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ʀʢʦʥʘ ʊʠʧ ɿʥʘʯʝʥʠʝ

ʇʈɽɼʋʇʈɽɾɼɽʅʀɽ ʈʠʩʢ ʦʪ ʩʝʨʠʦʟʥʦ ʥʘʨʘʥʷʚʘʥʝ ʠʣʠ ʩʤʲʨʪ

ʆʇɸʉʅʆʉʊ ʆʊ ʊʆʂʆɺ ʋɼɸʈ ʈʠʩʢ ʦʪ ʚʠʩʦʢʦ ʥʘʧʨʝʞʝʥʠʝ

ʇʆɾɸʈ ʇʨʝʜʫʧʨʝʞʜʝʥʠʝ; ʈʠʩʢ ʦʪ ʧʦʞʘʨ/ʟʘʧʘʣʠʤʠ ʤʘʪʝʨʠʘʣʠ

ɺʅʀʄɸʅʀɽ ʈʠʩʢ ʦʪ ʥʘʨʘʥʷʚʘʥʝ ʠʣʠ ʧʦʚʨʝʞʜʘʥʝ ʥʘ ʠʤʫʱʝʩʪʚʦʪʦ

ɺɸɾʅʆ / ɿɸɹɽʃɽɾʂɸ ʇʨʘʚʠʣʥʘ ʨʘʙʦʪʘ ʩʲʩ ʩʠʩʪʝʤʘʪʘ

ɹʣʘʛʦʜʘʨʠ ɺʠ, ʯʝ ʟʘʢʫʧʠʭʪʝ ʪʦʟʠ ʧʨʦʜʫʢʪ. 
ʊʦʚʘ ʨʲʢʦʚʦʜʩʪʚʦ ʟʘ ʧʦʪʨʝʙʠʪʝʣʷ ʩʲʜʲʨʞʘ ʚʘʞʥʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʙʝʟʦʧʘʩʥʦʩʪʪʘ ʠ 
ʠʥʩʪʨʫʢʮʠʠ ʦʪʥʦʩʥʦ ʨʘʙʦʪʘʪʘ ʠ ʧʦʜʜʨʲʞʢʘʪʘ ʥʘ ɺʘʰʠʷ ʫʨʝʜ.  
ʄʦʣʷ, ʦʪʜʝʣʝʪʝ ʚʨʝʤʝ ʜʘ ʧʨʦʯʝʪʝʪʝ ʪʦʚʘ ʨʲʢʦʚʦʜʩʪʚʦ ʟʘ ʧʦʪʨʝʙʠʪʝʣʷ, ʧʨʝʜʠ ʜʘ 
ʠʟʧʦʣʟʚʘʪʝ ʫʨʝʜʘ ʩʠ ʠ ʛʦ ʟʘʧʘʟʝʪʝ ʟʘ ʙʲʜʝʱʠ ʩʧʨʘʚʢʠ.
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1.	ʇʈɽɼʋʇʈɽɾɼɽʅʀʗ ɿɸ ɹɽɿʆʇɸʉʅʆʉʊ
Å	 ɺʥʠʤʘʪʝʣʥʦ ʧʨʦʯʝʪʝʪʝ ʚʩʠʯʢʠ ʠʥʩʪʨʫʢʮʠʠ ʧʨʝʜʠ 

ʜʘ ʠʟʧʦʣʟʚʘʪʝ ʫʨʝʜʘ ʠ ʛʠ ʟʘʧʘʟʝʪʝ ʥʘ ʫʜʦʙʥʦ 
ʤʷʩʪʦ ʟʘ ʩʧʨʘʚʢʘ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪ.

Å	 ʅʘʩʪʦʷʱʦʪʦ ʨʲʢʦʚʦʜʩʪʚʦ ʝ ʧʦʜʛʦʪʚʝʥʦ ʟʘ ʧʦʚʝʯʝ 
ʦʪ ʝʜʠʥ ʤʦʜʝʣ ʠ ʚʘʰʠʷʪ ʫʨʝʜ ʝ ʚʲʟʤʦʞʥʦ ʜʘ 
ʥʷʤʘ ʥʷʢʦʠ ʦʪ ʦʧʠʩʘʥʠʪʝ ʪʫʢ ʬʫʥʢʮʠʠ. ʇʦʨʘʜʠ 
ʪʘʟʠ ʧʨʠʯʠʥʘ ʝ ʚʘʞʥʦ ʜʘ ʦʙʲʨʥʝʪʝ ʦʩʦʙʝʥʦ 
ʚʥʠʤʘʥʠʝ ʥʘ ʬʠʛʫʨʠʪʝ ʠ ʩʧʠʩʲʢʘ ʩ ʬʠʛʫʨʠ ʧʨʠ 
ʯʝʪʝʥʝ ʥʘ ʨʲʢʦʚʦʜʩʪʚʦʪʦ ʟʘ ʨʘʙʦʪʘ.

1.1 ʆʙʱʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʟʘ ʙʝʟʦʧʘʩʥʦʩʪ
Å	 ʊʦʟʠ ʫʨʝʜ ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʦʪ ʜʝʮʘ ʥʘ 

ʚʲʟʨʘʩʪ 8 ʛʦʜʠʥʠ ʠ ʧʦʚʝʯʝ ʠ ʦʪ ʣʠʮʘ ʩ ʥʘʤʘʣʝʥʠ 
ʬʠʟʠʯʝʩʢʠ, ʩʝʥʟʦʨʥʠ ʠ ʫʤʩʪʚʝʥʠ ʩʧʦʩʦʙʥʦʩʪʠ 
ʠʣʠ ʣʠʧʩʘ ʥʘ ʦʧʠʪ ʠ ʧʦʟʥʘʥʠʷ, ʘʢʦ ʙʲʜʘʪ 
ʥʘʙʣʶʜʘʚʘʥʠ ʠʣʠ ʠʥʩʪʨʫʢʪʠʨʘʥʠ ʦʪʥʦʩʥʦ 
ʫʧʦʪʨʝʙʘʪʘ ʥʘ ʫʨʝʜʘ ʧʦ ʙʝʟʦʧʘʩʝʥ ʥʘʯʠʥ ʠ 
ʨʘʟʙʠʨʘʪ ʩʚʲʨʟʘʥʠʪʝ ʩ ʥʝʛʦ ʦʧʘʩʥʦʩʪʠ. ɼʝʮʘʪʘ 
ʥʝ ʪʨʷʙʚʘ ʜʘ ʠʛʨʘʷʪ ʩ ʫʨʝʜʘ. ʇʦʯʠʩʪʚʘʥʝʪʦ ʠ 
ʧʦʜʜʨʲʞʢʘʪʘ ʥʝ ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʟʚʲʨʰʚʘʪ ʦʪ ʜʝʮʘ 
ʙʝʟ ʥʘʙʣʶʜʝʥʠʝ.
ʇʈɽɼʋʇʈɽɾɼɽʅʀɽ: ʋʨʝʜʲʪ ʠ ʜʦʩʪʲʧʥʠʪʝ ʤʫ 

ʯʘʩʪʠ ʩʪʘʚʘʪ ʛʦʨʝʱʠ ʧʦ ʚʨʝʤʝ ʥʘ ʫʧʦʪʨʝʙʘ. 
ʅʝʦʙʭʦʜʠʤʦ ʝ ʜʘ ʙʲʜʝʪʝ ʚʥʠʤʘʪʝʣʥʠ, ʟʘ ʜʘ 
ʠʟʙʝʛʥʝʪʝ ʜʦʢʦʩʚʘʥʝʪʦ ʥʘ ʛʦʨʝʱʠʪʝ ʯʘʩʪʠ. ʇʘʟʝʪʝ 
ʜʝʮʘʪʘ ʧʦʜ 8 ʛʦʜʠʥʠ ʜʘʣʝʯ, ʦʩʚʝʥ ʘʢʦ ʥʝ ʛʠ 
ʥʘʙʣʶʜʘʚʘʪʝ ʥʝʧʨʝʢʲʩʥʘʪʦ.

ʇʈɽɼʋʇʈɽɾɼɽʅʀɽ: ɻʦʪʚʝʥʝʪʦ ʙʝʟ 
ʥʘʙʣʶʜʝʥʠʝ ʩ ʤʘʟʥʠʥʘ ʠʣʠ ʤʘʩʣʦ ʥʘ ʢʦʪʣʦʥʘ ʤʦʞʝ 
ʜʘ ʙʲʜʝ ʦʧʘʩʥʦ ʠ ʜʘ ʜʦʚʝʜʝ ʜʦ ʧʦʞʘʨ. ʅʀʂʆɻɸ ʥʝ 
ʧʨʘʚʝʪʝ ʦʧʠʪʠ ʜʘ ʛʘʩʠʪʝ ʧʦʞʘʨ ʩ ʚʦʜʘ, ʘ ʠʟʢʣʶʯʝʪʝ 
ʫʨʝʜʘ ʠ ʧʦʢʨʠʡʪʝ ʧʣʘʤʲʮʠʪʝ ʩ ʢʘʧʘʢ ʠʣʠ 
ʧʨʦʪʠʚʦʧʦʞʘʨʥʦ ʦʜʝʷʣʦ.
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ɺʅʀʄɸʅʀɽ: ʇʨʦʮʝʩʲʪ ʥʘ ʛʦʪʚʝʥʝ ʪʨʷʙʚʘ ʜʘ ʩʝ 
ʥʘʙʣʶʜʘʚʘ. ʇʨʠ ʛʦʪʚʝʥʝ ʟʘ ʢʨʘʪʢʦ ʚʨʝʤʝ ʧʨʦʮʝʩʲʪ 
ʪʨʷʙʚʘ ʜʘ ʩʝ ʥʘʙʣʶʜʘʚʘ ʧʦʩʪʦʷʥʥʦ.

ʇʈɽɼʋʇʈɽɾɼɽʅʀɽ: ʆʧʘʩʥʦʩʪ ʦʪ ʧʦʞʘʨ: ʅʝ 
ʩʲʭʨʘʥʷʚʘʡʪʝ ʧʨʝʜʤʝʪʠ ʚʲʨʭʫ ʛʦʪʚʘʨʩʢʠʪʝ 
ʧʦʚʲʨʭʥʦʩʪʠ.

ʇʈɽɼʋʇʈɽɾɼɽʅʀɽ: ɸʢʦ ʧʦʚʲʨʭʥʦʩʪʪʘ ʝ 
ʥʘʧʫʢʘʥʘ, ʠʟʢʣʶʯʝʪʝ ʫʨʝʜʘ, ʟʘ ʜʘ ʠʟʙʝʛʥʝʪʝ 
ʚʲʟʤʦʞʝʥ ʪʦʢʦʚ ʫʜʘʨ.
Å ɿʘ ʤʦʜʝʣʠʪʝ ʩ ʚʢʣʶʯʝʥ ʢʘʧʘʢ ʥʘ ʢʦʪʣʦʥʘ

ʧʦʯʠʩʪʚʘʡʪʝ ʨʘʟʣʠʚʠʪʝ ʦʪ ʢʘʧʘʢʘ ʧʨʝʜʠ ʜʘ ʛʦ
ʠʟʧʦʣʟʚʘʪʝ ʠ ʦʩʪʘʚʝʪʝ ʧʝʯʢʘʪʘ ʜʘ ʩʝ ʦʭʣʘʜʠ,
ʧʨʝʜʠ ʜʘ ʟʘʪʚʦʨʠʪʝ ʢʘʧʘʢʘ.

Å ʅʝ ʨʘʙʦʪʝʪʝ ʩ ʫʨʝʜʘ ʧʨʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʚʲʥʰʝʥ
ʪʘʡʤʝʨ ʠʣʠ ʦʪʜʝʣʥʘ ʩʠʩʪʝʤʘ ʟʘ ʜʠʩʪʘʥʮʠʦʥʥʦ
ʫʧʨʘʚʣʝʥʠʝ.
ʇʈɽɼʋʇʈɽɾɼɽʅʀɽ: ɿʘ ʜʘ ʧʨʝʜʦʪʚʨʘʪʠʪʝ 

ʥʘʢʣʘʥʷʥʝ ʥʘ ʫʨʝʜʘ, ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʤʦʥʪʠʨʘʪʝ 
ʩʪʘʣʠʙʠʣʠʟʠʨʘʱʠ ʩʢʦʙʠ. (ɿʘ ʧʦʜʨʦʙʥʘ 
ʠʥʬʦʨʤʘʮʠʷ ʚʠʞʪʝ ʥʘʧʲʪʩʪʚʠʷʪʘ ʟʘ ʢʦʤʧʣʝʢʪʘ 
ʧʨʦʪʠʚ ʥʘʢʣʘʥʷʥʝ)
Å ʇʦ ʚʨʝʤʝ ʥʘ ʠʟʧʦʣʟʚʘʥʝ ʫʨʝʜʲʪ ʩʝ ʥʘʛʦʨʝʱʷʚʘ.

ʅʝʦʙʭʦʜʠʤʦ ʝ ʜʘ ʙʲʜʝʪʝ ʚʥʠʤʘʪʝʣʥʠ ʠ ʜʘ
ʥʝ ʜʦʢʦʩʚʘʪʝ ʥʘʛʨʝʚʘʪʝʣʥʠʪʝ ʝʣʝʤʝʥʪʠ ʚʲʚ
ʬʫʨʥʘʪʘ.

Å ɼʨʲʞʢʠʪʝ ʤʦʛʘʪ ʜʘ ʩʝ ʥʘʛʦʨʝʱʷʪ ʩʣʝʜ ʢʨʘʪʲʢ
ʧʝʨʠʦʜ ʧʦ ʚʨʝʤʝ ʥʘ ʫʧʦʪʨʝʙʘ.

Å ʅʝ ʠʟʧʦʣʟʚʘʡʪʝ ʩʠʣʥʠ ʘʙʨʘʟʠʚʥʠ ʧʦʯʠʩʪʚʘʱʠ
ʧʨʝʧʘʨʘʪʠ ʠʣʠ ʪʝʣ ʟʘ ʧʦʯʠʩʪʚʘʥʝ ʥʘ
ʧʦʚʲʨʭʥʦʩʪʠʪʝ ʥʘ ʬʫʨʥʘʪʘ. ɺʲʟʤʦʞʥʦ ʝ
ʧʦʚʲʨʭʥʦʩʪʠʪʝ ʜʘ ʩʝ ʥʘʜʨʘʩʢʘʪ, ʢʦʝʪʦ ʜʘ ʜʦʚʝʜʝ
ʜʦ ʩʯʫʧʚʘʥʝ ʥʘ ʩʪʲʢʣʦʪʦ ʥʘ ʚʨʘʪʘʪʘ ʠʣʠ ʧʦʚʨʝʜʘ
ʥʘ ʧʦʚʲʨʭʥʦʩʪʠʪʝ.
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Å	 ʅʝ ʠʟʧʦʣʟʚʘʡʪʝ ʧʘʨʦʯʠʩʪʘʯʢʠ ʟʘ ʧʦʯʠʩʪʚʘʥʝ ʥʘ 
ʫʨʝʜʘ.

ʇʈɽɼʋʇʈɽɾɼɽʅʀɽ: ɿʘ ʜʘ ʠʟʙʝʛʥʝʪʝ 
ʦʧʘʩʥʦʩʪʪʘ ʦʪ ʪʦʢʦʚ ʫʜʘʨ, ʩʝ ʫʚʝʨʝʪʝ, ʯʝ ʫʨʝʜʲʪ ʝ 
ʠʟʢʣʶʯʝʥ ʧʨʝʜʠ ʜʘ ʩʤʝʥʠʪʝ ʣʘʤʧʘʪʘ.

ɺʅʀʄɸʅʀɽ: ɼʦʩʪʲʧʥʠʪʝ ʯʘʩʪʠ ʤʦʛʘʪ ʜʘ ʩʝ 
ʥʘʛʦʨʝʱʷʪ ʧʨʠ ʛʦʪʚʝʥʝ ʠʣʠ ʧʝʯʝʥʝ ʥʘ ʛʨʠʣ. ʇʘʟʝʪʝ 
ʤʘʣʢʠʪʝ ʜʝʮʘ ʜʘʣʝʯ ʦʪ ʫʨʝʜʘ, ʢʦʛʘʪʦ ʛʦ ʠʟʧʦʣʟʚʘʪʝ.
Å	 ʋʨʝʜʲʪ ʝ ʧʨʦʠʟʚʝʜʝʥ ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ 

ʧʨʠʣʦʞʠʤʠʪʝ ʤʝʩʪʥʠ ʠ ʤʝʞʜʫʥʘʨʦʜʥʠ ʩʪʘʥʜʘʨʪʠ 
ʠ ʨʘʟʧʦʨʝʜʙʠ.

Å	 ʇʦʜʜʨʲʞʢʘʪʘ ʠ ʨʝʤʦʥʪʘ ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʟʚʲʨʰʚʘʪ 
ʩʘʤʦ ʦʪ ʫʧʲʣʥʦʤʦʱʝʥʠ ʩʝʨʚʠʟʥʠ ʪʝʭʥʠʮʠ. 
ʄʦʥʪʘʞʥʠʪʝ ʠ ʨʝʤʦʥʪʥʠ ʨʘʙʦʪʠ, ʢʦʠʪʦ ʩʝ 
ʠʟʚʲʨʰʚʘʪ ʦʪ ʫʧʲʣʥʦʤʦʱʝʥʠʪʝ ʪʝʭʥʠʮʠ, ʤʦʛʘʪ 
ʜʘ ʙʲʜʘʪ ʦʧʘʩʥʠ. ʅʝ ʢʦʠʪʦ ʧʨʦʤʝʥʷʡʪʝ ʠ ʥʝ 
ʤʦʜʠʬʠʮʠʨʘʡʪʝ ʩʧʝʮʠʬʠʢʘʮʠʠʪʝ ʥʘ ʫʨʝʜʘ 
ʧʦ ʥʠʢʘʢʲʚ ʥʘʯʠʥ. ʅʝ ʢʦʠʪʦ ʧʦʜʭʦʜʷʱʠʪʝ 
ʧʨʝʜʧʘʟʠʪʝʣʠ ʟʘ ʢʦʪʣʦʥʠ ʤʦʛʘʪ ʜʘ ʧʨʠʯʠʥʷʪ 
ʠʥʮʠʜʝʥʪʠ.

Å	 ʇʨʝʜʠ ʜʘ ʩʚʲʨʞʝʪʝ ʫʨʝʜʘ ʩʝ ʫʚʝʨʝʪʝ, ʯʝ 
ʤʝʩʪʥʦʪʦ ʟʘʭʨʘʥʚʘʥʝ (ʚʠʜ ʥʘ ʛʘʟʘ ʠ ʛʘʟʦʚʦ 
ʥʘʣʷʛʘʥʝ ʠʣʠ ʝʣʝʢʪʨʠʯʝʩʢʦ ʥʘʧʨʝʞʝʥʠʝ ʠ 
ʯʝʩʪʦʪʘ) ʠ ʩʧʝʮʠʬʠʢʘʮʠʠʪʝ ʥʘ ʫʨʝʜʘ ʩʘ ʚ 
ʩʲʦʪʚʝʪʩʪʚʠʝ. ʉʧʝʮʠʬʠʢʘʮʠʠʪʝ ʥʘ ʫʨʝʜʘ ʩʘ 
ʧʦʩʦʯʝʥʠ ʥʘ ʝʪʠʢʝʪʘ.
ɺʅʀʄɸʅʀɽ: ʊʦʟʠ ʫʨʝʜ ʝ ʩʲʟʜʘʜʝʥ ʩʘʤʦ ʟʘ 

ʧʨʠʛʦʪʚʷʥʝ ʥʘ ʭʨʘʥʘ ʠ ʝ ʧʨʝʜʥʘʟʥʘʯʝʥ ʟʘ 
ʠʟʧʦʣʟʚʘʥʝ ʩʘʤʦ ʚ ʜʦʤʘʰʥʠ ʫʩʣʦʚʠʷ. ʅʝ ʪʨʷʙʚʘ ʜʘ 
ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʜʨʫʛʠ ʮʝʣʠ ʠʣʠ ʜʨʫʛʠ ʧʨʠʣʦʞʝʥʠʷ, 
ʢʘʪʦ ʧʨʦʤʠʰʣʝʥʘ ʫʧʦʪʨʝʙʘ ʚ ʪʲʨʛʦʚʩʢʘ ʩʨʝʜʘ ʠʣʠ 
ʟʘ ʟʘʪʦʧʣʷʥʝ ʥʘ ʧʦʤʝʱʝʥʠʷ.
Å	 ʅʝ ʠʟʧʦʣʟʚʘʡʪʝ ʜʨʲʞʢʠʪʝ ʥʘ ʚʨʘʪʘʪʘ ʥʘ ʬʫʨʥʘʪʘ 

ʟʘ ʧʦʚʜʠʛʘʥʝ ʠʣʠ ʧʨʝʤʝʩʪʚʘʥʝ ʥʘ ʫʨʝʜʘ.
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Å ʋʨʝʜʲʪ ʥʝ ʝ ʩʚʲʨʟʘʥ ʢʲʤ ʚʝʥʪʠʣʘʮʠʦʥʥʦ
ʫʩʪʨʦʡʩʪʚʦ. ʅʝʦʙʭʦʜʠʤʦ ʝ ʜʘ ʙʲʜʝ ʤʦʥʪʠʨʘʥ
ʠ ʩʚʲʨʟʘʥ ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʥʘʩʪʦʷʱʠʪʝ
ʨʘʟʧʦʨʝʜʙʠ ʟʘ ʤʦʥʪʘʞ. ʆʩʦʙʝʥʦ ʚʥʠʤʘʥʠʝ
ʪʨʷʙʚʘ ʜʘ ʩʝ ʦʪʜʝʣʠ ʥʘ ʩʲʦʪʚʝʪʥʠʪʝ ʨʘʟʧʦʨʝʜʙʠ
ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʚʝʥʪʠʣʘʮʠʷʪʘ.

Å ɸʢʦ ʛʦʨʝʣʢʘʪʘ ʥʝ ʩʝ ʟʘʧʘʣʠ ʩʣʝʜ 15 ʩʝʢʫʥʜʠ,
ʠʟʢʣʶʯʝʪʝ ʫʩʪʨʦʡʩʪʚʦʪʦ ʠ ʦʪʚʦʨʝʪʝ ʚʨʘʪʘʪʘ.
ʀʟʯʘʢʘʡʪʝ ʧʦʥʝ 1 ʤʠʥʫʪʘ ʧʨʝʜʠ ʜʘ ʥʘʧʨʘʚʠʪʝ
ʧʦʚʪʦʨʝʥ ʦʧʠʪ ʟʘ ʚʢʣʶʯʚʘʥʝ ʥʘ ʛʦʨʝʣʢʘʪʘ.

Å ʊʝʟʠ ʠʥʩʪʨʫʢʮʠʠ ʩʘ ʚʘʣʠʜʥʠ, ʩʘʤʦ ʘʢʦ ʚʲʨʭʫ
ʫʨʝʜʘ ʝ ʧʦʩʦʯʝʥ ʧʨʘʚʠʣʝʥ ʩʠʤʚʦʣ ʟʘ ʩʪʨʘʥʘ. ɸʢʦ
ʚʲʨʫʭ ʫʨʝʜʘ ʥʷʤʘ ʩʠʤʚʦʣ, ʚʠʞʪʝ ʪʝʭʥʠʯʝʩʢʠʪʝ
ʠʥʩʪʨʫʢʮʠʠ, ʢʦʠʪʦ ʦʧʠʩʚʘʪ ʥʘʯʠʥʘ ʥʘ ʧʨʦʤʷʥʘ ʥʘ
ʫʨʝʜʘ ʪʘʢʘ, ʯʝ ʜʘ ʩʲʦʪʚʝʪʩʪʚʘ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʚʲʚ
ʚʘʰʘʪʘ ʩʪʨʘʥʘ.

Å ʅʝʦʙʭʦʜʠʤʦ ʝ ʜʘ ʚʟʝʤʝʪʝ ʚʩʠʯʢʠ ʧʨʝʜʧʘʟʥʠ
ʤʝʨʢʠ, ʟʘ ʜʘ ʛʘʨʘʥʪʠʨʘʪʝ ʙʝʟʦʧʘʩʥʦʩʪʪʘ ʩʠ.
ʊʲʡ ʢʘʪʦ ʝ ʚʲʟʤʦʞʥʦ ʩʪʲʢʣʦʪʦ ʜʘ ʩʝ ʩʯʫʧʠ,
ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʙʲʜʝʪʝ ʚʥʠʤʘʪʝʣʥʠ ʧʨʠ
ʧʦʯʠʩʪʚʘʥʝ ʠ ʜʘ ʥʝ ʛʦ ʥʘʜʨʘʩʢʚʘʪʝ. ʅʝ ʫʜʨʷʡʪʝ
ʩʪʲʢʣʦʪʦ ʩ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ.

Å ʋʚʝʨʝʪʝ ʩʝ, ʯʝ ʟʘʭʨʘʥʚʘʱʠʷʪ ʢʘʙʝʣ ʥʝ ʝ
ʟʘʭʚʘʥʘʪ ʠʣʠ ʧʦʚʨʝʜʝʥ ʧʦ ʚʨʝʤʝ ʥʘ ʤʦʥʪʘʞʘ.
ɸʢʦ ʟʘʭʨʘʥʚʘʱʠʷʪ ʢʘʙʝʣ ʝ ʧʦʚʨʝʜʝʥ, ʝ
ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʙʲʙʜʝ ʩʤʝʥʝʥ ʦʪ ʧʨʦʠʟʚʦʜʠʪʝʣʷ,
ʪʝʭʝʥ ʩʝʨʚʠʟʝʥ ʘʛʝʥʪ ʠʣʠ ʣʠʮʝ ʩ ʧʦʜʦʙʥʘ
ʢʚʘʣʠʬʠʢʘʮʠʷ, ʟʘ ʜʘ ʩʝ ʠʟʙʝʛʥʘʪ ʦʧʘʩʥʦʩʪʠʪʝ.

Å ʅʝ ʧʦʟʚʦʣʷʚʘʡʪʝ ʥʘ ʜʝʮʘʪʘ ʜʘ ʩʝ ʢʘʪʝʨʷʪ ʥʘ
ʚʨʘʪʘʪʘ ʥʘ ʬʫʨʥʘʪʘ ʠʣʠ ʜʘ ʩʷʜʘʪ ʚʲʨʭʫ ʥʝʷ,
ʢʦʛʘʪʦ ʝ ʦʪʚʦʨʝʥʘ.

Å ɸʢʦ ʫʨʝʜʲʪ ʝ ʦʙʦʨʫʜʚʘʥ ʩ ʢʦʪʣʦʥ ʟʘ ʛʦʪʚʝʥʝ ʦʪ
ʩʪʲʢʣʦ ʠʣʠ ʩʪʲʢʣʦʢʝʨʘʤʠʢʘ:

ɺʅʀʄɸʅʀɽ: ñɺ ʩʣʫʯʘʡ ʥʘ ʩʯʫʧʚʘʥʝ ʥʘ 
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ʩʪʲʢʣʝʥʠʷ ʢʦʪʣʦʥò: 
- ʥʝʟʘʙʘʚʥʦ ʠʟʢʣʶʯʝʪʝ ʚʩʠʯʢʠ ʛʦʨʝʣʢʠ ʠ ʚʩʠʯʢʠ
ʝʣʝʢʪʨʠʯʝʩʢʠ ʥʘʛʨʝʚʘʪʝʣʥʠ ʝʣʝʤʝʥʪʠ ʠ
ʠʟʦʣʠʨʘʡʪʝ ʫʨʝʜʘ ʦʪ ʟʘʭʨʘʥʚʘʥʝʪʦ
- ʥʝ ʜʦʢʦʩʚʘʡʪʝ ʧʦʚʲʨʭʥʦʩʪʪʘ ʥʘ ʫʨʝʜʘ
- ʥʝ ʠʟʧʦʣʟʚʘʡʪʝ ʫʨʝʜʘ.

Å ʇʘʟʝʪʝ ʜʝʮʘʪʘ ʠ ʞʠʚʦʪʥʠʪʝ ʜʘʣʝʯ ʦʪ ʫʨʝʜʘ.
Å ʄʦʣʷ, ʜʨʲʞʪʝ ʜʝʮʘʪʘ ʠ ʞʠʚʦʪʥʠʪʝ ʜʘʣʝʯ ʦʪ ʪʦʟʠ

ʫʨʝʜ
1.2 ʇʨʝʜʫʧʨʝʞʜʝʥʠʷ ʧʨʠ ʤʦʥʪʘʞʘ
Å ʅʝ ʨʘʙʦʪʝʪʝ ʩ ʫʨʝʜʘ ʧʨʝʜʠ ʜʘ ʛʦ ʤʦʥʪʠʨʘʪʝ

ʥʘʧʲʣʥʦ.
Å ʋʨʝʜʲʪ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʤʦʥʪʠʨʘʥ ʦʪ

ʫʧʲʣʥʦʤʦʱʝʥ ʪʝʭʥʠʢ. ʇʨʦʠʟʚʦʜʠʪʝʣʷʪ ʥʝ ʝ
ʦʪʛʦʚʦʨʝʥ ʟʘ ʧʦʚʨʝʜʠ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ
ʧʨʠʯʠʥʝʥʠ ʦʪ ʥʝʧʨʘʚʠʣʥʦ ʨʘʟʧʦʣʘʛʘʥʝ ʠ ʤʦʥʪʘʞ
ʦʪ ʥʝʫʧʲʣʥʦʤʦʱʝʥʠ ʣʠʮʘ.

Å ʇʨʠ ʨʘʟʦʧʘʢʦʚʘʥʝ ʥʘ ʫʨʝʜʘ ʩʝ ʫʚʝʨʝʪʝ, ʯʝ
ʥʷʤʘ ʪʨʘʥʩʧʦʨʪʥʠ ʧʦʚʨʝʜʠ. ɺ ʩʣʫʯʘʡ ʥʘ
ʜʝʬʝʢʪ ʥʝ ʠʟʧʦʣʟʚʘʡʪʝ ʫʨʝʜʘ ʠ ʩʝ ʩʚʲʨʞʝʪʝ
ʩ ʢʚʘʣʠʬʠʮʠʨʘʥ ʩʝʨʚʠʟʝʥ ʘʛʝʥʪ ʥʝʟʘʙʘʚʥʦ.
ʀʟʧʦʣʟʚʘʥʠʪʝ ʟʘ ʦʧʘʢʦʚʘʥʝ ʥʘ ʫʨʝʜʘ ʤʘʪʝʨʠʘʣʠ
(ʥʘʡʣʦʥ, ʪʠʢʩʦ ʩʪʠʨʦʧʷʥʘ ʠ ʜʨ.) ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ
ʚʨʝʜʥʠ ʟʘ ʜʝʮʘʪʘ ʠ ʪʨʷʙʚʘ ʜʘ ʩʝ ʩʲʙʠʨʘʪ ʠ
ʦʪʩʪʨʘʥʷʚʘʪ ʥʝʟʘʙʘʚʥʦ.

Å ɿʘʱʠʪʝʪʝ ʫʨʝʜʘ ʦʪ ʚʣʠʷʥʠʷʪʘ ʥʘ ʘʪʤʦʩʬʝʨʘʪʘ.
ʅʝ ʠʟʣʘʛʘʡʪʝ ʥʘ ʩʣʲʥʮʝ, ʜʲʞʜ, ʩʥʷʛ, ʧʨʘʭ ʠʣʠ
ʪʚʲʨʜʝ ʛʦʣʷʤʘ ʚʣʘʞʥʦʩʪ.

Å ʄʘʪʝʨʠʘʣʠʪʝ ʦʢʦʣʦ ʫʨʝʜʘ (ʰʢʘʬʦʚʝ) ʪʨʷʙʚʘ ʜʘ
ʤʦʛʘʪ ʜʘ ʠʟʜʲʨʞʘʪ ʤʠʥʠʤʘʣʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʦʪ
100ÁC.

Å ɿʘ ʜʘ ʩʝ ʠʟʙʝʛʥʝ ʧʨʝʛʨʷʚʘʥʝ, ʫʨʝʜʲʪ ʥʝ ʪʨʷʙʚʘ
ʜʘ ʩʝ ʤʦʥʪʠʨʘ ʟʘʜ ʜʝʢʦʨʘʪʠʚʥʘ ʚʨʘʪʘ.
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1.3 ʇʦ ʚʨʝʤʝ ʥʘ ʫʧʦʪʨʝʙʘ
Å ʇʨʠ ʧʲʨʚʦʪʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʬʫʨʥʘʪʘ ʤʦʞʝʪʝ

ʜʘ ʫʩʝʪʠʪʝ ʣʝʢʘ ʤʠʨʠʟʤʘ. ʊʦʚʘ ʝ ʥʦʨʤʘʣʥʦ ʠ
ʩʝ ʧʨʠʯʠʥʷʚʘ ʦʪ ʠʟʦʣʘʮʠʦʥʥʠʪʝ ʤʘʪʝʨʠʘʣʠ ʥʘ
ʥʘʛʨʝʚʘʪʝʣʥʠʪʝ ʝʣʝʤʝʥʪʠ. ʇʨʝʜʣʘʛʘʤʝ ʧʨʝʜʠ
ʜʘ ʠʟʧʦʣʟʚʘʪʝ ʬʫʨʥʘʪʘ ʟʘ ʧʲʨʚʠ ʧʲʪ ʜʘ ʷ
ʦʩʪʘʚʠʪʝ ʧʨʘʟʥʘ ʠ ʜʘ ʷ ʚʢʣʶʯʠʪʝ ʥʘ ʤʘʢʩʠʤʘʣʥʘ
ʪʝʤʧʝʨʘʪʫʨʘ ʟʘ 45 ʤʠʥʫʪʠ. ʋʚʝʨʝʪʝ ʩʝ, ʯʝ
ʩʨʝʜʘʪʘ, ʚ ʢʦʷʪʦ ʝ ʤʦʥʪʠʨʘʥ ʧʨʦʜʫʢʪʲʪ, ʝ ʜʦʙʨʝ
ʧʨʦʚʝʨʪʨʝʥʘ.

Å ɺʥʠʤʘʚʘʡʪʝ ʧʨʠ ʦʪʚʘʨʷʥʝʪʦ ʥʘ ʚʨʘʪʘʪʘ ʥʘ
ʬʫʨʥʘʪʘ ʧʦ ʚʨʝʤʝ ʥʘ ʛʦʪʚʝʥʝ. ɻʦʨʝʱʘʪʘ ʧʘʨʘ ʦʪ
ʬʫʨʥʘʪʘ ʤʦʞʝ ʜʘ ʧʨʠʯʠʥʠ ʠʟʛʘʨʷʥʠʷ.

Å ʅʝ ʧʦʩʪʘʚʷʡʪʝ ʚʲʟʧʣʘʤʝʥʠʤʠ ʠʣʠ ʛʦʨʠʤʠ
ʤʘʪʝʨʠʘʣʠ ʚ ʠʣʠ ʚ ʙʣʠʟʦʩʪ ʜʦ ʫʨʝʜʘ, ʢʦʛʘʪʦ ʛʦ
ʠʟʧʦʣʟʚʘʪʝ.

Å ɺʠʥʘʛʠ ʠʟʧʦʣʟʚʘʡʪʝ ʨʲʢʘʚʠʮʠ ʟʘ ʬʫʨʥʘ ʠ
ʦʙʨʲʱʘʡʪʝ ʭʨʘʥʘʪʘ ʚʲʚ ʬʫʨʥʘʪʘ.

ʅʝ ʦʩʪʘʚʷʡʪʝ ʧʝʯʢʘʪʘ ʙʝʟ ʥʘʙʣʶʜʝʥʠʝ, ʢʦʛʘʪʦ 
ʛʦʪʚʠʪʝ ʩ ʪʚʲʨʜʠ ʠʣʠ ʪʝʯʥʠ ʤʘʩʣʘ.. ʊʝ ʤʦʛʘʪ ʜʘ ʩʝ 
ʚʲʟʧʣʘʤʝʥʷʪ ʧʨʠ ʫʩʣʦʚʠʷ ʥʘ ʚʠʩʦʢʘ ʪʝʤʧʝʨʘʪʫʨʘ. 
ʅʠʢʦʛʘ ʥʝ ʠʟʩʠʧʚʘʡʪʝ ʚʦʜʘ ʚʲʨʭʫ ʧʣʘʤʲʮʠ, ʢʦʠʪʦ 
ʩʘ ʧʨʠʯʠʥʝʥʠ ʦʪ ʤʘʟʥʠʥʠ. ɺʤʝʩʪʦ ʪʦʚʘ ʠʟʢʣʶʯʝʪʝ 
ʧʝʯʢʘʪʘ ʠ ʧʦʢʨʠʡʪʝ ʩʲʜʘ ʩ ʢʘʧʘʢ ʠʣʠ 
ʧʨʦʪʠʚʦʧʦʞʘʨʥʦ ʦʜʝʷʣʦ.
Å ɺʠʥʘʛʠ ʨʘʟʧʦʣʘʛʘʡʪʝ ʩʲʜʘ ʟʘ ʛʦʪʚʝʥʝ ʚ ʮʝʥʪʲʨʘ

ʥʘ ʛʦʪʚʘʨʩʢʘʪʘ ʟʦʥʘ ʠ ʨʘʟʧʦʣʘʛʘʡʪʝ ʨʲʢʦʭʚʘʪʢʠʪʝ
ʚ ʫʜʦʙʥʘ ʧʦʟʠʮʠʷ, ʟʘ ʜʘ ʠʟʙʝʛʥʝʪʝ ʧʨʝʦʙʨʲʱʘʥʝ.

Å ɸʢʦ ʥʝ ʧʨʝʜʚʠʞʜʘʪʝ ʜʘ ʠʟʧʦʣʟʚʘʪʝ ʧʨʦʜʫʢʪʘ
ʟʘ ʧʨʦʜʲʣʞʠʪʝʣʝʥ ʧʝʨʠʦʜ ʦʪ ʚʨʝʤʝ, ʠʟʢʣʶʯʝʪʝ
ʦʪ ʛʣʘʚʥʠʷ ʧʨʝʚʢʣʶʯʚʘʪʝʣ. ʀʟʢʣʶʯʝʪʝ ʢʣʘʧʘʥʘ
ʟʘ ʛʘʟ, ʢʦʛʘʪʦ ʥʝ ʧʨʝʜʚʠʞʜʘʪʝ ʜʘ ʠʟʧʦʣʟʚʘʪʝ
ʛʘʟʦʚʠʪʝ ʫʨʝʜʠ.

Å ʇʨʦʚʝʨʷʚʘʡʪʝ ʜʘʣʠ ʙʫʪʦʥʠʪʝ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ
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ʫʨʝʜʘ ʚʠʥʘʛʠ ʩʘ ʚ ʧʦʟʠʮʠʷ Ă0ò (ʩʪʦʧ), ʢʦʛʘʪʦ ʥʝ 
ʠʟʧʦʣʟʚʘʪʝ ʫʨʝʜʘ.

Å ʊʘʚʠʪʝ ʩʝ ʥʘʢʣʘʥʷʪ ʧʨʠ ʠʟʚʘʞʜʘʥʝ. ɺʥʠʤʘʚʘʡʪʝ
ʜʘ ʥʝ ʨʘʟʩʠʧʝʪʝ ʛʦʨʝʱʘʪʘ ʭʨʘʥʘ, ʢʦʛʘʪʦ ʷ
ʠʟʚʘʞʜʘʪʝ ʦʪ ʬʫʨʥʘʪʘ.
ɺʅʀʄɸʅʀɽ: ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʛʘʟʦʚʠ ʫʨʝʜʠ ʟʘ 

ʛʦʪʚʝʥʝ ʚʦʜʠ ʜʦ ʩʲʟʜʘʚʘʥʝ ʥʘ ʪʦʧʣʠʥʘ, ʚʣʘʛʘ ʠ 
ʟʘʤʲʨʩʷʚʘʥʝ ʚ ʧʦʤʝʱʝʥʠʝʪʦ, ʚ ʢʦʝʪʦ ʩʘ 
ʤʦʥʪʠʨʘʥʠ. ʋʚʝʨʝʪʝ ʩʝ, ʯʝ ʢʫʭʥʷʪʘ ʝ ʜʦʙʨʝ 
ʧʨʦʚʝʪʨʝʥʘ, ʦʩʦʙʝʥʦ ʘʢʦ ʫʨʝʜʲʪ ʩʝ ʠʟʧʦʣʟʚʘ. 
ʇʦʜʜʲʨʞʘʡʪʝ ʝʩʪʝʩʪʚʝʥʦ ʧʨʦʚʝʪʨʷʚʘʥʝ ʠʣʠ 
ʤʦʥʪʠʨʘʡʪʝ ʤʝʭʘʥʠʯʥʘ ʚʝʥʪʠʣʘʮʠʷ (ʤʝʭʘʥʠʯʝʥ 
ʘʩʧʠʨʘʪʦʨ).
Å ʇʨʦʜʲʣʞʠʪʝʣʥʦʪʦ ʠʥʪʝʥʟʠʚʥʦ ʠʟʧʦʣʟʚʘʥʝ

ʥʘ ʫʨʝʜʘ ʤʦʞʝ ʜʘ ʥʘʣʦʞʠ ʜʦʧʲʣʥʠʪʝʣʥʘ
ʚʝʥʪʠʣʘʮʠʷ, ʢʘʪʦ ʦʪʚʘʨʷʥʝ ʥʘ ʧʨʦʟʦʨʝʮ ʠʣʠ, ʟʘ
ʧʦ-ʝʬʝʢʪʠʚʥʦ ʧʨʦʚʝʪʨʷʚʘʥʝ, ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ
ʥʠʚʦʪʦ ʥʘ ʤʝʭʘʥʠʯʥʘʪʘ ʚʝʥʪʠʣʘʮʠʷ, ʢʲʜʝʪʦ ʝ
ʥʘʣʠʮʝ.

Å ʇʨʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʛʦʨʝʣʢʘ ʟʘ ʛʨʠʣ ʜʨʲʞʪʝ
ʚʨʘʪʘʪʘ ʥʘ ʬʫʨʥʘʪʘ ʦʪʚʦʨʝʥʘ ʠ ʚʠʥʘʛʠ
ʠʟʧʦʣʟʚʘʡʪʝ ʧʨʝʜʧʘʟʠʪʝʣʷ ʥʘ ʛʨʠʣʘ, ʢʦʡʪʦ ʩʝ
ʜʦʩʪʘʚʷ ʩ ʧʨʦʜʫʢʪʘ. ʅʠʢʦʛʘ ʥʝ ʠʟʧʦʣʟʚʘʡʪʝ
ʛʦʨʝʣʢʘʪʘ ʥʘ ʛʨʠʣʘ ʧʨʠ ʟʘʪʚʦʨʝʥʘ ʚʨʘʪʘ ʥʘ
ʬʫʨʥʘʪʘ.
ɺʅʀʄɸʅʀɽ: ʉʪʲʢʣʝʥʠʪʝ ʢʘʧʘʮʠ ʤʦʛʘʪ 

ʜʘ ʩʝ ʥʘʧʫʢʘʪ ʧʨʠ ʥʘʛʨʷʚʘʥʝ. ʀʟʢʣʶʯʝʪʝ 
ʚʩʠʯʢʠ ʛʦʨʝʣʢʠ ʠ ʦʩʪʘʚʝʪʝ ʧʦʚʲʨʭʥʦʩʪʪʘ 
ʥʘ ʢʦʪʣʦʥʘ ʜʘ ʩʝ ʦʭʣʘʜʠ ʧʨʝʜʠ ʜʘ 
ʟʘʪʚʦʨʠʪʝ ʢʘʧʘʢʘ. 
Å ʅʝ ʧʦʩʪʘʚʷʡʪʝ ʥʠʱʦ ʚʲʨʭʫ ʦʪʚʦʨʝʥʘʪʘ ʚʨʘʪʘ ʥʘ

ʬʫʨʥʘʪʘ. ʊʦʚʘ ʤʦʞʝ ʜʘ ʦʢʘʞʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦ
ʚʣʠʷʥʠʝ ʚʲʨʭʫ ʙʘʣʘʥʩʘ ʥʘ ʬʫʨʥʘʪʘ ʠʣʠ ʜʘ
ʧʦʚʨʝʜʠ ʚʨʘʪʘʪʘ.
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Å ʅʝ ʧʦʩʪʘʚʷʡʪʝ ʪʝʞʢʠ ʠʣʠ ʚʲʟʧʣʘʤʝʥʠʤʠ
ʧʨʝʜʤʝʪʠ (ʥʘʧʨʠʤʝʨ ʥʘʡʣʦʥ, ʧʣʘʩʪʤʘʩʦʚʠ ʯʘʥʪʠ,
ʭʘʨʪʠʷ, ʢʲʨʧʠ ʠ ʜʨ.) ʚ ʯʝʢʤʝʜʞʝʪʦ. ʂʲʤ ʪʷʭ ʩʝ
ʚʢʣʶʯʚʘʪ ʠ ʜʦʤʘʢʠʥʩʢʠ ʧʨʠʙʦʨʠ ʩ ʧʣʘʩʪʤʘʩʦʚʠ
ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ (ʜʨʲʞʢʠ).
ɺʅʀʄɸʅʀɽ: ɺʲʪʨʝʰʥʠʪʝ ʧʦʚʲʨʭʥʦʩʪʠ ʥʘ 

ʦʪʜʝʣʝʥʠʝʪʦ ʟʘ ʩʲʭʨʘʥʝʥʠʝ ʤʦʛʘʪ ʜʘ ʩʝ ʥʘʛʦʨʝʱʷʪ 
ʧʨʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʫʨʝʜʘ. ʀʟʙʷʛʚʘʡʪʝ ʜʘ ʜʦʢʦʩʚʘʪʝ 
ʚʲʪʨʝʰʥʠʪʝ ʧʦʚʲʨʭʥʦʩʪʠ.
Å ʅʝ ʦʢʘʯʚʘʡʪʝ ʭʘʚʣʠʝʥʠ ʢʲʨʧʠ, ʢʲʨʧʠ ʟʘ ʩʲʜʦʚʝ

ʠʣʠ ʜʨʫʛʠ ʢʲʨʧʠ ʥʘ ʫʨʝʜʘ ʠʣʠ ʥʝʛʦʚʠʪʝ ʜʨʲʞʢʠ.
1.4 ʇʦ ʚʨʝʤʝ ʥʘ ʧʦʯʠʩʪʚʘʥʝ ʠ ʧʦʜʜʨʲʞʢʘ
Å ʋʚʝʨʝʪʝ ʩʝ, ʯʝ ʫʨʝʜʲʪ ʝ ʠʟʢʣʶʯʝʥ ʦʪ

ʟʘʭʨʘʥʚʘʥʝʪʦ ʧʨʝʜʠ ʜʘ ʠʟʚʲʨʰʠʪʝ ʦʧʝʨʘʮʠʠ ʧʦ
ʧʦʯʠʩʪʚʘʥʝ ʠʣʠ ʧʦʜʜʨʲʞʢʘ.

Å ʅʝ ʦʪʩʪʨʘʥʷʚʘʡʪʝ ʙʫʪʦʥʠʪʝ ʟʘ ʫʧʨʘʚʣʝʥʠʝ, ʟʘ ʜʘ
ʧʦʯʠʩʪʠʪʝ ʧʘʥʝʣʘ ʟʘ ʫʧʨʘʚʣʝʥʠʝ.

Å ɿʘ ʜʘ ʧʦʜʜʲʨʞʘʪʝ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʠ
ʙʝʟʦʧʘʩʥʦʩʪʪʘ ʥʘ ʫʨʝʜʘ, ʧʨʝʧʦʨʲʯʚʘʤʝ ʚʠʥʘʛʠ
ʜʘ ʠʟʧʦʣʟʚʘʪʝ ʦʨʠʛʠʥʘʣʥʠ ʨʝʟʝʨʚʥʠ ʯʘʩʪʠ ʠʣʠ
ʜʘ ʩʝ ʩʚʲʨʟʚʘʪʝ ʩ ʫʧʲʣʥʦʤʦʱʝʥ ʩʝʨʚʠʟʝʥ ʘʛʝʥʪ,
ʢʦʛʘʪʦ ʝ ʥʝʦʙʭʦʜʠʤʦ.

Eʆ ɼʝʢʣʘʨʘʮʠʷ ʟʘ ʩʲʦʪʚʝʪʩʪʚʠʝ
ɼʝʢʣʘʨʠʨʘʤʝ, ʯʝ ʧʨʦʜʫʢʪʠʪʝ ʥʠ ʦʪʛʦʚʘʨʷʪ 
ʥʘ ʧʨʠʣʦʞʠʤʠʪʝ ʝʚʨʦʧʝʡʩʢʠ ʜʠʨʝʢʪʠʚʠ, 
ʨʝʰʝʥʠʷ, ʨʝʛʣʘʤʝʥʪʠ ʠ ʠʟʠʩʢʚʘʥʠʷʪʘ, 
ʠʟʙʨʦʝʥʠ ʚ ʧʦʩʦʯʝʥʠʪʝ ʩʪʘʥʜʘʨʪʠ. 

ʊʦʟʠ ʫʨʝʜ ʝ ʧʨʦʝʢʪʠʨʘʥ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʩʘʤʦ ʟʘ 
ʜʦʤʘʰʥʦ ʛʦʪʚʝʥʝ ɺʩʷʢʘ ʜʨʫʛʘ ʫʧʦʪʨʝʙʘ (ʢʘʪʦ 
ʦʪʦʧʣʝʥʠʝ ʥʘ ʩʪʘʷ) ʝ ʥʝʧʨʘʚʠʣʥʘ ʠ ʦʧʘʩʥʘ.
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 ʀʥʩʪʨʫʢʮʠʠʪʝ ʟʘ ʨʘʙʦʪʘ ʩʝ ʦʪʥʘʩʷʪ ʟʘ ʨʘʟʣʠʯʥʠ 
ʤʦʜʝʣʠ. ɺʲʟʤʦʞʥʦ ʝ ʜʘ ʟʘʙʝʣʝʞʠʪʝ ʨʘʟʣʠʢʠ ʤʝʞʜʫ 
ʪʝʟʠ ʠʥʩʪʨʫʢʮʠʠ ʠ ɺʘʰʠʷ ʤʦʜʝʣ.
ʀʟʭʚʲʨʣʷʥʝ ʥʘ ʩʪʘʨʠʷ ɺʠ ʫʨʝʜ

ʊʦʟʠ ʩʠʤʚʦʣ ʚʲʨʭʫ ʧʨʦʜʫʢʪʘ ʠʣʠ ʚʲʨʭʫ 
ʥʝʛʦʚʘʪʘ ʦʧʘʢʦʚʢʘ ʧʦʢʘʟʚʘ, ʯʝ ʪʦʟʠ ʧʨʦʜʫʢʪ 
ʥʝ ʪʨʷʙʚʘ ʜʘ ʩʝ ʪʨʝʪʠʨʘ ʢʘʪʦ ʙʠʪʦʚ ʦʪʧʘʜʲʢ. 
ɺʤʝʩʪʦ ʪʦʚʘ, ʪʦʡ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʧʨʝʜʘʜʝʥ ʚ 
ʧʦʜʭʦʜʷʱʦ ʤʷʩʪʦ ʟʘ ʩʲʙʠʨʘʥʝ ʠ 

ʨʝʮʠʢʣʠʨʘʥʝ ʥʘ ʝʣʝʢʪʨʠʯʝʩʢʦ ʠ ʝʣʝʢʪʨʦʥʥʦ 
ʦʙʦʨʫʜʚʘʥʝ. ʂʘʪʦ ʩʝ ʧʦʛʨʠʞʠʪʝ ʪʦʟʠ ʧʨʦʜʫʢʪ ʜʘ 
ʙʲʜʝ ʜʝʧʦʥʠʨʘʥ ʧʦ ʧʦʜʭʦʜʷʱ ʥʘʯʠʥ, ɺʠʝ ʱʝ 
ʧʦʤʦʛʥʝʪʝ ʟʘ ʧʨʝʜʦʪʚʨʘʪʷʚʘʥʝ ʥʘ ʚʲʟʤʦʞʥʠʪʝ 
ʥʝʛʘʪʠʚʥʠ ʧʦʩʣʝʜʩʪʚʠʷ ʟʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ ʠ 
ʯʦʚʝʰʢʦʪʦ ʟʜʨʘʚʝ, ʢʦʠʪʦ ʚ ʧʨʦʪʠʚʝʥ ʩʣʫʯʘʡ ʤʦʛʘʪ 
ʜʘ ʩʝ ʩʣʫʯʘʪ ʧʨʠ ʥʝʧʨʘʚʠʣʥʦʪʦ ʠʟʭʚʲʨʣʷʥʝ ʥʘ ʪʦʟʠ 
ʧʨʦʜʫʢʪ. ɿʘ ʧʦʚʝʯʝ ʧʦʜʨʦʙʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦʪʥʦʩʥʦ 
ʨʝʮʠʢʣʠʨʘʥʝʪʦ ʥʘ ʪʦʟʠ ʧʨʦʜʫʢʪ, ʤʦʣʷ ʩʚʲʨʞʝʪʝ ʩʝ ʩ 
ʤʝʩʪʥʠʷ ʛʨʘʜʩʢʠ ʩʲʚʝʪ, ʩʣʫʞʙʠʪʝ ʟʘ ʠʟʭʚʲʨʣʷʥʝ ʥʘ 
ʦʪʧʘʜʲʮʠ ʠʣʠ ʪʲʨʛʦʚʝʮʘ, ʦʪ ʢʦʛʦʪʦ ʝ ʟʘʢʫʧʝʥ.
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2. ʄʆʅʊɸɾ ʀ ʇʆɼɻʆʊʆɺʂɸ
ɿɸ ʋʇʆʊʈɽɹɸ

ʇʈɽɼʋʇʈɽɾɼɽʅʀɽ: ʄʦʥʪʠʨʘʥʝʪʦ 
ʥʘ ʫʨʝʜʘ ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʟʚʲʨʰʠ ʦʪ 
ʫʧʲʣʥʦʤʦʱʝʥ ʩʝʨʚʠʟ ʠʣʠ 

ʢʚʘʣʠʬʠʮʠʨʘʥ ʝʣʝʢʪʨʦʪʝʭʥʠʢ, ʩʲʛʣʘʩʥʦ 
ʠʥʩʪʨʫʢʮʠʠʪʝ ʚ ʨʲʢʦʚʦʜʩʪʚʦʪʦ ʠ ʚ 
ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʤʝʩʪʥʠʪʝ ʨʘʟʧʦʨʝʜʙʠ.
Å ʅʝʧʨʘʚʠʣʥʦʪʦ ʤʦʥʪʠʨʘʥʝ ʤʦʞʝ ʜʘ

ʧʨʠʯʠʥʠ ʱʝʪʠ ʠ ʧʦʚʨʝʜʠ, ʟʘ ʢʦʠʪʦ
ʧʨʦʠʟʚʦʜʠʪʝʣʷʪ ʥʝ ʥʦʩʠ ʦʪʛʦʚʦʨʥʦʩʪ
ʠ ʛʘʨʘʥʮʠʷʪʘ ʱʝ ʙʲʜʝ ʦʪʤʝʥʝʥʘ.

Å ʇʨʝʜʠ ʤʦʥʪʘʞʘ ʩʝ ʧʨʦʚʝʨʝʪʝ
ʧʦʜʘʚʘʥʦʪʦ ʥʘ ʤʷʩʪʦʪʦ ʝʣʝʢʪʨʠʯʝʩʪʚʦ
(ʥʘʧʨʝʞʝʥʠʝ ʠ ʯʝʩʪʦʪʘ ʠ/ʠʣʠ ʚʠʜʘ ʥʘ
ʛʘʟʘ ʠ ʛʘʟʦʚʦʪʦ ʥʘʣʷʛʘʥʝ) ʠ ʧʨʦʚʝʨʝʪʝ
ʜʘʣʠ ʩʲʦʪʚʝʪʩʪʚʘ ʥʘ ʥʘʩʪʨʦʡʢʠʪʝ ʥʘ
ʫʨʝʜʘ. ʋʩʣʦʚʠʷʪʘ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ
ʫʨʝʜʘ ʩʘ ʧʦʩʦʯʝʥʠ ʚʲʨʭʫ ʝʪʠʢʝʪʘ.

Å ʅʝʦʙʭʦʜʠʤʦ ʝ ʜʘ ʩʧʘʟʚʘʪʝ ʟʘʢʦʥʠʪʝ,
ʨʘʟʧʦʨʝʜʙʠʪʝ ʠ ʜʠʨʝʢʪʠʚʠʪʝ,
ʢʦʠʪʦ ʩʘ ʚ ʩʠʣʘ ʚ ʩʪʨʘʥʘʪʘ ʥʘ
ʫʧʦʪʨʝʙʘʪʘ (ʨʘʟʧʦʨʝʜʙʠ ʟʘ
ʙʝʟʦʧʘʩʥʦʩʪ, ʧʨʘʚʠʣʥʦ ʨʝʮʠʢʣʠʨʘʥʝ ʚ
ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʨʘʟʧʦʨʝʜʙʠʪʝ ʠ ʜʨ.).

2.1 ʉʲʚʝʪʠ ʟʘ ʤʦʥʪʘʞʥʠʢʘ
ʀʟʠʩʢʚʘʥʠʷ ʟʘ ʚʝʥʪʠʣʘʮʠʷ
Å ɿʘ ʧʦʤʝʱʝʥʠʷ ʩ ʦʙʝʤ ʦʪ ʧʦ-ʤʘʣʢʦ

ʦʪ 5 m3 ʩʝ ʠʟʠʩʢʚʘ ʧʦʩʪʦʷʥʥʘ
ʚʝʥʪʠʣʘʮʠʷ ʦʪ 100 cm2.

Å ɿʘ ʧʦʤʝʱʝʥʠʷ ʩ ʦʙʝʤ ʦʪ 5 m3 ʠ 10
m3, ʧʦʩʪʦʷʥʥʘʪʘ ʚʝʥʪʠʣʘʮʠʷ ʥʘ 50
cm2 ʩʚʦʙʦʜʥʘ ʧʣʦʱ ʝ ʟʘʜʲʣʞʠʪʝʣʥʘ,
ʦʩʚʝʥ ʘʢʦ ʚ ʩʪʘʷʪʘ ʠʤʘ ʚʨʘʪʘ, ʢʦʷʪʦ
ʩʝ ʦʪʚʘʨʷ ʜʠʨʝʢʪʥʦ ʥʘʚʲʥ, ʚ ʢʦʡʪʦ
ʩʣʫʯʘʡ ʥʝ ʩʝ ʠʟʠʩʢʚʘ ʧʦʩʪʦʷʥʥʘ
ʚʝʥʪʠʣʘʮʠʷ.

Å ɿʘ ʧʦʤʝʱʝʥʠʷ ʩ ʦʙʝʤ ʧʦ-ʛʦʣʷʤ ʦʪ
10 m3 - ʥʝ ʩʝ ʠʟʠʩʢʚʘ ʧʦʩʪʦʷʥʥʘ
ʚʝʥʪʠʣʘʮʠʷ.
ɺʘʞʥʦ: ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʨʘʟʤʝʨʘ ʥʘ

ʩʪʘʷʪʘ, ʚʩʠʯʢʠ ʩʪʘʠ, ʩʲʜʲʨʞʘʱʠ ʫʨʝʜʘ 
ʪʨʷʙʚʘ ʜʘ ʠʤʘʪ ʧʨʷʢ ʜʦʩʪʲʧ ʜʦ ʚʲʟʜʫʭ 
ʯʨʝʟ ʦʪʚʘʨʷʝʤ ʧʨʦʟʦʨʝʮ ʠʣʠ ʝʢʚʠʚʘʣʝʥʪ.
ʆʪʚʝʞʜʘʥʝ ʥʘ ʠʟʛʦʨʝʣʠ ʛʘʟʦʚʝ ʚ 
ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ 
ɻʘʟʦʚʠʪʝ ʫʨʝʜʠ ʠʟʭʚʲʨʣʷʪ ʠʟʛʦʨʝʣʠ 
ʛʘʟʦʚʝ ʚ ʦʢʦʣʥʠʷ ʚʲʟʜʫʭ ʜʠʨʝʢʪʥʦ ʠʣʠ 
ʧʦʩʨʝʜʩʪʚʦʤ ʛʦʪʚʘʨʩʢʠ ʘʩʧʠʨʘʪʦʨʠ 
ʩ ʢʦʤʠʥ. ɸʢʦ ʥʝ ʝ ʚʲʟʤʦʞʥʦ ʜʘ ʩʝ 
ʠʥʩʪʘʣʠʨʘ ʘʩʧʠʨʘʪʦʨ ʥʘ ʛʦʪʚʘʨʩʢʘʪʘ 
ʧʝʯʢʘ, ʤʦʥʪʠʨʘʡʪʝ ʚʝʥʪʠʣʘʪʦʨ ʥʘ 
ʧʨʦʟʦʨʝʮʘ ʠʣʠ ʩʪʝʥʘʪʘ, ʢʦʡʪʦ ʠʤʘ ʜʦʩʪʲʧ 

ʜʦ ʧʨʝʩʝʥ ʚʲʟʜʫʭ. ɺʝʥʪʠʣʘʪʦʨʲʪ ʪʨʷʙʚʘ 
ʜʘ ʠʤʘ ʪʘʢʲʚ ʢʘʧʘʮʠʪʝʪ, ʯʝ ʜʘ ʧʨʦʤʝʥʷ 
ʦʙʝʤʘ ʚʲʟʜʫʭ ʚ ʢʫʭʥʷʪʘ ʤʠʥʠʤʫʤ 4-5 
ʧʲʪʠ ʥʘ ʯʘʩ.

ʆʪʚʦʨ ʟʘ ʧʨʠʪʦʢ ʥʘ 
ʚʲʟʜʫʭ ʤʠʥʠʤʫʤ 
100 cm2

ʆʪʚʦʨ ʟʘ ʧʨʠʪʦʢ ʥʘ 
ʚʲʟʜʫʭ ʤʠʥʠʤʫʤ 
100 cm2

ʇ
ɽʏ

ʂɸ
ʇ

ɽʏ
ʂɸ

ʆʪʚʦʨ ʟʘ ʧʨʠʪʦʢ 
ʥʘ ʚʲʟʜʫʭ 
ʤʠʥʠʤʫʤ 100 cm2

ʆʪʚʦʨ ʟʘ ʧʨʠʪʦʢ ʥʘ 
ʚʲʟʜʫʭ ʤʠʥʠʤʫʤ 
100 cm2

ʇʦʪʦʢ ʧʨʝʟ 
ʘʩʧʠʨʘʪʦʨʘ

ɽʣʝʢʪʨʠʯʝʩʢʠ ʚʝʥʪʠʣʘʪʦʨ

ʇ
ɽʏ

ʂɸ
ʇ

ɽʏ
ʂɸ

ʆʙʱʠ ʠʥʩʪʨʫʢʮʠʠ
Å ʉʣʝʜ ʦʪʩʪʨʘʥʷʚʘʥʝ ʥʘ

ʦʧʘʢʦʚʲʯʥʠʪʝ ʤʘʪʝʨʠʘʣʠ ʦʪ ʫʨʝʜʘ ʠ
ʧʨʠʥʘʜʣʝʞʥʦʩʪʠʪʝ ʤʫ, ʩʝ ʫʚʝʨʝʪʝ, ʯʝ
ʫʨʝʜʲʪ ʥʝ ʝ ʧʦʚʨʝʜʝʥ. ɸʢʦ ʧʦʜʦʟʠʨʘʪʝ
ʧʦʚʨʝʜʘ, ʥʝ ʛʦ ʠʟʧʦʣʟʚʘʡʪʝ ʠ ʩʝ
ʩʚʲʨʞʝʪʝ ʩ ʫʧʲʣʥʦʤʦʱʝʥ ʩʝʨʚʠʟʝʥ
ʪʝʭʥʠʢ ʠʣʠ ʢʚʘʣʠʬʠʮʠʨʘʥ ʪʝʭʥʠʢ
ʥʝʟʘʙʘʚʥʦ.

Å ʋʚʝʨʝʪʝ ʩʝ, ʯʝ ʥʷʤʘ ʚʲʟʧʣʘʤʝʥʠʤʠ
ʠʣʠ ʛʦʨʠʤʠ ʤʘʪʝʨʠʘʣʠ ʚ ʙʣʠʟʦʩʪ, ʢʘʪʦ
ʟʘʚʝʩʠ, ʤʘʩʣʘ, ʢʲʨʧʠ ʠ ʜʨʫʛʠ, ʢʦʠʪʦ
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ʤʦʛʘʪ ʜʘ ʩʝ ʟʘʧʘʣʷʪ.
Å ʈʘʙʦʪʥʠʷʪ ʧʣʦʪ ʠ ʤʝʙʝʣʠʪʝ ʦʢʦʣʦ

ʫʨʝʜʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʥʘʧʨʘʚʝʥʠ ʦʪ
ʤʘʪʝʨʠʘʣʠ, ʫʩʪʦʡʯʠʚʠ ʥʘ ʪʝʤʧʝʨʘʪʫʨʠ
ʥʘʜ 100 CÁ.

Å ʋʨʝʜʲʪ ʥʝ ʪʨʷʙʚʘ ʜʘ ʩʝ ʤʦʥʪʠʨʘ
ʜʠʨʝʢʪʥʦ ʥʘʜ ʩʲʜʦʤʠʷʣʥʠ ʤʘʰʠʥʠ,
ʭʣʘʜʠʣʥʠʮʠ, ʬʨʠʟʝʨʠ, ʧʝʨʘʣʥʠ ʠʣʠ
ʩʫʰʠʣʥʠ.

Å ʋʨʝʜʲʪ ʤʦʞʝ ʜʘ ʩʝ ʧʦʩʪʘʚʷ ʚ ʙʣʠʟʦʩʪ
ʜʦ ʜʨʫʛʠ ʤʝʙʝʣʠ ʧʨʠ ʫʩʣʦʚʠʝ,
ʯʝ ʚ ʟʦʥʘʪʘ, ʚ ʢʦʷʪʦ ʝ ʧʦʩʪʘʚʝʥ
ʫʨʝʜʲʪ, ʚʠʩʦʯʠʥʘʪʘ ʥʘ ʤʝʙʝʣʠʪʝ ʥʝ
ʥʘʜʭʚʲʨʣʷ ʚʠʩʦʯʠʥʘʪʘ ʥʘ ʛʦʪʚʘʨʩʢʠʷ
ʧʣʦʪ.

2.2 ʄʦʥʪʘʞ ʥʘ ʧʝʯʢʘʪʘ
Å ɸʢʦ ʤʝʙʝʣʠʪʝ ʚ ʢʫʭʥʷʪʘ ʩʘ ʧʦ-ʚʠʩʦʢʠ

ʦʪ ʛʦʪʚʘʨʩʢʠʷ ʧʣʦʪ, ʢʫʭʥʝʥʩʢʠʪʝ
ʤʝʙʝʣʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʥʘ

ʨʘʟʩʪʦʷʥʠʝ ʦʪ ʧʦʥʝ 10cm ʦʪ ʩʪʨʘʥʠʪʝ 
ʥʘ ʫʨʝʜʘ ʟʘ ʮʠʨʢʫʣʘʮʠʷ ʥʘ ʚʲʟʜʫʭ.

Å ʊʨʷʙʚʘ ʜʘ ʠʤʘ ʤʠʥʠʤʫʤ 2 cm
ʧʨʘʟʥʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʦʢʦʣʦ ʫʨʝʜʘ ʟʘ
ʚʲʟʜʫʰʥʘ ʮʠʨʢʫʣʘʮʠʷ.

Å ɸʢʦ ʥʘʜ ʫʨʝʜʘ ʱʝ ʙʲʜʝ ʤʦʥʪʠʨʘʥ
ʘʩʧʠʨʘʪʦʨ ʠʣʠ ʰʢʘʬ, ʙʝʟʦʧʘʩʥʦʪʦ
ʨʘʟʩʪʦʷʥʠʝ ʤʝʞʜʫ ʛʦʪʚʘʨʩʢʠʷ ʧʣʦʪ
ʠ ʚʩʝʢʠ ʰʢʘʬ/ʘʩʧʠʨʘʪʦʨ ʪʨʷʙʚʘ ʜʘ
ʩʲʦʪʚʝʪʩʪʚʘ ʥʘ ʧʦʢʘʟʘʥʦʪʦ ʧʦ-ʜʦʣʫ.

A [mm] 420

B (mm) ʢʫʭʥʝʥʩʢʠ ʘʩʧʠʨʘʪʦʨ/
ʰʢʘʬ 650/700

C (mm) 20

D (mm) ʐʠʨʠʥʘ ʥʘ 
ʧʨʦʜʫʢʪʘ

E (mm) 100

A B C C
D E

2.3 ɻʘʟʦʚʘ ʚʨʲʟʢʘ
ʉʛʣʦʙʷʚʘʥʝ ʥʘ ʧʦʜʘʚʘʥʝʪʦ ʥʘ ʛʘʟ ʠ 
ʧʨʦʚʝʨʢʘ ʟʘ ʠʟʪʠʯʘʥʝ
ʉʚʲʨʞʝʪʝ ʫʨʝʜʘ ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ 
ʧʨʠʣʦʞʠʤʠʪʝ ʤʝʩʪʥʠ ʠ ʤʝʞʜʫʥʘʨʦʜʥʠ 
ʩʪʘʥʜʘʨʪʠ ʠ ʨʘʟʧʦʨʝʜʙʠ. ʇʲʨʚʦ 
ʧʨʦʚʝʨʝʪʝ ʢʘʢʲʚ ʪʠʧ ʛʘʟ ʝ ʤʦʥʪʠʨʘʥʘ ʚ 
ʧʝʯʢʘʪʘ. ʊʘʟʠ ʠʥʬʦʨʤʘʮʠʷ ʤʦʞʝʪʝ ʜʘ 
ʚʠʜʠʪʝ ʥʘ ʝʪʠʢʝʪʘ ʦʪ ʟʘʜʥʘʪʘ ʡ ʩʪʨʘʥʘ. 
ʄʦʞʝʪʝ ʜʘ ʥʘʤʝʨʠʪʝ ʠʥʬʦʨʤʘʮʠʷ, 
ʩʚʲʨʟʘʥʘ ʩ ʧʦʜʭʦʜʷʱʠʪʝ ʪʠʧʦʚʝ ʛʘʟ 
ʠ ʧʦʜʭʦʜʷʱʠʪʝ ʛʘʟʦʚʠ ʠʥʞʝʢʪʦʨʠ 
ʚ ʪʘʙʣʠʮʘʪʘ ʩ ʪʝʭʥʠʯʝʩʢʠ ʜʘʥʥʠ. 

ʇʨʦʚʝʨʝʪʝ ʜʘʣʠ ʥʘʣʷʛʘʥʝʪʦ ʥʘ ʛʘʟʪʘ 
ʩʲʦʪʚʝʪʩʪʚʘ ʥʘ ʩʪʦʡʥʦʩʪʠʪʝ ʚ ʪʘʙʣʠʮʘʪʘ 
ʩ ʪʝʭʥʠʯʝʩʢʠ ʜʘʥʥʠ, ʟʘ ʜʘ ʤʦʞʝʪʝ ʜʘ 
ʙʲʜʝ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘʡ-ʝʬʝʢʪʠʚʥʦ ʠ ʟʘ 
ʜʘ ʛʘʨʘʥʪʠʨʘʪʝ ʤʠʥʠʤʘʣʥʘ ʢʦʥʩʫʤʘʮʠʷ 
ʥʘ ʛʘʟ. ɸʢʦ ʠʟʧʦʣʟʚʘʥʦʪʦ ʥʘʣʷʛʘʥʝ ʩʝ 
ʨʘʟʣʠʯʘʚʘ ʦʪ ʧʦʩʦʯʝʥʘʪʘ ʩʪʦʡʥʦʩʪ ʠʣʠ ʥʝ 
ʝ ʩʪʘʙʠʣʥʦ ʚʲʚ ʚʘʰʘʪʘ ʟʦʥʘ, ʝ ʚʲʟʤʦʞʥʦ 
ʜʘ ʩʝ ʥʘʣʦʞʠ ʤʦʥʪʠʨʘʥʝ ʥʘ ʧʦʜʭʦʜʷʱ 
ʨʝʛʫʣʘʪʦʨ ʥʘ ʥʘʣʷʛʘʥʝ ʚʲʚ ʚʭʦʜʘ ʟʘ 
ʛʘʟ. ʅʝʦʙʭʦʜʠʤʦ ʝ ʜʘ ʩʝ ʩʚʲʨʞʝʪʝ ʩ 
ʫʧʲʣʥʦʤʦʱʝʥ ʩʝʨʚʠʟʝʥ ʮʝʥʪʲʨ, ʟʘ ʜʘ 
ʥʘʧʨʘʚʠʪʝ ʪʝʟʠ ʥʘʩʪʨʦʡʢʠ.
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ʊʦʯʢʠʪʝ, ʢʦʠʪʦ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ 
ʧʨʦʚʝʨʝʥʠ, ʢʦʛʘʪʦ ʧʨʘʚʠʪʝ ʤʝʢʘ 
ʚʨʲʟʢʘ ʩ ʤʘʨʢʫʯ:
Å ɸʢʦ ʚʨʲʟʢʘʪʘ ʟʘ ʛʘʟ ʝ ʥʘʧʨʘʚʝʥʘ ʦʪ

ʤʝʢ ʤʘʨʢʫʯ, ʢʦʡʪʦ ʩʝ ʤʦʥʪʠʨʘ ʥʘ
ʚʭʦʜʘ ʥʘ ʛʘʟʦʚʠʷ ʫʨʝʜ, ʪʦʡ ʪʨʷʙʚʘ ʜʘ
ʙʲʜʝ ʬʠʢʩʠʨʘʥ ʦʪ ʪʚʲʨʜ ʥʘʢʨʘʡʥʠʢ.

Å ʉʚʲʨʞʝʪʝ ʚʘʰʠʷ ʫʨʝʜ ʩ ʢʲʩ ʠ
ʠʟʜʨʲʞʣʠʚ ʤʘʨʢʫʯ, ʢʦʡʪʦ ʝ ʚʲʟʤʦʞʥʦ
ʥʘʡ-ʙʣʠʟʦ ʜʦ ʠʟʪʦʯʥʠʢʘ ʥʘ ʛʘʟ.

Å ɼʦʧʫʩʪʠʤʘʪʘ ʤʘʢʩʠʤʘʣʥʘ ʜʲʣʞʠʥʘ ʥʘ
ʤʘʨʢʫʯʘ ʝ 1,5 m.

Å ʋʨʝʜʲʪ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʩʚʲʨʟʘʥ ʚ
ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʘʢʪʫʘʣʥʠʪʝ ʤʝʩʪʥʠ
ʩʪʘʥʜʘʨʪʠ ʟʘ ʛʘʟ.

Å ʄʘʨʢʫʯʲʪ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʘʟʠ ʦʪ ʟʦʥʠ,
ʢʲʜʝʪʦ ʝ ʚʲʟʤʦʞʥʦ ʥʘʛʨʷʚʘʥʝ ʜʦ
ʪʝʤʧʝʨʘʪʫʨʘ, ʧʦ-ʚʠʩʦʢʘ ʦʪ 90ÁC.

Å ʄʘʨʢʫʯʲʪ ʥʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʥʘʧʫʢʘʥ,
ʩʢʲʩʘʥ, ʦʛʲʥʘʪ ʠʣʠ ʩʛʲʥʘʪ.

Å ʇʘʟʝʪʝ ʦʪ ʦʩʪʨʠ ʲʛʣʠ ʠ ʧʨʝʜʤʝʪʠ,
ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʩʝ ʜʚʠʞʘʪ.

Å ʇʨʝʜʠ ʜʘ ʩʛʣʦʙʠʪʝ ʚʨʲʟʢʘʪʘ ʩʝ
ʫʚʝʨʝʪʝ, ʯʝ ʤʘʨʢʫʯʲʪ ʥʝ ʝ ʧʦʚʨʝʜʝʥ.
ʀʟʧʦʣʟʚʘʡʪʝ ʚʦʜʘ ʩ ʤʝʭʫʨʯʝʪʘ ʠʣʠ
ʬʣʫʠʜ, ʟʘ ʜʘ ʠʟʚʲʨʰʠʪʝ ʧʨʦʚʝʨʢʘʪʘ.
ʅʝ ʠʟʧʦʣʟʚʘʡʪʝ ʦʪʢʨʠʪ ʧʣʘʤʲʢ, ʟʘ ʜʘ
ʧʨʦʚʝʨʠʪʝ ʟʘ ʠʟʪʠʯʘʥʝ ʥʘ ʛʘʟ.

Å ɺʩʠʯʢʠ ʤʝʪʘʣʥʠ ʧʨʝʜʤʝʪʠ, ʢʦʠʪʦ ʩʝ
ʠʟʧʦʣʟʚʘʪ ʧʦ ʚʨʝʤʝ ʥʘ ʩʚʲʨʟʚʘʥʝʪʦ
ʥʘ ʛʘʟʪʘ, ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʯʠʩʪʠ ʦʪ
ʨʲʞʜʘ. ʇʨʦʚʝʨʝʪʝ ʜʘʪʘʪʘ ʥʘ ʠʟʪʠʯʘʥʝ
ʥʘ ʛʦʜʥʦʩʪʪʘ ʥʘ ʠʟʧʦʣʟʚʘʥʠʪʝ ʟʘ
ʩʚʲʨʟʚʘʥʝ ʢʦʤʧʦʥʝʥʪʠ.

ʊʦʯʢʠʪʝ, ʢʦʠʪʦ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ 
ʧʨʦʚʝʨʝʥʠ ʧʨʠ ʤʦʥʪʘʞ ʥʘ ʛʘʟʦʚʘ 
ʚʨʲʟʢʘ
ʄʝʪʦʜʲʪ, ʢʦʡʪʦ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ 
ʩʛʣʦʙʷʚʘʥʝ ʥʘ ʬʠʢʩʠʨʘʥʘ ʛʘʟʦʚʘ 
ʚʨʲʟʢʘ (ʛʘʟʦʚʘ ʚʨʲʟʢʘ, ʥʘʧʨʘʚʝʥʘ ʦʪ 
ʨʝʟʙʠ , ʥʘʧʨ. ʩ ʛʘʡʢʘ) ʤʦʞʝ ʜʘ ʚʘʨʠʨʘ 
ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʩʪʨʘʥʘʪʘ, ʚ ʢʦʷʪʦ 
ʧʨʝʙʠʚʘʚʘʪʝ. ʋʨʝʜʲʪ ʝ ʩʥʘʙʜʝʥ ʩ ʥʘʡ-
ʯʝʩʪʦ ʠʟʧʦʣʟʚʘʥʠʪʝ ʯʘʩʪʠ ʟʘ ʩʪʨʘʥʘʪʘ ʚʠ. 
ɺʩʠʯʢʠ ʦʩʪʘʥʘʣʠ ʥʝʦʙʭʦʜʠʤʠ ʯʘʩʪʠ ʤʦʛʘʪ 
ʜʘ ʩʝ ʜʦʩʪʘʚʷʪ ʢʘʪʦ ʨʝʟʝʨʚʥʠ ʯʘʩʪʠ.
ʇʦ ʚʨʝʤʝ ʥʘ ʩʚʲʨʟʚʘʥʝʪʦ ʚʠʥʘʛʠ 
ʜʨʲʞʪʝ ʛʘʡʢʘʪʘ ʥʘ ʢʦʣʝʢʪʦʨʘ ʥʘ ʛʘʟ 
ʬʠʢʩʠʨʘʥʘ, ʜʦʢʘʪʦ ʟʘʚʲʨʪʘʪʝ ʥʘ 
ʢʦʥʪʨʘ-ʯʘʩʪʪʘ. ʀʟʧʦʣʟʚʘʡʪʝ ʛʘʝʯʥʠ 
ʢʣʶʯʦʚʝ ʩ ʧʦʜʭʦʜʷʱʠ ʨʘʟʤʝʨʠ ʟʘ 

ʩʲʟʜʘʚʘʥʝ ʥʘ ʙʝʟʦʧʘʩʥʘ ʚʨʲʟʢʘ. ɺʠʥʘʛʠ 
ʠʟʧʦʣʟʚʘʡʪʝ ʦʩʠʛʫʨʷʚʘʥʠʪʝ ʩ ʢʦʤʧʣʝʢʪʘ 
ʟʘ ʧʨʝʚʢʣʶʯʚʘʥʝ ʥʘ ʛʘʟ ʫʧʣʲʪʥʝʥʠʷ 
ʟʘ ʧʦʚʲʨʭʥʦʩʪʠʪʝ ʤʝʞʜʫ ʨʘʟʣʠʯʥʠʪʝ 
ʢʦʤʧʦʥʝʥʪʠ.
ʋʧʣʲʪʥʝʥʠʷʪʘ, ʠʟʧʦʣʟʚʘʥʠ ʟʘ ʚʨʲʟʢʘ 
ʩʲʱʦ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʦʜʦʙʨʝʥʠ 
ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʚ ʛʘʟʦʚʠ ʚʨʲʟʢʠ. ʅʝ 
ʠʟʧʦʣʟʚʘʡʪʝ ʚʦʜʦʧʨʦʚʦʜʥʠ ʫʧʣʲʪʥʝʥʠʷ 
ʟʘ ʛʘʟʦʚʠ ʚʨʲʟʢʠ.
ʅʝ ʟʘʙʨʘʚʷʡʪʝ, ʯʝ ʪʦʟʠ ʫʨʝʜ ʝ ʛʦʪʦʚ ʜʘ 
ʙʲʜʝ ʩʚʲʨʟʘʥ ʩ ʛʘʟʦʧʨʦʚʦʜ ʚ ʩʪʨʘʥʘʪʘ, 
ʟʘ ʢʦʷʪʦ ʝ ʙʠʣ ʧʨʦʠʟʚʝʜʝʥ. ʆʩʥʦʚʥʘʪʘ 
ʩʪʨʘʥʘʪʘ ʧʦ ʤʝʩʪʦʥʘʟʥʘʯʝʥʠʝ, ʩʝ ʧʦʩʪʘʚʷ 
ʚʲʨʭʫ ʟʘʜʥʠʷ ʢʘʧʘʢ ʥʘ ʫʨʝʜʘ. ɸʢʦ 
ʪʨʷʙʚʘ ʜʘ ʛʦ ʠʟʧʦʣʟʚʘʪʝ ʚ ʜʨʫʛʘ ʩʪʨʘʥʘ, 
ʤʦʞʝ ʜʘ ʩʝ ʠʟʠʩʢʚʘ ʥʷʢʦʷ ʦʪ ʚʨʲʟʢʠʪʝ 
ʚ ʩʣʝʜʚʘʱʘʪʘ ʬʠʛʫʨʘ. ɺ ʪʘʢʲʚ ʩʣʫʯʘʡ 
ʩʝ ʩʚʲʨʞʝʪʝ ʩ ʤʝʩʪʥʠʪʝ ʚʣʘʩʪʠ, ʟʘ ʜʘ 
ʥʘʫʯʠʪʝ, ʢʘʢ ʜʘ ʩʚʲʨʟʚʘʪʝ ʧʨʘʚʠʣʥʦ ʛʘʟ.

ʊʨʲʙʘ ʟʘ ʛʘʟ

ʊʨʲʙʘ ʟʘ ʛʘʟ

ʋʧʣʲʪʥʝʥʠʝ

ʋʧʣʲʪʥʝʥʠʝ

ʄʦʥʪʠʨʘʥʝ ʥʘ 
ʤʘʨʢʫʯʘ

ɸʜʘʧʪʝʨ

ɻʘʟʦʚ ʤʘʨʢʫʯ ʩ 
ʥʘʢʨʘʡʥʠʢ

ʄʝʭʘʥʠʯʝʥ
ʤʘʨʢʫʯ ʟʘ ʛʘʟ



BG - 16

ʊʨʲʙʘ ʟʘ ʛʘʟ

ʊʨʲʙʘ ʟʘ ʛʘʟ

ʋʧʣʲʪʥʝʥʠʝ

ʄʝʭʘʥʠʯʝʥ 
ʛʘʟʦʚ ʤʘʨʢʫʯ

ʄʝʭʘʥʠʯʝʥ ʛʘʟʦʚ 
ʤʘʨʢʫʯ

ʇʝʯʢʘʪʘ ʪʨʷʙʚʘ ʜʘ ʩʝ ʤʦʥʪʠʨʘ ʠ 
ʧʦʜʜʲʨʞʘ ʦʪ ʧʦʜʭʦʜʷʱʦ ʢʚʘʣʠʬʠʮʠʨʘʥ 
ʪʝʭʥʠʢ, ʨʝʛʠʩʪʨʠʨʘʥ ʟʘ ʩʚʲʨʟʚʘʥʝ 
ʥʘ ʛʘʟ, ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʥʘʩʪʦʷʱʦʪʦ 
ʟʘʢʦʥʦʜʘʪʝʣʩʪʚʦ ʟʘ ʙʝʟʦʧʘʩʥʦʩʪ.

ʇʈɽɼʋʇʈɽɾɼɽʅʀɽ: ʅʝ 
ʠʟʧʦʣʟʚʘʡʪʝ ʦʪʢʨʠʪ ʧʣʘʤʲʢ, ʟʘ ʜʘ 
ʧʨʦʚʝʨʠʪʝ ʟʘ ʠʟʪʠʯʘʥʝ ʥʘ ʛʘʟ.

2.4 ʇʨʝʚʢʣʶʯʚʘʥʝ ʥʘ ʛʘʟ (ʧʨʠ ʥʘʣʠʯʠʝ)
ʋʨʝʜʲʪ ʝ ʩʲʟʜʘʜʝʥ ʜʘ ʨʘʙʦʪʠ ʩ ʧʨʦʧʘʥ-
ʙʫʪʘʥ/ʧʨʠʨʦʜʝʥ ʛʘʟ. ɻʘʟʦʚʠʪʝ ʛʦʨʝʣʢʠ 
ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʘʜʘʧʪʠʨʘʥʠ ʢʲʤ ʨʘʟʣʠʯʥʠ 
ʚʠʜʦʚʝ ʛʘʟ, ʯʨʝʟ ʟʘʤʷʥʘ ʥʘ ʩʲʦʪʚʝʪʥʠʪʝ 
ʠʥʞʝʢʪʦʨʠ ʠ ʢʦʨʠʛʠʨʘʥʝ ʥʘ ʤʠʥʠʤʘʣʥʘʪʘ 
ʜʲʣʞʠʥʘ ʥʘ ʧʣʘʤʲʢʘ, ʧʦʜʭʦʜʷʱ ʟʘ ʛʘʟʘ, 
ʢʦʡʪʦ ʩʝ ʠʟʧʦʣʟʚʘ. ɿʘ ʪʘʟʠ ʮʝʣ, ʪʨʷʙʚʘ ʜʘ 
ʩʝ ʠʟʧʲʣʥʷʪ ʩʣʝʜʚʘʱʠʪʝ ʩʪʲʧʢʠ:
ʉʤʷʥʘ ʥʘ ʠʥʞʝʢʪʦʨʠʪʝ:
ɻʦʨʝʣʢʠ ʥʘ ʢʦʪʣʦʥʘ
Å ʉʧʨʝʪʝ ʛʘʟʦʧʦʜʘʚʘʥʝʪʦ ʦʪ

ʛʘʟʦʧʨʦʚʦʜʘ ʠ ʠʟʢʣʶʯʝʪʝ ʫʨʝʜʘ ʦʪ
ʝʣʝʢʪʨʠʯʝʩʢʘʪʘ ʤʨʝʞʘ.

Å ʆʪʩʪʨʘʥʝʪʝ ʢʘʧʘʯʢʘʪʘ ʥʘ ʛʦʨʝʣʢʘʪʘ ʠ
ʘʜʘʧʪʝʨʠʪʝ.

Å ʀʟʧʦʣʟʚʘʡʪʝ 7 mm ʛʘʝʯʝʥ ʢʣʶʯ, ʟʘ ʜʘ
ʨʘʟʚʠʝʪʝ ʠʥʞʝʢʪʦʨʠʪʝ

Å ɿʘʤʝʥʝʪʝ ʠʥʞʝʢʪʦʨʘ ʩ ʪʝʟʠ ʦʪ
ʢʦʤʧʣʝʢʪʘ ʟʘ ʧʨʝʚʢʣʶʯʚʘʥʝ ʥʘ ʛʘʟ,
ʩʲʩ ʩʲʦʪʚʝʪʥʠʪʝ ʜʠʘʤʝʪʨʠ ʟʘ ʚʠʜʘ
ʥʘ ʛʘʟ, ʢʦʡʪʦ ʱʝ ʙʲʜʝ ʠʟʧʦʣʟʚʘʥ, ʚ
ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʠʥʬʦʨʤʘʮʠʷʪʘ ʦʪ
ʪʘʙʣʠʮʘʪʘ ʥʘ ʠʥʞʝʢʪʦʨʠʪʝ.

ɸʜʘʧʪʝʨ

ʅʘʢʨʘʡʥʠʢ

ɸʜʘʧʪʝʨ

ʏʘʰʢʘ

ʏʘʰʢʘ ʥʘ 
ʛʦʨʝʣʢʘʪʘ

ʈʝʛʫʣʠʨʘʥʝ ʟʘ ʥʘʤʘʣʷʚʘʥʝ ʚʠʩʦʯʠʥʘʪʘ 
ʥʘ ʧʣʘʤʲʢʘ:
ʇʲʨʚʦ ʩʝ ʫʚʝʨʝʪʝ, ʯʝ ʫʨʝʜʲʪ ʝ ʠʟʢʣʶʯʝʥ 
ʦʪ ʟʘʭʨʘʥʚʘʥʝʪʦ ʠ ʯʝ ʧʦʜʘʚʘʥʝʪʦ ʥʘ ʛʘʟ 
ʝ ʦʪʚʦʨʝʥʦ. ʄʠʥʠʤʘʣʥʘʪʘ ʧʦʟʠʮʠʷ ʥʘ 
ʧʣʘʤʲʢʘ ʩʝ ʨʝʛʫʣʠʨʘ ʩ ʧʣʦʩʢʠʷ ʚʠʥʪ, 
ʢʦʡʪʦ ʩʝ ʥʘʤʠʨʘ ʚʲʨʭʫ ʢʣʘʧʘʥʘ. ʇʨʠ 
ʢʣʘʧʘʥʠ ʩ ʫʩʪʨʦʡʩʪʚʦ ʟʘ ʙʝʟʦʧʘʩʥʦʩʪ 
ʧʨʠ ʥʝʜʦʩʪʘʪʲʯʥʦʩʪ ʥʘ ʧʣʘʤʲʢʘ, ʚʠʥʪʲʪ 
ʩʝ ʥʘʤʠʨʘ ʦʪ ʩʪʨʘʥʘʪʘ ʥʘ ʰʧʠʥʜʝʣʘ, 
ʢʘʢʪʦ ʝ ʧʦʢʘʟʘʥʦ ʥʘ ʬʠʛʫʨʠʪʝ. ʇʨʠ 
ʢʣʘʧʘʥʠ ʙʝʟ ʫʩʪʨʦʡʩʪʚʦ ʟʘ ʙʝʟʦʧʘʩʥʦʩʪ 
ʧʨʠ ʥʝʜʦʩʪʘʪʲʯʥʦʩʪ ʥʘ ʧʣʘʤʲʢʘ, ʚʠʥʪʲʪ 
ʩʝ ʥʘʤʠʨʘ ʚʲʪʨʝ ʚ ʰʧʠʥʜʝʣʘ, ʢʘʢʪʦ ʝ 
ʧʦʢʘʟʘʥʦ ʥʘ ʬʠʛʫʨʘʪʘ. ɿʘ ʜʘ ʨʝʛʫʣʠʨʘʪʝ 
ʧʦ-ʣʝʩʥʦ ʧʦʟʠʮʠʷʪʘ ʥʘ ʧʣʘʤʲʢʘ, 
ʧʨʝʧʦʨʲʯʚʘʤʝ ʜʘ ʦʪʩʪʨʘʥʠʪʝ ʢʦʥʪʨʦʣʥʠʷ 
ʧʘʥʝʣ (ʠ ʤʠʢʨʦʧʨʝʚʢʣʶʯʚʘʪʝʣʷ, ʘʢʦ 
ʤʦʜʝʣʲʪ ʚʠ ʠʤʘ ʪʘʢʲʚ) ʧʦ ʚʨʝʤʝ ʥʘ 
ʧʨʦʤʷʥʘʪʘ. ɹʘʡʧʘʩʥʠʷʪ ʚʠʥʪ ʪʨʷʙʚʘ 
ʜʘ ʙʲʜʝ ʨʘʟʭʣʘʙʝʥ ʟʘ ʧʨʝʤʠʥʘʚʘʥʝ 
ʦʪ ʧʨʦʧʘʥ-ʙʫʪʘʥ ʢʲʤ ʧʨʠʨʦʜʝʥ ʛʘʟ. 
ɿʘ ʧʨʝʤʠʥʘʚʘʥʝ ʦʪ ʧʨʠʨʦʜʝʥ ʛʘʟ ʢʲʤ 
ʧʨʦʧʘʥ-ʙʫʪʘʥ, ʙʘʡʧʘʩʥʠʷʪ ʚʠʥʪ ʪʨʷʙʚʘ ʜʘ 
ʙʲʜʝ ʟʘʪʝʛʥʘʪ.

ɹʘʡʧʘʩ ʚʠʥʪ ɺʠʥʪ (ɺʲʪʨʝ ʚ ʜʫʧʢʘʪʘ)

ɺʝʥʪʠʣ ʩ ʫʩʪʨʦʡʩʪʚʦ ʟʘ 
ʥʝʜʦʩʪʘʪʲʯʥʦʩʪ ʥʘ ʧʣʘʤʲʢʘ

ɺʝʥʪʠʣ ʩ ʫʩʪʨʦʡʩʪʚʦ ʟʘ 
ʥʝʜʦʩʪʘʪʲʯʥʦʩʪ ʥʘ ʧʣʘʤʲʢʘ

ʆʧʨʝʜʝʣʷʥʝ ʥʘ ʤʠʥʠʤʘʣʥʘʪʘ ʧʦʟʠʮʠʷ 
ʥʘ ʧʣʘʤʲʢʘ
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ɿʘ ʜʘ ʦʧʨʝʜʝʣʠʪʝ ʤʠʥʠʤʘʣʥʘʪʘ ʧʦʟʠʮʠʷ, 
ʟʘʧʘʣʝʪʝ ʛʦʨʝʣʢʠʪʝ ʠ ʛʠ ʦʩʪʘʚʝʪʝ 
ʥʘ ʤʠʥʠʤʘʣʥʘ ʧʦʟʠʮʠʷ. ʆʪʩʪʨʘʥʝʪʝ 
ʢʦʧʯʝʪʘʪʘ, ʪʲʡ ʢʘʪʦ ʚʠʥʪʦʚʝʪʝ ʩʘ 
ʜʦʩʪʲʧʥʠ ʩʘʤʦ ʢʦʛʘʪʦ ʢʦʧʯʝʪʘʪʘ ʩʘ 
ʦʪʩʪʨʘʥʝʥʠ. ʉ ʧʦʤʦʱʪʘ ʥʘ ʤʘʣʢʘ 
ʦʪʚʝʨʪʢʘ ʟʘʪʝʛʥʝʪʝ ʠʣʠ ʨʘʟʭʣʘʙʝʪʝ 
ʙʘʡʧʘʩʥʠʷ ʚʠʥʪ ʥʘ ʦʢʦʣʦ 90 ʛʨʘʜʫʩʘ. 
ɻʘʟʲʪ ʩʝ ʨʘʟʧʨʝʜʝʣʷ ʜʦʙʨʝ, ʢʦʛʘʪʦ 
ʧʣʘʤʲʢʲʪ ʝ ʩ ʜʲʣʞʠʥʘ ʥʘʡ-ʤʘʣʢʦ 
4mm. ʋʚʝʨʝʪʝ ʩʝ, ʯʝ ʢʦʛʘʪʦ ʧʣʘʤʲʢʲʪ 
ʧʨʝʤʠʥʘʚʘ ʦʪ ʤʘʢʩʠʤʘʣʥʦ ʧʦʣʦʞʝʥʠʝ 
ʜʦ ʤʠʥʠʤʘʣʥʦ, ʪʦʡ ʥʝ ʩʧʠʨʘ. ʉʲʟʜʘʡʪʝ 
ʠʟʢʫʩʪʚʝʥ ʚʷʪʲʨ ʩ ʨʲʢʘʪʘ ʩʠ ʢʲʤ 
ʧʣʘʤʲʢʘ, ʟʘ ʜʘ ʚʠʜʠʪʝ ʜʘʣʠ ʧʣʘʤʲʮʠʪʝ 
ʩʘ ʩʪʘʙʠʣʥʠ.
ʇʨʦʤʷʥʘ ʥʘ ʚʭʦʜʷʱʠʷ ʦʪʚʦʨ ʟʘ ʛʘʟ
ɿʘ ʥʷʢʦʠ ʩʪʨʘʥʠ ʚʠʜʲʪ ʥʘ ʚʭʦʜʘ ʟʘ ʛʘʟ 
ʤʦʞʝ ʜʘ ʙʲʜʝ ʨʘʟʣʠʯʝʥ ʟʘ ʧʨʦʧʘʥ-
ʙʫʪʘʥ ʛʘʟ/ʧʨʠʨʦʜʝʥ ʛʘʟ. ɺ ʪʘʢʲʚ ʩʣʫʯʘʡ 
ʠʟʚʘʜʝʪʝ ʜʝʡʩʪʚʘʱʠʪʝ ʚʨʲʟʢʠ ʤʝʞʜʫ 
ʢʦʤʧʦʥʝʥʪʠʪʝ ʠ ʛʘʡʢʠʪʝ (ʘʢʦ ʠʤʘ 
ʪʘʢʠʚʘ) ʠ ʩʚʲʨʞʝʪʝ ʥʦʚʠʷ ʠʟʪʦʯʥʠʢ 
ʥʘ ʛʘʟ ʧʦ ʩʲʦʪʚʝʪʥʠʷ ʥʘʯʠʥ. ʇʨʠ 
ʚʩʠʯʢʠ ʫʩʣʦʚʠʷ, ʚʩʠʯʢʠ ʢʦʤʧʦʥʝʥʪʠ, 
ʠʟʧʦʣʟʚʘʥʠ ʚ ʛʘʟʦʚʠʪʝ ʚʨʲʟʢʠ, ʪʨʷʙʚʘ 
ʜʘ ʙʲʜʘʪ ʦʜʦʙʨʝʥʠ ʦʪ ʤʝʩʪʥʠʪʝ ʠ/ʠʣʠ 
ʤʝʞʜʫʥʘʨʦʜʥʠʪʝ ʦʨʛʘʥʠ. ɿʘ ʚʩʠʯʢʠ 
ʛʘʟʦʚʠ ʚʨʲʟʢʠ ʥʘʧʨʘʚʝʪʝ ʩʧʨʘʚʢʘ ʚ 
Ăʉʚʲʨʟʚʘʥʝ ʩ ʛʘʟʦʩʥʘʙʜʷʚʘʥʝ ʠ ʧʦʚʨʝʜʠ, 
ʩʚʲʨʟʘʥʠ ʩ ʠʟʪʠʯʘʥʝ ʥʘ ʛʘʟñ.

2.5 ɽʣʝʢʪʨʠʯʝʩʢʘ ʚʨʲʟʢʘ 
ʠ ʙʝʟʦʧʘʩʥʦʩʪ

ʇʈɽɼʋʇʈɽɾɼɽʅʀɽ: 
ɽʣʝʢʪʨʠʯʝʩʢʦʪʦ ʩʚʲʨʟʚʘʥʝ ʥʘ ʪʦʟʠ 
ʫʨʝʜ ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʟʚʲʨʰʠ ʦʪ 

ʦʪʦʨʠʟʠʨʘʥ ʩʝʨʚʠʟ ʠʣʠ ʢʚʘʣʠʬʠʮʠʨʘʥ 
ʝʣʝʢʪʨʦʪʝʭʥʠʢ, ʩʲʛʣʘʩʥʦ ʠʥʩʪʨʫʢʮʠʠʪʝ ʚ 
ʨʲʢʦʚʦʜʩʪʚʦʪʦ ʠ ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ 
ʤʝʩʪʥʠʪʝ ʨʘʟʧʦʨʝʜʙʠ.

ʇʈɽɼʋʇʈɽɾɼɽʅʀɽ: ʋʈɽɼʒʊ 
ʊʈʗɹɺɸ ɼɸ ɹʒɼɽ ɿɸɿɽʄɽʅ.

Å ʇʨʝʜʠ ʜʘ ʚʢʣʶʯʠʪʝ ʫʨʝʜʘ ʚ
ʝʣʝʢʪʨʠʯʝʩʢʦʪʦ ʟʘʭʨʘʥʚʘʥʝ,
ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʨʦʚʝʨʠ ʜʘʣʠ
ʥʘʧʨʝʞʝʥʠʝʪʦ ʥʘ ʫʨʝʜʘ (ʤʘʨʢʠʨʘʥʦ
ʥʘ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʘʪʘ ʪʘʙʝʣʢʘ ʥʘ
ʫʨʝʜʘ) ʝ ʩʲʦʙʨʘʟʝʥʦ ʩ ʥʘʣʠʯʥʦʪʦ
ʟʘʭʨʘʥʚʘʱʦ ʥʘʧʨʝʞʝʥʠʝ, ʘ
ʟʘʭʨʘʥʚʘʱʘʪʘ ʝʣʝʢʪʨʠʯʝʩʢʘ
ʠʥʩʪʘʣʘʮʠʷ ʪʨʷʙʚʘ ʜʘ ʤʦʞʝ ʜʘ ʨʘʙʦʪʠ
ʩ ʤʦʱʥʦʩʪʪʘ ʥʘ ʫʨʝʜʘ (ʩʲʱʦ ʪʘʢʘ
ʧʦʩʦʯʝʥʘ ʥʘ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʘʪʘ
ʪʘʙʝʣʢʘ).

Å ʋʚʝʨʝʪʝ ʩʝ, ʯʝ ʧʦ ʚʨʝʤʝ ʥʘ
ʠʥʩʪʘʣʘʮʠʷʪʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʠʟʦʣʠʨʘʥʠ

ʧʨʦʚʦʜʥʠʮʠ. ɽʜʥʘ ʥʝʧʨʘʚʠʣʥʘ 
ʚʨʲʟʢʘ ʤʦʞʝ ʜʘ ʧʦʚʨʝʜʠ ʫʨʝʜʘ. ɸʢʦ 
ʟʘʭʨʘʥʚʘʱʠʷʪ ʢʘʙʝʣ ʝ ʧʦʚʨʝʜʝʥ 
ʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʧʦʜʤʝʥʝʥ, 
ʪʦʚʘ ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʟʚʲʨʰʠ ʦʪ 
ʢʚʘʣʠʬʠʮʠʨʘʥ ʧʝʨʩʦʥʘʣ.

Å ʅʝ ʠʟʧʦʣʟʚʘʡʪʝ ʘʜʘʧʪʝʨʠ, ʢʦʥʪʘʢʪʠ ʩ
ʤʥʦʛʦ ʛʥʝʟʜʘ ʠ/ʠʣʠ ʫʜʲʣʞʠʪʝʣʠ.

Å ɿʘʭʨʘʥʚʘʱʠʷ ʢʘʙʝʣ ʪʨʷʙʚʘ ʜʘ ʩʝ
ʜʲʨʞʠ ʜʘʣʝʯ ʦʪ ʛʦʨʝʱʠʪʝ ʯʘʩʪʠ ʥʘ
ʫʨʝʜʘ ʠ ʥʝ ʪʨʷʙʚʘ ʜʘ ʩʝ ʦʛʲʚʘ ʠʣʠ
ʧʨʠʪʠʩʢʘ. ɺ ʧʨʦʪʠʚʝʥ ʩʣʫʯʘʡ, ʢʘʙʝʣʲʪ
ʤʦʞʝ ʜʘ ʩʝ ʧʦʚʨʝʜʠ, ʢʦʝʪʦ ʜʘ ʜʦʚʝʜʝ
ʜʦ ʢʲʩʦ ʩʲʝʜʠʥʝʥʠʝ.

Å ɸʢʦ ʫʨʝʜʲʪ ʥʝ ʝ ʩʚʲʨʟʘʥ ʢʲʤ
ʝʣʝʢʪʨʠʯʝʩʢʘʪʘ ʤʨʝʞʘ ʩ ʱʝʧʩʝʣ,
ʟʘ ʜʘ ʩʝ ʩʧʘʟʚʘʪ ʧʨʘʚʠʣʘʪʘ ʟʘ
ʙʝʟʦʧʘʩʥʦʩʪ, ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ
ʧʦʣʶʩʝʥ ʨʘʟʝʜʠʥʠʪʝʣ (ʩ ʤʠʥʠʤʘʣʥʦ
ʨʘʟʩʪʦʷʥʠʝ ʤʝʞʜʫ ʢʦʥʪʘʢʪʠʪʝ 3 ʤʤ).

Å ʋʨʝʜʲʪ ʝ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʘ ʨʘʙʦʪʠ ʩʲʩ
ʟʘʭʨʘʥʚʘʥʝ 220-240V ~. ɸʢʦ ʚʘʰʝʪʦ
ʝʣʝʢʪʨʦʩʥʘʙʜʷʚʘʥʝ ʝ ʨʘʟʣʠʯʥʦ,
ʩʚʲʨʞʝʪʝ ʩʝ ʩ ʫʧʲʣʥʦʤʦʱʝʥʠʷ
ʩʝʨʚʠʟʝʥ ʧʝʨʩʦʥʘʣ ʠʣʠ ʩ
ʢʚʘʣʠʬʠʮʠʨʘʥ ʝʣʝʢʪʨʦʪʝʭʥʠʢ.

Å ɿʘʭʨʘʥʚʘʱʠʷʪ ʢʘʙʝʣ (H05VV-F)
ʪʨʷʙʚʘ ʜʘ ʝ ʩ ʜʦʩʪʘʪʲʯʥʘ ʜʲʣʞʠʥʘ, ʟʘ
ʜʘ ʤʦʞʝ ʜʘ ʩʝ ʩʚʲʨʞʝ ʢʲʤ ʫʨʝʜʘ.

Å ʉʣʝʜ ʢʘʪʦ ʩʝ ʤʦʥʪʠʨʘ ʫʨʝʜʘ,
ʠʟʢʣʶʯʚʘʪʝʣʷʪ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʣʝʩʥʦ
ʜʦʩʪʲʧʝʥ.

Å ʋʚʝʨʝʪʝ ʩʝ. ʯʝ ʚʩʠʯʢʠʪʝ ʚʨʲʟʢʠ ʩʘ
ʟʘʪʝʛʥʘʪʠ ʘʜʝʢʚʘʪʥʦ.

Å ʌʠʢʩʠʨʘʡʪʝ ʟʘʭʨʘʥʚʘʱʠʷ ʢʘʙʝʣ
ʚ ʢʘʙʝʣʥʘʪʘ ʩʢʦʙʘ, ʩʣʝʜ ʢʦʝʪʦ
ʟʘʪʚʦʨʝʪʝ ʢʘʧʘʢʘ.

Å ʉʚʲʨʟʚʘʥʝʪʦ ʥʘ ʢʣʝʤʥʘʪʘ ʢʫʪʠʷ ʝ
ʧʦʩʪʘʚʝʥʦ ʚʲʨʭʫ ʢʣʝʤʥʘʪʘ ʢʫʪʠʷ.

4 4
N N PEPE

L3 L2 L1 L

5 5

3 32 21 1
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2.6 ʂʦʤʧʣʝʢʪ ʩʨʝʱʫ ʥʘʢʣʦʥʷʚʘʥʝ

ʉʢʦʙʘ ʧʨʦʪʠʚ 
ʥʘʢʣʦʥʷʚʘʥʝ 
(x1) (ʱʝ ʙʲʜʝ 
ʤʦʥʪʠʨʘʥʘ ʥʘ 
ʩʪʝʥʘʪʘ) ɼʶʙʝʣ (x1)

ɺʠʥʪ (x1)

1 2

3

ʇʣʠʢʯʝʪʦ ʟʘ ʜʦʢʫʤʝʥʪʠ 
ʩʲʜʲʨʞʘ ʢʦʤʧʣʝʢʪ ʧʨʦʪʠʚ ʥʘʢʣʘʥʷʥʝ. 
ɿʘʢʨʝʧʝʪʝ ʙʝʟ ʜʘ ʟʘʪʷʛʘʪʝ ʩʢʦʙʘʪʘ 
ʧʨʦʪʠʚ ʥʘʢʣʦʥʷʚʘʥʝ (1) ʢʲʤ ʩʪʝʥʘʪʘ 
ʩ ʧʦʤʦʱʪʘ ʥʘ ʚʠʥʪʘ (2) ʠ ʜʶʙʝʣʘ (3), 
ʩʣʝʜʚʘʡʢʠ ʠʟʤʝʨʚʘʥʠʷʪʘ, ʧʦʢʘʟʘʥʠ 
ʥʘ ʬʠʛʫʨʘʪʘ ʠ ʚ ʪʘʙʣʠʮʘʪʘ ʧʦ-ʜʦʣʫ. 
ʈʝʛʫʣʠʨʘʡʪʝ ʚʠʩʦʯʠʥʘʪʘ ʥʘ ʩʢʦʙʘʪʘ 
ʩʨʝʱʫ ʥʘʢʣʦʥʷʚʘʥʝ, ʪʘʢʘ ʯʝ ʜʘ ʟʘʩʪʘʥʝ 
ʥʘ ʝʜʥʘ ʣʠʥʠʷ ʩ ʛʥʝʟʜʦʪʦ ʥʘ ʧʝʯʢʘʪʘ ʠ 
ʟʘʪʝʛʥʝʪʝ ʚʠʥʪʘ. ʅʘʪʠʩʥʝʪʝ ʫʨʝʜʘ ʢʲʤ 
ʩʪʝʥʘʪʘ, ʢʘʪʦ ʩʝ ʫʚʝʨʠʪʝ, ʯʝ ʩʢʦʙʘʪʘ 
ʧʨʦʪʠʚ ʥʘʢʣʦʥʷʚʘʥʝ ʝ ʚ ʛʥʝʟʜʦʪʦ ʥʘ 
ʟʘʜʥʘʪʘ ʩʪʨʘʥʘ ʥʘ ʫʨʝʜʘ.

A

B

ʉʢʦʙʘ  
ʧʨʦʪʠʚ  
ʥʘʢʣʦ 
ʥʷʚʘʥʝ

ʉʪʝʥʘ

ʈʘʟʤʝʨʠ ʥʘ ʧʨʦʜʫʢʪʘ  
(ʰʠʨʠʥʘ X ʜʲʣʙʦʯʠʥʘ X 

ʚʠʩʦʯʠʥʘ) (ʩm)
A (mm) B (mm)

60x60x90 (ʜʚʦʡʥʘ ʬʫʨʥʘ) 297,5 52

50x60x90 (ʜʚʦʡʥʘ ʬʫʨʥʘ) 247,5 52

90x60x85 430 107

60x60x90 309,5 112

60x60x85 309,5 64

50x60x90 247,5 112

50x60x85 247,5 64

50x50x90 247,5 112

50x50x85 247,5 64

2.7 ʅʘʩʪʨʦʡʢʘ ʥʘ ʢʨʘʯʝʪʘʪʘ
ʇʨʦʜʫʢʪʲʪ ʝ ʧʦʩʪʘʚʝʥ ʚʲʨʭʫ ʯʝʪʠʨʠ 
ʨʝʛʫʣʠʨʫʝʤʠ ʢʨʘʯʝʪʘ. ɿʘ ʙʝʟʦʧʘʩʥʘ 
ʨʘʙʦʪʘ ʝ ʚʘʞʥʦ ɺʘʰʠʷʪ ʫʨʝʜ ʜʘ ʝ 
ʧʨʘʚʠʣʥʦ ʙʘʣʘʥʩʠʨʘʥ. ʇʨʝʜʠ ʜʘ 
ʟʘʧʦʯʥʝʪʝ ʜʘ ʛʦʪʚʠʪʝ ʩʝ ʫʚʝʨʝʪʝ, ʯʝ 
ʫʨʝʜʲʪ ʝ ʥʠʚʝʣʠʨʘʥ. ɿʘ ʜʘ ʫʚʝʣʠʯʠʪʝ 
ʚʠʩʦʯʠʥʘʪʘ ʥʘ ʫʨʝʜʘ, ʟʘʚʲʨʪʝʪʝ 
ʢʨʘʯʝʪʘʪʘ ʦʙʨʘʪʥʦ ʥʘ ʯʘʩʦʚʥʠʢʦʚʘʪʘ 
ʩʪʨʝʣʢʘ. ɿʘ ʜʘ ʥʘʤʘʣʠʪʝ ʚʠʩʦʯʠʥʘʪʘ 
ʥʘ ʫʨʝʜʘ, ʟʘʚʲʨʪʝʪʝ ʢʨʘʯʝʪʘʪʘ ʧʦ 
ʯʘʩʦʚʥʠʢʦʚʘʪʘ ʩʪʨʝʣʢʘ.
ɺʲʟʤʦʞʥʦ ʝ ʜʘ ʧʦʚʜʠʛʥʝʪʝ ʚʠʩʦʯʠʥʘʪʘ ʥʘ 
ʫʨʝʜʘ ʜʦ 30 mm, ʨʝʛʫʣʠʨʘʡʢʠ ʢʨʘʯʝʪʘʪʘ. 
ʋʨʝʜʲʪ ʝ ʪʝʞʲʢ ʠ ʧʨʝʧʦʨʲʯʚʘʤʝ ʜʘ ʙʲʜʝ 
ʚʜʠʛʘʥ ʦʪ ʤʠʥʠʤʫʤ 2 ʯʦʚʝʢʘ. ʅʠʢʦʛʘ ʥʝ 
ʜʲʨʧʘʡʪʝ ʫʨʝʜʘ.
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3. ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ ʅɸ ʇʈʆɼʋʂʊɸ
ɺʘʞʥʦ: ʉʧʝʮʠʬʠʢʘʮʠʠʪʝ ʥʘ ʧʨʦʜʫʢʪʘ ʩʘ ʨʘʟʣʠʯʥʠ ʠ ʠʟʛʣʝʜʲʪ ʥʘ ʧʨʦʜʫʢʪʘ ʤʦʞʝ
ʜʘ ʩʝ ʨʘʟʣʠʯʘʚʘ ʦʪ ʧʦʢʘʟʘʥʠʷ ʥʘ ʩʣʝʜʚʘʱʠʪʝ ʬʠʛʫʨʠ.

ʉʧʠʩʲʢ ʥʘ ʢʦʤʧʦʥʝʥʪʠʪʝ

1

2

3

4

5

1. ɻʦʪʚʘʨʩʢʠ ʧʣʦʪ
2. ʂʦʥʪʨʦʣʝʥ ʧʘʥʝʣ
3. ɼʨʲʞʢʘ ʥʘ ʚʨʘʪʘʪʘ ʥʘ ʬʫʨʥʘʪʘ
4. ɺʨʘʪʘ ʥʘ ʬʫʨʥʘʪʘ
5. ʈʝʛʫʣʠʨʫʝʤ ʢʨʘʢ

ʂʦʥʪʨʦʣʝʥ ʧʘʥʝʣ

6. ʊʘʡʤʝʨ
7. ɹʫʪʦʥ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʨʘʙʦʪʘʪʘ ʥʘ ʬʫʨʥʘʪʘ
8. ɹʫʪʦʥ ʟʘ ʪʝʨʤʦʩʪʘʪʘ ʥʘ ʬʫʨʥʘʪʘ
9. ɹʫʪʦʥ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʢʦʪʣʦʥʘ

6 7 8 9 9 9 9
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4. ʀɿʇʆʃɿɺɸʅɽ ʅɸ ʇʈʆɼʋʂʊɸ

4.1 ʀʟʧʦʣʟʚʘʥʝ ʥʘ ʛʘʟʦʚʠʪʝ ʛʦʨʝʣʢʠ
ɿʘʧʘʣʚʘʥʝ ʥʘ ʛʦʨʝʣʢʠʪʝ
ʉʠʤʚʦʣʲʪ ʟʘ ʧʦʟʠʮʠʷ ʥʘʜ ʚʩʝʢʠ ʦʪ 
ʢʦʥʪʨʦʣʠʪʝ ʧʦʢʘʟʚʘ ʛʦʨʝʣʢʘʪʘ, ʢʦʷʪʦ ʩʝ 
ʫʧʨʘʚʣʷʚʘ ʦʪ ʢʦʥʪʨʦʣʘ.
ʈʲʯʥʦ ʟʘʧʘʣʚʘʥʝ ʥʘ ʛʘʟʦʚʠʪʝ ʛʦʨʝʣʢʠ
ɸʢʦ ʚʘʰʠʷʪ ʫʨʝʜ ʥʝ ʝ ʦʙʦʨʫʜʚʘʥ ʩ 
ʧʦʜʧʦʤʘʛʘʱʠ ʟʘʧʘʣʚʘʥʝʪʦ ʬʫʥʢʮʠʠ 
ʠʣʠ ʚ ʩʣʫʯʘʡ, ʯʝ ʠʤʘ ʥʝʠʟʧʨʘʚʥʦʩʪ 
ʚ ʝʣʝʢʪʨʠʯʝʩʢʘʪʘ ʤʨʝʞʘ, ʩʣʝʜʚʘʡʪʝ 
ʧʨʦʮʝʜʫʨʠʪʝ, ʠʟʙʨʦʝʥʠ ʧʦ-ʜʦʣʫ:
ɿʘ ʛʦʨʝʣʢʠʪʝ ʥʘ ʢʦʪʣʦʥʘ: ʅʘʪʠʩʥʝʪʝ 
ʙʫʪʦʥʘ ʥʘ ʛʦʨʝʣʢʘʪʘ, ʢʦʷʪʦ ʠʩʢʘʪʝ ʜʘ 
ʟʘʧʘʣʠʪʝ, ʠ ʛʦ ʥʘʪʠʩʢʘʡʪʝ ʚʲʨʪʝʡʢʠ 
ʚ ʦʙʨʘʪʥʘ ʥʘ ʯʘʩʦʚʥʠʢʦʚʘʪʘ ʩʪʨʝʣʢʘ 
ʧʦʩʦʢʘ, ʜʦʢʘʪʦ ʙʫʪʦʥʲʪ ʜʦʩʪʠʛʥʝ 
ʤʘʢʩʠʤʘʣʥʘ ʧʦʟʠʮʠʷ. ʇʨʦʜʲʣʞʝʪʝ ʜʘ 
ʥʘʪʠʩʢʘʪʝ ʙʫʪʦʥʘ ʠ ʟʘʜʨʲʞʪʝ ʢʣʝʯʢʘ 
ʢʠʙʨʠʪ, ʟʘʧʘʣʢʘ ʠʣʠ ʜʨʫʛʦ ʩʨʝʜʩʪʚʦ ʟʘ 
ʚʲʟʧʣʘʤʝʥʷʚʘʥʝ ʚ ʛʦʨʥʠʷ ʧʝʨʠʤʝʪʲʨ 
ʥʘ ʛʦʨʝʣʢʘʪʘ. ʇʨʝʤʝʩʪʝʪʝ ʠʟʪʦʯʥʠʢʘ 
ʥʘ ʚʲʟʧʣʘʤʝʥʷʚʘʥʝ, ʚʝʜʥʘʛʘ ʩʣʝʜ ʢʘʪʦ 
ʚʠʜʠʪʝ ʩʪʘʙʠʣʝʥ ʧʣʘʤʲʢ.

ɽʣʝʢʪʨʠʯʝʩʢʦ ʟʘʧʘʣʚʘʥʝ ʯʨʝʟ 
ʢʦʧʯʝʪʦ ʟʘ ʫʧʨʘʚʣʝʥʠʝ

ʅʘʪʠʩʥʝʪʝ ʢʦʧʯʝʪʦ ʟʘ ʛʦʨʝʣʢʘʪʘ, ʢʦʷʪʦ 
ʠʩʢʘʪʝ ʜʘ ʟʘʧʘʣʠʪʝ, ʠ ʛʦ ʜʨʲʞʪʝ ʥʘʪʠʩʥʘʪʦ, 
ʜʦʢʘʪʦ ʛʦ ʚʲʨʪʠʪʝ ʦʙʨʘʪʥʦ ʥʘ ʯʘʩʦʚʥʠʢʦʚʘʪʘ 
ʩʪʨʝʣʢʘ, ʜʦʢʘʪʦ ʢʦʧʯʝʪʦ ʝ ʚ ʧʦʟʠʮʠʷ ʥʘ 
90 ʛʨʘʜʫʩʘ. ʄʠʢʨʦ-ʧʨʝʚʢʣʶʯʚʘʪʝʣʷʪ ʧʦʜ 
ʢʦʧʯʝʪʦ ʱʝ ʩʲʟʜʘʚʘ ʠʩʢʨʠ ʯʨʝʟ ʧʨʦʙʢʘʪʘ 
ʟʘ ʠʩʢʨʘ, ʜʦʢʘʪʦ ʜʲʨʞʠʪʝ ʢʦʧʯʝʪʦ ʟʘ 
ʫʧʨʘʚʣʝʥʠʝ ʥʘʪʠʩʥʘʪʦ. ʅʘʪʠʩʢʘʡʪʝ 
ʢʦʧʯʝʪʦ, ʜʦʢʘʪʦ ʚʠʜʠʪʝ ʩʪʘʙʠʣʝʥ ʧʣʘʤʲʢ 
ʥʘ ʛʦʨʝʣʢʘʪʘ.
ʋʩʪʨʦʡʩʪʚʦ ʟʘ ʟʘʱʠʪʘ ʥʘ ʧʣʘʤʲʢʘ
ɻʦʨʝʣʢʠ ʥʘ ʢʦʪʣʦʥʘ
ʂʦʪʣʦʥʠ, ʦʙʦʨʫʜʚʘʥʠ ʩ ʫʩʪʨʦʡʩʪʚʦ 
ʟʘ ʟʘʱʠʪʘ ʥʘ ʧʣʘʤʲʢʘ, ʦʩʠʛʫʨʷʚʘʪ 
ʩʠʛʫʨʥʦʩʪ ʚ ʩʣʫʯʘʡ ʥʘ ʩʣʫʯʘʡʥʦ 
ʟʘʛʘʩʚʘʥʝ ʥʘ ʧʣʘʤʲʢʘ. ɸʢʦ ʚʲʟʥʠʢʥʝ 
ʪʘʢʲʚ ʩʣʫʯʘʡ, ʫʩʪʨʦʡʩʪʚʦʪʦ ʱʝ ʙʣʦʢʠʨʘ 
ʣʠʥʠʠʪʝ ʥʘ ʛʘʟʦʚʠʪʝ ʛʦʨʝʣʢʠ ʠ ʱʝ ʩʝ 
ʠʟʙʝʛʥʝ ʥʘʪʨʫʧʚʘʥʝʪʦ ʥʘ ʥʝʠʟʛʦʨʷʣ ʛʘʟ. 
ʀʟʯʘʢʘʡʪʝ 90 ʩʝʢʫʥʜʠ, ʧʨʝʜʠ ʦʪʥʦʚʦ 
ʜʘ ʚʲʟʧʣʘʤʝʥʠʪʝ ʠʟʛʘʩʥʘʣʘʪʘ ʛʘʟʦʚʘ 
ʛʦʨʝʣʢʘ.

4.2 ʂʦʥʪʨʦʣʠ ʥʘ ʢʦʪʣʦʥʘ
ɻʦʨʝʣʢʠ ʥʘ ʢʦʪʣʦʥʘ
ɹʫʪʦʥʲʪ ʠʤʘ ʪʨʠ ʧʦʟʠʮʠʠ: ʠʟʢʣʶʯʝʥʦ 
(0), ʤʘʢʩʠʤʘʣʥʘ ʩʪʝʧʝʥ (ʩʠʤʚʦʣ ʩ ʚʠʩʦʢ 

ʧʣʘʤʲʢ) ʠ ʤʠʥʠʤʘʣʥʘ ʩʪʝʧʝʥ (ʩʠʤʚʦʣ 
ʩ ʤʘʣʲʢ ʧʣʘʤʲʢ). ɿʘʧʘʣʝʪʝ ʛʦʨʝʣʢʘʪʘ ʩ 
ʙʫʪʦʥ ʥʘ ʤʘʢʩʠʤʘʣʥʘ ʧʦʟʠʮʠʷ; ʩʣʝʜ ʪʦʚʘ 
ʤʦʞʝʪʝ ʜʘ ʨʝʛʫʣʠʨʘʪʝ ʧʣʘʤʲʢʘ ʤʝʞʜʫ 
ʤʘʢʩʠʤʘʣʥʘʪʘ ʠ ʤʠʥʠʤʘʣʥʘ ʧʦʟʠʮʠʠ. ʅʝ 
ʨʘʙʦʪʝʪʝ ʩ ʛʦʨʝʣʢʘʪʘ, ʢʦʛʘʪʦ ʙʫʪʦʥʲʪ ʝ 
ʤʝʞʜʫ ʧʦʟʠʮʠʠʪʝ ʤʘʢʩʠʤʫʤ ʠ ʠʟʢʣʶʯʝʥʦ.

ʇʦʟʠʮʠʷ 
ʀɿʂʃʖʏɽʅʆ

ʇʦʟʠʮʠʷ 
ʄɸʂʉʀʄɸʃʅʆ

ʇʦʟʠʮʠʷ 
ʄʀʅʀʄɸʃʅʆ

ʄʆɼʋʃʀʈɸʅɽ

ʉʣʝʜ ʟʘʧʘʣʚʘʥʝʪʦ ʧʨʦʚʝʨʝʪʝ ʚʠʟʫʘʣʥʦ 
ʧʣʘʤʲʮʠʪʝ. ɸʢʦ ʚʠʞʜʘʪʝ ʞʲʣʪ ʮʚʷʪ ʥʘ 
ʚʲʨʭʘ ʥʘ ʧʣʘʤʲʢʘ,  ʠʟʢʣʶʯʝʪʝ ʛʘʟʦʚʠʷ 
ʧʦʪʦʢ ʠ ʧʨʦʚʝʨʝʪʝ ʩʛʣʦʙʢʘʪʘ ʥʘ ʯʘʰʢʠʪʝ 
ʥʘ ʛʦʨʝʣʢʘʪʘ ʠ ʢʦʨʦʥʠʪʝ ʩʣʝʜ ʢʘʪʦ ʩʝ 
ʦʭʣʘʜʷʪ. ʋʚʝʨʝʪʝ ʩʝ, ʯʝ ʥʷʤʘ ʪʝʯʥʦʩʪ ʚ 
ʯʘʰʢʠʪʝ ʥʘ ʛʦʨʝʣʢʘʪʘ. ɸʢʦ ʧʣʘʤʲʢʲʪ ʥʘ 
ʛʦʨʝʣʢʘʪʘ ʚʥʝʟʘʧʥʦ ʠʟʛʘʩʥʝ, ʠʟʢʣʶʯʝʪʝ 
ʛʦʨʝʣʢʘʪʘ, ʧʨʦʚʝʪʨʝʪʝ ʢʫʭʥʷʪʘ ʠ 
ʠʟʯʘʢʘʡʪʝ ʧʦʥʝ 90 ʩʝʢʫʥʜʠ ʧʨʝʜʠ ʜʘ 
ʥʘʧʨʘʚʠʪʝ ʦʧʠʪ ʟʘ ʧʦʚʪʦʨʥʦ ʟʘʧʘʣʚʘʥʝ.

ʂʘʧʘʯʢʘ

ʂʦʨʦʥʘ

ʇʨʦʙʢʘ ʟʘ ʠʩʢʨʘ

ʏʘʰʢʘ ʥʘ 
ʛʦʨʝʣʢʘʪʘ

ɿʘ ʜʘ ʠʟʢʣʶʯʠʪʝ ʛʦʨʝʣʢʠʪʝ ʥʘ ʢʦʪʣʦʥʘ, 
ʟʘʚʲʨʪʝʪʝ ʙʫʪʦʥʘ ʥʘ ʛʦʨʝʣʢʘʪʘ ʥʘ 
ʧʦʟʠʮʠʷ Ă0ñ ʠʣʠ ʥʘʧʨʘʚʝʪʝ ʪʘʢʘ, ʯʝ 
ʤʘʨʢʝʨʲʪ ʥʘ ʙʫʪʦʥʘ ʥʘ ʛʦʨʝʣʢʘʪʘ ʥʘ 
ʢʦʪʣʦʥʘ ʜʘ ʙʲʜʝ ʥʘʩʦʯʝʥ ʥʘʜʦʣʫ.
ɺʘʰʠʪʝ ʢʦʪʣʦʥʠ ʠʤʘʪ ʛʦʨʝʣʢʠ ʩ ʨʘʟʣʠʯʥʠ 
ʜʠʘʤʝʪʨʠ. ʅʘʡ-ʠʢʦʥʦʤʠʯʥʠʷʪ ʥʘʯʠʥ 
ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʛʘʟ ʝ ʢʘʪʦ ʩʝ ʠʟʙʝʨʝ 
ʧʨʘʚʠʣʥʠʷʪ ʨʘʟʤʝʨ ʛʦʨʝʣʢʘ ʥʘ ʛʘʟʘ ʟʘ 
ʚʘʰʠʷ ʨʘʟʤʝʨ ʥʘ ʩʲʜʘ ʟʘ ʛʦʪʚʝʥʝ ʠ ʩʝ 
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ʥʘʩʪʨʦʠ ʧʣʘʤʲʢʲʪ ʜʦ ʤʠʥʠʤʘʣʥʘʪʘ 
ʧʦʟʠʮʠʷ, ʩʣʝʜ ʢʘʪʦ ʩʝ ʜʦʩʪʠʛʥʝ ʪʦʯʢʘʪʘ 
ʥʘ ʢʠʧʝʥʝ. ʇʨʝʧʦʨʲʯʚʘʤʝ ʚʠʥʘʛʠ 
ʜʘ ʧʦʢʨʠʚʘʪʝ ʛʦʪʚʘʨʩʢʠʷ ʩʲʜ, ʟʘ ʜʘ 
ʠʟʙʝʛʥʝʪʝ ʟʘʛʫʙʘ ʥʘ ʪʦʧʣʠʥʘ.
ɿʘ ʜʘ ʧʦʣʫʯʠʪʝ ʦʧʪʠʤʘʣʥʘ ʝʬʝʢʪʠʚʥʦʩʪ 
ʦʪ ʦʩʥʦʚʥʠʪʝ ʛʦʨʝʣʢʠ, ʧʨʝʜʣʘʛʘʤʝ ʜʘ 
ʠʟʧʦʣʟʚʘʪʝ ʩʲʜʦʚʝ ʩ ʧʣʦʩʢʦ ʜʲʥ ʩʲʩ 
ʩʣʝʜʥʠʪʝ ʜʠʘʤʝʪʨʠ. ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʧʦ-
ʤʘʣʢʠ ʩʲʜʦʚʝ ʦʪ ʤʠʥʠʤʘʣʥʠʪʝ ʨʘʟʤʝʨʠ, 
ʧʦʩʦʯʝʥʠ ʧʦ-ʜʦʣʫ, ʱʝ ʜʦʚʝʜʝ ʜʦ ʟʘʛʫʙʘ 
ʥʘ ʝʥʝʨʛʠʷ.

ɹʲʨʟʘ ʛʦʨʝʣʢʘ/ʫʦʢ ʛʦʨʝʣʢʘ 22-26 cm 

ʇʦʣʫ-ʙʲʨʟʘ ʛʦʨʝʣʢʘ 14-22 cm 

ʇʦʤʦʱʥʘ ʛʦʨʝʣʢʘ: 12-18 cm

ʋʚʝʨʝʪʝ ʩʝ, ʯʝ ʚʲʨʭʦʚʝʪʝ ʥʘ ʧʣʘʤʲʮʠʪʝ 
ʥʝ ʩʝ ʨʘʟʧʨʦʩʪʨʘʥʷʚʘʪ ʧʦ ʚʲʥʰʥʠʷ 
ʧʝʨʠʤʝʪʲʨ ʥʘ ʩʲʜʘ, ʪʲʡ ʢʘʪʦ ʪʦʚʘ 
ʤʦʞʝ ʜʘ ʧʦʚʨʝʜʠ ʧʣʘʩʪʤʘʩʦʚʠʪʝ 
ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ, ʢʘʪʦ ʜʨʲʞʢʠ.
ʂʦʛʘʪʦ ʛʦʨʝʣʢʠʪʝ ʥʝ ʩʝ ʠʟʧʦʣʟʚʘʪ 
ʟʘ ʧʨʦʜʲʣʞʠʪʝʣʥʦ ʚʨʝʤʝ, ʚʠʥʘʛʠ 
ʠʟʢʣʶʯʚʘʡʪʝ ʛʣʘʚʥʠʷ ʢʦʥʪʨʦʣʝʥ ʢʣʘʧʘʥ 
ʟʘ ʛʘʟ.

ʇʈɽɼʋʇʈɽɾɼɽʅʀɽ:
Å ʀʟʧʦʣʟʚʘʡʪʝ ʩʘʤʦ ʩʲʜʦʚʝ ʩ ʧʣʦʩʢʦ

ʜʲʥʦ ʩ ʜʝʙʝʣʠ ʦʩʥʦʚʠ.
Å ʋʚʝʨʝʪʝ ʩʝ, ʯʝ ʦʩʥʦʚʘʪʘ ʥʘ ʩʲʜʘ

ʝ ʩʫʭʘ, ʧʨʝʜʠ ʜʘ ʷ ʧʦʩʪʘʚʠʪʝ ʥʘ
ʛʦʨʝʣʢʘʪʘ.

Å ʂʦʛʘʪʦ ʫʨʝʜʲʪ ʨʘʙʦʪʠ, ʪʝʤʧʝʨʘʪʫʨʘʪʘ
ʥʘ ʯʘʩʪʠʪʝ ʤʫ ʤʦʞʝ ʜʘ ʩʪʘʥʝ ʤʥʦʛʦ
ʚʠʩʦʢʘ. ɿʘʜʲʣʞʠʪʝʣʥʦ ʝ ʜʝʮʘʪʘ ʠ
ʞʠʚʦʪʥʠʪʝ ʜʘ ʩʝ ʜʲʨʞʘʪ ʥʘʩʪʨʘʥʠ ʦʪ
ʛʦʨʝʣʢʘʪʘ ʧʦ ʚʨʝʤʝ ʠ ʩʣʝʜ ʛʦʪʚʝʥʝ.

Å ʉʣʝʜ ʫʧʦʪʨʝʙʘ ʢʦʪʣʦʥʲʪ ʦʩʪʘʚʘ ʤʥʦʛʦ
ʛʦʨʝʱ ʟʘ ʧʨʦʜʲʣʞʠʪʝʣʝʥ ʧʝʨʠʦʜ
ʦʪ ʚʨʝʤʝ. ʅʝ ʛʦ ʜʦʢʦʩʚʘʡʪʝ ʠ ʥʝ
ʧʦʩʪʘʚʷʡʪʝ ʧʨʝʜʤʝʪʠ ʚʲʨʭʫ ʥʝʛʦ.

Å ʅʠʢʦʛʘ ʥʝ ʧʦʩʪʘʚʷʡʪʝ ʥʦʞʦʚʝ, ʚʠʣʠʮʠ,
ʣʲʞʠʮʠ ʠ ʢʘʧʘʮʠ ʥʘ ʢʦʪʣʦʥʠʪʝ, ʪʲʡ
ʢʘʪʦ ʪʝ ʱʝ ʩʝ ʥʘʛʦʨʝʱʷʪ ʠ ʤʦʞʝ ʜʘ
ʧʨʠʯʠʥʷʪ ʩʝʨʠʦʟʥʠ ʠʟʛʘʨʷʥʠʷ.

Å ʅʝ ʧʦʟʚʦʣʷʚʘʡʪʝ ʥʘ ʜʨʲʞʢʠʪʝ ʥʘ
ʩʲʜʘ ʠʣʠ ʜʨʫʛʠ ʧʨʠʙʦʨʠ ʜʘ ʩʪʲʨʯʘʪ ʦʪ
ʨʲʙʦʚʝʪʝ ʥʘ ʛʦʪʚʘʨʩʢʠʷ ʧʣʦʪ.

ʊʠʛʘʥ ʩ ʢʨʲʛʣʦ 
ʜʲʥʦ

ʊʠʛʘʥ ʩ ʤʘʣʲʢ 
ʜʠʘʤʝʪʲʨ

ɼʲʥʦʪʦ ʥʘ ʪʠʛʘʥʘ 
ʥʝ ʝ ʮʝʥʪʨʠʨʘʥʦ

 ɹʫʪʦʥʠ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʧʣʦʪʘ
ʉ ʢʦʪʣʦʥʠ
ʅʘʛʨʝʚʘʪʝʣʷʪ ʩʝ ʢʦʥʪʨʦʣʠʨʘ ʦʪ ʙʫʪʦʥ ʩ 6 
ʧʦʟʠʮʠʠ.
ʅʘʛʨʝʚʘʪʝʣʥʘʪʘ ʧʣʦʯʘ ʤʦʞʝ ʜʘ ʩʝ 
ʟʘʜʝʡʩʪʚʘ ʯʨʝʟ ʚʢʣʶʯʚʘʥʝ ʥʘ ʙʫʪʦʥʘ 
ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʚ ʝʜʥʘ ʦʪ ʪʝʟʠ ʧʦʟʠʮʠʠ. 
ʇʣʦʯʘʪʘ ʤʦʞʝ ʜʘ ʩʝ ʟʘʜʝʡʩʪʚʘ ʯʨʝʟ 
ʚʢʣʶʯʚʘʥʝ ʥʘ ʙʫʪʦʥʘ ʟʘ ʫʧʨʘʚʣʝʥʠʝ 
ʚ ʝʜʥʘ ʦʪ ʪʝʟʠ ʧʦʟʠʮʠʠ. ʀʥʜʠʢʘʪʦʨʲʪ 
ʟʘ ʚʢʣʶʯʚʘʥʝ/ʠʟʢʣʶʯʚʘʥʝ ʥʘ ʧʘʥʝʣʘ 
ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʧʦʢʘʟʚʘ ʢʦʠ ʢʦʪʣʦʥʠ ʩʝ 
ʠʟʧʦʣʟʚʘʪ.
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ʇʦʟʠʮʠʷ 
ʥʘ 

ʙʫʪʦʥʘ
ʌʫʥʢʮʠʷ

0 ʇʦʟʠʮʠʷ Off (ʀʟʢʣ.)

1 ɿʘ ʜʘ ʨʘʟʪʦʧʠʪʝ ʤʘʩʣʦ ʠ ʪ.ʥ. ʠ ʜʘ 
ʟʘʪʦʧʣʠʪʝ ʤʘʣʢʠ ʢʦʣʠʯʝʩʪʚʘ ʪʝʯʥʦʩʪ

2
ɿʘ ʟʘʪʦʧʣʷʥʝ ʥʘ ʛʦʣʝʤʠ ʢʦʣʠʯʝʩʪʚʘ 
ʪʝʯʥʦʩʪ ɿʘ ʧʨʠʛʦʪʚʷʥʝ ʥʘ ʢʨʝʤʦʚʝ ʠ 

ʩʦʩʦʚʝ

3 ɿʘ ʨʘʟʤʨʘʟʷʚʘʥʝ ʥʘ ʭʨʘʥʘ ʟʘ ʛʦʪʚʝʥʝ

4 ɿʘ ʧʨʠʛʦʪʚʷʥʝ ʥʘ ʜʝʣʠʢʘʪʥʦ ʤʝʩʦ ʠ 
ʨʠʙʘ

5 ɿʘ ʧʝʯʝʥʝ ʥʘ ʤʝʩʦ ʠ ʧʲʨʞʦʣʠ

6 ɿʘ ʚʘʨʝʥʝ ʛʦʣʷʤʦ ʢʦʣʠʯʝʩʪʚʦ ʪʝʯʥʦʩʪ 
ʠʣʠ ʟʘ ʟʘʧʲʨʞʚʘʥʝ

ʇʈɽɼʋʇʈɽɾɼɽʅʀɽ:
Å ʂʦʛʘʪʦ ʨʘʙʦʪʠʪʝ ʩ ʢʦʪʣʦʥʘ ʟʘ ʧʲʨʚʠ

ʧʲʪ ʠʣʠ ʩʣʝʜ ʢʘʪʦ ʥʝ ʝ ʙʠʣ ʠʟʧʦʣʟʚʘʥ
ʟʘ ʧʨʦʜʲʣʞʠʪʝʣʝʥ ʧʝʨʠʦʜ ʦʪ ʚʨʝʤʝ, ʝ
ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʩʝ ʦʪʩʪʨʘʥʠ ʚʩʷʢʘʢʚʘ
ʚʣʘʞʥʦʩʪ, ʢʦʷʪʦ ʤʦʞʝ ʜʘ ʩʝ ʥʘʪʨʫʧʘ
ʦʢʦʣʦ ʝʣʝʢʪʨʠʯʝʩʢʠʪʝ ʝʣʝʤʝʥʪʠ
ʥʘ ʧʣʦʯʘʪʘ. ɿʘ ʪʘʟʠ ʮʝʣ ʚʢʣʶʯʝʪʝ
ʢʦʪʣʦʥʘ ʥʘ ʥʘʡ-ʥʠʩʢʘ ʩʪʝʧʝʥ ʟʘ ʦʢʦʣʦ
20 ʤʠʥʫʪʠ.

Å ʅʠʢʦʛʘ ʥʝ ʨʘʙʦʪʝʪʝ ʩ ʧʣʦʪʘ ʙʝʟ
ʪʝʥʜʞʝʨʠ ʚʲʨʭʫ ʥʝʛʦ.

Å ʀʟʧʦʣʟʚʘʡʪʝ ʩʘʤʦ ʪʝʥʜʞʝʨʠ ʩ ʧʣʦʩʢʦ
ʜʲʥʦ ʩ ʜʝʙʝʣʘ ʦʩʥʦʚʘ.

Å ʋʚʝʨʝʪʝ ʩʝ, ʯʝ ʜʲʥʦʪʦ ʥʘ ʪʠʛʘʥʘ ʝ
ʩʫʭʦ, ʧʨʝʜʠ ʜʘ ʛʦ ʧʦʩʪʘʚʠʪʝ ʥʘ ʧʣʦʪʘ.

Å ʂʦʛʘʪʦ ʧʣʦʪʲʪ ʨʘʙʦʪʠ ʩʝ ʫʚʝʨʝʪʝ, ʯʝ
ʪʝʥʜʞʝʨʘʪʘ ʝ ʮʝʥʪʨʠʨʘʥʘ ʧʨʘʚʠʣʥʦ.

Å ʅʠʢʦʛʘ ʥʝ ʠʟʧʦʣʟʚʘʡʪʝ ʪʝʥʜʞʝʨʘ ʩ ʧʦ-
ʤʘʣʲʢ ʠʣʠ ʧʦ-ʛʦʣʷʤ ʜʠʘʤʝʪʲʨ ʦʪ ʪʦʟʠ
ʥʘ ʢʦʪʣʦʥʘ, ʪʲʡ ʢʘʪʦ ʪʦʚʘ ʱʝ ʜʦʚʝʜʝ
ʜʦ ʟʘʛʫʙʘ ʥʘ ʝʥʝʨʛʠʷ.

ʂʨʲʛʣʘ ʦʩʥʦʚʘ ʟʘ 
ʢʘʩʝʨʦʣʠ ʟʘ ʩʦʩʦʚʝ

ʂʘʩʝʨʦʣʘ ʟʘ ʩʦʩʦʚʝ 
ʩ ʤʘʣʲʢ ʜʠʘʤʪʝʲʨ

ʆʩʥʦʚʘ ʥʘ ʢʘʩʝʨʦʣʘʪʘ 
ʟʘ ʩʦʩʦʚʝ, ʢʦʷʪʦ ʥʝ ʝ 

ʟʘʜʘʜʝʥʘ

Å ɸʢʦ ʝ ʚʲʟʤʦʞʥʦ,
ʚʠʥʘʛʠ ʧʦʩʪʘʚʷʡʪʝ ʢʘʧʘʮʠʪʝ ʥʘ
ʪʝʥʜʞʝʨʠʪʝ, ʟʘ ʜʘ ʠʟʙʝʛʥʝʪʝ ʟʘʛʫʙʘ
ʥʘ ʪʦʧʣʠʥʘ.

Å ʊʝʤʧʝʨʘʪʫʨʘʪʘ ʥʘ ʜʦʩʪʲʧʥʠʪʝ ʯʘʩʪʠ
ʤʦʞʝ ʜʘ ʩʝ ʧʦʚʠʰʠ, ʜʦʢʘʪʦ ʫʨʝʜʲʪ
ʨʘʙʦʪʠ. ʅʝʦʙʭʦʜʠʤʦ ʝ ʜʘ ʜʲʨʞʠʪʝ
ʜʝʮʘʪʘ ʠ ʞʠʚʦʪʥʠʪʝ ʜʘʣʝʯ ʦʪ ʧʣʦʪʘ
ʧʦ ʚʨʝʤʝ ʥʘ ʫʧʦʪʨʝʙʘ ʠ ʜʦʢʘʪʦ ʩʝ
ʦʭʣʘʜʠ ʥʘʧʲʣʥʦ ʩʣʝʜ ʫʧʦʪʨʝʙʘ.

Å ɸʢʦ ʟʘʙʝʣʝʞʠʪʝ ʧʫʢʥʘʪʠʥʘ ʥʘ ʧʣʦʪʘ,
ʪʦ ʪʨʷʙʚʘ ʥʝʟʘʙʘʚʥʦ ʜʘ ʛʦ ʠʟʢʣʶʯʠʪʝ
ʠ ʠ ʩʲʱʠʷʪ ʜʘ ʩʝ ʩʤʝʥʠ ʦʪ ʦʪʦʨʠʟʠʨʘʥ
ʩʝʨʚʠʟʝʥ ʧʝʨʩʦʥʘʣ ʠʣʠ ʪʝʭʥʠʢ.

4.3 ɹʫʪʦʥʠ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʬʫʨʥʘʪʘ
ɹʫʪʦʥ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʬʫʥʢʮʠʠʪʝ ʥʘ 
ʬʫʨʥʘʪʘ
ɿʘʚʲʨʪʝʪʝ ʙʫʪʦʥʘ ʜʦ ʩʲʦʪʚʝʪʥʠʷ ʩʠʤʚʦʣ 
ʥʘ ʞʝʣʘʥʘʪʘ ʬʫʥʢʮʠʷ ʟʘ ʛʦʪʚʝʥʝ. ɿʘ 
ʧʦʜʨʦʙʥʦʩʪʠ ʟʘ ʨʘʟʣʠʯʥʠʪʝ ʬʫʥʢʮʠʠ 
ʚʠʞʪʝ ñʌʫʥʢʮʠʠ ʥʘ ʬʫʨʥʘʪʘò.
ɹʫʪʦʥ ʟʘ ʪʝʨʤʦʩʪʘʪʘ ʥʘ ʬʫʨʥʘʪʘ
ʉʣʝʜ ʢʘʪʦ ʠʟʙʝʨʝʪʝ ʬʫʥʢʮʠʷ ʟʘ ʛʦʪʚʝʥʝ, 
ʟʘʚʲʨʪʝʪʝ ʙʫʪʦʥʘ, ʟʘ ʜʘ ʟʘʜʘʜʝʪʝ 
ʞʝʣʘʥʘʪʘ ʪʝʤʧʝʨʘʪʫʨʘ. ʀʥʜʠʢʘʪʦʨʲʪ 
ʟʘ ʪʝʨʤʦʩʪʘʪʘ ʥʘ ʬʫʨʥʘʪʘ ʱʝ ʩʚʝʪʥʝ, 
ʢʦʛʘʪʦ ʪʝʨʤʦʩʪʘʪʲʪ ʝ ʚ ʜʝʡʩʪʚʠʝ, ʟʘ 
ʜʘ ʟʘʛʨʝʝ ʬʫʨʥʘʪʘ ʠʣʠ ʜʘ ʧʦʜʜʲʨʞʘ 
ʪʝʤʧʝʨʘʪʫʨʘʪʘ.
ʌʫʥʢʮʠʠ ʥʘ ʬʫʨʥʘʪʘ
* ʌʫʥʢʮʠʠʪʝ ʥʘ ʚʘʰʘʪʘ ʬʫʨʥʘ ʤʦʞʝ ʜʘ ʩʝ
ʨʘʟʣʠʯʘʚʘʪ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʤʦʜʝʣʘ ʥʘ
ʧʨʦʜʫʢʪʘ.
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ʆʩʚʝʪʠʪʝʣʥʦ ʪʷʣʦ 
ʚʲʚ ʬʫʨʥʘʪʘ: ʑʝ ʩʝ 
ʚʢʣʶʯʠ ʩʘʤʦ 
ʦʩʚʝʪʣʝʥʠʝʪʦ ʚʲʚ 
ʬʫʨʥʘʪʘ. ʊʦ ʱʝ 
ʦʩʪʘʥʝ ʚʢʣʶʯʝʥʦ ʧʦ 
ʚʨʝʤʝ ʥʘ ʬʫʥʢʮʠʷʪʘ 
ʟʘ ʛʦʪʚʝʥʝ.

ʌʫʥʢʮʠʷ ʟʘ 
ʨʘʟʤʨʘʟʷʚʘʥʝ: 
ʇʨʝʜʫʧʨʝʜʠʪʝʣʥʠʪʝ 
ʩʚʝʪʣʠʥʠ ʥʘ ʬʫʨʥʘʪʘ 
ʱʝ ʩʝ ʚʢʣʶʯʘʪ ʠ 
ʚʝʥʪʠʣʘʪʦʨʲʪ ʱʝ 
ʟʘʧʦʯʥʝ ʜʘ ʨʘʙʦʪʠ. ɿʘ 

ʜʘ ʠʟʧʦʣʟʚʘʪʝ ʬʫʥʢʮʠʷʪʘ ʟʘ 
ʨʘʟʤʨʘʟʷʚʘʥʝ, ʧʦʩʪʘʚʝʪʝ ʟʘʤʨʘʟʝʥʘʪʘ 
ʭʨʘʥʘ ʚʲʚ ʬʫʨʥʘʪʘ ʚʲʨʭʫ ʣʘʚʠʮʘ ʥʘ 
ʪʨʝʪʘ ʧʦʟʠʮʠʷ ʦʪ ʜʦʣʥʘʪʘ ʩʪʨʘʥʘ ʥʘ 
ʬʫʨʥʘʪʘ. ʇʨʝʧʦʨʲʯʚʘ ʩʝ ʜʘ ʧʦʩʪʘʚʷʪʝ 
ʪʘʚʘ ʧʦʜ ʨʘʟʤʨʘʟʷʚʘʱʘʪʘ ʩʝ ʭʨʘʥʘ, ʟʘ ʜʘ 
ʩʲʙʝʨʝʪʝ ʚʦʜʘʪʘ ʦʪ ʩʪʦʧʷʚʘʥʝʪʦ ʥʘ ʣʝʜʘ. 
ʊʘʟʠ ʬʫʥʢʮʠʷ ʥʝ ʧʨʠʛʦʪʚʷ ʠ ʥʝ ʠʟʧʠʯʘ 
ʭʨʘʥʘʪʘ. ʉʣʫʞʠ ʩʘʤʦ ʟʘ ʨʘʟʤʨʘʟʷʚʘʥʝ.

ʊʫʨʙʦ ʬʫʥʢʮʠʷ: 
ɺʢʣʶʯʚʘʪ ʩʝ 
ʪʝʨʤʦʩʪʘʪʲʪ ʠ 
ʧʨʝʜʫʧʨʝʜʠʪʝʣʥʠʪʝ 
ʩʚʝʪʣʠʥʥʠ 
ʠʥʜʠʢʘʪʦʨʠ ʥʘ 
ʬʫʨʥʘʪʘ ʠ ʟʘʧʦʯʚʘʪ 

ʨʘʙʦʪʘ ʧʨʲʩʪʝʥʦʚʠʜʥʠʷʪ ʥʘʛʨʝʚʘʪʝʣʝʥ 
ʝʣʝʤʝʥʪ ʠ ʚʝʥʪʠʣʘʪʦʨʲʪ. ʊʫʨʙʦ 
ʬʫʥʢʮʠʷʪʘ ʨʘʟʧʨʝʜʝʣʷ ʨʘʚʥʦʤʝʨʥʦ 
ʪʦʧʣʠʥʘʪʘ ʚʲʚ ʬʫʨʥʘʪʘ, ʛʦʪʚʝʡʢʠ 
ʨʘʚʥʦʤʝʨʥʦ ʭʨʘʥʘʪʘ ʚʲʨʭʫ ʚʩʠʯʢʠ 
ʨʝʰʝʪʢʠ. ʇʨʝʧʦʨʲʯʚʘ ʩʝ ʜʘ ʧʦʜʛʨʝʝʪʝ 
ʬʫʨʥʘʪʘ ʟʘ ʦʢʦʣʦ 10 ʤʠʥʫʪʠ.

ʉʪʘʪʠʯʥʠ ʛʦʪʚʘʨʩʢʠ 
ʬʫʥʢʮʠʠ: 
ʊʝʨʤʦʩʪʘʪʲʪ ʥʘ 
ʬʫʨʥʘʪʘ ʠ 
ʧʨʝʜʫʧʨʝʜʠʪʝʣʥʠʪʝ 
ʩʚʝʪʣʠʥʥʠ 
ʠʥʜʠʢʘʪʦʨʠ ʩʝ 
ʚʢʣʶʯʚʘʪ ʠ ʛʦʨʥʠʷʪ ʠ 

ʜʦʣʥʠʷʪ ʥʘʛʨʝʚʘʪʝʣʥʠ ʝʣʝʤʝʥʪʠ 
ʟʘʧʦʯʚʘʪ ʨʘʙʦʪʘ. ʉʪʘʪʠʯʥʠʪʝ ʛʦʪʚʘʨʩʢʠ 
ʬʫʥʢʮʠʠ ʠʟʣʲʯʚʘʪ ʪʦʧʣʠʥʘ, ʦʩʠʛʫʨʷʚʘʡʢʠ 
ʨʘʚʥʦʤʝʨʥʦ ʠʟʧʠʯʘʥʝ ʥʘ ʭʨʘʥʘʪʘ. ʊʦʚʘ ʝ 
ʠʜʝʘʣʥʦ ʨʝʰʝʥʠʝ ʧʨʠ ʧʝʯʝʥʝ ʥʘ ʭʣʷʙ, 
ʢʝʡʢʦʚʝ, ʧʘʩʪʘ, ʣʘʟʘʥʷ ʠ ʧʠʮʘ. 
ʇʨʝʧʦʨʲʯʚʘ ʩʝ ʜʘ ʧʦʜʛʨʝʝʪʝ ʬʫʨʥʘʪʘ ʟʘ 
10 ʤʠʥʫʪʠ ʠ ʜʘ ʛʦʪʚʠʪʝ ʷʩʪʠʷʪʘ ʩʘʤʦ ʥʘ 
ʝʜʥʘ ʣʘʚʠʮʘ ʧʦ ʚʨʝʤʝ ʥʘ ʪʘʟʠ ʬʫʥʢʮʠʷ.

ʌʫʥʢʮʠʷ ʟʘ ʨʘʙʦʪʘ ʩ 
ʚʝʥʪʠʣʘʪʦʨ: 
ɺʢʣʶʯʚʘʪ ʩʝ 
ʪʝʨʤʦʩʪʘʪʲʪ ʠ 
ʧʨʝʜʫʧʨʝʜʠʪʝʣʥʠʪʝ 
ʩʚʝʪʣʠʥʥʠ 
ʠʥʜʠʢʘʪʦʨʠ ʥʘ 

ʬʫʨʥʘʪʘ ʠ ʟʘʧʦʯʚʘʪ ʨʘʙʦʪʘ ʛʦʨʥʠʪʝ ʠ 
ʜʦʣʥʠʪʝ ʥʘʛʨʝʚʘʪʝʣʥʠ ʝʣʝʤʝʥʪʠ ʠ 
ʚʝʥʪʠʣʘʪʦʨʲʪ. ʊʘʟʠ ʬʫʥʢʮʠʷ ʝ ʧʦʜʭʦʜʷʱʘ 
ʟʘ ʧʝʯʝʥʝ ʥʘ ʪʝʩʪʝʥʠ ʠʟʜʝʣʠʷ. 
ʇʨʠʛʦʪʚʷʥʝʪʦ ʩʝ ʠʟʚʲʨʰʚʘ ʦʪ ʛʦʨʥʠʷ ʠ 
ʜʦʣʥʠʷ ʥʘʛʨʝʚʘʪʝʣʥʠ ʝʣʝʤʝʥʪʠ ʚʲʚ 
ʬʫʨʥʘʪʘ ʠ ʯʨʝʟ ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʚʲʟʜʫʰʥʘ 
ʮʠʨʢʫʣʘʮʠʷ ʦʪ ʚʝʥʪʠʣʘʪʦʨʘ, ʢʦʝʪʦ 
ʧʨʠʜʘʚʘ ʣʝʢ ʝʬʝʢʪ ʥʘ ʧʝʯʝʥʝ ʥʘ ʩʢʘʨʘ ʥʘ 
ʭʨʘʥʘʪʘ. ʇʨʝʧʦʨʲʯʚʘ ʩʝ ʜʘ ʧʦʜʛʨʝʝʪʝ 
ʬʫʨʥʘʪʘ ʟʘ ʦʢʦʣʦ 10 ʤʠʥʫʪʠ. ʌʫʥʢʮʠʷʪʘ ʩ 
ʚʝʥʪʠʣʘʪʦʨ ʠ ʜʦʣʝʥ ʥʘʛʨʝʚʘʪʝʣʝʥ 
ʝʣʝʤʝʥʪ ʝ ʠʜʝʘʣʥʘ ʟʘ ʧʝʯʝʥʝ ʥʘ ʭʨʘʥʠ, 
ʢʘʪʦ ʧʠʮʘ. ɺʦʜʠ ʜʦ ʨʘʚʥʦʤʝʨʥʦ ʠʟʧʠʯʘʥʝ 
ʟʘ ʢʨʘʪʢʦ ʚʨʝʤʝ. ɺʝʥʪʠʣʘʪʦʨʲʪ 
ʨʘʟʧʨʝʜʝʣʷ ʨʘʚʥʦʤʝʨʥʦ ʪʦʧʣʠʥʘʪʘ ʚʲʚ 
ʬʫʨʥʘʪʘ, ʜʦʢʘʪʦ ʜʦʣʥʠʷʪ ʥʘʛʨʝʚʘʪʝʣʝʥ 
ʝʣʝʤʝʥʪ ʠʟʧʠʯʘ ʭʨʘʥʘʪʘ.

ʌʫʥʢʮʠʷ ʟʘ ʧʠʮʘ: 
ɺʢʣʶʯʚʘʪ ʩʝ 
ʪʝʨʤʦʩʪʘʪʲʪ ʠ 
ʧʨʝʜʫʧʨʝʜʠʪʝʣʥʠʪʝ 
ʩʚʝʪʣʠʥʥʠ 
ʠʥʜʠʢʘʪʦʨʠ ʥʘ 
ʬʫʨʥʘʪʘ ʠ ʟʘʧʦʯʚʘʪ 

ʨʘʙʦʪʘ ʧʨʲʩʪʝʥʦʚʠʜʥʠʷʪ ʠ ʜʦʣʥʠʷʪ 
ʥʘʛʨʝʚʘʪʝʣʝʥ ʝʣʝʤʝʥʪ ʠ ʚʝʥʪʠʣʘʪʦʨʲʪ. 
ʊʘʟʠ ʬʫʥʢʮʠʷ ʝ ʠʜʝʘʣʥʘ ʟʘ ʧʝʯʝʥʝ ʥʘ 
ʭʨʘʥʠ, ʢʘʪʦ ʧʠʮʘ. ɺʦʜʠ ʜʦ ʨʘʚʥʦʤʝʨʥʦ 
ʠʟʧʠʯʘʥʝ ʟʘ ʢʨʘʪʢʦ ʚʨʝʤʝ. ɼʦʢʘʪʦ 
ʚʝʥʪʠʣʘʪʦʨʲʪ ʨʘʟʧʨʝʜʝʣʷ ʨʘʚʥʦʤʝʨʥʦ 
ʪʦʧʣʠʥʘʪʘ ʚʲʚ ʬʫʨʥʘʪʘ, ʜʦʣʥʠʷʪ 
ʥʘʛʨʝʚʘʪʝʣʝʥ ʝʣʝʤʝʥʪ ʦʩʠʛʫʨʷʚʘ 
ʠʟʧʠʯʘʥʝ ʥʘ ʭʨʘʥʘʪʘ.

ʌʫʥʢʮʠʷ ʟʘ ʧʝʯʝʥʝ 
ʥʘ ʩʢʘʨʘ: ɺʢʣʶʯʚʘʪ 
ʩʝ ʪʝʨʤʦʩʪʘʪʲʪ ʠ 
ʧʨʝʜʫʧʨʝʜʠʪʝʣʥʠʪʝ 
ʩʚʝʪʣʠʥʥʠ 
ʠʥʜʠʢʘʪʦʨʠ ʥʘ 
ʬʫʨʥʘʪʘ ʠ 

ʥʘʛʨʝʚʘʪʝʣʥʠʷʪ ʝʣʝʤʝʥʪ ʥʘ ʩʢʘʨʘʪʘ 
ʟʘʧʦʯʚʘ ʨʘʙʦʪʘ. ʊʘʟʠ ʬʫʥʢʮʠʷ ʩʝ 
ʠʟʧʦʣʟʚʘ ʟʘ ʧʝʯʝʥʝ ʠ ʟʘʧʠʯʘʥʝ ʥʘ ʭʨʘʥʠ 
ʚʲʨʭʫ ʛʦʨʥʠʪʝ ʣʘʚʠʮʠ ʥʘ ʬʫʨʥʘʪʘ. ʃʝʢʦ 
ʥʘʥʝʩʝʪʝ ʦʣʠʦ ʧʦ ʪʝʣʝʥʘʪʘ ʨʝʰʝʪʢʘ, ʟʘ 
ʜʘ ʧʨʝʜʦʪʚʨʘʪʠʪʝ ʟʘʣʝʧʚʘʥʝʪʦ ʥʘ 
ʭʨʘʥʘʪʘ. ʇʦʩʪʘʚʝʪʝ ʭʨʘʥʘʪʘ ʚ ʮʝʥʪʲʨʘ ʥʘ 
ʨʝʰʝʪʢʘʪʘ. ɺʠʥʘʛʠ ʧʦʩʪʘʚʷʡʪʝ ʪʘʚʘ ʧʦʜ 
ʭʨʘʥʘʪʘ, ʟʘ ʜʘ ʫʣʦʚʠʪʝ ʢʘʧʢʠʪʝ ʤʘʟʥʠʥʘ. 
ʇʨʝʧʦʨʲʯʚʘ ʩʝ ʜʘ ʧʦʜʛʨʝʝʪʝ ʬʫʨʥʘʪʘ ʟʘ 
ʦʢʦʣʦ 10 ʤʠʥʫʪʠ.
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ʇʨʝʜʫʧʨʝʞʜʝʥʠʝ: ʇʨʠ ʧʝʯʝʥʝ ʥʘ 
ʩʢʘʨʘ ʚʨʘʪʘʪʘ ʥʘ ʬʫʨʥʘʪʘ ʪʨʷʙʚʘ ʜʘ 
ʙʲʜʝ ʟʘʪʚʦʨʝʥʘ ʠ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʜʘ 

ʙʲʜʝ ʥʘʩʪʨʦʝʥʘ ʥʘ 190ÁC.
ʌʫʥʢʮʠʷ ʟʘ ʧʦ-
ʙʲʨʟʦ ʧʝʯʝʥʝ: 
ʊʝʨʤʦʩʪʘʪʲʪ ʥʘ 
ʬʫʨʥʘʪʘ ʠ 
ʧʨʝʜʫʧʨʝʜʠʪʝʣʥʠʪʝ 
ʩʚʝʪʣʠʥʥʠ 
ʠʥʜʠʢʘʪʦʨʠ ʩʝ 

ʚʢʣʶʯʚʘʪ ʠ ʩʢʘʨʘʪʘ ʠ ʛʦʨʥʠʷʪ 
ʥʘʛʨʝʚʘʪʝʣʝʥ ʝʣʝʤʝʥʪ ʟʘʧʦʯʚʘʪ ʨʘʙʦʪʘ. 
ʊʘʟʠ ʬʫʥʢʮʠʷ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʧʦ-ʙʲʨʟʦ 
ʧʝʯʝʥʝ ʥʘ ʩʢʘʨʘ ʠ ʟʘ ʠʟʧʠʯʘʥʝ ʥʘ ʭʨʘʥʘ ʩ 
ʧʦ-ʛʦʣʷʤʘ ʧʦʚʲʨʭʥʦʩʪʥʘ ʧʣʦʱ, ʢʘʪʦ 
ʥʘʧʨʠʤʝʨ ʤʝʩʦ. ʀʟʧʦʣʟʚʘʡʪʝ ʛʦʨʥʠʪʝ 
ʣʘʚʠʮʠ ʥʘ ʬʫʨʥʘʪʘ. ʃʝʢʦ ʥʘʥʝʩʝʪʝ ʦʣʠʦ 
ʧʦ ʪʝʣʝʥʘʪʘ ʨʝʰʝʪʢʘ, ʟʘ ʜʘ 
ʧʨʝʜʦʪʚʨʘʪʠʪʝ ʟʘʣʝʧʚʘʥʝʪʦ ʥʘ ʭʨʘʥʘʪʘ. 
ʇʦʩʪʘʚʝʪʝ ʭʨʘʥʘʪʘ ʚ ʮʝʥʪʲʨʘ ʥʘ 
ʨʝʰʝʪʢʘʪʘ. ɺʠʥʘʛʠ ʧʦʩʪʘʚʷʡʪʝ ʪʘʚʘ ʧʦʜ 
ʭʨʘʥʘʪʘ, ʟʘ ʜʘ ʫʣʦʚʠʪʝ ʢʘʧʢʠʪʝ ʤʘʟʥʠʥʘ. 
ʇʨʝʧʦʨʲʯʚʘ ʩʝ ʜʘ ʧʦʜʛʨʝʝʪʝ ʬʫʨʥʘʪʘ ʟʘ 
ʦʢʦʣʦ 10 ʤʠʥʫʪʠ.

ʇʨʝʜʫʧʨʝʞʜʝʥʠʝ: ʇʨʠ ʧʝʯʝʥʝ ʥʘ 
ʩʢʘʨʘ ʚʨʘʪʘʪʘ ʥʘ ʬʫʨʥʘʪʘ ʪʨʷʙʚʘ ʜʘ 

ʙʲʜʝ ʟʘʪʚʦʨʝʥʘ ʠ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʜʘ ʙʲʜʝ 
ʥʘʩʪʨʦʝʥʘ ʥʘ 190ÁC.

ʌʫʥʢʮʠʷ ʟʘ ʜʚʦʡʥʦ 
ʠʟʧʠʯʘʥʝ ʩ 
ʚʝʥʪʠʣʘʪʦʨ: 
ɺʢʣʶʯʚʘʪ ʩʝ 
ʪʝʨʤʦʩʪʘʪʲʪ ʠ 
ʧʨʝʜʫʧʨʝʜʠʪʝʣʥʠʪʝ 
ʩʚʝʪʣʠʥʥʠ 

ʠʥʜʠʢʘʪʦʨʠ ʥʘ ʬʫʨʥʘʪʘ ʠ ʟʘʧʦʯʚʘʪ 
ʨʘʙʦʪʘ ʩʢʘʨʘʪʘ, ʛʦʨʥʠʷʪ ʥʘʛʨʝʚʘʪʝʣʝʥ 
ʝʣʝʤʝʥʪ ʠ ʚʝʥʪʠʣʘʪʦʨʲʪ. ʊʘʟʠ ʬʫʥʢʮʠʷ 
ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʧʦ-ʙʲʨʟʦ ʧʝʯʝʥʝ ʥʘ ʩʢʘʨʘ 
ʥʘ ʧʦ-ʧʣʲʪʥʘ ʭʨʘʥʘ ʠ ʟʘ ʠʟʧʠʯʘʥʝ ʥʘ 
ʭʨʘʥʘ ʩ ʧʦ-ʛʦʣʷʤʘ ʧʦʚʲʨʭʥʦʩʪʥʘ ʧʣʦʱ. 
ɼʚʘʪʘ ʥʘʛʨʝʚʘʪʝʣʥʠ ʝʣʝʤʝʥʪʘ ʠ ʩʢʘʨʘʪʘ 
ʱʝ ʩʝ ʝʥʝʨʛʠʟʠʨʘʪ ʩ ʧʦʤʦʱʪʘ ʥʘ 
ʚʝʥʪʠʣʘʪʦʨʘ, ʟʘ ʜʘ ʩʝ ʦʩʠʛʫʨʠ 
ʨʘʚʥʦʤʝʨʥʦ ʠʟʧʠʯʘʥʝ. ʀʟʧʦʣʟʚʘʡʪʝ 
ʛʦʨʥʠʪʝ ʣʘʚʠʮʠ ʥʘ ʬʫʨʥʘʪʘ. ʃʝʢʦ 
ʥʘʥʝʩʝʪʝ ʦʣʠʦ ʧʦ ʪʝʣʝʥʘʪʘ ʨʝʰʝʪʢʘ, ʟʘ 
ʜʘ ʧʨʝʜʦʪʚʨʘʪʠʪʝ ʟʘʣʝʧʚʘʥʝʪʦ ʥʘ 
ʭʨʘʥʘʪʘ. ʇʦʩʪʘʚʝʪʝ ʭʨʘʥʘʪʘ ʚ ʮʝʥʪʲʨʘ ʥʘ 
ʨʝʰʝʪʢʘʪʘ. ɺʠʥʘʛʠ ʧʦʩʪʘʚʷʡʪʝ ʪʘʚʘ ʧʦʜ 
ʭʨʘʥʘʪʘ, ʟʘ ʜʘ ʫʣʦʚʠʪʝ ʢʘʧʢʠʪʝ ʤʘʟʥʠʥʘ. 
ʇʨʝʧʦʨʲʯʚʘ ʩʝ ʜʘ ʧʦʜʛʨʝʝʪʝ ʬʫʨʥʘʪʘ ʟʘ 
ʦʢʦʣʦ 10 ʤʠʥʫʪʠ.

ʇʨʝʜʫʧʨʝʞʜʝʥʠʝ: ʇʨʠ ʧʝʯʝʥʝ ʥʘ 
ʩʢʘʨʘ ʚʨʘʪʘʪʘ ʥʘ ʬʫʨʥʘʪʘ ʪʨʷʙʚʘ ʜʘ 
ʙʲʜʝ ʟʘʪʚʦʨʝʥʘ ʠ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʜʘ 

ʙʲʜʝ ʥʘʩʪʨʦʝʥʘ ʥʘ 190ÁC.

4.4 ʀʟʧʦʣʟʚʘʥʝ ʥʘ ʤʝʭʘʥʠʯʥʠʷ ʪʘʡʤʝʨ
ʆʧʠʩʘʥʠʝ ʥʘ ʬʫʥʢʮʠʠʪʝ

M ʈʲʯʥʘ ʨʘʙʦʪʘ

0..........100 ʈʘʙʦʪʘ ʯʨʝʟ ʨʝʛʫʣʠʨʘʥʝ ʥʘ 
ʪʘʡʤʝʨʘ

ʈʲʯʥʘ ʨʘʙʦʪʘ
ʂʦʛʘʪʦ ʟʘʚʲʨʪʠʪʝ ʙʫʪʦʥʘ ʥʘ ʪʘʡʤʝʨʘ 
ʜʦ ʧʦʣʦʞʝʥʠʝ ĂMñ, ʱʝ ʤʦʞʝʪʝ ʜʘ 
ʨʘʙʦʪʠʪʝ ʩ ʬʫʨʥʘʪʘ ʧʨʦʜʲʣʞʠʪʝʣʥʦ. 
ʂʦʛʘʪʦ ʟʘʚʲʨʪʠʪʝ ʙʫʪʦʥʘ ʥʘ ʪʘʡʤʝʨʘ ʜʦ 
ʧʦʣʦʞʝʥʠʝ Ă0ñ, ʬʫʨʥʘʪʘ ʥʷʤʘ ʜʘ ʨʘʙʦʪʠ.
ʈʘʙʦʪʘ ʯʨʝʟ ʨʝʛʫʣʠʨʘʥʝ ʥʘ ʪʘʡʤʝʨʘ
ɿʘʜʘʡʪʝ ʞʝʣʘʥʦʪʦ ʚʨʝʤʝ ʥʘ ʛʦʪʚʝʥʝ, 
ʢʘʪʦ ʟʘʚʲʨʪʠʪʝ ʙʫʪʦʥʘ ʥʘ ʪʘʡʤʝʨʘ 
ʜʦ ʧʦʣʦʞʝʥʠʝ ʤʝʞʜʫ 0 ʠ 100 ʤʠʥʫʪʠ. 
ʂʦʛʘʪʦ ʪʘʡʤʝʨʲʪ ʜʦʩʪʠʛʥʝ ʥʫʣʘ, ʬʫʨʥʘʪʘ 
ʘʚʪʦʤʘʪʠʯʥʦ ʱʝ ʩʝ ʠʟʢʣʶʯʠ ʠ ʱʝ 
ʧʨʦʟʚʫʯʠ ʟʚʫʢʦʚʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ.

4.5 ɸʢʩʝʩʦʘʨʠ 
ɼʲʣʙʦʢʘ ʪʘʚʘ 
ɼʲʣʙʦʢʘʪʘ ʪʘʚʘ ʝ ʥʘʡ-ʜʦʙʨʝ ʜʘ ʩʝ 
ʠʟʧʦʣʟʚʘ ʟʘ ʟʘʜʫʰʘʚʘʥʝ.
ʇʦʩʪʘʚʝʪʝ ʪʘʚʘʪʘ ʚ ʢʦʡʪʦ ʠ ʜʘ ʝ ʨʘʬʪ ʠ ʷ 
ʥʘʪʠʩʥʝʪʝ ʜʦʢʨʘʡ, ʟʘ ʜʘ ʩʝ ʫʚʝʨʠʪʝ, ʯʝ ʝ 
ʧʦʩʪʘʚʝʥʘ ʧʨʘʚʠʣʥʦ.

ʈʝʰʝʪʲʯʥʘ ʩʢʘʨʘ
ʈʝʰʝʪʲʯʥʘʪʘ ʩʢʘʨʘ ʝ ʥʘʡ-ʜʦʙʨʝ ʜʘ ʩʝ 
ʠʟʧʦʣʟʚʘ ʟʘ ʧʝʯʝʥʝ ʠʣʠ ʟʘ ʦʙʨʘʙʦʪʢʘ ʥʘ 
ʭʨʘʥʠ ʚ ʩʲʜʦʚʝ, ʧʦʜʭʦʜʷʱʠ ʟʘ ʬʫʨʥʘ.

ʇʈɽɼʋʇʈɽɾɼɽʅʀɽ
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ʇʦʩʪʘʚʝʪʝ ʧʨʘʚʠʣʥʦ ʨʝʰʝʪʢʘʪʘ ʚ 
ʩʲʦʪʚʝʪʥʠʷ ʨʘʬʪ ʚʲʚ ʬʫʨʥʘʪʘ ʠ ʷ 
ʥʘʪʠʩʥʝʪʝ ʜʦʢʨʘʡ.

5. ʇʆʏʀʉʊɺɸʅɽ ʀ
ʇʆɼɼʈʒɾʂɸ

5.1 ʇʦʯʠʩʪʚʘʥʝ
ʇʈɽɼʋʇʈɽɾɼɽʅʀɽ: ʀʟʢʣʶʯʝʪʝ 
ʫʨʝʜʘ ʠ ʛʦ ʦʩʪʘʚʝʪʝ ʜʘ ʩʝ ʦʭʣʘʜʠ 
ʧʨʝʜʠ ʧʦʯʠʩʪʚʘʥʝ.

ʆʙʱʠ ʠʥʩʪʨʫʢʮʠʠ
Å ʇʨʝʜʠ ʜʘ ʠʟʧʦʣʟʚʘʪʝ ʧʦʯʠʩʪʚʘʱʠ

ʤʘʪʝʨʠʘʣʠ ʟʘ ʫʨʝʜʘ, ʧʨʦʚʝʨʝʪʝ
ʜʘʣʠ ʪʝ ʩʘ ʧʦʜʭʦʜʷʱʠ ʠ ʜʘʣʠ ʩʝ
ʧʨʝʧʦʨʲʯʚʘʪ ʦʪ ʧʨʦʠʟʚʦʜʠʪʝʣʷ.

Å ʀʟʧʦʣʟʚʘʡʪʝ ʢʨʝʤʦʦʙʨʘʟʥʠ ʠʣʠ ʪʝʯʥʠ
ʧʦʯʠʩʪʚʘʱʠ ʧʨʝʧʘʨʘʪʠ, ʢʦʠʪʦ ʥʝ
ʩʲʜʲʨʞʘʪ ʯʘʩʪʠʮʠ. ʅʝ ʠʟʧʦʣʟʚʘʡʪʝ
ʩʲʜʲʨʞʘʱʠ ʩʦʜʘ ʢʘʫʩʪʠʢ ʢʨʝʤʦʚʝ
(ʢʦʨʦʟʠʚʥʠ), ʘʙʨʘʟʠʚʥʠ ʧʦʯʠʩʪʚʘʱʠ
ʧʫʜʨʠ, ʛʨʫʙʠ ʪʝʣʯʝʪʘ ʠʣʠ ʪʚʲʨʜʠ
ʠʥʩʪʨʫʤʝʥʪʠ, ʪʲʡ ʢʘʪʦ ʪʦʚʘ ʤʦʞʝ ʜʘ
ʧʦʚʨʝʜʠ ʛʦʪʚʘʨʩʢʠʪʝ ʧʦʚʲʨʭʥʦʩʪʠ.

ʅʝ ʠʟʧʦʣʟʚʘʡʪʝ ʧʦʯʠʩʪʚʘʱʠ 
ʧʨʝʧʘʨʘʪʠ, ʢʦʠʪʦ ʩʲʜʲʨʞʘʪ ʯʘʩʪʠʮʠ, 
ʪʲʡ ʢʘʪʦ ʤʦʛʘʪ ʜʘ ʥʘʜʨʘʩʢʘʪ 

ʩʪʲʢʣʦʪʦ, ʝʤʘʡʣʠʨʘʥʠʪʝ ʠʣʠ ʙʦʷʜʠʩʘʥʠ 
ʯʘʩʪʠ ʥʘ ʫʨʝʜʘ.
Å ɸʢʦ ʠʤʘ ʧʨʝʣʠʚʘʥʝ ʥʘ ʪʝʯʥʦʩʪʠ,

ʧʦʯʠʩʪʝʪʝ ʥʝʟʘʙʘʚʥʦ, ʟʘ ʜʘ ʠʟʙʝʛʥʝʪʝ
ʧʦʚʨʝʜʘ ʚ ʯʘʩʪʠʪʝ.

ʅʝ ʠʟʧʦʣʟʚʘʡʪʝ ʧʘʨʦʯʠʩʪʘʯʢʠ ʟʘ 
ʧʦʯʠʩʪʚʘʥʝ ʥʘ ʯʘʩʪʠ ʦʪ ʫʨʝʜʘ.

ʇʦʯʠʩʪʚʘʥʝ ʥʘ ʚʲʪʨʝʰʥʦʩʪʪʘ ʥʘ 
ʬʫʨʥʘʪʘ
Å ɺʲʪʨʝʰʥʦʩʪʪʘ ʥʘ ʝʤʘʡʣʠʨʘʥʠʪʝ

ʬʫʨʥʠ ʩʝ ʧʦʯʠʩʪʚʘ ʥʘʡ-ʜʦʙʨʝ, ʢʦʛʘʪʦ
ʬʫʨʥʘʪʘ ʝ ʪʦʧʣʘ.

Å ɹʲʨʰʝʪʝ ʬʫʨʥʘʪʘ ʩ ʤʝʢʘ ʢʲʨʧʘ,
ʥʘʪʦʧʝʥʘ ʚʲʚ ʚʦʜʘ ʩ ʧʨʝʧʘʨʘʪ ʩʣʝʜ
ʚʩʷʢʘ ʫʧʦʪʨʝʙʘ. ʉʣʝʜ ʪʦʚʘ ʠʟʙʲʨʰʝʪʝ

ʬʫʨʥʘʪʘ ʦʪʥʦʚʦ ʩ ʚʣʘʞʥʘ ʢʲʨʧʘ ʠ 
ʩʣʝʜ ʪʦʚʘ ʷ ʧʦʜʩʫʰʝʪʝ. 

Å ʄʦʞʝ ʜʘ ʩʝ ʥʘʣʦʞʠ ʜʘ ʠʟʧʦʣʟʚʘʪʝ
ʪʝʯʥʠ ʧʦʯʠʩʪʚʘʱʠ ʤʘʪʝʨʠʘʣʠ ʟʘ
ʧʲʣʥʦ ʧʦʯʠʩʪʚʘʥʝ ʥʘ ʬʫʨʥʘʪʘ.

ʇʦʯʠʩʪʚʘʥʝ ʥʘ ʛʘʟʦʚʠʷ ʢʦʪʣʦʥ
Å ʈʝʜʦʚʥʦ ʧʦʯʠʩʪʚʘʡʪʝ ʛʘʟʦʚʠʷ ʢʦʪʣʦʥ.
Å ʀʟʚʘʜʝʪʝ ʦʧʦʨʠʪʝ ʥʘ ʢʦʪʣʦʥʘ,

ʢʘʧʘʯʢʠʪʝ ʠ ʢʦʨʦʥʠʪʝ ʥʘ ʛʦʨʝʣʢʠʪʝ ʥʘ
ʢʦʪʣʦʥʠʪʝ.

Å ʀʟʙʲʨʰʝʪʝ ʧʦʚʲʨʭʥʦʩʪʪʘ ʥʘ ʢʦʪʣʦʥʘ
ʩ ʤʝʢʘ ʢʲʨʧʘ, ʥʘʪʦʧʝʥʘ ʚ ʨʘʟʪʚʦʨ
ʥʘ ʧʨʝʧʘʨʘʪ ʟʘ ʩʲʜʦʚʝ. ʉʣʝʜ ʪʦʚʘ
ʠʟʙʲʨʰʝʪʝ ʬʫʨʥʘʪʘ ʦʪʥʦʚʦ ʩ ʚʣʘʞʥʘ
ʢʲʨʧʘ ʠ ʷ ʧʦʜʩʫʰʝʪʝ.

Å ʀʟʤʠʡʪʝ ʠ ʠʟʧʣʘʢʥʝʪʝ ʢʘʧʘʯʢʠʪʝ ʥʘ
ʛʦʨʝʣʢʠʪʝ ʥʘ ʢʦʪʣʦʥʘ. ʅʝ ʛʠ ʦʩʪʘʚʷʡʪʝ
ʚʣʘʞʥʠ. ʇʦʜʩʫʰʝʪʝ ʥʝʟʘʙʘʚʥʦ ʩʲʩ
ʩʫʭʘ ʢʲʨʧʘ.

Å ʋʚʝʨʝʪʝ ʩʝ, ʯʝ ʚʩʠʯʢʠ ʯʘʩʪʠ
ʩʘ ʩʛʣʦʙʝʥʠ ʧʨʘʚʠʣʥʦ ʩʣʝʜ
ʧʦʯʠʩʪʚʘʥʝʪʦ.

Å ʇʦʚʲʨʭʥʦʩʪʪʘ ʥʘ ʦʧʦʨʠʪʝ ʟʘ ʪʠʛʘʥ
ʤʦʛʘʪ ʜʘ ʩʝ ʥʘʜʨʘʩʢʘʪ ʩ ʚʨʝʤʝʪʦ ʠ
ʫʧʦʪʨʝʙʘʪʘ. ʊʦʚʘ ʥʝ ʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥ
ʜʝʬʝʢʪ.

ʅʝ ʠʟʧʦʣʟʚʘʡʪʝ ʤʝʪʘʣʥʠ ʛʲʙʠ ʟʘ 
ʧʦʯʠʩʪʚʘʥʝ ʥʘ ʢʦʷ ʜʘ ʝ ʯʘʩʪ ʦʪ 
ʢʦʪʣʦʥʘ.
ʋʚʝʨʝʪʝ ʩʝ, ʯʝ ʚ ʛʦʨʝʣʢʠʪʝ ʥʝ ʝ 
ʧʨʦʥʠʢʥʘʣʘ ʚʦʜʘ, ʪʲʡ ʢʘʪʦ ʪʦʚʘ 
ʤʦʞʝ ʜʘ ʙʣʦʢʠʨʘ ʠʥʞʝʢʪʦʨʠʪʝ.

ʇʦʯʠʩʪʚʘʥʝ ʥʘ ʥʘʛʨʝʚʘʪʝʣʷ ʥʘ 
ʥʘʛʨʝʚʘʪʝʣʥʘʪʘ ʧʣʦʯʘ (ʘʢʦ ʝ ʥʘʣʠʯʝʥ)
Å ʇʦʯʠʩʪʚʘʡʪʝ ʨʝʜʦʚʥʦ ʥʘʛʨʝʚʘʪʝʣʷ ʥʘ

ʥʘʛʨʝʚʘʪʝʣʥʘʪʘ ʧʣʦʯʘ.
Å ʀʟʙʲʨʰʝʪʝ ʥʘʛʨʝʚʘʪʝʣʥʘʪʘ ʧʣʦʯʘ ʩ

ʤʝʢʘ ʢʲʨʧʘ, ʥʘʪʦʧʝʥʘ ʩʘʤʦ ʚʲʚ ʚʦʜʘ.
ʉʣʝʜ ʪʦʚʘ ʧʫʩʥʝʪʝ ʥʘʛʨʝʚʘʪʝʣʥʘʪʘ
ʧʣʦʯʘ ʟʘ ʢʨʘʪʢʦ, ʟʘ ʜʘ ʠʟʩʲʭʥʝ
ʥʘʧʲʣʥʦ.
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ʇʦʯʠʩʪʚʘʥʝ ʥʘ ʩʪʲʢʣʝʥʠʪʝ ʯʘʩʪʠ
Å ʈʝʜʦʚʥʦ ʧʦʯʠʩʪʚʘʡʪʝ ʩʪʲʢʣʝʥʠʪʝ

ʯʘʩʪʠ ʥʘ ʫʨʝʜʘ.
Å ʀʟʧʦʣʟʚʘʡʪʝ ʧʨʝʧʘʨʘʪ ʟʘ ʧʦʯʠʩʪʚʘʥʝ

ʥʘ ʩʪʲʢʣʦ, ʟʘ ʜʘ ʧʦʯʠʩʪʠʪʝ 
ʩʪʲʢʣʝʥʠʪʝ ʯʘʩʪʠ ʦʪʚʲʥ ʠ ʦʪʚʲʪʨʝ. 
ʉʣʝʜ ʪʦʚʘ ʠʟʧʣʘʢʥʝʪʝ ʜʦʙʨʝ ʠ 
ʧʦʜʩʫʰʝʪʝ ʩʲʩ ʩʫʭʘ ʢʲʨʧʘ.

ʇʦʯʠʩʪʚʘʥʝ ʥʘ ʝʤʘʡʣʠʨʘʥʠʪʝ ʯʘʩʪʠ
Å ʈʝʜʦʚʥʦ ʧʦʯʠʩʪʚʘʡʪʝ ʝʤʘʡʣʠʨʘʥʠʪʝ

ʯʘʩʪʠ ʥʘ ʫʨʝʜʘ.
Å ʀʟʙʲʨʰʝʪʝ ʝʤʘʡʣʠʨʘʥʠʪʝ ʯʘʩʪʠ

ʩ ʤʝʢʘ ʢʲʨʧʘ, ʥʘʪʦʧʝʥʘ ʚʲʚ ʚʦʜʝʥ
ʨʘʟʪʚʦʨ ʥʘ ʧʨʝʧʘʨʘʪ ʟʘ ʧʦʯʠʩʪʚʘʥʝ
ʥʘ ʩʲʜʦʚʝ. ʉʣʝʜ ʪʦʚʘ ʛʠ ʠʟʙʲʨʰʝʪʝ
ʦʪʥʦʚʦ ʩ ʚʣʘʞʥʘ ʢʲʨʧʘ ʠ ʧʦʜʩʫʰʝʪʝ.

ʅʝ ʧʦʯʠʩʪʚʘʡʪʝ ʝʤʘʡʣʠʨʘʥʠʪʝ 
ʯʘʩʪʠ, ʘʢʦ ʚʩʝ ʦʱʝ ʩʘ ʥʘʛʦʨʝʱʝʥʠ ʦʪ 
ʛʦʪʚʝʥʝ.
ʅʝ ʦʩʪʘʚʷʡʪʝ ʦʮʝʪ, ʢʘʬʝ, ʤʣʷʢʦ, ʩʦʣ, 
ʚʦʜʘ, ʣʠʤʦʥ ʠʣʠ ʜʦʤʘʪʝʥ ʩʦʢ ʚʲʨʭʫ 
ʝʤʘʡʣʠʨʘʥʠʪʝ ʯʘʩʪʠ ʟʘ 

ʧʨʦʜʲʣʞʠʪʝʣʥʦ ʚʨʝʤʝ.
ʇʦʯʠʩʪʚʘʥʝ ʥʘ ʯʘʩʪʠʪʝ ʦʪ ʥʝʨʲʞʜʘʝʤʘ 
ʩʪʦʤʘʥʘ (ʘʢʦ ʠʤʘ ʪʘʢʠʚʘ)
Å ʈʝʜʦʚʥʦ ʧʦʯʠʩʪʚʘʡʪʝ ʯʘʩʪʠʪʝ ʦʪ

ʥʝʨʲʞʜʘʝʤʘ ʩʪʦʤʘʥʘ ʥʘ ʫʨʝʜʘ.
Å ʀʟʙʲʨʰʝʪʝ ʯʘʩʪʠʪʝ ʦʪ ʥʝʨʲʞʜʘʝʤʘ

ʩʪʦʤʘʥʘ ʩ ʤʝʢʘ ʢʲʨʧʘ, ʥʘʪʦʧʝʥʘ
ʚʲʚ ʚʦʜʝʥ ʨʘʟʪʚʦʨ ʥʘ ʧʨʝʧʘʨʘʪ ʟʘ
ʧʦʯʠʩʪʚʘʥʝ ʥʘ ʩʲʜʦʚʝ. ʉʣʝʜ ʪʦʚʘ
ʧʦʜʩʫʰʝʪʝ ʩʲʩ ʩʫʭʘ ʢʲʨʧʘ.

ʅʝ ʧʦʯʠʩʪʚʘʡʪʝ ʯʘʩʪʠʪʝ ʦʪ 
ʥʝʨʲʞʜʘʝʤʘ ʩʪʦʤʘʥʘ, ʘʢʦ ʩʘ ʚʩʝ 
ʦʱʝ ʛʦʨʝʱʠ ʦʪ ʛʦʪʚʝʥʝʪʦ.
ʅʝ ʦʩʪʘʚʷʡʪʝ ʦʮʝʪ, ʢʘʬʝ, ʤʣʷʢʦ, ʩʦʣ, 
ʚʦʜʘ, ʣʠʤʦʥ ʠʣʠ ʜʦʤʘʪʝʥ ʩʦʢ ʚʲʨʭʫ 
ʯʘʩʪʠʪʝ ʦʪ ʥʝʨʲʞʜʘʝʤʘ ʩʪʦʤʘʥʘ ʟʘ 

ʧʨʦʜʲʣʞʠʪʝʣʥʦ ʚʨʝʤʝ.
ʆʪʩʪʨʘʥʷʚʘʥʝ ʥʘ ʚʲʪʨʝʰʥʦʪʦ ʩʪʲʢʣʦ
ʇʨʝʜʠ ʧʦʯʠʩʪʚʘʥʝ ʪʨʷʙʚʘ ʜʘ ʦʪʩʪʨʘʥʠʪʝ 
ʩʪʲʢʣʦʪʦ ʥʘ ʚʨʘʪʘʪʘ ʥʘ ʬʫʨʥʘʪʘ, ʢʘʢʪʦ ʝ 
ʧʦʢʘʟʘʥʦ ʧʦ-ʜʦʣʫ.
1. ɹʫʪʥʝʪʝ ʩʪʲʢʣʦʪʦ ʧʦ ʧʦʩʦʢʘ ʥʘ B ʠ ʛʦ
ʦʩʚʦʙʦʜʝʪʝ ʦʪ ʬʠʢʩʠʨʘʱʘʪʘ ʩʢʦʙʘ (x).
ɼʨʲʧʥʝʪʝ ʩʪʲʢʣʦʪʦ ʥʘʚʲʥ ʧʦ ʧʦʩʦʢʘ ʥʘ A.

x
A

B

ɿʘ ʜʘ ʧʦʩʪʘʚʠʪʝ ʦʙʨʘʪʥʦ ʚʲʪʨʝʰʥʦʪʦ 
ʩʪʲʢʣʦ:
1. ɹʫʪʥʝʪʝ ʩʪʲʢʣʦʪʦ ʢʲʤ ʠ ʧʦʜ
ʬʠʢʩʠʨʘʱʘʪʘ ʩʢʦʙʘ (y) ʧʦ ʧʦʩʦʢʘ ʥʘ B.

y

B

3. ʇʦʩʪʘʚʝʪʝ ʩʪʲʢʣʦʪʦ ʧʦʜ ʬʠʢʩʠʨʘʱʘʪʘ
ʩʢʦʙʘ (x) ʧʦ ʧʦʩʦʢʘ ʥʘ C.

x

C

ɸʢʦ ʚʨʘʪʘʪʘ ʥʘ ʬʫʨʥʘʪʘ ʝ ʦʪ ʪʨʦʡʥʦ 
ʩʪʲʢʣʦ, ʪʨʝʪʠʷʪ ʩʪʲʢʣʝʥ ʩʣʦʡ ʤʦʞʝ 
ʜʘ ʩʝ ʦʪʩʪʨʘʥʠ ʧʦ ʩʲʱʠʷ ʥʘʯʠʥ 

ʢʘʢʪʦ ʚʪʦʨʠʷ ʩʪʲʢʣʝʥ ʩʣʦʡ.
ʉʚʘʣʷʥʝ ʥʘ ʚʨʘʪʘʪʘ ʥʘ ʬʫʨʥʘʪʘ
ʇʨʝʜʠ ʜʘ ʧʦʯʠʩʪʠʪʝ ʩʪʲʢʣʦʪʦ ʥʘ ʚʨʘʪʘʪʘ 
ʥʘ ʬʫʨʥʘʪʘ, ʪʨʷʙʚʘ ʜʘ ʩʚʘʣʠʪʝ ʚʨʘʪʘʪʘ 
ʥʘ ʬʫʨʥʘʪʘ, ʢʘʢʪʦ ʝ ʧʦʢʘʟʘʥʦ ʧʦ-ʜʦʣʫ.
1. ʆʪʚʦʨʝʪʝ ʚʨʘʪʘʪʘ ʥʘ ʬʫʨʥʘʪʘ.

2. ʆʪʚʦʨʝʪʝ ʩʢʦʙʘʪʘ (a) (ʩ ʧʦʤʦʱʪʘ ʥʘ
ʦʪʚʝʨʪʢʘ) ʜʦ ʢʨʘʡʥʦ ʧʦʣʦʞʝʥʠʝ.
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a

3. ɿʘʪʚʦʨʝʪʝ ʚʨʘʪʘʪʘ, ʜʦʢʘʪʦ ʪʷ 
ʧʦʯʪʠ ʜʦʩʪʠʛʥʝ ʥʘʧʲʣʥʦ ʟʘʪʚʦʨʝʥʦʪʦ 
ʧʦʣʦʞʝʥʠʝ ʠ ʠʟʚʘʜʝʪʝ ʚʨʘʪʘʪʘ, ʢʘʪʦ ʷ 
ʠʟʜʲʨʧʘʪʝ ʢʲʤ ɺʘʩ.

5.2 ʇʦʜʜʨʲʞʢʘ
ʇʈɽɼʋʇʈɽɾɼɽʅʀɽ: ʇʦʜʜʨʲʞʢʘʪʘ 
ʥʘ ʪʦʟʠ ʫʨʝʜ ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʟʚʲʨʰʚʘ 
ʩʘʤʦ ʦʪ ʦʪʦʨʠʟʠʨʘʥ ʩʝʨʚʠʟ ʠʣʠ 

ʢʚʘʣʠʬʠʮʠʨʘʥ ʪʝʭʥʠʢ.
ʉʤʷʥʘ ʥʘ ʣʘʤʧʘʪʘ ʥʘ ʬʫʨʥʘʪʘ

ʇʈɽɼʋʇʈɽɾɼɽʅʀɽ: ʇʨʝʜʠ 
ʧʦʯʠʩʪʚʘʥʝ ʠʟʢʣʶʯʝʪʝ ʫʨʝʜʘ ʠ ʛʦ 
ʦʩʪʘʚʝʪʝ ʜʘ ʩʝ ʦʭʣʘʜʠ.

Å	 ʀʟʚʘʜʝʪʝ ʩʪʲʢʣʝʥʘʪʘ ʣʝʱʘ, ʩʣʝʜ 
ʢʦʝʪʦ ʠʟʚʘʜʝʪʝ ʢʨʫʰʢʘʪʘ.

Å	 ʇʦʩʪʘʚʝʪʝ ʥʦʚʘ ʢʨʫʰʢʘ (ʫʩʪʦʡʯʠʚʘ ʥʘ 
300 ÁC) ʥʘ ʤʷʩʪʦʪʦ ʥʘ ʩʪʘʨʘʪʘ (230 V, 
15-25 Watt, ʪʠʧ E14).

Å	 ʉʤʝʥʝʪʝ ʩʪʲʢʣʝʥʘʪʘ ʣʝʱʘ, ʬʫʨʥʘʪʘ 
ɺʠ ʝ ʛʦʪʦʚʘ ʟʘ ʫʧʦʪʨʝʙʘ.

ʂʨʫʰʢʘʪʘ ʝ ʧʨʝʜʥʘʟʥʘʯʝʥʘ 
ʩʧʝʮʠʘʣʥʦ ʟʘ ʫʧʦʪʨʝʙʘ ʚ ʜʦʤʘʢʠʥʩʢʠ 
ʫʨʝʜʠ ʟʘ ʛʦʪʚʝʥʝ. ʅʝ ʝ ʧʦʜʭʦʜʷʱ ʟʘ 

ʦʩʚʝʪʣʝʥʠʝ ʥʘ ʩʪʘʠʪʝ ʚ ʜʦʤʘ.

5.3 ʇʦʜʜʨʲʞʢʘ
ʇʈɽɼʋʇʈɽɾɼɽʅʀɽ: ʇʦʜʜʨʲʞʢʘʪʘ 
ʥʘ ʫʨʝʜʘ ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʟʚʲʨʰʚʘ ʦʪ 
ʫʧʲʣʥʦʤʦʱʝʥ ʩʝʨʚʠʟʝʥ ʪʝʭʥʠʢ ʠʣʠ 

ʢʚʘʣʠʬʠʮʠʨʘʥ ʪʝʭʥʠʢ.
ɼʨʫʛʠ ʢʦʥʪʨʦʣʠ 
Å	 ʇʝʨʠʦʜʠʯʥʦ ʧʨʦʚʝʨʷʚʘʡʪʝ ʤʘʨʢʫʯʘ 

ʟʘ ʛʘʟ. ɸʢʦ ʥʘʤʝʨʠʪʝ ʜʝʬʝʢʪ, ʩʝ 
ʩʚʲʨʞʝʪʝ ʩ ʫʧʲʣʥʦʤʦʱʝʥ ʩʝʨʚʠʟ ʟʘ 
ʧʦʧʨʘʚʢʘ.

Å	 ʇʨʝʧʦʨʲʯʚʘʤʝ ʢʦʤʧʦʥʝʥʪʠʪʝ ʥʘ 
ʛʘʟʦʚʘʪʘ ʚʨʲʟʢʘ ʜʘ ʩʝ ʩʤʝʥʷʪ 
ʝʞʝʛʦʜʥʦ. ɸʢʦ ʦʪʢʨʠʝʪʝ ʜʝʬʝʢʪ 
ʜʦʢʘʪʦ ʨʘʙʦʪʠʪʝ ʩ ʢʦʥʪʨʦʣʠʪʝ ʥʘ 
ʫʨʝʜʘ, ʩʝ ʦʙʲʨʥʝʪʝ ʢʲʤ ʫʧʲʣʥʦʤʦʱʝʥ 
ʩʝʨʚʠʟ.
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6.	 ʆʊʉʊʈɸʅʗɺɸʅɽ ʅɸ ʅɽʀɿʇʈɸɺʅʆʉʊʀ ʀ ʊʈɸʅʉʇʆʈʊʀʈɸʅɽ

6.1 ʆʪʩʪʨʘʥʷʚʘʥʝ ʥʘ ʥʝʠʟʧʨʘʚʥʦʩʪʠ
ɸʢʦ ʚʩʝ ʦʱʝ ʠʤʘʪʝ ʧʨʦʙʣʝʤ ʩ ʫʨʝʜʘ ʩʣʝʜ ʧʨʦʚʝʨʢʘ ʥʘ ʦʩʥʦʚʥʠʪʝ ʩʪʲʧʢʠ ʟʘ 
ʦʪʩʪʨʘʥʷʚʘʥʝ ʥʘ ʥʝʠʟʧʨʘʚʥʦʩʪʠ, ʩʝ ʩʚʲʨʞʝʪʝ ʩ ʫʧʲʣʥʦʤʦʱʝʥ ʩʝʨʚʠʟʝʥ ʪʝʭʥʠʢ 
ʠʣʠ ʢʚʘʣʠʬʠʮʠʨʘʥ ʪʝʭʥʠʢ.
ʇʨʦʙʣʝʤ ɺʲʟʤʦʞʥʘ ʧʨʠʯʠʥʘ ʈʝʰʝʥʠʝ 

ɻʦʨʝʣʢʠʪʝ ʥʘ 
ʢʦʪʣʦʥʘ ʥʝ 

ʨʘʙʦʪʷʪ.

ɻʦʨʝʣʢʠʪʝ ʤʦʞʝ ʜʘ ʩʘ ʚ ʧʦʟʠʮʠʷ 
Ăʠʟʢʣ.ñ .

ʅʝʧʨʘʚʠʣʥʦ ʥʘʣʷʛʘʥʝ ʥʘ ʧʦʜʘʚʘʥʝʪʦ 
ʥʘ ʛʘʟ.

ɿʘʭʨʘʥʚʘʥʝʪʦ (ʘʢʦ ʫʨʝʜʲʪ ʠʤʘ 
ʝʣʝʢʪʨʠʯʝʩʢʘ ʚʨʲʟʢʘ) ʝ ʠʟʢʣʶʯʝʥʦ.

ʇʨʦʚʝʨʝʪʝ ʧʦʟʠʮʠʷʪʘ ʥʘ ʙʫʪʦʥʘ ʟʘ ʫʧʨʘʚʣʝʥʠʝ.
ʇʨʦʚʝʨʝʪʝ ʧʦʜʘʚʘʥʝʪʦ ʥʘ ʛʘʟʪʘ ʠ ʛʘʟʦʚʦʪʦ 

ʥʘʣʷʛʘʥʝ.
ʇʨʦʚʝʨʝʪʝ ʜʘʣʠ ʠʤʘ ʟʘʭʨʘʥʚʘʥʝ. ʆʩʚʝʥ ʪʦʚʘ 
ʧʨʦʚʝʨʝʪʝ ʜʘʣʠ ʨʘʙʦʪʷʪ ʜʨʫʛʠʪʝ ʢʫʭʥʝʥʩʢʠ 

ʫʨʝʜʠ.

ɻʦʨʝʣʢʠʪʝ ʥʘ 
ʢʦʪʣʦʥʘ ʥʝ ʩʝ 

ʟʘʧʘʣʚʘʪ.

ʏʘʰʢʘ ʥʘ ʛʦʨʝʣʢʘʪʘ ʠ ʢʦʨʦʥʘʪʘ ʥʝ 
ʩʘ ʩʛʣʦʙʝʥʠ ʧʨʘʚʠʣʥʦ.

ʅʝʧʨʘʚʠʣʥʦ ʥʘʣʷʛʘʥʝ ʥʘ ʧʦʜʘʚʘʥʝʪʦ 
ʥʘ ʛʘʟ.

ʎʠʣʠʥʜʲʨʲʪ ʟʘ ʧʨʦʧʘʥ-ʙʫʪʘʥ (ʘʢʦ ʝ 
ʧʨʠʣʦʞʠʤʦ) ʤʦʞʝ ʜʘ ʝ ʠʟʤʝʩʪʝʥ.

ɿʘʭʨʘʥʚʘʥʝʪʦ (ʘʢʦ ʫʨʝʜʲʪ ʠʤʘ 
ʝʣʝʢʪʨʠʯʝʩʢʘ ʚʨʲʟʢʘ) ʝ ʠʟʢʣʶʯʝʥʦ. 

ʋʚʝʨʝʪʝ ʩʝ, ʯʝ ʯʘʩʪʪʘ ʥʘ ʛʦʨʝʣʢʘʪʘ ʝ ʧʦʩʪʘʚʝʥʘ 
ʧʨʘʚʠʣʥʦ.

ʇʨʦʚʝʨʝʪʝ ʧʦʜʘʚʘʥʝʪʦ ʥʘ ʛʘʟʪʘ ʠ ʛʘʟʦʚʦʪʦ 
ʥʘʣʷʛʘʥʝ.

ɺʲʟʤʦʞʥʦ ʝ ʜʘ ʩʝ ʥʘʣʦʞʠ ʜʘ ʩʤʝʥʠʪʝ 
ʮʠʣʠʥʜʲʨʘ ʟʘ ʧʨʦʧʘʥ-ʙʫʪʘʥ.

ʇʨʦʚʝʨʝʪʝ ʜʘʣʠ ʩʝ ʧʦʜʘʚʘ ʝʣʝʢʪʨʦʟʘʭʨʘʥʚʘʥʝ. 
ʆʩʚʝʥ ʪʦʚʘ, ʧʨʦʚʝʨʝʪʝ ʜʘʣʠ ʨʘʙʦʪʷʪ ʜʨʫʛʠʪʝ 

ʢʫʭʥʝʥʩʢʠ ʫʨʝʜʠ.

ʎʚʝʪʲʪ ʥʘ 
ʧʣʘʤʲʢʘ ʝ 

ʦʨʘʥʞʝʚ/ʞʲʣʪ.

ʏʘʰʢʘ ʥʘ ʛʦʨʝʣʢʘʪʘ ʠ ʢʦʨʦʥʘʪʘ ʥʝ 
ʩʘ ʩʛʣʦʙʝʥʠ ʧʨʘʚʠʣʥʦ.
ɻʘʟ ʩ ʨʘʟʣʠʯʝʥ ʩʲʩʪʘʚ.

ʋʚʝʨʝʪʝ ʩʝ, ʯʝ ʯʘʩʪʪʘ ʥʘ ʛʦʨʝʣʢʘʪʘ ʝ ʧʦʩʪʘʚʝʥʘ 
ʧʨʘʚʠʣʥʦ.

ʇʦʨʘʜʠ ʜʠʟʘʡʥʘ ʥʘ ʛʦʨʝʣʢʘʪʘ, ʧʣʘʤʲʢʲʪ ʤʦʞʝ 
ʜʘ ʠʟʛʣʝʞʜʘ ʦʨʘʥʞʝʚ/ʞʲʣʪ ʚ ʦʧʨʝʜʝʣʝʥʠ ʟʦʥʠ 

ʦʪ ʥʝʷ.
ɸʢʦ ʨʘʙʦʪʠʪʝ ʩ ʫʨʝʜʘ ʩ ʧʨʠʨʦʜʝʥ ʛʘʟ, 

ʧʨʠʨʦʜʥʠʷʪ ʛʘʟ ʚ ʛʨʘʜʘ ʤʦʞʝ ʜʘ ʠʤʘ ʨʘʟʣʠʯʝʥ 
ʩʲʩʪʘʚ. ʅʝ ʨʘʙʦʪʝʪʝ ʩ ʫʨʝʜʘ ʟʘ ʥʷʢʦʣʢʦ ʯʘʩʘ.

ɻʦʨʝʣʢʘʪʘ ʥʝ ʩʝ 
ʟʘʧʘʣʚʘ ʠʣʠ ʩʝ 
ʟʘʧʘʣʚʘ ʩʘʤʦ 

ʯʘʩʪʠʯʥʦ.

ɺʲʟʤʦʞʥʦ ʝ ʯʘʩʪʠʪʝ ʥʘ ʛʦʨʝʣʢʘʪʘ ʜʘ 
ʥʝ ʩʘ ʯʠʩʪʠ ʠʣʠ ʩʫʭʠ.

ʋʚʝʨʝʪʝ ʩʝ, ʯʝ ʯʘʩʪʠʪʝ ʥʘ ʫʨʝʜʘ ʩʘ ʩʫʭʠ ʠ 
ʯʠʩʪʠ.

ɻʦʨʝʣʢʘʪʘ ʰʫʤʠ. - ʊʦʚʘ ʝ ʥʦʨʤʘʣʥʦ. ʐʫʤʲʪ ʤʦʞʝ ʜʘ ʥʘʤʘʣʝʝ 
ʩʣʝʜ ʟʘʛʨʷʚʘʥʝ.

ʐʫʤ - ʅʦʨʤʘʣʥʦ ʝ ʟʘ ʥʷʢʦʠ ʤʝʪʘʣʥʠ ʯʘʩʪʠ ʥʘ ʧʝʯʢʘʪʘ 
ʜʘ ʧʨʦʠʟʚʝʞʜʘʪ ʰʫʤ ʧʦ ʚʨʝʤʝ ʥʘ ʫʧʦʪʨʝʙʘ.

ʂʦʪʣʦʥʲʪ ʠʣʠ 
ʟʦʥʠʪʝ ʟʘ ʛʦʪʚʝʥʝ 

ʥʝ ʤʦʛʘʪ ʜʘ ʩʝ 
ʚʢʣʶʯʘʪ.

ʅʷʤʘ ʝʣʝʢʪʨʦʟʘʭʨʘʥʚʘʥʝ.

ʇʨʦʚʝʨʝʪʝ ʜʦʤʘʰʥʠʷ ʧʨʝʜʧʘʟʠʪʝʣ ʟʘ ʫʨʝʜʘ.
ʇʨʦʚʝʨʝʪʝ ʜʘʣʠ ʠʤʘ ʧʨʝʢʲʩʚʘʥʝ ʥʘ 

ʝʣʝʢʪʨʦʟʘʭʨʘʥʚʘʥʝʪʦ, ʢʘʪʦ ʦʧʠʪʘʪʝ ʜʘ 
ʚʢʣʶʯʠʪʝ ʜʨʫʛʠ ʝʣʝʢʪʨʦʥʥʠ ʫʨʝʜʠ.

ʂʦʪʣʦʥʲʪ ʠʟʣʲʯʚʘ 
ʤʠʨʠʟʤʘ ʧʦ 

ʚʨʝʤʝ ʥʘ ʧʲʨʚʠʪʝ 
ʧʨʦʮʝʩʠ ʥʘ 

ʛʦʪʚʝʥʝ.

ʅʦʚ ʫʨʝʜ. ʅʘʛʨʝʡʪʝ ʟʘ 30 ʤʠʥʫʪʠ ʪʝʥʜʞʝʨʘ, ʧʲʣʥʘ ʩ ʚʦʜʘ, 
ʚʲʨʭʫ ʚʩʷʢʘ ʟʦʥʘ ʟʘ ʛʦʪʚʝʥʝ.

ʌʫʨʥʘʪʘ ʥʝ ʩʝ 
ʚʢʣʶʯʚʘ. ɽʣʝʢʪʨʦʟʘʭʨʘʥʚʘʥʝʪʦ ʝ ʠʟʢʣʶʯʝʥʦ.

ʇʨʦʚʝʨʝʪʝ ʜʘʣʠ ʠʤʘ ʟʘʭʨʘʥʚʘʥʝ. ʆʩʚʝʥ ʪʦʚʘ, 
ʧʨʦʚʝʨʝʪʝ ʜʘʣʠ ʨʘʙʦʪʷʪ ʜʨʫʛʠʪʝ ʢʫʭʥʝʥʩʢʠ 

ʫʨʝʜʠ.

ʅʷʤʘ ʥʘʛʨʷʚʘʥʝ 
ʠʣʠ ʬʫʨʥʘʪʘ ʥʝ ʩʝ 

ʟʘʪʦʧʣʷ.

ɹʫʪʦʥʲʪ ʟʘ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʬʫʨʥʘʪʘ 
ʥʝ ʝ ʥʘʩʪʨʦʝʥ ʧʨʘʚʠʣʥʦ.

ɺʨʘʪʘʪʘ ʥʘ ʬʫʨʥʘʪʘ ʝ ʦʪʚʦʨʝʥʘ.

ʇʨʦʚʝʨʝʪʝ ʜʘʣʠ ʙʫʪʦʥʲʪ ʟʘ ʫʧʨʘʚʣʝʥʠʝ 
ʥʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʥʘ ʬʫʨʥʘʪʘ ʝ ʥʘʩʪʨʦʝʥ 

ʧʨʘʚʠʣʥʦ.
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ɻʦʪʚʝʥʝʪʦ ʝ 
ʥʝʨʘʚʥʦʤʝʨʥʦ 
ʚʲʚ ʬʫʨʥʘʪʘ.

ʃʘʚʠʮʠʪʝ ʥʘ ʬʫʨʥʘʪʘ ʩʘ 
ʨʘʟʧʦʣʦʞʝʥʠ ʥʝʧʨʘʚʠʣʥʦ.

ʇʨʦʚʝʨʝʪʝ ʜʘʣʠ ʩʝ ʠʟʧʦʣʟʚʘ ʧʨʝʧʦʨʲʯʚʘʥʘʪʘ 
ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʧʦʟʠʮʠʷ ʥʘ ʣʘʚʠʮʘʪʘ.

ʅʝ ʦʪʚʘʨʷʡʪʝ ʯʝʩʪʦ ʚʨʘʪʘʪʘ ʦʩʚʝʥ ʘʢʦ ʥʝ 
ʛʦʪʚʠʪʝ ʥʝʱʦ, ʢʦʝʪʦ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʦʙʲʨʥʘʪʦ. 

ɸʢʦ ʦʪʚʘʨʷʪʝ ʚʨʘʪʘʪʘ ʯʝʩʪʦ, ʚʲʪʨʝʰʥʘʪʘ 
ʪʝʤʧʝʨʘʪʫʨʘ ʱʝ ʝ ʧʦ-ʥʠʩʢʘ ʠ ʪʦʚʘ ʤʦʞʝ ʜʘ 

ʧʦʚʣʠʷʝ ʥʘ ʨʝʟʫʣʪʘʪʘ ʦʪ ʛʦʪʚʝʥʝʪʦ.

ʆʩʚʝʪʣʝʥʠʝʪʦ 
ʚʲʚ ʬʫʨʥʘʪʘ (ʘʢʦ 

ʝ ʥʘʣʠʯʥʦ) ʥʝ 
ʨʘʙʦʪʠ.

ʀʟʛʦʨʷʣʘ ʣʘʤʧʘ.
ʇʨʝʢʲʩʥʘʪʦ ʠʣʠ ʠʟʢʣʶʯʝʥʦ 
ʝʣʝʢʪʨʠʯʝʩʢʦ ʟʘʭʨʘʥʚʘʥʝ.

ʉʤʝʥʝʪʝ ʣʘʤʧʘʪʘ ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ 
ʠʥʩʪʨʫʢʮʠʠʪʝ.

ʋʚʝʨʝʪʝ ʩʝ, ʯʝ ʟʘʭʨʘʥʚʘʥʝʪʦ ʝ ʚʢʣʶʯʝʥʦ ʚ 
ʩʪʝʥʥʠʷ ʢʦʥʪʘʢʪ.

ɺʝʥʪʠʣʘʪʦʨʲʪ ʥʘ 
ʬʫʨʥʘʪʘ (ʘʢʦ ʝ 

ʩʥʘʙʜʝʥʘ ʩ ʪʘʢʲʚ) 
ʝ ʰʫʤʝʥ.

ʃʘʚʠʮʠʪʝ ʥʘ ʬʫʨʥʘʪʘ ʚʠʙʨʠʨʘʪ.

ʇʨʦʚʝʨʝʪʝ ʜʘʣʠ ʬʫʨʥʘʪʘ ʝ ʥʠʚʝʣʠʨʘʥʘ.
ʇʨʦʚʝʨʝʪʝ ʜʘʣʠ ʣʘʚʠʮʠʪʝ ʠʣʠ ʥʷʢʘʢʚʠ 

ʛʦʪʚʘʨʩʢʠ ʩʲʜʦʚʝ ʚʠʙʨʠʨʘʪ ʠʣʠ ʩʘ ʚ ʢʦʥʪʘʢʪ 
ʩʲʩ ʟʘʜʥʠʷ ʧʘʥʝʣ ʥʘ ʬʫʨʥʘʪʘ.

6.2 ʊʨʘʥʩʧʦʨʪʠʨʘʥʝ
ɸʢʦ ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʪʨʘʥʩʧʦʨʪʠʨʘʪʝ ʧʨʦʜʫʢʪʘ, ʠʟʧʦʣʟʚʘʡʪʝ ʦʨʠʛʠʥʘʣʥʘʪʘ ʦʧʘʢʦʚʢʘ 
ʠ ʛʦ ʥʦʩʝʪʝ ʚ ʦʨʠʛʠʥʘʣʥʘʪʘ ʢʫʪʠʷ. ʉʣʝʜʚʘʡʪʝ ʠʥʩʪʨʫʢʮʠʠʪʝ ʟʘ ʪʨʘʥʩʧʦʨʪʠʨʘʥʝ ʥʘ 
ʦʧʘʢʦʚʢʘʪʘ. ɿʘʣʝʧʝʪʝ ʚʩʠʯʢʠ ʦʪʜʝʣʥʠ ʯʘʩʪʠ ʢʲʤ ʧʨʦʜʫʢʪʘ, ʟʘ ʜʘ ʧʨʝʜʦʪʚʨʘʪʠʪʝ 
ʧʦʚʨʝʜʘ ʧʦ ʚʨʝʤʝ ʥʘ ʪʨʘʥʩʧʦʨʪʠʨʘʥʝ.
ɸʢʦ ʥʝ ʨʘʟʧʦʣʘʛʘʪʝ ʩ ʦʨʠʛʠʥʘʣʥʘʪʘ ʦʧʘʢʦʚʢʘ, ʧʦʜʛʦʪʚʝʪʝ ʢʫʪʠʷ ʟʘ ʥʦʩʝʥʝ ʪʘʢʘ, ʯʝ 
ʫʨʝʜʲʪ ʠ ʦʩʦʙʝʥʦ ʚʲʥʰʥʠʪʝ ʤʫ ʧʦʚʲʨʭʥʦʩʪʠ, ʜʘ ʩʘ ʟʘʱʠʪʝʥʠ ʦʪ ʚʲʥʰʥʠ ʦʧʘʩʥʦʩʪʠ.
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7. ʊɽʍʅʀʏɽʉʂʀ ɼɸʅʅʀ

7.1 ʊʘʙʣʠʮʘ ʥʘ ʜʶʟʠʪʝ(FXC 522M )

G30 28-30mbar  4.8 kW     345 g/h 
II2H3B/P    BG     ʢʣʘʩ:1

NG 
G20 20 mbar 

LPG 
G30 28-30 mbar

ɻʦʣʷʤʘ ʛʦʨʝʣʢʘ

ɼʠʘʤʝʪʲʨ (1/100 mm) 115 85

ʄʦʱʥʦʩʪ (KW) 2,9 3

ʂʦʥʩʫʤʘʮʠʷ 1h 276 l/h 218,1 g/h

ʉʨʝʜʥʘ ʛʦʨʝʣʢʘ

ɼʠʘʤʝʪʲʨ (1/100 mm) 97 65

ʄʦʱʥʦʩʪ (KW) 1,75 1,75

ʂʦʥʩʫʤʘʮʠʷ 1h 166,7 l/h 127,2 g/h
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7.2 ʊʘʙʣʠʮʘ ʥʘ ʜʶʟʠʪʝ (FXC 622M )

G30 28-30mbar  4.8 kW     345 g/h 
II2H3B/P    BG     ʢʣʘʩ:1

NG 
G20 20 mbar 

LPG 
G30 28-30 mbar

ɻʦʣʷʤʘ ʛʦʨʝʣʢʘ

ɼʠʘʤʝʪʲʨ (1/100 mm) 115 85

ʄʦʱʥʦʩʪ (KW) 2,75 3

ʂʦʥʩʫʤʘʮʠʷ 1h 261,9 l/h 218,1 g/h

ʉʨʝʜʥʘ ʛʦʨʝʣʢʘ

ɼʠʘʤʝʪʲʨ (1/100 mm) 97 65

ʄʦʱʥʦʩʪ (KW) 1,75 1,75

ʂʦʥʩʫʤʘʮʠʷ 1h 166,7 l/h 127,2 g/h
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7.3 ʇʨʦʜʫʢʪʦʚ ʬʠʰ 

ʄʘʨʢʘ

ʄʦʜʝʣ FXC 522M

ʊʠʧ ʥʘ ʬʫʨʥʘʪʘ Eʃɽʂʊʈʀʏɽʉʂʀ

ʄʘʩʘ kg 39,0

ʀʥʜʝʢʩ ʥʘ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪ - ʦʙʠʢʥʦʚʝʥʠ ʬʫʨʥʠ 103,9

ʀʥʜʝʢʩ ʥʘ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪ - ʩ ʚʝʥʪʠʣʘʪʦʨ 93,4

ɽʥʝʨʛʠʝʥ ʢʣʘʩ A

ɽʥʝʨʛʦʢʦʥʩʫʤʘʮʠʷ (ʝʣʝʢʪʨʠʯʝʩʢʘ) - ʦʙʠʢʥʦʚʝʥʠ ʬʫʨʥʠ kWh/ʮʠʢʲʣ 0,79

ɽʥʝʨʛʦʢʦʥʩʫʤʘʮʠʷ (ʝʣʝʢʪʨʠʯʝʩʢʘ) - ʩ ʚʝʥʪʠʣʘʪʦʨ kWh/ʮʠʢʲʣ 0,71

ɹʨʦʡ ʢʫʭʠʥʠ 1

ʊʦʧʣʠʥʝʥ ʠʟʪʦʯʥʠʢ Eʃɽʂʊʈʀʏɽʉʂʀ

ʆʙʝʤ l 50

ʊʘʟʠ ʬʫʨʥʘ ʩʲʦʪʚʝʪʩʪʚʘ ʥʘ EN 60350-1 

ʉʲʚʝʪʠ ʟʘ ʩʧʝʩʪʷʚʘʥʝ ʥʘ ʝʥʝʨʛʠʷ 

ʌʫʨʥʘ 
- ɻʦʪʚʝʪʝ ʷʩʪʠʷʪʘ ʟʘʝʜʥʦ, ʘʢʦ ʝ ʚʲʟʤʦʞʥʦ.

- ʇʦʜʜʲʨʞʘʡʪʝ ʢʨʘʪʢʦ ʚʨʝʤʝ ʟʘ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʥʘʛʨʷʚʘʥʝ.

- ʅʝ ʫʜʣʞʘʚʘʡʪʝ ʚʨʝʤʝʪʦ ʟʘ ʛʦʪʚʝʥʝ.

- ʅʝ ʟʘʙʨʘʚʷʡʪʝ ʜʘ ʠʟʢʣʶʯʠʪʝ ʬʫʨʥʘʪʘ ʩʣʝʜ ʛʦʪʚʝʥʝʪʦ.

- ʅʝ ʦʪʚʘʨʷʡʪʝ ʬʫʨʥʘʪʘ ʧʦ ʚʨʝʤʝ ʥʘ ʛʦʪʚʝʥʝ.
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7.4 ʇʨʦʜʫʢʪʦʚ ʬʠʰ 

ʄʘʨʢʘ

ʄʦʜʝʣ FXC 622M

ʊʠʧ ʥʘ ʬʫʨʥʘʪʘ Eʃɽʂʊʈʀʏɽʉʂʀ

ʄʘʩʘ kg 45,0

ʀʥʜʝʢʩ ʥʘ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪ - ʦʙʠʢʥʦʚʝʥʠ ʬʫʨʥʠ 105,7

ʀʥʜʝʢʩ ʥʘ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪ - ʩ ʚʝʥʪʠʣʘʪʦʨ 94,8

ɽʥʝʨʛʠʝʥ ʢʣʘʩ A

ɽʥʝʨʛʦʢʦʥʩʫʤʘʮʠʷ (ʝʣʝʢʪʨʠʯʝʩʢʘ) - ʦʙʠʢʥʦʚʝʥʠ ʬʫʨʥʠ kWh/ʮʠʢʲʣ 0,87

ɽʥʝʨʛʦʢʦʥʩʫʤʘʮʠʷ (ʝʣʝʢʪʨʠʯʝʩʢʘ) - ʩ ʚʝʥʪʠʣʘʪʦʨ kWh/ʮʠʢʲʣ 0,78

ɹʨʦʡ ʢʫʭʠʥʠ 1

ʊʦʧʣʠʥʝʥ ʠʟʪʦʯʥʠʢ Eʃɽʂʊʈʀʏɽʉʂʀ

ʆʙʝʤ l 65

ʊʘʟʠ ʬʫʨʥʘ ʩʲʦʪʚʝʪʩʪʚʘ ʥʘ EN 60350-1 

ʉʲʚʝʪʠ ʟʘ ʩʧʝʩʪʷʚʘʥʝ ʥʘ ʝʥʝʨʛʠʷ 

ʌʫʨʥʘ 
- ɻʦʪʚʝʪʝ ʷʩʪʠʷʪʘ ʟʘʝʜʥʦ, ʘʢʦ ʝ ʚʲʟʤʦʞʥʦ.

- ʇʦʜʜʲʨʞʘʡʪʝ ʢʨʘʪʢʦ ʚʨʝʤʝ ʟʘ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʥʘʛʨʷʚʘʥʝ.

- ʅʝ ʫʜʣʞʘʚʘʡʪʝ ʚʨʝʤʝʪʦ ʟʘ ʛʦʪʚʝʥʝ.

- ʅʝ ʟʘʙʨʘʚʷʡʪʝ ʜʘ ʠʟʢʣʶʯʠʪʝ ʬʫʨʥʘʪʘ ʩʣʝʜ ʛʦʪʚʝʥʝʪʦ.

- ʅʝ ʦʪʚʘʨʷʡʪʝ ʬʫʨʥʘʪʘ ʧʦ ʚʨʝʤʝ ʥʘ ʛʦʪʚʝʥʝ.
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7.5 ʇʨʦʜʫʢʪʦʚ ʬʠʰ 

ʄʘʨʢʘ

ʄʦʜʝʣ
FXC 522M
FXC 622M

ʊʠʧ ʥʘ ʢʦʪʣʦʥʘ ʂʦʤʙʠʥʠʨʘʥ

ɹʨʦʡ ʥʘ ʟʦʥʠʪʝ ʟʘ ʛʦʪʚʝʥʝ 4

ʅʘʛʨʝʚʘʪʝʣʥʘ ʪʝʭʥʦʣʦʛʠʷ - 1 ɻʘʟ

ʈʘʟʤʝʨ -1 cm ʇʦʣʫ-ʙʲʨʟ

ɽʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪ - 1 % 59,0

ʅʘʛʨʝʚʘʪʝʣʥʘ ʪʝʭʥʦʣʦʛʠʷ - 2 ɻʘʟ

ʈʘʟʤʝʨ -2 ɹʲʨʟ

ɽʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪ - 2 % 57,0

ʅʘʛʨʝʚʘʪʝʣʥʘ ʪʝʭʥʦʣʦʛʠʷ - 3 ɻʦʨʝʱʘ ʧʣʦʯʘ

ʈʘʟʤʝʨ -3 cm Ï14,5

ɽʥʝʨʛʦʢʦʥʩʫʤʘʮʠʷ - 3 Wh/kg 193,0

ʅʘʛʨʝʚʘʪʝʣʥʘ ʪʝʭʥʦʣʦʛʠʷ - 4 ɻʦʨʝʱʘ ʧʣʦʯʘ

ʈʘʟʤʝʨ - 4 cm Ï18,0

ɽʥʝʨʛʦʢʦʥʩʫʤʘʮʠʷ - 4 Wh/kg 194,0

ɽʥʝʨʛʦʢʦʥʩʫʤʘʮʠʷ ʥʘ ʢʦʪʣʦʥʘ Wh/kg 193,5

ɽʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪ ʥʘ ʢʦʪʣʦʥʘ % 58,0

ʂʦʪʣʦʥʲʪ ʩʲʦʪʚʝʪʩʪʚʘ ʥʘ EN 60350-2, EN 30-2-1

ʉʲʚʝʪʠ ʟʘ ʩʧʝʩʪʷʚʘʥʝ ʥʘ ʝʥʝʨʛʠʷ 

ʂʦʪʣʦʥ 
- ʀʟʧʦʣʟʚʘʡʪʝ ʜʦʤʘʢʠʥʩʢʠ ʩʲʜʦʚʝ ʩ ʧʣʦʩʢʘ ʦʩʥʦʚʘ. 

- ʀʟʧʦʣʟʚʘʡʪʝ ʜʦʤʘʢʠʥʩʢʠ ʩʲʜʦʚʝ ʩ ʧʦʜʭʦʜʷʱ ʨʘʟʤʝʨ.

- ʀʟʧʦʣʟʚʘʡʪʝ ʜʦʤʘʢʠʥʩʢʠ ʩʲʜʦʚʝ ʩ ʢʘʧʘʢ. 

- ʄʠʥʠʤʠʟʠʨʘʡʪʝ ʢʦʣʠʯʝʩʪʚʦʪʦ ʥʘ ʪʝʯʥʦʩʪʠʪʠʪʝ ʠʣʠ ʤʘʟʥʠʥʠʪʝ.

- ʇʨʠ ʟʘʚʠʨʘʥʝ ʥʘ ʪʝʯʥʦʩʪʪʘ ʥʘʤʘʣʝʪʝ ʥʘʩʪʨʦʡʢʘʪʘ.
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Icon Type Meaning

WARNING Serious injury or death risk

RISK OF ELECTRIC SHOCK Dangerous voltage risk

FIRE Warning; Risk of fire / flammable materials

CAUTION Injury or property damage risk

IMPORTANT / NOTE Operating the system correctly

Thank you for choosing this product. 
This User Manual contains important safety information and instructions on the operation 
and maintenance of your appliance.  
Please take the time to read this User Manual before using your appliance and keep this 
book for future reference.
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1. SAFETY INSTRUCTIONS
• Carefully read all instructions before using your

appliance and keep them in a convenient place for
reference when necessary.

• This manual has been prepared for more than one
model therefore your appliance may not have some
of the features described within. For this reason, it
is important to pay particular attention to any figures
whilst reading the operating manual.

1.1 General Safety Warnings
• This appliance can be used by children aged from

8 years and above and by persons with reduced
physical, sensory or mental capabilities or lack
of experience and knowledge if they have been
given supervision or instruction concerning use of
the appliance in a safe way and understand the
hazards involved. Children should not play with the
appliance. Cleaning and user maintenance should
not be made by children without supervision.
WARNING: The appliance and its accessible parts 

become hot during use. Care should be taken to avoid 
touching heating elements. Keep children less than 8 
years of age away unless they are continually 
supervised.

WARNING: Unattended cooking on a hob with 
fat or oil can be dangerous and may result in fire. 
NEVER try to extinguish such a fire with water, but 
switch off the appliance and cover the flame with a lid 
or a fire blanket.

CAUTION: The cooking process has to be 
supervised. A short term cooking process has to be 
supervised continuously
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WARNING: Danger of fire: Do not store items 
on the cooking surfaces.

WARNING: If the surface is cracked, switch off 
the appliance to avoid the possibility of electric shock.
•	 For models which incorporate a hob lid, clean any 

spillages off the lid before use and allow the cooker 
to cool before closing the lid.

•	 Do not operate the appliance with an external timer 
or separate remote-control system. 
WARNING: To prevent 

the appliance tipping, the 
stabilising brackets must be 
installed. (For detailed 
information refer to the anti-
tilting kit set guide.)
•	 During use the appliance will get hot. Care should 

be taken to avoid touching heating elements inside 
the oven.

•	 Handles may become hot after a short period during 
use.

•	 Do not use harsh abrasive cleaners or scourers to 
clean oven surfaces. They can scratch the surfaces 
which may result in shattering of the door glass or 
damage to surfaces.

•	 Do not use steam cleaners to clean the appliance.
WARNING: To avoid the possibility of electric 

shock, make sure that the appliance is switched off 
before replacing the lamp.

CAUTION: Accessible parts may be hot when 
cooking or grilling. Keep young children away from the 
appliance when it is in use.
•	 Your appliance is produced in accordance with all 
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applicable local and international standards and 
regulations.

•	 Maintenance and repair work should only be carried 
out by authorised service technicians. Installation 
and repair work that is carried out by unauthorised 
technicians may be dangerous. Do not alter or 
modify the specifications of the appliance in any 
way. Inappropriate hob guards can cause accidents.

•	 Before connecting your appliance, make sure 
that the local distribution conditions (nature of the 
gas and gas pressure or electricity voltage and 
frequency) and the specifications of the appliance 
are compatible. The specifications for this appliance 
are stated on the label.
CAUTION: This appliance is designed only for 

cooking food and is intended for indoor domestic 
household use only. It should not be used for any 
other purpose or in any other application, such as for 
non-domestic use, in a commercial environment or for 
heating a room.
•	 Do not use the oven door handles to lift or move the 

appliance.
•	 This appliance is not connected to a ventilation 

device. It should be installed and connected in 
accordance with current installation regulations. 
Particular attention shall be given to the relevant 
requirements regarding ventilation.

•	 If the burner has not lit after 15 seconds, stop 
operating the device and open the compartment 
door. Wait at least 1 minute before attempting to 
ignite the burner again.

•	 These instructions are only valid if the correct 
country symbol appears on the appliance. If the 
symbol does not appear on the appliance, refer to 
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the technical instructions which describe how to 
modify the appliance to match the conditions of use 
of the country.

•	 All possible measures have been taken to ensure 
your safety. Since the glass may break, care should 
be taken while cleaning to avoid scratching. Avoid 
hitting or knocking the glass with accessories.

•	 Make sure that the supply cord is not trapped or 
damaged during installation. If the supply cord is 
damaged, it must be replaced by the manufacturer, 
its service agent or similarly qualified persons in 
order to prevent a hazard.

•	 Do not let children climb on the oven door or sit on it 
while it is open.

•	 If your appliance is provided with a cooking hotplate 
made of glass or glass ceramic: 

CAUTION: “In case of hotplate glass breakage”: 
- immediately shut off all burners and any electrical 
heating element and isolate the appliance from the 
power supply 
- do not touch the appliance surface 
- do not use the appliance.

•	 Please keep children and animals away from this 
appliance.

1.2 Installation Warnings
•	 Do not operate the appliance before it is fully 

installed.
•	 The appliance must be installed by an authorised 

technician. The manufacturer is not responsible 
for any damage that might be caused by incorrect 
placement and installation by unauthorised people.

•	 When the appliance is unpacked, make sure that 
it is has not been damaged during transportation. 
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In the case of a defect do not use the appliance 
and contact a qualified service agent immediately. 
The materials used for packaging (nylon, staplers, 
styrofoam, etc.) may be harmful to children and they 
should be collected and removed immediately.

•	 Protect your appliance from the atmosphere. Do 
not expose it to sun, rain, snow, dust or excessive 
humidity.

•	 Materials around the appliance (i.e. cabinets) must 
be able to withstand a minimum temperature of 
100°C.

•	 The appliance must not be installed behind a 
decorative door, in order to avoid overheating.

1.3 During Use
•	 When you first use your oven you may notice a 

slight smell. This is perfectly normal and is caused 
by the insulation materials on the heater elements. 
We suggest that, before using your oven for the 
first time, you leave it empty and set it at maximum 
temperature for 45 minutes. Make sure that the 
environment in which the product is installed is well 
ventilated.

•	 Take care when opening the oven door during or 
after cooking. The hot steam from the oven may 
cause burns.

•	 Do not put flammable or combustible materials in or 
near the appliance when it is operating.

•	 Always use oven gloves to remove and replace food 
in the oven.

Do not leave the cooker unattended when 
cooking with solid or liquid oils. They may catch fire 
under extreme heating conditions. Never pour water 
on to flames that are caused by oil, instead switch the 
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cooker off and cover the pan with its lid or a fire 
blanket.
• Always position pans over the centre of the cooking

zone, and turn the handles to a safe position so they
cannot be knocked.

• If the product will not be used for a long period of
time, turn the main control switch off. Turn the gas
valve off when gas appliances are not in use.

• Make sure the appliance control knobs are always
in the “0” (stop) position when the appliance is not in
use.

• The trays incline when pulled out. Take care not
to spill or drop hot food when removing it from the
oven.
CAUTION: The use of a gas cooking appliance 

results in the production of heat, moisture and 
products of combustion in the room in which it is 
installed. Ensure that the kitchen is well ventilated 
especially when the appliance is in use, keep natural 
ventilation holes open or install a mechanical 
ventilation device (mechanical extractor hood).
• Prolonged intensive use of the appliance may call

for additional ventilation, such as opening a window,
or for more effective ventilation, for example by
increasing the level of mechanical ventilation where
present.

• While using the grill burner, keep the oven door
open and always use the grill deflector shield
supplied with the product. Never use the grill burner
with the oven door closed.
CAUTION: Glass lids may shatter when 

heated. Turn off all the burners and allow the 
hob surface to cool before closing the lid. 
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•	 Do not place anything on the oven door when it is 
open. This could unbalance the oven or damage the 
door.

•	 Do not place heavy or flammable items (e.g. nylon, 
plastic bags, paper, cloth, etc.) into the drawer. This 
includes cookware with plastic accessories (e.g. 
handles).
CAUTION: The inside surface of the storage 

compartment may get hot when the appliance is in 
use. Avoid touching the inside surface.
•	 Do not hang towels, dishcloths or clothes from the 

appliance or its handles.
1.4 During Cleaning and Maintenance
•	 Make sure that your appliance is turned off at 

the mains before carrying out any cleaning or 
maintenance operations.

•	 Do not remove the control knobs to clean the control 
panel.

•	 To maintain the efficiency and safety of your 
appliance, we recommend you always use original 
spare parts and to call our authorised service agents 
when needed.

CE Declaration of conformity
We declare that our products meet the 
applicable European Directives, Decisions 
and Regulations and the requirements listed 
in the standards referenced. 

This appliance has been designed to be used only 
for home cooking. Any other use (such as heating a 
room) is improper and dangerous.

 The operating instructions apply to several models. 
You may notice differences between these instructions 
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and your model.
Disposal of your old machine

This symbol on the product or on its packaging 
indicates that this product should not be 
treated as household waste. Instead it should 
be handed over to the applicable collection 
point for the recycling of electrical and 

electronic equipment. By ensuring this product is 
disposed of correctly, you will help prevent potential 
negative consequences for the environment and 
human health, which could otherwise be caused by 
inappropriate waste handling of this product. For more 
detailed information about recycling of this product, 
please contact your local city office, your household 
waste disposal service or the retailer who you 
purchased this product from.
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2.	 INSTALLATION AND 
PREPARATION FOR USE

WARNING : This appliance must be 
installed by an authorised service 
person or qualified technician, 

according to the instructions in this guide 
and in compliance with the current local 
regulations.
•	 Incorrect installation may cause harm 

and damage, for which the manufacturer 
accepts no responsibility and the 
warranty will not be valid.

•	 Prior to installation, ensure that the local 
distribution conditions (electricity voltage 
and frequency and/or nature of the gas 
and gas pressure) and the adjustments 
of the appliance are compatible. The 
adjustment conditions for this appliance 
are stated on the label.

•	 The laws, ordinances, directives and 
standards in force in the country of use 
are to be followed (safety regulations, 
proper recycling in accordance with the 
regulations, etc.).

2.1 Instructions for the Installer
Ventilation requirements
•	 For rooms with a volume of less than 

5 m3, permanent ventilation of 100 cm2 
free area is required.

•	 For rooms with a volume of between 5 
m3 and 10 m3, permanent ventilation of 
50 cm2 free area will be required, unless 
the room has a door which opens 
directly to outside air in which case no 
permanent ventilation is required.

•	 For rooms with a volume greater than 
10 m3, no permanent ventilation is 
required.
Important: Regardless of room size, all 

rooms containing the appliance must have 
direct access to outside air via an openable 
window or equivalent.
Emptying of burned gases from the 
environment 
Gas appliances expel burned gas waste 
to the outside air, either directly or via a 
cooker hood with a chimney. If it is not 
possible to install a cooker hood, install a 
fan on the window or wall that has access 
to fresh air. The fan must have the capacity 
to change the volume of air in the kitchen a 
minimum of 4-5 times per hour.

Air inlet section 
min. 100 cm2

Air inlet section 
min. 100 cm2
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ER

Air inlet section 
min. 100 cm2

Air inlet section 
min. 100 cm2

Cooker 
hood 
flue

Electrical ventilator
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General instructions
•	 After removing the packaging material 

from the appliance and its accessories, 
ensure that the appliance is not 
damaged. If you suspect any damage, 
do not use it and contact an authorised 
service person or qualified technician 
immediately.

•	 Make sure that there are no flammable 
or combustible materials in the close 
vicinity, such as curtains, oil, cloth etc. 
which may catch fire.

•	 The worktop and furniture surrounding 
the appliance must be made of 
materials resistant to temperatures 
above 100°C.
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• The appliance should not be installed
directly above a dishwasher, fridge,
freezer, washing machine or clothes
dryer.

• The appliance can be placed close to
other furniture on condition that, in the
area where the appliance is set up, the
furniture’s height does not exceed the
height of the cooktop.

2.2 Installation of the Cooker
• If the kitchen furniture is higher than the

cooktop, the kitchen furniture must be
at least 10 cm away from the sides of
appliance for air circulation.

• There should be a minimum 2cm blank
space around the appliance for air
circulation.

• If a cooker hood or cupboard is to be
installed above the appliance, the safety
distance between cooktop and any
cupboard/cooker hood should be as
shown below.

A (mm) Cupboard 420

B (mm) Cooker Hood 650/700

C (mm) 20

D (mm) Product Width

E (mm) 100

A B C C
D E

2.3 Gas Connection
Assembly of gas supply and leakage 
check
Connect the appliance in accordance 
with applicable local and international 
standards and regulations. First, check 
what type of gas is installed on the cooker. 
This information is available on a sticker 
on the back of the cooker. You can find 
the information related to appropriate gas 
types and appropriate gas injectors in 
the technical data table. Check that the 
feeding gas pressure matches the values 
on the technical data table, to be able to 
get the most efficient use and to ensure the 
minimum gas consumption. If the pressure 
of used gas is different than the values 
stated or is not stable in your area, it may 

be necessary to assemble an available 
pressure regulator on the gas inlet. You 
should contact an authorised service centre 
to make these adjustments.
Points that must be checked during 
flexible hose assembly:
• If the gas connection is made by a

flexible hose fixed onto the gas inlet of
the hob, it must be fixed on by a pipe
collar.

• Connect your appliance with a short
and durable hose that is as close as
possible to the gas source.

• The permitted maximum length of the
hose is 1.5 m.
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•	 The device should be connected in line 
with the relevant local gas standards.

•	 The hose must be kept clear of areas 
that may heat up to temperatures of 
more than 90°C.

•	 The hose must not be cracked, torn, 
bent or folded.

•	 Keep the hose clear of sharp corners 
and objects that could move.

•	 Before you assemble the connection, 
you must make sure the hose is not 
damaged. Use bubbly water or leakage 
fluids to perform the check. Do not use 
a naked flame to check for gas leakage.

•	 All metal items that are used during 
gas connection must be free from 
rust. Check the expiry date of any 
components used for connection.

Points that must be checked during 
fixed gas connection assembly
The method used to assemble a fixed 
gas connection (gas connection made by 
threads, e.g. a nut) varies according to the 
country you are in. The most common parts 
for your country will be supplied with your 
appliance. Any other parts required can be 
supplied as spare parts.
During connection, always keep the nut 
on the gas manifold fixed while rotating 
the counter-part. Use appropriately-sized 
spanners for a safe connection. For 
surfaces between different components 
always use the seals provided in the gas 
conversion kit.
The seals used during connection should 
also be approved to be used in gas 
connections. Do not use plumbing seals for 
gas connections.
Remember that this appliance is ready 
to be connected to the gas supply in the 
country for which it has been produced. 
The main country of destination is marked 
on the rear cover of the appliance. If you 
need to use it in another country, any 
of the connections in the figure below 
may be required. In such a case, contact 
local authorities to learn the correct gas 
connection.

Gas pipe

Gas pipe

Seal

Seal

Hose 
fitting

Adapter

Gas hose 
with collar

Mechanical
gas hose

Gas pipe

Gas 
pipe

Seal

Mechanical 
gas hose

Mechanical 
gas hose

The Cooker must be installed and 
maintained by a suitably qualified gas 
registered technician in accordance with 
current safety legislation.

WARNING: Do not use a naked flame 
to check for gas leaks.

2.4 Gas Conversion (if available)
Your appliance is designed to be operated 
with LPG/NG gas. The gas burners can 
be adapted to different types of gas, by 
replacing the corresponding injectors and 
adjusting the minimum flame length suitable 
to the gas in use. For this purpose, the 
following steps should be performed.
Changing injectors
Hob burners
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• Cut off the main gas supply and unplug
the appliance from the mains electrical
supply.

• Remove the burner caps and the
adapters.

• Use a 7 mm spanner to unscrew the
injectors.

• Replace the injector with the ones from
the gas conversion kit, with the correct 
diameters for the type of gas that is 
going to be used, according to the gas 
injector table.

Adapter

Spanner

Adapter

Cup

Burner 
cap

Adjusting the minimum flame position:
First of all, make sure that the appliance 
is unplugged from the mains electrical 
supply and that the gas feed is open. The 
minimum flame position is adjusted with a 
flat screw located on the valve. For valves 
with a flame failure safety device, the 
screw is located on the side of the valve 
spindle as shown in the figures. For valves 
without a flame failure safety device, the 
screw is located inside the valve spindle 
as shown in the figure. To make adjusting 
the flame position easier, we recommend 
that you remove the control panel (and the 
micro switch if your model has one) during 
the alteration. The bypass screw must be 
loosened for conversion from LPG to NG. 
For conversion from NG to LPG, the bypass 
screw must be tightened.

Bypass screw Screw(inside the hole)

Valve with  flame failure 
device

Valve with  flame failure 
device

Determining the minimum flame position
To determine the minimum position, ignite 
the burners and leave them on in the 
minimum position. Remove the knobs 
because the screws are accessible only 
when the knobs are removed. With the help 
of a small screwdriver, fasten or loosen the 
bypass screw by around 90 degrees. When 
the flame has a length of at least 4mm, 
the gas is well distributed. Make sure that 
the flame does not die out when passing 
from the maximum position to the minimum 
position. Create an artificial wind with your 
hand towards the flame to see if the flames 
are stable.
Changing the gas inlet
For some countries, the gas inlet type 
can be different for NG/LPG gases. In 
this case, remove the current connection 
components and nuts (if any) and connect 
the new gas supply accordingly. In all 
conditions, all components used in gas 
connections should be approved by local 
and/or international authorities. In all gas 
connections, refer to the “Assembly of 
gas supply and leakage check” clause 
explained above.

2.5 Electrical Connection 
and Safety (if available)

WARNING: The electrical connection 
of this appliance should be carried out 
by an authorised service person or 

qualified electrician, according to the 
instructions in this guide and in compliance 
with the current local regulations.

WARNING: THE APPLIANCE MUST 
BE EARTHED.

• Before connecting the appliance to the
power supply, the voltage rating of the
appliance (stamped on the appliance
identification plate) must be checked for
correspondence to the available mains
supply voltage, and the mains electric
wiring should be capable of handling the
appliance’s power rating (also indicated
on the identification plate).
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• During installation, please ensure
that isolated cables are used. An
incorrect connection could damage
your appliance. If the mains cable is
damaged and needs to be replaced
this should be done by a qualified
personnel.

• Do not use adaptors, multiple sockets
and/or extension leads.

• The supply cord should be kept away
from hot parts of the appliance and must
not be bent or compressed. Otherwise
the cord may be damaged, causing a
short circuit.

• If the appliance is not connected
to the mains with a plug, a all-pole
disconnector (with at least 3 mm contact
spacing) must be used in order to meet
the safety regulations.

• The appliance is designed for a power
supply of 220-240 V~. If your supply is
different, contact the authorized service
personnel or qualified electrician.

• The power cable (H05VV-F) must be of
sufficent length to be connected to the
appliance.

• The fused switch must be easily
accessible once the appliance has been
installed.

• Ensure all connections are adequately
tightened.

• Fix the supply cable in the cable clamp
and then close the cover.

• The terminal box connection is placed
on the terminal box.

2.6 Anti-tilting kit

Anti-tilting 
Bracket 
(x1) (will be 
attached to the 
wall)

wall
plug (x1)

Screw (x1)

1 2

3

The document bag contains an 
anti-tilting kit. Loosely attach the anti-
tilting bracket (1) to the wall using the 
screw (2) and wall plug (3), following the 
measurements shown in the figure and 
table below. Adjust the height of the anti-
tilting bracket so that it lines up with the slot 
on the cooker and tighten the screw. Push 
the appliance towards the wall making sure 
that the anti-tilting bracket is inserted into 
the slot on the rear of the appliance.

A

B

Anti-
tilting 
bracket

Wall

Product Dimensions  
(Width X Depth X Height) (Cm) A (mm) B (mm)

60x60x90 (Double Oven) 297.5 52

50x60x90 (Double Oven) 247.5 52

90x60x85 430 107

60x60x90 309.5 112

60x60x85 309.5 64

50x60x90 247.5 112

50x60x85 247.5 64

50x50x90 247.5 112

50x50x85 247.5 64

2.7 Adjusting the feet
Your product stands on four adjustable 
feet. For safe operation, it is important that 
your appliance is correctly balanced. Make 

4 4
N N PEPE

L3 L2 L1 L

5 5

3 32 21 1
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sure the appliance is level prior to cooking. 
To increase the height of the appliance, 
turn the feet anti-clockwise. To decrease 
the height of the appliance, turn the feet 
clockwise.
It is possible to raise the height of the 
appliance up to 30 mm by adjusting the 
feet. The appliance is heavy and we 
recommend that a minimum of 2 people lift 
it. Never drag the appliance.
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3.	 PRODUCT FEATURES
Important: Specifications for the product vary and the appearance of your appliance 
may differ from that shown in the figures below.

List of Components

1

2

3

4

5

1. Cooktop
2. Control Panel
3. Oven Door Handle
4. Oven Door
5. Adjustable Feet

Control Panel

6. Timer
7. Oven Function Control Knob
8. Oven Thermostat Knob
9. Hob Control Knob

6 7 8 9 9 9 9
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4.	 USE OF PRODUCT

4.1 Use of gas burners
Ignition of the burners
The position symbol above each control 
knob indicates the burner that the knob 
controls.
Manual Ignition of the Gas Burners
If your appliance is not equipped with an 
ignition aid, or in case there is a failure in 
the electric network, follow the procedures 
listed below.
For Hob Burners: Push in the knob of 
the burner you wish to ignite and keep 
it pressed while turning it anti-clockwise 
until the knob is in the ‘maximum’ position. 
Continue pressing the knob and hold a lit 
match, taper or other manual aid to the 
upper circumference of the burner. Move 
the ignition source away from the burner as 
soon as you see a stable flame.

Electrical ignition by control knob

Push in the knob of the burner you wish to 
ignite and keep it pressed while turning it anti-
clockwise until the knob is in the 90 degrees 
position.The microswitch under the knob will 
create sparks through the spark plug for as 
long as the control knob is pressed. Press the 
knob until you see a stable flame on the burner.
Flame safety device
Hob burners
Hobs equipped with a flame failure device 
provide security in case of an accidentally 
extinguished flame. If such a case occurs, 
the device will block the burners gas 
lines and will avoid any accumulation of 
unburned gas. Wait 90 seconds before re-
igniting an extinguished gas burner.

4.2 Hob Controls
Hob burner
The knob has 3 positions: off (0), maximum 
(big flame symbol) and minimum (small 
flame symbol). Ignite the burner with the 
knob in the 'maximum' position; you can 
then adjust the flame length between the 
'maximum' and 'minimum' positions. Do 
not operate the burners when the knob is 
between the 'maximum' and 'off' positions.

OFF position MAX position

MIN. position MODULATE

After ignition, visually check the flames. 
If you see a yellow tip, lifted or unstable 
flame, switch the gas flow off, then check 
the assembly of burner caps and crowns 
once they have cooled. Make sure there is 
no liquid in the burner caps. If the burner 
flames go out accidentally, switch the 
burners off, ventilate the kitchen with fresh 
air and wait at least 90 seconds before 
attempting re-ignition.

Cap

Crown

Spark 
plug
Burner 
cup

To switch the hob burners off, turn the hob 
burner knob clockwise to the ‘0’ position or 
so that the marker on the hob burner knob 
points upwards.
Your hob has burners of different diameters. 
You will find that the most economical 
way of using gas is to choose the correct 
size gas burner for your cooking pan size 
and to bring the flame to the 'minimum' 
position once boiling point is reached. We 
recommend that you always cover your 
cooking pan to avoid heat loss.
To obtain maximum performance from the 
main burners, we suggest you use pots with 
the following flat bottom diameters. Using 
pots smaller than the minimum dimensions 
shown below will cause energy loss.
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Rapid / Wok Burner 22-26 cm 

Semi-rapid Burner 14-22 cm 

Auxiliary Burner 12-18 cm

Make sure that the tips of the flames do not 
spread out from the outer circumference 
of the pan, as this may harm plastic 
accessories, such as handles.
Switch the main gas control valve off when 
the burners are not in use for prolonged 
periods of time.

WARNING:
•	 Only use flat-bottomed pans with thick 

bases.
•	 Make sure the bottom of the pan is dry 

before placing it on the burner.
•	 The temperature of accessible parts 

may become high while the appliance is 
operating. It is imperative that children 
and animals are kept well away from the 
burners during and after cooking.

•	 After use, the hob remains very hot for a 
prolonged period of time. Do not touch it 
and do not place any object on top of it.

•	 Never place knives, forks, spoons and 
lids on the hob as they will get hot and 
could cause serious burns.

•	 Do not allow pan handles or any other 
cooking utensils to project over the edge 
of the cooker top.

Circular Saucepan 
Base

Small Saucepan 
Diameter

Saucepan base that 
has not settled

 Hob Controls

Hotplate
The hotplate is controlled by a knob with 6 
positions.
The hotplate can be operated by switching 
the control knob to one of these positions. 
Near each hob control knob, there is a 
small symbol that shows which hotplate is 
controlled by that knob. The on/off light on 
the control panel shows which hotplates are 
in use.

Knob 
Position Function

0 Off position

1 To melt butter etc. and to warm small 
quantities of liquid

2 To warm bigger quantities of liquid. To 
prepare creams and sauces

3 To defrost food for cooking

4 To cook delicate meat and fish

5 To roast meat and steak

6 To boil big quantities of liquid or to fry

WARNING:
•	 When operating the hotplate for the first 

time, or after it has not been used for a 
prolonged period of time, it is necessary 
to eliminate any humidity which may 
have accumulated around the electrical 
elements of the plate. To do this, 
operate the hotplate on its lowest setting 
for about 20 minutes.

•	 Never operate a hotplate without pans 
on. Otherwise, form defects may occur 
on the cooktop.

•	 Only use flat-bottomed pans with thick 
bases.

•	 Make sure the bottom of the pan is dry 
before placing it on a hotplate.

•	 When a hotplate is in operation, make 
sure that the pan is centred correctly 
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on it.
• Never use a pan with a smaller or larger

diameter than that of the hotplate as this
will waste energy.

Circular Saucepan 
Base

Small Saucepan 
Diameter

Saucepan base that 
has not settled

• If possible, always place lids on the
pans to avoid heat loss.

• The temperature of accessible parts
may become high while the appliance
is operating. It is imperative to keep
children and animals well away from
the hob during use and until it has fully
cooled after use.

• If you notice a crack on the cooktop,
it must be immediately switched off
and replaced by an authorized service
personnel or technician.

4.3 Oven Controls
Oven function control knob
Turn the knob to the corresponding symbol 
of the desired cooking function. For the 
details of different functions see ´Oven 
Functions`.
Oven thermostat knob
After selecting a cooking function, turn 
this knob to set the desired temperature. 
The oven thermostat light will illuminate 
whenever the thermostat is in operation 
to heat up the oven or maintain the 
temperature.
Oven Functions
* The functions of your oven may be
different due to the model of your product.

Oven Lamp: Only the 
oven light will switch 
on. It will remain on for 
the duration of the 
cooking function.

Defrost Function: The 
oven’s warning lights 
will switch on and the 
fan will start to operate. 
To use the defrost 
function, place your 
frozen food in the oven 

on a shelf in the third slot from the bottom. 
It is recommended that you place an oven 
tray under the defrosting food to catch the 
water accumulated due to melting ice. This 
function will not cook or bake your food, it 
will only help to defrost it.

Turbo Function: The 
oven’s thermostat and 
warning lights will 
switch on, and the ring 
heating element and 
fan will start operating. 
The turbo function 

evenly disperses the heat in the oven so all 
food on all racks will cook evenly. It is 
recommended that you preheat the oven for 
about 10 minutes.

Static Cooking 
Function: The oven’s 
thermostat and 
warning lights will 
switch on, and the 
lower and upper 
heating elements will 
start operating. The 

static cooking function emits heat, ensuring 
even cooking of food. This is ideal for 
making pastries, cakes, baked pasta, 
lasagne and pizza. Preheating the oven for 
10 minutes is recommended and it is best 
to use only one shelf at a time in this 
function.

Fan Function: The 
oven’s thermostat and 
warning lights will 
switch on, and the 
upper and lower 
heating elements and 
fan will start operating. 

This function is good for baking pastry. 
Cooking is carried out by the lower and 
upper heating elements within the oven and 
by the fan, which provides air circulation, 
giving a slightly grilled effect to the food. It 
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is recommended that you preheat the oven 
for about 10 minutes. The fan and lower 
heating function is ideal for baking food, 
such as pizza, evenly in a short period of 
time. The fan evenly disperses the heat of 
the oven, while the lower heating element 
bakes the food.

Pizza Function: The 
oven’s thermostat and 
warning lights will 
switch on, and the ring, 
lower heating elements 
and fan will start 
operating. This function 

is ideal for baking food, such as pizza, 
evenly in a short time. While the fan evenly 
disperses the heat of the oven, the lower 
heating element ensures baking of the food.

Grilling Function: The 
oven’s thermostat and 
warning lights will 
switch on, and the grill 
heating element will 
start operating. This 
function is used for 

grilling and toasting foods on the upper 
shelves of the oven. Lightly brush the wire 
grid with oil to stop food sticking and place 
food in the centre of the grid. Always place 
a tray beneath the food to catch any drips 
of oil or fat. It is recommended that you 
preheat the oven for about 10 minutes.

Warning: When grilling, the oven door 
must be closed and the oven 
temperature should be adjusted to 

190°C.
Faster Grilling 
Function: The oven’s 
thermostat and 
warning lights will 
switch on, and the grill 
and upper heating 
elements will start 

operating. This function is used for faster 
grilling and for grilling food with a larger 
surface area, such as meat. Use the upper 
shelves of the oven. Lightly brush the wire 
grid with oil to stop food sticking and place 
food in the centre of the grid. Always place 
a tray beneath the food to catch any drips 
of oil or fat. It is recommended that you 
preheat the oven for about 10 minutes.

Warning: When grilling, the oven door 
must be closed and the oven 

temperature should be adjusted to 190°C.

Double Grill and Fan 
Function: The oven’s 
thermostat and 
warning lights will 
switch on, and the grill, 
upper heating 
elements and fan will 

start operating. This function is used for 
faster grilling of thicker food and for grilling 
of food with a larger surface area. Both the 
upper heating elements and grill will be 
energised along with the fan to ensure even 
cooking. Use the upper shelves of the oven. 
Lightly brush the wire grid with oil to stop 
food sticking and place food in the centre of 
the grid. Always place a tray beneath the 
food to catch any drips of oil or fat. It is 
recommended that you preheat the oven for 
about 10 minutes.

Warning: When grilling, the oven door 
must be closed and the oven 
temperature should be adjusted to 

190°C.

4.4 Use of the Mechanical Timer

Function Description

M Manual operation

0..........100 Operating by adjusting the 
timer

Manual operation
When you set the timer button to the “M” 
position, you will be able to continuously run 
your oven. When you set the timer button to 
the “0” position, the oven will not operate.
Operating by adjusting the timer
Set the desired cooking time by turning the 
timer knob to between 0 and 100 minutes. 
When the timer reaches zero, the oven 
will automatically switch off and an audible 
warning will sound.

4.5 Accessories
The Deep Tray 
The deep tray is best used for cooking 
stews.
Put the tray into any rack and push it to the 
end to make sure it is placed correctly.
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The Wire Grid
The wire grid is best used for grilling or for 
processing food in oven-friendly containers.

WARNING
Place the grid to any corresponding 

rack in the oven cavity correctly and push it 
to the end.

5.	 CLEANING AND 
MAINTENANCE

5.1 Cleaning
WARNING: Switch off the appliance 
and allow it to cool before cleaning is 
to be carried out.

General Instructions
•	 Check whether the cleaning materials 

are appropriate and recommended by 
the manufacturer before use on your 
appliance.

•	 Use cream cleaners or liquid cleaners 
which do not contain particles. Do not 
use caustic (corrosive) creams, abrasive 

cleaning powders, rough wire wool or 
hard tools as they may damage the 
cooker surfaces.

Do not use cleaners that contain 
particles, as they may scratch the 
glass, enamelled and/or painted parts 

of your appliance.
•	 Should any liquids overflow, clean them 

immediately to avoid parts becoming 
damaged.

Do not use steam cleaners for 
cleaning any part of the appliance.

Cleaning the Inside of the Oven
•	 The inside of enamelled ovens are best 

cleaned while the oven is warm.
•	 Wipe the oven with a soft cloth soaked 

in soapy water after each use. Then, 
wipe the oven over again with a wet 
cloth and then dry it. 

•	 You may need to use a liquid cleaning 
material occasionally to completely 
clean the oven.

Cleaning the Gas Hob
•	 Clean the gas hob on a regular basis.
•	 Take off the pan supports, caps and 

crowns of the hob burners.
•	 Wipe the hob surface with a soft cloth 

soaked in soapy water. Then, wipe the 
hob surface over again with a wet cloth 
and dry it.

•	 Wash and rinse the hob-burner caps. 
Do not leave them wet. Dry them 
immediately with a dry cloth.

•	 Make sure you re-assemble all parts 
correctly after cleaning.

•	 The surfaces of the pan supports may 
become scratched over time due to use. 
This is not a production fault.

Do not use a metal sponge for 
cleaning any part of the hob.



EN - 24

Make sure no water gets into the 
burners as this may block the injectors.

Cleaning the Hotplate Heater (if 
available)
•	 Clean the hotplate heater on a regular 

basis.
•	 Wipe the hotplate with a soft cloth 

soaked in only water. Then, run the 
hotplate for a short time to dry it 
completely.

Cleaning the Glass Parts
•	 Clean the glass parts of your appliance 

on a regular basis.
•	 Use a glass cleaner to clean the inside 

and outside of the glass parts. Then, 
rinse and dry them thoroughly with a dry 
cloth.

Cleaning the Enamelled Parts
•	 Clean the enamelled parts of your 

appliance on a regular basis.
•	 Wipe the enamelled parts with a soft 

cloth soaked in soapy water. Then, wipe 
them over again with a wet cloth and dry 
them.

Do not clean the enamelled parts while 
they are still hot from cooking.
Do not leave vinegar, coffee, milk, salt, 
water, lemon or tomato juice on the 
enamel for a long time.

Cleaning the Stainless Steel Parts (if 
available)
•	 Clean the stainless steel parts of your 

appliance on a regular basis.
•	 Wipe the stainless steel parts with a soft 

cloth soaked in only water. Then, dry 
them thoroughly with a dry cloth.

Do not clean the stainless steel parts 
while they are still hot from cooking.
Do not leave vinegar, coffee, milk, salt, 
water, lemon or tomato juice on the 
stainless steel for a long time.

Removal of the Inner Glass
You must remove the oven door glass 
before cleaning, as shown below.
1. Push the glass in the direction of B and 
release from the location bracket (x). Pull 
the glass out in the direction of A.

x
A

B

To replace the inner glass:
1. Push the glass towards and under the 
location bracket (y), in the direction of B.

y

B

3. Place the glass under the location 
bracket (x) in the direction of C.

x

C

If the oven door is a triple glass oven 
door, the third glass layer can be 
removed the same way as the second 

glass layer.
Removal of the Oven Door
Before cleaning the oven door glass, you 
must remove the oven door, as shown 
below.
1. Open the oven door.

2. Open the locking catch (a) (with the aid 
of a screwdriver) up to the end position.
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a

3. Close the door until it almost reaches the
fully closed position and remove the door
by pulling it towards you.

5.2 Maintenance
WARNING: The maintenance of this 
appliance should be carried out by an 
authorised service person or qualified 

technician only.
Changing the Oven Lamp

WARNING: Switch off the appliance 
and allow it to cool before cleaning 
your appliance.

• Remove the glass lens, then remove the
bulb.

• Insert the new bulb (resistant to 300 °C)
to replace the bulb that you removed
(230 V, 15-25 Watt, Type E14).

• Replace the glass lens, and your oven
is ready for use.

The lamp is designed specifically for 
use in household cooking appliances. 
It is not suitable for household room 

illumination.

5.3 Maintenance
WARNING: The maintenance of this 
appliance should be carried out by an 
authorised service person or qualified 

technician only.
Other Controls 
• Periodically check the gas connection

pipe. If a defect is found, contact an
authorised service provider to have it
changed.

• We recommend the gas connection
components are changed annually If
a defect is found while operating the
control knobs of the appliance, contact
an authorised service provider.
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6.	 TROUBLESHOOTING&TRANSPORT

6.1 Troubleshooting
If you still have a problem with your appliance after checking these basic 
troubleshooting steps, please contact an authorised service person or qualified 
technician.
Problem Possible Cause Solution 

Hob burners do not 
work.

The burners may be in the ´off` 
position.

Supply gas pressure may not be 
correct.

Power (if the appliance has an electric 
connection) is switched off.

Check the position of the control knob.
Check the gas supply and gas pressure.

Check whether there is power supplied. Also 
check that other kitchen appliances are working.

Hob burners do not 
light.

Burner cap and crown are not 
assembled correctly.

Supply gas pressure may not be 
correct.

LPG cylinder (if applicable) may be 
depleted.

Power (if the appliance has an electric 
connection) is switched off. 

Ensure the burner parts have been placed 
correctly.

Check the gas supply and gas pressure.
LPG cylinder may need replacing.

Check whether power is being supplied. Also, 
check that other kitchen appliances are working.

Flame colour is 
orange/yellow.

Burner cap and crown are not 
assembled correctly.

Different gas compositions.

Ensure the burner parts have been placed 
correctly.

Due to the design of the burner, the flame can 
appear to be orange/yellow in certain areas of the 

burner.
If you operate the appliance with natural gas, city 
natural gas may have different compositions. Do 
not operate the appliance for a couple of hours.

Burner is not 
igniting or only 

partially lighting.
Burner parts may not be clean or dry. Ensure that parts of the appliance are dry and 

clean.

Burner sounds 
noisy. - This is normal. The noise may reduce as they 

heat up.

Noise - It is normal for some metal parts on the cooker to 
produce noise when in use.

The hob or cooking 
zones cannot be 

switched on.
There is no power supply.

Check the household fuse for the appliance.
Check whether there is a power cut by trying other 

electronic appliances.

The hob produces 
an odour during 
the first cooking 

sessions.
New appliance. Heat a saucepan full of water on each cooking 

zone for 30 minutes.

Oven does not 
switch on. Power is switched off. Check whether there is power supplied. Also, 

check that other kitchen appliances are working.

No heat or oven 
does not warm up.

Oven temperature control is incorrectly 
set.

Oven door has been left open.

Check the oven temperature control knob is set 
correctly.
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Cooking is uneven 
within the oven.

Oven shelves are incorrectly 
positioned.

Check that the recommended temperatures and 
shelf positions are being used.

Do not frequently open the door unless you are 
cooking things that need to be turned. If you 

open the door often, the interior temperature will 
be lower and this may affect the results of your 

cooking.

Oven light (if 
available) does not 

operate.

Lamp has failed.
Electrical supply is disconnected or 

switched off.

Replace lamp according to the instructions.
Make sure the electrical supply is switched on at 

the wall socket outlet.

The oven fan (if 
available) is noisy. Oven shelves are vibrating.

Check that the oven is level.
Check that the shelves and any bake ware are not 

vibrating or in contact with the oven back panel.

6.2 Transport
If you need to transport the product, use the original product packaging and carry it using 
its original case. Follow the transport signs on the packaging. Tape all independent parts to 
the product to prevent damaging the product during transport.
If you do not have the original packaging, prepare a carriage box so that the appliance, 
especially the external surfaces of the product, is protected against external threats.
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7. TECHNICAL SPECIFICATIONS

7.1 Injector Table(FXC 522M )

G30 28-30mbar  4.8 kW     345 g/h 
II2H3B/P    BG     Clase: 1

NG 
G20 20 mbar 

LPG 
G30 28-30 mbar

LARGE BURNER

DIA. of INJECTOR (1/100mm) 115 85

NOMINAL RATING (KW) 2,9 3

CONSUMPTION 276 l/h 218,1 g/h

MEDIUM BURNER

DIA. of INJECTOR (1/100mm) 97 65

NOMINAL RATING (KW) 1,75 1,75

CONSUMPTION 166,7 l/h 127,2 g/h
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7.2 Injector Table(FXC 622M )

7.3 G30 28-30mbar  4.8 kW     345 g/h 
II2H3B/P    BG     Clase: 1

7.4 NG 
G20 20 mbar 

7.5 LPG 
G30 28-30 mbar

7.6 LARGE BURNER

7.7 DIA. of INJECTOR (1/100mm) 7.8 115 7.9 85

7.10 NOMINAL RATING (KW) 7.11 2,75 7.12 3

7.13 CONSUMPTION 7.14 261,9 l/h 7.15 218,1 g/h

7.16 MEDIUM BURNER

7.17 DIA. of INJECTOR (1/100mm) 7.18 97 7.19 65

7.20 NOMINAL RATING (KW) 7.21 1,75 7.22 1,75

7.23 CONSUMPTION 7.24 166,7 l/h 7.25 127,2 g/h



52278692




