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ɹʣʘʛʦʜʘʨʠʤ ɺʘʩ ʟʘ ʧʦʢʫʧʢʫ ʪʚʨyʜʦʪʦʧʣʠʚʥʦʛʦ ʯʫʛʫʥʥʦʛʦ ʢʦʪʣʘ Solitherm. ɺʥʠʤʘʪʝʣʴʥʦ ʧʨʦʯʠʪʘʡʪʝ ʜʘʥʥʦʝ 
ʈʫʢʦʚʦʜʩʪʚʦ ʧʝʨʝʜ ʤʦʥʪʘʞʦʤ ʠ ʵʢʩʧʣʫʘʪʘʮʠʝʡ ʚʘʰʝʛʦ ʠʟʜʝʣʠʷ ʠ ʩʙʝʨʝʛʘʡʪʝ ʝʛʦ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʩʨʦʢʘ 
ʵʢʩʧʣʫʘʪʘʮʠʠ. ʅʝ ʢʘʩʘʡʪʝʩʴ ʠ ʥʝ ʚʤʝʰʠʚʘʡʪʝʩʴ ʚ ʨʘʙʦʪʫ ʪʝʭ ʯʘʩʪʝʡ ʠʟʜʝʣʠʷ, ʚ ʦʪʥʦʰʝʥʠʠ ʢʦʪʦʨʳʭ ʵʪʦ ʥʝ 
ʨʘʟʨʝʰʝʥʦ. ʄʦʥʪʘʞ, ʪʝʭʥʠʯʝʩʢʦʝ ʠ ʩʝʨʚʠʩʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʵʪʦʛʦ ʢʦʪʣʘ ʜʦʣʞʥʳ ʚʳʧʦʣʥʷʪʴ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʝ 
ʩʧʝʮʠʘʣʠʩʪʳ. ʇʨʠ ʤʦʥʪʘʞʝ ʢʦʪʣʘ, ʚʳʙʦʨʝ ʥʘʜʣʝʞʘʱʝʛʦ ʧʦʤʝʱʝʥʠʷ, ʤʦʥʪʘʞʝ ʚʦʜʷʥʦʛʦ ʢʦʥʪʫʨʘ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ 
ʜʳʤʦʭʦʜʘ ʩʦʣʶʜʘʡʪʝ ɻ ʪʦ ʈʫʢʦʚʦʜʩʪʚʦ, ʘ ʪʘʢʞʝ ʦʙʷʟʘʪʝʣʴʥʳʝ ʨʝʛʣʘʤʝʥʪʳ. 

 

Solitherm ï ʯʫʛʫʥʥʳʡ ʢʦʪʝʣ, ʨʘʙʦʪʘʶʱʠʡ ʥʘ ʪʚʝʨʜʦʤ ʪʦʧʣʠʚʝ, ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʥʳʡ ʧʦ ʧʝʨʝʜʦʚʦʤʫ ʧʨʠʥʮʠʧʫ 
ʜʚʫʭʧʨʦʭʦʜʥʦʡ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʮʠʨʢʫʣʷʮʠʠ ʪʦʧʦʯʥʦʛʦ ʛʘʟʘ. ʆʥ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʩʠʩʪʝʤ ʚʦʜʷʥʦʛʦ ʦʪʦʧʣʝʥʠʷ, ʝʛʦ ʥʝ 
ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʨʷʤʦʛʦ ʩʘʥʠʪʘʨʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ. 
Solitherm ʤʦʞʝʪ ʚʤʝʱʘʪʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʦʧʣʠʚʘ ʙʣʘʛʦʜʘʨʷ ʙʦʣʴʰʦʤʫ ʦʙʲʝʤʫ ʝʛʦ ʪʦʧʢʠ. ɹʣʘʛʦʜʘʨʷ ʭʦʨʦʰʦ 

ʧʦʜʦʙʨʘʥʥʦʡ ʬʦʨʤʝ ʧʨʦʭʦʜʦʚ ʜʣʷ ʪʦʧʦʯʥʦʛʦ ʛʘʟʘ, ʘ ʪʘʢʞʝ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘʛʨʝʚʘ, ʢʦʪʝʣ 
Solitherm ʩʞʠʛʘʝʪ ʚʘʰʝ ʪʦʧʣʠʚʦ ʩ ʦʯʝʥʴ ʚʳʩʦʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ, ʩʥʠʞʘʷ ʚʘʰʠ ʨʘʩʭʦʜʳ ʥʘ ʪʦʧʣʠʚʦ. ʇʦʩʢʦʣʴʢʫ 
ʢʦʣʦʩʥʠʢʦʚʘʷ ʨʝʰʸʪʢʘ ʢʦʪʣʘ ʩʥʘʙʞʝʥʘ ʚʦʜʷʥʳʤ ʦʭʣʘʞʜʝʥʠʝʤ, ʢʦʪʝʣ ʤʦʞʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʜʦʩʪʘʪʦʯʥʫʶ ʪʝʤʧʝʨʘʪʫʨʫ 
ʚʦʜʳ ʥʘ ʚʳʭʦʜʝ, ʧʦʢʘ ʥʝ ʩʛʦʨʠʪ ʚʩʝ ʪʦʧʣʠʚʦ ʚ ʪʦʧʢʝ. ʂʦʪʝʣ ʠʟʛʦʪʦʚʣʝʥ ʠʟ ʧʣʘʩʪʠʯʥʦʛʦ ʠ ʧʨʦʯʥʦʛʦ ʩʝʨʦʛʦ ʯʫʛʫʥʘ ʩʦʨʪʘ 
EN GJL-200. ɽʛʦ ʚʳʩʦʢʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʢʦʨʨʦʟʠʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʡ ʩʨʦʢ ʵʢʩʧʣʫʘʪʘʮʠʠ. 
ʂʦʪʸʣ Solitherm ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʩʠʩʪʝʤʘʭ ʢʘʢ ʩ ʧʨʠʥʫʜʠʪʝʣʴʥʦʡ, ʪʘʢ ʠ ʩ ʝʩʪʝʩʪʚʝʥʥʦʡ ʮʠʨʢʫʣʷʮʠʝʡ ʚʦʜʳ 

ʙʣʘʛʦʜʘʨʷ ʙʦʣʴʰʠʤ ʚʦʜʦʪʦʢʘʤ ʚʥʫʪʨʠ ʢʦʪʣʘ ʠ ʩʨʝʜʥʝʨʘʟʤʝʨʥʳʤ ʚʳʧʫʩʢʥʳʤ ʠ ʚʦʟʚʨʘʪʥʳʤ ʰʪʫʮʝʨʘʤ. ɺʳ ʤʦʞʝʪʝ 
ʩʞʠʛʘʪʴ ʪʚʝʨʜʦʝ ʪʦʧʣʠʚʦ ʨʘʟʥʦʛʦ ʪʠʧʘ, ʯʴʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʠʚʝʜʝʥʳ ʜʘʣʝʝ ʚ ʵʪʦʤ ʈʫʢʦʚʦʜʩʪʚʝ. ʇʦʩʢʦʣʴʢʫ ʨʘʟʥʳʝ 
ʪʠʧʳ ʪʚʝʨʜʦʛʦ ʪʦʧʣʠʚʘ ʠʤʝʶʪ ʨʘʟʥʫʶ ʪʝʧʣʦʪʚʦʨʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ, ʪʦ ʚʳʭʦʜʥʘʷ ʤʦʱʥʦʩʪʴ ʢʦʪʣʘ ʙʫʜʝʪ ʚʘʨʴʠʨʦʚʘʪʴʩʷ 
ʤʝʞʜʫ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʤʘʢʩʠʤʘʣʴʥʳʤ ʠ ʤʠʥʠʤʘʣʴʥʳʤ ʜʠʘʧʘʟʦʥʦʤ. 

ʌʪʤʧʛʡʸ ʨʧʪʫʙʛʣʡ 
ʂʦʪʸʣ Solitherm ʧʦʩʪʘʚʣʷʝʪʩʷ ʫʢʦʤʣʝʢʪʦʚʘʥʥʳʤ ʚ ʜʝʨʝʚʷʥʥʦʤ ʠʣʠ ʢʘʨʪʦʥʥʦʤ ʷʱʠʢʝ. ʇʨʠʥʘʜʣʝʞʥʦʩʪʠ, ʪʘʢʠʝ, ʢʘʢ 

ʪʝʨʤʦʨʝʛʫʣʷʪʦʨ, ʱʝʪʢʘ ʜʣʷ ʯʠʩʪʢʠ, ʨʳʯʘʛ-ʚʩʪʨʷʭʠʚʘʪʝʣʴ ʪʦʧʣʠʚʘ, ʨʫʯʢʠ ʟʘʛʨʫʟʦʯʥʦʡ ʜʚʝʨʮ r ʠ ʈʫʢʦʚʦʜʩʪʚʦ 
ʧʦʩʪʘʚʣʷʶʪʩʷ ʨʘʟʤʝʱʝʥʥʳʤʠ ʚʥʫʪʨʠ ʢʦʨʧʫʩʘ ʢʦʪʣʘ. ʇʝʨʝʜ ʚʳʧʫʩʢʦʤ ʩ ʟʘʚʦʜʘ ʢʘʞʜʳʡ ʢʦʪʝʣ ʧʨʦʭʦʜʠʪ ʛʠʜʨʘʚʣʠʯʝʩʢʠʝ 
ʠʩʧʳʪʘʥʠʷ ʥʘ ʣʶʙʫʶ ʫʪʝʯʢʫ. 

ɽʧʨʧʤʦʡʫʞʤʵʦʴʞ ʨʩʡʦʙʝʤʞʟʦʧʪʫʡ: ʢʦʤʧʣʝʢʪ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʦʛʦ ʪʝʧʣʦʦʙʤʝʥʥʠʢʘ, ʧʦʩʪʘʚʣʷʝʤʳʡ ʧʦ 
ʩʧʝʮʠʘʣʴʥʦʤʫ ʟʘʧʨʦʩʫ. ɺ ʵʪʦʪ ʢʦʤʧʣʝʢʪ ʚʭʦʜʷʪ: ʤʝʜʥʳʡ ʪʝʧʣʦʦʙʤʝʥʥʠʢ, ʧʨʝʜʦʭʨʘʥʷʶʱʠʡ ʦʪ ʯʨʝʟʤʝʨʥʦʛʦ ʥʘʢʦʧʣʝʥʠʷ 
ʪʝʧʣʘ ʚʥʫʪʨʠ ʢʦʪʣʘ, ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʳʡ ʢʣʘʧʘʥ ʜʣʷ ʘʢʪʠʚʘʮʠʠ ʩʠʩʪʝʤʳ ʦʪʦʧʣʝʥʠʷ ʧʨʠ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʚʦʜʳ, ʘ 
ʪʘʢʞʝ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʜʣʷ ʤʦʥʪʘʞʘ. 

 

ʈʩʞʝʬʨʩʞʟʝʞʦʡʸ ʧʫʦʧʪʡʫʞʤʵʦʧ ʚʞʠʧʨʙʪʦʧʢ ʣʁʪʨʤʬʙʫʙʯʡʡ 

ʉʦʙʣʶʜʘʡʪʝ ʠʥʩʪʨʫʢʮʠʠ ʧʦ ʪʝʭʥʠʢʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʤʦʥʪʘʞʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʢʦʪʣʘ Solitherm: 

ʂʦʪʝʣ Solitherm ʜʦʣʞʝʥ ʙʳʪʴ ʧʦʜʩʦʝʜʥʝʥ ʢ ʜʳʤʦʭʦʜʫ, ʢʦʥʩʪʨʫʢʮʠʷ ʢʦʪʦʨʦʛʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʠʚʝʜʝʥʥʳʤ ʜʘʣʝʝ ʚ 
ʵʪʦʤ ʈʫʢʦʚʦʜʩʪʚʝ ʠʥʩʪʨʫʢʮʠʷʤ, ʘ ʪʘʢʞʝ ʦʙʷʟʘʪʝʣʴʥʳʤ ʨʝʛʣʘʤʝʥʪʘʤ. ɼʳʤʦʭʦʜ ʜʦʣʞʝʥ ʦʙʝʩʧʝʯʠʚʘʪʴ ʪʨʝʙʫʝʤʳʝ 
ʟʥʘʯʝʥʠʷ ʪʷʛʠ ʜʣʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʤʦʜʝʣʠ ʢʦʪʣʘ. ʉʞʠʛʘʪʴ ʪʦʧʣʠʚʦ ʚ ʢʦʪʝʣʝ ʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʠ ʧʦʜʩʦʝʜʠʥʝʥʥʦʤ 
ʜʳʤʦʭʦʜʝ ʠ ʜʦʩʪʘʪʦʯʥʦʡ ʪʷʛʝ ʜʣʷ ʛʦʨʝʥʠʷ. ɺʩʝ ʥʝʧʨʘʚʠʣʴʥʦ ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʝ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʫʩʪʘʥʦʚʢʠ ʚ 
ʢʦʪʝʣʴʥʦʤ ʧʦʤʝʱʝʥʠʠ ʜʦʣʞʥʳ ʙʳʪʴ ʟʘʤʝʥʝʥʳ. 

ɺʩʝʛʜʘ ʦʙʝʩʧʝʯʠʚʘʡʪʝ ʧʨʠʪʦʢ ʜʦʩʪʘʪʦʯʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʚʝʞʝʛʦ ʚʦʟʜʫʭʘ ʚ ʢʦʪʝʣʴʥʦʤ ʧʦʤʝʱʝʥʠʠ. 
ʈʫʢʦʚʦʜʩʪʚʫʡʪʝʩʴ ʠʥʩʪʨʫʢʮʠʝʡ ʧʦ ʦʙʫʩʪʨʦʡʩʪʚʫ ʧʦʤʝʱʝʥʠʷ. ʅʝ ʫʩʪʘʥʘʚʣʠʚʘʡʪʝ ʢʦʪʝʣ ʚ ʧʦʤʝʱʝʥʠʠ ʦʙʱʝʛʦ 
ʧʦʣʴʟʦʚʘʥʠʷ, ʠʣʠ ʚ ʤʝʩʪʝ, ʠʤʝʶʱʝʤ ʧʨʷʤʦʡ ʚʳʭʦʜ ʚ ʛʦʩʪʠʥʫ.ʁ 

ʅʝ ʧʦʜʘʚʘʡʪʝ ʭʦʣʦʜʥʫʶ ʚʦʜʫ ʚ ʧʝʨʝʛʨʝʪʳʡ ʢʦʪʝʣ. ʕʪʦ ʤʦʞʝʪ ʚʳʟʳʚʘʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʰʫʤʘ ʚ ʩʠʩʪʝʤʝ ʠ/ʠʣʠ 
ʧʦʚʨʝʞʜʝʥʠʝ ʢʦʨʧʫʩʘ ʢʦʪʣʘ. ʅʝ ʦʧʦʨʦʞʥʷʡʪʝ ʩʠʩʪʝʤʫ ʦʪʦʧʣʝʥʠʷ, ʝʩʣʠ ʪʦʣʴʢʦ ʵʪʦ ʥʝ ʪʨʝʙʫʝʪʩʷ ʜʣʷ ʪʝʭʥʠʯʝʩʢʦʛʦ 
ʦʙʩʣʫʞʠʚʘʥʠʷ ʠʣʠ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʨʠʩʢʘ ʟʘʤʝʨʟʘʥʠʷ. ʅʝ ʩʞʠʛʘʡʪʝ ʪʦʧʣʠʚʦ ʚ ʢʦʪʣʝ ʧʨʠ ʦʪʢʨʳʪʳʭ ʧʝʨʝʜʥʠʭ 
ʜʚʝʨʮʘʭ. ʇʨʠ ʨʘʙʦʪʝ ʩ ʚʝʥʪʠʣʷʪʦʨʦʤ ʥʠʢʦʛʜʘ ʥʝ ʦʪʢʨʳʚʘʡʪʝ ʧʝʨʝʜʥʠʝ ʜʚʝʨʮ,r ʥʝ ʚʳʢʣʶʯʠʚ ʚʝʥʪʠʣʷʪʦʨ. 

ʂʦʥʩʪʨʫʢʮʠʷ ʩʠʩʪʝʤʳ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴ ʨʘʩʭʦʜ ʚʦʜʳ, ʩʦʨʘʟʤʝʨʥʳʡ ʩ ʤʦʱʥʦʩʪʴʶ ʢʦʪʣʘ, ʘ ʨʘʟʥʦʩʪʴ 
ʪʝʤʧʝʨʘʪʫʨ ʤʝʞʜʫ ʧʦʜʘʶʱʝʡ ʠ ʦʙʨʘʪʥʦʡ ʣʠʥʠʝʡ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 20 ÁC. ʋʨʦʚʥʠ ʚʦʜʳ ʩʣʝʜʫʝʪ ʨʝʛʫʣʷʨʥʦ 
ʧʨʦʚʝʨʷʪʴ, ʠ ʣʶʙʳʝ ʫʪʝʯʢʠ ʩʣʝʜʫʝʪ ʫʩʪʨʘʥʷʪʴ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʚʦʜʠʪʴ ʜʦ ʤʠʥʠʤʫʤʘ ʚʦʜʦʧʦʪʧʠʪʢʫ ʩʠʩʪʝʤ,r 
ʧʦʩʢʦʣʴʢʫ ʯʨʝʟʤʝʨʥʘʷ ʧʦʜʧʠʪʢʘ ʙʫʜʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʦʪʣʦʞʝʥʠʷʶ ʩʦʣʝʡ ʚ ʚʦʜʦʭʦʜʘʭ ʢʦʪʣʘ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʯʠʥʦʡ 
ʣʦʢʘʣʴʥʦʛʦ ʧʝʨʝʛʨʝʚʘ ʠ ʧʦʚʨʝʞʜʝʥʠʷ ʢʦʨʧʫʩʘ ʢʦʪʣʘ. 

ʉʣʝʜʠʪʝ ʟʘ ʪʝʤ, ʯʪʦʙʳ ʚʘʰ ʩʧʝʮʠʘʣʠʩʪ ʧʦ ʤʦʥʪʘʞʫ ʨʫʢʦʚʦʜʩʪʚʦʚʘʣʩʷ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ, ʧʨʠʚʝʜʝʥʥʳʤʠ ʜʘʣʝʝ ʚ 
ʵʪʦʤ ʈʫʢʦʚʦʜʩʪʚʝ, ʩ ʪʝʤ, ʯʪʦʙʳ ʟʘʱʠʪʠʪʴ ʢʘʢ ʩʪʘʨʳʝ, ʪʘʢ ʠ ʥʦʚʳʝ ʫʩʪʘʥʦʚʢʠ ʦʪ ʥʘʢʠʧʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʝʩʣʠ ʢʦʪʝʣ 
ʙʫʜʝʪ ʫʩʪʘʥʦʚʣʝʥ ʚ ʩʪʘʨʦʡ ʩʠʩʪʝʤʝ ʦʪʦʧʣʝʥʠʷ, ʵʪʘ ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʙʳʪʴ ʧʨʦʤʳʪʘ ʠ ʦʯʠʱʝʥʘ ʦʪ ʣʶʙʳʭ ʯʘʩʪʠʮ 
ʧʝʨʝʜ ʧʦʜʢʣʶʯʝʥʠʝʤ Solitherm. 



4 

 

ʋɾʎʆʁʐɾʊʃʁɾ ʎɹʉɹʃʋɾʉʁʊʋʁʃʁ 

ʅʧʝʞʤʵ 
Solitherm 3 

ST 3S 
Solitherm 4 

ST 4S 
Solitherm 5 

ST 5S 
Solitherm 6 

ST 6S 
Solitherm 7 

ST 7S 
Solitherm 8 

ST 8S 

ʂʦʣʠʯʝʩʪʚʦ ʩʝʢʮʠʡ 3 4 5 6 7 8 

ʊʠʧʳ ʪʦʧʣʠʚʘ ɼʨʦʚʘ, ʢʘʤʝʥʥʳʡ ʫʛʦʣʴ, ʣʠʛʥʠʪ, ʢʦʢʩ 

ɺʳʭʦʜʥʘʷ ʤʦʱʥʦʩʪʴ (ʢʘʤʝʥʥʳʡ ʫʛʦʣʴ, 
ʣʠʛʥʠʪ, ʢʦʢʩ) 

ʢɺʪ 17 27 34 41 48 56 

ɺʳʭʦʜʥʘʷ ʤʦʱʥʦʩʪʴ (ʜʨʦʚʘ) ʢɺʪ 15 23 30 36 43 51 

ʂʇɼ % 73,7 75,1 76,0 76,7 77,3 77,8 

ɺʝʩ ʥʝʪʪʦ ʢʛ 178 213 248 283 318 353 

ʉʦʜʝʨʞʘʥʠʝ ʚʦʜʳ ʣ 17 22 27 32 37 42 

ʄʘʢʩ. ʚʩrʦʪʘ ʟʘʛʨʫʟʢʠ ʪʦʧʣʠʚʘ ʩʤ 35 

ʎʠʨʢʫʣʷʮʠʷ ʚ ʜʳʤʦʚʦʡ ʪʨʫʙʝ  ɻʦʨʠʟʦʥʪʘʣʴʥʘʷ, ʜʚʫʭʧʨʦʭʦʜʥʘʷ 

ʊʨʝʙʫʝʤʘʷ ʪʷʛʘ ʚ ʜʳʤʦʭʦʜʝ ʇʘ 10-22 11-25 12-26 13-27 14-28 15-29 

 
 

ʤʙʘʨ 0,10-0,22 0,11-0,25 0,12-0,26 0,13-0,27 0,14-0,28 0,15-0,29 

ʈʘʟʤʝʨʳ ʪʦʧʢʠ                 ɺʳʩʦʪʘ ʤʤ 425 

                               ʐʠʨʠʥʘ ʤʤ 315 

                             ɼʣʠʥʘ ʤʤ 220 320 420 520 620 720 

ɻʘʙʘʨʠʪ ʟʘʛʨʫʟʢʠ ʪʦʧʣʠʚʘ (ʚʝʨʭʥʷʷ 
ʜʚʝʨʮʘ) 

ʤʤ x ʤʤ 322 x 318 

ɼʠʘʧʘʟʦʥ ʨʝʛʫʣʠʨʦʚʢʠ ʪʝʤʧʝʨʘʪʫʨʳ C̄ 30 ï 90 

ʄʘʢʩ. ʨʘʙʦʯʘʷ ʪʝʤʧʝʨʘʪʫʨʘ C̄ 100 

ʄʠʥʠʤ. ʪʝʤʧʝʨʘʪʫʨʘ ʦʙʨʘʪʥʦʡ ʚʦʜʳ C̄ 50 (ʨʝʢʦʤʝʥʜʦʚʘʥʦ) 

ʄʘʢʩ. ʨʘʙʦʯʝʝ ʜʘʚʣʝʥʠʝ ʙʘʨ 4 

ʐʪʫʮʝʨʳ ʚʦʜʦʧʦʜʘʯʠ/ʦʙʨʘʪʥʦʡ ʚʦʜʳ R 1 1/2" 

ʐʪʫʮʝʨʳ ʟʘʣʠʚʘ/ʩʣʠʚʘ R 1/2' 

ɼʣʠʥʘ (L1) 
ɼʣʠʥʘ (L2) 
ɼʠʘʤʝʪʨ ʚʳʭʦʜʘ ʜʳʤʦʚʦʡ ʪʨʫʙʳ 

ʤʤ 378 478 578 678 778 878 

 
 

ʤʤ 562 662 762 862 962 1062 

 
 

ʤʤ 160 

 

ʋʡʨ ʫʧʨʤʡʛʙ  ɽʩʧʛʙ 

ʄʘʢʩ. ʟʘʛʨʫʟʢʘ ʪʦʧʣʠʚʘ ʢʛ 10 14 18 22 26 30 

ɺʨʝʤʷ ʩʛʦʨʘʥʠʷ ʧʨʠ ʤʘʢʩ. ʟʘʛʨʫʟʢʝ ʯ 3 ï 5 

ʊʨʝʙʫʝʤʳʝ ʧʘʨʘʤʝʪʨʳ ʪʦʧʣʠʚʘ  
ʄʘʢʩ. ʩʦʜʝʨʞʘʥʠʝ ʚʦʜʳ 20% 

ʄʘʢʩ. ʧʦʧʝʨʝʯʥʦʝ ʩʝʯʝʥʠʝ 10 ʩʤ x 10 ʩʤ 
ʉʨʝʜʥʷʷ ʪʝʧʣʦʪʚʦʨʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ 17.000 - 20.000 ʢɼʞ/ʢʛ 

ʄʘʩʩʦʚʳʡ ʨʘʩʭʦʜ ʪʦʧʦʯʥʳʭ ʛʘʟʦʚ ʛ/ʩ 9,0 13,0 18,0 21,5 26,0 31,5 

 

ʋʡʨ ʫʧʨʤʡʛʙ  ʃʙʥʞʦʦʴʢ ʬʜʧʤʵ, ʤʡʜʦʡʫ, ʣʧʣʪ 

ʄʘʢʩ. ʟʘʛʨʫʟʢʘ ʪʦʧʣʠʚʘ ʢʛ 13 18 23 28 33 38 

ɺʨʝʤʷ ʩʛʦʨʘʥʠʷ ʧʨʠ ʤʘʢʩ. ʟʘʛʨʫʟʢʝ ʯ 5 ï 8 

ʊʨʝʙʫʝʤʳʝ ʧʘʨʘʤʝʪʨʳ ʪʦʧʣʠʚʘ  
ʄʘʢʩ. ʩʦʜʝʨʞʘʥʠʝ ʚʦʜʳ 15% 
ʉʨʝʜʥʠʡ ʨʘʟʤʝʨ 30 ï 60 ʤʤ 

ʉʨʝʜʥʷʷ ʪʝʧʣʦʪʚʦʨʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ 26.000 ï 30.000 ʢɼʞ/ʢʛ 

ʄʘʩʩʦʚʳʡ ʨʘʩʭʦʜ ʪʦʧʦʯʥʳʭ ʛʘʟʦʚ ʛ/ʩ 13,0 20,8 26,0 31,5 37,0 43,0 ç 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



5 

 

ʅʇʆʋɹɿ ʇʋʇʈʁʋɾʄʕʆʇʂ ʊʁʊʋɾʅʔ 

ʇʚʩʙʲʞʦʡʞ ʪ ʡʠʝʞʤʡʞʥ 
Solitherm ï ʠʟʜʝʣʠʝ, ʠʤʝʶʱʝʝ ʙʦʣʴʰʦʡ ʚʝʩ, ʧʦʵʪʦʤʫ ʩʣʝʜʫʝʪ ʙʳʪʴ ʦʩʪʦʨʦʞʥʳʤ ʧʨʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʢʦʪʣʘ ʚ 

ʧʦʤʝʱʝʥʠʝ, ʚ ʢʦʪʦʨʦʤ ʙʫʜʝʪ ʚʳʧʦʣʥʝʥ ʝʛʦ ʤʦʥʪʘʞ. ʆʙʱʠʡ ʚʝʩ ʢʘʞʜʦʛʦ ʢʦʪʣʘ ʫʢʘʟʘʥ ʚ ʨʘʟʜʝʣʝ çʊʝʭʥʠʯʝʩʢʠʝ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠè. ʇʨʠʩʧʦʩʦʙʣʝʥʠʷ ʜʣʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʠʟʜʝʣʠʷ ʜʦʣʞʥʳ ʠʤʝʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʚʝʩʫ ʢʦʪʣʘ 
ʛʨʫʟʦʧʦʜʲʸʤʥʦʩʪʴ. 

ɻʴʚʧʩ ʨʧʥʞʲʞʦʡʸ 
ʂʦʪʝʣ Solitherm ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʚ ʦʪʜʝʣʴʥʦʤ ʢʦʪʝʣʴʥʦʤ ʧʦʤʝʱʝʥʠʠ, ʩʧʝʮʠʘʣʴʥʦ ʧʦʜʛʦʪʦʚʣʝʥʥʦʤ ʜʣʷ 

ʦʪʦʧʣʝʥʠʷ. ʂʦʪʝʣʴʥʦʝ ʧʦʤʝʱʝʥʠʝ ʜʦʣʞʥʦ ʠʤʝʪʴ ʜʦʩʪʘʪʦʯʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʣʷ ʤʦʥʪʘʞʘ, ʨʘʟʞʠʛʘʥʠʷ ʠ ʪʝʭʥʠʯʝʩʢʦʛʦ 
ʦʙʩʣʫʞʠʚʘʥʠʷ ʢʦʪʣʘ. ɺ ʥʝʤ ʜʦʣʞʥʘ ʙʳʪʴ ʦʙʝʩʧʝʯʝʥʘ ʜʦʩʪʘʪʦʯʥʘʷ ʮʠʨʢʫʣʷʮʠʷ ʩʚʝʞʝʛʦ ʚʦʟʜʫʭʘ ʜʣʷ ʛʦʨʝʥʠʷ, ʢʦʥʩʪʨʫʢʮʠʷ 
ʜʳʤʦʚʦʡ ʪʨʫʙʳ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴ ʘʜʝʢʚʘʪʥʫʶ ʪʷʛʫ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʪʠʧʫ ʢʦʪʣʘ ʠ ʜʦʣʞʥʘ ʦʪʚʝʯʘʪʴ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤ 
ʢʨʠʪʝʨʠʷʤ, ʧʨʠʚʝʜʝʥʥʳʤ ʜʘʣʝʝ ʚ ʵʪʦʤ ʈʫʢʦʚʦʜʩʪʚʝ ʠ ʚ ʦʙʷʟʘʪʝʣʴʥʳʭ ʨʝʛʣʘʤʝʥʪʘʭ. ʅʠʢʦʛʜʘ ʥʝ ʫʩʪʘʥʘʚʣʠʚʘʡʪʝ ʢʦʪʸʣ ʚ 
ʦʪʢʨʳʪʳʭ ʧʨʦʩʪʨʘʥʩʪʚʘʭ ʠʣʠ ʙʘʣʢʦʥʘʭ, ʚ ʧʦʤʝʱʝʥʠʷʭ, ʛʜʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʣʶʜʠ, ʪʘʢʠʭ, ʢʘʢ ʢʫʭʥʷ, ʛʦʩʪʠʥʘʷ, ʚʘʥʥʘʷ ʢʦʤʥʘʪʘ, 
ʩʧʘʣʴʥʷ, ʚ ʧʦʤʝʱʝʥʠʷʭ, ʛʜʝ ʭʨʘʥʷʪʩʷ ʚʟʨʳʚʦʦʧʘʩʥʳʝ ʠ ʛʦʨʶʯʠʝ ʤʘʪʝʨʠʘʣʳ. 
ʂʦʪʝʣʴʥʦʝ ʧʦʤʝʱʝʥʠʝ ʜʦʣʞʥʦ ʠʤʝʪʴ ʦʪʚʝʨʩʪʠʷ ʜʣʷ ʦʪʚʦʜʘ ʚʦʟʜʫʭʘ ʥʘʨʫʞʫ ʠ ʧʨʠʪʦʢʘ ʩʚʝʞʝʛʦ ʚʦʟʜʫʭʘ. ʆʜʥʦ 

ʚʝʥʪʠʣʷʮʠʦʥʥʦʝ ʦʪʚʝʨʩʪʠʝ ʜʦʣʞʥʦ ʥʘʭʦʜʠʪʴʩʷ ʤʘʢʩʠʤʫʤ ʥʘ 40 ʩʤ ʥʠʞʝ ʫʨʦʚʥʷ ʧʦʪʦʣʢʘ ʧʦʤʝʱʝʥʠʷ; ʜʨʫʛʠʝ ï ʤʘʢʩʠʤʫʤ 
ʥʘ 50 ʩʤ ʚʳʰʝ ʫʨʦʚʥʷ ʧʦʣʘ. ʕʪʠ ʚʝʥʪʠʣʷʮʠʦʥʥʳʝ ʦʪʚʝʨʩʪʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʚʩʝʛʜʘ ʦʪʢʨʳʪʳ. ʈʘʟʤʝʨ ʚʝʨʭʥʝʛʦ ʦʪʚʝʨʩʪʠʷ 
ʜʦʣʞʝʥ ʙʳʪʴ ʥʝ ʤʝʥʝʝ 40 ʭ 40 ʩʤ, ʥʠʞʥʝʛʦ ʦʪʚʝʨʩʪʠʷ ï ʥʝ ʤʝʥʝʝ 30 ʭ 30 ʩʤ. 
ɺʩʝ ʛʠʜʨʘʚʣʠʯʝʩʢʠʝ ʠ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʢʦʥʪʫʨʳ ʜʦʣʞʥʳ ʧʨʦʢʣʘʜʳʚʘʪʴʩʷ ʫʧʦʣʥʦʤʦʯʝʥʥʳʤ ʥʘ ʵʪʠ ʨʘʙʦʪʳ ʧʝʨʩʦʥʘʣʦʤ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʙʷʟʘʪʝʣʴʥʳʤʠ ʨʝʛʣʘʤʝʥʪʘʤʠ, ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʦʨʛʘʥʘʤʠ ʥʘʜʟʦʨʘ. 
ʊʚʝʨʜʦʝ ʪʦʧʣʠʚʦ ʩʣʝʜʫʝʪ ʭʨʘʥʠʪʴ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʤʠʥʠʤʫʤ 800 ʤʤ ʦʪ ʢʦʪʣʘ. ɾʝʣʘʪʝʣʴʥʦ, ʯʪʦʙʳ ʪʚʝʨʜʦʝ ʪʦʧʣʠʚʦ 

ʭʨʘʥʠʣʦʩʴ ʚ ʜʨʫʛʦʤ ʧʦʤʝʱʝʥʠʠ. 
ʂʦʪʝʣ Solitherm ʩʣʝʜʫʝʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʥʘ ʙʝʪʦʥʥʦʤ ʦʩʥʦʚʘʥʠʠ, ʩʜʝʣʘʥʥʦʤ ʠʟ ʦʛʥʝʫʧʦʨʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʄʠʥʠʤʘʣʴʥʳʝ 

ʨʘʟʤʝʨʳ ʦʩʥʦʚʘʥʠʷ ʧʨʠʚʝʜʝʥʳ ʚ ʩʣʝʜʫʶʱʝʡ ʪʘʙʣʠʮʝ. 

ʄʦʜʝʣʴ ST 3 ST 4 ST 5 ST 6 ST 7 ST 8 

ɺʳʩʦʪʘ ʦʩʥʦʚʘʥʠʷ (ʤʤ) 50 

ʐʠʨʠʥʘ ʦʩʥʦʚʘʥʠʷ (ʤʤ) 550 

ɼʣʠʥʘ ʦʩʥʦʚʘʥʠʷ (ʤʤ) 400 500 600 700 300 900 

ʅʡʦʡʥʙʤʵʦʴʞ ʩʙʪʪʫʧʸʦʡʸ ʛʧʣʩʬʜ ʣʧʫʤʙ 
ɺʦʢʨʫʛ ʢʦʪʣʘ ʩʣʝʜʫʝʪ ʧʨʝʜʫʩʤʦʪʨʝʪʴ, ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ, ʩʣʝʜʫʶʱʠʝ ʟʘʟʦʨʳ: 

 
ʏʡʩʣʬʤʸʯʡʧʦʦʴʢ ʦʙʪʧʪ 
ʈʝʢʦʤʝʥʜʫʝʤ ʫʩʪʘʥʦʚʠʪʴ ʩʠʩʪʝʤʫ ʧʨʠʥʫʜʠʪʝʣʴʥʦʡ ʮʠʨʢʫʣʷʮʠʠ ʚʦʜʳ, ʦʩʥʘʱʝʥʥʫʶ ʧʦʜʭʦʜʷʱʠʤ ʥʘʩʦʩʦʤ. ɼʣʷ ʧʦʜʙʦʨʘ 

ʥʘʩʦʩʘ ʩʦʦʪʚʝʩʪʚʫʶʱʝʛʦ ʨʘʟʤʝʨʘ ʨʫʢʦʚʦʜʩʪʚʫʡʪʝʩʴ ʫʨʦʚʥʝʤ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ʢʦʪʣʦʚʦʡ ʚʦʜʳ, ʧʨʠʚʝʜʝʥʥʦʤ ʚ 
ʨʘʟʜʝʣʝ çʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠè, ʫʯʠʪʳʚʘʷ ʧʨʠ ʵʪʦʤ ʜʨʫʛʠʝ ʟʥʘʯʝʥʠʷ ʩʦʧʨʦʪʠʚʣʝʥʠʡ, ʩʦʟʜʘʚʘʝʤʳʭ 
ʛʠʜʨʘʚʣʠʯʝʩʢʠʤ ʢʦʥʪʫʨʦʤ. ʉʤ. ʜʠʘʛʨʘʤʤʳ ʩʠʩʪʝʤʳ, ʧʨʠʚʝʜʝʥʥʳʝ ʜʘʣʝʝ ʚ ʵʪʦʤ ʈʫʢʦʚʦʜʩʪʚʝ, ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ 
ʧʨʘʚʠʣʴʥʦʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʥʘʩʦʩʘ ʚ ʛʠʜʨʘʚʣʠʯʝʩʢʦʤ ʢʦʥʪʫʨʝ. 

ʂʦʪʝʣ ʥʝ ʧʨʦʠʟʚʦʜʠʪ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʚʢʣʶʯʝʥʠʝ ʠ ʚʳʢʣʶʯʝʥʠʝ ʥʘʩʦʩʘ. ʇʦʵʪʦʤʫ ʥʘʩʦʩ ʜʦʣʞʝʥ ʦʩʪʘʚʘʪʴʩʷ 
ʚʢʣʶʯʝʥʥʳʤ, ʢʦʛʜʘ ʪʝʤʧʝʨʘʪʫʨʘ ʢʦʪʣʘ ʧʦʜʥʠʤʝʪʩʷ ʚʳʰʝ ʪʝʤʧʝʨʘʪʫʨʳ ʭʦʣʦʜʥʦʡ ʚʦʜʳ ʠʣʠ ʢʦʛʜʘ ʚ ʪʦʧʢʝ 
ʧʨʦʠʩʭʦʜʠʪ ʩʛʦʨʘʥʠʝ ʪʦʧʣʠʚʘ. ʅʠʢʦʛʜʘ ʥʝ ʚʳʢʣʶʯʘʡʪʝ ʥʘʩʦʩ, ʝʩʣʠ ʪʦʣʴʢʦ ʛʦʨʝʥʠʝ ʧʦʣʥʦʩʪʴʶ ʥʝ ʧʨʝʢʨʘʪʠʪʩʷ. 

ʉʣʝʜʠʪʝ ʟʘ ʪʝʤ, ʯʪʦʙʳ ʪʝʤʧʝʨʘʪʫʨʘ ʢʦʪʣʦʚʦʡ ʚʦʜʳ ʥʠʢʦʛʜʘ ʨʝʟʢʦ ʥʝ ʜʦʩʪʠʛʘʣʘ ʚʳʩʦʢʠʭ ʟʥʘʯʝʥʠʡ ʧʨʠ 
ʚʳʢʣʶʯʝʥʥʦʤ ʥʘʩʦʩʝ. ʀʥʘʯʝ ʚʳʩʦʢʘʷ ʪʝʨʤʦʵʥʝʨʛʠʷ ʦʙʨʘʪʥʦʡ ʚʦʜʳ, ʧʦʩʪʫʧʘʶʱʝʡ ʚ ʢʦʪʝʣ, ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 
ʥʝʧʦʧʨʘʚʠʤʦʤʫ ʧʦʚʨʝʞʜʝʥʠʶ. 
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ʈʩʙʛʡʤʙ, ʣʙʪʙʷʲʡʞʪʸ ʜʡʝʩʙʛʤʡʰʞʪʣʧʜʧ ʣʧʦʫʬʩʙ 

ʇʫʣʩʴʫʴʢ ʜʡʝʩʙʛʤʡʰʞʪʣʡʢ ʣʧʦʫʬʩ 
ʂʦʪʣʳ Solitherm ʞʝʣʘʪʝʣʴʥʦ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʚ ʛʠʜʨʘʚʣʠʯʝʩʢʦʤ ʢʦʥʪʫʨʝ ʩ ʨʘʩʰʠʨʠʪʝʣʴʥʳʤ ʙʘʢʦʤ ʦʪʢʨʳʪʦʛʦ ʪʠʧʘ ʚ 

ʩʦʦʪʚʝʩʪʚʠʠ ʩ ʧʨʠʚʝʜʝʥʥʳʤʠ ʥʠʞʝ ʩʭʝʤʘʤʠ. ʎʠʨʢʫʣʷʮʠʦʥʥʳʡ ʥʘʩʦʩ ʤʦʞʥʦ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʢʘʢ ʥʘ ʧʦʜʘʶʱʝʡ, ʪʘʢ ʠ ʥʘ 
ʦʙʨʘʪʥʦʡ ʣʠʥʠʠ ʢʦʪʣʘ. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ʈʘʩʰʠʨʠʪʝʣʴʥʳʡ ʙʘʢ ʦʪʢʨʳʪʦʛʦ ʪʠʧʘ ʜʦʣʞʝʥ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥ ʥʘ ʩʘʤʦʤ ʚʳʩʦʢʦʤ ʚʦ ʚʩʝʡ ʛʠʜʨʘʚʣʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ  

ʫʨʦʚʥʝ. ʅʠʢʘʢʠʭ ʩʬʝʨʠʯʝʩʢʠʭ ʧʨʦʭʦʜʥʳʭ ʢʣʘʧʘʥʦʚ ʥʝ ʜʦʣʞʥʦ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʦ ʥʘ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʳʭ ʧʦʜʘʶʱʝʡ ʠ 
ʦʙʨʘʪʥʦʡ ʣʠʥʠʷʭ ʤʝʞʜʫ ʢʦʪʣʦʤ ʠ ʨʘʩʰʠʨʠʪʝʣʴʥʳʤ ʙʘʢʦʤ. ʇʨʝʜʦʭʨʘʥʠʪʝʣʴʥʳʝ ʣʠʥʠʠ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʠʩʦʝʜʠʥʝʥʳ ʢ 
ʚʭʦʜʥʳʤ ʠ ʚʳʭʦʜʥʳʤ ʣʠʥʠʷʤ ʢʦʪʣʘ ʚ ʤʝʩʪʘʭ, ʥʘʭʦʜʷʱʠʭʩʷ ʢʘʢ ʤʦʞʥʦ ʙʣʠʞʝ ʢ ʢʦʪʣʫ, ʠʩʧʦʣʴʟʫʷ ʢʨʘʪʯʘʡʰʠʡ 
ʚʝʨʪʠʢʘʣʴʥʳʡ ʧʫʪʴ ʤʝʞʜʫ ʨʘʩʰʠʨʠʪʝʣʴʥʳʤ ʙʘʢʦʤ ʠ ʢʦʪʝʣʴʥʦʡ. 
ɽʩʣʠ ʮʠʨʢʫʣʷʮʠʦʥʥʳʡ ʥʘʩʦʩ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʥʘ ʦʙʨʘʪʥʦʡ ʣʠʥʠʠ, ʠ ʥʘʧʦʨ ʥʘʩʦʩʘ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ï "h", ʪʦ 

ʚʝʨʪʠʢʘʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ "h", ʧʨʠʚʝʜʝʥʥʦʝ ʥʘ ʩʭʝʤʝ ʚʚʝʨʭʫ, ʜʦʣʞʥʦ ʙʳʪʴ ʦʙʝʩʧʝʯʝʥʦ ʢʦʥʩʪʨʫʢʮʠʝʡ ʩʠʩʪʝʤʳ (ʧʨʠ ʵʪʦʤ h 
ï ʚʝʨʪʠʢʘʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʚʝʨʭʥʠʤ ʨʘʜʠʘʪʦʨʦʤ ʢʦʥʪʫʨʘ ʠ ʥʠʞʥʠʤ ʫʨʦʚʥʝʤ ʨʘʩʰʠʨʠʪʝʣʴʥʦʛʦ ʙʘʢʘ ʦʪʢʨʳʪʦʛʦ 
ʪʠʧʘ). ɽʩʣʠ h ʥʝ ʙʫʜʝʪ ʦʙʝʩʧʝʯʥʦ ʚ ʪʘʢʦʡ ʩʠʩʪʝʤʝ, ʪʦ ʙʫʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʚʩʘʩʳʚʘʥʠʝ ʚʦʟʜʫʭʘ ʚ ʨʘʜʠʘʪʦʨʘʭ ʥʘ ʩʘʤʦʤ 
ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʢʦʥʪʫʨʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʥʘʩʦʩ ʩʣʝʜʫʝʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʥʘ ʧʦʜʘʶʱʝʡ ʣʠʥʠʠ ʦʪ ʢʦʪʣʘ. 
ɻʠʜʨʦʤʝʪʨ ʩʣʝʜʫʝʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʥʘ ʧʦʜʘʶʱʝʡ ʣʠʥʠʠ, ʯʪʦʙʳ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʫʨʦʚʝʥʴ ʜʘʚʣʝʥʠʷ ʠ ʧʨʦʚʝʨʷʪʴ, ʥʝʪ ʣʠ 

ʢʘʢʦʡ-ʥʠʙʫʪʴ ʫʪʝʯʢʠ. ɻʠʜʨʦʤʝʪʨ ʧʨʦʜʘʝʪʩʷ ʦʪʜʝʣʴʥʦ, ʝʛʦ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʥʘ ʪʦʤ ʞʝ ʩʘʤʦʤ ʫʨʦʚʥʝ, ʥʘ ʢʘʢʦʤ ʥʘʭʦʜʠʪʩʷ 
ʚʳʭʦʜ ʢʦʪʣʘ. 
ɹʘʡʧʘʩʥʫʶ ʣʠʥʠʶ ʩʣʝʜʫʝʪ ʨʘʟʤʝʱʘʪʴ ʤʝʞʜʫ ʚʧʫʩʢʥʳʤ ʠ ʚʳʧʫʩʢʥʳʤ ʰʪʫʮʝʨʘʤʠ ʮʠʨʢʫʣʷʮʠʦʥʥʦʛʦ ʥʘʩʦʩʘ ʩ ʪʝʤ, ʯʪʦʙʳ 

ʦʙʝʩʧʝʯʠʪʴ ʤʘʢʩʠʤʘʣʴʥʫʶ ʧʦʜʘʯʫ ʚʦʜʳ, ʢʦʛʜʘ ʮʠʨʢʫʣʷʮʠʦʥʥʳʡ ʥʘʩʦʩ ʚʳʢʣʶʯʝʥ, ʘ ʚ ʢʦʪʣʝ ʩʛʦʨʘʝʪ ʪʦʧʣʠʚʦ, ʦʩʦʙʝʥʥʦ ʚ 
ʩʣʫʯʘʷʭ ʚʥʝʟʘʧʥʦʛʦ ʧʨʝʢʨʘʱʝʥʠʷ ʧʦʜʘʯʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. 

ɺʤʝʩʪʝ ʩ ʢʦʪʣʦʤ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠʦʙʨʝʪʘʝʤʳʡ ʦʪʜʝʣʴʥʦ ʢʦʤʧʣʝʢʪ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʦʛʦ 
ʪʝʧʣʦʦʙʤʝʥʥʠʢʘ, ʯʪʦʙʳ ʟʘʱʠʪʠʪʴ ʢʦʪʝʣ ʠ ʚʝʩʴ ʦʪʦʧʠʪʝʣʴʥʽʡ ʢʦʥʪʫʨ ʦʪ ʥʘʢʦʧʣʝʥʠʷ ʠʟʙʳʪʦʯʥʦʛʦ ʪʝʧʣʘ. ʇʦʨʷʜʦʢ 
ʫʩʪʘʥʦʚʢʠ ʵʪʦʛʦ ʢʦʤʧʣʝʢʪʘ ʠʟʣʦʞʝʥ ʚ ʩʣʝʜʫʶʱʝʤ ʨʘʟʜʝʣʝ. 
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ʂʦʛʜʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʚ ʛʠʜʨʘʚʣʠʯʝʩʢʦʤ ʢʦʥʪʫʨʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʣʘ, ʚ ʯʘʩʪʥʦʩʪʠ, ʢʦʛʜʘ ʧʨʦʠʩʭʦʜʠʪ ʩʢʦʨʘʥʠʝ 
ʪʚʝʨʜʦʛʦ ʪʦʧʣʠʚʘ, ʪʦ ʚʧʦʣʥʝ ʜʦʧʫʩʪʠʤʘ ʢʦʥʜʝʥʩʘʮʠʷ ʚʦʜʷʥʦʛʦ ʧʘʨʘ ʚ ʪʦʧʦʯʥʳʭ ʛʘʟʘʭ. ʂʦʥʜʝʥʩʘʮʠʷ ʨʝʜʢʦ ʩʦʟʜʘʝʪ 
ʧʨʦʙʣʝʤʳ ʜʣʷ ʨʘʙʦʪʳ ʢʦʪʣʘ, ʧʦʩʢʦʣʴʢʫ ʦʥʘ ʧʨʝʢʨʘʱʘʝʪʩʷ, ʢʦʛʜʘ ʢʦʪʝʣ ʥʘʛʨʝʝʪʩʷ. ʆʜʥʘʢʦ ʢʦʪʸʣ ʥʝ ʩʣʝʜʫʝʪ 
ʵʢʩʧʣʫʘʪʠʨʦʚʘʪʴ ʚ ʨʝʞʠʤʝ ʧʦʣʥʦʡ ʢʦʥʜʝʥʩʘʮʠʠ. ʂʦʛʜʘ ʧʨʠ ʦʪʢʨʳʪʠʠ ʟʘʛʨʫʟʦʯʥʦʡ ʜʚʝʨʮʳ ʚʠʜʥʦ, ʯʪʦ ʩʪʝʥʢʠ ʪʦʧʢʠ 
ʚʣʘʞʥʳʝ, ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚ ʪʦʧʦʯʥʳʭ ʛʘʟʘʭ ʧʨʦʠʩʭʦʜʠʪ ʢʦʥʜʝʥʩʘʮʠʷ. ʇʦʩʪʦʷʥʥʘʷ ʢʦʥʜʝʥʩʘʮʠʷ ʥʝ ʪʦʣʴʢʦ ʦʙʨʘʟʫʝʪ 
ʤʘʩʩʠʚʥʳʡ ʩʤʦʣʠʩʪʳʡ ʥʘʣʝʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʷʭ ʥʘʛʨʝʚʘ ʪʦʧʢʠ, ʥʦ ʠ ʦʢʘʟʳʚʘʝʪ ʦʩʦʙʦʝ ʚʣʠʷʥʠʷ ʥʘ ʩʨʦʢ ʩʣʫʞʙʳ ʢʦʪʣʘ. 
ʈʝʢʦʤʝʥʜʫʝʤ ʚʘʤ ʧʨʠʤʝʥʷʪʴ ʦʜʠʥ ʠʟ ʧʨʠʚʝʜʝʥʥʳʭ ʥʠʞʝ ʤʝʪʦʜʦʚ ʜʣʷ ʢʦʥʪʨʦʣʷ ʩʪʝʧʝʥʠ ʢʦʥʜʝʥʩʘʮʠʠ ʚ ʢʦʪʣʝ: 

1. ɺʳ ʤʦʞʝʪʝ ʫʩʪʘʥʦʚʠʪʴ ʪʝʨʤʦʩʪʘʪʠʯʝʩʢʠʡ ʪʨʸʭʭʦʜʦʚʦʡ ʩʤʝʩʠʪʝʣʴʥʳʡ ʢʣʘʧʘʥ ʤʝʞʜʫ ʧʦʜʘʶʱʝʡ ʠ ʦʙʨʘʪʥʦʡ ʣʠʥʠʝʡ 

ʢʦʪʣʘ, ʢʘʢ ʦʧʠʩʘʥʦ ʥʘ ʩʭʝʤʝ ʢʦʥʪʫʨʘ ʚʳʰʝ. ʇʨʝʜʧʦʯʪʠʪʝʣʴʥʦ, ʯʪʦʙʳ ʪʨʸʭʭʦʜʦʚʦʡ ʢʣʘʧʘʥ ʙʳʣ ʥʘʩʪʨʦʝʥ ʥʘ 40 ̄ C. ʇʨʠ 
ʵʪʦʤ ʚʦʜʘ ʙʫʜʝʪ ʧʨʦʭʦʜʠʪʴ ʙʘʡʧʘʩʦʤ ʧʨʷʤʦ ʤʝʞʜʫ ʧʦʜʘʶʱʝʡ ʠ ʦʙʨʘʪʥʦʡ ʣʠʥʠʝʡ ʢʦʪʣʘ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʪʝʤʧʝʨʘʪʫʨʘ 

ʦʙʨʘʪʥʦʡ ʚʦʜʳ ʥʝ ʜʦʩʪʠʛʥʝʪ 40 C̄. 

2. ɺʳ ʤʦʞʝʪʝ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʨʘʙʦʪʫ ʮʠʨʢʫʣʷʮʠʦʥʥʦʛʦ ʥʘʩʦʩʘ ʩ ʧʦʤʦʱʴʶ ʪʝʨʤʦʨʝʛʫʣʷʪʦʨʘ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʟʘʢʨʝʧʠʪʴ 
ʥʘ ʧʦʜʘʶʱʝʡ ʠʣʠ ʦʙʨʘʪʥʦʡ ʣʠʥʠʠ ʢʦʪʣʘ. ɽʩʣʠ ʪʝʨʤʦʨʝʛʫʣʷʪʦʨ ʨʘʟʤʝʱʝʥ ʥʘ ʦʙʨʘʪʥʦʡ ʣʠʥʠʠ, ʝʛʦ ʩʣʝʜʫʝʪ ʥʘʩʪʨʦʠʪʴ ʥʘ 40 

C̄. ɽʩʣʠ ʥʘ ʩʪʦʨʦʥʝ ʧʦʜʘʶʱʝʡ ʣʠʥʠʠ, ʩʣʝʜʫʝʪ ʥʘʩʪʨʦʠʪʴ ʝʛʦ ʥʘ 55-60 ̄ C. ʇʦʩʢʦʣʴʢʫ ʥʘʩʦʩ ʥʝ ʟʘʧʫʩʢʘʝʪʩʷ, ʝʩʣʠ ʪʦʣʴʢʦ 
ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʥʝ ʧʦʜʥʠʤʝʪʩʷ ʜʦ ʟʥʘʯʝʥʠʷ ʥʘʩʪʨʦʡʢʠ, ʢʦʪʸʣ ʥʘʛʨʝʚʘʝʪʩʷ ʙʳʩʪʨʝʝ, ʠ ʨʝʞʠʤ ʢʦʥʜʝʥʩʘʮʠʠ ʩʚʦʜʠʪʩʷ ʜʦ 
ʤʠʥʠʤʫʤʘ. 

ʃʧʦʪʫʩʬʣʫʡʛʦʴʞ ʨʙʩʙʥʞʫʩʴ ʧʫʣʩʴʫʧʜʧ ʩʙʪʱʡʩʡʫʞʤʵʦʧʜʧ ʚʙʣʙ 
ʈʘʩʰʠʨʠʪʝʣʴʥʳʡ ʙʘʢ ʟʘʱʠʱʘʝʪ ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʢʦʥʪʫʨ ʦʪ ʯʨʝʟʤʝʨʥʳʭ ʪʝʤʧʝʨʘʪʫʨ, ʦʙʝʩʧʝʯʠʚʘʷ ʩʚʦʙʦʜʥʳʡ ʦʙʲʸʤ 

ʜʣʷ ʨʘʩʰʠʨʷʶʱʝʡʩʷ ʚʦʜʳ ʠ ʥʝ ʜʦʧʫʩʢʘʷ, ʯʪʦʜʳ ʜʘʚʣʝʥʠʝ ʚʦʜʳ ʧʨʝʚʳʩʠʣʦ ʩʪʘʪʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ. ʈʘʩʰʠʨʠʪʝʣʴʥʳʡ ʙʘʢ 
ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʥʝʥ ʚ ʚʠʜʝ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʧʨʠʟʤʳ ʠʣʠ ʮʠʣʠʥʜʨʘ, ʠ ʤʦʞʝʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʠʣʠ 
ʚʝʨʪʠʢʘʣʴʥʦʤ ʧʦʣʦʞʝʥʠʠ ʚ ʩʠʩʪʝʤʝ. ʇʨʝʜʦʭʨʘʥʠʪʝʣʴʥʳʝ ʣʠʥʠʠ ʤʝʞʜʫ ʢʦʪʣʦʤ ʠ ʨʘʩʰʠʨʠʪʝʣʴʥʳʤ ʙʘʢʦʤ ʩʣʝʜʫʝʪ 
ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʧʦʜ ʫʢʣʦʥʦʤ ʚʚʝʨʭ ʢ ʙʘʢʫ. ʅʘ ʩʣʝʜʫʶʱʝʡ ʩʭʝʤʝ ʧʦʢʘʟʘʥʳ ʤʘʢʩʠʤʘʣʴʥʳʝ ʚʝʨʪʠʢʘʣʴʥʳʝ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ 
ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʳʤʠ ʣʠʥʠʷʤʠ ʠ ʢʦʪʣʦʤ. 

ʈʘʟʤʝʨ ʨʘʩʰʠʨʠʪʝʣʴʥʦʛʦ ʙʘʢʘ ʤʦʞʥʦ ʣʝʛʢʦ ʨʘʩʩʯʠʪʘʪʴ 
ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʙʱʝʡ ʨʘʩʰʠʨʷʶʱʝʡʩʷ ʚʦʜʳ, ʩʦʜʝʨʞʘʱʝʡʩʷ ʚʦ 
ʚʩʝʡ ʩʠʩʪʝʤʝ. ɽʩʣʠ ʦʙʱʠʡ ʦʙʲʸʤ ʚʦʜʳ ʚ ʩʠʩʪʝʤʝ ï Vs; ʦʙʲʸʤ 
ʨʘʩʰʠʨʠʪʝʣʴʥʦʛʦʛ ʙʘʢʘ ʜʦʣʞʝʥ ʙʳʪʴ: 

Vg= 8.Vs / 100 (ʚ ʣʠʪʨʘʭ) 

ɹʦʣʝʝ ʧʨʘʢʪʠʯʥʳʡ ʩʧʦʩʦʙ ï ʠʩʧʦʣʴʟʫʷ ʥʦʤʠʥʘʣʴʥʫʶ 
ʪʝʧʣʦʚʫʶ ʤʦʱʥʦʩʪʴ ʢʦʪʣʘ (Qk), ʚʳʨʘʞʝʥʥʫʶ ʚ ʢɺʪ, ʦʙʲʸʤ 
ʨʘʩʰʠʨʠʪʝʣʴʥʦʛʦ ʙʘʢʘ ʤʦʞʥʘ ʨʘʩʩʯʠʪʘʪʴ ʢʘʢ: 

Vg=2,15.Qk (ʚ ʣʠʪʨʘʭ) 

ʇʨʩʞʝʞʤʞʦʡʞ ʝʡʙʥʞʫʩʧʛ ʨʩʞʝʧʮʩʙʦʡʫʞʤʵʦʴʮ ʤʡʦʡʢ ʥʞʟʝʬ ʣʧʫʤʧʥ ʡ ʧʫʣʩʴʫʴʥ ʩʙʪʱʡʩʡʫʞʤʵʦʴʥ ʚʙʣʧʥ 

ɼʠʘʤʝʪʨ ʧʦʜʘʶʱʝʡ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʦʡ ʣʠʥʠʠ (ʤʤ). 

ɼʠʘʤʝʪʨ ʦʙʨʘʪʥʦʡ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʦʡ ʣʠʥʠʠ (ʤʤ), 

ʛʜʝ Qk ï ʤʦʱʥʦʩʪʴ ʢʦʪʣʘ ʚ ʢɺʪ. 

ɼʡʝʩʙʛʤʡʰʞʪʣʡʢ ʣʧʦʫʬʩ ʦʙʨʧʩʦʧʜʧ ʫʡʨʙ 
ʂʦʪʸʣ Solitherm ʤʦʞʥʦ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʚ ʦʪʦʧʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʝ ʥʘʧʦʨʥʦʛʦ ʪʠʧʘ ʩʦʛʣʘʩʥʦ ʧʨʠʚʝʜʝʥʥʦʡ ʥʠʞʝ ʩʭʝʤʝ ʩ 

ʜʦʙʘʚʣʝʥʠʝʤ ʢʦʤʧʣʝʢʪʘ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʦʛʦ ʪʝʧʣʦʦʙʤʝʥʥʠʢʘ, ʢʦʪʦʨʳʡ ʧʦʩʪʘʚʣʷʝʪʩʷ ʢʘʢ ʦʪʜʝʣʴʥʘʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ. 
ɺ ʢʦʤʧʣʝʢʪ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʦʛʦ ʪʝʧʣʦʦʙʤʝʥʥʠʢʘ ʚʭʦʜʷʪ ʩʣʝʜʫʶʱʠʝ ʯʘʩʪʠ: 
1. ʇʨʝʜʦʭʨʘʥʠʪʝʣʴʥʳʡ ʪʝʧʣʦʦʙʤʝʥʥʠʢ (ʤʝʜʥʳʡ ʟʤʝʝʚʠʢ, ʩʦʝʜʠʥʝʥʥʳʡ ʩ ʚʳʧʫʩʢʥʳʤ ʧʘʪʨʫʙʢʦʤ) 
2. ʇʨʝʜʦʭʨʘʥʠʪʝʣʴʥʳʡ ʢʣʘʧʘʥ 
3. ɺʩʧʦʤʦʛʘʪʝʣʴʥʘ ̫ʘʨʤʘʪʫʨʘ 
 
 

 

 

 

 

 

 

  

kSV Qd .5,115+=

kSR Qd +=15
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ʏʪʦʙʳ ʫʩʪʘʥʦʚʠʪʴ ʩʠʩʪʝʤʫ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʦʛʦ ʪʝʧʣʦʦʙʤʝʥʥʠʢʘ: 

1. ʆʪʩʦʝʜʠʥʠʪʝ ʩʫʱʝʩʪʚʫʶʱʫʶ ʚʳʧʫʩʢʥʫʶ ʪʨʫʙʫ ʦʪ ʢʦʪʣʘ. 
2. ʋʩʪʘʥʦʚʠʪʝ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʳʡ ʪʝʧʣʦʦʙʤʝʥʥʠʢ ʥʘ 

ʥʘʛʥʝʪʘʪʝʣʴʥʦʤ ʢʘʥʘʣʝ ʥʘ ʟʘʜʥʝʡ ʩʝʢʮʠʠ ʯʝʨʝʟ ʤʫʬʪʫ 1 1/2". 
3. ʇʨʠʩʦʝʜʠʥʠʪʝ ʣʠʥʠʶ ʧʦʜʘʯʠ ʛʦʨʷʯʝʡ ʚʦʜʳ ʢ ʢʘʥʘʣʫ ʚ 

ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʦʛʦ ʪʝʧʣʦʦʙʤʝʥʥʠʢʘ. 
4. ʇʨʠʩʦʝʜʠʥʠʪʝ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʳʡ ʢʣʘʧʘʥ ʢ ʢʘʥʘʣʫ 1/2" 

ʥʘ ʥʘʛʥʝʪʘʪʝʣʴʥʦʤ ʢʘʥʘʣʝ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʦʛʦ 
ʪʝʧʣʦʦʙʤʝʥʥʠʢʘ. 

5. ʅʘ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʦʤ ʪʝʧʣʦʦʙʤʝʥʥʠʢʝ ʝʩʪʴ ʜʚʘ ʢʘʥʘʣʘ 
ʨʘʟʤʝʨʦʤ 1/2" ʧʦʜ ʚʧʫʩʢʥʦʡ ʠ ʚʳʧʫʩʢʥʦʡ ʰʪʫʮʝʨʳ ʜʣʷ 
ʩʘʥʠʪʘʨʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʚʦʜʳ. ʕʪʠ ʢʘʥʘʣʳ ʧʨʠʚʘʨʝʥʳ ʢ ʤʝʜʥʦʤʫ 
ʟʤʝʝʚʠʢʫ ʪʝʧʣʦʦʙʤʝʥʥʠʢʘ. ʇʨʠʩʦʝʜʠʥʠʪʝ ʛʠʙʢʠʡ ʰʣʘʥʛ, 
ʧʦʩʪʘʚʣʷʝʤʳʡ ʚ ʢʦʤʧʣʝʢʪʝ, ʤʝʞʜʫ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʳʤ 
ʢʣʘʧʘʥʦʤ ʠ ʦʜʥʠʤ ʠʟ ʵʪʠʭ ʢʘʥʘʣʦʚ. 

6. ʉʣʠʚ ʚʦʜr ʧʨʦʠʩʭʦʜʠʪ ʠʟ ʜʨʫʛʦʛʦ (ʛʦʨʷʯʘʷ ʩʘʥʠʪʘʨʥʦ-
ʪʝʭʥʠʯʝʩʢʘʷ ʚʦʜʘ) ʚʳʧʫʩʢʥʦʛʦ ʧʘʪʨʫʙʢʘ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʦʛʦ 
ʪʝʧʣʦʦʙʤʝʥʥʠʢʘ. 

7. ʇʨʘʚʠʣʴʥʳʝ ʤʦʥʪʘʞʥʳʝ ʧʦʣʦʞʝʥʠʷ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʦʛʦ 
ʢʣʘʧʘʥʘ ʧʦʢʘʟʘʥʳ ʥʘ ʩʣʝʜʫʶʱʝʤ ʨʠʩʫʥʢʝ. 

ɽʩʣʠ ʪʝʤʧʝʨʘʪʫʨʘ ʢʦʪʣʦʚʦʡ ʚʦʜʳ ʧʨʝʚʳʰʘʝʪ 95 C̄, ʪʝʨʤʦʨʝʛʫʣʷʪʦʨ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʦʛʦ ʢʣʘʧʘʥʘ ʧʦʟʚʦʣʷʝʪ 
ʭʦʣʦʜʥʦʡ ʩʘʥʠʪʘʨʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʚʦʜʝ ʧʨʦʪʝʢʘʪʴ ʯʝʨʝʟ ʟʤʝʝʚʠʢ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʦʛʦ ʪʝʧʣʦʦʙʤʝʥʥʠʢʘ. ɿʤʝʝʚʠʢ ʩ 
ʮʠʨʢʫʣʠʨʫʶʱʝʡ ʚʥʫʪʨʠ ʭʦʣʦʜʥʦʡ ʚʦʜʦʡ ʩʥʠʞʘʝʪ ʪʝʤʧʝʨʘʪʫʨʫ ʢʦʪʣʦʚʦʡ ʚʦʜʳ. ʂʦʛʜʘ ʪʝʤʧʝʨʘʪʫʨʘ ʢʦʪʣʘ ʧʘʜʘʝʪ ʥʠʞʝ 
ʙʝʟʦʧʘʩʥʦʛʦ ʫʨʦʚʥʷ, ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʳʡ ʢʣʘʧʘʥ ʧʨʝʨʳʚʘʝʪ ʮʠʨʢʫʣʷʮʠʶ ʭʦʣʦʜʥʦʡ ʩʘʥʠʪʘʨʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʚʦʜʳ, ʠ ʢʦʪʸʣ 
ʩʥʦʚʘ ʥʘʯʠʥʘʝʪ ʨʘʙʦʪʘʪʴ ʚ ʥʦʨʤʘʣʴʥʦʤ ʨʝʞʠʤʝ. 

ʂʣʘʧʘʥʳ ʥʘ ʩʘʥʠʪʘʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʧʘʪʨʫʙʢʘʭ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʦʛʦ ʪʝʧʣʦʦʙʤʝʥʥʠʢʘ ʜʦʣʞʥʳ ʙʳʪʴ ʚʩʝʛʜʘ ʦʪʢʨʳʪʳ. 

ʂʦʪʸʣ Solitherm ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʦʣʴʢʦ ʩ ʦʨʠʛʠʥʘʣʴʥʳʤ ʢʦʤʧʣʝʢʪʦʤ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʦʛʦ ʪʝʧʣʦʦʙʤʝʥʥʠʢʘ, 
ʧʨʦʰʝʜʰʠʤ ʠʩʧʳʪʘʥʠʷ ʠ ʫʪʚʝʨʞʜʝʥʠʝ ʜʣʷ ʢʘʞʜʦʡ ʤʦʜʝʣʠ ʢʦʪʣʘ. ɽʩʣʠ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʳʡ ʢʣʘʧʘʥ ʥʝ ʚʢʣʶʯʝʥ ʚ 
ʢʦʤʧʣʝʢʪ ʧʦʩʪʘʚʢʠ, ʝʛʦ ʤʦʞʥʦ ʢʫʧʠʪʴ ʦʪʜʝʣʴʥʦ. 

ɿʘʧʨʝʱʝʥʦ ʧʦʜʘʚʘʪʴ ʭʦʣʦʜʥʫʶ ʚʦʜʫ ʧʨʷʤʦ ʥʘ ʚʭʦʜ ʢʦʪʣʘ ʩ ʮʝʣʴʶ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʧʝʨʝʛʨʝʚʘ, ʧʦʩʢʦʣʴʢʫ ʵʪʦ ʤʦʞʝʪ 
ʧʨʠʚʝʩʪʠ ʢ ʩʝʨʴʸʟʥʦʤʫ ʧʦʚʨʝʞʜʝʥʠʶ ʢʦʨʧʫʩʘ ʢʦʪʣʘ. ɺ ʩʣʫʯʘʝ ʪʘʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʙʫʜʝʪ ʧʨʝʢʨʘʱʝʥʦ ʜʝʡʩʪʚʠʝ 
ʛʘʨʘʥʪʠʡʥʳʭ ʦʙʷʟʘʪʝʣʴʩʪʚ ʚ ʦʪʥʦʰʝʥʠʠ ʢʦʪʣʘ. 
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ʈʩʞʝʬʨʩʞʟʝʞʦʡʸ ʧʫʦʧʪʡʫʞʤʵʦʧ ʬʩʧʛʦʸ ʛʧʝʴ ʛ ʪʡʪʫʞʥʞ 
ʇʦʩʣʝ ʧʝʨʚʦʛʦ ʟʘʧʦʣʥʝʥʠʷ ʩʠʩʪʝʤʳ ʚʦʜʦʡ ʤʠʥʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʚʦʜʳ ʥʘʜʦ ʦʪʤʝʪʠʪʴ ʥʘ ʛʠʜʨʦʤʝʪʨʝ ʚ ʩʣʫʯʘʝ 

ʦʪʢʨʳʪʳʭ ʦʪʦʧʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ, ʤʠʥʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʜʘʚʣʝʥʠʷ ʥʘʜʦ ʦʪʤʝʪʠʪʴ ʥʘ ʤʘʥʦʤʝʪʨʝ ʚ ʩʣʫʯʘʝ ʢʦʥʪʫʨʦʚ 
ʥʘʧʦʨʥʦʛʦ ʪʠʧʘ. ʋʨʦʚʝʥʴ ʚʦʜʳ ʠ ʜʘʚʣʝʥʠʝ ʩʣʝʜʫʝʪ ʧʨʦʚʝʨʷʪʴ ʝʞʝʜʥʝʚʥʦ, ʠ, ʝʩʣʠ ʦʥʠ ʥʠʞʝ ʤʠʥʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ, 
ʩʣʝʜʫʝʪ ʜʦʙʘʚʣʷʪʴ ʚʦʜʫ ʚ ʢʦʥʪʫʨ. 
ɺʦ ʚʨʝʤʷ ʧʝʨʚʦʡ ʧʦʜʧʠʪʢʠ ʚʦʜʦʡ, ʥʝʦʙʭʦʜʠʤʦ ʧʦʣʥʦʩʪʴʶ ʩʪʨʘʚʠʪʴ ʢʠʩʣʦʨʦʜ ʠʟ ʩʠʩʪʝʤʳ. ʂʘʢ ʧʨʘʚʠʣʦ, ʦʢʠʩʣʠʪʝʣʴʥʳʝ 

ʧʨʦʮʝʩʩʳ ʥʝ ʩʦʟʜʘʶʪ ʧʨʦʙʣʝʤ, ʝʩʣʠ ʧʨʠ ʧʝʨʚʦʡ ʧʦʜʧʠʪʢʝ ʚʦʜʦʡ ʙʫʜʫʪ ʧʨʠʥʷʪʳ ʚʩʝ ʥʘʜʣʝʞʘʱʠʝ ʤʝʨʳ. ʆʢʠʩʣʝʥʠʝ ʙʫʜʝʪ 
ʧʨʦʠʩʭʦʜʠʪʴ ʠʟ-ʟʘ ʜʦʙʘʚʣʝʥʠʷ ʚ ʩʠʩʪʝʤʫ ʩʚʝʞʝʡ ʚʦʜʳ ʚʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ʢʦʪʣʘ. ʆʩʥʦʚʥʳʝ ʧʨʠʯʠʥʳ ʩʣʝʜʫʶʱʠʝ: 

1. ɺ ʩʣʫʯʘʝ ʦʪʢʨʳʪʳʭ ʦʪʦʧʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʙʫʜʝʪ ʜʦʙʘʚʣʷʪʴʩʷ ʚʦʟʜʫʭ, ʧʦʩʢʦʣʴʢʫ ʨʘʩʰʠʨʠʪʝʣʴʥʳʡ ʙʘʢ ʥʘʭʦʜʠʪʩʷ ʚ 
ʧʦʩʪʦʷʥʥʦʤ ʢʦʥʪʘʢʪʝ ʩ ʘʪʤʦʩʬʝʨʦʡ. ʇʦʵʪʦʤʫ ʦʯʝʥʴ ʚʘʞʥʦ ʧʨʘʚʠʣʴʥʦ ʚʳʙʠʨʘʪʴ ʨʘʟʤʝʨʳ ʨʘʩʰʠʨʠʪʝʣʴʥʦʛʦ ʙʘʢʘ ʦʪʢʨʳʪʦʛʦ 
ʪʠʧʘ, ʝʛʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʚ ʩʠʩʪʝʤʝ, ʚʧʫʩʢʥʳʝ ʠ ʚʳʧʫʩʢʥʳʝ ʧʝʨʝʜʦʭʨʘʥʠʪʝʣʴʥʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʜʣʷ ʯʝʛʦ ʩʣʝʜʫʝʪ 
ʪʱʘʪʝʣʴʥʦ ʩʦʙʣʶʜʘʪʴ ʧʨʠʚʝʜʝʥʥʳʝ ʚ ʵʪʦʤ ʈʫʢʦʚʦʜʩʪʚʝ ʠʥʩʪʨʫʢʮʠʠ, ʢʘʩʘʶʱʠʝʩʷ ʦʪʢʨʳʪʳʭ ʦʪʦʧʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ. 
ʆʪʦʧʠʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ ʥʘʧʦʨʥʦʛʦ ʪʠʧʘ ʥʘʤʥʦʛʦ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʘ ʢ ʢʦʨʦʟʠʠ. ʄʦʞʥʦ ʦʪʜʘʚʘʪʴ ʧʨʝʜʧʦʯʪʝʥʠʝ ʩʠʩʪʝʤʝ 
ʥʘʧʦʨʥʦʛʦ ʪʠʧʘ, ʥʦ ʩ ʵʪʦʡ ʩʠʩʪʝʤʦʡ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʧʮʠʦʥʥʳʡ ʢʦʤʧʣʝʢʪ ʘʨʤʘʪʫʨʳ, ʧʨʝʜʦʭʨʘʥʷʶʱʠʡ ʦʪ 
ʧʝʨʝʛʨʝʚʘ. 

2. ʄʝʩʪʘ ʫʪʝʯʢʠ ʚ ʩʠʩʪʝʤʝ ʷʚʣʷʶʪʩʷ ʧʨʠʯʠʥʦʡ ʧʦʛʣʦʱʝʥʠʷ ʢʠʩʣʦʨʦʜʘ ʦʪʦʧʠʪʝʣʴʥʦʡ ʚʦʜʦʡ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ 
ʤʠʥʠʤʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʚʦʜʳ ʚ ʦʪʦʧʠʪʝʣʴʥʦʤ ʢʦʥʪʫʨʝ ʜʦʣʞʥʦ ʙʳʪʴ ʚʳʰʝ ʘʪʤʦʩʬʝʨʥʦʛʦ ʜʘʚʣʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʫʨʦʚʝʥʴ 
ʜʘʚʣʝʥʠʷ ʩʣʝʜʫʝʪ ʚʩʝʛʜʘ ʧʝʨʠʦʜʠʯʝʩʢʠ ʧʨʦʚʝʨʷʪʴ. 

ʇʨʝʜʦʩʪʝʨʝʞʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʦʚʳʭ ʫʩʪʘʥʦʚʦʢ: 
ʉʠʩʪʝʤʫ ʩʣʝʜʫʝʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦʜʦʛʥʘʪʴ ʧʦ ʨʘʟʤʝʨʫ ʠ ʢʦʥʩʪʨʫʢʮʠʠ ʩ ʪʝʤ, ʯʪʦʙʳ ʩʚʝʩʪʠ ʜʦ ʤʠʥʠʤʫʤʘ ʜʦʙʘʚʣʝʥʠʝ 

ʩʚʝʞʝʡ ʚʦʜʳ. ʋʙʝʜʠʪʝʩʴ, ʯʪʦʙʳ ʚʩʝ ʯʘʩʪʠ ʩʠʩʪʝʤʳ ʙʳʣʠ ʠʟʛʦʪʦʚʣʝʥʳ ʠʟ ʛʘʟʦʥʝʧʨʦʥʠʮʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʇʝʨʚʠʯʥʫʶ 
ʟʘʣʠʚʦʯʥʫʶ ʚʦʜʫ ʩʠʩʪʝʤʳ ʠ ʣʶʙʫʶ ʧʦʜʧʠʪʦʯʥʫʶ ʚʦʜʫ ʚʩʝʛʜʘ ʥʝʦʙʭʦʜʠʤʦ ʬʠʣʴʪʨʦʚʘʪʴ (ʠʩʧʦʣʴʟʫʷ ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʠʣʠ 
ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʩʝʪʯʘʪʳʝ ʬʠʣʴʪʨʳ ʩ ʪʦʥʢʦʩʪʴʶ ʬʠʣʴʪʨʘʮʠʠ ʥʝ ʤʝʥʝʝ 50 ʤʠʢʨʦʥ), ʯʪʦʙʳ ʥʝ ʜʦʧʫʩʪʠʪʴ ʦʙʨʘʟʦʚʘʥʠʷ ʦʩʘʜʢʘ 
ʠ ʢʦʨʨʦʟʠʶ, ʚʳʟʳʚʘʝʤʫʶ ʦʪʣʦʞʝʥʠʷʤʠ. ʄʠʥʠʤʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʚʦʜʳ ʚ ʦʪʦʧʠʪʝʣʴʥʦʤ ʢʦʥʪʫʨʝ ʥʘʧʦʨʥʦʛʦ ʪʠʧʘ ʚʩʝʛʜʘ 
ʜʦʣʞʥʦ ʙʳʪʴ ʚʳʰʝ ʘʪʤʦʩʬʝʨʥʦʛʦ ʜʘʚʣʝʥʠʷ. 

ʇʨʝʜʦʩʪʝʨʝʞʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʦʥʪʘʞʘ ʥʦʚʦʛʦ ʢʦʪʣʘ ʚ ʩʪʘʨʦʡ ʩʠʩʪʝʤʝ: 
1. ɽʩʣʠ ʩʪʘʨʘʷ ʩʠʩʪʝʤʘ ʦʩʥʘʱʝʥʘ ʦʪʢʨʳʪʳʤ ʨʘʩʰʠʨʠʪʝʣʴʥʳʤ ʙʘʢʦʤ, ʝʸ ʤʦʞʥʦ ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʚ ʩʠʩʪʝʤʫ ʥʘʧʦʨʥʦʛʦ 

ʪʠʧʘ ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʚʩʝʭ ʥʝʦʙʭʦʜʠʤʳʭ ʤʝʨ ʙʝʟʦʧʘʩʥʦʩʪʠ. 
2. ʉʪʘʨʫʶ ʩʠʩʪʝʤʫ ʥʝʦʙʭʦʜʠʤʦ ʧʦʣʥʦʩʪʴʶ ʧʨʦʤʳʪʴ, ʯʪʦʙʳ ʫʜʘʣʠʪʴ ʚʩʝ ʦʪʣʦʞʝʥʠʷ ʠ ʯʘʩʪʠʮʳ, ʩʦʜʝʨʞʘʱʠʝʩʷ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʷʭ. 
3. ʅʘ ʩʘʤʦʤ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʢʦʥʪʫʨʘ ʩʣʝʜʫʝʪ ʫʩʪʘʥʦʚʠʪʴ ʚʦʟʜʫʰʥʳʡ ʩʝʧʘʨʘʪʦʨ ʩ ʨʫʯʥʦʡ ʧʨʦʜʫʚʢʦʡ. 

ʈʧʝʪʧʞʝʡʦʞʦʡʞ ʝʴʥʧʮʧʝʙ 
ʂʦʪʸʣ Solitherm ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʩʦʝʜʠʥʷʪʴ ʢ ʦʪʜʝʣʴʥʦʤʫ ʜʳʤʦʭʦʜʫ, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, 

ʪʨʝʙʫʝʤʫʶ ʤʠʥʠʤʘʣʴʥʫʶ ʪʷʛʫ. ɼʳʤʦʦʪʚʦʜʥʦʡ ʢʘʥʘʣ ʤʝʞʜʫ ʢʦʪʣʦʤ ʠ ʜʳʤʦʭʦʜʦʤ ʩʣʝʜʫʝʪ ʟʘʠʟʦʣʠʨʦʚʘʪʴ ʩ ʧʦʤʦʱʴʶ 
ʩʪʝʢʣʦʚʘʪʳ. ɼʳʤʦʦʪʚʦʜʥʦʡ ʢʘʥʘʣ ʢ ʜʳʤʦʭʦʜʫ ʠ ʜʳʤʦʭʦʜ ʜʦʣʞʥʳ ʙʳʪʴ ʠʟʛʦʪʦʚʣʝʥʳ ʠʟ ʩʪʘʣʠ ʠʣʠ ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ 
ʤʘʪʝʨʠʘʣʘ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ ʦʢʦʣʦ 400 C̄. 
ɺʩʝ ʩʦʝʜʠʥʝʥʠʷ ʜʳʤʦʦʪʚʦʜʥʦʡ ʩʠʩʪʝʤʳ ʜʦʣʞʥʳ ʙʳʪʴ ʟʘʛʝʨʤʝʪʠʟʠʨʦʚʘʥʳ 

ʜʣʷ ʦʙʩʧʝʯʝʥʠʷ ʥʘʜʣʝʞʘʱʝʛʦ ʛʦʨʝʥʠʷ ʠ ʤʦʱʥʦʩʪʠ. ʉʦʝʜʠʥʝʥʠʝ ʜʳʤʦʦʪʚʦʜʥʦʛʦ 
ʢʘʥʘʣʘ ʩ ʜʳʤʦʭʦʜʦʤ ʜʦʣʞʥʦ ʙʳʪʴ ʚʳʧʦʣʥʝʥʦ ʧʦ ʩʘʤʦʤʫ ʢʦʨʦʪʢʦʤʫ ʧʫʪʠ ʩ 
ʩʦʙʣʶʜʝʥʠʝʤ ʨʘʟʤʝʨʦʚ, ʫʢʘʟʘʥʥʳʭ ʥʘ ʧʨʠʚʝʜʝʥʥʦʡ ʥʠʞʝ ʩʭʝʤʝ. ʉʣʝʜʫʝʪ 
ʠʟʙʝʛʘʪʴ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʪʘʢʠʭ, ʢʘʢ ʢʦʣʝʥʘ, 
ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʫʚʝʣʠʯʠʚʘʪʴ ʧʦʪʝʨʠ ʜʘʚʣʝʥʠʷ. 
ʅʝ ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʜʳʤʦʭʦʜʘ ʧʨʦʩʪʫʶ 

ʦʜʥʦʩʣʦʡʥʫʶ ʚʝʨʪʠʢʘʣʴʥʫʶ ʩʪʘʣʴʥʫʶ ʪʨʫʙʫ. ɼʳʤʦʭʦʜ 
ʜʦʣʞʝʥ ʙʳʪʴ ʩʜʝʣʘʥ ʠʟ ʦʜʥʦʡ ʚʥʫʪʨʝʥʥʝʡ ʠ ʦʜʥʦʡ ʚʥʝʰʥʝʡ 
ʧʦʚʝʨʭʥʦʩʪʝʡ. ɺʥʝʰʥʷʷ ʧʦʚʝʨʭʥʦʩʪʴ ʤʦʞʝʪ ʙʳʪʴ ʩʜʝʣʘʥʘ ʠʟ 
ʩʪʘʣʠ ʠʣʠ ʢʠʨʧʠʯʘ. ɼʣʷ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʜʳʤʦʭʦʜʘ 
ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʣʝʤʝʥʪʦʚ ʠʟ 
ʥʝʨʞʘʚʝʶʱʝʡ ʩʪʘʣʠ, ʫʩʪʦʡʯʠʚʦʡ ʢ ʢʦʨʨʦʟʠʠ. ʇʨʦʩʪʨʘʥʩʪʚʦ 
ʤʝʞʜʫ ʚʥʝʰʥʝʡ ʠ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʷʤʠ ʜʳʤʦʭʦʜʘ 
ʜʦʣʞʥʦ ʠʤʝʪʴ ʠʟʦʣʷʮʠʶ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʢʦʥʜʝʥʩʘʮʠʠ ʚ 
ʪʦʧʦʯʥʳʭ ʛʘʟʘʭ. 
ʅʘ ʥʠʞʥʝʤ ʫʨʦʚʥʝ ʜʳʤʦʭʦʜʘ ʜʦʣʞʥʘ ʙʳʪʴ ʩʪʘʣʴʥʘʷ 

ʟʘʩʣʦʥʢʘ ʜʣʷ ʯʠʩʪʢʠ, ʜʦʩʪʘʪʦʯʥʦ ʛʝʨʤʝʪʠʯʥʘʷ, ʯʪʦʙʳ 
ʠʩʢʣʶʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʪʝʢʘʥʠʷ. 
ɼʣʠʥʘ ʜʳʤʦʦʪʚʦʜʥʦʛʦ ʢʘʥʘʣʘ ʤʝʞʜʫ ʢʦʪʣʦʤ ʠ 

ʜʳʤʦʭʦʜʦʤ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ ı ʚʳʩʦʪʳ ʜʳʤʦʭʦʜʘ. 
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ʈʘʟʤʝʨ rʜʳʤʦʦʪʚʦʜʥʦʛʦ ʢʘʥʘʣʘ ʠ ʜʳʤʦʭʦʜʘ ʥʝ ʜʦʣʞʥʳ ʙʳʪʴ ʤʝʥʴʰʝ ʨʘʟʤʝʨʘ ʰʪʫʮʝʨʘ ʜʳʤʦʭʦʜʘ ʢʦʪʣʘ ʜʣʷ ʦʪʚʦʜʘ 
ʪʦʧʦʯʥʳʭ ʛʘʟʦʚ. ɽʩʣʠ ʠʥʦʝ ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʦʙʷʟʘʪʝʣʴʥʳʤʠ ʨʝʛʣʘʤʝʥʪʘʤʠ, ʜʣʷ ʚʳʙʦʨʘ ʦʙʱʝʡ ʚʳʩʦʪʳ ʠ ʤʠʥʠʤʘʣʴʥʦʛʦ 
ʚʥʫʪʨʝʥʥʝʛʦ ʜʠʘʤʝʪʨʘ ʜʳʤʦʭʦʜʘ ʩʣʝʜʫʝʪ ʨʫʢʦʚʦʜʩʪʚʦʚʘʪʴʩʷ ʩʣʝʜʫʶʱʝʡ ʜʠʘʛʨʘʤʤʦʡ, ʫʯʠʪʳʚʘʶʱʝʡ ʚʳʭʦʜʥʫʶ ʤʦʱʥʦʩʪʴ 
ʢʦʪʣʘ. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ʉʥʘʨʫʞʠ ʩʘʤʳʡ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʜʳʤʦʭʦʜʘ ʜʦʣʞʝʥ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʨʘʟʤʝʨʘʤ, ʫʢʘʟʘʥʥʳʤ ʥʘ ʧʨʠʚʝʜʸʥʥʳʭ ʥʠʞʝ 

ʨʠʩʫʥʢʘʭ, ʩ ʪʝʤ, ʯʪʦʙʳ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʚʨʝʜʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʪʦʧʦʯʥʳʭ ʛʘʟʦʚ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʦʙʝʩʧʝʯʠʚʘʪʴ 
ʜʦʩʪʘʪʦʯʥʫ ʁʪʷʛʫ ʚ ʜʳʤʦʭʦʜʝ. 
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ʁʆʊʋʉʌʃʏʁʁ ʈʇ ʊɺʇʉʃɾ 

ʆʢʦʥʯʘʪʝʣʴʥʫʶ ʩʙʦʨʢʫ ʢʦʪʣʦʚʭr ʧʨʠʥʘʜʣʝʞʥʦʩʪʝʡ, ʧʦʩʪʘʚʣʷʝʤʳʭ ʚʤʝʩʪʝ ʩ ʢʦʪʣʦʤ, ʧʨʦʠʟʚʦʜʠʪʝ ʩʦʛʣʘʩʥʦ 
ʧʨʠʚʝʜʝʥʥʳʤ ʥʠʞʝ ʠʥʩʪʨʫʢʢʮʠʷʤ. 

1. ʉʥʠʤʠʪʝ ʚʝʨʭʥʶʶ ʧʘʥʝʣʴ ʢʦʪʣʘ ʠ ʚʩʪʘʚʴʪʝ ʪʝʨʤʦʨʝʛʫʣʷʪʦʨ ʚ ʦʪʚʝʨʩʪʠʝ 3/4", ʨʘʩʧʦʣʦʞʝʥʥʦʝ ʚʚʝʨʭʫ ʧʝʨʝʜʥʝʡ 
ʧʘʥʝʣʠ ʢʦʪʣʘ, ʠʩʧʦʣʴʟʫʷ ʣʴʥʷʥʦʝ ʚʦʣʦʢʥʦ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʫʪʝʯʢʠ ʚʦʜʳ. ʉʦʨʠʝʥʪʠʨʫʡʪʝ ʪʝʨʤʦʨʝʛʫʣʷʪʦʨ ʪʘʢ, ʯʪʦʙʳ 
ʝʛʦ ʩʪʦʨʦʥʘ, ʥʘ ʢʦʪʦʨʦʡ ʢʨʝʧʠʪʩʷ ʨʳʯʘʛ, ʙʳʣʘ ʦʙʨʘʱʝʥʘ ʚʧʝʨʝʜ. ʋʩʪʘʥʦʚʠʪʝ ʧʝʨʝʜʥʶʶ ʧʘʥʝʣʴ ʥʘ ʩʚʦʝ ʤʝʩʪʦ ʠ ʟʘʢʨʝʧʠʪʝ 
ʝʝ ʪʘʢ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʘʭ ʥʠʞʝ. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

7. ɺʩʪʘʚʴʪʝ ʨʳʯʘʛ ʪʝʨʤʦʨʝʛʫʣʷʪʦʨʘ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʦʪʚʝʨʩʪʠʷ ʥʘ ʪʝʨʤʦʨʝʛʫʣʷʪʦʨʝ ʠ ʟʘʢʨʝʧʠʪʝ ʝʛʦ ʩ ʧʦʤʦʱʴʶ 
ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʦʛʦ ʚʠʥʪʘ, ʧʦʩʪʘʚʣʷʝʤʦʛʦ ʚ ʢʦʤʧʣʝʢʪʝ ʪʝʨʤʦʨʝʛʫʣʷʪʦʨʘ (ʚ ʩʣʫʯʘʝ ʦʪʩʫʪʩʪʚʠʷ ʪʝʨʤʦʨʝʛʫʣʷʪʦʨʘ ʚ 
ʢʦʤʧʣʝʢʪʝ ʧʦʩʪʘʚʢʠ ʢʦʪʣʘ, ʦʙʨʘʪʠʪʝʩʴ ʢ ʚʘʰʝʤʫ ʜʠʣʝʨʫ ʜʣʷ ʧʨʠʦʙʨʝʪʝʥʠʷ ʪʝʨʤʦʨʝʛʫʣʷʪʦʨʘ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʜʝʪʘʣʝʡ, 
ʥʝʦʙʭʦʜʠʤʳʭ ʥʘ ʵʪʦʤ ʵʪʘʧʝ). ʉʦʝʜʠʥʠʪʝ ʮʝʧʴʶ (ʚʭʦʜʠʪ ʚ ʢʦʤʧʣʝʢʪ ʧʦʩʪʘʚʢʠ ʪʝʨʤʦʨʝʛʫʣʷʪʦʨʘ) ʨʳʯʘʛ ʪʝʨʤʦʨʝʛʫʣʷʪʦʨʘ ʠ 
ʦʩʥʦʚʥʫʶ ʚʦʟʜʫʰʥʫʶ ʟʘʩʣʦʥʢʫ, ʚʩʪʘʚʠʚ ʝʸ ʚ ʦʪʚʝʨʩʪʠʷ ʥʘ ʢʦʥʮʝ ʨʳʯʘʛʘ ʠ ʥʘ ʟʘʩʣʦʥʢʝ. ʆʢʦʥʯʘʪʝʣʴʥʦ ʵʪʦʪ ʵʪʘʧ ʙʫʜʝʪ 
ʚʳʧʦʣʥʝʥ ʧʨʠ ʧʝʨʚʦʤ ʧʫʩʢʝ ʢʦʪʣʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ. ʉʤʦʪʨʠʪʝ ʩʣʝʜʫʶʱʠʡ ʨʘʟʜʝʣ. 
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ʈʩʞʝʧʮʩʙʦʡʫʞʤʵʦʴʢ ʫʞʨʤʧʧʚʥʞʦʦʡʣ (ʝʧʨʧʤʦʡʫʞʤʵʦʧʞ ʧʚʧʩʬʝʧʛʙʦʡʞ) 
ʇʨʝʜʦʭʨʘʥʠʪʝʣʴʥʳʡ ʪʝʧʣʦʦʙʤʝʥʥʠʢ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʟʘʱʠʪʳ ʢʦʪʣʘ ʦʪ ʧʝʨʝʛʨʝʚʘ. ʆʪʢʣʶʯʝʥʠʝ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ, 

ʥʝʠʩʧʨʘʚʥʦʩʪ ɹ ʥʘʩʦʩʘ ʠ ʪ.ʧ. ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʯʠʥʦʡ ʯʨʝʟʤʝʨʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʢʦʪʣʦʚʦʡ ʚʦʜr. ɽʩʣʠ 
ʪʝʤʧʝʨʘʪʫʨʘ ʢʦʪʣʦʚʦʡ ʚʦʜʳ ʧʨʝʚʳʰʘʝʪ 95Áʉ, ʪʝʨʤʦʩʪʘʪ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʦʛʦ ʢʣʘʧʘʥʘ ʧʦʟʚʦʣʷʝʪ ʭʦʣʦʜʥʦʡ ʩʘʥʠʪʘʨʥʦ-
ʪʝʭʥʠʯʝʩʢʦʡ ʚʦʜʝ ʧʨʦʪʝʢʘʪʴ ʯʝʨʝʟ ʟʤʝʝʚʠʢ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʦʛʦ ʪʝʧʣʦʦʙʤʝʥʥʠʢʘ. ɿʤʝʝʚʠʢ ʩ ʮʠʨʢʫʣʠʨʫʶʱʝʡ ʚʥʫʪʨʠ ʥʝʛʦ 
ʭʦʣʦʜʥʦʡ ʚʦʜʦʡ ʧʦʥʠʞʘʝʪ ʪʝʤʧʝʨʘʪʫʨʫ ʢʦʪʣʦʚʦʡ ʚʦʜʳ. ʂʦʛʜʘ ʪʝʤʧʝʨʘʪʫʨʘ ʢʦʪʣʘ ʧʦʥʠʞʘʝʪʩʷ ʥʠʞʝ ʙʝʟʦʧʘʩʥʦʛʦ ʫʨʦʚʥʷ, 
ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʳʡ ʢʣʘʧʘʥ ʧʨʝʨʳʚʘʝʪ ʮʠʨʢʫʣʷʮʠʶ ʭʦʣʦʜʥʦʡ ʩʘʥʠʪʘʨʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʚʦʜʳ ʠ ʢʦʪʝʣ ʩʥʦʚʘ ʥʘʯʠʥʘʝʪ 
ʨʘʙʦʪʘʪʴ ʚ ʥʦʨʤʘʣʴʥʦʤ ʨʝʞʠʤʝ. 
ʃʫʯʰʝ ʚʩʝʛʦ ʧʨʠʦʙʨʝʪʘʪʴ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʳʡ ʢʦʤʣʝʢʪ ʚʤʝʩʪʝ ʩ ʢʦʪʣʦʤ ʠ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʝʛʦ ʧʨʠ ʩʙʦʨʢʝ ʢʦʪʣʘ, 

ʧʦʩʢʦʣʴʢʫ ʵʪʦ ʦʙʣʝʛʯʠʪ ʩʙʦʨʦʯʥʳʝ ʦʧʝʨʘʮʠʠ. ʆʜʥʘʢʦ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʳʡ ʢʦʤʧʣʝʢʪ ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʠ ʥʘ ʩʪʘʨʦʤ ʢʦʪʣʝ 
Solitherm, ʥʘʭʦʜʷʱʝʤʩʷ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ. 
ʄʦʥʪʘʞ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʪʘ ʧʨʦʠʟʚʦʜʷʪ ʩʦʛʣʘʩʥʦ ʩʣʝʜʫʶʱʠʤ ʠʥʩʪʨʫʢʮʠʷʤ: 
1. ʆʪʩʦʝʜʠʥʠʪʝ ʚʳʧʫʩʢʥʫʶ ʪʨʫʙʫ ʦʪ ʢʦʪʣʘ. 
2. ʇʨʠʩʦʝʜʠʥʠʪʝ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʳʡ ʪʝʧʣʦʦʙʤʝʥʥʠʢ ʢ ʧʦʜʘʶʱʝʤʫ ʢʘʥʘʣʫ ʥʘ ʟʘʜʥʝʡ ʩʝʢʮʠʠ ʯʝʨʝʟ 1 1/2" ʤʫʬʪʫ, ʢʘʢ 

ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʘʭ ʥʠʞʝ. ʀʩʧʦʣʴʟʫʡʪʝ ʪʝ ʞʝ ʩʘʤʳʝ ʬʣʘʥʮʝʚʫʶ ʧʨʦʢʣʘʜʢʫ ʠ ʙʦʣʪʳ, ʦʩʪʘʚʰʠʝʩʷ ʧʦʩʣʝ ʫʜʘʣʝʥʠʷ 
ʚʳʩʧʫʩʢʥʦʡ ʪʨʫʙʳ. 
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4. ʇʨʠʩʦʝʜʠʥʠʪʝ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʳʡ ʢʣʘʧʘʥ 
Regulus JBV ʢ 1/2" ʛʥʝʟʜʫ ʥʘ ʣʠʥʠʠ ʧʦʜʘʯʠ ʛʦʨʷʯʝʡ 
ʚʦʜʳ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʦʛʦ ʪʝʧʣʦʦʙʤʝʥʥʠʢʘ, ʢʘʢ 
ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ ʩʧʨʘʚʘ. ʉʦʙʣʶʜʘʪʝ 
ʥʘʧʨʘʚʣʝʥʠʝ ʧʦʪʦʢʘ ʭʦʣʦʜʥʦʡ ʩʘʥʠʪʘʨʥʦ-
ʪʝʭʥʠʯʝʩʢʦʡ ʚʦʜʳ ʯʝʨʝʟ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʳʡ 
ʢʣʘʧʘʥ, ʧʦʢʘʟʘʥʥʦʝ ʩʪʨʝʣʢʦʡ ʥʘ ʣʘʪʫʥʥʦʤ ʢʦʨʧʫʩʝ 
ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʦʛʦ ʢʣʘʧʘʥʘ. 

5. ʅʘ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʦʤ ʪʝʧʣʦʦʙʤʝʥʥʠʢʝ ʝʩʪɹ 
ʜʚʘ ʢʘʥʘʣʘ ʨʘʟʤʝʨʦʤ 1/2" ʜʣʷ ʚʭʦʜʘ ʠ ʚʳʭʦʜʘ 
ʩʘʥʠʪʘʨʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʚʦʜʳ. ʕʪʠ ʢʘʥʘʣʳ 
ʧʨʠʚʘʨʝʥʳ ʢ ʤʝʜʥʦʤʫ ʟʤʝʝʚʠʢʫ ʪʝʧʣʦʦʙʤʝʥʥʠʢʘ. 
ʇʨʠʩʦʝʜʠʥʠʪʝ ʚʳʭʦʜ ʢʣʘʧʘʥʘ Regulus JBV ʢ ʦʜʥʦʤʫ 
ʠʟ ʵʪʠʭ ʢʘʥʘʣʦʚ ʧʦʩʨʝʜʩʪʚʦʤ ʛʠʙʢʦʛʦ ʰʣʘʥʛʘ, 
ʧʦʩʪʘʚʣʷʝʤʦʛʦ ʚ ʢʦʤʧʣʝʢʪʝ. 

 
 
 
7. ʇʦʜʩʦʝʜʠʥʠʪʝ ʣʠʥʠʶ ʭʦʣʦʜʥʦʡ ʩʘʥʠʪʘʨʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʚʦʜʳ ʢ ʚʭʦʜʫ ʢʣʘʧʘʥʘ Regulus JBV. 
 
8. ʉʣʠʚ ʛʦʨʷʯʝʡ ʩʘʥʠʪʘʨʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʚʦʜʳ ʧʨʦʠʩʭʦʜʠʪ ʯʝʨʝʟ ʚʳʭʦʜ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʦʛʦ ʪʝʧʣʦʦʙʤʝʥʥʠʢʘ. 
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ʁʆʊʋʉʌʃʏʁʁ ʈʇ ʖʃʊʈʄʌɹʋɹʏʁʁ 
ʆʙʪʫʩʧʢʣʙ ʫʞʩʥʧʩʞʜʬʤʸʫʧʩʙ (ʫʞʩʥʧʪʫʙʫʡʰʞʪʣʧʜʧ ʩʞʤʞ ʫʧʨʧʰʦʧʜʧ ʛʧʠʝʬʮʙ) 
ʊʝʨʤʦʨʝʛʫʣʷʪʦʨ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʪʠʧʘ ʤʦʥʪʠʨʫʝʪʩʷ ʥʘ ʧʝʨʝʜʥʝʡ ʩʪʦʨʦʥʝ ʢʦʪʣʘ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʧʦʣʦʞʝʥʠʠ. ʇʨʠ 

ʨʘʙʦʪʝ ʪʝʨʤʦʨʝʛʫʣʷʪʦʨʘ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʧʦʣʦʞʝʥʠʠ ʙʝʣʳʝ ʯʠʩʣʘ ʧʦʢʘʟʳʚʘʶʪ ʪʨʝʙʫʝʤʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʦʪʦʧʣʝʥʠʷ. 
ʇʦʩʣʝ ʩʙʦʨʢʠ ʪʝʨʤʦʨʝʛʫʣʷʪʦʨʘ, ʫʩʪʘʥʦʚʠʪʝ ʧʦʜʲʸʤʥʳʡ ʩʪʝʨʞʝʥʴ ʜʣʷ ʨʝʛʫʣʷʪʦʨʘ. 

ɿʘʛʨʫʟʠʪʝ ʪʦʧʣʠʚʦ ʚ ʢʦʪʸʣ ʠ ʟʘʞʛʠʪʝ ʝʛʦ. ʇʦʜʦʞʜʠʪʝ, ʧʦʢʘ ʪʝʤʧʝʨʘʪʫʨʘ ʢʦʪʣʘ ʥʝ ʜʦʩʪʠʛʥʝʪ 60 ̄ C. ʅʘʩʪʨʦʡʪʝ 

ʪʝʨʤʦʨʝʛʫʣʷʪʦʨ ʥʘ 60 ̄ C. ʇʨʠʮʝʧʠʪʝ ʦʜʠʥ ʢʦʥʝʮ ʮʝʧʠ ʪʝʨʤʦʨʝʛʫʣʷʪʦʨʘ ʢ ʧʝʨʚʠʯʥʦʡ ʚʦʟʜʫʰʥʦʡ ʟʘʩʣʦʥʢʝ. ʇʨʠʮʝʧʠʪʝ 
ʜʨʫʛʦʡ ʢʦʥʝʮ ʮʝʧʠ ʢ ʧʦʜʲʝʤʥʦʤʫ ʩʪʝʨʞʥʶ ʪʝʨʤʦʨʝʛʫʣʷʪʦʨʘ ʠ ʦʪʨʝʛʫʣʠʨʫʡʪʝ ʥʘʪʷʞʝʥʠʝ ʮʝʧʠ ʪʘʢ, ʯʪʦʙʳ ʦʩʪʘʚʘʣʩʷ 2-ʤʤ 
ʟʘʟʦʨ ʤʝʞʜʫ ʧʝʨʚʠʯʥʦʡ ʟʘʩʣʦʥʢʦʡ ʠ ʚʦʟʜʫʭʦʚʧʫʩʢʥʳʤ ʦʪʚʝʨʩʪʠʝʤ ʧʝʨʝʜʥʝʡ ʜʚʝʨʮʳ. 
ʈʩʧʛʞʩʣʡ ʨʞʩʞʝ ʩʧʠʟʡʜʧʥ 
ʇʝʨʝʜ ʧʝʨʚʳʤ ʚʢʣʶʯʝʥʠʝʤ ʢʦʪʣʘ, ʩʨʘʟʫ ʧʦʩʣʝ ʝʛʦ ʤʦʥʪʘʞʘ, ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʛʦʪʦʚʠʪʴ ʢ ʨʘʙʦʪʝ ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʢʦʥʪʫʨ. 

ʏʪʦʙʳ ʟʘʧʦʣʥʠʪʴ ʦʪʢʨʳʪʳʡ ʦʪʦʧʠʪʝʣʴʥʳʡ ʢʦʥʪʫʨ, ʦʪʢʨʦʡʪʝ ʢʣʘʧʘʥ ʥʘ ʣʠʥʠʠ ʥʘʯʘʣʴʥʦʛʦ ʫʨʦʚʥʷ, ʠʜʫʱʝʡ ʦʪ 
ʨʘʩʰʠʨʠʪʝʣʴʥʦʛʦ ʙʘʢʘ ï ʢʦʥʪʫʨ ʟʘʧʦʣʥʠʪʩʷ ʚʦʜʦʡ ʠʟ ʦʩʥʦʚʥʦʡ ʧʦʜʘʶʱʝʡ ʣʠʥʠʠ. ɺʦ ʚʨʝʤʷ ʟʘʧʦʣʥʝʥʠʷ ʩʠʩʪʝʤʳ ʚʩʝ 
ʢʣʘʧʘʥʳ ʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʥʘ ʣʠʥʠʷʭ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʨʠʪʴ ʥʘ ʫʪʝʯʢʫ. ɿʘʧʦʣʥʝʥʠʝ ʧʨʝʢʨʘʱʘʝʪʩʷ, ʢʦʛʜʘ ʠʟ ʣʠʥʠʠ 
ʥʘʯʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʧʦʷʚʠʪʩʷ ʚʦʜʘ, ʟʘʢʨʦʡʪʝ ʢʣʘʧʘʥ ʥʘ ʵʪʦʡ ʣʠʥʠʠ. ʉʨʘʟʫ ʧʦʩʣʝ ʵʪʦʛʦ ʥʘ ʵʢʨʘʥʝ ʛʠʜʨʦʤʝʪʨʘ ʦʪʨʘʞʘʝʪʩʷ 
ʜʘʚʣʝʥʠʝ ʚʦʜʳ. ʊʘʢʦʡ ʨʝʞʠʤ ʜʝʣʘʝʪ ʧʨʦʮʝʜʫʨʫ ʟʘʧʦʣʥʝʥʠʷ ʚ ʪʝʯʝʥʠʝ ʦʪʦʧʠʪʝʣʴʥʦʛʦ ʩʝʟʦʥʘ ʙʦʣʝʝ ʣʝʛʢʦʡ, ʧʦʜʧʠʪʳʚʘʷ 
ʩʠʩʪʝʤʫ ʩʚʝʞʝʡ ʚʦʜʦʡ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʜʘʚʣʝʥʠʝ ʚʦʜʳ ʥʘ ʵʢʨʘʥʝ ʥʝ ʜʦʩʪʠʛʥʝʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ. 
ʇʝʨʝʜ ʢʘʞʜʳʤ ʨʦʟʞʠʛʦʤ ʫʙʝʜʠʪʝʩʴ, ʯʪʦ: 

¶ ʂʦʪʝʣ ʠ ʢʦʥʪʫʨ ʟʘʧʦʣʥʝʥʳ ʚʦʜʦʡ, ʠ ʜʘʚʣʝʥʠʝ ʚʦʜʳ ʥʘʭʦʜʠʪʩʷ ʚ ʪʨʝʙʫʝʤʦʤ ʜʠʘʧʘʟʦʥʝ. 

¶ ɺʩʝ ʢʣʘʧʘʥʳ ʥʘ ʣʠʥʠʠ (ʠʩʢʣʶʯʘʷ ʙʘʡʧʘʩʥʫʶ ʣʠʥʠʶ ʠ ʣʠʥʠʶ ʥʘʯʘʣʴʥʦʛʦ ʫʨʦʚʥʷ) ʥʘʭʦʜʷʪʩʷ ʚ ʦʪʢʨʳʪʦʤ ʧʦʣʦʞʝʥʠʠ. 

¶ ɺ ʜʳʤʦʭʦʜʝ ʜʦʩʪʘʪʦʯʥʳʡ ʫʨʦʚʝʥʴ ʪʷʛʠ. 
ʏʪʦʙʳ ʟʘʧʦʣʥʠʪʴ ʢʦʥʪʫʨ ʥʘʧʦʨʥʦʛʦ ʪʠʧʘ, ʧʦʜʘʡʪʝ ʩʚʝʞʫʶ ʚʦʜʫ ʠʟ ʦʩʥʦʚʥʦʡ ʧʦʜʘʶʱʝʡ ʣʠʥʠʠ, ʠʩʧʦʣʴʟʫʷ ʠʣʠ 

ʟʘʣʠʚʦʯʥʳʡ/ʩʣʠʚʥʦʡ ʢʨʘʥ ʥʘ ʟʘʜʥʝʡ ʩʝʢʮʠʠ ʢʦʪʣʘ, ʠʣʠ ʧʠʪʘʶʱʫʶ ʣʠʥʠʶ, ʢʦʪʦʨʦʡ ʦʩʥʘʱʸʥ ʢʦʥʪʫʨ. ɼʣʷ ʩʪʨʘʚʣʠʚʘʥʠʷ 
ʚʦʟʜʫʭʘ, ʩʦʜʝʨʞʘʱʝʛʦʩʷ ʚ ʩʠʩʪʝʤʝ, ʠʩʧʦʣʴʟʫʡʪʝ ʚʦʟʜʫʰʥʳʝ ʚʝʥʪʠʣʠ ʥʘ ʨʘʜʠʘʪʦʨʘʭ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʢʦʥʪʫʨʘ, ʘ ʪʘʢʞʝ 
ʧʨʫʞʠʥʥʳʡ ʢʣʘʧʘʥ ʩʙʨʦʩʘ ʜʘʚʣʝʥʠʷ ʥʘ ʚʳʭʦʜʝ ʛʦʨʷʯʝʡ ʚʦʜʳ ʢʦʪʣʘ. 
ʉʧʠʟʡʜ 

¶ ɿʘʢʣʘʜʢʘ ʨʘʩʪʦʧʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʋʣʦʞʠʪʝ 3ï4 ʩʤʷʪʳʝ ʛʘʟʝʪʳ ʥʘ ʨʝʰʝʪʢʫ ʢʦʪʣʘ. ʈʘʟʤʝʩʪʠʪʝ ʱʝʧʢʠ ʧʦʚʝʨʭ ʙʫʤʘʛʠ. 
ʏʝʤ ʩʫʰʝ ʠ ʤʝʣʴʯʝ ʙʫʜʫʪ ʱʝʧʢʠ, ʪʝʤ ʣʫʯʰʝ ʨʘʟʛʦʨʠʪʩʷ ʦʛʦʥʴ. ʋʣʦʞʠʪʝ ʱʝʧʢʠ ʢʨʝʩʪ-ʥʘʢʨʝʩʪ ʪʘʢ, ʯʪʦʙʳ ʤʝʞʜʫ ʥʠʤʠ ʙʳʣʦ 
ʢʘʢ ʤʦʞʥʦ ʙʦʣʴʰʝ ʚʦʟʜʫʭʘ. ʇʣʦʪʥʦ ʫʣʦʞʝʥʥʳʝ ʱʝʧʢʠ ʥʝ ʨʘʟʛʦʨʷʪʩʷ ʥʘʜʣʝʞʘʱʠʤ ʦʙʨʘʟʦʤ. 

¶ ʇʦʣʦʞʠʪʝ ʧʦʚʝʨʭ ʱʝʧʦʢ ʙʦʣʝʝ ʢʨʫʧʥʳʝ ʧʦʣʝʥʴʷ, ʟʘʪʝʤ ʩʝʨʭʫ ʥʘʢʣʘʜʳʚʘʡʪʝ ʝʱʸ ʙʦʣʝʝ ʢʨʫʧʥʳʝ ʢʫʩʢʠ, ʧʦʢʘ ʫʨʦʚʝʥʴ 
ʪʦʧʣʠʚʘ ʥʝ ʧʨʝʚʳʩʠʪ 1/3 ʚʳʩʦʪʳ ʟʘʛʨʫʟʦʯʥʦʡ ʢʘʤʝʨʳ. 

¶ ʋʙʝʜʠʪʝʩʴ, ʯʪʦ ʦʩʥʦʚʥʘʷ ʚʦʟʜʫʰʥʘʷ ʟʘʩʣʦʥʢʘ ʠ ʟʘʩʣʦʥʢʘ ʜʳʤʦʭʦʜʘ ʦʪʢʨʳʪʳ. ɿʘʪʝʤ ʟʘʞʛʠʪʝ ʛʘʟʝʪʳ ʥʘ ʜʥʝ ʢʘʤʝʨʳ. 

¶ ʇʦʩʣʝ ʧʝʨʚʦʛʦ ʨʦʟʞʠʛʘ ʚʢʣʶʯʠʪʝ ʮʠʨʢʫʣʷʮʠʦʥʥʳʡ ʥʘʩʦʩ ʠ ʦʪʨʝʛʫʣʠʨʫʡʪʝ ʚʦʟʜʫʰʥʫʶ ʟʘʩʣʦʥʢʫ. ʅʘʩʪʨʦʡʪʝ 
ʤʝʭʘʥʠʯʝʩʢʠʡ ʪʝʨʤʦʨʝʛʫʣʷʪʦʨ ʥʘ ʞʝʣʘʝʤʫʶ ʪʝʤʧʝʨʘʪʫʨʫ. 

¶ ʆʛʦʥʴ ʜʦʣʞʝʥ ʭʦʨʦʰʦ ʨʘʟʛʦʨʝʪʴʩʷ ʧʨʠʤʝʨʥʦ ʯʝʨʝʟ 15 ʤʠʥʫʪ, ʟʘʪʝʤ ʟʘʛʨʫʟʦʯʥʫʶ ʢʘʤʝʨʫ ʤʦʞʥʦ ʟʘʧʦʣʥʠʪʴ 
ʧʦʣʥʦʩʪʴʶ, ʥʦ ʧʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʨʷʪʴ, ʯʪʦʙʳ ʧʣʘʤʷ ʥʝ ʧʦʪʫʭʣʦ. 

¶ ʇʦʜʜʝʨʞʠʚʘʡʪʝ ʛʦʨʝʥʠʝ. ɺʩʝʛʜʘ ʩʦʭʨʘʥʷʡʪʝ ʧʣʘʤʷ ʚ ʦʛʥʝ ï ʜʳʤ ʠʣʠ ʪʣʝʶʱʠʡ ʦʛʦʥʴ ʷʚʣʷʶʪʩʷ ʭʦʣʦʜʥʳʤ ʠ 
ʥʝʵʬʬʝʢʪʠʚʥʳʤ ʛʦʨʝʥʠʝʤ, ʘ ʪʘʢʞʝ ʧʨʦʠʟʚʦʜʷʪ ʚʨʝʜʥʳʝ ʚʳʙʨʦʩʳ (ʢʨʝʦʟʦʪ ʠ ʩʤʦʣʘ ʚ ʜʳʤʦʭʦʜʝ). 
ʊʟʡʜʙʦʡʞ ʝʩʧʛ 

¶ ʇʨʠ ʩʞʠʛʘʥʠʠ ʜʨʦʚ ʚʩʧʦʤʦʛʘʪʝʣʴʥʫʶ ʚʦʟʜʫʰʥʫʶ ʟʘʩʣʦʥʢʫ ʤʦʞʥʦ ʟʘʢʨʳʪʴ, ʯʪʦʙʳ ʧʨʦʜʣʠʪʴ ʚʨʝʤʷ ʛʦʨʝʥʠʷ. 

¶ ɼʣʷ ʨʝʛʫʣʠʨʦʚʢʠ ʩʢʦʨʦʩʪʠ ʛʦʨʝʥʠʷ ʜʳʤʦʚʫʶ ʟʘʜʚʠʞʢʫ ʥʘ ʚʳʭʣʦʧʥʦʤ ʧʘʪʨʫʙʢʝ ʥʘ ʟʘʜʥʝʡ ʩʪʦʨʦʥʝ ʢʦʪʣʘ ʤʦʞʥʦ 
ʧʨʠʦʪʢʨʳʚʘʪʴ ʠʣʠ ʟʘʢʨʳʚʘʪʴ. 
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 ʅʘʧʦʣʦʚʠʥʫ ʟʘʢʨʳʪʘʷ ʜʳʤʦʚʘʷ ʟʘʜʚʠʞʢʘ          ʆʪʢʨʳʪʘʷ ʜʳʤʦʚʘʷ ʟʘʜʚʠʞʢʘ 

 
ʊʟʡʜʙʦʡʞ ʣʙʥʞʦʦʧʜʧ ʬʜʤʸ ʡ ʤʡʜʦʡʫʙ 

¶ ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʜʣʝʞʘʱʝʛʦ ʛʦʨʝʥʠʷ ʤʦʞʥʦ ʧʦʣʥʦʩʪʴʶ ʦʪʢʨʳʪʴ ʚʩʧʦʤʦʛʘʪʝʣʴʥʫʶ ʚʦʟʜʫʰʥʫʶ ʟʘʩʣʦʥʢʫ. 
 
ɽʞʟʬʩʦʴʢ ʩʞʟʡʥ 

¶ ɻʦʨʝʥʠʝ ʤʦʞʥʦ ʦʩʣʘʙʠʪʴ ʧʦʩʨʝʜʩʪʚʦʤ 
a. ʋʤʝʥʴʰʝʥʠʷ ʟʘʜʘʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʪʝʨʤʦʨʝʛʫʣʷʪʦʨʝ. 
b. ʇʦʣʥʦʛʦ ʟʘʢʨʳʪʠʷ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʡ ʚʦʟʜʫʰʥʦʡ ʟʘʩʣʦʥʢʠ. 
c. ʇʦʣʥʦʛʦ ʟʘʢʨʳʪʠʷ ʜʳʤʦʚʦʡ ʟʘʜʚʠʞʢʠ. 
 
 
 
 
 
 
 

                                          ɼʳʤʦʚʘʷ ʟʘʜʚʠʞʢʘ ʟʘʢʨʳʪʘ 
 

ʂʨʪʸʣ ʥʝ ʧʨʦʠʟʚʦʜʠʪ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʚʢʣʶʯʝʥʠʷ ʠ ʚʳʢʣʶʯʝʥʠʷ ʥʘʩʦʩʘ. ʇʦʵʪʦʤʫ ʥʘʩʦʩ ʜʦʣʞʝʥ ʙʳʪʴ ʚʩʝʛʜʘ 
ʚʢʣʶʯʝʥʥʳʤ, ʢʦʛʜʘ ʪʝʤʧʝʨʘʪʫʨʘ ʢʦʪʣʘ ʚʳʰʝ ʪʝʤʧʝʨʘʪʫʨʳ ʭʦʣʦʜʥʦʡ ʚʦʜʳ ʠʣʠ ʝʩʣʠ ʚ ʪʦʧʢʝ ʝʩʪʴ ʛʦʨʷʱʝʝ ʪʦʧʣʠʚʦ. 
ʅʠʢʦʛʜʘ ʥʝ ʚʳʢʣʶʯʘʡʪʝ ʥʘʩʦʩ, ʧʦʢʘ ʦʛʦʥʴ ʥʝ ʧʦʛʘʩ ʧʦʣʥʦʩʪʴʶ. 

ʅʠʢʦʛʜʘ ʥʝ ʜʦʧʫʩʢʘʡʪʝ ʨʝʟʢʦʛʦ ʧʦʚʳʰʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʢʦʪʣʦʚʦʡ ʚʦʜʳ, ʦʩʪʘʚʣʷʷ ʥʘʩʦʩ ʚʳʢʣʶʯʝʥʥʳʤ. ɺ ʵʪʦʤ 
ʩʣʫʯʘʝ ʤʛʥʦʚʝʥʥʘʷ ʧʦʜʘʯʘ ʭʦʣʦʜʥʦʡ ʚʦʜʳ ʚ ʦʯʝʥʴ ʛʦʨʷʯʠʡ ʢʦʪyʣ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʨʘʟʨʫʰʝʥʠʶ ʢʦʨʧʫʩʘ ʢʦʪʣʘ ʠʟ-
ʟʘ ʚʳʩʦʢʦʡ ʪʝʨʤʘʣʴʥʦʡ ʵʥʝʨʛʠʠ. 

ɽʩʣʠ ʪʝʨʤʦʨʝʛʫʣʷʪʦʨ ʥʝ ʨʘʙʦʪʘʝʪ ʥʘʜʣʝʞʘʱʠʤ ʦʙʨʘʟʦʤ, ʝʛʦ ʥʘʩʪʨʦʡʢʫ ʤʦʞʥʦ ʧʦʰʘʛʦʚʦ ʠʟʤʝʥʷʪʴ, ʠʩʭʦʜʷ ʠʟ 
ʢʦʤʬʦʨʪʥʳʭ ʜʣʷ ʚʘʩ ʫʩʣʦʚʠʡ. 

 
ʆʞʝʧʪʫʙʫʧʣ ʫʸʜʡ ʝʴʥʧʮʧʝʙ 
ɺ ʩʣʫʯʘʝ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʪʷʛʠ ʜʳʤʦʭʦʜʘ ʠʣʠ ʚ ʩʣʫʯʘʝ ʦʪʩʫʪʩʪʚʠʷ ʪʷʛʠ (ʧʣʦʭʦʡ ʤʦʥʪʘʞ, ʧʣʦʭʘʷ ʪʝʧʣʦʠʟʦʣʷʮʠʷ, 

ʧʝʨʝʢʨʳʪʠʝ ʠ ʪ.ʜ.) ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʧʨʦʙʣʝʤ rʩ ʛʦʨʝʥʠʝʤ (ʦʪʩʫʪʩʪʚʠʝ ʦʛʥʷ, ʟʘʜʳʤʣʝʥʠʝ, ʢʦʥʜʝʥʩʘʮʠʷ ʠʟ-ʟʘ ʭʦʣʦʜʥʳʭ 
ʪʦʧʦʯʥʳʭ ʛʘʟʦʚ). ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʩʪʨʦʛʦ ʨʝʢʦʤʝʥʜʫʝʤ, ʯʪʦʙʳ ʜʳʤʦʭʦʜ ʙʳʣ ʧʨʦʚʝʨʝʥ ʩʧʝʮʠʘʣʠʩʪʦʤ ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʣʶʙʳʭ 
ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ. ʂʦʪʝʣ ʨʘʩʩʯʠʪʘʥ ʥʘ ʝʩʪʝʩʪʚʝʥʥʫʶ ʪʷʛʫ, ʧʦʵʪʦʤʫ ʫʩʪʘʥʦʚʢʘ ʜʳʤʦʭʦʜʘ ʠʛʨʘʝʪ ʦʯʝʥʴ ʚʘʞʥʫʶ ʨʦʣʴ. 
ʋʧʨʤʡʛʧ 
ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʦʧʣʠʚʘ ʜʦʣʞʥ r ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʧʨʠʚʝʜʝʥʥʳʤ ʚ ʨʘʟʜʝʣʝ "ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ". 

ʇʨʦʠʟʚʦʜʠʪʝʣʴ ʥʝ ʥʝʩʝʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʧʨʦʙʣʝʤʳ, ʚʦʟʥʠʢʘʶʱʠʝ ʠʟ-ʟʘ ʥʝʥʘʜʣʝʞʘʱʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʦʧʣʠʚʘ ʠʣʠ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʦʧʣʠʚʘ, ʥʝ ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʢʦʪʣʘ. 


