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ʂʝʨʘʤʠʢʘʪʘ ʝ ʣʶʙʦʚ. 
 

Nabertherm ʝ ʜʦʚʝʨʠʝ. 
 

ʇʝʱʠʪʝ Nabertherm ʩʘ ʧʨʘʚʠʣʥʠʷʪ ʠʟʙʦʨ ʟʘ ɺʘʰʝʪʦ ʭʦʙʠ, ʨʘʙʦʪʠʣʥʠʮʘ ʠ ʧʨʦʬʝʩʠʦʥʘʣʥʦ ʧʨʠʣʦʞʝʥʠʝ. ɺʩʷʢʘ ʦʪ 

ʥʘʰʠʪʝ ʧʝʱʠ ʟʘ ʠʟʧʠʯʘʥʝ ʩʝ ʠʟʨʘʙʦʪʚʘ ʨʲʯʥʦ ʚ ɻʝʨʤʘʥʠʷ ʩ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʥʘʡ-ʜʦʙʨʠʪʝ ʤʘʪʝʨʠʘʣʠ. 

ʅʘʰʘʪʘ ʩʝʤʝʡʥʘ ʬʠʨʤʘ ʧʨʦʠʟʚʝʞʜʘ ʧʝʱʠ ʟʘ ʠʟʧʠʯʘʥʝ ʦʪ 1947 ʛ. ʥʘʩʘʤ. ʉ ʚʲʟʤʦʞʥʦ ʥʘʡ-ʛʦʣʷʤʦ ʧʝʩʪʝʥʝ ʥʘ 

ʮʝʥʥʠʪʝ ʥʠ ʟʝʤʥʠ ʨʝʩʫʨʩʠ, ʧʨʦʠʟʚʝʞʜʘʤʝ ɺʘʰʠʪʝ ʥʘʜʝʞʜʥʠ ʩʧʲʪʥʠʮʠ ʩ ʫʙʝʜʠʪʝʣʥʦ ʢʘʯʝʩʪʚʦ. 
 

ʅʘʰʠʪʝ ʧʝʱʠ ʩʝ ʦʪʣʠʯʘʚʘʪ ʩ: 

¶ ʆʪʣʠʯʥʠ ʨʝʟʫʣʪʘʪʠ ʧʨʠ ʠʟʧʠʯʘʥʝ 

¶ ɽʥʝʨʛʠʡʥʘ ʝʬʝʢʪʠʚʥʦʩʪ ʠ ʠʢʦʥʦʤʠʯʥʦʩʪ 

¶ ʅʘʜʝʞʜʥʦʩʪ 

¶ ʉʧʝʮʠʘʣʥʘ ʝʨʛʦʥʦʤʠʯʥʦʩʪ 

¶ ʀʟʜʨʲʞʣʠʚʦʩʪ 

¶ 36 ʤʝʩʝʮʘ ʛʘʨʘʥʮʠʷ 

¶ ʀʥʦʚʘʮʠʠ 
 

ʉ Nabertherm ʤʦʞʝ ʜʘ ʨʘʟʯʠʪʘʪʝ ʥʘ ʢʘʯʝʩʪʚʦ, ʙʝʟʦʧʘʩʥʦʩʪ ʠ ʦʪʣʠʯʥʠ ʨʝʟʫʣʪʘʪʠ ʧʨʠ ʠʟʧʠʯʘʥʝ! ɻʘʨʘʥʪʠʨʘʤʝ ɺʠ ʠ 

ʦʩʦʙʝʥʦ ʚʘʞʥʦʪʦ ʢʣʠʝʥʪʩʢʦ ʦʙʩʣʫʞʚʘʥʝ ʧʦ ʮʝʣʠʷ ʩʚʷʪ ʯʨʝʟ ʥʘʰʠʪʝ ʩʧʝʮʠʘʣʠʟʠʨʘʥʠ ʜʲʣʛʦʛʦʜʠʰʥʠ ʧʘʨʪʥʴʦʨʠ. 
 

ʆʪ ʤʥʦʛʦ ʛʦʜʠʥʠ ʠʤʝʪʦ Nabertherm ʝ ʩʠʤʚʦʣ ʥʘ ʥʘʡ-ʚʠʩʦʢʦ ʢʘʯʝʩʪʚʦ ʠ ʠʟʜʨʲʞʣʠʚʦʩʪ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ ʥʘ ʧʝʱʠ. 

ɿʘ ʜʘ ʟʘʧʘʟʠ ʪʘʟʠ ʧʦʟʠʮʠʷ ʠ ʟʘ ʚ ʙʲʜʝʱʝ, Nabertherm ʧʨʝʜʣʘʛʘ ʥʝ ʩʘʤʦ ʧʲʨʚʦʢʣʘʩʥʦ ʦʙʩʣʫʞʚʘʥʝ ʩ ʨʝʟʝʨʚʥʠ 

ʯʘʩʪʠ, ʥʦ ʠ ʦʪʣʠʯʥʦ ʦʙʩʣʫʞʚʘʥʝ ʥʘ ʢʣʠʝʥʪʠʪʝ ʩʠ. ɺʲʟʧʦʣʟʚʘʡʪʝ ʩʝ ʦʪ ʥʘʰʠʷ ʦʧʠʪ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ ʥʘ ʧʝʱʠ! 
 

 

ɺʩʠʯʢʦ ʥʘʡ-ʜʦʙʨʦ ʠ ʤʥʦʛʦ ʫʩʧʝʭʠ ʩ 
ɺʘʰʘʪʘ ʧʝʱ! 

 

Timm Grotheer 

ʋʧʨʘʚʠʪʝʣ ʥʘ Nabertherm Group 

 
 

1 ʋʢʘʟʘʥʠʷ ʟʘ ʙʝʟʦʧʘʩʥʦʩʪ ʠ ʠʟʧʦʣʟʚʘʥʝ ʧʦ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ 
 

1.1 ʆʙʱʠ ʫʢʘʟʘʥʠʷ ʟʘ ʙʝʟʦʧʘʩʥʦʩʪ 
 

ɺ ʪʦʟʠ ʨʘʟʜʝʣ ʱʝ ʥʘʤʝʨʠʪʝ ʧʨʝʛʣʝʜ ʥʘ ʥʘʡ-ʚʘʞʥʠʪʝ ʫʢʘʟʘʥʠʷ ʟʘ ʙʝʟʦʧʘʩʥʦʩʪ. ʄʦʣʷ, ʦʙʲʨʥʝʪʝ ʚʥʠʤʘʥʠʝ ʠ ʥʘ 

ʧʦʜʨʦʙʥʠʪʝ ʦʧʠʩʘʥʠʷ ʠ ʜʦʧʲʣʥʠʪʝʣʥʠʪʝ ʫʢʘʟʘʥʠʷ ʟʘ ʙʝʟʦʧʘʩʥʦʩʪ ʚ ʩʣʝʜʚʘʱʠʪʝ ʛʣʘʚʠ. 
 

ʄʷʩʪʦ ʟʘ ʨʘʟʧʦʣʘʛʘʥʝ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʠ ʠʟʠʩʢʚʘʥʠʷ 
 

1. ɿʘ ʙʝʟʦʧʘʩʥʘ ʨʘʙʦʪʘ ʥʘ ʧʝʱʪʘ, ʪʷ ʪʨʷʙʚʘ ʜʘ ʩʝ ʜʲʨʞʠ ʩʫʭʘ ʠ ʯʠʩʪʘ ʥʘ ʜʦʙʨʝ ʧʨʦʚʝʪʨʠʚʦ ʤʷʩʪʦ, ʟʘʱʠʪʝʥʦ ʦʪ 

ʘʪʤʦʩʬʝʨʥʠ ʚʣʠʷʥʠʷ. ʇʨʝʟ ʮʷʣʘʪʘ ʛʦʜʠʥʘ ʪʨʷʙʚʘ ʜʘ ʩʝ ʩʧʘʟʚʘʪ ʪʝʤʧʝʨʘʪʫʨʠ ʦʪ 5ÁC ʜʦ 40ÁC. 

2. ʇʝʱʠʪʝ ʠʟʣʲʯʚʘʪ ʪʦʧʣʠʥʘ ʧʦ ʚʨʝʤʝ ʥʘ ʨʘʙʦʪʘ. ʊʨʷʙʚʘ ʜʘ ʩʝ ʩʧʘʟʚʘ ʧʝʨʠʬʝʨʥʦ ʨʘʟʩʪʦʷʥʠʝ ʦʪ 100 cm ʦʪ 

ʟʘʧʘʣʠʤʠ ʠʣʠ ʯʫʚʩʪʚʠʪʝʣʥʠ ʢʲʤ ʪʝʤʧʝʨʘʪʫʨʘ ʦʙʝʢʪʠ. ʇʦʜʲʪ ʥʝ ʪʨʷʙʚʘ ʜʘ ʝ ʥʘʧʨʘʚʝʥ ʦʪ ʛʦʨʠʤ ʤʘʪʝʨʠʘʣ. 
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ɺʩʠʯʢʠ ʛʦʨʠʤʠ ʤʘʪʝʨʠʘʣʠ, ʢʘʪʦ ʟʘʚʝʩʠ, ʧʣʘʩʪʤʘʩʠ, ʤʝʙʝʣʠ, ʢʠʣʠʤʠ ʠ ʜʨ., ʢʦʠʪʦ ʩʝ ʥʘʤʠʨʘʪ ʚ ʨʘʡʦʥʘ ʥʘ 

ʧʝʱʪʘ, ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʧʨʝʤʘʭʥʘʪʠ. 

3. ɸʢʦ ʥʘ ʤʷʩʪʦʪʦ ʥʘ ʨʘʟʧʦʣʘʛʘʥʝ ʝ ʠʥʩʪʘʣʠʨʘʥʦ ʘʚʪʦʤʘʪʠʯʥʦ ʧʦʞʘʨʦʛʘʩʠʪʝʣʥʦ ʫʩʪʨʦʡʩʪʚʦ, ʪʨʷʙʚʘ ʜʘ ʩʝ 

ʛʘʨʘʥʪʠʨʘ, ʯʝ ʝ ʠʟʙʝʛʥʘʪʦ ʥʝʚʦʣʥʦʪʦ ʤʫ ʘʢʪʠʚʠʨʘʥʝ ʦʪ ʠʟʣʲʯʚʘʥʘʪʘ ʪʦʧʣʠʥʘ. ʊʨʷʙʚʘ ʜʘ ʩʝ ʚʟʝʤʝ ʧʨʝʜʚʠʜ ʠ 

ʦʪʚʘʨʷʥʝʪʦ ʥʘ ʛʦʨʝʱʘʪʘ ʧʝʱ. ʊʨʷʙʚʘ ʜʘ ʩʝ ʩʧʘʟʚʘʪ ʤʝʩʪʥʠʪʝ ʨʘʟʧʦʨʝʜʙʠ ʟʘ ʩʪʨʦʠʪʝʣʩʪʚʦ ʠ ʧʨʦʪʠʚʦʧʦʞʘʨʥʘ 

ʟʘʱʠʪʘ. 

4. ʇʦʜʲʪ ʪʨʷʙʚʘ ʜʘ ʝ ʜʦʩʪʘʪʲʯʥʦ ʩʪʘʙʠʣʝʥ ʠ ʠʟʨʘʚʥʝʥ, ʟʘ ʜʘ ʤʦʞʝ ʧʝʱʪʘ ʜʘ ʩʪʦʠ ʩʪʘʙʠʣʥʦ. 

5. ɼʦʩʪʲʧʲʪ ʜʦ ʧʝʱʪʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʦʛʨʘʥʠʯʝʥ, ʘʢʦ ʥʘ ʤʷʩʪʦʪʦ ʥʘ ʨʘʟʧʦʣʘʛʘʥʝ ʤʦʛʘʪ ʜʘ ʚʣʷʟʘʪ ʥʝʦʪʦʨʠʟʠʨʘʥʠ 

ʣʠʮʘ, ʜʝʮʘ ʠʣʠ ʞʠʚʦʪʥʠ. 

6. ɿʘ ʩʚʲʨʟʚʘʥʝ ʥʘ ʧʝʱʪʘ ʥʝ ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʫʜʲʣʞʠʪʝʣʝʥ ʢʘʙʝʣ. ɿʘʭʨʘʥʚʘʱʠʷʪ ʢʘʙʝʣ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʦʣʘʛʘ 

ʪʘʢʘ, ʯʝ ʜʘ ʥʝ ʜʦʢʦʩʚʘ ʛʦʨʝʱʠ ʯʘʩʪʠ ʥʘ ʧʝʱʪʘ ʠ ʜʘ ʥʝ ʤʦʞʝ ʚ ʥʝʛʦ ʜʘ ʩʝ ʩʧʲʚʘʪ ʭʦʨʘ. 

7. ʈʘʙʦʪʥʦʪʦ ʧʦʤʝʱʝʥʠʝ ʪʨʷʙʚʘ ʜʘ ʝ ʜʦʙʨʝ ʚʝʥʪʠʣʠʨʘʥʦ. ɺʨʝʜʥʠʪʝ ʠʟʧʘʨʝʥʠʷ ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʟʚʝʞʜʘʪ ʦʪ 

ʨʘʙʦʪʥʘʪʘ ʟʦʥʘ ʥʘʚʲʥ ʯʨʝʟ ʧʨʦʬʝʩʠʦʥʘʣʥʘ ʩʠʩʪʝʤʘ ʦʪ ʪʨʲʙʠ ʟʘ ʠʟʪʝʛʣʷʥʝ ʥʘ ʚʲʟʜʫʭʘ. 
 

ʋʧʨʘʚʣʝʥʠʝ 
 

1. ʇʝʱʪʘ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʨʦʚʝʨʠ ʧʨʝʜʠ ʜʘ ʩʝ ʚʢʣʶʯʠ. ɸʢʦ ʠʤʘ ʚʲʥʰʥʠ ʧʨʦʤʝʥʠ, ʢʦʠʪʦ ʧʦʢʘʟʚʘʪ ʜʝʬʝʢʪ, ʧʝʱʪʘ ʥʝ 

ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʫʩʢʘ ʚ ʝʢʩʧʣʦʘʪʘʮʠʷ. ɸʢʦ ʧʦ ʚʨʝʤʝ ʥʘ ʨʘʙʦʪʘ ʩʝ ʧʦʷʚʷʪ ʧʨʦʤʝʥʠ ʠʣʠ ʧʦʜʦʟʨʠʪʝʣʥʠ ʰʫʤʦʚʝ, 

ʠʟʢʣʶʯʝʪʝ ʧʝʱʪʘ ʦʪ ʩʲʦʙʨʘʞʝʥʠʷ ʟʘ ʙʝʟʦʧʘʩʥʦʩʪ. 

2. ɺʘʞʥʦ ʝ ʜʘ ʙʲʜʝʪʝ ʚʥʠʤʘʪʝʣʥʠ, ʢʦʛʘʪʦ ʨʘʙʦʪʠʪʝ ʩ ʧʝʱʪʘ. ɿʦʥʠʪʝ ʥʘ ʠ ʚ ʧʝʱʪʘ ʤʦʞʝ ʜʘ ʩʘ ʛʦʨʝʱʠ ʧʦ ʚʨʝʤʝ ʥʘ 

ʨʘʙʦʪʘ ʠ ʩʣʝʜ ʠʟʢʣʶʯʚʘʥʝ ʠ ʤʦʞʝ ʜʘ ʧʨʠʯʠʥʷʪ ʠʟʛʘʨʷʥʠʷ ʧʨʠ ʥʝʚʦʣʥʦ ʜʦʢʦʩʚʘʥʝ. 

3. ʇʨʝʜʠ ʚʩʷʢʦ ʥʘʯʘʣʦ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʘ ʜʝʡʥʦʩʪ ʧʨʦʚʝʨʷʚʘʡʪʝ ʠ ʩʝ ʫʚʝʨʷʚʘʡʪʝ, ʯʝ ʚ ʨʘʙʦʪʥʘʪʘ ʟʦʥʘ 

ʧʨʝʙʠʚʘʚʘʪ ʩʘʤʦ ʦʧʨʘʚʦʤʦʱʝʥʠ ʣʠʮʘ. 

4. ʇʝʱʪʘ ʥʝ ʝ ʧʦʜʭʦʜʷʱʘ ʟʘ ʩʫʰʝʥʝ. ɺ ʧʝʱʪʘ ʤʦʞʝ ʜʘ ʩʝ ʧʦʩʪʘʚʷʪ ʩʘʤʦ ʜʦʩʪʘʪʲʯʥʦ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʠʟʩʫʰʝʥʠ 

ʤʘʪʝʨʠʘʣʠ ʠ ʧʦʤʦʱʥʠ ʩʨʝʜʩʪʚʘ. ʇʨʝʜʤʝʪʠ ʩ ʚʠʩʦʢʘ ʦʩʪʘʪʲʯʥʘ ʚʣʘʛʘ ʤʦʞʝ ʜʘ ʩʝ ʥʘʧʫʢʘʪ, ʩʧʫʢʘʪ ʠ ʜʘ ʜʦʚʝʜʘʪ 

ʜʦ ʢʦʨʦʟʠʷ ʥʘ ʢʦʨʧʫʩʘ ʥʘ ʧʝʱʪʘ. 

5. ɺ ʧʝʱʪʘ ʥʝ ʤʦʞʝ ʜʘ ʩʝ ʧʦʩʪʘʚʷʪ ʟʘʧʘʣʠʤʠ ʤʘʪʝʨʠʘʣʠ. ʍʘʨʪʠʷʪʘ, ʜʲʨʚʦʪʦ ʠʣʠ ʧʣʘʩʪʤʘʩʘʪʘ ʪʨʷʙʚʘ ʜʘ ʩʝ 

ʦʪʩʪʨʘʥʷʚʘʪ. ɺ ʧʝʱʪʘ ʥʝ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʦʩʪʘʚʷʪ ʤʘʪʝʨʠʘʣʠ, ʢʦʠʪʦ ʩʝ ʪʦʧʷʪ, ʦʪʜʝʣʷʪ ʟʘʧʘʣʠʤʠ ʛʘʟʦʚʝ, 

ʝʢʩʧʣʦʜʠʨʘʪ ʠʣʠ ʦʪʜʝʣʷʪ ʚʨʝʜʥʠ ʟʘ ʟʜʨʘʚʝʪʦ ʧʘʨʠ. 

6. ʆʪʚʘʨʷʥʝʪʦ ʥʘ ʧʝʱʪʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʜ 200ÁC ʥʝ ʝ ʨʘʟʨʝʰʝʥʦ ʠ ʚʦʜʠ ʜʦ ʧʦʚʠʰʝʥʦ ʠʟʥʦʩʚʘʥʝ ʥʘ 

ʠʟʦʣʘʮʠʷʪʘ, ʥʘʛʨʝʚʘʪʝʣʥʠʪʝ ʝʣʝʤʝʥʪʠ ʠ ʢʦʨʧʫʩʘ ʥʘ ʧʝʱʪʘ. ʆʩʚʝʥ ʪʦʚʘ ʩʲʱʝʩʪʚʫʚʘ ʦʧʘʩʥʦʩʪ ʦʪ ʠʟʛʘʨʷʥʝ. ɿʘ 

ɺʘʰʘ ʙʝʟʦʧʘʩʥʦʩʪ, ʟʘ ʜʘ ʧʨʝʜʧʘʟʠʪʝ ʧʝʱʪʘ ʠ ʩʪʦʢʠʪʝ ʩʠ, ʧʨʝʧʦʨʲʯʚʘʤʝ ʜʘ ʦʪʚʘʨʷʪʝ ʧʝʱʪʘ ʝʜʚʘ ʩʣʝʜ 

ʧʨʠʢʣʶʯʚʘʥʝ ʥʘ ʧʨʦʛʨʘʤʘʪʘ ʠ ʧʲʣʥʦʪʦ Ⱬ ʦʭʣʘʞʜʘʥʝ. 

7. ɸʢʦ ʧʝʱʪʘ ʩʝ ʦʪʚʦʨʠ ʧʨʝʜʠ ʜʘ ʝ ʠʟʩʪʠʥʘʣʘ ʥʘʧʲʣʥʦ, ʝ ʥʝʦʙʭʦʜʠʤʦ ʟʘʜʲʣʞʠʪʝʣʥʦ ʜʘ ʥʦʩʠʪʝ ʧʦʜʭʦʜʷʱʦ, 

ʪʦʧʣʦʫʩʪʦʡʯʠʚʦ ʟʘʱʠʪʥʦ ʦʙʣʝʢʣʦ. ʋʚʝʨʝʪʝ ʩʝ, ʯʝ ʜʨʝʭʠʪʝ ɺʠ ʥʝ ʤʦʛʘʪ ʜʘ ʩʝ ʜʦʧʠʨʘʪ ʜʦ ʛʦʨʝʱʠ ʧʦʚʲʨʭʥʦʩʪʠ. 

ʉʲʱʝʩʪʚʫʚʘ ʦʧʘʩʥʦʩʪ ʦʪ ʟʘʧʘʣʚʘʥʝ ʠʣʠ ʟʘʣʝʧʚʘʥʝ ʥʘ ʜʨʝʭʠʪʝ. 

8. ɺʨʘʪʘʪʘ ʤʦʞʝ ʜʘ ʩʝ ʟʘʢʣʶʯʠ ʩʲʩ ʟʘʢʣʶʯʚʘʱʘ ʩʝ ʟʚʝʟʜʦʦʙʨʘʟʥʘ ʨʲʢʦʭʚʘʪʢʘ (ʧʨʠʥʘʜʣʝʞʥʦʩʪ). ʊʦʚʘ ʝ ʩʠʣʥʦ 

ʧʨʝʧʦʨʲʯʠʪʝʣʥʦ, ʘʢʦ ʜʦ ʤʷʩʪʦʪʦ ʥʘ ʨʘʟʧʦʣʘʛʘʥʝ ʤʦʛʘʪ ʜʘ ʠʤʘʪ ʜʦʩʪʲʧ ʥʝʦʪʦʨʠʟʠʨʘʥʠ ʣʠʮʘ (ʥʘʧʨ. ʜʝʮʘ). 

9. ɸʢʦ ʝ ʦʙʷʚʝʥʦ ʩʝʨʠʦʟʥʦ ʧʨʠʨʦʜʥʦ ʷʚʣʝʥʠʝ, ʢʘʪʦ ʙʫʨʷ, ʥʘʚʦʜʥʝʥʠʝ ʠʣʠ ʟʝʤʝʪʨʝʩʝʥʠʝ, ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʟʚʘʜʠ 

ʱʝʧʩʝʣʲʪ ʦʪ ʝʣʝʢʪʨʠʯʝʩʢʘʪʘ ʤʨʝʞʘ ʠʣʠ ʜʘ ʩʝ ʟʘʜʝʡʩʪʚʘ ʨʘʟʝʜʠʥʠʪʝʣʷ, ʟʘ ʜʘ ʩʝ ʠʟʢʣʶʯʠ ʧʝʱʪʘ ʦʪ 

ʝʣʝʢʪʨʠʯʝʩʢʘʪʘ ʤʨʝʞʘ. 
 

ʇʦʯʠʩʪʚʘʥʝ, ʪʝʭʥʠʯʝʩʢʦ ʦʙʩʣʫʞʚʘʥʝ ʠ ʨʝʤʦʥʪ 
 

1. ʇʨʝʜʠ ʜʘ ʠʟʚʲʨʰʚʘʪʝ ʢʘʢʚʠʪʦ ʠ ʜʘ ʙʠʣʦ ʜʝʡʥʦʩʪʠ ʧʦ ʨʝʤʦʥʪ ʠ ʪʝʭʥʠʯʝʩʢʦ ʦʙʩʣʫʞʚʘʥʝ, ʠʟʜʲʨʧʘʡʪʝ ʱʝʧʩʝʣʘ 

ʦʪ ʝʣʝʢʪʨʠʯʝʩʢʘʪʘ ʤʨʝʞʘ ʠʣʠ ʟʘʜʝʡʩʪʚʘʡʪʝ ʨʘʟʝʜʠʥʠʪʝʣʷ, ʟʘ ʜʘ ʠʟʢʣʶʯʠʪʝ ʧʝʱʪʘ ʦʪ ʝʣʝʢʪʨʠʯʝʩʢʦʪʦ 

ʟʘʭʨʘʥʚʘʥʝ. 

2. ɼʝʡʥʦʩʪʠ ʧʦ ʝʣʝʢʪʨʠʯʝʩʢʦʪʦ ʦʙʦʨʫʜʚʘʥʝ ʤʦʞʝ ʜʘ ʩʝ ʠʟʚʲʨʰʚʘʪ ʩʘʤʦ ʦʪ ʣʠʮʝʥʟʠʨʘʥ ʝʣʝʢʪʨʦʪʝʭʥʠʢ. 

3. ʆʨʠʛʠʥʘʣʥʠʪʝ ʯʘʩʪʠ ʩʘ ʩʧʝʮʠʘʣʥʦ ʨʘʟʨʘʙʦʪʝʥʠ ʟʘ ʧʝʱʠʪʝ Nabertherm. ʇʨʠ ʩʤʷʥʘ ʥʘ ʦʪʜʝʣʥʠ ʢʦʤʧʦʥʝʥʪʠ 

ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʩʘʤʦ ʦʨʠʛʠʥʘʣʥʠ ʯʘʩʪʠ Nabertherm. 

4. ɺ ʩʣʫʯʘʡ ʥʘ ʥʝʠʟʧʨʘʚʥʦʩʪ ʚ ʜʘʜʝʥʦ ʟʘʱʠʪʥʦ ʫʩʪʨʦʡʩʪʚʦ (ʥʘʧʨ. ʣʠʧʩʚʘʱ ʢʘʧʘʢ ʥʘ ʝʣʝʢʪʨʦʨʘʟʧʨʝʜʝʣʠʪʝʣʥʦʪʦ 

ʫʩʪʨʦʡʩʪʚʦ, ʧʦʚʨʝʜʝʥ ʧʨʝʜʧʘʟʝʥ ʠʟʢʣʶʯʚʘʪʝʣ ʟʘ ʚʨʘʪʘʪʘ) ʧʝʱʪʘ ʥʝ ʪʨʷʙʚʘ ʜʘ ʩʝ ʚʢʣʶʯʚʘ ʠ ʪʨʷʙʚʘ ʜʘ ʩʝ 

ʠʟʢʣʶʯʠ ʦʪ ʟʘʭʨʘʥʚʘʥʝʪʦ ʯʨʝʟ ʠʟʢʣʶʯʚʘʥʝ ʥʘ ʱʝʧʩʝʣʘ ʦʪ ʝʣʝʢʪʨʠʯʝʩʢʘʪʘ ʤʨʝʞʘ ʠʣʠ ʟʘʜʝʡʩʪʚʘʥʝ ʥʘ 

ʨʘʟʝʜʠʥʠʪʝʣʷ. 
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1.2 ʈʘʟʷʩʥʷʚʘʥʝ ʥʘ ʠʟʧʦʣʟʚʘʥʠʪʝ ʩʠʤʚʦʣʠ ʠ ʧʨʝʜʫʧʨʝʜʠʪʝʣʥʠ ʬʨʘʟʠ ʚ 
ʧʨʝʜʫʧʨʝʜʠʪʝʣʥʠʪʝ ʫʢʘʟʘʥʠʷ 

 

ʋʂɸɿɸʅʀɽ ɿɸ 
ɹɽɿʆʇɸʉʅʆʉʊ 

ʋʢʘʟʚʘ ʦʧʨʝʜʝʣʝʥʠ ʠʥʩʪʨʫʢʮʠʠ ʠʣʠ ʧʨʦʮʝʜʫʨʠ, ʩʚʲʨʟʘʥʠ ʩ 

ʙʝʟʦʧʘʩʥʦʩʪʪʘ. 
 

ɺʅʀʄɸʅʀɽ ʋʢʘʟʚʘ ʦʧʘʩʥʦʩʪ, ʢʦʷʪʦ ʤʦʞʝ ʜʘ ʧʦʚʨʝʜʠ ʫʨʝʜʘ. 
 

ɺʅʀʄɸʊɽʃʅʆ 
ʆʙʨʲʱʘ ʚʥʠʤʘʥʠʝ ʟʘ ʦʧʘʩʥʦʩʪ ʩ ʤʘʣʲʢ ʠʣʠ ʩʨʝʜʝʥ ʨʠʩʢ ʦʪ 

ʥʘʨʘʥʷʚʘʥʝ. 
 

ʇʈɽɼʋʇʈɽɾɼɽʅʀɽ 
ʆʙʨʲʱʘ ʚʥʠʤʘʥʠʝ ʟʘ ʦʧʘʩʥʦʩʪ, ʢʦʷʪʦ ʤʦʞʝ ʜʘ ʜʦʚʝʜʝ ʜʦ ʩʤʲʨʪ, 

ʪʝʞʢʠ ʠʣʠ ʥʝʦʙʨʘʪʠʤʠ ʥʘʨʘʥʷʚʘʥʠʷ. 
 

ʆʇɸʉʅʆʉʊ 
ʆʙʨʲʱʘ ʚʥʠʤʘʥʠʝ ʟʘ ʦʧʘʩʥʦʩʪ, ʢʦʷʪʦ ʚʦʜʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʦ ʜʦ 

ʩʤʲʨʪ, ʪʝʞʢʠ ʠʣʠ ʥʝʦʙʨʘʪʠʤʠ ʥʘʨʘʥʷʚʘʥʠʷ. 

 
 

ʋʢʘʟʘʪʝʣʥʠ ʩʠʤʚʦʣʠ ʚ ʨʲʢʦʚʦʜʩʪʚʦʪʦ 
 

 

ʆʙʱʘ ʠʥʬʦʨʤʘʮʠʷ 
ʊʦʟʠ ʩʠʤʚʦʣ ʦʙʨʲʱʘ ʚʥʠʤʘʥʠʝ ʟʘ ʚʘʞʥʠ ʟʘʧʦʚʝʜʠ, ʢʦʠʪʦ ʟʘʜʲʣʞʠʪʝʣʥʦ ʪʨʷʙʚʘ ʜʘ ʩʝ 

ʩʧʘʟʚʘʪ. ɿʘʧʦʚʝʜʥʠʪʝ ʟʥʘʮʠ ʩʣʫʞʘʪ ʟʘ ʟʘʱʠʪʘ ʥʘ ʭʦʨʘʪʘ ʦʪ ʱʝʪʠ, ʢʘʪʦ ʧʦʢʘʟʚʘʪ ʢʘʢ 

ʜʘ ʩʝ ʜʲʨʞʘʪ ʚ ʦʧʨʝʜʝʣʝʥʘ ʩʠʪʫʘʮʠʷ. 
 

 

ɺʘʞʥʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʦʧʝʨʘʪʦʨʘ 
ʊʦʟʠ ʩʠʤʚʦʣ ʫʢʘʟʚʘ ʥʘ ʦʧʝʨʘʪʦʨʘ ʜʘ ʧʨʦʯʝʪʝ ʚʘʞʥʠʪʝ ʫʢʘʟʘʥʠʷ ʚ ʨʲʢʦʚʦʜʩʪʚʦʪʦ ʟʘ 

ʝʢʩʧʣʦʘʪʘʮʠʷ, ʢʦʠʪʦ ʪʨʷʙʚʘ ʟʘʜʲʣʞʠʪʝʣʥʦ ʜʘ ʩʝ ʩʧʘʟʚʘʪ. 
 

 

ʀʟʢʣʶʯʝʪʝ ʧʝʱʪʘ ʦʪ ʝʣʝʢʪʨʠʯʝʩʢʘʪʘ ʤʨʝʞʘ ʩ ʧʦʤʦʱʪʘ ʥʘ 
ʝʣʝʢʪʨʠʯʝʩʢʠʷ ʨʘʟʝʜʠʥʠʪʝʣ 
ʊʦʟʠ ʩʠʤʚʦʣ ʫʢʘʟʚʘ ʥʘ ʦʧʝʨʘʪʦʨʘ, ʯʝ ʧʝʱʪʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʠʟʢʣʶʯʝʥʘ ʦʪ 

ʝʣʝʢʪʨʠʯʝʩʢʘʪʘ ʤʨʝʞʘ ʩ ʧʦʤʦʱʪʘ ʥʘ ʝʣʝʢʪʨʠʯʝʩʢʠʷ ʨʘʟʝʜʠʥʠʪʝʣ (ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ 

ʤʦʜʝʣʘ ʥʘ ʧʝʱʪʘ ï ʥʷʤʘ ʥʘʣʠʯʝʥ ʱʝʧʩʝʣ ʟʘ ʝʣʝʢʪʨʠʯʝʩʢʘʪʘ ʤʨʝʞʘ). 
 

 

ʅʦʩʝʪʝ ʧʦʜʭʦʜʷʱʠ ʧʨʝʜʧʘʟʥʠ ʨʲʢʘʚʠʮʠ 
ʊʦʟʠ ʩʠʤʚʦʣ ʫʢʘʟʚʘ, ʯʝ ʦʧʝʨʘʪʦʨʲʪ ʪʨʷʙʚʘ ʜʘ ʥʦʩʠ ʧʦʜʭʦʜʷʱʠ ʧʨʝʜʧʘʟʥʠ ʨʲʢʘʚʠʮʠ. 

ʧʨʠ ʤʦʥʪʘʞʘ ʥʘ ʧʝʱʪʘ. 
 

 

ʅʦʩʝʪʝ ʧʦʜʭʦʜʷʱʠ ʧʨʝʜʧʘʟʥʠ ʦʙʫʚʢʠ 
ʊʦʟʠ ʩʠʤʚʦʣ ʫʢʘʟʚʘ, ʯʝ ʦʧʝʨʘʪʦʨʲʪ ʪʨʷʙʚʘ ʜʘ ʥʦʩʠ ʧʦʜʭʦʜʷʱʠ ʧʨʝʜʧʘʟʥʠ ʦʙʫʚʢʠ. 

ʧʨʠ ʤʦʥʪʘʞʘ ʥʘ ʧʝʱʪʘ. 
 

 

ʅʦʩʝʪʝ ʧʦʜʭʦʜʷʱʦ ʟʘʱʠʪʥʦ ʦʙʣʝʢʣʦ 
ʇʨʝʩʪʠʣʢʘʪʘ ʧʨʝʜʧʘʟʚʘ ʜʨʝʭʠʪʝ ɺʠ ʦʪʜʦʣʫ ʠ ʧʨʝʜʦʪʚʨʘʪʷʚʘ ʠʟʛʘʨʷʥʠʷ. 

 

 

ɺʜʠʛʘʥʝ ʦʪ ʥʷʢʦʣʢʦ ʯʦʚʝʢʘ 
ʊʦʟʠ ʩʠʤʚʦʣ ʦʙʨʲʱʘ ʚʥʠʤʘʥʠʝ ʥʘ ʧʝʨʩʦʥʘʣʘ, ʯʝ ʪʦʟʠ ʫʨʝʜ ʪʨʷʙʚʘ ʜʘ ʩʝ ʚʜʠʛʥʝ ʠ 

ʧʦʩʪʘʚʠ ʥʘ ʤʷʩʪʦʪʦ ʟʘ ʨʘʟʧʦʣʘʛʘʥʝ ʦʪ ʥʷʢʦʣʢʦ ʯʦʚʝʢʘ. 

 

 

ʉʧʘʟʚʘʥʝ ʥʘ ʙʝʟʦʧʘʩʥʦ ʨʘʟʩʪʦʷʥʠʝ 
ʊʦʟʠ ʩʠʤʚʦʣ ʫʢʘʟʚʘ ʥʘ ʧʝʨʩʦʥʘʣʘ, ʯʝ ʪʨʷʙʚʘ ʜʘ ʩʝ ʩʧʘʟʚʘ ʙʝʟʦʧʘʩʥʦ ʨʘʟʩʪʦʷʥʠʝ ʦʪ 

ʟʘʧʘʣʠʤʠ ʠʣʠ ʯʫʚʩʪʚʠʪʝʣʥʠ ʢʲʤ ʪʝʤʧʝʨʘʪʫʨʘ ʦʙʝʢʪʠ. 
 

 

ɽʢʩʧʣʦʘʪʠʨʘʥʝ ʥʘ ʧʝʱʪʘ ʩʘʤʦ ʩ ʧʦʜʩʪʘʚʢʘ 
ʊʦʟʠ ʩʠʤʚʦʣ ʫʢʘʟʚʘ ʥʘ ʧʝʨʩʦʥʘʣʘ, ʯʝ ʧʝʱʪʘ ʥʝ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʫʩʢʘ ʚ ʝʢʩʧʣʦʘʪʘʮʠʷ, 

ʜʦʢʘʪʦ ʥʝ ʙʲʜʝ ʤʦʥʪʠʨʘʥʘ ʥʘ ʧʦʜʩʪʘʚʢʘʪʘ, ʚʢʣʶʯʝʥʘ ʚ ʦʙʭʚʘʪʘ ʥʘ ʜʦʩʪʘʚʢʘʪʘ. 
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ʆʙʱʘ ʦʧʘʩʥʦʩʪ 
ʊʦʟʠ ʩʠʤʚʦʣ ʫʢʘʟʚʘ ʦʙʱʘ ʦʧʘʩʥʦʩʪ ʟʘ ʦʧʝʨʘʪʦʨʘ. 

 

 

ʆʧʘʩʥʦʩʪ ʦʪ ʛʦʨʝʱʘ ʧʦʚʲʨʭʥʦʩʪ ʠ ʠʟʛʘʨʷʥʝ 
ɻʦʨʝʱʠʪʝ ʧʦʚʲʨʭʥʦʩʪʠ, ʢʘʪʦ ʥʘʧʨʠʤʝʨ ʛʦʨʝʱʠ ʯʘʩʪʠ ʥʘ ʩʲʦʨʲʞʝʥʠʝʪʦ, ʩʪʝʥʠ ʥʘ 

ʧʝʱʪʘ, ʢʘʧʘʮʠ ʠʣʠ ʤʘʪʝʨʠʘʣʠ, ʥʝ ʚʠʥʘʛʠ ʩʝ ʫʩʝʱʘʪ. ʇʦʚʲʨʭʥʦʩʪʪʘ ʥʝ ʪʨʷʙʚʘ ʜʘ ʩʝ 

ʜʦʢʦʩʚʘ. 
 

 

ʆʧʘʩʥʦʩʪ ʦʪ ʛʦʨʝʱʘ ʧʦʚʲʨʭʥʦʩʪ ʠ ʠʟʛʘʨʷʥʝ 
ɻʦʨʝʱʠʪʝ ʧʦʚʲʨʭʥʦʩʪʠ, ʢʘʪʦ ʥʘʧʨʠʤʝʨ ʛʦʨʝʱʠ ʯʘʩʪʠ ʥʘ ʩʲʦʨʲʞʝʥʠʝʪʦ, ʩʪʝʥʠ ʥʘ 

ʧʝʱʪʘ, ʢʘʧʘʮʠ ʠʣʠ ʤʘʪʝʨʠʘʣʠ, ʥʝ ʚʠʥʘʛʠ ʩʝ ʫʩʝʱʘʪ. ʇʦʚʲʨʭʥʦʩʪʪʘ ʥʝ ʪʨʷʙʚʘ ʜʘ ʩʝ 

ʜʦʢʦʩʚʘ. 
 

 

ʇʨʝʜʫʧʨʝʞʜʝʥʠʝ ï ʩʨʝʱʫ ʪʦʢʦʚ ʫʜʘʨ 
ʊʦʟʠ ʩʠʤʚʦʣ ʧʨʝʜʫʧʨʝʞʜʘʚʘ ʦʧʝʨʘʪʦʨʘ ʟʘ ʨʠʩʢ ʦʪ ʪʦʢʦʚ ʫʜʘʨ, ʘʢʦ ʩʝ ʧʨʝʥʝʙʨʝʛʥʘʪ 

ʩʣʝʜʥʠʪʝ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ. 

 

 

ʆʧʘʩʥʦʩʪ ʧʨʠ ʚʜʠʛʘʥʝ ʥʘ ʪʝʞʢʠ ʪʦʚʘʨʠ 
ʊʦʟʠ ʩʠʤʚʦʣ ʦʙʨʲʱʘ ʚʥʠʤʘʥʠʝ ʥʘ ʦʧʝʨʘʪʦʨʘ ʟʘ ʚʲʟʤʦʞʥʠ ʦʧʘʩʥʦʩʪʠ ʧʨʠ ʚʜʠʛʘʥʝ ʥʘ 

ʪʝʞʢʠ ʪʦʚʘʨʠ. ʇʨʠ ʥʝʩʧʘʟʚʘʥʝ ʩʲʱʝʩʪʚʫʚʘ ʦʧʘʩʥʦʩʪ ʦʪ ʥʘʨʘʥʷʚʘʥʝ. 

 

 

ʆʧʘʩʥʦʩʪ ʦʪ ʧʦʞʘʨ 
ʊʦʟʠ ʩʠʤʚʦʣ ʦʙʨʲʱʘ ʚʥʠʤʘʥʠʝ ʥʘ ʦʧʝʨʘʪʦʨʘ ʟʘ ʦʧʘʩʥʦʩʪʪʘ ʦʪ ʧʦʞʘʨ ʧʨʠ ʥʝʩʧʘʟʚʘʥʝ 

ʥʘ ʩʣʝʜʥʠʪʝ ʫʢʘʟʘʥʠʷ. 
 

 

ʇʨʝʜʫʧʨʝʞʜʝʥʠʝ ʟʘ ʦʩʪʨʠ ʧʨʝʜʤʝʪʠ 
ʊʦʟʠ ʩʠʤʚʦʣ ʧʨʝʜʫʧʨʝʞʜʘʚʘ ʦʧʝʨʘʪʦʨʘ ʟʘ ʦʧʘʩʥʦʩʪʪʘ ʦʪ ʧʦʨʷʟʚʘʥʝ ʦʪ ʦʩʪʨʠ ʠʣʠ 

ʟʘʦʩʪʨʝʥʠ ʧʨʝʜʤʝʪʠ, ʟʘ ʜʘ ʩʝ ʧʨʝʜʦʪʚʨʘʪʷʪ ʣʝʢʠ ʠ ʩʝʨʠʦʟʥʠ ʥʘʨʘʥʷʚʘʥʠʷ. 
 

 

ʆʧʘʩʥʦʩʪ ʦʪ ʝʢʩʧʣʦʟʠʷ 
ʊʦʟʠ ʩʠʤʚʦʣ ʧʨʝʜʫʧʨʝʞʜʘʚʘ ʟʘ ʧʦʪʝʥʮʠʘʣʥʦ ʚʟʨʠʚʦʦʧʘʩʥʠ ʚʝʱʝʩʪʚʘ. ʅʝʦʙʭʦʜʠʤʦ ʝ 

ʧʦʚʠʰʝʥʦ ʚʥʠʤʘʥʠʝ ʧʨʠ ʨʘʙʦʪʘ ʩ ʚʟʨʠʚʦʦʧʘʩʥʠ ʚʝʱʝʩʪʚʘ ʠʣʠ ʚ ʙʣʠʟʦʩʪ ʜʦ ʪʷʭ. 
 

 

ʦʧʘʩʥʦʩʪ ʦʪ ʟʘʜʫʰʘʚʘʥʝ 
ʊʦʟʠ ʩʠʤʚʦʣ ʧʨʝʜʫʧʨʝʞʜʘʚʘ ʟʘ ʦʧʘʩʥʦʩʪ ʦʪ ʟʘʜʫʰʘʚʘʥʝ, ʘʢʦ ʥʘ ʤʷʩʪʦʪʦ ʥʘ 

ʨʘʟʧʦʣʘʛʘʥʝ ʥʘ ʧʝʱʪʘ ʥʷʤʘ ʜʦʩʪʘʪʲʯʥʘ ʚʝʥʪʠʣʘʮʠʷ. 
 

 

ʅʝ ʧʦʯʠʩʪʚʘʡʪʝ ʩ ʚʦʜʘ 
ʊʦʟʠ ʩʠʤʚʦʣ ʫʢʘʟʚʘ ʥʘ ʦʧʝʨʘʪʦʨʘ, ʯʝ ʧʝʱʪʘ ʥʝ ʪʨʷʙʚʘ ʜʘ ʩʝ ʟʘʣʠʚʘ ʩ ʚʦʜʘ ʠʣʠ 

ʧʦʯʠʩʪʚʘʱʠ ʩʨʝʜʩʪʚʘ. ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʚʦʜʦʩʪʨʫʡʢʠ ʠ ʧʘʨʦʩʪʨʫʡʢʠ ʝ ʟʘʙʨʘʥʝʥʦ. 
 

 

ɺʘʞʥʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʦʧʝʨʘʪʦʨʘ 
ʊʦʟʠ ʩʠʤʚʦʣ ʫʢʘʟʚʘ ʥʘ ʧʦʪʨʝʙʠʪʝʣʷ, ʯʝ ʜʨʝʙʥʠʪʝ ʯʘʩʪʠ ʅɽ ʩʘ ʧʦʜʭʦʜʷʱʠ ʟʘ ʜʝʮʘ ʥʘ 

ʚʲʟʨʘʩʪ ʧʦʜ 3 ʛʦʜʠʥʠ ʠʣʠ ʟʘ ʣʠʮʘ, ʢʦʠʪʦ ʩʘ ʩʢʣʦʥʥʠ ʜʘ ʧʦʩʪʘʚʷʪ ʚ ʫʩʪʘʪʘ ʩʠ ʥʝʛʦʜʥʠ 

ʟʘ ʢʦʥʩʫʤʘʮʠʷ ʧʨʝʜʤʝʪʠ. ʉʲʱʝʩʪʚʫʚʘ ʦʧʘʩʥʦʩʪ ʦʪ ʟʘʜʫʰʘʚʘʥʝ! 
 

 

ɺʘʞʥʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʦʧʝʨʘʪʦʨʘ 
ʊʦʟʠ ʩʠʤʚʦʣ ʫʢʘʟʚʘ ʥʘ ʦʧʝʨʘʪʦʨʘ, ʯʝ ʧʝʱʪʘ ʠʣʠ ʧʨʠʩʪʘʚʢʠʪʝ, ʢʘʪʦ ʥʘʧʨʠʤʝʨ 

ʢʦʥʪʨʦʣʝʨʘ, ʅɽ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʠʟʣʘʛʘʥʠ ʥʘ ʧʨʷʢʘ ʩʣʲʥʯʝʚʘ ʩʚʝʪʣʠʥʘ ʠʣʠ ʛʦʨʝʱʠ 

ʧʦʚʲʨʭʥʦʩʪʠ. 
 

 

ɺʘʞʥʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʦʧʝʨʘʪʦʨʘ 

ʊʦʟʠ ʩʠʤʚʦʣ ʫʢʘʟʚʘ ʥʘ ʦʧʝʨʘʪʦʨʘ, ʯʝ ʅɽ ʝ ʨʘʟʨʝʰʝʥʦ ʜʘ ʩʝ ʩʪʲʧʚʘ ʧʦ 

ʧʦʚʲʨʭʥʦʩʪʠʪʝ. ʇʨʠ ʩʪʲʧʚʘʥʝ ʠʤʘ ʦʧʘʩʥʦʩʪ ʦʪ ʧʨʦʧʘʜʘʥʝ ʠʣʠ ʤʦʞʝ ʜʘ ʩʝ ʩʯʫʧʷʪ 

ʠʣʠ ʧʦʚʨʝʜʷʪ ʢʦʤʧʦʥʝʥʪʠ. 
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1.3 ʀʟʧʦʣʟʚʘʥʝ ʧʦ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ 
 

ʇʝʱʠʪʝ ʦʪ ʩʝʨʠʠʪʝ NE é ʠ N é ʩʘ ʝʣʝʢʪʨʠʯʝʩʢʠ ʧʝʱʠ ʟʘ ʠʟʧʠʯʘʥʝ ʥʘ ʢʝʨʘʤʠʢʘ. ʀʟʧʠʯʘʥʝʪʦ ʟʘʧʦʯʚʘ ʚ ʩʪʫʜʝʥʦ 

ʩʲʩʪʦʷʥʠʝ ʠ ʩʝ ʦʪʚʘʨʷ ʚ ʩʪʫʜʝʥʦ ʩʲʩʪʦʷʥʠʝ ʩʣʝʜ ʢʨʘʷ ʥʘ ʧʨʦʛʨʘʤʘʪʘ. ɺʲʨʪʷʱʘʪʘ ʩʝ ʚʨʘʪʘ ʤʦʞʝ ʜʘ ʩʝ ʦʪʚʘʨʷ ʩʘʤʦ 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʜ 200ÁC. 
 

ʎʝʣʝʚʘ ʛʨʫʧʘ 

ʈʲʢʦʚʦʜʩʪʚʦʪʦ ʝ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʟʘ ʧʦʪʨʝʙʠʪʝʣʷ ʠ ʩʧʝʮʠʘʣʠʟʠʨʘʥʠʷ ʧʝʨʩʦʥʘʣ. ʈʝʤʦʥʪʠʪʝ ʠ ʪʝʭʥʠʯʝʩʢʦʪʦ 

ʦʙʩʣʫʞʚʘʥʝ ʥʘ ʝʣʝʢʪʨʠʯʝʩʢʦʪʦ ʦʙʦʨʫʜʚʘʥʝ ʤʦʞʝ ʜʘ ʩʝ ʠʟʚʲʨʰʚʘʪ ʩʘʤʦ ʦʪ ʩʧʝʮʠʘʣʠʩʪʠ. 
 

ʊʘʟʠ ʧʝʱ ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʦʪ ʜʝʮʘ ʥʘ ʚʲʟʨʘʩʪ ʥʘʜ 8 ʛʦʜʠʥʠ, ʢʘʢʪʦ ʠ ʦʪ ʭʦʨʘ ʩ ʥʘʤʘʣʝʥʠ ʬʠʟʠʯʝʩʢʠ, ʩʝʪʠʚʥʠ 

ʠʣʠ ʫʤʩʪʚʝʥʠ ʩʧʦʩʦʙʥʦʩʪʠ ʠʣʠ ʩ ʣʠʧʩʘ ʥʘ ʦʧʠʪ ʠ ʧʦʟʥʘʥʠʷ, ʧʨʠ ʫʩʣʦʚʠʝ ʯʝ ʪʝ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʠʣʠ ʩʘ 

ʠʥʩʪʨʫʢʪʠʨʘʥʠ ʢʘʢ ʜʘ ʠʟʧʦʣʟʚʘʪ ʧʝʱʪʘ ʙʝʟʦʧʘʩʥʦ ʠ ʨʘʟʙʠʨʘʪ ʧʨʦʠʟʪʠʯʘʱʠʪʝ ʦʪ ʪʦʚʘ ʦʧʘʩʥʦʩʪʠ. 
 

ʅʝ ʩʝ ʩʯʠʪʘʪ ʟʘ ʫʧʦʪʨʝʙʘ ʧʦ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ: 
 

¶ ʦʪʢʣʦʥʷʚʘʱʘ ʩʝ ʫʧʦʪʨʝʙʘ, ʢʘʪʦ ʥʘʧʨʠʤʝʨ ʧʨʝʨʘʙʦʪʢʘ ʥʘ ʧʨʦʜʫʢʪʠ, ʨʘʟʣʠʯʥʠ ʦʪ ʧʨʝʜʚʠʜʝʥʠʪʝ, ʠ ʨʘʙʦʪʘ 

ʩ ʦʧʘʩʥʠ ʚʝʱʝʩʪʚʘ ʠ ʤʘʪʝʨʠʘʣʠ ʠʣʠ ʚʝʱʝʩʪʚʘ, ʦʧʘʩʥʠ ʟʘ ʟʜʨʘʚʝʪʦ. 

¶ ʩʫʰʝʥʝ ʥʘ ʚʩʷʢʘʢʚʠ ʧʨʝʜʤʝʪʠ. ʄʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʩʘʤʦ ʧʦʯʪʠ ʩʫʭʠ ʤʘʪʝʨʠʘʣʠ ʠ ʧʦʤʦʱʥʠ ʩʨʝʜʩʪʚʘ. 

¶ ʟʘʪʦʧʣʷʥʝ ʥʘ ʭʨʘʥʘ, ʜʲʨʚʘ, ʟʲʨʥʦ, ʞʠʚʦʪʥʠ ʠ ʜʨ. 

¶ ʜʘ ʨʘʙʦʪʠʪʝ ʩ ʧʝʱʪʘ, ʘʢʦ ʟʘʱʠʪʥʠʪʝ ʫʩʪʨʦʡʩʪʚʘ ʩʘ ʧʨʝʤʘʭʥʘʪʠ ʠʣʠ ʧʨʦʤʝʥʝʥʠ. ʅʝʧʨʘʚʠʣʥʠʪʝ 

ʤʦʜʠʬʠʢʘʮʠʠ ʤʦʞʝ ʜʘ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʦʧʘʩʥʦʩʪ ʟʘ ʭʦʨʘʪʘ, ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ ʠ ʧʝʱʪʘ. 

¶ ʥʝʩʧʘʟʚʘʥʝ ʥʘ ʫʢʘʟʘʥʠʷʪʘ ʟʘ ʤʦʥʪʘʞ ʠ ʧʨʘʚʠʣʘʪʘ ʟʘ ʙʝʟʦʧʘʩʥʦʩʪ. 

¶ ʨʘʙʦʪʘ ʩ ʠʟʪʦʯʥʠʮʠ ʥʘ ʝʥʝʨʛʠʷ, ʧʨʦʜʫʢʪʠ, ʨʘʙʦʪʥʠ ʤʘʪʝʨʠʘʣʠ, ʩʧʦʤʘʛʘʪʝʣʥʠ ʤʘʪʝʨʠʘʣʠ, ʨʘʟʪʚʦʨʠʪʝʣʠ ʠ 

ʪ.ʥ., ʢʦʠʪʦ ʩʘ ʧʨʝʜʤʝʪ ʥʘ ʟʘʢʦʥʦʚʠ ʨʘʟʧʦʨʝʜʙʠ ʟʘ ʦʧʘʩʥʠ ʚʝʱʝʩʪʚʘ ʠʣʠ ʦʢʘʟʚʘʪ ʢʘʢʚʦʪʦ ʠ ʜʘ ʝ 

ʚʲʟʜʝʡʩʪʚʠʝ ʚʲʨʭʫ ʟʜʨʘʚʝʪʦ ʥʘ ʧʦʪʨʝʙʠʪʝʣʷ. 
 

 

 ʇʈɽɼʋʇʈɽɾɼɽʅʀɽ 

ʅʝ ʠʟʧʦʣʟʚʘʡʪʝ ʤʘʪʝʨʠʘʣʠ, ʩʲʜʲʨʞʘʱʠ ʨʘʟʪʚʦʨʠʪʝʣʠ, ʢʦʠʪʦ ʩʝ 

ʪʦʧʷʪ, ʝʢʩʧʣʦʜʠʨʘʪ ʠʣʠ ʦʪʜʝʣʷʪ ʪʦʢʩʠʯʥʠ ʧʘʨʠ. 

 
 

ʇʦʣʟʚʘʪʝʣʷʪ ʪʨʷʙʚʘ ʜʘ ʛʘʨʘʥʪʠʨʘ, ʯʝ: 
 

¶ ʩʘ ʚʟʝʪʠ ʚʩʠʯʢʠ ʥʝʦʙʭʦʜʠʤʠ ʤʝʨʢʠ ʟʘ ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʙʝʟʦʧʘʩʥʘ ʝʢʩʧʣʦʘʪʘʮʠʷ. 

¶ ʚʨʝʜʥʠʪʝ ʛʘʟʦʚʝ, ʦʪʜʝʣʷʥʠ ʧʦ ʚʨʝʤʝ ʥʘ ʛʦʨʝʥʝʪʦ, ʩʝ ʦʪʚʝʞʜʘʪ ʦʪ ʤʷʩʪʦʪʦ ʥʘ ʨʘʟʧʦʣʘʛʘʥʝ ʧʦ ʧʦʜʭʦʜʷʱ 

ʥʘʯʠʥ. ʇʨʠ ʠʟʧʠʯʘʥʝʪʦ ʥʘ ʛʣʠʥʘʪʘ ʠʣʠ ʛʣʘʟʫʨʘʪʘ ʤʦʞʝ ʜʘ ʩʝ ʦʪʜʝʣʷʪ ʚʨʝʜʥʠ ʛʘʟʦʚʝ. 

¶ ʩʚʦʡʩʪʚʘʪʘ ʥʘ ʤʘʪʝʨʠʘʣʠʪʝ, ʠʟʧʦʣʟʚʘʥʠ ʚ ʧʝʱʪʘ, ʩʘ ʠʟʚʝʩʪʥʠ ʠ ʯʝ ʤʘʪʝʨʠʘʣʠʪʝ ʥʝ ʧʨʝʜʩʪʘʚʣʷʚʘʪ 

ʦʧʘʩʥʦʩʪ. ɺʨʝʜʥʠ ʟʘ ʠʟʦʣʘʮʠʷʪʘ ʩʘ ʩʣʝʜʥʠʪʝ ʚʝʱʝʩʪʚʘ: ʘʣʢʘʣʠ, ʘʣʢʘʣʦʟʝʤʠ, ʤʝʪʘʣʥʠ ʧʘʨʠ, ʤʝʪʘʣʥʠ 

ʦʢʩʠʜʠ, ʭʣʦʨʥʠ ʩʲʝʜʠʥʝʥʠʷ, ʬʦʩʬʦʨʥʠ ʩʲʝʜʠʥʝʥʠʷ ʠ ʭʘʣʦʛʝʥʠ. ɸʢʦ ʥʝ ʛʦ ʩʧʘʟʚʘʪʝ, ʪʦʚʘ ʤʦʞʝ ʜʘ ʜʦʚʝʜʝ 

ʜʦ ʦʪʜʝʣʷʥʝ ʥʘ ʚʨʝʜʥʠ ʟʘ ʟʜʨʘʚʝʪʦ ʛʘʟʦʚʝ ʠ ʧʦʚʨʝʜʘ ʥʘ ʧʝʱʪʘ. 

¶ ʧʝʱʪʘ ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʩʘʤʦ ʢʦʛʘʪʦ ʝ ʚ ʙʝʟʫʧʨʝʯʥʦ ʪʝʭʥʠʯʝʩʢʦ ʩʲʩʪʦʷʥʠʝ ʠ ʧʦ-ʩʧʝʮʠʘʣʥʦ 

ʟʘʱʠʪʥʠʪʝ ʫʩʪʨʦʡʩʪʚʘ (ʥʘʧʨ. ʧʨʝʚʢʣʶʯʚʘʪʝʣʷʪ ʥʘ ʢʘʧʘʢʘ ʠʟʢʣʶʯʚʘ ʥʘʛʨʷʚʘʥʝʪʦ ʧʨʠ ʦʪʚʘʨʷʥʝ ʥʘ ʢʘʧʘʢʘ) 

ʩʝ ʧʨʦʚʝʨʷʚʘʪ ʨʝʜʦʚʥʦ, ʟʘ ʜʘ ʩʝ ʛʘʨʘʥʪʠʨʘ, ʯʝ ʬʫʥʢʮʠʦʥʠʨʘʪ ʧʨʘʚʠʣʥʦ. 

¶ ʥʝʦʙʭʦʜʠʤʠʪʝ ʧʨʝʜʧʘʟʥʠ ʩʨʝʜʩʪʚʘ ʩʘ ʥʘ ʨʘʟʧʦʣʦʞʝʥʠʝ. ʇʨʠʤʝʨ: ʧʨʝʜʧʘʟʥʠ ʨʲʢʘʚʠʮʠ, ʧʦʜʭʦʜʷʱʘ 

ʧʨʝʩʪʠʣʢʘ ʠ ʪ.ʥ. 

¶ ʪʦʚʘ ʨʲʢʦʚʦʜʩʪʚʦ ʟʘ ʝʢʩʧʣʦʘʪʘʮʠʷ ʩʝ ʩʲʭʨʘʥʷʚʘ ʚ ʙʣʠʟʦʩʪ ʜʦ ʧʝʱʪʘ. ʊʨʷʙʚʘ ʜʘ ʩʝ ʛʘʨʘʥʪʠʨʘ, ʯʝ ʚʩʠʯʢʠ 

ʣʠʮʘ, ʢʦʠʪʦ ʠʟʚʲʨʰʚʘʪ ʜʝʡʥʦʩʪʠ ʧʦ ʧʝʱʪʘ, ʤʦʛʘʪ ʜʘ ʧʨʝʛʣʝʞʜʘʪ ʨʲʢʦʚʦʜʩʪʚʦʪʦ ʟʘ ʝʢʩʧʣʦʘʪʘʮʠʷ ʧʦ 

ʚʩʷʢʦ ʚʨʝʤʝ. 

¶ ʟʥʘʮʠʪʝ ʠ ʩʪʠʢʝʨʠʪʝ ʩʘ ʚ ʷʩʥʦ ʯʝʪʣʠʚʦ ʩʲʩʪʦʷʥʠʝ. ʇʦʚʨʝʜʝʥʠʪʝ ʠʣʠ ʚʝʯʝ ʥʝʯʝʪʣʠʚʠ ʪʘʙʝʣʠ ʪʨʷʙʚʘ 

ʥʝʟʘʙʘʚʥʦ ʜʘ ʩʝ ʧʦʜʤʝʥʷʪ. 



 

9 

¶ ʍʦʨʘʪʘ, ʢʦʠʪʦ ʨʘʙʦʪʷʪ ʩ ʧʝʱʪʘ, ʩʘ ʠʥʩʪʨʫʢʪʠʨʘʥʠ ʧʦ ʚʩʠʯʢʠ ʚʲʧʨʦʩʠ, ʩʚʲʨʟʘʥʠ ʩ ʙʝʟʦʧʘʩʥʦʩʪʪʘ ʠ 

ʦʧʘʟʚʘʥʝʪʦ ʥʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ, ʧʦʟʥʘʚʘʪ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʨʲʢʦʚʦʜʩʪʚʦʪʦ ʟʘ ʝʢʩʧʣʦʘʪʘʮʠʷ ʠ ʨʘʟʙʠʨʘʪ 

ʫʢʘʟʘʥʠʷʪʘ ʟʘ ʙʝʟʦʧʘʩʥʦʩʪ. 
 

1.4 ʆʩʥʦʚʥʠ ʤʝʨʢʠ ʚ ʩʣʫʯʘʡ ʥʘ ʘʚʘʨʠʷ 
 

ɺ ʩʣʫʯʘʡ ʥʘ ʥʝʦʯʘʢʚʘʥʠ ʧʨʦʮʝʩʠ ʚ ʧʝʱʪʘ (ʥʘʧʨ. ʩʠʣʥʦ ʟʘʜʠʤʷʚʘʥʝ), ʠʟʢʣʶʯʝʪʝ ʥʝʟʘʙʘʚʥʦ ʧʝʱʪʘ ʠ ʜʨʲʞʪʝ 

ʚʨʘʪʘʪʘ ʟʘʪʚʦʨʝʥʘ. ʆʩʪʘʚʝʪʝ ʧʝʱʪʘ ʜʘ ʩʝ ʦʭʣʘʜʠ, ʢʘʪʦ ʝ ʠʟʢʣʶʯʝʥʘ ʦʪ ʟʘʭʨʘʥʚʘʥʝʪʦ. 

ʅʝʟʘʙʘʚʥʦ ʠʟʢʣʶʯʝʪʝ ʧʝʱʪʘ, ʢʘʪʦ ʠʟʜʲʨʧʘʪʝ ʱʝʧʩʝʣʘ ʦʪ ʝʣʝʢʪʨʠʯʝʩʢʘʪʘ ʤʨʝʞʘ ʠʣʠ ʠʟʧʦʣʟʚʘʪʝ ʝʣʝʢʪʨʠʯʝʩʢʠʷ 

ʨʘʟʝʜʠʥʠʪʝʣ. 
 

 

 
 

 

ʂʣʘʧʠʪʝ ʟʘ ʦʪʨʘʙʦʪʝʥ ʚʲʟʜʫʭ (ʘʢʦ ʠʤʘ ʪʘʢʠʚʘ) ʪʨʷʙʚʘ ʜʘ ʦʩʪʘʥʘʪ ʟʘʪʚʦʨʝʥʠ 
 

  

ʂʣʘʧʘ ʟʘ ʚʲʟʜʫʭ ʐʠʙʲʨ ʟʘ ʚʲʟʜʫʭ 

ɿʘʪʚʘʨʷʥʝ ʥʘ ʢʣʘʧʘʪʘ ʟʘ ʚʲʟʜʫʭ ʠʣʠ ʰʠʙʲʨʘ ʟʘ ʚʲʟʜʫʭ 
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ʇʝʱ ʩʲʩ ʱʝʧʩʝʣ ʇʝʱ ʩ ʬʠʢʩʠʨʘʥʘ ʚʨʲʟʢʘ 
 
 

 

ɺʅʀʄɸʅʀɽ 

ʅʝ ʩʪʘʨʪʠʨʘʡʪʝ ʦʪʥʦʚʦ ʧʝʱʪʘ! ʅʝ ʦʪʚʘʨʷʡʪʝ ʚʨʘʪʘʪʘ, ʜʦʢʘʪʦ 

ʧʝʱʪʘ ʥʝ ʠʟʩʪʠʥʝ ʥʘʧʲʣʥʦ! 

ʇʨʝʜʠ ʜʘ ʨʝʩʪʘʨʪʠʨʘʪʝ, ʧʨʦʚʝʨʝʪʝ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʧʝʱʪʘ ʠ 

ʧʝʱʪʘ ʟʘ ʜʝʬʝʢʪʠ. 
 
 

 

 ʇʈɽɼʋʇʈɽɾɼɽʅʀɽ 

ɺ ʩʣʫʯʘʡ ʥʘ ʧʦʞʘʨ, ʜʨʲʞʪʝ ʚʨʘʪʘʪʘ ʥʘ ʧʝʱʪʘ ʟʘʪʚʦʨʝʥʘ. ɼʨʲʞʪʝ 

ʚʨʘʪʠʪʝ ʠ ʧʨʦʟʦʨʮʠʪʝ ʟʘʪʚʦʨʝʥʠ! ʅʝʟʘʙʘʚʥʦ ʫʚʝʜʦʤʝʪʝ 

ʧʦʞʘʨʥʘʪʘ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʦʙʭʚʘʪʘ ʥʘ ʧʦʞʘʨʘ. 

ʅʘʧʫʩʥʝʪʝ ʤʷʩʪʦʪʦ ʥʘ ʨʘʟʧʦʣʘʛʘʥʝ! 
 
 

2 ʆʧʠʩʘʥʠʝ ʥʘ ʧʨʦʜʫʢʪʘ 
 

ʊʘʟʠ ʝʣʝʢʪʨʠʯʝʩʢʘ ʧʝʱ ʝ ʢʘʯʝʩʪʚʝʥ ʧʨʦʜʫʢʪ. ʇʨʠ ʜʦʙʨʘ ʧʦʜʜʨʲʞʢʘ ʠ ʪʝʭʥʠʯʝʩʢʦ ʦʙʩʣʫʞʚʘʥʝ ʥʘʜʝʞʜʥʘʪʘ 

ʝʢʩʧʣʦʘʪʘʮʠʷ ʝ ʛʘʨʘʥʪʠʨʘʥʘ ʟʘ ʤʥʦʛʦ ʛʦʜʠʥʠ. ɺʘʞʥʦ ʫʩʣʦʚʠʝ ʟʘ ʪʦʚʘ ʝ, ʧʝʱʪʘ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʧʦ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ. 

ʇʨʠ ʨʘʟʨʘʙʦʪʚʘʥʝʪʦ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ ʥʘ ʧʝʱʪʘ ʩʝ ʧʦʩʪʘʚʷ ʦʩʦʙʝʥ ʘʢʮʝʥʪ ʥʘ ʙʝʟʦʧʘʩʥʦʩʪʪʘ, ʬʫʥʢʮʠʦʥʘʣʥʦʩʪʪʘ 

ʠ ʠʢʦʥʦʤʠʯʥʦʩʪʪʘ. 

ʇʝʱʠʪʝ ʦʪ ʩʝʨʠʠʪʝ NE é ʠ Né ʩʘ ʝʣʝʢʪʨʠʯʝʩʢʠ ʧʝʱʠ, ʧʦʜʭʦʜʷʱʠ ʟʘ ʠʟʧʠʯʘʥʝ ʥʘ ʢʝʨʘʤʠʢʘ ʠ ʥʝʡʥʠʪʝ ʛʣʘʟʫʨʠ, 

ʢʘʢʪʦ ʠ ʟʘ ʦʙʠʢʥʦʚʝʥ ʬʶʟʠʥʛ ʥʘ ʩʪʲʢʣʦ. 

ʂʘʤʝʨʥʠʪʝ ʧʝʱʠ ʩʘ ʠʜʝʘʣʥʠ ʟʘ ʧʨʠʣʦʞʝʥʠʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʠ ʜʦ 50ÁC ʧʦʜ ʤʘʢʩʠʤʘʣʥʘʪʘ ʪʝʤʧʝʨʘʪʫʨʘ (Tʤʘʢʩ.) 

ʠ ʤʦʛʘʪ ʜʘ ʨʘʙʦʪʷʪ ʜʦ Tʤʘʢʩ. ʢʨʘʪʢʦʚʨʝʤʝʥʥʦ. 
 

ʊʦʟʠ ʧʨʦʜʫʢʪ ʩʝ ʦʪʣʠʯʘʚʘ ʜʦʧʲʣʥʠʪʝʣʥʦ ʩ: 

¶ ʅʘʛʨʝʚʘʪʝʣʥʠ ʝʣʝʤʝʥʪʠ ʚʲʨʭʫ ʦʧʦʨʥʠ ʪʨʲʙʠ, ʢʦʠʪʦ ʦʩʠʛʫʨʷʚʘʪ ʩʚʦʙʦʜʥʦ ʠʟʣʲʯʚʘʥʝ ʥʘ ʪʦʧʣʠʥʘ 

¶ ʇʝʪʩʪʨʘʥʥʦ ʥʘʛʨʷʚʘʥʝ ʠ ʩʧʝʮʠʘʣʥʘ ʧʦʜʨʝʜʙʘ ʥʘ ʥʘʛʨʝʚʘʪʝʣʥʠʪʝ ʝʣʝʤʝʥʪʠ ʟʘ ʦʧʪʠʤʘʣʥʘ ʨʘʚʥʦʤʝʨʥʦʩʪ 

ʥʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ 

¶ ʇʣʦʯʘ ʦʪ ʩʠʣʠʮʠʝʚ ʢʘʨʙʠʜ ʟʘ ʟʘʱʠʪʘ ʥʘ ʧʦʜʦʚʦʪʦ ʥʘʛʨʷʚʘʥʝ ʠ ʥʘʜʝʞʜʥʦ ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʢʦʥʩʪʨʫʢʮʠʷʪʘ 

ʟʘ ʠʟʧʠʯʘʥʝ 

¶ ʇʦʜʩʪʘʚʢʘ ʟʘ ʧʝʱʠ NE ʩ ʦʙʝʤ ʥʘʜ 140 ʣʠʪʨʘ ʠ ʧʝʱʠ N ʚʩʠʯʢʠ ʨʘʟʤʝʨʠ ʟʘ ʫʜʦʙʥʦ ʟʘʨʝʞʜʘʥʝ  

¶ ʂʘʧʘʢ ʥʘ ʚʨʘʪʘʪʘ ʦʪ ʩʪʨʫʢʪʫʨʠʨʘʥʘ ʥʝʨʲʞʜʘʝʤʘ ʩʪʦʤʘʥʘ 

¶ ʈʲʯʥʘ ʢʣʘʧʘ ʟʘ ʚʲʟʜʫʭ ʠʣʠ ʰʠʙʲʨ ʥʘ ʧʦʜʘ 

¶ ʆʪʚʦʨ ʟʘ ʦʪʨʘʙʦʪʝʥ ʚʲʟʜʫʭ ʩ ʪʨʲʙʥʘ ʥʘʩʪʘʚʢʘ ʟʘ ʩʚʲʨʟʚʘʥʝ ʥʘ ʪʨʲʙʦʧʨʦʚʦʜ 

¶ ʄʦʪʦʨʠʟʠʨʘʥʘ ʢʣʘʧʘ ʟʘ ʦʪʨʘʙʦʪʝʥ ʚʲʟʜʫʭ ʚ ʮʝʥʪʲʨʘ ʥʘ ʪʘʚʘʥʘ ʥʘ ʧʝʱʪʘ ʟʘ ʦʧʪʠʤʘʣʥʦ ʦʙʝʟʚʲʟʜʫʰʘʚʘʥʝ 

ʥʘ ʧʝʱʥʦʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʟʘ ʢʘʤʝʨʥʠ ʧʝʱʠ ʩ ʦʙʝʤ ʥʘʜ 440 ʣʠʪʨʘ 

¶ ɺʲʨʪʷʱʘ ʩʝ ʚʨʘʪʘ ʩ ʙʲʨʟʦ ʜʝʡʩʪʚʘʱʠ ʟʘʪʚʘʨʷʱʠ ʫʩʪʨʦʡʩʪʚʘ, ʟʘʢʣʶʯʚʘʱʘ ʩʝ ʢʘʪʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪ 
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¶ ʂʦʥʪʨʦʣʝʨ AC590 ʩʲʩ ʩʝʥʟʦʨʥʦ ʫʧʨʘʚʣʝʥʠʝ (50 ʧʨʦʛʨʘʤʠ ʩ ʧʦ 40 ʩʝʛʤʝʥʪʘ) ʠ ʘʩʠʩʪʝʥʪ ʟʘ ʧʨʦʛʨʘʤʠ  

¶ ɹʝʟʰʫʤʥʦ ʧʨʝʚʢʣʶʯʚʘʥʝ ʥʘ ʥʘʛʨʷʚʘʥʝʪʦ ʯʨʝʟ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʦ ʨʝʣʝ 

¶ ʀʟʜʨʲʞʣʠʚʘ ʪʝʨʤʦʜʚʦʡʢʘ ʪʠʧ S ʩʲʩ ʟʘʱʠʪʥʘ ʪʨʲʙʘ, ʟʘʱʠʪʝʥʘ ʦʪ ʤʝʭʘʥʠʯʥʠ ʧʦʚʨʝʜʠ 

¶ ʇʨʝʜʧʘʟʝʥ ʠʟʢʣʶʯʚʘʪʝʣ ʟʘ ʚʨʘʪʘʪʘ ʟʘ ʧʨʠʥʫʜʠʪʝʣʥʦ ʦʪʚʘʨʷʥʝ 

¶ ʄʥʦʛʦʩʣʦʡʥʘ, ʝʥʝʨʛʦʩʧʝʩʪʷʚʘʱʘ ʠʟʦʣʘʮʠʦʥʥʘ ʩʪʨʫʢʪʫʨʘ 

¶ ʋʧʣʲʪʥʷʚʘʥʝ ʥʘ ʚʨʘʪʘʪʘ ʥʘ ʧʝʱʪʘ ʙʝʟ ʠʟʥʦʩʚʘʥʝ 

¶ ʊʫʭʣʝʥʠ ʩʚʦʜʦʚʝ ʥʘ ʧʝʱʠʪʝ ʥʘʜ NE 140 ʠ N ʧʝʱʠʪʝ ʚʲʚ ʚʩʠʯʢʠ ʨʘʟʤʝʨʠ 

¶ ʄʥʦʛʦ ʜʦʙʨʘ ʜʦʩʪʲʧʥʦʩʪ ʟʘ ʪʝʭʥʠʯʝʩʢʦ ʦʙʩʣʫʞʚʘʥʝ 

¶ ʀʟʢʣʶʯʠʪʝʣʥʘ ʫʧʦʪʨʝʙʘ ʥʘ ʠʟʦʣʘʮʠʦʥʥʠ ʤʘʪʝʨʠʘʣʠ ʙʝʟ ʢʣʘʩʠʬʠʢʘʮʠʷ ʩʲʛʣʘʩʥʦ 

ʈʝʛʣʘʤʝʥʪ (ɽʆ)  ̄1272/2008 (CLP). ʊʦʚʘ ʦʟʥʘʯʘʚʘ, ʯʝ ʥʝ ʩʝ ʠʟʧʦʣʟʚʘ ʘʣʫʤʠʥʠʝʚʘ ʩʠʣʠʢʘʪʥʘ ʚʘʪʘ, 

ʠʟʚʝʩʪʥʘ ʦʱʝ ʢʘʪʦ RCF ʚʣʘʢʥʘ, ʢʦʷʪʦ ʝ ʢʣʘʩʠʬʠʮʠʨʘʥʘ ʠ ʚʝʨʦʷʪʥʦ ʢʘʥʮʝʨʦʛʝʥʥʘ. 
 

ɼʦʧʲʣʥʠʪʝʣʥʦ ʦʙʦʨʫʜʚʘʥʝ 
 

¶ ɸʚʪʦʤʘʪʠʯʥʘ ʢʣʘʧʘ ʟʘ ʚʲʟʜʫʭ ʠ ʚʝʥʪʠʣʘʪʦʨ ʟʘ ʧʨʠʪʦʯʝʥ ʚʲʟʜʫʭ 

¶ ʄʦʪʦʨʠʟʠʨʘʥʘ ʢʣʘʧʘ ʟʘ ʦʪʨʘʙʦʪʝʥ ʚʲʟʜʫʭ ʚ ʮʝʥʪʲʨʘ ʥʘ ʪʘʚʘʥʘ ʥʘ ʧʝʱʪʘ ʟʘ ʦʧʪʠʤʘʣʥʦ ʦʙʝʟʚʲʟʜʫʰʘʚʘʥʝ 

ʥʘ ʧʝʱʥʦʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʟʘ ʢʘʤʝʨʥʠ ʧʝʱʠ N200 ï N300 

¶ ʇʦʜʩʪʘʚʢʘ ʟʘ NE 40 ï NE 100 ʟʘ ʫʜʦʙʥʠ ʚʠʩʦʯʠʥʠ ʥʘ ʟʘʨʝʞʜʘʥʝ  

¶ ɸʩʧʠʨʘʪʦʨ ʦʪ ʥʝʨʲʞʜʘʝʤʘ ʩʪʦʤʘʥʘ 

¶ ɹʝʟʧʦʪʝʥʮʠʘʣʝʥ ʢʦʥʪʘʢʪ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʩʠʩʪʝʤʘʪʘ ʟʘ ʦʪʚʝʞʜʘʥʝ ʥʘ ʚʲʟʜʫʭʘ ʥʘ ʢʣʠʝʥʪʘ 

¶ ʂʦʤʧʣʝʢʪ ʧʦʤʦʱʥʠ ʩʨʝʜʩʪʚʘ ʟʘ ʠʟʧʠʯʘʥʝ 

¶ ʂʦʣʝʣʮʘ ʟʘ ʧʦʜʩʪʘʚʢʘʪʘ (NE 140 ï NE 280) 
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2.1 ʆʙʱʦ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʧʝʱʪʘ 
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ˉ ʅʘʠʤʝʥʦʚʘʥʠʝ 

1 ɼʲʣʛʦʪʨʘʡʥʦ ʫʧʣʲʪʥʝʥʠʝ ʟʘ ʚʨʘʪʘ Ăʢʘʤʲʢ ʚʲʨʭʫ ʢʘʤʲʢñ 

2 ʄʦʪʦʨʠʟʠʨʘʥʘ ʢʣʘʧʘ ʟʘ ʦʪʨʘʙʦʪʝʥ ʚʲʟʜʫʭ ʟʘ ʢʘʤʝʨʥʠ ʧʝʱʠ ʩ ʦʙʝʤ ʥʘʜ 440 ʣʠʪʨʘ 

3 ʆʪʚʦʨ ʟʘ ʦʪʨʘʙʦʪʝʥ ʚʲʟʜʫʭ ʟʘ ʢʘʤʝʨʥʠ ʧʝʱʠ ʩ ʦʙʝʤ ʜʦ 300 ʣʠʪʨʘ 

4 ʄʥʦʛʦʩʣʦʡʥʘ ʠʟʦʣʘʮʠʦʥʥʘ ʩʪʨʫʢʪʫʨʘ ʦʪ ʣʝʢʠ ʦʛʥʝʫʧʦʨʥʠ ʪʫʭʣʠ 

5 ʂʦʥʪʨʦʣʝʨ 

6 ʅʠʩʢʦ ʥʠʚʦ ʥʘ ʰʫʤʘ ʧʨʠ ʧʨʝʚʢʣʶʯʚʘʥʝ ʥʘ ʥʘʛʨʷʚʘʥʝʪʦ ʯʨʝʟ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʦ 

ʨʝʣʝ 

7 ʇʝʪʩʪʨʘʥʥʦ ʥʘʛʨʷʚʘʥʝ ʥʘ ʦʧʦʨʥʠʪʝ ʪʨʲʙʠ ʠ ʩʧʝʮʠʘʣʥʘ ʧʦʜʨʝʜʙʘ ʥʘ 

ʥʘʛʨʝʚʘʪʝʣʥʠʪʝ ʝʣʝʤʝʥʪʠ ʟʘ ʦʧʪʠʤʘʣʥʘ ʨʘʚʥʦʤʝʨʥʦʩʪ ʥʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ 

7a ʅʘʛʨʝʚʘʪʝʣʥʠ ʝʣʝʤʝʥʪʠ, ʟʘʱʠʪʝʥʠ ʚ ʢʘʥʘʣʠ 

8 ʇʣʦʯʘ ʦʪ ʩʠʣʠʮʠʝʚ ʢʘʨʙʠʜ ʟʘ ʟʘʱʠʪʘ ʥʘ ʧʦʜʦʚʦʪʦ ʥʘʛʨʷʚʘʥʝ ʠ ʥʘʜʝʞʜʥʦ 

ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʢʦʥʩʪʨʫʢʮʠʷʪʘ ʟʘ ʠʟʧʠʯʘʥʝ 

9 ʂʦʨʧʫʩ ʩ ʜʚʦʡʥʘ ʩʪʝʥʘ ʟʘ ʥʠʩʢʠ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ ʚʲʥʰʥʘʪʘ ʩʪʝʥʘ 

10 ʈʲʯʝʥ ʰʠʙʲʨ ʟʘ ʚʲʟʜʫʭ ʟʘ ʢʘʤʝʨʥʠ ʧʝʱʠ ʩ ʦʙʝʤ ʥʘʜ 440 ʣʠʪʨʘ 

11 ʈʲʯʥʘ ʢʣʘʧʘ ʟʘ ʚʲʟʜʫʭ ʟʘ ʢʘʤʝʨʥʠ ʧʝʱʠ ʩ ʦʙʝʤ ʜʦ 300 ʣʠʪʨʘ 

 ʆʧʮʠʷ ï ʘʚʪʦʤʘʪʠʯʥʘ ʢʣʘʧʘ ʟʘ ʚʲʟʜʫʭ ʩ ʚʝʥʪʠʣʘʪʦʨ ʟʘ ʧʨʠʪʦʯʝʥ ʚʲʟʜʫʭ 

12 ʄʦʥʪʠʨʘʥ ʢʦʥʪʘʢʪʝʥ ʧʨʝʚʢʣʶʯʚʘʪʝʣ ʟʘ ʚʨʘʪʘ ʩʲʩ ʟʘʱʠʪʘ 

13 ɿʘʢʣʶʯʚʘʱʘ ʩʝ ʢʣʶʯʘʣʢʘ ʟʘ ʚʨʘʪʘ (ʧʨʠʥʘʜʣʝʞʥʦʩʪ) ʚ ʢʦʤʧʣʝʢʪ, ʩʲʩʪʦʷʱ ʩʝ ʦʪ 

ʜʚʝ ʟʘʢʣʶʯʚʘʱʠ ʩʝ ʢʣʶʯʘʣʢʠ ʟʘ ʚʨʘʪʘ, ʚʢʣ. 2 ʢʣʶʯʘ 

14 ʂʣʶʯ ʟʘ ʚʢʣ./ʠʟʢʣ. (ʟʘ ʚʢʣʶʯʚʘʥʝ ʠ ʠʟʢʣʶʯʚʘʥʝ ʥʘ ʧʝʱʪʘ) 
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ˉ ʅʘʠʤʝʥʦʚʘʥʠʝ 

15 ʇʦʜʩʪʘʚʢʘ (ʧʨʠʥʘʜʣʝʞʥʦʩʪ) ʋʜʦʙʥʘ ʚʠʩʦʯʠʥʘ ʥʘ ʟʘʨʝʞʜʘʥʝ ʦʪ 770 ʤʤ (ʙʝʟ 

ʭʦʜʦʚʠ ʢʦʣʝʣʘ) 

16 ʐʠʙʲʨ ʟʘ ʚʲʟʜʫʭ (ʙʝʟʩʪʝʧʝʥʥʦ ʨʝʛʫʣʠʨʫʝʤ) 

17 ʂʦʣʝʣʮʘ (ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʟʘ ʧʦʜʩʪʘʚʢʘʪʘ (15)) 

18 ʈʝʛʫʣʠʨʫʝʤʦ ʙʲʨʟʦʜʝʡʩʪʚʘʱʦ ʟʘʪʚʘʨʷʱʦ ʫʩʪʨʦʡʩʪʚʦ 

19 ʉʧʝʮʠʬʠʯʝʥ ʟʘ ʜʲʨʞʘʚʘʪʘ ʱʝʧʩʝʣ 
 
 

ʇʨʠʥʘʜʣʝʞʥʦʩʪʠ 
 

ɿʘ ʜʦʧʲʣʥʠʪʝʣʥʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʟʘ ɺʘʰʠʷ ʤʦʜʝʣ ʧʝʱ, ʚʠʞʪʝ ʛʣʘʚʘ Ăʇʨʠʥʘʜʣʝʞʥʦʩʪʠ ʟʘ ɺʘʰʠʷ ʤʦʜʝʣ ʧʝʱñ. 
 

2.2 ʊʝʭʥʠʯʝʩʢʠ ʜʘʥʥʠ 
 

ʄʦʜʝʣ ʧʝʱ NE 40 (R) ï NE 100 (L) 

ʄʦʜʝʣ ʊʤʘʢʩ

. 

ɺʲʪʨʝʰʥʠ ʨʘʟʤʝʨʠ ʚ 

ʤʤ 

ʆʙʝʤ ɺʲʥʰʥʠ ʨʘʟʤʝʨʠ3 ʚ ʤʤ ʅʦʤʠʥʘʣʥʘ 

ʤʦʱʥʦʩʪ4 

ɽʣʝʢʪʨʠʯʝʩ

ʢʦ 

ʊʝʛʣʦ 

 °C  h ʜʲʣʙ

. 

ʚ ʚ ʣ ʐ ɼʲʣʙ. ɺ2 kW ʟʘʭʨʘʥʚʘʥʝ ʚ ʢʛ 

NE 40 1300 350 330 350 40 640 800 600 2,9 ʝʜʥʦʬʘʟʥʦ 96 

NE 40 R 1300 350 330 350 40 640 800 600 5,5 ʪʨʠʬʘʟʥʦ1 95 

NE 70 L 1200 400 380 450 70 690 850 700 2,9 ʝʜʥʦʬʘʟʥʦ 120 

NE 70 1300 400 380 450 70 690 850 700 3,6 ʝʜʥʦʬʘʟʥʦ 120 

NE 70 R 1300 400 380 450 70 690 850 700 5,5 ʪʨʠʬʘʟʥʦ1 120 

NE 100  1300 460 440 500 100 750 910 750 7,0 ʪʨʠʬʘʟʥʦ 150 

1ʅʘʛʨʷʚʘʥʝ ʩʘʤʦ ʤʝʞʜʫ ʜʚʝ ʬʘʟʠ 
2ɺʠʩʦʯʠʥʘ ʩ ʧʦʜʩʪʘʚʢʘʪʘ + 700 ʤʤ 
3ɺʲʥʰʥʠʪʝ ʨʘʟʤʝʨʠ ʚʘʨʠʨʘʪ ʧʨʠ ʤʦʜʝʣʠ ʩ ʜʦʧʲʣʥʠʪʝʣʥʦ ʦʙʦʨʫʜʚʘʥʝ. ʈʘʟʤʝʨʠ ʧʨʠ ʧʦʠʩʢʚʘʥʝ 
4ʅʦʤʠʥʘʣʥʘʪʘ ʤʦʱʥʦʩʪ ʩʝ ʦʪʥʘʩʷ ʟʘ ʩʪʘʥʜʘʨʪʥʘ ʧʝʱ ʠ ʤʦʞʝ ʜʘ ʩʝ ʫʚʝʣʠʯʠ ʧʨʠ ʧʝʱ ʩ ʜʦʧʲʣʥʠʪʝʣʥʦ ʦʙʦʨʫʜʚʘʥʝ. ɿʘ ʧʝʱʠ ʩ ʦʧʮʠʷ ʟʘ 

ʩʚʲʨʟʚʘʥʝ ʥʘ ʨʘʟʣʠʯʥʠ ʦʙʭʚʘʪʠ ʥʘ ʥʘʧʨʝʞʝʥʠʝ, ʥʦʤʠʥʘʣʥʘʪʘ ʤʦʱʥʦʩʪ ʩʝ ʧʨʠʣʘʛʘ ʟʘ ʥʘʡ-ʚʠʩʦʢʦʪʦ ʜʦʧʫʩʪʠʤʦ ʟʘʭʨʘʥʚʘʱʦ ʥʘʧʨʝʞʝʥʠʝ. 

 
 

 
 

ɼʲʣʙ. 

ʐ 

ɺ 
ʜʲʣʙ. 

 h

ʚ 

(870) 

100 

80 

770 
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ʄʦʜʝʣ ʧʝʱ NE 140 (L) ï NE 280 (L) 

ʄʦʜʝʣ ʊʤʘʢʩ

. 

ɺʲʪʨʝʰʥʠ ʨʘʟʤʝʨʠ ʚ 

ʤʤ 

ʆʙʝʤ ɺʲʥʰʥʠ ʨʘʟʤʝʨʠ4 ʚ ʤʤ ʅʦʤʠʥʘʣʥʘ 

ʤʦʱʥʦʩʪ4 

ɽʣʝʢʪʨʠʯʝʩ

ʢʦ 

ʊʝʛʣʦ 

 °C  h ʜʲʣʙ

. 

ʚ ʚ ʣ ʐ ɼʲʣʙ. ɺ1 kW ʟʘʭʨʘʥʚʘʥʝ ʚ ʢʛ 

NE 140 L 1300 4502 580 5703 140 720 1130 1440 6,0 ʝʜʥʦʬʘʟʥʦ 280 

NE 140 1300 4502 580 5703 140 720 1130 1440 9,0 ʪʨʠʬʘʟʥʦ 280 

NE 210 L 1300 5002 580 7003 210 770 1130 1570 9,0 ʪʨʠʬʘʟʥʦ 320 

NE 210 1300 5002 580 7003 210 770 1130 1570 11,0 ʪʨʠʬʘʟʥʦ 320 

NE 280 L 1300 5202 580 8903 280 790 1130 1760 9,0 ʪʨʠʬʘʟʥʦ 400 

NE 280 1300 5202 580 8903 280 790 1130 1760 15,0 ʪʨʠʬʘʟʥʦ 400 

1ɺʢʣʶʯʠʪʝʣʥʦ ʧʦʜʩʪʘʚʢʘ 
2ʅʘʤʘʣʝʥʘ ʰʠʨʠʥʘ ʥʘ ʦʢʦʣʦʚʨʲʩʪʥʠʷ ʨʲʙ ʩ 50 ʤʤ 

3ʅʘʤʘʣʝʥʘ ʰʠʨʠʥʘ ʥʘ ʦʢʦʣʦʚʨʲʩʪʥʠʷ ʨʲʙ ʩʲʩ 110 ʤʤ 
4ɺʲʥʰʥʠʪʝ ʨʘʟʤʝʨʠ ʚʘʨʠʨʘʪ ʧʨʠ ʤʦʜʝʣʠ ʩ ʜʦʧʲʣʥʠʪʝʣʥʦ ʦʙʦʨʫʜʚʘʥʝ. ʈʘʟʤʝʨʠ ʧʨʠ ʧʦʠʩʢʚʘʥʝ 
5ʅʦʤʠʥʘʣʥʘʪʘ ʤʦʱʥʦʩʪ ʩʝ ʦʪʥʘʩʷ ʟʘ ʩʪʘʥʜʘʨʪʥʘ ʧʝʱ ʠ ʤʦʞʝ ʜʘ ʩʝ ʫʚʝʣʠʯʠ ʧʨʠ ʧʝʱ ʩ ʜʦʧʲʣʥʠʪʝʣʥʦ ʦʙʦʨʫʜʚʘʥʝ. ɿʘ ʧʝʱʠ ʩ ʦʧʮʠʷ ʟʘ 

ʩʚʲʨʟʚʘʥʝ ʥʘ ʨʘʟʣʠʯʥʠ ʦʙʭʚʘʪʠ ʥʘ ʥʘʧʨʝʞʝʥʠʝ, ʥʦʤʠʥʘʣʥʘʪʘ ʤʦʱʥʦʩʪ ʩʝ ʧʨʠʣʘʛʘ ʟʘ ʥʘʡ-ʚʠʩʦʢʦʪʦ ʜʦʧʫʩʪʠʤʦ ʟʘʭʨʘʥʚʘʱʦ ʥʘʧʨʝʞʝʥʠʝ. 

 
 

 

 
 

ʄʦʜʝʣ ʧʝʱ N 100 (H) ï N 660 (H) 

ʄʦʜʝʣ ʊʤʘʢʩ

. 

ɺʲʪʨʝʰʥʠ ʨʘʟʤʝʨʠ ʚ 

ʤʤ 

ʆʙʝʤ ɺʲʥʰʥʠ ʨʘʟʤʝʨʠ2 ʚ ʤʤ ʅʦʤʠʥʘʣʥʘ 

ʤʦʱʥʦʩʪ3 

ɽʣʝʢʪʨʠʯʝʩ

ʢʦ 

ʊʝʛʣʦ 

 °C  h ʜʲʣʙ. ʚ ʚ ʣ ʐ ɼʲʣʙ. ɺ1 kW ʟʘʭʨʘʥʚʘʥʝ ʚ ʢʛ 

N 100 1300 400 530 460 100 710 1130 1440 9,0 ʪʨʠʬʘʟʥʦ 280 

N 100/H 1340 400 530 460 100 760 1150 1440 11,0 ʪʨʠʬʘʟʥʦ 330 

N 150 1300 450 530 590 150 760 1130 1570 11,0 ʪʨʠʬʘʟʥʦ 330 

N 150/H 1340 430 530 620 150 790 1150 1600 15,0 ʪʨʠʬʘʟʥʦ 380 

N 200 1300 470 530 780 200 790 1130 1760 15,0 ʪʨʠʬʘʟʥʦ 380 

N 200 H 1340 500 530 720 200 910 1320 1760 20,0 ʪʨʠʬʘʟʥʦ 450 

N 300 1300 550 700 780 300 860 1300 1760 20,0 ʪʨʠʬʘʟʥʦ 450 

N 300/H 1340 550 700 780 300 910 1320 1760 27,0 ʪʨʠʬʘʟʥʦ 540 

N 440 1300 600 750 1000 440 1000 1410 1830 30,0 ʪʨʠʬʘʟʥʦ 820 

N 440/H 1340 600 750 1000 440 1000 1410 1830 40,0 ʪʨʠʬʘʟʥʦ 900 
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ʄʦʜʝʣ ʊʤʘʢʩ

. 

ɺʲʪʨʝʰʥʠ ʨʘʟʤʝʨʠ ʚ 

ʤʤ 

ʆʙʝʤ ɺʲʥʰʥʠ ʨʘʟʤʝʨʠ2 ʚ ʤʤ ʅʦʤʠʥʘʣʥʘ 

ʤʦʱʥʦʩʪ3 

ɽʣʝʢʪʨʠʯʝʩ

ʢʦ 

ʊʝʛʣʦ 

 °C  h ʜʲʣʙ. ʚ ʚ ʣ ʐ ɼʲʣʙ. ɺ1 kW ʟʘʭʨʘʥʚʘʥʝ ʚ ʢʛ 

N 660 1300 600 1100 1000 660 1000 1570 1830 40,0 ʪʨʠʬʘʟʥʦ 950 

N 660/H 1340 600 1100 1000 660 1000 1750 1830 52,0 ʪʨʠʬʘʟʥʦ 1250 

1ɺʢʣʶʯʠʪʝʣʥʦ ʧʦʜʩʪʘʚʢʘ 
2ɺʲʥʰʥʠʪʝ ʨʘʟʤʝʨʠ ʚʘʨʠʨʘʪ ʧʨʠ ʤʦʜʝʣʠ ʩ ʜʦʧʲʣʥʠʪʝʣʥʦ ʦʙʦʨʫʜʚʘʥʝ. ʈʘʟʤʝʨʠ ʧʨʠ ʧʦʠʩʢʚʘʥʝ 
3ʅʦʤʠʥʘʣʥʘʪʘ ʤʦʱʥʦʩʪ ʩʝ ʦʪʥʘʩʷ ʟʘ ʩʪʘʥʜʘʨʪʥʘ ʧʝʱ ʠ ʤʦʞʝ ʜʘ ʩʝ ʫʚʝʣʠʯʠ ʧʨʠ ʧʝʱ ʩ ʜʦʧʲʣʥʠʪʝʣʥʦ ʦʙʦʨʫʜʚʘʥʝ. ɿʘ ʧʝʱʠ ʩ ʦʧʮʠʷ ʟʘ 

ʩʚʲʨʟʚʘʥʝ ʥʘ ʨʘʟʣʠʯʥʠ ʦʙʭʚʘʪʠ ʥʘ ʥʘʧʨʝʞʝʥʠʝ, ʥʦʤʠʥʘʣʥʘʪʘ ʤʦʱʥʦʩʪ ʩʝ ʧʨʠʣʘʛʘ ʟʘ ʥʘʡ-ʚʠʩʦʢʦʪʦ ʜʦʧʫʩʪʠʤʦ ʟʘʭʨʘʥʚʘʱʦ ʥʘʧʨʝʞʝʥʠʝ. 

 
 

 

X1 = N 100 ï N 300 = 780 ʤʤ  /  N 440 ï N 660 = 500 ʤʤ 
 

ɺʩʠʯʢʠ ʤʦʜʝʣʠ ʩ ʦʙʝʤ ʦʪ ʄʘʢʩʠʤʘʣʥʦ ʪʝʛʣʦ ʥʘ ʟʘʨʝʞʜʘʥʝ 

100 l 50k g 

150 l 75k g 

200 l 100 kg 

300 l 150 kg 

440 l 220 kg 

660 l 330 kg 

 
 

ɽʣʝʢʪʨʠʯʝʩʢʠ ʜʘʥʥʠ   

 ʅʘʧʨʝʞʝʥʠʝ (V): ɺʠʞʪʝ ʪʠʧʦʚʘʪʘ ʪʘʙʝʣʢʘ ʥʘ ʧʝʱʪʘ 

ʏʝʩʪʦʪʘ (Hz): 50/60 Hz  

ɻʦʣʝʤʠʥʘ ʥʘ ʪʦʢ (A): ɺʠʞʪʝ ʪʠʧʦʚʘʪʘ ʪʘʙʝʣʢʘ ʥʘ ʧʝʱʪʘ 

ʉʪʝʧʝʥ ʥʘ ʟʘʱʠʪʘ ʇʝʱ: IP20 

 ɽʣʝʢʪʨʦʨʘʟʧʨʝʜʝʣʠʪʝʣʥʦ 

ʫʩʪʨʦʡʩʪʚʦ: 

IP40 

ʋʩʣʦʚʠʷ ʥʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ ʟʘ 

ʝʣʝʢʪʨʠʯʝʩʢʦ ʦʙʦʨʫʜʚʘʥʝ 

ʊʝʤʧʝʨʘʪʫʨʘ: +5ÁC ʜʦ +40ÁC 

ɺʣʘʞʥʦʩʪ ʥʘ ʚʲʟʜʫʭʘ: ʤʘʢʩ. 80%, ʪʘʢʘ ʯʝ ʜʘ ʥʝ ʩʝ ʦʙʨʘʟʫʚʘ 

ʢʦʥʜʝʥʟ 

ɽʤʠʩʠʠ  ʅʝʧʨʝʢʲʩʥʘʪʦ ʥʠʚʦ ʥʘ ʟʚʫʢʘ<60 db(A) 

ɻʨʘʥʠʮʘ ʥʘ ʛʨʝʰʢʘʪʘ ʊʝʤʧʝʨʘʪʫʨʘ: 1000 °C ±3 ʂʝʣʚʠʥʘ 
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ʆʟʥʘʯʝʥʠʝ ʥʘ ʤʦʜʝʣ ʈʘʟʷʩʥʷʚʘʥʝ 

NE 70/R N = ʢʘʤʝʨʥʘ ʧʝʱ 

NE = ʢʘʤʝʨʥʘ ʧʝʱ ʟʘ ʥʘʯʠʥʘʝʱʠ 

NE 70/R 40 = 40 ʣʠʪʨʘ ʧʝʱʥʦ ʧʨʦʩʪʨʘʥʩʪʚʦ (ʦʙʝʤ ʚ ʣʠʪʨʠ) 

ʜʦ 

660 = 660 ʣʠʪʨʘ ʧʝʱʥʦ ʧʨʦʩʪʨʘʥʩʪʚʦ (ʦʙʝʤ ʚ ʣʠʪʨʠ) 

NE 70/R H = 1340ÁC ʪʝʤʧʝʨʘʪʫʨʘ 

R = ʩ ʧʦʚʠʰʝʥʘ ʤʦʱʥʦʩʪ 

L  = ʩ ʧʦ-ʥʠʩʢʘ ʤʦʱʥʦʩʪ 

 
 

 

ʊʠʧʦʚʘ ʪʘʙʝʣʢʘ ʥʘ ʧʝʱʪʘ (ʧʨʠʤʝʨ) 
 

2.3 ʆʙʭʚʘʪ ʥʘ ʜʦʩʪʘʚʢʘ 
 

 ʂʦʤʧʦʥʝʥʪʠ ɹʨʦʡ 

 ʂʘʤʝʨʥʘ ʧʝʱ NE é ʠʣʠ N é 1 

 

ɿʘʭʨʘʥʚʘʱ ʢʘʙʝʣ1 1 

 

ʇʘʨʘʣʝʣʥʘ ʪʨʲʙʥʘ ʥʘʩʪʘʚʢʘ1 1 

 

ʂʣʘʧʘ ʟʘ ʚʲʟʜʫʭ1 1 

 

ʇʦʜʦʚʘ ʧʣʦʯʘ ʦʪ ʩʠʣʠʮʠʝʚ ʢʘʨʙʠʜ (N 100 ï N 

660) 

1 

 ʂʣʶʯ ʟʘ ʚʲʪʨʝʰʝʥ ʰʝʩʪʦʩʪʝʥ 1 

 
ʂʝʨʘʤʠʯʥʠ ʧʦʣʠʮʠ (NE 140 ï NE 280) 

(ʚʢʣʶʯʝʥʠ ʚ ʦʙʭʚʘʪʘ ʥʘ ʜʦʩʪʘʚʢʘʪʘ ʟʘ ʧʝʱʠ 

ʙʝʟ ʧʦʜʦʚʘ ʧʣʦʯʘ ʦʪ ʩʠʣʠʮʠʝʚ ʢʘʨʙʠʜ) 

3 

 

ʇʦʜʧʦʨʘ 691600185 (NE 140 ï NE 280) 3 

 

ʂʨʘʪʢʦ ʨʲʢʦʚʦʜʩʪʚʦ ʟʘ ʧʝʱʪʘ 1 

 

ʈʲʢʦʚʦʜʩʪʚʦ ʟʘ ʝʢʩʧʣʦʘʪʘʮʠʷ ʥʘ ʧʝʱʪʘ ʀʟʪʝʛʣʷʥʝ 

 

ʈʲʢʦʚʦʜʩʪʚʦ ʟʘ ʝʢʩʧʣʦʘʪʘʮʠʷ ʥʘ ʢʦʥʪʨʦʣʝʨʘ 1 

 1 ʚʢʣʶʯʝʥʦ ʚ ʦʙʭʚʘʪʘ ʥʘ ʜʦʩʪʘʚʢʘʪʘ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʢʦʥʩʪʨʫʢʮʠʷʪʘ/ʤʦʜʝʣʘ ʥʘ ʧʝʱʪʘ 



 

18 

 

 ʇʨʠʥʘʜʣʝʞʥʦʩʪʠ ɹʨʦʡ 

 

ʇʦʜʩʪʘʚʢʘ2 ɺʠʞʪʝ ʧʨʝʚʦʟʥʠʪʝ ʜʦʢʫʤʝʥʪʠ 

 

ʍʦʜʦʚʠ ʢʦʣʝʣʘ2  

 

ʇʦʣʠʮʠ/ʧʦʜʧʦʨʠ2 ɺʠʞʪʝ ʧʨʝʚʦʟʥʠʪʝ ʜʦʢʫʤʝʥʪʠ 

 2ʚʢʣʶʯʝʥʦ ʚ ʦʙʭʚʘʪʘ ʥʘ ʜʦʩʪʘʚʢʘʪʘ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʧʦʪʨʝʙʥʦʩʪʠʪʝ, ʚʞ. ʧʨʝʚʦʟʥʠʪʝ ʜʦʢʫʤʝʥʪʠ 

 
 

3 ʊʨʘʥʩʧʦʨʪʠʨʘʥʝ, ʤʦʥʪʘʞ, ʤʷʩʪʦ ʥʘ ʨʘʟʧʦʣʘʛʘʥʝ ʠ ʧʲʨʚʦʥʘʯʘʣʥʦ ʚʲʚʝʞʜʘʥʝ 
ʚ ʝʢʩʧʣʦʘʪʘʮʠʷ 

 

 

 ɺʅʀʄɸʊɽʃʅʆ 

 

 

ʇʨʠ ʚʜʠʛʘʥʝ ʥʘ ʧʝʱʪʘ ʝ ʚʲʟʤʦʞʥʦ ʥʝʡʥʠ ʯʘʩʪʠ 

ʠʣʠ ʩʘʤʘʪʘ ʧʝʱ ʜʘ ʩʝ ʧʨʝʦʙʲʨʥʘʪ, ʜʘ ʩʝ 

ʠʟʤʝʩʪʷʪ ʠʣʠ ʜʘ ʧʘʜʥʘʪ. ʊʨʷʙʚʘ ʜʘ ʩʝ ʥʦʩʷʪ 

ʧʦʜʭʦʜʷʱʠ ʧʨʝʜʧʘʟʥʠ ʨʲʢʘʚʠʮʠ ʠ ʧʨʝʜʧʘʟʥʠ 

ʦʙʫʚʢʠ. 
 
 

 

 ɺʅʀʄɸʊɽʃʅʆ 

 

ʆʧʘʩʥʦʩʪ ʦʪ ʥʘʨʘʥʷʚʘʥʝ ʧʨʠ ʚʜʠʛʘʥʝ ʥʘ ʪʝʞʢʠ 

ʪʦʚʘʨʠ. 

ʋʚʨʝʞʜʘʥʝ ʥʘ ʛʲʨʙʘ. 

ʋʨʝʜʲʪ ʪʨʷʙʚʘ ʜʘ ʩʝ ʥʦʩʠ ʦʪ ʥʷʢʦʣʢʦ ʯʦʚʝʢʘ ʠʣʠ 

ʜʘ ʩʝ ʪʨʘʥʩʧʦʨʪʠʨʘ ʩ ʧʦʜʭʦʜʷʱʘ ʢʦʣʠʯʢʘ-

ʥʠʩʢʦʧʦʚʜʠʛʘʯ. 
 
 

3.1 ɼʦʩʪʘʚʢʘ ʠ ʪʨʘʥʩʧʦʨʪ 
 

ʇʨʦʚʝʨʷʚʘʥʝ ʥʘ ʦʢʦʤʧʣʝʢʪʦʚʘʥʝʪʦ 
 

ʊʨʘʥʩʧʦʨʪʠʨʘʥʝ ʩ ʢʦʣʠʯʢʘ-ʥʠʩʢʦʧʦʚʜʠʛʘʯ 
 

1. ʊʨʷʙʚʘ ʜʘ ʩʝ ʩʧʘʟʚʘ ʜʦʧʫʩʪʠʤʘʪʘ ʪʦʚʘʨʦʥʦʩʠʤʦʩʪ ʥʘ ʢʦʣʠʯʢʘʪʘ-ʥʠʩʢʦʧʦʚʜʠʛʘʯ. 

2. ʅʘʰʠʪʝ ʧʝʱʠ ʩʝ ʜʦʩʪʘʚʷʪ ʬʨʘʥʢʦ ʟʘʚʦʜʘ ʚʲʨʭʫ ʜʲʨʚʝʥ ʧʘʣʝʪ ʟʘ ʨʘʟʪʦʚʘʨʚʘʥʝ. ʇʝʱʠʪʝ ʤʦʞʝ ʜʘ ʩʝ ʦʧʘʢʦʚʘʪ ʠ 

ʪʨʘʥʩʧʦʨʪʠʨʘʪ ʩʘʤʦ ʩ ʧʦʜʭʦʜʷʱʦ ʪʨʘʥʩʧʦʨʪʥʦ ʦʙʦʨʫʜʚʘʥʝ, ʟʘ ʜʘ ʩʝ ʠʟʙʝʛʥʘʪ ʝʚʝʥʪʫʘʣʥʠ ʧʦʚʨʝʜʠ. 

ʆʧʘʢʦʚʢʘʪʘ ʪʨʷʙʚʘ ʜʘ ʩʝ ʦʪʩʪʨʘʥʠ ʥʘ ʤʷʩʪʦʪʦ ʟʘ ʨʘʟʧʦʣʘʛʘʥʝ ʥʘ ʧʝʱʪʘ. ʇʨʠ ʪʨʘʥʩʧʦʨʪʠʨʘʥʝ ʪʨʷʙʚʘ ʜʘ ʩʝ 

ʦʩʠʛʫʨʠ ʜʦʩʪʘʪʲʯʥʦ ʦʙʝʟʦʧʘʩʷʚʘʥʝ ʩʨʝʱʫ ʧʨʠʧʣʲʟʚʘʥʝ, ʥʘʢʣʘʥʷʥʝ ʠ ʧʦʚʨʝʞʜʘʥʝ. ɼʝʡʥʦʩʪʠʪʝ ʧʦ 

ʪʨʘʥʩʧʦʨʪʠʨʘʥʝ ʠ ʤʦʥʪʠʨʘʥʝ ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʟʚʲʨʰʚʘʪ ʦʪ ʥʘʡ-ʤʘʣʢʦ 2 ʯʦʚʝʢʘ. 

3. ʂʦʣʠʯʢʘʪʘ-ʥʠʩʢʦʧʦʚʜʠʛʘʯ ʪʨʷʙʚʘ ʜʘ ʩʝ ʚʢʘʨʘ ʧʦʜ ʧʘʣʝʪʘ. ʋʚʝʨʝʪʝ ʩʝ, ʯʝ ʢʦʣʠʯʢʘʪʘ-ʥʠʩʢʦʧʦʚʜʠʛʘʯ ʝ ʚʢʘʨʘʥʘ 

ʠʟʮʷʣʦ ʧʦʜ ʧʘʣʝʪʘ. 

4. ʇʦʚʜʠʛʥʝʪʝ ʚʥʠʤʘʪʝʣʥʦ ʧʘʣʝʪʘ, ʢʘʪʦ ʚʥʠʤʘʚʘʪʝ ʟʘ ʮʝʥʪʲʨʘ ʥʘ ʪʝʞʝʩʪʪʘ. 

5. ʊʨʷʙʚʘ ʜʘ ʩʝ ʧʨʦʚʝʨʠ ʩʪʘʙʠʣʥʦʩʪʪʘ ʥʘ ʧʘʣʝʪʘ ʠ ʘʢʦ ʝ ʥʝʦʙʭʦʜʠʤʦ, ʜʘ ʩʝ ʧʦʩʪʘʚʠ ʪʨʘʥʩʧʦʨʪʥʦ ʦʙʝʟʦʧʘʩʷʚʘʥʝ. 

ɼʚʠʞʝʪʝ ʩʝ ʚʥʠʤʘʪʝʣʥʦ, ʙʘʚʥʦ ʠ ʥʘ ʥʘʡ-ʥʠʩʢʘʪʘ ʚʠʩʦʯʠʥʘ ʥʘ ʧʦʚʜʠʛʘʥʝ. ʇʦ ʩʪʨʲʤʥʠ ʧʲʪʝʢʠ ʩʝ ʠʟʠʩʢʚʘ 

ʩʧʝʮʠʘʣʥʦ ʚʥʠʤʘʥʠʝ. 

6. ʇʘʣʝʪʲʪ ʪʨʷʙʚʘ ʜʘ ʩʝ ʩʤʲʢʥʝ ʚʥʠʤʘʪʝʣʥʦ ʥʘ ʤʷʩʪʦʪʦ ʥʘ ʨʘʟʧʦʣʘʛʘʥʝ. 
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ʈʘʟʦʧʘʢʦʚʘʥʝ 
 

ʇʝʱʪʘ ʝ ʥʘʜʝʞʜʥʦ ʦʧʘʢʦʚʘʥʘ, ʟʘ ʜʘ ʩʝ ʧʨʝʜʧʘʟʠ ʦʪ ʧʦʚʨʝʜʠ ʧʦ ʚʨʝʤʝ ʥʘ ʪʨʘʥʩʧʦʨʪʠʨʘʥʝ. ɺʘʞʥʦ ʝ ʚʩʠʯʢʠ 

ʦʧʘʢʦʚʲʯʥʠ ʤʘʪʝʨʠʘʣʠ (ʚʢʣʶʯʠʪʝʣʥʦ ʪʝʟʠ ʦʪ ʢʘʤʝʨʘʪʘ ʥʘ ʧʝʱʪʘ) ʜʘ ʙʲʜʘʪ ʦʪʩʪʨʘʥʝʥʠ. ʉʲʭʨʘʥʝʪʝ ʦʧʘʢʦʚʢʘʪʘ ʠ 

ʪʨʘʥʩʧʦʨʪʥʦʪʦ ʦʙʝʟʦʧʘʩʷʚʘʥʝ ʟʘ ʝʚʝʥʪʫʘʣʥʦ ʠʟʧʨʘʱʘʥʝ ʠʣʠ ʩʢʣʘʜʠʨʘʥʝ ʥʘ ʧʝʱʪʘ. 
 

ʅʘʩʪʦʣʝʥ ʤʦʜʝʣ NE 40 ï N 100 
 

ʆʧʘʢʦʚʢʘʪʘ ʝ ʩʲʦʙʨʘʟʝʥʘ ʩ ʨʘʟʤʝʨʘ, ʪʝʛʣʦʪʦ ʠʣʠ ʤʝʩʪʦʥʘʟʥʘʯʝʥʠʝʪʦ ʠ ʤʦʞʝ ʜʘ ʝ ʠʟʧʲʣʥʝʥʘ ʧʦ ʩʣʝʜʥʠʷ ʥʘʯʠʥ ï 

ʥʘ ʧʘʣʝʪ, ʩ ʜʲʨʚʝʥʘ ʦʧʘʢʦʚʢʘ ʠʣʠ ʚ ʜʲʨʚʝʥ ʩʘʥʜʲʢ. ʇʨʦʚʝʨʝʪʝ ʪʨʘʥʩʧʦʨʪʥʘʪʘ ʦʧʘʢʦʚʢʘ ʟʘ ʝʚʝʥʪʫʘʣʥʠ 

ʫʚʨʝʞʜʘʥʠʷ. 
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ʄʦʜʝʣ ʧʝʱ N(E) 140 ï N(E) 660 
 

 

 
 

 

7. ʇʨʦʚʝʨʝʪʝ ʪʨʘʥʩʧʦʨʪʥʘʪʘ ʦʧʘʢʦʚʢʘ ʟʘ ʝʚʝʥʪʫʘʣʥʠ ʫʚʨʝʞʜʘʥʠʷ. 

8. ʆʪʩʪʨʘʥʝʪʝ ʯʝʤʙʝʨ ʣʝʥʪʠʪʝ ʦʪ ʪʨʘʥʩʧʦʨʪʥʘʪʘ ʦʧʘʢʦʚʢʘ. 

9. ʈʘʟʚʠʡʪʝ ʚʠʥʪʦʚʝʪʝ ʠ ʦʪʩʪʨʘʥʝʪʝ ʜʲʨʚʝʥʘʪʘ ʦʙʰʠʚʢʘ 

10. ʇʦʚʜʠʛʥʝʪʝ ʢʘʰʦʥʘ ʠ ʛʦ ʦʪʩʪʨʘʥʝʪʝ ʦʪ ʧʘʣʝʪʘ. ʇʨʦʚʝʨʝʪʝ ʦʙʭʚʘʪʘ ʥʘ ʜʦʩʪʘʚʢʘʪʘ, ʢʘʪʦ ʩʨʘʚʥʠʪʝ ʩʪʦʢʦʚʘʪʘ 

ʨʘʟʧʠʩʢʘ ʠ ʜʦʢʫʤʝʥʪʠʪʝ ʟʘ ʧʦʨʲʯʢʘ. 

11. ʅʘ ʧʘʣʝʪʘ ʠʤʘ ʜʦʧʲʣʥʠʪʝʣʥʠ ʘʢʩʝʩʦʘʨʠ ʚ ʦʪʜʝʣʥʘ ʦʧʘʢʦʚʢʘ. 

12. ɿʘʱʠʪʥʦʪʦ ʬʦʣʠʦ ʥʘ ʧʝʱʪʘ ʪʨʷʙʚʘ ʜʘ ʩʝ ʦʪʩʪʨʘʥʠ. 
 

 

 ʇʈɽɼʋʇʈɽɾɼɽʅʀɽ 

ʅʝ ʜʘʚʘʡʪʝ ʦʧʘʢʦʚʢʘʪʘ ʠ ʥʝʡʥʠʪʝ ʯʘʩʪʠ ʥʘ ʜʝʮʘ. 

ʆʧʘʩʥʦʩʪ ʦʪ ʟʘʜʫʰʘʚʘʥʝ ʦʪ ʬʦʣʠʦʪʦ ʠ ʧʣʘʩʪʤʘʩʦʚʠʪʝ ʯʘʩʪʠ! 

ɼʨʝʙʥʠʪʝ ʯʘʩʪʠ ʜʘ ʥʝ ʩʝ ʠʟʧʦʣʟʚʘʪ ʦʪ ʜʝʮʘ ʧʦʜ 3 ʛʦʜʠʥʠ ʠʣʠ ʣʠʮʘ, 

ʩʢʣʦʥʥʠ ʜʘ ʧʦʩʪʘʚʷʪ ʚ ʫʩʪʘʪʘ ʩʠ ʥʝʷʜʣʠʚʠ ʧʨʝʜʤʝʪʠ. 
   



 

21 

 

ʊʨʘʥʩʧʦʨʪʠʨʘʥʝ ʥʘ ʧʝʱʪʘ 
 

 

 ɺʅʀʄɸʊɽʃʅʆ 

 

ʆʧʘʩʥʦʩʪ ʦʪ ʥʘʨʘʥʷʚʘʥʝ ʧʨʠ ʚʜʠʛʘʥʝ ʥʘ ʪʝʞʢʠ 

ʪʦʚʘʨʠ. 

ʋʚʨʝʞʜʘʥʝ ʥʘ ʛʲʨʙʘ. 

ʋʨʝʜʲʪ ʪʨʷʙʚʘ ʜʘ ʩʝ ʥʦʩʠ ʦʪ ʥʷʢʦʣʢʦ ʯʦʚʝʢʘ ʠʣʠ 

ʜʘ ʩʝ ʪʨʘʥʩʧʦʨʪʠʨʘ ʩ ʧʦʜʭʦʜʷʱʘ ʢʦʣʠʯʢʘ-

ʥʠʩʢʦʧʦʚʜʠʛʘʯ. 
 
 

  

N 100 ï N 300 N 440 ï N 660 

 
 

13. ʈʘʤʢʘʪʘ ʥʘ ʧʝʱʪʘ ʝ ʠʟʨʘʙʦʪʝʥʘ ʦʪ ʜʝʙʝʣʦʩʪʝʥʥʘ ʧʨʦʬʠʣʥʘ ʩʪʦʤʘʥʘ. ɺʢʘʨʘʡʪʝ ʚʠʣʠʮʠʪʝ ʥʘ ʚʠʣʢʦʚʠʷ 

ʝʣʝʢʪʨʦʢʘʨ-/ʤʦʪʦʢʘʨ-ʚʠʩʦʢʦʧʦʚʜʠʛʘʯ ʧʦʜ ʧʝʱʪʘ. 

14. ʋʚʝʨʝʪʝ ʩʝ, ʯʝ ʚʠʣʠʮʠʪʝ ʥʘ ʚʠʣʢʦʚʠʷ ʝʣʝʢʪʨʦʢʘʨ-/ʤʦʪʦʢʘʨ-ʚʠʩʦʢʦʧʦʚʜʠʛʘʯ ʩʘ ʚʣʝʟʣʠ ʠʟʮʷʣʦ ʧʦʜ 

ʧʦʜʩʪʘʚʢʘʪʘ. 

15. ʇʦʚʜʠʛʥʝʪʝ ʚʥʠʤʘʪʝʣʥʦ ʧʝʱʪʘ ʦʪ ʦʪʜʦʣʫ ʢʘʪʦ ʩʲʦʙʨʘʟʠʪʝ ʮʝʥʪʲʨʘ ʥʘ ʪʝʞʝʩʪʪʘ. 
 

ʇʝʱ ʠʣʠ ʝʣʝʢʪʨʦʨʘʟʧʨʝʜʝʣʠʪʝʣʥʦ ʫʩʪʨʦʡʩʪʚʦ ʩ ʪʨʘʥʩʧʦʨʪʥʠ ʭʘʣʢʠ (ʘʢʦ ʠʤʘ ʪʘʢʠʚʘ) 
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ɺʲʪʨʝʰʥʠʷʪ ʜʠʘʤʝʪʲʨ ʥʘ ʪʨʘʥʩʧʦʨʪʥʠʪʝ ʭʘʣʢʠ ʝ ʦʢʦʣʦ 35 ʤʤ. ʇʨʠʢʨʝʧʝʪʝ ʧʦʜʭʦʜʷʱʠ ʧʦʚʜʠʛʘʪʝʣʥʠ ʩʢʦʙʠ ʢʲʤ 

ʚʩʠʯʢʠ ʪʨʘʥʩʧʦʨʪʥʠ ʭʘʣʢʠ. 

ʂʲʤ ʧʦʚʜʠʛʘʪʝʣʥʠʪʝ ʩʢʦʙʠ ʟʘʢʨʝʧʚʘʡʪʝ ʩʘʤʦ ʧʦʜʭʦʜʷʱʠ ʪʨʘʥʩʧʦʨʪʥʠ ʢʦʣʘʥʠ. 

ʇʝʱʪʘ/ʝʣʝʢʪʨʦʨʘʟʧʨʝʜʝʣʠʪʝʣʥʦʪʦ ʫʩʪʨʦʡʩʪʚʦ ʥʝ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʦʚʜʠʛʘʪ ʟʘ ʧʨʠʩʪʘʚʢʠʪʝ, ʪʨʲʙʠʪʝ ʠʣʠ ʢʘʙʝʣʥʠʪʝ 

ʢʘʥʘʣʠ. ʊʨʘʥʩʧʦʨʪʥʠʪʝ ʢʦʣʘʥʠ ʥʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʟʘʭʚʘʱʘʥʠ ʩʲʩ "ʟʘʚʲʨʟʚʘʥʝ ʥʘ ʚʲʟʝʣ". 

ʀʟʙʷʛʚʘʡʪʝ ʜʘ ʚʜʠʛʘʪʝ ʩ ʨʷʟʢʦ ʜʚʠʞʝʥʠʝ. ɿʘʙʨʘʥʝʥʦ ʝ ʜʘ ʩʝ ʨʘʙʦʪʠ ʧʦʜ ʧʦʚʜʠʛʥʘʪ ʪʦʚʘʨ. ʉʲʱʝʩʪʚʫʚʘ ʦʧʘʩʥʦʩʪ 

ʟʘ ʞʠʚʦʪʘ. ɺʥʠʤʘʪʝʣʥʦ ʧʦʚʜʠʛʥʝʪʝ ʠ ʩʚʘʣʝʪʝ ʧʝʱʪʘ/ʝʣʝʢʪʨʦʨʘʟʧʨʝʜʝʣʠʪʝʣʥʦʪʦ ʫʩʪʨʦʡʩʪʚʦ. 
 

3.2 ʉʪʨʦʠʪʝʣʥʠ ʠʟʠʩʢʚʘʥʠʷ ʠ ʫʩʣʦʚʠʷ ʟʘ ʩʚʲʨʟʚʘʥʝ 
 

 

ʋʢʘʟʘʥʠʝ 

ʇʨʝʜʠ ʚʲʚʝʞʜʘʥʝ ʥʘ ʧʝʱʪʘ ʚ ʝʢʩʧʣʦʘʪʘʮʠʷ, ʪʷ ʪʨʷʙʚʘ ʜʘ ʩʝ 

ʘʢʣʠʤʘʪʠʟʠʨʘ ʚ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ 24 ʯʘʩʘ ʥʘ ʤʷʩʪʦʪʦ ʟʘ 

ʨʘʟʧʦʣʘʛʘʥʝ. 
 
 

 

 ʆʇɸʉʅʆʉʊ 

ʆʧʘʩʥʦʩʪ ʦʪ ʧʦʞʘʨ ʠ ʫʚʨʝʞʜʘʥʝ ʥʘ ʟʜʨʘʚʝʪʦ. 

ɸʢʦ ʥʝ ʩʝ ʩʧʘʟʚʘʪ ʫʢʘʟʘʥʠʷʪʘ ʟʘ ʤʦʥʪʘʞ, ʤʘʪʝʨʠʘʣʠʪʝ ʚ ʙʣʠʟʦʩʪ 

ʤʦʞʝ ʜʘ ʩʝ ʟʘʧʘʣʷʪ. 

 
 

3.3 ʄʷʩʪʦ ʥʘ ʨʘʟʧʦʣʘʛʘʥʝ 
 

ʇʨʠ ʨʘʟʧʦʣʘʛʘʥʝ ʥʘ ʧʝʱʪʘ ʪʨʷʙʚʘ ʜʘ ʩʝ ʩʧʘʟʚʘʪ ʩʣʝʜʥʠʪʝ ʫʢʘʟʘʥʠʷ ʟʘ ʙʝʟʦʧʘʩʥʦʩʪ: 

ʉʲʭʨʘʥʷʚʘʡʪʝ ʧʝʱʪʘ ʥʘ ʩʫʭʦ ʠ ʟʘʱʠʪʝʥʦ ʦʪ ʘʪʤʦʩʬʝʨʥʠ ʚʣʠʷʥʠʷ ʤʷʩʪʦ. ɸʢʦ ʪʦʚʘ ʥʝ ʩʝ ʩʧʘʟʚʘ, ʢʦʨʧʫʩʲʪ ʤʦʞʝ ʜʘ 

ʢʦʨʦʟʠʨʘ ʠ ʝʣʝʢʪʨʠʯʝʩʢʦʪʦ ʦʙʦʨʫʜʚʘʥʝ ʜʘ ʩʝ ʧʦʚʨʝʜʠ. ʉʦʣʝʥʠʷʪ ʚʲʟʜʫʭ ʫʩʢʦʨʷʚʘ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʪʘʢʠʚʘ ʧʦʚʨʝʜʠ. 

 

ʄʦʣʷ, ʩʧʘʟʚʘʡʪʝ ʪʝʤʧʝʨʘʪʫʨʠʪʝ ʦʪ +5ÁC ʜʦ +40 C ʠ ʤʘʢʩʠʤʘʣʥʘʪʘ ʚʣʘʞʥʦʩʪ ʥʘ ʚʲʟʜʫʭʘ ʦʪ 

80% ʙʝʟ ʢʦʥʜʝʥʟʘʮʠʷ. 

 

ʇʝʱʠʪʝ ʤʦʞʝ ʜʘ ʠʟʣʲʯʚʘʪ ʤʥʦʛʦ ʪʦʧʣʠʥʘ. ʊʨʷʙʚʘ ʜʘ ʩʝ ʩʧʘʟʚʘ ʧʝʨʠʬʝʨʥʦ ʨʘʟʩʪʦʷʥʠʝ ʠ ʨʘʟʩʪʦʷʥʠʝ ʥʘʜ ʧʝʱʪʘ ʦʪ 

100 cm ʦʪ ʟʘʧʘʣʠʤʠ ʠʣʠ ʯʫʚʩʪʚʠʪʝʣʥʠ ʢʲʤ ʪʝʤʧʝʨʘʪʫʨʘ ʦʙʝʢʪʠ. ʇʦʜʲʪ ʥʝ ʪʨʷʙʚʘ ʜʘ ʝ ʥʘʧʨʘʚʝʥ ʦʪ ʛʦʨʠʤ 

ʤʘʪʝʨʠʘʣ. ɺʩʠʯʢʠ ʛʦʨʠʤʠ ʤʘʪʝʨʠʘʣʠ, ʢʘʪʦ ʟʘʚʝʩʠ, ʧʣʘʩʪʤʘʩʠ, ʤʝʙʝʣʠ, ʢʠʣʠʤʠ ʠ ʜʨ., ʢʦʠʪʦ ʩʝ ʥʘʤʠʨʘʪ ʚ ʨʘʡʦʥʘ 

ʥʘ ʧʝʱʪʘ, ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʧʨʝʤʘʭʥʘʪʠ. 
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 ɺʅʀʄɸʊɽʃʅʆ 

ʊʨʷʙʚʘ ʜʘ ʩʝ ʩʧʘʟʚʘ ʨʘʟʩʪʦʷʥʠʝ ʦʪ 100 ʩʤ ʦʪ ʩʪʝʥʠ ʠ ʪʘʚʘʥʠ, 

ʥʘʧʨʘʚʝʥʠ ʦʪ ʛʦʨʠʤʠ ʤʘʪʝʨʠʘʣʠ. 

 
 

ɿʘ ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʜʝʡʥʦʩʪʠ ʧʦ ʪʝʭʥʠʯʝʩʢʦ ʦʙʩʣʫʞʚʘʥʝ ʠ ʨʝʤʦʥʪ ʪʨʷʙʚʘ ʜʘ ʩʝ ʩʧʘʟʚʘ ʨʘʟʩʪʦʷʥʠʝ ʦʪ 100 ʩʤ ʤʝʞʜʫ 

ʟʘʜʥʘʪʘ ʩʪʨʘʥʘ ʥʘ ʧʝʱʪʘ ʠ ʩʪʝʥʘʪʘ. 
 

 

ʈʘʟʩʪʦʷʥʠʝ ʦʪ ʟʘʜʥʘʪʘ ʩʪʝʥʘ 

 
 

ʇʦʜʲʪ ʪʨʷʙʚʘ ʜʘ ʝ ʜʦʩʪʘʪʲʯʥʦ ʩʪʘʙʠʣʝʥ ʠ ʠʟʨʘʚʥʝʥ, ʟʘ ʜʘ ʤʦʞʝ ʧʝʱʪʘ ʜʘ ʩʪʦʠ ʩʪʘʙʠʣʥʦ.  

ɼʦʩʪʲʧʲʪ ʜʦ ʧʝʱʪʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʦʛʨʘʥʠʯʝʥ, ʘʢʦ ʥʘ ʤʷʩʪʦʪʦ ʥʘ ʨʘʟʧʦʣʘʛʘʥʝ ʤʦʛʘʪ ʜʘ ʚʣʷʟʘʪ ʥʝʦʙʫʯʝʥʠ ʣʠʮʘ, 

ʜʝʮʘ ʠʣʠ ʞʠʚʦʪʥʠ. 

ɸʢʦ ʚ ʝʜʥʦ ʠ ʩʲʱʦ ʧʦʤʝʱʝʥʠʝ ʩʘ ʨʘʟʧʦʣʦʞʝʥʠ ʥʷʢʦʣʢʦ ʧʝʱʠ ʩʝ ʫʚʝʨʝʪʝ, ʯʝ ʢʦʥʪʨʦʣʝʨʲʪ ʠ 

ʝʣʝʢʪʨʦʨʘʟʧʨʝʜʝʣʠʪʝʣʥʦʪʦ ʫʩʪʨʦʡʩʪʚʦ ʥʝ ʩʘ ʥʘʩʦʯʝʥʠ ʢʲʤ ʩʲʩʝʜʥʠʪʝ ʧʝʱʠ. ʀʟʣʲʯʚʘʥʘʪʘ ʪʦʧʣʠʥʘ ʦʪ ʩʲʩʝʜʥʠ 

ʧʝʱʠ ʤʦʞʝ ʜʘ ʧʦʚʨʝʜʠ ʫʧʨʘʚʣʝʥʠʝʪʦ. 
 

ʄʦʜʝʣ ʧʝʱ NE 40 ï NE 100 
 

ʊʦʚʘʨʦʥʦʩʠʤʦʩʪʪʘ ʥʘ ʤʘʩʘʪʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʩʲʦʙʨʘʟʝʥʘ ʩ ʪʝʛʣʦʪʦ ʥʘ ʧʝʱʪʘ, ʚʢʣʶʯʠʪʝʣʥʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠʪʝ. 

ʇʦʚʲʨʭʥʦʩʪʪʘ ʥʘ ʤʘʩʘʪʘ ʪʨʷʙʚʘ ʜʘ ʝ ʠʟʨʘʙʦʪʝʥʘ ʦʪ ʥʝʛʦʨʠʤ ʤʘʪʝʨʠʘʣ. 



 

24 

 

 

 
 

ɺʝʥʪʠʣʘʮʠʷ 
 

 

ɿʘ ʜʘ ʩʝ ʦʩʠʛʫʨʠ ʟʜʨʘʚʦʩʣʦʚʥʘ ʨʘʙʦʪʥʘ ʩʨʝʜʘ ʠ ʧʦʜʭʦʜʷʱʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚ 

ʧʦʤʝʱʝʥʠʝʪʦ, ʨʘʙʦʪʥʘʪʘ ʟʦʥʘ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʨʦʚʝʪʨʷʚʘ ʜʦʙʨʝ. 

ɺʨʝʜʥʠʪʝ ʠʟʧʘʨʝʥʠʷ ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʟʚʝʞʜʘʪ ʦʪ ʨʘʙʦʪʥʘʪʘ ʟʦʥʘ ʥʘʚʲʥ ʯʨʝʟ 

ʧʨʦʬʝʩʠʦʥʘʣʥʘ ʩʠʩʪʝʤʘ ʦʪ ʪʨʲʙʠ ʟʘ ʠʟʪʝʛʣʷʥʝ ʥʘ ʚʲʟʜʫʭʘ. 

ɺ ʤʘʣʢʠ ʧʦʤʝʱʝʥʠʷ, ʦʩʦʙʝʥʦ ʘʢʦ ʚ ʝʜʥʦ ʧʦʤʝʱʝʥʠʝ ʩʘ ʨʘʟʧʦʣʦʞʝʥʠ ʥʷʢʦʣʢʦ ʧʝʱʠ, 

ʩʝ ʫʚʝʨʝʪʝ, ʯʝ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʚ ʧʦʤʝʱʝʥʠʝʪʦ ʥʝ ʥʘʜʚʠʰʘʚʘ 40ÁC. 
 
 

ʉʧʨʠʥʢʣʝʨʥʘ ʩʠʩʪʝʤʘ 
 

 

ɸʢʦ ʥʘ ʤʷʩʪʦʪʦ ʥʘ ʨʘʟʧʦʣʘʛʘʥʝ ʝ ʠʥʩʪʘʣʠʨʘʥʦ ʘʚʪʦʤʘʪʠʯʥʦ ʧʦʞʘʨʦʛʘʩʠʪʝʣʥʦ 

ʫʩʪʨʦʡʩʪʚʦ, ʪʨʷʙʚʘ ʜʘ ʩʝ ʛʘʨʘʥʪʠʨʘ, ʯʝ ʝ ʠʟʙʝʛʥʘʪʦ ʥʝʚʦʣʥʦʪʦ ʤʫ ʘʢʪʠʚʠʨʘʥʝ ʦʪ 

ʠʟʣʲʯʚʘʥʘʪʘ ʪʦʧʣʠʥʘ. ʊʨʷʙʚʘ ʜʘ ʩʝ ʚʟʝʤʝ ʧʨʝʜʚʠʜ ʠ ʦʪʚʘʨʷʥʝʪʦ ʥʘ ʛʦʨʝʱʘʪʘ ʧʝʱ. 

ʊʨʷʙʚʘ ʜʘ ʩʝ ʩʧʘʟʚʘʪ ʤʝʩʪʥʠʪʝ ʨʘʟʧʦʨʝʜʙʠ ʟʘ ʩʪʨʦʠʪʝʣʩʪʚʦ ʠ ʧʨʦʪʠʚʦʧʦʞʘʨʥʘ 

ʟʘʱʠʪʘ. 
 
 

ʈʘʟʧʦʨʝʜʙʠ ʟʘ ʧʨʦʪʠʚʦʧʦʞʘʨʥʘ ʟʘʱʠʪʘ 
 

 

ʄʝʩʪʥʠʪʝ ʨʘʟʧʦʨʝʜʙʠ ʟʘ ʧʨʦʪʠʚʦʧʦʞʘʨʥʘ ʟʘʱʠʪʘ ʩʝ ʧʦʣʟʚʘʪ ʩ ʧʨʝʜʠʤʩʪʚʦ ʧʨʝʜ 

ʠʥʬʦʨʤʘʮʠʷʪʘ ʚ ʪʦʚʘ ʨʲʢʦʚʦʜʩʪʚʦ ʟʘ ʝʢʩʧʣʦʘʪʘʮʠʷ. 

ɸʢʦ ʥʝ ʩʪʝ ʩʠʛʫʨʥʠ ʢʘʢʚʠ ʨʘʟʧʦʨʝʜʙʠ ʚʘʞʘʪ ʟʘ ʠʥʩʪʘʣʠʨʘʥʝʪʦ ʥʘ ʜʘʜʝʥʘ ʧʝʱ, 

ʪʨʷʙʚʘ ʜʘ ʩʝ ʢʦʥʩʫʣʪʠʨʘʪʝ ʩ ʤʝʩʪʥʠʷ ʩʪʨʦʠʪʝʣʝʥ ʠʥʩʧʝʢʪʦʨ ʠʣʠ ʩʲʩ 

ʟʘʩʪʨʘʭʦʚʘʪʝʣʥʘʪʘ ʩʠ ʢʦʤʧʘʥʠʷ. 

ʇʨʠ ʩʚʲʨʟʚʘʥʝʪʦ ʥʘ ʧʝʱʪʘ ʪʨʷʙʚʘ ʜʘ ʩʝ ʛʘʨʘʥʪʠʨʘ, ʯʝ ʘʥʛʘʞʠʨʘʥʠʷʪ ʝʣʝʢʪʨʦʪʝʭʥʠʢ 

ʩʧʘʟʚʘ ʚʩʠʯʢʠ ʤʝʩʪʥʠ ʨʘʟʧʦʨʝʜʙʠ ʟʘ ʧʨʦʪʠʚʦʧʦʞʘʨʥʘ ʟʘʱʠʪʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪ. 
 
 

4 ʄʦʥʪʘʞ ʠ ʠʥʩʪʘʣʠʨʘʥʝ 
 

ʆʪʩʪʨʘʥʷʚʘʥʝ ʥʘ ʪʨʘʥʩʧʦʨʪʥʦʪʦ ʦʙʝʟʦʧʘʩʷʚʘʥʝ 
 

ʆʢʦʣʦʚʨʲʩʪʥʠʷʪ ʨʲʙ ʥʘ ʧʝʱʪʘ ʠ ʠʟʦʣʘʮʠʷʪʘ ʥʘ ʚʨʘʪʘʪʘ ʩʘ ʟʘʱʠʪʝʥʠ ʩ ʬʦʣʠʦ ʠʣʠ ʣʝʥʪʠ ʦʪ ʢʘʨʪʦʥ (ʚ ʟʘʚʠʩʠʤʦʩʪ 

ʦʪ ʤʦʜʝʣʘ ʥʘ ʧʝʱʪʘ) ʦʪ ʤʝʭʘʥʠʯʥʠ ʚʲʟʜʝʡʩʪʚʠʷ ʧʦ ʚʨʝʤʝ ʥʘ ʪʨʘʥʩʧʦʨʪʠʨʘʥʝ. 

ʇʨʝʧʦʨʲʯʚʘʤʝ ʜʘ ʧʨʝʤʘʭʥʝʪʝ ʪʘʟʠ ʪʨʘʥʩʧʦʨʪʥʘ ʟʘʱʠʪʘ ʝʜʚʘ ʩʣʝʜ ʢʘʪʦ ʧʝʱʪʘ ʝ ʨʘʟʧʦʣʦʞʝʥʘ ʠ ʥʠʚʝʣʠʨʘʥʘ. 
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ʄʦʥʪʠʨʘʥʝ ʥʘ ʧʦʜʩʪʘʚʢʘʪʘ ʧʨʠ N ʧʝʱʠ 
 

 

 ʇʈɽɼʋʇʈɽɾɼɽʅʀɽ 

ʅʝ ʨʘʙʦʪʝʪʝ ʩ ʪʘʟʠ ʧʝʱ, ʜʦʢʘʪʦ ʪʷ ʥʝ ʙʲʜʝ ʤʦʥʪʠʨʘʥʘ ʚʲʨʭʫ 

ʜʦʩʪʘʚʝʥʘʪʘ ʧʦʜʩʪʘʚʢʘ. 

 
 

1. ʀʟʚʘʜʝʪʝ ʫʜʲʣʞʠʪʝʣʥʦʪʦ ʨʘʤʦ ʟʘ ʧʦʜʩʪʘʚʢʘ ʦʪ ʦʧʘʢʦʚʢʘʪʘ. 

2. ʇʨʝʧʦʨʲʯʚʘʤʝ ʜʘ ʠʟʧʦʣʟʚʘʪʝ ʧʦʜʭʦʜʷʱʘ ʢʦʣʠʯʢʘ-ʥʠʩʢʦʧʦʚʜʠʛʘʯ, ʟʘ ʜʘ ʤʦʥʪʠʨʘʪʝ ʫʜʲʣʞʠʪʝʣʥʦʪʦ ʨʘʤʦ ʟʘ 

ʧʦʜʩʪʘʚʢʘ (ʚʞ. ʨʘʟʜʝʣ Ăʊʨʘʥʩʧʦʨʪʠʨʘʥʝ ʩ ʢʦʣʠʯʢʘ-ʥʠʩʢʦʧʦʚʜʠʛʘʯñ). 

3. ɺʢʘʨʘʡʪʝ ʜʦʢʨʘʡ ʚʠʣʠʮʠʪʝ ʥʘ ʢʦʣʠʯʢʘʪʘ-ʥʠʩʢʦʧʦʚʜʠʛʘʯ ʦʪʩʪʨʘʥʠ (ɸ1) ʠʣʠ ʦʪ ʦʪʧʨʝʜ (ɸ2) ʧʦʜ ʧʦʜʘ ʥʘ 

ʧʝʱʪʘ. ɺʲʨʭʫ ʚʠʣʠʮʠʪʝ ʥʘ ʧʨʝʚʦʟʥʦʪʦ ʩʨʝʜʩʪʚʦ ʟʘ ʥʘʟʝʤʝʥ ʪʨʘʥʩʧʦʨʪ ʪʨʷʙʚʘ ʜʘ ʣʝʞʘʪ ʩʘʤʦ ʧʦʜʦʚʠʪʝ 

ʧʨʦʬʠʣʠ (3) ʥʘ ʧʦʜʘ ʥʘ ʧʝʱʪʘ. ʇʝʱʪʘ ʥʝ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʦʚʜʠʛʘ ʥʠʪʦ ʟʘ ʧʨʠʩʪʘʚʢʠʪʝ, ʥʠʪʦ ʟʘ ʪʨʲʙʠʪʝ ʠʣʠ 

ʢʘʙʝʣʥʠʪʝ ʢʘʥʘʣʠ. 
 

  

ɺʜʠʛʥʝʪʝ ʚʥʠʤʘʪʝʣʥʦ ʧʝʱʪʘ 
 

4. ʇʦʩʪʘʚʝʪʝ ʧʝʱʪʘ ʚʥʠʤʘʪʝʣʥʦ ʚʲʨʭʫ ʧʦʜʩʪʘʚʢʘʪʘ ʠ ʧʨʦʚʝʨʝʪʝ, ʜʘʣʠ ʩʲʝʜʠʥʷʚʘʥʝʪʦ ʝ ʩʪʘʙʠʣʥʦ. 

5. ʆʩʠʛʫʨʝʪʝ ʧʦʜʩʪʘʚʢʘʪʘ, ʢʘʪʦ ʠʟʧʦʣʟʚʘʪʝ ʚʠʥʪʦʚʝʪʝ, ʚʢʣʶʯʝʥʠ ʚ ʦʙʭʚʘʪʘ ʥʘ ʜʦʩʪʘʚʢʘʪʘ. 
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ʇʦʩʪʘʚʝʪʝ ʧʝʱʪʘ ʚʥʠʤʘʪʝʣʥʦ ʚʲʨʭʫ ʧʦʜʩʪʘʚʢʘʪʘ ʆʙʭʚʘʪ ʥʘ ʜʦʩʪʘʚʢʘ: 4x ʚʠʥʪʘ M10x30 ʤʤ 

1x ʢʣʶʯ ʟʘ ʚʲʪʨʝʰʝʥ ʰʝʩʪʦʩʪʝʥ 8 ʤʤ 

 
 

ʄʦʥʪʘʞ ʥʘ ʩʪʝʥeʥ ʨʘʟʧʨʝʜʝʣʠʪʝʣeʥ ʰʢʘʬ (ʚʢʣʶʯʝʥ ʚ ʦʙʭʚʘʪʘ ʥʘ ʜʦʩʪʘʚʢʘʪʘ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ 
ʢʦʥʩʪʨʫʢʮʠʷʪʘ/ʤʦʜʝʣʘ ʥʘ ʧʝʱʪʘ) 
 

ʉʪʝʥʘʪʘ ʪʨʷʙʚʘ ʜʘ ʝ ʧʦʜʭʦʜʷʱʘ ʟʘ ʩʪʘʙʠʣʥʦ ʟʘʢʨʝʧʚʘʥʝ. ɻʦʨʥʠʷʪ ʨʲʙ ʥʘ ʰʢʘʬʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʥʘ ʤʘʢʩʠʤʫʤ 

2,00 ʤ ʚʠʩʦʯʠʥʘ, ʟʘ ʜʘ ʙʲʜʘʪ ʣʝʩʥʦ ʜʦʩʪʲʧʥʠ ʚʩʠʯʢʠ ʫʧʨʘʚʣʷʚʘʱʠ ʝʣʝʤʝʥʪʠ. (ɿʘʢʨʝʧʚʘʱʠʪʝ ʤʘʪʝʨʠʘʣʠ ʥʝ ʩʘ 

ʚʢʣʶʯʝʥʠ ʚ ʦʙʭʚʘʪʘ ʥʘ ʜʦʩʪʘʚʢʘʪʘ). 

 

 
 

 

ʋʢʘʟʘʥʠʝ 

ʇʨʠ ʧʨʦʙʠʚʘʥʝʪʦ ʚʥʠʤʘʚʘʡʪʝ ʟʘ ʝʚʝʥʪʫʘʣʥʦ ʤʠʥʘʚʘʱʠ ʝʣʝʢʪʨʠʯʝʩʢʠ ʢʘʙʝʣʠ ʠʣʠ 

ʚʦʜʦʧʨʦʚʦʜʠ. Nabertherm ʥʝ ʧʦʝʤʘ ʥʠʢʘʢʚʘ ʦʪʛʦʚʦʨʥʦʩʪ ʟʘ ʚʲʟʥʠʢʥʘʣʠ ʱʝʪʠ ʠʣʠ 

ʥʘʨʘʥʷʚʘʥʠʷ. 

 
 

ʄʦʥʪʘʞ ʥʘ ʧʦʜʦʚ ʨʘʟʧʨʝʜʝʣʠʪʝʣeʥ ʰʢʘʬ (ʚʢʣʶʯʝʥ ʚ ʦʙʭʚʘʪʘ ʥʘ ʜʦʩʪʘʚʢʘʪʘ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ 
ʢʦʥʩʪʨʫʢʮʠʷʪʘ/ʤʦʜʝʣʘ ʥʘ ʧʝʱʪʘ) 
 

¶ ɿʘʢʨʝʧʝʪʝ ʝʣʝʢʪʨʦʨʘʟʧʨʝʜʝʣʠʪʝʣʥʦʪʦ ʫʩʪʨʦʡʩʪʚʦ ʢʲʤ ʧʦʜʘ ʩ ʧʦʤʦʱʪʘ ʥʘ ʚʠʥʪʦʚʝʪʝ, ʚʢʣʶʯʝʥʠ ʚ 

ʦʙʭʚʘʪʘ ʥʘ ʜʦʩʪʘʚʢʘʪʘ (ʢʦʣʠʯʝʩʪʚʦʪʦ ʤʘʪʝʨʠʘʣʠ, ʚʢʣʶʯʝʥʠ ʚ ʦʙʭʚʘʪʘ ʥʘ ʜʦʩʪʘʚʢʘʪʘ, ʤʦʞʝ ʜʘ ʩʝ 

ʨʘʟʣʠʯʘʚʘ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʤʦʜʝʣʘ). 

¶ ɹʨʦʷʪ ʠ ʧʦʟʠʮʠʷʪʘ ʥʘ ʤʦʥʪʘʞʥʠʪʝ ʦʪʚʦʨʠ ʤʦʞʝ ʜʘ ʩʘ ʨʘʟʣʠʯʥʠ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʤʦʜʝʣʘ 

¶ ɺʢʣʶʯʝʥʠ ʚ ʦʙʭʚʘʪʘ ʥʘ ʜʦʩʪʘʚʢʘ: ʧʦʜʣʦʞʥʠ ʧʣʘʩʪʠʥʠ ʠ ʚʠʥʪʦʚʠ ʘʥʢʝʨʠ 
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ʋʢʘʟʘʥʠʝ 

ɿʘ ʩʪʘʙʠʣʥʦʪʦ ʨʘʟʧʦʣʘʛʘʥʝ ʥʘ ʧʦʜʦʚʠʪʝ ʨʘʟʧʨʝʜʝʣʠʪʝʣʥʠ ʰʢʘʬʦʚʝ ʪʨʷʙʚʘ ʜʘ ʛʠ 

ʟʘʢʨʝʧʠʪʝ ʟʜʨʘʚʦ ʩ ʘʥʢʝʨʥʠ ʙʦʣʪʦʚʝ, ʭʚʘʱʘʡʢʠ ʛʠ ʟʘ ʮʦʢʲʣʘ ʢʲʤ ʧʦʜʘ. 

ʈʘʟʧʨʝʜʝʣʠʪʝʣʥʠʪʝ ʰʢʘʬʦʚʝ, ʜʦʩʪʘʚʝʥʠ ʦʪ Nabertherm, ʠʤʘʪ ʩʲʦʪʚʝʪʥʠʪʝ 

ʧʨʝʜʚʠʜʝʥʠ ʟʘ ʪʦʚʘ ʦʪʚʦʨʠ ʚ ʮʦʢʲʣʘ. 

 
 

ʀʥʩʪʘʣʘʮʠʦʥʝʥ ʧʘʢʝʪ ʟʘ ʤʦʥʪʠʨʘʥʝ ʥʘ ʝʣʝʢʪʨʦʨʘʟʧʨʝʜʝʣʠʪʝʣʥʦʪʦ ʫʩʪʨʦʡʩʪʚʦ ʚ ʧʦʜʦʚʠʷ ʰʢʘʬ 
ʠʣʠ ʥʘ ʧʝʱʪʘ (ʦʧʮʠʷ) 
 

ʇʦʜʲʪ ʪʨʷʙʚʘ ʜʘ ʝ ʨʘʚʝʥ, ʟʘ ʜʘ ʤʦʞʝ ʧʝʱʪʘ ʜʘ ʩʪʦʠ ʠʟʧʨʘʚʝʥʘ. ʅʠʚʝʣʠʨʘʡʪʝ ʧʝʱʪʘ ʩ ʣʠʙʝʣʘ. ɿʘ ʠʟʨʘʚʥʷʚʘʥʝ ʥʘ 

ʥʝʨʘʚʥʦʩʪʠ ʠʟʧʦʣʟʚʘʡʪʝ ʧʦʜʣʦʞʥʠʪʝ ʧʣʘʩʪʠʥʠ ʦʪ ʠʥʩʪʘʣʘʮʠʦʥʥʠʷ ʢʦʤʧʣʝʢʪ. 

ʊʦʚʘʨʦʥʦʩʠʤʦʩʪʪʘ ʥʘ ʧʦʜʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʩʲʦʙʨʘʟʝʥʘ ʩ ʪʝʛʣʦʪʦ ʥʘ ʧʝʱʪʘ, ʚʢʣʶʯʠʪʝʣʥʦ ʟʘʨʝʞʜʘʥʝʪʦ, ʠ ʧʦʜʲʪ 

ʪʨʷʙʚʘ ʜʘ ʝ ʠʟʨʘʙʦʪʝʥ ʦʪ ʥʝʛʦʨʠʤ ʤʘʪʝʨʠʘʣ. 

ɿʘ ʤʦʥʪʘʞʘ ʥʘ ʤʦʜʫʣʥʘ ʢʦʤʧʦʟʠʪʥʘ ʚʪʫʣʢʘ ʠ ʘʥʢʝʨʥʘ ʰʧʠʣʢʘ ʚʠʞʪʝ Ăʈʲʢʦʚʦʜʩʪʚʦ ʟʘ ʤʦʥʪʘʞ ʥʘ ʤʦʜʫʣʥʘ 

ʢʦʤʧʦʟʠʪʥʘ ʚʪʫʣʢʘ/ʘʥʢʝʨʥʘ ʰʧʠʣʢʘñ 
 

ʄʦʜʫʣʥʘʪʘ ʢʦʤʧʦʟʠʪʥʘ ʚʪʫʣʢʘ ʩʲʜʲʨʞʘ ʥʷʢʦʣʢʦ ʢʦʤʧʦʥʝʥʪʘ (ʩʠʥʪʝʪʠʯʥʘ ʩʤʦʣʘ, ʢʚʘʨʮʦʚ ʧʷʩʲʢ) ʠ ʩʧʝʮʠʘʣʝʥ 

ʚʪʚʲʨʜʠʪʝʣ, ʥʘʤʠʨʘʱ ʩʝ ʚ ʟʘʪʚʦʨʝʥʘ ʩʪʲʢʣʝʥʘ ʪʨʲʙʠʯʢʘ. ʇʨʠ ʥʘʙʠʚʘʥʝʪʦ ʥʘ ʘʥʢʝʨʥʘʪʘ ʰʧʠʣʢʘ ʚ ʧʦʯʠʩʪʝʥʠʷ 

ʩʚʨʝʜʣʦʚʘʥ ʦʪʚʦʨ ʩ ʧʦʤʦʱʪʘ ʥʘ ʧʨʦʙʠʚʝʥ ʯʫʢ ʠʣʠ ʫʜʘʨʥʘ ʙʦʨʤʘʰʠʥʘ, ʩʪʲʢʣʦʪʦ ʩʝ ʨʘʟʨʫʰʘʚʘ ʦʪ ʨʝʞʝʱʠʷ ʚʨʲʭ 

ʥʘ ʘʥʢʝʨʥʘʪʘ ʰʧʠʣʢʘ ʠ ʚʪʚʲʨʜʠʪʝʣʷʪ ʩʝ ʩʤʝʩʚʘ ʩ ʦʩʪʘʥʘʣʠʪʝ ʢʦʤʧʦʥʝʥʪʠ. ʇʨʠ ʧʨʦʪʠʯʘʱʘʪʘ ʨʝʘʢʮʠʷ ʩʝ ʦʙʨʘʟʫʚʘ 

ʙʲʨʟʦ ʚʪʚʲʨʜʷʚʘʱ ʩʝ ʨʘʟʪʚʦʨ ʥʘ ʩʠʥʪʝʪʠʯʥʘ ʩʤʦʣʘ, ʢʦʡʪʦ ʩʚʲʨʟʚʘ ʘʥʢʝʨʥʘʪʘ ʰʧʠʣʢʘ ʚ ʩʚʨʝʜʣʦʚʘʥʠʷ ʦʪʚʦʨ ʧʦ-

ʟʜʨʘʚʦ, ʦʪʢʦʣʢʦʪʦ ʧʨʠ ʙʝʪʦʥʠʨʘʥʝ. ɹʣʘʛʦʜʘʨʝʥʠʝ ʥʘ ʘʙʩʦʣʶʪʥʦ ʦʩʚʦʙʦʜʝʥʦʪʦ ʦʪ ʤʝʭʘʥʠʯʥʦ ʥʘʧʨʝʞʝʥʠʝ 

ʘʥʢʝʨʥʦ ʟʘʢʨʝʧʚʘʥʝ, ʪʘʟʠ ʩʠʩʪʝʤʘ ʝ ʤʥʦʛʦ ʧʦ-ʜʦʙʨʘ ʦʪ ʢʣʠʥʦʚʠʪʝ ʜʶʙʝʣʠ ʠ ʧʦʟʚʦʣʷʚʘ ʤʘʢʩʠʤʘʣʥʦ ʥʘʪʦʚʘʨʚʘʥʝ 

(ʜʦ 60 kN), ʚʢʣʶʯʠʪʝʣʥʦ ʧʨʠ ʤʘʣʢʠ ʨʘʟʩʪʦʷʥʠʷ ʦʪ ʢʨʘʷ ʠ ʦʪ ʮʝʥʪʲʨʘ. 

 

ʄʦʜʫʣʥʘ 

ʢʦʤʧʦʟʠʪʥʘ 

ʚʪʫʣʢʘ 

 
Ø ʤʤ 

 

ʤʤ 

 

Nm 

 

ɸʥʢʝʨʥʘ 

ʰʧʠʣʢʘ 

M 10 12 90 20 M 10 

M 12 14 110 40 M 12 

M 14 16 120 50 M 14 

M 16 18 125 60 M 16 

M 20 25 170 150 M 20 
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ʆʜʦʙʨʝʥʠ ʟʘ ʥʝʥʘʧʫʢʘʥ ʙʝʪʦʥ B15 ʜʦ 

B55. ʇʦʜʭʦʜʷʱʠ ʩʘ ʠ ʟʘ ʝʩʪʝʩʪʚʝʥ 

ʢʘʤʲʢ ʩ ʧʣʲʪʥʘ ʩʪʨʫʢʪʫʨʘ 

ɸʥʢʝʨʲʪ ʤʦʞʝ ʜʘ ʙʲʜʝ ʧʦʜʣʘʛʘʥ ʥʘ 

ʧʲʣʥʦ ʥʘʪʦʚʘʨʚʘʥʝ ʩʣʝʜ ʠʟʤʠʥʘʚʘʥʝ ʥʘ 

ʟʘʜʘʜʝʥʦʪʦ ʚʨʝʤʝ ʟʘ ʚʪʚʲʨʜʷʚʘʥʝ. 

 

  

> 20° 10 ʤʠʥ 

10° ï 20° 20 ʤʠʥ 

0° ï 9° 45 ʤʠʥ 

-5° ï -1° 4 ʯʘʩʘ 

 

ɸʥʢʝʨʥʘ ʰʧʠʣʢʘ 

 

1) ʄʘʨʢʠʨʦʚʢʘ ʟʘ ʜʲʣʙʦʯʠʥʘ 

ʥʘ ʥʘʙʠʚʘʥʝ 

 
ɸʥʢʝʨʥʘ 

ʰʧʠʣʢʘ 

ʤʤ 

 
ʤʤ 

M 10 20 130 

M 12 25 160 

M 14 35 170 

M 16 38 190 

M 20 70 260 

 

ʋʢʘʟʘʥʠʷ ʟʘ ʤʦʥʪʘʞ:  

¶ ʇʦʩʪʘʚʝʪʝ ʘʥʢʝʨʥʘʪʘ ʰʧʠʣʢʘ ʩ ʫʜʘʨʥʦ-ʚʲʨʪʝʣʠʚʠ ʜʚʠʞʝʥʠʷ ʩ ʧʦʤʦʱʪʘ ʥʘ ʝʣʝʢʪʨʦʠʥʩʪʨʫʤʝʥʪ (ʫʜʘʨʥʘ 

ʙʦʨʤʘʰʠʥʘ, ʧʨʦʙʠʚʝʥ ʯʫʢ). 

¶ ʄʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʠ ʚʲʚ ʚʣʘʞʝʥ ʙʝʪʦʥ ʠ ʧʦʜ ʚʦʜʘ. 
 

 

ʇʨʦʙʠʡʪʝ ʩʚʨʝʜʣʦʚʘʥ ʦʪʚʦʨ ʩ ʜʲʣʙʦʯʠʥʘ ʠ 

ʜʠʘʤʝʪʲʨ ʩʧʦʨʝʜ ʜʘʥʥʠʪʝ ʦʪ ʛʦʨʥʘʪʘ ʪʘʙʣʠʮʘ. 

 

ʇʦʯʠʩʪʝʪʝ ʜʦʙʨʝ ʩʚʨʝʜʣʦʚʘʥʠʷ ʦʪʚʦʨ (ʧʦʯʠʩʪʚʘʥʝ 

ʩʲʩ ʩʛʲʩʪʝʥ ʚʲʟʜʫʭ). 

 

ʇʲʭʥʝʪʝ ʤʦʜʫʣʥʘʪʘ ʢʦʤʧʦʟʠʪʥʘ ʚʪʫʣʢʘ ʠʟʮʷʣʦ ʚ 

ʩʚʨʝʜʣʦʚʘʥʠʷ ʦʪʚʦʨ. 

   

ʅʘ ʢʨʘʷ ʥʘ ʘʥʢʝʨʥʘʪʘ ʰʧʠʣʢʘ ʠʤʘ ʚʲʥʰʝʥ 

ʰʝʩʪʦʩʪʝʥ ʟʘ ʫʣʝʩʥʷʚʘʥʝ ʥʘ ʤʦʥʪʘʞʘ. ʅʘʙʠʡʪʝ 

ʘʥʢʝʨʥʘʪʘ ʰʧʠʣʢʘ ʜʦ ʤʘʨʢʠʨʦʚʢʘʪʘ ʟʘ ʜʲʣʙʦʯʠʥʘ 

ʥʘ ʥʘʙʠʚʘʥʝ. ʉʣʝʜ ʪʦʚʘ ʥʝʟʘʙʘʚʥʦ ʠʟʢʣʶʯʝʪʝ 

ʧʨʦʙʠʚʥʠʷ ʠʥʩʪʨʫʤʝʥʪ ʠ ʛʦ ʠʟʜʲʨʧʘʡʪʝ ʦʪ 

ʘʥʢʝʨʥʘʪʘ ʰʧʠʣʢʘ. 

 

ʉʠʥʪʝʪʠʯʥʘʪʘ ʩʤʦʣʘ ʟʘʣʝʧʚʘ ʘʥʢʝʨʥʘʪʘ ʰʧʠʣʢʘ ʧʦ 

ʮʷʣʘʪʘ Ⱬ ʧʦʚʲʨʭʥʦʩʪ ʢʲʤ ʩʪʝʥʘʪʘ ʥʘ ʩʚʨʝʜʣʦʚʘʥʠʷ 

ʦʪʚʦʨ ʠ ʫʧʣʲʪʥʷʚʘ ʩʚʨʝʜʣʦʚʘʥʠʷ ʦʪʚʦʨ. ʅʝ 

ʦʪʩʪʨʘʥʷʚʘʡʪʝ ʠʟʣʷʟʣʘʪʘ ʩʠʥʪʝʪʠʯʥʘ ʩʤʦʣʘ. 
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ɸʥʢʝʨʲʪ ʤʦʞʝ ʜʘ ʙʲʜʝ ʧʦʜʣʘʛʘʥ ʥʘ ʧʲʣʥʦ 

ʥʘʪʦʚʘʨʚʘʥʝ ʩʣʝʜ ʠʟʤʠʥʘʚʘʥʝ ʥʘ ʟʘʜʘʜʝʥʦʪʦ ʚʨʝʤʝ 

ʟʘ ʚʪʚʲʨʜʷʚʘʥʝ (ʚʞ. ʛʦʨʥʘʪʘ ʪʘʙʣʠʮʘ) 

 

ʉʧʝʮʠʘʣʥʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʟʘ ʦʧʘʩʥʦʩʪ: 

 

          ɼʨʘʟʥʝʱ 

R43: ʄʦʞʝ ʜʘ ʧʨʠʯʠʥʠ ʩʝʥʩʠʙʠʣʠʟʘʮʠʷ ʧʨʠ ʢʦʥʪʘʢʪ ʩ 

ʢʦʞʘʪʘ 

S36/37: ʇʨʠ ʨʘʙʦʪʘ ʜʘ ʩʝ ʥʦʩʷʪ ʧʦʜʭʦʜʷʱʠ ʧʨʝʜʧʘʟʥʠ 

ʨʲʢʘʚʠʮʠ, ʧʨʝʜʧʘʟʥʦ ʦʙʣʝʢʣʦ 

S60: ʊʦʟʠ ʧʨʦʜʫʢʪ ʠ ʥʝʛʦʚʘʪʘ ʦʧʘʢʦʚʢʘ ʜʘ ʩʝ ʪʨʝʪʠʨʘʪ 

ʢʘʪʦ ʦʧʘʩʝʥ ʦʪʧʘʜʲʢ 

ʆʙʱʠ ʫʢʘʟʘʥʠʷ ʅʘʤʦʢʨʝʥʠ ʜʨʝʭʠ ʪʨʷʙʚʘ ʜʘ ʩʝ ʩʤʝʥʷʪ 

ʇʨʠ ʚʜʠʰʚʘʥʝ ʆʩʠʛʫʨʝʪʝ ʩʚʝʞ ʚʲʟʜʫʭ. ɺ ʩʣʫʯʘʡ ʥʘ ʦʧʣʘʢʚʘʥʠʷ 

ʧʦʪʲʨʩʝʪʝ ʤʝʜʠʮʠʥʩʢʦ ʣʝʯʝʥʠʝ. 

ʇʨʠ ʢʦʥʪʘʢʪ ʩ ʢʦʞʘʪʘ ɺ ʩʣʫʯʘʡ ʥʘ ʢʦʥʪʘʢʪ ʩ ʢʦʞʘʪʘ, ʥʝʟʘʙʘʚʥʦ ʠʟʤʠʡʪʝ 

ʦʙʠʣʥʦ ʩ ʚʦʜʘ ʠ ʩʘʧʫʥ. ʇʦʪʲʨʩʝʪʝ ʣʝʢʘʨ, ʘʢʦ ʜʨʘʟʥʝʥʝʪʦ 

ʥʘ ʢʦʞʘʪʘ ʧʨʦʜʲʣʞʘʚʘ. 

ʇʨʠ ʢʦʥʪʘʢʪ ʩ ʦʯʠʪʝ ɺ ʩʣʫʯʘʡ ʥʘ ʢʦʥʪʘʢʪ ʩ ʦʯʠʪʝ, ʠʟʧʣʘʢʥʝʪʝ ʦʙʠʣʥʦ ʩ ʚʦʜʘ ʠ 

ʩʝ ʢʦʥʩʫʣʪʠʨʘʡʪʝ ʩ ʣʝʢʘʨ 

ʇʨʠ ʧʦʛʣʲʱʘʥʝ ʅʝ ʝ ʧʨʠʣʦʞʠʤʦ 

ʋʢʘʟʘʥʠʷ ʟʘ ʣʝʢʘʨʷ ʃʝʢʫʚʘʡʪʝ ʩʠʤʧʪʦʤʘʪʠʯʥʦ 

ʀʥʬʦʨʤʘʮʠʦʥʝʥ ʣʠʩʪ 

ʟʘ ʙʝʟʦʧʘʩʥʦʩʪ 

1907/2006/ɽʆ 

 
 

ʄʦʥʪʠʨʘʥʝ ʥʘ ʪʨʲʙʥʘʪʘ ʥʘʩʪʘʚʢʘ ʟʘ ʦʪʨʘʙʦʪʝʥ ʚʲʟʜʫʭ (ʤʦʜʝʣʠ ʜʦ 300 ʣʠʪʨʘ) 
 

ɺʢʣʶʯʝʥʘʪʘ ʚ ʦʙʭʚʘʪʘ ʥʘ ʜʦʩʪʘʚʢʘʪʘ ʪʨʲʙʥʘ ʥʘʩʪʘʚʢʘ ʟʘ ʦʪʨʘʙʦʪʝʥ ʚʲʟʜʫʭ ʪʨʷʙʚʘ ʜʘ ʩʝ ʟʘʢʨʝʧʠ ʦʪ ʟʘʜʥʘʪʘ 

ʩʪʨʘʥʘ ʥʘ ʧʝʱʪʘ. 
 

1. ʅʘ ʤʷʩʪʦʪʦ ʟʘ ʧʘʨʘʣʝʣʥʘʪʘ ʪʨʲʙʥʘ ʥʘʩʪʘʚʢʘ (ʨʘʟʧʦʣʦʞʝʥʘ ʥʘʜ ʦʪʚʦʨʘ ʟʘ ʦʪʨʘʙʦʪʝʥʠʷ ʚʲʟʜʫʭ) ʠʤʘ ʚʠʥʪʦʚʝ (1) 

ʟʘ ʤʦʥʪʠʨʘʥʝ ʥʘ ʧʘʨʘʣʝʣʥʘʪʘ ʪʨʲʙʥʘ ʥʘʩʪʘʚʢʘ, ʢʦʠʪʦ ʪʨʷʙʚʘ ʧʨʝʜʠ ʪʦʚʘ ʜʘ ʙʲʜʘʪ ʨʘʟʚʠʪʠ. 

2. ʇʦʩʪʘʚʝʪʝ ʧʘʨʘʣʝʣʥʘʪʘ ʪʨʲʙʥʘ ʥʘʩʪʘʚʢʘ (2) ʥʘ ʧʨʘʚʠʣʥʦʪʦ ʤʷʩʪʦ ʥʘ ʧʝʱʪʘ, ʢʘʪʦ ʠʟʧʦʣʟʚʘʪʝ ʨʘʟʚʠʪʠʪʝ ʧʨʝʜʠ 

ʪʦʚʘ ʚʠʥʪʦʚʝ, ʠ ʟʘʪʝʛʥʝʪʝ ʚʠʥʪʦʚʝʪʝ ʩ ʧʦʜʭʦʜʷʱ ʠʥʩʪʨʫʤʝʥʪ. 
 

 
 

 

ʄʦʥʪʘʞ ʥʘ ʢʣʘʧʘʪʘ ʟʘ ʚʲʟʜʫʭ ʩʣʝʜ ʤʦʥʪʘʞʘ ʥʘ ʧʦʜʩʪʘʚʢʘʪʘ (N 200ï N 300) 
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1. ɽʜʚʘ ʩʣʝʜ ʢʘʪʦ ʧʝʱʪʘ ʙʲʜʝ ʚʥʠʤʘʪʝʣʥʦ ʧʦʩʪʘʚʝʥʘ ʚʲʨʭʫ ʧʦʜʩʪʘʚʢʘʪʘ ʠ ʥʘʜʝʞʜʥʦ ʟʘʢʨʝʧʝʥʘ ʩ ʢʨʝʧʝʞʥʠʪʝ 

ʝʣʝʤʝʥʪʠ, ʚʢʣʶʯʝʥʠ ʚ ʦʙʭʚʘʪʘ ʥʘ ʜʦʩʪʘʚʢʘʪʘ, ʤʦʞʝ ʜʘ ʙʲʜʝ ʤʦʥʪʠʨʘʥʘ ʢʣʘʧʘʪʘ ʟʘ ʚʲʟʜʫʭ ʧʦʜ ʧʦʜʘ ʥʘ ʧʝʱʪʘ. 

2. ʂʣʘʧʘʪʘ ʟʘ ʚʲʟʜʫʭ (1) ʩʝ ʥʘʤʠʨʘ ʚ ʢʘʰʦʥ (2) ʚʲʨʭʫ ʝʣʝʢʪʨʦʨʘʟʧʨʝʜʝʣʠʪʝʣʥʦʪʦ ʫʩʪʨʦʡʩʪʚʦ ʠʣʠ ʥʘ ʧʘʣʝʪʘ ʥʘ 

ʧʝʱʪʘ. 
 

 
 

 

3. ʅʘ ʤʷʩʪʦʪʦ, ʢʲʜʝʪʦ ʪʨʷʙʚʘ ʜʘ ʩʝ ʤʦʥʪʠʨʘ ʢʣʘʧʘʪʘ ʟʘ ʚʲʟʜʫʭ, ʠʤʘ ʜʚʘ ʚʠʥʪʘ (3) ʟʘ ʟʘʢʨʝʧʚʘʥʝ ʥʘ ʢʣʘʧʘʪʘ ʟʘ 

ʚʲʟʜʫʭ, ʢʦʠʪʦ ʪʨʷʙʚʘ ʜʘ ʩʝ ʨʘʟʚʠʷʪ ʧʨʝʜʠ ʪʦʚʘ. 
 

 
 

 

4. ʇʦʩʪʘʚʝʪʝ ʢʣʘʧʘʪʘ ʟʘ ʚʲʟʜʫʭ ʥʘ ʧʨʘʚʠʣʥʦʪʦ ʤʷʩʪʦ ʥʘ ʧʦʜʘ ʥʘ ʧʝʱʪʘ, ʢʘʪʦ ʠʟʧʦʣʟʚʘʪʝ ʨʘʟʚʠʪʠʪʝ ʧʨʝʜʠ ʪʦʚʘ 

ʚʠʥʪʦʚʝ, ʠ ʟʘʪʝʛʥʝʪʝ ʚʠʥʪʦʚʝʪʝ ʩ ʧʦʜʭʦʜʷʱ ʠʥʩʪʨʫʤʝʥʪ. ʇʨʦʚʝʨʝʪʝ ʚʨʲʟʢʘʪʘ (ʚʠʥʪʦʚʝʪʝ) ʤʝʞʜʫ ʢʣʘʧʘʪʘ ʟʘ 

ʚʲʟʜʫʭ ʠ ʧʦʜʘ ʥʘ ʧʝʱʪʘ ʟʘ ʪʦʚʘ, ʜʘʣʠ ʟʘʢʨʝʧʚʘʥʝʪʦ ʝ ʩʪʘʙʠʣʥʦ. 
 

 
 

 

ʇʨʝʧʦʨʲʢʠ ʟʘ ʪʨʲʙʦʧʨʦʚʦʜʠʪʝ ʟʘ ʦʪʨʘʙʦʪʝʥ ʚʲʟʜʫʭ ʟʘ ʧʝʱʠ ʩ ʧʘʨʘʣʝʣʥʘ ʪʨʲʙʥʘ ʥʘʩʪʘʚʢʘ 
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ɺʨʝʜʥʠʪʝ ʠʟʧʘʨʝʥʠʷ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʠʟʚʝʜʝʥʠ ʦʪ ʨʘʙʦʪʥʘʪʘ ʟʦʥʘ ʥʘʚʲʥ ʯʨʝʟ ʩʠʩʪʝʤʘ 

ʦʪ ʪʨʲʙʠ ʟʘ ʠʟʪʝʛʣʷʥʝ ʥʘ ʚʲʟʜʫʭʘ. ɿʘ ʧʨʘʚʠʣʝʥ ʤʦʥʪʘʞ ʩʝ ʦʙʲʨʥʝʪʝ ʢʲʤ 

ʩʧʝʮʠʘʣʠʟʠʨʘʥʘ ʬʠʨʤʘ. 

ɺʲʚ ʚʨʲʟʢʘ ʩʲʩ ʩʠʩʪʝʤʘʪʘ ʟʘ ʠʟʪʝʛʣʷʥʝ ʥʘ ʚʲʟʜʫʭʘ ʝ ʥʝʦʙʭʦʜʠʤʦ ʢʣʠʝʥʪʲʪ ʜʘ 

ʠʟʚʲʨʰʠ ʦʧʨʝʜʝʣʝʥʠ ʩʪʨʦʠʪʝʣʥʠ ʨʘʙʦʪʠ ʧʦ ʧʦʢʨʠʚʘ ʠ ʟʠʜʘʨʠʷʪʘ. ʈʘʟʤʝʨʲʪ ʠ 

ʜʠʟʘʡʥʲʪ ʥʘ ʩʠʩʪʝʤʘʪʘ ʟʘ ʠʟʪʝʛʣʷʥʝ ʥʘ ʚʲʟʜʫʭʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʧʨʦʝʢʪʠʨʘʥʠ ʦʪ 

ʩʧʝʮʠʘʣʠʟʠʨʘʥʘʪʘ ʬʠʨʤʘ. ʇʨʠ ʩʚʲʨʟʚʘʥʝʪʦ ʥʘ ʧʝʱʪʘ ʪʨʷʙʚʘ ʜʘ ʩʝ ʛʘʨʘʥʪʠʨʘ, ʯʝ 

ʘʥʛʘʞʠʨʘʥʠʷʪ ʩʧʝʮʠʘʣʠʩʪ ʩʧʘʟʚʘ ʚʩʠʯʢʠ ʤʝʩʪʥʠ ʨʘʟʧʦʨʝʜʙʠ ʟʘ ʧʨʦʪʠʚʦʧʦʞʘʨʥʘ 

ʟʘʱʠʪʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪ. 
 
 

ɺ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʛʣʠʥʘʪʘ ʠʣʠ ʛʣʘʟʫʨʘʪʘ, ʧʨʠ ʠʟʧʠʯʘʥʝʪʦ ʥʘ ʢʝʨʘʤʠʢʘ ʝ ʚʲʟʤʦʞʥʦ ʜʘ ʩʝ ʦʪʜʝʣʷʪ 

ʚʨʝʜʥʠ ʟʘ ʟʜʨʘʚʝʪʦ ʛʘʟʦʚʝ ʠ ʧʘʨʠ. ʇʦʨʘʜʠ ʪʦʚʘ ʝ ʥʝʦʙʭʦʜʠʤʦ Ăʦʪʨʘʙʦʪʝʥʠʷʪ ʚʲʟʜʫʭñ, ʠʟʣʠʟʘʱ ʦʪ ʦʪʚʦʨʘ ʟʘ 

ʦʪʨʘʙʦʪʝʥ ʚʲʟʜʫʭ, ʜʘ ʩʝ ʠʟʚʝʜʝ ʥʘʚʲʥ ʧʦ ʧʦʜʭʦʜʷʱ ʥʘʯʠʥ ʠ ʤʷʩʪʦʪʦ ʥʘ ʨʘʟʧʦʣʘʛʘʥʝ ʜʘ ʩʝ ʧʨʦʚʝʪʨʠ ʜʦʙʨʝ. ʇʨʠ 

ʥʝʜʦʩʪʘʪʲʯʥʘ ʚʝʥʪʠʣʘʮʠʷ ʥʘ ʤʷʩʪʦʪʦ ʥʘ ʨʘʟʧʦʣʘʛʘʥʝ ʦʪʨʘʙʦʪʝʥʠʷʪ ʚʲʟʜʫʭ ʪʨʷʙʚʘ ʜʘ ʩʝ ʦʪʚʝʞʜʘ ʩ ʪʨʲʙʘ. 
 

ɺ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʨʘʟʤʝʨʘ ʥʘ ʧʦʤʝʱʝʥʠʝʪʦ ʠ ʝʩʪʝʩʪʚʦʪʦ ʥʘ ʤʷʩʪʦʪʦ ʥʘ ʨʘʟʧʦʣʘʛʘʥʝ, ʢʦʣʠʯʝʩʪʚʦʪʦ ʪʦʧʣʠʥʘ, 

ʛʝʥʝʨʠʨʘʥʦ ʧʨʠ ʠʟʧʠʯʘʥʝ, ʤʦʞʝ ʜʘ ʠʟʠʩʢʚʘ ʜʦʧʲʣʥʠʪʝʣʥʘ ʚʝʥʪʠʣʘʮʠʷ ʥʘ ʧʦʤʝʱʝʥʠʝʪʦ. ʂʘʪʦ ʦʨʠʝʥʪʠʨʦʚʲʯʥʘ 

ʩʪʦʡʥʦʩʪ ʟʘ ʠʟʯʠʩʣʷʚʘʥʝ ʥʘ ʧʘʨʘʤʝʪʨʠʪʝ ʥʘ ʩʲʦʪʚʝʪʥʘ ʚʝʥʪʠʣʘʮʠʷ ʥʘ ʧʦʤʝʱʝʥʠʝʪʦ ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ 1/3 ʦʪ 

ʥʘʛʨʝʚʘʪʝʣʥʘʪʘ ʤʦʱʥʦʩʪ ʥʘ ʩʲʦʪʚʝʪʥʘʪʘ ʧʝʱ. 
 

ʇʨʠ ʨʘʟʧʦʣʘʛʘʥʝ ʚ "ʧʘʩʠʚʥʘ ʢʲʱʘ" ʪʨʷʙʚʘ ʜʘ ʩʝ ʦʩʠʛʫʨʠ ʜʦʩʪʘʪʲʯʝʥ ʧʨʠʪʦʢ ʥʘ ʚʲʟʜʫʭ ʚ ʧʦʤʝʱʝʥʠʝʪʦ. ʇʦʨʘʜʠ 

ʧʦʪʝʥʮʠʘʣʥʦ ʘʛʨʝʩʠʚʥʠʪʝ ʠʟʧʘʨʝʥʠʷ ʥʝ ʧʨʝʧʦʨʲʯʚʘʤʝ ʩʚʲʨʟʚʘʥʝ ʢʲʤ ʚʝʥʪʠʣʘʮʠʦʥʥʘʪʘ ʩʠʩʪʝʤʘ ʥʘ ʞʠʣʠʱʝʪʦ. 

ʇʨʝʧʦʨʲʯʚʘʤʝ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʦʪʜʝʣʥʦ ʧʦʤʝʱʝʥʠʝ ʟʘ ʧʝʱʪʘ, ʢʦʝʪʦ ʜʘ ʤʦʞʝ ʜʘ ʩʝ ʚʝʥʪʠʣʠʨʘ. 
 

ɺʘʞʥʦ ʝ ʜʘ ʩʝ ʛʘʨʘʥʪʠʨʘ, ʯʝ ʪʨʲʙʘʪʘ ʟʘ ʠʟʚʝʞʜʘʥʝ ʥʘ ʦʪʨʘʙʦʪʝʥʠʷ ʚʲʟʜʫʭ ʝ ʩʥʘʙʜʝʥʘ ʩ ʚʲʟʭʦʜʷʱʘ ʠʟʚʠʚʢʘ, 

ʟʘʧʦʯʚʘʱʘ ʦʪ ʪʨʲʙʥʘʪʘ ʥʘʩʪʘʚʢʘ ʟʘ ʦʪʨʘʙʦʪʝʥ ʚʲʟʜʫʭ, ʟʘ ʜʘ ʤʦʞʝ ʢʘʧʘʢʲʪ ʜʘ ʩʝ ʦʪʚʘʨʷ ʣʝʩʥʦ. 
 

 
 

 

1 ʤʠʥ. 50 ʩʤ 2 ʇʦʣʦʞʝʪʝ ʪʨʲʙʘʪʘ ʩ ʥʘʨʘʩʪʚʘʱʘ ʚʠʩʦʯʠʥʘ 

(ʦʢ. 7Á) 

3 ʤʠʥ. 100 ʩʤ 4 ɺʲʥʰʥʘ ʩʪʝʥʘ 

5 ʇʘʨʘʣʝʣʥʘ ʪʨʲʙʥʘ ʥʘʩʪʘʚʢʘ 6 ʇʘʨʘʣʝʣʝʥ ʝʬʝʢʪ 

7 ʇʝ ɦ 8 ʉʠʩʪʝʤʘ ʦʪ ʪʨʲʙʠ ʟʘ ʠʟʪʝʛʣʷʥʝ ʥʘ ʚʲʟʜʫʭʘ 

A ʆʪʚʦʨ ʚ ʩʪʝʥʘʪʘ  B ɻʨʘʥʠʮʘ ʥʘ ʜʦʩʪʘʚʢʘʪʘ 

C ʂʣʠʝʥʪ D ʇʘʨʘʣʝʣʥʘ ʪʨʲʙʥʘ ʥʘʩʪʘʚʢʘ 
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ɸʢʪʠʚʥʘʪʘ ʚʝʥʪʠʣʘʮʠʷ ʥʘ ʧʦʤʝʱʝʥʠʝʪʦ ʟʘ ʨʘʟʧʦʣʘʛʘʥʝ ʥʝ ʪʨʷʙʚʘ ʜʘ ʩʲʟʜʘʚʘ 

ʧʦʜʥʘʣʷʛʘʥʝ ʚ ʧʦʤʝʱʝʥʠʝʪʦ, ʪʲʡ ʢʘʪʦ ʚ ʧʨʦʪʠʚʝʥ ʩʣʫʯʘʡ ʱʝ ʩʝ ʚʲʟʧʨʝʧʷʪʩʪʚʘ 

ʦʪʚʝʞʜʘʥʝʪʦ ʦʪ ʧʝʱʥʦʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʧʨʝʟ ʪʨʲʙʥʘʪʘ ʥʘʩʪʘʚʢʘ ʟʘ ʦʪʨʘʙʦʪʝʥ ʚʲʟʜʫʭ. 

 
 

ʇʨʝʧʦʨʲʢʠ ʟʘ ʦʪʚʝʞʜʘʥʝ ʩ ʪʨʲʙʠ ʟʘ ʧʝʱʠ ʩ ʘʩʧʠʨʘʪʦʨ ʠ ʚʝʥʪʠʣʘʪʦʨ ʟʘ ʧʨʠʪʦʯʝʥ ʚʲʟʜʫʭ 
 

ʇʨʠ ʧʨʦʝʢʪʠʨʘʥʝʪʦ ʥʘ ʩʠʩʪʝʤʘʪʘ ʟʘ ʠʟʪʝʛʣʷʥʝ ʥʘ ʚʲʟʜʫʭʘ ʪʨʷʙʚʘ ʜʘ ʩʝ ʩʧʘʟʚʘ ʩʣʝʜʥʦʪʦ: 

¶ ʆʙʝʤʝʥ ʜʝʙʠʪ ʠ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʦʪʨʘʙʦʪʝʥʠʷ ʚʲʟʜʫʭ 

¶ ʂʦʥʩʪʨʫʢʪʠʚʥʠ ʫʩʣʦʚʠʷ, ʜʲʣʞʠʥʠ ʥʘ ʪʨʲʙʠʪʝ ʠ ʙʨʦʡ ʜʲʛʠ 

¶ ɼʦʧʫʩʪʠʤʠ ʪʝʤʧʝʨʘʪʫʨʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪ ʥʘ ʢʦʨʦʟʠʷ ʥʘ ʩʠʩʪʝʤʘʪʘ ʟʘ ʦʪʚʝʞʜʘʥʝ ʥʘ ʚʲʟʜʫʭʘ 

¶ ʆʧʘʩʥʦʩʪʠ ʦʪ ʥʝʠʟʧʨʘʚʥʦʩʪʠ ʠʣʠ ʥʝʧʨʘʚʠʣʥʦ ʦʙʩʣʫʞʚʘʥʝ ʥʘ ʧʝʱʪʘ ʠʣʠ ʥʘ ʩʠʩʪʝʤʘʪʘ ʟʘ ʦʪʚʝʞʜʘʥʝ ʥʘ 

ʚʲʟʜʫʭʘ, ʥʘʧʨʠʤʝʨ ʦʧʘʩʥʦʩʪ ʦʪ ʧʦʞʘʨ 

¶ ʋʩʣʦʚʠʷ ʥʘ ʥʘʣʷʛʘʥʝ ʥʘ ʤʷʩʪʦʪʦ ʥʘ ʨʘʟʧʦʣʘʛʘʥʝ 

¶ ɺʘʣʝʞʠ ʠ ʥʘʣʷʛʘʥʝ ʥʘ ʚʷʪʲʨʘ ʥʘ ʠʟʭʦʜʘ ʥʘ ʪʨʲʙʘʪʘ 

¶ ɸʩʧʠʨʘʪʦʨʲʪ ʠ ʪʨʲʙʠʪʝ ʪʨʷʙʚʘ ʜʘ ʤʦʛʘʪ ʜʘ ʩʝ ʨʘʟʝʜʠʥʷʚʘʪ ʣʝʩʥʦ ʩ ʮʝʣ ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʥʘʩʪʨʦʡʢʠ ʠ 

ʪʝʭʥʠʯʝʩʢʦ ʦʙʩʣʫʞʚʘʥʝ 

¶ ʊʝʛʣʦʪʦ ʥʘ ʪʨʲʙʠʪʝ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʦʜʜʲʨʞʘ ʢʦʥʩʪʨʫʢʪʠʚʥʦ. ɸʩʧʠʨʘʪʦʨʲʪ ʥʝ ʝ ʧʦʜʭʦʜʷʱ ʟʘ ʧʦʝʤʘʥʝ ʥʘ 

ʪʝʛʣʦʪʦ ʥʘ ʪʨʲʙʠʪʝ. 

ʊʨʷʙʚʘ ʜʘ ʩʝ ʠʟʙʷʛʚʘʪ ʦʪʣʘʛʘʥʠʷ ʥʘ ʢʦʥʜʝʥʟʘʪʠ. ʅʷʢʦʠ ʢʦʥʜʝʥʟʘʪʠ ʤʦʛʘʪ ʜʘ ʧʨʠʯʠʥʷʪ ʜʦʧʲʣʥʠʪʝʣʥʠ ʦʧʘʩʥʦʩʪʠ 

(ʥʘʧʨʠʤʝʨ ʦʧʘʩʥʦʩʪ ʦʪ ʧʦʞʘʨ) ʠʣʠ ʜʘ ʧʦʚʨʝʜʷʪ ʧʝʱʪʘ. ʉ ʠʟʦʣʘʮʠʷ, ʩʲʙʠʨʘʪʝʣʥʠ ʫʩʪʨʦʡʩʪʚʘ, ʦʪʚʦʨʠ ʟʘ 

ʪʝʭʥʠʯʝʩʢʦ ʦʙʩʣʫʞʚʘʥʝ ʠ ʨʝʜʦʚʥʦ ʧʦʯʠʩʪʚʘʥʝ ʤʦʞʝ ʜʘ ʩʝ ʠʟʙʝʛʥʝ ʩʲʙʠʨʘʥʝʪʦ ʥʘ ʢʦʥʜʝʥʟʘʪ. 

ʇʘʩʠʚʥʦ ʚʦʜʝʥʝ ʥʘ ʦʪʨʘʙʦʪʝʥʠʷ ʚʲʟʜʫʭ ʚʲʚ ʚʨʲʟʢʘ ʩ ʬʫʥʢʮʠʷʪʘ ʟʘ ʦʭʣʘʞʜʘʥʝ ʥʘ ʧʝʱʪʘ ʝ ʚʲʟʤʦʞʥʦ ʩʘʤʦ ʧʨʠ 

ʠʜʝʘʣʥʠ ʫʩʣʦʚʠʷ ʧʦʨʘʜʠ ʛʦʣʝʤʠʪʝ ʦʙʝʤʥʠ ʜʝʙʠʪʠ. ɿʘ ʬʫʥʢʮʠʦʥʠʨʘʱʦ ʦʪʚʝʞʜʘʥʝ ʥʘ ʦʪʨʘʙʦʪʝʥʠʷ ʚʲʟʜʫʭ ʯʨʝʟ 

ʝʩʪʝʩʪʚʝʥʘ ʪʷʛʘ ʪʨʷʙʚʘ ʜʘ ʩʝ ʩʧʘʟʚʘ ʩʣʝʜʥʦʪʦ: 

¶ ʅʘʣʷʛʘʥʝʪʦ ʥʘ ʚʷʪʲʨʘ, ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʥʘ ʧʝʱʪʘ ʠ ʚʲʥʰʥʘʪʘ ʪʝʤʧʝʨʘʪʫʨʘ ʦʢʘʟʚʘʪ ʛʦʣʷʤʦ ʚʣʠʷʥʠʝ ʚʲʨʭʫ 

ʬʫʥʢʮʠʦʥʠʨʘʥʝʪʦ. 

¶ ʅʝʙʣʘʛʦʧʨʠʷʪʥʠʪʝ ʫʩʣʦʚʠʷ ʥʘ ʥʘʣʷʛʘʥʝ, ʥʘʧʨʠʤʝʨ ʜʦʧʲʣʥʠʪʝʣʥʦ ʟʘʩʤʫʢʚʘʥʝ ʥʘ ʤʷʩʪʦʪʦ ʥʘ 

ʨʘʟʧʦʣʘʛʘʥʝ, ʥʘʤʘʣʷʚʘʪ ʠʣʠ ʚʲʟʧʨʝʧʷʪʩʪʚʘʪ ʬʫʥʢʮʠʦʥʠʨʘʥʝʪʦ. ʆʙʨʘʪʥʠʪʝ ʧʦʪʦʮʠ ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʟʙʷʛʚʘʪ 

ʟʘʜʲʣʞʠʪʝʣʥʦ. ʇʨʠ ʨʘʟʧʦʣʘʛʘʥʝ ʚ Ăʧʘʩʠʚʥʘ ʢʲʱʘñ, ʪʨʷʙʚʘ ʜʘ ʩʝ ʛʘʨʘʥʪʠʨʘ, ʯʝ ʫʩʣʦʚʠʷʪʘ ʥʘ ʥʘʣʷʛʘʥʝ 

ʩʧʨʷʤʦ ʚʲʥʰʥʘʪʘ ʩʨʝʜʘ ʩʘ ʙʘʣʘʥʩʠʨʘʥʠ, ʥʘʧʨʠʤʝʨ ʯʨʝʟ ʧʨʠʥʫʜʠʪʝʣʥʘ ʚʝʥʪʠʣʘʮʠʷ ʥʘ ʧʦʤʝʱʝʥʠʝʪʦ. 

¶ ʅʘʧʨʝʯʥʠʪʝ ʩʝʯʝʥʠʷ ʥʘ ʪʨʲʙʠʪʝ ʪʨʷʙʚʘ ʜʘ ʩʘ ʩ ʧʦʜʭʦʜʷʱʠ ʨʘʟʤʝʨʠ.  

¶ ɼʦʩʪʘʪʲʯʥʘ ʜʲʣʞʠʥʘ ʥʘ ʪʨʲʙʘʪʘ ʦʪ ʚʲʥʰʥʘʪʘ ʩʪʨʘʥʘ ʥʘ ʩʛʨʘʜʘʪʘ (1). ʇʦ-ʜʲʣʛʠʪʝ ʚʝʨʪʠʢʘʣʥʠ ʪʨʲʙʥʠ 

ʫʯʘʩʪʲʮʠ ʧʦʜʜʲʨʞʘʪ ʬʫʥʢʮʠʦʥʠʨʘʥʝʪʦ. 

¶ ɼʲʣʛʠʪʝ ʭʦʨʠʟʦʥʪʘʣʥʠ ʪʨʲʙʥʠ ʫʯʘʩʪʲʮʠ (ʚʢʣʶʯʠʪʝʣʥʦ ʩ ʥʘʢʣʦʥ), ʢʘʢʪʦ ʠ ʜʲʛʠʪʝ ʥʘʤʘʣʷʚʘʪ 

ʬʫʥʢʮʠʦʥʠʨʘʥʝʪʦ 

¶ ʊʨʷʙʚʘ ʜʘ ʩʝ ʚʟʝʤʘʪ ʧʨʝʜʚʠʜ ʚʘʣʝʞʠʪʝ ʠ ʦʙʨʘʟʫʚʘʥʝʪʦ ʥʘ ʢʦʥʜʝʥʟ. 

ɸʢʪʠʚʥʦʪʦ ʠʟʩʤʫʢʚʘʥʝ (ʥʘʧʨʠʤʝʨ ʚʝʥʪʠʣʘʪʦʨ ʚ ʪʨʲʙʘʪʘ) ʧʦʟʚʦʣʷʚʘ ʮʝʣʝʥʘʩʦʯʝʥʦ ʦʪʚʝʞʜʘʥʝ ʥʘ ʦʪʨʘʙʦʪʝʥʠʷ 

ʚʲʟʜʫʭ ʠ ʩʲʱʦ ʪʘʢʘ ʧʦʝʤʘ ʯʘʩʪ ʦʪ ʦʪʧʘʜʥʘʪʘ ʪʦʧʣʠʥʘ ʦʪ ʧʝʱʪʘ. 

ɸʢʦ ʢʲʤ ʩʤʫʢʘʪʝʣʥʘʪʘ ʚʝʥʪʠʣʘʮʠʦʥʥʘ ʫʨʝʜʙʘ ʩʘ ʩʚʲʨʟʘʥʠ ʥʷʢʦʣʢʦ ʩʲʦʨʲʞʝʥʠʷ, ʩʲʦʪʚʝʪʥʠʪʝ ʨʘʙʦʪʥʠ ʩʲʩʪʦʷʥʠʷ 

ʤʦʛʘʪ ʜʘ ʧʦʚʣʠʷʷʪ ʥʘ ʢʦʣʠʯʝʩʪʚʦʪʦ ʚʲʟʜʫʭ ʚ ʤʷʩʪʦʪʦ ʟʘ ʚʟʝʤʘʥʝ ʦʪ ʧʝʱʪʘ. ʂʦʣʠʯʝʩʪʚʦʪʦ ʚʲʟʜʫʭ, ʦʪʜʘʜʝʥʦ ʦʪ 

ʧʝʱʪʘ, ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʦʝʤʘ ʠʟʮʷʣʦ ʦʪ ʩʤʫʢʘʪʝʣʥʘʪʘ ʚʝʥʪʠʣʘʮʠʦʥʥʘ ʫʨʝʜʙʘ ʧʨʝʟ ʮʷʣʦʪʦ ʚʨʝʤʝ. 

ʈʝʛʫʣʠʨʫʝʤʠʪʝ ʜʨʦʩʝʣʥʠ ʢʣʘʧʠ ʚ ʤʝʩʪʘʪʘ ʟʘ ʚʟʝʤʘʥʝ ʧʦʟʚʦʣʷʚʘʪ ʧʨʝʮʠʟʥʦ ʨʝʛʫʣʠʨʘʥʝ ʥʘ ʦʙʝʤʥʠʷ ʜʝʙʠʪ. 

ɺʠʩʦʢʦʪʦ ʧʦʜʥʘʣʷʛʘʥʝ ʧʦʜ ʘʩʧʠʨʘʪʦʨʘ ʚʣʠʷʝ ʚʲʨʭʫ ʝʩʪʝʩʪʚʝʥʦʪʦ ʦʭʣʘʞʜʘʥʝ ʙʝʟ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʚʝʥʪʠʣʘʪʦʨʘ ʟʘ 

ʧʨʠʪʦʯʝʥ ʚʲʟʜʫʭ. ʄʥʦʛʦ ʚʠʩʦʢʦʪʦ ʧʦʜʥʘʣʷʛʘʥʝ ʤʦʞʝ ʜʘ ʧʦʚʣʠʷʝ ʥʘ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʚ 

ʢʘʤʝʨʘʪʘ ʥʘ ʧʝʱʪʘ. 

ɺʲʟʜʫʭʲʪ, ʠʟʚʣʝʯʝʥ ʦʪ ʧʦʤʝʱʝʥʠʝʪʦ ʯʨʝʟ ʩʠʩʪʝʤʘʪʘ ʟʘ ʦʪʚʝʞʜʘʥʝ ʥʘ ʚʲʟʜʫʭʘ, ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʦʜʘʚʘ ʦʪʥʦʚʦ 

ʧʦʩʨʝʜʩʪʚʦʤ ʚʝʥʪʠʣʘʮʠʷ. 
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ʅʝʠʟʧʨʘʚʥʦʩʪ ʠ ʥʝʧʨʘʚʠʣʥʦ ʦʙʩʣʫʞʚʘʥʝ ʥʘ ʩʠʩʪʝʤʘʪʘ 
ʟʘ ʦʪʚʝʞʜʘʥʝ ʥʘ ʚʲʟʜʫʭʘ 

ʉʤʫʢʘʪʝʣʥʘʪʘ ʚʝʥʪʠʣʘʮʠʦʥʥʘ ʫʨʝʜʙʘ ʪʨʷʙʚʘ ʜʘ ʬʫʥʢʮʠʦʥʠʨʘ 

ʠʟʨʷʜʥʦ, ʢʦʛʘʪʦ ʧʝʱʪʘ ʨʘʙʦʪʠ. 

ʇʨʝʜʠ ʠ ʩʣʝʜ ʧʨʦʮʝʩʘ ʩʲʱʦ ʤʦʞʝ ʜʘ ʩʝ ʦʯʘʢʚʘʪ ʚʠʩʦʢʠ 

ʪʝʤʧʝʨʘʪʫʨʠ ʠ ʟʘʤʲʨʩʝʥʘ ʘʪʤʦʩʬʝʨʘ ʚ ʧʝʱʪʘ. ʇʦʨʘʜʠ ʪʦʚʘ, 

ʩʠʩʪʝʤʘʪʘ ʟʘ ʦʪʚʝʞʜʘʥʝ ʥʘ ʚʲʟʜʫʭʘ ʪʨʷʙʚʘ ʜʘ ʨʘʙʦʪʠ ʚ ʟʘʚʠʩʠʤʦʩʪ 

ʦʪ ʩʲʩʪʦʷʥʠʝʪʦ ʚ ʧʝʱʥʦʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ. 

ʆʪʢʘʟ ʥʘ ʩʠʩʪʝʤʘʪʘ ʟʘ ʦʪʚʝʞʜʘʥʝ ʥʘ ʚʲʟʜʫʭʘ ʥʝ ʪʨʷʙʚʘ ʜʘ ʚʦʜʠ ʜʦ 

ʜʦʧʲʣʥʠʪʝʣʥʠ ʦʧʘʩʥʦʩʪʠ ʥʘ ʤʷʩʪʦʪʦ ʥʘ ʨʘʟʧʦʣʘʛʘʥʝ. ɺ ʩʣʫʯʘʡ ʥʘ 

ʥʝʠʟʧʨʘʚʥʦʩʪ ʪʨʷʙʚʘ ʜʘ ʩʝ ʦʧʨʝʜʝʣʷʪ ʧʦʜʭʦʜʷʱʠ ʧʨʘʚʠʣʘ ʟʘ 

ʧʦʚʝʜʝʥʠʝ ʠ ʤʝʨʢʠ, ʥʘʧʨʠʤʝʨ ʘʚʘʨʠʡʥʘ ʚʝʥʪʠʣʘʮʠʷ ʥʘ 

ʧʦʤʝʱʝʥʠʝʪʦ, ʠʟʢʣʶʯʚʘʥʝ ʥʘ ʧʝʱʪʘ, ʩʧʝʮʠʘʣʥʠ ʧʨʦʪʠʚʦʧʦʞʘʨʥʠ 

ʤʝʨʢʠ. 
 
 

ʆʙʝʤʥʠ ʜʝʙʠʪʠ ʠ ʪʝʤʧʝʨʘʪʫʨʠ 
 

ɺʲʟʣʦʚʠʪʝ ʟʚʝʥʘ ʢʲʤ ʧʦʤʝʱʝʥʠʝʪʦ ʠ ʪʨʲʙʠʪʝ ʩʘ ʦʧʠʩʘʥʠ ʧʦ-ʜʦʣʫ. 
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ɺʭʦʜ ʟʘ ʧʨʠʪʦʯʝʥ ʚʲʟʜʫʭ (1) 

ɺ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʤʦʜʝʣʘ ʧʝʱ ʧʦʜʘʚʘʥʝʪʦ ʥʘ ʩʚʝʞ ʚʲʟʜʫʭ ʚ ʧʝʱʥʦʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʤʦʞʝ ʜʘ ʝ ʠʟʧʲʣʥʝʥʦ ʧʦ 

ʨʘʟʣʠʯʝʥ ʥʘʯʠʥ. ʆʪʚʘʨʷʥʝʪʦ ʥʘ ʰʠʙʲʨʘ ʥʘ ʧʦʜʘ ʠʣʠ ʢʣʘʧʘʪʘ ʟʘ ʧʨʠʪʦʯʝʥ ʚʲʟʜʫʭ ʚʦʜʠ ʜʦ ʧʨʝʤʠʥʘʚʘʥʝ ʥʘ ʚʲʟʜʫʭ 

ʧʨʝʟ ʧʝʱʪʘ. ʆʙʝʤʥʠʷʪ ʜʝʙʠʪ ʝ ʤʘʣʲʢ ʠ ʟʘʚʠʩʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʠ ʦʪʚʝʞʜʘʥʝʪʦ ʥʘ ʦʪʨʘʙʦʪʝʥʠʷ ʚʲʟʜʫʭ ʩʣʝʜ 

ʧʝʱʪʘ. 

ɺʝʥʪʠʣʘʪʦʨ ʟʘ ʧʨʠʪʦʯʝʥ ʚʲʟʜʫʭ (ʦʧʮʠʷ) ʫʚʝʣʠʯʘʚʘ ʟʥʘʯʠʪʝʣʥʦ ʚʲʟʜʫʰʥʠʷ ʧʦʪʦʢ ʧʨʝʟ ʧʝʱʪʘ. ʇʨʠ ʬʫʥʢʮʠʷʪʘ ʟʘ 

ʦʭʣʘʞʜʘʥʝ ʦʙʝʤʥʠʷʪ ʜʝʙʠʪ ʤʦʞʝ ʜʘ ʙʲʜʝ ʧʦʩʪʦʷʥʝʥ ʠʣʠ ʜʘ ʚʘʨʠʨʘ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʪʝʤʧʝʨʘʪʫʨʘʪʘ. ʉ 

ʧʦʥʠʞʘʚʘʥʝ ʥʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʧʦʪʦʢʲʪ ʥʘ ʧʨʠʪʦʯʝʥ ʚʲʟʜʫʭ ʦʙʠʢʥʦʚʝʥʦ ʩʝ ʫʚʝʣʠʯʘʚʘ, ʟʘ ʜʘ ʩʝ ʧʦʩʪʠʛʥʝ 

ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʦʭʣʘʞʜʘʥʝʪʦ. 
 

ʂʣʘʧʘ ʟʘ ʦʪʨʘʙʦʪʝʥ ʚʲʟʜʫʭ/ʘʩʧʠʨʘʪʦʨ (2) 

ʂʦʛʘʪʦ ʢʣʘʧʘʪʘ ʟʘ ʦʪʨʘʙʦʪʝʥ ʚʲʟʜʫʭ ʩʝ ʦʪʚʦʨʠ, ʩʝ ʠʟʚʲʨʰʚʘ ʥʝʟʘʙʘʚʝʥ ʦʙʤʝʥ ʥʘ ʚʲʟʜʫʭ ʩ ʘʪʤʦʩʬʝʨʘʪʘ ʥʘ ʧʝʱʪʘ. 

ʅʝ ʩʝ ʧʨʝʧʦʨʲʯʚʘ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʚʝʥʪʠʣʘʪʦʨʘ ʟʘ ʧʨʠʪʦʯʝʥ ʚʲʟʜʫʭ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʜ 800ÁC. ʇʦʨʘʜʠ ʪʦʚʘ 

ʪʘʟʠ ʪʝʤʧʝʨʘʪʫʨʘ ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʦʙʱʦʪʦ ʧʨʦʝʢʪʠʨʘʥʝ. ɺʲʧʨʝʢʠ ʪʦʚʘ ʤʦʛʘʪ ʜʘ ʚʲʟʥʠʢʥʘʪ ʚʠʩʦʢʠ 

ʪʝʤʧʝʨʘʪʫʨʠ, ʩʪʠʛʘʱʠ ʜʦ ʤʘʢʩʠʤʘʣʥʘʪʘ ʪʝʤʧʝʨʘʪʫʨʘ, ʧʦʨʘʜʠ ʩʧʝʮʠʘʣʥʠ ʠʟʠʩʢʚʘʥʠʷ ʢʲʤ ʧʨʦʮʝʩʘ ʠʣʠ ʧʦʨʘʜʠ 

ʥʝʧʨʘʚʠʣʥʦ ʦʙʩʣʫʞʚʘʥʝ, ʥʝʠʟʧʨʘʚʥʦʩʪ ʥʘ ʧʝʱʪʘ ʠʣʠ ʥʘ ʩʤʫʢʘʪʝʣʥʘʪʘ ʚʝʥʪʠʣʘʮʠʦʥʥʘ ʫʨʝʜʙʘ. ʉʣʝʜʥʠʪʝ 

ʢʦʤʧʦʥʝʥʪʠ ʪʨʷʙʚʘ ʜʘ ʩʘ ʪʝʭʥʠʯʝʩʢʠ ʚ ʩʲʩʪʦʷʥʠʝ ʜʘ ʦʪʛʦʚʘʨʷʪ ʥʘ ʠʟʠʩʢʚʘʥʠʷʪʘ ʥʘ ʧʨʦʮʝʩʘ. ɺ ʩʣʫʯʘʡ ʥʘ 

ʥʝʧʨʘʚʠʣʥʦ ʦʙʩʣʫʞʚʘʥʝ ʠʣʠ ʥʝʠʟʧʨʘʚʥʦʩʪ, ʦʪ ʩʠʩʪʝʤʘʪʘ ʟʘ ʦʪʚʝʞʜʘʥʝ ʥʘ ʚʲʟʜʫʭʘ ʥʝ ʪʨʷʙʚʘ ʜʘ ʧʨʦʠʟʪʠʯʘʪ 

ʜʦʧʲʣʥʠʪʝʣʥʠ ʦʧʘʩʥʦʩʪʠ. 

ʊʝʢʫʱʘʪʘ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʧʝʱʪʘ ʪʨʷʙʚʘ ʜʘ ʩʝ ʦʯʘʢʚʘ ʚ ʙʣʠʟʦʩʪ ʜʦ ʠʟʭʦʜʘ (2). ʇʨʠ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʧʝʱʥʦʪʦ 

ʧʨʦʩʪʨʘʥʩʪʚʦ 20ÁC, ʚ (2) ʝ ʥʘʣʠʯʝʥ ʦʙʝʤʥʠʷʪ ʜʝʙʠʪ ʥʘ ʚʝʥʪʠʣʘʪʦʨʘ ʟʘ ʧʨʠʪʦʯʝʥ ʚʲʟʜʫʭ (1). ʆʙʝʤʥʠʷʪ ʜʝʙʠʪ 

ʚʘʨʠʨʘ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʚ ʧʝʱʥʦʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ. ɸʩʧʠʨʘʪʦʨʲʪ (ʧʨʠʥʘʜʣʝʞʥʦʩʪ) ʧʦʟʚʦʣʷʚʘ 

ʩʤʝʩʚʘʥʝʪʦ ʥʘ ʩʪʫʜʝʥ ʚʲʟʜʫʭ (2a). 
 

ʌʣʘʥʝʮ ʥʘ ʘʩʧʠʨʘʪʦʨʘ (3) 

ʉʤʝʩʚʘʥʝʪʦ ʥʘ ʜʚʘʪʘ ʦʙʝʤʥʠ ʜʝʙʠʪʘ ʚʦʜʠ ʜʦ ʩʤʝʩʝʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʬʣʘʥʝʮʘ ʥʘ ʘʩʧʠʨʘʪʦʨʘ (3). ɼʝʙʠʪʲʪ ʥʘ 

ʩʠʩʪʝʤʘʪʘ ʟʘ ʦʪʚʝʞʜʘʥʝ ʥʘ ʚʲʟʜʫʭʘ ʥʘ ʢʣʠʝʥʪʘ (3a) ʠ ʨʝʛʫʣʠʨʫʝʤʘʪʘ ʤʝʞʜʠʥʘ ʥʘ ʘʩʧʠʨʘʪʦʨʘ (2, 2a) ʚʣʠʷʷʪ ʚʲʨʭʫ 

ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʥʘ ʩʤʝʩʚʘʥʝ, ʢʦʷʪʦ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʟʘʣʦʞʝʥʘ ʟʘ ʩʣʝʜʥʠʪʝ ʢʦʤʧʦʥʝʥʪʠ. ʂʦʣʢʦʪʦ ʧʦ-ʥʠʩʢʘ ʝ 

ʜʦʧʫʩʪʠʤʘʪʘ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʩʠʩʪʝʤʘʪʘ ʟʘ ʦʪʚʝʞʜʘʥʝ ʥʘ ʚʲʟʜʫʭʘ, ʪʦʣʢʦʚʘ ʧʦ-ʛʦʣʷʤ ʝ ʦʙʝʤʥʠʷʪ ʜʝʙʠʪ ʥʘ 

ʘʩʧʠʨʘʪʦʨʘ, ʥʝʦʙʭʦʜʠʤ ʟʘ ʩʤʝʩʚʘʥʝ ʠ ʦʭʣʘʞʜʘʥʝ. ʉʙʦʨʲʪ ʦʪ ʦʙʝʤʥʠʪʝ ʜʝʙʠʪʠ ʦʪ ʧʝʱʪʘ (2) ʠ (2a) ʜʘʚʘ 

ʢʦʣʠʯʝʩʪʚʦʪʦ, ʢʦʝʪʦ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʦʪʚʝʜʝʥʦ ʦʪ ʩʠʩʪʝʤʘʪʘ ʟʘ ʦʪʚʝʞʜʘʥʝ ʥʘ ʚʲʟʜʫʭʘ. 
 

ʆʪʨʘʙʦʪʝʥ ʚʲʟʜʫʭ ʙʝʟ ʦʪʚʝʞʜʘʱʠ ʪʨʲʙʠ 
 

 

 ʇʈɽɼʋʇʈɽɾɼɽʅʀɽ 

ʅʝʜʦʩʪʘʪʲʯʥʘ ʚʝʥʪʠʣʘʮʠʷ ʥʘ ʤʷʩʪʦʪʦ ʥʘ ʨʘʟʧʦʣʘʛʘʥʝ. 

ʉʲʱʝʩʪʚʫʚʘ ʦʧʘʩʥʦʩʪ ʦʪ ʟʘʜʫʰʘʚʘʥʝ. 

ʄʷʩʪʦʪʦ ʥʘ ʨʘʟʧʦʣʘʛʘʥʝ ʪʨʷʙʚʘ ʚʠʥʘʛʠ ʜʘ ʝ ʜʦʩʪʘʪʲʯʥʦ 

ʚʝʥʪʠʣʠʨʘʥʦ, ʢʦʛʘʪʦ ʧʝʱʪʘ ʨʘʙʦʪʠ. 
 
 

ɹʝʟʦʧʘʩʥʦʪʦ ʦʪʚʝʞʜʘʥʝ ʥʘ ʚʨʝʜʥʠ ʛʘʟʦʚʝ ʥʝ ʝ ʛʘʨʘʥʪʠʨʘʥʦ ʙʝʟ ʜʠʨʝʢʪʥʦ ʦʪʚʝʞʜʘʥʝ ʧʨʝʟ ʪʨʲʙʠ. ɸʢʦ ʧʝʱʪʘ ʩʝ 

ʝʢʩʧʣʦʘʪʠʨʘ ʙʝʟ ʩʠʩʪʝʤʘ ʦʪ ʪʨʲʙʠ ʟʘ ʠʟʪʝʛʣʷʥʝ ʥʘ ʚʲʟʜʫʭʘ, ʪʨʷʙʚʘ ʜʘ ʩʝ ʦʩʠʛʫʨʠ ʜʦʩʪʘʪʲʯʥʘ ʚʝʥʪʠʣʘʮʠʷ ʥʘ 

ʤʷʩʪʦʪʦ ʥʘ ʨʘʟʧʦʣʘʛʘʥʝ. 
 

ʄʦʥʪʠʨʘʥʝ ʥʘ ʘʩʧʠʨʘʪʦʨʘ (ʧʨʠʥʘʜʣʝʞʥʦʩʪ) 
 

 

 ɺʅʀʄɸʊɽʃʅʆ 

ɺʲʟʤʦʞʥʦ ʝ ʧʦʨʷʟʚʘʥʝ ʥʘ ʨʲʢʘʪʘ ʥʘ ʜʦʣʥʠʷ ʨʲʙ ʥʘ ʢʦʨʧʫʩʘ. 

ʅʦʩʝʪʝ ʨʲʢʘʚʠʮʠ, ʫʩʪʦʡʯʠʚʠ ʥʘ ʧʦʨʷʟʚʘʥʝ. 

 
 

 ʇʈɽɼʋʇʈɽɾɼɽʅʀɽ 
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ʆʧʘʩʥʦʩʪ ʦʪ ʧʘʜʘʥʝ ʧʦ ʚʨʝʤʝ ʥʘ ʤʦʥʪʘʞʘ ʥʘ ʘʩʧʠʨʘʪʦʨʘ 

ʆʧʘʩʥʦʩʪ ʦʪ ʧʘʜʘʥʝ ʧʨʠ ʢʘʯʚʘʥʝ ʧʦ ʩʪʲʧʘʣʘ ʠ ʥʘ ʩʪʲʣʙʠ. ʇʨʠ 

ʥʝʩʧʘʟʚʘʥʝ ʩʲʱʝʩʪʚʫʚʘ ʦʧʘʩʥʦʩʪ ʟʘ ʞʠʚʦʪʘ. 

ʀʟʧʦʣʟʚʘʡʪʝ ʧʦʜʭʦʜʷʱʠ ʩʪʲʧʘʣʘ ʠ ʩʪʲʣʙʠ ʠ, ʘʢʦ ʝ ʥʝʦʙʭʦʜʠʤʦ, 

ʠʟʚʲʨʰʝʪʝ ʦʙʝʟʦʧʘʩʷʚʘʥʝ ʩ ʧʦʤʦʱʪʘ ʥʘ ʚʪʦʨʠ ʯʦʚʝʢ ʩʨʝʱʫ 

ʧʘʜʘʥʝ, ʧʦʜʭʣʲʟʚʘʥʝ ʠ ʧʨʝʦʙʨʲʱʘʥʝ. 
 
 

 

 ʇʈɽɼʋʇʈɽɾɼɽʅʀɽ 

ʆʧʘʩʥʦʩʪ ʦʪ ʧʦʞʘʨ 

ʅʝʜʦʩʪʘʪʲʯʥʦʪʦ ʦʪʚʝʞʜʘʥʝ ʥʘ ʛʦʨʝʱʠʷ ʦʪʨʘʙʦʪʝʥ ʚʲʟʜʫʭ 

(ʥʘʧʨʠʤʝʨ ʬʘʟʘ ʥʘ ʦʭʣʘʞʜʘʥʝ) ʤʦʞʝ ʜʘ ʜʦʚʝʜʝ ʜʦ ʧʦʞʘʨ ʥʘ 

ʤʷʩʪʦʪʦ ʥʘ ʨʘʟʧʦʣʘʛʘʥʝ ʠ ʧʦʚʨʝʜʘ ʥʘ ʧʝʱʪʘ. 
 
 

 

 ʇʈɽɼʋʇʈɽɾɼɽʅʀɽ 

ʇʦ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ, ʧʦ ʪʘʚʘʥʘ ʥʘ ʧʝʱʪʘ ʅɽ ʤʦʞʝ ʜʘ ʩʝ ʭʦʜʠ. 

ʉʲʱʝʩʪʚʫʚʘ ʦʧʘʩʥʦʩʪ ʦʪ ʧʘʜʘʥʝ. 

ʇʨʠ ʩʪʲʧʚʘʥʝ ʤʦʞʝ ʜʘ ʩʝ ʩʯʫʧʷʪ ʠʣʠ ʧʦʚʨʝʜʷʪ ʢʦʤʧʦʥʝʥʪʠ. 

 
 

1. ʉʲʦʙʨʘʟʝʪʝ ʧʨʘʚʠʣʥʘʪʘ ʩʪʨʘʥʘ ʧʨʠ ʧʦʩʪʘʚʷʥʝʪʦ ʥʘ ʘʩʧʠʨʘʪʦʨʘ. ʇʦʩʪʘʚʝʪʝ ʧʨʦʨʝʟʘ ʥʘ ʘʩʧʠʨʘʪʦʨʘ ʦʪ ʩʪʨʘʥʘʪʘ 

ʥʘ ʚʘʣʘ (1) ʥʘ ʢʣʘʧʘʪʘ ʟʘ ʦʪʨʘʙʦʪʝʥ ʚʲʟʜʫʭ (ʘʢʦ ʠʤʘ ʪʘʢʘʚʘ). 

 
 

2. ɺʠʥʪʦʚʝʪʝ (2), ʥʝʦʙʭʦʜʠʤʠ ʟʘ ʟʘʢʨʝʧʚʘʥʝ ʥʘ ʘʩʧʠʨʘʪʦʨʘ, ʩʝ ʥʘʤʠʨʘʪ ʥʘ ʧʦʢʨʠʚʘ ʥʘ ʧʝʱʪʘ. ʇʦʩʪʘʚʝʪʝ 

ʘʩʧʠʨʘʪʦʨʘ ʥʘ ʤʷʩʪʦʪʦ, ʥʘ ʢʦʝʪʦ ʩʝ ʥʘʤʠʨʘʪ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʤʦʥʪʠʨʘʥʠʪʝ ʚ ʟʘʚʦʜʘ ʚʠʥʪʦʚʝ. ɹʨʦʷʪ ʠ 

ʧʦʟʠʮʠʷʪʘ ʥʘ ʚʠʥʪʦʚʝʪʝ ʤʦʞʝ ʜʘ ʩʘ ʨʘʟʣʠʯʥʠ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʤʦʜʝʣʘ. ʅʘʤʠʨʘʱʘʪʘ ʩʝ ʧʦʜ ʘʩʧʠʨʘʪʦʨʘ ʢʣʘʧʘ 

ʟʘ ʦʪʨʘʙʦʪʝʥ ʚʲʟʜʫʭ ʪʨʷʙʚʘ ʜʘ ʤʦʞʝ ʜʘ ʩʝ ʜʚʠʞʠ ʩʚʦʙʦʜʥʦ. 
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ʄʦʥʪʘʞ ʥʘ ʪʨʲʙʠʪʝ 

ɸʩʧʠʨʘʪʦʨʲʪ ʥʝ ʝ ʧʦʜʭʦʜʷʱ ʟʘ ʧʦʝʤʘʥʝ ʥʘ ʪʦʚʘʨʘ ʥʘ ʪʨʲʙʠʪʝ. 

ʊʨʲʙʠʪʝ ʪʨʷʙʚʘ ʜʘ ʤʦʛʘʪ ʣʝʩʥʦ ʜʘ ʩʝ ʦʪʜʝʣʷʪ ʦʪ ʘʩʧʠʨʘʪʦʨʘ ʩ ʮʝʣ 

ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʥʘʩʪʨʦʡʢʠ ʠ ʪʝʭʥʠʯʝʩʢʦ ʦʙʩʣʫʞʚʘʥʝ. 
 

ʈʝʛʫʣʠʨʘʥʝ ʥʘ ʚʠʩʦʯʠʥʘʪʘ ʥʘ ʘʩʧʠʨʘʪʦʨʘ 

1. ʇʦʜ ʘʩʧʠʨʘʪʦʨʘ (ʘʢʦ ʠʤʘ ʪʘʢʲʚ) ʚʠʥʘʛʠ ʪʨʷʙʚʘ ʜʘ ʩʲʱʝʩʪʚʫʚʘ ʣʝʢʦ ʧʦʜʥʘʣʷʛʘʥʝ ʩʧʨʷʤʦ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ, 

ʢʦʛʘʪʦ ʦʭʣʘʞʜʘʱʠʷʪ ʚʝʥʪʠʣʘʪʦʨ (ʘʢʦ ʠʤʘ ʪʘʢʲʚ) ʝ ʚʢʣʶʯʝʥ. ʇʦʨʘʜʠ ʪʦʚʘ, ʧʨʠ ʘʢʪʠʚʥʦ ʠʟʩʤʫʢʚʘʥʝ 

ʟʘʩʤʫʢʚʘʱʘʪʘ ʩʧʦʩʦʙʥʦʩʪ ʪʨʷʙʚʘ ʜʘ ʤʦʞʝ ʜʘ ʩʝ ʨʝʛʫʣʠʨʘ (ʥʘʧʨʠʤʝʨ ʩ ʧʦʤʦʱʪʘ ʥʘ ʜʨʦʩʝʣʥʘ ʢʣʘʧʘ). 

ʉʤʝʩʝʥʠʷʪ ʦʙʝʤʝʥ ʜʝʙʠʪ ʤʦʞʝ ʜʘ ʩʝ ʨʝʛʫʣʠʨʘ ʦʪ ʨʘʟʩʪʦʷʥʠʝʪʦ (2) ʤʝʞʜʫ ʘʩʧʠʨʘʪʦʨʘ ʠ ʧʝʱʪʘ. 

2. ɺʠʩʦʯʠʥʘʪʘ ʥʘ ʘʩʧʠʨʘʪʦʨʘ ʤʦʞʝ ʜʘ ʩʝ ʨʝʛʫʣʠʨʘ ʧʣʘʚʥʦ ʩ ʧʦʤʦʱʪʘ ʥʘ ʚʠʥʪʦʚʝʪʝ (1) ʥʘ ʜʲʨʞʘʯʠʪʝ. ʋʚʝʨʝʪʝ 

ʩʝ, ʯʝ ʨʘʟʩʪʦʷʥʠʝʪʦ ʤʝʞʜʫ ʘʩʧʠʨʘʪʦʨʘ ʠ ʧʝʱʪʘ ʝ ʝʜʥʘʢʚʦ ʦʪ ʚʩʠʯʢʠ ʩʪʨʘʥʠ. 

 

 
 

4.1 ʉʚʲʨʟʚʘʥʝ ʢʲʤ ʝʣʝʢʪʨʠʯʝʩʢʘʪʘ ʤʨʝʞʘ 
 

 

 ʆʇɸʉʅʆʉʊ 

ʈʘʙʦʪʘʪʘ ʩ ʝʣʝʢʪʨʠʯʝʩʢʦʪʦ ʦʙʦʨʫʜʚʘʥʝ ʤʦʞʝ ʜʘ ʜʦʚʝʜʝ ʜʦ 

ʩʝʨʠʦʟʥʦ ʥʘʨʘʥʷʚʘʥʝ ʠʣʠ ʩʤʲʨʪ. 

ʆʧʘʩʥʦʩʪ ʦʪ ʝʣʝʢʪʨʠʯʝʩʢʠ ʪʦʢ. 

ʈʘʙʦʪʠʪʝ ʧʦ ʜʦʤʘʰʥʘʪʘ ʝʣʝʢʪʨʠʯʝʩʢʘ ʤʨʝʞʘ ʠ ʧʝʱʪʘ ʤʦʞʝ ʜʘ ʩʝ 

ʠʟʚʲʨʰʚʘʪ ʩʘʤʦ ʦʪ ʣʠʮʝʥʟʠʨʘʥ ʝʣʝʢʪʨʦʪʝʭʥʠʢ. 
 
 

 

ɺʅʀʄɸʅʀɽ 

 

ɺʥʠʤʘʥʠʝ, ʩʚʲʨʟʚʘʥʝ ʢʲʤ ʥʝʧʨʘʚʠʣʥʦ ʤʨʝʞʦʚʦ 

ʥʘʧʨʝʞʝʥʠʝ. 

ʇʦʚʨʝʜʘ ʥʘ ʫʨʝʜʘ. 

ʇʨʝʜʠ ʩʚʲʨʟʚʘʥʝ ʠ ʧʫʩʢʘʥʝ ʚ ʝʢʩʧʣʦʘʪʘʮʠʷ 

ʧʨʦʚʝʨʝʪʝ ʤʨʝʞʦʚʦʪʦ ʥʘʧʨʝʞʝʥʠʝ ʠ ʛʦ ʩʨʘʚʥʝʪʝ 

ʩ ʜʘʥʥʠʪʝ ʦʪ ʪʠʧʦʚʘʪʘ ʪʘʙʝʣʢʘ. 
 
 

 

ʋʢʘʟʘʥʠʝ 

ɺʘʣʠʜʥʠ ʩʘ ʥʘʮʠʦʥʘʣʥʠʪʝ ʨʘʟʧʦʨʝʜʙʠ ʥʘ ʩʲʦʪʚʝʪʥʘʪʘ ʩʪʨʘʥʘ, ʚ 

ʢʦʷʪʦ ʩʝ ʠʟʧʦʣʟʚʘ ʩʲʦʨʲʞʝʥʠʝʪʦ. 

 
 

ʇʝʱ ʩ ʱʝʧʩʝʣ 
 

 ɺʅʀʄɸʊɽʃʅʆ 
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ɿʘ ʧʦʩʪʦʷʥʥʘ ʟʘʱʠʪʘ ʩʨʝʱʫ ʦʧʘʩʥʦʩʪʪʘ ʦʪ ʪʦʢʦʚ ʫʜʘʨ ʩʚʲʨʟʚʘʡʪʝ 

ʩʘʤʦ ʢʲʤ ʧʨʘʚʠʣʥʦ ʟʘʟʝʤʝʥʠ ʢʦʥʪʘʢʪʠ. 

 
 

ʑʝʧʩʝʣʲʪ ʪʨʷʙʚʘ ʜʘ ʩʝ ʚʢʣʶʯʠ ʜʠʨʝʢʪʥʦ ʚ ʧʦʜʭʦʜʷʱ ʢʦʥʪʘʢʪ. ʇʨʠ ʪʦʚʘ ʪʨʷʙʚʘ ʜʘ ʩʝ ʩʧʘʟʚʘʪ ʧʦʩʦʯʝʥʠʪʝ ʥʘ 

ʪʠʧʦʚʘʪʘ ʪʘʙʝʣʢʘ ʜʘʥʥʠ ʟʘ ʟʘʭʨʘʥʚʘʱʦ ʥʘʧʨʝʞʝʥʠʝ, ʪʠʧ ʤʨʝʞʘ ʠ ʤʘʢʩ. ʥʝʦʙʭʦʜʠʤʘ ʤʦʱʥʦʩʪ/ʤʘʢʩ. ʪʦʢ. ʅʝ 

ʠʟʧʦʣʟʚʘʡʪʝ ʫʜʲʣʞʠʪʝʣʝʥ ʢʘʙʝʣ ʠ ʤʥʦʛʦʛʥʝʟʜʦʚ ʢʦʥʪʘʢʪ. 

ʈʘʟʩʪʦʷʥʠʝʪʦ ʤʝʞʜʫ ʧʝʱʪʘ ʠ ʢʦʥʪʘʢʪʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʚʲʟʤʦʞʥʦ ʥʘʡ-ʢʲʩʦ, ʧʦʨʘʜʠ ʢʦʝʪʦ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ 

ʫʜʲʣʞʠʪʝʣʠ ʥʝ ʝ ʨʘʟʨʝʰʝʥʦ. 

ʇʦʩʨʝʜʩʪʚʦʤ ʱʝʧʩʝʣʘ (ʧʝʱ ʩ ʱʝʧʩʝʣ) ʩʝ ʩʚʲʨʟʚʘʪ ʢʲʤ/ʨʘʟʝʜʠʥʷʚʘʪ ʦʪ ʝʣʝʢʪʨʠʯʝʩʢʘʪʘ ʤʨʝʞʘ ʧʝʱʪʘ ʠ 

ʝʣʝʢʪʨʦʨʘʟʧʨʝʜʝʣʠʪʝʣʥʦʪʦ ʫʩʪʨʦʡʩʪʚʦ. ʇʦ ʚʨʝʤʝ ʥʘ ʨʘʙʦʪʘ ʥʘ ʧʝʱʪʘ ʪʨʷʙʚʘ ʜʘ ʠʤʘ ʩʚʦʙʦʜʝʥ ʜʦʩʪʲʧ ʜʦ 

ʱʝʧʩʝʣʘ, ʟʘ ʜʘ ʤʦʞʝ ʪʦʡ ʜʘ ʙʲʜʝ ʠʟʜʲʨʧʘʥ ʙʲʨʟʦ ʦʪ ʢʦʥʪʘʢʪʘ ʚ ʩʣʫʯʘʡ ʥʘ ʘʚʘʨʠʷ (ʚʞ. ʛʣʘʚʘ "ʇʦʚʝʜʝʥʠʝ ʚ ʩʣʫʯʘʡ 

ʥʘ ʘʚʘʨʠʷ"). 
 

ʇʨʝʜʠ ʜʘ ʚʢʣʶʯʠʪʝ ʧʝʱʪʘ, ʩʝ ʫʚʝʨʝʪʝ, ʯʝ ʱʝʧʩʝʣʲʪ ʠ ʢʦʥʪʘʢʪʲʪ ʩʘ ʧʦʜʭʦʜʷʱʠ ʝʜʠʥ ʟʘ ʜʨʫʛ. ʅʝʧʨʝʢʲʩʥʘʪʦʩʪʪʘ 

ʥʘ ʟʘʟʝʤʷʚʘʥʝʪʦ ʧʨʝʟ ʢʦʥʪʘʢʪʘ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʨʦʚʝʨʠ ʦʪ ʩʧʝʮʠʘʣʠʩʪ. ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʢʦʥʪʘʢʪʠ, ʢʦʠʪʦ ʧʦʜʜʲʨʞʘʪ 

ʥʷʢʦʣʢʦ ʩʪʘʥʜʘʨʪʘ (Ăʫʥʠʚʝʨʩʘʣʥʠ ʢʦʥʪʘʢʪʠñ), ʥʝ ʩʝ ʧʨʝʧʦʨʲʯʚʘ ʠ ʤʦʞʝ ʜʘ ʜʦʚʝʜʝ ʜʦ ʦʧʘʩʥʠ ʩʲʩʪʦʷʥʠʷ. 

ɿʘʭʨʘʥʚʘʱʠʷʪ ʢʘʙʝʣ ʥʝ ʪʨʷʙʚʘ ʜʘ ʝ ʧʦʚʨʝʜʝʥ. ʅʝ ʩʣʘʛʘʡʪʝ ʥʠʢʘʢʚʠ ʧʨʝʜʤʝʪʠ ʚʲʨʭʫ ʟʘʭʨʘʥʚʘʱʠʷ ʢʘʙʝʣ. 

ʇʦʣʦʞʝʪʝ ʢʘʙʝʣʘ ʪʘʢʘ, ʯʝ ʥʠʢʦʡ ʜʘ ʥʝ ʤʦʞʝ ʜʘ ʩʪʲʧʚʘ ʚʲʨʭʫ ʥʝʛʦ ʠʣʠ ʜʘ ʩʝ ʩʧʲʥʝ ʚ ʥʝʛʦ. 

ɼʘʜʝʥ ʟʘʭʨʘʥʚʘʱ ʧʨʦʚʦʜʥʠʢ ʤʦʞʝ ʜʘ ʩʝ ʟʘʤʝʥʠ ʩʘʤʦ ʩ ʦʜʦʙʨʝʥ ʝʢʚʠʚʘʣʝʥʪʝʥ ʧʨʦʚʦʜʥʠʢ. 
 

 

 
 

ʇʝʱ ʩ Ăʧʝʨʠʦʜʠʯʥʦ ʚʢʣʶʯʚʘʱ ʩʝ ʩʲʝʜʠʥʠʪʝʣñ ʠ ʱʝʧʩʝʣ 
 

1. ɺʢʣʶʯʝʥʠʷʪ ʚ ʦʙʭʚʘʪʘ ʥʘ ʜʦʩʪʘʚʢʘʪʘ ʟʘʭʨʘʥʚʘʱ ʢʘʙʝʣ ʩ Ăʧʝʨʠʦʜʠʯʥʦ ʚʢʣʶʯʚʘʱ ʩʝ ʩʲʝʜʠʥʠʪʝʣñ ʪʨʷʙʚʘ ʜʘ ʩʝ 

ʧʲʭʥʝ ʦʪʟʘʜ ʠʣʠ ʦʪʩʪʨʘʥʠ ʚ ʧʝʱʪʘ. 

2. ʉʣʝʜ ʪʦʚʘ ʟʘʭʨʘʥʚʘʱʠʷʪ ʢʘʙʝʣ ʪʨʷʙʚʘ ʜʘ ʩʝ ʩʚʲʨʞʝ ʩ ʤʨʝʞʦʚʘʪʘ ʚʨʲʟʢʘ. ʊʨʷʙʚʘ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʩʘʤʦ ʢʦʥʪʘʢʪ 

ʩʲʩ ʟʘʟʝʤʝʥ ʢʦʥʪʘʢʪ. 
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ʇʝʱ ʩ ʬʠʢʩʠʨʘʥʘ ʚʨʲʟʢʘ (ʙʝʟ ʱʝʧʩʝʣ) 
 

 

ʇʨʠʤʝʨ 
 

ɿʘʭʨʘʥʚʘʱʠʷʪ ʢʘʙʝʣ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʧʦʩʪʦʷʥʥʦ ʩʚʲʨʟʘʥ ʢʲʤ ʧʨʝʜʚʠʜʝʥʠʪʝ ʟʘ ʪʘʟʠ ʮʝʣ ʢʣʝʤʠ ʠʣʠ ʢʲʤ ʛʣʘʚʥʠʷ 

ʧʨʝʢʲʩʚʘʯ ʚ ʝʣʝʢʪʨʦʨʘʟʧʨʝʜʝʣʠʪʝʣʥʦʪʦ ʫʩʪʨʦʡʩʪʚʦ. ʇʨʠ ʪʦʚʘ ʪʨʷʙʚʘ ʜʘ ʩʝ ʩʧʘʟʚʘʪ ʧʦʩʦʯʝʥʠʪʝ ʥʘ ʪʠʧʦʚʘʪʘ 

ʪʘʙʝʣʢʘ ʜʘʥʥʠ ʟʘ ʟʘʭʨʘʥʚʘʱʦ ʥʘʧʨʝʞʝʥʠʝ, ʪʠʧ ʤʨʝʞʘ ʠ ʤʘʢʩ. ʥʝʦʙʭʦʜʠʤʘ ʤʦʱʥʦʩʪ. ɿʘʱʠʪʘʪʘ ʠ ʥʘʧʨʝʯʥʦʪʦ 

ʩʝʯʝʥʠʝ ʥʘ ʤʨʝʞʦʚʘʪʘ ʚʨʲʟʢʘ, ʢʦʷʪʦ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʦʩʠʛʫʨʝʥʘ, ʟʘʚʠʩʷʪ ʦʪ ʫʩʣʦʚʠʷʪʘ ʥʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ, 

ʜʲʣʞʠʥʘʪʘ ʥʘ ʧʨʦʚʦʜʥʠʢʘ ʠ ʥʘʯʠʥʘ ʥʘ ʥʝʛʦʚʦʪʦ ʧʦʣʘʛʘʥʝ. ʇʦʨʘʜʠ ʪʦʚʘ, ʚʠʜʲʪ ʠ ʥʘʯʠʥʲʪ ʥʘ ʩʚʲʨʟʚʘʥʝ ʪʨʷʙʚʘ ʜʘ 

ʩʝ ʦʧʨʝʜʝʣʷʪ ʦʪ ʢʚʘʣʠʬʠʮʠʨʘʥ ʝʣʝʢʪʨʦʪʝʭʥʠʢ ʥʘ ʤʷʩʪʦʪʦ ʟʘ ʨʘʟʧʦʣʘʛʘʥʝ. ʊʨʷʙʚʘ ʜʘ ʩʝ ʚʟʝʤʘʪ ʧʨʝʜʚʠʜ ʤʝʩʪʥʠʪʝ 

ʟʘʜʲʣʞʠʪʝʣʥʠ ʩʪʘʥʜʘʨʪʠ.  

¶ ɺʲʨʭʫ ʢʘʙʝʣʘ ʥʝ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʦʩʪʘʚʷʪ ʥʠʢʘʢʚʠ ʧʨʝʜʤʝʪʠ.  ʄʨʝʞʦʚʠʷʪ ʢʘʙʝʣ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʧʦʣʦʞʝʥ ʧʦ 

ʪʘʢʲʚ ʥʘʯʠʥ, ʯʝ ʜʘ ʥʝ ʝ ʚ ʢʦʥʪʘʢʪ ʩ ʛʦʨʝʱʠ ʯʘʩʪʠ ʥʘ ʧʝʱʪʘ ʠʣʠ ʥʘ ʤʝʩʪʘ, ʢʲʜʝʪʦ ʭʦʨʘ ʤʦʛʘʪ ʜʘ ʩʝ ʩʧʲʥʘʪ 

ʚ ʥʝʛʦ. ʄʨʝʞʦʚʠʷʪ ʢʘʙʝʣ ʤʦʞʝ ʜʘ ʙʲʜʝ ʟʘʤʝʥʝʥ ʩʘʤʦ ʩ ʦʜʦʙʨʝʥ ʝʢʚʠʚʘʣʝʥʪʝʥ ʢʘʙʝʣ 

¶ ɿʘʭʨʘʥʚʘʱʠʷʪ ʢʘʙʝʣ ʥʝ ʪʨʷʙʚʘ ʜʘ ʝ ʧʦʚʨʝʜʝʥ. ʇʦʣʦʞʝʪʝ ʢʘʙʝʣʘ ʪʘʢʘ, ʯʝ ʥʠʢʦʡ ʜʘ ʥʝ ʤʦʞʝ ʜʘ ʩʪʲʧʚʘ 

ʚʲʨʭʫ ʥʝʛʦ ʠʣʠ ʜʘ ʩʝ ʩʧʲʥʝ ʚ ʥʝʛʦ. 

¶ ʅʝʧʨʝʢʲʩʥʘʪʦʩʪʪʘ ʥʘ ʟʘʱʠʪʥʠʷ ʧʨʦʚʦʜʥʠʢ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʨʦʚʝʨʠ ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʧʨʠʣʦʞʠʤʠʪʝ 

ʨʘʟʧʦʨʝʜʙʠ. 
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4.2 ʇʲʨʚʦʥʘʯʘʣʥʦ ʚʲʚʝʞʜʘʥʝ ʚ ʝʢʩʧʣʦʘʪʘʮʠʷ 
 

ʇʨʦʯʝʪʝʪʝ ʛʣʘʚʘ "ɹʝʟʦʧʘʩʥʦʩʪ". ʇʨʠ ʚʲʚʝʞʜʘʥʝ ʥʘ ʧʝʱʪʘ ʚ ʝʢʩʧʣʦʘʪʘʮʠʷ ʪʨʷʙʚʘ ʟʘʜʲʣʞʠʪʝʣʥʦ ʜʘ ʩʝ ʩʧʘʟʚʘʪ 

ʩʣʝʜʥʠʪʝ ʫʢʘʟʘʥʠʷ ʟʘ ʙʝʟʦʧʘʩʥʦʩʪ. 

ʉʲʟʜʘʡʪʝ ʦʨʛʘʥʠʟʘʮʠʷ ʟʘ ʩʧʘʟʚʘʥʝ ʠ ʩʣʝʜʚʘʥʝ ʥʘ ʠʥʩʪʨʫʢʮʠʠʪʝ ʠ ʫʢʘʟʘʥʠʷʪʘ ʚ ʨʲʢʦʚʦʜʩʪʚʦʪʦ ʟʘ ʝʢʩʧʣʦʘʪʘʮʠʷ ʠ 

ʫʧʲʪʚʘʥʝʪʦ ʥʘ ʢʦʥʪʨʦʣʝʨʘ. 

ʇʨʝʜʠ ʧʲʨʚʦʪʦ ʧʫʩʢʘʥʝ ʧʨʦʚʝʨʝʪʝ ʜʘʣʠ ʚʩʠʯʢʠ ʠʥʩʪʨʫʤʝʥʪʠ, ʯʫʞʜʠ ʯʘʩʪʠ ʠ ʪʨʘʥʩʧʦʨʪʥʦʪʦ ʦʙʝʟʦʧʘʩʷʚʘʥʝ ʩʘ 

ʦʪʩʪʨʘʥʝʥʠ ʦʪ ʧʝʱʥʦʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ. 

ʇʨʝʜʠ ʚʢʣʶʯʚʘʥʝ ʥʘ ʧʝʱʪʘ ʩʝ ʟʘʧʦʟʥʘʡʪʝ ʩ ʧʨʘʚʠʣʘʪʘ ʟʘ ʧʨʘʚʠʣʥʦ ʧʦʚʝʜʝʥʠʝ ʚ ʩʣʫʯʘʡ ʥʘ ʧʦʚʨʝʜʘ ʠ ʘʚʘʨʠʷ. 
 

ʇʨʝʧʦʨʲʢʘ ʦʪʥʦʩʥʦ ʧʲʨʚʦʪʦ ʥʘʛʨʷʚʘʥʝ ʥʘ ʧʝʱʪʘ 
 

ɿʘ ʜʘ ʠʟʩʫʰʠʪʝ ʠʟʦʣʘʮʠʷʪʘ ʠ ʜʘ ʧʦʩʪʠʛʥʝʪʝ ʟʘʱʠʪʝʥ ʦʢʩʠʜʝʥ ʩʣʦʡ ʚʲʨʭʫ ʥʘʛʨʝʚʘʪʝʣʥʠʪʝ ʝʣʝʤʝʥʪʠ, ʧʝʱʪʘ ʪʨʷʙʚʘ 

ʧʲʨʚʦ ʜʘ ʩʝ ʥʘʛʨʝʝ ʙʝʟ ʟʘʨʝʞʜʘʥʝ. ʉʨʦʢʲʪ ʥʘ ʝʢʩʧʣʦʘʪʘʮʠʷ ʥʘ ʥʘʛʨʝʚʘʪʝʣʥʠʪʝ ʝʣʝʤʝʥʪʠ ʟʘʚʠʩʠ ʦʪ ʧʦʩʪʠʛʘʥʝʪʦ 

ʥʘ ʷʩʥʦ ʠʟʨʘʟʝʥ ʟʘʱʠʪʝʥ ʦʢʩʠʜʝʥ ʩʣʦʡ. ʇʦ ʚʨʝʤʝ ʥʘ ʥʘʛʨʷʚʘʥʝʪʦ ʤʦʞʝ ʜʘ ʩʝ ʩʪʠʛʥʝ ʜʦ ʦʪʜʝʣʷʥʝ ʥʘ ʣʦʰʘ 

ʤʠʨʠʟʤʘ. ʄʷʩʪʦʪʦ, ʢʲʜʝʪʦ ʩʝ ʥʘʤʠʨʘ ʧʝʱʪʘ, ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʨʦʚʝʪʨʷʚʘ ʜʦʙʨʝ ʧʦ ʚʨʝʤʝ ʥʘ ʧʲʨʚʦʥʘʯʘʣʥʦʪʦ 

ʥʘʛʨʷʚʘʥʝ. 
 

1. ʆʪʚʦʨʝʪʝ ʰʠʙʲʨʘ ʟʘ ʚʲʟʜʫʭ/ʢʣʘʧʘʪʘ ʟʘ ʚʲʟʜʫʭ. 

2. ɿʘʢʣʶʯʝʪʝ ʚʨʘʪʘʪʘ. 

3. ɺʢʣʶʯʝʪʝ ʧʝʱʪʘ/ʢʦʥʪʨʦʣʝʨʘ ʦʪ ʢʣʶʯʘ ʟʘ ʚʢʣ./ʠʟʢʣ. 

4. ʆʪʚʦʨʝʪʝ ʢʣʘʧʘʪʘ ʟʘ ʦʪʨʘʙʦʪʝʥ ʚʲʟʜʫʭ (ʘʢʦ ʠʤʘ ʪʘʢʘʚʘ). 

5. ʅʘʛʨʝʡʪʝ ʧʨʘʟʥʘʪʘ ʧʝʱ, ʘʢʦ ʝ ʥʝʦʙʭʦʜʠʤʦ ʩ ʥʦʚʠ ʧʦʤʦʱʥʠ ʩʨʝʜʩʪʚʘ ʟʘ ʠʟʧʠʯʘʥʝ (ʥʘʧʨʠʤʝʨ ʧʦʣʠʮʠ ʠ 

ʧʦʜʧʦʨʠ). 

6. ɿʘ ʧʲʨʚʦʪʦ ʥʘʛʨʷʚʘʥʝ ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ Ăʇʨʦʛʨʘʤʘ 01ñ ʦʪ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʥʘʩʪʨʦʝʥʠʪʝ ʧʨʦʛʨʘʤʠ. 

7. ɿʘ ʧʝʱʠ ʩ Tʤʘʢʩ. 1400ÁC ʩʣʝʜʥʘʪʘ ʥʘʛʨʝʚʘʪʝʣʥʘ ʧʨʦʛʨʘʤʘ ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʟʧʲʣʥʠ ʙʝʟ ʧʦʤʦʱʥʠ ʩʨʝʜʩʪʚʘ ʟʘ 

ʠʟʧʠʯʘʥʝ. 

8. ʅʘʛʨʝʡʪʝ ʧʨʘʟʥʘʪʘ ʧʝʱ ʜʦ 1100ÁC ʟʘ 10 ʯʘʩʘ ʠ ʧʦʜʜʲʨʞʘʡʪʝ ʪʘʟʠ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ 12 ʯʘʩʘ, 

ʦʩʪʘʚʝʪʝ ʧʝʱʪʘ ʜʘ ʩʝ ʦʭʣʘʜʠ ʧʦ ʝʩʪʝʩʪʚʝʥ ʧʲʪ. 

9. ʄʦʣʷ, ʟʘ ʥʘʯʠʥʘ ʥʘ ʚʲʚʝʞʜʘʥʝ ʥʘ ʪʝʤʧʝʨʘʪʫʨʠʪʝ ʠ ʚʨʝʤʝʥʘʪʘ ʜʘ ʧʨʦʯʝʪʝʪʝ ʫʧʲʪʚʘʥʝʪʦ ʥʘ ʢʦʥʪʨʦʣʝʨʘ. 

10. ʉʣʝʜ ʢʘʪʦ ʬʘʟʘʪʘ ʥʘ ʥʘʛʨʷʚʘʥʝ ʧʨʠʢʣʶʯʠ, ʦʩʪʘʚʝʪʝ ʧʝʱʪʘ ʜʘ ʩʝ ʦʭʣʘʜʠ ʝʩʪʝʩʪʚʝʥʦ. 
 

ɺ ʠʟʦʣʘʮʠʦʥʥʠʪʝ ʤʘʪʝʨʠʘʣʠ ʠ ʧʦʤʦʱʥʠʪʝ ʩʨʝʜʩʪʚʘ ʟʘ ʠʟʧʠʯʘʥʝ ʠʤʘ ʝʩʪʝʩʪʚʝʥʘ ʦʩʪʘʪʲʯʥʘ ʚʣʘʛʘ. ʇʦ ʚʨʝʤʝ ʥʘ 

ʧʲʨʚʠʪʝ ʠʟʧʠʯʘʥʠʷ ʤʦʞʝ ʜʘ ʩʝ ʥʘʪʨʫʧʘ ʢʦʥʜʝʥʟʘʪ, ʢʦʡʪʦ ʜʘ ʢʘʧʝ ʦʪ ʢʦʞʫʭʘ ʥʘ ʢʦʨʧʫʩʘ. 
 

ʇʨʦʛʨʘʤʘ 01 

ʀʟʩʫʰʘʚʘʥʝ (ĂFIRST FIRINGñ) 

ʉʝʛʤʝʥʪ ʅʘʯʘʣʦ ʂʨʘʡʥʘ ɺʨʝʤʝ ʐʠʙʲʨ ʟʘ ʚʲʟʜʫʭ/ 

ʢʣʘʧʘ ʟʘ ʚʲʟʜʫʭ1 

1   0°C 500°C 360 ʤʠʥ ʐʠʙʲʨʲʪ ʟʘ 

ʚʲʟʜʫʭ/ʢʣʘʧʘʪʘ ʟʘ 

ʚʲʟʜʫʭ ʪʨʷʙʚʘ ʜʘ ʝ 

ʥʘʧʲʣʥʦ ʦʪʚʦʨʝʥ/ʘ 

2 500°C 900°C 180 ʤʠʥ  

3 900°C 900°C 240 ʤʠʥ - 

4 ɼʨʲʞʪʝ ʚʨʘʪʘʪʘ ʟʘʪʚʦʨʝʥʘ, ʜʦʢʘʪʦ ʠʟʩʪʠʥʝ ʥʘʧʲʣʥʦ. 

1 ʐʠʙʲʨʲʪ ʟʘ ʚʲʟʜʫʭ/ʢʣʘʧʘʪʘ ʟʘ ʚʲʟʜʫʭ ʩʝ ʦʪʚʘʨʷ ʥʘ ʨʲʢʘ (ʨʲʯʥʦ). 
2 ʇʝʱʪʘ ʩʝ ʟʘʛʨʷʚʘ ʜʦ ʥʘʩʪʨʦʝʥʘʪʘ ʢʨʘʡʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʲʟʤʦʞʥʦ ʥʘʡ-ʙʲʨʟʦ. 
3 ʇʨʠ ʧʝʱʠʪʝ ʩ ʤʦʪʦʨʠʟʠʨʘʥʘ ʢʣʘʧʘ ʟʘ ʚʲʟʜʫʭ, ʢʣʘʧʘʪʘ ʟʘ ʚʲʟʜʫʭ ʩʝ ʦʪʚʘʨʷ, ʢʦʛʘʪʦ ʩʝ ʘʢʪʠʚʠʨʘ 

ʝʢʩʪʨʘ ʬʫʥʢʮʠʷʪʘ (ɽʢʩʪʨʘ 1). 
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4.3 ʋʢʘʟʘʥʠʝ ʦʪʥʦʩʥʦ ʠʟʦʣʘʮʠʷʪʘ 
 

ʀʟʦʣʘʮʠʷʪʘ ʥʘ ʧʝʱʪʘ ʝ ʠʟʨʘʙʦʪʝʥʘ ʦʪ ʚʠʩʦʢʦʢʘʯʝʩʪʚʝʥ ʦʛʥʝʫʧʦʨʝʥ ʤʘʪʝʨʠʘʣ. ɺʩʣʝʜʩʪʚʠʝ ʥʘ ʪʦʧʣʠʥʥʦʪʦ 

ʨʘʟʰʠʨʷʚʘʥʝ ʠ ʩʚʠʚʘʥʝʪʦ ʥʘ ʤʘʪʝʨʠʘʣʘ ʩʘʤʦ ʩʣʝʜ ʥʷʢʦʣʢʦ ʮʠʢʲʣʘ ʥʘ ʥʘʛʨʷʚʘʥʝ ʩʝ ʧʦʷʚʷʚʘʪ ʧʫʢʥʘʪʠʥʠ ʚ 

ʠʟʦʣʘʮʠʷʪʘ. ʊʝ ʦʙʘʯʝ ʥʝ ʦʢʘʟʚʘʪ ʚʲʟʜʝʡʩʪʚʠʝ ʚʲʨʭʫ ʬʫʥʢʮʠʦʥʠʨʘʥʝʪʦ, ʙʝʟʦʧʘʩʥʦʩʪʪʘ ʠʣʠ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʧʝʱʪʘ. 

ʇʦʨʘʜʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʠʷ ʧʨʦʮʝʩ ʥʘ ʠʟʦʣʘʮʠʦʥʥʠʷ ʤʘʪʝʨʠʘʣ ʝ ʚʲʟʤʦʞʥʦ ʥʘ ʤʝʩʪʘ ʜʘ ʠʤʘ ʤʘʣʢʠ ʜʫʧʯʠʮʠ ʠʣʠ 

ʧʨʠʤʝʩʠ. ʊʝ ʩʝ ʩʯʠʪʘʪ ʟʘ ʥʦʨʤʘʣʥʠ ʠ ʧʦʜʯʝʨʪʘʚʘʪ ʢʘʯʝʩʪʚʝʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʪʫʭʣʘʪʘ. 
 

 

ʇʫʢʥʘʪʠʥʠ (1) ɺʩʤʫʢʥʘʪʠʥʠ (2) 

 
 

 

ʋʢʘʟʘʥʠʝ 

ʅʦʚʠʪʝ ʧʦʤʦʱʥʠ ʩʨʝʜʩʪʚʘ ʟʘ ʠʟʧʠʯʘʥʝ (ʥʘʧʨʠʤʝʨ ʧʦʣʠʮʠ ʠ 

ʧʦʜʧʦʨʠ) ʪʨʷʙʚʘ ʜʘ ʩʝ ʥʘʛʨʝʷʪ ʚʝʜʥʲʞ, ʟʘ ʜʘ ʠʟʩʲʭʥʘʪ (ʢʘʢʪʦ ʝ 

ʦʧʠʩʘʥʦ ʧʦ-ʛʦʨʝ). ʅʘʛʨʝʚʘʪʝʣʥʠʪʝ ʝʣʝʤʝʥʪʠ ʩʘ ʤʥʦʛʦ ʧʦʜʘʪʣʠʚʠ 

ʥʘ ʩʯʫʧʚʘʥʝ. ʇʨʠ ʟʘʨʝʞʜʘʥʝ, ʠʟʚʘʞʜʘʥʝ ʠ ʧʦʯʠʩʪʚʘʥʝ ʥʘ ʧʝʱʪʘ 

ʪʨʷʙʚʘ ʜʘ ʩʝ ʚʥʠʤʘʚʘ ʦʩʦʙʝʥʦ ʤʥʦʛʦ ʟʘ ʪʦʚʘ. 
 
 

5 ʋʧʨʘʚʣʝʥʠʝ 
 

 

 
 

 ɺʅʀʄɸʊɽʃʅʆ 
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ɻʦʨʝʱʘ ʧʦʚʲʨʭʥʦʩʪ. 

ʆʧʘʩʥʦʩʪ ʦʪ ʠʟʛʘʨʷʥʝ. 

ʅʝ ʜʦʢʦʩʚʘʡʪʝ ʧʦʚʲʨʭʥʦʩʪʪʘ. 

 
 

 

 ɺʅʀʄɸʊɽʃʅʆ 

 

ʅʝ ʦʪʚʘʨʷʡʪʝ ʚ ʛʦʨʝʱʦ ʩʲʩʪʦʷʥʠʝ. 

ʆʪʚʘʨʷʥʝʪʦ ʥʘ ʧʝʱʪʘ, ʜʦʢʘʪʦ ʝ ʩ ʪʝʤʧʝʨʘʪʫʨʘ 

ʥʘʜ 200ÁC, ʤʦʞʝ ʜʘ ʜʦʚʝʜʝ ʜʦ ʠʟʛʘʨʷʥʠʷ. 

ʊʨʷʙʚʘ ʜʘ ʩʝ ʥʦʩʷʪ ʧʦʜʭʦʜʷʱʠ ʧʨʝʜʧʘʟʥʠ 

ʨʲʢʘʚʠʮʠ. 
 
 

1. ʇʝʱʪʘ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʨʦʚʝʨʠ ʧʨʝʜʠ ʜʘ ʩʝ ʚʢʣʶʯʠ. ɸʢʦ ʠʤʘ ʚʲʥʰʥʠ ʧʨʦʤʝʥʠ, ʢʦʠʪʦ ʧʦʢʘʟʚʘʪ ʜʝʬʝʢʪ, ʧʝʱʪʘ ʥʝ 

ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʫʩʢʘ ʚ ʝʢʩʧʣʦʘʪʘʮʠʷ. ɸʢʦ ʧʦ ʚʨʝʤʝ ʥʘ ʨʘʙʦʪʘ ʩʝ ʧʦʷʚʷʪ ʧʨʦʤʝʥʠ ʠʣʠ ʧʦʜʦʟʨʠʪʝʣʥʠ ʰʫʤʦʚʝ, 

ʠʟʢʣʶʯʝʪʝ ʧʝʱʪʘ ʦʪ ʩʲʦʙʨʘʞʝʥʠʷ ʟʘ ʙʝʟʦʧʘʩʥʦʩʪ. 

2. ɺʘʞʥʦ ʝ ʜʘ ʙʲʜʝʪʝ ʚʥʠʤʘʪʝʣʥʠ, ʢʦʛʘʪʦ ʨʘʙʦʪʠʪʝ ʩ ʧʝʱʪʘ. ɿʦʥʠʪʝ ʥʘ ʠ ʚ ʧʝʱʪʘ ʤʦʞʝ ʜʘ ʩʘ ʛʦʨʝʱʠ ʧʦ ʚʨʝʤʝ ʥʘ 

ʨʘʙʦʪʘ ʠ ʩʣʝʜ ʠʟʢʣʶʯʚʘʥʝ ʠ ʤʦʞʝ ʜʘ ʧʨʠʯʠʥʷʪ ʠʟʛʘʨʷʥʠʷ ʧʨʠ ʥʝʚʦʣʥʦ ʜʦʢʦʩʚʘʥʝ. 

3. ʇʝʱʪʘ ʥʝ ʝ ʧʦʜʭʦʜʷʱʘ ʟʘ ʩʫʰʝʥʝ. ɺ ʧʝʱʪʘ ʤʦʞʝ ʜʘ ʩʝ ʧʦʩʪʘʚʷʪ ʩʘʤʦ ʜʦʩʪʘʪʲʯʥʦ ʩʫʭʠ ʤʘʪʝʨʠʘʣʠ ʠ ʧʦʤʦʱʥʠ 

ʩʨʝʜʩʪʚʘ. ʇʨʝʜʤʝʪʠ ʩ ʚʠʩʦʢʘ ʦʩʪʘʪʲʯʥʘ ʚʣʘʛʘ ʤʦʞʝ ʜʘ ʩʝ ʥʘʧʫʢʘʪ, ʩʧʫʢʘʪ ʠ ʜʘ ʜʦʚʝʜʘʪ ʜʦ ʢʦʨʦʟʠʷ ʥʘ ʢʦʨʧʫʩʘ 

ʥʘ ʧʝʱʪʘ. 

4. ɺ ʧʝʱʪʘ ʥʝ ʤʦʞʝ ʜʘ ʩʝ ʧʦʩʪʘʚʷʪ ʟʘʧʘʣʠʤʠ ʤʘʪʝʨʠʘʣʠ. ʍʘʨʪʠʷʪʘ, ʜʲʨʚʦʪʦ ʠʣʠ ʧʣʘʩʪʤʘʩʘʪʘ ʪʨʷʙʚʘ ʜʘ ʩʝ 

ʦʪʩʪʨʘʥʷʚʘʪ. ɺ ʧʝʱʪʘ ʥʝ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʦʩʪʘʚʷʪ ʤʘʪʝʨʠʘʣʠ, ʢʦʠʪʦ ʩʝ ʪʦʧʷʪ, ʦʪʜʝʣʷʪ ʟʘʧʘʣʠʤʠ ʛʘʟʦʚʝ, 

ʝʢʩʧʣʦʜʠʨʘʪ ʠʣʠ ʦʪʜʝʣʷʪ ʚʨʝʜʥʠ ʟʘ ʟʜʨʘʚʝʪʦ ʧʘʨʠ. 

5. ɿʘ ɺʘʰʘ ʙʝʟʦʧʘʩʥʦʩʪ, ʟʘ ʜʘ ʧʨʝʜʧʘʟʠʪʝ ʧʝʱʪʘ ʠ ʩʪʦʢʠʪʝ ʩʠ, ʧʨʝʧʦʨʲʯʚʘʤʝ ʜʘ ʦʪʚʘʨʷʪʝ ʧʝʱʪʘ ʝʜʚʘ ʩʣʝʜ 

ʧʲʣʥʦʪʦ Ⱬ ʦʭʣʘʞʜʘʥʝ. ʆʪʚʘʨʷʥʝʪʦ ʥʘ ʧʝʱʪʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʜ 200ÁC ʚʦʜʠ ʜʦ ʧʦʚʠʰʝʥʦ ʠʟʥʦʩʚʘʥʝ ʥʘ 

ʠʟʦʣʘʮʠʷʪʘ, ʥʘʛʨʝʚʘʪʝʣʥʠʪʝ ʝʣʝʤʝʥʪʠ ʠ ʢʦʨʧʫʩʘ ʥʘ ʧʝʱʪʘ. 

6. ɺʨʘʪʘʪʘ ʤʦʞʝ ʜʘ ʩʝ ʟʘʢʣʶʯʠ ʩʲʩ ʟʘʢʣʶʯʚʘʱʘ ʩʝ ʟʚʝʟʜʦʦʙʨʘʟʥʘ ʨʲʢʦʭʚʘʪʢʘ (ʧʨʠʥʘʜʣʝʞʥʦʩʪ). ʊʦʚʘ ʝ ʩʠʣʥʦ 

ʧʨʝʧʦʨʲʯʠʪʝʣʥʦ, ʘʢʦ ʜʦ ʤʷʩʪʦʪʦ ʥʘ ʨʘʟʧʦʣʘʛʘʥʝ ʤʦʛʘʪ ʜʘ ʠʤʘʪ ʜʦʩʪʲʧ ʥʝʦʪʦʨʠʟʠʨʘʥʠ ʣʠʮʘ (ʥʘʧʨ. ʜʝʮʘ). 

7. ɸʢʦ ʧʝʱʪʘ ʪʨʷʙʚʘ ʜʘ ʩʝ ʦʪʚʦʨʠ, ʢʦʛʘʪʦ ʝ ʛʦʨʝʱʘ, ʝ ʥʝʦʙʭʦʜʠʤʦ ʟʘʜʲʣʞʠʪʝʣʥʦ ʜʘ ʥʦʩʠʪʝ ʧʦʜʭʦʜʷʱʦ, 

ʪʦʧʣʦʫʩʪʦʡʯʠʚʦ ʟʘʱʠʪʥʦ ʦʙʣʝʢʣʦ. ʋʚʝʨʝʪʝ ʩʝ, ʯʝ ʜʨʝʭʠʪʝ ɺʠ ʥʝ ʤʦʛʘʪ ʜʘ ʩʝ ʜʦʧʠʨʘʪ ʜʦ ʛʦʨʝʱʠ ʧʦʚʲʨʭʥʦʩʪʠ. 

ʉʲʱʝʩʪʚʫʚʘ ʦʧʘʩʥʦʩʪ ʦʪ ʟʘʧʘʣʚʘʥʝ ʠʣʠ ʟʘʣʝʧʚʘʥʝ ʥʘ ʜʨʝʭʠʪʝ. 

8. ɸʢʦ ʝ ʦʙʷʚʝʥʦ ʩʝʨʠʦʟʥʦ ʧʨʠʨʦʜʥʦ ʷʚʣʝʥʠʝ, ʢʘʪʦ ʙʫʨʷ, ʥʘʚʦʜʥʝʥʠʝ ʠʣʠ ʟʝʤʝʪʨʝʩʝʥʠʝ, ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʟʚʘʜʠ 

ʱʝʧʩʝʣʲʪ ʦʪ ʝʣʝʢʪʨʠʯʝʩʢʘʪʘ ʤʨʝʞʘ ʠʣʠ ʜʘ ʩʝ ʟʘʜʝʡʩʪʚʘ ʨʘʟʝʜʠʥʠʪʝʣʷ, ʟʘ ʜʘ ʩʝ ʠʟʢʣʶʯʠ ʧʝʱʪʘ ʦʪ 

ʝʣʝʢʪʨʠʯʝʩʢʘʪʘ ʤʨʝʞʘ. 

9. ɺ ʩʣʫʯʘʡ ʥʘ ʥʝʠʟʧʨʘʚʥʦʩʪ ʚ ʜʘʜʝʥʦ ʟʘʱʠʪʥʦ ʫʩʪʨʦʡʩʪʚʦ (ʥʘʧʨ. ʣʠʧʩʚʘʱ ʢʘʧʘʢ ʥʘ ʝʣʝʢʪʨʦʨʘʟʧʨʝʜʝʣʠʪʝʣʥʦʪʦ 

ʫʩʪʨʦʡʩʪʚʦ, ʧʦʚʨʝʜʝʥ ʢʦʥʪʘʢʪʝʥ ʧʨʝʚʢʣʶʯʚʘʪʝʣ ʟʘ ʚʨʘʪʘ) ʧʝʱʪʘ ʥʝ ʪʨʷʙʚʘ ʜʘ ʩʝ ʚʢʣʶʯʚʘ ʠ ʪʨʷʙʚʘ ʜʘ ʩʝ 

ʠʟʢʣʶʯʠ ʦʪ ʟʘʭʨʘʥʚʘʥʝʪʦ ʯʨʝʟ ʠʟʢʣʶʯʚʘʥʝ ʥʘ ʱʝʧʩʝʣʘ ʦʪ ʝʣʝʢʪʨʠʯʝʩʢʘʪʘ ʤʨʝʞʘ ʠʣʠ ʟʘʜʝʡʩʪʚʘʥʝ ʥʘ 

ʨʘʟʝʜʠʥʠʪʝʣʷ. 
 

5.1 ʂʦʥʪʨʦʣʝʨ 
 

ˉ ʅʘʠʤʝʥʦʚʘʥʠʝ 

1 ʇʦʢʘʟʘʥʠʝ 

2 USB ʠʥʪʝʨʬʝʡʩ  
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ʋʢʘʟʘʥʠʝ 

ʄʦʣʷ, ʟʘ ʨʘʙʦʪʘ ʩ ʢʦʥʪʨʦʣʝʨʘ ʚʠʞʪʝ ʦʪʜʝʣʥʦʪʦ ʨʲʢʦʚʦʜʩʪʚʦ. 

ɻʣʝʜʘʡʪʝ ʫʨʦʮʠ ʚ ʠʥʪʝʨʥʝʪ. 

ɿʘ ʙʲʨʟʦ ʥʘʯʘʣʦ, ʩʢʘʥʠʨʘʡʪʝ QR ʢʦʜʘ ʩʲʩ ʩʚʦʷ 

ʩʤʘʨʪʬʦʥ ʠʣʠ ʚʲʚʝʜʝʪʝ ʠʥʪʝʨʥʝʪ ʘʜʨʝʩʘ ʚ ʙʨʘʫʟʲʨʘ 

ʩʠ: 

www.nabertherm.com/en/downloads/video-tutorials 

ʇʨʠʣʦʞʝʥʠʷ ʟʘ ʯʝʪʝʥʝ ʥʘ QR ʢʦʜ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʠʟʪʝʛʣʝʥʠ ʦʪ 

ʩʲʦʪʚʝʪʥʠʪʝ ʠʟʪʦʯʥʠʮʠ (ʤʘʛʘʟʠʥʠ ʟʘ ʧʨʠʣʦʞʝʥʠʷ). 
 
 

ɺʢʣʶʯʚʘʥʝ ʥʘ ʢʦʥʪʨʦʣʝʨʘ/ʧʝʱʪʘ 

ɺʢʣʶʯʝʪʝ ʢʣʶʯʘ ʟʘ 

ʚʢʣ./ʠʟʢʣ. 
 

ɺʢʣʶʯʝʪʝ ʢʣʶʯʘ ʟʘ 

ʚʢʣ./ʠʟʢʣ. ʚ ʧʦʣʦʞʝʥʠʝ ĂIñ. 

ʂʣʶʯʲʪ ʝ ʨʘʟʧʦʣʦʞʝʥ ʦʪ 

ʟʘʜʥʘʪʘ ʩʪʨʘʥʘ ʥʘ ʧʝʱʪʘ. 

ʇʦʷʚʷʚʘ ʩʝ ʩʪʘʪʫʩʘ ʥʘ 

ʧʝʱʪʘ. 

ʉʣʝʜ ʥʷʢʦʣʢʦ ʩʝʢʫʥʜʠ ʩʝ 

ʧʦʢʘʟʚʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ 
 

ʑʦʤ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʩʝ 

ʧʦʢʘʞʝ ʥʘ ʢʦʥʪʨʦʣʝʨʘ, ʪʦʡ ʝ 

ʛʦʪʦʚ ʟʘ ʨʘʙʦʪʘ. 

ʀʟʢʣʶʯʚʘʥʝ ʥʘ ʢʦʥʪʨʦʣʝʨʘ/ʧʝʱʪʘ 

ʀʟʢʣʶʯʚʘʥʝ ʦʪ ʢʣʶʯʘ ʟʘ 

ʚʢʣ./ʠʟʢʣ. 
 

ʀʟʢʣʶʯʝʪʝ ʢʣʶʯʘ ʟʘ 

ʚʢʣ./ʠʟʢʣ. ʚ ʧʦʣʦʞʝʥʠʝ ĂOñ. 

ʂʣʶʯʲʪ ʝ ʨʘʟʧʦʣʦʞʝʥ ʦʪ 

ʟʘʜʥʘʪʘ ʩʪʨʘʥʘ ʥʘ ʧʝʱʪʘ. 
 
 

5.2 ʆʪʚʘʨʷʥʝ ʠ ʟʘʪʚʘʨʷʥʝ ʥʘ ʚʨʘʪʘʪʘ 
 

 ɺʅʀʄɸʊɽʃʅʆ 
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ɿʘ ɺʘʰʘ ʙʝʟʦʧʘʩʥʦʩʪ, ʟʘ ʜʘ ʧʨʝʜʧʘʟʠʪʝ ʧʝʱʪʘ ʠ ʩʪʦʢʠʪʝ ʩʠ, 

ʧʨʝʧʦʨʲʯʚʘʤʝ ʜʘ ʦʪʚʘʨʷʪʝ ʧʝʱʪʘ ʝʜʚʘ ʩʣʝʜ ʧʲʣʥʦʪʦ Ⱬ ʦʭʣʘʞʜʘʥʝ. 

ʉʲʱʝʩʪʚʫʚʘ ʦʧʘʩʥʦʩʪ ʦʪ ʠʟʛʘʨʷʥʝ! 

ʆʪʚʘʨʷʥʝʪʦ ʥʘ ʧʝʱʪʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʜ 200ÁC ʚʦʜʠ ʜʦ 

ʧʦʚʠʰʝʥʦ ʠʟʥʦʩʚʘʥʝ ʥʘ ʠʟʦʣʘʮʠʷʪʘ, ʥʘʛʨʝʚʘʪʝʣʥʠʪʝ ʝʣʝʤʝʥʪʠ ʠ 

ʢʦʨʧʫʩʘ ʥʘ ʧʝʱʪʘ. 

 
 

 

 ɺʅʀʄɸʊɽʃʅʆ 

 

ɸʢʦ ʚʨʘʪʘʪʘ ʪʨʷʙʚʘ ʜʘ ʩʝ ʦʪʚʦʨʠ, ʘ ʧʝʱʪʘ ʚʩʝ 

ʦʱʝ ʥʝ ʝ ʠʟʩʪʠʥʘʣʘ ʥʘʧʲʣʥʦ, ʥʦʩʝʪʝ 

ʪʝʨʤʦʫʩʪʦʡʯʠʚʠ ʨʲʢʘʚʠʮʠ, ʟʘ ʜʘ ʧʨʝʜʧʘʟʠʪʝ 

ʨʲʮʝʪʝ ʩʠ. 

ʋʚʝʨʝʪʝ ʩʝ, ʯʝ ʚ ʙʣʠʟʦʩʪ ʜʦ ʦʪʚʦʨʠʪʝ ʥʘ ʧʝʱʪʘ 

ʠʣʠ ʛʦʨʝʱʠ ʧʦʚʲʨʭʥʦʩʪʠ ʥʝ ʩʝ ʦʧʠʨʘʪ ʜʨʝʭʠ, 

ʪʲʡ ʢʘʪʦ ʠʤʘ ʦʧʘʩʥʦʩʪ ʦʪ ʟʘʧʘʣʚʘʥʝʪʦ ʠʤ. 
 
 

ʆʪʚʘʨʷʥʝ ʥʘ ʚʨʘʪʘʪʘ 
 

1. ʆʩʚʦʙʦʜʝʪʝ ʬʠʢʩʘʪʦʨʠʪʝ (1) ʥʘ ʚʲʨʪʷʱʘʪʘ ʩʝ ʚʨʘʪʘ, ʢʘʪʦ ʟʘʚʲʨʪʠʪʝ ʥʘʣʷʚʦ, ʠ ʟʘʚʲʨʪʝʪʝ ʢʲʤ ʧʘʥʪʘʪʘ ʥʘ 

ʚʨʘʪʘʪʘ ʥʘ ʧʝʱʪʘ (2). 

2. ɺʲʨʪʷʱʘʪʘ ʩʝ ʚʨʘʪʘ ʤʦʞʝ ʜʘ ʩʝ ʦʪʚʦʨʠ ʯʨʝʟ ʠʟʜʲʨʧʚʘʥʝ ʟʘ ʨʲʢʦʭʚʘʪʢʘʪʘ (3). ɿʘ ʜʘ ʤʦʞʝʪʝ ʜʘ ʟʘʨʝʜʠʪʝ ʧʝʱʪʘ, 

ʚʲʨʪʷʱʘʪʘ ʩʝ ʚʨʘʪʘ ʪʨʷʙʚʘ ʜʘ ʩʝ ʦʪʚʦʨʠ ʥʘʧʲʣʥʦ. 
 

 
 

 

ɿʘʪʚʦʨʝʪʝ ʚʨʘʪʘʪʘ. 
 

1. ɿʘʪʚʘʨʷʥʝʪʦ ʥʘ ʚʨʘʪʘʪʘ ʩʝ ʠʟʚʲʨʰʚʘ ʚ ʦʙʨʘʪʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ. ɺʥʠʤʘʪʝʣʥʦ ʧʨʠʪʠʩʥʝʪʝ ʚʲʨʪʷʱʘʪʘ ʩʝ 

ʚʨʘʪʘ ʢʲʤ ʦʢʦʣʦʚʨʲʩʪʥʠʷ ʨʲʙ ʥʘ ʧʝʱʪʘ (ʥʝ ʫʜʨʷʡʪʝ ʩ ʪʣʘʩʲʢ). ʊʲʡ ʢʘʪʦ ʚʲʨʪʷʱʘʪʘ ʩʝ ʚʨʘʪʘ ʝ ʪʝʞʢʘ, ʤʦʞʝ ʜʘ 

ʧʦʚʨʝʜʠ ʦʢʦʣʦʚʨʲʩʪʥʠʷ ʨʲʙ ʥʘ ʧʝʱʪʘ ʠ/ʠʣʠ ʥʘ ʚʨʘʪʘʪʘ. 
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ɿʚʝʟʜʦʦʙʨʘʟʥʠ ʦʩʠʛʫʨʠʪʝʣʥʠ ʨʲʢʦʭʚʘʪʢʠ ï ʟʘʜʝʡʩʪʚʘʥʝ ʩ ʢʣʶʯ (ʧʨʠʥʘʜʣʝʞʥʦʩʪ) 
 

1. ɿʚʝʟʜʦʦʙʨʘʟʥʘʪʘ ʦʩʠʛʫʨʠʪʝʣʥʘ ʨʲʢʦʭʚʘʪʢʘ ʧʨʝʜʦʪʚʨʘʪʷʚʘ ʨʘʟʚʠʚʘʥʝʪʦ ʦʪ ʥʝʫʧʲʣʥʦʤʦʱʝʥʠ ʣʠʮʘ. ʂʣʶʯʲʪ (1) 

ʤʦʞʝ ʜʘ ʩʝ ʩʛʲʥʝ, ʪʘʢʘ ʯʝ ʨʘʟʚʠʚʘʥʝʪʦ ʠʣʠ ʟʘʪʷʛʘʥʝʪʦ ʜʘ ʝ ʧʦ-ʤʘʣʢʦ ʟʘʪʨʫʜʥʝʥʦ ʧʨʠ ʧʲʭʥʘʪ ʢʣʶʯ. ʌʠʢʩʠʨʘʱ 

ʤʝʭʘʥʠʟʲʤ ʜʲʨʞʠ ʜʨʲʞʢʘʪʘ ʥʘ ʢʣʶʯʘ ʚ ʩʲʦʪʚʝʪʥʘʪʘ ʧʦʟʠʮʠʷ. 

2. ʉ ʧʲʭʥʘʪ ʢʣʶʯ (2) (ʟʘʚʲʨʪʘʥʝ ʥʝ ʝ ʥʝʦʙʭʦʜʠʤʦ) ʩʝ ʦʩʠʛʫʨʷʚʘ ʥʦʨʤʘʣʥʘʪʘ ʬʫʥʢʮʠʷ ʥʘ ʟʚʝʟʜʦʦʙʨʘʟʥʘʪʘ 

ʨʲʢʦʭʚʘʪʢʘ (ʟʘʪʷʛʘʥʝ/ʨʘʟʚʠʚʘʥʝ). 

3. ɹʝʟ ʧʲʭʥʘʪ ʢʣʶʯ (3), ʩʲʩ ʟʚʝʟʜʦʦʙʨʘʟʥʘʪʘ ʨʲʢʦʭʚʘʪʢʘ ʤʦʞʝ ʩʘʤʦ ʜʘ ʩʝ ʟʘʪʷʛʘ, ʪ.ʝ. ʨʲʢʦʭʚʘʪʢʘʪʘ ʤʦʞʝ ʜʘ ʩʝ 

ʚʲʨʪʠ ʩʘʤʦ ʥʘ ʜʷʩʥʦ. ʇʨʠ ʟʘʚʲʨʪʘʥʝ ʥʘʣʷʚʦ (ʨʘʟʚʠʚʘʥʝ) ʬʠʢʩʠʨʘʱ ʤʝʭʘʥʠʟʲʤ ʧʨʝʢʲʩʚʘ ʚʨʲʟʢʘʪʘ ʤʝʞʜʫ 

ʪʷʣʦʪʦ ʥʘ ʨʲʢʦʭʚʘʪʢʘʪʘ ʠ ʨʝʟʙʦʚʘʥʘʪʘ ʚʪʫʣʢʘ. 
 

 
 

 

ʆʪʚʘʨʷʥʝ ʥʘ ʚʨʘʪʘʪʘ ʩ ʙʲʨʟʦʜʝʡʩʪʚʘʱʦ ʟʘʪʚʘʨʷʱʦ ʫʩʪʨʦʡʩʪʚʦ 
 

ʆʪʚʦʨʝʪʝ ʙʲʨʟʦ ʜʝʡʩʪʚʘʱʦʪʦ ʟʘʪʚʘʨʷʱʦ ʫʩʪʨʦʡʩʪʚʦ, ʪʘʢʘ ʢʘʢʪʦ ʝ ʧʦʢʘʟʘʥʦ ʥʘ ʠʟʦʙʨʘʞʝʥʠʝʪʦ ʧʦ-ʜʦʣʫ. ɺʨʘʪʘʪʘ 

ʤʦʞʝ ʜʘ ʩʝ ʦʪʚʦʨʠ ʣʝʩʥʦ ʯʨʝʟ ʠʟʜʲʨʧʚʘʥʝ ʥʘ ʨʲʢʦʭʚʘʪʢʘʪʘ. ɿʘ ʜʘ ʟʘʨʝʜʠʪʝ ʧʝʱʪʘ ʧʦ-ʣʝʩʥʦ, ʧʨʝʧʦʨʲʯʚʘʤʝ ʜʘ 

ʦʪʚʦʨʠʪʝ ʚʨʘʪʘʪʘ ʥʘʧʲʣʥʦ. 
 

 

 
 

ɿʘʪʚʘʨʷʥʝ ʥʘ ʚʨʘʪʘʪʘ ʩ ʙʲʨʟʦʜʝʡʩʪʚʘʱʦ ʟʘʪʚʘʨʷʱʦ ʫʩʪʨʦʡʩʪʚʦ 
 

ɿʘʪʚʦʨʝʪʝ ʚʨʘʪʘʪʘ ʥʘ ʧʝʱʪʘ ʚʥʠʤʘʪʝʣʥʦ (ʙʝʟ ʜʘ ʷ ʫʜʨʷʪʝ). ɿʘʪʚʦʨʝʪʝ ʙʲʨʟʦ ʜʝʡʩʪʚʘʱʦʪʦ ʟʘʪʚʘʨʷʱʦ ʫʩʪʨʦʡʩʪʚʦ, 

ʪʘʢʘ ʢʘʢʪʦ ʝ ʧʦʢʘʟʘʥʦ ʥʘ ʠʟʦʙʨʘʞʝʥʠʝʪʦ ʧʦ-ʜʦʣʫ. 

ʉʣʝʜ ʟʘʪʚʘʨʷʥʝʪʦ ʩʝ ʫʚʝʨʝʪʝ, ʯʝ ʚʨʘʪʘʪʘ ʝ ʨʘʚʥʦʤʝʨʥʦ ʟʘʪʚʦʨʝʥʘ ʦʪʚʩʷʢʲʜʝ. ʇʨʦʚʝʨʝʪʝ ʙʲʨʟʦ ʜʝʡʩʪʚʘʱʦʪʦ 

ʟʘʪʚʘʨʷʱʦ ʫʩʪʨʦʡʩʪʚʦ ʠ, ʘʢʦ ʝ ʥʝʦʙʭʦʜʠʤʦ, ʨʝʛʫʣʠʨʘʡʪʝ ʬʠʢʩʘʪʦʨʘ (A) ʯʨʝʟ ʥʷʢʦʣʢʦ ʟʘʚʲʨʪʘʥʠʷ, ʪʘʢʘ ʯʝ ʙʲʨʟʦ 

ʜʝʡʩʪʚʘʱʦʪʦ ʟʘʪʚʘʨʷʱʦ ʫʩʪʨʦʡʩʪʚʦ ʜʘ ʤʦʞʝ ʜʘ ʩʝ ʟʘʪʚʘʨʷ ʙʝʟ ʧʨʠʣʘʛʘʥʝ ʥʘ ʩʠʣʘ. 
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5.3 ɿʘʨʝʞʜʘʥʝ 
 

 

ʇʨʝʧʦʨʲʯʚʘʤʝ ɺʠ ʜʘ ʥʦʩʠʪʝ ʧʦʜʭʦʜʷʱʘ ʟʘʱʠʪʥʘ ʧʨʝʩʪʠʣʢʘ ʚ 

ʟʦʥʠʪʝ, ʚ ʢʦʠʪʦ ʩʝ ʨʘʙʦʪʠ, ʢʘʪʦ ʥʘʧʨʠʤʝʨ ʠʟʨʘʙʦʪʚʘʥʝ ʥʘ ʠʟʜʝʣʠʷ 

ʦʪ ʛʣʠʥʘ ʠʣʠ ʦʙʩʣʫʞʚʘʥʝ ʥʘ ʧʝʱʪʘ. ʊʘʟʠ ʟʘʱʠʪʥʘ ʧʨʝʩʪʠʣʢʘ 

ʧʨʝʜʧʘʟʚʘ ʜʨʝʭʠʪʝ ɺʠ ʦʪʜʦʣʫ ʠ ʧʨʝʜʦʪʚʨʘʪʷʚʘ ʠʟʛʘʨʷʥʠʷ 

 
 

¶ ɽʢʩʧʣʦʘʪʠʨʘʡʪʝ ʩʲʦʨʲʞʝʥʠʝʪʦ ʩʘʤʦ ʘʢʦ ʚʩʠʯʢʠ ʟʘʱʠʪʥʠ ʫʩʪʨʦʡʩʪʚʘ ʠ ʫʩʪʨʦʡʩʪʚʘ, ʩʚʲʨʟʘʥʠ ʩ ʙʝʟʦʧʘʩʥʦʩʪʪʘ, 

ʥʘʧʨʠʤʝʨ ʨʘʟʛʣʦʙʷʝʤʠ ʟʘʱʠʪʥʠ ʫʩʪʨʦʡʩʪʚʘ, ʫʩʪʨʦʡʩʪʚʘ ʟʘ ɸɺɸʈʀʁʅʆ ʀɿʂʃʖʏɺɸʅɽ, ʩʤʫʢʘʪʝʣʥʠ 

ʫʩʪʨʦʡʩʪʚʘ ʩʘ ʥʘʣʠʯʥʠ ʠ ʬʫʥʢʮʠʦʥʘʣʥʦ ʛʦʜʥʠ! 

¶ ʊʨʷʙʚʘ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʩʘʤʦ ʪʘʢʠʚʘ ʤʘʪʝʨʠʘʣʠ, ʯʠʠʪʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʘ ʠʟʚʝʩʪʥʠ. ɸʢʦ ʝ ʥʝʦʙʭʦʜʠʤʦ, 
ʩʧʘʟʚʘʡʪʝ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʣʠʩʪʠ ʟʘ ʙʝʟʦʧʘʩʥʦʩʪ ʥʘ ʤʘʪʝʨʠʘʣʠʪʝ. 

¶ ɸʢʦ ʩʝ ʧʦʩʪʘʚʷʪ ʤʥʦʛʦ ʤʘʪʝʨʠʘʣʠ ʚ ʧʝʱʥʦʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʚʨʝʤʝʪʦ ʟʘ ʥʘʛʨʷʚʘʥʝ ʤʦʞʝ ʜʘ ʩʝ ʫʜʲʣʞʠ 
ʟʥʘʯʠʪʝʣʥʦ. ʊʚʲʨʜʝ ʧʣʲʪʥʦʪʦ ʟʘʨʝʞʜʘʥʝ ʦʢʘʟʚʘ ʚʣʠʷʥʠʝ ʚʲʨʭʫ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ.  

¶ ɿʘʨʝʞʜʘʥʝʪʦ ʥʘ ʧʝʱʪʘ ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʟʚʲʨʰʚʘ ʪʘʢʘ, ʯʝ ʜʘ ʩʝ ʠʟʙʷʛʚʘʪ ʛʦʣʝʤʠ ʢʦʥʮʝʥʪʨʠʨʘʥʠ ʪʦʚʘʨʠ 
(ʤʘʢʩʠʤʫʤ 10 ʢʛ/ʜʤĮ). ʄʘʢʩʠʤʘʣʥʦ ʜʦʧʫʩʪʠʤʦʪʦ ʪʝʛʣʦ ʥʘ ʟʘʨʝʞʜʘʥʝʪʦ ʥʝ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʨʝʚʠʰʘʚʘ. 

¶ ɿʘ ʜʘ ʩʝ ʦʩʠʛʫʨʠ ʜʦʙʨʦ ʦʪʚʝʞʜʘʥʝ ʥʘ ʪʦʧʣʠʥʘʪʘ ʦʪ ʧʦʜʦʚʘʪʘ ʥʘʛʨʝʚʘʪʝʣʥʘ ʢʘʤʝʨʘ, ʧʣʦʯʘʪʘ ʦʪ ʩʠʣʠʮʠʝʚ 
ʢʘʨʙʠʜ ʥʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʥʘʧʲʣʥʦ ʧʦʢʨʠʪʘ.  

¶ ɺ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʥʝʦʙʭʦʜʠʤʦʪʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ, ʟʘʨʝʞʜʘʥʝʪʦ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʦʟʠʮʠʦʥʠʨʘ ʥʘ 
ʧʦʜʭʦʜʷʱʠ ʨʘʟʩʪʦʷʥʠʷ ʦʪ ʩʪʝʥʠʪʝ, ʧʦʜʘ, ʚʨʘʪʘʪʘ ʠ ʪʘʚʘʥʘ. ɺ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʠʟʠʩʢʚʘʥʠʷʪʘ ʩʝ ʧʨʝʧʦʨʲʯʚʘ 

ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʜʦʧʲʣʥʠʪʝʣʥʠ ʧʦʤʦʱʥʠ ʩʨʝʜʩʪʚʘ ʟʘ ʠʟʧʠʯʘʥʝ. 

¶ ʇʦʜʦʚʘʪʘ ʠʟʦʣʘʮʠʷ, ʢʘʢʪʦ ʠ ʧʦʜʦʚʘʪʘ ʧʣʦʯʘ ʦʪ ʩʠʣʠʮʠʝʚ ʢʘʨʙʠʜ ʥʝ ʩʘ ʧʦʜʭʦʜʷʱʠ ʟʘ ʥʘʥʘʩʷʥʝ ʥʘ ʩʣʝʧʚʘʱʦ ʩʝ 
ʦʪʜʝʣʷʱʦ ʚʝʱʝʩʪʚʦ, ʥʘʧʨʠʤʝʨ ʘʥʛʦʙʘ. 

¶ ʄʘʢʩʠʤʘʣʥʦʪʦ ʥʘʪʦʚʘʨʚʘʥʝ ʥʘ ʧʦʜʘ ʥʘ ʧʝʱʪʘ (ʪʝʛʣʦ ʥʘ ʟʘʨʝʞʜʘʥʝʪʦ) ʝ ʩʠʣʥʦ ʟʘʚʠʩʠʤʦ ʦʪ ʪʝʤʧʝʨʘʪʫʨʘʪʘ. 
ʂʘʪʦ ʛʨʘʥʠʮʘ ʥʘ ʥʘʪʦʚʘʨʚʘʥʝ ʧʨʝʧʦʨʲʯʚʘʤʝ ʦʢʦʣʦ 50% ʦʪ ʦʙʝʤʘ ʥʘ ʧʝʱʥʦʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʚ ʢʛ. 

 

ɿʘʨʝʞʜʘʥʝ ʥʘ ʧʝʱʪʘ 
 

ɺʢʣʶʯʝʥʠʪʝ ʢʘʪʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪ ʧʦʜʧʦʨʠ (ɸ) ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʦʩʪʘʚʷʪ ʚʲʨʭʫ ʧʦʜʦʚʘʪʘ ʧʣʦʯʘ ʦʪ ʩʠʣʠʮʠʝʚ ʢʘʨʙʠʜ 

(ɺ) ʥʘ ʧʝʱʪʘ ʚʲʚ ʬʦʨʤʘʪʘ ʥʘ ʪʨʠʲʛʲʣʥʠʢ. 

ɺʥʠʤʘʪʝʣʥʦ ʧʦʩʪʘʚʝʪʝ ʧʦʣʠʮʘʪʘ (C), ʜʦʩʪʘʚʝʥʘ ʢʘʪʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪ, ʚ ʮʝʥʪʲʨʘ ʥʘ ʧʨʝʜʚʘʨʠʪʝʣʥʦ 

ʨʘʟʧʨʝʜʝʣʝʥʠʪʝ ʧʦʜʧʦʨʠ. 

ʈʘʟʩʪʦʷʥʠʝʪʦ ʤʝʞʜʫ ʧʦʜʧʦʨʠʪʝ ʟʘʚʠʩʠ ʦʪ ʛʦʣʝʤʠʥʘʪʘ ʥʘ ʧʦʣʠʮʠʪʝ ʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʚʲʟʤʦʞʥʦ ʥʘʡ-ʛʦʣʷʤʦ, ʟʘ ʜʘ 

ʩʝ ʧʦʩʪʠʛʥʝ ʥʝʦʙʭʦʜʠʤʘʪʘ ʩʪʘʙʠʣʥʦʩʪ. 
 

 

 
 

ʇʦʜʨʝʞʜʘʥʝ ʥʘ ʧʦʣʠʮʠʪʝ ʠ ʧʦʜʧʦʨʠʪʝ (ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ) 
 

1. ɿʘ ʧʦʣʠʮʠ ʜʦ ʨʘʟʤʝʨʠ 21,25 x 17,32 ʠʥʯʘ (540 x 440 ʤʤ) ʧʨʝʧʦʨʲʯʚʘʤʝ ʪʨʠʪʦʯʢʦʚʘ ʢʦʥʩʪʨʫʢʮʠʷ ʩ ʧʦʜʧʦʨʠ ʟʘ 

ʧʦʩʪʠʛʘʥʝʪʦ ʥʘ ʩʪʘʙʠʣʥʘ ʢʦʥʩʪʨʫʢʮʠʷ. 
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2. ʇʲʨʚʦ ʧʦʜʨʝʜʝʪʝ ʪʨʠ ʧʦʜʧʦʨʠ (ɺ) ʚʲʚ ʬʦʨʤʘʪʘ ʥʘ ʪʨʠʲʛʲʣʥʠʢ ʚʲʨʭʫ ʧʦʜʦʚʘʪʘ ʧʣʦʯʘ ʦʪ ʩʠʣʠʮʠʝʚ ʢʘʨʙʠʜ (ɸ). 

ʈʘʟʩʪʦʷʥʠʝʪʦ ʤʝʞʜʫ ʧʦʜʧʦʨʠʪʝ (ɺ) ʟʘʚʠʩʠ ʦʪ ʛʦʣʝʤʠʥʘʪʘ ʥʘ ʧʦʣʠʮʠʪʝ ʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʚʲʟʤʦʞʥʦ ʥʘʡ-

ʛʦʣʷʤʦ, ʟʘ ʜʘ ʩʝ ʧʦʩʪʠʛʥʝ ʥʝʦʙʭʦʜʠʤʘʪʘ ʩʪʘʙʠʣʥʦʩʪ. 

3. ʇʦʩʪʘʚʝʪʝ ʧʦʣʠʮʘ (ʉ) ʚʲʨʭʫ ʨʘʟʧʨʝʜʝʣʝʥʠʪʝ ʧʨʝʜʠ ʪʦʚʘ ʧʦʜʧʦʨʠ. ɽʜʚʘ ʩʝʛʘ ʟʘʨʝʜʝʪʝ ʠʟʜʝʣʠʷʪʘ ʟʘ ʠʟʧʠʯʘʥʝ ʚ 

ʧʝʱʪʘ, ʢʘʪʦ ʛʠ ʨʘʟʧʨʝʜʝʣʷʪʝ ʚʲʟʤʦʞʥʦ ʥʘʡ-ʨʘʚʥʦʤʝʨʥʦ. ɸʢʦ ʠʤʘ ʥʫʞʜʘ ʦʪ ʚʪʦʨʠ ʝʪʘʞ, ʪʨʷʙʚʘ ʩ ʧʦʤʦʱʪʘ ʥʘ 

ʥʦʚʠ ʧʦʜʧʦʨʠ ʜʘ ʩʝ ʠʟʜʠʛʥʝ ʚʪʦʨʘʪʘ ʧʦʣʠʮʘ ʥʘ ʥʝʦʙʭʦʜʠʤʦʪʦ ʨʘʟʩʪʦʷʥʠʝ ʥʘʜ ʜʦʣʥʘʪʘ ʧʦʣʠʮʘ. 

ɺʥʠʤʘʥʠʝ: ʇʨʠ ʧʦʩʪʘʚʷʥʝʪʦ ʥʘ ʧʦʣʠʮʘʪʘ/ʠʪʝ ʪʨʷʙʚʘ ʜʘ ʩʝ ʚʥʠʤʘʚʘ ʜʘ ʥʝ ʩʝ ʧʦʚʨʝʜʷʪ ʦʢʦʣʦʚʨʲʩʪʥʠʷʪ ʨʲʙ ʥʘ 

ʚʨʘʪʘʪʘ ʠ ʥʘʛʨʝʚʘʪʝʣʥʠʪʝ ʝʣʝʤʝʥʪʠ. ɿʘʜʲʣʞʠʪʝʣʥʦ ʠʟʙʷʛʚʘʡʪʝ ʜʘ ʜʦʢʦʩʚʘʪʝ ʥʘʛʨʝʚʘʪʝʣʥʠʪʝ ʝʣʝʤʝʥʪʠ, ʢʦʛʘʪʦ 

ʧʦʩʪʘʚʷʪʝ ʧʦʣʠʮʘʪʘ/ʠʪʝ, ʪʲʡ ʢʘʪʦ ʪʦʚʘ ʤʦʞʝ ʜʘ ʜʦʚʝʜʝ ʜʦ ʫʥʠʱʦʞʘʚʘʥʝ ʥʘ ʥʘʛʨʝʚʘʪʝʣʥʠʪʝ ʝʣʝʤʝʥʪʠ. 

ʇʦʜʲʪ ʥʘ ʧʝʱʪʘ ʝ ʠʟʨʘʙʦʪʝʥ ʦʪ ʚʠʩʦʢʦʢʘʯʝʩʪʚʝʥ ʦʛʥʝʫʧʦʨʝʥ ʤʘʪʝʨʠʘʣ, ʥʦ ʪʦʟʠ ʤʘʪʝʨʠʘʣ ʝ ʠʟʢʣʶʯʠʪʝʣʥʦ 

ʯʫʚʩʪʚʠʪʝʣʝʥ ʥʘ ʫʜʘʨ ʠ ʥʘʪʠʩʢ. 

  

 
 

ɿʘ ʤʦʜʝʣʠ ʧʝʱʠ ʩ ʥʷʢʦʣʢʦ ʦʪʜʝʣñʥʠ ʧʦʣʠʮʠ (C) ʥʘ ʝʜʥʦ ʥʠʚʦ, ʧʨʝʧʦʨʲʯʚʘʤʝ ʠʟʛʨʘʞʜʘʥʝʪʦ ʥʘ ʩʪʘʙʠʣʥʘ 

ʢʦʥʩʪʨʫʢʮʠʷ ʧʦʩʨʝʜʩʪʚʦʤ ʪʨʠʪʦʯʢʦʚʘ ʢʦʥʩʪʨʫʢʮʠʷ ʦʪ ʧʦʜʧʦʨʠ (B) ʟʘ ʚʩʷʢʘ ʧʦʣʠʮʘ. 

  
 

ʅʝ ʧʨʝʧʦʨʲʯʚʘʤʝ ʜʘ ʧʦʩʪʘʚʷʪʝ ʛʣʠʥʝʥʠʪʝ ʠʟʜʝʣʠʷ ʜʠʨʝʢʪʥʦ ʚʲʨʭʫ ʧʦʜʦʚʘʪʘ ʧʣʦʯʘ ʦʪ ʩʠʣʠʮʠʝʚ ʢʘʨʙʠʜ (A), ʟʘ ʜʘ 

ʩʝ ʧʦʩʪʠʛʥʝ ʧʦ-ʜʦʙʨʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ. ʅʘ ʧʦʣʠʮʠʪʝ ʤʦʞʝ ʜʘ ʩʝ ʥʘʥʝʩʝ ʧʦʢʨʠʪʠʝ, ʟʘ ʜʘ ʩʝ 

ʧʨʝʜʦʪʚʨʘʪʠ ʟʘʣʝʧʚʘʥʝ ʚʲʨʭʫ ʪʷʭ. ʊʘʢʦʚʘ ʧʦʢʨʠʪʠʝ ʥʝ ʤʦʞʝ ʜʘ ʩʝ ʥʘʥʝʩʝ ʚʲʨʭʫ ʧʦʜʦʚʘʪʘ ʧʣʦʯʘ ʦʪ ʩʠʣʠʮʠʝʚ 

ʢʘʨʙʠʜ, ʟʘʱʦʪʦ ʚʦʜʠ ʜʦ ʨʘʟʨʫʰʘʚʘʥʝ ʥʘ ʛʣʠʥʝʥʠʪʝ ʠʟʜʝʣʠʷ. 
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5.4 ʉʲʚʝʪʠ ʟʘ ʠʟʨʘʙʦʪʚʘʥʝ ʥʘ ʠʟʜʝʣʠʷ ʦʪ ʛʣʠʥʘ 
 

 

ʋʢʘʟʘʥʠʝ 

ʊʨʷʙʚʘ ʜʘ ʩʝ ʩʧʘʟʚʘʪ ʪʝʤʧʝʨʘʪʫʨʥʠʪʝ ʩʧʝʮʠʬʠʢʘʮʠʠ ʟʘ ʛʣʠʥʝʥʠ 

ʚʝʱʝʩʪʚʘ ʠ ʛʣʘʟʫʨʠ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʠʪʝ ʥʘ ʛʣʠʥʘ ʠ ʛʣʘʟʫʨʘ. 

 
 

 

ʋʢʘʟʘʥʠʝ 

ʅʝʧʨʝʢʲʩʥʘʪʘʪʘ ʨʘʙʦʪʘ ʧʨʠ ʤʘʢʩʠʤʘʣʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʤʦʞʝ ʜʘ 

ʜʦʚʝʜʝ ʜʦ ʧʦʚʠʰʝʥʦ ʠʟʥʦʩʚʘʥʝ ʥʘ ʥʘʛʨʝʚʘʪʝʣʥʠ ʝʣʝʤʝʥʪʠ ʠ 

ʠʟʦʣʘʮʠʦʥʥʠ ʤʘʪʝʨʠʘʣʠ. ʇʨʝʧʦʨʲʯʚʘʤʝ ʜʘ ʨʘʙʦʪʠʪʝ ʜʦ ʦʢʦʣʦ 

50ÁC ʧʦʜ ʤʘʢʩʠʤʘʣʥʘʪʘ ʪʝʤʧʝʨʘʪʫʨʘ. 

 
 

ɿʘ ʜʘ ʥʝ ʨʘʟʨʫʰʠʪʝ ʠʟʨʘʙʦʪʝʥʠʪʝ ʩ ʤʥʦʛʦ ʪʨʫʜ ʠ ʣʶʙʦʚ ʠʟʜʝʣʠʷ ʦʪ ʛʣʠʥʘ ʯʨʝʟ ʥʝʧʨʘʚʠʣʥʦ ʠʟʩʫʰʘʚʘʥʝ ʠʣʠ 

ʠʟʧʠʯʘʥʝ, ʪʨʷʙʚʘ ʜʘ ʩʧʘʟʚʘʪʝ ʩʣʝʜʥʠʪʝ ʧʨʠʥʮʠʧʠ: 
 

¶ ʆʩʪʘʚʷʡʪʝ ʛʣʠʥʘʪʘ ʜʘ ʠʟʩʲʭʥʝ ʙʘʚʥʦ ï ʥʝ ʚ ʧʝʱʪʘ, ʦʪʦʧʣʷʚʘʥʦ ʧʦʤʝʱʝʥʠʝ ʠʣʠ ʥʘ ʩʣʲʥʮʝ. 

¶ ʉʫʰʝʪʝ ʧʨʠ ʦʪʩʲʩʪʚʠʝ ʥʘ ʚʲʟʜʫʰʥʦ ʪʝʯʝʥʠʝ ï ʚʲʟʜʫʰʥʦʪʦ ʪʝʯʝʥʠʝ ʚʦʜʠ ʜʦ ʥʝʨʘʚʥʦʤʝʨʥʦ ʩʲʭʥʝʥʝ ʠ 

ʩʲʦʪʚʝʪʥʦ ʧʫʢʥʘʪʠʥʠ ʦʪ ʠʟʩʲʭʚʘʥʝ. 

¶ ʋʚʠʚʘʡʪʝ ʩʪʲʨʯʘʱʠʪʝ ʯʘʩʪʠ (ʥʘʧʨʠʤʝʨ ʜʨʲʞʢʠ) ʣʝʢʦ ʩ ʭʘʨʪʠʷ ʠʣʠ ʬʦʣʠʦ, ʪʲʡ ʢʘʪʦ ʪʝ ʙʠʭʘ ʠʟʩʲʭʥʘʣʠ 

ʧʦ-ʙʲʨʟʦ ʦʪ ʦʩʪʘʥʘʣʘʪʘ ʯʘʩʪ ʥʘ ʩʲʜʘ. ʄʦʛʘʪ ʜʘ ʩʝ ʧʦʷʚʷʪ ʧʫʢʥʘʪʠʥʠ ʥʘ ʤʝʩʪʘʪʘ ʥʘ ʥʘʩʪʘʚʷʥʝ. 

¶ ʇʨʠ ʩʲʭʥʝʥʝ ʛʣʠʥʘʪʘ ʩʝ ʩʚʠʚʘ, ʪ.ʝ. ʦʙʝʤʲʪ ʩʝ ʥʘʤʘʣʷʚʘ ʚʩʣʝʜʩʪʚʠʝ ʟʘʛʫʙʘʪʘ ʥʘ ʚʦʜʘ. ʆʙʝʢʪʠʪʝ, ʢʦʠʪʦ 

ʟʘʣʝʧʚʘʪ ʧʨʠ ʧʦʩʪʘʚʷʥʝʪʦ ʠʤ ʚʲʨʭʫ ʧʣʦʯʘ, ʩʝ ʨʘʟʢʲʩʚʘʪ ʧʨʠ ʩʚʠʚʘʥʝ ï ʟʘʪʦʚʘ ʚʠʥʘʛʠ ʛʠ ʧʦʩʪʘʚʷʡʪʝ 

ʚʲʨʭʫ ʩʚʝʞʘ, ʩʫʭʘ ʧʦʜʣʦʞʢʘ. 

¶ ʆʙʨʲʱʘʡʪʝ ʧʨʝʜʤʝʪʠʪʝ ʧʦ-ʯʝʩʪʦ, ʪʲʡ ʢʘʪʦ ʪʝ ʩʲʭʥʘʪ ʧʦ-ʙʲʨʟʦ ʦʪʛʦʨʝ, ʦʪʢʦʣʢʦʪʦ ʚ ʙʣʠʟʦʩʪ ʜʦ ʦʧʦʨʥʘʪʘ 

ʧʦʚʲʨʭʥʠʥʘ. 

¶ ʍʚʘʱʘʡʪʝ ʩʫʭʠʪʝ ʧʨʝʜʤʝʪʠ ʚʥʠʤʘʪʝʣʥʦ ʩ ʜʚʝʪʝ ʨʲʮʝ, ʘ ʥʝ ʩ ʧʨʲʩʪʠ ʟʘ ʨʲʙʦʚʝʪʝ. ɺ ʪʦʚʘ ʩʲʩʪʦʷʥʠʝ ʪʝ 

ʤʦʛʘʪ ʤʥʦʛʦ ʣʝʩʥʦ ʜʘ ʩʝ ʩʯʫʧʷʪ. 

¶ ʀʟʧʠʯʘʡʪʝ ʚ ʧʝʱʪʘ ʩʘʤʦ ʥʘʧʲʣʥʦ ʠʟʩʫʰʝʥʠ ʧʨʝʜʤʝʪʠ. 

¶ ʅʦʚʦʥʘʥʝʩʝʥʠʪʝ ʘʥʛʦʙʠ ʚʲʨʭʫ ʧʦʣʠʮʠʪʝ ʪʨʷʙʚʘ ʜʘ ʩʘ ʥʘʧʲʣʥʦ ʩʫʭʠ ʧʨʝʜʠ ʧʲʨʚʘʪʘ ʫʧʦʪʨʝʙʘ ʚ ʧʝʱʪʘ. 
 

ʀʟʧʠʯʘʥʝ ʥʘ ʙʠʩʢʚʠʪ 
 

ʂʦʛʘʪʦ ʟʘʛʦʪʦʚʢʘʪʘ ʝ ʥʘʧʲʣʥʦ ʩʫʭʘ ʱʝ ʙʲʜʝ ʠʟʧʝʯʝʥʘ ʥʘ ʙʠʩʢʚʠʪ, ʪ.ʝ ʠʟʧʝʯʝʥʘ ʚ ʧʝʱʪʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘ ʦʢʦʣʦ 

900ÁC ʜʦ 950ÁC. ʇʲʨʚʦʪʦ ʠʟʧʠʯʘʥʝ, ʘ ʟʘ ʥʝʛʣʘʟʠʨʘʥʠ ʛʣʠʥʝʥʠ ʠʟʜʝʣʠʷ ï ʝʜʠʥʩʪʚʝʥʦ ʠʟʧʠʯʘʥʝ, ʧʨʦʤʝʥʷ ʛʣʠʥʘʪʘ 

ʬʠʟʠʯʝʩʢʠ ʠ ʭʠʤʠʯʝʩʢʠ. ʊʷ ʩʪʘʚʘ ʪʚʲʨʜʘ ʠ ʥʝʨʘʟʪʚʦʨʠʤʘ ʚʲʚ ʚʦʜʘ. 



 

48 

ʇʨʠ ʠʟʧʠʯʘʥʝʪʦ ʥʘ ʙʠʩʢʚʠʪ ʠ ʧʲʨʚʠʯʥʦʪʦ ʠʟʧʠʯʘʥʝ, ʧʨʝʜʤʝʪʠʪʝ ʚ ʧʝʱʪʘ ʤʦʛʘʪ ʜʘ ʩʝ ʜʦʧʠʨʘʪ. ʊʝ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ 

ʥʘʨʝʞʜʘʥʠ ʝʜʠʥ ʚʲʨʭʫ ʜʨʫʛ (ʚʢʣ. ʝʜʠʥ ʚ ʜʨʫʛ), ʩʪʠʛʘ ʜʘ ʥʝ ʩʘ ʪʚʲʨʜʝ ʪʝʞʢʠ ʠʣʠ ʜʘ ʥʝ ʩʠ ʧʨʝʯʘʪ ʝʜʠʥ ʜʨʫʛ ʧʨʠ 

ʩʚʠʚʘʥʝʪʦ (ʩʚʠʚʘʥʝʪʦ ʧʨʠ ʠʟʧʠʯʘʥʝ). ʂʘʭʣʠʪʝ ʠʣʠ ʧʣʦʩʢʠʪʝ ʧʣʦʯʠ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʦʩʪʘʚʷʪ ʜʠʨʝʢʪʥʦ ʚʲʨʭʫ 

ʧʦʣʠʮʠʪʝ, ʟʘ ʜʘ ʩʝ ʠʟʙʝʛʥʘʪ ʜʝʬʦʨʤʘʮʠʠ. ʇʦʨʘʜʠ ʪʦʚʘ ʤʥʦʛʦ ʟʘʚʠʩʠ ʦʪ ʛʦʣʝʤʠʥʘʪʘ ʥʘ ʧʨʝʜʤʝʪʠʪʝ, ʜʘʣʠ ʪʝ ʱʝ 

ʙʲʜʘʪ ʥʘʨʝʜʝʥʠ ʥʘ ʥʷʢʦʣʢʦ ʝʪʘʞʘ ʚʲʨʭʫ ʧʦʣʠʮʠʪʝ ʠʣʠ ʧʲʢ ʥʷʢʦʣʢʦ ʛʦʣʝʤʠ ʧʨʝʜʤʝʪʘ ʱʝ ʥʘʧʲʣʥʷʪ ʮʷʣʘʪʘ ʧʝʱ. 

ɺʲʧʨʝʢʠ ʪʦʚʘ ʧʝʱʥʘʪʘ ʢʘʤʝʨʘ ʥʝ ʪʨʷʙʚʘ ʜʘ ʩʝ Ăʧʨʝʪʦʚʘʨʚʘñ ʠʣʠ ʜʘ ʩʝ ʟʘʨʝʞʜʘ ʧʨʝʢʘʣʝʥʦ ʧʣʲʪʥʦ.  

ɿʘ ʧʨʦʮʝʩʘ ʥʘ ʠʟʧʠʯʘʥʝ ʝ ʚʘʞʥʦ ʜʘ ʩʝ ʟʥʘʝ, ʢʘʢʚʦ ʩʝ ʩʣʫʯʚʘ ʩ ʠʟʜʝʣʠʷʪʘ ʟʘ ʠʟʧʠʯʘʥʝ. ʊʝ ʛʫʙʷʪ ʚʩʝ ʦʱʝ ʤʥʦʛʦ 

ʭʠʤʠʯʝʩʢʠ ʩʚʲʨʟʘʥʘ ʚʦʜʘ ʠ ʩʝ ʩʚʠʚʘʪ. ɸʢʦ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʥʘ ʧʝʱʪʘ ʩʝ ʫʚʝʣʠʯʠ ʪʚʲʨʜʝ ʙʲʨʟʦ, ʚʦʜʥʠʪʝ ʧʘʨʠ ʥʷʤʘ 

ʜʘ ʠʤʘʪ ʜʦʩʪʘʪʲʯʥʦ ʚʨʝʤʝ ʜʘ ʩʝ ʦʪʜʝʣʷʪ. ʇʨʝʜʤʝʪʠʪʝ ʤʦʛʘʪ ʜʘ ʩʝ ʩʮʝʧʷʪ, ʘ ʩ ʪʦʚʘ ʜʘ ʧʦʚʨʝʜʷʪ ʠ ʧʝʱʪʘ. ɿʘʪʦʚʘ 

ʧʝʱʪʘ ʪʨʷʙʚʘ ʜʘ ʩʝ ʟʘʛʨʷʚʘ ʙʘʚʥʦ. ʂʦʥʪʨʦʣʝʨʠʪʝ Nabertherm ʧʦʝʤʘʪ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʪʘʟʠ ʟʘʜʘʯʘ ʥʘʧʲʣʥʦ 

ʘʚʪʦʤʘʪʠʯʥʦ. ʆʪ ʪʦʟʠ ʤʦʤʝʥʪ ʥʘʪʘʪʲʢ ʤʦʞʝʪʝ ʜʘ ʜʦʩʪʠʛʥʝʪʝ ʢʨʘʡʥʘʪʘ ʪʝʤʧʝʨʘʪʫʨʘ ʩ ʧʲʣʥʘ ʤʦʱʥʦʩʪ. ʇʦ ʚʨʝʤʝ 

ʥʘ ʬʘʟʘʪʘ ʥʘ ʠʟʧʘʨʷʚʘʥʝ ʰʠʙʲʨʲʪ ʟʘ ʚʲʟʜʫʭ ʥʘ ʧʝʱʪʘ ʪʨʷʙʚʘ ʜʘ ʩʝ ʦʪʚʦʨʠ, ʪʲʡ ʢʘʪʦ ʧʦ ʪʦʟʠ ʥʘʯʠʥ ʩʝ ʩʲʟʜʘʚʘ 

ʝʬʝʢʪ ʥʘ ʪʝʯʝʥʠʝ ʠ ʚʣʘʛʘʪʘ ʩʝ ʠʟʚʝʞʜʘ ʦʪ ʧʝʱʪʘ ʥʘʛʦʨʝ ʧʨʝʟ ʪʨʲʙʥʘʪʘ ʥʘʩʪʘʚʢʘ ʟʘ ʦʪʨʘʙʦʪʝʥ ʚʲʟʜʫʭ. ʉʣʝʜ ʬʘʟʘʪʘ 

ʥʘ ʠʟʧʘʨʷʚʘʥʝ ʰʠʙʲʨʲʪ ʟʘ ʩʚʝʞ ʚʲʟʜʫʭ ʪʨʷʙʚʘ ʜʘ ʩʝ ʟʘʪʚʦʨʠ, ʟʘ ʜʘ ʩʝ ʧʦʜʦʙʨʠ ʨʘʚʥʦʤʝʨʥʦʩʪʪʘ ʥʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ 

ʧʨʠ ʛʦʨʥʘʪʘ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʠʟʧʠʯʘʥʝ.  

ʇʦʨʘʜʠ ʛʦʣʝʤʠʪʝ ʨʘʟʤʝʨʠ ʠ ʜʦʙʨʘʪʘ ʠʟʦʣʘʮʠʷ ʥʘ ʧʝʱʪʘ, ʦʭʣʘʞʜʘʥʝʪʦ ʧʨʦʜʲʣʞʘʚʘ ʥʷʢʦʣʢʦ ʯʘʩʘ. ʊʨʷʙʚʘ ʜʘ ʩʪʝ 

ʪʲʨʧʝʣʠʚʠ. ɽʜʚʘ ʢʦʛʘʪʦ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʚ ʧʝʱʪʘ ʧʘʜʥʝ ʥʘ ʦʢʦʣʦ 200ÁC,ʤʦʞʝ ʜʘ ʩʝ ʦʪʚʦʨʠ ʩʲʚʩʝʤ ʣʝʢʦ ʢʘʧʘʢʘ. 

ʉʣʝʜ ʦʪʚʘʨʷʥʝ ʤʦʞʝ ʜʘ ʫʩʪʘʥʦʚʠʪʝ, ʯʝ ʙʠʩʢʚʠʪʲʪ ʝ ʩʪʘʥʘʣ ʧʦ-ʤʘʣʲʢ. ʊʦʡ ʠʤʘ ʷʩʝʥ ʟʚʫʢ, ʘ ʛʣʠʥʘʪʘ ʝ ʧʨʦʤʝʥʠʣʘ 

ʮʚʝʪʘ ʩʠ. 
 

ʀʟʧʠʯʘʥʝ ʥʘ ʛʣʘʟʫʨʘ 
 

ʀʟʧʠʯʘʥʝʪʦ ʥʘ ʛʣʘʟʫʨʘʪʘ ʧʦ ʧʨʘʚʠʣʦ ʝ ʧʦʩʣʝʜʥʦʪʦ ʠʟʧʠʯʘʥʝ. ʊʝʤʧʝʨʘʪʫʨʥʠʷʪ ʜʠʘʧʘʟʦʥ ʟʘ ʧʦʨʝʩʪʘ ʢʝʨʘʤʠʢʘ ʝ ʦʪ 

1020ÁC ʜʦ 1100ÁC. ɿʘ ʠʟʧʠʯʘʥʝ ʥʘ ʢʘʤʝʥʥʘ ʢʝʨʘʤʠʢʘ ʧʝʱʪʘ ʪʨʷʙʚʘ ʜʘ ʜʦʩʪʠʛʥʝ ʤʠʥʠʤʘʣʥʘ ʪʝʤʧʝʨʘʪʫʨʘ 1250ÁC. 

ɻʣʘʟʫʨʠʪʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʘʜʘʧʪʠʨʘʥʠ ʢʲʤ ʩʲʦʪʚʝʪʥʠʷ ʪʝʤʧʝʨʘʪʫʨʝʥ ʜʠʘʧʘʟʦʥ. 

ʇʨʝʜʠ ʠʟʧʠʯʘʥʝ ʥʘ ʛʣʘʟʫʨʘ, ʚʲʨʭʫ ʛʦʨʥʘʪʘ ʩʪʨʘʥʘ ʥʘ ʰʘʤʦʪʥʠʪʝ ʧʣʦʯʠ ʪʨʷʙʚʘ ʜʘ ʩʝ ʥʘʥʝʩʝ ʪʲʥʲʢ ʩʣʦʡ ʦʪʜʝʣʷʱʦ 

ʚʝʱʝʩʪʚʦ. ʊʦʟʠ ʩʣʦʡ ʪʨʷʙʚʘ ʜʘ ʩʝ ʦʙʥʦʚʷʚʘ ʦʪ ʚʨʝʤʝ ʥʘ ʚʨʝʤʝ. 

ʂʦʥʪʨʦʣʠʨʘʡʪʝ ʦʧʦʨʥʠʪʝ ʧʦʚʲʨʭʥʠʥʠ ï ʧʦ ʪʷʭ ʥʝ ʪʨʷʙʚʘ ʜʘ ʠʤʘ ʛʣʘʟʫʨʘ. ɿʘʛʦʪʦʚʢʠ ʩ ʛʣʘʟʠʨʘʥʠ ʜʲʥʘ ʤʦʛʘʪ ʜʘ ʩʝ 

ʠʟʧʠʯʘʪ ʩʘʤʦ ʚʲʨʭʫ ʪʨʠʥʦʛʠ ʠʣʠ ʪʨʠʲʛʲʣʥʠ ʣʝʪʚʠ. ɻʣʘʟʠʨʘʥʠʪʝ ʟʘʛʦʪʦʚʢʠ ʪʨʷʙʚʘ ʜʘ ʩʝ ʭʚʘʱʘʪ ʠʟʢʣʶʯʠʪʝʣʥʦ 

ʚʥʠʤʘʪʝʣʥʦ ʠ ʥʝ ʟʘ ʨʲʙʦʚʝʪʝ. ʊʝ ʥʝ ʪʨʷʙʚʘ ʜʘ ʩʝ ʜʦʧʠʨʘʪ ʚ ʧʝʱʪʘ ï ʛʣʘʟʫʨʠʪʝ ʠʤ ʙʠʭʘ ʩʝ ʨʘʟʪʦʧʠʣʠ. ʆʩʚʝʥ ʪʦʚʘ 

ʪʨʷʙʚʘ ʜʘ ʩʝ ʩʧʘʟʚʘ ʤʠʥʠʤʘʣʥʦ ʨʘʟʩʪʦʷʥʠʝ 25 ʤʤ ʦʪ ʥʘʛʨʝʚʘʪʝʣʥʠʪʝ ʝʣʝʤʝʥʪʠ. ʅʝʩʠʥʪʝʨʦʚʘʥʠʪʝ ʛʣʘʟʫʨʠ ʥʝ 

ʪʨʷʙʚʘ ʜʘ ʩʝ ʜʦʧʠʨʘʪ ʜʦ ʥʘʛʨʝʚʘʪʝʣʥʠʪʝ ʝʣʝʤʝʥʪʠ. 

ʂʲʤ ʝʜʥʦ ʠʟʧʠʯʘʥʝ ʜʦʙʘʚʷʡʪʝ ʚʠʥʘʛʠ ʛʣʘʟʫʨʠ ʩʘʤʦ ʦʪ ʝʜʠʥ ʜʠʘʧʘʟʦʥ ʥʘ ʠʟʧʠʯʘʥʝ. ʀʟʧʠʯʘʡʪʝ ʜʦ ʦʢʦʣʦ 500ÁC 

ʧʨʠ ʙʘʚʥʘ ʩʢʦʨʦʩʪ ʥʘ ʥʘʛʨʷʚʘʥʝ (ʦʢʦʣʦ 180ÁC ʥʘ ʯʘʩ). ʊʘʢʘ ʚʦʜʘʪʘ ʦʪ ʛʣʘʟʫʨʘʪʘ ʤʦʞʝ ʜʘ ʠʟʚʝʪʨʷ. ʉʣʝʜ ʪʦʚʘ 

ʥʘʛʨʷʚʘʡʪʝ ʩ ʧʲʣʥʘ ʤʦʱʥʦʩʪ ʜʦ ʜʦʩʪʠʛʘʥʝ ʥʘ ʢʨʘʡʥʘʪʘ ʪʝʤʧʝʨʘʪʫʨʘ. ʊʷ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʧʦʜʜʲʨʞʘʥʘ ʦʢʦʣʦ 

30 ʤʠʥʫʪʠ, ʟʘ ʜʘ ʤʦʞʝ ʛʣʘʟʫʨʠʪʝ ʥʘ ʚʩʠʯʢʠ ʤʝʩʪʘ ʚ ʧʝʱʪʘ ʟʘ ʠʟʧʠʯʘʥʝ ʜʘ ʩʝ ʩʪʦʧʷʪ ʨʘʚʥʦʤʝʨʥʦ. 

ʂʘʧʘʢʲʪ/ʚʨʘʪʘʪʘ ʥʘ ʧʝʱʪʘ ʤʦʞʝ ʜʘ ʩʝ ʦʪʚʦʨʷʪ ʝʜʚʘ ʩʣʝʜ ʢʘʪʦ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʧʘʜʥʝ ʧʦʜ 50ÁC. ɺʩʣʝʜʩʪʚʠʝ ʥʘ 

ʧʨʝʞʜʝʚʨʝʤʝʥʥʦ ʦʪʚʘʨʷʥʝ ʥʘ ʢʘʧʘʢʘ ʥʘ ʧʝʱʪʘ ʩʝ ʦʙʨʘʟʫʚʘʪ ʤʥʦʛʦ ʧʫʢʥʘʪʠʥʠ ʧʦ ʛʣʘʟʫʨʘʪʘ. 

ɽʚʝʥʪʫʘʣʥʠ ʢʘʧʢʠ ʛʣʘʟʫʨʘ ʥʘ ʧʦʜʘ ʥʘ ʩʲʜʘ ʠ ʚʲʨʭʫ ʧʦʣʠʮʠʪʝ ʤʦʛʘʪ ʜʘ ʩʝ ʦʪʥʝʤʘʪ ʩʲʩ ʰʣʠʬʦʚʲʯʝʥ ʢʘʤʲʢ ʠʣʠ 

ʲʛʣʦʰʣʘʡʬ, ʢʘʪʦ ʩʝ ʩʧʘʟʚʘʪ ʚʩʠʯʢʠ ʨʘʟʧʦʨʝʜʙʠ ʟʘ ʟʘʱʠʪʘ. 

ʇʦ ʧʨʠʥʮʠʧ ʥʝ ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʤʥʦʛʦ ʪʝʯʥʠ ʛʣʘʟʫʨʠ, ʟʘ ʜʘ ʩʝ ʠʟʙʝʛʥʝ ʧʦʚʨʝʞʜʘʥʝ ʥʘ ʧʦʣʠʮʠʪʝ, 

ʠʟʦʣʘʮʠʷʪʘ ʥʘ ʧʝʱʪʘ, ʥʘʛʨʝʚʘʪʝʣʥʠʪʝ ʝʣʝʤʝʥʪʠ ʠ ʧʝʱʪʘ. 
 

ʆʭʣʘʞʜʘʥʝ 
 

ɺ ʧʝʱʪʘ ʟʘ ʠʟʧʠʯʘʥʝ Ăʝʩʪʝʩʪʚʝʥʦ ʦʭʣʘʞʜʘʥʝñ ʦʟʥʘʯʘʚʘ ʧʨʦʮʝʩ, ʧʨʠ ʢʦʡʪʦ ʧʝʱʪʘ ʙʘʚʥʦ ʩʝ ʦʭʣʘʞʜʘ ʜʦ ʩʪʘʡʥʘ 

ʪʝʤʧʝʨʘʪʫʨʘ ʩʣʝʜ ʧʨʦʮʝʩʘ ʥʘ ʠʟʧʠʯʘʥʝ ʙʝʟ ʘʢʪʠʚʥʦ ʦʭʣʘʞʜʘʥʝ (ʥʘʧʨʠʤʝʨ ʯʨʝʟ ʦʪʚʘʨʷʥʝ ʥʘ ʚʨʘʪʘʪʘ ʥʘ ʧʝʱʪʘ) ʠ 

ʙʝʟ ʘʢʪʠʚʥʦ ʥʘʛʨʷʚʘʥʝ.  

ɽʩʪʝʩʪʚʝʥʦʪʦ ʦʭʣʘʞʜʘʥʝ ʦʩʠʛʫʨʷʚʘ ʨʘʚʥʦʤʝʨʥʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ, ʢʦʝʪʦ ʛʘʨʘʥʪʠʨʘ ʩʪʨʫʢʪʫʨʥʘʪʘ 

ʮʷʣʦʩʪ ʥʘ ʢʝʨʘʤʠʯʥʠʪʝ ʠʟʜʝʣʠʷ ʠ ʧʨʝʜʧʘʟʚʘ ʧʦʤʦʱʥʠʪʝ ʩʨʝʜʩʪʚʘ ʟʘ ʠʟʧʠʯʘʥʝ. 

ʊʦʟʠ ʧʨʦʮʝʩ ʤʦʞʝ ʜʘ ʦʪʥʝʤʝ ʦʪ ʥʷʢʦʣʢʦ ʯʘʩʘ ʜʦ ʜʥʠ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʨʘʟʤʝʨʘ ʥʘ ʧʝʱʪʘ, ʪʝʛʣʦʪʦ ʥʘ ʟʘʨʝʞʜʘʥʝʪʦ 

ʠ ʧʣʲʪʥʦʩʪʪʘ ʥʘ ʟʘʨʝʞʜʘʥʝ.  

ʉʢʦʨʦʩʪʪʘ ʥʘ ʝʩʪʝʩʪʚʝʥʦʪʦ ʦʭʣʘʞʜʘʥʝ ʝ ʨʘʟʣʠʯʥʘ. ʇʨʠ ʚʠʩʦʢʠ ʪʝʤʧʝʨʘʪʫʨʠ ʧʝʱʪʘ ʩʝ ʦʭʣʘʞʜʘ ʙʲʨʟʦ. ʉ 

ʧʦʥʠʞʘʚʘʥʝ ʥʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʩʢʦʨʦʩʪʪʘ ʥʘ ʦʭʣʘʞʜʘʥʝ ʩʝ ʟʘʙʘʚʷ.  

ɽʩʪʝʩʪʚʝʥʦʪʦ ʦʭʣʘʞʜʘʥʝ ʝ ʫʥʠʚʝʨʩʘʣʥʘ ʧʨʝʧʦʨʲʢʘ, ʢʦʷʪʦ ʛʘʨʘʥʪʠʨʘ ʫʩʧʝʭ ʚ ʧʦʚʝʯʝʪʦ ʧʨʠʣʦʞʝʥʠʷ. 
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ʇʦʨʘʜʠ ʜʝʙʝʣʠʥʘʪʘ ʥʘ ʩʪʝʥʠʪʝ ʩʠ ʥʘʧʨʠʤʝʨ ʥʷʢʦʠ ʜʝʪʘʡʣʠ ʠʟʠʩʢʚʘʪ ʟʥʘʯʠʪʝʣʥʦ ʧʦ-ʥʠʩʢʠ ʩʢʦʨʦʩʪʠ ʥʘ 

ʦʭʣʘʞʜʘʥʝ ʦʪ ʝʩʪʝʩʪʚʝʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʦʭʣʘʞʜʘʥʝ ʥʘ ʧʝʱʪʘ. ɺ ʪʝʟʠ ʩʣʫʯʘʠ ʦʭʣʘʞʜʘʥʝʪʦ ʩʝ ʧʦʩʪʠʛʘ ʯʨʝʟ 

ʘʢʪʠʚʥʦ ʦʪʦʧʣʝʥʠʝ. 
 

5.5 ʂʣʘʧʘ ʟʘ ʦʪʨʘʙʦʪʝʥ ʚʲʟʜʫʭ (ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʤʦʜʝʣʘ) 
 

ɼʚʠʛʘʪʝʣʥʦ ʟʘʜʚʠʞʚʘʥʘ/ʠ ʢʣʘʧʘ/ʠ ʟʘ ʦʪʨʘʙʦʪʝʥ ʚʲʟʜʫʭ (ʜʦʧʲʣʥʠʪʝʣʥʦ ʦʙʦʨʫʜʚʘʥʝ) 
 

ʊʘʟʠ ʧʝʱ ʠʤʘ ʨʝʛʫʣʠʨʫʝʤʘ ʢʣʘʧʘ ʟʘ ʦʪʨʘʙʦʪʝʥ ʚʲʟʜʫʭ. ʂʣʘʧʘʪʘ ʟʘ ʦʪʨʘʙʦʪʝʥ ʚʲʟʜʫʭ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʥʘʜʝʞʜʥʦ 

ʦʪʚʝʞʜʘʥʝ ʦʪ ʧʝʱʪʘ ʥʘ ʩʚʲʨʟʘʥʠʪʝ ʩ ʧʨʦʮʝʩʘ ʦʪʨʘʙʦʪʝʥʠ ʛʘʟʦʚʝ. ʇʝʱʪʘ ʩʝ ʩʥʘʙʜʷʚʘ ʜʦʧʲʣʥʠʪʝʣʥʦ ʩ ʧʨʠʪʦʯʝʥ 

ʚʲʟʜʫʭ ʯʨʝʟ ʰʠʙʲʨʘ ʟʘ ʚʲʟʜʫʭ/ʢʣʘʧʘʪʘ ʟʘ ʚʲʟʜʫʭ ʠʣʠ ʚʝʥʪʠʣʘʪʦʨ ʟʘ ʧʨʠʪʦʯʝʥ ʚʲʟʜʫʭ (ʜʦʧʲʣʥʠʪʝʣʥʦ 

ʦʙʦʨʫʜʚʘʥʝ). 

ʇʦʩʪʦʷʥʝʥ ʘʪʤʦʩʬʝʨʝʥ ʦʙʤʝʥ ʩʝ ʠʟʚʲʨʰʚʘ, ʢʦʛʘʪʦ ʩʝ ʦʪʚʦʨʷʪ ʰʠʙʲʨʘ ʟʘ ʚʲʟʜʫʭ/ʢʣʘʧʘʪʘ ʟʘ ʚʲʟʜʫʭ ʠ ʢʣʘʧʘʪʘ ʟʘ 

ʦʪʨʘʙʦʪʝʥ ʚʲʟʜʫʭ. 
 

 

ʋʢʘʟʘʥʠʝ 

ʈʘʙʦʪʘʪʘ ʩ ʦʪʚʦʨʝʥʠ ʢʣʘʧʠ ʤʦʞʝ ʜʘ ʧʨʦʤʝʥʠ ʪʝʤʧʝʨʘʪʫʨʥʠʪʝ 

ʧʘʨʘʤʝʪʨʠ ʠ ʩʢʦʨʦʩʪʪʘ ʥʘ ʥʘʛʨʷʚʘʥʝ ʚ ʧʝʱʥʦʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ. 

ɺ ʩʣʫʯʘʡ ʥʘ ʯʫʚʩʪʚʠʪʝʣʥʦ ʟʘʨʝʞʜʘʥʝ ʤʦʞʝ ʜʘ ʝ ʥʝʦʙʭʦʜʠʤʦ 

ʠʟʚʲʨʰʚʘʥʝʪʦ ʥʘ ʠʟʧʠʪʚʘʥʝ ʟʘ ʨʘʚʥʦʤʝʨʥʦʩʪ ʥʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ, ʟʘ 

ʜʘ ʩʝ ʦʧʪʠʤʠʟʠʨʘ ʧʨʦʮʝʩʘ. 
 
 

  

ʂʣʘʧʘ ʟʘ ʦʪʨʘʙʦʪʝʥ ʚʲʟʜʫʭ ʟʘʪʚʦʨʝʥʘ ʂʣʘʧʘ ʟʘ ʦʪʨʘʙʦʪʝʥ ʚʲʟʜʫʭ ʦʪʚʦʨʝʥʘ 

 
 

5.6 ʐʠʙʲʨ ʟʘ ʚʲʟʜʫʭ/ʢʣʘʧʘ ʟʘ ʚʲʟʜʫʭ (ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʤʦʜʝʣʘ) 
 

ʂʦʣʠʯʝʩʪʚʦʪʦ ʥʘ ʧʦʜʘʚʘʥʠʷ ʚʲʟʜʫʭ ʤʦʞʝ ʜʘ ʩʝ ʨʝʛʫʣʠʨʘ ʦʪ ʰʠʙʲʨʘ ʟʘ ʚʲʟʜʫʭ ʠʣʠ ʢʣʘʧʘʪʘ ʟʘ ʚʲʟʜʫʭ (ʚ 

ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʤʦʜʝʣʘ). ʐʠʙʲʨʲʪ ʟʘ ʚʲʟʜʫʭ/ʢʣʘʧʘʪʘ ʟʘ ʚʲʟʜʫʭ ʝ ʨʘʟʧʦʣʦʞʝʥ/ʘ ʦʪ ʜʦʣʥʘʪʘ ʩʪʨʘʥʘ ʥʘ ʧʝʱʪʘ. 
 

ʉʣʝʜ ʢʘʪʦ ʭʠʤʠʯʝʩʢʠ ʩʚʲʨʟʘʥʘʪʘ ʚʦʜʘ ʩʝ ʦʪʜʝʣʠ ʦʪ ʢʝʨʘʤʠʢʘʪʘ ʧʦ ʚʨʝʤʝ ʥʘ ʠʟʧʠʯʘʥʝʪʦ (ʤʘʢʩʠʤʫʤ 600ÁC), ʝ 

ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʟʘʪʚʦʨʠʪʝ ʰʠʙʲʨʘ ʟʘ ʚʲʟʜʫʭ ʠʣʠ ʢʣʘʧʘʪʘ ʟʘ ʚʲʟʜʫʭ (ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʤʦʜʝʣʘ), ʟʘ ʜʘ ʩʝ 

ʧʨʝʜʦʪʚʨʘʪʠ ʚʲʟʥʠʢʚʘʥʝʪʦ ʥʘ ʚʲʟʜʫʰʥʘ ʪʝʛʣʠʪʝʣʥʘ ʩʠʣʘ ʠ ʜʘ ʩʝ ʦʩʠʛʫʨʠ ʜʦʙʨʘ ʨʘʚʥʦʤʝʨʥʦʩʪ ʥʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʚ 

ʛʦʨʥʠʷ ʪʝʤʧʝʨʘʪʫʨʝʥ ʜʠʘʧʘʟʦʥ. 
 

ʊʘʟʠ ʬʫʥʢʮʠʷ ʧʦʟʚʦʣʷʚʘ ʥʘ ʢʝʨʘʤʠʢʘʪʘ ʜʘ ʜʦʠʟʩʲʭʥʝ ʧʨʠ ʥʠʩʢʠ ʪʝʤʧʝʨʘʪʫʨʠ, ʧʨʝʜʠ ʜʘ ʟʘʧʦʯʥʝ ʜʝʡʩʪʚʠʪʝʣʥʦʪʦ 

ʠʟʧʠʯʘʥʝ ʩʲʩ ʟʘʪʚʦʨʝʥʘ ʢʣʘʧʘ ʟʘ ʚʲʟʜʫʭ (ʜʦʙʨʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʚ ʧʝʱʥʦʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ). 
 

ɸʢʦ ʩʝ ʠʟʧʦʣʟʚʘ ʨʲʯʥʘ ʢʣʘʧʘ ʟʘ ʚʲʟʜʫʭ, ʪʷ ʪʨʷʙʚʘ ʜʘ ʩʝ ʦʪʚʘʨʷ ʠ ʟʘʪʚʘʨʷ ʨʲʯʥʦ ʧʨʝʜʠ ʩʪʘʨʪʠʨʘʥʝ ʥʘ ʧʨʦʛʨʘʤʘʪʘ 

ʠ ʧʦ ʚʨʝʤʝ ʥʘ ʨʘʙʦʪʘʪʘ ʥʘ ʧʝʱʪʘ. 
 

 

ʂʣʘʧʘ ʟʘ ʚʲʟʜʫʭ 

 

1 = ʟʘʪʚʘʨʷʥʝ 

2 = ʦʪʚʘʨʷʥʝ 
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ʐʠʙʲʨ ʟʘ ʚʲʟʜʫʭ 

 

1 = ʟʘʪʚʘʨʷʥʝ 

2 = ʦʪʚʘʨʷʥʝ 

 
 

5.7 ʉʭʝʤʘʪʠʯʥʦ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʧʦʜʘʚʘʥʝʪʦ ʥʘ ʧʨʠʪʦʯʝʥ ʚʲʟʜʫʭ 
 

ʇʨʠ ʠʟʧʠʯʘʥʝʪʦ ʥʘ ʢʝʨʘʤʠʢʘ ʚʲʟʥʠʢʚʘʪ ʛʘʟʦʚʝ, ʧʘʨʠ ʠ ʚʣʘʛʘ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʜʦʚʝʜʘʪ ʜʦ ʢʦʨʦʟʠʨʘʥʝ ʥʘ ʧʝʱʪʘ. ɿʘ 

ʜʘ ʩʝ ʦʩʠʛʫʨʠ ʦʧʪʠʤʘʣʥʦ ʦʪʚʝʞʜʘʥʝ ʥʘ ʦʪʨʘʙʦʪʝʥʠʷ ʚʲʟʜʫʭ ʥʘʚʲʥ, ʦʪʚʦʨʲʪ ʟʘ ʧʦʜʘʚʘʥʝ ʥʘ ʚʲʟʜʫʭ ʠ ʢʣʘʧʘʪʘ ʟʘ 

ʦʪʨʘʙʦʪʝʥ ʚʲʟʜʫʭ (ʘʢʦ ʠʤʘ ʪʘʢʘʚʘ) ʪʨʷʙʚʘ ʚ ʠʜʝʘʣʥʠʷ ʩʣʫʯʘʡ ʜʘ ʙʲʜʘʪ ʦʪʚʦʨʝʥʠ ʜʦ ʜʦʩʪʠʛʘʥʝ ʥʘ 650ÁC ʠ ʩʣʝʜ 

ʪʦʚʘ ʟʘʪʚʦʨʝʥʠ, ʟʘ ʜʘ ʩʝ ʧʦʩʪʠʛʥʝ ʜʦʙʨʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ. 

ʆʪʚʦʨʲʪ ʟʘ ʧʦʜʘʚʘʥʝ ʥʘ ʚʲʟʜʫʭ (ʠ ʢʣʘʧʘʪʘ ʟʘ ʦʪʨʘʙʦʪʝʥ ʚʲʟʜʫʭ, ʘʢʦ ʠʤʘ ʪʘʢʘʚʘ) ʤʦʞʝ ʜʘ ʩʝ ʦʪʚʦʨʠ, ʟʘ ʜʘ ʤʦʞʝ ʜʘ 

ʩʝ ʥʘʤʘʣʠ ʚʨʝʤʝʪʦ ʟʘ ʦʭʣʘʞʜʘʥʝ ʩʣʝʜ ʠʟʧʠʯʘʥʝ. 
 

ʆʪʨʘʙʦʪʝʥ ʚʲʟʜʫʭ (ʦʪʚʦʨʝʥʦ) ï 

ʦʪʚʝʞʜʘ ʩʝ ʦʪ ʧʝʱʪʘ (ʩʣʘʙ 

ʚʲʟʜʫʰʝʥ ʧʦʪʦʢ) 

ʆʪʨʘʙʦʪʝʥ ʚʲʟʜʫʭ (ʦʪʚʦʨʝʥʦ) ï 

ʧʦʩʪʦʷʥʝʥ ʘʪʤʦʩʬʝʨʝʥ ʦʙʤʝʥ 

(ʩʠʣʝʥ ʚʲʟʜʫʰʝʥ ʧʦʪʦʢ) 

ʂʣʘʧʘ ʟʘ ʦʪʨʘʙʦʪʝʥ ʚʲʟʜʫʭ (ʘʢʦ 

ʠʤʘ ʪʘʢʘʚʘ) ï ʟʘʪʚʦʨʝʥʘ. ʅʝ ʩʝ 

ʠʟʚʲʨʰʚʘ ʘʪʤʦʩʬʝʨʝʥ ʦʙʤʝʥ 

   

ɺʲʟʜʫʭ ï ʟʘʪʚʦʨʝʥʦ ɺʲʟʜʫʭ ï ʦʪʚʦʨʝʥʦ ɺʲʟʜʫʭ ï ʟʘʪʚʦʨʝʥʦ 

 
 

5.8 ɺʝʥʪʠʣʘʪʦʨ ʟʘ ʧʨʠʪʦʯʝʥ ʚʲʟʜʫʭ ʩ ʢʣʘʧʘ ʟʘ ʚʲʟʜʫʭ (ʜʦʧʲʣʥʠʪʝʣʥʦ 
ʦʙʦʨʫʜʚʘʥʝ) 

 

ʏʨʝʟ ʚʢʣʶʯʚʘʥʝ ʥʘ ʚʝʥʪʠʣʘʪʦʨʘ ʟʘ ʧʨʠʪʦʯʝʥ ʚʲʟʜʫʭ (1) ʠ ʦʪʚʘʨʷʥʝ ʥʘ ʢʣʘʧʘʪʘ ʟʘ ʦʪʨʘʙʦʪʝʥ ʚʲʟʜʫʭ ʤʦʞʝ ʜʘ ʩʝ 

ʠʟʚʲʨʰʚʘ ʫʩʢʦʨʝʥʦ ʦʭʣʘʞʜʘʥʝ. 

¶ ɸʢʪʠʚʥʦʪʦ ʦʭʣʘʞʜʘʥʝ ʪʨʷʙʚʘ ʜʘ ʩʝ ʚʢʣʶʯʚʘ ʚʠʥʘʛʠ ʩʣʝʜ ʩʲʦʙʨʘʟʷʚʘʥʝ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠʪʝ ʥʘ 

ʠʟʜʝʣʠʷʪʘ, ʚʢʣʶʯʚʘʥʝ ʧʨʠ ʊʤʘʢʩ. ʥʝ ʝ ʨʘʟʨʝʰʝʥʦ ʠ ʟʘʩʪʨʘʰʘʚʘ ʧʝʱʪʘ ʠ ʟʘʨʝʞʜʘʥʝʪʦ 

¶ ʇʨʝʧʦʨʲʯʚʘʤʝ ʜʘ ʜʲʨʞʠʪʝ ʢʣʘʧʠʪʝ ʟʘ ʦʪʨʘʙʦʪʝʥ ʚʲʟʜʫʭ ʟʘʪʚʦʨʝʥʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʧʝʱʪʘ > 1000°C 

¶ ʆʪ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʜ 800ÁC ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʘʢʪʠʚʥʦ ʦʭʣʘʞʜʘʥʝ ʩ ʤʘʣʢʦ ʨʝʛʫʣʠʨʘʱʦ ʚʲʟʜʝʡʩʪʚʠʝ 

¶ ɺʠʩʦʢʠʪʝ ʩʢʦʨʦʩʪʠ ʥʘ ʦʭʣʘʞʜʘʥʝ ʯʨʝʟ ʦʪʚʘʨʷʥʝ ʥʘ ʢʣʘʧʠʪʝ ʟʘ ʦʪʨʘʙʦʪʝʥ ʚʲʟʜʫʭ ʠʣʠ ʯʨʝʟ ʠʟʧʦʣʟʚʘʥʝ ʥʘ 

ʚʝʥʪʠʣʘʪʦʨ ʟʘ ʧʨʠʪʦʯʝʥ ʚʲʟʜʫʭ ʧʨʠ ʚʠʩʦʢʠ ʪʝʤʧʝʨʘʪʫʨʠ ʚʦʜʷʪ ʜʦ ʧʦʚʠʰʝʥʦ ʠʟʥʦʩʚʘʥʝ ʥʘ ʠʟʦʣʘʮʠʷʪʘ ʠ 

ʧʦʤʦʱʥʠʪʝ ʩʨʝʜʩʪʚʘ ʟʘ ʠʟʧʠʯʘʥʝ 
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ɺʝʥʪʠʣʘʪʦʨ ʟʘ ʧʨʠʪʦʯʝʥ ʚʲʟʜʫʭ ʩ ʢʣʘʧʘ ʟʘ ʚʲʟʜʫʭ (ʜʦʧʲʣʥʠʪʝʣʥʦ ʦʙʦʨʫʜʚʘʥʝ) 
 

6 ʊʝʭʥʠʯʝʩʢʦ ʦʙʩʣʫʞʚʘʥʝ, ʧʦʜʜʨʲʞʢʘ ʠ ʧʦʯʠʩʪʚʘʥʝ 
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6.1 ʆʩʥʦʚʥʠ ʤʝʨʢʠ 
 

 

 ʆʇɸʉʅʆʉʊ 

ʆʧʘʩʥʠʪʝ ʥʘʧʨʝʞʝʥʠʷ ʤʦʞʝ ʜʘ ʜʦʚʝʜʘʪ ʜʦ ʩʝʨʠʦʟʥʠ ʥʘʨʘʥʷʚʘʥʠʷ 

ʠʣʠ ʩʤʲʨʪ. 

ʀʟʢʣʶʯʝʪʝ ʝʣʝʢʪʨʦʟʘʭʨʘʥʚʘʥʝʪʦ ʧʨʝʜʠ ʪʝʭʥʠʯʝʩʢʦ ʦʙʩʣʫʞʚʘʥʝ 

 
 

 

 ɺʅʀʄɸʊɽʃʅʆ 

ɼʝʡʥʦʩʪʠ ʧʦ ʝʣʝʢʪʨʠʯʝʩʢʦʪʦ ʦʙʦʨʫʜʚʘʥʝ ʤʦʞʝ ʜʘ ʩʝ ʠʟʚʲʨʰʚʘʪ 

ʩʘʤʦ ʦʪ ʣʠʮʝʥʟʠʨʘʥ ʝʣʝʢʪʨʦʪʝʭʥʠʢ. 

 
 

 

 ʇʈɽɼʋʇʈɽɾɼɽʅʀɽ 

ʇʦ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ, ʧʦ ʪʘʚʘʥʘ ʥʘ ʧʝʱʪʘ ʅɽ ʤʦʞʝ ʜʘ ʩʝ ʭʦʜʠ. 

ʉʲʱʝʩʪʚʫʚʘ ʦʧʘʩʥʦʩʪ ʦʪ ʧʘʜʘʥʝ. 

ʇʨʠ ʩʪʲʧʚʘʥʝ ʤʦʞʝ ʜʘ ʩʝ ʩʯʫʧʷʪ ʠʣʠ ʧʦʚʨʝʜʷʪ ʢʦʤʧʦʥʝʥʪʠ. 

 
 

ʇʝʱʪʘ ʪʨʷʙʚʘ ʜʘ ʝ ʠʟʩʪʠʥʘʣʘ ʜʦ ʩʪʘʡʥʘ ʪʝʤʧʝʨʘʪʫʨʘ. ʉʣʝʜ ʧʨʠʢʣʶʯʚʘʥʝ ʥʘ ʜʝʡʥʦʩʪʠʪʝ ʧʦ ʪʝʭʥʠʯʝʩʢʦ 

ʦʙʩʣʫʞʚʘʥʝ ʠʣʠ ʨʝʤʦʥʪ ʠ ʧʨʝʜʠ ʜʘ ʠʟʧʦʣʟʚʘʪʝ ʫʨʝʜʘ ʦʪʥʦʚʦ, ʩʝ ʫʚʝʨʝʪʝ, ʯʝ 
 

¶ ʥʷʤʘ ʨʘʟʭʣʘʙʝʥʠ ʙʦʣʪʦʚʠ ʩʲʝʜʠʥʝʥʠʷ, 

¶ ʧʨʝʤʘʭʥʘʪʠʪʝ ʟʘʱʠʪʥʠ ʫʩʪʨʦʡʩʪʚʘ, ʥʘʧʨʠʤʝʨ ʢʘʧʘʢʘ ʥʘ ʝʣʝʢʪʨʦʨʘʟʧʨʝʜʝʣʠʪʝʣʥʦʪʦ ʫʩʪʨʦʡʩʪʚʦ, ʩʘ 

ʤʦʥʪʠʨʘʥʠ ʦʪʥʦʚʦ, 

¶ ʚʩʠʯʢʠ ʤʘʪʝʨʠʘʣʠ, ʠʥʩʪʨʫʤʝʥʪʠ ʠ ʜʨʫʛʦ ʦʙʦʨʫʜʚʘʥʝ, ʥʝʦʙʭʦʜʠʤʠ ʟʘ ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʜʝʡʥʦʩʪʠʪʝ ʧʦ 

ʪʝʭʥʠʯʝʩʢʦ ʦʙʩʣʫʞʚʘʥʝ ʠʣʠ ʨʝʤʦʥʪ, ʩʘ ʦʪʩʪʨʘʥʝʥʠ ʦʪ ʨʘʙʦʪʥʘʪʘ ʟʦʥʘ ʥʘ ʧʝʱʪʘ, 

¶ ʦʩʪʘʪʲʮʠʪʝ ʦʪ ʦʙʨʘʙʦʪʢʘʪʘ ʚ ʝʣʝʢʪʨʦʨʘʟʧʨʝʜʝʣʠʪʝʣʥʦʪʦ ʫʩʪʨʦʡʩʪʚʦ, ʚ ʧʝʱʥʦʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʠ ʧʦ 

ʥʘʛʨʝʚʘʪʝʣʥʠʪʝ ʝʣʝʤʝʥʪʠ ʩʘ ʦʪʩʪʨʘʥʝʥʠ. 

¶ ɼʘʜʝʥ ʟʘʭʨʘʥʚʘʱ ʧʨʦʚʦʜʥʠʢ ʤʦʞʝ ʜʘ ʙʲʜʝ ʟʘʤʝʥʝʥ ʩʘʤʦ ʩ ʦʜʦʙʨʝʥ ʝʢʚʠʚʘʣʝʥʪʝʥ ʧʨʦʚʦʜʥʠʢ ʠ ʦʪ 

ʣʠʮʝʥʟʠʨʘʥ ʝʣʝʢʪʨʦʪʝʭʥʠʢ. 
 

6.2 ʈʘʙʦʪʠ ʧʦ ʠʟʦʣʘʮʠʷʪʘ 
 

ʈʝʤʦʥʪʠʨʘʥʝʪʦ ʥʘ ʠʟʦʣʘʮʠʷʪʘ ʠʣʠ ʧʦʜʤʷʥʘʪʘ ʥʘ ʢʦʤʧʦʥʝʥʪʠ ʚ ʧʝʱʥʘʪʘ ʢʘʤʝʨʘ ʤʦʛʘʪ ʜʘ ʩʝ ʠʟʚʲʨʰʚʘʪ ʩʘʤʦ ʦʪ 

ʣʠʮʘ, ʢʦʠʪʦ ʩʘ ʦʙʫʯʝʥʠ ʟʘ ʚʲʟʤʦʞʥʠʪʝ ʦʧʘʩʥʦʩʪʠ ʠ ʥʝʦʙʭʦʜʠʤʠʪʝ ʟʘʱʠʪʥʠ ʤʝʨʢʠ ʠ ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʧʨʠʣʘʛʘʪ 

ʪʝʟʠ ʟʥʘʥʠʷ ʩʘʤʦʩʪʦʷʪʝʣʥʦ. 
 

 

ʋʢʘʟʘʥʠʝ 

ʇʨʠ ʨʘʙʦʪʠ ʧʦ ʠʟʦʣʘʮʠʷʪʘ ʠʣʠ ʧʨʠ ʧʦʜʤʷʥʘ ʥʘ ʢʦʤʧʦʥʝʥʪʠ ʚ 

ʧʝʱʥʦʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʪʨʷʙʚʘ ʜʘ ʩʝ ʩʧʘʟʚʘʪ ʩʣʝʜʥʠʪʝ 

ʠʟʠʩʢʚʘʥʠʷ: 

ʇʨʠ ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʨʝʤʦʥʪ ʠʣʠ ʦʙʨʫʰʚʘʥʝ ʝ ʚʲʟʤʦʞʥʦ ʜʘ ʩʝ 

ʦʪʜʝʣʷʪ ʩʠʣʠʢʦʛʝʥʥʠ ʧʨʘʰʠʥʢʠ. ɺ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʤʘʪʝʨʠʘʣʠʪʝ, 

ʪʝʨʤʠʯʥʦ ʦʙʨʘʙʦʪʝʥʠ ʚ ʧʝʱʪʘ, ʚ ʠʟʦʣʘʮʠʷʪʘ ʤʦʞʝ ʜʘ ʠʤʘ ʠ ʜʨʫʛʠ 

ʟʘʤʲʨʩʠʪʝʣʠ. ɿʘ ʜʘ ʩʝ ʠʟʙʝʛʥʘʪ ʚʲʟʤʦʞʥʠʪʝ ʦʧʘʩʥʦʩʪʠ ʟʘ 

ʟʜʨʘʚʝʪʦ, ʟʘʧʨʘʰʝʥʦʩʪʪʘ ʧʨʠ ʨʘʙʦʪʘ ʧʦ ʠʟʦʣʘʮʠʷʪʘ ʪʨʷʙʚʘ ʜʘ 

ʙʲʜʝ ʥʘʤʘʣʝʥʘ ʜʦ ʤʠʥʠʤʫʤ. 
 
 

ɽʤʠʩʠʠʪʝ ʥʘ ʧʨʘʭ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʦʜʜʲʨʞʘʪ ʥʘ ʚʲʟʤʦʞʥʦ ʥʘʡ-ʥʠʩʢʦ ʥʠʚʦ. ʇʨʘʭʲʪ ʪʨʷʙʚʘ ʜʘ ʩʝ ʩʲʙʠʨʘ ʩʲʩ 

ʠʟʩʤʫʢʚʘʱʦ ʫʩʪʨʦʡʩʪʚʦ ʠʣʠ ʧʨʘʭʦʩʤʫʢʘʯʢʘ ʩ ʚʠʩʦʢʦʝʬʝʢʪʠʚʝʥ ʚʲʟʜʫʰʝʥ ʬʠʣʪʲʨ ʟʘ ʯʘʩʪʠʮʠ (HEPA ʬʠʣʪʲʨ 
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ʢʘʪʝʛʦʨʠʷ H). ʊʨʷʙʚʘ ʜʘ ʩʝ ʧʨʝʜʦʪʚʨʘʪʠ ʟʘʚʠʭʨʷʥʝ, ʧʨʝʜʠʟʚʠʢʘʥʦ ʥʘʧʨʠʤʝʨ ʦʪ ʚʲʟʜʫʰʥʦ ʪʝʯʝʥʠʝ. ɿʘ ʧʦʯʠʩʪʚʘʥʝ 

ʥʝ ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʚʲʟʜʫʭ ʧʦʜ ʥʘʣʷʛʘʥʝ ʠʣʠ ʯʝʪʢʘ. ʅʘʩʣʘʛʚʘʥʠʷʪʘ ʦʪ ʧʨʘʭ ʪʨʷʙʚʘ ʜʘ ʩʝ ʥʘʚʣʘʞʥʷʪ. 

ʇʨʠ ʨʘʙʦʪʘ ʧʦ ʠʟʦʣʘʮʠʷʪʘ ʪʨʷʙʚʘ ʜʘ ʩʝ ʥʦʩʠ ʨʝʩʧʠʨʘʪʦʨ ʩ FFP2 ʬʠʣʪʲʨ ʠʣʠ FFP3 ʬʠʣʪʲʨ. ʈʘʙʦʪʥʦʪʦ ʦʙʣʝʢʣʦ 

ʪʨʷʙʚʘ ʜʘ ʩʪʦʠ ʩʚʦʙʦʜʥʦ ʠ ʜʘ ʧʦʢʨʠʚʘ ʠʟʮʷʣʦ ʪʷʣʦʪʦ. ʊʨʷʙʚʘ ʜʘ ʩʝ ʥʦʩʷʪ ʨʲʢʘʚʠʮʠ ʠ ʧʨʝʜʧʘʟʥʠ ʦʯʠʣʘ. 

ɿʘʤʲʨʩʝʥʦʪʦ ʦʙʣʝʢʣʦ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʦʯʠʩʪʠ ʩ ʧʨʘʭʦʩʤʫʢʘʯʢʘ ʩ HEPA ʬʠʣʪʲʨ, ʧʨʝʜʠ ʜʘ ʩʝ ʩʲʙʣʝʯʝ. 

ʊʨʷʙʚʘ ʜʘ ʩʝ ʠʟʙʷʛʚʘ ʢʦʥʪʘʢʪʲʪ ʩ ʢʦʞʘʪʘ ʠ ʦʯʠʪʝ. ɺʲʟʜʝʡʩʪʚʠʝʪʦ ʥʘ ʚʣʘʢʥʘʪʘ ʚʲʨʭʫ ʢʦʞʘʪʘ ʠʣʠ ʦʯʠʪʝ ʤʦʞʝ ʜʘ 

ʧʨʝʜʠʟʚʠʢʘ ʤʝʭʘʥʠʯʥʦ ʜʨʘʟʥʝʥʝ, ʢʦʝʪʦ ʤʦʞʝ ʜʘ ʧʨʠʯʠʥʠ ʟʘʯʝʨʚʷʚʘʥʝ ʠ ʩʲʨʙʝʞ. ʉʣʝʜ ʧʨʠʢʣʶʯʚʘʥʝ ʥʘ ʨʘʙʦʪʘʪʘ 

ʠʣʠ ʩʣʝʜ ʜʠʨʝʢʪʝʥ ʢʦʥʪʘʢʪ, ʠʟʤʠʡʪʝ ʢʦʞʘʪʘ ʩ ʚʦʜʘ ʠ ʩʘʧʫʥ. ɺ ʩʣʫʯʘʡ ʥʘ ʢʦʥʪʘʢʪ ʩ ʦʯʠʪʝ, ʚʥʠʤʘʪʝʣʥʦ ʠʟʧʣʘʢʥʝʪʝ 

ʦʯʠʪʝ ʚ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ ʥʷʢʦʣʢʦ ʤʠʥʫʪʠ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪ ʩʝ ʢʦʥʩʫʣʪʠʨʘʡʪʝ ʩ ʦʬʪʘʣʤʦʣʦʛ. 

ʇʨʠ ʠʟʭʚʲʨʣʷʥʝ ʥʘ ʤʘʪʝʨʠʘʣʠʪʝ ʪʨʷʙʚʘ ʜʘ ʩʝ ʩʧʘʟʚʘʪ ʥʘʮʠʦʥʘʣʥʠʪʝ ʠ ʨʝʛʠʦʥʘʣʥʠ ʨʝʛʣʘʤʝʥʪʠ. ʊʨʷʙʚʘ ʜʘ ʩʝ 

ʚʟʝʤʝ ʧʨʝʜʚʠʜ ʚʲʟʤʦʞʥʦʪʦ ʟʘʤʲʨʩʷʚʘʥʝ ʦʪ ʧʝʱʥʠʷ ʧʨʦʮʝʩ. 
 

6.3 ʈʝʜʦʚʥʦ ʠʟʚʲʨʰʚʘʥʠ ʜʝʡʥʦʩʪʠ ʧʦ ʪʝʭʥʠʯʝʩʢʦ ʦʙʩʣʫʞʚʘʥʝ ʥʘ ʧʝʱʪʘ 
 

ɻʘʨʘʥʮʠʦʥʥʠ ʧʨʝʪʝʥʮʠʠ ʠ ʧʨʝʪʝʥʮʠʠ ʚʲʚ ʚʨʲʟʢʘ ʩ ʦʪʛʦʚʦʨʥʦʩʪʪʘ ʧʨʠ ʪʝʣʝʩʥʠ ʧʦʚʨʝʜʠ ʠ ʠʤʫʱʝʩʪʚʝʥʠ ʚʨʝʜʠ 

ʥʷʤʘ ʜʘ ʙʲʜʘʪ ʧʨʠʟʥʘʚʘʥʠ, ʘʢʦ ʥʝ ʩʝ ʩʧʘʟʚʘʪ ʧʦʜʣʝʞʘʱʠʪʝ ʥʘ ʨʝʜʦʚʥʦ ʠʟʚʲʨʰʚʘʥʝ ʜʝʡʥʦʩʪʠ ʧʦ ʪʝʭʥʠʯʝʩʢʦ 

ʦʙʩʣʫʞʚʘʥʝ. 
 

ʂʦʤʧʦʥʝʥʪ/ʧʦʟʠʮʠʷ/ʬʫʥʢʮʠʷ  

ʠ ʤʷʨʢʘ 

ɿʘʙʝʣʝʞʢʘ A B C 

ʇʨʝʚʢʣʶʯʚʘʪʝʣ ʥʘ ʚʨʘʪʘʪʘ (ʠʟʢʣʶʯʚʘ ʥʘʛʨʷʚʘʥʝʪʦ ʧʨʠ ʦʪʚʘʨʷʥʝ 

ʥʘ ʚʨʘʪʘʪʘ) 

ʌʫʥʢʮʠʦʥʘʣʥʘ ʧʨʦʚʝʨʢʘ (ʧʨʘʚʠʣʥʘ ʪʦʯʢʘ ʥʘ ʧʨʠʩʲʝʜʠʥʷʚʘʥʝ) 

ʅʘʤʠʨʘ ʩʝ ʧʦʜ ʚʨʘʪʘʪʘ 3 Y X1 

ʇʝʱʥʦ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʜʠʤʥʠ ʦʪʚʦʨʠ ʠ ʦʪʚʝʞʜʘʱʠ ʪʨʲʙʠ 

ʇʦʯʠʩʪʝʪʝ ʠ ʧʨʦʚʝʨʝʪʝ ʟʘ ʧʦʚʨʝʜʠ, ʠʟʩʤʫʯʝʪʝ ʚʥʠʤʘʪʝʣʥʦ 

  Q X1 

ʅʘʛʨʝʚʘʪʝʣʥʠ ʝʣʝʤʝʥʪʠ 

ɺʠʟʫʘʣʥʘ ʧʨʦʚʝʨʢʘ 

 3 Q X1 

ʊʝʨʤʦʜʚʦʡʢʘ 

ɺʠʟʫʘʣʥʘ ʧʨʦʚʝʨʢʘ 

 3 Q X1 

ʅʘʛʨʝʚʘʪʝʣʥʠ ʝʣʝʤʝʥʪʠ 

ɺʠʟʫʘʣʥʘ ʧʨʦʚʝʨʢʘ: ʆʙʨʘʟʫʚʘʥʝ ʥʘ ʦʢʩʠʜʝʥ ʩʣʦʡ, ʦʙʨʘʟʫʚʘʥʝ ʥʘ 

ʧʫʢʥʘʪʠʥʠ, ʩʘʤʦʫʩʫʢʚʘʥʝ, ʨʘʟʤʦʪʘʚʘʥʝ ʥʘ ʥʘʤʦʪʢʘʪʘ, ʦʙʨʘʟʫʚʘʥʝ ʥʘ 

ʧʨʘʟʥʠʥʠ 

 1 Q X1 

ʅʘʛʨʝʚʘʪʝʣʥʠ ʝʣʝʤʝʥʪʠ 

ʇʦʜʤʷʥʘ 

 - Y X2 

ʇʨʦʭʦʜʠ ʟʘ ʥʘʛʨʝʚʘʪʝʣʥʠʪʝ ʝʣʝʤʝʥʪʠ 

ʇʦʯʠʩʪʚʘʥʝ  

ʧʨʝʧʦʨʲʯʚʘ ʩʝ ʥʘʡ-

ʢʲʩʥʦ ʧʨʠ ʩʤʷʥʘ ʥʘ 

ʥʘʛʨʝʚʘʪʝʣʥʠʪʝ 

ʝʣʝʤʝʥʪʠ 

- Y X2 

ʇʨʦʭʦʜʠ ʟʘ ʥʘʛʨʝʚʘʪʝʣʥʠʪʝ ʝʣʝʤʝʥʪʠ 

ʇʦʜʤʷʥʘ 

ʥʘʡ-ʢʲʩʥʦ ʧʨʠ ʩʤʷʥʘ ʥʘ 

ʥʘʛʨʝʚʘʪʝʣʥʠʪʝ 

ʝʣʝʤʝʥʪʠ 

- Y X2 

ʉʚʲʨʟʚʘʥʝ ʥʘ ʥʘʛʨʝʚʘʪʝʣʥʠʪʝ ʝʣʝʤʝʥʪʠ 

ʆʢʘʙʝʣʷʚʘʥʝ ʜʦ ʩʚʲʨʟʚʘʱʠʪʝ ʢʨʘʠʱʘ, ʩʢʣʦʥʥʦʩʪ ʥʘ ʫʩʫʢʘʥʠʪʝ ʢʨʘʠʱʘ 

ʢʲʤ ʢʦʨʦʟʠʨʘʥʝ (ʩʣʝʜʠ ʦʪ ʠʟʛʘʨʷʥʝ) 

 - Y X2 

ʆʧʦʨʥʠ ʪʨʲʙʠ 

ɺʠʟʫʘʣʥʘ ʧʨʦʚʝʨʢʘ: ʧʨʘʚʠʣʥʦ ʧʦʣʦʞʝʥʠʝ, ʧʨʦʚʠʩʚʘʥʝ, ʦʙʨʘʟʫʚʘʥʝ ʥʘ 

ʧʫʢʥʘʪʠʥʠ 

 2 q X2 

ʆʧʦʨʥʠ ʪʨʲʙʠ 

ʇʦʜʤʷʥʘ 

ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪ - Y X1 

ʆʧʦʨʥʠ ʪʫʭʣʠ 

ɺʠʟʫʘʣʥʘ ʧʨʦʚʝʨʢʘ: ʧʨʘʚʠʣʥʦ ʧʦʣʦʞʝʥʠʝ, ʦʙʨʘʟʫʚʘʥʝ ʥʘ ʧʫʢʥʘʪʠʥʠ 

 3 Y X1 

ʇʦʜʦʚʘ ʧʣʦʯʘ ʦʪ ʩʠʣʠʮʠʝʚ ʢʘʨʙʠʜ 

ɺʠʟʫʘʣʥʘ ʧʨʦʚʝʨʢʘ: ʧʨʘʚʠʣʥʦ ʧʦʣʦʞʝʥʠʝ, ʦʙʨʘʟʫʚʘʥʝ ʥʘ ʧʫʢʥʘʪʠʥʠ 

ʉʤʝʥʷʡʪʝ ʥʘ ʚʩʝʢʠ 3-5 

ʛʦʜʠʥʠ 

3 W X1 
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ʂʦʤʧʦʥʝʥʪ/ʧʦʟʠʮʠʷ/ʬʫʥʢʮʠʷ  

ʠ ʤʷʨʢʘ 

ɿʘʙʝʣʝʞʢʘ A B C 

ɽʣʝʢʪʨʠʯʝʩʢʠ ʥʘʛʨʝʚʘʪʝʣʥʠ ʝʣʝʤʝʥʪʠ 

ʇʨʦʚʝʨʢʘ ʥʘ ʥʘʪʦʚʘʨʚʘʥʝʪʦ ʥʘ ʥʘʛʨʝʚʘʪʝʣʥʠʪʝ ʛʨʫʧʠ 

 - Y  

ɽʣʝʢʪʨʠʯʝʩʢʠ ʧʨʝʜʧʘʟʠʪʝʣʠ ʚ ʧʝʱʪʘ (ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʤʦʜʝʣʘ) ʇʨʦʚʝʨʝʪʝ ʧʨʠ ʪʚʲʨʜʝ 

ʥʠʩʢʘ ʠʣʠ ʣʠʧʩʚʘʱʘ 

ʥʘʛʨʝʚʘʪʝʣʥʘ ʤʦʱʥʦʩʪ 

1  X2 

ʪʠʧʦʚʘ ʪʘʙʝʣʢʘ ʩ ʜʘʥʥʠ  

ʜʘ ʤʦʞʝ ʷʩʥʦ ʜʘ ʩʝ ʯʝʪʝ 

 3 Y X1 

ʈʲʢʦʚʦʜʩʪʚʦ ʟʘ ʝʢʩʧʣʦʘʪʘʮʠʷ  

ʇʨʦʚʝʨʝʪʝ ʟʘ ʥʘʣʠʯʠʝʪʦ ʤʫ ʢʲʤ ʧʝʱʪʘ 

 3 Y X1 

A = ɿʘʧʘʩʷʚʘʥʝ ʩ ʨʝʟʝʨʚʥʠ ʯʘʩʪʠ 1 = ʥʘʩʪʦʡʯʠʚʦ ʩʝ ʧʨʝʧʦʨʲʯʚʘ 

ʟʘʧʘʩʷʚʘʥʝ 

2 = ʧʨʝʧʦʨʲʯʚʘ ʩʝ ʟʘʧʘʩʷʚʘʥʝ 

3 = ʩʧʦʨʝʜ ʧʦʪʨʝʙʥʦʩʪʠʪʝ, ʥʝ ʝ ʦʪ 

ʩʲʱʝʩʪʚʝʥʦ ʟʥʘʯʝʥʠʝ 

B = ʀʥʪʝʨʚʘʣ ʥʘ ʪʝʭʥʠʯʝʩʢʦ ʦʙʩʣʫʞʚʘʥʝ: 

 

D = ʝʞʝʜʥʝʚʥʦ, ʧʨʝʜʠ ʚʩʷʢʦ ʧʫʩʢʘʥʝ ʥʘ 

ʧʝʱʪʘ  

W = ʝʞʝʩʝʜʤʠʯʥʦ  

M  = ʝʞʝʤʝʩʝʯʥʦ  

Q = ʥʘ ʚʩʝʢʠ ʪʨʠ ʤʝʩʝʮʘ  

Y = ʝʞʝʛʦʜʥʦ 

C = ʀʟʚʲʨʰʠʪʝʣ X1 = ɽʢʩʧʣʦʘʪʘʮʠʦʥʝʥ ʧʝʨʩʦʥʘʣ  

X2 = ʂʚʘʣʠʬʠʮʠʨʘʥ ʧʝʨʩʦʥʘʣ 

 
 

 

ʋʢʘʟʘʥʠʝ 

ʊʲʡ ʢʘʪʦ ʧʣʦʯʠʪʝ ʦʪ ʩʠʣʠʮʠʝʚ ʢʘʨʙʠʜ ʩʝ ʨʘʟʰʠʨʷʚʘʪ 

ʥʝʧʨʝʢʲʩʥʘʪʦ, ʧʣʦʯʠʪʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʩʤʝʥʝʥʠ ʩʣʝʜ ʦʢʦʣʦ 3 ï 

5 ʛʦʜʠʥʠ. ɺ ʧʨʦʪʠʚʝʥ ʩʣʫʯʘʡ ʩʲʱʝʩʪʚʫʚʘ ʦʧʘʩʥʦʩʪ ʪʫʭʣʠʪʝ ʥʘ 

ʦʢʦʣʦʚʨʲʩʪʥʠʷ ʨʲʙ ʜʘ ʙʲʜʘʪ ʠʟʪʣʘʩʢʘʥʠ ʥʘʚʲʥ. 
 
 

ʇʦʯʠʩʪʚʘʥʝ ï ʠʟʩʤʫʢʚʘʥʝ ʥʘ ʧʝʱʪʘ 
 

ʋʂɸɿɸʅʀɽ ɿɸ ɹɽɿʆʇɸʉʅʆʉʊ 

ʉʣʝʜʚʘʡʪʝ ʧʨʦʮʝʜʫʨʘʪʘ ʟʘ ʠʟʢʣʶʯʚʘʥʝ ʥʘ ʧʝʱʪʘ (ʚʞ. ʛʣʘʚʘ Ăʋʧʨʘʚʣʝʥʠʝñ). 

ʀʟʜʲʨʧʘʡʪʝ ʱʝʧʩʝʣʘ ʦʪ ʝʣʝʢʪʨʠʯʝʩʢʘʪʘ ʤʨʝʞʘ ʠʣʠ ʠʟʢʣʶʯʝʪʝ ʧʝʱʪʘ ʩ ʧʦʤʦʱʪʘ ʥʘ 

ʧʨʝʢʲʩʚʘʯʘ (ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʤʦʜʝʣʘ) 

 
 

 

ʋʢʘʟʘʥʠʝ 

ɿʘ ʠʟʩʤʫʢʚʘʥʝ ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʧʨʘʭʦʩʤʫʢʘʯʢʘ ʩ HEPA 

ʬʠʣʪʲʨ, ʟʘ ʜʘ ʩʝ ʧʨʝʜʦʪʚʨʘʪʠ ʧʦʧʘʜʘʥʝʪʦ ʥʘ ʧʨʘʭ ʚ ʦʢʦʣʥʘʪʘ 

ʩʨʝʜʘ. 
 
 

ʇʨʝʧʦʨʲʯʚʘʤʝ ʜʘ ʧʦʯʠʩʪʚʘʪʝ ʚʲʪʨʝʰʥʦʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʥʘ ʧʝʱʪʘ ʠ ʠʟʦʣʘʮʠʦʥʥʠʪʝ ʪʫʭʣʠ ʥʘ ʨʝʜʦʚʥʠ ʠʥʪʝʨʚʘʣʠ 

ʦʪ ʚʨʝʤʝ ʠ ʩʣʝʜ ʨʝʤʦʥʪʥʠ ʜʝʡʥʦʩʪʠ ʯʨʝʟ ʠʟʩʤʫʢʚʘʥʝ ʩ ʧʨʘʭʦʩʤʫʢʘʯʢʘ. ʀʟʧʦʣʟʚʘʡʪʝ ʧʨʠʩʪʘʚʢʘ ʩ ʤʝʢʘ ʯʝʪʢʘ ʥʘ 

ʧʨʘʭʦʩʤʫʢʘʯʢʘʪʘ. ɹʲʜʝʪʝ ʚʥʠʤʘʪʝʣʥʠ, ʢʦʛʘʪʦ ʧʦʯʠʩʪʚʘʪʝ ʩ ʧʨʘʭʦʩʤʫʢʘʯʢʘ, ʠ ʥʝ ʜʦʢʦʩʚʘʡʪʝ ʥʘʛʨʝʚʘʪʝʣʥʠʪʝ 

ʝʣʝʤʝʥʪʠ ʠ ʪʝʨʤʦʜʚʦʡʢʘʪʘ ʩ ʪʚʲʨʜʠ ʧʨʝʜʤʝʪʠ.  

ʆʪʣʘʛʘʥʠʷʪʘ ʚʲʨʭʫ ʥʘʛʨʝʚʘʪʝʣʥʠʪʝ ʝʣʝʤʝʥʪʠ ʠ ʦʧʦʨʥʠʪʝ ʪʨʲʙʠ ʤʦʞʝ ʟʥʘʯʠʪʝʣʥʦ ʜʘ ʥʘʤʘʣʷʪ ʝʢʩʧʣʦʘʪʘʮʠʦʥʥʠʷ 

ʩʨʦʢ ʥʘ ʥʘʛʨʝʚʘʪʝʣʥʠʪʝ ʝʣʝʤʝʥʪʠ. 
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ʄʝʪʘʣʥʠ ʠ ʩʪʲʢʣʝʥʠ ʧʦʚʲʨʭʥʦʩʪʠ ʤʦʞʝ ʜʘ ʩʝ ʧʦʯʠʩʪʚʘʪ ʩ ʚʣʘʞʥʘ ʢʲʨʧʘ ʙʝʟ ʚʣʘʩʠʥʢʠ. ɼʦʧʲʣʥʠʪʝʣʥʦ ʤʦʛʘʪ ʜʘ ʩʝ 

ʠʟʧʦʣʟʚʘʪ ʩʣʝʜʥʠʪʝ ʧʦʯʠʩʪʚʘʱʠ ʩʨʝʜʩʪʚʘ: 
 

ʂʦʤʧʦʥʝʥʪ ʠ ʤʷʩʪʦ ʇʦʯʠʩʪʚʘʱʠ ʩʨʝʜʩʪʚʘ 

ʄʝʪʘʣʥʘ ʧʦʚʲʨʭʥʦʩʪ ʇʨʝʧʘʨʘʪ ʟʘ ʧʦʯʠʩʪʚʘʥʝ ʥʘ ʥʝʨʲʞʜʘʝʤʘ ʩʪʦʤʘʥʘ 

ʀʥʩʪʨʫʤʝʥʪʘʣʥʦ ʪʘʙʣʦ ʥʘ 

ʢʦʥʪʨʦʣʝʨʘ 

ɿʘʙʲʨʰʝʪʝ ʧʦʚʲʨʭʥʦʩʪʪʘ ʩ ʚʣʘʞʥʘ ʢʲʨʧʘ ʙʝʟ ʚʣʘʩʠʥʢʠ. ʅʝ 

ʠʟʧʦʣʟʚʘʡʪʝ ʘʛʨʝʩʠʚʥʠ ʧʦʯʠʩʪʚʘʱʠ ʧʨʝʧʘʨʘʪʠ. 

ɺʲʪʨʝʰʥʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʀʟʩʤʫʯʝʪʝ ʚʥʠʤʘʪʝʣʥʦ ʩ ʧʨʘʭʦʩʤʫʢʘʯʢʘ 

(ʧʘʟʝʪʝ ʥʘʛʨʝʚʘʪʝʣʥʠʪʝ 

ʝʣʝʤʝʥʪʠ ʠ ʪʝʨʤʦʜʚʦʡʢʘʪʘ) 

 

 
 

 

ɺʅʀʄɸʅʀɽ 

ʅɽ ʝ ʨʘʟʨʝʰʝʥʦ ʧʝʱʪʘ, ʚʲʪʨʝʰʥʦʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʥʘ ʧʝʱʪʘ ʠ 

ʧʨʠʩʪʘʚʢʠʪʝ ʜʘ ʩʝ ʧʦʯʠʩʪʚʘʪ ʩ ʚʦʜʦ ʠ ʧʘʨʦʩʪʨʫʡʢʠ. 

ʀʟʣʠʚʘʥʝʪʦ ʥʘ ʚʦʜʘ ʚʲʨʭʫ ʧʝʱʪʘ ʠʣʠ ʧʦʯʠʩʪʚʘʥʝʪʦ Ⱬ ʩ 

ʚʦʜʦʩʪʨʫʡʢʘ/ʧʘʨʦʩʪʨʫʡʢʘ ʱʝ ʷ ʫʥʠʱʦʞʠ. 
 
 

 

ɺʅʀʄɸʅʀɽ 

ʀʟʦʣʘʮʠʷʪʘ ʥʝ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʦʯʠʩʪʚʘ ʩ ʚʦʜʘ ʠʣʠ ʜʨʫʛʠ ʪʝʯʥʠ 

ʧʦʯʠʩʪʚʘʱʠ ʩʨʝʜʩʪʚʘ. 

ʇʦʯʠʩʪʚʘʥʝʪʦ ʩ ʚʦʜʘ ʠʣʠ ʜʨʫʛʠ ʪʝʯʥʦʩʪʠ ʱʝ ʨʘʟʨʫʰʠ ʠʟʦʣʘʮʠʷʪʘ. 

 
 

ʇʨʦʚʝʨʢʘ ʥʘ ʧʨʝʚʢʣʶʯʚʘʪʝʣʷ ʥʘ ʚʨʘʪʘʪʘ 
 

ʇʨʝʚʢʣʶʯʚʘʪʝʣʷʪ ʥʘ ʚʨʘʪʘʪʘ ʩʣʫʞʠ ʟʘ ʠʟʢʣʶʯʚʘʥʝ ʥʘ ʥʘʛʨʷʚʘʥʝʪʦ, ʢʦʛʘʪʦ ʚʨʘʪʘʪʘ ʩʝ ʦʪʚʦʨʠ. ʇʨʘʚʠʣʥʦʪʦ 

ʬʫʥʢʮʠʦʥʠʨʘʥʝ ʥʘ ʧʨʝʚʢʣʶʯʚʘʪʝʣʷ ʥʘ ʚʨʘʪʘʪʘ ʤʦʞʝ ʜʘ ʩʝ ʧʨʦʚʝʨʠ ʧʦ ʩʣʝʜʥʠʷ ʥʘʯʠʥ: 

1. ɿʘʪʚʦʨʝʪʝ ʚʨʘʪʘʪʘ ʥʘ ʧʝʱʪʘ 

2. ʉʪʘʨʪʠʨʘʡʪʝ ʥʷʢʦʷ ʧʨʦʛʨʘʤʘ ʠ ʠʟʯʘʢʘʡʪʝ 10 ʩʝʢʫʥʜʠ 

3. ʆʪʚʦʨʝʪʝ ʚʨʘʪʘʪʘ (ʤʘʢʩ. 30 ʤʤ), ʜʦʢʘʪʦ ʯʫʝʪʝ ʱʨʘʢʚʘʥʝ ʦʪ ʝʣʝʢʪʨʦʨʘʟʧʨʝʜʝʣʠʪʝʣʥʦʪʦ ʫʩʪʨʦʡʩʪʚʦ 

4. ɿʘʪʚʦʨʝʪʝ ʚʨʘʪʘʪʘ ʠ ʩʧʨʝʪʝ ʧʨʦʛʨʘʤʘʪʘ 

ɸʢʦ ʥʝ ʩʝ ʯʫʚʘ ʱʨʘʢʚʘʥʝ, ʬʫʥʢʮʠʦʥʠʨʘʥʝʪʦ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʨʦʚʝʨʠ ʠ ʨʝʛʫʣʠʨʘ ʦʪ ʣʠʮʝʥʟʠʨʘʥ ʝʣʝʢʪʨʦʪʝʭʥʠʢ. 

ʇʝʱʪʘ ʥʝ ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ, ʜʦʢʘʪʦ ʧʨʠʯʠʥʘʪʘ ʥʝ ʩʝ ʦʪʩʪʨʘʥʠ. 
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7 ʇʦʚʨʝʜʠ 
 
 

 

ʋʢʘʟʘʥʠʝ 

ɿʘ ʩʲʦʙʱʝʥʠʷʪʘ ʟʘ ʥʝʠʟʧʨʘʚʥʦʩʪʠ ʥʘ ʢʦʥʪʨʦʣʝʨʘ ʠʣʠ 

ʝʣʝʢʪʨʦʨʘʟʧʨʝʜʝʣʠʪʝʣʥʦʪʦ ʫʩʪʨʦʡʩʪʚʦ ʚʠʞʪʝ ʦʪʜʝʣʥʦʪʦ 

ʨʲʢʦʚʦʜʩʪʚʦ ʟʘ ʢʦʥʪʨʦʣʝʨʘ. 
 
 

ɽʣʝʢʪʨʠʯʝʩʢʠʪʝ ʨʘʙʦʪʠ ʧʦ ʧʝʱʪʘ ʤʦʞʝ ʜʘ ʩʝ ʠʟʚʲʨʰʚʘʪ ʩʘʤʦ ʦʪ ʢʚʘʣʠʬʠʮʠʨʘʥʠ ʠ ʦʪʦʨʠʟʠʨʘʥʠ ʝʣʝʢʪʨʦʪʝʭʥʠʮʠ. 

ʆʧʝʨʘʪʦʨʠʪʝ ʤʦʛʘʪ ʜʘ ʦʪʩʪʨʘʥʷʚʘʪ ʩʘʤʦʩʪʦʷʪʝʣʥʦ ʩʘʤʦ ʪʘʢʠʚʘ ʧʦʚʨʝʜʠ, ʢʦʠʪʦ ʩʝ ʜʲʣʞʘʪ ʦʯʝʚʠʜʥʦ ʥʘ 

ʥʝʧʨʘʚʠʣʥʦ ʝʢʩʧʣʦʘʪʠʨʘʥʝ. 
 

8 ʈʝʟʝʨʚʥʠ/ʠʟʥʦʩʚʘʱʠ ʩʝ ʯʘʩʪʠ 
 
 
 

ɿʘʷʚʢʘ ʥʘ ʨʝʟʝʨʚʥʠ ʯʘʩʪʠ 
 

ʉʝʨʚʠʟʥʘʪʘ ʩʣʫʞʙʘ ʥʘ Nabertherm ʝ ʥʘ ɺʘʰʝ ʨʘʟʧʦʣʦʞʝʥʠʝ ʚʲʚ ʚʩʷʢʘ ʪʦʯʢʘ ʥʘ ʩʚʝʪʘ. ɹʣʘʛʦʜʘʨʝʥʠʝ ʥʘ ʚʠʩʦʢʦʪʦ 

ʥʠʚʦ ʥʘ ʚʝʨʪʠʢʘʣʥʘ ʠʥʪʝʛʨʘʮʠʷ, ʜʦʩʪʘʚʷʤʝ ʧʦʚʝʯʝʪʦ ʨʝʟʝʨʚʥʠ ʯʘʩʪʠ ʦʪ ʩʢʣʘʜ. ɺʲʧʨʝʢʠ ʪʦʚʘ ʤʦʞʝ ʜʘ ʝ 

ʧʨʝʧʦʨʲʯʠʪʝʣʥʦ ʜʘ ʩʝ ʩʥʘʙʜʠʪʝ ʩ ʥʘʡ-ʚʘʞʥʠʪʝ ʨʝʟʝʨʚʥʠ ʠ ʠʟʥʦʩʚʘʱʠ ʩʝ ʯʘʩʪʠ. 
 

 

ʋʢʘʟʘʥʠʝ 

ʆʨʠʛʠʥʘʣʥʠʪʝ ʯʘʩʪʠ ʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠʪʝ ʩʘ ʩʧʝʮʠʘʣʥʦ 

ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ ʧʝʱʠʪʝ Nabertherm. ʇʨʠ ʩʤʷʥʘ ʥʘ ʦʪʜʝʣʥʠ 

ʢʦʤʧʦʥʝʥʪʠ ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʩʘʤʦ ʦʨʠʛʠʥʘʣʥʠ ʯʘʩʪʠ 

Nabertherm. ɺ ʧʨʦʪʠʚʝʥ ʩʣʫʯʘʡ ʛʘʨʘʥʮʠʷʪʘ ʦʪʧʘʜʘ. Nabertherm ʥʝ 

ʧʦʝʤʘ ʥʠʢʘʢʚʘ ʦʪʛʦʚʦʨʥʦʩʪ ʟʘ ʚʨʝʜʠ, ʚʲʟʥʠʢʥʘʣʠ ʚʩʣʝʜʩʪʚʠʝ ʥʘ 

ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʥʝʦʨʠʛʠʥʘʣʥʠ ʯʘʩʪʠ. 
 
 

 

ʋʢʘʟʘʥʠʝ 

ʊʲʡ ʢʘʪʦ ʧʣʦʯʠʪʝ ʦʪ ʩʠʣʠʮʠʝʚ ʢʘʨʙʠʜ ʩʝ ʨʘʟʰʠʨʷʚʘʪ 

ʥʝʧʨʝʢʲʩʥʘʪʦ, ʧʣʦʯʠʪʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʩʤʝʥʝʥʠ ʩʣʝʜ ʦʢʦʣʦ 3 ï 

5 ʛʦʜʠʥʠ. ɺ ʧʨʦʪʠʚʝʥ ʩʣʫʯʘʡ ʩʲʱʝʩʪʚʫʚʘ ʦʧʘʩʥʦʩʪ ʪʫʭʣʠʪʝ ʥʘ 

ʦʢʦʣʦʚʨʲʩʪʥʠʷ ʨʲʙ ʜʘ ʙʲʜʘʪ ʠʟʪʣʘʩʢʘʥʠ ʥʘʚʲʥ. 
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8.1 ʉʤʷʥʘ ʥʘ ʥʘʛʨʝʚʘʪʝʣʥʠʪʝ ʝʣʝʤʝʥʪʠ 
 

 

 ʆʇɸʉʅʆʉʊ 

 

ɼʝʡʥʦʩʪʠ ʧʦ ʝʣʝʢʪʨʠʯʝʩʢʦʪʦ ʦʙʦʨʫʜʚʘʥʝ ʤʦʞʝ 

ʜʘ ʩʝ ʠʟʚʲʨʰʚʘʪ ʩʘʤʦ ʦʪ ʣʠʮʝʥʟʠʨʘʥ 

ʝʣʝʢʪʨʦʪʝʭʥʠʢ. 

ʆʧʘʩʥʦʩʪ ʦʪ ʝʣʝʢʪʨʠʯʝʩʢʠ ʫʜʘʨ. 

ʀʟʜʲʨʧʘʡʪʝ ʱʝʧʩʝʣʘ ʦʪ ʝʣʝʢʪʨʠʯʝʩʢʘʪʘ ʤʨʝʞʘ 

ʠʣʠ ʠʟʢʣʶʯʝʪʝ ʧʝʱʪʘ ʩ ʧʦʤʦʱʪʘ ʥʘ ʧʨʝʢʲʩʚʘʯʘ 

(ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʤʦʜʝʣʘ) 
 
 

 

 ɺʅʀʄɸʊɽʃʅʆ 

ʉʲʱʝʩʪʚʫʚʘ ʦʧʘʩʥʦʩʪ ʦʪ ʥʘʨʘʥʷʚʘʥʝ ʚ ʟʘʦʩʪʨʝʥʠʪʝ ʢʨʘʠʱʘ ʥʘ 

ʧʨʦʚʦʜʥʠʢʘ. 

ʅʘʨʘʥʷʚʘʥʠʷ ʦʪ ʧʦʨʷʟʚʘʥʝ. 

ʅʦʩʝʪʝ ʧʦʜʭʦʜʷʱʠ ʧʨʝʜʧʘʟʥʠ ʨʲʢʘʚʠʮʠ. 
 
 

ʋʂɸɿɸʅʀɽ ɿɸ ɹɽɿʆʇɸʉʅʆʉʊ 

ʋʚʝʨʝʪʝ ʩʝ, ʯʝ ʥʝ ʩʪʲʨʯʘʪ ʠ ʥʝ ʩʘ ʧʨʠʪʠʩʥʘʪʠ ʥʠʢʘʢʚʠ ʢʘʙʝʣʠ. ʆʙʲʨʥʝʪʝ ʚʥʠʤʘʥʠʝ 

ʥʘ ʧʦʚʲʨʭʥʦʩʪʠʪʝ ʩ ʦʩʪʨʠ ʨʲʙʦʚʝ. 

ɺʩʠʯʢʠ ʚʠʥʪʦʚʝ ʥʘ ʩʲʝʜʠʥʠʪʝʣʥʠʪʝ ʢʣʝʤʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʜʦʟʘʪʝʛʥʘʪʠ ʩʣʝʜ ʝʜʥʘ 

ʩʝʜʤʠʮʘ ʝʢʩʧʣʦʘʪʘʮʠʷ ʠ ʩʣʝʜ ʪʦʚʘ ʜʘ ʩʝ ʜʦʟʘʪʷʛʘʪ ʚʝʜʥʲʞ ʛʦʜʠʰʥʦ. ʊʨʷʙʚʘ ʜʘ ʩʝ 

ʠʟʙʷʛʚʘ ʚʩʷʢʘʢʚʦ ʥʘʪʦʚʘʨʚʘʥʝ ʠʣʠ ʫʩʫʢʚʘʥʝ ʥʘ ʥʘʛʨʝʚʘʪʝʣʥʠʷ ʧʨʦʚʦʜʥʠʢ. 

ʅʝʩʧʘʟʚʘʥʝʪʦ ʥʘ ʪʦʚʘ ʠʟʠʩʢʚʘʥʝ ʤʦʞʝ ʜʘ ʜʦʚʝʜʝ ʜʦ ʫʥʠʱʦʞʘʚʘʥʝ ʥʘ ʥʘʛʨʝʚʘʪʝʣʥʠʷ 

ʧʨʦʚʦʜʥʠʢ. 
 
 

 

ɺʥʠʤʘʪʝʣʥʦ ï ʧʦʚʨʝʜʘ ʥʘ ʢʦʤʧʦʥʝʥʪʠ! 

ʅʘʛʨʝʚʘʪʝʣʥʠʪʝ ʝʣʝʤʝʥʪʠ ʩʘ ʠʟʢʣʶʯʠʪʝʣʥʦ ʧʦʜʘʪʣʠʚʠ ʥʘ 

ʩʯʫʧʚʘʥʝ. ʊʨʷʙʚʘ ʜʘ ʩʝ ʠʟʙʷʛʚʘ ʚʩʷʢʘʢʚʦ ʥʘʪʦʚʘʨʚʘʥʝ ʠʣʠ 

ʫʩʫʢʚʘʥʝ ʥʘ ʥʘʛʨʝʚʘʪʝʣʥʠʪʝ ʝʣʝʤʝʥʪʠ. ɸʢʦ ʥʝ ʛʦ ʩʧʘʟʚʘʪʝ, ʪʦʚʘ 

ʤʦʞʝ ʜʘ ʜʦʚʝʜʝ ʜʦ ʧʦʚʨʝʜʘ ʥʘ ʯʫʚʩʪʚʠʪʝʣʥʠʪʝ ʥʘʛʨʝʚʘʪʝʣʥʠ 

ʝʣʝʤʝʥʪʠ. 
 
 

 

ʋʢʘʟʘʥʠʝ 

ʀʟʦʙʨʘʞʝʥʠʷʪʘ, ʧʦʢʘʟʘʥʠ ʚ ʨʲʢʦʚʦʜʩʪʚʦʪʦ, ʤʦʞʝ ʜʘ ʥʝ ʦʪʛʦʚʘʨʷʪ 

ʪʦʯʥʦ ʥʘ ʬʫʥʢʮʠʷʪʘ, ʢʦʥʩʪʨʫʢʮʠʷʪʘ ʠ ʤʦʜʝʣʘ ʥʘ ʧʝʱʪʘ. 

 
 

ʇʨʝʧʦʨʲʯʚʘʤʝ ʩʤʷʥʘʪʘ ʥʘ ʥʘʛʨʝʚʘʪʝʣʥʠʪʝ ʝʣʝʤʝʥʪʠ ʜʘ ʩʝ ʠʟʚʲʨʰʚʘ ʚʠʥʘʛʠ ʦʪ ʜʚʘʤʘ ʯʦʚʝʢʘ. 

ʆʙʨʘʟʫʚʘʥʝʪʦ ʥʘ ʧʨʘʟʥʠʥʠ ʝ ʝʩʪʝʩʪʚʝʥ ʧʨʦʮʝʩ ʠ ʥʝ ʠʟʠʩʢʚʘ ʢʦʨʝʢʮʠʷ. ʀʥʪʝʥʟʠʚʥʦʪʦ ʦʙʨʘʟʫʚʘʥʝ ʥʘ ʧʨʘʟʥʠʥʠ 

ʦʙʘʯʝ ʤʦʞʝ ʜʘ ʧʦʚʣʠʷʝ ʥʘ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ. 

 

 

ʧʨʝʜʠ ʉʣʝʜ (ʆʙʨʘʟʫʚʘʥʝ ʥʘ ʧʨʘʟʥʠʥʠ) 
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ʈʘʟʧʦʣʦʞʝʥʠʝ ʥʘ ʥʘʛʨʝʚʘʪʝʣʥʠʪʝ ʝʣʝʤʝʥʪʠ (ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʤʦʜʝʣʘ) 

 

1 ʅʘʛʨʝʚʘʪʝʣʥʠ ʝʣʝʤʝʥʪʠ ʥʘ ʩʪʨʘʥʠʯʥʘʪʘ ʩʪʝʥʘ 

2 ʅʘʛʨʝʚʘʪʝʣʥʠ ʝʣʝʤʝʥʪʠ ʥʘ ʟʘʜʥʘʪʘ ʩʪʝʥʘ 

3 ʅʘʛʨʝʚʘʪʝʣʥʠ ʝʣʝʤʝʥʪʠ ʥʘ ʧʦʜʘ (ʦʪʩʪʨʘʥʝʪʝ ʧʦʜʦʚʠʪʝ ʧʣʦʯʠ ʦʪ ʩʠʣʠʮʠʝʚ ʢʘʨʙʠʜ) 

4 ʅʘʛʨʝʚʘʪʝʣʥʠ ʝʣʝʤʝʥʪʠ ʥʘ ʚʨʘʪʘʪʘ 

ʇʦʟʠʮʠʷ ʥʘ ʩʲʝʜʠʥʠʪʝʣʥʠʪʝ ʢʣʝʤʠ (ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʤʦʜʝʣʘ) 

  

ʇʨʠʤʝʨ: ʂʣʝʤʠ ʟʘ ʩʚʲʨʟʚʘʥʝ ʥʘ 

ʥʘʛʨʝʚʘʪʝʣʝʥ ʝʣʝʤʝʥʪ ï ʩʪʨʘʥʠʯʥʘ 

ʩʪʝʥʘ, ʟʘʜʥʘ ʩʪʝʥʘ ʠ ʧʦʜ 

ʇʨʠʤʝʨ: ʉʲʝʜʠʥʠʪʝʣʥʠ ʢʣʝʤʠ ʟʘ ʥʘʛʨʝʚʘʪʝʣʝʥ ʝʣʝʤʝʥʪ ʚʨʘʪʘ 

ɼʝʤʦʥʪʠʨʘʥʝ ʥʘ ʢʘʧʘʮʠʪʝ 

ɿʘ ʜʘ ʩʤʝʥʠʪʝ ʥʘʛʨʝʚʘʪʝʣʥʠʪʝ ʝʣʝʤʝʥʪʠ, ʢʘʧʘʮʠʪʝ ʥʘ ʧʝʱʪʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʜʝʤʦʥʪʠʨʘʥʠ. ɺʠʥʪʦʚʝʪʝ ʥʘ 

ʩʲʦʪʚʝʪʥʠʪʝ ʢʘʧʘʮʠ ʪʨʷʙʚʘ ʜʘ ʩʝ ʨʘʟʚʠʷʪ ʩ ʧʦʜʭʦʜʷʱ ʠʥʩʪʨʫʤʝʥʪ ʠ ʜʘ ʩʝ ʩʲʭʨʘʥʷʚʘʪ ʥʘ ʩʠʛʫʨʥʦ ʤʷʩʪʦ ʟʘ ʧʦ-

ʢʲʩʥʘ ʫʧʦʪʨʝʙʘ.  



 

59 

 

ʇʨʠʤʝʨ: ʂʘʧʘʢ ʟʘ ʚʨʲʟʢʠʪʝ ʥʘ ʥʘʛʨʝʚʘʪʝʣʝʥ ʝʣʝʤʝʥʪ ï ʩʪʨʘʥʠʯʥʘ ʩʪʝʥʘ, ʟʘʜʥʘ ʩʪʝʥʘ ʠ ʧʦʜ 

 

ʇʨʠʤʝʨ: ʂʘʧʘʢ ʟʘ ʚʨʲʟʢʠʪʝ ʥʘ ʥʘʛʨʝʚʘʪʝʣʥʠʪʝ ʝʣʝʤʝʥʪʠ ʚʲʚ ʚʨʘʪʘʪʘ 

ɼʝʤʦʥʪʠʨʘʥʝ ʥʘ ʥʘʛʨʝʚʘʪʝʣʥʠʪʝ ʝʣʝʤʝʥʪʠ 

1. ʉʥʝʤʝʪʝ ʟʘʱʠʪʥʦʪʦ ʧʦʢʨʠʪʠʝ ʥʘ ʝʣʝʢʪʨʠʯʝʩʢʦʪʦ ʟʘʭʨʘʥʚʘʥʝ (ʚʜʠʛʥʝʪʝ ʧʦʜʦʚʠʪʝ ʧʣʦʯʠ ʦʪ ʧʦʜʘ ʠ ʛʠ ʠʟʚʘʜʝʪʝ 

ʚʥʠʤʘʪʝʣʥʦ) 

2. ʈʘʟʚʠʡʪʝ ʩʲʝʜʠʥʠʪʝʣʥʠʪʝ ʢʣʝʤʠ ʦʪ ʢʨʘʠʱʘʪʘ ʥʘ ʥʘʛʨʝʚʘʪʝʣʥʠʪʝ ʥʘʤʦʪʢʠ. ʀʟʚʘʜʝʪʝ ʢʝʨʘʤʠʯʥʠʪʝ ʧʨʦʭʦʜʥʠ 

ʪʨʲʙʠ ʠ ʘʢʦ ʝ ʥʝʦʙʭʦʜʠʤʦ, ʛʠ ʩʤʝʥʝʪʝ 

3. ʀʟʜʲʨʧʘʡʪʝ ʥʘʣʠʯʥʠʪʝ ʬʠʢʩʠʨʘʱʠ ʩʢʦʙʠ/ʢʝʨʘʤʠʯʥʠ ʪʨʲʙʠ, ʩʣʫʞʝʱʠ ʟʘ ʬʠʢʩʠʨʘʥʝ ʥʘ ʥʘʛʨʝʚʘʪʝʣʥʠʷ 

ʝʣʝʤʝʥʪ, ʦʪ ʪʫʭʣʝʥʘʪʘ ʩʪʝʥʘ (ʩʪʘʨʠʪʝ ʬʠʢʩʠʨʘʱʠ ʩʢʦʙʠ ʩʘ ʤʥʦʛʦ ʧʦʜʘʪʣʠʚʠ ʥʘ ʩʯʫʧʚʘʥʝ. ɸʢʦ ʥʷʢʦʷ 

ʬʠʢʩʠʨʘʱʘ ʩʢʦʙʘ ʩʝ ʩʯʫʧʠ, ʦʩʪʘʥʘʣʦʪʦ ʚʲʪʨʝ ʧʘʨʯʝ ʪʨʷʙʚʘ ʜʘ ʩʝ ʦʪʩʪʨʘʥʠ.) 

4. ɺʥʠʤʘʪʝʣʥʦ ʠʟʚʘʜʝʪʝ ʥʘʛʨʝʚʘʪʝʣʥʠʪʝ ʥʘʤʦʪʢʠ ʩ ʦʧʦʨʥʠʪʝ ʪʨʲʙʠ (ɺʥʠʤʘʥʠʝ: ʧʦ-ʩʪʘʨʠʪʝ ʥʘʛʨʝʚʘʪʝʣʥʠ 

ʝʣʝʤʝʥʪʠ ʩʘ ʤʥʦʛʦ ʧʦʜʘʪʣʠʚʠ ʥʘ ʩʯʫʧʚʘʥʝ) 
 

ʄʦʥʪʠʨʘʥʝ ʥʘ ʥʦʚʠʪʝ ʥʘʛʨʝʚʘʪʝʣʥʠ ʝʣʝʤʝʥʪʠ 

ʅʘʛʨʝʚʘʪʝʣʥʠʪʝ ʝʣʝʤʝʥʪʠ, ʚʢʣʶʯʝʥʠ ʚ ʦʙʭʚʘʪʘ ʥʘ ʜʦʩʪʘʚʢʘʪʘ, ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʧʨʦʚʝʨʝʥʠ ʟʘ ʧʦʚʨʝʜʠ ʧʨʝʜʠ ʜʘ ʩʝ 

ʤʦʥʪʠʨʘʪ. ʇʨʠ ʤʥʦʛʦʟʦʥʦʚʠʪʝ ʧʝʱʠ ʪʨʷʙʚʘ ʜʘ ʩʝ ʩʧʘʟʚʘ ʧʨʝʜʚʠʜʝʥʦʪʦ ʤʷʩʪʦ ʥʘ ʥʘʛʨʝʚʘʪʝʣʥʠʷ ʝʣʝʤʝʥʪ. 

 

ʋʢʘʟʘʥʠʝ 

ʇʨʝʧʦʨʲʯʚʘʤʝ ʜʘ ʠʟʧʦʣʟʚʘʪʝ ʥʦʚʠ ʦʧʦʨʥʠ ʪʨʲʙʠ, ʢʣʝʤʠ ʠ 

ʢʝʨʘʤʠʯʥʠ ʧʨʦʭʦʜʥʠ ʪʨʲʙʠ. ɿʘʤʲʨʩʝʥʠʪʝ ʢʦʥʪʘʢʪʥʠ ʧʦʚʲʨʭʥʦʩʪʠ 

ʚʦʜʷʪ ʜʦ ʧʨʝʞʜʝʚʨʝʤʝʥʥʘ ʧʦʚʨʝʜʘ ʥʘ ʥʦʚʠʷ ʥʘʛʨʝʚʘʪʝʣʝʥ 

ʝʣʝʤʝʥʪ. ʉʠʣʥʦ ʦʛʲʥʘʪʠ ʠʣʠ ʩʯʫʧʝʥʠ ʦʧʦʨʥʠ ʪʨʲʙʠ ʪʨʷʙʚʘ ʜʘ ʩʝ 

ʩʤʝʥʷʪ ʩ ʥʦʚʠ. 
 



 

60 

ʅʘ ʢʨʘʠʱʘʪʘ ʥʘ ʥʘʛʨʝʚʘʪʝʣʥʠʪʝ ʝʣʝʤʝʥʪʠ (ʫʩʫʢʘʥʠ) ʝ ʥʘʧʨʘʚʝʥʦ ʫʭʦ ʟʘ ʟʘʱʠʪʘ. ʊʦ ʪʨʷʙʚʘ ʜʘ ʩʝ ʦʪʨʝʞʝ ʩ 

ʧʦʜʭʦʜʷʱ ʠʥʩʪʨʫʤʝʥʪ ʧʨʝʜʠ ʤʦʥʪʘʞʘ. 

 
 

ʇʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ: 

1. ʄʦʥʪʠʨʘʡʪʝ ʥʘʛʨʝʚʘʪʝʣʥʠʷ ʝʣʝʤʝʥʪ ʟʘʝʜʥʦ ʩ ʦʧʦʨʥʘʪʘ ʪʨʲʙʘ. ʆʛʲʥʘʪʠʷʪ ʢʨʘʡ ʥʘ ʫʩʫʢʘʥʠʪʝ ʢʨʘʠʱʘ ʪʨʷʙʚʘ ʜʘ 

ʦʧʨʝ ʚ ʠʟʦʣʘʮʠʷʪʘ. 

 

 

2. ɺʢʘʨʘʡʪʝ ʩʢʦʙʠʪʝ, ʚʢʣʶʯʝʥʠ ʚ ʦʙʭʚʘʪʘ ʥʘ ʜʦʩʪʘʚʢʘʪʘ, ʚ ʪʫʭʣʝʥʘʪʘ ʩʪʝʥʘ. ʊʝ ʩʣʫʞʘʪ ʟʘ ʬʠʢʩʠʨʘʥʝ ʥʘ 

ʥʘʛʨʝʚʘʪʝʣʥʠʪʝ ʝʣʝʤʝʥʪʠ ʚ ʢʘʥʘʣʠʪʝ. ʅʝ ʚʢʘʨʚʘʡʪʝ ʩʢʦʙʠ ʚ ʜʫʧʢʠʪʝ ʥʘ ʧʨʝʜʠʰʥʠʪʝ ʩʢʦʙʠ. ʇʨʝʧʦʨʲʯʚʘʤʝ ʜʘ 

ʠʟʤʝʩʪʠʪʝ ʤʝʩʪʘʪʘ ʥʘ ʥʦʚʠʪʝ ʩʢʦʙʠ ʩ ʦʢʦʣʦ 1 ʠʥʯ (2,5 ʩʤ). 
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ʋʢʘʟʘʥʠʝ 

ʈʘʟʩʪʦʷʥʠʝʪʦ X ʥʘ ʩʢʦʙʠʪʝ, ʚʢʣʶʯʝʥʠ ʚ ʦʙʭʚʘʪʘ ʥʘ ʜʦʩʪʘʚʢʘʪʘ, ʥʝ 

ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʨʦʤʝʥʷ. X ~ 0,55 ʠʥʯʘ (14 ʤʤ) 

 

3. ɺ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʤʦʜʝʣʘ ʥʘ ʧʝʱʪʘ ʝ ʚʲʟʤʦʞʥʦ ʚʤʝʩʪʦ ʬʠʢʩʠʨʘʱʠ ʩʢʦʙʠ ʜʘ ʩʘ ʠʟʧʦʣʟʚʘʥʠ ʢʝʨʘʤʠʯʥʠ ʪʨʲʙʠ 

ʢʘʪʦ ʜʲʨʞʘʯʠ. 

 
 

4. ʆʪʚʦʨʠʪʝ ʟʘ ʢʝʨʘʤʠʯʥʠʪʝ ʧʨʦʭʦʜʥʠ ʪʨʲʙʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʫʧʣʲʪʥʝʥʠ ʦʪ ʦʪʚʲʥ ʩ ʤʘʣʢʦ ʚʣʘʢʥʝʩʪʘ ʚʘʪʘ 

(ʚʢʣʶʯʝʥʘ ʚ ʦʙʭʚʘʪʘ ʥʘ ʜʦʩʪʘʚʢʘʪʘ). ɿʘ ʮʝʣʪʘ ʩ ʤʘʣʢʘ ʦʪʚʝʨʪʢʘ (1) ʚʣʘʢʥʝʩʪʘʪʘ ʚʘʪʘ ʪʨʷʙʚʘ ʜʘ ʩʝ ʨʘʟʧʨʝʜʝʣʠ 

ʦʢʦʣʦ ʥʘʛʨʝʚʘʪʝʣʥʠʪʝ ʝʣʝʤʝʥʪʠ ʠ ʦʪ ʦʪʚʲʥ ʜʘ ʩʝ ʧʨʠʪʠʩʥʝ ʥʘʟʘʜ ʚ ʤʘʣʢʠʷ ʧʨʦʭʦʜʝʥ ʦʪʚʦʨ. ʇʨʠ ʪʦʚʘ ʥʝ 

ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʧʨʝʢʘʣʝʥʦ ʤʥʦʛʦ ʚʣʘʢʥʝʩʪʘ ʚʘʪʘ, ʟʘ ʜʘ ʤʦʞʝ ʢʝʨʘʤʠʯʥʠʪʝ ʧʨʦʭʦʜʥʠ ʪʨʲʙʠ (2) ʜʘ ʙʲʜʘʪ 

ʚʢʘʨʘʥʠ ʜʦ ʫʧʦʨ. 

5. ʂʝʨʘʤʠʯʥʠʪʝ ʧʨʦʭʦʜʥʠ ʪʨʲʙʠ (2) ʪʨʷʙʚʘ ʜʘ ʩʝ ʚʢʘʨʘʪ ʚʲʨʭʫ ʢʨʘʠʱʘʪʘ ʥʘ ʥʘʛʨʝʚʘʪʝʣʥʠʪʝ ʝʣʝʤʝʥʪʠ ʜʦ ʫʧʦʨ. 

6. ʉʲʝʜʠʥʠʪʝʣʥʠʪʝ ʢʣʝʤʠ (3) ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʟʙʫʪʘʪ ʜʘ ʦʧʨʘʪ ʚ ʢʝʨʘʤʠʯʥʘʪʘ ʧʨʦʭʦʜʥʘ ʪʨʲʙʘ. 

7. ɽʣʝʢʪʨʠʯʝʩʢʠʪʝ ʚʨʲʟʢʠ (4) ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʥʘʧʨʘʚʝʥʠ ʧʨʘʚʠʣʥʦ, ʢʘʪʦ ʩʝ ʠʟʧʦʣʟʚʘʪ ʩʲʝʜʠʥʠʪʝʣʥʠʪʝ ʢʣʝʤʠ. 

8. ɺʠʥʪʦʚʝʪʝ (5) ʥʘ ʩʲʝʜʠʥʠʪʝʣʥʠʪʝ ʢʣʝʤʠ ʪʨʷʙʚʘ ʜʘ ʩʝ ʟʘʪʝʛʥʘʪ ʟʜʨʘʚʦ (ʧʨʘʚʠʣʥʠʷʪ ʤʦʤʝʥʪ ʥʘ ʟʘʪʷʛʘʥʝ ʝ 

ʧʦʢʘʟʘʥ ʚ ʪʘʙʣʠʮʘʪʘ ʧʦ-ʜʦʣʫ). ɿʘ ʜʘ ʥʝ ʧʦʚʨʝʜʠʪʝ ʩʲʝʜʠʥʠʪʝʣʥʘʪʘ ʢʣʝʤʘ ʠ ʢʝʨʘʤʠʯʥʘʪʘ ʧʨʦʭʦʜʥʘ ʪʨʲʙʘ, ʩʝ 

ʧʨʝʧʦʨʲʯʚʘ ʧʨʠ ʟʘʪʷʛʘʥʝʪʦ ʥʘ ʚʠʥʪʦʚʝʪʝ ʜʘ ʜʲʨʞʠʪʝ ʢʦʥʪʨʘ ʥʘ ʩʲʝʜʠʥʠʪʝʣʥʘʪʘ ʢʣʝʤʘ ʥʘʧʨʠʤʝʨ ʩ ʧʦʜʭʦʜʷʱʠ 

ʤʦʥʪʘʞʥʠ ʢʣʝʱʠ. 

9. ʉʪʲʨʯʘʱʠʪʝ ʫʩʫʢʘʥʠ ʢʨʘʠʱʘ ʥʘ ʥʘʛʨʝʚʘʪʝʣʥʠʪʝ ʝʣʝʤʝʥʪʠ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʦʜʢʲʩʷʪ ʩ ʧʦʤʦʱʪʘ ʥʘ ʧʦʜʭʦʜʷʱʠ 

ʢʣʝʱʠ-ʩʝʢʘʯ (6). ʇʨʝʧʦʨʲʯʚʘ ʩʝ ʜʘ ʦʩʪʘʚʠʪʝ ʜʘ ʩʪʲʨʯʘʪ ʦʢʦʣʦ 0,20 ʠʥʯʘ (0,5 ʩʤ) ʦʪ ʨʲʙʘ ʥʘ ʩʲʝʜʠʥʠʪʝʣʥʘʪʘ 

ʢʣʝʤʘ. 

 

 

10. ʇʦʯʠʩʪʝʪʝ ʜʦʙʨʝ ʧʝʱʥʦʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʥʘʧʨʠʤʝʨ ʯʨʝʟ ʠʟʩʤʫʢʚʘʥʝ. ʇʘʟʝʪʝ ʥʘʛʨʝʚʘʪʝʣʥʠʪʝ ʝʣʝʤʝʥʪʠ ʠ 

ʪʝʨʤʦʜʚʦʡʢʘʪʘ. 

11. ʂʘʧʘʢʲʪ ʥʘ ʝʣʝʢʪʨʦʨʘʟʧʨʝʜʝʣʠʪʝʣʥʦʪʦ ʫʩʪʨʦʡʩʪʚʦ ʩʝ ʤʦʥʪʠʨʘ ʚ ʦʙʨʘʪʝʥ ʨʝʜ. 
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ʋʢʘʟʘʥʠʝ 

ʅʝʜʦʩʪʘʪʲʯʥʦ ʫʧʣʲʪʥʝʥʠʝ ʤʦʞʝ ʜʘ ʜʦʚʝʜʝ ʜʦ ʧʨʝʛʨʷʚʘʥʝ ʥʘ 

ʢʣʝʤʠʪʝ. ʅʝʧʦʜʭʦʜʷʱʠʷʪ ʚʣʘʢʥʝʩʪ ʤʘʪʝʨʠʘʣ ʤʦʞʝ ʜʘ ʜʦʚʝʜʝ ʜʦ 

ʛʣʘʟʠʨʘʥʝ ʠ ʧʨʠʯʠʥʷʚʘʥʝ ʥʘ ʱʝʪʠ. 

 
 

ɺʲʨʪʷʱʠ ʤʦʤʝʥʪʠ ʟʘ ʟʘʪʷʛʘʥʝ ʥʘ ʙʦʣʪʦʚʠ ʩʲʝʜʠʥʝʥʠʷ ʥʘ ʥʘʛʨʝʚʘʪʝʣʥʠʪʝ ʝʣʝʤʝʥʪʠ 
 

ɹʦʣʪʦʚʠʪʝ ʩʲʝʜʠʥʝʥʠʷ ʥʘ ʥʘʛʨʝʚʘʪʝʣʥʠʪʝ ʝʣʝʤʝʥʪʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʟʘʪʝʛʥʘʪʠ ʩ ʦʧʨʝʜʝʣʝʥ ʚʲʨʪʷʱ ʤʦʤʝʥʪ. ʇʨʠ 

ʥʝʩʧʘʟʚʘʥʝ ʤʦʞʝ ʜʘ ʩʝ ʩʪʠʛʥʝ ʜʦ ʫʥʠʱʦʞʘʚʘʥʝ ʥʘ ʥʘʛʨʝʚʘʪʝʣʥʠʪʝ ʝʣʝʤʝʥʪʠ. 
 

 

ɼʠʘʤʝʪʲʨ ʥʘ ʨʝʟʙʘʪʘ ï ʤʝʪʨʠʯʥʘ 

ʨʝʟʙʘ 

ɺʲʨʪʷʱ ʤʦʤʝʥʪ (ʄ) ʚ Nm 

M5 6 Nm 

M6 8 Nm 

M7 8 Nm 

M8 14 Nm 

M10 20 Nm 
 
 

8.2 ʉʤʷʥʘ ʥʘ ʪʝʨʤʦʜʚʦʡʢʘ 
 

 

 ʆʇɸʉʅʆʉʊ 

 

ɼʝʡʥʦʩʪʠ ʧʦ ʝʣʝʢʪʨʠʯʝʩʢʦʪʦ ʦʙʦʨʫʜʚʘʥʝ ʤʦʞʝ 

ʜʘ ʩʝ ʠʟʚʲʨʰʚʘʪ ʩʘʤʦ ʦʪ ʣʠʮʝʥʟʠʨʘʥ 

ʝʣʝʢʪʨʦʪʝʭʥʠʢ. 

ʆʧʘʩʥʦʩʪ ʦʪ ʝʣʝʢʪʨʠʯʝʩʢʠ ʫʜʘʨ. 

ʀʟʜʲʨʧʘʡʪʝ ʱʝʧʩʝʣʘ ʦʪ ʝʣʝʢʪʨʠʯʝʩʢʘʪʘ ʤʨʝʞʘ 

ʠʣʠ ʠʟʢʣʶʯʝʪʝ ʧʝʱʪʘ ʩ ʧʦʤʦʱʪʘ ʥʘ ʧʨʝʢʲʩʚʘʯʘ 

(ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʤʦʜʝʣʘ) 
 
 

ʆʪʚʦʨʝʪʝ ʢʘʧʘʢʘ ʥʘ ʝʣʝʢʪʨʦʨʘʟʧʨʝʜʝʣʠʪʝʣʥʦʪʦ ʫʩʪʨʦʡʩʪʚʦ. ʀʥʩʪʨʫʢʮʠʠʪʝ ʟʘ ʜʝʤʦʥʪʠʨʘʥʝ ʠ ʤʦʥʪʠʨʘʥʝ ʥʘ 

ʢʘʧʘʢʘ(ʮʠʪʝ) ʠ ʩʚʲʨʟʘʥʠʪʝ ʩ ʪʷʭ ʫʢʘʟʘʥʠʷ ʟʘ ʙʝʟʦʧʘʩʥʦʩʪ ʩʝ ʥʘʤʠʨʘʪ ʚ ʛʣʘʚʘ Ăʉʤʷʥʘ ʥʘ ʥʘʛʨʝʚʘʪʝʣʥʠʪʝ 

ʝʣʝʤʝʥʪʠñ. 

1. ʇʲʨʚʦ ʨʘʟʚʠʡʪʝ ʜʚʘʪʘ ʚʠʥʪʘ (ɸ) ʥʘ ʚʨʲʟʢʘʪʘ ʩ ʪʝʨʤʦʜʚʦʡʢʘʪʘ, ʩʣʝʜ ʪʦʚʘ ʚʠʥʪʘ (ɺ) ʠ ʠʟʚʘʜʝʪʝ ʪʝʨʤʦʜʚʦʡʢʘʪʘ 

(ʉ). 

2. ʅʦʚʘʪʘ ʪʝʨʤʦʜʚʦʡʢʘ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʦʩʪʘʚʠ ʚʥʠʤʘʪʝʣʥʦ ʚ ʢʘʥʘʣʘ ʟʘ ʪʝʨʤʦʜʚʦʡʢʘʪʘ ʠ ʜʘ ʩʝ ʤʦʥʪʠʨʘ ʠ ʩʚʲʨʞʝ ʚ 

ʦʙʨʘʪʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ. ʊʨʷʙʚʘ ʜʘ ʩʝ ʩʧʘʟʠ ʧʨʘʚʠʣʥʠʷʪ ʧʦʣʷʨʠʪʝʪ ʥʘ ʝʣʝʢʪʨʠʯʝʩʢʦʪʦ ʟʘʭʨʘʥʚʘʥʝ. 
 

 

ʄʝʩʪʘʪʘ ʟʘ ʩʚʲʨʟʚʘʥʝ ʥʘ ʩʲʝʜʠʥʠʪʝʣʥʠʪʝ ʧʨʦʚʦʜʥʠʮʠ ʦʪ ʪʝʨʤʦʜʚʦʡʢʘʪʘ ʢʲʤ ʨʝʛʫʣʘʪʦʨʘ ʩʘ ʦʙʦʟʥʘʯʝʥʠ ʩ  ʠ 

.  ʩʲʩ     ʩʲʩ  

 

+
- + + - -



 

63 

 

 

ʋʢʘʟʘʥʠʝ 

ʇʨʘʚʠʣʥʦʪʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʚʨʲʟʢʠʪʝ ʝ ʟʘʜʲʣʞʠʪʝʣʥʦ 

ʥʝʦʙʭʦʜʠʤʦ ʟʘ ʧʨʘʚʠʣʥʦʪʦ ʬʫʥʢʮʠʦʥʠʨʘʥʝ ʥʘ ʧʝʱʪʘ! 

 
 

8.3 ʉʤʷʥʘ ʥʘ ʝʣʝʢʪʨʠʯʝʩʢʠʪʝ ʧʨʝʜʧʘʟʠʪʝʣʠ ʥʘ ʧʝʱʪʘ 
 

 

 ɺʅʀʄɸʊɽʃʅʆ 

ʇʨʝʜʠ ʜʘ ʩʤʝʥʠʪʝ ʧʨʝʜʧʘʟʠʪʝʣʠʪʝ, ʠʟʢʣʶʯʝʪʝ ʝʣʝʢʪʨʠʯʝʩʢʦʪʦ 

ʟʘʭʨʘʥʚʘʥʝ. 

 
 

ɸʢʦ ʧʝʱʪʘ ʚʝʯʝ ʥʷʤʘ ʥʘʛʨʝʚʘʪʝʣʥʘ ʤʦʱʥʦʩʪ ʠʣʠ ʠʤʘ ʩʘʤʦ ʩʣʘʙʘ ʥʘʛʨʝʚʘʪʝʣʥʘ ʤʦʱʥʦʩʪ, ʧʲʨʚʦ ʪʨʷʙʚʘ ʜʘ ʩʝ 

ʧʨʦʚʝʨʷʪ ʧʨʝʜʧʘʟʠʪʝʣʠʪʝ ʠ ʜʘ ʩʝ ʩʤʝʥʷʪ, ʘʢʦ ʝ ʥʝʦʙʭʦʜʠʤʦ. 
 

9 ʇʨʠʥʘʜʣʝʞʥʦʩʪʠ 
 

9.1 ʄʦʥʪʠʨʘʥʝ ʥʘ ʧʦʜʩʪʘʚʢʘʪʘ ʥʘ ʤʦʜʝʣ ʧʝʱ NE 40  ï NE 100 (ʧʨʠʥʘʜʣʝʞʥʦʩʪ) 
 

ʀʟʚʘʜʝʪʝ ʧʦʜʩʪʘʚʢʘʪʘ, ʚʢʣʶʯʝʥʘ ʢʘʪʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪ, ʦʪ ʦʧʘʢʦʚʢʘʪʘ ʠ ʩʨʘʚʥʝʪʝ ʦʪʜʝʣʥʠʪʝ ʯʘʩʪʠ ʩʲʩ ʩʧʠʩʲʢʘ 

ʧʦ-ʜʦʣʫ. 
 

ˉ ɹʨʦʡʢʘ ʀʟʦʙʨʘʞʝʥʠʝ 

A 4 

 

B 2 

 

C 2 

 

D 1 

 

 20 
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ʄʦʥʪʠʨʘʡʪʝ ʦʪʜʝʣʥʠʪʝ ʯʘʩʪʠ (1 ʠ 2) ʥʘ ʧʦʜʩʪʘʚʢʘʪʘ, ʢʘʢʪʦ ʝ ʧʦʢʘʟʘʥʦ ʥʘ ʛʨʘʬʠʢʘʪʘ ʧʦ-ʛʦʨʝ. ʉʣʝʜ ʤʦʥʪʠʨʘʥʝ ʥʘ 

ʦʪʜʝʣʥʠʪʝ ʯʘʩʪʠ ʟʘʪʝʛʥʝʪʝ ʟʜʨʘʚʦ ʚʠʥʪʦʚʝʪʝ. 
 

 

 
 

ʄʦʥʪʠʨʘʡʪʝ ʭʦʜʦʚʠʪʝ ʢʦʣʝʣʘ (3) (ʘʢʦ ʠʤʘ ʪʘʢʠʚʘ) ʧʦʜ ʢʨʘʢʘʪʘ ʥʘ ʧʦʜʩʪʘʚʢʘʪʘ. 
 

ʇʨʝʧʦʨʲʢʘ ʟʘ ʥʘʯʠʥ ʥʘ ʤʦʥʪʠʨʘʥʝ 

ʉʧʘʟʚʘʥʝʪʦ ʥʘ ʧʨʝʧʦʨʲʢʠʪʝ ʥʝ ʦʩʚʦʙʦʞʜʘʚʘ ʧʦʪʨʝʙʠʪʝʣʷ ʥʘ ʥʘʰʠʪʝ ʧʨʦʜʫʢʪʠ ʦʪ ʥʝʛʦʚʘʪʘ ʩʦʙʩʪʚʝʥʘ 

ʦʪʛʦʚʦʨʥʦʩʪ, ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʢʦʥʢʨʝʪʥʘʪʘ ʩʠʪʫʘʮʠʷ ʠ ʦʙʩʪʦʷʪʝʣʩʪʚʘ, ʥʘʣʠʯʥʠ ʚʲʚ ʚʩʝʢʠ ʦʪʜʝʣʝʥ ʩʣʫʯʘʡ. ʊʨʷʙʚʘ 

ʦʙʘʯʝ ʜʘ ʩʝ ʩʲʦʙʨʘʟʠʪʝ ʩ ʥʷʢʦʠ ʦʙʱʠ ʧʨʝʧʦʨʲʢʠ: 
 

 

 
 

 
ʋʢʘʟʘʥʠʝ 

Nabertherm ʥʝ ʧʦʝʤʘ ʥʠʢʘʢʚʘ ʦʪʛʦʚʦʨʥʦʩʪ ʟʘ ʱʝʪʠ, ʧʨʠʯʠʥʝʥʠ ʦʪ ʥʝʧʨʘʚʠʣʝʥ 

ʤʦʥʪʘʞ. 

 


