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ʉʤʳʰʣʷʝʚ ɸ.ʈ., ʢʪʥ. ɸʨʩʝʥʘʣ ʀʥʜʫʩʪʨʠʠ (ʈʦʩʩʠʷ), ɹʝʨʜʳʰʝʚ ɹ.ɺ., ʜʪʥ, ʧʨʦʬ.,  

Dr. F. Guberman, Macro Engineering and Technology Inc. (Canada) 

 çɺ ʉʐɸ ʚ ʛʦʜ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʝ ʤʝʥʝʝ ʩʦʪʥʠ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʪʦʣʱʠʥʦʡ ʧʣʝʥʢʠ ʚ ʧʨʦʮʝʩʩ ʝ 
ʧʨʦʠʟʚʦʜʩʪʚʘè, ʩʦʦʙʱʘʝʪ ɼʞʦʥ ɺʘʡʟ, ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʠʟʚʝʩʪʥʦʡ ʥʝʤʝʮʢʦʡ ʬʠʨʤʳ Reifenhauser, 
ʧʨʦʠʟʚʦʜʷʱʝʡ ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ ʧʦʣʠʤʝʨʦʚ. ɺʩʝ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʬʠʨʤ, ʧʦʩʪʘʚʣʷʶʱʠʭ, 
ʢʘʢ ʠʟʤʝʨʠʪʝʣʴʥʳʝ ʜʘʪʯʠʢʠ, ʪʘʢ ʠ ʢʦʤʧʣʝʢʩʥʳʝ ʩʠʩʪʝʤʳ ʢʦʨʨʝʢʮʠʠ ʪʦʣʱʠʥʳ  (ʂʊ) ʧʦʷʚʣʷʶʪʩʷ ʥʘ ʨʳʥʢʝ. 
ʇʨʠʯʝʤ ʩʠʩʪʝʤʳ ʤʦʛʫʪ ʙʳʪʴ ʢʘʢ ʯʘʩʪʴʶ ʧʨʦʮʝʩʩʘ, ʪʘʢ ʠ ʣʘʙʦʨʘʪʦʨʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ 
ʨʝʯʴ ʙʫʜʝʪ ʢʘʩʘʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤ ʩʠʩʪʝʤ ʂʊ, ʨʘʙʦʪʘʶʱʠʭ in-line, ʪʦ ʝʩʪʴ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ɺ ʮʝʣʦʤ ʩʠʩʪʝʤʘ ʂʊ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ  ʩʦʩʪʘʚʥʳʝ ʯʘʩʪʠ: ʠʟʤʝʨʠʪʝʣʴʥʳʡ ʜʘʪʯʠʢ (ʩʢʘʥʝʨ), 
ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʠ ʠʩʧʦʣʥʠʪʝʣʴʥʳʡ ʫʟʝʣ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʝʩʪʴ ʬʠʨʤʳ, ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʠʝʩʷ 
ʣʠʙʦ ʥʘ ʦʜʥʦʡ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʯʘʩʪʷʭ ʩʠʩʪʝʤʳ ʂʊ, ʠʣʠ ʞʝ ʧʦʩʪʘʚʣʷʶʱʠʝ ʢʦʤʧʣʝʢʩʥʦʝ ʨʝʰʝʥʠʝ. ɺ ʦʙʣʘʩʪʠ 
ʜʘʪʯʠʢʦʚ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʪʦʣʱʠʥʳ ʚ ʨʫʢʘʚʥʦʡ ʧʣʝʥʢʝ ʠʟ ʠʟʚʝʩʪʥʳ ʪʘʢʠʝ ʬʠʨʤʳ ʢʘʢ Plast-Control, Kuendig, 
NDC, Sussex, Octagon ʠ ʜʨ. ɼʣʷ ʠʟʤʝʨʝʥʠʷ ʪʦʣʱʠʥʳ ʚ ʧʣʦʩʢʠʭ ʧʣʝʥʢʘʭ ʠʟʚʝʩʪʥʳ ʜʘʪʯʠʢʠ ʬʠʨʤ Micro-
Epsilon Messtechnik GmbH, Electronic Systems (Italy), NDC, Thermo-Fischer (USA) ʠ ʧʨ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 
ʠ ʚ ʈʦʩʩʠʠ ʢʦʤʧʘʥʠʷ ɸʈʉɽʅɸʃ ʀʅɾʀʅʀʈʀʅɻ ʧʨʝʜʣʘʛʘʝʪ ʜʘʪʯʠʢ ʠʟʤʝʨʝʥʠʷ ʪʦʣʱʠʥʳ ʚ ʧʣʦʩʢʠʭ ʧʣʝʥʢʘʭ.  

ʈʷʜ ʠʟ ʵʪʠʭ ʢʦʤʧʘʥʠʡ ʧʦʩʪʘʚʣʷʶʪ ʠ ʧʨʦʛʨʘʤʤʥʦʝ 
ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ʂʊ, ʦʜʥʘʢʦ ʦʥʠ, ʟʘ ʤʘʣʳʤ ʠʩʢʣʶʯʝʥʠʝʤ, 
ʥʝ ʟʘʥʠʤʘʶ ʪʩʷ ʠʟʛʦʪʦʚʣʝʥʠʝʤ ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʫʟʣʦʚ, 
ʢʦʨʨʝʢʪʠʨʫʶʱʠʭ ʪʦʣʱʠʥʫ.  

ʂʦʤʧʣʝʢʩʥʳʝ ʩʠʩʪʝʤʳ ʂʊ ʧʦʩʪʘʚʣʷʶʪʩʷ ʣʠʙʦ 
ʬʠʨʤʘʤʠ-ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʣʠʥʠʡ, ʦʙʳʯʥʦ ʦʩʥʘʱʘʶʱʠʝ 
ʩʚʦʠ ʤʘʰʠʥʳ ʩʦʙʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʦʡ, ʢʘʢ ʧʨʘʚʠʣʦ, 
ʷʚʣʷʶʱʝʡʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʣʠʥʠʠ. (ʦʜʥʠʤ ʠʟ 
ʧʝʨʚʦʧʨʦʭʦʜʮʝʚ, ʠ ʧʦ ʩʝʡ ʜʝʥʴ ʠʤʝʶʱʘʷ ʦʜʥʫ ʠʟ ʣʫʯʰʠʭ 
ʩʠʩʪʝʤ ʂʊ, ʷʚʣʷʝʪʩʷ ʥʝʤʝʮʢʘʷ ʢʦʤʧʘʥʠʷ W&H), ʣʠʙʦ 
ʢʦʤʧʘʥʠʷʤʠ, ʧʦʟʠʮʠʦʥʠʨʫʶʱʠʝʩʷ ʥʘ ʨʳʥʢʝ ʢʘʢ 
ʧʦʩʪʘʚʱʠʢʠ ʢʦʤʧʣʝʢʩʥʳʭ ʩʠʩʪʝʤ ʂʊ çʜʣʷ ʚʩʝʭè, ʪʦ ʝʩʪʴ 
ʤʦʛʫʪ ʧʨʦʜʘʚʘʪʴ ʵʪʠ ʩʠʩʪʝʤʳ ʢʘʢ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ ʤʘʰʠʥ, 
ʪʘʢ ʠ ʜʦʦʩ ʥʘʱʘʪʴ ʩʠʩʪʝʤʘʤʠ ʨʘʙʦʪʘʶʱʠʝ ʣʠʥʠʠ ʫ 
ʢʣʠʝʥʪʘ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ Octagon Process Technology 
GmbH, Plast-Control, K-Design, Addex ( USA), Macro 
Engineering ( Canada), ʢʦʪʦʨʘʷ, ʧʦʤʠʤʦ ʧʦʣʥʳʭ 

ʧʣʝʥʢʦʠʟʛʦʪʘʚʣʠʚʘʶʱʠʭ ʣʠʥʠʡ, ʧʦʩʪʘʚʣʷʝʪ ʢʦʤʧʣʝʢʩʥʳʝ ʩʠʩʪʝʤʳ ʂʊ. 

ʉʪʦʠʤʦʩʪʴ ʪʘʢʠʭ ʩʠʩʪʝʤ ʜʦʩʪʠʛʘʝʪ ʜʝʩʷʪʢʦʚ ʪʳʩʷʯ ʜʦʣʣʘʨʦʚ ʩʦʪʥʠ ʠ ʙʦʣʝʝ ʪʳʩʷʯ ʝʚʨʦ. ʇʨʠʤʝʥʝʥʠʝ 
ʩʠʩʪʝʤ ʂʊ ʧʨʦʜʫʢʮʠʠ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʪʦʯʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ çʚʩʝʛʦè ʥʘ ʥʝʩʢʦʣʴʢʦ ʤʠʢʨʦʥ. ɺʦʟʥʠʢʘʝʪ 
ʟʘʢʦʥʦʤʝʨʥʳʡ ʚʦʧʨʦʩ, ʥʘʩʢʦʣʴʢʦ ʦʧʨʘʚʜʘʥʦ ʧʨʠʤʝʥʝʥʠʝ ʩʪʦʣʴ ʜʦʨʦʛʦʩʪʦʷʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ? 

 

 ʂɸʏɽʉʊɺʆ ï ʕʊʆ ʄɸʊɽʈʀɸʃʔʅɸʗ ʉʋɹʉʊɸʅʎʀʗ 

ʍʦʨʦʰʠʡ ʫʨʦʚʝʥʴ ʣ ʘʙʦʨʘʪʦʨʥʦʡ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʚʝʨʢʠ ʢʘʯʝʩʪʚʘ ʠʩʭʦʜʥʦʛʦ ʩʳʨʴʷ ʠ 
ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ ʩʝʛʦʜʥʷ ʧʨʠʦʙʨʝʪʘʶʪ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ ʧʣʝʥʦʯʥʦʛʦ 
ʙʠʟʥʝʩʘ. ʇʦʣʠʤʝʨʥʳʝ ʧʣʝʥʢʠ ʠʤʝʶʪ ʨʷʜ ʚʘʞʥʳʭ ʜʣʷ ʧʝʨʝʨʘʙʦʪʯʠʢʦʚ ʠ ʢʦʥʝʯʥʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ 
ʧʦʢʘʟʘʪʝʣʝʡ: ʤʝʭʘʥʠʯʝʩʢʫʶ ʧʨʦʯʥʦʩʪʴ, ʞʝʩʪʢʦʩʪʴ, ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʧʨʦʢʦʣʫ ʠ ʨʘʟʜʠʨʫ, 
ʧʨʦʟʨʘʯʥʦʩʪʴ, ʩʚʘʨʠʚʘʝʤʦʩʪʴ, ʧʣʦʩʢʦʩʪʥʦʩʪʴ, ʙʣʝʩʢ, ʨʘʚʥʦʤʝʨʥʦʩʪʴ ʦʢʨʘʩʘ (ʠʣʠ, ʥʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤ 
ʞʘʨʛʦʥʝ, ʧʨʦʢʨʘʩʘ). ʇʦʤʠʤʦ ʵʪʦʛʦ, ʧʝʨʝʨʘʙʦʪʯʠʢʠ ʦʮʝʥʠʚʘʶʪ ʠ ʢʘʯʝʩʪʚʦ ʨʫʣʦʥ ʦʚ ʧʣʝʥʢʠ, ʦʮʝʥʠʚʘʝʤʦʝ 
ʛʝʦʤʝʪʨʠʝʡ ʨʫʣʦʥʘ ʠ ʧʣʦʪʥʦʩʪʴʶ ʥʘʤʦʪʢʠ. ɺʩʝ ʵʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʨʠ ʧʝʨʝʨʘʙʦʪʢʝ ʧʣʝʥʢʠ ʚ 
ʫʧʘʢʦʚʢʫ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʝ, ʠʤʝʶʱʝʝ ʨʘʙʦʯʠʝ ʩʢʦʨʦʩʪʠ ʜʦ 500 
ʤ/ʤʠʥ, ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʥʘʥʝʩʝʥʠʷ ʧʝʯʘʪʠ ʠ ʣʘʤʠʥʠʨʦʚʘʥʠʷ. ɺʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʘʷ ʧʣʝʥʢʘ ʧʦʟʚʦʣʷʝʪ ʪʘʢʞʝ 
ʧʦʣʫʯʘʪʴ ʧʨʦʯʥʳʝ ʠ ʨʘʚʥʦʤʝʨʥʳʝ ʩʚʘʨʥʳʝ ʰʚʳ ʥʘ ʩʢʦʨʦʩʪʥʳʭ ʧʘʢʝʪʦʩʚʘʨʦʯʥʳʭ ʤʘʰʠʥʘʭ. ʅʫʞʥʦ ʚʳʩʦʢʦʝ 
ʢʘʯʝʩʪʚʦ ʠ ʧʨʠ ʩʢʦʨʦʩʪʥʦʡ ʛʨʫʧʧʦʚʦʡ ʫʧʘʢʦʚʢʝ ʚ ʪʝʨʤʦʫʩʘʜʦʯʥʫʶ ʧʣʝʥʢʫ, ʠ ʧʨʠ ʫʧʘʢʦʚʢʝ ʧʨʦʜʫʢʮʠʠ ʚ 
ʪʝʨʤʦʫʩʘʜʦʯʥʳʝ ʠ ʩʪʨʝʪʯ-ʧʣʝʥʢʠ.  

ɼʣʷ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʧʨʦʚʦʜʷʪʩʷ ʣʘʙʦʨʘʪʦʨʥʳʝ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠʩʧʳʪʘʥʠʷ. ɺ ʣʘʙʦʨʘʪʦʨʠʠ, 
ʥʘʧʨʠʤʝʨ, ʦʧʨʝʜʝʣʷʶʪʩʷ ʦʪʢʣʦʥʝʥʠʷ ʪʦʣʱʠʥʳ, ʩʚʝʪʦʧʨʦʧʫʩʢʘʥʠʷ ʠ ʧʨʦʟʨʘʯʥʦʩʪʠ, ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ 
ʧʦʚʝʨʭʥʦʩʪʠ, ʙʣʝʩʢ, ʧʨʦʯʥʦʩʪʴ ʥʘ ʨʘʟʨʳʚ ʠ ʧʨʦʢʦʣ, ʪʝʤʧʝʨʘʪʫʨʘ ʧʣʘʚʣʝʥʠʷ, ʥʘʣʠʯʠʝ ʧʦʩʪʦʨʦʥʥʠʭ 
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ʚʢʣʶʯʝʥʠʡ, ʙʘʨʴʝʨʥʳʝ ʩʚʦʡʩʪʚʘ. ʊʝʨʤʦʫʩʘʜʦʯʥʫʶ ʧʣʝʥʢʫ ʠʩʧʳʪʳʚʘʶʪ ʥʘ ʢʦʵʬʬʠʮʠʝʥʪʳ ʫʩʘʜʢʠ ʠ 
ʦʩʪʘʪʦʯʥʫʶ ʧʨʦʯʥʦʩʪʴ. ʅʘ ʧʨʘʢʪʠʢʝ ʪʝʭʥʦʣʦʛʘʤʠ ʜʣʷ ʧʨʦʚʝʨʢʠ ʢʘʯʝʩʪʚʘ ʧʣʝʥʢʠ ʪʘʢʞʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪʩʷ, ʚ 
ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʟʥʘʯʝʥʠʷ ʤʘʪʝʨʠʘʣʘ, ʨʘʟʣʠʯʥʳʝ ʧʨʠʢʣʘʜʥʳʝ ʤʝʪʦʜʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʥʘʧʨʷʤʫʶ ʦʮʝʥʠʪʴ 
ʝʝ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʧʨʠʛʦʜʥʦʩʪʴ. ʇʘʢʝʪʳ ʠʩʧʳʪʳʚʘʶʪ ʥʘ ʤʝʭʘʥʠʯʝʩʢʫʶ ʧʨʦʯʥʦʩʪʴ, ʥʘʣʠʚʘʷ ʚ ʥʠʭ ʚʦʜʫ ʠ 
ʚʳʜʝʨʞʠʚʘʷ ʦʧʨʝʜʝʣʝʥʥʦʝ ʚʨʝʤʷ. ʋʧʘʢʦʚʢʫ ʩʫʭʠʭ ʩʤʝʩʝʡ ʚ ʧʣʘʩʪʠʢʦʚʳʝ ʤʝʰʢʠ ʧʨ ʦʚʝʨʷʶʪ ʥʘ ʧʨʦʯʥʦʩʪʴ, 
ʩʙʨʘʩʳʚʘʷ ʠʭ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ ʚʳʩʦʪʳ. ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʠʢʠ ʪʘʢʞʝ ʦʮʝʥʠʚʘʶʪ ʢʘʯʝʩʪʚʦ ʢʦʥʝʯʥʦʡ ʧʨʦʜʫʢʮʠʠ, 
ʧʦʣʫʯʝʥʥʦʡ ʠʟ ʧʣʝʥʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʧʦʩʣʝ ʥʘʥʝʩʝʥʠʷ ʨʠʩʫʥʢʘ, ʩʚʘʨʢʠ ʠ ʣʘʤʠʥʠʨʦʚʘʥʠʷ. ʇʣʦʩʢʦʩʪʥʦʩʪʴ 
ʧʣʝʥʢʠ ʦʮʝʥʠʚʘʶʪ, ʧʦʣʦʞʠʚ ʧʨʷʤʦʫʛʦʣʴʥʳʡ ʦʪʨʝʟʦʢ ʧʣʝʥʢʠ ʥʘ ʨʦʚʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ.  

ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʙʦʣʴʰʠʥʩʪʚʦ ʦʩʥʦʚʥʳʭ ʩʚʦʡʩʪʚ ʧʣʝʥʢʠ, ʷʚʣʷʝʪʩʷ ʝʝ 
ʪʦʣʱʠʥʘ. ʆʜʥʘʢʦ ʪʦʣʱʠʥʘ ʧʣʝʥʢʠ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʩʝʛʜʘ ʠʤʝʝʪ ʦʪʢʣʦʥʝʥʠʝ ʦʪ ʥʦʤʠʥʘʣʘ, ʨʘʟʙʨʦʩ 
ʪʦʣʱʠʥ, ʢʦʪʦʨʳʡ ʪʝʭʥʦʣʦ ʛʠ ʥʘʟʳʚʘʶʪ ʥʘʟʳʚʘʝʤʦʝ ʨʘʟʥʦʪʦʣʱʠʥʥʦʩʪʴʶ. ʉʦʛʣʘʩʥʦ ʜʝʡʩʪʚʫʶʱʝʤʫ ʧʦʥʳʥʝ 
ɻʆʉʊ 10354-82 ʜʦʧʫʩʪʠʤʦʡ ʩʯʠʪʘʝʪʩʷ ʨʘʟʥʦʪʦʣʱʠʥʥʦʩʪʴ ʧʣʝʥʢʠ ʚ 20 ʧʨʦʮʝʥʪʦʚ. ʕʪʦ ʚʩʝʛʜʘ ʦʟʥʘʯʘʝʪ ʧʣʶʩ-
ʤʠʥʫʩ 20 ʧʨʦʮʝʥʪʦʚ, ʪʦ ʝʩʪʴ ʜʣʷ ʧʣʝʥʢʠ ʩ ʥʦʤʠʥʘʣʦʤ ʚ 100 ʤʠʢʨʦʥ ʘʙʩʦʣʶʪʥʳʡ ʜʦʧʫʩʪʠʤʳʡ  ʤʠʥʠʤʫʤ ʧʦ 
ʜʘʥʥʦʤʫ ɻʆʉʊʫ ʩʦʩʪʘʚʠʪ 80 ʤʠʢʨʦʥ, ʘ ʤʘʢʩʠʤʫʤ - 120. ʉʝʛʦʜʥʷ ʜʦʧʫʩʢʠ ʜʝ -ʬʘʢʪʦ ʩʪʘʣʠ ʞʝʩʪʯʝ, ʦ ʯʝʤ ʤʳ 
ʝʱʝ ʧʦʛʦʚʦʨʠʤ. 

ɽʩʣʠ ʧʣʝʥʢʘ ʪʦʥʴʰʝ ʥʠʞʥʝʛʦ ʜʦʧʫʩʢʘ ʥʦʤʠʥʘʣʘ, ʪʦ ʚʦʟʨʘʩʪʘʶʪ ʧʦʪʝʨʠ ʩʳʨʴʷ ʧʨʠ ʨʘʟʨʳʚʘʭ 
ʧʣʝʥʦʯʥʦʛʦ ʧʦʣʦʪʥʘ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʆʜʥʘʢʦ ʟʥʘʯʠʪʝʣʴʥʦ ʭʫʜʰʠʝ ʧʦʩʣʝʜʩʪʚʠʷ ʚʣʝʯʝʪ 
ʥʝʩʚʦʝʚʨʝʤʝʥʥʦʝ ʦʙʥʘʨʫʞʝʥʠʝ ʦʪʢʣʦʥʝʥʠʷ ʪʦʣʱʠʥʳ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʙʨʘʢʦʚʘʥʥʦʡ ʦʢʘʟʳʚʘʝʪʩʷ ʚʩʷ 
ʧʘʨʪʠʷ ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʠʟ ʧʣʝʥʢʠ ʠʟʜʝʣʠʡ. ʇʨʠ ʵʪʦʤ ʧʦʪʝʨʠ ʙʫʜʫʪ ʪʝʤ ʙʦʣʴʰʝ, ʯʝʤ ʥʘ ʙʦʣʝʝ ʧʦʟʜʥʝʡ ʩʪʘʜʠʠ 
ʦʙʥʘʨʫʞʝʥʦ ʦʪʢʣʦʥʝʥʠʝ ï ʜʦʩʪʘʪʦʯʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʧʦʩʣʝʜʩʪʚʠʷ ʧʦʷʚʣʝʥʠʷ ʚ ʧʨʦʜʘʞʝ ʧʣʦʭʦ ʫʧʘʢʦʚʘʥʥʦʡ 
ʜʦʨʦʛʦʩʪʦʷʱʝʡ ʧʨʦʜʫʢʮʠʠ. ʏʪʦʙʳ ʠʟʙʝʞʘʪʴ ʭʫʜʰʝʛʦ, ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ ʧʣʝʥʢʠ ʧʨʠʭʦʜʠʪʩʷ ʟʘʚʳʰʘʪʴ 
ʥʦʤʠʥʘʣʴʥʫʶ ʪʦʣʱʠʥʫ. ʂʦʥʝʯʥʦ, ʫʚʝʣʠʯʝʥʠʝ ʪʦʣʱʠʥʳ ʧʣʝʥʢʠ ʧʦʟʚʦʣʷʝʪ ʨʝʰʠʪʴ ʥʝʢʦʪʦʨʳʝ ʧʨʦʙʣʝʤʳ, ʥʦ 
ʥʝ ʚʩʝ ʪʘʢ ʧʨʦʩʪʦ. ʈʘʟʥʦʪʦʣʱʠʥʥʦʩʪʴ ʠʛʨʘʝʪ ʪʘʢʞʝ ʢʣʶʯʝʚʫʶ ʨʦʣʴ. ʇʣʝʥʢʘ ʩ ʧʦʚʳʰʝʥʥʦʡ 
ʨʘʟʥʦʪʦʣʱʠʥʥʦʩʪʴʶ ʩʪʘʥʦʚʠʪʩʷ ʥʝʧʨʠʛʦʜʥʦʡ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʳʭ ʩʚʘʨʥʳʭ ʰʚʦʚ, ʜʣʷ 
ʣʘʤʠʥʠʨʦʚʘʥʠʷ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʥʘ ʩʢʦʨʦʩʪʥʳʭ ʤʘʰʠʥʘʭ. ɼʣʷ ʧʝʨʝʨʘʙʦʪʢʠ ʧʣʝʥʢʠ  ʥʘ ʩʢʦʨʦʩʪʥʳʭ 
ʬʣʝʢʩʦʛʨʘʬʩʢʠʭ ʤʘʰʠʥʘʭ ʜʦʧʫʩʢ ʧʦ ʪʦʣʱʠʥʝ ʩʦʩʪʘʚʣʷʝʪ +/ -3-4 ʧʨʦʮʝʥʪʘ, ʦʙʳʯʥʦ ʵʪʦ1 -2 ʤʠʢʨʦʥʘ. ɼʦʧʫʩʢ 
ʧʦ ʪʦʣʱʠʥʝ ʪʝʨʤʦʫʩʘʜʦʯʥʳʭ ʧʣʝʥʦʢ ʜʣʷ ʩʢʦʨʦʩʪʥʦʡ ʧʦʣʫʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʫʧʘʢʦʚʢʠ ʩʦʩʪʘʚʣʷʝʪ +/ - 4 -6 
ʧʨʦʮʝʥʪʦʚ, ʧʠʱʝʚʠʢʠ ʣʶʙʷʪ ʧʣʝʥʢʫ ʩ ʨʘʟʥʦʪʦʣʱʠʥʥʦʩʪʴʶ ʥʝ ʙʦʣʝʝ +/- 5-6 ʧʨʦʮʝʥʪʦʚ. ʅʦ ʦʩʦʙʝʥʥʦ ʚʳʩʦʢʠʝ 
ʪʨʝʙʦʚʘʥʠʷ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʢ ʧʣʝʥʢʘʤ ʜʣʷ ʣʘʤʠʥʠʨʦʚʘʥʠʷ, ʫ ʢʦʪʦʨʳʭ ʨʘʟʙʨʦʩ ʪʦʣʱʠʥ ʜʦʣʞʝʥ 
ʧʨʠʙʣʠʞʘʪʴʩʷ ʢ +/- 2 ʧʨʦʮʝʥʪʘʤ. 

ʇʦʧʝʨʝʯʥʘʷ ʨʘʟʥʦʪʦʣʱʠʥʥʦʩʪʴ ʩʠʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʩʢʦʨʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʧʨʦʮʝʩʩʦʚ ʧʝʨʝʨʘʙʦʪ ʢʠ 
ʧʣʝʥʢʠ, ʪʘʢʠʭ, ʢʘʢ ʥʘʥʝʩʝʥʠʝ ʨʠʩʫʥʢʘ, ʩʚʘʨʢʘ ʠ ʣʘʤʠʥʠʨʦʚʘʥʠʝ. ɺ ʵʪʦʤ ʩʤʳʩʣʝ ʧʨʦʜʦʣʴʥʘʷ 
ʨʘʟʥʦʪʦʣʱʠʥʥʦʩʪʴ ʥʝ ʩʪʦʣʴ  ʢʨʠʪʠʯʥʘ. ʆʜʥʘʢʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʢʦʥʦʤʠʠ ʩʳʨʴʷ ʥʝʪ ʨʘʟʥʠʮʳ ʤʝʞʜʫ 
ʧʨʦʜʦʣʴʥʦʡ ʠ ʧʦʧʝʨʝʯʥʦʡ ʨʘʟʥʦʪʦʣʱʠʥʥʦʩʪʴʶ. ɽʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʜʠʥʘʤʠʢʫ ʧʨʦ ʮʝʩʩʘ, ʪʦ ʧʨʦʜʦʣʴʥʘʷ 
ʨʘʟʥʦʪʦʣʱʠʥʥʦʩʪʴ ʙʳʚʘʝʪ ʙʳʩʪʨʦ- ʠ ʤʝʜʣʝʥʥʦ ʤʝʥʷʶʱʘʷʩʷ. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʧʝʨʠʦʜ ʢʦʣʝʙʘʥʠʷ ʪʦʣʱʠʥʳ 
ʩʦʩʪʘʚʣʷʝʪ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʩʝʢʫʥʜ ʜʦ ʤʠʥʫʪ. ʇʨʠʯʠʥʘʤʠ çʙʳʩʪʨʦʡè ʧʨʦʜʦʣʴʥʦʡ ʨʘʟʥʦʪʦʣʱʠʥʥʦʩʪʠ ʤʦʞʝʪ 
ʙʳʪʴ, ʢ ʧʨʠʤʝʨʫ, ʥʝʨʘʚʥʦʤʝʨʥʘʷ ʚʦ ʚʨʝʤʝʥʠ ʧ ʦʜʘʯʘ ʧʦʣʠʤʝʨʥʦʛʦ ʨʘʩʧʣʘʚʘ ʠʟ ʱʝʣʠ ʬʠʣʴʝʨʳ ʚʩʣʝʜʩʪʚʠʝ 
ʥʝʩʦʚʝʨʰʝʥʩʪʚʘ ʵʢʩʪʨʫʟʠʦʥʥʳʭ ʧʨʝʩʩʦʚ ʠʣʠ ʩʠʩʪʝʤ ʜʦʟʠʨʦʚʘʥʠʷ, ʢʦʣʝʙʘʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ ʛʦʨʷʯʝʛʦ ʤʦʜʫʣʷ, 
ʜʨʝʡʬʘ ʦʭʣʘʞʜʘʶʱʝʛʦ ʚʦʟʜʫʭʘ. ʆʪʥʦʩʠʪʝʣʴʥʦ ʩʢʦʨʦʪʝʯʥʳʝ ʧʨʦʮʝʩʩʳ ʠʟʤʝʥʝʥʠʷ ʪʦʣʱʠʥʳ ʤʦʛʫʪ ʚʳʟʳʚʘʪʴ 
ʪʘʢʞʝ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ ʧʣʝʥʦʯʥʦʛʦ ʨʫʢʘʚʘ, ʦʰʠʙʢʠ ʩʠʩʪʝʤʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʜʠʘʤʝʪʨʘ ʨʫʢʘʚʘ ʠʣʠ 
ʥʝʩʦʚʝʨʰʝʥʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʩʠʩʪʝʤʳ ʚʥʫʪʨʝʥʥʝʛʦ ʦʭʣʘʞʜʝʥʠʷ, ʙʦʣʴʰʠʝ ʚʘʨʠʘʮʠʠ ʩʢʦʨʦʩʪʠ ʪʷʥʫʱʠʭ ʠʣʠ 
ʦʭʣʘʞʜʘʶʱʠʭ ʚʘʣʦʚ, ʧʦʚʳʰʝʥʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʟʦʥʳ ʟʘʛʨʫʟʢʠ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. çʄʝʜ ʣʝʥʥʘʷè ʧʨʦʜʦʣʴʥʘʷ 
ʨʘʟʥʦʪʦʣʱʠʥʥʦʩʪʴ, ʧʨʠ ʢʦʪʦʨʦʡ ʠʟʤʝʥʝʥʠʷ ʟʘʥʠʤʘʶʪ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ʦʪ ʤʠʥʫʪ ʜʦ ʯʘʩʦʚ ʠ ʜʘʞʝ ʜʥʝʡ 
ʯʘʱʝ ʚʩʝʛʦ ʩʚʷʟʘʥʘ ʩ ʟʘʛʨʷʟʥʝʥʠʝʤ ʬʠʣʴʪʨʦʚ ʨʘʩʧʣʘʚʘ ʠ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴʶ ʩʳʨʴʷ, ʘ ʪʘʢʞʝ, ʥʘʧʨʠʤʝʨ, ʩ 
ʥʝʠʩʧʨʘʚʥʦʩʪʷʤʠ ʩʠʩʪʝʤʳ ʦʭʣʘʞʜʝʥʠʷ. 

ɺʦʟʤʦʞʥʘ ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʙʳʩʪʨʦʡ ʧʨʦʜʦʣʴʥʦʡ ʨʘʟʥʦʪʦʣʱʠʥʥʦʩʪʠ, ʩʚʷʟʘʥʥʦʡ ʵʢʩʪʨʫʟʠʠ. ʀʥʦʛʜʘ 
ʦʧʳʪʥʳʡ ʪʝʭʥʦʣʦʛ ʩʧʦʩʦʙʝʥ ʧʦʜʦʙʨʘʪʴ ʪʘʢʠʝ ʧʘʨʘʤʝʪʨʳ ʨʘʙʦʪʳ ʵʢʩʪʨʫʟʠʦʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ 
ʧʦʟʚʦʣʷʶʪ ʫʤʝʥʴʰʠʪʴ çʙʳʩʪʨʫʶè ʨʘʟʥʦʪʦʣʱʠʥʥʦʩʪʴ, ʚʳʟʚʘʥʥʫʶ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴʶ ʧʦʜ ʘʯʠ ʨʘʩʧʣʘʚʘ ʠʟ 
ʧʨʝʩʩʦʚ ʠʣʠ ʥʝʫʩʪʦʡʯʠʚʦʩʪʴʶ ʨʫʢʘʚʘ. ʕʪʦ ʤʦʞʥʦ, ʥʘʧʨʠʤʝʨ, ʩʜʝʣʘʪʴ, ʠʟʤʝʥʷʷ  ʩʢʦʨʦʩʪʴ 
ʚʳʪʷʞʥʳʭ/ʦʭʣʘʞʜʘʶʱʠʭ ʚʘʣʦʚ. ʅʦ ʚʩʝ ʞʝ ʩʘʤʳʤ  ʧʨʘʚʠʣʴʥʳʤ ʨʝʰʝʥʠʝʤ ʙʫʜʝʪ ʚʳʷʚʣʝʥʠʝ ʠ ʫʩʪʨʘʥʝʥʠʝ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʥʝʠʩʧʨʘʚʥʦʩʪʠ. ʏʪʦ ʢʘʩʘʝʪʩʷ çʤʝʜʣʝʥʥʦʡè ʧʨʦʜʦʣ ʴʥʦʡ ʨʘʟʥʦʪʦʣʱʠʥʥʦʩʪʠ, ʪʦ ʝʝ 
ʨʝʛʫʣʠʨʦʚʢʘ ʜʦʩʪʠʛʘʝʪʩʷ ʧʫʪʝʤ ʠʟʤʝʥʝʥʠʷ ʩʢʦʨʦʩʪʠ ʧʨʦʮʝʩʩʘ, ʥʘʧʨʠʤʝʨ ʧʫʪʝʤ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʦʜʘʯʠ 
ʤʘʪʝʨʠʘʣʘ ʟʘ ʩʯʝʪ ʫʧʨʘʚʣʝʥʠʷ ʦʙʦʨʦʪʘʤʠ ʛʣʘʚʥʦʛʦ ʧʨʠʚʦʜʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ 
ʜʦʟʠʨʦʚʘʥʠʷ.  

 

ʂʀʃʆɻʈɸʄʄʓ ʀʃʀ ʂɺɸɼʈɸʊʅʓɽ ʄɽʊʈʓ? 

ʇʦʪʨʝʙʠʪʝʣʴ ʧʨʠʦʙʨʝʪʘʝʪ ʧʣʝʥʢʫ, ʢʘʢ ʠʩʭʦʜʥʦʝ ʩʳʨʴʝ, ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠ ʧʨʦʜʘʞʠ 
ʢʦʥʝʯʥʦʡ ʧʨʦʜʫʢʮʠʠ. ɽʩʣʠ ʧʨʠ ʵʪʦʤ ʠʟʚʝʩʪʥʦ ʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʘ ʢʚʘʜʨʘʪʥʳʭ ʤʝʪʨʦʚ ʧʣʝʥʢʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ 
ʢʘʯʝʩʪʚʘ, ʤʦʞʥʦ ʪʦʯʥʦ ʨʘʩʩʯʠʪʘʪʴ, ʩʢʦʣʴʢʦ ʧʘʢʝʪʦʚ, ʵʪʠʢʝʪʦʢ, ʨʫʣʦʥʦʚ ʧʦʢʨʳʪʠʷ ʪʝʧʣʠʮ ʙʫʜʝʪ ʧʦʣʫʯʝʥʦ ʠʟ 
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ʧʘʨʪʠʠ ʧʨʦʜʫʢʮʠʠ. çɽʩʣʠè. ɺʩʝ ʜʝʣʦ ʚ ʵʪʦʤ ʩʘʤʦʤ çʝʩʣʠè. ʆʧʪʦʚʳʝ ʧʦʩʪʘʚʢʠ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʙʦʣʴʰʠʤʠ 
ʧʘʨʪʠʷʤʠ. ʇʣʦʱʘʜʴ ʧʣʝʥʢʠ, ʩʦʜʝʨʞʘʱʝʡʩʷ ʚ ʨʫʣʦʥʝ, ʩʣʦʞʥʦ ʠʟʤʝʨʠʪʴ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚʟʚʝʩʠʪʴ ʨʫʣʦʥ, 
ʥʘʦʙʦʨʦʪ, ʣʝʛʢʦ. ʆʪʩʫʪʩʪʚʠʝ ʩʨʝʜʩʪʚ ʠʟʤʝʨʝʥʠʷ ʠ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʷ ʧʣʦʱʘʜʠ ʧʨʦʜʘʚʘʝʤʦʡ ʧʣʝʥʢʠ 
ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʧʣʝʥʢʘ ʯʘʩʪʦ ʧʨʦʜʘʝʪʩʷ ʪʦʣʴʢʦ ʩ ʫʢʘʟʘʥʠʝʤ ʚʝʩʘ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʦʧʪʦʚʳʡ 
ʧʦʢʫʧʘʪʝʣʴ ʧʨʦʚʦʜʠʪ ʢʦʥʪʨʦʣʴʥʦʝ ʠʟʤʝʨʝʥʠʝ ʧʣʦʱʘʜʠ ʚ ʧʨʦʮʝʩʩʝ ʧʝʨʝʨʘʙʦʪʢʠ ʨʫʣʦʥʦʚ ʧʣʝʥʢʠ, ʥʘʧʨʠʤʝʨ 
ʧʨʠ ʨʝʟʢʝ ʥʘ ʩʣʠʪʪʝʨʝ ʠʣʠ ʧʨʠ ʧʝʯʘʪʠ ʥʘ ʬʣʝʢʩʦʛʨʘʬʩʢʠʭ ʤʘʰʠʥʘʭ.  

ʇʨʦʜʘʞʘ çʥʘ ʚʝʩè ʫʧʨʦʱʘʝʪ ʞʠʟʥʴ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʧʣʝʥʢʠ. ʉʳʨʴʝ ï ʛʨʘʥʫʣʠʨʦʚʘʥʥʳʡ ʧʦʣʠʤʝʨ - 
ʧʨʠʦʙʨʝʪʘʶʪʩʷ ʥʘ ʚʝʩ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʣʝʛʢʦ ʚʝʩʪʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʨʘʩʯʝʪʳ. ʅʦ ʚ ʵʪʦʤ ʟʘʢʣʶʯʘʝʪʩʷ 
ʧʨʦʪʠʚʦʨʝʯʠʝ ʠʥʪʝʨʝʩʦʚ ʧʦʩʪʘʚʱʠʢʘ ʨʫʣʦʥʥʦʡ ʧʣʝʥʢʠ ʠ ʝʝ ʧʨʦʠʟʚʦʜʠʪʝʣʷ. ʊʝʭʥʦʣʦʛʘʤ ʠ ʦʧʝʨʘʪʦʨʘʤ 
ʧʨʦʱʝ ʜʝʨʞʘʪʴʩʷ ʥʘ ʚʝʨʭʥʝʤ ʧʨʝʜʝʣʝ ʪʦʣʱʠʥʳ ʧʣʝʥʢʠ, ʜʘ ʠ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʢʠʣʦʛʨʘʤʤʘ ʪʘʢʦʡ ʧʣʝʥʢʠ ʥʠʞʝ. 
ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʧʦʪʨʝʙʠʪʝʣʶ ʥʫʞʥʘ ʧʣʝʥʢʘ ʥʘ ʥʠʞʥʝʤ ʧ ʨʝʜʝʣʝ ʪʦʣʱʠʥʳ, ʯʪʦʙʳ ʠʤʝʪʴ ʙʦʣʴʰʝ ʢʚʘʜʨʘʪʥʳʭ 
ʤʝʪʨʦʚ ʤʘʪʝʨʠʘʣʘ.  

ʇʦʟʠʮʠʠ ʩʪʦʨʦʥ ʧʦʟʚʦʣʷʝʪ ʩʙʣʠʟʠʪʴ ʫʯʝʪ ʪʘʢʦʛʦ ʧʦʢʘʟʘʪʝʣʷ, ʢʘʢ ʫʜʝʣʴʥʘʷ ʧʣʦʪʥʦʩʪʴ ʧʣʝʥʢʠ. ɺ 
ʟʘʧʘʜʥʦʤ ʧʦʣʫʰʘʨʠʠ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʠʩʧʦʣʴʟʫʶʪ ʘʥʘʣʦʛʠʯʥʳʡ ʧʦʢʘʟʘʪʝʣʴ çyieldè , ʦʟʥʘʯʘʶʱʠʡ ʧʣʦʱʘʜʴ 
(ʵʪʠʢʝʪʦʢ, ʧʘʢʝʪʦʚ ʠ ʪ.ʧ.) ʥʘ ʝʜʠʥʠʮʫ ʤʘʩʩʳ ʧʣʝʥʢʠ. ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʩʣʫʞʠʪ ʤʦʱʥʳʤ ʤʘʨʢʝʪʠʥʛʦʚʳʤ 
ʠʥʩʪʨʫʤʝʥʪʦʤ ʧʨʠ ʧʨʦʜʘʞʝ ʧʣʝʥʢʠ ʥʘ ʨʳʥʢʝ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʢʦʥʢʫʨʝʥʮʠʠ. ʂʦʥʢʫʨʝʥʮʠʷ ʥʘ ʨʳʥʢʝ 
ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʧʣʝʥʢʠ ʚ ʈʦʩʩʠʠ ʙʳʩʪʨʦ ʨʘʩʪʝʪ. ʉʯʝʪ ʫʞʝ ʠʜʝʪ ʜʘʞʝ ʥʝ ʥʘ ʧʨʦʮʝʥʪʳ, ʘ ʥʘ ʜʦʣʠ ʧʨʦʮʝʥʪʦʚ 
ʮʝʥʳ ʠ ʚʳʭʦʜʘ ʧʦʣʝʟʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʧʦʵʪʦʤʫ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʦʜʠʥʘʢʦʚʦʡ ʮʝʥʝ ʟʘ ʢʠʣʦʛʨʘʤʤ ʧʦʢʫʧʘʪʝʣʴ 
ʧʨʝʜʧʦʯʪʝʪ ʧʣʝʥʢʫ ʩ ʙʦʣʝʝ ʚʳʩʦʢʠʤ çyieldè.  

ʂʘʢʠʤ ʞʝ ʦʙʨʘʟʦʤ ʤʦʞʥʦ ʧʦʚʳʩʠʪʴ çyieldè? ɼʦʩʪʠʛʘʝʪʩʷ ʵʪʦ ʧʦʥʠʞʝʥʠʝʤ ʧʣʦʪʥʦʩʪʠ ʧʣʝʥ ʢʠ ʠʣʠ 
ʫʤʝʥʴʰʝʥʠʝʤ ʪʦʣʱʠʥʳ. ɺʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʧʦʥʠʞʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʧʣʝʥʢʠ ʦʛʨʘʥʠʯʝʥʳ ʣʠʙʦ 
ʵʢʩʧʣʫʪʘʮʠʦʥʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ, ʣʠʙʦ ʩʪʦʠʤʦʩʪʴʶ ʩʳʨʴʷ. ʆʩʪʘʝʪʩʷ ʪʦʣʱʠʥʘ. ɿʘʯʘʩʪʫʶ ʥʦʤʠʥʘʣʴʥʘʷ 
ʪʦʣʱʠʥʘ ʟʘʜʘʝʪʩʷ ʩ ʫʯʝʪʦʤ ʤʠʥʠʤʘʣʴʥʦʡ ʜʦʧʫʩʪʠʤʦʡ ʪʦʣʱʠʥʳ. ʋʧʦʤʠʥʘʚʰʠʡʩʷ ʨʘʥʝ ʝ ɻʆʉʊ 10354-82 
ʥʦʨʤʠʨʫʝʪ ʨʘʟʥʦʪʦʣʱʠʥʥʦʩʪʴ ʚ ʜʠʘʧʘʟʦʥʝ +/ - 20%. ʅʘ ʧʨʘʢʪʠʢʝ ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʣʝʥʢʘ ʩ  ʥʦʤʠʥʘʣʴʥʦʡ 
ʪʦʣʱʠʥʦʡ 100 ʤʢʤ ʤʦʞʝʪ ʠʤʝʪʴ ʤʠʥʠʤʘʣʴʥʫʶ ʪʦʣʱʠʥʫ 80 ʤʢʤ, ʘ ʤʘʢʩʠʤʘʣʴʥʫʶ ï 120 ʤʢʤ. ʅʝʩʣʦʞʥʦ 
ʧʦʜʩʯʠʪʘʪʴ, ʯʪʦ ʝʩʣʠ ʩʥʠʟʠʪʴ ʨʘʟʥʦʪʦʣʱʠʥʥʦʩʪʴ ʜʦ +/- 5%, ʪʦ ʤʦʞʥʦ ʪʘʢʞʝ ʩʥʠʟʠʪʴ ʥʦʤʠʥʘʣʴʥʫʶ ʪʦʣʱʠʥʫ 
ʜʦ 84,2 ʤʢʤ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʩʫʱʝʩʪʚʝʥʥʦ, ʥʘ 15,8%, ʧʦʚʳʩʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʧʣʝʥʢʠ ʥʘ ʝʜʠʥʠʮʫ ʚʝʩʘ. ɺʳʛʦʜʫ 
ʧʨʠ ʵʪʦʤ ʧʦʣʫʯʘʝʪ ʠ ʧʨʦʜʘʚʝʮ, ʩʥʠʞʘʶʱʠʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʟʘʪʨʘʪʳ, ʪʘʢ ʠ ʧʦʢʫʧʘʪʝʣʴ, ʫʚʝʣʠʯʠʚʘʶʱʠʡ 
ʚʳʭʦʜ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʧʨʠ ʪʝʭ ʞʝ ʟʘʪʨʘʪʘʭ.  

ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʫʤʝʥʴʰʝʥʠʷ ʪʦʣʱʠʥʳ ʧʣʝʥʢʠ ʥʘ ʥʝʩʢʦʣʴʢʦ ʤʠʢʨʦʥ ʟʥʘʯʠʪʝʣʴʥʝʝ, ʯʝʤ ʤʦʞʝʪ 
ʧʦʢʘʟʘʪʴʩʷ ʥʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ. ɼʣʷ ʵʪʦʛʦ ʜʘʚʘʡʪʝ ʨʘʟʙʝʨʝʤ ʨʝʘʣʴʥʳʡ ʩʣʫʯʘʡ çʠʟ ʞʠʟʥʠè.  

 ɺʦʪ ʧʨʦʬʠʣʦʛʨʘʤʤʘ, ʧʦʣʫʯʝʥʥʘʷ ʟʘʤʝʨʦʤ ʢʦʣʴʮʝʚʦʛʦ ʩʨʝʟʘ ʧʣʝʥʦʯʥʦʛʦ ʨʫʢʘʚʘ ʧʝʨʠʤʝʪʨʦʤ 2200 
ʤʤ ʧʦ 75 ʪʦʯʢʘʤ.  

ʄʘʢʩʠʤʘʣʴʥʘʷ ʪʦʣʱʠʥʘ ʦʙʨʘʟʮʘ ʨʘʚʥʘ 96 ʤʠʢʨʦʥ, ʤʠʥʠʤʘʣʴʥʘʷ - 76 ʤʠʢʨʦʥ, ʩʨʝʜʥʷʷ ʩʦʩʪʘʚʠʪ 86. 
ʇʣʝʥʢʘ, ʢʘʢ ʧʦʢʘʟʳʚʘʶʪ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʤʝʨʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʘʟʥʦʪʦʣʱʠʥʥʦʩʪʴʶ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 
ʨʘʚʥʦʡ +/- 11,6%. ɽʩʣʠ ʜʦʧʫʩʪʠʪʴ, ʯʪʦ ʪʘʢʠʝ ʩʚʦʡʩʪʚʘ, ʢʘʢ ʧʨʦʯʥʦʩʪʴ, ʤʠʥʠʤʘʣʴʥʳ ʚ ʩʘʤʦʤ ʪʦʥʢʦʤ ʤʝʩʪʝ, ʪʦ 
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ʚʝʩʴ ʟʘʧʘʩ ʪʦʣʱʠʥʳ, ʚ ʩʨʝʜʥʝʤ ʵʪʦ 10 ʤʠʢʨʦʥ, ʥʘʭʦʜʷʱʠʡʩʷ ʥʘ ʛʨʘʬʠʢʝ ʥʘʜ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʣʠʥʠʝʡ, 
ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝ ʯʪʦ ʠʥʦʝ, ʢʘʢ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʦʪʝʨʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʨʘʟʥʦʪʦʣʱʠʥʥʦʩʪʴʶ.  

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʵʪʦʪ ʧʝʨʝʨʘʩʭʦʜ ʩʳʨʴʷ ʩʦʩʪʘʚʣʷʝʪ 11,6%. ʇʨʝʜʧʨʠʷʪʠʝ, ʥʘ ʢʦʪʦʨʦʤ ʚʟʷʪ ʦʙʨʘʟʝʮ, 
ʚ ʛʦʜ ʥʘ 2 ʧʣʝʥʦʯʥʳʭ ʵʢʩʪʨʫʜʝʨʘʭ ʚʳʧʫʩʢʘʝʪ 2800 ʪʦʥʥ ʧʣʝʥʢʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤʫ 
ʦʙʨʘʟʮʫ. ʕʪʦ ʦʟʥʘʯʘʝʪ 325 ʪʦʥʥʳ ʩʳʨʴʷ, ʢʦʪʦʨʦʝ ʪʝʨʷʝʪʩʷ ʥʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʠʢʨʦʥʘʭ.  

ɿʘʢʘʟʯʠʢ, ʫ ʢʦʪʦʨʦʛʦ ʠʟ -ʟʘ ʙʨʘʢʘ ʧʨʦʠʟʦʰʝʣ ʩʙʦʡ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʠʟʤʝʨʷʝʪ ʪʦʣʱʠʥʫ ʙʨʘʢʦʚʘʥʥʦʡ 
ʧʣʝʥʢʠ ʚ ʪʦʤ ʤʝʩʪʝ, ʛʜʝ ʧʨʦʠʟʦʰʝʣ ʨʘʟʨʳʚ, ʪʦ ʝʩʪʴ ʚ ʦʜʥʦʤ ʠʟ ʩʘʤʳʭ ʪʦʥʢʠʭ ʤʝʩʪ ʚ ʧʘʨʪʠʠ ʧʦʩʪʘʚʣʝʥʥʦʡ 
ʧʨʦʜʫʢʮʠʠ. ɿʥʘʷ ʵʪʦ, ʧʨʦʠʟʚʦʜʠʪʝʣʠ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʦʙʦʩʥʦʚʘʥʥʳʭ ʧʨʝʪʝʥʟʠʡ ʧʦʢʫʧʘʪʝʣʷ ʧʦ ʧʦʚʦʜʫ 
ʥʠʟʢʦʡ ʪʦʣʱʠʥʳ ʧʣʝʥʢʠ, ʜʝʣʘʶʪ ʧʣʝʥʢʫ ʩ ʟʘʧʘʩʦʤ ʪʦʣʱʠʥʳ. ʕʪʦʪ ʟʘʧʘʩ ʪʦʣʱʠʥʳ, ʥʘʟʳʚʘʝʤʳʡ 
çʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤè, ʟʘʚʠʩʠʪ ʦʪ ʨʷʜʘ ʬʘʢʪʦʨʦʚ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʧʳʪʥʳʤ ʧʫʪʝʤ. ʏʝʤ ʣʫʯʰʝ ʦ ʙʦʨʫʜʦʚʘʥʠʝ, 
ʩʳʨʴʝ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʢʫʣʴʪʫʨʘ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʜʠʩʮʠʧʣʠʥʘ, ʪʝʤ ʵʪʦʪ ʟʘʧʘʩ ʤʝʥʴʰʝ. ɺ 
ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʩʣʫʯʘʝ ʧʦʩʪʘʚʱʠʢ ʩ ʚʳʩʦʢʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʛʘʨʘʥʪʠʨʫʝʪ ʧʦʪʨʝʙʠʪʝʣʶ, ʯʪʦ ʧʦʩʪʘʚʣʷʝʤʘʷ 
ʧʣʝʥʢʘ ʙʫʜʝʪ ʥʝ ʪʦʥʴʰʝ 72 ʤʢʤ. ʇʨʠ ʵʪʦʤ ʧʦʩʪʘʚʱʠʢ ʟʘʢʣʘʜʳ ʚʘʝʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʟʘʧʘʩ ʚ ʨʘʟʤʝʨʝ 5 
ʧʨʦʮʝʥʪʦʚ. ʇʨʠ ʵʪʦʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʪʘʢʦʤʫ ʟʘʧʘʩʫ ʧʝʨʝʨʘʩʭʦʜ ʩʳʨʴʷ ʩʦʩʪʘʚʠʪ 140 ʪʦʥʥ ʚ ʛʦʜ. ʀʪʦʛʦ 
ʜʘʥʴ ʨʘʟʥʦʪʦʣʱʠʥʥʦʩʪʠ ʩʦʩʪʘʚʣʷʝʪ 16,6%, ʪʦ ʝʩʪʴ 465 ʪʦʥʥ.  

ʆʜʥʘʢʦ ʵʪʦ ʝʱʝ ʥʝ ʚʩʝ ʧʦʪʝʨʠ. ʅʘ ʧʨʦʠʟʚʦʜʩʪʚʦ çʣʠʰʥʠʭ ʤʠʢʨʦʥʦʚè ʪʨʘʪʠʪʩʷ ʥʝ ʪʦʣʴʢʦ ʩʳʨʴʝ, ʥʦ ʠ 
ʜʨʫʛʠʝ ʨʝʩʫʨʩʳ ʧʨʝʜʧʨʠʷʪʠʷ. ʕʢʦʥʦʤʠʩʪʳ ʟʥʘʶʪ, ʯʪʦ ʧʝʨʝʨʘʩʭʦʜ ʩʳʨʴʷ, ʧʦʚʳʰʝʥʥʳʝ ʨʘʩʭʦʜʳ 
ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ ʠ ʘʤʦʨʪʠʟʘʮʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘʜʦ ʥʝ ʧʨʦʩʪʦ ʩʢʣʘʜʳʚʘʪʴ, ʘ 
ʧʝʨʝʤʥʦʞʘʪʴ, ʘ ʧʦʪʦʤ ʝʱʝ ʚʦʟʚʦʜʠʪʴ ʚ ʩʪʝʧʝʥʴ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʧʨʠʙʳʣʴ ʠʣʠ ʫʙʳʪʦʢ ʩ ʫʯʝʪʦʤ ʩʢʦʨʦʩʪʠ 
ʦʙʦʨʦʪʘ ʩʳʨʴʷ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʘʝʪʩʷ, ʯʪʦ ʮʝʥʘ çʤʠʢʨʦʥʦʚè ʚ ʦʧʠʩʳʚʘʝʤʦʤ ʩʣʫʯʘʝ ʧʦʪʷʥʫʣʘ ʥʘ 625 ʪʳʩʷʯ ɽʚʨʦ 
ʚ ʛʦʜʦʚʦʤ ʚʳʨʘʞʝʥʠʠ, ʊʦ ʝʩʪʴ ʧʨʠʤʝʨʥʦ 54 ʪʳʩʷʯʠ ɽʚʨʦ ʟʘ ʢʘʞʜʳʡ ʤʠʢʨʦʥ. ʆʜʠʥ ʤʠʢʨʦʥ çʩʲʝʜʘʝʪè 19 
ɽʚʨʦ ʥʘ ʢʘʞʜʦʡ ʪʦʥʥʝ ʧʨʦʜʫʢʮʠʠ.  

ɼʘʥʥʘʷ ʩʫʤʤʘ ʩʦʧʦʩʪʘʚʠʤʘ ʩʦ ʩʪʦʠʤʦʩʪʴʶ ʢʘʧʠʪʘʣʘ ʢʦʪʦʨʳʡ ʙʳʣ ʥʘʢʦʧʣʝʥ ʧʨʝʜʧʨʠʷʪʠʝʤ ʟʘ 7 ʣʝʪ 
ʨʘʙʦʪʳ. ʩʠʣʴʥʦ ʦʪʪʷʛʠʚʘʝʪ ʢʘʨʤʘʥ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʟʘʧʘʩ ʤʠʢʨʦʥʦʚ. ʆʙʨʘʪʠʤ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʜʣʷ ʧʨʠʤʝʨʘ 
ʚʟʷʪʦ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʦʩʥʘʱʝʥʥʦʝ ʩʦʚʨ ʝʤʝʥʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ. ʋ ʩʨʝʜʥʝʛʦ ʨʦʩʩʠʡʩʢʦʛʦ ʧʨʦʠʟʚʦʜʠʪʝʣʷ 
ʧʦʢʘʟʘʪʝʣʠ ʨʘʟʥʦʪʦʣʱʠʥʥʦʩʪʠ ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʵʪʠʤ ʧʦʪʝʨʠ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ. ʆʜʥʘʢʦ ʥʘ ʵʪʫ ʧʨʦʙʣʝʤʫ 
ʤʦʞʥʦ ʧʦʩʤʦʪʨʝʪʴ ʠ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʨʦʩʩʠʡʩʢʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʠʤʝʶʪ ʩʫʱʝʩʪʚʝʥʥʳʡ 
ʨʝʩʫʨʩ ʨʦʩʪʘ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʟʘ ʩʯʝʪ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʣʝʥʢʠ. ʉʜʝʣʘʪʴ ʵʪʦ ʥʝʧʨʦʩʪʦ, ʥʦ, 
ʢʘʢ ʛʦʚʦʨʷʪ ʢʠʪʘʡʮʳ, ʩʘʤʳʡ ʜʣʠʥʥʳʡ ʧʫʪʴ ʥʘʯʠʥʘʝʪʩʷ ʩ ʧʝʨʚʦʛʦ ʰʘʛʘ. ʇʝʨʚʳʡ ʰʘʛ ï ʠʟʤʝʨʝʥʠʝ ʪʦʣʱʠʥʳ 
ʧʣʝʥʢʠ.  

 

ʂɸʂ ʀɿʄɽʈʀʊʔ ʊʆʃʑʀʅʋ 

ʇʨʦʬʠʣʦʛʨʘʤʤʳ, ʧʦʜʦʙʥʳʝ ʧʦʢʘʟʘʥ ʥʦʡ ʚʳʰʝ, ʥʘ ʧʨʘʢʪʠʢʝ 
ʜʝʣʘʶʪʩʷ ʨʝʜʢʦ. ɻʦʨʘʟʜʦ ʧʨʠʚʳʯʥʝʝ ʜʣʷ ʨʦʩʩʠʡʩʢʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ 
ʜʨʫʛʘʷ ʢʘʨʪʠʥʘ. ʆʧʝʨʘʪʦʨ ʠʣʠ ʪʝʭʥʦʣʦʛ ʦʪʨʝʟʘʝʪ ʢʫʩʦʯʝʢ ʧʣʝʥʢʠ ʦʪ 
ʛʦʪʦʚʦʛʦ ʨʫʣʦʥʘ ʠ ʟʘʤʝʨʷʝʪ ʝʛʦ ʪʦʣʱʠʥʫ. ʆʙʳʯʥʦ ʟʘʤʝʨ 
ʧʨʦʠʟʚʦʜʠʪʩʷ ʤʝʭʘʥʠʯʝʩʢʠʤ ʧʨʠʙʦʨʦʤ ʤʠʢʨʦʤʝʪʨʦʤ, 
ʤʠʢʨʦʤʝʪʨʠʯʝʩʢʦʡ ʩʪʦʡʢʦʡ ʠʣʠ ʧʘʩʩʦʤʝʪʨʦʤ. ʕʪʠ ʫʩʪʨʦʡʩʪʚʘ ʚ 
ʣʫʯʰʝʤ ʩʣʫʯʘʝ ʠʤʝʶʪ ʮʝʥʫ ʜʝʣʝʥʠʷ ʚ 1 ʤʠʢʨʦʥ.  

ʅʘ ʧʨʘʢʪʠʢʝ ʪʘʢʘʷ ʪʦʯʥʦʩʪʴ ʚʝʩʴʤʘ ʫʩʣʦʚʥʘ. ʊʘʨʠʨʦʚʘʥʠʝ 
ʧʨʠʙʦʨʦʚ ʫ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʤʠʢʨʦʤʝʪʨʦʚ ʠ ʚ ʤʝʪʨʦʣʦʛʠʯʝʩʢʠʭ 
ʣʘʙʦʨʘʪʦʨʠʷʭ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʝʮʠʘʣʴʥʳʭ 
ʦʙʨʘʟʮʦʚ, ʥʘʟʳʚʘʝʤʳʭ çʢʦʥʮʝʚʳʤʠ ʤʝʨʘʤʠè. ʉʘʤʘʷ ʪʦʥʢʘʷ 
ʢʦʥʮʝʚʘʷ ʤʝʨʘ ʠʤʝʝʪ ʪʦʣʱʠʥʫ 50 ʤʠʢʨʦʥ. ʆʜʥʘʢʦ ʚʩʝ ʧʨʠʙʦʨʳ ʠʤʝʶʪ ʠʥʜʠʚʠʜʫʘʣʴʥʫʶ ʥʝʣʠʥʝʡʥʦʩʪʴ 
ʠʟʤʝʨʝʥʠʷ, ʧʦʵʪʦʤʫ ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʪʦʯʥʦʩʪʴ ʨʝʘʣʴʥʦʛʦ ʧʨʠʙʦʨʘ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 0 ʜʦ 50 ʤʠʢʨʦʥ ʚ ʨʝʘʣʴʥʳʭ 
ʫʩʣʦʚʠʷʭ ʥʠʢʪʦ ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ.  

ʉʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ, ʯʪʦ ʟʘʤʝʨʳ ʧʨʦʠʟʚʦʜʷʪʩʷ ʥʝ ʚ ʪʦʯʢʝ, ʘ ʥʘ 
ʧʣʦʱʘʜʠ. ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʩʪʘʥʜʘʨʪʳ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʨʘʟʤʝʨ ʧʷʪʥʘ ʟʘʤʝʨʘ ʠ ʫʩʠʣʠʝ ʧʨʠʞʠʤʘ ʧʨʠ ʟʘʤʝʨʝ. 
ʆʯʝʚʠʜʥʦ, ʯʪʦ ʯʝʤ ʤʝʥʴʰʝ ʙʫʜʝʪ ʧʷʪʥʦ ʠʟʤʝʨʝʥʠʷ, ʪʝʤ ʙʦʣʝʝ ʪʦʯʥʳʡ (ʠ ʤʝʥʴʰʠʡ!) ʨʝʟʫʣʴʪʘʪ ʤʳ ʧʦʣʫʯʠʤ.  

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʤʳ ʠʟʤʝʨʷʝʤ ʧʣʝʥʢʫ ʤʝʭʘʥʠʯʝʩʢʠʤ ʩʧʦʩʦʙʦʤ, ʤʠʢʨʦʤʝʪʨʦʤ ʠʣʠ ʧʘʩʩʦʤʝʪʨʦʤ. ʀʟ 
ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʨʠʩʫʥʢʘ ʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʵʪʦʤ ʠʟʤʝʨʷʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʘʷ ʪʦʣʱʠʥʘ ʧʣʝʥʢʠ ʚ ʧʷʪʥʝ ʟʘʤʝʨʘ.  
ʊʦʣʱʠʥʘ ʟʘʚʳʰʘʝʪʩʷ ʪʘʢʞʝ ʧʨʠ ʥʘʣʠʯʠʠ ʟʘʛʨʷʟʥʝʥʠʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʧʨʠ ʤʝʭʘʥʠʯʝʩʢʦʤ 
ʢʦʥʪʘʢʪʝ ʧʨʦʠʩʭʦʜʠʪ ʜʝʬʦʨʤʘʮʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʧʣʝʥʢʠ. ʊʦʪ, ʢʦʤʫ ʧʨʠʭʦʜʠʣʦʩʴ ʨʘʙʦʪʘʪʴ ʩ ʤʠʢʨʦʤʝʪʨʘʤʠ, 
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ʠʤʝʶʱʠʤʠ ʮʝʥʫ ʜʝʣʝʥʠʷ ʦʢʦʣʦ 1 ʤʠʢʨʦʥʘ, ʟʥʘʶʪ, ʯʪʦ 
ʧʦʚʪʦʨʷʝʤʦʩʪʴ ʠʟʤʝʨʝʥʠʡ ʚ ʦʜʥʦʡ ʪʦʡ ʠ ʪʦʡ ʞʝ ʪʦʯʢʝ 
ʥʝʚʳʩʦʢʘ. ʇʨʦʠʟʚʦʜʠʪʝʣʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʠʙʦʨʦʚ ʯʘʩʪʦ 
ʠʜʫʪ ʜʘʣʴʰʝ ʪʨʝʙʦʚʘʥʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʠ 
ʥʦʨʤʠʨʫʶʪ ʩʢʦʨʦʩʪʴ ʧʨʠʞʠʤʘ. ʆʜʥʘʢʦ ʥʘ ʧʨʘʢʪʠʢʝ ʪʦʯʥʦʩʪʴ 
ʠʟʤʝʨʝʥʠʡ, ʧʨʦʠʟʚʝʜʝʥʥʳʭ ʤʝʭʘʥʠʯʝʩʢʠʤ ʩʧʦʩʦʙʦʤ, 
ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ 2 -3 ʤʠʢʨʦʥʘʤʠ. ʕʪʦ, ʢʘʢ ʧʦʢʘʟʳʚʘʶʪ 
ʧʨʠʚʝʜʝʥʥʳʝ ʚʳʰʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʨʘʩʯʝʪʳ, ʥʝ ʦʯʝʥʴ 
ʚʳʩʦʢʘʷ ʪʦʯʥʦʩʪʴ. ʊʝʦʨʝʪʠʯʝʩʢʠ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʪʦʯʥʦʩʪʠ 
ʤʝʭʘʥʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʤʦʞʥʦ ʧʨʦʚʝʩʪʠ ʪʨʝʭʤʝʨʥʳʡ 
ʪʦʤʦʛʨʘʬʠʯʝʩʢʠʡ ʟʘʤʝʨ ʪʦʣʱʠʥʳ ʦʙʨʘʟʮʘ ʧʣʝʥʢʠ ʧʦʜ 
ʤʠʢʨʦʩʢʦʧʦʤ ʠ ʩʨʘʚʥʠʪʴ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ, ʅʦ ʜʣʷ 
ʧʨʘʢʪʠʯʝʩʢʠʭ ʮʝʣʝʡ ʵʪʦʪ ʩʧʦʩʦʙ ʚʨʷʜ ʣʠ ʧʨʠʤʝʥʠʤ, ʧʦʵʪʦʤʫ 
ʠʤʝʝʪ ʩʤʳʩʣ, ʦʙʨʘʪʠʪʩʷ ʢ ʜʨʫʛʠʤ ʠʟʚʝʩʪʥʳʤ ʤʝʪʦʜʘʤ 
ʠʟʤʝʨʝʥʠʷ.  

ʅʘ ʧʨʘʢʪʠʢʝ ʩʝʛʦʜʥʷ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʤʝʪʦʜʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʠʟʤʝʨʝʥʠʠ ʫʨʦʚʥʷ 
ʩʠʛʥʘʣʘ ʦʪ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʘʪʯʠʢʘ. ʈʘʙʦʪʘ ʜʘʪʯʠʢʦʚ ʦʩʥʦʚʘʥʘ ʥʘ ʨʘʟʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʷʚʣʝʥʠʷʭ, ʪʘʢʠʭ, ʢʘʢ 
ʜʠʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ, ʦʪʨʘʞʝʥʠʝ ʧʦʪʦʢʘ ʛʘʤʤʘ-ʯʘʩʪʠʮ, ʧʦʛʣʦʱʝʥʠʝ ʙʝʪʘ-ʠʟʣʫʯʝʥʠʝ ʠ ʩʚʝʪʦʚʦʛʦ 
ʧʦʪʦʢʘ ʚ ʠʥʬʨʘʢʨʘʩʥʦʤ ʜʠʘʧʘʟʦʥʝ. ɼʣʷ ʧʦʣʥʦʪʳ ʢʘʨʪʠʥʳ ʥʝʦʙʭʦʜʠʤʦ ʫʧʦ ʤʷʥʫʪʴ ʪʘʢʠʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ 
ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʠʟʤʝʨʝʥʠʷ ʪʦʣʱʠʥʳ, ʢʘʢ ʦʧʪʠʯʝʩʢʦʝ ʠ  ʣʘʟʝʨʥʦʝ ʩʣʝʞʝʥʠʝ ʟʘ ʨʘʜʠʫʩʦʤ ʧʦʚʝʨʭʥʦʩʪʠ 
ʦʙʚʦʜʥʳʭ ʚʘʣʦʚ ʩ ʧʣʝʥʢʦʡ, ʘ ʪʘʢʞʝ ʤʝʪʦʜ ʟʘʤʝʨʘ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚʦʟʜʫʰʥʦʛʦ ʟʘʟʦʨʘ 
ʤʝʞʜʫ ʚʦʟʜʫʰʥʳʤ ʩʦʧʣʦʤ ʠ ʧʣʝʥʢʦʡ.  

ɼʣʷ ʥʝʢʦʪʦʨʳʭ ʤʝʪʦʜʦʚ ʠʟʤʝʨʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʩʝʥʩʦʨʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʥʘʭʦʜʠʣʠʩʴ ʩ ʦʙʝʠʭ 
ʩʪʦʨʦʥ ʧʦʣʦʪʥʘ. ɼʣʷ ʜʨʫʛʠʭ ʜʦʩʪʘʪʦʯʥʦ ʨʘʩʧʦʣʦʞʠʪʴ ʜʘʪʯʠʢʠ ʪʦʣʴʢʦ ʩ ʦʜʥʦʡ ʝʛʦ ʩʪʦʨʦʥʳ. ʇʝʨʚʳʝ ʤʦʛʫʪ 
ʧʨʠʤʝʥʷʪʴʩʷ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʧʣʦʩʢʦʛʦ ʧʦʣʦʪʥʘ, ʥʘʧʨʠʤʝʨ ʚ ʢʘʩʪ-ʧʨʦʮʝʩʩʘʭ (ʧʦʣʠʚʥʳʝ ʠ ʢʘʣʘʥʜʨʦʚʳʝ ʣʠʥʠʠ 
ʩ ʧʣʦʩʢʦʱʝʣʝʚʦʡ ʵʢʩʪʨʫʟʠʝʡ) ʠʣʠ ʞʝ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʪʦʣʱʠʥʳ ʩʣʦʞʝʥʥʦʛʦ ʚʜʚʦʝ ʨʫʢʘʚʘ ʩ ʧʦʩʣʝʜʫʶʱʝʡ 
ʨʘʩʰʠʬʨʦʚʢʦʡ ʪʦʣʱʠʥʳ ʦʜʥʦʛʦ ʩʣʦʷ. çʆʜʥʦʩʪʦʨʦʥʥʠʝè ʧʨʠʙʦʨʳ ʚʪʦʨʦʛʦ ʪʠʧʘ ʩʧʦʩʦʙʥʳ ʠʟʤʝʨʷʪʴ 
ʨʫʢʘʚʥʫʶ ʧʣʝʥʢʫ ʥʘ ʙʦʣʝʝ ʨʘʥʥʝʡ ʩʪʘʜʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʯʪʦ, ʢʘʢ ʙʫʜʝʪ ʧʦʢʘʟʘʥʦ ʥʠʞʝ, ʤʦʞʝʪ 
ʠʤʝʪʴ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʙʦʨʴʙʝ ʟʘ ʤʠʢʨʦʥʳ. 

ʄʝʪʦʜʳ ʪʘʢʞʝ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʧʦ ʪʦʯʥʦʩʪʠ ʠʟʤʝʨʝʥʠʷ, ʩʢʦʨʦʩʪʠ ʠʟʤʝʨʝʥʠʷ, ʥʘʜʝʞʥʦʩʪʠ 
ʨʝʟʫʣʴʪʘʪʦʚ ʠ, ʢʦʥʝʯʥʦ, ʧʦ ʮʝʥʝ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ.  ɼʣʷ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʚʘʞʥʦ ʧʨʦʠʟʚʦʜʠʪʴ ʟʘʤʝʨʳ 
ʩ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ ʠ ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʠ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. ʉʦʚʤʝʩʪʠʪʴ ʫʢʘʟʘʥʥʳʝ 
ʪʨʝʙʦʚʘʥʠʷ ʥʝʧʨʦʩʪʦ. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʠʟʤʝʨʝʥʠʷ, ʵʣʝʢʪʨʦʥʥʳʝ 
ʤʝʪʦʜʳ ʠʟʤʝʨʝʥʠʷ ʪʦʣʱʠʥʳ ʜʘʶʪ ʢʦʩʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ. ʇʨʠ 
ʠʟʤʝʨʝʥʠʠ ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʣʝʥʦʢ, ʘ ʚ ʩʣʫʯʘʝ ʧʨʠʤʝʥʝʥʠʷ 
ʩʘʤʳʭ ʩʦʚʝʨʰʝʥʥʳʭ ʤʝʪʦʜʦʚ, ʜʘʞʝ ʦʪʜʝʣʴʥʳʭ ʩʣʦʝʚ, 
ʥʝʦʙʭʦʜʠʤʦ ʩʦʧʦʩʪʘʚʠʪʴ ʫʨʦʚʝʥʴ ʠʟʤʝʨʝʥʥʦʛʦ ʩʠʛʥʘʣʘ ʩ 
ʨʝʘʣʴʥʦʡ ʪʦʣʱʠʥʦʡ ʤʘʪʝʨʠʘʣʘ.  

ʊʘʢ ʞʝ, ʢʘʢ ʠ ʧʨʠ ʤʝʭʘʥʠʯʝʩʢʦʤ ʠʟʤʝʨʝʥʠʠ ʪʦʣʱʠʥʳ, ʥʝ 
ʠʟʙʝʞʘʪʴ ʧʦʛʨʝʰʥʦʩʪ ʝʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʪʝʤ, ʯʪʦ ʟʘʤʝʨ 
ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʝ ʚ ʪʦʯʢʝ, ʘ ʚ ʧʷʪʥʝ. ʆʜʥʘʢʦ ʧʨʠ ʵʣʝʢʪʨʦʥʥʳʭ 
ʩʧʦʩʦʙʘʭ ʯʘʩʪʦ ʫʜʘʝʪʩʷ ʫʤʝʥʴʰʠʪʴ ʨʘʟʤʝʨ ʧʷʪʥʘ. ʇʦʚʳʰʝʥʠʶ 
ʪʦʯʥʦʩʪʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʠ ʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ, ʯʪʦ ʟʘʤʝʨ 
ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʝ çʧʦ ʚʝʨʰʠʥʘʤè, ʘ ʧʦ ʩʨʝʜʥʝʤʫ ʟʥʘʯʝʥʠʶ.  

 

ʅʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ ʧʨʠ ʦʜʠʥʘʢʦʚʦʡ ʧʣʦʱʘʜʠ 
ʧʷʪʥʘ ʠʟʤʝʨʝʥʠʷ ʥʝʤʝʭʘʥʠʯʝʩʢʠʝ ʩʧʦʩʦʙʳ ʪʦʯʥʝʝ. 
ʆʜʥʘʢʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʤʳ ʠʤʝʝʤ ʜʝʣʦ ʩ 
ʩʠʛʥʘʣʘʤʠ ʦʯʝʥʴ ʩʣʘʙʳʤʠ, ʩʦʧʦʩʪʘʚʠʤʳʤʠ ʧʦ 
ʚʝʣʠʯʠʥʝ ʩ ʫʨʦʚʥʝʤ çʵʣʝʢʪʨʦʥʥʦʛʦ ʰʫʤʘè. 
ʇʨʦʙʣʝʤʘ ʫʩʫʛʫʙʣʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʩʠʛʥʘʣ 
ʥʝʦʙʭʦʜʠʤʦ ʩʦʧʦʩʪʘʚʠʪʴ ʬʠʟʠʯʝʩʢʦʤʫ ʟʥʘʯʝʥʠʶ 
ʪʦʣʱʠʥʳ, çʦʪʢʘʣʠʙʨʦʚʘʪʴè ʜʘʪʯʠʢ. ʆʜʥʘʢʦ 
ʚʝʨʥʝʤʩʷ ʢ ʤʝʪʦʜʘʤ ʠʟʤʝʨʝʥʠʷ.      
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ʄʝʭʘʥʠʯʝʩʢʦʝ ʠʟʤʝʨʝʥʠʝ ʪʦʣʱʠʥʳ ʢʦʥʪʘʢʪʥʳʤʠ ʤʝʪʦʜʘʤʠ, ʭʦʪʴ ʦʥʠ ʷʚʣʷʶʪʩʷ 
ʧʨʷʤʳʤʠ/ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤʠ ʤʝʪʦʜʘʤʠ, ʠʤʝʝʪ ʩʤʳʩʣ ʧʨʠʤʝʥʷʪʴ ʚ ʣʘʙʦʨʘʪʦʨ ʥʳʭ ʫʩʣʦʚʠʷʭ. ʉʫʱʝʩʪʚʫʶʪ 
ʩʠʩʪʝʤʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʠʟʤʝʨʝʥʠʠ ʟʘʟʦʨʘ ʤʝʞʜʫ ʜʚʫʤʷ ʨʦʣʠʢʘʤʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʧʨʦʮʝʩʩʝ 
ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʣʝʥʢʠ, ʦʜʥʘʢʦ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʵʪʦʪ ʩʧʦʩʦʙ ʩʝʛʦʜʥʷ ʥʝ ʥʘʭʦʜʠʪ.  

ʆʧʪʠʯʝʩʢʠʝ ʠ ʣʘʟʝʨʥʳʝ ʩʠʩʪʝʤʳ, ʭʦʪʷ ʠ ʧʦʟʚʦʣʷʶʪ ʚʠʜʝʪʴ ʪʦ ʣʱʠʥʫ ʙʝʟ ʢʦʥʪʘʢʪʘ ʩ ʧʦʚʝʨʭʥʦʩʪʴʶ, 
ʦʯʝʥʴ ʨʝʜʢʦ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʧʨʘʢʪʠʢʝ, ʧʦʩʢʦʣʴʢʫ ʠʟ -ʟʘ ʙʦʣʴʰʠʭ ʧʦʛʨʝʰʥʦʩʪʝʡ ʠʭ ʥʝʚʦʟʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʚ 
ʩʠʩʪʝʤʘʭ ʫʧʨʘʚʣʝʥʠʷ ʧʣʝʥʢʦʡ.  

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʤʝʪʦʜ, ʧʨʠʤʝʥʷʝʤʳʡ ʩʝʛʦʜʥʷ ʜʣʷ ʦʮʝʥʢʠ ʪʦʣʱʠʥʳ ʨʫʢʘʚʥʦʡ ʧʣʝʥʢʠ ʚ 
ʭʦʜʝ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʦʩʥʦʚʘʥ ʥʘ ʷʚʣʝʥʠʠ ʨʘʟʥʦʡ ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʚʦʟʜʫʭʘ ʠ ʧʦʣʠʤʝʨʦʚ.  ʕʪʦ 
ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʜʘʥʥʳʡ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʨʘʩʧʦʣʘʛʘʪʴ ʩʝʥʩʦʨʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʧʦʣʦʪʥʘ, 
ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ. 

 ɽʤʢʦʩʪʴ ʢʦʥʜʝʥʩʘʪʦʨʘ ʩ ʨʘʟʦʤʢʥʫʪʳʤʠ ʧʣʘʩʪʠʥʘʤʠ ʠʟʤʝʥʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʣʱʠʥʳ 
ʧʨʦʭʦʜʷʱʝʡ ʤʠʤʦ ʧʣʘʩʪʠʥ ʧʣʝʥʢʠ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʨʝʥʦ.  

ɼʘʥʥʳʡ ʤʝʪʦʜ ʠʤʝʝʪ ʩʝʨʴʝʟʥʳʝ ʥʝʜʦʩʪʘʪʢʠ. ɺʦ -ʧʝʨʚʳʭ, ʠʟʤʝʥʝʥʠʝ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʜʘʪʯʠʢʦʤ ʠ 
ʧʦʚʝʨʭʥʦʩʪʴʶ ʧʣʝʥʢʠ ʨʝʟʢʦ ʩʥʠʞʘʝʪ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʜʘʪʯʠʢ 
ʩʢʦʣʴʟʠʣ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʧʣʝʥʢʠ ʙʝʟ ʟʘʟʦʨʘ, ʯʪʦ ʥʝ ʚʩʝʛʜʘ ʧʨʠʝʤʣʝʤʦ. ʄʝʭʘʥʠʯʝʩʢʠʡ ʢʦʥʪʘʢʪ ʦʩʪʘʚʣʷʝʪ 
ʩʣʝʜʳ ʥʘ ʧʣʝʥʢʝ ʠ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʚʨʝʞʜʝʥʠʶ ʠ ʧʦʨʳʚʘʤ ʧʣʝʥʦʢ, ʩʦʜʝʨʞʘʱʠʭ ʕɺɸ, ʤ ʝʪʘʣʦʮʝʥʦʚʳʝ 
ʧʦʣʠʵʪʠʣʝʥʳ ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʠ ʠ ʜʨʫʛʠʭ ʩʦʚʨʝʤʝʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʩ ʚʳʩʦʢʠʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʪʨʝʥʠʷ. 
ʇʨʘʚʜʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʷʚʠʣʠʩʴ ʙʝʩʢʦʥʪʘʢʪʥʳʝ ʝʤʢʦʩʪʥʳʝ ʜʘʪʯʠʢʠ ʨʷʜʘ ʬʠʨʤ, ʚ ʪʦʤ ʯʠʩʣʝ Kuendig ʠ 
Octagon Process Technology GmbH , ʘ ʪʘʢʞʝ PlastControl, ʠʤʝʶʱʠʡ ʨʦʣʠʢʦʚʳʡ ʵʣʝʢʪʨʦʜ, ʢʘʪʷʱʠʡʩʷ ʧʦ 
ʧʣʝʥʢʝ.  

ɺ ʩʚʷʟʠ ʩ ʥʠʟʢʦʡ ʨʘʟʥʠʮʝʡ ʤʝʞʜʫ ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʴʶ ʚʦʟʜʫʭʘ ʠ ʧʦʣʠʦʣʝʬʠʥʦʚ ʠ 
ʜʨʫʛʠʭ ʥʝʧʦʣʷʨʥʳʭ ʧʦʣʠ ʤʝʨʦʚ, ʪʦʯʥʦʩʪʴ ʦʧʠʩʳʚʘʝʤʦʛʦ ʤʝʪʦʜʘ, ʦʩʦʙʝʥʥʦ ʜʣʷ ʪʦʥʢʠʭ ʧʣʝʥʦʢ, ʥʝʚʳʩʦʢʘ. 
ʋʚʝʣʠʯʝʥʠʝ ʨʘʟʤʝʨʦʚ ʦʙʢʣʘʜʦʢ ʢʦʥʜʝʥʩʘʪʦʨʘ ʧʦʚʳʰʘʝʪ ʩʪʘʙʠʣʴʥʦʩʪʴ ʧʦʢʘʟʘʥʠʡ ʜʘʪʯʠʢʦʚ, ʥʦ ʩʥʠʞʘʝʪ ʝʛʦ 
ʨʘʟʨʝʰʘʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ. ʅʘ ʧʨʘʢʪʠʢʝ ʨʝʛʫʣʷʨʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʪʦʣʱʠʥʳ ʧʣʝʥʢʠ ʩ ʨʘʟʤʝʨ ʦʤ ʤʝʥʝʝ 3 -5 
ʤʠʣʣʠʤʝʪʨʦʚ ʜʣʷ ʧʦʜʦʙʥʳʭ ʜʘʪʯʠʢʦʚ ʥʝʨʘʟʣʠʯʠʤʳ. ɹʫʜʫʯʠ ʢʦʩʚʝʥʥʳʤ ʤʝʪʦʜʦʤ, ʝʤʢʦʩʪʥʳʝ ʜʘʪʯʠʢʠ, 
ʨʝʘʛʠʨʫʶʱʠʝ ʥʘ ʜʠʵʣʝʢʪʨʠʯʝʩʢʫʶ ʧʨʦʥʠʮʘʝʤʦʩʪʴ, ʥʝ ʤʦʛʫʪ ʧʨʘʚʠʣʴʥʦ ʟʘʤʝʨʷʪʴ ʤʥʦʛʦʩʣʦʡʥʳʝ ʧʣʝʥʢʠ, 
ʠʤʝʶʱʠʝ ʩʣʦʠ ʧʦʣʠʤʝʨʦʚ ʩ ʨʘʟʥʦʡ ʧʦʣʷʨʥʦʩʪʴʶ, ʥʘʧʨʠʤʝʨ, ʧ ʦʣʠʵʪʠʣʝʥ-ʧʦʣʠʘʤʠʜ ʠʣʠ ʧʦʣʠʵʪʠʣʝʥ-ʕɺʆʍ 
ʠʣʠ ʩʣʦʠ ʧʦʣʠʵʪʠʣʝʥʘ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʥʘʧʦʣʥʠʪʝʣʷ, ʥʘʧʨʠʤʝʨ, ʜʚʫʦʢʠʩʠ ʪʠʪʘʥʘ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʧʨʠʝʤʣʝʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘ ʧʨʘʢʪʠʢʝ ʧʨʠʤʝʥʷʝʪʩʷ ʜʦʨʦʛʦʩʪʦʷʱʘʷ ʪʝʧʣʦʚʘʷ 
ʩʪʘʙʠʣʠʟʘʮʠʷ ʜʘʪʯʠʢʘ. ɼʘʪʯʠʢʠ ʪʨʝʙʫʶʪ ʧʦʩʪʦʷʥʥʫʶ ʩʘʤʦʢʘʣʠʙʨʘʮʠʶ, ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʩʣʝ ʢʘʞʜʦʛʦ ʧʨʦʭʦʜʘ 
ʚʦʢʨʫʛ ʨʫʢʘʚʘ.  

ʄʥʦʛʠʭ ʵʪʠʭ ʥʝʜʦʩʪʘʪʢʦʚ ʣʠʰʝʥ ʜʘʪʯʠʢ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʘʥʘʣʠʟʝ ʤʦʱʥʦʩʪʠ ʦʪʨʘʞʝʥʥʦʛʦ ʦʪ 
ʧʦʣʠʤʝʨʥʦʡ ʧʣʝʥʢʠ ʛʘʤʤʘ -ʠʟʣʫʯʝʥʠʷ. ʕʪʦʪ ʜʘʪʯʠʢ ʪʘʢʞʝ ʤʦʞʝʪ ʮʝʣʠʢʦʤ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ 
ʧʦʣʦʪʥʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʛʦ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʨʫʢʘʚʥʦʡ ʧʣʝʥʢʠ. NDC (ʉʐɸ) ï ʝʜʠʥʩʪʚʝʥʥʘʷ 
ʬʠʨʤʘ ʠʟʛʦʪʦʚʠʪʝʣʴ ʪʘʢʦʛʦ ʜʘʪʯʠʢʘ. ʇʨʦʮʝʩʩ ʦʪʨʘʞʝʥʠʷ ʛʘʤʤʘ -ʠʟʣʫʯʝʥʠʷ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʳʡ, ʧʨʠʯʝʤ ʠ 
ʪʦʣʱʠʥʘ, ʠ ʧʣʦʪʥʦʩʪʴ ʦʧʨʝʜʝʣʷʶʪ ʦʪʨʘʞʝʥʠʝ ʠʟʣʫʯʝʥʠʷ. ʏʝʤ ʪʦʣʱʝ ʧʣʝʥʢʘ, ʥʦ ʠ ʯʝʤ ʧʣʦʪʥʝʝ ʤʘʪʝʨʠʘʣ, 
ʪʝʤ ʤʦʱʥʝʝ ʧʦʪʦʢ ʛʘʤʤʘ-ʯʘʩʪʠʮ.  

ʕʪʦʪ ʜʘʪʯʠʢ ʤʝʥʝʝ ʯʫʚʩʪʚʠʪʝʣʝʥ ʢ ʪʠʧʫ ʤʘʪʝʨʠʘʣʘ, ʪʘʢ ʢʘʢ 
ʧʨʠʤʝʥʷʝʤʳʝ ʥʘ ʧʨʘʢʪʠʢʝ ʧʦʣʠʤʝʨʳ ʦʪʣʠʯʘʶʪʩʷ ʧʦ ʧʣʦʪʥʦʩʪʠ 
ʚʩʝʛʦ ʥʘ 10 -30%, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʦ ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʡ 
ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʦʥʠ ʤʦʛʫʪ ʦʪʣʠʯʘʪʴʩʷ ʚ 2-8 ʨʘʟ.   

ɼʘʪʯʠʢʠ ʥʝ ʪʨʝʙʫʶʪ ʧʦʩʪʦʷʥʥʦʡ ʨʝʢʘʣʠʙʨʦʚʢʠ, ʭʦʪʷ ʩʦ 
ʚʨʝʤʝʥʝʤ ʤʦʱʥʦʩʪʴ ʠʟʣʫʯʝʥʠʷ ʠʟʦʪʦʧʦʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ 
ʜʘʪʯʠʢʘʭ, ʧʦʩʪʝʧʝʥʥʦ ʧʘʜʘʝʪ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʥʝʦʙʭʦʜʠʤʦ 
ʧʨʦʠʟʚʦʜʠʪʴ ʝʛʦ ʟʘʤʝʥʫ ʢʘʞʜʳʝ 8 -10 ʣʝʪ. ʇʨʠʤʝʥʝʥʠʝ ʜʘʪʯʠʢʦʚ, 
ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʠʩʧʦʣʴ ʟʦʚʘʥʠʠ ʠʦʥʠʟʠʨʫʶʱʠʭ ʠʟʣʫʯʝʥʠʡ, 
ʦʛʨʘʥʠʯʝʥʦ ʩʣʦʞʥʦʩʪʴʶ ʧʦʣʫʯʝʥʠʷ ʣʠʮʝʥʟʠʠ ʥʘ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 
ʚ ʄʠʥʘʪʦʤʝ, ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʘ ʚʚʝʜʝʥʠʷ ʨʝʞʠʤʘ ʜʦʩʪʫʧʘ ʥʘ 
ʧʨʝʜʧʨʠʷʪʠʝ ʠ ʚ ʨʘʙʦʯʫʶ ʟʦʥʫ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʩ 
ʢʦʪʦʨʳʤʠ ʧʨʠʭʦʜʠʪʩʷ ʩʯʠʪʘʪʴʩʷ  ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʷʤ. 

ʅʘ ʵʪʦʤ ʠ ʠʩʯʝʨʧʳʚʘʝʪʩʷ ʩʧʠʩʦʢ ʜʘʪʯʠʢʦʚ, ʩʧʦʩʦʙʥʳʭ ʟʘʤʝʨʷʪʴ ʪʦʣʱʠʥʫ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʧʣʝʥʢʠ, 
ʧʦʵʪʦʤʫ ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʝ ʥʘ ʨʫʢʘʚʝ. ɼʣʷ ʜʦʩʢʦʥʘʣʴʥʦʡ ʪʦʯʥʦʩʪʠ ʩʣʝʜʫʝʪ ʚʩʝ ʞʝ ʫʧʦʤʷʥʫʪʴ ʝʱʝ ʪʠʧ 
ʦʜʥʦʩʪʦʨʦʥʥʠʭ ʜʘʪʯʠʢʦʚ ï ʵʪʦ ʫʣʴʪʨʘʟʚʫʢʦʚʳʝ ʜʘʪʯʠʢʠ, ʠʟʤʝʨʷʶʱʠʝ ʜʠʘʤʝʪʨ ʠ ʪʦʣʱʠʥʫ ʩʪʝʥʢʠ ʚ ʪʨʫʙʥʦʤ 
ʧʨʦʠʟʚʦʜʩʪʚʝ. ʆʥʠ ʨʘʙʦʪʘʶʪ ʪʦʣʴʢʦ ʚ ʚʦʜʥʦʡ ʩʨʝʜʝ ʠ ʤʦʛʫʪ  ʚʝʨʦʷʪʥʦ ʧʨʠʤʝʥʷʪʴʩʷ ʚ ʩʧʦʩʦʙʝ ʧʨʦʠʟʚʦʜʩʪʚʘ 
ʧʣʝʥʦʢ ʧʨʠ ʚʳʜʫʚʝ ʚ ʚʦʜʫ. 
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ʉʨʝʜʠ ʩʠʩʪʝʤ ʩ ʜʚʫʩʪʦʨʦʥʥʠʤ ʨʘʟʤʝʱʝʥʠʝʤ ʩʝʥʩʦʨʥʳʭ ʫʩʪʨʦʡʩʪʚ (ʢʘʢ ʧʨʘʚʠʣʦ ï ʠʩʪʦʯʥʠʢ ʠ 
ʧʨʠʝʤʥʠʢ), ʧʦʵʪʦʤʫ ʧʨʠʤʝʥʷʝʤʳʝ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʧʣʦʩʢʠʭ ʧʦʣʦʪʝʥ ʧʣʝʥʦʢ, ʚʳʩʦʢʫʶ ʪʦʯʥʦʩʪʴ ʜʘʶʪ ʜʘʪʯʠʢʠ, 
ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʙʝʪʘ-ʠʟʣʫʯʝʥʠʷ. ʕʪʦ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʧʨʠʤʝʥʷʶʱʠʝʩʷ ʜʘʪʯʠʢʠ ʚ ʢʘʩʪ-ʧʣʝʥʦʯʥʳʭ 
ʠ ʣʠʩʪʦʚʳʭ ʤʘʰʠʥʘʭ. ʕʪʠ ʞʝ ʜʘʪʯʠʢʠ ʤʦʞʥʦ ʠ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʥʘ ʨʫʢʘʚʥʳʭ ʤʘʰʠʥʘʭ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʜʚʦʡʥʦʡ 
ʪʦʣʱʠʥʳ ʩʣʦʞʝʥʥʦʡ ʧʣʝʥʢʠ. ɽʩʣʠ ʵʪʠ ʤʘʰʠʥʳ ʦʙʦʨʫʜʦʚʘʥʳ  ʧʦʚʦʨʦʪʥʦʡ ʙʘʰʥʝʡ, ʪʦ ʠʩʧʦʣʴʟʫʷ 
ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʘʣʛʦʨʠʪʤʳ, ʤʦʞʥʦ ʨʘʩʰʠʬʨʦʚʘʪʴ ʪʦʣʱʠʥʫ ʦʜʥʦʛʦ ʩʣʦʷ ʧʣʝʥʢʠ. ʕʪʠ ʜʘʪʯʠʢʠ ʩ ʫʩʧʝʭʦʤ 

ʟʘʤʝʨʷʶʪ ʠ ʧʦʣʠʦʣʝʬʠʥʦʚʳʝ ʧʦʣʠʤʝʨʳ, ʠ ʙʘʨʴ ʝʨʥʳʝ ʤʘʪʝʨʠʘʣʳ, 
ʷʚʣʷʶʱʠʤʠʩʷ ʧʦ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʚʳʩʦʢʦʧʦʣʷʨʥʳʤʠ. ʂ ʩʦʞʘʣʝʥʠʶ, ʪʘʢʠʝ 
ʩʠʩʪʝʤʳ ʨʘʙʦʪʘʶʪ ʩ ʨʘʜʠʦʘʢʪʠʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ, ʩʦ ʚʩʝʤʠ ʚʳʪʝʢʘʶʱʠʤʠ 
ʧʦʩʣʝʜʩʪʚʠʷʤʠ, ʩʚʷʟʘʥʥʳʤʠ ʩ ʠʭ ʨʝʛʠʩʪʨʘʮʠʝʡ.  

ɼʣʷ ʠʟʤʝʨʝʥʠʷ ʧʦ ʰʠʨʠʥʝ ʧʦʣʦʪʥʘ ʪʦʣʩʪʳʭ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʣʠʩʪʦʚʳ ʭ 
ʤʘʰʠʥʘʭ ʠ ʢʨʦʤʢʠ ʩʣʦʞʝʥʥʦʛʦ ʨʫʢʘʚʘ ʥʘ ʚʳʜʫʚʥʦʡ ʵʢʩʪʨʫʟʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ 
ʜʘʪʯʠʢ ʟʘʤʝʨʘ ʪʦʣʱʠʥʳ ʧʦ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʤʫ ʩʦʧʨʦʪʠʚʣʝʥʠʶ. ʌʠʨʤʘ Plast 
Control ( ɻʝʨʤʘʥʠʷ) ʠ Electronic Systems (ʀʪʘʣʠʷ) ʷʚʣʷʶʪʩʷ ʧʦʩʪʘʚʱʠʢʘʤʠ 
ʧʦʜʦʙʥʳʭ ʜʘʪʯʠʢʦʚ. ɼʘʪʯʠʢ ʚʦʟʚʨʘʱʘʝʪ ʦʙʱʫʶ ʪʦʣʱʠʥʫ ʤʘʪʝʨʠʘʣʘ ʠ ʤʦʞʝʪ 
ʧʨʦʤʝʨʷʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʩʧʣʦʰʥʳʝ ʧʦʣʦʪʥʘ: ʧʦʣʠʤʝʨʥʳʝ, ʬʦʣʴʛʦʚʳʝ, 
ʮʚʝʪʥʳʝ ʠ ʟʝʨʢʘʣʴʥʳʝ. ʂ ʩʦʞʘʣʝʥʠʶ, ʪʦʯʥʦʩʪʴ ʠʭ ʥʝʜʦʩʪʘʪʦʯʥʘ ʜʣʷ 
ʠʟʤʝʨʝʥʠʷ ʪʨʘʜʠʮʠʦʥʥʳʭ ʧʣʝʥʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʝʩʣʠ ʞʝʣʘʪʝʣʴʥʦ 
ʩʢʘʥʠʨʦʚʘʪʴ ʧʦʧʝʨʝʢ ʧʦʣʦʪʥʘ. 

ʉ ʨʘʟʚʠʪʠʝʤ ʵʣʝʢʪʨʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʩʪʘʥʦʚʷʪʩʷ ʚʩʝ ʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤʠ ʜʘʪʯʠʢʠ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ 
ʧʦʛʣʦʱʝʥʠʠ ʧʣʝʥʢʘʤʠ ʠʥʬʨʘʢʨʘʩʥʦʛʦ (ʀʂ) ʠʟʣʫʯʝʥʠʷ. ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʟʘʢʦʥʝ ɹʝʝʨ -
ʃʘʤʙʝʨʪʘ, ʢʦʪʦʨʳʡ ʵʤʧʠʨʠʯʝʩʢʠ ʩʚʷʟʳʚʘʝʪ ʦʧʪʠʯʝʩʢʫʶ ʧʣʦʪʥʦʩʪʴ (ʣʦʛʘʨʠʬʤ ʦʪʥʦʰʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 
ʧʘʜʘʶʱʝʛʦ ʩʚʝʪʘ ʢ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʨʦʥʠʢʰʝʛʦ ʩʚʝʪʘ ʯʝʨʝʟ ʩʨʝʜʫ) ʩ ʧʨʦʠʟʚʝʜʝʥʠʝʤ ʢʦʵʬʬʠʮʠʝʥʪʘ 
ʵʢʩʪʠʥʮʠʠ (ʧʦʛʣʦʱʝʥʠʷ), ʢʦʥʮʝʥʪʨʘʮʠʠ ʠ ʪʦʣʱʠʥʳ ʩʣʦʷ. ʉ ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ ʢʦʵʬʬʠʮʠʝʥʪ ʵʢʩʪʠʥʮʠʠ ʟʘʚʠʩʠʪ 
ʦʪ ʯʘʩʪʦʪʳ ʠʟʣʫʯʝʥʠʷ, ʤʝʪʦʜ ʦʙʣʘʜʘʝʪ ʩʝʣʝʢʪʠʚʥʦʩʪ ʴʶ ʘ ʟʥʘʯʠʪ, ʧʦʜʙʠʨʘʷ ʯʘʩʪʦʪʳ, ʧʨʠ ʢʦʪʦʨʳʭ ʪʦʪ ʠʣʠ 
ʠʥʦʡ ʤʘʪʝʨʠʘʣ ʦʙʣʘʜʘʝʪ ʥʘʠʙʦʣʴʰʝʡ ʵʢʩʪʠʥʮʠʝʡ, ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʘʞʜʦʛʦ 
ʢʦʤʧʦʥʝʥʪʘ ʚ ʢʦʤʧʦʟʠʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʝ, ʢʘʢʦʚʦʡ ʷʚʣʷʝʪʩʷ ʤʥʦʛʦʩʣʦʡʥʘʷ ʧʣʝʥʢʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʀʂ ʤʝʪʦʜ 
ʚ ʧʨʠʥʮʠʧʝ ʤʦʞʝʪ ʦʧʨʝʜʝʣʠʪʴ ʢʘʢ ʦʙʱʫʶ ʪʦʣʱʠʥʫ ʧʣʝʥʢʠ, ʪʘʢ ʠ ʪʦʣʱʠʥʫ ʨʘʟʥʳʭ ʧʦ ʩʦʩʪʘʚʫ ʩʣʦʝʚ. ʊʘʢ, ʢ 
ʧʨʠʤʝʨʫ, ʧʦʣʠʵʪʠʣʝʥ ʠʤʝʝʪ ʩʧʝʢʪʨ ʧʦʛʣʦʱʝʥʠʷ ʚ ʜʠʘʧʘʟʦʥʝ ʜʣʠʥ ʩʚʝʪʦʚʳʭ ʚʦʣʥ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 
ʧʨʠʤʝʨʥʦ 3 ʠ 4 ʤʠʢʨʦʥʘʤ. ʉʝʥʩʦʨ ʠʟʣʫʯʝʥʠʷ, ʥʘʩʪʨʦʝʥʥʳʡ ʥʘ ʜʘʥʥʫʶ ʜʣʠʥʫ ʚ ʦʣʥʳ, ʙʫʜʝʪ çʚʠʜʝʪʴè 
ʪʦʣʱʠʥʫ ʧʣʝʥʢʠ, ʧʦʩʢʦʣʴʢʫ ʙʦʣʝʝ ʪʦʣʩʪʘʷ ʧʣʝʥʢʘ ʜʣʷ ʪʘʢʦʛʦ ʜʘʪʯʠʢʘ ʙʫʜʝʪ ʧʨʦʧʫʩʢʘʪʴ ʤʝʥʴʰʝ ʩʚʝʪʦʚʦʛʦ 
ʧʦʪʦʢʘ. ɽʩʣʠ ʩʝʥʩʦʨ ʙʫʜʝʪ ʠʤʝʪʴ ʢʘʥʘʣ, ʥʘʩʪʨʦʝʥʥʳʡ, ʥʘʧʨʠʤʝʨ ʥʘ 2.6 ï 2.8 ʤʠʢʨʦʥʘ, ʪʦ ʦʥ ʪʘʢʞʝ ʩʤʦʞʝʪ 
ʜʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʪʦʣʱʠʥʝ ʩʣʦʷ ʕɺʆʍ, ʝʩʣʠ ʪʘʢʦʚʦʡ ʠʤʝʝʪʩʷ ʚ ʩʪʨʫʢʪʫʨʝ ʧʣʝʥʢʠ. 

ʀʂ ʜʘʪʯʠʢʠ ʧʨʦʤʳʰʣʝʥʥʦ ʚʳʧʫʩʢʘʶʪʩʷ ʬʠʨʤʘʤʠ NDC 
(ʩʤ. ʨʠʩʫʥʦʢ) ʠ ThermoFischer. ʅʘʧʨʠʤʝʨ, ʜʘʪʯʠʢʠ FG710 
(NDC) ʦʙʦʨʫʜʦʚʘʥʳ ʪʨʝʤʷ ʢʘʥʘʣʘʤʠ, ʧʦʢʘʟʳʚʘʶʱʠʤʠ ʦʙʱʫʶ 
ʪʦʣʱʠʥʫ ʧʣʝʥʢʠ, ʪʦʣʱʠʥʫ ʩʣʦʷ ʕɺʆʍ ʠ ʪʦʣʱʠʥʫ ʩʣʦʷ ʇɸ.  

ʉʦʚʨʝʤʝʥʥʳʝ ʀʂ ʜʘʪʯʠʢʠ ʨʘʙʦʪʘʶʪ ʥʘ ʦʩʥʦʚʝ 
ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʭ ʣʘʟʝʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠʟʣʫʯʝʥʠʷ (ʪʘʢʠʝ ʞʝ 
ʧʨʠʤʝʨʥʦ ʠʟʣʫʯʘʪʝʣʠ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʯʪʝʥʠʷ ʦʧʪʠʯʝʩʢʠʭ 
ʜʠʩʢʦʚ). ɿʘ ʩʯʝʪ ʵʪʦʛʦ ʪʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ ʚʳʨʦʩʣʘ ʩʨʘʟʫ ʥʘ 2 
ʧʦʨʷʜʢʘ. ɼʘʪʯʠʢʠ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʧʦʟʚʦʣʷ ʶʪ ʩ ʜʦʩʪʘʪʦʯʥʦʡ 
ʪʦʯʥʦʩʪʴʶ ʠ ʩʢʦʨʦʩʪʴʶ ʠʟʤʝʨʷʪʴ ʪʦʣʱʠʥʫ ʥʝ ʪʦʣʴʢʦ 
ʧʨʦʟʨʘʯʥʳʭ, ʥʦ ʠ ʦʢʨʘʰʝʥʥʳʭ ʧʦʣʠʤʝʨʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 
ʰʠʨʦʢʦʛʦ ʘʩʩʦʨʪʠʤʝʥʪʘ.  

ʉ 2005 ʛʦʜʘ ʧʦʜʦʙʥʳʝ ʜʘʪʯʠʢʠ ʥʘʯʘʣ ʧʦʩʪʘʚʣʷʪʴ ʈʦʩʩʠʡʩʢʠʤ ʧʨʝʜʧʨʠʷʪʠʝʤ ɸʈʉɽʅɸʃ 
ʀʅɾʀʅʀʈʀʅɻ,. ʅʘ ʨʠʩʫʥʢʝ ʧʦʢʘʟʘʥʳ ʩʪʘʮʠ ʦʥʘʨʥʳʡ ʠ ʩʢʘʥʠʨʫʶʱʠʡ ʚʘʨʠʘʥʪʳ ʠʩʧʦʣʥʝʥʠʷ ʜʘʪʯʠʢʦʚ, ʘ 
ʪʘʢʞʝ ʧʨʦʬʠʣʦʛʨʘʤʤʘ, ʟʘʤʝʨʝʥʥʘʷ ʧʦ 538 ʪʦʯʢʘʤ. 
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ʉʣʝʜ 
ʩʢʘʥʝʨʘ 

 

 

ʉʫʤʤʠʨʫʝʤ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʨʘʟʣʠʯʥʳʭ ʢʣʘʩʩʦʚ ʧʨʠʙʦʨʦʚ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʪʦʣʱʠʥʳ 
ʧʣʝʥʢʠ ʚ ʚʠʜʝ ʪʘʙʣʠʮʳ 

ʅʘʟʚʘʥʠʝ 
ʢʣʘʩʩʘ 

ʌʠʟʠʯʝʩʢʠʡ 
ʧʨʠʥʮʠʧ 

ʊʦʯʥʦʩʪʴ, 
ʤʢʤ 

ʉʢʦʨʦʩʪʴ, 
ʩʝʢ-1 

ʆʜʥʦʩʪʦʨʦʥʥʝʝ 
ʠʟʤʝʨʝʥʠʝ 

ʇʨʝʜʝʣ 
ʪʦʯʥʦʩʪʠ 

ʫʧʨʘʚʣʝʥʠʷ, 
ʤʢʤ 

ʎʝʥʘ, 
ɽʚʨʦ 

ʄʠʢʨʦʤʝʪʨʳ ʄʝʭʘʥʠʯʝʩʢʠʡ 2-3 0 ʥʝʪ 5 20..800 

ɽʤʢʦʩʪʥʳʝ 

ɿʘʤʝʨ 
ʜʠʵʣʠʢʪʨʠʯʝʩʢʠʭ 
ʧʦʪʝʨʴ 

4 1 ʝʩʪʴ 4 50000 

ɻʘʤʤʘ 

ʀʟʤʝʨʝʥʠʝ 
ʦʪʨʘʞʝʥʥʦʛʦ ʛʘʤʤʘ-
ʠʟʣʫʯʝʥʠʷ 

0,5 0,02 ʝʩʪʴ 1 100000 

ɹʝʪʘ 
ʇʦʛʣʦʱʝʥʠʝ ʧʦʪʦʢʘ 
ʵʣʝʢʪʨʦʥʦʚ 0,5 0,02 ʥʝʪ 2 70000 

ʀʥʬʨʘʢʨʘʩʥʳʝ  
ʇʦʛʣʦʱʝʥʠʝ 
ʩʚʝʪʦʚʦʛʦ ʧʦʪʦʢʘ 0,5 0,02 ʥʝʪ 1 50000 

 

ʂɸʂ ʀɿʄɽʈʀʊʔ ʈɸɿʅʆʊʆʃʑʀʅʅʆʉʊʔ 

ʇʦʧʝʨʝʯʥʘʷ ʨʘʟʥʦʪʦʣʱʠʥʥʦʩʪʴ ï ʵʪʦ ʣʘʢʤʫʩʦʚʘʷ ʙʫʤʘʞʢʘ ʢʘʯʝʩʪʚʘ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʘʷ ʦ 
ʩʧʦʩʦʙʥʦʩʪʠ ʧʣʝʥʢʠ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʩʝʙʷ ʚ ʜʘʣʴʥʝʡʰʝʡ ʧʝʨʝʨʘʙʦʪʢʝ ʠ ʜʘʣʝʝ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ. ɼʣʷ 
ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʧʝʨʝʯʥʦʡ ʨʘʟʥʦʪʦʣʱʠʥʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʤʝʨʷʪʴ ʧʣʝʥʢʫ ʧʦʧʝʨʝʢ ʧʦʣʦʪʥʘ. ʕʪʘ 
ʧʨʦʮʝʜʫʨʘ ʧʨʦʩʪʘ ʧʨʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʟʘʤʝʨʘʭ ʦʙʨʘʟʮʘ ʧʣʝʥʢʠ, ʥʦ ʩʪʘʥʦʚʠʪʩʷ ʩʣʦʞʥʦʡ ʧʨʠ ʦ ʧʨʝʜʝʣʝʥʠʠ 
ʪʦʣʱʠʥʳ ʚ ʧʨʦʮʝʩʩʝ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʣʝʥʢʠ. ɼʣʷ ʟʘʤʝʨʘ ʧʦʪʨʝʙʫʝʪʩʷ ʣʠʙʦ ʧʝʨʝʤʝʱʘʪʴ ʜʘʪʯʠʢ ʧʦʧʝʨʝʢ 
ʜʚʠʞʝʥʠʷ ʧʦʣʦʪʥʘ, ʣʠʙʦ ʫʩʪʘʥʦʚʠʪʴ ʥʝʦʙʭʦʜʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʘʪʯʠʢʦʚ ʚ ʧʦʧʝʨʝʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ.  

ʇʨʠ ʩʢʘʥʠʨʦʚʘʥʠʠ ʩʣʝʜʫʝʪ ʫʯʝʩʪʴ ʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ, ʯʪʦ ʜʦʩʪʘʪʦʯʥʦ 
ʚʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʧʦʣʦʪʥʘ ʧʨʠ ʦʛʨʘʥʠʯʝʥʥʦʡ ʩʢʦʨʦʩʪʠ ʟʘʤʝʨʘ ʪʦʣʱʠʥʳ 
ʧʨʠʚʦʜʷʪ ʢ ʪʦʤʫ, ʯʪʦ, ʝʩʣʠ ʙʳ ʥʘ ʧʣʝʥʦʯʥʦʤ ʧʦʣʦʪʥʝ ʦʩʪʘʚʘʣʠʩʴ ʩʣʝʜʳ 
ʠʟʤʝʨʝʥʠʡ, ʪʦ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʩʠʩʪʝʤ ʠʟʤʝʨʝʥʠʷ, çʛʦʨʦʰʝʢè ʙʳʣ ʙʳ 
ʚʝʩʴʤʘ ʨʝʜʢʠʤ, ʘ ʪʦʯʢʠ ʠʟʤʝʨʝʥʠʷ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʙ ʳ ʧʦʜ ʫʛʣʦʤ, 
ʦʧʨʝʜʝʣʷʝʤʳʤ ʦʪʥʦʰʝʥʠʝʤ ʩʢʦʨʦʩʪʠ ʧʦʣʦʪʥʘ ʢ ʩʢʦʨʦʩʪʠ ʩʢʘʥʠʨʦʚʘʥʠʷ 
ʜʘʪʯʠʢʘ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ. 

ʇʨʦʬʠʣʦʛʨʘʤʤʘ, ʧʦʣʫʯʘʝʤʘʷ ʧʨʠ ʩʢʘʥʠʨʦʚʘʥʠʠ ʜʚʠʞʫʱʝʛʦʩʷ 
ʧʦʣʦʪʥʘ, ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʬʘʢʪʠʯʝʩʢʠ ʧʦ ʜʠʘʛʦʥʘʣʠ, ʢʘʢ ʚʳʪʝʢʘʝʪ ʠʟ ʜʘʥʥʦʛʦ 
ʨʠʩʫʥʢʘ, ʩʣʝʜʦʚʘʪ ʝʣʴʥʦ ʦʥʘ ʥʝ ʷʚʣʷʝʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʧʦʧʝʨʝʯʥʦʡ 
ʨʘʟʥʦʪʦʣʱʠʥʥʦʩʪʴʶ, ʥʦ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʪʘʢʞʝ ʠ ʧʨʦʜʦʣʴʥʫʶ 
ʩʦʩʪʘʚʣʷʶʱʫʶ. ɽʩʣʠ ʨʘʩʩʤʦʪʨʝʪʴ ʧʨʦʮʝʩʩ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʣʦʩʢʦʡ ʧʣʝʥʢʠ, 
ʥʘʧʨʠʤʝʨ, ʢʘʩʪ ʧʣʝʥʢʠ, ʪʦ ʜʣʷ ʚʳʯʣʝʥʝʥʠʷ ʧʦʧʝʨʝʯʥʦʡ ʨʘʟʥʦʪʦʣʱʠʥʥʦʩʪʠ 
ʩʣʝʜʫʝʪ ʩʜʝʣʘʪʴ  ʥʝʩʢʦʣʴʢʦ ʯʝʪʥʳʭ ʧʨʦʭʦʜʦʚ ʠ ʧʦʣʫʯʠʪʴ 
ʩʨʝʜʥʝʘʨʠʬʤʝʪʠʯʝʩʢʠʡ ʧʨʦʬʠʣʴ.  

ʆʜʥʘʢʦ ʢʘʨʪʠʥʘ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʫʩʣʦʞʥʷʝʪʩʷ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʚʳʜʫʚʥʦʡ ʧʣʝʥʢʠ. ʇʨʠ 
ʠʟʤʝʨʝʥʠʠ ʪʦʣʱʠʥʳ ʧʣʝʥʢʠ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʜʫʚʘ ʨʫʢʘʚʘ ʪʨʘʝʢʪʦʨʠʷ ʟʘʤʝʨʘ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʧʦ ʩʧʠʨʘʣʠ ʚʦʢʨʫʛ 
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ʨʫʢʘʚʘ. ʇʦʩʢʦʣʴʢʫ ʛʦʣʦʚʢʘ ʠʣʠ ʪʷʥʫʱʠʝ ʚʘʣʳ ʚʨʘʱʘʶʪʩʷ, ʪʦ ʨʫʢʘʚ ʩʣʝʛʢʘ ʩʢʨʫʯʠʚʘʝʪʩʷ ʠ ʧʨʦʩʪʦʝ 
ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʫʩʨʝʜʥʝʥʠʝ ʫʞʝ ʥʝ ʘʜʝʢʚʘʪʥʦ ï ʪʨʝʙʫʶʪʩʷ ʙʦʣʝʝ ʩʣʦʞʥʳʝ ʬʦʨʤʫʣʘ.  

ʅʘʠʙʦʣʴʰʝʛʦ ʠʟʷʱʝʩʪʚʘ ʚ ʨʘʩʯʝʪʘʭ ʪʨʝʙʫʝʪ ʩʧʦʩʦʙ ʟʘʤʝʨʘ ʩʣʦʞʝʥʥʦʛʦ ʨʫʢʘʚʘ, ʬʘʢʪʠʯʝʩʢʠ ʟʘ ʤʝʨ 
ʜʚʦʡʥʦʡ ʪʦʣʱʠʥʳ. ʇʨʠ ʥʘʣʠʯʠʠ ʚʨʘʱʘʶʱʠʭʩʷ ʪʷʥʫʱʠʭ ʚʘʣʦʚ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ, ʚʦ -ʧʝʨʚʳʭ ʨʘʩʩʯʠʪʘʪʴ 
ʪʦʣʱʠʥʫ ʧʣʝʥʢʠ ʧʦ ʚʩʝʡ ʦʢʨʫʞʥʦʩʪʠ ʨʫʢʘʚʘ, ʘ ʚʪʦʨʳʭ ʚʳʯʣʝʥʠʪʴ ʧʨʦʬʠʣʴ ʧʦʧʝʨʝʯʥʦʡ ʨʘʟʥʦʪʦʣʱʠʥʥʦʩʪʠ. 

 

ʀʅʊɽʈʇʈɽʊɸʎʀʗ ʀ ɸʅɸʃʀɿ ɼɸʅʅʓʍ 

ʇʨʠ ʢʘʞʜʦʤ ʮʠʢʣʝ ʩʢʘʥʠʨʦʚʘʥʠʷ  ʜʘʪʯʠʢ ʧʦʩʪʘʚʣʷʝʪ ʤʘʩʩʠʚ ʠʟ ʩʦʪʝʥ ʠʣʠ ʜʘʞʝ ʪʳʩʷʯ ʟʥʘʯʝʥʠʡ 
ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʥʫʞʥʦ ʢʘʢ-ʪʦ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ. ʉʪʘʪʠʩʪʠʢʘ ʧʦʟʚʦʣʷʝʪ ʦʙʨʘʙʦʪʘʪʴ ʪʘʢʦʡ ʤʘʩʩʠʚ ʠ ʚʳʜʘʪʴ 
ʧʦʥʷʪʥʳʝ ʜʘʥʥʳʝ ʢʘʢ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʠ ʤʘʢʩʠʤʘʣʴʥʦʝ ʠ ʤʠʥʠʤʘʣʴʥʦʝ ʦʪʢʣʦʥʝʥʠʝ. ɼʦʩʪʘʪʦʯʥʦ ʣʠ ʵʪʦ ʜʣʷ 
ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʧʣʝʥʢʠ? ʆʢʘʟʘʣʦʩʴ, ʯʪʦ ʥʝʪ. 

ʉʪʘʪʠʩʪʠʢʘ, ʢʘʢ ʛʦʚʦʨʠʪʩʷ ʚ ʠʟʚʝʩʪʥʦʡ ʰʫʪʢʝ, ʤʦʞʝʪ ʜʘʪʴ ʣʶʙʦʡ ʥʫʞʥʳʡ ʟʘʢʘʟʯʠʢʫ ʦʪʚʝʪ. ʆʜʥʘʢʦ 
ʙʝʟ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʙʦʣʴʰʠʭ ʤʘʩʩʠʚʦʚ ʠʥʬʦʨʤʘʮʠʠ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʚʩʝ ʞʝ ʥʝ ʦʙʦʡʪʠʩʴ. ʊʘʢʠʝ 
ʧʦʢʘʟʘʪʝʣʠ, ʢʘʢ ʤʘʢʩʠʤʫʤ ʠ ʤʠʥʠʤʫʤ ʥʝ ʛʦʚʦʨʷʪ ʦ ʪʦʤ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ ʚ ʮʝʣʦʤ ʩ ʧʨʦʬʠʣʝʤ ʪʦʣʱʠʥʳ. 
ʀʥʦʛʜʘ ʩʣʫʯʘʡʥʳʡ ʩʙʦʡ ʧʨʠʙʦʨʘ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʦʰʠʙʦʯʥʳʤ ʚʳʚʦʜʘʤ ʦ ʙʨʘʢʝ ʧʘʨʪʠʠ ʧʣʝʥʢʠ.  

ɹʦʣʝʝ ʧʨʘʚʠʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʧʦʢʘʟʘʪʝʣʴ, ʫʯʠʪʳʚʘʶʱʠʡ ʚʝʩʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʤʘʩʩʠʚ. ʇʨʠ 
ʧʨʝʜʧʦʣʦʞʝʥʠʠ, ʯʪʦ ʤʘʩʩʠʚ ʧʦʜʯʠʥʷʝʪʩʷ ʥʦʨʤʘʣʴʥʦʤʫ ʟʘʢʦʥʫ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʯʪʦ ʚ ʦʙʱʝʤ ʚʝʨʥʦ, ʤʦʞʥʦ 
ʨʘʩʩʯʠʪʘʪʴ ʫʩʨʝʜʥʝʥʥʦʝ (ʩʪʘʥʜʘʨʪʥʦʝ) ʦʪʢʣʦʥʝʥʠʝ ʦʪ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ ʪʦʣʱʠʥʳ. ʉʪʘʥʜʘʨʪʥʦʝ 
ʦʪʢʣʦʥʝʥʠʝ ʥʘʟʳʚʘʝʪʩʷ ʉʠʛʤʘ. ʀʟ ʧʨʘʢʪʠʢʠ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʠ ʫʩʪʘʥʦʚʠʚʰʝʤʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ 
ʜʠʘʧʘʟʦʥ ʰʠʨʠʥʦʡ ʚ ʰʝʩʪʴ ʉʠʛʤʘ (ʜʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ ʨʘʚʝʥ +/ - 3*ʉʠʛʤʘ) ʦʙʳʯʥʦ ʧʝʨʝʢʨʳʚʘʝʪ ʚʩʝ 
ʨʝʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʤʘʩʩʠʚʘ ʠʟʤʝʨʝʥʠʡ ʪʦʣʱʠʥʳ. ɽʩʣʠ ʢʘʢʦʝ -ʪʦ ʠʟ ʟʥʘʯʝʥʠʡ ʪʦʣʱʠʥʳ ʥʝ 
ʫʢʣʘʜʳʚʘʝʪʩʷ ʚ ʵʪʦʪ ʜʠʘʧʘʟʦʥ, ʪʦ ʣʠ ʩʣʠʰʢʦʤ ʙʦʣʴʰʦʝ, ʪʦ ʣʠ ʤʘʣʝʥʴʢʦʝ, ʪʦ ʦʥʦ ʦʪʙʨʘʩʳʚʘʝʪʩʷ, ʚ 
ʧʨʝʜʧʦʣʦʞʝʥʠʠ, ʯʪʦ ʧʨʠʯʠʥʘ ʥʝ ʩʚʷʟʘʥʘ ʩ ʨʘʟʥʦʪʦʣʱʠʥʥʦʩʪʴʶ ʧʣʝʥʢʠ, ʘ ʯʪʦ -ʪʦ ʜʨʫʛʦʝ ʧʨʠʚʝʣʦ ʢ ʚʳʙʨʦʩʫ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 3*ʉʠʛʤʘ ʢʘʢ ʧʦʢʘʟʘʪʝʣʴ ʷʚʣʷʝʪʩʷ ʦʙʲʝʢʪʠʚʥʦ ʧʦʢʘʟʳʚʘʶʱʠʤ ʢʘʯʝʩʪʚʦ ʧʣʝʥʢʠ.  

ʐʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣ ʧʦʢʘʟʘʪʝʣʴ ʨʘʚʥʳʡ 2*ʉʠʛʤʘ, ʢʦʪʦʨʳʡ ʧʦʢʨʳʚʘʝʪ 
ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 95% ʚʩʝʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʦʪʙʨʘʩʳʚʘʷ 5% ʧʨʦʮʝʥʪʦʚ, ʚʳʙʨʦʩʦʚ ʚ ʙʦʣʴʰʫʶ ʠʣʠ ʤʝʥʴʰʫʶ 
ʩʪʦʨʦʥʫ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʦʪʙʨʘʩʳʚʘʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ, ʢʦʪʦʨʳʝ ʚʩʝ ʞʝ ʩʚʷʟʘʥʳ ʩ ʧʣʝʥʢʦʡ. ʉʤʳʩʣ ʚ ʪʦʤ, ʯʪʦ 
ʦʪʜʝʣʴʥʳʝ ʚʳʙʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ, ʥʘʧʨʠʤʝʨ, ʩʦ ʩʣʫʯʘʡʥʳʤʠ ʚʢʣʶʯʝʥʠʷʤʠ ʚ ʧʣʝʥʢʝ, ʚʩʝ ʞʝ ʥʝ 
ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʘ ʚ ʩʤʳʩʣʝ ʝʛʦ ʜʘʣʴʥʝʡʰʝʡ ʧʝʨʝʨʘʙʦʪʢʠ. ɺʪʦʨʘʷ ʧʨʠʯʠʥʘ ʣʝʞʠʪ ʚ 
ʦʙʣʘʩʪʠ ʢʦʤʤʝʨʮʠʠ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ, ʦʪʙʨʘʩʳʚʘʷ çʥʝʫʜʦʙʥʳʝ ʨʝʟʫʣʴʪ ʘʪʳè, ʤʦʞʥʦ ʧʦʚʳʩʠʪʴ, ʠʥʦʛʜʘ 
ʟʥʘʯʠʪʝʣʴʥʦ, ʯʠʩʣʝʥʥʫʶ ʦʮʝʥʢʫ ʢʘʯʝʩʪʚʘ ʧʣʝʥʢʠ. ʀʥʦʛʜʘ, ʩ ʫʯʝʪʦʤ ʨʝʘʣʠʡ, ʥʘ ʦʮʝʥʢʫ ʧʦ ʤʝʪʦʜʫ 2 ʩʠʛʤʘ 
ʩʦʟʥʘʪʝʣʴʥʦ ʠʜʫʪ ʠ ʧʦʩʪʘʚʱʠʢʠ ʠ ʧʦʢʫʧʘʪʝʣʠ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʪʨʫʜʥʦ ʧʦʣʫʯʠʪʴ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 
ʨʘʟʥʦʪʦʣʱʠʥʥʦʩʪʠ ʜʣʷ ʦʯʝʥʴ ʪʦʥʢʠʭ  ʧʣʝʥʦʢ ʠʣʠ ʚ ʩʣʫʯʘʝ ʧʨʠʤʝʥʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʚʠʜʦʚ ʩʳʨʴʷ ʠʣʠ ʥʝ 
ʩʘʤʦʛʦ ʩʦʚʝʨʰʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʘ 2 ʩʠʛʤʘ ʚ ʪʦʤ ʩʣʫʯʘʝ ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʘʪʦʯʥʦ 
ʪʦʯʥʦ ʦʧʨʝʜʝʣʠʪʴ ʭʦʪʷ ʙʳ ʧʝʨʝʨʘʩʭʦʜ ʩʳʨʴʷ.  

 ʄʘʩʩʠʚ ʠʟ ʩʦʪʝʥ ʜʘʥʥʳʭ ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝ ʠʥʬʦʨʤʘʮʠʠ, ʯʝʤ ʩʫʭʠʝ ʮʠʬʨʳ ʩʨʝʜʥʝʛʦ 
ʟʥʘʯʝʥʠʷ ʠ ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʪʢʣʦʥʝʥʠʷ. ɸʥʘʣʠʟ ʚʩʝʛʦ ʤʘʩʩʠʚʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʧʦʟʚʦʣʷʝʪ ʟʘʯʘʩʪʫʶ 
ʚʳʷʚʠʪʴ ʠʩʪʦʯʥʠʢʠ ʨʘʟʥʦʪʦʣʱʠʥʥʦʩʪʠ.  

 ɺʦʟʥʠʢʥʦʚʝʥʠʝ ʨʘʟʥʦʪʦʣʱʠʥʥʦʩʪʠ 
ʧʦʣʠʤʝʨʥʳʭ ʧʣʝʥʦʢ ʚ ʧʨʦʮʝʩʩʝ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʘ 
ʦʙʫʩʣʦʚʣʝʥʦ ʨʷʜʦʤ ʬʘʢʪʦʨʘʤʠ. ʇʨʠʯʠʥʘʤʠ 
ʧʦʧʝʨʝʯʥʦʡ ʨʘʟʥʦʪʦʣʱʠʥʥʦʩʪʠ ʤʦʛʫʪ ʙʳʪʴ 
ʥʝʢʘʯʝʩʪʚʝʥʥʳʡ ʨʘʩʧʣʘʚ, ʧʦʜʘʚʘʝʤʳʡ ʠʟ 
ʵʢʩʪʨʫʟʠʦʥʥʳʭ ʧʨʝʩʩʦʚ, ʥʝʩʦʚʝʨʰʝʥʩʪʚʦ 
ʬʠʣʴʝʨʥʦʡ ʛʦʣʦʚʢʠ ʠʣʠ ʥʝʦʪʨʝʛʫʣʠʨʦʚʘʥʥʦʩʪʴ 
ʰʠʨʠʥʳ ʱʝʣʠ ʧʦ ʝʸ ʧʝʨʠʤʝʪʨʫ, 
ʥʝʩʦʚʝʨʰʝʥʩʪʚʦ ʩʠʩʪʝʤʳ ʧʦʜʘʯʠ ʠ 
ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʦʟʜʫʭʘ ʜʣʷ ʥʘʨʫʞʥʦʛʦ ʠ 
ʚʥʫʪʨʝʥʥʝʛʦ ʦʭʣʘʞʜʝʥʠʷ (ʝʩʣʠ ʵʪʘ ʩʠʩʪʝʤʘ ʧʦ 
ʢʘʢʦʡ-ʪʦ ʧʨʠʯʠʥʝ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʘʚʥʦʤʝʨʥʦʡ 
ʧʦ ʧʝʨʠʤʝʪʨʫ ʧʦʜʘʯʠ ʚʦʟʜʫʭʘ), ʥʘʛʘʨʳ 
(ʧʨʦʜʫʢʪʳ ʯʘʩʪʠʯʥʦʡ ʪʝʨʤʦʦʢʠʩʣʠʪʝʣʴʥʦʡ 
ʜʝʩʪʨʫʢʮʠʠ ʵʢʩʪʨʫʜʠʨʫʝʤʳʭ ʧʦʣʠʤʝʨʦʚ) ʥʘ 
ʢʨʦʤʢʘʭ ʱʝʣʠ ʬʠʣʴʝʨʳ ʠʣʠ ʚ ʢʘʥʘʣʘʭ ʬʠʣʴʝʨʳ 
ʚʙʣʠʟʠ ʚʳʭʦʜʘ ʠʟ ʱʝʣʠ, ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʧʦ 
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