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ɼʠʩʝʨʪʘʮʠʦʥʥʠʷʪ ʪʨʫʜ ʝ ʦʙʩʲʜʝʥ ʠ ʥʘʩʦʯʝʥ ʟʘ ʟʘʱʠʪʘ  ʦʪ ʈʘʟʰʠʨʝʥ  ʢʘʪʝʜʨʝʥ ʩʲʚʝʪ 

ʥʘ ʢʘʪʝʜʨʘ Ăʈʫʜʥʠʯʥʘ ʚʝʥʪʠʣʘʮʠʷ ʠ ʪʝʭʥʠʯʝʩʢʘ ʙʝʟʦʧʘʩʥʦʩʪñ ʢʲʤ ʄʠʥʥʦʪʝʭʥʦʣʦʛʠʯʝʥ 

ʬʘʢʫʣʪʝʪ ʥʘ ʄɻʋ Ăʉʚ. ʀʚʘʥ ʈʠʣʩʢʠò, ʉʦʬʠʷ, ʥʘ 22.03.2021 ʛ., ʩʲʛʣʘʩʥʦ ʈʝʢʪʦʨʩʢʘ 

ʟʘʧʦʚʝʜ  ̄  ʈ-231 ʦʪ 10.03.2021 ʛ. 

ʇʫʙʣʠʯʥʘʪʘ ʟʘʱʠʪʘ ʥʘ ʜʠʩʝʨʪʘʮʠʦʥʥʠʷ ʪʨʫʜ ʱʝ ʩʝ ʩʲʩʪʦʠ ʧʨʝʜ ʅʘʫʯʥʦ ʞʫʨʠ, 
ʫʪʚʲʨʜʝʥʦ ʩʲʩ ʟʘʧʦʚʝʜ ˉ ʈ- 296 ʦʪ 12.04.2021 ʛ. ʥʘ ʈʝʢʪʦʨʘ ʥʘ ʄɻʋ Ăʉʚ. ʀʚʘʥ ʈʠʣʩʢʠò ʠ 
ʱʝ ʩʝ ʧʨʦʚʝʜʝ ʥʘ 27.05.2021 ʛ. oʪ 14.00 ʯʘʩʘ ʚ ʟʘʣʘ 621 ʥʘ ʃʘʙʦʨʘʪʦʨʝʥ ʙʣʦʢ ʥʘ ʄɻʋ 
Ăʉʚ. ʀʚʘʥ ʈʠʣʩʢʠò, ʉʦʬʠʷ. 

 
ʄʘʪʝʨʠʘʣʠʪʝ ʧʦ ʟʘʱʠʪʘʪʘ ʩʘ ʥʘ ʨʘʟʧʦʣʦʞʝʥʠʝ ʥʘ ʠʥʪʝʨʝʩʫʚʘʱʠʪʝ ʩʝ ʚ ʢʘʥʮʝʣʘʨʠʷʪʘ 

ʥʘ ʉʝʢʪʦʨ Ăʉʣʝʜʜʠʧʣʦʤʥʘ ʢʚʘʣʠʬʠʢʘʮʠʷò  ʥʘ ʄɻʋ Ăʉʚ. ʀʚʘʥ ʈʠʣʩʢʠò, ʈʝʢʪʦʨʘʪ, ʝʪ. 3, 
ʩʪʘʷ ˉ 79, ʪʝʣ. 02/ 80 60 209. 

 
ʋʪʚʲʨʜʝʥʦʪʦ ʅʘʫʯʥʦ ʞʫʨʠ ʩ.ʟ.ˉ ʈ-296/12.04.2021 ʛ. ʥʘ ʈʝʢʪʦʨʘ ʥʘ ʄɻʋ ʝ ʚ ʩʲʩʪʘʚ: 

1. ʧʨʦʬ. ʜ-ʨ ʠʥʞ. ʅʠʢʦʣʘʡ ɾʝʯʝʚ ï ʧʨʝʜʩʝʜʘʪʝʣ  

2. ʧʨʦʬ. ʜ.ʪ.ʥ. ʠʥʞ. ʀʚʘʥ ɸʥʪʦʥʦʚ,  ʚʲʥʰʝʥ; 

3. ʧʨʦʬ. ʜ-ʨ ʠʥʞ. ʂʨʲʩʪʶ ɼʝʨʤʝʥʜʞʠʝʚ,  ʚʲʪʨʝʰʝʥ; 

4. ʠʟʚ. ʧʨʦʬ. ʜ-ʨ. ʠʥʞ. ɺʝʩʝʣʠʥ ʉʧʘʩʦʚ,  ʚʲʥʰʝʥ; 

5. ʜʦʮ. ʜ-ʨ ʠʥʞ. ɺʘʣʝʥʪʠʥ ʏʦʯʝʚ,  ʚʲʥʰʝʥ; 

ʈʝʟʝʨʚʥʠ ʯʣʝʥʦʚʝ: 

2. ʧʨʦʬ.  ʜ-ʨ ʠʥʞ. ɺʝʣʠʢʦ ʂʝʨʪʠʢʦʚ, ʚʲʥʰʝʥ; 

3. ʜʦʮ. ʜ-ʨ ʠʥʞ. ɿʘʭʘʨʠ ɼʠʥʯʝʚ, ʚʲʪʨʝʰʝʥ; 

 
 

ʉɾʏɾʆʀɾʆʋʁ: 

1. ʧʨʦʬ./ʜʦʮ.  ʜ-ʨ/ʜ.ʪ.ʥ. ʀʤʝ ʌʘʤʠʣʠʷ 

2. ʧʨʦʬ./ʜʦʮ.  ʜ-ʨ/ʜ.ʪ.ʥ. ʀʤʝ ʌʘʤʠʣʠʷ 
 

 
ɼʠʩʝʨʪʘʥʪʲʪ ʝ ʨʝʜʦʚʝʥ ʜʦʢʪʦʨʘʥʪ  ʢʲʤ ʢʘʪʝʜʨʘ Ăʈʫʜʥʠʯʥʘ ʚʝʥʪʠʣʘʮʠʷ ʠ ʪʝʭʥʠʯʝʩʢʘ 

ʙʝʟʦʧʘʩʥʦʩʪñ ʥʘ ʄʠʥʥʦʪʝʭʥʦʣʦʛʠʯʝʥ ʬʘʢʫʣʪʝʪ.  
 

 
ɸʚʪʦʨ: ʤʘʛ. ʠʥʞ. ɼʠʘʥʘ ʄʘʢʝʜʦʥʩʢʘ 
ɿʘʛʣʘʚʠʝ: ʀʟʩʣʝʜʚʘʥʠʷ ʚʲʨʭʫ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʩʪʘʮʠʦʥʘʨʥʠ ʧʦʞʘʨʦʛʘʩʠʪʝʣʥʠ 

ʠʥʩʪʘʣʘʮʠʠ ʚ ʧʲʪʥʠ ʪʫʥʝʣʠ 
ʊʠʨʘʞ: 25 ʙʨʦʷ 
ʆʪʧʝʯʘʪʘʥʦ ʚ ʀʟʜʘʪʝʣʩʢʘ ʢʲʱʘ Ăʉʚ. ʀʚʘʥ ʈʠʣʩʢʠò ʥʘ ʄɻʋ Ăʉʚ. ʀʚʘʥ ʈʠʣʩʢʠò, ʉʦʬʠʷ. 



3 

 

I. ʇɺʒɹ ʎɹʉɹʃʋɾʉʁʊʋʁʃɹ ʆɹ ɽʁʊɾʉʋɹʏʁʇʆʆʁʘ ʋʉʌɽ  

ɹʣʫʬʙʤʦʧʪʫ ʦʙ ʨʩʧʚʤʞʥʙ 

ʅʦʚʦʪʦ ʩʪʨʦʠʪʝʣʩʪʚʦ ʠ ʤʦʜʝʨʥʠʟʘʮʠʷʪʘ ʥʘ ʩʲʱʝʩʪʚʫʚʘʱʠʪʝ ʧʲʪʥʠ ʪʫʥʝʣʠ ʠʤʘʪ ʢʘʪʦ ʦʩʥʦʚʥʘ ʮʝʣ 
ʜʘ ʥʘʧʨʘʚʷʪ ʙʲʣʛʘʨʩʢʠʪʝ ʪʫʥʝʣʠ ʧʦ-ʙʝʟʦʧʘʩʥʠ. ʊʦʚʘ ʝ ʩʪʨʝʤʝʞ ʥʘ ʧʦʚʝʯʝʪʦ ʝʚʨʦʧʝʡʩʢʠ ʩʪʨʘʥʠ ʜʘ 
ʫʧʨʘʚʣʷʚʘʪ ʝʬʝʢʪʠʚʥʦ ʦʮʝʥʝʥʠʪʝ ʨʠʩʢʦʚʝ. 

ɸʚʘʨʠʠʪʝ ʚ ʪʫʥʝʣʠʪʝ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʘʢʪʫʘʣʝʥ ʧʨʦʙʣʝʤ, ʢʦʡʪʦ ʠʟʠʩʢʚʘ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ 
ʙʝʟʦʧʘʩʥʦʩʪʪʘ ʚ ʪʷʭ, ʢʦʝʪʦ ʦʪ ʩʚʦʷ ʩʪʨʘʥʘ ʠʟʠʩʢʚʘ ʢʦʤʧʣʝʢʩʥʠ ʨʝʰʝʥʠʷ. ʆʩʦʙʝʥʠ ʧʨʠʟʥʘʮʠ ʧʨʠ ʧʦʞʘʨʠ 
ʚ ʪʫʥʝʣʠ ʩʘ ʦʧʘʩʥʦʩʪʪʘ ʟʘ ʟʘʩʝʛʥʘʪʠʪʝ ʣʠʮʘ ʠ ʟʥʘʯʠʪʝʣʥʠʪʝ ʤʘʪʝʨʠʘʣʥʠ ʱʝʪʠ, ʧʦʨʘʜʠ ʚʠʩʦʢʠʪʝ 
ʪʝʤʧʝʨʘʪʫʨʠ ʠ ʪʦʢʩʠʯʥʠʪʝ ʛʘʟʦʚʝ, ʦʪʜʝʣʷʥʠ ʧʨʠ ʛʦʨʝʥʝʪʦ. ɿʘʪʦʚʘ ʚʥʠʤʘʥʠʝʪʦ ʩʝ ʥʘʩʦʯʚʘ ʚʲʨʭʫ 
ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʩʧʘʩʷʚʘʥʝ ʠ ʝʚʘʢʫʠʨʘʥʝ ʥʘ ʭʦʨʘʪʘ, ʥʘʤʠʨʘʱʠ ʩʝ ʚ ʟʦʥʘʪʘ ʥʘ ʘʚʘʨʠʷʪʘ. 

ʏʞʤ ʦʙ ʝʡʪʞʩʫʙʯʡʧʦʦʡʸ ʫʩʬʝ, ʧʪʦʧʛʦʡ ʠʙʝʙʰʡ ʡ ʥʞʫʧʝʡ ʠʙ ʡʠʪʤʞʝʛʙʦʞ 

ʆʩʥʦʚʥʘʪʘ ʮʝʣ ʥʘ ʜʠʩʝʨʪʘʮʠʦʥʥʠʷʪ ʪʨʫʜ ʝ ʤʠʥʠʤʠʟʠʨʘʥʝ ʥʘ ʧʦʩʣʝʜʠʮʠʪʝ ʦʪ ʧʦʞʘʨ ʟʘ ʧʲʪʥʠʮʠʪʝ ʠ 
ʤʘʪʝʨʠʘʣʥʘʪʘ ʩʨʝʜʘ ʚ ʧʲʪʥʠ ʪʫʥʝʣʠ ʢʘʪʦ ʩʝ ʦʩʠʛʫʨʠ: 

Å ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʫʩʣʦʚʠʷʪʘ ʟʘ ʩʘʤʦʩʧʘʩʷʚʘʥʝ;  

Å ʧʨʝʜʦʪʚʨʘʪʷʚʘʥʝ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝʪʦ ʥʘ ʧʦʞʘʨʘ ʢʲʤ ʜʨʫʛʠ ʧʨʝʚʦʟʥʠ ʩʨʝʜʩʪʚʘ; 

Å ʦʛʨʘʥʠʯʘʚʘʥʝ ʥʘ ʩʪʨʫʢʪʫʨʥʠʪʝ ʧʦʚʨʝʜʠ ʥʘ ʢʦʥʩʪʨʫʢʮʠʷʪʘ ʥʘ ʪʫʥʝʣʠʪʝ; 

Å ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʫʩʣʦʚʠʷʪʘ ʟʘ ʜʦʩʪʲʧ ʥʘ ʩʣʫʞʙʠʪʝ ʟʘ ʛʘʩʝʥʝ ʠ ʩʧʘʩʷʚʘʥʝ; 

ɿʘʜʘʯʠ ʥʘ ʜʠʩʝʨʪʘʮʠʦʥʥʠʷ ʪʨʫʜ: 

Å ɼʘ ʩʝ ʘʥʘʣʠʟʠʨʘʪ ʩʲʙʠʪʠʷʪʘ ʜʦʚʝʣʠ ʜʦ ʚʲʚʝʞʜʘʥʝʪʦ ʥʘ ʩʪʘʮʠʦʥʘʨʥʠ ʧʦʞʘʨʦʛʘʩʠʪʝʣʥʠ 
ʠʥʩʪʘʣʘʮʠʠ ʚ ʧʲʪʥʠ ʪʫʥʝʣʠ ʠ ʜʘ ʩʝ ʦʙʦʩʥʦʚʝ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʧʨʠʣʘʛʘʥʝʪʦ ʠʤ; 

Å ɼʘ ʩʝ ʠʟʷʩʥʷʪ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʩʠʩʪʝʤʠʪʝ ʩ ʜʠʩʧʝʨʛʠʨʘʥʘ ʚʦʜʘ ʚ ʧʲʪʥʠ ʪʫʥʝʣʠ; 

Å ɼʘ ʩʝ ʠʟʩʣʝʜʚʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦ ʠʥʪʝʥʟʠʚʥʦʩʪʪʘ ʥʘ ʦʨʦʩʷʚʘʥʝ ʥʘ ʚʦʜʥʘʪʘ ʩʪʨʫʷ ʚʲʨʭʫ 
ʟʘʱʠʪʘʚʘʥʘʪʘ ʧʣʦʱ ʦʪ ʨʘʟʣʠʯʥʠ ʨʘʟʧʨʲʩʢʚʘʱʠ ʜʶʟʠ; 

Å ɼʘ ʩʝ ʠʟʩʣʝʜʚʘʪ ʜʠʩʧʝʨʩʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʨʘʟʧʨʲʩʢʚʘʱʠ ʜʶʟʠ ʟʘ ʦʧʪʠʤʘʣʝʥ ʠʟʙʦʨ ʥʘ 
ʧʦʞʘʨʦʛʘʩʠʪʝʣʥʘ ʩʠʩʪʝʤʘ; 

Å ɼʘ ʩʝ ʦʧʨʝʜʝʣʠ ʚʠʜʘ ʥʘ ʝʬʝʢʪʠʚʥʘ ʩʠʩʪʝʤʘ ʟʘ ʧʲʪʥʠʪʝ ʪʫʥʝʣʠ, ʢʦʷʪʦ ʜʘ ʧʨʝʚʲʨʥʝ ʧʦʞʘʨʥʘʪʘ 
ʤʨʝʞʘ ʚ ʧʦʞʘʨʦʦʨʦʩʠʪʝʣʥʘ, ʙʝʟ ʜʘ ʧʨʦʤʝʥʷ ʜʝʡʩʪʚʠʝʪʦ ʥʘ ʭʠʜʨʘʥʪʠʪʝ.  

Å ɼʘ ʩʝ ʨʘʟʨʘʙʦʪʠ ʤʝʪʦʜʠʢʘ ʟʘ ʧʨʦʝʢʪʠʨʘʥʝ ʥʘ ʩʪʘʮʠʦʥʘʨʥʠ ʧʦʞʘʨʦʛʘʩʠʪʝʣʥʠ ʠʥʩʪʘʣʘʮʠʠ ʚ 
ʪʫʥʝʣʠ, ʢʘʪʦ ʝʣʝʤʝʥʪ ʦʪ ʮʷʣʦʩʪʥʘʪʘ ʩʠʩʪʝʤʘ ʟʘ ʙʝʟʦʧʘʩʥʦʩʪ ʥʘ ʧʲʪʥʠʪʝ ʪʫʥʝʣʠ; 

Å ɼʘ ʩʝ ʘʥʘʣʠʟʠʨʘ ʜʝʡʩʪʚʠʝʪʦ ʥʘ ʩʠʩʪʝʤʘʪʘ ʚ ʩʲʱʝʩʪʚʫʚʘʱʠʪʝ ʪʫʥʝʣʠ ʧʨʠ ʧʦʞʘʨʠ ʥʘ ʧʲʪʥʠ 
ʧʨʝʚʦʟʥʠ ʩʨʝʜʩʪʚʘ ʚ ʪʷʭ. 

ʄʝʪʦʜʠʪʝ, ʯʨʝʟ ʢʦʠʪʦ ʩʘ ʨʝʰʝʥʠ ʧʦʩʪʘʚʝʥʠʪʝ ʟʘʜʘʯʠ ʚ ʜʠʩʝʨʪʘʮʠʦʥʥʠ ̫ʪʨʫʜ  ʚʢʣʶʯʚʘʪ: 

Å ɽʤʧʠʨʠʯʝʥ ʤʝʪʦʜ ï ʘʥʘʣʠʟ ʥʘ ʧʫʙʣʠʢʘʮʠʠ, ʜʦʢʫʤʝʥʪʠ ʠ ʨʝʟʫʣʪʘʪʠ; 

Å ɽʢʩʧʝʨʠʤʝʥʪʘʣʥʘ ʯʘʩʪ ʚ ʢʦʷʪʦ ʝ ʠʟʩʣʝʜʚʘʥʘ ʠʥʪʝʥʟʠʚʥʦʩʪʪʘ ʥʘ ʦʨʦʩʷʚʘʥʝ, ʬʦʨʤʘʪʘ ʥʘ ʬʘʢʝʣʘ, 
ʥʘ ʨʘʟʧʨʲʩʥʘʪʘ ʚʦʜʥʘ ʩʪʨʫʷ ʦʪ ʨʘʟʣʠʯʥʠ ʢʦʥʩʪʨʫʢʮʠʠ ʨʘʟʧʨʲʩʢʚʘʱʠ ʜʶʟʠ; 

Å ʄʝʪʦʜʠ ʟʘ ʠʟʤʝʨʚʘʥʝ ʥʘ ʥʘʣʷʛʘʥʝ, ʜʝʙʠʪ ʠ ʦʧʨʝʜʝʣʷʥʝ ʨʘʟʤʝʨʘ ʥʘ ʢʘʧʢʠʪʝ; 

Å ʀʟʯʠʩʣʠʪʝʣʥʠ ʤʝʪʦʜʠ ʟʘ ʦʙʨʘʙʦʪʚʘʥʝ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʠʟʤʝʨʚʘʥʠʷʪʘ ʠ ʧʦʜʛʦʪʦʚʢʘ ʟʘ 
ʚʲʚʝʞʜʘʥʝʪʦ ʠʤ ʚ ʩʧʝʮʠʘʣʠʟʠʨʘʥʠ ʩʦʬʪʫʝʨʥʠ ʧʨʦʜʫʢʪʠ; 

Å ʉʨʘʚʥʠʪʝʣʝʥ ʘʥʘʣʠʟ. 
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ʆʙʬʰʦʙ ʦʧʛʧʪʫ 

ʈʘʟʨʘʙʦʪʝʥʘ ʝ ʤʝʪʦʜʠʢʘ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʠʥʪʝʥʟʠʚʥʦʩʪʪʘ ʥʘ ʦʨʦʩʷʚʘʥʝ ʥʘ ʚʦʜʘʪʘ ʚʲʨʭʫ 
ʟʘʱʠʪʘʚʘʥʘʪʘ ʧʣʦʱ. 

ʇʨʝʜʣʦʞʝʥʘ ʝ ʤʝʪʦʜʠʢʘ ʟʘ ʧʨʦʝʢʪʠʨʘʥʝ ʥʘ ʩʪʘʮʠʦʥʘʨʥʠ ʧʦʞʘʨʦʛʘʩʠʪʝʣʥʠ ʠʥʩʪʘʣʘʮʠʠ ʩ ʬʠʥʦ 
ʨʘʟʧʨʲʩʥʘʪʘ ʚʦʜʘ ʚ ʧʲʪʥʠ ʪʫʥʝʣʠ. 

 

ʈʩʙʣʫʡʰʞʪʣʙ ʨʩʡʤʧʟʡʥʧʪʫ 

ʇʨʝʜʩʪʘʚʝʥʘʪʘ ʤʝʪʦʜʠʢʘ ʤʦʞʝ ʜʘ ʩʝ ʧʨʠʣʘʛʘ ʟʘ ʠʟʩʣʝʜʚʘʥʝ ʠ ʥʘ ʜʨʫʛʠ ʚʠʜʦʚʝ ʧʦʞʘʨʦʛʘʩʠʪʝʣʥʠ 
ʜʶʟʠ ʧʨʠ ʨʘʟʣʠʯʥʠ ʥʘʣʷʛʘʥʠ ̫ʠ ʦʨʠʝʥʪʘʮʠʷ; 

ʇʨʦʝʢʪʠʨʘʥʝʪʦ ʥʘ ʪʘʢʲʚ ʪʠʧ ʧʦʞʘʨʦʛʘʩʠʪʝʣʥʘ ʩʠʩʪʝʤʘ, ʦʩʚʝʥ ʚ ʪʨʘʥʩʧʦʨʪʥʠ ʪʫʥʝʣʠ ʤʦʞʝ ʜʘ 
ʥʘʤʝʨʠ ʧʨʠʣʦʞʝʥʠʝ ʠ ʚ ʛʨʘʜʩʢʠ ʪʫʥʝʣʠ, ʥʘʡ-ʥʘʧʨʝʜ  ʢʘʪʦ ʚʦʜʥʘ ʟʘʚʝʩʘ, ʢʦʷʪʦ ʱʝ ʧʦʥʠʞʠ 
ʜʠʤʦʦʙʨʘʟʫʚʘʥʝʪʦ ʠ ʩʘʞʜʠʪʝ ʠ ʧʦ ʪʦʟʠ ʥʘʯʠʥ ʱʝ ʟʘʱʠʪʠ ʭʦʨʘʪʘ, ʯʘʢʘʱʠ ʥʘ ʩʧʠʨʢʠʪʝ ʠ ʝʚʘʢʫʠʨʘʱʠʪʝ ʩʝ 
ʦʪ ʘʚʪʦʙʫʩʠʪʝ. 

ʅʝʦʙʭʦʜʠʤʦ ʝ ʜʘ ʩʝ ʜʝʬʠʥʠʨʘʪ ʠ ʧʨʝʜʣʦʞʘʪ ʜʦʧʲʣʥʠʪʝʣʥʠ ʥʦʨʤʘʪʠʚʥʠ ʠʟʠʩʢʚʘʥʠʷ ʟʘ 
ʠʟʛʨʘʞʜʘʥʝʪʦ ʥʘ ʪʘʢʠʚʘ ʠʥʩʪʘʣʘʮʠʠ ʚ ʪʫʥʝʣʠ ʩ ʜʲʣʞʠʥʘ ʧʦ-ʛʦʣʷʤʘ ʦʪ 500 m, ʛʦʣʷʤ ʪʨʘʬʠʢ ʠ ʦʩʦʙʝʥʦ 
ʧʨʠ ʜʚʫʧʦʩʦʯʥʦ ʜʚʠʞʝʥʠʝ, ʢʘʢʪʦ ʠ ʚ ʜʨʫʛʠ ʪʫʥʝʣʠ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʦʮʝʥʢʘʪʘ ʥʘ ʨʠʩʢʘ. 

ɹʨʩʧʚʙʯʡʸ 

ʀʟʩʣʝʜʚʘʥʠʷʪʘ, ʥʝʦʙʭʦʜʠʤʠ ʧʨʠ ʨʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ʜʠʩʝʨʪʘʮʠʷʪʘ ʩʘ ʧʨʦʚʝʜʝʥʠ ʚ ʢʘʪʝʜʨʘ 
Ăʈʫʜʥʠʯʥʘ ʚʝʥʪʠʣʘʮʠʷ ʠ ʪʝʭʥʠʯʝʩʢʘ ʙʝʟʦʧʘʩʥʦʩʪñ ʥʘ ʄʠʥʥʦʪʝʭʥʦʣʦʛʠʯʝʥ ʬʘʢʫʣʪʝʪ ʚ ʄɻʋ Ăʉʚ. ʀʚʘʥ 
ʈʠʣʩʢʠò, ʉʦʬʠʷ 

ʈʬʚʤʡʣʙʯʡʡ 

ʆʩʥʦʚʥʠ ʧʦʩʪʠʞʝʥʠʷ ʠ ʨʝʟʫʣʪʘʪʠ ʦʪ ʜʠʩʝʨʪʘʮʠʦʥʥʠʷ ʪʨʫʜ ʩʘ ʧʫʙʣʠʢʫʚʘʥʠ ʚ 4 ʙʨʦʷ ʥʘʫʯʥʠ ʩʪʘʪʠʠ, 
ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ ʩʣʝʜʥʠʪʝ ʢʦʥʬʝʨʝʥʮʠʠ: 

1. ʄʘʢʝʜʦʥʩʢʘ ɼ.ɼ., ɽʣ.ɼ. ɺʣʘʩʝʚʘ. ʇʦʞʘʨʥʠ ʠʥʮʠʜʝʥʪʠ ʚ ʪʨʘʥʩʧʦʨʪʥʠ ʪʫʥʝʣʠ ï ʩʪʘʪʠʩʪʠʢʘ, 
ʘʥʘʣʠʟ, ʤʦʜʝʣʠʨʘʥʝ. 59-ʪʘ ʄʝʞʜʫʥʘʨʦʜʥʘ ʥʘʫʯʥʘ ʢʦʥʬʝʨʝʥʮʠʷ ʄɻʋ Ăʉʚ. ʀʚʘʥ ʈʠʣʩʢʠñ, 28.10.2016, 
ʩʪʨ.56 ï 63, ʀʟʜ. ʢʲʱʘ Ăʉʚ.ʀʚʘʥ ʈʠʣʩʢʠñ, ISSN 1312-1820 

2. ʄʠʭʘʡʣʦʚ ʄ., ɼ. ʄʘʢʝʜʦʥʩʢʘ. ʅʘʤʘʣʷʚʘʥʝ ʥʘ ʧʦʞʘʨʥʠʷ ʨʠʩʢ ʚ ʧʲʪʥʠ ʪʫʥʝʣʠ. VIII ʅʘʫʯʥʘ 
ʢʦʥʬʝʨʝʥʮʠʷ ʩ ʤʝʞʜʫʥʘʨʦʜʥʦ ʫʯʘʩʪʠʝ Ăɻʨʘʞʜʘʥʩʢʘ ʙʝʟʦʧʘʩʥʦʩʪ 2017ñ ʚ ɸʢʘʜʝʤʠʷ ʥʘ ʄɺʈ. 

3. ʄʠʭʘʡʣʦʚ. ʄ., ɼ. ʄʘʢʝʜʦʥʩʢʘ, ʀʟʩʣʝʜʘʚʥʝ ʥʘ ʜʶʟʠ ʟʘ ʧʦʞʘʨʦʛʘʩʝʥʝ ʩ ʬʠʥʦ ʨʘʟʧʨʲʩʥʘʪʘ ʚʦʜʘ ʚ 
ʧʲʪʥʠ ʪʫʥʝʣʠ. ISSN 1314 ï 2550 ʊʦʧʣʦʪʝʭʥʠʢʘ. ɻʦʜʠʥʘ ʍ. ʂʥʠʛʘ 1. ʩʪʨ.54 ï 66 

4. ʄʠʭʘʡʣʦʚ, ʄ., ɼ. ʄʘʢʝʜʦʥʩʢʘ, ʅʝʦʙʭʦʜʠʤʦʩʪ ʦʪ ʩʪʘʮʠʦʥʘʨʥʠ ʧʦʞʘʨʦʛʘʩʠʪʝʣʥʠ ʩʠʩʪʝʤʠ ʚ ʧʲʪʥʠ 
ʪʫʥʝʣʠ. 62-ʪʘ ʄʝʞʜʫʥʘʨʦʜʥʘ ʥʘʫʯʥʘ ʢʦʥʬʝʨʝʥʮʠʷ ʄɻʋ Ăʉʚ. ʀʚʘʥ ʈʠʣʩʢʠñ, 23.10.2019 ʛ., ʩʪʨ.60-65, ʀʟʜ. 
ʢʲʱʘ Ăʉʚ.ʀʚʘʥ ʈʠʣʩʢʠñ, ISSN 1312-1820. 

ʊʫʩʬʣʫʬʩʙ ʡ ʧʚʞʥ ʦʙ ʝʡʪʞʩʫʙʯʡʧʦʦʡʸ ʫʩʬʝ 

ɼʠʩʝʨʪʘʮʠʦʥʥʠʷʪ ʪʨʫʜ ʝ ʚ ʦʙʝʤ ʦʪ 213 ʩʪʨʘʥʠʮʠ, ʢʘʪʦ ʚʢʣʶʯʚʘ ʫʚʦʜ, 6 ʛʣʘʚʠ ʟʘ ʨʝʰʘʚʘʥʝ ʥʘ 
ʬʦʨʤʫʣʠʨʘʥʠʪʝ ʦʩʥʦʚʥʠ ʟʘʜʘʯʠ, ʩʧʠʩʲʢ ʥʘ ʦʩʥʦʚʥʠʪʝ ʧʨʠʥʦʩʠ, ʩʧʠʩʲʢ ʥʘ ʧʫʙʣʠʢʘʮʠʠʪʝ ʧʦ 
ʜʠʩʝʨʪʘʮʠʷʪʘ ʠ ʠʟʧʦʣʟʚʘʥʘ ʣʠʪʝʨʘʪʫʨʘ. ʎʠʪʠʨʘʥʠ ʩʘ ʦʙʱʦ 136 ʣʠʪʝʨʘʪʫʨʥʠ ʠʟʪʦʯʥʠʮʠ, ʢʘʪʦ 94  ʩʘ ʥʘ 
ʣʘʪʠʥʠʮʘ ʠ 30  ʥʘ ʢʠʨʠʣʠʮʘ, ʘ ʦʩʪʘʥʘʣʠʪʝ ʩʘ ʠʥʪʝʨʥʝʪ ʘʜʨʝʩʠ. ʈʘʙʦʪʘʪʘ ʚʢʣʶʯʚʘ ʦʙʱʦ 158 ʬʠʛʫʨʠ ʠ 52 
ʪʘʙʣʠʮʠ. ʅʦʤʝʨʘʪʘ ʥʘ ʬʠʛʫʨʠʪʝ ʠ ʪʘʙʣʠʮʠʪʝ ʚ ʘʚʪʦʨʝʬʝʨʘʪʘ ʩʲʦʪʚʝʪʩʪʚʘʪ ʥʘ ʪʝʟʠ ʚ ʜʠʩʝʨʪʘʮʠʦʥʥʠʷ 
ʪʨʫʜ.  
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II. ʊʓɽʓʉɿɹʆʁɾ ʆɹ ɽʁʊɾʉʋɹʏʁʇʆʆʁʘ ʋʉʌɽ 

ɼʄɹɻɹ 1. ʇɺʀʇʉ ʈʇ ʈʉʇɺʄɾʅɹ 
 

ʉʪʨʦʠʪʝʣʩʪʚʦʪʦ ʥʘ ʧʲʪʥʠ ʪʫʥʝʣʠ ʚ ɹʲʣʛʘʨʠʷ ʟʘʧʦʯʚʘ ʧʨʝʟ 70-ʪʝ ʛʦʜʠʥʠ ʥʘ ʤʠʥʘʣʠʷ ʚʝʢ. 
ʇʦʩʪʨʦʝʥʠ ʩʘ 31 ʧʲʪʥʠ ʪʫʥʝʣʘ ʩ ʦʙʱʘ ʜʲʣʞʠʥʘ 11 416 m, ʨʘʟʧʨʝʜʝʣʝʥʠ ʧʦ ʢʣʘʩʦʚʝ, ʢʘʢʪʦ ʝ ʧʦʢʘʟʘʥʦ ʥʘ 
ʬʠʛʫʨʘ 1. 

 
ʌʠʛʫʨʘ  1 

ʂʲʤ ʤʦʤʝʥʪʘ ʥʘʡ-ʜʲʣʛʠʷ ʜʝʡʩʪʚʘʱ ʧʲʪʝʥ ʪʫʥʝʣ ʝ Ăɺʠʪʠʥʷñ ʩ ʜʲʣʞʠʥʘ 1 155 m, ʣʷʚʘʪʘ ʪʨʲʙʘ ʥʘ 
ʢʦʡʪʦ ʩʝ ʧʨʠʚʝʞʜʘ ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʠʟʠʩʢʚʘʥʠʷʪʘ ʢʲʤ ʪʫʥʝʣʠʪʝ ʧʦ ʪʨʘʥʩʝʚʨʦʧʝʡʩʢʘʪʘ ʧʲʪʥʘ ʤʨʝʞʘ. 
ʇʨʦʜʲʣʞʘʚʘ ʩʪʨʦʠʪʝʣʩʪʚʦʪʦ ʥʘ ʪʫʥʝʣ Ăɾʝʣʝʟʥʠʮʘñ ʦʪ ɸʚʪʦʤʘʛʠʩʪʨʘʣʘ Ăʉʪʨʫʤʘñ ʩ ʧʨʦʝʢʪʥʘ ʜʲʣʞʠʥʘ  
2 040 m. 
 ʅʦʚʦʪʦ ʩʪʨʦʠʪʝʣʩʪʚʦ ʠ ʤʦʜʝʨʥʠʟʘʮʠʷʪʘ ʥʘ ʩʲʱʝʩʪʚʫʚʘʱʠʪʝ ʧʲʪʥʠ ʪʫʥʝʣʠ ʠʤʘʪ ʢʘʪʦ ʦʩʥʦʚʥʘ 
ʮʝʣ ʜʘ ʥʘʧʨʘʚʷʪ ʙʲʣʛʘʨʩʢʠʪʝ ʪʫʥʝʣʠ ʧʦ-ʙʝʟʦʧʘʩʥʠ. ʊʦʚʘ ʝ ʩʪʨʝʤʝʞ ʥʘ ʧʦʚʝʯʝʪʦ ʝʚʨʦʧʝʡʩʢʠ ʩʪʨʘʥʠ ʜʘ 
ʫʧʨʘʚʣʷʚʘʪ ʝʬʝʢʪʠʚʥʦ ʦʮʝʥʝʥʠʪʝ ʨʠʩʢʦʚʝ. 
 ɺʲʟʥʠʢʥʘʣʠʪʝ ʧʦʞʘʨʠ ʧʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʛʦʜʠʥʠ ʧʦ ʮʷʣ ʩʚʷʪ ʧʦʢʘʟʚʘʪ, ʯʝ ʠʥʮʠʜʝʥʪʠ, ʩʚʲʨʟʘʥʠ ʩ 
ʧʦʞʘʨʠ ʚ ʧʨʝʚʦʟʥʠ ʩʨʝʜʩʪʚʘ ʤʦʛʘʪ ʜʘ ʜʦʚʝʜʘʪ ʜʦ ʟʥʘʯʠʪʝʣʝʥ ʙʨʦʡ ʞʝʨʪʚʠ ʠ ʩʝʨʠʦʟʥʠ ʤʘʪʝʨʠʘʣʥʠ 
ʱʝʪʠ, ʢʘʢʪʦ ʥʘ ʧʨʝʚʦʟʥʠ ʩʨʝʜʩʪʚʘ, ʪʘʢʘ ʩʲʱʦ ʠ ʥʘ ʥʦʩʝʱʠʪʝ ʠ ʦʛʨʘʞʜʘʱʠʪʝ ʢʦʥʩʪʨʫʢʮʠʠ ʥʘ ʪʫʥʝʣʠʪʝ ʠ 
ʦʙʦʨʫʜʚʘʥʝʪʦ ʠʤ. ɸʚʘʨʠʠʪʝ ʚ ʪʫʥʝʣʠʪʝ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʘʢʪʫʘʣʝʥ ʧʨʦʙʣʝʤ, ʢʦʡʪʦ ʠʟʠʩʢʚʘ ʧʦʜʦʙʨʷʚʘʥʝ 
ʥʘ ʙʝʟʦʧʘʩʥʦʩʪʪʘ ʚ ʪʷʭ, ʢʦʝʪʦ ʦʪ ʩʚʦʷ ʩʪʨʘʥʘ ʠʟʠʩʢʚʘ ʢʦʤʧʣʝʢʩʥʠ ʨʝʰʝʥʠʷ. 
 ʇʦʞʘʨʥʠʪʝ ʠʥʮʠʜʝʥʪʠ ʚ ʪʨʘʥʩʧʦʨʪʥʠʪʝ ʪʫʥʝʣʠ ʟʘ ʧʝʨʠʦʜʘ 1995-2009 ʩʘ ʟʘʚʲʨʰʠʣʠ ʩ 1 193 
ʞʝʨʪʚʠ ʠ ʛʦʣʝʤʠ ʤʘʪʝʨʠʘʣʥʠ ʱʝʪʠ, ʩʚʲʨʟʘʥʠ ʧʨʝʜʠ ʚʩʠʯʢʦ ʩ ʢʦʥʩʪʨʫʢʮʠʷʪʘ ʥʘ ʪʫʥʝʣʠʪʝ. 
 ʊʝʞʢʠʪʝ ʧʦʞʘʨʥʠ ʠʥʮʠʜʝʥʪʠ ʚ ʧʲʪʥʠʪʝ ʪʫʥʝʣʠ ʜʦʚʝʜʦʭʘ ʜʦ ʧʨʠʝʤʘʥʝ ʧʨʝʟ 2004 ʛʦʜʠʥʘ ʥʘ 
ʜʠʨʝʢʪʠʚʘ ʥʘ ɽʉ ʟʘ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʙʝʟʦʧʘʩʥʦʩʪʪʘ ʚ ʪʫʥʝʣʠʪʝ. ʊʝʞʢʠʪʝ ʧʦʩʣʝʜʠʮʠ ʦʪ ʩʪʘʥʘʣʠʪʝ 
ʠʥʮʠʜʝʥʪʠ ʠ ɼʠʨʝʢʪʠʚʘʪʘ ʜʘʜʦʭʘ ʪʣʘʩʲʢ ʥʘ ʨʝʜʠʮʘ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʧʨʦʝʢʪʠ ʥʘʩʦʯʝʥʠ ʢʲʤ ʥʦʚʠ ʟʥʘʥʠʷ 
ʟʘ ʦʙʦʩʥʦʚʘʚʘʥʝ ʥʘ ʧʦʞʘʨʥʘʪʘ ʙʝʟʦʧʘʩʥʦʩʪ ʥʘ ʧʲʪʥʠʪʝ ʪʫʥʝʣʠ. ɺ ʪʘʟʠ ʥʘʩʦʢʘ ʝ ʠ ʪʦʚʘ ʠʟʩʣʝʜʚʘʥʝ. 
 ʇʲʪʥʦʪʨʘʥʩʧʦʨʪʥʠʪʝ ʧʨʦʠʟʰʝʩʪʚʠʷ, ʜʦʚʝʣʠ ʜʦ ʧʦʞʘʨʥʠ ʠʥʮʠʜʝʥʪʠ ʚ ʪʫʥʝʣʠʪʝ ʚ ɽʚʨʦʧʘ ʠ ʧʦ 
ʩʚʝʪʘ, ʧʦʜʯʝʨʪʘʚʘʪ ʚʘʞʥʦʩʪʪʘ ʥʘ ʪʝʟʠ ʩʲʦʨʲʞʝʥʠʷ ʦʪ ʯʦʚʝʰʢʘ, ʠʢʦʥʦʤʠʯʝʩʢʘ ʠ ʢʫʣʪʫʨʥʘ ʛʣʝʜʥʘ ʪʦʯʢʘ. 
ʆʩʦʙʝʥʦ ʪʫʥʝʣʠʪʝ ʩ ʜʲʣʞʠʥʘ ʥʘʜ 500 ʤʝʪʨʘ ʩʘ ʚʘʞʥʠ ʦʙʝʢʪʠ, ʢʦʠʪʦ ʫʣʝʩʥʷʚʘʪ ʢʦʤʫʥʠʢʘʮʠʷʪʘ ʤʝʞʜʫ 
ʛʦʣʝʤʠ ʨʝʛʠʦʥʠ ʥʘ ɽʚʨʦʧʘ ʠ ʠʛʨʘʷʪ ʦʧʨʝʜʝʣʷʱʘ ʨʦʣʷ ʟʘ ʬʫʥʢʮʠʦʥʠʨʘʥʝʪʦ ʠ ʨʘʟʚʠʪʠʝʪʦ ʥʘ 
ʨʝʛʠʦʥʘʣʥʠʪʝ ʠʢʦʥʦʤʠʢʠ. ʅʘ ʬʠʛ. 2 ʝ ʩʠʩʪʝʤʘʪʠʟʠʨʘʥʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʧʦʞʘʨʥʠ ʠʥʮʠʜʝʥʪʠ ʧʦ ʜʲʨʞʘʚʠ. 
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ʌʠʛʫʨʘ 2. ʇʦʞʘʨʠ ʚ ʧʲʪʥʠ (ʘʚʪʦ) ʪʫʥʝʣʠ 

ʆʙʩʪʘʥʦʚʢʘʪʘ, ʢʦʷʪʦ ʩʝ ʩʲʟʜʘʚʘ ʧʨʠ ʚʲʟʥʠʢʚʘʥʝ ʥʘ ʧʦʞʘʨ ʚ ʪʫʥʝʣ, ʥʘʣʘʛʘ ʠʟʚʲʥʨʝʜʥʦ ʪʨʫʜʥʘ 
ʥʘʤʝʩʘ ʟʘ ʩʧʘʩʠʪʝʣʥʠʪʝ ʝʢʠʧʠ. ɼʦʢʘʟʘʪʝʣʩʪʚʦ ʟʘ ʪʦʚʘ ʩʘ ʠ ʝʜʥʠ ʦʪ ʥʘʡ-ʛʦʣʝʤʠʪʝ ʚʲʟʥʠʢʚʘʣʠ ʜʦ 
ʤʦʤʝʥʪʘ ʧʦʞʘʨʠ ï ʧʦʞʘʨ ʚ ʪʫʥʝʣ ʧʦʜ Ăʄʦʥ ɹʣʘʥñ, ʌʨʘʥʮʠʷ-ʀʪʘʣʠʷ, 1999 ʛ. ʇʦʞʘʨ ʚ ʪʫʥʝʣ Ăʊʘʫʝʨʥñ, 
ɸʚʩʪʨʠʷ, 1999 ʛ. ʠ ʧʦʞʘʨ ʚ ʪʫʥʝʣ Ăʉʝʥ ɻʦʪʘʨʜñ, ʐʚʝʡʮʘʨʠʷ, 2001 ʛ. 
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ʌʠʛʫʨʘ 3.  ʀʟʛʣʝʜ ʥʘ ʧʦʨʘʞʝʥʠʷʪʘ ʩʣʝʜ ʧʦʞʘʨʘ ʚ ʪʫʥʝʣ Ăʄʦʥ ɹʣʘʥñ 

 

 ʈʘʟʛʣʝʜʘʥʠʪʝ ʧʨʠʤʝʨʠ ʧʦʢʘʟʚʘʪ, ʯʝ ʚ ʘʚʪʦʤʦʙʠʣʥʠʪʝ ʪʫʥʝʣʠ ʤʦʛʘʪ ʜʘ ʩʝ ʨʘʟʚʠʷʪ ʩʣʦʞʥʠ 
ʧʦʞʘʨʠ ʠ ʜʘ ʙʲʜʘʪ ʥʘʥʝʩʝʥʠ ʟʥʘʯʠʪʝʣʥʠ ʤʘʪʝʨʠʘʣʥʠ ʟʘʛʫʙʠ. ʆʪ ʨʝʰʘʚʘʱʦ ʟʥʘʯʝʥʠʝ ʟʘ ʧʦʩʣʝʜʩʪʚʠʷʪʘ 
ʦʪ ʧʦʞʘʨ ʥʘ ʄʇʉ ʚ ʧʲʪʝʥ ʪʫʥʝʣ ʝ ʨʘʥʥʦʪʦ ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʠʥʮʠʜʝʥʪʘ ʠ ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʙʲʨʟʦ 
ʘʣʘʨʤʠʨʘʥʝ ʥʘ ʘʚʘʨʠʡʥʠʪʝ ʩʣʫʞʙʠ. 
 
I.2. ʇʨʠʯʠʥʠ ʟʘ ʧʦʞʘʨʠʪʝ ʚ ʧʲʪʥʠ ʪʫʥʝʣʠ 
 ɺ ʪʘʙʣ. 1. ʩʘ ʩʠʩʪʝʤʘʪʠʟʠʨʘʥʠ ʧʨʠʯʠʥʠ ʟʘ ʧʦʞʘʨʠʪʝ ʚ ʧʲʪʥʠ ʪʫʥʝʣʠ. ʆʪ ʜʘʥʥʠʪʝ ʚ ʪʘʙʣʠʮʘʪʘ ʩʝ 
ʚʠʞʜʘ, ʯʝ ʥʘʡ-ʯʝʩʪʦ ʩʨʝʱʘʥʘʪʘ ʧʨʠʯʠʥʘ ʟʘ ʚʲʟʥʠʢʚʘʥʝ ʥʘ ʧʦʞʘʨ ʝ ʧʦʚʨʝʜʘ ʥʘ ʜʚʠʛʘʪʝʣ ʥʘ ʪʨʘʥʩʧʦʨʪʥʦ 
ʩʨʝʜʩʪʚʦ, ʢʘʪʦ ʥʘʡ-ʯʝʩʪʘ ʧʨʠʯʠʥʘ ʟʘ ʪʘʢʘʚʘ ʧʦʚʨʝʜʘ ʝ ʜʝʬʝʢʪ ʥʘ ʝʣʝʢʪʨʠʯʝʩʢʘʪʘ ʩʠʩʪʝʤʘ ʥʘ 
ʘʚʪʦʤʦʙʠʣʘ. ʂʘʪʦ ʚʪʦʨʘ ʧʦ ʟʥʘʯʠʤʦʩʪ ʧʨʠʯʠʥʘ ʝ ʢʘʪʘʩʪʨʦʬʘ ʤʝʞʜʫ ʜʚʘ ʠʣʠ ʧʦʚʝʯʝ ʘʚʪʦʤʦʙʠʣʘ. 

ʊʘʙʣʠʮʘ 1. ʇʨʠʯʠʥʠ ʟʘ ʧʦʞʘʨʠ ʚ ʪʫʥʝʣʠ 

ʇʈʀʏʀʅɸ ɿɸ ʇʆɾɸʈ ɺ ʊʋʅɽʃ ʆʊʅʆʉʀʊɽʃɽʅ ɼʗʃ  % 

ʇʦʚʨʝʜʘ ʚ ʜʚʠʛʘʪʝʣʷ 36 

ʂʘʪʘʩʪʨʦʬʘ 27 

ʆʧʘʩʥʠ ʪʦʚʘʨʠ 8 

ʇʦʚʨʝʜʘ ʥʘ ʩʧʠʨʘʯʥʘ ʩʠʩʪʝʤʘ 7 

ʇʝʪʨʦʣʥʠ ʧʨʦʜʫʢʪʠ 6 

ɸʚʘʨʠʠ ʧʦ ʚʨʝʤʝ ʥʘ ʩʪʨʦʠʪʝʣʩʪʚʦ 5 

ʇʦʚʨʝʜʘ ʚ ʝʣʝʢʪʨʠʯʝʩʢʘʪʘ ʩʠʩʪʝʤʘ  5 

ɿʘʧʘʣʚʘʥʝ ʥʘ ʛʫʤʠ ʠ ʛʫʤʝʥʠ ʫʧʣʲʪʥʝʥʠʷ 3 

ʊʝʯ ʥʘ ʭʠʜʨʘʚʣʠʯʥʘ ʪʝʯʥʦʩʪ 2 

ʋʤʠʰʣʝʥ ʧʘʣʝʞ 1 

ɺ ʤʘʱʘʙʥʦ ʠʟʩʣʝʜʚʘʥʝ, ʬʠʥʘʥʩʠʨʘʥʦ ʦʪ ɽʚʨʦʧʝʡʩʢʠʷ ʩʲʶʟ [I-15,I-21], ʩʝ ʘʥʘʣʠʟʠʨʘʪ ʧʨʠʯʠʥʠʪʝ 
ʟʘ ʧʦʞʘʨʠ ʚ ʧʲʪʥʠ ʪʫʥʝʣʠ, ʢʘʢʪʦ ʠ ʚʠʜʘ ʥʘ ʪʨʘʥʩʧʦʨʪʥʠʪʝ ʩʨʝʜʩʪʚʘ, ʫʯʘʩʪʚʘʣʠ ʠʣʠ ʧʨʠʯʠʥʠʣʠ 
ʠʥʮʠʜʝʥʪʘ. ʅʘ ʬʠʛ.4. ʝ ʧʦʢʘʟʘʥʘ ʯʘʩʪ ʦʪ ʪʝʟʠ ʘʥʘʣʠʟʠ, ʦʪ ʢʦʠʪʦ ʩʝ ʚʠʞʜʘ, ʯʝ ʪʝʞʢʦʪʦʚʘʨʥʠʪʝ (HGV) 
ʘʚʪʦʤʦʙʠʣʠ ʩʘ ʩ ʜʦʩʪʘ ʚʠʩʦʢ ʜʷʣ (61%). 
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ʌʠʛʫʨʘ 4. ʊʦʚʘʨʥʠ ʩʨʝʜʩʪʚʘ, ʫʯʘʩʪʚʘʣʠ ʚ ʧʦʞʘʨʥʠ ʠʥʮʠʜʝʥʪʠ 
ʅʘ ʬʠʛ. 5 ʝ ʧʦʢʘʟʘʥʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʞʝʨʪʚʠ ʦʪ ʧʦʞʘʨ ʠ ʦʪ ʧʦʞʘʨʠ ʚ ʪʫʥʝʣʠ ʟʘ ʧʝʨʠʦʜʘ 

1987-2006 ʛ. ʧʦ ʚʠʜ ʥʘ ʪʨʘʥʩʧʦʨʪʥʦʪʦ ʩʨʝʜʩʪʚʦ, ʫʯʘʩʪʚʘʣʦ ʚ ʠʥʮʠʜʝʥʪʘ. ʆʪʥʦʚʦ ʪʝʞʢʦʪʦʚʘʨʥʠʪʝ 
ʘʚʪʦʤʦʙʠʣʠ ʜʦʤʠʥʠʨʘʪ ʠ ʚ ʪʘʟʠ ʩʪʘʪʠʩʪʠʢʘ. 

 
 

ʌʠʛʫʨʘ 5. ʇʦʞʘʨʠ ʩ ʞʝʨʪʚʠ  ï ʧʦ  ʚʠʜ ʥʘ ʪʨʘʥʩʧʦʨʪʥʦ ʩʨʝʜʩʪʚʦ 
 
 ʂʘʢʪʦ ʩʝ ʚʠʞʜʘ ʦʪ ʛʨʘʬʠʢʠʪʝ, ʪʝʞʢʦʪʦʚʘʨʥʠʪʝ ʘʚʪʦʤʦʙʠʣʠ (HGV) ʠʤʘʪ ʩʝʨʠʦʟʝʥ ʜʷʣ ʧʨʠ 
ʧʦʞʘʨʠʪʝ ʚ ʪʫʥʝʣʠ ʟʘ ʧʦʩʣʝʜʥʠʪʝ 20 ʛʦʜʠʥʠ, ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʣʝʢʠʪʝ (PC) ʠ ʣʝʢʦʪʦʚʘʨʥʠʪʝ (LDV) ʧʨʝʚʦʟʥʠ 
ʩʨʝʜʩʪʚʘ.  
 
I.3. ʇʦʞʘʨʥʘ ʙʝʟʦʧʘʩʥʦʩʪ ʚ ʧʲʪʥʠ ʪʫʥʝʣʠ 

ʉʣʝʜ ʛʦʣʝʤʠʷ ʙʨʦʡ ʧʦʞʘʨʠ ʚ ʟʥʘʯʠʤʠ ʪʫʥʝʣʠ ʦʪ ʝʚʨʦʧʝʡʩʢʘʪʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ɽʚʨʦʧʝʡʩʢʘʪʘ 
ʢʦʤʠʩʠʷ ʧʨʘʚʠ ʧʨʝʛʣʝʜ ʥʘ ʙʝʟʦʧʘʩʥʦʩʪʪʘ ʚ ʪʫʥʝʣʠʪʝ. ʇʨʦʚʝʜʝʥʠ ʩʘ ʨʝʜʠʮʘ ʧʨʦʫʯʚʘʥʠʷ ʠ 
ʤʝʞʜʫʥʘʨʦʜʥʠ ʧʨʦʛʨʘʤʠ ʟʘ ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʫʩʣʦʚʠʷʪʘ ʚ ʪʫʥʝʣʠʪʝ ʠ ʚʲʟʣʦʚʠʪʝ ʨʠʩʢʦʚʠ ʬʘʢʪʦʨʠ. 
ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ ʪʷʭ ʩʘ ʦʙʝʜʠʥʝʥʠ ʠ ʘʥʘʣʠʟʠʨʘʥʠ ʩ ʠʜʝʷʪʘ ʟʘ ʫʥʠʬʠʮʠʨʘʥʝ ʥʘ ʠʟʠʩʢʚʘʥʠʷʪʘ ʟʘ 
ʧʨʦʝʢʪʠʨʘʥʝ ʠ ʝʢʩʧʣʦʘʪʘʮʠʷ ʥʘ ʪʫʥʝʣʠʪʝ ʠ ʩʘ ʩʲʟʜʘʜʝʥʠ ʥʦʚʠ ʨʘʟʧʦʨʝʜʙʠ ʟʘ ʙʝʟʦʧʘʩʥʦʩʪ. 

ɺ ʩʠʩʪʝʤʘʪʘ ʟʘ ʙʝʟʦʧʘʩʥʦʩʪ ʥʘ ʪʨʘʥʩʧʦʨʪʝʥ ʪʫʥʝʣ ʤʦʞʝ ʜʘ ʩʝ ʦʪʜʝʣʷʪ 6 ʧʦʜʩʠʩʪʝʤʠ, ʧʦʢʘʟʘʥʠ 
ʥʘ ʬʠʛ.6. ʉ ʠʟʢʣʶʯʝʥʠʝ ʥʘ Ăʇʘʩʠʚʥʘ ʟʘʱʠʪʘñ ʠ Ăʉʝʥʟʦʨʠñ ʚʩʠʯʢʠ ʦʩʪʘʥʘʣʠ ʝʣʝʤʝʥʪʠ ʥʘ ʩʠʩʪʝʤʘʪʘ ʟʘ 
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ʙʝʟʦʧʘʩʥʦʩʪ ʩʘ ʜʠʥʘʤʠʯʥʠ ʩʠʩʪʝʤʠ, ʯʠʠʪʦ ʜʝʡʩʪʚʠʷ ʩʝ ʦʧʨʝʜʝʣʷʪ ʦʪ ʢʦʥʢʨʝʪʥʘʪʘ ʘʚʘʨʠʡʥʘ ʩʠʪʫʘʮʠʷ ʠ 
ʪʨʷʙʚʘ ʜʘ ʩʝ ʨʘʟʛʣʝʞʜʘʪ ʢʘʪʦ ʚʟʘʠʤʥʦ ʟʘʚʠʩʝʱʠ ʝʜʥʘ ʦʪ ʜʨʫʛʘ. 

 
ʌʠʛʫʨʘ 6. ʀʥʪʝʛʨʠʨʘʥʘ (ʩʚʲʨʟʘʥʘ) ʩʠʩʪʝʤʘ ʟʘ ʙʝʟʦʧʘʩʥʦʩʪ ʥʘ ʪʫʥʝʣ 

 
I.4. ʉʪʘʮʠʦʥʘʨʥʠ ʧʦʞʘʨʥʠ ʠʥʩʪʘʣʘʮʠʠ ʚ ʧʲʪʥʠ ʪʫʥʝʣʠ 

ʇʦʜ ʩʪʘʮʠʦʥʘʨʥʘ ʧʦʞʘʨʦʛʘʩʠʪʝʣʥʘ ʩʠʩʪʝʤʘ (ʉʇɻʀ) ʩʝ ʨʘʟʙʠʨʘ ʩʠʩʪʝʤʘ, ʩʲʩʪʦʷʱʘ ʩʝ ʦʪ 
ʦʧʨʝʜʝʣʝʥ ʟʘʧʘʩ ʧʦʞʘʨʦʛʘʩʠʪʝʣʥʦ ʚʝʱʝʩʪʚʦ, ʩʚʲʨʟʘʥ ʢʲʤ ʝʜʥʘ ʠʣʠ ʧʦʚʝʯʝ ʩʪʘʮʠʦʥʘʨʥʠ ʜʶʟʠ, ʧʨʝʟ 
ʢʦʠʪʦ ʚʝʱʝʩʪʚʦʪʦ ʩʝ ʧʦʜʘʚʘ ʨʲʯʥʦ ʠʣʠ ʘʚʪʦʤʘʪʠʯʥʦ, ʟʘ ʛʘʩʝʥʝ ʥʘ ʦʛʲʥ. 

ɼʨʝʥʯʝʨʥʘʪʘ ʩʠʩʪʝʤʘ (ʬʠʛ. 7.) ʩʝ ʩʲʩʪʦʠ ʦʪ ʢʦʥʪʨʦʣʥʦ-ʩʠʛʥʘʣʥʦ ʫʩʪʨʦʡʩʪʚʦ ʠ ʪʨʲʙʥʘ ʨʝʜʠʮʘ, 
ʩʥʘʙʜʝʥʘ ʩ ʜʨʝʥʯʝʨʠ, ʧʦʤʧʝʥʘ ʛʨʫʧʘ, ʪʨʲʙʠ ʠ ʪʨʲʙʥʘ ʘʨʤʘʪʫʨʘ. 

 
ʌʠʛʫʨʘ 7. ʇʨʠʥʮʠʧʥʘ ʩʭʝʤʘ ʥʘ ʘʚʪʦʤʘʪʠʯʥʘ ʜʨʝʥʯʝʨʥʘ ʠʥʩʪʘʣʘʮʠʷ 

1,2-ʨʘʟʧʨʲʩʢʚʘʯʠ; 3-ʜʘʪʯʠʢ ʟʘ ʥʘʣʷʛʘʥʝ ʚ ʪʨʲʙʦʧʨʦʚʦʜʘ; 4-ʤʦʥʪʘʞʥʠ ʝʣʝʤʝʥʪʠ ʟʘ ʪʨʲʙʦʧʨʦʚʦʜʠʪʝ- ʨʘʟʛʣʦʙʷʝʤʠ 
ʩʲʝʜʠʥʝʥʠʷ; 5-ʚʛʨʘʜʝʥ ʢʦʥʪʨʦʣʝʥ ʙʣʦʢ; 6- ʫʩʪʨʦʡʩʪʚʦ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʚʲʟʜʫʭʘ ʥʘ ʙʘʟʘʪʘ ʥʘ ʢʣʘʧʘʥ ACS; 7-
ʜʘʪʯʠʢ ʟʘ ʥʠʚʦ ʥʘ ʪʝʯʥʦʩʪʪʘ ʚ ʨʝʟʝʨʚʦʘʨʘ; 8-ʢʣʘʧʘʥ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʨʘʟʧʨʲʩʢʚʘʯʠʪʝ; 9-ʚ̡ ʟʚʨʘʪʥʘ ʢʣʘʧʘ; 10-
ʦʙʦʨʫʜʚʘʥʝ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʧʦʤʧʠʪʝ; 11-ʘʚʪʦʤʘʪʠʯʥʘ ʩʠʩʪʝʤʘ ʟʘ ʧʦʜʜʲʨʞʘʥʝ ʥʘ ʥʘʣʷʛʘʥʝʪʦ ʚ ʪʨʲʙʦʧʨʦʚʦʜʠʪʝ; 
12-ʨʝʟʝʨʚʦʘʨʲʪ ʩ ʪʝʯʝʥ ʧʦʞʘʨʦʛʘʩʠʪʝʣʝʥ ʘʛʝʥʪ; 13 ïʧʦʤʧʘ ʦʩʥʦʚʥʘ; 14-ʧʦʤʧʘ ʨʝʟʝʨʚʥʘ; 15-ʜʨʝʥʘʞʥʘ ʧʦʤʧʘ; 16-
ʦʪʚʦʜʥʠʪʝʣʥʘ ʰʘʭʪʘ; 17- ʞʦʢʝʡ ʧʦʤʧʘ; 18-ʢʦʤʧʨʝʩʦʨ. 
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ɼʨʝʥʯʝʨʥʘʪʘ ʩʠʩʪʝʤʘ ʩʝ ʟʘʜʝʡʩʪʚʘ ʧʨʠ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʟʘʜʘʜʝʥʠ ʪʝʤʧʝʨʘʪʫʨʠ, ʟʘ ʜʘ ʩʝ 
ʨʘʟʧʨʲʩʥʝ ʚʦʜʘʪʘ ʚ ʟʘʱʠʪʘʚʘʥʘʪʘ ʧʣʦʱ. ʇʦʪʦʢʲʪ ʚʦʜʘ ʧʨʝʟ ʩʠʛʥʘʣʥʠʷ ʢʣʘʧʘʥ ʠʥʠʮʠʠʨʘ ʧʦʞʘʨʥʘ 
ʪʨʝʚʦʛʘ. ɺ ʦʙʱʠʷ ʩʣʫʯʘʡ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʥʘ ʟʘʜʝʡʩʪʚʘʥʝ ʩʝ ʦʧʨʝʜʝʣʷ ʪʘʢʘ, ʯʝ ʜʘ ʩʲʦʪʚʝʪʩʪʚʘ ʥʘ 
ʪʝʤʧʝʨʘʪʫʨʥʠʪʝ ʫʩʣʦʚʠʷ ʚ ʪʫʥʝʣʥʘʪʘ ʩʨʝʜʘ. 

ʆʪ ʩʲʱʝʩʪʚʝʥʦ ʟʥʘʯʝʥʠʝ ʝ ʛʘʩʠʪʝʣʥʠʪʝ ʩʠʩʪʝʤʠ ʩ ʨʘʟʧʨʲʩʥʘʪʘ ʚʦʜʘ ʜʘ ʙʲʜʘʪ ʩʲʦʪʚʝʪʥʦ 
ʧʦʜʜʲʨʞʘʥʠ, ʟʘ ʜʘ ʤʦʞʝ ʜʘ ʩʝ ʛʘʨʘʥʪʠʨʘ ʬʫʥʢʮʠʦʥʘʣʥʘ ʛʦʜʥʦʩʪ ʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪ ʚ ʘʚʘʨʠʝʥ ʩʣʫʯʘʡ. 
 
ʀɿɺʆɼʀ ʢʲʤ ɻʃɸɺɸ 1 

ʆʪ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟ ʥʘ ʧʨʦʙʣʝʤʘ ʩʘ ʥʘʧʨʘʚʝʥʠ ʩʣʝʜʥʠʪʝ ʧʦ-ʚʘʞʥʠ ʠʟʚʦʜʠ: 

1. ʏʝʩʪʦʪʘʪʘ ʥʘ ʚʲʟʥʠʢʥʘʣʠʪʝ ʧʦʞʘʨʠ ʚ ʧʲʪʥʠ ʪʫʥʝʣʠ ʝ ʧʦ-ʤʘʣʢʘ ʦʪʢʦʣʢʦʪʦ ʧʦ ʩʨʘʚʥʠʤʠ ʘʚʪʦ-ʧʲʪʠʱʘ 
ʠʟʚʲʥ ʪʷʭ. ʆʪ ʪʘʙʣ.1.2 ʩʝ ʚʠʞʜʘ, ʯʝ ʧʦʩʣʝʜʠʮʠʪʝ ʦʪ ʘʚʘʨʠʠ ʚ ʪʫʥʝʣʠʪʝ ʩʲʟʜʘʚʘʪ ʧʦ-ʛʦʣʝʤʠ 
ʦʧʘʩʥʦʩʪʠ ʠ ʧʦ-ʪʝʞʢʠ ʟʘʛʫʙʠ ʟʘ ʧʲʪʥʠʮʠʪʝ ʠ ʤʘʪʝʨʠʘʣʥʘʪʘ ʩʨʝʜʘ, ʚʢʣʶʯʠʪʝʣʥʦ ʟʘ ʢʦʥʩʪʨʫʢʮʠʷʪʘ, 
ʦʙʦʨʫʜʚʘʥʝʪʦ ʥʘ ʪʫʥʝʣʘ ʠ ʧʨʝʚʦʟʥʠʪʝ ʩʨʝʜʩʪʚʘ ʚ ʥʝʛʦ. 

2. ɺ ʧʲʪʥʠʪʝ ʪʫʥʝʣʠ ʤʦʛʘʪ ʜʘ ʩʝ ʨʘʟʚʠʷʪ ʩʣʦʞʥʠ ʧʦʞʘʨʠ ʩʲʩ ʟʥʘʯʠʪʝʣʥʠ ʭʫʤʘʥʥʠ ʠ ʤʘʪʝʨʠʘʣʥʠ ʟʘʛʫʙʠ. 
ɸʥʘʣʠʟʲʪ ʥʘ ʚʲʟʥʠʢʥʘʣʠʪʝ ʘʚʘʨʠʠ ʚ ʘʚʪʦʤʦʙʠʣʥʠʪʝ ʪʫʥʝʣʠ ʥʘʣʘʛʘ ʩʣʝʜʥʠʷ ʠʟʚʦʜ ï ʠʟʧʦʣʟʚʘʥʠʪʝ 
ʧʘʩʠʚʥʠ ʠ ʘʢʪʠʚʥʠ ʤʝʨʢʠ, ʦʩʠʛʫʨʷʚʘʱʠ ʧʦʥʘʩʪʦʷʱʝʤ ʧʦʞʘʨʥʘʪʘ ʙʝʟʦʧʘʩʥʦʩʪ ʚ ʪʫʥʝʣʠʪʝ ʥʝ ʩʘ 
ʜʦʩʪʘʪʲʯʥʠ. 

3. ɺ ʩʪʨʘʥʘʪʘ ʥʝ ʩʘ ʠʟʚʲʨʰʚʘʥʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦ-ʪʝʦʨʝʪʠʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʟʘ ʧʨʦʩʣʝʜʷʚʘʥʝ 
ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʧʦʞʘʨʠ ʚ ʪʫʥʝʣʠ ʠ ʩʲʦʪʚʝʪʥʦ ʪʷʭʥʦʪʦ ʢʦʥʪʨʦʣʠʨʘʥʝ ʯʨʝʟ ʩʪʘʮʠʦʥʘʨʥʠ 
ʧʦʞʘʨʦʛʘʩʠʪʝʣʥʠ ʩʠʩʪʝʤʠ. 

4. ɺ ʨʝʟʫʣʪʘʪ ʥʘ ʠʟʚʲʨʰʝʥʦʪʦ ʧʨʦʫʯʚʘʥʝ ʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟ ʥʝ ʩʘ ʫʩʪʘʥʦʚʝʥʠ ʜʦʩʪʘʪʲʯʥʦ ʜʘʥʥʠ 
ʟʘ ʥʘʪʫʨʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʚʲʨʭʫ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʩʪʘʮʠʦʥʘʨʥʠ ʧʦʞʘʨʦʛʘʩʠʪʝʣʥʠ ʠʥʩʪʘʣʘʮʠʠ ʚ ʧʲʪʥʠ 
ʪʫʥʝʣʠ ʧʦ ʩʚʝʪʘ. 

5. ʅʷʤʘ ʜʦʩʪʘʪʲʯʥʦ ʧʦʞʘʨʠ ʟʘʛʘʩʝʥʠ ʩʲʩ ʩʪʘʮʠʦʥʘʨʥʠ ʧʦʞʘʨʦʞʘʩʠʪʝʣʥʠ ʠʥʩʪʘʣʘʮʠʠ, ʩ ʠʟʢʣʶʯʝʥʠʝ ʚ 
ʗʧʦʥʠʷ, ʥʦ ʠʟʧʦʣʟʚʘʥʝʪʦ ʠʤ ʩʝ ʧʨʠʝʤʘ ʟʘ ʜʦʩʪʘʪʲʯʥʦ ʟʘ ʦʛʨʘʥʠʯʘʚʘʥʝ ʥʘ ʩʢʦʨʦʩʪʪʘ ʥʘ 
ʪʦʧʣʦʦʪʜʝʣʷʥʝ ʠ ʧʦʜʜʲʨʞʘʥʝ ʥʘ ʧʦʞʘʨʘ ʥʘ ʤʥʦʛʦ ʧʦ-ʥʠʩʢʦ ʝʥʝʨʛʠʡʥʦ ʥʠʚʦ. 

6. ʉʣʝʜ ʥʘʧʨʘʚʝʥʠʷ ʩʨʘʚʥʠʪʝʣʝʥ ʘʥʘʣʠʟ ʥʘ ʠʟʧʦʣʟʚʘʥʠ ʩʪʘʮʠʦʥʘʨʥʠ ʧʦʞʘʨʦʛʘʩʠʪʝʣʥʠ ʩʠʩʪʝʤʠ ʚ 
ʪʫʥʝʣʠ ʚ ɽʚʨʦʧʘ ʠ ʧʦ ʩʚʝʪʘ ʩʝ ʫʩʪʘʥʦʚʠ, ʯʝ ʪʝ ʟʥʘʯʠʪʝʣʥʦ ʙʠʭʘ ʧʦʜʦʙʨʠʣʠ ʙʝʟʦʧʘʩʥʦʩʪʪʘ ʥʘ 
ʧʲʪʥʠʮʠʪʝ, ʥʘ ʩʧʘʩʠʪʝʣʥʠʪʝ ʝʢʠʧʠ ʠ ʥʘ ʢʦʥʩʪʨʫʢʮʠʷʪʘ ʥʘ ʪʫʥʝʣʠʪʝ ʚ ɹʲʣʛʘʨʠʷ. 

 
 

ɼʄɹɻɹ 2. ʏɾʄ ʁ ʀɹɽɹʐʁ ʆɹ ʁʀʊʄɾɽɻɹʆɾʋʇ 
 
ʆʩʥʦʚʥʘʪʘ ʮʝʣ ʥʘ ʜʠʩʝʨʪʘʮʠʦʥʥʠʷʪ ʪʨʫʜ ʝ ʤʠʥʠʤʠʟʠʨʘʥʝ ʥʘ ʧʦʩʣʝʜʠʮʠʪʝ ʦʪ ʧʦʞʘʨ ʟʘ ʧʲʪʥʠʮʠʪʝ ʠ 
ʤʘʪʝʨʠʘʣʥʘʪʘ ʩʨʝʜʘ ʚ ʧʲʪʥʠ ʪʫʥʝʣʠ ʢʘʪʦ ʩʝ ʦʩʠʛʫʨʠ: 

Å ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʫʩʣʦʚʠʷʪʘ ʟʘ ʩʘʤʦʩʧʘʩʷʚʘʥʝ;  
Å ʧʨʝʜʦʪʚʨʘʪʷʚʘʥʝ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝʪʦ ʥʘ ʧʦʞʘʨʘ ʚʲʨʭʫ ʜʨʫʛʠ ʧʨʝʚʦʟʥʠ ʩʨʝʜʩʪʚʘ; 
Å ʦʛʨʘʥʠʯʘʚʘʥʝ ʥʘ ʩʪʨʫʢʪʫʨʥʠʪʝ ʧʦʚʨʝʜʠ ʥʘ ʢʦʥʩʪʨʫʢʮʠʷʪʘ ʥʘ ʪʫʥʝʣʠʪʝ; 
Å ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʫʩʣʦʚʠʷʪʘ ʟʘ ʜʦʩʪʲʧ ʥʘ ʩʣʫʞʙʠʪʝ ʟʘ ʛʘʩʝʥʝ ʠ ʩʧʘʩʷʚʘʥʝ; 

 

ɿʘʜʘʯʠ ʥʘ ʜʠʩʝʨʪʘʮʠʦʥʥʠʷ ʪʨʫʜ 
ü ɼʘ ʩʝ ʘʥʘʣʠʟʠʨʘʪ ʩʲʙʠʪʠʷʪʘ ʜʦʚʝʣʠ ʜʦ ʚʲʚʝʞʜʘʥʝʪʦ ʥʘ ʩʪʘʮʠʦʥʘʨʥʠ ʧʦʞʘʨʦʛʘʩʠʪʝʣʥʠ 
ʠʥʩʪʘʣʘʮʠʠ ʚ ʧʲʪʥʠ ʪʫʥʝʣʠ ʠ ʜʘ ʩʝ ʦʙʦʩʥʦʚʝ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʧʨʠʣʘʛʘʥʝʪʦ ʠʤ; 

ü ɼʘ ʩʝ ʠʟʷʩʥʷʪ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʩʠʩʪʝʤʠʪʝ ʩ ʜʠʩʧʝʨʛʠʨʘʥʘ ʚʦʜʘ ʚ ʧʲʪʥʠ 
ʪʫʥʝʣʠ; 

ü ɼʘ ʩʝ ʠʟʩʣʝʜʚʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦ ʠʥʪʝʥʟʠʚʥʦʩʪʪʘ ʥʘ ʦʨʦʩʷʚʘʥʝ ʥʘ ʚʦʜʥʘʪʘ ʩʪʨʫʷ ʚʲʨʭʫ 
ʟʘʱʠʪʘʚʘʥʘʪʘ ʧʣʦʱ ʦʪ ʨʘʟʣʠʯʥʠ ʨʘʟʧʨʲʩʢʚʘʱʠ ʜʶʟʠ; 

ü ɼʘ ʩʝ ʠʟʩʣʝʜʚʘʪ ʜʠʩʧʝʨʩʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʨʘʟʧʨʲʩʢʚʘʱʠ ʜʶʟʠ ʟʘ ʦʧʪʠʤʘʣʝʥ ʠʟʙʦʨ ʥʘ 
ʧʦʞʘʨʦʛʘʩʠʪʝʣʥʘ ʩʠʩʪʝʤʘ; 

ü ɼʘ ʩʝ ʦʧʨʝʜʝʣʠ ʚʠʜʘ ʥʘ ʝʬʝʢʪʠʚʥʘ ʩʠʩʪʝʤʘ ʟʘ ʧʲʪʥʠʪʝ ʪʫʥʝʣʠ, ʢʦʷʪʦ ʜʘ ʧʨʝʚʲʨʥʝ ʧʦʞʘʨʥʘʪʘ 
ʤʨʝʞʘ ʚ ʧʦʞʘʨʦʦʨʦʩʠʪʝʣʥʘ, ʙʝʟ ʜʘ ʧʨʦʤʝʥʷ ʜʝʡʩʪʚʠʝʪʦ ʥʘ ʭʠʜʨʘʥʪʠʪʝ.  
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ü ɼʘ ʩʝ ʨʘʟʨʘʙʦʪʠ ʤʝʪʦʜʠʢʘ ʟʘ ʧʨʦʝʢʪʠʨʘʥʝ ʥʘ ʩʪʘʮʠʦʥʘʨʥʠ ʧʦʞʘʨʦʛʘʩʠʪʝʣʥʠ ʠʥʩʪʘʣʘʮʠʠ ʚ 
ʪʫʥʝʣʠ, ʢʘʪʦ ʝʣʝʤʝʥʪ ʦʪ ʮʷʣʦʩʪʥʘʪʘ ʩʠʩʪʝʤʘ ʟʘ ʙʝʟʦʧʘʩʥʦʩʪ ʥʘ ʧʲʪʥʠʪʝ ʪʫʥʝʣʠ; 

ü ɼʘ ʩʝ ʘʥʘʣʠʟʠʨʘ ʜʝʡʩʪʚʠʝʪʦ ʥʘ ʩʠʩʪʝʤʘʪʘ ʚ ʩʲʱʝʩʪʚʫʚʘʱʠʪʝ ʪʫʥʝʣʠ ʧʨʠ ʧʦʞʘʨʠ ʥʘ ʧʲʪʥʠ 
ʧʨʝʚʦʟʥʠ ʩʨʝʜʩʪʚʘ ʚ ʪʷʭ. 

 

ɼʄɹɻɹ 3. ʆɾʇɺʎʇɽʁʅʇʊʋ ʇʋ ʊʋɹʏʁʇʆɹʉʆʁ ʈʇɿɹʉʇɼɹʊʁʋɾʄʆʁ ʁʆʊʋɹʄɹʏʁʁ 
ɻ ʈʓʋʆʁ ʋʌʆɾʄʁ 

 

ɺ ʧʲʪʥʠʪʝ ʪʫʥʝʣʠ ʩ ʛʦʣʷʤ ʪʨʘʬʠʢ ʩʝ ʦʯʘʢʚʘ ʧʨʝʜʧʨʠʝʤʘʥʝʪʦ ʥʘ ʢʦʥʢʨʝʪʥʠ ʘʚʘʨʠʡʥʠ ʤʝʨʢʠ ʩ ʮʝʣ 
ʜʘ ʩʝ ʧʨʝʜʦʪʚʨʘʪʷʪ ʠ ʦʛʨʘʥʠʯʘʪ ʧʦʩʣʝʜʠʮʠʪʝ ʦʪ ʧʲʪʥʦʪʨʘʥʩʧʦʨʪʥʠ ʧʨʦʠʟʰʝʩʪʚʠʷ ʠ ʜʨʫʛʠ ʢʨʠʪʠʯʥʠ 
ʩʲʙʠʪʠʷ, ʩʚʲʨʟʘʥʠ ʩ ʧʦʞʘʨʠ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʟʘʩʪʨʘʰʘʪ ʯʦʚʝʰʢʠʷ ʞʠʚʦʪ, ʢʦʥʩʪʨʫʢʮʠʷʪʘ ʠ ʩʲʦʨʲʞʝʥʠʷʪʘ 
ʚ ʪʫʥʝʣʘ ʠʣʠ ʜʘ ʧʨʝʜʠʟʚʠʢʘʪ ʟʘʤʲʨʩʷʚʘʥʝ ʥʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ. 

ʎʝʣʪʘ ʥʘ ʥʘʩʪʦʷʱʦʪʦ ʠʟʩʣʝʜʚʘʥʝ ʝ ʜʘ ʧʨʦʩʣʝʜʠ ʜʠʥʘʤʠʢʘʪʘ ʥʘ ʧʦʞʘʨʠʪʝ ʚ ʧʲʪʥʠ ʪʫʥʝʣʠ, ʢʘʪʦ 
ʦʪʯʝʪʝ ʚʨʝʤʝʪʦ ʟʘ ʨʝʘʢʮʠʷ ʥʘ ʩʣʫʞʙʠʪʝ ʟʘ ʇɹɿʅ, ʦʙʦʩʥʦʚʝ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ 
ʩʪʘʮʠʦʥʘʨʥʠ ʧʦʞʘʨʦʛʘʩʠʪʝʣʥʠ ʩʠʩʪʝʤʠ ʚ ʪʷʭ, ʢʘʢʪʦ ʠ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʦʙʫʯʝʥʠʝ ʟʘ ʧʦʜʜʲʨʞʘʥʝ ʠ 
ʘʢʪʫʘʣʠʟʠʨʘʥʝ ʥʘ ʪʘʢʪʠʯʝʩʢʘʪʘ ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʩʲʩʪʘʚʘ ʦʪ ʈʉʇɹɿʅ, ʦʩʲʱʝʩʪʚʷʚʘʱ ʧʦʞʘʨʦʛʘʩʠʪʝʣʥʘ ʠ 
ʘʚʘʨʠʡʥʦ-ʩʧʘʩʠʪʝʣʥʘ ʜʝʡʥʦʩʪ ʚ ʪʝʟʠ ʧʦʜʟʝʤʥʠ ʦʙʝʢʪʠ. 

III.1. ɼʠʥʘʤʠʢʘ ʥʘ ʧʨʦʝʢʪʥʠ ʧʦʞʘʨʠ ʚ ʧʲʪʥʠ ʪʫʥʝʣʠ 

ɼʠʥʘʤʠʢʘʪʘ ʥʘ ʧʦʞʘʨʘ ʠʤʘ ʩʲʱʝʩʪʚʝʥʦ ʟʥʘʯʝʥʠʝ ʟʘ ʧʨʦʝʢʪʠʨʘʥʝʪʦ ʥʘ ʘʚʘʨʠʡʥʠʷ 
ʚʝʥʪʠʣʘʮʠʦʥʝʥ ʨʝʞʠʤ, ʧʦʞʘʨʦʠʟʚʝʩʪʷʚʘʥʝʪʦ ʠ ʧʦʞʘʨʦʛʘʩʝʥʝʪʦ ʚ ʪʫʥʝʣʘ. 

 
ʌʠʛʫʨʘ 8. ʉʪʘʜʠʠ ʥʘ ʨʘʟʚʠʪʠʝ ʥʘ ʧʦʞʘʨ ʚ ʪʫʥʝʣ 

ʉʢʦʨʦʩʪʪʘ ʥʘ ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʪʦʧʣʠʥʘ (HRR) ʝ ʦʩʥʦʚʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʜʠʥʘʤʠʢʘʪʘ ʥʘ 
ʨʘʟʚʠʪʠʝ ʥʘ ʧʦʞʘʨʘ. ʆʪ ʥʝʷ ʟʘʚʠʩʠ ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ ʥʘ ʥʝʞʝʣʘʥʠ ʝʬʝʢʪʠ ʦʪ ʧʦʞʘʨʘ ʠ ʥʘ ʥʝʛʦʚʠʪʝ 
ʧʨʦʜʫʢʪʠ, ʢʦʠʪʦ ʩʝ ʧʦʚʠʰʘʚʘʪ ʩ ʥʘʨʘʩʪʚʘʥʝ ʥʘ HRR. ʊʦʚʘ ʦʟʥʘʯʘʚʘ, ʯʝ ʪʦʢʩʠʯʥʠʪʝ ʛʘʟʦʚʝ, ʜʠʤʲʪ, 
ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʠ ʜʨʫʛʠ ʚʠʜʦʚʝ ʦʧʘʩʥʦʩʪʠ ʦʪ ʧʦʞʘʨ ʥʘʨʘʩʪʚʘʪ ʧʘʨʘʣʝʣʥʦ ʩ ʫʚʝʣʠʯʘʚʘʥʝ ʪʝʤʧʘ ʥʘ 
ʦʪʜʝʣʷʥʝ ʥʘ ʪʦʧʣʠʥʘ. 

 
III.2. ɺʨʝʤʝ ʟʘ ʨʝʘʢʮʠʷ ʥʘ ʩʣʫʞʙʠʪʝ ʟʘ ʇɹɿʅ 
ɺʨʝʤʝʪʦ ʟʘ ʦʪʢʨʠʚʘʥʝ ʥʘ ʧʦʞʘʨʝʥ ʠʥʮʠʜʝʥʪ ʚ ʜʘʜʝʥ ʪʫʥʝʣ ʠʤʘ ʨʝʰʘʚʘʱʦ ʟʥʘʯʝʥʠʝ ʟʘ ʥʘʯʘʣʦʪʦ 

ʥʘ ʝʚʘʢʫʘʮʠʷ ʥʘ ʧʲʪʥʠʮʠʪʝ ʠ ʥʘ ʨʝʘʢʮʠʷʪʘ ʥʘ ʘʚʘʨʠʡʥʦ-ʩʧʘʩʠʪʝʣʥʠʪʝ ʩʣʫʞʙʠ. ɸʥʘʣʠʟʠʨʘʥʠ ʩʘ 
ʚʨʝʤʝʥʘʪʘ ʟʘ ʜʦʩʪʠʛʘʥʝ ʥʘ ʩʣʫʞʙʠʪʝ ʥʘ ʇɹɿʅ ʜʦ 30 ʪʫʥʝʣʘ ʩ ʜʲʣʞʠʥʘ ʥʘʜ 100 m. ʅʘ ʪʘʟʠ ʙʘʟʘ ʝ 
ʧʦʩʪʨʦʝʥʘ ʢʨʠʚʘʪʘ ʥʘ ʬʠʛ.9.  
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ʌʠʛʫʨʘ 9. ɺʨʝʤʝ ʟʘ ʜʦʩʪʠʛʘʥʝ ʥʘ ʧʦʞʘʨʥʘʪʘ ʩʣʫʞʙʘ ʜʦ ʪʫʥʝʣʘ 

 

ɿʘ ı ʦʪ ʪʫʥʝʣʠʪʝ, ʪʦʚʘ ʚʨʝʤʝ ʝ 7,5 ʤʠʥʫʪʠ. ɿʘ 90 % ʦʪ ʪʫʥʝʣʠʪʝ, ʪʦʚʘ ʚʨʝʤʝ ʝ ʧʦ-ʤʘʣʢʦ ʠʣʠ 
ʨʘʚʥʦ ʥʘ 40 ʤʠʥʫʪʠ. 

ʊʝʟʠ ʚʨʝʤʝʥʘ ʩʘ ʚʘʞʥʠ ʟʘ ʧʣʘʥʠʨʘʥʝ ʥʘ ʧʦʞʘʨʥʠʷ ʨʝʟʝʨʚ, ʩ ʢʦʡʪʦ ʪʫʥʝʣʘ ʪʨʷʙʚʘ ʜʘ ʨʘʟʧʦʣʘʛʘ ʠ 
ʩʝ ʠʟʧʦʣʟʚʘʪ ʚ ʤʝʪʦʜʠʢʘʪʘ ʟʘ ʦʨʘʟʤʝʨʷʚʘʥʝ ʥʘ ʚʦʜʥʠʷ ʨʝʟʝʨʚʦʘʨ. 

ɺ 29 % ʦʪ ʪʫʥʝʣʠʪʝ ʚ ɹʲʣʛʘʨʠʷ ʜʝʡʩʪʚʠʷʪʘ ʥʘ ʩʣʫʞʠʪʝʣʠʪʝ ʦʪ ʈʉʇɹɿʅ ʱʝ ʟʘʧʦʯʥʘʪ 
ʧʦʞʘʨʦʛʘʩʝʥʝ ʜʦ 15-ʪʘ ʤʠʥʫʪʘ ʩʣʝʜ ʧʦʣʫʯʘʚʘʥʝʪʦ ʥʘ ʩʠʛʥʘʣʘ ʟʘ ʧʦʞʘʨ. ɺ ʦʩʪʘʥʘʣʠʪʝ 71 % ʦʪ ʪʫʥʝʣʠʪʝ 
ʨʘʟʧʦʣʦʞʝʥʠ ʥʘ ʪʝʨʠʪʦʨʠʷʪʘ ʥʘ ʩʪʨʘʥʘʪʘ ʧʦʞʘʨʦʛʘʩʝʥʝ ʱʝ ʟʘʧʦʯʥʝ ʩʣʝʜ 15-ʪʘ ʤʠʥʫʪʘ ʦʪ ʧʦʣʫʯʘʚʘʥʝʪʦ 
ʥʘ ʩʠʛʥʘʣʘ ʟʘ ʧʦʞʘʨ, ʧʨʠ ʢʦʝʪʦ ʧʦʞʘʨʠʪʝ ʱʝ ʩʘ ʜʦʩʪʠʛʥʘʣʠ ʤʘʢʩʠʤʘʣʥʘʪʘ ʩʠ ʤʦʱʥʦʩʪ (HRRmax). 
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ʌʠʛʫʨʘ 10. ɺʨʝʤʝ ʟʘ ʨʘʢʮʠʷ ʥʘ ʩʣʫʞʙʠʪʝ ʟʘ ʇɹɿʅ ʧʨʠ ʧʦʞʘʨ ʚ ʪʫʥʝʣʠʪʝ 

 

ʉʧʦʤʝʥʘʪʠʪʝ ʦʙʩʪʦʷʪʝʣʩʪʚʘ ʥʘʣʘʛʘʪ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʪʫʥʝʣʠʪʝ ʜʘ ʙʲʜʘʪ ʟʘʱʠʪʝʥʠ ʩʲʩ 
ʩʪʘʮʠʦʥʘʨʥʘ ʚʦʜʥʘ ʧʦʞʘʨʦʛʘʩʠʪʝʣʥʘ ʩʠʩʪʝʤʘ ʠʣʠ ʜʨʫʛʠ ʧʦʜʭʦʜʷʱʠ ʩʨʝʜʩʪʚʘ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ 
ʙʣʘʛʦʧʨʠʷʪʥʘ ʩʨʝʜʘ ʟʘ ʙʝʟʦʧʘʩʥʘ ʝʚʘʢʫʘʮʠʷ ʠ ʜʦʩʪʲʧ ʥʘ ʘʚʘʨʠʡʥʘ ʧʦʤʦʱ. ʅʝʦʙʭʦʜʠʤʦʩʪʪʘ ʩʝ 
ʦʙʦʩʥʦʚʘʚʘ ʩ ʢʨʘʪʢʦʪʦ ʚʨʝʤʝ ʟʘ ʨʘʟʛʘʨʷʥʝ ʥʘ ʧʦʞʘʨʘ, ʩʣʝʜ ʢʦʝʪʦ ʩʝ ʟʘʪʨʫʜʥʷʚʘ ʛʘʩʝʥʝʪʦ, ʧʦʨʘʜʠ 
ʥʝʚʲʟʤʦʞʥʦʩʪʪʘ ʧʦʞʘʨʥʠʢʘʨʠʪʝ ʜʘ ʩʝ ʧʨʠʙʣʠʞʘʪ ʜʦʩʪʘʪʲʯʥʦ ʜʦ ʟʦʥʘʪʘ ʥʘ ʛʦʨʝʥʝ. 

ʉʧʝʮʠʬʠʯʥʠʪʝ ʦʩʦʙʝʥʦʩʪʠ ʧʨʠ ʚʲʟʥʠʢʚʘʥʝʪʦ ʠ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʧʦʞʘʨʠʪʝ ʚ ʧʲʪʥʠʪʝ ʪʫʥʝʣʠ 
ʥʘʣʘʛʘʪ ʥʝʦʙʭʦʜʠʤʦʩʪ ʦʪ ʩʠʩʪʝʤʥʦ ʧʦʜʜʲʨʞʘʥʝ ʠ ʧʦʚʠʰʘʚʘʥʝ ʪʘʢʪʠʯʝʩʢʘʪʘ ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʩʲʩʪʘʚʘ, 
ʦʩʲʱʝʩʪʚʷʚʘʱ ʧʦʞʘʨʦʛʘʩʠʪʝʣʥʘ ʠ ʘʚʘʨʠʡʥʦ-ʩʧʘʩʠʪʝʣʥʘ ʜʝʡʥʦʩʪ ʚ ʪʝʟʠ ʦʙʝʢʪʠ. 

ʆʙʫʯʝʥʠʠʝʪʦ ʪʨʷʙʚʘ ʜʘ ʩʝ ʦʨʛʘʥʠʟʠʨʘ ʠ ʧʨʦʚʝʞʜʘ ʚ ʜʚʝ ʦʙʠʯʘʡʥʠ ʥʘʧʨʘʚʣʝʥʠʷ: ʪʝʦʨʝʪʠʯʥʘ 
ʧʦʜʛʦʪʦʚʢʘ ʠ ʧʨʘʢʪʠʯʝʩʢʦ ʦʙʫʯʝʥʠʝ.  

ʊʝʦʨʝʪʠʯʥʦʪʦ ʦʙʫʯʝʥʠʝ ʪʨʷʙʚʘ ʜʘ ʦʙʭʚʘʱʘ ʦʩʥʦʚʥʠʪʝ ʧʨʠʥʮʠʧʠ, ʤʝʪʦʜʠ ʠ ʦʩʦʙʝʥʦʩʪʠ ʚ 
ʛʘʩʝʥʝʪʦ ʥʘ ʧʦʞʘʨʠ ʚ ʧʲʪʥʠ ʪʫʥʝʣʠ ʠ ʪʷʭʥʦʪʦ ʧʨʘʢʪʠʯʝʩʢʦ ʧʨʠʣʘʛʘʥʝ.  

ʇʨʘʢʪʠʯʝʩʢʦʪʦ ʦʙʫʯʝʥʠʝ ʠʤʘ ʟʘ ʮʝʣ ʧʨʠʜʦʙʠʚʘʥʝ ʥʘ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ ʥʝʦʙʭʦʜʠʤʠ ʟʘ ʧʨʘʚʠʣʥʘ 
ʧʨʝʮʝʥʢʘ ʥʘ ʦʙʩʪʘʥʦʚʢʘʪʘ ʧʨʠ ʧʦʞʘʨ, ʠʟʙʦʨ ʥʘ ʥʘʡ-ʧʦʜʭʦʜʷʱʠʪʝ ʧʦʞʘʨʦʛʘʩʠʪʝʣʥʠ ʚʝʱʝʩʪʚʘ ʠ ʫʤʝʣʦ 
ʨʲʢʦʚʦʜʩʪʚʦ ʥʘ ʩʠʣʠʪʝ ʠ ʩʨʝʜʩʪʚʘʪʘ, ʦʩʲʱʝʩʪʚʷʚʘʱʠ ʛʘʩʝʥʝʪʦ. 

 
ʀɿɺʆɼʀ ʢʲʤ ɻʃɸɺɸ 3 

1. ɺʨʝʤʝʪʦ ʟʘ ʦʪʢʨʠʚʘʥʝ ʥʘ ʧʦʞʘʨʝʥ ʠʥʮʠʜʝʥʪ ʚ ʪʫʥʝʣʘ ʠʤʘ ʨʝʰʘʚʘʱʦ ʟʥʘʯʝʥʠʝ ʟʘ ʥʘʯʘʣʦʪʦ ʥʘ 
ʝʚʘʢʫʘʮʠʷ ʥʘ ʧʲʪʥʠʮʠʪʝ, ʟʘ ʨʝʘʢʮʠʷʪʘ ʥʘ ʘʚʘʨʠʡʥʦ-ʩʧʘʩʠʪʝʣʥʠʪʝ ʩʣʫʞʙʠ ʠ ʥʘʯʘʣʦʪʦ ʥʘ 
ʧʦʞʘʨʦʛʘʩʝʥʝʪʦ. ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʘʜʨʝʩʠʨʫʝʤʠ ʧʦʞʘʨʦʠʟʚʝʩʪʠʪʝʣʥʠ ʠʥʩʪʘʣʘʮʠʠ ʱʝ ʩʧʦʤʦʛʥʝ ʟʘ 
ʠʟʧʨʘʱʘʥʝ ʥʘ ʩʠʛʥʘʣ ʟʘ ʦʪʢʨʠʪ ʧʦʞʘʨʝʥ ʠʥʮʠʜʝʥʪ ʚ ʩʧʘʩʠʪʝʣʥʠʪʝ ʩʣʫʞʙʠ, ʢʘʪʦ ʱʝ ʟʘʜʝʡʩʪʚʘ ʠ ʜʨʫʛʠ 
ʠʥʩʪʘʣʘʮʠʠ ʠ ʩʲʦʨʲʞʝʥʠʷ ʢʘʪʦ ʩʲʩʝʜʥʠ ʢʘʤʝʨʠ ʟʘ ʥʘʙʣʶʜʝʥʠʝ, ʘʚʘʨʠʡʥʘ ʚʝʥʪʠʣʘʮʠʷ, ʩʠʛʥʘʣʠʟʠʨʘʥʝ 
ʥʘ ʜʚʠʞʝʥʠʝʪʦ, ʘʚʘʨʠʡʥʦ ʦʩʚʝʪʣʝʥʠʝ ʠ ʜʨ.  

2. ʆʪ ʥʘʧʨʘʚʝʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʠ ʘʥʘʣʠʟʠ ʤʦʞʝ ʜʘ ʩʝ ʟʘʢʣʶʯʠ, ʯʝ ʚ 29 % ʦʪ ʪʫʥʝʣʠʪʝ ʚ ɹʲʣʛʘʨʠʷ 
ʩʠʣʠʪʝ ʦʪ ʈʉʇɹɿʅ ʱʝ ʟʘʧʦʯʥʘʪ ʧʦʞʘʨʦʛʘʩʝʥʝ ʜʦ 15-ʪʘ ʤʠʥʫʪʘ, ʩʣʝʜ ʧʦʣʫʯʘʚʘʥʝʪʦ ʥʘ ʩʠʛʥʘʣʘ ʟʘ 
ʧʦʞʘʨ. ɺ ʦʩʪʘʥʘʣʠʪʝ 71 % ʦʪ ʪʫʥʝʣʠʪʝ ʨʘʟʧʦʣʦʞʝʥʠ ʥʘ ʪʝʨʠʪʦʨʠʷʪʘ ʥʘ ʩʪʨʘʥʘʪʘ, ʧʦʞʘʨʦʛʘʩʝʥʝ ʱʝ 
ʟʘʧʦʯʥʝ ʩʣʝʜ 15-ʪʘ ʤʠʥʫʪʘ ʦʪ ʧʦʣʫʯʘʚʘʥʝʪʦ ʥʘ ʩʠʛʥʘʣʘ ʟʘ ʧʦʞʘʨ, ʧʨʠ ʢʦʝʪʦ ʧʦʞʘʨʠʪʝ ʱʝ ʩʘ ʜʦʩʪʠʛʥʘʣʠ 
ʤʘʢʩʠʤʘʣʥʘʪʘ ʩʠ ʤʦʱʥʦʩʪ. 

3. ɺʨʝʤʝʪʦ ʟʘ ʧʨʠʩʪʠʛʘʥʝ ʥʘ ʧʨʦʪʠʚʦʧʦʞʘʨʥʠʪʝ ʝʢʠʧʠ ʠ ʤʦʤʝʥʪʘ ʥʘ ʟʘʧʦʯʚʘʥʝ ʥʘ ʛʘʩʠʪʝʣʥʠʪʝ 
ʜʝʡʩʪʚʠʷ ʟʘʚʠʩʠ ʦʪ ʤʷʩʪʦʪʦ ʥʘ ʧʦʞʘʨʘ ʚ ʪʫʥʝʣʘ, ʜʦʩʪʲʧʘ ʥʘ ʧʨʦʪʠʚʦʧʦʞʘʨʥʠʷ ʘʚʪʦʤʦʙʠʣ ʠ ʩʪʝʧʝʥʪʘ ʥʘ 
ʧʦʟʥʘʚʘʥʝ ʥʘ ʪʫʥʝʣʘ ʦʪ ʙʦʡʥʠʪʝ ʛʨʫʧʠ. ʇʦʟʥʘʚʘʥʝʪʦ ʥʘ ʨʝʘʣʥʘʪʘ ʦʙʩʪʘʥʦʚʢʘ ʧʨʝʜʧʦʣʘʛʘ ʠʟʙʦʨ ʥʘ 
ʧʨʘʚʠʣʥʘ ʪʘʢʪʠʢʘ. 
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4. ʊʝʟʠ ʦʙʩʪʦʷʪʝʣʩʪʚʘ ʥʘʣʘʛʘʪ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʪʫʥʝʣʲʪ ʜʘ ʙʲʜʝ ʟʘʱʠʪʝʥ ʩʲʩ ʩʪʘʮʠʦʥʘʨʥʘ ʚʦʜʥʘ 
ʧʦʞʘʨʦʛʘʩʠʪʝʣʥʘ ʩʠʩʪʝʤʘ ʠʣʠ ʜʨʫʛʠ ʧʦʜʭʦʜʷʱʠ ʩʨʝʜʩʪʚʘ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʙʣʘʛʦʧʨʠʷʪʥʘ ʩʨʝʜʘ ʟʘ 
ʙʝʟʦʧʘʩʥʘ ʝʚʘʢʫʘʮʠʷ ʠ ʜʦʩʪʲʧ ʥʘ ʘʚʘʨʠʡʥʘ ʧʦʤʦʱ. 

5. ʈʘʟʛʣʝʞʜʘʥʠʷʪ ʧʨʦʙʣʝʤ ʩʝ ʫʩʣʦʞʥʷʚʘ ʜʦʧʲʣʥʠʪʝʣʥʦ ʠ ʦʪ ʬʘʢʪʘ, ʯʝ ʧʨʠ ʚʲʟʥʠʢʚʘʥʝ ʥʘ ʧʦʞʘʨ 
ʱʝ ʩʝ ʫʚʝʣʠʯʠ  ʜʝʙʠʪʘ ʥʘ ʚʝʥʪʠʣʘʮʠʷʪʘ ʚ ʪʫʥʝʣʘ ʩ ʮʝʣ ʜʘ ʩʝ ʦʩʠʛʫʨʠ ʙʝʟʦʧʘʩʥʘ ʧʝʰʝʭʦʜʥʘ ʝʚʘʢʫʘʮʠʷ, 
ʩ ʢʦʝʪʦ ʥʘʨʘʩʪʚʘ ʠ ʤʦʱʥʦʩʪʪʘ ʥʘ ʧʦʞʘʨʘ. 

6. ɺʲʚ ʚʨʲʟʢʘ ʩʲʩ ʩʧʝʮʠʬʠʯʥʠʪʝ ʦʩʦʙʝʥʦʩʪʠ ʧʨʠ ʚʲʟʥʠʢʚʘʥʝʪʦ ʠ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʧʦʞʘʨʠʪʝ ʚ 
ʧʲʪʥʠʪʝ ʪʫʥʝʣʠ ʝ ʥʝʦʙʭʦʜʠʤʦ ʩʠʩʪʝʤʥʦ ʜʘ ʩʝ ʧʦʜʜʲʨʞʘ ʠ ʧʦʚʠʰʘʚʘ ʪʘʢʪʠʯʝʩʢʘʪʘ ʧʦʜʛʦʪʦʚʢʘ ʥʘ 
ʩʲʩʪʘʚʘ, ʦʩʲʱʝʩʪʚʷʚʘʱ ʧʦʞʘʨʦʛʘʩʠʪʝʣʥʘ ʠ ʘʚʘʨʠʡʥʦ-ʩʧʘʩʠʪʝʣʥʘ ʜʝʡʥʦʩʪ ʚ ʪʝʟʠ ʦʙʝʢʪʠ. 

7. ʉʪʘʮʠʦʥʘʨʥʠʪʝ ʧʦʞʘʨʦʛʘʩʠʪʝʣʥʠ ʩʠʩʪʝʤʠ ʤʦʛʘʪ ʜʘ ʢʦʥʪʨʦʣʠʨʘʪ ʧʦʞʘʨʠʪʝ, ʜʘ ʟʘʧʘʟʚʘʪ 
ʪʫʥʝʣʥʘʪʘ ʢʦʥʩʪʨʫʢʮʠʷ, ʜʘ ʧʨʝʜʦʪʚʨʘʪʷʚʘʪ ʣʠʥʝʡʥʦʪʦ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʧʦʞʘʨʘ ʚ ʪʫʥʝʣʘ ʠ ʚʲʨʭʫ 
ʜʨʫʛʠ ʧʨʝʚʦʟʥʠ ʩʨʝʜʩʪʚʘ ʠ ʩʠʩʪʝʤʠ. 

 
 

ɼʄɹɻɹ 4. ʈɾʉʊʈɾʃʋʁɻɹ ʆɹ ɽʉɾʆʐɾʉʆʁ ʊʁʊʋɾʅʁ ɻ ʋʌʆɾʄʁ 
 

IV.1. ʂʦʥʩʪʨʫʢʮʠʷ ʠ ʛʦʨʠʤʠ ʤʘʪʝʨʠʘʣʠ ʚ ʧʲʪʥʠʪʝ ʪʫʥʝʣʠ 
ʂʦʥʩʪʨʫʢʮʠʠʪʝ ʥʘ ʧʲʪʥʠʪʝ ʪʫʥʝʣʠ ʩʝ ʧʨʦʝʢʪʠʨʘʪ ʧʨʠ ʩʧʘʟʚʘʥʝ ʠʟʠʩʢʚʘʥʠʷʪʘ ʥʘ ʅʘʨʝʜʙʘ ˉ ʈɼ-

02-20-2 ʦʪ 21 ʜʝʢʝʤʚʨʠ 2015 ʛ. ʟʘ ʪʝʭʥʠʯʝʩʢʠ ʧʨʘʚʠʣʘ ʠ ʥʦʨʤʠ ʟʘ ʧʨʦʝʢʪʠʨʘʥʝ ʥʘ ʧʲʪʥʠ ʪʫʥʝʣʠ  (ɼɺ., ʙʨ. 
8 ʦʪ 29 ʷʥʫʘʨʠ 2016 ʛ.) ʠ ʥʘ ʜʝʡʩʪʚʘʱʠʪʝ ʥʘʮʠʦʥʘʣʥʠ ʥʦʨʤʘʪʠʚʥʠ ʘʢʪʦʚʝ ʟʘ ʧʨʦʝʢʪʠʨʘʥʝ ʥʘ 
ʢʦʥʩʪʨʫʢʮʠʠʪʝ ʥʘ ʩʪʨʦʝʞʠʪʝ, ʚ ʪ.ʯ. ʟʘ ʦʩʥʦʚʥʠʪʝ ʧʦʣʦʞʝʥʠʷ ʠ ʟʘ ʚʲʟʜʝʡʩʪʚʠʷʪʘ ʚʲʨʭʫ ʪʷʭ. 

ɻʦʨʠʤʠ ʤʘʪʝʨʠʘʣʠ ʚ ʧʲʪʥʠʪʝ ʪʫʥʝʣʠ 
ɺʩʝʢʠ ʧʦʞʘʨ ʚ ʧʲʪʝʥ ʪʫʥʝʣ ʝ ʨʝʘʣʠʟʠʨʘʥ ʧʦʞʘʨʝʥ ʨʠʩʢ. ɿʘʛʫʙʠʪʝ ʦʪ ʥʝʛʦ ʩʘ ʭʫʤʘʥʥʠ ʠ 

ʤʘʪʝʨʠʘʣʥʠ. ɺ ʤʘʪʝʨʠʘʣʥʠʪʝ ʟʘʛʫʙʠ ʩʝ ʚʢʣʶʯʚʘʪ ʜʠʨʝʢʪʥʦ ʟʘʩʝʛʥʘʪʠʪʝ ʧʨʝʚʦʟʥʠ ʩʨʝʜʩʪʚʘ ʠ 
ʢʦʥʩʪʨʫʢʮʠʷʪʘ ʥʘ ʪʫʥʝʣʘ. ʇʦʩʣʝʜʥʘʪʘ, ʪʨʷʙʚʘ ʜʘ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʥʝ ʩʘʤʦ ʩ ʚʠʜʘ ʠ ʜʲʣʞʠʥʘʪʘ ʥʘ 
ʫʚʨʝʜʝʥʠʪʝ ʢʦʥʩʪʨʫʢʮʠʠ, ʘ ʧʨʝʜʠ ʚʩʠʯʢʦ ʩ ʚʨʝʤʝʪʦ ʟʘ ʬʫʥʢʮʠʦʥʘʣʥʦ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʜʚʠʞʝʥʠʝʪʦ ʚ 
ʪʫʥʝʣʘ. 

ʅʝʦʙʭʦʜʠʤ ʝ ʘʥʘʣʠʟ ʥʘ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʧʦʞʘʨʥʦʪʦ ʥʘʪʦʚʘʨʚʘʥʝ ʚ ʧʨʝʚʦʟʥʠʪʝ ʩʨʝʜʩʪʚʘ, ʟʘ 
ʜʘ ʩʝ ʫʩʪʘʥʦʚʠ ʧʦʪʝʥʮʠʘʣʘ ʥʘ ʥʝʜʠʬʝʨʝʥʮʠʨʘʥʠʪʝ ʠʟʪʦʯʥʠʮʠ ʟʘ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʧʦʞʘʨʘ. 

ʂʘʪʦ ʧʨʠʤʝʨ ʩʝ ʘʥʘʣʠʟʠʨʘ ʫʯʘʩʪʠʝʪʦ ʥʘ ʘʚʪʦʤʦʙʠʣʥʠ ʛʫʤʠ ʚ ʧʦʞʘʨʥʦʪʦ ʥʘʪʦʚʘʨʚʘʥʝ ʥʘ ʣʝʢʠ 
ʘʚʪʦʤʦʙʠʣʠ ʩ ʨʘʟʣʠʯʥʠ ʨʘʟʤʝʨʠ. ɺ ʪʘʙʣ. .2. ʩʝ ʩʨʘʚʥʷʚʘʪ ʪʨʠ ʢʣʘʩʘ ʘʚʪʦʤʦʙʠʣʠ ʩ ʨʝʟʝʨʚʦʘʨ ʟʘ ʛʦʨʠʚʦ 
ʧʲʣʝʥ ʜʦ 45 dm3 ʠ 66 dm3. ɼʘʥʥʠʪʝ ʚ ʧʦʩʣʝʜʥʘʪʘ ʢʦʣʦʥʘ ʥʘ ʪʘʙʣʠʮʘʪʘ ʧʦʢʘʟʚʘʪ, ʯʝ ʛʫʤʠʪʝ ʬʦʨʤʠʨʘʪ ʦʪ 
ʝʜʥʘ ʯʝʪʚʲʨʪ ʜʦ ʧʦʚʝʯʝ ʦʪ ʝʜʥʘ ʪʨʝʪʘ ʦʪ ʢʘʣʦʨʠʯʥʠʷ ʧʦʪʝʥʮʠʘʣ ʥʘ ʘʚʪʦʤʦʙʠʣʘ. 

 
ʊʘʙʣʠʮʘ 2. ʉʨʘʚʥʝʥʠʝ ʥʘ ʪʨʠ ʢʣʘʩʘ ʘʚʪʦʤʦʙʠʣʠ 

ɻʆʈʀʄ ʄɸʊɽʈʀɸʃ 
ʂʆʃʀʏɽʉʊɺʆ 

[kg] 
HRReff 
[MJ/kg] 

Q 
[MJ] 

Q  
[%] 

ʄɸ ʃ ʒ ʂ  ɸ ɺ ʊ ʆ ʄ ʆ ɹ ʀ ʃ 

ɻʫʤʠ 185/70 R13 ʠʣʠ 175/65 R14 28.8 30 864 25.78 

ɼʠʟʝʣ  40 42.6 1 704 50.85 

ʄʘʩʣʘ 5.5 42.85 235.7 7.03 

ʉʝʜʘʣʢʠ 4ʭ5 ʢʛ 18 22.78 410.04 12.24 

ɽʣʝʢʪʨʠʯʝʩʢʠ ʢʘʙʝʣʠ 1.5 19.41 29.1 0.87 

ɻʫʤʝʥʠ ʧʦʩʪʝʣʢʠ 4 27 108 3.22 

ʆɹʑʆ 97.8  3 350.8 100 

ʉʈ ɽ ɼ ɽ ʅ  ɸ ɺ ʊ ʆ ʄ ʆ ɹ ʀ ʃ 

ɻʫʤʠ 195/65 R15 36 30 1080 30.28 

ɼʠʟʝʣ  40 42.6 1 704 47.77 

ʄʘʩʣʘ 5.5 42.85 235.7 6.61 

ʉʝʜʘʣʢʠ 4ʭ5 ʢʛ 18 22.78 410.04 11.50 

ɽʣʝʢʪʨʠʯʝʩʢʠ ʢʘʙʝʣʠ 1.5 19.41 29.1 0.82 
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ɻʫʤʝʥʠ ʧʦʩʪʝʣʢʠ 4 27 108 3.03 

ʆɹʑʆ 105  3 566.8 100 

ɻʆ ʃ ʗ ʄ  ɸ ɺ ʊ ʆ ʄ ʆ ɹ ʀ ʃ 

ɻʫʤʠ Ó R20 60 30 1800 38.19 

ɼʠʟʝʣ  50 42.6 2 130 45.20 

ʄʘʩʣʘ 5.5 42.85 235.7 5.00 

ʉʝʜʘʣʢʠ 4ʭ5 ʢʛ 18 22.78 410.04 8.70 

ɽʣʝʢʪʨʠʯʝʩʢʠ ʢʘʙʝʣʠ 1.5 19.41 29.1 0.62 

ɻʫʤʝʥʠ ʧʦʩʪʝʣʢʠ 4 27 108 2.29 

ʆɹʑʆ 139  4 712.8 100 

ɸʩʬʘʣʪʦʚʦ ʧʲʪʥʦ ʧʦʢʨʠʪʠʝ. ɸʩʬʘʣʪʲʪ ʝ ʣʝʧʢʘʚʘ, ʯʝʨʥʘ ʠ ʧʦʣʫʪʝʯʥʘ ʤʘʩʘ, ʩʲʩʪʘʚʝʥʘ ʦʩʥʦʚʥʦ ʦʪ 
ʙʠʪʫʤ -  ʦʩʪʘʪʲʢ ʦʪ ʨʘʬʠʥʠʨʘʥʝʪʦ ʥʘ ʥʝʬʪʘ. ʉʪʫʢʪʫʨʘʪʘ ʥʘ ʧʲʪʥʦʪʦ ʧʦʢʨʠʪʠʝ ʩ ʘʩʬʘʣʪ ʝ ʧʦʢʘʟʘʥʘ ʥʘ 
ʬʠʛ. 11. ʇʦʚʲʨʭʥʦʩʪʥʠʷʪ ʩʣʦʡ (1) ʝ ʘʩʬʘʣʪʦʙʝʪʦʥ, ʢʦʡʪʦ ʧʨʝʜʩʪʘʚʣʷʚʘ ʩʤʝʩ ʥʘ ʘʩʬʘʣʪ, ʧʷʩʲʢ ʠ ʪʨʦʰʝʥ 
ʢʘʤʲʢ. ɺ ʪʘʟʠ ʩʤʝʩ ʘʩʬʘʣʪʲʪ ʠʛʨʘʝ ʨʦʣʷ ʥʘ ʩʚʲʨʟʚʘʱʦ ʚʝʱʝʩʪʚʦ, ʢʦʝʪʦ ʩʣʝʧʚʘ ʦʪʜʝʣʥʠʪʝ ʘʛʨʝʛʘʪʠ.   

 

1) ʇʦʚʲʨʭʥʦʩʪʝʥ ʩʣʦʡ 
 

 

 

 

 

 

 

 

2) ʉʚʲʨʟʚʘʱ ʩʣʦʡ 

3) ɼʦʣʝʥ ʘʩʬʘʣʪʦʚ ʩʣʦʡ 

4) ʇʲʪʥʘ ʦʩʥʦʚʘ 

5) ʌʫʥʜʘʤʝʥʪ 

6) ʉʢʘʣʥʘ ʦʩʥʦʚʘ 

 

ʌʠʛʫʨʘ 11. ʉʪʨʫʢʪʫʨʘ ʥʘ 
ʧʲʪʥʦ ʘʩʬʘʣʪʦʚʦ ʧʦʢʨʠʪʠʝ 

 

ʈʘʟʛʣʝʞʜʘ ʩʝ ʧʨʦʤʷʥʘʪʘ ʥʘ ʧʦʞʘʨʥʦʪʦ ʥʘʪʦʚʘʨʚʘʥʝ ʥʘ ʪʫʥʝʣʘ ʦʪ ʘʩʬʘʣʪʦʚʦʪʦ  ʧʲʪʥʦ ʧʦʢʨʠʪʠʝ, ʧʨʠ 
ʠʥʠʮʠʠʨʘʥ ʧʦʞʘʨ ʦʪ ʨʘʟʣʠʚ ʥʘ ʛʦʨʠʤʘ ʪʝʯʥʦʩʪ ʩ ʨʘʟʣʠʯʥʘ ʧʣʦʱ. ɺ ʤʦʤʝʥʪʘ ʥʘ ʚʲʟʥʠʢʚʘʥʝ ʥʘ ʧʦʞʘʨʘ ʚ 
ʪʫʥʝʣʘ ʜʝʡʩʪʚʘ ʥʦʨʤʘʣʥʘ ʚʝʥʪʠʣʘʮʠʷ ʩʲʩ ʩʢʦʨʦʩʪ 1.2 m/s. ʉʣʝʜ ʦʪʢʨʠʚʘʥʝ ʥʘ ʧʦʞʘʨʘ ʩʝ ʚʢʣʶʯʚʘ 
ʘʚʘʨʠʡʥʘ ʚʝʥʪʠʣʘʮʠʷ ʩʲʩ ʩʢʦʨʦʩʪ 3 m/s, ʢʦʷʪʦ ʪʨʷʙʚʘ ʜʘ ʧʨʝʜʦʪʚʨʘʪʠ ʦʙʨʘʪʥʦʪʦ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ 
ʧʦʞʘʨʘ ʠ ʜʠʤʘ ʚ ʪʫʥʝʣʘ ʟʘ ʙʝʟʦʧʘʩʥʘ ʧʝʰʝʭʦʜʥʘ ʝʚʘʢʫʘʮʠʷ. 

ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ ʤʦʜʝʣʠʨʘʥʝʪʦ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ ʬʠʛʫʨʠ 12 ʠ 13. ʅʘ ʙʣʠʟʢʦ ʨʘʟʩʪʦʷʥʠʝ (1/2m) 
ʦʪ ʧʦʚʲʨʭʥʦʩʪʪʘ ʥʘ ʧʣʘʤʲʢʘ (ʬʠʛ.12) ʚʨʝʤʝʪʦ ʟʘ ʟʘʧʘʣʚʘʥʝ ʥʘ ʘʩʬʘʣʪʘ ʩʝ ʚʣʠʷʝ ʪʚʲʨʜʝ ʤʘʣʢʦ, ʤʦʞʝ 
ʜʘ ʩʝ ʢʘʞʝ ʥʝʟʥʘʯʠʪʝʣʥʦ ʦʪ ʧʣʦʱʪʘ ʥʘ ʨʘʟʣʠʚʘ ʠ ʦʩʪʘʚʘ ʦʢʦʣʦ 5 ʤʠʥʫʪʠ. 
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ʥʘ 0.5m ʦʪ ʧʣʘʤʲʢʘ

ʥʘ 1 m ʦʪ ʧʣʘʤʲʢʘ

 
ʌʠʛʫʨʘ 12. ɺʨʝʤʝ ʟʘ ʟʘʧʘʣʚʘʥʝ ʥʘ ʘʩʬʘʣʪʘ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʧʣʦʱʪʘ ʥʘ ʨʘʟʣʠʚʘ 

 
ʌʠʛʫʨʘ 13. ɺʠʩʦʯʠʥʘ ʥʘ ʧʣʘʤʲʢʘ ʥʘʜ ʨʘʟʣʠʚʘ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʧʣʦʱʪʘ ʤʫ 

 

ʅʘ ʜʚʦʡʥʦ ʧʦ-ʛʦʣʷʤʦ ʨʘʟʩʪʦʷʥʠʝ (1m) ʘʩʬʘʣʪʘ ʝ ʧʦ-ʯʫʚʩʪʚʠʪʝʣʝʥ ʢʲʤ ʥʘʨʘʩʪʚʘʥʝ ʥʘ ʧʣʦʱʪʘ ʥʘ 
ʛʦʨʷʱʠʷ ʨʘʟʣʠʚ, ʚʠʜʥʦ ʦʪ ʧʨʦʤʷʥʘʪʘ ʥʘ ʥʘʢʣʦʥʘ ʥʘ ʩʲʦʪʚʝʪʥʘʪʘ ʢʨʠʚʘ ʥʘ ʬʠʛ.12. ɼʚʝʪʝ ʨʘʟʩʪʦʷʥʠʷ ʥʘ 



17 

 

ʬʠʛʫʨʘʪʘ ʩʘ ʠʟʙʨʘʥʠ ʩ ʦʛʣʝʜ ʫʯʘʩʪʠʝʪʦ ʥʘ ʘʩʬʘʣʪʘ ʚ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝʪʦ ʥʘ ʧʦʞʘʨʘ ʠ ʥʝʛʦʚʠʷ ʧʨʠʥʦʩ 
ʚʲʚ ʚʝʨʠʞʥʦ ʟʘʧʘʣʚʘʥʝ. 

ʇʨʝʜʩʪʘʚʘ ʟʘ ʪʦʚʘ ʢʘʢ ʪʷʛʘʪʘ ʥʘ ʧʦʞʘʨʘ ʠ ʘʚʘʨʠʡʥʘʪʘ ʚʝʥʪʠʣʘʮʠʷ ʧʨʦʤʝʥʷʪ ʤʘʢʩʠʤʘʣʥʘʪʘ 
ʚʠʩʦʯʠʥʘ ʥʘ ʧʣʘʤʲʢʘ ʝ ʧʦʢʘʟʘʥʘ ʥʘ ʬʠʛ. 13. ʇʣʦʱʪʘ ʥʘ ʨʘʟʣʠʚʘ ʠʤʘ ʛʦʣʷʤʦ ʚʣʠʷʥʠʝ ʚʲʨʭʫ ʚʠʩʦʯʠʥʘʪʘ 
ʥʘ ʧʣʘʤʲʢʘ (ʥʘʢʣʦʥʘ ʥʘ ʢʨʠʚʠʪʝ) ʠ ʩʝ ʚʣʠʷʝ ʧʦ-ʤʘʣʢʦ ʦʪ ʩʢʦʨʦʩʪʪʘ Uair ʥʘ ʚʲʟʜʫʰʥʦʪʦ ʪʝʯʝʥʠʝ, ʢʦʝʪʦ 
ʧʦʩʪʲʧʚʘ ʚ ʧʦʞʘʨʥʦʪʦ ʦʛʥʠʱʝ. 

ɻʦʨʝʥʝʪʦ ʥʘ ʛʫʤʠʪʝ ʝ ʩʲʧʨʦʚʦʜʝʥʦ ʩ ʦʪʜʝʣʷʥʝ ʥʘ ʛʦʣʷʤʦ ʢʦʣʠʯʝʩʪʚʦ ʪʦʢʩʠʯʥʠ ʛʘʟʦʚʝ ʠ ʤʥʦʛʦ 
ʧʣʲʪʝʥ ʜʠʤ, ʢʦʠʪʦ ʟʘʪʨʫʜʥʷʚʘʪ ʝʚʘʢʫʘʮʠʷʪʘ. ɽʢʩʧʣʦʟʠʷʪʘ ʥʘ ʛʫʤʠʪʝ (ʬʠʛ.14) ʧʨʠ ʧʦʞʘʨ ʚ ʪʫʥʝʣ ʤʦʞʝ ʜʘ 
ʙʲʜʝ ʧʨʝʜʦʪʚʨʘʪʝʥʘ ʯʨʝʟ ʥʘʧʦʤʧʚʘʥʝʪʦ ʠʤ ʩ ʘʟʦʪ. 

  ʌʠʛʫʨʘ 14. ɽʢʩʧʣʦʟʠʷ ʥʘ ʘʚʪʦʛʫʤʠ 
ʆʩʥʦʚʥʦʪʦ ʠʟʠʩʢʚʘʥʝ ʢʲʤ ʧʲʪʠʱʘʪʘ ʚʢʣʶʯʠʪʝʣʥʦ ʠ ʪʝʟʠ ʚ ʪʫʥʝʣʠʪʝ ʝ ʧʦʩʪʠʛʘʥʝʪʦ ʥʘ ʙʝʟʦʧʘʩʥʦʩʪ 

ʥʘ ʧʲʪʫʚʘʱʠʪʝ ʧʦ ʪʷʭ. ʇʦʞʘʨʠʪʝ ʚ ʧʲʪʥʠ ʪʫʥʝʣʠ ʩʘ ʜʦʤʠʥʠʨʘʱ ʧʦʪʝʥʮʠʘʣʝʥ ʨʠʩʢ, ʢʦʡʪʦ ʤʦʞʝ ʜʘ ʙʲʜʝ 
ʨʝʜʫʮʠʨʘʥ ʜʦ ʧʨʠʝʤʣʠʚʦ ʥʠʚʦ. ʊʦʚʘ ʧʨʝʜʧʦʣʘʛʘ ʢʦʥʩʪʨʫʢʪʠʚʥʦ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʧʦʩʣʝʜʠʮʠʪʝ (ʟʘʛʫʙʠʪʝ) 
ʦʪ ʧʦʞʘʨ, ʯʨʝʟ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʧʦʞʘʨʥʦʪʦ ʥʘʪʦʚʘʨʚʘʥʝ ʥʘ ʧʲʪʥʠʪʝ ʪʫʥʝʣʠ. 

 
IV.2. ʊʝʭʥʦʣʦʛʠʠ ʟʘ ʚʲʟʜʝʡʩʪʚʠʝ ʚʲʨʭʫ ʧʦʞʘʨʘ 
 

ɼʥʝʩ ʩʪʘʮʠʦʥʘʨʥʠʪʝ ʧʨʦʪʠʚʦʧʦʞʘʨʥʠ ʩʠʩʪʝʤʠ ʩʘ ʫʪʚʲʨʜʝʥʘ ʪʝʭʥʦʣʦʛʠʷ ʟʘ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ 
ʙʝʟʦʧʘʩʥʦʩʪʪʘ ʚ ʪʫʥʝʣʠʪʝ. ʉʪʘʮʠʦʥʘʨʥʠʪʝ ʧʨʦʪʠʚʦʧʦʞʘʨʥʠ ʩʠʩʪʝʤʠ ʩʘ ʘʢʪʠʚʝʥ ʥʘʯʠʥ ʟʘ ʙʦʨʙʘ ʩ 
ʧʦʞʘʨʠʪʝ ʚ ʪʫʥʝʣʠ. ʊʝ ʩʘ ʥʦʚ ʤʝʪʦʜ ʟʘ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʧʦʞʘʨʥʘʪʘ ʙʝʟʦʧʘʩʥʦʩʪ ʚ ʩʨʘʚʥʝʥʠʝ ʩ 
ʢʦʥʚʝʥʮʠʦʥʘʣʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʢʘʪʦ ʧʘʩʠʚʥʘ ʟʘʱʠʪʘ ʠ ʚʝʥʪʠʣʘʮʠʷ. 

ʆʙʱʠʪʝ ʠʟʠʩʢʚʘʥʠʷ ʟʘ ʩʪʘʮʠʦʥʘʨʥʠʪʝ ʧʦʞʘʨʦʛʘʩʠʪʝʣʥʠ ʩʠʩʪʝʤʠ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʚ ʪʘʙʣʠʮʘ 3. 

ʊʘʙʣʠʮʘ 3. ʀʟʠʩʢʚʘʥʠʷ ʢʲʤ ʩʪʘʮʠʦʥʘʨʥʠ ʧʦʞʘʨʦʛʘʩʠʪʝʣʥʠ ʩʠʩʪʝʤʠ  

ʁʀʁʊʃɻɹʆɾ ʅɾʋʇɽ ɾʍɾʃʋ 

ʇʦʜʦʙʨʷʚʘʥʝ ʥʘ ʫʩʣʦʚʠʷ-
ʪʘ ʟʘ ʩʘʤʦʩʧʘʩʷʚʘʥʝ 

 

ʅʝʟʘʙʘʚʥʦ ʦʭʣʘʞʜʘʥʝ ʥʘ  ʧʨʦ-
ʩʪʨʘʥʩʪʚʦʪʦ ʦʢʦʣʦ ʦʛʲʥʷ; 
ʅʘʤʘʣʷʚʘʥʝ ʥʘ  ʦʙʨʘʟʫʚʘʥʝʪʦ 
ʥʘ ʜʠʤ ʠ ʧʦ-ʜʦʙʨʘ ʚʠʜʠʤʦʩʪ; 
ʇʦ-ʤʘʣʢʦ ʪʦʢʩʠʯʥʠ ʛʘʟʦʚʝ; 

ʇʲʪʥʠʮʠʪʝ ʚ ʪʫʥʝʣʠʪʝ ʠʤʘʪ ʧʦ-ʙʝʟʦʧʘʩʥʠ 
ʫʩʣʦʚʠʷ ʟʘ ʝʚʘʢʫʘʮʠʷ ʠ ʧʦ-ʜʦʙʨʠ ʫʩʣʦʚʠʷ ʟʘ 
ʦʮʝʣʷʚʘʥʝ ʚ ʩʣʫʯʘʡ ʥʘ ʟʘʢʣʝʱʚʘʥʝ; 

ʇʦʜʦʙʨʷʚʘʥʝ ʥʘ ʜʦʩʪʲʧʘ 
ʥʘ ʩʧʘʩʠʪʝʣʥʠʪʝ ʝʢʠʧʠ 

ʆʛʨʘʥʠʯʘʚʘʥʝ ʩʢʦʨʦʩʪʪʘ ʥʘ 
ʦʪʜʝʣʷʥʝ ʥʘ ʪʦʧʣʠʥʘ (HRR) 
ʅʝʟʘʙʘʚʥʦ ʦʭʣʘʞʜʘʥʝ ʥʘ 
ʧʨʦʩʪʨʘʥʩʪʚʦʪʦ ʦʢʦʣʦ ʦʛʲʥʷ; 
ʅʘʤʘʣʷʚʘʥʝ ʦʙʨʘʟʫʚʘʥʝʪʦ ʥʘ 
ʜʠʤ ʠ ʧʦ-ʜʦʙʨʘ ʚʠʜʠʤʦʩʪ; 
ɹʣʦʢʠʨʘʥʝ ʥʘ ʣʲʯʠʩʪʘʪʘ 
ʪʦʧʣʠʥʘ; 

ʇʦʞʘʨʥʠʪʝ ʠ ʩʧʘʩʠʪʝʣʥʠʪʝ ʩʣʫʞʙʠ ʠʤʘʪ ʧʦ-
ʣʝʩʝʥ ʜʦʩʪʲʧ ʜʦ ʦʛʲʥʷ ʟʘ ʙʦʨʙʘ ʩ ʧʦʞʘʨʘ. 
ɼʦʩʪʲʧʲʪ ʤʦʞʝ ʜʘ ʩʝ ʥʘʧʨʘʚʠ ʠ ʦʪ ʜʚʝʪʝ 
ʩʪʨʘʥʠ ʥʘ ʧʦʞʘʨʘ ʩ ʥʦʨʤʘʣʥʦ ʟʘʱʠʪʥʦ 
ʦʙʦʨʫʜʚʘʥʝ. 
ʉʠʩʪʝʤʠʪʝ ʫʚʝʣʠʯʘʚʘʪ ʙʝʟʦʧʘʩʥʦʩʪʪʘ ʥʘ 
ʧʦʞʘʨʥʠʢʘʨʠʪʝ; 

ʇʨʝʜʦʪʚʨʘʪʷʚʘʥʝ ʥʘ 
ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝʪʦ ʥʘ 
ʦʛʲʥʷ 

ʆʛʨʘʥʠʯʘʚʘʥʝ ʩʢʦʨʦʩʪʪʘ ʥʘ 
ʦʪʜʝʣʷʥʝ ʥʘ ʪʦʧʣʠʥʘ; 
ʅʝʟʘʙʘʚʥʦ ʦʭʣʘʞʜʘʥʝ ʥʘ 
ʧʨʦʩʪʨʘʥʩʪʚʦʪʦ ʦʢʦʣʦ ʦʛʲʥʷ; 

ʇʦʞʘʨʲʪ ʤʦʞʝ ʜʘ ʙʲʜʝ ʦʛʨʘʥʠʯʝʥ ʜʦ 
ʧʲʨʚʦʪʦ ʧʨʝʚʦʟʥʦ ʩʨʝʜʩʪʚʦ. ɻʦʣʷʤʘ 
ʦʧʘʩʥʦʩʪ ʧʨʠ ʥʘʣʠʯʠʝ ʥʘ ʪʦʚʘʨʥʠ 
ʘʚʪʦʤʦʙʠʣʠ (ʢʘʤʠʦʥʠ); 
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ɹʣʦʢʠʨʘʥʝ ʥʘ ʣʲʯʠʩʪʘʪʘ 
ʪʦʧʣʠʥʘ; 

ʆʛʨʘʥʠʯʘʚʘʥʝ ʥʘ ʱʝʪʠʪʝ 
ʥʘ ʪʫʥʝʣʥʘʪʘ ʩʪʨʫʢʪʫʨʘ 

ʅʝʟʘʙʘʚʥʦ ʦʭʣʘʞʜʘʥʝ ʥʘ 
ʧʨʦʩʪʨʘʥʩʪʚʦʪʦ ʦʢʦʣʦ ʦʛʲʥʷ; 
ɹʣʦʢʠʨʘʥʝ ʥʘ ʣʲʯʠʩʪʘʪʘ 
ʪʦʧʣʠʥʘ. 

ʊʫʥʝʣʥʘʪʘ ʩʪʨʫʢʪʫʨʘ ʠ ʦʙʦʨʫʜʚʘʥʝʪʦ ʥʷʤʘ 
ʜʘ ʙʲʜʘʪ ʧʦʜʣʦʞʝʥʠ ʧʨʠ ʩʲʱʘʪʘ ʝʢʩʧʦʟʠʮʠʷ 
ʚʨʝʤʝ ʠ ʪʝʤʧʝʨʘʪʫʨʘ, ʘʢʦ ʥʝ ʩʝ ʠʟʧʦʣʟʚʘ 
ʩʠʩʪʝʤʘ. ʇʦʟʚʦʣʷʚʘ ʧʦ-ʢʨʘʪʢʦ ʚʨʝʤʝ ʟʘ 
ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʩʣʝʜ ʧʦʞʘʨʘ. 

 

ɺ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʧʨʠʣʘʛʘʥʘʪʘ ʪʝʭʥʦʣʦʛʠʷ ʧʦʩʦʯʝʥʠʪʝ ʠʟʠʩʢʚʘʥʠʷ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʠʟʧʲʣʥʝʥʠ ʥʘ 
ʨʘʟʣʠʯʥʠ ʥʠʚʘ. NFPA 502 ʧʨʝʜʦʩʪʘʚʷ ʦʩʥʦʚʥʘ ʠʥʬʦʨʤʘʮʠʷ ʠ ʠʥʞʝʥʝʨʥʠ ʠʟʠʩʢʚʘʥʠʷ ʟʘ ʩʠʩʪʝʤʠ, ʢʦʠʪʦ 
ʜʘ ʙʲʜʘʪ ʠʥʩʪʘʣʠʨʘʥʠ ʚ ʪʫʥʝʣʠ. 

 
IV.3. ʇʦʞʘʨʦʛʘʩʠʪʝʣʥʘ ʝʬʝʢʪʠʚʥʦʩʪ ʥʘ ʜʠʩʧʝʨʛʠʨʘʥʘ ʚʦʜʥʘ ʩʪʨʫʷ 
 

ɺʦʜʘʪʘ ʝ ʥʘʡ-ʯʝʩʪʦ ʩʨʝʱʘʥʠʷʪ ʧʦʞʘʨʦʛʘʩʠʪʝʣʝʥ ʘʛʝʥʪ. ʊʦʡ ʠʤʘ ʚʠʩʦʢ ʩʧʝʮʠʬʠʯʝʥ ʪʦʧʣʠʥʝʥ 
ʢʘʧʘʮʠʪʝʪ ʠ ʣʘʪʝʥʪʥʘ ʪʦʧʣʠʥʘ ʥʘ ʠʟʧʘʨʷʚʘʥʝ, ʭʠʤʠʯʝʩʢʘ ʠʥʝʨʪʥʦʩʪ ʢʲʤ ʧʦʚʝʯʝʪʦ ʚʝʱʝʩʪʚʘ ʠ 
ʤʘʪʝʨʠʘʣʠ, ʥʠʩʢʘ ʮʝʥʘ ʠ ʥʘʣʠʯʥʦʩʪ. 

ʇʨʝʜʠʤʩʪʚʘʪʘ ʥʘ ʜʠʩʧʝʨʛʠʨʘʥʘʪʘ ʚʦʜʥʘ ʩʪʨʫʷ ʩʪʘʚʘʪ ʦʯʝʚʠʜʥʠ, ʢʦʛʘʪʦ ʜʠʘʤʝʪʲʨʲʪ ʥʘ 
ʢʘʧʯʠʮʠʪʝ ʝ ʧʦ-ʤʘʣʲʢ ʦʪ 300 ʤʠʢʨʦʥʘ. ʆʪʩʪʨʘʥʷʚʘʥʝʪʦ ʥʘ ʪʦʧʣʠʥʘʪʘ ʦʪ ʧʣʘʤʲʢʘ ʠ ʧʦʚʲʨʭʥʦʩʪʪʘ ʥʘ 
ʛʦʨʷʱʠʷ ʤʘʪʝʨʠʘʣ ʠ ʤʘʣʢʠʪʝ ʢʘʧʯʠʮʠ ʩʝ ʠʟʧʘʨʷʚʘʪ ʠ ʩʝ ʦʩʚʦʙʦʞʜʘʚʘ ʛʦʣʷʤʦ ʢʦʣʠʯʝʩʪʚʦ ʧʘʨʘ, ʢʦʝʪʦ 
ʥʘʤʘʣʷʚʘ ʦʙʝʤʥʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʘ ʢʠʩʣʦʨʦʜ ʆ2 ʠ ʧʦ ʪʦʟʠ ʥʘʯʠʥ ʜʦʧʲʣʥʠʪʝʣʥʦ ʧʦʪʠʩʢʘ ʛʦʨʝʥʝʪʦ. 
ʄʘʣʢʠʪʝ ʢʘʧʯʠʮʠ ʩʠʣʥʦ ʥʘʤʘʣʷʚʘʪ ʪʦʧʣʠʥʥʦʪʦ ʠʟʣʲʯʚʘʥʝ ʥʘ ʦʛʲʥʷ ʠ ʥʝ ʧʦʟʚʦʣʷʚʘʪ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʥʦʚʠ 
ʦʛʥʠʱʘ. ʊʦʚʘ ʧʦʟʚʦʣʷʚʘ ʜʘ ʩʝ ʣʦʢʘʣʠʟʠʨʘ ʮʝʥʪʲʨʘ, ʢʦʝʪʦ ʥʝ ʩʝ ʧʦʩʪʠʛʘ ʩ ʜʨʫʛ ʤʝʪʦʜ ʟʘ ʧʦʪʫʰʘʚʘʥʝ ʥʘ 
ʧʦʞʘʨ. 

 
 
ʀɿɺʆɼʀ ʢʲʤ ɻʃɸɺɸ 4: 
 

1. ʇʨʠ ʥʘʧʨʘʚʝʥʠʷ ʘʥʘʣʠʟ ʥʘ ʥʷʢʦʠ ʦʪ ʫʯʘʩʪʚʘʱʠʪʝ ʢʦʤʧʦʥʝʥʪʠ ʚ ʧʦʞʘʨʥʦʪʦ ʥʘʪʦʚʘʨʚʘʥʝ ʚ 
ʧʲʪʥʠʪʝ ʪʫʥʝʣʠ, ʢʘʪʦ ʘʚʪʦʤʦʙʠʣʥʠ ʛʫʤʠ ʠ ʘʩʬʘʣʪʦʚʦ ʧʦʢʨʠʪʠʝ ʩʝ ʫʩʪʘʥʦʚʠ, ʯʝ ʧʨʠ ʟʘʧʘʣʚʘʥʝ ʧʨʦʤʝʥʷʪ 
ʜʠʥʘʤʠʢʘʪʘ ʥʘ ʧʦʞʘʨʘ. ɻʦʨʝʥʝʪʦ ʥʘ ʛʫʤʠ ʠ ʘʩʬʘʣʪ ʝ ʩʲʧʨʦʚʦʜʝʥʦ ʩ ʦʪʜʝʣʷʥʝʪʦ ʥʘ  ʛʦʣʷʤʦ ʢʦʣʠʯʝʩʪʚʦ 
ʪʦʢʩʠʯʥʠ ʛʘʟʦʚʝ ʠ ʤʥʦʛʦ ʧʣʲʪʝʥ ʜʠʤ, ʢʦʠʪʦ ʟʘʪʨʫʜʥʷʚʘʪ ʝʚʘʢʫʘʮʠʷʪʘ. 

2. ʇʨʦʤʷʥʘʪʘ ʥʘ ʜʠʥʘʤʠʢʘʪʘ ʥʘ ʧʦʞʘʨʘ ʟʘ ʩʤʝʪʢʘ ʥʘ ʥʘʨʘʩʥʘʣʦʪʦ ʧʦʞʘʨʥʦ ʥʘʪʦʚʘʨʚʘʥʝ, 
ʟʘʪʨʫʜʥʷʚʘ ʧʦʞʘʨʦʛʘʩʝʥʝʪʦ ʠ ʩʲʟʜʘʚʘ ʦʧʘʩʥʦʩʪʠ ʟʘ ʢʦʥʩʪʨʫʢʮʠʷʪʘ, ʩʲʦʨʲʞʝʥʠʷʪʘ ʚ ʪʫʥʝʣʘ, ʧʲʪʫʚʘʱʠʪʝ 
ʠ ʩʧʘʩʠʪʝʣʥʠʪʝ ʝʢʠʧʠ; 

3. ɼʠʩʧʝʨʛʠʨʘʥʘʪʘ ʚʦʜʥʘ ʩʪʨʫʷ ʟʥʘʯʠʪʝʣʥʦ ʫʚʝʣʠʯʘʚʘ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʛʘʩʝʥʝʪʦ. ʇʨʝʜʠʤʩʪʚʘʪʘ 
ʥʘ ʜʠʩʧʝʨʛʠʨʘʥʘʪʘ ʚʦʜʥʘ ʩʪʨʫʷ ʩʪʘʚʘʪ ʦʯʝʚʠʜʥʠ, ʢʦʛʘʪʦ ʜʠʘʤʝʪʲʨʲʪ ʥʘ ʢʘʧʯʠʮʠʪʝ ʝ ʧʦ-ʤʘʣʲʢ ʦʪ 300 
ʤʠʢʨʦʥʘ. 

4. ɺʦʜʥʠʪʝ ʢʘʧʢʠ ʥʘʤʘʣʷʚʘʪ ʣʲʯʠʩʪʘʪʘ ʪʦʧʣʠʥʘ, ʧʦʣʫʯʝʥʘ ʦʪ ʟʘʦʙʠʢʘʣʷʱʘʪʘ ʪʫʥʝʣʥʘ ʩʨʝʜʘ, ʢʘʪʦ 
ʪʦʟʠ "ʝʢʨʘʥʠʨʘʱ" ʝʬʝʢʪ ʧʦʤʘʛʘ ʜʘ ʩʝ ʧʨʝʜʦʪʚʨʘʪʠ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝʪʦ ʥʘ ʦʛʲʥʷ ʠ ʜʘ ʩʝ ʟʘʱʠʪʷʪ 
ʧʲʪʥʠʮʠʪʝ, ʙʷʛʘʱʠ ʦʪ ʧʦʞʘʨʘ. 

 
 
 
 

ɼʄɹɻɹ 5. ɾʃʊʈɾʉʁʅɾʆʋɹʄʆʇ ʁʀʊʄɾɽɻɹʆɾ ʆɹ ʈʉʁʄʇɿʁʅʁ ʃʇʆʊʋʉʌʃʏʁʁ 
ɻʇɽʆʁ ʉɹʀʈʉʓʊʃɻɹʒʁ ɽʗʀʁ 

 

ɽʜʥʘ ʦʪ ʟʘʜʘʯʠʪʝ, ʧʦʩʪʘʚʝʥʠ ʚʲʚ ʚʪʦʨʘ ʛʣʘʚʘ ʥʘ ʨʘʟʨʘʙʦʪʢʘʪʘ, ʝ ʜʘ ʩʝ ʠʟʩʣʝʜʚʘʪ ʜʠʩʧʝʨʩʥʠʪʝ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʨʘʟʧʨʲʩʢʚʘʱʠ ʜʶʟʠ ʟʘ ʜʘ ʩʝ ʦʧʪʠʤʠʟʠʨʘ ʠʟʙʦʨʘ ʥʘ ʧʦʜʭʦʜʷʱʠ ʜʶʟʠ ʟʘ ʩʲʦʪʚʝʪʥʘʪʘ 
ʩʠʩʪʝʤʘ. ʊʦʚʘ ʠʟʩʣʝʜʚʘʥʝ ʧʨʝʤʠʥʘ ʧʨʝʟ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦ ʠʟʤʝʨʚʘʥʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠʪʝ ʥʘ ʥʷʢʦʣʢʦ 
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ʜʶʟʠ ʩʲʩ ʩʧʝʮʠʘʣʥʦ ʢʦʥʩʪʨʫʠʨʘʥ ʩʪʝʥʜ, ʩʣʝʜ ʢʦʝʪʦ ʠʟʤʝʨʚʘʥʠʷʪʘ ʙʷʭʘ ʦʙʨʘʙʦʪʝʥʠ ʩʲʦʙʨʘʟʥʦ 
ʧʨʝʜʩʪʘʚʝʥʘʪʘ ʤʝʪʦʜʠʢʘ. 

 
V.1. ʄʝʪʦʜʠʢʘ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʪʦ ʠʟʩʣʝʜʚʘʥʝ 
 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʥʠʷʪ ʩʪʝʥʜ (ʪʨʲʙʥʘ ʢʦʥʩʪʨʫʢʮʠʷ), ʩ ʢʦʡʪʦ ʙʷʭʘ ʠʟʚʲʨʰʝʥʠ ʝʢʩʧʝʨʠʤʝʥʪʠ ʟʘ 
ʧʦʚʝʜʝʥʠʝʪʦ ʥʘ ʨʘʟʧʨʲʩʢʚʘʱʠ ʜʶʟʠ, ʙʝʰʝ ʠʟʛʨʘʜʝʥ ʚ ʜʚʦʨʘ ʥʘ ʃʘʙʦʨʘʪʦʨʥʠʷ ʙʣʦʢ ʥʘ ʄʠʥʥʦ-ʛʝʦʣʦʞʢʠʷ 
ʫʥʠʚʝʨʠʩʪʝʪ. ʅʘ ʬʠʛʫʨʘ 15 ʝ ʧʦʢʘʟʘʥʘ ʧʨʠʥʮʠʧʥʘ ʩʭʝʤʘ ʥʘ ʩʪʝʥʜʘ. ʅʘ ʩʧʝʮʠʘʣʥʘ ʜʦʙʨʝ ʫʢʨʝʧʝʥʘ 
ʢʦʥʩʪʨʫʢʮʠʷ (ʬʠʛ. 16 ʘ) ʝ ʧʦʩʪʘʚʝʥʘ ʪʨʲʙʘ ʥʘ ʚʠʩʦʯʠʥʘ 6 m, ʚ ʢʨʘʷ ʥʘ ʢʦʷʪʦ ʝ ʧʦʩʪʘʚʝʥʘ ʨʘʟʧʨʲʩʢʚʘʱʘ 
ʜʶʟʘ (ʧʦʟʠʮʠʷ 6 ʥʘ ʬʠʛ. 15 ʠ ʬʠʛ.16 ʙ). ʀʟʛʨʘʜʝʥʘ ʝ ʩʠʩʪʝʤʘ ʟʘ ʢʦʥʪʨʦʣʠʨʘʥʦ ʧʦʜʘʚʘʥʝ ʠ ʩʧʠʨʘʥʝ ʥʘ 
ʚʦʜʘ, ʠʟʤʝʨʚʘʥʝ ʥʘ ʜʝʙʠʪʘ (ʬʠʛ.16 ʚ) ʠ ʧʨʦʩʣʝʜʷʚʘʥʝ ʥʘ ʨʘʙʦʪʥʦʪʦ ʥʘʣʷʛʘʥʝ (ʧʦʟʠʮʠʷ 3 ʥʘ ʬʠʛ. 15 ʠ 
ʬʠʛ.17 ʘ) ʚ ʩʠʩʪʝʤʘʪʘ. ʈʘʙʦʪʥʦʪʦ ʥʘʣʷʛʘʥʝ ʩʝ ʦʩʠʛʫʨʷʚʘ ʦʪ ʧʦʞʘʨʝʥ ʢʨʘʥ ʠʣʠ  ʧʨʦʪʠʚʦʧʦʞʘʨʝʥ 
ʘʚʪʦʤʦʙʠʣ. 

 
ʌʠʛʫʨʘ 15. ʉʪʝʥʜ ʟʘ ʠʟʩʣʝʜʚʘʥʝ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʠʥʪʝʥʟʠʚʥʦʩʪʪʘ ʥʘ ʧʦʢʨʠʪʠʝ ʥʘ 

ʚʦʜʥʘʪʘ ʩʪʨʫʷ ʦʪ ʨʘʟʧʨʲʩʢʚʘʱʘ ʜʶʟʘ 
1 - ʧʦʞʘʨʝʥ ʢʨʘʥ; 2 ï h ʣʘʥʛ; 3 - ʤʘʥʦʤʝʪʲʨ ʩ ʦʙʭʚʘʪ  10bar; 4 ï ʩʧʠʨʘʪʝʣʝʥ ʢʨʘʥ; 5 ï ʟʘʭʨʘʥʚʘʱ 

ʪʨʲʙʦʧʨʦʚʦʜ; 6-  ʨʘʟʧʨʲʩʢʚʘʱʘ ʜʶʟʘ ; 7 ï ʤʝʨʠʪʝʣʥʠ ʩʲʜʦʚʝ; 
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ʘ) ʩʪʘʙʠʣʠʟʠʨʘʥʝ ʥʘ ʨʘʤʢʘʪʘ 

 
ʙ) ʨʘʟʧʨʲʩʢʚʘʱʘ ʜʶʟʘ 

 

ʚ) ʠʟʜʠʛʘʥʝ ʥʘ ʢʦʥʩʪʨʫʢʮʠʷʪʘ 

 

ʛ) ʦʙʱ ʚʠʜ ʥʘ ʩʪʝʥʜʘ 

ʌʠʛʫʨʘ 16. ɽʪʘʧʠ ʧʨʠ ʢʦʥʩʪʨʫʠʨʘʥʝ ʠ ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʝʢʩʧʝʨʠʤʝʪʘʣʥʘʪʘ ʫʩʪʘʥʦʚʢʘ 
 
ʀʟʩʣʝʜʚʘʥʠ ʩʘ ʨʘʟʧʨʲʩʢʚʘʱʠ ʜʶʟʠ ʩ ʨʘʟʣʠʯʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʎʝʣʪʘ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘ ʝ ʜʘ ʩʝ 

ʦʧʨʝʜʝʣʠ ʲʛʲʣʘ ʥʘ ʜʝʡʩʪʚʠʝ ʥʘ ʜʶʟʘʪʘ (ʬʠʛ.17ʙ), ʟʦʥʘʪʘ ʠ ʠʥʪʝʥʟʠʚʥʦʩʪʪʘ ʥʘ ʦʨʦʩʷʚʘʥʝ, ʢʘʢʪʦ ʠ 
ʨʘʟʤʝʨʘ ʥʘ ʢʘʧʢʠʪʝ ʚ ʠʟʩʣʝʜʚʘʥʠʷ ʦʨʦʩʠʪʝʣʝʥ ʫʯʘʩʪʲʢ. ɿʘ ʜʘ ʩʝ ʦʧʨʝʜʝʣʷʪ ʪʝʟʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ 
ʪʝʨʝʥʘ ʚ ʦʨʦʩʠʪʝʣʥʘʪʘ ʟʦʥʘ ʙʷʭʘ ʨʘʟʧʦʣʦʞʝʥʠ ʝʜʥʘʢʚʠ ʤʝʨʠʪʝʣʥʠ ʩʲʜʦʚʝ (ʧʦʟʠʮʠʷ 7 ʥʘ ʬʠʛ. 15 ʠ ʬʠʛ. 
17 ʛ) ʚʲʚ ʬʦʨʤʘʪʘ ʥʘ ʙʫʢʚʘ ʊ ʩ ʰʠʨʦʯʠʥʘ 3 m ʠ ʜʲʣʞʠʥʘ 1,5 m. ʅʘ ʬʠʛ. 17 ʚ ʝ ʧʦʢʘʟʘʥ ʨʘʟʭʦʜʦʤʝʨʘ, ʩ 
ʢʦʡʪʦ ʙʝʰʝ ʢʦʥʪʨʦʣʠʨʘʥ ʧʦʜʘʚʘʥʠʷ ʜʝʙʠʪ, ʘ ʥʘ ʬʠʛ. 17ʘ ʝ ʧʦʢʘʟʘʥ ʤʘʥʦʤʝʪʲʨʘ ʧʦ ʢʦʡʪʦ ʩʝ ʦʪʯʠʪʘʰʝ 
ʥʘʣʷʛʘʥʝʪʦ. 



21 

 

 

 
ʘ) ʄʘʥʦʤʝʪʲʨ 

 
ʙ) ʢʦʥʫʩ ʥʘ ʨʘʟʧʨʲʩʢʚʘʥʝ 

 
ʚ) ʈʘʟʭʦʜʦʤʝʨ Badger Meter 

 

 
ʛ) ʤʝʨʠʪʝʣʥʠ ʩʲʜʦʚʝ - ʨʘʟʧʦʣʦʞʝʥʠʝ 

ʌʠʛʫʨʘ 17. ʂʦʥʪʨʦʣʥʠ ʫʨʝʜʠ 
ɺ ʮʝʥʪʲʨʘ ʥʘ ʩʪʝʥʜʘ ʩ ʨʘʟʤʝʨʠ ʰʠʨʦʯʠʥʘ 3 m ʠ ʚʠʩʦʯʠʥʘ 6 m ʝ ʤʦʥʪʠʨʘʥ ʠʟʩʣʝʜʚʘʥʠʷ 

ʨʘʟʧʨʲʩʢʚʘʯ. ʉʝʜʣʦʪʦ ʥʘ ʨʘʟʧʨʲʩʢʚʘʯʘ ʝ ʧʦʩʪʥʘʚʝʥʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʥʘ ʟʘʭʨʘʥʚʘʱʠʷ ʪʨʲʙʦʧʨʦʚʦʜ ʩ 
ʛʣʘʚʘʪʘ ʥʘ ʨʘʟʧʨʲʩʢʚʘʯʘ ʥʘʜʦʣʫ, ʢʘʪʦ ʨʘʟʩʪʦʷʥʠʝʪʦ ʦʪ ʛʣʘʚʘʪʘ ʜʦ ʛʦʨʥʠʷ ʨʲʙ ʥʘ ʤʝʨʠʪʝʣʥʠʪʝ ʩʲʜʦʚʝ ʝ 
5,60 m. ʂʦʣʠʯʝʩʪʚʦʪʦ ʚʦʜʘ, ʨʘʟʧʨʝʜʝʣʝʥʘ ʚʲʨʭʫ ʧʣʦʱʪʘ ʧʦʜ ʨʘʟʧʨʲʩʢʚʘʯʘ ʩʝ ʩʲʙʠʨʘ ʩ ʧʦʤʦʱʪʘ ʥʘ 
ʦʩʤʦʲʛʲʣʥʠ ʤʝʨʠʪʝʣʥʠ ʩʲʜʦʚʝ ʩ ʨʘʟʤʝʨʠ: 0.25 ʭ 0.25 ʭ 0.30 m ʠ ʧʣʦʱ ʥʘ 1 ʤʝʨʠʪʝʣʝʥ ʩʲʜ 0.0526 m2 
(ʬʠʛ.18). ɺʦʜʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ ʩʝ ʠʟʤʝʨʚʘ ʧʦʩʨʝʜʩʪʚʦʤ ʣʘʙʦʨʘʪʦʨʥʠ ʤʝʥʟʫʨʠ ʩ ʚʤʝʩʪʠʤʦʩʪ 100 ml, 250 
ml, 500 ml ʠ 1000 ml ʩ ʦʪʯʠʪʘʥʝ, ʩʲʦʪʚʝʪʥʦ Ñ1 ml, Ñ2 ml ʠ Ñ50 ml, ʢʦʝʪʦ ʦʪʥʝʩʝʥʦ ʢʲʤ ʦʩʨʝʜʥʝʥʦʪʦ 
ʩʲʜʲʨʞʘʥʠʝ ʚ ʤʝʨʠʪʝʣʥʠʪʝ ʩʲʜʦʚʝ ʦʙʝʟʧʝʯʘʚʘ ʪʦʯʥʦʩʪ Ñ1%. ɺ ʠʟʤʝʨʚʘʥʠʷʪʘ ʙʷʭʘ ʠʟʧʦʣʟʚʘʥʠ 39 
ʤʝʨʠʪʝʣʥʠ ʩʲʜʘ ʩ ʦʙʘʱʘ ʧʣʦʱ 2,0514 m2.  

ʇʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʠʪʝ ʝ ʦʪ 4 min.  ʜʦ 20 min. ɺʨʝʤʝʪʦ ʩʝ ʠʟʤʝʨʚʘ ʩ ʝʣʝʢʪʨʦʥʝʥ 
ʭʨʦʥʦʤʝʪʲʨ ʤʘʨʢʘ ĂSamsungñ. ʇʨʦʚʝʜʝʥʠ ʩʘ ʝʜʠʥ ʠʣʠ ʜʚʘ ʦʧʠʪʘ ʩ ʨʘʟʣʠʯʥʠʪʝ ʜʶʟʠ ʧʨʠ ʨʘʟʣʠʯʥʠ 
ʥʘʣʷʛʘʥʠʷ. ʈʘʙʦʪʥʦʪʦ ʥʘʣʷʛʘʥʝ ʩʝ ʩʲʟʜʘʚʘ ʦʪ ʧʦʞʘʨʝʥ ʢʨʘʥ ʠʣʠ ʧʨʦʪʠʚʦʧʦʞʘʨʝʥ ʘʚʪʦʤʦʙʠʣ Magirus 
Deutz 170. ɿʘ ʦʪʯʠʪʘʥʝ ʥʘ ʥʘʣʷʛʘʥʝʪʦ ʝ ʠʟʧʦʣʟʚʘʥ ʤʘʥʦʤʝʪʲʨ ʩ ʦʙʭʚʘʪ ʥʘ ʨʘʙʦʪʥʘʪʘ ʟʦʥʘ 0 barõ10 bar. 
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ʌʠʛʫʨʘ 18. ʈʘʟʤʝʨʠ ʥʘ ʢʦʣʝʢʪʦʨʝʥ ʩʲʜ 

 
ʉʣʝʜ ʧʨʠʢʣʶʯʚʘʥʝ ʥʘ ʦʧʠʪʘ ʩʝ ʠʟʤʝʨʚʘ ʦʙʝʤʘ ʥʘ ʚʦʜʘʪʘ ʚʲʚ ʚʩʝʢʠ ʤʝʨʠʪʝʣʝʥ ʩʲʜ. ʆʙʝʤʘ, 

ʚʨʝʤʝʪʦ ʟʘ ʧʦʣʫʯʘʚʘʥʝʪʦ ʤʫ ʠ ʧʣʦʱʪʘ ʥʘ ʩʲʜʘ ʩʘ ʦʩʥʦʚʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʠʥʪʝʥʟʠʚʥʦʩʪʪʘ 
ʥʘ ʦʨʦʩʷʚʘʥʝ, ʘ ʠʤʝʥʥʦ:  

3

2
*100

minmin

V dm mm
I

S dmt

è ø
= =é ù

é ùê ú                        (1) 
ʢʲʜʝʪʦ: V ï ʦʙʝʤ ʥʘ ʚʦʜʘʪʘ ʚ ʩʲʜʘ, dm3;  S ï ʧʨʠʝʤʥʘ ʧʣʦʱ ʥʘ ʩʲʜʘ, dm2; 

Ỉ - ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘ, min.  
ɿʘ ʜʘ ʩʝ ʦʮʝʥʠ ʨʘʜʠʘʣʥʘʪʘ ʩʠʤʝʪʨʠʷ ʥʘ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʚʦʜʘʪʘ, ʙʷʭʘ ʧʨʦʚʝʜʝʥʠ 

ʜʦʧʲʣʥʠʪʝʣʥʠ ʪʝʩʪʦʚʝ ʩʲʩ ʟʘʚʲʨʪʘʥʝ ʥʘ ʧʨʠʝʤʥʠʪʝ ʩʲʜʦʚʝ ʥʘ 45 ʛʨʘʜʫʩʘ. 
ɿʘ ʜʘ ʩʝ ʦʧʨʝʜʝʣʠ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʢʘʧʢʠʪʝ ʧʦ ʨʘʟʤʝʨʠ ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʙʲʜʝ ʟʘʧʘʟʝʥʘ 

ʪʷʭʥʘʪʘ ʧʲʨʚʦʥʘʯʘʣʥʘ ʬʦʨʤʘ ʧʨʠ ʧʦʧʘʜʘʥʝʪʦ ʠʤ ʚʲʨʭʫ ʧʦʚʲʨʭʥʦʩʪʪʘ. ɿʘ ʪʘʟʠ ʮʝʣ ʙʷʭʘ ʠʟʧʦʣʟʚʘʥʠ 
ʙʣʶʜʘ ʥʘ ʇʝʪʨʠ (ʬʠʛ.19ʘ), ʯʠʠʪʦ ʜʲʥʘ ʩʘ ʟʘʧʲʣʥʝʥʠ ʩ ʚʠʩʢʦʟʥʘ ʪʝʯʥʦʩʪ-ʨʠʮʠʥʦʚʦ ʤʘʩʣʦ, ʚʲʨʭʫ ʢʦʷʪʦ 
ʢʘʧʢʠʪʝ ʜʘ ʩʲʭʨʘʥʷʪ ʬʦʨʤʘʪʘ ʩʠ ʜʦʩʪʘʪʲʯʥʦ ʜʲʣʛʦ, ʚ ʨʝʘʣʥʠ ʨʘʟʤʝʨʠ. 

ʉʣʝʜ ʦʨʦʩʷʚʘʥʝʪʦ ʧʝʪʨʠʝʚʠʪʝ ʙʣʶʜʘ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʩ ʤʠʢʨʦʩʢʦʧ Reflecta ʩʲʩ ʩʢʘʣʘ ʠ 
ʜʦʧʲʣʥʠʪʝʣʥʘ ʣʠʥʠʷ (ʬʠʛ.19ʙ), ʢʘʪʦ ʠʟʦʙʨʘʞʝʥʠʷʪʘ ʩʝ ʟʘʩʥʝʤʘʪ. 

  
                   ʘ) ʙʣʶʜʘ ʥʘ ʇʝʪʨʠ      ʙ) ʟʘʩʥʝʤʘʥʝ ʩ ʤʠʢʨʦʩʢʦʧ 

ʌʠʛʫʨʘ 19. ɿʘʩʥʝʤʘʥʝ ʩ ʤʠʢʨʦʩʢʦʧ ʥʘ ʧʝʪʨʠʝʚʠ ʙʣʶʜʘ 
 

ʄʝʩʪʘʪʘ, ʥʘ ʢʦʠʪʦ ʩʝ ʧʦʩʪʘʚʷʪ ʙʣʶʜʘʪʘ ʥʘ ʇʝʪʨʠ ʩʘ ʧʦʢʘʟʘʥʠ ʥʘ ʬʠʛ. 20.  
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ʌʠʛʫʨʘ 20. ʇʦʣʦʞʝʥʠʝ ʥʘ ʙʣʶʜʘʪʘ ʥʘ Petri ʌʠʛʫʨʘ 20 ʘ. ɺʦʜʥʠ ʢʘʧʢʠʪʝ ʚ ʙʣʶʜʦ ʥʘ Petri 

     
 
ɼʚʝ ʦʪ ʠʟʦʙʨʘʞʝʥʠʷʪʘ, ʟʘʩʥʝʪʠ ʩ ʤʠʢʨʦʩʢʦʧʘ ʩʘ ʧʦʢʘʟʘʥʠ ʥʘ ʬʠʛ. 21. 
 

  
 

ʌʠʛʫʨʘ 21. ʀʟʦʙʨʘʞʝʥʠʝ ʥʘ ʩʲʙʨʘʥʠʪʝ ʢʘʧʢʠ ʥʘ ʢʦʪʘ ʪʝʨʝʥ, ʟʘʩʥʪʰ  ʩ ʤʠʢʨʦʩʢʦʧʘ 
 

ʇʦʧʘʜʥʘʣʦʪʦ ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʘ ʚ ʤʝʨʠʪʝʣʥʠʪʝ ʩʲʜʦʚʝ ʝ ʦʧʨʝʜʝʣʣʝʥʦ ʩʲʛʣʘʩʥʦ ʩʭʝʤʘʪʘ (ʬʠʛ. 17 
ʛ) ʚ ʝʜʥʘʪʘ ʧʦʣʫʨʘʚʥʠʥʘ ʧʦ ʍ. ʉʪʦʡʥʦʩʪʠʪʝ ʧʦ ʋ ʚ ʜʨʫʛʘʪʘ ʧʦʣʫʨʘʚʥʠʥʘ ʩʘ ʩʠʤʝʪʨʠʯʥʠ ʩʧʨʷʤʦ ʦʩʪʘ ʍ. 
ʇʦʣʫʯʝʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʚ ʩʲʜʦʚʝʪʝ, ʢʦʠʪʦ ʩʘ ʧʦʜʨʝʜʝʥʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʥʘ ʦʩʪʘ X ʩʝ ʪʨʘʥʩʣʠʨʘʪ 
ʩʧʨʷʤʦ ʮʝʥʪʲʨʘ ʥʘ ʟʦʥʘʪʘ. ʊʘʢʘ ʩʝ ʧʦʣʫʯʘʚʘʪ ʩʪʦʡʥʦʩʪʠ ʚ ʜʚʝʪʝ ʧʦʣʫʨʘʚʥʠʥʠ. ɿʘ ʧʦʣʫʯʘʚʘʥʝ ʥʘ 
ʧʣʦʱʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʝ ʥʘʧʨʘʚʝʥʦ ʦʩʨʝʜʥʷʚʘʥʝ ʤʝʞʜʫ ʜʚʝ ʩʲʩʝʜʥʠ ʠʟʤʝʨʚʘʥʠʷ, ʢʘʢʪʦ ʝ ʧʦʢʘʟʘʥʦ ʥʘ 
ʬʠʛ. 22. ʊʦʯʢʠʪʝ ʚ ʢʦʠʪʦ ʠʤʘ ʠʟʤʝʨʚʘʥʝ ʩʘ ɸ1 (-Ri;0); ɸ2 (Ri;0); ɺ1 (0;-Ri); ɺ2 (0;Ri). ʆʪ ʪʷʭ ʯʨʝʟ 
ʦʩʨʝʜʥʷʚʘʥʝ ʩʘ ʧʦʣʫʯʝʥʠ ʩʪʦʡʥʦʩʪʠ ʚ ʤʝʞʜʠʥʥʠʪʝ ʪʦʯʢʠ - ʤʝʞʜʫ ɸ1 ʠ ɺ2; ʤʝʞʜʫ ɸ2 ʠ ɺ2, ʤʝʞʜʫ ɸ2 ʠ 
ɺ1 ʠ ʤʝʞʜʫ ɸ1 ʠ ɺ1. ʂʦʦʨʜʠʥʘʪʠʪʝ ʠʤ ʩʘ ʦʧʨʝʜʝʣʝʥʠ ʩʲʛʣʘʩʥʦ ʩʭʝʤʘʪʘ ʥʘ ʬʠʛ. 22. 
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ʌʠʛʫʨʘ 22. ʂʦʥʮʝʥʪʨʠʯʥʠ ʢʨʲʛʦʚʝ ʧʨʝʟ ʩʲʜ ʩ ʢʦʦʨʜʠʥʘʪʠ (ʭ,ʫ) 

 

ʅʘ ʬʠʛ. 22 ʝ ʧʦʢʘʟʘʥʦ ʦʩʨʝʜʥʷʚʘʥʝ ʥʘ ʠʟʤʝʨʝʥʠ ʩʪʦʡʥʦʩʪʠ ʚ ʤʝʞʜʠʥʥʠ ʧʫʥʢʪʦʚʝ, ʚ ʢʦʠʪʦ ʥʷʤʘ 
ʠʟʤʝʨʝʥʠ ʩʪʦʡʥʦʩʪʠ ʠ ʝ ʧʦʢʘʟʘʥʘ ʠʟʯʠʩʣʠʪʝʣʥʘ ʩʭʝʤʘ ʟʘ ʢʦʥʮʝʥʪʨʠʯʝʥ ʢʨʲʛ ʩ ʨʘʜʠʫʩ Ri [m].  ʇʦ ʪʦʟʠ 
ʘʣʛʦʨʠʪʲʤ ʩ ʧʨʦʤʷʥʘ ʨʘʜʠʫʩʘ ʩʧʨʷʤʦ ʩʣʝʜʚʘʱʘ ʢʦʦʨʜʠʥʘʪʘ ʥʘ ʠʟʤʝʨʝʥʘ ʠʥʪʝʥʟʠʚʥʦʩʪ ʩʝ ʦʧʠʩʚʘʪ 
ʢʦʥʮʝʥʪʨʠʯʥʠ ʦʢʨʲʞʥʦʩʪʠ ʩ ʨʘʜʠʫʩʠ 0.5; 0.75; 1 ʠ ʪ.ʥ. 

ʉ ʧʨʦʛʨʘʤʝʥ ʧʨʦʜʫʢʪ SURFER ʩʘ ʦʯʝʨʪʘʥʠ ʠʟʦʭʠʝʪʠʪʝ ʢʲʤ ʝʢʩʧʝʨʠʤʝʥʪʠʪʝ  ʟʘ ʚʩʠʯʢʠ 
ʠʟʩʣʝʜʚʘʥʠ ʨʘʟʧʨʲʩʢʚʘʱʠ ʜʶʟʠ. 

 
V.2. ʀʟʩʣʝʜʚʘʥʠ ʨʘʟʧʨʲʩʢʚʘʯʠ 

ʇʦ ʧʨʝʜʩʪʚʝʥʘʪʘ ʤʝʪʦʜʠʢʘ ʩʘ ʠʟʩʣʝʜʚʘʥʠ ʚʠʥʪʦʚʠ ʨʘʟʧʨʲʩʢʚʘʯʠ ʠ ʩʧʠʨʘʣʥʠ ʜʶʟʠ ʚ ʪʲʨʩʝʥʝ ʥʘ 
ʧʦʜʭʦʜʷʱʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʢʘʧʢʠʪʝ ʧʦ ʧʣʦʱ ʠ ʨʘʟʤʝʨ ʟʘ ʛʘʩʝʥʝ ʥʘ ʧʦʞʘʨʠ ʚ ʧʲʪʥʠ ʪʫʥʝʣʠ. 

ɿʘ ʠʟʩʣʝʜʚʘʥʝʪʦ ʙʷʭʘ ʧʦʜʙʨʘʥʠ ʩʣʝʜʥʠʪʝ ʜʶʟʠ:  
Å ɺʠʩʦʢʦʩʢʦʨʦʩʪʥʘ ʨʘʟʧʨʲʩʢʚʘʱʘ ʜʶʟʘ ʪʠʧ HV; 
Å ɺʠʥʪʦʚ ʨʘʟʧʨʲʩʢʚʘʯ ɺʈ2ʤ; 
Å ʈʘʟʧʨʲʩʢʚʘʱʘ ʜʶʟʘ BETE N5; 
Å ʈʘʟʧʨʲʩʢʚʘʱʘ ʜʶʟʘ BETE N6; 
Å ʈʘʟʧʨʲʩʢʚʘʱʘ ʜʶʟʘ BETE N7; 
Å ʈʘʟʧʨʲʩʢʚʘʱʘ ʜʶʟʘ 1-316L ï ʩʧʠʨʘʣʦʚʠʜʝʥ ʪʠʧ; 

 
V.2.1 ɺʠʩʦʢʦ ʩʢʦʨʦʩʪʥʘ ʨʘʟʧʨʲʩʢʚʘʱʘ ʜʶʟʘ ʊʠʧ HV 
 
ɼʶʟʘʪʘ ʝ ʦʪʚʦʨʝʥʘ, ʥʝʘʚʪʦʤʘʪʠʯʥʘ ʠ ʝ ʧʦʢʘʟʘʥʘ ʥʘ ʬʠʛ.23. 

 
ʌʠʛʫʨʘ 23. ɺʠʩʦʢʦ ʩʢʦʨʦʩʪʥʘ ʨʘʟʧʨʲʩʢʚʘʱʘ ʜʶʟʘ ï ʪʠʧ HV 
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ʊʘʙʣʠʮʘ 4. ʅʦʤʠʥʘʣʥʠ ʨʘʟʤʝʨʠ ʥʘ ʜʶʟʘ HV-14 

A [mm] B [mm] C [mm] D [mm] 

71.9 47.1 38.1 33 

 
ɽʢʩʧʝʨʠʤʝʥʪʲʪ ʝ ʠʟʚʲʨʰʝʥ ʧʨʠ ʩʣʝʜʥʠʪʝ ʧʘʨʘʤʝʪʨʠ: ʅʘʣʷʛʘʥʝ:  5.8 bar, ɼʝʙʠʪ Q=55.39 l/min, 
ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ  t=14.75 min. 

 
ʌʠʛʫʨʘ 24. ʉʭʝʤʘ ʥʘ ʨʘʟʧʦʣʦʞʝʥʠʝ ʥʘ ʩʲʜʦʚʝʪʝ ʟʘ ʩʲʙʠʨʘʥʝ ʥʘ ʚʦʜʘ 

 

ʅʘ ʬʠʛ. 25 ʝ ʧʦʢʘʟʘʥʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʠʥʪʝʥʟʠʚʥʦʩʪʪʘ ʧʦ ʦʩʪʘ ʍ ʧʨʠ ʋ=0, ʘ ʥʘ ʬʠʛ. 26 ï ʧʦ 
ʦʩʪʘ ʋ ʧʨʠ ʍ=0. 

 
ʌʠʛʫʨʘ 25. ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʠʥʪʝʥʟʠʚʥʦʩʪʪʘ ʥʘ ʦʨʦʩʷʚʘʥʝ ʧʦ ʦʩʪʘ X ʧʨʠ Y = 0 

 



26 

 

 

ʌʠʛʫʨʘ 26. ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʠʥʪʝʥʟʠʚʥʦʩʪʪʘ ʥʘ ʦʨʦʩʷʚʘʥʝ ʧʦ ʦʩʪʘ Y ʧʨʠ X = 0 
 

ʇʣʦʱʥʠʪʝ ʜʠʘʛʨʘʤʠ ʥʘ ʠʥʪʝʥʟʠʚʥʦʩʪʪʘ ʥʘ ʦʨʦʩʷʚʘʥʝ ʩʘ ʥʘʯʝʨʪʘʥʠ ʩ ʧʨʦʛʨʘʤʘ Surfer ʠ ʩʘ 
ʠʣʶʩʪʨʠʨʘʥʠ ʢʘʪʦ ʢʦʥʪʫʨʠ ʥʘ ʬʠʛ. 27, ʘ ʢʘʪʦ ʦʙʝʤʥʠ ʜʠʘʛʨʘʤʠ ʥʘ ʬʠʛ. 28. ʌʠʛʫʨʠʪʝ ʧʦʢʘʟʚʘʪ, ʯʝ ʥʘʡ-
ʛʦʣʷʤʘ ʠʥʪʝʥʟʠʚʥʦʩʪ ʩʝ ʧʦʣʫʯʘʚʘ ʦʢʦʣʦ ʮʝʥʪʲʨʘ ʥʘ ʧʨʦʝʢʮʠʷʪʘ ʥʘ ʜʶʟʘʪʘ ʚʲʨʭʫ ʧʣʦʱʪʘ ʥʘ ʦʨʦʩʷʚʘʥʝ. 
 

 
ʌʠʛʫʨʘ 27. ʀʟʦʣʠʥʠʠ ʥʘ ʠʥʪʝʥʟʠʚʥʦʩʪʪʘ ʥʘ ʦʨʦʩʷʚʘʥʝ [mm/min], P=5.8 bar 
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ʌʠʛʫʨʘ 28. ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʠʥʪʝʥʟʠʚʥʦʩʪʪʘ ʥʘ ʦʨʦʩʷʚʘʥʝ ʦʪ ʨʘʟʧʨʲʩʢʚʘʱʘ ʜʶʟʘ HV 14 

 
V.2.2 ɺʠʥʪʦʚ ʨʘʟʧʨʲʩʢʚʘʯ ɺʈ2ʤ 
 

ɺʠʥʪʦʚʠʷʪ ʨʘʟʧʨʲʩʢʚʘʯ ʧʨʝʜʩʪʘʚʣʷʚʘ ʢʫʭ ʢʦʥʫʩʝʥ ʚʠʥʪ ʩ ʧʦʩʪʦʷʥʝʥ ʠʣʠ ʧʨʦʤʝʥʣʠʚ ʥʘʢʣʦʥ ʥʘ 
ʚʲʥʰʥʠʪʝ ʦʪʩʠʯʘʱʠ ʜʝʬʣʝʢʪʦʨʥʠ ʧʦʚʲʨʭʥʦʩʪʠ. 

ʅʘ ʬʠʛ.29 ʩʘ ʧʦʢʘʟʘʥʠ ʢʦʥʩʪʨʫʢʪʠʚʥʠʪʝ ʧʘʨʘʤʝʪʨʠ ʠ ʦʙʱʠʷʪ ʚʠʜ ʥʘ ʚʠʥʪʦʚʠʷ ʨʘʟʧʨʲʩʢʚʘʯ. 

 

 
ʌʠʛʫʨʘ 29. ɺʠʥʪʦʚ ʨʘʟʧʨʲʩʢʚʘʯ Bʈ 2ʤ 

 

ʇʨʦʚʝʜʝʥ ʝ ʦʧʠʪ ʩ ʚʠʥʪʦʚ ʨʘʟʧʨʲʩʢʚʘʯ ɺʈ2ʤ ʟʘ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʠʥʪʝʥʟʠʚʥʦʩʪʪʘ ʥʘ 
ʛʘʩʝʥʝ. 
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ʌʠʛʫʨʘ 30.  ʀʟʛʣʝʜ ʦʪ ʧʨʦʚʝʜʝʥʠʷ ʝʢʩʧʝʨʠʤʝʥʪ 

 

ɽʢʩʧʝʨʠʤʝʥʪʲʪ ʝ ʠʟʚʲʨʰʝʥ ʧʨʠ ʩʣʝʜʥʠʪʝ ʧʘʨʘʤʝʪʨʠ: ʅʘʣʷʛʘʥʝ:  3.8 bar, ɼʝʙʠʪ Q=82.85 l/min, 
ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ  t=15,30 min. ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ ʦʧʠʪʘ ʩʘ ʠʟʯʝʨʪʘʥʠ ʛʨʘʬʠʯʥʦ ʥʘ ʬʠʛ. ʦʪ 5.18 ʜʦ ʬʠʛ.5.21 
ʠ ʩʘ ʠʣʶʩʪʨʠʨʘʥʠ ʩ ʧʦʤʦʱʪʘ ʥʘ ʧʨʦʛʨʘʤʘʪʘ Surfer ʥʘ ʜʠʘʛʨʘʤʠʪʝ ʥʘ ʬʠʛ. 5.22 ʠ ʬʠʛ. 5.23 ʚ 
ʜʠʩʝʨʪʘʮʠʦʥʥʠʷ ʪʨʫʜ. 

 

ɽʢʩʧʝʨʠʤʝʥʪ ˉ 2 
ʇʨʦʚʝʜʝʥ ʝ ʚʪʦʨʠ ʦʧʠʪ ʩ ʚʠʥʪʦʚ ʨʘʟʧʨʲʩʢʚʘʯ ɺʈ2ʤ ʟʘ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ 
ʠʥʪʝʥʟʠʚʥʦʩʪʪʘ ʥʘ ʦʨʦʩʷʚʘʥʝ ʧʨʠ ʩʣʝʜʥʠʪʝ ʧʘʨʘʤʝʪʨʠ: ʨʘʙʦʪʥʦ ʥʘʣʷʛʘʥʝ 9 bar ʦʪʯʝʪʝʥʦ ʩ ʤʘʥʦʤʝʪʲʨ,  
ʠʟʤʝʨʝʥ ʜʝʙʠʪ ʧʦ ʨʘʟʭʦʜʦʤʝʨ  ï Q= 171 L/min ʠ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘ ʝ  4,00  min 
. 

  

ʌʠʛʫʨʘ 31. ʉʭʝʤʘ ʥʘ ʨʘʟʧʦʣʘʛʘʥʝ ʥʘ ʤʝʨʠʪʝʣʥʠʪʝ ʩʲʜʦʚʝ ʠ ʠʟʛʣʝʜʠ ʦʪ  ʝʢʩʧʝʨʠʤʝʥʪʘ 
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ʈʝʟʫʣʪʘʪʲʪ ʦʪ ʦʧʠʪʘ ʝ ʠʣʶʩʪʨʠʨʘʥ ʥʘ ʜʠʘʛʨʘʤʠʪʝ ʥʘ ʬʠʛ.32 ʠ ʬʠʛ.33. 

 
ʌʠʛʫʨʘ 32. ʀʟʦʣʠʥʠʠ ʥʘ ʠʥʪʝʥʟʠʚʥʦʩʪʪʘ ʥʘ ʦʨʦʩʷʚʘʥʝ [mm/min] ʧʨʠ ʅ=5.80 m, P=9 bar 

 
ʌʠʛʫʨʘ 33. ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʠʥʪʝʥʟʠʚʥʦʩʪʪʘ ʨʘʟʧʨʲʩʢʚʘʱʘ ʜʶʟʘ ɺʈ2ʄ 
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V.2.3 ʈʘʟʧʨʲʩʢʚʘʱʘ ʜʶʟʘ BETE N5 
 

ʈʘʟʧʨʲʩʢʚʘʱʘ ʜʶʟʘ BETE N5 ʩ ʜʚʘ ʧʨʲʩʪʝʥʘ ʟʘ ʧʨʲʩʢʘʥʝ: ʚʲʥʰʝʥ, ʰʠʨʦʢʦʲʛʲʣʝʥ ʢʦʥʫʩ ʠ ʧʦ-
ʪʝʩʝʥ ʚʲʪʨʝʰʝʥ ʢʦʥʫʩ, ʢʦʠʪʦ ʩʝ ʢʦʤʙʠʥʠʨʘʪ, ʟʘ ʜʘ ʜʘʜʘʪ ʧʲʣʝʥ ʢʦʥʫʩʝʥ ʝʬʝʢʪ. 

 
ʌʠʛʫʨʘ 34. ʇʲʣʝʥ ʢʦʥʫʩ 

ʊʝʭʥʠʯʝʩʢʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 
ʒʛʲʣ ʥʘ ʨʘʟʧʨʲʩʢʚʘʥʝ: 900  
ʄʦʜʝʣ ʥʘ ʜʶʟʘʪʘ: ʧʲʣʝʥ ʢʦʥʫʩ 
ɼʝʙʠʪʠ ʥʘ ʧʦʪʦʢʘ:  ʦʪ 25.3 ʜʦ 1236 L / min 

 

 
 

ʌʠʛʫʨʘ 35. ɼʶʟʘ ʩ ʜʦʧʲʣʥʠʪʝʣʝʥ ʟʘʱʠʪʝʥ ʢʘʣʧʘʢ 
 

ʊʘʙʣʠʮʘ 5  ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʜʶʟʘ Bete N5 

ʊɻʓʉʀ-
ɻɹʆɾ 

ɽʗʀɹ 
 ́

ʃ 
ʍɹʃʋʇʉ 

ʉ- ʆɹʄʘɼɹʆɾ 
[bar] 

Q ðɽɾɺʁʋ 
[l/min] 

ʇʋɻʇʉ 
[mm] 

ʉɹʀʅɾʉʁ 
[mm] 

ʋɾɼʄʇ 
[g] 

 
1/2" 

 
N5 75.2 

3.45 139 
13.5 

A B 
85 

10.3 241 63.5 22.4 

 
ɽʢʩʧʝʨʠʤʝʥʪ ˉ 1  
ʇʨʦʚʝʜʝʥ ʝ ʦʧʠʪ ʩ ʨʘʟʧʨʲʩʢʚʘʱʘ ʜʶʟʘ BETE N5 ʟʘ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʠʥʪʝʥʟʠʚʥʦʩʪʪʘ 
ʥʘ ʛʘʩʝʥʝ ʧʨʠ ʩʣʝʜʥʠʪʝ ʧʘʨʘʤʝʪʨʠ: ʨʘʙʦʪʥʦ ʥʘʣʷʛʘʥʝ 5,8 bar ʦʪʯʝʪʝʥʦ ʩ ʤʘʥʦʤʝʪʲʨ,  ʠʟʤʝʨʝʥ ʜʝʙʠʪ ʧʦ 
ʨʘʟʭʦʜʦʤʝʨ  Q =  217 l/min ʠ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘ  5,00  min. 
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ʌʠʛʫʨʘ 36. ʀʟʛʣʝʜ ʦʪ ʧʨʦʚʝʜʝʥʠʷ ʝʢʩʧʝʨʠʤʝʥʪ 

 
 

 
ʌʠʛʫʨʘ 37. ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʠʥʪʝʥʟʠʚʥʦʩʪʪʘ ʥʘ ʦʨʦʩʷʚʘʥʝ ʧʦ ʦʩʪʘ X ʧʨʠ Y = 0 
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ʌʠʛʫʨʘ 38. ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʠʥʪʝʥʟʠʚʥʦʩʪʪʘ ʥʘ ʦʨʦʩʷʚʘʥʝ ʧʦ ʦʩʪʘ Y ʧʨʠ ʭ = 0 

 

 
ʌʠʛʫʨʘ 39. ʀʟʦʣʠʥʠʠ ʥʘ ʠʥʪʝʥʟʠʚʥʦʩʪʪʘ ʥʘ ʦʨʦʩʷʚʘʥʝ [mm/min] ʧʨʠ ʅ=5,80 m, P=5,8 bar 
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ʌʠʛʫʨʘ 40. ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʠʥʪʝʥʟʠʚʥʦʩʪʪʘ ʥʘ ʧʦʢʨʠʪʠʝ ʥʘ ʚʦʜʘʪʘ ʦʪ ʨʘʟʧʨʲʩʢʚʘʱʘ ʜʶʟʘ BETE 

N5 ʧʨʠ ʥʘʣʷʛʘʥʝ 5.8 bar 
 
V.2.4 ʈʘʟʧʨʲʩʢʚʘʱʘ ʜʶʟʘ BETE N6 

ʈʘʟʧʨʲʩʢʚʘʱʘ ʜʶʟʘ BETE N6 ʩ ʜʚʘ ʧʨʲʩʪʝʥʘ ʟʘ ʧʨʲʩʢʘʥʝ: ʘʥʘʣʦʛʠʯʥʘ ʧʦ ʢʦʥʩʪʨʫʢʮʠʷ ʥʘ ʜʶʟʘ 
BETE N5, ʥʦ ʩ ʨʘʟʣʠʯʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʧʨʝʜʩʪʘʚʝʥʠ ʚ ʪʘʙʣ.6. 

ʊʘʙʣʠʮʘ 6. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʜʶʟʘ Bete N6 

ʊɻʓʉʀ-
ɻɹʆɾ 

ɽʗʀɹ 
 ́

ʃ 
ʍɹʃʋʇʉ 

ʉ- 
ʆɹʄʘɼɹʆɾ 

[bar] 

Q ðɽɾɺʁʋ 
[l/min] 

ʇʋɻʇʉ 
[mm] 

ʉɹʀʅɾʉʁ 
[mm] 

ʋɾɼʄʇ [g] 

1/2" N6 95.7 
3.45 176 

14.3 
A B 

85 
10.3 307 63.5 22.4 

 
ɽʢʩʧʝʨʠʤʝʥʪ ˉ 1  
ʇʨʦʚʝʜʝʥ ʝ ʦʧʠʪ ʩ ʨʘʟʧʨʲʩʢʚʘʱʘ ʜʶʟʘ BETE N6 ʟʘ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʠʥʪʝʥʟʠʚʥʦʩʪʪʘ 
ʥʘ ʛʘʩʝʥʝ ʧʨʠ ʩʣʝʜʥʠʪʝ ʧʘʨʘʤʝʪʨʠ: ʨʘʙʦʪʥʦ ʥʘʣʷʛʘʥʝ 2.4 bar, ʠʟʤʝʨʝʥ ʜʝʙʠʪ ʧʦ ʨʘʟʭʦʜʦʤʝʨ ï Q= 
148,25 l/min ʠ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘ  15,00  min. 

 
ʌʠʛʫʨʘ 41. ʉʭʝʤʘ ʥʘ ʨʘʟʧʦʣʘʛʘʥʝ ʥʘ ʤʝʨʠʪʝʣʥʠʪʝ ʩʲʜʦʚʝ 
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ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ ʦʧʠʪʘ ʩʘ ʠʟʯʝʨʪʘʥʠ ʛʨʘʬʠʯʥʦ ʥʘ ʬʠʛ. 5.43 ʠ ʬʠʛ.5.44 ʠ ʩʘ  ʠʣʶʩʪʨʠʨʘʥʠ ʩ 
ʧʦʤʦʱʪʘ ʥʘ ʧʨʦʛʨʘʤʘʪʘ Surfer ʥʘ ʜʠʘʛʨʘʤʠʪʝ ʥʘ ʬʠʛ. 5.45 ʠ ʬʠʛ. 5.46 ʚ ʜʠʩʝʨʪʘʮʠʷʪʘ. 

 
ɽʢʩʧʝʨʠʤʝʥʪ BETE N6-2  

ʇʨʦʚʝʜʝʥ ʝ ʚʪʦʨʠ ʦʧʠʪ ʩ ʨʘʟʧʨʲʩʢʚʘʱʘ ʜʶʟʘ BETE N6  ʟʘ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ 
ʠʥʪʝʥʟʠʚʥʦʩʪʪʘ ʥʘ ʛʘʩʝʥʝ ʧʨʠ ʩʣʝʜʥʠʪʝ ʧʘʨʘʤʝʪʨʠ - ʨʘʙʦʪʥʦ ʥʘʣʷʛʘʥʝ 5.5 bar ʦʪʯʝʪʝʥʦ ʩ ʤʘʥʦʤʝʪʲʨ, 
ʠʟʤʝʨʝʥ ʜʝʙʠʪ ʧʦ ʨʘʟʭʦʜʦʤʝʨ ï Q= 206 l/min, ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘ  6,00  min.   

 
ʌʠʛʫʨʘ 42. ʀʟʛʣʝʜ ʦʪ ʧʨʦʚʝʜʝʥʠʷ ʝʢʩʧʝʨʠʤʝʥʪ 

ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ ʦʧʠʪʠʪʝ ʩʘ ʠʣʶʩʪʨʠʨʘʥʠ ʩ ʧʦʤʦʱʪʘ ʥʘ ʧʨʦʛʨʘʤʘʪʘ Surfer ʥʘ ʜʠʘʛʨʘʤʠʪʝ ʥʘ ʬʠʛ.43 ʠ 
ʬʠʛ. 44. 

 
ʌʠʛʫʨʘ 43. ʀʟʦʣʠʥʠʠ ʥʘ ʠʥʪʝʥʟʠʚʥʦʩʪʪʘ ʥʘ ʦʨʦʩʷʚʘʥʝ ʧʨʠ ʅ=5,80 m, P= 5,5 bar 
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ʌʠʛʫʨʘ 44. ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʠʥʪʝʥʟʠʚʥʦʩʪʪʘ ʥʘ ʨʘʟʧʨʲʩʢʚʘʥʝ   

ʥʘ ʜʶʟʘ BETE N6 ʧʨʠ ʥʘʣʷʛʘʥʝ 5,5 bar 
 

V.2.5 ʈʘʟʧʨʲʩʢʚʘʱʘ ʜʶʟʘ BETE N7 
ʈʘʟʧʨʲʩʢʚʘʱʘ ʜʶʟʘ BETE N7 ʩ ʜʚʘ ʧʨʲʩʪʝʥʘ ʟʘ ʧʨʲʩʢʘʥʝ: ʘʥʘʣʦʛʠʯʥʘ ʧʦ ʢʦʥʩʪʨʫʢʮʠʷ ʥʘ ʜʶʟʘ 

BETE N5, ʥʦ ʩ ʨʘʟʣʠʯʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʧʨʝʜʩʪʘʚʝʥʠ ʚ ʪʘʙʣ.7. 
 

ʊʘʙʣʠʮʘ 7. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʜʶʟʘ Bete N7 

ʉɺʒʈɿ-
ɺɸʅɽ 

ɼʖɿɸ 
ˉ 

ʂ 
ʌɸʂʊʆʈ 

ʈ-  
[bar] 

Q 
[l/min] 

 ÏD 
[mm] 

ʈɸɿʄɽʈʀ 
[mm] 

G 
[g] 

1" N7 153 
3.45 282 

19.6 
A B 

241 
10.3 491 92.2 35.1 

 
ɽʢʩʧʝʨʠʤʝʥʪ ˉ 1  
ʇʨʦʚʝʜʝʥ ʝ ʦʧʠʪ ʩ ʨʘʟʧʨʲʩʢʚʘʱʘ ʜʶʟʘ BETE N7 ʟʘ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʠʥʪʝʥʟʠʚʥʦʩʪʪʘ 
ʥʘ ʛʘʩʝʥʝ ʧʨʠ ʩʣʝʜʥʠʪʝ ʧʘʨʘʤʝʪʨʠ: ʅʘʣʷʛʘʥʝ:  1,5 bar, ʜʝʙʠʪ ï Q= 187,4 L/min, ʦʪʯʝʪʝʥ ʯʨʝʟ ʨʘʟʭʦʜʦʤʝʨ 
ʠ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘ 17,00  min 

 
ʌʠʛʫʨʘ 45.  ʉʭʝʤʘ ʥʘ ʨʘʟʧʦʣʦʞʝʥʠʝ ʥʘ ʩʲʜʦʚʝʪʝ ʟʘ ʩʲʙʠʨʘʥʝ ʥʘ ʚʦʜʘ 
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ʈʝʟʫʣʪʘʪʲʪ ʦʪ ʝʢʩʧʝʨʠʤʝʥʪʘ ʝ ʧʨʝʜʩʪʘʚʝʥ ʛʨʘʬʠʯʥʦ ʥʘ ʬʠʛ. 5.59 ʠ ʬʠʛ. 5.60, ʠ ʝ 
 ʠʣʶʩʪʨʠʨʘʥ ʩ ʧʦʤʦʱʪʘ ʥʘ ʧʨʦʛʨʘʤʘʪʘ Surfer ʥʘ ʜʠʘʛʨʘʤʘʪʘ ʥʘ ʬʠʛ.5.61 ʠ ʬʠʛ.5.62 ʚ 

ʨʘʟʨʘʙʦʪʢʘʪʘ.  
 

V.2.6 ʈʘʟʧʨʲʩʢʚʘʱʘ ʜʶʟʘ 1-316L 
ʈʘʟʧʨʲʩʢʚʘʱʘ ʜʶʟʘ 1-316L ï ʩʧʠʨʘʣʦʚʠʜʝʥ ʪʠʧ ʩ ʘʢʩʠʘʣʥʘ ʢʫʭʘ ʢʦʥʫʩʥʘ ʜʶʟʘ. 

 

  
 
 

ʌʠʛʫʨʘ 46. ʏʝʨʪʝʞ ʠ ʚʠʟʫʘʣʠʟʘʮʠʷ ʥʘ ʨʘʟʧʨʲʩʢʚʘʱʘ ʜʶʟʘ 1-316L 
 

ʊʘʙʣʠʮʘ 8. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʜʶʟʘ 1-316L 

ʈɽɿɹɸ 
ʒɻʒʃ ʅɸ 

ʈɸɿʇʈʒʉʂɺɸʅɽ 
ʂ 

ʌɸʂʊʆʈ 
ÏD 

[mm] 
ÏD 

[mm] 

ɼɽɹʀʊ [l/min] 
ʇʈʀ ʈ [bar] 

0.7 1.5 3 7 25 

1" 90
0
 137 15.9 6.4 130 190 270 410 775 

 
ɽʢʩʧʝʨʠʤʝʥʪ ˉ 1  
ʇʨʦʚʝʜʝʥ ʝ ʦʧʠʪ ʩ ʨʘʟʧʨʲʩʢʚʘʱʘ ʜʶʟʘ 1-316 L ʟʘ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʠʥʪʝʥʟʠʚʥʦʩʪʪʘ ʥʘ 
ʦʨʦʩʷʚʘʥʝ ʧʨʠ ʩʣʝʜʥʠʪʝ ʧʘʨʘʤʝʪʨʠ: ʥʘʣʷʛʘʥʝ:  5,5 bar, ʜʝʙʠʪ  Q = 178 L/min, ʦʪʯʝʪʝʥ ʯʨʝʟ ʨʘʟʭʦʜʦʤʝʨ ʠ 
ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘ 4,00  min. 
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ʌʠʛʫʨʘ 47. ʀʟʛʣʝʜ ʦʪ ʝʢʩʧʝʨʠʤʝʥʪʘ ʩ ʨʘʟʧʨʲʩʢʚʘʱʘ ʜʶʟʘ 1-316L 

 
ʈʝʟʫʣʪʘʪʲʪ ʦʪ ʝʢʩʧʝʨʠʤʝʥʪʘ ʝ ʠʣʶʩʪʨʠʨʘʥ ʩ ʧʦʤʦʱʪʘ ʥʘ ʧʨʦʛʨʘʤʘʪʘ Surfer ʥʘ ʜʠʘʛʨʘʤʠʪʝ ʥʘ ʬʠʛ.5.71 ʠ 
ʬʠʛ.5.72. ʚ ʜʠʩʝʨʪʘʮʠʷʪʘ. 

 

 
V.4. ɼʠʩʧʝʨʩʝʥ ʩʲʩʪʘʚ ʥʘ ʚʦʜʥʠʪʝ ʢʘʧʢʠ 

ɿʘʚʠʩʠʤʦʩʪʠʪʝ ʟʘ ʦʩʨʝʜʥʷʚʘʥʝʪʦ ʥʘ ʨʘʟʤʝʨʘ ʥʘ ʢʘʧʢʠʪʝ ʧʦ ʝʢʚʠʚʘʣʝʥʪʝʥ ʣʠʥʝʝʥ ʨʘʟʤʝʨ, ʧʣʦʱ, 
ʦʙʝʤ ʠ ʝʜʥʦʨʦʜʥʦʩʪ ʩʘ ʧʦʢʘʟʘʥʠ ʚ ʪʘʙʣ. 9. 

 
ʊʘʙʣʠʮʘ 9. ɿʘʚʠʩʠʤʦʩʪʠ ʟʘ ʦʩʨʝʜʥʷʚʘʥʝ ʨʘʟʤʝʨʘ ʥʘ ʢʘʧʢʠʪʝ 

 

ʄʡʦʞʞʦ ʩʨʝʜʝʥ 
ʜʠʘʤʝʪʲʨ 

ʇʨʠʚʝʞʜʘʥʝ ʥʘ ʢʘʧʢʠʪʝ ʢʲʤ ʝʜʠʥ ʠ ʩʲʱʠ ʝʢʚʠʚʘʣʝʥʪʝʥ 
ʜʠʘʤʝʪʲʨ D10, ʧʨʠ ʟʘʧʘʟʚʘʥʝ ʥʘ ʙʨʦʷ ʥʘ ʢʘʧʢʠʪʝ. 
ʀʟʧʦʣʟʚʘ ʩʝ ʯʝʩʪʦ ʧʨʠ ʦʮʝʥʢʘ ʥʘ  ʩʨʝʜʥʘʪʘ ʩʢʦʨʦʩʪ ʥʘ 
ʠʟʧʘʨʝʥʠʝ ʥʘ ʢʘʧʢʠʪʝ. 

 

ʈʤʧʲʞʦ ʩʨʝʜʝʥ 
ʜʠʘʤʝʪʲʨ 

ʇʨʠʚʝʞʜʘʥʝ ʚʩʠʯʢʠ ʢʘʧʢʠ ʢʲʤ ʝʢʚʠʚʘʣʝʥʪʝʥ ʜʠʘʤʝʪʲʨ  
D20, ʦʙʱʘʪʘ ʧʣʦʱ ʥʘ ʢʦʠʪʦ ʝ ʨʘʚʥʘ ʥʘ ʧʦʚʲʨʭʥʦʩʪʪʘ ʥʘ 
×ni ʢʘʧʢʠ ʚ ʨʝʘʣʥʦʪʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ. 

 

ʇʚʞʥʞʦ ʩʨʝʜʝʥ 
ʜʠʘʤʝʪʲʨ 

ʇʨʠʚʝʞʜʘʥʝ ʥʘ ʚʩʠʯʢʠ ×ni   ʢʘʧʢʠ ʚʲʚ ʬʘʢʝʣʘ ʥʘ 
ʨʘʟʧʨʲʩʥʘʪʘʪʘ ʩʪʨʫʷ  ʢʲʤ ʩʲʱʠʷ ʙʨʦʡ ʢʘʧʢʠ ʩ ʝʜʥʘʢʲʚ 
ʦʙʝʤ ʠ ʜʠʘʤʝʪʲʨ D30. 

 

ɼʠʘʤʝʪʲʨ ʥʘ 
Sauter 

D32 e ʩʨʝʜʥʠʷ ʜʠʘʤʝʪʲʨ ʥʘ ʢʘʧʢʘ, ʢʦʷʪʦ ʠʤʘ ʩʲʱʦʪʦ 
ʦʪʥʦʰʝʥʠʝ ʥʘ ʦʙʝʤʘ ʢʲʤ ʧʦʚʲʨʭʥʦʩʪʪʘ, ʢʘʢʪʦ ʥʘ ʦʙʱʠʷ 
ʦʙʝʤ ʠ ʧʦʚʲʨʭʥʦʩʪ ʥʘ ʚʩʠʯʢʠ ×ni ʢʘʧʢʠ ʚʲʚ ʬʘʢʝʣʘ. 

 
ʅʘ ʬʠʛ. 48 ʠ ʬʠʛ. 49 ʝ ʧʦʢʘʟʘʥʦ ʢʫʤʫʣʘʪʠʚʥʦʪʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʢʘʧʢʠʪʝ ʦʪ ʠʟʩʣʝʜʚʘʥʠʪʝ 
ʨʘʟʧʨʲʩʢʚʘʱʠ ʜʶʟʠ BETE N5 ʠ  BETE N6. 
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BETE N5 P=5.8 bar

 
ʌʠʛʫʨʘ 48. ʂʫʤʫʣʘʪʠʚʥʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʢʘʧʢʠʪʝ ʥʘ ʜʶʟʘ BETE N 5 
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BETE N6 P= 5.5 bar

 
ʌʠʛʫʨʘ 49. ʂʫʤʫʣʘʪʠʚʥʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʢʘʧʢʠʪʝ ʥʘ ʜʶʟʘ BETE N 6 
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ɺ ʪʘʙʣ. 10 ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʧʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʦʪ ʦʩʨʝʜʥʷʚʘʥʝʪʦ ʥʘ ʜʠʘʤʝʪʨʠʪʝ ʧʦ 
ʟʘʚʠʩʠʤʦʩʪʠʪʝ ʦʪ ʪʘʙʣ. 9. 

ʊʘʙʣʠʮʘ 10. ʈʝʟʫʣʪʘʪʠ ʥʘ ʦʩʨʝʜʥʝʥʠ ʜʠʘʤʝʪʨʠ ʥʘ ʢʘʧʢʠʪʝ 

ɼʖɿɸ P [bar] Q [l/min] D10 [Õm] D20 [Õm] D30 [Õm] D32 [Õm] 

HV-14 5.8 55 839 919 985 1133 

BP2ʤ 
3.8 160 489 547 608 812 

9.0 244 308 450 548 750 

BeTe N5 5.8 181 207 283 362 594 

BeTe N6 
5.5 225 214 296 381 630 

10.0 300 160 200 300 352 

BeTe N7 
1.5 187 420 558 680 1 011 

2.7 250 188 462 548 580 

1-316L 5.5 320 205 358 473 826 

ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ ʬʨʘʢʮʠʦʥʥʦʪʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʢʘʧʢʠʪʝ ʚʲʚ ʬʘʢʝʣʘ ʥʘ ʨʘʟʧʨʲʩʥʘʪʘʪʘ ʚʦʜʥʘ 
ʩʪʨʫʷ ʜʘʚʘʪ ʚʲʟʤʦʞʥʦʩʪ ʦʩʚʝʥ ʟʘ ʦʪʥʘʩʷʥʝʪʦ ʥʘ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʠʤ ʧʦ ʦʙʝʤ ʚ ʪʨʠʪʝ ʩʪʘʥʜʘʨʪʠʟʠʨʘʥʠ 
ʚ ʢʣʘʩʘ, ʠ ʟʘ ʧʨʝʮʝʥʢʘ ʥʘ ʝʜʥʦʨʦʜʥʦʩʪʪʘ (RSF) ʥʘ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ. ɺ ʪʘʙʣ. 11 ï ʩʘ ʜʘʜʝʥʠ 
ʬʦʨʤʫʣʠʨʦʚʢʠʪʝ ʥʘ ʯʝʪʠʨʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ. 

ʊʘʙʣʠʮʘ 11. ʆʙʝʤʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʢʘʧʢʠʪʝ 

DV0.1 
ʉʪʦʡʥʦʩʪ, ʢʦʷʪʦ ʧʦʢʘʟʚʘ ʯʝ ʜʦ 10% ʦʪ ʦʙʝʤʘ ʥʘ ʨʘʟʧʨʲʩʥʘʪʘʪʘ ʚʦʜʘ ʩʝ ʩʲʩʪʦʠ ʦʪ ʢʘʧʢʠ ʩ ʜʠʘʤʝʪʲʨ  

di Ò DV0.1   

DV0.5 
ʄʝʜʠʘʥʝʥ ʜʠʘʤʝʪʲʨ ʥʘ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ, ʢʦʡʪʦ ʧʦʢʘʟʚʘ ʯʝ ʧʦʣʦʚʠʥʘʪʘ ʦʪ ʦʙʝʤʘ ʥʘ ʨʘʟʧʨʲʩʥʘʪʘʪʘ 

ʚʦʜʘ ʝ ʩ di Ò DV0.5   

DV0.9 ɼʠʘʤʝʪʲʨʲʪ ʧʨʠ ʢʦʡʪʦ 90% ʦʪ ʦʙʝʤʘ ʥʘ ʢʘʧʢʠʪʝ ʝ ʩ ʧʦ-ʤʘʣʲʢ ʜʠʘʤʝʪʲʨ. 

RSF 
ʆʪʥʦʩʠʪʝʣʝʥ ʙʝʟʨʘʟʤʝʨʝʥ ʬʘʢʪʦʨ ʥʘ ʝʜʥʦʨʦʜʥʦʩʪʪʘ ʥʘ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʢʘʧʢʠʪʝ, ʢʦʡʪʦ ʩʝ 

ʦʧʨʝʜʝʣʷ ʦʪ ʟʘʚʠʩʠʤʦʩʪʪʘ:     

ɺ ʪʘʙʣ. 12 ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʦʙʝʤʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʨʘʟʧʨʝʜʝʣʝʥʠʷʪʘ ʥʘ ʠʟʩʣʝʜʚʘʥʠʪʝ 
ʜʶʟʠ. ʆʪ ʧʦʩʣʝʜʥʘʪʘ ʢʦʣʦʥʘ ʥʘ ʪʘʙʣʠʮʘʪʘ ʩʝ ʚʠʞʜʘ ʢʘʢ ʟʘ ʪʨʠ ʦʪ ʜʶʟʠʪʝ ʩ ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ ʥʘʣʷʛʘʥʝʪʦ 
ʨʘʩʪʝ ʝʜʥʦʨʦʜʥʦʩʪʪʘ (RSF) ʥʘ ʨʘʟʧʨʝʜʝʣʝʥʠʷʪʘ ʠ ʥʘʤʘʣʷʚʘʪ ʪʨʠʪʝ ʭʘʨʘʢʪʝʨʥʠ ʜʠʘʤʝʪʲʨʘ. 

ʊʘʙʣʠʮʘ 12. ʆʙʝʤʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʨʘʟʧʨʝʜʝʣʝʥʠʷʪʘ ʥʘ ʠʟʩʣʝʜʚʘʥʠʪʝ ʜʶʟʠ 

ɽʗʀɹ P [bar] Q [l/min] DV01 [Õm] DV05 [Õm] DV09 [Õm] RSF 

BP2ʥ 
3.8 160 410 760 1080 0.88 

9.0 244 125 620 980 1.38 

BeTe N5 5.8 181 300 700 980 0.97 

BeTe N6 
5.5 225 340 780 1000 0.85 

10.0 300 190 380 800 1.61 

BeTe N7 
1.5 187 450 1150 1430 0.85 

2.7 250 300 690 1180 1.28 

1-316L 5.5 320 500 930 1150 0.70 

 

ʆʩʥʦʚʥʘʪʘ ʠʜʝʷ ʥʘ ʪʦʚʘ ʠʟʩʣʝʜʚʘʥʝ ʝ, ʯʝ ʧʨʠ ʧʨʦʝʢʪʠʨʘʥʝʪʦ ʥʘ ʧʦʞʘʨʦʛʘʩʠʪʝʣʥʠ ʠʥʩʪʘʣʘʮʠʠ ʩ 
ʨʘʟʧʨʲʩʥʘʪʘ ʚʦʜʥʘ ʩʪʨʫʷ ʚ ʧʲʪʥʠ ʪʫʥʝʣʠ ʥʝ ʪʨʷʙʚʘ ʜʘ ʠʤʘ ʩʪʨʝʤʝʞ ʟʘ ʝʜʥʦʨʦʜʥʦʩʪ ʥʘ ʢʘʧʢʠʪʝ ʧʦ 
ʨʘʟʤʝʨ, ʧʦʨʘʜʠ ʨʘʟʥʦʨʦʜʥʠʪʝ ʤʘʪʝʨʠʘʣʠ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʛʦʨʷʪ ʚ ʪʫʥʝʣʘ. ɺʪʦʨʠʷ ʘʨʛʫʤʝʥʪ ʟʘ ʪʦʚʘ ʝ, ʯʝ 
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ʟʘ ʜʘ ʥʝ ʩʝ ʜʦʧʫʩʢʘ ʩʝʨʠʦʟʝʥ ʧʦʞʘʨ, ʩʠʩʪʝʤʘʪʘ ʪʨʷʙʚʘ ʜʘ ʥʝ ʧʦʟʚʦʣʠ ʧʦʞʘʨʘ ʜʘ ʦʙʭʚʘʥʝ ʩʲʩʝʜʥʠ 
ʧʨʝʚʦʟʥʠ ʩʨʝʜʩʪʚʘ, ʢʦʝʪʦ ʠʟʠʩʢʚʘ ʦʙʠʣʥʦʪʦ ʠʤ ʦʭʣʘʞʜʘʥʝ, ʯʨʝʟ ʦʨʦʩʷʚʘʥʝ. ʇʨʘʢʪʠʢʘʪʘ ʧʦʢʘʟʚʘ, ʯʝ 
ʚʩʠʯʢʠ ʩʝʨʠʦʟʥʠ ʧʦʞʘʨʠ ʩʘ ʨʝʟʫʣʪʘʪ ʦʪ ʟʘʧʘʣʚʘʥʝ ʥʘ ʩʲʩʝʜʥʠ ʧʨʝʚʦʟʥʠ ʩʨʝʜʩʪʚʘ. 

ʉʧʠʨʘʣʥʠʪʝ ʜʶʟʠ, ʦʙʝʢʪ ʥʘ ʪʦʚʘ ʠʟʩʣʝʜʚʘʥʝ, ʩʘ ʥʘʧʲʣʥʦ ʧʦʜʭʦʜʷʱʠ ʟʘ ʠʟʛʨʘʞʜʘʥʝ ʥʘ 
ʩʪʘʮʠʦʥʘʨʥʠ ʜʨʝʥʯʝʨʥʠ ʠʥʩʪʘʣʘʮʠʠ ʚ ʧʲʪʥʠ ʪʫʥʝʣʠ, ʢʘʪʦ ʢʦʥʩʪʨʫʢʮʠʷ ʠ ʭʠʜʨʘʚʣʠʯʥʠ ʠ  ʝʥʝʨʛʠʡʥʠ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʊʝ ʠʤʘʪ ʤʘʢʩʠʤʘʣʝʥ ʢʦʝʬʠʮʠʝʥʪ ʥʘ ʨʘʟʭʦʜʘ ʠ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʨʘʟʣʠʯʥʘ 
ʝʜʨʠʥʘ ʥʘ ʢʘʧʢʠʪʝ ʧʨʠ ʧʦʯʪʠ ʧʦʩʪʦʷʥʝʥ ʢʦʥʫʩ ʥʘ ʦʨʦʩʷʚʘʥʝ. ʇʨʠ ʧʦʜʭʦʜʷʱ ʠʟʙʦʨ ʥʘ ʩʧʠʨʘʣʥʘʪʘ ʜʶʟʘ ʠ 
ʥʘ ʨʘʙʦʪʥʦ ʥʘʣʷʛʘʥʝ ʤʦʞʝ ʜʘ ʩʝ ʧʦʣʫʯʠ ʞʝʣʘʥʦʪʦ ʬʨʘʢʮʠʦʥʥʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʧʦ ʨʘʟʤʝʨ ʥʘ ʚʦʜʥʠʪʝ 
ʢʘʧʢʠ, ʢʘʢʪʦ ʝ ʧʦʢʘʟʘʥʦ ʚ ʪʘʙʣ. 13. 

 

ʊʘʙʣʠʮʘ 13. ʌʨʘʢʮʠʦʥʥʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʧʦ ʨʘʟʤʝʨ ʥʘ ʚʦʜʥʠʪʝ ʢʘʧʢʠ 

ɽʗʀɹ 
P 

[bar] 
Q 

[l/min] 

ʇɺɾʅɾʆ ɽɾɺʁʋ [l/min] ʆɹ ʃɹʈʃʁ ʊ ɽʁɹʅɾʋʓʉ ÏD [Õm] 

D Ò200Õm 
200Õm - 
400Õm 

400Õm - 
1000Õm 

DÒ1000 Õm D>1000 Õm 

BeTe N5 5.8 181 3.80 11.53 80.02 95.355 4.645 

BeTe N6 
5.5 225 168.75 29.25 26.98 224.978 0.023 

10.0 300 237.00 48.00 14.97 299.970 0.030 

BeTe N7 
1.5 187 2.24 11.56 49.70 63.206 123.794 

2.7 250 8.75 41.25 145.5 195.500 54.500 

1-316L 5.5 320 2.93 14.94 182.45 200.324 119.676 

BP2ʤ 
3.8 160 2.56 13.44 132.8 148.800 11.200 

9 244 36.6 42.7 108.58 187.88 56.120 

 
ɼʘʥʥʠʪʝ ʚ ʪʘʙʣʠʮʘ 13 ʧʦʢʘʟʚʘʪ, ʢʘʢ ʩ ʠʟʙʦʨʘ ʥʘ ʝʜʥʘ ʠ ʩʲʱʘ ʢʦʥʩʪʨʫʢʮʠʷ ʜʶʟʠ ʩ ʨʘʟʣʠʯʥʠ 

ʛʘʙʘʨʠʪʠ, ʤʦʞʝ ʜʘ ʩʝ ʧʦʣʫʯʠ ʞʝʣʘʥʠʷ ʜʝʙʠʪ ʥʘ  ʢʘʧʢʠ ʦʪ ʨʘʟʣʠʯʝʥ ʢʣʘʩ ʥʘ ʨʘʟʧʨʲʩʢʚʘʥʝ, ʧʨʠ ʚʘʨʠʨʘʥʝ 
ʥʘ ʥʘʣʷʛʘʥʝʪʦ. 
 
ʀɿɺʆɼʀ ʢʲʤ ɻʃɸɺɸ 5: 
 

1. ʈʘʟʨʘʙʦʪʝʥ ʝ ʩʪʝʥʜ ʟʘ ʠʟʩʣʝʜʚʘʥʝ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʠʥʪʝʥʟʠʚʥʦʩʪʪʘ ʥʘ ʧʦʢʨʠʪʠʝ ʥʘ ʚʦʜʥʘʪʘ 
ʩʪʨʫʷ ʦʪ ʨʘʟʣʠʯʥʠ ʨʘʟʧʨʲʩʢʚʘʱʠ ʜʶʟʠ. 

2. ʇʨʝʜʣʦʞʝʥʘ ʝ ʤʝʪʦʜʠʢʘ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʠʥʪʝʥʟʠʚʥʦʩʪʪʘ ʥʘ ʧʦʢʨʠʪʠʝ ʥʘ ʚʦʜʘʪʘ ʚʲʨʭʫ ʟʘʱʠʪʘʚʘʥʘʪʘ 
ʧʣʦʱ, ʢʦʷʪʦ ʤʦʞʝ ʜʘ ʩʝ ʧʨʠʣʘʛʘ ʠ ʟʘ ʜʨʫʛʠ ʚʠʜʦʚʝ ʧʦʞʘʨʦʛʘʩʠʪʝʣʥʠ ʜʶʟʠ ʧʨʠ ʨʘʟʣʠʯʥʠ ʥʘʣʷʛʘʥʠʷ.  

3. ʀʟʩʣʝʜʚʘʥʠ ʩʘ ʚʠʥʪʦʚʠ ʨʘʟʧʨʲʩʢʚʘʯʠ ʠ ʩʧʠʨʘʣʥʠ ʜʶʟʠ ʩ ʮʝʣ ʧʦʜʭʦʜʷʱʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʢʘʧʢʠʪʝ 
ʧʦ ʧʣʦʱ ʠ ʨʘʟʤʝʨ ʟʘ ʛʘʩʝʥʝ ʥʘ ʧʦʞʘʨʠ ʚ ʧʲʪʥʠ ʪʫʥʝʣʠ. 

4. ɿʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʠʥʪʝʥʟʠʚʥʦʩʪʪʘ ʧʦ ʮʷʣʘʪʘ ʧʣʦʱ ʥʘ ʧʦʢʨʠʪʠʝ ʥʘ ʜʶʟʘʪʘ ʝ ʥʘʧʨʘʚʝʥ ʤʦʜʝʣ ʥʘ 
ʩʠʤʝʪʨʠʯʥʦʩʪ ʩʧʨʷʤʦ ʮʝʥʪʲʨʘ ʥʘ ʦʨʦʩʷʚʘʥʘʪʘ ʧʣʦʱ ʠ ʨʘʜʠʫʩʘ, ʥʘ ʢʦʡʪʦ ʩʘ ʨʘʟʧʦʣʦʞʝʥʠ 
ʤʝʨʠʪʝʣʥʠʪʝ ʩʲʜʦʚʝ.  

5. ɺ ʨʝʟʫʣʪʘʪ ʥʘ ʧʨʦʚʝʜʝʥʠʪʝ ʝʢʩʧʝʨʠʤʝʥʪʠ ʝ ʫʩʪʘʥʦʚʝʥʘ ʦʙʱʘʪʘ ʢʘʨʪʠʥʘ ʥʘ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ 
ʚʦʜʘʪʘ. ʇʦʣʫʯʝʥʘʪʘ ʠ ʠʟʩʣʝʜʚʘʥʘ ʝʜʨʠʥʘ ʥʘ ʢʘʧʢʠʪʝ ʝ ʚ ʩʲʩʪʦʷʥʠʝ ʜʘ ʦʪʣʦʞʠ ʧʦ-ʛʦʣʷʤʘ ʯʘʩʪ ʦʪ 
ʜʠʤʥʠʪʝ ʯʘʩʪʠʮʠ ʠ ʜʘ ʩʝ ʧʦʜʦʙʨʠ ʚʠʜʠʤʦʩʪʪʘ. 

6. ʅʘ ʙʘʟʘʪʘ ʥʘ ʧʨʦʚʝʜʝʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʝ ʫʩʪʘʥʦʚʝʥʦ, ʯʝ ʠʥʪʝʥʟʠʚʥʦʩʪʪʘ ʥʘ ʧʦʢʨʠʪʠʝ ʥʘ ʚʦʜʘʪʘ ʥʝ 
ʩʝ ʨʘʟʧʨʝʜʝʣʷ ʨʘʚʥʦʤʝʨʥʦ ʧʦ ʮʷʣʘʪʘ ʟʘʱʠʪʘʚʘʥʘ ʦʪ ʨʘʟʧʨʲʩʢʚʘʯʘ ʧʣʦʱ, ʚ ʨʝʟʫʣʪʘʪ ʥʘ ʢʦʝʪʦ ʩʝ 
ʦʙʨʘʟʫʚʘʪ ʟʦʥʠ ʩ ʨʘʟʣʠʯʥʘ ʠʥʪʝʥʟʠʚʥʦʩʪ. 

7. ʉʨʘʚʥʷʚʘʥʝʪʦ ʥʘ ʧʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʦʪ ʠʟʯʠʩʣʝʥʠʷʪʘ ʠ ʧʨʦʚʝʜʝʥʠʪʝ ʝʢʩʧʝʨʠʤʝʥʪʠ ʧʨʠ 
ʠʟʩʣʝʜʚʘʥʠʪʝ ʚʠʥʪʦʚʠ ʠ ʩʧʠʨʘʣʥʠ ʜʶʟʠ ʧʦʟʚʦʣʷʚʘ ʜʘ ʩʝ ʟʘʢʣʶʯʠ, ʯʝ ʜʶʟʘ BETE N5 ʩʝ ʦʢʘʟʘ ʥʘʡ-
ʧʦʜʭʦʜʷʱʘ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʚ ʧʦʞʘʨʦʛʘʩʠʪʝʣʥʘ ʩʠʩʪʝʤʘ ʚ ʧʲʪʥʠ ʪʫʥʝʣʠ ʩ ʜʘʥʥʠʪʝ ʡ ʟʘ ʠʥʪʝʥʟʠʚʥʦʩʪʪʘ 
ʥʘ ʦʨʦʩʷʚʘʥʝ ʠ ʨʘʟʤʝʨʘ ʥʘ ʢʘʧʢʠʪʝ. 
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ɼʄɹɻɹ 6. ʅɾʋʇɽʁʃɹ ʀɹ ʈʉʇɾʃʋʁʉɹʆɾ ʆɹ ʈʇɿɹʉʇɼɹʊʁʋɾʄʆʁ ʁʆʊʋɹʄɹʏʁʁ ʊ 
ʉɹʀʈʉʓʊʆɹʋɹ ɻʇɽɹ ɻ ʋʌʆɾʄʁ 

 
ɹʦʨʙʘʪʘ ʩ ʧʦʞʘʨʘ ʚ ʥʝʛʦʚʠʪʝ ʥʘʯʘʣʥʠ ʬʘʟʠ ʝ ʥʘʡ-ʝʬʝʢʪʠʚʥʠʷ ʥʘʯʠʥ ʟʘ ʟʘʱʠʪʘ ʥʘ ʯʦʚʝʰʢʠ ʞʠʚʦʪ, 
ʠʤʫʱʝʩʪʚʦ ʠ ʦʢʦʣʥʘ ʩʨʝʜʘ. ʇʦʞʘʨʦʛʘʩʠʪʝʣʥʠʪʝ ʩʠʩʪʝʤʠ ʧʨʘʚʷʪ ʪʦʚʘ ʘʚʪʦʤʘʪʠʯʥʦ ï ʪʝ ʦʪʢʨʠʚʘʪ ʠ 
ʨʝʘʛʠʨʘʪ ʥʘ ʧʦʞʘʨʘ ʩʘʤʦʩʪʦʷʪʝʣʥʦ ʠ ʥʝʟʘʚʠʩʠʤʦ, ʢʘʪʦ ʦʩʠʛʫʨʷʚʘʪ ʧʦʩʪʦʷʥʥʘ ʥʘʜʝʞʜʥʘ ʟʘʱʠʪʘ. 
 
VI.1 ʆʙʱʠ ʧʦʣʦʞʝʥʠʷ 

ʉʪʘʮʠʦʥʘʨʥʠʪʝ ʧʦʞʘʨʦʛʘʩʠʪʝʣʥʠ ʠʥʩʪʘʣʘʮʠʠ ʩ ʨʘʟʧʨʲʩʥʘʪʘ ʚʦʜʘ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʧʦʜʭʦʜʷʱʠ ʚ 
ʥʷʢʦʠ ʩʣʫʯʘʠ ʟʘ ʙʦʨʙʘ ʩ ʧʦʞʘʨ, ʚ ʜʨʫʛʠ ʩʣʫʯʘʠ ʟʘ ʧʨʝʜʦʪʚʨʘʪʷʚʘʥʝ ʥʘ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʧʦʞʘʨ ʠ 
ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʠʟʧʦʣʟʚʘʥʠ ʩʘʤʦʩʪʦʷʪʝʣʥʦ ʠʣʠ ʢʘʪʦ ʜʦʧʲʣʥʝʥʠʝ ʢʲʤ ʜʨʫʛʠ ʢʦʥʮʝʧʮʠʠ ʟʘ ʧʦʞʘʨʥʘ 
ʟʘʱʠʪʘ. 

ɺ ʩʣʫʯʘʡ ʥʘ ʘʢʪʠʚʠʨʘʥʝ ʚ ʟʘʱʠʪʝʥʘʪʘ ʟʦʥʘ ʜʶʟʠʪʝ ʨʘʟʧʨʲʩʢʚʘʪ ʚʦʜʘ. ʎʝʣʠʷ ʪʫʥʝʣ ʠʣʠ 
ʟʘʱʠʪʝʥʘ ʟʦʥʘ ʚ ʥʝʛʦ ʝ ʧʦʢʨʠʪʘ ʩ ʜʶʟʠ, ʢʦʠʪʦ ʩʘ ʛʨʫʧʠʨʘʥʠ ʚ ʩʝʢʮʠʠ, ʥʘʨʝʯʝʥʠ ʪʫʢ Ăʠʥʩʪʘʣʘʮʠʠñ. ɺʩʷʢʘ 
ʩʠʩʪʝʤʘ  ʪʨʷʙʚʘ ʜʘ ʧʦʢʨʠʚʘ (ʟʘʱʠʪʘʚʘ) ʜʲʣʞʠʥʘ ʦʪ 30 ʤʝʪʨʘ ʚ ʪʫʥʝʣʘ. 

ʇʦʞʘʨʥʦʪʦ ʚʦʜʦʩʥʘʙʜʷʚʘʥʝ ʪʨʷʙʚʘ ʜʘ ʦʩʠʛʫʨʷʚʘ ʚʦʜʝʥ ʜʝʙʠʪ ʧʨʠ ʤʠʥʠʤʘʣʥʦ ʥʘʣʷʛʘʥʝ ʥʘʡ-
ʤʘʣʢʦ ʟʘ ʜʚʝ ʩʝʢʮʠʠ ʝʜʥʦʚʨʝʤʝʥʥʦ. ɺʦʜʦʩʥʘʙʜʷʚʘʥʝʪʦ ʪʨʷʙʚʘ ʜʘ ʝ ʜʦʩʪʘʪʲʯʥʦ ʟʘ ʥʦʨʤʘʣʥʘ ʨʘʙʦʪʘ ʥʘ 
ʩʠʩʪʝʤʘʪʘ: 

Å  ʟʘ 30 ʤʠʥʫʪʠ ʟʘ ʪʫʥʝʣʠ ʩ ʜʲʣʞʠʥʘ ʥʘ ʧʦʜʟʝʤʥʘʪʘ ʯʘʩʪ ʜʦ 600 ʤʝʪʨʘ; 
Å  ʟʘ 40 ʤʠʥʫʪʠ - ʟʘ ʪʫʥʝʣʠ ʩ ʜʲʣʞʠʥʘ ʥʘʜ 600 ʤʝʪʨʘ. 
ɺʦʜʦʩʥʘʙʜʷʚʘʥʝʪʦ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʜʦʩʪʘʪʲʯʥʦ, ʪʘʢʘ ʯʝ ʜʘ ʦʩʠʛʫʨʷʚʘ ʥʘ ʩʠʩʪʝʤʘʪʘ ʥʝʦʙʭʦʜʠʤʠʷ 

ʜʝʙʠʪ ʥʘ ʚʦʜʘʪʘ ʟʘ ʤʠʥʠʤʫʤ 30 ʤʠʥʫʪʠ ʟʘ ʪʫʥʝʣʠ ʩ ʜʲʣʞʠʥʘ ʜʦ 600 m ʠ 40-60 ʤʠʥʫʪʠ ʟʘ ʪʫʥʝʣʠ ʩ 
ʜʲʣʞʠʥʘ ʥʘʜ 600 m ʠʣʠ ʟʘ ʧʝʨʠʦʜ ʦʪ ʚʨʝʤʝ, ʢʦʡʪʦ ʝ ʜʚʦʝʥ ʥʘ ʚʨʝʤʝʪʦ, ʥʝʦʙʭʦʜʠʤʦ ʥʘ ʘʚʘʨʠʡʥʠʪʝ 
ʩʣʫʞʙʠ ʜʘ ʩʪʠʛʥʘʪ ʜʦ ʧʦʞʘʨʘ (ʢʘʪʦ ʩʝ ʚʟʝʤʘʪ ʧʨʝʜʚʠʜ ʥʘʡ-ʣʦʰʠʪʝ ʫʩʣʦʚʠʷ ï ʥʘʧʨʠʤʝʨ 
ʟʘʜʨʲʩʪʚʘʥʠʷʪʘ). ʄʠʥʠʤʘʣʥʦʪʦ ʝʢʩʧʣʦʘʪʘʮʠʦʥʥʦ ʚʨʝʤʝ ʤʦʞʝ ʜʘ ʩʝ ʫʚʝʣʠʯʠ, ʘʢʦ ʢʦʤʧʝʪʝʥʪʥʠʪʝ ʦʨʛʘʥʠ 
ʠʟʠʩʢʘʪ ʪʦʚʘ. 

 
VI.2 ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʜʨʫʛʠ ʩʠʩʪʝʤʠ 

ʂʦʛʘʪʦ ʩʘ ʚʢʣʶʯʝʥʠ, ʩʠʩʪʝʤʠʪʝ ʟʘ ʛʘʩʝʥʝ ʩʘ ʥʝʨʘʟʜʝʣʥʘ ʯʘʩʪ ʦʪ ʮʷʣʦʩʪʥʘʪʘ ʢʦʥʮʝʧʮʠʷ ʟʘ 
ʟʘʱʠʪʘ ʥʘ ʢʦʥʢʨʝʪʥʠʷ ʪʫʥʝʣ. ɿʘ ʜʘ ʩʝ ʦʩʠʛʫʨʠ ʙʝʟʦʧʘʩʥʘ ʠ ʝʬʝʢʪʠʚʥʘ ʨʘʙʦʪʘ ʥʘ ʩʠʩʪʝʤʘʪʘ ʠ ʜʨʫʛʠ 
ʘʚʘʨʠʡʥʠ ʩʨʝʜʩʪʚʘ, ʪʨʷʙʚʘ ʜʘ ʩʝ ʦʙʲʨʥʝ ʩʧʝʮʠʘʣʥʦ ʚʥʠʤʘʥʠʝ ʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʪʦ ʥʘ ʩʠʩʪʝʤʘʪʘ ʩ 
ʚʩʠʯʢʠ ʜʨʫʛʠ ʨʘʙʦʪʝʱʠ ʩʠʩʪʝʤʠ. ʇʦ-ʩʧʝʮʠʘʣʥʦ ʩʝ ʚʟʝʤʘʪ ʧʨʝʜʚʠʜ ʩʣʝʜʥʠʪʝ ʘʩʧʝʢʪʠ: ʩʠʩʪʝʤʘ ʟʘ 
ʧʦʞʘʨʦʠʟʚʝʩʪʷʚʘʥʝ, ʩʠʩʪʝʤʘ ʟʘ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʝ, ʚʝʥʪʠʣʘʮʠʦʥʥʘ ʩʠʩʪʝʤʘ, ʩʪʨʫʢʪʫʨʥʘ 
ʧʨʦʪʠʚʦʧʦʞʘʨʥʘ ʟʘʱʠʪʘ, ʜʨʝʥʘʞʥʘ ʩʠʩʪʝʤʘ. 
VI.4 ʇʨʦʝʢʪʠʨʘʥʝ ʥʘ ʩʠʩʪʝʤʘʪʘ 

ʉʠʩʪʝʤʥʠʷʪ ʜʠʟʘʡʥ ʥʘ ʜʨʝʥʯʝʨʥʘ ʩʠʩʪʝʤʘ ʦʧʨʝʜʝʣʷ ʦʙʱʘʪʘ ʧʦʜʨʝʜʙʘ ʥʘ ʜʨʝʥʯʝʨʠʪʝ ʚ ʪʫʥʝʣʘ 
ʠ ʧʦʜʨʦʙʥʠʷ ʧʨʦʝʢʪ, ʫʪʦʯʥʷʚʘʱ ʜʝʡʩʪʚʠʪʝʣʥʘʪʘ ʢʦʥʩʪʨʫʢʮʠʷ ʩ ʚʩʠʯʢʠ ʥʝʛʦʚʠ ʜʝʪʘʡʣʠ. 
ʆʬʦʨʤʣʝʥʠʝʪʦ ʥʘ ʩʠʩʪʝʤʘʪʘ ʟʘʜʲʣʞʠʪʝʣʥʦ  ʩʝ ʦʩʥʦʚʘʚʘ ʥʘ: 
Å  ʩʲʚʨʝʤʝʥʥʠ ʠʥʞʝʥʝʨʥʠ ʤʝʪʦʜʠ; 
Å  ʦʛʥʝʚʠ ʪʝʩʪʦʚʝ ʚ ʧʲʣʝʥ ʨʘʟʤʝʨ; 
Å  ʨʘʟʛʣʝʞʜʘʥʝ ʥʘ ʫʩʣʦʚʠʷʪʘ, ʥʘʤʝʨʝʥʠ ʚ ʪʫʥʝʣʘ; 

ɿʘ ʦʙʝʢʪ ʥʘ ʧʨʦʝʢʪʠʨʘʥʝ ʠʟʙʠʨʘʤʝ ʪʫʥʝʣ ʩ ʜʲʣʞʠʥʘ 1000 m. 
 
ʅʘ ʬʠʛ. 50 ʝ ʧʨʝʜʩʪʘʚʝʥʘ ʩʭʝʤʘ ʥʘ ʥʘʧʨʝʯʝʥ ʧʨʦʬʠʣ ʥʘ ʪʫʥʝʣ, ʥʘ ʬʠʛ. 51 ʝ ʧʦʢʘʟʘʥʦ ʧʦʢʨʠʪʠʝʪʦ ʥʘ 
ʚʦʜʘʪʘ ʦʪ ʜʶʟʠʪʝ, ʘ ʥʘ ʬʠʛ.52 ʠ ʬʠʛ.53 ʩʘ ʥʘʯʝʨʪʘʥʠ ʩʭʝʤʠ ʥʘ ʨʘʟʧʦʣʦʞʝʥʠʝ ʥʘ ʝʣʝʤʝʥʪʠʪʝ ʥʘ 
ʧʦʞʘʨʦʛʘʩʠʪʝʣʥʘ ʩʠʩʪʝʤʘ ʚ ʪʫʥʝʣ. 
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ʌʠʛʫʨʘ 50. ʅʘʧʨʝʯʝʥ ʧʨʦʬʠʣ ʥʘ ʪʫʥʝʣʘ ʠ ʩʝʯʝʥʠʝ ʥʘ ʬʦʨʤʘʪʘ ʥʘ ʨʘʟʧʨʲʩʢʚʘʥʘʪʘ ʚʦʜʘ 

 

 
ʌʠʛʫʨʘ 51. ʇʦʢʨʠʪʠʝ ʥʘ ʚʦʜʘʪʘ ʦʪ ʜʶʟʠʪʝ ʥʘ ʥʠʚʦʪʦ ʥʘ ʧʲʪʥʦʪʦ ʧʣʘʪʥʦ 
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ʌʠʛʫʨʘ 52. ʉʭʝʤʘ ʥʘ ʨʘʟʧʦʣʦʞʝʥʠʝ ʥʘ ʝʣʝʤʝʥʪʠʪʝ ʥʘ ʝʜʥʘ ʩʠʩʪʝʤʘ ʚ ʪʫʥʝʣ 

 
 
 
 
 
 

 
 

ʌʠʛʫʨʘ 53. ɺʘʨʠʘʥʪ 1- ʉʭʝʤʘ ʥʘ ʛʨʫʧʘʪʘ ʩ ʥʝʟʘʚʠʩʠʤʦ ʟʘʭʨʘʥʚʘʥʝ ʥʘ ʜʚʝʪʝ ʧʦʜʛʨʫʧʠ ʠ ʥʘʣʠʯʠʝ ʥʘ 
ʙʘʡʧʘʩ ʟʘ ʨʲʯʥʦ ʫʧʨʘʚʣʝʥʠʝ 
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ʌʠʛʫʨʘ 53ʘ ɺʘʨʠʘʥʪ 2- ʉʭʝʤʘ ʥʘ ʛʨʫʧʘʪʘ ʩ ʝʜʠʥʠʯʥʦ ʟʘʭʨʘʥʚʘʥʝ ʥʘ ʜʚʝʪʝ ʧʦʜʛʨʫʧʠ ʩ ʝʜʥʘ ʪʨʲʙʘ 

 
ʇʨʝʜʣʘʛʘʤʝ ʨʘʟʜʝʣʷʥʝ ʥʘ ʝʜʥʘ ʠʥʩʪʘʣʘʮʠʷ (ʩʝʢʮʠʷ) ʥʘ ʜʚʝ ʧʦʜʛʨʫʧʠ, ʪʘʢʘ ʯʝ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ 

ʤ̫ ʩʪʦʪʦ ʥʘ ʛʦʨʷʱʦʪʦ ʧʨʝʚʦʟʥʦ ʩʨʝʜʩʪʚʦ, ʜʘ ʙʲʜʘʪ ʟʘʜʝʡʩʪʚʘʥʠ ʩʲʦʪʚʝʪʥʦ ʝʜʥʘ ʩʝʢʮʠʷ ʧʣʶʩ ʝʜʥʘ 
ʧʦʜʛʨʫʧʘ ʥʘ ʩʝʢʮʠʷʪʘ ʠʣʠ ʜʚʝ ʩʝʢʮʠʠ ʦʪ ʧʦʞʘʨʦʛʘʩʠʪʝʣʥʘʪʘ ʩʠʩʪʝʤʘ ʚ ʪʫʥʝʣʘ. 

 
VI.5 ʆʩʥʦʚʥʠ ʝʣʝʤʝʥʪʠ ʥʘ ʩʠʩʪʝʤʘʪʘ 

ɺʩʠʯʢʠ ʦʩʥʦʚʥʠ ʝʣʝʤʝʥʪʠ ʥʘ ʩʠʩʪʝʤʘʪʘ ï ʪʨʲʙʦʧʨʦʚʦʜʠ, ʬʠʪʠʥʛʠ, ʜʶʟʠ, ʢʣʘʧʘʥʠ, ʧʦʤʧʝʥʘ 
ʩʪʘʥʮʠʷ ʠ ʜʨ. ʪʨʷʙʚʘ ʜʘ ʩʘ ʩʲʦʙʨʘʟʝʥʠ ʩʲʩ ʩʣʝʜʥʠʪʝ ʩʪʘʥʜʘʨʪʠ - NFPA 502:2020, ʉɼ CEN/TS 
14816:2009, ɹɼʉ EN 12845:2015+A1:2020 

 
VI.6  ɺʠʜʦʚʝ ʠ ʨʘʟʤʝʨʠ ʥʘ ʧʨʝʚʦʟʥʠ ʩʨʝʜʩʪʚʘ, ʧʨʝʤʠʥʘʚʘʱʠ ʧʨʝʟ ʪʫʥʝʣʠ 

ʈʘʟʤʝʨʠʪʝ ʥʘ ʧʨʝʚʦʟʥʠʪʝ ʩʨʝʜʩʪʚʘ, ʢʦʠʪʦ ʧʨʝʤʠʥʘʚʘʪ ʧʨʝʟ ʪʫʥʝʣʠʪʝ ʠ ʤʦʛʘʪ ʜʘ ʧʨʝʜʠʟʚʠʢʘʪ 
ʠʣʠ ʜʘ ʙʲʜʘʪ ʟʘʩʝʛʥʘʪʠ ʦʪ ʧʦʞʘʨ ʠʤʘʪ ʟʥʘʯʝʥʠʝ ʟʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠʪʝ ʥʘ  ʧʦʞʘʨʥʘʪʘ ʩʠʩʪʝʤʘ. 
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ʌʠʛʫʨʘ 54. ʇʦʞʘʨ ʥʘ ʣʝʢ ʘʚʪʦʤʦʙʠʣ, ʥʘ 23 ʤʝʪʨʘ ʧʨʝʜ ʥʝʛʦ ʙʣʦʢʠʨʘʥ ɺɸʅ 
 

2500 25005000 5000 5000 5000 5000

1
 m

1
 m

2
4

5
0

3
6
0

0
2

4
5
0

ʊʨʦʪʦʘʨ

ʊʨʦʪʦʘʨ

12 ʜʶʟʠ

ɺʝʥʪ.

U

LxWxH=14.07x2.57x4.29

LxWxH=9.48x2.51x3.13`

 
ʌʠʛʫʨʘ 55. ʇʦʞʘʨ ʥʘ ʪʝʞʢʦʪʦʚʘʨʝʥ ʢʘʤʠʦʥ (HGV), ʚ ʩʲʩʝʜʥʘ ʣʝʥʪʘ ʣʝʢʦʪʦʚʘʨʝʥ ʢʘʤʠʦʥ(LDV) ʜʦ 3.5 t 
 
VI.7. ʇʦʚʝʜʝʥʠʝ ʥʘ ʚʦʜʥʠʪʝ ʢʘʧʢʠ ʚ ʟʦʥʘʪʘ ʥʘ ʧʦʞʘʨʘ 

ʂʦʛʘʪʦ ʚʦʜʥʠʪʝ ʢʘʧʢʠ ʧʘʜʘʪ ʩʚʦʙʦʜʥʦ ʧʦʜ ʜʝʡʩʪʚʠʝ ʥʘ ʛʨʘʚʠʪʘʮʠʷʪʘ, ʤʘʢʩʠʤʘʣʥʦʪʦ ʨʘʟʩʪʦʷʥʠʝ 
X, ʢʦʝʪʦ ʪʝ ʠʟʤʠʥʘʚʘʪ ʟʘʚʠʩʠ ʦʪ ʪʝʭʥʠʷ ʜʠʘʤʝʪʲʨ Dd,  ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʥʘ ʩʨʝʜʘʪʘ ʚ ʢʦʷʪʦ ʧʘʜʘʪ, ʧʨʝʜʠ 
ʜʘ ʩʝ ʠʟʧʘʨʷʪ ʠ ʚʠʩʦʯʠʥʘʪʘ ʥʘ  ʥʘʛʨʝʪʠʪʝ ʦʪ ʧʦʞʘʨʘ ʧʦʚʲʨʭʥʦʩʪʠ, ʢʦʠʪʦ ʱʝ ʩʨʝʱʥʘʪ. ɺʨʝʤʝʪʦ ʟʘ ʢʦʝʪʦ 
(tlife)  ʢʘʧʢʘʪʘ ʱʝ ʩʝ ʠʟʧʘʨʠ ʧʨʠ ʩʚʦʙʦʜʥʦ ʧʘʜʘʥʝ ï ʙʝʟ ʦʪʯʠʪʘʥʝ ʥʘ ʚʝʥʪʠʣʘʮʠʷʪʘ ʠ ʧʦʜʝʤʥʘʪʘ ʩʠʣʘ ʥʘʜ 
ʧʣʘʤʲʢʘ, ʤʦʞʝ ʜʘ ʩʝ ʦʧʨʝʜʝʣʠ ʧʦ ʩʣʝʜʥʘʪʘ ʬʦʨʤʫʣʘ ʟʘ ʢʘʧʢʠ ʩ ʜʠʘʤʝʪʲʨ ʦʪ 100 Õm  ʜʦ  1000 Õm: 
 

life                                                         (2) 
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ʢʲʜʝʪʦ: Dd - ʜʠʘʤʝʪʲʨ ʥʘ ʢʘʧʢʘʪʘ  [m] 
  L  - ʣʘʪʝʥʪʥʘʪʘ ʪʦʧʣʠʥʘ ʥʘ ʠʟʧʘʨʝʥʠʝ ʥʘ ʚʦʜʘʪʘ [kJ/kg] 

             rg - ʧʣʲʪʥʦʩʪʪʘ ʥʘ ʛʘʟʘ ʚ ʢʦʡʪʦ ʧʘʜʘ ʢʘʧʢʘʪʘ  [kg/m3] 
ʂg - ʪʦʧʣʠʥʥʘ ʧʨʦʚʦʜʠʤʦʩʪ ʥʘ ʛʘʟʘ   [W/m.oC] 

             Dʊ - ʨʘʟʣʠʢʘ ʤʝʞʜʫ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʥʘ ʛʘʟʦʚʘʪʘ ʩʨʝʜʘ ʠ ʥʘ ʢʘʧʢʘʪʘ [oC]    
             ʉ2 - ʢʦʝʬʠʮʠʝʥʪ [m-1] 
ʅʘ ʬʠʛʫʨʠ 56 ʠ 57 ʝ ʧʨʝʜʩʪʘʚʝʥʦ ʚʣʠʷʥʠʝʪʦ ʥʘ ʜʝʙʠʪʘ ʥʘ ʚʦʜʘ ʧʨʝʟ ʜʶʟʘʪʘ ʚʲʨʭʫ ʚʨʝʤʝʪʦ ʟʘ ʜʦʩʪʠʛʘʥʝ 
ʥʘ ʛʦʨʷʱ ʦʙʝʢʪ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʠ 100ʦʉ, 200ʦʉ, 400ʦʉ ʠ 600ʦʉ, ʢʘʢʪʦ ʩʣʝʜʚʘ: 
Å ʟʘ ʢʘʧʢʠ ʩ ʜʠʘʤʝʪʲʨ Dd = 200Õm ï ʥʘ ʬʠʛʫʨʘ 56; 
Å ʟʘ ʢʘʧʢʠ ʩ ʜʠʘʤʝʪʲʨ Dd = 400Õm ï ʥʘ ʬʠʛʫʨʠ 57; 

 
ʌʠʛʫʨʘ 56. ɺʣʠʷʥʠʝ ʥʘ ʜʝʙʠʪʘ ʥʘ ʚʦʜʘ ʧʨʝʟ ʜʶʟʘʪʘ ʚʲʨʭʫ ʚʨʝʤʝʪʦ ʟʘ ʜʦʩʪʠʛʘʥʝ ʥʘ ʛʦʨʷʱ ʦʙʝʢʪ ʟʘ 

ʢʘʧʢʠ ʩ ʜʠʘʤʝʪʲʨ Dd = 200 Õm 
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ʌʠʛʫʨʘ 57. ɺʣʠʷʥʠʝ ʥʘ ʜʝʙʠʪʘ ʥʘ ʚʦʜʘ ʧʨʝʟ ʜʶʟʘʪʘ ʚʲʨʭʫ ʚʨʝʤʝʪʦ ʟʘ ʜʦʩʪʠʛʘʥʝ ʥʘ ʛʦʨʷʱ ʦʙʝʢʪ ʟʘ 

ʢʘʧʢʠ ʩ ʜʠʘʤʝʪʲʨ Dd = 400 Õm 
 

ʅʘ ʬʠʛʫʨʠʪʝ ʷʩʥʦ ʩʝ ʚʠʞʜʘ, ʯʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ ʜʠʤʥʠʷ ʩʣʦʡ  ʜʦ 200ʦʉ ʧʦ-ʝʜʨʠʪʝ ʢʘʧʢʠ ʱʝ 
ʧʨʦʥʠʢʥʘʪ ʜʦ ʛʦʨʷʱʘʪʘ ʧʦʚʲʨʭʥʦʩʪ ʥʘ ʧʨʝʚʦʟʥʠʪʝ ʩʨʝʜʩʪʚʘ, ʜʦʧʨʠʥʘʩʷʡʢʠ ʟʘ ʧʦʥʠʞʘʚʘʥʝ ʥʘ 
ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʥʘ ʛʦʨʷʱʘʪʘ ʧʦʚʲʨʭʥʦʩʪ. 

ʈʘʟʧʨʲʩʥʘʪʘʪʘ ʚʦʜʘ ʠʤʘ ʪʝʥʜʝʥʮʠʷ ʜʘ ʦʛʨʘʥʠʯʘʚʘ ʨʘʟʤʝʨʘ ʥʘ ʧʦʞʘʨʘ, ʟʥʘʯʠʪʝʣʥʦ ʥʘʤʘʣʷʚʘ 
ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ ʥʘ ʜʠʤ, ʠ ʥʘʤʘʣʷʚʘ ʥʝʛʦʚʘʪʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʠ ʘʜʝʢʚʘʪʥʘ ʜʲʣʞʠʥʘ ʥʘ ʩʠʩʪʝʤʘʪʘ. 

ɺʦʜʥʠʪʝ ʢʘʧʢʠ ʩʝ ʩʚʲʨʟʚʘʪ ʩ ʪʚʲʨʜʠʪʝ ʯʘʩʪʠʮʠ ʥʘ ʜʠʤʘ ʚ ʥʷʢʘʢʚʘ ʩʪʝʧʝʥ, ʢʘʪʦ ʥʘʤʘʣʷʚʘʪ 
ʦʪʨʠʮʘʪʝʣʥʦʪʦ ʤʫ ʚʲʟʜʝʡʩʪʚʠʝ ʚʲʨʭʫ ʫʩʣʦʚʠʷʪʘ ʟʘ ʚʠʜʠʤʦʩʪ ʠ ʥʘʤʘʣʷʚʘʪ ʥʝʛʦʚʘʪʘ ʪʦʢʩʠʯʥʦʩʪ.   
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VI.8  ʍʠʜʨʘʚʣʠʯʥʦ ʦʨʘʟʤʝʨʷʚʘʥʝ 
ʍʠʜʨʘʚʣʠʯʥʦʪʦ ʦʨʘʟʤʝʨʷʚʘʥʝ ʥʘ ʚʦʜʥʘʪʘ ʧʦʞʘʨʦʛʘʩʠʪʝʣʥʘ ʩʠʩʪʝʤʘ ʠʤʘ ʟʘ ʮʝʣ ʜʘ ʦʧʨʝʜʝʣʠ 

ʙʨʦʷ, ʚʠʜʘ ʠ ʨʘʟʧʦʣʦʞʝʥʠʝʪʦ ʥʘ ʜʶʟʠʪʝ, ʥʝʦʙʭʦʜʠʤʠʷ ʥʘʧʦʨ ʠ ʥʝʦʙʭʦʜʠʤʠʷ ʜʝʙʠʪ ʟʘ ʨʘʙʦʪʘ ʥʘ ʩʘʤʘʪʘ 
ʩʠʩʪʝʤʘ. 
ʉʣʝʜ ʢʘʪʦ ʩʝ ʠʟʷʩʥʠ ʩʭʝʤʘʪʘ ʥʘ ʨʘʟʧʦʣʦʞʝʥʠʝ ʩʝ ʦʧʨʝʜʝʣʷ ʥʘʡ-ʦʪʜʘʣʝʯʝʥʘʪʘ ʨʘʟʧʦʣʦʞʝʥʘ ʜʶʟʘ ʠ 
ʚʦʜʥʦʪʦ ʢʦʣʠʯʝʩʪʚʦ, ʢʦʝʪʦ ʧʨʝʤʠʥʘʚʘ ʧʨʝʟ ʥʝʷ ʧʨʠ ʠʟʙʨʘʥʦʪʦ ʥʘʣʷʛʘʥʝ: 

PKQ ³=
                                                    (3)  

ʢʲʜʝʪʦ:   Q    ʝ ʜʝʙʠʪʘ, [l/min]. 
                K    ʝ ʢʦʝʝʬʠʮʠʝʥʪ ʥʘ ʨʘʟʭʦʜʘ. ʜʘʜʝʥ ʦʪ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʥʘ ʜʶʟʘʪʘ. 
                P    ʝ ʥʘʣʷʛʘʥʝʪʦ ʧʨʝʜ ʜʶʟʘʪʘ. [bar]. 

ʀʟʯʠʩʣʷʚʘʪ ʩʝ ʟʘʛʫʙʠʪʝ ʥʘ ʥʘʣʷʛʘʥʝ ʜʦ ʩʣʝʜʚʘʱʘʪʘ ʜʶʟʘ ʚ ʩʭʝʤʘʪʘ. ɿʘʛʫʙʠʪʝ ʥʘ ʥʘʣʷʛʘʥʝ ʧʦ ʪʨʲʙʠʪʝ 
ʩʝ ʠʟʯʠʩʣʷʚʘʪ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʨʘʙʦʪʥʦʪʦ ʥʘʣʷʛʘʥʝ ʥʘ ʩʠʩʪʝʤʘʪʘ. 
ɿʘ ʠʥʩʪʘʣʘʮʠʠ ʩ ʥʠʩʢʦ ʥʘʣʷʛʘʥʝ (ʜʦ 12 bar) ʩʝ ʧʨʠʣʘʛʘ ʤʝʪʦʜʲʪ ʥʘ Hazen-Williams: 

                                                                 (4) 
ʢʲʜʝʪʦ: ȹʨ -  ʩʘ ʟʘʛʫʙʠʪʝ ʥʘ ʥʘʣʷʛʘʥʝ ʚ ʪʨʲʙʘʪʘ. [bar]; 
 Q  - ʜʝʙʠʪʲʪ ʧʨʝʟ ʪʨʲʙʘʪʘ, [l/min]; 
 D  - ʩʨʝʜʥʠʷʪ ʚʲʪʨʝʰʝʥ ʜʠʘʤʝʪʲʨ ʥʘ ʪʨʲʙʘʪʘ, [mm]; 
 ʉ  - ʢʦʥʩʪʘʥʪʘ ʟʘ ʚʠʜʘ ʠ ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʪʨʲʙʘʪʘ; 
 L - ʝʢʚʠʚʘʣʝʥʪʥʘʪʘ ʜʲʣʞʠʥʘ ʥʘ ʪʨʲʙʘʪʘ ʠ ʬʠʪʠʥʛʠʪʝ, [m]. 

ʉ ʧʦʤʦʱʪʘ ʥʘ ʩʧʝʮʠʘʣʠʟʠʨʘʥ ʩʦʬʪʫʝʨ Pipe Flow Expert v7.40 [VI-16] ʩʘ ʠʟʚʲʨʰʝʥʠ ʠʟʯʠʩʣʝʥʠʷ 
ʥʘ ʝʜʥʘ ʠʥʩʪʘʣʘʮʠʷ ʥʘ ʧʨʝʜʣʦʞʝʥʠʷ ʤʦʜʝʣ ʥʘ ʬʠʛ.52. ʈʝʟʫʣʪʘʪʠʪʝ ʩʘ ʦʪʨʘʟʝʥʠ ʚ ʪʘʙʣʠʮʘ 14. 

 

ʊʘʙʣʠʮʘ 14. ʈʝʟʫʣʪʘʪʠʪʝ ʩʘ ʠʟʯʠʩʣʝʥʠ ʩ ʧʨʦʛʨʘʤʘ Pipe Flow Expert v7.40 

 ́
ʇʈʁʊɹʆʁɾ ʆɹ 
ʃʄʇʆ/ɻʓʀɾʄ 

ʃ 
ʍɹʃʋʇʉ 

ʆɹʄʘɼɹʆɾ 
[KPa] 

ɻʁʊʇʐʁʆɹ ʆɹ 
ʇʃɹʐɻɹʆɾ [m] 

ʁʆʋɾʆʀʁɻʆʇʊ
ʋ [L/min/m2] 

ɽɾɺʁʋ 
[L/min] 

1 ɹʝʟ ʠʟʪʠʯʘʥʝ - 560.00 6.00 - - 

2 ɹʝʟ ʠʟʪʠʯʘʥʝ - 521.48 6.00 - - 

3 ʈʘʟʧʨʲʩʢʚʘʱʘ ʜʶʟʘ 75 422.97 6.00 5.930 154.18 

4 ʈʘʟʧʨʲʩʢʚʘʱʘ ʜʶʟʘ 75 432.91 6.00 5.999 155.98 

5 ʈʘʟʧʨʲʩʢʚʘʱʘ ʜʶʟʘ 75 469.04 6.00 6.245 162.36 

6 ʈʘʟʧʨʲʩʢʚʘʱʘ ʜʶʟʘ 75 469.04 6.00 6.245 162.36 

7 ʈʘʟʧʨʲʩʢʚʘʱʘ ʜʶʟʘ 75 432.91 6.00 5.999 155.98 

8 ʈʘʟʧʨʲʩʢʚʘʱʘ ʜʶʟʘ 75 422.97 6.00 5.930 154.18 

9 ʈʘʟʧʨʲʩʢʚʘʱʘ ʜʶʟʘ 75 399.64 6.00 5.764 149.87 

10 ʈʘʟʧʨʲʩʢʚʘʱʘ ʜʶʟʘ 75 409.12 6.00 5.832 151.63 

11 ʈʘʟʧʨʲʩʢʚʘʱʘ ʜʶʟʘ 75 443.59 6.00 6.073 157.89 

12 ɹʝʟ ʠʟʪʠʯʘʥʝ - 493.27 6.00 - - 

13 ʈʘʟʧʨʲʩʢʚʘʱʘ ʜʶʟʘ 75 443.59 6.00 6.073 157.89 

14 ʈʘʟʧʨʲʩʢʚʘʱʘ ʜʶʟʘ 75 409.12 6.00 5.832 151.63 

15 ʈʘʟʧʨʲʩʢʚʘʱʘ ʜʶʟʘ 75 399.64 6.00 5.764 149.87 

ʉʈɽɼʅʆ: 6 m 6.213 156.32 
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ʅʘʡ-ʦʪʜʘʣʝʯʝʥʠʪʝ ʜʶʟʠ ʩʘ ʩ ʧʦʨʝʜʥʠ ʥʦʤʝʨʘ 9 ʠ 15 (ʪʘʙʣ.14), ʢʲʜʝʪʦ ʥʘʣʷʛʘʥʝʪʦ ʝ ʥʘʡ-ʥʠʩʢʦ 
399,64 kPA. ɼʝʙʠʪʲʪ ʠ ʠʥʪʝʥʟʠʚʥʦʩʪʪʘ ʥʘ ʦʨʦʩʷʚʘʥʝ ʚ ʪʝʟʠ ʪʦʯʢʠ ʘʥʘʣʦʛʠʯʥʦ ʩʘ ʥʘʡ ï ʥʠʩʢʠ. ɼʝʙʠʪʲʪ ʝ 
149,87 [L/min]. ʘ ʠʥʪʝʥʟʠʚʥʦʩʪʪʘ ï 5,764 [L/min/m2]. 

ʉʣʝʜʚʘʱʠʪʝ ʧʦ-ʥʝʙʣʘʛʦʧʨʠʷʪʥʦ ʨʘʟʧʦʣʦʞʝʥʠ ʜʶʟʠ ʩʘ ʚ ʪʦʯʢʠ 3 ʠ 8 ʩ ʥʘʣʷʛʘʥʝ 422, 97 kPA, 
ʜʝʙʠʪ -  154.18 [L/min], ʠ ʠʥʪʝʥʟʠʚʥʦʩʪ ʥʘ ʦʨʦʩʷʚʘʥʝ ï 5,930 [L/min/m2]. 
ʉʨʝʜʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʥʘ ʠʥʪʝʥʟʠʚʥʦʩʪ ʥʘ ʦʨʦʩʷʚʘʥʝ ʠ ʜʝʙʠʪ ʩʘ 6,213 [L/min/m2] ʠ 156,32 [L/min]. 
ɼʠʘʤʝʪʲʨʲʪ ʥʘ ʪʨʲʙʠʪʝ ʩʝ ʠʟʙʠʨʘ ʩ ʠʟʯʠʩʣʷʚʘʥʝʪʦ ʥʘ ʧʦʜʘʚʘʥʝʪʦ ʥʘ ʥʝʦʙʭʦʜʠʤʦʪʦ ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʘ 
ʢʲʤ ʨʘʟʧʨʲʩʢʚʘʱʠʪʝ ʜʶʟʠ ʟʘ ʙʦʨʙʘ ʩ ʧʣʘʤʲʢʘ. ɺ ʪʦʟʠ ʩʣʫʯʘʡ ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʩʝ ʚʟʝʤʘʪ ʧʨʝʜʚʠʜ 
ʬʦʨʤʘʪʘ ʥʘ ʩʪʨʫʷʪʘ, ʧʣʦʱʪʘ, ʢʦʷʪʦ ʱʝ ʙʲʜʝ ʧʦʢʨʠʪʘ ʦʪ ʥʝʷ ʠ ʤʥʦʛʦ ʜʨʫʛʠ ʬʘʢʪʦʨʠ. ʇʦʜʙʨʘʥʠʪʝ ʪʨʲʙʠ ʚ 
ʥʘʩʪʦʷʱʠʷ ʧʨʦʝʢʪ ʩʘ ʤʝʪʘʣʥʠ ʛʦʨʝʱʦ ʧʦʮʠʥʢʦʚʘʥʠ ʩ ʜʠʘʤʝʪʲʨ 1.5ò(38.1mm) ʟʘ ʨʘʟʧʨʝʜʝʣʠʪʝʣʥʠ 
ʪʨʲʙʦʧʨʦʚʦʜʠ ʠ ʤʘʛʠʩʪʨʘʣʥʠ ʪʨʲʙʦʧʨʦʚʦʜʠ ʩ ʜʠʘʤʝʪʲʨ 3ò(76.2mm), ʢʦʠʪʦ ʧʦʜʘʚʘʪ ʚʦʜʘʪʘ ʪʨʘʥʟʠʪʥʦ 
ʢʲʤ ʨʘʟʧʨʝʜʝʣʠʪʝʣʥʠʪʝ ʪʨʲʙʦʧʨʦʚʦʜʠ; 
ɺ ʪʘʙʣ.6.13 ʦʪ ʜʠʩʝʨʪʘʮʠʷʪʘ, ʝ ʦʧʠʩʘʥ ʚʠʜʘ ʥʘ ʪʨʲʙʠʪʝ, ʜʠʘʤʝʪʨʠʪʝ ʠʤ, ʬʠʪʠʥʛʠʪʝ ʠ ʜʲʣʞʠʥʠʪʝ ʠʤ.  
ɺ ʪʘʙʣ.6.14 ʝ ʦʪʨʘʟʝʥʦ ʥʘʣʷʛʘʥʝʪʦ ʠ ʟʘʛʫʙʠʪʝ ʥʘ ʜʝʙʠʪ ʚ ʥʘʯʘʣʥʠʷ ʚʲʟʝʣ. 

 
ʂʦʛʘʪʦ ʛʦʨʝʥʝʪʦ ʝ ʤʝʞʜʫ ʜʚʝ ʩʝʢʮʠʠ, ʩʘ ʠʟʯʠʩʣʝʥʠ ʜʚʘ ʙʨʦʷ ʠʥʩʪʘʣʘʮʠʠ ʩ ʧʦ 12 ʜʶʟʠ, 

ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ ʬʠʛ.58. ʩ ʧʦʤʦʱʪʘ ʥʘ ʚʪʦʨʠ ʩʧʝʮʠʘʣʠʟʠʨʘʥ ʩʦʬʪʫʝʨ ĂFire Sprinkler Hydraulics Calculation 
Programñ.  

 
ʌʠʛʫʨʘ 58. ʉʭʝʤʘ ʥʘ ʨʘʟʧʦʣʦʞʝʥʠʝ ʠ ʦʟʥʘʯʝʥʠʝ ʥʘ ʨʘʟʧʨʲʩʢʚʘʱʠ ʜʶʟʠ ʚ ʜʚʝ ʩʲʩʝʜʥʠ ʩʝʢʮʠʠ 

 
ɺʠʜʥʦ ʦʪ ʩʭʝʤʘʪʘ ʝ, ʯʝ ʜʶʟʠ ʩ ʥʦʤʝʨʘ 8,9,18,19 ʠ 20, 21, 30, 31 ʩʘ ʥʘʡ ʦʪʜʘʣʝʯʝʥʠ ʦʪ 

ʟʘʭʨʘʥʚʘʱʠʷ ʪʨʲʙʦʧʨʦʚʦʜ, ʢʲʜʝʪʦ ʩʨʝʜʥʠʪʝ ʢʦʣʠʯʝʩʪʚʘ ʠ ʥʘʣʷʛʘʥʠʷ ʩʘ ʥʘʡ-ʥʠʩʢʠ. ʅʘʡ-ʙʣʘʛʦʧʨʠʷʪʥʦ 
ʨʘʟʧʦʣʦʞʝʥʠ ʩʘ ʜʶʟʠʪʝ ʩ ʥʦʤʝʨʘ 12,13 ʠ 24, 25, ʢʲʜʝʪʦ ʧʨʝʤʠʥʘʚʘʱʦʪʦ ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʘ ʠ ʥʘʣʷʛʘʥʠʷʪʘ 
ʥʘ ʚʭʦʜʘ ʥʘ ʜʶʟʠʪʝ ʩʘ ʥʘʡ-ʚʠʩʦʢʠ. ʈʝʟʫʣʪʘʪʠʪʝ ʩʘ ʦʪʨʘʟʝʥʠ ʚ ʪʘʙʣ.6.16. ʦʪ ʜʠʩʝʨʪʘʮʠʦʥʥʠʷ ʪʨʫʜ. 

ʅʘ ʬʠʛʫʨʠ 6.24 ʠ 6.25 ʦʪ ʨʘʟʨʘʙʦʪʢʘʪʘ ʩʘ ʥʘʥʝʩʝʥʠ ʥʦʤʝʨʘʮʠʷʪʘ ʥʘ ʪʨʲʙʠʪʝ ʠ ʪʝʭʥʠʪʝ ʜʲʣʞʠʥʠ. 
ɼʲʣʞʠʥʠʪʝ ʥʘ ʪʨʲʙʠʪʝ ʚʘʨʠʨʘʪ ʦʪ 0.1 m ʜʦ 5 m, ʘ ʜʠʘʤʝʪʨʠʪʝ ʠʤ ʦʪ 43 mm ʜʦ 154 mm. 
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ʌʠʛʫʨʘ 59. ʉʭʝʤʘ ʥʘ ʩʨʝʜʥʦʪʦ ʢʦʣʠʯʝʩʪʚʦ ʚ [l/s] ʚ ʪʨʲʙʠʪʝ, ʩʚʲʨʟʚʘʱʠ ʨʝʟʝʨʚʦʘʨʘ ʩ ʧʦʤʧʠʪʝ 
 
VI.9. ʄʦʥʪʘʞ ʠ ʚʲʚʝʞʜʘʥʝ ʚ ʝʢʩʧʣʦʘʪʘʮʠʷ ʥʘ ʩʪʘʮʠʦʥʘʨʥʘ ʧʦʞʘʨʦʛʘʩʠʪʝʣʥʘ ʩʠʩʪʝʤʘ 

ʄʦʥʪʘʞʲʪ ʩʝ ʠʟʚʲʨʰʚʘ ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʠʟʠʩʢʚʘʥʠʷʪʘ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʠ ʦʜʦʙʨʝʥʠʪʝ ʯʝʨʪʝʞʠ 
ʧʦ ʧʨʦʝʢʪʘ.  
ɺʲʚʝʞʜʘʥʝʪʦ ʚ ʝʢʩʧʣʦʘʪʘʮʠʷ ʥʘ ʧʦʞʘʨʦʛʘʩʠʪʝʣʥʘʪʘ ʩʠʩʪʝʤʘ ʚʢʣʶʯʚʘ ʪʝʩʪʚʘʥʝ ʥʘ ʠʥʪʝʨʬʝʡʩʠ ʩ ʚʩʠʯʢʠ 
ʦʩʪʘʥʘʣʠ ʯʘʩʪʠ ʟʘ ʨʘʙʦʪʘʪʘ ʥʘ ʩʠʩʪʝʤʘʪʘ. 
ʄʝʭʘʥʠʯʥʦʪʦ ʧʫʩʢʘʥʝ ʚ ʝʢʩʧʣʦʘʪʘʮʠʷ ʚʢʣʶʯʚʘ ʪʝʩʪʚʘʥʝ ʥʘ ʧʦʤʧʝʥʘʪʘ ʩʪʘʥʮʠʷ, ʩʝʢʮʠʦʥʥʠʪʝ ʢʣʘʧʘʥʠ, 
ʜʶʟʠʪʝ ʠ ʩʚʲʨʟʘʥʠʪʝ ʩ ʪʷʭ ʪʨʲʙʦʧʨʦʚʦʜʠ. 

ʇʲʨʚʘʪʘ ʯʘʩʪ ʥʘ ʚʲʚʝʞʜʘʥʝʪʦ ʚ ʝʢʩʧʣʦʘʪʘʮʠʷ ʝ ʩʚʲʨʟʘʥʦ ʩ ʧʨʦʤʠʚʘʥʝ ʠ ʪʝʩʪʚʘʥʝ ʥʘ ʥʘʣʷʛʘʥʝ. 

ɺʪʦʨʘʪʘ ʯʘʩʪ ʦʪ ʧʫʩʢʘʥʝʪʦ ʚ ʝʢʩʧʣʦʘʪʘʮʠʷ ʝ ʩʚʲʨʟʘʥʘ ʩ ʨʘʙʦʪʘʪʘ ʥʘ ʩʠʩʪʝʤʘʪʘ. ʊʨʷʙʚʘ ʜʘ ʩʝ ʘʢʪʠʚʠʨʘ 
ʥʘʡ-ʥʝʙʣʘʛʦʧʨʠʷʪʥʘʪʘ ʩʠʩʪʝʤʘ ʟʘ ʜʦʢʘʟʚʘʥʝ ʥʘ ʭʠʜʨʘʚʣʠʯʥʦʪʦ ʦʨʘʟʤʝʨʷʚʘʥʝ, ʯʨʝʟ ʠʟʤʝʨʚʘʥʝ ʥʘ 
ʨʘʙʦʪʥʦʪʦ ʥʘʣʷʛʘʥʝ ʠ ʜʝʙʠʪ ʥʘ ʥʘʡ-ʦʪʜʘʣʝʯʝʥʘʪʘ ʜʶʟʘ. ʅʘʣʷʛʘʥʝʪʦ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʥʝ ʧʦ-ʤʘʣʢʦ ʦʪ 
ʧʦʢʘʟʘʥʦʪʦ ʚ ʭʠʜʨʘʚʣʠʯʥʠʪʝ ʠʟʯʠʩʣʝʥʠʷ. ʊʝʩʪʲʪ ʩʝ ʠʟʚʲʨʰʚʘ ʩ ʧʨʦʪʠʚʦʧʦʞʘʨʥʠʷ ʘʛʝʥʪ, ʚʢʣʶʯʠʪʝʣʥʦ ʠ 
ʢʦʛʘʪʦ ʩʘ ʧʨʝʜʚʠʜʝʥʠ ʜʦʙʘʚʢʠ ʟʘ ʩʠʤʫʣʠʨʘʥʝ ʥʘ ʨʝʘʣʥʘ ʝʢʩʧʣʦʘʪʘʮʠʷ ʥʘ ʩʠʩʪʝʤʘʪʘ. 

ʇʦʤʧʝʥʘʪʘ ʩʪʘʥʮʠʷ, ʩʝʢʮʠʦʥʥʠʷʪ ʢʣʘʧʘʥ ʠʣʠ ʜʨʫʛʠ ʢʦʥʪʨʦʣʥʠ ʫʩʪʨʦʡʩʪʚʘ ʤʦʛʘʪ ʜʘ ʩʝ ʘʢʪʠʚʠʨʘʪ 
ʘʚʪʦʤʘʪʠʯʥʦ ʚ ʪʘʢʲʚ ʪʝʩʪ. 

ʆʙʫʯʝʥʠʝʪʦ ʧʨʠ ʩʧʝʰʥʠ ʩʣʫʯʘʠ ʝ ʧʨʝʧʦʨʲʯʠʪʝʣʥʦ ʫʧʨʘʞʥʝʥʠʝ ʧʨʠ ʚʩʠʯʢʠ ʩʠʩʪʝʤʠ ʟʘ ʙʝʟʦʧʘʩʥʦʩʪ ʥʘ 
ʪʫʥʝʣʘ, ʚʢʣʶʯʠʪʝʣʥʦ ʧʦʞʘʨʦʛʘʩʠʪʝʣʥʘʪʘ ʩʠʩʪʝʤʘ, ʢʦʷʪʦ ʜʘ ʩʝ ʪʝʩʪʚʘ ʚʲʚ ʚʨʲʟʢʘ ʩ ʘʚʘʨʠʡʥʘʪʘ ʩʠʪʫʘʮʠʷ 
ʧʨʠ ʩʠʤʫʣʠʨʘʥ ʧʦʞʘʨʝʥ ʠʥʮʠʜʝʥʪ. ʆʙʫʯʝʥʠʝʪʦ ʥʘ ʘʚʘʨʠʡʥʠʪʝ ʩʣʫʞʙʠ ʜʘ ʨʘʙʦʪʷʪ ʩʲʩ ʩʪʘʮʠʦʥʘʨʥʘʪʘ 
ʩʠʩʪʝʤʘ ʟʘ ʛʘʩʝʥʝ ʝ ʚʘʞʥʘ ʯʘʩʪ ʦʪ ʪʝʩʪʚʘʥʝʪʦ. 

VI.10. ɸʢʪʠʚʠʨʘʥʝ ʠ ʨʘʙʦʪʘ ʥʘ ʩʠʩʪʝʤʘʪʘ 

ʉʪʘʮʠʦʥʘʨʥʘʪʘ ʧʦʞʘʨʦʛʘʩʠʪʝʣʥʘ ʩʠʩʪʝʤʘ ʤʦʞʝ ʜʘ ʩʝ ʘʢʪʠʚʠʨʘ ʠ ʨʘʙʦʪʠ ʨʲʯʥʦ ʠʣʠ ʘʚʪʦʤʘʪʠʯʥʦ 
ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʥʘʣʠʯʠʝʪʦ ʥʘ ʦʙʫʯʝʥ ʧʝʨʩʦʥʘʣ, ʦʯʘʢʚʘʥʠ ʨʠʩʢʦʚʝ, ʚʠʜʘ ʥʘ ʩʠʩʪʝʤʘʪʘ, ʠʟʧʦʣʟʚʘʥʠʪʝ ʠ 
ʧʨʠʣʦʞʠʤʠ ʩʠʩʪʝʤʠ ʟʘ ʢʦʥʪʨʦʣ ʠ ʟʘʢʦʥʦʜʘʪʝʣʩʪʚʦʪʦ. 

ʇʨʝʜʚʘʨʠʪʝʣʥʦ ʫʩʣʦʚʠʝ ʟʘ ʨʲʯʥʘ ʨʘʙʦʪʘ ʝ 24 ʯʘʩʦʚʦ ʜʝʞʫʨʩʪʚʦ ʚ ʢʦʥʪʨʦʣʥʘ ʟʘʣʘ ʟʘ 
ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʪʫʥʝʣʠ. ʈʲʯʥʦ ʫʧʨʘʚʣʷʝʤʠ ʩʪʘʮʠʦʥʘʨʥʠ ʧʦʞʘʨʦʛʘʩʠʪʝʣʥʠ ʩʠʩʪʝʤʠ ʩʝ ʘʢʪʠʚʠʨʘʪ ʠ 
ʢʦʥʪʨʦʣʠʨʘʪ ʦʪ ʦʧʝʨʘʪʦʨ ʠʣʠ ʦʪ ʧʦʞʘʨʥʠ ʩʣʫʞʙʠ. 
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VI.11. ʅʘʤʘʣʷʚʘʥʝ ʥʘ ʠʥʪʝʥʟʠʚʥʦʩʪʪʘ ʥʘ ʠʟʛʘʨʷʥʝ ʧʨʠ ʨʘʙʦʪʘ 
ʉʢʦʨʦʩʪʪʘ ʥʘ ʦʪʜʝʣʷʥʝ ʥʘ ʪʦʧʣʠʥʘ ʦʪ ʧʦʞʘʨʘ, ʥʘʨʠʯʘʥʘ ʪʫʢ Ăʤʦʱʥʦʩʪ ʥʘ ʧʦʞʘʨʘñ ʟʘʚʠʩʠ ʦʪ 

ʜʝʙʠʪʘ ʥʘ ʢʠʩʣʦʨʦʜ, ʢʦʡʪʦ ʚʝʥʪʠʣʘʮʠʷʪʘ ʜʦʩʪʘʚʷ ʚ ʟʦʥʘʪʘ ʥʘ ʛʦʨʝʥʝ. 
ʄʠʥʠʤʘʣʥʠʷ ʚʲʟʜʫʰʝʥ ʜʝʙʠʪ, ʚ ʦʙʱʠʷ ʩʣʫʯʘʡ, ʩʝ ʦʧʨʝʜʝʣʷ ʥʘ ʦʩʥʦʚʘʪʘ ʥʘ ʥʘʜʢʨʠʪʠʯʥʘʪʘ ʩʢʦʨʦʩʪ ʟʘ 
ʧʨʝʜʦʪʚʨʘʪʷʚʘʥʝ ʦʙʨʘʪʥʦʪʦ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʜʠʤʘ ʩʨʝʱʫ ʚʲʟʜʫʰʥʦʪʦ ʪʝʯʝʥʠʝ (ʬʠʛ.60). 
 

 
ʌʠʛʫʨʘ 60. ʆʙʨʘʪʝʥ ʜʠʤʝʥ ʩʣʦʡ ʠ ʜʠʤʝʥ ʩʣʦʡ ʩʣʝʜ ʧʦʞʘʨʘ 

 
 

 
ʌʠʛʫʨʘ 61. ʀʟʦʣʠʥʠʠ ʥʘ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝʪʦ ʥʘ ʜʠʤʘ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʪʝʤʧʝʨʘʪʫʨʘʪʘ 
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ʌʠʛʫʨʘ 62. ʈʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʜʠʤʘ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʪʝʤʧʝʨʘʪʫʨʘʪʘ, ʯʨʝʟ ʠʟʧʦʣʟʚʘʥʝ ʥʘ 

ʧʨʦʛʨʘʤʝʥ ʧʨʦʜʫʢʪ ĂSurferñ 
 
 
 

VI.12. ʇʨʦʪʠʚʦʧʦʞʘʨʝʥ ʚʦʜʝʥ ʨʝʟʝʨʚ 
ʇʨʦʙʣʝʤʲʪ ʩ ʛʦʣʝʤʠʷ ʨʘʟʭʦʜ ʥʘ ʚʦʜʘ ʧʨʠ ʚʢʣʶʯʚʥʝ ʥʘ ʜʚʝ  ʜʨʝʥʯʝʨʥʠ ʩʠʩʪʝʤʠ ʤʦʞʝ ʜʘ ʙʲʜʝ 

ʨʘʮʠʦʥʘʣʥʦ ʨʝʰʝʥ ʩʲʩ ʩʲʙʠʨʘʥʝ, ʬʠʣʪʨʠʨʘʥʝ ʠ ʧʦʚʪʦʨʥʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʥʝʠʟʧʦʣʟʚʘʥʘʪʘ ʧʨʠ ʛʘʩʝʥʝʪʦ 
ʠ ʢʦʥʜʝʥʟʠʨʘʣʘ ʚ ʪʫʥʝʣʘ ʚʦʜʘ. ɿʘ ʪʦʚʘ ʨʝʮʠʢʣʠʨʘʥʝ ʥʘ ʚʦʜʘʪʘ ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʩʝ ʧʦʣʦʞʘʪ ʧʨʠʝʤʥʠ 
ʢʘʥʘʣʠ ʩ ʦʪʚʦʨʠ (ʬʠʛ.63) ʚ ʥʠʩʢʘʪʘ ʯʘʩʪ ʥʘ ʧʲʪʥʦʪʦ ʧʣʘʪʥʦ. ʂʘʧʘʮʠʪʝʪʘ ʥʘ ʜʨʝʥʘʞʥʘʪʘ ʩʠʩʪʝʤʘ ʚ 
ʥʘʰʠʪʝ ʥʦʨʤʠ ï EABT ʠ ZTV-ING ʝ 100 L/s  ʝ ʥʘʧʲʣʥʦ ʜʦʩʪʘʪʲʯʝʥ ʟʘ ʧʨʝʜʣʘʛʘʥʘʪʘ ʧʝʨʩʧʝʢʪʠʚʥʘ ʩʭʝʤʘ. 
ɼʦʧʲʣʥʠʪʝʣʥʦ ʚ ʜʨʝʥʘʞʥʘʪʘ ʩʠʩʪʝʤʘ, ʧʨʝʜʠ ʨʝʟʝʨʚʦʘʨʘ ʪʨʷʙʚʘ ʜʘ ʩʝ ʚʢʣʶʯʘʪ ʬʠʣʪʨʠʨʘʱ ʢʣʘʧʘʥ ʠ 
ʚʲʟʚʨʘʪʝʥ ʚʝʥʪʠʣ. ʊʘʟʠ ʟʘʜʘʯʘ ʝ ʦʙʝʢʪ ʥʘ ʙʲʜʝʱʠ ʠʟʩʣʝʜʚʘʥʠʷ. 

  
 

ʌʠʛʫʨʘ 63. ʇʨʠʝʤʥʠ ʢʘʥʘʣʠ ʩ ʦʪʚʦʨʠ 
 
ʈʘʙʦʪʘʪʘ ʥʘ ʧʦʞʘʨʦʛʘʩʠʪʝʣʥʠʪʝ ʩʠʩʪʝʤʠ ʚ ʪʫʥʝʣʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʢʦʣʠʯʝʩʪʚʝʥʦ ʠ ʢʘʯʝʩʪʚʝʥʦ 

ʷʩʥʘ, ʟʘ ʜʘ ʩʝ ʤʠʥʠʤʠʟʠʨʘʪ ʨʠʩʢʦʚʝʪʝ ʟʘ ʧʲʪʥʠʮʠʪʝ ʠ ʟʘ ʪʫʥʝʣʥʘʪʘ ʩʪʨʫʢʪʫʨʘ ʧʨʠ ʘʥʘʣʠʟʠʨʘʥʠʪʝ 
ʩʮʝʥʘʨʠʠ ʥʘ ʧʨʦʝʢʪʥʠ ʧʦʞʘʨʠ. 
 
 


