦʚʘ ʘʢʪʠʚʥʦʩʪ, ʥʦ ʨʘʤʥʠʯʘʨʩʢʠʦʪ ʜʝʣ ʥʘ ʪʝʨʝʥʦʪ ʢʦʿ ʝ ʧʦʢʨʘʿ 

ʢʦʨʠʪʦʪʦ ʥʘ ʨʝʢʘʪʘ ʊʨʝʩʢʘ ʝ ʥʘʜʚʦʨ ʦʜ ʢʦʥʮʝʩʠʩʢʠʦʪ ʧʨʦʩʪʦʨ.  



ɹʘʨʘˁʝ ʟʘ ɹ-ʀʉʂɿ, ʀʥʩʪʘʣʘʮʠʠ ʟʘ ʠʩʢʦʧ, ʜʨʦʙʝˁʝ, ʤʝʣʝˁʝ, ʩʝʝˁʝ, ʟʘʛʨʝʚʘˁʝ ʥʘ 

ʤʠʥʝʨʘʣʥʠ ʩʫʨʦʚʠʥʠ , ɼʨʫʰʪʚʦ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʛʨʘʜʝʞʥʠʰʪʚʦ, ʪʨʛʦʚʠʿʘ  ʠ ʫʩʣʫʛʠ 

Ăɽʋʈʆɱɸʅʀ ʂʆʇñ ɼʆʆ ʄʘʢʝʜʦʥʩʢʠ ɹʨʦʜ, ʣʦʢʘʣʠʪʝʪʦʪ Ăʆʛʣʝʜʘʣʝʮñ ʄʘʢʝʜʦʥʩʢʠ  ɹʨʦʜ. 
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ʍʠʜʨʦʛʨʘʬʩʢʘʪʘ ʤʨʝʞʘ ʝ ʫʩʣʦʚʝʥʘ ʦʜ ʤʦʨʬʦʣʦʛʠʿʘʪʘ ʥʘ ʪʝʨʝʥʦʪ, ʣʠʪʦʣʦʰʢʠʦʪ ʩʦʩʪʘʚ ʠ 

ʩʪʨʫʢʪʫʨʥʦ ʪʝʢʪʦʥʩʢʠʪʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʇʨʝʜʠʩʧʦʥʠʨʘʥʦ ʦʜ ʦʚʠʝ ʜʚʘ ʬʘʢʪʦʨʘ, 

ʭʠʜʨʦʛʨʘʬʩʢʘʪʘ ʤʨʝʞʘ ʝ ʨʘʟʣʠʯʥʦ ʨʘʟʚʠʝʥʘ ʚʦ ʨʘʟʣʠʯʥʠ ʜʝʣʦʚʠ ʦʜ ʪʝʨʝʥʦʪ. ʆʜ ʟʘʧʘʜʥʘʪʘ 

ʩʪʨʘʥʘ ʚʦ ʥʝʧʦʩʨʝʜʥʘ ʙʣʠʟʠʥʘ ʥʘ ʠʩʪʨʘʞʥʠʦʪ ʧʨʦʩʪʦʨ ʝ ʨʝʯʥʦʪʦ ʢʦʨʠʪʦ ʥʘ ʥʘʿʛʦʣʝʤʘʪʘ 

ʚʦʜʥʘ ʘʨʪʝʨʠʿʘ - ʨʝʢʘʪʘ ʊʨʝʩʢʘ, ʢʦʿʘ ʛʠ ʩʦʙʠʨʘ ʩʠʪʝ ʠʩʪʝʯʥʠ ʚʦʜʠ ʥʘ ʧʦʚʝ˃ʝ ʚʦʜʦʪʝʮʠ 

ʬʦʨʤʠʨʘʥʠ ʥʘ ʦʚʦʿ ʧʨʦʩʪʦʨ ʢʦʠ ʧʨʘʚʘʪ ʤʨʝʞʘʩʪ ʪʠʧ ʥʘ ʭʠʜʨʦʛʨʘʬʩʢʘ ʤʨʝʞʘ. ɺʦ ʟʘʚʠʩʥʦʩʪ 

ʦʜ ʪʦʘ ʚʦ ʢʘʢʚʠ ʭʠʜʨʦʛʝʦʣʦʰʢʠ ʨʝʛʠʦʥʠ ʩʝ ʿʘʚʫʚʘ, ʭʠʜʨʦʛʨʘʬʩʢʘʪʘ ʤʨʝʞʘ ʠʤʘ ʩʚʦʠ 

ʩʧʝʮʠʬʠʯʥʦʩʪʠ. ʊʨʝʙʘ ʜʘ ʥʘʧʦʤʝʥʝʤʝ ʜʝʢʘ ʭʠʜʨʦʛʨʘʬʩʢʘʪʘ ʤʨʝʞʘ ʥʘ ʩʘʤʠʦʪ ʢʦʥʮʝʩʠʩʢʠ 

ʧʨʦʩʪʦʨ ʝ ʜʦʩʪʘ ʩʣʘʙʦ ʨʘʟʚʠʝʥʘ, ʦʩʚʝʥ ʥʝʢʦʣʢʫ ʤʘʣʠ ʜʦʣʠʥʠ ʢʦʠ ʧʨʝʪʩʪʘʚʫʚʘʪ ʧʦʚʨʝʤʝʥʠ 

ʪʝʢʦʚʠ ʩʘʤʦ ʧʨʠ ʧʦʨʦʿʥʠʪʝ ʜʦʞʜʦʚʠ. ʆʚʘ ʝ ʫʩʣʦʚʝʥʦ ʦʜ ʪʦʘ ʰʪʦ ʮʝʣʠʦʪ ʢʦʥʮʝʩʠʩʢʠ 

ʧʨʦʩʪʦʨ ʝ ʠʟʛʨʘʜʝʥ ʦʜ ʢʘʨʙʦʥʘʪʥʠ ʢʘʨʧʠ ʥʘ ʤʝʩʪʘ ʢʘʨʩʪʠʬʠʮʠʨʘʥʠ, ʠʩʧʫʢʘʥʠ ʠ 

ʪʝʢʪʦʥʠʟʠʨʘʥʠ ʰʪʦ ʜʦʧʨʠʥʝʩʫʚʘ ʜʘ ʜʦʙʘʨ ʜʝʣ ʦʜ ʘʪʤʦʩʬʝʨʩʢʠʪʝ ʪʘʣʦʟʠ ʩʝ ʠʥʬʠʣʪʨʠʨʘʘʪ 

ʚʦ ʧʦʜʟʝʤʿʝʪʦ. ʇʦʩʤʘʪʨʘʿ˃ʠ ʛʦ ʩʘʤʠʦʪ ʣʦʢʘʣʠʪʝʪ ʥʘ ʧʨʝʜʤʝʪʥʘʪʘ ʣʦʢʘʮʠʿʘ ʦʜ 

ʭʠʜʨʦʛʝʦʣʦʰʢʠ ʘʩʧʝʢʪ ʤʦʞʝ ʜʘ ʩʝ ʢʘʞʝ ʜʝʢʘ ʣʦʢʘʣʠʪʝʪʦʪ ñʆʛʣʝʜʘʣʝʮò ʝ ʩʠʨʦʤʘʰʝʥ ʩʦ 

ʚʦʜʘ ʠ ʚʦ ʥʝʛʦʚʘ ʟʦʥʘ ʧʦʤʠʥʫʚʘ ʩʘʤʦ ʝʜʥʘ ʩʫʚʦʜʦʣʠʮʘ, ʧʨʝʢʫ ʢʦja ʤʦʞʝ ʜʘ ʩʝ ʦʯʝʢʫʚʘ 

ʧʦʚʨʝʤʝʥ ʥʘʜʦʿʜʝʥ ʪʝʢ ʟʘ ʚʨʝʤʝ ʥʘ ʧʦʨʦʿʥʠ ʚʨʥʝʞʠ.  

ʆʨʦʛʨʘʬʠʿʘʪʘ ʥʘ ʪʝʨʝʥʦʪ ʫʩʣʦʚʫʚʘ ʠ ʧʦʿʘʚʘ ʥʘ ʤʘʛʣʠ, ʥʠʚʥʘʪʘ ʟʘʯʝʩʪʝʥʦʩʪ ʝ ʚʦ ʪʨʠʪʝ 

ʟʠʤʩʢʠ ʤʝʩʝʮʠ, ʘ ʩʦ ʧʦʤʘʣʘ ʟʘʯʝʩʪʝʥʦʩʪ ʚʦ ʩʝʧʪʝʤʚʨʠ , ʦʢʪʦʤʚʨʠ ʠ ʤʘʨʪ. ʇʨʦʩʝʯʥʦ 

ʛʦʜʠʰʥʦ ʩʝ ʿʘʚʫʚʘʘʪ ʦʢʦʣʫ 33 ʤʘʛʣʠʚʠ ʜʝʥʦʚʠ, ʚʦ ʧʦʝʜʠʥʠ ʛʦʜʠʥʠ ʦʚʘʘ ʙʨʦʿʢʘ ʩʝ ʤʝʥʫʚʘ.  

ʄʝʨʝˁʝʪʦ ʥʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʥʘ ʚʦʟʜʫʭʦʪ ʩʝ ʚʨʰʠ ʚʦ ʄʘʢʝʜʦʥʩʢʠ ɹʨʦʜ ʢʘʢʦ ʥʘʿʙʣʠʩʢʘ 

ʤʝʨʥʘ ʩʪʘʥʠʮʘ. ʉʨʝʜʥʠʪʝ ʛʦʜʠʰʥʠ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ ʚʦʟʜʫʭʦʪ ʠʟʥʝʩʫʚʘʪ 10,3ÁC.  

ʄʘʢʩʠʤʘʣʥʠʪʝ ʩʨʝʜʥʦʤʝʩʝʯʥʠ ʪʝʤʧʝʨʘʪʫʨʠ ʩʝ ʟʘʙʝʣʝʞʘʥʠ ʚʦ 1961 ʠ 1966 ʛʦʜʠʥʘ ʠ 

ʠʟʥʝʩʫʚʘʣʝ 11,5ÁC, ʜʦʜʝʢʘ ʤʠʥʠʤʘʣʥʠʪʝ ʚʦ 1989 ʛʦʜʠʥʘ ʠ ʠʟʥʝʩʫʚʘʣʝ 9,3ÁC. ʆʚʘʘ ʜʦʣʠʥʘ 

ʚʦ ʟʠʤʩʢʠʪʝ ʤʝʩʝʮʠ ʩʝ ʦʜʣʠʢʫʚʘ ʩʦ ʯʝʩʪʦ ʪʘʣʦʞʝˁʝ ʥʘ ʩʪʫʜʝʥ ʚʦʟʜʫʭ, ʩʦ ʥʘʿʥʠʩʢʠ 

ʪʝʤʧʝʨʘʪʫʨʠ ʚʦ ɱʘʥʫʘʨʠ ʩʦ ʩʨʝʜʥʦʤʝʩʝʯʥʠ 0,2ÁC, ʠʣʠ ʤʘʢʩʠʤʘʣʥʠ 4,4 (1961 ʠ 1966 ʛʦʜ.), ʠ 

ʤʠʥʠʤʘʣʥʠ ʩʨʝʜʥʦʤʝʩʝʯʥʠ ʪʝʤʧʨʝʪʘʪʫʨʠ ʦʜ -3,3ÁC (1989 ʛʦʜ.).ʅʘʿʪʦʧʣʠ ʤʝʩʝʮʠ ʚʦ 

ʛʦʜʠʥʘʪʘ ʩʝ ɱʫʣʠ ʠ ɸʚʛʫʩʪ ʩʦ ʦʢʦʣʫ 19,5ÁC, ʤʘʢʩʠʤʘʣʥʠ 22,7ÁC (1961 ʠ 1966 ʛʦʜ.) ʠ 

ʤʠʥʠʤʘʣʥʠ 16,8ÁC (1989 ʛʦʜ.).ɺʨʥʝʞʠʪʝ, ʥʠʚʥʘʪʘ ʢʦʣʠʯʠʥʘ, ʨʘʩʧʦʨʝʜ ʚʦ ʧʨʦʩʪʦʨʦʪ ʠ ʚʦ 

ʚʨʝʤʝʪʦ ʩʝ ʟʥʘʯʘʝʥ ʝʣʝʤʝʥʪ ʢʦʿ ʥʝʩʦʤʥʝʥʦ ʠʤʘ ʛʦʣʝʤʦ ʚʣʠʿʘʥʠʝ ʥʘ ʨʝʞʠʤʦʪ ʥʘ ʧʦʜʟʝʤʥʠʪʝ 

ʠ ʧʦʚʨʰʠʥʩʢʠʪʝ ʚʦʜʠ. ʇʦʨʘʜʠ ʙʣʠʟʠʥʘʪʘ ʥʘ ʄʘʢʝʜʦʥʩʢʠ ɹʨʦʜ ʜʦ ʠʩʪʨʘʞʥʠʦʪ ʧʨʦʩʪʦʨ 



ɹʘʨʘˁʝ ʟʘ ɹ-ʀʉʂɿ, ʀʥʩʪʘʣʘʮʠʠ ʟʘ ʠʩʢʦʧ, ʜʨʦʙʝˁʝ, ʤʝʣʝˁʝ, ʩʝʝˁʝ, ʟʘʛʨʝʚʘˁʝ ʥʘ 

ʤʠʥʝʨʘʣʥʠ ʩʫʨʦʚʠʥʠ , ɼʨʫʰʪʚʦ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʛʨʘʜʝʞʥʠʰʪʚʦ, ʪʨʛʦʚʠʿʘ  ʠ ʫʩʣʫʛʠ 

Ăɽʋʈʆɱɸʅʀ ʂʆʇñ ɼʆʆ ʄʘʢʝʜʦʥʩʢʠ ɹʨʦʜ, ʣʦʢʘʣʠʪʝʪʦʪ Ăʆʛʣʝʜʘʣʝʮñ ʄʘʢʝʜʦʥʩʢʠ  ɹʨʦʜ. 
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ʧʦʜʘʪʦʮʠʪʝ ʩʝ ʟʝʤʝʥʠ ʦʜ ʦʚʘʘ ʜʦʞʜʦʤʝʨʥʘ ʩʪʘʥʠʮʘ. ʇʨʦʩʝʯʥʦ ʛʦʜʠʰʥʦ ʚʦ ʦʚʘʘ ʣʦʢʘʣʥʦʩʪ 

ʧʘʺʘʘʪ 674 mm ʚʨʥʝʞʠ. ɺʨʥʝʞʠʪʝ ʥʘ ʦʚʦʿ ʧʨʦʩʪʦʨ ʩʝ ʜʦʩʪʘ ʥʝʨʘʤʥʦʤʝʨʥʠ, ʚʦ ʪʝʢʦʪ ʥʘ 

ʛʦʜʠʥʘʪʘ. ʅʘʿʚʨʥʝʞʣʠʚ ʝ ʤʝʩʝʮʦʪ ʅʦʝʤʚʨʠ ʩʦ 87,4 mm, ʘ ʩʦ ʥʘʿʤʘʣʢʫ ʚʨʥʝʞʠ ɸʚʛʫʩʪ ʩʦ 

33,6 mm ʠ ɱʫʣʠ ʩʦ 35,9 mm. 



ɹʘʨʘˁʝ ʟʘ ɹ-ʀʉʂɿ, ʀʥʩʪʘʣʘʮʠʠ ʟʘ ʠʩʢʦʧ, ʜʨʦʙʝˁʝ, ʤʝʣʝˁʝ, ʩʝʝˁʝ, ʟʘʛʨʝʚʘˁʝ ʥʘ 

ʤʠʥʝʨʘʣʥʠ ʩʫʨʦʚʠʥʠ , ɼʨʫʰʪʚʦ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʛʨʘʜʝʞʥʠʰʪʚʦ, ʪʨʛʦʚʠʿʘ  ʠ ʫʩʣʫʛʠ 

Ăɽʋʈʆɱɸʅʀ ʂʆʇñ ɼʆʆ ʄʘʢʝʜʦʥʩʢʠ ɹʨʦʜ, ʣʦʢʘʣʠʪʝʪʦʪ Ăʆʛʣʝʜʘʣʝʮñ ʄʘʢʝʜʦʥʩʢʠ  ɹʨʦʜ. 
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ɹʘʨʘˁʝ ʟʘ ɹ-ʀʉʂɿ, ʀʥʩʪʘʣʘʮʠʠ ʟʘ ʠʩʢʦʧ, ʜʨʦʙʝˁʝ, ʤʝʣʝˁʝ, ʩʝʝˁʝ, ʟʘʛʨʝʚʘˁʝ ʥʘ 

ʤʠʥʝʨʘʣʥʠ ʩʫʨʦʚʠʥʠ , ɼʨʫʰʪʚʦ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʛʨʘʜʝʞʥʠʰʪʚʦ, ʪʨʛʦʚʠʿʘ  ʠ ʫʩʣʫʛʠ 

Ăɽʋʈʆɱɸʅʀ ʂʆʇñ ɼʆʆ ʄʘʢʝʜʦʥʩʢʠ ɹʨʦʜ, ʣʦʢʘʣʠʪʝʪʦʪ Ăʆʛʣʝʜʘʣʝʮñ ʄʘʢʝʜʦʥʩʢʠ  ɹʨʦʜ. 
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ɻʝʦʣʦʰʢʘ ʛʨʘʜʙʘ ʥʘ ʧʦʰʠʨʦʢʘʪʘ ʦʢʦʣʠʥʘ ʥʘ ʣʝʞʠʰʪʝʪʦ  

ʊʝʨʝʥʦʪ ʥʘ ʣʦʢʘʣʠʪʝʪʦʪ ʠ ʧʦʰʠʨʦʢʠʦʪ ʨʝʛʠʦʥ ʝ ʠʟʛʨʘʜʝʥ ʦʜ ʧʨʝʢʘʤʙʨʠʩʢʠ ʢʘʨʧʠ, 

ʧʘʣʝʦʟʦʠʩʢʠ ʢʘʨʧʠ ʠ ʢʦʤʧʣʝʢʩ ʥʘ ʪʝʨʮʠʝʨʥʠ ʠ ʢʚʘʨʪʝʨʥʠ ʩʝʜʠʤʝʥʪʠ.  

ʇʨʝʜʤʝʪʥʘʪʘ ʣʦʢʘʮʠʿʘ ʝ ʜʝʣ ʦʜ ʧʨʝʢʘʤʙʨʠʩʢʠʪʝ ʤʝʪʘʤʦʨʬʥʠ ʢʘʨʧʠ ʠ ʠʩʪʘʪʘ ʧʨʝʪʩʪʘʚʫʚʘ 

ʟʘʚʨʰʝʪʦʢ ʥʘ ʤʝʨʤʝʨʥʘʪʘ ʩʝʨʠʿʘ ʧʨʝʪʩʪʘʚʝʥʘ ʩʦ ʜʦʣʦʤʠʪʩʢʠ ʤʝʨʤʝʨʠ. ʀʩʪʨʘʞʥʠʦʪ 

ʧʨʦʩʪʦʨ ʦʜ ʛʝʦʪʝʢʪʦʥʩʢʠ ʘʩʧʝʢʪ ʧʨʠʧʘʺʘ ʥʘ ʇʝʣʘʛʦʥʠʩʢʠʦʪ ʭʦʨʩʪʘʥʪʠ-ʢʣʠʥʦʨʠʫʤ ʠ ʩʝ 

ʥʘʦʺʘ ʚʦ ʥʝʧʦʩʨʝʜʥʘ ʙʣʠʟʠʥʘ ʥʘ ʢʦʥʪʘʢʪʦʪ ʧʦʤʝʺʫ ʦʚʘʘ ʛʝʦʪʝʢʪʦʥʩʢʘ ʝʜʠʥʠʮʘ ʠ ɿʘʧʘʜʥʦ 

ʤʘʢʝʜʦʥʩʢʘʪʘ ʟʦʥʘ. ɺʦ ʧʦʰʠʨʦʢʘʪʘ ʦʢʦʣʠʥʘ ʥʘ ʠʩʪʨʘʞʥʠʦʪ ʧʨʦʩʪʦʨ ʪʝʨʝʥʦʪ ʝ ʠʟʛʨʘʜʝʥ ʦʜ 

ʧʨʝʢʘʤʙʨʠʩʢʠ ʢʘʣʮʠʪʩʢʠ ʜʦʣʦʤʠʪʩʢʠ ʤʝʨʤʝʨʠ, ʩʠʚʦʮʨʥʠ ʤʝʨʤʝʨʠ, ʙʝʣʠ ʢʨʫʧʥʦʟʨʥʝʩʪʠ 

ʤʝʨʤʝʨʠ, ʜʦʣʦʤʠʪʩʢʠ ʤʝʨʤʝʨʠ ʧʦʪʦʘ ʨʠʬʝʿ-ʢʘʤʙʨʠʿʩʢʠ ʢʚʘʨʮʩʝʨʠʮʠʪʩʢʠ ʰʢʨʠʣʮʠ, 

ʤʝʪʘʧʝʩʦʯʥʠʮʠ, ʬʝʣʜʩʧʘʪʠʟʠʨʘʥʠ ʩʝʨʠʮʠʪʩʢʠ ʰʢʨʠʣʮʠ ʠ ʤʝʪʘʧʝʩʦʯʥʠʮʠ, 

ʬʝʣʜʩʧʘʪʠʟʠʨʘʥʠ ʝʧʠʜʦʪ ʭʣʦʨʠʪ ʘʤʬʠʙʦʣʩʢʠ ʰʢʨʠʣʮʠ, ʤʝʪʝʨʠʦʣʠʪʩʢʠ ʪʫʬʦʚʠ, 

ʛʨʘʥʦʜʠʦʨʠʪʠ, ʢʘʢʦ ʠ ʧʣʠʦʮʝʥʩʢʠ ʩʝʜʠʤʝʥʪʠ ʠ ʢʚʘʨʪʝʨʥʠ ʥʘʩʣʘʛʠ.  

ʅʘ ʠʩʪʦʯʥʠʦʪ ʜʝʣ ʦʜ ʠʩʪʨʘʞʥʠʦʪ ʧʨʦʩʪʦʨ ʩʝ ʨʘʩʧʨʦʩʪʨʘʥʝʪʠ ʙʝʣʠ ʢʨʫʧʥʦʟʨʥʝʩʪʠ 

ʢʘʣʮʠʪʩʢʠ ʤʝʨʤʝʨʠ (Mc), ʜʦʜʝʢʘ ʧʘʢ ʨʝʯʠʩʠ ʚʦ ʮʝʣʦʩʪ ʪʝʨʝʥʦʪ ʢʘʜʝ ʝ ʧʨʝʜʚʠʜʝʥ 

ʢʦʥʮʝʩʠʩʢʠʦʪ ʧʨʦʩʪʦʨ ʝ ʠʟʛʨʘʜʝʥ ʦʜ ʩʝʨʠʿʘ ʥʘ ʧʣʦʯʝʩʪʠ ʜʦʣʦʤʠʪʩʢʠ ʤʝʨʤʝʨʠ (Md).  

ʇʨʝʢʫ ʦʚʘʘ ʤʝʨʤʝʨʥʘ ʩʝʨʠʿʘ ʟʘʧʘʜʥʦ ʦʜ ʢʦʥʮʝʩʠʿʘʪʘ ʚʦ ʙʣʠʟʠʥʘ ʥʘ ʢʦʥʪʘʢʪʦʪ ʥʘ 

ʧʝʣʘʛʦʥʩʢʠʦʪ ʭʦʨʩʪʘʥʪʠʢʣʠʥʦʨʠʫʤ ʠ ɿʄɿ ʩʝ ʥʘʪʘʣʦʞʝʥʠ ʛʦʨʥʦʧʣʠʦʮʝʥʩʢʠ ʩʝʜʠʤʝʥʪʠ 

(Pl2-3). ɺʦ ʦʜʜʝʣʥʠ ʜʝʣʦʚʠ ʧʨʝʢʫ ʤʝʨʤʝʨʥʘʪʘ ʩʝʨʠʿʘ ʩʝ ʩʨʝʪʥʫʚʘʘʪ ʠ ʜʝʣʫʚʠʿʘʣʥʠ ʥʘʩʣʘʛʠ-

ʮʨʚʝʥʠʮʘ. ʇʦʢʨʘʿ ʨʝʯʥʦʪʦ ʢʦʨʠʪʦ ʚʦ ʟʘʨʘʤʥʝʪʠʦʪ ʜʝʣ ʩʝ ʿʘʚʫʚʘʘʪ ʠ ʘʣʫʚʠʿʘʣʥʠ ʠ 

ʘʣʫʚʠʿʘʣʥʦ ʪʝʨʘʩʥʠ ʥʘʩʣʘʛʠ. ʆʩʚʝʥ ʦʚʠʝ ʢʘʨʧʝʩʪʠ ʤʘʩʠ ʢʦʠ ʩʝ ʿʘʚʫʚʘʘʪ ʚʦ ʩʘʤʠʦʪ ʠʩʪʨʘʞʝʥ 

ʧʨʦʩʪʦʨ ʠʣʠ ʚʦ ʥʝʛʦʚʘ ʥʝʧʦʩʨʝʜʥʘ ʦʢʦʣʠʥʘ ʟʘ ʢʦʠ ˃ʝ ʜʘʜʝʤʝ ʢʨʘʪʦʢ ʦʧʠʩ, ʚʦ ʧʦʰʠʨʦʢʠʦʪ 

ʨʝʛʠʦʥ ʛʝʦʣʦʰʢʘʪʘ ʛʨʘʜʙʘ ʥʘ ʪʝʨʝʥʦʪ ʝ ʧʦʩʣʦʞʝʥʘ ʠʤʘʿ˃ʠ ʚʦ ʧʨʝʜʚʠʜ ʜʝʢʘ ʦʚʦʿ ʨʝʛʠʦʥ 

ʧʨʝʪʩʪʘʚʫʚʘ ʢʦʥʪʘʢʪʝʥ ʜʝʣ ʧʦʤʝʺʫ ʜʚʝ ʢʨʫʧʥʠ ʛʝʦʪʝʢʪʦʥʩʢʠ ʝʜʠʥʠʮʠ. ɵʝ ʿʘ ʩʧʦʤʝʥʝʤʝ ʠ 

ʤʝʰʘʥʘʪʘ ʩʝʨʠʿʘ ʢʦʿʘ ʧʨʝʪʩʪʘʚʫʚʘ ʧʨʝʦʜʥʘ ʟʦʥʘ ʧʦʤʝʺʫ ʛʥʘʿʩ-ʤʠʢʘʰʠʩʪʥʘʪʘ ʠ ʤʝʨʤʝʨʥʘʪʘ 

ʩʝʨʠʿʘ, ʜʦʩʪʘ ʨʘʩʧʨʦʩʪʨʘʥʝʪʘ ʥʘ ɼʘʫʪʠʮʘ, ʧʦʪʦʘ ʧʨʦʙʠʚʠ ʦʜ ʛʨʘʥʠʪʠ, ʛʨʘʥʦʜʠʦʨʠʪʠ ʠ 

ʘʧʣʠʪʦʠʜʥʠ ʤʫʩʢʦʚʠʪʩʢʠ ʛʨʘʥʦʜʠʦʨʠʪʠ, ʘ ʥʘ ʧʦʪʝʛʦʪ ʩ. ɻʨʝʰʥʠʮʘ ʄʘʢʝʜʦʥʩʢʠ ɹʨʦʜ ʠ 

ʩ.ɼʝʙʨʝʰʪʝ ʨʘʩʧʨʦʩʪʨʘʥʝʪʠ ʩʝ ʠ ʨʠʬʝʿ-ʢʘʤʙʨʠʩʢʠ ʛʨʘʬʠʪʠʯʥʠ ʠ ʢʚʘʨʮ ʤʫʩʢʦʚʠʪʩʢʠ 

ʰʢʨʠʣʮʠ. 
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ʤʠʥʝʨʘʣʥʠ ʩʫʨʦʚʠʥʠ , ɼʨʫʰʪʚʦ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʛʨʘʜʝʞʥʠʰʪʚʦ, ʪʨʛʦʚʠʿʘ  ʠ ʫʩʣʫʛʠ 

Ăɽʋʈʆɱɸʅʀ ʂʆʇñ ɼʆʆ ʄʘʢʝʜʦʥʩʢʠ ɹʨʦʜ, ʣʦʢʘʣʠʪʝʪʦʪ Ăʆʛʣʝʜʘʣʝʮñ ʄʘʢʝʜʦʥʩʢʠ  ɹʨʦʜ. 
 

32 
 

ɺʨʟ ʦʩʥʦʚʘ ʥʘ ʣʠʪʦʣʦʰʢʠʪʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʙʦʿʘʪʘ ʚʦ ʦʚʘʘ ʤʝʨʤʝʨʥʘ ʩʝʨʠʿʘ ʩʝ ʠʟʜʚʦʝʥʠ: 

ʢʘʣʮʠʪʩʢʦ ʜʦʣʦʤʠʪʩʢʠ ʤʝʨʤʝʨʠ, ʩʠʚʦ-ʮʨʥʠ ʤʝʨʤʝʨʠ, ʙʝʣʠ ʢʨʫʧʥʦʟʨʥʝʩʪʠ ʤʝʨʤʝʨʠ ʠ 

ʜʦʣʦʤʠʪʩʢʠ ʤʝʨʤʝʨʠ. ʅʘ ʪʨʝʪʠʨʘʥʠʦʪ ʠʩʪʨʘʞʝʥ ʧʨʦʩʪʦʨ ʜʦʤʠʥʘʥʪʥʦ ʤʝʩʪʦ ʟʘʟʝʤʘʘʪ 

ʜʦʣʦʤʠʪʩʢʠʪʝ ʤʘʨʤʝʨʠ, ʢʦʠ ʛʦ ʧʨʝʪʩʪʘʚʫʚʘʘʪ ʥʘʿʛʦʨʥʠʦʪ ʭʦʨʠʟʦʥʪ ʦʜ ʤʝʨʤʝʨʥʘʪʘ ʩʝʨʠʿʘ. 

ʀʩʪʠʪʝ ʩʝ ʙʘʥʢʦʚʠʪʠ ʠ ʤʘʩʠʚʥʠ, ʜʦʩʪʘ ʨʘʩʧʫʢʘʥʠ, ʧʦ ʙʦʿʘ ʩʠʚʦʙʝʣʠ ʠʣʠ ʙʝʣʠ. ʀʩʪʦʯʥʦ ʦʜ 

ʢʦʥʮʝʩʠʩʢʠʦʪ ʧʨʦʩʪʦʨ ʩʝ ʩʨʝʪʥʫʚʘʘʪ ʠ ʙʝʣʠ ʢʨʫʧʥʦʟʨʥʝʩʪʠ ʤʝʨʤʝʨʠ.  

ʇʝʩʦʢʣʠʚʠ ʛʣʠʥʠ, ʧʝʩʦʮʠ, ʯʘʢʘʣʠ ʠ ʣʘʧʦʨʦʚʠʪʠ ʛʣʠʥʠ (Pl2-3) ʩʝ ʨʘʩʧʨʦʝʪʨʘʥʝʪʠ ʚʦ 

ʟʘʧʘʜʥʠʦʪ ʜʝʣ ʦʜ ʠʩʪʨʘʞʥʠʦʪ ʧʨʦʩʪʦʨ. ʆʚʠʝ ʩʝʜʠʤʝʥʪʥʠ ʥʘʩʣʘʛʠ ʩʝ ʧʨʝʪʩʪʘʚʝʥʠ ʩʦ 

ʧʝʩʦʢʣʠʚʠ ʛʣʠʥʠ, ʯʘʢʘʣʠ, ʧʝʩʦʮʠ ʠ ʣʘʧʦʨʦʚʠʪʠ ʛʣʠʥʠ ʢʦʠ ʤʝʺʫʩʝʙʥʦ ʩʝ ʩʤʝʥʫʚʘʘʪ ʢʘʢʦ ʧʦ 

ʭʦʨʠʟʦʥʪʘʣʘ ʪʘʢʘ ʠ ʧʦ ʚʝʨʪʠʢʘʣʘ.  

ʂʚʘʨʪʝʨʥʠʪʝ ʥʘʩʣʘʛʠ (Q) ʩʝ ʧʨʝʪʩʪʘʚʝʥʠ ʩʦ ʛʣʠʥʘ ʮʨʚʝʥʠʮʘ (tsQ) ʠ ʘʣʫʚʠʿʘʣʥʠ ʪʝʨʘʩʥʠ 

ʩʝʜʠʤʝʥʪʠ (alQ). ɺʦ ʧʦʝʜʠʥʠ ʜʝʣʦʚʠ ʥʘ ʠʩʪʨʘʞʥʠʦʪ ʧʨʦʩʪʦʨ ʩʝ ʧʦʿʘʚʫʚʘ ʛʣʠʥʘ ʮʨʚʝʥʠʮʘ ʩʦ 

ʧʘʨʯʠˁʘ ʦʜ ʢʘʨʧʝʩʪʘ ʜʨʦʙʠʥʘ ʦʜ ʤʘʪʠʯʥʠʪʝ ʢʘʨʧʠ ʥʘʩʪʘʥʘʪʠ ʧʨʠ ʧʨʦʮʝʩʦʪ ʥʘ 

ʢʘʨʩʪʠʬʠʢʘʮʠʿʘ. ɸʣʫʚʠʿʘʣʥʠʪʝ ʪʝʨʘʩʥʠ ʥʘ ʥʦʩʠ ʩʝ ʬʦʨʤʠʨʘʥʠ ʦʢʦʣʫ ʨʝʯʥʦʪʦ ʢʦʨʠʪʦ ʥʘ 

ʨʝʢʘʪʘ ʊʨʝʩʢʘ ʢʦʿʘ ʪʝʯʘ ʥʘ ʟʘʧʘʜʥʘʪʘ ʩʪʨʘʥʘ ʥʘ ʠʩʪʨʘʞʥʠʦʪ ʧʨʦʩʪʦʨ. ʇʨʝʪʩʪʘʚʝʥʠ ʩʝ ʦʜ 

ʧʝʩʦʮʠ ʠ ʯʘʢʘʣʠ ʩʦ ʧʨʘʰʠʥʝʩʪʘ ʠʩʧʦʣʥʘ ʠ ʧʨʠʩʫʩʪʚʦ ʥʘ ʦʙʣʫʪʦʮʠ ʦʜ ʦʢʦʣʥʠʪʝ ʢʘʨʧʠ.  

 

 

 



ɹʘʨʘˁʝ ʟʘ ɹ-ʀʉʂɿ, ʀʥʩʪʘʣʘʮʠʠ ʟʘ ʠʩʢʦʧ, ʜʨʦʙʝˁʝ, ʤʝʣʝˁʝ, ʩʝʝˁʝ, ʟʘʛʨʝʚʘˁʝ ʥʘ 

ʤʠʥʝʨʘʣʥʠ ʩʫʨʦʚʠʥʠ , ɼʨʫʰʪʚʦ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʛʨʘʜʝʞʥʠʰʪʚʦ, ʪʨʛʦʚʠʿʘ  ʠ ʫʩʣʫʛʠ 

Ăɽʋʈʆɱɸʅʀ ʂʆʇñ ɼʆʆ ʄʘʢʝʜʦʥʩʢʠ ɹʨʦʜ, ʣʦʢʘʣʠʪʝʪʦʪ Ăʆʛʣʝʜʘʣʝʮñ ʄʘʢʝʜʦʥʩʢʠ  ɹʨʦʜ. 
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ɹʘʨʘˁʝ ʟʘ ɹ-ʀʉʂɿ, ʀʥʩʪʘʣʘʮʠʠ ʟʘ ʠʩʢʦʧ, ʜʨʦʙʝˁʝ, ʤʝʣʝˁʝ, ʩʝʝˁʝ, ʟʘʛʨʝʚʘˁʝ ʥʘ 

ʤʠʥʝʨʘʣʥʠ ʩʫʨʦʚʠʥʠ , ɼʨʫʰʪʚʦ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʛʨʘʜʝʞʥʠʰʪʚʦ, ʪʨʛʦʚʠʿʘ  ʠ ʫʩʣʫʛʠ 

Ăɽʋʈʆɱɸʅʀ ʂʆʇñ ɼʆʆ ʄʘʢʝʜʦʥʩʢʠ ɹʨʦʜ, ʣʦʢʘʣʠʪʝʪʦʪ Ăʆʛʣʝʜʘʣʝʮñ ʄʘʢʝʜʦʥʩʢʠ  ɹʨʦʜ. 
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ɻʝʦʣʦʰʢʘ ʛʨʘʜʙʘ ʠ ʪʝʢʪʦʥʠʢʘ ʥʘ ʥʘʦʺʘʣʠʰʪʝʪʦ  

ʅʘʦʺʘʣʠʰʪʝʪʦ Ăʆʛʣʝʜʘʣʝʮñ ʩʝ ʥʘʦʺʘ ʥʘ ʧʝʨʠʬʝʨʥʠʪʝ ʿʫʛʦ-ʟʘʧʘʜʥʠ ʜʝʣʦʚʠ ʥʘ 

ʢʦʤʧʣʝʢʩʦʪ ʧʨʝʢʘʤʙʨʠʩʢʠ ʤʝʪʘʤʦʨʬʥʠ ʢʘʨʧʠ ʢʦʠ ʟʘʚʨʰʫʚʘʘʪ ʩʦ ʩʝʨʠʿʘ ʥʘ ʜʦʣʦʤʠʪʩʢʠ 

ʤʝʨʤʝʨʠ. 

ʆʚʦʿ ʩʝʛʤʝʥʪ ʦʜ ʜʦʣʦʤʠʪʩʢʠʪʝ ʤʝʨʤʝʨʠ ʥʘ ʦʚʦʿ ʧʨʦʩʪʦʨ ʩʝ ʧʦʿʘʚʫʚʘ ʢʘʢʦ ʤʘʩʠʚʝʥ ʠ ʚʦ 

ʬʦʨʤʘ ʥʘ ʙʘʥʮʠ. ʅʘ ʧʦʚʨʰʠʥʘʪʘ ʩʝ ʤʦʰʥʝ ʨʘʩʧʫʢʘʥʠ, ʚʦ ʜʣʘʙʦʯʠʥʘ ʥʝ ʪʨʝʙʘ ʜʘ ʩʝ 

ʦʯʝʢʫʚʘʘʪ ʟʥʘʯʘʿʥʠ ʧʨʦʤʝʥʠ. ʅʘ ʧʦʚʨʰʠʥʘʪʘ ʜʦʣʦʤʠʪʩʢʠʪʝ ʤʝʨʤʝʨʠ ʩʝ ʤʥʦʛʫ ʠʩʧʫʢʘʥʠ ʩʦ 

ʨʘʟʚʠʝʥʠ ʧʦʚʝ˃ʝ ʩʠʩʪʝʤʠ ʥʘ ʧʫʢʥʘʪʠʥʠ ʚʦ ʨʘʟʣʠʯʥʠ ʧʨʘʚʮʠ. ʄʘʩʠʚʥʠʪʝ ʜʦʣʦʤʠʪʠʯʥʠ 

ʤʝʨʤʝʨʠ ʠʤʘʘʪ ʩʘʭʘʨʦʠʜʥʘ ʩʪʨʫʢʪʫʨʘ ʢʦʿʘ ʧʦʥʘʪʘʤʫ ʛʦ ʫʩʣʦʚʫʚʘ ʥʘʯʠʥʦʪ ʥʘ ʜʨʦʙʝˁʝ ʚʦ 

ʚʠʜ ʥʘ ʟʨʥʘ.  

ʆʚʦʿ ʢʦʥʮʝʩʠʩʢʠ ʧʨʦʩʪʦʨ ʝ ʟʘʬʘʪʝʥ ʠ ʩʦ ʠʥʪʝʥʟʠʚʥʠ ʪʝʢʪʦʥʩʢʠ ʧʦʨʝʤʝʪʫʚʘˁʘ ʠʤʘʿ˃ʠ ʛʦ ʚʦ 

ʧʨʝʜʚʠʜ ʬʘʢʪʦʪ ʰʪʦ ʩʘʤʠʦʪ ʧʨʦʩʪʦʨ ʩʝ ʥʘʦʺʘ ʚʦ ʥʝʧʦʩʨʝʜʥʘ ʙʣʠʟʠʥʘ ʧʦʤʝʺʫ ʜʚʝ ʢʨʫʧʥʠ 

ʛʝʦʪʝʢʪʦʥʩʢʠ ʝʜʠʥʠʮʠ, ʘ ʪʦʘ ʩʝ ʇʝʣʘʛʦʥʩʢʠʦʪ ʭʦʨʩʪ ʘʥʪʠʢʣʠʥʦʨʠʫʤ ʚʦ ʯʠʿ ʩʦʩʪʘʚ ʧʨʠʧʘʺʘ 

ʠ ɿʘʧʘʜʥʦ ʤʘʢʝʜʦʥʩʢʘʪʘ ʟʦʥʘ.  

ʅʘ ʦʚʦʿ ʢʦʥʮʝʩʠʩʢʠ ʧʨʦʩʪʦʨ ʧʨʝʪʝʞʥʦ ʩʝ ʨʘʟʚʠʝʥʠ ʜʠʩʿʫʥʢʪʠʚʥʠʪʝ ʩʪʨʫʢʪʫʨʠ ʢʘʜʝ ʩʝ 

ʨʝʛʠʩʪʨʠʨʘʥʠ ʥʝʢʦʣʢʫ ʨʘʩʝʜʥʠ ʩʪʨʫʢʪʫʨʠ ʩʦ ʧʨʘʚʝʮ ʥʘ ʧʨʦʪʝʛʘˁʝ ʉɿ-ɱʀ ʠ ɿ-ʀ. 

ʈʝʛʠʩʪʨʠʨʘʥʠ ʩʝ ʠ ʧʦʚʝ˃ʝ ʩʠʩʪʝʤʠ ʥʘ ʧʫʢʥʘʪʠʥʠ ʦʜ ʨʘʟʣʠʯʥʘ ʛʝʥʝʪʩʢʘ ʧʨʠʨʦʜʘ ʠ ʨʘʟʣʠʯʥʠ 

ʧʨʘʚʮʠ.  

-  ɻʝʥʝʟʘ ʥʘ ʥʘʦʺʘʣʠʰʪʝʪʦ  

- ʉʧʦʨʝʜ ʛʝʥʝʪʩʢʠʪʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʪʝʨʝʥʦʪ ʥʘ ʢʦʿ ʝ ʣʦʮʠʨʘʥ ʢʦʥʮʝʩʠʩʢʠʦʪ ʧʨʦʩʪʦʨ 

ʚʦ ʮʝʣʦʩʪ ʧʨʠʧʘʺʘ ʥʘ ʇʝʣʘʛʦʥʠʩʢʠʦʪ ʭʦʨʩʪʘʥʪʠʢʣʠʥʦʨʠʫʤ ʠ ʝ ʧʦʚʝʟʘʥ ʩʦ 

ʛʝʥʝʪʩʢʠʪʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʦʚʦʿ ʛʝʦʪʝʢʪʦʥʩʢʠ ʢʦʤʧʣʝʢʩ. ʅʘʦʺʘʣʠʰʪʝʪʦ 

Ăʆʛʣʝʜʘʣʝʮñ ʛʝʥʝʪʩʢʠ ʩʝ ʧʦʚʨʟʫʚʘ ʩʦ ʥʘʩʪʘʥ1`ʫʚʘˁʝʪʦ ʥʘ ʢʦʤʧʣʝʢʩʦʪ ʧʨʝʢʘʤʙʨʠʩʢʠ 

ʤʝʪʘʤʦʨʬʥʠ ʢʘʨʧʠ. ɼʝʣ ʦʜ ʦʚʦʿ ʢʦʤʧʣʝʢʩ ʟʘʧʦʯʥʫʚʘ ʜʘ ʩʝ ʬʦʨʤʠʨʘ ʚʦ ʘʙʠʩʘʣʥʠ 

ʫʩʣʦʚʠ ʜʦʜʝʢʘ ʜyʝʣ ʦʜ ʥʝʛʦ ʢʘʢʦ ʰʪʦ ʩʝ ʜʦʣʦʤʠʪʠʯʥʠʪʝ ʤʝʨʤʝʨʠ ʩʝ ʬʦʨʤʠʨʘʘʪ ʚʦ 

ʧʣʠʪʢʠ ʤʦʨʩʢʠ ʫʩʣʦʚʠ ʢʦʛʘ ʩʝ ʪʘʣʦʞʘʪ ʤʦ˃ʥʠ ʧʘʢʝʪʠ ʥʘ ʤʘʛʥʝʟʠʩʢʦ ʢʘʨʙʦʥʘʪʥʠ 

ʧʝʣʠʪʩʢʠ ʩʝʜʠʤʝʥʪʠ ʢʦʠ ʚʦ ʧʦʜʦʮʥʝʞʥʠʪʝ ʨʘʟʚʦʿʥʠ ʬʘʟʠ ʥʘ ɿʝʤʿʠʥʘʪʘ ʠʩʪʦʨʠʿʘ 

ʙʠʣʝ ʟʘʬʘʪʝʥʠ ʩʦ ʜʚʝ ʨʝʛʠʦʥʘʣʥʠ ʦʨʦʛʝʥʝʟʠ (ʍʝʨʮʠʥʩʢʘ ʠ ɸʣʧʩʢʘ) ʦʜ ʢʦʠ ʢʘʢʦ 

ʧʦʩʣʝʜʠʮʘ ʩʝ ʤʝʪʘʤʦʨʬʦʟʘʪʘ ʥʘ ʧʨʝʪʭʦʜʥʦ ʩʦʟʜʘʜʝʥʠʪʝ ʩʝʜʠʤʝʥʪʠ ʠ ʩʣʦʞʝʥʘʪʘ 

ʪʝʢʪʦʥʠʢʘ ʢʦʿʘ ʝ ʟʘʩʪʘʧʝʥʘ ʚʦ ʦʚʠʝ ʧʨʦʩʪʦʨʠ.  



ɹʘʨʘˁʝ ʟʘ ɹ-ʀʉʂɿ, ʀʥʩʪʘʣʘʮʠʠ ʟʘ ʠʩʢʦʧ, ʜʨʦʙʝˁʝ, ʤʝʣʝˁʝ, ʩʝʝˁʝ, ʟʘʛʨʝʚʘˁʝ ʥʘ 

ʤʠʥʝʨʘʣʥʠ ʩʫʨʦʚʠʥʠ , ɼʨʫʰʪʚʦ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʛʨʘʜʝʞʥʠʰʪʚʦ, ʪʨʛʦʚʠʿʘ  ʠ ʫʩʣʫʛʠ 

Ăɽʋʈʆɱɸʅʀ ʂʆʇñ ɼʆʆ ʄʘʢʝʜʦʥʩʢʠ ɹʨʦʜ, ʣʦʢʘʣʠʪʝʪʦʪ Ăʆʛʣʝʜʘʣʝʮñ ʄʘʢʝʜʦʥʩʢʠ  ɹʨʦʜ. 
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ʍʠʜʨʦʛʝʦʣʦʰʢʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʈʝʛʠʿʘʪʘ ʦʜ ʭʠʜʨʦʛʝʦʣʦʰʢʠ ʘʩʧʝʢʪ ʝ ʩʦ ʩʣʦʞʝʥ ʢʘʨʘʢʪʝʨ. ʈʝʛʠʦʥʦʪ ʠʟʦʙʠʣʫʚʘ ʩʦ 

ʢʘʨʩʪʥʠ ʠʟʚʦʨʠ, ʧʦʪʦʮʠ, ʨʝʢʠ. ʃʦʢʘʣʥʦ ʧʦʩʤʘʪʨʘʥʦ, ʣʦʢʘʣʠʪʝʪʦʪ Ăʆʛʣʝʜʘʣʝʮñ ʝ 

ʩʠʨʦʤʘʰʝʥ ʩʦ ʚʦʜʘ ʠ ʧʦʢʨʘʿ ʪʦʘ ʰʪʦ ʧʦ ʩʘʤʘʪʘ ʧʨʠʨʦʜʘ ʜʦʣʦʤʠʪʩʢʠʪʝ ʤʝʨʤʝʨʠ ʧʨʠʧʘʺʘʘʪ 

ʚʦ ʛʨʫʧʘʪʘ ʥʘ ʢʘʚʝʨʥʦʟʥʦ-ʧʫʢʥʘʪʠʥʩʢʠ ʭʠʜʨʦ ʢʦʣʝʢʪʦʨʠ ʚʦ ʦʚʠʝ ʧʨʦʩʪʦʨʠ ʥʝ ʤʦʞʝʤʝ ʜʘ 

ʦʯʝʢʫʚʘʤʝ ʥʝʢʦʠ ʧʦʟʥʘʯʘʿʥʠ ʘʢʫʤʫʣʘʮʠʠ ʥʘ ʧʦʜʟʝʤʥʠ ʚʦʜʠ. ʇʨʠʯʠʥʘ ʟʘ ʪʘʢʚʘʪʘ ʩʠʛʫʨʥʦʩʪ 

ʝ ʩʘʤʘʪʘ ʩʫʧʝʨʧʦʟʠʮʠʿʘ ʥʘ ʣʦʢʘʣʠʪʝʪʦʪ ʠ ʥʝʛʦʚʠʦʪ ʩʪʝʧʝʥ ʥʘ ʠʩʧʫʢʘʥʦʩʪ.  

ʆʜ ʧʨʝʪʭʦʜʥʦ ʠʟʥʝʩʝʥʘʪʘ ʛʝʦʣʦʰʢʘ ʛʨʘʜʙʘ ʥʘ ʪʝʨʝʥʦʪ ʚʦ ʧʦʰʠʨʦʢʘʪʘ ʦʢʦʣʠʥʘ ʥʘ 

ʣʦʢʘʣʠʪʝʪʦʪ Ăʆʛʣʝʜʘʣʝʮñ, ʤʦʞʝ ʜʘ ʩʝ ʚʠʜʠ ʜʝʢʘ ʣʠʪʦʣʦʰʢʠʦʪ ʩʦʩʪʘʚ ʥʘ ʢʘʨʧʝʩʪʠʪʝ ʤʘʩʠ ʝ 

ʜʦʩʪʘ ʭʝʪʝʨʦʛʝʥ, ʘ ʩʦ ʪʦʘ ʠ ʭʠʜʨʦʛʝʦʣʦʰʢʠʪʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʝ ʨʘʟʣʠʯʥʠ ʠ ʠʤʘʘʪ 

ʨʘʟʣʠʯʥʘ ʭʠʜʨʦʛʝʦʣʦʰʢʘ ʬʫʥʢʮʠʿʘ.  

ɿʘʩʪʘʧʝʥʠ ʩʝ ʩʠʪʝ ʪʠʧʦʚʠ ʥʘ ʧʦʨʦʟʥʦʩʪ ʥʘ ʢʘʨʧʠʪʝ ʢʦʠ ʩʝ ʧʨʠʩʫʪʥʠ ʚʦ ʧʦʰʠʨʦʢʠʦʪ ʨʝʛʠʦʥ 

ʥʘ ʦʚʦʿ ʪʝʨʝʥ: ʩʨʝʜʠʥʠ ʩʦ ʠʥʪʝʨʛʨʘʥʫʣʘʨʥʘ, ʧʫʢʥʘʪʠʥʩʢʘ ʠ ʢʘʚʝʨʥʦʟʥʘ ʧʦʨʦʟʥʦʩʪ. ʅʘ 

ʦʩʥʦʚʘ ʛʝʦʣʦʰʢʘʪʘ ʛʨʘʜʙʘ ʠ ʪʠʧ ʥʘ ʧʦʨʦʟʥʦʩʪ ʥʘ ʢʘʨʧʝʩʪʠʪʝ ʤʘʩʠ, ʚʦ ʨʘʤʢʠʪʝ ʥʘ ʦʚʦʿ 

ʠʩʪʨʘʞʝʥ ʧʨʦʩʪʦʨ ʩʝ ʠʟʜʚʦʝʥʠ ʩʣʝʜʥʠʚʝ ʪʠʧʦʚʠ ʥʘ ʚʦʜʦʥʦʩʥʠʮʠ: ɺʦʜʦʥʦʩʥʠʮʠ ʩʦ 

ʠʥʪʝʨʛʨʘʥʫʣʘʨʥʘ (ʤʝʺʫʟʨʥʩʢʘ) ʧʦʨʦʟʥʦʩʪ, ʚʦʜʦʥʦʩʥʠʢ ʩʦ ʢʘʚʝʨʥʦʟʥʘ - ʧʫʢʥʘʪʠʥʩʢʘ 

ʧʦʨʦʟʥʦʩʪ ʠ ʫʩʣʦʚʥʦ ʙʝʟʚʦʜʥʠ ʩʨʝʜʠʥʠ.  

 ɺʦʜʦʥʦʩʥʠʢ ʩʦ ʠʥʪʝʨʛʨʘʥʫʣʘʨʥʘ (ʤʝʺʫʟʨʥʩʢʘ) ʧʦʨʦʟʥʦʩʪ.  

ʆʚʦʿ ʪʠʧ ʥʘ ʠʟʜʘʥʠ ʚʦ ʧʦʰʠʨʦʢʘʪʘ ʦʢʦʣʠʥʘ ʥʘ ʣʦʢʘʣʠʪʝʪʦʪ ʠʤʘ ʛʦʣʝʤʦ 

ʨʘʩʧʨʦʩʪʨʘʥʫʚʘˁʝ ʠ ʝ ʢʘʨʘʢʪʝʨʠʩʪʠʯʝʥ ʟʘ ʨʘʤʥʠʯʘʨʩʢʠʦʪ ʜʝʣ ʧʦ ʜʦʣʠʥʘʪʘ ʥʘ ʨʝʢʘʪʘ 

ʊʨʝʩʢʘ. ʈʘʟʚʠʝʥ ʝ ʚʦ ʨʘʤʢʠʪʝ ʥʘ ʧʣʠʦʮʝʥʩʢʠʪʝ ʠ ʢʚʘʨʪʝʨʥʠʪʝ ʩʝʜʠʤʝʥʪʠ, ʨʝʦʥʠʨʘʥʠ ʢʘʢʦ 

ʧʨʦʧʫʩʥʠ ʢʘʨʧʝʩʪʠ ʤʘʩʠ ʚʦ ʯʠʠ ʩʨʝʜʠʥʠ ʩʝ ʬʦʨʤʠʨʘʘʪ ʠʟʜʘʥʠ ʩʦ ʩʣʦʙʦʜʥʦ 

ʥʠʚʦ(ʬʨʝʘʪʩʢʠ), ʢʘʜʝ ʧʦ ʪʠʧ ʥʘ ʠʟʜʘʰʥʦʩʪ ʩʝ ʢʣʘʬʠʮʠʨʘʥʠ ʚʦ ʚʦʜʦʥʦʩʥʠʮʠ ʩʦ ʤʥʦʛʫ 

ʜʦʙʨʘ(ʩʦ Q ʧʨʝʢʫ 10,0l/s) ʠ ʚʦʜʦʥʦʩʥʠʮʠ ʩʦ ʜʦʙʨʘ ʠʟʜʘʰʥʦʩʪ (Q=1,0-10,0l/s).ʆʜ 

ʭʠʜʨʦʛʝʦʣʦʰʢʠ ʘʩʧʝʢʪ ʦʚʦʿ ʪʠʧ ʥʘ ʠʟʜʘʥʠ ʛʦ ʛʨʘʜʘʪ ʧʣʠʦʮʝʥʩʢʠʪʝ ʩʝʜʠʤʝʥʪʠ (PL2-3) ʠ 

ʢʚʘʨʪʝʨʥʠʪʝ ʥʘʩʣʘʛʠ (Q) ʚʦ ʢʦʠ ʩʝ ʩʚʨʩʪʝʥʠ: ʘʣʫʚʠʿʘʣʥʠʪʝ ʪʝʨʘʩʥʠ ʥʘʥʦʩʠ(alQ).  

- ʇʣʠʦʮʝʥʩʢʠʪʝ ʩʝʜʠʤʝʥʪʠ (Pl2-3) ʩʝ ʠʟʛʨʘʜʝʥʠ ʦʜ ʍ.ɻ. ʢʦʣʝʢʪʦʨʠ ʧʝʩʦʮʠ, ʧʨʘʰʠʥʝʩʪʠ 

ʧʝʩʦʮʠ ʠ ʧʦʨʝʪʢʦ ʯʘʢʘʣʠ, ʥʝʚʨʟʘʥʠ ʠ ʩʣʘʙʦʚʨʟʘʥʠ ʚʦ ʢʦʠ ʝ ʬʦʨʤʠʨʘʥ ʟʙʠʝʥ ʪʠʧ ʥʘ ʠʟʜʘʥ 

ʩʦ ʠʥʪʝʨʛʨʘʥʫʣʘʨʥʘ ʩʫʧʝʨʢʘʧʠʣʘʨʥʘ ʧʦʨʦʟʥʦʩʪ ʠ ʩʣʦʙʦʜʥʦ ʥʠʚʦ ʥʘ ʧʦʜʟʝʤʥʘ ʚʦʜʘ, ʢʘʢʦ ʠ 

ʍ.ɻ. ʠʟʦʣʘʪʦʨʠ ʧʨʝʪʩʪʘʚʝʥʠ ʦʜ ʩʣʦʝʚʠ ʠ ʧʨʦʩʣʦʿʢʠ ʥʘ ʛʣʠʥʠ ʠ ʣʘʧʦʨʦʚʠʪʠ ʛʣʠʥʠ ʩʦ 



ɹʘʨʘˁʝ ʟʘ ɹ-ʀʉʂɿ, ʀʥʩʪʘʣʘʮʠʠ ʟʘ ʠʩʢʦʧ, ʜʨʦʙʝˁʝ, ʤʝʣʝˁʝ, ʩʝʝˁʝ, ʟʘʛʨʝʚʘˁʝ ʥʘ 

ʤʠʥʝʨʘʣʥʠ ʩʫʨʦʚʠʥʠ , ɼʨʫʰʪʚʦ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʛʨʘʜʝʞʥʠʰʪʚʦ, ʪʨʛʦʚʠʿʘ  ʠ ʫʩʣʫʛʠ 

Ăɽʋʈʆɱɸʅʀ ʂʆʇñ ɼʆʆ ʄʘʢʝʜʦʥʩʢʠ ɹʨʦʜ, ʣʦʢʘʣʠʪʝʪʦʪ Ăʆʛʣʝʜʘʣʝʮñ ʄʘʢʝʜʦʥʩʢʠ  ɹʨʦʜ. 
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ʩʫʙʢʘʧʠʣʘʨʥʘ ʧʦʨʦʟʥʦʩʪ ʠ ʧʨʝʪʩʪʘʚʫʚʘʪ ʙʝʟʚʦʜʥʠ ʩʨʝʜʠʥʠ. ʇʦ ʩʚʦʿʘʪʘ ʠʟʜʘʰʥʦʩʪ ʦʚʦʿ ʪʠʧ 

ʥʘ ʚʦʜʦʥʦʩʥʠʮʠ ʩʝ ʢʣʘʩʠʬʠʮʠʨʘʥʠ ʚʦ ʚʦʜʦʥʦʩʥʠʮʠ ʩʦ ʜʦʙʨʘ ʠʟʜʘʰʥʦʩʪ ʩʦ Q=1,0-10,0 l/s.  

- ɸʣʫʚʠʿʘʣʥʠ ʪʝʨʘʩʥʠ ʩʝʜʠʤʝʥʪʠ (alQ), ʩʝ ʨʘʩʧʨʦʩʪʨʘʥʝʪʠ ʧʦ ʪʝʯʝʥʠʝʪʦ ʥʘ ʨʝʢʘʪʘ 

ʊʨʝʩʢʘ.ɼʝʙʝʣʠʥʘʪʘ ʥʘ ʦʚʠʝ ʩʝʜʠʤʝʥʪʥʠ ʥʘʥʦʩʠ ʝ ʧʨʦʤʝʥʣʠʚʘ ʠ ʠʩʪʘʪʘ ʩʝ ʮʝʥʠ ʜʦ ʦʢʦʣʫ 

ʜʝʩʝʪʠʥʘ ʤʝʪʨʠ. ʇʦ ʩʚʦʿʘʪʘ ʠʟʜʘʰʥʦʩʪ ʦʚʦʿ ʪʠʧ ʥʘ ʠʟʜʘʥʠ ʩʝ ʢʣʘʩʠʬʠʮʠʨʘʥʠ ʚʦ ʤʥʦʛʫ 

ʜʦʙʨʘ ʠ ʜʦʙʨʘ ʠʟʜʘʰʥʦʩʪ Q= ʧʨʝʢʫ10,0 l/s.  

Seizmolo{ki karakteristiki na terenot   

Za podra~jeto na op{tinata i neposrednoto opkru`uvawe presmetan e i dobien 

najdolgoro~niot maksimalen stepen na o~ekuvani zemjotresi koj iznesuva 8 stepeni po 

MCS . Bidej}i ne postoi seizmi~ka mikroreonizacija za ovoj prostor, merodavna e 

kartata na makroseizmi~ka reonizacija. So ogled deka se raboti za prirodno 

nestabilni i seizmi~ki nepovolni tereni, a toa se mestata kade se smenuvaat 

geolo{kite formacii, koi treb a da se isklu~uvaat od grade`ni zafati, a za 

pogolemite investicioni objekti potrebno e izvr{uvawe na detalni in`iwersko -

geolo{ki i seizmolo{ki istra`uvawa na terenot.          

 

 



ɹʘʨʘˁʝ ʟʘ ɹ-ʀʉʂɿ, ʀʥʩʪʘʣʘʮʠʠ ʟʘ ʠʩʢʦʧ, ʜʨʦʙʝˁʝ, ʤʝʣʝˁʝ, ʩʝʝˁʝ, ʟʘʛʨʝʚʘˁʝ ʥʘ 

ʤʠʥʝʨʘʣʥʠ ʩʫʨʦʚʠʥʠ , ɼʨʫʰʪʚʦ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʛʨʘʜʝʞʥʠʰʪʚʦ, ʪʨʛʦʚʠʿʘ  ʠ ʫʩʣʫʛʠ 

Ăɽʋʈʆɱɸʅʀ ʂʆʇñ ɼʆʆ ʄʘʢʝʜʦʥʩʢʠ ɹʨʦʜ, ʣʦʢʘʣʠʪʝʪʦʪ Ăʆʛʣʝʜʘʣʝʮñ ʄʘʢʝʜʦʥʩʢʠ  ɹʨʦʜ. 
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ʀʥʞʝʥʝʨʩʢʦ-ʛʝʦʣʦʰʢʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ  

ɺʨʟ ʦʩʥʦʚʘ ʥʘ ʜʝʪʘʣʥʦʪʦ ʠʥʞʠʥʝʨʩʢʦ-ʛʝʦʣʦʰʢʦ ʢʘʨʪʠʨʘˁʝ ʚʦ ʨʘʤʢʠʪʝ ʥʘ 

ʠʩʪʨʘʞʥʠʦʪ ʧʨʦʩʪʦʨ ʥʘ ʥʘʦʺʘʣʠʰʪʝ Ăʆʛʣʝʜʘʣʝʮñ ʪʨʝʙʘ ʜʘ ʩʝ ʜʝʬʠʥʠʨʘʪ ʪʠʧʦʚʠʪʝ ʥʘ 

ʢʘʨʧʝʩʪʠ ʤʘʩʠ ʦʜ ʠʥʞʝʥʝʨʩʢʦ-ʛʝʦʣʦʰʢʠ ʘʩʧʝʢʪ.  

ʀʤʘʿ˃ʠ ʿʘ ʚʦ ʧʨʝʜʚʠʜ ʛʝʦʣʦʰʢʘʪʘ ʛʨʘʜʙʘ ʥʘ ʪʝʨʝʥʦʪ, ʠʩʪʠʦʪ ʝ ʠʟʛʨʘʜʝʥ ʦʜ: ʛʨʫʧʘ ʥʘ ʮʚʨʩʪʦ 

ʩʢʘʤʝʥʝʪʠ ʢʘʨʧʠ ʚʦ ʢʦʿʘ ʩʧʘʺʘʘʪ: ʤʠʢʘʰʠʩʪʠʪʝ, ʤʝʨʤʝʨʠʪʝ, ʩʝʨʠʿʘ ʥʘ ʟʝʣʝʥʠ ʰʢʨʠʣʮʠ, 

ʤʝʪʘʨʠʦʣʠʪʠ ʠ ʘʧʣʠʪʦʠʜʥʠ ʛʨʘʥʠʪʠ; ʛʨʫʧʘ ʥʘ ʥʝʩʢʘʤʝʥʝʪʠ ʠ ʧʦʣʫʩʢʘʤʝʥʝʪʠ ʢʘʨʧʝʩʪʠ ʤʘʩʠ 

(ʧʣʠʦʮʝʥʩʢʠʪʝ ʩʝʜʠʤʝʥʪʠ) ʠ ʛʨʫʧʘ ʥʘ ʥʝʚʨʟʘʥʠ ʠʣʠ ʩʣʘʙʦ ʚʨʟʘʥʠ ʢʘʨʧʠ ʚʦ ʢʦʿʘ ʩʧʘʺʘʘʪ: 

ʧʘʜʠʥʩʢʠ ʜʝʣʫʚʠʿʘʣʥʠ ʪʚʦʨʙʠ, ʮʨʚʝʥʠʮʘ ʠ ʘʣʫʚʠʿʘʣʥʠ ʩʝʜʠʤʝʥʪʠ.  

ɺʦ ʨʘʤʢʘ ʥʘ ʩʘʤʠʦʪ ʢʦʥʮʝʩʠʩʢʠ ʧʨʦʩʪʦʨ ʨʝʯʠʩʠ ʚʦ ʮʝʣʦʩʪ ʩʝ ʨʘʩʧʨʦʩʪʨʘʥʝʪʠ 

ʤʝʨʤʝʨʠʟʠʨʘʥʠ ʚʘʨʦʚʥʠʮʠ ʠ ʤʝʨʤʝʨʠ. ʊʠʝ ʦʜ ʀɻ ʘʩʧʝʢʪ ʩʝ ʚʦʚʨʩʪʝʥʠ ʚʦ ʛʨʫʧʘʪʘ ʥʘ ʮʚʨʩʪʦ 

ʩʢʘʤʝʥʝʪʠ ʢʘʨʧʠ.  

ʉʧʦʨʝʜ ʦʚʠʝ ʠʟʚʨʰʝʥʠ ʜʝʪʘʣʥʠ ʛʝʦʣʦʰʢʠ ʠʩʪʨʘʞʫʚʘˁʘ ʠ ʘʥʘʣʠʟʘ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʜ 

ʣʘʙʦʨʘʪʦʨʠʩʢʠʪʝ ʠʩʧʠʪʫʚʘˁʘ ʤʦʞʝ ʜʘ ʩʝ ʢʦʥʩʪʘʪʠʨʘ ʜʝʢʘ ʩʧʦʨʝʜ ʢʣʘʩʠʬʠʢʘʮʠʿʘʪʘ ɻʅ 200 

ʤʦʞʘʪ ʜʘ ʩʝ ʚʦʚʨʩʪʘʪ ʚʦ VI ʢʘʪʝʛʦʨʠʿʘ ʥʘ ʠʩʢʦʧ. ʃʦʢʘʣʥʦ ʚʦ ʦʜʨʝʜʝʥʠ ʜʝʣʦʚʠ ʢʘʜʝ ʤʦʞʘʪ 

ʜʘ ʩʝ ʩʨʝʪʥʘʪ ʠ ʧʦʤʘʩʠʚʥʠ ʧʘʨʪʠʠ ʤʦʞʘʪ ʜʘ ʩʝ ʚʦʚʨʩʪʘʪ ʠ ʚʦ VI/VII ʢʘʪʝʛʦʨʠʿʘ ʥʘ ʠʩʢʦʧ, ʘ 

ʚʦ ʧʦʟʜʨʦʙʝʥʠʪʝ ʠ ʪʝʢʪʦʥʠʟʠʨʘʥʠ ʟʦʥʠ ʠ ʚʦ IV/V ʢʘʪʝʛʦʨʠʿʘ.  

 

ʀʩʧʠʪʫʚʘˁʝ ʥʘ ʚʘʣʠʪʝʪʦʪ ʥʘ ʤʠʥʝʨʘʣʥʘʪʘ ʩʫʨʦʚʠʥʘ  

ʀʩʧʠʪʫʚʘˁʝʪʦ ʥʘ ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʤʠʥʝʨʘʣʥʘʪʘ ʩʫʨʦʚʠʥʘ ʧʨʝʪʩʪʘʚʫʚʘ ʝʜʝʥ ʦʜ 

ʢʣʫʯʥʠʪʝ ʩʝʛʤʝʥʪʠ ʟʘ ʫʪʚʨʜʫʚʘˁʝ ʥʘ ʤʦʞʥʦʩʪʘ ʟʘ ʝʢʩʧʦʣʘʪʘʮʠʿʘ ʥʘ ʠʩʪʘʪʘ. ɿʘ ʪʘʘ ʮʝʣ 

ʨʝʘʣʠʟʠʨʘʥʠ ʩʝ ʥʠʟʘ ʥʘ ʪʝʨʝʥʩʢʠ ʠ ʣʘʙʦʨʘʪʦʨʠʩʢʠ ʠʩʧʠʪʫʚʘˁʘ ʚʨʟ ʦʩʥʦʚʘ ʥʘ ʢʦʠ ʧʨʝʮʠʟʥʦ 

ʩʝ ʫʪʚʨʜʝʥʠ ʥʝʿʟʠʥʠʪʝ ʢʚʘʣʠʪʘʪʠʚʥʠ ʩʚʦʿʩʪʚʘ.  

 

ʄʝʪʦʜʠ ʥʘ ʦʧʨʦʙʫʚʘˁʝ  

ʆʧʨʦʙʫʚʘˁʝʪʦ ʥʘ ʤʠʥʝʨʘʣʥʘʪʘ ʩʫʨʦʚʠʥʘ ʝ ʠʟʚʨʰʝʥʦ ʩʦ ʟʝʤʘˁʝ ʥʘ ʧʨʠʤʝʨʦʮʠ ʦʜ 

ʿʘʜʨʘʪʘ ʦʜ ʩʠʪʝ ʯʝʪʠʨʠ ʠʩʪʨʘʞʥʠ ʜʫʧʯʦʪʠʥʠ. ʇʨʠ ʦʧʨʦʙʫʚʘˁʝʪʦ ʚʦʜʝʥʦ ʝ ʩʤʝʪʘʢʘ ʜʘ ʩʝ 

ʟʘʤʘʪ ʧʨʦʙʠ ʦʜ ʥʘʿʨʝʧʨʝʟʝʥʪʘʪʠʚʝʥ ʤʘʪʝʨʠʿʘʣ ʢʦʿ ˃ʝ ʛʦ ʦʪʩʣʠʢʘ ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʮʝʣʠʦʪ 

ʠʥʪʝʨʚʘʣ ʥʘ ʿʘʜʨʦʪʦ ʦʜ ʜʫʧʯʦʪʠʥʠʪʝ. ʇʦʨʘʜʠ ʜʦʩʪʘ ʛʦʣʝʤʘʪʘ ʫʝʜʥʘʯʝʥʦʩʪ ʠ ʩʣʠʯʥʦʩʪ ʥʘ 

ʿʘʜʨʦʪʦ ʦʜ ʩʠʪʝ ʯʝʪʠʨʠ ʜʫʧʯʦʪʠʥʠ, ʧʨʦʙʠʪʝ ʩʝ ʛʨʫʧʠʨʘʥʠ ʠ ʜʦʙʠʝʥʘ ʝ ʝʜʥʘ 



ɹʘʨʘˁʝ ʟʘ ɹ-ʀʉʂɿ, ʀʥʩʪʘʣʘʮʠʠ ʟʘ ʠʩʢʦʧ, ʜʨʦʙʝˁʝ, ʤʝʣʝˁʝ, ʩʝʝˁʝ, ʟʘʛʨʝʚʘˁʝ ʥʘ 

ʤʠʥʝʨʘʣʥʠ ʩʫʨʦʚʠʥʠ , ɼʨʫʰʪʚʦ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʛʨʘʜʝʞʥʠʰʪʚʦ, ʪʨʛʦʚʠʿʘ  ʠ ʫʩʣʫʛʠ 

Ăɽʋʈʆɱɸʅʀ ʂʆʇñ ɼʆʆ ʄʘʢʝʜʦʥʩʢʠ ɹʨʦʜ, ʣʦʢʘʣʠʪʝʪʦʪ Ăʆʛʣʝʜʘʣʝʮñ ʄʘʢʝʜʦʥʩʢʠ  ɹʨʦʜ. 
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ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʘ ï ʢʦʤʧʦʟʠʪʥʘ ʧʨʦʙʘ ʢʦʿʘ ʝ ʜʘʜʝʥʘ ʥʘ ʘʥʘʣʠʟʘ ʚʦ ɻʨʘʜʝʞʝʥ ʀʥʩʪʠʪʫʪ 

Ăʄʘʢʝʜʦʥʠʿʘñ - ʉʢʦʧʿʝ ʧʦʨʘʜʠ ʦʜʨʝʜʫʚʘˁʝ ʥʘ ʧʦʚʝ˃ʝ ʧʘʨʘʤʝʪʨʠ ʥʝʦʧʭʦʜʥʠ ʟʘ ʜʝʬʠʥʠʨʘˁʝ 

ʥʘ ʬʠʟʠʯʢʦ-ʤʝʭʘʥʠʯʢʠʪʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʤʠʥʝʨʘʣʥʘʪʘ ʩʫʨʦʚʠʥʘ - ʚʘʨʦʚʥʠʢ, ʟʘʩʪʘʧʝʥʘ 

ʥʘ ʦʚʦʿ ʢʦʥʮʝʩʠʩʢʠ ʧʨʦʩʪʦʨ. ʆʩʚʝʥ ʦʚʘ ʟʝʤʝʥʠ ʩʝ ʠ ʜʚʝ ʧʨʦʙʠ ʟʘ ʤʠʥʝʨʘʣʦʰʢʦ-

ʧʝʪʨʦʛʨʘʬʩʢʠ ʠʩʧʠʪʫʚʘˁʘ ʧʦʨʘʜʠ ʜʝʬʠʥʠʨʘˁʝ ʥʘ ʤʠʥʝʨʘʣʦʰʢʦ-ʧʝʪʨʦʛʨʘʬʩʢʠʦʪ ʩʦʩʪʘʚ. 

ʅʘʯʠʥʦʪ ʥʘ ʦʧʨʦʙʫʚʘˁʝ ʠ ʟʝʤʝʥʠʪʝ ʢʦʣʠʯʠʥʠ ʥʘ ʦʧʨʦʙʘʥʠʦʪ ʤʘʪʝʨʠʿʘʣ ʝ ʚʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ 

ʧʨʝʜʚʠʜʝʥʠʦʪ ʦʙʝʤ ʚʦ ʩʦʦʜʚʝʪʥʠʦʪ ʇʨʦʝʢʪ ʟʘ ʜʝʪʘʣʥʠ ʛʝʦʣʦʰʢʠ ʠʩʪʨʘʞʫʚʘˁʘ. ɿʝʤʝʥʠʪʝ 

ʢʦʣʠʯʠʥʠ ʩʝ ʠʩʪʦ ʪʘʢʘ ʚʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ ʄʂʉ ʟʘ ʣʘʙʦʨʘʪʦʨʠʩʢʘ ʘʥʘʣʠʟʘ ʥʘ ʚʘʨʦʚʥʠʢʦʪ ʢʘʢʦ 

ʛʨʘʜʝʞʥʦ-ʪʝʭʥʠʯʢʠ ʢʘʤʝʥ. 

 

ʈʝʟʫʣʪʘʪʠ ʦʜ ʣʘʙʦʨʘʪʦʨʠʩʢʠʪʝ ʠ ʪʝʭʥʦʣʦʰʢʠʪʝ ʠʩʧʠʪʫʚʘˁʘ  

ʇʦʩʣʝ ʠʟʚʨʰʝʥʦʪʦ ʪʝʨʝʥʩʢʦ ʠʩʪʨʘʞʫʚʘˁʝ ʠ ʦʧʨʦʙʫʚʘˁʝ, ʥʘʧʨʘʚʝʥʠ ʩʝ ʦʜʨʝʜʝʥʠ 

ʣʘʙʦʨʘʪʦʨʠʩʢʠ ʠʩʧʠʪʫʚʘˁʘ ʧʨʠ ʰʪʦ ʩʝ ʜʦʙʠʝʥʠ ʧʨʝʮʠʟʥʠ ʢʚʘʣʠʪʘʪʠʚʥʠ ʧʦʜʘʪʦʮʠ ʟʘ 

ʤʠʥʝʨʘʣʥʘʪʘ ʩʫʨʦʚʠʥʘ. ɿʘ ʘʜʝʢʚʘʪʥʦ ʜʝʬʠʥʠʨʘˁʝ ʥʘ ʠʩʧʠʪʫʚʘʥʘʪʘ ʤʠʥʝʨʘʣʥʘ ʩʫʨʦʚʠʥʘ 

(ʚʘʨʦʚʥʠʢ), ʨʝʘʣʠʟʠʨʘʥʠ ʩʝ ʥʝʢʦʣʢʫ ʚʠʜʦʚʠ ʥʘ ʣʘʙʦʨʘʪʦʨʠʩʢʠ ʘʥʘʣʠʟʠ ʢʦʠ ʩʝ ʚʦ ʩʢʣʘʜ ʩʦ 

ʄʂʉ ʟʘ ʠʩʧʠʪʫʚʘˁʝ ʥʘ ʛʨʘʜʝʞʥʦ ʪʝʭʥʠʯʢʠ ʢʘʤʝʥ:  

- ʤʠʥʝʨʘʣʦʰʢʦ - ʧʝʪʨʦʛʨʘʬʢʘ ʘʥʘʣʠʟʘ;  

- ʭʝʤʠʩʢʘ ʘʥʘʣʠʟʘ ʟʘ ʰʪʝʪʥʠ ʢʦʤʧʦʥʝʥʪʠ;  

- ʬʠʟʠʯʢʦ-ʤʝʭʘʥʠʯʢʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ;  

ɺʨʟ ʦʩʥʦʚʘ ʥʘ ʠʟʚʨʰʝʥʠʪʝ ʠʩʧʠʪʫʚʘˁʘ ʜʦʙʠʝʥʠ ʩʝ ʩʣʝʜʥʠʚʝ ʨʝʟʫʣʪʘʪʠ ʟʘ ʤʠʥʝʨʘʣʦʰʢʦ - 

ʧʝʪʨʦʛʨʘʬʩʢʠʦʪ ʩʦʩʪʘʚ ʥʘ ʤʠʥʝʨʘʣʥʘʪʘ ʩʫʨʦʚʠʥʘ:  

- ʇʦʨʘʜʠ ʫʪʚʨʜʫʚʘˁʝ ʥʘ ʤʠʥʝʨʘʣʦʰʢʦ-ʧʝʪʨʦʛʨʘʬʩʢʠʦʪ ʩʦʩʪʘʚ ʟʝʤʝʥʠ ʩʝ ʜʚʝ ʧʨʦʙʠ ʠ 

ʪʦʘ ʦʜ ʨʘʩʢʦʧ ʈ-3 ʠ ʨʘʩʢʦʧ ʈ-4 ʢʦʠ ʩʝ ʧʦʦʜʜʝʣʥʦ ʘʥʘʣʠʟʠʨʘʥʠ.  

ʄʘʢʨʦʩʢʦʧʩʢʠ ʦʧʠʩ  

ʇʨʠʤʝʨʦʢʦʪ ʦʜ ʈ-3 ʩʝ ʦʜʣʠʢʫʚʘ ʩʦ ʩʚʝʪʣʦ-ʩʠʚʢʘʩʪʘ ʙʦʿʘ, ʨʘʩʧʦʨʝʜʝʥʘ ʧʦ ʧʨʘʚʠʣʥʦ 

ʧʘʨʘʣʝʣʥʠ ʩʣʦʝʚʠ ʢʦʠ ʥʠʿʘʥʩʠʨʘʥʦ ʩʝ ʩʤʝʥʫʚʘʘʪ ʤʝʺʫ ʩʝʙʝ ʠ ʤʫ ʜʘʚʘʪ ʪʨʘʢʘʩʪʘ ʪʝʢʩʪʫʨʘ ʥʘ 

ʠʩʪʠʦʪ ʠ ʩʨʝʜʥʦʟʨʥʝʩʪ ʩʦʩʪʘʚ. ʇʨʠʤʝʨʦʢʦʪ ʦʜ ʈ-4 ʝ ʩʦ ʙʝʣʘ ʙʦʿʘ ʠ ʩʚʝʪʣʦʩʠʚʢʘʩʪʘ ʥʠʿʘʥʩʘ. 

ʀʤʘ ʩʠʪʥʦʟʨʥʝʩʪʘ ʥʠʿʘʥʩʘ ʠ ʩʦʩʝʤʘ ʩʣʘʙʦ ʦʨʠʝʥʪʠʨʘʥʘ ʪʝʢʩʪʫʨʘ.  

ʀ ʜʚʘʪʘ ʧʨʠʤʝʨʦʢʘ ʩʦ ʣʘʜʥʘ ʨʝʟʨʝʜʝʥʘ HCL ʩʣʘʙʦ ʨʝʘʛʠʨʘʘʪ ʠ ʫʢʘʞʫʚʘʪ ʥʘ ʜʦʣʦʤʠʪʩʢʠ 

ʩʦʩʪʘʚ.  



ɹʘʨʘˁʝ ʟʘ ɹ-ʀʉʂɿ, ʀʥʩʪʘʣʘʮʠʠ ʟʘ ʠʩʢʦʧ, ʜʨʦʙʝˁʝ, ʤʝʣʝˁʝ, ʩʝʝˁʝ, ʟʘʛʨʝʚʘˁʝ ʥʘ 

ʤʠʥʝʨʘʣʥʠ ʩʫʨʦʚʠʥʠ , ɼʨʫʰʪʚʦ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʛʨʘʜʝʞʥʠʰʪʚʦ, ʪʨʛʦʚʠʿʘ  ʠ ʫʩʣʫʛʠ 

Ăɽʋʈʆɱɸʅʀ ʂʆʇñ ɼʆʆ ʄʘʢʝʜʦʥʩʢʠ ɹʨʦʜ, ʣʦʢʘʣʠʪʝʪʦʪ Ăʆʛʣʝʜʘʣʝʮñ ʄʘʢʝʜʦʥʩʢʠ  ɹʨʦʜ. 
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ʄʠʢʨʦʩʢʦʧʩʢʠ ʦʧʠʩ  

ʇʨʠʤʝʨʦʢʦʪ ʦʜ ʨʘʩʢʦʧʦʪ ʈ-3 ʧʨʝʪʩʪʘʚʫʚʘ ʢʘʨʙʦʥʘʪʥʘ ʢʘʨʧʘ, ʢʦʿʘ ʝ ʠʟʛʨʘʜʝʥʘ ʦʜ 

ʜʦʣʦʤʠʪ ʠ ʚʦ ʤʘʣʘ ʤʝʨʘ ʦʜ ʢʘʣʮʠʪ. ʀʤʘ ʛʨʘʥʦʙʣʘʩʪʠʯʥʘ ʜʦ ʤʘʣʢʫ ʭʝʪʝʨʦ- ʛʨʘʥʦʙʣʘʩʪʠʯʥʘ 

ʩʪʨʫʢʪʫʨʘ, ʦʜʥʦʩʥʦ ʩʣʘʙʘ ʭʝʪʝʨʦʟʨʥʝʩʪʘ ʩʪʨʫʢʪʫʨʘ. ʉʪʨʫʢʪʠʨʘʪʘ ʤʫ ʝ ʤʠʢʨʦʢʨʠʩʪʘʣʝʩʪʘ, 

ʧʦʨʝʪʢʦ ʢʨʠʧʪʦʢʨʠʩʪʘʣʝʩʪʘ. ʀʤʘ ʤʘʣʢʫ ʥʘʛʣʘʩʝʥʘ ʦʨʠʝʥʪʠʨʘʥʘ ʪʝʢʩʪʫʨʘ ʚʦ ʝʜʝʥ ʧʨʘʚʝʮ. 

ɺʦ ʧʨʠʤʝʨʦʢʦʪ ʠʤʘ ʩʦʩʝʤʘ ʤʘʣʦ ʧʨʠʩʫʩʪʚʦ ʥʘ ʛʣʠʥʦʚʠʪʘ ʤʘʪʝʨʠʿʘ ʰʪʦ ʥʘ ʢʘʨʧʘʪʘ ʠ ʜʘʚʘ 

ʩʠʚʢʘʩʪʘ ʥʠʿʘʥʩʘ. ʇʨʠʤʝʨʦʢʦʪ ʦʜ ʈ-4 ʩʝ ʦʜʣʠʢʫʚʘ ʩʦ ʢʘʨʙʦʥʘʪʝʥ ʩʦʩʪʘʚ, ʠ ʛʣʘʚʥʦ ʝ 

ʠʟʛʨʘʜʝʥ ʦʜ ʜʦʣʦʤʠʪ, ʜʦʜʝʢʘ ʢʘʣʮʠʪʦʪ ʝ ʤʥʦʛʫ ʤʘʣʢʫ ʟʘʩʪʘʧʝʥ. ɺʦ ʩʧʦʨʝʜʙʘ ʩʦ 

ʧʨʝʪʭʦʜʥʠʦʪ ʧʨʠʤʝʨʦʢ ʪʫʢʘ ʢʘʣʮʠʪʦʪ ʝ ʫʰʪʝ ʧʦʤʘʣʢʫ ʟʘʩʪʘʧʝʥ. ʂʘʨʧʘʪʘ ʠʤʘ ʠʟʨʘʟʝʥʦ 

ʦʨʠʝʥʪʠʨʘʥʘ ʪʝʢʩʪʫʨʘ ʧʦ ʢʦʿ ʧʨʘʚʝʮ ʠʤʘ ʤʘʣʦ ʠʟʜʦʣʞʫʚʘˁʝ ʥʘ ʜʦʣʦʤʠʪʩʢʠʪʝ ʟʨʥʘ. 

ʇʦʧʨʝʯʥʦ ʠ ʥʘʜʦʣʞʥʦ ʥʘ ʦʨʠʝʥʪʠʨʘʥʦʩʪʘ ʩʝ ʿʘʚʫʚʘʘʪ ʤʣʘʟʝʚʠ ʬʦʨʤʠ ʥʘ ʢʘʣʮʠʪʩʢʠ ʟʨʥʘ. 

ʀʤʘ ʩʠʪʥʦʟʨʥʝʩʪ ʩʦʩʪʘʚ ʠ ʩʠʪʥʦ ʛʨʘʥʦʙʣʘʩʪʠʯʥʘ ï ʤʠʢʨʦʢʨʠʩʪʘʣʝʩʪʘ ʩʪʨʫʢʪʫʨʘ.  

ɼʝʪʘʣʝʥ ʦʧʠʩ ʟʘ ʤʠʥʝʨʦʣʦʰʢʦ ï ʧʝʪʨʦʛʨʘʬʩʢʠʪʝ ʩʚʦʿʩʪʚʘ ʥʘ ʟʝʤʝʥʠʪʝ ʧʨʠʤʝʨʦʮʠ ʦʜ 

ʥʘʦʺʘʣʠʰʪʝʪʦ ñʆʛʣʝʜʘʣʝʮò ʩʝ ʜʘʜʝʥʠ ʚʦ ʧʦʩʝʙʝʥ ʠʟʚʝʰʪʘʿ ʢʦʿ ʝ ʩʦʩʪʘʚʝʥ ʜʝʣ ʥʘ 

ʜʦʢʫʤʝʥʪʘʮʠʦʥʠʦʪ ʤʘʪʝʨʠʿʘʣ ʦʜ ʦʚʦʿ ʝʣʘʙʦʨʘʪ. ʉʦ ʠʩʧʠʪʫʚʘˁʝ ʥʘ ʬʠʟʠʯʢʦ ʤʝʭʘʥʠʯʢʠʪʝ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʚʘʨʦʚʥʠʢʦʪ ʜʦʙʠʝʥʠ ʩʝ ʩʣʝʜʥʠʚʝ ʨʝʟʫʣʪʘʪʠ ʊʘʙʝʣʘ ʙʨ.17 

ʊʘʙʝʣʘ 17. ʌʠʟʠʯʢʦ-ʤʝʭʘʥʠʯʢʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʈʝʜ.  

ʙʨʦʿ  

ʀʩʧʠʪʫʚʘˁʝ  ʄʝʪʦʜʘ 

ʩʧʦʨʝʜ ʄʂʉ  

ɽʜʠʥʝʯʥʘ 

ʤʝʨʘ  

ʆʟʥʘʢʘ  ʈʝʟ. ʦʜ  

ʠʩʧʠʪʫʚʘˁʝ  

ʋʩʣʦʚʠ ʟʘ 

ʂʚʘʣʠʪʝʪ  

 

 

 

1.  

ɱʘʢʦʩʪ ʥʘ  

ʧʨʠʪʠʩʦʢ ʚʦ 

ʩʫʚʘ  

ʩʦʩʪʦʿʙʘ  

ɹ.ɹ8.012  MPa  ɓp sred  169,32  ɹɽʊ/ʤʠʥ.(80; 160)  

ɹʅʉ/ʤʠʥ.(100)  

ɸɹ/ʤʠʥ.(120, 140; 

160)  

ʊʘʤʧʦʥ/ʤʠʥ.(100;1

20)  

2.  ɱʘʢʦʩʪ ʥʘ  

ʧʨʠʪʠʩʦʢ ʚʦ  

ʚʦʜʦʟʘʩʠʪʝʥʘ  

ʩʦʩʪʦʿʙʘ  

ɹ.ɹ8.012  MPa  ɓp sred  147,42  ɹɽʊ /ʤʠʥ.(64; 128)  

ɹʅʉ/n.(100)  

3.  ɱʘʢʦʩʪ ʥʘ  

ʧʨʠʪʠʩʦʢ ʧʦʩʣʝ 

25 ʮʠʢ. ʤʨʟʥʝˁʝ 

ʠ ʦʜʤʨʟʥʫʚʘˁʝ  

ɹ.ɹ8.012  MPa  ɓp sred  138.18  ɹʅʉ/ɼʦʟʚʦʣʝʥʘ 

ʟʘʛʫʙʘ  

ʥʘ ʿʘʢʦʩʪ ʥʘ 

ʧʨʠʪʠʩʦʢ  

ʧʦʩʣʝ ʄ25 ʮʠʢ. ï 

ʤʘʭ.20%  

ɿʘʛʫʙʘ ʥʘ ʿʘʢʦʩʪ  %  ZM25  9.3   

4.  ɺʦʜʦʚʧʠʚʘˁʝ  ɹ.ɹ8.010  %  U  0.2  ɹɽʊ/max.( 1.0 )  
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/ʤ/ʤ/  ɸɹ/max.(0.75;1.0)  

ʊɸʄʇ/ʤʘʭ.(1.0)  

5.  ʆʪʧʦʨʥʦʩʪ ʥʘ  

ʘʙʝˁʝ ʩʦ ʩʪʨʫʞʝˁʝ  

ɹ.ɹ8.015  cm3/50 

cm2  

Ab.  19,86  ɹɽʊ/max.( 35.0 )  

ɸɹ/max.(12.0, 18.0, 

35.0)  

6.  ɿʘʬʘʪʥʠʥʩʢʘ ʤʘʩʘ ʩʦ 

ʧʦʨʠ ʠ ʰʫʧʣʠʥʠ  

ɹ.ɹ8.032  kg/m3  yv.  2790  (2000 - 3000) kg/m3  

7.  ɿʘʬʘʪʥʠʥʩʢʘ ʤʘʩʘ 

ʙʝʟ ʧʦʨʠ ʠ ʰʫʧʣʠʥʠ  

ɹ.ɹ8.032  kg/m3  ys  

 
2830  (2000 - 3000) kg/m3  

8.  ʂʦʝʬʠʮʠʝʥʪ ʥʘ  

ʟʘʬʘʪʥʠʥʩʢʘ ʤʘʩʘ  

ɹ.ɹ8.032  Koef.  i  0.986  /  

9.  ʉʪʝʧʝʥ ʥʘ ʛʫʩʪʠʥʘ  ɹ.ɹ8.032  %  SG  98,6  /  

10.  ʇʦʨʦʟʥʦʩʪ  ɹ.ɹ8.032  % /ʤ/ʤ/  p  1.4  max.(5.0)  

11.  ʇʦʩʪʦʿʘʥʦʩʪ ʥʘ  

ʜʝʿʩʪʚʦ ʥʘ ʤʨʘʟ  

ɹ.ɹ8.002  %  

/ʤ/ʤ/  

ZMr  1.6  max.(5.0)  

12.  ʄʠʥʝʨʘʣʦʰʢʦ ï  

ʇʝʪʨʦʛʨʘʬʩʢʠ  

ʩʦʩʪʘʚ  

ɹ.ɹ8.003  %  

/ʤ/ʤ/  

MPS  ʥʝ  

ʦʜʨʝʜʝʥ  

ʧʦʚʦʣʝʥ  
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ʆʮʝʥʢʘ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʜ ʠʩʧʠʪʫʚʘˁʘʪʘ ʥʘ ʢʚʘʣʠʪʝʪʦʪ  ʅʘ ʦʩʥʦʚʘ ʥʘ ʠʟʚʨʰʝʥʘʪʘ 

ʤʠʥʝʨʘʣʦʰʢʦ-ʧʝʪʨʦʛʨʘʬʩʢʘ ʘʥʘʣʠʟʘ, ʢʘʤʝʥʦʪ ʦʜ ʣʦʢʘʣʠʪʝʪʦʪ Ăʆʛʣʝʜʘʣʝʮñ ï ʦ. 

ʄʘʢʝʜʦʥʩʢʠ ɹʨʦʜ, ʝ ʜʝʪʝʨʤʠʥʠʨʘʥ ʢʘʢʦ ʚʘʨʦʚʥʠʢ ʩʦ ʟʨʥʝʩʪʘ ʩʪʨʫʢʪʫʨʘ ʠ ʤʘʩʠʚʥʘ 

ʪʝʢʩʪʫʨʘ. ʉʧʦʨʝʜ ʤʠʥʝʨʘʣʦʰʢʦ-ʧʝʪʨʦʛʨʘʬʩʢʠʦʪ ʩʦʩʪʘʚ ʠ ʩʪʨʫʢʪʫʨʥʠʪʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʦʚʘʘ ʤʠʥʝʨʘʣʥʘ ʩʫʨʦʚʠʥʘ (ʜʦʣʦʤʠʪʩʢʠ ʤʝʨʤʝʨ) ʝ ʜʦʩʪʘ ʧʦʚʦʣʥʘ ʟʘ ʧʨʠʤʝʥʘ ʚʦ 

ʛʨʘʜʝʞʥʠʰʪʚʦʪʦ ʠ ʤʦʞʝ ʜʘ ʥʘʿʜʝ ʧʨʠʤʝʥʘ ʚʦ ʛʨʘʜʝʞʥʠ ʮʝʣʠ, ʢʦʿʘ ˃ʝ ʟʘʚʠʩʠ ʦʜ ʬʠʟʠʯʢʦ-

ʤʝʭʘʥʠʯʢʠʪʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʢʘʤʝʥʦʪ.  

ʉʧʦʨʝʜ ʫʪʚʨʜʝʥʠʪʝ ʬʠʟʠʯʢʦ-ʤʝʭʘʥʠʯʢʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʞʝ ʜʘ ʩʝ ʢʘʞʝ ʜʝʢʘ 

ʠʩʧʠʪʫʚʘʥʠʦʪ ʧʨʠʤʝʨʦʢ ʩʝ ʦʜʣʠʢʫʚʘ ʩʦ ʟʘʜʦʚʦʣʫʚʘʯʢʘ ʿʘʢʦʩʪ ʥʘ ʧʨʠʪʠʩʦʢ ʢʦʿʘ ʚʦ ʩʫʚʘ  

ʩʦʩʪʦʿʙʘ ʠʟʨʘʟʝʥʘ ʢʘʢʦ ʩʨʝʜʥʘ ʚʨʝʜʥʦʩʪ ʠʟʥʝʩʫʚʘ ɓp psred.= 169,32 MPa, ʚʦ ʚʦʜʦʟʘʩʠʪʝʥʘ 

ʩʦʩʪʦʿʙʘ ʠʟʨʘʟʝʥʘ ʢʘʢʦ ʩʨʝʜʥʘ ʚʨʝʜʥʦʩʪ ʠʟʥʝʩʫʚʘ ɓp psred.= 147,42 MPa.  

ɺʦʣʫʤʝʥʩʢʘʪʘ ʤʘʩʘ ʥʘ ʠʩʧʠʪʘʥʠʦʪ ʧʨʠʤʝʨʦʢ ʠʟʥʝʩʫʚʘ ɔv= 2,79 t/m3, ʩʧʝʮʠʬʠʯʥʘʪʘ ʤʘʩʘ 

ʠʟʥʝʩʫʚʘ ɔʩ= 2,83 t/m3. ʀʩʪʠʦʪ ʠʤʘ ʨʝʣʘʪʠʚʥʦ ʚʠʩʦʢ ʩʪʝʧʝʥ ʥʘ ʛʫʩʪʠʥʘ SG=98,6% ʠ 

ʨʝʣʘʪʠʚʥʦ ʤʘʣʘ ʧʦʨʦʟʥʦʩʪ p=1.4%, ʤʘʣʦ ʚʦʜʦʚʧʠʚʘˁʝ U=0.2%, ʨʝʣʘʪʠʚʥʦ ʜʦʙʨʘ ʦʪʧʦʨʥʦʩʪ 

ʥʘ ʘʙʝˁʝ ʩʦ ʩʪʨʫʞʝˁʝ Ab=19.86 cm3/50cm2 .  

ʂʘʤʝʥ ʤʘʪʝʨʠʿʘʣ ʩʦ ʚʘʢʚʠ ʬʠʟʠʯʢʦ-ʤʝʭʘʥʠʯʢʠ ʠ ʤʠʥʝʨʘʣʦʰʢʦ-ʧʝʪʨʦʛʨʘʬʩʢʠ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʞʝ ʜʘ ʥʘʿʜʝ ʧʨʠʤʝʥʘ ʢʘʢʦ ʩʫʨʦʚʠʥʘ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʘʛʨʝʛʘʪ ʟʘ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʙʝʪʦʥʩʢʠ ʤʝʰʘʚʠʥʠ, ʢʘʢʦ ʩʫʨʦʚʠʥʘ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʪʘʤʧʦʥʩʢʠ 

ʤʘʪʝʨʠʿʘʣ, ʢʘʢʦ ʠ ʟʘ ʜʨʫʛʠ ʛʨʘʜʝʞʥʠ ʮʝʣʠ ʟʘ ʢʦʠ ʙʘʨʘʥʠʪʝ ʢʨʠʪʝʨʠʫʤʠ ʙʠ ʙʠʣʝ ʟʘʜʦʚʦʣʝʥʠ. 

 

III. ʋʇʈɸɺʋɺɸɳɽ ʀ ʂʆʅʊʈʆʃɸ 

ʇʨʠʣʦʞʝʪʝ ʦʨʛʘʥʠʟʘʮʠʦʥʠ ʰʝʤʠ ʠ ʜʨʫʛʠ ʨʝʣʝʚʘʥʪʥʠ ʧʦʜʘʪʦʮʠ. 

ʆʩʦʙʝʥʦ ʜʘ ʩʝ ʥʘʚʝʜʝ ʣʠʮʝʪʦ ʦʜʛʦʚʦʨʥʦ ʟʘ ʧʨʘʰʘˁʘʪʘ ʦʜ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ. 

 

ʆɼɻʆɺʆʈ 

 

ʊʝʭʥʦʣʦʰʢʠʦʪ ʩʠʩʪʝʤ ʥʘ ʧʦʚʨʰʠʥʩʢʘ ʝʢʩʧʣʦʘʪʘʮʠʿʘ ʦʜ ʧʦʚʨʰʠʥʩʢʠʦʪ ʢʦʧ Ăʆʛʣʝʜʘʣʝʮñ, 

ʬʫʥʢʮʠʦʥʠʨʘ ʢʘʢʦ ʮʝʣʠʥʘ ʧʦʤʝʺʫ ʧʦʪʨʝʙʥʘʪʘ ʦʧʨʝʤʘ ʠ ʧʦʪʨʝʙʥʘʪʘ ʨʘʙʦʪʥʘ ʩʥʘʛʘ.  

ʈʘʙʦʪʥʘʪʘ ʩʥʘʛʘ ʧʦʪʨʝʙʥʘ ʟʘ ʨʝʘʣʠʟʠʨʘˁʝ ʥʘ ʧʣʘʥʠʨʘʥʠʦʪ ʛʦʜʠʰʝʥ ʢʘʧʘʮʠʪʝʪ ʥʘ 

ʧʦʚʨʰʠʥʩʢʠʦʪ ʢʦʧ ʝ ʜʘʜʝʥʘ ʚʦ ʊʘʙʝʣʘ ʙʨ. 18  
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ɿʘ ʨʝʘʣʠʟʠʨʘˁʝ ʥʘ ʧʣʘʥʠʨʘʥʠʦʪ ʛʦʜʠʰʝʥ ʢʘʧʘʮʠʪʝʪ ʥʘ ʧʦʚʨʰʠʥʩʢʠʦʪ ʢʦʧ 

Ăʆʛʣʝʜʘʣʝʮñ ʦʜ 50.000 ʪʦʥʠ ʚʘʨʦʚʥʠʢ, ʚʦ ʧʨʦʝʢʪʥʘʪʘ ʟʘʜʘʯʘ ʩʝ ʧʨʝʜʚʠʜʝʥʠ 200 ʨʘʙʦʪʥʠ 

ʜʝʥʦʚʠ ʚʦ ʪʝʢʦʪ ʥʘ ʝʜʥʘ ʢʘʣʝʥʜʘʨʩʢʘ ʛʦʜʠʥʘ ʠ ʨʘʙʦʪʘ ʚʦ 1 (ʝʜʥʘ) ʩʤʝʥʘ ʧʦ 8 (ʦʩʫʤ). 

ʆʜ ʠʟʚʨʰʝʥʘʪʘ ʘʥʘʣʠʟʘ ʥʘ ʨʘʙʦʪʥʦʪʦ ʚʨʝʤʝ ʠ ʢʘʧʘʮʠʪʝʪʦʪ ʥʘ ʧʦʚʨʰʠʥʩʢʠʦʪ ʢʦʧ 

ʧʨʦʠʟʣʝʛʫʚʘ ʟʘʢʣʫʯʦʢ ʜʝʢʘ ʚʦ ʩʣʫʯʘʿ ʥʘ ʧʦʪʨʝʙʘ ʟʘ ʟʛʦʣʝʤʫʚʘˁʝ ʥʘ ʛʦʜʠʰʥʠʦʪ ʢʘʧʘʮʠʪʝʪ 

ʥʘ ʧʦʚʨʰʠʥʩʢʠʦʪ ʢʦʧ, ʤʦʞʥʦ ʝ ʠʩʪʦʪʦ ʜʘ ʩʝ ʧʦʩʪʠʛʥʝ ʩʦ ʟʛʦʣʝʤʫʚʘˁʝ ʥʘ ʨʘʙʦʪʥʠʪʝ 

ʜʝʥʦʚʠ, ʚʦʚʝʜʫʚʘˁʝ ʜʚʝ ʨʘʙʦʪʥʠ ʩʤʝʥʠ ʚʦ ʜʝʥʦʪ, ʠʣʠ ʧʨʦʜʦʣʞʝʥʦ ʨʘʙʦʪʥʦ ʚʨʝʤʝ ʚʦ 

ʩʤʝʥʘʪʘ.  

ʋʧʨʘʚʠʪʝʣʦʪ ʨʘʢʦʚʦʜʠ ʩʦ ʮʝʣʦʢʫʧʥʠʪʝ ʘʢʪʠʚʥʦʩʪʠ ʚʦ ʢʦʤʧʘʥʠʿʘʪʘ (ʢʦʤʝʨʮʠʿʘʣʥʠʦʪ 

ʩʝʢʪʦʨ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ.) 

ɽʋʈʆɱɸʅʀ ʂʆʇ ɼʆʆ ʄʘʢʝʜʦʥʩʢʠ ɹʨʦʜ, ʣʦʢʘʣʠʪʝʪʦʪ αʆʛʣʝʜʘʣʝʮά ʄʘʢʝʜʦʥʩʢʠ  

ɹʨʦʜ ˃ʝ primenuva i odr`uva postapki za identifikuvawe na potrebite  i 

sproveduvawe na obuki za site vraboteni koi izvr{uvaat aktivno sti koi se del od 

sistemot za za{tita na `ivotnata sredina. Site u~esnici vo procesite na rabota vo 

"ɽʋʈʆɱɸʅʀ ʂʆʇ ɼʆʆ ʄʘʢʝʜʦʥʩʢʠ ɹʨʦʜ, ʣʦʢʘʣʠʪʝʪʦʪ αʆʛʣʝʜʘʣʝʮά ʄʘʢʝʜʦʥʩʢʠ  ɹʨʦʜ }e 

pominat niz obuka koja gi zapoznava so site barawa na sistemot za za{tita na `ivotnata 

sredina i so odgovornite dadeni niz dokumenatacijata na sistemot za za{tita na 

`ivotnata sredina. So ovaa obuka vrabotenite se zapoznavaat so barawata na Politikata 

za za{tita na `ivotnata sredina, nasokata na deluvawe, celite, zakonskite i drugi te 

barawa koi se obvrzuvaat da gi po~ituvaat, so nivnite obvrski, zna~ajnite aspekti na 

`ivotnata sredina vo nivnata dejnost, akciite vo slu~aj na nezgoda ili vondredni 

situacii, posledicite koi nastanuvaat vo slu~aj na otstapuvawe od predvidenite obvrski , 

korista za `ivotnata sredina od nivniot podobren raboten u~inok i site ostanata detali 

neophodni za uspe{no funkcionirawe na sistemot za za{tita na `ivotnata sredina. Sekoj 

rakovoditel e odgovoren da ja obezbedi potrebnata stru~na osposobenost na svoite 

vraboteni, vrz osnova na kompetentnosta, obukata i/ili rabotnoto islustvo, a vo 

soglasnost so barawata na rabotata koja se izvr{uva.  

ʈʘʢʦʚʦʜʠʪʝʣʦʪ ʥʘ ʧʦʚʨʰʠʥʩʢʠʦʪ ʢʦʧ ʝ ʦʜʛʦʚʦʨʝʥ ʟʘ ʫʧʨʘʚʫʚʘˁʝʪʦ ʩʦ ʧʨʦʮʝʩʦʪ ʥʘ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʘʢʦ ʠ ʟʘ ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʧʨʦʠʟʚʦʜʦʪ ʠ ʚʦʝʜʥʦ ˃ʝ ʙʠʜʝ ʢʦʦʨʜʠʥʘʪʦʨ ʟʘ 

ʞʠʚʦʪʥʘ ʩʨʝʜʠʥʘ ʠ ʦʜʛʦʚʦʨʝʥ ʟʘ ʧʨʘʰʘˁʘʪʘ ʥʘ ʙʘʨʘˁʝʪʦ ʟʘ ʀʥʪʝʛʨʠʨʘʥʦ ʩʧʨʝʯʫʚʘˁʝ ʠ 

ʢʦʥʪʨʦʣʘ ʥʘ ʟʘʛʘʜʫʚʘˁʝʪʦ ʥʘ Ăɽʋʈʆɱɸʅʀ ʂʆʇñ ɼʆʆ ʄʘʢʝʜʦʥʩʢʠ ɹʨʦʜ, ʣʦʢʘʣʠʪʝʪʦʪ 
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Ăʆʛʣʝʜʘʣʝʮñ ʄʘʢʝʜʦʥʩʢʠ ɹʨʦʜ. Posebno ˃ʝ se vodi smetka pri priem ot na novi kadri istite 

da se zapoznaat so svojata uloga vo funkcioniraweto na sistemot za za{tita na `ivotnata 

sredina . 

ʊʘʙʝʣʘ ʙʨ. 18 ʉʠʩʪʝʤʘʪʠʟʘʮʠʿʘ ʥʘ ʧʦʪʨʝʙʥʘ ʨʘʙʦʪʥʘ ʩʥʘʛʘ 

ʈʝʜ. 

ʙʨʦʿ  

ʆʧʠʩ ʥʘ ʨʘʙʦʪʥʦ ʤʝʩʪʦ  ʉʪʨʫʯʥʘ ʩʧʨʝʤʘ  ɹʨʦʿ ʥʘ ʠʟʚʨʰʠʪʝʣʠ  

1  ʋʧʨʘʚʠʪʝʣ ʉʉʉ 2 

2  ʈʘʢʦʚʦʜʠʪʝʣ ʥʘ ʧʦʚʨʰʠʥʩʢʠ ʢʦʧ - 
ʢʦʦʨʜʠʥʘʪʦʨ ʟʘ ʞʠʚʦʪʥʘ ʩʨʝʜʠʥʘ ʠ 

ʦʜʛʦʚʦʨʝʥ ʟʘ ʧʨʘʰʘˁʘʪʘ ʥʘ ʙʘʨʘˁʝʪʦ 

ʟʘ ʀʥʪʝʛʨʠʨʘʥʦ ʩʧʨʝʯʫʚʘˁʝ ʠ 

ʢʦʥʪʨʦʣʘ ʥʘ ʟʘʛʘʜʫʚʘˁʝʪʦ  

ɺʉʉ ï ʜʠʧʣ. ʨʫʜ. ʠʥʞ. 1 

3  ʈʘʢʫʚʘʯ ʩʦ ʭʠʜʨʘʫʣʠʯʝʥ ʙʘʛʝʨ 

Caterpillar 323D 

ʂɺ 1 

 ɺʦʟʘʯ ʥʘ ʢʘʤʠʦʥ Man MAN ï 

TGA 41440 

ʎ ï ʢʘʪ. 1 

6  ɺʦʟʘʯ ʥʘ ʫʪʦʚʘʨʥʘ ʉʉʉ, ʂɺ 1 

 ʏʫʚʘʨʠ (*) ʉʉʉ 3 

ɺʢʫʧʥʦ                                                                   9 

 

ɿʘʙʝʣʝʰʢʘ: ʇʦʨʘʜʠ ʢʘʧʘʮʠʪʘʪʠʚʥʘʪʘ ʨʝʟʝʨʚʘ ʥʘ ʪʝʭʥʦʣʦʰʢʘʪʘ ʦʧʨʝʤʘ, ʜʝʣ ʦʜ 

ʩʠʩʪʝʤʘʪʠʟʠʨʘʥʘʪʘ ʨʘʙʦʪʥʘ ʩʥʘʛʘ, ʚʦ ʬʫʥʢʮʠʿʘ ʥʘ ʥʝʿʟʠʥʘ ʨʘʮʠʦʥʘʣʠʟʘʮʠʿʘ ʤʦʞʝ ʜʘ ʨʘʙʦʪʠ 

ʥʘ ʧʦʚʝ˃ʝ ʨʘʙʦʪʥʠ ʤʝʩʪʘ (ʟʘ ʰʪʦ ʪʨʝʙʘ ʜʘ ʝ ʩʪʨʫʯʥʦ ʢʚʘʣʠʬʠʢʫʚʘʥʘ), ʠʣʠ ʤʦʞʝ ʜʘ ʙʠʜʝ 

ʘʥʛʘʞʠʨʘʥʘ ʦʜ ʜʨʫʛʠ ʩʧʝʮʠʿʘʣʠʟʠʨʘʥʠ ʬʠʨʤʠ. 
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IV . ʉʋʈʆɺʀʅʀ ʀ ʇʆʄʆʐʅʀ ʄɸʊɽʈʀɱɸʃʀ ʀ ɽʅɽʈɻʀʀ ʋʇʆʊʈɽɹɽʅʀ ʀʃʀ 

ʇʈʆʀɿɺɽɼɽʅʀ ɺʆ ʀʅʉʊɸʃɸʎʀɱɸʊɸ 
ʇʨʠʣʦʞʝʪʝ ʣʠʩʪʘ ʥʘ ʩʫʨʦʚʠʥʠʪʝ ʠ ʛʦʨʠʚʘʪʘ ʢʦʠ ʩʝ ʢʦʨʠʩʪʘʪ, ʢʘʢʦ ʧʨʦʠʟʚʦʜʠʪʝ ʠ ʤʝʺʫʧʨʦʠʟʚʦʜʠʪʝ. 

ʇʦʧʦʣʥʝʪʝ ʿʘ ʩʣʝʜʥʘʪʘ ʪʘʙʝʣʘ (ʜʦʜʘʜʝʪʝ ʜʦʧʦʣʥʠʪʝʣʥʠ ʨʝʜʦʚʠ ʧʦ ʧʦʪʨʝʙʘ   

 

ʆɼɻʆɺʆʈ 
 
 

ɺʘʨʦʚʥʠʢ- ʦʩʥʦʚʥʘʪʘ ʩʫʨʦʚʠʥʘ ʢʦʿʘ ˃ʝ ʩʝ ʝʢʩʧʦʣʦʘʪʠʨʘ ʥʘ ʧʦʚʨʰʠʥʩʢʠʦʪ ʢʦʧ ʆʛʣʝʜʘʣʝʮ 

ʧʨʝʪʩʪʘʚʫʚʘ ʤʝʨʤʝʨʠʟʠʨʘʥ ʚʘʨʦʚʥʠʢ. ʆʜ ʭʝʤʠʩʢʠʪʝ ʘʥʘʣʠʟʠ ʥʘ ʣʝʞʠʰʪʝʪʦ ʤʤʦʞʝ ʜʘ ʩʝ 

ʢʦʥʩʪʘʪʠʨʘ ʜʝʢʘ ʤʝʨʤʝʨʘʩʪʠʪʝ ʚʘʨʦʚʥʠʮʠ ʩʝ ʤʥʦʛʫ ʯʠʩʪʠ ʢʘʨʙʦʥʘʪʥʠ ʢʘʨʧʠ ʩʦ ʠʟʨʘʟʠʪʦ 

ʢʘʣʮʠʪʩʢʠ ʩʦʩʪʘʚ ʩʦ ʨʝʪʢʠ ʧʨʠʤʝʩʠ ʦʜ ʩʠʪʝʥ ʢʚʘʨʮ ʠ ʛʣʠʥʦʚʠʪʘ ʤʘʪʝʨʠʿʘ, ʧʨʠ ʰʪʦ CaCO3 

ʩʝ ʜʚʠʞʠ ʦʜ 97,09-99,44%. ʈʝʪʢʦ ʚʦ ʧʨʦʙʠʪʝ ʩʝ ʟʘʙʝʣʝʞʫʚʘ ʧʨʠʩʫʩʪʚʦ ʥʘ MgCO3 od 0,38 - 

2,11%, ʜʦʜʝʢʘ ʰʪʝʪʥʠʪʝ ʢʦʤʧʦʥʝʥʪʠ (ʛʣʠʥʦʚʠʪʦ- ʣʠʤʦʥʠʪʩʢʘ ʩʫʧʩʪʘʥʮʘ, 

ʢʚʘʨʮʦʪ,ʤʘʥʛʘʥʦʪ,SO3 i P2O5) ʩʝ ʩʦʩʝʤʘ ʤʘʣʢʫ ʟʘʩʪʘʧʝʥʠ. ɺʘʨʦʚʥʠʢʦʪ ʩʧʦʨʝʜ 

ʤʠʥʝʨʦʣʦʰʢʠʦʪ ʩʦʩʪʘʚ ʛʦ ʠʤʘ ʩʣʝʜʥʠʦʚ ʩʦʩʪʘʚ: ʂʘʣʮʠʪ ..................... 90,30 %, ɼʦʣʦʤʠʪ 

.................. 7,30 % ʂʚʘʨʮ...................... 1,35 % ʍʣʦʨʠʪʠ.................. 1,05, ʉʪʨʫʢʪʫʨʘ: 

ʍʦʤʦʛʝʥʦ - ʄʠʢʨʦʟʨʥʝʩʪʘ. ʊʝʢʩʪʫʨʘ- ʭʝʪʝʨʦʛʝʥʦ ʤʘʩʠʚʥʘ. 

ʉʥʘʙʜʫʚʘˁʝ ʩʦ ʛʦʨʠʚʦ  

ʉʥʘʙʜʫʚʘˁʝʪʦ ʩʦ ʛʦʨʠʚʦ ʥʘ ʤʝʭʘʥʠʟʘʮʠʿʘʪʘ ʦʜ ʧʦʚʨʰʠʥʩʢʠʦʪ ʢʦʧ ˃ʝ ʩʝ ʚʨʰʠ ʦʜ 

ʤʦʙʠʣʥʘ ʮʠʩʪʝʨʥʘ ʟʘ ʛʦʨʠʚʦ.  

ʇʨʝʪʦʯʫʚʘˁʝʪʦ ʥʘ ʛʦʨʠʚʦʪʦ ʦʜ ʮʠʩʪʝʨʥʘʪʘ ʚʦ ʨʝʟʝʨʚʦʘʨʠʪʝ ʥʘ ʤʝʭʘʥʠʟʘʮʠʿʘʪʘ ˃ʝ ʩʝ ʚʨʰʠ 

ʩʦ ʘʚʪʦʤʘʪ ʟʘ ʛʦʨʠʚʦ, ʧʨʠ ʰʪʦ ˃ʝ ʩʝ ʧʨʝʟʝʤʘʪ ʩʠʪʝ ʧʦʪʨʝʙʥʠ ʤʝʨʢʠ ʥʘ ʟʘʰʪʠʪʘ ʟʘ ʩʠʛʫʨʥʦ 

ʧʨʝʪʦʯʫʚʘˁʝ.  

ɺʦ ʪʝʢʦʪ ʥʘ ʨʝʘʣʠʟʘʮʠʿʘʪʘ ʥʘ ʧʨʦʝʢʪʥʠʪʝ ʘʢʪʠʚʥʦʩʪʠ (ʩʠʪʝ ʬʘʟʠ), ʤʦʞʥʠ ʩʝ ʦʛʨʘʥʠʯʝʥʠ 

ʢʦʥʪʘʤʠʥʘʮʠʠ ʥʘ ʧʦʯʚʘʪʘ ʩʦ ʤʦʪʦʨʥʠ ʤʘʩʣʘ ʠ ʛʦʨʠʚʘ ʜʦʢʦʣʢʫ ʜʦʿʜʝ ʜʦ ʠʩʪʝʢʫʚʘˁʝ ʥʘ 

ʤʦʪʦʨʥʦ ʤʘʩʣʦ/ʛʦʨʠʚʦ ʦʜ ʥʝʢʦʿʘ ʤʘʰʠʥʘ. ɺʦ ʪʘʢʦʚ ʩʣʫʯʘʿ ʧʦʪʨʝʙʥʦ ʝ ʚʝʜʥʘʰ ʜʘ ʩʝ ʨʝʘʛʠʨʘ 

ʩʦ ʧʦʩʪʘʚʫʚʘˁʝ ʥʘ ʪʘʤʧʦʥʩʢʠ ʤʘʪʝʨʠʿʘʣ, ʚʦ ʢʦʿ ˃ʝ ʩʝ ʠʥʬʠʣʪʨʠʨʘ ʤʘʩʣʦʪʦ ʠ ˃ʝ ʩʝ ʩʧʨʝʯʠ 

ʥʝʛʦʚʦ ʧʨʦʜʠʨʘˁʝ ʚʦ ʧʦʯʚʘʪʘ. ʉʦʛʣʘʩʥʦ ʦʜʦʙʨʝʥʘ ʫʨʙʘʥʠʩʪʠʯʢʘ ʜʦʢʫʤʝʥʪʘʮʠʿʘ ʧʦʪʨʝʙʥʦ ʝ 

ʜʘ ʩʝ ʧʨʝʜʚʠʜʠ ʙʝʪʦʥʠʨʘʥʘ ʧʦʜʣʦʛʘ ʢʘʢʦ ʣʦʢʘʮʠʿʘ ʟʘ ʧʨʝʪʦʯʫʚʘˁʝ ʥʘ ʛʦʨʠʚʦ. 
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ʉʥʘʙʜʫʚʘˁʝ ʩʦ ʚʦʜʘ  

ʉʥʘʙʜʫʚʘˁʝʪʦ ʩʦ ʩʘʥʠʪʘʨʥʘ ʚʦʜʘ ʟʘ ʩʘʥʠʪʘʨʥʠʦʪ ʿʘʟʦʣ ʠ ʪʨʧʝʟʘʨʠʿʘʪʘ ˃ʝ ʩʝ ʚʨʰʠ ʦʜ 

ʧʣʘʩʪʠʯʝʥ ʨʝʟʝʨʚʦʘʨ ʩʦ ʢʘʧʘʮʠʪʝʪ ʦʜ ʮʮʘ 5 m3 ʠ ʩʦ ʧʦʤʦʰ ʥʘ ʭʠʜʨʦʬʦʨ, ʧʨʝʢʫ ʨʘʟʚʦʜʥʘ 

ʤʨʝʞʘ ˃ʝ ʩʝ ʨʘʟʚʝʜʫʚʘ ʜʦ ʦʙʿʝʢʪʠʪʝ. ʈʝʟʝʨʚʦʘʨʦʪ ʚʦ ʟʘʚʠʩʥʦʩʪ ʦʜ ʧʦʪʨʦʰʫʚʘʯʢʘʪʘ ʨʝʜʦʚʥʦ 

˃ʝ ʩʝ ʥʘʜʦʧʦʣʥʫʚʘ ʩʦ ʩʚʝʞʘ ʚʦʜʘ.  

ɺʦʜʘ ʟʘ ʧʠʝˁʝ ˃ʝ ʩʝ ʦʙʝʟʙʝʜʫʚʘ ʩʦ ʥʘʙʘʚʢʘ ʥʘ ʬʣʘʰʠʨʘʥʘ ʚʦʜʘ.  

ʇʨʠ ʮʝʣʦʢʫʧʥʠʦʪ ʪʝʭʥʦʣʦʰʢʠʦʪ ʧʨʦʮʝʩ ʥʘ ʧʦʚʨʰʠʥʩʢʠʦʪ ʢʦʧ Ăʆʛʣʝʜʘʣʝʮñ ˃ʝ ʩʝ ʢʦʨʠʩʪʠ 

ʪʝʭʥʦʣʦʰʢʘ ʚʦʜʘ, ʦʜ ʪʘʣʦʞʥʠʮʠʪʝ ʚʦ ʢʦʿʘ ˃ʝ ʩʝ ʩʦʙʠʨʘ ʘʪʤʦʩʚʝʨʩʢʘ ʚʦʜʘ ʠ ˃ʝ ʩʝ ʢʦʨʠʩʪʠ ʟʘ 

ʧʨʩʢʘˁʝ ʥʘ ʪʝʨʝʥʦʪ ʠ ʩʫʨʦʚʠʥʘʪʘ ʧʨʝʜ ʟʘʧʦʯʥʫʚʘˁʝ ʥʘ ʧʨʦʮʝʩʦʪ ʥʘ ʜʨʦʙʝˁʝ. 

ɼʦʧʦʣʥʠʪʝʣʥʦ ˃ʝ ʠʤʘ ʠ ʮʠʩʪʝʨʥʘ ʩʦ ʪʝʭʥʦʣʦʰʢʘ ʚʦʜʘ ʢʦʿʘ ˃ʝ ʩʝ ʢʦʨʠʩʪʠ ʟʘ ʦʪʧʨʘʰʫʚʘˁʝ 

ʥʘ ʪʝʨʝʥʦʪ. 

ʉʥʘʙʜʫʚʘˁʝ ʩʦ ʝʣʝʢʪʨʠʯʥʘ ʝʥʝʨʛʠʿʘ  

ʎʝʣʘʪʘ ʪʝʭʥʦʣʦʰʢʘ ʦʧʨʝʤʘ ʟʘ ʇʂ Ăʆʛʣʝʜʘʣʝʮñ ʝ ʥʘ ʜʠʟʝʣ ʧʦʛʦʥ ʠ ʟʘ ʥʝʘ ʥʝʤʘ 

ʧʦʪʨʝʙʘ ʦʜ ʝʣʝʢʪʨʦ ʩʥʘʙʜʫʚʘˁʝ. ɿʘ ʧʨʠʜʨʫʞʥʠʪʝ ʦʙʿʝʢʪʠ, ʧʦ ʧʦʪʨʝʙʘ ˃ʝ ʩʝ ʢʦʨʠʩʪʠ 

ʝʣʝʢʪʨʠʯʥʘ ʝʥʝʨʛʠʿʘ ʦʜ ʜʘʣʥʦʚʦʜ ʟʘ ʢʦʿ ʝ ʜʦʙʠʝʥʘ ʩʦʛʣʘʩʥʦʩʪ ʟʘ ʧʨʠʢʣʫʯʦʢ ʦʜ ɽɺʅ.(ɺʦ 

ʇʨʠʣʦʛ ʥʘ ʦʚʘ ʙʘʨʘˁʝ) 

ʉʥʘʙʜʫʚʘˁʝ ʩʦ ʝʢʩʧʣʦʟʠʚʥʠ ʩʨʝʪʩʪʚʘ  

Snabduvaweto so potrebnite eksplozivni sredstva se vr{i na denot na miniraweto od 

ovlasteno trgovsko pretprijatie taka {to nema potreba od magacin za smestuvawe na 

eksplozivni materii. ɿʘ ʧʦʪʨʝʙʠʪʝ ʟʘ ʤʠʥʠʨʘˁʝ ʇʂ Ăʆʛʣʝʜʘʣʝʮñ ˃ʝ ʩʢʣʫʯʠ ɼʦʛʦʚʦʨ ʩʦ 

ʜʨʫʛʦ ʧʨʘʚʥʦ ʣʠʮʝ ʢʦʝ ʠʤʘ ʜʦʙʠʝʥʦ ɼʦʟʚʦʣʘ ʟʘ ʤʠʥʠʨʘˁʝ, ɼʦʟʚʦʣʘ ʟʘ ʥʘʙʘʚʢʘ ʠ ʧʨʝʚʦʟ ʥʘ 

ʝʢʩʧʣʦʟʠʚʥʠ ʤʘʪʝʨʠʿʘʣʠ ʢʘʢʦ ʠ ʦʙʫʯʝʥʠ ʤʠʥʝʨʠ ʧʦʪʚʨʜʝʥʠ ʩʦ ʩʝʨʪʠʬʠʢʘʪ. 

ʆʜʨʞʫʚʘˁʝ ʥʘ ʤʝʭʘʥʠʟʘʮʠʿʘ  

ʈʝʟʝʨʚʥʠʪʝ ʜʝʣʦʚʠ ʢʘʢʦ ʤʘʩʪʠ ʠ ʤʘʟʠʚʘ ʟʘ ʧʦʜʤʘʯʢʫʚʘˁʝ ʠ ʦʜʨʞʫʚʘˁʝ ʥʘ ʦʧʨʝʤʘʪʘ 

ʠ ʤʝʭʘʥʠʟʘʮʠʿʘʪʘ ʩʝ ʠʟʚʝʜʫʚʘ ʚʦ ʩʝʨʚʠʩ ʥʘʜʚʦʨ ʦʜ ʠʥʩʪʘʣʘʮʠʿʘʪʘ. ɿʘ ʯʠʝ ʦʜʨʞʫʚʘˁʝ ʠʤʘ 

ʩʢʣʫʯʝʥʦ ʜʦʛʦʚʦʨ ʩʦ ʥʘʜʣʝʞʝʥ ʩʝʨʚʠʩ ʟʘ ʦʜʨʞʫʚʘˁʝ ʥʘ ʤʝʭʘʥʠʟʘʮʠʿʘʪʘ.(ɺʦ ʧʨʠʣʦʛ ʥʘ ʦʚʘ 

ʙʘʨʘˁʝ). ɸ, ʚʦ ʧʨʦʛʨʘʤʘʪʘ ʟʘ ʧʦʜʦʙʨʫʚʘˁʝ ˃ʝ ʩʝ ʧʨʝʜʚʠʜʠ ʩʦ ʪʝʭʥʠʯʢʘ ʜʦʢʫʤʝʥʪʘʮʠʿʘ 

ʠʟʛʨʘʜʙʘ ʥʘ ʩʝʨʚʠʩʝʥ ʢʘʥʘʣ ʟʘ ʫʨʛʝʥʪʥʠ ʧʦʧʨʘʚʢʠ ʥʘ ʤʝʭʘʥʠʟʘʮʠʿʘʪʘ.  
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ʉʨʝʜʩʪʚʘ ʟʘ ʭʠʛʠʝʥʘ ʠ ʟʘʰʪʠʪʘ ʧʨʠ ʨʘʙʦʪʘ  

ʉʨʝʜʩʪʚʘʪʘ ʟʘ ʭʠʛʠʝʥʘ ʢʘʢʦ ʠ ʩʨʝʜʩʪʚʘʪʘ ʟʘ ʟʘʰʪʠʪʘ ʧʨʠ ʨʘʙʦʪʘ ˃ʝ ʩʝ ʯʫʚʘʘʪ ʚʦ ʤʘʛʘʮʠʥ ʟʘ 

ʪʘʘ ʥʘʤʝʥʘ ʠ ʩʝ ʩʦʩʪʦʿʘʪ ʦʜ ʩʨʝʜʩʪʚʘ ʟʘ ʣʠʯʥʘ ʭʠʛʠʝʥʘ (ʜʝʪʝʨʛʝʥʪʠ ʠ ʧʘʩʪʠ ʟʘ ʦʜʤʘʩʪʫʚʘˁʝ) 

ʢʘʢʦ ʠ ʟʘʰʪʠʪʥʠ ʨʘʢʘʚʠʮʠ, ʯʝʚʣʠ ʠ ʟʘʰʪʠʪʥʘ ʦʙʣʝʢʘ ʠ ʨʝʟʝʨʚʥʠ ʜʝʣʦʚʠ ( ʮʨʝʚʘ, ʠ ʜʨ. 

ʜʝʣʦʚʠ ʟʘ ʤʝʭʘʥʠʟʘʮʠʿʘ)   

ʇʨʝʩʤʝʪʘʥʠʪʝ ʚʨʝʜʥʦʩʪʠ ʥʘ ʦʩʥʦʚʥʠʪʝ ʧʦʪʨʦʰʥʠ ʤʘʪʝʨʠʿʘʣʠ ʟʘ ʧʦʚʨʰʠʥʩʢʠʦʪ ʢʦʧ 

Ăʆʛʣʝʜʘʣʝʮñ ʩʝ ʜʘʜʝʥʠ ʚʦ ʊʘʙʝʣʘ 19.  

ʊʘʙʝʣʘ 19 ʈʝʢʘʧʠʪʫʣʘʮʠʿʘ ʥʘ ʦʩʥʦʚʥʠʪʝ ʧʦʪʨʦʰʥʠ ʤʘʪʝʨʠʿʘʣʠ 

ʈʝʜ. 

ʙʨ.  

ʇʦʪʨʦʰʝʥ 

ʤʘʪʝʨʠʿʘʣ  

ɽʜʠʥʠʮʘ 

ʤʝʨʘ  

ɼʫʧʯʝˁʝ ʠ 

ʤʠʥʠʨʘˁʝ  

Cat 

323D  

Man Tga 

41440  
ɺʢʫʧʥʦ  

1  ɻʦʨʠʚʦ  l/t  0,246  0,033  0,245  0,524  

2  ʄʦʪ. ʤʘʩʣʦ  l/t  0,0197  0,003  0,020  0,0427  

3  ɼʠʬ. ʤʘʩʣʦ  l/t  0,0074  0,001  0,007  0,0154  

4  ʊʦʚ. ʤʘʩʪ  kg/t  0,0049  0,0007  0,0049  0,0105  

5  ʍʠʜʨ. ʤʘʩʣʦ  l/t  0,037  0,0005  0,0037  0,0412  

6  ɻʫʤʠ  ʧʘʨʯʝ/t  -  -  8 x10-5  8Ŀ10-5  

7  ɽʢʩʧʣʦʟʠʚ  kg/t  0,2  -  -  0,2  

8  ʅʦʥʝʣ 

ʜʝʪʦʥʘʪʦʨʠ  

ʧʘʨʯʝ/t  4Ŀ10-3  -  -  4Ŀ10-3  

9  ʅʦʥʝʣ 

ʢʦʥʝʢʪʦʨʠ  

ʧʘʨʯʝ/t  4,65Ŀ10-3  -  -  4,65Ŀ10-3  

10  ɽʣʝʢʪʨʠʯʥʠ 

ʢʘʧʠʩʣʠ  

ʧʘʨʯʝ/t  5Ŀ10-5  -  -  5Ŀ10-5  

11  ʂʨʫʥʠ  ʧʘʨʯʝ/t  2Ŀ10-5  -  -  2Ŀ10-5  

12  ʎʝʚʢʠ  ʧʘʨʯʝ/t  6Ŀ10-5  -  -  12Ŀ10-5  

ʊʘʙʝʣʘ  20 ʊʨʦʰʦʮʠ ʥʘ ʦʩʥʦʚʥʠ ʧʦʪʨʦʰʥʠ ʤʘʪʝʨʠʿʘʣʠ 

ʈʝʜ. 

ʙʨ.  

ʇʦʪʨʦʰʝʥ 

ʤʘʪʝʨʠʿʘʣ  

ɽʜʠʥʠʮʘ 

ʤʝʨʘ  

ʅʦʨʤʘʪʠʚ  ɻʦʜʠʰʥʘ 

ʢʦʣʠʯʠʥʘ  

ɽʜ. ʮʝʥʘ 

(ʜʝʥ)  

ɺʢʫʧʥʦ (ʜʝʥ)  

1  ɻʦʨʠʚʦ  l/t  0,524  26.200,00  51,00  1.336.200,00  

2  ʄʦʪ. ʤʘʩʣʦ  l/t  0,0427  2.135,00  132,00  281.820,00  

3  ɼʠʬ. ʤʘʩʣʦ  l/t  0,0154  770,00  146,00  112.420,00  

4  ʊʦʚ. ʤʘʩʪ  kg/t  0,0105  525,00  142,00  74.550,00  

5  ʍʠʜʨ. ʤʘʩʣʦ  l/t  0,0412  2.060,00  105,00  216.300,00  
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6  ɻʫʤʠ  ʧʘʨʯʝ/t  0,00008  4,00  25.000,00  100.000,00  

7  ɽʢʩʧʣʦʟʠʚ  kg/t  0,2  10.000,00  70,00  700.000,00  

8  ʅʦʥʝʣ 

ʜʝʪʦʥʘʪʦʨʠ  

ʧʘʨʯʝ/t  0,004  200,00  200,00  40.000,00  

9  ʅʦʥʝʣ 

ʢʦʥʝʢʪʦʨʠ  

ʧʘʨʯʝ/t  0,00465  232,50  160,00  37.200,00  

10  ɽʣ. ʢʘʧʠʩʣʠ  ʧʘʨʯʝ/t  0,00005  2,50  50,00  125,00  

11  ʂʨʫʥʠ  ʧʘʨʯʝ/t  0,00002  1,00  18.000,00  18.000,00  

12  ʎʝʚʢʠ  

ʂʘʠʰʠ  

ʎʨʝʚʘ ʟʘ 

ʭʠʜʨʘʫʣʠʢʘ  

ʄʝʪʘʣʥʠ 

ʨʝʟʝʨʚʥʠ  

 

ʧʘʨʯʝ/t  0,00006  x 3,00  

 

 

12.000,00  36.000,00  

ɺʢʫʧʥʦ (ʜʝʥ)  2.952.615,00  

ʆʩʪʘʥʘʪʦ 15%  442.892,00  

ʉʝ ʚʢʫʧʥʦ (ʜʝʥ)  3.395.507,00  

 

ʊʘʙʝʣʘ 21-  ʉʫʨʦʚʠʥʠ ʧʨʦʠʟʚʝʜʝʥʠ ʚʦ ʠʥʩʪʘʣʘʮʠʿʘʪʘ 

Ref.  

Br ili  

Materijal/  

Supstancija (1) 

CAS(4) 

Broj  

Kategorija na 
opasnost (2) 

 

Momentalno 
skladirana 
koli~ina  

Godi{no 
proizvodstvo  R i S 

frazi (3) 

  

01. 
ʉʠʚ ʚʘʨʦʚʥʠʢ 471-34-1; 

7631-86-9 

ʅʝ ʝ ʦʧʘʩʝʥ / 50.000 R36;R37; 

R38 

S26;S36 
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ʊʘʙʝʣʘ 22  - ʄʘʪʝʨʠʿʘʣʠ ʠ ʝʥʝʨʛʠʠ ʫʧʦʪʨʝʙʝʥʠ ʚʦ ʠʥʩʪʘʣʘʮʠʿʘʪʘ 

ʈʝʬ.ʙʨ

. 

ʄʘʪʝʨʠʿʘʣ/ 

ʉʫʧʩʪʘʥʮʠʿʘ(1) 

CAS(4) 

ɹʨʦʿ 

ʂʘʪʝʛʦʨʠʿʘ ʥʘ 

ʦʧʘʩʥʦʩʪ(2) 

ʄʦʤʝʥʪʘʣʥʦ 

ʩʢʣʘʜʠʨʘʥʘ 

ʢʦʣʠʯʠʥʘ 

(ʪʦʥʠ) 

ɻʦʜʠʰʥʘ 

ʫʧʦʪʨʝʙʘ 

(ʤ3) 

R i S 

ʬʨʘʟʠ(3) 

  

 
Sanitarna vo da i 
voda za piewe 

/ / / 2.000 m3  / 

1.   eksploziv  118-96-7 klasa  1a / 10.000 kg 

P2-23/24/25-33 
43-50/53 

(1/2-)35-45 

S(1/2-) 36/37-45-

60-61 

2.  ʅʦʥʝʣ ʜetonator ʠ   klasa  1a  /  
200 

ʧʘʨʯʠˁʘ 
/ 

3.  ʅʦʥʝʣ ʂʦʥʝʢʪʦʨʠ 6484-52-2 klasa  1c /  
160 

ʧʘʨʯʠˁʘ 
/ 

4.  
ɽʣʝʢʪʨʠʯʥʠ Rudarski 
kapisli  

/ klasa  1a /  50 ʧʘʨ. / 

5.  

Motorno maslo  

SAE 15W40 

SAE 20W50 

 

sme{a od 
pove}e 

komponenti  

64742-54-4 

64741-88-4 

64742-01-4 

68649-42-3 

/ / 2135 l / 

6.  
Hidrauli~no maslo 
SAE90  

sme{a od 
pove}e 

komponenti  

64742-52-5 

64741-88-4 

/ / 2060 l / 
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64742-01-4 

64742-65-0 

7.  Nafta  64742-03-6 

Reak.fak.0  

Zapa.fak .2 

Toks.kl1  

/ 26200ʣ/ʛ 
R 45 

S 45-53 

8.  

Antifriz  

(dominira 
etilenglikol)  

107-21-1 / / 1.000 l / 

9.  

ʊʦʚʘʪʥʘ ʤʘʩʪ- Mast 
za podma~kuvawe 
(Lis)  

8016-28-2 / / 525 kg / 

10.  
ʂʘʠʰʠ  

ʎʨʝʚʘ ʟʘ ʭʠʜʨʘʫʣʠʢʘ  

ʄʝʪʘʣʥʠ ʨʝʟʝʨʚʥʠ  

/ ʅʝʦʧʘʩʝʥ  / 3 ʧʘʨ.  

3 ʧʘʨ  

3 ʧʘʨ  

/ 

 

V. ʎɺʈʉʊ ʀ ʊɽʏɽʅ ʆʊʇɸɼ 

 

ɺʦ ʜʦʣʥʘʪʘ ʪʘʙʝʣʘ ʚʢʣʫʯʝʪʝ ʛʦ ʮʝʣʠʦʪ ʦʪʧʘʜ ʰʪʦ ʩʝ ʩʦʟʜʘʚʘ, ʧʨʠʬʘ˃ʘ ʟʘ ʧʦʚʪʦʨʥʦ ʠʩʢʦʨʠʩʪʫʚʘˁʝ ʠʣʠ 

ʪʨʝʪʠʨʘ ʚʦ ʨʘʤʢʠʪʝ ʥʘ ʠʥʩʪʘʣʘʮʠʿʘʪʘ (ʜʦʜʘʜʝʪʝ ʜʦʧʦʣʥʠʪʝʣʥʠ ʨʝʜʦʚʠ ʧʦ ʧʦʪʨʝʙʘ).  

 

ʆɼɻʆɺʆʈ 

 

ʇʦʩʪʘʧʫʚʘˁʝʪʦ ʩʦ ʦʪʧʘʜʦʪ ʩʝ ʠʟʚʝʜʫʚʘ ʩʦ ʚʥʠʤʘʥʠʝ ʩʦ ʮʝʣ ʜʘ ʩʝ ʠʟʙʝʛʥʝ: 

ʘ) ʟʘʛʘʜʫʚʘˁʝ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ, ʞʠʚʦʪʦʪ ʠ ʟʜʨʘʚʿʝʪʦ ʥʘ ʣʫʺʝʪʦ;  

ʙ) ʟʘʛʘʜʫʚʘˁʝ ʥʘ ʚʦʜʠʪʝ, ʚʦʟʜʫʭʦʪ ʠ ʧʦʯʚʘʪʘ ʥʘʜ ʧʨʦʧʠʰʘʥʠʪʝ ʛʨʘʥʠʮʠ;  

ʮ) ʫʥʠʰʪʫʚʘˁʝ ʥʘ ʧʨʠʨʦʜʥʠʪʝ ʫʩʣʦʚʠ ʟʘ ʞʠʚʦʪ ʥʘ ʞʠʚʦʪʥʠʪʝ ʠ ʨʘʩʪʝʥʠʿʘʪʘ;  

ʜ) ʥʘʛʨʜʫʚʘˁʝ ʠ ʥʝʫʨʝʜʫʚʘˁʝ ʥʘ ʦʙʿʝʢʪʠʪʝ ʠ ʧʨʦʩʪʦʨʦʪ ʚʦ ʫʨʙʘʥʠʪʝ ʟʦʥʠ ʠ ʧʦʜʨʘʯʿʘ ʥʘʜʚʦʨ ʦʜ ʫʨʙʘʥʠ ʟʦʥʠ 

ʠ ʩʝʧʘʨʘʮʠʿʘʪʘ ĂĂɽʋʈʆɱɸʅʀ ʂʆʇñ ɼʆʆ ʄʘʢʝʜʦʥʩʢʠ ɹʨʦʜ, ʣʦʢʘʣʠʪʝʪʦʪ Ăʆʛʣʝʜʘʣʝʮñ ʄʘʢʝʜʦʥʩʢʠ  ɹʨʦʜ 

ñ ʥʝ ʩʝ ʩʦʟʜʘʚʘ ʥʠʢʘʢʦʚ ʪʝʯʝʥ ʦʪʧʘʜ 

ɱalovina - Ovaa Instalacija nema klasi~na ʿʘʣʦʚʠʥʘ kako otpad, a jalovite partii 

(ako se pojavat vo tekot na eksploatacijata) eden del se izdvojuvaat na drobili~nata 
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postrojka kako frakcija od ( -50+0) i ne pretstavuvaat otpad tuku me|uproizvod i se 

upotrebuva at vo grade`ni{tvoto kako tampon za pati{ta , a drugiot del ˃ʝ se odlaga na 

jalovi {teto.  Prviot  del  od jalovinata  do nejzina ta  kone~na primena ˃ʝ se skladira na 

posebno izdvoen prostor, od kade so kamioni kiperi ˃ʝ se transportira do odredi{teto.  

Metalniot   otpad   koj  {to  ˃ʝ se  javuva  vo  raznite  fazi  na  proizvodstvo  ˃ʝ se  

sobira  vo boksot  opredelen  za metalen  otpad i  ˃ʝ se vr { i  proda` ba na ovlastena  firma  za 

otkup  na metalen  otpad, ʟʘ ʢʦʠ ʝ ʩʢʣʫʯʝʥ ʜʦʛʦʚʦʨ ʠ ʧʨʠʣʦʞʝʥ ʚʦ ʦʚʘ ʙʘʨʘˁʝ. 

Cvrst otpad  ͠ ͔se javuva i od ambala`a na repromaterijalite, koj {to ˃ʝ se odlaga 

vo poseben boks i potoa zaedno so ostanatiot otpad se odstapuva na specijalizirani 

firmi za otkup na sekundarni surovini.  

Zamena na motorno, hidrauli ~no i  transmisiono  maslo ʘʢʫʤʫʣʘʪʦʨʠ ʠ ʜʨʫʛ 

ʦʧʘʩʝʥ ʦʪʧʘʜ ˃ʝ se vr{i na kanalot  ʰʪʦ ˃ʝ ʩʝ izgradʠ za taa  namena i  ˃ʝ se sobira  vo 

buri aˁ i potoa ˃ʝ se otstapuva na specijalizirani firmi za otkup na sekundarni 

surovini spored sklu ~eniot  dogovor . ɺʨʝʤʝʥʦʪʦ ʦʜʣʘʛʘˁʝ ˃ʝ ʙʠʜʝ ʥʘ ʙʝʪʦʥʩʢʘ ʧʦʜʣʦʛʘ ʠ ʟʘʰʪʠʪʝʥʦ 

ʦʜ ʘʪʤʦʩʬʝʨʩʢʠ ʚʣʠʿʘʥʠʿʘ ʥʘ ʣʦʢʘʮʠʿʘ ʜʦʩʪʘʧʥʘ ʧʨʝʜʚʠʜʝʥʘ ʩʦ ʫʨʙʘʥʠʩʪʠʯʢʠ ʧʣʘʥ. 

Cvrst  komunalen otpad  voobi ~aeno ˃ʝ se producira  od dnevnata aktivnost  na 

vrabotenite , vklu ~uvaj} i  go delot  za pripremawe  i  servirawe  na ishranata . Od ovie  

izvori  } e se pojavat  okolu  1 kg otpad po ~ovek na den vo vid  na hartija , plastika , ostatoci  

od prehrambeni  artikli  i  hrana, kartonska  i  limena  ambala` a. Kon ovoj vid  na otpad 

treba  da se pridodadat  i  odredeni  koli ~ini  na otpad vo vid  na zamasteni  krpi , pucval  od 

odr ` uvawe na opremata  i  eventualno  kartonska  i  plasti ~na ambala` a od repro -

materijalite . ʎʚʨʩʪʠʦʪ ʢʦʤʫʥʘʣʝʥ ʦʪʧʘʜ ˃ʝ ʛʦ ʩʦʙʠʨʘ ɱʂʇ Ăʂʦʤʫʥʘʣʥʘ ʭʠʛʠʝʥʘñ ʦʜ ʄʘʢʝʜʦʥʩʢʠ  

ɹʨʦʜ. 
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ʊʘʙʝʣʘ 23 ï ɺʠʜ ʥʘ ʦʪʧʘʜ 

Ref. 
br  

Vid na 
otpad/material  

Broj od 
Evropskiot 
katalog n a 

otpad 

Koli~ina  
Prerabotka/  
odlo`uvawe  

Metod i lokacija na 
odlo`uvawe  Koli~ina 

po mesec 
Godi{na 
koli~ina  

1.  
Otpadni masla  

i masti  
13 02 07 млл͡ 1200 l  

nema 
prerabotka  
(proda`ba)  

]e se sobira vo 
metalni buriwa na 
predhodno odreden 

prostor  
do proda`ba  

2.  Stari gumi  16 01 03 0,16 2 par  
nema 
prerabotka  
(proda`ba)  

]e se ~uvaat vo 

ʙʦʢʩʦʚʠ  na 
predhodno odreden 

prostor  
do proda`ba  

3.  
Akumulatorski 

baterii  
16 06 01 
16 06 02 

0,25 3 
nema 
prerabotka  
(proda`ba)  

]e se ~uvaat vo 

ʙʦʢʩʦʚʠ na 
predhodno odreden 

prostor  
do proda`ba  

4.  

Istro{eni 
metalni delovi 
od mehanizacija  

i oprema  

16 01 
16 01 99 

16 01 12 
16 01 17 
16 01 18 

16,6 kg 200 kg 

nema 
prerabotka  
(proda`ba)  

]e se ~uvaat vo 

ʙʦʢʩʦʚʠ na 
predhodno odreden 

prostor  
do proda`ba  

5.  
Sanitarna 

otpadna voda 
20 03 04 200 m3 2.000 m3 

ne se 
prerabotuva  

Del se odveduva vo 
septi~kata jama koja 

}e ja prazni so 
cisterna JKP od 

Makedonski Brod,  

6.  Komunalen otpad  20 03 01 300 kg 3.000 kg 
ne se 
prerabotuva  

]e se sobira vo 
kant i i konteweri 

i  }e go podiga J ʂP 
ʂʦʤʫʥʘʣʥʘ ʭʠʛʠʝʥʘ 

od Makedonski 
Brod  

 

VI. ɽʄʀʉʀʀ ɺʆ ɸʊʄʆʉɺɽʈɸʊɸ 

ʇʨʠʣʦʞʝʪʝ ʣʠʩʪʘ ʥʘ ʩʠʪʝ ʪʦʯʢʘʩʪʠ ʠʟʚʦʨʠ ʥʘ ʝʤʠʩʠʠ ʚʦ ʘʪʤʦʩʬʝʨʘʪʘ, ʚʢʣʫʯʫʚʘʿ˃ʠ ʠ ʜʝʪʘʣʠ ʥʘ ʢʦʪʝʣʦʪ ʠ 

ʥʝʛʦʚʠʪʝ ʝʤʠʩʠʠ.  

ʆʧʠʰʝʪʝ ʛʠ ʩʠʪʝ ʠʟʚʦʨʠ ʥʘ ʬʫʛʠʪʠʚʥʘ ʝʤʠʩʠʿʘ, ʢʘʢʦ ʥʘ ʧʨ. ʩʢʣʘʜʠʨʘˁʝ ʥʘ ʦʪʚʦʨʝʥʦ.  

ɸʧʣʠʢʘʥʪʦʪ ʝ ʧʦʪʨʝʙʥʦ ʜʘ ʧʦʩʚʝʪʠ ʦʩʦʙʝʥʦ ʚʥʠʤʘʥʠʝ ʥʘ ʦʥʠʝ ʠʟʚʦʨʠ ʥʘ ʝʤʠʩʠʿʘ ʢʦʠ ʩʦʜʨʞʘʪ ʩʫʧʩʪʘʥʮʠʠ 

ʥʘʚʝʜʝʥʠ ʚʦ ɸʥʝʢʩ 2 ʦʜ ʜʦʜʘʪʦʢʦʪ ʥʘ ʋʧʘʪʩʪʚʦʪʦ.  
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ʆɼɻʆɺʆʈ 

ˢ͙ͤ͊͊ͭ͊͘͡ ͤ ͊˩͙͙͙ͣͫ ͙ ͍͙͙͊ͤ͊͡͞͞ ͤ͊ ͔͊ͣͤͦͦͣͦͭ͟͡ ˻͎͔͔͒͊͡͡ͼά ˸͔͙͊͒ͦͤͫ͟͟  ˣͪͦ͒ ͍ͪ͘ ͙͍͗ͦͭͤ͊ͭ͊ ͔͙ͫͪ͒ͤ͊ 

͎͙ ͔ͣ͊͘ ͔͍͙ͨͪ͒͒ ͙͔ͫͭ ͙ͣͦ͗ͤ ͔͙ͨͪͦͣͤΣ ͔͎͙͍͙ͤ͊ͭͤ ͙͙͡ ͙͙͍͙ͨͦͭͤ͘Σ ͍ͪ͘ ͔͙͙͔ͣ͒ͯͣͭ ͦ͒ ͙͍͗ͦͭͤ͊ͭ͊ ͔͙ͫͪ͒ͤ͊ ͙ 

͍͔͒ͪ͊ͭͦ͘͞ ͤ͊ ͔͔͙͔ͤ͊ͫͤͭͦ͡Σ ͙ͦ͟ ͣͦ͗͊ͭ ͒͊ ͙͔ͨͪͦ͊ͭ͘͘͡ ͦ͒ ͔͙ͪ͊͊͘͡ͼ͙͊͞ ͤ͊ ˽͔ͪͦͭͦͭ͟- ͍ͨͦͪ΄͙ͤͫ͊͟ 

͔ͫͨͦ͊ͭ͊͟͡ͼ͙͊͞ ͤ͊ ͍͍͙͊ͪͦͤ͟Σ α˻͎͔͔͒͊͡͡ͼά ˸͔͙͊͒ͦͤͫ͟͟  ˣͪͦ͒Φ ˿͔ͦ͊͟͞ ͔͙͙ͣͫ͊͞ ͙͙͡ ͎͒ͪͯ ͍͙͒ ͙ͫͨͯ΄͔ͭ͊ͥ ͤ͊ 

΄͔͙ͭͭͤ ͔͙͙ͣ͊ͭͪ ͍ͦ ͙͍͗ͦͭͤ͊ͭ͊ ͔͙ͫͪ͒ͤ͊ ͍ͪ΄͙ ͔͔ͦ͒ͪ͒ͤͦ ͍͙͙͔͊ͤ͡͞Φ ˴͍͙͊ͤͭͺ͙͊͟ͼ͙͊ͭ͊͞ ͤ͊ ͍͙͙͊ͤ͊ͭ͊͡͞͞ ͔ͭͪ͋͊ 

͒͊ ͔ͨͦ͊͗͟ ͙͒͊͡ ͙͔ͭ ͔ͫ ͤ͊͘;͙͔͙ͭͤ͡ ͙ ͙͒͊͡ ͙ͨͦͫͭͦ ͙͙ͪ͘͟ ͦ͒ ͙͍͔ͤ͊͒ͣͤͯ͊ͥ ͤ͊ ͦͤ͟ͼ͔ͤͭͪ͊ͼ͙͙͔ͭ ͍ͦ 

͔ͪͼ͙͙͔͙͔ͨͤͭͭ ͙ͨͪͦͨ΄͙͊ͤ ͫͦ ͙͔͊ͦͤͫͭ͘͟͟ ͙͊ͭ͟ ͊͘ ͍͙͔͊ͭͭ͟͡ ͤ͊ ͙͍͗ͦͭͤ͊ͭ͊ ͔͙ͫͪ͒ͤ͊Φ ˮ͍͙ͦͪ͘ ͤ͊ ͔͙͙͙ͣͫΣ ͙ͦ͟ ͔ͫ 

͔ͪͯͭ͊ͭ͘͡ ͦ͒ ͙͔ͪ͊͋ͦͭͤͭ ͙͍͙͊ͭͤͦͫͭ͟ ͊͘ ͔ͫͨͦ͊ͭ͊͟͡ͼ͙͊͞ ͤ͊ ͣ ͙͔ͤͪ͊ͤ͊ͭ͊͡ ͍͙ͫͯͪͦͤ͊- ͍ ͍͙͊ͪͦͤ͟ ͫ ͔Υ  

- ͔͙͙͙ͣͫ ͍ͦ ͍ͦ͒ͯ͘ͻΥ ͨͪ͊΄͙ͤ͊ ͙ ͙͍͙͒ͯͤ͘ ͎͍͙͊ͫͦ ͦ͒ ͔ͦͨͪͣ͊ ͙ ͔ͣͻ͙͊ͤ͊͘ͼ͙͊͞Τ 

- ͨͪ͊΄͙ͤ͊Υ ͙͙͔ͣͤͪ͊ͥΣ ͙ͫͦͨ͟ ͤ͊ ͙͍ͦͭͪ͊͟͟ ͙ ͔ͫͨͦ͊ͭ͊͟͡ͼ͙ͦͤ͊ ͣ͊ͫ͊Σ  

- ͍͙͔͔͒͗ͥ  ͙  ͭͪ͊ͤͫͨͦͪͭ ͤ͊ ͔ͣͻ͙͊ͤ͊͘ͼ͙͊͞Τ  ͙͍͙͒ͯͤ͘ ͎͍͙͊ͫͦΥ ͣ͊΄͙͙ͤ ͙ ͙ͭͪ͊ͤͫͨͦͭͪͤ ͔͍ͫͪ͒ͫͭ͊ 

˥͡ ͍͔͊ͤ ͙͍ͦͪ͘ ͤ͊ ͎͍͔͊͊͒ͯ͊ͥ͘ ͤ͊ ͍ͦ͒ͯ͘ͻͦͭΣ ͙ͨͪ ͔ͫͨͦ͊ͭ͊͟͡ͼ͙͊͞ ͤ͊ ͙͔ͣͤͪ͊ͤ͊͡ ͍͙ͫͯͪͦͤ͊- ˻͎͔͔͒͊͡͡ͼά 

˸͔͙͊͒ͦͤͫ͟͟  ˣͪͦ͒Σ ͔ͫ ͙͔ͪ͊͋ͦͭͤͭ ͙͍͙͊ͭͤͦͫͭ͟ ͍ͦ ͨͪͦͼ͔ͫͦͭ ͍͔ͦͭͦͨͯ͊ͥ͟ ͤ͊ ͙͍ͪ͊ͫͪ͊ͭ͊͟͟ ͙ ͍͔ͦͭͦͨͯ͊ͥ͟ 

ͤ͊ ͔ͫͨͦ͊ͭ͊͟͡ͼ͙ͦͤ͊ͭ͊ ͣ͊ͫ͊Φ ˻͍ͦ͞ ͨͪͦͼ͔ͫ ͍ͯ͟͡;͍ͯ͊ ͙͍͙͊ͭͤͦͫͭ͟ ͤ͊ ͙ͫͦͨ͟Σ ͒ͯͨ;͔͔ͥΣ ͙͙͔ͣͤͪ͊ͥΣ 

͍͔ͭͦ͊ͪ͊ͥ ͙ ͭͪ͊ͤͫͨͦͪͭΦ ˸͙͙͔ͤͪ͊ͥͭͦ ͙ͣ͊ ͔ͨͦͭͤͼ͙͊͞͡ ͒͊ ͔͙͍͙ͨͪ͒͊͘͟ ͤ͊͘;͙͔ͭͤ͊͡Σ ͪ͊ͭͦͭͪ͊ͤ͊͟͟͞ 

͔͙͙ͣͫ͊͞ ͤ͊ ͨͪ͊΄͙ͤ͊Φ ˸͙͙͔ͤͪ͊ͥͭͦ ͔ͦ͟ ͔ͫ ͙͔͍ͨͪͣͤͯ͊ ͙ͨͪ ͔ͫͨͦ͊ͭ͊͟͡ͼ͙͊͞Σ ͔͙͍͙͍ͨͪ͒ͯ͊͘͟ ͙͔͔ͫͭͤͥ ͤ͊ 

͔͊ͪͨͫͭ͊ͭ͊͟ ͣ͊ͫ͊Σ ͫͦ ͼ͔͡ ͔ͨͦͫͤͦ͡ ͙͍͔͍͔͒ͯ͊ͥ͘ ͤ͊ ͨͦͤ͊ͭ͊ͣͦ΄͙͔ͤͭ ͙͍͙͊ͭͤͦͫͭ͟Φ ˴͙ͦ͡;͙ͤ͊ͭ͊ ͤ͊ 

͔͙͙ͣͭͪ͊ͤ͊ ͨͪ͊΄͙ͤ͊ ͍ͦ ͍ͦ͒ͯ͘ͻͦͭ ͍͙͙͊ͫ͘ ͦ͒ ͤ͊;͙ͤͦͭ ͤ͊ ͙͙͔ͣͤͪ͊ͥΣ ͔͔͙͔ͯͨͦͭͪ͋ͤͭ ͔͍ͫͪ͒ͫͭ͊ ͊͘ 

͙͙͔ͣͤͪ͊ͥ ό͔͙͍͔ͫͨͦͤ͘͟͡ ͔͙ͣ͊ͭͪ͊͞͡ύ ͙ ͫ͡Φ ˤͦ ͫͯ͡;͊ͦͭ͞ ͤ͊ ͍ͦͦ͞ ͔ͨͪͦͭ͟Σ ͙͙͔ͣͤͪ͊ͥͭͦ ͔͍͍ͨͪͭͫͭ͊ͯ͊ 

͙͍ͦͪ͘ ͤ͊ ͔͙͙͙ͣͫ ͤ͊ ͨͪ͊΄͙ͤ͊Φ ˮͫͭͦ ͭ͊͊͟Σ ͔͙͙͙ͣͫ ͤ͊ ͺ͎͙͙͍ͯͭͤ͊ ͨͪ͊΄͙ͤ͊ ͔͠ ͔ͫ ͍͍͊ͯ͊͊ͭ͞ ͙ͨͪ ͍ͯͭͦ͊ͪ ͙ 

ͭͪ͊ͤͫͨͦͪͭ ͤ͊ ͔ͫͨͦ͊ͭ͊͟͡ͼ͙ͦͤ͊ͭ͊ ͣ͊ͫ͊Φ ˴͙ͦ͡;͙ͤ͊ͭ͊ ͔͙͙ͣͭͪ͊ͤ͊ ͨͪ͊΄͙ͤ͊ ͍͙͙͊ͫ͘ ͦ͒ ͙ͦ͟͡;͙ͤ͊ͭ͊ ͙ 

͍͊͗ͤͦͫͭ͊͡ ͤ͊ ͔͙ͦ͒ͦ͗ͤͦͭ͡ ͔͙ͣ͊ͭͪ͊͞͡Φ ˩͙͙͙ͣͫ ͤ͊ ͺ͎͙͙͍ͯͭͤ͊ ͨͪ͊΄͙ͤ͊ ͔͠ ͔ͫ  ͎͔͔͙ͤͪͪ͊͊ͭ ͙ͨͪ 

͍͙͔͔͒͗ͥ ͤ͊ ͔ͣͻ͙͊ͤ͊͘ͼ͙͊ͭ͊͞ ͨͦ ͔͔͙ͣͤͦͭ͘͞ ͨ͊ͭΣ ͔ͨͪͯ͟ ͦ͟͞ ͔ ͍͔ͦͦͣͦ͗ͤ͘ ͙ͨͪͫͭ͊ͨ ͒ͦ ͍ͨͦͪ΄͙͙ͤͫͦͭ͟ 

ͦͨ͟Σ ͊ ͙ͫͭͦ ͭ͊͊͟ ͙ͨͪ ͍͙͔͔͒͗ͥͭͦ ͤ͊ ͔ͣͻ͙͊ͤ͊͘ͼ͙͊ͭ͊͞ ͨͦ ͔͙͔ͭ͊͗ͤͭ ͔͙ͨ͊ͭ͟ ͨͦ ͙ͦ͟ ͔ͫ ͍͙͙͒͗ ͔ͦͨͪͣ͊ͭ͊ 

͙ ͔ͣͻ͙͊ͤ͊͘ͼ͙͊ͭ͊͞Φ ˻͍͙͔ ͔͙͙͙ͣͫ ͤ͊ ͨͪ͊΄͙ͤ͊ ͍͎͍ͦ͊ͤͦ͡ ͔ͫ ͙ͦ͊ͤ͟͡͡Σ ͦ͒ͤͦͫͤͦ ͍ͦ ͙͔ͪ͊ͣͭ͟ ͤ͊ 

͍ͨͦͪ΄͙͙ͤͫͦͭ͟ ͦͨ͟Φ ˩͙͙͙ͣͫ ͤ͊ ͺ͎͙͙͍ͯͭͤ͊ ͨͪ͊΄͙ͤ͊ ͔ͫ ͎͔͔͙ͤͪͪ͊͊ͭ ͙ ͍ͤ͊͒ͦͪ ͦ͒ ͍ͨͦͪ΄͙͙ͤͫͦͭ͟ ͦͨ͟Σ 

͊ͦ͟͟ ͔ͪͯͭ͊ͭ͘͡ ͤ͊ ͍͙͔͔͒͗ͥ ͤ͊ ͙͔ͭͪ͊ͤͫͨͦͪͭͤͭ ͍͙ͦ͊͘͡κͭͪ͊ͤͫͨͦͪͭ ͤ͊ ͙͍͔͔͙ͨͪͦ͒ͤͦͭ͘ ͔͙ͣ͊ͭͪ͊͞͡Φ ˽͙ͪ 

ͪ͊͋ͦͭ͊ ͤ͊ ͙ͪͯ͒ͤ;͊ͭ͊͟ ͔ͦͨͪͣ͊ ͙ ͭͪ͊ͤͫͨͦͪͭͤ͊ͭ͊ ͔ͣͻ͙͊ͤ͊͘ͼ͙͊͞Σ ͊ͦ͟͟ ͔͙͋ͯ͒ͦ͗ͪ͡Σ ͍͍ͯͭͦ͊ͪͯ͊;͙Σ 

͙͙͊ͣͦͤ͟-͙͔͙ͨͪ͟ ͙ ͎͙͒ͪͯ ͍͙ͦ͊͘͡Σ ͔ͫ ͎͔͔͙ͤͪͪ͊͊ͭ ͙͍͙͒ͯͤ͘ ͎͍͙͊ͫͦ ͙ͦ͟ ͫͦ͒ͪ͗͊ͭΥ  



ɹʘʨʘˁʝ ʟʘ ɹ-ʀʉʂɿ, ʀʥʩʪʘʣʘʮʠʠ ʟʘ ʠʩʢʦʧ, ʜʨʦʙʝˁʝ, ʤʝʣʝˁʝ, ʩʝʝˁʝ, ʟʘʛʨʝʚʘˁʝ ʥʘ 

ʤʠʥʝʨʘʣʥʠ ʩʫʨʦʚʠʥʠ , ɼʨʫʰʪʚʦ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʛʨʘʜʝʞʥʠʰʪʚʦ, ʪʨʛʦʚʠʿʘ  ʠ ʫʩʣʫʛʠ 

Ăɽʋʈʆɱɸʅʀ ʂʆʇñ ɼʆʆ ʄʘʢʝʜʦʥʩʢʠ ɹʨʦʜ, ʣʦʢʘʣʠʪʝʪʦʪ Ăʆʛʣʝʜʘʣʝʮñ ʄʘʢʝʜʦʥʩʢʠ  ɹʨʦʜ. 
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͎͔͊ͪͦ͒͞͡ ͙ͣͦͤͦͫ͒͟ ό/hύΣ ͎͔͊ͪͦ͒͞͡ ͙͙͒ͦͫ͒͟ ό/hнύΣ ͙͊ͦͭͤ͘ ͙͙ͦͫ͒͟ όbh·ύΣ ͫͯ͡ͺ͙͊ͭ ό{h·ύΣ ͙ ͎͙͒ͪͯ 

͔͙͍͙ͤ͊ͨ͊͘͡ ͔͙͙ͣ͊ͭͪ ͍ͦ ͎͍͙ͭͪ͊ͦ ͊ͦ͟͟Υ ͎͔͍͙͊ͦ͒ͦͪͦ͒͞͡Σ ;͊͒ ͙ ͫ͡Φ ˿͔͔ͭͨͤͦͭ ͤ͊ ͔͙͙ͣͫ͊͞ ͙ 

͔ͨͦͭͤͼ͙͊ͤͦͭͦ͞͡ ͍͙͙͔͊ͤ͡͞ ͍͙͙͊ͫ͘ ͦ͒ ͔͙͙͙͔͊ͪ͊ͭͪͫͭͭ͟͟͟ ͤ͊ ͔ͣͻ͙͊ͤ͊͘ͼ͙͊͞Σ ͍͙͔͊ͭͭͦͭ͟͡ ͙ ͍͙͒ͦͭ ͤ͊ 

͔͔ͯͨͦͭͪ͋ͤͦͭͦ ͎͙͍ͦͪͦ ͙ ͙͍ͫͨͪ͊ͤͦͫͭ͊ ͤ͊ ͔ͣͻ͙͊ͤ͊͘ͼ͙͊ͭ͊͞Φ ˿͔͔ͭͨͤͦͭ ͤ͊ ͔͙͙ͣͫ͊͞ ͙ ͔ͨͦͭͤͼ͙͊ͤͦͭͦ͞͡ 

͍͙͙͔͊ͤ͡͞Σ ͔͠ ͍͙͙͊ͫ͘ ͦ͒ ͔͙͙͙͔͊ͪ͊ͭͪͫͭͭ͟͟͟ ͤ͊ ͔ͣͻ͙͊ͤ͊͘ͼ͙͊ͭ͊͞Σ ͔͙ͤͤ͊ͭ͊͘͞ ͙͍ͫͨͪ͊ͤͦͫͭ ͙ ͍͙͔͊ͭͭͦͭ͟͡ ͙ 

͍͙͒ͦͭ ͤ͊ ͔͔ͯͨͦͭͪ͋ͤͦͭͦ ͎͙͍ͦͪͦΦ ˻͒ ͎͍͔ͫͦͦͪͯ͊ͥͭͦ ͤ͊ ͔͔ͯͨͦͭͪ͋ͤͦͭͦ ͺ͙ͦͫͤͦ͡ ͎͙͍ͦͪͦΣ ͔͠ ͔ͫ 

͎͔͔͙ͤͪͪ͊͊ͭ ͔͙͙͙ͣͫ ͤ͊ ͙͍͙͒ͯͤ͘ ͎͍͙͊ͫͦ ͍ͦ ͊ͭͣͦͫͺ͔ͪ͊ͭ͊Φ ˿͔ ͦ;͔͍ͯ͊͟ ͔͙͙͙͔ͣͫͭ ͤ͊ ͺ͎͙͙͍ͯͭͤ͊ ͨͪ͊΄͙ͤ͊ 

͙ ͙͍͙͔͒ͯͤͭ͘ ͎͍͙͊ͫͦ ͦ͒ ͔ͦͨͪͣ͊ͭ͊ ͙ ͔ͣͻ͙͊ͤ͊͘ͼ͙͊ͭ͊͞Σ ͙ͦ͟ ͔ͫ ͎͔͔͙ͤͪͪ͊͊ͭ ͍ͦ ͔ͭͦͭ͟ ͤ͊ ͔ͫͨͦ͊ͭ͊͟͡ͼ͙͊ͭ͊͞ 

ͤ͊ ͙͔ͣͤͪ͊ͤ͊ͭ͊͡ ͍͙ͫͯͪͦͤ͊ ͙ ͔͙ͤͤ͘͞ ͭͪ͊ͤͫͨͦͪͭ  ͍͙͊͊ͭ͡͞ ͍ͪ͘ ͍͙͔͊ͭͭͦͭ͟͡ ͤ͊ ͙͔͙͊ͣ͋ͤͭͤͦͭ ͍ͦ͒ͯ͘ͻΦ ˻͍͙͔ 

͍͙͙͊ͤ͊͡͞͞ ͔ͤͣ͊ ͒͊ ͙͋͒͊ͭ ͨͦ;͍͍͍͙ͯͫͭͯ͊ͤ ͦ͒ ͔͔͙͔ͤ͊ͫͤͭͦ͡ ͤ͊ ͙ͤ͊͋ͫͦͭͦ͟͞͡ ͔͔͔ͤͫͤͦ͡ ͔ͣͫͭͦΣ ͙͊ͪ͊͒͘ 

͙͍ͤͤ͊ͭ͊ ͔ͦ͒͒͊͡;͔ͤͦͫͭΦ ˹͊ͪͯ΄͔͙ͤͦͭ ͍͙͔͊ͭͭ͟͡ ͤ͊ ͙͔͙͊ͣ͋ͤͭͤͦͭ ͍ͦ͒ͯ͘ͻΣ ͔ͣͦ͗ ͒͊ ͙ͣ͊ ͔͎͙͍ͤ͊ͭͤͦ 

͍͙͙͔͊ͤ͡͞ ͍ͪ͘ ͙ͪ͊͋ͦͭͤͼ͙͔ͭ ͙ͦ͟ ͔͠ ͎͙ ͙͍͔͍͒ͯ͊͊ͭ͘ ͔ͫͦ͊ͭ͊͟͡ͼ͙͙͔ͦͤͭ ͙͍͙͊ͭͤͦͫͭ͟Φ ˮ ͨͦͪ͊͟͞ ͺ͊ͭͦͭ͟ ΄ͭͦ 

ͤ͊ ͔͔ͨͪ͒ͣͭͤ͊ͭ͊ ͦ͊͟͡ͼ͙͊͞ ͙ ͍ͦ ͔ͨͦͭͫͤͦͭͦ ͍͔ͦͨͪͯ͗ͯ͊ͥ͟ ͔ͤ ͙ͨͦͫͭͦ ͤ͊͘;͙͔ͭͤ͊͡ ͙͋ͦͦ͡΄͊͟ 

͍͙ͪ͊ͤͦ͒ͤͦͫͭ͘Σ ͔ͫͨ͊͟ ͣͦͪ͊ ͒͊ ͔ͫ ͙͔ͫͭ͊ͤ͟ ͔͒͊͟ ͨͪ͊΄͙ͤ͊ͭ͊ ͔ͣͦ͗ ͒͊ ͙ͣ͊ ͍͙͙͊ͤ͊͡͞͞ ͍ͪ͘ ͙ͫͭ͊ͭ͊Σ ͤͦ 

͙ͫͭͦͭͦ ͔ͫ ͦͼ͔͍ͤͯ͊ ͊ͦ͟͟ ͔ͤͤ͊͘;͙͔ͭͤͦ͡Φ ˮ͍͙͔͒ͯͤͭ͘ ͎͍͙͊ͫͦ ͙ͣ͊͊ͭ ͍͙͙͔͊ͤ͡͞ ͍ͪ͘ ͍͙͔͊ͭͭͦͭ͟͡ ͤ͊ 

͙͔͙͊ͣ͋ͤͭͤͦͭ ͍ͦ͒ͯ͘ͻ ͙ ͍͒͊͊͊ͭ ͙͒ͦͨͪͤͦͫ ͍ͦ ͎͔͔͙͔ͤͪͪ͊ͥͭͦ ͤ͊ ͔͙ͫͭ͊ͤ͟͡;͙͟ ͎͍͙͊ͫͦ ͤ͊ ͦ͊ͤͦ͟͡͡ ͙͍ͤͦΦ 

ˤ͙͙͊ͤ͊ͭ͊͡͞͞ ͍ͪ͘ ͙͍͗ͦͭͤ͊ͭ͊ ͔͙ͫͪ͒ͤ͊ ͦ͒ ͔͙͙͙͔ͣͫͭ ͍ͦ ͍ͦ͒ͯ͘ͻ ͔ͫ ͦͼ͔͍ͤͯ͊͊ͭ ͊ͦ͟͟ ͙ͦ͊ͤ͟͡͡Σ ͔͎͙͍͙ͤ͊ͭͤ 

ͫͦ ͎͔ͦͣ͡ ͙͔͙͔ͤͭͤͭͭ͘ ͙ ͎͒ͦͦ͡ ͍͔͔͔͔ͪͣͭͪ͊ͥΦ 

ʊʘʙʝʣʘ 24 - ʉʘʤʦ ʟʘ ʢʦʪʣʠ ʧʦʚʝ˃ʝ ʦʜ 250 kW, ʤʘʣʠʪʝ ʢʦʪʣʠ ʩʝ ʠʩʢʣʫʯʦʮʠ: 

Kapacitet na kotelot                  

Proizvodstvo na parea:  

Termalen vlez:  

 

kg/~as 

MW 

Gorivo za kotelot                                         

Tip: jaglen/nafta/ LPG)/gas/biomasa itn . 

Maksimalen kapacitet na sogoruvawe  

Sodr`ina na sulfur:  

 

 

kg/~as 

% 

NOx   mg/Nm
3 

pri  (0oC. 3% O2(Te~nost ili gas ), 6% O2(Cvrsto 

gorivo ) 

Maskimalen volumen na emisija  m
3
/~as 

Temperatura  
o
C(min)     

o
C(max) 

Periodi na rabota   ~as/den                Denovi/godi{no  



ɹʘʨʘˁʝ ʟʘ ɹ-ʀʉʂɿ, ʀʥʩʪʘʣʘʮʠʠ ʟʘ ʠʩʢʦʧ, ʜʨʦʙʝˁʝ, ʤʝʣʝˁʝ, ʩʝʝˁʝ, ʟʘʛʨʝʚʘˁʝ ʥʘ 

ʤʠʥʝʨʘʣʥʠ ʩʫʨʦʚʠʥʠ , ɼʨʫʰʪʚʦ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʛʨʘʜʝʞʥʠʰʪʚʦ, ʪʨʛʦʚʠʿʘ  ʠ ʫʩʣʫʛʠ 

Ăɽʋʈʆɱɸʅʀ ʂʆʇñ ɼʆʆ ʄʘʢʝʜʦʥʩʢʠ ɹʨʦʜ, ʣʦʢʘʣʠʪʝʪʦʪ Ăʆʛʣʝʜʘʣʝʮñ ʄʘʢʝʜʦʥʩʢʠ  ɹʨʦʜ. 
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ʊʘʙʝʣʘ 25- ʀʟʚʦʨʠ ʥʘ ʝʤʠʩʠʿʘ 

Izvor na emisija  Detali za emisij ata Namaluvawe na 
zagaduvaweto 

 

 
 
 

Referenca/
br. na oxak  

Visina na 
oxak  
[m]  

Supstancija  
/materijal  

Koncentracija  
[mg/m3]  

Protok na 
vozduh  
[ Nm3/~as ]  

Tip na 
filter/cikl
on/skruber  

 

ʄʄ 1  /  ʈʝʩʧʠʨʘʙʠʣʥʘ 

ʧʨʘʰʠʥʘ  

/  /  /   

MM 2  /  ʈʝʩʧʠʨʘʙʠʣʥʘ 

ʧʨʘʰʠʥʘ  

/  /  /   

MM 3  /  ʈʝʩʧʠʨʘʙʠʣʥʘ 

ʧʨʘʰʠʥʘ  

/  /  /   

Mʄ 4  /            

ʈʝʩʧʠʨʘʙʠʣʥʘ  

ʧʨʘʰʠʥʘ 

/ /  /  

 

ɿʘ ʜʨʫʛʠ ʛʦʣʝʤʠ ʠʟʚʦʨʠ ʥʘ ʝʤʠʩʠʠ ʚʦ ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ:  

ʅʦʨʤʘʣʥʠʪʝ ʫʩʣʦʚʠ ʟʘ ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʧʨʠʪʠʩʦʢ ʩʝ: 0oC, 101.3 kPa 

VII. ɽʄʀʉʀʀ ɺʆ ʇʆɺʈʐʀʅʉʂʀ ɺʆɼʀ ʀ ʂɸʅɸʃʀɿɸʎʀɱɸ 

 

ɹʘʨʘʪʝʣʦʪ ʪʨʝʙʘ ʜʘ ʥʘʚʝʜʝ ʟʘ ʩʝʢʦʿ ʠʟʚʦʨ ʥʘ ʝʤʠʩʠʿʘ ʧʦʩʝʙʥʦ ʜʘʣʠ ʩʝ ʝʤʠʪʫʚʘʘʪ ʩʫʧʩʪʘʥʮʠʠ ʥʘʚʝʜʝʥʠ ʚʦ ɸʥʝʢʩ 

II ʦʜ ɼʦʜʘʪʦʢʦʪ ʥʘ ʋʧʘʪʩʪʚʦʪʦ.  

ʇʦʪʨʝʙʥʦ ʝ ʜʘ ʩʝ ʜʘʜʘʪ ʜʝʪʘʣʠ ʟʘ ʩʠʪʝ ʩʫʧʩʪʘʥʮʠʠʠ ʧʨʠʩʫʪʥʠ ʚʦ ʩʠʪʝ ʝʤʠʩʠʠ, ʩʦʛʣʘʩʥʦ ʊʘʙʝʣʠʪʝ III ʜʦ VIII 

ʦʜ ʋʨʝʜʙʘʪʘ ʟʘ ʢʣʘʩʠʬʠʢʘʮʠʿʘ ʥʘ ʚʦʜʠʪʝ (ʉʣ. ɺʝʩʥʠʢ 18/99). ʊʨʝʙʘ ʜʘ ʩʝ ʚʢʣʫʯʘʪ ʩʠʪʝ ʠʩʪʝʢʫʚʘˁʘ ʥʘ 

ʧʦʚʨʰʠʥʩʢʠ ʚʦʜʠ, ʟʝʜʥʦ ʩʦ ʚʦʜʠʪʝ ʦʜ ʜʦʞʜʦʚʠ ʢʦʠ ʩʝ ʠʩʧʫʰʪʘʘʪ ʚʦ ʧʦʚʨʰʠʥʩʢʠʪʝ ʚʦʜʠ.  

 

ʆɼɻʆɺʆʈ 

 

ʊʨʝʪʤʘʥ ʥʘ ʦʪʧʘʜʥʠʪʝ ʚʦʜʠ ɺʦ ʂʘʤʝʥʦʣʦʤʦʪ ʥʝ ʩʝ ʛʝʥʝʨʠʨʘ ʦʪʧʘʜʥʘ ʚʦʜʘ ʦʜ ʪʝʭʥʦʣʦʰʢʠʦʪ 

ʧʨʦʮʝʩ ʠ ʥʝʤʘ ʪʨʝʪʤʘʥ ʥʘ ʦʪʧʘʜʥʠʪʝ ʚʦʜʠ ʦʜ ʪʝʭʥʦʣʦʰʢʠʦʪ ʧʨʦʮʝʩ. ɿʘ ʟʘʜʦʚʦʣʫʚʘˁʝ ʥʘ 

ʩʘʥʠʪʘʨʥʠʪʝ ʧʦʪʨʝʙʠ ʥʘ ʚʨʘʙʦʪʝʥʠʪʝ ˃ʝ ʩʝ ʧʦʩʪʘʚʘʪ ʧʦʜʚʠʞʥʠ ʪʦʘʣʝʪʠ Toy For. ʈʫʜʥʠʯʢʠʪʝ 

ʘʢʪʠʚʥʦʩʪʠ, ʧʦʚʨʟʘʥʠ ʩʦ ʝʢʩʧʣʦʘʪʘʮʠʿʘ ʥʘ ʤʠʥʝʨʘʣʥʘʪʘ ʩʫʨʦʚʠʥʘ ʥʘ ʧʦʚʨʰʠʥʩʢʠʦʪ ʢʦʧ ʩʝ ʠʟʚʦʨʠ 

ʥʘ ʝʤʠʩʠʠ ʢʦʠ ʤʦʞʝ ʜʘ ʚʣʠʿʘʘʪ ʚʨʟ ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʚʦʜʠʪʝ, ʦʩʦʙʝʥʦ ʥʘ ʘʪʤʦʩʬʝʨʩʢʠʪʝ ʚʦʜʠ ʢʦʠ ˃ʝ 



ɹʘʨʘˁʝ ʟʘ ɹ-ʀʉʂɿ, ʀʥʩʪʘʣʘʮʠʠ ʟʘ ʠʩʢʦʧ, ʜʨʦʙʝˁʝ, ʤʝʣʝˁʝ, ʩʝʝˁʝ, ʟʘʛʨʝʚʘˁʝ ʥʘ 

ʤʠʥʝʨʘʣʥʠ ʩʫʨʦʚʠʥʠ , ɼʨʫʰʪʚʦ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʛʨʘʜʝʞʥʠʰʪʚʦ, ʪʨʛʦʚʠʿʘ  ʠ ʫʩʣʫʛʠ 

Ăɽʋʈʆɱɸʅʀ ʂʆʇñ ɼʆʆ ʄʘʢʝʜʦʥʩʢʠ ɹʨʦʜ, ʣʦʢʘʣʠʪʝʪʦʪ Ăʆʛʣʝʜʘʣʝʮñ ʄʘʢʝʜʦʥʩʢʠ  ɹʨʦʜ. 
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ʙʠʜʘʪ ʧʨʠʩʫʪʥʠ ʥʘ ʣʦʢʘʮʠʿʘʪʘ. ɽʤʠʩʠʠʪʝ ʚʦ ʚʦʜʠʪʝ ʤʦʞʝ ʜʘ ʧʦʪʝʢʥʫʚʘʘʪ ʦʜ:  ʇʨʝʪʦʯʫʚʘˁʝ ʥʘ 

ʤʘʩʪʠ ʠ ʤʘʩʣʘ ʚʦ ʤʝʭʘʥʠʟʘʮʠʿʘʪʘ ʠʣʠ ʦʧʨʝʤʘʪʘ ʥʘ ʥʝʩʦʦʜʚʝʪʥʘ ʣʦʢʘʮʠʿʘ, ʅʝʩʘʢʘʥʠ ʠʩʪʝʢʫʚʘˁʘ ʥʘ 

ʛʦʨʠʚʦ ʠʣʠ ʤʘʩʣʦ ʦʜ ʦʧʨʝʤʘʪʘ, ʚʦʟʠʣʘʪʘ ʠ ʤʝʭʘʥʠʟʘʮʠʿʘ;  ʅʝʩʦʦʜʚʝʪʥʦ ʨʘʢʫʚʘˁʝ ʠ ʫʧʨʘʚʫʚʘˁʝ ʩʦ 

ʤʘʪʝʨʠʿʘʣʠ, ʛʦʨʠʚʘ, ʤʘʩʪʠ ʠ ʤʘʩʣʘ; ʊʝʰʢʠ ʤʝʪʘʣʠ, ʧʨʠʩʫʪʥʠ ʚʦ ʝʤʠʩʠʠʪʝ, ʧʨʝʜʠʟʚʠʢʘʥʠ ʦʜ 

ʠʟʜʫʚʥʠʪʝ ʛʘʩʦʚʠ ʦʜ ʦʧʨʝʤʘʪʘ ʠ ʚʦʟʠʣʘʪʘ, ʢʦʠ ʩʝ ʠʩʪʘʣʦʞʫʚʘʘʪ ʢʘʢʦ ʩʝʜʠʤʝʥʪ ʥʘ ʧʦʯʚʘʪʘ ʠ ʤʦʞʝ 

ʜʘ ʙʠʜʘʪ ʧʨʦʤʠʝʥʠ ʩʦ ʘʪʤʦʩʬʝʨʩʢʠʪʝ ʚʦʜʠ. ɺʦ ʧʨʦʩʪʦʨʦʪ ʥʘ ʣʝʞʠʰʪʝʪʦ ʥʘ ʢʦʧʦʪ ʥʝ ʩʝ 

ʢʦʥʩʪʘʪʠʨʘʥʠ ʥʠʢʘʢʚʠ ʭʠʜʨʦʛʝʦʣʦʰʢʠ ʧʦʿʘʚʠ (ʠʟʚʦʨʠ), ʦʜʥʦʩʥʦ ʣʝʞʠʰʪʝʪʦ ʝ ʩʠʨʦʤʘʰʥʦ ʩʦ 

ʧʦʚʨʰʠʥʩʢʠ ʠ ʧʦʜʟʝʤʥʠ ʚʦʜʠ, ʪʘʢʘ ʰʪʦ ʥʝ ʝ ʤʦʞʥʦ ʜʘ ʩʝ ʬʦʨʤʠʨʘ ʭʠʜʨʦʛʝʦʣʦʰʢʠ ʠʟʜʘʥ. ɿʘʨʘʜʠ 

ʤʦʨʬʦʣʦʛʠʿʘʪʘ ʥʘ ʪʝʨʝʥʦʪ ʘʪʤʦʩʬʝʨʩʢʠʪʝ ʚʦʜʠ, ˃ʝ ʩʝ ʩʣʠʚʘʘʪ ʧʦ ʧʦʚʨʰʠʥʘʪʘ ʥʘ ʝʢʩʧʣʦʘʪʘʮʠʦʥʦʪʦ 

ʧʦʣʝ ʠ ˃ʝ ʩʝ ʜʚʠʞʘʪ ʢʦʥ ʩʫʚʦʜʦʣʦʮʠʪʝ, ʢʦʠ ʩʝ ʘʢʪʠʚʥʠ ʩʘʤʦ ʚʦ ʚʨʝʤʝ ʥʘ ʪʦʧʝˁʝ ʥʘ ʩʥʝʛʦʚʠ ʠʣʠ 

ʧʨʠ ʧʦʨʦʿʥʠ ʜʦʞʜʦʚʠ.  

ʃʝʞʠʰʪʝʪʦ ʟʘ ʚʘʨʦʚʥʠʢ ʆʛʣʝʜʘʣʝʮ, ʘʥʘʣʠʟʠʨʘʥʦ ʦʜ ʭʠʜʨʦʛʝʦʣʦʰʢʠ ʘʩʧʝʢʪ ʩʝ ʢʘʨʘʢʪʝʨʠʟʠʨʘ ʩʦ 

ʥʝʨʘʟʚʠʝʥʘ ʭʠʜʨʦʛʝʦʣʦʰʢʘ ʤʨʝʞʘ ʚʦ ʛʨʘʥʠʮʠʪʝ ʥʘ ʧʦʚʨʰʠʥʩʢʠʦʪ ʢʦʧ.  

ʆʜ ʪʦʿ ʘʩʧʝʢʪ ʭʠʜʨʦʛʝʦʣʦʰʢʠʪʝ ʫʩʣʦʚʠ ʩʝ ʦʮʝʥʝʪʠ ʢʘʢʦ ʧʦʚʦʣʥʠ, ʰʪʦ ʝ ʨʝʟʫʣʪʘʪ ʥʘ 

ʤʦʨʬʦʣʦʰʢʠʪʝ, ʣʠʪʦʣʦʰʢʠʪʝ ʠ ʪʝʢʪʦʥʩʢʠʪʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʪʝʨʝʥʦʪ ʢʘʜʝ ʩʝ ʩʦʟʜʘʜʝʥʠ ʫʩʣʦʚʠ 

ʟʘ ʙʨʟʦ ʠʩʪʝʢʫʚʘˁʝ ʥʘ ʘʪʤʦʩʬʝʨʩʢʠʪʝ ʚʨʥʝʞʠ ʢʦʥ ʧʦʥʠʩʢʠʪʝ ʜʝʣʦʚʠ ʥʘ ʣʝʞʠʰʪʝʪʦ. ʅʘ ʩʘʤʦʪʦ 

ʣʝʞʠʰʪʝ ʥʝ ʩʝ ʢʦʥʩʪʘʪʠʨʘʥʠ ʚʦʜʝʥʠ ʪʝʢʦʚʠ ʥʠʪʫ ʠʟʚʦʨʠ ʙʠʜʝʿ˃ʠ ʚʘʨʦʚʥʠʢʦʪ ʠʤʘ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʜʘ ʿʘ ʩʧʨʦʚʝʜʫʚʘ ʠ ʘʢʫʤʫʣʠʨʘ ʚʦʜʘʪʘ ʚʦ ʧʦʜʣʘʙʦʢʠʪʝ ʜʝʣʦʚʠ ʥʘ ʣʝʞʠʰʪʝʪʦ.  

ʉʣʠʚʥʦʪʦ ʧʦʜʨʘʯʿʝ ʢʦʥ ʧʦʚʨʰʠʥʩʢʠʦʪ ʢʦʧ ʆʛʣʝʜʘʣʝʮ ʝ ʨʝʣʘʪʠʚʥʦ ʤʘʣʦ ʠ ʥʝ ʧʦʩʪʦʠ ʩʝʨʠʦʟʥʘ 

ʤʦʞʥʦʩʪ ʟʘ ʟʘʛʨʦʟʫʚʘˁʝ ʥʘ ʝʢʩʧʣʦʘʪʘʮʠʦʥʠʪʝ ʨʘʙʦʪʠ ʥʘ ʢʦʧʦʪ ʦʜ ʧʦʚʨʝʤʝʥʦ ʧʨʠʩʫʩʪʚʦ ʥʘ 

ʘʪʤʦʩʬʝʨʩʢʠ ʚʦʜʠ ʠ ʧʦʨʘʜʠ ʦʚʠʝ ʧʨʠʯʠʥʠ ʩʤʝʪʘʤʝ ʜʝʢʘ ʥʝʤʘ ʧʦʪʨʝʙʘ ʦʜ ʠʟʨʘʙʦʪʢʘ ʥʘ ʟʘʰʪʠʪʝʥ 

ʢʘʥʘʣ ʦʢʦʣʫ ʦʙʦʜʥʠʪʝ ʛʨʘʥʠʮʠ ʥʘ ʢʦʧʦʪ. ɼʦʢʦʣʢʫ ʚʦ ʪʝʢʦʪ ʥʘ ʝʢʩʧʦʘʪʘʮʠʿʘʪʘ ʩʝ ʧʦʿʘʚʠ ʧʦʪʨʝʙʘ ʦʜ 

ʦʚʘʘ ʘʢʪʠʚʥʦʩʪ ʠ ʜʦʢʦʣʢʫ ʩʝ ʧʦʿʘʚʠ ʩʣʝʚʘˁʝ ʥʘ ʘʪʤʦʩʚʝʨʩʢʠʪʝ ʚʦʜʠ ʥʘ ʨʝʛʠʦʥʘʣʥʠʦʪ ʧʘʪ,  

ʥʘʚʨʝʤʝʥʦ ˃ʝ ʙʠʜʘʪ ʧʨʝʚʟʝʤʝʥʠ ʤʝʨʢʠ ʟʘ ʟʘʰʪʠʪʘ ʦʜ ʘʪʤʦʩʚʝʨʩʢʠ ʚʦʜʠ ʠ ʠʟʛʨʘʜʙʘ ʥʘ ʟʘʰʪʠʪʥʠ 

ʢʘʥʘʣʠ. 

ʇʨʦʝʢʪʠʨʘʥʠʦʪ ʧʦʚʨʰʠʥʩʢʠ ʢʦʧ ʩʧʘʺʘ ʚʦ ʛʨʫʧʘʪʘ ʥʘ ʪ.ʥ. ʚʠʩʠʥʩʢʠ ʪʠʧ ʥʘ ʧʦʚʨʰʠʥʩʢʠ ʢʦʧ ʠ 

ʘʪʤʦʩʬʝʨʩʢʠʪʝ ʚʦʜʠ ʢʦʠ ˃ʝ ʥʘʚʣʝʟʘʪ ʚʦ ʟʦʥʘʪʘ ʥʘ ʝʢʩʧʣʦʘʪʘʮʠʦʥʠʪʝ ʨʘʙʦʪʠ, ʧʦ ʛʨʘʚʠʪʘʮʠʩʢʠ ʧʘʪ 

˃ʝ ʩʝ ʦʜʚʦʜʥʫʚʘʘʪ ʥʠʟ ʟʘʧʘʜʥʘʪʘ ʩʪʨʘʥʘ ʦʜ ʢʦʧʦʪ.  

ʇʨʠ ʧʨʝʢʠʥ ʥʘ ʝʢʩʧʣʦʘʪʘʮʠʦʥʠʪʝ ʨʘʙʦʪʠ ʩʝ ʧʨʝʧʦʨʘʯʫʚʘ ʦʧʨʝʤʘʪʘ ʜʘ ʩʝ ʧʨʝʤʝʩʪʠ ʥʘ ʩʠʛʫʨʥʦ 

ʤʝʩʪʦ ʥʘʜʚʦʨ ʦʜ ʛʨʘʥʠʮʠʪʝ ʥʘ ʢʦʧʦʪ.  



ɹʘʨʘˁʝ ʟʘ ɹ-ʀʉʂɿ, ʀʥʩʪʘʣʘʮʠʠ ʟʘ ʠʩʢʦʧ, ʜʨʦʙʝˁʝ, ʤʝʣʝˁʝ, ʩʝʝˁʝ, ʟʘʛʨʝʚʘˁʝ ʥʘ 

ʤʠʥʝʨʘʣʥʠ ʩʫʨʦʚʠʥʠ , ɼʨʫʰʪʚʦ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʛʨʘʜʝʞʥʠʰʪʚʦ, ʪʨʛʦʚʠʿʘ  ʠ ʫʩʣʫʛʠ 

Ăɽʋʈʆɱɸʅʀ ʂʆʇñ ɼʆʆ ʄʘʢʝʜʦʥʩʢʠ ɹʨʦʜ, ʣʦʢʘʣʠʪʝʪʦʪ Ăʆʛʣʝʜʘʣʝʮñ ʄʘʢʝʜʦʥʩʢʠ  ɹʨʦʜ. 
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ʉʝ ʧʦʪʝʥʮʠʨʘ ʜʝʢʘ ʝ ʧʦʪʨʝʙʥʦ ʨʝʜʦʚʥʦ ʩʣʝʜʝˁʝ ʥʘ ʧʨʦʝʢʪʠʨʘʥʘʪʘ ʪʝʭʥʦʣʦʰʢʘ ʰʝʤʘ ʥʘ 

ʧʦʚʨʰʠʥʩʢʘʪʘ ʝʢʩʧʣʦʘʪʘʮʠʿʘ ʧʦ ʧʣʘʥ ʠ ʜʣʘʙʠʥʘ, ʙʠʜʝʿ˃ʠ ʩʘʤʦ ʩʦ ʦʪʩʪʘʧʫʚʘˁʝ ʦʜ ʥʝʿʟʠʥʠʦʪ 

ʨʝʜʦʩʣʝʜ, ʘʪʤʦʩʬʝʨʩʢʠʪʝ ʚʦʜʠ ʤʦʞʝ ʜʘ ʧʨʝʜʠʟʚʠʢʘʘʪ ʥʝʛʘʪʠʚʥʠ ʧʦʩʣʝʜʠʮʠ ʚʨʟ ʩʠʩʪʝʤʦʪ ʥʘ 

ʝʢʩʧʣʦʘʪʘʮʠʿʘ. 

ʆʪʧʘʜʥʠ ʚʦʜʠ  

ɿʘ ʟʘʬʘ˃ʘˁʝ ʥʘ ʦʪʧʘʜʥʠʪʝ ʬʝʢʘʣʥʠ ʚʦʜʠ ʧʨʝʜʚʠʜʝʥʘ ʝ ʠʟʛʨʘʜʙʘ ʥʘ ʩʝʧʪʠʯʢʘ ʿʘʤʘ, ʩʦ ʜʠʤʝʥʟʠʠ 

2,5x1,5 m.  

ʉʝʧʪʠʯʢʘʪʘ ʿʘʤʘ ʝ ʜʚʦʢʦʤʦʨʥʘ, ʮʝʣʦʩʥʦ ʚʢʦʧʘʥʘ ʚʦ ʟʝʤʿʘ, ʘʨʤʠʨʘʥʦ ʙʝʪʦʥʩʢʘ, ʚʦʜʦʥʝʧʨʦʧʫʩʥʘ.  

ʀʩʪʘʣʦʞʝʥʠʪʝ ʠ ʧʣʠʚʘʯʢʠʪʝ ʤʘʪʝʨʠʠ ʦʜ ʩʝʧʪʠʯʢʘʪʘ ʿʘʤʘ, ˃ʝ ʩʝ ʧʨʘʟʥʘʪ ʠ ʦʜʚʝʟʫʚʘʘʪ ʩʦ ʮʠʩʪʝʨʥʘ 

ʦʜ ʢʦʤʫʥʘʣʥʦ ʧʨʝʪʧʨʠʿʘʪʠʝ. 

ʉʝʧʪʠʯʢʘʪʘ ʿʘʤʘ ˃ʝ ʩʝ ʧʨʘʟʥʠ ʧʦ ʧʦʪʨʝʙʘ ʦʜ ʩʪʨʘʥʘ ʥʘ ʿʘʚʥʦʪʦ ʢʦʤʫʥʘʣʥʦ ʧʨʝʪʧʨʠʿʘʪʠʝ. ʀʩʪʘʪʘ ˃ʝ 

ʩʝ ʩʪʘʚʠ ʚʦ ʬʫʥʢʮʠʿʘ ʧʦ ʦʜʦʙʨʫʚʘˁʝ ʥʘ ʫʨʙʘʥʠʩʪʠʯʢʘʪʘ ʜʦʢʫʤʝʥʪʘʮʠʿʘ. ʉʘʥʠʪʘʨʥʠʦʪ ʙʣʦʢ ʥʝ ʝ 

ʠʟʛʨʘʜʝʥ ʠʩʪʠʦʪ ʩʝ ʧʣʘʥʠʨʘ ʜʘ ʩʝ ʧʦʩʪʘʚʠ ʧʦ ʢʦʤʧʣʝʪʠʨʘˁʝ ʥʘ ʫʨʙʘʥʠʩʪʠʯʢʦ ʪʝʭʥʠʯʢʘʪʘ 

ʜʦʢʫʤʝʥʪʘʮʠʿʘ, ʥʦ ʟʘ ʧʦʪʨʝʙʠʪʝ ʥʘ ʠʥʩʪʘʣʘʮʠʿʘʪʘ ʦʧʝʨʘʪʦʨʦʪ ʚʨʝʤʝʥʦ ˃ʝ ʧʦʩʪʘʚʠ ʤʦʥʪʘʞʥʠ 

ʪʦʘʣʝʪʠ ʚʦ ʧʦʪʨʝʙʝʥ ʙʨʦʿ. 

ʇʦʧʦʣʥʝʪʝ ʿʘ ʩʣʝʜʥʘʪʘ ʪʘʙʝʣʘ: 

ʊʘʙʝʣʘ 26 ï ʦʪʧʘʜʥʘ ʚʦʜʘ 

ʇʘʨʘʤʝʪʘʨ ʇʨʝʜ ʪʨʝʪʠʨʘˁʝ ʇʦʩʣʝ ʪʨʝʪʠʨʘˁʝ 

ʀʤʝ ʥʘ 

ʩʫʧʩʪʘʥʮʠʿʘ 

ʄʘʢʩ. 

ʧʨʦʩʝʢ 

ʥʘ ʯʘʩ 

[mg/l] 

ʄʘʢʩ. 

ɼʥʝʚʝʥ 

ʧʨʦʩʝʢ 

[mg/l] 

kg/ 

ʜʝʥ 

kg/ 

ʛʦʜ. 

ʄʘʢʩ. 

ʧʨʦʩʝʢ 

ʥʘ ʯʘʩ 

[mg/l] 

ʄʘʢʩ. 

ɼʥʝʚʝʥ 

ʧʨʦʩʝʢ 

[mg/l] 

ɺʢʫʧʥʦ 

kg/ʜʝʥ 

ɺʢʫʧʥ

ʦ 

kg/ʛʦʜ. 

ʀʜʝʥʪʠʪʝ

ʪ ʥʘ 

ʨʝʮʝʧʠʝʥ

ʪʦʪ 

[6N;6E]4 

ɺʦ ʂʘʤʝʥʦʣʦʤʦʪ ʆʛʣʝʜʘʣʝʮñ ʄʘʢʝʜʦʥʩʢʠ  ɹʨʦʜ ʥʝ ʩʝ ʛʝʥʝʨʠʨʘ ʦʪʧʘʜʥʘ ʚʦʜʘ ʦʜ ʪʝʭʥʦʣʦʰʢʠʦʪ 

ʧʨʦʮʝʩ. 

 

 

 

 



ɹʘʨʘˁʝ ʟʘ ɹ-ʀʉʂɿ, ʀʥʩʪʘʣʘʮʠʠ ʟʘ ʠʩʢʦʧ, ʜʨʦʙʝˁʝ, ʤʝʣʝˁʝ, ʩʝʝˁʝ, ʟʘʛʨʝʚʘˁʝ ʥʘ 

ʤʠʥʝʨʘʣʥʠ ʩʫʨʦʚʠʥʠ , ɼʨʫʰʪʚʦ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʛʨʘʜʝʞʥʠʰʪʚʦ, ʪʨʛʦʚʠʿʘ  ʠ ʫʩʣʫʛʠ 

Ăɽʋʈʆɱɸʅʀ ʂʆʇñ ɼʆʆ ʄʘʢʝʜʦʥʩʢʠ ɹʨʦʜ, ʣʦʢʘʣʠʪʝʪʦʪ Ăʆʛʣʝʜʘʣʝʮñ ʄʘʢʝʜʦʥʩʢʠ  ɹʨʦʜ. 
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ʊʘʙʝʣʘ 27 - ʉʣʝʜʥʠʪʝ ʪʘʙʝʣʠ ʪʨʝʙʘ ʜʘ ʩʝ ʧʦʧʦʣʥʘʪ ʚʦ ʩʣʫʯʘʿ ʥʘ ʜʠʨʝʢʪʥʦ ʠʩʧʫʰʪʘˁʝ ʚʦ ʨʝʢʠ ʠ 

ʝʟʝʨʘ.  

ʊʦʯʢʘ ʥʘ ʤʦʥʠʪʦʨʠʥʛ/ʈʝʬʝʨʝʥʮʠ ʦʜ ʥʘʮʠʦʥʘʣʥʠʦʪʢʦʦʨʜʠʥʘʪʝʥ ʩʠʩʪʝʤ: 

Parametar  Rezultati  

(mg/l)  

Normalen 

analiti~ki opseg  

Metoda/tehnika na 

analiza  

Datum Datum Datum Datum   

pH /     

Temperatura  /     

Elektri~na 

provodlivost  

ɛS 

/     

Amoniumski 

azot NH4-N 

/     

Hemiska 

potro{uva~ka 

na kislorod /  

/     

Biohemiska 

potro{uva~ka 

na kislorod  

     

Rastvoren 

kislorod O2(r -

r)  

/     

Kalcium Ca  /     

Kadmium Cd  /     

Hrom Cr  /     

Hlor Cl  /     



ɹʘʨʘˁʝ ʟʘ ɹ-ʀʉʂɿ, ʀʥʩʪʘʣʘʮʠʠ ʟʘ ʠʩʢʦʧ, ʜʨʦʙʝˁʝ, ʤʝʣʝˁʝ, ʩʝʝˁʝ, ʟʘʛʨʝʚʘˁʝ ʥʘ 

ʤʠʥʝʨʘʣʥʠ ʩʫʨʦʚʠʥʠ , ɼʨʫʰʪʚʦ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʛʨʘʜʝʞʥʠʰʪʚʦ, ʪʨʛʦʚʠʿʘ  ʠ ʫʩʣʫʛʠ 

Ăɽʋʈʆɱɸʅʀ ʂʆʇñ ɼʆʆ ʄʘʢʝʜʦʥʩʢʠ ɹʨʦʜ, ʣʦʢʘʣʠʪʝʪʦʪ Ăʆʛʣʝʜʘʣʝʮñ ʄʘʢʝʜʦʥʩʢʠ  ɹʨʦʜ. 
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Bakar Cu  /     

@elezo Fe  /     

Olovo Pb  /     

 

Magnezium Mg  /     

Mangan Mn  /     

@iva Hg  /     

 

ʊʘʙʝʣʠʪʝ ʥʝ ʩʝ ʧʦʧʦʣʥʝʪʠ ʙʠʜʝʿ˃ʠ ʥʘ ʧʨʝʜʤʝʪʥʘʪʘ ʣʦʢʘʮʠʿʘ - ʂʘʤʝʥʦʣʦʤ ʣʦʢʘʣʠʪʝʪʦʪ 

Ăʆʛʣʝʜʘʣʝʮñ ʄʘʢʝʜʦʥʩʢʠ  ɹʨʦʜ. ʥʝ ʩʝ ʛʝʥʝʨʠʨʘ ʦʪʧʘʜʥʘ ʚʦʜʘ ʦʜ ʪʝʭʥʦʣʦʰʢʠʦʪ ʧʨʦʮʝʩ ʠ ʥʝʤʘ 

ʰʪʝʪʥʦ ʚʣʠʿʘʥʠʝ ʚʨʟ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ. 

ʊʘʙʝʣʘ 28 - ʊʦʯʢʘ ʥʘ ʤʦʥʠʪʦʨʠʥʛ/ʈʝʬʝʨʝʥʮʠ ʦʜ ʥʘʮʠʦʥʘʣʥʠʦʪ ʢʦʦʨʜʠʥʘʪʝʥ ʩʠʩʪʝʤ: 

ʇʘʨʘʤʝʪʘʨ Rezultati  

(mg/l) 

Normalen 

analiti~k

i opseg  

Metoda/  

tehnika na 

analiza  
Datum  Datum Datum Datum 

    

Nikel Ni  /       

Kalium K  /       

Natrium Na  /       

Sulfat SO4  /       

Cink Zn  /      

Vkupna 

bazi~nost  

(kako CaCO3)  

/ 

/ 

 

 

 

 

 

 

 

 

 

 

Vkupen organski 

jaglerod TOC  

/      

Vkupen 

oksidiran azot 

/      



ɹʘʨʘˁʝ ʟʘ ɹ-ʀʉʂɿ, ʀʥʩʪʘʣʘʮʠʠ ʟʘ ʠʩʢʦʧ, ʜʨʦʙʝˁʝ, ʤʝʣʝˁʝ, ʩʝʝˁʝ, ʟʘʛʨʝʚʘˁʝ ʥʘ 

ʤʠʥʝʨʘʣʥʠ ʩʫʨʦʚʠʥʠ , ɼʨʫʰʪʚʦ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʛʨʘʜʝʞʥʠʰʪʚʦ, ʪʨʛʦʚʠʿʘ  ʠ ʫʩʣʫʛʠ 

Ăɽʋʈʆɱɸʅʀ ʂʆʇñ ɼʆʆ ʄʘʢʝʜʦʥʩʢʠ ɹʨʦʜ, ʣʦʢʘʣʠʪʝʪʦʪ Ăʆʛʣʝʜʘʣʝʮñ ʄʘʢʝʜʦʥʩʢʠ  ɹʨʦʜ. 
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TON  

Nitriti NO2  /      

Nitrati NO3  /      

Fekalni 

koliformni 

bakterii vo 

rastvor ( 

/100ml)  

/      

Vkupno 

bakterii vo 

rastvor  

( /100ml)  

/      

Fosfati PO4  /      

       

VIII ɽʄʀʉʀʀ ɺʆ ʇʆʏɺɸ 

ʆʧʠʰʝʪʝ ʛʠ ʧʦʩʪʘʧʢʠʪʝ ʟʘ ʩʧʨʝʯʫʚʘˁʝ ʠʣʠ ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʚʣʝʟʦʪ ʥʘ ʟʘʛʘʜʫʚʘʯʢʠ ʤʘʪʝʨʠʠ ʚʦ 

ʧʦʜʟʝʤʥʠʪʝ ʚʦʜʠ ʠ ʥʘ ʧʦʚʨʰʠʥʘʪʘ ʥʘ ʧʦʯʚʘʪʘ..  

ʇʦʪʨʝʙʥʦ ʝ ʜʘ ʩʝ ʧʨʠʣʦʞʘʪ ʧʦʜʘʪʦʮʠ ʟʘ ʧʦʟʥʘʪʦ ʟʘʛʘʜʫʚʘˁʝ ʥʘ ʧʦʯʚʘʪʘ ʠ ʧʦʜʟʝʤʥʠʪʝ ʚʦʜʠ, ʟʘ 

ʠʩʪʦʨʠʩʢʦ ʠʣʠ ʤʦʤʝʥʪʘʣʥʦ ʟʘʛʘʜʫʚʘˁʝ ʥʘ ʩʘʤʘʪʘ ʣʦʢʘʮʠʿʘ ʠʣʠ ʧʦʜʟʝʤʥʦ ʟʘʛʘʜʫʚʘˁʝ.  

 

ʆɼɻʆɺʆʈ 

 

ʆʜ ʧʦʩʪʦʝʯʢʠʪʝ ʘʢʪʠʚʥʦʩʪʠ ʥʝʤʘ ʜʠʨʝʢʥʘ ʝʤʠʩʠʿʘ ʥʘ ʟʘʛʘʜʫʚʘʯʢʠ ʤʘʪʝʨʠʠ ʚʦ ʧʦʯʚʘʪʘ. ʇʨʠ 

ʝʢʩʧʣʦʘʪʘʮʠʿʘ ʥʘ ʤʠʥʝʨʘʣʥʘʪʘ ʩʫʨʦʚʠʥʘ ʤʦʞʝ ʜʘ ʜʦʿʜʝ ʜʦ ʥʘʨʫʰʫʚʘˁʝ ʥʘ ʧʦʯʚʝʥʠʪʝ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʘʢʦ ʥʘ ʧʨʠʤʝʨ: ʛʫʙʝˁʝ ʥʘ ʧʣʦʜʥʠʦʪ ʧʦʯʚʝʥ ʩʣʦʿ, ʣʠʟʛʘˁʘ ʥʘ ʧʦʯʚʘʪʘ, ʧʨʦʤʝʥʘ ʥʘ 

ʚʦʜʦʧʨʦʧʫʩʪʣʠʚʦʩʪʘ, ʜʝʛʨʘʜʘʮʠʿʘ ʥʘ ʧʦʯʚʘʪʘ, ʝʨʦʟʠʿʘ ʠ ʩʣ. ɿʘʛʘʜʫʚʘˁʝʪʦ ʥʘ ʧʦʯʚʠʪʝ, ʢʘʢʦ 

ʨʝʟʫʣʪʘʪ ʥʘ ʝʢʩʧʣʦʘʪʘʮʠʿʘʪʘ ʥʘ ʤʠʥʝʨʘʣʥʘʪʘ ʩʫʨʦʚʠʥʘ, ʤʦʞʝ ʜʘ ʥʘʩʪʘʥʝ ʦʜ:  ʥʝʩʦʦʜʚʝʪʥʦ 

ʩʢʣʘʜʠʨʘˁʝ ʠ ʨʘʢʫʚʘˁʝ ʩʦ ʛʦʨʠʚʘʪʘ ʠ ʥʠʚʥʠʪʝ ʜʝʨʠʚʘʪʠ, ʢʦʠ ʩʝ ʢʦʨʠʩʪʘʪ ʟʘ ʦʧʨʝʤʘʪʘ ʠ 

ʤʝʭʘʥʠʟʘʮʠʿʘʪʘ,  ʥʝʩʦʦʜʚʝʪʥʦ ʫʧʨʘʚʫʚʘˁʝ ʩʦ ʦʪʧʘʜ;  ʇʨʝʪʦʯʫʚʘˁʝ ʥʘ ʤʘʩʪʠ ʠ ʤʘʩʣʘ ʚʦ 



ɹʘʨʘˁʝ ʟʘ ɹ-ʀʉʂɿ, ʀʥʩʪʘʣʘʮʠʠ ʟʘ ʠʩʢʦʧ, ʜʨʦʙʝˁʝ, ʤʝʣʝˁʝ, ʩʝʝˁʝ, ʟʘʛʨʝʚʘˁʝ ʥʘ 

ʤʠʥʝʨʘʣʥʠ ʩʫʨʦʚʠʥʠ , ɼʨʫʰʪʚʦ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʛʨʘʜʝʞʥʠʰʪʚʦ, ʪʨʛʦʚʠʿʘ  ʠ ʫʩʣʫʛʠ 

Ăɽʋʈʆɱɸʅʀ ʂʆʇñ ɼʆʆ ʄʘʢʝʜʦʥʩʢʠ ɹʨʦʜ, ʣʦʢʘʣʠʪʝʪʦʪ Ăʆʛʣʝʜʘʣʝʮñ ʄʘʢʝʜʦʥʩʢʠ  ɹʨʦʜ. 
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ʤʝʭʘʥʠʟʘʮʠʿʘʪʘ ʠʣʠ ʦʧʨʝʤʘʪʘ ʥʘ ʥʝʩʦʦʜʚʝʪʥʘ ʣʦʢʘʮʠʿʘ;  ʠʩʪʘʣʦʞʫʚʘˁʝ ʥʘ ʩʝʜʠʤʝʥʪ ʦʜ ʚʦʟʜʫʭʦʪ; 

ʜʨʫʛʠ ʘʢʪʠʚʥʦʩʪʠ, ʢʦʠ ʥʝ ʩʝ ʠʟʚʨʰʫʚʘʘʪ ʩʦʦʜʚʝʪʥʦ ʩʦ ʫʧʘʪʩʪʚʘʪʘ ʟʘ ʪʝʭʥʠʯʢʠ ʤʝʨʢʠ ʟʘ 

ʧʨʝʚʝʥʮʠʿʘ. ʆʪʚʘʨʘˁʝʪʦ ʥʘ ʧʦʚʨʰʠʥʩʢʠ ʢʦʧ ʥʝ ʩʝ ʦʯʝʢʫʚʘ ʜʘ ʧʨʝʜʠʟʚʠʢʘ ʟʥʘʯʘʿʥʠ ʧʨʦʤʝʥʠ ʚʦ 

ʧʦʛʣʝʜ ʥʘ ʣʦʢʘʣʥʘʪʘ ʪʦʧʦʛʨʘʬʠʿʘ ʥʘ ʪʝʨʝʥʦʪ ʠʣʠ ʥʝʢʦʠ ʟʥʘʯʘʿʥʠ ʧʨʦʤʝʥʠ ʥʘ ʩʪʘʙʠʣʥʦʩʪʘ ʥʘ 

ʧʦʯʚʘʪʘ, ʢʘʢʦ ʠ ʥʝʿʟʠʥʘʪʘ ʢʦʥʩʪʨʫʢʮʠʿʘ, ʟʘʨʘʜʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠʪʝ ʥʘ ʪʝʨʝʥʦʪ ʠ ʧʦʜʣʦʛʘʪʘ. 

ʅʘʿʛʦʣʝʤ ʝʬʝʢʪ ˃ʝ ʠʤʘʘʪ ʚʣʠʿʘʥʠʿʘʪʘ ʢʦʠ ʩʝ ʿʘʚʫʚʘʘʪ ʢʘʢʦ ʨʝʟʫʣʘʪʘʪ ʥʘ ʜʠʨʝʢʥʠ ʨʫʜʥʠʯʢʠ 

ʠʩʢʦʧʫʚʘˁʘ, ʧʦʪʨʝʙʥʠ ʟʘ ʥʘʧʨʝʜʫʚʘˁʝ ʥʘ ʬʨʦʥʪʦʪ ʥʘ ʧʦʚʨʰʠʥʩʢʠʦʪ ʢʦʧ. ʇʦʢʨʘʿ ʦʚʘ, ʤʦʞʥʘ ʝ ʠ 

ʧʦʿʘʚʘ ʥʘ ʣʠʟʛʘˁʝ ʥʘ ʧʦʯʚʘʪʘ ʢʘʢʦ ʨʝʟʫʣʪʘʪ ʥʘ ʥʘʨʫʰʫʚʘˁʘ ʥʘ ʩʪʘʙʠʣʥʦʩʪʘ ʥʘ ʢʦʩʠʥʠʪʝ ʦʜ 

ʝʪʘʞʠʪʝ ʠʣʠ ʥʘ ʟʘʚʨʰʥʠʪʝ ʢʦʩʠʥʠ ʧʦ ʧʝʨʠʬʝʨʠʿʘʪʘ ʥʘ ʧʦʚʨʰʠʥʩʢʠʦʪ ʢʦʧ. ɺʣʠʿʘʥʠʿʘʪʘ ʚʨʟ ʧʦʯʚʘʪʘ 

ʩʝ ʦʮʝʥʫʚʘʘʪ ʢʘʢʦ ʣʦʢʘʣʥʠ ʥʝʛʘʪʠʚʥʠ, ʩʦ ʩʨʝʜʝʥ ʠʥʪʝʥʟʠʪʝʪ ʠ ʦʛʨʘʥʠʯʝʥʦ ʚʨʝʤʝʪʨʘʝˁʝ. 

 

IX. ɿɽʄɱʆɼɽʃʉʂʀ ʀ ʌɸʈʄɽʈʉʂʀ ɸʂʊʀɺʅʆʉʊʀ 

 

ɺʦ ʩʣʫʯʘʿ ʥʘ ʦʪʧʘʜ ʦʜ ʟʝʤʿʦʜʝʣʩʢʠ ʘʢʪʠʚʥʦʩʪʠ ʠʣʠ ʟʘ ʟʝʤʿʦʜʝʣʩʢʠ ʥʘʤʝʥʠ, ʚʦ 

ʩʣʝʜʥʘʪʘ ʪʘʙʝʣʘ ʪʨʝʙʘ ʜʘ ʩʝ ʦʧʠʰʘʪ ʧʨʠʨʦʜʘʪʘ ʠ ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʩʫʧʩʪʘʥʮʠʿʘʪʘ (ʟʝʤʿʦʜʝʣʩʢʠ 

ʠ ʥʝʟʝʤʿʦʜʝʣʩʢʠ ʦʪʧʘʜ) ʰʪʦ ʪʨʝʙʘ ʜʘ ʩʝ ʨʘʩʬʨʣʘ ʥʘ ʟʝʤʿʠʰʪʝ (ʝʬʣʫʝʥʪ, ʤʠʣ, ʧʝʧʝʣ), ʢʘʢʦ ʠ 

ʧʨʝʜʣʦʞʝʥʠʪʝ ʢʦʣʠʯʝʩʪʚʘ, ʧʝʨʠʦʜʠ ʠ ʥʘʯʠʥʠ ʥʘ ʧʨʠʤʝʥʘ (ʧʨ. ʮʝʚʥʦ ʠʩʧʫʰʪʘˁʝ, 

ʨʝʟʝʨʚʦʘʨʠ).  

ʆɼɻʆɺʆʈ 

Na lokacijata ne se izveduvaat nikakvi zemjodelski ili farmerski aktivnosti.  

ʊʘʙʝʣʘ 29 ï ʆʧʠʩ ʥʘ ʟʝʤʿʦʜʝʣʩʢʘ ʧʦʚʨʰʠʥʘ 

Identitet na povr{inata  / 

Vkupna povr{ina ( ha)  / 

Korisna povr{ina (ha)  / 

Kultura  / 

Pobaruva~ka na Fosfor (kg P/ha)  / 

Koli~estvo na mil rasfrlena na / 



ɹʘʨʘˁʝ ʟʘ ɹ-ʀʉʂɿ, ʀʥʩʪʘʣʘʮʠʠ ʟʘ ʠʩʢʦʧ, ʜʨʦʙʝˁʝ, ʤʝʣʝˁʝ, ʩʝʝˁʝ, ʟʘʛʨʝʚʘˁʝ ʥʘ 

ʤʠʥʝʨʘʣʥʠ ʩʫʨʦʚʠʥʠ , ɼʨʫʰʪʚʦ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʛʨʘʜʝʞʥʠʰʪʚʦ, ʪʨʛʦʚʠʿʘ  ʠ ʫʩʣʫʛʠ 

Ăɽʋʈʆɱɸʅʀ ʂʆʇñ ɼʆʆ ʄʘʢʝʜʦʥʩʢʠ ɹʨʦʜ, ʣʦʢʘʣʠʪʝʪʦʪ Ăʆʛʣʝʜʘʣʝʮñ ʄʘʢʝʜʦʥʩʢʠ  ɹʨʦʜ. 
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samata farma ( m3/ha)  

Proceneto koli~esto Fosfor vo 

milta rasfrlena na  farmata (kg P/ha)  

/ 

Volumen {to treba da se aplicira 

(m3/ha)  

/ 

Apliciran fosfor ( kg P/ha)  / 

Vk. koli~estvo vnesena mil ( m3)  / 

  

 

X. ɹʋʏɸɺɸ, ɺʀɹʈɸʎʀʀ ʀ ʅɽɱʆʅʀɿʀʈɸʏʂʆ ɿʈɸʏɽɳɽ 

ʃʠʩʪʘ ʥʘ ʠʟʚʦʨʠ (ʚʝʥʪʠʣʘʮʠʿʘ, ʢʦʤʧʨʝʩʦʨʠ, ʧʫʤʧʠ, ʦʧʨʝʤʘ) ʥʠʚʥʘ ʤʝʩʪʦʧʦʣʦʞʙʘ ʥʘ 

ʣʦʢʘʮʠʿʘʪʘ (ʚʦ ʩʦʛʣʘʩʥʦʩʪʩʦ ʣʦʢʘʮʠʩʢʘʪʘ ʤʘʧʘ), ʧʝʨʠʦʜʠ ʥʘ ʨʘʙʦʪʘ (ʮʝʣ ʜʝʥ ʠ ʥʦ˃ / ʩʘʤʦ 

ʧʨʝʢʫ ʜʝʥ / ʧʦʚʨʝʤʝʥʦ). 

ʆɼɻʆɺʆʈ 

ɹʫʯʘʚʘ 

ʇʨʦʩʪʦʨʦʪ, ʢʘʜʝ ʩʝ ʠʟʚʝʜʫʚʘ ʧʨʦʝʢʪʥʘʪʘ ʘʢʪʠʚʥʦʩʪ ʝ ʥʝ ʥʘʩʝʣʝʥ ʦʩʚʝʥ ʧʦʚʨʰʠʥʩʢʠʦʪ ʢʦʧ, ʥʝ ʩʝ 

ʠʜʝʥʪʠʬʠʢʫʚʘʥʠ ʜʨʫʛʠ ʦʙʿʝʢʪʠ ʠʣʠ ʘʢʪʠʚʥʦʩʪʠ ʚʦ ʥʝʧʦʩʨʝʜʥʦʪʦ ʦʧʢʨʫʞʫʚʘˁʝ ʢʦʠ ʤʦʞʝ ʜʘ ʙʠʜʘʪ 

ʠʟʚʦʨʠ ʥʘ ʙʫʯʘʚʘ. ɻʣʘʚʥʠ ʠʟʚʦʨʠ ʥʘ ʙʫʯʘʚʘ ʧʨʠ ʝʢʩʧʣʦʘʪʘʮʠʿʘ ʥʘ ʤʠʥʝʨʘʣʥʘʪʘ ʩʫʨʦʚʠʥʘ ʩʝ 

ʨʘʙʦʪʥʠʪʝ ʘʢʪʠʚʥʦʩʪʠ ʢʦʠ ʚʢʣʫʯʫʚʘʘʪ ʠʩʢʦʧ, ʜʨʦʙʝˁʝ, ʤʠʥʠʨʘˁʝ, ʪʦʚʘʨʝˁʝ, ʠʩʪʦʚʘʨ ʠ ʪʨʘʥʩʧʦʨʪ. 

ʆʚʘʘ ʙʫʯʘʚʘ ʝ ʣʦʢʘʣʥʘ, ʚʦ ʥʝʧʦʩʨʝʜʥʘ ʙʣʠʟʠʥʘ ʥʘ ʥʝʿʟʠʥʠʪʝ ʠʟʚʦʨʠ ʠ ʧʦʩʪʦʿʘʥʘ. ʅʘʿʛʦʣʝʤ ʠʟʚʦʨ ʥʘ 

ʝʤʠʩʠʠ ʥʘ ʙʫʯʘʚʘ ˃ʝ ʩʝ ʿʘʚʫʚʘ ʧʨʠ ʧʨʦʮʝʩʦʪ ʥʘ ʤʠʥʠʨʘˁʝ. ʉʝ ʧʨʦʮʝʥʫʚʘ ʜʝʢʘ ʠʥʪʝʥʟʠʪʝʪʦʪ ʥʘ 

ʙʫʯʘʚʘ ʟʘ ʚʨʝʤʝ ʥʘ ʤʠʥʠʨʘˁʝʪʦ ʤʦʞʝ ʜʘ ʠʟʥʝʩʫʚʘ ʦʢʦʣʫ 120 dB, ʧʘ ʜʫʨʠ ʠ ʧʦʚʝ˃ʝ. ʄʝʭʘʥʠʯʢʘʪʘ 

ʦʧʨʝʤʘ, ʢʦʿʘ ʝ ʚʢʣʫʯʝʥʘ ʚʦ ʝʢʩʧʣʦʘʪʘʮʠʿʘʪʘ ʥʘ ʤʠʥʝʨʘʣʥʘʪʘ ʩʫʨʦʚʠʥʘ ʚʢʣʫʯʫʚʘ: ʍʠʜʨʘʫʣʫʯʝʥ 

ʯʝʢʘʥ, ʍʠʜʨʘʫʣʠʯʝʥ ʙʘʛʝʨ, ʍʠʜʨʘʫʣʠʯʥʘ ʜʫʧʯʘʣʢʘ, ʂʘʤʠʦʥ (ʢʠʧʝʨ ʠ ʩʣʠʯʥʦ. ʇʦʟʥʘʪʦ ʝ ʜʝʢʘ 

ʠʥʪʝʥʟʠʪʝʪʦʪ ʥʘ ʙʫʯʘʚʘʪʘ ʦʜ ʪʦʯʢʘʩʪʠʪʝ ʠʟʚʦʨʠ ʩʝ ʥʘʤʘʣʫʚʘ ʩʦʛʣʘʩʥʦ ʟʛʦʣʝʤʫʚʘˁʝʪʦ ʥʘ 

ʨʘʩʪʦʿʘʥʠʝʪʦ, ʦʜʥʦʩʥʦ ʩʦ ʫʜʚʦʿʫʚʘˁʝ ʥʘ ʨʘʩʪʦʿʘʥʠʝʪʦ. ʇʨʠ ʦʚʘ ʩʝ ʟʝʤʘ ʚʦ ʦʙʟʠʨ ʦʜʜʘʣʝʯʝʥʦʩʪʘ ʥʘ 

ʥʘʿʙʣʠʩʢʠʪʝ ʨʝʟʠʜʝʥʮʠʿʘʣʥʠ ʦʙʿʝʢʪʠ. ɺʦ ʦʚʦʿ ʩʣʫʯʘʿ, ʥʘʿʙʣʠʩʢʠʪʝ ʥʘʩʝʣʝʥʠ ʤʝʩʪʘ ʩʝ ʥʘʦʺʘʘʪ ʥʘ 



ɹʘʨʘˁʝ ʟʘ ɹ-ʀʉʂɿ, ʀʥʩʪʘʣʘʮʠʠ ʟʘ ʠʩʢʦʧ, ʜʨʦʙʝˁʝ, ʤʝʣʝˁʝ, ʩʝʝˁʝ, ʟʘʛʨʝʚʘˁʝ ʥʘ 

ʤʠʥʝʨʘʣʥʠ ʩʫʨʦʚʠʥʠ , ɼʨʫʰʪʚʦ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʛʨʘʜʝʞʥʠʰʪʚʦ, ʪʨʛʦʚʠʿʘ  ʠ ʫʩʣʫʛʠ 

Ăɽʋʈʆɱɸʅʀ ʂʆʇñ ɼʆʆ ʄʘʢʝʜʦʥʩʢʠ ɹʨʦʜ, ʣʦʢʘʣʠʪʝʪʦʪ Ăʆʛʣʝʜʘʣʝʮñ ʄʘʢʝʜʦʥʩʢʠ  ɹʨʦʜ. 
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ʦʜʜʘʣʝʯʝʥʦʩʪ ʦʜ ʥʘʿʤʘʣʫ 1.000 m. ʇʨʝʜʤʝʪʥʘʪʘ ʣʦʢʘʮʠʿʘ ʝ ʜʝʬʠʥʠʨʘʥʘ ʢʘʢʦ ʧʦʜʨʘʯʿʝ ʩʦ IV ʩʪʝʧʝʥ 

ʥʘ ʟʘʰʪʠʪʘ ʦʜ ʙʫʯʘʚʘ ʚʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ ʇʨʘʚʠʣʥʠʢʦʪ ʟʘ ʣʦʢʘʮʠʠʪʝ ʥʘ ʤʝʨʥʠʪʝ ʩʪʘʥʠʮʠ ʠ ʤʝʨʥʠʪʝ 

ʤʝʩʪʘ (Ăʉʣ.ʚʝʩʥʠʢ ʥʘ ʈʄñ ʙʨ. 120/08), ʠ ʠʩʪʦʪʦ ʝ ʧʦʜʨʘʯʿʝ ʢʘʜʝ ʩʝ ʜʦʟʚʦʣʝʥʠ ʟʘʬʘʪʠ ʚʦ ʦʢʦʣʠʥʘʪʘ, 

ʢʦʠ ʤʦʞʘʪ ʜʘ ʧʨʝʜʠʟʚʠʢʘʘʪ ʧʨʝʯʝˁʝ ʩʦ ʙʫʯʘʚʘ, ʧʦʜʨʘʯʿʝ ʙʝʟ ʩʪʘʥʦʚʠ, ʥʘʤʝʥʝʪʦ ʟʘ ʠʥʜʫʩʪʨʠʩʢʠ ʠ 

ʟʘʥʘʝʪʯʠʩʢʠ ʠʣʠ ʜʨʫʛʠ ʩʣʠʯʥʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʠ ʜʝʿʥʦʩʪʠ, ʪʨʘʥʩʧʦʨʪʥʠ ʜʝʿʥʦʩʪʠ, ʜʝʿʥʦʩʪʠ ʟʘ 

ʩʢʣʘʜʠʨʘˁʝ ʠ ʩʝʨʚʠʩʥʠ ʜʝʿʥʦʩʪʠ ʠ ʢʦʤʫʥʘʣʥʠ ʜʝʿʥʦʩʪʠ ʢʦʠ ʩʦʟʜʘʚʘʘʪ ʧʦʛʦʣʝʤʘ ʙʫʯʘʚʘ. ɺʦ 

ʧʦʜʨʘʯʿʘ ʦʜ ʯʝʪʚʨʪ ʩʪʝʧʝʥ, ʚʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ ʇʨʘʚʠʣʥʠʢʦʪ ʟʘ ʛʨʘʥʠʯʥʠʪʝ ʚʨʝʜʥʦʩʪʠ ʥʘ ʥʠʚʦʪʦ ʥʘ 

ʙʫʯʘʚʘ ʚʦ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ (Ăʉʣ. ʚʝʩʥʠʢ ʥʘ ʈʄñ ʙʨ. 147/08), ʛʨʘʥʠʯʥʘʪʘ ʚʨʝʜʥʦʩʪ ʥʘ ʥʠʚʦʪʦ ʥʘ 

ʙʫʯʘʚʘ ʚʦ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʠʟʥʝʩʫʚʘ Lʜ ʠ Lʚ = 70 dB(ɸ) ʠ Lʥ = 60 dB(ɸ). ɺʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ ʦʚʘ 

ʤʦʞʝʤʝ ʜʘ ʟʘʢʣʫʯʠʤʝ ʜʝʢʘ ʧʣʘʥʠʨʘʥʠʪʝ ʘʢʪʠʚʥʦʩʪʠ ʥʘ ʧʨʝʜʤʝʪʥʘʪʘ ʣʦʢʘʮʠʿʘ, ʥʝʤʘ ʜʘ ʛʠ ʥʘʜʤʠʥʘʪ 

ʜʦʟʚʦʣʝʥʠʪʝ ʛʨʘʥʠʯʥʠʪʝ ʚʨʝʜʥʦʩʪʠ ʟʘ ʙʫʯʘʚʘ ʟʘ ʠʥʜʠʢʘʪʦʨʦʪ Lʜ ʠ Lʥ, ʥʦ ʥʝʤʘ ʜʘ ʠʤʘʘʪ ʥʝʛʘʪʠʚʥʦ 

ʚʣʠʿʘʥʠʝ ʚʨʟ ʞʠʪʝʣʠʪʝ ʦʜ ʦʢʦʣʥʠʪʝ ʩʝʣʘ ʟʘʨʘʜʠ ʥʠʚʥʘʪʘ ʦʜʜʘʣʝʯʝʥʦʩʪ.  

ɺʠʙʨʘʮʠʠ 

ʈʝʘʛʠʨʘˁʝʪʦ, ʦʜʥʦʩʥʦ ʦʩʝʪʣʠʚʦʩʪʘ ʥʘ ʣʫʺʝʪʦ ʢʦʥ ʚʠʙʨʘʮʠʠʪʝ ʢʦʠ ˃ʝ ʧʦʪʝʢʥʫʚʘʘʪ ʦʜ 

ʤʠʥʠʨʘˁʝ ʠ ʜʚʠʞʝˁʝ ʥʘ ʤʝʭʘʥʠʟʘʮʠʿʘ ʟʘʚʠʩʠ ʦʜ ʧʦʚʝ˃ʝ ʬʘʢʪʦʨʠ. ʇʦʚʝ˃ʝʪʦ ʦʜ ʦʚʠʝ 

ʬʘʢʪʦʨʠ ʩʝ ʬʠʟʠʯʢʠ ʢʘʢʦ: ʘʤʧʣʠʪʫʜʘ, ʚʨʝʤʝʪʨʘʝˁʝ, ʠʥʪʝʥʟʠʪʝʪ ʥʘ ʚʠʙʨʘʮʠʠ, ʜʦʜʝʢʘ ʜʨʫʛʠ 

ʬʘʢʪʦʨʠ ʩʝ ʪʠʧʦʪ ʥʘ ʧʦʧʫʣʘʮʠʠ, ʚʦʟʨʘʩʪ, ʧʦʣ, ʬʠʟʠʦʣʦʰʢʠ ʠ ʧʩʠʭʦʩʦʤʘʪʩʢʠ (ISO 2631-2, 

2003). ʆʚʘ ʟʥʘʯʠ ʜʝʢʘ ʨʝʘʢʮʠʿʘʪʘ ʥʘ ʣʫʺʝʪʦ ʝ ʩʫʙʿʝʢʪʠʚʥʘ. ʉʦ ʦʛʣʝʜ ʥʘ ʬʘʢʪʦʪ ʰʪʦ 

ʩʝʥʟʠʪʠʚʥʠʪʝ ʨʝʮʝʧʪʦʨʠ (ʞʠʪʝʣʠ ʥʘ ʥʘʩʝʣʝʥʠ ʤʝʩʪʘ) ʩʝ ʥʘʦʺʘʘʪ ʥʘ ʨʘʩʪʦʿʘʥʠʝ ʦʜ ʦʢʦʣʫ 

1.000 m ʦʜ ʠʟʚʦʨʠʪʝ ʥʘ ʝʤʠʩʠʿʘ, ʥʝ ʩʝ ʦʯʝʢʫʚʘ ʜʘ ʩʝ ʧʦʯʫʩʪʚʫʚʘʘʪ ʝʬʝʢʪʠ (ʚʦ ʞʠʚʝʘʣʠʰʪʘ ʠ 

ʩʣ.) ʦʜ ʝʤʠʪʠʨʘʥʠʪʝ ʚʠʙʨʘʮʠʠ. ɻʣʘʚʥʦʪʦ ʚʣʠʿʘʥʠʝ ʦʜ ʟʛʦʣʝʤʝʥʦ ʥʠʚʦ ʥʘ ʙʫʯʘʚʘ ʠ ʚʠʙʨʘʮʠʠ 

ʩʝ ʦʜʥʝʩʫʚʘ ʥʘ ʚʣʠʿʘʥʠʝ ʚʨʟ ʨʘʙʦʪʥʠʮʠʪʝ ʚʦ ʨʘʤʢʠʪʝ ʥʘ ʝʢʩʧʣʦʘʪʘʮʠʦʥʦʪʦ ʧʦʣʝ, ʢʘʢʦ ʠ ʚʨʟ 

ʞʠʚʦʪʠʥʩʢʠʦʪ ʩʚʝʪ ʰʪʦ ʝʛʟʠʩʪʠʨʘ ʥʘ ʣʦʢʘʮʠʿʘʪʘ ʠ ʚʦ ʥʝʧʦʩʨʝʜʥʦʪʦ ʦʧʢʨʫʞʫʚʘˁʝ. 

ɺʣʠʿʘʥʠʿʘʪʘ ˃ʝ ʙʠʜʘʪ ʠʟʨʘʟʝʥʠ ʧʨʝʢʫ ʧʦʚʨʝʤʝʥʦ ʚʦʟʥʝʤʠʨʫʚʘˁʝ ʠ ʤʠʛʨʠʨʘˁʝ ʥʘ 

ʞʠʚʦʪʥʠʪʝ ʠ ʧʪʠʮʠʪʝ, ʢʦʠ ʛʦ ʥʘʩʝʣʫʚʘʘʪ ʧʨʦʝʢʪʥʠʦʪ ʦʧʬʘʪ ʠ ʥʝʛʦʚʦʪʦ ʧʦʙʣʠʩʢʦ 

ʦʧʢʨʫʞʫʚʘˁʝ. ɺʣʠʿʘʥʠʿʘʪʘ ʦʜ ʝʤʠʩʠʠʪʝ ʥʘ ʙʫʯʘʚʘ ʠ ʚʠʙʨʘʮʠʠ ʩʝ ʦʮʝʥʫʚʘʘʪ ʢʘʢʦ ʣʦʢʘʣʥʠ, 

ʩʦ ʩʨʝʜʝʥ ʠʥʪʝʥʟʠʪʝʪ ʠ ʦʛʨʘʥʠʯʝʥʦ ʚʨʝʤʝʪʨʘʝˁʝ. ʇʨʦʮʝʩʦʪ ʥʘ ʤʠʥʠʨʘˁʝ ʝ ʧʨʦʩʣʝʜʝʥ ʠ ʩʦ 

ʚʠʙʨʘʮʠʠ, ʦʜʥʦʩʥʦ ʦʩʮʠʣʘʮʠʿʘ ʥʘ ʪʣʦʪʦ. ʆʜʨʝʜʫʚʘˁʝʪʦ ʥʘ ʚʣʠʿʘʥʠʝʪʦ ʥʘ ʝʢʩʧʣʦʟʠʿʘʪʘ ʚʨʟ 

ʦʩʮʠʣʠʨʘˁʝʪʦ ʥʘ ʪʣʦʪʦ ʝ ʝʜʥʦ ʦʜ ʥʘʿʚʘʞʥʠʪʝ ʧʨʘʰʘˁʘ ʥʘ ʧʦʚʨʰʠʥʩʢʠʦʪ ʢʦʧ, ʩʦ ʮʝʣ ʜʘ ʩʝ 

ʦʜʨʝʜʘʪ ʧʦʩʣʝʜʠʮʠʪʝ ʦʜ ʝʢʩʧʣʦʟʠʚʥʦʪʦ ʜʝʿʩʪʚʦ. ʉʝʠʟʤʠʯʝʥ ʝʬʝʢʪ ʝ ʨʝʘʢʮʠʿʘ ʥʘ ʪʣʦʪʦ ʠ 

ʝʢʩʧʣʦʟʠʚʦʪ, ʦʜʥʦʩʥʦ ʧʨʦʮʝʩ ʥʘ ʚʟʘʝʤʥʦ ʜʝʿʩʪʚʦ ʥʘ ʫʜʘʨʥʠʪʝ ʙʨʘʥʦʚʠ ʠ ʦʢʦʣʥʘʪʘ ʩʨʝʜʠʥʘ. 



ɹʘʨʘˁʝ ʟʘ ɹ-ʀʉʂɿ, ʀʥʩʪʘʣʘʮʠʠ ʟʘ ʠʩʢʦʧ, ʜʨʦʙʝˁʝ, ʤʝʣʝˁʝ, ʩʝʝˁʝ, ʟʘʛʨʝʚʘˁʝ ʥʘ 

ʤʠʥʝʨʘʣʥʠ ʩʫʨʦʚʠʥʠ , ɼʨʫʰʪʚʦ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʛʨʘʜʝʞʥʠʰʪʚʦ, ʪʨʛʦʚʠʿʘ  ʠ ʫʩʣʫʛʠ 
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ʇʦʙʫʜʫʚʘˁʝʪʦ ʠ ʠʥʪʝʥʟʠʪʝʪʦʪ ʥʘ ʩʝʠʟʤʠʯʢʠ ʚʠʙʨʘʮʠʠ ʝ ʚʦ ʜʠʨʝʢʪʥʘ ʢʦʨʝʣʘʮʠʿʘ ʠ ʩʦ 

ʬʠʟʠʯʢʦ ʤʝʭʘʥʠʯʢʠʪʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʢʘʨʧʠʪʝ ʢʦʠ ʩʝ ʤʠʥʠʨʘʘʪ ʠ ʥʠʟ ʢʦʠ ʩʝ ʧʨʦʪʝʛʘʘʪ 

ʩʝʠʟʤʠʯʢʠʪʝ ʙʨʘʥʦʚʠ. ʀʩʪʦ ʪʘʢʘ, ʠʟʚʦʨ ʥʘ ʚʠʙʨʘʮʠʠ ʩʝ ʠ ʚʦʟʠʣʘʪʘ ʩʦ ʢʦʠ ʩʝ ʚʨʰʠ 

ʪʨʘʥʩʧʦʨʪ.  

ʅʝʿʦʥʠʟʠʨʘʯʢʦ ʟʨʘʯʝˁʝ - Nema izvori na nejonizira~ko zra~ewe  t.e. izvori na 

nejonizira~ko zra~ewe (svetlina, toplina i t.n.) koi negativno bi vlijaele vrz `ivotnata 

sredina ne se poznati i za niv smetame deka ne postojat . 



ɹʘʨʘˁʝ ʟʘ ɹ-ʀʉʂɿ, ʀʥʩʪʘʣʘʮʠʠ ʟʘ ʠʩʢʦʧ, ʜʨʦʙʝˁʝ, ʤʝʣʝˁʝ, ʩʝʝˁʝ, ʟʘʛʨʝʚʘˁʝ ʥʘ 

ʤʠʥʝʨʘʣʥʠ ʩʫʨʦʚʠʥʠ , ɼʨʫʰʪʚʦ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʛʨʘʜʝʞʥʠʰʪʚʦ, ʪʨʛʦʚʠʿʘ  ʠ ʫʩʣʫʛʠ 

Ăɽʋʈʆɱɸʅʀ ʂʆʇñ ɼʆʆ ʄʘʢʝʜʦʥʩʢʠ ɹʨʦʜ, ʣʦʢʘʣʠʪʝʪʦʪ Ăʆʛʣʝʜʘʣʝʮñ ʄʘʢʝʜʦʥʩʢʠ  ɹʨʦʜ. 
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ʊʘʙʝʣʘ 30 ï ʀʟʚʦʨʠ ʥʘ ʝʤʠʩʠʿʘ 

Izvor na 

emisija 

Referenca/br  

Izvor/ured  Oprema 

Referenca/br.  

Intenzitet na 

bu~ava 

dB na ozna~ena 

odale~enost  

(vo blizina na 

opremata)  

Periodi na 

emisija  

(broj na ~asovi 

predpladne./ 

popladne.)  

1.  

ʍʠʜʨʘʫʣʫʯʝʥ 

ʯʝʢʘʥ 
1 90 Povremeno 

2.  

ʍʠʜʨʘʫʣʠʯʝʥ 

ʙʘʛʝʨ 
1 

100 8 

 

  
 
 
 
 

Nacionalen 
koordinaten 

si stem 

Nivoa na zvu~en pritisok  
(dB) 

    

 (5N, 5E) L(A)eq  L(A)10  L(A)90 

Granici na 
lokacijata t.e. 

eksploatacionoto 
pole  

    

T1 
  X:  4    599    149  

Y: 7 520 500 

   

T2 X: 4 599 190 
  Y: 7    520    300 

   

T3   X: 4 599    102 
  Y:   7  520    200 

   

T4 X: 4 598 500 
  Y: 7 520    230 

   

T5 X:  4 598 500 
Y:   7  520    500 

   

OSETLIVI 
LOKACII  

Poradi toa {to instalacijata se nao|a vo nenaseleno mesto vo 
nejzina blizina nema lokacii osetlivi na bu~ava  

Lokacija 1:  / / / / 

Lokacija 2:  / / / / 

Loka cija 3:  / / / / 

Lokacija 4:  / / / / 
ʃʦʢʘʮʠʿʘ 5: / / / / 



ɹʘʨʘˁʝ ʟʘ ɹ-ʀʉʂɿ, ʀʥʩʪʘʣʘʮʠʠ ʟʘ ʠʩʢʦʧ, ʜʨʦʙʝˁʝ, ʤʝʣʝˁʝ, ʩʝʝˁʝ, ʟʘʛʨʝʚʘˁʝ ʥʘ 

ʤʠʥʝʨʘʣʥʠ ʩʫʨʦʚʠʥʠ , ɼʨʫʰʪʚʦ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʛʨʘʜʝʞʥʠʰʪʚʦ, ʪʨʛʦʚʠʿʘ  ʠ ʫʩʣʫʛʠ 

Ăɽʋʈʆɱɸʅʀ ʂʆʇñ ɼʆʆ ʄʘʢʝʜʦʥʩʢʠ ɹʨʦʜ, ʣʦʢʘʣʠʪʝʪʦʪ Ăʆʛʣʝʜʘʣʝʮñ ʄʘʢʝʜʦʥʩʢʠ  ɹʨʦʜ. 
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3.      

4.  

ʍʠʜʨʘʫʣʠʯʥʘ 

ʜʫʧʯʘʣʢʘ 
1 90 8 

5.  
            ʂʘʤʠʦʥ (ʢʠʧʝʨ) 1 80 8 

 

XI. ʊʆʏʂʀ ʅɸ ʄʆʅʀʊʆʈʀʅɻ ʅɸ ɽʄʀʉʀʀ ʀ ɿɽʄɸɳɽ ʇʈʀʄɽʈʆʎʀ 

  

ʆʧʠʰʝʪʝ ʛʦ ʤʦʥʠʪʦʨʠʥʛʦʪ ʠ ʧʨʦʮʝʩʦʪ ʥʘ ʟʝʤʘˁʝ ʥʘ ʧʨʠʤʝʨʦʮʠ ʠ ʧʨʝʜʣʦʞʝʪʝ ʥʘʯʠʥʠ ʥʘ 

ʤʦʥʠʪʦʨʠʥʛ ʥʘ ʝʤʠʩʠʠ ʟʘ ʚʦʜʘ, ʚʦʟʜʫʭ ʠ ʙʫʯʘʚʘ. 

ʆɼɻʆɺʆʈ 

 

ʆʩʥʦʚʥʠ ʧʨʠʯʠʥʠ ʟʘ ʥʝʦʧʭʦʜʥʦʩʪʘ ʥʘ ʤʦʥʠʪʦʨʠʥʛʦʪ ʩʝ:  

- ʉʝ ʧʨʦʚʝʨʫʚʘ ʜʘʣʠ ʝʤʠʩʠʠʪʝ ʩʝ ʚʦ ʛʨʘʥʠʮʠʪʝ ʥʘ ʄɼʂ. 

-ʆʜʨʝʜʫʚʘˁʝ ʥʘ ʧʨʠʜʦʥʝʩʦʪ ʥʘ ʦʜʨʝʜʝʥʘ ʠʥʩʪʘʣʘʮʠʿʘ ʚʦ ʟʘʛʘʜʫʚʘˁʝʪʦ ʥʘ ʞʠʚʦʪʥʘʪʘ 

ʩʨʝʜʠʥʘ.  

- ʄʝʪʦʜ ʥʘ ʤʦʥʠʪʦʨʠʥʛ  

- ʀʥʪʝʥʟʠʪʝʪ ʥʘ ʤʦʥʠʪʦʨʠʥʛʦʪ  

ʂʦʛʘ ʩʝ ʧʦʩʪʘʚʫʚʘʘʪ ʫʩʣʦʚʠʪʝ ʥʘ ʤʦʥʠʪʦʨʠʥʛʦʪ ʚʦ ʚʨʩʢʘ ʩʦ ʚʨʝʤʝʪʦ ʪʨʝʙʘ ʜʘ ʩʝ 

ʟʝʤʘʪ ʚʦ ʧʨʝʜʚʠʜ:  

- ɺʨʝʤʝʪʦ ʥʘ ʟʝʤʘˁʝ ʥʘ ʧʨʠʤʝʨʦʮʠ ʠʣʠ ʚʨʰʝˁʝ ʥʘ ʤʝʨʝˁʝ  

- ʇʨʦʩʝʯʥʦ ʚʨʝʤʝ  

- ʌʨʝʢʬʝʥʮʠʿʘ  

- ʀʟʚʝʩʪʫʚʘˁʝ  

¶ ɺʨʝʤʝʪʦ ʥʘ ʟʝʤʘˁʝ ʧʨʠʤʝʨʦʮʠ ʠʣʠ ʚʨʰʝˁʝ ʥʘ ʤʝʨʝˁʝ ʩʝ ʦʜʥʝʩʫʚʘ ʥʘ ʜʘʪʫʤʦʪ, 

ʯʘʩʦʪ ʦʜ ʜʝʥʦʪ ʠ ʩʝʜʤʠʮʘʪʘ, ʤʝʩʝʮʦʪ ʠʪʥ.  

¶ ʇʨʦʩʝʯʥʦ ʚʨʝʤʝ ʝ ʦʥʘ ʚʨʝʤʝ, ʚʦ ʢʦʝ ʨʝʟʫʣʪʘʪʦʪ ʦʜ ʤʦʥʠʪʦʨʠʥʛʦʪ ʝ ʧʨʠʢʘʞʘʥ ʢʘʢʦ 

ʨʝʧʨʝʟʝʥʪ ʦʜ ʧʨʦʩʝʯʥʠ ʦʧʪʦʚʘʨʫʚʘˁʘ ʠʣʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘ ʝʤʠʩʠʿʘʪʘ. ʄʦʞʝ ʜʘ 

ʙʠʜʝ ʯʘʩʦʚʥʦ, ʜʥʝʚʥʦ, ʩʝʜʤʠʯʥʦ, ʤʝʩʝʯʥʦ, ʛʦʜʠʰʥʦ ʠʪʥ 



ɹʘʨʘˁʝ ʟʘ ɹ-ʀʉʂɿ, ʀʥʩʪʘʣʘʮʠʠ ʟʘ ʠʩʢʦʧ, ʜʨʦʙʝˁʝ, ʤʝʣʝˁʝ, ʩʝʝˁʝ, ʟʘʛʨʝʚʘˁʝ ʥʘ 

ʤʠʥʝʨʘʣʥʠ ʩʫʨʦʚʠʥʠ , ɼʨʫʰʪʚʦ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʛʨʘʜʝʞʥʠʰʪʚʦ, ʪʨʛʦʚʠʿʘ  ʠ ʫʩʣʫʛʠ 

Ăɽʋʈʆɱɸʅʀ ʂʆʇñ ɼʆʆ ʄʘʢʝʜʦʥʩʢʠ ɹʨʦʜ, ʣʦʢʘʣʠʪʝʪʦʪ Ăʆʛʣʝʜʘʣʝʮñ ʄʘʢʝʜʦʥʩʢʠ  ɹʨʦʜ. 
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¶ ʌʨʝʢʬʝʥʮʠʿʘʪʘ ʩʝ ʦʜʥʝʩʫʚʘ ʥʘ ʚʨʝʤʝʪʦ ʧʦʤʝʺʫ ʟʝʤʘˁʝʪʦ ʥʘ ʠʥʜʠʚʠʜʫʘʣʥʠʪʝ 

ʧʨʠʤʝʨʦʮʠ ʠ ʛʝʥʝʨʘʣʥʦ ʠ ʝ ʧʦʜʝʣʝʥʦ ʧʦʤʝʺʫ ʢʦʥʪʠʥʫʠʨʘʥ ʠ ʥʝʢʦʥʪʠʥʫʠʨʘʥ 

ʤʦʥʠʪʦʨʠʥʛ.  

¶ ʀʟʚʝʩʪʫʚʘˁʝ ʟʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʜ ʤʦʥʠʪʦʨʠʥʛʦʪ ʚʢʣʫʯʫʚʘ ʩʫʤʠʨʘˁʝ ʠ ʧʨʝʟʝʥʪʠʨʘˁʝ 

ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʜ ʤʦʥʠʪʦʨʠʥʛʦʪ, ʧʦʚʨʟʘʥʠʪʝ ʠʥʬʦʨʤʘʮʠʠ ʠ ʟʘʢʣʫʯʦʮʠ ʦʜ 

ʫʩʦʛʣʘʩʫʚʘˁʝʪʦ ʥʘ ʝʬʠʢʘʩʝʥ ʥʘʯʠʥ.  

ʊʘʙʝʣʘ 32 -ʄʦʥʠʪʦʨʠʥʛ 

ʇʘʨʘʤʝʪʘʨ ʌʨʝʢʚʝʥʮʠʿʘ ʥʘ 

ʤʦʥʠʪʦʨʠʥʛ 

ʄʝʪʦʜʠ ʥʘ 

ʟʝʤʘˁʝ ʥʘ 

ʧʨʠʤʝʨʦʮʠ` 

ʄʝʪʦʜ ʥʘ ʘʥʘʣʠʟʘ/ 

ʪʝʭʥʠʢʘ 

ʇʨʘʰʠʥʘ ɽʜʥʘʰ ʛʦʜʠʰʥʦ ʅʝ ʩʝ ʟʝʤʘ 

ʧʨʠʤʝʨʦʢ 

ɵʝ ʩʝ ʤʝʨʠ ʩʦ 

ʨʝʬʝʨʝʥʪʥʠ ʤʝʪʦʜʠ ʠ 

ʥʩʪʨʫʤʝʥʪʠ, ʦʜ ʩʪʨʘʥʘ ʥʘ 

ʘʢʨʝʜʠʪʠʨʘʥʠ 

ʣʘʙʦʨʘʪʦʨʠʠ 

ɹʫʯʘʚʘ (dB) ɽʜʥʘʰ ʛʦʜʠʰʥʦ ʄʝʨʝˁʝʪʦ ʥʘ 

ʙʫʯʘʚʘ ˃ʝ ʩʝ ʚʨʰʠ 

ʥʘ ʛʨʘʥʠʮʠʪʝ ʥʘ 

ʢʦʧʦʪ 

ʅʝ ʩʝ ʟʝʤʘ 

ʧʨʠʤʝʨʦʢ 

ɵʝ ʩʝ ʤʝʨʠ ʩʦ 

ʨʝʬʝʨʝʥʪʥʠ ʤʝʪʦʜʠ ʠ 

ʥʩʪʨʫʤʝʥʪʠ, ʦʜ ʩʪʨʘʥʘ ʥʘ 

ʘʢʨʝʜʠʪʠʨʘʥʠ 

ʣʘʙʦʨʘʪʦʨʠʠ. 

Vibracii  Po potreba  ʅʝ ʩʝ ʟʝʤʘ 

ʧʨʠʤʝʨʦʢ 

ɵʝ ʩʝ ʤʝʨʠ ʩʦ ʨʝʬʝʨʝʥʪʥʠ 

ʤʝʪʦʜʠ ʠ ʥʩʪʨʫʤʝʥʪʠ, ʦʜ 

ʩʪʨʘʥʘ ʥʘ ʘʢʨʝʜʠʪʠʨʘʥʠ 

ʣʘʙʦʨʘʪʦʨʠʠ 

 

XII. ʇʈʆɻʈɸʄɸ ɿɸ ʇʆɼʆɹʈʋɺɸɳɽ 

 

ʆʧʝʨʘʪʦʨʠʪʝ ʢʦʠ ʧʦʜʥʝʩʫʚʘʘʪ ʙʘʨʘˁʝ ʟʘ ʠʥʪʝʛʨʠʨʘʥʘ ʝʢʦʣʦʰʢʘ ʜʦʟʚʦʣʘ ʧʨʠʣʦʞʫʚʘʘʪ 

ʧʨʝʜʣʦʛ- ʧʨʦʛʨʘʤʘ ʟʘ ʧʦʜʦʙʨʫʚʘˁʝ ʥʘ ʨʘʙʦʪʘʪʘ ʥʘ ʠʥʩʪʘʣʘʮʠʿʘʪʘ ʠ ʟʘʰʪʠʪʘʪʘ ʥʘ ʺʠʚʦʪʥʘʪʘ 

ʩʨʝʜʠʥʘ  

ʆɼɻʆɺʆʈ 

 

ʉʦ ʮʝʣ ʧʦʪʧʦʣʥʦ ʫʩʦʚʨʰʫʚʘˁʝ, ʧʦʛʦʣʝʤʦ ʠʩʢʦʨʠʩʪʫʚʘˁʝ ʥʘ ʧʦʩʪʦʝʯʢʠʪʝ 

ʢʘʧʘʮʠʪʝʪʠ, ʧʨʠʪʦʘ ʦʜʨʞʫʚʘʿ˃ʠ ʛʦ ʧʦʩʪʦʿʘʥʦ ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʩʚʦʠʪʝ ʧʨʦʠʟʚʦʜʠ ʥʘ ʥʘʿʚʠʩʦʢʦ 



ɹʘʨʘˁʝ ʟʘ ɹ-ʀʉʂɿ, ʀʥʩʪʘʣʘʮʠʠ ʟʘ ʠʩʢʦʧ, ʜʨʦʙʝˁʝ, ʤʝʣʝˁʝ, ʩʝʝˁʝ, ʟʘʛʨʝʚʘˁʝ ʥʘ 

ʤʠʥʝʨʘʣʥʠ ʩʫʨʦʚʠʥʠ , ɼʨʫʰʪʚʦ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʛʨʘʜʝʞʥʠʰʪʚʦ, ʪʨʛʦʚʠʿʘ  ʠ ʫʩʣʫʛʠ 

Ăɽʋʈʆɱɸʅʀ ʂʆʇñ ɼʆʆ ʄʘʢʝʜʦʥʩʢʠ ɹʨʦʜ, ʣʦʢʘʣʠʪʝʪʦʪ Ăʆʛʣʝʜʘʣʝʮñ ʄʘʢʝʜʦʥʩʢʠ  ɹʨʦʜ. 
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ʥʠʚʦ ʠ ʚʦʜʝʿ˃ʠ ʛʨʠʞʘ ʟʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʠ ʦʢʦʣʠʥʘ Ăɽʋʈʆɱɸʅʀ ʂʆʇñ ɼʆʆ 

ʄʘʢʝʜʦʥʩʢʠ ɹʨʦʜ, ʣʦʢʘʣʠʪʝʪʦʪ Ăʆʛʣʝʜʘʣʝʮñ ʄʘʢʝʜʦʥʩʢʠ  ɹʨʦʜ, ʧʨʝʜʣʘʛʘ ʇʨʦʛʨʘʤʘ ʟʘ 

ʧʦʜʦʙʨʫʚʘˁʝ ʥʘ ʠʥʩʪʘʣʘʮʠʿʘʪʘ.  

ʊʘʙʝʣʘ 33 ʇʨʦʛʨʘʤʘ ʟʘ ʧʦʜʦʙʨʫʚʘˁʝ 

ʋʩʣʦʚ 

ʙʨ. 

ʄʝʨʢʘ ʎʝʣ ʥʘ ʤʝʨʢʘʪʘ ɼʘʪʫʤ ʥʘ 

ʟʘʚʨʰʫʚʘˁʝ 

1 ʀʟʛʨʘʜʙʘ ʥʘ ʢʘʥʘʣʠ ʟʘ 

ʩʦʙʠʨʘˁʝ ʥʘ ʘʪʤʦʩʬʝʨʩʢʠʪʝ 

ʚʦʜʠ ʦʜ ʣʦʢʘʮʠʿʘʪʘ  

ʅʘʤʘʣʫʚʘˁʝ ʥʘ ʥʝʛʘʪʠʚʥʠʪʝ 

ʚʣʠʿʘʥʠʿʘ ʚʨʟ ʢʚʘʣʠʪʝʪʦʪ ʥʘ 

ʟʝʤʿʦʜʝʣʩʢʦʪʦ ʟʝʤʿʠʰʪʝ ʠ 

ʨʝʛʠʦʥʘʣʥʠʦʪ ʧʘʪ 

3 ʛʦʜʠʥʘ ʧʦ 

ʜʦʙʠʚʘˁʝ ʥʘ 

ʜʦʟʚʦʣʘʪʘ 

 ʀʟʛʨʘʜʙʘ ʥʘ ʪʘʣʦʞʥʠʮʠ ʟʘ 

ʩʦʙʠʨʘˁʝ ʥʘ ʘʪʤʦʩʬʝʨʩʢʠʪʝ 

ʚʦʜʠ ʠ ʟʘ ʫʧʦʪʨʝʙʘ ʢʘʢʦ 

ʪʝʭʥʠʯʢʘ ʚʦʜʘ 

ʇʨʝʚʟʝʤʘˁʝ ʥʘ ʤʝʨʢʠ ʟʘ 

ʥʘʤʘʫʚʘˁʝ ʥʘ ʝʤʠʩʠʿʘʪʘ ʥʘ 

ʧʨʘʰʠʥʘ 

1 ʛʦʜʠʥʠ ʧʦ 

ʦʪʧʦʯʥʫʚʘˁʝ ʩʦ 

ʝʢʩʧʣʦʘʪʘʮʠʿʘʪʘ 

ʥʘ ʚʘʨʦʚʥʠʢʦʪ 

2 ʀʟʛʨʘʜʙʘ ʥʘ ʚʦʜʦʥʝʧʨʦʧʫʩʥʘ 

ʩʝʧʪʠʯʢʘ ʿʘʤʘ ʟʘ ʩʦʙʠʨʘˁʝ ʥʘ 

ʦʪʧʘʜʥʠʪʝ ʩʘʥʠʪʘʨʥʠ ʚʦʜʠ. 

ʋʩʦʛʣʘʩʫʚʘˁʝ ʩʦ ʟʘʢʦʥʩʢʘʪʘ 

ʨʝʛʫʣʘʪʠʚʘ ʠ ʟʘʰʪʠʪʘ ʥʘ 

ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʧʦʯʚʘʪʘ ʠ 

ʧʦʜʟʝʤʥʠʪʝ ʚʦʜʠ. 

1 ʛʦʜʠʥʘ ʧʦ 

ʜʦʙʠʚʘˁʝ ʥʘ 

ʫʨʙʘʥʠʩʪʠʯʢʘ 

ʩʦʛʣʘʩʥʦʩʪ 

3 ʀʟʛʨʘʜʙʘ ʥʘ ʩʘʥʠʪʘʨʥʠ ʯʚʦʨʦʚʠ ʋʩʦʛʣʘʩʫʚʘˁʝ ʩʦ ʟʘʢʦʥʩʢʘʪʘ 

ʨʝʛʫʣʘʪʠʚʘ ʠ ʟʘʰʪʠʪʘ ʥʘ 

ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʧʦʯʚʘʪʘ ʠ 

ʧʦʜʟʝʤʥʠʪʝ ʚʦʜʠ. 

1 ʛʦʜʠʥʘ ʧʦ 

ʜʦʙʠʚʘˁʝ 

ʜʦʙʠʚʘˁʝ ʥʘ 

ʫʨʙʘʥʠʩʪʠʯʢʘ 

ʩʦʛʣʘʩʥʦʩʪ 

4 ʇʦʩʪʘʚʫʚʘˁʝ/ʠʟʛʨʘʜʙʘ ʥʘ 

ʚʦʜʦʥʝʧʨʦʧʫʩʥʘ ʧʦʜʣʦʛʘ ʠ  

ʢʘʥʘʣ ʟʘ ʩʝʨʚʠʩʠʨʘˁʝ ʠ 

ʧʦʧʨʘʚʢʘ ʥʘ ʤʝʭʘʥʠʟʘʮʠʿʘʪʘ. 

ʇʨʝʟʝʤʘˁʝ ʥʘ ʤʝʨʢʠ ʟʘ 

ʩʧʨʝʯʫʚʘˁʝ ʥʘ ʥʝʛʘʪʠʚʥʠʪʝ 

ʚʣʠʿʘʥʠʿʘ ʚʨʟ ʢʚʘʣʠʪʝʪʦʪ ʥʘ 

ʧʦʯʚʘʪʘ ʠ ʧʦʜʟʝʤʥʠʪʝ ʚʦʜʠ. 

2 ʤʝʩʝʮʠ ʧʦ 

ʜʦʙʠʚʘˁʝ 

ʧʦʪʨʝʙʥʘʪʘ 

ʫʨʙʘʥʠʩʪʠʯʢʘ 

ʜʦʢʫʤʝʥʪʘʮʠʿʘ 

5 ʀʟʛʨʘʜʙʘ ʥʘ ʪʘʤʧʦʥʠʨʘʥʘ - 

ʙʝʪʦʥʠʨʘʥʘ, ʧʦʢʨʠʝʥʘ ʠ 

ʦʛʨʘʜʝʥʘ ʧʦʜʣʦʛʘ ʟʘ 

ʩʢʣʘʜʠʨʘˁʝ ʥʘ ʦʧʘʩʝʥ ʦʪʧʘʜ ʠ 

ʩʫʨʦʚʠʥʠ ( ʤʘʩʪʠ, ʤʘʩʣʘ, ʛʫʤʠ 

ʠ ʘʢʫʤʫʣʘʪʦʨʠ) 

 2 ʤʝʩʝʮʠ ʧʦ 

ʜʦʙʠʚʘˁʝ ʥʘ 

ʜʦʟʚʦʣʘʪʘ ï 

ʪʘʤʧʦʥʠʨʘʥʘ, ʘ 

6 ʤʝʩʝʮʠ ʧʦ 

ʜʦʙʠʚʘˁʝ ʥʘ 

ʫʨʙʘʥʠʩʪʠʯʢʘ 

ʜʦʢʫʤʝʥʪʘʮʠʿʘ 

˃ʝ ʩʝ ʙʝʪʦʥʠʨʘ. 

6 ʀʟʛʨʘʜʙʘ ʥʘ ʤʘʛʘʮʠʥ ʟʘ 

ʩʢʣʘʜʠʨʘˁʝ ʥʘ ʩʫʨʦʚʠʥʠ, 

ʭʠʛʠʝʥʩʢʠ ʩʨʝʪʩʪʚʘ, ʨʝʟʝʨʚʥʠ 

ʉʧʨʝʯʫʚʘˁʝ ʥʘ ʥʝʛʘʪʠʚʥʦ ʚʣʠʿʘʥʠʝ 

ʚʨʟ ʤʝʜʠʫʤʠʪʝ ʚʨʟ ʞʠʚʦʪʥʘʪʘ 

ʩʨʝʜʠʥʘ ʠ ʟʘʰʪʠʪʘ ʦʜ ʭʘʚʘʨʠʠ 

6 ʤʝʩʝʮʠ ʧʦ 

ʜʦʙʠʚʘˁʝ ʥʘ 

ʫʨʙʘʥʠʩʪʠʯʢʘ 



ɹʘʨʘˁʝ ʟʘ ɹ-ʀʉʂɿ, ʀʥʩʪʘʣʘʮʠʠ ʟʘ ʠʩʢʦʧ, ʜʨʦʙʝˁʝ, ʤʝʣʝˁʝ, ʩʝʝˁʝ, ʟʘʛʨʝʚʘˁʝ ʥʘ 

ʤʠʥʝʨʘʣʥʠ ʩʫʨʦʚʠʥʠ , ɼʨʫʰʪʚʦ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʛʨʘʜʝʞʥʠʰʪʚʦ, ʪʨʛʦʚʠʿʘ  ʠ ʫʩʣʫʛʠ 

Ăɽʋʈʆɱɸʅʀ ʂʆʇñ ɼʆʆ ʄʘʢʝʜʦʥʩʢʠ ɹʨʦʜ, ʣʦʢʘʣʠʪʝʪʦʪ Ăʆʛʣʝʜʘʣʝʮñ ʄʘʢʝʜʦʥʩʢʠ  ɹʨʦʜ. 
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ʜʝʣʦʚʠ ʠ ʩʣ., ʛʘʨʜʝʨʦʙʝʨ ʠ 

ʪʨʧʝʟʘʨʠʿʘ 

ʜʦʢʫʤʝʥʪʘʮʠʿʘ 

7 ʀʟʨʘʙʦʪʢʘ ʥʘ ʇʨʦʛʨʘʤʘ ʟʘ 

ʫʧʨʘʚʫʚʘˁʝ ʩʦ ʦʪʧʘʜ 

ʇʨʝʟʝʤʘˁʝ ʥʘ ʤʝʨʢʠ ʟʘ ʧʨʘʚʠʣʥʦ 

ʫʧʨʘʚʫʚʘˁʝ ʩʦ ʦʪʧʘʜ ʠ 

ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʥʝʛʘʪʠʚʥʠʪʝ 

ʚʣʠʿʘʥʠʿʘ ʚʨʟ ʢʚʘʣʠʪʝʪʦʪ ʥʘ 

ʧʦʯʚʘʪʘ ʠ ʧʦʜʟʝʤʥʠʪʝ ʚʦʜʠ. 

2 ʤʝʩʝʮʠ ʧʦ 

ʜʦʙʠʚʘˁʝ ʥʘ 

ʜʦʟʚʦʣʘʪʘ 

 

XIII ʉʇʈɽʏʋɺɸɳɽ ʍɸɺɸʈʀʀ ʀ ʈɽɸɻʀʈɸɳɽ ɺʆ ʀʊʅʀ ʉʃʋʏɸʀ 

ʆʧʠʰʠ ʛʠ ʧʦʩʪʦʝʯʢʠʪʝ ʠʣʠ ʧʨʝʜʣʦʞʝʥʠʪʝ ʤʝʨʢʠ, ʚʢʣʫʯʫʚʘʿ˃ʠ ʛʠ ʧʨʦʮʝʜʫʨʠʪʝ ʟʘ ʠʪʥʠ 

ʩʣʫʯʘʠ, ʩʦ ʮʝʣ ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʚʣʠʿʘʥʠʝʪʦ ʚʨʟ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʦʜ ʝʤʠʩʠʠʪʝ ʥʘʩʪʘʥʘʪʠ ʧʨʠ 

ʥʝʩʨʝ˃ʠ ʠʣʠ ʠʩʪʝʢʫʚʘˁʝ. ʀʩʪʦ ʪʘʢʘ ʥʘʚʝʜʝʪʝ ʛʠ ʧʨʝʚʟʝʤʝʥʠʪʝ ʤʝʨʢʠ ʟʘ ʦʜʛʦʚʦʨ ʚʦ ʠʪʥʠ ʩʣʫʯʘʠ 

ʥʘʜʚʦʨ ʦʜ ʥʦʨʤʘʣʥʦʪʦ ʨʘʙʦʪʥʦ ʚʨʝʤʝ, ʪ.ʝ. ʥʦ˃ʥʦ ʚʨʝʤʝ, ʚʠʢʝʥʜʠ ʠ ʧʨʘʟʥʠʮʠ. ʆʧʠʰʝʪʝ ʛʠ 

ʧʦʩʪʘʧʢʠʪʝ ʚʦ ʩʣʫʯʘʿ ʥʘ ʫʩʣʦʚʠ ʨʘʟʣʠʯʥʠ ʦʜ ʚʦʦʙʠʯʘʝʥʠʪʝ ʚʢʣʫʯʫʚʘʿ˃ʠ ʧʫʰʪʘˁʝ ʥʘ ʦʧʨʝʤʘʪʘ ʚʦ 

ʨʘʙʦʪʘ, ʠʩʪʝʢʫʚʘˁʘ, ʜʝʬʝʢʪʠ ʠʣʠ ʢʨʘʪʢʦʪʨʘʿʥʠ ʧʨʝʢʠʥʠ.  

ʆɼɻʆɺʆʈ 

ʊʠʤʦʪ ʟʘ ʟʘʰʪʠʪʘ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʧʦʩʪʦʿʘʥʦ ʛʠ ʢʦʥʪʨʦʣʠʨʘ ʘʢʪʠʚʥʦʩʪʠʪʝ ʢʦʠ ʰʪʦ ʩʝ 

ʠʟʚʝʜʫʚʘʘʪ ʚʦ ʠʥʩʪʘʣʘʮʠʿʘʪʘ, ʧʨʠ ʰʪʦ ʛʠ ʠʜʝʥʪʠʬʠʢʫʚʘ ʩʣʫʯʘʠʪʝ ʢʦʠ ʤʦʞʘʪ ʜʘ ʠʟʣʝʟʘʪ ʦʜ 

ʢʦʥʪʨʦʣʘ ʠ ʜʘ ʧʨʝʜʠʟʚʠʢʘʘʪ ʥʝʛʘʪʠʚʥʠ ʧʦʩʣʝʜʠʮʠ ʚʦ ʨʘʙʦʪʝˁʝʪʦ ʠ ʥʝʛʘʪʠʚʥʦ ʚʣʠʿʘʥʠʝ ʚʨʟ 

ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ. ʆʨʛʘʥʠʟʘʮʠʿʘʪʘ ʧʦʪʨʝʙʥʦ ʝ ʜʘ ʠʤʘ ʨʘʟʚʠʝʥʦ ʠ ʜʘ ʧʨʠʤʝʥʫʚʘ ʇʣʘʥ ʟʘ 

ʨʝʘʛʠʨʘˁʝ ʧʨʠ ʠʪʥʠ ʩʠʪʫʘʮʠʠ.  

ʇʣʘʥʦʪ ʟʘ ʚʦʥʨʝʜʥʘ ʩʦʩʪʦʿʙʘ  

ʉʝ ʩʦʩʪʦʠ ʦʜ ʧʨʝʜʭʦʜʥʦ ʦʜʨʝʜʝʥʠ ʠ ʩʦʦʜʚʝʪʥʦ ʧʨʠʧʨʝʤʝʥʠ ʘʢʪʠʚʥʦʩʪʠ ʟʘ ʨʝʘʛʠʨʘˁʝ ʠ 

ʩʧʨʘʚʫʚʘˁʝ ʩʦ ʠʪʥʘ ʩʠʪʫʘʮʠʿʘ. ʇʣʘʥʦʚʠʪʝ ʟʘ ʚʦʥʨʝʜʥʘ ʩʦʩʪʦʿʙʘ ʛʠ ʜʝʬʠʥʠʨʘʘʪ ʧʦʪʨʝʙʥʠʪʝ 

ʘʢʪʠʚʥʦʩʪʠ ʧʨʠ ʚʦʥʨʝʜʥʘ ʩʦʩʪʦʿʙʘ ʠ ʚʢʣʫʯʫʚʘʘʪ:  ʧʨʝʧʦʟʥʘʚʘˁʝ ʥʘ ʧʦʪʝʥʮʠʿʘʣʥʠ ʚʦʥʨʝʜʥʠ 

ʩʦʩʪʦʿʙʠ; ʧʦʩʪʘʚʫʚʘˁʝ ʥʘ ʦʜʛʦʚʦʨʥʘ ʣʠʯʥʦʩʪ ʟʘ ʢʦʦʨʜʠʥʘʮʠʿʘ (ʚʦʜʘʯ ʥʘ ʪʠʤ, ʢʦʦʨʜʠʥʘʪʦʨ), 

ʥʝʛʦʚ ʟʘʤʝʥʠʢ ʠ ʣʫʺʝ ʦʜʛʦʚʦʨʥʠ ʟʘ ʨʘʟʥʠʪʝ ʘʢʪʠʚʥʦʩʪʠ ʥʘ ʧʨʠʤʝʨ ʧʝʨʩʦʥʘʣ ʦʙʫʯʝʥ ʟʘ 

ʧʨʦʪʠʚʧʦʞʘʨʥʘ ʟʘʰʪʠʪʘ, ʧʝʨʩʦʥʘʣ ʦʙʫʯʝʥ ʟʘ ʩʧʨʘʚʫʚʘˁʝ ʩʦ ʧʨʦʪʝʢʫʚʘˁʝ ʥʘ ʪʦʢʩʠʯʥʠ 

ʩʫʧʩʪʘʥʮʠ ʠ ʜʨʫʛʦ ( ʯʣʝʥʦʚʠ ʥʘ ʪʠʤʦʪ);  ʦʜʛʦʚʦʨʥʦʩʪʠ ʠ ʜʦʣʞʥʦʩʪʠ ʥʘ ʧʝʨʩʦʥʘʣʦʪ ʩʦ 

ʦʧʨʝʜʝʣʝʥʠ ʟʘʜʘʯʠ ʧʨʠ ʥʘʩʪʘʥʫʚʘˁʝ ʥʘ ʚʦʥʨʝʜʥʘ ʩʦʩʪʦʿʙʘ;  ʦʧʠʩ ʥʘ ʘʢʪʠʚʥʦʩʪʠʪʝ ʢʦʠ 

ʰʪʦ ʪʨʝʙʘ ʜʘ ʩʝ ʧʨʝʚʟʝʤʘʪ ʠ ʧʨʝʜʚʠʜʝʥʦʪʦ ʚʨʝʤʝ ʟʘ ʨʝʘʛʠʨʘˁʝ;  ʧʨʦʮʝʜʫʨʘ ʟʘ 



ɹʘʨʘˁʝ ʟʘ ɹ-ʀʉʂɿ, ʀʥʩʪʘʣʘʮʠʠ ʟʘ ʠʩʢʦʧ, ʜʨʦʙʝˁʝ, ʤʝʣʝˁʝ, ʩʝʝˁʝ, ʟʘʛʨʝʚʘˁʝ ʥʘ 

ʤʠʥʝʨʘʣʥʠ ʩʫʨʦʚʠʥʠ , ɼʨʫʰʪʚʦ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʛʨʘʜʝʞʥʠʰʪʚʦ, ʪʨʛʦʚʠʿʘ  ʠ ʫʩʣʫʛʠ 

Ăɽʋʈʆɱɸʅʀ ʂʆʇñ ɼʆʆ ʄʘʢʝʜʦʥʩʢʠ ɹʨʦʜ, ʣʦʢʘʣʠʪʝʪʦʪ Ăʆʛʣʝʜʘʣʝʮñ ʄʘʢʝʜʦʥʩʢʠ  ɹʨʦʜ. 
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ʝʚʘʢʫʘʮʠʿʘ;  ʧʨʝʧʦʟʥʘʚʘˁʝ ʠ ʣʦʮʠʨʘˁʝ ʥʘ ʰʪʝʪʥʠ ʤʘʪʝʨʠʿʘʣʠ ʠ ʘʢʪʠʚʥʦʩʪʠ ʧʦʪʨʝʙʥʠ 

ʢʦʛʘ ʚʘʢʚʠ ʤʘʪʝʨʠʿʘʣʠ ʩʝ ʧʨʠʯʠʥʘ ʟʘ ʚʦʥʨʝʜʥʘʪʘ ʩʦʩʪʦʿʙʘ;  ʩʦʨʘʙʦʪʢʘ ʩʦ ʥʘʜʚʦʨʝʰʥʠ 

ʩʣʫʞʙʠ;  ʢʦʤʫʥʠʢʘʮʠʿʘ ʩʦ ʣʦʢʘʣʥʠʪʝ ʚʣʘʩʪʠ, ʩʦʩʝʜʠ ʠ ʿʘʚʥʦʩʪʘ;  ʟʘʰʪʠʪʘ ʥʘ ʚʘʞʥʠ 

ʜʦʢʫʤʝʥʪʠ ʠ ʦʧʨʝʤʘ;  ʜʝʪʘʣʠ ʟʘ ʚʝʞʙʠʪʝ; ʨʘʩʧʦʣʦʞʣʠʚʦʩʪʘ ʥʘ ʢʦʨʠʩʥʠ ʠʥʬʦʨʤʘʮʠʠ ʟʘ 

ʫʧʨʘʚʫʚʘˁʝ ʩʦ ʚʦʥʨʝʜʥʘ ʩʦʩʪʦʿʙʘ (ʥʘ ʧʨʠʤʝʨ ʨʘʩʧʦʨʝʜ ʥʘ ʠʥʩʪʘʣʘʮʠʠ, ʧʦʜʘʪʦʮʠ ʟʘ 

ʰʪʝʪʥʠʪʝ ʤʘʪʝʨʠʿʘʣʠ, ʧʨʦʮʝʜʫʨʠ, ʫʧʘʪʩʪʚʘ ʠ ʢʦʥʪʘʢʪ ʪʝʣʝʬʦʥʩʢʠ ʙʨʦʝʚʠ); ʇʣʘʥʦʚʠʪʝ ʟʘ 

ʚʦʥʨʝʜʥʘ ʩʦʩʪʦʿʙʘ ʜʝʪʘʣʥʦ ʛʦ ʦʧʠʰʫʚʘʘʪ ʥʘʯʠʥʦʪ ʥʘ ʢʦʿ ʨʘʢʦʚʦʜʩʪʚʦʪʦ ʠ ʧʝʨʩʦʥʘʣʦʪ ˃ʝ 

ʙʠʜʘʪ ʠʟʚʝʩʪʫʚʘʥʠ. ʆʥʘʤʫ ʢʘʜʝ ʰʪʦ ʝ ʧʦʪʨʝʙʥʦ ʪʨʝʙʘ ʜʘ ʩʝ ʧʨʝʜʚʠʜʠ ʠ ʤʦʞʥʦʩʪʘ ʟʘ ʠʟʚʝʩʪʫʚʘˁʝ 

ʥʘ ʨʘʟʥʠ ʜʨʞʘʚʠ ʠ ʣʦʢʘʣʥʠ ʚʣʘʩʪʠ ʢʘʢʦ ʠ ʤʝʜʠʫʤʠʪʝ ʠ ʜʘ ʩʝ ʥʘʟʥʘʯʠ ʦʜʨʝʜʝʥʦ ʦʜʛʦʚʦʨʥʦ 

ʣʠʮʝ.  

ʇʣʘʥ ʟʘ ʩʧʨʝʯʫʚʘˁʝ ʥʘ ʥʘʩʪʘʥʫʚʘˁʝ ʥʘ ʧʦʞʘʨ  

ʇʦʪʨʝʙʥʦ ʝ ʜʘ ʠʤʘ ʠʟʨʘʙʦʪʝʥ ʧʣʘʥ ʟʘ ʜʝʣʫʚʘˁʝ ʚʦ ʩʣʫʯʘʿ ʥʘ ʧʦʞʘʨ ʢʦʿ ʧʨʝʪʩʪʘʚʫʚʘ 

ʦʧʝʨʘʪʠʚʝʥ ʜʦʢʫʤʝʥʪ ʩʦ ʢʦʿ ʪʨʝʙʘ ʜʘ ʩʝ ʦʙʝʟʙʝʜʠ ʤʘʢʩʠʤʘʣʥʘ ʟʘʰʪʠʪʘ ʥʘ ʠʤʦʪʦʪ ʠ 

ʚʨʘʙʦʪʝʥʠʪʝ.  

ʇʣʘʥ ʥʘ ʣʦʢʘʮʠʿʘʪʘ 

 ʇʣʘʥʦʪ ʥʘ ʣʦʢʘʮʠʿʘʪʘ ʜʘʚʘ ʜʝʪʘʣʠ ʟʘ ʥʝʧʦʩʨʝʜʥʦʪʦ ʦʧʢʨʫʞʫʚʘˁʝ ʥʘ ʦʨʛʘʥʠʟʘʮʠʿʘʪʘ( 

ʧʨʠʨʦʜʥʠ ʧʘʪʠʰʪʘ, ʦʙʿʝʢʪʠ, ʚʦʜʦʪʝʮʠ ʠ ʩʣʠʯʥʦ) ʢʘʢʦ ʠ ʨʘʩʧʦʨʝʜ ʥʘ ʩʦʦʙʨʘ˃ʘʿʥʠʮʠʪʝ, 

ʧʘʪʠʰʪʘʪʘ ʟʘ ʝʚʘʢʫʘʮʠʿʘ, ʧʘʨʢʠʥʟʠ ʟʘ ʚʦʟʥʠʦʪ ʧʘʨʢ, ʣʦʢʘʮʠʠ ʥʘ ʤʝʩʪʘʪʘ ʟʘ ʧʨʫʞʘˁʝ ʥʘ 

ʧʨʚʘ ʧʦʤʦʰ ʠ ʨʘʩʧʦʣʦʞʣʠʚʘʪʘ ʤʝʜʠʮʠʥʩʢʘ ʦʧʨʝʤʘ. ʇʣʘʥʦʪ ʠʩʪʦ ʪʘʢʘ ʚʢʣʫʯʫʚʘ ʣʦʢʘʮʠʠ 

ʥʘ ʪʘʙʣʠ ʩʦ ʫʧʘʪʩʪʚʘ ʚʦ ʩʣʫʯʘʿ ʥʘ ʥʝʟʛʦʜʘ ʦʜʥʦʩʥʦ ʚʦʥʨʝʜʥʘ ʩʦʩʪʦʿʙʘ, ʣʦʢʘʮʠʠ ʥʘ 

ʘʣʘʨʤʠ, ʦʧʨʝʤʘ ʟʘ ʟʘʰʪʠʪʘ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʠ ʩʣʠʯʥʦ. ʆʧʨʝʤʘʪʘ ʟʘ ʜʝʣʫʚʘˁʝ ʚʦ 

ʠʪʥʘ ʩʠʪʫʘʮʠʿʘ ʿʘ ʦʙʝʟʙʝʜʫʚʘ ɼʠʨʝʢʪʦʨʦʪ, ʜʦʜʝʢʘ ʧʘʢ ʂʦʦʨʜʠʥʘʪʦʨʦʪ ʟʘ ʟʘʰʪʠʪʘ ʥʘ 

ʞʠʚʦʪʥʘ ʩʨʝʜʠʥʘ ʝ ʜʦʣʞʝʥ ʥʘʿʤʘʣʢʫ ʝʜʥʘʰ ʤʝʩʝʯʥʦ ʜʘ ʿʘ ʧʨʦʚʝʨʠ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪʘ ʥʘ 

ʦʧʨʝʤʘʪʘ ʠ ʟʘ ʪʦʘ ʜʘ ʚʦʜʠ ʩʦʦʜʚʝʪʝʥ ʟʘʧʠʩ. ʆʧʨʝʤʘʪʘ ʟʘ ʜʝʣʫʚʘˁʝ ʚʦ ʩʣʫʯʘʿ ʥʘ ʥʝʟʛʦʜʘ 

ʦʜʥʦʩʥʦ ʚʦʥʨʝʜʥʘ ʩʦʩʪʦʿʙʘ ʚʢʣʫʯʫʚʘ:  ʉʨʝʜʩʪʚʘ ʟʘ ʧʨʫʞʘˁʝ ʧʨʚʘ ʧʦʤʦʰ;  ɸʧʘʨʘʪʠ ʟʘ 

ʛʘʩʝˁʝ ʧʦʞʘʨ; ɿʘʰʪʠʪʥʠ ʤʘʩʢʠ; ʊʝʣʝʬʦʥ ʩʦ ʩʝʢʦʛʘʰ ʜʦʩʪʘʧʥʠ ʠʥʪʝʨʥʠ ʠ ʝʢʩʪʝʨʥʠ 

ʚʨʩʢʠ; ʄʦʙʠʣʥʠ ʪʝʣʝʬʦʥʠ; ʇʦʩʝʙʥʦ ʚʥʠʤʘʥʠʝ ʪʨʝʙʘ ʜʘ ʩʝ ʦʙʨʥʥʝ ʥʘ ʥʘʯʠʥʦʪ ʥʘ ʨʘʙʦʪʘ 



ɹʘʨʘˁʝ ʟʘ ɹ-ʀʉʂɿ, ʀʥʩʪʘʣʘʮʠʠ ʟʘ ʠʩʢʦʧ, ʜʨʦʙʝˁʝ, ʤʝʣʝˁʝ, ʩʝʝˁʝ, ʟʘʛʨʝʚʘˁʝ ʥʘ 

ʤʠʥʝʨʘʣʥʠ ʩʫʨʦʚʠʥʠ , ɼʨʫʰʪʚʦ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʛʨʘʜʝʞʥʠʰʪʚʦ, ʪʨʛʦʚʠʿʘ  ʠ ʫʩʣʫʛʠ 

Ăɽʋʈʆɱɸʅʀ ʂʆʇñ ɼʆʆ ʄʘʢʝʜʦʥʩʢʠ ɹʨʦʜ, ʣʦʢʘʣʠʪʝʪʦʪ Ăʆʛʣʝʜʘʣʝʮñ ʄʘʢʝʜʦʥʩʢʠ  ɹʨʦʜ. 
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ʥʘ ʦʥʠʝ ʤʝʩʪʘ ʢʘʜʝ ʰʪʦ ʧʦʩʪʦʠ ʦʧʘʩʥʦʩʪ ʦʜ ʧʦʿʘʚʘ ʥʘ ʧʦʞʘʨ. ʂʘʢʦ ʦʩʥʦʚʘ ʪʨʝʙʘ ʜʘ ʩʝ 

ʦʙʝʟʙʝʜʘʪ ʩʦʦʜʚʝʪʥʠ ʇʇ ʘʧʘʨʘʪʠ ʢʘʢʦ ʠ ʧʨʠʙʦʨ ʟʘ ʛʘʩʝˁʝ ʥʘ ʧʦʞʘʨ. 

XIV. ʈɽʄɽɼʀɱɸʎʀɱɸ, ʇʈɽʉʊɸʅʆʂ ʉʆ ʈɸɹʆʊɸ, ʇʆɺʊʆʈʅʆ ɿɸʇʆʏʅʋɺɸɳɽ 

ʉʆ ʈɸɹʆʊɸ ʀ ɻʈʀɾɸ ʇʆ ʇʈɽʉʊɸʅʆʂ ʅɸ ɸʂʊʀɺʅʆʉʊʀʊɽ 

 

ʆʧʠʰʝʪʝʛʠ ʧʦʩʪʦʝʯʢʠʪʝ ʠʣʠ ʧʨʝʜʣʦʞʝʥʠʪʝ ʤʝʨʢʠ ʟʘ ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʚʣʠʿʘʥʠʝʪʦ ʚʨʟ 

ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʧʦ ʜʝʣʫʤʝʥ ʠʣʠ ʮʝʣʦʩʝʥ ʧʨʝʩʪʘʥʦʢ ʥʘ ʘʢʪʠʚʥʦʩʪʘ ʚʢʣʫʯʫʚʘʿ˃ʠ 

ʦʜʩʪʨʘʥʫʚʘˁʝ ʥʘ ʰʪʝʪʥʠ ʩʫʧʩʪʘʥʮʠʠ. 

 

ʆɼɻʆɺʆʈ 

 

ʄʠʢʨʦʣʦʢʘʮʠʿʘʪʘ ʢʘʜʝ ʰʪʦ ʩʝ ʬʦʨʤʠʨʘ ʧʦʚʨʰʠʥʩʢʠʦʪ ʢʦʧ ʝ ʨʝʣʘʪʠʚʥʦ ʩʪʨʤʝʥ 

ʪʝʨʝʥ. ʇʦ ʟʘʚʨʰʫʚʘˁʝ ʥʘ ʝʢʩʧʣʦʘʪʘʮʠʦʥʠʪʝ ʨʘʙʦʪʠ ˃ʝ ʩʝ ʜʦʙʠʝ ʪʠʧʠʯʥʘ ʟʘʚʨʰʥʘ ʢʦʩʠʥʘ ʥʘ 

ʧʦʚʨʰʠʥʩʢʠ ʢʦʧ. ɸʛʣʠʪʝ ʥʘ ʟʘʚʨʰʥʠʪʝ ʢʦʩʠʥʠ ʥʘ ʝʪʘʞʠʪʝ ʠʟʥʝʩʫʚʘʘʪ 75Á, ʘ ʥʘʿʩʪʨʤʥʘʪʘ 

ʟʘʚʨʰʥʘ ʢʦʩʠʥʘ ʥʘ ʢʦʧʦʪ ʩʝ ʬʦʨʤʠʨʘ ʦʜ ʢʦʪʘ 630 ʜʦ ʢʦʪʘ 650 ʠ ʠʟʥʝʩʫʚʘ 59Á.  

ɽʪʘʞʥʠʪʝ ʙʝʨʤʠ ʚʦ ʟʘʚʨʰʥʠʪʝ ʛʨʘʥʠʮʠ ʥʘ ʧʦʚʨʰʠʥʩʢʠʦʪ ʢʦʧ ʩʝ ʩʦ ʤʠʥʠʤʘʣʥʘ ʟʘʚʨʰʥʘ 

ʰʠʨʠʥʘ ʦʜ 5,0 m'. ɺʢʫʧʥʘʪʘ ʧʦʚʨʰʠʥʘ ʦʧʬʘʪʝʥʘ ʩʦ ʝʢʩʧʣʦʘʪʘʮʠʦʥʠʪʝ ʨʘʙʦʪʠ ʠʟʥʝʩʫʚʘ ʮʮʘ 

12,09 ha. ʆʚʘʘ ʧʦʚʨʰʠʥʘ ʚʦ ʮʝʣʦʩʪ ˃ʝ ʙʠʜʝ ʜʝʛʨʘʜʠʨʘʥʘ, ʧʘ ʚʨʟ ʦʩʥʦʚʘ ʥʘ ʦʚʘʘ ʩʦʩʪʦʿʙʘ ʩʝ 

ʟʘʩʥʦʚʘ ʠ ʢʦʥʮʝʧʪʦʪ ʟʘ ʨʝʢʫʣʪʠʚʘʮʠʿʘ.  

 

ʈʝʢʫʣʪʠʚʘʮʠʿʘ ʥʘ ʧʦʜʨʘʯʿʝʪʦ ʥʘ ʧʦʚʨʰʠʥʩʢʠʦʪ ʢʦʧ  

ʉʦ ʟʘʚʨʰʫʚʘˁʝʪʦ ʥʘ ʝʢʩʧʣʦʘʪʘʮʠʦʥʠʪʝ ʨʘʙʦʪʠ ʥʘ ʧʦʚʨʰʠʥʩʢʠʦʪ ʢʦʧ Ăʆʛʣʝʜʘʣʝʮñ 

ʩʝ ʜʦʙʠʚʘʘʪ ʨʝʣʘʪʠʚʥʦ ʩʪʨʤʥʠ ʧʦʚʨʰʠʥʠ (ʟʘʚʨʰʥʠʪʝ ʢʦʩʠʥʠ ʥʘ ʢʦʧʦʪ), ʛʦʣʝʤʘ 

ʭʦʨʠʟʦʥʪʘʣʥʘ ʧʦʚʨʰʠʥʘ (ʜʥʦʪʦ ʥʘ ɽ-630) ʠ ʝʪʘʞʥʠʪʝ ʙʝʨʤʠ ʥʘ ʢʦʧʦʪ.  

ʆʜ ʘʩʧʝʢʪ ʥʘ ʨʝʢʫʣʪʠʚʘʮʠʿʘʪʘ ʧʦʩʪʦʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʚʦ ʧʨʠʩʪʘʧʦʪ ʠ ʥʘʯʠʥʦʪ ʥʘ 

ʩʪʘʙʠʣʠʟʠʨʘˁʝ ʥʘ ʧʦʚʨʰʠʥʠʪʝ ʟʘ ʥʠʚʥʦ ʚʢʣʦʧʫʚʘˁʝ ʚʦ ʥʝʧʦʩʨʝʜʥʘʪʘ ʦʢʦʣʠʥʘ.  

ʉʪʨʤʥʠʪʝ ʟʘʚʨʰʥʠ ʢʦʩʠʥʠ ʦʜ ʧʦʚʨʰʠʥʩʢʠʦʪ ʢʦʧ ʥʝ ʤʦʞʘʪ ʙʠʪʥʦ ʜʘ ʩʝ ʠʟʤʝʥʘʪ ʩʦ 

ʨʝʢʫʣʪʠʚʘʮʠʿʘʪʘ. ʀʤʝʥʦ, ʛʝʦʣʦʰʢʘʪʘ ʠ ʧʝʜʦʣʦʰʢʘʪʘ ʧʦʜʣʦʛʘ, ʢʘʢʦ ʠ ʤʦʨʬʦʣʦʛʠʿʘʪʘ ʥʘ 

ʪʝʨʝʥʦʪ ʩʝ ʜʦʩʪʘ ʥʝʧʦʚʦʣʥʠ ʟʘ ʨʘʩʪʝʥʠʿʘ ʢʦʠ ʙʠ ʩʝ ʟʘʩʘʜʠʣʝ ʟʘ ʩʪʘʙʠʣʠʟʠʨʘˁʝ ʥʘ ʢʦʩʠʥʠʪʝ 

ʠ ʥʠʚʥʦ ʦʟʝʣʝʥʫʚʘˁʝ.  



ɹʘʨʘˁʝ ʟʘ ɹ-ʀʉʂɿ, ʀʥʩʪʘʣʘʮʠʠ ʟʘ ʠʩʢʦʧ, ʜʨʦʙʝˁʝ, ʤʝʣʝˁʝ, ʩʝʝˁʝ, ʟʘʛʨʝʚʘˁʝ ʥʘ 

ʤʠʥʝʨʘʣʥʠ ʩʫʨʦʚʠʥʠ , ɼʨʫʰʪʚʦ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʛʨʘʜʝʞʥʠʰʪʚʦ, ʪʨʛʦʚʠʿʘ  ʠ ʫʩʣʫʛʠ 

Ăɽʋʈʆɱɸʅʀ ʂʆʇñ ɼʆʆ ʄʘʢʝʜʦʥʩʢʠ ɹʨʦʜ, ʣʦʢʘʣʠʪʝʪʦʪ Ăʆʛʣʝʜʘʣʝʮñ ʄʘʢʝʜʦʥʩʢʠ  ɹʨʦʜ. 
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ʇʦʢʨʠʚʘˁʝʪʦ ʥʘ ʩʪʨʤʥʠʪʝ ʢʦʩʠʥʠ ʩʦ ʭʫʤʫʩʝʥ ʩʣʦʿ ʟʘ ʦʧʣʝʤʝʥʫʚʘˁʝ ʥʘ ʪʝʨʝʥʦʪ ʥʝ ʝ 

ʧʨʝʧʦʨʘʯʣʠʚʦ, ʧʦʨʘʜʠ ʥʝʤʦʞʥʦʩʪʘ ʟʘ ʟʘʜʨʞʫʚʘˁʝ ʥʘ ʭʫʤʫʩʦʪ ʥʘ ʩʪʨʤʥʘʪʘ ʧʦʚʨʰʠʥʘ ʠ 

ʥʝʛʦʚʦʪʦ ʙʨʟʦ ʠʩʧʠʨʘˁʝ ʧʦʩʣʝ ʘʪʤʦʩʬʝʨʩʢʠ ʚʨʥʝʞʠ.  

ʍʦʨʠʟʦʥʪʘʣʥʠʪʝ ʙʝʨʤʠ ʥʘ ʧʦʝʜʠʥʠ ʝʪʘʞʠ ʥʝʤʘ ʚʦ ʮʝʣʦʩʪ ʜʘ ʩʝ ʧʦʢʨʠʚʘʘʪ ʩʦ ʭʫʤʫʩʝʥ 

ʧʦʢʨʠʚʘʯ, ʪʫʢʫ ʩʘʤʦ ʜʝʣʫʤʥʦ, ʙʠʜʝʿ˃ʠ ʠʩʪʠʪʝ ʩʣʫʞʘʪ ʟʘ ʟʘʜʨʞʫʚʘˁʝ ʥʘ ʝʚʝʥʪʫʘʣʥʠ 

ʦʜʨʦʥʠ.  

ʆʜʨʦʥʠʪʝ ʩʝ ʫʩʣʦʚʝʥʠ ʩʦ ʢʣʠʤʘʪʩʢʠʪʝ ʧʨʦʤʝʥʠ ʢʦʠ ʧʨʝʜʠʟʚʠʢʫʚʘʘʪ ʥʘʧʫʢʥʫʚʘˁʝ ʥʘ 

ʧʝʩʦʢʣʠʚʠʦʪ ʤʘʩʠʚ ʠ ʦʜʨʦʥʫʚʘˁʝ ʚʨʟ ʝʪʘʞʥʠʪʝ ʙʝʨʤʠ. ʇʦ ʥʝʢʦʣʢʫ ʛʦʜʠʥʠ ʤʦʞʝ ʜʘ ʩʝ 

ʦʯʝʢʫʚʘ ʧʦʪʧʦʣʥʦ ʩʪʘʙʠʣʠʟʠʨʘˁʝ ʥʘ ʢʦʩʠʥʠʪʝ ʥʘ ʪʝʨʝʥʦʪ.  

ʈʝʢʫʣʪʠʚʘʮʠʿʘʪʘ ʥʘ ʜʥʦʪʦ ʦʜ ʢʦʧʦʪ (ʭʦʨʠʟʦʥʪʘʣʥʠʦʪ ʜʝʣ) ʠ ʝʪʘʞʥʠʪʝ ʙʝʨʤʠ ʬʦʨʤʠʨʘʥʠ ʩʦ 

ʨʫʜʘʨʩʢʘʪʘ ʝʢʩʧʣʦʘʪʘʮʠʿʘ ˃ʝ ʩʝ ʠʟʚʨʰʠ ʩʦ ʜʦʥʝʩʫʚʘˁʝʪʦ ʠ ʥʘʩʠʧʫʚʘˁʝʪʦ ʥʘ ʢʚʘʣʠʪʝʪʥʘ 

ʟʝʤʿʘ ʚʨʟ ʛʦʣʠʪʝ ʧʦʚʨʰʠʥʠ.  

ɼʦʥʝʩʝʥʘʪʘ ʠ ʥʘʩʠʧʘʥʘ ʟʝʤʿeʥʘ ʤʘʩʘ ʥʘ ʦʛʦʣʝʥʠʪʝ ʧʦʚʨʰʠʥʠ ʤʦʞʝ ʜʘ ʩʝ ʢʣʘʩʠʬʠʮʠʨʘ ʧʦ 

ʜʚʝ ʤʝʪʦʜʦʣʦʛʠʠ ʚʦ ʟʘʚʠʩʥʦʩʪ ʦʜ ʥʝʿʟʠʥʠʦʪ ʢʚʘʣʠʪʝʪ ʠ ʪʦʘ: 

ʊʘʙʝʣʘ 34 - I -ʚʘ ʢʣʘʩʠʬʠʢʘʮʠʿʘ ʥʘ ʥʘʩʠʧʘʥʠʦʪ ʤʘʪʝʨʠʿʘʣ: 

ʂʣʘʩʘ  ʋʧʦʪʨʝʙʣʠʚʦʩʪ  

ɸ  ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʜʦʥʝʩʝʥʠʦʪ ʤʘʪʝʨʠʿʘʣ ʝ 

ʧʨʝʪʝʞʥʦ ʭʫʤʫʩ ʠ ʠʩʪʠʦʪ ʤʦʞʝ ʜʘ ʩʝ 

ʢʦʨʠʩʪʠ ʟʘ ʟʝʤʿʦʜʝʣʠʝ  

ɹ  ʥʘʩʠʧʘʥʠʦʪ ʤʘʪʝʨʠʿʘʣ ʝ ʧʦʤʝʰʘʥ ʠ ʤʦʞʝ 

ʜʘ ʩʝ ʢʦʨʠʩʪʠ ʟʘ ʰʫʤʘʨʩʪʚʦ  

ɺ  ʩʪʝʨʠʣʥʠ ʠ ʰʪʝʪʥʠ ʤʘʪʝʨʠʿʘʣʠ  

 

 

 

 

 

 

 



ɹʘʨʘˁʝ ʟʘ ɹ-ʀʉʂɿ, ʀʥʩʪʘʣʘʮʠʠ ʟʘ ʠʩʢʦʧ, ʜʨʦʙʝˁʝ, ʤʝʣʝˁʝ, ʩʝʝˁʝ, ʟʘʛʨʝʚʘˁʝ ʥʘ 

ʤʠʥʝʨʘʣʥʠ ʩʫʨʦʚʠʥʠ , ɼʨʫʰʪʚʦ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʛʨʘʜʝʞʥʠʰʪʚʦ, ʪʨʛʦʚʠʿʘ  ʠ ʫʩʣʫʛʠ 
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ʊʘʙʝʣʘ 35 - II - ʨʘ ʢʣʘʩʠʬʠʢʘʮʠʿʘ ʥʘ ʥʘʩʠʧʘʥʠʦʪ ʤʘʪʝʨʠʿʘʣ: 

ɻʨʫʧʘ  ʆʮʝʥʢʘ ʥʘ ʢʚʘʣʠʪʝʪʦʪ 

ʥʘ ʜʦʥʝʩʝʥʘʪʘ ʟʝʤʿʘ  

ʋʧʦʪʨʝʙʣʠʚʦʩʪ  

I  ʤʥʦʛʫ ʜʦʙʘʨ  ʫʧʦʪʨʝʙʣʠʚ ʟʘ 

ʟʝʤʿʦʜʝʣʠʝ  

II  ʜʦʙʘʨ  ʫʧʦʪʨʝʙʣʠʚ ʟʘ 

ʰʫʤʘʨʩʪʚʦ  

III  ʩʨʝʜʝʥ  ʤʦʞʝ ʜʘ ʦʟʝʣʝʥʠ, ʙʝʟ 

ʧʨʠʥʦʩʠ  

IV  ʣʦʰ  ʥʝ ʤʦʞʝ ʜʘ ʦʟʝʣʝʥʠ  

V  ʤʥʦʛʫ ʣʦʰ  ʩʪʝʨʠʣʥʠ ʠ ʰʪʝʪʥʠ 

ʤʘʪʝʨʠʿʘʣʠ  

 

ɹʠʪʥʦ ʝ ʜʘ ʩʝ ʧʦʪʝʥʮʠʨʘ ʜʝʢʘ ʩʦ ʦʧʨʝʜʝʣʝʥʠ ʘʛʨʦʤʝʭʘʥʠʯʢʠ ʠ ʤʝʣʠʦʨʘʪʠʚʥʠ ʤʝʨʢʠ ʢʣʘʩʘʪʘ 

"ɹ" ʤʦʞʝ ʜʘ ʩʝ ʧʨʝʪʚʦʨʠ ʚʦ ʢʣʘʩʘ "ɸ", ʢʘʢʦ ʠ ʛʨʫʧʘʪʘ IV ʚʦ ʛʨʫʧʘ III, ʘ ʛʨʫʧʘʪʘ III ʚʦ ʛʨʫʧʘ 

II.  

ʉʘʤʦ ʢʣʘʩʘʪʘ "ɺ" ʠ ʛʨʫʧʘʪʘ "V" ʩʝ ʧʨʘʢʪʠʯʥʦ ʥʝʠʟʤʝʥʣʠʚʠ. ɺʨʟ ʦʩʥʦʚʘ ʥʘ ʧʨʝʪʭʦʜʥʦʪʦ 

ʧʨʦʠʟʣʝʛʫʚʘ ʜʝʢʘ ʤʘʪʝʨʠʿʘʣʦʪ ʩʦ ʢʦʿ ˃ʝ ʩʝ ʨʝʢʫʣʪʠʚʠʨʘ ʦʪʢʦʧʘʥʦʪʦ ʣʝʞʠʰʪʝ ˃ʝ ʙʠʜʝ ʦʜ 

ʢʣʘʩʘ "ɹ" ʩʧʦʨʝʜ ʧʨʚʘʪʘ ʢʣʘʩʠʬʠʢʘʮʠʿʘ, ʦʜʥʦʩʥʦ ʛʨʫʧʘ "III" ʩʧʦʨʝʜ ʚʪʦʨʘʪʘ ʢʣʘʩʠʬʠʢʘʮʠʿʘ.  

ɺʨʟ ʦʩʥʦʚʘ ʥʘ ʧʝʜʦʣʦʰʢʘʪʘ ʘʥʘʣʠʟʘ ʥʘ ʤʠʢʨʦʣʦʢʘʣʠʪʝʪʦʪ, ʢʘʢʦ ʠ ʤʦʨʬʦʣʦʛʠʿʘʪʘ ʥʘ 

ʪʝʨʝʥʦʪ ʩʝ ʜʦʘʺʘ ʜʦ ʟʘʢʣʫʯʦʢ ʜʝʢʘ ʥʝʤʘ ʧʦʩʝʙʥʠ ʧʦʛʦʜʥʦʩʪʠ ʟʘ ʢʦʨʠʩʪʝˁʝ ʥʘ ʦʪʢʦʧʘʥʦʪʦ 

ʣʝʞʠʰʪʝ ʟʘ ʟʝʤʿʦʜʝʣʩʢʠ ʮʝʣʠ, ʙʠʜʝʿ˃ʠ ʠ ʥʝʧʦʩʨʝʜʥʘʪʘ ʦʢʦʣʠʥʘ ʥʘ ʧʦʚʨʰʠʥʩʢʠʦʪ ʢʦʧ ʥʝ ʝ 

ʦʙʨʘʙʦʪʣʠʚʘ.  

ʇʦʨʘʜʠ ʦʚʠʝ ʧʨʠʯʠʥʠ ʨʝʢʫʣʪʠʚʘʮʠʿʘʪʘ ˃ʝ ʩʝ ʩʦʩʪʦʠ ʠʩʢʣʫʯʠʚʦ ʦʜ ʟʘʟʝʣʝʥʫʚʘˁʝ ʠ 

ʧʦʰʫʤʫʚʘˁʝ.  

ʊʝʭʥʦʣʦʛʠʿʘʪʘ ʥʘ ʨʝʢʫʣʪʠʚʘʮʠʿʘ ʛʠ ʦʧʬʘ˃ʘ ʩʣʝʜʥʠʚʝ ʬʘʟʠ:  

- ʥʠʚʝʣʠʨʘˁʝ ʥʘ ʭʦʨʠʟʦʥʪʘʣʥʠʪʝ ʧʦʚʨʰʠʥʠ  

- ʜʦʥʝʩʫʚʘˁʝ ʠ ʨʘʩʧʨʦʩʪʠʨʘˁʝ ʥʘ ʭʫʤʫʩʝʥ ʩʣʦʿ ʩʦ ʜʝʙʝʣʠʥʘ ʦʜ ʮʮʘ 0,3 ( m' )  



ɹʘʨʘˁʝ ʟʘ ɹ-ʀʉʂɿ, ʀʥʩʪʘʣʘʮʠʠ ʟʘ ʠʩʢʦʧ, ʜʨʦʙʝˁʝ, ʤʝʣʝˁʝ, ʩʝʝˁʝ, ʟʘʛʨʝʚʘˁʝ ʥʘ 

ʤʠʥʝʨʘʣʥʠ ʩʫʨʦʚʠʥʠ , ɼʨʫʰʪʚʦ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʛʨʘʜʝʞʥʠʰʪʚʦ, ʪʨʛʦʚʠʿʘ  ʠ ʫʩʣʫʛʠ 
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- ʩʝʝˁʝ ʥʘ ʩʝʤʠˁʘ ʦʜ ʨʘʟʣʠʯʥʘ ʪʨʝʚʘ-ʦʜ ʤʝʰʫʥʝʩʪ ʚʠʜ ʢʦʿʘ ˃ʝ ʧʨʠʜʦʥʝʩʝ ʟʘ ʜʦʙʠʚʘˁʝ ʥʘ 

ʥʠʪʨʦʛʝʥ ʚʦ ʧʦʯʚʘʪʘ ʚʦ ʬʘʟʘʪʘ ʥʘ ʨʝʢʫʣʪʠʚʘʮʠʿʘ 

- ʟʘʩʘʜʫʚʘˁʝ ʥʘ ʜʥʦʪʦ ʥʘ ʢʦʧʦʪ ʠ ʝʪʘʞʥʠʪʝ ʙʝʨʤʠ ʩʦ ʤʣʘʜʠ ʩʘʜʥʠʮʠ ʦʜ ʮʨʥ ʙʦʨ, ʙʘʛʨʝʤ ʠ 

ʜʠʚʠ ʤʘʩʣʠʥʠ. ʉʦ ʧʦʢʨʠʚʘˁʝʪʦ ʩʦ ʚʝʛʝʪʘʮʠʿʘ ˃ʝ ʩʝ ʧʦʩʪʠʛʥʘʪ ʧʨʠʨʦʜʥʠ ʠ ʚʠʟʫʝʣʥʠ ʝʬʝʢʪʠ 

ʢʦʠ ʩʝ ʟʥʘʯʘʿʥʠ ʟʘ ʦʚʘ ʧʦʜʨʘʯʿʝ. ʊʨʝʙʘ ʜʘ ʩʝ ʩʧʦʤʝʥʝ ʜʝʢʘ ʧʨʝʜ ʩʝʝˁʝʪʦ ʝ ʧʦʪʨʝʙʥʦ ʜʘ ʩʝ 

ʧʨʦʚʝʨʠ Ph ʚʨʝʜʥʦʩʪʘ ʥʘ ʥʘʩʠʧʘʥʠʦʪ ʤʘʪʝʨʠʿʘʣ ʰʪʦ ʝ ʦʜ ʦʩʦʙʝʥʦ ʟʥʘʯʝˁʝ ʧʨʠ ʠʟʙʦʨʦʪ ʥʘ 

ʦʚʠʝ ʢʫʣʪʫʨʠ.  

ʉʦ ʨʝʢʫʣʪʠʚʘʮʠʿʘʪʘ ʥʘ ʢʦʧʦʪ, ʥʘʨʫʰʝʥʘʪʘ ʧʨʠʨʦʜʥʘ ʩʨʝʜʠʥʘ ʩʝ ʚʢʣʦʧʫʚʘ ʚʦ ʝʢʦ-ʩʠʩʪʝʤʦʪ, 

ʪʘʢʘ ʰʪʦ ʩʦ ʨʝʚʝʛʝʪʘʮʠʿʘʪʘ ʠ ʞʠʚʦʪʠʥʩʢʠʦʪ ʩʚʝʪ ʧʦʩʪʝʧʝʥʦ ˃ʝ ʛʦ ʥʘʩʝʣʠ ʥʘʧʫʰʪʝʥʠʦʪ 

ʪʝʨʝʥ.  

ʅʘ ʢʨʘʿ ʤʦʞʝ ʜʘ ʩʝ ʟʘʢʣʫʯʠ ʜʝʢʘ ʩʦ ʨʝʢʫʣʪʠʚʘʮʠʿʘʪʘ ʩʝ ʟʘʜʨʞʫʚʘ ʨʘʟʥʦʦʙʨʘʟʥʦʩʪʘ ʚʦ 

ʪʦʧʦʛʨʘʬʠʿʘʪʘ ( ʨʝʣʿʝʬʦʪ ) ʥʘ ʪʝʨʝʥʦʪ.  

ɽʢʦʥʦʤʩʢʦʪʦ ʟʥʘʯʝˁʝ ʥʘ ʟʝʤʿʠʰʪʝʪʦ ʧʦ ʦʚʦʿ ʟʘʬʘʪ ˃ʝ ʙʠʜʝ ʢʘʢʦ ʠ ʧʦʨʘʥʦ, ʘ ʜʥʦʪʦ ʥʘ ʢʦʧʦʪ 

˃ʝ ʧʨʝʪʩʪʘʚʫʚʘ ʛʦʣʝʤʘ ʧʦʰʫʤʝʥʘ ʭʦʨʠʟʦʥʪʘʣʥʘ ʧʦʚʨʰʠʥʘ. 

ɿʘʰʪʠʪʘ ʥʘ ʦʪʢʦʧʘʥʦʪʦ ʣʝʞʠʰʪʝ  

ɿʘʨʘʜʠ ʟʘʰʪʠʪʘ ʥʘ ʣʫʺʝʪʦ ʠ ʞʠʚʦʪʥʠʪʝ ʚʝʜʥʘʰ ʧʦ ʟʘʚʨʰʝʥʘʪʘ ʝʢʩʧʣʦʘʪʘʮʠʿʘ, 

ʧʦʪʨʝʙʥʦ ʝ ʥʘ ʩʠʪʝ ʩʪʨʘʥʠ ʦʢʦʣʫ ʧʦʚʨʰʠʥʩʢʠʦʪ ʢʦʧ ʥʘ ʨʘʩʪʦʿʘʥʠʝ ʦʜ ʮʮʘ 10 ʤ' ʦʜ ʥʝʛʦʚʠʪʝ 

ʢʨʘʿʥʠ ʢʦʥʪʫʨʠ ʜʘ ʩʝ ʧʦʜʠʛʥʝ ʞʠʯʘʥʘ ʟʘʰʪʠʪʥʘ ʦʛʨʘʜʘ ʩʦ ʚʠʩʠʥʘ ʦʜ 1,5 ʤʝʪʘʨ.  

ʆʛʨʘʜʘʪʘ ˃ʝ ʧʨʝʪʩʪʘʚʫʚʘ ʜʦʚʦʣʥʘ ʟʘʰʪʠʪʘ ʦʜ ʥʘʚʣʝʛʫʚʘˁʝ ʥʘ ʣʫʺʝ ʠ ʞʠʚʦʪʥʠ ʚʦ ʧʨʦʩʪʦʨʦʪ 

ʥʘ ʧʦʚʨʰʠʥʩʢʠʦʪ ʢʦʧ. ʆʜ ʥʘʜʚʦʨʝʰʥʘʪʘ ʩʪʨʘʥʘ ʥʘ ʦʛʨʘʜʘʪʘ ʧʦʪʨʝʙʥʦ ʝ ʜʘ ʩʝ ʟʘʩʘʜʘʪ 

ʨʘʩʪʝʥʠʿʘ ʢʦʠ ʩʦ ʚʨʝʤʝ ˃ʝ ʬʦʨʤʠʨʘʘʪ ʰʫʤʩʢʠ ʧʦʿʘʩ, ʘ ʩʦ ʪʦʘ ʮʝʣʪʘ ʥʘ ʧʦʜʠʛʘˁʝ ʥʘ 

ʟʘhʪʠʪʥʘ ʦʛʨʘʜʘ ʚʦ ʧʦʪʧʦʣʥʦʩʪ ˃ʝ ʛʠ ʟʘʜʦʚʦʣʠ ʝʩʪʝʪʩʢʠʪʝ ʠ ʬʫʥʢʮʠʦʥʘʣʥʠʪʝ ʧʦʪʨʝʙʠ.  

 

ʆʧʰʪʠ ʟʘʢʣʫʯʦʮʠ ʟʘ ʨʝʢʫʣʪʠʚʘʮʠʿʘʪʘ ʠ ʟʘʰʪʠʪʘʪʘ ʥʘ ʦʪʢʦʧʘʥʦʪʦ ʣʝʞʠʰʪʝ  

ɻʝʥʝʨʘʣʥʠʦʪ ʧʘʜ ʥʘ ʟʘʚʨʰʥʠʪʝ ʢʦʩʠʥʠ ʥʘ ʧʦʚʨʰʠʥʩʢʠʦʪ ʢʦʧ ʧʨʠʙʣʠʞʥʦ ʩʝ 

ʚʢʣʦʧʫʚʘʘʪ ʚʦ ʧʘʜʦʪ ʥʘ ʦʢʦʣʥʠʪʝ ʧʨʠʨʦʜʥʠ ʧʦʚʨʰʠʥʠ, ʰʪʦ ʝ ʧʦʩʪʠʛʥʘʪʦ ʩʦ ʦʩʪʘʚʘˁʝ ʥʘ 

ʨʝʣʘʪʠʚʥʦ ʰʠʨʦʢʠ ʝʪʘʞʥʠ ʙʝʨʤʠ ʚʦ ʟʘʚʨʰʥʘʪʘ ʢʦʩʠʥʘ, ʦʜʥʦʩʥʦ ʩʦ ʟʘʧʦʣʥʫʚʘˁʝʪʦ ʥʘ 

ʦʪʢʦʧʘʥʠʦʪ ʧʨʦʩʪʦʨ ʦʜ ʝʪʘʞʠʪʝ ʩʦ ʿʘʣʦʚʠʥʘ.  

ʍʦʨʠʟʦʥʪʘʣʥʠʪʝ ʧʦʚʨʰʠʥʠ ʥʘ ʧʦʚʨʰʠʥʩʢʠʦʪ ʢʦʧ ˃ʝ ʙʠʜʘʪ ʟʘʨʘʤʥʝʪʠ ʠ ʠʩʧʣʘʥʠʨʘʥʠ ʪʘʢʘ 

ʰʪʦ ˃ʝ ʧʨʝʪʩʪʘʚʫʚʘʘʪ ʧʨʝʪʝʞʥʦ ʨʘʤʥʠ ʧʦʚʨʰʠʥʠ ʢʦʠ ʫʩʧʝʰʥʦ ˃ʝ ʙʠʜʘʪ ʦʟʝʣʝʥʝʪʠ.  



ɹʘʨʘˁʝ ʟʘ ɹ-ʀʉʂɿ, ʀʥʩʪʘʣʘʮʠʠ ʟʘ ʠʩʢʦʧ, ʜʨʦʙʝˁʝ, ʤʝʣʝˁʝ, ʩʝʝˁʝ, ʟʘʛʨʝʚʘˁʝ ʥʘ 

ʤʠʥʝʨʘʣʥʠ ʩʫʨʦʚʠʥʠ , ɼʨʫʰʪʚʦ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʛʨʘʜʝʞʥʠʰʪʚʦ, ʪʨʛʦʚʠʿʘ  ʠ ʫʩʣʫʛʠ 

Ăɽʋʈʆɱɸʅʀ ʂʆʇñ ɼʆʆ ʄʘʢʝʜʦʥʩʢʠ ɹʨʦʜ, ʣʦʢʘʣʠʪʝʪʦʪ Ăʆʛʣʝʜʘʣʝʮñ ʄʘʢʝʜʦʥʩʢʠ  ɹʨʦʜ. 
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ɹʠʜʝʿ˃ʠ ʥʝ ʩʝ ʨʘʙʦʪʠ ʟʘ ʦʙʨʘʙʦʪʣʠʚʘ ʧʦʚʨʰʠʥʘ, ʜʨʫʛ ʚʠʜ ʥʘ ʨʝʢʫʣʪʠʚʘʮʠʿʘ ʥʝ ʩʝ ʧʨʝʜʣʘʛʘ, 

ʘ ʩʦ ʧʨʝʜʣʦʞʝʥʠʪʝ ʤʝʨʢʠ ʦʚʦʿ ʧʨʦʩʪʦʨ ʚʨʝʤʝʥʩʢʠ ˃ʝ ʩʝ ʚʢʣʦʧʠ ʚʦ ʧʝʿʩʘʞʦʪ ʥʘ ʦʢʦʣʥʠʦʪ 

ʪʝʨʝʥ, ʠ ʩʦ ʥʝʛʦ ˃ʝ ʩʦʟʜʘʚʘ ʧʨʠʨʦʜʥʘ ʮʝʣʠʥʘ ʰʪʦ ʝ ʠ ʦʩʥʦʚʥʘ ʮʝʣ ʥʘ ʨʝʢʫʣʪʠʚʘʮʠʿʘʪʘ. 

 

XV. ʈɽɿʀʄɽ ɹɽɿ ʊɽʍʅʀʏʂʀ ɼɽʊɸʃʀ 

ʅʘ ʦʚʘ ʤʝʩʪʦ ʪʨʝʙʘ ʜʘ ʩʝ ʚʤʝʪʥʝ ʧʨʝʛʣʝʜ ʥʘ ʮʝʣʦʢʫʧʥʦʪʦ ʙʘʨʘˁʝ ʙʝʟ ʪʝʭʥʠʯʢʠʪʝ ʜʝʪʘʣʠ. ʇʨʝʛʣʝʜʦʪ 

ʪʨʝʙʘ ʜʘ ʛʠ ʠʜʝʥʪʠʬʠʢʫʚʘ ʩʠʪʝ ʧʦʟʥʘʯʘʿʥʠ ʚʣʠʿʘʥʠʿʘ ʚʨʟ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʧʦʚʨʟʘʥʠ ʩʦ 

ʠʟʚʝʜʫʚʘˁʝʪʦ ʥʘ ʘʢʪʠʚʥʦʩʪʘ/ʘʢʪʠʚʥʦʩʪʠʪʝ , ʜʘ ʛʠ ʦʧʠʰʝ ʧʦʩʪʦʝʯʢʠʪʝ ʠʣʠ ʧʨʝʜʣʦʞʝʥʠ ʤʝʨʢʠ ʟʘ 

ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʚʣʠʿʘʥʠʿʘʪʘ. ʆʚʦʿ ʦʧʠʩ ʠʩʪʦ ʪʘʢʘ ʪʨʝʙʘ ʜʘ ʛʠ ʧʦʩʦʯʠ ʠ ʥʦʨʤʘʣʥʠʪʝ ʦʧʝʨʘʪʠʚʥʠ 

ʯʘʩʦʚʠ ʠ ʜʝʥʦʚʠ ʚʦ ʥʝʜʝʣʘʪʘ ʥʘ ʧʦʩʦʯʝʥʘʪʘ ʘʢʪʠʚʥʦʩʪ.  

ʆɼɻʆɺʆʈ 

 

ʆʇʀʉ ʅɸ ʀʅʉʊɸʃɸʎʀɱɸʊɸ, ʅɽɱɿʀʅʀʊɽ ʊɽʍʅʀʏʂʀ ɼɽʃʆɺʀ ʀ 

ɼʀʈɽʂʊʅʆ ʇʆɺʈɿɸʅʀʊɽ ɸʂʊʀɺʅʆʉʊʀ 

 

ɿʝʤʿʠʰʪʝʪʦ, ʥʘ ʢʦʝ Ăɽʋʈʆɱɸʅʀ ʂʆʇñ ɼʆʆ ʄʘʢʝʜʦʥʩʢʠ ɹʨʦʜ, ʣʦʢʘʣʠʪʝʪʦʪ 

Ăʆʛʣʝʜʘʣʝʮñ ʄʘʢʝʜʦʥʩʢʠ  ɹʨʦʜ ʚʨʰʠʝʢʩʧʣʦʘʪʘʮʠʿʘ ʥʘ ʤʠʥʝʨʘʣʥʘ ʩʫʨʦʚʠʥʘ - ʜʠʿʘʙʘʟʠ, ʝ ʚʦ 

ʩʦʧʩʪʚʝʥʦʩʪ ʥʘ ʈʄ,ʟʘ ʢʦʝ ʀʥʚʝʩʪʠʪʦʨʦʪ ʥʘ ʇʨʦʝʢʪʦʪ ʩʦ ʄʠʥʠʩʪʝʨʩʪʚʦʪʦ ʟʘ ʝʢʦʥʦʤʠʿʘ ʠʤʘ 

ʩʢʣʫʯʝʥʦ ʜʦʛʦʚʦʨ ʟʘ ʢʦʥʮʝʩʠʿʘ ʟʘ ʝʢʩʧʣʦʘʪʘʮʠʿʘ ʥʘ ʤʠʥʝʨʘʣʥʘ ʩʫʨʦʚʠʥʘ (ɼʦʛʦʚʦʨ ʩʦ ʙʨ. 

24-5878/7, 14.08.2012 ʛʦʜ.). ɿʘ ʝʢʩʧʣʦʘʪʘʮʠʿʘ ʥʘ ʤʠʥʝʨʘʣʥʘʪʘ ʩʫʨʦʚʠʥʘ-, ʧʦʜʛʦʪʚʝʥ ʝ 

ɻʣʘʚʝʥ ʨʫʜʘʨʩʢʠ ʧʨʦʝʢʪ ʟʘ ʧʦʚʨʰʠʥʩʢʘ ʝʢʩʧʣʦʘʪʘʮʠʿʘ, ʦʜ ʣʝʞʠʰʪʝʪʦ Ăɽʋʈʆɱɸʅʀ ʂʆʇñ 

ɼʆʆ ʄʘʢʝʜʦʥʩʢʠ ɹʨʦʜ, ʣʦʢʘʣʠʪʝʪʦʪ Ăʆʛʣʝʜʘʣʝʮñ ʄʘʢʝʜʦʥʩʢʠ  ɹʨʦʜ. ʊʝʭʥʦʣʦʰʢʠʦʪ ʧʨʦʮʝʩ ʥʘ 

ʝʢʩʧʣʦʘʪʘʮʠʿʘ ˃ʝ ʩʝ ʟʘʩʥʦʚʘ ʚʨʟ ʧʨʠʤʝʥʘ ʥʘ ʜʠʩʢʦʥʪʠʥʫʠʨʘʥʘ ʪʝʭʥʦʣʦʛʠʿʘ, ʦʜʥʦʩʥʦ ʩʦ 

ʧʨʠʤʝʥʘ ʥʘ ʜʫʧʯʘʯʢʦ-ʤʠʥʝʨʩʢʠ ʨʘʙʦʪʠ, ʪʦʚʘʨʝˁʝ ʥʘ ʠʟʤʠʥʠʨʘʥʠʦʪ ʤʘʪʝʨʠʿʘʣ ʠ ʪʨʘʥʩʧʦʨʪ 

ʩʦ ʢʘʤʠʦʥʠ ʢʠʧʝʨʠ ʜʦ ʧʦʩʪʨʦʿʢʘʪʘ ʟʘ ʜʨʦʙʝˁʝ ʠ ʩʝʧʘʨʠʨʘˁʝ. ʅʘ ʩʘʤʦʪʦ ʝʢʩʧʣʦʪʘʮʠʦʥʦ 

ʧʦʣʝ ˃ʝ ʠʤʘ ʧʦʩʪʘʚʝʥʦ ʦʙʿʝʢʪʠ / ʢʦʥʪʝʿʥʝʨʠ ʚʦ ʢʦʠ ˃ʝ ʩʝ ʚʨʰʠ ʩʢʣʘʜʠʨʘˁʝ ʠʣʠ ʧʨʝʩʪʦʿ ʥʘ 

ʨʘʙʦʪʥʠʮʠʪʝ. Ăɽʋʈʆɱɸʅʀ ʂʆʇñ ɼʆʆ ʄʘʢʝʜʦʥʩʢʠ ɹʨʦʜ, ʣʦʢʘʣʠʪʝʪʦʪ Ăʆʛʣʝʜʘʣʝʮñ ʄʘʢʝʜʦʥʩʢʠ  

ɹʨʦʜ ʩʝ ʫʰʪʝ ʥʝʤʘ ʧʦʪʧʠʰʘʥʦ ʜʦʛʦʚʦʨ ʟʘ ʤʠʥʠʨʘˁʝ, ʧʦ ʧʦʪʨʝʙʘ ˃ʝ ʠʤʘʘʪ ʘʢʪʠʚʥʦʩʪʠ ʥʘ 

ʤʠʥʠʨʘˁʝ ʠ ʥʝʤʘ ʜʘ ʠʤʘ ʩʢʣʘʜʠʨʘˁʝ ʥʘ ʝʢʩʧʣʦʟʠʚʠ ʩʦ ʰʪʦ ʙʠ ʩʝ ʧʦʿʘʚʠʣʘ ʧʦʪʨʝʙʘ ʦʜ 

ʦʜʨʝʜʝʥʠ ʛʨʘʜʝʞʥʠ ʘʢʪʠʚʥʦʩʪʠ ʟʘ ʧʦʩʪʘʚʫʚʘˁʝ ʥʘ ʦʜʨʝʜʝʥʠ ʦʙʿʝʢʪʠ / ʢʦʥʪʝʿʥʝʨʠ ʟʘ 

ʩʢʣʘʜʠʨʘˁʝ ʥʘ ʝʢʩʧʣʦʟʠʚʠ. 

- ʀʥʩʪʘʣʘʮʠʿʘʪʘ ˃ʝ ʙʠʜʝ ʧʦʜʝʣʝʥʘ ʚʦ ʩʣʝʜʥʠʪʝ ʦʨʛʘʥʟʘʮʠʩʢʠ ʝʜʠʥʠʮʠ:  



ɹʘʨʘˁʝ ʟʘ ɹ-ʀʉʂɿ, ʀʥʩʪʘʣʘʮʠʠ ʟʘ ʠʩʢʦʧ, ʜʨʦʙʝˁʝ, ʤʝʣʝˁʝ, ʩʝʝˁʝ, ʟʘʛʨʝʚʘˁʝ ʥʘ 

ʤʠʥʝʨʘʣʥʠ ʩʫʨʦʚʠʥʠ , ɼʨʫʰʪʚʦ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʛʨʘʜʝʞʥʠʰʪʚʦ, ʪʨʛʦʚʠʿʘ  ʠ ʫʩʣʫʛʠ 

Ăɽʋʈʆɱɸʅʀ ʂʆʇñ ɼʆʆ ʄʘʢʝʜʦʥʩʢʠ ɹʨʦʜ, ʣʦʢʘʣʠʪʝʪʦʪ Ăʆʛʣʝʜʘʣʝʮñ ʄʘʢʝʜʦʥʩʢʠ  ɹʨʦʜ. 
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- ʧʦʚʨʰʠʥʩʢʠ ʢʦʧ 

- ʩʝʧʘʨʘʮʠʿʘ 

- ʧʨʠʨʘʯʝʥ ʤʘʛʘʮʠʥ; 

- ʢʘʥʮʝʣʘʨʠʿʘ;  

- ʛʘʨʜʝʨʦʙʘ ʠ  

- ʪʨʧʝʟʘʨʠʿʘ  

- ʩʘʥʠʪʘʨʝʥ ʯʚʦʨ 

- ʩʝʧʪʠʯʢʘ ʿʘʤʘ 

ʉʥʘʙʜʫʚʘˁʝ ʩʦ ʛʦʨʠʚʦ  

ʉʥʘʙʜʫʚʘˁʝʪʦ ʩʦ ʛʦʨʠʚʦ ʥʘ ʤʝʭʘʥʠʟʘʮʠʿʘʪʘ ʦʜ ʧʦʚʨʰʠʥʩʢʠʦʪ ʢʦʧ ˃ʝ ʩʝ ʚʨʰʠ ʦʜ ʤʦʙʠʣʥʘ 

ʮʠʩʪʝʨʥʘ ʟʘ ʛʦʨʠʚʦ.  

ʇʨʝʪʦʯʫʚʘˁʝʪʦ ʥʘ ʛʦʨʠʚʦʪʦ ʦʜ ʮʠʩʪʝʨʥʘʪʘ ʚʦ ʨʝʟʝʨʚʦʘʨʠʪʝ ʥʘ ʤʝʭʘʥʠʟʘʮʠʿʘʪʘ ˃ʝ ʩʝ ʚʨʰʠ 

ʩʦ ʘʚʪʦʤʘʪ ʟʘ ʛʦʨʠʚʦ, ʧʨʠ ʰʪʦ ˃ʝ ʩʝ ʧʨʝʟʝʤʘʪ ʩʠʪʝ ʧʦʪʨʝʙʥʠ ʤʝʨʢʠ ʥʘ ʟʘʰʪʠʪʘ ʟʘ ʩʠʛʫʨʥʦ 

ʧʨʝʪʦʯʫʚʘˁʝ.  

ɺʦ ʪʝʢʦʪ ʥʘ ʨʝʘʣʠʟʘʮʠʿʘʪʘ ʥʘ ʧʨʦʝʢʪʥʠʪʝ ʘʢʪʠʚʥʦʩʪʠ (ʩʠʪʝ ʬʘʟʠ), ʤʦʞʥʠ ʩʝ ʦʛʨʘʥʠʯʝʥʠ 

ʢʦʥʪʘʤʠʥʘʮʠʠ ʥʘ ʧʦʯʚʘʪʘ ʩʦ ʤʦʪʦʨʥʠ ʤʘʩʣʘ ʠ ʛʦʨʠʚʘ ʜʦʢʦʣʢʫ ʜʦʿʜʝ ʜʦ ʠʩʪʝʢʫʚʘˁʝ ʥʘ 

ʤʦʪʦʨʥʦ ʤʘʩʣʦ/ʛʦʨʠʚʦ ʦʜ ʥʝʢʦʿʘ ʤʘʰʠʥʘ. ɺʦ ʪʘʢʦʚ ʩʣʫʯʘʿ ʧʦʪʨʝʙʥʦ ʝ ʚʝʜʥʘʰ ʜʘ ʩʝ ʨʝʘʛʠʨʘ 

ʩʦ ʧʦʩʪʘʚʫʚʘˁʝ ʥʘ ʪʘʤʧʦʥʩʢʠ ʤʘʪʝʨʠʿʘʣ, ʚʦ ʢʦʿ ˃ʝ ʩʝ ʠʥʬʠʣʪʨʠʨʘ ʤʘʩʣʦʪʦ ʠ ˃ʝ ʩʝ ʩʧʨʝʯʠ 

ʥʝʛʦʚʦ ʧʨʦʜʠʨʘˁʝ ʚʦ ʧʦʯʚʘʪʘ. ɿʘ ʠʥʮʠʜʝʥʪʥʠ ʧʦʪʨʝʙʠ ʥʘ ʣʦʢʘʮʠʿʘʪʘ ʥʘ ʢʦʧʦʪ ʆʛʣʝʘʣʝʮ ˃ʝ 

ʩʝ ʩʢʣʘʜʠʨʘ ʦʜʨʝʜʝʥʘ ʢʦʣʠʯʠʥʘ ʥʘ ʥʘʬʪʘ. ʀʩʪʘʪʘ ˃ʝ ʩʝ ʯʫʚʘ ʚʦ ʧʣʘʩʪʠʯʥʠ ʨʝʟʝʨʚʦʘʨʠ, 

ʟʘʰʪʠʪʝʥʘ ʦʜ ʥʘʜʚʦʨʝʰʥʠ ʚʣʠʿʘʥʠʿʘ. 

ʉʥʘʙʜʫʚʘˁʝ ʩʦ ʚʦʜʘ  

ʉʥʘʙʜʫʚʘˁʝʪʦ ʩʦ ʩʘʥʠʪʘʨʥʘ ʚʦʜʘ ʟʘ ʩʘʥʠʪʘʨʥʠʦʪ ʿʘʟʦʣ ʠ ʪʨʧʝʟʘʨʠʿʘʪʘ ˃ʝ ʩʝ ʚʨʰʠ ʦʜ 

ʧʣʘʩʪʠʯʝʥ ʨʝʟʝʨʚʦʘʨ ʩʦ ʢʘʧʘʮʠʪʝʪ ʦʜ ʮʮʘ 5 m3  ʠ ʩʦ ʧʦʤʦʰ ʥʘ ʭʠʜʨʦʬʦʨ, ʧʨʝʢʫ ʨʘʟʚʦʜʥʘ 

ʤʨʝʞʘ ˃ʝ ʩʝ ʨʘʟʚʝʜʫʚʘ ʜʦ ʦʙʿʝʢʪʠʪʝ. ʈʝʟʝʨʚʦʘʨʦʪ ʚʦ ʟʘʚʠʩʥʦʩʪ ʦʜ ʧʦʪʨʦʰʫʚʘʯʢʘʪʘ ʨʝʜʦʚʥʦ 

ʝ˃ ʩʝ ʥʘʜʦʧʦʣʥʫʚʘ ʩʦ ʩʚʝʞʘ ʚʦʜʘ. ɵʝ ʩʝ ʩʢʣʫʯʠ ʜʦʛʦʚʦʨ ʩʦ ɱʇ ɺʦʜʦʚʦʜ ʠ ʂʘʥʘʣʠʟʘʮʠʿʘ ʟʘ 

ʩʥʘʙʜʫʚʘˁʝ ʩʦ ʯʠʩʪʘ ʩʘʥʠʪʘʨʥʘ ʚʦʜʘ. 

ʇʨʠ ʮʝʣʦʢʫʧʥʠʦʪ ʪʝʭʥʦʣʦʰʢʠʦʪ ʧʨʦʮʝʩ ʥʘ ʧʦʚʨʰʠʥʩʢʠʦʪ ʢʦʧ Ăʆʛʣʝʜʘʣʝʮñ ˃ʝ ʩʝ ʢʦʨʠʩʪʠ 

ʪʝʭʥʦʣʦʰʢʘ ʚʦʜʘ, ʢʦʿʘ ˃ʝ ʩʝ ʨʘʩʧʨʩʢʫʚʘ ʩʦ ʮʠʩʪʝʨʥʘ ʧʦ ʧʦʚʨʰʠʥʘʪʘ ʥʘ ʢʦʧʦʪ.  



ɹʘʨʘˁʝ ʟʘ ɹ-ʀʉʂɿ, ʀʥʩʪʘʣʘʮʠʠ ʟʘ ʠʩʢʦʧ, ʜʨʦʙʝˁʝ, ʤʝʣʝˁʝ, ʩʝʝˁʝ, ʟʘʛʨʝʚʘˁʝ ʥʘ 

ʤʠʥʝʨʘʣʥʠ ʩʫʨʦʚʠʥʠ , ɼʨʫʰʪʚʦ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʛʨʘʜʝʞʥʠʰʪʚʦ, ʪʨʛʦʚʠʿʘ  ʠ ʫʩʣʫʛʠ 

Ăɽʋʈʆɱɸʅʀ ʂʆʇñ ɼʆʆ ʄʘʢʝʜʦʥʩʢʠ ɹʨʦʜ, ʣʦʢʘʣʠʪʝʪʦʪ Ăʆʛʣʝʜʘʣʝʮñ ʄʘʢʝʜʦʥʩʢʠ  ɹʨʦʜ. 
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ʉʥʘʙʜʫʚʘˁʝ ʩʦ ʝʣʝʢʪʨʠʯʥʘ ʝʥʝʨʛʠʿʘ  

ʎʝʣʘʪʘ ʪʝʭʥʦʣʦʰʢʘ ʦʧʨʝʤʘ ʟʘ ʇʂ Ăʆʛʣʝʜʘʣʝʮñ ʝ ʥʘ ʜʠʟʝʣ ʧʦʛʦʥ ʠ ʟʘ ʥʝʘ ʥʝʤʘ ʧʦʪʨʝʙʘ ʦʜ 

ʝʣʝʢʪʨʦ ʩʥʘʙʜʫʚʘˁʝ. ɿʘ ʧʨʠʜʨʫʞʥʠʪʝ ʦʙʿʝʢʪʠ, ˃ʝ ʩʝ ʢʦʨʠʩʪʠ ʝʣʝʢʪʨʠʯʥʘ ʝʥʝʨʛʠʿʘ ʦʜ 

ʜʘʣʝʢʦʚʦʜ, ʟʘ ʰʪʦ ʧʦʩʪʦʠ ʩʦʛʣʘʩʥʦʩʪ ʟʘ ʧʨʠʢʣʫʯʦʢ ʦʜ ʩʪʨʘʥʘ ʥʘ ɽɺʅ.( ɺʦ ʧʨʠʣʦʛ ʥʘ ʦʚʘ 

ʙʘʨʘˁʝ) 

ʉʥʘʙʜʫʚʘˁʝ ʩʦ ʝʢʩʧʣʦʟʠʚʥʠ ʩʨʝʪʩʪʚʘ  

Snabduvaweto so potrebnite eksplozivni sredstva ˃ʝ se vr{i na denot na 

miniraweto od ovlasteno trgovsko pretprijatie taka {to nema potreba od magacin 

za smestuvawe na eksplozivni materii. ɵʝ ʩʝ ʩʢʣʫʯʠ ʜʦʛʦʚʦʨ ʩʦ ʜʨʫʛʦ ʧʨʘʚʥʦ ʣʠʮʝ ʟʘ 

ʠʟʚʝʜʫʚʘˁʝ ʥʘ ʤʠʥʝʨʩʢʠ ʨʘʙʦʪʠ, ʘ ʢʦʝ ʠʤʘ ʦʚʣʘʩʪʝʥʠ ʤʠʥʝʨʠ ʩʦ ʩʝʨʪʠʬʠʢʘʪ ʠ  ʈʝʰʝʥʠʝ ʟʘ 

ʥʘʙʘʚʢʘ ʠ ʧʨʝʚʦʟ ʥʘ ʝʢʩʧʣʦʟʠʚʥʠ ʤʘʪʝʨʠʿʘʣʠ. 

ʆʜʨʞʫʚʘˁʝ ʥʘ ʤʝʭʘʥʠʟʘʮʠʿʘ  

ʈʝʟʝʨʚʥʠʪʝ ʜʝʣʦʚʠ ʢʘʢʦ ʤʘʩʪʠ ʠ ʤʘʟʠʚʘ ʟʘ ʧʦʜʤʘʯʢʫʚʘˁʝ ʠ ʦʜʨʞʫʚʘˁʝ ʥʘ ʦʧʨʝʤʘʪʘ 

ʠ ʤʝʭʘʥʠʟʘʮʠʿʘʪʘ ˃ʝ ʩʝ ʠʟʚʝʜʫʚʘ ʚʦ ʩʝʨʚʠʩ ʥʘʜʚʦʨ ʦʜ ʠʥʩʪʘʣʘʮʠʿʘʪʘ ʇʦʩʪʦʠ ʩʢʣʫʯʝʥ 

ʜʦʛʦʚʦʨ ʩʦ ʥʘʜʣʝʞʝʥ ʩʝʨʚʠʟ ʟʘ ʦʜʨʞʫʚʘˁʝ ʥʘ ʤʝʭʘʥʠʟʘʮʠʿʘʪʘ.( ɺʦ ʧʨʠʣʦʛ ʥʘ ʦʚʘ ʙʘʨʘˁʝ) 

ɺʦ ʧʨʦʛʨʘʤʘʪʘ ʟʘ ʧʦʜʦʙʨʫʚʘˁʝ ʝ ʧʨʝʜʚʠʜʝʥʦ ʠʟʛʨʘʜʙʘ ʥʘ ʩʝʨʚʠʩʝʥ ʢʘʥʘʣ ʟʘ ʫʨʛʝʥʪʥʠ 

ʧʦʧʨʘʚʢʠ ʥʘ ʤʝʭʘʥʠʟʘʮʠʿʘʪʘ.  

 

ʉʨʝʜʩʪʚʘ ʟʘ ʭʠʛʠʝʥʘ ʠ ʟʘʰʪʠʪʘ ʧʨʠ ʨʘʙʦʪʘ  

ʉʨʝʜʩʪʚʘʪʘ ʟʘ ʭʠʛʠʝʥʘ ʢʘʢʦ ʠ ʩʨʝʜʩʪʚʘʪʘ ʟʘ ʟʘʰʪʠʪʘ ʧʨʠ ʨʘʙʦʪʘ ˃ʝ ʩʝ ʯʫʚʘʘʪ ʚʦ ʤʘʛʘʮʠʥ ʟʘ 

ʪʘʘ ʥʘʤʝʥʘ ʠ ʩʝ ʩʦʩʪʦʿʘʪ ʦʜ ʩʨʝʜʩʪʚʘ ʟʘ ʣʠʯʥʘ ʭʠʛʠʝʥʘ (ʜʝʪʝʨʛʝʥʪʠ ʠ ʧʘʩʪʠ ʟʘ ʦʜʤʘʩʪʫʚʘˁʝ) 

ʢʘʢʦ ʠ ʟʘʰʪʠʪʥʠ ʨʘʢʘʚʠʮʠ, ʯʝʚʣʠ ʠ ʟʘʰʪʠʪʥʘ ʦʙʣʝʢʘ.   

 

ɼʠʥʘʤʠʢʘ ʥʘ ʧʦʚʨʰʠʥʩʢʘ ʝʢʩʧʣʦʘʪʘʮʠʿʘ 

ɽʢʩʧʣʦʘʪʘʮʠʿʘʪʘ ʥʘ ʤʠʥʝʨʘʣʥʘʪʘ ʩʫʨʦʚʠʥʘ ʩʝ ʢʘʨʘʢʪʝʨʠʟʠʨʘ ʩʦ ʧʦʪʨʝʙʘʪʘ ʦʜ 

ʢʦʤʧʣʝʪʥʘ ʜʠʥʘʤʠʯʢʘ ʫʩʦʛʣʘʩʝʥʦʩʪ ʥʘ ʪʝʭʥʠʯʢʦ-ʪʝʭʥʦʣʦʰʢʠʪʝ ʧʘʨʘʤʝʪʨʠ ʥʘ ʩʠʩʪʝʤʦʪ ʥʘ 

ʧʦʚʨʰʠʥʩʢʘ ʝʢʩʧʣʦʘʪʘʮʠʿʘ, ʚʦ ʬʫʥʢʮʠʿʘ ʥʘ ʛʦʜʠʰʥʠʦʪ ʢʘʧʘʮʠʪʝʪ ʥʘ ʧʦʚʨʰʠʥʩʢʠʦʪ ʢʦʧ 

Ăʆʛʣʝʜʘʣʝʮñ.  



ɹʘʨʘˁʝ ʟʘ ɹ-ʀʉʂɿ, ʀʥʩʪʘʣʘʮʠʠ ʟʘ ʠʩʢʦʧ, ʜʨʦʙʝˁʝ, ʤʝʣʝˁʝ, ʩʝʝˁʝ, ʟʘʛʨʝʚʘˁʝ ʥʘ 

ʤʠʥʝʨʘʣʥʠ ʩʫʨʦʚʠʥʠ , ɼʨʫʰʪʚʦ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʛʨʘʜʝʞʥʠʰʪʚʦ, ʪʨʛʦʚʠʿʘ  ʠ ʫʩʣʫʛʠ 

Ăɽʋʈʆɱɸʅʀ ʂʆʇñ ɼʆʆ ʄʘʢʝʜʦʥʩʢʠ ɹʨʦʜ, ʣʦʢʘʣʠʪʝʪʦʪ Ăʆʛʣʝʜʘʣʝʮñ ʄʘʢʝʜʦʥʩʢʠ  ɹʨʦʜ. 
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ʇʦʯʝʪʥʠʪʝ ʘʢʪʠʚʥʦʩʪʠ ʟʘ ʦʪʚʦʨʘˁʝ ʠ ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʣʝʞʠʰʪʝʪʦ ˃ʝ ʟʘʧʦʯʥʘʪ ʩʦ ʠʟʨʘʙʦʪʢʘ 

ʥʘ ʧʨʠʩʪʘʧʝʥ ʧʘʪ ʜʦ ʥʘʿʛʦʨʥʘʪʘ ʧʨʦʝʢʪʠʨʘʥʘ ʝʪʘʞʘ. ɻʝʥʝʨʘʣʥʠʦʪ ʨʝʜʦʩʣʝʜ ʥʘ ʦʪʚʦʨʘˁʝ ʠ 

ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʝʪʘʞʠʪʝ ʠ ʩʠʩʪʝʤʦʪ ʥʘ ʝʢʩʧʣʦʘʪʘʮʠʿʘ ʩʝ ʦʜʚʠʚʘ ʦʜ ɽ-640 ʩʫʢʮʝʩʠʚʥʦ ʢʦʥ 

ʦʩʥʦʚʥʘʪʘ ʝʪʘʞʘ ɽ-630 ʟʘ ʨʫʜʥʦʪʦ ʪʝʣʦ 1 ʠ ɽ-650 ʢʦʥ ɽ-630 ʟʘ ʨʫʜʥʦʪʦ ʪʝʣʦ 2, ʧʨʠ ʰʪʦ 

ʧʦʣʦʞʙʘʪʘ ʥʘ ʦʪʢʦʧʥʠʦʪ ʬʨʦʥʪ ʦʜ ʧʦʚʠʩʦʢʘʪʘ ʝʪʘʞʘ ʩʝʢʦʛʘʰ ˃ʝ ʙʠʜʝ ʚʦ ʧʦʥʘʧʨʝʜʥʘ ʬʘʟʘ 

ʠʣʠ ʮʝʣʦʩʥʦ ʨʝʘʣʠʟʠʨʘʥʘ ʚʦ ʦʜʥʦʩ ʥʘ ʦʪʢʦʧʥʠʦʪ ʬʨʦʥʪ ʦʜ ʧʦʥʠʩʢʘʪʘ ʝʪʘʞʘ. ʉʦ ʦʚʦʿ 

ʛʝʥʝʨʘʣʝʥ ʨʝʜʦʩʣʝʜ ʥʘ ʧʦʚʨʰʠʥʩʢʘ ʝʢʩʧʣʦʘʪʘʮʠʿʘ ʩʝ ʦʚʦʟʤʦʞʫʚʘ ʜʠʥʘʤʠʟʠʨʘˁʝ ʥʘ 

ʨʫʜʘʨʩʢʠʪʝ ʘʢʪʠʚʥʦʩʪʠ ʧʦ ʧʣʘʥ ʠ ʜʣʘʙʠʥʘ, ʩʠʛʫʨʥʦ ʠ ʧʨʝʜ ʩʝ ʙʝʟʙʝʜʥʦ ʦʪʢʦʧʫʚʘˁʝ ʥʘ 

ʤʠʥʝʨʘʣʥʘʪʘ ʩʫʨʦʚʠʥʘ.  

ɼʫʧʯʝˁʝʪʦ ʠ ʤʠʥʠʨʘˁʝʪʦ ʥʘ ʝʪʘʞʠʪʝ ˃ʝ ʙʠʜʝ ʩʦ ʭʦʨʠʟʦʥʪʘʣʥʠ ʠ ʚʝʨʪʠʢʘʣʥʠ ʜʫʧʥʘʪʠʪʥʠ 

ʧʨʠ ʰʪʦ ʦʜʤʠʥʠʨʘʥʠʦʪ ʤʘʪʝʨʠʿʘʣ ˃ʝ ʩʝ ʪʦʚʘʨʠ ʥʘ ʥʠʚʦ ʥʘ ʝʪʘʞʘ. 

ɼʫʧʯʝˁʝʪʦ ˃ʝ ʙʠʜʝ ʩʦ ʜʫʧʯʘʣʢʘ ʦʜ ʪʠʧʦʪ ATLAS Copso Power ROC T45 ʠʣʠ ʩʣʠʯʥʠ ʩʦ 

ʧʨʝʩʝʢ 76ʤʤ ʠ ʦʜʨʝʜʝʥʘ ʛʝʦʤʝʪʨʠʿʘ ʥʘ ʜʫʧʯʝˁʝ. 

 ʄʠʥʠʨʘˁʝʪʦ ʥʘ ʤʠʥʩʢʠʪʝ ʜʫʧʢʠ ˃ʝ ʙʠʜʝ ʩʦ ʝʢʩʧʣʦʟʠʚ ʘʤʦʥʠʪ-6, ʝʜʥʦʨʝʜʥʦ ʠʣʠ 

ʜʚʦʨʝʜʥʦ ʚʦ ʟʘʚʠʩʥʦʩʪ ʦʜ ʜʘʜʝʥʠʪʝ ʫʩʣʦʚʠ. 

  ʊʦʚʘʨʝˁʝʪʦ ʥʘ ʦʜʤʥʠʨʘʥʠʦʪ ʤʘʪʝʨʠʿʘʣ ˃ʝ ʙʠʜʝ ʩʦ ʭʠʜʨʘʫʣʠʯʝʥ ʙʘʛʝʨ ʪʠʧ 

Caterpilar 323D. 

 ʊʨʘʥʩʧʦʨʪʦʪ ʥʘ ʚʘʨʦʚʥʠʢʦʪ ʦʜ ʝʪʘʞʠʪʝ ʜʦ ʜʨʦʙʠʣʠʯʥʘʪʘ ʧʦʩʪʨʦʿʢʘ ˃ʝ ʩʝ ʦʜʚʠʚʘ ʩʦ 

ʢʘʤʠʦʥ ʦʜ ʪʠʧʦʪ MAN-TGA4144011 ʥʦʩʠʚʦʩʪ ʜʦ 18m
3 

 
ɻʦʜʠʰʥʦʪʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʨʫʜʥʠʢʦʪ ʠʟʥʝʩʫʚʘ 50 000t ʚʘʨʦʚʥʠʢ, ʘ ʢʦʥʮʝʩʠʿʘʪʘ ʟʘ 

ʝʢʩʧʦʘʪʘʮʠʿʘ ʝ ʜʦʜʝʣʝʥʘ ʥʘ ʧʝʨʠʦʜ ʦʜ 30 ʛʦʜʠʥʠ ʩʦ ʤʦʞʥʦʩʪ ʟʘ ʧʨʦʜʦʣʞʫʚʘˁʝ ʫʰʪʝ 30 

ʛʦʜʠʥʠ. 

 ʆʧʨʝʤʘʪʘ ʢʦʿʘ ˃ʝ ʩʝ ʢʦʨʠʩʪʠ ʚʦ ʧʨʦʠʟʚʦʜʥʠʦʪ ʧʨʦʮʝʩ ʥʘ ʨʫʜʥʠʢʢʦʪ ʝ ʛʣʘʚʥʦ 

ʫʥʠʬʦʨʤʥʘ ʟʘ ʪʘʢʦʚ ʪʠʧ ʥʘ ʠʥʩʪʘʣʘʮʠʠ ʠ ʛʝʥʝʨʘʣʥʦ ʝ ʩʦʩʪʘʚʝʥʘ ʦʜ: 

- ʍʠʜʨʘʫʣʫʯʝʥ ʯʝʢʘʥ 

- ʍʠʜʨʘʫʣʠʯʝʥ ʙʘʛʝʨ 

- ʍʠʜʨʘʫʣʠʯʥʘ ʜʫʧʯʘʣʢʘ 

- ʂʘʤʠʦʥ (ʢʠʧʝʨ) 

ɺʦ ʤʦʤʝʥʪʦʚ ʩʝ ʨʘʙʦʪʠ ʥʘ ʧʨʠʧʨʝʤʘ ʥʘ ʪʝʨʝʥʦʪ, ʠ ʦʪʢʨʠʚʘˁʝ ʥʘ ʧʦʚʨʰʠʥʩʢʠʦʪ ʩʣʦʿ. 

ɽʢʩʧʣʦʘʪʘʮʠʿʘʪʘ ʥʘ ʤʠʥʝʨʘʣʥʘʪʘ ʩʫʨʦʚʠʥʘ- ʚʘʨʦʚʥʠʢ ʩʝ ʫʰʪʝ ʥʝ ʝ ʦʪʧʦʯʥʘʪʘ, ʧʦʨʘʜʠ ʰʪʦ 



ɹʘʨʘˁʝ ʟʘ ɹ-ʀʉʂɿ, ʀʥʩʪʘʣʘʮʠʠ ʟʘ ʠʩʢʦʧ, ʜʨʦʙʝˁʝ, ʤʝʣʝˁʝ, ʩʝʝˁʝ, ʟʘʛʨʝʚʘˁʝ ʥʘ 

ʤʠʥʝʨʘʣʥʠ ʩʫʨʦʚʠʥʠ , ɼʨʫʰʪʚʦ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʛʨʘʜʝʞʥʠʰʪʚʦ, ʪʨʛʦʚʠʿʘ  ʠ ʫʩʣʫʛʠ 

Ăɽʋʈʆɱɸʅʀ ʂʆʇñ ɼʆʆ ʄʘʢʝʜʦʥʩʢʠ ɹʨʦʜ, ʣʦʢʘʣʠʪʝʪʦʪ Ăʆʛʣʝʜʘʣʝʮñ ʄʘʢʝʜʦʥʩʢʠ  ɹʨʦʜ. 
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ʦʧʨʝʤʘʪʘ ʟʘ ʜʨʦʙʝˁʝ ʠ ʩʝʧʘʨʘʮʠʿʘ ʩʝ ʫʰʪʝ ʥʝ ʝ ʠʥʩʪʘʣʠʨʘʥʘ ʥʘ ʧʦʚʨʰʠʥʘʪʘ ʥʘ ʢʦʧʦʪ. ɺʦ 

ʧʨʠʣʦʛ ʧʨʠʣʦʞʝʥʠ ʩʝ ʬʦʪʦʛʨʘʬʠʠ ʦʜ ʤʦʤʝʥʪʘʣʥʘʪʘ ʩʦʩʪʦʿʙʘ ʥʘ ʢʦʧʦʪ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ɹʘʨʘˁʝ ʟʘ ɹ-ʀʉʂɿ, ʀʥʩʪʘʣʘʮʠʠ ʟʘ ʠʩʢʦʧ, ʜʨʦʙʝˁʝ, ʤʝʣʝˁʝ, ʩʝʝˁʝ, ʟʘʛʨʝʚʘˁʝ ʥʘ 

ʤʠʥʝʨʘʣʥʠ ʩʫʨʦʚʠʥʠ , ɼʨʫʰʪʚʦ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʛʨʘʜʝʞʥʠʰʪʚʦ, ʪʨʛʦʚʠʿʘ  ʠ ʫʩʣʫʛʠ 

Ăɽʋʈʆɱɸʅʀ ʂʆʇñ ɼʆʆ ʄʘʢʝʜʦʥʩʢʠ ɹʨʦʜ, ʣʦʢʘʣʠʪʝʪʦʪ Ăʆʛʣʝʜʘʣʝʮñ ʄʘʢʝʜʦʥʩʢʠ  ɹʨʦʜ. 
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XVI. ʀɿɱɸɺɸ 

 

ʉʦ ʦʚʘʘ ʠʟʿʘʚʘ ʧʦʜʥʝʩʫʚʘʤ ʙʘʨʘˁʝ ʟʘ ʜʦʟʚʦʣʘ/ʨʝʚʠʜʠʨʘʥʘ ʜʦʟʚʦʣʘ, ʚʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ 

ʦʜʨʝʜʙʠʪʝ ʥʘ ɿʘʢʦʥʦʪ ʟʘ ʞʠʚʦʪʥʘ ʩʨʝʜʠʥʘ (ʉʣ.ʚʝʩʥʠʢ ʥʘ ʈ.ʄ. ʙʨ. 53/05,81/05, 24/07, 

159/08, 83/09, 48/10, 124/10, 51/11, 123/12, 93/13, 187/13, 42/14, 44/15, 129/15, 192/15, 39/16 

ʠ 42/16) ʠ ʧʨʦʧʠʩʠʪʝ ʫʩʚʦʝʥʠ ʟʘ ʪʘʘ ʮʝʣ.  

 

ʇʦʪʚʨʜʫʚʘʤ ʜʝʢʘ ʠʥʬʦʨʤʘʮʠʠʪʝ ʜʘʜʝʥʠ ʚʦ ʦʚʘ ʙʘʨʘˁʝ ʩʝ ʚʠʩʪʠʥʠʪʠ, ʪʦʯʥʠ ʠ ʢʦʤʧʣʝʪʥʠ.  

 

ʅʝʤʘʤ ʥʠʢʘʢʚʘ ʟʘʙʝʣʝʰʢʘ ʥʘ ʦʜʨʝʜʙʠʪʝ ʦʜ ʄʠʥʠʩʪʝʨʩʪʚʦʪʦ ʟʘ ʞʠʚʦʪʥʘ ʩʨʝʜʠʥʘ ʠ 

ʧʨʦʩʪʦʨʥʦ ʧʣʘʥʠʨʘˁʝ ʠʣʠ ʥʘ ʣʦʢʘʣʥʠʪʝ ʚʣʘʩʪʠ ʟʘ ʢʦʧʠʨʘˁʝ ʥʘ ʙʘʨʘˁʝʪʦ ʠʣʠ ʥʘ ʥʝʛʦʚʠ 

ʜʝʣʦʚʠ ʟʘ ʧʦʪʨʝʙʠʪʝ ʥʘ ʜʨʫʛʦ ʣʠʮʝ.  

 

ʇʦʪʧʠʰʘʥʦ ʦʜ :_____________________________  ɼʘʪʫʤ__________________________ 

        (ʚʦ ʠʤʝʪʦ ʥʘ ʦʨʛʘʥʠʟʘʮʠʿʘʪʘ)  

 

ʀʤʝ ʥʘ ʧʦʪʧʠʩʥʠʢʦʪ : _______________________________________________________ 
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- ʊʝʢʦʚʥʘ ʩʦʩʪʦʿʙʘ ʦʜ ʎʈ ʥʘ ʈʄ 
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- ɼʦʛʦʚʦʨ ʟʘ ʧʨʝʚʟʝʤʘˁʝ ʥʘ ʦʪʧʘʜʥʠ ʤʘʩʣʘ 
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