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                     ɽʩʣʠ ʪʳ ʥʝ ʩʦʙʠʨʘʝʰʴʩʷ ʠʜʪʠ ʜʦ ʢʦʥʮʘ, ʪʦ ʟʘʯʝʤ ʠʜʸʰʴ ʚʦʦʙʱʝ?  

                                                                ɼʘʚʠʜ ɺʠʣʴʷ 

ʕʃʂʊʈʆɼʀʅɸʄʀʂɸ (ʇʆʉʊʆʗʅʅʓʁ ʕʃɽʂʊʈʀʏɽʉʂʀʁ ʊʆʂ) 

ɺʚʝʜʝʥʠʝ 

ʌʠʟʠʢʘ ʠʟʫʯʘʝʪ ʬʠʟʠʯʝʩʢʠʝ ʷʚʣʝʥʠʷ ʠ ʬʠʟʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ. ʊʨʘʜʠʮʠʦʥʥʳʡ 

ʧʫʪʴ ʧʦʟʥʘʥʠʷ ʚʝʜʝʪ ʦʪ ʥʘʙʣʶʜʝʥʠʷ ʬʠʟʠʯʝʩʢʦʛʦ ʷʚʣʝʥʠʷ ʢ ʧʦʩʪʨʦʝʥʠʶ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʡ ʜʘʥʥʦʝ ʷʚʣʝʥʠʝ 

ʚʦʩʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʣʘʙʦʨʘʪʦʨʠʠ. ɺ ʧʦʩʣʝʜʫʶʱʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʚʚʦʜʷʪʩʷ 

ʬʠʟʠʯʝʩʢʠʝ ʚʝʣʠʯʠʥʳ, ʢʘʢ ʩʚʦʡʩʪʚʘ ʦʙʲʝʢʪʘ ʠʣʠ ʧʨʦʠʩʭʦʜʷʱʝʛʦ ʩ ʥʠʤ 

ʧʨʦʮʝʩʩʘ, ʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʩʚʷʟʠ ʤʝʞʜʫ ʥʠʤʠ. ʂʘʞʜʫʶ ʪʘʢʫʶ ʩʚʷʟʴ, 

ʚʳʨʘʞʝʥʥʫʶ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʚ ʚʠʜʝ ʬʦʨʤʫʣʳ, ʫʨʘʚʥʝʥʠʷ ʠʣʠ ʛʨʘʬʠʢʘ, 

ʥʘʟʳʚʘʶʪ ʬʠʟʠʯʝʩʢʠʤ ʟʘʢʦʥʦʤ. ʅʝʢʦʪʦʨʳʝ ʟʘʢʦʥʳ, ʠʟ ʢʦʪʦʨʳʭ, ʧʨʠ ʠʭ 

ʧʨʠʤʝʥʝʥʠʠ ʢ ʢʦʥʢʨʝʪʥʳʤ ʬʠʟʠʯʝʩʢʠʤ ʦʙʲʝʢʪʘʤ, ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ (ʚʳʚʝʩʪʠ) 

ʚʩʝ ʦʩʪʘʣʴʥʳʝ, ʦʙʨʘʟʫʶʪ ʦʩʥʦʚʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʬʠʟʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ï ʝʝ ʷʜʨʦ. 

ʀʤʝʥʥʦ ʠʟ ʷʜʨʘ ʚʳʚʦʜʠʪʩʷ ʤʥʦʛʦʦʙʨʘʟʠʝ ʩʣʝʜʩʪʚʠʡ! [1,2] ʇʨʠʚʝʜʝʥʥʘʷ 

ʫʧʨʦʱʝʥʥʘʷ ʩʭʝʤʘ ʧʦʟʚʦʣʷʝʪ ʦʙʲʝʢʪʠʚʥʦ ʦʮʝʥʠʪʴ ʪʫ ʬʫʥʜʘʤʝʥʪʘʣʴʥʫʶ ʨʦʣʴ, 

ʢʦʪʦʨʘʷ ʧʨʠʥʘʜʣʝʞʠʪ ʬʠʟʠʯʝʩʢʠʤ ʚʝʣʠʯʠʥʘʤ ʚ ʧʨʦʮʝʩʩʝ ʥʘʫʯʥʦʛʦ ʧʦʟʥʘʥʠʷ ʠ ʚ 

ʧʨʦʮʝʩʩʝ ʠʟʫʯʝʥʠʷ ʬʠʟʠʢʠ. ʉ ʫʯʝʪʦʤ ʵʪʦʡ ʠʭ ʨʦʣʠ ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ 

ʬʠʟʠʢʘ ï ʥʘʫʢʘ ʦ ʬʠʟʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥʘʭ, ʠʭ ʠʟʤʝʥʝʥʠʷʭ ʠ ʩʚʷʟʷʭ ʤʝʞʜʫ 

ʥʠʤʠ. ʎʝʣʴ ʢʫʨʩʘ ʬʠʟʠʢʠ ï ʥʝ ʩʪʦʣʴʢʦ ʫʩʚʦʝʥʠʝ ʯʘʩʪʥʦʩʪʝʡ, ʩʢʦʣʴʢʦ 

ʧʦʩʪʠʞʝʥʠʝ ʤʝʪʦʜʦʚ ʬʠʟʠʢʠ ʠ ʬʠʟʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ ʤʠʨʘ. ɺʘʞʥʦʝ ʩʨʝʜʩʪʚʦ ʥʘ 

ʧʫʪʠ ʢ ʵʪʦʡ ʮʝʣʠ ï ʝʜʠʥʳʡ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʡ ʧʦʜʭʦʜ ʢ ʠʟʫʯʝʥʠʶ 

ʬʠʟʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ. ʏʪʦ ʞʝ ʪʘʢʦʝ ʬʠʟʠʯʝʩʢʘʷ ʚʝʣʠʯʠʥʘ? çɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ 

ʩʠʩʪʝʤʘ ʦʙʝʩʧʝʯʝʥʠʷ ʝʜʠʥʩʪʚʘ ʠʟʤʝʨʝʥʠʡ. ʄʝʪʨʦʣʦʛʠʷ. ʊʝʨʤʠʥʳ ʠ 

ʦʧʨʝʜʝʣʝʥʠʷ. ɻʆʉʊ 16263 ï 70è ī ʪʘʢ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʝʨʤʠʥ çʬʠʟʠʯʝʩʢʘʷ 

ʚʝʣʠʯʠʥʘè. ç2.1. ʌʠʟʠʯʝʩʢʘʷ ʚʝʣʠʯʠʥʘ. ʉʚʦʡʩʪʚʦ, ʦʙʱʝʝ ʚ ʢʘʯʝʩʪʚʝʥʥʦʤ 

ʦʪʥʦʰʝʥʠʠ ʤʥʦʛʠʤ ʬʠʟʠʯʝʩʢʠʤ ʦʙʲʝʢʪʘʤ (ʬʠʟʠʯʝʩʢʠʤ ʩʠʩʪʝʤʘʤ, ʠʭ 

ʩʦʩʪʦʷʥʠʷʤ ʠ ʧʨʦʠʩʭʦʜʷʱʠʤ ʚ ʥʠʭ ʧʨʦʮʝʩʩʘʤ), ʥʦ ʚ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ 

ʦʪʥʦʰʝʥʠʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ ʜʣʷ ʢʘʞʜʦʛʦ ʦʙʲʝʢʪʘè. ʍʦʪʷ ʬʦʨʤʫʣʠʨʦʚʢʘ ɻʆʉʊʘ 

ʪʦʯʥʦ ʫʢʘʟʳʚʘʝʪ ʩʤʳʩʣ ʵʪʦʛʦ ʧʦʥʷʪʠʷ, ʦʥʘ ʩʣʠʰʢʦʤ ʩʣʦʞʥʘ ʠ ʚ ʪʘʢʦʡ ʩʪʝʧʝʥʠ 

ʥʝ ʩʦʚʩʝʤ ʧʨʠʛʦʜʥʘ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʋʯʠʪʳʚʘʷ ʵʪʦ ʟʘʤʝʯʘʥʠʝ, 

ʪʝʨʤʠʥ çʬʠʟʠʯʝʩʢʘʷ ʚʝʣʠʯʠʥʘè ʢʨʘʪʢʦ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʪʘʢ: çʌʠʟʠʯʝʩʢʦʡ 

ʚʝʣʠʯʠʥʦʡ ʥʘʟʳʚʘʶʪ ʠʟʤʝʨʠʤʦʝ ʩʚʦʡʩʪʚʦ ʬʠʟʠʯʝʩʢʦʛʦ ʦʙʲʝʢʪʘ ʠʣʠ 

ʧʨʦʠʩʭʦʜʷʱʝʛʦ ʩ ʥʠʤ ʧʨʦʮʝʩʩʘè. ʊʘʢ ʫʞ ʫʩʪʨʦʝʥʦ ʥʘʰʝ ʤʳʰʣʝʥʠʝ, ʯʪʦ ʝʛʦ 

ʦʙʲʝʢʪʳ ʜʦʣʞʥʳ ʙʳʪʴ ʦʙʦʟʥʘʯʝʥʳ! ʀʤʝʥʥʦ ʦʙʨʘʟʳ ʧʦʥʷʪʠʡ ʩʦʩʪʘʚʣʷʶʪ 

ʙʘʟʦʚʫʶ ʦʩʥʦʚʫ ʬʠʟʠʯʝʩʢʦʛʦ ʟʥʘʥʠʷ. ʊʘʢʦʡ ʩʞʘʪʳʡ ʦʙʨʘʟ ʜʦʣʞʝʥ ʚʢʣʶʯʘʪʴ 

ʥʘʟʚʘʥʠʝ ʬʠʟʠʯʝʩʢʦʡ ʚʝʣʠʯʠʥʳ, ʝʝ ʦʙʦʟʥʘʯʝʥʠʝ, ʬʠʟʠʯʝʩʢʠʡ ʩʤʳʩʣ 

ʦʧʨʝʜʝʣʷʝʤʦʡ ʚʝʣʠʯʠʥʳ ʠ ʩʧʦʩʦʙ ʝʝ ʠʟʤʝʨʝʥʠʷ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʤʦʞʥʦ 
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ʧʨʝʜʣʦʞʠʪʴ ʧʨʦʩʪʦʡ ʘʣʛʦʨʠʪʤ ʦʧʨʝʜʝʣʝʥʠʷ ʬʠʟʠʯʝʩʢʦʡ ʚʝʣʠʯʠʥʳ: ʥʘʟʚʘʥʠʝ 

ʚʝʣʠʯʠʥʳ ï ʦʙʦʟʥʘʯʝʥʠʝ (ʚʝʢʪʦʨʥʘʷ ʠʣʠ ʩʢʘʣʷʨʥʘʷ) - ʢʘʯʝʩʪʚʝʥʥʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʩʚʦʡʩʪʚʘ (ʬʠʟʠʯʝʩʢʠʡ ʩʤʳʩʣ) - ʩʧʦʩʦʙ ʠʟʤʝʨʝʥʠʷ (ʧʨʷʤʦʡ ʠʣʠ 

ʢʦʩʚʝʥʥʳʡ). ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʧʨʠʤʝʥʝʥʠʷ ʜʘʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʜʘʜʠʤ 

ʦʧʨʝʜʝʣʝʥʠʝ ʤʘʛʥʠʪʥʦʡ ʠʥʜʫʢʮʠʠ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʙʳʪʴ ʩʦʦʙʱʝʥʦ ʫʯʘʱʠʤʩʷ 

ʧʦʩʣʝ ʠʟʫʯʝʥʠʷ ʜʘʥʥʦʛʦ ʩʚʦʡʩʪʚʘ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʠ ʠʭ ʦʟʥʘʢʦʤʣʝʥʠʷ ʩʦ 

ʩʧʦʩʦʙʦʤ ʝʛʦ ʠʟʤʝʨʝʥʠʷ. ʄʘʛʥʠʪʥʘʷ ʠʥʜʫʢʮʠʷ (ɺ
C
) ī ʩʚʦʡʩʪʚʦ ʤʘʛʥʠʪʥʦʛʦ 

ʧʦʣʷ ʦʢʘʟʳʚʘʪʴ ʥʘ ʨʘʤʢʫ ʩ ʪʦʢʦʤ ʦʨʠʝʥʪʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ, ʠʟʤʝʨʷʝʤʦʝ ʚ 

ʜʘʥʥʦʡ ʪʦʯʢʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʦʪʥʦʰʝʥʠʝʤ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʤʦʤʝʥʪʘ ʩʠʣ, ʜʝʡ-

ʩʪʚʫʶʱʠʭ ʥʘ ʨʘʤʢʫ ʩ ʪʦʢʦʤ, ʢ ʝʝ ʧʣʦʱʘʜʠ ʠ ʩʠʣʝ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ ʚ 

ʥʝʡ. ʇʦʩʣʝ ʠʟʫʯʝʥʠʷ ʩʠʣʳ ɸʤʧʝʨʘ, ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʠʦʙʨʝʪʘʝʪ ʩʣʝʜʫʶʱʝʝ 

ʩʦʜʝʨʞʘʥʠʝ: ʄʘʛʥʠʪʥʘʷ ʠʥʜʫʢʮʠʷ (ɺ
C
) ī ʩʚʦʡʩʪʚʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ 

ʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʧʨʦʚʦʜʥʠʢ ʩ ʪʦʢʦʤ ʩ ʥʝʢʦʪʦʨʦʡ ʩʠʣʦʡ, ʠʟʤʝʨʷʝʤʦʝ 

ʦʪʥʦʰʝʥʠʝʤ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʠʣʳ, ʜʝʡʩʪʚʫʶʱʝʡ ʚ ʜʘʥʥʦʡ ʪʦʯʢʝ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʘ ʧʨʦʚʦʜʥʠʢ, ʢ ʝʛʦ ʜʣʠʥʝ ʠ ʩʠʣʝ  ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ ʚ ʥʝʤ. 

ʇʦʩʣʝ ʠʟʫʯʝʥʠʷ ʩʠʣʳ ʃʦʨʝʥʮʘ ʦʧʨʝʜʝʣʝʥʠʝ ʵʪʦʛʦ ʧʦʥʷʪʠʷ ʧʨʠʦʙʨʝʪʘʝʪ 

ʟʘʢʦʥʯʝʥʥʳʡ ʚʠʜ: ʄʘʛʥʠʪʥʘʷ ʠʥʜʫʢʮʠʷ ( B
C
) ī ʩʚʦʡʩʪʚʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ 

ʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʜʚʠʞʫʱʫʶʩʷ ʟʘʨʷʞʝʥʥʫʶ ʯʘʩʪʠʮʫ ʩ ʥʝʢʦʪʦʨʦʡ ʩʠʣʦʡ, 

ʠʟʤʝʨʷʝʤʦʝ ʦʪʥʦʰʝʥʠʝʤ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʠʣʳ, ʜʝʡʩʪʚʫʶʱʝʡ ʚ ʜʘʥʥʦʡ 

ʪʦʯʢʝ ʥʘ ʜʚʠʞʫʱʫʶʩʷ ʟʘʨʷʞʝʥʥʫʶ ʯʘʩʪʠʮʫ, ʢ ʝʝ  ʟʘʨʷʜʫ ʠ ʩʢʦʨʦʩʪʠ. 

ʈʝʘʣʠʟʫʝʤʳʡ ʥʘʤʠ ʝʜʠʥʳʡ ʧʦʜʭʦʜ ʢ ʠʟʫʯʝʥʠʶ ʬʠʟʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ ʚ ʰʢʦʣʝ ʠ 

ʨʝʟʫʣʴʪʘʪʳ ʢʦʥʢʨʝʪʥʦʡ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʠ ʧʦʟʚʦʣʷʶʪ ʛʦʚʦʨʠʪʴ ʦ ʧʨʝʠ-

ʤʫɦʝʩʪʚʘʭ ʵʪʦʛʦ ʧʦʜʭʦʜʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʤʝʪʦʜʘʤʠ: 

¶ ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʚʝʣʠʯʠʥʳ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʜʠʥ ʪʝʨʤʠʥ ï çʩʚʦʡʩʪʚʦè. 

¶ ʌʦʨʤʠʨʫʝʪʩʷ ʘʣʛʦʨʠʪʤ ʠʟʫʯʝʥʠʷ ʚʝʣʠʯʠʥʳ ʠ ʝʝ ʦʧʨʝʜʝʣʝʥʠʷ. 

¶ ɺ ʦʧʨʝʜʝʣʝʥʠʠ ʫʢʘʟʳʚʘʝʪʩʷ ʬʠʟʠʯʝʩʢʠʡ ʩʤʳʩʣ ʚʝʣʠʯʠʥʳ ʠ ʩʧʦʩʦʙ ʝʝ 

ʠʟʤʝʨʝʥʠʷ. 

¶ ɺ ʧʨʦʮʝʩʩʝ ʠʟʫʯʝʥʠʷ ʚʝʣʠʯʠʥʳ ʩʦʟʜʘʝʪʩʷ ʝʝ ʟʨʠʪʝʣʴʥʳʡ ʦʙʨʘʟ. 

¶ ɸʥʘʣʦʛʠʯʥʳʡ ʧʦʜʭʦʜ ʤʦʞʥʦ ʨʘʩʧʨʦʩʪʨʘʥʠʪʴ ʠ ʥʘ ʜʨʫʛʠʝ ʩʪʨʫʢʪʫʨʥʳʝ 

ʝʜʠʥʠʮʳ ʟʥʘʥʠʷ: ʦʙʲʝʢʪʳ, ʷʚʣʝʥʠʷ, ʟʘʢʦʥʳ, ʪʝʦʨʠʠ, ʧʨʠʙʦʨʳ, ʝʜʠʥʠʮʳ 

ʚʝʣʠʯʠʥ. 

ʇʨʠʥʷʚ ʵʪʠ ʫʪʚʝʨʞʜʝʥʠʷ ʟʘ ʘʢʩʠʦʤʳ, ʧʦʧʨʦʙʫʶ ʥʘ ʧʨʠʤʝʨʘʭ ʚ ʢʥʠʛʝ ʧʦʢʘʟʘʪʴ, 

ʢʘʢ ʤʝʪʦʜʠʯʝʩʢʠ ʧʨʘʚʠʣʴʥʦ ʤʦʞʥʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʵʪʠ ʮʝʣʦʩʪʥʳʝ ʦʙʨʘʟʳ. 

ʋʯʠʪʝʣʴ ʬʠʟʠʢʠ ʅɹʄʆʋ "ɻʠʤʥʘʟʠʷ ˉ 44"                    ɸ. ʅʘʡʜʠʥ 
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 ʇʨʠʨʦʜʘ - ʝʜʠʥʩʪʚʝʥʥʘʷ ʢʥʠʛʘ, ʢʘʞʜʘʷ ʩʪʨʘ-

ʥʠʮʘ ʢʦʪʦʨʦʡ ʧʦʣʥʘ ʛʣʫʙʦʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ. 

                                         ɻʘʣʠʣʝʡ 

                                                                    ɺʩʸ ʤʠʨʦʟʜʘʥʴʝ ʛʦʚʦʨʷʱʠʡ ɼʫʭ 

ʀ ʧʝʩʥʷ ɾʠʟʥʠ ʣʴʸʪʩʷ ʤʠʨʫ ʚʩʣʫʭ. 

ʀʙʥ-ʘʣʴ-ʌʘʨʠʜ çɹʦʣʴʰʘʷ ʢʘʩʳʜʘè 

ʅʝ ʠʜʠ ʪʫʜʘ, ʢʫʜʘ ʚʝʜʝʪ ʜʦʨʦʛʘ. ʀʜʠ ʪʫʜʘ, ʛʜʝ ʜʦʨʦʛʠ ʥʝʪ, ʠ ʦʩʪʘʚʴ ʩʚʦʡ ʩʣʝʜ.  

                                                                            ʈʘʣʴʬ ʋʦʣʜʦ ʕʤʝʨʩʦʥ 

 

ʇʈʀʄɽʈʅʓɽ ʇʃɸʅʓ ʋʈʆʂʆɺ ʇʆ ʊɽʄɽ: 

ʇʆʉʊʆʗʅʅʓʁ ʕʃɽʂʊʈʀʏɽʉʂʀʁ ʊʆʂ 

ʋ ʬʠʟʠʢʦʚ ʝʩʪʴ ʧʨʠʚʳʯʢʘ ʙʨʘʪʴ ʧʨʦʩʪʝʡʰʠʡ ʧʨʠʤʝʨ 

ʢʘʢʦʛʦ-ʪʦ ʷʚʣʝʥʠʷ ʠ ʥʘʟʳʚʘʪʴ ʝʛʦ çʬʠʟʠʢʦʡè, ʘ ʧʨʠʤʝʨʳ 

ʧʦʩʣʦʞʥʝʝ ʦʪʜʘʚʘʪʴ ʥʘ ʨʘʩʪʝʨʟʘʥʠʝ ʜʨʫʛʠʤ ʥʘʫʢʘʤé  

                                                                                   ʈʠʯʘʨʜ ʌʝʡʥʤʘʥ 

ʏʝʤ ʟʘʧʦʤʥʠʣʩʷ ʫʰʝʜʰʠʡ ʛʦʜ ʚ ʤʠʨʝ ʬʠʟʠʢʠ? ʈʝʰʝʥʠʝʤ ʧʨʦʙʣʝʤʳ ʨʘʜʠʫʩʘ 

ʧʨʦʪʦʥʘ. ɼʦʩʪʠʞʝʥʠʝʤ ʩʚʝʨʭʧʨʦʚʦʜʠʤʦʩʪʠ ʧʨʠ ï13 ÁC (ʧʨʘʚʜʘ, ʧʨʠ ʜʘʚʣʝʥʠʠ ʚ 

ʤʠʣʣʠʦʥ ʘʪʤʦʩʬʝʨ). ʉʦʟʜʘʥʠʝʤ ʩʘʤʦʛʦ ʤʦʱʥʦʛʦ ʤʘʛʥʠʪʘ ʚʦ ʌʣʦʨʠʜʝ ʠ ʩʘʤʦʛʦ 

ʤʦʱʥʦʛʦ ʣʘʟʝʨʘ ʚ ʈʫʤʳʥʠʠ. ʀ ʢʦʥʝʯʥʦ, ʟʘʷʚʣʝʥʠʝʤ Google ʦ ʪʦʤ, ʯʪʦ 

ʢʚʘʥʪʦʚʳʝ ʢʦʤʧʴʶʪʝʨʳ ʜʦʩʪʠʛʣʠ ʢʚʘʥʪʦʚʦʛʦ ʧʨʝʚʦʩʭʦʜʩʪʚʘ.  
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              ʈʘʜʦʩʪʴ ʚʠʜʝʪʴ ʠ ʧʦʥʠʤʘʪʴ, ʝʩʪʴ ʩʘʤʳʡ ʧʨʝʢʨʘʩʥʳʡ ʜʘʨ ʧʨʠʨʦʜʳ. 

                                               ɸ. ʕʡʥʰʪʝʡʥ 

                   ʉʀʃɸ ʕʃɽʂʊʈʀʏɽʉʂʆɻʆ ʊʆʂɸ 
                                 ʏʪʦ ʪʘʢʦʝ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢ? 

ʎɽʃʔ ʋʈʆʂɸ: ʈʘʟʚʠʪʴ ʧʦʥʷʪʠʝ "ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢ". ʇʦʟʥʘʢʦʤʠʪʴ ʫʯʝʥʠʢʦʚ ʩ 

ʦʩʥʦʚʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ - ʩʠʣʦʡ ʪʦʢʘ. ʅʘʫʯʠʪʴ ʠʭ 

ʧʨʦʠʟʚʦʜʠʪʴ ʠʟʤʝʨʝʥʠʝ ʩʠʣʳ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ ʧʦ ʝʛʦ ʜʝʡʩʪʚʠʷʤ. 

ʊʀʇ ʋʈʆʂɸ: ʣʝʢʮʠʷ. 

ʆɹʆʈʋɼʆɺɸʅʀɽ: ʘʤʧʝʨʤʝʪʨ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʳʡ, ʣɻʝʢʪʨʦʤʘʛʥʠʪ ʨʘʟʙʦʨʥʳʡ, 

ʤʘʛʥʠʪʥʘʷ ʩʪʨʝʣʢʘ ʥʘ ʧʦʜʩʪʘʚʢʝ, ʚʘʥʥʘ ʵʣʝʢʪʨʦʣʠʪʠʯʝʩʢʘʷ ʝ ʨʘʩʪʚʦʨʦʤ ʤʝʜʥʦʛʦ 

ʢʫʧʦʨʦʩʘ, ʣʘʤʧʘ ʥʘ ʧʦʜʩʪʘʚʢʝ, ʙʣʦʢ ʧʠʪʘʥʠʷ, ʵʣʝʢʪʨʦʜʳ ʫʛʦʣʴʥʳʝ. 

ʇʃɸʅ ʋʈʆʂɸ:           

1. ɺʩʪʫʧʠʪʝʣʴʥʘʷ ʯʘʩʪʴ  

2. ʃʝʢʮʠʷ   

3. ɿʘʢʨʝʧʣʝʥʠʝ     

4. ɿʘʜʘʥʠʝ ʥʘ ʜʦʤ  

II . ɺ ʨʘʟʜʝʣʝ "ʕʣʝʢʪʨʦʩʪʘʪʠʢʘ" ʠʟʫʯʘʣʦʩʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʥʝʧʦʜʚʠʞʥʳʭ ʟʘʨʷʞʝʥʥʳʭ ʪʝʣ 
ʧʦʩʨʝʜʩʪʚʦʤ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʠʭ ʧʦʣʝʡ.  

ɺ ʨʘʟʜʝʣʝ "ʇʦʩʪʦʷʥʥʳʡ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢ" ʤʳ ʙʫʜʝʤ ʠʟʫʯʘʪʴ ʜʚʠʞʝʥʠʝ 

ʟʘʨʷʞʝʥʥʳʭ ʯʘʩʪʠʮ ʩ ʧʦʩʪʦʷʥʥʦʡ ʩʢʦʨʦʩʪʴʶ ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʵʪʠʤ ʜʚʠʞʝʥʠʝʤ 

ʵʬʬʝʢʪʳ: ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʨʦʚʦʜʥʠʢʦʚ ʩ ʪʦʢʦʤ, ʜʝʡʩʪʚʠʝ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʥʘ 

ʜʚʠʞʫʱʠʝʩʷ ʟʘʨʷʞʝʥʥʳʝ ʯʘʩʪʠʮʳ, ʤʘʛʥʠʪʥʳʝ ʩʚʦʡʩʪʚʘ ʚʝʱʝʩʪʚʘ. 

ʏʪʦ ʪʘʢʦʝ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢ? ɼʝʤʦʥʩʪʨʘʮʠʷ ʩ ʜʚʫʤʷ ʵʣʝʢʪʨʦʤʝʪʨʘʤʠ, ʦʜʠʥ ʠʟ ʩʬʝʨʠʯʝʩʢʠʭ 

ʢʦʥʜʫʢʪʦʨʦʚ ʟʘʨʷʞʝʥ ʦʪʨʠʮʘʪʝʣʴʥʦ. ɼʦ ʩʦʝʜʠʥʝʥʠʷ ʢʦʥʜʫʢʪʦʨʦʚ ʤʝʪʘʣʣʠʯʝʩʢʠʤ 

ʧʨʦʚʦʜʥʠʢʦʤ ʩʚʦʙʦʜʥʳʝ ʟʘʨʷʜʳ ʚ ʥʝʤ ʜʚʠʛʘʣʠʩʴ ʭʘʦʪʠʯʝʩʢʠ, ʦʜʥʘʢʦ ʧʦʩʣʝ ʩʦʝʜʠʥʝʥʠʷ ʠʭ 

ʭʘʦʪʠʯʝʩʢʦʝ ʜʚʠʞʝʥʠʝ ʩʤʝʥʠʣʦʩʴ ʫʧʦʨʷʜʦʯʝʥʥʳʤ. ʇʦʯʝʤʫ? ʍʘʦʪʠʯʝʩʢʦʝ, ʫʧʦʨʷʜʦʯʝʥʥʦʝ ʠ 

ʥʘʧʨʘʚʣʝʥʥʦʝ ʜʚʠʞʝʥʠʝ ʯʘʩʪʠʮ (ʧʨʠʤʝʨ ʩ ʧʯʝʣʘʤʠ, ʢʨʳʣʳʰʢʠ ʢʦʪʦʨʳʭ ʥʝʩʫʪ ʵʣʝʢʪʨʠʯʝʩʢʠʡ 

ʟʘʨʷʜ). ʊʘʢʦʝ ʠʭ ʫʧʦʨʷʜʦʯʝʥʥʦʝ ʦʜʥʦʩʪʦʨʦʥʥʝʝ ʜʚʠʞʝʥʠʝ ʥʘʟʳʚʘʝʪʩʷ ʧʦʩʪʦʷʥʥʳʤ ʪʦʢʦʤ. 

ʕʣʝʢʪʨʠʯʝʩʢʠʤ ʪʦʢʦʤ ʥʘʟʳʚʘʶʪ ʫʧʦʨʷʜʦʯʝʥʥʦʝ ʠʣʠ ʥʘʧʨʘʚʣʝʥʥʦʝ 

ʜʚʠʞʝʥʠʝ ʩʚʦʙʦʜʥʳʭ ʟʘʨʷʞʝʥʥʳʭ ʯʘʩʪʠʮ ʚ ʩʨʝʜʝ.  

ʕʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢ ʦʙʣʘʜʘʝʪ ʩʚʦʡʩʪʚʦʤ ʧʝʨʝʥʦʩʠʪʴ 

ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʟʘʨʷʜ ʯʝʨʝʟ ʧʦʧʝʨʝʯʥʦʝ 

ʩʝʯʝʥʠʝ ʧʨʦʚʦʜʥʠʢʘ. ɿʘ ʥʘʧʨʘʚʣʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ 

ʪʦʢʘ ʧʨʠʥʷʪʦ ʥʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ ʧʦʣʦʞʠʪʝʣʴʥʦ 

ʟʘʨʷʞʝʥʥʳʭ ʯʘʩʪʠʮ ʚ ʩʨʝʜʝ ʠʣʠ ʥʘʧʨʘʚʣʝʥʠʝ, 

ʦʙʨʘʪʥʦʝ ʜʚʠʞʝʥʠʶ ʦʪʨʠʮʘʪʝʣʴʥʦ ʟʘʨʷʞʝʥʥʳʭ 

ʯʘʩʪʠʮ.  

ʇʨʦʩʪʝʡʰʘʷ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʮʝʧʴ (ʩʭʝʤʘ ʥʘ ʜʦʩʢʝ). ʇʝʨʝʭʦʜ 

ʵʣʝʢʪʨʦʥʘ ʩ ʢʣʝʤʤʳ "-" ʥʘ ʢʣʝʤʤʫ "+" ʠʩʪʦʯʥʠʢʘ ʪʦʢʘ 

ʵʢʚʠʚʘʣʝʥʪʝʥ ʧʝʨʝʥʦʩʫ ʵʣʝʤʝʥʪʘʨʥʦʛʦ ʟʘʨʷʜʘ ʝ ʩ ʢʣʝʤʤʳ "+" ʥʘ 

ʢʣʝʤʤʫ "-". ɽʩʣʠ ʟʘ ʚʨʝʤʷ t ʯʝʨʝʟ ʩʧʠʨʘʣʴ ʣʘʤʧʦʯʢʠ ʧʨʦʰʣʦ N 

ʵʣʝʢʪʨʦʥʦʚ, ʪʦ q = Ne ʠ I = .
t

Ne

t

q
=  ɽʜʠʥʠʮʘ ʩʠʣʳ ʪʦʢʘ ʚ ʉʠ: 1 ɸ 

= 1 ʂʣ/ʩ. ʏʪʦʙʳ ʠʟʤʝʨʠʪʴ ʩʠʣʫ ʪʦʢʘ, ʥʝʦʙʭʦʜʠʤʦ ʠʟʤʝʨʠʪʴ N ʠ t. ʄʦʞʥʦ ʣʠ ʵʪʦ ʩʜʝʣʘʪʴ? ʅʝʪ! 

100ʝ -100ʝ 

99ʝ - 99ʝ 

-ʝ 

I 

+ʝ 
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+ 

+ 
+ 

-ʝ 
-ʝ 

+ 

+ 
+ 

+ʝ 
+ʝ 
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ʇʦʯʝʤʫ? ʅʝʚʦʟʤʦʞʥʦ ʩʦʩʯʠʪʘʪʴ ʯʠʩʣʦ ʵʣʝʢʪʨʦʥʦʚ?! 

ɼʝʤʦʥʩʪʨʘʮʠʷ ʪʝʧʣʦʚʦʛʦ ʜʝʡʩʪʚʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ. 

ɿʘʚʠʩʠʪ ʣʠ ʪʝʧʣʦʚʦʝ ʜʝʡʩʪʚʠʝ ʦʪ ʥʘʧʨʘʚʣʝʥʠʷ ʪʦʢʘ? ʆʪ 

ʩʠʣʳ ʪʦʢʘ? RtIQ 2= . ʄʦʞʥʦ ʣʠ ʠʟʤʝʨʠʪʴ ʩʠʣʫ ʪʦʢʘ ʚ 

ʧʨʦʚʦʜʥʠʢʝ ʧʦ ʝʛʦ ʪʝʧʣʦʚʦʤʫ ʜʝʡʩʪʚʠʶ? ɼʘ, ʥʦ ʤʝʪʦʜ ʥʝ 

ʦʧʝʨʘʪʠʚʝʥ ʠ ʦʯʝʥʴ ʥʝʪʦʯʝʥ! ʇʦʯʝʤʫ? 

ɼʝʤʦʥʩʪʨʘʮʠʷ ʭʠʤʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ 

ʪʦʢʘ? ɿʘʚʠʩʠʪ ʣʠ ʭʠʤʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ 

ʪʦʢʘ ʦʪ ʝʛʦ ʥʘʧʨʘʚʣʝʥʠʷ? ɼʘ! ʂʘʪʦʜ ʠ ʘʥʦʜ.  

ɻʨʝʯʝʩʢʦʝ çʢʘʪʦʜʦʩè (kathodos) ʦʟʥʘʯʘʝʪ ʩʭʦʞʜʝʥʠʝ, ʩʧʫʩʢ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ çʘʥʦʜʦʩè (anodos) ð ʧʫʪʴ ʚʚʝʨʭ.  

ʄʝʪʘʣʣ ʚʩʝʛʜʘ ʚʳʜʝʣʷʝʪʩʷ ʥʘ ʢʘʪʦʜʝ! ʄʘʩʩʘ 

ʚʳʜʝʣʠʚʰʝʛʦʩʷ ʥʘ ʢʘʪʦʜʝ ʤʝʪʘʣʣʘ m = NĿm0, ʧʝʨʝʥʝʩʝʥʥʳʡ ʟʘʨʷʜ q = NĿq0. 

ʆʙʲʝʜʠʥʷʷ, ʧʦʣʫʯʠʤ: m = .
0

0 kItkqq
q

m
==  ʉʠʣʘ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ (I) - ʩʚʦʡʩʪʚʦ 

ʪʦʢʘ ʧʝʨʝʥʦʩʠʪʴ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʟʘʨʷʜ, ʠʟʤʝʨʷʝʤʦʝ ʦʪʥʦʰʝʥʠʝʤ ʧʝʨʝʥʝʩʝʥʥʦʛʦ ʟʘ 

ʜʘʥʥʳʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ʟʘʨʷʜʘ, ʢ ʵʪʦʤʫ ʧʨʦʤʝʞʫʪʢʫ ʚʨʝʤʝʥʠ. 
ʄʦʞʥʦ ʣʠ ʫʩʪʘʥʦʚʠʪʴ ʝʜʠʥʠʮʫ ʩʠʣʳ ʪʦʢʘ ʧʦ ʝʛʦ ʭʠʤʠʯʝʩʢʦʤʫ ʜʝʡʩʪʚʠʶ? ɼʘ! 

ʇʦʯʝʤʫ ʵʪʦʪ ʤʝʪʦʜ ʥʝ ʦʧʝʨʘʪʠʚʝʥ? ɼʝʤʦʥʩʪʨʘʮʠʷ ʤʘʛʥʠʪʥʦʛʦ ʜʝʡʩʪʚʠʷ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ. ɿʘʚʠʩʠʪ ʣʠ ʤʘʛʥʠʪʥʦʝ ʜʝʡʩʪʚʠʝ ʦʪ ʥʘʧʨʘʚʣʝʥʠʷ ʪʦʢʘ ʚ 

ʧʨʦʚʦʜʥʠʢʝ? ɼʘ! ɸ ʦʪ ʩʠʣʳ ʪʦʢʘ? ɼʘ! ɽʜʠʥʠʮʘ ʩʠʣʳ ʪʦʢʘ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʘʷ ʧʦ 

ʝʛʦ ʤʘʛʥʠʪʥʦʤʫ ʜʝʡʩʪʚʠʶ (ʜʝʤʦʥʩʪʨʘʮʠʷ ʦʧʳʪʘ ʕʨʩʪʝʜʘ). ʉʠʣʘ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ 

ʪʦʢʘ (I) - ʩʚʦʡʩʪʚʦ ʪʦʢʘ ʧʝʨʝʥʦʩʠʪʴ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʟʘʨʷʜ, ʠʟʤʝʨʷʝʤʦʝ ʧʦ 

ʝʛʦ ʤʘʛʥʠʪʥʦʤʫ ʜʝʡʩʪʚʠʶ ʚ ʘʤʧʝʨʘʭ. 

ʇʦʯʝʤʫ ʝʜʠʥʠʮʫ ʩʠʣʳ ʪʦʢʘ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʧʦ ʝʛʦ ʤʘʛʥʠʪʥʦʤʫ ʜʝʡʩʪʚʠʶ?  

ʇʨʠʙʦʨ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʩʠʣʳ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ - ʘʤʧʝʨʤʝʪʨ. ɸʙʩʦʣʶʪʥʘ ʧʦʛʨʝʰʥʦʩʪʴ ʧʨʠ 

ʠʟʤʝʨʝʥʠʠ ʩʠʣʳ ʪʦʢʘ ʣʘʙʦʨʘʪʦʨʥʳʤ ʘʤʧʝʨʤʝʪʨʦʤ: ID= 0,05 ɸ.  

ʀʟʤʝʨʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʟʘʨʷʜʘ: q = IĿt. ɽʜʠʥʠʮʘ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʟʘʨʷʜʘ ʚ ʉʠ: 1 ʂʣ = 1 ɸĿ1 ʩ. ɻʨʘʬʠʢ ʩʠʣʳ 

ʪʦʢʘ. ʇʝʨʝʥʝʩʝʥʥʳʡ ʪʦʢʦʤ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʟʘʨʷʜ ʨʘʚʝʥ 

ʧʣʦʱʘʜʠ ʬʠʛʫʨʳ ʧʦʜ ʛʨʘʬʠʢʦʤ ʩʠʣʳ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ ʚ 

ʢʦʦʨʜʠʥʘʪʘʭ I, t. 

ʌʦʨʤʫʣʘ ʜʣʷ ʩʠʣʳ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ ʚ ʧʨʦʚʦʜʥʠʢʝ: SnqI u0= . 

ɽʩʣʠ I = 1 ɸ, S = 1 ʤʤ
2
, n = 8,5 Ŀ10

28
 ʤ

-3
 (ʤʝʜʴ), ʪʦ u = 0,07 Ŀ10

-3
 ʤ/ʩ. 

ʂʘʢʫʶ ʨʦʣʴ ʚ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ ʠʛʨʘʝʪ ʠʩʪʦʯʥʠʢ ʪʦʢʘ? ʇʦʪʝʥʮʠʘʣ ʢʘʢʦʡ ʠʟ ʢʣʝʤʤ 

ʠʩʪʦʯʥʠʢʘ ʪʦʢʘ ʚʳʰʝ ʠ ʥʘ ʩʢʦʣʴʢʦ, ʝʩʣʠ ʥʘʧʨʷʞʝʥʠʝ ʤʝʞʜʫ ʥʠʤʠ 10 ɺ, 4,5 ɺ? ʇʦʪʝʥʮʠʘʣʴʥʘʷ 

ʵʥʝʨʛʠʷ ʵʣʝʢʪʨʦʥʘ ʥʘ ʢʣʝʤʤʝ "-" ʠʩʪʦʯʥʠʢʘ ʪʦʢʘ ʧʦʣʦʞʠʪʝʣʴʥʘʷ, ʘ ʥʘ ʢʣʝʤʤʝ "+" 

ʦʪʨʠʮʘʪʝʣʴʥʘʷ. ʇʨʠ ʟʘʤʢʥʫʪʦʡ ʚʥʝʰʥʝʡ ʮʝʧʠ ʵʣʝʢʪʨʦʥʳ çʧʘʜʘʶʪè ʩ ʢʣʝʤʤʳ "-" ʥʘ ʢʣʝʤʤʫ 

"+", ʧʝʨʝʥʦʩʷ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʟʘʨʷʜ. ɺʥʫʪʨʠ ʠʩʪʦʯʥʠʢʘ ʪʦʢʘ ʩʪʦʨʦʥʥʠʝ ʩʠʣʳ ʧʝʨʝʤʝʱʘʶʪ 

ʵʣʝʢʪʨʦʥʳ ʚ ʦʙʨʘʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʩʦʦʙʱʘʷ ʠʤ ʵʥʝʨʛʠʶ. ʅʘ ʢʘʢʦʡ ʠʟ ʢʣʝʤʤ ʠʩʪʦʯʥʠʢʘ ʪʦʢʘ 

ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʟʘʨʷʜ 1 ʂʣ ʠʤʝʝʪ ʙʦʣʴʰʫʶ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʵʥʝʨʛʠʶ ʠ ʥʘʩʢʦʣʴʢʦ ʙʦʣʴʰʫʶ? 

ʂʘʢʫʶ ʨʘʙʦʪʫ ʧʨʦʠʟʚʝʜʝʪ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ, ʧʝʨʝʤʝʱʘʷ ʟʘʨʷʜ q ʤʝʞʜʫ ʢʣʝʤʤʘʤʠ 

ʠʩʪʦʯʥʠʢʘ ʪʦʢʘ? 

 

0q
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u
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ʂʘʢʦʚ ʭʘʨʘʢʪʝʨ "ʧʘʜʝʥʠʷ" ʟʘʨʷʞʝʥʥʳʭ ʯʘʩʪʠʮ ʩ ʢʣʝʤʤʳ "+" ʥʘ ʢʣʝʤʤʫ "-" 

ʠʩʪʦʯʥʠʢʘ ʪʦʢʘ ʚ ʩʨʝʜʝ, ʦʢʘʟʳʚʘʶʱʝʡ ʩʦʧʨʦʪʠʚʣʝʥʠʝ? 

 ʋʩʣʦʚʠʷ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʪʦʢʘ ʚ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ: 

¶ ʎʝʧʴ ʜʦʣʞʥʘ ʙʳʪʴ ʩʦʩʪʘʚʣʝʥʘ ʠʟ ʧʨʦʚʦʜʷʱʠʭ ʪʦʢ ʵʣʝʤʝʥʪʦʚ. 

¶ ʅʘʣʠʯʠʝ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʢʣʝʤʤʘʭ (ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʚ ʧʨʦʚʦʜʥʠʢʝ). 

ɽʩʣʠ ʚ ʧʨʦʚʦʜʝ ʝʩʪʴ ʭʦʪʷ ʙʳ ʢʨʦʰʝʯʥʳʡ ʨʘʟʨʳʚ, ʩʦʦʙʱʝʥʠʝ ʥʝ 

ʨʘʩʧʨʦʩʪʨʘʥʠʪʩʷ, ʢʘʢ ʢʨʠʢ ʥʘ ʃʫʥʝ, ʣʠʰʝʥʥʦʡ ʘʪʤʦʩʬʝʨʳ.  

ʇʨʠʙʦʨ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ - ʚʦʣʴʪʤʝʪʨ. ɸʙʩʦʣʶʪʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ 

ʧʨʠ ʠʟʤʝʨʝʥʠʠ ʥʘʧʨʷʞʝʥʠʷ ʣʘʙʦʨʘʪʦʨʥʳʤ ʚʦʣʴʪʤʝʪʨʦʤ: ȹU = 0,1 ɺ.  

I II . ɿʘʜʘʯʠ:  

1. ʉʢʦʣʴʢʦ ʵʣʝʢʪʨʦʥʦʚ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʧʦʧʝʨʝʯʥʦʝ ʩʝʯʝʥʠʝ ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ 

ʧʨʦʚʦʜʥʠʢʘ ʟʘ 1 ʥʩ ʧʨʠ ʩʠʣʝ ʪʦʢʘ 48 ʤʢɸ? ʅʝ ʜʫʤʘʡ ʦ ʥʘʥʦʩʝʢʫʥʜʘʭ ʩʚʳʩʦʢʘ! 

2. ɺ ʦʜʥʦʤ ʠʟ ʵʣʝʢʪʨʦʥʥʳʭ ʩʠʥʭʨʦʪʨʦʥʦʚ ʵʣʝʢʪʨʦʥʳ ʜʚʠʞʫʪʩʷ ʧʦ ʧʨʠʙʣʠ-

ʟʠʪʝʣʴʥʦ ʢʨʫʛʦʚʦʡ ʦʨʙʠʪʝ ʜʣʠʥʦʡ 240 ʤ. ɺʦ ʚʨʝʤʷ ʮʠʢʣʘ ʫʩʢʦʨʝʥʠʷ ʥʘ ʵʪʦʡ 

ʦʨʙʠʪʝ ʦʙʨʘʱʘʝʪʩʷ ʦʙʳʯʥʦ 10
15

 ʵʣʝʢʪʨʦʥʦʚ. ʉʢʦʨʦʩʪʴ ʵʣʝʢʪʨʦʥʦʚ 

ʧʨʘʢʪʠʯʝʩʢʠ ʨʘʚʥʘ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ. ʏʝʤʫ ʨʘʚʥʘ ʩʠʣʘ ʪʦʢʘ?  

3. ʉʢʦʣʴʢʦ ʵʣʝʢʪʨʦʥʦʚ ʧʨʦʭʦʜʠʪ ʢʘʞʜʫʶ ʩʝʢʫʥʜʫ ʯʝʨʝʟ ʧʦʧʝʨʝʯʥʦʝ ʩʝʯʝʥʠʝ 

ʟʦʥʜʘ ʜʠʘʤʝʪʨʦʤ 10 ʥʤ ʧʨʠ ʧʣʦʪʥʦʩʪʠ ʪʫʥʥʝʣʴʥʦʛʦ ʪʦʢʘ 7Ā10
5
 ɸ/ʤ

2
?  

IV. ÄÄ 52,53. ʋʧʨ. 10, ̄  1-2. 

1. ʉʦʩʪʘʚʠʪʴ ʦʙʦʙʱʘʶʱʫʶ ʪʘʙʣʠʮʫ "ʉʠʣʘ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ", ʠʩʧʦʣʴʟʫʷ ʨʠʩʫʥʢʠ, 

ʯʝʨʪʝʞʠ ʠ ʪʝʢʩʪʦʚʳʡ ʤʘʪʝʨʠʘʣ. 

2. ʇʦʣʦʞʠʚ ʚ ʦʩʥʦʚʫ ʥʘʙʣʶʜʘʝʤʳʝ ʜʝʡʩʪʚʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ, ʧʨʝʜʣʦʞʠʪʝ ʢʦʥʩʪʨʫʢʮʠʶ 

ʧʨʠʙʦʨʘ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʩʠʣʳ ʪʦʢʘ. 

  ʇʝʨʝʭʦʜ ʵʣʝʢʪʨʠʯʝʩʪʚʘ ʦʪ ʦʜʥʦʛʦ ʫʯʘʩʪʢʘ ʢ ʙʣʠʞʘʡʰʝʤʫ ʷ ʧʨʠʥʷʣ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳʤ ʵʣʝʢʪʨʦʜʚʠʞʫʱʝʡ ʩʠʣʝ ʚ ʢʘʞʜʦʤ ʫʯʘʩʪʢʝ ʧʦʜʦʙʥʦ 

ʧʝʨʝʭʦʜʫ ʪʝʧʣʦʪʳ, ʢʦʪʦʨʳʡ ʧʨʦʧʦʨʮʠʦʥʘʣʝʥ ʨʘʟʥʦʩʪʠ ʪʝʤʧʝʨʘʪʫʨ. 

                                                 ɻʝʦʨʛ ʆʤ 

               ʕʃɽʂʊʈʀʏɽʉʂʆɽ ʉʆʇʈʆʊʀɺʃɽʅʀɽ 
                 ʏʪʦ ʦʧʘʩʥʝʝ ʜʣʷ ʯʝʣʦʚʝʢʘ - ʪʦʢ ʠʣʠ ʥʘʧʨʷʞʝʥʠʝ? 

ʎɽʃʔ ʋʈʆʂɸ: ʇʦʚʪʦʨʠʪʴ ʟʘʢʦʥ ʆʤʘ ʜʣʷ ʫʯʘʩʪʢʘ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ. ʈʘʟʚʠʪʴ 

ʧʦʥʷʪʠʝ "ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ". 

ʊʀʇ ʋʈʆʂɸ: ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ. 

ʆɹʆʈʋɼʆɺɸʅʀɽ: ʚʳʧʨʷʤʠʪʝʣʴ ɺʉ-24, ʘʤʧʝʨʤʝʪʨ ʠ ʚʦʣʴʪʤʝʪʨ ʜʝʤʦʥʩʪʨʘ-

ʮʠʦʥʥʳʝ, ʢʣʶʯ, ʩʦʝʜʠʥʠʪʝʣʴʥʳʝ ʧʨʦʚʦʜʘ, ʤʘʛʘʟʠʥ ʩʦʧʨʦʪʠʚʣʝʥʠʡ, ʧʨʠʙʦʨ ʜʣʷ 

ʜʝʤʦʥʩʪʨʘʮʠʠ ʟʘʚʠʩʠʤʦʩʪʠ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʧʨʦʚʦʜʥʠʢʘ ʦʪ 

ʪʝʤʧʝʨʘʪʫʨʳ. 

ʇʃɸʅ ʋʈʆʂɸ:              

1. ɺʩʪʫʧʠʪʝʣʴʥʘʷ ʯʘʩʪʴ              

2. ʆʧʨʦʩ  

3. ʆʙʲʷʩʥʝʥʠʝ  

4. ɿʘʢʨʝʧʣʝʥʠʝ  

5. ɿʘʜʘʥʠʝ ʥʘ ʜʦʤ                        

II . ʆʧʨʦʩ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʡ: 1. ʕʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢ. 2. ʉʠʣʘ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ 

ʪʦʢʘ. 3. ʋʩʣʦʚʠʷ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ ʚ ʩʨʝʜʝ. 

ű1 ű2 

ʋʨʦʢ 20/2. 
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ɿʘʜʘʯʠ:  

1. ʀʟ ʤʝʜʥʦʛʦ ʧʨʦʚʦʜʘ ʧʣʦʱʘʜʴʶ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ 0,5 ʤʤ2
 ʩʚʠʪʘ ʢʨʫʛʣʘʷ 

ʧʝʪʣʷ ʨʘʜʠʫʩʦʤ 50 ʩʤ. ʏʪʦʙʳ ʩʦʚʝʨʰʠʪʴ ʦʜʠʥ ʦʙʦʨʦʪ ʚ ʧʝʪʣʝ, ʵʣʝʢʪʨʦʥʫ 

ʪʨʝʙʫʝʪʩʷ ʚ ʩʨʝʜʥʝʤ 10 ʯ. ʂʘʢʦʡ ʪʦʢ ʠʜʝʪ ʧʦ ʧʨʦʚʦʜʫ? ʉʯʠʪʘʪʴ, ʯʪʦ ʥʘ 

ʢʘʞʜʳʡ ʘʪʦʤ ʤʝʜʠ ʧʨʠʭʦʜʠʪʩʷ ʦʜʠʥ ʵʣʝʢʪʨʦʥ ʧʨʦʚʦʜʠʤʦʩʪʠ. 

2. ʊʦʢ ʚ ʧʨʦʚʦʜʥʠʢʝ ʤʝʥʷʝʪʩʷ ʩʦ ʚʨʝʤʝʥʝʤ ʧʦ ʟʘʢʦʥʫ I = 4 + 2t. ʂʘʢʦʡ ʟʘʨʷʜ 

ʧʨʦʡʜʝʪ ʯʝʨʝʟ ʧʦʧʝʨʝʯʥʦʝ ʩʝʯʝʥʠʝ ʧʨʦʚʦʜʥʠʢʘ ʟʘ ʚʨʝʤʷ ʦʪ t1 = 2 ʩ ʜʦ t2 = 12 ʩ? 

3. ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʚ ʘʪʦʤʝ ʚʦʜʦʨʦʜʘ ʵʣʝʢʪʨʦʥ ʜʚʠʞʝʪʩʷ ʚʦʢʨʫʛ ʧʨʦʪʦʥʘ ʧʦ 

ʢʨʫʛʦʚʦʡ ʦʨʙʠʪʝ ʨʘʜʠʫʩʘ 5,3Ŀ10
-11

 ʤ. ʏʝʤʫ ʨʘʚʝʥ ʪʦʢ, ʦʙʫʩʣʦʚʣʝʥʥʳʡ 

ʜʚʠʞʝʥʠʝʤ ʵʣʝʢʪʨʦʥʘ ʚʦʢʨʫʛ ʧʨʦʪʦʥʘ? 

4. ʐʠʨʠʥʘ ʣʝʥʪʳ ʛʝʥʝʨʘʪʦʨʘ ɺʘʥ ʜʝ ɻʨʘʘʬʘ d = 20 ʩʤ. ɿʘʨʷʞʝʥʥʳʡ ʫʯʘʩʪʦʢ ʣʝʥʪʳ ʜʚʠʞʝʪʩʷ 

ʚʝʨʪʠʢʘʣʴʥʦ ʚʚʝʨʭ ʩʦ ʩʢʦʨʦʩʪʴʶ, ʤʦʜʫʣʴ ʢʦʪʦʨʦʡ ɡ = 10 ʩʤ/ʩ. ʇʦʚʝʨʭʥʦʩʪʥʘʷ ʧʣʦʪʥʦʩʪʴ 

ʠʟʙʳʪʦʯʥʳʭ ʟʘʨʷʜʦʚ ʥʘ ʣʝʥʪʝ ů = 40 ʤʢʂʣ/ʤ
2
. ʆʧʨʝʜʝʣʠʪʝ ʥʘʧʨʘʚʣʝʥʠʝ ʠ ʩʠʣʫ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ, ʦʙʫʩʣʦʚʣʝʥʥʦʛʦ ʜʚʠʞʝʥʠʝʤ ʣʝʥʪʳ. 

5. ʄʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʘʷ ʧʣʦʪʥʦʩʪʴ ʪʦʢʘ ʚ ʤʝʜʥʦʤ ʧʨʦʚʦʜʥʠʢʝ 10 ɸ/ʤʤ2
. ʏʝʤʫ ʨʘʚʥʘ 

ʩʢʦʨʦʩʪʴ ʜʨʝʡʬʘ ʵʣʝʢʪʨʦʥʦʚ? 

ɺʦʧʨʦʩʳ:  

1. ʀʟ ʢʘʢʠʭ ʦʧʳʪʦʚ ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢ ʠʤʝʝʪ 

ʦʧʨʝʜʝʣʝʥʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ? 

2. ʇʦʯʝʤʫ ʝʜʠʥʠʮʫ ʩʠʣʳ ʪʦʢʘ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʧʦ ʝʛʦ ʤʘʛʥʠʪʥʦʤʫ ʜʝʡʩʪʚʠʶ? 

3. ʅʘʧʨʷʞʝʥʠʝ ʥʘ ʫʯʘʩʪʢʝ ʮʝʧʠ 2 ɺ. ʆʙʲʷʩʥʠʪʝ, ʯʪʦ ʵʪʦ ʦʟʥʘʯʘʝʪ? 

4. ɺ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʪʨʫʙʝ ʧʝʨʝʤʝʥʥʦʛʦ ʩʝʯʝʥʠʷ ʜʚʠʞʝʪʩʷ ʵʣʝʢʪʨʦʥ. ʀʟʤʝʥʠʪʩʷ 

ʣʠ ʝʛʦ ʩʢʦʨʦʩʪʴ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʩʫʞʝʥʠʷ?  

5. ɻʜʝ ʙʦʣʴʰʝ ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʫʧʦʨʷʜʦʯʝʥʥʦʛʦ ʜʚʠʞʝʥʠʷ ʵʣʝʢʪʨʦʥʦʚ: ʚ ʥʠʪʠ 

ʣʘʤʧʳ ʠʣʠ ʚ ʧʨʦʚʦʜʘʭ, ʧʦʜʚʦʜʷʱʠʭ ʢ ʥʝʡ ʪʦʢ?  

6. ɽʩʪʴ ʣʠ ʚʥʫʪʨʠ ʧʨʦʚʦʜʥʠʢʘ ʩ ʪʦʢʦʤ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ? 

7. ʂʦʣʴ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʟʘʨʷʜ ʧʝʨʝʥʦʩʠʪʩʷ ʩʚʦʙʦʜʥʳʤʠ ʟʘʨʷʞʝʥʥʳʤʠ ʯʘʩʪʠʮʘʤʠ, ʪʦ ʥʝʣʴʟʷ ʣʠ 

ʝʛʦ ʠʟʤʝʨʷʪʴ ʚ ʛʨʘʤʤʘʭ? 

8. ɼʚʘ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʦʜʥʦʠʤʝʥʥʦ ʟʘʨʷʞʝʥʥʳʭ ʰʘʨʘ ʩʦʝʜʠʥʝʥʳ ʧʨʦʚʦʜʥʠʢʦʤ. ʄʦʞʝʪ ʣʠ 

ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʟʘʨʷʜ ʧʝʨʝʪʝʢʘʪʴ ʦʪ ʰʘʨʘ, ʠʤʝʶʱʝʛʦ ʤʝʥʴʰʠʡ ʟʘʨʷʜ, ʢ ʰʘʨʫ, ʠʤʝʶʱʝʤʫ 

ʙʦʣʴʰʠʡ ʟʘʨʷʜ? ʇʨʠ ʢʘʢʦʤ ʫʩʣʦʚʠʠ? 

III . ʇʨʦʩʪʝʡʰʘʷ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʮʝʧʴ (ʨʠʩʫʥʦʢ ʥʘ ʜʦʩʢʝ). ʄʝʭʘʥʠʯʝʩʢʘʷ 

ʘʥʘʣʦʛʠʷ ʧʨʦʩʪʝʡʰʝʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ (ʰʘʨʠʢʠ ʤʘʩʩʦʡ 1 ʢʛ ʚ ʧʦʣʝ ʩʠʣʳ 

ʪʷʞʝʩʪʠ). ʅʘ ʢʘʢʦʤ ʫʯʘʩʪʢʝ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʩʚʦʙʦʜʥʳʭ 

ʟʘʨʷʞʝʥʥʳʭ ʯʘʩʪʠʮ ʜʦʣʞʥʘ ʙʳʪʴ ʙʦʣʴʰʝ? ʇʦʯʝʤʫ ʦʥʘ ʥʘ ʚʩʝʭ ʫʯʘʩʪʢʘʭ 

ʧʨʦʚʦʜʥʠʢʘ ʧʦʩʪʦʷʥʥʦʛʦ ʩʝʯʝʥʠʷ ʦʜʠʥʘʢʦʚʘ? ʂʦʛʜʘ ʪʘʢʦʝ ʤʦʞʝʪ ʙʳʪʴ? 

ɸ 
V 

U 
u
C

 Fc = ku 

Fc = FT  

+ 

-  

ʕF
C

 ʉF
C

 

+ -  ƌ 

ɸʩʪ 

1 ʢʛ 

ʉF
C

 

ʊF
C

 
ű1 ű2 
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ɸʥʘʣʦʛʠʷ: ʧʘʜʝʥʠʝ ʰʘʨʠʢʦʚ ʚ ʚʷʟʢʦʡ ʩʨʝʜʝ (ʧʘʨʘʰʶʪʠʩʪ).  ʕʣʝʢʪʨʠʯʝʩʢʘʷ ʮʝʧʴ 

ʦʢʘʟʳʚʘʝʪ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʪʦʢʫ. ɿʘʚʠʩʠʪ ʣʠ ʩʠʣʘ ʪʦʢʘ ʥʘ ʫʯʘʩʪʢʝ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ ʦʪ ʧʨʠʣʦʞʝʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʠ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʵʪʦʛʦ 

ʫʯʘʩʪʢʘ? ʆʙʲʷʩʥʝʥʠʝ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ ʟʘʢʦʥʘ ʆʤʘ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʦʛʠʠ (ʝʩʣʠ 

ʥʝʦʙʭʦʜʠʤʦ, ʪʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʧʨʦʚʝʨʢʘ): I ~u ~ Fc = F  ɻ~ ɽ ~ U. 

ʉʠʣʘ ʪʦʢʘ ʥʘ ʫʯʘʩʪʢʝ ʮʝʧʠ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʥʘʧʨʷʞʝʥʠʶ ʥʘ 

ʢʦʥʮʘʭ ʵʪʦʛʦ ʫʯʘʩʪʢʘ ʠ ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʝʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʶ. 

                                                              
R

U
I =  

ʀʟʤʝʨʝʥʠʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʨʦʚʦʜʥʠʢʘ: R =U/IŸ 1 ʆʤ = 1 ɺ/1 ɸ.  

ʇʨʦʚʦʜʥʠʢ, ʚ ʢʦʪʦʨʦʤ ʩʠʣʘ ʪʦʢʘ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʥʘʧʨʷʞʝʥʠʶ, ʥʘʟʳʚʘʝʪʩʷ 

ʨʝʟʠʩʪʦʨʦʤ. ʈʝʟʠʩʪʦʨʳ ʠʩʧʦʣʴʟʫʶʪ ʚ ʢʘʯʝʩʪʚʝ ʥʘʛʨʫʟʦʯʥʳʭ ʠ ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʪʦʢ 

ʵʣʝʤʝʥʪʦʚ, ʜʝʣʠʪʝʣʝʡ ʥʘʧʨʷʞʝʥʠʷ, ʜʦʙʘʚʦʯʥʳʭ ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʠ ʰʫʥʪʦʚ ʚ ʠʟʤʝʨʠʪʝʣʴʥʳʭ 

ʮʝʧʷʭ. ʄʘʨʢʠʨʦʚʢʘ ʨʝʟʠʩʪʦʨʦʚ:              

ʕʣʝʢʪʨʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ (R) - ʩʚʦʡʩʪʚʦ ʵʣʝʢʪʨʠ-

ʯʝʩʢʦʡ ʮʝʧʠ (ʚʝʱʝʩʪʚʘ) ʧʨʦʪʠʚʦʜʝʡʩʪʚʦʚʘʪʴ ʧʨʦʪʝʢʘʶʱʝʤʫ ʧʦ ʥʝʡ 

ʵʣʝʢʪʨʠʯʝʩʢʦʤʫ ʪʦʢʫ, ʠʟʤʝʨʷʝʤʦʝ ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ ʥʘʧʨʷʞʝʥʠʠ ʥʘ ʝʛʦ 

ʢʦʥʮʘʭ ʦʪʥʦʰʝʥʠʝʤ ʵʪʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʢ ʩʠʣʝ ʪʦʢʘ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ. ʇʨʠʨʦʜʘ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʥʘ ʦʩʥʦʚʝ 

ʵʣʝʢʪʨʦʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʩʪʨʦʝʥʠʠ ʚʝʱʝʩʪʚʘ: "ʧʦʪʝʨʷ" ʫʧʦʨʷʜʦʯʝʥʥʦʛʦ ʜʚʠʞʝʥʠʷ 

ʩʚʦʙʦʜʥʳʤʠ ʟʘʨʷʞʝʥʥʳʤʠ ʯʘʩʪʠʮʘʤʠ ʚ ʧʨʦʚʦʜʥʠʢʝ ʧʨʠ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʠʦʥʘʤʠ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʝʪʢʠ ʠ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. ʕʣʝʢʪʨʦʥʳ, ʢʦʪʦʨʳʝ ʧʝʨʝʥʦʩʷʪ ʵʣʝʢʪʨʠʯʝʩʢʠʡ 

ʟʘʨʷʜ ʚ ʤʝʪʘʣʣʝ, ʚʝʜʫʪ ʩʝʙʷ ʪʘʢ, ʢʘʢ ʘʚʪʦʤʦʙʠʣʠ ʥʘ ʫʣʠʮʘʭ ʄʦʩʢʚʳ, ʪʦ ʝʩʪʴ ʦʥʠ ʜʚʠʞʫʪʩʷ 

ʢʨʘʡʥʝ ʥʝʫʧʦʨʷʜʦʯʝʥʥʦ: ʢʪʦ-ʪʦ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ, ʢʪʦ-ʪʦ ʩʟʘʜʠ ʥʘ ʥʝʛʦ ʥʘʝʟʞʘʝʪ, ʢʪʦ-ʪʦ, 

ʥʘʦʙʦʨʦʪ, ʫʩʢʦʨʷʝʪʩʷ ʠ ʦʙʛʦʥʷʝʪ ð ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʟʫʝʪʩʷ ʧʨʦʙʢʘ, ʠʟ-ʟʘ ʵʪʠʭ ʧʨʦʙʦʢ ʠ 

ʚʦʟʥʠʢʘʝʪ ʩʦʧʨʦʪʠʚʣʝʥʠʝ. ʆʪʯʝʛʦ ʟʘʚʠʩʠʪ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʨʦʚʦʜʥʠʢʘ? ʆʪ ʚʝʱʝʩʪʚʘ, ʠʟ 

ʢʦʪʦʨʦʛʦ ʦʥ ʩʜʝʣʘʥ, ʦʪ ʪʦʣʱʠʥʳ ʧʨʦʚʦʜʥʠʢʘ ʠ ʦʪ ʜʣʠʥʳ ʧʨʦʚʦʜʥʠʢʘ. ɿʘʚʠʩʠʤʦʩʪʴ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʨʦʚʦʜʥʠʢʘ ʦʪ ʝʛʦ ʜʣʠʥʳ (ʨʝʦʩʪʘʪʳ), ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʠ 

ʤʘʪʝʨʠʘʣʘ. ʋʜʝʣʴʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʤʘʪʝʨʠʘʣʘ ʧʨʦʚʦʜʥʠʢʘ: 
S

l
R r= .  

ʇʦʯʝʤʫ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʨʦʚʦʜʥʠʢʘ ʟʘʚʠʩʠʪ ʦʪ ʝʛʦ ʜʣʠʥʳ, ʧʣʦʱʘʜʠ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʠ 

ʤʘʪʝʨʠʘʣʘ?  ʉʪʫʜʝʥʪ ʥʘ ʚʦʧʨʦʩ, ʢʘʢ ʠʟʤʝʨʠʪʴ ʧʨʦʚʦʜʠʤʦʩʪʴ, ʩʢʦʩʠʣ ʧʨʠʷʪʝʣʷ ʦʪ ʩʤʝʭʘ 

ʥʘʧʦʚʘʣ: ʈʘʟ ʧʨʦʚʦʜʠʤʦʩʪʴ ʚʝʣʠʯʠʥʘ ʦʙʨʘʪʥʘʷ ʩʦʧʨʦʪʠʚʣʝʥʠʶ, ʪʦ ʪʦʢ ʥʘʜʦ ʧʨʦʧʫʩʢʘʪʴ ʚ 

ʜʨʫʛʫʶ ʩʪʦʨʦʥʫ. ɼʝʤʦʥʩʪʨʘʮʠʷ ʟʘʚʠʩʠʤʦʩʪʠ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʨʦʚʦʜʥʠʢʘ ʦʪ ʝʛʦ ʪʝʤʧʝʨʘʪʫʨʳ. 

ʊʝʤʧʝʨʘʪʫʨʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ: ).1()1( 00 ttRR arra +=­+=  ɼʝʡʩʪʚʠʝ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʝʨʤʦʤʝʪʨʘ ʦʩʥʦʚʘʥʦ ʥʘ ʠʟʤʝʥʝʥʠʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

ʧʨʦʚʦʜʥʠʢʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨ. ʇʣʘʪʠʥʦʚʳʡ ʪʝʨʤʦʤʝʪʨ ʩʦʧʨʦʪʠʚʣʝʥʠʷ - 

ʥʘʠʙʦʣʝʝ ʥʘʜʸʞʥʳʡ ʧʨʠʙʦʨ ʜʣʷ ʠʟʤʝʨʝʥʠʡ ʥʠʟʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ (ʚʧʣʦʪʴ ʜʦ 10 ʂ). 

ɻʨʘʥʠʮʳ ʧʨʠʤʝʥʠʤʦʩʪʠ ʟʘʢʦʥʘ ʆʤʘ: ʊ = ʧʦʩʪ. 

IV . ɿʘʜʘʯʠ:  

1. ʆʧʨʝʜʝʣʠʪʝ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʟʘʨʷʜ, ʧʨʦʰʝʜʰʠʡ ʯʝʨʝʟ ʧʦʧʝʨʝʯʥʦʝ ʩʝʯʝʥʠʝ 

ʧʨʦʚʦʜʥʠʢʘ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ 3 ʆʤ ʧʨʠ ʨʘʚʥʦʤʝʨʥʦʤ ʥʘʨʘʩʪʘʥʠʠ ʥʘʧʨʷʞʝʥʠʷ 

ʥʘ ʢʦʥʮʘʭ ʧʨʦʚʦʜʥʠʢʘ ʦʪ 3 ɺ ʜʦ 6 ɺ ʚ ʪʝʯʝʥʠʝ 20 ʩ. 

2. ʂʦʥʩʪʘʥʪʘʥʦʚʘʷ ʧʨʦʚʦʣʦʢʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʪʝʨʤʦʧʘʨ, 

ʠʤʝʝʪ ʤʘʩʩʫ m = 89 ʛ ʠ ʩʝʯʝʥʠʝ S = 0,1 ʤʤ
2
. ʆʧʨʝʜʝʣʠʪʴ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 
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ʧʨʦʚʦʣʦʢʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ t1 = 100
0
ʉ. 

3. ʇʦ ʤʝʜʥʦʤʫ ʧʨʦʚʦʜʫ ʩʝʯʝʥʠʝʤ 0,17 ʤʤ2
 ʪʝʯʝʪ ʪʦʢ 0,15 ɸ. ʆʧʨʝʜʝʣʠʪʴ, ʢʘʢʘʷ 

ʩʠʣʘ ʜʝʡʩʪʚʫʝʪ ʥʘ ʦʪʜʝʣʴʥʳʝ ʩʚʦʙʦʜʥʳʝ ʵʣʝʢʪʨʦʥʳ ʩʦ ʩʪʦʨʦʥʳ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ. ʋʜʝʣʴʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʤʝʜʠ 1,7Ā10
-8
 ʆʤĀʤ. 

4. ʉʢʦʣʴʢʦ ʚʠʪʢʦʚ ʧʨʦʚʦʣʦʢʠ ʩʣʝʜʫʝʪ ʚʧʣʦʪʥʫʶ ʥʘʤʦʪʘʪʴ ʥʘ ʬʘʨʬʦʨʦʚʫʶ ʪʨʫʙʢʫ ʨʘʜʠʫʩʦʤ 
10 ʩʤ, ʯʪʦʙʳ ʠʟʛʦʪʦʚʠʪʴ ʨʝʦʩʪʘʪ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ 50 ʆʤ? ʋʜʝʣʴʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

ʧʨʦʚʦʣʦʢʠ 5Ŀ10
ï6

 ʆʤĿʤ, ʝʝ ʜʠʘʤʝʪʨ 2 ʤʤ. 

ɺʦʧʨʦʩʳ: 

1. ʆʙʲʷʩʥʠʪʝ, ʧʦʯʝʤʫ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʨʦʚʦʣʦʢʠ ʟʘʚʠʩʠʪ ʦʪ ʝʛʦ ʤʘʪʝʨʠʘʣʘ, 

ʜʣʠʥʳ ʠ ʧʣʦʱʘʜʠ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ. 

2. ʂʘʢ ʦʪʨʝʟʘʪʴ ʢʫʩʦʢ ʧʨʦʚʦʜʘ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ 5 ʆʤ? 

3. ɼʣʠʥʫ ʤʝʜʥʦʡ ʧʨʦʚʦʣʦʢʠ ʚʳʪʷʛʠʚʘʥʠʝʤ ʫʚʝʣʠʯʠʣʠ ʚʜʚʦʝ. ʂʘʢ ʠʟʤʝʥʠʣʦʩʴ ʝʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ? 

4. ʀʟʤʝʥʠʪʩʷ ʣʠ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚʦʣʴʬʨʘʤʦʚʦʛʦ ʚʦʣʦʩʢʘ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʣʘʤʧʳ, 

ʨʘʩʩʯʠʪʘʥʥʦʡ ʥʘ 220 ɺ, ʝʩʣʠ ʧʨʠʩʦʝʜʠʥʠʪʴ ʝʝ ʢ ʠʩʪʦʯʥʠʢʫ ʪʦʢʘ ʩ 

ʥʘʧʨʷʞʝʥʠʝʤ 4 ɺ? 

5. ʀʤʝʶʪʩʷ ʜʚʘ ʤʦʪʢʘ ʤʝʜʥʦʡ ʧʨʦʚʦʣʦʢʠ ʦʜʠʥʘʢʦʚʦʡ ʤʘʩʩʳ, ʥʦ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

ʦʜʥʦʛʦ ʠʟ ʥʠʭ ʚ 16 ʨʘʟ ʙʦʣʴʰʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʜʨʫʛʦʛʦ. ɺʦ ʩʢʦʣʴʢʦ ʨʘʟ 

ʨʘʟʣʠʯʘʶʪʩʷ ʠʭ ʜʠʘʤʝʪʨʳ? 

6. ʇʦʯʝʤʫ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʢʦʞʠ ʯʝʣʦʚʝʢʘ ʟʘʚʠʩʠʪ ʦʪ ʝʝ ʩʦʩʪʦʷʥʠʷ, ʧʣʦʱʘʜʠ 

ʢʦʥʪʘʢʪʘ, ʧʨʠʣʦʞʝʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ, ʜʣʠʪʝʣʴʥʦʩʪʠ ʧʨʦʪʝʢʘʥʠʷ ʪʦʢʘ? 

7. ɼʦʧʫʩʪʠʤ, ʯʪʦ ʤʳ ʧʨʦʣʦʞʠʣʠ ʧʨʦʚʦʜʘ ʜʦ ʃʫʥʳ ʠ ʩʦʙʨʘʣʠ ʧʨʦʩʪʝʡʰʫʶ ʮʝʧʴ ʩ ʣʘʤʧʦʯʢʦʡ. 
ʏʝʨʝʟ ʢʘʢʦʝ ʚʨʝʤʷ ʟʘʛʦʨʠʪʩʷ ʣʘʤʧʦʯʢʘ ʧʦʩʣʝ ʟʘʤʳʢʘʥʠʷ ʮʝʧʠ? 

ɺ 1857 ʛʦʜʫ ɻʫʩʪʘʚ ʂʠʨʭʛʦʬ ʦʙʥʘʨʫʞʠʣ, ʯʪʦ ʩʢʦʨʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʠʛʥʘʣʘ ʧʦ 

ʵʣʝʢʪʨʠʯʝʩʢʦʤʫ ʧʨʦʚʦʜʫ ʨʘʚʥʘ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ.  

ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ: ʊʝʥʟʦʨʝʟʠʩʪʠʚʥʳʡ ʵʬʬʝʢʪ ï ʠʟʤʝʥʝʥʠʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

ʤʘʪʝʨʠʘʣʘ ʧʨʠ ʜʝʬʦʨʤʘʮʠʠ (ʥʝʜʘʚʥʦ ʩʦʟʜʘʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠʟ ʘʣʶʤʠʥʠʷ ʠ ʢʨʝʤʥʠʷ 

ʠʟʤʝʥʷʶʪ ʩʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʨʠ ʫʜʘʨʝ ʧʦʯʪʠ ʚ 900 ʨʘʟ). ɼʘʪʯʠʢʠ ʜʘʚʣʝʥʠʷ ʠ ʩʠʣʳ. 

V. Ä 54. ʋʧʨ. 10, ˉ 3. 
1. ʇʨʝʜʣʦʞʠʪʝ ʢʦʥʩʪʨʫʢʮʠʶ ʠ ʨʘʩʩʯʠʪʘʡʪʝ ʧʘʨʘʤʝʪʨʳ ʨʝʦʩʪʘʪʘ (ʤʘʪʝʨʠʘʣ ʧʨʦʚʦʜʘ, ʜʣʠʥʘ, 

ʧʣʦʱʘʜʴ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ), ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʧʣʘʚʥʦ ʠʟʤʝʥʷʪʴ ʦʪ 0 ʜʦ 

100 ʆʤ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʠʣʝ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ ʜʦ 2 ɸ. 

2. ɺʳʩʦʪʘ ʧʣʦʪʠʥʳ ï ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʥʘʧʨʷʞʝʥʠʝ, ʨʘʩʭʦʜ ʚʦʜʳ ʠʟ ʦʪʚʝʨʩʪʠʷ ʫ ʦʩʥʦʚʘʥʠʷ 

ʧʣʦʪʠʥʳ ï ʩʠʣʘ ʪʦʢʘ. ʋʜʘʯʥʘ ʣʠ ʵʪʘ ʘʥʘʣʦʛʠʷ? 

3. ɺʦʜʘ ʪʝʯʸʪ ʧʦ ʩʘʜʦʚʦʤʫ ʰʣʘʥʛʫ ʩ ʦʙʲʝʤʥʳʤ ʨʘʩʭʦʜʦʤ 450 ʩʤ3
/ʩ. ʏʝʤʫ ʨʘʚʝʥ ʪʦʢ 

ʵʣʝʢʪʨʦʥʦʚ Ie? ʏʠʩʣʦ ɸʚʦʛʘʜʨʦ ὔὃ = 6,02 Ā 10
23

 1/ʤʦʣʴ.  

4. ɼʣʠʥʥʳʡ ʮʠʣʠʥʜʨ, ʠʟʛʦʪʦʚʣʝʥʥʳʡ ʠʟ ʠʟʦʣʷʪʦʨʘ, ʧʦʢʨʳʪ ʧʦ ʙʦʢʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʪʦʥʢʠʤ 
ʧʨʦʚʦʜʷʱʠʤ ʩʣʦʝʤ. ɺʦ ʩʢʦʣʴʢʦ ʨʘʟ ʫʚʝʣʠʯʠʪʩʷ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʵʪʦʛʦ ʩʣʦʷ, ʝʩʣʠ ʪʦʥʢʠʤ 

ʨʝʟʮʦʤ ʧʨʦʨʝʟʘʪʴ ʝʛʦ ʧʨʦʚʦʜʷʱʠʡ ʩʣʦʡ ʧʦ ʚʠʥʪʦʚʦʡ ʣʠʥʠʠ, ʠʜʫʱʝʡ ʧʦʜ ʫʛʣʦʤ a ʢ 

ʦʙʨʘʟʫʶʱʝʡ ʮʠʣʠʥʜʨʘ? 

5. ʂʘʢ ʠʟʤʝʥʷʝʪʩʷ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʨʦʚʦʣʦʢʠ ʧʨʠ ʝʝ ʨʘʩʪʷʞʝʥʠʠ? ʇʦʧʨʦʙʫʡʪʝ ʫʩʪʘʥʦʚʠʪʴ ʵʪʫ 

ʟʘʚʠʩʠʤʦʩʪʴ ʚ ʧʨʝʜʝʣʘʭ ʫʧʨʫʛʠʭ ʜʝʬʦʨʤʘʮʠʡ. ʇʨʝʜʣʦʞʠʪʝ ʢʦʥʩʪʨʫʢʮʠʶ ʠ ʨʘʩʩʯʠʪʘʡʪʝ 

ʧʘʨʘʤʝʪʨʳ ʧʨʠʙʦʨʘ (ʪʝʥʟʦʜʘʪʯʠʢʘ), ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʤʝʭʘʥʠʯʝʩʢʦʛʦ 

ʥʘʧʨʷʞʝʥʠʷ. ʊʝʥʟʦʨʝʟʠʩʪʦʨ - ʨʝʟʠʩʪʦʨ, ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʢʦʪʦʨʦʛʦ ʠʟʤʝʥʷʝʪʩʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʝʛʦ ʜʝʬʦʨʤʘʮʠʠ. 

6. ʏʝʤʫ ʨʘʚʥʦ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʨʝʟʠʩʪʦʨʘ?  
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  ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ ʦʧʳʪ ʚʩʝʛʜʘ ʦʯʝʚʠʜʝʥ, ʠ ʠʟ 

ʥʝʛʦ ʚ ʢʨʘʪʯʘʡʰʝʝ ʚʨʝʤʷ ʤʦʞʥʦ ʠʟʚʣʝʯʴ ʧʦʣʴʟʫ. 

                                                                                    ʃ. ɹʦʣʴʮʤʘʥ 

ʃɸɹʆʈɸʊʆʈʅɸʗ ʈɸɹʆʊɸ ˉ 3 çʀɿʄɽʈɽʅʀɽ ʋɼɽʃʔʅʆɻʆ       
ʉʆʇʈʆʊʀɺʃɽʅʀʗ ʄɸʊɽʈʀɸʃɸ ʇʈʆɺʆɼʅʀʂɸè 

           ʄʝʪʦʜ ʢʨʠʪʠʢʠ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʚ ʥʘʫʢʝ, ð ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʧʨʦʚʝʨʢʘ!  

ʎɽʃʔ ʈɸɹʆʊʓ: ʅʘʫʯʠʪʴ ʫʯʝʥʠʢʦʚ ʩ ʟʘʜʘʥʥʦʡ ʪʦʯʥʦʩʪʴʶ ʠʟʤʝʨʷʪʴ ʫʜʝʣʴʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

ʤʘʪʝʨʠʘʣʘ ʧʨʦʚʦʜʥʠʢʘ. 

ʊʀʇ ʋʈʆʂɸ: ʣʘʙʦʨʘʪʦʨʥʘʷ ʨʘʙʦʪʘ. 

ʆɹʆʈʋɼʆɺɸʅʀɽ: ʠʩʪʦʯʥʠʢ ʪʦʢʘ, ʘʤʧʝʨʤʝʪʨ ʠ ʚʦʣʴʪʤʝʪʨ ʣʘʙʦʨʘʪʦʨʥʳʝ. ʂʣʶʯ, ʨʝʦʩʪʘʪ, 

ʨʝʟʠʩʪʦʨ ʥʘ ʣʠʥʝʡʢʝ, ʩʦʝʜʠʥʠʪʝʣʴʥʳʝ ʧʨʦʚʦʜʘ, ʰʪʘʥʛʝʥʮʠʨʢʫʣʴ. 

ʇʃɸʅ ʋʈʆʂɸ:                

1. ɺʩʪʫʧʠʪʝʣʴʥʘʷ ʯʘʩʪʴ      

2. ɺʚʦʜʥʳʡ ʠʥʩʪʨʫʢʪʘʞ        

3. ɺʳʧʦʣʥʝʥʠʝ ʨʘʙʦʪʳ       

4. ɿʘʜʘʥʠʝ ʥʘ ʜʦʤ               

II . ʉʭʝʤʘ ʣʘʙʦʨʘʪʦʨʥʦʡ ʫʩʪʘʥʦʚʢʠ ʥʘ ʜʦʩʢʝ. ʂʘʢ ʠʟʤʝʨʠʪʴ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʨʦʚʦʜʥʠʢʘ; ʧʣʦʱʘʜʴ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ 

ʧʨʦʚʦʣʦʢʠ; ʜʣʠʥʫ ʧʨʦʚʦʜʥʠʢʘ? 

.
4
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4

;
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ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʠ ʘʙʩʦʣʶʪʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʧʨʠ ʠʟʤʝʨʝʥʠʠ ʫʜʝʣʴʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ: 

III . ɺʳʧʦʣʥʝʥʠʝ ʨʘʙʦʪʳ: 

IV . 
1. ʉʨʘʚʥʠʪʝ ʩʢʦʨʦʩʪʴ ʫʧʦʨʷʜʦʯʝʥʥʦʛʦ ʜʚʠʞʝʥʠʷ ʵʣʝʢʪʨʦʥʦʚ ʚ ʥʠʪʠ ʥʘʢʘʣʘ ʛʦʨʷʱʝʡ 

ʣʘʤʧʦʯʢʠ ʠ ʚ ʧʦʜʚʦʜʷʱʠʭ ʧʨʦʚʦʜʘʭ. 

  ...ʧʨʦʚʦʜʷʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʤʝʪʘʣʣʦʚ ʤʝʥʷʝʪʩʷ ʩ ʠʟʤʝʥʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʠ 

ʫʤʝʥʴʰʘʝʪʩʷ ʚ ʪʦʤ ʞʝ ʦʪʥʦʰʝʥʠʠ, ʚ ʢʦʪʦʨʦʤ ʨʘʩʪʝʪ ʪʝʤʧʝʨʘʪʫʨʘ. 

                                                 ɻʝʤʬʨʠ ɼʵʚʠ 

                          ʈɽʐɽʅʀɽ ɿɸɼɸʏ 
                                ʎʠʬʨʘ 8 ï ʵʪʦ ʙʝʩʢʦʥʝʯʥʦʩʪʴ, ʧʦʚʝʨʥʫʪʘʷ ʥʘ ˊ/2. 

ʎɽʃʔ ʋʈʆʂɸ: ʈʘʟʚʠʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʫʯʘʱʠʭʩʷ ʦ ʩʧʦʩʦʙʘʭ ʩʦʝʜʠʥʝʥʠʷ 

ʧʨʦʚʦʜʥʠʢʦʚ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʠ ʧʦʟʥʘʢʦʤʠʪʴ ʠʭ ʩ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʵʣʝʢʪʨʦ-

ʠʟʤʝʨʠʪʝʣʴʥʳʤ ʧʨʠʙʦʨʦʤ - ʘʤʧʝʨʚʦʣʴʪʦʤʤʝʪʨʦʤ. 

ʊʀʇ ʋʈʆʂɸ: ʨʝʰʝʥʠʝ ʟʘʜʘʯ. 

ʆɹʆʈʋɼʆɺɸʅʀɽ: ʚʳʧʨʷʤʠʪʝʣʴ ɺʉ-24, ʧʘʥʝʣʴ ʩ ʧʨʦʚʦʣʦʯʥʳʤʠ ʨʝʟʠʩʪʦʨʘʤʠ, 

ʘʤʧʝʨʤʝʪʨ ʠ ʚʦʣʴʪʤʝʪʨ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʳʝ, ʨʝʦʩʪʘʪ, 

ʩʦʝʜʠʥʠʪʝʣʴʥʳʝ ʧʨʦʚʦʜʘ, ʘʤʧʝʨʚʦʣʴʪʦʤʤʝʪʨ. 

ʇʃɸʅ ʋʈʆʂɸ:             

1. ɺʩʪʫʧʠʪʝʣʴʥʘʷ ʯʘʩʪʴ  

2. ʆʧʨʦʩ                                        

3. ʈʝʰʝʥʠʝ ʟʘʜʘʯ   

4. ɿʘʜʘʥʠʝ ʥʘ ʜʦʤ  

II . ʆʧʨʦʩ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʡ: 1. ɿʘʢʦʥ ʆʤʘ. 2. ʕʣʝʢʪʨʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ.  

ˉ ʧ/ʧ Uʧʨ, ɺ Iʧʨ, ɸ ǎʧʨ, ʤ dʧʨ, ʤ rʧʨ, ʆʤĿʤ e 

1.       

A 

V 

ʋʨʦʢ 21/3. 

ʋʨʦʢ 22/4. 
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ɿʘʜʘʯʠ:  

1. ʂʘʢʦʝ ʥʘʧʨʷʞʝʥʠʝ ʤʦʞʥʦ ʧʨʠʣʦʞʠʪʴ ʢ ʢʘʪʫʰʢʝ, ʠʤʝʶʱʝʡ 1000 ʚʠʪʢʦʚ 

ʤʝʜʥʦʛʦ ʧʨʦʚʦʜʘ ʩ ʜʠʘʤʝʪʨʦʤ ʚʠʪʢʦʚ 6 ʩʤ, ʝʩʣʠ ʜʦʧʫʩʪʠʤʘʷ ʧʣʦʪʥʦʩʪʴ ʪʦʢʘ 2 

ɸ/ʤʤ
2
? 

2. ɼʚʘ ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʰʘʨʠʢʘ ʩ ʨʘʜʠʫʩʘʤʠ 2 ʩʤ ʠ 1 ʩʤ 

ʥʘʭʦʜʷʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʜʘʣʝʢʦ ʦʜʠʥ ʦʪ ʜʨʫʛʦʛʦ. ʐʘʨʠʢʠ ʟʘʨʷʞʝʥʳ 

ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʦʜʥʦʠʤʝʥʥʳʤʠ ʟʘʨʷʜʘʤʠ q1 = q2 = 4 ʤʢʂʣ ʠ ʩʦʝʜʠʥʝʥʳ 

ʧʨʷʤʦʡ ʤʝʜʥʦʡ ʧʨʦʚʦʣʦʢʦʡ ʜʣʠʥʦʡ 3 ʤ. ʆʮʝʥʠʪʴ ʩʢʦʨʦʩʪʴ ʥʘʧʨʘʚʣʝʥʥʦʛʦ 

ʜʚʠʞʝʥʠʷ ʵʣʝʢʪʨʦʥʦʚ ʚ ʧʝʨʚʳʡ ʤʦʤʝʥʪ ʧʦʩʣʝ ʩʦʝʜʠʥʝʥʠʷ. 

3. ʇʨʦʩʪʨʘʥʩʪʚʦ ʤʝʞʜʫ ʧʣʘʩʪʠʥʘʤʠ ʧʣʦʩʢʦʛʦ ʢʦʥʜʝʥʩʘʪʦʨʘ ʟʘʧʦʣʥʝʥʦ ʩʨʝʜʦʡ ʩ 

ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʴʶ e ʠ ʫʜʝʣʴʥʳʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ r. ʏʝʤʫ ʨʘʚʥʦ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʪʘʢʦʛʦ ʢʦʥʜʝʥʩʘʪʦʨʘ, ʝʩʣʠ ʝʛʦ ʸʤʢʦʩʪʴ ʨʘʚʥʘ ʉ? 

ɺʦʧʨʦʩʳ: 

1. ʂʘʢ ʚʜʚʦʝ ʫʤʝʥʴʰʠʪʴ ʩʠʣʫ ʪʦʢʘ ʚ ʧʨʦʚʦʜʥʠʢʝ? 

2. ʂʘʢʦʚʘ ʧʨʠʨʦʜʘ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ? 

3. ʏʝʤʫ ʨʘʚʥʦ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʘʣʶʤʠʥʠʝʚʦʛʦ ʧʨʦʚʦʜʘ, ʝʩʣʠ ʪʘʢʦʡ ʞʝ ʧʦ ʜʣʠʥʝ ʠ 

ʩʝʯʝʥʠʶ ʤʝʜʥʳʡ ʧʨʦʚʦʜ ʠʤʝʝʪ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 3,2 ʆʤ? 

4. ʂ ʠʩʪʦʯʥʠʢʫ ʧʦʩʪʦʷʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʧʦʜʢʣʶʯʝʥ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʨʝʟʠʩʪʦʨ 

ʠ ʨʝʦʩʪʘʪ. ʂʘʢ ʠʟʤʝʥʷʝʪʩʷ ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʨʝʟʠʩʪʦʨʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʨʝʦʩʪʘʪʘ? 

5. ɾʝʣʝʟʥʘʷ ʠ ʘʣʶʤʠʥʠʝʚʘ ̫ ʧʨʦʚʦʣʦʢʠ ʠʤʝʶʪ ʨʘʚʥʳʝ ʤʘʩʩʳ ʠ ʦʜʠʥʘʢʦʚʳʝ 

ʜʣʠʥʳ. ʂʘʢʘʷ ʠʟ ʥʠʭ ʦʙʣʘʜʘʝʪ ʙʦʣʴʰʠʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ? 

6. ʈʘʟʥʦʩʪʴ ʜʘʚʣʝʥʠʡ ʦʧʨʝʜʝʣʷʝʪ ʩʢʦʨʦʩʪʴ ʧʦʪʦʢʘ ʞʠʜʢʦʩʪʠ, ʨʘʟʥʦʩʪʴ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʜʘʚʣʝʥʠʷ ð ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ, ʨʘʟʥʦʩʪʴ ʪʝʤʧʝʨʘʪʫʨ ð ʧʦʪʦʢ ʪʝʧʣʘ, ʨʘʟʥʦʩʪʴ ʚʳʩʦʪ ð 

ʩʢʦʨʦʩʪʴ ʧʦʪʦʢʘ ʚʦʜʳ ʚ ʨʝʢʝ. ɸ ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ ʨʘʟʥʦʩʪʴ ʧʦʪʝʥʮʠʘʣʦʚ? 

7. ʅʘʧʨʷʞʝʥʠʝ ʰʘʛʘ ï ʥʘʧʨʷʞʝʥʠʝ ʤʝʞʜʫ ʜʚʫʤʷ ʪʦʯʢʘʤʠ ʟʝʤʣʠ, ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʨʘʩʪʝʢʘʥʠʝʤ 

ʪʦʢʘ ʥʘ ʟʝʤʣʶ, ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʢʘʩʘʥʠʠ ʠʭ ʥʦʛʘʤʠ ʯʝʣʦʚʝʢʘ. ʂʘʢ ʵʪʦ ʧʦʥʠʤʘʪʴ? 

III . ʉʧʦʩʦʙʳ ʩʦʝʜʠʥʝʥʠʷ ʧʨʦʚʦʜʥʠʢʦʚ ʜʨʫʛ ʩ ʜʨʫʛʦʤ (ʢʨʘʪʢʦʝ ʧʦʚʪʦʨʝʥʠʝ). ʉʫʱʝʩʪʚʫʝʪ ʪʨʠ 

ʩʧʦʩʦʙʘ ʩʦʝʜʠʥʝʥʠʷ ʨʝʟʠʩʪʦʨʦʚ: ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ, ʧʘʨʘʣʣʝʣʴʥʦʝ ʠ ʩʤʝʰʘʥʥʦʝ. ʈʘʟʣʠʯʘʶʪ 

ʜʚʘ ʦʩʥʦʚʥʳʭ ʚʠʜʘ ʨʝʟʠʩʪʦʨʦʚ: ʭʠʤʠʯʝʩʢʠʝ ʠ ʧʨʦʚʦʣʦʯʥʳʝ. ʍʠʤʠʯʝʩʢʠʝ ʨʝʟʠʩʪʦʨʳ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʢʝʨʘʤʠʯʝʩʢʠʝ ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ ʪʝʣʘ, ʥʘ ʢʦʪʦʨʳʡ ʥʘʥʦʩʠʪʩʷ ʪʦʥʢʠʡ 

ʧʨʦʚʦʜʷʱʠʡ ʩʣʦʡ ʫʛʣʝʨʦʜʘ ʠʣʠ ʩʧʝʮʠʘʣʴʥʦʛʦ ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʩʧʣʘʚʘ. ʂʘʢ ʩʦʝʜʠʥʠʪʴ ʜʚʘ 

ʨʝʟʠʩʪʦʨʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ? ɿʘʢʦʥʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʨʝʟʠʩʪʦʨʦʚ. 

ʇʨʠʤʝʥʝʥʠʷ: ʩʦʝʜʠʥʝʥʠʝ ʣʘʤʧ, ʜʝʣʠʪʝʣʴ ʥʘʧʨʷʞʝʥʠʷ. 

ʂʘʢ ʩʦʝʜʠʥʠʪʴ ʜʚʘ ʨʝʟʠʩʪʦʨʘ ʧʘʨʘʣʣʝʣʴʥʦ? ɿʘʢʦʥʳ ʧʘʨʘʣʣʝʣʴʥʦʛʦ 

ʩʦʝʜʠʥʝʥʠʷ ʨʝʟʠʩʪʦʨʦʚ. ɺʦʧʨʦʩ: ʇʦʯʝʤʫ ʧʪʠʮʳ, ʩʠʜʷʱʠʝ ʥʘ ʧʨʦʚʦʜʘʭ 

ʣʠʥʠʠ ʚʳʩʦʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ, ʦʩʪʘʶʪʩʷ ʥʝʚʨʝʜʠʤʳʤʠ? 

ʉʤʝʰʘʥʥʦʝ ʩʦʝʜʠʥʝʥʠʝ (ʩʦʚʤʝʩʪʥʦʝ ʨʝʰʝʥʠʝ ʩ ʫʯʝʥʠʢʘʤʠ ʟʘʜʘʯʠ ˉ 1). 

ɿʘʜʘʯʠ:  
1. ʏʝʪʳʨʝ ʨʝʟʠʩʪʦʨʘ ʩʦʝʜʠʥʝʥʳ ʧʦ ʩʭʝʤʝ, ʧʨʠʚʝʜʝʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ. 

ʅʘʧʨʷʞʝʥʠʝ ʤʝʞʜʫ ʪʦʯʢʘʤʠ ɸ ʠ ɺ ʨʘʚʥʦ 18 ɺ. ʆʧʨʝʜʝʣʠʪʝ ʦʙʱʝʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʠ ʪʦʢʠ ʚ ʦʪʜʝʣʴʥʳʭ ʨʝʟʠʩʪʦʨʘʭ. ʇʦ ʢʘʢʦʤʫ ʠʟ ʪʨʝʭ 

ʧʘʨʘʣʣʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ ʨʝʟʠʩʪʦʨʦʚ ʪʝʯʝʪ ʥʘʠʙʦʣʴʰʠʡ ʪʦʢ? 

2. ɼʫʛʦʚʦʡ ʬʦʥʘʨʴ, ʪʨʝʙʫʶʱʠʡ ʜʣʷ ʩʚʦʝʛʦ ʧʠʪʘʥʠʷ 

ʥʘʧʨʷʞʝʥʠʷ 40 ɺ ʠ ʩʠʣʫ ʪʦʢʘ 10 ɸ, ʚʢʣʶʯʝʥ ʚ ʩʝʪʴ ʩ ʥʘʧʨʷʞʝʥʠʝʤ 120 ɺ 

4 ʆʤ 6 ʆʤ 

12 ʆʤ 

4 ʆʤ 
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ʯʝʨʝʟ ʨʝʦʩʪʘʪ ʠʟʛʦʪʦʚʣʝʥʥʳʡ ʠʟ ʢʦʥʩʪʘʥʪʘʥʦʚʦʡ ʧʨʦʚʦʣʦʢʠ ʩʝʯʝʥʠʝʤ 2 ʤʤ
2
. 

ʆʧʨʝʜʝʣʠʪʴ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʨʝʦʩʪʘʪʘ ʠ ʜʣʠʥʫ ʧʨʦʚʦʣʦʢʠ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ 

ʝʛʦ ʠʟʛʦʪʦʚʣʝʥʠʷ. 

3. ʈʝʟʠʩʪʦʨ ʠ ʘʤʧʝʨʤʝʪʨ ʩʦʝʜʠʥʝʥʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʠ ʧʦʜʢʣʶʯʝʥʳ ʢ 

ʠʩʪʦʯʥʠʢʫ ʪʦʢʘ. ʂ ʢʦʥʮʘʤ ʨʝʟʠʩʪʦʨʘ ʧʨʠʩʦʝʜʠʥʝʥ ʚʦʣʴʪʤʝʪʨ ʩ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ 4 ʢʆʤ. ɸʤʧʝʨʤʝʪʨ ʧʦʢʘʟʳʚʘʝʪ ʩʠʣʫ ʪʦʢʘ 0,3 ɸ, ʚʦʣʴʪʤʝʪʨ - 

ʥʘʧʨʷʞʝʥʠʝ 120 ɺ. ʆʧʨʝʜʝʣʠʪʴ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʨʝʟʠʩʪʦʨʘ. 

4. ɺʥʝʰʥʷʷ ʮʝʧʴ ʛʘʣʴʚʘʥʠʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʝʥʘ 

ʠʭ ʪʨʝʭ ʨʝʟʠʩʪʦʨʦʚ ʩ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ R1 = R2 = R3 = 

R4 = 1 ʆʤ. ʅʘʡʪʠ ʦʙʱʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ.  

ʊʦʯʢʠ, ʣʝʞʘʱʠʝ ʥʘ ʦʜʥʦʤ ʧʨʦʚʦʜʝ, ʤʦʞʥʦ ʩʦʝʜʠʥʷʪʴ ʜʨʫʛ ʩ ʜʨʫʛʦʤ! 

5. ɺʥʝʰʥʷʷ ʮʝʧʴ ʛʘʣʴʚʘʥʠʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʝʥʘ ʠʟ 

ʨʝʟʠʩʪʦʨʦʚ ʩ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ R1 = R2 = R3 = R4 = 1 ʆʤ ʠ 

ʢʦʥʜʝʥʩʘʪʦʨʘ ʝʤʢʦʩʪʴʶ ʉ. ʅʘʡʪʠ ʦʙʱʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʮʝʧʠ. 

ʇʦʚʦʨʦʪʥʘʷ ʩʠʤʤʝʪʨʠʷ.  ʉʠʤʤʝʪʨʠʠ ʪʘʢʦʛʦ ʨʦʜʘ ʦʯʝʥʴ ʣʝʛʢʦ 
ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩ ʧʦʤʦʱʴʶ ʧʨʘʚʠʣʴʥʳʭ 

ʤʥʦʛʦʫʛʦʣʴʥʠʢʦʚ ʩ ʯʠʩʣʦʤ ʫʛʣʦʚ n>1. ʄʠʥʠʤʘʣʴʥʳʡ 

ʫʛʦʣ ʧʦʚʦʨʦʪʘ űn, ʥʘ ʢʦʪʦʨʳʡ ʤʳ ʤʦʞʝʤ ʧʦʚʝʨʥʫʪʴ 

ʧʨʘʚʠʣʴʥʳʡ n-ʫʛʦʣʴʥʠʢ, ʯʪʦʙʳ ʦʥ ʦʢʘʟʘʣʩʷ ʪʝʤ ʞʝ, 

ʯʪʦ ʠ ʨʘʥʴʰʝ, ʜʘʸʪʩʷ ʬʦʨʤʫʣʦʡ: űn = 2ˊ/n = 360
0
/n. 

ʉʠʤʤʝʪʨʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʭʝʤʳ ï ʩʚʦʡʩʪʚʦ ʥʝʢʦʪʦʨʳʭ ʩʭʝʤ ʩʦʚʤʝʱʘʪʴʩʷ ʩ ʩʦʙʦʡ ʧʨʠ 

ʧʦʚʦʨʦʪʘʭ ʚʦʢʨʫʛ ʥʝʢʦʪʦʨʦʡ ʦʩʠ. ʊʦʯʢʠ ʩʭʝʤʳ, ʠʤʝʶʱʠʝ ʦʜʠʥʘʢʦʚʳʡ ʧʦʪʝʥʮʠʘʣ, 

ʤʦʞʥʦ ʨʘʟʲʝʜʠʥʷʪʴ ʠʣʠ ʩʦʝʜʠʥʷʪʴ ʧʨʦʚʦʜʦʤ.  

ʇʨʠʤʝʨ: ʆʧʨʝʜʝʣʠʪʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʨʦʚʦʣʦʯʥʦʡ ʩʝʪʢʠ, ʝʩʣʠ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʢʘʞʜʦʛʦ ʟʚʝʥʘ r. 

 

 

 

 

ʇʨʠʤʝʨ: ʅʘ ʨʠʩʫʥʢʝ ʠʟʦʙʨʘʞʝʥʘ ʙʝʩʢʦʥʝʯʥʘʷ ʮʝʧʴ, 

ʦʙʨʘʟʦʚʘʥʥʘʷ ʧʦʚʪʦʨʝʥʠʝʤ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʵʣʝʤʝʥʪʘ, 

ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʩʦʧʨʦʪʠʚʣʝʥʠʡ R1 = 2 ʆʤ ʠ R2 = 4 ʆʤ. 

ʅʘʡʪʠ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʵʪʦʡ ʮʝʧʠ. 

IV. Ä 55. 
1. ʇʨʠ ʚʢʣʶʯʝʥʠʠ ʚ ʩʝʪʴ ʝʣʦʯʥʦʡ ʛʠʨʣʷʥʜʳ, ʩʧʘʷʥʥʦʡ ʠʟ 
ʣʘʤʧʦʯʝʢ ʜʣʷ ʢʘʨʤʘʥʥʦʛʦ ʬʦʥʘʨʷ, ʥʘ ʢʘʞʜʫʶ ʠʟ ʣʘʤʧʦʯʝʢ ʧʨʠʭʦʜʠʪʩʷ ʥʘʧʨʷʞʝʥʠʝ 3 ɺ. 

ʇʦʯʝʤʫ ʞʝ ʦʧʘʩʥʦ, ʚʳʢʨʫʪʠʚ ʦʜʥʫ ʠʟ ʣʘʤʧʦʯʝʢ, ʩʫʥʫʪʴ ʚ ʧʘʪʨʦʥ ʧʘʣʝʮ? 

2. ɺʙʣʠʟʠ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ ʩʫʱʝʩʪʚʫʝʪ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ ʥʘʧʨʷʞʝʥʥʦʩʪʴʶ ʦʢʦʣʦ 100 
ɺ/ʤ. ʄʦʞʥʦ ʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʦ ʧʦʣʝ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ, ʥʘʧʨʠʤʝʨ, 

ʧʦʜʢʣʶʯʠʚ ʣʘʤʧʦʯʢʫ ʤʝʞʜʫ ʛʦʣʦʚʦʡ ʠ ʥʦʛʘʤʠ? 

                                 ɿʥʘʥʠʝ ʠ ʤʦʛʫʱʝʩʪʚʦ - ʦʜʥʦ ʠ ʪʦ ʞʝ 

                                                                            ʌ. ɹʵʢʦʥ 

        ʈɸʉʐʀʈɽʅʀɽ ʇʈɽɼɽʃʆɺ ʀɿʄɽʈɽʅʀʗ  

               ɸʄʇɽʈʄɽʊʈɸ ʀ ɺʆʃʔʊʄɽʊʈɸ. 

ʎɽʃʔ ʋʈʆʂɸ: ɿʘʢʨʝʧʠʪʴ ʟʥʘʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʫʯʘʱʠʤʠʩʷ ʥʘ ʧʨʝʜʳʜʫʱʠʭ 

ʫʨʦʢʘʭ. ʇʦʟʥʘʢʦʤʠʪʴ ʫʯʝʥʠʢʦʚ ʩʦ ʩʧʦʩʦʙʘʤʠ ʨʘʩʰʠʨʝʥʠʷ ʧʨʝʜʝʣʦʚ ʠʟʤʝʨʝʥʠʷ 

ʘʤʧʝʨʤʝʪʨʘ ʠ ʚʦʣʴʪʤʝʪʨʘ. 

R1 R1 

R2 R2 R2 

R1 

ʋʨʦʢ 23/5.  

R1 R2 R3 R4 

ʉ 

R1 R2 R3 

R4 
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ʊʀʇ ʋʈʆʂɸ: ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ. 

ʆɹʆʈʋɼʆɺɸʅʀɽ: ʚʳʧʨʷʤʠʪʝʣʴ ɺʉ-24, ʘʤʧʝʨʤʝʪʨ ʠ ʚʦʣʴʪʤʝʪʨ ʜʝʤʦʥʩʪʨʘ-

ʮʠʦʥʥʳʡ ʩ ʰʫʥʪʘʤʠ ʠ ʜʦʙʘʚʦʯʥʳʤʠ ʩʦʧʨʦʪʠʚʣʝʥʠʷʤʠ, ʚʦʣʴʪʤʝʪʨ ʣʘʙʦʨʘ-

ʪʦʨʥʳʡ, ʘʤʧʝʨʚʦʣʴʪʦʤʤʝʪʨ, ʩʦʝʜʠʥʠʪʝʣʴʥʳʝ ʧʨʦʚʦʜʘ. 

ʇʃɸʅ ʋʈʆʂɸ:           

1. ɺʩʪʫʧʠʪʝʣʴʥʘʷ ʯʘʩʪʴ     

2. ʆʧʨʦʩ                              

3. ʆʙ̡ʷʩʥʝʥʠʝ                      

4. ɿʘʢʨʝʧʣʝʥʠʝ              

5. ɿʘʜʘʥʠʝ ʥʘ ʜʦʤ              

II . ʆʧʨʦʩ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʡ: 1. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʠ ʧʘʨʘʣʣʝʣʴʥʦʝ ʩʦʝʜʠʥʝʥʠʝ 

ʨʝʟʠʩʪʦʨʦʚ. 2. ʉʤʝʰʘʥʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ʨʝʟʠʩʪʦʨʦʚ. 

ɿʘʜʘʯʠ:  

1. ʈʘʩʩʯʠʪʘʡʪʝ ʪʦʢ ʯʝʨʝʟ ʧʝʨʝʤʳʯʢʫ ɸɺ ʚ ʩʭʝʤʝ, ʧʨʠʚʝʜʝʥʥʦʡ 

ʥʘ ʨʠʩʫʥʢʝ 1. ɺʝʣʠʯʠʥʳ ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʪʘʢʦʚʳ: R1 = 3 ʆʤ, 

R2 = 6 ʆʤ, R3 = R4 = 4 ʆʤ. ʅʘʧʨʷʞʝʥʠʝ ʥʘ ʢʣʝʤʤʘʭ 12 ɺ. 

ʊʦʯʢʠ ʥʘ ʦʜʥʦʤ ʧʨʦʚʦʜʝ ʤʦʞʥʦ ʩʦʝʜʠʥʷʪʴ ʜʨʫʛ ʩ ʜʨʫʛʦʤ.  

2. ʀʤʝʝʪʩʷ ʠʩʪʦʯʥʠʢ ʪʦʢʘ ʥʘʧʨʷʞʝʥʠʝʤ 6 ɺ, ʨʝʦʩʪʘʪ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ 30 ʆʤ ʠ ʜʚʝ ʣʘʤʧʦʯʢʠ, ʥʘ ʢʦʪʦʨʳʭ ʥʘʧʠʩʘʥʦ: 3,5 ɺ, 0,35 ɸ ʠ 

2,5 ɺ, 0,5 ɸ. ʂʘʢ ʩʦʙʨʘʪʴ ʮʝʧʴ, ʯʪʦʙʳ ʣʘʤʧʦʯʢʠ ʨʘʙʦʪʘʣʠ ʚ ʥʦʨʤʘʣʴʥʦʤ 

ʨʝʞʠʤʝ? ʏʝʤʫ ʜʦʣʞʥʦ ʙʳʪʴ ʨʘʚʥʦ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʨʝʦʩʪʘʪʘ? 

3. ɼʘʥʳ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʨʝʟʠʩʪʦʨʦʚ: R1 = 60 ʆʤ, R2 = 20 ʆʤ, R3 = 

90 ʆʤ. ʇʨʠ ʢʘʢʦʤ ʟʥʘʯʝʥʠʠ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʨʝʟʠʩʪʦʨʘ R4 ʪʦʢ, 

ʪʝʢʫʱʠʡ ʧʦ ʨʝʟʠʩʪʦʨʫ R5 ʙʫʜʝʪ ʨʘʚʝʥ ʥʫʣʶ?  

4. ɺr ʯʠʩʣʠʪʝ ʧʦʢʘʟʘʥʠʷ ʠʜʝʘʣʴʥʳʭ ʘʤʧʝʨʤʝʪʨʘ ʠ ʚʦʣʴʪʤʝʪʨʘ ʚ 

ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʮʝʧʷʭ, ʩʭʝʤʳ ʢʦʪʦʨʳʭ ʠʟʦʙʨʘʞʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 4-7. ʅʘʧʨʷʞʝʥʠʝ ʠʩʪʦʯʥʠʢʘ 

ʪʦʢʘ 6 ɺ, ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʨʝʟʠʩʪʦʨʦʚ R1 = 1 ʆʤ, R2 = 2 ʆʤ, R3 = 3 ʆʤ. 

5. ɻʠʨʣʷʥʜʫ ʠʟ N ʦʜʠʥʘʢʦʚʳʭ ʣʘʤʧʦʯʝʢ ʧʦʜʩʦʝʜʠʥʠʣʠ ʢ ʠʩʪʦʯʥʠʢʫ ʥʘʧʨʷʞʝʥʠʷ ʯʝʨʝʟ 
ʚʭʦʜʥʦʡ ʨʝʟʠʩʪʦʨ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ: ʘ) ʣʘʤʧʦʯʢʠ ʤʝʞʜʫ ʩʦʙʦʡ ʩʦʝʜʠʥʝʥʳ ʧʘʨʘʣʣʝʣʴʥʦ; ʙ) 

ʣʘʤʧʦʯʢʠ ʤʝʞʜʫ ʩʦʙʦʡ ʩʦʝʜʠʥʝʥʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ. ʆʙʘ ʨʘʟʘ ʥʘʢʘʣ ʣʘʤʧʦʯʝʢ ʦʜʠʥʘʢʦʚ. 

ʏʝʤʫ ʨʘʚʥʦ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚʭʦʜʥʦʛʦ ʨʝʟʠʩʪʦʨʘ, ʝʩʣʠ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʢʘʞʜʦʡ ʣʘʤʧʦʯʢʠ R? 

ɺʦʧʨʦʩʳ: 

2. ʇʨʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤ ʩʦʝʜʠʥʝʥʠʠ ʨʝʟʠʩʪʦʨʦʚ, ʠʭ ʦʙʱʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

ʙʦʣʴʰʝ, ʯʝʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ. ʂʘʢ ʵʪʦ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ?                          

3. ʇʨʠ ʧʘʨʘʣʣʝʣʴʥʦʤ ʩʦʝʜʠʥʝʥʠʠ ʨʝʟʠʩʪʦʨʦʚ, ʠʭ ʦʙʱʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

ʤʝʥʴʰʝ, ʯʝʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ. ʂʘʢ ʵʪʦ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ? 

4. ʏʝʤʫ ʨʘʚʥʦ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʤʝʞʜʫ ʜʚʫʤʷ ʚʝʨʰʠʥʘʤʠ ʪʨʝʫʛʦʣʴʥʠʢʘ, 
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ʩʦʩʪʘʚʣʝʥʥʦʛʦ ʠʟ ʪʨʝʭ ʨʝʟʠʩʪʦʨʦʚ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ R ʢʘʞʜʳʡ? 

5. ʂ ʠʩʪʦʯʥʠʢʫ ʧʦʩʪʦʷʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʧʦʜʢʣʶʯʝʥ ʧʘʨʘʣʣʝʣʴʥʦ ʨʝʟʠʩʪʦʨ ʠ 

ʨʝʦʩʪʘʪ. ʂʘʢ ʠʟʤʝʥʷʝʪʩʷ ʩʠʣʘ ʪʦʢʘ ʚ ʨʝʟʠʩʪʦʨʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʨʝʦʩʪʘʪʘ? 

6. ʇʦʢʘʞʠʪʝ, ʯʪʦ ʜʚʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ ʨʝʟʠʩʪʦʨʘ ʦʙʨʘʟʫʶʪ 

ʜʝʣʠʪʝʣʴ ʥʘʧʨʷʞʝʥʠʷ. 

7. ɼʚʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ ʧʨʦʚʦʜʥʠʢʘ ʠʤʝʶʪ ʧʣʦʱʘʜʠ 

ʧʦʧʝʨʝʯʥʳʭ ʩʝʯʝʥʠʡ S2 = 2S1. ʏʝʨʝʟ ʩʝʯʝʥʠʝ ʧʝʨʚʦʛʦ ʧʨʦʚʦʜʥʠʢʘ 

ʟʘ 1 ʩ ʧʨʦʙʝʛʘʝʪ ʟʘʨʷʜ 1 ʤʢʂʣ. ʂʘʢʦʡ ʟʘʨʷʜ ʧʨʦʙʝʞʠʪ ʯʝʨʝʟ 

ʩʝʯʝʥʠʝ ʚʪʦʨʦʛʦ ʧʨʦʚʦʜʥʠʢʘ ʟʘ ʜʚʝ ʩʝʢʫʥʜʳ? 

8. ʅʘ ʨʠʩʫʥʢʝ ʚʩʝ ʣʘʤʧʦʯʢʠ ʦʜʠʥʘʢʦʚʳʝ. ʂʘʢʠʝ ʠʟ ʥʠʭ ʩʚʝʪʷʪʩʷ 

ʦʜʠʥʘʢʦʚʦ ʷʨʢʦ? ʂʘʢʫʶ ʣʘʤʧʫ ʥʫʞʥʦ ʚʳʢʣʶʯʠʪʴ, ʯʪʦʙʳ ʜʨʫʛʠʝ ʣʘʤʧʳ 

ʧʦʛʘʩʣʠ? ʂʘʢʘʷ ʣʘʤʧʘ ʩʚʝʪʠʪ ʷʨʯʝ ʜʨʫʛʠʭ? 

9. ʕʣʝʢʪʨʠʯʝʩʢʘʷ ʮʝʧʴ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ 

ʧʨʦʚʦʣʦʢ ʨʘʟʥʦʛʦ ʩʝʯʝʥʠʷ. ʉ ʦʜʠʥʘʢʦʚʦʡ ʣʠ ʩʢʦʨʦʩʪʴʶ ʧʝʨʝʤʝʱʘʶʪʩʷ ʚ ʥʠʭ 

ʵʣʝʢʪʨʦʥʳ ʧʨʠ ʧʨʦʪʝʢʘʥʠʠ ʪʦʢʘ? 

10. ʇʦʯʝʤʫ ʤʦʣʥʠʷ ʯʘʱʝ ʙʴʝʪ ʚ ʛʨʦʤʦʦʪʚʦʜ? ʇʦʯʝʤʫ ʛʨʦʤʦʦʪʚʦʜ ʥʝʦʙʭʦʜʠʤʦ 

ʟʘʟʝʤʣʷʪʴ? 

11. ʅʘ ʥʝʢʦʪʦʨʦʤ ʫʯʘʩʪʢʝ ʮʝʧʠ ʯʝʨʝʟ ʨʝʟʠʩʪʦʨ, ʟʘʰʫʥʪʠʨʦʚʘʥʥʳʡ ʧʨʦʚʦʜʦʤ, 

ʪʝʯʝʪ ʪʦʢ. ɽʩʪʴ ʣʠ ʨʘʟʥʦʩʪʴ ʧʦʪʝʥʮʠʘʣʦʚ ʥʘ ʵʪʦʤ ʫʯʘʩʪʢʝ? 

12. ʇʨʦʚʦʣʦʢʫ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ 100 ʆʤ ʨʘʟʨʝʟʘʣʠ ʥʘ ʥʝʩʢʦʣʴʢʦ ʨʘʚʥʳʭ ʯʘʩʪʝʡ ʠ 

ʩʦʝʜʠʥʠʣʠ ʠʭ ʧʘʨʘʣʣʝʣʴʥʦ. ʇʦʩʣʝ ʵʪʦʛʦ ʦʙʱʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʮʝʧʠ ʩʪʘʣʦ 

ʨʘʚʥʳʤ 1 ʆʤ. ʅʘ ʩʢʦʣʴʢʦ ʯʘʩʪʝʡ ʨʘʟʨʝʟʘʣʠ ʧʨʦʚʦʣʦʢʫ? 

13. ʋ ʚʘʩ ʝʩʪʴ ʜʚʘ ʨʝʟʠʩʪʦʨʘ ʥʘ 3 ʆʤ ʢʘʞʜʳʡ, ʠ ʦʜʠʥ ʨʝʟʠʩʪʦʨ ʥʘ 6 ʆʤ. ʂʘʢ ʠʭ 

ʥʘʜʦ ʩʦʝʜʠʥʠʪʴ ʚ ʮʝʧʴ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʦʙʱʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 7,5 ʆʤ? 5 ʆʤ? 

1,2 ʆʤ? 

14. ʇʦʯʝʤʫ ʥʝʣʴʟʷ ʚʳʪʠʨʘʪʴ ʧʳʣʴ ʩ ʧʨʠʙʦʨʦʚ, ʚʢʣʶʯʝʥʥʳʭ ʚ ʵʣʝʢʪʨʠʯʝʩʢʫʶ 

ʩʝʪʴ? 

15. ʂʘʢ ʠʟʛʦʪʦʚʠʪʴ ʨʝʟʠʩʪʦʨ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ 3,75 ʆʤ, ʠʩʧʦʣʴʟʫʷ ʥʝʩʢʦʣʴʢʦ ʠʟ 

ʜʝʩʷʪʠ ʨʝʟʠʩʪʦʨʦʚ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ 8 ʆʤ? 

III . ɸʤʧʝʨʤʝʪʨ ʩʣʫʞʠʪ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʩʠʣʳ ʪʦʢʘ, ʚʦʣʴʪʤʝʪʨ - ʜʣʷ ʠʟʤʝʨʝʥʠʷ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ. ʆʩʥʦʚʥʦʡ ʯʘʩʪʴʶ ʵʪʠʭ ʧʨʠʙʦʨʦʚ ʷʚʣʷʝʪʩʷ 

ʛʘʣʴʚʘʥʦʤʝʪʨ, ʦʪʢʣʦʥʝʥʠʝ ʩʪʨʝʣʢʠ ʢʦʪʦʨʦʛʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʩʠʣʝ 

ʧʨʦʪʝʢʘʶʱʝʛʦ ʯʝʨʝʟ ʥʝʛʦ ʪʦʢʘ. ʆʙʦʟʥʘʯʝʥʠʝ ʥʘ ʩʭʝʤʘʭ.  

ʉʠʣʘ ʪʦʢʘ, ʚʳʟʳʚʘʶʱʘʷ ʦʪʢʣʦʥʝʥʠʝ ʩʪʨʝʣʢʠ ʛʘʣʴʚʘʥʦʤʝʪʨʘ ʥʘ ʚʩʶ ʰʢʘʣʫ (I 0) ʨʘʚʥʘ 0,25 ʤɸ, 

ʧʦʵʪʦʤʫ ʥʘʰ ʛʘʣʴʚʘʥʦʤʝʪʨ ʩʧʦʩʦʙʝʥ ʠʟʤʝʨʷʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʪʦʣʴʢʦ ʩʣʘʙʳʝ ʪʦʢʠ. ɼʣʷ 

ʪʦʛʦ, ʯʪʦʙʳ ʘʤʧʝʨʤʝʪʨ (ʛʘʣʴʚʘʥʦʤʝʪʨ) ʦʢʘʟʳʚʘʣ ʢʘʢ ʤʦʞʥʦ ʤʝʥʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ ʩʠʣʫ 

ʠʟʤʝʨʷʝʤʦʛʦ ʠʤ ʪʦʢʘ, ʝʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʜʝʣʘʶʪ ʦʯʝʥʴ ʤʘʣʳʤ (ʠʜʝʘʣʴʥʳʡ ʘʤʧʝʨʤʝʪʨ). 
ɺʅʀʄɸʅʀɽ! ɺʦ ʠʟʙʝʞʘʥʠʝ ʧʦʨʯʠ ʧʨʠʙʦʨʘ ʢʘʪʝʛʦʨʠʯʝʩʢʠ ʟʘʧʨʝʱʘʝʪʩʷ ʚʢʣʯʁʘʪʴ 

ʘʤʧʝʨʤʝʪʨ ʚ ʮʝʧʴ ʙʝʟ ʧʦʪʨʝʙʠʪʝʣʷ ʪʦʢʘ. ɸʤʧʝʨʤʝʪʨ ʚ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʮʝʧʴ ʚʢʣʶʯʘʝʪʩʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩ ʪʝʤ ʧʨʠʙʦʨʦʤ, ʩʠʣʫ ʪʦʢʘ ʚ ʢʦʪʦʨʦʤ ʥʫʞʥʦ ʠʟʤʝʨʠʪʴ.  
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ʆʙʦʟʥʘʯʝʥʠʝ ʘʤʧʝʨʤʝʪʨʘ ʥʘ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʭʝʤʘʭ:  

ʄʦʞʥʦ ʣʠ ʨʘʩʰʠʨʠʪʴ ʧʨʝʜʝʣʳ ʠʟʤʝʨʝʥʠʷ ʘʤʧʝʨʤʝʪʨʘ? ʇʫʩʪʴ 

ʧʦ ʧʨʦʚʦʜʫ ʪʝʯʝʪ ʪʦʢ ʩʠʣʦʡ I = nĀI0 (n = 5). ʊʦʛʜʘ: 

1-
=

n

R
R A
ʐ .   

ʐʫʥʪ - ʫʩʪʨʦʡʩʪʚʦ, ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʷʝʪ 

ʵʣʝʢʪʨʠʯʝʩʢʦʤʫ ʪʦʢʫ ʧʨʦʪʝʢʘʪʴ ʚ ʦʙʭʦʜ 

ʢʘʢʦʛʦ-ʣʠʙʦ ʫʯʘʩʪʢʘ ʩʭʝʤʳ, ʦʙʳʯʥʦ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʠʟʢʦʦʤʥʳʡ ʨʝʟʠʩʪʦʨ, 

ʢʘʪʫʰʢʫ ʠʣʠ ʧʨʦʚʦʜʥʠʢ. 
ʀʟ ʛʘʣʴʚʘʥʦʤʝʪʨʘ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʦʣʴʪʤʝʪʨ. 

ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʛʘʣʴʚʘʥʦʤʝʪʨ - ʚʦʣʴʪʤʝʪʨ 

ʩʧʦʩʦʙʝʥ ʠʟʤʝʨʷʪʴ ʥʝʙʦʣʴʰʠʝ ʥʘʧʨʷʞʝʥʠʷ: U0 

= I0ĿRV. ɺʦʣʴʪʤʝʪʨ ʚ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʮʝʧʴ ʚʢʣʶʯʘʶʪ ʧʘʨʘʣʣʝʣʴʥʦ ʩ ʪʝʤ ʧʨʠʙʦʨʦʤ, 

ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʢʦʪʦʨʦʤ ʥʫʞʥʦ ʠʟʤʝʨʠʪʴ. ʆʙʦʟʥʘʯʝʥʠʝ ʚʦʣʴʪʤʝʪʨʘ ʥʘ ʩʭʝʤʘʭ.  ɼʣʷ ʪʦʛʦ 

ʯʪʦʙʳ ʚʦʣʴʪʤʝʪʨ ʥʝ ʚʥʦʩʠʣ ʟʘʤʝʪʥʳʭ ʠʩʢʘʞʝʥʠʡ ʚ ʠʟʤʝʨʷʝʤʦʝ ʥʘʧʨʷʞʝʥʠʝ, ʝʛʦ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʙʦʣʴʰʠʤ (RV Ÿ Ð - ʠʜʝʘʣʥɹʳʡ ʚʦʣʴʪʤʝʪʨ).  
ʄʦʞʥʦ ʣʠ ʨʘʩʰʠʨʠʪʴ ʧʨʝʜʝʣʳ ʠʟʤʝʨʝʥʠʷ ʚʦʣʴʪʤʝʪʨʘ? ʇʫʩʪʴ ʧʨʝʜʝʣ ʠʟʤʝʨʝʥʠʷ 

ʚʦʣʴʪʤʝʪʨʘ U0, ʘ ʥʝʦʙʭʦʜʠʤʦ ʠʟʤʝʨʠʪʴ U = nU0 (n = 5). ʊʦʛʜʘ: Rʜʦʙ = RvĀ(n-1). 

ɼʝʣʠʪʝʣʴ ʥʘʧʨʷʞʝʥʠʷ:     ɺʍɺʓʍ U
RR

R
U Ööö

÷

õ
ææ
ç

å

+
=

21

2
 

IV . ɿʘʜʘʯʠ:  

1. ɺʦʣʴʪʤʝʪʨ ʨʘʩʩʯʠʪʘʥ ʥʘ ʠʟʤʝʨʝʥʠʝ ʥʘʧʨʷʞʝʥʠʡ ʜʦ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ U0 = 30 ɺ. ʇʨʠ ʵʪʦʤ ʪʦʢ ʯʝʨʝʟ ʚʦʣʴʪʤʝʪʨ I0 = 10 ʤɸ. 

ʂʘʢʦʝ ʜʦʙʘʚʦʯʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ Rʜʦʙ ʥʘʜʦ ʧʨʠʩʦʝʜʠʥʠʪʴ ʢ ʚʦʣʴʪʤʝʪʨʫ, 

ʯʪʦʙʳ ʠʤ ʤʦʞʥʦ ʙʳʣʦ ʠʟʤʝʨʷʪʴ ʥʘʧʨʷʞʝʥʠʷ ʜʦ U = 150 ɺ? 

2. ʆʧʨʝʜʝʣʠʪʴ ʚʥʫʪʨʝʥʥʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʨʠʙʦʨʘ ʠ ʜʦʙʘʚʦʯʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ, 

ʝʩʣʠ ʪʦʢ ʚ 30 ʤɸ ʦʪʢʣʦʥʷʝʪ ʩʪʨʝʣʢʫ ʧʨʠʙʦʨʘ ʥʘ ʚʩʶ ʰʢʘʣʫ. ʇʨʝʜʝʣʳ 

ʠʟʤʝʨʝʥʠʷ ʧʨʠʙʦʨʘ ʩ ʜʦʙʘʚʦʯʥʳʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ 450 ɺ, ʘ ʙʝʟ ʥʝʛʦ 150 ɺ. 

3. ʎʝʥʘ ʜʝʣʝʥʠʷ ʰʢʘʣʳ ʚʦʟʨʦʩʣʘ ʚ n = 10 ʨʘʟ, ʢʦʛʜʘ ʢ ʘʤʧʝʨʤʝʪʨʫ, 

ʨʘʩʩʯʠʪʘʥʥʦʤʫ ʥʘ ʤʘʢʩʠʤʘʣʴʥʫʶ ʩʠʣʫ ʪʦʢʘ I = 2 ɸ, ʧʨʠʩʦʝʜʠʥʠʣʠ ʰʫʥʪ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ R h= 0,5 ʆʤ. ʂʘʢʦʝ ʜʦʙʘʚʦʯʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʠʩʦʝʜʠʥʠʪʴ ʢ ʘʤʧʝʨʤʝʪʨʫ, ʯʪʦʙʳ ʠʤ ʤʦʞʥʦ ʙʳʣʦ ʠʟʤʝʨʠʪʴ ʥʘʧʨʷʞʝʥʠʝ ʜʦ 

U = 220 ɺ? 

4.ʇʦʛʨʝʰʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ ʪʦʢʘ I ʩʧʝʮʠʘʣʴʥʳʤ ʘʤʧʝʨʤʝʪʨʦʤ, ʨʘʩʩʯʠʪʘʥʥʳʤ ʥʘ ʪʦʢʠ ʜʦ Imax = 

50 ʤɸ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʦʣʴʢʦ ʧʦʛʨʝʰʥʦʩʪʴʶ ʩʯʠʪʳʚʘʥʠʷ ʠ ʨʘʚʥʘ ȹI = 1 ʤɸ. ʋ ʚʘʩ ʚ 

ʨʘʩʧʦʨʷʞʝʥʠʠ ʤʥʦʛʦ ʪʘʢʠʭ ʘʤʧʝʨʤʝʪʨʦʚ. ʂʘʢʦʝ ʥʘʠʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʘʤʧʝʨʤʝʪʨʦʚ 

ʥʫʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ, ʯʪʦʙʳ ʤʦʞʥʦ ʙʳʣʦ ʠʟʤʝʨʠʪʴ ʪʦʢ 1 ɸ ʩ ʥʘʠʤʝʥʴʰʝʡ ʦʪʥʦʩʠʪʝʣʴʥʦʡ 

ʧʦʛʨʝʰʥʦʩʪʴʶ? ʏʝʤʫ ʨʘʚʥʘ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ ʪʘʢʦʛʦ ʪʦʢʘ?  

ɺʦʧʨʦʩ: ɺʦʣʴʪʤʝʪʨ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ 12 ʢʆʤ ʠʤʝʝʪ ʧʨʝʜʝʣ ʠʟʤʝʨʝʥʠʷ 120 ɺ. ʄʦʞʥʦ ʣʠ 

ʠʤ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʥʘʧʨʷʞʝʥʠʡ ʜʦ 240 ɺ? 

ɸ 

V V V V V V V 

Rʜʦʙ 

U0 U U 

ɸ ɸ 
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R  h
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... ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢ ʧʦʣʫʯʘʣʩʷ ʩ ʧʦʤʦʱʴʶ 

ʤʘʛʥʠʪʦʵʣʝʢʪʨʠʯʝʩʢʦʡ ʤʘʰʠʥʳ, ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ, 

ʨʘʟʚʠʚʘʝʤʦʝ ʪʦʢʦʤ, ʥʘʭʦʜʠʣʦʩʴ ʚ ʧʦʩʪʦʷʥʥʦʤ ʦʪʥʦʰʝʥʠʠ ʢ 

ʩʠʣʝ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʚʨʘʱʝʥʠʷ ʵʪʦʡ ʤʘʰʠʥʳ... 

                                                    ɼʞ. ɼʞʦʫʣʴ 

        ʈɸɹʆʊɸ ʀ ʄʆʑʅʆʉʊʔ ʇʆʉʊʆʗʅʅʆɻʆ ʊʆʂɸ 
          ʏʝʤ ʦʪʣʠʯʘʶʪʩʷ ʣʘʤʧʳ ʥʘʢʘʣʠʚʘʥʠʷ ʨʘʟʥʦʡ ʤʦʱʥʦʩʪʠ?  

ʎɽʃʔ ʋʈʆʂɸ: ɼʘʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʷʭ, 

ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʮʝʧʷʭ. ʇʦʚʪʦʨʠʪʴ ʬʦʨʤʫʣʳ ʨʘʙʦʪʳ ʠ ʤʦʱʥʦʩʪʠ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ. ʈʘʟʚʠʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʪʝʧʣʦʚʦʤ ʜʝʡʩʪʚʠʠ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ. 

ʊʀʇ ʋʈʆʂɸ: ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ. . 

ʆɹʆʈʋɼʆɺɸʅʀɽ: ʙʣʦʢ ʧʠʪʘʥʠʷ, ʘʤʧʝʨʤʝʪʨ ʠ ʚʦʣʴʪʤʝʪʨ ʣʘʙʦʨʘʪʦʨʥʳʝ, 

ʧʨʦʚʦʜʥʠʢ-ʩʧʠʨʘʣʴ, ʩʦʝʜʠʥʠʪʝʣʴʥʳʝ ʧʨʦʚʦʜʘ, ʜʚʝ ʦʩʚʝʪʠʪʝʣʴʥʳʝ ʣʘʤʧʳ 

ʥʘʢʘʣʠʚʘʥʠʷ ʨʘʟʥʦʡ ʤʦʱʥʦʩʪʠ. 

ʇʃɸʅ ʋʈʆʂɸ:        

1. ɺʩʪʫʧʠʪʝʣʴʥʘʷ ʯʘʩʪʴ          

2. ʆʧʨʦʩ                                    

3. ʆʙʲʷʩʥʝʥʠʝ                           

4. ɿʘʢʨʝʧʣʝʥʠʝ                          

5. ɿʘʜʘʥʠʝ ʥʘ ʜʦʤ                    

II . ʆʧʨʦʩ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʡ: 1. ʐʫʥʪʠʨʦʚʘʥʠʝ ʘʤʧʝʨʤʝʪʨʘ. 2. ɼʦʙʘʚʦʯʥʦʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʢ ʚʦʣʴʪʤʝʪʨʫ. 

ɿʘʜʘʯʠ:  

1. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʝ ʢʘʪʫʰʢʘ ʩ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ 2000 ʆʤ ʠ 

ʚʦʣʴʪʤʝʪʨ ʚʢʣʶʯʘʶʪʩʷ ʚ ʮʝʧʴ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʩ ʥʘʧʨʷʞʝʥʠʝʤ 200 ɺ. 

ɺʦʣʴʪʤʝʪʨ ʧʦʢʘʟʳʚʘʝʪ 120 ɺ. ʇʨʠ ʟʘʤʝʥʝ ʢʘʪʫʰʢʠ ʥʘ ʜʨʫʛʫʶ ʢʘʪʫʰʢʫ 

ʚʦʣʴʪʤʝʪʨ ʧʦʢʘʟʳʚʘʝʪ 150 ɺ. ʆʧʨʝʜʝʣʠʪʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚʪʦʨʦʡ 

ʢʘʪʫʰʢʠ. 

2. ɼʣʷ ʠʟʤʝʨʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʩʝʪʠ U0 = 120 ɺ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʠʣʠ ʜʚʘ 

ʚʦʣʴʪʤʝʪʨʘ ʩ ʥʦʤʠʥʘʣʴʥʳʤʠ ʥʘʧʨʷʞʝʥʠʷʤʠ U = 100 ɺ ʠ ʩʦʧʨʦʪʠʚʣʝʥʠʷʤʠ RV1 

= 20 ʢʆʤ ʠ RV2 = 15 ʢʆʤ. ʆʧʨʝʜʝʣʠʪʝ ʧʦʢʘʟʘʥʠʷ ʢʘʞʜʦʛʦ ʚʦʣʴʪʤʝʪʨʘ ʠ 

ʥʘʠʙʦʣʴʰʝʝ ʥʘʧʨʷʞʝʥʠʝ, ʢʦʪʦʨʦʝ ʤʦʞʥʦ ʠʟʤʝʨʷʪʴ ʚʦʣʴʪʤʝʪʨʘʤʠ. 

3. ʕʣʝʢʪʨʠʯʝʩʢʘʷ ʮʝʧʴ ʩʦʩʪʦʠʪ ʠʟ ʯʝʪʳʨʸʭ ʨʝʟʠʩʪʦʨʦʚ, 

ʠʜʝʘʣʴʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ ʩ ʥʘʧʨʷʞʝʥʠʝʤ ʥʘ ʚʳʚʦʜʘʭ 

120 ɺ ʠ ʠʜʝʘʣʴʥʦʛʦ ʚʦʣʴʪʤʝʪʨʘ. ʏʪʦ ʧʦʢʘʟʳʚʘʝʪ 

ʚʦʣɹʪʤʝʪʨ? ʉʦʧʨʦʪʠʚʣʝʥʠʷ ʨʝʟʠʩʪʦʨʦʚ ʫʢʘʟʘʥʳ ʥʘ ʩʭʝʤʝ 

(ʩʤ. ʨʠʩʫʥʦʢ).  

4. ʆʜʠʥʘʢʦʚʳʝ ʨʝʟʠʩʪʦʨʳ ʩʦʝʜʠʥʝʥʳ ʢʦʣʴʮʦʤ. ʆʤʤʝʪʨ, ʧʦʜʢʣʶʯʝʥʥʳʡ ʢ 

ʦʜʥʦʤʫ ʨʝʟʠʩʪʦʨʫ, ʧʦʢʘʟʳʚʘʝʪ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 16 ʆʤ, ʘ ʧʦʜʢʣʶʯʝʥʥʳʡ ʢ ʜʚʫʤ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ ʨʝʟʠʩʪʦʨʘʤ ï 24 ʆʤ. ʉʢʦʣʴʢʦ ʨʝʟʠʩʪʦʨʦʚ ʚ ʢʦʣʴʮʝ? ʏʝʤʫ 

ʋʨʦʢ 24/6. 
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ʨʘʚʥʦ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ? 

5. ɺ ʮʝʧʠ, ʠʟʦʙʨʘʞʝʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ, ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚʦʣʴʪʤʝʪʨʘ RV = 10 ʢʆʤ, 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʘʤʧʝʨʤʝʪʨʘ RA = 1 ʆʤ. ʇʨʠ ʠʟʤʝʥʝʥʠʠ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

ʨʝʦʩʪʘʪʘ ʠʟʤʝʥʷʝʪʩʷ ʪʦʢ ʯʝʨʝʟ ʘʤʧʝʨʤʝʪʨ IA ʠ ʥʘʧʨʷʞʝʥʠʝ UV ʥʘ ʚʦʣʴʪʤʝʪʨʝ. 

ʇʨʠ ʪʦʢʝ ʯʝʨʝʟ ʘʤʧʝʨʤʝʪʨ IA1 = 15 ʤɸ ʚʦʣʴʪʤʝʪʨ ʧʦʢʘʟʘʣ UV1 = 3 ɺ, ʘ ʧʨʠ ʪʦʢʝ 

IA2 = 30 ʤɸ ï ʥʘʧʨʷʞʝʥʠʝ UV2 = 1,5 ɺ. ʆʧʨʝʜʝʣʠʪʝ, ʯʝʤʫ ʨʘʚʥʳ R ʠ U0. ʏʪʦ 

ʧʦʢʘʞʝʪ ʚʦʣʴʪʤʝʪʨ, ʝʩʣʠ ʪʦʢ ʯʝʨʝʟ ʘʤʧʝʨʤʝʪʨ ʙʫʜʝʪ ʙʣʠʟʦʢ ʢ ʥʫʣʶ? 

6. ɼʚʘ ʦʜʠʥʘʢʦʚʳʭ ʚʦʣʴʪʤʝʪʨʘ ʩʦʝʜʠʥʝʥʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʠ ʧʦʜʢʣʶʯʝʥʳ ʢ 

ʙʘʪʘʨʝʝ. ʇʘʨʘʣʣʝʣʴʥʦ ʦʜʥʦʤʫ ʠʟ ʚʦʣʴʪʤʝʪʨʦʚ ʧʦʜʢʣʶʯʝʥ ʨʝʟʠʩʪʦʨ, ʧʨʠ ʵʪʦʤ 

ʧʦʢʘʟʘʥʠʷ ʚʦʣʴʪʤʝʪʨʦʚ ʩʦʩʪʘʚʣʷʶʪ 1,4 ɺ ʠ 3,1 ɺ. ʆʪʢʣʶʯʠʤ ʪʝʧʝʨʴ ʦʜʠʥ ʠʟ 

ʚʦʣʴʪʤʝʪʨʦʚ. ʏʪʦ ʙʫʜʝʪ ʧʦʢʘʟʳʚʘʪʴ ʦʩʪʘʚʰʠʡʩʷ ʧʨʠʙʦʨ? ʅʘʧʨʷʞʝʥʠʝ ʙʘʪʘʨʝʡʢʠ 

ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʥʝʠʟʤʝʥʥʳʤ. 

ɺʦʧʨʦʩʳ: 

1. ʋʯʝʥʠʢ ʧʦ ʦʰʠʙʢʝ ʚʢʣʶʯʠʣ ʚʦʣʴʪʤʝʪʨ ʚʤʝʩʪʦ ʘʤʧʝʨʤʝʪʨʘ ʧʨʠ ʠʟʤʝʨʝʥʠʠ 

ʚʝʣʠʯʠʥʳ ʪʦʢʘ ʚ ʮʝʧʠ. ʏʪʦ ʧʨʠ ʪɻʦʤ ʧʨʦʠʟʦʰʣʦ ʩ ʥʘʢʘʣʦʤ ʥʠʪʠ ʣʘʤʧʳ? ʏʪʦ 

ʧʦʢʘʞʝʪ ʚʦʣʴʪʤʝʪʨ? 

2. ʇʦʯʝʤʫ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚʦʣʴʪʤʝʪʨʘ ʚʩʝʛʜʘ ʜʦʣʞʥʦ ʙʳʪʴ ʟʥʘʯʠʪʝʣʴʥʦ 

ʙʦʣɹh ʝ, ʯʝʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʪʦʛʦ ʫʯʘʩʪʢʘ, ʥʘ ʢʦʥʮʘʭ ʢʦʪʦʨʦʛʦ ʠʟʤʝʨʷʝʪʩʷ 

ʥʘʧʨʷʞʝʥʠʝ? 

3. ʏʪʦ ʦʙʱʝʛʦ ʠ ʚ ʯʝʤ ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ ʣʘʙʦʨʘʪʦʨʥʳʤ ʘʤʧʝʨʤʝʪʨʦʤ ʠ 

ʚʦʣʴʪʤʝʪʨʦʤ? 

4. ʇʦʯʝʤʫ ʰʫʥʪ ʢ ʘʤʧʝʨʤʝʪʨʫ, ʠʟʤʝʨʷʶʱʝʤʫ ʙʦʣʴʰʠʝ ʪʦʢʠ, ʙʫʜʝʪ ʠʤʝʪʴ 

ʙʦʣʴʰʫʶ ʤʘʩʩʫ? 

5. ʄʦʛʫʪ ʣʠ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʣʠʷʪʴ ʥʘ ʧʦʢʘʟʘʥʠʷ ʘʤʧʝʨʤʝʪʨʘ ʠ 

ʚʦʣʴʪʤʝʪʨʘ? 

6. ʂʘʢ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʠʣʠ ʧʘʨʘʣʣʝʣʴʥʦ ʩʦʝʜʠʥʝʥʳ ʤʝʞʜʫ ʩʦʙʦʡ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʨʘʙʦʪʘʶʱʠʝ ʢʦʥʬʦʨʢʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʣʠʪʳ? 

7. ɽʩʣʠ ʢ ʚʦʣʴʪʤʝʪʨʫ ʧʦʜʢʣʶʯʠʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʨʝʟʠʩʪʦʨ, ʪʦ ʧʨʝʜʝʣ 

ʠʟʤʝʨʝʥʠʷ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ 10 ʨʘʟ. ɺʦ ʩʢʦʣʴʢʦ ʨʘʟ ʠʟʤʝʥʠʪʩʷ ʧʨʝʜʝʣ 

ʠʟʤʝʨʝʥʠʷ ʚʦʣʴʪʤʝʪʨʘ, ʝʩʣʠ ʵʪʦʪ ʞʝ ʨʝʟʠʩʪʦʨ ʚʢʣʶʯʠʪʴ ʧʘʨʘʣʣʝʣʴʥʦ? 

8. ɼʚʘ ʠʜʝʘʣʴʥʳʭ ʢʦʥʜʝʥʩʘʪʦʨʘ ʧʦʜʢʣʶʯʝʥʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʢ ʠʩʪʦʯʥʠʢʫ 

ʪʦʢʘ. ʏʪʦ ʧʦʢʘʞʝʪ ʚʦʣʴʪʤʝʪʨ, ʧʦʜʢʣʶʯʝʥʥʳʡ ʧʘʨʘʣʣʝʣʴʥʦ ʦʜʥʦʤʫ ʠʟ 

ʢʦʥʜʝʥʩʘʪʦʨʦʚ? 

9. ʂʘʢ ʠʟʤʝʨʠʪʴ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʨʝʟʠʩʪʦʨʘ ʩ ʧʦʤʦʱʴʶ ʘʤʧʝʨʤʝʪʨʘ ʠ 

ʚʦʣʴʪʤʝʪʨʘ ʩ ʥʝʠʟʚʝʩʪʥʳʤʠ ʚʥʫʪʨʝʥʥʠʤʠ ʩʦʧʨʦʪʠʚʣʝʥʠʷʤʠ?  

10. ʇʦʯʝʤʫ ʦʧʘʩʥʦ ʧʦʜʭʦʜʠʪʴ ʢ ʦʙʦʨʚʘʥʥʦʤʫ ʢʘʙʝʣʶ ʚʳʩʦʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ, 

ʣʝʞʘʱʝʤʫ ʥʘ ʟʝʤʣʝ? 

11. ʏʝʤʫ ʨʘʚʥʘ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʠʟʤʝʨʝʥʠʡ ʘʤʧʝʨʤʝʪʨʘ ʩ ʧʨʝʜʝʣʦʤ 

ʠʟʤʝʨʝʥʠʡ 5 ɸ, ʢʣʘʩʩ ʪʦʯʥʦʩʪʠ ʢʦʪʦʨʦʛʦ 0,5, ʝʩʣʠ ʚ ʧʝʨʚʦʤ ʠʟʤʝʨʝʥʠʠ ʦʥ 

ʧʦʢʘʟʘʣ 2 ɸ, ʘ ʚʦ ʚʪʦʨʦʤ ï 4 ɸ? 1,3%, 0,6% 

12. ʀʟʤʝʨʷʷ ʩʠʣʫ ʪʦʢʘ ʚ ʮʝʧʠ ʥʝʠʜʝʘʣʴʥʳʤ ʘʤʧʝʨʤʝʪʨʦʤ, ʤʳ ʥʝ ʤʦʞʝʤ ʩʜʝʣʘʪʴ ʪʦʯʥʳʭ 

ʚʳʚʦʜʦʚ ʦ ʪʦʤ, ʢʘʢʦʡ ʙʳʣʘ ʩʠʣʘ ʪʦʢʘ ʚ ʮʝʧʠ ʜʦ ʠʟʤʝʨʝʥʠʷ? ʇʦʯʝʤʫ? 

V 

V 
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III . ʉʭʝʤʘ ʧʨʦʩʪʝʡʰʝʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ. ʄʝʭʘʥʠʯʝʩʢʘʷ ʘʥʘʣʦʛʠʷ ʟʘʤʢʥʫʪʦʡ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ. ʂʘʢʫʶ ʨʘʙʦʪʫ ʩʦʚʝʨʰʘʝʪ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ, ʧʝʨʝʤʝʱʘʷ 

ʟʘʨʷʜ 1 ʂʣ ʩ ʢʣʝʤʤʳ "+" ʥʘ ʢʣʝʤʤʫ "-" ʠʩʪʦʯʥʠʢʘ 

ʪʦʢʘ, ʝʩʣʠ ʥʘʧʨʷʞʝʥʠʝ ʤʝʞʜʫ ʢʣʝʤʤʘʤʠ U? ɸ ʝʩʣʠ 

ʧʝʨʝʤʝʱʘʝʪ ʟʘʨʷʜ q?   

                      

 

ʇʨʠʙʦʨ ʜʣʷ ʠʟʤʝʨʝʥʠʷ 

ʨʘʙʦʪʳ ʪʦʢʘ ï ʩʯʝʪʯʠʢ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ. 

ɼʣʷ ʮʝʧʠ ʩ ʨʝʟʠʩʪʦʨʦʤ: ɸǋ = Q = I
2
Rt. ʕʣʝʢʪʨʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ ʤʦʞʝʪ 

ʣʝʛʢʦ ʧʨʝʦʙʨʘʟʦʚʳʚʘʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʚʦ ʚʥʫʪʨʝʥʥʶʶ ʵʥʝʨʛʠʶ. ʅʘʧʨʠʤʝʨ, ʚ 

ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝ ʯʘʩʪʴ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʤʝʭʘʥʠʯʝʩʢʫʶ 

("ʧʘʜʘʶʱʠʝ" ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʟʘʨʷʜʳ ʤʦʛʫʪ ʩʦʚʝʨʰʘʪʴ ʨʘʙʦʪʫ, ʥʘʧʨʠʤʝʨ, ʚʨʘʱʘʪʴ ʚʝʨʪʫʰʢʫ). 

ɽʩʣʠ ʚ ʮʝʧʠ ʝʩʪʴ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ, ʪʦ: ɸ
ǋ
 = Q + ɸ. 

ʅʦ ʨʘʙʦʪʘ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʠʟʚʝʜʝʥʘ ʪʦʢʦʤ ʟʘ ʣʶʙʦʝ ʚʨʝʤʷ!  

ʕʣʝʢʪʨʠʯʝʩʢʘʷ ʤʦʱʥʦʩʪʴ (ʈ) - ʩʚʦʡʩʪʚʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ ʩʦʚʝʨʰʘʪʴ 

ʨʘʙʦʪʫ ʟʘ ʜʘʥʥʳʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ, ʠʟʤʝʨʷʝʤʦʝ ʦʪʥʦʰʝʥʠʝʤ 

ʧʨʦʠʟʚʝʜʝʥʥʦʡ ʨʘʙʦʪʳ ʢ ʵʪʦʤʫ ʧʨʦʤʝʞʫʪʢʫ. .
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ʇʨʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤ ʩʦʝʜʠʥʝʥʠʠ ʥʝʦʜʠʥʘʢʦʚʳʭ ʨʝʟʠʩʪʦʨʦʚ ʚ ʨʝʟʠʩʪʦʨʝ ʥʘʠʙʦʣʴʰʝʛʦ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚʳʜʝʣʷʝʪʩʷ ʥʘʠʙʦʣʴʰʘʷ ʤʦʱʥʦʩʪʴ, ʘ ʧʨʠ ʧʘʨʘʣʣʝʣʴʥʦʤ ï ʥʘʦʙʦʨʦʪ. 

ɼʣʷ ʨʝʟʠʩʪʦʨʘ: 
t

Q

t

A
P =

¡
=  -  ʩʢʦʨʦʩʪʴ ʨʘʩʩʝʷʥʠʷ ʵʥʝʨʛʠʠ ʚ ʚʠʜʝ ʪʝʧʣʘ ʥʘ 

ʨʝʟʠʩʪʦʨʝ (ʤʦʱʥʦʩʪʴ ʨʘʩʩʝʷʥʠʷ). ɼʣʷ ʮʝʧʠ ʩ ʤʦʪʦʨʦʤ: N
t

Q
P += , 

t

A
N =  -  

ʤʝʭʘʥʠʯʝʩʢʘʷ ʤʦʱʥʦʩʪʴ. 

ɽʜʠʥʠʮʳ ʤʦʱʥʦʩʪʠ ʚ ʉʀ: 1 ɺʪ = 1 ɺĿ1 ɸ. ɿʥʘʷ ʤʦʱʥʦʩʪʴ ʧʦʪʨʝʙʠʪʝʣʷ, ʤʦʞʥʦ 

ʨʘʩʩʯʠʪʘʪʴ ʨʘʙʦʪʫ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ: ɸ' = PĿt. ɽʜʠʥʠʮʘ ʨʘʙʦʪʳ ʚ ʉʀ: 1 

ɼʞ = 1 ɺʪĿ1 ʩ. ʋʧʦʪʨʝʙʣʷʝʤʘʷ ʝʜʠʥʠʮʘ 1 ʢɺʪĿʯ = 3,6 ʄɼʞ. ɽʜʠʥʠʮʘ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʚ ʪʝʭʥʠʢʝ ʠ ʚ ʙʳʪʫ - 1 ʢɺʪĿʯ. 

IV . ɿʘʜʘʯʠ:  

1. ʇʨʠʜʫʤʘʡʪʝ ʩʧʦʩʦʙ ʚʢʣʶʯʝʥʠʷ ʣʘʤʧʦʯʢʠ ʤʦʱʥʦʩʪʴʶ 3,6 ɺʪ, ʨʘʩʩʯʠʪʘʥʥʦʡ 

ʥʘ ʙ ɺ, ʝʩʣʠ ʥʘʧʨʷʞʝʥʠʝ ʠʩʪʦʯʥʠʢʘ 24 ɺ. 
ʈʝʟʠʩʪʦʨʳ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʜʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ ʩʭʝʤʳ! 

2. ɼʚʝ ʣʘʤʧʦʯʢʠ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ 180 ʠ 360 ʆʤ ʧʦʜʢʣʶʯʠʣʠ ʧʘʨʘʣʣʝʣʴʥʦ ʢ ʩʝʪʠ 

ʩ ʥʘʧʨʷʞʝʥʠʝʤ 120 ɺ. ʂʘʢʘʷ ʤʦʱʥʦʩʪʴ ʚʳʜʝʣʷʝʪʩʷ ʚ ʢʘʞʜʦʡ ʠʟ ʣʘʤʧʦʯʝʢ ʠ ʚʦ 

ʚʩʝʡ ʮʝʧʠ? ʂʘʢʘʷ ʙʫʜʝʪ ʚʳʜʝʣʷʪʴʩʷ ʤʦʱʥʦʩʪʴ, ʝʩʣʠ ʣʘʤʧʦʯʢʠ ʧʦʜʢʣʶʯʠʪʴ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ? ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʣʘʤʧʦʯʝʢ ʩʯʠʪʘʪʴ ʥʝʠʟʤʝʥʥʳʤ. 

3. ɺ ʩʝʪʴ ʩ ʥʘʧʨʷʞʝʥʠʝʤ 120 ɺ ʯʝʨʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 40 ʆʤ 

ʚʢʣʶʯʝʥ ʧʨʠʙʦʨ, ʧʦʪʨʝʙʣʷʶʱʠʡ ʤʦʱʥʦʩʪʴ 50 ɺʪ. ʂʘʢʦʚʘ ʩʠʣʘ ʪʦʢʘ, ʪʝʢʫʱʝʛʦ 
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ʯʝʨʝʟ ʧʨʠʙʦʨ? ʂʘʢʘʷ ʤʦʱʥʦʩʪʴ ʨʘʩʩʝʠʚʘʝʪʩʷ ʥʘ ʨʝʟʠʩʪʦʨʝ? 

4. ʕʣʝʢʪʨʦʤʦʪʦʨ ʩ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʦʙʤʦʪʢʠ 7 ʆʤ ʧʦʪʨʝʙʣʷʝʪ ʪʦʢ ʩʠʣʦʡ 2 ɸ ʠ 

ʠʤʝʝʪ ʧʨʠ ʵʪʦʤ ʂʇɼ 96%. ʂʘʢʫʶ ʤʝʭʘʥʠʯʝʩʢʫʶ ʨʘʙʦʪʫ ʩʦʚʝʨʰʘʝʪ ʤʦʪʦʨ ʟʘ 

ʚʨʝʤʷ 3 ʩ? 

5. ʕʣʝʢʪʨʦʤʦʪʦʨ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʧʦʜʢʣʶʯʠʣʠ ʢ ʥʘʧʨʷʞʝʥʠʶ 200 ɺ. 

ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʦʙʤʦʪʢʠ ʷʢʦʨʷ ʨʘʚʥʦ 2 ʆʤ. ʇʨʠ ʢʘʢʦʤ ʟʥʘʯʝʥʠʠ ʪʦʢʘ ʯʝʨʝʟ 

ʦʙʤʦʪʢʫ ʧʦʣʝʟʥʘʷ ʤʦʱʥʦʩʪʴ ʤʦʪʦʨʘ ʙʫʜʝʪ ʤʘʢʩʠʤʘʣʴʥʦʡ? ʏʝʤʫ ʦʥʘ ʨʘʚʥʘ? 

ʂʘʢʦʚ ʧʨʠ ʵʪʦʤ ʂʇɼ ʤʦʪʦʨʘ? 

6. ʏʝʤʫ ʨʘʚʝʥ ʂʇɼ ʵʣʝʢʪʨʦʤʦʪʦʨʘ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ, ʝʩʣʠ ʚ ʤʦʤʝʥʪ ʝʛʦ 

ʚʢʣʶʯʝʥʠʷ ʚ ʩʝʪʴ ʩʠʣʘ ʪʦʢʘ 15 ɸ, ʘ ʚ ʫʩʪʘʥʦʚʠʚʰʝʤʩʷ ʨʝʞʠʤʝ ʩʠʣʘ ʪʦʢʘ 9 ɸ? 

7. ʎʝʧʦʯʢʘ ʠʟ ʜʚʫʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ ʨʝʟʠʩʪʦʨʦʚ ʧʦʜʢʣʶʯʘʝʪʩʷ ʢ ʠʩʪʦʯʥʠʢʫ 

ʧʦʩʪʦʷʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ 12 ɺ. ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʦʜʥʦʛʦ ʠʟ ʥʠʭ 36 ʆʤ. ʇʨʠ ʢʘʢʦʤ ʟʥʘʯʝʥʠʠ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚʪʦʨʦʛʦ ʨʝʟʠʩʪʦʨʘ ʪʝʧʣʦʚʘʷ ʤʦʱʥʦʩʪʴ, ʚʳʜʝʣʷʝʤʘʷ ʥʘ ʥʝʤ, ʙʫʜʝʪ 

ʤʘʢʩʠʤʘʣʴʥʘ? ʅʘʡʪʠ ʵʪʫ ʤʘʢʩʠʤʘʣʴʥʫʶ ʤʦʱʥʦʩʪ.ɹ 

ɺʦʧʨʦʩʳ:  

1. ʆʩʪʘʝʪʩʷ ʣʠ ʧʦʩʪʦʷʥʥʦʡ ʤʦʱʥʦʩʪʴ, ʧʦʪʨʝʙʣʷʝʤʘʷ ʣʘʤʧʦʯʢʦʡ, ʧʨʠ 

ʨʘʟʣʠʯʥʳʭ ʥʘʢʘʣʘʭ? 

2. ʂʘʢ ʥʘʜʦ ʩʦʝʜʠʥʠʪʴ ʦʙʤʦʪʢʠ ʜʚʫʭ ʥʘʛʨʝʚʘʪʝʣʝʡ, ʦʧʫʱʝʥʥʳʭ ʚ ʩʪʘʢʘʥ ʩ 

ʚʦʜʦʡ, ʯʪʦʙʳ ʚʦʜʘ ʩʢʦʨʝʝ ʟʘʢʠʧʝʣʘ? 

3. ʇʦʯʝʤʫ ʧʣʘʚʢʠʡ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴ ʚʳʭʦʜʠʪ ʠʟ ʩʪʨʦʷ ʨʘʥʴʰʝ, ʯʝʤ ʢʘʢʦʡ-ʣʠʙʦ 

ʜʨʫʛʦʡ ʫʯʘʩʪʦʢ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ? 

4. ʇʦʯʝʤʫ ʤʦʣʥʠʷ ʨʘʩʱʝʧʣʷʝʪ ʜʝʨʝʚʴʷ? 

5. ʏʝʨʝʟ ʩʧʠʨʘʣʴ ʣʘʤʧʦʯʢʠ ʢʘʨʤʘʥʥʦʛʦ ʬʦʥʘʨʷ ʢʘʞʜʫʶ ʤʠʥʫʪʫ ʧʝʨʝʥʦʩʠʪʩʷ 

ʪʘʢʦʡ ʞʝ ʟʘʨʷʜ, ʢʘʢ ʠ ʧʨʠ ʫʜʘʨʝ ʤʦʣʥʠʠ. ʇʦʯʝʤʫ ʞʝ ʩʪʦʣʴ ʥʝʩʦʧʦʩʪʘʚʠʤʳ 

ʧʨʦʠʟʚʦʜʠʤʳʝ ʠʤʠ ʵʬʬʝʢʪʳ? 

6. ʆʙʲʷʩʥʠʪʝ ʧʦʛʦʚʦʨʢʫ ʵʣʝʢʪʨʦʤʦʥʪʝʨʦʚ: "ɻʦʨʷʯʘʷ ʧʘʡʢʘ ʚʩʝʛʜʘ ʭʦʣʦʜʥʘʷ, ʘ 

ʭʦʣʦʜʥʘʷ ʧʘʡʢʘ ʚʩʝʛʜʘ ʛʦʨʷʯʘʷ".  

7. ʀʥʦʛʜʘ ʧʝʨʝʛʦʨʝʚʰʫʶ ʣʘʤʧʦʯʢʫ ʫʜʘʝʪʩʷ ʟʘʩʪʘʚʠʪʴ ʩʥʦʚʘ ʩʚʝʪʠʪʴʩʷ, 

ʚʩʪʨʷʭʠʚʘʷ ʝʝ. ʇʦʯʝʤʫ "ʦʞʠʚʰʘʷ" ʣʘʤʧʦʯʢʘ ʩʚʝʪʠʪ ʷʨʯʝ? 

8. ɿʘ ʢʘʢʦʝ ʚʨʝʤʷ ʜʚʝ ʦʜʠʥʘʢʦʚʳʝ ʧʘʨʘʣʣʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʝ ʩʧʠʨʘʣʠ ʜʘʜʫʪ 

ʪʘʢʦʝ ʞʝ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ, ʢʦʪʦʨʦʝ ʚʳʜʝʣʷʝʪʩʷ ʧʨʠ ʠʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤ 

ʩʦʝʜʠʥʝʥʠʠ ʟʘ 20 ʤʠʥʫʪ? 

9. ʃʘʤʧʦʯʢʫ, ʨʘʩʩʯʠʪʘʥʥʫʶ ʥʘ ʥʘʧʨʷʞʝʥʠʝ 110 ɺ, ʚʢʣʶʯʠʣʠ ʚ ʩʝʪʴ ʩ 

ʥʘʧʨʷʞʝʥʠʝʤ 220 ɺ ʯʝʨʝʟ ʨʝʦʩʪʘʪ. ʏʝʤʫ ʨʘʚʥʦ ʂʇɼ ʮʝʧʠ? 

10. çʇʘʜʝʥʠʝè ʥʘʧʨʷʞʝʥʠʷ ʫʢʘʟʳʚʘʝʪ, ʩʢʦʣʴʢʦ ʵʥʝʨʛʠʠ ʥʘ ʝʜʠʥʠʮʫ ʟʘʨʷʜʘ 

ʚʳʜʝʣʷʝʪʩʷ ʚ ʚʠʜʝ ʩʚʝʪʘ ʠ ʪʝʧʣʘ ʥʘ ʜʘʥʥʦʤ ʫʯʘʩʪʢʝ ʮʝʧʠ. ʊʘʢ ʣʠ ʵʪʦ? 

11. ʂʘʢ ʢʫʧʠʪʴ ʩʘʤʫʶ ʭʦʨʦʰʫʶ ʙʘʪʘʨʝʡʢʫ ʜʣʷ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʧʫʣʴʪʘ 

ʪʝʣʝʚʠʟʦʨʘ?  
12. ʊʨʠ ʨʝʟʠʩʪʦʨʘ ʩʦʝʜʠʥʝʥʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʠ ʧʦʜʢʣʶʯʝʥʳ ʢ ʠʩʪʦʯʥʠʢʫ ʪʦʢʘ ʧʦʩʪʦʷʥʥʦʛʦ 

ʥʘʧʨʷʞʝʥʠʷ. ʉʦʧʨʦʪʠʚʣʝʥʠʷ ʨʝʟʠʩʪʦʨʦʚ: R1 = 1 ʆʤ, R2 = 2 ʆʤ, R3 = 4 ʆʤ.  ʂʘʢ ʥʫʞʥʦ 

ʠʟʤʝʥʠʪʴ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚʪʦʨʦʛʦ ʨʝʟʠʩʪʦʨʘ, ʯʪʦʙʳ ʤʦʱʥʦʩʪʴ, ʚʳʜʝʣʷʝʤʘʷ ʥʘ ʥʝʤ, 
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ʫʤʝʥʴʰʠʣʘʩʴ ʚ 2 ʨʘʟʘ, ʘ ʥʘ ʧʝʨʚʦʤ ʨʝʟʠʩʪʦʨʝ ʚʳʜʝʣʷʣʘʩʴ ʧʨʝʞʥʷʷ ʤʦʱʥʦʩʪʴ? ʂʘʢ 

ʠʟʤʝʥʠʪʩʷ ʧʨʠ ʵʪʦʤ ʤʦʱʥʦʩʪʴ, ʚʳʜʝʣʷʝʤʘʷ ʥʘ ʪʨʝʪʴʝʤ ʨʝʟʠʩʪʦʨʝ? 

V. Ä 57. 
1. ʇʦʣʦʞʠʚ ʚ ʦʩʥʦʚʫ ʪʝʧʣʦʚʦʝ ʜʝʡʩʪʚʠʝ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ, ʧʨʝʜʣʦʞʠʪʝ ʢʦʥʩʪʨʫʢʮʠʶ ʠ 
ʨʘʩʩʯʠʪʘʡʪʝ ʧʘʨʘʤʝʪʨʳ ʘʤʧʝʨʤʝʪʨʘ. 

2. ɺʦ ʩʢʦʣʴʢʦ ʨʘʟ ʠʟʤʝʥʠʪʩʷ ʤʦʱʥʦʩʪʴ ʥʘʛʨʝʚʘʪʝʣʴʥʦʛʦ ʵʣʝʤʝʥʪʘ, ʝʩʣʠ ʝʛʦ ʩʧʠʨʘʣʴ ʨʘʟʨʝʟʘʪʴ 

ʥʘ ʜʚʝ ʯʘʩʪʠ, ʜʣʠʥʳ ʢʦʪʦʨʳʭ ʦʪʣʠʯʘʶʪʩʷ ʚ 3 ʨʘʟʘ, ʘ ʧʦʣʫʯʝʥʥʳʝ ʢʫʩʢʠ ʩʦʝʜʠʥʠʪʴ 

ʧʘʨʘʣʣʝʣʴʥʦ? ʅʘʧʨʷʞʝʥʠʝ ʩʝʪʠ ʧʦʩʪʦʷʥʥʦ, ʘ ʩʧʠʨʘʣʴ ʦʜʥʦʨʦʜʥʘ ʧʦ ʜʣʠʥʝ. 

3. ʏʝʤʫ ʨʘʚʥʦ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʙʝʩʢʦʥʝʯʥʦʡ ʮʝʧʠ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʧʘʨʘʣʣʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ 
ʨʝʟʠʩʪʦʨʦʚ, ʝʩʣʠ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʢʘʞʜʦʛʦ ʧʦʩʣʝʜʫʶʱʝʛʦ ʨʝʟʠʩʪʦʨʘ ʚ 3 ʨʘʟʘ ʙʦʣʴʰʝ 

ʧʨʝʜʳʜʫʱʝʛʦ? 

4. ʂʘʢ ʰʢʦʣʴʥʳʡ ʚʦʣʴʪʤʝʪʨ ʤʦʞʥʦ ʧʝʨʝʜʝʣʘʪʴ ʚ ʦʤʤʝʪʨ? 

5. ʇʨʠʚʝʜʠʪʝ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʠʤʝʨʦʚ ʧʦʣʝʟʥʦʛʦ ʠ ʚʨʝʜʥʦʛʦ ʧʨʦʷʚʣʝʥʠʡ ʪʝʧʣʦʚʦʛʦ 

ʜʝʡʩʪʚʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ. 

6. ʄʦʛʫʪ ʣʠ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʣʠʷʪʴ ʥʘ ʧʦʢʘʟʘʥʠʷ ʘʤʧʝʨʤʝʪʨʘ ʠ ʚʦʣʴʪʤʝʪʨʘ? 

7. ʇʦʢʘʟʘʪʴ, ʯʪʦ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʤʝʞʜʫ ʜʚʫʤʷ ʧʘʨʘʣʣʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʤʠ 

ʨʝʟʠʩʪʦʨʘʤʠ ʪʘʢ, ʯʪʦ ʧʦʣʥʘʷ ʨʘʩʩʝʠʚʘʝʤʘʷ ʥʘ ʵʪʦʤ ʫʯʘʩʪʢʝ ʮʝʧʠ ʤʦʱʥʦʩʪʴ ʤʠʥʠʤʘʣʴʥʘ. 

8. ʇʦʢʘʟʘʪʴ, ʯʪʦ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʥʘʧʨʷʞʝʥʠʝ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʤʝʞʜʫ ʜʚʫʤʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ 

ʩʦʝʜʠʥʝʥʥʳʤʠ ʨʝʟʠʩʪʦʨʘʤʠ ʪʘʢ, ʯʪʦ ʧʦʣʥʘʷ ʨʘʩʩʝʠʚʘʝʤʘʷ ʥʘ ʵʪʦʤ ʫʯʘʩʪʢʝ ʮʝʧʠ ʤʦʱʥʦʩʪʴ 

ʤʠʥʠʤʘʣʴʥʘ. 

9. ʆʧʨʝʜʝʣʠʪʝ ʦʪʥʦʰʝʥʠʝ ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʜʚʫʭ ʨʝʟʠʩʪʦʨʦʚ, ʠʩʩʣʝʜʫʷ ʪʝʧʣʦʚʦʝ ʜʝʡʩʪʚʠʝ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ. 

10.ʆʮʝʥʠʪʝ ʚʨʝʤʷ ʥʘʛʨʝʚʘ ʩʧʠʨʘʣʠ ʣʘʤʧʳ ʥʘʢʘʣʠʚʘʥʠʷ ʧʨʠ ʝʝ ʚʢʣʶʯʝʥʠʠ. 

  ʗ ʥʘʢʣʘʜʳʚʘʶ ʥʘ ʛʣʘʟʥʦʝ ʷʙʣʦʢʦ ʢʦʥʝʮ ʦʣʦʚʷʥʥʦʛʦ ʣʠʩʪʦʯʢʘ, ʙʝʨʫ ʚ ʨʦʪ 

ʩʝʨʝʙʨʷʥʫʶ ʤʦʥʝʪʫ ʠʣʠ ʣʦʞʢʫ ʠ ʟʘʪʝʤ ʧʨʠʚʦʞʫ ʦʙʝ ʵʪʠ ʦʙʢʣʘʜʢʠ ʚ 

ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʝ ʧʨʠ ʧʦʤʦʱʠ ʜʚʫʭ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʦʩʪʨʠʡ... ʵʪʦ 

ʦʢʘʟʳʚʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʳʤ, ʯʪʦʙʳ ʪʦʪʯʘʩ ... ʧʦʣʫʯʠʪʴ ʷʚʣʝʥʠʝ ʩʚʝʪʘ 

ʠʣʠ ʧʨʝʭʦʜʷʱʝʡ ʤʦʣʥʠʠ ʚ ʛʣʘʟʫ. 

ɸ. ɺʦʣʴʪʘ 

               ʕʃɽʂʊʈʆɼɺʀɾʋʑɸʗ ʉʀʃɸ (ʕɼʉ). 

ʎɽʃʔ ʋʈʆʂɸ: ʇʦʟʥʘʢʦʤʠʪʴ ʫʯʝʥʠʢʦʚ ʩ ʧʨʦʮʝʩʩʘʤʠ, ʧʨʦʠʩʭʦʜʷʱʠʤʠ ʚ 

ʟʘʤʢʥʫʪʦʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ; ʚʚʝʩʪʠ ʧʦʥʷʪʠʝ ʕɼʉ. 

ʊʀʇ ʋʈʆʂɸ: ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ. 

ʆɹʆʈʋɼʆɺɸʅʀɽ: ʵʣʝʢʪʨʦʣʠʪʠʯʝʩʢʘʷ ʚʘʥʥʘ ʩ ʵʣʝʢʪʨʦʣʠʪʦʤ, ʚʦʣʴʪʤʝʪʨ 

ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʳʡ ʥʘ 1 ɺ, ʣʘʤʧʦʯʢʘ ʥʘ ʧʦʜʩʪʘʚʢʝ, ʘʤʧʝʨʤʝʪʨ ʩ ʰʫʥʪʦʤ ʥʘ 1 ɸ, 

ʩʦʝʜʠʥʠʪʝʣʴʥʳʝ ʧʨʦʚʦʜʘ, ʜʠʘʬʠʣʴʤ "ʍʠʤʠʯʝʩʢʠʝ ʠʩʪʦʯʥʠʢʠ ʪʦʢʘ" 

ʇʃɸʅ ʋʈʆʂɸ:    

1. ɺʩʪʫʧʠʪʝʣʴʥʘʷ ʯʘʩʪʴ  

2. ʆʧʨʦʩ   

3. ʆʙʲʷʩʥʝʥʠʝ   

4. ɿʘʢʨʝʧʣʝʥʠʝ   

5. ɿʘʜʘʥʠʝ ʥʘ ʜʦʤ  

II.  ʆʧʨʦʩ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʡ: 1. ʈʘʙʦʪʘ ʠ ʤʦʱʥʦʩʪʴ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ 2. 

ʅʘʛʨʝʚʘʥʠʝ ʧʨʦʚʦʜʥʠʢʦʚ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʪʦʢʦʤ. 

ɿʘʜʘʯʠ:  

1.  ʇʘʨʘʣʣʝʣʴʥʦ ʩ ʣʘʤʧʦʡ ʤʦʱʥʦʩʪʴʶ ʈ1 = 100 ɺʪ 

ʋʨʦʢ 25/7.  
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ʚʢʣʶʯʠʣʠ ʵʣʝʢʪʨʦʧʣʠʪʢʫ ʤʦʱʥʦʩʪʴʶ ʈ2 = 400 ɺʪ. ʅʘʧʨʷʞʝʥʠʝ ʩʝʪʠ U0 = 200 

ɺ. ʂʘʢʦʝ ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʣʘʤʧʝ ʜʦ ʠ ʧʦʩʣʝ ʧʦʜʢʣʶʯʝʥʠʷ ʧʣʠʪʳ, ʝʩʣʠ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩʦʝʜʠʥʠʪʝʣʴʥʳʭ ʧʨʦʚʦʜʦʚ r = 3 ʆʤ? ʅʦʤʠʥʘʣʴʥʳʝ ʤʦʱʥʦʩʪʠ 

ʣʘʤʧʳ ʠ ʧʣʠʪʢʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʘʧʨʷʞʝʥʠʶ U0. 

2. ʀʤʝʝʪʩʷ ʨʝʟʠʩʪʦʨ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ 100 ʆʤ, ʨʘʩʩʯʠʪʘʥʥʳʡ ʥʘ ʤʦʱʥʦʩʪʴ ʥʝ 

ʙʦʣʝʝ 4 ɺʪ, ʠ ʨʝʟʠʩʪʦʨ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ 200 ʆʤ, ʨʘʩʩʯʠʪʘʥʥʳʡ ʥʘ ʤʦʱʥʦʩʪʴ 

ʥʝ ʙʦʣʝʝ 2 ɺʪ. ʂʘʢʦʝ ʤʘʢʩʠʤʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʤʦʞʥʦ ʧʦʜʘʪʴ ʥʘ ʩʠʩʪʝʤʫ 

ʵʪʠʭ ʨʝʟʠʩʪʦʨʦʚ, ʩʦʝʜʠʥʝʥʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʙʝʟ ʨʠʩʢʘ ʚʳʚʝʜʝʥʠʷ ʠʭ ʠʟ 

ʩʪʨʦʷ? 

3. ʇʦ ʩʝʪʠ ʜʣʠʥʦʡ 5 ʢʤ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʜʘʪʴ ʵʥʝʨʛʠʶ ʦʪ ʠʩʪʦʯʥʠʢʘ ʩ 

ʥʘʧʨʷʞʝʥʠʝʤ 110 ɺ, ʠʤʝʶʱʝʛʦ ʤʦʱʥʦʩʪʴ 5 ʢɺʪ. ʂʘʢʦʛʦ ʤʠʥʠʤʘʣʴʥʦʛʦ 

ʜʠʘʤʝʪʨʘ ʜʦʣʞʝʥ ʙʳʪʴ ʤʝʜʥʳʡ ʧʨʦʚʦʜ, ʯʪʦʙʳ ʧʦʪʝʨʠ ʵʥʝʨʛʠʠ ʚ ʩʝʪʠ ʥʝ 

ʧʨʝʚʳʰʘʣʠ 10% ʦʪ ʤʦʱʥʦʩʪʠ ʠʩʪʦʯʥʠʢʘ? 

4. ʇʘʨʘʣʣʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʝ ʨʝʟʠʩʪʦʨ ʩ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ R= 50 ʆʤ ʠ ʢʦʥʜʝʥʩʘʪʦʨ 

ʝʤʢʦʩʪʴʶ 15 ʤʢʌ ʩʦʝʜʠʥʝʥʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩ 

ʧʘʨʘʣʣʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʤʠ ʨʝʟʠʩʪʦʨʘʤʠ ʩ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷʤʠ R2 ʠ R3 . ʎʝʧʴ ʧʦʜʢʣʶʯʝʥʘ ʢ ʩʝʪʠ ʩ ʧʦʩʪʦʷʥʥʳʤ 

ʥʘʧʨʷʞʝʥʠʝʤ. ɺ ʫʩʪʘʥʦʚʠʚʰʝʤʩʷ ʨʝʞʠʤʝ ʟʘʨʷʜ ʢʦʥʜʝʥʩʘʪʦʨʘ 0,75 ʤʂʣ. 

ʆʧʨʝʜʝʣʠʪʝ ʪʦʢʠ ʚ ʮʝʧʠ ʠ ʚʳʜʝʣʷʝʤʳʝ ʤʦʱʥʦʩʪʠ. 

5. ʂʘʢʦʡ ʟʘʨʷʜ ʧʨʦʪʝʯʝʪ ʯʝʨʝʟ ʛʘʣʴʚʘʥʦʤʝʪʨ ʧʦʩʣʝ ʟʘʤʳʢʘʥʠʷ ʢʣʶʯʘ ʂ ʚ 
ʩʭʝʤʝ, ʠʟʦʙʨʘʞʝʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ, ʝʩʣʠ R1 = 2,6 ʆʤ, R2 = R4 = 1,4 ʆʤ, 

R3 = 5,8 ʆʤ, ʉ = 20 ʤʢʌ, U = 20 ɺ. 

ɺʦʧʨʦʩʳ:  

1. ʇʦʯʝʤʫ ʣʘʤʧʦʯʢʘ ʥʘʢʘʣʠʚʘʥʠʷ ʩʛʦʨʘʝʪ ʦʙʳʯʥʦ ʧʨʠ 

ʚʢʣʶʯʝʥʠʠ? 

2. ʇʦ ʩʪʘʣʴʥʦʡ ʧʨʦʚʦʣʦʢʝ ʧʨʦʧʫʩʢʘʶʪ ʪʦʢ ʪʘʢʦʡ ʩʠʣʳ, ʯʪʦ ʦʥʘ ʩʣʝʛʢʘ 

ʥʘʢʘʣʷʝʪʩʷ. ʇʦʯʝʤʫ ʧʨʠ ʦʭʣʘʞʜʝʥʠʠ ʦʜʥʦʡ ʯʘʩʪʠ ʧʨʦʚʦʣʦʢʠ ʜʨʫʛʘʷ ʝʝ ʯʘʩʪʴ 

ʥʘʛʨʝʚʘʝʪʩʷ ʩʠʣʴʥʝʝ? . 

3. ʋʣʠʮʘ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ ʦʩʚʝʱʝʥʘ ʣʘʤʧʘʤʠ, ʧʠʪʘʝʤʳʤʠ ʛʝʥʝʨʘʪʦʨʦʤ 

ʥʝʙʦʣʴʰʦʡ ʤʦʱʥʦʩʪʠ. ʇʦʯʝʤʫ ʚ ʪʦʤ ʢʦʥʮʝ ʫʣʠʮʳ, ʢʦʪʦʨʳʡ ʥʘʭʦʜʠʪʩʷ 

ʜʘʣʴʰʝ ʦʪ ʛʝʥʝʨʘʪʦʨʘ, ʣʘʤʧʳ ʤʝʥʝʝ ʥʘʢʘʣʝʥʳ? 

4. ʅʘ ʚʭʦʜʝ ʚ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʮʝʧʴ ʢʚʘʨʪʠʨʳ ʩʪʦʠʪ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴ, 

ʨʘʟʤʳʢʘʶʱʠʡ ʮʝʧʴ ʧʨʠ ʩʠʣʝ ʪʦʢʘ 10 ɸ. ʅʘʧʨʷʞʝʥʠʝ ʩʝʪʠ 200 ɺ. ʂʘʢʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʯʘʡʥʠʢʦʚ ʤʦʱʥʦʩʪʴʶ 400 ɺʪ ʢʘʞʜʳʡ ʤʦʞʥʦ ʚʢʣʶʯʠʪʴ 

ʦʜʥʦʚʨʝʤʝʥʥʦ? 

5. ɺʘʛʦʥ ʦʩʚʝʱʘʝʪʩʷ ʧʷʪʴʶ ʣʘʤʧʦʯʢʘʤʠ, ʚʢʣʶʯʝʥʥʳʤʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ. 

ʋʤʝʥʴʰʠʪʩʷ ʣʠ ʨʘʩʭʦʜ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʝʩʣʠ ʫʤʝʥʴʰʠʪʴ ʯʠʩʣʦ ʣʘʤʧ ʜʦ 

ʯʝʪʳʨʝʭ? 

6. ʇʨʦʚʦʣʦʯʥʳʡ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴ ʧʝʨʝʛʦʨʘʝʪ, ʝʩʣʠ ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʥʝʤ ʨʘʚʥʦ 10 

ɺ. ʇʨʠ ʢʘʢʦʤ ʥʘʧʨʷʞʝʥʠʠ ʧʝʨʝʛʦʨʠʪ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴ, ʠʟʛʦʪʦʚʣʝʥʥʳʡ ʠʟ 
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ʪʦʛʦ ʞʝ ʤʘʪʝʨʠʘʣʘ, ʝʩʣʠ ʝʛʦ ʜʣʠʥʫ ʫʚʝʣʠʯʠʪʴ ʚ 2 ʨʘʟʘ, ʧʦʣʘʛʘʷ, ʯʪʦ ʚʩʷ 

ʚʳʜʝʣʠʚʰʘʷʩʷ ʪʝʧʣʦʪʘ ʠʜʝʪ ʥʘ ʥʘʛʨʝʚʘʥʠʝ ʠ ʧʣʘʚʣʝʥʠʝ ʧʨʦʚʦʣʦʢʠ? 

7. ʅʘ ʦʜʥʦʡ ʧʣʠʪʢʝ, ʧʦʜʢʣʶʯʝʥʥʦʡ ʥʘ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʢ ʠʩʪʦʯʥʠʢʫ ʪʦʢʘ, 

ʚʳʜʝʣʷʝʪʩʷ ʥʝʢʦʪʦʨʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ. ʉʢʦʣʴʢʦ ʪʝʧʣʘ ʚʳʜʝʣʠʪʩʷ ʟʘ ʪʦ 

ʞʝ ʚʨʝʤʷ ʥʘ ʜʚʫʭ ʦʜʠʥʘʢʦʚʳʭ ʧʣʠʪʢʘʭ, ʝʩʣʠ ʠʭ ʧʦʜʢʣʶʯʠʪʴ ʢ ʠʩʪʦʯʥʠʢʫ 

ʪʦʢʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ (ʧʘʨʘʣʣʝʣʴʥʦ)? 

8. ʃʘʤʧʦʯʢʘ ʦʪ ʢʘʨʤʘʥʥʦʛʦ ʬʦʥʘʨʷ, ʩʦʝʜʠʥʝʥʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩ ʦʙʳʯʥʦʡ 

ʣʘʤʧʦʯʢʦʡ ʥʘʢʘʣʠʚʘʥʠʷ, ʧʝʨʝʛʦʨʘʝʪ ʧʨʠ ʚʢʣʶʯʝʥʠʠ ʵʪʦʡ ʮʝʧʠ ʚ ʩʝʪʴ, ʥʦ 

ʩʚʝʪʠʪ, ʥʝ ʧʝʨʝʛʦʨʘʷ, ʝʩʣʠ ʝʝ ʧʦʜʢʣʶʯʠʣʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʢ ʫʞʝ ʛʦʨʷʱʝʡ 

ʣʘʤʧʝ ʥʘʢʘʣʠʚʘʥʠʷ. ʇʦʯʝʤʫ? 

9. ʇʦʯʝʤʫ ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ ʨʘʟʤʝʨʦʚ ʧʨʦʚʦʜʘ ʚ ʜʚʘ ʨʘʟʘ, ʪʝʧʣʦʚʳʜʝʣʝʥʠʝ ʩ 

ʝʜʠʥʠʮʳ ʝʛʦ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʠ ʪʦʡ ʞʝ ʩʠʣʝ ʪʦʢʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ 8 ʨʘʟ?  

10. ʎʠʣʠʥʜʨʠʯʝʩʢʠʡ ʦʜʥʦʨʦʜʥʳʡ ʧʨʦʚʦʜʥʠʢ ʧʦʜʢʣʶʯʝʥ ʪʦʨʮʘʤʠ ʢ ʢʣʝʤʤʘʤ 

ʠʩʪʦʯʥʠʢʘ ʧʦʩʪʦʷʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ. ʂʘʢ ʥʫʞʥʦ ʠʟʤʝʥʠʪʴ ʜʣʠʥʫ 

ʧʨʦʚʦʜʥʠʢʘ, ʯʪʦʙʳ ʩʢʦʨʦʩʪʴ ʝʛʦ ʥʘʛʨʝʚʘ ʪʦʢʦʤ ʚʦʟʨʦʩʣʘ ʚ 4 ʨʘʟʘ. ʇʦʪʝʨʷʤʠ 

ʪʝʧʣʘ ʧʨʝʥʝʙʨʝʯʴ. 

III.  ʉʭʝʤʘ ʧʨʦʩʪʝʡʰʝʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ (ʨʠʩʫʥʦʢ ʥʘ ʜʦʩʢʝ). ʄʝʭʘʥʠʯʝʩʢʘʷ 

ʘʥʘʣʦʛʠʷ ʟʘʤʢʥʫʪʦʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ. ʅʘʧʨʠʤʝʨ, ʧʦ ʩʚʘʝ ʫʜʘʨʷʝʪ 

ʪʷʞʝʣʳʡ ʙʦʝʢ, ʧʘʜʘʶʱʠʡ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʠʣʳ ʪʷʞʝʩʪʠ. ɽʩʣʠ ʙʦʝʢ ʥʝ ʚʝʨʥʫʪʴ ʚ 

ʠʩʭʦʜʥʫʶ ʪʦʯʢʫ, ʪʦ ʧʘʜʝʥʠʷ ʙʦʣʴʰʝ ʥʝ ʙʫʜʝʪ. ʊʨʝʙʫʝʪʩʷ ʩʪʦʨʦʥʥʷʷ ʩʠʣʘ, 

ʢʦʪʦʨʫʶ ʩʦʟʜʘʝʪ ʜʚʠʛʘʪʝʣʴ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʧʦʜʲʝʤʥʠʢʘ. ɼʨʫʛʘʷ ʘʥʘʣʦʛʠʷ: 

ʩʪʦʨʦʥʥʠʝ ʩʠʣʳ, ʩʦʟʜʘʚʘʝʤʳʝ ʥʘʩʦʩʦʤ ʜʣʷ ʮʠʨʢʫʣʷʮʠʠ ʦʭʣʘʞʜʘʶʱʝʡ ʞʠʜʢʦʩʪʠ 

ʚ ʘʚʪʦʤʦʙʠʣʝ ʠʣʠ ʩʝʨʜʮʝʤ ʯʝʣʦʚʝʢʘ ʜʣʷ ʮʠʨʢʫʣʷʮʠʠ ʢʨʦʚʠ. 

"ʇʘʜʝʥʠʝ" ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʟʘʨʷʜʦʚ ʩ ʢʣʝʤʤʳ "+" ʥʘ ʢʣʝʤʤʫ "-" ʠʩʪʦʯʥʠʢʘ ʪʦʢʘ. 

ʕʥʝʨʛʝʪʠʯʝʩʢʠʝ ʧʨʝʚʨʘʱʝʥʠʷ ʥʘ ʚʥʝʰʥʝʤ ʫʯʘʩʪʢʝ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ. ʂʘʢʫʶ 

ʨʦʣʴ ʚ ʟʘʤʢʥʫʪʦʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ ʠʛʨʘʝʪ ʠʩʪʦʯʥʠʢ ʪʦʢʘ? ʉʪʦʨʦʥʥʠʝ ʩʠʣʳ. 

ʕɼʉ (e) - ʩʚʦʡʩʪʚʦ ʩʪʦʨʦʥʥʠʭ ʩʠʣ ʩʦʚʝʨʰʘʪʴ ʨʘʙʦʪʫ ʧʨʦʪʠʚ ʩʠʣ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ, ʠʟʤʝʨʷʝʤʦʝ 

ʦʪʥʦʰʝʥʠʝʤ ʧʨʦʠʟʚʝʜʝʥʥʦʡ ʠʤʠ ʨʘʙʦʪʳ ʢ 

ʧʝʨʝʥʝʩʝʥʥʦʤʫ ʟʘʨʷʜʫ. ʈʘʙʦʪʘ ʩʪʦʨʦʥʥʠʭ ʩʠʣ 

(ʠʤʝʥʥʦ ʩʪʦʨʦʥʥʠʭ, ʥʝ ʧʦʪʫʩʪʦʨʦʥʥʠʭ ʩʠʣ!).  

                    ɸʩʪ= qe,  
q

ɸʉʊ=e . 

ɻʘʣʴʚʘʥʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ ï ʧʨʠʙʦʨ, ʢʦʪʦʨʳʡ 

ʧʨʝʦʙʨʘʟʦʚʳʚʘʝʪ ʭʠʤʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ ʚ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ. 

ɻʘʣʴʚʘʥʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ - ʥʦʚʳʡ ʠʩʪʦʯʥʠʢ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ.  
ʆʧʳʪʳ ɻʘʣʴʚʘʥʠ. "... ʀ ʚʦʪ, ʟʘʤʝʯʘʷ ʠʥʦʛʜʘ, ʵʪʦ ʧʨʝʧʘʨʠʨʦʚʘʥʥʳʝ ʣʷʛʫʰʢʠ, ʢʦʪʦʨʳʝ ʙʳ, 

ʧʦʜʚʝʰʝʥʳ ʥʘ ʞʝʣʝʟʥʦʡ ʨʝʰʝʪʢʝ, ʦʢʨʫʞʘʶʱʝʡ ʙʘʣʢʦʥ ʥʘʰʝʛʦ ʜʦʤʘ, ʧʨʠ ʧʦʤʦʱʠ ʤʝʜʥʳʭ 

ʢʨʶʯʢʦʚ, ʚʦʪʢʥʫʪʳʭ ʚ ʩʧʠʥʥʦʡ ʤʦʟʛ, ʚʧʘʜʘʣʠ ʚ ʦʙʳʯʥʳʝ ʩʦʢʨʘʱʝʥʠʷ ʥʝ ʪʦʣʴʢʦ ʚ ʛʨʦʟʫ, ʥʦ 

ʠʥʦʛʜʘ ʪʘʢʞʝ ʧʨʠ ʩʧʦʢʦʡʥʦʤ ʠ ʷʩʥʦʤ ʥʝʙʝ, ʷ ʨʝʰʠʣ ...". ʏʪʦ ʨʝʰʠʣ ʃʫʠʜʞʠ ɻʘʣʴʚʘʥʠ? ʂʘʢ 

ʚʳ ʩʘʤʠ ʦʙʲʷʩʥʠʪʝ
 
ʵʪʦ ʷʚʣʝʥʠʝ? 

ƌ 

e 
U 
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ɼʝʤʦʥʩʪʨʘʮʠʷ ʵʣʝʤʝʥʪʘ ɺʦʣʴʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʣʝʢʪʨʦʣʠʪʠʯʝʩʢʦʡ ʚʘʥʥʳ, 

ʮʠʥʢʦʚʦʛʦ ʠ ʤʝʜʥʦʛʦ ʵʣʝʢʪʨʦʜʦʚ, ʵʣʝʢʪʨʦʣʠʪʘ, ʣʘʤʧʦʯʢʠ ʥʘ 2,5 ɺ. ʇʦʜʨʦʙʥʦ 

ʨʘʟʦʙʨʘʪʴ ʧʨʦʮʝʩʩʳ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚʥʫʪʨʠ ʠʩʪʦʯʥʠʢʘ ʪʦʢʘ ʧʨʠ ʨʘʟʦʤʢʥʫʪʦʤ ʠ 

ʟʘʤʢʥʫʪʦʤ ʢʣʶʯʝ.  

ʇʨʦʩʪʝʡʰʠʡ ʵʣʝʤʝʥʪ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʵʣʝʢʪʨʦʜʦʚ: ʮʠʥʢʦʚʦʛʦ ʠ ʤʝʜʥʦʛʦ, ï ʧʦʛʨʫʞʝʥʥʳʭ ʚ 

ʨʘʩʪʚʦʨ ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ. ʇʨʠ ʨʘʩʪʚʦʨʝʥʠʠ ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ ʚ ʚʦʜʝ ʧʨʦʠʩʭʦʜʠʪ ʧʨʦʮʝʩʩ 

ʵʣʝʢʪʨʦʣʠʪʠʯʝʩʢʦʡ ʜʠʩʩʦʮʠʘʮʠʠ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʧʨʦʠʩʭʦʜʠʪ ʨʘʩʪʚʦʨʝʥʠʝ ʮʠʥʢʦʚʦʛʦ 

ʵʣʝʢʪʨʦʜʘ ʚ ʩʝʨʥʦʡ ʢʠʩʣʦʪʝ. ʇʨʠ ʨʘʩʪʚʦʨʝʥʠʠ ʵʪʦʛʦ ʵʣʝʢʪʨʦʜʘ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʠʦʥʳ ʮʠʥʢʘ 

ʧʝʨʝʭʦʜʷʪ ʚ ʨʘʩʪʚʦʨ ʠ ʩʦʝʜʠʥʷʶʪʩʷ ʩ ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ ʠʦʥʘʤʠ ʢʠʩʣʦʪʥʦʛʦ ʦʩʪʘʪʢʘ, ʦʙʨʘʟʫʷ 

ʥʝʡʪʨʘʣʴʥʳʝ ʤʦʣʝʢʫʣʳ ʩʝʨʥʦʢʠʩʣʦʛʦ ʮʠʥʢʘ. ʇʨʠ ʵʪʦʤ ʥʘ ʮʠʥʢʦʚʦʤ ʵʣʝʢʪʨʦʜʝ ʙʫʜʫʪ 

ʩʢʘʧʣʠʚʘʪʴʩʷ ʦʩʪʘʚʰʠʝʩʷ ʩʚʦʙʦʜʥʳʝ ʵʣʝʢʪʨʦʥʳ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʵʪʦʪ ʵʣʝʢʪʨʦʜ ʧʨʠʦʙʨʝʪʘʝʪ 

ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʟʘʨʷʜ. ɺ ʵʣʝʢʪʨʦʣʠʪʝ ʞʝ ʦʙʨʘʟʫʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʟʘʨʷʜ ʚʚʠʜʫ 

ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʯʘʩʪʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʠʦʥʦʚ. ʄʝʜʥʳʡ ʵʣʝʢʪʨʦʜ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʨʘʩʪʚʦʨʷʝʪʩʷ ʚ 

ʵʣʝʢʪʨʦʣʠʪʝ ʠ ʧʨʠʦʙʨʝʪʘʝʪ ʪʦʪ ʞʝ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣ, ʯʪʦ ʠ ʵʣʝʢʪʨʦʣʠʪ. ʇʨʠ 

ʟʘʤʳʢʘʥʠʠ ʚʥʝʰʥʝʡ ʮʝʧʠ ʵʣʝʢʪʨʦʥʳ ʧʝʨʝʭʦʜʷʪ ʦʪ Zn ʢ Cu, ʧʨʦʠʩʭʦʜʠʪ ʜʠʬʬʫʟʠʷ ʮʠʥʢʘ ʚ 

ʤʝʜʴ (ʨʘʩʪʚʦʨʝʥʠʝ ʮʠʥʢʘ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʤʝʜʠ). ɿʘʤʝʥʠʚ ʤʝʜʥʳʡ ʵʣʝʢʪʨʦʜ ʫʛʦʣʴʥʳʤ 

ʩʪʝʨʞʥʝʤ, ʥʘʙʣʶʜʘʝʤ, ʯʪʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʕɼʉ ʠʩʪʦʯʥʠʢʘ 1,5 ɺ.  

ʇʨʠʤʝʨʳ ʛʘʣʴʚʘʥʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ: ʵʣʝʤʝʥʪ ʃʝʢʣʘʥʰʝ, ʘʢʢʫʤʫʣʷʪʦʨ, ʠʟʛʦʪʦʚʣʝʥʥʳʝ 

ʫʯʝʥʠʢʘʤʠ ʛʘʣʴʚʘʥʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ. ʂʇɼ ʩʦʚʨʝʤʝʥʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʠʩʪʦʯʥʠʢʦʚ ʪʦʢʘ 

ʧʦʨʷʜʢʘ 50 ï 80%, ʦʜʥʘʢʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʠʭ ʨʘʙʦʪʳ ʦʛʨʘʥʠʯʝʥʘ ʟʘʧʘʩʦʤ ʘʢʪʠʚʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʚ ʥʠʭ. 

ʉʤʝʣʳʡ ʠ ʙʳʩʪʨʳʡ ʫʤ, ʙʦʣʴʰʠʝ ʠ ʚʝʨʥʳʝ ʤʳʩʣʠ, ʤʷʛʢʠʡ ʠ ʠʩʢʨʝʥʥʠʡ ʭʘʨʘʢʪʝʨ, - ʪʘʢʦʚʳ 

ʙʳʣʠ ʦʩʥʦʚʥʳʝ ʢʘʯʝʩʪʚʘ ʟʥʘʤʝʥʠʪʦʛʦ ʧʨʦʬʝʩʩʦʨʘ ɸʣʝʩʩʘʥʜʨʦ ɺʦʣʴʪʘ!  ʅʠʢʦʛʜʘ 

ʯʝʩʪʦʣʶʙʠʝ, ʞʘʜʥʦʩʪʴ ʢ ʜʝʥʴʛʘʤ, ʜʫʭ ʩʦʧʝʨʥʠʯʝʩʪʚʘ ʥʝ ʧʦʚʝʣʝʚʘʣʠ ʝʛʦ ʜʝʡʩʪʚʠʷʤʠ. 

ɽʜʠʥʩʪʚʝʥʥʘʷ ʩʪʨʘʩʪʴ, ʢʦʪʦʨʫʶ ʦʥ ʠʩʧʳʪʘʣ, ʙʳʣʘ ʣʶʙʦʚʴ ʢ ʠʩʩʣʝʜʦʚʘʥʠʷʤ.  

                                                                                                             ɸʨʘʛʦ 

  ʗ ʥʝ ʤʦʛʫ ʩʦʛʣʘʩʠʪʴʩʷ ʥʘ ʦʪʩʪʘʚʢʫ ɺʦʣʴʪʳ... 

ʜʦʙʨʳʡ ʛʝʥʝʨʘʣ ʜʦʣʞʝʥ ʫʤʝʨʝʪʴ ʥʘ ʧʦʣʝ ʯʝʩʪʠ.   

                                          ʅʘʧʦʣʝʦʥ 

ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ: ɺʘʞʥʝʡʰʝʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʘʢʢʫʤʫʣʷʪʦʨʘ ʷʚʣʷʝʪʩʷ 

ʝʤʢʦʩʪʴ, ʧʦʢʘʟʳʚʘʶʱʘʷ, ʢʘʢʦʡ ʟʘʨʷʜ ʦʥ ʤʦʞʝʪ ʦʪʜʘʪʴ ʧʨʠ ʨʘʟʨʷʜʢʝ ʚʦ ʚʥʝʰʥʶʶ ʮʝʧʴ. ʆʜʠʥ 

ʵʣʝʢʪʨʦʜ ʩʚʠʥʮʦʚʦʛʦ ʘʢʢʫʤʫʣʷʪʦʨʘ ʩʜʝʣʘʥ ʠʟ ʩʚʠʥʮʘ, ʜʨʫʛʦʡ - ʠʟ ʜʚʫʦʢʠʩʠ ʩʚʠʥʮʘ, ʘ ʚ 

ʢʘʯʝʩʪʚʝ ʵʣʝʢʪʨʦʣʠʪʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʨʘʩʪʚʦʨ ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ. ʉʚʠʥʝʮ ʩʪʨʝʤʠʪʩʷ ʧʝʨʝʡʪʠ ʚ 

ʨʘʩʪʚʦʨ ʚ ʚʠʜʝ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʜʚʫʭʟʘʨʷʜʥʦʛʦ ʠʦʥʘ, ʛʜʝ ʥʝʤʝʜʣʝʥʥʦ ʩʦʝʜʠʥʷʝʪʩʷ 

ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʩʫʣʴʬʘʪʥʳʤ ʠʦʥʦʤ ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ, ʦʙʨʘʟʫʷ ʦʪʣʦʞʝʥʠʷ ʩʫʣʴʬʘʪʘ ʩʚʠʥʮʘ ʥʘ 

ʧʣʘʩʪʠʥʝ. ʇʨʠ ʟʘʤʢʥʫʪʦʡ ʚʥʝʰʥʝʡ ʮʝʧʠ ʵʣʝʢʪʨʦʥʳ ʧʝʨʝʭʦʜʷʪ ʩʦ ʩʚʠʥʮʦʚʦʡ ʧʣʘʩʪʠʥʳ ʥʘ 

ʧʣʘʩʪʠʥʫ ʠʟ ʦʢʠʩʠ ʩʚʠʥʮʘ, ʛʜʝ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʩʚʠʥʝʮ, ʘ ʢʠʩʣʦʨʦʜ, ʩʦʝʜʠʥʷʷʩʴ ʩ ++

2ʅ  ʜʘʝʪ 

ʚʦʜʫ. ʇʦʣʦʞʠʪʝʣʴʥʳʡ ʜʚʫʭʟʘʨʷʜʥʳʡ ʠʦʥ ʩʚʠʥʮʘ, ʩʦʝʜʠʥʷʷʩʴ ʩ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʩʫʣʴʬʘʪʥʳʤ 

ʠʦʥʦʤ, ʪʘʢʞʝ ʦʙʨʘʟʫʝʪ ʦʪʣʦʞʝʥʠʝ ʩʫʣʴʬʘʪʘ ʩʚʠʥʮʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʘ ʵʣʝʢʪʨʦʜʘ 

ʧʦʢʨʳʚʘʶʪʩʷ ʩʫʣʴʬʘʪʦʤ ʩʚʠʥʮʘ, ʘ ʩʝʨʥʘʷ ʢʠʩʣʦʪʘ ʤʝʜʣʝʥʥʦ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʚʦʜʫ. ʂʦʛʜʘ 

ʙʘʪʘʨʝʷ ʧʦʣʥʦʩʪʴʶ ʟʘʨʷʞʝʥʘ, ʧʣʦʪʥʦʩʪʴ ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ ʨʘʚʥʷʝʪʩʷ 1,28, ʧʨʠ 50% 

ʟʘʨʷʞʝʥʥʦʩʪʠ - 1,18, ʧʨʠ ʧʦʣʥʦʡ ʨʘʟʨʷʜʢʝ - 1,08. 

IV. ɼʝʤʦʥʩʪʨʘʮʠʷ ʢʠʥʦʬʨʘʛʤʝʥʪʘ. 

ɿʘʜʘʯʠ:  

1. ɺ ʢʘʢʦʤ ʵʣʝʤʝʥʪʝ ʤʦʞʥʦ ʟʘʧʘʩʪʠ ʙʦʣʴʰʝ ʵʥʝʨʛʠʠ: ʚ ʦʯʝʥʴ ʤʘʣʝʥʴʢʦʤ 

ʘʢʢʫʤʫʣʷʪʦʨʝ, ʥʘ ʢʦʪʦʨʦʤ ʥʘʧʠʩʘʥʦ 1,2 ɺ ʠ 0,1 ɸȚʯ, ʠʣʠ ʚ ʦʯʝʥʴ ʙʦʣʴʰʦʤ 

ʢʦʥʜʝʥʩʘʪʦʨʝ, ʥʘ ʢʦʪʦʨʦʤ ʥʘʧʠʩʘʥʦ 16000 ʤʢʌ ʠ 50 ɺ? 

2. ɽʤʢʦʩʪʴ ʘʚʪʦʤʠʙʠʣʴʥʦʛʦ ʘʢʢʫʤʫʣʷʪʦʨʘ 60 ɸĿʯ. ɽʩʣʠ ʚʳ ʟʘʙʳʣʠ ʚʳʢʣʶʯʠʪʴ 
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ʬʘʨʳ ʘʚʪʦʤʦʙʠʣʷ ʚ ʛʘʨʘʞʝ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʧʦʪʨʝʙʣʷʝʪ ʤʦʱʥʦʩʪʴ 50 ɺʪ, 

ʪʦ ʯʝʨʝʟ ʢʘʢʦʝ ʚʨʝʤʷ ʘʢʢʫʤʫʣʷʪʦʨ ʧʦʣʥʦʩʪʴʶ ʨʘʟʨʷʜʠʪʩʷ? 

3. ɼʚʝ ʘʢʢʫʤʫʣʷʪʦʨʥʳʝ ʙʘʪʘʨʝʠ ʩʦʝʜʠʥʠʣʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʛʣʘʩʥʦ ʠ 

ʟʘʤʢʥʫʣʠ ʥʘ ʨʝʟʠʩʪʦʨ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ 5 ʆʤ. ʉʠʣʘ ʪʦʢʘ ʚ ʪʘʢʦʡ ʮʝʧʠ 4 ɸ. 

ɿʘʪʝʤ ʵʪʠ ʘʢʢʫʤʫʣʷʪʦʨʳ ʩʦʝʜʠʥʠʣʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚʩʪʨʝʯʥʦ ʠ ʟʘʤʢʥʫʣʠ ʥʘ 

ʪʦʪ ʞʝ ʨʝʟʠʩʪʦʨ. ʊʦʢ ʧʨʠ ʵʪʦʤ ʦʢʘʟʘʣʩʷ ʨʘʚʥʳʤ 0,8 ɸ. ʆʧʨʝʜʝʣʠʪʝ ʕɼʉ 

ʘʢʢʫʤʫʣʷʪʦʨʦʚ. ɺʥʫʪʨʝʥʥʠʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʘʢʢʫʤʫʣʷʪʦʨʦʚ ʧʨʝʥʝʙʨʝʯʴ. 

4. ʇʨʠ ʨʘʩʪʚʦʨʝʥʠʠ ʮʠʥʢʘ ʚ ʅ2SO4 ʚʳʜʝʣʷʝʪʩʷ 4,40Ŀ10
5
 ɼʞ/ʤʦʣʴ ʪʝʧʣʘ, ʥʘ ʚʳʜʝʣʝʥʠʝ ʤʝʜʠ ʠʟ 

ʉuSO4 ʪʨʝʙʫʝʪʩʷ ʟʘʪʨʘʪʠʪʴ ʵʥʝʨʛʠʠ 2,34Ŀ10
5
 ɼʞ/ʤʦʣʴ. ʏʝʤʫ ʨʘʚʥʘ ʕɼʉ ʙʘʪʘʨʝʠ? ʇʦʯʝʤʫ 

ʧʦʣʫʯʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʕɼʉ ʥʝʤʥʦʛʦ ʤʝʥʴʰʝ ʠʩʪʠʥʥʦʛʦ (1,09 ɺ)? 

ɺʦʧʨʦʩʳ:  

1. ʀʟʤʝʥʠʪʩʷ ʣʠ ʕɼʉ ʵʣʝʤʝʥʪʘ ɺʦʣʴʪʘ, ʝʩʣʠ ʝʛʦ ʵʣʝʢʪʨʦʜʳ ʩʙʣʠʟʠʪʴ? 

2. ʊʦʢ ʪʝʯʝʪ ʦʪ ʙʦʣʴʰʝʛʦ ʧʦʪʝʥʮʠʘʣʘ ʢ ʤʝʥʴʰʝʤʫ ʧʦʪʝʥʮʠʘʣʫ. ʇʦʯʝʤʫ ʞʝ, ʚ 

ʢʦʥʮʝ ʢʦʥʮʦʚ, ʧʦʪʝʥʮʠʘʣʳ ʚ ʨʘʟʥʳʭ ʪʦʯʢʘʭ ʮʝʧʠ ʥʝ ʚʳʨʘʚʥʠʚʘʶʪʩʷ? 

3. ʇʦʯʝʤʫ ʥʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʩʪʘʚʠʪʴ ʟʫʙʥʳʝ ʧʨʦʪʝʟʳ ʠʟ ʨʘʟʥʳʭ ʤʝʪʘʣʣʦʚ? 

4. ʀʤʝʶʪʩʷ ʜʚʘ ʧʦʜʦʙʥʳʭ ʜʨʫʛ ʜʨʫʛʫ ʛʘʣʴʚʘʥʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʘ, ʠʟʛʦʪʦʚʣʝʥʥʳʭ 

ʠʟ ʠʜʝʥʪʠʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʚʩʝ ʨʘʟʤʝʨʳ ʢʦʪʦʨʳʭ ʦʪʣʠʯʘʶʪʩʷ ʚ 2 ʨʘʟʘ. ʂʘʢ 

ʩʦʦʪʥʦʩʷʪʩʷ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ: ʕɼʉ, ʚʥʫʪʨʝʥʥʝʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ, ʵʬʬʝʢʪʠʚʥʦʝ ʚʨʝʤʷ ʨʘʙʦʪʳ ʥʘ ʧʦʩʪʦʷʥʥʫʶ ʥʘʛʨʫʟʢʫ?  

5. ɹʘʢ ʜʣʷ ʚʦʜʳ, ʠʟʛʦʪʦʚʣʝʥʥʳʡ ʠʟ ʣʠʩʪʦʚʦʛʦ ʘʣʶʤʠʥʠʷ ʩ ʧʦʤʦʱʴʶ ʤʝʜʥʳʭ ʟʘʢʣʝʧʦʢ, 

ʙʳʩʪʨʦ ʨʘʟʨʫʰʘʝʪʩʷ ʚʩʣʝʜʩʪʚʠʝ ʢʦʨʨʦʟʠʠ. ʆʙʲʷʩʥʠʪʝ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʫʶ ʧʨʠʨʦʜʫ 

ʢʦʨʨʦʟʠʠ. 

V. Ä 58. 
1. ʇʦʜʛʦʪʦʚʠʪʴ ʧʷʪʠʤʠʥʫʪʥʦʝ ʩʦʦʙʱʝʥʠʝ ʦ ʞʠʟʥʠ ʠ ʥʘʫʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʃʫʠʜʞʠ 

ɻʘʣʴʚʘʥʠ; ɸʣʝʩʩʘʥʜʨʦ ɺʦʣʴʪʘ. 

2. ʇʦʢʘʟʘʪʝʣʝʤ ʝʤʢʦʩʪʠ ʙʘʪʘʨʝʠ ʷʚʣʷʝʪʩʷ ʫʜʝʣʴʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʤʦʱʥʦʩʪʠ. 

ɼʣʷ ʩʦʚʨʝʤʝʥʥʳʭ LiPO ʙʘʪʘʨʝʡ ʦʥ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 260 ɺʪĿʯ/ʢʛ (ʟʘʧʘʩʝʥʥʘʷ ʚ ʙʘʪʘʨʝʝ 

ʵʥʝʨʛʠʷ ʥʘ ʢʠʣʦʛʨʘʤʤ ʤʘʩʩʳ). ʆʙʲʷʩʥʠʪʝ, ʧʦʯʝʤʫ ʢʦʧʪʝʨʳ ʥʝ ʣʝʪʘʶʪ ʜʦʣʛʦ (ʚʨʝʤʷ ʨʘʙʦʪʳ 

ʥʘ ʦʜʥʦʤ ʘʢʢʫʤʫʣʷʪʦʨʝ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʤʦʜʝʣʝʡ ʥʝ ʧʨʝʚʳʰʘʝʪ 1-ʛʦ ʯʘʩʘ).  

3. ɺ 1936 ʛʦʜʫ ʦʢʦʣʦ ɹʘʛʜʘʜʘ ʙʳʣ ʥʘʡʜʝʥ ʩʪʨʘʥʥʳʡ ʘʨʪʝʬʘʢʪ: ʩʦʩʫʜ ʩ ʤʝʜʥʳʤ  

ʮʠʣʠʥʜʨʦʤ ʚʥʫʪʨʠ ʠ ʧʨʦʚʝʜʝʥʥʳʤ ʚʥʫʪʨʴ ʞʝʣʝʟʥʳʤ ʩʪʝʨʞʥʝʤ. ʇʦʧʳʪʘʡʪʝʩʴ ʦʮʝʥʠʪʴ 

ʫʜʝʣʴʥʫʶ ʵʥʝʨʛʦʸʤʢʦʩʪʴ ʵʪʦʛʦ ʛʘʣʴʚʘʥʠʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘ ʠʟ ʨʘʩʯʝʪʘ ʚʘʪʪ-ʯʘʩʦʚ ʥʘ 

ʢʠʣʦʛʨʘʤʤ ʤʘʩʩʳ, ʝʩʣʠ ʝʛʦ ʕɼʉ 0,78 ɺ.  

  ʂʨʘʩʦʪʘ - ʵʪʦ ʠʩʪʠʥʘ, ʠʩʪʠʥʘ - ʵʪʦ ʢʨʘʩʦʪʘ, - ʚʦʪ ʚʩʝ, 

ʯʪʦ ɺʳ ʟʥʘʝʪʝ ʥʘ ɿʝʤʣʝ, ʠ ʚʩʝ, ʯʪʦ ɺʘʤ ʥʘʜʦ ʟʥʘʪʴ. 

                                                 ɼʞʦʥ ʂʠʪʩ 

    ɿɸʂʆʅ ʆʄɸ ɼʃʗ ɿɸʄʂʅʋʊʆʁ ʎɽʇʀ 
ʇʦʯʝʤʫ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʘʢʢʫʤʫʣʷʪʦʨʥʦʡ ʙʘʪʘʨʝʠ ʟʘʚʠʩʠʪ ʦʪ 

ʪʦʛʦ, ʥʘʩʢʦʣʴʢʦ ʭʦʨʦʰʦ ʝʝ ʵʣʝʢʪʨʦʣʠʪ ʧʨʦʚʦʜʠʪ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢ? 

ʎɽʃʔ ʋʈʆʂɸ: ʅʘ ʦʩʥʦʚʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʤʝʭʘʥʠ-

ʯʝʩʢʦʡ ʤʦʜʝʣʠ ʟʘʤʢʥʫʪʦʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ ʚʳʚʝʩʪʠ ʬʦʨʤʫʣʫ ʟʘʢʦʥʘ ʆʤʘ ʠ 

ʥʘʫʯʠʪʴ ʫʯʘʱʠʭʩʷ ʧʨʠʤʝʥʷʪʴ ʝʛʦ ʚ ʢʦʥʢʨʝʪʥʳʭ ʩʠʪʫʘʮʠʷʭ. 

ʊʀʇ ʋʈʆʂɸ: ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ. 

ʆɹʆʈʋɼʆɺɸʅʀɽ: ʚʘʥʥʘ ʵʣʝʢʪʨʦʣʠʪʠʯʝʩʢʘʷ, ʨʘʩʪʚʦʨ ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ, 

ʋʨʦʢ 26/8. 
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ʚʦʣʴʪʤʝʪʨ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʳʡ ʩ ʜʦʙʘʚʦʯʥʳʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ 300 ʆʤ, ʤʘʛʘʟʠʥ 

ʩʦʧʨʦʪʠʚʣʝʥʠʡ, ʩʦʝʜʠʥʠʪʝʣʴʥʳʝ ʧʨʦʚʦʜʘ, ʤʦʜʝʣʴ ʟʘʤʢʥʫʪʦʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ 

ʮʝʧʠ ʥʘ ʤʘʛʥʠʪʥʦʡ ʜʦʩʢʝ, ʦʙʦʙʱʘʶʱʘʷ ʪʘʙʣʠʮʘ "3ʘʢʦʥ ʆʤʘ". 

ʇʃɸʅ ʋʈʆʂɸ:    

1. ɺʩʪʫʧʠʪʝʣʴʥʘʷ ʯʘʩʪʴ  

2. ʆʧʨʦʩ   

3. ʆʙʲʷʩʥʝʥʠʝ   

4. ɿʘʢʨʝʧʣʝʥʠʝ   

5. ɿʘʜʘʥʠʝ ʥʘ ʜʦʤ  

II.  ʆʧʨʦʩ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʡ: 1. ʕɼʉ.  2. ʍʠʤʠʯʝʩʢʠʝ ʠʩʪʦʯʥʠʢʠ ʪʦʢʘ. 

ɿʘʜʘʯʠ:  

1. ʕʣʝʢʪʨʠʯʝʩʢʘʷ "ʘʪʦʤʥʘʷ" ʙʘʪʘʨʝʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʤʝʪʘʣʣʠʯʝʩʢʫʶ ʩʬʝʨʫ ʩ ʠʟʦʣʠʨʦʚʘʥʥʳʤ ʦʪ ʥʝʝ ʢʫʩʢʦʤ b-

ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʚʝʱʝʩʪʚʘ. ʏʠʩʣʦ ʘʪʦʤʦʚ, ʨʘʩʧʘʜʘʶʱʠʭʩʷ 

ʚ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ n = 10
15

 1/ʩ, ʵʥʝʨʛʠʷ ʚʳʣʝʪʘʶʱʠʭ 

ʵʣʝʢʪʨʦʥʦʚ ɽ = 50 ʵɺ. ʆʧʨʝʜʝʣʠʪʝ ʕɼʉ ʙʘʪʘʨʝʠ. ʂʘʢʦʡ ʥʘʠʙʦʣʴʰʠʡ ʪʦʢ 

ʤʦʞʝʪ ʜʘʚʘʪʴ ʵʪʘ ʙʘʪʘʨʝʷ?  

ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ: ʈʘʟʤʝʨʳ ʙʘʪʘʨʝʝʢ ʥʘ ʦʩʥʦʚʝ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʠʟʦʪʦʧʦʚ 

ʤʝʥʴʰʝ ʢʦʧʝʝʯʥʦʡ ʤʦʥʝʪʳ, ʥʦ ʦʥʠ ʧʦʟʚʦʣʷʶʪ ʥʝ ʤʝʥʝʝ ʧʦʣʫʚʝʢʘ ʜʘʚʘʪʴ ʵʥʝʨʛʠʶ ʜʣʷ 

ʧʠʪʘʥʠʷ ʤʦʙʠʣʴʥʦʛʦ ʪʝʣʝʬʦʥʘ. 

2. ʂʦʥʜʝʥʩʘʪʦʨ ʝʤʢʦʩʪʴʶ 20000 ʤʢʌ ʧʦʜʢʣʶʯʝʥ ʢ ʠʩʪʦʯʥʠʢʫ ʪʦʢʘ ʨʝʛʫʣʠ-

ʨʫʝʤʦʡ ʕɼʉ. ɽʩʣʠ ʕɼʉ ʠʩʪʦʯʥʠʢʘ ʪʦʢʘ ʨʘʚʥʦʤʝʨʥʦ ʠʟʤʝʥʷʝʪʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ 

10 ɺ/ʩ, ʪʦ ʢʘʢʦʚʘ ʩʠʣʘ ʪʦʢʘ ʚ ʵʪʦʡ ʮʝʧʠ? 

3. ʇʦʪʨʝʙʠʪʝʣʶ ʧʝʨʝʜʘʥʘ ʤʦʱʥʦʩʪʴ 100 ʢɺʪ. ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʣʠʥʠʠ 

ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ 10 ʆʤ, ʘ ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʰʠʥʘʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ 2 ʢɺ. ʅʘ 

ʩʢʦʣʴʢʦ ʠʟʤʝʥʠʪʩʷ ʂʇɼ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ, ʝʩʣʠ ʫʚʝʣʠʯʠʪʴ ʥʘʧʨʷʞʝʥʠʝ ʥʘ 

ʰʠʥʘʭ ʚ 3 ʨʘʟʘ, ʘ ʧʝʨʝʜʘʚʘʝʤʫʶ ʤʦʱʥʦʩʪʴ ʦʩʪʘʚʠʪʴ ʥʝʠʟʤʝʥʥʦʡ? 

4. ɺ ʮʝʧʴ, ʩʦʩʪʦʷʱʫʶ ʠʟ ʤʝʜʥʦʛʦ ʧʨʦʚʦʜʘ ʩʝʯʝʥʠʝʤ 5 ʤʤ2
, ʥʘʜʦ ʚʢʣʶʯʠʪʴ ʩʚʠʥʮʦʚʳʡ 

ʧʨʝʜʦʭʨʘʥʠʪʝʣʴ. ʂʘʢʦʝ ʩʝʯʝʥʠʝ ʜʦʣʞʝʥ ʠʤʝʪʴ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴ, ʯʪʦʙʳ ʧʨʠ ʥʘʛʨʝʚʘʥʠʠ 

ʧʨʦʚʦʜʘ ʙʦʣʝʝ ʯʝʤ ʥʘ 10
0
ʉ ʦʥ ʨʘʩʧʣʘʚʣʷʣʩʷ? ʅʘʯʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʩʚʠʥʮʘ 27

0
ʉ, 

ʪʝʤʧʝʨʘʪʫʨʘ ʧʣʘʚʣʝʥʠʷ 327
0
ʉ. ɺʩʣʝʜʩʪʚʠʝ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʧʦʪʝʨʷʤʠ ʪʝʧʣʘ ʥʘ 

ʥʘʛʨʝʚʘʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʧʨʝʥʝʙʨʝʯʴ.  

ɺʦʧʨʦʩʳ:  

1. ʂʘʢʘʷ ʵʥʝʨʛʠʷ ʟʘʧʘʩʝʥʘ ʚ ʘʢʢʫʤʫʣʷʪʦʨʝ, ʥʘ ʢʦʪʦʨʦʤ ʥʘʧʠʩʘʥʦ 1,5 ɺ ʠ 200 

ʤɸĿʯ? 

2. ʄʥʦʛʠʝ ʜʫʤʘʶʪ, ʯʪʦ ʙʘʪʘʨʝʡʢʠ ʭʨʘʥʷʪ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʟʘʨʷʜ. ʊʘʢ ʣʠ ʵʪʦ? 

3. ʂʘʢʠʝ ʧʨʝʚʨʘʱʝʥʠʷ ʵʥʝʨʛʠʠ ʧʨʦʠʩʭʦʜʷʪ ʚ ʬʦʥʘʨʠʢʝ, ʨʘʙʦʪʘʶʱʝʤ ʦʪ 

ʙʘʪʘʨʝʡʢʠ? 

4. ʇʨʠ ʨʘʙʦʪʝ ʛʘʣʴʚʘʥʠʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘ ʤʝʜʥʳʝ ʧʣʘʩʪʠʥʳ ʧʦʢʨʳʚʘʣʠʩʴ 

ʧʫʟʳʨʴʢʘʤʠ ʚʦʜʦʨʦʜʘ. ʂʘʢ ʦʙʥʘʨʫʞʠʣʠ ʵʬʬʝʢʪ ʠ ʧʦʯʝʤʫ ʵʪʦ ʧʨʦʠʩʭʦʜʠʣʦ? 

5. ʂʘʢʠʤ ʦʙʨʘʟʦʤ ʘʢʢʫʤʫʣʷʪʦʨ ʟʘʧʘʩʘʝʪ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ? 

6. ʇʦʯʝʤʫ ʩʦʝʜʠʥʝʥʠʷ ʨʘʟʥʳʭ ʤʝʪʘʣʣʦʚ ʚʩʝʛʜʘ ʧʦʜʚʝʨʞʝʥʳ ʢʦʨʨʦʟʠʠ? 

III . ʀʟʛʦʪʦʚʠʤ ʧʨʦʩʪʝʡʰʠʡ ʛʘʣʴʚʘʥʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ. ʀʟʤʝʨʠʤ ʥʘʧʨʷʞʝʥʠʝ ʥʘ 

+ -  

ɓ-  
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ʢʣʝʤʤʘʭ ʠʩʪʦʯʥʠʢʘ ʪʦʢʘ. ʏʝʤʫ ʨʘʚʥʘ ʕɼʉ ʠʩʪʦʯʥʠʢʘ ʪʦʢʘ? ɼʘʣʝʝ, ʧʦʚʪʦʨʝʥʠʝ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʭʘʥʠʯʝʩʢʦʡ ʤʦʜʝʣʠ. ɿʘʤʢʥʝʤ 

ʢʣʝʤʤʳ ʠʩʪʦʯʥʠʢʘ ʪʦʢʘ ʧʨʦʚʦʜʥʠʢʦʤ (ʣʘʤʧʦʯʢʘ 

ʥʘ 2,5 ɺ). ʏʝʤʫ ʪʝʧʝʨʴ ʨʘʚʥʦ ʥʘʧʨʷʞʝʥʠʝ ʥʘ 

ʢʣʝʤʤʘʭ ʠʩʪʦʯʥʠʢʘ ʪʦʢʘ? ʇʦʯʝʤʫ ʦʥʦ ʩʪʘʣʦ 

ʤʝʥʴʰʝ? ɺ ʢʘʢʦʤ ʩʣʫʯʘʝ ʥʘʧʨʷʞʝʥʠʝ ʥʘ 

ʢʣʝʤʤʘʭ ʠʩʪʦʯʥʠʢʘ ʪʦʢʘ ʨʘʚʥʦ ʕɼʉ? ɸ ʝʩʣʠ 

ʚʥʫʪʨʝʥʥʠʡ ʫʯʘʩʪʦʢ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ 

ʦʙʣʘʜʘʝʪ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ?! ʂʘʢʦʚʦ ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʥʘʧʨʷʞʝʥʠʝʤ ʠ ʕɼʉ ʚ 

ʵʪʦʤ ʩʣʫʯʘʝ? ɻʜʝ "ʧʦʪʝʨʷʣʘʩʴ" ʯʘʩʪʴ ʥʘʧʨʷʞʝʥʠʷ? 

ɼʝʤʦʥʩʪʨʘʮʠʶ ʤʦʞʥʦ ʧʨʦʚʝʩʪʠ ʩ ʚʳʧʨʷʤʠʪʝʣʝʤ ɺʉ-24, ʚʦʣʴʪʤʝʪʨʦʤ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʳʤ ʩʦ 

ʰʢʘʣʦʡ ʥʘ 5 ɺ ʠ ʤʘʛʘʟʠʥʦʤ ʩʦʧʨʦʪʠʚʣʝʥʠʡ. ʋʩʪʘʥʦʚʠʚ e = 4 ɺ, ʟʘʤʳʢʘʶʪ ʠʩʪʦʯʥʠʢ ʪʦʢʘ ʥʘ 

ʚʥʝʰʥʶʶ ʥʘʛʨʫʟʢʫ.  

ʇʦʯʝʤʫ U <Ů? ʏʝʤʫ ʨʘʚʥʦ Uʚʥ? ʂʘʢ ʟʘʚʠʩʠʪ U ʠ Uʚʥ ʦʪ R? Ů = U + Uʚʥ ï 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʧʨʦʚʝʨʢʘ. U = IR, Uʚʥ= IĀr, Ů = U+IĀr. ʈʘʩʩʤʦʪʨʝʪʴ ʩʣʫʯʘʠ: 1) I 

= 0; U = Ů (ʮʝʧʴ ʨʘʟʦʤʢʥʫʪʘ); 2) r = 0; Ů = U (ʠʜʝʘʣʴʥʳʡ ʠʩʪʦʯʥʠʢ ʪʦʢʘ); 3) r Í 0, 

I Í 0, U<Ů.                                               
rR

I
+

=
e

 

ʂʘʞʜʳʡ ʠʩʪʦʯʥʠʢ ʪʦʢʘ ʠʤʝʝʪ ʜʚʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: ʵʣʝʢʪʨʦʜʚʠʞʫʱʘʷ ʩʠʣʘ 

(ʕɼʉ) ʠ ʚʥʫʪʨʝʥʥʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ.  

ɺʦʧʨʦʩʳ:  

1. ʗʚʣʷʝʪʩʷ ʣʠ ʛʘʣʴʚʘʥʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ (ʠʩʪʦʯʥʠʢ ʪʦʢʘ) ʠʩʪʦʯʥʠʢʦʤ 

ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʟʘʨʷʜʦʚ? 

2. ʇʦʯʝʤʫ ʩʚʝʪ ʬʘʨ ʘʚʪʦʤʦʙʠʣʷ ʪʫʩʢʥʝʝʪ ʚʦ ʚʨʝʤʷ ʟʘʧʫʩʢʘ ʜʚʠʛʘʪʝʣʷ? 

ɿʘʜʘʯʘ: ɺʥʫʪʨʝʥʥʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʠʩʪʦʯʥʠʢʘ ʪʦʢʘ 0,5 ʆʤ, ʘ ʝʛʦ ʕɼʉ 1,5 ɺ. 

ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʧʦʪʨʝʙʠʪʝʣʷ 2,5 ʆʤ. ʉʦʧʨʦʪʠʚʣʝʥʠʝ 

ʘʤʧʝʨʤʝʪʨʘ ʠ ʧʦʜʚʦʜʷʱʠʭ ʧʨʦʚʦʜʦʚ ʥʠʯʪʦʞʥʦ ʤʘʣʦ, ʘ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚʦʣʴʪʤʝʪʨʘ ʦʯʝʥʴ ʚʝʣʠʢʦ. ʆʧʨʝʜʝʣʠʪʴ 

ʧʦʢʘʟʘʥʠʷ ʘʤʧʝʨʤʝʪʨʘ ʠ ʚʦʣʴʪʤʝʪʨʘ ʜʣʷ ʧʦʣʦʞʝʥʠʡ 1, 2 ʠ 

3 ʧʝʨʝʢʣʶʯʘʪʝʣʷ ʇ.  

ʇʨʠ ʢʦʨʦʪʢʦʤ ʟʘʤʳʢʘʥʠʠ ʪʦʢ ʦʪ ʜʘʥʥʦʛʦ ʠʩʪʦʯʥʠʢʘ 

ʪʦʢʘ ʤʘʢʩʠʤʘʣʝʥ, ʘ ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʢʣʝʤʤʘʭ 

ʠʩʪʦʯʥʠʢʘ ʪʦʢʘ ʤʠʥʠʤʘʣʴʥʦ! ʕɼʉ ï ʵʪʦ 

ʤʘʢʩʠʤʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʜʘʪʴ ʜʘʥʥʳʡ ʠʩʪʦʯʥʠʢ ʪʦʢʘ! 

ʇʫʪʝʤ ʠʟʤʝʨʝʥʠʷ ʩʠʣʳ ʪʦʢʘ ʧʨʠ ʢʦʨʦʪʢʦʤ ʟʘʤʳʢʘʥʠʠ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ 

ʚʥʫʪʨʝʥʥʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʠʩʪʦʯʥʠʢʘ ʪʦʢʘ. ʂʘʢ? 

ʇʦʣʝʟʥʘʷ ʤʦʱʥʦʩʪʴ: .
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ʂʇɼ ʠʩʪʦʯʥʠʢʘ ʪʦʢʘ: .
e

h
U

rR

R

ʈ

Pʧ =
+

==  

ʇʦʣʝʟʥʘʷ ʤʦʱʥʦʩʪʴ ʤʘʢʩʠʤʘʣʴʥʘ ʧʨʠ R = 

r, ʧʨʠ ʵʪʦʤ ʂʇɼ ʮʝʧʠ ɖ = 50%. ʏʝʤ ʤʝʥʴʰʝ 

r ʠ ʙʦʣʴʰʝ R, ʪʝʤ ʙʦʣʴʰʝ ʂʇɼ ʠʩʪʦʯʥʠʢʘ 

ʪʦʢʘ, ʦʜʥʘʢʦ ʈʧ ʥʝ ʤʘʢʩʠʤʘʣʴʥʘ! 

ɺʦʧʨʦʩ: ɼʚʘ ʧʦʪʨʝʙʠʪʝʣʷ ʧʦʜʢʣʶʯʘʶʪʩʷ ʢ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʙʘʪʘʨʝʝ: ʦʜʠʥ ʨʘʟ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʜʨʫʛʦʡ - ʧʘʨʘʣʣʝʣʴʥʦ. ɺ ʢʘʢʦʤ ʩʣʫʯʘʝ ʂʇɼ ʙʫʜʝʪ ʙʦʣʴʰʝ? 

IV . ɿʘʜʘʯʠ:  

1. ʇʨʠ ʧʦʜʢʣʶʯʝʥʠʠ ʢ ʙʘʪʘʨʝʝ ʛʘʣʴʚʘʥʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʨʝʟʠʩʪʦʨʘ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ 16 ʆʤ ʩʠʣʘ ʪʦʢʘ ʚ ʮʝʧʠ ʙʳʣʘ 1 ɸ, ʘ ʧʨʠ ʧʦʜʢʣʶʯʝʥʠʠ 

ʨʝʟʠʩʪʦʨʘ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ 8 ʆʤ, ʩʠʣʘ ʪʦʢʘ ʩʪʘʣʘ 1,8 ɸ. ʅʘʡʪʠ ʕɼʉ ʠ 

ʚʥʫʪʨʝʥʥʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʙʘʪʘʨʝʠ. 

2. ʕɼʉ ʠʩʪʦʯʥʠʢʘ ʪʦʢʘ ʨʘʚʥʘ 2,17 ɺ, ʚʥʫʪʨʝʥʥʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 1 ʆʤ. ʂ 

ʠʩʪʦʯʥʠʢʫ ʧʦʜʢʣʶʯʝʥʦ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 2 ʆʤ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʦʝ ʩ 

ʘʤʧʝʨʤʝʪʨʦʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ 0,1 ʆʤ. ʅʘʡʪʠ ʧʦʢʘʟʘʥʠʷ ʘʤʧʝʨʤʝʪʨʘ. 

3. ʕɼʉ ʙʘʪʘʨʝʡʢʠ 4,5 ɺ. ʂ ʥʝʡ ʧʦʜʢʣʶʯʠʣʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʣʘʤʧʦʯʢʫ ʠ 

ʘʤʧʝʨʤʝʪʨ, ʘ ʧʘʨʘʣʣʝʣʴʥʦ ʢ ʣʘʤʧʦʯʢʝ ʚʦʣʴʪʤʝʪʨ. ʇʦʢʘʟʘʥʠʷ ʘʤʧʝʨʤʝʪʨʘ 0,25 

ɸ, ʧʦʢʘʟʘʥʠʷ ʚʦʣʴʪʤʝʪʨʘ 3,5 ɺ. ɺʳʯʠʩʣʠʪʴ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʣʘʤʧʦʯʢʠ ʠ 

ʚʥʫʪʨʝʥʥʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʙʘʪʘʨʝʡʢʠ. ɸʤʧʝʨʤʝʪʨ ʠ ʚʦʣʴʪʤʝʪʨ ʠʜʝʘʣʴʥʳʝ. 

4. ʅʘʧʨʷʞʝʥʠʝ ʥʘ ʟʘʞʠʤʘʭ ʘʢʢʫʤʫʣʷʪʦʨʘ ʥʘ 20 % ʤʝʥʴʰʝ ʕɼʉ. ɺʦ ʩʢʦʣʴʢʦ ʨʘʟ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚʥʝʰʥʝʡ ʮʝʧʠ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʚʥʫʪʨʝʥʥʝʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

ʘʢʢʫʤʫʣʷʪʦʨʘ? 

5. ʀʩʪʦʯʥʠʢ ʪʦʢʘ ʩ ʕɼʉ 50 ɺ ʠ ʚʥʫʪʨʝʥʥʠʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ 2 ʆʤ ʜʦʣʞʝʥ 

ʧʠʪʘʪʴ ʜʫʛʦʚʫʶ ʣʘʤʧʫ ʩ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ 6 ʆʤ, ʪʨʝʙʫʶʱʫʶ ʜʣʷ ʥʦʨʤʘʣʴʥʦ 

ʛʦʨʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ 30 ɺ. ʆʧʨʝʜʝʣʠʪʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʨʝʟʠʩʪʦʨʘ, ʚʚʝʜʝʥʥʦʛʦ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚ ʮʝʧʴ ʣʘʤʧʳ ʜʣʷ ʝʝ ʥʦʨʤʘʣʴʥʦʛʦ ʛʦʨʝʥʠʷ. 

6. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʕɼʉ ʠʩʪʦʯʥʠʢʘ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʨʘʚʥʘ ắ = (4,50 Ñ 0,02) ɺ, ʘ 

ʝʛʦ ʚʥʫʪʨʝʥʥʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʨʘʚʥʦ r = (0,50 Ñ 0,05) ʆʤ. ʂ ʵʪʦʤʫ ʠʩʪʦʯʥʠʢʫ 

ʧʦʜʢʣʶʯʠʣʠ ʘʤʧʝʨʤʝʪʨ, ʠ ʦʥ ʧʦʢʘʟʘʣ ʚʝʣʠʯʠʥʫ ʩʠʣʳ ʪʦʢʘ I = (5,0 Ñ 0,2) ɸ. 

ʆʧʨʝʜʝʣʠʪʝ ʚʥʫʪʨʝʥʥʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʘʤʧʝʨʤʝʪʨʘ ʠ ʦʮʝʥʠʪʝ ʦʰʠʙʢʫ 

ɺʘʰʝʛʦ ʨʝʟʫʣʴʪʘʪʘ. RA å (0,40 Ñ 0,09) ʆʤ (ʤʝʪʦʜʦʤ ʛʨʘʥʠʮ). 

7. ʈʝʟʠʩʪʦʨʳ, ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʢʦʪʦʨʳʭ 2 ʆʤ ʠ 8 ʆʤ, ʧʦʦʯʝʨʝʜʥʦ ʧʦʜʢʣʶʯʘʝʤʳʝ 

ʢ ʙʘʪʘʨʝʝ, ʧʦʪʨʝʙʣʷʶʪ ʦʜʠʥʘʢʦʚʫʶ ʤʦʱʥʦʩʪʴ 8 ɺʪ. ʂʘʢʫʶ ʤʘʢʩʠʤʘʣʴʥʫʶ 

ʤʦʱʥʦʩʪʴ ʥʘ ʚʥʝʰʥʝʡ ʥʘʛʨʫʟʢʝ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʦʪ ʜʘʥʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʪʦʢʘ? 

8. ʂ ʟʘʞʠʤʘʤ ʠʩʪʦʯʥʠʢʘ ʪʦʢʘ ʧʨʠʩʦʝʜʠʥʝʥ ʥʘʛʨʝʚʘʪʝʣʴ. ʕɼʉ ʠʩʪʦʯʥʠʢʘ ʨʘʚʥʘ 

24 ɺ, ʚʥʫʪʨʝʥʥʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 1 ʆʤ. ʅʘʛʨʝʚʘʪʝʣʴ, ʚʢʣʶʯʸʥʥʳʡ ʚ ʮʝʧʴ, 

ʧʦʪʨʝʙʣʷʝʪ ʤʦʱʥʦʩʪʴ 80 ɺʪ. ʆʧʨʝʜʝʣʠʪʴ ʩʠʣʫ ʪʦʢʘ ʚ ʮʝʧʠ ʠ ʢʦʵʬʬʠʮʠʝʥʪ 

ʧʦʣʝʟʥʦʛʦ ʜʝʡʩʪʚʠʷ ʥʘʛʨʝʚʘʪʝʣʷ. 
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9. ɹʘʪʘʨʝʡʢʘ ʩ ʕɼʉ 4,5 ɺ ʠ ʚʥʫʪʨʝʥʥʠʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ 1 ʆʤ ʧʦʜʢʣʶʯʝʥʘ ʯʝʨʝʟ ʢʣʶʯ ʢ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʤ ʨʝʟʠʩʪʦʨʫ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ 5 ʢʆʤ ʠ ʢʦʥʜʝʥʩʘʪʦʨʫ ʙʦʣʴʰʦʡ 

ʝʤʢʦʩʪʠ. ʏʝʤʫ ʨʘʚʥʘ ʩʠʣʘ ʪʦʢʘ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ, ʢʦʛʜʘ ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʢʦʥʜʝʥʩʘʪʦʨʝ 

ʜʦʩʪʠʛʣʦ 3 ɺ? ʂʘʢ ʦʥʘ ʠʟʤʝʥʷʝʪʩʷ  ʧʦʩʣʝ ʟʘʤʳʢʘʥʠʷ ʢʣʶʯʘ (ʦʙʩʫʜʠʪʴ)? ʀʟʤʝʥʝʥʠʝ ʩʠʣʳ 

ʪʦʢʘ ʚ ʮʝʧʠ ʧʨʠ ʧʘʨʘʣʣʝʣʴʥʦʤ ʩʦʝʜʠʥʝʥʠʠ ʢʦʥʜʝʥʩʘʪʦʨʘ ʠ ʨʝʟʠʩʪʦʨʘ (ʦʙʩʫʜʠʪʴ). 

ɺʦʧʨʦʩʳ:  

1. ʇʦʯʝʤʫ ʛʘʣʴʚʘʥʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ ʩ ʥʝʙʦʣʴʰʦʡ - ʧʦʨʷʜʢʘ ʥʝʩʢʦʣʴʢʠʭ ʚʦʣʴʪ - 

ʕɼʉ ʤʦʞʝʪ ʜʘʪʴ ʟʥʘʯʠʪʝʣʴʥʳʡ ʪʦʢ, ʘ ʵʣʝʢʪʨʦʬʦʨʥʘʷ ʤʘʰʠʥʘ, ʕɼʉ ʢʦʪʦʨʦʡ 

ʜʦʩʪʠʛʘʝʪ ʜʝʩʷʪʢʦʚ ʪʳʩʷʯ ʚʦʣʴʪ, ʜʘʝʪ ʪʦʢ ʥʠʯʪʦʞʥʦʡ ʩʠʣʳ? 

2. ʂʘʢ ʙʫʜʝʪ ʠʟʤʝʥʷʪʴʩʷ ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʢʣʝʤʤʘʭ ʠʩʪʦʯʥʠʢʘ ʪʦʢʘ ʧʨʠ 

ʫʚʝʣʠʯʝʥʠʠ ʪʦʢʘ ʚ ʮʝʧʠ? 

3. ʇʨʠ ʢʘʢʠʭ ʫʩʣʦʚʠʷʭ ʦʪ ʜʘʥʥʦʛʦ ʵʣʝʤʝʥʪʘ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʤʘʢʩʠʤʘʣʴʥʳʡ 

ʪʦʢ? 

4. ʇʦʯʝʤʫ ʧʨʠ ʚʢʣʶʯʝʥʠʠ ʚ ʩʝʪʴ ʵʣʝʢʪʨʦʫʪʶʛʘ (ʵʣʝʢʪʨʦʧʣʠʪʢʠ) ʥʘʢʘʣ ʣʘʤʧ ʚ 

ʢʚʘʨʪʠʨʝ ʩʨʘʟʫ ʞʝ ʟʘʤʝʪʥʦ ʧʘʜʘʝʪ, ʥʦ ʚʩʢʦʨʝ ʚʦʟʨʘʩʪʘʝʪ, ʜʦʩʪʠʛʘʷ ʧʨʠʤʝʨʥʦ 

ʧʨʝʞʥʝʛʦ ʫʨʦʚʥʷ? 

5. ʀʟʤʝʥʠʪʩʷ ʣʠ ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʢʣʝʤʤʘʭ ʠʩʪʦʯʥʠʢʘ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ, ʝʩʣʠ 

ʧʘʨʘʣʣʝʣʴʥʦ ʩ ʥʠʤ ʚʢʣʶʯʠʪʴ ʢʦʥʜʝʥʩʘʪʦʨ? 

6. ʆʪ ʢʘʢʠʭ ʬʘʢʪʦʨʦʚ ʟʘʚʠʩʠʪ ʚʥʫʪʨʝʥʥʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʘʢʢʫʤʫʣʷʪʦʨʘ? 

7. ɺʦ ʩʢʦʣʴʢʦ ʨʘʟ ʩʦʧʨʦʪʠʚʣʝʥʠʝ R ʥʘʛʨʫʟʢʠ ʜʦʣʞʥʦ ʙʳʪʴ ʙʦʣʴʰʝ ʚʥʫʪʨʝʥʥʝʛʦ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʛ ʠʩʪʦʯʥʠʢʘ ʪʦʢʘ, ʯʪʦʙʳ ʧʨʠ ʨʘʩʯʝʪʘʭ ʩʠʣʳ ʪʦʢʘ ʚ ʮʝʧʠ, ʝʩʣʠ 

ʧʨʝʥʝʙʨʝʯʴ ʚʝʣʠʯʠʥʦʡ ʛ, ʦʰʠʙʢʘ ʥʝ ʧʨʝʚʳʩʠʣʘ ʙʳ 1,0%? R = 99Ŀr 

8. ʇʦʯʝʤʫ ʧʨʠ ʢʦʨʦʪʢʦʤ ʟʘʤʳʢʘʥʠʠ ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʢʣʝʤʤʘʭ ʠʩʪʦʯʥʠʢʘ ʪʦʢʘ 

ʙʣʠʟʢʦ ʢ ʥʫʣʶ, ʚʝʜʴ ʪʦʢ ʚ ʮʝʧʠ ʠʤʝʝʪ ʥʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ? 

9. ɺ ʜʚʫʭ ʮʝʧʷʭ, ʩʦʜʝʨʞʘʱʠʭ ʢʘʞʜʘʷ ʠʩʪʦʯʥʠʢ ʪʦʢʘ ʠ ʨʝʟʠʩʪʦʨ, ʤʘʢʩʠʤʘʣʴʥʳʝ 

ʩʠʣʳ ʪʦʢʘ ʦʜʠʥʘʢʦʚʳ, ʘ ʧʦʣʝʟʥʘʷ ʤʘʢʩʠʤʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ʚ ʦʜʥʦʤ ʩʣʫʯʘʝ ʚ 

ʜʚʘ ʨʘʟʘ ʙʦʣʴʰʝ, ʯʝʤ ʚʦ ʚʪʦʨʦʤ. ʂʘʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʦʪʣʠʯʘʶʪʩʷ ʵʪʠ ʮʝʧʠ? 

10. ʂʘʢ ʠʟʤʝʨʠʪʴ ʚʝʣʠʯʠʥʫ ʥʝʠʟʚʝʩʪʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ, ʠʤʝʷ ʚʦʣʴʪʤʝʪʨ, 

ʘʤʧʝʨʤʝʪʨ ʠ ʠʩʪʦʯʥʠʢ ʕɼʉ ʩ ʥʝʠʟʚʝʩʪʥʳʤ ʚʥʫʪʨʝʥʥʠʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ? 

11. ʂʘʢ ʙʫʜʫʪ ʠʟʤʝʥʷʪʴʩʷ ʧʦʢʘʟʘʥʠʷ ʧʨʠʙʦʨʦʚ ʧʨʠ 

ʧʝʨʝʤʝʱʝʥʠʠ ʜʚʠʞʢʘ ʨʝʦʩʪʘʪʘ ʚʣʝʚʦ? 

V. Ä 59. ʋʧʨ. 10, ˉˉ 5-7. 
1. ʇʦʜʛʦʪʦʚʠʪʴ ʧʷʪʠʤʠʥʫʪʥʦʝ ʩʦʦʙʱʝʥʠʝ ʦ ʞʠʟʥʠ ʠ ʥʘʫʯʥʦʡ 
ʜʝʷʪʝʣʴʥʦʩʪʠ ɻʝʦʨʛʘ ʆʤʘ. 

2. ɼʣʷ ʠʟʤʝʨʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʫʯʘʩʪʢʝ ʮʝʧʠ ʥʘʜʦ ʧʦʜʙʠʨʘʪʴ ʚʦʣʴʪʤʝʪʨ, ʩʦʧʨʦʪʠʚʣʝʥʠʝ   

ʢʦʪʦʨʦʛʦ ʚʝʣʠʢʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʥʫʪʨʝʥʥʠʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʠʩʪʦʯʥʠʢʘ ʪʦʢʘ. ʊʘʢ ʣʠ ʵʪʦ? 

3. ʉʦʩʪʘʚʠʪʴ ʦʙʦʙʱʘʶʱʫʶ ʪʘʙʣʠʮʫ "ɿʘʢʦʥ ʆʤʘ ʜʣʷ ʟʘʤʢʥʫʪʦʡ ʮʝʧʠ", ʠʩʧʦʣʴʟʫʷ ʨʠʩʫʥʢʠ, 
ʯʝʨʪʝʞʠ ʠ ʪʝʢʩʪʦʚʳʡ ʤʘʪʝʨʠʘʣ. 

4. ʆʧʨʝʜʝʣʠʪʝ ʕɼʉ ʠʩʪʦʯʥʠʢʘ ʪʦʢʘ ʩ ʧʦʤʦʱʴʶ ʜʚʫʭ ʚʦʣʴʪʤʝʪʨʦʚ, ʠʩʧʦʣʴʟʫʷ ʤʠʥʠʤʘʣʴʥʦʝ 

ʯʠʩʣʦ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʭʝʤ. 

5. ʉʦʙʝʨʠʪʝ ʮʝʧʴ ʧʦ ʩʭʝʤʝ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʣʘ ʙʳ ʧʦʣʫʯʠʪʴ ʛʨʘʬʠʢ, ʟʘʚʠʩʠʤʦʩʪʠ ʧʦʣʝʟʥʦʡ 

ʤʦʱʥʦʩʪʠ, ʨʘʟʚʠʚʘʝʤʦʡ ʠʩʪʦʯʥʠʢʦʤ ʪʦʢʘ ʥʘ ʨʝʦʩʪʘʪʝ, ʦʪ ʩʠʣʳ ʪʦʢʘ. ʀʩʧʦʣʴʟʫʷ ʜʘʥʥʳʝ 

ʛʨʘʬʠʢʘ, ʥʘʡʜʠʪʝ ʕɼʉ ʠ ʚʥʫʪʨʝʥʥʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʠʩʪʦʯʥʠʢʘ.          
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           ʊʝʦʨʠʷ - ʦʙʘʷʪʝʣʴʥʘʷ ʤʘʪʴ ʪʷʞʝʣʦʛʦ, ʥʫʜʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ. 

                                     ʍʘʨʣʘʥ ʄʵʡʩ 

ʃɸɹʆʈɸʊʆʈʅɸʗ ʈɸɹʆʊɸ ˉ 4: çʀɿʄɽʈɽʅʀɽ ʕɼʉ ʀ             

ɺʅʋʊʈɽʅʅɽɻʆ ʉʆʇʈʆʊʀɺʃɽʅʀʗ ʀʉʊʆʏʅʀʂɸ ʊʆʂɸè. 
                         ʇʦʯʝʤʫ ʪʝʣʝʬʦʥʳ ʨʘʟʨʷʞʘʶʪʩʷ ʥʘ ʭʦʣʦʜʝ? 

ʎɽʃʔ ʈɸɹʆʊʓ: ʅʘʫʯʠʪʴ ʫʯʝʥʠʢʦʚ ʠʟʤʝʨʷʪʴ ʕɼʉ ʠ ʚʥʫʪʨʝʥʥʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʠʩʪʦʯʥʠʢʘ 

ʪʦʢʘ. 

ʊʀʇ ʋʈʆʂɸ: ʣʘʙʦʨʘʪʦʨʥʘʷ ʨʘʙʦʪʘ. 

ʆɹʆʈʋɼʆɺɸʅʀɽ: ʘʢʢʫʤʫʣʷʪʦʨ (ʙʘʪʘʨʝʡʢʘ), ʘʤʧʝʨʤʝʪʨ ʠ ʚʦʣʴʪʤʝʪʨ ʣʘʙʦʨʘʪʦʨʥʳʝ, 

ʨʝʦʩʪʘʪ, ʨʝʟʠʩʪʦʨʳ ʥʘ ʢʦʣʦʜʢʝ, ʩʦʝʜʠʥʠʪʝʣʴʥʳʝ ʧʨʦʚʦʜʘ, ʵʪʘʣʦʥʥʳʡ ʠʩʪʦʯʥʠʢ ʪʦʢʘ. 

ʇʃɸʅ ʋʈʆʂɸ:    

1. ɺʩʪʫʧʠʪʝʣʴʥʘʷ ʯʘʩʪʴ    

2. ʂʨʘʪʢʠʡ ʠʥʩʪʨʫʢʪʘʞ       

3. ɺʳʧʦʣʥʝʥʠʝ ʨʘʙʦʪʳ      

4. ʇʦʜʚʝʜʝʥʠʝ ʠʪʦʛʦʚ          

5. ɿʘʜʘʥʠʝ ʥʘ ʜʦʤ              

II . ʀʥʩʪʨʫʢʪʘʞ ʧʦ ʚʳʧʦʣʥʷʝʤʦʡ ʨʘʙʦʪʝ (ʨʘʩʩʢʘʟ ʫʯʝʥʠʢʘ ʠ ʜʦʧʦʣʥʝʥʠʷ ʩ ʤʝʩʪ).  

ɿʘʧʠʩʘʪʴ ʚ ʪʝʪʨʘʜʠ ʥʘʟʚʘʥʠʝ ʨʘʙʦʪʳ, ʮʝʣʴ, ʦʙʦʨʫʜʦʚʘʥʠʝ, ʢʨʘʪʢʫʶ ʪʝʦʨʠʶ, ʟʘʨʠʩʦʚʘʪʴ ʥʘ 

ʜʦʩʢʝ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʩʭʝʤʫ ʫʩʪʘʥʦʚʢʠ. ʀʟʤʝʨʝʥʠʝ ʩʠʣʳ ʪʦʢʘ ʠ ʥʘʧʨʷʞʝʥʠʷ, ʚʳʯʠʩʣʝʥʠʝ ʕɼʉ 

ʠ ʚʥʫʪʨʝʥʥʝʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠʩʪʦʯʥʠʢʘ ʪʦʢʘ. ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ:  
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ʆʪʯʝʪʥʘʷ ʪʘʙʣʠʮʘ: 

ˉ,ʧ/ʧ U1, ɺ e, ɺ eD /e I, ɸ U2, ɺ r, ʆʤ rD , ʆʤ 

1.        

2. U1,ɺ U2,ɺ I1,ɸ I2,ɸ e,ɺ r,ʆʤ 

III . ʄʦʞʥʦ ʧʨʝʜʣʦʞʠʪʴ ʚʳʧʦʣʥʠʪʴ ʨʘʙʦʪʫ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ. 1ïr ʡ ʩʧʦʩʦʙ: 

¶ ʊʨʘʜʠʮʠʦʥʥʳʡ ʩʧʦʩʦʙ ʩ ʧʦʤʦʱʴʶ ʘʤʧʝʨʤʝʪʨʘ, ʚʦʣʴʪʤʝʪʨʘ ʠ ʨʝʦʩʪʘʪʘ. 

¶ ɸʤʧʝʨʤʝʪʨ ʠ ʜʚʘ ʨʝʟʠʩʪʦʨʘ ʩ ʠʟʚʝʩʪʥʳʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ, ʧʦʦʯʝʨʝʜʥʦ ʚʢʣʶʯʘʝʤʳʝ ʚ 

ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʮʝʧʴ. 

¶ ʀʟʤʝʨʝʥʠʝ ʕɼʉ ʠ ʚʥʫʪʨʝʥʥʝʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʜʚʫʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ (ʧʘʨʘʣʣʝʣʴʥʦ) 
ʩʦʝʜʠʥʝʥʥʳʭ ʙʘʪʘʨʝʝʢ. 

2-ʦʡ: ʀʟʤʝʨʝʥʠʝ ʕɼʉ ʠ ʚʥʫʪʨʝʥʥʝʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʦʜʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʪʦʢʘ; ʜʚʫʭ ʠʩʪʦʯʥʠʢʦʚ 

ʪʦʢʘ, ʩʦʝʜʠʥʝʥʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ (ʩʦʚʤʝʩʪʥʦ) ʠ ʧʘʨʘʣʣʝʣʴʥʦ (ʥʘ ʦʮʝʥʢʫ). ɺʳʚʦʜʳ. 

IV . ʉʨʘʚʥʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʘ ʠʟʤʝʨʝʥʠʷ. ʂʘʢʦʡ ʠʟ ʤʝʪʦʜʦʚ 
ʠʟʤʝʨʝʥʠʷ ʕɼʉ ʠ ʚʥʫʪʨʝʥʥʝʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠʩʪʦʯʥʠʢʘ ʪʦʢʘ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʪʦʯʥʳʤ? 

V. ʋʧʨ. 10, ˉ 9  

                       ɺʘʞʥʝʡʘhʷ ʟʘʜʘʯʘ ʮʠʚʠʣʠʟʘʮʠʠ - ʥʘʫʯʠʪʴ ʯʝʣʦʚʝʢʘ ʤʳʩʣʠʪʴ. 

                                                    ʊʦʤʘʩ ʕʜʠʩʦʥ 

                   ʋʈɸɺʅɽʅʀʗ ʂʀʈʍɻʆʌɸ 

ʎɽʃʔ ʋʈʆʂɸ: ʅʘʫʯʠʪʴ ʫʯʘʱʠʭʩʷ ʧʨʠʤʝʥʷʪʴ ʟʘʢʦʥ ʆʤʘ ʜʣʷ 

ʟʘʤʢʥʫʪʦʡ ʮʝʧʠ ʚ ʢʦʥʢʨʝʪʥʳʭ ʩʠʪʫʘʮʠʷʭ. ɺʳʚʝʩʪʠ ʬʦʨʤʫʣʫ ʟʘʢʦʥʘ ʆʤʘ ʜʣʷ 

ʫʯʘʩʪʢʘ ʮʝʧʠ, ʩʦʜʝʨʞʘʱʝʛʦ ʕɼʉ (ʦʙʱʠʡ ʩʣʫʯʘʡ), ʧʦʟʥʘʢʦʤʠʪʴ ʫʯʝʥʠʢʦʚ ʩʦ 

ʩʧʦʩʦʙʘʤʠ ʩʦʝʜʠʥʝʥʠʷ ʠʩʪʦʯʥʠʢʦʚ ʪʦʢʘ. 

ʊʀʇ ʋʈʆʂɸ: ʨʝʰʝʥʠʝ ʟʘʜʘʯ. 

ʆɹʆʈʋɼʆɺɸʅʀɽ: ʤʠʢʨʦʢʘʣʴʢʫʣʷʪʦʨ.  

ʋʨʦʢ 27/9.   

ʋʨʦʢ 28/10.  
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ʇʃɸʅ ʋʈʆʂɸ:               

1. ɺʩʪʫʧʠʪʝʣʴʥʘʷ ʯʘʩʪʴ          

2. ʆʧʨʦʩ                                   

3. ʆʙʲʷʩʥʝʥʠʝ                         

4. ʈʝʰʝʥʠʝ ʟʘʜʘʯ     

5. ɿʘʜʘʥʠʝ ʥʘ ʜʦʤ   

II. ʆʧʨʦʩ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʡ: 1. ɿʘʢʦʥ ʆʤʘ ʜʣʷ ʟʘʤʢʥʫʪʦʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ. 

2. ʀʟʤʝʨʝʥʠʝ ʕɼʉ ʠ ʚʥʫʪʨʝʥʥʝʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠʩʪʦʯʥʠʢʘ ʪʦʢʘ. 

ɿʘʜʘʯʠ: 

1. ʂ ʠʩʪʦʯʥʠʢʫ ʪʦʢʘ ʩ ʕɼʉ 9 ɺ ʠ ʚʥʫʪʨʝʥʥʠʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ 1 ʆʤ 

ʧʦʜʢʣʶʯʠʣʠ ʧʘʨʘʣʣʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʝ ʣʘʤʧʫ ʥʘʢʘʣʠʚʘʥʠʷ ʠ ʨʝʟʠʩʪʦʨ. ʂʘʢʦʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʜʦʣʞʝʥ ʠʤʝʪʴ ʨʝʟʠʩʪʦʨ, ʯʪʦʙʳ ʣʘʤʧʘ ʥʦʨʤʘʣʴʥʦ ʛʦʨʝʣʘ, ʝʩʣʠ 

ʦʥʘ ʨʘʩʩʯʠʪʘʥʘ ʥʘ ʥʘʧʨʷʞʝʥʠʝ 6 ɺ ʠ ʩʠʣʫ ʪʦʢʘ 1 ɸ? 

2. ɽʩʣʠ ʧʦʜʢʣʶʯʠʪʴ ʢ ʠʩʪʦʯʥʠʢʫ ʕɼʉ ʜʚʘ ʦʜʠʥʘʢʦʚʳʭ ʚʦʣʴʪʤʝʪʨʘ, ʩʦʝʜʠʥʠʚ ʠʭ 

ʧʘʨʘʣʣʝʣʴʥʦ ʠʣʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʪʦ ʚʦʣʴʪʤʝʪʨʳ ʧʦʢʘʞʫʪ ʦʜʠʥʘʢʦʚʦʝ 

ʥʘʧʨʷʞʝʥʠʷ 8 ɺ. ɺʳʯʠʩʣʠʪʝ ʕɼʉ ʠʩʪʦʯʥʠʢʘ. 

3. ɸʢʢʫʤʫʣʷʪʦʨ ʟʘʨʷʞʘʶʪ ʪʦʢʦʤ 10 ɸ ʦʪ ʠʩʪʦʯʥʠʢʘ ʥʘʧʨʷʞʝʥʠʝʤ U = 15 ɺ. ʇʨʠ 

ʵʪʦʤ 20% ʵʥʝʨʛʠʠ ʨʘʩʭʦʜʫʝʪʩʷ ʥʘ ʥʘʛʨʝʚʘʥʠʝ ʵʣʝʢʪʨʦʣʠʪʘ. ʆʧʨʝʜʝʣʠʪʴ ʕɼʉ 

ʘʢʢʫʤʫʣʷʪʦʨʘ ʠ ʝʛʦ ʚʥʫʪʨʝʥʥʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ. 12,5 ɺ. 0,25 ʆʤ 

4. ʇʨʠ ʧʦʜʢʣʶʯʝʥʠʠ ʢ ʠʩʪʦʯʥʠʢʫ ʪʦʢʘ ʩ ʚʥʫʪʨʝʥʥʠʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ 2 ʆʤ 

ʨʝʟʠʩʪʦʨʘ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ 4 ʆʤ ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʟʘʞʠʤʘʭ ʠʩʪʦʯʥʠʢʘ ʪʦʢʘ 

ʧʘʜʘʝʪ ʜʦ 6 ɺ. ʂʘʢʦʚʘ ʧʦʣʥʘʷ ʤʦʱʥʦʩʪʴ, ʨʘʟʚʠʚʘʝʤʘʷ ʠʩʪʦʯʥʠʢʦʤ? ʂʘʢʫʶ 

ʥʘʠʙʦʣʴʰʫʶ ʤʦʱʥʦʩʪʴ ʥʘ ʥʘʛʨʫʟʢʝ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʧʨʠ ʜʘʥʥʦʤ ʠʩʪʦʯʥʠʢʝ 

ʪʦʢʘ? 

5. ɺ ʩʭʝʤʝ, ʠʟʦʙʨʘʞʝʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ 1, ʚ ʥʘʯʘʣʴʥʳʡ 

ʤʦʤʝʥʪ ʢʣʶʯ ʨʘʟʦʤʢʥʫʪ ʠ ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʢʦʥʜʝʥʩʘʪʦʨʝ 

ʨʘʚʥʦ ʥʫʣʶ. ʆʧʨʝʜʝʣʠʪʝ ʪʦʢʠ ʚ ʚʝʪʚʷʭ ʮʝʧʠ ʠ 

ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʢʦʥʜʝʥʩʘʪʦʨʝ ʩʨʘʟʫ ʧʦʩʣʝ ʟʘʤʳʢʘʥʠʷ 

ʢʣʶʯʘ. ʅʘʡʜʠʪʝ ʫʩʪʘʥʦʚʠʚʰʠʝʩʷ ʪʦʢʠ ʠ ʥʘʧʨʷʞʝʥʠʝ ʥʘ 

ʢʦʥʜʝʥʩʘʪʦʨʝ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʧʝʨʝʭʦʜʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʇʘʨʘʤʝʪʨʳ ʩʭʝʤʳ ʫʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʝ, ʚʥʫʪʨʝʥʥʠʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʙʘʪʘʨʝʠ 

ʧʨʝʥʝʙʨʝʯʴ. 

ɺʦʧʨʦʩʳ: 

1. ʏʝʤ ʙʦʣʴʰʝ ʣʘʤʧʦʯʝʢ ʧʦʜʢʣʶʯʝʥʦ ʧʘʨʘʣʣʝʣʴʥʦ ʢ ʠʩʪʦʯʥʠʢʫ ʪʦʢʘ, ʪʝʤ 

ʪʫʩʢʣʝʝ ʛʦʨʠʪ ʢʘʞʜʘʷ ʠʟ ʥʠʭ. ʇʦʯʝʤʫ? 

2. ʇʦʯʝʤʫ ʩʧʠʨʘʣʠ ʥʘʛʨʝʚʘʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ ʜʝʣʘʶʪ ʠʟ ʧʨʦʚʦʜʘ ʙʦʣʴʰʦʛʦ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ? ʂʘʢʦʡ ʧʨʦʚʦʜ ʣʫʯʰʝ ʚʩʝʛʦ ʧʨʠʤʝʥʷʪʴ? 

3. ʄʦʞʥʦ ʣʠ ʦʩʫʱʝʩʪʚʠʪʴ ʢʦʨʦʪʢʦʝ ʟʘʤʳʢʘʥʠʝ ʧʨʠ ʨʝʤʦʥʪʝ ʚʳʢʣʶʯʘʪʝʣʷ? 

4. ʕɼʉ ʙʘʪʘʨʝʠ Ů = 24 ɺ. ʅʘʠʙʦʣʴʰʘʷ ʩʠʣʘ ʪʦʢʘ, ʢʦʪʦʨʫʶ ʤʦʞʝʪ ʜʘʪʴ ʙʘʪʘʨʝʷ, 

Imax = 10 A. ʆʧʨʝʜʝʣʠʪʴ ʤʘʢʩʠʤʘʣʴʥʫʶ ʤʦʱʥʦʩʪʴ Pmax, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ 

ʧʦʣʫʯʝʥʘ ʚʦ ʚʥʝʰʥʝʡ ʮʝʧʠ. 

ʉ 

R1 

R2 

Ů 

ʈʠʩ. 1 
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5. ʏʪʦ ʦʙʱʝʛʦ ʠ ʚ ʯʝʤ ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ ʘʢʢʫʤʫʣʷʪʦʨʦʤ, ʙʘʪʘʨʝʡʢʦʡ ʠ 

ʢʦʥʜʝʥʩʘʪʦʨʦʤ?     

6. ʇʨʘʚʠʣʴʥʦ ʣʠ ʫʪʚʝʨʞʜʝʥʠʝ, ʯʪʦ ʚʦʣʴʪʤʝʪʨ, ʧʦʜʢʣʶʯʝʥʥʳʡ ʢ ʢʣʝʤʤʘʤ 

ʨʘʟʦʤʢʥʫʪʦʛʦ ʠʩʪʦʯʥʠʢʘ, ʧʦʢʘʟʳʚʘʝʪ ʕɼʉ? 

7. ɺʥʫʪʨʝʥʥʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʠʩʪʦʯʥʠʢʘ ʪʦʢʘ ʨʘʚʥʦ 3 ʆʤ. ʈʘʟʥʦʩʪʴ 

ʧʦʪʝʥʮʠʘʣʦʚ ʥʘ ʟʘʞʠʤʘʭ ʙʘʪʘʨʝʠ ʠʟʤʝʨʠʣʠ ʚʦʣʴʪʤʝʪʨʦʤ, ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

ʢʦʪʦʨʦʛʦ 200 ʆʤ. ʉʢʦʣʴʢʦ ʧʨʦʮʝʥʪʦʚ ʦʪ ʜʝʡʩʪʚʠʪʝʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʕɼʉ 

ʩʦʩʪʘʚʠʪ ʦʰʠʙʢʘ, ʝʩʣʠ ʠʟʤʝʨʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʥʷʪʴ ʨʘʚʥʳʤ ʕɼʉ? 1,5% 

8. ʂʘʢ ʦʧʨʝʜʝʣʠʪʴ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʜʘʥʥʦʛʦ ʚʦʣʴʪʤʝʪʨʘ, ʝʩʣʠ ʠʤʝʝʪʩʷ ʜʨʫʛʦʡ 

ʚʦʣʴʪʤʝʪʨ, ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʢʦʪʦʨʦʛʦ ʠʟʚʝʩʪʥʦ? 

9. ʀʩʪʦʯʥʠʢ ʪʦʢʘ ʟʘʤʳʢʘʝʪʩʷ ʦʜʠʥ ʨʘʟ ʨʝʟʠʩʪʦʨʦʤ ʩ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ R1, ʘ 

ʜʨʫʛʦʡ ï ʨʝʟʠʩʪʦʨʦʤ ʩ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ R2. ʄʦʞʝʪ ʣʠ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ, 

ʚʳʜʝʣʠʚʰʝʝʩʷ ʚ ʥʘʛʨʫʟʢʝ, ʙʳʪʴ ʧʨʠ ʵʪʦʤ ʦʜʠʥʘʢʦʚʳʤ?  

10. ʂʘʢʠʤʠ ʩʪʘʥʫʪ ʕɼʉ ʠ ʚʥʫʪʨʝʥʥʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʠʩʪʦʯʥʠʢʘ ʪʦʢʘ, 

ʟʘʰʫʥʪʠʨʦʚʘʥʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ R? 

11. ʇʨʠ ʠʟʤʝʨʝʥʠʠ ʕɼʉ ʩʪʘʨʦʡ ʙʘʪʘʨʝʡʢʠ ʜʣʷ ʢʘʨʤʘʥʥʦʛʦ ʬʦʥʘʨʷ ʚʦʣʴʪʤʝʪʨ 

ʧʦʢʘʟʘʣ 4,3 ɺ, ʦʜʥʘʢʦ ʣʘʤʧʦʯʢʘ ʦʪ ʵʪʦʡ ʙʘʪʘʨʝʡʢʠ ʥʝ ʛʦʨʠʪ. ʇʦʯʝʤʫ? 

12. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʤʦʱʥʳʭ ʩʚʝʪʦʚʳʭ ʠʤʧʫʣʴʩʦʚ ʯʝʨʝʟ ʛʘʟʦʨʘʟʨʷʜʥʫʶ ʣʘʤʧʫ ʨʘʟʨʷʞʘʶʪ 
ʙʘʪʘʨʝʶ ʢʦʥʜʝʥʩʘʪʦʨʦʚ ʙʦʣʴʰʦʡ ʝʤʢʦʩʪʠ, ʟʘʨʷʞʝʥʥʫʶ ʜʦ ʨʘʟʥʦʩʪʠ ʧʦʪʝʥʮʠʘʣʦʚ U. 

ʇʦʯʝʤʫ ʜʣʷ ʵʪʦʡ ʞʝ ʮʝʣʠ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʙʘʪʘʨʝʷ ʛʘʣʴʚʘʥʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʩ ʕɼʉ, 

ʨʘʚʥʦʡ U? 

III . ʉʧʦʩʦʙʳ ʩʦʝʜʠʥʝʥʠʷ ʦʜʠʥʘʢʦʚʳʭ ʠʩʪʦʯʥʠʢʦʚ ʪʦʢʘ: 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʩʦʝʜʠʥʝʥʠʝ: .;
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ʇʘʨʘʣʣʝʣʴʥʦʝ ʩʦʝʜʠʥʝʥʠʝ: .
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 (ɸʢʢʫʤʫʣʷʪʦʨʳ ʚ ʵʣʝʢʪʨʦʠʥʩʪʨʫʤʝʥʪʘʭ.) 

ɿʘʢʦʥ ʆʤʘ ʜʣʷ ʫʯʘʩʪʢʘ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ, ʩʦʜʝʨʞʘʱʝʛʦ ʕɼʉ: 

 

 

          
          .;; BAʩBABA UIrIRIrIR jjejjejje -=+-=++-=-+  

ʇʨʠʤʝʨ 1: ɸʢʢʫʤʫʣʷʪʦʨ ʩ ʕɼʉ 25 ɺ ʠ ʚʥʫʪʨʝʥʥʠʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ 1 ʆʤ 

ʟʘʨʷʞʘʝʪʩʷ ʦʪ ʩʝʪʠ ʩ ʥʘʧʨʷʞʝʥʠʝʤ 40 ɺ ʯʝʨʝʟ ʨʝʟʠʩʪʦʨ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ 5 ʆʤ. 

ʅʘʡʪʠ ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʟʘʞʠʤʘʭ ʘʢʢʫʤʫʣʷʪʦʨʘ. 

ʅʘ ʕʂɻ ʚʝʣʠʯʠʥʘ ʕɼʉ ʩʝʨʜʮʘ ʠ ʝʝ ʥʘʧʨʘʚʣʝʥʠʝ, ʤʝʥʷʶʱʠʝʩʷ ʚ ʪʝʯʝʥʠʝ ʩʝʨʜʝʯʥʦʛʦ ʮʠʢʣʘ, 

ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʩʠʣʳ ʪʦʢʘ ʚ ʮʝʧʠ. ʏʪʦ ʠʟʤʝʨʷʶʪ ʧʨʠ ʵʣʝʢʪʨʦʢʘʨʜʠʦʛʨʘʬʠʠ? 

ʄʝʪʦʜ ʫʟʣʦʚʳʭ ʧʦʪʝʥʮʠʘʣʦʚ. ʇʨʠʤʝʨ 1: ɼʚʘ ʘʢʢʫʤʫʣʷʪʦʨʘ 

ʩ ʕɼʉ 1e = 57 ɺ ʠ 2e= 32 ɺ ʩʦʝʜʠʥʝʥʳ ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ 

ʨʠʩʫʥʢʝ. ʂʘʢʦʚʘ ʨʘʟʥʦʩʪʴ ʧʦʪʝʥʮʠʘʣʦʚ ʤʝʞʜʫ ʪʦʯʢʘʤʠ ʘ ʠ ʚ, 

ʝʩʣʠ ʦʪʥʦʰʝʥʠʝ ʚʥʫʪʨʝʥʥʠʭ ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʘʢʢʫʤʫʣʷʪʦʨʦʚ 

Aj
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    ʂʦʥʜʝʥʩʘʪʦʨ ʟʘʨʷʞʝʥ! 
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1

2

r

r
 = 1,5? ʂʘʢʦʚʳ ʕɼʉ ʙʘʪʘʨʝʠ ʠ ʚʥʫʪʨʝʥʥʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ? ʄʦʞʥʦ ʣʠ 

ʧʘʨʘʣʣʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʝ ʙʘʪʘʨʝʡʢʠ (1e,ʛ1 ʠ e2,ʛ2) ʟʘʤʝʥʠʪʴ ʵʢʚʠʚʘʣʝʥʪʥʦʡ 

ʙʘʪʘʨʝʡʢʦʡ ʠ ʢʘʢʦʚʳ ʜʦʣʞʥʳ ʙʳʪʴ ʝʝ ʕɼʉ ʠ ʚʥʫʪʨʝʥʥʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ? ʂʘʢʦʚ 

ʥʝʜʦʩʪʘʪʦʢ ʪʘʢʦʡ ʙʘʪʘʨʝʡʢʠ? 

ɺʦʧʨʦʩ: ʄʦʞʝʪ ʣʠ ʵʢʚʠʚʘʣʝʥʪʥʘʷ ʕɼʉ ʜʚʫʭ ʧʘʨʘʣʣʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ ʥʝʠʜʝʘʣʴʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʪʦʢʘ ʦʢʘʟʘʪʴʩʷ ʤʝʥʴʰʝ ʧʦʣʦʚʠʥʳ, ʯʝʤ ʫ ʠʩʪʦʯʥʠʢʘ ʪʦʢʘ ʩ ʤʝʥʴʰʝʡ ʕɼʉ? 

ʇʨʠʤʝʨ 2: ɺ ʮʝʧʠ, ʠʟʦʙʨʘʞʸʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ, ʢ ʢʦʥʜʝʥʩʘʪʦʨʘʤ ʸʤʢʦʩʪʴʶ ʉ1 = 5 

ʤʢʌ ʠ ʉ2 = 4 ʤʢʌ ʧʦʜʢʣʶʯʝʥʘ ʮʝʧʦʯʢʘ ʠʟ ʜʚʫʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʸʥʥʳʭ 

ʙʘʪʘʨʝʝʢ ʩ ʕɼʉ Ů1 = 3 ɺ ʠ Ů2 = 4 ɺ. ʅʘʡʜʠʪʝ ʨʘʟʥʦʩʪʴ 

ʧʦʪʝʥʮʠʘʣʦʚ ʤʝʞʜʫ ʪʦʯʢʘʤʠ ʘ ʠ ʙ ʮʝʧʠ. 

ɿʘʢʦʥʳ ʂʠʨʭʛʦʬʘ: ɺʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʫʜʘʝʪʩʷ ʨʘʩʩʯʠʪʘʪʴ ʩʠʣʫ ʪʦʢʘ ʚ 
ʮʝʧʷʭ, ʚʳʜʝʣʷʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ ʠ ʧʘʨʘʣʣʝʣʴʥʳʝ ʢʦʤʙʠʥʘʮʠʠ ʨʝʟʠʩʪʦʨʦʚ ʠ 

ʧʨʠʤʝʥʷʷ ʢ ʥʠʤ ʟʘʢʦʥ ʆʤʘ. ʀʥʦʛʜʘ, ʦʜʥʘʢʦ, ʚʩʪʨʝʯʘʶʪʩʷ ʮʝʧʠ, ʢʦʪʦʨʳʝ 

ʦʢʘʟʳʚʘʶʪʩʷ ʩʣʠʰʢʦʤ ʩʣʦʞʥʳʤʠ ʜʣʷ ʪʘʢʦʛʦ ʘʥʘʣʠʟʘ. ʅʘʧʨʠʤʝʨ, ʥʘʤ ʥʝ 

ʫʜʘʝʪʩʷ ʦʧʨʝʜʝʣʠʪʴ ʩʠʣʫ ʪʦʢʘ ʚ ʮʝʧʠ, ʠʟʦʙʨʘʞʝʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ, ʧʨʦʩʪʦ 

ʢʦʤʙʠʥʠʨʫʷ ʩʦʧʨʦʪʠʚʣʝʥʠʷ.  

ɼʣʷ ʘʥʘʣʠʟʘ ʩʣʦʞʥʳʭ ʮʝʧʝʡ ʧʦʣʴʟʫʶʪʩʷ ʜʚʫʤʷ ʧʨʘʚʠʣʘʤʠ ʂʠʨʭʛʦʬʘ: 

¶ ɼʣʷ ʣʶʙʦʛʦ ʫʟʣʘ ʮʝʧʠ ʩʫʤʤʘ ʪʦʢʦʚ, ʚʪʝʢʘʶʱʠʭ ʚ ʫʟʝʣ, ʜʦʣʞʥʘ ʙʳʪʴ 

ʨʘʚʥʘ ʩʫʤʤʝ ʪʦʢʦʚ, ʚʳʪʝʢʘʶʱʠʭ ʠʟ ʫʟʣʘ (ʟʘʢʦʥ ʩʦʭʨʘʥʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩ-

ʢʦʛʦ ʟʘʨʷʜʘ). 

¶ ɸʣʛʝʙʨʘʠʯʝʩʢʘʷ ʩʫʤʤʘ ʕɼʉ, ʜʝʡʩʪʚʫʶʱʠʭ ʚ ʟʘʤʢʥʫʪʦʤ ʢʦʥʪʫʨʝ, ʨʘʚʥʘ 

ʘʣʛʝʙʨʘʠʯʝʩʢʦʡ ʩʫʤʤʝ ʧʘʜʝʥʠʡ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʚʩʝʭ ʫʯʘʩʪʢʘʭ ʵʪʦʛʦ ʢʦʥ-

ʪʫʨʘ (ʟʘʢʦʥ ʩʦʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ). ää
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ʇʨʠʤʝʨ: ʀʩʧʦʣʴʟʫʷ ʵʪʠ ʧʨʘʚʠʣʘ, ʧʦʧʳʪʘʝʤʩʷ ʨʘʩʩʯʠʪʘʪʴ ʪʦʢʠ ʚ ʢʘʞʜʦʤ ʠʟ 

ʨʝʟʠʩʪʦʨʦʚ (I1, I2, I3), ʚʳʙʨʘʚ ʠʭ ʥʘʧʨʘʚʣʝʥʠʝ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʩʭʝʤʝ, 

ʠʥʪʫʠʪʠʚʥʦ ʠʣʠ ʫʩʣʦʚʥʦ. ɼʣʷ ʫʟʣʘ ɸ ʠʤʝʝʤ: I1 = I2 +I3. 1). ʏʠʩʣʦ ʥʝʟʘʚʠʩʠʤʳʭ 

ʫʨʘʚʥʝʥʠʡ ʥʘ ʦʜʥʦ ʤʝʥʴʰʝ ʯʠʩʣʘ ʫʟʣʦʚ! 

ʊʝʧʝʨʴ ʚʳʙʝʨʝʤ ʥʘʧʨʘʚʣʝʥʠʝ ʦʙʭʦʜʘ (ʧʨʦʪʠʚ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʠ) ʠ ʟʘʧʠʰʝʤ ʜʣʷ 

ʢʘʞʜʦʛʦ ʠʟ ʢʦʥʪʫʨʦʚ (ʘ ʠʭ ʥʝʟʘʚʠʩʠʤʳʭ ʜʚʘ) ʚʪʦʨʦʝ ʫʨʘʚʥʝʥʠʝ ʂʠʨʭʛʦʬʘ, 

ʩʯʠʪʘʷ ʕɼʉ ʧʦʣʦʞʠʪʝʣʴʥʦʡ, ʝʩʣʠ ʤʳ ʧʨʠ ʦʙʭʦʜʝ ʧʝʨʝʭʦʜʠʤ ʦʪ "-" ʢ "+" 

ʠʩʪʦʯʥʠʢʘ ʪʦʢʘ ʠ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ. 2) ɼʣʷ ʧʝʨʚʦʛʦ ʢʦʥʪʫʨʘ: 

2222111121 RIrIRIrI +++=+ee .   3) ɼʣʷ ʚʪʦʨʦʛʦ ʢʦʥʪʫʨʘ: 3322222 RIRIrI +--=-e . 

ʇʦʣʫʯʝʥʥʘʷ ʩʠʩʪʝʤʘ ʠʟ ʪʨʝʭ ʫʨʘʚʥʝʥʠʡ ʩ ʪʨʝʤʷ 

ʥʝʠʟʚʝʩʪʥʳʤʠ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʯʠʪʘʪʴ ʪʦʢʠ ʚ ʢʘʞʜʦʤ 

ʧʨʦʚʦʜʥʠʢʝ, ʝʩʣʠ ʠʟʚʝʩʪʥʳ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

ʨʝʟʠʩʪʦʨʦʚ, ʕɼʉ ʠ ʚʥʫʪʨʝʥʥʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

ʠʩʪʦʯʥʠʢʦʚ ʪʦʢʘ. ʇʝʨʝʧʠʰʝʤ ʵʪʠ ʫʨʘʚʥʝʥʠʷ, 

ʧʦʜʩʪʘʚʠʚ ʚ ʥʠʭ ʯʠʩʣʦʚʳʝ ʟʥʘʯʝʥʠʷ ʚʝʣʠʯʠʥ:  

I1 

I2 

I3 

R1 
R2 

R3 

Ů1, r1 

Ů2, r2 
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ʘ 
ʉ2 

Ů1 
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Ů1 = 80 ɺ, Ů2 = 45 ɺ, r1 = r2 = 1 ʆʤ, R1 = 20 ʆʤ, R2 = 40 ʆʤ, R3 = 30 ʆʤ. 

  I1 = I2 + I3 

  125 = 21Ŀ I1 + 41Ŀ I2 

  - 45 = - 41Ŀ I2 + 30Ŀ I3    

ʈʝʰʘʷ ʩʠʩʪʝʤʫ, ʧʦʣʫʯʠʤ: I2 å 1,7 ɸ, I3 å 0,9 ɸ, I1 å 2,6 ɸ. 

ɿʥʘʢ ʕɼʉ ʠʣʠ ʥʘʧʨʷʞʝʥʠʷ ʚ ʟʘʢʦʥʝ ʂʠʨʭʛʦʬʘ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʩʣʝʜʫʶʱʝʤʫ ʘʣʛʦʨʠʪʤʫ: 
1. ɺʳʙʠʨʘʝʤ ʥʘʧʨʘʚʣʝʥʠʝ ʦʙʭʦʜʘ ʢʦʥʪʫʨʘ (ʜʚʘ ʚʘʨʠʘʥʪʘ ʣʠʙʦ ʧʦ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʝ, ʣʠʙʦ 

ʧʨʦʪʠʚ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʠ); 

2. ʇʨʦʠʟʚʦʣʴʥʦ ʚʳʙʠʨʘʝʤ ʥʘʧʨʘʚʣʝʥʠʝ ʪʦʢʦʚ ʯʝʨʝʟ ʵʣʝʤʝʥʪʳ ʮʝʧʠ; 

3. ʈʘʩʩʪʘʚʣʷʝʤ ʟʥʘʢʠ ʜʣʷ ʕɼʉ ʠ ʥʘʧʨʷʞʝʥʠʡ, ʧʘʜʘʶʱʠʭ ʥʘ ʵʣʝʤʝʥʪʘʭ ʧʦ ʧʨʘʚʠʣʘʤ: 

ð ʕɼʉ, ʩʦʟʜʘʶʱʠʝ ʪʦʢ ʚ ʢʦʥʪʫʨʝ, ʥʘʧʨʘʚʣʝʥʠʝ ʢʦʪʦʨʦʛʦ ʩʦʚʧʘʜʘʝʪ ʩ ʥʘʧʨʘʚʣʝʥʠʝ ʦʙʭʦʜʘ 

ʢʦʥʪʫʨʘ ʟʘʧʠʩʳʚʘʶʪʩʷ ʩʦ ʟʥʘʢʦʤ ç+è, ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʕɼʉ ʟʘʧʠʩʳʚʘʶʪʩʷ ʩʦ ʟʥʘʢʦʤ 

ç-è. ʅʘʧʨʷʞʝʥʠʷ, ʧʘʜʘʶʱʠʝ ʥʘ ʵʣʝʤʝʥʪʘʭ ʮʝʧʠ ʟʘʧʠʩʳʚʘʶʪʩʷ ʩʦ ʟʥʘʢʦʤ ç+è, ʝʩʣʠ ʪʦʢ, 

ʧʨʦʪʝʢʘʶʱʠʡ ʯʝʨʝʟ ʵʪʠ ʵʣʝʤʝʥʪʳ ʩʦʚʧʘʜʘʝʪ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʩ ʦʙʭʦʜʦʤ ʢʦʥʪʫʨʘ, ʚ 

ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʥʘʧʨʷʞʝʥʠʷ ʟʘʧʠʩʳʚʘʶʪʩʷ ʩʦ ʟʥʘʢʦʤ ç-è. 

IV . ɿʘʜʘʯʠ:  

1. ɹʘʪʘʨʝʡʢʘ ʜʣʷ ʢʘʨʤʘʥʥʦʛʦ ʬʦʥʘʨʷ ʠʤʝʝʪ ʕɼʉ 4,5 ɺ ʠ ʚʥʫʪʨʝʥʥʝʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ 3,5 ʆʤ. ʉʢʦʣʴʢʦ ʪʘʢʠʭ ʙʘʪʘʨʝʝʢ ʥʘʜʦ ʩʦʝʜʠʥʠʪʴ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʯʪʦʙʳ ʧʠʪʘʪʴ ʣʘʤʧʫ, ʨʘʩʩʯʠʪʘʥʥʫʶ ʥʘ ʥʘʧʨʷʞʝʥʠʝ 127 ɺ ʠ 

ʤʦʱʥʦʩʪʴ 60 ɺʪ? 

2. ʆʧʨʝʜʝʣʠʪʝ ʪʦʢ, ʪʝʢʫʱʠʡ ʯʝʨʝʟ ʨʝʟʠʩʪʦʨ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ R = 10 ʆʤ (ʩʤ. ʨʠʩ. 1). ɺ ʩʭʝʤʝ Ů1 

= 2 ɺ, r1 = 2 ʆʤ, Ů2   = 3 ɺ, r2 = 1 ʆʤ. 

3. ɺ ʩʭʝʤʝ (ʨʠʩ.  2)  ʉ1 = 3 ʤʢʌ, C2 = 2 ʤʢʌ, Ů = 10 ɺ, 

ʘ ʥʘʧʨʷʞʝʥʠʝ ű1 ï ű2 = 5ɺ. ʆʧʨʝʜʝʣʠʪʴ 

ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʢʦʥʜʝʥʩʘʪʦʨʝ ʝʤʢʦʩʪʴʶ ʉ1. 

4. ɺ ʩʭʝʤʝ, ʠʟʦʙʨʘʞʝʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ, ʦʧʨʝʜʝʣʠʪʝ 

ʨʘʟʥʦʩʪʴ ʧʦʪʝʥʮʠʘʣʦʚ ʪʦʯʝʢ ɸ ʠ ɺ: űɸ ï űɺ. ʀʩʪʦʯʥʠʢ 

ʧʠʪʘʥʠʷ ʩʯʠʪʘʡʪʝ ʠʜʝʘʣʴʥʳʤ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʥʘʧʨʷʞʝʥʠʝ ʥʘ 

ʥʝʤ Ů = 10 ɺ. 22 ɺ 

V. ʋʧʨ. 10 ˉˉ 8-10. 
1. ʀʩʩʣʝʜʫʡʪʝ ʟʘʚʠʩʠʤʦʩʪʴ ʕɼʉ ʠ ʚʥʫʪʨʝʥʥʝʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʙʘʪʘʨʝʡʢʠ 
ʢʘʨʤʘʥʥʦʛʦ ʬʦʥʘʨʷ ʚ ʠʥʪʝʨʚʘʣʝ ʪʝʤʧʝʨʘʪʫʨ: 10

0
ʉ ï 90

0
ʉ. 

2. ʀʩʩʣʝʜʫʡʪʝ ʟʘʚʠʩʠʤʦʩʪʴ ʕɼʉ ʠ ʚʥʫʪʨʝʥʥʝʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʙʘʪʘʨʝʡʢʠ ʢʘʨʤʘʥʥʦʛʦ 
ʬʦʥʘʨʷ ʦʪ ʚʨʝʤʝʥʠ ʧʨʠ ʥʝʠʟʤʝʥʥʦʡ ʚʥʝʰʥʝʡ ʥʘʛʨʫʟʢʝ; ʧʨʠ ʥʝʠʟʤʝʥʥʦʡ ʩʠʣʝ ʪʦʢʘ. 

3. ʉʦʩʪʘʚʠʪʴ ʦʙʦʙʱʘʶʱʫʶ ʪʘʙʣʠʮʫ "ɿʘʢʦʥ ʆʤʘ", ʠʩʧʦʣʴʟʫʷ ʨʠʩʫʥʢʠ, ʯʝʨʪʝʞʠ ʠ ʪʝʢʩʪʦʚʳʡ 

ʤʘʪʝʨʠʘʣ. 

4. ʂʘʢ ʩʦʝʜʠʥʠʪʴ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʦʜʠʥʘʢʦʚʳʭ ʵʣʝʤʝʥʪʦʚ, ʯʪʦʙʳ ʚʦ ʚʥʝʰʥʝʡ ʮʝʧʠ ʧʦʣʫʯʠʪʴ 
ʤʘʢʩʠʤʘʣʴʥʫʶ ʤʦʱʥʦʩʪʴ? 

                                                         ʄʦʞʝʪ ʪʦʪ, ʢʪʦ ʜʫʤʘʝʪ, ʯʪʦ ʤʦʞʝʪ. 

                                                                           ʃʘʪʠʥʩʢʘʷ ʧʦʩʣʦʚʠʮʘ 

ʋʨʦʢ .                                        ʈɽʐɽʅʀɽ ɿɸɼɸʏ  
                          ʇʦʯʝʤʫ ʛʘʩʥʫʪ ʣʘʤʧʳ ʚ ʧʦʤʝʱʝʥʠʠ ʧʨʠ ʢʦʨʦʪʢʦʤ ʟʘʤʳʢʘʥʠʠ? 

11, re  22 , re
 R 

ʉ1 ʉ2 e
 2 

1 

ʈʠʩ. 2 

ʈʠʩ. 1 
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ʎɽʃʔ ʋʈʆʂɸ: ʈʘʟʚʠʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʫʯʘʱʠʭʩʷ ʦ ʩʣʦʞʥʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʮʝʧʷʭ. ʅʘʫʯʠʪʴ ʫʯʝʥʠʢʦʚ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʘʚʠʣʘ ʂʠʨʭʛʦʬʘ ʧʨʠ ʘʥʘʣʠʟʝ ʩʣʦʞʥʳʭ 

ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʮʝʧʝʡ. 

ʊʀʇ ʋʈʆʂɸ: ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ. 

ʆɹʆʈʋɼʆɺɸʅʀɽ: 

ʇʃɸʅ ʋʈʆʂɸ:   

1. ɺʩʪʫʧʠʪʝʣʴʥʘʷ ʯʘʩʪʴ  

2. ʆʧʨʦʩ   

3. ʆʙʲʷʩʥʝʥʠʝ   

4. ɿʘʢʨʝʧʣʝʥʠʝ   

5. ɿʘʜʘʥʠʝ ʥʘ ʜʦʤ  

II.  ʆʧʨʦʩ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʡ: 1. ʉʧʦʩʦʙʳ ʩʦʝʜʠʥʝʥʠʷ ʠʩʪʦʯʥʠʢʦʚ ʪʦʢʘ. 2. ɿʘʢʦʥ 

ʆʤʘ ʜʣʷ ʫʯʘʩʪʢʘ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ, ʩʦʜʝʨʞʘʱʝʛʦ ʕɼʉ. 

ɿʘʜʘʯʠ:  

1. ʏʝʨʝʟ ʘʢʢʫʤʫʣʷʪʦʨ ʧʦʜ ʢʦʥʝʮ ʝʛʦ ʟʘʨʷʜʢʠ ʪʝʯʝʪ ʪʦʢ 4 ɸ ʠ ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʝʛʦ 

ʢʣʝʤʤʘʭ 12,6 ɺ. ʇʨʠ ʨʘʟʨʷʜʢʝ ʪʦʛʦ ʞʝ ʘʢʢʫʤʫʣʷʪʦʨʘ ʪʦʢʦʤ 6 ɸ ʥʘʧʨʷʞʝʥʠʝ 

ʩʦʩʪʘʚʣʷʝʪ 11,1 ɺ. ʅʘʡʜʠʪʝ ʕɼʉ ʠ ʚʥʫʪʨʝʥʥʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʘʢʢʫʤʫʣʷʪʦʨʘ, 

ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʠʪʝ ʪʦʢ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ.  

2. ʆʧʨʝʜʝʣʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ, ʚʳʜʝʣʷʝʤʦʝ ʟʘ 10 ʩʝʢʫʥʜ ʚ ʘʢʢʫʤʫʣʷʪʦʨʝ, 

ʢʦʪʦʨʳʡ ʟʘʨʷʞʘʝʪʩʷ ʪʦʢʦʤ 1 ɸ, ʝʩʣʠ ʨʘʟʥʦʩʪʴ ʧʦʪʝʥʮʠʘʣʦʚ ʥʘ ʧʦʣʶʩʘʭ 

ʘʢʢʫʤʫʣʷʪʦʨʘ ʨʘʚʥʘ 2 ɺ, ʕɼʉ ʘʢʢʫʤʫʣʷʪʦʨʘ - 1,3 ɺ. 

3. ʊʨʠ ʦʜʠʥʘʢʦʚʳʭ ʠʩʪʦʯʥʠʢʘ ʪʦʢʘ ʩ ʚʥʫʪʨʝʥʥʠʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ 6 ʆʤ 

ʧʦʦʯʝʨʝʜʥʦ ʟʘʤʢʥʫʣʠ, ʦʜʠʥ ʨʘʟ ʩʦʝʜʠʥʠʚ ʧʘʨʘʣʣʝʣʴʥʦ, ʘ ʜʨʫʛʦʡ ʨʘʟ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʥʘ ʥʝʢʦʪʦʨʳʡ ʨʝʟʠʩʪʦʨ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ R. ʇʨʠ ʵʪʦʤ ʩʠʣʘ 

ʪʦʢʘ ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʙʳʣʘ ʦʜʠʥʘʢʦʚʦʡ. ʆʧʨʝʜʝʣʠʪʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ R. 

4. ʇʨʠ ʩʠʣʝ ʪʦʢʘ 1,5 ɸ ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʫʯʘʩʪʢʝ ʥʝʢʦʪʦʨʦʡ ʮʝʧʠ ʨʘʚʥʦ 20 ɺ. ʇʨʠ 

ʩʠʣʝ ʪʦʢʘ 0,5 ɸ ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʵʪʦʤ ʫʯʘʩʪʢʝ ʨʘʚʥʦ 8 ɺ. ʆʧʨʝʜʝʣʠʪʴ ʕɼʉ, 

ʜʝʡʩʪʚʫʶʱʫʶ ʥʘ ʵʪʦʤ ʫʯʘʩʪʢʝ. 

5. ʊʦʢ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʙʘʪʘʨʝʠ ʩ ʕɼʉ 2,5 ɺ ʨʘʚʝʥ 0,5 ɸ. ʊʨʠ ʪʘʢʠʝ ʙʘʪʘʨʝʠ 

ʧʦʜʩʦʝʜʠʥʷʶʪʩʷ ʢ ʨʝʟʠʩʪʦʨʫ ʦʜʠʥ ʨʘʟ ʧʘʨʘʣʣʝʣʴʥʦ, ʘ ʜʨʫʛʦʡ ʨʘʟ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ. ʇʨʠ ʢʘʢʦʤ ʩʦʧʨʦʪʠʚʣʝʥʠʠ ʨʝʟʠʩʪʦʨʘ ʚʳʜʝʣʷʶʱʠʝʩʷ ʥʘ ʥʝʤ 

ʤʦʱʥʦʩʪʠ ʙʫʜʫʪ ʦʜʠʥʘʢʦʚʳʤʠ? 

ɺʦʧʨʦʩʳ:  

1. ʏʝʨʝʟ ʘʢʢʫʤʫʣʷʪʦʨ ʪʝʯʝʪ ʪʦʢ. ʉʨʘʚʥʠʪʝ ʨʘʟʥʦʩʪʴ ʧʦʪʝʥʮʠʘʣʦʚ ʥʘ ʢʣʝʤʤʘʭ 

ʘʢʢʫʤʫʣʷʪʦʨʘ ʩ ʝʛʦ ʕɼʉ. 

2. ɺ ʢʘʢʠʭ ʩʣʫʯʘʷʭ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ʦʜʠʥʘʢʦʚʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʪʦʢʘ ʚ ʙʘʪʘʨʝʶ, ʘ ʚ ʢʘʢʠʭ ï ʧʘʨʘʣʣʝʣʴʥʦʝ. 

3. ʄʦʞʝʪ ʣʠ ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʢʣʝʤʤʘʭ ʠʩʪʦʯʥʠʢʘ ʪʦʢʘ ʙʳʪʴ ʙʦʣʴʰʝ ʝʛʦ ʕɼʉ? 

4. ʊʨʠ ʦʜʠʥʘʢʦʚʳʝ ʙʘʪʘʨʝʠ, ʩʦʝʜʠʥʝʥʥʳʝ ʧʘʨʘʣʣʝʣʴʥʦ, ʧʦʜʢʣʶʯʝʥʳ ʢ 

ʚʥʝʰʥʝʤʫ ʨʝʟʠʩʪʦʨʫ. ʂʘʢ ʠʟʤʝʥʠʪʩʷ ʩʠʣʘ ʪʦʢʘ ʚ ʨʝʟʠʩʪʦʨʝ, ʝʩʣʠ ʧʦʤʝʥʷʪʴ 

ʧʦʣʷʨʥʦʩʪʴ ʢʣʝʤʤ ʦʜʥʦʡ ʠʟ ʙʘʪʘʨʝʡ? 
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5. ʄʦʞʥʦ ʣʠ ʧʦʜʢʣʶʯʠʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢ ʟʘʞʠʤʘʤ ʠʩʪʦʯʥʠʢʘ ʕɼʉ 

ʘʤʧʝʨʤʝʪʨ, ʚʦʣʴʪʤʝʪʨ? 

6. ɼʚʘ ʦʜʠʥʘʢʦʚʳʭ ʠʩʪʦʯʥʠʢʘ ʪʦʢʘ ʩ ʕɼʉ Ů ʠ ʚʥʫʪʨʝʥʥʠʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ r 

ʩʦʝʜʠʥʝʥʳ ʦʜʥʦʠʤʝʥʥʳʤʠ ʧʦʣʶʩʘʤʠ (ʨʘʟʥʦʠʤʝʥʥʳʤʠ ʧʦʣʶʩʘʤʠ). 

ʆʧʨʝʜʝʣʠʪʝ ʧʦʢʘʟʘʥʠʷ ʠʜʝʘʣʴʥʦʛʦ ʘʤʧʝʨʤʝʪʨʘ ʠ ʚʦʣʴʪʤʝʪʨʘ. 

7. ʂʘʢ ʦʧʨʝʜʝʣʠʪʴ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʜʘʥʥʦʛʦ ʚʦʣʴʪʤʝʪʨʘ, ʝʩʣʠ ʠʤʝʝʪʩʷ ʜʨʫʛʦʡ 

ʚʦʣʴʪʤʝʪʨ, ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʢʦʪʦʨʦʛʦ ʠʟʚʝʩʪʥʦ? 

8. ʏʪʦʙʳ ʫʚʝʣʠʯʠʪʴ ʪʦʢ, ʧʨʦʪʝʢʘʚʰʠʡ ʚ ʮʝʧʠ ʦʜʥʦʛʦ ʘʢʢʫʤʫʣʷʪʦʨʘ, ʢ ʥʝʤʫ 

ʧʨʠʩʦʝʜʠʥʠʣʠ ʚʪʦʨʦʡ. ʆʜʥʘʢʦ, ʢʘʢ ʧʨʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤ, ʪʘʢ ʠ ʧʨʠ 

ʧʘʨʘʣʣʝʣʴʥʦʤ ʩʦʝʜʠʥʝʥʠʠ ʵʪʠʭ ʘʢʢʫʤʫʣʷʪʦʨʦʚ ʧʦʣʫʯʘʣʩʷ ʤʝʥʴʰʠʡ ʪʦʢ. ɺ 

ʢʘʢʦʤ ʩʣʫʯʘʝ ʵʪʦ ʚʦʟʤʦʞʥʦ? 

III . ɿʘʜʘʯʠ: 

1. ɻʝʥʝʨʘʪʦʨ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʠʤʝʝʪ ʕɼʉ 150 ɺ ʠ ʜʘʝʪ ʚʦ ʚʥʝʰʥʶʶ ʮʝʧʴ ʩʠʣʫ 

ʪʦʢʘ 30 ɸ. ʆʧʨʝʜʝʣʠʪʴ: ʘ) ʤʦʱʥʦʩʪʴ, ʨʘʟʚʠʚʘʝʤʫʶ ʛʝʥʝʨʘʪʦʨʦʤ; ʙ) ʤʦʱʥʦʩʪʴ 

ʧʦʪʨʝʙʠʪʝʣʷ; ʚ) ʂʇɼ ʛʝʥʝʨʘʪʦʨʘ, ʝʩʣʠ ʝʛʦ ʚʥʫʪʨʝʥʥʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 0,6 ʆʤ. 

2. ɺ ʩʭʝʤʝ, ʧʦʢʘʟʘʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ, ʨʝʟʠʩʪʦʨʳ ʠʤʝʶʪ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ R1 =1 ʆʤ, R2 = 2 ʆʤ. ʆʧʨʝʜʝʣʠʪʴ ʚʥʫʪʨʝʥʥʝʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʙʘʪʘʨʝʠ r, ʝʩʣʠ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʠ 

ʨʘʟʦʤʢʥʫʪʦʤ ʢʣʶʯʝ ʂ ʯʝʨʝʟ ʨʝʟʠʩʪʦʨ R1 ʪʝʯʝʪ ʪʦʢ I1 = 2,8 ɸ, 

ʘ ʧʨʠ ʟʘʤʢʥʫʪʦʤ ʢʣʶʯʝ ʂ ʯʝʨʝʟ ʨʝʟʠʩʪʦʨ R2 ʪʝʯʝʪ ʪʦʢ I2 =1 ɸ.  

3.ɺ ʙʘʪʘʨʝʝ, ʩʦʩʪʦʷʱʝʡ ʠʟ n = 4 ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ ʦʜʠʥʘʢʦʚʳʭ 

ʘʢʢʫʤʫʣʷʪʦʨʦʚ ʩ ʚʥʫʪʨʝʥʥʠʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ r, ʚʩʣʝʜʩʪʚʠʝ ʧʦʚʨʝʞʜʝʥʠʷ 

ʨʝʟʢʦ ʚʦʟʨʦʩʣʦ ʚʥʫʪʨʝʥʥʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʦʜʥʦʛʦ ʠʟ ʥʠʭ. ʇʨʠ ʵʪʦʤ 

ʦʢʘʟʘʣʦʩʴ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ, ʚʳʜʝʣʷʝʤʦʡ ʥʘ ʥʘʛʨʫʟʢʝ ʩ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ R = 3r, ʥʝ ʠʟʤʝʥʷʝʪʩʷ ʧʨʠ ʢʦʨʦʪʢʦʤ ʟʘʤʳʢʘʥʠʠ 

ʧʦʚʨʝʞʜʝʥʥʦʛʦ ʘʢʢʫʤʫʣʷʪʦʨʘ. ɺʦ ʩʢʦʣʴʢʦ ʨʘʟ ʚʦʟʨʦʩʣʦ ʚʥʫʪʨʝʥʥʝʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʦʚʨʝʞʜʝʥʥʦʛʦ ʘʢʢʫʤʫʣʷʪʦʨʘ? 2 

4.ʂʘʢʦʝ ʙʘʣʣʘʩʪʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʪʨʝʙʫʝʪʩʷ ʜʣʷ ʟʘʨʷʜʢʠ ʘʢʢʫʤʫʣʷʪʦʨʘ 

ʝʤʢʦʩʪʴʶ 1000 ʤɸĀʯ ʩ ʕɼʉ 3,7 ɺ ʚ ʪʝʯʝʥʠʝ 4 ʯʘʩʦʚ ʦʪ ʠʩʪʦʯʥʠʢʘ ʩ 

ʥʘʧʨʷʞʝʥʠʝʤ 5 ɺ? ɺʥʫʪʨʝʥʥʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʘʢʢʫʤʫʣʷʪʦʨʘ ʧʨʝʥʝʙʨʝʞʠʤʦ 

ʤʘʣʦ. ʂʘʢʦʚ ʧʨʠ ʵʪʦʤ ʂʇɼ ʪʘʢʦʡ ʩʭʝʤʳ ʟʘʨʷʜʢʠ?  

5. ʂʦʛʜʘ ʧʘʨʘʣʣʝʣʴʥʦ ʢʦʥʜʝʥʩʘʪʦʨʫ, ʧʦʜʢʣʶʯʝʥʥʦʤʫ ʢ ʟʘʞʠʤʘʤ ʠʩʪʦʯʥʠʢʘ 

ʪʦʢʘ, ʧʨʠʩʦʝʜʠʥʠʣʠ ʨʝʟʠʩʪʦʨ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ 15 ʆʤ, ʟʘʨʷʜ ʢʦʥʜʝʥʩʘʪʦʨʘ 

ʫʤʝʥʴʰʠʣʩʷ ʚ 1,2 ʨʘʟʘ. ʆʧʨʝʜʝʣʠʪʝ ʚʥʫʪʨʝʥʥʝʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʠʩʪʦʯʥʠʢʘ ʪʦʢʘ.  

6. ʅʘʡʪʠ ʟʘʨʷʜ ʢʦʥʜʝʥʩʘʪʦʨʘ (ʨʠʩ. 1), ʝʩʣʠ ʉ = 2 

ʤʢʌ, R1 = l ʆʤ, R2 = R3 = 3 ʆʤ, r1 = 0,25 ʆʤ, r2 = 

0,75 ʆʤ, Ů1 = 4 ɺ, Ů2 = 2 ɺ. 

7. ɻʝʥʝʨʘʪʦʨ ʩ ʕɼʉ Ů = 12 ɺ ʠ ʚʥʫʪʨʝʥʥʠʤ 

11, re  22 , re
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ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ r1 = 0,2 ʆʤ ʟʘʨʷʞʘʝʪ ʙʘʪʘʨʝʶ ʘʢʢʫʤʫʣʷʪʦʨʦʚ ʩ ʕɼʉ Ů2 = 10 ɺ 

ʠ ʚʥʫʪʨʝʥʥʠʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ r2 = 0,6 ʆʤ. ʇʘʨʘʣʣʝʣʴʥʦ ʙʘʪʘʨʝʝ ʚʢʣʶʯʝʥʘ 

ʵʣʝʢʪʨʦʣʘʤʧʘ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ R = 3,0 ʆʤ. ʆʧʨʝʜʝʣʠʪʝ 

ʪʦʢʠ ʚ ʛʝʥʝʨʘʪʦʨʝ I1, ʙʘʪʘʨʝʝ I2 ʠ ʣʘʤʧʝ I. 

8. ʈʝʟʠʩʪʦʨ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ R = 10 ʆʤ ʧʦʜʢʣʶʯʝʥ 

ʧʘʨʘʣʣʝʣʴʥʦ ʢ ʜʚʫʤ ʠʩʪʦʯʥʠʢʘʤ ʪʦʢʘ (ʨʠʩ. 2), ʕɼʉ ʠ 

ʚʥʫʪʨʝʥʥʠʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʢʦʪʦʨʳʭ ʨʘʚʥʳ Ů1 = 2,0 ɺ, r1 

= 1,0 ʆʤ ʠ Ů2 = 1,2 ɺ, r2 = 0,5 ʆʤ. ʅʘʡʪʠ ʤʦʱʥʦʩʪʴ, 

ʚʳʜʝʣʷʝʤʫʶ ʥʘ ʨʝʟʠʩʪʦʨʝ ʠ ʠʩʪʦʯʥʠʢʘʭ, ʘ ʪʘʢʞʝ 

ʤʦʱʥʦʩʪʴ, ʚʳʨʘʙʘʪʳʚʘʝʤʫʶ ʠʩʪʦʯʥʠʢʘʤʠ. 

9.ɺ ʩʭʝʤʝ, ʧʦʢʘʟʘʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ, ʨʝʟʠʩʪʦʨʳ ʠʤʝʶʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

R4 =50 ʆʤ, R5 = 10 ʆʤ. ʕɼʉ ʠʩʪʦʯʥʠʢʦʚ ʪʦʢʘ Ů1 = 9 ɺ, Ů4 = 6 ɺ ʠ 

Ů5 = 2 ɺ, ʚʥʫʪʨʝʥʥʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʢʦʪʦʨʳʭ ʨʘʚʥʦ ʥʫʣʶ. 

ʆʧʨʝʜʝʣʠʪʴ ʪʦʢʠ I4 ʠ I5, ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʨʝʟʠʩʪʦʨʘ R1 ʠ ʨʘʟʥʦʩʪʴ 

ʧʦʪʝʥʮʠʘʣʦʚ űɸ ï űɺ. I4 = I5 = 0,1 ɸ, R1 = 50 ʆʤ, űɸ ï űɺ = 1 ɺ. 

V. ʇʦʜʛʦʪʦʚʠʪʴʩʷ ʢ ʢʦʥʪʨʦʣʴʥʦʡ ʨʘʙʦʪʝ. 

1. ɺʩʝ ʦʙʣʘʜʘʪʝʣʠ ʧʣʝʝʨʦʚ ʢʘʢ ʦʜʠʥ ʛʦʚʦʨʷʪ, ʯʪʦ ʯʝʤ ʙʦʣʴʰʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʥʘʫʰʥʠʢʦʚ ï ʪʝʤ ʙʳʩʪʨʝʝ ʩʘʜʠʪʩʷ ʙʘʪʘʨʝʡʢʘ. ʊʘʢ ʣʠ ʵʪʦ?  

2. ɺʳ ʚʩʝ ʟʥʘʝʪʝ, ʯʪʦ ʯʘʩʪʦ ʚ ʧʫʣʴʪʘʭ ʫʧʨʘʚʣʝʥʠʷ, ʧʣʝʝʨʘʭ ʠ ʪ.ʧ. ʩʪʘʚʷʪ ʜʚʝ ʙʘʪʘʨʝʡʢʠ, 
ʚʢʣʶʯʘʷ ʠʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ. ʀʥʦʛʜʘ ʜʚʝ ʙʘʪʘʨʝʡʢʠ ʚʢʣʶʯʘʶʪ ʧʘʨʘʣʣʝʣʴʥʦ, ʩʦʝʜʠʥʷʷ ʠʭ 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʚʳʚʦʜʳ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʦʥʠ ʤʦʛʫʪ ʜʘʪʴ ʙʦʣʴʰʠʡ ʪʦʢ, ʠʣʠ 

ʩʣʫʞʘʪ ʚʜʚʦʝ ʜʦʣʴʰʝ. ʏʪʦ ʙʫʜʝʪ, ʝʩʣʠ ʧʨʠ ʧʘʨʘʣʣʝʣʴʥʦʤ ʚʢʣʶʯʝʥʠʠ ʩʦʝʜʠʥʠʪʴ ʠʭ  ʜʨʫʛʠʤ 

ʩʧʦʩʦʙʦʤ: ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʚʳʚʦʜ ʦʜʥʦʡ ʙʘʪʘʨʝʡʢʠ ʩʦʝʜʠʥʠʪʴ ʩ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʜʨʫʛʦʡ, ʘ 

ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʚʳʚʦʜ ʩ ʧʦʣʦʞʠʪʝʣʴʥʳʤ? 

3. ɺ ʯʝʤ ʩʦʩʪʦʠʪ ʩʭʦʜʩʪʚʦ ʥʝʨʚʥʳʭ ʚʦʣʦʢʦʥ ʩ ʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʧʨʦʚʦʜʘʤʠ? 

4. ʀʩʪʦʯʥʠʢʦʤ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ ʚ ʩʠʩʪʝʤʘʭ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʘʚʪʦʤʦʙʠʣʝʡ 
ʷʚʣʷʝʪʩʷ ʛʝʥʝʨʘʪʦʨ ɻ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʠ ʩʦʝʜʠʥʝʥʥʳʡ ʩ ʥʠʤ ʧʘʨʘʣʣʝʣʴʥʦ ʘʢʢʫʤʫʣʷʪʦʨ. 

ʕɼʉ ʘʢʢʫʤʫʣʷʪʦʨʘ 12 ɺ, ʝʛʦ ʚʥʫʪʨʝʥʥʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 0,15 ʆʤ. ʕɼʉ ʛʝʥʝʨʘʪʦʨʘ 14 ɺ, ʝʛʦ 

ʚʥʫʪʨʝʥʥʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 0,05 ʆʤ. ʅʘʡʜʠʪʝ ʟʘʚʠʩʠʤʦʩʪʴ ʩʠʣʳ 

ʪʦʢʘ Iɸ, ʧʨʦʪʝʢʘʶʱʝʛʦ ʯʝʨʝʟ ʘʢʢʫʤʫʣʷʪʦʨ, ʦʪ ʩʠʣʳ ʪʦʢʘ Iʥ, 

ʧʦʪʨʝʙʣʷʝʤʦʛʦ ʥʘʛʨʫʟʢʦʡ (ʨʝʟʠʩʪʦʨ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ R). 

ʅʘʨʠʩʦʚʘʪʴ ʛʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ Iɸ= Iɸ (Iʥ). 

ʅʘʙʣʶʜʘʪʴ, ʠʟʫʯʘʪʴ, ʨʘʙʦʪʘʪʴ! 

                ʄʘʡʢʣ ʌʘʨʘʜʝʡ 

ʋʨʦʢ 29/11.                         ʂʆʅʊʈʆʃʔʅɸʗ ʈɸɹʆʊɸ ˉ 5 
 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʟʘʜʘʯʠ ʠ ʚʦʧʨʦʩʳ. 

1. ɺʦʣʴʪʤʝʪʨ, ʩʦʝʜʠʥʝʥʥʳʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩ ʨʝʟʠʩʪʦʨʦʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ R1 = 510 ʆʤ, ʧʨʠ 

ʚʢʣʶʯʝʥʠʠ ʚ ʩʝʪʴ ʩ ʥʘʧʨʷʞʝʥʠʝʤ U = 100 ɺ ʧʦʢʘʟʳʚʘʝʪ U1 = 25 

ɺ, ʘ ʩʦʝʜʠʥʝʥʥʳʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩ ʥʝʠʟʚʝʩʪʥʳʤ ʨʝʟʠʩʪʦʨʦʤ 

R2, ʧʦʢʘʟʳʚʘʝʪ U2 = 50 ɺ. ʅʘʡʜʠʪʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʨʝʟʠʩʪʦʨʘ R2. 

2. ʆʧʨʝʜʝʣʠʪʝ ʪʦʢʠ ʚ ʩʭʝʤʝ ʥʘ ʨʠʩʫʥʢʝ 3 ʠ ʝʝ ʦʙʱʝʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ. 

3. ʂʘʢʠʝ ʩʚʦʡʩʪʚʘ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ ʠʟʤʝʨʷʝʪ ʘʤʧʝʨʤʝʪʨ, 

ʚʦʣʴʪʤʝʪʨ, ʦʤʤʝʪʨ? 

4. ʅʘʧʨʷʞʝʥʠʝ ʚ ʮʝʧʠ ʟʘʨʷʜʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʩʦʩʪʘʚʣʷʝʪ 13 ɺ. 
ɺʥʫʪʨʝʥʥʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʘʢʢʫʤʫʣʷʪʦʨʘ, ʧʦʩʪʘʚʣʝʥʥʦʛʦ ʥʘ ʟʘʨʷʜʢʫ, ʨʘʚʥʦ 0,4 ʆʤ ʠ ʝʛʦ 
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ʦʩʪʘʪʦʯʥʘʷ ʕɼʉ ʩʦʩʪʘʚʣʷʝʪ 11 ɺ. ʂʘʢʘʷ ʤʦʱʥʦʩʪʴ ʨʘʩʭʦʜʫʝʪʩʷ ʫʩʪʨʦʡʩʪʚʦʤ ʥʘ ʟʘʨʷʜʢʫ 

ʵʪʦʛʦ ʘʢʢʫʤʫʣʷʪʦʨʘ? ʂʘʢʘʷ ʯʘʩʪʴ ʵʪʦʡ ʤʦʱʥʦʩʪʠ ʨʘʩʭʦʜʫʝʪʩʷ ʥʘ ʥʘʛʨʝʚʘʥʠʝ 

ʘʢʢʫʤʫʣʷʪʦʨʘ? 

ɺʘʞʥʦ ʥʝ ʠʤʫʱʝʩʪʚʦ, ʢʦʪʦʨʦʝ ʤʳ ʠʤʝʝʤ, 

ʘ ʩʧʦʩʦʙʥʦʩʪʴ ʩʦʟʜʘʪʴ ʵʪʦ ʠʤʫʱʝʩʪʚʦ.                

                                ʌʝʡʥʤʘʥ 

 ʈʘʟʣʠʯʥʳʝ ʬʦʨʤʳ, ʚ ʢʦʪʦʨʳʭ ʧʨʦʷʚʣʷʶʪʩʷ ʩʠʣʳ  

 ʤʘʪʝʨʠʠ, ʠʤʝʶʪ ʦʙʱʝʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ. 

                          ʄ. ʌʘʨʘʜʝʡ     

ʄʘʪʝʤʘʪʠʢʘ ï ʵʪʦ ʥʘʙʦʨ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʤʳ ʠʩʧʦʣʴʟʫʝʤ ʜʣʷ ʦʧʠʩʘʥʠʷ 

ʨʘʙʦʪʳ ɺʩʝʣʝʥʥʦʡ. ʕʪʦ ʥʝʦʙʨʘʙʦʪʘʥʥʳʝ ʤʘʪʝʨʠʘʣʳ: ʛʚʦʟʜʠ, ʜʦʩʢʠ, ʤʦʣʦʪʢʠ ʠ 

ʧʠʣʳ. ʌʠʟʠʢʘ ï ʵʪʦ ʪʦ, ʢʘʢ ʧʨʠʤʝʥʷʪʴ ʵʪʫ ʤʘʪʝʤʘʪʠʢʫ. ʌʠʟʠʢʘ ï ʵʪʦ ʪʦ, ʢʘʢ 

ʩʦʙʠʨʘʪʴ ʚʩʸ ʵʪʦ ʚʤʝʩʪʝ, ʯʪʦʙʳ ʚʩʝ ʚʘʰʠ ʤʘʪʝʨʠʘʣʳ ʧʨʠʦʙʨʝʣʠ ʩʤʳʩʣ ʠ 

ʧʨʝʚʨʘʪʠʣʠʩʴ, ʢ ʧʨʠʤʝʨʫ, ʚ ʜʦʤ (ʢʘʨʪʠʥʫ ʤʠʨʘ), ʚʤʝʩʪʦ ʥʘʙʦʨʘ ʤʘʪʝʨʠʘʣʦʚ, 

ʢʦʪʦʨʳʝ, ʚ ʧʨʠʥʮʠʧʝ, ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʦʩʪʨʦʡʢʠ ʯʝʛʦ-ʪʦ ʩʦʚʝʨʰʝʥʥʦ 

ʠʥʦʛʦ. 

çʊʦ, ʯʪʦ ʵʪʠ ʚʟʘʠʤʦʩʚʷʟʠ ʜʝʤʦʥʩʪʨʠʨʫʶʪ, ʚʦ ʚʩʝʡ ʩʚʦʝʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʘʙʩʪʨʘʢʮʠʠ, 

ʥʝʚʝʨʦʷʪʥʫʶ ʩʪʝʧʝʥʴ ʧʨʦʩʪʦʪʳ, ð ʝʩʪʴ ʜʘʨ, ʢʦʪʦʨʳʡ ʥʘʤ ʦʩʪʘʝʪʩʷ ʪʦʣʴʢʦ ʩʤʠʨʝʥʥʦ 

ʧʨʠʥʷʪʴ. ɼʘʞʝ ʇʣʘʪʦʥ ʥʝ ʚ ʩʠʣʘʭ ʙʳʣ ʧʦʚʝʨʠʪʴ, ʯʪʦ ʦʥʠ ʥʘʩʪʦʣʴʢʦ ʧʨʝʢʨʘʩʥʳ. ʊʘʢ ʢʘʢ ʵʪʠ 

ʚʟʘʠʤʦʩʚʷʟʠ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʚʳʜʫʤʘʥʳ, ʦʥʠ ʩʫʱʝʩʪʚʦʚʘʣʠ ʩ ʤʦʤʝʥʪʘ ʩʦʪʚʦʨʝʥʠʷ ʤʠʨʘè. 

                                                                                ɻʝʡʟʝʥʙʝʨʛ  

ʗ ʚʩʝʛʜʘ ʙʫʜʫ ʠʩʢʘʪʴ ʣʝʥʠʚʦʛʦ ʯʝʣʦʚʝʢʘ ʜʣʷ ʨʘʙʦʪʳ, ʚʝʜʴ ʦʥ 

ʥʘʡʜʸʪ ʤʥʦʛʦ ʣʸʛʢʠʭ ʧʫʪʝʡ ʜʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ. 

                  ɹʠʣʣ ɻʝʡʪʩ (ʦʩʥʦʚʘʪʝʣʴ ʢʦʤʧʘʥʠʠ Microsoft) 

ʏʪʦ ʙʳ ʥʠ ʧʦʧʘʜʘʣʦ ʚ ʤʦʠ ʨʫʢʠ ï ʤʘʰʠʥʢʘ ʜʣʷ ʚʟʙʘʣʪʳʚʘʥʠʷ ʷʠʮ ʠʣʠ 

ʵʣʝʢʪʨʦʤʦʪʦʨ, ʷ ʧʨʝʞʜʝ ʚʩʝʛʦ ʜʫʤʘʶ ʦ ʪʦʤ, ʢʘʢ ʵʪʦ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ. 

                                                       ʊʦʤʘʩ ʕʜʠʩʦʥ 

ʇʈʀʄɽʈʅʓɽ ʇʃɸʅʓ ʋʈʆʂʆɺ ʇʆ ʊɽʄɽ: 

ʄɸɻʅʀʊʅʆɽ ʇʆʃɽ 
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ʉʣʝʜʫʝʪ ʠʩʧʨʦʙʦʚʘʪʴ, ʥʝ ʧʨʦʠʟʚʦʜʠʪ ʣʠ ʵʣʝʢʪʨʠʯʝʩʪʚʦ 

... ʢʘʢʠʭ-ʣʠʙʦ ʜʝʡʩʪʚʠʡ ʥʘ ʤʘʛʥʠʪé. 

                                                                                               ʕʨʩʪʝʜ

ʋʨʦʢ 30/12.                  ʄʄɸɸɻɻʅʅʀʀʊʊʅʅʆʆɽɽ  ɺɺɿɿɸɸʀʀʄʄʆʆɼɼɽɽʁʁʉʉʊʊɺɺʀʀɽɽ 
ʂʘʢ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʤʘʛʥʠʪʥʘʷ ʩʪʨʝʣʢʘ ʚ ʤʘʛʥʠʪʥʦʤ ʧʦʣʝ? 

ʎɽʃʔ ʋʈʆʂɸ: ʇʦʟʥʘʢʦʤʠʪʴ ʫʯʝʥʠʢʦʚ ʩ ʦʜʥʠʤ ʠʟ ʧʨʦʷʚʣʝʥʠʡ ʵʣʝʢʪʨʦʤʘʛ-

ʥʠʪʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ï ʤʘʛʥʠʪʥʳʤ. ɺʚʝʩʪʠ ʧʦʥʷʪʠʝ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʠ 

ʜʘʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʥʝʢʦʪʦʨʳʭ ʝʛʦ ʦʩʥʦʚʥʳʭ ʩʚʦʡʩʪʚʘʭ. 

ʊʀʇ ʋʈʆʂɸ: ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ. 

ʆɹʆʈʋɼʆɺɸʅʀɽ: ʧʨʠʙʦʨ ʜʣʷ ʜʝʤʦʥʩʪʨʘʮʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʘʨʘʣʣʝʣʴʥʳʭ 

ʪʦʢʦʚ, ʰʪʘʪʠʚ ʩ ʧʨʠʥʘʜʣʝʞʥʦʩʪʷʤʠ, ʙʣʦʢ ʧʠʪʘʥʠʷ, ʤʘʛʥʠʪʥʘʷ ʩʪʨʝʣʢʘ ʥʘ 

ʧʦʜʩʪʘʚʢʝ, ʢʘʪʫʰʢʘ, ʤʘʛʥʠʪ ʜʫʛʦʚʦʡ, ʢʦʣʴʮʝʚʦʡ ʧʨʦʚʦʜʥʠʢ ʤʝʪʘʣʣʠʯʝʩʢʠʡ 

ʵʢʨʘʥ. 

ʇʃɸʅ ʋʈʆʂɸ: 
1. ɺʩʪʫʧʠʪʝʣʴʥʘʷ ʯʘʩʪʴ       

2. ʆʧʨʦʩ                                

3. ʆʙʲʷʩʥʝʥʠʝ                       

4. ɿʘʢʨʝʧʣʝʥʠʝ                         

5. ɿʘʜʘʥʠʝ ʥʘ ʜʦʤ                

II.  ʈʘʙʦʪʘ ʥʘʜ ʦʰʠʙʢʘʤʠ, ʜʦʧʫʱʝʥʥʳʤʠ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʢʦʥʪʨʦʣʴʥʦʡ ʨʘʙʦʪʳ. 

III.  ʂʨʘʪʢʦʝ ʧʦʜʚʝʜʝʥʠʝ ʠʪʦʛʦʚ. ʆʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʠ: ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʟʘʨʷʜ, 
ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ, ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ, ʩʠʣʘ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ. 

ʂʘʢ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʥʝʧʦʜʚʠʞʥʳʝ ʵʣʝʢʪʨʠʯʝʩʢʠ ʟʘʨʷʞʝʥʥʳʝ ʪʝʣʘ? ʂʘʢ 

ʜʦʣʞʥʳ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʜʚʝ ʩʪʘʥʠʦʣʝʚʳʝ ʧʦʣʦʩʢʠ, ʧʦʜʢʣʶʯʝʥʥʳʝ ʢ 

ʢʣʝʤʤʘʤ "+" ʠ "-" ʠʩʪʦʯʥʠʢʘ ʪʦʢʘ? ɼʝʤʦʥʩʪʨʘʮʠʷ ʠ ʚʳʚʦʜʳ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʧʦʣʦʩʦʢ ʧʨʠ ʧʨʦʪʝʢʘʥʠʠ ʧʦ ʥʠʤ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʪʦʢʦʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʛʦ 

ʥʘʧʨʘʚʣʝʥʠʷ (ʣʠʥʝʡʥʘʷ ʧʣʦʪʥʦʩʪʴ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʟʘʨʷʜʘ ʥʘ ʧʦʣʦʩʢʘʭ ʤʘʣʦ 

ʠʟʤʝʥʠʣʘʩʴ). ʄʳ ʠʤʝʝʤ ʥʦʚʳʡ ʪʠʧ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ï ʚʤʝʩʪʦ "ʩʣʘʙʦʛʦ" 

ʧʨʠʪʷʞʝʥʠʷ ʥʘʙʣʶʜʘʝʪʩʷ "ʩʠʣʴʥʦʝ" ʦʪʪʘʣʢʠʚʘʥʠʝ! 

ɼʝʤʦʥʩʪʨʘʮʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʣʦʩʦʢ ʧʨʠ ʧʨʦʪʝʢʘʥʠʠ ʧʦ ʥʠʤ ʪʦʢʦʚ 

ʦʜʠʥʘʢʦʚʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ. ʂʘʯʝʩʪʚʝʥʥʦʝ ʦʪʣʠʯʠʝ ʜʘʥʥʦʛʦ ʪʠʧʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʦʪ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ:  

¶ ʪʦʢʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʦʪʪʘʣʢʠʚʘʶʪʩʷ, ʘ ʦʜʠʥʘʢʦʚʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ï 

ʧʨʠʪʷʛʠʚʘʶʪʩʷ;  

¶ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʦʷʚʣʷʝʪʩʷ ʧʨʠ ʧʨʦʪʝʢʘʥʠʠ ʪʦʢʘ;  
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¶ ʥʝʪ ʮʝʥʪʨʦʚ ʧʨʠʪʷʞʝʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʧʨʠʪʷʛʠʚʘʝʪʩʷ ʚʝʩʴ ʧʨʦʚʦʜ; 

¶ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʧʨʦʚʦʜʥʠʢʘʤʠ ʩ ʪʦʢʦʤ ʥʝ ʠʟʤʝʥʷʝʪʩʷ ʧʨʠ ʚʚʝʜʝʥʠʠ ʤʝʞʜʫ 
ʥʠʤʠ ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʵʢʨʘʥʘ. 

 ʆʜʠʥ ʠʟ ʧʨʦʚʦʜʥʠʢʦʚ ʩ ʪʦʢʦʤ ʟʘʤʝʥʷʝʤ ʤʘʛʥʠʪʦʤ ʠ ʥʘʙʣʶʜʘʝʤ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʝ ʪʘʢʦʛʦ ʞʝ ʭʘʨʘʢʪʝʨʘ. ʇʦʣʝ ʚʦʢʨʫʛ ʤʘʛʥʠʪʘ ï ʤʘʛʥʠʪʥʦʝ, ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʚʦʢʨʫʛ ʧʨʦʚʦʜʥʠʢʘ ʩ ʪʦʢʦʤ ʩʫʱʝʩʪʚʫʝʪ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ, ʘ ʥʘʙʣʶʜʘʝʤʦʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʥʘʟʳʚʘʶʪ ʤʘʛʥʠʪʥʳʤ. 

ʆʩʥʦʚʥʳʝ ʩʚʦʡʩʪʚʘ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ: 

1.   ʄʘʛʥʠʪʥʦʝ ʧʦʣʝ ʩʦʟʜʘʝʪʩʷ ʧʨʦʚʦʜʥʠʢʘʤʠ ʩ ʪʦʢʦʤ (ʜʚʠʞʫʱʠʤʠʩʷ 

ʟʘʨʷʞʝʥʥʳʤʠ ʯʘʩʪʠʮʘʤʠ) ʠ ʥʘʤʘʛʥʠʯʝʥʥʳʤʠ ʪʝʣʘʤʠ (ʟʘʨʷʞʝʥʥʳʤʠ 

ʯʘʩʪʠʮʘʤʠ, ʠʤʝʶʱʠʤʠ ʩʧʠʥ). ʀ ʨʘʥʴʰʝ ʙʳʣʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʤʦʣʥʠʷ ʤʦʞʝʪ 

ʥʘʤʘʛʥʠʯʠʚʘʪʴ ʢʫʩʢʠ ʞʝʣʝʟʘ ʠ ʦʢʘʟʳʚʘʪʴ ʚʣʠʷʥʠʝ ʥʘ ʤʘʛʥʠʪʥʫʶ ʩʪʨʝʣʢʫ, 

ʥʦ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʵʪʘ ʩʚʷʟʴ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʣʠʰʴ ʚ 1820 ʛ.  ɼʝʤʦʥʩʪʨʘʮʠʷ 

ʦʧʪrʘ ʕʨʩʪʝʜʘ. ʕʨʩʪʝʜ ʚʩʶ ʩʚʦʶ ʞʠʟʥʴ ʜʨʫʞʠʣ ʩ ɻʘʥʩʦʤ ʍʨʠʩʪʠʘʥʦʤ ɸʥʜʝʨʩʝʥʦʤ. 

       é ʤʘʛʥʠʪʥʘʷ ʩʪʨʝʣʢʘ ʦʪʢʣʦʥʷʝʪʩʷ ʦʪ ʩʚʦʝʛʦ ʧʦʣʦʞʝʥʠʷ ʨʘʚʥʦʚʝʩʠʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ      

ʚʦʣʴʪʘʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʠ é ʵʪʦʪ ʵʬʬʝʢʪ ʧʨʦʷʚʣʷʝʪʩʷ, ʢʦʛʜʘ ʢʦʥʪʫʨ ʟʘʤʢʥʫʪ é 

                                                                                   ʍʘʥʩ ʕʨʩʪʝʜ 

2.   ʄʘʛʥʠʪʥʦʝ ʧʦʣʝ ʜʝʡʩʪʚʫʝʪ ʥʘ ʧʨʦʚʦʜʥʠʢʠ ʩ ʪʦʢʦʤ (ʜʚʠʞʫʱʠʝʩʷ 

ʟʘʨʷʞʝʥʥʳʝ ʯʘʩʪʠʮʳ) ʠ ʥʘ ʥʘʤʘʛʥʠʯʝʥʥʳʝ ʪʝʣʘ. ɼʝʤʦʥʩʪʨʘʮʠʷ ʜʝʡʩʪʚʠʷ 

ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʥʘ ʧʨʦʚʦʜʥʠʢ ʩ ʪʦʢʦʤ, ʥʘ ʜʚʠʞʫʱʠʝʩʷ ʟʘʨʷʞʝʥʥʳʝ 

ʯʘʩʪʠʮʳ ʠ ʥʘ ʥʘʤʘʛʥʠʯʝʥʥʳʝ ʪʝʣʘ. ʇʦʯʝʤʫ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʜʝʡʩʪʚʫʝʪ ʥʘ 

ʤʘʛʥʠʪʥʫʶ ʩʪʨʝʣʢʫ? 

3.  ʄʘʛʥʠʪʥʦʝ ʧʦʣʝ ʤʘʪʝʨʠʘʣʴʥʦ. 

ʄʘʛʥʠʪʥʦʝ ʧʦʣʝ ï ʬʠʟʠʯʝʩʢʠʡ ʦʙʲʝʢʪ, ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʪʦʨʦʛʦ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʧʨʦʚʦʜʥʠʢʘʤʠ ʩ ʪʦʢʦʤ, 

ʜʚʠʞʫʱʠʤʠʩʷ ʟʘʨʷʞʝʥʥʳʤʠ ʯʘʩʪʠʮʘʤʠ ʠ ʥʘʤʘʛʥʠʯʝʥʥʳʤʠ ʪʝʣʘʤʠ. 

ʂʘʢ ʦʙʥʘʨʫʞʠʪʴ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ?  ʄʘʛʥʠʪʥʦʝ ʧʦʣʝ 

ʥʘʧʨʘʚʣʝʥʦ ʦʪ ʶʞʥʦʛʦ ʧʦʣʶʩʘ ʢ ʩʝʚʝʨʥʦʤʫ ʧʦʣʶʩʫ ʩʚʦʙʦʜʥʦ 

ʫʩʪʘʥʦʚʠʚʰʝʡʩʷ ʤʘʛʥʠʪʥʦʡ ʩʪʨʝʣʢʠ.  

ʂʘʢ ʧʣʘʤʷ ʩʚʝʯʠ ʫʢʘʟʳʚʘʝʪ ʥʘʧʨʘʚʣʝʥʠʝ ʩʢʚʦʟʥʷʢʘ ʚ ʢʦʤʥʘʪʝ, ʪʘʢ ʠ ʤʘʛʥʠʪʥʘʷ 

ʩʪʨʝʣʢʘ ʩʚʦʠʤ ʩʝʚʝʨʥʳʤ ʧʦʣʶʩʦʤ ʫʢʘʟʳʚʘʝʪ ʥʘʧʨʘʚʣʝʥʠʝ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ.  

ʆʧʨʝʜʝʣʝʥʠʝ ʩ ʧʦʤʦʱʴʶ ʤʘʛʥʠʪʥʦʡ ʩʪʨʝʣʢʠ ʥʘʧʨʘʚʣʝʥʠʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ:  

¶ ɿʝʤʣʠ (ʩʝʚʝʨʥʳʡ ʠ ʶʞʥʳʡ ʤʘʛʥʠʪʥʳʝ ʧʦʣʶʩʘ ɿʝʤʣʠ); 

¶ ʜʫʛʦʦʙʨʘʟʥʦʛʦ ʤʘʛʥʠʪʘ; 

¶ ʧʨʷʤʦʛʦ ʪʦʢʘ; 

¶ ʢʦʣʴʮʝʚʦʛʦ ʪʦʢʘ;  

¶ ʩʦʣʝʥʦʠʜʘ. 
ʄʥʝʤʦʥʠʯʝʩʢʦʝ ʧʨʘʚʠʣʦ ʧʨʘʚʦʡ ʨʫʢʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʥʘʧʨʘʚʣʝʥʠʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʚʦʢʨʫʛ ʧʨʦʚʦʜʥʠʢʘ ʩ ʪʦʢʦʤ: ɽʩʣʠ ʙʦʣʴʰʦʡ 

ʧʘʣʝʮ ʧʨʘʚʦʡ ʨʫʢʠ ʧʦʩʪʘʚʠʪʴ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʪʦʢʘ ʚ ʧʨʦʚʦʜʥʠʢʝ, ʪʦ 
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ʯʝʪʳʨʝ ʧʦʣʫʩʦʛʥʫʪʳʭ ʧʘʣʴʮʘ ʫʢʘʞʫʪ ʥʘʧʨʘʚʣʝʥʠʝ 

ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʚʦʢʨʫʛ ʧʨʦʚʦʜʥʠʢʘ. 

ɻʘʣʴʚʘʥʠʯʝʩʢʦʝ ʵʣʝʢʪʨʠʯʝʩʪʚʦ, ʠʜʫʱʝʝ ʩ ʩʝʚʝʨʘ ʥʘ ʶʛ ʥʘʜ 

ʩʚʦʙʦʜʥʦ ʧʦʜʚʝʰʝʥʥʦʡ ʤʘʛʥʠʪʥʦʡ ʠʛʣʦʡ, ʦʪʢʣʦʥʷʝʪ ʝʝ 

ʩʝʚʝʨʥʳʡ ʢʦʥʝʮ ʢ ʚʦʩʪʦʢʫ, ʘ, ʧʨʦʭʦʜʷ ʚ ʪʦʤ ʞʝ ʥʘʧʨʘʚʣʝʥʠʠ 

ʥʘʜ ʠʛʣʦʡ, ʦʪʢʣʦʥʷʝʪ ʝʝ ʥʘ ʟʘʧʘʜ. 

                ʕʨʩʪʝʜ 

ʆʙʲ̫ʩʥʝʥʠʝ ʥʘʙʣʶʜʝʥʠʷ ʕʨʩʪʝʜʘ ʥʘ ʦʩʥʦʚʝ ʠʟʚʝʩʪʥʦ ʚʘʤ ʧʨʘʚʠʣʘ ʧʨʘʚʦʡ ʨʫʢʠ. 

ʇʨʘʚʠʣʦ ʙʫʨʘʚʯʠʢʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʧʨʘʚʣʝʥʠʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʚʦʢʨʫʛ 

ʧʨʷʤʦʛʦ ʧʨʦʚʦʜʥʠʢʘ ʩ ʪʦʢʦʤ ʠ ʢʦʣʴʮʝʚʦʛʦ ʪʦʢʘ. ʇʨʘʚʠʣʦ ʙʫʨʘʚʯʠʢʘ ʫ ʩʪʫʜʝʥʪʘ ʧʝʨʝʜ 

ʩʪʠʧʝʥʜʠʝʡ. 

IV . ɺʦʧʨʦʩʳ:  

1. ʂʘʢ ʦʙʥʘʨʫʞʠʪʴ ʧʦʩʪʦʷʥʥʳʡ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢ ʚ ʧʨʦʚʦʜʝ, ʥʝ ʢʘʩʘʷʩʴ ʝʛʦ 

ʨʫʢʘʤʠ? 

2. ʇʦʯʝʤʫ ʚʦʟʥʠʢʘʶʪ ʤʘʛʥʠʪʥʳʝ ʧʦʣʷ ʥʘ ʉʦʣʥʮʝ? 

3. ʂʘʢ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʤʘʛʥʠʪʥʘʷ ʩʪʨʝʣʢʘ ʚ ʤʘʛʥʠʪʥʦʤ ʧʦʣʝ? 

4. ɺ ʢʘʙʠʥʝʪʝ ʬʠʟʠʢʠ ʦʢʘʟʘʣʩʷ ʧʦʣʦʩʦʚʦʡ ʤʘʛʥʠʪ, ʧʦʣʶʩʘ ʢʦʪʦʨʦʛʦ ʥʝ 

ʦʢʨʘʰʝʥʳ ʢʨʘʩʢʦʡ. ʂʘʢʠʤʠ ʩʧʦʩʦʙʘʤʠ ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ, ʛʜʝ ʫ ʤʘʛʥʠʪʘ 

ʩʝʚʝʨʥʳʡ ʧʦʣʶʩ, ʘ ʛʜʝ ʶʞʥʳʡ? 

5. ɹʫʜʝʪ ʣʠ ʜʝʡʩʪʚʦʚʘʪʴ ʤʘʛʥʠʪ ʥʘ ʤʘʛʥʠʪʥʫʶ ʩʪʨʝʣʢʫ, ʝʩʣʠ 

ʤʝʞʜʫ ʥʠʤʠ ʧʦʤʝʩʪʠʪʴ ʘʣʶʤʠʥʠʝʚʳʡ ʣʠʩʪ? 

6. ʂʘʢʦʝ ʧʨʘʚʠʣʦ ʦʧʨʝʜʝʣʷʝʪ ʩʚʷʟʴ ʤʝʞʜʫ ʥʘʧʨʘʚʣʝʥʠʝʤ ʪʦʢʘ ʚ ʧʨʦʚʦʜʥʠʢʝ 
ʠ ʥʘʧʨʘʚʣʝʥʠʝʤ ʝʛʦ ʤʘʛʥʠʪʥʳʭ ʣʠʥʠʡ? ʉʬʦʨʤʫʣʠʨʫʡʪʝ ʝʛʦ. 

V. Ä 60. 
1. ʊʦʢ ʟʘʤʳʢʘʝʪʩʷ ʯʝʨʝʟ ʚʝʨʪʠʢʘʣʴʥʫʶ ʧʨʫʞʠʥʫ, ʥʠʞʥʠʡ ʢʦʥʝʮ ʢʦʪʦʨʦʡ ʥʘ 
ʥʝʟʥʘʯʠʪʝʣʴʥʫʶ ʛʣʫʙʠʥʫ ʧʦʛʨʫʞʝʥ ʚ ʨʪʫʪʴ. ʆʧʠʩʘʪʴ ʜʘʣʴʥʝʡʰʝʝ ʩʦʩʪʦʷʥʠʝ ʧʨʫʞʠʥʳ ʠ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ. ɼʣʷ ʢʘʢʠʭ ʮʝʣʝʡ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʦ ʫʩʪʨʦʡʩʪʚʦ ʚ ʪʝʭʥʠʢʝ? 

  ɺʩʝ ʪʦ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʚ ʧʨʠʨʦʜʝ, ʧʦʜʯʠʥʝʥʦ 

ʥʝʦʙʭʦʜʠʤʦʤʫ ʫʩʣʦʚʠʶ ʙʳʪʴ ʠʟʤʝʨʷʝʤʦʤʫ. 

                                                                    ʅ.ʀ. ʃʦʙʘʯʝʚʩʢʠʡ 

ʋʨʦʢ 31/13                   ʀʀʅʅɼɼʋʋʂʂʎʎʀʀʗʗ  ʄʄɸɸɻɻʅʅʀʀʊʊʅʅʆʆɻɻʆʆ  ʇʇʆʆʃʃʗʗ 

ʎɽʃʔ ʋʈʆʂɸ: ʇʦʟʥʘʢʦʤʠʪʴ ʫʯʘʱʠʭʩʷ ʩ ʦʩʥʦʚʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʤʘʛʥʠʪʥʦʛʦ 

ʧʦʣʷ ï ʚʝʢʪʦʨʦʤ ʤʘʛʥʠʪʥʦʡ ʠʥʜʫʢʮʠʠ. 

ʊʀʇ ʋʈʆʂɸ: ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ. 

ʆɹʆʈʋɼʆɺɸʅʀɽ: ʢʘʪʫʰʢʠ ɻʝʣʴʤʛʦʣʴʮʘ, ʧʨʷʤʦʫʛʦʣʴʥʘʷ ʧʨʦʚʦʣʦʯʥʘʷ ʨʘʤʢʘ, 

ʤʘʛʥʠʪʥʘʷ ʩʪʨʝʣʢʘ, ʤʘʛʥʠʪʥʳʡ ʟʦʥʜ, ʟʚʫʢʦʚʦʡ ʛʝʥʝʨʘʪʦʨ, ʛʘʣʴʚʘʥʦʤʝʪʨ 

ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʳʡ ʦʪ ʘʤʧʝʨʤʝʪʨʘ, ʚʳʧʨʷʤʠʪʝʣʴ ɺʉ-24 - 2 ʰʪ. 

ʇʃɸʅ ʋʈʆʂɸ:    

1. ɺʩʪʫʧʠʪʝʣʴʥʘʷ ʯʘʩʪ ɹ    

2. ʆʧʨʦʩ                              

3. ʆʙʲʷʩʥʝʥʠʝ                     

4. ɿʘʢʨʝʧʣʝʥʠʝ                    

5. ɿʘʜʘʥʠʝ ʥʘ ʜʦʤ              
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II . ʆʧʨʦʩ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʡ: 1. ʄʘʛʥʠʪʥʦʝ ʧʦʣʝ ʠ ʝʛʦ ʩʚʦʡʩʪʚʘ. 2. ʆʧʨʝʜʝʣʝʥʠʝ 

ʥʘʧʨʘʚʣʝʥʠʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ. 

ɺʦʧʨʦʩʳ:  

1. ʏʪʦ ʧʨʦʠʟʦʡʜʝʪ ʩ ʞʝʣʝʟʥʦʡ ʩʧʠʮʝʡ, ʧʦʜʚʝʰʝʥʥʦʡ ʛʦʨʠʟʦʥʪʘʣʴʥʦ, ʝʩʣʠ ʝʝ 

ʥʘʤʘʛʥʠʪʠʪʴ? 

2. ʄʘʛʥʠʪ ʠ ʞʝʣʝʟʥʳʡ ʙʨʫʩʦʢ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʥʘ ʛʣʘʜʢʦʤ ʩʪʦʣʝ. ʆʧʠʰʠʪʝ ʠʭ 

ʜʚʠʞʝʥʠʝ. 

3. ʇʨʠ ʩʙʣʠʞʝʥʠʠ ʜʚʫʭ ʤʘʛʥʠʪʦʚ ʦʜʥʦʠʤʝʥʥʳʤʠ ʧʦʣʶʩʘʤʠ ʧʨʠʭʦʜʠʪʩʷ 

ʩʦʚʝʨʰʘʪʴ ʨʘʙʦʪʫ ʧʦ ʧʨʝʦʜʦʣʝʥʠʶ ʩʠʣʳ ʦʪʪʘʣʢʠʚʘʥʠʷ. ʅʘ ʯʪʦ ʪʨʘʪʠʪʩʷ 

ʵʥʝʨʛʠʷ? 

4. ɽʩʪʴ ʜʚʘ ʦʜʠʥʘʢʦʚʳʭ ʩʪʘʣʴʥʳʭ ʩʪʝʨʞʥʷ, ʦʜʠʥ ʠʟ ʩʪʝʨʞʥʝʡ ʥʘʤʘʛʥʠʯʝʥ 

ʩʠʣʴʥʝʝ. ʂʘʢ ʥʘʡʪʠ ʵʪʦʪ ʩʪʝʨʞʝʥʴ? 

5. ʏʝʤ ʤʘʛʥʠʪʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʦʛʦ ʠ ʯʪʦ 

ʤʝʞʜʫ ʥʠʤʠ ʦʙʱʝʛʦ? 

6. ʅʘ ʜʚʫʭʧʨʦʚʦʜʥʦʡ ʣʠʥʠʠ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʚʟʷʪʳ ʧʨʦʠʟʚʦʣʴʥʦ ʜʚʝ ʪʦʯʢʠ ɸ ʠ 

ɺ ʥʘ ʢʘʞʜʦʤ ʠʟ ʧʨʦʚʦʜʦʚ. ʂʘʢ ʧʨʠ ʧʦʤʦʱʠ ʚʦʣʴʪʤʝʪʨʘ ʠ ʤʘʛʥʠʪʥʦʡ ʩʪʨʝʣʢʠ 

ʦʧʨʝʜʝʣʠʪʴ, ʩ ʢʘʢʦʡ ʩʪʦʨʦʥʳ ʥʘʭʦʜʠʪʩʷ ʠʩʪʦʯʥʠʢ ʪʦʢʘ? 

7. ʇʨʦʚʦʣʦʢʘ, ʧʦ ʢʦʪʦʨʦʡ ʠʜʝʪ ʪʦʢ, ʧʝʨʝʤʘʪʳʚʘʝʪʩʷ ʩ ʦʜʥʦʡ ʢʘʪʫʰʢʠ ʥʘ ʜʨʫʛʫʶ. ʉʢʦʨʦʩʪʴ 
ʧʝʨʝʤʦʪʢʠ ʨʘʚʥʘ ʩʢʦʨʦʩʪʠ ʜʨʝʡʬʘ ʵʣʝʢʪʨʦʥʦʚ ʠ ʥʘʧʨʘʚʣʝʥʘ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʫʶ ʩʪʦʨʦʥʫ. 

ɹʫʜʝʪ ʣʠ ʩʫʱʝʩʪʚʦʚʘʪʴ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʚʦʢʨʫʛ ʧʨʦʚʦʣʦʢʠ ʤʝʞʜʫ ʢʘʪʫʰʢʘʤʠ? 

III.  ɼʨʫʛʦʡ ʩʧʦʩʦʙ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʧʨʘʚʣʝʥʠʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ï ʩ ʧʦʤʦʱʴʶ 

ʨʘʤʢʠ ʩ ʪʦʢʦʤ. ʆʧʨʝʜʝʣʝʥʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʦʜʥʦʨʦʜʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, 

ʩʦʟʜʘʚʘʝʤʦʛʦ ʢʘʪʫʰʢʘʤʠ ɻʝʣʴʤʛʦʣʴʮʘ ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʨʘʤʢʠ ʩ 

ʪʦʢʦʤ ʩ ʧʦʤʦʱʴʶ ʤʘʛʥʠʪʥʦʡ ʩʪʨʝʣʢʠ. ɼʝʤʦʥʩʪʨʘʮʠʷ 

ʦʨʠʝʥʪʠʨʫʶʱʝʛʦ ʜʝʡʩʪʚʠʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʥʘ ʨʘʤʢʫ ʩ 

ʪʦʢʦʤ. ʄʘʛʥʠʪʥʦʝ ʧʦʣʝ ʦʢʘʟʳʚʘʝʪ ʥʘ ʨʘʤʢʫ ʩ ʪʦʢʦʤ 

ʦʨʠʝʥʪʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ. ʄʦʤʝʥʪ ʩʠʣ, ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ 

ʨʘʤʢʫ ʩ ʪʦʢʦʤ ʩʦ ʩʪʦʨʦʥʳ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ: ʄ = 2FĀaĀsina. 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʤʦʤʝʥʪ ʩʠʣ ʠ ʝʛʦ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʩʠʣʳ ʪʦʢʘ ʚ 

ʨʘʤʢʝ, ʝʝ ʧʣʦʱʘʜʠ ʠ ʠʥʜʫʢʮʠʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ 

(ʜʝʤʦʥʩʪʨʘʮʠʷ):  Mmax= BĀIĀS. ʀʟʤʝʨʝʥʠʝ ʠʥʜʫʢʮʠʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʩ ʧʦʤʦʱʴʶ 

ʨʘʤʢʠ ʩ ʪʦʢʦʤ: 
SI

M
B

Ö
= max

.  ɽʜʠʥʠʮʘ ʠʥʜʫʢʮʠʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʚ ʉʀ: 

ʤɸ

ʅ

ʤɸ

ʤʅ
ʊʣ

Ö
=

Ö

Ö
= 1

11

1
1

2
.  

ʗ ʥʝ ʪʨʫʞʫʩʴ ʙʦʣʝʝ ʜʣʷ ʥʘʩʪʦʷʱʝʛʦ, ʷ ʪʨʫʞʫʩʴ ʜʣʷ ʙʫʜʫʱʝʛʦ. ɹʫʜʫʱʝʝ ʧʨʠʥʘʜʣʝʞʠʪ ʤʥʝ!                                                  

ʅʠʢʦʣʘ ʊʝʩʣʘ 

ʄʘʛʥʠʪʥʘʷ ʠʥʜʫʢʮʠʷ (ɺ
C
) ï ʩʚʦʡʩʪʚʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʦʢʘʟʳʚʘʪʴ ʥʘ ʨʘʤʢʫ 

ʩ ʪʦʢʦʤ ʦʨʠʝʥʪʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ, ʠʟʤʝʨʷʝʤʦʝ ʦʪʥʦʰʝʥʠʝʤ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʤʦʤʝʥʪʘ ʩʠʣ, ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʨʘʤʢʫ ʩ ʪʦʢʦʤ ʚ ʜʘʥʥʦʡ ʪʦʯʢʝ ʧʨʦʩʪʨʘʥʩʪʚʘ, 

ʢ ʝʝ ʧʣʦʱʘʜʠ ʠ ʩʠʣʝ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ ʚ ʥʝʡ. 

Ŭ 

n
C

 

F
C

 

ʘ 

F
C
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ʅʝʢʦʪʦʨʳʝ ʟʥʘʯʝʥʠʷ ʠʥʜʫʢʮʠʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʚ ʧʨʠʨʦʜʝ ʠ ʪʝʭʥʠʢʝ: 

                                                        ʀʩʪʦʯʥʠʢ ɺ, ʊʣ 

ʊʦʢʠ ʘʣʴʬʘ - ʨʠʪʤʘ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ 10
-15 

ʊʦʢʠ, ʫʧʨʘʚʣʷʶʱʠʝ ʩʦʢʨʘʱʝʥʠʝʤ ʩʝʨʜʮʘ 10
-14 

ʊʠʧʠʯʥʳʡ ʪʝʣʝʚʠʟʠʦʥʥʳʡ ʩʠʛʥʘʣ       10
-11 

ɺ ʦʜʥʦʤ ʤʝʪʨʝ ʦʪ ʜʣʠʥʥʦʛʦ ʧʨʦʚʦʜʘ ʩ ʪʦʢʦʤ 1 ɸ 2Ā10
-7 

ʅʘ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ 10
-4 

ʄʝʞʜʫ ʧʦʣʶʩʘʤʠ ʠʛʨʫʰʝʯʥʦʛʦ ʧʦʩʪʦʷʥʥʦʛʦ ʤʘʛʥʠʪʘ 10
-2 

ʉʚʝʨʭʧʨʦʚʦʜʷʱʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʤʘʛʥʠʪʳ 10 

ɺ ʘʪʦʤʥʦʤ ʷʜʨʝ, ʩʦʟʜʘʚʘʝʤʦʝ ʚʘʣʝʥʪʥʳʤ ʵʣʝʢʪʨʦʥʦʤ 10
2 

ʃʘʙʦʨʘʪʦʨʥʳʡ ʚʟʨʳʚ ʩ ʟʘʭʚʘʯʝʥʥʳʤ ʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ 10
3 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʠʥʜʫʢʮʠʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʚ ʣʘʙʦʨʘʪʦʨʠʠ 1200 

ʇʦʚʝʨʭʥʦʩʪʴ ʥʝʡʪʨʦʥʥʦʡ ʟʚʝʟʜʳ 10
8 

ʄʘʛʥʝʪʘʨ ɼʦ 10
11 

ʅʘ ʩʣʝʜʫʶʱʠʭ ʫʨʦʢʘʭ ʤʳ ʥʘʫʯʠʤʩʷ ʨʘʩʩʯʠʪʳʚʘʪʴ ʠʥʜʫʢʮʠʶ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ 

ʧʨʦʚʦʜʥʠʢʦʚ ʩ ʪʦʢʦʤ. ɺʚʝʜʝʥʠʝ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʜʘʝʪ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʧʨʝʠʤʫʱʝʩʪʚʘ. ɽʩʣʠ ʫ ʥʘʩ ʥʝʩʢʦʣʴʢʦ ʧʨʦʚʦʜʥʠʢʦʚ ʩ ʪʦʢʦʤ, ʪʦ, ʨʘʩʩʯʠʪʘʚ 1ɺ
C

, 2ɺ
C

 

ʠ nɺ
C
, ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʠʥʜʫʢʮʠʶ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʚ ʜʘʥʥʦʡ ʪʦʯʢʝ ʠ ʝʛʦ 

ʜʝʡʩʪʚʠʷ, ʥʘʧʨʠʤʝʨ, ʦʧʨʝʜʝʣʠʪʴ ʤʘʢʩʠʤʘʣʴʥʳʡ ʤʦʤʝʥʪ ʩʠʣ, ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ 

ʨʘʤʢʫ ʩ ʪʦʢʦʤ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʧʨʦʩʪʨʘʥʩʪʚʘ: 

 

ɻʦʚʦʨʷʪ, ʯʪʦ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʟʘʜʘʥʦ, ʝʩʣʠ ʠʟʚʝʩʪʥʘ ʤʘʛʥʠʪʥʘʷ ʠʥʜʫʢʮʠʷ ʚ 

ʢʘʞʜʦʡ ʝʛʦ ʪʦʯʢʝ! 

ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ: ʄʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʘʷ ʪʦʤʦʛʨʘʬʠʷ (ʄʈʊ), ʢʘʢ ʧʨʘʚʠʣʦ, 

ʧʨʦʠʟʚʦʜʠʪ ʧʦʣʷ ʩʠʣʦʡ ʦʢʦʣʦ 1 ʪʝʩʣʘ. ʅʝʢʦʪʦʨʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʘʧʧʘʨʘʪʳ ʄʈʊ 

ʠʩʧʦʣʴʟʫʶʪ ʧʦʣʷ ʜʦ 10,5 ʪʝʩʣʘ, ʘ ʣʘʙʦʨʘʪʦʨʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ 2018 ʛʦʜʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʣʘʟʝʨʦʚ ʩʦʟʜʘʣ ʧʦʣʝ 1200 ʪʝʩʣʘ ð ʵʪʦ ʧʦʢʘ ʘʙʩʦʣʶʪʥʳʡ ʨʝʢʦʨʜ.  

IV . ɿʘʜʘʯʠ:  

1. ʆʧʨʝʜʝʣʠʪʴ ʠʥʜʫʢʮʠʶ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, ʝʩʣʠ ʥʘ ʧʨʷʤʦʫʛʦʣʴʥʫʶ ʨʘʤʢʫ ʩ 

ʪʦʢʦʤ 5 ɸ, ʩʦʩʪʦʷʱʫʶ ʠʟ 100 ʚʠʪʢʦʚ ʠ ʧʦʤʝʱʝʥʥʫʶ ʚ ʵʪʦ ʧʦʣʝ, ʜʝʡʩʪʚʫʝʪ 

ʤʘʢʩʠʤʘʣʴʥʳʡ ʚʨʘʱʘʶʱʠʡ ʤʦʤʝʥʪ 0,003 ʅĀʤ. ʈʘʟʤʝʨ ʨʘʤʢʠ 20 ʭ 30 ʤʤ
2
. 

2. ʇʨʦʚʦʣʦʯʥʦʝ ʢʦʣʴʮʦ ʩ ʪʦʢʦʤ ʥʘʭʦʜʠʪʩʷ ʚ ʦʜʥʦʨʦʜʥʦʤ ʤʘʛʥʠʪʥʦʤ ʧʦʣʝ, 

ʠʥʜʫʢʮʠʷ ʢʦʪʦʨʦʛʦ 0,01 ʊʣ. ʉʠʣʘ ʪʦʢʘ ʚ ʢʦʣʴʮʝ 0,5 ɸ. ʈʘʜʠʫʩ ʢʦʣʴʮʘ 2 ʩʤ. 

ʂʘʢʦʡ ʤʘʢʩʠʤʘʣʴʥʳʡ ʤʦʤʝʥʪ ʩʠʣ ʤʦʞʝʪ ʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʢʦʣʴʮʦ ʩʦ ʩʪʦʨʦʥʳ 

ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ? 

3. ʇʦ ʜʚʫʤ ʦʜʠʥʘʢʦʚʳʤ ʢʦʣʴʮʝʚʳʤ ʧʨʦʚʦʜʥʠʢʘʤ, ʠʤʝʶʱʠʤ ʦʙʱʠʡ ʮʝʥʪʨ ʠ 

ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʚ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʭ ʧʣʦʩʢʦʩʪʷʭ, ʪʝʢʫʪ ʦʜʠʥʘʢʦʚʳʝ ʪʦʢʠ. 

ʄʦʜʫʣʴ ʚʝʢʪʦʨʘ ʤʘʛʥʠʪʥʦʡ ʠʥʜʫʢʮʠʠ ʚ ʦʙʱʝʤ ʮʝʥʪʨʝ ʧʨʦʚʦʜʥʠʢʦʚ ʨʘʚʝʥ ɺ. 

ʂʘʢʦʡ ʙʫʜʝʪ ʤʘʛʥʠʪʥʘʷ ʠʥʜʫʢʮʠʷ ʚ ʪʦʡ ʞʝ ʪʦʯʢʝ, ʝʩʣʠ ʧʨʝʞʥʠʡ ʪʦʢ ʧʦʡʜʝʪ 

ʪʦʣʴʢʦ ʧʦ ʦʜʥʦʤʫ ʧʨʦʚʦʜʥʠʢʫ? 

V. Ä 61. 
1. ʉʦʩʪʘʚʠʪʴ ʦʙʦʙʱʘʶʱʫʶ ʪʘʙʣʠʮʫ "ʄʘʛʥʠʪʥʘʷ ʠʥʜʫʢʮʠʷ", ʠʩʧʦʣʴʟʫʷ ʨʠʩʫʥʢʠ, ʯʝʨʪʝʞʠ ʠ 

ʪʝʢʩʪʦʚʳʡ ʤʘʪʝʨʠʘʣ. 

   

nɺɺɺB
CCCC
+++= ...21  
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ʄʘʛʥʠʪʥʳʡ ʵʬʬʝʢʪ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ 

ʠʤʝʝʪ ʢʨʫʛʦʚʦʝ ʜʚʠʞʝʥʠʝ ʚʦʢʨʫʛ ʥʝʛʦ. 

                                          ʕʨʩʪʝʜ 

ʋʨʦʢ 32/14.                    ʃʀʅʀʀ ʄɸɻʅʀʊʅʆʁ ʀʅɼʋʂʎʀʀ 
                   ʄʘʛʥʠʪʥʳʝ ʧʦʣʷ ʚʦʢʨʫʛ ʧʨʦʚʦʜʥʠʢʘ ʩ ʪʦʢʦʤ, ʚʠʪʢʘ ʩ ʪʦʢʦʤ, ʢʘʪʫʰʢʠ. 

ʎɽʃʔ ʋʈʆʂɸ: ʇʦʟʥʘʢʦʤʠʪʴ ʫʯʝʥʠʢʦʚ ʩ ʛʨʘʬʠʯʝʩʢʠʤ ʩʧʦʩʦʙʦʤ ʠʟʦʙʨʘʞʝʥʠʷ 

ʤʘʛʥʠʪʥʳʭ, ʧʦʣʝʡ. ʅʘʫʯʠʪʴ ʠʭ ʨʘʩʩʯʠʪʳʚʘʪʴ ʠʥʜʫʢʮʠʶ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʚʦʢʨʫʛ 

ʧʨʦʚʦʜʥʠʢʦʚ ʩ ʪʦʢʦʤ ʚ ʧʨʦʩʪʳʭ ʩʣʫʯʘʷʭ. ɺʚʝʩʪʠ ʧʦʥʷʪʠʝ ʤʘʛʥʠʪʥʦʛʦ ʧʦʪʦʢʘ. 

ʊʀʇ ʋʈʆʂɸ: ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ. 

ʆɹʆʈʋɼʆɺɸʅʀɽ: ʧʨʠʙʦʨ ʜʣʷ ʥʘʙʣʶʜʝʥʠʷ ʩʧʝʢʪʨʦʚ ʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ, ʙʣʦʢ 

ʧʠʪʘʥʠʷ, ʌʆʉ-67, ʜʣʠʥʥʳʡ ʧʨʷʤʦʡ ʧʨʦʚʦʜʥʠʢ ʠʟ ʬʦʣʴʛʠ, ʟʚʫʢʦʩʥʠʤʘʪʝʣʴ ʦʪ 

ʛʠʪʘʨʳ, ʦʩʮʠʣʣʦʛʨʘʬ, ʢʦʣʴʮʝʚʦʡ ʧʨʦʚʦʜʥʠʢ. 

ʇʃɸʅ ʋʈʆʂɸ:    

1.    ɺʩʪʫʧʠʪʝʣʴʥʘʷ ʯʘʩʪʴ    

2.  ʆʧʨʦʩ                              

3.  ʆʙʲʷʩʥʝʥʠʝ                    

4.  ɿʘʢʨʝʧʣʝʥʠʝ                     

5.  ɿʘʜʘʥʠʝ ʥʘ ʜʦʤ              

II.  ʆʧʨʦʩ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʡ: 1. ʆʧʨʝʜʝʣʝʥʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʠʥʜʫʢʮʠʠ 

ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ: ʤʘʛʥʠʪʥʘʷ ʩʪʨʝʣʢʘ, ʨʘʤʢʘ ʩ ʪʦʢʦʤ, ʧʨʘʚʠʣʦ ʧʨʘʚʦʡ ʨʫʢʠ 

ʧʨʘʚʠʣʦ ʙʫʨʘʚʯʠʢʘ.  2. ʀʟʤʝʨʝʥʠʝ ʤʘʛʥʠʪʥʦʡ ʠʥʜʫʢʮʠʠ. 

ɿʘʜʘʯʠ:  

1. ʂʚʘʜʨʘʪʥʘʷ ʨʘʤʢʘ ʩʦ ʩʪʦʨʦʥʦʡ 10 ʩʤ, ʩʜʝʣʘʥʥʘʷ ʠʟ ʧʨʦʚʦʜʥʠʢʘ, ʧʣʦʱʘʜʴ 

ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʢʦʪʦʨʦʛʦ 1 ʤʤ
2
 ʠ ʫʜʝʣʴʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 2 Ĭ 10

ī8
 ʆʤ Ĭ 

ʤ, ʧʨʠʩʦʝʜʠʥʝʥʘ ʢ ʠʩʪʦʯʥʠʢʫ ʧʦʩʪʦʷʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ 4 ɺ ʠ ʧʦʤʝʱʝʥʘ ʚ 

ʦʜʥʦʨʦʜʥʦʝ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʩ ʠʥʜʫʢʮʠʝʡ 0,1 ʊʣ. ʆʧʨʝʜʝʣʠʪʴ ʤʘʢʩʠʤʘʣʴʥʳʡ 

ʤʦʤʝʥʪ ʩʠʣ, ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʨʘʤʢʫ ʩʦ ʩʪʦʨʦʥʳ ʧʦʣʷ. 

2. ʂʘʪʫʰʢʘ ʛʘʣʴʚʘʥʦʤʝʪʨʘ, ʩʦʩʪʦʷʱʘʷ ʠʟ 400 ʚʠʪʢʦʚ ʪʦʥʢʦʡ ʧʨʦʚʦʣʦʢʠ, 

ʥʘʤʦʪʘʥʥʦʡ ʥʘ ʧʨʷʤʦʫʛʦʣʴʥʳʡ ʢʘʨʢʘʩ ʜʣʠʥʦʡ 3 ʩʤ ʠ ʰʠʨʠʥʦʡ 2 ʩʤ, 

ʧʦʜʚʝʰʝʥʘ ʥʘ ʥʠʪʠ ʚ ʤʘʛʥʠʪʥʦʤ ʧʦʣʝ ʩ ʠʥʜʫʢʮʠʝʡ 0,1 ʊʣ. ʇʦ ʢʘʪʫʰʢʝ, ʪʝʯʝʪ 

ʪʦʢ 0,1 ʤʢɸ. ʅʘʡʪʠ ʚʨʘʱʘʶʱʠʡ ʤʦʤʝʥʪ, ʜʝʡʩʪʚʫʶʱʠʡ ʥʘ ʢʘʪʫʰʢʫ 

ʛʘʣʴʚʘʥʦʤʝʪʨʘ, ʝʩʣʠ ʧʣʦʩʢʦʩʪʴ, ʢʘʪʫʰʢʠ: ʘ) ʧʘʨʘʣʣʝʣʴʥʘ ʥʘʧʨʘʚʣʝʥʠʶ 

ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ; ʙ) ʩʦʩʪʘʚʣʷʝʪ ʫʛʦʣ Ŭ = 60Á ʩ ʥʘʧʨʘʚʣʝʥʠʝʤ ʤʘʛʥʠʪʥʦʛʦ 

ʧʦʣʷ. 

ɺʦʧʨʦʩʳ:   

1. ʏʪʦ ʧʝʨʚʠʯʥʦ: ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʠʣʠ ʤʘʛʥʠʪʥʘʷ ʠʥʜʫʢʮʠʷ? 

2. ʂʘʢʠʤ ʦʙʨʘʟʦʤ ʤʦʞʥʦ ʠʩʩʣʝʜʦʚʘʪʴ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ? 

3. ʂʘʢ ʥʘʧʨʘʚʣʝʥʦ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʢʘʪʫʰʢʠ ʩ ʪʦʢʦʤ? 

4. ʇʦʣʦʩʦʚʦʡ ʤʘʛʥʠʪ ʨʘʟʜʝʣʠʣʠ ʥʘ ʜʚʝ ʨʘʚʥʳʝ ʯʘʩʪʠ ʠ ʧʦʣʫʯʠʣʠ ʜʚʘ ʤʘʛʥʠʪʘ. 

ɹʫʜʫʪ ʣʠ ʵʪʠ ʤʘʛʥʠʪʳ ʦʢʘʟʳʚʘʪʴ ʪʘʢʦʝ ʞʝ ʜʝʡʩʪʚʠʝ, ʢʘʢ ʠ ʮʝʣʳʡ ʤʘʛʥʠʪ? 



45 

 

5. ʉʠʣʴʥʳʡ ʤʘʛʥʠʪ ʤʦʞʝʪ ʫʜʝʨʞʠʚʘʪʴ ʥʘ ʚʝʩʫ ʛʠʨʣʷʥʜʫ ʠʟ ʥʝʩʢʦʣʴʢʠʭ 

ʞʝʣʝʟʥʳʭ ʮʠʣʠʥʜʨʦʚ. ʏʪʦ ʙʫʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ, ʝʩʣʠ ʩʥʠʟʫ ʧʨʠʙʣʠʟʠʪʴ ʢ 

ʛʠʨʣʷʥʜʝ ʪʘʢʦʡ ʞʝ ʤʘʛʥʠʪ, ʦʙʨʘʱʝʥʥʳʡ ʢ ʚʝʨʭʥʝʤʫ ʤʘʛʥʠʪʫ ʦʜʥʦʠʤʝʥʥʳʤ 

ʧʦʣʶʩʦʤ? ɸ ʝʩʣʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʤ? 

6. ʂʘʢ ʥʘʜʦ ʨʘʩʧʦʣʦʞʠʪʴ ʜʚʝ ʤʘʛʥʠʪʥʳʝ ʩʪʨʝʣʢʠ ʜʨʫʛ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛʘ, 

ʯʪʦʙʳ ʦʥʠ ʥʘʭʦʜʠʣʠʩʴ ʚ ʧʦʣʦʞʝʥʠʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʚʥʦʚʝʩʠʷ?                                        

7. ʇʦ ʜʣʠʥʥʦʤʫ ʧʨʷʤʦʤʫ ʤʝʪʘʣʣʠʯʝʩʢʦʤʫ ʧʨʦʚʦʜʥʠʢʫ ʪʝʯʝʪ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢ. 

ʄʦʞʥʦ ʣʠ ʠʟʙʘʚʠʪʴʩʷ ʦʪ ʝʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, ʫʩʪʨʝʤʠʚʰʠʩʴ ʚʜʦʣʴ ʧʨʦʚʦʜʘ 

ʩʦ ʩʢʦʨʦʩʪʴʶ, ʨʘʚʥʦʡ ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʠ ʫʧʦʨʷʜʦʯʝʥʥʦʛʦ ʜʚʠʞʝʥʠʷ 

ʵʣʝʢʪʨʦʥʦʚ ʚ ʥʝʤ? 

III.  ʃʠʥʠʷ, ʢʘʩʘʪʝʣʴʥʘʷ ʢ ʢʦʪʦʨʦʡ ʚ ʢʘʞʜʦʡ ʪʦʯʢʝ ʩʦʚʧʘʜʘʝʪ ʩ 

ʥʘʧʨʘʚʣʝʥʠʝʤ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, ʥʘʟʳʚʘʝʪʩʷ ʣʠʥʠʝʡ ʤʘʛʥʠʪʥʦʡ ʠʥʜʫʢʮʠʠ.  

ʂʘʢ ʤʦʞʥʦ çʫʚʠʜʝʪʴè ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ? ʃʠʥʠʠ ʤʘʛʥʠʪʥʦʡ ʠʥʜʫʢʮʠʠ 

ʚʦʢʨʫʛ ʧʨʷʤʦʛʦ ʧʨʦʚʦʜʥʠʢʘ ʩ ʪʦʢʦʤ (ʠʥʜʠʢʘʮʠʷ ʩ ʧʦʤʦʱʴʶ 

ʤʘʛʥʠʪʥʦʡ ʩʪʨʝʣʢʠ ʠ ʞʝʣʝʟʥʳʭ ʦʧʠʣʦʢ). ʀʥʜʫʢʮʠʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ 

ʚʦʢʨʫʛ ʜʣʠʥʥʦʛʦ ʧʨʷʤʦʛʦ ʧʨʦʚʦʜʥʠʢʘ ʩ ʪʦʢʦʤ. ɼʝʤʦʥʩʪʨʘʮʠʷ 

ʟʘʚʠʩʠʤʦʩʪʠ ʤʦʜʫʣʷ ʤʘʛʥʠʪʥʦʡ ʠʥʜʫʢʮʠʠ ʦʪ ʩʠʣʳ ʪʦʢʘ ʚ ʧʨʦʚʦʜʥʠʢʝ 

ʠ ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʥʝʛʦ. 

 

 

ɛ ï ʤʘʛʥʠʪʥʘʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʚʝʱʝʩʪʚʘ.  ɿʘʢʦʥ ɸʤʧʝʨʘ: 

ʄʘʛʥʠʪʥʦʝ ʧʦʣʝ ʢʦʣʴʮʝʚʦʛʦ ʪʦʢʘ  (ʠʥʜʠʢʘʮʠʷ ʩ ʧʦʤʦʱʴʶ 

ʤʘʛʥʠʪʥʦʡ ʩʪʨʝʣʢʠ ʠ ʞʝʣʝʟʥʳʭ ʦʧʠʣʦʢ): 
R

I
ɺ

2
0mm= . 

ɺʩʝ ʯʘʩʪʠ ʚʠʪʢʘ ʩ ʪʦʢʦʤ ʚʥʦʩʷʪ ʩʚʦʡ ʚʢʣʘʜ ʚ ʧʦʣʝ, ʚʳʭʦʜʷʱʝʝ ʠʟ ʮʝʥʪʨʘ ʚʠʪʢʘ. 

ʉʧʝʢʪʨ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʟʘʨʠʩʦʚʘʪʴ.  ʕʣʝʢʪʨʦʥ ʚ ʘʪʦʤʝ ʪʦʞʝ ʜʚʠʞʝʪʩʷ ʧʦ ʦʢʨʫʞʥʦʩʪʠ 

(ʢʦʣʴʮʝʚʦʡ ʪʦʢ), ʧʦʵʪʦʤʫ ʩʦʟʜʘʝʪ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ.  

ʄʘʛʥʠʪʥʦʝ ʧʦʣʝ ʩʦʣʝʥʦʠʜʘ (ʜʝʤʦʥʩʪʨʘʮʠʷ ʩʧʝʢʪʨʘ): I
l

N
ɺ 0mm= . 

ʆʩʥʦʚʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʩʦʣʝʥʦʠʜʘ (ʢʘʪʫʰʢʠ) ï 

ʧʦʣʫʯʝʥʠʝ ʦʜʥʦʨʦʜʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʩ ʙʦʣʴʰʦʡ 

ʤʘʛʥʠʪʥʦʡ ʠʥʜʫʢʮʠʝʡ. ʉʦʣʝʥʦʠʜ ð ʥʝ ʨʫʛʘʪʝʣʴʥʦʝ ʩʣʦʚʦ! 

ʆʩʦʙʝʥʥʦʩʪʠ ʣʠʥʠʡ ʤʘʛʥʠʪʥʦʡ ʠʥʜʫʢʮʠʠ: 
¶ ɺʩʝʛʜʘ ʟʘʤʢʥʫʪʳʝ ʣʠʥʠʠ (ʚʠʭʨʝʚʦʝ ʧʦʣʝ). 

¶ ʅʝ ʠʤʝʶʪ ʥʠ ʥʘʯʘʣʘ, ʥʠ ʢʦʥʮʘ. 

ʇʨʠ ʩʦʝʜʠʥʝʥʠʠ ʜʚʫʭ ʧʦʣʦʩʦʚʳʭ ʤʘʛʥʠʪʦʚ ʚ ʦʜʠʥ, ʧʦʣʶʩʘ, ʩʫʱʝʩʪʚʦʚʘʚʰʠʝ ʚ ʦʙʣʘʩʪʠ 

ʩʦʝʜʠʥʝʥʠʷ, ʠʩʯʝʟʘʶʪ, ʧʨʠ ʨʘʟʜʝʣʝʥʠʠ ï ʧʦʷʚʣʷʶʪʩʷ ʚʥʦʚʴ (ʜʝʤʦʥʩʪʨʘʮʠʷ). ʆʪʜʝʣʴʥʳʭ 

ʤʘʛʥʠʪʥʳʭ ʧʦʣʶʩʦʚ ʥʝ ʩʫʱʝʩʪʚʫʝʪ! ɽʩʣʠ ʙʳ ʤʘʛʥʠʪʥʳʝ ʟʘʨʷʜʳ ʩʫʱʝʩʪʚʦʚʘʣʠ, ʪʦ ʵʪʦ 

ʧʦʟʚʦʣʠʣʦ ʙʳ ʯʝʣʦʚʝʯʝʩʪʚʫ ʧʦʣʫʯʠʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʦʛʨʘʥʠʯʝʥʥʳʡ ʠʩʪʦʯʥʠʢ ʵʢʦʣʦʛʠʯʝʩʢʠ 

ʯʠʩʪʦʡ ʵʥʝʨʛʠʠ. ɸʥʥʠʛʠʣʷʮʠʷ ʪʦʣʴʢʦ ʩʝʚʝʨʥʦʛʦ ʠ ʶʞʥʦʛʦ ʤʦʥʦʧʦʣʝʡ ʜʘʣʘ ʙʳ ʚ 10
16 
ʩʪʝʧʝʥʠ 

ʙʦʣʴʰʝ ʵʥʝʨʛʠʠ, ʯʝʤ ʨʘʩʧʘʜ ʪʘʢʦʡ ʞʝ ʤʘʩʩʳ ʫʨʘʥʘ.  

ɺʦʧʨʦʩ: ɼʦ ʢʘʢʠʭ ʧʦʨ ʤʦʞʥʦ ʜʝʣʠʪʴ ʤʘʛʥʠʪ? 

ɺ ʧʨʠʨʦʜʝ ʥʝʪ ʠʩʪʦʯʥʠʢʦʚ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ (ʢʦʨʝʥʥʦʝ ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ 

ʵʣʝʢʪʨʠʯʝʩʪʚʦʤ ʠ ʤʘʛʥʝʪʠʟʤʦʤ)!  
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ʄʘʛʥʠʪʥʳʡ ʧʦʪʦʢ (ʌ) ï ʩʚʦʡʩʪʚʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʧʨʦʥʠ-

ʟʳʚʘʪʴ ʪʝʣʘ (ʚʚʝʩʪʠ, ʢʘʢ ʯʠʩʣʦ ʣʠʥʠʡ ʤʘʛʥʠʪʥʦʡ ʠʥʜʫʢʮʠʠ 

ʯʝʨʝʟ ʧʣʦʱʘʜʴ ʢʦʥʪʫʨʘ, ʦʛʨʘʥʠʯʠʚʘʶʱʝʛʦ ʪʝʣʦ), ʠʟʤʝʨʷʝʤʦʝ 

ʩʢʘʣʷʨʥʳʤ ʧʨʦʠʟʚʝʜʝʥʠʝʤ ʤʘʛʥʠʪʥʦʡ ʠʥʜʫʢʮʠʠ ʠ 

ʧʣʦʱʘʜʠ ʢʦʥʪʫʨʘ, ʦʛʨʘʥʠʯʠʚʘʶʱʝʛʦ ʪʝʣʦ: 

ɽʜʠʥʠʮʘ ʤʘʛʥʠʪʥʦʛʦ ʧʦʪʦʢʘ ʚ ʉʀ: [ʌ] = [ɺʙ] = [ʊʣĀʤ
2
]. 

ʄʘʛʥʠʪʥʳʡ ʧʦʪʦʢ, ʢʘʢ ʠ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʟʘʨʷʜ, ʢʚʘʥʪʫʝʪʩʷ, ʪʦ ʝʩʪʴ ʤʦʞʥʦ ʧʨʠʥʠʤʘʪʴ ʣʠʰʴ 

ʟʥʘʯʝʥʠʷ, ʢʨʘʪʥʳʝ ʚʝʣʠʯʠʥʝ ʌʦ = 2,07Ā10
-15

 ɺʙ, ʥʘʟʳʚʘʝʤʦʡ ʢʚʘʥʪʦʤ ʧʦʪʦʢʘ: ʌ = NĿʌ0.  

ʇʨʠʤʝʨ: ʇʦʪʦʢ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ɿʝʤʣʠ ʯʝʨʝʟ ʧʣʦʱʘʜʴ 1 ʤʤ
2 
ʨʘʚʝʥ 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 25000 ʢʚʘʥʪʦʚ. 

ʄʘʛʥʠʪʥʦʝ ʧʦʣʝ ʧʦʣʦʩʦʚʦʛʦ ʠ ʜʫʛʦʦʙʨʘʟʥʦʛʦ ʤʘʛʥʠʪʦʚ (ʜʝʤʦʥʩʪʨʘʮʠʷ).  
ʌʘʨʘʜʝʶ ʤʘʛʥʠʪ ʨʠʩʦʚʘʣʩʷ ʦʢʨʫʞʝʥʥʳʤ ʤʥʦʞʝʩʪʚʦʤ ʥʝʚʠʜʠʤʳʭ ʠ ʧʨʦʥʠʟʳʚʘʶʱʠʭ ʚʩʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʱʫʧʘʣʝʮ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʧʦʣʶʩʘ ʵʪʦʛʦ ʤʘʛʥʠʪʘ ʠ ʧʨʠʪʷʛʠʚʘʶʪ ʢ ʩʝʙʝ 

ʤʘʛʥʠʪʥʫʶ ʩʪʨʝʣʢʫ.  

ɼʦʧʦʣʥʠʪʝʣʴʥʳʡ ʤʘʪʝʨʠʘʣ: ɿʘʢʦʥ ɹʠʦ-ʉʘʚʘʨʘ-ʃʘʧʣʘʩʘ (ʚrʯʠʩʣʝʥʠʝ 

ʚʝʢʪʦʨʘ ʠʥʜʫʢʮʠʠ ʧʦʣʷ ʚ ʟʘʜʘʥʥʦʡ ʪʦʯʢʝ):  
2

0

4

sin

r

lI
B

p

qm D
=D , 

ʛʜʝ ɗ ï ʫʛʦʣ ʤʝʞʜʫ ʥʘʧʨʘʚʣʝʥʠʝʤ ʵʣʝʤʝʥʪʘ ʪʦʢʘ ʚ 

ʧʨʦʚʦʜʥʠʢʝ ʠ ʨʘʜʠʫʩ-ʚʝʢʪʦʨʦʤ. ʇʦʣʴʟʫʷʩʴ ʵʪʠʤ ʟʘʢʦʥʦʤ, 

ʧʦʢʘʞʠʪʝ, ʯʪʦ ʚ ʧʨʷʤʦʤ ʧʨʦʚʦʜʥʠʢʝ ʜʣʠʥʳ l, ʧʦ ʢʦʪʦʨʦʤʫ ʪʝʯʝʪ ʪʦʢ ʩʠʣʦʡ I ʚ 

ʪʦʯʢʝ, ʫʜʘʣʝʥʥʦʡ ʦʪ ʧʨʦʚʦʜʥʠʢʘ ʥʘ ʨʘʩʩʪʦʷʥʠʝ r, ʤʦʜʫʣʴ ʚʝʢʪʦʨʘ ʤʘʛʥʠʪʥʦʡ 

ʠʥʜʫʢʮʠʠ ʨʘʚʝʥ:  )cos(cos
4

21
0 aa
p

m
-=

r

I
B  

ɼʦʧʦʣʥʠʪʝʣʴʥʳʡ ʤʘʪʝʨʠʘʣ: (ʷʚʣʝʥʠʝ ʤʘʛʥʠʪʦʨʝʟʠʩʪʠʚʥʦʩʪʠ): ɽʩʣʠ ʥʘ 

ʧʨʦʚʦʜʥʠʢ ʩ ʪʦʢʦʤ ʜʝʡʩʪʚʫʝʪ ʚʥʝʰʥʝʝ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ, ʣʠʥʠʠ ʢʦʪʦʨʦʛʦ ʠʜʫʪ ʚ ʪʦʤ ʞʝ 

ʥʘʧʨʘʚʣʝʥʠʠ, ʯʪʦ ʠ ʪʦʢ, ʪʦ ʝʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʫʤʝʥʴʰʘʝʪʩʷ, ʘ ʝʩʣʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʪʦʢʫ ï 

ʪʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ (ʷʚʣʝʥʠʝ ʤʘʛʥʠʪʦʨʝʟʠʩʪʠʚʥʦʩʪʠ ʦʪʢʨʳʣ ʚ 1857 ʛʦʜʫ ʣʦʨʜ ʂʝʣʴʚʠʥ). 

ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʵʬʬʝʢʪʫ ʩʯʠʪʳʚʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʩ ʜʠʩʢʦʚ. ʉʯʠʪʳʚʘʶʱʘʷ ʛʦʣʦʚʢʘ ʩ 

ʪʝʢʫʱʠʤ ʯʝʨʝʟ ʥʝʝ ʪʦʢʦʤ ʧʨʦʭʦʜʠʪ ʥʘʜ ʥʘʤʘʛʥʠʯʝʥʥʳʤ ʜʠʩʢʦʤ, ʢʘʞʜʘʷ ʷʯʝʡʢʘ ʢʦʪʦʨʦʛʦ 

ʠʛʨʘʝʪ ʜʣʷ ʛʦʣʦʚʢʠ ʨʦʣʴ ʚʥʝʰʥʝʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ. ʇʦʩʢʦʣʴʢʫ ʦʪ ʦʜʥʦʡ ʷʯʝʡʢʠ ʢ ʜʨʫʛʦʡ 

ʥʘʧʨʘʚʣʝʥʠʝ ʵʪʦʛʦ ʧʦʣʷ ʤʝʥʷʝʪʩʷ (ʥʫʣʠ ʠ ʝʜʠʥʠʮʳ), ʪʦ ʙʫʜʝʪ ʠʟʤʝʥʷʪʴʩʷ ʠ ʝʝ ʵʣʝʢʪʨʠʯʝʩʢʦʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʪʦʢ. 

IV . ɿʘʜʘʯʠ:  

1. ʇʦ ʪʦʥʢʦʡ ʪʨʫʙʝ ʨʘʜʠʫʩʦʤ 5 ʩʤ ʪʝʯʝʪ ʪʦʢ 100 ɸ. ʆʧʨʝʜʝʣʠʪʝ ʠʥʜʫʢʮʠʶ 

ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʚ ʮʝʥʪʨʝ ʪʨʫʙʳ ʠ ʚʥʝ ʪʨʫʙʳ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 5 ʩʤ ʦʪ ʝʝ 

ʧʦʚʝʨʭʥʦʩʪʠ (ʟʘʢʦʥ ɸʤʧʝʨʘ). 

2. ɼʣʠʥʥʳʡ ʩʦʣʝʥʦʠʜ ʥʘʤʦʪʘʥ ʚ ʦʜʠʥ ʩʣʦʡ ʠʟ ʧʨʦʚʦʣʦʢʠ ʜʠʘʤʝʪʨʦʤ 1 ʤʤ. 

ʄʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʝ ʟʥʘʯʝʥʠʝ ʩʠʣʳ ʪʦʢʘ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʧʨʦʧʫʩʪʠʪʴ ʧʦ 

ʵʪʦʤʫ ʧʨʦʚʦʜʫ, ʨʘʚʥʦ 5 ɸ. ʂʘʢʦʡ ʤʦʞʝʪ ʙʳʪʴ ʠʥʜʫʢʮʠʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ 

ʚʥʫʪʨʠ ʪʘʢʦʛʦ ʩʦʣʝʥʦʠʜʘ? 

3. ʆʧʨʝʜʝʣʠʪʝ ʚʝʣʠʯʠʥʫ ʪʦʢʘ ʚ ʢʦʣʴʮʝʚʦʤ ʧʨʦʚʦʜʥʠʢʝ ʨʘʜʠʫʩʦʤ 20 ʩʤ, ʢʦʪʦʨʳʡ 

ʩʦʜʝʨʞʠʪ 8 ʚʠʪʢʦʚ ʧʨʦʚʦʣʦʢʠ, ʝʩʣʠ ʧʦʤʝʱʝʥʥʘʷ ʚ ʮʝʥʪʨʝ ʥʘ ʦʩʪʨʠʝ 

ʤʘʛʥʠʪʥʘʷ ʩʪʨʝʣʢʘ ʦʪʢʣʦʥʠʣʘʩʴ ʥʘ ʫʛʦʣ 30Á. ʇʣʦʩʢʦʩʪʴ ʢʦʣʴʮʝʚʦʛʦ ʪʦʢʘ 

ʩʦʚʧʘʜʘʝʪ ʩ ʧʣʦʩʢʦʩʪʴʶ ʤʘʛʥʠʪʥʦʛʦ ʤʝʨʠʜʠʘʥʘ. ɻʦʨʠʟʦʥʪʘʣʴʥʘʷ 

ʩʦʩʪʘʚʣʷʶʱʘʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ɿʝʤʣʠ 18 ʤʢʊʣ. 
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4. ɼʣʠʥʥʳʡ ʠʟʦʣʠʨʦʚʘʥʥʳʡ ʧʨʦʚʦʜʥʠʢ ʩ ʪʦʢʦʤ I1 = 10 ɸ ʨʘʩʧʦʣʦʞʝʥ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʧʣʦʩʢʦʩʪʠ ʢʨʫʛʦʚʦʛʦ ʚʠʪʢʘ ʩ ʪʦʢʦʤ I2 = 3 ɸ, ʢʘʩʘʷʩʴ ʝʛʦ ʚ 

ʦʜʥʦʡ ʪʦʯʢʝ. ʈʘʜʠʫʩ ʚʠʪʢʘ R = 3 ʩʤ. ʅʘʡʪʠ ʤʘʛʥʠʪʥʫʶ ʠʥʜʫʢʮʠʶ ʧʦʣʷ, 

ʩʦʟʜʘʥʥʦʛʦ ʦʙʦʠʤʠ ʧʨʦʚʦʜʥʠʢʘʤʠ ʚ ʮʝʥʪʨʝ ʚʠʪʢʘ. 70 ʤʢʊʣ. 730
.  

5. ɺ ʦʜʥʦʨʦʜʥʦʝ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʩ ʠʥʜʫʢʮʠʝʡ 2Ā10
ī4

 ʊʣ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ 

ʣʠʥʠʷʤ ʠʥʜʫʢʮʠʠ ʧʦʤʝʱʝʥ ʧʨʷʤʦʣʠʥʝʡʥʳʡ ʧʨʦʚʦʜʥʠʢ ʩ ʪʦʢʦʤ ʩʠʣʦʡ 50 ɸ. 

ʅʘʡʪʠ ʩʦʚʦʢʫʧʥʦʩʪʴ ʪʦʯʝʢ, ʚ ʢʦʪʦʨʳʭ ʨʝʟʫʣʴʪʠʨʫʶʱʘʷ ʤʘʛʥʠʪʥʘʷ ʠʥʜʫʢʮʠʷ 

ʨʘʚʥʘ ʥʫʣʶ.  

6. ʇʦ ʜʚʫʤ ʜʣʠʥʥʳʤ ʧʘʨʘʣʣʝʣʴʥʳʤ ʧʨʦʚʦʜʘʤ ʧʨʦʪʝʢʘʶʪ ʪʦʢʠ I1 ʠ I2 ʚ ʦʜʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ. ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʧʨʦʚʦʜʘʤʠ ʨʘʚʥʦ r. ʅʘʡʪʠ ʪʦʯʢʫ ʚ ʧʣʦʩʢʦʩʪʠ 

ʨʠʩʫʥʢʘ, ʚ ʢʦʪʦʨʦʡ ʠʥʜʫʢʮʠʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʨʘʚʥʘ ʥʫʣʶ. 

ɺʦʧʨʦʩʳ:  

1. ʀʟ ʢʫʩʢʘ ʠʟʦʣʠʨʦʚʘʥʥʦʡ ʧʨʦʚʦʣʦʢʠ ʩʜʝʣʘʥ ʚʠʪʦʢ ʨʘʜʠʫʩʦʤ R ʠ ʧʦʜʢʣʶʯʝʥ ʢ 

ʠʩʪʦʯʥʠʢʫ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ. ʂʘʢ ʠʟʤʝʥʠʪʩʷ ʤʘʛʥʠʪʥʘʷ 

ʠʥʜʫʢʮʠʷ ʚ ʮʝʥʪʨʝ ʢʨʫʛʘ, ʝʩʣʠ ʠʟ ʪʦʛʦ ʞʝ ʢʫʩʢʘ ʧʨʦʚʦʣʦʢʠ 

ʩʜʝʣʘʪʴ ʜʚʘ ʧʨʠʣʝʛʘʶʱʠʭ ʜʨʫʛ ʢ ʜʨʫʛʫ ʚʠʪʢʘ ʨʘʜʠʫʩʦʤ R/2? 

2. ʂʘʢ ʥʘʧʨʘʚʣʝʥʳ ʣʠʥʠʠ ʤʘʛʥʠʪʥʦʡ ʠʥʜʫʢʮʠʠ ʚʦʢʨʫʛ ʧʨʦʚʦʜʘ ʩ ʪʦʢʦʤ (ʈʠʩ. 1)? 

3. ʏʪʦ ʠ ʢʘʢ ʥʝʦʙʭʦʜʠʤʦ ʩʜʝʣʘʪʴ, ʯʪʦʙʳ ʚ ʩʦʣʝʥʦʠʜʝ ʙʝʟ ʩʝʨʜʝʯʥʠʢʘ ʠʥʜʫʢʮʠʷ 

ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʚʳʨʦʩʣʘ ʚ ʜʚʘ ʨʘʟʘ, ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ ʩʠʣʳ ʪʦʢʘ ʚʜʚʦʝ? 

4. ʇʦ ʜʚʫʤ ʧʘʨʘʣʣʝʣʴʥʳʤ ʧʨʦʚʦʜʥʠʢʘʤ ʚ ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʪʝʢʫʪ ʦʜʠʥʘʢʦʚʳʝ 

ʪʦʢʠ. ʆʧʨʝʜʝʣʠʪʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚʝʢʪʦʨʘ ʤʘʛʥʠʪʥʦʡ ʠʥʜʫʢʮʠʠ ʚ 

ʪʦʯʢʝ ʤʝʞʜʫ ʧʨʦʚʦʜʥʠʢʘʤʠ. 

5. ɹʝʩʢʦʥʝʯʥʦ ʜʣʠʥʥʳʡ ʪʦʥʢʠʡ ʧʨʦʚʦʜʥʠʢ, ʧʦ ʢʦʪʦʨʦʤʫ ʪʝʯʝʪ ʪʦʢ 

I, ʧʝʨʝʭʦʜʠʪ ʚ ʦʢʨʫʞʥʦʩʪʴ ʨʘʜʠʫʩʘ R. ʆʧʨʝʜʝʣʠʪʝ ʠʥʜʫʢʮʠʶ 

ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʚ ʮʝʥʪʨʝ ʦʢʨʫʞʥʦʩʪʠ (ʈʠʩ. 2). 

6. ʂʘʢ ʙʫʜʝʪ ʚʝʩʪʠ ʩʝʙʷ ʤʘʛʥʠʪʥʘʷ ʩʪʨʝʣʢʘ ʚ ʥʝʦʜʥʦʨʦʜʥʦʤ ʤʘʛʥʠʪʥʦʤ ʧʦʣʝ? 

7. ɼʦʢʘʞʠʪʝ, ʯʪʦ ʚ ʮʝʥʪʨʝ ʜʣʠʥʥʦʛʦ ʩʦʣʝʥʦʠʜʘ ʥʘ ʝʛʦ ʦʩʠ ʠʥʜʫʢʮʠʷ ʤʘʛʥʠʪʥʦʛʦ 

ʧʦʣʷ ʚ ʜʚʘ ʨʘʟʘ ʙʦʣʴʰʝ, ʯʝʤ ʚʦʟʣʝ ʝʛʦ ʢʨʘʷ? 

8. ɺ ʮʝʥʪʨʝ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʣʦʩʢʦʡ ʢʘʪʫʰʢʠ ʥʘʭʦʜʠʪʩʷ ʤʘʛʥʠʪʥʘʷ ʩʪʨʝʣʢʘ. ʆʜʠʥ 

ʨʘʟ ʧʣʦʩʢʦʩʪʴ ʢʘʪʫʰʢʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʩʪʨʝʣʢʝ, ʘ ʜʨʫʛʦʡ 

ʨʘʟ ï ʚʜʦʣʴ ʩʪʨʝʣʢʠ. ʂʘʢ ʙʫʜʝʪ ʚʝʩʪʠ ʩʝʙʷ ʩʪʨʝʣʢʘ ʧʨʠ ʚʢʣʶʯʝʥʠʠ ʪʦʢʘ ʚ 

ʢʘʪʫʰʢʝ ʚ ʪʦʤ ʠ ʜʨʫʛʦʤ ʩʣʫʯʘʝ? 

ʗ ʥʝ ʧʦʟʚʦʣʶ, ʯʪʦʙʳ ʭʦʞʜʝʥʠʝ ʚ ʰʢʦʣʫ ʤʝʰʘʣʦ ʤʦʝʤʫ ʦʙʨʘʟʦʚʘʥʠʶ. 

ɻʝʢʣʴʙʝʨʨʠ ʌʠʥʥ 

V. Ä 61. 

1. ʀʟʦʙʨʘʟʠʪʝ ʛʨʘʬʠʯʝʩʢʠ ʨʝʟʫʣʴʪʠʨʫʶʱʝʝ ʧʦʣʝ ʜʚʫʭ ʧʨʦʚʦʜʥʠʢʦʚ ʩ ʪʦʢʦʤ 

ʘ)                                ʙ)   

2. ʂʘʢ ʠʟʤʝʥʠʪʩʷ ʤʦʜʫʣʴ ʚʝʢʪʦʨʘ ʤʘʛʥʠʪʥʦʡ ʠʥʜʫʢʮʠʠ ʧʦʣʷ ʚ ʮʝʥʪʨʝ ʢʨʫʛʦʚʦʛʦ ʚʠʪʢʘ ʩ 

ʪʦʢʦʤ, ʝʩʣʠ: ʘ) ʫʚʝʣʠʯʠʪʴ ʨʘʜʠʫʩ ʚʠʪʢʘ; ʙ) ʚʠʪʦʢ ʩʣʝʛʢʘ ʧʝʨʝʛʥʫʪʴ ʧʦ ʜʠʘʤʝʪʨʫ?  

3. ʂʘʢ ʤʦʞʥʦ ʫʩʢʦʨʠʪʴ ʞʝʣʝʟʥʳʡ ʰʘʨʠʢ ʩ ʧʦʤʦʱʴʶ ʢʘʪʫʰʢʠ, ʧʦʜʢʣʶʯʝʥʥʦʡ ʢ ʠʩʪʦʯʥʠʢʫ 
ʧʦʩʪʦʷʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʯʝʨʝʟ ʢʣʶʯ (ʧʫʰʢʘ ɻʘʫʩʩʘ)? 

4. ʏʝʤʫ ʨʘʚʥʘ ʤʘʛʥʠʪʥʘʷ ʠʥʜʫʢʮʠʷ ʧʦʣʷ ʚ ʮʝʥʪʨʝ ʧʨʦʚʦʣʦʯʥʦʛʦ ʢʦʣʴʮʘ, ʢ ʜʚʫʤ 
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ʧʨʦʠʟʚʦʣʴʥʳʤ ʪʦʯʢʘʤ ʢʦʪʦʨʦʛʦ ʧʦʜʚʝʜʝʥʳ ʨʘʜʠʘʣʴʥʦ ʠʜʫʱʠʝ ʧʨʦʚʦʜʘ, ʩʦʝʜʠʥʝʥʥʳʝ ʩ 

ʫʜʘʣʝʥʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʪʦʢʘ? 

5. ʉʚʝʨʭʧʨʦʚʦʜʷʱʝʝ ʢʦʣʴʮʦ ʩ ʪʦʢʦʤ ʧʝʨʝʢʨʫʯʠʚʘʶʪ, ʧʨʝʚʨʘʱʘʷ ʝʛʦ ʚ çʚʦʩʴʤʝʨʢʫè ʠʟ ʜʚʫʭ 

ʦʜʠʥʘʢʦʚʳʭ ʢʦʣʝʮ. ɿʘʪʝʤ çʚʦʩʴʤʝʨʢʫè ʩʢʣʘʜʳʚʘʶʪ ʪʘʢ, ʯʪʦ ʧʦʣʫʯʘʝʪʩʷ ʦʜʥʦ ʜʚʦʡʥʦʝ 

ʢʦʣʴʮʦ. ʂʘʢ ʠʟʤʝʥʠʪʩʷ ʠʥʜʫʢʮʠʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʚ ʮʝʥʪʨʝ ʢʦʣʴʮʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʠʥʜʫʢʮʠʝʡ? 

6. ʇʦʯʝʤʫ ʧʨʠ ʨʘʟʛʦʥʝ ʵʣʝʢʪʨʠʯʢʠ ʤʝʪʨʦʧʦʣʠʪʝʥʘ ʩʪʨʝʣʢʘ ʢʦʤʧʘʩʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʥʘʧʨʘʚʣʝʥʠʶ ʜʚʠʞʝʥʠʷ ʚʘʛʦʥʘ? ʇʦʯʝʤʫ ʵʪʦʪ ʵʬʬʝʢʪ ʦʩʦʙʝʥʥʦ ʟʘʤʝʪʝʥ, 

ʝʩʣʠ ʢʦʤʧʘʩ ʧʦʣʦʞʠʪʴ ʥʘ ʩʠʜʝʥʴʝ? 

7. ɺ ʦʜʥʦʡ ʧʣʦʩʢʦʩʪʠ ʣʝʞʘʪ ʜʚʘ ʚʟʘʠʤʥʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʭ ʧʨʦʚʦʜʥʠʢʘ ʩ ʪʦʢʘʤʠ I1 ʠ I2. 

ʅʘʡʪʠ ʛʝʦʤʝʪʨʠʯʝʩʢʦʝ ʤʝʩʪʦ ʪʦʯʝʢ, ʚ ʢʦʪʦʨʳʭ ʠʥʜʫʢʮʠʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʨʘʚʥʘ ʥʫʣʶ. 

8. ʇʨʝʜʣʦʞʠʪʝ ʧʨʦʝʢʪ ʘʤʧʝʨʤʝʪʨʘ, ʯʝʨʝʟ ʢʦʪʦʨʳʡ ʥʝ ʧʨʦʭʦʜʠʪ ʪʦʢ.     

  ʊʨʝʙʫʶʪʩʷ ʦʯʝʥʴ ʛʣʫʙʦʢʠʝ ʟʥʘʥʠʷ, ʯʪʦʙʳ ʟʘʤʝʪʠʪʴ    

ʧʨʦʩʪʝʡʰʠʝ, ʥʦ ʧʦʜʣʠʥʥʳʝ ʦʪʥʦʰʝʥʠʷ ʚʝʱʝʡ ʤʝʞʜʫ ʩʦʙʦʡ. 

                                                                                      ɻ.ʂ. ʃʠʭʪʝʥʙʝʨʛ 

ʋʨʦʢ 33/15.                                ʉʉʀʀʃʃɸɸ  ɸɸʄʄʇʇɽɽʈʈɸɸ  

ʎɽʃʔ ʋʈʆʂɸ: ʅʘʫʯʠʪʴ ʫʯʘʱʠʭʩʷ ʨʘʩʩʯʠʪʳʚʘʪʴ ʤʦʜʫʣʴ ʠ ʦʧʨʝʜʝʣʷʪʴ 

ʥʘʧʨʘʚʣʝʥʠʝ ʩʠʣʳ, ʜʝʡʩʪʚʫʶʱʝʡ ʩʦ ʩʪʦʨʦʥʳ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʥʘ ʧʨʦʚʦʜʥʠʢ ʩ 

ʪʦʢʦʤ. 

ʊʀʇ ʋʈʆʂɸ: ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ. 

ʆɹʆʈʋɼʆɺɸʅʀɽ: ʧʨʦʚʦʜʥʠʢ ʠʟ ʬʦʣʴʛʠ, ʙʣʦʢ ʧʠʪʘʥʠʷ, ʜʚʘ ʜʫʛʦʦʙʨʘʟʥʳʭ 

ʤʘʛʥʠʪʘ, ʤʘʛʥʠʪ ʠʟ ʥʘʙʦʨʘ "ɺʠʭʨʝʚʳʝ ʪʦʢʠ". 

ʇʃɸʅ ʋʈʆʂɸ: 

1.  ɺʩʪʫʧʠʪʝʣʴʥʘʷ ʯʘʩʪʴ    

2.  ʆʧʨʦʩ                              

3.  ʆʙʲʷʩʥʝʥʠʝ                     

4.  ɿʘʢʨʝʧʣʝʥʠʝ                    

5.  ɿʘʜʘʥʠʝ ʥʘ ʜʦʤ              

II.  ʆʧʨʦʩ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʡ: 1. ʃʠʥʠʠ ʤʘʛʥʠʪʥʦʡ ʠʥʜʫʢʮʠʠ.  2. ʄʘʛʥʠʪʥʳʡ 

ʧʦʪʦʢ.  

ɿʘʜʘʯʠ:  

1. ʄʦʣʥʠʷ ʫʜʘʨʠʣʘ ʚ ʞʝʣʝʟʥʫʶ ʤʘʯʪʫ ʚʳʩʦʪʦʡ 7 ʤ ʠ ʜʠʘʤʝʪʨʦʤ 10 ʩʤ, ʧʨʠʯʝʤ 

ʵʣʝʢʪʨʦʥʳ ʜʚʠʞʫʪʩʷ ʚʥʠʟ ʧʦ ʤʘʯʪʝ. ɽʩʣʠ ʨʘʟʥʦʩʪʴ ʧʦʪʝʥʮʠʘʣʦʚ ʤʝʞʜʫ 

ʚʝʨʰʠʥʦʡ ʠ ʦʩʥʦʚʘʥʠʝʤ ʤʘʯʪʳ ʨʘʚʥʘ 20 ʢɺ, ʪʦ ʢʘʢʫʶ ʚʝʣʠʯʠʥʫ ʠ 

ʥʘʧʨʘʚʣʝʥʠʝ ʠʤʝʝʪ ʠʥʜʫʢʮʠʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 50 ʩʤ ʢ ʩʝʚʝʨʫ 

ʦʪ ʤʘʯʪʳ? 

2. ʇʦ ʜʚʫʤ ʧʘʨʘʣʣʝʣʴʥʳʤ ʧʨʦʚʦʜʥʠʢʘʤ ʙʝʩʢʦʥʝʯʥʦʡ ʜʣʠʥʳ, ʥʘʭʦʜʷʱʠʤʩʷ ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ 5 ʩʤ ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʪʝʢʫʪ ʪʦʢʠ ʧʦ 10 ɸ. ʆʧʨʝʜʝʣʠʪʴ ʤʦʜʫʣʴ ʠ 

ʥʘʧʨʘʚʣʝʥʠʝ ʚʝʢʪʦʨʘ ʤʘʛʥʠʪʥʦʡ ʠʥʜʫʢʮʠʠ ʚ ʪʦʯʢʝ, ʥʘʭʦʜʷʱʝʡʩʷ ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ 3 ʩʤ ʦʪ ʧʝʨʚʦʛʦ ʧʨʦʚʦʜʥʠʢʘ ʠ 4 ʩʤ ʦʪ ʚʪʦʨʦʛʦ. ʅʘʧʨʘʚʣʝʥʠʝ ʪʦʢʦʚ 

ʚʳʙʠʨʘʝʪʩʷ ʧʨʦʠʟʚʦʣʴʥʦ. 

3. ʇʨʦʚʦʣʦʯʥʳʡ ʢʦʥʪʫʨ ʚ ʚʠʜʝ ʢʚʘʜʨʘʪʘ ʩʦ ʩʪʦʨʦʥʦʡ 20 ʩʤ ʨʘʩʧʦʣʦʞʝʥ ʚ 

ʤʘʛʥʠʪʥʦʤ ʧʦʣʝ ʪʘʢ, ʯʪʦ ʝʛʦ ʧʣʦʩʢʦʩʪʴ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʣʠʥʠʷʤ ʠʥʜʫʢʮʠʠ 


