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ʆʙʩʣʫʞʠʚʘʥʠʝ ʜʦʣʞʥʦ ʚʳʧʦʣʥʷʪʴʩʷ ʪʦʣʴʢʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʦʙʦʨʫʜʦʚʘʥʠʷ. 
ʊʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ ʨʝʤʦʥʪ, ʪʨʝʙʫʶʱʠʝ ʧʦʤʦʱʠ ʜʨʫʛʦʛʦ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʧʝʨʩʦʥʘʣʘ, ʜʦʣʞʥʳ 
ʧʨʦʚʦʜʠʪʴʩʷ ʧʦʜ ʥʘʙʣʶʜʝʥʠʝʤ ʣʠʮʘ, ʢʦʤʧʝʪʝʥʪʥʦʛʦ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʣʝʛʢʦʚʦʩʧʣʘʤʝʥʷʶʱʠʭʩʷ ʭʣʘʜʘʛʝʥʪʦʚ. 

ʇʈɽɼʋʇʈɽɾɼɽʅʀɽ

02

1 ʄɽʈʓ ʇʈɽɼʆʉʊʆʈʆɾʅʆʉʊʀ
ʄʝʨʳ ʧʨʝʜʦʩʪʦʨʦʞʥʦʩʪʠ, ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʚ ʥʘʩʪʦʷʱʝʤ ʨʫʢʦʚʦʜʩʪʚʝ, ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʩʣʝʜʫʶʱʠʝ ʪʠʧʳ. ʆʥʠ ʦʯʝʥʴ 
ʚʘʞʥʳ, ʧʦʵʪʦʤʫ ʩʦʙʣʶʜʘʡʪʝ ʠʭ ʥʝʫʢʦʩʥʠʪʝʣʴʥʦ.ɺʥʠʤʘʪʝʣʴʥʦ ʧʨʦʯʠʪʘʡʪʝ ʜʘʥʥʳʝ ʠʥʩʪʨʫʢʮʠʠ ʧʝʨʝʜ ʫʩʪʘʥʦʚʢʦʡ. 
ʍʨʘʥʠʪʝ ʜʘʥʥʦʝ ʨʫʢʦʚʦʜʩʪʚʦ ʧʦʜ ʨʫʢʦʡ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ.

ɿʥʘʯʝʥʠʝ ʩʠʤʚʦʣʦʚ ʆʇɸʉʅʆʉʊʔ, ʇʈɽɼʋʇʈɽɾɼɽʅʀɽ, ɺʅʀʄɸʅʀɽ ʠ ʇʈʀʄɽʏɸʅʀɽ.

ʋʢʘʟʳʚʘʝʪ ʥʘ ʥʝʠʟʙʝʞʥʦ ʦʧʘʩʥʫʶ ʩʠʪʫʘʮʠʶ, ʢʦʪʦʨʘʷ, ʝʩʣʠ ʝʝ ʥʝ ʠʟʙʝʞʘʪʴ, ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʩʤʝʨʪʠ ʠʣʠ ʩʝʨʴʝʟʥʦʡ 
ʪʨʘʚʤʝ.

ʆʇɸʉʅʆʉʊʔ

ʋʢʘʟʳʚʘʝʪ ʥʘ ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʫʶ ʩʠʪʫʘʮʠʶ, ʢʦʪʦʨʘʷ, ʝʩʣʠ ʝʝ ʥʝ ʠʟʙʝʞʘʪʴ, ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʩʤʝʨʪʠ ʠʣʠ ʩʝʨʴʝʟʥʦʡ 
ʪʨʘʚʤʝ.

ʇʈɽɼʋʇʈɽɾɼɽʅʀɽ

ʇʈɽɼʋʇʈɽɾɼɽʅʀɽ

ɺʅʀʄɸʅʀɽ!
ʋʢʘʟʳʚʘʝʪ ʥʘ ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʫʶ ʩʠʪʫʘʮʠʶ, ʢʦʪʦʨʘʷ, ʝʩʣʠ ʝʝ ʥʝ ʠʟʙʝʞʘʪʴ, ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʪʨʘʚʤʘʤ ʣʝʛʢʦʡ ʠʣʠ 
ʩʨʝʜʥʝʡ ʪʷʞʝʩʪʠ. ʊʘʢʞʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦ ʥʝʙʝʟʦʧʘʩʥʳʭ ʜʝʡʩʪʚʠʷʭ.

ʋʢʘʟʳʚʘʝʪ ʥʘ ʩʠʪʫʘʮʠʶ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʩʣʫʯʘʡʥʦʤʫ ʧʦʚʨʝʞʜʝʥʠʶ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠʣʠ ʠʤʫʱʝʩʪʚʘ.

ʇʈʀʄɽʏɸʅʀɽ

ɺʥʠʤʘʥʠʝ: ʨʠʩʢ ʚʦʟʛʦʨʘʥʠʷ / 
ʣʝʛʢʦʚʦʩʧʣʘʤʝʥʷʶʱʠʝʩʷ ʤʘʪʝʨʠʘʣʳ

ʅʝʧʨʘʚʠʣʴʥʘʷ ʫʩʪʘʥʦʚʢʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠʣʠ ʧʨʠʩʧʦʩʦʙʣʝʥʠʡ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʨʘʞʝʥʠʶ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʪʦʢʦʤ, 
ʢʦʨʦʪʢʦʤʫ ʟʘʤʳʢʘʥʠʶ, ʫʪʝʯʢʝ, ʧʦʞʘʨʫ ʠʣʠ ʜʨʫʛʦʤʫ ʧʦʚʨʝʞʜʝʥʠʶ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʆʙʷʟʘʪʝʣʴʥʦ ʠʩʧʦʣʴʟʫʡʪʝ ʪʦʣʴʢʦ 
ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ, ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʧʦʩʪʘʚʱʠʢʦʤ, ʢʦʪʦʨʳʝ ʩʧʝʮʠʘʣʴʥʦ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʜʘʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʠ 
ʜʦʚʝʨ ʪɹʝ ʫʩʪʘʥʦʚʢʫ ʧʨʦʬʝʩʩʠʦʥʘʣʘʤ.
ɺʩʝ ʜʝʡʩʪʚʠʷ, ʦʧʠʩʘʥʥʳʝ ʚ ʜʘʥʥʦʤ ʨʫʢʦʚʦʜʩʪʚʝ, ʜʦʣʞʝʥ ʚʳʧʦʣʥʷʪʴ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʡ ʪʝʭʥʠʢ. ɺʦ ʚʨʝʤʷ ʫʩʪʘʥʦʚʢʠ 
ʫʩʪʨʦʡʩʪʚʘ ʠʣʠ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ ʧʦ ʪʝʭʥʠʯʝʩʢʦʤʫ ʦʙʩʣʫʞʠʚʘʥʠʶ ʦʙʷʟʘʪʝʣʴʥʦ ʥʦʩʠʪʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʨʝʜʩʪʚʘ 
ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ, ʪʘʢʠʝ ʢʘʢ ʧʝʨʯʘʪʢʠ ʠ ʟʘʱʠʪʥʳʝ ʦʯʢʠ.
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ʆʩʦʙʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ R32

ʀɿɹɽɻɸʁʊɽ ʫʪʝʯʢʠ ʭʣʘʜʘʛʝʥʪʘ ʚʙʣʠʟʠ ʦʪʢʨʳʪʦʛʦ ʧʣʘʤʝʥʠ.

ʀʤʝʡʪʝ ʚ ʚʠʜʫ, ʯʪʦ ʭʣʘʜʘʛʝʥʪ R32 ʅɽ ʠʤʝʝʪ ʟʘʧʘʭʘ.

ʇʈɽɼʋʇʈɽɾɼɽʅʀɽ

ʇʨʠʙʦʨ ʩʣʝʜʫʝʪ ʭʨʘʥʠʪʴ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʤʝʭʘʥʠʯʝʩʢʦʝ ʧʦʚʨʝʞʜʝʥʠʝ, ʚ ʭʦʨʦʰʦ 
ʧʨʦʚʝʪʨʠʚʘʝʤʦʤ ʧʦʤʝʱʝʥʠʠ ʙʝʟ ʧʦʩʪʦʷʥʥʦ ʨʘʙʦʪʘʶʱʠʭ ʠʩʪʦʯʥʠʢʦʚ ʧʣʘʤʝʥʠ (ʥʘʧʨʠʤʝʨ, ʦʪʢʨʳʪʦʛʦ ʦʛʥʷ, 
ʨʘʙʦʪʘʶʱʝʛʦ ʛʘʟʦʚʦʛʦ ʧʨʠʙʦʨʘ) ʠ ʠʤʝʪʴ ʨʘʟʤʝʨ ʧʦʤʝʱʝʥʠʷ, ʫʢʘʟʘʥʥʳʡ ʥʠʞʝ.

ʇʈɽɼʋʇʈɽɾɼɽʅʀɽ

ʅɽ ʠʩʧʦʣʴʟʫʡʪʝ ʧʦʚʪʦʨʥʦ ʫʞʝ ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʩʦʝʜʠʥʝʥʠʷ.

ʉʦʝʜʠʥʝʥʠʷ, ʚʳʧʦʣʥʝʥʥʳʝ ʧʨʠ ʫʩʪʘʥʦʚʢʝ ʤʝʞʜʫ ʯʘʩʪʷʤʠ ʩʠʩʪʝʤʳ ʭʣʘʜʘʛʝʥʪʘ, ʜʦʣʞʥʳ ʙʳʪʴ ʜʦʩʪʫʧʥʳ ʜʣʷ 
ʦʙʩʣʫʞʠʚʘʥʠʷ.

ʇʈʀʄɽʏɸʅʀɽ

ʋʙʝʜʠʪʝʩʴ, ʯʪʦ ʫʩʪʘʥʦʚʢʘ, ʩʝʨʚʠʩ, ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ ʨʝʤʦʥʪ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʠʥʩʪʨʫʢʮʠʷʤ ʠ 
ʜʝʡʩʪʚʫʶʱʝʤʫ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʫ (ʥʘʧʨʠʤʝʨ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʧʦʣʦʞʝʥʠʷʤ ʦ ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʛʘʟʘ) ʠ 
ʚʳʧʦʣʥʷʶʪʩʷ ʪʦʣʴʢʦ ʫʧʦʣʥʦʤʦʯʝʥʥʳʤʠ ʣʠʮʘʤʠ.

ʇʈɽɼʋʇʈɽɾɼɽʅʀɽ

ʊʨʫʙʦʧʨʦʚʦʜ ʜʦʣʞʝʥ ʙʳʪʴ ʟʘʱʠʱʝʥ ʦʪ ʬʠʟʠʯʝʩʢʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ.

ʄʦʥʪʘʞ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʜʦʣʞʝʥ ʙʳʪʴ ʩʚʝʜʝʥ ʢ ʤʠʥʠʤʫʤʫ.

ʇʈʀʄɽʏɸʅʀɽ

ɽʩʣʠ ʦʙʱʠʡ ʦʙʲʝʤ ʟʘʧʨʘʚʢʠ ʭʣʘʜʘʛʝʥʪʘ ʚ ʩʠʩʪʝʤʝ ʩʦʩʪʘʚʣʷʝʪ < 1,84 ʢʛ (ʪʦ ʝʩʪʴ, ʝʩʣʠ ʜʣʠʥʘ ʪʨʫʙʦʧʨʦʚʦʜʘ ʩʦʩʪʘʚʣʷʝʪ 
< 20 ʤ ʜʣʷ 8/10 ʢɺʪ), ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʤʠʥʠʤʘʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʣʦʱʘʜʠ ʧʦʣʘ ʦʪʩʫʪʩʪʚʫʶʪ.

ɽʩʣʠ ʦʙʱʠʡ ʟʘʨʷʜ ʭʣʘʜʘʛʝʥʪʘ ʚ ʩʠʩʪʝʤʝ ʩʦʩʪʘʚʣʷʝʪ Ó 1,84 ʢʛ (ʪ. ʝ. ʝʩʣʠ ʜʣʠʥʘ ʪʨʫʙʦʧʨʦʚʦʜʘ ʩʦʩʪʘʚʣʷʝʪ Ó 20 ʤ ʜʣʷ 8/10 
ʢɺʪ), ʚʘʤ ʥʝʦʙʭʦʜʠʤʦ ʩʦʙʣʶʜʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʤʠʥʠʤʘʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʣʦʱʘʜʠ ʧʦʣʘ, ʢʘʢ ʦʧʠʩʘʥʦ ʚ ʩʣʝʜʫʶʱʝʡ 
ʙʣʦʢ-ʩʭʝʤʝ. ɼʣʷ ʙʣʦʢ-ʩʭʝʤʳ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʪʘʙʣʠʮʳ: çʊʘʙʣʠʮʘ 1 ð ʄʘʢʩʠʤʘʣʴʥʘʷ ʜʦʧʫʩʪʠʤʘʷ ʟʘʛʨʫʟʢʘ 
ʭʣʘʜʘʛʝʥʪʘ ʚ ʧʦʤʝʱʝʥʠʠ: ʚʥʫʪʨʝʥʥʠʡ ʙʣʦʢè ʥʘ ʩʪʨ. 5, çʊʘʙʣʠʮʘ 2 ð ʄʠʥʠʤʘʣʴʥʘʷ ʧʣʦʱʘʜʴ ʧʦʣʘ: ʚʥʫʪʨʝʥʥʠʡ ʙʣʦʢè ʥʘ 
ʩʪʨ. 5 ʠ çʊʘʙʣʠʮʘ 3 ð ʄʠʥʠʤʘʣʴʥʘʷ ʧʣʦʱʘʜʴ ʚʝʥʪʠʣʷʮʠʦʥʥʳʭ ʦʪʚʝʨʩʪʠʡ ʜʣʷ ʝʩʪʝʩʪʚʝʥʥʦʡ ʚʝʥʪʠʣʷʮʠʠ: ʚʥʫʪʨʝʥʥʠʡ 
ʙʣʦʢè ʥʘ ʩʪʨ. 5.

ɽʩʣʠ ʜʣʠʥʘ ʪʨʫʙ ʩʦʩʪʘʚʣʷʝʪ 30 ʤ, ʪʦ ʤʠʥʠʤʘʣʴʥʘʷ ʧʣʦʱʘʜʴ ʧʦʣʘ Ó 4,5 ʤ2, ʘ ʝʩʣʠ ʧʣʦʱʘʜʴ ʧʦʣʘ ʤʝʥʝʝ 4,5 ʤ2, 
ʥʝʦʙʭʦʜʠʤʦ ʦʪʚʝʨʩʪʠʝ 200 ʩʤ2.

a
ɸ BÓVAʤʠʥ

ÓVAʤʠʥ

Ó 
1,

8 
ʤ

a ɺʥʫʪʨʝʥʥʠʡ ʙʣʦʢ
ɺ ʧʦʤʝʱʝʥʠʠ ɸ ʫʩʪʘʥʦʚʣʝʥ ʚʥʫʪʨʝʥʥʠʡ ʙʣʦʢ.
ʇʦʤʝʱʝʥʠʝ ɺ ð ʩʤʝʞʥʦʝ ʩ ʧʦʤʝʱʝʥʠʝʤ ɸ.

ʇʣʦʱʘʜʴ A ʧʣʶʩ B ʜʦʣʞʥʘ ʙʳʪʴ ʙʦʣʴʰʝ ʠʣʠ ʨʘʚʥʘ 4,5 ʤ2.
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Ó  

ǐ 

ǐ 

m max Óm c?

ɼʘʥʥʳʝ ʦʪ ʫʩʪʘʥʦʚʱʠʢʘ:

ǐ

ʜʘ

ʥʝʪ

ʜʘ

ʥʝʪ

ǐ 

ǐ 

ǐ 

ǐ 

ʀʩʧʦʣʴʟʫʡʪʝ ʪʘʙʣʠʮʫ 1 ʥʘ ʩʪʨʘʥʠʮʝ 
5, ʯʪʦʙʳ ʨʘʩʩʯʠʪʘʪʴ ʤʘʢʩʠʤʘʣʴʥʳʡ 
ʟʘʨʷʜ ʭʣʘʜʘʛʝʥʪʘ (mmax) (ʢʛ), 
ʜʦʧʫʩʪʠʤʳʡ ʜʣʷ ʧʦʤʝʱʝʥʠʷ ɸ. 

ʆʙʱʘʷ ʟʘʛʨʫʟʢʘ ʭʣʘʜʘʛʝʥʪʘ (mc)(ʢʛ)

 ʇʣʦʱʘʜʴ ʧʦʤʝʱʝʥʠʷ ɸ (Aʧʦʤʝʱɸ) 
(ʤ2)

ɼʘʥʥʳʝ ʦʪ ʫʩʪʘʥʦʚʱʠʢʘ: 

 ʇʣʦʱʘʜʴ ʩʤʝʞʥʦʛʦ ʧʦʤʝʱʝʥʠʷ B 
(AʧʦʤʝʱB) (ʤ2)

ʀʩʧʦʣʴʟʫʡʪʝ ʪʘʙʣʠʮʫ 2 ʥʘ ʩʪʨ. 5 
ʜʣʷ ʨʘʩʯʝʪʘ ʦʙʱʝʡ ʤʠʥʠʤʘʣʴʥʦʡ 
ʧʣʦʱʘʜʠ ʧʦʣʘ (Amin ʚʩʝʛʦ) (ʤ

2), 
ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʦʙʱʝʡ ʟʘʛʨʫʟʢʠ 
ʭʣʘʜʘʛʝʥʪʘ (mc) 

Amin ʚʩʝʛʦÒAʧʦʤʝʱA+AʧʦʤʝʱB? 

ʋʩʪʨʦʡʩʪʚʦ ʤʦʞʝʪ ʙʳʪʴ 
ʫʩʪʘʥʦʚʣʝʥʦ ʚ ʧʦʤʝʱʝʥʠʠ ɸ ʙʝʟ 
ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ 
ʨʘʟʤʝʨʘʤ ʧʦʤʝʱʝʥʠʷ ʠʣʠ 
ʚʝʥʪʠʣʷʮʠʠ. 

ʆʧʨʝʜʝʣʠʪʝ ʢʦʣʠʯʝʩʪʚʦ 
ʭʣʘʜʘʛʝʥʪʘ, ʢʦʪʦʨʦʝ ʧʨʝʚʳʰʘʝʪ 
mmax (dm) (ʢʛ). (dm = mc-mmax) 

ʀʩʧʦʣʴʟʫʡʪʝ ʪʘʙʣʠʮʫ 3 ʥʘ ʩʪʨ. 5 ʠ 
dm, ʯʪʦʙʳ ʨʘʩʩʯʠʪʘʪʴ 
ʤʠʥʠʤʘʣʴʥʫʶ ʧʣʦʱʘʜʴ ʦʪʚʝʨʩʪʠʷ 
ʜʣʷ ʝʩʪʝʩʪʚʝʥʥʦʡ ʚʝʥʪʠʣʷʮʠʠ 
ʤʝʞʜʫ ʧʦʤʝʱʝʥʠʝʤ A ʠ 
ʧʦʤʝʱʝʥʠʝʤ B (VAʤʠʥ) (ʩʤ2) 

ʉʚʷʞʠʪʝʩʴ ʩ ʚʘʰʠʤ 
ʜʠʣʝʨʦʤ 

ʋʩʪʨʦʡʩʪʚʦ ʤʦʞʝʪ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʦ ʚ ʧʦʤʝʱʝʥʠʠ ɸ, ʝʩʣʠ: 

ʄʝʞʜʫ ʧʦʤʝʱʝʥʠʷʤʠ ɸ ʠ ɺ ʧʨʝʜʫʩʤʦʪʨʝʥʦ 2 ʚʝʥʪʠʣʷʮʠʦʥʥʳʭ ʦʪʚʝʨʩʪʠʷ (ʧʦʩʪʦʷʥʥʦ ʦʪʢʨʳʪʳʭ), 1 ʩʚʝʨʭʫ ʠ 1 ʩʥʠʟʫ.

ʅʠʞʥʝʝ ʦʪʚʝʨʩʪʠʝ: ʥʠʞʥʝʝ ʦʪʚʝʨʩʪʠʝ ʜʦʣʞʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʤʠʥʠʤʘʣʴʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʧʦ ʧʣʦʱʘʜʠ (VAmin). ʆʪʚʝʨʩʪʠʝ ʜʦʣʞʥʦ 
ʙʳʪʴ ʨʘʩʧʦʣʦʞʝʥʦ ʢʘʢ ʤʦʞʥʦ ʙʣʠʞʝ ʢ ʧʦʣʫ. ɽʩʣʠ ʚʝʥʪʠʣʷʮʠʦʥʥʦʝ ʦʪʚʝʨʩʪʠʝ ʥʘʯʠʥʘʝʪʩʷ ʩ ʫʨʦʚʥʷ ʧʦʣʘ, ʝʛʦ ʚʳʩʦʪʘ ʜʦʣʞʥʘ ʙʳʪʴ Ó 20 
ʤʤ. ʅʠʞʥʷʷ ʯʘʩʪʴ ʦʪʚʝʨʩʪʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʥʘ ʨʘʩʩʪʦʷʥʠʠ Ò 100 ʤʤ ʦʪ ʧʦʣʘ. ʅʝ ʤʝʥʝʝ 50% ʪʨʝʙʫʝʤʦʡ ʧʣʦʱʘʜʠ ʦʪʚʝʨʩʪʠʷ ʜʦʣʞʥʳ 
ʙʳʪʴ ʥʘ ʨʘʩʩʪʦʷʥʠʠ < 200 ʤʤ ʦʪ ʧʦʣʘ. ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʦʪʚʝʨʩʪʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʥʘ ʨʘʩʩʪʦʷʥʠʠ < 300 ʤʤ ʦʪ ʧʦʣʘ. 

ɺʝʨʭʥʝʝ ʦʪʚʝʨʩʪʠʝ: ʧʣʦʱʘʜʴ ʚʝʨʭʥʝʛʦ ʦʪʚʝʨʩʪʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʙʦʣʴʰʝ ʠʣʠ ʨʘʚʥʘ ʥʠʞʥʝʤʫ ʦʪʚʝʨʩʪʠʶ. ʅʠʞʥʷʷ ʯʘʩʪʴ ʚʝʨʭʥʝʛʦ 
ʦʪʚʝʨʩʪʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʨʘʩʧʦʣʦʞʝʥʘ ʥʝ ʤʝʥʝʝ ʯʝʤ ʥʘ 1,5 ʤ ʚʳʰʝ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʥʠʞʥʝʛʦ ʦʪʚʝʨʩʪʠʷ.

ɺʝʥʪʠʣʷʮʠʦʥʥʳʝ ʦʪʚʝʨʩʪʠʷ ʩʥʘʨʫʞʠ ʅɽ ʩʯʠʪʘʶʪʩʷ ʧʦʜʭʦʜʷʱʠʤʠ ʚʝʥʪʠʣʷʮʠʦʥʥʳʤʠ ʦʪʚʝʨʩʪʠʷʤʠ (ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ 
ʟʘʢʨʳʪʴ ʠʭ, ʢʦʛʜʘ ʭʦʣʦʜʥʦ).

ʧʫʩʢ
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4

5

6

ʄʘʢʩʠʤʘʣʴʥʘʷ ʟʘʛʨʫʟʢʘ ʭʣʘʜʘʛʝʥʪʘ ʚ ʧʦʤʝʱ.(mmax)(ʢʛ)ɸʢʦʤʥ.(ʤ
2)

1,02

2,51

1,45

2,05

1,77

H=1800 ʤʤ

ʄʘʢʩʠʤʘʣʴʥʘʷ ʟʘʛʨʫʟʢʘ ʭʣʘʜʘʛʝʥʪʘ ʚ ʧʦʤʝʱ.(mmax)(ʢʛ)ɸʢʦʤʥ.(ʤ
2)

H=1800 ʤʤ

2,29

ɼʣʷ ʥʘʩʪʝʥʥʳʭ ʤʦʜʝʣʝʡ ʟʥʘʯʝʥʠʝ çɺʳʩʦʪʘ ʫʩʪʘʥʦʚʢʠ (H)è ʩʯʠʪʘʝʪʩʷ ʨʘʚʥʳʤ 1800 ʤʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ IEC 
60335-2-40: 2013 A1 2016, ʧʫʥʢʪ GG2.

ɼʣʷ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ɸʧʦʤʝʱ (ʪ. ʝ. ʝʩʣʠ ɸʧʦʤʝʱ ʥʘʭʦʜʠʪʩʷ ʤʝʞʜʫ ʜʚʫʤʷ ʟʥʘʯʝʥʠʷʤʠ ʠʟ ʪʘʙʣʠʮʳ), ʚʳʙʝʨʠʪʝ 
ʚʝʣʠʯʠʥʫ, ʢʦʪʦʨʘʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʙʦʣʝʝ ʚʳʩʦʢʦʤʫ ʟʥʘʯʝʥʠʶ ɸʧʦʤʝʱ ʠʟ ʪʘʙʣʠʮʳ. ɽʩʣʠ Aʧʦʤʝʱ =3 ʤ2 , ʙʝʨʝʪʩʷ 
ʚʝʣʠʯʠʥʘ ʨʘʚʥʘ ñAʧʦʤʝʱ =3ʤ2ò.

ʇʈʀʄɽʏɸʅʀɽ

ʊʘʙʣʠʮʘ 2. ʄʠʥʠʤʘʣʴʥʘʷ ʧʣʦʱʘʜʴ ʧʦʣʘ: ʚʥʫʪʨʝʥʥʠʡ ʙʣʦʢ

1,84

2,00

2,25

2,50

ʄʠʥʠʤʘʣʴʥʘʷ ʧʣʦʱʘʜʴ ʧʦʣʘ (ʤ2)mc(ʢʛ)

3,32

3,81

5,96

4,83

H=1800 ʤʤ

ɼʣʷ ʥʘʩʪʝʥʥʳʭ ʤʦʜʝʣʝʡ ʟʥʘʯʝʥʠʝ çɺʳʩʦʪʘ ʫʩʪʘʥʦʚʢʠ (H)è ʩʯʠʪʘʝʪʩʷ ʨʘʚʥʳʤ 1800 ʤʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ IEC 
60335-2-40: 2013 A1 2016, ʧʫʥʢʪ GG2.
ɼʣʷ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ mc (ʪ.ʝ. ʝʩʣʠ mc ʥʘʭʦʜʠʪʩʷ ʤʝʞʜʫ ʜʚʫʤʷ ʟʥʘʯʝʥʠʷʤʠ ʠʟ ʪʘʙʣʠʮʳ), ʚʳʙʝʨʠʪʝ ʚʝʣʠʯʠʥʫ, ʢʦʪʦʨʘʷ 
ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʙʦʣʝʝ ʚʳʩʦʢʦʤʫ ʟʥʘʯʝʥʠʶ mc ʠʟ ʪʘʙʣʠʮʳ. ɽʩʣʠ mc =1,87 ʢʛ, ʨʘʩʩʤʦʪʨʠʤ ʟʥʘʯʝʥʠʝ, ʢʦʪʦʨʦʝ 
ʩʦʦʪʚʝʪʩʪʚʫʝʪ çmc =1,87 ʢʛè.
ɼʣʷ ʩʠʩʪʝʤ ʩ ʦʙʱʠʤ ʟʘʨʷʜʦʤ ʭʣʘʜʘʛʝʥʪʘ ʥʠʞʝ 1,84 ʢʛ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʦʤʝʱʝʥʠʶ ʦʪʩʫʪʩʪʚʫʶʪ.

ʇʈʀʄɽʏɸʅʀɽ

2,22 

2,22

2,22

2,22

2,22

2,22

2,22

2,22

2,22

ʄʠʥʠʤʘʣʴʥʘʷ ʧʣʦʱʘʜʴ
ʚʝʥʪʠʣʷʮʠʦʥʥʦʛʦ ʦʪʚʝʨʩʪʠʷ (ʩʤ2)

mc

2,12

1,12

1,92

1,52

1,72

261,59

495,14

H=1800 ʤʤ

mmax dm=mc-mmax(ʢʛ)

0,1 

0,3 

0,5 

0,7

0,9

1,1

1,3

1,5

1,7

1,32

0,92

0,72

0,52

308,30 

214,87 

168,16

121,45

448,43 

355,01 

401,72

ɼʣʷ ʥʘʩʪʝʥʥʳʭ ʤʦʜʝʣʝʡ ʟʥʘʯʝʥʠʝ çɺʳʩʦʪʘ ʫʩʪʘʥʦʚʢʠ (H)è ʩʯʠʪʘʝʪʩʷ ʨʘʚʥʳʤ 1800 ʤʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ IEC 
60335-2-40: 2013 A1 2016, ʧʫʥʢʪ GG2.

ɼʣʷ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ dm (ʪ.ʝ. ʝʩʣʠ dm ʥʘʭʦʜʠʪʩʷ ʤʝʞʜʫ ʜʚʫʤʷ ʟʥʘʯʝʥʠʷʤʠ ʠʟ ʪʘʙʣʠʮʳ), ʚʳʙʝʨʠʪʝ ʚʝʣʠʯʠʥʫ, 
ʢʦʪʦʨʘʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʙʦʣʝʝ ʚʳʩʦʢʦʤʫ ʟʥʘʯʝʥʠʶ dm ʠʟ ʪʘʙʣʠʮʳ. ɽʩʣʠ dm = 1,55 ʢʛ, ʨʘʩʩʤʦʪʨʠʤ ʟʥʘʯʝʥʠʝ, 
ʢʦʪʦʨʦʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ çdm = 1,6 ʢʛè.

ʇʈʀʄɽʏɸʅʀɽ

2,22 1,9 0,32 74,74

2,22 2,1 0,12 28,03

ʊʘʙʣʠʮʘ 3. ʄʠʥʠʤʘʣʴʥʘʷ ʧʣʦʱʘʜʴ ʚʝʥʪʠʣʷʮʠʦʥʥʳʭ 
ʦʪʚʝʨʩʪʠʡ ʜʣʷ ʝʩʪʝʩʪʚʝʥʥʦʡ ʚʝʥʪʠʣʷʮʠʠ: ʚʥʫʪʨʝʥʥʠʡ ʙʣʦʢ

ʊʘʙʣʠʮʘ 1. ʄʘʢʩʠʤʘʣʴʥʘʷ ʜʦʧʫʩʪʠʤʘʷ ʟʘʛʨʫʟʢʘ ʭʣʘʜʘʛʝʥʪʘ 
ʚ ʧʦʤʝʱʝʥʠʠ: ʚʥʫʪʨʝʥʥʠʡ ʙʣʦʢ
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ʇʝʨʝʜ ʪʝʤ ʢʘʢ ʧʨʠʢʘʩʘʪʴʩʷ ʢ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʢʣʝʤʤʘʤ, ʚʳʢʣʶʯʠʪʝ ʧʠʪʘʥʠʝ.
ʂʦʛʜʘ ʩʝʨʚʠʩʥʳʝ ʧʘʥʝʣʠ ʩʥʷʪʳ, ʤʦʞʥʦ ʩʣʫʯʘʡʥʦ ʜʦʪʨʦʥʫʪʴʩʷ ʜʦ ʦʪʢʨʳʪʦʛʦ ʤʝʭʘʥʠʟʤʘ.
ʅʠʢʦʛʜʘ ʥʝ ʦʩʪʘʚʣʷʡʪʝ ʫʩʪʨʦʡʩʪʚʦ ʙʝʟ ʧʨʠʩʤʦʪʨʘ ʚʦ ʚʨʝʤʷ ʫʩʪʘʥʦʚʢʠ ʠʣʠ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʢʦʛʜʘ ʩʝʨʚʠʩʥʘʷ ʧʘʥʝʣʴ 
ʩʥʷʪʘ.
ʅʝ ʧʨʠʢʘʩʘʡʪʝʩʴ ʢ ʚʦʜʦʧʨʦʚʦʜʥʳʤ ʪʨʫʙʘʤ ʚʦ ʚʨʝʤʷ ʠ ʩʨʘʟʫ ʧʦʩʣʝ ʨʘʙʦʪʳ, ʪʘʢ ʢʘʢ ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ ʛʦʨʷʯʠʤʠ ʠ ʤʦʛʫʪ 
ʦʙʞʝʯʴ ʨʫʢʠ. ʏʪʦʙʳ ʠʟʙʝʞʘʪʴ ʪʨʘʚʤ, ʜʦʞʜʠʪʝʩʴ, ʧʦʢʘ ʪʨʫʙʳ ʚʝʨʥʫʪʩʷ ʢ ʥʦʨʤʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʠʣʠ ʦʙʷʟʘʪʝʣʴʥʦ 
ʜʝʣʘʡʪʝ ʵʪʦ ʚ ʟʘʱʠʪʥʳʭ ʧʝʨʯʘʪʢʘʭ.
ʅʝ ʧʨʠʢʘʩʘʡʪʝʩʴ ʢ ʢʘʢʠʤ-ʣʠʙʦ ʧʝʨʝʢʣʶʯʘʪʝʣʷʤ ʤʦʢʨʳʤʠ ʧʘʣʴʮʘʤʠ. ʇʨʠʢʦʩʥʦʚʝʥʠʝ ʢ ʧʝʨʝʢʣʶʯʘʪʝʣʶ ʚʣʘʞʥʳʤʠ 
ʧʘʣʴʮʘʤʠ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʨʘʞʝʥʠʶ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʪʦʢʦʤ.
ʇʝʨʝʜ ʪʝʤ ʢʘʢ ʧʨʠʢʘʩʘʪʴʩʷ ʢ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʜʝʪʘʣʷʤ, ʦʪʢʣʶʯʠʪʝ ʚʩʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʩʪʦʯʥʠʢʠ ʧʠʪʘʥʠʷ ʫʩʪʨʦʡʩʪʚʘ.

ʆʇɸʉʅʆʉʊʔ

ʈʘʟʦʨʚʠʪʝ ʠ ʚʳʙʨʦʩ ʪɹʝ ʧʣʘʩʪʠʢʦʚʳʝ ʫʧʘʢʦʚʦʯʥʳʝ ʧʘʢʝʪʳ, ʯʪʦʙʳ ʜʝʪʠ ʥʝ ʠʛʨʘʣʠ ʩ ʥʠʤʠ. ʀʛʨʘʷ ʩ ʧʣʘʩʪʠʢʦʚʳʤʠ ʧʘʢʝʪʘʤʠ, 
ʜʝʪʠ ʧʦʜʚʝʨʛʘʶʪʩʷ ʦʧʘʩʥʦʩʪʠ ʩʤʝʨʪʠ ʠʟ-ʟʘ ʫʜʫʰʴʷ.
ɹʝʟʦʧʘʩʥʦ ʫʪʠʣʠʟʠʨʫʡʪʝ ʫʧʘʢʦʚʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʪʘʢʠʝ ʢʘʢ ʛʚʦʟʜʠ ʠ ʜʨʫʛʠʝ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʠʣʠ ʜʝʨʝʚʷʥʥʳʝ ʜʝʪʘʣʠ, 
ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʪʨʘʚʤʝ.
ʇʦʧʨʦʩʠʪʝ ʩʚʦʝʛʦ ʜʠʣʝʨʘ ʠʣʠ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʡ ʧʝʨʩʦʥʘʣ ʚʳʧʦʣʥʷʪʴ ʤʦʥʪʘʞʥʳʝ ʨʘʙʦʪʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʘʥʥʳʤ 
ʨʫʢʦʚʦʜʩʪʚʦʤ. ʅʝ ʫʩʪʘʥʘʚʣʠʚʘʡʪʝ ʫʩʪʨʦʡʩʪʚʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. ʅʝʧʨʘʚʠʣʴʥʘʷ ʫʩʪʘʥʦʚʢʘ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʫʪʝʯʢʝ ʚʦʜʳ, 
ʧʦʨʘʞʝʥʠʶ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʪʦʢʦʤ ʠʣʠ ʧʦʞʘʨʫ
ʆʙʷʟʘʪʝʣʴʥʦ ʠʩʧʦʣʴʟʫʡʪʝ ʪʦʣʴʢʦ ʫʢʘʟʘʥʥʳʝ ʘʢʩʝʩʩʫʘʨʳ ʠ ʜʝʪʘʣʠ ʜʣʷ ʤʦʥʪʘʞʥʳʭ ʨʘʙʦʪ. ʆʪʢʘʟ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
ʫʢʘʟʘʥʥʳʭ ʜʝʪʘʣʝʡ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʫʪʝʯʢʝ ʚʦʜʳ, ʧʦʨʘʞʝʥʠʶ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʪʦʢʦʤ, ʧʦʞʘʨʫ ʠʣʠ ʧʘʜʝʥʠʶ ʫʩʪʨʦʡʩʪʚʘ ʩ 
ʢʨʝʧʣʝʥʠʷ.
ʋʩʪʘʥʦʚʠʪʝ ʫʩʪʨʦʡʩʪʚʦ ʥʘ ʬʫʥʜʘʤʝʥʪ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʚʳʜʝʨʞʘʪʴ ʝʛʦ ʚʝʩ. ʅʝʜʦʩʪʘʪʦʢ ʬʠʟʠʯʝʩʢʦʡ ʩʠʣʳ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 
ʧʘʜʝʥʠʶ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʚʦʟʤʦʞʥʦʡ ʪʨʘʚʤʝ.
ʋʢʘʟʘʥʥʳʝ ʤʦʥʪʘʞʥʳʝ ʨʘʙʦʪʳ ʩʣʝʜʫʝʪ ʚʳʧʦʣʥʷʪʴ ʩ ʫʯʝʪʦʤ ʩʠʣʴʥʦʛʦ ʚʝʪʨʘ, ʫʨʘʛʘʥʦʚ ʠʣʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. ʅʝʥʘʜʣʝʞʘʱʘʷ 
ʫʩʪʘʥʦʚʢʘ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʝʩʯʘʩʪʥʳʤ ʩʣʫʯʘʷʤ ʠʟ-ʟʘ ʧʘʜʝʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ.
ʋʙʝʜʠʪʝʩʴ, ʯʪʦ ʚʩʝ ʵʣʝʢʪʨʦʤʦʥʪʘʞʥʳʝ ʨʘʙʦʪʳ ʚʳʧʦʣʥʷʶʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʪʜʝʣʴʥʦʡ ʮʝʧʠ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʤ 
ʧʝʨʩʦʥʘʣʦʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʩʪʥʳʤʠ ʟʘʢʦʥʘʤʠ ʠ ʧʨʘʚʠʣʘʤʠ ʠ ʥʘʩʪʦʷʱʠʤ ʨʫʢʦʚʦʜʩʪʚʦʤ. ʅʝʜʦʩʪʘʪʦʯʥʘʷ ʝʤʢʦʩʪʴ ʮʝʧʠ 
ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ ʠʣʠ ʥʝʧʨʘʚʠʣʴʥʘʷ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʨʘʞʝʥʠʶ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʪʦʢʦʤ ʠʣʠ 
ʧʦʞʘʨʫ.
ʆʙʷʟʘʪʝʣʴʥʦ ʫʩʪʘʥʦʚʠʪʝ ʧʨʝʨʳʚʘʪʝʣʴ ʮʝʧʠ ʟʘʤʳʢʘʥʠʷ ʥʘ ʟʝʤʣʶ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʩʪʥʳʤʠ ʟʘʢʦʥʘʤʠ ʠ ʧʨʘʚʠʣʘʤʠ. ɽʩʣʠ 
ʥʝ ʫʩʪʘʥʦʚʠʪʴ ʧʨʝʨʳʚʘʪʝʣʴ ʮʝʧʠ ʟʘʤʳʢʘʥʠʷ ʥʘ ʟʝʤʣʶ, ʵʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʨʘʞʝʥʠʶ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʪʦʢʦʤ ʠ ʧʦʞʘʨʫ.
ʋʙʝʜʠʪʝʩʴ, ʯʪʦ ʧʨʦʚʦʜʢʘ ʥʘʜʝʞʥʘ. ʀʩʧʦʣʴʟʫʡʪʝ ʫʢʘʟʘʥʥʳʝ ʧʨʦʚʦʜʘ ʠ ʫʙʝʜʠʪʝʩʴ, ʯʪʦ ʢʣʝʤʤʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʠʣʠ ʧʨʦʚʦʜʘ 
ʟʘʱʠʱʝʥʳ ʦʪ ʚʦʜʳ ʠ ʜʨʫʛʠʭ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʚʥʝʰʥʠʭ ʚʦʟʜʝʡʩʪʚʠʡ. ʅʝʧʦʣʥʦʝ ʠʭ ʩʦʝʜʠʥʝʥʠʝ ʠʣʠ ʟʘʢʨʝʧʣʝʥʠʝ ʤʦʞʝʪ 
ʧʨʠʚʝʩʪʠ ʢ ʧʦʞʘʨʫ.
ʇʨʠ ʧʦʜʢʣʶʯʝʥʠʠ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ ʫʣʦʞʠʪʝ ʧʨʦʚʦʜʘ ʪʘʢ, ʯʪʦʙʳ ʧʝʨʝʜʥʷʷ ʧʘʥʝʣʴ ʙʳʣʘ ʥʘʜʝʞʥʦ ʟʘʢʨʝʧʣʝʥʘ. ɽʩʣʠ 
ʧʝʨʝʜʥʷʷ ʧʘʥʝʣʴ ʥʝ ʥʘ ʩʚʦʝʤ ʤʝʩʪʝ, ʵʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʝʨʝʛʨʝʚʫ ʢʣʝʤʤ, ʧʦʨʘʞʝʥʠʶ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʪʦʢʦʤ ʠʣʠ ʧʦʞʘʨʫ.
ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʤʦʥʪʘʞʥʳʭ ʨʘʙʦʪ ʫʙʝʜʠʪʝʩʴ, ʯʪʦ ʥʝʪ ʫʪʝʯʢʠ ʭʣʘʜʘʛʝʥʪʘ.
ʅʠʢʦʛʜʘ ʥʝ ʧʨʠʢʘʩʘʡʪʝʩʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢ ʧʨʦʪʝʢʘʶʱʝʤʫ ʭʣʘʜʘʛʝʥʪʫ, ʪʘʢ ʢʘʢ ʵʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʩʠʣʴʥʦʤʫ 
ʦʙʤʦʨʦʞʝʥʠʶ. ʅʝ ʧʨʠʢʘʩʘʡʪʝʩʴ ʢ ʪʨʫʙʘʤ ʭʣʘʜʘʛʝʥʪʘ ʚʦ ʚʨʝʤʷ ʠ ʩʨʘʟʫ ʧʦʩʣʝ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʧʦʩʢʦʣʴʢʫ ʪʨʫʙʳ ʭʣʘʜʘʛʝʥʪʘ 
ʤʦʛʫʪ ʙʳʪʴ ʛʦʨʷʯʠʤʠ ʠʣʠ ʭʦʣʦʜʥʳʤʠ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʩʪʦʷʥʠʷ ʭʣʘʜʘʛʝʥʪʘ, ʧʨʦʪʝʢʘʶʱʝʛʦ ʯʝʨʝʟ ʪʨʫʙʦʧʨʦʚʦʜʳ 
ʭʣʘʜʘʛʝʥʪʘ, ʢʦʤʧʨʝʩʩʦʨ ʠ ʜʨ. ʯʘʩʪʠ ʮʠʢʣʘ ʦʭʣʘʞʜʝʥʠʷ. ʆʪ ʧʨʠʢʦʩʥʦʚʝʥʠʷ ʢ ʪʨʫʙʘʤ ʩ ʭʣʘʜʘʛʝʥʪʦʤ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʦʞʦʛʠ 
ʠʣʠ ʦʙʤʦʨʦʞʝʥʠʝ. ʏʪʦʙʳ ʠʟʙʝʞʘʪʴ ʪʨʘʚʤ, ʜʦʞʜʠʪʝʩʴ, ʧʦʢʘ ʪʨʫʙʦʧʨʦʚʦʜʳ ʚʝʨʥʫʪʩʷ ʢ ʥʦʨʤʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʠʣʠ, ʝʩʣʠ 
ʧʨʠʢʦʩʥʫʪʴʩʷ ʢ ʥʠʤ ʥʝʦʙʭʦʜʠʤʦ, ʦʙʷʟʘʪʝʣʴʥʦ ʥʘʜʝʥ ʪɹʝ ʟʘʱʠʪʥʳʝ ʧʝʨʯʘʪʢʠ.
ʅʝ ʧʨʠʢʘʩʘʡʪʝʩʴ ʢ ʚʥʫʪʨʝʥʥʠʤ ʜʝʪʘʣʷʤ (ʥʘʩʦʩ, ʨʝʟʝʨʚʥʳʡ ʥʘʛʨʝʚʘʪʝʣʴ ʠ ʪ. ʜ.) ʚʦ ʚʨʝʤʷ ʠ ʩʨʘʟʫ ʧʦʩʣʝ ʨʘʙʦʪʳ. 
ʇʨʠʢʦʩʥʦʚʝʥʠʝ ʢ ʚʥʫʪʨʝʥʥʠʤ ʯʘʩʪʷʤ ʤʝʭʘʥʠʟʤʘ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʦʞʦʛʠ. ʏʪʦʙʳ ʠʟʙʝʞʘʪʴ ʪʨʘʚʤ, ʜʦʞʜʠʪʝʩʴ, ʧʦʢʘ 
ʚʥʫʪʨʝʥʥʠʝ ʯʘʩʪʠ ʫʩʪʨʦʡʩʪʚʘ ʚʝʨʥʫʪʩʷ ʢ ʥʦʨʤʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʠʣʠ, ʝʩʣʠ ʧʨʠʢʦʩʥʫʪʴʩʷ ʢ ʥʠʤ ʥʝʦʙʭʦʜʠʤʦ, ʦʙʷʟʘʪʝʣʴʥʦ 
ʥʘʜʝʥ ʪɹʝ ʟʘʱʠʪʥʳʝ ʧʝʨʯʘʪʢʠ.

ʇʈɽɼʋʇʈɽɾɼɽʅʀɽ

ɺʅʀʄɸʅʀɽ!
ɿʘʟʝʤʣʝʥʠʝ ʫʩʪʨʦʡʩʪʚʘ.

ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʟʘʟʝʤʣʝʥʠʷ ʜʦʣʞʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʤʝʩʪʥʳʤ ʟʘʢʦʥʘʤ ʠ ʥʦʨʤʘʤ.

ʅʝ ʧʦʜʢʣʶʯʘʡʪʝ ʟʘʟʝʤʣʷʶʱʠʡ ʧʨʦʚʦʜ ʢ ʛʘʟʦʚʳʤ ʠʣʠ ʚʦʜʦʧʨʦʚʦʜʥʳʤ ʪʨʫʙʘʤ, ʛʨʦʤʦʦʪʚʦʜʘʤ ʠʣʠ 
ʪʝʣʝʬʦʥʥʳʤ ʟʘʟʝʤʣʷʶʱʠʤ ʧʨʦʚʦʜʘʤ.

ʅʝʧʦʣʥʦʝ ʟʘʟʝʤʣʝʥʠʝ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʨʘʞʝʥʠʶ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʪʦʢʦʤ.

- ɻʘʟʦʧʨʦʚʦʜ: ʚ ʩʣʫʯʘʝ ʫʪʝʯʢʠ ʛʘʟʘ ʤʦʞʝʪ ʧʨʦʠʟʦʡʪʠ ʧʦʞʘʨ ʠʣʠ ʚʟʨʳʚ.

- ɺʦʜʦʧʨʦʚʦʜ: ʪʚʝʨʜʳʝ ʚʠʥʠʣʦʚʳʝ ʪʨʫʙʢʠ ʥʝ ʷʚʣʷʶʪʩʷ ʥʘʜʝʞʥʳʤ ʟʘʟʝʤʣʝʥʠʝʤ.

- ʄʦʣʥʠʝʦʪʚʦʜʳ ʠ ʟʘʟʝʤʣʝʥʠʝ ʪʝʣʝʬʦʥʘ: ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʧʦʨʦʛ ʤʦʞʝʪ ʥʝʚʝʨʦʷʪʥʦ ʚʦʟʨʘʩʪʠ ʧʨʠ ʫʜʘʨʝ 
ʤʦʣʥʠʠ.
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ʆ ʬʪʦʨʠʨʦʚʘʥʥʳʭ ʛʘʟʘʭ
- ɼʘʥʥʳʡ ʙʣʦʢ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʩʦʜʝʨʞʠʪ ʬʪʦʨʩʦʜʝʨʞʘʱʠʝ ʛʘʟʳ. ʏʪʦʙʳ ʧʦʣʫʯʠʪʴ ʢʦʥʢʨʝʪʥʫʶ 
ʠʥʬʦʨʤʘʮʠʶ ʦ ʪʠʧʝ ʛʘʟʘ ʠ ʢʦʣʠʯʝʩʪʚʝ, ʩʤʦʪʨʠʪʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʵʪʠʢʝʪʢʫ ʥʘ ʩʘʤʦʤ ʫʩʪʨʦʡʩʪʚʝ. 
ʅʝʦʙʭʦʜʠʤʦ ʩʦʙʣʶʜʘʪʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʧʨʘʚʠʣʘ ʧʦ ʛʘʟʫ.
- ʋʩʪʘʥʦʚʢʘ, ʩʝʨʚʠʩʥʦʝ ʠ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ, ʘ ʪʘʢʞʝ ʨʝʤʦʥʪ ʜʘʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʜʦʣʞʥʳ 
ʚʳʧʦʣʥʷʪʴʩʷ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʤ ʪʝʭʥʠʢʦʤ.
- ʋʜʘʣʝʥʠʝ ʧʨʦʜʫʢʪʦʚ ʠ ʠʭ ʫʪʠʣʠʟʘʮʠʷ ʜʦʣʞʥʳ ʚʳʧʦʣʥʷʪʴʩʷ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʤ ʪʝʭʥʠʢʦʤ.
- ɽʩʣʠ ʚ ʩʠʩʪʝʤʝ ʫʩʪʘʥʦʚʣʝʥʘ ʩʠʩʪʝʤʘ ʦʙʥʘʨʫʞʝʥʠʷ ʫʪʝʯʝʢ, ʝʝ ʩʣʝʜʫʝʪ ʧʨʦʚʝʨʷʪʴ ʥʘ ʥʘʣʠʯʠʝ ʫʪʝʯʝʢ ʥʝ ʨʝʞʝ 
ʦʜʥʦʛʦ ʨʘʟʘ ʚ 12 ʤʝʩʷʮʝʚ. ʇʨʠ ʧʨʦʚʝʨʢʝ ʫʩʪʨʦʡʩʪʚʘ ʥʘ ʥʘʣʠʯʠʝ ʫʪʝʯʝʢ ʥʘʩʪʦʷʪʝʣʴʥʦ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚʝʩʪʠ 
ʥʘʜʣʝʞʘʱʠʡ ʫʯʝʪ ʚʩʝʭ ʧʨʦʚʝʨʦʢ.

ɺʦ ʠʟʙʝʞʘʥʠʝ ʰʫʤʘ ʠʣʠ ʧʦʤʝʭ ʫʩʪʘʥʦʚʠʪʝ ʧʨʦʚʦʜ ʧʠʪʘʥʠʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʥʝ ʤʝʥʝʝ 3 ʬʫʪʦʚ (1 ʤʝʪʨʘ) ʦʪ 
ʪʝʣʝʚʠʟʦʨʦʚ ʠʣʠ ʨʘʜʠʦʧʨʠʝʤʥʠʢʦʚ. (ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʜʠʦʚʦʣʥ ʨʘʩʩʪʦʷʥʠʝ 3 ʬʫʪʘ (1 ʤʝʪʨ) ʤʦʞʝʪ ʙʳʪʴ 
ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʰʫʤʘ).
ʅʝ ʧʨʦʤʳʚʘʡʪʝ ʫʩʪʨʦʡʩʪʚʦ. ʕʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʨʘʞʝʥʠʶ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʪʦʢʦʤ ʠʣʠ ʧʦʞʘʨʫ. ʇʨʠʙʦʨ ʜʦʣʞʝʥ 
ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʤʦʥʪʘʞʫ. ɽʩʣʠ ʰʥʫʨ ʧʠʪʘʥʠʷ ʧʦʚʨʝʞʜʝʥ, ʦʥ 
ʜʦʣʞʝʥ ʙʳʪʴ ʟʘʤʝʥʝʥ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ, ʝʛʦ ʩʝʨʚʠʩʥʳʤ ʘʛʝʥʪʦʤ ʠʣʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʩ ʘʥʘʣʦʛʠʯʥʦʡ ʢʚʘʣʠʬʠʢʘʮʠʝʡ, 
ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʦʧʘʩʥʦʩʪʠ.
ʅʝ ʫʩʪʘʥʘʚʣʠʚʘʡʪʝ ʫʩʪʨʦʡʩʪʚʦ ʚ ʩʣʝʜʫʶʱʠʭ ʤʝʩʪʘʭ:
- ʊʘʤ, ʛʜʝ ʝʩʪʴ ʠʩʧʘʨʝʥʠʷ ʤʠʥʝʨʘʣʴʥʦʛʦ ʤʘʩʣʘ, ʤʘʩʣʷʥʳʝ ʙʨʳʟʛʠ ʠʣʠ ʧʘʨʳ. ʇʣʘʩʪʠʢʦʚʳʝ ʜʝʪʘʣʠ ʤʦʛʫʪ 
ʠʩʧʦʨʪʠʪʴʩʷ, ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ ʠʭ ʦʩʣʘʙʣʝʥʠʶ ʠʣʠ ʫʪʝʯʢʝ ʚʦʜʳ.
- ʊʘʤ, ʛʜʝ ʦʙʨʘʟʫʶʪʩʷ ʝʜʢʠʝ ʛʘʟʳ (ʪʘʢʠʝ ʢʘʢ ʩʝʨʥʦʢʠʩʣʳʡ ʛʘʟ). ɻʜʝ ʢʦʨʨʦʟʠʷ ʤʝʜʥʳʭ ʪʨʫʙ ʠʣʠ ʧʘʷʥʳʭ ʯʘʩʪʝʡ ʤʦʞʝʪ 
ʚʳʟʚʘʪʴ ʫʪʝʯʢʫ ʭʣʘʜʘʛʝʥʪʘ.
- ʊʘʤ, ʛʜʝ ʝʩʪʴ ʤʘʰʠʥʳ, ʠʟʣʫʯʘʶʱʠʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʚʦʣʥʳ. ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʚʦʣʥʳ ʤʦʛʫʪ ʥʘʨʫʰʠʪʴ ʨʘʙʦʪʫ 
ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʠ ʩʪʘʪʴ ʧʨʠʯʠʥʦʡ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʦʙʦʨʫʜʦʚʘʥʠʷ.
- ʊʘʤ, ʛʜʝ ʚʦʟʤʦʞʥʘ ʫʪʝʯʢʘ ʣʝʛʢʦʚʦʩʧʣʘʤʝʥʷʶʱʠʭʩʷ ʛʘʟʦʚ, ʛʜʝ ʚ ʚʦʟʜʫʭʝ ʧʦʜʚʝʰʝʥʦ ʫʛʣʝʨʦʜʥʦʝ ʚʦʣʦʢʥʦ ʠʣʠ 
ʚʦʩʧʣʘʤʝʥʷʶʱʘʷʩʷ ʧʳʣʴ ʠʣʠ ʚ ʤʝʩʪʘʭ, ʛʜʝ ʨʘʙʦʪʘʶʪ ʩ ʣʝʪʫʯʠʤʠ ʣʝʛʢʦʚʦʩʧʣʘʤʝʥʷʶʱʠʤʠʩʷ ʚʝʱʝʩʪʚʘʤʠ, ʪʘʢʠʤʠ 
ʢʘʢ ʨʘʟʙʘʚʠʪʝʣʴ ʢʨʘʩʢʠ ʠʣʠ ʙʝʥʟʠʥ. ɼʘʥʥʳʝ ʪʠʧʳ ʛʘʟʦʚ ʤʦʛʫʪ ʚʳʟʚʘʪʴ ʧʦʞʘʨ.
- ʊʘʤ, ʛʜʝ ʚʦʟʜʫʭ ʩʦʜʝʨʞʠʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʦʣʠ, ʥʘʧʨʠʤʝʨ, ʨʷʜʦʤ ʩ ʦʢʝʘʥʦʤ.
- ʊʘʤ, ʛʜʝ ʥʘʧʨʷʞʝʥʠʝ ʩʠʣʴʥʦ ʢʦʣʝʙʣʝʪʩʷ, ʥʘʧʨʠʤʝʨ, ʥʘ ʟʘʚʦʜʘʭ.
- ɺ ʘʚʪʦʤʦʙʠʣʷʭ ʠʣʠ ʥʘ ʩʫʜʘʭ.
- ʊʘʤ, ʛʜʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʢʠʩʣʳʝ ʠʣʠ ʱʝʣʦʯʥʳʝ ʧʘʨʳ.
ɼʘʥʥʳʤ ʧʨʠʙʦʨʦʤ ʤʦʛʫʪ ʧʦʣʴʟʦʚʘʪʴʩʷ ʜʝʪʠ ʚ ʚʦʟʨʘʩʪʝ 8 ʣʝʪ ʠ ʩʪʘʨʰʝ, ʘ ʪʘʢʞʝ ʣʠʮʘ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʬʠʟʠʯʝʩʢʠʤʠ, 
ʩʝʥʩʦʨʥʳʤʠ ʠʣʠ ʫʤʩʪʚʝʥʥʳʤʠ ʩʧʦʩʦʙʥʦʩʪʷʤʠ ʠʣʠ ʩ ʥʝʜʦʩʪʘʪʢʦʤ ʦʧʳʪʘ ʠ ʟʥʘʥʠʡ, ʝʩʣʠ ʦʥʠ ʥʘʭʦʜʷʪʩʷ ʧʦʜ 
ʥʘʙʣʶʜʝʥʠʝʤ ʠʣʠ ʧʦʣʫʯʘʶʪ ʠʥʩʪʨʫʢʮʠʠ ʧʦ ʙʝʟʦʧʘʩʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʫʩʪʨʦʡʩʪʚʘ ʠ ʧʦʥʠʤʘʶʪ ʩʚʷʟʘʥʥʳʝ ʩ ʵʪʠʤ 
ʦʧʘʩʥʦʩʪʠ. ɼʝʪʷʤ ʟʘʧʨʝʱʝʥʦ ʠʛʨʘʪʴ ʩ ʫʩʪʨʦʡʩʪʚʦʤ. ʏʠʩʪʢʘ ʠ ʦʙʩʣʫʞʠʚʘʥʠʝ ʫʩʪʨʦʡʩʪʚʘ ʥʝ ʜʦʣʞʥʳ ʚʳʧʦʣʥʷʪʴʩʷ 
ʜʝʪʴʤʠ ʙʝʟ ʧʨʠʩʤʦʪʨʘ.
ʅʝʦʙʭʦʜʠʤʦ ʩʣʝʜʠʪʴ ʟʘ ʜʝʪʴʤʠ, ʯʪʦʙʳ ʦʥʠ ʥʝ ʠʛʨʘʣʠ ʩ ʧʨʠʙʦʨʦʤ.
ɽʩʣʠ ʰʥʫʨ ʧʠʪʘʥʠʷ ʧʦʚʨʝʞʜʝʥ, ʦʥ ʜʦʣʞʝʥ ʙʳʪʴ ʟʘʤʝʥʝʥ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ, ʝʛʦ ʩʝʨʚʠʩʥʳʤ ʘʛʝʥʪʦʤ ʠʣʠ 
ʩʧʝʮʠʘʣʠʩʪʦʤ ʩ ʘʥʘʣʦʛʠʯʥʦʡ ʢʚʘʣʠʬʠʢʘʮʠʝʡ.
ʋʊʀʃʀɿɸʎʀʗ: ɿʘʧʨʝʱʝʥʦ ʚʳʙʨʘʩʳʚʘʪʴ ʜʘʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʚʤʝʩʪʝ ʩ ʥʝʩʦʨʪʠʨʦʚʘʥʥʳʤʠ ʙʳʪʦʚʳʤʠ ʦʪʭʦʜʘʤʠ. ʇʨʠ 
ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʣʝʜʫʝʪ ʩʦʙʠʨʘʪʴ ʪʘʢʠʝ ʦʪʭʦʜʳ ʦʪʜʝʣʴʥʦ ʜʣʷ ʩʧʝʮʠʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ. ʅʝ ʚʳʙʨʘʩʳʚʘʡʪʝ 
ʵʣʝʢʪʨʦʧʨʠʙʦʨʳ ʚ ʙʳʪʦʚʳʝ ʦʪʭʦʜʳ, ʠʩʧʦʣʴʟʫʡʪʝ ʦʪʜʝʣʴʥʳʝ ʩʨʝʜʩʪʚʘ ʩʙʦʨʘ. ʉʚʷʞʠʪʝʩʴ ʩ ʤʝʩʪʥʳʤ ʧʨʘʚʠʪʝʣʴʩʪʚʦʤ 
ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʜʦʩʪʫʧʥʳʭ ʩʠʩʪʝʤʘʭ ʩʙʦʨʘ. ɽʩʣʠ ʵʣʝʢʪʨʦʧʨʠʙʦʨʳ ʚʳʙʨʦʩʠʪʴ ʥʘ ʩʚʘʣʢʫ ʠʣʠ ʚ 
ʤʫʩʦʨʥʫʶ ʢʫʯʫ, ʦʧʘʩʥʳʝ ʚʝʱʝʩʪʚʘ ʤʦʛʫʪ ʧʨʦʩʦʯʠʪʴʩʷ ʚ ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ ʠ ʧʦʧʘʩʪʴ ʚ ʧʠʱʝʚʫʶ ʮʝʧʴ, ʯʪʦ ʤʦʞʝʪ 
ʧʦʚʨʝʜʠʪʴ ʚʘʰʝʤʫ ʟʜʦʨʦʚʴʶ ʠ ʙʣʘʛʦʧʦʣʫʯʠʶ.
ʕʣʝʢʪʨʦʧʨʦʚʦʜʢʘ ʜʦʣʞʥʘ ʚʳʧʦʣʥʷʪʴʩʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʘʮʠʦʥʘʣʴʥʳʤʠ 
ʧʨʘʚʠʣʘʤʠ ʵʣʝʢʪʨʦʧʨʦʚʦʜʢʠ ʠ ʜʘʥʥʦʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʭʝʤʦʡ. ɺʩʝʧʦʣʶʩʥʦʝ ʨʘʟʲʝʜʠʥʠʪʝʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʢʦʪʦʨʦʝ 
ʠʤʝʝʪ ʨʘʩʩʪʦʷʥʠʝ ʨʘʟʜʝʣʝʥʠʷ ʥʝ ʤʝʥʝʝ 3 ʤʤ ʚʦ ʚʩʝʭ ʧʦʣʶʩʘʭ, ʠ ʫʩʪʨʦʡʩʪʚʦ ʦʩʪʘʪʦʯʥʦʛʦ ʪʦʢʘ (RCD) ʩ ʥʦʤʠʥʘʣʴʥʳʤ 
ʟʥʘʯʝʥʠʝʤ, ʥʝ ʧʨʝʚʳʰʘʶʱʠʤ 30 ʤɸ, ʜʦʣʞʥʳ ʙʳʪʴ ʚʢʣʶʯʝʥʳ ʚ ʩʪʘʮʠʦʥʘʨʥʫʶ ʧʨʦʚʦʜʢʫ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 
ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʧʨʘʚʠʣʦʤ.
ʇʝʨʝʜ ʧʨʦʢʣʘʜʢʦʡ ʧʨʦʚʦʜʢʠ/ʪʨʫʙ ʫʙʝʜʠʪʝʩʴ, ʯʪʦ ʤʝʩʪʦ ʙʝʟʦʧʘʩʥʦ (ʩʪʝʥʳ, ʧʦʣʳ ʠ ʪ. ʜ.) ʠ ʥʝ ʠʤʝʝʪ ʩʢʨʳʪʳʭ 
ʦʧʘʩʥʦʩʪʝʡ, ʪʘʢʠʭ ʢʘʢ ʚʦʜʘ, ʵʣʝʢʪʨʠʯʝʩʪʚʦ ʠ ʛʘʟ.
ʇʝʨʝʜ ʫʩʪʘʥʦʚʢʦʡ ʧʨʦʚʝʨ ʪɹʝ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʣʠ ʠʩʪʦʯʥʠʢ ʧʠʪʘʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʪʨʝʙʦʚʘʥʠʷʤ ʢ ʵʣʝʢʪʨʠʯʝʩʢʦʡ 
ʫʩʪʘʥʦʚʢʝ ʫʩʪʨʦʡʩʪʚʘ (ʚʢʣʶʯʘʷ ʥʘʜʝʞʥʦʝ ʟʘʟʝʤʣʝʥʠʝ, ʫʪʝʯʢʠ, ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʥʘʛʨʫʟʢʫ ʥʘ ʧʨʦʚʦʜ ʜʘʥʥʦʛʦ ʜʠʘʤʝʪʨʘ 
ʠ ʪ. ʜ.). ɽʩʣʠ ʪʨʝʙʦʚʘʥʠʷ ʢ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʫʩʪʘʥʦʚʢʝ ʠʟʜʝʣʠʷ ʥʝ ʚʳʧʦʣʥʷʶʪʩʷ, ʫʩʪʘʥʦʚʢʘ ʠʟʜʝʣʠʷ ʟʘʧʨʝʱʘʝʪʩʷ ʜʦ 
ʪʝʭ ʧʦʨ, ʧʦʢʘ ʠʟʜʝʣʠʝ ʥʝ ʙʫʜʝʪ ʠʩʧʨʘʚʣʝʥʦ.
ʇʨʠ ʤʦʥʪʘʞʝ ʧʨʦʜʫʢʪ ʜʦʣʞʝʥ ʙʳʪʴ ʧʨʦʯʥʦ ʟʘʢʨʝʧʣʝʥ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʠʥʷʪʴ ʤʝʨʳ ʧʦ ʫʩʠʣʝʥʠʶ.

ɺʅʀʄɸʅʀɽ!



ʇʝʨʝʜ ʤʦʥʪʘʞʦʤ
ʆʙʷʟʘʪʝʣʴʥʦ ʧʨʦʚʝʨʴʪʝ ʥʘʟʚʘʥʠʝ ʤʦʜʝʣʠ ʠ ʩʝʨʠʡʥʳʡ ʥʦʤʝʨ ʫʩʪʨʦʡʩʪʚʘ.

2 ʇɽʈɽɼ ʄʆʅʊɸɾʆʄ

08

ʏʘʩʪʦʪʘ ʧʨʦʚʝʨʦʢ ʫʪʝʯʢʠ ʭʣʘʜʘʛʝʥʪʘ

- ɼʣʷ ʫʩʪʘʥʦʚʢʠ, ʢʦʪʦʨʘʷ ʩʦʜʝʨʞʠʪ ʬʪʦʨʠʨʦʚʘʥʥʳʝ ʧʘʨʥʠʢʦʚʳʝ ʛʘʟʳ ʚ ʢʦʣʠʯʝʩʪʚʝ 5 ʪʦʥʥ ʵʢʚʠʚʘʣʝʥʪʘ CO2 ʠʣʠ 
ʙʦʣʝʝ, ʥʦ ʤʝʥʝʝ 50 ʪʦʥʥ ʵʢʚʠʚʘʣʝʥʪʘ CO2 ,ð ʥʝ ʨʝʞʝ ʯʝʤ ʢʘʞʜʳʝ 12 ʤʝʩʷʮʝʚ ʠʣʠ, ʝʩʣʠ ʫʩʪʘʥʦʚʣʝʥʘ ʩʠʩʪʝʤʘ 
ʦʙʥʘʨʫʞʝʥʠʷ ʫʪʝʯʢʠ, ð ʥʝ ʨʝʞʝ ʯʝʤ ʢʘʞʜʳʝ 24 ʤʝʩʷʮʘ.

- ɼʣʷ ʫʩʪʘʥʦʚʢʠ, ʢʦʪʦʨʘʷ ʩʦʜʝʨʞʠʪ ʬʪʦʨʠʨʦʚʘʥʥʳʝ ʧʘʨʥʠʢʦʚʳʝ ʛʘʟʳ ʚ ʢʦʣʠʯʝʩʪʚʝ 50 ʪʦʥʥ ʵʢʚʠʚʘʣʝʥʪʘ CO2 ʠʣʠ 
ʙʦʣʝʝ, ʥʦ ʤʝʥʝʝ 500 ʪʦʥʥ ʵʢʚʠʚʘʣʝʥʪʘ CO2 ,ð ʥʝ ʨʝʞʝ ʯʝʤ ʢʘʞʜʳʝ ʰʝʩʪʴ ʤʝʩʷʮʝʚ ʠʣʠ, ʝʩʣʠ ʫʩʪʘʥʦʚʣʝʥʘ 
ʩʠʩʪʝʤʘ ʦʙʥʘʨʫʞʝʥʠʷ ʫʪʝʯʢʠ, ð ʥʝ ʨʝʞʝ ʯʝʤ ʢʘʞʜʳʝ 12 ʤʝʩʷʮʝʚ.

- ɼʣʷ ʫʩʪʘʥʦʚʢʠ, ʢʦʪʦʨʘʷ ʩʦʜʝʨʞʠʪ ʬʪʦʨʠʨʦʚʘʥʥʳʝ ʧʘʨʥʠʢʦʚʳʝ ʛʘʟʳ ʚ ʢʦʣʠʯʝʩʪʚʝ 500 ʪʦʥʥ ʵʢʚʠʚʘʣʝʥʪʘ CO2 ʠʣʠ 
ʙʦʣʝʝ, ð ʥʝ ʨʝʞʝ ʯʝʤ ʢʘʞʜʳʝ ʪʨʠ ʤʝʩʷʮʘ ʠʣʠ ʝʩʣʠ, ʫʩʪʘʥʦʚʣʝʥʘ ʩʠʩʪʝʤʘ ʦʙʥʘʨʫʞʝʥʠʷ ʫʪʝʯʢʠ, ð ʥʝ ʨʝʞʝ ʯʝʤ 
ʢʘʞʜʳʝ ʰʝʩʪʴ ʤʝʩʷʮʝʚ.

- ɼʘʥʥʳʡ ʢʦʥʜʠʮʠʦʥʝʨ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʛʝʨʤʝʪʠʯʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʩʦʜʝʨʞʠʪ ʬʪʦʨʠʨʦʚʘʥʥʳʝ 
ʧʘʨʥʠʢʦʚʳʝ ʛʘʟʳ.

- ʊʦʣʴʢʦ ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʥʦʝ ʣʠʮʦ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴ ʫʩʪʘʥʦʚʢʫ, ʵʢʩʧʣʫʘʪʘʮʠʶ ʠ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ.

ɺʅʀʄɸʅʀɽ!

3 ʄʆʅʊɸɾʅɸʗ ʇʃʆʑɸɼʂɸ

ʋʩʪʨʦʡʩʪʚʦ ʩʦʜʝʨʞʠʪ ʛʦʨʶʯʠʡ ʭʣʘʜʘʛʝʥʪ, ʠ ʝʛʦ ʩʣʝʜʫʝʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʚ ʭʦʨʦʰʦ ʧʨʦʚʝʪʨʠʚʘʝʤʦʤ ʤʝʩʪʝ. ɽʩʣʠ 
ʫʩʪʨʦʡʩʪʚʦ ʫʩʪʘʥʦʚʣʝʥʦ ʚʥʫʪʨʠ, ʥʝʦʙʭʦʜʠʤʦ ʜʦʙʘʚʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʦʙʥʘʨʫʞʝʥʠʷ ʭʣʘʜʘʛʝʥʪʘ ʠ 
ʚʝʥʪʠʣʷʮʠʦʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʘʥʜʘʨʪʦʤ EN378. ʆʙʷʟʘʪʝʣʴʥʦ ʧʨʠʤʠʪʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 
ʤʝʨʳ, ʯʪʦʙʳ ʤʝʣʢʠʝ ʞʠʚʦʪʥʳʝ ʥʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʫʩʪʨʦʡʩʪʚʦ ʚ ʢʘʯʝʩʪʚʝ ʫʢʨʳʪʠʷ.
ʄʝʣʢʠʝ ʞʠʚʦʪʥʳʝ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʷ ʩ ʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʜʝʪʘʣʷʤʠ, ʤʦʛʫʪ ʩʪʘʪʴ ʧʨʠʯʠʥʦʡ ʥʝʠʩʧʨʘʚʥʦʩʪʠ, ʜʳʤʘ 
ʠʣʠ ʧʦʞʘʨʘ. ʇʨʦʠʥʩʪʨʫʢʪʠʨʫʡʪʝ ʢʣʠʝʥʪʘ ʩʦʜʝʨʞʘʪʴ ʚ ʯʠʩʪʦʪʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʚʦʢʨʫʛ ʫʩʪʨʦʡʩʪʚʘ.

ʇʈɽɼʋʇʈɽɾɼɽʅʀɽ

ɺʳʙʝʨʠʪʝ ʤʝʩʪʦ ʫʩʪʘʥʦʚʢʠ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʚʳʧʦʣʥʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʫʩʣʦʚʠʷ, ʠ ʢʦʪʦʨʦʝ ʙʳʣʦ ʦʜʦʙʨʝʥʦ ʚʘʰʠʤ 
ʢʣʠʝʥʪʦʤ.
- ʄʝʩʪʘ ʩ ʭʦʨʦʰʝʡ ʚʝʥʪʠʣʷʮʠʝʡ.
- ɹʝʟʦʧʘʩʥʳʝ ʤʝʩʪʘ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʳʜʝʨʞʘʪʴ ʚʝʩ ʠ ʚʠʙʨʘʮʠʶ ʫʩʪʨʦʡʩʪʚʘ, ʠ ʛʜʝ ʫʩʪʨʦʡʩʪʚʦ ʤʦʞʝʪ ʙʳʪʴ 
ʫʩʪʘʥʦʚʣʝʥʦ ʥʘ ʨʦʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ.
- ʄʝʩʪʘ, ʛʜʝ ʥʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʚʦʩʧʣʘʤʝʥʝʥʠʷ ʛʘʟʘ ʠʣʠ ʫʪʝʯʢʠ ʧʨʦʜʫʢʪʘ.
- ʆʙʦʨʫʜʦʚʘʥʠʝ ʥʝ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʧʦʪʝʥʮʠʘʣʴʥʦ ʚʟʨʳʚʦʦʧʘʩʥʦʡ ʩʨʝʜʝ.
- ʄʝʩʪʘ, ʛʜʝ ʤʦʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʥʘʜʣʝʞʘʱʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʣʷ ʦʙʩʣʫʞʠʚʘʥʠʷ.
- ʄʝʩʪʘ, ʛʜʝ ʪʨʝʙʫʝʪʩʷ ʜʦʧʫʩʪʠʤʘʷ ʜʣʠʥʘ ʪʨʫʙʦʧʨʦʚʦʜʘ ʠ ʧʨʦʚʦʜʢʠ ʫʩʪʨʦʡʩʪʚʘ.
- ʄʝʩʪʘ, ʛʜʝ ʫʪʝʯʢʘ ʚʦʜʳ ʠʟ ʫʩʪʨʦʡʩʪʚʘ ʥʝ ʤʦʞʝʪ ʧʦʚʨʝʜʠʪʴ ʧʣʦʱʘʜʢʫ (ʥʘʧʨʠʤʝʨ, ʚ ʩʣʫʯʘʝ ʟʘʩʦʨʝʥʠʷ ʜʨʝʥʘʞʥʦʡ 
ʪʨʫʙʳ).
- ʄʝʩʪʘ, ʤʘʢʩʠʤʘʣʴʥʦ ʟʘʱʠʱʝʥʥʳʝ ʦʪ ʜʦʞʜʷ.
- ʅʝ ʫʩʪʘʥʘʚʣʠʚʘʡʪʝ ʫʩʪʨʦʡʩʪʚʦ ʚ ʤʝʩʪʘʭ, ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʢʘʢ ʨʘʙʦʯʝʝ ʤʝʩʪʦ. ɺ ʩʣʫʯʘʝ ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ 
(ʥʘʧʨʠʤʝʨ, ʰʣʠʬʦʚʘʥʠʷ ʠ ʪ. ʜ.), ʧʨʠ ʢʦʪʦʨʳʭ ʦʙʨʘʟʫʝʪʩʷ ʤʥʦʛʦ ʧʳʣʠ, ʫʩʪʨʦʡʩʪʚʦ ʩʣʝʜʫʝʪ ʥʘʢʨʳʚʘʪʴ
- ɿʘʧʨʝʱʝʥʦ ʢʣʘʩʪʴ ʢʘʢʠʝ-ʣʠʙʦ ʧʨʝʜʤʝʪʳ ʠʣʠ ʦʙʦʨʫʜʦʚʘʥʠʝ ʥʘ ʚʝʨʭʥʶʶ ʯʘʩʪʴ ʫʩʪʨʦʡʩʪʚʘ (ʚʝʨʭʥʶʶ ʧʣʘʩʪʠʥʫ)
- ɿʘʧʨʝʱʝʥʦ ʩʘʜʠʪʴʩʷ, ʚʟʙʠʨʘʪʴʩʷ ʠʣʠ ʚʩʪʘʚʘʪʴ ʥʘ ʫʩʪʨʦʡʩʪʚʦ.
- ʋʙʝʜʠʪʝʩʴ, ʯʪʦ ʧʨʠʥʷʪʳ ʜʦʩʪʘʪʦʯʥʳʝ ʤʝʨʳ ʧʨʝʜʦʩʪʦʨʦʞʥʦʩʪʠ ʥʘ ʩʣʫʯʘʡ ʫʪʝʯʢʠ ʭʣʘʜʘʛʝʥʪʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 
ʤʝʩʪʥʳʤʠ ʟʘʢʦʥʘʤʠ ʠ ʧʨʘʚʠʣʘʤʠ.
- ʅʝ ʫʩʪʘʥʘʚʣʠʚʘʡʪʝ ʫʩʪʨʦʡʩʪʚʦ ʚʙʣʠʟʠ ʤʦʨʷ ʠʣʠ ʪʘʤ, ʛʜʝ ʝʩʪʴ ʢʦʨʨʦʟʠʡʥʳʡ ʛʘʟ.
ʇʨʠ ʫʩʪʘʥʦʚʢʝ ʫʩʪʨʦʡʩʪʚʘ ʚ ʤʝʩʪʝ, ʧʦʜʚʝʨʞʝʥʥʦʤ ʚʦʟʜʝʡʩʪʚʠʶ ʩʠʣʴʥʦʛʦ ʚʝʪʨʘ, ʦʙʨʘʪʠʪʝ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʥʘ 
ʩʣʝʜʫʶʱʝʝ.
ʉʠʣʴʥʳʡ ʚʝʪʝʨ ʩʦ ʩʢʦʨʦʩʪʴʶ 5 ʤ/ʩ ʠʣʠ ʙʦʣʝʝ, ʟʘʜʫʚʘʶʱʠʡ ʚ ʚʦʟʜʫʭʦʚʳʧʫʩʢʥʦʝ ʦʪʚʝʨʩʪʠʝ ʫʩʪʨʦʡʩʪʚʘ, ʚʳʟʦʚʝʪ 
ʢʦʨʦʪʢʦʝ ʟʘʤʳʢʘʥʠʝ (ʚʩʘʩʳʚʘʥʠʝ ʥʘʛʥʝʪʘʝʤʦʛʦ ʚʦʟʜʫʭʘ), ʠ ʵʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʩʣʝʜʫʶʱʠʤ ʧʦʩʣʝʜʩʪʚʠʷʤ:
- ʋʭʫʜʰʝʥʠʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ.
- ʏʘʩʪʦʝ ʫʩʢʦʨʝʥʠʝ ʟʘʤʝʨʟʘʥʠʷ ʚ ʛʦʨ. ʨʝʞʠʤʝ.
- ʅʘʨʫʰʝʥʠʝ ʨʘʙʦʪʳ ʠʟ-ʟʘ ʧʦʚʳʰʝʥʠʷ ʜʘʚʣʝʥʠʷ.
- ʂʦʛʜʘ ʥʘ ʧʝʨʝʜʥʶʶ ʯʘʩʪʴ ʫʩʪʨʦʡʩʪʚʘ ʧʦʩʪʦʷʥʥʦ ʜʫʝʪ ʩʠʣʴʥʳʡ ʚʝʪʝʨ, ʚʝʥʪʠʣʷʪʦʨ ʤʦʞʝʪ ʥʘʯʘʪʴ ʚʨʘʱʘʪʴʩʷ 
ʩʣʠʰʢʦʤ ʙʳʩʪʨʦ, ʘ ʟʘʪʝʤ ʩʣʦʤʘʪʴʩʷ.
ɺ ʥʦʨʤʘʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ ʩʤ. ʨʠʩʫʥʢʠ ʥʠʞʝ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʫʩʪʨʦʡʩʪʚʘ:

ʆʙʦʨʫʜʦʚʘʥʠʝ ʥʝ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʧʦʪʝʥʮʠʘʣʴʥʦ ʚʟʨʳʚʦʦʧʘʩʥʦʡ ʩʨʝʜʝ.
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ɺʥʫʪʨʝʥʥʠʡ ʙʣʦʢ ʜʦʣʞʝʥ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥ ʚ ʧʦʤʝʱʝʥʠʠ, ʟʘʱʠʱʝʥʥʦʤ ʦʪ ʚʦʜʳ, ʠʥʘʯʝ ʙʝʟʦʧʘʩʥʦʩʪʴ ʙʣʦʢʘ ʠ 
ʦʧʝʨʘʪʦʨʘ ʦʙʝʩʧʝʯʠʪʴ ʙʫʜʝʪ ʥʝʚʦʟʤʦʞʥʦ.

ɺʅʀʄɸʅʀɽ!

ɺʥʫʪʨʝʥʥʠʡ ʙʣʦʢ ʜʦʣʞʝʥ ʤʦʥʪʠʨʦʚʘʪʴʩʷ ʥʘ ʩʪʝʥʝ ʚ ʧʦʤʝʱʝʥʠʠ, ʦʪʚʝʯʘʶʱʝʤ ʩʣʝʜʫʶʱʠʤ ʪʨʝʙʦʚʘʥʠʷʤ: 

ʄʝʩʪʦ ʫʩʪʘʥʦʚʢʠ ʜʦʣʞʥʦ ʙʳʪʴ ʨʘʩʯʠʱʝʥʦ ʦʪ ʣʴʜʘ ʠ ʩʥʝʛʘ.

ʇʨʦʩʪʨʘʥʩʪʚʦ ʚʦʢʨʫʛ ʫʩʪʨʦʡʩʪʚʘ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʩʤ. ʨʠʩ. 4-4. 

ʇʨʦʩʪʨʘʥʩʪʚʦ ʚʦʢʨʫʛ ʙʣʦʢʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʩʪʘʪʦʯʥʫʶ ʮʠʨʢʫʣʷʮʠʶ ʚʦʟʜʫʭʘ.

ʇʨʝʜʫʩʤʦʪʨʝʥʦ ʧʦʣʦʞʝʥʠʝ ʜʣʷ ʩʣʠʚʘ ʢʦʥʜʝʥʩʘʪʘ ʠ ʧʨʦʜʫʚʢʠ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʦʛʦ ʢʣʘʧʘʥʘ. 

ʂʦʛʜʘ ʘʛʨʝʛʘʪ ʨʘʙʦʪʘʝʪ ʚ ʨʝʞʠʤʝ ʦʭʣʘʞʜʝʥʠʷ, ʢʦʥʜʝʥʩʘʪ ʤʦʞʝʪ ʚʳʜʝʣʷʪʴʩʷ ʠʟ ʚʧʫʩʢʥʳʭ ʠ ʚʳʧʫʩʢʥʳʭ ʪʨʫʙʦʢ. 
ʇʦʞʘʣʫʡʩʪʘ, ʫʙʝʜʠʪʝʩʴ, ʯʪʦ ʢʘʧʘʶʱʠʡ ʢʦʥʜʝʥʩʘʪ ʥʝ ʧʨʠʚʝʜʝʪ ʢ ʧʦʚʨʝʞʜʝʥʠʶ ʚʘʰʝʡ ʤʝʙʝʣʠ ʠ ʜʨʫʛʠʭ ʫʩʪʨʦʡʩʪʚ.

ɺʅʀʄɸʅʀɽ!

ʇʦʚʝʨʭʥʦʩʪʴ ʫʩʪʘʥʦʚʢʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʣʦʩʢʫʶ ʠ ʚʝʨʪʠʢʘʣʴʥʫʶ ʦʛʥʝʫʧʦʨʥʫʶ ʩʪʝʥʫ, ʩʧʦʩʦʙʥʫʶ ʚʳʜʝʨʞʘʪʴ 
ʨʘʙʦʯʠʡ ʚʝʩ ʙʣʦʢʘ.
ɹʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʚʩʝ ʚʘʨʠʘʥʪʳ ʜʣʠʥʳ ʪʨʫʙ ʠ ʨʘʩʩʪʦʷʥʠʷ.

ʊʨʝʙʦʚʘʥʠʝ

ʊʘʙʣʠʮʘ 3-1

3 ʤ

8 ʤ

8 ʤ

ɿʥʘʯʝʥʠʝ

ʄʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʘʷ ʜʣʠʥʘ ʪʨʫʙʦʧʨʦʚʦʜʘ ʤʝʞʜʫ 3-ʭʦʜʦʚʳʤ ʢʣʘʧʘʥʦʤ SV1 ʠ 
ʚʥʫʪʨʝʥʥʠʤ ʙʣʦʢʦʤ (ʪʦʣʴʢʦ ʜʣʷ ʫʩʪʘʥʦʚʦʢ ʩ ʙʘʢʦʤ ʛʦʨʷʯʝʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ) 

ʄʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʘʷ ʜʣʠʥʘ ʪʨʫʙʦʧʨʦʚʦʜʘ ʤʝʞʜʫ ʙʘʢʦʤ ʛʦʨʷʯʝʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ 
ʠ ʚʥʫʪʨʝʥʥʠʤ ʙʣʦʢʦʤ (ʪʦʣʴʢʦ ʜʣʷ ʫʩʪʘʥʦʚʦʢ ʩ ʙʘʢʦʤ ʛʦʨʷʯʝʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ). ʂʘʙʝʣʴ 
ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʳ, ʧʦʩʪʘʚʣʷʝʤʳʡ ʚʤʝʩʪʝ ʩ ʚʥʫʪʨʝʥʥʠʤ ʙʣʦʢʦʤ, ʩʦʩʪʘʚʣʷʝʪ 10 ʤ ʚ 
ʜʣʠʥʫ. 
ʄʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʘʷ ʜʣʠʥʘ ʪʨʫʙʦʧʨʦʚʦʜʘ ʤʝʞʜʫ TW2 ʠ ʚʥʫʪʨʝʥʥʠʤ 
ʙʣʦʢʦʤ. ʂʘʙʝʣʴ ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʳ TW2, ʧʦʩʪʘʚʣʷʝʤʳʡ ʚʤʝʩʪʝ ʩ ʚʥʫʪʨʝʥʥʠʤ 
ʙʣʦʢʦʤ, ʩʦʩʪʘʚʣʷʝʪ 10 ʤ ʚ ʜʣʠʥʫ. 
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4.1 ʈʘʟʤʝʨʳ

4 ʄɽʈʓ ʇʈɽɼʆʉʊʆʈʆɾʅʆʉʊʀ ʇʈʀ ʄʆʅʊɸɾɽ

4.2 ʊʨʝʙʦʚʘʥʠʷ ʢ ʫʩʪʘʥʦʚʢʝ

40

158 158

3Ĭ   12
ʈʠʩ. 4-1

ɺʥʫʪʨʝʥʥʠʡ ʙʣʦʢ ʫʧʘʢʦʚʘʥ ʚ ʢʦʨʦʙʢʫ.

ʇʨʠ ʜʦʩʪʘʚʢʝ ʫʩʪʨʦʡʩʪʚʦ ʜʦʣʞʥʦ ʙʳʪʴ ʧʨʦʚʝʨʝʥʦ, ʘ ʦ ʣʶʙʳʭ ʧʦʚʨʝʞʜʝʥʠʷʭ ʜʦʣʞʥʦ ʙʳʪʴ ʥʝʤʝʜʣʝʥʥʦ ʩʦʦʙʱʝʥʦ 
ʘʛʝʥʪʫ ʧʦ ʧʨʝʪʝʥʟʠʷʤ ʧʝʨʝʚʦʟʯʠʢʘ.

ʇʨʦʚʝʨʴʪʝ, ʚʩʝ ʣʠ ʘʢʩʝʩʩʫʘʨʳ ʚʥʫʪʨʝʥʥʝʛʦ ʙʣʦʢʘ ʧʨʠʣʘʛʘʶʪʩʷ.

ɺʝʩ ʚʥʫʪʨʝʥʥʝʛʦ ʙʣʦʢʘ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 50 ʢʛ, ʠ ʝʛʦ ʜʦʣʞʥʳ ʧʦʜʥʠʤʘʪʴ ʜʚʘ ʯʝʣʦʚʝʢʘ. 

ʈʘʟʤʝʨʳ ʥʘʩʪʝʥʥʦʛʦ ʢʨʦʥʰʪʝʡʥʘ:

NÁ

1

2

3

4

5

ʅɸʀʄɽʅʆɺɸʅʀɽ

ɻʘʟʦʚʦʝ ʩʦʝʜʠʥʝʥʠʝ 5/8 ʜʶʡʤʦʚ - 14UNF 

ɾʠʜʢʦʩʪʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ʭʣʘʜʘʛʝʥʪʘ 1/4 ʜʶʡʤʘ (60) ʠʣʠ 3/8 ʜʶʡʤʦʚ (100/160) - 14UNF

ɼʨʝʥʘʞ     25

ɺʧʫʩʢ ʚʦʜʳ R1ò

ɺʳʧʫʩʢ ʚʦʜʳ R1ò

ɻʘʟʦʚʦʝ ʩʦʝʜʠʥʝʥʠʝ ʭʣʘʜʘʛʝʥʪʘ 5/8 ʜʶʡʤʦʚ - 14UNF 

ɻʘʙʘʨʠʪʳ ʫʩʪʨʦʡʩʪʚʘ:

ʈʠʩ. 4-2

ʙʣʦʢ: ʤʤ

ɹʣʦʢ: ʤʤ

ɼʦʩʪʘʚʴʪʝ ʫʩʪʨʦʡʩʪʚʦ ʚ ʝʛʦ ʦʨʠʛʠʥʘʣʴʥʦʡ ʫʧʘʢʦʚʢʝ ʢʘʢ ʤʦʞʥʦ ʙʣʠʞʝ ʢ ʢʦʥʝʯʥʦʡ ʧʦʟʠʮʠʠ ʤʦʥʪʘʞʘ, ʯʪʦʙʳ 
ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʣʶʙʳʝ ʚʦʟʤʦʞʥʳʝ ʧʦʚʨʝʞʜʝʥʠʷ.
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4.3 ʊʨʝʙʦʚʘʥʠʷ ʢ ʤʝʩʪʫ ʜʣʷ ʪʝʭʦʙʩʣʫʞʠʚʘʥʠʷ

ʈʠʩ. 4-4

ʅʝ ʙʝʨʠʪʝʩʴ ʟʘ ʙʣʦʢ ʫʧʨʘʚʣʝʥʠʷ ʠʣʠ ʪʨʫʙʦʧʨʦʚʦʜ, ʯʪʦʙʳ ʧʦʜʥʷʪʴ ʫʩʪʨʦʡʩʪʚʦ! 

ʇʈɽɼʋʇʈɽɾɼɽʅʀɽ

ʈʠʩ. 4-3

ɹʣʦʢ: ʤʤ



1/45/8
1/45/8

12

4.4 ʄʦʥʪʘʞ ʚʥʫʪʨʝʥʥʝʛʦ ʙʣʦʢʘ

ʇʨʠʢʨʝʧʠʪʝ ʥʘʩʪʝʥʥʳʡ ʢʨʦʥʰʪʝʡʥ ʢ ʩʪʝʥʝ ʩ ʧʦʤʦʱʴʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʟʘʛʣʫʰʝʢ ʠ ʚʠʥʪʦʚ. 

ʋʙʝʜʠʪʝʩʴ, ʯʪʦ ʥʘʩʪʝʥʥʳʡ ʢʨʦʥʰʪʝʡʥ ʦʪʨʝʛʫʣʠʨʦʚʘʥ ʧʦ ʛʦʨʠʟʦʥʪʘʣʠ.

ʆʩʦʙʝʥʥʦ ʚʥʠʤʘʪʝʣʴʥʦ ʩʣʝʜʠʪʝ ʟʘ ʪʝʤ, ʯʪʦʙʳ ʧʦʜʜʦʥ ʥʝ ʧʝʨʝʧʦʣʥʠʣʩʷ. 
ʇʦʚʝʩʴʪʝ ʚʥʫʪʨʝʥʥʠʡ ʙʣʦʢ ʥʘ ʢʨʦʥʰʪʝʡʥ ʜʣʷ ʥʘʩʪʝʥʥʦʛʦ ʤʦʥʪʘʞʘ.

ʜʚʘ ʯʝʣʦʚʝʢʘ

ʜʚʘ ʯʝʣʦʚʝʢʘ

ʜʚʘ ʯʝʣʦʚʝʢʘ

ʈʠʩ. 4-5

ʉʪʝʨʞʝʥʴ

ʄʝʜʥʘʷ ʪʨʫʙʘ

ɿʘʞʠʤʥʘʷ ʨʫʢʦʷʪʢʘ ʂʨʘʩʥʘʷ ʩʪʨʝʣʢʘ

ʂʦʥʫʩ

ʊʨʦʡʥʠʢ

ʈʫʯʢʘ

ʉʪʝʨʞʝʥʴçA
è

ʆʪʮʝʥʪʨʠʨʫʡʪʝ ʪʨʫʙʳ.

ɿʘʱʠʪʥʘʷ ʛʘʡʢʘ

Ï 6,35

Ï 16

Ï 9,52

1500
(153 ʢʛʩĿʩʤ)

1600
(163 ʢʛʩĿʩʤ)

2500
(255 ʢʛʩĿʩʤ)

2600
(265 ʢʛʩĿʩʤ)

4500
(459 ʢʛʩĿʩʤ)

4700
(479 ʢʛʩĿʩʤ)

4.5 ɿʘʪʷʞʢʘ ʩʦʝʜʠʥʝʥʠʡ

ʏʨʝʟʤʝʨʥʳʡ ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ ʤʦʞʝʪ ʩʣʦʤʘʪʴ ʛʘʡʢʫ ʧʨʠ ʤʦʥʪʘʞʝ.

ɺʅʀʄɸʅʀɽ!

ʂʦʛʜʘ ʨʘʩʪʨʫʙʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʧʦʚʪʦʨʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʧʦʤʝʱʝʥʠʠ, ʨʘʩʪʨʫʙʥʘʷ ʯʘʩʪʴ ʜʦʣʞʥʘ ʙʳʪʴ 
ʚʦʩʩʪʘʥʦʚʣʝʥʘ.

ǒ

ǒ

ɼʦʩʪʘʪʦʯʥʦ ʟʘʪʷʥʠʪʝ ʥʘʢʠʜʥʫʶ ʛʘʡʢʫ ʧʘʣʴʮʘʤʠ, 
ʘ ʟʘʪʝʤ ʛʘʝʯʥʳʤ ʢʣʶʯʦʤ ʠ ʜʠʥʘʤʦʤʝʪʨʠʯʝʩʢʠʤ 
ʢʣʶʯʦʤ.
ɿʘʱʠʪʥʘʷ ʛʘʡʢʘ ʷʚʣʷʝʪʩʷ ʦʜʥʦʨʘʟʦʚʦʡ ʜʝʪʘʣʴʶ 
ʠ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʧʦʚʪʦʨʥʦ. ɽʩʣʠ 
ʚʳ ʝʝ ʩʥʷʣʠ, ʟʘʤʝʥʠʪʝ ʛʘʡʢʫ ʥʘ ʥʦʚʫʶ.
ʅʘʨ. ʜʠʘʤ. ʂʨʫʪʷʱʠʡ ʤʦʤʝʥʪ 

ʟʘʪʷʞʢʠ (ʅĿʩʤ)
ɼʦʧʦʣʥʠʪʝʣʴʥʳʡ ʢʨʫʪʷʱʠʡ 

ʤʦʤʝʥʪ ʟʘʪʷʞʢʠ (ʅĿʩʤ)

ʊʨʫʙʦʧʨʦʚʦʜ 
ʚʥʫʪʨʝʥʥʝʛʦ 

ʙʣʦʢʘ

ʅʘʢʠʜʥʘʷ 
ʛʘʡʢʘ

ʊʨʫʙʢʘ



ʈʘʙʦʯʠʡ ʜʠʘʧʘʟʦʥ ʚʥʫʪʨʝʥʥʝʛʦ ʙʣʦʢʘ

ʊʝʤʧʝʨʘʪʫʨʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ

ɼʘʚʣʝʥʠʝ ʚʦʜʳ

+12 ~ +65ÁC

 +5 ~ +25ÁC

+12 ~ +60ÁC

+5 ~ +35ÁC

0,1~0,3 ʄʇʘ (ʠʟʙ)

ʈʘʩʭʦʜ ʚʦʜʳ

60

100

0,40~1,25ʤ3/ʯ

0,40~2,10ʤ3/ʯ

160 0,60~3,00ʤ3/ʯ

60 100

ʆʙʲʝʤ ʙʘʢʘ/ʣ ʈʝʢʦʤʝʥʜʦʚʘʥʦ

ʄʠʥʠʤʫʤ

ʄʠʥʠʤʫʤ

ɺʥʫʪʨʝʥʥʠʡ ʙʣʦʢ

100~250

1,4

2,0

150~300

1,4

2,0

200~500

1,6

2,5

160

ʋʩʪʨʦʡʩʪʚʦ ʠʤʝʝʪ ʬʫʥʢʮʠʶ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ 
ʟʘʤʝʨʟʘʥʠʷ, ʜʣʷ ʢʦʪʦʨʦʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʝʧʣʦʚʦʡ 
ʥʘʩʦʩ ʠ ʨʝʟʝʨʚʥʳʡ ʥʘʛʨʝʚʘʪʝʣʴ(ʤʦʜʝʣʴ ʧʦ ʠʥʜ. 
ʟʘʢʘʟʫ) , ʯʪʦʙʳ ʟʘʱʠʪʠʪʴ ʩʠʩʪʝʤʫ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʦʪ 
ʟʘʤʝʨʟʘʥʠʷ ʚ ʣʶʙʳʭ ʫʩʣʦʚʠʷʭ. ʇʦʩʢʦʣʴʢʫ 
ʦʪʢʣʶʯʝʥʠʝ ʧʠʪʘʥʠʷ ʤʦʞʝʪ ʧʨʦʠʟʦʡʪʠ, ʢʦʛʜʘ 
ʫʩʪʨʦʡʩʪʚʦ ʦʩʪʘʝʪʩʷ ʙʝʟ ʧʨʠʩʤʦʪʨʘ, ʧʦʩʪʘʚʱʠʢ 
ʨʝʢʦʤʝʥʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʝʨʝʢʣʶʯʘʪʝʣʴ ʨʘʩʭʦʜʘ 
ʘʥʪʠʬʨʠʟʥʦʡ ʞʠʜʢʦʩʪʠ ʜʣʷ ʩʠʩʪʝʤʳ ʚʦʜʦʩʥʘʙʞʝʥʠʷ. 
(ʉʤ. 8.5çɺʦʜʦʧʨʦʚʦʜè).
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ɹʘʢ ɻɺʉ (ʧʦʣʝʚ. ʚʦʜʦʩʥ.)
ɹʘʢ ʛʦʨʷʯʝʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ (ʩ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʤ 
ʥʘʛʨʝʚʘʪʝʣʝʤ ʠʣʠ ʙʝʟ ʥʝʛʦ) ʤʦʞʝʪ ʙʳʪʴ ʧʦʜʩʦʝʜʠʥʝʥ 
ʢ ʫʩʪʨʦʡʩʪʚʫ.
ʊʨʝʙʦʚʘʥʠʷ ʢ ʝʤʢʦʩʪʠ ʨʘʟʣʠʯʥʳ ʜʣʷ ʨʘʟʥʳʭ ʫʩʪʨʦʡʩʪʚ 
ʠ ʤʘʪʝʨʠʘʣʦʚ ʪʝʧʣʦʦʙʤʝʥʥʠʢʘ..

ɺʩʧʦʤʦʛʘʪʝʣʴʥʳʡ ʥʘʛʨʝʚʘʪʝʣʴ ʜʦʣʞʝʥ ʙʳʪʴ 
ʫʩʪʘʥʦʚʣʝʥ ʥʠʞʝ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʜʘʪʯʠʢʘ (T5).

ʊʝʧʣʦʦʙʤʝʥʥʠʢ (ʟʤʝʝʚʠʢ) ʜʦʣʞʝʥ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥ 
ʥʠʞʝ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʜʘʪʯʠʢʘ.

ɼʣʠʥʘ ʪʨʫʙʳ ʤʝʞʜʫ ʥʘʨʫʞʥʳʤ ʙʣʦʢʦʤ ʠ ʝʤʢʦʩʪʴʶ 
ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ ʙʦʣʝʝ 5 ʤʝʪʨʦʚ.

Tʙʠʚʘʣʝʥʪʥʘʷ ʊʝʤʧʝʨʘʪʫʨʘ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ/ʥʘʛʨʫʟʢʘ

Ɨ

Ɩ

ƕ

ʂʦʤʥ. ʪʝʨʤʦʩʪʘʪ (ʧʦʣʝʚ. ʚʦʜʦʩʥ.)
ʂʦʤʥʘʪʥʳʡ ʪʝʨʤʦʩʪʘʪ ʤʦʞʥʦ ʧʦʜʢʣʶʯʠʪʴ ʢ ʫʩʪʨʦʡʩʪʚʫ 
(ʧʨʠ ʚʳʙʦʨʝ ʤʝʩʪʘ ʫʩʪʘʥʦʚʢʠ ʢʦʤʥʘʪʥʳʡ ʪʝʨʤʦʩʪʘʪ 
ʩʣʝʜʫʝʪ ʨʘʟʤʝʩʪʠʪʴ ʚʜʘʣʠ ʦʪ ʠʩʪʦʯʥʠʢʘ ʪʝʧʣʘ).
ʅʘʙʦʨ ʩʦʣʥʝʯʥʳʭ ʙʘʪʘʨʝʡ ʜʣʷ ʙʘʢʘ ʛʦʨ. 
ʚʦʜʦʩʥʘʙʞʝʥʠʷ (ʧʦʣʝʚʦʝ ʚʦʜʦʩʥʘʙ.)
ʇʦ ʚʳʙʦʨʫ ʢ ʫʩʪʨʦʡʩʪʚʫ ʤʦʞʝʪ ʙʳʪʴ ʧʦʜʢʣʶʯʝʥ 
ʢʦʤʧʣʝʢʪ ʩʦʣʥʝʯʥʳʭ ʙʘʪʘʨʝʡ.

ʈʘʙʦʯʠʡ ʜʠʘʧʘʟʦʥ

ɿʤʝʝʚʠʢ

ɺʳʭʦʜ

ɺʩʧʦʤʦʛʘʪʝʣʴʥʳʡ 
ʥʘʛʨʝʚʘʪʝʣʴ ʙʘʢʘ
(TBH)

ɺʭʦʜ

5 ʆɹʑɽɽ ɺɺɽɼɽʅʀɽ
ɼʘʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʧʨʠʤʝʥʷʶʪʩʷ ʢʘʢ ʜʣʷ ʦʙʦʛʨʝʚʘ, ʪʘʢ ʠ ʜʣʷ ʦʭʣʘʞʜʝʥʠʷ, ʘ ʪʘʢʞʝ ʚ ʢʘʯʝʩʪʚʝ ʙʘʢʦʚ ɻɺʉ. ʀʭ ʤʦʞʥʦ 
ʢʦʤʙʠʥʠʨʦʚʘʪʴ ʩ ʬʘʥʢʦʡʣʘʤʠ, ʩʠʩʪʝʤʘʤʠ ʧʦʜʦʛʨʝʚʘ ʧʦʣʘ, ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʳʤʠ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʤʠ 
ʨʘʜʠʘʪʦʨʘʤʠ, ʙʘʢʘʤʠ ʛʦʨʷʯʝʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ (ʚʦʜʦʩʥʘʙʞʝʥʠʝ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ) ʠ ʢʦʤʧʣʝʢʪʘʤʠ ʩʦʣʥʝʯʥʳʭ 
ʙʘʪʘʨʝʡ (ʚʦʜʦʩʥʘʙʞʝʥʠʝ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ).
ɺʤʝʩʪʝ ʩ ʫʩʪʨʦʡʩʪʚʦʤ ʧʦʩʪʘʚʣʷʝʪʩʷ ʧʨʦʚʦʜʥʦʡ ʧʫʣʴʪ ʫʧʨʘʚʣʝʥʠʷ.
ɽʩʣʠ ʚʳ ʚʳʙʝʨʝʪʝ ʚʩʪʨʦʝʥʥʳʡ ʨʝʟʝʨʚʥʳʡ ʥʘʛʨʝʚʘʪʝʣʴ, ʨʝʟʝʨʚʥʳʡ ʥʘʛʨʝʚʘʪʝʣʴ ʤʦʞʝʪ ʫʚʝʣʠʯʠʪʴ ʪʝʧʣʦʚʫʶ 
ʤʦʱʥʦʩʪʴ ʧʨʠ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʚʦʟʜʫʭʘ ʩʥʘʨʫʞʠ. ʈʝʟʝʨʚʥʳʡ ʥʘʛʨʝʚʘʪʝʣʴ ʪʘʢʞʝ ʩʣʫʞʠʪ ʚ ʢʘʯʝʩʪʚʝ ʨʝʟʝʨʚʘ ʧʨʠ 
ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʠ ʜʣʷ ʟʘʱʠʪʳ ʦʪ ʟʘʤʝʨʟʘʥʠʷ ʥʘʨʫʞʥʦʛʦ ʚʦʜʦʧʨʦʚʦʜʘ ʚ ʟʠʤʥʝʝ ʚʨʝʤʷ. 

ɹʘʢ

ɼʘʪʯʠʢ 
ʪʝʤʧʝʨʘʪʫʨʳ (T5)

ƕ ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʝʧʣʦʚʦʛʦ ʥʘʩʦʩʘ.
Ɩ ʊʨʝʙʫʝʤʘʷ ʪʝʧʣʦʚʘʷ ʤʦʱʥʦʩʪʴ (ʟʘʚʠʩʠʪ ʦʪ ʧʣʦʱʘʜʢʠ).
Ɨ ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʪʝʧʣʦʚʘʷ ʤʦʱʥʦʩʪʴ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 
ʨʝʟʝʨʚʥʳʤ ʥʘʛʨʝʚʘʪʝʣʝʤ.

ʇʣʦʱʘʜʴ 
ʪʝʧʣʦʦʙʤʝʥʥʠʢʘ/ʤ2 
(ʟʤʝʝʚʠʢ ʠʟ ʥʝʨʞ. ʩʪʘʣʠ)
ʇʣʦʱʘʜʴ 
ʪʝʧʣʦʦʙʤʝʥʥʠʢʘ/ʤ2 
(ʵʤʘʣʠʨʦʚʘʥʥʳʡ ʟʤʝʝʚʠʢ)

ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʥʘ ʚʳʭʦʜʝ (ʨʝʞʠʤ 
ʦʙʦʛʨʝʚʘ)
ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʥʘ ʚʳʭʦʜʝ (ʨʝʞʠʤ 
ʦʭʣʘʞʜʝʥʠʷ)
ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʚ ʩʠʩʪʝʤʝ ʛʦʨʷʯʝʛʦ 
ʚʦʜʦʩʥʘʙʞʝʥʠʷ

ʇʈʀʄɽʏɸʅʀɽ
- ʄʘʢʩʠʤʘʣʴʥʘʷ ʜʣʠʥʘ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʧʨʦʚʦʜʦʚ ʤʝʞʜʫ ʚʥʫʪʨʝʥʥʠʤ ʙʣʦʢʦʤ ʠ ʢʦʥʪʨʦʣʣʝʨʦʤ ʩʦʩʪʘʚʣʷʝʪ 50 ʤ.
- ʂʘʙʝʣʠ ʧʠʪʘʥʠʷ ʠ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʘʷ ʧʨʦʚʦʜʢʘ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʦʣʦʞʝʥʳ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ, ʥʝ ʩʣʝʜʫʝʪ ʨʘʟʤʝʱʘʪʴ 
ʠʭ ʚ ʦʜʥʦʤ ʢʘʙʝʣʝʧʨʦʚʦʜʝ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʵʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʤʝʭ. 
ʂʘʙʝʣʠ ʧʠʪʘʥʠʷ ʠ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʧʨʦʚʦʜʘ ʥʝ ʜʦʣʞʥʳ ʩʦʧʨʠʢʘʩʘʪʴʩʷ ʩ ʪʨʫʙʦʧʨʦʚʦʜʦʤ ʭʣʘʜʘʛʝʥʪʘ, ʯʪʦʙʳ 
ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʧʦʚʨʝʞʜʝʥʠʝ ʧʨʦʚʦʜʢʠ ʦʪ ʩʠʣʴʥʦ ʥʘʛʨʝʪʦʡ ʪʨʫʙʳ.
- ɼʣʷ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʧʨʦʚʦʜʢʠ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʢʨʘʥʠʨʦʚʘʥʥʳʝ ʣʠʥʠʠ. ɺʢʣʶʯʘʷ ʚʥʫʪʨʝʥʥʠʡ ʙʣʦʢ ʢ 
ʣʠʥʠʠ PQE ʥʘʨʫʞʥʦʛʦ ʙʣʦʢʘ, ʚʥʫʪʨʝʥʥʠʡ ʙʣʦʢ ʢ ʣʠʥʠʠ ABXYE ʢʦʥʪʨʦʣʣʝʨʘ.



ʂʦʣʠʯʝʩʪʚʦ

100

1

1

1

ʌʦʨʤʘʅʘʠʤʝʥʦʚʘʥʠʝ
60

1

1

1

ʄʦʥʪʘʞʥʳʝ ʬʠʪʠʥʛʠ

ʈʘʩʰʠʨʠʪʝʣʴʥʳʝ ʚʠʥʪʳ M8 5 5

11

11

Y-ʦʙʨʘʟʥʳʡ ʬʠʣʴʪʨ 1 1

1ʄʦʥʪʘʞʥʳʡ ʢʨʦʥʰʪʝʡʥ 1

ʄʝʜʥʘʷ ʛʘʡʢʘ M16

10

0

160

1

1

1

5

1

1

1

1

1

01

1 1 1

6 ɸʂʉɽʉʉʋɸʈʓ

ɺ ʛʦʨ. ʨʝʞʠʤʝ ʜʠʘʧʘʟʦʥ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ (TW_out) 
ʧʨʠ ʨʘʟʣʠʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ (T4) 
ʫʢʘʟʘʥ ʥʠʞʝ:

ɺ ʨʝʞʠʤʝ ɻɺʉ ʜʠʘʧʘʟʦʥ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ (TW_out) 
ʧʨʠ ʨʘʟʣʠʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ (T4) 
ʫʢʘʟʘʥ ʥʠʞʝ:

ɺ ʭʦʣ. ʨʝʞʠʤʝ ʤʠʥʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʪʦʢʘ 
ʚʦʜʳ ʥʘ ʚʳʭʦʜʝ (T1stopc), ʢʦʪʦʨʫʶ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 
ʘʛʨʝʛʘʪ ʧʨʠ ʨʘʟʣʠʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʥʘʨʫʞʥʦʛʦ 
ʚʦʟʜʫʭʘ (T4), ʫʢʘʟʘʥʘ ʥʠʞʝ:
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ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ 
ʵʢʩʧʣʫʘʪʘʮʠʠ (ʧʨʦʚʦʜʥʦʡ 
ʧʫʣʴʪ ʫʧʨʘʚʣʝʥʠʷ)

ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʫʩʪʘʥʦʚʢʝ 
ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ (ʜʘʥʥʘʷ 
ʢʥʠʛʘ)

ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ 
ʵʢʩʧʣʫʘʪʘʮʠʠ

ʂʦʣʧʘʯʦʢ ʤʝʜʥʦʡ ʛʘʡʢʠ 
ʄ16 ʩ ʠʥʜʠʢʘʮʠʝʡ 
ʚʩʢʨʳʪʠʷ

ʂʦʣʧʘʯʦʢ ʤʝʜʥʦʡ ʛʘʡʢʠ ʄ9 
ʩ ʠʥʜʠʢʘʮʠʝʡ ʚʩʢʨʳʪʠʷ

ʂʦʣʧʘʯʦʢ ʤʝʜʥʦʡ ʛʘʡʢʠ ʄ6 
ʩ ʠʥʜʠʢʘʮʠʝʡ ʚʩʢʨʳʪʠʷ

ʊʝʨʤʠʩʪʦʨ ʜʣʷ ʙʘʢʘ ɻɺʉ 
ʠʣʠ ʧʦʪʦʢʘ ʚʦʜʳ ʟʦʥʳ 2

ɽʩʣʠ ʥʘʩʪʨʦʡʢʘ IBH/AHS ʜʝʡʩʪʚʠʪʝʣʴʥʘ, ʚʢʣʶʯʘʝʪʩʷ ʪʦʣʴʢʦ IBH/AHS.
ɽʩʣʠ ʥʘʩʪʨʦʡʢʘ IBH/AHS ʥʝʜʝʡʩʪʚʠʪʝʣʴʥʘ, ʚʢʣʶʯʘʝʪʩʷ ʪʦʣʴʢʦ ʪʝʧʣʦʚʦʡ ʥʘʩʦʩ. 
ʆʛʨʘʥʠʯʝʥʠʷ ʠ ʬʫʥʢʮʠʠ ʟʘʱʠʪʳ ʤʦʛʫʪ ʩʨʘʙʦʪʘʪʴ ʚʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ʪʝʧʣʦʚʦʛʦ ʥʘʩʦʩʘ.

ʈʘʙʦʯʠʡ ʜʠʘʧʘʟʦʥ ʪʝʧʣʦʚʦʛʦ ʥʘʩʦʩʘ ʩ ʚʦʟʤʦʞʥʳʤ 
ʦʛʨʘʥʠʯʝʥʠʝʤ ʠ ʟʘʱʠʪʦʡ.

ʈʘʙʦʯʠʡ ʜʠʘʧʘʟʦʥ ʪʝʧʣʦʚʦʛʦ ʥʘʩʦʩʘ ʩ ʚʦʟʤʦʞʥʳʤ ʦʛʨʘʥʠʯʝʥʠʝʤ ʠ ʟʘʱʠʪʦʡ.

ʊʝʧʣʦʚʦʡ ʥʘʩʦʩ ʚʳʢʣʶʯʘʝʪʩʷ, ʚʢʣʶʯʘʝʪʩʷ ʪʦʣʴʢʦ IBH/AHS

ʄʘʢʩʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʥʘ ʚʭʦʜʝ ʜʣʷ ʨʘʙʦʪʳ ʪʝʧʣʦʚʦʛʦ ʥʘʩʦʩʘ.

ɽʩʣʠ ʥʘʩʪʨʦʡʢʘ IBH/AHS ʜʝʡʩʪʚʠʪʝʣʴʥʘ, ʚʢʣʶʯʘʝʪʩʷ ʪʦʣʴʢʦ IBH/AHS.
ɽʩʣʠ ʥʘʩʪʨʦʡʢʘ IBH/AHS ʥʝʜʝʡʩʪʚʠʪʝʣʴʥʘ, ʚʢʣʶʯʘʝʪʩʷ ʪʦʣʴʢʦ ʪʝʧʣʦʚʦʡ ʥʘʩʦʩ. 
ʆʛʨʘʥʠʯʝʥʠʷ ʠ ʬʫʥʢʮʠʠ ʟʘʱʠʪʳ ʤʦʛʫʪ ʩʨʘʙʦʪʘʪʴ ʚʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ʪʝʧʣʦʚʦʛʦ ʥʘʩʦʩʘ.

ʈʘʙʦʯʠʡ ʜʠʘʧʘʟʦʥ ʪʝʧʣʦʚʦʛʦ ʥʘʩʦʩʘ ʩ ʚʦʟʤʦʞʥʳʤ ʦʛʨʘʥʠʯʝʥʠʝʤ ʠ ʟʘʱʠʪʦʡ.

ʊʝʧʣʦʚʦʡ ʥʘʩʦʩ ʚʳʢʣʶʯʘʝʪʩʷ, ʚʢʣʶʯʘʝʪʩʷ ʪʦʣʴʢʦ IBH/AHS

ʄʘʢʩʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʥʘ ʚʭʦʜʝ ʜʣʷ ʨʘʙʦʪʳ ʪʝʧʣʦʚʦʛʦ ʥʘʩʦʩʘ.

ʊʝʨʤʠʩʪʦʨ ʠ ʫʜʣʠʥʠʪʝʣʴʥʳʡ ʧʨʦʚʦʜ ʜʣʠʥʦʡ 10 ʤʝʪʨʦʚ ʜʣʷ 
Tbt1, Tbt2, Tw2, T Solar ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʚʤʝʩʪʥʦ. ɽʩʣʠ 
ʵʪʠ ʬʫʥʢʮʠʠ ʥʝʦʙʭʦʜʠʤʳ ʦʜʥʦʚʨʝʤʝʥʥʦ, ʟʘʢʘʞʠʪʝ ʵʪʠ 
ʪʝʨʤʠʩʪʦʨʳ ʠ ʫʜʣʠʥʠʪʝʣʴʥʳʡ ʧʨʦʚʦʜ ʜʦʧʦʣʥʠʪʝʣʴʥʦ.
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7.1 ʇʨʠʤʝʥʝʥʠʝ 1
ʋʢʘʟʘʥʥʳʝ ʥʠʞʝ ʧʨʠʤʝʨʳ ʧʨʠʤʝʥʝʥʠʷ ʧʨʠʚʝʜʝʥʳ ʪʦʣʴʢʦ ʜʣʷ ʠʣʣʶʩʪʨʘʮʠʠ.

7 ʉʊɸʅɼɸʈʊʅʓɽ ʉʇʆʉʆɹʓ ʇʈʀʄɽʅɽʅʀʗ

15

ʂʦʜ ʂʦʜ ʉʙʦʨʦʯʥʳʡ ʫʟʝʣ
1 13 ʈʘʩʰʠʨʠʪʝʣʴʥʘʷ ʝʤʢʦʩʪʴ (ʧʦʣʝʚ. ʚʦʜʦʩʥ.)

2 14 ɹʘʢ ɻɺʉ (ʧʦʣʝʚ. ʚʦʜʦʩʥ.)

3 14.1 

4 14.2 ɿʤʝʝʚʠʢ 1, ʪʝʧʣʦʦʙʤʝʥʥʠʢ ʜʣʷ ʪʝʧʣʦʚʦʛʦ ʥʘʩʦʩʘ

5 14.3 ɿʤʝʝʚʠʢ 2, ʪʝʧʣʦʦʙʤʝʥʥʠʢ ʜʣʷ ʩʦʣʥʝʯʥʳʭ ʙʘʪʘʨʝʡ

5.1 15 ʌʠʣʴʪʨ (ʘʢʩʝʩʩʫʘʨ)

5.2 16 ʆʙʨʘʪʥʳʡ ʢʣʘʧʘʥ (ʧʦʣʝʚ. ʚʦʜʦʩʥ.)

5.3 17 ɿʘʧʦʨʥʳʡ ʢʣʘʧʘʥ (ʧʦʣʝʚ. ʚʦʜʦʩʥ.)

5.4 18 ʅʘʧʦʣʥʠʪʝʣʴʥʳʡ ʢʣʘʧʘʥ (ʧʦʣʝʚ. ʚʦʜʦʩʥ.)

6 19 ʉʧʫʩʢʥʦʡ ʢʣʘʧʘʥ (ʧʦʣʝʚ. ʚʦʜʦʩʥ.)

9 20 
9.1 21 ʂʨʘʥ ʜʣʷ ʛʦʨʷʯʝʡ ʚʦʜʳ (ʧʦʣʝʚ. ʚʦʜʦʩʥ.)

9.2 23 ʂʦʣʣʝʢʪʦʨ /ʨʘʩʧʨʝʜʝʣʠʪʝʣʴ (ʧʦʣʝʚ. ʚʦʜʦʩʥ.)

10 24 ʇʝʨʝʧʫʩʢʥʦʡ ʢʣʘʧʘʥ (ʧʦʣʝʚ. ʚʦʜʦʩʥ.)

11 FHL 
1én 

ʂʦʥʪʫʨ ʧʦʜʦʛʨʝʚʘ ʧʦʣʘ (ʧʦʣʝʚ. ʚʦʜʦʩʥ.)

12 AHS ɼʦʧʦʣʥʠʪʝʣʴʥʳʡ ʠʩʪʦʯʥʠʢ ʪʝʧʣʘ (ʧʦʣʝʚ. ʚʦʜʦʩʥ.)

ʅʘʨʫʞʥʳʡ

ɺʥʫʪʨʝʥʥʠʡ

ʉʙʦʨʦʯʥʳʡ ʫʟʝʣ
ʅʘʨʫʞʥʳʡ ʙʣʦʢ
ɻʠʜʨʘʚʣʠʯʝʩʢʠʡ ʤʦʜʫʣʴ

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ

SV1: 3-ʭʦʜʦʚʦʡ ʢʣʘʧʘʥ (ʧʦʣʝʚ. ʚʦʜʦʩʥ.)

ʋʨʘʚʥʠʪʝʣʴʥʘʷ ʝʤʢʦʩʪʴ (ʧʦʣʝʚ. ʚʦʜʦʩʥ.)

ɸʚʪʦʤʘʪʠʯʝʩʢʠʡ ʩʧʫʩʢʥʦʡ ʢʣʘʧʘʥ

ʉʧʫʩʢʥʦʡ ʢʣʘʧʘʥ

Tbt1: ʚʝʨʭʥʠʡ ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʳ ʫʨʘʚʥʠʪʝʣʴʥʦʡ 
ʝʤʢʦʩʪʠ (ʧʦ ʚʳʙʦʨʫ)

Tbt2: ʥʠʞʥʠʡ ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʳ ʫʨʘʚʥʠʪʝʣʴʥʦʡ 
ʝʤʢʦʩʪʠ (ʧʦ ʚʳʙʦʨʫ)

P_o: ʮʠʨʢʫʣʷʮʠʦʥʥʳʡ ʥʘʩʦʩ ʟʦʥʳ A (ʧʦʣʝʚ. ʚʦʜʦʩʥ.)

P_s: ʩʦʣʥʝʯʥʳʡ ʥʘʩʦʩ (ʧʦʣʝʚ. ʚʦʜʦʩʥ.)

Tsolar: ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʳ ʩʦʣʥʝʯʥʦʡ ʙʘʪʘʨʝʠ (ʧʦ ʚʳʙʦʨʫ)

ʉʦʣʥʝʯʥʘʷ ʧʘʥʝʣʴ (ʧʦʣʝʚ. ʚʦʜʦʩʥ.)

P_d: ʥʘʩʦʩ ɻɺʉ (ʧʦʣʝʚ. ʚʦʜʦʩʥ.)

T5: ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʳ ʙʘʢʘ ɻɺʉ (ʘʢʩʝʩʩʫʘʨ)

T1: ɼʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʳ ʦʙʱʝʛʦ ʧʦʪʦʢʘ ʚʦʜʳ(ʧʦ 
ʚʳʙʦʨʫ)

TBH: ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʡ ʥʘʛʨʝʚʘʪʝʣʴ ʙʘʢʘ ɻɺʉ 
(ʧʦʣʝʚ. ʚʦʜʦʩʥ.)

ɺʧʫʩʢʥʘʷ ʪʨʫʙʘ ʜʣʷ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʠʪʴʝʚʦʡ ʚʦʜʳ (ʧʦʣʝʚ. ʚʦʜʦʩʥ.)



ʉʘʤʘʷ ʚʳʩʦʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʥʘ ʚʳʭʦʜʝ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 70 ÁC, ʦʩʪʝʨʝʛʘʡʪʝʩʴ ʦʞʦʛʦʚ.

ʇʈɽɼʋʇʈɽɾɼɽʅʀɽ

ʆʙʦʛʨʝʚ ʧʦʤʝʱʝʥʠʷ

ɻʦʨʷʯʝʝ ʚʦʜʦʩʥʘʙʞʝʥʠʝ

ʋʧʨʘʚʣʝʥʠʝ AHS (ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʡ ʠʩʪʦʯʥʠʢ ʪʝʧʣʘ)

ʋʧʨʘʚʣʝʥʠʝ TBH (ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʡ ʥʘʛʨʝʚʘʪʝʣʴ ʙʘʢʘ)

ʋʧʨʘʚʣʝʥʠʝ ʩʦʣʥʝʯʥʦʡ ʙʘʪʘʨʝʝʡ

ʋʙʝʜʠʪʝʩʴ, ʯʪʦ 3-ʭʦʜʦʚʦʡ ʢʣʘʧʘʥ (SV1) ʫʩʪʘʥʦʚʣʝʥ ʧʨʘʚʠʣʴʥʦ. ɹʦʣʝʝ ʧʦʜʨʦʙʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʩʤ. ʚ. ʧ. 8.8.6 
çʉʦʝʜʠʥʝʥʠʷ ʜʣʷ ʜʨʫʛʠʭ ʢʦʤʧʦʥʝʥʪʦʚè.
ʇʨʠ ʯʨʝʟʚʳʯʘʡʥʦ ʥʠʟʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚʦʜʘ ʜʣʷ ʛʦʨʷʯʝʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʥʘʛʨʝʚʘʝʪʩʷ 
ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʧʦʩʨʝʜʩʪʚʦʤ TBH, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʧʣʦʚʦʛʦ ʥʘʩʦʩʘ ʜʣʷ 
ʦʪʦʧʣʝʥʠʷ ʧʦʤʝʱʝʥʠʡ ʩ ʧʦʣʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ.
ʇʦʜʨʦʙʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʢʦʥʬʠʛʫʨʘʮʠʠ ʙʘʢʘ ɻɺʉ ʧʨʠ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ (T4DHWMIN) 
ʤʦʞʥʦ ʥʘʡʪʠ ʚ ç9.6.1 ʅɸʉʊʈʆʁʂɸ ʈɽɾʀʄɸ ɻɺʉè.

ʇʈʀʄɽʏɸʅʀɽ

16

ʉʠʛʥʘʣ ɺʂʃ/ɺʓʂʃ, ʨʝʞʠʤ ʨʘʙʦʪʳ ʠ ʥʘʩʪʨʦʡʢʠ ʪʝʤʧʝʨʘʪʫʨʳ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʤ 
ʠʥʪʝʨʬʝʡʩʝ. P_o(6) ʧʨʦʜʦʣʞʘʝʪ ʨʘʙʦʪʘʪʴ, ʧʦʢʘ ʫʩʪʨʦʡʩʪʚʦ ʚʢʣʶʯʝʥʦ ʜʣʷ ʦʙʦʛʨʝʚʘ ʧʦʤʝʱʝʥʠʷ, SV1(4) 
ʦʩʪʘʝʪʩʷ ʚʳʢʣʶʯʝʥʥʳʤ.

ʉʠʛʥʘʣ ɺʂʃ/ɺʓʂʃ ʠ ʟʘʜʘʥʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʚ ʙʘʢʝ (T5S) ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʤ 
ʠʥʪʝʨʬʝʡʩʝ. P_o (6) ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ, ʧʦʢʘ ʘʛʨʝʛʘʪ ʚʢʣʶʯʝʥ ʜʣʷ ʥʘʛʨʝʚʘ ʚʦʜʳ ʜʣʷ ʛʦʨʷʯʝʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ, 
SV1 (4) ʦʩʪʘʝʪʩʷ ʚʢʣʶʯʝʥʥʳʤ.

ʌʫʥʢʮʠʷ AHS ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ ʚʥʫʪʨʝʥʥʝʤ ʙʣʦʢʝ (ʩʤ. 9.1 çʆʙʟʦʨ ʥʘʩʪʨʦʝʢ DIP-ʧʝʨʝʢʣʶʯʘʪʝʣʷè)
1) ɽʩʣʠ AHS ʥʘʩʪʨʦʝʥ ʙʳʪʴ ʜʝʡʩʪʚʠʪʝʣʴʥʳʤ ʪʦʣʴʢʦ ʜʣʷ ʛʦʨ. ʨʝʞʠʤʘ, AHS ʤʦʞʝʪ ʙʳʪʴ ʚʢʣʶʯʝʥ ʩʣʝʜʫʶʱʠʤʠ
ʩʧʦʩʦʙʘʤʠ:
a. ɺʢʣʶʯʠʪʝ ʬʫʥʢʮʠʶ AHS ʯʝʨʝʟ BACKHEATER ʚ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʤ ʠʥʪʝʨʬʝʡʩʝ;
b. AHS ʚʢʣʶʯʠʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ, ʝʩʣʠ ʥʘʯʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʩʣʠʰʢʦʤ ʥʠʟʢʘ ʠʣʠ ʟʘʜʘʥʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ
ʩʣʠʰʢʦʤ ʚʳʩʦʢʘ ʧʨʠ ʥʠʟʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ.
P_o (6) ʧʨʦʜʦʣʞʘʝʪ ʨʘʙʦʪʘʪʴ, ʧʦʢʘ AHS ʚʢʣʶʯʝʥ, SV1 (4) ʦʩʪʘʝʪʩʷ ʚʳʢʣʶʯʝʥʥʳʤ.
2) ʂʦʛʜʘ AHS ʫʩʪʘʥʦʚʣʝʥ, ʯʪʦʙʳ ʙʳʪʴ ʜʝʡʩʪʚʠʪʝʣʴʥʳʤ ʜʣʷ ʛʦʨ. ʨʝʞʠʤʘ ʠ ʨʝʞʠʤʘ ɻɺʉ. ɺ ʛʦʨ. ʨʝʞʠʤʝ ʫʧʨʘʚʣʝʥʠʝ
AHS ʘʥʘʣʦʛʠʯʥʦ ʠʩʧʦʣʴʟʫʝʤʦʤʫ ʚ ʯʘʩʪʠ 1); ɺ ʨʝʞʠʤʝ ɻɺʉ AHS ʚʢʣʶʯʘʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ, ʢʦʛʜʘ ʥʘʯʘʣʴʥʘʷ 
ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʜʣʷ ʙʳʪʦʚʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ T5 ʩʣʠʰʢʦʤ ʥʠʟʢʘ ʠʣʠ ʮʝʣʝʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʜʣʷ ʙʳʪʦʚʦʛʦ 
ʧʦʪʨʝʙʣʝʥʠʷ ʩʣʠʰʢʦʤ ʚʳʩʦʢʘ ʧʨʠ ʥʠʟʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. P_o (6) ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ, SV1 (4) 
ʦʩʪʘʝʪʩʷ ʚʢʣʶʯʝʥʥʳʤ.
3) ʂʦʛʜʘ AHS ʫʩʪʘʥʦʚʣʝʥ ʢʘʢ ʜʝʡʩʪʚʠʪʝʣʴʥʳʡ, M1M2 ʤʦʞʝʪ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥ ʢʘʢ ʜʝʡʩʪʚʠʪʝʣʴʥʳʡ ʚ
ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʤ ʠʥʪʝʨʬʝʡʩʝ. ɺ ʛʦʨ. ʨʝʞʠʤʝ AHS ʙʫʜʝʪ ʚʢʣʶʯʝʥ, ʝʩʣʠ ʩʫʭʦʡ ʢʦʥʪʘʢʪ MIM2 ʟʘʤʢʥʫʪ. ʕʪʘ ʬʫʥʢʮʠʷ ʥʝ 
ʨʘʙʦʪʘʝʪ ʚ ʨʝʞʠʤʝ ɻɺʉ.

ʌʫʥʢʮʠʷ TBH ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʤ ʠʥʪʝʨʬʝʡʩʝ. (ʉʤ. 9.1 çʆʙʟʦʨ ʥʘʩʪʨʦʝʢ DIP-ʧʝʨʝʢʣʶʯʘʪʝʣʷè)
1) ʂʦʛʜʘ TBH ʫʩʪʘʥʦʚʣʝʥ ʢʘʢ ʜʝʡʩʪʚʠʪʝʣʴʥʳʡ, TBH ʤʦʞʝʪ ʙʳʪʴ ʚʢʣʶʯʝʥ ʯʝʨʝʟ ʬʫʥʢʮʠʶ TANKHEATER ʥʘ ʧʦʣʴʟ.
ʠʥʪʝʨʬʝʡʩʝ; ɺ ʨʝʞʠʤʝ ɻɺʉ TBH ʚʢʣʶʯʘʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ, ʢʦʛʜʘ ʥʘʯʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʜʣʷ ʙʳʪʦʚʦʛʦ 
ʧʦʪʨʝʙʣʝʥʠʷ T5 ʩʣʠʰʢʦʤ ʥʠʟʢʘ ʠʣʠ ʮʝʣʝʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʚ ʨʝʞʠʤʝ ɻɺʉ ʩʣʠʰʢʦʤ ʚʳʩʦʢʘ ʧʨʠ ʥʠʟʢʦʡ 
ʪʝʤʧʝʨʘʪʫʨʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ.
2) ʂʦʛʜʘ TBH ʫʩʪʘʥʦʚʣʝʥ ʢʘʢ ʜʝʡʩʪʚʠʪʝʣʴʥʳʡ, M1M2 ʤʦʞʝʪ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥ ʢʘʢ ʜʝʡʩʪʚʠʪʝʣʴʥʳʡ ʚ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʤ
ʠʥʪʝʨʬʝʡʩʝ. TBH ʙʫʜʝʪ ʚʢʣʶʯʝʥ, ʝʩʣʠ MIM2 ʟʘʤʳʢʘʝʪ ʩʫʭʦʡ ʢʦʥʪʘʢʪ.

ɻʠʜʨʘʚʣʠʯʝʩʢʠʡ ʤʦʜʫʣʴ ʨʘʩʧʦʟʥʘʝʪ ʩʠʛʥʘʣ ʩʦʣʥʝʯʥʦʡ ʙʘʪʘʨʝʠ, ʦʮʝʥʠʚʘʷ Tsolar ʠʣʠ ʧʦʣʫʯʘʷ ʩʠʛʥʘʣ SL1SL2 ʠʟ 
ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ. ʄʝʪʦʜ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥ ʯʝʨʝʟ SOLAR INPUT ʚ 
ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʤ ʠʥʪʝʨʬʝʡʩʝ. ʇʦʜʢʣʶʯʝʥʠʝ ʩʤ. ʚ ʧ. 8.8.6/1 çɺʭʦʜʥʦʡ ʩʠʛʥʘʣ ʩʦʣʥʝʯʥʳʭ ʙʘʪʘʨʝʡè (ʩʤ. 9.5.15 
çʆʇʈɽɼɽʃɽʅʀɽ ɺʍʆɼɸè)
1) ʂʦʛʜʘ Tsolar ʫʩʪʘʥʦʚʣʝʥ ʢʘʢ ʜʝʡʩʪʚʠʪʝʣʴʥʳʡ, ʩʦʣʥʝʯʥʘʷ ʙʘʪʘʨʝʷ ʚʢʣʶʯʘʝʪʩʷ, ʢʦʛʜʘ Tsolar ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢ, P_s (9)
ʥʘʯʠʥʘʝʪ ʨʘʙʦʪʘʪʴ; ʉʦʣʥʝʯʥʘʷ ʙʘʪʘʨʝʷ ʚʳʢʣʶʯʘʝʪʩʷ, ʢʦʛʜʘ Tsolar ʥʘ ʥʠʟʢʦʤ ʫʨʦʚʥʝ, P_s (9) ʧʝʨʝʩʪʘʝʪ ʨʘʙʦʪʘʪʴ.
2) ʂʦʛʜʘ ʫʧʨʘʚʣʝʥʠʝ SL1SL2 ʫʩʪʘʥʦʚʣʝʥʦ ʢʘʢ ʜʝʡʩʪʚʠʪʝʣʴʥʦʝ, ʩʦʣʥʝʯʥʘʷ ʙʘʪʘʨʝʷ ʚʢʣʶʯʘʝʪʩʷ ʧʦʩʣʝ ʧʦʣʫʯʝʥʠʷ
ʩʠʛʥʘʣʘ ʢʦʤʧʣʝʢʪʘ ʩʦʣʥʝʯʥʳʭ ʙʘʪʘʨʝʡ ʦʪ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ, ʟʘʧʫʩʢʘʝʪʩʷ P_s (9); ɹʝʟ ʩʠʛʥʘʣʘ ʢʦʤʧʣʝʢʪʘ 
ʩʦʣʥʝʯʥʳʭ ʙʘʪʘʨʝʡ. ʉʦʣʥʝʯʥʘʷ ʙʘʪʘʨʝʷ ʚʳʢʣʶʯʘʝʪʩʷ, P_s (9) ʧʝʨʝʩʪʘʝʪ ʨʘʙʦʪʘʪʴ.



ʂʦʜ ʉʙʦʨʦʯʥʳʡ ʫʟʝʣ ʂʦʜ ʉʙʦʨʦʯʥʳʡ ʫʟʝʣ
1 ʅʘʨʫʞʥʳʡ ʙʣʦʢ 17 ɿʘʧʦʨʥʳʡ ʢʣʘʧʘʥ (ʧʦʣʝʚ. ʚʦʜʦʩʥ.)
2 ɺʥʫʪʨʝʥʥʠʡ ʙʣʦʢ 18 ʅʘʧʦʣʥʠʪʝʣʴʥʳʡ ʢʣʘʧʘʥ (ʧʦʣʝʚ. ʚʦʜʦʩʥ.)
3 ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ 19 ʉʧʫʩʢʥʦʡ ʢʣʘʧʘʥ (ʧʦʣʝʚ. ʚʦʜʦʩʥ.)
5 ʋʨʘʚʥʠʪʝʣʴʥʘʷ ʝʤʢʦʩʪʴ (ʧʦʣʝʚ. ʚʦʜʦʩʥ.) 23 ʂʦʣʣʝʢʪʦʨ /ʨʘʩʧʨʝʜʝʣʠʪʝʣʴ (ʧʦʣʝʚ. ʚʦʜʦʩʥ.)
5.1 ɸʚʪʦʤʘʪʠʯʝʩʢʠʡ ʩʧʫʩʢʥʦʡ ʢʣʘʧʘʥ 25 ʇʝʨʝʜʘʪʦʯʥʘʷ ʧʣʘʪʘ ʪʝʨʤʦʩʪʘʪʘ (ʧʦ ʚʳʙʦʨʫ)
5.2 ʉʧʫʩʢʥʦʡ ʢʣʘʧʘʥ RT 1é7 ʂʦʤʥʘʪʥʳʡ ʪʝʨʤʦʩʪʘʪ ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ (ʧʦʣʝʚ. ʚʦʜʦʩʥ.)

6 RT8 

13 FHL 
1én 

ʂʦʥʪʫʨ ʧʦʜʦʛʨʝʚʘ ʧʦʣʘ (ʧʦʣʝʚ. ʚʦʜʦʩʥ.)

15 ʌʠʣʴʪʨ (ʘʢʩʝʩʩʫʘʨ)

ʆʙʦʛʨʝʚ ʧʦʤʝʱʝʥʠʷ 

ʈʘʙʦʪʘ ʮʠʨʢʫʣʷʮʠʦʥʥʦʛʦ ʥʘʩʦʩʘ

7.2.1 ʋʧʨʘʚʣʝʥʠʝ ʦʜʥʦʡ ʟʦʥʦʡ

2.1

2

2.1

2.2

2.3

2.5
2.9

2.6

19

6

5

5.2

5.1

1317
15

FHL1

17

8.2 7.22.10

FHL2 FHLn

23

18

Modbus

ʅʘʨʫʞʥʳʡ

19

ɺʥʫʪʨʝʥʥʠʡ

1

2.11

F

2.4
RT2 RT3

25
RT4

RT5

RT7 RT6

RT8

RT1

3

7.2 ʇʨʠʤʝʥʝʥʠʝ 2

17

ʋʧʨʘʚʣʝʥʠʝ ʦʜʥʦʡ ʟʦʥʦʡ: ʚʢʣʶʯʝʥʠʝ/ʚʳʢʣʶʯʝʥʠʝ ʙʣʦʢʘ ʫʧʨʘʚʣʷʝʪʩʷ ʢʦʤʥʘʪʥʳʤ ʪʝʨʤʦʩʪʘʪʦʤ, ʭʦʣ./ʛʦʨ. 
ʨʝʞʠʤ ʠ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʥʘ ʚʳʭʦʜʝ ʟʘʜʘʝʪʩʷ ʚ ʧʦʣʴʟ. ʠʥʪʝʨʬʝʡʩʝ. ʉʠʩʪʝʤʘ ʚʢʣʶʯʝʥʘ, ʢʦʛʜʘ 
ʟʘʤʳʢʘʝʪʩʷ ʣʶʙʦʡ çHLè ʚʩʝʭ ʪʝʨʤʦʩʪʘʪʦʚ. ʂʦʛʜʘ ʚʩʝ çHLè ʨʘʟʦʤʢʥʫʪʳ, ʩʠʩʪʝʤʘ ʚʳʢʣʶʯʘʝʪʩʷ.

ʂʦʛʜʘ ʩʠʩʪʝʤʘ ʚʢʣʶʯʝʥʘ ʠ ʣʶʙʦʡ çHLè ʠʟ ʚʩʝʭ ʪʝʨʤʦʩʪʘʪʦʚ ʟʘʤʳʢʘʝʪʩʷ, P_o (6) ʥʘʯʠʥʘʝʪ ʨʘʙʦʪʘʪʴ; ʂʦʛʜʘ 
ʩʠʩʪʝʤʘ ʚʳʢʣʶʯʝʥʘ, ʯʪʦ ʦʟʥʘʯʘʝʪ ʚʩʝ çHLè ʨʘʟʦʤʢʥʫʪʳ, P_o (6) ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ.

ʂʆʄʅɸʊʅʓʁ ʊɽʈʄʆʉʊɸʊ ʋʧʨʘʚʣʝʥʠʝ ʦʙʦʛʨʝʚʦʤ ʠʣʠ ʦʭʣʘʞʜʝʥʠʝʤ ʧʦʤʝʱʝʥʠʷ ʜʦʣʞʥʦ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʦ ʚ 
ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʤ ʠʥʪʝʨʬʝʡʩʝ. ɽʛʦ ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʪʨʝʤʷ ʩʧʦʩʦʙʘʤʠ: ʋʉʊ. ʈɽɾʀʄ/ ʆɼʅɸ ɿʆʅɸ/ɼɺʆʁʅɸʗ ɿʆʅɸ. 
ɺʥʫʪʨʝʥʥʠʡ ʙʣʦʢ ʤʦʞʝʪ ʙʳʪʴ ʧʦʜʢʣʶʯʝʥ ʢ ʢʦʤʥʘʪʥʦʤʫ ʪʝʨʤʦʩʪʘʪʫ ʚʳʩʦʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʠ ʢʦʤʥʘʪʥʦʤʫ ʪʝʨʤʦʩʪʘʪʫ 
ʥʠʟʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ. ʊʘʢʞʝ ʤʦʞʝʪ ʙʳʪʴ ʧʦʜʢʣʶʯʝʥ ʙʣʦʢ ʇʝʨʝʜʘʪʦʯʥʘʷ ʧʣʘʪʘ ʪʝʨʤʦʩʪʘʪʘ. ʂ ʢʦʨʦʙʢʝ ʇʝʨʝʜʘʪʦʯʥʘʷ 
ʧʣʘʪʘ ʪʝʨʤʦʩʪʘʪʘ ʤʦʞʥʦ ʧʦʜʢʣʶʯʠʪʴ ʝʱʝ ʰʝʩʪʴ ʪʝʨʤʦʩʪʘʪʦʚ. ʇʦʨʷʜʦʢ ʧʦʜʢʣʶʯʝʥʠʷ ʩʤ. ʚ ʨʘʟʜʝʣʝ 8.8.6/5 çɼʣʷ 
ʢʦʤʥʘʪʥʦʛʦ ʪʝʨʤʦʩʪʘʪʘè. (ʩʤ. ʧ. 9.6.6 çʂʆʄʅ. ʊɽʈʄʆʉʊɸʊè)

P_o: ʥʘʨʫʞʥʳʡ ʮʠʨʢʫʣʷʮʠʦʥʥʳʡ ʥʘʩʦʩ 
(ʧʦʣʝʚ. ʚʦʜʦʩʥ.)

ʈʘʩʰʠʨʠʪʝʣʴʥʘʷ ʝʤʢʦʩʪʴ (ʧʦʣʝʚ. 
ʚʦʜʦʩʥ.)

ʂʦʤʥʘʪʥʳʡ ʪʝʨʤʦʩʪʘʪ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ 
(ʧʦʣʝʚ. ʚʦʜʦʩʥ.)



ʆʙʦʛʨʝʚ ʧʦʤʝʱʝʥʠʷ

 ʈʘʙʦʪʘ ʮʠʨʢʫʣʷʮʠʦʥʥʦʛʦ ʥʘʩʦʩʘ

ʍʦʣ./ʛʦʨ. ʨʝʞʠʤ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʢʦʤʥʘʪʥʦʛʦ ʪʝʨʤʦʩʪʘʪʘ, ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʥʘʩʪʨʘʠʚʘʝʪʩʷ ʚ 
ʠʥʪʝʨʬʝʡʩʝ ʧʦʣʴʟʦʚʘʪʝʣʷ.
1) ʂʦʛʜʘ ʣʶʙʦʡ çCLè ʠʟ ʚʩʝʭ ʪʝʨʤʦʩʪʘʪʦʚ ʟʘʤʢʥʝʪʩʷ, ʩʠʩʪʝʤʘ ʧʝʨʝʡʜʝʪ ʚ ʭʦʣ. ʨʝʞʠʤ.
2) ʂʦʛʜʘ ʣʶʙʦʡ çHLè ʠʟ ʚʩʝʭ ʪʝʨʤʦʩʪʘʪʦʚ ʟʘʤʢʥʝʪʩʷ ʠ ʚʩʝ çCLè ʨʘʟʦʤʢʥʫʪʩʷ, ʩʠʩʪʝʤʘ ʧʝʨʝʡʜʝʪ ʚ ʛʦʨ. ʨʝʞʠʤ.

1) ʂʦʛʜʘ ʩʠʩʪʝʤʘ ʥʘʭʦʜʠʪʩʷ ʚ ʭʦʣ. ʨʝʞʠʤʝ ʠ ʣʶʙʦʡ çCLè ʠʟ ʚʩʝʭ ʪʝʨʤʦʩʪʘʪʦʚ ʟʘʤʳʢʘʝʪʩʷ, SV2 (7) ʦʩʪʘʝʪʩʷ
ʚʳʢʣʶʯʝʥʥʳʤ, P_o (6) ʥʘʯʠʥʘʝʪ ʨʘʙʦʪʘʪʴ;
2) ʂʦʛʜʘ ʩʠʩʪʝʤʘ ʥʘʭʦʜʠʪʩʷ ʚ ʛʦʨ. ʨʝʞʠʤʝ ʠ ʦʜʠʥ ʠʣʠ ʥʝʩʢʦʣʴʢʦ çHLè ʟʘʤʢʥʫʪʳ ʠ ʚʩʝ çCLè ʨʘʟʦʤʢʥʫʪʳ, SV2
(7) ʦʩʪʘʝʪʩʷ ʚʢʣʶʯʝʥʥʳʤ, P_o (6) ʥʘʯʠʥʘʝʪ ʨʘʙʦʪʘʪʴ.

ʂʦʜ ʉʙʦʨʦʯʥʳʡ ʫʟʝʣ ʂʦʜ ʉʙʦʨʦʯʥʳʡ ʫʟʝʣ
1 ʅʘʨʫʞʥʳʡ ʙʣʦʢ 17 ɿʘʧʦʨʥʳʡ ʢʣʘʧʘʥ (ʧʦʣʝʚ. ʚʦʜʦʩʥ.)
2 ɺʥʫʪʨʝʥʥʠʡ ʙʣʦʢ 18 ʅʘʧʦʣʥʠʪʝʣʴʥʳʡ ʢʣʘʧʘʥ (ʧʦʣʝʚ. ʚʦʜʦʩʥ.)
3 ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ 19 ʉʧʫʩʢʥʦʡ ʢʣʘʧʘʥ (ʧʦʣʝʚ. ʚʦʜʦʩʥ.)
5 ʋʨʘʚʥʠʪʝʣʴʥʘʷ ʝʤʢʦʩʪʴ (ʧʦʣʝʚ. ʚʦʜʦʩʥ.) 23 ʂʦʣʣʝʢʪʦʨ /ʨʘʩʧʨʝʜʝʣʠʪʝʣʴ (ʧʦʣʝʚ. ʚʦʜʦʩʥ.)
5.1 ɸʚʪʦʤʘʪʠʯʝʩʢʠʡ ʩʧʫʩʢʥʦʡ ʢʣʘʧʘʥ 24 ʇʝʨʝʧʫʩʢʥʦʡ ʢʣʘʧʘʥ (ʧʦʣʝʚ. ʚʦʜʦʩʥ.)
5.2 ʉʧʫʩʢʥʦʡ ʢʣʘʧʘʥ 25 ʇʝʨʝʜʘʪʦʯʥʘʷ ʧʣʘʪʘ ʪʝʨʤʦʩʪʘʪʘ (ʧʦ ʚʳʙʦʨʫ)
6 RT 1é7 

7 SV2: 3-ʭʦʜʦʚʦʡ ʢʣʘʧʘʥ (ʧʦʣʝʚ. ʚʦʜʦʩʥ.) RT8 ʂʦʤʥʘʪʥʳʡ ʪʝʨʤʦʩʪʘʪ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ (ʧʦʣʝʚ. ʚʦʜʦʩʥ.)

13 ʈʘʩʰʠʨʠʪʝʣʴʥʘʷ ʝʤʢʦʩʪʴ (ʧʦʣʝʚ. ʚʦʜʦʩʥ.) FHL 
1én 

ʂʦʥʪʫʨ ʧʦʜʦʛʨʝʚʘ ʧʦʣʘ (ʧʦʣʝʚ. ʚʦʜʦʩʥ.)

15 ʌʠʣʴʪʨ (ʘʢʩʝʩʩʫʘʨ) FCU 
1...n 

ɹʣʦʢ ʬʘʥʢʦʡʣʘ (ʧʦʣʝʚ. ʚʦʜʦʩʥ.)

7.2.2 ʋʧʨʘʚʣʝʥʠʝ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʨʝʞʠʤʦʤ
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P_o: ʅʘʨʫʞʥʳʡ ʮʠʨʢʫʣʷʮʠʦʥʥʳʡ ʥʘʩʦʩ 
(ʧʦʣʝʚ. ʚʦʜʦʩʥ.)

ʂʦʤʥʘʪʥʳʡ ʪʝʨʤʦʩʪʘʪ ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ 
(ʧʦʣʝʚ. ʚʦʜʦʩʥ.)



ʆʙʦʛʨʝʚ ʧʦʤʝʱʝʥʠʷ

ʈʘʙʦʪʘ ʮʠʨʢʫʣʷʮʠʦʥʥʦʛʦ ʥʘʩʦʩʘ

ɿʦʥʘ 1 ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʚ ʭʦʣ. ʠʣʠ ʛʦʨ. ʨʝʞʠʤʝ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʟʦʥʘ 2 ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʪʦʣʴʢʦ ʚ ʛʦʨ. ʨʝʞʠʤʝ; 
ʇʨʠ ʫʩʪʘʥʦʚʢʝ ʜʣʷ ʚʩʝʭ ʪʝʨʤʦʩʪʘʪʦʚ ʚ ʟʦʥʝ 1 ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʢʣʶʯʘʪʴ ʪʦʣʴʢʦ ʢʣʝʤʤʳ çH, Lè. ɼʣʷ ʚʩʝʭ 
ʪʝʨʤʦʩʪʘʪʦʚ ʚ ʟʦʥʝ 2 ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʢʣʶʯʘʪʴ ʪʦʣʴʢʦ ʢʣʝʤʤʳ çC, Lè.
1) ɺʢʣʶʯʝʥʠʝ/ʚʳʢʣʶʯʝʥʠʝ ʟʦʥʳ 1 ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʢʦʤʥʘʪʥʳʭ ʪʝʨʤʦʩʪʘʪʦʚ ʚ ʟʦʥʝ 1. ʂʦʛʜʘ ʣʶʙʦʡ 
çNHLè ʚʩʝʭ ʪʝʨʤʦʩʪʘʪʦʚ ʚ ʟʦʥʝ 1 ʟʘʤʳʢʘʝʪʩʷ, ʟʦʥʘ 1 ʚʢʣʶʯʘʝʪʩʷ. ʂʦʛʜʘ ʚʩʝ çHLè ʚʳʢʣʶʯʘʶʪʩʷ, ʟʦʥʘ 1 
ʚʳʢʣʶʯʘʝʪʩʷ; ɿʘʜʘʥʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʨʝʞʠʤ ʨʘʙʦʪʳ ʟʘʜʘʶʪʩʷ ʚ ʧʦʣʴʟ. ʠʥʪʝʨʬʝʡʩʝ;
2) ɺ ʛʦʨ. ʨʝʞʠʤʝ ʚʢʣʶʯʝʥʠʝ/ʚʳʢʣʶʯʝʥʠʝ ʟʦʥʳ 2 ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʢʦʤʥʘʪʥʳʤʠ ʪʝʨʤʦʩʪʘʪʘʤʠ ʚ ʟʦʥʝ 2. ʂʦʛʜʘ 
ʣʶʙʦʡ çCLè ʚʩʝʭ ʪʝʨʤʦʩʪʘʪʦʚ ʚ ʟʦʥʝ 2 ʟʘʤʳʢʘʝʪʩʷ, ʟʦʥʘ 2 ʚʢʣʶʯʘʝʪʩʷ. ʂʦʛʜʘ ʚʩʝ çCLè ʨʘʟʦʤʢʥʫʪʳ, ʟʦʥʘ 2 
ʚʳʢʣʶʯʘʝʪʩʷ. ʎʝʣʝʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʤ ʠʥʪʝʨʬʝʡʩʝ; ɿʦʥʘ 2 ʤʦʞʝʪ 
ʨʘʙʦʪʘʪʴ ʪʦʣʴʢʦ ʚ ʛʦʨ. ʨʝʞʠʤʝ. ʂʦʛʜʘ ʭʦʣ. ʨʝʞʠʤ ʫʩʪʘʥʦʚʣʝʥ ʚ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʤ ʠʥʪʝʨʬʝʡʩʝ, ʟʦʥʘ 2 
ʦʩʪʘʝʪʩʷ ʚ ʚʳʢʣʶʯʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ.

ʂʦʛʜʘ ʟʦʥʘ 1 ʚʢʣʶʯʝʥʘ, P_o (6) ʥʘʯʠʥʘʝʪ ʨʘʙʦʪʘʪʴ; ʂʦʛʜʘ ʟʦʥʘ 1 ʚʳʢʣʶʯʝʥʘ, P_o (6) ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ;
ʂʦʛʜʘ ʟʦʥʘ 2 ʚʢʣʶʯʝʥʘ, SV3 (8.1) ʚʢʣʶʯʝʥ, P_c (8.2) ʥʘʯʠʥʘʝʪ ʨʘʙʦʪʘʪʴ; ʂʦʛʜʘ ʟʦʥʘ 2 ʚʳʢʣʶʯʝʥʘ, SV3 (8.1) 
ʚʳʢʣʶʯʝʥ, P_c (8.2) ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ.

ʂʦʜ ʉʙʦʨʦʯʥʳʡ ʫʟʝʣ ʂʦʜ ʉʙʦʨʦʯʥʳʡ ʫʟʝʣ
1 ʅʘʨʫʞʥʳʡ ʙʣʦʢ 15 ʌʠʣʴʪʨ (ʘʢʩʝʩʩʫʘʨ)
2 ɺʥʫʪʨʝʥʥʠʡ ʙʣʦʢ 17 ɿʘʧʦʨʥʳʡ ʢʣʘʧʘʥ (ʧʦʣʝʚ. ʚʦʜʦʩʥ.)
3 ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ 18 ʅʘʧʦʣʥʠʪʝʣʴʥʳʡ ʢʣʘʧʘʥ (ʧʦʣʝʚ. ʚʦʜʦʩʥ.)
5 ʋʨʘʚʥʠʪʝʣʴʥʘʷ ʝʤʢʦʩʪʴ (ʧʦʣʝʚ. ʚʦʜʦʩʥ.) 19 ʉʧʫʩʢʥʦʡ ʢʣʘʧʘʥ (ʧʦʣʝʚ. ʚʦʜʦʩʥ.)
5.1 ɸʚʪʦʤʘʪʠʯʝʩʢʠʡ ʩʧʫʩʢʥʦʡ ʢʣʘʧʘʥ 23 ʂʦʣʣʝʢʪʦʨ /ʨʘʩʧʨʝʜʝʣʠʪʝʣʴ (ʧʦʣʝʚ. ʚʦʜʦʩʥ.)
5.2 ʉʧʫʩʢʥʦʡ ʢʣʘʧʘʥ 25 ʇʝʨʝʜʘʪʦʯʥʘʷ ʧʣʘʪʘ ʪʝʨʤʦʩʪʘʪʘ (ʧʦ ʚʳʙʦʨʫ)
6 RT 1é7

8 ʉʤʝʩʠʪʝʣʴʥʘʷ ʩʪʘʥʮʠʷ (ʧʦʣʝʚ. ʚʦʜʦʩʥ.) RT8 ʂʦʤʥʘʪʥʳʡ ʪʝʨʤʦʩʪʘʪ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ (ʧʦʣʝʚ. ʚʦʜʦʩʥ.)

8.1 Tw2 

8.2 FHL 
1én

ʂʦʥʪʫʨ ʧʦʜʦʛʨʝʚʘ ʧʦʣʘ (ʧʦʣʝʚ. ʚʦʜʦʩʥ.)

13 ʈʘʩʰʠʨʠʪʝʣʴʥʘʷ ʝʤʢʦʩʪʴ (ʧʦʣʝʚ. ʚʦʜʦʩʥ.) RAD. 
1...n

ʈʘʜʠʘʪʦʨ (ʧʦʣʝʚ. ʚʦʜʦʩʥ.)

7.2.3 ʋʧʨʘʚʣʝʥʠʝ ʜʚʦʡʥʦʡ ʟʦʥʦʡ
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P_o: ʮʠʨʢʫʣʷʮʠʦʥʥʳʡ ʥʘʩʦʩ ʟʦʥʳ 1 
(ʧʦʣʝʚ. ʚʦʜʦʩʥ.)

SV3: ʩʤʝʩʠʪʝʣʴʥʳʡ ʢʣʘʧʘʥ (ʧʦʣʝʚ. 
ʚʦʜʦʩʥ.)

P_c: ʮʠʨʢʫʣʷʮʠʦʥʥʳʡ ʥʘʩʦʩ ʟʦʥʳ 2 
(ʧʦʣʝʚ. ʚʦʜʦʩʥ.)

ʂʦʤʥʘʪʥʳʡ ʪʝʨʤʦʩʪʘʪ ʥʠʟʢʦʛʦ 
ʜʘʚʣʝʥʠʷ (ʧʦʣʝʚ. ʚʦʜʦʩʥ.)

ɼʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʪʦʢʘ ʚʦʜʳ ʟʦʥʳ 
2 (ʧʦ ʚʳʙʦʨʫ)



ɺʅʀʄɸʅʀɽ! 

ʇʈʀʄɽʏɸʅʀɽ

ʊʨʝʙʦʚʘʥʠʝ ʢ ʦʙʲʝʤʫ ʨʘʩʰʠʨʠʪʝʣʴʥʦʡ ʝʤʢʦʩʪʠ:

ˉ
1 60 Ó25 
2 100 Ó25 
3 160 Ó40 

20

ɼʣʷ ʢʦʥʪʫʨʦʚ ʧʦʜʦʛʨʝʚʘ ʧʦʣʘ ʪʨʝʙʫʝʪʩʷ ʙʦʣʝʝ ʥʠʟʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʨʝʞʠʤʝ ʥʘʛʨʝʚʘʥʠʷ, ʯʝʤ ʜʣʷ 
ʨʘʜʠʘʪʦʨʦʚ ʠʣʠ ʬʘʥʢʦʡʣʦʚ.
ʏʪʦʙʳ ʜʦʩʪʠʯʴ ʜʚʫʭ ʵʪʠʭ ʟʘʜʘʥʥʳʭ ʟʥʘʯʝʥʠʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʤʝʩʠʪʝʣʴʥʘʷ ʩʪʘʥʮʠʷ, ʢʦʪʦʨʘʷ ʨʝʛʫʣʠʨʫʝʪ 
ʪʝʤʧʝʨʘʪʫʨʫ ʚʦʜʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢʦʥʪʫʨʦʚ ʧʦʜʦʛʨʝʚʘ ʧʦʣʘ. ʈʘʜʠʘʪʦʨʳ ʥʘʧʨʷʤʫʶ 
ʧʦʜʢʣʶʯʝʥʳ ʢ ʢʦʥʪʫʨʫ ʧʦʜʘʯʠ ʚʦʜʳ, ʘ ʢʦʥʪʫʨʳ ʧʦʜʦʛʨʝʚʘ ʧʦʣʘ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʧʦʩʣʝ ʩʤʝʩʠʪʝʣʴʥʦʡ 
ʩʪʘʥʮʠʠ. ʉʤʝʩʠʪʝʣʴʥʘʷ ʩʪʘʥʮʠʷ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʫʩʪʨʦʡʩʪʚʦʤ.

1) ʋʙʝʜʠʪʝʩʴ ʚ ʧʨʘʚʠʣʴʥʦʩʪʠ ʧʦʜʢʣʶʯʝʥʠʷ ʢʣʝʤʤ SV2/SV3 ʚ ʧʨʦʚʦʜʥʦʤ ʢʦʥʪʨʦʣʣʝʨʝ, ʩʤ. 8.8.6/2)
2) ʊʝʨʤʦʩʪʘʪ ʧʦʜʢʣʶʯʘʝʪʩʷ ʢ ʥʫʞʥʳʤ ʢʣʝʤʤʘʤ ʠ ʧʨʘʚʠʣʴʥʦ ʥʘʩʪʨʘʠʚʘʝʪ ʂʆʄʅɸʊʅʓʁ ʊɽʈʄʆʉʊɸʊ ʚ
ʧʨʦʚʦʜʥʦʤ ʧʫʣ ʪɹʝ ʫʧʨʘʚʣʝʥʠʷ. ʇʨʦʚʦʜʢʘ ʢʦʤʥʘʪʥʦʛʦ ʪʝʨʤʦʩʪʘʪʘ ʜʦʣʞʥʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʤʝʪʦʜʫ A/ɺ/ʉ, ʢʘʢ 
ʦʧʠʩʘʥʦ ʚ ç8.8.6 ʉʦʝʜʠʥʝʥʠʷ ʜʣʷ ʜʨʫʛʠʭ ʢʦʤʧʦʥʝʥʪʦʚ/ 6) ɼʣʷ ʢʦʤʥʘʪʥʦʛʦ ʪʝʨʤʦʩʪʘʪʘè.

1) ɿʦʥʘ 2 ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʪʦʣʴʢʦ ʚ ʛʦʨ. ʨʝʞʠʤʝ. ʂʦʛʜʘ ʭʦʣ. ʨʝʞʠʤ ʫʩʪʘʥʦʚʣʝʥ ʚ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʤ
ʠʥʪʝʨʬʝʡʩʝ, ʘ ʟʦʥʘ 1 ʚʳʢʣʶʯʝʥʘ, çCLè ʚ ʟʦʥʝ 2 ʟʘʢʨʳʚʘʝʪʩʷ, ʩʠʩʪʝʤʘ ʧʦ-ʧʨʝʞʥʝʤʫ ʦʩʪʘʝʪʩʷ 
ʚʳʢʣʶʯʝʥʥʦʡ. ʇʨʠ ʫʩʪʘʥʦʚʢʝ ʧʨʦʚʦʜʢʘ ʪʝʨʤʦʩʪʘʪʦʚ ʜʣʷ ʟʦʥʳ 1 ʠ ʟʦʥʳ 2 ʜʦʣʞʥʘ ʙʳʪʴ ʧʨʘʚʠʣʴʥʦʡ.
2) ɼʨʝʥʘʞʥʳʡ ʢʣʘʧʘʥ (9) ʜʦʣʞʝʥ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥ ʚ ʩʘʤʦʤ ʥʠʞʥʝʤ ʧʦʣʦʞʝʥʠʠ ʩʠʩʪʝʤʳ ʪʨʫʙʦʧʨʦʚʦʜʦʚ.

ʄʦʜʝʣʴ ʚʥʫʪʨʝʥʥʝʛʦ ʙʣʦʢʘ ʈʘʩʰʠʨʠʪʝʣʴʥʘʷ ʝʤʢʦʩʪʴ (ʣ)
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8.2 ʆʩʥʦʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ

8 ʆɹɿʆʈ ʋʉʊʈʆʁʉʊɺɸ

8.1 ʈʘʟʙʦʨʢʘ ʫʩʪʨʦʡʩʪʚʘ

ʏʪʦʙʳ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ ʢʦʤʧʦʥʝʥʪʘʤ ʙʣʦʢʘ ʫʧʨʘʚʣʝʥʠʷ ð ʥʘʧʨʠʤʝʨ, ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʧʦʣʝʚʦʡ ʧʨʦʚʦʜʢʠ ð 
ʩʝʨʚʠʩʥʫʶ ʧʘʥʝʣʴ ʙʣʦʢʘ ʫʧʨʘʚʣʝʥʠʷ ʤʦʞʥʦ ʩʥʷʪʴ. ɼʣʷ ʵʪʦʛʦ ʦʩʣʘʙ ʪɹʝ ʧʝʨʝʜʥʠʝ ʚʠʥʪʳ ʠ ʦʪʩʦʝʜʠʥʠʪʝ ʩʝʨʚʠʩʥʫʶ 
ʧʘʥʝʣʴ ʙʣʦʢʘ ʫʧʨʘʚʣʝʥʠʷ.

ʂʨʳʰʢʫ ʚʥʫʪʨʝʥʥʝʛʦ ʙʣʦʢʘ ʤʦʞʥʦ ʩʥʷʪʴ, ʚʳʥʫʚ ʪʨʠ ʙʦʢʦʚʳʭ ʚʠʥʪʘ ʠ ʦʪʩʦʝʜʠʥʠʚ ʢʨʳʰʢʫ. 

ʇʨʠ ʫʩʪʘʥʦʚʢʝ ʢʨʳʰʢʠ ʦʙʷʟʘʪʝʣʴʥʦ ʟʘʢʨʝʧʠʪʝ ʢʨʳʰʢʫ ʚʠʥʪʘʤʠ ʠ ʥʝʡʣʦʥʦʚʳʤʠ ʰʘʡʙʘʤʠ (ʚʠʥʪʳ ʧʦʩʪʘʚʣʷʶʪʩʷ 
ʚ ʢʘʯʝʩʪʚʝ ʘʢʩʝʩʩʫʘʨʘ). ɼʝʪʘʣʠ ʚʥʫʪʨʠ ʫʩʪʨʦʡʩʪʚʘ ʤʦʛʫʪ ʙʳʪʴ ʛʦʨʷʯʠʤʠ.

ɺʅʀʄɸʅʀɽ!

ʆʪʢʣʶʯʠʪʝ ʚʩʝ ʠʩʪʦʯʥʠʢʠ ʧʠʪʘʥʠʷ: ʪʦ ʝʩʪʴ ʠʩʪʦʯʥʠʢ ʧʠʪʘʥʠʷ ʥʘʨʫʞʥʦʛʦ ʙʣʦʢʘ, ʠʩʪʦʯʥʠʢ ʧʠʪʘʥʠʷ ʚʥʫʪʨʝʥʥʝʛʦ 
ʙʣʦʢʘ, ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʥʘʛʨʝʚʘʪʝʣʴ ʠ ʠʩʪʦʯʥʠʢ ʧʠʪʘʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʥʘʛʨʝʚʘʪʝʣʷ, ð ʧʨʝʞʜʝ ʯʝʤ ʩʥʠʤʘʪʴ 
ʩʝʨʚʠʩʥʫʶ ʧʘʥʝʣʴ ʙʣʦʢʘ ʫʧʨʘʚʣʝʥʠʷ.

ɺʅʀʄɸʅʀɽ!
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ʉʙʦʨʦʯʥʳʡ ʫʟʝʣʂʦʜ
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ɸʚʪʦʤʘʪʠʯʝʩʢʠʡ ʩʧʫʩʢʥʦʡ ʢʣʘʧʘʥ

ʈʘʩʰʠʨʠʪʝʣʴʥʘʷ ʝʤʢʦʩʪʴ (8 ʣ)

ʊʨʫʙʢʘ ʛʘʟʦʦʙʨʘʟʥʦʛʦ ʭʣʘʜʘʛʝʥʪʘ

ʊʨʫʙʢʘ ʞʠʜʢʦʛʦ ʭʣʘʜʘʛʝʥʪʘ

ɼʨʝʥʘʞʥʳʡ ʧʦʨʪ

ʊʝʤʧʝʨʘʪʫʨʥʳʝ ʜʘʪʯʠʢʠ

ʇʨʝʜʦʭʨʘʥʠʪʝʣʴʥʳʡ ʢʣʘʧʘʥ

ʇʝʨʝʢʣʶʯʘʪʝʣʴ ʨʘʩʭʦʜʘ

ʅʘʩʦʩ_i

ʇʣʘʩʪʠʥʯʘʪʳʡ ʪʝʧʣʦʦʙʤʝʥʥʠʢ

ɺʳʧʫʩʢʥʦʡ ʚʦʜʷʥʦʡ ʧʘʪʨʫʙʦʢ

ɺʧʫʩʢʥʦʡ ʚʦʜʷʥʦʡ ʧʘʪʨʫʙʦʢ

ʇʦʷʩʥʝʥʠʝ

/

ʄʘʥʦʤʝʪʨ ʧʦʟʚʦʣʷʝʪ ʩʯʠʪʳʚʘʪʴ ʜʘʚʣʝʥʠʝ ʚ ʢʦʥʪʫʨʝ ʚʦʜʳ.

ʅʘʩʦʩ ʦʩʫʱʝʩʪʚʣʷʝʪ ʮʠʨʢʫʣʷʮʠʶ ʚʦʜʳ ʚ ʚʦʜʷʥʦʤ ʢʦʥʪʫʨʝ.

ʊʝʧʣʦʦʙʤʝʥ ʤʝʞʜʫ ʚʦʜʦʡ ʠ ʭʣʘʜʘʛʝʥʪʦʤ

/

/

/

/
/

13

14

15

ʄʘʥʦʤʝʪʨ

ʇʦʷʩ ʵʣʝʢʪʨʦʦʙʦʛʨʝʚʘ (14.1ï14.2)

ɺʥʫʪʨʝʥʥʠʡ ʨʝʟʝʨʚʥʳʡ ʥʘʛʨʝʚʘʪʝʣʴ

ʕʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʟʘʤʝʨʟʘʥʠʷ (14.2 ʧʨʠʦʙʨʝʪʘʝʪʩʷ ʧʦ ʚʳʙʦʨʫ)
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ɺʦʟʜʫʭ, ʦʩʪʘʚʰʠʡʩʷ ʚ ʚʦʜʷʥʦʤ ʢʦʥʪʫʨʝ, ʙʫʜʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʠʟ ʥʝʛʦ 
ʫʜʘʣʝʥ ʯʝʨʝʟ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʩʧʫʩʢʥʦʡ ʢʣʘʧʘʥ.

ʏʝʪʳʨʝ ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʳ ʦʧʨʝʜʝʣʷʶʪ ʪʝʤʧʝʨʘʪʫʨʫ ʚʦʜʳ ʠ 
ʭʣʘʜʘʛʝʥʪʘ ʚ ʨʘʟʥʳʭ ʪʦʯʢʘʭ.
5.1-T2B; 5.2-T2; 5.3-Tw_out; 5.4-Tw_in; 5.5-T1

ɽʩʣʠ ʨʘʩʭʦʜ ʚʦʜʳ ʥʠʞʝ 0,6 ʤ3/ʯ, ʧʝʨʝʢʣʶʯʘʪʝʣʴ ʨʘʩʭʦʜʘ ʨʘʟʦʤʢʥʫʪ, ʟʘʪʝʤ, 
ʢʦʛʜʘ ʨʘʩʭʦʜ ʚʦʜʳ ʜʦʩʪʠʛʥʝʪ 0,66 ʤ3/ʯ, ʧʝʨʝʢʣʶʯʘʪʝʣʴ ʨʘʩʭʦʜʘ ʟʘʤʢʥʝʪʩʷ.

ʂʣʘʧʘʥ ʩʙʨʦʩʘ ʜʘʚʣʝʥʠʷ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʠʟʙʳʪʦʯʥʦʝ ʜʘʚʣʝʥʠʝ ʚʦʜʳ 
ʚ ʚʦʜʷʥʦʤ ʢʦʥʪʫʨʝ ð ʦʥ ʦʪʢʨʳʚʘʝʪʩʷ ʧʨʠ ʜʘʚʣʝʥʠʠ 43,5 ʬʫʥʪʘ ʥʘ 
ʢʚʘʜʨʘʪʥʳʡ ʜʶʡʤ (ʠʟʙ.) / 0,3 ʄʇʘ (ʠʟʙ.) ʠ ʩʣʠʚʘʝʪ ʯʘʩʪʴ ʚʦʜʳ.

ʈʝʟʝʨʚʥʳʡ ʥʘʛʨʝʚʘʪʝʣʴ ʩʦʩʪʦʠʪ ʠʟ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʥʘʛʨʝʚʘʪʝʣʴʥʦʛʦ 
ʵʣʝʤʝʥʪʘ, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʤʦʱʥʦʩʪʴ ʜʣʷ ʥʘʛʨʝʚʘ 
ʚʦʜʷʥʦʛʦ ʢʦʥʪʫʨʘ, ʝʩʣʠ ʪʝʧʣʦʚʦʡ ʤʦʱʥʦʩʪʠ ʙʣʦʢʘ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟ-ʟʘ 
ʥʠʟʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ, ʘ ʪʘʢʞʝ ʟʘʱʠʱʘʝʪ ʚʥʝʰʥʠʡ 
ʚʦʜʦʧʨʦʚʦʜ ʦʪ ʟʘʤʝʨʟʘʥʠʷ ʚ ʭʦʣʦʜʥʳʝ ʧʝʨʠʦʜʳ.
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8.3 ʕʣʝʢʪʨʦʥʥʳʡ ʙʣʦʢ ʫʧʨʘʚʣʝʥʠʷ

23

ʇʣʘʪʘ 
ʚʥʫʪʨʝʥʥʝʛʦ 
ʙʣʦʢʘ

ʇʈʀʄɽʏɸʅʀɽ
ʠʟʦʙʨʘʞʝʥʠʝ ʧʨʠʚʝʜʝʥʦ ʪʦʣʴʢʦ ʜʣʷ ʩʧʨʘʚʢʠ, ʩʤʦʪʨʠʪʝ ʢʦʥʢʨʝʪʥʦʝ ʠʟʜʝʣʠʝ.
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ʇʦʨʪ ʧʠʪʘʥʠʷ

ʎʠʬʨʦʚʦʡ ʜʠʩʧʣʝʡ

ʇʦʨʪ ʟʘʟʝʤʣʝʥʠʷ

ɺʭʦʜʥʦʡ ʧʦʨʪ ʧʠʪʘʥʠʷ ʥʘʩʦʩʘ ʩ ʧʝʨʝʤʝʥʥʦʡ ʩʢʦʨʦʩʪʴʶ

ʇʦʨʪ ʜʣʷ ʫʜʘʣʝʥʥʦʛʦ ʧʝʨʝʢʣʶʯʘʪʝʣʷ 

ʇʦʨʪ ʜʣʷ ʇʝʨʝʜʘʪʦʯʥʘʷ ʧʣʘʪʘ ʪʝʨʤʦʩʪʘʪ

ʇʦʨʪ ʜʣʷ SV2 (3-ʭʦʜʦʚʦʛʦ ʢʣʘʧʘʥʘ)

ʇʦʨʪ ʜʣʷ ʥʘʩʦʩʘ ʟʦʥʳ 2
ʇʦʨʪ ʜʣʷ ʢʦʤʧʣʝʢʪʘ ʩʦʣʥʝʯʥʳʭ ʙʘʪʘʨʝʡ

ɿʘʨʝʟʝʨʚʠʨʦʚʘʥʦ
ʇʦʨʪ ʫʧʨʘʚʣʝʥʠʷ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʤ ʥʘʛʨʝʚʘʪʝʣʝʤ ʙʘʢʘ
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DIP-ʧʝʨʝʢʣʶʯʘʪʝʣʴ

ʇʦʨʪ USB ʜʣʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ

ʇʦʨʪ ʜʣʷ ʧʝʨʝʢʣʶʯʘʪʝʣʷ ʨʘʩʭʦʜʘ

ʇʦʨʪ ʜʣʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ IC

ʇʦʚʦʨʦʪʥʳʡ DIP ʧʝʨʝʢʣʶʯʘʪʝʣʴ

9

11

12

13 ʇʦʨʪ ʜʣʷ ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ʚ ʙʘʢʝ ʛʦʨʷʯʝʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ

14 ʇʦʨʪ ʜʣʷ ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ʥʘ ʚʳʭʦʜʝ ʟʦʥʳ 2

ʇʦʨʪ ʜʣʷ ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʳ ʩʦʣʥʝʯʥʦʡ ʧʘʥʝʣʠ
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ʇʦʨʪ ʫʧʨʘʚʣʝʥʠʷ ʢʦʤʥʘʪʥʳʤ ʪʝʨʤʦʩʪʘʪʦʤ (ʛʦʨ. ʨʝʞʠʤ)

ʇʦʨʪ ʢʦʤʥʘʪʥʦʛʦ ʪʝʨʤʦʩʪʘʪʘ

18

ʇʦʨʪ ʜʣʷ ʥʘʨʫʞʥʦʛʦ ʮʠʨʢʫʣʷʮʠʦʥʥʦʛʦ ʥʘʩʦʩʘ
ʇʦʨʪ ʜʣʷ ʥʘʩʦʩʘ ʪʨʫʙʦʧʨʦʚʦʜʘ ɻɺʉ

ʇʦʨʪ ʫʧʨʘʚʣʝʥʠʷ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʤ ʥʘʛʨʝʚʘʪʝʣʝʤ ʙʘʢʘ
ʇʦʨʪ ʫʧʨʘʚʣʝʥʠʷ ʚʥʫʪʨʝʥʥʠʤ ʨʝʟʝʨʚʥʳʤ ʥʘʛʨʝʚʘʪʝʣʝʤ 1
ʇʦʨʪ ʜʣʷ SV3 (3-ʭʦʜʦʚʦʛʦ ʢʣʘʧʘʥʘ)
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IBH1
IBH2
TBH
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CN11

CN2

CN1

CN22

ʇʦʨʪ ʇʦʨʪʂʦʜ ʂʦʜ

ʇʦʨʪ ʜʣʷ ʩʚʷʟʠ ʩ ʧʨʦʚʦʜʥʳʤ ʧʫʣʴʪʦʤ ʫʧʨʘʚʣʝʥʠʷ

ʇʘʨʘʣʣʝʣʴʥʳʡ ʧʦʨʪ ʜʣʷ ʚʥʫʪʨʝʥʥʝʡ ʤʘʰʠʥʳ

ɿʘʧʫʩʢ ʢʦʤʧʨʝʩʩʦʨʘ/ʨʘʟʤʦʨʘʞʠʚʘʥʠʷ

ʇʦʨʪ ʜʣʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʪʝʧʣʘ

ɺʭʦʜʥʦʡ ʧʦʨʪ ʜʣʷ ʢʦʤʧʣʝʢʪʘ ʩʦʣʥ. ʙʘʪʘʨʝʡ

ʇʦʨʪ ʜʣʷ ʢʦʤʥʘʪʥʦʛʦ ʪʝʨʤʦʩʪʘʪʘ

ʇʦʨʪ ʜʣʷ SV1 (3-ʭʦʜʦʚʦʛʦ ʢʣʘʧʘʥʘ)

/

7 S1,S2,S4,SW9 /

CN8

CN24 Tbt1 

CN16 Tbt2 

CN13 T5 
CN15 Tw2 

15 CN18 Tsolar 

CN17 PUMP_BP

CN31
HT 

COM 

CL 

CN35

SG 

EVU 

CN36
M1 M2
T1  T2

 P Q 

A B X Y E

CN30

1 2 3 4 5 ʇʦʨʪ ʜʣʷ ʩʚʷʟʠ ʩ ʧʨʦʚʦʜʥʳʤ ʧʫʣʴʪʦʤ ʫʧʨʘʚʣʝʥʠʷ

6 7 ʇʦʨʪ ʩʚʷʟʠ ʤʝʞʜʫ ʚʥʫʪʨʝʥʥʠʤ ʠ ʥʘʨʫʞʥʳʤ ʙʣʦʢʘʤʠ

 9 10

26 30/31 32

11 23
12 24
13 16
14 17

18 19 20

CN41

CN40
CN42
CN29

HEAT8

HEAT7
HEAT6
HEAT5

CN3232

SW9

CN32 IBH0 ʇʦʨʪ ʜʣʷ ʨʝʟʝʨʚʥʦʛʦ ʥʘʛʨʝʚʘʪʝʣʷ

8.3.1 ɻʣʘʚʥʘʷ ʧʣʘʪʘ ʫʧʨʘʚʣʝʥʠʷ ʚʥʫʪʨʝʥʥʝʛʦ ʙʣʦʢʘ
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ʇʦʨʪ ʜʣʷ ʜʘʪʯʠʢʦʚ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʩʪʦʨʦʥʝ ʞʠʜʢʦʛʦ 
ʭʣʘʜʘʛʝʥʪʘ ʚʥʫʪʨʝʥʥʝʛʦ ʙʣʦʢʘ (ʨʝʞʠʤ ʦʙʦʛʨʝʚʘ)

ʇʦʨʪ ʜʣʷ ʜʘʪʯʠʢʦʚ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʩʪʦʨʦʥʝ ʛʘʟʦʦʙʨʘʟʥʦʛʦ 
ʭʣʘʜʘʛʝʥʪʘ ʚʥʫʪʨʝʥʥʝʛʦ ʙʣʦʢʘ (ʨʝʞʠʤ ʦʙʦʛʨʝʚʘ)
ʇʦʨʪ ʜʣʷ ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ʥʘ ʚʭʦʜʝ ʚ 
ʧʣʘʩʪʠʥʯʘʪʳʡ ʪʝʧʣʦʦʙʤʝʥʥʠʢ

ʇʦʨʪ ʜʣʷ ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ʥʘ ʚʳʭʦʜʝ ʠʟ 
ʧʣʘʩʪʠʥʯʘʪʦʛʦ ʪʝʧʣʦʦʙʤʝʥʥʠʢʘ

ʇʦʨʪ ʜʣʷ ʜʘʪʯʠʢʘ ʢʦʥʝʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ʥʘ 
ʚʳʭʦʜʝ ʠʟ ʚʥʫʪʨʝʥʥʝʛʦ ʙʣʦʢʘ

ʇʦʨʪ ʜʣʷ ʚʝʨʭʥʝʛʦ ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʳ 
ʫʨʘʚʥʠʪʝʣʴʥʦʡ ʝʤʢʦʩʪʠ
ʇʦʨʪ ʜʣʷ ʥʠʞʥʝʛʦ ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʳ 
ʫʨʘʚʥʠʪʝʣʴʥʦʡ ʝʤʢʦʩʪʠ

ʇʦʨʪ ʫʧʨʘʚʣʝʥʠʷ ʢʦʤʥʘʪʥʳʤ ʪʝʨʤʦʩʪʘʪʦʤ (ʭʦʣ. 
ʨʝʞʠʤ)
ʇʦʨʪ ʜʣʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʝʪʠ (SMART GRID) 
(ʩʠʛʥʘʣ ʩʝʪʠ)

ʇʦʨʪ ʜʣʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʝʪʠ (SMART GRID) 
(ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʡ ʩʠʛʥʘʣ)

ʇʦʨʪ ʩʚʷʟʠ ʤʝʞʜʫ ʚʥʫʪʨʝʥʥʠʤ ʠ ʥʘʨʫʞʥʳʤ 
ʙʣʦʢʘʤʠ

ʇʦʨʪ ʜʣʷ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʥʘʛʨʝʚʘʪʝʣʴʥʦʡ ʣʝʥʪʳ ʜʣʷ 
ʟʘʱʠʪʳ ʦʪ ʟʘʤʝʨʟʘʥʠʷ (ʚʥʝʰʥʝʡ)

ʇʦʨʪ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʜʣʷ ʧʝʨʝʢʣʶʯʘʪʝʣʷ ʥʘʨʫʞʥʦʡ 
ʪʝʤʧʝʨʘʪʫʨʳ (ʧʦ ʫʤʦʣʯʘʥʠʶ ʟʘʤʢʥʫʪ)

ʇʦʨʪ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʜʣʷ ʧʝʨʝʢʣʶʯʘʪʝʣʷ 
ʪʝʤʧʝʨʘʪʫʨʳ (ʧʦ ʫʤʦʣʯʘʥʠʶ ʟʘʤʢʥʫʪ)

ʇʦʨʪ ʜʣʷ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʥʘʛʨʝʚʘʪʝʣʴʥʦʡ ʣʝʥʪʳ ʜʣʷ 
ʟʘʱʠʪʳ ʦʪ ʟʘʤʝʨʟʘʥʠʷ (ʚʥʫʪʨʝʥʥʠʡ)
ʇʦʨʪ ʜʣʷ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʥʘʛʨʝʚʘʪʝʣʴʥʦʡ ʣʝʥʪʳ ʜʣʷ ʟʘʱʠʪʳ ʦʪ 
ʟʘʤʝʨʟʘʥʠʷ (ʚʥʫʪʨʝʥʥʠʡ)
ʇʦʨʪ ʜʣʷ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʥʘʛʨʝʚʘʪʝʣʴʥʦʡ ʣʝʥʪʳ ʜʣʷ ʟʘʱʠʪʳ ʦʪ 
ʟʘʤʝʨʟʘʥʠʷ (ʚʥʫʪʨʝʥʥʠʡ)
ʇʦʨʪ ʜʣʷ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʥʘʛʨʝʚʘʪʝʣʴʥʦʡ ʣʝʥʪʳ ʜʣʷ ʟʘʱʠʪʳ ʦʪ 
ʟʘʤʝʨʟʘʥʠʷ (ʚʥʫʪʨʝʥʥʠʡ)



ʇʨʠ ʩʦʝʜʠʥʝʥʠʠ ʪʨʫʙ ʜʣʷ ʭʣʘʜʘʛʝʥʪʘ ʚʩʝʛʜʘ ʠʩʧʦʣʴʟʫʡʪʝ ʜʚʘ ʛʘʝʯʥʳʭ ʢʣʶʯʘ/ʢʣʶʯʘ ʜʣʷ ʟʘʪʷʛʠʚʘʥʠʷ ʠʣʠ 
ʦʩʣʘʙʣʝʥʠʷ ʛʘʝʢ! ʅʝʚʳʧʦʣʥʝʥʠʝ ʵʪʦʛʦ ʪʨʝʙʦʚʘʥʠʷ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʚʨʝʞʜʝʥʠʶ ʪʨʫʙʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʠ ʫʪʝʯʢʘʤ. 

ʇʈʀʄɽʏɸʅʀɽ
ʇʨʠʙʦʨ ʩʦʜʝʨʞʠʪ ʬʪʦʨʠʨʦʚʘʥʥʳʝ ʧʘʨʥʠʢʦʚʳʝ ʛʘʟʳ. ʍʠʤʠʯʝʩʢʦʝ ʥʘʟʚʘʥʠʝ ʛʘʟʘ: R32

ʌʪʦʨʠʨʦʚʘʥʥʳʝ ʧʘʨʥʠʢʦʚʳʝ ʛʘʟʳ ʩʦʜʝʨʞʘʪʩʷ ʚ ʛʝʨʤʝʪʠʯʝʩʢʠ ʟʘʢʨʳʪʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ.

ʕʣʝʢʪʨʠʯʝʩʢʦʝ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʠʤʝʝʪ ʠʩʧʳʪʘʥʥʫʶ ʩʢʦʨʦʩʪʴ ʫʪʝʯʢʠ ʤʝʥʝʝ 0,1% ʚ ʛʦʜ, ʢʘʢ 
ʫʢʘʟʘʥʦ ʚ ʪʝʭʥʠʯʝʩʢʦʡ ʩʧʝʮʠʬʠʢʘʮʠʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷ.

8.5 ɺʦʜʦʧʨʦʚʦʜ
ɹʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʚʩʝ ʚʘʨʠʘʥʪʳ ʜʣʠʥʳ ʪʨʫʙ ʠ ʨʘʩʩʪʦʷʥʠʷ.ʉʤ. ʊʘʙʣʠʮʫ 3-1.

ʇʈʀʄɽʏɸʅʀɽ
ɽʩʣʠ ʚ ʩʠʩʪʝʤʝ ʥʝʪ ʛʣʠʢʦʣʷ, ʚ ʩʣʫʯʘʝ ʩʙʦʷ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ ʠʣʠ ʨʘʙʦʪʳ ʥʘʩʦʩʘ, ʧʦʣʥʦʩʪʴʶ ʩʣʝʡʪʝ ʚʦʜʫ ʠʟ 
ʩʠʩʪʝʤʳ ʚʦʜʦʩʥʘʙʞʝʥʠʷ, ʝʩʣʠ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʥʠʞʝ 0 Áʉ ʚ ʭʦʣʦʜʥʫʶ ʟʠʤʫ (ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ ʥʠʞʝ).

8.4 ʊʨʫʙʦʧʨʦʚʦʜ ʭʣʘʜʘʛʝʥʪʘ
ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʚʩʝʭ ʨʫʢʦʚʦʜʩʪʚ, ʠʥʩʪʨʫʢʮʠʡ ʠ ʩʧʝʮʠʬʠʢʘʮʠʡ, ʢʘʩʘʶʱʠʭʩʷ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʭʣʘʜʘʛʝʥʪʘ ʤʝʞʜʫ ʚʥʫʪʨʝʥʥʠʤ 
ʠ ʥʘʨʫʞʥʳʤ ʙʣʦʢʘʤʠ, ʩʤ.çʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʫʩʪʘʥʦʚʢʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ (ʥʘʨʫʞʥʳʡ ʙʣʦʢ Optimus Pro split)è. 
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ʉʧʫʩʢʥʦʡ ʢʣʘʧʘʥ

ɼʨʝʥʘʞʥʳʡ ʧʦʨʪ

ɼʨʝʥʘʞʥʳʡ ʢʘʥʘʣ
ɿʘʧʦʣʥʠʪʝʣʴʥʳʡ ʢʣʘʧʘʥ

ɺʧʫʩʢ ʚʦʜʳ 
ɺʳʧʫʩʢ ʚʦʜʳ

ʂʦʛʜʘ ʚʦʜʘ ʚ ʩʠʩʪʝʤʝ ʥʘʭʦʜʠʪʩʷ ʚ ʥʝʧʦʜʚʠʞʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʧʦʚʳʰʘʝʪʩʷ ʚʝʨʦʷʪʥʦʩʪʴ ʟʘʤʝʨʟʘʥʠʷ ʠ ʧʦʚʨʝʞʜʝʥʠʷ 
ʩʠʩʪʝʤʳ ʚ ʧʨʦʮʝʩʩʝ.

ɺʅʀʄɸʅʀɽ! 
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ɺʥʫʪʨʝʥʥʠʡ

ʅʘʨʫʞʥʳʡ
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ʉʙʦʨʦʯʥʳʡ ʫʟʝʣ ʉʙʦʨʦʯʥʳʡ ʫʟʝʣʂʦʜ ʂʦʜ

13

FHL 1én 

15 

17

18
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3 

ʅʘʨʫʞʥʳʡ ʙʣʦʢ

ɺʥʫʪʨʝʥʥʠʡ ʙʣʦʢ

ʌʠʣʴʪʨ (ʘʢʩʝʩʩʫʘʨ)

ʋʨʘʚʥʠʪʝʣʴʥʘʷ ʝʤʢʦʩʪʴ (ʧʦʣʝʚ. ʚʦʜʦʩʥ.)5

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ (ʘʢʩʝʩʩʫʘʨ)

ʈʘʩʰʠʨʠʪʝʣʴʥʘʷ ʝʤʢʦʩʪʴ (ʧʦʣʝʚ. ʚʦʜʦʩʥ.)

ɿʘʧʦʨʥʳʡ ʢʣʘʧʘʥ (ʧʦʣʝʚ. ʚʦʜʦʩʥ.)

ʅʘʧʦʣʥʠʪʝʣʴʥʳʡ ʢʣʘʧʘʥ (ʧʦʣʝʚ. ʚʦʜʦʩʥ.)

ʉʧʫʩʢʥʦʡ ʢʣʘʧʘʥ (ʧʦʣʝʚ. ʚʦʜʦʩʥ.)

ʇʝʨʝʧʫʩʢʥʦʡ ʢʣʘʧʘʥ (ʧʦʣʝʚ. ʚʦʜʦʩʥ.)

ʂʦʣʣʝʢʪʦʨ /ʨʘʩʧʨʝʜʝʣʠʪʝʣʴ (ʧʦʣʝʚ. ʚʦʜʦʩʥ.)

ʂʦʥʪʫʨ ʧʦʜʦʛʨʝʚʘ ʧʦʣʘ (ʧʦʣʝʚ. ʚʦʜʦʩʥ.)

5.1 ɸʚʪʦʤʘʪʠʯʝʩʢʠʡ ʩʧʫʩʢʥʦʡ ʢʣʘʧʘʥ

5.2

6 P_o: ʥʘʨʫʞʥʳʡ ʮʠʨʢʫʣʷʮʠʦʥʥʳʡ ʥʘʩʦʩ (ʧʦʣʝʚ. ʚʦʜʦʩʥ.)

ʉʧʫʩʢʥʦʡ ʢʣʘʧʘʥ
23

24

2.11

F

3

8.5.1 ʇʨʦʚʝʨʢʘ ʚʦʜʷʥʦʛʦ ʢʦʥʪʫʨʘ
ʋʩʪʨʦʡʩʪʚʦ ʦʙʦʨʫʜʦʚʘʥʦ ʚʭʦʜʦʤ ʠ ʚʳʭʦʜʦʤ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʚʦʜʷʥʦʤʫ ʢʦʥʪʫʨʫ. ɼʘʥʥʳʡ ʢʦʥʪʫʨ ʜʦʣʞʝʥ ʙʳʪʴ 
ʫʩʪʘʥʦʚʣʝʥ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʤ ʪʝʭʥʠʢʦʤ ʠ ʜʦʣʞʝʥ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʤʝʩʪʥʳʤ ʟʘʢʦʥʘʤ ʠ ʧʨʘʚʠʣʘʤ.

ʋʩʪʨʦʡʩʪʚʦ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʪʦʣʴʢʦ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʟʘʤʢʥʫʪʦʡ ʩʠʩʪʝʤʝ ʚʦʜʦʩʥʘʙʞʝʥʠʷ. ʇʨʠʤʝʥʝʥʠʝ ʚ ʦʪʢʨʳʪʦʤ 
ʚʦʜʥʦʤ ʢʦʥʪʫʨʝ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʯʨʝʟʤʝʨʥʦʡ ʢʦʨʨʦʟʠʠ ʚʦʜʦʧʨʦʚʦʜʘ.

ʇʨʠʤʝʨ:
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ʄʘʢʩʠʤʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʚʦʜʳ Ò 3 ʙʘʨ.

ʄʘʢʩʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ Ò 70 ÁC ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʘʩʪʨʦʡʢʘʤʠ ʫʩʪʨʦʡʩʪʚʘ ʙʝʟʦʧʘʩʥʦʩʪʠ.

ɺʩʝʛʜʘ ʠʩʧʦʣʴʟʫʡʪʝ ʤʘʪʝʨʠʘʣʳ, ʩʦʚʤʝʩʪʠʤʳʝ ʩ ʚʦʜʦʡ, ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʩʠʩʪʝʤʝ, ʠ ʩ ʤʘʪʝʨʠʘʣʘʤʠ, ʧʨʠʤʝʥʷʝʤʳʤʠ 
ʚ ʫʩʪʨʦʡʩʪʚʝ.

ʋʙʝʜʠʪʝʩʴ, ʯʪʦ ʢʦʤʧʦʥʝʥʪʳ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʚ ʧʦʣʝʚʦʤ ʪʨʫʙʦʧʨʦʚʦʜʝ, ʤʦʛʫʪ ʚʳʜʝʨʞʠʚʘʪʴ ʜʘʚʣʝʥʠʝ ʠ ʪʝʤʧʝʨʘʪʫʨʫ ʚʦʜʳ.

ʉʣʠʚʥʳʝ ʢʨʘʥʳ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʚʦ ʚʩʝʭ ʥʠʞʥʠʭ ʪʦʯʢʘʭ ʩʠʩʪʝʤʳ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʧʦʣʥʦʝ ʜʨʝʥʠʨʦʚʘʥʠʝ 
ʢʦʥʪʫʨʘ ʚʦ ʚʨʝʤʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ.

ɺʝʥʪʠʣʷʮʠʦʥʥʳʝ ʦʪʚʝʨʩʪʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʚʦ ʚʩʝʭ ʚʳʩʦʢʠʭ ʪʦʯʢʘʭ ʩʠʩʪʝʤʳ. ɺʝʥʪʠʣʷʮʠʦʥʥʳʝ ʦʪʚʝʨʩʪʠʷ 
ʜʦʣʞʥʳ ʙʳʪʴ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʪʦʯʢʘʭ, ʢʦʪʦʨʳʝ ʣʝʛʢʦ ʜʦʩʪʫʧʥʳ ʜʣʷ ʦʙʩʣʫʞʠʚʘʥʠʷ. ɺʥʫʪʨʠ ʙʣʦʢʘ ʧʨʝʜʫʩʤʦʪʨʝʥʘ 
ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʧʨʦʜʫʚʢʘ ʚʦʟʜʫʭʦʤ. ʋʙʝʜʠʪʝʩʴ, ʯʪʦ ʜʘʥʥʳʡ ʢʣʘʧʘʥ ʧʨʦʜʫʚʢʠ ʥʝ ʟʘʪʷʥʫʪ, ʯʪʦʙʳ ʤʦʞʥʦ ʙʳʣʦ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 
ʚʳʧʫʩʢʘʪʴ ʚʦʟʜʫʭ ʠʟ ʚʦʜʷʥʦʛʦ ʢʦʥʪʫʨʘ.

ʇʝʨʝʜ ʪʝʤ ʢʘʢ ʧʨʦʜʦʣʞʠʪʴ ʤʦʥʪʘʞ ʫʩʪʨʦʡʩʪʚʘ, ʧʨʦʚʝʨʴʪʝ ʩʣʝʜʫʶʱʝʝ:

ʋʩʪʨʦʡʩʪʚʘ ʦʩʥʘʱʝʥʳ ʨʘʩʰʠʨʠʪʝʣʴʥʦʡ 5-ʣʠʪʨʦʚʦʡ ʝʤʢʦʩʪʴʶ ʩ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʜʘʚʣʝʥʠʝʤ ʧʦ ʫʤʦʣʯʘʥʠʶ 1,5 ʙʘʨ. 
ʄʦʞʝʪ ʙʳʪʴ ʥʝʦʙʭʦʜʠʤʦ ʦʪʨʝʛʫʣʠʨʦʚʘʪʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʚ ʨʘʩʰʠʨʠʪʝʣʴʥʦʡ ʝʤʢʦʩʪʠ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ 
ʧʨʘʚʠʣʴʥʫʶ ʨʘʙʦʪʫ ʙʣʦʢʘ.

1) ʋʙʝʜʠʪʝʩʴ, ʯʪʦ ʦʙʱʠʡ ʦʙʲʝʤ ʚʦʜʳ ʚ ʫʩʪʘʥʦʚʢʝ, ʠʩʢʣʶʯʘʷ ʚʥʫʪʨʝʥʥʠʡ ʦʙʲʝʤ ʚʦʜʳ ʙʣʦʢʘ, ʩʦʩʪʘʚʣʷʝʪ ʥʝ ʤʝʥʝʝ 40 ʣ. 
ʆʙʨʘʪʠʪʝʩʴ ʢ ç13 ʊʝʭʥʠʯʝʩʢʠʝ ʩʧʝʮʠʬʠʢʘʮʠʠè, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʦʙʱʠʡ ʚʥʫʪʨʝʥʥʠʡ ʦʙʲʝʤ ʚʦʜʳ ʙʣʦʢʘ.

ʆʙʲʝʤ ʨʘʩʰʠʨʠʪʝʣʴʥʦʡ ʝʤʢʦʩʪʠ ʤʦʞʝʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʨʠʩʫʥʢʫ ʥʠʞʝ:

2) ʆʙʲʝʤ ʨʘʩʰʠʨʠʪʝʣʴʥʦʛʦ ʙʘʢʘ ʜʦʣʞʝʥ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʦʙʱʝʤʫ ʦʙʲʝʤʫ ʩʠʩʪʝʤʳ ʚʦʜʦʩʥʘʙʞʝʥʠʷ.

3) ʆʧʨʝʜʝʣʠʪʝ ʨʘʟʤʝʨ ʨʘʩʰʠʨʝʥʠʷ ʜʣʷ ʢʦʥʪʫʨʘ ʦʪʦʧʣʝʥʠʷ ʠ ʦʭʣʘʞʜʝʥʠʷ.

8.5.2 ʆʙʲʝʤ ʚʦʜʳ ʠ ʚʳʙʦʨ ʨʘʟʤʝʨʘ ʨʘʩʰʠʨʠʪʝʣʴʥʳʭ ʝʤʢʦʩʪʝʡ

ʇʈʀʄɽʏɸʅʀɽ
ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʜʘʥʥʦʛʦ ʤʠʥʠʤʘʣʴʥʦʛʦ ʦʙʲʝʤʘ ʚʦʜʳ ʙʫʜʝʪ ʜʦʩʪʘʪʦʯʥʦ.

ʆʜʥʘʢʦ ʚ ʢʨʠʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ ʠʣʠ ʚ ʧʦʤʝʱʝʥʠʷʭ ʩ ʚʳʩʦʢʦʡ ʪʝʧʣʦʚʦʡ ʥʘʛʨʫʟʢʦʡ ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴʩʷ 
ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʚʦʜʘ.

ʂʦʛʜʘ ʮʠʨʢʫʣʷʮʠʷ ʚ ʢʘʞʜʦʤ ʢʦʥʪʫʨʝ ʦʙʦʛʨʝʚʘ ʧʦʤʝʱʝʥʠʷ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʢʣʘʧʘʥʘʤʠ ʩ ʜʠʩʪʘʥʮʠʦʥʥʳʤ 
ʫʧʨʘʚʣʝʥʠʝʤ, ʚʘʞʥʦ, ʯʪʦʙʳ ʵʪʦʪ ʤʠʥʠʤʘʣʴʥʳʡ ʦʙʲʝʤ ʚʦʜʳ ʩʦʭʨʘʥʷʣʩʷ, ʜʘʞʝ ʝʩʣʠ ʚʩʝ ʢʣʘʧʘʥʳ ʟʘʢʨʳʪʳ.

0

5

10

15

20

25

0 50 100 150 200 250 300 350 400

ʈʘ
ʩʰ

ʠʨ
ʠʪ

ʝʣ
ʴʥ

ʘʷ
 ʝ

ʤ
ʢʦ

ʩʪ
ʴ 

(ʣ
)

ʆʙʲʝʤ ʚʦʜʳ ʚ ʩʠʩʪʝʤʝ (ʣ)

27



CAUTION

8.5.4 ɿʘʱʠʪʘ ʚʦʜʷʥʦʛʦ ʢʦʥʪʫʨʘ ʦʪ ʟʘʤʝʨʟʘʥʠʷ
ɺʩʝ ʚʥʫʪʨʝʥʥʠʝ ʛʠʜʨʘʚʣʠʯʝʩʢʠʝ ʯʘʩʪʠ ʠʟʦʣʠʨʦʚʘʥʳ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʧʦʪʝʨʴ ʪʝʧʣʘ. ʇʦʣʝʚʳʝ ʪʨʫʙʦʧʨʦʚʦʜʳ ʪʘʢʞʝ ʩʣʝʜʫʝʪ 
ʠʟʦʣʠʨʦʚʘʪʴ.

ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʠʤʝʝʪ ʩʧʝʮʠʘʣʴʥʳʝ ʬʫʥʢʮʠʠ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʧʣʦʚʦʡ ʥʘʩʦʩ ʠ ʨʝʟʝʨʚʥʳʡ ʥʘʩʦʩ 
(ʝʩʣʠ ʦʥ ʜʦʩʪʫʧʝʥ) ʜʣʷ ʟʘʱʠʪʳ ʚʩʝʡ ʩʠʩʪʝʤʳ ʦʪ ʟʘʤʝʨʟʘʥʠʷ. ʂʦʛʜʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʪʦʢʘ ʚʦʜʳ ʚ ʩʠʩʪʝʤʝ ʫʧʘʜʝʪ ʜʦ 
ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʫʩʪʨʦʡʩʪʚʦ ʥʘʯʥʝʪ ʧʦʜʦʛʨʝʚʘʪʴ ʚʦʜʫ ʩ ʧʦʤʦʱʴʶ ʪʝʧʣʦʚʦʛʦ ʥʘʩʦʩʘ, ʢʨʘʥʘ ʩ ʵʣʝʢʪʨʦʥʘʛʨʝʚʦʤ ʠʣʠ 
ʨʝʟʝʨʚʥʦʛʦ ʥʘʛʨʝʚʘʪʝʣʷ. ʌʫʥʢʮʠʷ ʟʘʱʠʪʳ ʦʪ ʟʘʤʝʨʟʘʥʠʷ ʦʪʢʣʶʯʘʝʪʩʷ ʪʦʣʴʢʦ ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʜʦ ʦʧʨʝʜʝʣʝʥʥʦʛʦ 
ʟʥʘʯʝʥʠʷ.

ɺ ʩʣʫʯʘʝ ʩʙʦʷ ʧʠʪʘʥʠʷ ʚʳʰʝʫʢʘʟʘʥʥʳʝ ʬʫʥʢʮʠʠ ʥʝ ʟʘʱʠʪʷʪ ʫʩʪʨʦʡʩʪʚʦ ʦʪ ʟʘʤʝʨʟʘʥʠʷ.

ʉʦʙʣʶʜʘʡʪʝ ʦʩʪʦʨʦʞʥʦʩʪʴ, ʯʪʦʙʳ ʥʝ ʜʝʬʦʨʤʠʨʦʚʘʪʴ ʪʨʫʙʦʧʨʦʚʦʜ ʫʩʪʨʦʡʩʪʚʘ, ʧʨʠʣʦʞʠʚ ʯʨʝʟʤʝʨʥʦʝ ʫʩʠʣʠʝ ʧʨʠ 
ʧʦʜʢʣʶʯʝʥʠʠ ʪʨʫʙ. ɼʝʬʦʨʤʘʮʠʷ ʪʨʫʙ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʫʩʪʨʦʡʩʪʚʘ.

ɺʅʀʄɸʅʀɽ!

8.5.3 ʇʦʜʢʣʶʯʝʥʠʝ ʚʦʜʷʥʦʛʦ ʢʦʥʪʫʨʘ
ʇʦʜʢʣʶʯʝʥʠʝ ʚʦʜʳ ʜʦʣʞʥʦ ʙʳʪʴ ʚʳʧʦʣʥʝʥʦ ʧʨʘʚʠʣʴʥʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʘʨʢʠʨʦʚʢʦʡ ʥʘ ʚʥʫʪʨʝʥʥʝʤ ʙʣʦʢʝ, ʫʢʘʟʳʚʘʶʱʝʡ ʚʭʦʜ 
ʠ ʚʳʭʦʜ ʚʦʜʳ.

ʀʩʧʦʣʴʟʫʡʪʝ ʪʦʣʴʢʦ ʯʠʩʪʳʝ ʪʨʫʙʳ.
ʇʨʠ ʫʜʘʣʝʥʠʠ ʟʘʫʩʝʥʮʝʚ ʜʝʨʞʠʪʝ ʪʨʫʙʳ ʢʦʥʮʦʤ ʚʥʠʟ.
ɿʘʢʨʳʚʘʡʪʝ ʢʦʥʝʮ ʪʨʫʙʳ, ʢʦʛʜʘ ʚʩʪʘʚʣʷʝʪʝ ʝʛʦ ʯʝʨʝʟ ʩʪʝʥʫ, ʯʪʦʙʳ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʧʦʧʘʜʘʥʠʝ ʚʥʫʪʨʴ ʧʳʣʠ ʠ ʛʨʷʟʠ.
ɼʣʷ ʛʝʨʤʝʪʠʟʘʮʠʠ ʩʦʝʜʠʥʝʥʠʡ ʠʩʧʦʣʴʟʫʡʪʝ ʢʘʯʝʩʪʚʝʥʥʳʡ ʨʝʟʴʙʦʚʦʡ ʛʝʨʤʝʪʠʢ. ʋʧʣʦʪʥʝʥʠʝ ʜʦʣʞʥʦ ʚʳʜʝʨʞʠʚʘʪʴ ʜʘʚʣʝʥʠʝ ʠ 
ʪʝʤʧʝʨʘʪʫʨʫ ʩʠʩʪʝʤʳ.
ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʥʝ ʠʟ ʤʝʜʠ ʦʙʷʟʘʪʝʣʴʥʦ ʠʟʦʣʠʨʫʡʪʝ ʜʚʘ ʚʠʜʘ ʤʘʪʝʨʠʘʣʦʚ ʜʨʫʛ ʦʪ ʜʨʫʛʘ, 
ʯʪʦʙʳ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʛʘʣʴʚʘʥʠʯʝʩʢʫʶ ʢʦʨʨʦʟʠʶ.

ʇʨʠ ʧʦʧʘʜʘʥʠʠ ʚʦʟʜʫʭʘ, ʚʣʘʛʠ ʠʣʠ ʧʳʣʠ ʚ ʚʦʜʷʥʦʡ ʢʦʥʪʫʨ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʧʨʦʙʣʝʤʳ. ʇʦʵʪʦʤʫ ʧʨʠ ʧʦʜʢʣʶʯʝʥʠʠ ʚʦʜʷʥʦʛʦ 
ʢʦʥʪʫʨʘ ʚʩʝʛʜʘ ʫʯʠʪʳʚʘʡʪʝ ʩʣʝʜʫʶʱʝʝ:

ʇʦʩʢʦʣʴʢʫ ʤʝʜʴ ʷʚʣʷʝʪʩʷ ʤʷʛʢʠʤ ʤʘʪʝʨʠʘʣʦʤ, ʠʩʧʦʣʴʟʫʡʪʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʚʦʜʷʥʦʛʦ 
ʢʦʥʪʫʨʘ. ʅʝʥʘʜʣʝʞʘʱʠʝ ʠʥʩʪʨʫʤʝʥʪʳ ʤʦʛʫʪ ʧʦʚʨʝʜʠʪʴ ʪʨʫʙʳ.

ʇʈʀʄɽʏɸʅʀɽ

ʅʠʢʦʛʜʘ ʥʝ ʠʩʧʦʣʴʟʫʡʪʝ ʜʝʪʘʣʠ ʩ ʮʠʥʢʦʚʳʤ ʧʦʢʨʳʪʠʝʤ ʚ ʢʦʥʪʫʨʝ ʮʠʨʢʫʣʷʮʠʠ ʚʦʜʳ. ʏʨʝʟʤʝʨʥʘʷ ʢʦʨʨʦʟʠʷ ʵʪʠʭ ʜʝʪʘʣʝʡ 
ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ, ʝʩʣʠ ʚʦ ʚʥʫʪʨʝʥʥʝʤ ʚʦʜʷʥʦʤ ʢʦʥʪʫʨʝ ʫʩʪʨʦʡʩʪʚʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʜʥʳʡ ʪʨʫʙʦʧʨʦʚʦʜ.

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 3-ʭʦʜʦʚʦʛʦ ʢʣʘʧʘʥʘ ʚ ʚʦʜʷʥʦʤ ʢʦʥʪʫʨʝ. ɾʝʣʘʪʝʣʴʥʦ ʚʳʙʠʨʘʪʴ 3-ʭʦʜʦʚʦʡ ʢʣʘʧʘʥ ʰʘʨʦʚʦʛʦ ʪʠʧʘ, 
ʯʪʦʙʳ ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʧʦʣʥʦʝ ʨʘʟʜʝʣʝʥʠʝ ʢʦʥʪʫʨʘ ɻɺʉ ʠ ʚʦʜʷʥʦʛʦ ʢʦʥʪʫʨʘ ʜʣʷ ʧʦʜʦʛʨʝʚʘ ʧʦʣʘ.

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 3-ʭʦʜʦʚʦʛʦ ʠʣʠ 2-ʭʦʜʦʚʦʛʦ ʢʣʘʧʘʥʘ ʚ ʚʦʜʷʥʦʤ ʢʦʥʪʫʨʝ. ʈʝʢʦʤʝʥʜʫʝʤʦʝ ʤʘʢʩʠʤʘʣʴʥʦʝ ʚʨʝʤʷ 
ʧʝʨʝʢʣʶʯʝʥʠʷ ʢʣʘʧʘʥʘ ʜʦʣʞʥʦ ʙʳʪʴ ʤʝʥʝʝ 60 ʩʝʢʫʥʜ.

ʋʩʪʨʦʡʩʪʚʦ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʪʦʣʴʢʦ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʟʘʤʢʥʫʪʦʡ ʩʠʩʪʝʤʝ ʚʦʜʦʩʥʘʙʞʝʥʠʷ. ʇʨʠʤʝʥʝʥʠʝ ʚ ʦʪʢʨʳʪʦʤ 
ʚʦʜʥʦʤ ʢʦʥʪʫʨʝ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʯʨʝʟʤʝʨʥʦʡ ʢʦʨʨʦʟʠʠ ʚʦʜʦʧʨʦʚʦʜʘ:

28

ɽʩʣʠ ʫʩʪʨʦʡʩʪʚʦ ʥʝ ʨʘʙʦʪʘʝʪ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʫʙʝʜʠʪʝʩʴ, ʯʪʦ ʦʥʦ ʧʦʩʪʦʷʥʥʦ ʚʢʣʶʯʝʥʦ, ʝʩʣʠ ʚʳ 
ʭʦʪʠʪʝ ʦʪʢʣʶʯʠʪʴ ʧʠʪʘʥʠʝ, ʥʝʦʙʭʦʜʠʤʦ ʩʣʠʪʴ ʚʦʜʫ ʠʟ ʪʨʫʙʳ ʩʠʩʪʝʤʳ. ʅʝ ʜʦʧʫʩʢʘʡʪʝ ʟʘʤʝʨʟʘʥʠʷ ʥʘʩʦʩʘ ʠ 
ʪʨʫʙʦʧʨʦʚʦʜʥʦʡ ʩʠʩʪʝʤʳ, ʵʪʦ ʤʦʞʝʪ ʩʪʘʪʴ ʧʨʠʯʠʥʦʡ ʧʦʚʨʝʞʜʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʧʦʩʣʝ ʩʣʠʚʘ ʚʦʜʳ ʠʟ ʩʠʩʪʝʤʳ 
ʥʝʦʙʭʦʜʠʤʦ ʦʪʢʣʶʯʠʪʴ ʧʠʪʘʥʠʝ ʫʩʪʨʦʡʩʪʚʘ.



1

ʅʝʦʙʭʦʜʠʤʘ ʩʫʰʢʘ

2

ʇʈʀʄɽʏɸʅʀɽ
ʇʨʠ ʥʘʧʦʣʥʝʥʠʠ ʤʦʞʝʪ ʙʳʪʴ ʥʝʚʦʟʤʦʞʥʦ ʫʜʘʣʠʪʴ ʚʝʩʴ ʚʦʟʜʫʭ ʠʟ ʩʠʩʪʝʤʳ. ʆʩʪʘʚʰʠʡʩʷ ʚʦʟʜʫʭ ʙʫʜʝʪ ʫʜʘʣʝʥ ʯʝʨʝʟ 
ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ ʩʧʫʩʢʥʳʝ ʢʣʘʧʘʥʳ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ ʯʘʩʦʚ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ. ɺʧʦʩʣʝʜʩʪʚʠʠ ʤʦʞʝʪ ʙʳʪʴ ʥʝʦʙʭʦʜʠʤʦ 
ʜʦʙʘʚʠʪʴ ʚʦʜʳ.

ɼʘʚʣʝʥʠʝ ʚʦʜʳ, ʫʢʘʟʘʥʥʦʝ ʥʘ ʤʘʥʦʤʝʪʨʝ, ʙʫʜʝʪ ʚʘʨʴʠʨʦʚʘʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ (ʙʦʣʝʝ ʚʳʩʦʢʦʝ 
ʜʘʚʣʝʥʠʝ ʧʨʠ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʜʳ). ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʜʘʚʣʝʥʠʝ ʚʦʜʳ ʜʦʣʞʥʦ ʦʩʪʘʚʘʪʴʩʷ 
ʚʳʰʝ 0,3 ʙʘʨ, ʯʪʦʙʳ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʚʦʟʜʫʭʘ ʚ ʢʦʥʪʫʨ.

ʏʝʨʝʟ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʳʡ ʢʣʘʧʘʥ ʠʟ ʫʩʪʨʦʡʩʪʚʦ ʤʦʞʝʪ ʚʳʪʝʯʴ ʩʣʠʰʢʦʤ ʤʥʦʛʦ ʚʦʜʳ.

ʂʘʯʝʩʪʚʦ ʚʦʜʳ ʜʦʣʞʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʜʠʨʝʢʪʠʚʘʤ ɽʉ 98/83 ɽʉ.

ʇʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʤʦʞʥʦ ʥʘʡʪʠ ʚ ɼʠʨʝʢʪʠʚʘʭ ɽʉ 98/83 ɽʉ.

ʇʦʜʢʣʶʯʠʪʝ ʧʦʜʘʯʫ ʚʦʜʳ ʢ ʟʘʧʦʣʥʠʪʝʣʴʥʦʤʫ ʢʣʘʧʘʥʫ ʠ ʦʪʢʨʦʡʪʝ ʢʣʘʧʘʥ.

ʋʙʝʜʠʪʝʩʴ, ʯʪʦ ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ ʩʧʫʩʢʥʳʝ ʢʣʘʧʘʥʳ ʦʪʢʨʳʪʳ (ʥʝ ʤʝʥʝʝ 2 ʦʙʦʨʦʪʦʚ).

ɿʘʧʦʣʥʷʡʪʝ ʚʦʜʦʡ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʤʘʥʦʤʝʪʨ ʥʝ ʧʦʢʘʞʝʪ ʜʘʚʣʝʥʠʝ ʦʢʦʣʦ 2,0 ʙʘʨ. ʄʘʢʩʠʤʘʣʴʥʦ ʫʜʘʣʠʪʝ ʚʦʟʜʫʭ ʠʟ ʢʦʥʪʫʨʘ 
ʩ ʧʦʤʦʱʴʶ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʩʧʫʩʢʥʦʛʦ ʢʣʘʧʘʥʘ.

8.6 ɿʘʧʦʣʥʷʶʱʘʷ ʚʦʜʘ

ʅʝ ʟʘʢʨʝʧʣʷʡʪʝ ʯʝʨʥʫʶ 
ʧʣʘʩʪʠʢʦʚʫʶ ʢʨʳʰʢʫ ʥʘ 
ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʩʧʫʩʢʥʦʤ ʢʣʘʧʘʥʝ 
ʥʘ ʚʝʨʭʥʝʡ ʩʪʦʨʦʥʝ ʫʩʪʨʦʡʩʪʚʘ ʚʦ 
ʚʨʝʤʷ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ. ʆʪʢʨʦʡʪʝ 
ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʩʧʫʩʢʥʦʡ ʢʣʘʧʘʥ, 
ʧʦʚʝʨʥʠʪʝ ʧʨʦʪʠʚ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʠ 
ʢʘʢ ʤʠʥʠʤʫʤ ʥʘ 2 ʧʦʣʥʳʭ ʦʙʦʨʦʪʘ, 
ʯʪʦʙʳ ʚʳʧʫʩʪʠʪʴ ʚʦʟʜʫʭ ʠʟ ʩʠʩʪʝʤʳ. 

ɺʦʜʘ ʤʦʞʝʪ ʧʦʧʘʩʪʴ ʚ ʧʝʨʝʢʣʶʯʘʪʝʣʴ ʨʘʩʭʦʜʘ, ʦʪʢʫʜʘ ʝʝ ʥʝʚʦʟʤʦʞʥʦ ʩʣʠʪʴ, ʠ ʟʘʪʝʤ, ʧʨʠ ʜʦʩʪʘʪʦʯʥʦ ʥʠʟʢʦʡ 
ʪʝʤʧʝʨʘʪʫʨʝ, ʦʥʘ ʟʘʤʝʨʟʥʝʪ. ʇʝʨʝʢʣʶʯʘʪʝʣʴ ʨʘʩʭʦʜʘ ʜʦʣʞʝʥ ʙʳʪʴ ʠʟʚʣʝʯʝʥ ʠ ʚʳʩʫʰʝʥ, ʠ ʪʦʣʴʢʦ ʧʦʪʦʤ ʦʥ ʤʦʞʝʪ ʙʳʪʴ 
ʟʘʥʦʚʦ ʫʩʪʘʥʦʚʣʝʥ ʚʥʫʪʨʠ ʙʣʦʢʘ.

1. ʇʦʚʝʨʥʠʪʝ ʧʨʦʪʠʚ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʠ, ʩʥʠʤʠʪʝ ʧʝʨʝʢʣʶʯʘʪʝʣʴ ʨʘʩʭʦʜʘ.

2. ʇʦʣʥʦʩʪʴʶ ʚʳʩʫʰʠʪʝ ʧʝʨʝʢʣʶʯʘʪʝʣʴ ʨʘʩʭʦʜʘ.

ʇʈʀʄɽʏɸʅʀɽ
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ɻʣʘʚʥʳʡ ʚʳʢʣʶʯʘʪʝʣʴ ʠʣʠ ʜʨʫʛʠʝ ʩʨʝʜʩʪʚʘ ʦʪʢʣʶʯʝʥʠʷ, ʠʤʝʶʱʠʝ ʨʘʟʜʝʣʝʥʠʝ ʢʦʥʪʘʢʪʦʚ ʥʘ ʚʩʝʭ ʧʦʣʶʩʘʭ, ʜʦʣʞʥʳ 
ʙʳʪʴ ʚʢʣʶʯʝʥʳ ʚ ʩʪʘʮʠʦʥʘʨʥʫʶ ʧʨʦʚʦʜʢʫ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʩʪʥʳʤʠ ʟʘʢʦʥʘʤʠ ʠ ʧʨʘʚʠʣʘʤʠ. ʆʪʢʣʶʯʠʪʝ ʧʠʪʘʥʠʝ ʧʝʨʝʜ 
ʪʝʤ, ʢʘʢ ʧʨʠʩʪʫʧʠʪʴ ʢ ʣʶʙʳʤ ʧʦʜʢʣʶʯʝʥʠʷʤ. ʀʩʧʦʣʴʟʫʡʪʝ ʪʦʣʴʢʦ ʤʝʜʥʳʝ ʧʨʦʚʦʜʘ. ʅʝ ʜʦʧʫʩʢʘʡʪʝ ʧʝʨʝʞʘʪʠʷ 
ʢʘʙʝʣʴʥʳʭ ʧʫʯʢʦʚ ʠ ʩʣʝʜʠʪʝ ʟʘ ʪʝʤ, ʯʪʦʙʳ ʦʥʠ ʥʝ ʩʦʧʨʠʢʘʩʘʣʠʩʴ ʩ ʪʨʫʙʘʤʠ ʠ ʦʩʪʨʳʤʠ ʢʨʦʤʢʘʤʠ. ʋʙʝʜʠʪʝʩʴ, ʯʪʦ ʥʘ 
ʨʘʟʲʝʤʳ ʢʣʝʤʤ ʥʝ ʦʢʘʟʳʚʘʝʪʩʷ ʜʘʚʣʝʥʠʝ ʠʟʚʥʝ. ɺʩʷ ʧʦʣʝʚʘʷ ʧʨʦʚʦʜʢʘ ʠ ʢʦʤʧʦʥʝʥʪʳ ʜʦʣʞʥʳ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʳ 
ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʤ ʵʣʝʢʪʨʠʢʦʤ ʠ ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʤʝʩʪʥʳʤ ʟʘʢʦʥʘʤ ʠ ʧʨʘʚʠʣʘʤ.

ʇʦʣʝʚʘʷ ʧʨʦʚʦʜʢʘ ʜʦʣʞʥʘ ʙʳʪʴ ʚʳʧʦʣʥʝʥʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʭʝʤʦʡ ʧʦʜʢʣʶʯʝʥʠʷ, ʧʨʠʣʘʛʘʝʤʦʡ ʢ ʫʩʪʨʦʡʩʪʚʫ, ʠ 
ʠʥʩʪʨʫʢʮʠʷʤʠ, ʧʨʠʚʝʜʝʥʥʳʤʠ ʥʠʞʝ.

ʆʙʷʟʘʪʝʣʴʥʦ ʠʩʧʦʣʴʟʫʡʪʝ ʩʧʝʮʠʘʣʴʥʳʡ ʠʩʪʦʯʥʠʢ ʧʠʪʘʥʠʷ. ʅʠʢʦʛʜʘ ʥʝ ʠʩʧʦʣʴʟʫʡʪʝ ʮʝʧʴ ʧʠʪʘʥʠʷ, ʢ ʢʦʪʦʨʦʡ ʧʦʜʢʣʶʯʝʥʦ 
ʜʨʫʛʦʝ ʫʩʪʨʦʡʩʪʚʦ.
ɿʘʟʝʤʣʠʪʝ ʫʩʪʨʦʡʩʪʚʦ. ʅʝ ʟʘʟʝʤʣʷʡʪʝ ʫʩʪʨʦʡʩʪʚʦ ʥʘ ʦʙʱʫʶ ʪʨʫʙʫ, ʩʝʪʝʚʦʡ ʬʠʣ ʪɹʨ ʠʣʠ ʪʝʣʝʬʦʥʥʦʝ ʟʘʟʝʤʣʝʥʠʝ. 
ʅʝʧʦʣʥʦʝ ʟʘʟʝʤʣʝʥʠʝ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʨʘʞʝʥʠʶ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʪʦʢʦʤ.
ʆʙʷʟʘʪʝʣʴʥʦ ʫʩʪʘʥʦʚʠʪʝ ʧʨʝʨʳʚʘʪʝʣʴ ʮʝʧʠ ʟʘʤʳʢʘʥʠʷ ʥʘ ʟʝʤʣʶ (30 ʤɸ). ʅʝʚʳʧʦʣʥʝʥʠʝ ʵʪʦʛʦ ʪʨʝʙʦʚʘʥʠʷ ʤʦʞʝʪ 
ʧʨʠʚʝʩʪʠ ʢ ʧʦʨʘʞʝʥʠʶ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʪʦʢʦʤ.
ʆʙʷʟʘʪʝʣʴʥʦ ʫʩʪʘʥʦʚʠʪʝ ʥʝʦʙʭʦʜʠʤʳʝ ʧʨʝʜʦʭʨʘʥʠʪʝʣʠ ʠʣʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ ʚʳʢʣʶʯʘʪʝʣʠ.

ʇʈɽɼʋʇʈɽɾɼɽʅʀɽ

8.8.2 ʆʙʟʦʨ ʧʨʦʚʦʜʢʠ

ʇʨʝʨʳʚʘʪʝʣʴ ʟʘʤʳʢʘʥʠʷ ʥʘ ʟʝʤʣʶ ʜʦʣʞʝʥ ʙʳʪʴ ʙʳʩʪʨʦʜʝʡʩʪʚʫʶʱʠʤ ʚʳʢʣʶʯʘʪʝʣʝʤ ʥʘ 30 ʤɸ (< 0,1 ʩ).

ʇʈʀʄɽʏɸʅʀɽ

ɼʘʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʦʙʦʨʫʜʦʚʘʥʦ ʠʥʚʝʨʪʦʨʦʤ. ʋʩʪʘʥʦʚʢʘ ʬʘʟʦʦʧʝʨʝʞʘʶʱʝʛʦ ʢʦʥʜʝʥʩʘʪʦʨʘ ʥʝ ʪʦʣʴʢʦ ʩʥʠʟʠʪ 
ʵʬʬʝʢʪ ʧʦʚʳʰʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʤʦʱʥʦʩʪʠ, ʥʦ ʪʘʢʞʝ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʧʝʨʝʛʨʝʚ ʢʦʥʜʝʥʩʘʪʦʨʘ ʠʟ-ʟʘ 
ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʭ ʚʦʣʥ. ɿʘʧʨʝʱʝʥʦ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʬʘʟʦʦʧʝʨʝʞʘʶʱʠʡ ʢʦʥʜʝʥʩʘʪʦʨ, ʪʘʢ ʢʘʢ ʵʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 
ʘʚʘʨʠʠ.

ʅʘ ʨʠʩʫʥʢʝ ʥʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥ ʦʙʟʦʨ ʪʨʝʙʫʝʤʦʡ ʧʦʣʝʚʦʡ ʧʨʦʚʦʜʢʠ, ʩʦʝʜʠʥʷʶʱʝʡ ʥʝʩʢʦʣʴʢʦ ʯʘʩʪʝʡ ʫʩʪʘʥʦʚʢʠ. ʊʘʢʞʝ 
ʩʤ. ç7 ʉʪʘʥʜʘʨʪʥʳʝ ʩʧʦʩʦʙʳ ʧʨʠʤʝʥʝʥʠʷè.

ɿʘʢʨʝʧʠʪʝ ʵʣʝʢʪʨʦʧʨʦʚʦʜʢʫ ʩ ʧʦʤʦʱʴʶ ʢʘʙʝʣʴʥʳʭ ʩʪʷʞʝʢ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ, ʯʪʦʙʳ ʦʥʘ ʥʝ ʩʦʧʨʠʢʘʩʘʣʘʩʴ ʩ 
ʪʨʫʙʘʤʠ, ʦʩʦʙʝʥʥʦ ʥʘ ʩʪʦʨʦʥʝ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ.

ʋʙʝʜʠʪʝʩʴ, ʯʪʦ ʥʘ ʨʘʟʲʝʤʳ ʢʣʝʤʤ ʥʝ ʦʢʘʟʳʚʘʝʪʩʷ ʜʘʚʣʝʥʠʝ ʠʟʚʥʝ.

ʇʨʠ ʫʩʪʘʥʦʚʢʝ ʧʨʝʨʳʚʘʪʝʣʷ ʮʝʧʠ ʟʘʤʳʢʘʥʠʷ ʥʘ ʟʝʤʣʶ ʫʙʝʜʠʪʝʩʴ, ʯʪʦ ʦʥ ʩʦʚʤʝʩʪʠʤ ʩ ʠʥʚʝʨʪʦʨʦʤ (ʫʩʪʦʡʯʠʚ ʢ 
ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʤ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʧʦʤʝʭʘʤ), ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʥʝʥʫʞʥʦʛʦ ʨʘʟʤʳʢʘʥʠʷ ʧʨʝʨʳʚʘʪʝʣʷ ʮʝʧʠ.

ɿʘʢʨʝʧʠʪʝ ʢʘʙʝʣʠ ʪʘʢ, ʯʪʦʙʳ ʦʥʠ ʥʝ ʩʦʧʨʠʢʘʩʘʣʠʩʴ ʩ ʪʨʫʙʘʤʠ (ʦʩʦʙʝʥʥʦ ʥʘ ʩʪʦʨʦʥʝ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ).

8.8.1 ʄʝʨʳ ʧʨʝʜʦʩʪʦʨʦʞʥʦʩʪʠ ʧʨʠ ʵʣʝʢʪʨʦʤʦʥʪʘʞʥʳʭ ʨʘʙʦʪʘʭ

8.7 ʀʟʦʣʷʮʠʷ ʚʦʜʦʧʨʦʚʦʜʥʳʭ ʪʨʫʙ

8.8 ʇʦʣʝʚʘʷ ʧʨʦʚʦʜʢʘ

ɺʝʩʴ ʚʦʜʷʥʦʡ ʢʦʥʪʫʨ, ʚʢʣʶʯʘʷ ʚʩʝ ʪʨʫʙʦʧʨʦʚʦʜʳ ʠ ʚʦʜʦʧʨʦʚʦʜ, ʜʦʣʞʝʥ ʙʳʪʴ ʠʟʦʣʠʨʦʚʘʥ, ʯʪʦʙʳ ʧʨʝʜʦʪʚʨʘʪʠʪʴ 
ʢʦʥʜʝʥʩʘʮʠʶ ʚʦ ʚʨʝʤʷ ʦʧʝʨʘʮʠʠ ʦʭʣʘʞʜʝʥʠʷ ʠ ʩʥʠʟʠʪʴ ʤʦʱʥʦʩʪʴ ʥʘʛʨʝʚʘ ʠ ʦʭʣʘʞʜʝʥʠʷ, ʘ ʪʘʢʞʝ ʧʨʝʜʦʪʚʨʘʪʠʪʴ 
ʟʘʤʝʨʟʘʥʠʝ ʥʘʨʫʞʥʦʛʦ ʚʦʜʷʥʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʘ ʟʠʤʦʡ. ʀʟʦʣʷʮʠʦʥʥʳʡ ʤʘʪʝʨʠʘʣ ʜʦʣʞʝʥ ʠʤʝʪʴ ʢʣʘʩʩ ʦʛʥʝʩʪʦʡʢʦʩʪʠ ʥʝ 
ʥʠʞʝ B1 ʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʚʩʝʤ ʧʨʠʤʝʥʠʤʳʤ ʟʘʢʦʥʘʤ. ʊʦʣʱʠʥʘ ʫʧʣʦʪʥʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʦʣʞʥʘ ʩʦʩʪʘʚʣʷʪʴ ʥʝ 
ʤʝʥʝʝ 13 ʤʤ ʧʨʠ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ 0,039 ɺʪ/ʤʂ, ʯʪʦʙʳ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʦʙʨʘʟʦʚʘʥʠʝ ʥʘʣʝʜʠ ʥʘ ʥʘʨʫʞʥʳʭ 
ʚʦʜʦʧʨʦʚʦʜʥʳʭ ʪʨʫʙʘʭ.

ɽʩʣʠ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ ʚʳʰʝ 30 ÁC, ʘ ʚʣʘʞʥʦʩʪʴ ʚʳʰʝ, ʯʝʤ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ 80%, ʪʦʛʜʘ 
ʪʦʣʱʠʥʘ ʫʧʣʦʪʥʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ ʤʝʥʝʝ 20 ʤʤ, ʯʪʦʙʳ ʠʩʢʣʶʯʠʪʴ ʦʙʨʘʟʦʚʘʥʠʝ ʢʦʥʜʝʥʩʘʪʘ ʥʘ 
ʧʦʚʝʨʭʥʦʩʪʠ ʫʧʣʦʪʥʝʥʠʷ.
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1 

2

3

4

5 

9

10

ʆʧʠʩʘʥʠʝ ʇʝʨ./ʧʦʩʪ.ʪʦʢ ʊʨʝʙʫʝʤʦʝ ʢʦʣ-ʚʦ ʧʨʦʚʦʜʥʠʢʦʚ ʄʘʢʩ. ʨʘʙʦʯʠʡ ʪʦʢʀʟʜʝʣʠʝ

ʂʘʙʝʣʴ ʫʧʨʘʚʣʝʥʠʷ ɻɺʉ

SV2: ʢʘʙʝʣʴ ʫʧʨʘʚʣʝʥʠʷ 3-ʭʦʜʦʚʦʛʦ ʢʣʘʧʘʥʘ

SV1: ʢʘʙʝʣʴ ʫʧʨʘʚʣʝʥʠʷ 3-ʭʦʜʦʚʦʛʦ ʢʣʘʧʘʥʘ

ʂʘʙʝʣʴ ʢʦʤʥʘʪʥʦʛʦ ʪʝʨʤʦʩʪʘʪʘ

ʂʘʙʝʣʴ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ

ʂʘʙʝʣʴ ʩʠʛʥʘʣʘ ʢʦʤʧʣʝʢʪʘ ʩʦʣʥ. ʙʘʪʘʨʝʡ AC 2 200 ʤɸ

AC 5 200 ʤɸ

AC 2 200 ʤɸ (ʘʙʩ.)

AC 2

3

200 ʤɸ (ʘʙʩ.)

AC 200 ʤɸ (ʘʙʩ.)

AC 3 200 ʤɸ (ʘʙʩ.)

AC 2 200 ʤɸ (ʘʙʩ.)

ʂʘʙʝʣʴ ʧʠʪʘʥʠʷ ʜʣʷ ʚʥʫʪʨʝʥʥʝʛʦ ʙʣʦʢʘ AC

6

7

8

ʂʘʙʝʣʴ ʫʧʨʘʚʣʝʥʠʷ ʩʦʣʥʝʯʥʳʤ ʥʘʩʦʩʦʤ AC 2 200 ʤɸ (ʘʙʩ.)

AC 2 200 ʤɸ (ʘʙʩ.)

2+GND 

60
100
160
60 (ʥʘʛʨʝʚʘʪʝʣʴ 3 ʢɺʪ)
100 (ʥʘʛʨʝʚʘʪʝʣʴ 3 ʢɺʪ)
160 (ʥʘʛʨʝʚʘʪʝʣʴ 3 ʢɺʪ)

 0,4A
 0,4A 
 0,4A
13,5A
13,5A
13,5A

4+GND 60 (ʥʘʛʨʝʚʘʪʝʣʴ 9 ʢɺʪ)
100 (ʥʘʛʨʝʚʘʪʝʣʴ 9 ʢɺʪ)
160 (ʥʘʛʨʝʚʘʪʝʣʴ 9 ʢɺʪ)

13,3A
13,3A
13,3A

(a) ʄʠʥ. ʩʝʯʝʥʠʝ ʢʘʙʝʣʷ AWG18 (0,75 ʤʤ2).
(b) ʂʘʙʝʣʠ ʪʝʨʤʠʩʪʦʨʘ ʧʦʩʪʘʚʣʷʶʪʩʷ ʚʤʝʩʪʝ ʩ ʫʩʪʨʦʡʩʪʚʦʤ ʝʩʣʠ ʪʦʢʦʚʘʷ ʥʘʛʨʫʟʢʘ ʚʳʩʦʢʘ, ʪʨʝʙʫʝʪʩʷ ʢʦʥʪʘʢʪʦʨ 
ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ.

ʆʙʦʨʫʜʦʚʘʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʟʘʟʝʤʣʝʥʦ.

ɺʩʝ ʚʳʩʦʢʦʚʦʣʴʪʥʳʝ ʚʥʝʰʥʠʝ ʥʘʛʨʫʟʢʠ, ʝʩʣʠ ʵʪʦ ʤʝʪʘʣʣʠʯʝʩʢʠʡ ʠʣʠ ʟʘʟʝʤʣʝʥʥʳʡ ʧʦʨʪ, ʜʦʣʞʥʳ ʙʳʪʴ ʟʘʟʝʤʣʝʥʳ.

ɺʝʩʴ ʪʦʢ ʚʥʝʰʥʝʡ ʥʘʛʨʫʟʢʠ ʜʦʣʞʝʥ ʙʳʪʴ ʤʝʥʝʝ 0,2 ɸ. ɽʩʣʠ ʪʦʢ ʝʜʠʥʠʯʥʦʡ ʥʘʛʨʫʟʢʠ ʧʨʝʚʳʰʘʝʪ 0,2 ɸ, ʥʘʛʨʫʟʢʘ 
ʜʦʣʞʥʘ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴʩʷ ʯʝʨʝʟ ʢʦʥʪʘʢʪʦʨ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ.

ʇʦʨʪʳ ʢʣʝʤʤ ʧʨʦʚʦʜʢʠ çAHS1è, çAHS2è, çA1è, çA2è, çR1è, çR2è ʠ çDTF1è, çDTF2è ʦʙʝʩʧʝʯʠʚʘʶʪ ʪʦʣʴʢʦ ʩʠʛʥʘʣ 
ʧʝʨʝʢʣʶʯʝʥʠʷ. ʉʤ. ʨʠʩ. 8.6.6, ʯʪʦʙʳ ʫʟʥʘʪʴ ʨʘʩʧʦʣʦʞʝʥʠʝ ʧʦʨʪʦʚ ʚ ʫʩʪʨʦʡʩʪʚʝ.

ʕʣʝʢʪʨʠʯʝʩʢʘʷ ʣʝʥʪʘ ʥʘʛʨʝʚʘ ʧʣʘʩʪʠʥʯʘʪʦʛʦ ʪʝʧʣʦʦʙʤʝʥʥʠʢʘ ʠ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʣʝʥʪʘ ʥʘʛʨʝʚʘ ʧʝʨʝʢʣʶʯʘʪʝʣʷ 
ʨʘʩʭʦʜʘ ʠʤʝʶʪ ʦʙʱʠʡ ʧʦʨʪ ʫʧʨʘʚʣʝʥʠʷ.

ʀʩʧʦʣʴʟʫʡʪʝ H07RN-F ʜʣʷ ʢʘʙʝʣʷ ʧʠʪʘʥʠʷ, ʚʩʝ ʢʘʙʝʣʠ ʜʦʣʞʥʳ ʙʳʪʴ ʧʦʜʢʣʶʯʝʥʳ ʢ ʚʳʩʦʢʦʤʫ ʥʘʧʨʷʞʝʥʠʶ, ʟʘ 
ʠʩʢʣʶʯʝʥʠʝʤ ʢʘʙʝʣʷ ʪʝʨʤʠʩʪʦʨʘ ʠ ʢʘʙʝʣʷ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ.

ʇʈʀʄɽʏɸʅʀɽ

ʇʝʨʝʜ ʪʝʤ ʢʘʢ ʩʥʷʪʴ ʩʝʨʚʠʩʥʫʶ ʧʘʥʝʣʴ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ ʢʦʨʦʙʢʠ ʦʪʢʣʶʯʠʪʝ ʚʩʝ ʠʩʪʦʯʥʠʢʠ ʧʠʪʘʥʠʷ, ʚʢʣʶʯʘʷ 
ʙʣʦʢ ʧʠʪʘʥʠʷ, ʨʝʟʝʨʚʥʳʡ ʥʘʛʨʝʚʘʪʝʣʴ ʠ ʠʩʪʦʯʥʠʢ ʧʠʪʘʥʠʷ ʙʘʢʘ ɻɺʉ (ʝʩʣʠ ʧʨʠʤʝʥʠʤʦ).

ʇʈɽɼʋʇʈɽɾɼɽʅʀɽ

ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʧʦʣʝʚʦʡ ʧʨʦʚʦʜʢʝ

ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʧʦʣʝʚʦʡ ʧʨʦʚʦʜʢʠ ʫʩʪʨʦʡʩʪʚʘ ʜʦʣʞʥʘ ʙʳʪʴ ʚʳʧʦʣʥʝʥʘ ʥʘ ʢʣʝʤʤʥʦʡ ʢʦʣʦʜʢʝ ʚʥʫʪʨʠ 
ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ ʢʦʨʦʙʢʠ. ʏʪʦʙʳ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ ʢʣʝʤʤʥʦʡ ʢʦʣʦʜʢʝ, ʩʥʠʤʠʪʝ ʩʝʨʚʠʩʥʫʶ ʧʘʥʝʣʴ 
ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ ʢʦʨʦʙʢʠ.

8.8.3 ʄʝʨʳ ʧʨʝʜʦʩʪʦʨʦʞʥʦʩʪʠ ʧʨʠ ʧʦʜʢʣʶʯʝʥʠʠ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ

ɿʘʢʨʝʧʠʪʝ ʚʩʝ ʢʘʙʝʣʠ ʩ ʧʦʤʦʱʴʶ ʢʘʙʝʣʴʥʳʭ ʩʪʷʞʝʢ.

ɼʣʷ ʨʝʟʝʨʚʥʦʛʦ ʥʘʛʨʝʚʘʪʝʣʷ ʪʨʝʙʫʝʪʩʷ ʦʪʜʝʣʴʥʘʷ ʮʝʧʴ ʧʠʪʘʥʠʷ.

ɼʣʷ ʫʩʪʘʥʦʚʦʢ ʩ ʙʘʢʦʤ ɻɺʉ (ʧʦʣʝʚ. ʚʦʜʦʩʥ.) ʪʨʝʙʫʝʪʩʷ ʩʧʝʮʠʘʣʴʥʘʷ ʮʝʧʴ ʧʠʪʘʥʠʷ ʜʣʷ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ 
ʥʘʛʨʝʚʘʪʝʣʷ. ʉʤ. çʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʫʩʪʘʥʦʚʢʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʙʘʢʘ ɻɺʉè.

ʇʨʦʣʦʞʠʪʝ ʵʣʝʢʪʨʦʧʨʦʚʦʜʢʫ ʪʘʢ, ʯʪʦʙʳ ʧʝʨʝʜʥʷʷ ʢʨʳʰʢʘ ʥʝ ʧʦʜʥʠʤʘʣʘʩʴ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʵʣʝʢʪʨʦʤʦʥʪʘʞʥʳʭ 
ʨʘʙʦʪ, ʠ ʥʘʜʝʞʥʦ ʟʘʢʨʝʧʠʪʝ ʧʝʨʝʜʥʶʶ ʢʨʳʰʢʫ.

ʉʣʝʜʫʡʪʝ ʩʭʝʤʝ ʵʣʝʢʪʨʦʧʨʦʚʦʜʢʠ ʜʣʷ ʵʣʝʢʪʨʦʤʦʥʪʘʞʥʳʭ ʨʘʙʦʪ (ʩʭʝʤʳ ʵʣʝʢʪʨʦʧʨʦʚʦʜʢʠ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʟʘʜʥʝʡ 
ʩʪʦʨʦʥʝ ʜʚʝʨʠ 2).

ʋʩʪʘʥʦʚʠʪʝ ʧʨʦʚʦʜʢʫ ʠ ʥʘʜʝʞʥʦ ʟʘʢʨʝʧʠʪʝ ʢʨʳʰʢʫ, ʯʪʦʙʳ ʦʥʘ ʥʘʜʣʝʞʘʱʠʤ ʦʙʨʘʟʦʤ ʚʩʪʘʣʘ ʥʘ ʤʝʩʪʦ.

ʀʩʧʦʣʴʟʫʡʪʝ ʢʨʫʛʣʫʶ ʦʙʞʠʤʥʫʶ ʢʣʝʤʤʫ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʢʣʝʤʤʥʦʡ ʢʦʣʦʜʢʝ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ. ɽʩʣʠ ʝʝ ʥʝʣʴʟʷ 
ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦ ʥʝʫʩʪʨʘʥʠʤʳʤ ʧʨʠʯʠʥʘʤ, ʦʙʷʟʘʪʝʣʴʥʦ ʩʦʙʣʶʜʘʡʪʝ ʩʣʝʜʫʶʱʠʝ ʠʥʩʪʨʫʢʮʠʠ.

- ʅʝ ʧʦʜʢʣʶʯʘʡʪʝ ʧʨʦʚʦʜʘ ʨʘʟʥʦʛʦ ʢʘʣʠʙʨʘ ʢ ʦʜʥʦʡ ʢʣʝʤʤʝ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ. (ʉʣʘʙʳʝ ʩʦʝʜʠʥʝʥʠʷ ʤʦʛʫʪ ʚʳʟʚʘʪʴ 
ʧʝʨʝʛʨʝʚ).

- ʇʨʠ ʧʦʜʢʣʶʯʝʥʠʠ ʧʨʦʚʦʜʦʚ ʦʜʠʥʘʢʦʚʦʛʦ ʩʝʯʝʥʠʷ ʧʦʜʢʣʶʯʘʡʪʝ ʠʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʠʩʫʥʢʦʤ ʥʠʞʝ.
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ʂʘʙʝʣʴ ʫʧʨʘʚʣʝʥʠʷ ʥʘʨʫʞʥʳʤ ʮʠʨʢʫʣʷʮʠʦʥʥʳʤ 
ʥʘʩʦʩʦʤ

ʂʘʙʝʣʴ ʫʧʨʘʚʣʝʥʠʷ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ 
ʥʘʛʨʝʚʘʪʝʣʷ



ʇʆɼɸʏɸ ʇʀʊɸʅʀʗ ʅɸ ɺʅʋʊʈɽʅʅʀʁ ɹʃʆʂ

L N

LPS

XT1

Hz
ʅʘʧʨʷʞʝʥʠʝ

(ɺ)
ʄʠʥ.
(ɺ)

ʄʘʢʩ.
(ɺ)

ʄʊʎ
(ɸ)

ʄʊʇ
(ɸ) KW FLA

(A)
 60
100
160
60 (ʥʘʛʨʝʚʘʪʝʣʴ 3 ʢɺʪ)
100 (ʥʘʛʨʝʚʘʪʝʣʴ 3 ʢɺʪ)
160 (ʥʘʛʨʝʚʘʪʝʣʴ 3 ʢɺʪ)
60 (ʥʘʛʨʝʚʘʪʝʣʴ 9 ʢɺʪ)
100 (ʥʘʛʨʝʚʘʪʝʣʴ 9 ʢɺʪ)
160 (ʥʘʛʨʝʚʘʪʝʣʴ 9 ʢɺʪ)

50 220-240/1N 198 264 1,20 / 0,087 0,66
50 220-240/1N 198 264 1,20 / 0,087 0,66
50 220-240/1N 198 264 1,20 / 0,087 0,66
50 220-240/1N 198 264 14,30 / 0,087 0,66
50 220-240/1N 198 264 14,30 / 0,087 0,66
50 220-240/1N 198 264 14,30 / 0,087 0,66
50 380-415/3N 342 456 14,00 / 0,087 0,66
50
50

380-415/3N 342 456 14,00 / 0,087 0,66
380-415/3N 342 456 14,00 / 0,087 0,66

ʉʠʩʪʝʤʘ

ʋʢʘʟʘʥʥʳʝ ʟʥʘʯʝʥʠʷ ʷʚʣʷʶʪʩʷ ʤʘʢʩʠʤʘʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ (ʪʦʯʥʳʝ ʟʥʘʯʝʥʠʷ ʧʨʠʚʝʜʝʥʳ ʚ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ).

8.8.5 ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʪʘʥʜʘʨʪʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʦʚʦʜʢʠ

ʆʩʥʦʚʥʳʝ ʢʘʙʝʣʠ ʧʠʪʘʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ

ʀʩʧʦʣʴʟʫʡʪʝ ʧʦʜʭʦʜʷʱʫʶ ʦʪʚʝʨʪʢʫ, ʯʪʦʙʳ ʟʘʪʷʥʫʪʴ ʢʣʝʤʤʥʳʝ ʚʠʥʪʳ. ʅʝʙʦʣʴʰʠʝ ʦʪʚʝʨʪʢʠ ʤʦʛʫʪ ʧʦʚʨʝʜʠʪʴ ʛʦʣʦʚʢʫ 
ʚʠʥʪʘ ʠ ʧʦʤʝʰʘʪʴ ʟʘʪʷʥʫʪʴ ʝʛʦ ʥʘʜʣʝʞʘʱʠʤ ʦʙʨʘʟʦʤ.

ʏʨʝʟʤʝʨʥʦʝ ʟʘʪʷʛʠʚʘʥʠʝ ʚʠʥʪʦʚ ʚ ʢʣʝʤʤʘʭ ʤʦʞʝʪ ʠʭ ʧʦʚʨʝʜʠʪʴ.

ʇʦʜʢʣʶʯʠʪʝ ʧʨʝʨʳʚʘʪʝʣʴ ʮʝʧʠ ʟʘʤʳʢʘʥʠʷ ʥʘ ʟʝʤʣʶ ʠ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴ ʢ ʣʠʥʠʠ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ.

ʇʨʠ ʧʦʜʢʣʶʯʝʥʠʠ ʫʙʝʜʠʪʝʩʴ, ʯʪʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʝʜʧʠʩʘʥʥʳʝ ʧʨʦʚʦʜʘ, ʪʱʘʪʝʣʴʥʦ ʚʳʧʦʣʥʠʪʝ ʩʦʝʜʠʥʝʥʠʷ ʠ 
ʟʘʢʨʝʧʠʪʝ ʧʨʦʚʦʜʘ ʪʘʢ, ʯʪʦʙʳ ʚʥʝʰʥʝʝ ʫʩʠʣʠʝ ʥʝ ʤʦʛʣʦ ʧʦʚʣʠʷʪʴ ʥʘ ʢʣʝʤʤʳ.

8.8.4 ʊʨʝʙʦʚʘʥʠʷ ʢ ʟʘʱʠʪʥʦʤʫ ʫʩʪʨʦʡʩʪʚʫ
1. ɺʳʙʠʨʘʡʪʝ ʜʠʘʤʝʪʨʳ ʧʨʦʚʦʜʢʠ (ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ) ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʜʣʷ ʢʘʞʜʦʛʦ ʙʣʦʢʘ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʨʠʚʝʜʝʥʥʦʡ ʥʠʞʝ 

ʪʘʙʣʠʮʳ. 
2. ɺʳʙʝʨʠʪʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʚʳʢʣʶʯʘʪʝʣʴ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʨʘʟʜʝʣʝʥʠʝ ʢʦʥʪʘʢʪʦʚ ʥʘ ʚʩʝʭ ʧʦʣʶʩʘʭ ʥʝ ʤʝʥʝʝ 3 ʤʤ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʧʦʣʥʦʝ ʦʪʢʣʶʯʝʥʠʝ, ʠʩʧʦʣʴʟʫʷ MFA ʜʣʷ ʚʳʙʦʨʘ ʪʦʢʦʚʳʭ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʚʳʢʣʶʯʘʪʝʣʝʡ ʠ ʟʘʱʠʪʥʳʭ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʚʳʢʣʶʯʘʪʝʣʝʡ:
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ʇʠʪʘʶʱʠʡ ʪʦʢ IFM



ʋʢʘʟʘʥʥʳʝ ʟʥʘʯʝʥʠʷ ʷʚʣʷʶʪʩʷ ʤʘʢʩʠʤʘʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ (ʪʦʯʥʳʝ ʟʥʘʯʝʥʠʷ ʧʨʠʚʝʜʝʥʳ ʚ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ).

NOTE

ʇʈʀʄɽʏɸʅʀɽ

1  2  3  4  

S1

O
N

O
FF

1  2  3  4  

S1

O
N

O
FF

1  2  3  4  

S1

O
N

O
FF

ʅʘ ʟʘʢʘʟ 1/3 ʢɺʪ ʅʘ ʟʘʢʘʟ 2/6 ʢɺʪ ʅʘ ʟʘʢʘʟ 3/9 ʢɺʪ

ʈʝʞʠʤ ʚʳʙʦʨʘ 3-ʬʘʟʥʦʛʦ ʨʝʟʝʨʚʥʦʛʦ ʥʘʛʨʝʚʘʪʝʣʷ 3/6/9 ʢɺʪ

ʙʣʦʢ 3KW-1PH 3KW-3PH 6KW-3PH 9KW-3PH

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

ɹʘʟʦʚʳʡ

1,5

XT1

L N

LPS
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ʈ

ɽ
ɼ

ʆ
ʍ

ʈ
ɸ

ʅ
ʀ

ʊɽ
ʃʔ

LPS

ʇ
ʈ
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ɼ

ʆ
ʍ

ʈ
ɸ

ʅ
ʀ

ʊɽ
ʃʔ

L1 NL2 L3

L3 NL2L1

XT1

L N

LPS

ʇ
ʈ

ɽ
ɼ

ʆ
ʍ

ʈ
ɸ

ʅ
ʀ

ʊɽ
ʃʔ

XT1
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ʇʆɼɸʏɸ ʇʀʊɸʅʀʗ ʅɸ 
ɺʅʋʊʈɽʅʅʀʁ ɹʃʆʂ 

(ʙʘʟʦʚʳʝ ʤʦʜʝʣʠ)

ʇʆɼɸʏɸ ʇʀʊɸʅʀʗ ʅɸ 
ɺʅʋʊʈɽʅʅʀʁ ɹʃʆʂ
1-ʬʘʟʥʳʡ ʨʝʟʝʨʚʥʳʡ 

ʥʘʛʨʝʚʘʪʝʣʴ 3 ʢɺʪ

ʇʆɼɸʏɸ ʇʀʊɸʅʀʗ ʅɸ 
ɺʅʋʊʈɽʅʅʀʁ ɹʃʆʂ
3-ʬʘʟʥʳʡ ʨʝʟʝʨʚʥʳʡ 
ʥʘʛʨʝʚʘʪʝʣʴ 3/6/9 ʢɺʪ

ʈʘʟʤʝʨ ʧʨʦʚʦʜʘ 
(ʤʤ2)

ʇʨʝʨʳʚʘʪʝʣʴ ʟʘʤʳʢʘʥʠʷ ʥʘ ʟʝʤʣʶ ʜʦʣʞʝʥ ʙʳʪʴ ʙʳʩʪʨʦʜʝʡʩʪʚʫʶʱʠʤ ʚʳʢʣʶʯʘʪʝʣʝʤ ʥʘ 30 ʤɸ (< 0,1 ʩ).ɻʠʙʢʠʝ 
ʰʥʫʨʳ ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʩʪʘʥʜʘʨʪʘʤ 60245IEC(H05VV-F).

ʇʦ ʫʤʦʣʯʘʥʠʶ ʜʣʷ ʨʝʟʝʨʚʥʦʛʦ ʥʘʛʨʝʚʘʪʝʣʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦʣʦʞʝʥʠʝ 3 (ʜʣʷ ʨʝʟʝʨʚʥʦʛʦ ʥʘʛʨʝʚʘʪʝʣʷ 
ʤʦʱʥʦʩʪʴʶ 9 ʢɺʪ). ɽʩʣʠ ʪʨʝʙʫʝʪʩʷ ʨʝʟʝʨʚʥʳʡ ʥʘʛʨʝʚʘʪʝʣʴ ʤʦʱʥʦʩʪʴʶ 3 ʢɺʪ ʠʣʠ 6 ʢɺʪ, ʫʩʪʘʥʦʚʱʠʢ ʜʦʣʞʝʥ 
ʫʩʪʘʥʦʚʠʪʴ DIP-ʧʝʨʝʢʣʶʯʘʪʝʣʴ S1 ʚ ʧʦʣʦʞʝʥʠʝ 1 (ʜʣʷ ʨʝʟʝʨʚʥʦʛʦ ʥʘʛʨʝʚʘʪʝʣʷ ʥʘ 3 ʢɺʪ) ʠʣʠ ʚ ʧʦʣʦʞʝʥʠʝ 
2 (ʜʣʷ ʨʝʟʝʨʚʥʦʛʦ ʥʘʛʨʝʚʘʪʝʣʷ ʥʘ 6 ʢɺʪ), ʩʤ. ʨʘʟʜʝʣ 9.1.1 ʅʘʩʪʨʦʡʢʘ ʬʫʥʢʮʠʡ.



ɹʣʦʢ 4ï16 ʢɺʪ

ʂʦʜ ʉʦʝʜʠʥʠʪʴ ʩ
1 SL1
2 SL2
3 H
 4 C
15 L1
5 1ON
 6 1OFF
16 N
7 2ON
8 2OFF
17 N
9 P_c
21 N
10 P_o
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11 P_s
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16 N
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ʂʦʜ ʉʦʝʜʠʥʠʪʴ ʩ
1 A
2 B
3 X
4 Y
5 E
6 P

7 Q

9 H1
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CN30
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Ŷ
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Ŷ
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ʂʦʜ ʉʦʝʜʠʥʠʪʴ ʩ
26 R2
30 R1
31 DFT2
32 DFT1
25 HT
29 N
27 AHS1
28 AHS2
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ŵ
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ʅʘʨʫʞʥʳʡ ʙʣʦʢ

8.8.6 ʉʦʝʜʠʥʝʥʠʷ ʜʣʷ ʜʨʫʛʠʭ ʢʦʤʧʦʥʝʥʪʦʚ

ʇʦʨʪ ʩʠʛʥʘʣʘ ʫʧʨʘʚʣʝʥʠʷ ʥʘʛʨʫʟʢʦʡ ɼʚʘ ʪʠʧʘ ʧʦʨʪʦʚ ʩʠʛʥʘʣʘ ʫʧʨʘʚʣʝʥʠʷ:

ʊʠʧ 1: ʩʫʭʦʡ ʨʘʟʲʝʤ ʙʝʟ ʥʘʧʨʷʞʝʥʠʷ.

ʊʠʧ 2: ʧʦʨʪ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʠʛʥʘʣ ʥʘʧʨʷʞʝʥʠʝʤ 220 ɺ. ɽʩʣʠ ʪʦʢ ʥʘʛʨʫʟʢʠ < 0,2 ɸ, ʥʘʛʨʫʟʢʘ ʤʦʞʝʪ ʧʦʜʢʣʶʯʘʪʴʩʷ ʢ ʧʦʨʪʫ 
ʥʘʧʨʷʤʫʶ.

ɽʩʣʠ ʪʦʢ ʥʘʛʨʫʟʢʠ Ó 0,2 ɸ, ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʥʘʛʨʫʟʢʠ ʪʨʝʙʫʝʪʩʷ ʢʦʥʪʘʢʪʦʨ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ.
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ʇʦʜʘʯʘ ʧʠʪʘʥʠʷ ʥʘ 
ʚʥʫʪʨʝʥʥʠʡ ʙʣʦʢ

ɼʦʧʦʣʥʠʪʝʣʴʥʳʡ 
ʠʩʪʦʯʥʠʢ ʪʝʧʣʘ

ʕʣʝʢʪʨʠʯʝʩʢʘʷ ʥʘʛʨʝʚʘʪʝʣʴʥʘʷ 
ʣʝʥʪʘ ʜʣʷ ʟʘʱʠʪʳ ʦʪ 

ʟʘʤʝʨʟʘʥʠʷ (ʚʥʝʰʥʷʷ)

ɿʘʧʫʩʢ 
ʨʘʟʤʦʨʘʞʠʚʘʥʠʷ

ɺʥʫʪʨʝʥʥʠʡ 
ʧʘʨʘʣʣʝʣʴʥʳʡ ʧʦʨʪ 

ʤʘʰʠʥʳ

ʇʨʦʚʦʜʥʦʡ ʧʫʣʴʪ 
ʫʧʨʘʚʣʝʥʠʷ

ɺʭʦʜʥʦʡ ʩʠʛʥʘʣ 
ʩʦʣʥʝʯʥʳʭ ʙʘʪʘʨʝʡ

ɺʭʦʜ ʢʦʤʥ. 
ʪʝʨʤʦʩʪʘʪʘ (ʚʳʩʦʢʦʝ 

ʥʘʧʨʷʞʝʥʠʝ)

ʅʘʩʦʩ ʉ
(ʥʘʩʦʩ ʟʦʥʳ 2)

ʅʘʨʫʞʥʳʡ ʮʠʨʢʫʣʷʮʠʦʥʥʳʡ 
ʥʘʩʦʩ/ʥʘʩʦʩ ʟʦʥʳ 1

ʅʘʩʦʩ ʥʘ ʩʦʣʥʝʯʥʦʡ 
ʵʥʝʨʛʠʠ

ɺʩʧʦʤʦʛʘʪʝʣʴʥʳʡ 
ʥʘʛʨʝʚʘʪʝʣʴ ʙʘʢʘ

ɺʥʫʪʨʝʥʥʠʡ ʨʝʟʝʨʚʥʳʡ 
ʥʘʛʨʝʚʘʪʝʣʴ 1



1) ɺʭʦʜʥʦʡ ʩʠʛʥʘʣ ʩʦʣʥʝʯʥʳʭ ʙʘʪʘʨʝʡ

ʅʘʧʨʷʞʝʥʠʝ

ʄʘʢʩ. ʨʘʙʦʯʠʡ ʪʦʢ (A)

ʈʘʟʤʝʨ ʧʨʦʚʦʜʘ (ʤʤ2)

220-240VAC

0,2

0,75

ATCO

TCO

1 2 3  4 5  6 7 8 9 10 11  12
2423  21   2019  1813 1415   16 17   

CN11
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CN30CN7
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ʊʠʧ 2
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A2

2468
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13 16
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CN30CN7
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28
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CN30CN7
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2) ɼʣʷ 3-ʭʦʜ. ʢʣʘʧʘʥʦʚ SV1, SV2 ʠ SV3

SV1

5 6 16

5  6
16

CN11

25 26 1 2 3 4 5
6 7 8 9 10

CN30CN7

27 28

29 30 31 32
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ʇʦʨʪ ʩʠʛʥʘʣʘ ʫʧʨʘʚʣʝʥʠʷ ʚʥʫʪʨʝʥʥʝʛʦ ʙʣʦʢʘ: ʚ 
CN11/CN7 ʠʤʝʶʪʩʷ ʩʦʝʜʠʥʝʥʠʷ ʜʣʷ ʩʦʣʥʝʯʥʳʭ 
ʙʘʪʘʨʝʡ, 3-ʭʦʜʦʚʦʛʦ ʢʣʘʧʘʥʘ, ʥʘʩʦʩʘ, 
ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʥʘʛʨʝʚʘʪʝʣʷ ʠ ʪ. ʧ.

ʈʘʟʚʦʜʢʘ ʜʝʪʘʣʝʡ ʧʦʢʘʟʘʥʘ ʥʠʞʝ:

ɺʍʆɼʅʆʁ ʈɸɿʒɽʄ ɼʃʗ 
ʉʆʃʅɽʏʅʓʍ ɹɸʊɸʈɽʁ 
220ï240 ɺ ʧʝʨʝʤ. ʪʦʢʘ



SV2

7 8

17  

CN11

25 26
1 2 3 4 5

6 7 8 9 10

CN7 CN30

27 28

29 30 31 32

87 71

a) ʇʨʦʮʝʜʫʨʘ

ʅʘʜʝʞʥʦ ʟʘʢʨʝʧʠʪʝ ʢʘʙʝʣʴ.

3) ɼʣʷ ʫʜʘʣʝʥʥʦʛʦ ʦʩʪʘʥʦʚʘ:

4) ɼʣʷ ʥʘʩʦʩʘ ʉ ʠ ʥʘʩʦʩʘ ɻɺʉ:

ʊʠʧ ʩʠʛʥʘʣʘ ʧʦʨʪʘ ʫʧʨʘʚʣʝʥʠʷ

ʅʘʧʨʷʞʝʥʠʝ

ʄʘʢʩ. ʨʘʙʦʯʠʡ ʪʦʢ (A)

ʈʘʟʤʝʨ ʧʨʦʚʦʜʘ (ʤʤ2)

ʊʠʧ 2

220-240VAC

0,2

0,75
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ɿɸʄʂʅʋʊ: ʆʉʊɸʅʆɺ

ʅʘʩʦʩ ʉ (ʥʘʩʦʩ ʟʦʥʳ 2)

P-d

ʅʘʩʦʩ ɻɺʉ

CN32

SW9
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ʇʦʜʢʣʶʯʠʪʝ ʢʘʙʝʣʴ ʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʢʣʝʤʤʘʤ, 
ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ.



CN4

S1

ʅʘʧʨʷʞʝʥʠʝ

ʄʘʢʩ. ʨʘʙʦʯʠʡ ʪʦʢ (A)

ʈʘʟʤʝʨ ʧʨʦʚʦʜʘ (ʤʤ2)

220-240VAC

0,2

0,75

ʄʝʪʦʜ C

RT1

ʀʉʊʆʏʅ.
ʇʀʊɸʅʀʗ

RT2
ʀʉʊʆʏʅ.
ʇʀʊɸʅʀʗ

   

CN11

25 26 1 2 3 4 5
6 7 8 9 10

CN7 CN30

27 28

29 30 31 3215
3 4

(ʫʧʨʘʚʣʝʥʠʝ ʜʚʫʤʷ ʟʦʥʘʤʠ)
CH

L1

ʄʝʪʦʜ ɸ (ʫʧʨʘʚʣʝʥʠʝ ʨʝʞʠʤʦʤ)

ʄʝʪʦʜ B (ʫʧʨʘʚʣʝʥʠʝ ʦʜʥʦʡ ʟʦʥʦʡ)

ʄʝʪʦʜ C (ʫʧʨʘʚʣʝʥʠʝ ʜʚʫʤʷ ʟʦʥʘʤʠ)

ʟʦʥʘ1 ʟʦʥʘ2

ʄʝʪʦʜ B
(ʫʧʨʘʚʣʝʥʠʝ ʦʜʥʦʡ ʟʦʥʦʡ)

RT1

C

ʀʉʊʆʏʅ. ʇʀʊɸʅʀʗ

H

ʄʝʪʦʜ ɸ
(ʫʧʨʘʚʣʝʥʠʝ ʨʝʞʠʤʦʤ)

RT1
ʀʉʊʆʏʅ. ʇʀʊɸʅʀʗ

ʂʦʤʥ. ʪʝʨʤʦʩʪʘʪ ʪʠʧʘ 1 (ʚʳʩʦʢʦʝ ʥʘʧʨʷʞʝʥʠʝ):

3 15 4

   

CN11

25 26 1 2 3 4 5
6 7 8 9 10

CN7 CN30

27 28

29 30 31 3215
3 4

   

CN11

25 26 1 2 3 4 5
6 7 8 9 10

CN7 CN30

27 28

29 30 31 3215
3

L1

L1H

ʇʈʀʄɽʏɸʅʀɽ

a) ʇʨʦʮʝʜʫʨʘ
ʇʦʜʢʣʶʯʠʪʝ ʢʘʙʝʣʴ ʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʢʣʝʤʤʘʤ,
ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ.

ʅʘʜʝʞʥʦ ʟʘʢʨʝʧʠʪʝ ʢʘʙʝʣʴ.

ʊʠʧ ʩʠʛʥʘʣʘ ʧʦʨʪʘ ʫʧʨʘʚʣʝʥʠʷ

ʅʘʧʨʷʞʝʥʠʝ

ʄʘʢʩ. ʨʘʙʦʯʠʡ ʪʦʢ (A)

ʈʘʟʤ. ʧʨʦʚʦʜʢʠ (ʤʤ2)

ʊʠʧ 2

220ï240 VAC

0,2

0,75

ʂʦʤʥʘʪʥʳʡ ʪʝʨʤʦʩʪʘʪ ʪʠʧʘ 1 (ʚʳʩʦʢʦʝ ʥʘʧʨʷʞʝʥʠʝ): 
çʇʀʊɸʅʀɽ ɺʍʆɼè ʧʦʜʘʝʪ ʨʘʙʦʯʝʝ ʥʘʧʨʷʞʝʥʠʝ ʥʘ RT, ʥʝ 
ʧʦʜʘʝʪ ʥʘʧʨʷʞʝʥʠʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʨʘʟʲʝʤ RT. ʇʦʨʪ ç15 
L1è ʧʦʜʘʝʪ ʥʘʧʨʷʞʝʥʠʝ 220 ɺ ʥʘ ʨʘʟʲʝʤ RT. ʇʦʨʪ ç15 L1è 
ʧʦʜʢʣʶʯʘʝʪʩʷ ʦʪ ʧʦʨʪʘ ʦʩʥʦʚʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ L 
1-ʬʘʟʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ.

ʂʦʤʥʘʪʥʳʡ ʪʝʨʤʦʩʪʘʪ ʪʠʧʘ 2 (ʚʳʩʦʢʦʝ ʥʘʧʨʷʞʝʥʠʝ): 
çʇʀʊɸʅʀɽ ɺʍʆɼè ʧʦʜʘʝʪ ʨʘʙʦʯʝʝ ʥʘʧʨʷʞʝʥʠʝ ʥʘ RT

5) ɼʣʷ ʢʦʤʥʘʪʥʦʛʦ ʪʝʨʤʦʩʪʘʪʘ:

38

ʉʫʱʝʩʪʚʫʝʪ ʜʚʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʝʪʦʜʘ ʧʦʜʢʣʶʯʝʥʠʷ 
ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʢʦʤʥʘʪʥʦʛʦ ʪʝʨʤʦʩʪʘʪʘ. ʉʫʱʝʩʪʚʫʝʪ ʪʨʠ ʩʧʦʩʦʙʘ ʧʦʜʢʣʶʯʝʥʠʷ ʢʘʙʝʣʷ ʪʝʨʤʦʩʪʘʪʘ (ʢʘʢ 

ʦʧʠʩʘʥʦ ʥʘ ʨʠʩʫʥʢʝ ʚʳʰʝ), ʠ ʵʪʦ ʟʘʚʠʩʠʪ ʦʪ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ.

RT ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʠʛʥʘʣ ʧʝʨʝʢʣʶʯʝʥʠʷ ʜʣʷ ʫʩʪʨʦʡʩʪʚʘ. ɺ ʧʦʣʴʟ. 
ʠʥʪʝʨʬʝʡʩʝ çɼʃʗ ʊɽʍʆɹʉʃʋɾ.è ʫʩʪʘʥʦʚʠʪʝ çʂʆʄʅ. 
ʊɽʈʄʆʉʊɸʊè ʥʘ çʆɼʅɸ ɿʆʅɸè: 
B.1 ʂʦʛʜʘ ʠʟʤʝʨʝʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʫʩʪʨʦʡʩʪʚʘ ʩʦʩʪʘʚʣʷʝʪ 230 ɺ 
ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʤʝʞʜʫ H ʠ L1, ʫʩʪʨʦʡʩʪʚʦ ʚʢʣʶʯʘʝʪʩʷ.
B.2 ʂʦʛʜʘ ʠʟʤʝʨʝʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʫʩʪʨʦʡʩʪʚʘ ʩʦʩʪʘʚʣʷʝʪ 0 ɺ 
ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʤʝʞʜʫ H ʠ L1, ʫʩʪʨʦʡʩʪʚʦ ʚʳʢʣʶʯʘʝʪʩʷ.

ɽʩʣʠ ʚʥʫʪʨʝʥʥʠʡ ʙʣʦʢ ʩʦʝʜʠʥʝʥ ʩ ʜʚʫʤʷ ʢʦʤʥʘʪʥʳʤʠ 
ʪʝʨʤʦʩʪʘʪʘʤʠ, ʚ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʤ ʠʥʪʝʨʬʝʡʩʝ çɼʃʗ 
ʊɽʍʆɹʉʃʋɾ.è ʫʩʪʘʥʦʚʠʪʝ ʧʘʨʘʤʝʪʨ çʂʆʄʅ. ʊɽʈʄʆʉʊɸʊè 
çɼɺʆʁʅ.ɿʆʅɸè:
C.1 ʂʦʛʜʘ ʠʟʤʝʨʝʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʫʩʪʨʦʡʩʪʚʘ ʩʦʩʪʘʚʣʷʝʪ 230 ɺ 
ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʤʝʞʜʫ H ʠ L1, ʟʦʥʘ 1 ʚʢʣʶʯʘʝʪʩʷ. ʂʦʛʜʘ 
ʠʟʤʝʨʝʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʫʩʪʨʦʡʩʪʚʘ ʩʦʩʪʘʚʣʷʝʪ 0 ɺ ʧʝʨʝʤʝʥʥʦʛʦ 
ʪʦʢʘ ʤʝʞʜʫ H ʠ L1, ʟʦʥʘ 1 ʚʳʢʣʶʯʘʝʪʩʷ.
C.2 ʂʦʛʜʘ ʠʟʤʝʨʝʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʫʩʪʨʦʡʩʪʚʘ ʩʦʩʪʘʚʣʷʝʪ 230 ɺ 
ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʤʝʞʜʫ C ʠ L1, ʟʦʥʘ 2 ʚʢʣʶʯʘʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 
ʩ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʢʨʠʚʦʡ. ʂʦʛʜʘ ʠʟʤʝʨʝʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʫʩʪʨʦʡʩʪʚʘ 
ʩʦʩʪʘʚʣʷʝʪ 0 ɺ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʤʝʞʜʫ C ʠ L1, ʟʦʥʘ 2 
ʚʳʢʣʶʯʘʝʪʩʷ.
C.3 ʂʦʛʜʘ ʠʟʤʝʨʝʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʤʝʞʜʫ H-L1 ʠ C-L1 ʩʦʩʪʘʚʣʷʝʪ 0 
ɺ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ, ʫʩʪʨʦʡʩʪʚʦ ʚʳʢʣʶʯʘʝʪʩʷ.
C.4 ʂʦʛʜʘ ʠʟʤʝʨʝʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʤʝʞʜʫ H-L1 ʠ C-L1 ʩʦʩʪʘʚʣʷʝʪ 
230 ɺ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ, ʚʢʣʶʯʘʶʪʩʷ ʦʙʝ ʟʦʥʳ ð ʟʦʥʘ 1 ʠ ʟʦʥʘ 2.

RT ʤʦʞʝʪ ʫʧʨʘʚʣʷʪʴ ʥʘʛʨʝʚʦʤ ʠ ʦʭʣʘʞʜʝʥʠʝʤ ʠʥʜʠʚʠʜʫʘʣʴʥʦ, ʢʘʢ 
ʢʦʥʪʨʦʣʣʝʨ ʜʣʷ 4-ʪʨʫʙʥʦʛʦ FCU. ɽʩʣʠ ʚʥʫʪʨʝʥʥʠʡ ʙʣʦʢ ʩʦʝʜʠʥʝʥ ʩ 
ʚʥʝʰʥʠʤ ʨʝʛʫʣʷʪʦʨʦʤ ʪʝʤʧʝʨʘʪʫʨʳ, ʚ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʤ 
ʠʥʪʝʨʬʝʡʩʝ çɼʃʗ ʊɽʍʆɹʉʃʋɾ.è ʫʩʪʘʥʦʚʠʪʝ ʧʘʨʘʤʝʪʨ çʂʆʄʅ. 
ʊɽʈʄʆʉʊɸʊè çʋʉʊ.ʈɽɾʀʄè: 
A.1 ʂʦʛʜʘ ʠʟʤʝʨʝʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʫʩʪʨʦʡʩʪʚʘ ʩʦʩʪʘʚʣʷʝʪ 230 ɺ 
ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʤʝʞʜʫ ʉ ʠ L1, ʫʩʪʨʦʡʩʪʚʦ ʨʘʙʦʪʘʝʪ ʚ ʨʝʞʠʤʝ 
ʦʭʣʘʞʜʝʥʠʷ.
A.2 ʂʦʛʜʘ ʠʟʤʝʨʝʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʫʩʪʨʦʡʩʪʚʘ ʩʦʩʪʘʚʣʷʝʪ 230 ɺ 
ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʤʝʞʜʫ H ʠ L1, ʫʩʪʨʦʡʩʪʚʦ ʨʘʙʦʪʘʝʪ ʚ ʨʝʞʠʤʝ 
ʥʘʛʨʝʚʘʥʠʷ.
A.3 ʂʦʛʜʘ ʠʟʤʝʨʝʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʫʩʪʨʦʡʩʪʚʘ ʩʦʩʪʘʚʣʷʝʪ 0 ɺ 
ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʧʦ ʦʙʝʠʤ ʩʪʦʨʦʥʘʤ (C-L1, H-L1), ʫʩʪʨʦʡʩʪʚʦ 
ʧʨʝʢʨʘʱʘʝʪ ʨʘʙʦʪʘʪʴ ʚ ʨʝʞʠʤʝ ʥʘʛʨʝʚʘ ʠʣʠ ʦʭʣʘʞʜʝʥʠʷ.
A.4 ʂʦʛʜʘ ʠʟʤʝʨʝʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʫʩʪʨʦʡʩʪʚʘ ʩʦʩʪʘʚʣʷʝʪ 230 ɺ 
ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʧʦ ʦʙʝʠʤ ʩʪʦʨʦʥʘʤ (C-L1, H-L1), ʫʩʪʨʦʡʩʪʚʦ 
ʨʘʙʦʪʘʝʪ ʚ ʨʝʞʠʤʝ ʦʭʣʘʞʜʝʥʠʷ.
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ʀʉʊʆʏʅ.
ʇʀʊɸʅʀʗ

ʀʉʊʆʏʅ.
ʇʀʊɸʅʀʗ

RT2

ʄʝʪʦʜ C
(ʫʧʨʘʚʣʝʥʠʝ ʜʚʫʤʷ ʟʦʥʘʤʠ)

ɿʦʥʘ 1 ɿʦʥʘ 2

RT1
ʀʉʊʆʏʅ. ʇʀʊɸʅʀʗ

ʂʦʤʥʘʪʥʳʡ ʪʝʨʤʦʩʪʘʪ ʪʠʧʘ 2 (ʥʠʟʢʦʝ ʥʘʧʨʷʞʝʥʠʝ):

ʄʝʪʦʜ ɸ
(ʫʧʨʘʚʣʝʥʠʝ ʨʝʞʠʤʦʤ)

CLHT

CLHT

COM

RT1
ʀʉʊʆʏʅ. ʇʀʊɸʅʀʗ

ʄʝʪʦʜ B
(ʫʧʨʘʚʣʝʥʠʝ ʦʜʥʦʡ ʟʦʥʦʡ)

HT COM

39

ʉʫʱʝʩʪʚʫʝʪ ʪʨʠ ʩʧʦʩʦʙʘ ʧʦʜʢʣʶʯʝʥʠʷ ʢʘʙʝʣʷ ʪʝʨʤʦʩʪʘʪʘ 
(ʢʘʢ ʦʧʠʩʘʥʦ ʥʘ ʨʠʩʫʥʢʝ ʚʳʰʝ), ʠ ʵʪʦ ʟʘʚʠʩʠʪ ʦʪ ʦʙʣʘʩʪʠ 
ʧʨʠʤʝʥʝʥʠʷ.

ʄʝʪʦʜ ɸ (ʫʧʨʘʚʣʝʥʠʝ ʨʝʞʠʤʦʤ)
RT ʤʦʞʝʪ ʫʧʨʘʚʣʷʪʴ ʥʘʛʨʝʚʦʤ ʠ ʦʭʣʘʞʜʝʥʠʝʤ ʠʥʜʠʚʠʜʫʘʣʴʥʦ, ʢʘʢ 
ʢʦʥʪʨʦʣʣʝʨ ʜʣʷ 4-ʪʨʫʙʥʦʛʦ FCU. ɽʩʣʠ ʚʥʫʪʨʝʥʥʠʡ ʙʣʦʢ ʩʦʝʜʠʥʝʥ ʩ 
ʚʥʝʰʥʠʤ ʨʝʛʫʣʷʪʦʨʦʤ ʪʝʤʧʝʨʘʪʫʨʳ, ʚ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʤ 
ʠʥʪʝʨʬʝʡʩʝ çɼʃʗ ʊɽʍʆɹʉʃʋɾ.è ʫʩʪʘʥʦʚʠʪʝ ʧʘʨʘʤʝʪʨ çʂʆʄʅ. 
ʊɽʈʄʆʉʊɸʊè çʋʉʊ.ʈɽɾʀʄè: 
A.1 ʂʦʛʜʘ ʠʟʤʝʨʝʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʫʩʪʨʦʡʩʪʚʘ ʩʦʩʪʘʚʣʷʝʪ 12 ɺ 
ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʤʝʞʜʫ CL ʠ COM, ʫʩʪʨʦʡʩʪʚʦ ʨʘʙʦʪʘʝʪ ʚ ʨʝʞʠʤʝ 
ʦʭʣʘʞʜʝʥʠʷ.
A.2 ʂʦʛʜʘ ʠʟʤʝʨʝʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʫʩʪʨʦʡʩʪʚʘ ʩʦʩʪʘʚʣʷʝʪ 12 ɺ 
ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʤʝʞʜʫ HT ʠ COM, ʫʩʪʨʦʡʩʪʚʦ ʨʘʙʦʪʘʝʪ ʚ ʨʝʞʠʤʝ 
ʥʘʛʨʝʚʘʥʠʷ.
A.3 ʂʦʛʜʘ ʠʟʤʝʨʝʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʫʩʪʨʦʡʩʪʚʘ ʩʦʩʪʘʚʣʷʝʪ 0 ɺ 
ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʧʦ ʦʙʝʠʤ ʩʪʦʨʦʥʘʤ (CL-COM, HT-COM), ʫʩʪʨʦʡʩʪʚʦ 
ʧʨʝʢʨʘʱʘʝʪ ʨʘʙʦʪʘʪʴ ʚ ʨʝʞʠʤʝ ʥʘʛʨʝʚʘ ʠʣʠ ʦʭʣʘʞʜʝʥʠʷ.
A.4 ʂʦʛʜʘ ʠʟʤʝʨʝʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʫʩʪʨʦʡʩʪʚʘ ʩʦʩʪʘʚʣʷʝʪ 12 ɺ 
ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʧʦ ʦʙʝʠʤ ʩʪʦʨʦʥʘʤ (CL-COM, HT-COM), ʫʩʪʨʦʡʩʪʚʦ 
ʨʘʙʦʪʘʝʪ ʚ ʨʝʞʠʤʝ ʦʭʣʘʞʜʝʥʠʷ.

ʄʝʪʦʜ B (ʫʧʨʘʚʣʝʥʠʝ ʦʜʥʦʡ ʟʦʥʦʡ)

RT ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʠʛʥʘʣ ʧʝʨʝʢʣʶʯʝʥʠʷ ʜʣʷ ʫʩʪʨʦʡʩʪʚʘ. ɺ ʧʦʣʴʟ. 
ʠʥʪʝʨʬʝʡʩʝ çɼʃʗ ʊɽʍʆɹʉʃʋɾ.è ʫʩʪʘʥʦʚʠʪʝ çʂʆʄʅ. 
ʊɽʈʄʆʉʊɸʊè ʥʘ çʆɼʅɸ ɿʆʅɸè:
B.1 ʂʦʛʜʘ ʠʟʤʝʨʝʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʫʩʪʨʦʡʩʪʚʘ ʩʦʩʪʘʚʣʷʝʪ 12 ɺ 
ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʤʝʞʜʫ HT ʠ COM, ʫʩʪʨʦʡʩʪʚʦ ʚʢʣʶʯʘʝʪʩʷ.
B.2 ʂʦʛʜʘ ʠʟʤʝʨʝʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʫʩʪʨʦʡʩʪʚʘ ʩʦʩʪʘʚʣʷʝʪ 0 ɺ 
ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʤʝʞʜʫ HT ʠ COM, ʫʩʪʨʦʡʩʪʚʦ ʚʳʢʣʶʯʘʝʪʩʷ.

ʄʝʪʦʜ C (ʫʧʨʘʚʣʝʥʠʝ ʜʚʫʤʷ ʟʦʥʘʤʠ)
ɽʩʣʠ ʚʥʫʪʨʝʥʥʠʡ ʙʣʦʢ ʩʦʝʜʠʥʝʥ ʩ ʜʚʫʤʷ ʢʦʤʥʘʪʥʳʤʠ 
ʪʝʨʤʦʩʪʘʪʘʤʠ, ʚ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʤ ʠʥʪʝʨʬʝʡʩʝ çɼʃʗ 
ʊɽʍʆɹʉʃʋɾ.è ʫʩʪʘʥʦʚʠʪʝ ʧʘʨʘʤʝʪʨ çʂʆʄʅ. ʊɽʈʄʆʉʊɸʊè 
çɼɺʆʁʅ.ɿʆʅɸè:
C.1 ʂʦʛʜʘ ʠʟʤʝʨʝʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʫʩʪʨʦʡʩʪʚʘ ʩʦʩʪʘʚʣʷʝʪ 12 ɺ 
ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʤʝʞʜʫ HT ʠ COM, ʟʦʥʘ 1 ʚʢʣʶʯʘʝʪʩʷ. ʂʦʛʜʘ 
ʠʟʤʝʨʝʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʫʩʪʨʦʡʩʪʚʘ ʩʦʩʪʘʚʣʷʝʪ 0 ɺ ʧʦʩʪʦʷʥʥʦʛʦ 
ʪʦʢʘ ʤʝʞʜʫ HT ʠ COM, ʟʦʥʘ 1 ʚʳʢʣʶʯʘʝʪʩʷ.
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C.2 ʂʦʛʜʘ ʠʟʤʝʨʝʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʫʩʪʨʦʡʩʪʚʘ ʩʦʩʪʘʚʣʷʝʪ 12 ɺ 
ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʤʝʞʜʫ CL ʠ COM, ʟʦʥʘ 2 ʚʢʣʶʯʘʝʪʩʷ ʚ 
ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʢʨʠʚʦʡ. ʂʦʛʜʘ ʠʟʤʝʨʝʥʥʦʝ 
ʥʘʧʨʷʞʝʥʠʝ ʫʩʪʨʦʡʩʪʚʘ ʩʦʩʪʘʚʣʷʝʪ 0 ɺ ʤʝʞʜʫ CL ʠ COM, ʟʦʥʘ 2 
ʚʳʢʣʶʯʘʝʪʩʷ.
C.3 ʂʦʛʜʘ ʠʟʤʝʨʝʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʤʝʞʜʫ HT-COM ʠ CL-COM 
ʩʦʩʪʘʚʣʷʝʪ 0 ɺ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ, ʫʩʪʨʦʡʩʪʚʦ ʚʳʢʣʶʯʘʝʪʩʷ.
C.4 ʂʦʛʜʘ ʠʟʤʝʨʝʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʤʝʞʜʫ HT-COM ʠ CL-COM 
ʩʦʩʪʘʚʣʷʝʪ 12 ɺ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ, ʚʢʣʶʯʘʶʪʩʷ ʦʙʝ ʟʦʥʳ ð ʟʦʥʘ 1 ʠ 
ʟʦʥʘ 2.

a) ʇʨʦʮʝʜʫʨʘ
ʇʦʜʢʣʶʯʠʪʝ ʢʘʙʝʣʴ ʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʢʣʝʤʤʘʤ, ʢʘʢ
ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ.
ɿʘʢʨʝʧʠʪʝ ʢʘʙʝʣʴ ʩ ʧʦʤʦʱʴʶ ʩʪʷʞʝʢ ʥʘ ʢʨʝʧʣʝʥʠʷʭ ʜʣʷ
ʩʪʷʞʝʢ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʦʪʩʫʪʩʪʚʠʝ ʤʝʭʘʥʠʯʝʩʢʠʭ
ʥʘʧʨʷʞʝʥʠʡ.

ʇʨʦʚʦʜʢʘ ʪʝʨʤʦʩʪʘʪʘ ʜʦʣʞʥʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʥʘʩʪʨʦʡʢʘʤ 
ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ. ʉʤ. ʢʦʤʥʘʪʥʳʡ ʪʝʨʤʦʩʪʘʪ
ʕʣʝʢʪʨʦʧʠʪʘʥʠʝ ʤʘʰʠʥʳ ʠ ʢʦʤʥʘʪʥʦʛʦ ʪʝʨʤʦʩʪʘʪʘ ʜʦʣʞʥʦ 
ʙʳʪʴ ʧʦʜʢʣʶʯʝʥʦ ʢ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʥʝʡʪʨʘʣʴʥʦʡ ʣʠʥʠʠ.

ʇʈʀʄɽʏɸʅʀɽ

ɽʩʣʠ ʜʣʷ ʧʘʨʘʤʝʪʨʘ çʂʆʄʅ. ʊɽʈʄʆʉʊɸʊè ʥʝ 
ʫʩʪʘʥʦʚʣʝʥʦ ʟʥʘʯʝʥʠʝ çʅɽʊè, ʜʣʷ ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʳ ʚ 
ʧʦʤʝʱʝʥʠʠ Ta ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʟʘʜʘʥʦ ʜʦʧʫʩʪʠʤʦʝ 
ʟʥʘʯʝʥʠʝ
ɿʦʥʘ 2 ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʪʦʣʴʢʦ ʚ ʨʝʞʠʤʝ ʥʘʛʨʝʚʘ, ʢʦʛʜʘ 
ʨʝʞʠʤ ʦʭʣʘʞʜʝʥʠʷ ʫʩʪʘʥʦʚʣʝʥ ʥʘ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʤ 
ʠʥʪʝʨʬʝʡʩʝ ʠ ʟʦʥʘ 1 ʚʳʢʣʶʯʝʥʘ, CL ʚ ʟʦʥʝ 2 ʟʘʢʨʳʚʘʝʪʩʷ, 
ʩʠʩʪʝʤʘ ʧʦ-ʧʨʝʞʥʝʤʫ ʦʩʪʘʝʪʩʷ çʚʳʢʣʶʯʝʥʥʦʡè. ɺʦ ʚʨʝʤʷ 
ʫʩʪʘʥʦʚʢʠ ʧʨʦʚʦʜʢʘ ʪʝʨʤʦʩʪʘʪʦʚ ʜʣʷ ʟʦʥʳ 1 ʠ ʟʦʥʳ 2 
ʜʦʣʞʥʘ ʙʳʪʴ ʧʨʘʚʠʣʴʥʦʡ.

ʋʩʪʨʦʡʩʪʚʦ ʧʦʩʳʣʘʝʪ ʥʘ ʥʘʛʨʝʚʘʪʝʣʴ ʪʦʣʴʢʦ 
ʩʠʛʥʘʣ ʚʢʣʶʯʝʥʠʷ/ʚʳʢʣʶʯʝʥʠʷ.

7) ɼʣʷ ʫʧʨʘʚʣʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ
ʠʩʪʦʯʥʠʢʦʤ ʪʝʧʣʘ: 

8) ɼʣʷ ʚʳʭʦʜʘ ʩʠʛʥʘʣʘ ʨʘʟʤʦʨʘʞʠʚʘʥʠʷ

ʊʠʧ ʩʠʛʥʘʣʘ ʧʦʨʪʘ ʫʧʨʘʚʣʝʥʠʷ

ʅʘʧʨʷʞʝʥʠʝ

ʄʘʢʩ. ʨʘʙʦʯʠʡ ʪʦʢ (A) 

ʈʘʟʤ. ʧʨʦʚʦʜʢʠ (ʤʤ2)

ʊʠʧ 2

220ï240 VAC

0,2

0,75

ʕʪʘ ʯʘʩʪʴ ʦʪʥʦʩʠʪʩʷ ʪʦʣʴʢʦ ʢ ʙʘʟʦʚʦʡ ʚʝʨʩʠʠ. ɺ ʚʝʨʩʠʠ ʧʦ 
ʠʥʜʠʚʠʜʫʘʣʴʥʦʤʫ ʟʘʢʘʟʫ ʚ ʙʣʦʢʝ ʫʩʪʘʥʦʚʣʝʥ ʠʥʪʝʨʚʘʣʴʥʳʡ 
ʨʝʟʝʨʚʥʳʡ ʥʘʛʨʝʚʘʪʝʣʴ, ʧʦʵʪʦʤʫ ʚʥʫʪʨʝʥʥʠʡ ʙʣʦʢ ʥʝ ʜʦʣʞʝʥ 
ʙʳʪʴ ʧʦʜʢʣʶʯʝʥ ʢ ʢʘʢʦʤʫ-ʣʠʙʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤʫ ʠʩʪʦʯʥʠʢʫ 
ʪʝʧʣʘ.

ʇʈɽɼʋʇʈɽɾɼɽʅʀɽ

ɼʦʧʦʣʥʠʪʝʣʴʥʳʡ ʠʩʪʦʯʥʠʢ 
ʪʝʧʣʘ
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11) ɼʣʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʝʪʠ (SMART GRID):

KM5
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9) ɼʣʷ ʥʘʨʫʞ. ʮʠʨʢ. ʥʘʩʦʩʘ P_o:

KM2
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ʊʠʧ ʩʠʛʥʘʣʘ ʧʦʨʪʘ ʫʧʨʘʚʣʝʥʠʷ

ʅʘʧʨʷʞʝʥʠʝ

ʄʘʢʩ. ʨʘʙʦʯʠʡ ʪʦʢ (A) 

ʈʘʟʤ. ʧʨʦʚʦʜʢʠ (ʤʤ2)

ʊʠʧ 1

220ï240 VAC

0,2

0,75

10) ɼʣʷ ʨʝʟʝʨʚʥʦʛʦ ʥʘʛʨʝʚʘʪʝʣʷ:
ɺ ʩʪʘʥʜʘʨʪʥʳʭ ʚʥʫʪʨʝʥʥʠʭ ʙʣʦʢʘʭ 60, 100 ʠ 160 
ʚʥʫʪʨʝʥʥʝʛʦ ʨʝʟʝʨʚʥʦʛʦ ʥʘʛʨʝʚʘʪʝʣʷ ʚʦ ʚʥʫʪʨʝʥʥʝʤ ʙʣʦʢʝ 
ʥʝʪ, ʥʦ ʚʥʫʪʨʝʥʥʠʡ ʙʣʦʢ ʤʦʞʝʪ ʙʳʪʴ ʧʦʜʢʣʶʯʝʥ ʢ 
ʚʥʝʰʥʝʤʫ ʨʝʟʝʨʚʥʦʤʫ ʥʘʛʨʝʚʘʪʝʣʶ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ 
ʨʠʩʫʥʢʝ ʥʠʞʝ.

a) ʇʨʦʮʝʜʫʨʘ

ʇʦʜʢʣʶʯʠʪʝ ʢʘʙʝʣʴ ʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʢʣʝʤʤʘʤ, ʢʘʢ 
ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ.

ɿʘʢʨʝʧʠʪʝ ʢʘʙʝʣʴ ʩ ʧʦʤʦʱʴʶ ʩʪʷʞʝʢ ʥʘ ʢʨʝʧʣʝʥʠʷʭ ʜʣʷ 
ʩʪʷʞʝʢ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʦʪʩʫʪʩʪʚʠʝ ʤʝʭʘʥʠʯʝʩʢʠʭ 
ʥʘʧʨʷʞʝʥʠʡ.

ʊʠʧ ʩʠʛʥʘʣʘ ʧʦʨʪʘ ʫʧʨʘʚʣʝʥʠʷ

ʅʘʧʨʷʞʝʥʠʝ

ʄʘʢʩ. ʨʘʙʦʯʠʡ ʪʦʢ (A) 

ʈʘʟʤ. ʧʨʦʚʦʜʢʠ (ʤʤ2)

ʊʠʧ 2

220ï240 VAC

0,2

0,75

ʊʠʧ ʩʠʛʥʘʣʘ ʧʦʨʪʘ ʫʧʨʘʚʣʝʥʠʷ

ʅʘʧʨʷʞʝʥʠʝ

ʄʘʢʩ. ʨʘʙʦʯʠʡ ʪʦʢ (A) 

ʈʘʟʤ. ʧʨʦʚʦʜʢʠ (ʤʤ2)

ʊʠʧ 2

220ï240 VAC

0,2

0,75

ʋʩʪʨʦʡʩʪʚʦ ʠʤʝʝʪ ʬʫʥʢʮʠʶ çʀʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʩʝʪʴè, ʥʘ 
PCB ʠʤʝʝʪʩʷ ʜʚʘ ʧʦʨʪʘ, ʯʪʦʙʳ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ 
ʧʦʜʢʣʶʯʠʪʴ ʩʠʛʥʘʣʳ SG ʠ EVU:
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9 ʇʋʉʂ ʀ ʂʆʅʌʀɻʋʈɸʎʀʗ
ʋʩʪʨʦʡʩʪʚʦ ʜʦʣʞʥʦ ʙʳʪʴ ʥʘʩʪʨʦʝʥʦ ʫʩʪʘʥʦʚʱʠʢʦʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʩʣʦʚʠʷʤʠ ʤʦʥʪʘʞʘ (ʢʣʠʤʘʪ ʩʥʘʨʫʞʠ, ʚʘʨʠʘʥʪʳ ʧʦ 
ʚʳʙʦʨʫ ʠ ʪ. ʜ.) ʠ ʵʢʩʧʝʨʪʠʟʦʡ ʧʦʣʴʟʦʚʘʪʝʣʷ.

ɺʘʞʥʦ, ʯʪʦʙʳ ʫʩʪʘʥʦʚʱʠʢ ʧʨʦʯʠʪʘʣ ʚʩʶ ʠʥʬʦʨʤʘʮʠʶ ʚ ʜʘʥʥʦʡ ʛʣʘʚʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʯʪʦʙʳ ʩʠʩʪʝʤʘ ʙʳʣʘ 
ʥʘʩʪʨʦʝʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʦʙʨʘʟʦʤ.

ɺʅʀʄɸʅʀɽ!
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ʇʨʝʞʜʝ ʯʝʤ ʦʪʢʨʳʚʘʪʴ ʩʝʨʚʠʩʥʫʶ ʧʘʥʝʣʴ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ ʢʦʨʦʙʢʠ ʠ ʚʥʦʩʠʪʴ ʢʘʢʠʝ-ʣʠʙʦ ʠʟʤʝʥʝʥʠʷ ʚ 
ʥʘʩʪʨʦʡʢʠ DIP-ʧʝʨʝʢʣʶʯʘʪʝʣʷ, ʦʪʢʣʶʯʠʪʝ ʵʣʝʢʪʨʦʧʠʪʘʥʠʝ.

ʇʈɽɼʋʇʈɽɾɼɽʅʀɽ

9.1 ʆʙʟʦʨ ʥʘʩʪʨʦʝʢ DIP-ʧʝʨʝʢʣʶʯʘʪʝʣʷ

9.1.1 ʅʘʩʪʨʦʡʢʘ ʬʫʥʢʮʠʡ
DIP-ʧʝʨʝʢʣʶʯʘʪʝʣʴ S1, S2 ʠ S4 ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʛʣʘʚʥʦʡ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʚʥʫʪʨʝʥʥʝʛʦ ʙʣʦʢʘ (ʩʤ. ç8.3.1 ɻʣʘʚʥʘʷ 
ʧʣʘʪʘ ʫʧʨʘʚʣʝʥʠʷ ʚʥʫʪʨʝʥʥʝʛʦ ʙʣʦʢʘè) ʠ ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʚʘʪʴ ʢʦʥʬʠʛʫʨʘʮʠʶ ʜʣʷ ʤʦʥʪʘʞʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 
ʪʝʨʤʠʩʪʦʨʘ ʠʩʪʦʯʥʠʢʘ ʪʝʧʣʘ, ʤʦʥʪʘʞʘ ʚʪʦʨʦʛʦ ʚʥʫʪʨʝʥʥʝʛʦ ʨʝʟʝʨʚʥʦʛʦ ʥʘʛʨʝʚʘʪʝʣʷ ʠ ʪ. ʜ.

9.2 ʇʝʨʚʦʥʘʯʘʣʴʥʳʡ ʟʘʧʫʩʢ ʧʨʠ ʥʠʟʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʟʜʫʭʘ ʩʥʘʨʫʞʠ
ɺʦ ʚʨʝʤʷ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʟʘʧʫʩʢʘ ʠ ʧʨʠ ʥʠʟʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʜʳ ʚʘʞʥʦ, ʯʪʦʙʳ ʚʦʜʘ ʥʘʛʨʝʚʘʣʘʩʴ ʧʦʩʪʝʧʝʥʥʦ. 
ʅʝʚʳʧʦʣʥʝʥʠʝ ʵʪʦʛʦ ʪʨʝʙʦʚʘʥʠʷ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʨʘʩʪʨʝʩʢʠʚʘʥʠʶ ʙʝʪʦʥʥʳʭ ʧʦʣʦʚ ʠʟ-ʟʘ ʙʳʩʪʨʦʛʦ ʠʟʤʝʥʝʥʠʷ 
ʪʝʤʧʝʨʘʪʫʨʳ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩʚʷʞʠʪʝʩʴ ʩ ʦʪʚʝʪʩʪʚʝʥʥʳʤ ʧʦʜʨʷʜʯʠʢʦʤ ʧʦ ʩʪʨʦʠʪʝʣʴʩʪʚʫ 
ʠʟ ʣʠʪʦʛʦ ʙʝʪʦʥʘ.
ɼʣʷ ʵʪʦʛʦ ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʟʥʘʯʝʥʠʝ ʤʝʞʜʫ 25 ʠ 35 ÁC ʜʣʷ ʤʠʥʠʤʘʣʴʥʦʡ ʟʘʜʘʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʪʦʢʘ ʚʦʜʳ, 
ʥʘʩʪʨʦʠʚ ʧʘʨʘʤʝʪʨ ʚ ʨʘʟʜʝʣʝ çɼʃʗ ʊɽʍʆɹʉʃʋɾ.è. ʉʤ. ʉʇɽʎʀɸʃʔʅ.ʌʋʅʂʎʀʗ.

9.3 ʇʨʦʚʝʨʢʠ ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʨʘʙʦʪʳ
ʇʨʦʚʝʨʢʠ ʧʝʨʝʜ ʧʝʨʚʦʥʘʯʘʣʴʥʳʤ ʟʘʧʫʩʢʦʤ.

1. ɽʩʣʠ ʩʠʛʥʘʣ EVU ʚʢʣʶʯʝʥ, ʠ ʩʠʛʥʘʣ SG ʚʢʣʶʯʝʥ, ʧʦʢʘ ʘʢʪʠʚʝʥ ʨʝʞʠʤ ɻɺʉ, ʪʝʧʣʦʚʦʡ ʥʘʩʦʩ ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ ʩ 
ʧʨʠʦʨʠʪʝʪʦʤ ʨʝʞʠʤʘ ɻɺʉ, ʘ ʟʘʜʘʥʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʨʝʞʠʤʘ ɻɺʉ ʙʫʜʝʪ ʠʟʤʝʥʝʥʘ ʥʘ 70 C. T5 <69 C, TBH ʚʢʣʶʯʝʥ; T5
Ó70 C, ʊɺʅ ʚʳʢʣʶʯʝʥ.
2. ɽʩʣʠ ʩʠʛʥʘʣ EVU ʚʢʣʶʯʝʥ, ʘ ʩʠʛʥʘʣ SG ʚʳʢʣʶʯʝʥ, ʧʦʢʘ ʨʝʞʠʤ ɻɺʉ ʘʢʪʠʚʝʥ ʠ ʨʝʞʠʤ ʚʢʣʶʯʝʥ, ʪʝʧʣʦʚʦʡ ʥʘʩʦʩ ʙʫʜʝʪ 
ʨʘʙʦʪʘʪʴ ʩ ʧʨʠʦʨʠʪʝʪʦʤ ʨʝʞʠʤʘ ɻɺʉ. T5 <T5S-2, TBH ʚʢʣʶʯʝʥ; T5ÓT5S+3, ʊɺʅ ʚʳʢʣʶʯʝʥ.
3. ʂʦʛʜʘ ʩʠʛʥʘʣ EVU ʚʳʢʣʶʯʝʥ ʘ ʩʠʛʥʘʣ SG ʧʦʩʪʫʧʘʝʪ, ʫʩʪʨʦʡʩʪʚʦ ʨʘʙʦʪʘʝʪ ʚ ʥʦʨʤʘʣʴʥʦʤ ʨʝʞʠʤʝ.
4. ɽʩʣʠ ʩʠʛʥʘʣ EVU ʚʳʢʣʶʯʝʥ, ʘ ʩʠʛʥʘʣ SG ʚʳʢʣʶʯʝʥ, ʘʛʨʝʛʘʪ ʨʘʙʦʪʘʝʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʘʛʨʝʛʘʪ ʥʝ ʙʫʜʝʪ 
ʨʘʙʦʪʘʪʴ ʚ ʨʝʞʠʤʝ ɻɺʉ, ʠ TBH ʥʝʜʝʡʩʪʚʠʪʝʣʝʥ, ʬʫʥʢʮʠʷ ʜʝʟʠʥʬʝʢʮʠʠ ʥʝʜʝʡʩʪʚʠʪʝʣʴʥʘ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʚʨʝʤʷ ʨʘʙʦʪʳ 
ʜʣʷ ʦʭʣʘʞʜʝʥʠʷ/ʦʪʦʧʣʝʥʠʷ ð çɺʈɽʄʗ ʈɸɹʆʊʓ SGè, ʟʘʪʝʤ ʙʣʦʢ ʙʫʜʝʪ ʚʳʢʣʶʯʝʥ.

ɺʂʃ.=1 ɺʓʂʃ.=0
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DIP- 
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ʯʘʪʝʣʴ
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ʯʘʪʝʣʴ
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0/0 = ʙʝʟ IBH ʠ AHS
1/0 = ʉ IBH
0/1 = ʉ AHS ʜʣʷ ʨʝʞʠʤʘ 
ʥʘʛʨʝʚʘʥʠʷ
1/1 = ʉ AHS ʜʣʷ ʨʝʞʠʤʘ 
ʥʘʛʨʝʚʘʥʠʷ ʠ ɻɺʉ

3/4

1

3/4

ɺʂʃ.=1 ɺʓʂʃ.=0

S1 S2

ɿʘʚʦʜʩʢʠʝ 
ʥʘʩʪʨʦʡʢʠ

ʉʤ. 
ʵʣʝʢʪʨʦ-
ʫʧʨʘʚʣʷ-
ʝʤʫʶ 
ʵʣʝʢʪʨʠ-
ʯʝʩʢʫʶ 
ʩʭʝʤʫ

ɿʘʚʦʜʩʢʠʝ 
ʥʘʩʪʨʦʡʢʠ

ʉʤ. 
ʵʣʝʢʪʨʦ-
ʫʧʨʘʚʣʷ-
ʝʤʫʶ 
ʵʣʝʢʪʨʠ-
ʯʝʩʢʫʶ 
ʩʭʝʤʫ

ɿʘʚʦʜʩʢʠʝ 
ʥʘʩʪʨʦʡʢʠ

ʉʤ. 
ʵʣʝʢʪʨʦ-
ʫʧʨʘʚʣʷ-
ʝʤʫʶ 
ʵʣʝʢʪʨʠ-
ʯʝʩʢʫʶ 
ʩʭʝʤʫ

ɿʘʧʫʩʢ ʥʘʩʦʩʘ ʆ 
ʯʝʨʝʟ 24 ʯʘʩʘ 
ʙʫʜʝʪ ʥʝʜʝʡʩʪʚ.

ɹʝʟ TBH ʉ TBH

ɿʘʧʫʩʢ ʥʘʩʦʩʘ ʆ 
ʯʝʨʝʟ 24 ʯʘʩʘ 
ʙʫʜʝʪ ʜʝʡʩʪʚ.

S4

1

2

3/4

ɺʂʃ.=1 ɺʓʂʃ.=0

ɿʘʨʝʟʝʨ-
ʚʠʨʦʚʘʥʦ

ɿʘʨʝʟʝʨ-
ʚʠʨʦʚʘʥʦ

ɿʘʨʝʟʝʨʚʠʨʦʚʘʥʦ

0/0 = IBH (ʦʜʥʦʩʪʫʧʝʥʯʘʪʦʝ 
ʫʧʨʘʚʣʝʥʠʝ)
0/1 = IBH (ʜʚʫʭʩʪʫʧʝʥʯʘʪʦʝ 
ʫʧʨʘʚʣʝʥʠʝ)
1/1 = IBH (ʪʨʝʭʩʪʫʧʝʥʯʘʪʦʝ 
ʫʧʨʘʚʣʝʥʠʝ)

0/0=ʥʘʩʦʩ 1
0/1=ʥʘʩʦʩ 2
1/0=ʥʘʩʦʩ 3
1/1=ʥʘʩʦʩ 4

IBH ʜʣʷ 
DHW= 
ʥʝʜʝʡʩʪʚ.

IBH ʜʣʷ 
DHW=
ʜʝʡʩʪʚ.



ʆʇɸʉʅʆʉʊʔ
ʆʪʢʣʶʯʠʪʝ ʧʠʪʘʥʠʝ ʧʝʨʝʜ ʪʝʤ, ʢʘʢ ʧʨʠʩʪʫʧʠʪʴ ʢ ʣʶʙʳʤ ʧʦʜʢʣʶʯʝʥʠʷʤ.

ʇʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʫʩʪʨʦʡʩʪʚʘ, ʧʝʨʝʜ ʚʢʣʶʯʝʥʠʝʤ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʚʳʢʣʶʯʘʪʝʣʷ ʧʨʦʚʝʨ ʪɹʝ ʩʣʝʜʫʶʱʝʝ:

ʇʦʣʝʚʘʷ ʧʨʦʚʦʜʢʘ: ʋʙʝʜʠʪʝʩʴ, ʯʪʦ ʧʦʣʝʚʘʷ ʧʨʦʚʦʜʢʘ ʤʝʞʜʫ ʧʘʥʝʣʴʶ ʤʝʩʪʥʦʛʦ ʧʠʪʘʥʠʷ, ʫʩʪʨʦʡʩʪʚʦʤ ʠ 
ʢʣʘʧʘʥʘʤʠ (ʝʩʣʠ ʧʨʠʤʝʥʠʤʦ), ʫʩʪʨʦʡʩʪʚʦʤ ʠ ʢʦʤʥʘʪʥʳʤ ʪʝʨʤʦʩʪʘʪʦʤ (ʝʩʣʠ ʧʨʠʤʝʥʠʤʦ), ʫʩʪʨʦʡʩʪʚʦʤ ʠ 
ʙʘʢʦʤ ɻɺʉ, ʘ ʪʘʢʞʝ ʫʩʪʨʦʡʩʪʚʦʤ ʠ ʢʦʤʧʣʝʢʪʦʤ ʨʝʟʝʨʚʥʦʛʦ ʥʘʛʨʝʚʘʪʝʣʷ ʙʳʣʠ ʧʦʜʢʣʶʯʝʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 
ʠʥʩʪʨʫʢʮʠʷʤʠ, ʠʟʣʦʞʝʥʥʳʤʠ ʚ ʛʣʘʚʝ ç8.8 ʕʣʝʢʪʨʦʧʨʦʚʦʜʢʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʩʭʝʤʘʤʠ ʠ 
ʤʝʩʪʥʳʤʠ ʟʘʢʦʥʘʤʠ ʠ ʧʨʘʚʠʣʘʤʠè.

ʇʨʝʜʦʭʨʘʥʠʪʝʣʠ, ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ ʚʳʢʣʶʯʘʪʝʣʠ ʠʣʠ ʟʘʱʠʪʥʳʝ ʫʩʪʨʦʡʩʪʚʘ: ʋʙʝʜʠʪʝʩʴ, ʯʪʦ ʧʨʝʜʦʭʨʘʥʠʪʝʣʠ 
ʠʣʠ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʥʘ ʤʝʩʪʝ ʟʘʱʠʪʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʠʤʝʶʪ ʨʘʟʤʝʨ ʠ ʪʠʧ, ʫʢʘʟʘʥʥʳʝ ʚ ʛʣʘʚʝ ç13 ʊʝʭʥʠʯʝʩʢʠʝ 
ʩʧʝʮʠʬʠʢʘʮʠʠè. ʋʙʝʜʠʪʝʩʴ, ʯʪʦ ʥʠʢʘʢʠʝ ʧʨʝʜʦʭʨʘʥʠʪʝʣʠ ʠʣʠ ʟʘʱʠʪʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʥʝ ʙʳʣʠ ʰʫʥʪʠʨʦʚʘʥʳ.

ʇʨʝʨʳʚʘʪʝʣʴ ʮʝʧʠ ʨʝʟʝʨʚʥʦʛʦ ʥʘʛʨʝʚʘʪʝʣʷ: ʅʝ ʟʘʙʫʜʴʪʝ ʚʢʣʶʯʠʪʴ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʚʳʢʣʶʯʘʪʝʣʴ 
ʨʝʟʝʨʚʥʦʛʦ ʥʘʛʨʝʚʘʪʝʣʷ ʚ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ ʢʦʨʦʙʢʝ (ʟʘʚʠʩʠʪ ʦʪ ʪʠʧʘ ʨʝʟʝʨʚʥʦʛʦ ʥʘʛʨʝʚʘʪʝʣʷ). ʉʤ. 
ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʩʭʝʤʫ.

ʇʨʝʨʳʚʘʪʝʣʴ ʮʝʧʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʥʘʛʨʝʚʘʪʝʣʷ: ʅʝ ʟʘʙʫʜʴʪʝ ʚʢʣʶʯʠʪʴ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʚʳʢʣʶʯʘʪʝʣʴ 
ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʥʘʛʨʝʚʘʪʝʣʷ (ʦʪʥʦʩʠʪʩʷ ʪʦʣʴʢʦ ʢ ʫʩʪʨʦʡʩʪʚʘʤ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʙʘʢʦʤ 
ɻɺʉ).

ʂʘʙʝʣʠ ʟʘʟʝʤʣʝʥʠʷ: ʋʙʝʜʠʪʝʩʴ, ʯʪʦ ʧʨʦʚʦʜʘ ʟʘʟʝʤʣʝʥʠʷ ʧʦʜʢʣʶʯʝʥʳ ʧʨʘʚʠʣʴʥʦ ʠ ʢʣʝʤʤʳ ʟʘʟʝʤʣʝʥʠʷ 
ʟʘʪʷʥʫʪʳ.

ɺʥʫʪʨʝʥʥʷʷ ʧʨʦʚʦʜʢʘ: ɺʠʟʫʘʣʴʥʦ ʧʨʦʚʝʨʴʪʝ ʢʦʨʦʙʢʫ ʧʝʨʝʢʣʶʯʘʪʝʣʷ ʥʘ ʥʘʣʠʯʠʝ ʦʩʣʘʙʣʝʥʥʳʭ ʩʦʝʜʠʥʝʥʠʡ 
ʠʣʠ ʧʦʚʨʝʞʜʝʥʥʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ.

ʄʦʥʪʘʞ: ʋʙʝʜʠʪʝʩʴ, ʯʪʦ ʫʩʪʨʦʡʩʪʚʦ ʧʨʘʚʠʣʴʥʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʠʟʣʠʰʥʝʛʦ ʰʫʤʘ ʠ ʚʠʙʨʘʮʠʡ 
ʧʨʠ ʟʘʧʫʩʢʝ ʫʩʪʨʦʡʩʪʚʘ.

ʇʦʚʨʝʞʜʝʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ: ʇʨʦʚʝʨʴʪʝ ʚʥʫʪʨʝʥʥʶʶ ʯʘʩʪʴ ʫʩʪʨʦʡʩʪʚʘ ʥʘ ʥʘʣʠʯʠʝ ʧʦʚʨʝʞʜʝʥʥʳʭ 
ʢʦʤʧʦʥʝʥʪʦʚ ʠʣʠ ʧʝʨʝʞʘʪʳʭ ʪʨʫʙ.

ʋʪʝʯʢʘ ʭʣʘʜʘʛʝʥʪʘ: ʇʨʦʚʝʨʴʪʝ ʚʥʫʪʨʝʥʥʶʶ ʯʘʩʪʴ ʫʩʪʨʦʡʩʪʚʘ ʥʘ ʧʨʝʜʤʝʪ ʫʪʝʯʢʠ ʭʣʘʜʘʛʝʥʪʘ. ʇʨʠ ʥʘʣʠʯʠʠ 
ʫʪʝʯʢʠ ʭʣʘʜʘʛʝʥʪʘ ʧʦʟʚʦʥʠʪʝ ʤʝʩʪʥʦʤʫ ʜʠʣʝʨʫ.

ʅʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ: ʇʨʦʚʝʨʴʪʝ ʥʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ ʥʘ ʧʘʥʝʣʠ ʤʝʩʪʥʦʛʦ ʧʠʪʘʥʠʷ. ʅʘʧʨʷʞʝʥʠʝ ʜʦʣʞʥʦ 
ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʥʘʧʨʷʞʝʥʠʶ, ʫʢʘʟʘʥʥʦʤʫ ʥʘ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʦʡ ʪʘʙʣʠʯʢʝ ʫʩʪʨʦʡʩʪʚʘ.

ʂʣʘʧʘʥ ʧʨʦʜʫʚʢʠ ʚʦʟʜʫʭʦʤ: ʋʙʝʜʠʪʝʩʴ, ʯʪʦ ʢʣʘʧʘʥ ʧʨʦʜʫʚʢʠ ʚʦʟʜʫʭʦʤ ʦʪʢʨʳʪ (ʥʝ ʤʝʥʝʝ 2 ʦʙʦʨʦʪʦʚ).

ʆʪʩʝʢʘʪʝʣʠ: ʋʙʝʜʠʪʝʩʴ, ʯʪʦ ʦʪʩʝʢʘʪʝʣʠ ʧʦʣʥʦʩʪʴʶ ʦʪʢʨʳʪʳ.

9.4 ʅʘʩʪʨʦʡʢʘ ʥʘʩʦʩʘ
ʅʘʩʦʩ ʫʧʨʘʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʮʠʬʨʦʚʦʛʦ ʥʠʟʢʦʚʦʣʴʪʥʦʛʦ ʩʠʛʥʘʣʘ ʰʠʨʦʪʥʦ-ʠʤʧʫʣʴʩʥʦʡ 
ʤʦʜʫʣʷʮʠʠ, ʢʦʪʦʨʳʡ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ. ʉʢʦʨʦʩʪʴ 
ʠʟʤʝʥʷʝʪʩʷ ʢʘʢ ʬʫʥʢʮʠʷ ʚʭʦʜʥʦʛʦ ʧʨʦʬʠʣʷ.

ʉʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʥʘʧʦʨʦʤ ʠ ʥʦʤʠʥʘʣʴʥʳʤ ʨʘʩʭʦʜʦʤ ʚʦʜʳ, ʚʦʟʚʨʘʪʦʤ ʐʀʄ ʠ 
ʥʦʤʠʥʘʣʴʥʳʤ ʨʘʩʭʦʜʦʤ ʚʦʜʳ ʧʦʢʘʟʘʥʳ ʥʘ ʧʨʠʚʝʜʝʥʥʦʤ ʥʠʞʝ ʛʨʘʬʠʢʝ.

ɼʦʩʪʫʧʥʦʝ ʚʥʝʰʥʝʝ ʩʪʘʪʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ VS ʈʘʩʭʦʜ

ɺʳʩʦʪʘ ʥʘʛʥʝʪʘʥʠʷ ʥʘʩʦʩʘ

H
 (m

) ʄʘʢʩ. ʩʢʦʨʦʩʪʴ

ʄʠʥ. ʩʢʦʨʦʩʪʴ

ɺ
ʦʟ

ʚʨ
ʘʪ

 ʐ
ʀ

ʄ

ʄʘʢʩ.

Q (ʤ3/ʯ)
Q (ʤ3/ʯ)

ʆʙʣʘʩʪʴ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʥʘʭʦʜʠʪʩʷ ʤʝʞʜʫ ʢʨʠʚʳʤʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʠ 
ʤʠʥʠʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ.

ʚʥ
ʝʰ

ʥʝ
ʝ 

ʩʪ
ʘʪ

ʠʯ
ʝʩ

ʢʦ
ʝ 

ʜʘ
ʚʣ

ʝʥ
ʠʝ
（

kP
a）

Q (ʤ3/ʯ) Q (ʤ3/ʯ)

ɺʥʫʪʨʝʥʥʠʡ ʙʣʦʢ: 60, 100 ɺʥʫʪʨʝʥʥʠʡ ʙʣʦʢ: 160
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ʩʪ
ʘʪ

ʠʯ
ʝʩ

ʢʦ
ʝ 

ʜʘ
ʚʣ

ʝʥ
ʠʝ
（

kP
a）

ɼʦʩʪʫʧʥʦʝ ʚʥʝʰʥʝʝ ʩʪʘʪʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ VS ʈʘʩʭʦʜ



ɼʠʘʛʥʦʩʪʠʢʘ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ ʧʨʠ ʧʝʨʚʦʡ ʫʩʪʘʥʦʚʢʝ
ɽʩʣʠ ʚ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʤ ʠʥʪʝʨʬʝʡʩʝ ʥʠʯʝʛʦ ʥʝ ʦʪʦʙʨʘʞʘʝʪʩʷ, ʧʨʝʞʜʝ ʯʝʤ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʚʦʟʤʦʞʥʳʝ ʢʦʜʳ 
ʦʰʠʙʦʢ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʨʠʪʴ ʥʘʣʠʯʠʝ ʩʣʝʜʫʶʱʠʭ ʥʝʧʦʣʘʜʦʢ.

-ʆʪʢʣʶʯʝʥʠʝ ʠʣʠ ʦʰʠʙʢʘ ʧʨʦʚʦʜʢʠ (ʤʝʞʜʫ ʠʩʪʦʯʥʠʢʦʤ ʧʠʪʘʥʠʷ ʠ ʫʩʪʨʦʡʩʪʚʦʤ, ʘ ʪʘʢʞʝ ʤʝʞʜʫ ʫʩʪʨʦʡʩʪʚʦʤ ʠ
ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʤ ʠʥʪʝʨʬʝʡʩʦʤ).

- ɺʦʟʤʦʞʥʦ, ʩʣʦʤʘʥ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴ ʥʘ PCB.

ɽʩʣʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ ʦʪʦʙʨʘʞʘʝʪ ʢʦʜ ʦʰʠʙʢʠ çE8è ʠʣʠ çE0è, ʚʦʟʤʦʞʥʦ, ʚ ʩʠʩʪʝʤʝ ʝʩʪʴ ʚʦʟʜʫʭ ʠʣʠ 
ʫʨʦʚʝʥʴ ʚʦʜʳ ʥʠʞʝ ʪʨʝʙʫʝʤʦʛʦ ʤʠʥʠʤʫʤʘ.

ɽʩʣʠ ʚ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʤ ʠʥʪʝʨʬʝʡʩʝ ʦʪʦʙʨʘʞʘʝʪʩʷ ʢʦʜ ʦʰʠʙʢʠ çE2è, ʧʨʦʚʝʨʴʪʝ ʧʨʦʚʦʜʢʫ ʤʝʞʜʫ ʠʥʪʝʨʬʝʡʩʦʤ 
ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʫʩʪʨʦʡʩʪʚʦʤ.

ɺʅʀʄɸʅʀɽ!

ɽʩʣʠ ʢʣʘʧʘʥʳ ʥʘʭʦʜʷʪʩʷ ʚ ʥʝʧʨʘʚʠʣʴʥʦʤ ʧʦʣʦʞʝʥʠʠ, ʮʠʨʢʫʣʷʮʠʦʥʥʳʡ ʥʘʩʦʩ ʙʫʜʝʪ ʧʦʚʨʝʞʜʝʥ.

ʆʇɸʉʅʆʉʊʔ

ɽʩʣʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʨʠʪʴ ʨʘʙʦʯʝʝ ʩʦʩʪʦʷʥʠʝ ʥʘʩʦʩʘ ʧʨʠ ʚʢʣʶʯʝʥʥʦʤ ʫʩʪʨʦʡʩʪʚʝ, ʥʝ ʧʨʠʢʘʩʘʡʪʝʩʴ ʢ 
ʚʥʫʪʨʝʥʥʠʤ ʢʦʤʧʦʥʝʥʪʘʤ ʵʣʝʢʪʨʦʥʥʦʛʦ ʙʣʦʢʘ ʫʧʨʘʚʣʝʥʠʷ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʧʦʨʘʞʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʪʦʢʦʤ.

ɹʦʣʴʰʝ ʢʦʜʦʚ ʦʰʠʙʦʢ ʠ ʧʨʠʯʠʥ ʩʙʦʝʚ ʤʦʞʥʦ ʥʘʡʪʠ ʚ ʨʘʟʜʝʣʝ ç12.4 ʂʦʜʳ ʦʰʠʙʦʢè.

9.5 ʇʦʣʝʚʳʝ ʥʘʩʪʨʦʡʢʠ
ʋʩʪʨʦʡʩʪʚʦ ʜʦʣʞʥʦ ʙʳʪʴ ʥʘʩʪʨʦʝʥʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʩʣʦʚʠʷʤʠ ʤʦʥʪʘʞʘ (ʢʣʠʤʘʪ ʩʥʘʨʫʞʠ, ʚʘʨʠʘʥʪʳ ʧʦ ʚʳʙʦʨʫ ʠ ʪ. ʜ.) 
ʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷ. ɼʦʩʪʫʧʝʥ ʨʷʜ ʧʦʣʝʚʳʭ ʥʘʩʪʨʦʝʢ. ɼʦʩʪʫʧ ʢ ʜʘʥʥʳʤ ʥʘʩʪʨʦʡʢʘʤ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ 
ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʯʝʨʝʟ çɼʃʗ ʊɽʍʆɹʉʃʋɾ.è ʚ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʤ ʠʥʪʝʨʬʝʡʩʝ.

ɺʢʣʶʯʠʪʝ ʫʩʪʨʦʡʩʪʚʦ

ʇʨʠ ʚʢʣʶʯʝʥʠʠ ʧʠʪʘʥʠʷ ʫʩʪʨʦʡʩʪʚʘ ʚ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʤ ʠʥʪʝʨʬʝʡʩʝ ʦʪʦʙʨʘʞʘʝʪʩʷ ç1~99%è ʚʦ ʚʨʝʤʷ ʠʥʠʮʠʘʣʠʟʘʮʠʠ. 
ɺʦ ʚʨʝʤʷ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ ʥʝ ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ.

ʇʨʦʮʝʜʫʨʘ

ʏʪʦʙʳ ʠʟʤʝʥʠʪʴ ʦʜʥʫ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʥʘʩʪʨʦʝʢ ʧʦʣʷ, ʚʳʧʦʣʥʠʪʝ ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ.

ʊʝʤʧʝʨʘʪʫʨʥʳʝ ʟʥʘʯʝʥʠʷ, ʦʪʦʙʨʘʞʘʝʤʳʝ ʥʘ ʧʨʦʚʦʜʥʦʤ ʧʫʣʴʪʝ ʫʧʨʘʚʣʝʥʠʷ (ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ), ʫʢʘʟʘʥʳ ʚ ÁC.

ʂʣʘʚʠʰʠ ʌʫʥʢʮʠʷ
MENU (ʄɽʅʖ) Å ʇʝʨʝʡʪʠ ʚ ʩʪʨʫʢʪʫʨʫ ʤʝʥʶ (ʥʘ ʜʦʤʘʰʥʶʶ ʩʪʨʘʥʠʮʫ)

BACK (ʅɸɿɸɼ) Å ɺʝʨʥʫʪʴʩʷ ʥʘ ʫʨʦʚʝʥʴ ʚʳʰʝ

ƺƸƸƶ Å ʅʘʚʠʛʘʮʠʷ ʢʫʨʩʦʨʘ ʧʦ ʵʢʨʘʥʫ
Å ʅʘʚʠʛʘʮʠʷ ʚ ʩʪʨʫʢʪʫʨʝ ʤʝʥʶ
Å ʈʝʛʫʣʠʨʦʚʢʘ ʥʘʩʪʨʦʝʢ

ON / OFF 
(ɺʂʃ / ɺʓʂʃ)

Å ɺʢʣʶʯʝʥʠʝ / ʚʳʢʣʶʯʝʥʠʝ ʦʧʝʨʘʮʠʡ ʥʘʛʨʝʚʘ / ʦʭʣʘʞʜʝʥʠʷ ʠʣʠ ʨʝʞʠʤʘ ɻɺʉ
Å ɺʢʣʶʯʝʥʠʝ / ʚʳʢʣʶʯʝʥʠʝ ʬʫʥʢʮʠʡ ʚ ʩʪʨʫʢʪʫʨʝ ʤʝʥʶ

UNLOCK 
(ʈɸɿɹʃ.)

Å ɼʣʠʪʝʣʴʥʦʝ ʥʘʞʘʪʠʝ ʜʣʷ ʨʘʟʙʣʦʢʠʨʦʚʢʠ / ʙʣʦʢʠʨʦʚʢʠ ʧʫʣʴʪʘ ʫʧʨʘʚʣʝʥʠʷ
Å ʈʘʟʙʣʦʢʠʨʦʚʢʘ / ʙʣʦʢʠʨʦʚʢʘ ʥʝʢʦʪʦʨʳʭ ʬʫʥʢʮʠʡ, ʪʘʢʠʭ ʢʘʢ çʈʝʛʫʣʠʨʦʚʢʘ 

ʪʝʤʧʝʨʘʪʫʨʳ ɻɺʉè

ʆʂ Å ʇʝʨʝʡʜʠʪʝ ʢ ʩʣʝʜʫʶʱʝʤʫ ʰʘʛʫ ʧʨʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ ʛʨʘʬʠʢʘ ʚ ʩʪʨʫʢʪʫʨʝ 
ʤʝʥʶ ʠ ʧʦʜʪʚʝʨʜʠʪʝ ʚʳʙʦʨ, ʯʪʦʙʳ ʚʦʡʪʠ ʚ ʧʦʜʤʝʥʶ ʚ ʩʪʨʫʢʪʫʨʝ ʤʝʥʶ.

ʈʉʁʅɾʐɹʆʁɾ
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ʀʩʧʦʣʴʟʫʡʪʝ ƹ Ʒ ʜʣʷ ʥʘʚʠʛʘʮʠʠ ʠ ʥʘʞʤʠʪʝ Ƹ ƶ, ʯʪʦʙʳ 
ʥʘʩʪʨʦʠʪʴ ʟʥʘʯʝʥʠʷ ʯʠʩʝʣ. ʅʘʞʤʠʪʝ çOKè. ʇʘʨʦʣʴ 234, ʧʦʩʣʝ 
ʚʚʦʜʘ ʧʘʨʦʣʷ ʙʫʜʫʪ ʦʪʦʙʨʘʞʘʪʴʩʷ ʩʣʝʜʫʶʱʠʝ ʩʪʨʘʥʠʮʳ:

ʇ ʩʙʠʝʞʤʞ çɽʄʘ ʋɾʎʇɺʊʄʌɿ.è
ʈʘʟʜʝʣ çɼʃʗ ʊɽʍʆɹʉʃʋɾ.è ʨʘʟʨʘʙʦʪʘʥ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ 
ʫʩʪʘʥʦʚʱʠʢ ʤʦʛ ʟʘʜʘʚʘʪʴ ʧʘʨʘʤʝʪʨʳ.

 

ʃʙʣ ʨʞʩʞʢʫʡ ʛ ʩʙʠʝʞʤ çɽʄʘ ʋɾʎʇɺʊʄʌɿ.è
ʇʝʨʝʡʜʠʪʝ ʚ çʄɽʅʖè > çɼʃʗ ʊɽʍʆɹʉʃʋɾ.è ʅʘʞʤʠʪʝ çOKè:

Å ʇʨʠ ʫʩʪʘʥʦʚʢʝ ʩʦʩʪʘʚʘ ʦʙʦʨʫʜʦʚʘʥʠʷ.

Å  ʇʨʠ ʫʩʪʘʥʦʚʢʘ ʧʘʨʘʤʝʪʨʦʚ.

ɺʚʝʜʠʪʝ ʧʘʨʦʣʴ:

ʅɸʉʊʈʆʀʊʔʆʂ ɺɺʆɼ

0   0 0

ɼʃʗ ʊɽʍʆɹʉʃʋɾ.

ʆʂ ɺɺʆɼ

ɼʃʗ ʊɽʍʆɹʉʃʋɾ.
1. ʅɸʉʊʈ. ʈɽɾʀʄɸ ɻɺʉ
2. ʅɸʉʊʈ.ʍʆʃ. ʈɽɾʀʄ
3. ʅɸʉʊʈ.ɻʆʈ. ʈɽɾʀʄ
4. ʅɸʉʊʈ.ʈɽɾʀʄ ɸɺʊʆ
5. ʅɸʉʊʈ.ʊʀʇ ʊɽʄʇ.
6. ʂʆʄʅ. ʊɽʈʄʆʉʊɸʊ

1 / 3

ʅʘʞʠʤʘʡʪʝ Ƹ ƶ ʜʣʷ ʧʨʦʢʨʫʪʢʠ ʠ çʆʂè, ʯʪʦʙʳ ʟʘʡʪʠ ʚ ʧʦʜʤʝʥʶ.

ʆʂ ɺɺʆɼ

ɼʃʗ ʊɽʍʆɹʉʃʋɾ.
13. ɸɺʊʆʄ. ʇɽʈɽɿɸʇʋʉʂ
14. ʆɻʈɸʅʀʏɽʅʀɽ ɺʍʆɼʅʆʁ ʄʆʑʅʆʉʊʀ
15. ʆʇʈɽɼ.ɺʍʆɼ
16. ʂɸʉʂ. ʋʉ-ʂɸ
17. ʅɸʉʊʈʆʁʂɸ ɸɼʈɽʉɸ HMI

3 / 3

7. ɼʈʋɻʀɽ ʀʉʊʆʏʅ.ʊɽʇʃɸ
8. ʅɸʉʊʈ.  ɺʓʍʆɼʅ.ɺHEʅɼOMɸɼʆʄɸ
9. ɺʓɿɺɸTɹ CEPBʀC
10. ɺʆʉʉʊ.ɿɸɺʆɼ.ʅɸʉʊʈʆʁʂʀ
11. TECTOBʓʁ  ɿɸʇʋʉʂ
12. OCOɹAʗ ʌʋʅʂʎʀʗ
 ʆʂ ɺɺʆɼ

ɼʃʗ ʊɽʍʆɹʉʃʋɾ. 2 / 3

9.5.1 ʆɹʊʋʉʇʂʃɹ ʉɾɿʁʅɹ ɼɻʊ
ɻɺʉ = ʛʦʨʷʯʝʝ ʚʦʜʦʩʥʘʙʞʝʥʠʝ

 ʇʝʨʝʡʜʠʪʝ ʚ çʄɽʅʖè > çɼʃʗ ʊɽʍʆɹʉʃʋɾ.è> ç1.ʅɸʉʊʈʆʁʂɸ 
ʈɽɾʀʄɸ ɻɺʉè. ʅʘʞʤʠʪʝ çOKè. ʆʪʦʙʨʘʟʠʪʩʷ ʩʣʝʜʫʶʱʘʷ 
ʩʪʨʘʥʠʮʘ:

1 ʅɸʉʊʈ. ʈɽɾʀʄɸ ɻɺʉ
ɼɸ
ɼɸ
ɼɸ
ɼɸ
ʅɽʊ

ʅɸʉʊʈ.

1.1 ʈɽɾʀʄ ɻɺʉ
1.2 ɼɽɿʀʅʌEʂʎʀʗ
1.3 ʇʈʀʆʈʀʊɽʊ ɻɺʉ
1.4 ʅɸʉʆʉ ɻɺʉ
1.5 ʅɸʉʊʈ. ɺʈɽʄʗ ʇʈʀʆʈ. ɻɺʉ

1 / 5

 5 ÁC
10 ÁC
43 ÁC

-10 ÁC
5 ʄʀʅ.

1 ʅɸʉʊʈ. ʈɽɾʀʄ ɻɺʉ
1.6 dT5_ON
1.7 dT1S5
1.8 T4DHWMAX
1.9 T4DHWMIN
1.10 t_INTERVAL_DHW

5 ÁC
5 ÁC

30 ʄʀʅ.
65 ÁC

15 ʄʀʅ.

1 ʅɸʉʊʈ. ʈɽɾʀʄ ɻɺʉ
1.11 dT5_TBH_OFF
1.12 T4_TBH_ON
1.13 t_TBH_DELAY
1.14 T5S_DI
1.15 t_DI HIGHTEMP

210 ʄʀʅ
30 ʄʀʅ.

120 ʄʀʅ.
ɼɸ

5 ʄʀʅ.

1 ʅɸʉʊʈ. ʈɽɾʀʄ ɻɺʉ
1.16 t_DI_MAX
1.17 t_DHWHP_RESTRICT
1.18 t_DHWHP_MAX
1.19 ɺʈɽʄʗ ʈɸɹ.ʅɸʉʆʉ ɻɺʉ
1.20 ɺʈɽʄʗ ʈɸɹʆʊʓ ʅɸʉʆʉɸ

2 / 5

ʅɸʉʊʈ.

ʅɸʉʊʈ.

3 / 5

4 / 5

ʅɸʉʊʈ.

ʅɽʊ
1 ʅɸʉʊʈʆʁʂɸ ʈɽɾʀʄɸ ɻɺʉ
1.21 ɼɽɿʀʅʌ.ʅɸʉʆʉɸ ɻɺʉ 

5 / 5

ʅɸʉʊʈ.

9.5.2 ʆɹʊʋʉ.ʎʇʄ. ʉɾɿʁʅ

ʇʝʨʝʡʜʠʪʝ ʚ çʄɽʅʖè > çɼʃʗ ʊɽʍʆɹʉʃʋɾ.è> ç2.ʅɸʉʊʈ.ʍʆʃ. 
ʈɽɾʀʄè ʅʘʞʤʠʪʝ çOKè.

ʆʪʦʙʨʘʟʠʪʩʷ ʩʣʝʜʫʶʱʘʷ ʩʪʨʘʥʠʮʘ:
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43 ÁC
20 ÁC
5 ÁC

2.0HRS
ɼɸ

1 / 32 ʅɸʉʊʈ.ʍʆʃ. ʈɽɾʀʄ
2.1 ʈɽɾʀʄ ʍʆʃ.
2.2 t_T4_FRESH_C
2.3 T4CMAX
2.4 T4CMIN
2.5 dT1SC

ʅɸʉʊʈ.

2 ÁC
5ʄʀʅ
10 ÁC
16 ÁC
35  ÁC

2 / 32 ʅɸʉʊʈ.ʍʆʃ. ʈɽɾʀʄ
2.6 dTSC
2.7 t_INTERVAL_C
2.8 T1SetC1
2.9 T1SetC2
2.10 T4C1

ʅɸʉʊʈ.

25 ÁC
ʌɸʅʂʆʁʃ
ʌɸʅʂʆʁʃ

3 / 32 ʅɸʉʊʈ.ʍʆʃ. ʈɽɾʀʄ
2.11 T4C2
2.12 ɿʆʅɸ1 ʉ-ɺʓɹʈʆʉ
2.13 ɿʆʅɸ2 ʉ-ɺʓɹʈʆʉ

ʅɸʉʊʈ.

9.5.3 ʆɹʊʋʉ.ɼʇʉ. ʉɾɿʁʅ
ʇʝʨʝʡʜʠʪʝ ʚ çʄɽʅʖè > çɼʃʗ ʊɽʍʆɹʉʃʋɾ.è> ç3.ʅɸʉʊʈ.ɻʆʈ. 
ʈɽɾʀʄè ʅʘʞʤʠʪʝ çOKè. ʆʪʦʙʨʘʟʠʪʩʷ ʩʣʝʜʫʶʱʘʷ ʩʪʨʘʥʠʮʘ:

16 ÁC
-15 ÁC

5 ÁC

2.0HRS
ɼɸ

3 ʅɸʉʊʈ.ɻʆʈ. ʈɽɾʀʄ
3.1 ʈɽɾʀʄ ʆɹʆɻʈ. 
3.2 t_T4_FRESH_H
3.3 T4HMAX
3.4 T4HMIN
3.5 dT1SH

9.5.4 ʆɹʊʋʉ.ʉɾɿʁʅ ɹɻʋʇ

ʇʝʨʝʡʜʠʪʝ ʚ çʄɽʅʖè > çɼʃʗ ʊɽʍʆɹʉʃʋɾ.è> 
ç4.ʅɸʉʊʈ.ʈɽɾʀʄ ɸɺʊʆè ʅʘʞʤʠʪʝ çʆKè, ʦʪʦʙʨʘʟʠʪʩʷ 
ʩʣʝʜʫʶʱʘʷ ʩʪʨʘʥʠʮʘ:

ʅɸʉʊʈ.

35  ÁC
28 ÁC
-5 ÁC

5ʄʀʅ
2ÁC

3 ʅɸʉʊʈ.ɻʆʈ. ʈɽɾʀʄ
3.6 dTSH
3.7 t_INTERVAL_H
3.8 T1SetH1
3.9 T1SetH2
3.10 T4H1

ʅɸʉʊʈ.

2 / 3

1 / 3

ʌɸʅʂʆʁʃ
2ʄʀʅ

ʌɸʅʂʆʁʃ
7 ÁC

3 ʅɸʉʊʈ.ɻʆʈ. ʈɽɾʀʄ
3.11 T4H2
3.12 ɿʆʅɸ1 H-ɺʓɹʈʆʉ
3.13 ɿʆʅɸ2 H-ɺʓɹʈʆʉ
3.14 t_DELAY_PUMP

ʅɸʉʊʈ.

3 / 3

17 ÁC
25 ÁC

4 ɸɺʊʆʄ. ɸɺʊʆʄɸʊʀʏɽʉʂʆɻʆ ʈɽɾʀʄɸ
4.1 T4AUTOCMIN
4.2 T4AUTOHMAX

ʅɸʉʊʈ.

9.5.5 ʆɹʊʋʉ. ʋʁʈ ʋɾʅʈ.

ʇ ʆɹʊʋʉ. ʋʁʈ ʋɾʅʈ.
ʇʘʨʘʤʝʪʨ çʅɸʉʊʈ. ʊʀʇ ʊɽʄʇ.è ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 
ʚʳʙʦʨʘ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʪʴ: ʪʝʤʧʝʨʘʪʫʨʫ ʧʦʪʦʢʘ ʚʦʜʳ 
ʠʣʠ ʢʦʤʥʘʪʥʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ð ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ 
ʚʢʣʶʯʝʥʠʝʤ / ʚʳʢʣʶʯʝʥʠʝʤ ʪʝʧʣʦʚʦʛʦ ʥʘʩʦʩʘ.

ʂʦʛʜʘ ʂʆʄʅ. ʊɽʄʇ. ʚʢʣʶʯʝʥʘ, ʮʝʣʝʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 
ʧʦʪʦʢʘ ʚʦʜʳ ʙʫʜʝʪ ʨʘʩʩʯʠʪʳʚʘʪʴʩʷ ʧʦ ʢʣʠʤʘʪʠʯʝʩʢʠʤ 
ʢʨʠʚʳʤ.

ʃʙʣ ʛʛʞʪʫʡ ʆɹʊʋʉ. ʋʁʈ ʋɾʅʈ.

ʇʝʨʝʡʜʠʪʝ ʚ çʄɽʅʖè > çɼʃʗ ʊɽʍʆɹʉʃʋɾ.è > 5. 
çʅɸʉʊʈ. ʊʀʇ ʊɽʄʇ.è ʅʘʞʤʠʪʝ çOKè. ʆʪʦʙʨʘʟʠʪʩʷ 
ʩʣʝʜʫʶʱʘʷ ʩʪʨʘʥʠʮʘ:

ʅɽʊ
ʅɽʊ

ɼɸ
5 ʅɸʉʊʈ. ʊʀʇ ʊɽʄʇ.
5.1 ʊɽʄʇ. ʇʆʊʆʂɸ ɺʆɼʓ
5.2 ʂʆʄʅ. ʊɽʄʇ.
5.3 ɼɺʆʁʅ.ɿʆʅɸ

ʅɸʉʊʈ.

ɽʩʣʠ ʚʳ ʫʩʪʘʥʦʚʠʪʝ ʪʦʣʴʢʦ ʧʘʨʘʤʝʪʨ çʊɽʄʇ. ʇʆʊʆʂɸ 
ɺʆɼʓè ʨʘʚʥʳʤ çɼɸè ʠʣʠ ʪʦʣʴʢʦ çʂʆʄʅ. ʊɽʄʇ.è 
ʨʘʚʥʳʤ çɼɸè, ʙʫʜʝʪ ʦʪʦʙʨʘʞʝʥʘ ʩʣʝʜʫʶʱʘʷ ʩʪʨʘʥʠʮʘ.

ɽʩʣʠ ʚʳ ʫʩʪʘʥʦʚʠʪʝ ʧʘʨʘʤʝʪʨʳ çʊɽʄʇ. ʇʆʊʆʂɸ ɺʆɼʓè ʠ çʂʆʄʅ. 
ʊɽʄʇ.è ʨʘʚʥʳʤʠ çɼɸè ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʫʩʪʘʥʦʚʠʪʝ ʧʘʨʘʤʝʪʨ 
çɼɺʆʁʅ.ɿʆʅɸè ʨʘʚʥʳʤ çɼɸè ʠʣʠ çʅɽʊè, ʙʫʜʫʪ ʦʪʦʙʨʘʞʘʪʴʩʷ 
ʩʣʝʜʫʶʱʠʝ ʩʪʨʘʥʠʮʳ.

ʪʦʣʴʢʦ ʊɽʄʇ. ʇʆʊʆʂɸ ɺʆɼʓ ɼɸ ʊʦʣʴʢʦ ʂʆʄʅ.ʊɽʄʇ. ɼɸ

ɼʦʤʘʰʥʷʷ ʩʪʨʘʥʠʮʘ (ʟʦʥʘ 1)

2

ʉʪʨʘʥʠʮʘ ʜʦʙʘʚʣʝʥʠʷ (ʟʦʥʘ 2)

(ʕʬʬʝʢʪʠʚʥʘ ʜʚʦʡʥʘʷ ʟʦʥʘ)

ɽʩʣʠ ʚʳ ʫʩʪʘʥʦʚʠʪʝ ʧʘʨʘʤʝʪʨ çɼɺʆʁʅ.ɿʆʅɸè ʨʘʚʥʳʤ çɼɸè, 
ʧʘʨʘʤʝʪʨ çʂʆʄʅ. ʊɽʄʇ.è ʨʘʚʥʳʤ çʅɽʊè ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ 
ʫʩʪʘʥʦʚʠʪʝ ʧʘʨʘʤʝʪʨ çʊɽʄʇ. ʇʆʊʆʂɸ ɺʆɼʓè ʨʘʚʥʳʤ çɼɸè 
ʠʣʠ çʅɽʊè, ʙʫʜʝʪ ʦʪʦʙʨʘʞʝʥʘ ʩʣʝʜʫʶʱʘʷ ʩʪʨʘʥʠʮʘ.

ƹƹ

ɼʦʤʘʰʥʷʷ ʩʪʨʘʥʠʮʘ (ʟʦʥʘ 1)

2

ƹƹ

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʟʥʘʯʝʥʠʝ ʥʘʩʪʨʦʡʢʠ ʟʦʥʳ 1 ð T1S, ʟʥʘʯʝʥʠʝ 
ʥʘʩʪʨʦʡʢʠ ʟʦʥʳ 2 ð TS (ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ TIS2 
ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʢʨʠʚʳʤ).

ʉʪʨʘʥʠʮʘ ʜʦʙʘʚʣʝʥʠʷ (ʟʦʥʘ 2)
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ɽʩʣʠ ʚʳ ʫʩʪʘʥʦʚʠʪʝ ʧʘʨʘʤʝʪʨʳ çɼɺʆʁʅ.ɿʆʅɸè ʠ çʂʆʄʅ. 
ʊɽʄʇ.è ʨʘʚʥʳʤʠ çɼɸè ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʫʩʪʘʥʦʚʠʪʝ 
ʧʘʨʘʤʝʪʨ çʊɽʄʇ. ʇʆʊʆʂɸ ɺʆɼʓè ʨʘʚʥʳʤ çɼɸè ʠʣʠ 
çʅɽʊè, ʙʫʜʝʪ ʦʪʦʙʨʘʞʝʥʘ ʩʣʝʜʫʶʱʘʷ ʩʪʨʘʥʠʮʘ.

 ɼʦʤʘʰʥʷʷ ʩʪʨʘʥʠʮʘ (ʟʦʥʘ 1)

2

ʉʪʨʘʥʠʮʘ ʜʦʙʘʚʣʝʥʠʷ (ʟʦʥʘ 2)

(ʕʬʬʝʢʪʠʚʥʘ ʜʚʦʡʥʘʷ ʟʦʥʘ)

ƹƹ

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʟʥʘʯʝʥʠʝ ʥʘʩʪʨʦʡʢʠ ʟʦʥʳ 1 ð T1S, 
ʟʥʘʯʝʥʠʝ ʥʘʩʪʨʦʡʢʠ ʟʦʥʳ 2 -ð T1S2.

9.5.8 ʆɹʊʋʉ.ɻʔʎʇɽʆ.ʆɾ ɽʇʅɹ
çʅɸʉʊʈ.ɺʓʍʆɼʅ.ʅɽ ɼʆʄɸè ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʫʩʪʘʥʦʚʢʠ 
ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ʥʘ ʚʳʭʦʜʝ, ʯʪʦʙʳ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʝʝ 
ʟʘʤʝʨʟʘʥʠʝ ʚʦ ʚʨʝʤʷ ʚʘʰʝʛʦ ʚʳʭʦʜʥʦʛʦ ʚʥʝ ʜʦʤʘ.

ʇʝʨʝʡʜʠʪʝ ʚ çʄɽʅʖè > çɼʃʗ ʊɽʍʆɹʉʃʋɾ.è> ç8 
ʅɸʉʊʈ.ɺʓʍʆɼʅ.ʅɽ ɼʆʄɸè ʅʘʞʤʠʪʝ çOKè. ʆʪʦʙʨʘʟʠʪʩʷ 
ʩʣʝʜʫʶʱʘʷ ʩʪʨʘʥʠʮʘ:

ʅʘʞʠʤʘʡʪʝ Ƹ ƶ ʜʣʷ ʧʨʦʢʨʫʪʢʠ ʠ çʆʂè, ʯʪʦʙʳ ʚʚʝʩʪʠ ʥʦʤʝʨ 
ʪʝʣʝʬʦʥʘ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʜʣʠʥʘ ʪʝʣʝʬʦʥʥʦʛʦ ʥʦʤʝʨʘ 
ʩʦʩʪʘʚʣʷʝʪ 13 ʮʠʬʨ. ɽʩʣʠ ʜʣʠʥʘ ʪʝʣʝʬʦʥʥʦʛʦ ʥʦʤʝʨʘ ʤʝʥʴʰʝ 
12 ʮʠʬʨ, ʚʚʝʜʠʪʝ ƴ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʠʞʝ:

9.5.9 ʆɹʊʋʉʇʂʃɹ ɻʔʀʇɻɹ ʋɾʎʆʁʐɾʊʃʇʂ ʈʇɽɽɾʉɿʃʁ
ʋʩʪʘʥʦʚʱʠʢʠ ʤʦʛʫʪ ʫʢʘʟʘʪʴ ʥʦʤʝʨ ʪʝʣʝʬʦʥʘ ʤʝʩʪʥʦʛʦ ʜʠʣʝʨʘ ʚ 
ʨʘʟʜʝʣʝ çʅɸʉʊʈʆʁʂɸ ɺʓɿʆɺɸ ʊɽʍʅʀʏɽʉʂʆʁ ʇʆɼɼɽʈɾʂʀè. 
ɽʩʣʠ ʫʩʪʨʦʡʩʪʚʦ ʥʝ ʨʘʙʦʪʘʝʪ ʜʦʣʞʥʳʤ ʦʙʨʘʟʦʤ, ʧʦʟʚʦʥʠʪʝ ʧʦ 
ʵʪʦʤʫ ʥʦʤʝʨʫ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʧʦʤʦʱʴ.
ʇʝʨʝʡʜʠʪʝ ʚ çʄɽʅʖè > çɼʃʗ ʊɽʍʆɹʉʃʋɾ.è> çɺʓɿɺɸʊʔ 
ʉɽʈɺʀʉè. ʅʘʞʤʠʪʝ çOKè. ʆʪʦʙʨʘʟʠʪʩʷ ʩʣʝʜʫʶʱʘʷ ʩʪʨʘʥʠʮʘ:

ʅɸʉʊʈʆʀʊʔʆʂ CONFIRM

20ÁC
 20ÁC

8 ʅɸʉʊʈ.ɺʓʍʆɼʅ.ʅɽ ɼʆʄɸ
8.1 T1S_H.A._H
8.2 T5S_H.A._DHW

ʅɸʉʊʈ.

9 ɺʓɿɺɸTɹ CEPBʀC
ʅʆʄɽʈ ʊɽʃ. *************
ʅʆʄɽʈ ʄʆɹ.ʊɽʃ. *************

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʟʥʘʯʝʥʠʝ ʥʘʩʪʨʦʡʢʠ ʟʦʥʳ 1 ð T1S, ʟʥʘʯʝʥʠʝ 
ʥʘʩʪʨʦʡʢʠ ʟʦʥʳ 2 ð TIS2 (ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ TIS2 
ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʢʨʠʚʳʤ).

9.5.6 ʃʇʅʆ. ʋɾʉʅʇʊʋɹʋ
ʇ çʃʇʅʆɹʋʆʇʅ ʋɾʉʅʇʊʋɹʋɾè
çʂʆʄʅɸʊʅʓʁ ʊɽʈʄʆʉʊɸʊè ʠʩʧʦʣʴʟʫʝʪʩʷ, ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ 
ʥʘʣʠʯʠʝ ʢʦʤʥʘʪʥʦʛʦ ʪʝʨʤʦʩʪʘʪʘ.

ʃʙʣ ʦʙʪʫʩʧʡʫʵ ʃʇʅʆɹʋʆʔʂ ʋɾʉʅʇʊʋɹʋ

ʇʝʨʝʡʜʠʪʝ ʚ çʄɽʅʖè > çɼʃʗ ʊɽʍʆɹʉʃʋɾ.è> ç6.ʂʆʄʅɸʊʅʓʁ 
ʊɽʈʄʆʉʊɸʊè. ʅʘʞʤʠʪʝ çOKè. ʆʪʦʙʨʘʟʠʪʩʷ ʩʣʝʜʫʶʱʘʷ 
ʩʪʨʘʥʠʮʘ:

ʅɽʊ
6 ʂʆʄʅ. ʊɽʈʄʆʉʊɸʊ
6.1 ʂʆʄʅ. ʊɽʈʄʆʉʊɸʊ

ʅɸʉʊʈ.

ʂʆʄʅɸʊʅʓʁ ʊɽʈʄʆʉʊɸʊ = ʅɽʊ, ʥʝʪ ʢʦʤʥʘʪʥʦʛʦ 
ʪʝʨʤʦʩʪʘʪʘ.

ʂʆʄʅɸʊʅʓʁ ʊɽʈʄʆʉʊɸʊ = ʋʉʊ.ʈɽɾʀʄ, ʧʨʦʚʦʜʢʘ 
ʢʦʤʥʘʪʥʦʛʦ ʪʝʨʤʦʩʪʘʪʘ ʜʦʣʞʥʘ ʩʣʝʜʦʚʘʪʴ ʤʝʪʦʜʫ ɸ.

ʂʆʄʅɸʊʅʓʁ ʊɽʈʄʆʉʊɸʊ = ʆɼʅɸ ɿʆʅɸ, ʧʨʦʚʦʜʢʘ 
ʢʦʤʥʘʪʥʦʛʦ ʪʝʨʤʦʩʪʘʪʘ ʜʦʣʞʥʘ ʩʣʝʜʦʚʘʪʴ ʤʝʪʦʜʫ B.

ʂʆʄʅɸʊʅʓʁ ʊɽʈʄʆʉʊɸʊ = ɼɺʆʁʅ.ɿʆʅɸ, ʧʨʦʚʦʜʢʘ 
ʢʦʤʥʘʪʥʦʛʦ ʪʝʨʤʦʩʪʘʪʘ ʜʦʣʞʥʘ ʩʣʝʜʦʚʘʪʴ ʤʝʪʦʜʫ ʉ (ʩʤ. 
ç8.6.6 ʉʦʝʜʠʥʝʥʠʷ ʜʣʷ ʜʨʫʛʠʭ ʢʦʤʧʦʥʝʥʪʦʚ / ɼʣʷ 
ʢʦʤʥʘʪʥʦʛʦ ʪʝʨʤʦʩʪʘʪʘè)

ʈʉʁʅɾʐɹʆʁɾ

9.5.7 ɽʉʌɼʁɾ ʁʊʋʇʐʆ.ʋɾʈʄɹ
çɼʈʋɻʀɽ ʀʉʊʆʏʅ.ʊɽʇʃɸè ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʥʘʩʪʨʦʡʢʠ 
ʧʘʨʘʤʝʪʨʦʚ ʨʝʟʝʨʚʥʦʛʦ ʥʘʛʨʝʚʘʪʝʣʷ, ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 
ʠʩʪʦʯʥʠʢʦʚ ʪʝʧʣʘ ʠ ʢʦʤʧʣʝʢʪʘ ʩʦʣʥʝʯʥʳʭ ʙʘʪʘʨʝʡ.
ʇʝʨʝʡʜʠʪʝ ʚ çʄɽʅʖè > çɼʃʗ ʊɽʍʆɹʉʃʋɾ.è> ç7 ɼʈʋɻʀɽ 
ʀʉʊʆʏʅ.ʊɽʇʃɸè, ʅʘʞʤʠʪʝ çʆʂè. ʆʪʦʙʨʘʟʠʪʩʷ ʩʣʝʜʫʶʱʘʷ 
ʩʪʨʘʥʠʮʘ:

30ʄIN
-5ÁC
5ÁC

30ʄIN

 5ÁC
7 ɼʈʋɻʀɽ ʀʉʊʆʏʅ.ʊɽʇʃɸ
7.1 dT1_IBH_ON
7.2 t_IBH_DELAY
7.3 T4_IBH_ON
7.4 dT1_AHS_ON
7.5 t_AHS_DELAY

ʅɸʉʊʈʆʀʊʔ

1 / 2

-5ÁC
ʊʈʋɹ. ʂ-ʈ

0.0kW
0.0kW
0.0kW

7 ɼʈʋɻʀɽ ʀʉʊʆʏʅ.ʊɽʇʃɸ
7.6 T4_AHS_ON
7.7 ʋʉʊɸʅ. IBH
7.8 P_IBH1
7.9 P_IBH2
7.10 P_TBH

ʅɸʉʊʈʆʀʊʔ

2 / 2



ɽʩʣʠ ʥʘʞʘʪʴ çʆKè, ʆʪʦʙʨʘʟʠʪʩʷ ʩʣʝʜʫʶʱʘʷ ʩʪʨʘʥʠʮʘ:

ɽʩʣʠ ʚʳʙʨʘʥʘ çʊʆʏʂʀ ʇʈʆɺɽʈʂʀè, ʆʪʦʙʨʘʟʠʪʩʷ ʩʣʝʜʫʶʱʘʷ 
ʩʪʨʘʥʠʮʘ:

ʅʘʞʤʠʪʝ Ƹ ƶ, ʯʪʦʙʳ ʧʨʦʢʨʫʪʠʪʴ ʜʦ ʢʦʤʧʦʥʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʚʳ 
ʭʦʪʠʪʝ ʧʨʦʚʝʨʠʪʴ, ʠ ʥʘʞʤʠʪʝ çɺʂʃ / ɺʓʂʃè. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ 
ʚʳʙʨʘʥ 3-ʭʦʜʦʚʦʡ ʢʣʘʧʘʥ ʠ ʥʘʞʘʪʘ ʢʥʦʧʢʘ çɺʂʃ / ɺʓʂʃè, ʝʩʣʠ 
3-ʭʦʜʦʚʦʡ ʢʣʘʧʘʥ ʦʪʢʨʳʪ / ʟʘʢʨʳʪ, ʵʪʦ ʟʥʘʯʠʪ, ʯʪʦ 3-ʭʦʜʦʚʦʡ 
ʢʣʘʧʘʥ ʨʘʙʦʪʘʝʪ ʥʦʨʤʘʣʴʥʦ, ʢʘʢ ʠ ʜʨʫʛʠʝ ʢʦʤʧʦʥʝʥʪʳ.

11 ʇʈʆɹʅ.ɿɸʇʋʉʂ
ʇʨʦʙʥʳʡ ʟʘʧʫʩʢ ʚʢʣ.
ʋʜʘʣʝʥʠʝ ʚʦʟʜ.ʚʢʣ.

ʆʂ ʇʆɼʊɺɽʈɼ.

11 ʇʈʆɹʅ.ɿɸʇʋʉʂ (ʊʆʏʂʀ ʇʈʆɺɽʈʂʀ)
ɺʓʂʃ.
ɺʓʂʃ.
ɺʓʂʃ.
ɺʓʂʃ.
ɺʓʂʃ.

ɺʂʃ / ɺʓʂʃ ɺʂʃ / ɺʓʂʃ

3-ʍʆɼ. ʂʃɸʇ. 1
3-ʍʆɼ. ʂʃɸʇ. 2
ʅɸʉʆʉ I
ʅɸʉʆʉ O
ʅɸʉʆʉ C

1 / 2

11 ʇʈʆɹʅ.ɿɸʇʋʉʂ
ɺʓʂʃ.
ɺʓʂʃ.
ɺʓʂʃ.
ɺʓʂʃ.

ɺʂʃ / ɺʓʂʃ ɺʂʃ / ɺʓʂʃ

ʅɸʉʆʉ ʉʆʃʅ.ʉʀʉʊ.
ʅɸʉʆʉ ɻɺʉ
ɺʅʋʊʈ. ʈɽɿɽʈɺ. ʅɸɻʈɽɺ.
ʅɸɻʈɽɺ. ɹɸʂɸ
3-ʍʆɼ. ʂʃɸʇ. 3

2 / 2

ʇʝʨʝʜ ʧʨʦʚʝʨʢʦʡ ʪʦʯʝʢ ʫʙʝʜʠʪʝʩʴ, ʯʪʦ ʙʘʢ ʠ ʩʠʩʪʝʤʘ 
ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʟʘʧʦʣʥʝʥʳ ʚʦʜʦʡ, ʘ ʚʦʟʜʫʭ ʫʜʘʣʝʥ, 
ʠʥʘʯʝ ʵʪʦ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʧʦʣʦʤʢʫ ʥʘʩʦʩʘ ʠʣʠ 
ʨʝʟʝʨʚʥʦʛʦ ʥʘʛʨʝʚʘʪʝʣʷ.

ɻʆʁʅɹʆʁɾ!

ʆʂ ɺɺʆɼ

11 ʇʈʆɹʅ.ɿɸʇʋʉʂ
11.1 ʊʆʏʂʀ ʇʈʆɺɽʈʂʀ
11.2 ʋɼɸʇ. ɺʆɿɼʋʍɸ
11.3 ʈɸɹʆʊɸɽʊ ʎʀʈʂ. ʅɸʉʆʉ
11.4 ʈɸɹʆʊɸɽʊ ʆʍʃɸɾɼ.
11.5 ʈɸɹʆʊɸɽʊ ʆɹʆɻʈɽɺ

ʆʂ ɺɺʆɼ

11 ʇʈʆɹʅ.ɿɸʇʋʉʂ
11.6 ʈɸɹʆʊɸɽʊ ʈɽɾʀʄ ɻɺʉ

48

ʅʦʤʝʨ, ʦʪʦʙʨʘʞʘʝʤʳʡ ʚ ʠʥʪʝʨʬʝʡʩʝ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʷʚʣʷʝʪʩʷ 
ʥʦʤʝʨʦʤ ʪʝʣʝʬʦʥʘ ʚʘʰʝʛʦ ʤʝʩʪʥʦʛʦ ʜʠʣʝʨʘ.

ʅɸʉʊʈʆʀʊʔʆʂ CONFIRM

9 ɺʓɿɺɸʊʔ ʉɽʈɺʀʉ
ʅʆʄɽʈ ʊɽʃ.           ***********
ʅʆʄɽʈ ʄʆɹ.ʊɽʃ.  *************

9.5.10 ɻʇʊʊʋ.ʀɹɻʇɽ.ʆɹʊʋʉʇʂʃʁ

çɺʆʉʉʊ.ɿɸɺʆɼ.ʅɸʉʊʈʆʁʂʀè ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 
ʟʘʚʦʜʩʢʠʭ ʥʘʩʪʨʦʝʢ ʚʩʝʭ ʧʘʨʘʤʝʪʨʦʚ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʚ 
ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʤ ʠʥʪʝʨʬʝʡʩʝ.

ʇʝʨʝʡʜʠʪʝ ʚ çʄɽʅʖè > çɼʃʗ ʊɽʍʆɹʉʃʋɾ.è> ç10. 
ɺʆʉʉʊ.ɿɸɺʆɼ.ʅɸʉʊʈʆʁʂʀè. ʅʘʞʤʠʪʝ çOKè. ʆʪʦʙʨʘʟʠʪʩʷ 
ʩʣʝʜʫʶʱʘʷ ʩʪʨʘʥʠʮʘ:

ʀʩʧʦʣʴʟʫʡʪʝ ʩʪʨʝʣʢʠ ƹ Ʒ, ʯʪʦʙʳ ʚʳʙʨʘʪʴ çɼɸè, ʠ ʥʘʞʤʠʪʝ 
çOKè. ʆʪʦʙʨʘʟʠʪʩʷ ʩʣʝʜʫʶʱʘʷ ʩʪʨʘʥʠʮʘ:

ʏʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʩʝʢʫʥʜ ʚʩʝ ʧʘʨʘʤʝʪʨʳ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʚ 
ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʤ ʠʥʪʝʨʬʝʡʩʝ, ʙʫʜʫʪ ʚʦʩʩʪʘʥʦʚʣʝʥʳ ʜʦ 
ʟʘʚʦʜʩʢʠʭ ʥʘʩʪʨʦʝʢ.

9.5.11 ʈʉʇɺʆ. ʀɹʈʌʊʃ
çʇʈʆɹʅ.ɿɸʇʋʉʂè ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʨʦʚʝʨʢʠ ʧʨʘʚʠʣʴʥʦʩʪʠ 
ʨʘʙʦʪʳ ʢʣʘʧʘʥʦʚ, ʧʨʦʜʫʚʢʠ ʚʦʟʜʫʭʦʤ, ʨʘʙʦʪʳ ʮʠʨʢʫʣʷʮʠʦʥʥʦʛʦ 
ʥʘʩʦʩʘ, ʦʭʣʘʞʜʝʥʠʷ, ʥʘʛʨʝʚʘ ʠ ɻɺʉ.

ʇʝʨʝʡʜʠʪʝ ʚ çʄɽʅʖè > çɼʃʗ ʊɽʍʆɹʉʃʋɾ.è> 
ç11.ʇʈʆɹʅ.ɿɸʇʋʉʂè. ʅʘʞʤʠʪʝ çOKè. ʆʪʦʙʨʘʟʠʪʩʷ ʩʣʝʜʫʶʱʘʷ 
ʩʪʨʘʥʠʮʘ:

10 ɺʆʉʉʊ.ɿɸɺʆɼʉʂ.ʅɸʉʊʈʆʁʂʀ
ɺʩʝ ʥʘʩʪʨʦʡʢʠ ʚʝʨʥʫʪʩʷ ʢ
ʟʘʚʦʜʩʢʠʤ (ʧʦ ʫʤʦʣʯʘʥʠʶ).
ʍʦʪʥʪʝ ʚʦʩʩʪʘʥʦʚʠʪʴ ʟʘʚʦʜʩʢʠʝ 
ʥʘʩʪʨʦʡʢʠ?

ʆʂ CONFIRM

ʅɽʊ ɼɸ

11 ʇʈʆɹʅ.ɿɸʇʋʉʂ
ʇʨʠʤʝʥʠʪʴ ʥʘʩʪʨʦʡʢʠ ʠ
ʘʢʪʠʚʠʨʦʚʘʪʴ çʇʈʆɹʅ.ɿɸʇʋʉʂè?

ʆʂ CONFIRM

ʅɽʊ  ɼɸ

ɾʜʠʪʝé

5%

10 ɺʆʉʉʊ.ɿɸɺʆɼ.ʅɸʉʊʈʆʁʂʀ

ɽʩʣʠ ʚʳʙʨʘʪʴ çʇʈʆɼʋɺʂɸ ɺʆɿɼʋʍʆʄè ʠ ʥʘʞʘʪʴ çʆʂè, ʧʦʷʚʠʪʩʷ 
ʩʣʝʜʫʶʱʘʷ ʩʪʨʘʥʠʮʘ:



ɺʦ ʚʨʝʤʷ ʧʨʦʙʥʦʛʦ ʟʘʧʫʩʢʘ çʈɽɾʀʄɸ ɻɺʉè ʮʝʣʝʚʘʷ 
ʪʝʤʧʝʨʘʪʫʨʘ ɻɺʉ ʧʦ ʫʤʦʣʯʘʥʠʶ ʩʦʩʪʘʚʣʷʝʪ 55 ÁC. TBH 
(ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʡ ʥʘʛʨʝʚʘʪʝʣʴ ʙʘʢʘ) ʚʢʣʶʯʠʪʩʷ ʧʦʩʣʝ 10 ʤʠʥʫʪ 
ʨʘʙʦʪʳ ʢʦʤʧʨʝʩʩʦʨʘ. TBH ʚʳʢʣʶʯʠʪʩʷ ʯʝʨʝʟ 3 ʤʠʥʫʪʳ, ʘ 
ʪʝʧʣʦʚʦʡ ʥʘʩʦʩ ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʪʝʤʧʝʨʘʪʫʨʘ 
ʚʦʜʳ ʥʝ ʫʚʝʣʠʯʠʪʩʷ ʜʦ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʠʣʠ ʥʝ ʙʫʜʝʪ 
ʧʦʣʫʯʝʥʘ ʩʣʝʜʫʶʱʘʷ ʢʦʤʘʥʜʘ.

 ɺʦ ʚʨʝʤʷ ʧʨʦʙʥʦʛʦ ʟʘʧʫʩʢʘ ʚʩʝ ʢʥʦʧʢʠ, ʢʨʦʤʝ çOKè, ʥʝ 
ʨʘʙʦʪʘʶʪ. ʏʪʦʙʳ ʦʪʢʣʶʯʠʪʴ ʧʨʦʙʥʳʡ ʟʘʧʫʩʢ, ʥʘʞʤʠʪʝ çʆʂè. 
ʅʘʧʨʠʤʝʨ, ʢʦʛʜʘ ʫʩʪʨʦʡʩʪʚʦ ʥʘʭʦʜʠʪʩʷ ʚ ʨʝʞʠʤʝ ʧʨʦʜʫʚʢʠ 
ʚʦʟʜʫʭʦʤ, ʧʦʩʣʝ ʥʘʞʘʪʠʷ ʢʥʦʧʢʠ çʆʂè ʦʪʦʙʨʘʟʠʪʩʷ ʩʣʝʜʫʶʱʘʷ 
ʩʪʨʘʥʠʮʘ:

11 ʇʈʆɹʅ.ɿɸʇʋʉʂ
ʇʨʦʙʥʳʡ ʟʘʧʫʩʢ ʚʢʣ.
ʎʠʨʢ. ʥʘʩʦʩ ʚʢʣ.

ʆʂ ʇʆɼʊɺɽʈɼ.

ɺʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ʮʠʨʢʫʣʷʮʠʦʥʥʦʛʦ ʥʘʩʦʩʘ ʚʩʝ ʨʘʙʦʪʘʶʱʠʝ 
ʢʦʤʧʦʥʝʥʪʳ ʙʫʜʫʪ ʦʩʪʘʥʦʚʣʝʥʳ. ʏʝʨʝʟ 60 ʩʝʢʫʥʜ SV1 
ʦʪʢʨʳʚʘʝʪʩʷ, SV2 ʟʘʢʨʳʚʘʝʪʩʷ, ʝʱʝ ʯʝʨʝʟ 60 ʩʝʢʫʥʜ ʥʘʯʥʝʪ 
ʨʘʙʦʪʘʪʴ ʅɸʉʆʉ I. ʏʝʨʝʟ 30 ʩʝʢʫʥʜ, ʝʩʣʠ ʧʝʨʝʢʣʶʯʘʪʝʣʴ 
ʨʘʩʭʦʜʘ ʧʦʢʘʞʝʪ ʥʦʨʤʘʣʴʥʳʡ ʨʘʩʭʦʜ, ʅɸʉʆʉ I ʚʢʣʶʯʠʪʩʷ ʥʘ 3 
ʤʠʥʫʪʳ, ʠ ʢʘʢ ʪʦʣʴʢʦ ʦʥ ʦʩʪʘʥʦʚʠʪʩʷ ʥʘ 60 ʩʝʢʫʥʜ, SV1 
ʟʘʢʨʳʚʘʝʪʩʷ, SV2 ʦʪʢʨʳʚʘʝʪʩʷ. ʏʝʨʝʟ 60 ʩʝʢʫʥʜ ʅɸʉʆʉ I ʠ 
ʅɸʉʆʉ ʆ ʥʘʯʥʫʪ ʨʘʙʦʪʘʪʴ, ʯʝʨʝʟ 2 ʤʠʥʫʪʳ ʧʝʨʝʢʣʶʯʘʪʝʣʴ 
ʨʘʩʭʦʜʘ ʧʨʦʚʝʨʠʪ ʨʘʩʭʦʜ ʚʦʜʳ. ɽʩʣʠ ʧʝʨʝʢʣʶʯʘʪʝʣʴ ʨʘʩʭʦʜʘ 
ʚʳʢʣʶʯʠʪʩʷ ʥʘ 15 ʩʝʢʫʥʜ, ʅɸʉʆʉ I ʠ ʅɸʉʆʉ ʆ ʙʫʜʫʪ ʨʘʙʦʪʘʪʴ, 
ʧʦʢʘ ʥʝ ʧʦʣʫʯʘʪ ʩʣʝʜʫʶʱʫʶ ʢʦʤʘʥʜʫ.

ɽʩʣʠ ʚʳʙʨʘʥʦ çʈɸɹʆʊɸɽʊ ʆʍʃɸɾɼ.è, ʦʪʦʙʨʘʟʠʪʩʷ ʩʣʝʜʫʶʱʘʷ 
ʩʪʨʘʥʠʮʘ:

ɺʦ ʚʨʝʤʷ ʧʨʦʙʥʦʛʦ ʟʘʧʫʩʢʘ çʍʆʃ. ʈɽɾʀʄɸè ʮʝʣʝʚʘʷ 
ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʥʘ ʚʳʭʦʜʝ ʧʦ ʫʤʦʣʯʘʥʠʶ ʩʦʩʪʘʚʣʷʝʪ 7 ÁC. 
ʋʩʪʨʦʡʩʪʚʦ ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ 
ʥʝ ʫʧʘʜʝʪ ʜʦ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʠʣʠ ʥʝ ʙʫʜʝʪ ʧʦʣʫʯʝʥʘ 
ʩʣʝʜʫʶʱʘʷ ʢʦʤʘʥʜʘ.

ɽʩʣʠ ʚʳʙʨʘʥʦ çʈɸɹʆʊɸɽʊ ʆɹʆɻʈɽɺè, ʦʪʦʙʨʘʟʠʪʩʷ ʩʣʝʜʫʶʱʘʷ 
ʩʪʨʘʥʠʮʘ:

ɺʦ ʚʨʝʤʷ ʧʨʦʙʥʦʛʦ ʟʘʧʫʩʢʘ çɻʆʈ. ʈɽɾʀʄɸè ʮʝʣʝʚʘʷ 
ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʥʘ ʚʳʭʦʜʝ ʧʦ ʫʤʦʣʯʘʥʠʶ ʩʦʩʪʘʚʣʷʝʪ 35 ÁC. 
IBH (ʚʥʫʪʨʝʥʥʠʡ ʨʝʟʝʨʚʥʳʡ ʥʘʛʨʝʚʘʪʝʣʴ) ʚʢʣʶʯʠʪʩʷ ʧʦʩʣʝ 10 
ʤʠʥʫʪ ʨʘʙʦʪʳ ʢʦʤʧʨʝʩʩʦʨʘ. IBH ʚʳʢʣʶʯʠʪʩʷ, ʧʨʦʨʘʙʦʪʘʚ 3 
ʤʠʥʫʪʳ, ʘ ʪʝʧʣʦʚʦʡ ʥʘʩʦʩ ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ 
ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʥʝ ʫʚʝʣʠʯʠʪʩʷ ʜʦ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ 
ʠʣʠ ʥʝ ʙʫʜʝʪ ʧʦʣʫʯʝʥʘ ʩʣʝʜʫʶʱʘʷ ʢʦʤʘʥʜʘ.

ɽʩʣʠ ʚʳʙʨʘʥʦ çʈɸɹʆʊɸɽʊ ʈɽɾʀʄ ɻɺʉè, ʦʪʦʙʨʘʟʠʪʩʷ 
ʩʣʝʜʫʶʱʘʷ ʩʪʨʘʥʠʮʘ:

11 ʇʈʆɹʅ.ɿɸʇʋʉʂ
ʇʨʦʙʥʳʡ ʟʘʧʫʩʢ ʚʢʣ.
ʍʦʣ. ʨʝʞʠʤ ʚʢʣ.
ʊʝʤʧ. ʚʦʜʳ ʥʘ ʚʳʭ.
15 ÁC.

ʆʂ ʇʆɼʊɺɽʈɼ.

11 ʇʈʆɹʅ.ɿɸʇʋʉʂ
ʇʨʦʙʥʳʡ ʟʘʧʫʩʢ ʚʢʣ.
ʈʝʞʠʤ ʥʘʛʨʝʚʘ ʚʢʣ.
ʊʝʤʧ. ʚʦʜʳ ʥʘ ʚʳʭ.
15 ÁC.

ʆʂ ʇʆɼʊɺɽʈɼ.

11 ʇʈʆɹʅ.ɿɸʇʋʉʂ
ʇʨʦʙʥʳʡ ʟʘʧʫʩʢ ʚʢʣ.
ʈʝʞʠʤ ɻɺʉ ʚʢʣ.
ʊʝʤʧ. ʧʦʪʦʢʘ ʚʦʜʳ 45 ÁC
ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʜ. ʙʘʢʘ 30 ÁC

ʆʂ ʇʆɼʊɺɽʈɼ.

ɺ ʨʝʞʠʤʝ ʫʜʘʣʝʥʠʷ ʚʦʟʜʫʭʘ SV1 ʦʪʢʨʳʚʘʝʪʩʷ, SV2 ʟʘʢʨʳʚʘʝʪʩʷ. 
ʏʝʨʝʟ 60 ʩʝʢʫʥʜ ʥʘʩʦʩ ʙʣʦʢʘ (ʅɸʉʆʉ I) ʚʢʣʶʯʠʪʩʷ ʥʘ 10 ʤʠʥʫʪ, ʠ 
ʥʘ ʵʪʦ ʚʨʝʤʷ ʙʫʜʝʪ ʚʳʢʣʶʯʝʥ ʧʝʨʝʢʣʶʯʘʪʝʣʴ ʨʘʩʭʦʜʘ. ʂʘʢ 
ʪʦʣʴʢʦ ʥʘʩʦʩ ʧʨʝʢʨʘʪʠʪ ʨʘʙʦʪʫ, SV1 ʟʘʢʨʳʚʘʝʪʩʷ, SV2 
ʦʪʢʨʳʚʘʝʪʩʷ. ʏʝʨʝʟ 60 ʩʝʢʫʥʜ ʅɸʉʆʉ I ʠ ʅɸʉʆʉ ʆ ʥʘʯʥʫʪ 
ʨʘʙʦʪʘʪʴ, ʧʦʢʘ ʥʝ ʧʦʣʫʯʘʪ ʩʣʝʜʫʶʱʫʶ ʢʦʤʘʥʜʫ.

ɽʩʣʠ ʚʳʙʨʘʥʘ çʈɸɹʆʊɸ ʎʀʈʂʋʃʗʎʀʆʅʅʆɻʆ ʅɸʉʆʉɸè, 
ʦʪʦʙʨʘʟʠʪʩʷ ʩʣʝʜʫʶʱʘʷ ʩʪʨʘʥʠʮʘ:

ʀʩʧʦʣʴʟʫʡʪʝ ʩʪʨʝʣʢʠ ƹ Ʒ, ʯʪʦʙʳ ʚʳʙʨʘʪʴ çɼɸè, ʠ ʥʘʞʤʠʪʝ 
çOKè. ʇʨʦʙʥʳʡ ʟʘʧʫʩʢ ʙʫʜʝʪ ʚʳʢʣʶʯʝʥ.

9.5.12 ʊʈɾʏʁɹʄʕʆ.ʍʌʆʃʏʁʘ
ʂʦʛʜʘ ʫʩʪʨʦʡʩʪʚʦ ʥʘʭʦʜʠʪʩʷ ʚ ʨʝʞʠʤʘʭ ʩʧʝʮʠʘʣʴʥʳʭ ʬʫʥʢʮʠʡ, 
ʧʨʦʚʦʜʥʦʡ ʧʫʣʴʪ ʥʝ ʨʘʙʦʪʘʝʪ, ʧʨʠ ʵʪʦʤ ʥʝ ʙʫʜʫʯʠ ʟʘʙʣʦʢʠʨʦʚʘʥ, 
ʥʝʚʦʟʤʦʞʥʦ ʚʝʨʥʫʪʴʩʷ ʥʘ ʜʦʤʘʰʥʶʶ ʩʪʨʘʥʠʮʫ ʠ ʥʘ ʵʢʨʘʥʝ 
ʦʪʦʙʨʘʞʘʝʪʩʷ ʪʦʣʴʢʦ ʪʘ ʩʪʨʘʥʠʮʘ, ʥʘ ʢʦʪʦʨʦʡ ʟʘʧʫʱʝʥʘ 
ʩʧʝʮʠʘʣʴʥʘʷ ʬʫʥʢʮʠʷ.

ɺʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ʩʧʝʮʠʘʣʴʥʦʡ ʬʫʥʢʮʠʠ ʜʨʫʛʠʝ 
ʬʫʥʢʮʠʠ (ɽɾɽʅɽɼ. ɻʈɸʌʀʂ / ʊɸʁʄɽʈ, ɺʓʍʆɼʅ., 
ɺʓʍʆɼʅ. ɺʅɽ ɼʆʄɸ) ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ.

ʈʉʁʅɾʐɹʆʁɾ

11 ʇʈʆɹʅ.ɿɸʇʋʉʂ
ʆʪʢʣʶʯʠʪʴ ʬʫʥʢʮʠʶ ʧʨʦʙʥʦʛʦ ʟʘʧʫʩʢʘ
(ʇʈʆɼʋɺʂɸ ɺʆɿɼʋʍʆʄ)?

ʆʂ ʇʆɼʊɺɽʈɼ.

ʅɽʊ ɼɸ
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T1s+dT1s
T1s

ʂʦʤʧʨʝʩʩʦʨ

ʅʘʩʦʩ

t_interval_H

ɺʓʂʃ.
ɺʂʃ.

ɺʓʂʃ.
ɺʂʃ.

t_firstFH

t

ɽʩʣʠ ʢʫʨʩʦʨ ʫʢʘʟʳʚʘʝʪ ʥʘ çɺʂʃʖʏʀʊʔ ʇʈɽɼɺ. ʇʆɼʆɻʈɽɺ ɼʃʗ 
ʇʆʃɸè, ʠʩʧʦʣʴʟʫʡʪʝ ƹ Ʒ, ʯʪʦʙʳ ʚʳʙʨʘʪʴ çɼɸè, ʠ ʥʘʞʤʠʪʝ 
çOKè. ʆʪʦʙʨʘʟʠʪʩʷ ʩʣʝʜʫʶʱʘʷ ʩʪʨʘʥʠʮʘ:

ʅʘʞʠʤʘʡʪʝ Ƹ ƶ ʜʣʷ ʧʨʦʢʨʫʪʢʠ ʠ çʆʂè, ʯʪʦʙʳ ʟʘʡʪʠ ʚ ʧʦʜʤʝʥʶ.

ʇʨʠ ʧʝʨʚʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʫʩʪʨʦʡʩʪʚʘ ʚ ʩʠʩʪʝʤʝ ʧʦʜʘʯʠ ʚʦʜʳ 
ʤʦʞʝʪ ʦʩʪʘʚʘʪʴʩʷ ʚʦʟʜʫʭ, ʠ ʵʪʦ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʩʙʦʠ ʚ ʨʘʙʦʪʝ. 
ʏʪʦʙʳ ʚʳʧʫʩʪʠʪʴ ʚʦʟʜʫʭ, ʥʝʦʙʭʦʜʠʤʦ ʟʘʧʫʩʪʠʪʴ ʬʫʥʢʮʠʶ 
ʫʜʘʣʝʥʠʷ ʚʦʟʜʫʭʘ (ʫʙʝʜʠʪʝʩʴ, ʯʪʦ ʚʦʟʜʫʭʦʦʪʚʦʜʯʠʢ ʦʪʢʨʳʪ).

ʇʝʨʝʡʜʠʪʝ ʚ çʄɽʅʖè > çɼʃʗ ʊɽʍʆɹʉʃʋɾ.è> 
ç12.ʉʇɽʎʀɸʃʔʅ.ʌʋʅʂʎʀʗè.

ɽʩʣʠ ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʧʦʜʦʛʨʝʚʘ ʥʘ ʧʦʣʫ ʦʩʪʘʝʪʩʷ ʙʦʣʴʰʦʝ 
ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʳ, ʧʦʣ ʤʦʞʝʪ ʜʝʬʦʨʤʠʨʦʚʘʪʴʩʷ ʠʣʠ ʜʘʞʝ 
ʨʘʟʦʨʚʘʪʴʩʷ ʚʦ ʚʨʝʤʷ ʦʧʝʨʘʮʠʠ ʧʦʜʦʛʨʝʚʘ. ʏʪʦʙʳ ʟʘʱʠʪʠʪʴ ʧʦʣ, 
ʥʝʦʙʭʦʜʠʤʘ ʝʛʦ ʚʳʩʫʰʠʪʴ, ʧʦʩʪʝʧʝʥʥʦ ʧʦʚʳʰʘʷ ʝʛʦ 
ʪʝʤʧʝʨʘʪʫʨʫ.

ʆʂ ɺɺʆɼ

12 ʉʇɽʎʀɸʃʔʅ.ʌʋʅʂʎʀʗ
12.1 ʇʈɽɼɺ. ʇʆɼʆɻʈɽɺ ʇʆʃɸ

12.2 ʉʋʐʂɸ ʇʆʃɸ

ɽʩʣʠ ʚʳʙʨʘʥ çʇʈɽɼɺ. ʇʆɼʆɻʈɽɺ ʇʆʃɸè, ʧʦʩʣʝ ʥʘʞʘʪʠʷ çOKè 
ʆʪʦʙʨʘʟʠʪʩʷ ʩʣʝʜʫʶʱʘʷ ʩʪʨʘʥʠʮʘ:

12.1 ʇʈɽɼɺ. ʇʆɼʆɻʈɽɺ ʇʆʃɸ
30 ÁC

72 HOURS

ʅɸʉʊʈʆʀʊʔ

T1S

t_fristFH

ɺɺʆɼ ɺʓʍʆɼ

ʀʩʧʦʣʴʟʫʡʪʝ ƹ Ʒ, ʯʪʦʙʳ ʧʝʨʝʚʝʩʪʠ ʢʫʨʩʦʨ ʥʘ çɼɸè, ʠ ʥʘʞʤʠʪʝ 
çOKè. ʇʨʝʜʚ. ʧʦʜʦʛʨʝʚ ʧʦʣʘ ʦʪʢʣʶʯʠʪʩʷ.

ʈʘʙʦʪʘ ʫʩʪʨʦʡʩʪʚʘ ʚʦ ʚʨʝʤʷ ʧʦʜʦʛʨʝʚʘ ʧʦʣʘ ʦʧʠʩʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 
ʥʠʞʝ:

ɺʦ ʚʨʝʤʷ ʧʨʝʜʚ. ʧʦʜʦʛʨʝʚʘ ʧʦʣʘ ʚʩʝ ʢʥʦʧʢʠ, ʢʨʦʤʝ çOKè, ʥʝ 
ʨʘʙʦʪʘʶʪ. ʏʪʦʙʳ ʦʪʢʣʶʯʠʪʴ ʧʨʝʜʚ. ʧʦʜʦʛʨʝʚ ʧʦʣʘ, ʥʘʞʤʠʪʝ 
çʆʂè.

ʆʪʦʙʨʘʟʠʪʩʷ ʩʣʝʜʫʶʱʘʷ ʩʪʨʘʥʠʮʘ:

12.1 ʇʈɽɼɺ. ʇʆɼʆɻʈɽɺ ʇʆʃɸ 
ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʧʦʜʦʛʨʝʚ ʧʦʣʘ
ʨʘʙʦʪʘʝʪ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 25 ʤʠʥʫʪ.
ʊʝʤʧ. ʧʦʪʦʢʘ ʚʦʜʳ 20 ÁC.

ʆʂ ʇʆɼʊɺɽʈɼ.

12.2 ʉʋʐʂɸ ʇʆʃɸ
8 ʜʥʝʡ

5 ʜʥʝʡ

5 ʜʥʝʡ

45 ÁC

15:00

ʅɸʉʊʈ.

ɺʈɽʄʗ ʇʆɼʆɻʈ (t_DRYUP)

ʋɼɽʈɾ. ʊɽʄʇ.(t_HIGHPEAK)

ɺʈɽʄʗ ʆʍʃɸɾɼ (t_DRYD)

ʄɸʂʉ. ʊɽʄʃ. (t_DRYPEAK)

ɺʈɽʄʗ ʇʋʉʂɸ

12.1 ʇʈɽɼɺ. ʇʆɼʆɻʈɽɺ ʇʆʃɸ
ʆʪʢʣʶʯʠʪʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʧʦʜʦʛʨʝʚ
ʜʣʷ ʩʫʰʢʠ ʧʦʣʘ?

ʆʂ ʇʆɼʊɺɽʈɼ.

ʅɽʊ ɼɸ

12.2 ʉʋʐʂɸ ʇʆʃɸ
01-01-2019 

ʅɸʉʊʈ.

ɼɸʊɸ ʇʋʉʂɸ

ɺɺʆɼ ɺʓʍʆɼ

12 ʉʇɽʎʀɸʃʔʅ.ʌʋʅʂʎʀʗ
ʇʨʠʤʝʥʠʪʴ ʥʘʩʪʨʦʡʢʠ ʠ ʘʢʪʠʚʠʨʦʚʘʪʴ
 çʉʇɽʎʀɸʃʔʅ.ʌʋʅʂʎʀʗè?

ʆʂ CONFIRM

ʅɽʊ  ɼɸ

ɽʩʣʠ ʚʳʙʨʘʥʘ ʉʋʐʂɸ ʇʆʃɸ, ʧʦʩʣʝ ʥʘʞʘʪʠʷ çOKè

ʧʦʷʚʷʪʩʷ ʩʣʝʜʫʶʱʠʝ ʩʪʨʘʥʠʮʳ:
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9.5.14 ʇɼʉɹʆʁʐɾʆʁɾ ɻʎʇɽʆʇʂ ʅʇʒʆʇʊʋʁ

9.5.15 ʇʈʉɾɽɾʄɾʆʁɾ ɻʎʇɽɹ

15.3 T1b (Tw2)

15.4 Tbt1 HET

15.5 Tbt2 HET

9. .13 ɹɻʋʇʅ. ʈɾʉɾʀɹʈʌʊʃ
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15 ʆʇʈɽɼ.ɺʍʆɼ

ʏʄʀ

-2°C

ʅɽʊ

<10m

ʅɽʊ

ʅɸʉʊʈʆʀʊʔ

15.6 Ta

15.7 Ta-adj

15.8 ɺʍ. ʉʆʃ.ʕʅ.

15.9 ɼʃʀʅɸ F-ʊʈʋɹʓ

15.10 RT/Ta_PCB

15 ʆʇʈɽɼ.ɺʍʆɼ

ʅɽʊ

ʅɸʉʊʈʆʀʊʔ

15.11 ɹɽʉʐʋʄʅʓʁ ʈɽɾʀʄ ʅɸʉʆʉɸ



9.5.16 ʅʘʩʪʨʦʡʢʘ ʧʘʨʘʤʝʪʨʦʚ

ʇʦʨʷʜʢʦʚʳʡ 
ʥʦʤʝʨ

ʇʦ
ʫʤʦʣʯʘʥʠʶ ʥʘʩʪʨʦʡʢʠ ʙʣʦʢ

1 0 1 1

0 1 1

1 0 1 1

0 0 1 1

1.5 0 0 1 1

10 1 30 1

1.7 dT1S5 10 5 40 1

43 35 43 1

-10 -25 30 1

1.10 5 5 5

5 0 10 1

-5 50 1

30 0 240

65 60 70 1

15 5 60

210 90 300

10 600

90 10 600

5 5 120

1.20 1 0 1 1

1 0 1 1

1 0 1 1

0,5 0,5 6 0,5 ʯʘʩʦʚ

ʨʝʞʠʤʘ 52 35 52 1

10 -5 25 1

2.5 dT1SC 5 2 10 1

2.6 dTSC 2 1 10 1

2.7 C 5 5 5

ʅʘʯʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 1 ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʢʨʠʚʳʭ ʜʣʷ ʭʦʣ. 

ʈʘʟʥʠʮʘ ʤʝʞʜʫ Twout ʠ T5 ʚ ʨʝʞʠʤʝ ɻɺʉ

ʨʝʞʠʤʘ. 10 5 25 1

ʅʘʯʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 2 ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʢʨʠʚʳʭ ʜʣʷ ʭʦʣ. 
ʨʝʞʠʤʘ. 16 5 25 1

2.10 T4C1 ʭʦʣ. ʨʝʞʠʤʘ. 35 -5 46 1

2.11 T4C2 ʭʦʣ. ʨʝʞʠʤʘ. 25 -5 46 1

0 0 2 1

0 0 2 1
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1 0 1 1

0,5 0,5 6 0,5 ʯʘʩʦʚ

ʨʝʞʠʤʘ 25 20 35 1

ʨʝʞʠʤʘ -15 -25 30 1

3.5 dT1SH 5 2 20 1

3.6 dTSH 2 1 10 1

3.7 H 5 5 5

ʨʝʞʠʤʘ 35 25 65 1

ʨʝʞʠʤʘ 28 25 65 1

3.10 T4H1 -5 -25 35 1

3.11 T4H2 7 -25 35 1

1 0 2 1

2 0 2 1

ɺʨʝʤʷ ʟʘʜʝʨʞʢʠ ʜʦ ʦʩʪʘʥʦʚʢʠ ʚʦʜʷʥʦʛʦ ʥʘʩʦʩʘ ʧʦʩʣʝ 
ʦʩʪʘʥʦʚʢʠ ʢʦʤʧʨʝʩʩʦʨʘ 2 0,5 20

ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ 25 20 29 1

ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ 17 10 17 1

1 0 1 1

0 0 1 1

0 0 1 1

5 2 10 1

30 15 120

-5 -15 30 1

ʠʩʪʦʯʥʠʢʘ ʪʝʧʣʘ 5 2 20 1

ʜʦʧ. ʠʩʪʦʯʥʠʢʘ ʪʝʧʣʘ 30 5 120

ʠʩʪʦʯʥʠʢʘ ʪʝʧʣʘ -5 -15 30 1

25 20 25 1

25 20 25 1

12.1

ʅʘʩʪʨʦʡʢʘ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ʥʘ ʚʳʭʦʜʝ ʧʨʠ ʧʝʨʚʦʤ ʧʨʝʜʚ. 
25 25 35 1

72 48 96

0 0 3 1
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7.7 0 0 0

0 0 20

0 0 20 0,5 kW

7.10 2 0 20 0,5 kW




































