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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 
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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. 

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. ɿʘʨʝʞʜʘʥʝʪʦ ʠ ʠʟʧʨʘʟʚʘʥʝʪʦ ʩʘ ʨʘʟʨʝʰʝʥʠ ʩʘʤʦ ʧʨʠ ʥʘʧʲʣʥʦ ʦʪʚʦʨʝʥ ʠ ʙʣʦʢʠʨʘʥ ʢʘʧʘʢ. ɿʘ ʮʝʣʪʘ ʦʪʚʦʨʝʪʝ 

ʢʘʧʘʢʘ, ʜʦʢʘʪʦ ʙʣʦʢʠʨʘʱʠʷʪ ʙʦʣʪ ʚ ʟʘʜʥʘʪʘ ʯʘʩʪ ʥʘ ʧʝʱʪʘ ʥʝ ʟʘʩʪʦʧʦʨʠ ʢʘʧʘʢʘ ʚ ʦʪʚʦʨʝʥʦ ʧʦʣʦʞʝʥʠʝ. 

5. 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. 

6. 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. 

7. 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. 

8. 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. 

9. ɿʘʪʚʦʨʝʥʠʷʪ ʢʘʧʘʢ ʤʦʞʝ ʜʘ ʩʝ ʦʙʝʟʦʧʘʩʠ ʩ ʢʘʪʠʥʘʨ. ʊʦʚʘ ʝ ʩʠʣʥʦ ʧʨʝʧʦʨʲʯʠʪʝʣʥʦ, ʘʢʦ ʜʦ ʤʷʩʪʦʪʦ ʥʘ 

ʨʘʟʧʦʣʘʛʘʥʝ ʤʦʛʘʪ ʜʘ ʠʤʘʪ ʜʦʩʪʲʧ ʥʝʦʪʦʨʠʟʠʨʘʥʠ ʣʠʮʘ (ʥʘʧʨ. ʜʝʮʘ). 
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10. 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 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. 
 

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, ʢʘʪʦ ʠʟʜʲʨʧʘʪʝ ʱʝʧʩʝʣʘ 
ʊʦʟʠ ʩʠʤʚʦʣ ʫʢʘʟʚʘ ʥʘ ʦʧʝʨʘʪʦʨʘ ʜʘ ʠʟʜʲʨʧʘ ʱʝʧʩʝʣʘ ʦʪ ʝʣʝʢʪʨʠʯʝʩʢʘʪʘ ʤʨʝʞʘ, ʟʘ 

ʜʘ ʠʟʢʣʶʯʠ ʟʘʭʨʘʥʚʘʥʝʪʦ ʥʘ ʧʝʱʪʘ (ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʤʦʜʝʣʘ ʥʘ ʧʝʱʪʘ ï ʥʷʤʘ 

ʥʘʣʠʯʝʥ ʝʣʝʢʪʨʠʯʝʩʢʠ ʨʘʟʝʜʠʥʠʪʝʣ). 
 

 

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. 
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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. 
 

 

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. 
 

 

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! 
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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. 
 
 

1.3 ʀʟʧʦʣʟʚʘʥʝ ʧʦ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ 
 

ʇʝʱʠʪʝ ʦʪ ʩʝʨʠʠʪʝ TOP ʠ HO ʩʘ ʝʣʝʢʪʨʠʯʝʩʢʠ ʧʝʱʠ ʟʘ ʠʟʧʠʯʘʥʝ ʥʘ ʢʝʨʘʤʠʢʘ. ʀʟʧʠʯʘʥʝʪʦ ʟʘʧʦʯʚʘ ʚ ʩʪʫʜʝʥʦ 

ʩʲʩʪʦʷʥʠʝ ʠ ʩʝ ʧʨʝʫʩʪʘʥʦʚʷʚʘ ʦʪʥʦʚʦ ʚ ʩʪʫʜʝʥʦ ʩʲʩʪʦʷʥʠʝ ʩʣʝʜ ʧʨʠʢʣʶʯʚʘʥʝ ʥʘ ʠʟʧʠʯʘʥʝʪʦ. ʂʘʧʘʢʲʪ ʤʦʞʝ ʜʘ ʩʝ 

ʦʪʚʘʨʷ ʩʘʤʦ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʜ 200ÁC. ʇʝʱʠʪʝ ʦʪ ʩʝʨʠʷ F ʩʘ ʧʨʝʜʥʘʟʥʘʯʝʥʠ ʟʘ ʪʦʧʝʥʝ ʥʘ ʩʪʲʢʣʦ ʠ ʟʘ ʠʟʧʠʯʘʥʝ 

ʥʘ ʨʠʩʫʚʘʥʦ ʩʪʲʢʣʦ ʠ ʧʦʨʮʝʣʘʥ. 
 

ʎʝʣʝʚʘ ʛʨʫʧʘ 

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

ʦʙʩʣʫʞʚʘʥʝ ʥʘ ʝʣʝʢʪʨʠʯʝʩʢʦʪʦ ʦʙʦʨʫʜʚʘʥʝ ʤʦʞʝ ʜʘ ʩʝ ʠʟʚʲʨʰʚʘʪ ʩʘʤʦ ʦʪ ʣʠʮʝʥʟʠʨʘʥ ʝʣʝʢʪʨʦʪʝʭʥʠʢ. 
 

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. 
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¶ 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. 

¶ 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 ʧʝʱʪʘ ʥʝʟʘʙʘʚʥʦ ʠ ʜʨʲʞʪʝ 

ʢʘʧʘʢʘ ʟʘʪʚʦʨʝʥ. ʆʩʪʘʚʝʪʝ ʧʝʱʪʘ ʜʘ ʩʝ ʦʭʣʘʜʠ, ʢʘʪʦ ʝ ʠʟʢʣʶʯʝʥʘ ʦʪ ʟʘʭʨʘʥʚʘʥʝʪʦ. 

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

ʨʘʟʝʜʠʥʠʪʝʣ. 
 

 

 
 

  

ʇʝʱ ʩʲʩ ʱʝʧʩʝʣ ʇʝʱ ʩ ʬʠʢʩʠʨʘʥʘ ʚʨʲʟʢʘ 

 
 

 

ɺʅʀʄɸʅʀɽ 

ʅʝ ʩʪʘʨʪʠʨʘʡʪʝ ʦʪʥʦʚʦ ʧʝʱʪʘ! ʅʝ ʦʪʚʘʨʷʡʪʝ ʢʘʧʘʢʘ, ʜʦʢʘʪʦ ʧʝʱʪʘ 

ʥʝ ʠʟʩʪʠʥʝ ʥʘʧʲʣʥʦ! 

ʇʨʝʜʠ ʜʘ ʨʝʩʪʘʨʪʠʨʘʪʝ, ʧʨʦʚʝʨʝʪʝ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʧʝʱʪʘ ʠ 

ʧʝʱʪʘ ʟʘ ʜʝʬʝʢʪʠ. 
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 ʇʈɽɼʋʇʈɽɾɼɽʅʀɽ 

ɺ ʩʣʫʯʘʡ ʥʘ ʧʦʞʘʨ, ʜʨʲʞʪʝ ʢʘʧʘʢʘ ʟʘʪʚʦʨʝʥ. 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 Top ʠ HO ʩʘ ʝʣʝʢʪʨʠʯʝʩʢʠ ʧʝʱʠ ʟʘ ʠʟʧʠʯʘʥʝ ʥʘ ʢʝʨʘʤʠʢʘ. ʊʝ ʩʘ ʠʜʝʘʣʥʠ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ 

ʧʨʠʣʦʞʝʥʠʝ ʜʦ 1260ÁC ʠ ʤʦʛʘʪ ʜʘ ʨʘʙʦʪʷʪ ʜʦ 1320ÁC. 

ʇʝʱʠʪʝ F ʩʘ ʧʦʜʭʦʜʷʱʠ ʟʘ ʪʦʧʝʥʝ ʥʘ ʩʪʲʢʣʦ ʠ ʤʦʛʘʪ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʜʦ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʧʨʠʣʦʞʝʥʠʝ 950ÁC. 
 

ʊʦʟʠ ʧʨʦʜʫʢʪ ʩʝ ʦʪʣʠʯʘʚʘ ʜʦʧʲʣʥʠʪʝʣʥʦ ʩ: 

¶ ʅʘʛʨʝʚʘʪʝʣʥʠ ʝʣʝʤʝʥʪʠ, ʟʘʱʠʪʝʥʠ ʚ ʢʘʥʘʣʠʪʝ, ʥʘʛʨʷʚʘʥʝ ʦʪʚʩʷʢʲʜʝ (TOP ʠ F) 

¶ HO: ʅʘʛʨʝʚʘʪʝʣʥʠ ʝʣʝʤʝʥʪʠ ʥʘ ʦʧʦʨʥʠ ʪʨʲʙʠ 

¶ ʇʝʱʠ F: ʅʘʛʨʝʚʘʪʝʣʥʠ ʝʣʝʤʝʥʪʠ ʚ ʢʘʧʘʢʘ ʠ ʜʲʥʦʪʦ 

¶ ʂʘʧʘʢ ʩ ʨʝʛʫʣʠʨʫʝʤʦ ʙʲʨʟʦʜʝʡʩʪʚʘʱʦ ʟʘʪʚʘʨʷʱʦ ʫʩʪʨʦʡʩʪʚʦ, ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʟʘʢʣʶʯʚʘʥʝ ʩ ʢʘʪʠʥʘʨ 

¶ ɽʨʛʦʥʦʤʠʯʥʦ ʦʪʚʘʨʷʥʝ ʠ ʟʘʪʚʘʨʷʥʝ ʥʘ ʢʘʧʘʢʘ ʩ ʧʦʜʧʦʤʘʛʘʥʝ ʦʪ ʧʨʫʞʠʥʠ 

¶ ɸʚʪʦʤʘʪʠʯʥʦ ʟʘʢʣʶʯʚʘʥʝ ʥʘ ʢʘʧʘʢʘ ʚ ʦʪʚʦʨʝʥʦ ʧʦʣʦʞʝʥʠʝ ʧʨʠ ʧʝʱʠʪʝ TOP 

¶ ʉʚʘʣʷʱ ʩʝ ʢʦʥʪʨʦʣʝʨ ʟʘ ʧʦ-ʫʜʦʙʥʘ ʨʘʙʦʪʘ 

¶ ʅʠʩʢʦ ʥʠʚʦ ʥʘ ʰʫʤʘ ʧʨʠ ʧʨʝʚʢʣʶʯʚʘʥʝ ʥʘ ʥʘʛʨʷʚʘʥʝʪʦ ʯʨʝʟ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʦ ʨʝʣʝ 

¶ ʊʝʨʤʦʜʚʦʡʢʘ ʪʠʧ S ʩʲʩ ʟʘʱʠʪʥʘ ʪʨʲʙʘ, ʟʘʱʠʪʝʥʘ ʦʪ ʤʝʭʘʥʠʯʥʠ ʧʦʚʨʝʜʠ 

¶ ʂʦʥʪʘʢʪʝʥ ʧʨʝʚʢʣʶʯʚʘʪʝʣ ʟʘ ʧʨʠʥʫʜʠʪʝʣʥʦ ʦʪʚʘʨʷʥʝ ʥʘ ʢʘʧʘʢʘ 

¶ ʄʥʦʛʦʩʣʦʡʥʘ, ʝʥʝʨʛʦʩʧʝʩʪʷʚʘʱʘ ʠʟʦʣʘʮʠʦʥʥʘ ʩʪʨʫʢʪʫʨʘ 

¶ ʂʦʨʧʫʩ ʦʪ ʥʝʨʲʞʜʘʝʤʘ ʩʪʦʤʘʥʘ 

¶ ʂʦʥʪʨʦʣʝʨ AC590 ʩʲʩ ʩʝʥʟʦʨʥʦ ʫʧʨʘʚʣʝʥʠʝ (50 ʧʨʦʛʨʘʤʠ ʩ ʧʦ 40 ʩʝʛʤʝʥʪʘ) ʠ ʘʩʠʩʪʝʥʪ ʟʘ ʢʝʨʘʤʠʢʘ ʟʘ 

ʣʝʩʥʦ ʩʲʟʜʘʚʘʥʝ ʥʘ ʧʨʦʛʨʘʤʠ 

¶ ʋʧʣʲʪʥʷʚʘʥʝ ʥʘ ʢʘʧʘʢʘ ʙʝʟ ʠʟʥʦʩʚʘʥʝ 

¶ TOP ʠ HO: ʈʝʛʫʣʠʨʫʝʤ ʦʪʚʦʨ ʟʘ ʧʦʜʘʚʘʥʝ ʥʘ ʚʲʟʜʫʭ ʥʘ ʜʲʥʦʪʦ ʥʘ ʧʝʱʪʘ ʟʘ ʜʦʙʨʘ ʚʝʥʪʠʣʘʮʠʷ 

¶ ʆʪʚʦʨ ʟʘ ʦʪʨʘʙʦʪʝʥʠʷ ʚʲʟʜʫʭ ʦʪʩʪʨʘʥʠ ʥʘ ʧʝʱʪʘ ʩ ʪʨʲʙʥʘ ʥʘʩʪʘʚʢʘ ʟʘ ʩʚʲʨʟʚʘʥʝ ʥʘ ʪʨʲʙʦʧʨʦʚʦʜ, 

ʜʠʘʤʝʪʲʨ 80 ʤʤ 

¶ ɿʜʨʘʚʠ, ʙʣʦʢʠʨʘʱʠ ʩʝ ʭʦʜʦʚʠ ʢʦʣʝʣʘ ʟʘ ʣʝʩʥʦ ʧʨʠʜʚʠʞʚʘʥʝ ʥʘ ʧʝʱʪʘ 

¶ 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. 

¶ ʄʥʦʛʦ ʜʦʙʨʘ ʜʦʩʪʲʧʥʦʩʪ ʟʘ ʪʝʭʥʠʯʝʩʢʦ ʦʙʩʣʫʞʚʘʥʝ 

¶ ɼʦʧʲʣʥʠʪʝʣʥʦ ʦʙʦʨʫʜʚʘʥʝ ʦʪ TOP 160 ï ʧʦʜʦʚʦ ʥʘʛʨʷʚʘʥʝ ʟʘ ʤʥʦʛʦ ʜʦʙʨʘ ʨʘʚʥʦʤʝʨʥʦʩʪ ʥʘ 

ʪʝʤʧʝʨʘʪʫʨʘʪʘ 
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2.1 ʆʙʱʦ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʧʝʱʪʘ 
 

 

ʇʝʱ ʩ ʛʦʨʥʦ ʟʘʨʝʞʜʘʥʝ Top 100 (ʠʟʦʙʨʘʞʝʥʠʝʪʦ ʝ ʠʣʶʩʪʨʘʪʠʚʥʦ) 
 

 

ʇʝʱ ʩ ʛʦʨʥʦ ʟʘʨʝʞʜʘʥʝ HO 100 (ʠʟʦʙʨʘʞʝʥʠʝʪʦ ʝ ʠʣʶʩʪʨʘʪʠʚʥʦ) 
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ʇʝʱ ʩ ʛʦʨʥʦ ʟʘʨʝʞʜʘʥʝ F 220 ʠ F 30 (ʠʟʦʙʨʘʞʝʥʠʝʪʦ ʝ ʠʣʶʩʪʨʘʪʠʚʥʦ) 
 

ˉ ʅʘʠʤʝʥʦʚʘʥʠʝ 

1 ɽʨʛʦʥʦʤʠʯʥʦ ʦʪʚʘʨʷʥʝ ʠ ʟʘʪʚʘʨʷʥʝ ʥʘ ʢʘʧʘʢʘ ʩ ʧʦʜʧʦʤʘʛʘʥʝ ʦʪ ʛʘʟʦʚʠ 

ʘʤʦʨʪʠʩʴʦʨʠ. ʇʨʠ ʧʝʱʠʪʝ F ʩʝ ʠʟʧʦʣʟʚʘʪ ʨʘʟʪʝʛʘʪʝʣʥʠ ʧʨʫʞʠʥʠ 

2 ʂʦʥʪʘʢʪʝʥ ʧʨʝʚʢʣʶʯʚʘʪʝʣ ʥʘ ʢʘʧʘʢʘ (ʥʘʛʨʷʚʘʥʝʪʦ ʩʝ ʠʟʢʣʶʯʚʘ ʧʨʠ ʦʪʚʘʨʷʥʝ ʥʘ 

ʢʘʧʘʢʘ) 

3 ʂʣʶʯ ʟʘ ʚʢʣ./ʠʟʢʣ. (ʟʘ ʚʢʣʶʯʚʘʥʝ ʠ ʠʟʢʣʶʯʚʘʥʝ ʥʘ ʧʝʱʪʘ) 

4 ʉʚʘʣʷʱ ʩʝ ʢʦʥʪʨʦʣʝʨ ʩʲʩ ʩʝʥʟʦʨʥʦ ʫʧʨʘʚʣʝʥʠʝ 

5 ɸʚʪʦʤʘʪʠʯʥʦ ʟʘʢʣʶʯʚʘʥʝ ʥʘ ʢʘʧʘʢʘ ʚ ʦʪʚʦʨʝʥʦ ʧʦʣʦʞʝʥʠʝ  

6 ʇʦʜʦʚʦ ʥʘʛʨʷʚʘʥʝ ʦʪ Top 80 (ʜʦʧʲʣʥʠʪʝʣʥʦ ʦʙʦʨʫʜʚʘʥʝ) 

7 ʍʦʜʦʚʠ ʢʦʣʝʣʘ 

8 ʈʝʛʫʣʠʨʫʝʤ ʦʪʚʦʨ ʟʘ ʧʦʜʘʚʘʥʝ ʥʘ ʚʲʟʜʫʭ ʥʘ ʜʲʥʦʪʦ ʥʘ ʧʝʱʪʘ ʟʘ ʜʦʙʨʘ 

ʚʝʥʪʠʣʘʮʠʷ ʠ ʦʙʝʟʚʲʟʜʫʰʘʚʘʥʝ 

9 ɹʲʨʟʦʜʝʡʩʪʚʘʱʦ ʟʘʪʚʘʨʷʱʦ ʫʩʪʨʦʡʩʪʚʦ, ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʟʘʢʣʶʯʚʘʥʝ ʩ ʢʘʪʠʥʘʨ 

10 ʅʘʛʨʝʚʘʪʝʣʥʠ ʝʣʝʤʝʥʪʠ, ʟʘʱʠʪʝʥʠ ʚ ʢʘʥʘʣʠ 

11 ʇʘʨʘʣʝʣʥʘ ʪʨʲʙʥʘ ʥʘʩʪʘʚʢʘ ʟʘ ʩʚʲʨʟʚʘʥʝ ʥʘ ʪʨʲʙʘ ʟʘ ʦʪʨʘʙʦʪʝʥ ʚʲʟʜʫʭ 

12 ʊʝʨʤʦʜʚʦʡʢʘ, ʟʘʱʠʪʝʥʘ ʚ ʠʟʦʣʘʮʠʷʪʘ 

13 ɼʨʲʞʢʘ ʥʘ ʢʘʧʘʢʘ, ʟʘ ʧʦʚʜʠʛʘʥʝ ʥʘ ʢʘʧʘʢʘ 

14 ʅʘʛʨʝʚʘʪʝʣʥʠ ʝʣʝʤʝʥʪʠ ʚ ʪʘʚʘʥʘ 

15 ʉʧʝʮʠʬʠʯʝʥ ʟʘ ʜʲʨʞʘʚʘʪʘ ʱʝʧʩʝʣ 
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2.2 ʊʝʭʥʠʯʝʩʢʠ ʜʘʥʥʠ 
 

ʄʦʜʝʣ ʧʝʱ Top 

ʄʦʜʝʣ ʊʤʘʢʩ

. 

ɺʲʪʨʝʰʥʠ ʨʘʟʤʝʨʠ ʚ 

ʤʤ 

ʆʙʝʤ ɺʲʥʰʥʠ ʨʘʟʤʝʨʠ2 ʚ ʤʤ ʅʦʤʠʥʘʣʥʘ 

ʤʦʱʥʦʩʪ 

ɽʣʝʢʪʨʠʯʝʩ

ʢʦ 

ʊʝʛʣʦ 

 °C  h ʜʲʣʙ

. 

ʚ ʚ ʣ ʐ ɼʲʣʙ. ɺ kW ʟʘʭʨʘʥʚʘʥʝ ʚ ʢʛ 

Top 16/R 1320 Ø 290 225 16 490 740 555 2,6 ʝʜʥʦʬʘʟʥʦ 32 

Top 45 1320 Ø 410 340 45 600 890 790 3,6 ʝʜʥʦʬʘʟʥʦ 62 

Top 45/L 1320 Ø 410 340 45 600 890 790 2,9 ʝʜʥʦʬʘʟʥʦ 62 

Top 45/R 1320 Ø 410 340 45 600 890 790 5,5 ʪʨʠʬʘʟʥʦ1 62 

Top 60 1320 Ø 410 450 60 600 890 900 3,6 ʝʜʥʦʬʘʟʥʦ 72 

Top 60/L 1200 Ø 410 450 60 600 890 900 2,9 ʝʜʥʦʬʘʟʥʦ 72 

Top 60/R 1320 Ø 410 450 60 600 890 900 5,5 ʪʨʠʬʘʟʥʦ1 72 

Top 80 1320 Ø 480 450 80 660 960 910 5,5 ʪʨʠʬʘʟʥʦ1 100 

Top 80/R 1320 Ø 480 450 80 660 960 910 7,0 ʪʨʠʬʘʟʥʦ1 100 

Top 100 1320 Ø 480 570 100 660 960 1030 7,0 ʪʨʠʬʘʟʥʦ 102 

Top 100/R 1320 Ø 480 570 100 660 960 1030 9,0 ʪʨʠʬʘʟʥʦ 102 

Top 130 1320 Ø 590 450 130 780 1080 930 9,0 ʪʨʠʬʘʟʥʦ 113 

Top 140 1320 Ø 550 570 140 750 1040 1050 9,0 ʪʨʠʬʘʟʥʦ 124 

Top 140/R 1320 Ø 550 570 140 750 1040 1050 11,0 ʪʨʠʬʘʟʥʦ 124 

Top 160 1320 Ø 590 570 160 780 1080 1050 9,0 ʪʨʠʬʘʟʥʦ 127 

Top 190 1320 Ø 590 680 190 780 1080 1160 11,0 ʪʨʠʬʘʟʥʦ 146 

Top 190/R 1320 Ø 590 680 190 780 1080 1160 13,5 ʪʨʠʬʘʟʥʦ 146 

Top 220 1320 930 450 460 220 1120 950 960 15,0 ʪʨʠʬʘʟʥʦ 154 

1ʅʘʛʨʷʚʘʥʝ ʩʘʤʦ ʤʝʞʜʫ ʜʚʝ ʬʘʟʠ 
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. 

 
 

ʄʦʜʝʣ ʧʝʱ F 

ʄʦʜʝʣ ʊʤʘʢʩ

. 

ɺʲʪʨʝʰʥʠ ʨʘʟʤʝʨʠ ʚ 

ʤʤ 

ʇʦʚʲʨʭ

ʥʠʥʘ ʥʘ 

ʦʩʥʦʚʘʪ

ʘ 

ɺʲʥʰʥʠ ʨʘʟʤʝʨʠ1 ʚ ʤʤ ʅʦʤʠʥʘʣʥʘ 

ʤʦʱʥʦʩʪ2 

ɽʣʝʢʪʨʠʯʝʩ

ʢʦ 

ʟʘʭʨʘʥʚʘʥʝ 

ʊʝʛʣʦ 

 °C  h ʜʲʣʙ

. 

ʚ ʚ ʤ2 ʐ ɼʲʣʙ. ɺ kW  ʚ ʢʛ 

F 30 950 Ø 410 230 0,13 640 770 585 2,0 ʝʜʥʦʬʘʟʥʦ 55 

F 75 L 950 750 520 230 0,33 945 930 690 3,6 ʝʜʥʦʬʘʟʥʦ 95 

F 75 950 750 520 230 0,33 945 930 690 5,5 ʪʨʠʬʘʟʥʦ 95 

F 110 950 930 590 230 0,47 1130 1000 690 7,5 ʪʨʠʬʘʟʥʦ 110 

F 220 950 930 590 460 0,47 1130 1000 920 15,0 ʪʨʠʬʘʟʥʦ 150 

1ɺʲʥʰʥʠʪʝ ʨʘʟʤʝʨʠ ʚʘʨʠʨʘʪ ʧʨʠ ʤʦʜʝʣʠ ʩ ʜʦʧʲʣʥʠʪʝʣʥʦ ʦʙʦʨʫʜʚʘʥʝ. ʈʘʟʤʝʨʠ ʧʨʠ ʧʦʠʩʢʚʘʥʝ 
2ʅʦʤʠʥʘʣʥʘʪʘ 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. 
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            Top 16 ï 190 / F 30 Top 220 / F75 ï F 220 

X1 = 90 ʤʤ 

ʄʦʜʝʣ ʧʝʱ HO 

ʄʦʜʝʣ ʊʤʘʢʩ

. 

ɺʲʪʨʝʰʥʠ ʨʘʟʤʝʨʠ ʚ 

ʤʤ 

ʆʙʝʤ ɺʲʥʰʥʠ ʨʘʟʤʝʨʠ2 ʚ ʤʤ ʅʦʤʠʥʘʣʥʘ 

ʤʦʱʥʦʩʪ3 

ɽʣʝʢʪʨʠʯʝʩ

ʢʦ 

ʊʝʛʣʦ 

 °C  h ʜʲʣʙ

. 

ʚ ʚ ʣ ʐ ɼʲʣʙ. ɺ kW ʟʘʭʨʘʥʚʘʥʝ ʚ ʢʛ 

HO 70/L 1200 440 380 420 70 785 830 830 3,6 ʝʜʥʦʬʘʟʥʦ 145 

HO 70/R 1320 440 380 420 70 785 830 830 5,5 ʪʨʠʬʘʟʥʦ1 145 

HO 100 1320 430 480 490 100 775 930 900 8,0 ʪʨʠʬʘʟʥʦ 160 

1ʅʘʛʨʷʚʘʥʝ ʩʘʤʦ ʤʝʞʜʫ ʜʚʝ ʬʘʟʠ 
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. 
 

 

            Top 16 ï 190 / F 30 Top 220 / F75 ï F 220 

X1 = 90 ʤʤ 
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ɽʣʝʢʪʨʠʯʝʩʢʠ ʜʘʥʥʠ   

 ʅʘʧʨʝʞʝʥʠʝ (V): ɺʠʞʪʝ ʪʠʧʦʚʘʪʘ ʪʘʙʝʣʢʘ ʥʘ ʧʝʱʪʘ 

ʏʝʩʪʦʪʘ (Hz): 50 Hz 

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

ʉʪʝʧʝʥ ʥʘ ʟʘʱʠʪʘ  IP20 

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) 

ʊʦʯʥʦʩʪ ʥʘ ʠʟʤʝʨʚʘʥʝ ʊʝʤʧʝʨʘʪʫʨʘ: < ±3 ʂʝʣʚʠʥʘ 

 
 

ʆʟʥʘʯʝʥʠʝ ʥʘ ʤʦʜʝʣ ʈʘʟʷʩʥʷʚʘʥʝ 

Top 60/R Top = ʇʝʱ ʩ ʛʦʨʥʦ ʟʘʨʝʞʜʘʥʝ, ʢʨʲʛʣʘ/ʦʚʘʣʥʘ 

F = ʇʝʱ ʩ ʛʦʨʥʦ ʟʘʨʝʞʜʘʥʝ ʟʘ ʬʶʟʠʥʛ 

HO = ʇʝʱ ʩ ʛʦʨʥʦ ʟʘʨʝʞʜʘʥʝ, ʩ ʲʛʣʦʚʘ ʬʦʨʤʘ 

Top 60/R 60 = ʣʠʪʨʠ ʧʝʱʥʦ ʧʨʦʩʪʨʘʥʩʪʚʦ  

Top 60/R L = ʩ ʧʦ-ʥʠʩʢʘ ʤʦʱʥʦʩʪ 

R = ʩ ʧʦʚʠʰʝʥʘ ʤʦʱʥʦʩʪ 

 
 

 

 

2.3 ʆʙʭʚʘʪ ʥʘ ʜʦʩʪʘʚʢʘ 
 

 ʂʦʤʧʦʥʝʥʪʠ ɹʨʦʡ 

 ʄʦʜʝʣ ʧʝʱ Top é, HO é, ʠʣʠ F é 1 

 

ʇʘʨʘʣʝʣʥʘ ʪʨʲʙʥʘ ʥʘʩʪʘʚʢʘ (TOP ʠ HO) (TOP) 1  

 

ʂʝʨʘʤʠʯʥʠ ʧʦʣʠʮʠ (691600956) 3 

 

ʍʦʜʦʚʠ ʢʦʣʝʣʘ 4 ʜʦ 6 ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʨʘʟʤʝʨʘ ʥʘ ʧʝʱʪʘ 

 

ʂʣʶʯ ʟʘ ʚʲʪʨʝʰʝʥ ʰʝʩʪʦʩʪʝʥ 1 

 

ʈʲʢʦʚʦʜʩʪʚʦ ʟʘ ʝʢʩʧʣʦʘʪʘʮʠʷ ʥʘ ʧʝʱʪʘ 1 

 

ʈʲʢʦʚʦʜʩʪʚʦ ʟʘ ʦʙʩʣʫʞʚʘʥʝ ʥʘ ʢʦʥʪʨʦʣʝʨʘ 1 
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 ʇʨʠʥʘʜʣʝʞʥʦʩʪʠ ɹʨʦʡ 

 

ʋʜʲʣʞʠʪʝʣʥʦ ʨʘʤʦ ʟʘ ʧʦʜʩʪʘʚʢʘ1)  (ʟʘ ʤʦʜʝʣ 

ʧʝʱ Top 45 ʠ Top 60) 

ɺʠʞʪʝ ʧʨʝʚʦʟʥʠʪʝ ʜʦʢʫʤʝʥʪʠ 

 

ʇʦʣʠʮʘ/ʠ ɺʠʞʪʝ ʧʨʝʚʦʟʥʠʪʝ ʜʦʢʫʤʝʥʪʠ 

 

ʇʦʜʧʦʨʘ/ʠ ɺʠʞʪʝ 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 
 

ʇʨʦʚʝʨʝʪʝ ʦʙʭʚʘʪʘ ʥʘ ʜʦʩʪʘʚʢʘʪʘ, ʢʘʪʦ ʩʨʘʚʥʠʪʝ ʩʪʦʢʦʚʘʪʘ ʨʘʟʧʠʩʢʘ ʠ ʜʦʢʫʤʝʥʪʠʪʝ ʟʘ ʧʦʨʲʯʢʘ. ʅʝʟʘʙʘʚʥʦ 

ʩʲʦʙʱʝʪʝ ʟʘ ʣʠʧʩʚʘʱʠ ʯʘʩʪʠ ʠ ʧʦʚʨʝʜʠ, ʜʲʣʞʘʱʠ ʩʝ ʥʘ ʥʝʧʦʜʭʦʜʷʱʘ ʦʧʘʢʦʚʢʘ ʠʣʠ ʪʨʘʥʩʧʦʨʪ, ʥʘ ʩʧʝʜʠʪʦʨʘ ʠ ʥʘ 

ɺʘʰʠʷ ʩʧʝʮʠʘʣʠʟʠʨʘʥ ʪʲʨʛʦʚʝʮ, ʩʲʦʪʚ. ʥʘ ʠʟʧʲʣʥʠʪʝʣʷ ʥʘ ʧʦʨʲʯʢʘʪʘ, ʪʲʡ ʢʘʪʦ ʧʦ-ʢʲʩʥʘ ʨʝʢʣʘʤʘʮʠʷ ʥʝ ʤʦʞʝ ʜʘ 

ʙʲʜʝ ʧʨʠʟʥʘʪʘ. 
 

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. 
 

 

 

 

 
 

1. ʇʨʦʚʝʨʝʪʝ ʪʨʘʥʩʧʦʨʪʥʘʪʘ ʦʧʘʢʦʚʢʘ ʟʘ ʝʚʝʥʪʫʘʣʥʠ ʫʚʨʝʞʜʘʥʠʷ. 

2. ʆʪʩʪʨʘʥʝʪʝ ʯʝʤʙʝʨ ʣʝʥʪʠʪʝ ʦʪ ʪʨʘʥʩʧʦʨʪʥʘʪʘ ʦʧʘʢʦʚʢʘ. 

3. ʈʘʟʚʠʡʪʝ ʚʠʥʪʦʚʝʪʝ ʠ ʦʪʩʪʨʘʥʝʪʝ ʜʲʨʚʝʥʘʪʘ ʦʙʰʠʚʢʘ ʦʪ ʢʘʰʦʥʘ (ʘʢʦ ʠʤʘ ʪʘʢʘʚʘ 3a) 

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

ʨʘʟʧʠʩʢʘ ʠ ʜʦʢʫʤʝʥʪʠʪʝ ʟʘ ʧʦʨʲʯʢʘ. 

5. ʅʘ ʧʘʣʝʪʘ ʠʤʘ ʜʦʧʲʣʥʠʪʝʣʥʠ ʘʢʩʝʩʦʘʨʠ ʚ ʦʪʜʝʣʥʘ ʦʧʘʢʦʚʢʘ. 

6. ɻʦʨʥʦʪʦ ʟʘʱʠʪʥʦ ʬʦʣʠʦ (ɸ) ʥʘ ʧʝʱʪʘ ʪʨʷʙʚʘ ʜʘ ʩʝ ʦʪʩʪʨʘʥʠ. 

7. ɿʘ ʜʘ ʩʝ ʧʨʝʜʧʘʟʠ ʠʟʦʣʘʮʠʷʪʘ, ʤʝʞʜʫ ʧʝʱʪʘ ʠ ʢʘʧʘʢʘ ʠʤʘ ʟʘʱʠʪʥʦ ʬʦʣʠʦ (B), ʢʦʝʪʦ ʪʨʷʙʚʘ ʜʘ ʩʝ ʦʪʩʪʨʘʥʠ. 

 



 

18 

 

 

 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. 
 
 

ʊʨʘʥʩʧʦʨʪʠʨʘʥʝ ʥʘ ʧʝʱʪʘ 
 

 

 ɺʅʀʄɸʊɽʃʅʆ 

ɺʲʟʤʦʞʥʦ ʝ ʧʦʨʷʟʚʘʥʝ ʥʘ ʨʲʢʘʪʘ ʥʘ ʜʦʣʥʠʷ ʨʲʙ ʥʘ ʢʦʨʧʫʩʘ. 

ʅʦʩʝʪʝ ʨʲʢʘʚʠʮʠ, ʫʩʪʦʡʯʠʚʠ ʥʘ ʧʦʨʷʟʚʘʥʝ. 

 
 

 

 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. 
 
 

1. ɿʘ ʥʦʩʝʥʝ ʭʚʘʥʝʪʝ ʩʪʨʘʥʠʯʥʦ (ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʢʨʘʢʘʪʘ) ʧʦʜ ʧʝʱʪʘ ʠ ʜʨʲʞʪʝ ʩʪʘʙʠʣʥʦ. ʇʨʠ ʨʘʟʧʦʣʘʛʘʥʝ ʥʘ 

ʧʝʱʪʘ ʪʨʷʙʚʘ ʜʘ ʩʝ ʥʦʩʷʪ ʧʨʝʜʧʘʟʥʠ ʨʲʢʘʚʠʮʠ! ʇʦʚʜʠʛʥʝʪʝ ʧʝʱʪʘ ʩ ʠʟʧʨʘʚʝʥ ʛʨʲʙ ʦʪ ʧʘʣʝʪʘ ʠ ʚʥʠʤʘʪʝʣʥʦ ʷ 

ʧʦʩʪʘʚʝʪʝ ʥʘ ʤʷʩʪʦʪʦ ʟʘ ʨʘʟʧʦʣʘʛʘʥʝ. ɼʝʡʥʦʩʪʠʪʝ ʧʦ ʪʨʘʥʩʧʦʨʪʠʨʘʥʝ ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʟʚʲʨʰʚʘʪ ʦʪ ʥʘʡ-ʤʘʣʢʦ 2 

ʠʣʠ ʧʦʚʝʯʝ ʯʦʚʝʢʘ. 
 

 

 
 

2. ʇʨʠ ʪʨʘʥʩʧʦʨʪʠʨʘʥʝ ʩ ʥʘʟʝʤʥʦ ʪʨʘʥʩʧʦʨʪʥʦ ʩʨʝʜʩʪʚʦ ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʧʦʩʪʘʚʠʪʝ ʜʚʝ ʧʦʜʭʦʜʷʱʠ ʜʲʨʚʝʥʠ 

ʪʨʫʧʯʝʪʘ (A) ʧʦʜ ʧʦʜʘ ʥʘ ʧʝʱʪʘ, ʟʘ ʜʘ ʥʝ ʩʝ ʧʦʚʨʝʜʠ ʠʟʧʲʢʥʘʣʠʷʪ ʜʦʣʝʥ ʨʲʙ ʥʘ ʦʢʦʣʥʠʷ ʚʲʥʰʝʥ ʧʘʥʝʣ ʧʦ 

ʚʨʝʤʝ ʥʘ ʪʨʘʥʩʧʦʨʪʠʨʘʥʝ. ʊʝ ʪʨʷʙʚʘ ʜʘ ʩʘ ʧʦʥʝ ʪʦʣʢʦʚʘ ʚʠʩʦʢʠ, ʢʦʣʢʦʪʦ ʧʦʜʦʚʘʪʘ ʧʦʜʩʠʣʚʘʱʘ ʛʨʝʜʘ (B), ʟʘ 

ʜʘ ʩʝ ʧʨʝʜʦʪʚʨʘʪʠ ʧʨʝʦʙʨʲʱʘʥʝ ʥʘ ʧʝʱʪʘ. ɺʘʞʥʦ: ɼʲʨʚʝʥʠʪʝ ʪʨʫʧʯʝʪʘ ʥʝ ʪʨʷʙʚʘ ʜʘ ʩʪʲʨʯʘʪ ʦʪ ʚʲʥʰʥʘʪʘ 

ʣʘʤʘʨʠʥʘ. 
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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. 

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. 
 

 
 

 ɺʅʀʄɸʊɽʃʅʆ 
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ʅʝ ʧʦʩʪʘʚʷʡʪʝ ʧʦ-ʙʣʠʟʦ ʜʦ ʩʪʝʥʘ ʦʪ ʟʘʧʘʣʠʤ ʤʘʪʝʨʠʘʣ, ʦʪʢʦʣʢʦʪʦ 

ʝ ʧʦʩʦʯʝʥʦ ʚ ʩʣʝʜʚʘʱʘʪʘ ʪʘʙʣʠʮʘ: 

100 ʩʘʥʪʠʤʝʪʨʘ 

ɿʘʜʥʘ ʩʪʨʘʥʘ 100 ʩʘʥʪʠʤʝʪʨʘ 
 
 

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. 
 

 

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

ʚʲʟʜʫʭʘ ʦʪ 80 % ʙʝʟ ʢʦʥʜʝʥʟʘʮʠʷ. 
 
 

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. 
 
 

ʆʪʩʪʨʘʥʷʚʘʥʝ ʥʘ ʪʨʘʥʩʧʦʨʪʥʦʪʦ ʦʙʝʟʦʧʘʩʷʚʘʥʝ 
 

 

 ɺʅʀʄɸʊɽʃʅʆ 

 

ʇʝʱʪʘ ʝ ʪʝʞʢʘ 

ɺʲʟʤʦʞʥʦ ʫʚʨʝʞʜʘʥʝ ʥʘ ʛʲʨʙʘ. 

ʇʝʱʪʘ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʦʩʪʘʚʠ ʥʘ ʧʦʜʩʪʘʚʢʘʪʘ ʥʘ 

ʧʝʱʪʘ ʦʪ ʥʷʢʦʣʢʦ ʯʦʚʝʢʘ. 
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 ɺʅʀʄɸʊɽʃʅʆ 

ɺʲʟʤʦʞʥʦ ʝ ʧʦʨʷʟʚʘʥʝ ʥʘ ʨʲʢʘʪʘ ʥʘ ʜʦʣʥʠʷ ʨʲʙ ʥʘ ʢʦʨʧʫʩʘ. 

ʅʦʩʝʪʝ ʨʲʢʘʚʠʮʠ, ʫʩʪʦʡʯʠʚʠ ʥʘ ʧʦʨʷʟʚʘʥʝ. 

 
 

 

ɺʅʀʄɸʅʀɽ 

ʇʝʱʠʪʝ ʥʝ ʪʨʷʙʚʘ ʜʘ ʩʝ ʥʘʢʣʘʥʷʪ ʥʘ ʢʨʘʯʝʪʘʪʘ ʠʤ. ʇʨʠ ʥʘʢʣʘʥʷʥʝ 

ʠʤʘ ʦʧʘʩʥʦʩʪ ʦʪ ʧʦʚʨʝʞʜʘʥʝ ʥʘ ʢʦʨʧʫʩʘ. 

ʇʨʝʧʦʨʲʯʚʘʤʝ ɺʠ ʜʘ ʧʦʩʪʘʚʠʪʝ ʧʝʱʪʘ ʚʲʨʭʫ ʯʝʪʠʨʠ ʧʦʜʭʦʜʷʱʠ 

ʜʲʨʚʝʥʠ ʪʨʫʧʯʝʪʘ, ʟʘ ʜʘ ʤʦʥʪʠʨʘʪʝ ʭʦʜʦʚʠʪʝ ʢʦʣʝʣʘ ʠ 

ʫʜʲʣʞʠʪʝʣʥʦʪʦ ʨʘʤʦ ʟʘ ʧʦʜʩʪʘʚʢʘ. 
 
 

ʄʦʥʪʠʨʘʥʝ ʥʘ ʭʦʜʦʚʠʪʝ ʢʦʣʝʣʘ 
 

ʍʦʜʦʚʠʪʝ ʢʦʣʝʣʘ, ʚʢʣʶʯʝʥʠ ʚ ʦʙʭʚʘʪʘ ʥʘ ʜʦʩʪʘʚʢʘʪʘ, ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʤʦʥʪʠʨʘʥʠ ʥʘ ʢʨʘʢʘʪʘ ʥʘ ʧʝʱʪʘ. 

ʇʨʝʧʦʨʲʯʚʘʤʝ ʜʘ ʤʦʥʪʠʨʘʪʝ ʭʦʜʦʚʠʪʝ ʢʦʣʝʣʘ ʩʲʩ ʩʧʠʨʘʯʢʘ ʟʘ ʟʘʜʲʨʞʘʥʝ ʥʘ ʤʷʩʪʦ ʚ ʧʨʝʜʥʘʪʘ ʯʘʩʪ ʥʘ ʧʝʱʪʘ. 

ʇʝʱʪʘ ʤʦʞʝ ʜʘ ʩʝ ʧʦʚʜʠʛʘ ʩʘʤʦ ʦʪ ʜʦʣʥʘʪʘ ʩʪʨʘʥʘ ʥʘ ʜʲʥʦʪʦ, ʘ ʥʝ ʟʘ ʢʦʞʫʭʘ ʥʘ ʢʦʨʧʫʩʘ. ʇʝʱʪʘ ʥʠʢʦʛʘ ʥʝ 

ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʦʩʪʘʚʷ ʣʝʛʥʘʣʘ. 
 

1. ɿʘ ʧʦʚʜʠʛʘʥʝ ʥʘ ʧʝʱʪʘ ʩʘ ʥʝʦʙʭʦʜʠʤʠ ʥʘʡ-ʤʘʣʢʦ ʜʚʘʤʘ ʯʦʚʝʢʘ, ʘ ʝʚʝʥʪʫʘʣʥʦ ʠ ʧʦʚʝʯʝ, ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ 

ʪʝʛʣʦʪʦ Ⱬ 

2. ʇʨʝʧʦʨʲʯʚʘʤʝ ʜʘ ʧʦʩʪʘʚʠʪʝ ʧʝʱʪʘ ʚʲʨʭʫ ʯʝʪʠʨʠ ʧʦʜʭʦʜʷʱʠ ʜʲʨʚʝʥʠ ʪʨʫʧʯʝʪʘ, ʟʘ ʜʘ ʤʦʥʪʠʨʘʪʝ ʭʦʜʦʚʠʪʝ 

ʢʦʣʝʣʘ. 

3. ɺʠʩʦʯʠʥʘʪʘ ʥʘ ʜʲʨʚʝʥʠʪʝ ʪʨʫʧʯʝʪʘ (A) ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʥʘʡ-ʤʘʣʢʦ 40 ʩʤ, ʟʘ ʜʘ ʤʦʞʝ ʭʦʜʦʚʠʪʝ ʢʦʣʝʣʘ ʜʘ ʙʲʜʘʪ 

ʤʦʥʪʠʨʘʥʠ ʧʦʜ ʢʨʘʢʘʪʘ ʥʘ ʧʝʱʪʘ. 
 

 

A = ʥʘʡ-ʤʘʣʢʦ 40 ʩʤ 
 

4. ʉʝʛʘ ʭʦʜʦʚʠʪʝ ʢʦʣʝʣʘ, ʚʢʣʶʯʝʥʠ ʚ ʦʙʭʚʘʪʘ ʥʘ ʜʦʩʪʘʚʢʘʪʘ, ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʧʲʭʥʘʪʠ ʚ ʢʨʘʢʘʪʘ ʥʘ ʧʝʱʪʘ. 

5. ʇʦʚʜʠʛʥʝʪʝ ʧʝʱʪʘ ʠ ʠʟʚʘʜʝʪʝ ʜʲʨʚʝʥʠʪʝ ʪʨʫʧʯʝʪʘ. ʉʝʛʘ ʧʝʱʪʘ ʩʪʦʠ ʩʪʘʙʠʣʥʦ ʥʘ ʢʦʣʝʣʘʪʘ ʠ ʤʦʞʝ ʜʘ ʙʲʜʝ 

ʧʨʠʜʚʠʞʝʥʘ ʜʦ ʤʷʩʪʦʪʦ ʟʘ ʨʘʟʧʦʣʘʛʘʥʝ. 

6. ʉʣʝʜ ʥʠʚʝʣʠʨʘʥʝ ʥʘ ʧʝʱʪʘ, ʪʨʷʙʚʘ ʜʘ ʩʝ ʟʘʜʝʡʩʪʚʘʪ ʩʧʠʨʘʯʢʠʪʝ ʟʘ ʟʘʜʲʨʞʘʥʝ ʥʘ ʤʷʩʪʦ ʥʘ ʭʦʜʦʚʠʪʝ ʢʦʣʝʣʘ. 
 

ʄʦʥʪʠʨʘʥʝ ʥʘ ʫʜʲʣʞʠʪʝʣʥʦʪʦ ʨʘʤʦ ʟʘ ʧʝʱ ʩ ʛʦʨʥʦ ʟʘʨʝʞʜʘʥʝ ʤʦʜʝʣ Top 60 (ʘʢʩʝʩʦʘʨ) 
 

1. ʀʟʚʘʜʝʪʝ ʫʜʲʣʞʠʪʝʣʥʦʪʦ ʨʘʤʦ ʟʘ ʧʦʜʩʪʘʚʢʘ ʦʪ ʦʧʘʢʦʚʢʘʪʘ. 

2. ʇʨʝʧʦʨʲʯʚʘʤʝ ʜʘ ʧʦʩʪʘʚʠʪʝ ʧʝʱʪʘ ʚʲʨʭʫ ʯʝʪʠʨʠ ʧʦʜʭʦʜʷʱʠ ʜʲʨʚʝʥʠ ʪʨʫʧʯʝʪʘ, ʟʘ ʜʘ ʤʦʥʪʠʨʘʪʝ 

ʫʜʲʣʞʠʪʝʣʥʦʪʦ ʨʘʤʦ ʟʘ ʧʦʜʩʪʘʚʢʘ (3). ɺʠʩʦʯʠʥʘʪʘ ʥʘ ʜʲʨʚʝʥʠʪʝ ʪʨʫʧʯʝʪʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʥʘʡ-ʤʘʣʢʦ 40 ʩʤ 

3. ɿʘ ʧʦʚʜʠʛʘʥʝ ʥʘ ʧʝʱʪʘ ʩʘ ʥʝʦʙʭʦʜʠʤʠ ʥʘʡ-ʤʘʣʢʦ 2 ʯʦʚʝʢʘ, ʘ ʝʚʝʥʪʫʘʣʥʦ ʠ ʧʦʚʝʯʝ, ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʪʝʛʣʦʪʦ Ⱬ. 
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ʄʦʥʪʠʨʘʥʝ ʥʘ ʫʜʲʣʞʠʪʝʣʥʦ ʨʘʤʦ ʟʘ ʧʦʜʩʪʘʚʢʘ 
 

4. ʀʟʚʘʜʝʪʝ ʭʦʜʦʚʠʪʝ ʢʦʣʝʣʘ (1), ʢʘʪʦ ʛʠ ʠʟʜʲʨʧʘʪʝ ʩʠʣʥʦ ʥʘʜʦʣʫ. 

5. ɺʥʠʤʘʪʝʣʥʦ ʠʟʚʘʜʝʪʝ ʚʪʫʣʢʠʪʝ (2) (ʨʘʟʧʦʣʦʞʝʥʠ ʥʘ ʢʨʘʢʘʪʘ ʥʘ ʧʝʱʪʘ), ʠʟʧʦʣʟʚʘʡʢʠ ʥʘʧʨʠʤʝʨ ʰʠʨʦʢʘ 

ʧʣʦʩʢʘ ʦʪʚʝʨʪʢʘ ʠ ʯʫʢ. 

6. ʉʚʘʣʝʥʠʪʝ ʧʨʝʜʠ ʪʦʚʘ ʭʦʜʦʚʠ ʢʦʣʝʣʘ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʧʲʭʥʘʪʠ ʚʲʨʭʫ ʫʜʲʣʞʠʪʝʣʥʦʪʦ ʨʘʤʦ ʟʘ ʧʦʜʩʪʘʚʢʘ (3). 

7. ɺʥʠʤʘʪʝʣʥʦ ʧʦʩʪʘʚʝʪʝ ʧʝʱʪʘ ʚʲʨʭʫ ʫʜʲʣʞʠʪʝʣʥʦʪʦ ʨʘʤʦ ʟʘ ʧʦʜʩʪʘʚʢʘ (4). ʋʚʝʨʝʪʝ ʩʝ, ʯʝ ʫʜʲʣʞʠʪʝʣʥʠʪʝ 

ʨʘʤʝʥʘ ʟʘ ʧʦʜʩʪʘʚʢʘ ʩʪʦʷʪ ʩʪʘʙʠʣʥʦ. ʇʝʱʪʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʧʦʚʜʠʛʥʘʪʘ ʦʪ ʧʦʥʝ ʜʚʘʤʘ ʯʦʚʝʢʘ. 
 

ʄʦʥʪʠʨʘʥʝ ʥʘ ʢʦʥʪʨʦʣʝʨʘ 
 

ɺʢʣʶʯʝʥʠʷʪ ʚ ʦʙʭʚʘʪʘ ʥʘ ʜʦʩʪʘʚʢʘʪʘ ʢʦʥʪʨʦʣʝʨ ʩ ʜʲʨʞʘʯ ʪʨʷʙʚʘ ʜʘ ʩʝ ʟʘʢʨʝʧʠ ʟʘ ʧʝʱʪʘ. 
 

1. ʅʘ ʤʷʩʪʦʪʦ ʟʘ ʢʦʥʪʨʦʣʝʨʘ ʠʤʘ ʚʠʥʪʦʚʝ (1) ʥʘ ʧʝʱʪʘ ʟʘ ʤʦʥʪʠʨʘʥʝ ʥʘ ʜʲʨʞʘʯʘ, ʢʦʠʪʦ ʪʨʷʙʚʘ ʧʨʝʜʠ ʪʦʚʘ ʜʘ 

ʙʲʜʘʪ ʨʘʟʚʠʪʠ. 

2. ʇʦʩʪʘʚʝʪʝ ʜʲʨʞʘʯʘ (2) ʥʘ ʢʦʥʪʨʦʣʝʨʘ ʥʘ ʧʨʘʚʠʣʥʦʪʦ ʤʷʩʪʦ ʥʘ ʧʝʱʪʘ, ʢʘʪʦ ʠʟʧʦʣʟʚʘʪʝ ʨʘʟʚʠʪʠʪʝ ʧʨʝʜʠ ʪʦʚʘ 

ʚʠʥʪʦʚʝ, ʠ ʟʘʪʝʛʥʝʪʝ ʚʠʥʪʦʚʝʪʝ ʩ ʧʦʜʭʦʜʷʱ ʠʥʩʪʨʫʤʝʥʪ (3). 
 

 

 
 

3. ɿʘʪʝʛʥʝʪʝ ʚʠʥʪʦʚʝʪʝ (3) ʥʘ ʜʲʨʞʘʯʘ ʠ ʧʨʦʚʝʨʝʪʝ, ʜʘʣʠ ʟʘʢʨʝʧʚʘʥʝʪʦ ʝ ʩʪʘʙʠʣʥʦ (4). 
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4. ʂʦʥʪʨʦʣʝʨʲʪ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʦʩʪʘʚʠ ʚ ʥʘʤʠʨʘʱʠʷ ʩʝ ʥʘ ʧʝʱʪʘ ʜʲʨʞʘʯ. 
 

 

 
 

5. ʂʦʥʪʨʦʣʝʨʲʪ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʦʩʪʘʚʠ ʚ ʥʘʤʠʨʘʱʠʷ ʩʝ ʧʝʱʪʘ ʜʲʨʞʘʯ. ʋʚʝʨʝʪʝ ʩʝ, ʯʝ ʢʦʥʪʨʦʣʝʨʲʪ ʝ ʚʣʷʟʲʣ 

ʥʘʧʲʣʥʦ ʚ ʜʲʨʞʘʯʘ. 
 

 

 
 

6. ʉ ʮʝʣ ʝʨʛʦʥʦʤʠʯʥʦ ʠʟʧʦʣʟʚʘʥʝ ʢʦʥʪʨʦʣʝʨʲʪ ʤʦʞʝ ʣʝʩʥʦ ʜʘ ʩʝ ʠʟʜʲʨʧʘ ʥʘʛʦʨʝ ʦʪ ʜʲʨʞʘʯʘ. 
 

 

ɺʅʀʄɸʅʀɽ 

ʇʨʠʩʪʘʚʢʠʪʝ, ʢʘʪʦ ʥʘʧʨʠʤʝʨ ʢʦʥʪʨʦʣʝʨʘ, ʅɽ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ 

ʠʟʣʘʛʘʥʠ ʥʘ ʧʨʷʢʘ ʩʣʲʥʯʝʚʘ ʩʚʝʪʣʠʥʘ ʠʣʠ ʛʦʨʝʱʠ ʧʦʚʲʨʭʥʦʩʪʠ. 

ʇʦʚʨʝʜʘ/ʦʪʢʘʟ ʥʘ ʫʨʝʜʘ 

ʀʟʙʝʨʝʪʝ ʧʦʜʭʦʜʷʱʦ ʤʷʩʪʦ ʟʘ ʨʘʟʧʦʣʘʛʘʥʝ ʥʘ ʧʝʱʪʘ 
 
 

ʄʦʥʪʠʨʘʥʝ ʥʘ ʪʨʲʙʥʘʪʘ ʥʘʩʪʘʚʢʘ ʟʘ ʦʪʨʘʙʦʪʝʥ ʚʲʟʜʫʭ 
 

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

ʧʝʱʪʘ. 
 

1. ɼʲʨʞʘʯʲʪ ʥʘ ʪʨʲʙʥʘʪʘ ʥʘʩʪʘʚʢʘ ʟʘ ʦʪʨʘʙʦʪʝʥ ʚʲʟʜʫʭ ʤʦʞʝ ʜʘ ʩʝ ʦʛʲʥʝ, ʟʘ ʜʘ ʩʝ ʘʜʘʧʪʠʨʘ ʢʲʤ ʨʘʜʠʫʩʘ ʥʘ 

ʩʲʦʪʚʝʪʥʠʷ ʤʦʜʝʣ ʧʝʱ. 

2. ɼʲʨʞʘʯʲʪ ʤʦʞʝ ʚʥʠʤʘʪʝʣʥʦ ʜʘ ʩʝ ʦʛʲʚʘ ʦʪ ʧʨʦʮʝʧʠʪʝ (A) ʠ (B) ʩ ʧʦʤʦʱʪʘ ʥʘ ʧʦʜʭʦʜʷʱ ʠʥʩʪʨʫʤʝʥʪ 

(ʥʘʧʨʠʤʝʨ ʢʣʝʱʠ), ʜʦʢʘʪʦ ʩʲʦʪʚʝʪʩʪʚʘ ʥʘ ʬʦʨʤʘʪʘ ʥʘ ʢʦʨʧʫʩʘ ʥʘ ʧʝʱʪʘ. 
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3. ʅʘ ʤʷʩʪʦʪʦ ʥʘ ʪʨʲʙʥʘʪʘ ʥʘʩʪʘʚʢʘ ʟʘ ʦʪʨʘʙʦʪʝʥ ʚʲʟʜʫʭ ʠʤʘ ʜʚʘ ʚʠʥʪʘ (1) ʟʘ ʤʦʥʪʘʞ, ʢʦʠʪʦ ʪʨʷʙʚʘ ʜʘ ʩʝ 

ʨʘʟʚʠʷʪ ʧʨʝʜʠ ʪʦʚʘ. 

4. ʇʦʩʪʘʚʝʪʝ ʪʨʲʙʥʘʪʘ ʥʘʩʪʘʚʢʘ ʟʘ ʦʪʨʘʙʦʪʝʥ ʚʲʟʜʫʭ (2) ʥʘ ʧʨʘʚʠʣʥʦʪʦ ʤʷʩʪʦ ʦʪʩʪʨʘʥʠ ʥʘ ʧʝʱʪʘ, ʢʘʪʦ 

ʠʟʧʦʣʟʚʘʪʝ ʨʘʟʚʠʪʠʪʝ ʧʨʝʜʠ ʪʦʚʘ ʚʠʥʪʦʚʝ, ʠ ʟʘʪʝʛʥʝʪʝ ʚʠʥʪʦʚʝʪʝ ʩ ʧʦʜʭʦʜʷʱ ʠʥʩʪʨʫʤʝʥʪ. 
 

  

 
 

5. ʉʣʝʜ ʤʦʥʪʠʨʘʥʝ ʥʘ ʧʘʨʘʣʝʣʥʘʪʘ ʪʨʲʙʥʘ ʥʘʩʪʘʚʢʘ ʠ ʥʠʚʝʣʠʨʘʥʝ ʥʘ ʧʝʱʪʘ ʪʨʷʙʚʘ ʜʘ ʩʝ ʤʦʥʪʠʨʘ ʧʦʜʭʦʜʷʱʘ 

ʩʠʩʪʝʤʘ ʟʘ ʠʟʪʝʛʣʷʥʝ ʥʘ ʚʲʟʜʫʭʘ. 
 

ʉʠʩʪʝʤʘ ʟʘ ʠʟʪʝʛʣʷʥʝ ʥʘ ʚʲʟʜʫʭʘ 
 

ʋʂɸɿɸʅʀɽ ɿɸ ɹɽɿʆʇɸʉʅʆʉʊ 

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. 
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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 
 
 

ʋʂɸɿɸʅʀɽ ɿɸ ɹɽɿʆʇɸʉʅʆʉʊ 

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. 
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3.4 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 

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. 
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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. 
 

 
 

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 
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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. 
 

3.5 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 
 

ʇʨʝʜʠ ʜʘ ʚʢʣʶʯʠʪʝ ʧʝʱʪʘ ʟʘ ʧʲʨʚʠ ʧʲʪ, ʤʦʣʷ, ʦʩʪʘʚʝʪʝ ʷ ʜʘ ʩʪʦʠ ʨʘʟʦʧʘʢʦʚʘʥʘ 24 ʯʘʩʘ ʥʘ ʤʷʩʪʦʪʦ ʥʘ 

ʨʘʟʧʦʣʘʛʘʥʝ. 
 

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 ʥʘʧʲʣʥʦ ʰʠʙʲʨʘ ʟʘ ʚʲʟʜʫʭ (Top, HO). 

2. ɿʘʪʚʦʨʝʪʝ ʢʘʧʘʢʘ ʠ ʛʦ ʦʩʠʛʫʨʝʪʝ ʩʲʩ ʟʘʢʦʧʯʘʣʢʘʪʘ ʤʫ. 

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

4. ɿʘ ʧʲʨʚʦʪʦ ʥʘʛʨʷʚʘʥʝ ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ Ăʇʨʦʛʨʘʤʘ 01 ʟʘ ʇʒʈɺʆ ʅɸɻʈʗɺɸʅɽñ ʦʪ ʧʨʝʜʚʘʨʠʪʝʣʥʦ 

ʥʘʩʪʨʦʝʥʠʪʝ ʧʨʦʛʨʘʤʠ. 

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

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

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 

ʚʲʟʜʫʭ1 

1     0°C 500°C 360 ʤʠʥ ʦʪʚʘʨʷʥʝ ʥʘ ʨʲʢʘ 

2 500°C 950°C 180 ʤʠʥ  

3 950°C 950°C 240 ʤʠʥ - 

4 ɼʨʲʞʪʝ ʢʘʧʘʢʘ ʟʘʪʚʦʨʝʥ, ʜʦʢʘʪʦ ʠʟʩʪʠʥʝ ʥʘʧʲʣʥʦ. 
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ʇʨʦʛʨʘʤʘ 01 

ʀʟʩʫʰʘʚʘʥʝ (ĂFIRST FIRINGñ) 

ʉʝʛʤʝʥʪ ʅʘʯʘʣʦ ʂʨʘʡʥʘ ɺʨʝʤʝ ʐʠʙʲʨ ʟʘ 

ʚʲʟʜʫʭ1 

1 ʐʠʙʲʨʲʪ ʟʘ ʚʲʟʜʫʭ ʩʝ ʦʪʚʘʨʷ ʥʘ ʨʲʢʘ (ʨʲʯʥʦ). 
 
 

3.6 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. 
 
 

 

ʋʢʘʟʘʥʠʝ 

ʇʨʠ ʚʠʩʦʢʠ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ ʠʟʧʠʯʘʥʝ ʤʦʞʝ ʜʘ ʩʝ ʧʦʷʚʠ ʣʝʢʘ 

ʩʚʝʪʣʘ ʤʝʞʜʠʥʘ ʧʦʜ ʨʲʙʘ ʥʘ ʢʘʧʘʢʘ. ʊʦʚʘ ʝ ʥʦʨʤʘʣʥʦ ʠ ʥʝ ʚʣʠʷʝ 

ʥʘ ʬʫʥʢʮʠʦʥʠʨʘʥʝʪʦ ʠʣʠ ʙʝʟʦʧʘʩʥʦʩʪʪʘ ʥʘ ʩʲʦʨʲʞʝʥʠʝʪʦ. 
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4 ʋʧʨʘʚʣʝʥʠʝ 
 

 

 
 

 

 ɺʅʀʄɸʊɽʃʅʆ 

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. ʇʣʲʪʥʦʪʦ ʧʨʠʣʷʛʘʥʝ ʥʘ ʟʘʪʝʛʘʪʝʣʥʠʪʝ ʣʝʥʪʠ ʢʲʤ ʢʘʧʘʢʘ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʨʦʚʝʨʷʚʘ ʨʝʜʦʚʥʦ ʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪ 

ʜʘ ʩʝ ʜʦʟʘʪʝʛʥʘʪ ʩʲʩ ʩʪʨʘʥʠʯʥʠʪʝ ʚʠʥʪʦʚʝ. ɼʦʧʲʣʥʠʪʝʣʥʘ ʠʥʬʦʨʤʘʮʠʷ ʤʦʞʝ ʜʘ ʥʘʤʝʨʠʪʝ ʚ ʛʣʘʚʘ 

Ăʊʝʭʥʠʯʝʩʢʦ ʦʙʩʣʫʞʚʘʥʝ, ʧʦʜʜʨʲʞʢʘ ʠ ʧʦʯʠʩʪʚʘʥʝñ. 

4. ɿʘʨʝʞʜʘʥʝʪʦ ʠ ʠʟʧʨʘʟʚʘʥʝʪʦ ʩʘ ʨʘʟʨʝʰʝʥʠ ʩʘʤʦ ʧʨʠ ʥʘʧʲʣʥʦ ʦʪʚʦʨʝʥ ʠ ʟʘʢʣʶʯʝʥ ʢʘʧʘʢ. ɿʘ ʮʝʣʪʘ ʦʪʚʦʨʝʪʝ 

ʢʘʧʘʢʘ, ʜʦʢʘʪʦ ʙʣʦʢʠʨʘʱʠʷʪ ʙʦʣʪ ʥʝ ʟʘʩʪʦʧʦʨʠ ʢʘʧʘʢʘ ʚ ʦʪʚʦʨʝʥʦ ʧʦʣʦʞʝʥʠʝ. 

5. 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. 

6. 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. 

7. 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. 

8. ʂʘʧʘʢʲʪ ʤʦʞʝ ʜʘ ʩʝ ʦʙʝʟʦʧʘʩʠ ʩ ʢʘʪʠʥʘʨ. ʊʦʚʘ ʝ ʩʠʣʥʦ ʧʨʝʧʦʨʲʯʠʪʝʣʥʦ, ʘʢʦ ʜʦ ʤʷʩʪʦʪʦ ʥʘ ʨʘʟʧʦʣʘʛʘʥʝ ʤʦʛʘʪ 

ʜʘ ʠʤʘʪ ʜʦʩʪʲʧ ʥʝʦʪʦʨʠʟʠʨʘʥʠ ʣʠʮʘ (ʥʘʧʨ. ʜʝʮʘ). 
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9. 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. 

10. 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. 

11. 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. 
 

4.1 ʂʦʥʪʨʦʣʝʨ 
 

 

ˉ ʅʘʠʤʝʥʦʚʘʥʠʝ 

1 ʇʦʢʘʟʘʥʠʝ 

2 USB ʠʥʪʝʨʬʝʡʩ  

  

 
 

 

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. 

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

ʈʘʙʦʪʘ ʩ ʢʦʥʪʨʦʣʝʨʘ 
 

ʉ ʮʝʣ ʧʦ-ʝʨʛʦʥʦʤʠʯʥʦ ʠʟʧʦʣʟʚʘʥʝ ʠ ʧʦ ʪʦʟʠ ʥʘʯʠʥ ʧʦ-ʫʜʦʙʥʘ ʨʘʙʦʪʘ, ʢʦʥʪʨʦʣʝʨʲʪ ʤʦʞʝ ʣʝʩʥʦ ʜʘ ʩʝ ʠʟʚʘʜʠ ʦʪ 

ʜʲʨʞʘʯʘ ʤʫ. 

ʉʣʝʜ ʫʧʦʪʨʝʙʘ ʢʦʥʪʨʦʣʝʨʲʪ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʧʦʩʪʘʚʝʥ ʦʪʥʦʚʦ ʚ ʧʨʝʜʚʠʜʝʥʠʷ ʟʘ ʮʝʣʪʘ ʜʲʨʞʘʯ. 

ʋʚʝʨʝʪʝ ʩʝ, ʯʝ ʢʦʥʪʨʦʣʝʨʲʪ ʝ ʥʘʧʲʣʥʦ ʧʦʩʪʘʚʝʥ ʚ ʜʲʨʞʘʯʘ ʧʦ ʚʨʝʤʝ ʥʘ ʨʘʙʦʪʘ. ɸʢʦ ʪʦʚʘ ʥʝ ʝ ʩʧʘʟʝʥʦ, 

ʢʦʥʪʨʦʣʝʨʲʪ ʤʦʞʝ ʜʘ ʩʝ ʧʦʚʨʝʜʠ ʠʣʠ ʫʥʠʱʦʞʠ. Nabertherm ʥʝ ʥʦʩʠ ʦʪʛʦʚʦʨʥʦʩʪ ʟʘ ʥʝʧʨʘʚʠʣʥʦ ʙʦʨʘʚʝʥʝ ʩ 

ʢʦʥʪʨʦʣʝʨʘ. 
 

4.2 ʆʪʚʘʨʷʥʝ ʠ ʟʘʪʚʘʨʷʥʝ ʥʘ ʢʘʧʘʢʘ 
 

 

 

 ɺʅʀʄɸʊɽʃʅʆ 

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 ʢʘʧʘʢʲʪ 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. 
 
 

ɼʝʡʩʪʚʠʝ ʠ ʬʫʥʢʮʠʷ ʥʘ ʙʣʦʢʠʨʦʚʢʘʪʘ ʥʘ ʢʘʧʘʢʘ ʥʘ ʧʝʱʠʪʝ Top 
 

ɹʣʦʢʠʨʦʚʢʘʪʘ ʥʘ ʢʘʧʘʢʘ ʧʨʝʜʦʪʚʨʘʪʷʚʘ ʥʝʚʦʣʥʦʪʦ ʤʫ ʟʘʪʚʘʨʷʥʝ. ʆʧʝʨʘʪʦʨʲʪ ʥʘ ʧʝʱʪʘ ʪʨʷʙʚʘ ʜʘ ʩʝ ʫʚʝʨʠ, ʯʝ 

ʙʣʦʢʠʨʦʚʢʘʪʘ ʥʘ ʢʘʧʘʢʘ ʩʝ ʬʠʢʩʠʨʘ ʩ ʱʨʘʢʚʘʥʝ. ɹʣʦʢʠʨʦʚʢʘʪʘ ʥʘ ʢʘʧʘʢʘ ʩʝ ʥʘʤʠʨʘ ʦʪʩʪʨʘʥʠ ʜʦ 

ʝʣʝʢʪʨʦʨʘʟʧʨʝʜʝʣʠʪʝʣʥʦʪʦ ʫʩʪʨʦʡʩʪʚʦ. 
 

ʋʂɸɿɸʅʀɽ ɿɸ ɹɽɿʆʇɸʉʅʆʉʊ 

ɿʘʨʝʞʜʘʥʝʪʦ ʠ ʠʟʧʨʘʟʚʘʥʝʪʦ ʩʘ ʨʘʟʨʝʰʝʥʠ ʩʘʤʦ ʧʨʠ ʥʘʧʲʣʥʦ ʦʪʚʦʨʝʥ ʠ ʟʘʢʣʶʯʝʥ 

ʢʘʧʘʢ. ɿʘ ʮʝʣʪʘ ʦʪʚʦʨʝʪʝ ʢʘʧʘʢʘ, ʜʦʢʘʪʦ ʙʣʦʢʠʨʘʱʠʷʪ ʙʦʣʪ ʥʝ ʟʘʩʪʦʧʦʨʠ ʢʘʧʘʢʘ ʚ 

ʦʪʚʦʨʝʥʦ ʧʦʣʦʞʝʥʠʝ. 
 
 

1. ɸʢʦ ʢʘʧʘʢʲʪ ʝ ʟʘʪʚʦʨʝʥ (1ʘ), ʙʣʦʢʠʨʦʚʢʘʪʘ ʥʘ ʢʘʧʘʢʘ ʝ ʚ Ăʧʦʣʦʞʝʥʠʝ ʠʟʯʘʢʚʘʥʝñ. ʃʦʩʪʲʪ (1b) ʥʘ 

ʦʩʠʛʫʨʠʪʝʣʥʠʷ ʙʦʣʪ (ʙʣʦʢʠʨʘʱ ʙʦʣʪ) ʝ ʚ ʭʦʨʠʟʦʥʪʘʣʥʦ ʧʦʣʦʞʝʥʠʝ (ʚʞ. ʠʟʦʙʨʘʞʝʥʠʝʪʦ ʧʦ-ʜʦʣʫ). 
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2. ʆʩʠʛʫʨʷʚʘʥʝ ʥʘ ʢʘʧʘʢʘ: ʂʘʧʘʢʲʪ ʪʨʷʙʚʘ ʜʘ ʩʝ ʦʪʚʦʨʠ ʥʘʧʲʣʥʦ (2a). ɿʘʢʣʶʯʚʘʥʝʪʦ ʩʪʘʚʘ ʘʚʪʦʤʘʪʠʯʥʦ, ʢʘʪʦ 

ʣʦʩʪʲʪ ʩʝ ʜʚʠʞʠ ʥʘʜʦʣʫ (2b). ʄʦʞʝ ʜʘ ʟʘʧʦʯʥʝʪʝ ʜʘ ʨʝʤʦʥʪʠʨʘʪʝ, ʧʦʯʠʩʪʚʘʪʝ, ʦʙʩʣʫʞʚʘʪʝ ʪʝʭʥʠʯʝʩʢʠ ʠʣʠ 

ʟʘʨʝʞʜʘʪʝ/ʠʟʧʨʘʟʚʘʪʝ ʧʝʱʪʘ ʩʘʤʦ ʢʦʛʘʪʦ ʢʘʧʘʢʲʪ ʝ ʦʩʠʛʫʨʝʥ ʩ ʧʦʤʦʱʪʘ ʥʘ ʙʣʦʢʠʨʦʚʢʘʪʘ ʥʘ ʢʘʧʘʢʘ (2c). 
 

 

 
 

3. ɼʝʙʣʦʢʠʨʘʥʝ ʥʘ ʢʘʧʘʢʘ, ʟʘ ʜʘ ʛʦ ʟʘʪʚʦʨʠʪʝ: ɿʘ ʜʘ ʤʦʞʝ ʜʘ ʟʘʪʚʦʨʠʪʝ ʢʘʧʘʢʘ, ʙʣʦʢʠʨʦʚʢʘʪʘ ʥʘ ʢʘʧʘʢʘ ʪʨʷʙʚʘ 

ʧʲʨʚʦ ʜʘ ʩʝ ʜʝʙʣʦʢʠʨʘ ʥʘ ʨʲʢʘ. ʃʦʩʪʲʪ (3a) ʥʘ ʟʘʢʣʶʯʚʘʱʠʷ ʙʦʣʪ ʪʨʷʙʚʘ ʜʘ ʩʝ ʟʘʚʲʨʪʠ ʩ ʨʲʢʘ ʠʟʮʷʣʦ ʥʘʛʦʨʝ ʚ 

ʧʦʩʦʢʘ, ʦʙʨʘʪʥʘ ʥʘ ʯʘʩʦʚʥʠʢʦʚʘʪʘ ʩʪʨʝʣʢʘ (3b). ɹʣʦʢʠʨʦʚʢʘʪʘ ʥʘ ʢʘʧʘʢʘ ʝ ʦʩʚʦʙʦʜʝʥʘ ʠ ʩʝʛʘ ʢʘʧʘʢʲʪ ʤʦʞʝ ʜʘ 

ʩʝ ʟʘʪʚʦʨʠ ʙʘʚʥʦ. 
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ʆʪʚʘʨʷʥʝ ʥʘ ʢʘʧʘʢʘ 
 

ɿʘʨʝʞʜʘʥʝʪʦ ʠ ʠʟʧʨʘʟʚʘʥʝʪʦ ʩʘ ʨʘʟʨʝʰʝʥʠ ʩʘʤʦ ʧʨʠ ʥʘʧʲʣʥʦ ʦʪʚʦʨʝʥ ʠ ʙʣʦʢʠʨʘʥ ʢʘʧʘʢ. ɿʘ ʮʝʣʪʘ ʦʪʚʦʨʝʪʝ 

ʢʘʧʘʢʘ, ʜʦʢʘʪʦ ʙʣʦʢʠʨʘʱʠʷʪ ʙʦʣʪ ʚ ʟʘʜʥʘʪʘ ʯʘʩʪ ʥʘ ʧʝʱʪʘ ʥʝ ʟʘʩʪʦʧʦʨʠ ʢʘʧʘʢʘ ʚ ʦʪʚʦʨʝʥʦ ʧʦʣʦʞʝʥʠʝ. 

ʆʪʚʦʨʝʪʝ ʟʘʢʦʧʯʘʣʢʘʪʘ ʥʘ ʢʘʧʘʢʘ, ʪʘʢʘ , ʢʘʢʪʦ ʝ ʧʦʢʘʟʘʥʦ ʥʘ ʠʟʦʙʨʘʞʝʥʠʝʪʦ ʧʦ-ʜʦʣʫ. ʂʘʧʘʢʲʪ ʤʦʞʝ ʜʘ ʩʝ ʦʪʚʦʨʠ 

ʯʨʝʟ ʠʟʜʲʨʧʚʘʥʝ ʥʘ ʨʲʢʦʭʚʘʪʢʘʪʘ. ʂʘʧʘʢʲʪ ʪʨʷʙʚʘ ʜʘ ʩʝ ʦʪʚʦʨʠ ʥʘʧʲʣʥʦ, ʜʦʢʘʪʦ ʙʣʦʢʠʨʦʚʢʘʪʘ ʥʘ ʢʘʧʘʢʘ ʩʝ 

ʬʠʢʩʠʨʘ ʩ ʱʨʘʢʚʘʥʝ. 
 

    

 
 

 

ʋʢʘʟʘʥʠʝ 

ʇʨʠ ʚʠʩʦʢʠ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ ʠʟʧʠʯʘʥʝ ʤʦʞʝ ʜʘ ʩʝ ʧʦʷʚʠ ʣʝʢʘ 

ʩʚʝʪʣʘ ʤʝʞʜʠʥʘ ʧʦʜ ʨʲʙʘ ʥʘ ʢʘʧʘʢʘ. ʊʦʚʘ ʝ ʥʦʨʤʘʣʥʦ ʠ ʥʝ ʚʣʠʷʝ 

ʥʘ ʬʫʥʢʮʠʦʥʠʨʘʥʝʪʦ ʠʣʠ ʙʝʟʦʧʘʩʥʦʩʪʪʘ ʥʘ ʩʲʦʨʲʞʝʥʠʝʪʦ. 
 
 

ɿʘʪʚʘʨʷʥʝ ʥʘ ʢʘʧʘʢʘ 
 

ɼʝʙʣʦʢʠʨʘʡʪʝ ʙʣʦʢʠʨʦʚʢʘʪʘ ʥʘ ʢʘʧʘʢʘ. ɿʘʪʚʦʨʝʪʝ ʢʘʧʘʢʘ ʥʘ ʧʝʱʪʘ ʚʥʠʤʘʪʝʣʥʦ (ʙʝʟ ʜʘ ʛʦ ʫʜʨʷʪʝ). ɿʘʪʚʦʨʝʪʝ 

ʟʘʢʦʧʯʘʣʢʘʪʘ ʥʘ ʢʘʧʘʢʘ, ʪʘʢʘ ʢʘʢʪʦ ʝ ʧʦʢʘʟʘʥʦ ʥʘ ʠʟʦʙʨʘʞʝʥʠʝʪʦ ʧʦ-ʜʦʣʫ. 

ʉʣʝʜ ʟʘʪʚʘʨʷʥʝʪʦ ʩʝ ʫʚʝʨʝʪʝ, ʯʝ ʢʘʧʘʢʲʪ ʝ ʨʘʚʥʦʤʝʨʥʦ ʧʨʠʣʝʧʥʘʣ ʦʪʚʩʷʢʲʜʝ. ʇʨʦʚʝʨʝʪʝ ʟʘʢʦʧʯʘʣʢʘʪʘ/ʠʪʝ ʥʘ 

ʢʘʧʘʢʘ ʠ, ʘʢʦ ʝ ʥʝʦʙʭʦʜʠʤʦ, ʨʝʛʫʣʠʨʘʡʪʝ ʬʠʢʩʘʪʦʨʘ (A) ʯʨʝʟ ʟʘʚʲʨʪʘʥʝ, ʪʘʢʘ ʯʝ ʟʘʢʦʧʯʘʣʢʘʪʘ ʥʘ ʢʘʧʘʢʘ ʜʘ ʤʦʞʝ 

ʜʘ ʩʝ ʟʘʪʚʘʨʷ ʙʝʟ ʧʨʠʣʘʛʘʥʝ ʥʘ ʩʠʣʘ. 

ɸʢʦ ʟʘʢʦʧʯʘʣʢʘʪʘ ʝ ʨʝʛʫʣʠʨʘʥʘ ʧʨʝʢʘʣʝʥʦ ʩʪʝʛʥʘʪʦ, ʝ ʚʲʟʤʦʞʥʦ ʜʘ ʩʝ ʦʪʯʫʧʠ ʧʘʨʯʝ ʠʟʦʣʘʮʠʦʥʥʘ ʪʫʭʣʘ. 
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ɼʦʩʪʲʧʲʪ ʜʦ ʧʝʱʪʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʦʛʨʘʥʠʯʝʥ ʩ ʢʘʪʠʥʘʨ, ʘʢʦ ʜʦ ʥʝʷ ʝ ʚʲʟʤʦʞʝʥ ʜʦʩʪʲʧ ʠ ʦʪ ʥʝʦʪʦʨʠʟʠʨʘʥʠ ʣʠʮʘ, 

ʥʘʧʨʠʤʝʨ ʜʝʮʘ. 
 

 
 

4.3 ʐʠʙʲʨ ʟʘ ʚʲʟʜʫʭ 
 

ʂʦʣʠʯʝʩʪʚʦʪʦ ʥʘ ʧʦʜʘʚʘʥʠʷ ʚʲʟʜʫʭ ʤʦʞʝ ʜʘ ʩʝ ʨʝʛʫʣʠʨʘ ʦʪ ʰʠʙʲʨʘ ʟʘ ʚʲʟʜʫʭ. ɸʢʦ ʰʠʙʲʨʲʪ ʟʘ ʚʲʟʜʫʭ ʝ ʦʪʚʦʨʝʥ, 

ʧʦ ʚʨʝʤʝ ʥʘ ʠʟʧʠʯʘʥʝʪʦ ʩʝ ʩʲʟʜʘʚʘ ʝʬʝʢʪ ʥʘ ʪʝʯʝʥʠʝ, ʟʘ ʜʘ ʤʦʞʝ ʧʦ ʚʨʝʤʝ ʥʘ ʠʟʧʠʯʘʥʝʪʦ ʩʚʲʨʟʘʥʘʪʘ ʚʦʜʘ ʦʪ 

ʢʝʨʘʤʠʢʘʪʘ ʜʘ ʩʝ ʦʪʚʝʜʝ ʥʘʛʦʨʝ. ʉʣʝʜ ʬʘʟʘʪʘ ʥʘ ʠʟʧʘʨʷʚʘʥʝ ʰʠʙʲʨʲʪ ʟʘ ʚʲʟʜʫʭ ʪʨʷʙʚʘ ʜʘ ʩʝ ʟʘʪʚʦʨʠ, ʟʘ ʜʘ ʩʝ 

ʧʦʜʦʙʨʠ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʚ ʛʦʨʥʠʷ ʪʝʤʧʝʨʘʪʫʨʝʥ ʜʠʘʧʘʟʦʥ. 
 

 

ʟʘʪʚʦʨʝʥ  ʦʪʚʦʨʝʥ 

 
 

4.4 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 

 
 

ʋʂɸɿɸʅʀɽ ɿɸ ɹɽɿʆʇɸʉʅʆʉʊ 

ɿʘʪʝʛʘʪʝʣʥʠʪʝ ʣʝʥʪʠ ʥʘ ʢʘʧʘʢʘ ʠ ʧʝʱʪʘ ʪʨʷʙʚʘ ʜʘ ʩʝ ʜʦʟʘʪʷʛʘʪ ʥʘ ʨʝʜʦʚʥʠ ʠʥʪʝʨʚʘʣʠ 

ʦʪ ʚʨʝʤʝ. ɺ ʧʨʦʪʠʚʝʥ ʩʣʫʯʘʡ ʩʲʱʝʩʪʚʫʚʘ ʦʧʘʩʥʦʩʪ ʦʪ ʧʦʚʨʝʞʜʘʥʝ ʥʘ ʨʲʙʘ ʥʘ ʢʘʧʘʢʘ 

(ʦʪʯʫʧʚʘʥʝ) ʠ ʜʝʬʦʨʤʘʮʠʷ ʥʘ ʢʦʨʧʫʩʘ ʥʘ ʧʝʱʪʘ. 

ɼʦʧʲʣʥʠʪʝʣʥʘ ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʪʦʟʠ ʚʲʧʨʦʩ ʱʝ ʥʘʤʝʨʠʪʝ ʚ ʛʣʘʚʘ Ăʊʝʭʥʠʯʝʩʢʦ 

ʦʙʩʣʫʞʚʘʥʝ, ʧʦʜʜʨʲʞʢʘ ʠ ʧʦʯʠʩʪʚʘʥʝò. 

ɿʘʪʝʛʘʪʝʣʥʠ ʣʝʥʪʠ/ʟʘʪʝʛʘʪʝʣʝʥ ʧʨʲʩʪʝʥ ʥʘ ʢʘʧʘʢʘ 

ʋʢʘʟʘʥʠʝ: ʈʝʜʦʚʥʦ ʧʨʦʚʝʨʷʚʘʡʪʝ ʜʘʣʠ ʟʘʪʝʛʘʪʝʣʥʠʪʝ ʣʝʥʪʠ/ʟʘʪʝʛʘʪʝʣʥʠʷ ʧʨʲʩʪʝʥ ʥʘ 

ʢʘʧʘʢʘ ʩʘ ʜʦʙʨʝ ʟʘʪʝʛʥʘʪʠ ʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪ ʛʠ ʜʦʟʘʪʝʛʥʝʪʝ. ɺʠʞʪʝ ʛʣʘʚʘ 

Ăʈʝʛʫʣʠʨʘʥʝ ʥʘ ʟʘʪʝʛʘʪʝʣʥʠʪʝ ʣʝʥʪʠñ. 
 
 

ʆʙʨʲʱʘʤʝ ʚʥʠʤʘʥʠʝ, ʯʝ ʝ ʚʘʞʥʦ ʦʧʝʨʘʪʦʨʲʪ ʜʘ ʥʝ ʩʝ ʦʙʣʷʛʘ ʥʘ ʢʦʞʫʭʘ ʧʨʠ ʟʘʨʝʞʜʘʥʝ ʥʘ ʧʝʱʪʘ. ɸʢʦ ʦʙʪʷʛʘʥʝʪʦ 

ʥʘ ʣʝʥʪʠʪʝ ʝ ʪʚʲʨʜʝ ʩʣʘʙʦ, ʪʦʚʘ ʤʦʞʝ ʜʘ ʜʦʚʝʜʝ ʜʦ ʜʝʬʦʨʤʘʮʠʷ ʥʘ ʢʦʨʧʫʩʘ ʥʘ ʧʝʱʪʘ. 

ʄʦʣʷ, ʦʙʲʨʥʝʪʝ ʚʥʠʤʘʥʠʝ ʠ ʥʘ ʜʦʩʪʘʪʲʯʥʦʪʦ ʪʝʭʥʠʯʝʩʢʦ ʦʙʩʣʫʞʚʘʥʝ ʥʘ ʣʝʥʪʘʪʘ ʥʘ ʢʘʧʘʢʘ, ʟʘ ʜʘ ʩʝ ʠʟʙʝʛʥʝ 

ʨʘʟʭʣʘʙʚʘʥʝ ʥʘ ʠʟʦʣʘʮʠʦʥʥʠʪʝ ʯʘʩʪʠ ʠ ʧʦʚʨʝʜʠ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʟʘʢʦʧʯʘʣʢʠʪʝ ʥʘ ʢʘʧʘʢʘ. 
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ʅʝ ʩʝ ʦʙʣʷʛʘʡʪʝ ʥʘ ʢʦʨʧʫʩʘ 
 

ɿʘʨʝʞʜʘʥʝ ʥʘ ʧʝʱʪʘ 
 

ʆʙʭʚʘʪʲʪ ʥʘ ʜʦʩʪʘʚʢʘʪʘ ʚʢʣʶʯʚʘ ʪʨʠ ʢʝʨʘʤʠʯʥʠ ʧʦʣʠʮʠ, ʢʦʠʪʦ ʩʝ ʠʟʧʦʣʟʚʘʪ ʟʘ ʨʘʟʧʨʝʜʝʣʷʥʝ ʥʘ ʪʝʞʝʩʪʪʘ ʚʲʨʭʫ 

ʜʲʥʦʪʦ ʥʘ ʧʝʱʪʘ. ɺʲʨʭʫ ʪʝʟʠ ʧʦʣʠʮʠ ʩʝ ʥʘʨʝʞʜʘ ʢʦʥʩʪʨʫʢʮʠʷʪʘ ʟʘ ʠʟʧʠʯʘʥʝ. ɿʘ ʩʪʘʙʠʣʥʘ ʩʪʦʡʢʘ ʧʨʝʧʦʨʲʯʚʘʤʝ 

ʜʘ ʧʦʜʨʝʜʠʪʝ ʧʦʣʠʮʠʪʝ ʚʲʚ ʬʦʨʤʘʪʘ ʥʘ ʪʨʠʲʛʲʣʥʠʢ. 
 

ʇʦʜʨʝʞʜʘʥʝ ʥʘ ʧʦʣʠʮʠʪʝ ʠ ʧʦʜʧʦʨʠʪʝ (ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ) 
 

ʅʘʡ-ʥʘʧʨʝʜ ʧʦʩʪʘʚʝʪʝ ʪʨʠ ʧʦʜʧʦʨʠ ʚʲʚ ʬʦʨʤʘʪʘ ʥʘ ʪʨʠʲʛʲʣʥʠʢ ʚʲʨʭʫ ʚʢʣʶʯʝʥʠʪʝ ʚ ʦʙʭʚʘʪʘ ʥʘ ʜʦʩʪʘʚʢʘʪʘ 

ʢʝʨʘʤʠʯʥʠ ʧʦʣʠʮʠ. ʂʝʨʘʤʠʯʥʠʪʝ ʧʦʣʠʮʠ ʪʨʷʙʚʘ ʧʨʝʜʠ ʪʦʚʘ ʜʘ ʩʝ ʨʘʟʧʨʝʜʝʣʷʪ ʨʘʚʥʦʤʝʨʥʦ ʚʲʨʭʫ ʧʦʜʘ ʥʘ ʧʝʱʪʘ 

(ɸ). 

ʂʝʨʘʤʠʯʥʠʪʝ ʧʦʣʠʮʠ ʥʝ ʪʨʷʙʚʘ ʜʘ ʧʦʢʨʠʚʘʪ ʥʘʛʨʝʚʘʪʝʣʥʠʪʝ ʝʣʝʤʝʥʪʠ, ʘ ʪʨʷʙʚʘ ʜʘ ʩʘ ʨʘʟʧʦʣʦʞʝʥʠ ʪʘʢʘ, ʯʝ ʜʘ ʩʝ 

ʥʘʤʠʨʘʪ ʤʝʞʜʫ ʢʘʥʘʣʠʪʝ, ʟʘ ʜʘ ʩʝ ʠʟʙʝʛʥʝ ʪʦʧʣʠʥʝʥ ʟʘʩʪʦʡ. ʊʦʚʘ ʙʠ ʤʦʛʣʦ ʜʘ ʜʦʚʝʜʝ ʜʦ ʧʦʚʨʝʜʠ ʠʣʠ 

ʨʘʟʨʫʰʘʚʘʥʝ ʥʘ ʥʘʛʨʝʚʘʪʝʣʥʠʪʝ ʝʣʝʤʝʥʪʠ. 
 

  

 
 

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

ʜʘ ʩʝ ʧʦʩʪʠʛʥʝ ʥʝʦʙʭʦʜʠʤʘʪʘ ʩʪʘʙʠʣʥʦʩʪ. 
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ʇʦʩʪʘʚʝʪʝ ʧʦʣʠʮʘ (ʉ) ʚ ʩʨʝʜʘʪʘ ʚʲʨʭʫ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʨʘʟʧʨʝʜʝʣʝʥʠʪʝ ʧʦʜʧʦʨʠ. ʇʦʣʠʮʠʪʝ ʥʠʢʦʛʘ ʥʝ ʪʨʷʙʚʘ ʜʘ 

ʩʝ ʧʦʩʪʘʚʷʪ ʜʠʨʝʢʪʥʦ ʚʲʨʭʫ ʜʲʥʦʪʦ ʥʘ ʧʝʱʪʘ. ɺʠʥʘʛʠ ʠʟʧʦʣʟʚʘʡʪʝ ʜʦʩʪʘʚʝʥʠʪʝ ʧʦʜʣʦʞʢʠ ʠ ʧʦʜʧʦʨʠ, ʟʘ ʜʘ 

ʧʦʚʜʠʛʥʝʪʝ ʧʲʨʚʠʷ ʧʣʘʩʪ. 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. ʊʝʟʠ ʧʦʜʧʦʨʠ ʪʨʷʙʚʘ ʜʘ ʩʘ ʧʦʜʨʝʜʝʥʠ ʧʦ ʚʲʟʤʦʞʥʦʩʪ ʥʘʡ-ʪʦʯʥʦ 

ʝʜʥʘ ʥʘʜ ʜʨʫʛʘ, ʟʘ ʜʘ ʛʘʨʘʥʪʠʨʘʪ ʩʠʛʫʨʥʦ ʧʦʜʜʲʨʞʘʥʝ ʥʘ ʦʪʜʝʣʥʠʪʝ ʧʦʣʠʮʠ. 
 

  

 
 

4.5 ʋʧʨʘʚʣʝʥʠʝ ʥʘ ʨʲʯʥʦʪʦ ʨʝʛʫʣʠʨʘʥʝ ʥʘ ʟʦʥʠʪʝ ʦʪ ʤʦʜʝʣ Top 80 ʣʠʪʨʘ 
(ʜʦʧʲʣʥʠʪʝʣʥʦ ʦʙʦʨʫʜʚʘʥʝ) 

 

ʉ ʢʦʥʪʨʦʣʝʨʘ Nabertherm ʠʤʘʪʝ ʚʲʟʤʦʞʥʦʩʪ ʜʘ ʫʧʨʘʚʣʷʚʘʪʝ ʧʦʜʦʚʦʪʦ ʥʘʛʨʷʚʘʥʝ ʢʘʪʦ ʚʪʦʨʘ ʟʦʥʘ ʧʨʠ ʧʝʱʠ ʩ 

ʛʦʨʥʦ ʟʘʨʝʞʜʘʥʝ ʦʪ ʩʝʨʠʷʪʘ Top 80 ʠ ʥʘʛʦʨʝ. ʂʘʢʪʦ ʦʙʠʢʥʦʚʝʥʦ, ʥʘʩʪʨʦʡʪʝ ɺʘʰʘʪʘ ʢʨʠʚʘ ʥʘ ʠʟʧʠʯʘʥʝ ʚ 

ʢʦʥʪʨʦʣʝʨʘ. ɸʢʦ ʫʩʪʘʥʦʚʠʪʝ, ʯʝ ʢʦʝʬʠʮʠʝʥʪʲʪ ʥʘ ʤʦʱʥʦʩʪʪʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʧʨʦʤʝʥʝʥ ʦʪ ʛʦʨʝ ʥʘʜʦʣʫ, ʤʦʞʝʪʝ 

ʧʨʦʩʪʦ ʜʘ ʢʦʨʠʛʠʨʘʪʝ ʪʦʟʠ ʢʦʝʬʠʮʠʝʥʪ. 

ʅʘʩʪʨʦʡʢʘ ʥʘ ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʟʦʥʠʪʝ ï ʚʞ. ʫʧʲʪʚʘʥʝʪʦ ʥʘ ʢʦʥʪʨʦʣʝʨʘ, ʛʣʘʚʘ "ʈʲʯʥʦ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʟʦʥʠʪʝ". 
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ɼʦʧʲʣʥʠʪʝʣʥʦ ʦʙʦʨʫʜʚʘʥʝ ï ʧʦʜʦʚʦ ʥʘʛʨʷʚʘʥʝ 
 

4.6 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. 
 

4.7 ʇʨʝʜʚʘʨʠʪʝʣʥʦ ʥʘʩʪʨʦʝʥʠ ʧʨʦʛʨʘʤʠ ʟʘ ʢʝʨʘʤʠʢʘ 
 

ʉʣʝʜʥʠʪʝ ʧʨʦʛʨʘʤʠ ʩʘ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʥʘʩʪʨʦʝʥʠ ʚ ʢʦʥʪʨʦʣʝʨʠʪʝ B500/510, C540/550 ʠ P570/580 ʠ ʤʦʛʘʪ ʜʘ 

ʙʲʜʘʪ ʩʪʘʨʪʠʨʘʥʠ ʜʠʨʝʢʪʥʦ. 
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ʋʢʘʟʘʥʠʝ 

ɺʠʥʘʛʠ ʩʧʘʟʚʘʡʪʝ ʠʥʩʪʨʫʢʮʠʠʪʝ ʠ ʫʢʘʟʘʥʠʷʪʘ, ʜʘʜʝʥʠ ʦʪ ʧʨʦʠʟʚʦʜʠʪʝʣʠʪʝ ʥʘ 

ʩʫʨʦʚʠʥʠʪʝ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʥʘʣʦʞʘʪ ʧʨʦʤʷʥʘ ʠʣʠ ʘʜʘʧʪʠʨʘʥʝ ʥʘ ʧʨʝʜʚʘʨʠʪʝʣʥʦ 

ʥʘʩʪʨʦʝʥʠʪʝ ʧʨʦʛʨʘʤʠ. ʅʝ ʤʦʞʝ ʜʘ ʙʲʜʝ ʛʘʨʘʥʪʠʨʘʥʦ, ʯʝ ʩ ʧʨʝʜʚʘʨʠʪʝʣʥʦ 

ʥʘʩʪʨʦʝʥʠʪʝ ʧʨʦʛʨʘʤʠ ʤʦʛʘʪ ʜʘ ʩʝ ʧʦʩʪʠʛʥʘʪ ʦʧʪʠʤʘʣʥʠ ʨʝʟʫʣʪʘʪʠ. ʅʘʩʪʨʦʝʥʠʪʝ ʚ 

ʟʘʚʦʜʘ ʧʨʦʛʨʘʤʠ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʧʨʝʟʘʧʠʩʘʥʠ ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ɺʘʰʠʪʝ ʩʦʙʩʪʚʝʥʠ 

ʥʫʞʜʠ. 
 
 

ʋʢʘʟʘʥʠʝ   

ʇʨʠʤʝʨʥʠʪʝ ʧʨʦʛʨʘʤʠ ʟʘ ʢʝʨʘʤʠʢʘ ʩʘ ʟʘʧʘʤʝʪʝʥʠ ʬʘʙʨʠʯʥʦ ʥʘ ʧʨʦʛʨʘʤʥʠ ʧʦʟʠʮʠʠ ĂP02 ï P05ñ. 

ʋʢʘʟʘʥʠʝ: ʅʘʩʪʨʦʝʥʠʪʝ ʚ ʟʘʚʦʜʘ ʧʨʦʛʨʘʤʠ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʧʨʝʟʘʧʠʩʘʥʠ ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ɺʘʰʠʪʝ 

ʩʦʙʩʪʚʝʥʠ ʥʫʞʜʠ. 

ʇʨʠʤʝʨʲʪ ʧʦʢʘʟʚʘ ʟʘʧʠʩʘʥʘʪʘ ʧʨʦʛʨʘʤʘ ʥʘ ʧʦʟʠʮʠʷ P02 (BISCUIT 950) 

ʉʪʘʨʪʠʨʘʥʝ ʥʘ ʧʨʦʛʨʘʤʘ: 

ʀʟʚʠʢʘʡʪʝ ʟʘʧʘʤʝʪʝʥʘʪʘ ʧʨʦʛʨʘʤʘ ʦʪ ʧʨʝʛʣʝʜʘ ʯʨʝʟ ʥʘʪʠʩʢʘʥʝ ʥʘ ʩʠʤʚʦʣʘ . 

ʀʟʙʝʨʝʪʝ ʧʨʦʛʨʘʤʘ ʩ ʥʦʤʝʨ ĂP02ñ. 

ʇʨʦʛʨʘʤʘʪʘ ʚʝʯʝ ʝ ʟʘʨʝʜʝʥʘ ʠ ʩʝʛʘ ʤʦʞʝ ʜʘ ʩʝ ʩʪʘʨʪʠʨʘ ʩ ʧʦʤʦʱʪʘ ʥʘ ʢʣʘʚʠʰʘ  ʥʘ ʢʦʥʪʨʦʣʝʨʘ. 

ʇʦʪʚʲʨʜʝʪʝ ʩʣʝʜʥʠʷ ʚʲʧʨʦʩ ʟʘ ʩʠʛʫʨʥʦʩʪ ʩ Ăɼʘñ 

 
 

ʇʨʦʛʨʘʤʘ 02 
 

ʀʤʝ ʥʘ ʧʨʦʛʨʘʤʘʪʘ: ʀʟʧʠʯʘʥʝ ʥʘ ʙʠʩʢʚʠʪ (ĂBISCUIT 950ñ) 
 

ʉʝʛʤʝʥʪ ʅʘʯʘʣʦ ʂʨʘʡʥʘ ɺʨʝʤʝ ʐʠʙʲʨ ʟʘ ʚʲʟʜʫʭ1 ɿʘʙʝʣʝʞʢʠ 

1     0°C 600°C 480 ʤʠʥ ʦʪʚʘʨʷʥʝ ʥʘ ʨʲʢʘ  

2 600°C 950°C 260 ʤʠʥ ʟʘʪʚʘʨʷʥʝ ʥʘ ʨʲʢʘ  

3 950°C 950°C   20 ʤʠʥ -  

4 900°C     0°C  -  

1 ʐʠʙʲʨʲʪ ʟʘ ʚʲʟʜʫʭ ʩʝ ʦʪʚʘʨʷ ʠ ʟʘʪʚʘʨʷ ʥʘ ʨʲʢʘ (ʨʲʯʥʦ). 

2 ʇʝʱʪʘ ʩʝ ʟʘʛʨʷʚʘ ʜʦ ʥʘʩʪʨʦʝʥʘʪʘ ʢʨʘʡʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʲʟʤʦʞʥʦ ʥʘʡ-ʙʲʨʟʦ. 
 
 

ʇʨʦʛʨʘʤʘ 03 
 

ʀʤʝ ʥʘ ʧʨʦʛʨʘʤʘʪʘ: ʀʟʧʠʯʘʥʝ ʥʘ ʛʣʘʟʫʨʘ, ʧʦʨʝʩʪʘ ʢʝʨʘʤʠʢʘ (ñGLAZE FIRING 1050ò) 
 

ʉʝʛʤʝʥʪ ʅʘʯʘʣʦ ʂʨʘʡʥʘ ɺʨʝʤʝ ʐʠʙʲʨ ʟʘ ʚʲʟʜʫʭ1 ɿʘʙʝʣʝʞʢʠ 

1       0°C   500°C 180 ʤʠʥ ʦʪʚʘʨʷʥʝ ʥʘ ʨʲʢʘ  

2   500°C 1050°C     0 ʤʠʥ2 ʟʘʪʚʘʨʷʥʝ ʥʘ ʨʲʢʘ  

3 1050°C 1050°C   20 ʤʠʥ -  

4 1050°C       0°C  -  

1 ʐʠʙʲʨʲʪ ʟʘ ʚʲʟʜʫʭ ʩʝ ʦʪʚʘʨʷ ʠ ʟʘʪʚʘʨʷ ʥʘ ʨʲʢʘ (ʨʲʯʥʦ). 

2 ʇʝʱʪʘ ʩʝ ʟʘʛʨʷʚʘ ʜʦ ʥʘʩʪʨʦʝʥʘʪʘ ʢʨʘʡʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʲʟʤʦʞʥʦ ʥʘʡ-ʙʲʨʟʦ. 
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ʇʨʦʛʨʘʤʘ 04 
 

ʀʤʝ ʥʘ ʧʨʦʛʨʘʤʘʪʘ: ʀʟʧʠʯʘʥʝ ʥʘ ʛʣʘʟʫʨʘ, ʢʝʨʘʤʠʢʘ (ñGLAZE FIRING 1150ò) 
 

ʉʝʛʤʝʥʪ ʅʘʯʘʣʦ ʂʨʘʡʥʘ ɺʨʝʤʝ ʐʠʙʲʨ ʟʘ ʚʲʟʜʫʭ1 ɿʘʙʝʣʝʞʢʠ 

1       0°C   500°C 180 ʤʠʥ ʦʪʚʘʨʷʥʝ ʥʘ ʨʲʢʘ  

2   500°C 1150°C     0 ʤʠʥ2 ʟʘʪʚʘʨʷʥʝ ʥʘ ʨʲʢʘ  

3 1150°C 1150°C   20 ʤʠʥ -  

4 1150°C       0°C  -  

1 ʐʠʙʲʨʲʪ ʟʘ ʚʲʟʜʫʭ ʩʝ ʦʪʚʘʨʷ ʠ ʟʘʪʚʘʨʷ ʥʘ ʨʲʢʘ (ʨʲʯʥʦ). 

2 ʇʝʱʪʘ ʩʝ ʟʘʛʨʷʚʘ ʜʦ ʥʘʩʪʨʦʝʥʘʪʘ ʢʨʘʡʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʲʟʤʦʞʥʦ ʥʘʡ-ʙʲʨʟʦ. 
 
 

ʇʨʦʛʨʘʤʘ 05 
 

ʀʤʝ ʥʘ ʧʨʦʛʨʘʤʘʪʘ: ʀʟʧʠʯʘʥʝ ʥʘ ʛʣʘʟʫʨʘ, ʢʘʤʝʥʥʘ ʢʝʨʘʤʠʢʘ (ñGLAZE FIRING 1250ò) 
 

ʉʝʛʤʝʥʪ ʅʘʯʘʣʦ ʂʨʘʡʥʘ ɺʨʝʤʝ ʐʠʙʲʨ ʟʘ ʚʲʟʜʫʭ1 ɿʘʙʝʣʝʞʢʠ 

1       0°C   500°C 180 ʤʠʥ ʦʪʚʘʨʷʥʝ ʥʘ ʨʲʢʘ  

2   500°C 1250°C     0 ʤʠʥ2 ʟʘʪʚʘʨʷʥʝ ʥʘ ʨʲʢʘ  

3 1250°C 1250°C   20 ʤʠʥ -  

4 1250°C       0°C  -  

1 ʐʠʙʲʨʲʪ ʟʘ ʚʲʟʜʫʭ ʩʝ ʦʪʚʘʨʷ ʠ ʟʘʪʚʘʨʷ ʥʘ ʨʲʢʘ (ʨʲʯʥʦ). 

2 ʇʝʱʪʘ ʩʝ ʟʘʛʨʷʚʘ ʜʦ ʥʘʩʪʨʦʝʥʘʪʘ ʢʨʘʡʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʲʟʤʦʞʥʦ ʥʘʡ-ʙʲʨʟʦ. 
 
 

 

ʋʢʘʟʘʥʠʝ 

ɸʢʦ ʝʜʥʘ ʦʪ ʧʦʢʘʟʘʥʠʪʝ ʧʦ-ʛʦʨʝ ʧʨʦʛʨʘʤʠ ʠʤʘ ʧʦ-ʚʠʩʦʢʘ ʤʘʢʩʠʤʘʣʥʘ ʪʝʤʧʝʨʘʪʫʨʘ 

ʦʪ ʪʘʟʠ ʥʘ ɺʘʰʘʪʘ ʧʝʱ, ʪʘʟʠ ʧʨʦʛʨʘʤʘ ʥʷʤʘ ʜʘ ʙʲʜʝ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʥʘʩʪʨʦʝʥʘ. 
 
 

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. 

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. 
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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 ʩʝ ʧʦʜʜʲʨʞʘ 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. 

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 ʊʝʭʥʠʯʝʩʢʦ ʦʙʩʣʫʞʚʘʥʝ, ʧʦʜʜʨʲʞʢʘ ʠ ʧʦʯʠʩʪʚʘʥʝ 
 

5.1 ʆʩʥʦʚʥʠ ʤʝʨʢʠ 
 

 

 ʆʇɸʉʅʆʉʊ 

ʆʧʘʩʥʠʪʝ ʥʘʧʨʝʞʝʥʠʷ ʤʦʞʝ ʜʘ ʜʦʚʝʜʘʪ ʜʦ ʩʝʨʠʦʟʥʠ ʥʘʨʘʥʷʚʘʥʠʷ 

ʠʣʠ ʩʤʲʨʪ. 

ʀʟʢʣʶʯʝʪʝ ʝʣʝʢʪʨʦʟʘʭʨʘʥʚʘʥʝʪʦ ʧʨʝʜʠ ʪʝʭʥʠʯʝʩʢʦ ʦʙʩʣʫʞʚʘʥʝ 

 

  



 

42 

 
 

 

 ɺʅʀʄɸʊɽʃʅʆ 

ɼʝʡʥʦʩʪʠ ʧʦ ʝʣʝʢʪʨʠʯʝʩʢʦʪʦ ʦʙʦʨʫʜʚʘʥʝ ʤʦʞʝ ʜʘ ʩʝ ʠʟʚʲʨʰʚʘʪ 

ʩʘʤʦ ʦʪ ʣʠʮʝʥʟʠʨʘʥ ʝʣʝʢʪʨʦʪʝʭʥʠʢ. 

 
 

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/ʟʘʪʝʛʘʪʝʣʥʠ ʣʝʥʪʠ, 

¶ 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. 
 

5.2 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 

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. 
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5.3 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 ʢʘʧʘʢʘ (ʠʟʢʣʶʯʚʘ ʥʘʛʨʷʚʘʥʝʪʦ ʧʨʠ ʦʪʚʘʨʷʥʝ 

ʥʘ ʢʘʧʘʢʘ) 

ʌʫʥʢʮʠʦʥʘʣʥʘ ʧʨʦʚʝʨʢʘ 

ʅʘʤʠʨʘ ʩʝ ʚ 

ʝʣʝʢʪʨʦʨʘʟʧʨʝʜʝʣʠʪʝʣʥʦʪʦ 

ʫʩʪʨʦʡʩʪʚʦ 

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 

ɿʘʪʝʛʘʪʝʣʥʠ ʣʝʥʪʠ/ʟʘʪʝʛʘʪʝʣʝʥ ʧʨʲʩʪʝʥ ʥʘ ʢʘʧʘʢʘ 

ʇʨʦʚʝʨʝʪʝ ʜʘʣʠ ʝ ʟʜʨʘʚʦ ʟʘʢʨʝʧʝʥʦ/ʦʙʪʝʛʥʘʪʦ ʠ ʘʢʦ ʝ ʥʝʦʙʭʦʜʠʤʦ, 

ʢʦʨʠʛʠʨʘʡʪʝ 

 3 Q X1 

ɿʘʢʦʧʯʘʣʢʠ ʥʘ ʢʘʧʘʢʘ 

ʇʨʦʚʝʨʝʪʝ ʨʝʛʫʣʠʨʘʥʝʪʦ ʠ ʘʢʦ ʝ ʥʝʦʙʭʦʜʠʤʦ, ʨʝʛʫʣʠʨʘʡʪʝ 

 3 M X1 

ɻʘʟʦʚ ʘʤʦʨʪʠʩʴʦʨ 

ʇʨʦʚʝʨʝʪʝ ʜʘʣʠ ʠʤʘ ʜʦʩʪʘʪʲʯʥʦ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ ʠ ʩʠʛʫʨʥʦ 

ʟʘʜʲʨʞʘʥʝ ʚ ʦʪʚʦʨʝʥʦ ʧʦʣʦʞʝʥʠʝ ʥʘ ʢʘʧʘʢʘ   

ʅʘʤʠʨʘ ʩʝ ʚ 

ʝʣʝʢʪʨʦʨʘʟʧʨʝʜʝʣʠʪʝʣʥʦʪʦ 

ʫʩʪʨʦʡʩʪʚʦ 

3 M X1 

ɹʣʦʢʠʨʦʚʢʘ ʥʘ ʢʘʧʘʢʘ 

ʇʨʦʚʝʨʢʘ ʥʘ ʬʫʥʢʮʠʷʪʘ ʥʘ ʙʣʦʢʠʨʘʱʠʷ ʙʦʣʪ / ʩʤʘʟʚʘʥʝ, ʘʢʦ ʩʝ ʜʚʠʞʠ 

ʪʨʫʜʥʦ 

ʇʨʝʜʠ ʪʦʚʘ ʧʦʯʠʩʪʝʪʝ ʙʣʦʢʠʨʦʚʢʘʪʘ ʥʘ ʢʘʧʘʢʘ 

 3 D X1 

ʈʝʛʫʣʠʨʘʥʝ ʥʘ ʧʨʠʣʷʛʘʥʝʪʦ (ʧʣʲʪʥʦ ʟʘʪʚʘʨʷʥʝ/ʧʨʠʣʷʛʘʥʝ ʥʘ 

ʢʘʧʘʢʘ) 

ʇʨʦʚʝʨʝʪʝ ʨʝʛʫʣʠʨʘʥʝʪʦ ʠ ʘʢʦ ʝ ʥʝʦʙʭʦʜʠʤʦ, ʨʝʛʫʣʠʨʘʡʪʝ 

  Y X1 

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 = ʟʘʧʘʩʷʚʘʥʝʪʦ 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 = ʇʦʪʨʝʙʠʪʝʣ 

X2 = ʂʚʘʣʠʬʠʮʠʨʘʥ ʧʝʨʩʦʥʘʣ 

 
 

ʇʦʯʠʩʪʚʘʥʝ ï ʠʟʩʤʫʢʚʘʥʝ ʥʘ ʧʝʱʪʘ 
 

ʋʂɸɿɸʅʀɽ ɿɸ ɹɽɿʆʇɸʉʅʆʉʊ 
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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 ʚ ʢʘʧʘʢʘ 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 ʚ ʢʘʥʘʣʠʪʝ ʠ ʚʲʨʭʫ ʥʘʛʨʝʚʘʪʝʣʥʠʪʝ ʝʣʝʤʝʥʪʠ ʤʦʞʝ ʟʥʘʯʠʪʝʣʥʦ ʜʘ ʥʘʤʘʣʷʪ ʝʢʩʧʣʦʘʪʘʮʠʦʥʥʠʷ ʩʨʦʢ 

ʥʘ ʥʘʛʨʝʚʘʪʝʣʥʠʪʝ ʝʣʝʤʝʥʪʠ. 
 

 
 
 

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. 
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ɺʅʀʄɸʅʀɽ 

ʀʟʦʣʘʮʠʷʪʘ ʥʝ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʦʯʠʩʪʚʘ ʩ ʚʦʜʘ ʠʣʠ ʜʨʫʛʠ ʪʝʯʥʠ 

ʧʦʯʠʩʪʚʘʱʠ ʩʨʝʜʩʪʚʘ. 

ʇʦʯʠʩʪʚʘʥʝʪʦ ʩ ʚʦʜʘ ʠʣʠ ʜʨʫʛʠ ʪʝʯʥʦʩʪʠ ʱʝ ʨʘʟʨʫʰʠ ʠʟʦʣʘʮʠʷʪʘ. 

 
 

ʈʝʛʫʣʠʨʘʥʝ ʥʘ ʢʘʧʘʢʘ 
 

ɸʢʦ ʚ ʩʪʫʜʝʥʦ ʩʲʩʪʦʷʥʠʝ ʢʘʧʘʢʲʪ ʚʝʯʝ ʥʝ ʧʨʠʣʷʛʘ ʧʣʲʪʥʦ ʦʪ ʩʪʨʘʥʘʪʘ ʥʘ ʧʘʥʪʘʪʘ (ʧʦʷʚʘ ʥʘ ʧʨʦʣʫʢʘ ʤʝʞʜʫ 

ʢʘʧʘʢʘ ʠ ʠʟʦʣʘʮʠʷʪʘ ʥʘ ʦʢʦʣʦʚʨʲʩʪʥʠʷ ʨʲʙ), ʪʨʷʙʚʘ ʜʘ ʩʝ ʨʘʟʚʠʷʪ ʚʠʥʪʦʚʝʪʝ (2) ʦʪ ʜʚʝʪʝ ʩʪʨʘʥʠ ʥʘ ʢʘʧʘʢʘ ʥʘ 

ʝʣʝʢʪʨʦʨʘʟʧʨʝʜʝʣʠʪʝʣʥʦʪʦ ʫʩʪʨʦʡʩʪʚʦ ʠ ʢʘʧʘʢʲʪ ʜʘ ʩʝ ʧʨʠʪʠʩʥʝ ʢʲʤ ʠʟʦʣʘʮʠʷʪʘ ʥʘ ʦʢʦʣʦʚʨʲʩʪʥʠʷ ʨʲʙ. ʇʨʝʜʠ 

ʜʘ ʨʝʛʫʣʠʨʘʪʝ, ʩʝ ʫʚʝʨʝʪʝ, ʯʝ ʢʘʧʘʢʲʪ ʝ ʟʘʪʚʦʨʝʥ ʩ ʥʘʤʠʨʘʱʘʪʘ ʩʝ ʦʪʧʨʝʜ ʟʘʢʦʧʯʘʣʢʘ ʥʘ ʢʘʧʘʢʘ (1). 
 

 

ʆʩʠʛʫʨʷʚʘʥʝ ʥʘ ʢʘʧʘʢʘ ʩʲʩ ʟʘʢʦʧʯʘʣʢʘʪʘ ʤʫ 
 

ʇʨʝʧʦʨʲʯʚʘʤʝ ʨʝʛʫʣʠʨʘʥʝʪʦ ʥʘ ʢʘʧʘʢʘ ʜʘ ʩʝ ʠʟʚʲʨʰʚʘ ʚʠʥʘʛʠ ʦʪ ʜʚʘʤʘ ʯʦʚʝʢʘ. 
 

1. ɿʘ ʜʘ ʨʝʛʫʣʠʨʘʪʝ ʢʘʧʘʢʘ, ʨʘʟʚʠʡʪʝ ʚʠʥʪʦʚʝʪʝ (2) ʦʪ ʜʚʝʪʝ ʩʪʨʘʥʠ ʥʘ ʢʘʧʘʢʘ ʥʘ ʝʣʝʢʪʨʦʨʘʟʧʨʝʜʝʣʠʪʝʣʥʦʪʦ 

ʫʩʪʨʦʡʩʪʚʦ (ʚʞ. ʠʟʦʙʨʘʞʝʥʠʝ "ɺʠʥʪʦʚʝ ʟʘ ʨʝʛʫʣʠʨʘʥʝ ʥʘ ʢʘʧʘʢʘ"), ʢʘʪʦ ʠʟʧʦʣʟʚʘʪʝ ʧʦʜʭʦʜʷʱ ʠʥʩʪʨʫʤʝʥʪ. 

2. ʅʘʪʠʩʥʝʪʝ ʢʘʧʘʢʘ ʦʪ ʩʪʨʘʥʘʪʘ ʥʘ ʧʘʥʪʘʪʘ, ʜʦʢʘʪʦ ʧʨʠʣʝʛʥʝ ʧʣʲʪʥʦ ʦʪʚʩʷʢʲʜʝ ʚʲʨʭʫ ʠʟʦʣʘʮʠʷʪʘ ʥʘ 

ʦʢʦʣʦʚʨʲʩʪʥʠʷ ʨʲʙ. 
 

 

ɺʠʥʪʦʚʝ ʟʘ ʨʝʛʫʣʠʨʘʥʝ ʥʘ ʢʘʧʘʢʘ, ʥʘʤʠʨʘʱʠ ʩʝ ʦʪ ʜʚʝʪʝ ʩʪʨʘʥʠ ʥʘ ʢʘʧʘʢʘ ʥʘ ʝʣʝʢʪʨʦʨʘʟʧʨʝʜʝʣʠʪʝʣʥʦʪʦ ʫʩʪʨʦʡʩʪʚʦ 
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3. ʂʘʧʘʢʲʪ ʪʨʷʙʚʘ ʜʘ ʩʝ ʜʲʨʞʠ ʥʘʪʠʩʥʘʪ ʦʪ ʚʪʦʨʠ ʯʦʚʝʢ. ɿʘʪʝʛʥʝʪʝ ʦʪʥʦʚʦ ʚʠʥʪʦʚʝʪʝ (2) ʦʪ ʜʚʝʪʝ ʩʪʨʘʥʠ ʥʘ 

ʢʘʧʘʢʘ ʥʘ ʝʣʝʢʪʨʦʨʘʟʧʨʝʜʝʣʠʪʝʣʥʦʪʦ ʫʩʪʨʦʡʩʪʚʦ. 

4. ɺʠʟʫʘʣʥʦ ʧʨʦʚʝʨʝʪʝ ʜʘʣʠ ʢʘʧʘʢʲʪ ʩʝ ʟʘʪʚʘʨʷ ʦʪʚʩʷʢʲʜʝ ʠ ʘʢʦ ʝ ʥʝʦʙʭʦʜʠʤʦ, ʛʦ ʨʝʛʫʣʠʨʘʡʪʝ ʦʪʥʦʚʦ. 
 

ʅʘʩʪʨʦʡʢʘ ʥʘ ʟʘʢʦʧʯʘʣʢʘʪʘ ʥʘ ʢʘʧʘʢʘ/ʩʚʝʪʣʘʪʘ ʤʝʞʜʠʥʘ ʤʝʞʜʫ ʢʘʧʘʢʘ ʠ ʦʢʦʣʦʚʨʲʩʪʥʠʷ ʨʲʙ ʥʘ 
ʧʝʱʪʘ 
 

ʇʨʠ ʚʠʩʦʢʠ ʪʝʤʧʝʨʘʪʫʨʠ ʝ ʥʦʨʤʘʣʥʦ ʜʘ ʠʤʘ ʩʚʝʪʣʘ ʤʝʞʜʠʥʘ ʤʝʞʜʫ ʦʢʦʣʦʚʨʲʩʪʥʠʷ ʨʲʙ ʥʘ ʧʝʱʪʘ ʠ ʢʘʧʘʢʘ, ʢʦʷʪʦ 

ʥʝ ʧʨʝʜʩʪʘʚʣʷʚʘ ʦʧʘʩʥʦʩʪ. ʇʨʠ ʥʦʨʤʘʣʥʠ ʦʙʩʪʦʷʪʝʣʩʪʚʘ ʚ ʪʦʟʠ ʩʣʫʯʘʡ ʥʝ ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʩʝ ʜʦʟʘʪʷʛʘ 

ʟʘʢʦʧʯʘʣʢʘʪʘ ʥʘ ʢʘʧʘʢʘ. 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠ ʫʩʣʦʚʠʷ ʤʦʞʝ ʜʘ ʝ ʮʝʣʝʩʲʦʙʨʘʟʥʦ ʜʘ ʩʝ ʨʝʛʫʣʠʨʘ ʟʘʢʦʧʯʘʣʢʘʪʘ ʥʘ ʢʘʧʘʢʘ. ʊʷ ʪʨʷʙʚʘ ʜʘ ʟʘʪʚʘʨʷ 

ʢʘʧʘʢʘ ʧʣʲʪʥʦ, ʥʦ ʥʝ ʪʨʷʙʚʘ ʜʘ ʩʝ ʟʘʪʷʛʘ ʧʨʝʢʘʣʝʥʦ, ʟʘ ʜʘ ʩʝ ʠʟʙʝʛʥʘʪ ʧʦʚʨʝʜʠ ʧʦ ʠʟʦʣʘʮʠʦʥʥʠʪʝ ʪʫʭʣʠ. 

ʇʨʝʜʠ ʜʘ ʨʝʛʫʣʠʨʘʪʝ ʟʘʢʦʧʯʘʣʢʘʪʘ, ʩʝ ʫʚʝʨʝʪʝ, ʯʝ ʢʘʧʘʢʲʪ ʣʷʛʘ ʜʦʙʨʝ ʧʦ ʮʷʣʘʪʘ ʧʝʨʠʬʝʨʠʷ ʚʲʨʭʫ ʦʢʦʣʦʚʨʲʩʪʥʠʷ 

ʨʲʙ ʥʘ ʧʝʱʪʘ. ʃʝʥʪʘʪʘ ʟʘ ʟʘʪʷʛʘʥʝ ʥʘ ʢʘʧʘʢʘ ʪʨʷʙʚʘ ʜʘ ʝ ʟʜʨʘʚʦ ʟʘʪʝʛʥʘʪʘ. ʍʣʘʙʘʚʘʪʘ ʣʝʥʪʘ ʥʘ ʢʘʧʘʢʘ ʠʤʘ 

ʩʢʣʦʥʥʦʩʪ ʜʘ ʩʝ ʠʟʤʝʩʪʚʘ ʠ ʜʝʬʦʨʤʠʨʘ ʠ ʤʦʞʝ ʜʘ ʧʦʚʨʝʜʠ ʠʟʦʣʘʮʠʷʪʘ, ʢʦʛʘʪʦ ʟʘʢʦʧʯʘʣʢʘʪʘ ʩʝ ʟʘʪʝʛʥʝ. 
 

ɿʘʪʚʦʨʝʪʝ ʢʘʧʘʢʘ ʥʘ ʧʝʱʪʘ ʚʥʠʤʘʪʝʣʥʦ (ʙʝʟ ʜʘ ʛʦ ʫʜʨʷʪʝ). ɿʘʪʚʦʨʝʪʝ ʟʘʢʦʧʯʘʣʢʘʪʘ ʥʘ ʢʘʧʘʢʘ, ʪʘʢʘ ʢʘʢʪʦ ʝ 

ʧʦʢʘʟʘʥʦ ʥʘ ʠʟʦʙʨʘʞʝʥʠʝʪʦ ʧʦ-ʜʦʣʫ. 

ʉʣʝʜ ʟʘʪʚʘʨʷʥʝʪʦ ʩʝ ʫʚʝʨʝʪʝ, ʯʝ ʢʘʧʘʢʲʪ ʝ ʨʘʚʥʦʤʝʨʥʦ ʟʘʪʚʦʨʝʥ ʦʪʚʩʷʢʲʜʝ. ʇʨʦʚʝʨʝʪʝ ʟʘʢʦʧʯʘʣʢʘʪʘ/ʠʪʝ ʥʘ 

ʢʘʧʘʢʘ ʠ, ʘʢʦ ʝ ʥʝʦʙʭʦʜʠʤʦ, ʨʝʛʫʣʠʨʘʡʪʝ ʬʠʢʩʘʪʦʨʘ (A) ʯʨʝʟ ʟʘʚʲʨʪʘʥʝ, ʪʘʢʘ ʯʝ ʟʘʢʦʧʯʘʣʢʘʪʘ ʥʘ ʢʘʧʘʢʘ ʜʘ ʤʦʞʝ 

ʜʘ ʩʝ ʟʘʪʚʘʨʷ ʙʝʟ ʧʨʠʣʘʛʘʥʝ ʥʘ ʩʠʣʘ. 

ʇʨʝʢʘʣʝʥʦ ʩʪʝʛʥʘʪʘ ʟʘʢʦʧʯʘʣʢʘ ʤʦʞʝ ʜʘ ʧʦʚʨʝʜʠ ʢʘʧʘʢʘ (ʪʫʭʣʝʥʘʪʘ ʠʟʦʣʘʮʠʷ). 
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ɺʅʀʄɸʅʀɽ 

ʆʧʘʩʥʦʩʪ ʦʪ ʧʦʚʨʝʞʜʘʥʝ: 

ʤʦʣʷ, ʨʝʛʫʣʠʨʘʡʪʝ ʟʘʢʦʧʯʘʣʢʘʪʘ ʚʥʠʤʘʪʝʣʥʦ. ʇʨʝʢʘʣʝʥʦ ʩʪʝʛʥʘʪʘ ʟʘʢʦʧʯʘʣʢʘ ʤʦʞʝ 

ʜʘ ʧʦʚʨʝʜʠ ʢʘʧʘʢʘ. 

 
 

ʈʝʛʫʣʠʨʘʥʝ ʥʘ ʟʘʪʝʛʘʪʝʣʥʠʪʝ ʣʝʥʪʠ 
 

ʀʟʦʣʘʮʠʦʥʥʠʪʝ ʤʘʪʝʨʠʘʣʠ ʤʦʞʝ ʜʘ ʩʝ ʫʧʣʲʪʥʷʪ ʧʨʠ ʪʨʘʥʩʧʦʨʪʠʨʘʥʝ ʠ ʫʧʦʪʨʝʙʘ. ʊʦʚʘ ʝ ʝʩʪʝʩʪʚʝʥʦ ʩʚʦʡʩʪʚʦ. 

ʊʦʚʘ ʚʦʜʠ ʜʦ ʦʪʩʣʘʙʚʘʥʝ ʥʘ ʦʙʪʷʛʘʥʝʪʦ ʥʘ ʣʝʥʪʘʪʘ ʥʘ ʢʘʧʘʢʘ ʠ ʢʦʞʫʭʘ ʥʘ ʧʝʱʪʘ ʦʢʦʣʦ ʠʟʦʣʘʮʠʷʪʘ, ʢʦʝʪʦ 

ʥʘʨʫʰʘʚʘ ʤʝʭʘʥʠʯʥʘʪʘ ʩʪʘʙʠʣʥʦʩʪ ʥʘ ʠʟʦʣʘʮʠʷʪʘ ʠ ʢʦʨʧʫʩʘ. ɿʘʪʦʚʘ ʝ ʚʘʞʥʦ ʨʝʜʦʚʥʦ ʜʘ ʧʨʦʚʝʨʷʚʘʪʝ ʜʘʣʠ 

ʟʘʪʝʛʘʪʝʣʥʠʪʝ ʣʝʥʪʠ ʩʘ ʜʦʙʨʝ ʟʘʢʨʝʧʝʥʠ ʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪ ʜʘ ʛʠ ʜʦʟʘʪʝʛʥʝʪʝ. 

ʇʨʠ ʥʦʚʘ ʧʝʱ ʪʘʟʠ ʤʷʨʢʘ ʤʦʞʝ ʜʘ ʩʝ ʥʘʣʦʞʠ ʜʘ ʩʝ ʠʟʚʲʨʰʚʘ ʥʘ ʧʦ-ʢʨʘʪʢʠ ʠʥʪʝʨʚʘʣʠ ʦʪ ʚʨʝʤʝ.  

ʅʝʜʦʩʪʘʪʲʯʥʦ ʦʧʲʥʘʪʘʪʘ ʣʝʥʪʘ ʥʘ ʢʘʧʘʢʘ ʩʝ ʨʘʟʧʦʟʥʘʚʘ ʧʦ ʪʦʚʘ, ʯʝ ʠʟʦʣʘʮʠʦʥʥʠʪʝ ʯʘʩʪʠ ʤʦʛʘʪ ʜʘ ʩʝ ʜʚʠʞʘʪ, 

ʣʝʥʪʘʪʘ ʥʘ ʢʘʧʘʢʘ ʩʝ ʝ ʠʟʤʝʩʪʠʣʘ ʥʘʜʦʣʫ ʦʪ ʩʨʝʜʘʪʘ ʥʘ ʢʘʧʘʢʘ ʥʘ ʧʝʱʪʘ ʠ ʩʝ ʜʝʬʦʨʤʠʨʘ ʧʨʠ ʟʘʪʚʘʨʷʥʝ ʥʘ 

ʟʘʢʦʧʯʘʣʢʘʪʘ ʥʘ ʢʘʧʘʢʘ. 

 

1. ʌʠʢʩʠʨʘʡʪʝ ʤʝʭʘʥʠʟʤʘ ʥʘ ʟʘʪʝʛʘʪʝʣʥʘʪʘ ʣʝʥʪʘ ʩ ʢʣʝʱʠ ʧʨʝʜʠ ʦʙʪʷʛʘʥʝʪʦ. 

2. ɽʜʥʦʚʨʝʤʝʥʥʦ ʩ ʪʦʚʘ ʜʦʟʘʪʝʛʥʝʪʝ ʩʲʦʪʚʝʪʥʘʪʘ ʟʘʪʝʛʘʪʝʣʥʘ ʣʝʥʪʘ ʩ ʢʣʶʯ ʟʘ ʚʲʪʨʝʰʝʥ ʰʝʩʪʦʩʪʝʥ ʩ ʥʝ ʧʦʚʝʯʝ 

ʦʪ ʯʝʪʚʲʨʪ ʦʙʦʨʦʪ. ʇʨʠ ʪʦʚʘ ʜʝʡʩʪʚʘʡʪʝ ʚʥʠʤʘʪʝʣʥʦ, ʪʲʡ ʢʘʪʦ ʟʘʪʝʛʘʪʝʣʥʠʪʝ ʣʝʥʪʠ ʤʦʞʝ ʣʝʩʥʦ ʜʘ ʧʨʝʚʲʨʪʷʪ. 

3. ɿʘʪʝʛʥʝʪʝ ʜʦʣʥʠʪʝ ʟʘʪʝʛʘʪʝʣʥʠ ʣʝʥʪʠ ʝʜʥʘ ʩʣʝʜ ʜʨʫʛʘ ʩ ʥʝ ʧʦʚʝʯʝ ʦʪ ʯʝʪʚʲʨʪ ʦʙʦʨʦʪ. 

ʇʦʚʪʦʨʝʪʝ ʧʨʦʮʝʩʘ (1-3), ʟʘʧʦʯʚʘʡʢʠ ʦʪ ʥʘʡ-ʛʦʨʥʘʪʘ ʣʝʥʪʘ. 
 

 

 
 

ɺʅʀʄɸʅʀɽ 

ʆʧʘʩʥʦʩʪ ʦʪ ʧʦʚʨʝʞʜʘʥʝ: 

ʟʘʪʷʛʘʡʪʝ ʟʘʪʝʛʘʪʝʣʥʠʪʝ ʣʝʥʪʠ ʚʥʠʤʘʪʝʣʥʦ ʠ ʥʘ ʤʘʣʢʠ ʩʪʲʧʢʠ 

 
 

ɹʣʦʢʠʨʦʚʢʘ ʥʘ ʢʘʧʘʢʘ 
 

ʃʝʢʦʪʘʪʘ ʥʘ ʜʚʠʞʝʥʠʝ ʥʘ ʟʘʢʣʶʯʚʘʱʠʷ ʤʝʭʘʥʠʟʲʤ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʨʦʚʝʨʷʚʘ ʨʝʜʦʚʥʦ. 

1. ɿʘʪʚʦʨʝʪʝ ʢʘʧʘʢʘ. 

2. ʃʦʩʪʲʪ ʥʘ ʟʘʢʣʶʯʚʘʱʠʷ ʙʦʣʪ ʪʨʷʙʚʘ ʜʘ ʩʝ ʟʘʚʲʨʪʠ ʩ ʨʲʢʘ ʠʟʮʷʣʦ ʥʘʛʦʨʝ ʚ ʧʦʩʦʢʘ, ʦʙʨʘʪʥʘ ʥʘ ʯʘʩʦʚʥʠʢʦʚʘʪʘ 

ʩʪʨʝʣʢʘ. 

3. ʈʘʟʧʨʝʜʝʣʝʪʝ ʩʤʘʟʢʘʪʘ ʦʢʦʣʦ ʙʦʣʪʘ. 

4. ʅʘʥʝʩʝʪʝ ʩʤʘʟʢʘ ʧʝʩʪʝʣʠʚʦ ʚʲʨʭʫ ʙʦʣʪʘ ʠ ʩʣʝʜ ʪʦʚʘ ʛʦ ʟʘʚʲʨʪʝʪʝ ʥʘʧʨʝʜ-ʥʘʟʘʜ, ʟʘ ʜʘ ʦʩʠʛʫʨʠʪʝ ʨʘʚʥʦʤʝʨʥʦ 

ʨʘʟʧʨʝʜʝʣʝʥʠʝ. 

5. ʉʣʝʜ ʪʦʚʘ ʧʦʩʪʘʚʝʪʝ ʙʦʣʪʘ ʦʙʨʘʪʥʦ ʚ Ăʧʦʣʦʞʝʥʠʝ ʠʟʯʘʢʚʘʥʝñ ʥʘ ʨʲʢʘ. 
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ʇʨʦʚʝʨʢʘ ʥʘ ʧʨʝʚʢʣʶʯʚʘʪʝʣʷ ʥʘ ʢʘʧʘʢʘ 
 

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

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

1. ɿʘʪʚʦʨʝʪʝ ʢʘʧʘʢʘ ʥʘ ʧʝʱʪʘ 

2. ʉʪʘʨʪʠʨʘʡʪʝ ʥʷʢʦʷ ʧʨʦʛʨʘʤʘ ʠ ʠʟʯʘʢʘʡʪʝ 10 ʩʝʢʫʥʜʠ 

3. ʇʦʚʜʠʛʥʝʪʝ ʢʘʧʘʢʘ (ʤʘʢʩ. 18 ʤʤ), ʜʦʢʘʪʦ ʯʫʝʪʝ ʱʨʘʢʚʘʥʝ ʦʪ ʝʣʝʢʪʨʦʨʘʟʧʨʝʜʝʣʠʪʝʣʥʦʪʦ ʫʩʪʨʦʡʩʪʚʦ. 

4. ɿʘʪʚʦʨʝʪʝ ʢʘʧʘʢʘ 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. 
 

ʇʨʦʚʝʨʢʘ ʥʘ ʛʘʟʦʚʠʷ ʘʤʦʨʪʠʩʴʦʨ (Top ʠ HO) 
 

ɻʘʟʦʚʠʪʝ ʘʤʦʨʪʠʩʴʦʨʠ (ʜʚʘ ʘʤʦʨʪʠʩʴʦʨʘ ʧʨʠ ʧʦ-ʛʦʣʝʤʠʪʝ ʤʦʜʝʣʠ) ʧʦʜʧʦʤʘʛʘʪ ʦʪʚʘʨʷʥʝʪʦ ʠ ʟʘʪʚʘʨʷʥʝʪʦ ʥʘ 

ʢʘʧʘʢʘ. ʇʨʠʟʥʘʢ ʟʘ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʩʤʷʥʘ ʥʘ ʛʘʟʦʚʠʪʝ ʘʤʦʨʪʠʩʴʦʨʠ ʝ ʪʨʫʜʥʦʪʦ ʜʚʠʞʝʥʠʝ ʥʘ ʢʘʧʘʢʘ, ʦʩʦʙʝʥʦ 

ʧʨʠ ʦʪʚʘʨʷʥʝ. 
 

ʌʫʥʢʮʠʷʪʘ ʥʘ ʛʘʟʦʚʠʪʝ ʘʤʦʨʪʠʩʴʦʨʠ ʤʦʞʝ ʜʘ ʩʝ ʧʨʦʚʝʨʠ ʧʦ ʩʣʝʜʥʠʷ ʥʘʯʠʥ: 

1. ʇʝʱʪʘ ʝ ʩʪʫʜʝʥʘ ʠ ʥʝ ʩʝ ʠʟʧʲʣʥʷʚʘ ʥʠʢʘʢʚʘ ʧʨʦʛʨʘʤʘ. 

2. ʆʪʚʦʨʝʪʝ ʥʘʧʲʣʥʦ ʢʘʧʘʢʘ, ʜʦʢʘʪʦ ʪʦʡ ʩʝ ʙʣʦʢʠʨʘ. 

3. ʉʣʝʜ ʦʩʚʦʙʦʞʜʘʚʘʥʝ ʥʘ ʙʣʦʢʠʨʦʚʢʘʪʘ ʢʘʧʘʢʲʪ ʪʨʷʙʚʘ ʜʘ ʦʩʪʘʥʝ ʚ ʦʪʚʦʨʝʥʦ ʧʦʣʦʞʝʥʠʝ ʠ ʜʘ ʥʝ ʩʝ ʩʧʫʩʢʘ ʩʘʤ. 

4. ɸʢʦ ʢʘʧʘʢʲʪ ʟʘʧʦʯʥʝ ʜʘ ʩʝ ʩʧʫʩʢʘ ʦʪ ʩʘʤʦ ʩʝʙʝ ʩʠ, ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʦʜʤʝʥʷʪ ʛʘʟʦʚʠʪʝ ʘʤʦʨʪʠʩʴʦʨʠ (ʝʜʠʥ ʠʣʠ 

ʜʚʘ ʛʘʟʦʚʠ ʘʤʦʨʪʠʩʴʦʨʘ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʤʦʜʝʣʘ). ʇʝʱʪʘ ʥʝ ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ, ʜʦʢʘʪʦ ʥʝ ʩʝ ʧʦʜʤʝʥʷʪ 

ʛʘʟʦʚʠʪʝ ʘʤʦʨʪʠʩʴʦʨʠ ʠ ʥʝ ʩʝ ʚʲʟʩʪʘʥʦʚʠ ʬʫʥʢʮʠʷʪʘ ʥʘ ʢʘʧʘʢʘ. ʉʤʷʥʘʪʘ ʥʘ ʛʘʟʦʚʠʪʝ ʘʤʦʨʪʠʩʴʦʨʠ ʝ ʦʧʠʩʘʥʘ ʚ 

ʛʣʘʚʘ Ăʈʝʟʝʨʚʥʠ ʠ ʠʟʥʦʩʚʘʱʠ ʩʝ ʯʘʩʪʠñ. 
 

 

 ɺʅʀʄɸʊɽʃʅʆ 

ʇʝʱʪʘ ʥʝ ʪʨʷʙʚʘ ʜʘ ʩʝ ʝʢʩʧʣʦʘʪʠʨʘ ʩ ʧʦʚʨʝʜʝʥ ʛʘʟʦʚ ʘʤʦʨʪʠʩʴʦʨ. 

ɼʝʬʝʢʪʥʠʷʪ ʛʘʟʦʚ ʘʤʦʨʪʠʩʴʦʨ ʩʝ ʨʘʟʧʦʟʥʘʚʘ ʧʦ ʪʦʚʘ, ʯʝ ʢʘʧʘʢʲʪ 

ʩʝ ʦʪʚʘʨʷ ʪʨʫʜʥʦ ʠ ʥʝ ʩʝ ʟʘʜʲʨʞʘ ʚ ʥʘʧʲʣʥʦ ʦʪʚʦʨʝʥʦ ʧʦʣʦʞʝʥʠʝ. 

 
 

6 ʇʦʚʨʝʜʠ 
 
 

 

ʋʢʘʟʘʥʠʝ 

ɿʘ ʩʲʦʙʱʝʥʠʷʪʘ ʟʘ ʥʝʠʟʧʨʘʚʥʦʩʪʠ ʥʘ ʢʦʥʪʨʦʣʝʨʘ ʠʣʠ 

ʝʣʝʢʪʨʦʨʘʟʧʨʝʜʝʣʠʪʝʣʥʦʪʦ ʫʩʪʨʦʡʩʪʚʦ ʚʠʞʪʝ ʦʪʜʝʣʥʦʪʦ 

ʨʲʢʦʚʦʜʩʪʚʦ ʟʘ ʢʦʥʪʨʦʣʝʨʘ. 
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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. 
 

7 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. 
 
 

7.1 ʉʤʷʥʘ ʥʘ ʥʘʛʨʝʚʘʪʝʣʥʠʪʝ ʝʣʝʤʝʥʪʠ 
 

ʄʦʜʝʣ Top ʠ F 
 

 

 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. 
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ʋʢʘʟʘʥʠʝ 

ʀʟʦʙʨʘʞʝʥʠʷʪʘ, ʧʦʢʘʟʘʥʠ ʚ ʨʲʢʦʚʦʜʩʪʚʦʪʦ, ʤʦʞʝ ʜʘ ʥʝ ʦʪʛʦʚʘʨʷʪ 

ʪʦʯʥʦ ʥʘ ʬʫʥʢʮʠʷʪʘ, ʢʦʥʩʪʨʫʢʮʠʷʪʘ ʠ ʤʦʜʝʣʘ ʥʘ ʧʝʱʪʘ. 

 
 

1. ɺʠʥʪʦʚʝʪʝ (1) ʥʘ ʢʘʧʘʢʘ ʪʨʷʙʚʘ ʜʘ ʩʝ ʨʘʟʚʠʷʪ ʩ ʧʦʜʭʦʜʷʱ ʠʥʩʪʨʫʤʝʥʪ ʠ ʜʘ ʩʝ ʩʲʭʨʘʥʷʚʘʪ ʥʘ ʩʠʛʫʨʥʦ ʤʷʩʪʦ ʟʘ 

ʧʦ-ʢʲʩʥʘ ʫʧʦʪʨʝʙʘ. 

2. ɺʥʠʤʘʪʝʣʥʦ ʠʟʤʝʩʪʝʪʝ ʥʘʟʘʜ ʢʘʧʘʢʘ ʥʘ ʝʣʝʢʪʨʦʨʘʟʧʨʝʜʝʣʠʪʝʣʥʦʪʦ ʫʩʪʨʦʡʩʪʚʦ (2 ʠ 3). 
 

 

 
 

3. ɿʘ ʜʘ ʩʤʝʥʠʪʝ ʥʘʛʨʝʚʘʪʝʣʥʠʪʝ ʝʣʝʤʝʥʪʠ, ʦʪʚʦʨʝʪʝ ʥʘʧʲʣʥʦ ʢʘʧʘʢʘ ʥʘ ʧʝʱʪʘ. 

4. ʈʘʟʚʠʡʪʝ ʚʠʥʪʦʚʝʪʝ ʥʘ ʩʲʝʜʠʥʠʪʝʣʥʠʪʝ ʢʣʝʤʠ. ɺʠʥʪʦʚʝʪʝ ʠ ʩʲʝʜʠʥʠʪʝʣʥʠʪʝ ʢʣʝʤʠ ʪʨʷʙʚʘ ʜʘ ʩʝ ʩʲʭʨʘʥʷʚʘʪ 

ʥʘ ʩʠʛʫʨʥʦ ʤʷʩʪʦ ʟʘ ʧʦ-ʢʲʩʥʘ ʫʧʦʪʨʝʙʘ. ɿʘ ʜʘ ʥʝ ʧʦʚʨʝʜʠʪʝ ʩʲʝʜʠʥʠʪʝʣʥʘʪʘ ʢʣʝʤʘ ʠ ʢʝʨʘʤʠʯʥʘʪʘ ʧʨʦʭʦʜʥʘ 

ʪʨʲʙʘ, ʧʨʝʧʦʨʲʯʚʘʤʝ ʧʨʠ ʨʘʟʚʠʚʘʥʝʪʦ ʥʘ ʚʠʥʪʦʚʝʪʝ ʜʘ ʜʲʨʞʠʪʝ ʩʲʝʜʠʥʠʪʝʣʥʘʪʘ ʢʣʝʤʘ ʩ ʧʦʜʭʦʜʷʱʠ 

ʤʦʥʪʘʞʥʠ ʢʣʝʱʠ. 
 

 

1 ɺʠʥʪ ʩ ʰʝʩʪʦʲʛʲʣʥʘ ʛʣʘʚʘ / 2 ʉʲʝʜʠʥʠʪʝʣʥʘ ʢʣʝʤʘ / 3 ʂʨʘʡ ʥʘ ʥʘʛʨʝʚʘʪʝʣʥʠʷ ʝʣʝʤʝʥʪ / 4 ʂʝʨʘʤʠʯʥʘ 

ʧʨʦʭʦʜʥʘ ʪʨʲʙʘ / 

5 ɺʣʘʢʥʝʩʪʘ ʚʘʪʘ 

 
 

5. ʀʟʚʘʜʝʪʝ ʢʝʨʘʤʠʯʥʠʪʝ ʧʨʦʭʦʜʥʠ ʪʨʲʙʠ ʠ ʛʠ ʩʲʭʨʘʥʷʚʘʡʪʝ ʥʘ ʩʠʛʫʨʥʦ ʤʷʩʪʦ ʟʘ ʧʦ-ʢʲʩʥʘ ʫʧʦʪʨʝʙʘ: ʚ ʩʣʫʯʘʡ 

ʥʘ ʩʯʫʧʚʘʥʝ ʠʣʠ ʦʪʣʘʛʘʥʠʷ ʦʪ ʚʲʪʨʝʰʥʘʪʘ ʩʪʨʘʥʘ, ʪʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʩʤʝʥʝʥʠ. 

6. ɺʥʠʤʘʪʝʣʥʦ ʠʟʜʲʨʧʘʡʪʝ ʢʨʘʠʱʘʪʘ ʥʘ ʥʘʛʨʝʚʘʪʝʣʥʠʪʝ ʝʣʝʤʝʥʪʠ (3) ʥʘ ʥʘʛʨʝʚʘʪʝʣʥʠʷ ʧʨʦʚʦʜʥʠʢ ʦʪ 

ʚʲʪʨʝʰʥʦʩʪʪʘ ʥʘ ʧʝʱʪʘ. 
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7. ʇʨʝʜʠ ʜʘ ʠʟʚʘʜʠʪʝ ʥʘʛʨʝʚʘʪʝʣʥʠʷ ʧʨʦʚʦʜʥʠʢ ʦʪ ʦʪʚʲʪʨʝ ʠʣʠ ʜʘ ʛʦ ʨʘʟʤʦʪʘʝʪʝ ʚʥʠʤʘʪʝʣʥʦ ʠ ʙʘʚʥʦ, ʪʨʷʙʚʘ ʜʘ 

ʩʝ ʦʪʩʪʨʘʥʷʪ ʚʩʠʯʢʠ ʩʢʦʙʠ (1) ʩ ʢʣʝʱʠ-ʩʝʢʘʯ. ʂʦʛʘʪʦ ʜʝʤʦʥʪʠʨʘʪʝ ʥʘʛʨʝʚʘʪʝʣʥʠʷ ʧʨʦʚʦʜʥʠʢ, ʪʨʷʙʚʘ ʜʘ 

ʚʥʠʤʘʚʘʪʝ ʜʘ ʥʝ ʩʝ ʧʦʚʨʝʜʷʪ ʢʘʥʘʣʠʪʝ ʚ ʠʟʦʣʘʮʠʦʥʥʘʪʘ ʪʫʭʣʘ. 
 

  

 
 

ʄʦʥʪʠʨʘʥʝ ʥʘ ʥʦʚʠʪʝ ʥʘʛʨʝʚʘʪʝʣʥʠ ʝʣʝʤʝʥʪʠ 
 

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

ʧʦʜʭʦʜʷʱ ʠʥʩʪʨʫʤʝʥʪ ʧʨʝʜʠ ʤʦʥʪʘʞʘ. 
 

 

 
 

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

ʩʝ ʤʦʥʪʠʨʘʪ. 

ʅʘʨʝʞʝʪʝ ʥʘʛʨʝʚʘʪʝʣʥʠʪʝ ʧʨʦʚʦʜʥʠʮʠ, ʢʘʢʪʦ ʝ ʧʦʢʘʟʘʥʦ ʥʘ ʠʟʦʙʨʘʞʝʥʠʝʪʦ. ɼʲʣʞʠʥʘʪʘ ʠ ʛʝʦʤʝʪʨʠʷʪʘ ʟʘʚʠʩʷʪ ʦʪ 

ʤʦʜʝʣʘ ʥʘ ʧʝʱʪʘ ʠ ʤʷʩʪʦʪʦ ʥʘ ʤʦʥʪʘʞ. 
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ʇʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ: 
 

1. ʇʲʨʚʦ ʚʢʘʨʘʡʪʝ ʢʨʘʷ ʥʘ ʥʘʛʨʝʚʘʪʝʣʥʠʷ ʝʣʝʤʝʥʪ (1ʘ) ʦʪ ʦʪʚʲʪʨʝ ʚ ʧʨʝʜʚʠʜʝʥʠʷ ʦʪʚʦʨ (ʪʦʚʘ ʝ ʦʪʚʦʨʲʪ, ʦʪ 

ʢʲʜʝʪʦ ʩʪʝ ʠʟʚʘʜʠʣʠ ʢʨʘʷ ʥʘ ʧʨʝʜʠʰʥʠʷ ʥʘʛʨʝʚʘʪʝʣʝʥ ʝʣʝʤʝʥʪ). 

2. ʉʝʛʘ ʚʥʠʤʘʪʝʣʥʦ ʧʦʩʪʘʚʝʪʝ ʥʘʛʨʝʚʘʪʝʣʥʠʷ ʧʨʦʚʦʜʥʠʢ ʚ ʢʘʥʘʣʠʪʝ. ɺʨʲʟʢʠʪʝ ʥʘ ʥʘʛʨʝʚʘʪʝʣʥʠʷ ʧʨʦʚʦʜʥʠʢ (1b 

ʠ 1c) ʩʝ ʧʨʠʪʠʩʢʘʪ ʚʥʠʤʘʪʝʣʥʦ ʚ ʧʨʝʜʚʠʜʝʥʠʪʝ ʟʘ ʮʝʣʪʘ ʧʨʦʨʝʟʠ. 

3. ʂʨʘʷʪ ʥʘ ʥʘʛʨʝʚʘʪʝʣʥʠʷ ʝʣʝʤʝʥʪ (1d) ʩʝ ʚʢʘʨʚʘ ʦʪʥʦʚʦ ʦʪ ʚʲʪʨʝ ʥʘʚʲʥ ʚ ʧʨʝʜʚʠʜʝʥʠʷ ʦʪʚʦʨ. 
 

 

ʇʦʩʪʘʚʷʥʝ ʥʘ ʥʘʛʨʝʚʘʪʝʣʥʠʷ ʧʨʦʚʦʜʥʠʢ ʚ ʦʙʠʢʦʣʥʠʷ/ʠʪʝ ʢʘʥʘʣ/ʠ 
 

 

ʇʦʩʪʘʚʷʥʝ ʥʘ ʥʘʛʨʝʚʘʪʝʣʥʠʷ ʧʨʦʚʦʜʥʠʢ ʚ ʦʙʠʢʦʣʥʠʷ/ʠʪʝ ʢʘʥʘʣ/ʠ (ʠʟʦʙʨʘʞʝʥʠʝʪʦ ʝ ʠʣʶʩʪʨʘʪʠʚʥʦ) 
 

4. 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 25 ʤʤ. 
 

 
 
 

 

ʋʢʘʟʘʥʠʝ 

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

ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʨʦʤʝʥʷ. X ~ 14 ʤʤ 

 
 

5. ʈʘʟʰʠʨʝʪʝ ʤʘʣʢʦ ʥʘʛʨʝʚʘʪʝʣʥʘʪʘ ʩʧʠʨʘʣʘ (ʥʘʛʨʝʚʘʪʝʣʥʘʪʘ ʥʘʤʦʪʢʘ) ʥʘ ʤʷʩʪʦʪʦ, ʢʲʜʝʪʦ ʱʝ ʩʣʘʛʘʪʝ ʩʢʦʙʘ, 

ʢʘʪʦ ʠʟʧʦʣʟʚʘʪʝ ʧʦʜʭʦʜʷʱʘ ʧʨʘʚʘ ʦʪʚʝʨʪʢʘ (1). 
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6. ʇʦʩʪʘʚʝʪʝ ʩʢʦʙʠʪʝ ʚ ʧʨʘʚʘʪʘ ʩʪʝʥʘ (3) ʥʘ ʢʘʥʘʣʘ, ʟʘ ʜʘ ʦʩʠʛʫʨʠʪʝ ʪʷʭʥʦʪʦ ʩʪʘʙʠʣʥʦ ʧʨʠʣʷʛʘʥʝ ʠ 

ʬʫʥʢʮʠʦʥʠʨʘʥʝʪʦ ʥʘ ʥʘʛʨʝʚʘʪʝʣʥʠʷ ʧʨʦʚʦʜʥʠʢ. 

7. ʉʣʝʜ ʤʦʥʪʘʞʘ ʧʨʦʚʝʨʝʪʝ ʥʘʛʨʝʚʘʪʝʣʥʠʷ ʧʨʦʚʦʜʥʠʢ ʠ ʩʢʦʙʠʪʝ ʟʘ ʧʨʘʚʠʣʥʦ ʧʦʣʦʞʝʥʠʝ. 
 

 

 
 

8. ʉʢʦʙʠʪʝ, ʚʢʣʶʯʝʥʠ ʚ ʦʙʭʚʘʪʘ ʥʘ ʜʦʩʪʘʚʢʘʪʘ, ʪʨʷʙʚʘ ʚʥʠʤʘʪʝʣʥʦ ʜʘ ʩʝ ʟʘʙʠʷʪ ʚ ʠʟʦʣʘʮʠʦʥʥʘʪʘ ʪʫʭʣʘ, ʢʘʪʦ ʩʝ 

ʠʟʧʦʣʟʚʘ ʧʦʜʭʦʜʷʱ ʠʥʩʪʨʫʤʝʥʪ, ʪʘʢʘ ʢʘʢʪʦ ʝ ʧʦʢʘʟʘʥʦ ʥʘ ʠʟʦʙʨʘʞʝʥʠʝʪʦ, ʜʦʢʘʪʦ ʥʘʛʨʝʚʘʪʝʣʥʠʷʪ ʧʨʦʚʦʜʥʠʢ 

ʧʨʠʣʝʛʥʝ ʧʣʲʪʥʦ ʜʦ ʪʫʭʣʝʥʘʪʘ ʟʠʜʘʨʠʷ. ʊʨʷʙʚʘ ʜʘ ʩʝ ʚʥʠʤʘʚʘ ʜʘ ʥʝ ʩʝ ʧʦʚʨʝʜʠ ʠʟʦʣʘʮʠʦʥʥʘʪʘ ʪʫʭʣʘ. 
 

 

 
 

9. 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. 
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10. ʂʝʨʘʤʠʯʥʠʪʝ ʧʨʦʭʦʜʥʠ ʪʨʲʙʠ (2) ʪʨʷʙʚʘ ʜʘ ʩʝ ʚʢʘʨʘʪ ʚʲʨʭʫ ʢʨʘʠʱʘʪʘ ʥʘ ʥʘʛʨʝʚʘʪʝʣʥʠʪʝ ʝʣʝʤʝʥʪʠ ʜʦ ʫʧʦʨ. 

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

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

13. 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. 

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

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

 

 
 

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

ʪʝʨʤʦʜʚʦʡʢʘʪʘ. 

16. ʂʘʧʘʢʲʪ ʥʘ ʝʣʝʢʪʨʦʨʘʟʧʨʝʜʝʣʠʪʝʣʥʦʪʦ ʫʩʪʨʦʡʩʪʚʦ ʩʝ ʤʦʥʪʠʨʘ ʚ ʦʙʨʘʪʝʥ ʨʝʜ. 
 

ʇʦʜʦʚʠ ʥʘʛʨʝʚʘʪʝʣʥʠ ʝʣʝʤʝʥʪʠ (ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʤʦʜʝʣʘ) 
 

ʇʦʜʦʚʠʪʝ ʥʘʛʨʝʚʘʪʝʣʥʠ ʝʣʝʤʝʥʪʠ ʩʝ ʜʝʤʦʥʪʠʨʘʪ ʠ ʤʦʥʪʠʨʘʪ ʧʦ ʩʲʱʠʷ ʥʘʯʠʥ, ʢʘʢʪʦ ʩʪʝʥʥʠʪʝ ʝʣʝʤʝʥʪʠ, ʥʦ 

ʚʨʲʟʢʠʪʝ ʟʘ ʥʘʛʨʝʚʘʪʝʣʥʠʪʝ ʝʣʝʤʝʥʪʠ ʩʝ ʥʘʤʠʨʘʪ ʥʘ ʪʝʟʠ ʤʝʩʪʘ. 
 

 

 
 

ɿʘ ʧʦ-ʣʝʩʥʦ ʜʝʤʦʥʪʠʨʘʥʝ ʠ ʤʦʥʪʠʨʘʥʝ ʤʦʞʝ ʜʘ ʝ ʧʦʣʝʟʥʦ ʜʘ ʦʙʨʘʙʦʪʠʪʝ ʦʪʚʦʨʘ ʥʘ ʢʘʥʘʣʘ ʩ ʧʦʤʦʱʪʘ ʥʘ 

ʰʣʠʬʦʚʲʯʝʥ ʢʘʤʲʢ: 
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ʂʘʧʘʢʲʪ ʥʘ ʝʣʝʢʪʨʦʨʘʟʧʨʝʜʝʣʠʪʝʣʥʦʪʦ ʫʩʪʨʦʡʩʪʚʦ ʩʝ ʤʦʥʪʠʨʘ ʚ ʦʙʨʘʪʝʥ ʨʝʜ. 
 

ʋʂɸɿɸʅʀɽ ɿɸ ɹɽɿʆʇɸʉʅʆʉʊ 

ɺ ʩʣʫʯʘʡ ʥʘ ʥʝʢʦʤʧʝʪʝʥʪʥʦ ʠʥʩʪʘʣʠʨʘʥʝ ʥʝ ʩʝ ʛʘʨʘʥʪʠʨʘ ʬʫʥʢʮʠʦʥʠʨʘʥʝʪʦ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʪʘ ʥʘ ʩʲʦʨʲʞʝʥʠʝʪʦ. ʉʚʲʨʟʚʘʥʝʪʦ ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʟʚʲʨʰʚʘ ʠ ʚʲʚʝʞʜʘ ʚ 

ʝʢʩʧʣʦʘʪʘʮʠʷ ʩʘʤʦ ʦʪ ʢʚʘʣʠʬʠʮʠʨʘʥ ʧʝʨʩʦʥʘʣ. 

ɺʩʠʯʢʠ ʙʦʣʪʦʚʠ ʠ ʱʝʧʩʝʣʥʠ ʩʲʝʜʠʥʝʥʠʷ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʧʨʦʚʝʨʝʥʠ. 

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

ʥʘ ʧʦʚʲʨʭʥʦʩʪʠʪʝ ʩ ʦʩʪʨʠ ʨʲʙʦʚʝ. 
 
 

ʇʫʩʢʘʥʝ ʚ ʜʝʡʩʪʚʠʝ 

ʇʲʭʥʝʪʝ ʱʝʧʩʝʣʘ (ʘʢʦ ʠʤʘ ʪʘʢʲʚ) ʚ ʢʦʥʪʘʢʪʘ (ʚʞ. ʛʣʘʚʘ "ʉʚʲʨʟʚʘʥʝ ʢʲʤ ʝʣʝʢʪʨʠʯʝʩʢʘʪʘ ʤʨʝʞʘ"), ʩʣʝʜ ʪʦʚʘ 

ʚʢʣʶʯʝʪʝ ʢʣʶʯʘ ʟʘ ʚʢʣ./ʠʟʢʣ. ʠ ʧʨʦʚʝʨʝʪʝ ʧʝʱʪʘ, ʜʘʣʠ ʨʘʙʦʪʠ (ʚʞ. ʛʣʘʚʘ "ʋʧʨʘʚʣʝʥʠʝ"). 
 

ʄʦʜʝʣ HO 
 

ɺʠʥʪʦʚʝʪʝ ʥʘ ʢʘʧʘʢʘ ʪʨʷʙʚʘ ʜʘ ʩʝ ʨʘʟʚʠʷʪ ʩ ʧʦʜʭʦʜʷʱ ʠʥʩʪʨʫʤʝʥʪ ʠ ʜʘ ʩʝ ʩʲʭʨʘʥʷʚʘʪ ʥʘ ʩʠʛʫʨʥʦ ʤʷʩʪʦ ʟʘ ʧʦ-

ʢʲʩʥʘ ʫʧʦʪʨʝʙʘ. ʂʘʧʘʢʲʪ ʪʨʷʙʚʘ ʜʘ ʩʝ ʩʚʘʣʠ ʠ ʧʦʩʪʘʚʠ ʚʲʨʭʫ ʤʝʢʘ ʧʦʜʣʦʞʢʘ (ʥʘʧʨʠʤʝʨ ʧʝʥʦʧʣʘʩʪ). ɹʨʦʷʪ ʠ 

ʧʦʟʠʮʠʷʪʘ ʥʘ ʚʠʥʪʦʚʝʪʝ ʟʘʚʠʩʠ ʦʪ ʤʦʜʝʣʘ ʧʝʱ. ʀʟʦʙʨʘʞʝʥʠʝʪʦ ʤʦʞʝ ʜʘ ʥʝ ʦʪʛʦʚʘʨʷ ʪʦʯʥʦ ʥʘ ʤʦʜʝʣʘ ʠ 

ʦʙʦʨʫʜʚʘʥʝʪʦ ʥʘ ʧʝʱʪʘ. 
 

ʆʙʲʨʥʝʪʝ ʚʥʠʤʘʥʠʝ ʥʘ ʢʘʙʝʣʘ ʟʘ ʟʘʱʠʪʥʦ ʟʘʟʝʤʷʚʘʥʝ ʦʪ ʟʘʜʥʘʪʘ ʩʪʝʥʘ ʜʦ ʢʣʝʤʘʪʘ, ʘʢʦ ʠʤʘ ʪʘʢʲʚ. ɸʢʦ ʝ 

ʥʝʦʙʭʦʜʠʤʦ, ʜʝʤʦʥʪʠʨʘʡʪʝ ʢʘʙʝʣʘ ʦʪ ʢʣʝʤʘʪʘ. 
 

 

 
 

ʇʨʠ ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʩʤʷʥʘ ʥʘ ʥʘʛʨʝʚʘʪʝʣʥʠʪʝ ʝʣʝʤʝʥʪʠ, ʢʘʧʘʢʲʪ ʥʘ ʧʝʱʪʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʠʟʮʷʣʦ ʦʪʚʦʨʝʥ (ʚʞ. 

ʛʣʘʚʘ "ʆʪʚʘʨʷʥʝ ʠ ʟʘʪʚʘʨʷʥʝ ʥʘ ʢʘʧʘʢʘ"). 
 

ɼʝʤʦʥʪʠʨʘʥʝ ʥʘ ʥʘʛʨʝʚʘʪʝʣʥʠʪʝ ʝʣʝʤʝʥʪʠ 
 

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

ʈʘʟʚʠʡʪʝ ʚʠʥʪʦʚʝʪʝ (1) ʥʘ ʩʲʝʜʠʥʠʪʝʣʥʠʪʝ ʢʣʝʤʠ (2). ɺʠʥʪʦʚʝʪʝ ʠ ʩʲʝʜʠʥʠʪʝʣʥʠʪʝ ʢʣʝʤʠ ʪʨʷʙʚʘ ʜʘ ʩʝ 

ʩʲʭʨʘʥʷʚʘʪ ʥʘ ʩʠʛʫʨʥʦ ʤʷʩʪʦ ʟʘ ʧʦ-ʢʲʩʥʘ ʫʧʦʪʨʝʙʘ. ɿʘ ʜʘ ʥʝ ʧʦʚʨʝʜʠʪʝ ʩʲʝʜʠʥʠʪʝʣʥʘʪʘ ʢʣʝʤʘ ʠ ʢʝʨʘʤʠʯʥʘʪʘ 
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ʧʨʦʭʦʜʥʘ ʪʨʲʙʘ, ʧʨʝʧʦʨʲʯʚʘʤʝ ʧʨʠ ʨʘʟʚʠʚʘʥʝʪʦ ʥʘ ʚʠʥʪʦʚʝʪʝ ʜʘ ʜʲʨʞʠʪʝ ʢʦʥʪʨʘ ʥʘ ʩʲʝʜʠʥʠʪʝʣʥʘʪʘ ʢʣʝʤʘ ʩ 

ʧʦʜʭʦʜʷʱʠ ʤʦʥʪʘʞʥʠ ʢʣʝʱʠ (ʧʨʠʤʝʨ). 
 

 

1 ɺʠʥʪ ʩ ʰʝʩʪʦʲʛʲʣʥʘ ʛʣʘʚʘ / 2 ʉʲʝʜʠʥʠʪʝʣʥʘ ʢʣʝʤʘ / 3 ʂʨʘʡ ʥʘ ʥʘʛʨʝʚʘʪʝʣʥʠʷ ʝʣʝʤʝʥʪ / 4 ʂʝʨʘʤʠʯʥʘ 

ʧʨʦʭʦʜʥʘ ʪʨʲʙʘ / 

5 ɺʣʘʢʥʝʩʪʘ ʚʘʪʘ 

 
 

ʀʟʚʘʜʝʪʝ ʢʝʨʘʤʠʯʥʠʪʝ ʧʨʦʭʦʜʥʠ ʪʨʲʙʠ ʠ ʛʠ ʩʲʭʨʘʥʷʚʘʡʪʝ ʥʘ ʩʠʛʫʨʥʦ ʤʷʩʪʦ ʟʘ ʧʦ-ʢʲʩʥʘ ʫʧʦʪʨʝʙʘ (ʘʢʦ ʝ 

ʥʝʦʙʭʦʜʠʤʦ, ʛʠ ʧʦʯʠʩʪʝʪʝ ʠʣʠ ʩʤʝʥʝʪʝ, ʘʢʦ ʩʘ ʚʢʣʶʯʝʥʠ ʚ ʜʦʩʪʘʚʢʘʪʘ ʥʘ ʨʝʟʝʨʚʥʠ ʯʘʩʪʠ). 
 

 

 
 

1. ɿʘ ʜʘ ʤʦʞʝʪʝ ʜʘ ʠʟʚʘʜʠʪʝ ʦʧʦʨʥʠʪʝ ʪʨʲʙʠ ʥʘ ʥʘʛʨʝʚʘʪʝʣʥʠʪʝ ʝʣʝʤʝʥʪʠ, ʧʲʨʚʦ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʦʛʲʥʘʪʠ 

ʟʘʱʠʪʥʠʪʝ ʤʘʥʪʝʣʠ (1ʝ) ʥʘ ʦʢʦʣʦ 90Á ʩ ʧʦʜʭʦʜʷʱ ʠʥʩʪʨʫʤʝʥʪ. 
 

2. ɺʣʘʢʥʝʩʪʘʪʘ ʚʘʪʘ ʦʪʧʨʝʜ (1f) ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʧʨʝʤʘʭʥʘʪʘ ʠ ʟʘʧʘʟʝʥʘ ʟʘ ʧʦ-ʢʲʩʥʘ ʫʧʦʪʨʝʙʘ. 
 

3. ɺʥʠʤʘʪʝʣʥʦ ʠ ʙʘʚʥʦ ʠʟʜʲʨʧʘʡʪʝ ʦʧʦʨʥʠʪʝ ʪʨʲʙʠ ʥʘ ʥʘʛʨʝʚʘʪʝʣʥʠʪʝ ʝʣʝʤʝʥʪʠ ʦʪ ʟʘʜʥʘʪʘ ʩʪʝʥʘ, ʪʘʢʘ ʢʘʢʪʦ ʝ 

ʧʦʢʘʟʘʥʦ ʥʘ ʠʟʦʙʨʘʞʝʥʠʝʪʦ ʧʦ-ʜʦʣʫ (ʘʢʦ ʝ ʥʝʦʙʭʦʜʠʤʦ, ʛʠ ʧʦʯʠʩʪʝʪʝ ʠʣʠ ʩʤʝʥʝʪʝ, ʘʢʦ ʩʘ ʚʢʣʶʯʝʥʠ ʚ 

ʜʦʩʪʘʚʢʘʪʘ ʥʘ ʨʝʟʝʨʚʥʠ ʯʘʩʪʠ). 
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4. ɺʥʠʤʘʪʝʣʥʦ ʧʦʚʜʠʛʥʝʪʝ ʥʘʛʨʝʚʘʪʝʣʥʠʪʝ ʝʣʝʤʝʥʪʠ ʠ ʛʠ ʠʟʚʘʜʝʪʝ ʦʪ ʧʝʱʥʦʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ. ʇʨʠ ʠʟʚʘʞʜʘʥʝʪʦ 

ʪʨʷʙʚʘ ʜʘ ʩʝ ʚʥʠʤʘʚʘ ʜʘ ʥʝ ʩʝ ʧʦʚʨʝʜʠ ʦʙʠʢʦʣʥʘʪʘ, ʠʟʢʣʶʯʠʪʝʣʥʦ ʧʦʜʘʪʣʠʚʘ ʥʘ ʩʯʫʧʚʘʥʝ ʠʟʦʣʘʮʠʷ. 
 

 

 
 

ʄʦʥʪʠʨʘʥʝ ʥʘ ʥʘʛʨʝʚʘʪʝʣʥʠʪʝ ʝʣʝʤʝʥʪʠ 
 

ʇʨʝʧʦʨʲʯʚʘʤʝ, ʧʨʝʜʠ ʜʘ ʤʦʥʪʠʨʘʪʝ ʥʘʛʨʝʚʘʪʝʣʥʠʪʝ ʧʨʦʚʦʜʥʠʮʠ ʜʘ ʧʦʯʠʩʪʠʪʝ ʩʪʘʨʘʪʝʣʥʦ ʧʝʱʥʦʪʦ 

ʧʨʦʩʪʨʘʥʩʪʚʦ, ʥʘʧʨʠʤʝʨ ʯʨʝʟ ʠʟʩʤʫʢʚʘʥʝ. 
 

 

 
 

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

ʩʝ ʤʦʥʪʠʨʘʪ. 
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ʇʨʦʚʝʨʝʪʝ ʦʙʭʚʘʪʘ ʥʘ ʜʦʩʪʘʚʢʘʪʘ, ʢʘʪʦ ʩʨʘʚʥʠʪʝ ʩʪʦʢʦʚʘʪʘ ʨʘʟʧʠʩʢʘ ʠ ʜʦʢʫʤʝʥʪʠʪʝ ʟʘ ʧʦʨʲʯʢʘ. ʅʝʟʘʙʘʚʥʦ 

ʠʥʬʦʨʤʠʨʘʡʪʝ ʩʧʝʜʠʪʦʨʘ ʠ Nabertherm GmbH ʟʘ ʣʠʧʩʚʘʱʠ ʯʘʩʪʠ ʠ ʱʝʪʠ ʚʩʣʝʜʩʪʚʠʝ ʥʘ ʥʝʜʦʩʪʘʪʲʯʥʘ ʦʧʘʢʦʚʢʘ 

ʠʣʠ ʪʨʘʥʩʧʦʨʪʘ, ʪʲʡ ʢʘʪʦ ʧʦ-ʢʲʩʥʠ ʨʝʢʣʘʤʘʮʠʠ ʥʝ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʧʨʠʟʥʘʪʠ. 
 

ʇʦʯʠʩʪʝʪʝ ʥʘʛʨʝʚʘʪʝʣʥʦʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʦʧʦʨʥʠʪʝ ʪʨʲʙʠ, ʢʣʝʤʠʪʝ ʠ ʢʝʨʘʤʠʯʥʠʪʝ ʧʨʦʭʦʜʥʠ ʪʨʲʙʠ ʦʪ ʦʩʪʘʪʲʮʠ 

ʦʪ ʠʟʧʠʯʘʥʝʪʦ. 

ɺʥʠʤʘʥʠʝ: ʇʨʝʧʦʨʲʯʚʘʤʝ ʜʘ ʠʟʧʦʣʟʚʘʪʝ ʥʦʚʠ ʦʧʦʨʥʠ ʪʨʲʙʠ ʠ ʢʝʨʘʤʠʯʥʠ ʧʨʦʭʦʜʥʠ ʪʨʲʙʠ (ʟʘʤʲʨʩʝʥʠ ʦʧʦʨʥʠ 

ʪʨʲʙʠ/ʢʝʨʘʤʠʯʥʠ ʧʨʦʭʦʜʥʠ ʪʨʲʙʠ ʚʦʜʷʪ ʜʦ ʧʨʝʞʜʝʚʨʝʤʝʥʥʘ ʧʦʚʨʝʜʘ ʥʘ ʥʦʚʠʪʝ ʥʘʛʨʝʚʘʪʝʣʥʠ ʝʣʝʤʝʥʪʠ). 
 

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

ʧʦʜʭʦʜʷʱ ʠʥʩʪʨʫʤʝʥʪ ʧʨʝʜʠ ʤʦʥʪʘʞʘ. 
 

 

 
 

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

ʩʝ ʤʦʥʪʠʨʘʪ. 

ʅʘʨʝʞʝʪʝ ʥʘʛʨʝʚʘʪʝʣʥʠʪʝ ʧʨʦʚʦʜʥʠʮʠ, ʢʘʢʪʦ ʝ ʧʦʢʘʟʘʥʦ ʥʘ ʠʟʦʙʨʘʞʝʥʠʝʪʦ. ɼʲʣʞʠʥʘʪʘ ʠ ʛʝʦʤʝʪʨʠʷʪʘ ʟʘʚʠʩʷʪ ʦʪ 

ʤʦʜʝʣʘ ʥʘ ʧʝʱʪʘ ʠ ʤʷʩʪʦʪʦ ʥʘ ʤʦʥʪʘʞ. 
 

ʇʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ: 
 

1. ɺʥʠʤʘʪʝʣʥʦ ʧʲʭʥʝʪʝ ʢʨʘʠʱʘʪʘ ʥʘ ʥʘʛʨʝʚʘʪʝʣʥʠʷ ʝʣʝʤʝʥʪ ʦʪ ʦʪʚʲʪʨʝ ʚ ʩʲʱʝʩʪʚʫʚʘʱʠʪʝ ʦʪʚʦʨʠ. ʉʣʝʜ ʪʦʚʘ 

ʚʥʠʤʘʪʝʣʥʦ ʧʦʩʪʘʚʝʪʝ ʥʘʛʨʝʚʘʪʝʣʥʠʷ ʝʣʝʤʝʥʪ ʚ ʧʝʱʥʦʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ. 
 

 

 
 

2. ɺʥʠʤʘʪʝʣʥʦ ʚʢʘʨʘʡʪʝ ʦʧʦʨʥʠʪʝ ʪʨʲʙʠ ʧʨʝʟ ʩʲʱʝʩʪʚʫʚʘʱʠʪʝ ʦʪʚʦʨʠ ʚ ʦʪʜʝʣʥʠʪʝ ʥʘʛʨʝʚʘʪʝʣʥʠ ʝʣʝʤʝʥʪʠ. 
 

 


