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ȵȫȶȫȪȲȴȨȦ 
 

ɿʘʙʝʟʧʝʯʝʥʥʷ ʥʘʩʝʣʝʥʥʷ ʋʢʨʘʾʥʠ ʷʢʽʩʥʠʤʠ ʚʽʪʯʠʟʥʷʥʠʤʠ ʣʽʢʘʨʩʴʢʠʤʠ 

ʧʨʝʧʘʨʘʪʘʤʠ (ʃʇ) ʻ ʩʪʨʘʪʝʛʽʯʥʠʤ ʟʘʚʜʘʥʥʷʤ ʬʘʨʤʘʮʝʚʪʠʯʥʦʾ ʥʘʫʢʠ ʪʘ ʧʨʦ-

ʤʠʩʣʦʚʦʩʪʽ. ʁʦʛʦ ʨʝʘʣʽʟʘʮʽʷ ʧʦʚôʷʟʘʥʘ ʟ ʚʠʨʽʰʝʥʥʷʤ ʥʠʟʢʠ ʚʘʞʣʠʚʠʭ ʧʨʦ-

ʙʣʝʤ, ʚʪʽʣʝʥʥʷ ʷʢʠʭ ʧʽʜ ʩʠʣʫ ʬʘʭʽʚʮʷʤ, ʷʢʽ ʤʘʶʪʴ ʚʽʜʧʦʚʽʜʥʫ ʧʽʜʛʦʪʦʚʢʫ ʱʦ-

ʜʦ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʧʠʪʘʥʴ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʫ ʧʨʦʮʝʩʽ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʝʬʝʢʪʠʚ-

ʥʠʭ ʃʇ ʪʘ ʚ ʧʦʜʘʣʴʰʦʤʫ, ʧʨʠ ʾʭ ʚʧʨʦʚʘʜʞʝʥʽ ʫ ʚʠʨʦʙʥʠʮʪʚʦ. 

ʆʩʚʽʪʥʷ ʩʢʣʘʜʦʚʘ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʾ ʧʨʦʛʨʘʤʠ ʧʽʜʛʦʪʦʚʢʠ ʤʘʛʽʩʪʨʘ ʪʘ 

ʘʩʧʽʨʘʥʪʘ (ʦʙʩʷʛʦʤ 90-120 ʢʨʝʜʠʪʽʚ ɽʂʊʉ) ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʩʪʚʦʨʝʥʥʷ ʫʤʦʚ ʜʣʷ 

ʪʚʦʨʯʦʛʦ ʨʦʟʚʠʪʢʫ ʦʙʜʘʨʦʚʘʥʦʾ ʦʩʦʙʠʩʪʦʩʪʽ ʰʣʷʭʦʤ ʬʦʨʤʫʚʘʥʥʷ ʩʠʩʪʝʤʠ 

ʛʣʠʙʦʢʠʭ ʩʧʝʮʽʘʣʴʥʠʭ ʟʥʘʥʴ, ʫʤʽʥʴ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʥʘʚʠʯʦʢ ʥʘʫʢʦ-

ʚʦ-ʜʦʩʣʽʜʥʠʮʴʢʦʾ, ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʦʾ ʡ ʦʨʛʘʥʽʟʘʪʦʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʘ ʪʘ-

ʢʦʞ ʜʦʩʚʽʜʫ ʧʨʠʤʥʦʞʝʥʥʷ ʥʦʚʠʭ ʟʥʘʥʴ ʪʘ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʚʠʢʦʥʘʥʥʷ 

ʧʨʦʙʣʝʤʥʠʭ ʧʨʦʬʝʩʽʡʥʠʭ ʟʘʚʜʘʥʴ. 

ɺ ʜʘʥʦʤʫ ʧʦʩʽʙʥʠʢʫ ʥʘʚʝʜʝʥʦ ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʤʘʪʝʨʽʘʣ ʧʨʦ ʧʦʨʷʜʦʢ 

ʩʪʚʦʨʝʥʥʷ ʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ ʚʠʨʦʙʥʠʮʪʚʦ ʃʇ ʚ ʋʢʨʘʾʥʽ, ʧʨʠʚʝʜʝʥʽ ʦʩʥʦʚʥʽ 

ʝʪʘʧʠ ʩʪʚʦʨʝʥʥʷ ʽ ʘʣʛʦʨʠʪʤ ʨʦʟʨʦʙʣʝʥʥʷ ʩʢʣʘʜʽʚ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʃʇ ʫ ʨʽʟʥʠʭ ʣʽ-

ʢʘʨʩʴʢʠʭ ʬʦʨʤʘʭ. ʋ ʟʘʚʜʘʥʥʷʭ ʜʦ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ʧʨʦʧʦʥʫʻʪʴʩʷ ʥʘ ʦʩ-

ʥʦʚʽ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʦʰʫʢʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʦʩʪʫʧʥʠʭ ʜʞʝʨʝʣ, ʫ ʪʦʤʫ ʯʠ-

ʩʣʽ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ, ʪʘ ʦʩʥʦʚʥʠʭ ʧʨʠʥʮʠʧʽʚ ʽ ʧʽʜʭʦʜʽʚ ʜʦ ʨʦʟʨʦʙʣʝʥʥʷ ʩʢʣʘʜʽʚ 

ʪʝ ʪʝʭʥʦʣʦʛʽʾ ʃʇ, ʷʢʽ ʥʘʚʝʜʝʥʽ ʫ ʧʨʠʢʣʘʜʘʭ, ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʘʣʛʦʨʠʪʤ ʦʙˇʨʫʥ-

ʪʫʚʘʥʥʷ ʩʢʣʘʜʫ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʫ ʩʭʝʤʫ ʚʠʨʦʙʥʠʮʪʚʘ ʥʦʚʦʛʦ ʃʇ. ʋ ʟʚôʷʟʢʫ ʟ 

ʪʠʤ, ʱʦ ʫʩʧʽʰʥʘ ʨʦʟʨʦʙʢʘ ʩʢʣʘʜʫ ʽ ʪʝʭʥʦʣʦʛʽʾ ʥʦʚʦʛʦ ʃʇ ʪʘ ʡʦʛʦ ʙʽʦʬʘʨʤʘʮʝ-

ʚʪʠʯʥʘ ʦʮʽʥʢʘ ʫʪʨʫʜʥʝʥʘ ʙʝʟ ʰʠʨʦʢʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʝʪʦʜʽʚ 

ʧʣʘʥʫʚʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʜʣʷ ʧʨʠʢʣʘʜʫ ʜʘʥʠʡ ʧʽʜʭʽʜ ʚʠʢʦʨʠʩʪʘʥʦ ʧʨʠ ʩʪʚʦ-

ʨʝʥʥʽ ʪʘʙʣʝʪʦʢ ʘʮʝʪʠʣʩʘʣʽʮʠʣʦʚʦʾ ʢʠʩʣʦʪʠ ʟ ʪʽʦʪʨʠʘʟʦʣʽʥʦʤ. ɺʠʙʽʨ ʃʇ ʫ ʬʦʨ-

ʤʽ ʪʘʙʣʝʪʦʢ ʧʦʚ'ʷʟʘʥʠʡ ʟ ʙʝʟʣʽʯʯʶ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʷʢʽʩʪʴ ʃʇ ʫ 

ʬʦʨʤʽ ʪʘʙʣʝʪʦʢ ʽ ʷʢʽ ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʨʘʭʦʚʘʥʽ. ɯ ʥʘʨʝʰʪʽ, ʧʨʠ ʚʠʨʽʰʝʥʥʽ ʟʘ-

ʚʜʘʥʴ ʦʩʪʘʥʥʴʦʾ ʪʝʤʠ (çʆʩʥʦʚʥʽ ʧʨʠʥʮʠʧʠ ʪʘ ʧʽʜʭʦʜʠ ʜʦ ʨʦʟʨʦʙʣʝʥʥʷ ʩʢʣʘʜʫ 

ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʧʘʨʝʥʪʝʨʘʣʴʥʠʭ ʣʽʢʘʨʩʴʢʠʭ ʧʨʝʧʘʨʘʪʽʚè), ʧʨʠʣʘʜʠ ʚʪʽʣʝʥʥʷ ʢʦʥ-

ʢʨʝʪʥʠʭ ʃʇ ʥʝ ʥʘʚʦʜʷʪʴʩʷ. ʇʨʠʡʤʘʻʪʴʩʷ ʜʦ ʫʚʘʛʠ, ʱʦ ʫʩʧʽʰʥʘ ʨʦʙʦʪʘ ʟ ʚʠʢʦ-

ʥʘʥʥʷ ʟʘʚʜʘʥʴ ʧʦʧʝʨʝʜʥʽʭ ʪʝʤ (ˉ 1-5) ʙʫʜʝ ʙʘʟʦʶ ʜʣʷ ʫʩʧʽʰʥʦʛʦ ʚʠʨʽʰʝʥʥʷ 

ʟʘʚʜʘʥʴ ʦʩʪʘʥʥʴʦʾ, ʙʽʣʴʰ ʩʢʣʘʜʥʦʾ. 

ʇʦʩʽʙʥʠʢ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʾ, ʘʫʜʠʪʦʨʥʦʾ ʪʘ ʧʦʟʘ ʘʫʜʠʪʦʨʥʦʾ 

ʨʦʙʦʪʠ ʤʘʛʽʩʪʨʽʚ ʪʘ ʘʩʧʽʨʘʥʪʽʚ ɺʅɿ (ʬʘʢʫʣʴʪʝʪʽʚ) ʋʢʨʘʾʥʠ ʧʨʠ ʚʠʚʯʝʥʥʽ ʜʠʩ-

ʮʠʧʣʽʥʠ çʉʫʯʘʩʥʠʡ ʩʪʘʥ ʥʘʫʢʦʚʠʭ ʟʥʘʥʴ ʩʧʝʮʽʘʣʴʥʦʩʪʽ çʌʘʨʤʘʮʽʷè. 
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ȴȷȳȴȨȳȝ ȵȶȮȳȼȮȵȮ ȝ ȵȝȪȻȴȪȮ Ȫȴ ȶȴȭȶȴȧȱȫȳ-
ȳɅ ȷȰȱȦȪȹ ȸȦ ȸȫȻȳȴȱȴȩȝȞ ȱȝȰȦȶȷɂȰȮȻ ȵȶȫȵȦ-

ȶȦȸȝȨ 
 

ɻʦʣʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʬʘʨʤʘʮʝʚʪʠʯʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʻ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ 

ʝʬʝʢʪʠʚʥʠʭ ʣʽʢʘʨʩʴʢʠʭ ʧʨʝʧʘʨʘʪʽʚ (ʃʇ) ʪʘ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʩʢʣʘʜʫ ʽ ʪʝʭʥʦʣʦʛʽʾ 

ʫʞʝ ʽʩʥʫʶʯʠʭ. 

ʇʨʠ ʮʴʦʤʫ ʧʦʪʨʽʙʥʦ ʤʘʪʠ ʥʘ ʫʚʘʟʽ, ʱʦ ʾʾ ʚʠʨʽʰʝʥʥʷ ʤʦʞʣʠʚʝ ʧʨʠ ʟʘʣʫ-

ʯʝʥʥʽ ʰʠʨʦʢʦʛʦ ʢʦʣʘ ʬʘʭʽʚʮʽʚ (ʬʘʨʤʘʢʦʣʦʛʽʚ, ʤʽʢʨʦʙʽʦʣʦʛʽʚ, ʭʽʤʽʢʽʚ-

ʘʥʘʣʽʪʠʢʽʚ, ʢʣʽʥʽʮʠʩʪʽʚ ʪʘ ʽʥ.) ʟ ʧʦʝʪʘʧʥʦʶ ʨʝʘʣʽʟʘʮʽʻʶ ʜʦʩʠʪʴ ʚʝʣʠʢʦʛʦ ʢʦʣʘ 

ʟʘʚʜʘʥʴ. ɿʘʛʘʣʴʥʽ ʧʽʜʭʦʜʠ ʜʘʥʦʛʦ ʧʦʝʪʘʧʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʟʥʘʯʝʥʽ ʫ ʢʝʨʽʚ-

ʥʠʮʪʚʽ ç42-3.1:2004 ʃʝʢʘʨʩʪʚʝʥʥʳʝ ʩʨʝʜʩʪʚʘ. ʌʘʨʤʘʮʝʚʪʠʯʝʩʢʘʷ ʨʘʟʨʘʙʦʪʢʘè. 

ɺʨʘʭʦʚʫʶʯʠ ʥʘʷʚʥʽʩʪʴ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʃʇ ʥʘ ʬʘʨʤʘʮʝʚʪʠʯʥʦʤʫ ʨʠʥ-

ʢʫ, ʫʩʽ ʃʇ ʧʝʨʰ ʟʘ ʚʩʝ ʧʦʜʽʣʷʶʪʴ ʥʘ ʦʨʠʛʽʥʘʣʴʥʽ ʘʙʦ ʽʥʥʦʚʘʮʽʡʥʽ, ʚʜʦʩʢʦʥʘʣʝ-

ʥʽ (ʧʝʨʝʚʘʞʥʦ ʢʦʤʙʽʥʦʚʘʥʽ), ʪʘ ʚʽʜʪʚʦʨʝʥʥʽ ʘʙʦ ʛʝʥʝʨʠʯʥʽ (ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʽʥʥʦ-

ʚʘʮʽʡʥʠʭ ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʪʝʨʤʽʥʫ ʾʭ ʧʘʪʝʥʪʥʦʛʦ ʟʘʭʠʩʪʫ). 

ɸʥʘʣʽʟ ʧʨʘʢʪʠʢʠ ʜʽʷʣʴʥʦʩʪʽ ʧʨʦʚʽʜʥʠʭ ʟʘʨʫʙʽʞʥʠʭ ʬʘʨʤʘʮʝʚʪʠʯʥʠʭ 

ʢʦʤʧʘʥʽʡ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʟ ʥʠʭ ʩʴʦʛʦʜʥʽ ʦʙʨʘʣʠ ʽʥʥʦʚʘʮʽʡʥʠʡ 

ʰʣʷʭ ʨʦʟʚʠʪʢʫ, ʱʦ ʧʦ ʩʫʪʽ ʚʽʜʢʨʠʣʦ ʾʤ çʜʨʫʛʝ ʜʠʭʘʥʥʷè. ʎʷ ʧʨʦʙʣʝʤʘ ʻ ʜʦ-

ʩʠʪʴ ʘʢʪʫʘʣʴʥʦʶ ʽ ʜʣʷ ʋʢʨʘʾʥʠ, ʦʩʢʽʣʴʢʠ ʾʾ ʥʝʚʠʨʽʰʝʥʽʩʪʴ ʛʝʥʝʨʫʻ ʟʘʛʨʦʟʫ ʧʦ-

ʜʘʣʴʰʦʛʦ ʥʘʰʦʛʦ ʚʽʜʩʪʘʚʘʥʥʷ ʫ ʜʘʥʦʤʫ ʥʘʧʨʷʤʢʫ, ʘ ʚʽʜʪʘʢ, ʨʝʘʣʴʥʽʩʪʴ ʧʦʩʪʫ-

ʧʦʚʦʛʦ ʩʢʦʨʦʯʝʥʥʷ ʢʦʥʪʨʦʣʴʦʚʘʥʦʾ ʯʘʩʪʢʠ ʚʽʪʯʠʟʥʷʥʦʛʦ ʬʘʨʤʘʮʝʚʪʠʯʥʦʛʦ 

ʨʠʥʢʫ ʚʥʘʩʣʽʜʦʢ ʚʪʨʘʪʠ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʽ ʥʝʤʦʞʣʠʚʦʩʪʽ ʚʠʭʦʜʫ ʥʘ 

ʟʘʨʫʙʽʞʥʽ ʨʠʥʢʠ. 

ʗʢʽ ʞ ʦʩʥʦʚʥʽ ʨʠʩʠ ʧʨʠʪʘʤʘʥʥʽ ʜʘʥʠʤ ʧʨʦʮʝʩʘʤ ʫ ʚʽʪʯʠʟʥʷʥʽʡ ʬʘʨʤʘʮʝ-

ʚʪʠʯʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ? ɼʦ ʥʠʭ ʚʽʜʥʦʩʷʪʴʩʷ: 

¶ ʦʨʽʻʥʪʘʮʽʷ ʥʘ ʛʝʥʝʨʠʢʦʚʠʡ ʪʠʧ ʚʠʨʦʙʥʠʮʪʚʘ; 

¶ ʘʢʪʠʚʥʝ ʨʦʟʰʠʨʝʥʥʷ ʘʩʦʨʪʠʤʝʥʪʫ ʃʇ, ʷʢʽ ʚʠʨʦʙʣʷʶʪʴʩʷ; 

¶ ʥʘʜʘʥʥʷ ʧʝʨʝʚʘʛ ʤʝʪʦʜʘʤ ʮʽʥʦʚʦʾ ʢʦʥʢʫʨʝʥʮʽʾ; 

¶ ʥʝʚʠʩʦʢʽ ʪʝʤʧʠ ʦʥʦʚʣʝʥʥʷ ʦʩʥʦʚʥʠʭ ʬʦʥʜʽʚ (ʆʌ) ʽ ʚʧʨʦʚʘʜʞʝʥʥʷ 
ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ; 

¶ ʧʽʜʚʠʱʝʥʥʷ ʫʚʘʛʠ ʜʦ ʧʠʪʘʥʴ ʚʠʭʦʜʫ ʥʘ ʧʝʨʩʧʝʢʪʠʚʥʽ ʨʠʥʢʠ ʩʫʙʩʪʘʥ-

ʮʽʡ; 

¶ ʧʦʩʪʫʧʦʚʘ ʤʦʜʝʨʥʽʟʘʮʽʷ ʚʠʨʦʙʥʠʯʦʾ ʙʘʟʠ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʧʨʘʚʠʣʘ-

ʤʠ Gʄʈ; 

¶ ʟʨʦʩʪʘʥʥʷ ʚʠʤʦʛ ʜʦ ʨʽʚʥʷ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʢʘʜʨʽʚ; 

¶ ʦʙʤʝʞʝʥʽʩʪʴ ʽʥʥʦʚʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ; 

¶ ʧʝʨʝʚʘʞʘʥʥʷ ʚ ʩʪʨʫʢʪʫʨʽ ʽʥʚʝʩʪʠʮʽʡʥʠʭ ʚʠʪʨʘʪ ï ʚʠʪʨʘʪʠ ʥʘ ʪʝʭʥʽʯʥʝ 

ʧʝʨʝʦʟʙʨʦʻʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʽʥ.  

ʆʩʢʽʣʴʢʠ ʧʨʦʬʝʩʽʡʥʘ ʜʽʷʣʴʥʽʩʪʴ ʫ ʬʘʨʤʘʮʽʾ ʧʦʚôʷʟʘʥʘ ʟ ʚʠʨʽʰʝʥʥʷʤ 

ʰʠʨʦʢʦʛʦ ʢʦʣʘ ʟʘʚʜʘʥʴ, ʧʨʠ ʷʢʦʤʫ ʤʘʡʞʝ ʥʘ ʢʦʞʥʦʤʫ ʢʨʦʮʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʩʫ-

ʤʽʱʝʥʥʷ ʬʫʥʢʮʽʡ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟ ʥʘʫʢʦʚʦʶ, ʚʠʨʦʙʥʠʯʦʶ,  
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ʈʠʩ. 1. ʂʣʘʩʠʬʽʢʘʮʽʷ ʽʥʥʦʚʘʮʽʡ ʫ ʬʘʨʤʘʮʽʾ 
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ʈʠʩ. 2. ʊʝʭʥʦʣʦʛʽʯʥʽ ʽʥʥʦʚʘʮʽʾ 

 

ʃɯʂɸʈʉʔʂɯ ʇʈɽʇɸʈɸʊʀ 

ʇʨʠʥʮʠʧʦʚʦ ʥʦʚʽ ʃʇ ʥʘ ʦʩʥʦ-

ʚʽ ʥʦʚʦʾ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʦʾ 

ʨʝʯʦʚʠʥʠ  

(ɯ ʢʘʪʝʛʦʨʽʷ) 

 

ɺʜʦʩʢʦʥʘʣʝʥʽ ʃʇ  

(ɯɯ ʢʘʪʝʛʦʨʽʷ) 

 

ɺʽʜʪʚʦʨʝʥʽ ʃʇ 

 (ɯɯɯ ʢʘʪʝʛʦʨʽʷ) 

ʇʨʝʧʘʨʘʪʠ 

ʥʦʚʦʾ ʛʨʫʧʠ 

ʃʇ ʥʦʚʦʛʦ 

ʧʦʢʦʣʽʥʥʷ 

ʂʦʤʙʽʥʦʚʘʥʽ 

ʃʇ 

ʅʦʚʽ ʣʽʢʘʨʩʴ-

ʢʽ ʬʦʨʤʠ 

ʇʨʝʧʘʨʘʪʠ-

ʛʝʥʝʨʠʢʠ 

ʊʨʘʜʠʮʽʡʥʽ 

ʃʇ 
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ʽ
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ʈʠʩ. 3. ʄʦʜʝʣʴ ʧʦʚʥʦʛʦ ʮʠʢʣʫ ʪʘ ʝʪʘʧʠ ʨʦʟʨʦʙʣʝʥʥʷ ʅʃɿ ʫ ʢʦʤʧʣʝʢʩʽ ʟ 

ʩʠʩʪʝʤʦʶ ʧʣʘʥʫʚʘʥʥʷ, ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʘʥʘʣʽʟʫ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʧʨʦʙʫʚʘʥʴ 

 

ɽʪʘʧʠ ʩʪʚʦʨʝʥʥʷ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ 

1. ʄʘʨʢʝʪʠʥʛʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʨʠʥʢʫ ʃɿ ʪʘ ʊɽʆ ʤʦʞ-

ʣʠʚʦʩʪʽ ʩʪʚʦʨʝʥʥʷ ʥʦʚʦʛʦ ʃʇ 

2. ʰʣʷʭʠ ʧʦʰʫʢʫ ɸʌɯ 

ï ʝʤʧʽʨʠʯʥʠʡ ʧʦʰʫʢ 

ï ʤʦʜʠʬʽʢʘʮʽʷ ʭʽʤʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ 

ï ʮʽʣʝʩʧʨʷʤʦʚʘʥʠʡ ʩʠʥʪʝʟ 

ï ʭʽʤʽʯʥʠʡ ʘʥʘʣʽʟ ɸʌɯ 

 

1. ʌʘʨʤʘʢʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ɸʌɯ 

ï ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʡ ʩʢʨʠʥʽʥʛ 

ï ʚʠʟʥʘʯʝʥʥʷ LD50 

ï ʚʠʷʚʣʝʥʥʷ ʟʘʣʝʞʥʦʩʪʽ çʩʪʨʫʢʪʫʨʘ ï ʜʽʷè 

2. ʌʘʨʤʘʮʝʚʪʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ɸʌɯ 

ï ʚʠʚʯʝʥʥʷ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

 

ɼʦʢʣʽʥʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ɸʌɯ ʪʘ ʃʇ 

1. ʌʘʨʤʘʢʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ  

ï ʩʧʝʮʠʬʽʯʥʦʾ ʜʽʾ (ʚʠʟʥʘʯʝʥʥʷ ɽD50) 

ï ʛʦʩʪʨʦʾ ʪʘ ʭʨʦʥʽʯʥʦʾ ʪʦʢʩʠʯʥʦʩʪʽ 

ï ʩʧʝʮʠʬʽʯʥʦʾ ʪʦʢʩʠʯʥʦʩʪʽ 

ï ʬʘʨʤʘʢʦʢʽʥʝʪʠʢʠ 

2. ʌʘʨʤʘʮʝʚʪʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ï ʚʠʙʽʨ ʣʽʢʘʨʩʴʢʦʾ ʬʦʨʤʠ 

ï ʚʠʙʽʨ ʜʦʧʦʤʽʞʥʠʭ ʨʝʯʦʚʠʥ 

ï ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʩʢʣʘʜʫ 

ï ʨʦʟʨʦʙʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ 

ï ʨʦʟʨʦʙʣʝʥʥʷ ʤʝʪʦʜʽʚ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ 

ï ʚʠʚʯʝʥʥʷ ʩʪʘʙʽʣʴʥʦʩʪʽ 

ï ʨʦʟʨʦʙʣʝʥʥʷ ʄʂʗ 
 

ʂʣʽʥʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʃʇ 

ï ʥʘʧʨʘʮʶʚʘʥʥʷ ʃʇ ʥʘ ʢʣʽʥʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʡʦʛʦ 

ʨʦʟʩʠʣʘʥʥ ̫

ï ʥʘʛʣʷʜ ʟʘ ʧʨʦʚʝʜʝʥʥʷʤ ʚʠʧʨʦʙʫʚʘʥʥʷ 

ï ʦʧʨʘʮʶʚʘʥʥʷ ʚʽʜʛʫʢʽʚ ʢʣʽʥʽʯʥʠʭ ʙʘʟ 

ï ʦʜʝʨʞʘʥʥʷ ʜʦʟʚʦʣʫ ʜʦ ʤʝʜʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ï ʟʘʪʚʝʨʜʞʝʥʥʷ ʅɼ 

ï ʦʜʝʨʞʘʥʥʷ ʜʦʟʚʦʣʫ ʥʘ ʧʨʦʤʠʩʣʦʚʠʡ ʚʠʧʫʩʢ 

ɯ 

ʝʪʘʧ 

ɯɯ 

ʝʪʘʧ 

ɯɯɯ 

ʝʪʘʧ 

ɯV 

ʝʪʘʧ 
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ʢʦʥʪʨʦʣʴʥʦ-ʘʥʘʣʽʪʠʯʥʦʶ, ʢʦʤʝʨʮʽʡʥʦʶ, ʤʝʜʠʯʥʦʶ, ʽʥʬʦʨʤʘʮʽʡʥʦʶ, ʢʦʥʪʨʦ-

ʣʴʥʦʶ ʪʘ ʜʦʧʦʤʽʞʥʠʤʠ ʬʫʥʢʮʽʷʤʠ, ʮʝ ʚʽʜʢʨʠʚʘʻ ʰʠʨʦʢʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ 

ʥ̔ʥʦʚʘʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ʂʣʘʩʠʬʽʢʘʮʽʷ ʽʥʥʦʚʘʮʽʡ ʫ ʬʘʨʤʘʮʽʾ ʫ ʥʘʡʙʽʣʴʰ ʧʦʚʥʦʤʫ ʚʘʨʽʘʥʪʽ ʧʨʝʜ-

ʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 1, ʟ ʷʢʦʛʦ ʚʠʜʥʦ, ʱʦ ʜʦ ʪʝʭʥʦʣʦʛʽʾ ʷʢ ʩʧʝʮʠʬʽʯʥʦʾ ʩʬʝʨʠ ʜʽʷ-

ʣʴʥʦʩʪʽ ʚʽʜʥʦʩʷʪʴʩʷ ʫʩʽ ʪʝʭʥʦʣʦʛʽʯʥʽ, ʙʽʣʴʰʽʩʪʴ ʧʨʦʜʫʢʪʦʚʠʡ ʪʘ ʜʝʷʢʽ ʩʦʮʽʘ-

ʣʴʥʽ ʚʠʜʠ ʽʥʥʦʚʘʮʽʡ. 

ɯʟ ʙʝʟʧʦʩʝʨʝʜʥʽʭ ʽʥʥʦʚʘʮʽʡ, ʷʢʽ ʤʘʶʪʴ ʧʨʷʤʝ ʚʽʜʥʦʰʝʥʥʷ ʜʦ ʨʦʟʨʦʙʣʝʥ-

ʥʷ ʩʢʣʘʜʫ ʽ ʪʝʭʥʦʣʦʛʽʾ ʣʽʢʘʨʩʴʢʠʭ ʧʨʝʧʘʨʘʪʽʚ ʩʣʽʜ ʚʽʜʥʝʩʪʠ (ʨʠʩ. 2): 

¶ ʩʪʚʦʨʝʥʥʷ ʧʨʠʥʮʠʧʦʚʦ ʥʦʚʠʭ ʃʇ ʥʘ ʦʩʥʦʚʽ ʥʦʚʦʾ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚ-

ʥʦʾ ʨʝʯʦʚʠʥʠ (ɹɸʈ) (ɯ ʢʘʪʝʛʦʨʽʷ); 

¶ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʃʇ (ɯɯ ʢʘʪʝʛʦʨʽʷ); 

¶ ʚʽʜʪʚʦʨʝʥʥʷ ʃʇ (ɯɯɯ ʢʘʪʝʛʦʨʽʷ). 

ɿʘʛʘʣʴʥʘ ʢʦʤʧʣʝʢʩʥʘ ʤʦʜʝʣʴ ʧʦʚʥʦʛʦ ʮʠʢʣʫ ʩʪʚʦʨʝʥʥʷ, ʨʦʟʨʦʙʣʝʥʥʷ ʽ ʜʦʩʣʽ-

ʜʞʝʥʥʷ ʥʦʚʦʛʦ ʃʇ ʟ ʩʠʩʪʝʤʦʶ ʧʣʘʥʫʚʘʥʥʷ ʽ ʦʨʛʘʥʽʟʘʮʽʾ, ʧʨʦʚʝʜʝʥʥʷ ʪʘ ʘʥʘʣʽ-

ʟʫ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʧʨʦʙʫʚʘʥʴ ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩ. 3. ʇʨʠ ʮʴʦʤʫ ʧʦʚʥʠʡ ʮʠʢʣ ʜʦʩ-

ʣʽʜʞʝʥʥʷ ʩʪʦʩʫʻʪʴʩʷ ʽʥʥʦʚʘʮʽʾ ɯ ʢʘʪʝʛʦʨʽʾ, ʪʦʙʪʦ ʩʪʚʦʨʝʥʥʷ ʧʨʠʥʮʠʧʦʚʦ ʥʦʚʠʭ 

ʃʇ ʥʘ ʦʩʥʦʚʽ ʥʦʚʦʛʦ ʘʢʪʠʚʥʦʛʦ ʬʘʨʤʘʮʝʚʪʠʯʥʦʛʦ ʽʥʛʨʝʜʽʻʥʪʫ (ɸʌɯ). ɯʥʥʦʚʘ-

ʮʽʾ ɯɯ ʪʘ ɯɯɯ ʢʘʪʝʛʦʨʽʾ ʧʦʯʠʥʘʶʪʴʩʷ ʟ ʧʣʘʥʫʚʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ ʟ ʨʦʟʨʦʙʣʝʥʥʷ 

ʣʽʢʘʨʩʴʢʦʾ ʬʦʨʤʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ, ʷʢ ʧʨʘʚʠʣʦ, ʚʽʜʦʤʠʭ ʪʘ ʜʦʙʨʝ ʚʠʚʯʝʥʠʭ 

ɸʌɯ ʪʘ ʜʦʧʦʤʽʞʥʠʭ ʨʝʯʦʚʠʥ. 

Ȼɜɔəɢɔɛɔ Ɏɔɍɚɜɟ Ȭɀȣ 
ɿʘ ʚʠʟʥʘʯʝʥʥʷʤ ɺʆʆɿ, ɸʌɯ ï ʮʝ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʘ ɹɸʈ ʘʙʦ ʾʭ ʩʫʤʽʰ (ʟ 

ʧʝʚʥʦʶ ʪʝʨʘʧʝʚʪʠʯʥʦʶ ʘʢʪʠʚʥʽʩʪʶ) ʦʜʝʨʞʘʥʘ ʰʣʷʭʦʤ ʩʠʥʪʝʟʫ, ʙʽʦʪʝʭʥʦʣʦʛʽʾ 

ʘʙʦ ʟ ʦʙôʻʢʪʽʚ ʣʶʜʩʴʢʦʛʦ, ʪʚʘʨʠʥʥʦʛʦ, ʨʦʩʣʠʥʥʦʛʦ ʯʠ ʤʽʥʝʨʘʣʴʥʦʛʦ ʧʦʭʦ-

ʜʞʝʥʥʷ ʽ ʜʦʟʚʦʣʝʥʘ ʜʦ ʤʝʜʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟ ʤʝʪʦʶ ʚʠʨʦʙʥʠʮʪʚʘ (ʚʠʛʦ-

ʪʦʚʣʝʥʥʷ) ʃʇ. ɸʌɯ ʤʘʻ ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʤʦʛʘʤ ɼʌʋ ʘʙʦ ʄʂʗ (ʌʉ, ɸʅɼ), ʟʘ-

ʪʚʝʨʜʞʝʥʠʭ ʫʧʦʚʥʦʚʘʞʝʥʠʤ ʜʝʨʞʘʚʥʠʤ ʦʨʛʘʥʦʤ. 

ɿʘ ʩʪʫʧʝʥʝʤ ʪʦʢʩʠʯʥʦʩʪʽ ɸʌɯ ʧʦʜʽʣʷʶʪʴ ʥʘ ʦʪʨʫʡʥʽ, ʩʠʣʴʥʦʜʽʶʯʽ ʪʘ 

ʟʚʠʯʘʡʥʽ. ʆʢʨʝʤʦ ʚʠʜʽʣʷʶʪʴ ʥʘʨʢʦʪʠʯʥʽ, ʧʩʠʭʦʪʨʦʧʥʽ ʪʘ ʧʨʝʢʫʨʩʦʨʠ. 

ɺʘʞʣʠʚʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ɸʌɯ, ʫ ʪ.ʯ. ʽ ʜʣʷ ʪʝʭʥʦʣʦʛʘ, ʟʘ ʪʘʢʠʤʠ ʦʟʥʘʢʘʤʠ: 

ʟʘʣʝʞʥʦ ʚʽʜ ʬʘʨʤʘʢʦʪʝʨʘʧʝʚʪʠʯʥʦʾ ʜʽʾ; ʤʦʞʣʠʚʦʩʪʽ ʥʘʢʦʧʠʯʫʚʘʪʠʩʴ ʚ ʦʨʛʘʥʽ-

ʟʤʽ; ʤʦʣʝʢʫʣʷʨʥʦʾ ʤʘʩʠ; ʩʪʽʡʢʦʩʪʽ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ ʪʦʱʦ. 

ɼʣʷ ʩʠʩʪʝʤʘʪʠʢʠ ʪʘ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʃʇ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʬʘʨʤʘʮʝʚʪʠʯ-

ʥʦʤʫ ʨʠʥʢʫ ʧʝʨʝʚʘʞʥʦ ʫ ʚʠʛʣʷʜʽ ʪʦʨʛʦʚʠʭ ʤʘʨʦʢ, ʜʣʷ ɸʌɯ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʢʣʘʩʠʬʽʢʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ʤʽʞʥʘʨʦʜʥʠʭ ʥʝʧʘʪʝʥʪʦʚʘʥʠʭ ʥʘʟʚ (ʄʅʅ) Interna-

tional Nonproprietary Noms (INN), ʟʘ ʷʢʦʶ ʢʦʞʥʦʤʫ ɸʌɯ ʥʘʜʘʻʪʴʩʷ ʪʽʣʴʢʠ ʦʜ-

ʥʘ ʥʘʟʚʘ, ʮʝ ʡ ʜʦʟʚʦʣʷʻ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʬʘʨʤʘʮʝʚʪʠʯʥʽ ʧʨʝʧʘʨʘʪʠ ʟʘ ʩʢʣʘʜʦʤ, 

ʟʜʽʡʩʥʶʚʘʪʠ ʢʦʥʪʨʦʣʴ ʟʘ ʦʙʽʛʦʤ ʪʘ ʦʧʪʠʤʽʟʫʚʘʪʠ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

ɺʠʙʽʨ ɸʌɯ ʟ ʚʽʜʦʤʠʤʠ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʪʘ ʬʘʨʤʘʢʦʣʦ-

ʛʽʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ (ʩʧʝʢʪʨ ʙʽʦʣʦʛʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʬʘʨʤʘʢʦʢʽʥʝʪʠʯʥʽ 

ʧʘʨʘʤʝʪʨʠ, ʪʦʢʩʠʯʥʽʩʪʴ ʪʘ ʽʥ.) ʚʠʨʽʰʫʻʪʴʩʷ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʃʇ 

ʜʣʷ ʥʘʜʘʥʥʷ ʡʦʤʫ ʢʦʥʢʨʝʪʥʦʾ ʬʘʨʤʘʢʦʣʦʛʽʯʥʦʾ ʜʽʾ ʘʙʦ ʧʨʠ ʨʦʟʨʦʙʣʝʥʥʽ ʥʦʚʦʾ 

ʣʽʢʘʨʩʴʢʦʾ ʬʦʨʤʠ. ʇʘʨʘʤʝʪʨʘʤʠ, ʷʢʽ ʧʨʠ ʮʴʦʤʫ ʧʽʜʣʷʛʘʶʪʴ ʜʦʩʣʽʜʞʝʥʥʶ ʻ ʦʙ-
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ˇʨʫʥʪʫʚʘʥʥʷ ʜʦʟʠ, ʘ ʪʘʢʦʞ ʩʫʤʽʩʥʽʩʪʴ ʟ ʽʥʰʠʤʠ ʘʢʪʠʚʥʠʤʠ ʪʘ ʜʦʧʦʤʽʞʥʠʤʠ 

ʨʝʯʦʚʠʥʘʤʠ ʣʽʢʘʨʩʴʢʦʾ ʬʦʨʤʠ ʪʘ ʡʦʛʦ ʩʪʘʙʽʣʴʥʽʩʪʴ ʧʨʠ ʪʨʠʚʘʣʦʤʫ ʟʙʝʨʽʛʘʥʥʽ. 

ʇʨʠ ʮʴʦʤʫ ʢʦʥʪʨʦʣʶ ʪʘʢʦʞ ʧʦʚʠʥʥʽ ʧʽʜʣʷʛʘʪʠ ʢʣʶʯʦʚʽ ʙʽʦʬʘʨʤʘʮʝʚʪʠʯʥʽ ʧʘ-

ʨʘʤʝʪʨʠ ɸʌɯ ʫ ʥʦʚʦʤʫ ʩʢʣʘʜʽ ï ʨʦʟʯʠʥʥʽʩʪʴ, ʢʦʝʬʽʮʽʻʥʪ ʨʦʟʧʦʜʽʣʫ ʦ/ʚ, ʧʦʣʽ-

ʤʦʨʬʽʟʤ ʪʘ ʽʥ.  

Ȼɜɔəɢɔɛɔ Ɏɔɍɚɜɟ ɐɚɛɚɘɱɒəɔɡ ɜɑɣɚɎɔə 
ʋ ʩʢʣʘʜʽ ʣʽʢʘʨʩʴʢʠʭ ʧʨʝʧʘʨʘʪʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʦʧʦʤʽʞʥʽ ʨʝʯʦʚʠʥʠ 

(ɼʈ) ʜʦʟʚʦʣʝʥʽ ʜʦ ʤʝʜʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʄʆɿ ʋʢʨʘʾʥʠ. ʆʩʪʘʥʥʽʡ ʥʘʢʘʟ ˉ 

339 ʚʠʜʘʥʦ 19.06.2007 ʨʦʢʫ. 

ʇʨʠ ʚʠʙʦʨʽ ɼʈ ʥʝʦʙʭʽʜʥʦ ʪʝʦʨʝʪʠʯʥʦ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʦʙˇʨʫʥʪʫʚʘ-

ʪʠ ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʞʥʦʾ ɼʈ, ʾʾ ʢʽʣʴʢʽʩʪʴ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʝ ʧʨʠʟ-

ʥʘʯʝʥʥʷ. ʋ ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʠʭ ʃʇ ʧʦʚʠʥʥʘ ʙʫʪʠ ʜʦʩʣʽʜʞʝʥʘ ʩʫʤʽʩʥʽʩʪʴ ʪʘ 

ʜʦʚʝʜʝʥʘ ʨʘʮʽʦʥʘʣʴʥʽʩʪʴ ʧʦʻʜʥʘʥʥʷ ʦʜʥʠʭ ɼʈ ʟ ʽʥʰʠʤʠ (ʥʘʧʨʠʢʣʘʜ, ʢʦʤʙʽʥʘ-

ʮʽʷ ʢʦʥʩʝʨʚʘʥʪʽʚ ʚ ʝʤʫʣʴʩʽʷʭ, ʧʨʠʨʦʜʘ ʦʣʽʡʥʦʾ ʬʘʟʠ ʪʘ ʪʠʧ ʽ ʢʦʥʮʝʥʪʨʘʮʽʷ 

ʝʤʫʣʴʛʘʪʦʨʘ). 

ɼʦ ʟʘʛʘʣʴʥʠʭ ʚʠʤʦʛ, ʷʢʽ ʥʝʦʙʭʽʜʥʦ ʧʨʠʡʤʘʪʠ ʜʦ ʫʚʘʛʠ ʧʨʠ ʚʠʙʦʨʽ ɼʈ 

ʚʽʜʥʦʩʷʪʴʩʷ: 

¶ ʥʝ ʧʦʚʠʥʥʽ ʚʟʘʻʤʦʜʽʷʪʠ ʟ ɸʌɯ; 

¶ ʥʝ ʧʦʚʠʥʥʽ ʧʝʨʝʰʢʦʜʞʘʪʠ ʧʨʦʷʚʫ ʙʽʦʣʦʛʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ; 

¶ ʪʝʭʥʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʦʚʠʥʥʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʥʝʦʙʭʽʜʥʠʡ ʝʬʝʢʪ; 

¶ ʭʽʤʽʯʥʘ ʽ ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʘ ʯʠʩʪʦʪʘ ʧʦʚʠʥʥʘ ʙʫʪʠ ʥʝ ʥʠʞʯʘ ʟʘ ʥʦʨʤʠ, 
ʚʩʪʘʥʦʚʣʝʥʽ ʜʣʷ ʜʘʥʦʛʦ ʚʠʜʫ ʃʇ; 

¶ ʥʝ ʧʦʚʠʥʥʽ ʚʟʘʻʤʦʜʽʷʪʠ ʦʜʠʥ ʟ ʦʜʥʠʤ, ʫʢʫʧʦʨʶʚʘʣʴʥʠʤʠ ʪʘ ʧʘʢʫʚʘ-

ʣʴʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ ʣʽʢʘʨʩʴʢʠʭ ʧʨʝʧʘʨʘʪʽʚ. 

ʅʦʚʘ ɼʈ, ʷʢʘ ʚʚʦʜʠʪʴʩʷ ʜʦ ʩʢʣʘʜʫ ʃʇ, ʧʽʜʣʷʛʘʻ ʪʘʢʦʤʫ ʞ ʨʝʪʝʣʴʥʦʤʫ 

ʨʦʟʛʣʷʜʫ, ʷʢ ʽ ʥʦʚʠʡ ɸʌɯ. ʇʨʠ ʮʴʦʤʫ ʫ ʨʝʻʩʪʨʘʮʽʡʥʦʤʫ ʜʦʩʴʻ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ 

ʨʦʟʤʽʩʪʠʪʠ ʧʨʦ ʥʝʾ ʚʩʶ ʥʝʦʙʭʽʜʥʫ ʽʥʬʦʨʤʘʮʽʶ (ʜʠʚ. ʢʝʨʽʚʥʠʮʪʚʦ 42-3.6:2004). 

ɺʠʢʣʶʯʝʥʥʷʤ ʻ ʨʝʯʦʚʠʥʠ, ʱʦ ʨʘʥʽʰʝ ʙʫʣʠ ʜʦʟʚʦʣʝʥʽ ʚʽʜʧʦʚʽʜʥʠʤʠ ʜʦʟʚʽʣʴ-

ʥʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʭʘʨʯʦʚʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ (ʫ ʚʠʧʘʜʢʫ, 

ʢʦʣʠ ʃʇ ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʜʣʷ ʟʦʚʥʽʰʥʴʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ). 

ȺɝəɚɎəɱ ɛɜɔəɢɔɛɔ ɱ ɛɱɐɡɚɐɔ ɐɚ Ɏɔɍɚɜɟ ɗɱɖɌɜɝɨɖɔɡ ɠɚɜɘ 
ʉʴʦʛʦʜʥʽ ʚʞʝ ʥʽ ʚ ʢʦʛʦ ʥʝ ʚʠʥʠʢʘʻ ʩʫʤʥʽʚʫ, ʱʦ ʦʧʪʠʤʘʣʴʥʘ ʜʽʷ ɸʌɯ 

ʤʦʞʝ ʙʫʪʠ ʜʦʩʷʛʥʫʪʘ ʪʽʣʴʢʠ ʫ ʩʢʣʘʜʽ ʨʘʮʽʦʥʘʣʴʥʦʾ ʣʽʢʘʨʩʴʢʦʾ ʬʦʨʤʠ (ʃʌ). ɸ 

ʢʨʠʪʝʨʽʻʤ ʨʘʮʽʦʥʘʣʴʥʦʩʪʽ ʪʽʻʾ ʯʠ ʽʥʰʦʾ ʣʽʢʘʨʩʴʢʦʾ ʬʦʨʤʠ ʤʦʞʝ ʙʫʪʠ ʪʝʩʪ ʙʽʦ-

ʣʦʛʽʯʥʦʾ ʜʦʩʪʫʧʥʦʩʪʽ ʃʇ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʚʠʟʥʘʯʝʥʥʷ ʡʦʛʦ ʨʦʟʯʠʥʥʦʩʪʽ ʪʘ 

ʯʘʩʫ ʚʠʚʽʣʴʥʝʥʥʷ ʟ ʣʽʢʘʨʩʴʢʦʾ ʬʦʨʤʠ (ʜʦʩʣʽʜʠ in vitro), ʚʠʟʥʘʯʝʥʥʷ ʡʦʛʦ ʢʦʥ-

ʮʝʥʪʨʘʮʽʾ ʫ ʙʽʦʣʦʛʽʯʥʠʭ ʨʽʜʠʥʘʭ ʽ ʪʢʘʥʠʥʘʭ ʦʨʛʘʥʽʟʤʫ (ʜʦʩʣʽʜʠ in vivo), ʪʝʨʤʽ-

ʥʫ ʡʦʛʦ ʧʝʨʝʙʫʚʘʥʥʷ (ʥʘʭʦʜʞʝʥʥʷ) ʚ ʦʨʛʘʥʽʟʤʽ ʪʘ ʝʣʽʤʽʥʘʮʽʾ. ʊʦʤʫ ʧʨʠ ʨʦʟʨʦ-

ʙʣʝʥʥʽ ʢʦʞʥʦʛʦ ʃʇ ʟ ʢʦʥʢʨʝʪʥʠʤ ɸʌɯ, ʘ ʪʘʢʦʞ ʧʨʠ ʨʦʟʨʦʙʣʝʥʥʽ ʃʇ ʜʣʷ ʣʽʢʫ-

ʚʘʥʥʷ ʢʦʥʢʨʝʪʥʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ ʦʜʥʠʤ ʟ ʚʘʞʣʠʚʠʭ ʟʘʚʜʘʥʴ ʫ ʬʘʨʤʘʮʝʚʪʠʯ-

ʥʽʡ ʪʝʭʥʦʣʦʛʽʾ ʻ ʚʠʙʽʨ ʨʘʮʽʦʥʘʣʴʥʦʾ ʣʽʢʘʨʩʴʢʦʾ ʬʦʨʤʠ. 

ʋ ʢʣʘʩʠʬʽʢʘʪʦʨʽ ʩʫʯʘʩʥʠʭ ʣʽʢʘʨʩʴʢʠʭ ʬʦʨʤ ʥʘʨʘʭʦʚʫʻʪʴʩʷ ʙʽʣʷ 44 ʦʩʥʦ-

ʚʥʠʭ ʚʠʜʽʚ ʽ ʙʽʣʴʰʝ 300 ʨʽʟʥʦʚʠʜʽʚ ʃʌ. ʇʨʠ ʯʦʤʫ ʟ ʦʜʥʠʤ ɸʌɯ ʤʦʞʝ ʙʫʪʠ ʨʦ-

ʟʨʦʙʣʝʥʦ ʜʝʢʽʣʴʢʘ ʃʌ. 
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ɼʦ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʭ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʧʨʠʡʤʘʶʪʴʩʷ ʜʦ ʫʚʘʛʠ ʧʨʠ ʚʠʙʦʨʽ 

ʃʌ (ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ɸʌɯ ʘʙʦ ʥʦʟʦʣʦʛʽʾ) ʻ: 

¶ ʪʝʨʤʽʥʦʚʽʩʪʴ ʜʽʾ ʘʙʦ ʥʘʚʧʘʢʠ, ʾʾ ʧʨʦʣʦʥʛʘʮʽʷ; 

¶ ʙʽʦʜʦʩʪʫʧʥʽʩʪʴ ɸʌɯ ʧʨʠ ʧʘʨʝʥʪʝʨʘʣʴʥʦʤʫ ʪʘ ʽʥʰʠʭ ʰʣʷʭʘʭ ʟʘʩʪʦʩʫ-

ʚʘʥʥʷ; 

¶ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʧʣʠʚʫ ʥʘ ʚʝʩʴ ʦʨʛʘʥʽʟʤ ʘʙʦ ʧʝʨʝʚʘʞʥʦ ʥʘ ʦʢʝʨʤʽ ʦʨʛʘ-

ʥʠ ʽ çʪʢʘʥʠʥʠ-ʤʽʰʝʥʽè; 

¶ ʚʧʣʠʚ ʨʅ, ʬʝʨʤʝʥʪʽʚ ʪʘ ʽʥʰʽ. 

ʊʝʨʤʽʥʦʚʫ ʜʽʶ (ʯʝʨʝʟ 2-5 ʩʝʢʫʥʜ) ʤʦʞʫʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʨʦʟʯʠʥʠ ʜʣʷ 

ʽʥôʻʢʮʽʡ, ʘʝʨʦʟʦʣʴʥʘ ʣʽʢʘʨʩʴʢʘ ʬʦʨʤʘ ʘʙʦ ʩʫʙʣʽʥʛʚʘʣʴʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘʚʽʪʴ 

ʪʚʝʨʜʠʭ ʃʌ (ʥʘʧʨʠʢʣʘʜ, ʪʘʙʣʝʪʢʠ ʥʽʪʨʦʛʣʽʮʝʨʠʥʫ). ʇʨʠ ʭʦʨʦʰʽʡ ʙʽʦʜʦʩʪʫʧ-

ʥʦʩʪʽ ɸʌɯ ʧʨʠ ʧʝʨʦʨʘʣʴʥʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʽ ʽ ʥʝʦʙʭʽʜʥʦʩʪʽ ʩʠʩʪʝʤʥʦʛʦ ʚʧʣʠʚʫ 

ʥʘ ʦʨʛʘʥʽʟʤ ʚ ʮʽʣʦʤʫ, ʨʘʮʽʦʥʘʣʴʥʠʤʠ ʃʌ ʙʫʜʫʪʴ ʪʘʙʣʝʪʢʠ, ʢʘʧʩʫʣʠ ʪʘ ʽʥ. ɯʩ-

ʥʫʻ ʚʝʣʠʢʘ ʛʨʫʧʘ ʟʘʭʚʦʨʶʚʘʥʴ, ʬʘʨʤʘʢʦʪʝʨʘʧʽʷ ʷʢʠʭ ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʧʝ-

ʨʝʚʘʞʥʦ ʣʽʢʘʨʩʴʢʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʜʣʷ ʤʽʩʮʝʚʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ. ɼʦ ʪʘʢʠʭ ʃʌ 

ʚʽʜʥʦʩʷʪʴʩʷ ʤʘʟʽ, ʩʫʧʦʟʠʪʦʨʽʾ, ʢʨʘʧʣʽ ʪʘ ʽʥʰʽ. ʎʝ ʜʫʞʝ ʚʘʞʣʠʚʦ, ʪʘʢ ʷʢ ʧʨʠ 

ʮʴʦʤʫ ʚʜʘʻʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʪʠ ʥʘ ʦʨʛʘʥʠ ʽ çʪʢʘʥʠʥʠ-ʤʽʰʝʥʽè ʦʙʝʨʽ-

ʛʘʶʯʠ ʦʨʛʘʥʽʟʤ ʚʽʜ ʤʦʞʣʠʚʦʛʦ ʥʝʙʘʞʘʥʦʛʦ ʚʧʣʠʚʫ ʃʇ. 
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ȸɋɒɆ 1: ȲȫȸȴȪȴȱȴȩȝȽȳȮȯ ȵȝȪȻȝȪ Ȫȴ ȶȴȭȶȴȧ-
ȱȫȳȳɅ ȷȰȱȦȪȹ ȸȦ ȸȫȻȳȴȱȴȩȝȞ ȫȰȷȸȶȦȰ-
ȼȝȯȳȮȻ ȱȝȰȦȶȷɂȰȮȻ ȵȶȫȵȦȶȦȸȝȨ ȭ ȶȴȷ-
ȱȮȳȳȴȞ ȷȮȶȴȨȮȳȮ 

 
ȲɋɘɆ: ɿʘʩʚʦʾʪʠ ʦʩʥʦʚʥʽ ʧʨʠʥʮʠʧʠ ʪʘ ʧʽʜʭʦʜʠ ʜʦ ʨʦʟʨʦʙʢʠ ʦʩʥʦʚʥʠʭ ʧʦʣʦ-

ʞʝʥʴ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʦʜʝʨʞʘʥʥʷ ʝʢʩʪʨʘʢʮʽʡʥʠʭ ʣʽʢʘʨʩʴʢʠʭ 

ʧʨʝʧʘʨʘʪʽʚ (ʫ ʚʠʛʣʷʜʽ ʨʽʜʢʠʭ ʃʇ); ʩʢʣʘʜʘʪʠ ʘʣʛʦʨʠʪʤ ʨʦʟʨʦʙʢʠ ʩʢʣʘ-

ʜʽʚ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʢʦʤʧʣʝʢʩʥʠʭ ʝʢʩʪʨʘʢʮʽʡʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʫ ʚʠʛʣʷʜʽ 

ʩʢʣʘʜʥʠʭ ʥʘʩʪʦʡʦʢ, ʝʢʩʪʨʘʢʪʽʚ, ʙʘʣʴʟʘʤʽʚ, ʩʠʨʦʧʽʚ ʪʘ ʽʥ.; ʧʨʦʚʦʜʠʪʠ 

ʦʙˇʨʫʥʪʦʚʘʥʠʡ ʚʠʙʽʨ ʝʢʩʪʨʘʛʝʥʪʫ ʜʣʷ ʦʜʝʨʞʘʥʥʷ ʝʢʩʪʨʘʢʮʽʡʥʠʭ ʧʨʝ-

ʧʘʨʘʪʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʩʢʣʘʜʫ ɹɸʈ ʣʽʢʘʨʩʴʢʦʾ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ; 

ʦʙʠʨʘʪʠ ʨʘʮʽʦʥʘʣʴʥʠʡ ʩʧʦʩʽʙ ʦʜʝʨʞʘʥʥʷ ʚʠʪʷʛʽʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʚʧʣʠʚʫ ʥʘ ʥʴʦʛʦ ʟʥʘʯʫʱʠʭ ʬʘʢʪʦʨʽʚ. 

ȨɎɛɫɊɓɎɏ (ɕɔɝɆɘɐɔɈɎɏ) ɖɫɈɋɓɢ 
1. ʆʩʥʦʚʥʽ ʧʨʠʥʮʠʧʠ ʪʝʦʨʽʾ ʝʢʩʪʨʘʛʫʚʘʥʥʷ ɹɸʈ ʟ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ. 

2. ʌʘʢʪʦʨʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʨʦʮʝʩ ʝʢʩʪʨʘʛʫʚʘʥʥʷ. 

3. ʌʘʨʤʘʢʦʧʝʡʥʽ ʩʧʦʩʦʙʠ ʦʜʝʨʞʘʥʥʷ ʝʢʩʪʨʘʢʮʽʡʥʠʭ ʧʨʝʧʘʨʘʪʽʚ. 

ȝɓɚɔɖɒɆɜɫɏɓɎɏ ɒɆɘɋɖɫɆɑ 
ʉʝʨʝʜ ʚʝʣʠʯʝʟʥʦʛʦ ʘʨʩʝʥʘʣʫ ʽʩʥʫʶʯʠʭ ʃʇ ʨ̔ ʢ ʚʽʜ ʨʦʢʫ ʜʝʜʘʣʽ ʙʽʣʴʰʦʾ 

ʧʦʧʫʣʷʨʥʦʩʪʽ ʥʘʙʫʚʘʶʪʴ ʧʨʝʧʘʨʘʪʠ ʧʨʠʨʦʜʥʦʛʦ, ʟʦʢʨʝʤʘ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦ-

ʜʞʝʥʥʷ. ʅʠʥʽ ʫ ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥʘʭ ʩʚʽʪʫ ʃʇ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ 

(ʃʇʈʇ) ʟʘʡʤʘʶʪʴ ʩʫʪʪʻʚʫ ʯʘʩʪʠʥʫ ʟʘʛʘʣʴʥʦʛʦ ʬʘʨʤʘʮʝʚʪʠʯʥʦʛʦ ʨʠʥʢʫ. ɿʦʢ-

ʨʝʤʘ ʯʘʩʪʢʘ ʬʽʪʦʧʨʝʧʘʨʘʪʽʚ ʫ ʉʐɸ ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 26% ʚʥʫʪʨʽʰʥʴʦʛʦ ʨʠ-

ʥʢʫ ʃʇ. ʋ ʅʽʤʝʯʯʠʥʽ ʯʘʩʪʢʘ ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ ʃʇʈʇ ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 13% 

ʚʽʜ ʚʩʽʭ ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ ʃʇ. ʋʢʨʘʾʥʩʴʢʠʡ ʨʠʥʦʢ ʃʇʈʇ ʪʘʢʦʞ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴ-

ʩʷ ʟʥʘʯʥʠʤ ʘʩʦʨʪʠʤʝʥʪʦʤ ʨʦʩʣʠʥʥʠʭ ʃʇ. ɿʦʢʨʝʤʘ, ʟʛʽʜʥʦ ʟ ʜʦʩʣʽʜʞʝʥʥʷʤʠ, 

ʩʝʨʝʜ ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ ʚ ʋʢʨʘʾʥʽ ʃʇ ʨʦʩʣʠʥʥʽ ʧʨʝʧʘʨʘʪʠ ʟʘʡʤʘʶʪʴ ʙʣʠʟʴʢʦ 

10%. ʇʽʜʚʠʱʝʥʥʷ ʧʦʧʠʪʫ ʩʧʦʞʠʚʘʯʽʚ ʥʘ ʃʇ ʩʘʤʝ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ 

ʟʫʤʦʚʣʝʥʦ ʥʠʟʢʦʶ ʬʘʢʪʦʨʽʚ, ʥʘʩʘʤʧʝʨʝʜ ʪʘʢʠʭ, ʷʢ ʥʝʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʧʦʙʽʯ-

ʥʠʭ ʝʬʝʢʪʽʚ, ʤʘʣʘ ʪʦʢʩʠʯʥʽʩʪʴ, ʥʘʷʚʥʽʩʪʴ ʝʥʜʦʛʝʥʥʠʭ ɹɸʈ, ʜʦʩʠʪʴ ʚʠʩʦʢʘ 

ʝʬʝʢʪʠʚʥʽʩʪʴ, ʫʩʧʽʰʥʠʡ ʙʘʛʘʪʦʚʽʢʦʚʠʡ ʜʦʩʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʘʛʘʪʴʦʭ ʟ ʥʠʭ ʫ 

ʥʘʨʦʜʥʽʡ ʤʝʜʠʮʠʥʽ ʪʦʱʦ. ʉʫʪʪʻʚʫ ʯʘʩʪʢʫ ʬʘʨʤʧʨʝʧʘʨʘʪʽʚ ʩʪʘʥʦʚʣʷʪʴ ʙʘʛʘʪʦ-

ʢʦʤʧʦʥʝʥʪʥʽ ʃʇ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ (ɹʃʇʈʇ). ɿʦʢʨʝʤʘ ʥʘ ʬʘʨʤʘʮʝʚʪʠ-

ʯʥʦʤʫ ʨʠʥʢʫ ʋʢʨʘʾʥʠ ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʪʘ ʜʦʙʨʝ ʟʘʨʝʢʦʤʝʥʜʫʚʘʣʠ ʩʝʙʝ ʧʦʥʘʜ 

200 ɹʃʇʈʇ. ɼʘʥʽ ʧʨʝʧʘʨʘʪʠ ʟ ʢʦʞʥʠʤ ʨʦʢʦʤ ʟʜʦʙʫʚʘʶʪʴ ʚʩʝ ʙʽʣʴʰʫ ʧʦʧʫʣʷ-

ʨʥʽʩʪʴ ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ ʫ ʟʚôʷʟʢʫ ʟ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʬʘʨʤʘʢʦʣʦʛʽʯʥʦʾ ʜʽʾ, ʥʠ-

ʟʴʢʦʶ ʪʦʢʩʠʯʥʽʩʪʶ ʪʘ ʤʦʞʣʠʚʽʩʪʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ. 

ʅʘʡʯʘʩʪʽʰʝ ʝʢʩʪʨʘʢʮʽʡʥʽ ʧʨʝʧʘʨʘʪʠ ʦʜʝʨʞʫʶʪʴ ʰʣʷʭʦʤ ʝʢʩʪʨʘʛʫʚʘʥʥʷ 

ʩʫʭʦʾ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ. ɼʦ ʧʨʦʮʝʩʫ ʾʾ ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʚʭʦʜʷʪʴ ʪʘʢʽ ʩʪʘʜʽʾ: 1) 

ʧʨʦʥʠʢʥʝʥʥʷ ʝʢʩʪʨʘʛʝʥʪʘ ʚ ʩʠʨʦʚʠʥʫ; 2) ʟʤʦʯʫʚʘʥʥʷ ʨʝʯʦʚʠʥ, ʱʦ ʤʽʩʪʷʪʴʩʷ ʚ 

ʩʝʨʝʜʠʥʽ ʩʠʨʦʚʠʥʠ; 3) ʨʦʟʯʠʥʝʥʥʷ ʨʝʯʦʚʠʥ, ʱʦ ʤʽʩʪʷʪʴʩʷ ʥʘ ʩʪʽʥʢʘʭ ʢʣʽʪʠʥ ʽ 

ʚʠʤʠʚʘʥʥʷ ʾʭ ʽʟ ʟʨʫʡʥʦʚʘʥʠʭ ʢʣʽʪʠʥ ʽ ʚʽʜʢʨʠʪʠʭ ʧʦʨ; 4) ʤʘʩʦʧʝʨʝʥʝʩʝʥʥʷ ɹɸʈ 
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ʢʨʽʟʴ ʧʦʨʠʩʪʽ ʩʪʽʥʢʠ ʢʣʽʪʠʥʠ ʰʣʷʭʦʤ ʤʦʣʝʢʫʣʷʨʥʦʾ ʜʠʬʫʟʽʾ; 5) ʧʝʨʝʜʘʯʘ ɹɸʈ 

ʚʽʜ ʧʦʚʝʨʭʥʽ ʤʘʪʝʨʽʘʣʫ ʚ ʨʦʟʯʠʥ. 

ʄʽʨʦʶ ʢʽʣʴʢʦʩʪʽ ʨʝʯʦʚʠʥʠ, ʷʢʘ ʨʦʟʯʠʥʠʣʘʩʷ ʚ ʝʢʩʪʨʘʛʝʥʪʽ ʻ ʾʾ ʢʦʥʮʝʥʪ-

ʨʘʮʽʷ ï ʤʘʩʘ ʨʝʯʦʚʠʥʠ ʚ ʦʜʠʥʠʮʽ ʦʙôʻʤʫ ʨʦʟʯʠʥʫ. 

ɹʫʜʦʚʘ ʧʦʨ ʪʚʝʨʜʦʛʦ ʪʽʣʘ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʟʥʘʯʘʻ ʤʝʭʘʥʽʟʤ ʚʠʪʷʛʘʥʥʷ ɹɸʈ 

ʽ ʰʚʠʜʢʽʩʪʴ ʡʦʛʦ ʧʨʦʪʽʢʘʥʥʷ. ʅʘʷʚʥʽʩʪʴ ʧʦʨ ʚ ʦʙʦʣʦʥʮʽ ʢʣʽʪʠʥʠ ʧʦʷʩʥʶʻ ʧʨʦ-

ʥʠʢʥʽʩʪʴ ʦʩʪʘʥʥʴʦʾ ʜʣʷ ʨʝʯʦʚʠʥ, ʷʢʽ ʜʠʬʫʥʜʫʶʪʴ. ʇʦʨʠʩʪʽʩʪʴ ʚʽʜʽʛʨʘʻ ʯʠʤʘʣʫ 

ʨʦʣʴ ʚ ʧʨʦʮʝʩʽ ʝʢʩʪʨʘʛʫʚʘʥʥʷ ï ʚ ʫʤʦʚʘʭ ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʤʘʩʦ ʚʤʽʩʪ ʧʦʨʠʩʪʠʭ 

ʯʘʩʪʠʥʦʢ ʙʝʟʧʝʨʝʨʚʥʦ ʟʤʝʥʰʫʻʪʴʩʷ ʧʨʦʪʷʛʦʤ ʯʘʩʫ ʘʙʦ ʧʦ ʜʦʚʞʠʥʽ ʝʢʩʪʨʘʢʪʦ-

ʨʫ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʙʦʨʫ ʨʘʮʽʦʥʘʣʴʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʙʥʠʮʪʚʘ 

ʝʢʩʪʨʘʢʮʽʡʥʠʭ ʧʨʝʧʘʨʘʪʽʚ. 

ɼʦ ʦʩʥʦʚʥʠʭ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʮʝʩʫ ʝʢʩʪʨʘʛʫʚʘʥʥʷ 

ʥʘʣʝʞʠʪʴ ʧʠʪʦʤʘ ʧʦʚʝʨʭʥʷ ʩʠʨʦʚʠʥʠ, ʧʨʦʥʠʢʥʝʥʥʷ ʨʽʜʠʥʠ ʜʦ ʥʝʾ, ʚʝʣʠʯʠʥʘ 

ʧʦʚʝʨʭʥʽ ʢʦʥʪʘʢʪʫ ʬʘʟ ʪʘ ʽʥ. ɺʝʣʠʯʠʥʘ ʧʠʪʦʤʦʾ ʧʦʚʝʨʭʥʽ ʟʙʽʣʴʰʫʻʪʴʩʷ ʟʽ ʟʤʝ-

ʥʰʝʥʥʷʤ ʨʦʟʤʽʨʫ ʯʘʩʪʠʥʦʢ ʩʠʨʦʚʠʥʠ; ʥʘ ʘʢʪʠʚʥʫ ʧʦʚʝʨʭʥʶ ʢʦʥʪʘʢʪʫ ʬʘʟ ʤʘʻ 

ʚʧʣʠʚ ʪʘʢʦʞ ʱʽʣʴʥʽʩʪʴ ʫʢʣʘʜʘʥʥʷ ʩʠʨʦʚʠʥʠ. 

ʇʨʠ ʩʫʤʽʩʥʦʤʫ ʝʢʩʪʨʘʛʫʚʘʥʥʽ ʨʽʟʥʠʭ ʚʠʜʽʚ ʩʠʨʦʚʠʥʠ ʦʜʥʘʢʦʚʦʛʦ ʨʦʟʤʽ-

ʨʫ ʰʚʠʜʢʽʩʪʴ ʧʨʦʮʝʩʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʰʚʠʜʢʽʩʪʶ ʚʠʩʥʘʞʝʥʥʷ ʤʘʪʝʨʽʘʣʫ. ʊʦʤʫ 

ʥʝʦʙʭʽʜʥʦ ʧʽʜʽʙʨʘʪʠ ʪʘʢʠʡ ʨʦʟʤʽʨ ʯʘʩʪʠʥʦʢ ʩʠʨʦʚʠʥʠ, ʱʦʙ ʯʘʩ ʚʠʩʥʘʞʝʥʥʷ 

ʙʫʚ ʦʜʥʘʢʦʚʠʡ. 

ɹʝʟʫʤʦʚʥʦ ʥʘ ʧʝʨʝʙʽʛ ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʚʝʣʠʢʠʡ ʚʧʣʠʚ ʤʘʻ ʨʽʜʢʘ ʬʘʟʘ: ʾʾ 

ʭʘʨʘʢʪʝʨ, ʬʽʟʠʢʦ-ʭʽʤ̔ʯʥʽ ʪʘ ʙʽʦʬʘʨʤʘʮʝʚʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʧʦʚʝʨʭʥʝʚʠʡ ʥʘ-

ʪʷʛ, ʜʦʩʪʫʧʥʽʩʪʴ ʪʘ ʝʢʦʥʦʤʽʯʥʽʩʪʴ. ɼʣʷ ʚʠʪʷʛʘʥʥʷ ɹɸʈ ʟ ʃʈʉ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ 

ʨʽʟʥʦʤʘʥʽʪʥʽ ʝʢʩʪʨʘʛʝʥʪʠ: ʝʢʩʪʨʘʛʝʥʪ ʚ ʢʦʞʥʦʤʫ ʚʠʧʘʜʢʫ ʚʠʙʠʨʘʻʪʴʩʷ ʟ ʫʨʘ-

ʭʫʚʘʥʥʷʤ ʥʘʷʚʥʦʩʪʽ ʮʽʣʴʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ʽ ʩʫʧʫʪʥʽʭ ʨʝʯʦʚʠʥ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʠ ʚʠʙʦʨʽ ʨʘʮʽʦʥʘʣʴʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʧʨʦʮʝʩʫ ʝʢʩʪʨʘʛʫʚʘʥ-

ʥʷ ʃʈʉ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʪʚʝʨʜʦʾ ʪʘ ʨʽʜʢʦʾ ʬʘʟ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʟʥʠʟʠʪʠ ʚʪʨʘʪʠ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ ʧʨʠ ʚʠ-

ʨʦʙʥʠʮʪʚʽ ʬʽʪʦʧʨʝʧʘʨʘʪʽʚ. 

ʋ ʟʚôʷʟʢʫ ʟ ʪʠʤ, ʱʦ ʪʝʭʥʦʣʦʛʽʷ ʪʨʘʜʠʮʽʡʥʠʭ ʝʢʩʪʨʘʢʮʽʡʥʠʭ (ʤʦʥʦ) ʧʨʝ-

ʧʘʨʘʪʽʚ ʜʝʪʘʣʴʥʦ ʨʦʟʛʣʷʜʘʣʘʩʷ ʚ ʢʫʨʩʽ ʪʝʭʥʦʣʦʛʽʾ ʣʽʢʽʚ, ʥʘʚʦʜʠʤʦ ʧʨʠʢʣʘʜʠ 

ʨʦʟʨʦʙʣʝʥʥʷ ʩʢʣʘʜʽʚ ʽ ʪʝʭʥʦʣʦʛʽʾ ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʠʭ ʝʢʩʪʨʘʢʮʽʡʥʠʭ ʧʨʝʧʘ-

ʨʘʪʽʚ ï ʥʘʩʪʦʡʢʠ çɺʝʥʦʪʦʥè ʽ ʨʽʜʢʦʛʦ ʝʢʩʪʨʘʢʪʫ ʧʽʞʤʦ ʟ ʛʦʨʦʙʠʥʦʶ, ʦʙˇʨʫʥ-

ʪʫʚʘʥʥʷ ʩʢʣʘʜʫ ʽ ʪʝʭʥʦʣʦʛʽʾ ʷʢʠʭ ʧʦʪʨʝʙʫʻ ʚʩʝʙʽʯʥʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʪʘ ʝʢʩ-

ʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. 

ȵɖɎɐɑɆɊ 1. ȲɋɘɔɊɎɝɓɎɏ ɕɫɊɛɫɊ Ɋɔ ɖɔɍɖɔɇɑɋɓɓɥ ɗɐɑɆɊə ɘɆ ɘɋɛ-
ɓɔɑɔɉɫɬ ɓɆɗɘɔɏɐɎ çȨɋɓɔɘɔɓè Ɋɑɥ ɑɫɐəɈɆɓɓɥ ɈɆɖɎɐɔɍɓɔɬ ɛɈɔɖɔɇɎ. 

ʆʩʪʘʥʥʽʤʠ ʨʦʢʘʤʠ ʚʽʜʤʽʯʘʻʪʴʩʷ ʯʽʪʢʘ ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʭʚʦʨʠʭ ʟ ʧʘʪʦʣʦʛʽʻʶ ʧʦʚʝʨʭʥʝʚʦ ʨʦʟʪʘʰʦʚʘʥʠʭ ʩʫʜʠʥ ʫ ʚʠʛʣʷʜʽ ʚʘʨʠʢʦʟʥʦʾ 

ʭʚʦʨʦʙʠ. 

ʌʣʝʙʦʪʨʦʧʥʘ ʪʝʨʘʧʽʷ ʻ ʜʫʞʝ ʪʨʠʚʘʣʠʤ ʧʨʦʮʝʩʦʤ, ʷʢʠʡ ʧʦʪʨʝʙʫʻ ʯʠʤʘ-

ʣʠʭ ʢʦʰʪʽʚ ʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʜʥʦʯʘʩʥʦ ʜʝʢʽʣʴʢʦʭ ʧʨʝʧʘʨʘʪʽʚ ʜʣʷ ʚʧʣʠʚʫ ʥʘ ʚʩʽ 

ʣʘʥʢʠ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ. ɼʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧʣʝʢʩʥʠʭ ʧʨʝʧʘʨʘ-

ʪʽʚ, ʷʢʽ ʤʘʪʠʤʫʪʴ ʚʠʩʦʢʫ ʬʘʨʤʘʢʦʣʦʛʽʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʪʘ ʤʽʥʽʤʘʣʴʥʽ ʧʦʙʽʯʥʽ 

ʝʬʝʢʪʠ ʧʨʠ ʜʦʚʛʦʪʨʠʚʘʣʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʽ, ʘ ʩʘʤʝ ï ʘʥʛʽʦʧʨʦʪʝʢʪʦʨʥʠʭ ʧʨʝʧʘ-
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ʨʘʪʽʚ ʟ ʃʈʉ, ʪʦʤʫ ʨʦʟʨʦʙʣʝʥʥʷ ʥʦʚʠʭ ʦʨʠʛʽʥʘʣʴʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʨʦʩʣʠʥʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ ʜʣʷ ʪʝʨʘʧʽʾ ʚʘʨʠʢʦʟʥʦʛʦ ʨʦʟʰʠʨʝʥʥʷ ʚʝʥ ʻ ʘʢʪʫʘʣʴʥʠʤ ʥʘʧʨʷʤ-

ʢʦʤ ʬʘʨʤʘʮʝʚʪʠʯʥʦʾ ʪʝʭʥʦʣʦʛʽʾ. 

ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʨʦʩʣʠʥʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʜʣʷ ʪʝʨʘʧʽʾ ʚʘʨʠʢʦʟʥʦʾ ʭʚʦʨʦʙʠ 

ʙʫʚ ʧʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʟ ʧʠʪʘʥʴ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ, ʝʪʽʦ-

ʣʦʛʽʾ, ʧʘʪʦʛʝʥʝʟʫ ʽ ʬʘʨʤʘʢʦʪʝʨʘʧʽʾ ʚʘʨʠʢʦʟʥʦʾ ʭʚʦʨʦʙʠ ʚʝʥ ʪʘ ʚʠʷʚʣʝʥʽ ʩʫʯʘʩʥʽ 

ʧʽʜʭʦʜʠ ʜʦ ʪʝʭʥʦʣʦʛʽʾ ʝʢʩʪʨʘʢʮʽʡʥʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʷʢʽ ʻ ʙʘʟʦʚʠʤʠ ʧʨʠ ʩʪʚʦʨʝʥʥʽ 

ʢʦʤʧʣʝʢʩʥʠʭ ʃʇ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʜʘʥʦʾ ʛʨʫʧʠ ʟʘʭʚʦʨʶʚʘʥʴ. ʇʨʦʧʦʥʫʻʪʴʩʷ ʜʣʷ 

ʦʟʥʘʡʦʤʣʝʥʥʷ ʨʦʟʨʦʙʣʝʥʠʡ ʤʝʪʦʜʦʣʦʛʽʯʥʠʡ ʧʽʜʭʽʜ ʟ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʩʢʣʘʜʫ ʪʘ 

ʨʦʟʨʦʙʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʩʢʣʘʜʥʦʾ ʥʘʩʪʦʡʢʠ çɺʝʥʦʪʦʥè ʟ ʘʢʪʠʚʥʠʤʠ ʢʦʤʧʦʥʝʥ-

ʪʘʤʠ ʣʽʢʘʨʩʴʢʠʭ ʨʦʩʣʠʥ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʚʘʨʠʢʦʟʥʦʾ ʭʚʦʨʦʙʠ ʚʝʥ, ʷʢʠʡ ʩʢʣʘʜʘ-

ʻʪʴʩʷ ʟ ʪʨʴʦʭ ʝʪʘʧʽʚ: 1) ʽʥʬʦʨʤʘʮʽʡʥʦ-ʧʦʰʫʢʦʚʦʛʦ; 2) ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ; 3) ʚʠ-

ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʪʘ ʬʘʨʤʘʢʦʣʦʛʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ. ɿʘʛʘʣʴʥʠʡ ʩʠʩ-

ʪʝʤʥʠʡ ʘʣʛʦʨʠʪʤ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʢʣʘʜʫ ʥʘʩʪʦʡʢʠ ʙʘʟʫʚʘʚʩʷ ʥʘ 

ʜʝʪʘʣʴʥʦʤʫ ʘʥʘʣʽʟʽ ʥʘʷʚʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʷʢ ʧʘʪʦʣʦʛʽʾ ʜʘʥʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ ʪʘʢ ʽ 

ʜʦʩʚʽʜʫ ʡʦʛʦ ʣʽʢʫʚʘʥʥʷ ʚ ʪʨʘʜʠʮʽʡʥʽʡ ʪʘ ʥʘʨʦʜʥʽʡ ʤʝʜʠʮʠʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʽ-

ʢʘʨʩʴʢʠʭ ʨʦʩʣʠʥ (ʨʠʩ. 1.1.). 

ʋ ʧʨʦʮʝʩʽ ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʦʛʦ ʚʽʜʙʦʨʫ ʙʫʣʦ ʚʨʘʭʦʚʘʥʦ ʩʪʫʧʽʥʴ ʧʦʰʠʨʝ-

ʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʽʢʘʨʩʴʢʦʾ ʩʠʨʦʚʠʥʠ ʧʨʠ ʚʘʨʠʢʦʟʥʽʡ ʭʚʦʨʦʙʽ ʚʝʥ ʷʢ ʧʨʠ 

ʩʫʧʫʪʥʽʡ ʬʘʨʤʘʢʦʪʝʨʘʧʽʾ, ʪʘʢ ʽ ʦʢʨʝʤʦ; ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʪʠʧʦʚʦʛʦ ʧʨʦʬʽʣʶ 

ʩʧʦʞʠʚʘʯʽʚ ʪʘ ʚʨʘʭʦʚʘʥʽ ʬʘʢʪʦʨʠ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʩʣʠʥ-

ʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʥʘ ʨʽʟʥʠʭ ʩʪʘʜʽʷʭ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʽʜʝʥʪʠʬʽʢʦʚʘʥʽ ʥʘʡʙʽʣʴʰ 

ʚʞʠʚʘʥʽ ʨʦʩʣʠʥʠ, ʧʦʢʘʟʘʥʥʷ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʤʦʞʣʠʚʠʡ ʚʧʣʠʚ ʥʘ ʧʝʨʝʙʽʛ 

ʭʚʦʨʦʙʠ. 

ʅʘ ʧʽʜʩʪʘʚʽ ʧʨʦʚʝʜʝʥʦʛʦ ʚʩʝʙʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʃʈʉ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ɹɸʈ ʜʦ ʩʢʣʘʜʫ ʨʦʩʣʠʥʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʜʣʷ ʣʽ-

ʢʫʚʘʥʥʷ ʚʘʨʠʢʦʟʥʦʾ ʭʚʦʨʦʙʠ ʚʝʥ ʚʢʣʶʯʝʥʦ 7 ʚʠʜʽʚ ʃʈʉ, ʱʦ ʤʘʶʪʴ ʜʦʩʪʘʪʥʶ 

ʩʠʨʦʚʠʥʥʫ ʙʘʟʫ ʚ ʋʢʨʘʾʥʽ. ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʫ ʩʢʣʘʜʽ ʨʦʩʣʠʥʥʦʛʦ 

ʢʦʤʧʣʝʢʩʫ ʦʙˇʨʫʥʪʦʚʘʥʦ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʢʣʽʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʦʾ ʦʮʽʥʢʠ ʬʘʨʤʘ-

ʢʦʪʝʨʘʧʽʾ ʥʘ ʚʘʨʠʢʦʟʥʫ ʭʚʦʨʦʙʫ ʚʝʥ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʽʚ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʘʥʘ-

ʣʽʟʫ, ʘ ʪʘʢʦʞ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʢʦʝʬʽʮʽʻʥʪʽʚ ʾʭ ʪʝʨʘʧʝʚʪʠʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ, %: 

ʧʣʦʜʠ ʛʽʨʢʦʢʘʰʪʘʥʫ ʟʚʠʯʘʡʥʦʛʦ 40 

ʧʣʦʜʠ ʩʦʬʦʨʠ ʷʧʦʥʩʴʢʦʾ   15 

ʧʣʦʜʠ ʚʽʚʩʘ ʧʦʩʽʚʥʦʛʦ   15 

ʣʠʩʪʷ ʣʽʱʠʥʠ ʟʚʠʯʘʡʥʦʾ  10 

ʧʣʦʜʠ ʛʦʨʦʙʠʥʠ ʟʚʠʯʘʡʥʦʾ  10 

ʪʨʘʚʘ ʙʫʨʢʫʥʫ ʣʽʢʘʨʩʴʢʦʛʦ    5 

ʪʨʘʚʘ ʯʠʩʪʦʪʽʣʫ ʚʝʣʠʢʦʛʦ    5 

ʅʘ ʥʘʩʪʫʧʥʦʤʫ ʝʪʘʧʽ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʦʙˇʨʫʥʪʦʚʘʥʦ ʚʠʙʽʨ ʦʩʥʦʚʥʠʭ 

ʬʘʢʪʦʨʽʚ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʦʚʥʦʪʫ ʝʢʩʪʨʘʢʮʽʾ ʦʙʨʘʥʦʛʦ ʨʦʩʣʠʥʥʦʛʦ ʢʦʤʧʣʝ-

ʢʩʫ: ʩʪʫʧʽʥʴ ʧʦʜʨʽʙʥʝʥʥʷ ʃʈʉ, ʚʠʜ ʝʢʩʪʨʘʛʝʥʪʫ, ʯʘʩ ʝʢʩʪʨʘʢʮʽʾ, ʩʧʽʚʚʽʜʥʦ-

ʰʝʥʥʷ ʩʠʨʦʚʠʥʘ : ʝʢʩʪʨʘʛʝʥʪ ʪʘ ʽʥʰʽ. 
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ʈʠʩ. 1.1. ɸʣʛʦʨʠʪʤ ʩʪʚʦʨʝʥʥʷ ʩʢʣʘʜʥʦʾ ʥʘʩʪʦʡʢʠ çɺʝʥʦʪʦʥè 

 

ɼʣʷ ʚʠʣʫʯʝʥʥʷ ɹɸʈ ʟ ʃʈʉ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʨʽʟʥʽ ʝʢʩʪʨʘʛʝʥʪʠ, ʷʢʽ ʧʽʜ-

ʨʦʟʜʽʣʷʶʪʴ ʟʘʣʝʞʥʦ ʚʽʜ ʚôʷʟʢʦʩʪʽ, ʪʝʤʧʝʨʘʪʫʨʠ ʢʠʧʽʥʥʷ, ʩʢʣʘʜʫ ʪʘ ʤʽʨʠ ʧʦʣʷ-

ʨʥʦʩʪʽ. ɺʨʘʭʦʚʫʶʯʠ ʩʢʣʘʜ ɹɸʈ ʣʽʢʘʨʩʴʢʦʾ ʩʠʨʦʚʠʥʠ, ʷʢʠʡ ʥʝʦʙʭʽʜʥʦ ʙʫʣʦ ʚʠ-

ʣʫʯʠʪʠ (ʢʫʤʘʨʠʥʦʚʽ ʛʣʽʢʦʟʠʜʠ, ʬʣʘʚʦʥʦʾʜʠ, ʜʫʙʽʣʴʥʽ ʨʝʯʦʚʠʥʠ, ʦʨʛʘʥʽʯʥʽ ʢʠʩ-

ʣʦʪʠ ʪʘ ʽʥ.) ʪʘ ʩʪʫʧʽʥʴ ʬʽʣʴʥʦʩʪʽ ʧʦʚʝʨʭʥʽ ʯʘʩʪʠʥʦʢ ʃʈʉ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, 

ʱʦ ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʷʢ ʝʢʩʪʨʘʛʝʥʪ ʚʦʜʥʦ-

ʝʪʘʥʦʣʴʥʽ ʩʫʤʽʰʽ. 

ɽʪʘʧ 1. 

ʆʙˇʨʫʥʪʫʚʘʥʥʷ 

ʩʢʣʘʜʫ 

ɸʥʘʣʽʟ ʧʘʪʦʣʦʛʽʾ 

ɺʠʟʥʘʯʝʥʥʷ ʩʢʣʘʜʫ 

ʃʈʉ 

ɼʦʩʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʃʈʉ 

ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ ʃʈʉ 

ʈʦʟʧʦʚʩʶʜʞʝʥʽʩʪʴ ʃʈʉ 

ɽʪʘʧ 2. 

ʈʦʟʨʦʙʣʝʥʥʷ 

ʨʘʮʽʦʥʘʣʴʥʦʾ 

ʪʝʭʥʦʣʦʛʽʾ 

ɺʠʙʽʨ ʝʢʩʪʨʘʛʝʥʪʫ ʪʘ 

ʡʦʛʦ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ɺʠʙʽʨ ʤʝʪʦʜʫ ʝʢʩʪ-

ʨʘʢʮʽʾ 

ɺʠʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥʶ 

ʧʦʜʨʽʙʥʝʥʥʷ ʃʈʉ 

ɺʠʟʥʘʯʝʥʥʷ ʩʧʽʚʚʽʜ-

ʥʦʰʝʥʥʷ ʃʈʉ : ʝʢʩʪ-

ʨʘʛʝʥʪ 

ʌʽʟʠʢʦ-ʭʽʤʽʯʥʽ: ʚʠʟʥʘ-

ʯʝʥʥʷ ʛʽʜʨʦʬʽʣʴʥʦʩʪʽ 

ʤʘʪʝʨʽʘʣʫ ʪʘ ʢʦʝʬʽʮʽʻʥ-

ʪʫ ʟʤʦʯʫʚʘʥʥʷ 

ʌʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʪʘ ʪʝʭ-

ʥʦʣʦʛʽʯʥʽ: ʚʠʟʥʘʯʝʥʥʷ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʦʢʨʝʤʦʛʦ 

ʚʠʜʫ ʃʈʉ, ʧʦʚʥʦʪʘ ʚʠ-

ʣʫʯʝʥʥʷ ɹɸʈ 

ɽʪʘʧ 3. 

ɺʠʟʥʘʯʝʥʥʷ 

ʧʘʨʘʤʝʪʨʽʚ 

ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ 

ʈʦʟʨʦʙʣʝʥʥʷ ʄʂʗ ʪʘ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʫʤʦʚ ʽ 

ʪʝʨʤʽʥʫ ʟʙʝʨʽʛʘʥʥʷ 

ʥʘʩʪʦʡʢʠ 

ʆʨʛʘʥʦʣʝʧʪʠʯʥʽ, ʬʽʟʠ-

ʢʦ-ʭʽʤʽʯʥʽ, ʭʽʤʽʯʥʽ: 

ʦʧʠʩ, ʭʨʦʤʘʪʦʛʨʘʬʽʷ, 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʽʷ ʪʘ 

ʽʥ.  
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ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʾʚ ʧʨʦʮʝʩʫ ʝʢʩʪʨʘʢʮʽʾ ʃʈʉ ʙʫʣʦ ʚʠʚʯʝʥʦ ʦʩʥʦʚ-

ʥʽ ʾʾ ʧʘʨʘʤʝʪʨʠ ï ʨʦʟʤʽʨ ʯʘʩʪʠʥʦʢ, ʩʪʫʧʽʥʴ ʧʦʜʨʽʙʥʝʥʥʷ, ʚʦʣʦʛʽʩʪʴ, ʷʢʽʩʥʠʡ ʪʘ 

ʢʽʣʴʢʽʩʥʠʡ ʩʢʣʘʜ ɹɸʈ, ʚʤʽʩʪ ʝʢʩʪʨʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ. ʆʜʝʨʞʘʥʽ ʜʘʥʽ ʜʦʟʚʦʣʠ-

ʣʠ ʩʪʚʝʨʜʞʫʚʘʪʠ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʟ ʚʠʟʥʘʯʝʥʥʷ ʦʧ-

ʪʠʤʘʣʴʥʠʭ ʫʤʦʚ ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʟʙʦʨʫ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʾ ʢʦʥʮʝʥʪ-

ʨʘʮʽʾ ʝʪʘʥʦʣʫ, ʯʘʩʫ ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʪʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʩʠʨʦʚʠʥʠ ʜʦ ʝʢʩʪʨʘʛʝʥ-

ʪʫ ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʤʝʪʦʜ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ ʟ ʚʠʢʦ-

ʨʠʩʪʘʥʥʷʤ ʪʨʠʬʘʢʪʦʨʥʦʛʦ ʧʣʘʥʫ. 

ʇʣʘʥ ʝʢʩʧʝʨʠʤʝʥʪʫ ʙʫʜʫʚʘʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʫ ʥʘʡʤʝʥʰʠʭ ʢʚʘ-

ʜʨʘʪʽʚ ʫ ʧʨʦʛʨʘʤʽ MathCad. ɼʣʷ ʧʦʚʥʦʛʦ ʬʘʢʪʦʨʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʙʫʣʦ ʧʨʦ-

ʚʝʜʝʥʦ 8 ʜʦʩʣʽʜʽʚ, ʱʦ ʜʦʨʽʚʥʶʻ 23. ʋʤʦʚʠ ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʧʦʚʠʥʥʽ ʟʘʜʦʚʦʣʴʥʷ-

ʪʠ ʢʽʣʴʢʦʤ ʧʦʢʘʟʥʠʢʘʤ ʦʜʥʦʯʘʩʥʦ, ʷʢʽ ˇʨʫʥʪʫʚʘʣʠʩʷ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʜʘʥʠʭ: 

ï ʚʤʽʩʪ ʝʪʘʥʦʣʫ ʚ ʤʝʞʘʭ 40-70ʦ; 

ï ʯʘʩ ʝʢʩʪʨʘʛʫʚʘʥʥʷ ï ʚʽʜ 24 ʜʦ 48 ʛʦʜʠʥ; 

ï ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʩʠʨʦʚʠʥʘ : ʝʢʩʪʨʘʛʝʥʪ ï 0,1-0,2. 

ʋ ʧʨʦʮʝʩʽ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʥʘʩʪʫʧʥʠʤ ʤʘʪʝʤʘʪʠʯʥʠʤ ʘʥʘʣʽ-

ʟʦʤ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʙʫʣʠ ʨʦʟʨʘʭʦʚʘʥʽ ʦʧʪʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʜʣʷ 

ʥʝʧʦʜʨʽʙʥʝʥʦʾ ʩʠʨʦʚʠʥʠ: ʧʦʚʥʦʪʘ ʚʠʩʥʘʞʫʚʘʥʥʷ ʨʦʩʣʠʥʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟʘʙʝʟ-

ʧʝʯʫʻʪʴʩʷ ʝʢʩʪʨʘʢʮʽʻʶ 40% ʝʪʘʥʦʣʦʤ ï ʦʧʪʠʤʘʣʴʥʠʡ ʯʘʩ ʦʪʨʠʤʘʥʥʷ ʚʠʪʞ̫ʢʠ 

ʩʢʣʘʜʘʻ 24 ʛʦʜʠʥʠ ï ʧʨʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ ʝʢʩʪʨʘʛʝʥʪʫ ʜʦ ʩʠʨʦʚʠʥʠ 1 : 10 ʧʦʢʘ-

ʟʥʠʢʠ ʚʤʽʩʪʫ ɹɸʈ ʪʘ ʩʫʭʦʛʦ ʟʘʣʠʰʢʫ ʻ ʤʘʢʩʠʤʘʣʴʥʠʤʠ. 

ʅʘʩʪʫʧʥʠʤ ʚʘʞʣʠʚʠʤ ʝʪʘʧʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴ-

ʥʦʛʦ ʩʪʫʧʝʥʶ ʧʦʜʨʽʙʥʝʥʥʷ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ, ʷʢʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʾʾ ʘʥʘʪʦʤʽʯ-

ʥʦʾ ʙʫʜʦʚʠ. ʇʦʜʨʽʙʥʝʥʥʷ ʧʦʚʠʥʥʦ ʙʫʪʠ ʪʘʢʠʤ, ʱʦʙ ʜʦʩʷʛʥʝʥʥʷ ʨʽʚʥʦʚʘʞʥʦʾ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ɹɸʈ ʜʣʷ ʚʩʽʭ ʚʠʜʽʚ ʃʈʉ ʚʽʜʙʫʚʘʣʦʩʴ ʦʜʥʦʯʘʩʥʦ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʯʘʩʫ ʜʦʩʷʛʥʝʥʥʷ ʨʽʚʥʦʚʘʞʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʩʽʭ ʩʢʣʘʜʦ-

ʚʠʭ ʦʙʨʘʥʦʾ ʩʠʨʦʚʠʥʠ ʧʨʦʚʝʜʝʥʦ ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʨʦʟʤʽʨʫ ʯʘʩʪʦʢ ʢʦʞʥʦʛʦ 

ʚʠʜʫ ʩʠʨʦʚʠʥʠ ʥʘ ʧʨʦʮʝʩ ʝʢʩʪʨʘʢʮʽʾ. ʗʢ ʝʢʩʪʨʘʛʝʥʪ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʝʪʘʥʦʣ 

40% ʢʦʥʮʝʥʪʨʘʮʽʾ. ʋ ʜʦʩʣʽʜʘʭ ʚʠʚʯʘʣʠ ʜʠʥʘʤʽʢʫ ʝʢʩʪʨʘʢʮʽʾ ʩʠʨʦʚʠʥʠ ʟ ʨʦʟʤʽ-

ʨʘʤʠ 1, 3, 5 ʽ 7 ʤʤ. ʆʮʽʥʢʫ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʚʦʜʠʣʠ ʟʘ ʚʠʭʦʜʦʤ ʝʢʩʪʨʘʢʪʠʚʥʠʭ 

ʪʘ ʙʘʣʘʩʪʥʠʭ ʨʝʯʦʚʠʥ ʧʨʠ ʨʽʟʥʦʤʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ ʩʠʨʦʚʠʥʠ ʽ ʝʢʩʪʨʘʛʝʥʪʫ ʪʘ 

ʯʘʩʫ ʝʢʩʪʨʘʢʮʽʾ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʦʜʝʨʞʘʥʠʭ ʜʘʥʠʭ ʤʝʪʦ-

ʜʦʤ ʥʘʡʤʝʥʰʠʭ ʢʚʘʜʨʘʪʽʚ ʟʘ ʜʦʧʦʤʦʛʦ ʧʨʦʛʨʘʤʠ MathCad ʽ ʥʘʩʪʫʧʥʦʛʦ ʘʥʘʣʽ-

ʟʫ ʦʜʝʨʞʘʥʠʭ ʨʽʚʥʷʥʴ ʨʝʛʨʝʩʽʾ ʧʽʜʪʚʝʨʜʞʝʥʦ, ʱʦ ʦʧʪʠʤʘʣʴʥʠʡ ʯʘʩ ʝʢʩʪʨʘʢʮʽʾ 

ʩʢʣʘʜʘʻ 24 ʛʦʜʠʥʠ, ʘ ʨʦʟʨʘʭʦʚʘʥʠʡ ʨʦʟʤʽʨ ʯʘʩʪʠʥʦʢ ʜʣʷ ʢʦʞʥʦʛʦ ʚʠʜʫ ʩʠʨʦ-

ʚʠʥʠ ʩʢʣʘʜʘʻ: 

ʧʣʦʜʠ ʛʽʨʢʦʢʘʰʪʘʥʫ ʟʚʠʯʘʡʥʦʛʦ ï 4,965 (~ 5,0) ʤʤ; 

ʧʣʦʜʠ ʩʦʬʦʨʠ ʷʧʦʥʩʴʢʦʾ   ï 4,965 (~ 5,0) ʤʤ; 

ʧʣʦʜʠ ʛʦʨʦʙʠʥʠ ʟʚʠʯʘʡʥʦʾ  ï 3,799 (~ 4,0) ʤʤ; 

ʧʣʦʜʠ ʚʽʚʩʘ ʧʦʩʽʚʥʦʛʦ   ï 4,761 (~ 5,0) ʤʤ; 

ʣʠʩʪʷ ʣʽʱʠʥʠ ʟʚʠʯʘʡʥʦʾ  ï 4,997 (~ 5,0) ʤʤ; 

ʪʨʘʚʘ ʙʫʨʢʫʥʫ ʣʽʢʘʨʩʴʢʦʛʦ  ï 4,438 (~ 4,0) ʤʤ; 

ʪʨʘʚʘ ʯʠʩʪʦʪʽʣʫ ʚʝʣʠʢʦʛʦ  ï 4,824 (~ 5,0) ʤʤ. 
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ʅʘ ʧʽʜʩʪʘʚʽ ʧʨʦʚʝʜʝʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʪʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʪʝʭʥʦʣʦʛʽʯʥʫ ʩʭʝʤʫ ʚʠʨʦʙʥʠʮʪʚʘ ʥʘʩʪʦʡʢʠ çɺʝʥʦʪʦʥè. ɼʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʤʝʪʦʜʽʚ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʧʨʝʧʘʨʘʪʫ ʷʢ ʫ ʧʨʦʮʝʩʽ ʧʨʠʛʦʪʫʚʘʥʥʷ, ʪʘʢ ʽ 

ʚ ʧʨʦʮʝʩʽ ʟʙʝʨʽʛʘʥʥʷ, ʘ ʪʘʢʦʞ ʟ ʤʝʪʦʶ ʩʪʚʦʨʝʥʥʷ ʄʂʗ ʥʘ ʧʨʝʧʘʨʘʪ ʧʽʜ ʥʘ-

ʟʚʦʶ çɺʝʥʦʪʦʥè ʙʫʣʠ ʨʦʟʨʦʙʣʝʥʽ ʤʝʪʦʜʠʢʠ ʡʦʛʦ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʪʘ ʢʽʣʴʢʽʩʥʦʛʦ 

ʘʥʘʣʽʟʫ. 

 
ʈʠʩ. 1.2. ʊʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ ʚʠʨʦʙʥʠʮʪʚʘ ʥʘʩʪʦʡʢʠ çɺʝʥʦʪʦʥè 

 

ȵɖɎɐɑɆɊ 2. ȨɎɍɓɆɝɋɓɓɥ ɈɕɑɎɈə ɘɋɛɓɔɑɔɉɫɝɓɎɛ ɚɆɐɘɔɖɫɈ ɓɆ 
ɈɎɖɔɇɓɎɜɘɈɔ ɐɔɒɕɑɋɐɗɓɔɉɔ ɖɫɊɐɔɉɔ ɋɐɗɘɖɆɐɘə ɕɎɌɒɔ ɘɆ ɉɔɖɔɇɎɓɎ.  

ɺʠʚʯʝʥʥʷ ʨʠʥʢʫ ʬʘʨʤʘʮʝʚʪʠʯʥʠʭ ʬʽʪʦʧʨʝʧʘʨʘʪʽʚ ʧʦʢʘʟʘʣʦ, ʱʦ ʚ ʋʢʨʘʾ-

ʥʽ ʚʽʜʩʫʪʥʽ ʃʇʈʇ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʛʝʣʴʤʽʥʪʦʟʽʚ. 


