
ʆʣʠʤʧʠʘʜʘ ʰʢʦʣʴʥʠʢʦʚ çʅʘʜʝʞʜʘ ʵʥʝʨʛʝʪʠʢʠè. ɿʘʢʣʶʯʠʪʝʣʴʥʳʡ ʵʪʘʧ.  

ɿɸɼɸʅʀɽ ʇʆ ʌʀɿʀʂɽ 

ɺɸʈʀɸʅʊ 27771 ʜʣʷ 7-ʛʦ ʢʣʘʩʩʘ 
 
1. ʆʙʲʷʩʥʠʪʝ, ʧʦʯʝʤʫ ʩʘʤʦʭʦʜʥʘʷ ʙʘʨʞʘ ʤʦʞʝʪ ʧʝʨʝʚʝʟʪʠ ʛʨʫʟ, ʤʘʩʩʘ ʢʦʪʦʨʦʛʦ ʚ 10-15 ʨʘʟ ʙʦʣʴʰʝ ʤʘʩʩʳ ʛʨʫʟʘ ʚ 

ʪʦʚʘʨʥʦʤ ʩʦʩʪʘʚʝ, ʝʩʣʠ ʩʨʝʜʥʠʝ ʤʦʱʥʦʩʪʠ ʜʚʠʛʘʪʝʣʝʡ ʩʘʤʦʭʦʜʥʦʡ ʙʘʨʞʠ ʠ ʪʝʧʣʦʚʦʟʘ ʧʨʠʤʝʨʥʦ ʨʘʚʥʳ. 

 

2. ʆʜʥʦʢʣʘʩʩʥʠʢʠ ʇʝʪʷ, ɼʠʤʘ, ʂʘʪʷ ʠ ʉʚʝʪʘ ʫʯʘʩʪʚʫʶʪ ʚ ʣʳʞʥʦʡ ʵʩʪʘʬʝʪʝ. ɺ ʧʘʨʝ ʇʝʪʷ-ʂʘʪʷ ʧʝʨʚʫʶ ʧʦʣʦʚʠʥʫ 

ʧʫʪʠ ʙʝʞʠʪ ʇʝʪʷ, ʟʘʪʝʤ ʦʥ ʧʝʨʝʜʘʸʪ ʵʩʪʘʬʝʪʥʫʶ ʧʘʣʦʯʢʫ ʂʘʪʝ, ʢʦʪʦʨʘʷ ʙʝʞʠʪ ʚʪʦʨʫʶ ʧʦʣʦʚʠʥʫ. ɺ ʧʘʨʝ ɼʠʤʘ-

ʉʚʝʪʘ, ʩʪʘʨʪʫʶʱʝʡ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʧʘʨʦʡ ʇʝʪʷ-ʂʘʪʷ, ʧʝʨʚʫʶ ʧʦʣʦʚʠʥʫ ʧʫʪʠ ʙʝʞʠʪ ʉʚʝʪʘ, ʘ ʚʪʦʨʫʶ - ɼʠʤʘ. 

ʇʦʩʣʝ  ʩʪʘʨʪʘ ʩʥʘʯʘʣʘ ʧʝʨʚʘʷ ʧʘʨʘ ʥʘʨʘʱʠʚʘʣʘ ʦʪʨʳʚ ʤʝʞʜʫ ʣʠʜʝʨʦʤ ʠ ʦʪʩʪʘʶʱʠʤ, ʧʦʪʦʤ,   ʚ ʪʝʯʝʥʠʝ ʚʨʝʤʝʥʠ 

t = 6 ʤʠʥʫʪ ʨʘʩʩʪʦʷʥʠʝ ʥʝ ʤʝʥʷʣʦʩʴ, ʧʦʪʦʤ ʨʘʩʩʪʦʷʥʠʝ ʩʦʢʨʘʪʠʣʦʩʴ ʜʦ ʥʫʣʷ (ʂʘʪʷ ʠ ɼʠʤʘ ʧʨʠʰʣʠ ʢ ʬʠʥʠʰʫ 

ʦʜʥʦʚʨʝʤʝʥʥʦ). ʉʢʦʣʴʢʦ ʚʨʝʤʝʥʠ ʙʝʞʘʣʘ ʉʚʝʪʘ? ʉʢʦʨʦʩʪʠ ʤʘʣʴʯʠʢʦʚ ʥʘ 30% ʙʦʣʴʰʝ ʩʢʦʨʦʩʪʝʡ ʜʝʚʦʯʝʢ. 

 

3. ʆʜʥʦʢʣʘʩʩʥʠʢʠ ʇʝʪʷ ʠ ʂʘʪʷ ʠʟʫʯʘʶʪ ʧʘʜʝʥʠʝ ʰʘʨʠʢʦʚ ʦʪ ʧʦʜʰʠʧʥʠʢʘ ʚ ʛʣʠʮʝʨʠʥʝ. ʄʝʞʜʫ ʥʠʤʠ ʚʦʟʥʠʢ 

ʩʧʦʨ, ʢʘʢʠʝ ʰʘʨʠʢʠ ʧʘʜʘʶʪ ʩ ʙʦʣʴʰʝʡ ʩʢʦʨʦʩʪʴʶ: ʙʦʣʴʰʠʝ ʠʣʠ ʤʘʣʝʥʴʢʠʝ? ʇʝʪʷ ʩʯʠʪʘʝʪ, ʯʪʦ ʤʘʣʝʥʴʢʠʝ, 

ʧʦʪʦʤʫ ʯʪʦ ʩʠʣʘ ʩʦʧʨʦʪʠʚʣʝʥʠʷ Fc (ʢʘʢ ʠʤ ʨʘʩʩʢʘʟʘʣʠ ʥʘ ʬʘʢʫʣʴʪʘʪʠʚʝ ʧʦ ʬʠʟʠʢʝ) ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʨʘʜʠʫʩʫ   R 

ʠ ʩʢʦʨʦʩʪʠ v: Fc = ɓRv, ɓ = const, ʪʦ ʝʩʪʴ ʯʝʤ ʙʦʣʴʰʝ ʨʘʜʠʫʩ ʰʘʨʠʢʘ, ʪʝʤ ʙʦʣʴʰʝ ʩʠʣʘ ʩʦʧʨʦʪʠʚʣʝʥʠʷ. ʂʘʪʷ 

ʩʯʠʪʘʝʪ, ʯʪʦ ʙʳʩʪʨʝʝ ʧʘʜʘʶʪ ʙʦʣʴʰʠʝ ʰʘʨʠʢʠ, ʧʦʪʦʤʫ ʯʪʦ ʦʥʠ ʪʷʞʝʣʝʝ. ʂʪʦ ʠʟ ʥʠʭ ʧʨʘʚ? ʆʙʲʷʩʥʠʪʝ ʚʘʰʫ 

ʪʦʯʢʫ ʟʨʝʥʠʷ. 

 

4. ɺ ʣʝʪʥʝʤ ʣʘʛʝʨʝ ʧʨʦʚʦʜʠʣʠ ʩʦʨʝʚʥʦʚʘʥʠʝ ʚʝʣʦʩʠʧʝʜʠʩʪʦʚ. ʈʝʙʷʪʘ ʩʪʘʨʪʦʚʘʣʠ ʚ ʜʝʨʝʚʥʝ ɸʥʠʩʴʢʠʥʦ ʠ ʝʭʘʣʠ ʚ 

ʜʝʨʝʚʥʶ ɹʘʨʘʥʢʠʥʦ, ʧʦʩʣʝ ʯʝʛʦ ʩʨʘʟʫ ʚʦʟʚʨʘʱʘʣʠʩʴ ʥʘʟʘʜ, ʧʦ ʪʦʡ ʞʝ ʜʦʨʦʛʝ. ʇʦʩʢʦʣʴʢʫ ʜʦʨʦʛʘ ʙʳʣʘ ʫʟʢʘʷ, 

ʛʦʥʢʫ ʨʝʰʠʣʠ ʧʨʦʚʦʜʠʪʴ ʩ ʨʘʟʜʝʣʴʥʳʤ ʩʪʘʨʪʦʤ. ʂ ʩʦʞʘʣʝʥʠʶ, ʜʚʘ ʩʧʦʨʪʩʤʝʥʘ (ʇʝʪʷ ʠ ɺʘʩʷ) ʚʩʝ ʞʝ 

ʩʪʦʣʢʥʫʣʠʩʴ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ɺʘʩʷ ʩʪʘʨʪʦʚʘʣ ʯʝʨʝʟ 16 ʤʠʥʫʪ ʧʦʩʣʝ ʇʝʪʠ. ʇʦʩʣʝ ʩʪʦʣʢʥʦʚʝʥʠʷ ʦʥʠ ʨʝʰʠʣʠ 

ʧʨʦʜʦʣʞʠʪʴ ʜʚʠʞʝʥʠʝ ʧʝʰʢʦʤ, ʠ ʇʝʪʷ ʦʪʧʨʘʚʠʣʩʷ ʚ ɸʥʠʩʴʢʠʥʦ, ʘ ɺʘʩʷ ʚ ɹʘʨʘʥʢʠʥʦ, ʠ ʧʨʠʰʝʣ ʪʫʜʘ ʯʝʨʝʟ 45 

ʤʠʥʫʪ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʪʘʤ ʧʦʙʳʚʘʣ ʇʝʪʷ. ʆʧʨʝʜʝʣʠʪʝ, ʚʦ ʩʢʦʣʴʢʦ ʨʘʟ ʩʢʦʨʦʩʪʴ ʨʝʙʷʪ ʧʨʠ ʜʚʠʞʝʥʠʠ ʥʘ 

ʚʝʣʦʩʠʧʝʜʘʭ ʧʨʝʚʳʰʘʣʘ ʩʢʦʨʦʩʪʴ ʠʭ ʭʦʜʴʙʳ ʧʝʰʢʦʤ. 

5. ʉʫʜʦʭʦʜʥʳʝ ʰʣʶʟʳ ʉʘʨʘʪʦʚʩʢʦʛʦ ʛʠʜʨʦʫʟʣʘ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ɺʦʣʛʝ ʚ ʯʝʨʪʝ ʛʦʨʦʜʘ ɹʘʣʘʢʦʚʦ ʚ 355 ʢʤ ʥʠʞʝ 

ʉʘʤʘʨʩʢʦʛʦ ʛʠʜʨʦʫʟʣʘ ʠ ʚ 524 ʢʤ ʚʳʰʝ ɺʦʣʛʦʛʨʘʜʩʢʦʛʦ. ʆʥʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʧʨʦʭʦʜʘ ʩʫʜʦʚ ʯʝʨʝʟ ʧʣʦʪʠʥʫ 

ʉʘʨʘʪʦʚʩʢʦʡ ɻʕʉ. ʋʨʦʚʝʥʴ ʚʦʜʳ ʚ ɺʦʣʛʝ ʧʝʨʝʜ ʧʣʦʪʠʥʦʡ ʥʘʭʦʜʠʪʩʷ ʥʘ 13 ʤ ʚʳʰʝ ʫʨʦʚʥʷ ʚʦʜʳ ʧʦʩʣʝ ʧʣʦʪʠʥʳ. 

ʐʣʶʟʦʚʘʷ ʢʘʤʝʨʘ ʠʤʝʝʪ ʜʣʠʥʫ 290 ʤ ʠ ʰʠʨʠʥʫ 30 ʤ.  

     ʉʭʝʤʘ ʠ ʧʦʨʷʜʦʢ ʰʣʶʟʦʚʘʥʠʷ ʢʦʨʘʙʣʝʡ, ʠʜʫʱʠʭ ʚʚʝʨʭ ʧʦ ʪʝʯʝʥʠʶ, ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʝ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʙʝʟʦʧʘʩʥʦʛʦ ʧʨʦʭʦʜʘ ʩʫʜʦʚ ʚ ʢʘʤʝʨʫ ʰʣʶʟʘ ʤʦʞʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʭʦʜʠʪʴ ʥʝ ʙʦʣʝʝ ʜʚʫʭ ʢʦʨʘʙʣʝʡ.  ʆʧʨʝʜʝʣʠʪʝ 

ʤʠʥʠʤʘʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʵʥʝʨʛʠʠ ʚʦʜʳ, ʧʨʦʰʝʜʰʝʡ ʯʝʨʝʟ ʰʣʶʟ ʧʨʠ ʧʨʦʭʦʜʝ  20 ʢʦʨʘʙʣʝʡ (12 

ʚʥʠʟ ʧʦ ʪʝʯʝʥʠʶ ʠ 8 ʚʚʝʨʭ ʧʦ ʪʝʯʝʥʠʶ). ʇʨʠʥʷʪʴ ʧʣʦʪʥʦʩʪʴ ʚʦʜʳ ʨʘʚʥʦʡ 1000 ʢʛ/ʤ
3
, ʫʩʢʦʨʝʥʠʝ ʩʚʦʙʦʜʥʦʛʦ 

ʧʘʜʝʥʠʷ ʨʘʚʥʳʤ 10 ʤ/ʩ
2
, ʚʦʜʦʠʟʤʝʱʝʥʠʝʤ ʢʦʨʘʙʣʝʡ ʧʨʝʥʝʙʨʝʯʴ. ɿʘʧʠʰʠʪʝ ʦʪʚʝʪ ʚ ʛʠʛʘʜʞʦʫʣʷʭ. 
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