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ɺʚʝʜʝʥʠʝ 

çʆʩʤʝʣʴʪʝʩʴ ʤʳʩʣʠʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦè 

ʌʨʘʥʩʫʘ-ʄʘʨʠ ɸʨʫʵ (ɺʦʣʴʪʝʨ) 

ʋʚʘʞʘʝʤʳʡ ʯʠʪʘʪʝʣʴ, ʤʝʪʦʜʠʯʝʩʢʦʝ ʧʦʩʦʙʠʝ ʚ ʪʚʦʠʭ ʨʫʢʘʭ ʩʦʜʝʨʞʠʪ 

ʤʘʪʝʨʠʘʣ, ʚʳʥʦʩʷʱʠʡʩʷ ʥʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʧʨʠ ʦʩʚʦʝʥʠʠ 

ʜʠʩʮʠʧʣʠʥʳ " ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʵʣʝʢʪʨʦʥʥʳʭ ʤʦʜʫʣʝʡ ʫʧʨʘʚʣʝʥʠʷ ʣʘʟʝʨʥʳʤʠ 

ʩʠʩʪʝʤʘʤʠ". ʇʨʦʚʝʜʝʥʠʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ 

ʫʩʧʝʰʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʟʘʥʷʪʠʡ ʧʦ ʢʫʨʩʫ. 

ʅʘʩʪʦʷʱʝʝ ʤʝʪʦʜʠʯʝʩʢʦʝ ʧʦʩʦʙʠʝ ʩʦʜʝʨʞʠʪ ʢʦʤʧʣʝʢʩ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ 

ʠʟʫʯʝʥʠʶ ʜʠʩʮʠʧʣʠʥʳ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʤʘʪʝʨʠʘʣ ʧʦ ʪʝʤʘʤ, ʚʳʭʦʜʷʱʠʤ ʟʘ 

ʨʘʤʢʠ ʣʝʢʮʠʦʥʥʦʛʦ ʢʫʨʩʘ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʧʦʜʛʦʪʦʚʢʘ ʩʪʫʜʝʥʪʘ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʧʪʠʤʘʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʤʘʪʝʨʠʘʣʦʚ ʧʦ ʜʘʥʥʦʡ ʜʠʩʮʠʧʣʠʥʝ. ɺ 

ʯʘʩʪʥʦʩʪʠ, ʨʝʯʴ ʠʜʝʪ ʦʙ ʦʪʜʝʣʴʥʳʭ ʘʩʧʝʢʪʘʭ ʧʨʠʤʝʥʝʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ 

ʤʦʜʫʣʝʡ ʫʧʨʘʚʣʝʥʠʷ ʚ ʩʦʩʪʘʚʝ ʪʚʝʨʜʦʪʝʣʴʥʳʭ ʢʚʘʥʪʦʚʳʭ ʛʝʥʝʨʘʪʦʨʦʚ ʩ 

ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʦʡ ʥʘʢʘʯʢʦʡ; ʢʦʨʨʝʢʮʠʠ ʪʝʨʤʦʦʧʪʠʯʝʩʢʠʭ ʠʩʢʘʞʝʥʠʡ 

ʣʘʟʝʨʥʳʭ ʧʫʯʢʦʚ ʚ ʦʙʲʝʤʝ ʘʢʪʠʚʥʳʭ ʣʘʟʝʨʥʳʭ ʩʨʝʜ ʠ ʦʧʪʠʯʝʩʢʦʤ ʪʨʘʢʪʝ; 

ʚʳʙʦʨʫ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ ʨʝʰʝʥʠʡ ʪʝʨʤʦʨʝʛʫʣʠʨʫʶʱʠʭ ʫʟʣʦʚ, ʦʮʝʥʢʠ 

ʦʧʪʠʯʝʩʢʦʛʦ ʢʘʯʝʩʪʚʘ ʣʘʟʝʨʥʦʛʦ ʠʟʣʫʯʝʥʠʷ; ʩʦʚʨʝʤʝʥʥʳʤ ʧʨʦʛʨʘʤʤʥʳʤ 

ʢʦʤʧʣʝʢʩʘʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʜʨʫʛʦʤʫ. ɼʣʷ ʧʦʣʥʦʛʦ 

ʧʦʥʠʤʘʥʠ̫ ʟʘʜʘʯ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʤʦʜʫʣʝʡ ʫʧʨʘʚʣʝʥʠʷ (ʕʄʋ) 

ʣʘʟʝʨʥʳʤʠ ʩʠʩʪʝʤʘʤʠ, ʘ ʪʘʢʞʝ ʧʨʠʥʮʠʧʦʚ ʨʘʙʦʪʳ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ, 

ʟʘʣʦʞʝʥʥʳʭ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʪʚʝʨʜʦʪʝʣʴʥʳʭ ʣʘʟʝʨʥʳʭ ʠʟʣʫʯʘʪʝʣʷʭ 

(ʚʦʣʦʢʦʥʥʳʭ, ʜʠʩʢʦʚʳʭ, ʥʘ ʦʩʥʦʚʝ çʩʣʵʙʦʚè ʤʦʥʦʢʨʠʩʪʘʣʣʦʚ ʠ/ʠʣʠ ʣʘʟʝʨʥʦʡ 

ʢʝʨʘʤʠʢʠ ʠ ʘʥʘʣʦʛʠʯʥʳʭ), ʥʝʦʙʭʦʜʠʤʦ ʚʣʘʜʝʪʴ ʟʥʘʥʠʷʤʠ ʠʟ ʨʘʟʥʳʭ ʦʙʣʘʩʪʝʡ 

ʬʠʟʠʢʠ, ʭʠʤʠʠ, ʤʘʪʝʤʘʪʠʢʠ ʠ ʪʝʭʥʠʢʠ. ʀʟʫʯʝʥʠʝ ʜʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʚ ʨʘʤʢʘʭ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʦʚ. 

ʀʥʞʝʥʝʨʘʤ-ʧʨʦʝʢʪʠʨʦʚʱʠʢʘʤ ʩʣʦʞʥʳʭ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ 

ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪʩʷ ʣʘʟʝʨʥʳʝ ʢʦʤʧʣʝʢʩʳ, ʥʝʦʙʭʦʜʠʤʦ 

ʨʘʩʩʯʠʪʳʚʘʪʴ ʠ ʧʨʦʚʦʜʠʪʴ ʯʠʩʣʝʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ 
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ʧʨʦʮʝʩʩʦʚ ʚ ɻʣʝʢʪʨʠʯʝʩʢʠʭ ʩʭʝʤʘʭ ʫʩʪʨʦʡʩʪʚ ʩ ʫʯʝʪʦʤ ʬʠʟʠʢʠ ʨʘʙʦʪʳ 

ʵʣʝʢʪʨʦʥʥʳʭ ʢʦʤʧʦʥʝʥʪ (ʘʢʪʠʚʥʳʭ ʠ ʧʘʩʩʠʚʥʳʭ) ʚ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ 

ʵʢʩʧʣʫʘʪʘʮʠʠ. ʂʨʦʤʝ ʵʪʦʛʦ, ʫʯʠʪʳʚʘʪʴ ʬʠʟʠʯʝʩʢʠʝ (ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʝ, 

ʦʧʪʠʯʝʩʢʠʝ, ʵʣʝʢʪʨʦʬʠʟʠʯʝʩʢʠʝ, ʪʨʘʥʩʧʦʨʪʥʳʝ) ʩʚʦʡʩʪʚʘ ʠ ʦʩʥʦʚʳ ʦʧʪʠʢʦ-

ʵʣʝʢʪʨʦʥʥʳʭ ʧʨʠʙʦʨʦʚ ʠ ʘʢʪʠʚʥʳʭ ʣʘʟʝʨʥʳʭ ʩʨʝʜ. ɺʩʝ ʚʳʰʝ ʠʟʣʦʞʝʥʥʦʝ, 

ʣʠʰʴ ʤʘʣʘʷ ʯʘʩʪʴ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʣʘʟʝʨʥʳʭ ʩʠʩʪʝʤ ʠ 

ʵʣʝʢʪʨʦʥʥʳʭ ʤʦʜʫʣʝʡ ʫʧʨʘʚʣʝʥʠʷ ʠʤʠ, ʠ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʧʦʚʳʰʝʥʥʫʶ 

ʩʣʦʞʥʦʩʪʴ ʧʨʠʥʮʠʧʠʘʣʴʥʳʭ ʩʭʝʤ ʫʩʪʨʦʡʩʪʚ (ʚ ʩʦʩʪʘʚʝ ʩʠʩʪʝʤ), 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʦʧʠʩʘʥʠʷ ʧʨʦʮʝʩʩʦʚ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʨʘʙʦʪʝ 

ʣʘʟʝʨʘ. 

ɺ ʰʠʨʦʢʦʤ ʧʦʥʠʤʘʥʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʵʣʝʢʪʨʦʥʥʳʭ ʤʦʜʫʣʝʡ 

ʫʧʨʘʚʣʝʥʠʷ ʣʘʟʝʨʥʳʭ ʩʠʩʪʝʤ ʦʟʥʘʯʘʝʪ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʭʝʤ ʠ ʫʟʣʦʚ 

ʵʣʝʢʪʨʦʥʥʳʭ ʫʩʪʨʦʡʩʪʚ ʩʦʛʣʘʩʥʦ ʪʝʭʥʠʯʝʩʢʦʤʫ ʟʘʜʘʥʠʶ ʥʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ 

ʚʢʣʶʯʘʝʪ ʨʝʰʝʥʠʝ ʟʘʜʘʯ ʨʘʩʯʝʪʘ, ʘʥʘʣʠʟʘ, ʦʧʪʠʤʠʟʘʮʠʠ ʠ ʩʠʥʪʝʟʘ [1]. 

ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʫʟʣʘʭ ʣʘʟʝʨʥʦʡ ʩʠʩʪʝʤʳ ʠ 

ʵʣʝʢʪʨʦʥʥʳʭ ʩʭʝʤʘʭ ʫʧʨʘʚʣʝʥʠʷ ʟʘʧʠʩʳʚʘʶʪʩʷ ʚ ʚʠʜʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ 

ʫʨʘʚʥʝʥʠʡ ʜʣʷ ʧʝʨʝʤʝʥʥʳʭ ʩʦʩʪʦʷʥʠʷ ʩʭʝʤʳ, ʢʦʪʦʨʳʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ 

ʨʝʰʘʶʪʩʷ ʤʝʪʦʜʘʤʠ ʯʠʩʣʝʥʥʦʛʦ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ. 

ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ 

ʯʠʩʣʝʥʥʦʛʦ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ, ʚ ʜʘʥʥʦʤ ʧʦʩʦʙʠʠ ʠʟʣʦʞʝʥʳ ʦʩʥʦʚʥʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʙʦʪʳ ʩ ʧʦʜʦʙʥʳʤʠ ʤʝʪʦʜʘʤʠ ʠ ʬʫʥʢʮʠʠ ʦʩʥʦʚʥʳʭ (ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ) ʧʘʢʝʪʦʚ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠʭ ʨʝʘʣʠʟʫʶʱʠʝ 

(MatLab, SolidWorks, MultiSim.). ʉʪʫʜʝʥʪʘʤ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ 

ʧʘʢʝʪʘʤʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʭʝʤ ʠ ʢʦʥʩʪʨʫʢʮʠʡ ʵʣʝʢʪʨʦʥʥʳʭ 

ʤʦʜʫʣʝʡ ʫʧʨʘʚʣʝʥʠʷ ʣʘʟʝʨʥʳʤʠ ʩʠʩʪʝʤʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ AltiumDesigner ʠ 

ʂʆʄʇɸʉ-3D. ɿʥʘʢʦʤʩʪʚʦ ʩ ʜʘʥʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʜʣʷ 

ʧʦʥʠʤʘʥʠʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʦʛʦ ʨʘʙʦʯʝʡ ʧʨʦʛʨʘʤʤʦʡ 

ʜʠʩʮʠʧʣʠʥʳ. 

ʅʘʢʦʥʝʮ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʨʘʙʦʪʘ ʩʪʫʜʝʥʪʘ ʧʦʜʨʘʟʫʤʝʚʘʝʪ 

ʦʟʥʘʢʦʤʣʝʥʠʝ ʩ ʢʦʥʩʧʝʢʪʦʤ ʣʝʢʮʠʡ, ʚʳʧʦʣʥʝʥʠʝ ʢʦʥʪʨʦʣʷ ʩʦʙʩʪʚʝʥʥʳʭ 
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ʟʥʘʥʠʡ ʧʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʢʦʥʪʨʦʣʴʥʳʤ ʚʦʧʨʦʩʘʤ, ʠʟʫʯʝʥʠʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʪʝʤʝ ʢʫʨʩʘ, ʚʳʧʦʣʥʝʥʠʝ ʜʦʤʘʰʥʠʭ ʟʘʜʘʥʠʡ ʢ 

ʧʨʘʢʪʠʯʝʩʢʠʤ ʟʘʥʷʪʠʷʤ, ʦʬʦʨʤʣʝʥʠʝ ʦʪʯʝʪʦʚ ʧʦ ʣʘʙʦʨʘʪʦʨʥʳʤ ʨʘʙʦʪʘʤ. 

ɹʣʘʛʦʜʘʨʠʤ ʟʘ ʧʦʤʦʱʴ ʚ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʦʮʝʥʢʘʭ ʧʘʨʘʤʝʪʨʦʚ ʠ 

ʩʚʦʡʩʪʚ ʘʢʪʠʚʥʳʭ ʣʘʟʝʨʥʳʭ ʩʨʝʜ ʉ.ʃ.ʃʳʩʝʥʢʦ. 
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ʊɽʄɸ 1. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʤʦʜʫʣʝʡ ʫʧʨʘʚʣʝʥʠʷ. 

ʕʪʘʧʳ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʠ ʬʘʢʪʦʨʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʵʣʝʢʪʨʦʥʥʳʭ ʤʦʜʫʣʝʡ ʫʧʨʘʚʣʝʥʠʷ ʣʘʟʝʨʥʳʭ 

ʩʠʩʪʝʤ 

ʆʩʥʦʚʥʳʝ ʚʦʧʨʦʩʳ ʪʝʤʳ: ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʣʘʟʝʨʥʳʭ ʩʠʩʪʝʤ: 

ʤʘʰʠʥʦʩʪʨʦʝʥʠʝ, ʵʥʝʨʛʝʪʠʢʘ, ʥʘʫʢʘ, ʤʝʜʠʮʠʥʘ, ʧʝʨʝʜʘʯʘ ʠʥʬʦʨʤʘʮʠʠ ʯʝʨʝʟ 

ʪʫʨʙʫʣʝʥʪʥʫʶ ʘʪʤʦʩʬʝʨʫ, ʣʦʢʘʮʠʷ, ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʟʦʥʜʠʨʦʚʘʥʠʝ 

ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ. ʉʪʨʫʢʪʫʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʕʄʋ ʣʘʟʝʨʥʳʭ ʩʠʩʪʝʤ, 

ʫʯʠʪʳʚʘʶʱʠʝ ʩʧʝʮʠʬʠʢʫ ʧʨʠʤʝʥʝʥʠʷ ʣʘʟʝʨʥʳʭ ʩʠʩʪʝʤ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʥʘʫʢʠ. ʉʪʨʫʢʪʫʨʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʣʘʟʝʨʥʳʭ ʩʠʩʪʝʤ: 

ʦʧʪʠʯʝʩʢʘʷ ʥʘʢʘʯʢʘ (ʥʝʢʦʛʝʨʝʥʪʥʘʷ ʠ ʢʦʛʝʨʝʥʪʥʘʷ), ʢʚʘʥʪʦʚʳʡ ʛʝʥʝʨʘʪʦʨ 

(ʪʠʧʳ ʘʢʪʠʚʥʳʭ ʣʘʟʝʨʥʳʭ ʩʨʝʜ, ʩʭʝʤʳ ʥʘʢʘʯʢʠ), ʩʠʩʪʝʤʘ ʚʪʦʨʠʯʥʦʛʦ 

ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ, ʩʠʩʪʝʤʘ ʪʝʨʤʦʩʪʘʙʠʣʠʟʘʮʠʠ ʘʢʪʠʚʥʦʡ ʣʘʟʝʨʥʦʡ ʩʨʝʜʳ ʠ 

ʣʘʟʝʨʥʦʡ ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ. ʀʩʪʦʨʠʷ ʨʘʟʚʠʪʠʷ ʢʦʥʩʪʨʫʢʮʠʡ ʕʄʋ. 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʠ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʕʄʋ ʧʦ ʫʩʣʦʚʠʷʤ ʵʢʩʧʣʫʘʪʘʮʠʠ, 

ʥʘʟʥʘʯʝʥʠʶ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʧʨʠʟʥʘʢʘʤ. ʉʠʩʪʝʤʳ ʩ ʧʨʷʤʳʤ ʫʧʨʘʚʣʝʥʠʝʤ, 

ʩʠʩʪʝʤʳ ʩ ʦʙʨʘʪʥʦʡ ʩʚʷʟʴʶ. 

ʎʝʣʴ ʠ ʟʘʜʘʯʠ ʠʟʫʯʝʥʠʷ ʪʝʤʳ. ʆʩʚʦʝʥʠʝ ʤʘʪʝʨʠʘʣʘ ʜʦʣʞʥʦ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʦʥʠʤʘʶ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʥʘʟʥʘʯʝʥʠʝʤ ʕʄʋ, ʵʪʘʧʘʤʠ 

ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʕʄʋ ʠ ʝʝ ʩʪʨʫʢʪʫʨʦʡ, ʨʘʟʚʠʪʠʶ ʫʤʝʥʠʡ 

ʩʪʫʜʝʥʪʦʚ ʦʮʝʥʠʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʣʘʟʝʨʥʳʭ ʩʠʩʪʝʤ, ʠʩʭʦʜʷ ʠʟ ʠʭ 

ʢʦʥʩʪʨʫʢʮʠʡ, ʧʦʥʠʤʘʥʠʶ ʚʟʘʠʤʦʩʚʷʟʠ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʕʄʋ ʠ ʠʭ 

ʚʣʠʷʥʠʷ ʥʘ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʣʘʟʝʨʥʦʡ ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ.  

ʆʩʥʦʚʥʦʡ ʧʦʥʷʪʠʡʥʦ-ʪʝʨʤʠʥʦʣʦʛʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ: 

ʩʠʩʪʝʤʦʪʝʭʥʠʯʝʩʢʦʝ ʠ ʩʭʝʤʦʪʝʭʥʠʯʝʩʢʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʧʦʣʥʘʷ ʬʫʥʢʮʠʷ 

ʫʧʨʘʚʣʝʥʠʷ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ, ʢʘʯʝʩʪʚʦ ʠ ʦʧʪʠʤʘʣʴʥʦʩʪʴ 

ʫʧʨʘʚʣʝʥʠʷ, ʩʠʩʪʝʤʳ ʩ ʧʨʷʤʳʤ ʫʧʨʘʚʣʝʥʠʝʤ, ʩʠʩʪʝʤʳ ʩ ʦʙʨʘʪʥʦʡ ʩʚʷʟʴʶ, 

ʧʨʦʛʨʘʤʤʥʦ-ʘʜʘʧʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ, ʘʚʪʦʩʠʥʭʨʦʥʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ ʚ 

ʩʣʦʞʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ, ʚʟʘʠʤʥʦ ʚʣʦʞʝʥʥʳʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʩ 










































