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ɿʘʥʷʪʠʝ 1. ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʠʥʜʫʢʮʠʷ. 

I. ɺʦʧʨʦʩʳ (ʧʦʚʪʦʨʠʤ ʤʘʪʝʤʘʪʠʢʫ): 

1. ʊʨʦʝ ʞʜʫʥʦʚ ʠʛʨʘʶʪ ʚ ʥʘʩʪʦʣʴʥʳʡ ʪʝʥʥʠʩ, ʧʨʠʯʝʤ ʞʜʫʥ, ʧʨʦʠʛʨʘʚʰʠʡ ʧʘʨʪʠʶ, 
ʫʩʪʫʧʘʝʪ ʤʝʩʪʦ ʞʜʫʥʫ, ʥʝ ʫʯʘʩʪʚʦʚʘʚʰʝʤʫ ʚ ʥʝʡ. ɺ ʠʪʦʛʝ ʦʢʘʟʘʣʦʩʴ, ʯʪʦ ʧʝʨʚʳʡ 

ʞʜʫʥ ʩʳʛʨʘʣ 10 ʧʘʨʪʠʡ, ʚʪʦʨʦʡ ï 21. ʉʢʦʣʴʢʦ ʧʘʨʪʠʡ ʩʳʛʨʘʣ ʪʨʝʪʠʡ 

ʞʜʫʥ?  ʆʪʚʝʪ. 11 ʧʘʨʪʠʡ. 

2. ʇʦʩʣʝ ʢʘʞʜʦʡ ʩʪʠʨʢʠ ʦʙʲʝʤ ʢʫʩʢʘ ʤʳʣʘ ʫʤʝʥʴʰʘʝʪʩʷ ʥʘ 20%. ʇʦʩʣʝ ʩʢʦʣʴʢʠʭ 
ʩʪʠʨʦʢ ʦʥ ʫʤʝʥʴʰʠʪʩʷ ʥʝ ʤʝʥʝʝ ʯʝʤ ʚʪʨʦʝ? 5 

3. ʋ ʧʷʪʠ ʢʨʝʩʪʴʷʥ ʝʩʪʴ 10 ʦʚʝʮ. ʋ ʀʚʘʥʘ ʚ ʜʚʘ ʨʘʟʘ ʤʝʥʴʰʝ, ʯʝʤ ʫ ʇʝʪʨʘ, ʫ ʗʢʦʚʘ 
ʚ ʨʘʟʘ ʤʝʥʴʰʝ ʯʝʤ ʫ ʀʚʘʥʘ. ʄʠʭʘʠʣ ʠʤʝʝʪ ʚ ʜʚʘ ʨʘʟʘ ʙʦʣʴʰʝ ʦʚʝʮ, ʯʝʤ ʗʢʦʚ, ʘ 

ɻʝʨʘʩʠʤ ï ʚʯʝʪʚʝʨʦ ʤʝʥʴʰʝ, ʯʝʤ ʇʝʪʨ. ʉʢʦʣʴʢʦ ʦʚʝʮ ʫ ʀʚʘʥʘ? 2 

4. ʆʩʪʘʧ ʠ ʂʠʩʘ ʨʘʟʜʝʣʠʣʠ ʤʝʞʜʫ ʩʦʙʦʡ ʚʳʨʫʯʢʫ. ʆʩʪʘʧ ʧʦʜʫʤʘʣ, ʯʪʦ ʝʩʣʠ ʙʳ ʦʥ 
ʚʟʷʣ ʥʘ 40% ʙʦʣʴʰʝ, ʪʦ ʜʦʣʷ ʂʠʩʳ ʫʤʝʥʴʰʠʣʘʩʴ ʙʳ ʥʘ 60%. ʂʘʢ ʠʟʤʝʥʠʣʘʩʴ ʙʳ 

ʜʦʣʷ ʂʠʩʳ, ʝʩʣʠ ʙʳ ʆʩʪʘʧ ʚʟʷʣ ʩʝʙʝ ʥʘ 50% ʙʦʣʴʰʝ? ʋʤʝʥʴʰʠʣʘʩʴ ʥʘ 75% 

5. ɺ ʜʚʫʭ ʤʘʛʘʟʠʥʘʭ ʤʦʣʦʢʦ ʩʪʦʠʣʦ ʦʜʠʥʘʢʦʚʦ. ɺ ʧʝʨʚʦʤ ʦʥʦ ʧʦʜʝʰʝʚʝʣʦ ʥʘ 40%, 
ʘ ʚʦ ʚʪʦʨʦʤ - ʩʥʘʯʘʣʘ ʥʘ 20%, ʘ ʟʘʪʝʤ ʥʘ 25%. ɺ ʢʘʢʦʤ ʠʟ ʤʘʛʘʟʠʥʦʚ ʤʦʣʦʢʦ 

ʪʝʧʝʨʴ ʜʝʰʝʚʣʝ? ʆʜʠʥʘʢʦʚʦ. 

II.  ɿʘʜʘʯʠ (ʙʣʠʮ): 

1. ɼʣʠʥʥʳʡ ʪʦʥʢʠʡ ʨʫʣʦʥ ʦʙʦʝʚ ʨʘʩʢʘʪʘʥ ʚ ʣʠʩʪ ʠ ʣʝʞʠʪ ʥʘ ʨʦʚʥʦʤ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʧʦʣʫ. ɼʣʠʥʘ ʨʫʣʦʥʘ x, ʰʠʨʠʥʘ ǎ, ʪʦʣʱʠʥʘ h, ʧʣʦʪʥʦʩʪʴ ɟ. ʂ 

ʢʦʥʮʫ ʨʫʣʦʥʘ ʧʨʠʢʣʝʠʣʠ ʪʨʫʙʢʫ ʤʘʩʩʳ M. ʊʨʫʙʢʫ ʨʝʟʢʦ ʪʦʣʢʥʫʣʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʯʝʛʦ ʦʥʘ ʧʦʢʘʪʠʣʘʩʴ, ʚʝʩʴ ʨʫʣʦʥ ʧʣʦʪʥʦ 

ʥʘʤʦʪʘʣʩʷ ʥʘ ʪʨʫʙʢʫ ʠ ʚ ʵʪʦʪ ʤʦʤʝʥʪ ʜʚʠʞʝʥʠʝ 

ʧʨʝʢʨʘʪʠʣʦʩʴ. ʏʝʤʫ ʨʘʚʥʘ ʥʘʯʘʣʴʥʘʷ 

ʢʠʥʝʪʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ ʪʨʫʙʢʠ? ɺʥʝʰʥʠʡ ʜʠʘʤʝʪʨ ʪʨʫʙʢʠ ʥʠʯʪʦʞʝʥ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʜʠʘʤʝʪʨʦʤ ʥʘʤʦʪʘʚʰʝʛʦʩʷ ʥʘ ʥʝʝ ʨʫʣʦʥʘ, ʘ ʩʘʤ ʨʫʣʦʥ ʥʝʨʘʩʪʷʞʠʤ, 

ʥʦ ʠʟʛʠʙʘʝʪʩʷ ʙʝʟ ʫʩʠʣʠʷ. ɽʢ = (M + ɟxhǎ)gã(xh/ˊ) 

2. ɼʚʝ ʰʘʡʙʳ ʤʘʩʩʘʤʠ m = 0,01 ʢʛ ʠ M = 0,05 ʢʛ ʩʚʷʟʘʥʳ ʧʨʫʞʠʥʦʡ 

ʞʝʩʪʢʦʩʪʠ k = 30 ʅ/ʤ ʠ ʜʣʠʥʦʡ ǎ0 = 18 ʩʤ. ʇʨʫʞʠʥʘ ʩʞʘʪʘ ʚ 

ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ ʥʘ ʚʝʣʠʯʠʥʫ ȹ. ʐʘʡʙʘ ʤʘʩʩʦʡ m ʥʘʭʦʜʠʪʩʷ ʥʘ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʅʠʪʴ ʧʝʨʝʞʠʛʘʶʪ. 

¶ ʇʨʠ ʢʘʢʦʡ ʤʘʢʩʠʤʘʣʴʥʦʡ ʜʣʠʥʝ ǎ ʥʠʪʠ ʦʥʘ ʥʝ ʧʨʦʚʠʩʘʝʪ ʧʨʠ 

ʥʘʯʘʣʴʥʦʤ ʩʞʘʪʠʠ? 

¶ ʇʨʠ ʢʘʢʦʤ ʤʠʥʠʤʘʣʴʥʦʤ ʥʘʯʘʣʴʥʦʤ ʩʞʘʪʠʠ ʧʨʫʞʠʥʳ ȹʦʪʨ 

ʧʦʩʣʝ ʧʝʨʝʞʠʛʘʥʠʷ ʥʠʪʠ ʧʨʦʠʟʦʡʜʝʪ ʦʪʨʳʚ ʥʠʞʥʝʡ ʰʘʡʙʳ ʦʪ 

ʧʦʚʝʨʭʥʦʩʪʠ? ʆʪʚʝʪ:16,33 ʩʤ; 3,67 ʩʤ  

3. ɼʚʘ ʪʝʣʘ ʜʚʠʞʫʪʩʷ ʩ ʦʜʠʥʘʢʦʚʳʤʠ ʩʢʦʨʦʩʪʷʤʠ ʚʜʦʣʴ ʦʜʥʦʡ ʧʨʷʤʦʡ, ʥʘʭʦʜʷʩʴ 

ʥʘ ʥʝʢʦʪʦʨʦʤ ʨʘʩʩʪʦʷʥʠʠ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ʊʝʣʘ ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʘʯʠʥʘʶʪ 

ʫʩʢʦʨʷʪʴʩʷ: ʧʝʨʝʜʥʝʝ - ʩ ʧʦʩʪʦʷʥʥʳʤ ʫʩʢʦʨʝʥʠʝʤ a1, ʟʘʜʥʝʝ ï 

ʩ ʧʦʩʪʦʷʥʥʳʤ ʫʩʢʦʨʝʥʠʝʤ a2 (a2 > a1). ɺ ʤʦʤʝʥʪ ʚʩʪʨʝʯʠ ʪʝʣ 

ʠʭ ʩʢʦʨʦʩʪʠ ʨʘʚʥʳ ɡ ʠ 2ɡ. ʅʘʡʪʠ ʩʢʦʨʦʩʪʴ ʪʝʣ ʠ ʨʘʩʩʪʦʷʥʠʝ 

ʤʝʞʜʫ ʥʠʤʠ ʜʦ ʥʘʯʘʣʘ ʫʩʢʦʨʝʥʠʷ.  

III.  ɺ ʟʘʤʢʥʫʪʦʤ ʧʨʦʚʦʜʷʱʝʤ ʢʦʥʪʫʨʝ ʚʦʟʥʠʢʘʝʪ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢ ʧʨʠ ʚʩʷʢʦʤ 
ʠʟʤʝʥʝʥʠʠ ʯʠʩʣʘ ʣʠʥʠʡ ʤʘʛʥʠʪʥʦʡ ʠʥʜʫʢʮʠʠ, ʧʨʦʥʠʟʳʚʘʶʱʠʭ ʧʦʚʝʨʭʥʦʩʪʴ, 

ʦʛʨʘʥʠʯʝʥʥʫʶ ʵʪʠʤ ʢʦʥʪʫʨʦʤ (ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʠʥʜʫʢʮʠʷ). ʄʘʛʥʠʪʥʳʡ ʧʦʪʦʢ: 
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ʊʨʠ ʩʧʦʩʦʙʘ ʠʟʤʝʥʝʥʠʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʪʦʢʘ (ʠʟʤʝʥʝʥʠʝ B, S ʠ ) ʠ ʪʨʠ 

ʩʧʦʩʦʙʘ ʧʦʣʫʯʝʥʠʷ ʠʥʜʫʢʮʠʦʥʥʦʛʦ ʪʦʢʘ. ɸ ʝʩʪʴ ʣʠ ʯʝʪʚʝʨʪʳʡ (ʜʚʠʞʝʥʠʝ 

ʧʨʦʚʦʜʥʠʢʘ ʚ ʤʘʛʥʠʪʥʦʤ ʧʦʣʝ)? ʇʨʘʚʠʣʦ ʃʝʥʮʘ. ʂʘʢʦʚ ʬʠʟʠʯʝʩʢʠʡ ʩʤʳʩʣ ʟʥʘʢʘ 

"-" ʚ ʬʦʨʤʫʣʝ ʜʣʷ ʕɼʉ ʠʥʜʫʢʮʠʠ? 

IV.  ɿʘʜʘʯʠ (ʙʣʠʮ):  

1. ʀʟ ʜʚʫʭ ʦʜʠʥʘʢʦʚʳʭ ʧʨʦʚʦʜʥʠʢʦʚ ʠʟʛʦʪʦʚʠʣʠ ʜʚʘ ʢʦʥʪʫʨʘ ï ʢʚʘʜʨʘʪʥʳʡ ʠ 

ʢʨʫʛʦʚʦʡ. ʆʙʘ ʢʦʥʪʫʨʘ ʧʦʤʝʱʝʥʳ ʚ ʦʜʥʦʡ ʧʣʦʩʢʦʩʪʠ ʚ ʠʟʤʝʥʷʶʱʝʝʩʷ ʩʦ 

ʚʨʝʤʝʥʝʤ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ. ɺ ʢʨʫʛʦʚʦʤ ʢʦʥʪʫʨʝ ʠʥʜʫʮʠʨʫʝʪʩʷ ʧʦʩʪʦʷʥʥʳʡ ʪʦʢ I1 

= 0,4 ɸ. ʅʘʡʪʠ ʩʠʣʫ ʪʦʢʘ ʚ ʢʚʘʜʨʘʪʥʦʤ ʢʦʥʪʫʨʝ. 0,51 ɸ 

2. ʂʘʢʦʡ ʪʦʢ ʠʜʝʪ ʯʝʨʝʟ ʘʤʧʝʨʤʝʪʨ, ʧʨʠʩʦʝʜʠʥʝʥʥʳʡ ʢ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤ 

ʨʝʣʴʩʘʤ, ʢʦʛʜʘ ʢ ʥʝʤʫ ʩʦ ʩʢʦʨʦʩʪʴʶ 72 ʢʤ/ʯ ʧʨʠʙʣʠʞʘʝʪʩʷ ʧʦʝʟʜ? ɺʝʨʪʠʢʘʣʴʥʘʷ 

ʩʦʩʪʘʚʣʷʶʱʘʷ ʠʥʜʫʢʮʠʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ɿʝʤʣʠ 50 ʤʢʊʣ. ʉʦʧʨʦʪʠʚʣʝʥʠʝ 

ʘʤʧʝʨʤʝʪʨʘ ʨʘʚʥʦ 100 ʆʤ. ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʨʝʣʴʩʘʤʠ 1,2 ʤ. ʈʝʣʴʩʳ ʩʯʠʪʘʪʴ 

ʠʟʦʣʠʨʦʚʘʥʥʳʤʠ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʠ ʦʪ ʟʝʤʣʠ. 12 ʤʢɸ 

3. ɻʣʘʚʥʳʡ ʨʝʘʢʪʦʨ ʈʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ ʢʨʝʡʩʝʨʘ ʧʝʨʝʜʘʝʪ ʵʥʝʨʛʠʶ ʚʩʝʤ ʦʩʪʘʣʴʥʳʤ 
ʩʠʩʪʝʤʘʤ ʯʝʨʝʟ ʜʣʠʥʥʳʡ ʧʨʷʤʦʡ ʧʨʦʚʦʜ, ʧʦ ʢʦʪʦʨʦʤʫ ʪʝʯʝʪ ʪʦʢ 1000 ɸ. ʈʷʜʦʤ ʩ 

ʧʨʦʚʦʜʦʤ ʥʘʭʦʜʠʪʩʷ ʧʨʷʤʦʫʛʦʣʴʥʘʷ ʢʨʳʰʢʘ ʩʦ ʩʪʦʨʦʥʘʤʠ 50 ʠ 70 ʩʤ. ʂʨʳʰʘ 

ʧʦʚʝʨʥʫʪʘ ʪʘʢ, ʯʪʦ ʧʨʦʚʦʜ ʥʘʭʦʜʠʪʩʷ ʚ ʝʝ ʧʣʦʩʢʦʩʪʠ. ʆʧʨʝʜʝʣʠʪʝ ʤʘʛʥʠʪʥʳʡ 

ʧʦʪʦʢ, ʧʨʦʥʠʟʚrʘʶʱʠʡ ʢʨʳʰʢʫ. ʈʘʩʩʪʦʷʥʠʝ ʦʪ ʙʣʠʞʥʝʡ ʪʦʯʢʠ ʢʨʳʰʢʠ ʜʦ 

ʧʨʦʚʦʜʘ 20 ʩʤ, ʜʘʣʴʥʝʡ ï 90 ʩʤ. ɿʘʚʠʩʠʪ ʣʠ ʤʘʛʥʠʪʥʳʡ ʧʦʪʦʢ ʦʪ ʦʨʠʝʥʪʘʮʠʠ 

ʢʨʳʰʢʠ? 0,337Ŀ10
-4
 ɺʙ, 0,47Ŀ10

-4
 ɺʙ. 

V. ʆʣʠʤʧʠʘʜʘ. 

1. ʊʦʢ ʚ ʢʘʪʫʰʢʝ ʥʘʨʘʩʪʘʝʪ ʣʠʥʝʡʥʦ ʦʪ ʥʫʣʷ ʜʦ 5 ɸ ʟʘ 9 ʩ. ɿʘ ʵʪʦ ʚʨʝʤʷ ʚ 

ʧʨʦʚʦʜʷʱʝʤ ʢʦʣʴʮʝ, ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʚʙʣʠʟʠ ʢʘʪʫʰʢʠ, ʚʳʜʝʣʷʝʪʩʷ 0,5 ɼʞ 

ʪʝʧʣʦʪʳ. ʂʘʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ ʚʳʜʝʣʠʪʩʷ ʚ ʢʦʣʴʮʝ, ʝʩʣʠ ʪʦʢ ʚ ʢʘʪʫʰʢʝ 

ʙʫʜʝʪ ʚʦʟʨʘʩʪʘʪʴ ʣʠʥʝʡʥʦ ʦʪ ʥʫʣʷ ʜʦ 10 ɸ ʟʘ 3 ʩ? 12 ɼʞ 

2. ʈʘʤʢʘ ʩ 300 ʯʠʩʣʦʤ ʚʠʪʢʦʚ ʠ ʧʣʦʱʘʜʴʶ 200 ʩʤ
2
  ʤʦʞʝʪ ʚʨʘʱʘʪʴʩʷ ʥʘ ʦʩʠ, 

ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʩʨʝʜʠʥʫ ʨʘʤʢʠ. ʈʘʤʢʘ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʦʜʥʦʨʦʜʥʦʤ 

ʤʘʛʥʠʪʥʦʤ ʧʦʣʝ ʩ ʠʥʜʫʢʮʠʝʡ 0,8 ʊʣ ʪʘʢ, ʯʪʦ ʧʣʦʩʢʦʩʪʴ ʨʘʤʢʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ 

ʥʘʧʨʘʚʣʝʥʠʶ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ. ɿʘ ʚʨʝʤʷ 0,15 ʩ ʨʘʤʢʫ ʧʦʚʦʨʘʯʠʚʘʝʪ ʤʝʭʘʥʠʟʤ ʩ 

ʂʇɼ = 65%  ʥʘ ʫʛʦʣ 60
0
 ʛʨʘʜʫʩʦʚ. ʈʘʤʢʘ ʟʘʤʢʥʫʪʘ ʥʘʢʦʨʦʪʢʦ, ʝʸ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

13 ʆʤ. ʆʧʨʝʜʝʣʠʪʝ: 

1) ʚʝʣʠʯʠʥʫ ʠʟʤʝʥʝʥʠʷ ʧʦʪʦʢʘ ʟʘ ʚʨʝʤʷ ʧʦʚʦʨʦʪʘ, ʠ ʚʝʣʠʯʠʥʫ ʦʙʨʘʟʫʶʱʝʡʩʷ 
ʕɼʉ; - 8 ʤɺʙ, 16 ɺ 

2) ʟʘʨʷʜ, ʢʦʪʦʨʳʡ ʧʨʦʪʝʯʝʪ ʯʝʨʝʟ ʨʘʤʢʫ ʧʨʠ ʧʦʚʦʨʦʪʝ, ʠ ʚʝʣʠʯʠʥʫ 

ʦʙʨʘʟʫʶʱʝʛʦʩʷ ʪʦʢʘ; 0,185 ʂʣ, 1,23 ɸ 

3) ʚʝʣʠʯʠʥʫ ʨʘʩʩʝʠʚʘʝʤʦʡ ʵʥʝʨʛʠʠ, ʠ ʨʘʙʦʪʫ, ʢʦʪʦʨʫʶ ʧʨʦʠʟʚʝʣ ʤʝʭʘʥʠʟʤ 
ʧʦʚʦʨʦʪʘ. ɸ' = 2,95 ɼʞ, ɸ = 4,54 ɼʞ, Q  = 1,59 ɼʞ 

3. ʇʨʦʚʦʣʦʯʥʦʝ ʢʦʣʴʮʦ ʨʘʜʠʫʩʘ r, ʦʙʣʘʜʘʶʱʝʝ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ R, 
ʥʘʭʦʜʠʪʩʷ ʚ ʦʜʥʦʨʦʜʥʦʤ ʤʘʛʥʠʪʥʦʤ ʧʦʣʝ. ʃʠʥʠʠ ʠʥʜʫʢʮʠʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ 

a
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ʧʣʦʩʢʦʩʪʠ ʢʦʣʴʮʘ, ʘ ʤʦʜʫʣʴ ʠʟʤʝʥʷʝʪʩʷ ʧʦ ʛʘʨʤʦʥʠʯʝʩʢʦʤʫ ʟʘʢʦʥʫ B = B0 cos 

(ɤt). ʀʥʜʫʢʪʠʚʥʦʩʪʴ ʢʦʣʴʮʘ ʧʨʝʥʝʙʨʝʞʠʤʦ ʤʘʣʘ. ʆʧʨʝʜʝʣʠʪʝ ʤʘʢʩʠʤʘʣʴʥʦʝ 

ʟʥʘʯʝʥʠʝ ʩʠʣʳ ʥʘʪʷʞʝʥʠʷ ʢʦʣʴʮʘ. Tmax = B0
2
ˊr

3
ɤ/2R. 

ɺʦʧʨʦʩʳ (ʙʣʠʮ): 

1. ʂʘʢ ʩʣʝʜʫʝʪ ʦʨʠʝʥʪʠʨʦʚʘʪʴ ʧʨʦʚʦʣʦʯʥʫʶ ʨʘʤʢʫ ʚ ʦʜʥʦʨʦʜʥʦʤ ʤʘʛʥʠʪʥʦʤ 

ʧʦʣʝ, ʯʪʦʙʳ ʤʘʛʥʠʪʥʳʡ ʧʦʪʦʢ ʯʝʨʝʟ ʦʛʨʘʥʠʯʝʥʥʫʶ ʝʶ ʧʦʚʝʨʭʥʦʩʪʴ ʙʳʣ: ʘ) 

ʨʘʚʝʥ ʥʫʣʶ; ʙ) ʤʘʢʩʠʤʘʣʝʥ ʧʦ ʤʦʜʫʣʶ ʠ ʦʪʨʠʮʘʪʝʣʝʥ; ʚ) ʤʘʢʩʠʤʘʣʝʥ; ʛ) ʨʘʚʝʥ 

ʧʦʣʦʚʠʥʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ? 

2. ʇʨʠ ʧʦʚʦʨʦʪʝ ʢʘʪʫʰʢʠ ʥʘ 1800
 ʚ ʤʘʛʥʠʪʥʦʤ ʧʦʣʝ ɿʝʤʣʠ, ʛʘʣʴʚʘʥʦʤʝʪʨ 

ʨʝʛʠʩʪʨʠʨʫʝʪ ʪʦʢ. ʇʦʯʝʤʫ?  

3. ʂʘʢʠʤʠ ʪʨʝʤʷ ʩʧʦʩʦʙʘʤʠ ʤʦʞʥʦ ʠʟʤʝʥʠʪʴ ʤʘʛʥʠʪʥʳʡ ʧʦʪʦʢ, ʧʨʦʥʠʟʳʚʘʶʱʠʡ 
ʟʘʤʢʥʫʪʳʡ ʢʦʥʪʫʨ? 

4. ʈʘʤʢʘ ʧʣʦʱʘʜʴʶ 0,5 ʤ2
 ʨʘʩʧʦʣʦʞʝʥʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʩʠʣʦʚʳʤ ʣʠʥʠʷʤ 

ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʩ ʠʥʜʫʢʮʠʝʡ 0,02 ʊʣ. ʅʘʡʪʠ ʠʟʤʝʥʝʥʠʝ ʤʘʛʥʠʪʥʦʛʦ ʧʦʪʦʢʘ 

ʧʨʠ ʧʦʚʦʨʦʪʝ ʨʘʤʢʠ ʥʘ 60Ü. ʆʪʚʝʪ. ī 5 ẗ10
ī3

 ɺʙ. 

5. ʀʟʦʣʠʨʦʚʘʥʥʦʝ ʩʚʝʨʭʧʨʦʚʦʜʷʱʝʝ ʢʦʣʴʮʦ, ʧʦ ʢʦʪʦʨʦʤʫ ʪʝʯʸʪ ʪʦʢ, ʠʟʛʠʙʘʝʪʩʷ ʚ 
ʜʚʝ ʦʢʨʫʞʥʦʩʪʠ ʚ ʚʠʜʝ ʚʦʩʴʤʝʨʢʠ ʠ ʟʘʪʝʤ ʩʢʣʘʜʳʚʘʝʪʩʷ ʚʜʚʦʝ. ʂʘʢ ʤʝʥʷʝʪʩʷ 

ʪʦʢ ʚ ʢʦʣʴʮʝ? ʄʘʛʥʠʪʥʳʡ ʧʦʪʦʢ ʥʝ ʠʟʤʝʥʠʪʩʷ, ʪʦʢ ʚ ʢʦʣʴʮʝ ʦʩʪʘʥʝʪʩʷ ʧʨʝʞʥʠʤ. 

6. ʂʦʣʴʮʦ ʠʟ ʩʚʝʨʭʧʨʦʚʦʜʥʠʢʘ ʥʘʭʦʜʠʪʩʷ ʚʙʣʠʟʠ ʧʦʩʪʦʷʥʥʦʛʦ ʤʘʛʥʠʪʘ ʠ 

ʧʨʦʥʠʟʳʚʘʝʪʩʷ ʤʘʛʥʠʪʥʳʤ ʧʦʪʦʢʦʤ ʌ. ʊʦʢʘ ʚ ʢʦʣʴʮʝ ʥʝʪ. ʂʘʢʠʤ ʙʫʜʝʪ 

ʤʘʛʥʠʪʥʳʡ ʧʦʪʦʢ ʯʝʨʝʟ ʵʪʦ ʢʦʣʴʮʦ, ʝʩʣʠ ʫʙʨʘʪʴ ʤʘʛʥʠʪ? ʥʝ ʠʟʤʝʥʠʪʩʷ 

7. ʏʝʤʫ ʙʳʣ ʨʘʚʝʥ ʧʦʪʦʢ, ʧʨʦʥʠʟʳʚʘʶʱʠʡ ʟʘʤʢʥʫʪʳʡ ʢʦʥʪʫʨ, ʚ ʢʦʥʮʝ ʧʷʪʦʡ 

ʩʝʢʫʥʜʳ, ʝʩʣʠ ʧʨʠ ʝʛʦ ʣʠʥʝʡʥʦʤ ʠʟʤʝʥʝʥʠʠ ʚʦʣʴʪʤʝʪʨ ʚ ʢʦʥʪʫʨʝ ʧʦʢʘʟʳʚʘʣ +7 

ɺ ʚ ʪʝʯʝʥʠʝ ʜʚʫʭ ʩʝʢʫʥʜ, ʥʘʯʠʥʘʷ ʩ ʪʨʝʪʴʝʡ, ʢʦʛʜʘ ʟʥʘʯʝʥʠʝ ʧʦʪʦʢʘ ʙʳʣʦ 15 

ɺʙ? 1 ɺʙ 

8. ɼʣʷ ʫʥʠʯʪʦʞʝʥʠʷ ʢʦʨʘʙʣʝʡ ʧʨʠʤʝʥʷʣʠʩʴ ʤʠʥʳ ʩ ʠʥʜʫʢʮʠʦʥʥʳʤ ʚʟʨʳʚʘʪʝʣʝʤ, 
ʦʩʥʦʚʥʳʤ ʵʣʝʤʝʥʪʦʤ ʢʦʪʦʨʦʛʦ ʷʚʣʷʣʘʩʴ ʢʘʪʫʰʢʘ, ʥʘʤʦʪʘʥʥʘʷ ʥʘ ʧʦʩʪʦʷʥʥʳʡ 

ʤʘʛʥʠʪ. ʆʙʲʷʩʥʠʪʝ ʧʨʠʥʮʠʧ ʝʛʦ ʜʝʡʩʪʚʠʷ. 

9. ʇʨʦʚʦʣʦʯʥʳʡ ʢʦʥʪʫʨ ʚ ʚʠʜʝ ʢʚʘʜʨʘʪʘ ʩʦ ʩʪʦʨʦʥʦʡ 10 ʩʤ ʨʘʩʧʦʣʦʞʝʥ ʚ 
ʤʘʛʥʠʪʥʦʤ ʧʦʣʝ ʪʘʢ, ʯʪʦ ʧʣʦʩʢʦʩʪʴ ʢʦʥʪʫʨʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʣʠʥʠʷʤ 

ʦʜʥʦʨʦʜʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʩ ʠʥʜʫʢʮʠʝʡ 2 ʊʣ. ʅʘ ʢʘʢʦʡ ʫʛʦʣ ʥʘʜʦ 

ʧʦʚʝʨʥʫʪʴ ʧʣʦʩʢʦʩʪʴ ʢʦʥʪʫʨʘ, ʯʪʦʙʳ ʠʟʤʝʥʝʥʠʝ ʤʘʛʥʠʪʥʦʛʦ ʧʦʪʦʢʘ ʩʦʩʪʘʚʠʣʦ 

10 ʤɺʙ? 

10. ʇʦʯʝʤʫ ʚʦ ʚʨʝʤʷ ʩʦʣʥʝʯʥʦʡ ʙʫʨʠ ʤʦʛʫʪ ʧʦʚʨʝʞʜʘʪʴʩʷ ʵʥʝʨʛʦʩʠʩʪʝʤʳ ʠ 
ʚʦʟʥʠʢʘʪʴ ʧʦʤʝʭʠ ʧʨʠ ʪʝʣʝʬʦʥʥʦʡ ʩʚʷʟʠ? 

ʈʘʟʥʦʝ 

1. ʂʘʪʫʰʢʘ, ʠʤʝʶʱʘʷ ʬʦʨʤʫ ʨʘʚʥʦʩʪʦʨʦʥʥʝʛʦ ʪʨʝʫʛʦʣʴʥʠʢʘ, ʧʦʤʝʱʝʥʘ ʚ 

ʦʜʥʦʨʦʜʥʦʝ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʩ ʠʥʜʫʢʮʠʝʡ 0,06 ʊʣ, ʥʘʧʨʘʚʣʝʥʠʝ ʣʠʥʠʡ ʢʦʪʦʨʦʡ 

ʩʦʩʪʘʚʣʷʝʪ ʫʛʦʣ 30
0
 ʩ ʧʝʨʧʝʥʜʠʢʫʣʷʨʦʤ ʢ ʧʣʦʩʢʦʩʪʠ ʢʘʪʫʰʢʠ. ɽʩʣʠ ʧʨʠ 

ʨʘʚʥʦʤʝʨʥʦʤ ʫʤʝʥʴʰʝʥʠʠ ʤʘʛʥʠʪʥʦʡ ʠʥʜʫʢʮʠʠ ʜʦ ʥʫʣʷ 

ʟʘ ʚʨʝʤʷ 0,03 ʩ ʚ ʨʘʤʢʝ ʠʥʜʫʮʠʨʫʝʪʩʷ ʕɼʉ 30 ʤɺ, ʪʦ ʯʝʤʫ 

ʨʘʚʥʘ ʜʣʠʥʘ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʨʘʤʢʠ? 

2. ɼʣʠʥʥʳʡ ʧʨʷʤʦʡ ʧʨʦʚʦʜʥʠʢ ʠ ʧʨʷʤʦʫʛʦʣʴʥʘʷ ʨʘʤʢʘ 

ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʦʜʥʦʡ ʧʣʦʩʢʦʩʪʠ ʪʘʢ, ʯʪʦ ʜʚʝ ʩʪʦʨʦʥʳ 

ʨʘʤʢʠ ʧʘʨʘʣʣʝʣʴʥʳ ʧʨʦʚʦʜʥʠʢʫ. ɹʣʠʞʘʡʰʘʷ ʢ ʧʨʦʚʦʜʫ 
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ʩʪʦʨʦʥʘ ʨʘʤʢʠ ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ a = 4 ʩʤ ʦʪ ʥʝʛʦ. ɿʘʚʠʩʠʤʦʩʪʴ ʩʠʣʳ 

ʪʦʢʘ I, ʪʝʢʫʱʝʛʦ ʧʦ ʧʨʷʤʦʤʫ ʧʨʦʚʦʜʫ, ʦʪ ʚʨʝʤʝʥʠ I = 3 ɸ(1-0,5 ʩ
-1
t), ʨʘʟʤʝʨʳ 

ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʨʘʤʢʠ b = 6 cʤ ʠ c = 5 ʩʤ.   

1) ʦʧʨʝʜʝʣʠʪʝ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʚʨʝʤʝʥʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʪʦʢʘ ʯʝʨʝʟ ʧʨʷʤʦʫʛʦʣʴʥʫʶ 

ʨʘʤʢʫ; 0,275Ŀ10
-7
(1-0,5t) ɺʙ 

2) ʦʧʨʝʜʝʣʠʪʝ ʕɼʉ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʠʥʜʫʢʮʠʠ, ʚʦʟʥʠʢʘʶʱʝʡ ʚ 

ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʨʘʤʢʝ; 0,14Ŀ10
-7
 ɺ 

3) ʦʧʨʝʜʝʣʠʪʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʨʘʤʢʠ (ʜʠʘʤʝʪʨ ʧʨʦʚʦʣʦʢʠ ʨʘʤʢʠ d = 1 ʤʤ ʠ 
ʤʘʪʝʨʠʘʣ ʥʠʢʝʣʴ); 2,0Ŀ10

-2
 ʆʤ 

4) ʦʧʨʝʜʝʣʠʪʝ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʚʨʝʤʝʥʠ ʠʥʜʫʢʮʠʦʥʥʦʛʦ ʪʦʢʘ Ii, ʪʝʢʫʱʝʛʦ ʚ 

ʧʨ̫ʤʦʫʛʦʣʴʥʦʡ ʨʘʤʢʝ; 0,7 ʤʢɸ 

5) ʦʧʨʝʜʝʣʠʪʝ, ʢʘʢʦʡ ʧʦ ʚʝʣʠʯʠʥʝ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʟʘʨʷʜ ʧʨʦʡʜʝʪ ʧʦ 

ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʨʘʤʢʝ ʟʘ ʧʝʨʚʳʝ t1 = 1 ʩ. 0,7 ʤʢʂʣ 

ʆʣʠʤʧʠʘʜʘ.  

1. ʄʫʨʘʚʝʡ ʩʪʘʨʪʫʝʪ ʩ ʥʘʯʘʣʴʥʦʡ ʩʢʦʨʦʩʪʴʶ ὺ0 = 2 ʩʤùʩ ʠ ʜʚʠʞʝʪʩʷ ʧʦ ʥʝʢʦʪʦʨʦʡ 

ʪʨʘʝʢʪʦʨʠʠ. ɿʘ ʢʘʢʦʝ ʚʨʝʤʷ † ʤʫʨʘʚʝʡ ʧʨʦʡʜʝʪ ʧʝʨʚʳʡ ʤʝʪʨ ʩʚʦʝʛʦ ʧʫʪʠ (S = 1 
ʤ), ʝʩʣʠ ʚ ʧʨʦʮʝʩʩʝ ʜʚʠʞʝʥʠʷ ʤʦʜʫʣʴ ʝʛʦ ʩʢʦʨʦʩʪʠ ὺ ʟʘʚʠʩʠʪ ʦʪ ʧʨʦʡʜʝʥʥʦʛʦ 
ʧʫʪʠ x ʧʦ ʟʘʢʦʥʫ: ὺ(ὼ) = ὺ0/(1+Ὧὼ), ʛʜʝ Ὧ = 1 ʤī1

? 75 ʩ. 

2. ʂʦʦʨʜʠʥʘʪʳ ʤʘʪʝʨʠʘʣʴʥʦʡ ʪʦʯʢʠ, ʜʚʠʞʫʱʝʡʩʷ ʥʘ ʧʣʦʩʢʦʩʪʠ, ʠʟʤʝʥʷʶʪʩʷ ʧʦ 
ʟʘʢʦʥʫ: ʭ = 3t

2
, ʫ = 4t. ʆʧʨʝʜʝʣʠʪʝ: ʫʨʘʚʥʝʥʠʝ ʪʨʘʝʢʪʦʨʠʠ ʫ(ʭ); ʩʢʦʨʦʩʪʴ ɡ ʠ 

ʫʩʢʦʨʝʥʠʝ  ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t0 = 1 ʩ, ʢʘʩʘʪʝʣʴʥʦʝ Ű ʠ ʥʦʨʤʘʣʴʥʦʝ ʥ 

ʫʩʢʦʨʝʥʠʝ ʪʦʯʢʠ ʚ ʵʪʦʪ ʞʝ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ, ʘ ʪʘʢʞʝ ʨʘʜʠʫʩ ʢʨʠʚʠʟʥʳ 

ʪʨʘʝʢʪʦʨʠʠ R. 
3

4
ʭ

ʫ Ö= , 7,21 ʤ/ʩ, 6 ʤ/ʩ
2
, Ű = 4,99 ʤ/ʩ

2
, ʥ = 3,33 ʤ/ʩ2, R = 15,62 

ʤ. 

3. ʂʘʤʝʥʴ ʙʨʦʩʘʶʪ ʩ ʙʘʰʥʠ ʚʳʩʦʪʦʡ Ὤ0 ʩ ʥʘʯʘʣʴʥʦʡ ʩʢʦʨʦʩʪʴʶ ὺ0. ʅʘʡʜʠʪʝ ʚʨʝʤʷ 

† ʧʦʣʝʪʘ ʢʘʤʥʷ ʜʦ ʤʦʤʝʥʪʘ ʧʘʜʝʥʠʷ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʟʝʤʣʠ. ʇʦʜ 

ʢʘʢʠʤ ʫʛʣʦʤ  ʢ ʛʦʨʠʟʦʥʪʫ ʥʘʜʦ ʙʨʦʩʠʪʴ ʢʘʤʝʥʴ, ʯʪʦʙʳ ʜʘʣʴʥʦʩʪʴ ʝʛʦ ʧʦʣʝʪʘ 

ʙʳʣʘ ʤʘʢʩʠʤʘʣʴʥʦʡ? ʏʝʤʫ ʨʘʚʥʘ ʵʪʘ ʤʘʢʩʠʤʘʣʴʥʘʷ ʜʘʣʴʥʦʩʪʴ ʧʦʣʝʪʘ ʢʘʤʥʷ? 

4. ʂʘʤʝʥʴ ʙʨʦʰʝʥ ʩ ʚʝʨʪʠʢʘʣʴʥʦʡ ʙʘʰʥʠ ʪʘʢ, ʯʪʦ ʜʘʣʴʥʦʩʪʴ ʝʛʦ ʧʦʣʝʪʘ 

ʤʘʢʩʠʤʘʣʴʥʘ. ʅʘʡʜʠʪʝ ʚʨʝʤʷ ʧʦʣʝʪʘ ʢʘʤʥʷ, ʝʩʣʠ ʪʦʯʢʘ ʧʘʜʝʥʠʷ 

ʢʘʤʥʷ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʟʝʤʣʠ ʦʪʩʪʦʠʪ ʦʪ ʪʦʯʢʠ 

ʙʨʦʩʘʥʠʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ Ὓ = 80 ʤ. ʆʪʚʝʪ: ὸ = ã 2Ὓ Ὣ = 4 ʩ. 

5. ɺ ʪʦʥʢʦʡ Uïʦʙʨʘʟʥʦʡ ʪʨʫʙʢʝ ʧʦʩʪʦʷʥʥʦʛʦ ʩʝʯʝʥʠʷ ʥʘʭʦʜʠʪʩʷ ʚʦʜʘ ʠ 

ʨʪʫʪʴ ʦʜʠʥʘʢʦʚʳʭ ʦʙʲʝʤʦʚ. ɼʣʠʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʯʘʩʪʠ ʪʨʫʙʢʠ ǎ = 

40 ʩʤ. ʊʨʫʙʢʫ ʨʘʩʢʨʫʪʠʣʠ ʚʦʢʨʫʛ ʢʦʣʝʥʘ ʩ ʚʦʜʦʡ, ʠ ʦʢʘʟʘʣʦʩʴ, ʯʪʦ 

ʫʨʦʚʥʠ ʞʠʜʢʦʩʪʝʡ ʚ ʪʨʫʙʢʘʭ ʦʜʠʥʘʢʦʚʳ ʠ ʨʘʚʥʳ h = 25 ʩʤ. ʇʨʝʥʝʙʨʝʛʘʷ 

ʵʬʬʝʢʪʦʤ ʩʤʘʯʠʚʘʥʠʷ, ʦʧʨʝʜʝʣʠʪʝ ʧʝʨʠʦʜ ʊ ʚʨʘʱʝʥʠʷ ʪʨʫʙʢʠ. ʊ = 1ʩ 
 

ɿʘʥʷʪʠʝ 2. ɺʠʭʨʝʚʦʝ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ 

I. ɺʦʧʨʦʩʳ (ʙʣʠʮ): 

1. ʆʙʲʷʩʥʠʪʝ ʢʘʯʝʩʪʚʝʥʥʦ, ʢʘʢ ʧʨʘʚʠʣʦ ʃʝʥʮʘ ʩʚʷʟʘʥʦ ʩ ʟʘʢʦʥʦʤ ʩʦʭʨʘʥʝʥʠʷ 
ʵʥʝʨʛʠʠ. 

a a a

a a
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2. ʆʧʨʝʜʝʣʠʪʝ ʥʘʧʨʘʚʣʝʥʠʝ ʠʥʜʫʢʮʠʦʥʥʦʛʦ ʪʦʢʘ ʚ ʢʦʣʴʮʝ, ʢ ʢʦʪʦʨʦʤʫ 

ʧʨʠʙʣʠʞʘʝʪʩʷ ʶʞʥʳʡ ʧʦʣʶʩ ʤʘʛʥʠʪʘ. 

3. ʅʘ ʨʠʩʫʥʢʝ ʠʟʦʙʨʘʞʝʥʳ ʧʨʦʚʦʜʥʠʢʠ 
ʦʜʠʥʘʢʦʚʦʡ ʜʣʠʥʳ, ʥʦ ʨʘʟʥʦʡ ʬʦʨʤʳ, 

ʧʦʤʝʰʝʥʥʳʝ ʚ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʩʠʣʦʚʳʤ ʣʠʥʠʷʤ. 

ʏʝʨʝʟ ʢʘʢʦʡ ʟʘʤʢʥʫʪʳʡ ʢʦʥʪʫʨ 

ʤʘʛʥʠʪʥʳʡ ʧʦʪʦʢ ʤʘʢʩʠʤʘʣʝʥ? 3 

4. ʇʦʯʝʤʫ ʢʦʣʴʮʦ ʠʟ ʩʚʝʨʭʧʨʦʚʦʜʥʠʢʘ ʧʘʨʠʪ ʥʘʜ ʤʘʛʥʠʪʦʤ? 

5. ʇʦ ʇ-ʦʙʨʘʟʥʦʤʫ ʧʨʦʚʦʜʥʠʢʫ ʧʝʨʝʤʝʱʘʝʪʩʷ ʩ ʧʦʩʪʦʷʥʥʦʡ ʩʢʦʨʦʩʪʴʶ ɡ ʧʦʜ 

ʜʝʡʩʪʚʠʝʤ ʩʠʣʳ F ʟʘʤʳʢʘʶʱʘʷ ʧʨʦʚʦʜ ʧʝʨʝʤʳʯʢʘ. ʂʦʥʪʫʨ ʥʘʭʦʜʠʪʩʷ ʚ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʤ ʝʛʦ ʧʣʦʩʢʦʩʪʠ ʦʜʥʦʨʦʜʥʦʤ ʤʘʛʥʠʪʥʦʤ ʧʦʣʝ ʩ ʠʥʜʫʢʮʠʝʡ B. 

ʏʝʤʫ ʨʘʚʥʘ ʩʠʣʘ F, ʝʩʣʠ ʚ ʢʦʥʪʫʨʝ ʚʳʜʝʣʷʝʪʩʷ ʢʘʞʜʫʶ ʩʝʢʫʥʜʫ ʢʦʣʠʯʝʩʪʚʦ 

ʪʝʧʣʦʪʳ Q. F = Q/ɡ 

6. ʇʦ ʧʨʷʤʦʣʠʥʝʡʥʦʤʫ ʨʝʣʴʩʦʚʦʤʫ ʧʫʪʠ, ʠʟʦʣʠʨʦʚʘʥʥʦʤʫ ʦʪ ʟʝʤʣʠ, ʨʘʚʥʦʤʝʨʥʦ 
ʠʜʝʪ ʧʦʝʟʜ. ɺ ʢʘʢʦʤ-ʪʦ ʤʝʩʪʝ ʦʙʘ ʨʝʣʴʩʘ ʟʘʤʢʥʫʪʳ ʥʘ ʛʘʣʴʚʘʥʦʤʝʪʨ. ɹʫʜʫʪ ʣʠ 

ʠʟʤʝʥʷʪʴʩʷ ʧʦʢʘʟʘʥʠʷ ʛʘʣʴʚʘʥʦʤʝʪʨʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʧʨʠʙʣʠʞʘʝʪʩʷ 

ʧʦʝʟʜ ʢ ʛʘʣʴʚʘʥʦʤʝʪʨʫ ʠʣʠ ʫʜʘʣʷʝʪʩʷ ʦʪ ʥʝʛʦ?  

7. ʂʘʢʠʝ ʧʨʝʚʨʘʱʝʥʠʷ ʵʥʝʨʛʠʠ ʧʨʦʠʩʭʦʜʷʪ ʧʨʠ ʚʚʝʜʝʥʠʠ ʤʘʛʥʠʪʘ ʚ ʟʘʤʢʥʫʪʦʝ 
ʧʨʦʚʦʜʷʱʝʝ ʢʦʣʴʮʦ? 

8. ɺ ʥʘʢʦʨʦʪʢʦ ʟʘʤʢʥʫʪʫʶ ʢʘʪʫʰʢʫ ʚʜʚʠʛʘʶʪ ʤʘʛʥʠʪ: ʦʜʠʥ ʨʘʟ ʙʳʩʪʨʦ, ʘ ʜʨʫʛʦʡ 
ï ʤʝʜʣʝʥʥʦ. ɺ ʢʘʢʦʤ ʩʣʫʯʘʝ ʯʝʨʝʟ ʢʘʪʫʰʢʫ ʧʨʦʪʝʯʝʪ ʙʦʣʴʰʠʡ ʟʘʨʷʜ? ɺ ʢʘʢʦʤ 

ʩʣʫʯʘʝ ʚ ʢʘʪʫʰʢʝ ʚʳʜʝʣʠʪʩʷ ʙʦʣʴʰʝ ʪʝʧʣʘ?  

9. ɻʦʨʠʟʦʥʪʘʣʴʥʘʷ ʢʨʫʛʣʘʷ ʨʘʤʢʘ ʥʘʭʦʜʠʪʩʷ ʚ ʤʘʛʥʠʪʥʦʤ ʧʦʣʝ, ʥʘʧʨʘʚʣʝʥʥʦʤ 

ʚʝʨʪʠʢʘʣʴʥʦ ʚʚʝʨʭ. ʂʘʢʠʤ ʙʫʜʝʪ ʥʘʧʨʘʚʣʝʥʠʝ ʠʥʜʫʢʮʠʦʥʥʦʛʦ ʪʦʢʘ ʧʨʠ 

ʥʘʙʣʶʜʝʥʠʠ ʨʘʤʢʠ ʩʚʝʨʭʫ, ʝʩʣʠ ʧʦʣʝ ʫʤʝʥʴʰʘʝʪʩʷ ʩʦ ʚʨʝʤʝʥʝʤ?  

10. ʆʧʨʝʜʝʣʠʪʴ ʥʘʧʨʘʚʣʝʥʠʝ ʠʥʜʫʢʮʠʦʥʥʦʛʦ ʪʦʢʘ ʚ ʩʣʝʜʫʶʱʝʤ ʦʧʳʪʝ. ʆʩʴ ʧʨʷʤʦʛʦ 

ʧʦʩʪʦʷʥʥʦʛʦ ʤʘʛʥʠʪʘ ʨʘʩʧʦʣʦʞʝʥʘ ʚʜʦʣʴ ʤʘʛʥʠʪʥʦʛʦ ʤʝʨʠʜʠʘʥʘ. ʅʘʜ ʤʘʛʥʠʪʦʤ, 

ʧʘʨʘʣʣʝʣʴʥʦ ʝʤʫ ʧʦʜʚʝʰʝʥ ʧʨʷʤʦʣʠʥʝʡʥʳʡ ʧʨʦʚʦʜ. ʄʘʛʥʠʪ ʙʳʩʪʨʦ ʧʦʚʦʨʘʯʠʚʘʶʪ ʥʘ 90
0
 

ʩʝʚʝʨʥʳʤ ʧʦʣʶʩʦʤ ʥʘ ʚʦʩʪʦʢ. 
II.  ɿʘʜʘʯʠ (ʙʣʠʮ): 

1. ʂʘʪʫʰʢʘ, ʠʤʝʶʱʘʷ ʬʦʨʤʫ ʨʘʚʥʦʩʪʦʨʦʥʥʝʛʦ ʪʨʝʫʛʦʣʴʥʠʢʘ, ʧʦʤʝʱʝʥʘ ʚ 

ʦʜʥʦʨʦʜʥʦʝ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʩ ʠʥʜʫʢʮʠʝʡ 0,06 ʊʣ, ʥʘʧʨʘʚʣʝʥʠʝ ʣʠʥʠʡ ʢʦʪʦʨʦʡ 

ʩʦʩʪʘʚʣʷʝʪ ʫʛʦʣ 30
0
 ʩ ʧʝʨʧʝʥʜʠʢʫʣʷʨʦʤ ʢ ʧʣʦʩʢʦʩʪʠ ʢʘʪʫʰʢʠ. ɽʩʣʠ ʧʨʠ 

ʨʘʚʥʦʤʝʨʥʦʤ ʫʤʝʥʴʰʝʥʠʠ ʤʘʛʥʠʪʥʦʡ ʠʥʜʫʢʮʠʠ ʜʦ ʥʫʣʷ ʟʘ ʚʨʝʤʷ 0,03 ʩ ʚ ʨʘʤʢʝ 

ʠʥʜʫʮʠʨʫʝʪʩʷ ʕɼʉ 30 ʤɺ, ʪʦ ʯʝʤʫ ʨʘʚʥʘ ʜʣʠʥʘ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʨʘʤʢʠ? 0,2 ʤ 

2. ʄʝʜʥʦʝ ʢʦʣʴʮʦ ʠʟ ʧʨʦʚʦʜʘ ʜʠʘʤʝʪʨʦʤ 2 ʤʤ ʨʘʩʧʦʣʦʞʝʥʦ ʚ ʦʜʥʦʨʦʜʥʦʤ 

ʤʘʛʥʠʪʥʦʤ ʧʦʣʝ, ʠʥʜʫʢʮʠʷ ʢʦʪʦʨʦʛʦ ʤʝʥʷʝʪʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ 1,09 ʊʣ/ʩ. 

ʇʣʦʩʢʦʩʪʴ ʢʦʣʴʮʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʚʝʢʪʦʨʫ ʤʘʛʥʠʪʥʦʡ ʠʥʜʫʢʮʠʠ. ʏʝʤʫ ʨʘʚʝʥ 

ʜʠʘʤʝʪʨ ʢʦʣʴʮʘ, ʝʩʣʠ ʚ ʥʝʤ ʚʦʟʥʠʢʘʝʪ ʪʦʢ 10 ɸ? 0,2 ʤ 

III.  ʂʘʢʦʝ ʧʦʣʝ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʜʚʠʞʝʥʠʝ ʩʚʦʙʦʜʥʳʭ ʟʘʨʷʞʝʥʥʳʭ ʯʘʩʪʠʮ ʚ 

ʧʨʦʚʦʜʥʠʢʝ, ʝʩʣʠ ʦʥ ʥʝʧʦʜʚʠʞʝʥ? ɹʘʪʘʨʝʡʢʘ?! ʕʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ! . ɸ 

ʤʘʛʥʠʪʥʦʝ?! ʅʝʪ! .sinauBqFʄ =   ɽʩʣʠ , ʪʦ Fʤ = 0. ʕʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢ ʚ 

ʥʝʧʦʜʚʠʞʥʦʤ ʢʦʥʪʫʨʝ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʪʦʣʴʢʦ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ, ʢʦʪʦʨʦʝ ʚ 

ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʩʦʟʜʘʝʪʩʷ ʧʝʨʝʤʝʥʥʳʤ ʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ. ʀʟʤʝʥʷʶʱʝʝʩʷ ʩʢʚʦʟʴ 

EqFʵ
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ʜʘʥʥʳʡ ʢʦʥʪʫʨ (ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʧʨʦʩʪʨʘʥʩʪʚʘ) ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʤʘʛʥʠʪʥʦʝ 

ʧʦʣʝ ʧʦʨʦʞʜʘʝʪ ʚ ʦʢʨʫʞʘʶʱʝʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʚʠʭʨʝʚʦʝ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ.  

ʆʩʦʙʝʥʥʦʩʪʠ ʧʦʣʷ: 
¶ ʉʠʣʦʚʳʝ ʣʠʥʠʠ ʟʘʤʢʥʫʪʳ (ʚʠʭʨʝʚʦʝ ʧʦʣʝ). 

¶ ʅʘʧʨʘʚʣʝʥʠʝ ʚʠʭʨʝʚʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʦʙʨʘʟʫʝʪ ʣʝʚʳʡ ʚʠʥʪ ʩ ʥʘʨʘʩʪʘʶʱʠʤ ʚʝʢʪʦʨʦʤ 

. 

¶ ɿʘʤʢʥʫʪʳʡ ʧʨʦʚʦʜʷʱʠʡ ʢʦʥʪʫʨ, ʤʘʛʥʠʪʥʳʡ ʧʦʪʦʢ ʩʢʚʦʟʴ ʢʦʪʦʨʳʡ ʠʟʤʝʥʷʝʪʩʷ, ʷʚʣʷʝʪʩʷ 

ʠʩʪʦʯʥʠʢʦʤ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ.  

¶ ʕʥʝʨʛʝʪʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʩʪʦʯʥʠʢʘ ʪʦʢʘ - ʕɼʉ. ʕɼʉ ʠʥʜʫʢʮʠʠ ʦʙʫʩʣʦʚʣʝʥʘ ʨʘʙʦʪʦʡ 

ʚʠʭʨʝʚʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ, ʧʦʵʪʦʤʫ ʜʣʷ ʣʶʙʦʛʦ ʢʦʥʪʫʨʘ: 

                                              ʕʥʝʨʛʠʷ, ʩʦʦʙʱʘʝʤʘʷ ʟʘʨʷʜʫ, 

ʯʝʨʧʘʝʪʩʷ ʦʪ ʠʩʪʦʯʥʠʢʘ, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʟʤʝʥʝʥʠʝ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ. 

IV.  ɿʘʜʘʯʠ:  

1. ʂʚʘʜʨʘʪʥʘʷ ʧʨʦʚʦʣʦʯʥʘʷ ʨʘʤʢʘ ʩʦ ʩʪʦʨʦʥʦʡ 40 ʩʤ ʣʝʞʠʪ ʥʘ ʩʪʦʣʝ. ʃʠʥʠʠ 
ʠʥʜʫʢʮʠʠ ʦʜʥʦʨʦʜʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ ʧʣʦʩʢʦʩʪʠ ʨʘʤʢʠ. 

ʄʦʜʫʣʴ ʠʥʜʫʢʮʠʠ ʵʪʦʛʦ ʧʦʣʷ ʟʘ ʚʨʝʤʷ Ű = 10 ʩ ʨʘʚʥʦʤʝʨʥʦ ʫʙʳʚʘʝʪ ʦʪ ɺ = 1 ʊʣ 

ʜʦ ʥʫʣʷ. ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʚʠʪʢʘ ʛ = 0,5 ʢʆʤ. ʆʧʨʝʜʝʣʠʪʝ ʨʘʙʦʪʫ, ʢʦʪʦʨʫʶ 

ʩʦʚʝʨʰʘʝʪ ʚʠʭʨʝʚʦʝ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ ʚ ʨʘʤʢʝ ʟʘ ʵʪʦ ʚʨʝʤʷ. 5,12 ʤʢɼʞ 

2. ʀʥʜʫʢʮʠʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʚʥʫʪʨʠ ʮʠʣʠʥʜʨʘ ʨʘʜʠʫʩʘ 8 ʩʤ ʚʦʟʨʘʩʪʘʝʪ ʩʦ 

ʚʨʝʤʝʥʝʤ ʧʦ ʟʘʢʦʥʫ ɺ =  (ʢʦʵʬʬʠʮʠʝʥʪ  = 10
-4
 ʊʣ/ʩ

2
). ʄʘʛʥʠʪʥʦʝ ʧʦʣʝ 

ʥʘʧʨʘʚʣʝʥʦ ʚʜʦʣʴ ʦʩʠ ʮʠʣʠʥʜʨʘ. ʏʝʤʫ ʨʘʚʥʘ ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʚʠʭʨʝʚʦʛʦ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 0,1 ʤ ʦʪ ʦʩʠ ʮʠʣʠʥʜʨʘ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t1 

= 1 ʩ; t2 = 4 ʩ? 0,8 ʤʢɺ/ʤ, 3,2 ʤʢɺ/ʤ 

V. ʆʣʠʤʧʠʘʜʘ. 

1. ɿʘʨʷʜ Q ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʸʥ ʧʦ ʪʦʥʢʦʤʫ ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʤʫ ʢʦʣʴʮʫ ʤʘʩʩʦʡ 

ʄ, ʣʝʞʘʱʝʤʫ ʥʘ ʛʣʘʜʢʦʡ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ. ʂʦʣʴʮʦ ʥʘʭʦʜʠʪʩʷ ʚ 

ʦʜʥʦʨʦʜʥʦʤ ʤʘʛʥʠʪʥʦʤ ʧʦʣʝ ʩ ʠʥʜʫʢʮʠʝʡ ɺ, ʤʘʛʥʠʪʥʳʝ ʣʠʥʠʠ ʥʘʧʨʘʚʣʝʥʳ 

ʚʝʨʪʠʢʘʣʴʥʦ. ʆʧʨʝʜʝʣʠʪʝ ʫʛʣʦʚʫʶ ʩʢʦʨʦʩʪʴ, ʢʦʪʦʨʫʶ ʧʨʠʦʙʨʝʪʸʪ ʢʦʣʴʮʦ ʧʦʩʣʝ 

ʚʳʢʣʶʯʝʥʠʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ. 
m

QB

2
=w  

2. ʀʟʦʣʠʨʦʚʘʥʥʳʡ ʤʝʪʘʣʣʠʯʝʩʢʠʡ ʜʠʩʢ ʧʦʤʝʱʝʥ ʚ ʦʜʥʦʨʦʜʥʦʝ 

ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ. ʆʩʴ ʜʠʩʢʘ ʩʦʚʧʘʜʘʝʪ ʩ ʥʘʧʨʘʚʣʝʥʠʝʤ ʩʠʣʦʚʳʭ 

ʣʠʥʠʡ ʠʥʜʫʢʮʠʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ. ʇʦʪʦʢ ʚʝʢʪʦʨʘ ʠʥʜʫʢʮʠʠ 

ʯʝʨʝʟ ʧʣʦʩʢʦʩʪʴ ʜʠʩʢʘ ʩʦʩʪʘʚʣʷʝʪ 0,02 ɺʙ. ʆʧʨʝʜʝʣʠʪʴ ʕɼʉ 

ʠʥʜʫʢʮʠʠ ʤʝʞʜʫ  ʮʝʥʪʨʦʤ ʠ ʢʨʘʝʤ ʜʠʩʢʘ, ʚʦʟʥʠʢʘʶʱʫʶ ʧʨʠ 

ʝʛʦ ʚʨʘʱʝʥʠʠ ʩ ʯʘʩʪʦʪʦʡ 50 ɻʮ. 1ɺ 

3. ʅʘ ʜʣʠʥʥʦʤ ʪʦʥʢʦʩʪʝʥʥʦʤ ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʤ ʮʠʣʠʥʜʨʝ ʨʘʜʠʫʩʘ R, 

ʜʣʠʥʳ L ḻ R ʠ ʤʘʩʩʳ M ʨʘʟʤʝʱʸʥ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʟʘʨʷʜ 

ʦʜʠʥʘʢʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʧʣʦʪʥʦʩʪʴʶ ů. ʎʠʣʠʥʜʨ ʤʦʞʝʪ 

ʩʚʦʙʦʜʥʦ (ʙʝʟ ʪʨʝʥʠʷ) ʚʨʘʱʘʪʴʩʷ ʚʦʢʨʫʛ ʩʚʦʝʡ ʦʩʠ ʧʦʜ ʜʝʡʩʪʚʠʝʤ 

ʛʨʫʟʘ ʤʘʩʩʳ m, ʧʦʜʚʝʰʝʥʥʦʛʦ ʥʘ ʥʝʚʝʩʦʤʦʡ ʥʠʪʠ, ʥʘʤʦʪʘʥʥʦʡ ʥʘ 

ʮʠʣʠʥʜʨ. ʆʧʨʝʜʝʣʠʪʝ ʫʩʢʦʨʝʥʠʝ ʛʨʫʟʘ.  

ɺʦʧʨʦʩʳ (ʙʣʠʮ): 
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1. ʏʪʦ ʧʨʦʠʟʦʡʜʝʪ ʚ ʢʦʣʴʮʝ, ʢʦʛʜʘ ʚ ʥʝʛʦ ʚʚʝʜʫʪ ʤʘʛʥʠʪ, ʝʩʣʠ ʢʦʣʴʮʦ ʩʜʝʣʘʥʦ ʠʟ: ʘ) 
ʜʠʵʣʝʢʪʨʠʢʘ; ʙ) ʧʨʦʚʦʜʥʠʢʘ; ʚ) ʩʚʝʨʭʧʨʦʚʦʜʥʠʢʘ? 

2. ʂʘʢʠʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʷʚʣʝʥʠʷ ʤʦʛʫʪ ʧʨʦʠʩʭʦʜʠʪʴ ʧʨʠ ʜʚʠʞʝʥʠʠ ʩʧʫʪʥʠʢʘ ʚ 
ʟʝʤʥʦʤ ʤʘʛʥʠʪʥʦʤ ʧʦʣʝ? 

3. ʄʝʪʘʣʣʠʯʝʩʢʠʡ ʰʘʨʠʢ, ʧʦʜʚʝʰʝʥʥʳʡ ʥʘ ʥʠʪʠ ʢ ʰʪʘʪʠʚʫ, ʩʦʚʝʨʰʘʝʪ ʢʦʣʝʙʘʥʠʷ. 

ʂʘʢ, ʥʝ ʧʨʠʢʘʩʘʷʩʴ ʢ ʰʘʨʠʢʫ, ʫʩʢʦʨʠʪʴ ʟʘʪʫʭʘʥʠʝ ʢʦʣʝʙʘʥʠʡ? 

4. ʆʜʠʥʘʢʦʚʦʝ ʣʠ ʚʨʝʤʷ ʧʦʪʨʘʪʠʪ ʤʘʛʥʠʪ ʥʘ ʧʘʜʝʥʠʝ ʚʥʫʪʨʠ ʫʟʢʦʡ ʤʝʜʥʦʡ ʪʨʫʙʳ ʠ 
ʨʷʜʦʤ ʩ ʥʝʡ? (ɺ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʤʘʛʥʠʪ ʥʝ ʢʘʩʘʝʪʩʷ ʪʨʫʙʳ.) 

5. ʉʧʫʪʥʠʢʠ ʥʘ ʛʝʦʩʪʘʮʠʦʥʘʨʥʦʡ ʦʨʙʠʪʝ ʚʩʝ ʞʝ ʪʝʨʷʶʪ ʩʢʦʨʦʩʪʴ ʠʟ-ʟʘ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ ɿʝʤʣʠ. ʇʦʯʝʤʫ? 

6. ʇʦʯʝʤʫ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʚʥʫʪʨʠ ʩʚʝʨʭʧʨʦʚʦʜʥʠʢʘ ʚʩʝʛʜʘ ʨʘʚʥʦ ʥʫʣʶ? 

7. ʂʘʢ ʧʝʨʝʤʝʱʘʝʪʩʷ ʧʦ ʨʝʣʴʩʘʤ ʧʦʝʟʜ ʥʘ ʤʘʛʥʠʪʥʦʡ ʧʦʜʫʰʢʝ? 

8. ɺ ʯʝʤ ʦʪʣʠʯʠʝ ʚʠʭʨʝʚʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʦʪ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʦʛʦ? 

9. ʅʘ ʚʝʨʪʠʢʘʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʢʘʪʫʰʢʝ ʣʝʞʠʪ ʤʝʪʘʣʣʠʯʝʩʢʘʷ ʤʦʥʝʪʘ. ʇʦʯʝʤʫ 
ʦʥʘ ʥʘʛʨʝʚʘʝʪʩʷ, ʢʦʛʜʘ ʧʦ ʢʘʪʫʰʢʝ ʪʝʯʝʪ ʧʝʨʝʤʝʥʥʳʡ ʪʦʢ, ʠ ʦʩʪʘʝʪʩʷ ʭʦʣʦʜʥʦʡ 

ð ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ ʪʦʢʝ?  

10. ʇʦʯʝʤʫ ʠʟʤʝʥʝʥʠʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ɿʝʤʣʠ ʚʦ ʚʨʝʤʷ ʩʦʣʥʝʯʥʳʭ ʚʩʧʳʰʝʢ 

ʛʝʥʝʨʠʨʫʶʪ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʪʦʢʠ ʚ ʩʦʣʝʥʦʡ ʚʦʜʝ, ʣʠʪʦʩʬʝʨʝ ɿʝʤʣʠ, ʣʠʥʠʷʭ 

ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ ʠ ʜʨʫʛʠʭ ʧʨʦʚʦʜʥʠʢʘʭ? 

11. ʇʝʨʝʯʠʩʣʠʪʝ ʨʝʘʣʴʥʳʝ ʩʧʦʩʦʙʳ ʣʝʚʠʪʘʮʠʠ. 

ʈʘʟʥʦʝ 

1. ʊʝʨʤʦʧʘʨʘ ʩ ʕɼʉ 12 ʤɺ ʧʦʜʢʣʶʯʝʥʘ ʢ ʤʝʜʥʦʤʫ ʢʦʣʴʮʫ ʜʠʘʤʝʪʨʦʤ 
30 ʩʤ. ɺ ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʚʢʣʶʯʘʝʪʩʷ ʦʜʥʦʨʦʜʥʦʝ 

ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʩ ʚʝʢʪʦʨʦʤ ʠʥʜʫʢʮʠʠ ɺ
C

 ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʤ 

ʧʣʦʩʢʦʩʪʠ ʢʦʣʴʮʘ, ʥʘʧʨʘʚʣʝʥʥʳʤ ʥʘ ʥʘʩ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ. 

ʀʥʜʫʢʮʠʷ ʧʦʣʷ ʥʘʨʘʩʪʘʝʪ ʩʦ ʩʢʦʨʦʩʪʴʶ 0,2 ʊʣ/ʩ. ɺʦ ʩʢʦʣʴʢʦ ʨʘʟ 

ʠʟʤʝʥʠʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ, ʚʳʜʝʣʷʶʱʝʝʩʷ ʚ ʢʦʣʴʮʝ ʚ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ? 4,7 

2. ʇʣʦʩʢʠʡ ʧʨʦʚʦʣʦʯʥʳʡ ʚʠʪʦʢ, ʠʤʝʶʱʠʡ ʧʣʦʱʘʜʴ S ʠ ʩʦʧʨʦʪʠʚʣʝʥʠʝ R, 

ʥʘʭʦʜʠʪʩʷ ʚ ʦʜʥʦʨʦʜʥʦʤ ʤʘʛʥʠʪʥʦʤ ʧʦʣʝ ʩ ʠʥʜʫʢʮʠʝʡ B, ʧʨʠʯʝʤ ʚʝʢʪʦʨ 

ʤʘʛʥʠʪʥʦʡ ʠʥʜʫʢʮʠʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʝʥ  ʧʣʦʩʢʦʩʪʠ ʚʠʪʢʘ. ʄʘʛʥʠʪʥʦʝ ʧʦʣʝ 

ʠʩʯʝʟʘʝʪ ʩ ʧʦʩʪʦʷʥʥʦʡ ʩʢʦʨʦʩʪʴʶ ʟʘ ʚʨʝʤʷ t. ʂʘʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ 

ʚʳʜʝʣʠʪʩʷ ʧʨʠ ʵʪʦʤ ʧʨʦʮʝʩʩʝ? 
Rt

BS
Q

2)(
=  

3. ʅʘ ʜʚʫʭ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʨʝʣʴʩʘʭ, ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ǎ = 1,0 ʤ, ʣʝʞʠʪ 

ʧʨʦʚʦʜʥʠʢ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ R = 1,0 ʆʤ, ʤʘʩʩʦʡ m = 0,5 ʢʛ. ʂʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ 

ʤʝʞʜʫ ʧʨʦʚʦʜʥʠʢʦʤ ʠ ʨʝʣʴʩʘʤʠ ɛ = 0,1. ɺʩʷ ʩʠʩʪʝʤʘ ʥʘʭʦʜʠʪʩʷ ʚ ʦʜʥʦʨʦʜʥʦʤ 

ʤʘʛʥʠʪʥʦʤ ʧʦʣʝ ʩ ʚʝʨʪʠʢʘʣʴʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʣʠʥʠʡ ʤʘʛʥʠʪʥʦʡ ʠʥʜʫʢʮʠʠ. 

ɿʥʘʯʝʥʠʝ ʤʘʛʥʠʪʥʦʡ ʠʥʜʫʢʮʠʠ B = 0,1 ʊʣ. ʈʝʣʴʩʳ ʧʦʜʢʣʶʯʘʶʪ ʢ ʠʩʪʦʯʥʠʢʫ 

ʪʦʢʘ ʩ ʕɼʉ Ů = 10 ɺ. ʇʨʝʥʝʙʨʝʛʘʷ ʚʥʫʪʨʝʥʥʠʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʠʩʪʦʯʥʠʢʘ ʠ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʨʝʣʴʩʦʚ, ʦʧʨʝʜʝʣʠʪʝ ʫʩʪʘʥʦʚʠʚʰʫʶʩʷ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ 

ʧʨʦʚʦʜʥʠʢʘ. 50 ʤ/ʩ 

ʆʣʠʤʧʠʘʜʘ.  

1. ɺ ʧʦʩʪʦʷʥʥʦʤ ʤʘʛʥʠʪʥʦʤ ʧʦʣʝ ʟʘʨʷʞʝʥʥʘʷ ʯʘʩʪʠʮʘ ʜʚʠʞʝʪʩʷ ʧʦ ʦʢʨʫʞʥʦʩʪʠ. 

ʂʦʛʜʘ ʠʥʜʫʢʮʠʶ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʩʪʘʣʠ ʫʚʝʣʠʯʠʚʘʪʴ, ʦʙʥʘʨʫʞʠʣʦʩʴ, ʯʪʦ 
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ʩʢʦʨʦʩʪʴ ʯʘʩʪʠʮʳ ʠʟʤʝʥʷʝʪʩʷ ʪʘʢ, ʯʪʦ ʧʦʪʦʢ ʚʝʢʪʦʨʘ ʤʘʛʥʠʪʥʦʡ ʠʥʜʫʢʮʠʠ ʯʝʨʝʟ 

ʧʣʦʱʘʜʴ, ʦʛʨʘʥʠʯʝʥʥʫʶ ʦʨʙʠʪʦʡ, ʦʩʪʘʸʪʩʷ ʧʦʩʪʦʷʥʥʳʤ. ʅʘʡʜʠʪʝ ʢʠʥʝʪʠʯʝʩʢʫʶ 

ʵʥʝʨʛʠʶ ʯʘʩʪʠʮʳ ɽ ʚ ʧʦʣʝ ʩ ʠʥʜʫʢʮʠʝʡ ɺ, ʝʩʣʠ ʚ ʧʦʣʝ ʩ ʠʥʜʫʢʮʠʝʡ BϚ ʝʸ 
ʢʠʥʝʪʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ ʨʘʚʥʘ EϚ. ʆʪʚ. ɽ= (ɺ/ɺ0) ɽ0 

2. ʄʫʨʘʚʝʡ ɻʦʰʘ ʪʦʨʦʧʠʣʩʷ ʫʩʧʝʪʴ ʚ ʨʦʜʥʦʡ ʤʫʨʘʚʝʡʥʠʢ ʜʦ ʟʘʢʘʪʘ ʩʦʣʥʮʘ. ʆʥ 

ʜʚʠʛʘʣʩʷ ʪʘʢ, ʯʪʦ ʤʦʜʫʣʴ ʝʛʦ ʫʩʢʦʨʝʥʠʷ ὥ ʙʳʣ ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʝʥ ʤʦʜʫʣʶ 
ʝʛʦ ʩʢʦʨʦʩʪʠ ὺ ʚ ʢʘʞʜʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ: ὥ = Ὧ/ὺ, ʛʜʝ Ὧ ï ʠʟʚʝʩʪʥʘʷ ʧʦʩʪʦʷʥʥʘʷ 
ʚʝʣʠʯʠʥʘ. ɿʘ ʢʘʢʦʝ ʚʨʝʤʷ ὸ ɻʦʰʘ ʫʚʝʣʠʯʠʪ ʩʚʦʶ ʩʢʦʨʦʩʪʴ ʦʪ ὺ1 ʜʦ ὺ2? ʀʥʪʝʛʨʘʣ  
ʆʪʚʝʪ: ὸ = ὺ2

2
īὺ1

2
/2Ὧ 

 

ɿʘʥʷʪʠʝ 3. ʗʚʣʝʥʠʝ ʩʘʤʦʠʥʜʫʢʮʠʠ 

I. ɺʦʧʨʦʩʳ (ʙʣʠʮ): 

1. ɺ ʧʝʨʝʤʝʥʥʦʝ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʧʦʤʝʱʝʥʘ ʢʘʪʫʰʢʘ ʠ ʚʠʪʦʢ. ʇʦʯʝʤʫ ʕɼʉ ʚ 
ʢʘʪʫʰʢʝ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʦʜʥʦʤ ʚʠʪʢʝ? 

2. ʇʦʣʦʩʦʚʦʡ ʤʘʛʥʠʪ ʧʦʦʯʝʨʝʜʥʦ ʚʚʦʜʠʪʩʷ ʚ ʢʦʣʴʮʝʚʳʝ ʧʨʦʚʦʜʥʠʢʠ ʨʘʟʣʠʯʥʦʛʦ 

ʨʘʜʠʫʩʘ. ʏʪʦ ʚ  r ʤʦʞʝʪʝ ʩʢʘʟʘʪʴ ʦʙ ʕɼʉ ʠʥʜʫʢʮʠʠ, ʚʦʟʥʠʢʘʶʱʝʡ ʚ 

ʧʨʦʚʦʜʥʠʢʘʭ; ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʚʠʭʨʝʚʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ; ʩʠʣʝ ʪʦʢʘ? 

3. ʆʧʨʝʜʝʣʠʪʝ ʕɼʉ ʠʥʜʫʢʮʠʠ ʚ ʢʦʥʪʫʨʝ, ʝʩʣʠ ʤʘʛʥʠʪʥʳʡ ʧʦʪʦʢ ʯʝʨʝʟ ʢʦʥʪʫʨ ʟʘ 
ʢʘʞʜʳʝ 2 ʩ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ 10 ɺʙ.  5 ɺ. 

4. ʉʧʫʪʥʠʢʠ ʥʘ ʛʝʦʩʪʘʮʠʦʥʘʨʥʦʡ ʦʨʙʠʪʝ ʚʩʝ ʞʝ ʪʝʨʷʶʪ ʩʢʦʨʦʩʪʴ ʠʟ-ʟʘ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ ɿʝʤʣʠ. ʇʦʯʝʤʫ? 

5. ʇʦʯʝʤʫ ʧʨʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʢʣʝʤʤʳ ʵʣʝʢʪʨʦʠʟʤʝʨʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ 

ʟʘʤʳʢʘʶʪ ʧʨʦʚʦʜʦʤ? 

6. ʂʘʢ ʧʝʨʝʤʝʱʘʝʪʩʷ ʧʦ ʨʝʣʴʩʘʤ ʧʦʝʟʜ ʥʘ ʤʘʛʥʠʪʥʦʡ ʧʦʜʫʰʢʝ? 

7. ʂʘʢʠʤ ʦʙʨʘʟʦʤ ʤʦʞʥʦ ʵʢʨʘʥʠʨʦʚʘʪʴ ʥʝʢʦʪʦʨʫʶ ʦʙʣʘʩʪʴ ʧʨʦʩʪʨʘʥʩʪʚʘ ʦʪ 
ʚʣʠʷʥʠʷ ʙʳʩʪʨʦʠʟʤʝʥʷʶʱʠʭʩʷ ʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ? 

8. ɺʠʭʨʝʚʦʝ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ ʠʤʝʝʪ ʩʦʚʝʨʰʝʥʥʦ ʜʨʫʛʠʝ ʩʚʦʡʩʪʚʘ ʚ ʦʪʣʠʯʠʠ ʦʪ 

ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʦʛʦ ʧʦʣʷ. ʂʘʢʠʝ? 

9. ɽʩʣʠ ʚʨʘʱʘʪʴ ʤʘʛʥʠʪ ʧʦʜ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤ ʘʣʶʤʠʥʠʝʚʳʤ ʜʠʩʢʦʤ, 

ʟʘʢʨʝʧʣʝʥʥʳʤ ʥʘ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʠ ʚʨʘʱʝʥʠʷ, ʪʦ ʦʥ ʪʦʞʝ ʥʘʯʥʝʪ ʚʨʘʱʘʪʴʩʷ. 

ʉʣʝʜʫʝʪ ʣʠ ʠʟ ʵʪʦʛʦ, ʯʪʦ ʘʣʶʤʠʥʠʡ ʧʨʠʪʷʛʠʚʘʝʪʩʷ ʤʘʛʥʠʪʦʤ? 

II.  ɿʘʜʘʯʠ (ʙʣʠʮ): 

1. ʀʟ ʧʨʦʚʦʜʘ ʜʣʠʥʦʡ 2 ʤ, ʠʤʝʶʱʝʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 5 ʆʤ, ʠʟʛʦʪʦʚʣʝʥ ʢʚʘʜʨʘʪʥʳʡ 
ʢʦʥʪʫʨ. ɺ ʦʜʥʫ ʠʟ ʩʪʦʨʦʥ ʚʢʣʶʯʝʥ ʠʩʪʦʯʥʠʢ ʩ ʕɼʉ 10 ɺ ʠ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ 2 

ʆʤ. ʂʦʥʪʫʨ ʧʦʤʝʱʝʥ ʚ ʦʜʥʦʨʦʜʥʦʝ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ, ʩʠʣʦʚʳʝ ʣʠʥʠʠ ʢʦʪʦʨʦʛʦ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ ʧʣʦʩʢʦʩʪʠ ʢʦʥʪʫʨʘ. ʄʦʜʫʣʴ ʠʥʜʫʢʮʠʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ 

ʚʦʟʨʘʩʪʘʝʪ ʧʦ ʟʘʢʦʥʫ ɺ = kt, ʛʜʝ k = 10 ʊʣ/ʩ. ʅʘʡʪʠ ʩʠʣʫ ʪʦʢʘ ʚ ʢʦʥʪʫʨʝ ʧʨʠ 

ʦʙʦʠʭ ʚʦʟʤʦʞʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʧʦʣʷ. ɺʥʫʪʨʝʥʥʠʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʠʩʪʦʯʥʠʢʘ 

ʪʦʢʘ ʧʨʝʥʝʙʨʝʯʴ. 1,79 ɸ, 1,07 ɸ. 

2. ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʧʦʩʪʦʷʥʥʦʡ ʩʠʣʳ ʧʦ ʇ-ʦʙʨʘʟʥʦʤʫ ʧʨʦʚʦʜʫ ʧʝʨʝʤʝʱʘʝʪʩʷ 

ʧʝʨʝʤʳʯʢʘ ʩʦ ʩʢʦʨʦʩʪʴʶ 0,5 ʤ/ʩ. ʂʦʥʪʫʨ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʧʨʦʚʦʜʘ ʠ ʧʝʨʝʤʳʯʢʠ, 

ʥʘʭʦʜʠʪʩʷ ʚ ʤʘʛʥʠʪʥʦʤ ʧʦʣʝ, ʩʠʣʦʚʳʝ ʣʠʥʠʠ ʢʦʪʦʨʦʛʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ ʝʛʦ 

ʧʣʦʩʢʦʩʪʠ. ɺʳʯʠʩʣʠʪʴ ʤʦʜʫʣʴ ʜʝʡʩʪʚʫʶʱʝʡ ʩʠʣʳ, ʝʩʣʠ ʚ ʢʦʥʪʫʨʝ ʚʳʜʝʣʷʝʪʩʷ ʚ 

ʩʝʢʫʥʜʫ 2 ɼʞ ʪʝʧʣʦʪʳ? 4 ʅ 
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III.  ʅʘ ʜʦʩʢʝ ʠʟʦʙʨʘʞʝʥʘ ʩʭʝʤʘ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ, ʩʦʙʨʘʥʥʦʡ ʥʘ 

ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʦʤ ʩʪʦʣʝ (ʥʘʢʘʣ ʩʣʘʙʳʡ). ɿʘʤʳʢʘʥʠʝ ʢʣʶʯʘ ʠ ʥʘʙʣʶʜʝʥʠʝ ʟʘ 

ʣʘʤʧʘʤʠ. ʇʨʠʤʝʨʥʳʝ ʛʨʘʬʠʢʠ ʥʘʨʘʩʪʘʥʠʷ ʩʠʣʳ ʪʦʢʘ ʚ ʣʘʤʧʘʭ. ʅʘʨʘʩʪʘʥʠʝ ʪʦʢʘ ʠ 

ʠʟʤʝʥʝʥʠʝ ʤʘʛʥʠʪʥʦʛʦ ʧʦʪʦʢʘ ʩʢʚʦʟʴ ʢʦʥʪʫʨ ʢʘʪʫʰʢʠ. ɺʦʟʥʠʢʥʦʚʝʥʠʝ ʕɼʉ 

ʩʘʤʦʠʥʜʫʢʮʠʠ ʠ ʠʥʜʫʢʮʠʦʥʥʦʛʦ ʪʦʢʘ ʚ ʢʘʪʫʰʢʝ, ʝʛʦ ʥʘʧʨʘʚʣʝʥʠʝ. 

 IBʌ ~~ ; ILʌN Ö=Ö ; .ILʌN DÖ=DÖ   

   

ʆʙʲʷʩʥʝʥʠʝ ʛʨʘʬʠʢʘ ʩʠʣʳ ʪʦʢʘ ʚ 

ʢʘʪʫʰʢʝ ʦʪ ʚʨʝʤʝʥʠ. 

ʀʥʜʫʢʪʠʚʥʦʩʪʴ (L) ï ʩʚʦʡʩʪʚʦ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ (ʧʨʦʚʦʜʥʠʢʘ ʠʣʠ ʢʘʪʫʰʢʠ) ʧʨʦʪʠʚʦʜʝʡʩʪʚʦʚʘʪʴ ʠʟʤʝʥʝʥʠʶ ʚ 

ʥʝʡ ʩʠʣʳ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ, ʠʟʤʝʨʷʝʤʦʝ ʦʪʥʦʰʝʥʠʝʤ ʕɼʉ ʩʘʤʦʠʥʜʫʢʮʠʠ, 

ʚʦʟʥʠʢʘʶʱʝʡ ʚ ʵʪʦʡ ʮʝʧʠ, ʢ ʩʢʦʨʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʪʦʢʘ ʚ ʥʝʡ. ɽʜʠʥʠʮʘ 

ʠʥʜʫʢʪʠʚʥʦʩʪʠ ʚ ʉʀ: [L] = [ɻʥ]. ʀʥʜʫʢʪʠʚʥʦʩʪʴ ʢʘʪʫʰʢʠ: 
?

SN
L

2

0mm= .  

ʋʩʪʘʥʦʚʣʝʥʠʝ ʪʦʢʘ ʧʨʠ ʟʘʤʳʢʘʥʠʠ ʮʝʧʠ ʩ ʢʘʪʫʰʢʦʡ 

ʧʨʦʠʩʭʦʜʠʪ ʪʝʤ ʙʳʩʪʨʝʝ, ʯʝʤ ʤʝʥʴʰʝ L ʮʝʧʠ ʠ ʙʦʣʴʰʝ ʝʸ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ R. 

ɺʦʟʥʠʢʥʦʚʝʥʠʝ ʕɼʉ ʩʘʤʦʠʥʜʫʢʮʠʠ ʧʨʠ ʨʘʟʤʳʢʘʥʠʠ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ. ʅʘʧʨʘʚʣʝʥʠʝ ʠʥʜʫʢʮʠʦʥʥʦʛʦ ʪʦʢʘ 

(ʜʝʤʦʥʩʪʨʘʮʠʷ). ʇʨʠ ʨʘʟʤʳʢʘʥʠʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ ʪʦʢ 

ʧʨʦʜʦʣʞʘʝʪ ʪʝʯʴ (ʠʥʜʫʢʮʠʦʥʥʳʡ ʪʦʢ), ʘ ʧʦʵʪʦʤʫ ʤʝʞʜʫ ʨʘʟʦʤʢʥʫʪʳʤʠ ʢʣʝʤʤʘʤʠ 

ʢʣʶʯʘ ʧʦʷʚʣʷʝʪʩʷ ʨʘʟʥʦʩʪʴ ʧʦʪʝʥʮʠʘʣʦʚ (ʥʘʧʨʷʞʝʥʠʝ). ɽʩʣʠ L = 1,1 ɻʥ, ɯ = 1 A, a 

ȹt = 10
-3
 ʩ. ʪʦ Ůʩ = 1000 ɺ.  

IV.  ɿʘʜʘʯʠ:  

1. ʏʝʨʝʟ ʢʘʪʫʰʢʫ, ʠʥʜʫʢʪʠʚʥʦʩʪʴ ʢʦʪʦʨʦʡ 200 ʤɻʥ ʧʨʦʪʝʢʘʝʪ ʪʦʢ, ʠʟʤʝʥʷʶʱʠʡʩʷ 

ʧʦ ʟʘʢʦʥʫ I = 2cos3t. ʆʧʨʝʜʝʣʠʪʴ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʕɼʉ ʩʘʤʦʠʥʜʫʢʮʠʠ. 
ʆʪʚʝʪ: Ůmax = 1,2 ɺ. 

2. ɺ ʮʝʧʠ ʠʥʜʫʢʪʠʚʥʦʩʪʴ ʢʘʪʫʰʢʠ 0,1 ɻʥ, ʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʨʝʥʝʙʨʝʞʠʤʦ ʤʘʣʦ. 
ʕɼʉ ʠʩʪʦʯʥʠʢʘ ʪʦʢʘ 12 ɺ, ʝʛʦ ʚʥʫʪʨʝʥʥʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 0,3 ʆʤ, 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʨʝʟʠʩʪʦʨʘ, ʚʢʣʶʯʝʥʥʦʛʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩ ʢʘʪʫʰʢʦʡ, 2,7 ʆʤ. 

ʂʣʶʯ ʟʘʤʳʢʘʶʪ. 1) ʅʘʡʪʠ ʩʢʦʨʦʩʪʴ ʚʦʟʨʘʩʪʘʥʠʷ ʪʦʢʘ ʩʨʘʟʫ ʧʦʩʣʝ ʟʘʤʳʢʘʥʠʷ 

ʢʣʶʯʘ. 2) ʅʘʡʪʠ ʩʢʦʨʦʩʪʴ ʚʦʟʨʘʩʪʘʥʠʷ ʪʦʢʘ ʚ ʤʦʤʝʥʪ, ʢʦʛʜʘ ʪʦʢ ʜʦʩʪʠʛʥʝʪ 1 ɸ. 

3) ʅʘʡʪʠ ʫʩʪʘʥʦʚʠʚʰʠʡʩʷ ʪʦʢ ʚ ʮʝʧʠ. 120 ɸ/ʩ, 90 ɸ/ʩ. 4 ɸ. 

3. ʇʦ ʩʦʣʝʥʦʠʜʫ, ʠʥʜʫʢʪʠʚʥʦʩʪʴ ʢʦʪʦʨʦʛʦ L ʪʝʯʝʪ ʪʦʢ ʩʠʣʦʡ I0. ʇʨʠ ʟʘʤʳʢʘʥʠʠ 
ʢʦʥʮʦʚ ʩʦʣʝʥʦʠʜʘ ʥʘʢʦʨʦʪʢʦ ʯʝʨʝʟ ʧʦʧʝʨʝʯʥʦʝ ʩʝʯʝʥʠʝ ʧʨʦʚʦʜʥʠʢʘ ʩʦʣʝʥʦʠʜʘ 

ʧʨʦʰʝʣ ʟʘʨʷʜ q . ʅʘʡʪʠ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʦʙʤʦʪʢʠ ʩʦʣʝʥʦʠʜʘ.  

V. ʆʣʠʤʧʠʘʜʘ.  

1. ʆʙʤʦʪʢʘ ʩʦʣʝʥʦʠʜʘ ʩʦʩʪʦʠʪ ʠʟ ʦʜʥʦʛʦ ʩʣʦʷ ʧʣʦʪʥʦ 

ʧʨʠʣʝʛʘʶʱʠʭ ʜʨʫʛ ʢ ʜʨʫʛʫ ʚʠʪʢʦʚ ʧʨʦʚʦʜʘ ʜʠʘʤʝʪʨʦʤ d = 0,24 ʤʤ. ɼʠʘʤʝʪʨ D 

ʩʦʣʝʥʦʠʜʘ ʨʘʚʝʥ 6,8 ʩʤ. ʇʦ ʩʦʣʝʥʦʠʜʫ ʪʝʯʝʪ ʪʦʢ I = 6 ɸ.  ʆʧʨʝʜʝʣʠʪʴ 

ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʢʪʨʠʯʝʩʪʚʘ Q ʚ ʤʢʂʣ, ʧʨʦʪʝʢʘʶʱʝʝ ʯʝʨʝʟ ʦʙʤʦʪʢʫ, ʝʩʣʠ ʢʦʥʮʳ 

ʝʝ ʟʘʤʢʥʫʪʴ ʥʘʢʦʨʦʪʢʦ. ʊʦʣʱʠʥʦʡ ʠʟʦʣʷʮʠʠ ʧʨʝʥʝʙʨʝʯʴ. ʋʜʝʣʴʥʦʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʨʦʚʦʜʘ ɟ = 2Ŀ10
-8
 ʆʤĿʤ. 1207 ʤʢʂʣ 
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2. ɺʙʣʠʟʠ ʜʣʠʥʥʦʛʦ ʧʨʷʤʦʛʦ ʧʨʦʚʦʜʘ ʩ ʪʦʢʦʤ ʨʘʩʧʦʣʦʞʝʥʘ ʢʚʘʜʨʘʪʥʘʷ ʨʘʤʢʘ ʠʟ 

ʪʦʥʢʦʛʦ ʧʨʦʚʦʜʘ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ 4,4 ʆʤ. ʇʨʦʚʦʜ ʣʝʞʠʪ ʚ ʧʣʦʩʢʦʩʪʠ ʨʘʤʢʠ ʠ 

ʧʘʨʘʣʣʝʣʝʥ ʜʚʫʤ ʝʝ ʩʪʦʨʦʥʘʤ, ʨʘʩʩʪʦʷʥʠʝ ʢʦʪʦʨʳʭ ʦʪ ʧʨʦʚʦʜʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʨʘʚʥʦ 14,8 ʩʤ ʠ 31,4 ʩʤ. ʅʘʡʪʠ ʩʠʣʫ ʪʦʢʘ ʚ ʧʨʦʚʦʜʝ, ʝʩʣʠ ʧʨʠ ʝʛʦ ʚʳʢʣʶʯʝʥʠʠ 

ʯʝʨʝʟ ʨʘʤʢʫ ʧʨʦʪʝʢ ʟʘʨʷʜ 507,2 ʤʢʂʣ. ʉʜʝʣʘʡʪʝ ʨʠʩʫʥʦʢ. 90 ʢɸ 

3. ʇʘʨʘʣʣʝʣʴʥʦ ʩʦʝʜʠʥʸʥʥʳʝ ʢʘʪʫʰʢʘ ʠʥʜʫʢʪʠʚʥʦʩʪʴʶ L ʠ ʨʝʟʠʩʪʦʨ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ R ʧʦʜʢʣʶʯʝʥʳ ʯʝʨʝʟ ʢʣʶʯ K ʢ ʙʘʪʘʨʝʝ ʩ ʕɼʉ Ů ʠ 

ʚʥʫʪʨʝʥʥʠʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ r. ɺ ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ 

ʢʣʶʯ K ʨʘʟʦʤʢʥʫʪ, ʠ ʪʦʢʘ ʚ ʮʝʧʠ ʥʝʪ. ʂʘʢʦʡ ʟʘʨʷʜ ʧʨʦʪʝʯʸʪ ʯʝʨʝʟ 

ʨʝʟʠʩʪʦʨ ʧʦʩʣʝ ʟʘʤʳʢʘʥʠʷ ʢʣʶʯʘ? ʏʝʨʝʟ ʢʘʢʦʡ ʧʨʦʤʝʞʫʪʦʢ 

ʚʨʝʤʝʥʠ  ʫʩʪʘʥʦʚʠʪʩʷ ʪʦʢ ʚ ʮʝʧʠ? ʉʦʧʨʦʪʠʚʣʝʥʠʝʤ ʢʘʪʫʰʢʠ 

ʧʨʝʥʝʙʨʝʯʴ. 
Rr

L
q

e
= . ʋ ʤʝʥʷ 
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rRL
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)( +
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ɺʦʧʨʦʩʳ (ʙʣʠʮ): 

1. ʂʘʢ ʦʧʨʝʜʝʣʠʪʴ ʠʥʜʫʢʪʠʚʥʦʩʪʴ ʜʦʩʪʘʪʦʯʥʦ ʜʣʠʥʥʦʡ ʢʘʪʫʰʢʠ, ʧʨʦʧʫʩʢʘʷ ʯʝʨʝʟ 

ʥʝʝ ʧʦʩʪʦʷʥʥʳʡ ʪʦʢ?  

2. ɽʩʣʠ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʣʘʤʧʫ ʧʦʜʢʣʶʯʠʪʴ ʧʘʨʘʣʣʝʣʴʥʦ ʢʘʪʫʰʢʝ ʠʥʜʫʢʪʠʚʥʦʩʪʠ, 
ʪʦ ʧʨʠ ʨʘʟʤʳʢʘʥʠʠ ʢʣʶʯʘ ʣʘʤʧʘ ʷʨʢʦ ʚʩʧʳʭʠʚʘʝʪ. ʇʦʯʝʤʫ? 

3. ʇʦ ʢʘʪʫʰʢʝ ʠʥʜʫʢʪʠʚʥʦʩʪʴʶ  L = 1 ɻʥ ʪʝʯʝʪ ʪʦʢ 10 ɸ. ʏʝʤʫ ʙʫʜʝʪ ʨʘʚʥʦ 
ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʨʘʟʨʳʚʝ, ʝʩʣʠ ʮʝʧʴ ʢʘʪʫʰʢʠ ʨʘʟʦʤʢʥʫʪʴ, ʟʘ 1Ŀ10

-3
 ʩ? 

4. ʂʘʢ ʩ ʧʦʤʦʱʴʶ ʣʠʥʝʡʢʠ ʠʟʤʝʨʠʪʴ ʠʥʜʫʢʪʠʚʥʦʩʪʴ ʦʜʥʦʩʣʦʡʥʦʡ ʢʘʪʫʰʢʠ ʙʝʟ 

ʩʝʨʜʝʯʥʠʢʘ? 

5. ʂʘʪʫʰʢʫ ʠʥʜʫʢʪʠʚʥʦʩʪʴʶ L = 0,3 ɻʥ ʧʦʜʢʣʶʯʘʶʪ ʢ ʠʩʪʦʯʥʠʢʫ ʩ ʕɼʉ Ů = 1,5 
ɺ. ʏʝʨʝʟ ʢʘʢʦʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ȹt ʩʠʣʘ ʪʦʢʘ ʚ ʮʝʧʠ ʙʫʜʝʪ ʨʘʚʥʘ I = 5 ɸ? 

ʆʤʠʯʝʩʢʠʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʢʘʪʫʰʢʠ ʠ ʚʥʫʪʨʝʥʥʠʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ 

ʠʩʪʦʯʥʠʢʘ ʧʨʝʥʝʙʨʝʯʴ. 1 ʩ 

6. ʈʦʪʦʨ ʨʘʙʦʪʘʶʱʝʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʛʝʥʝʨʘʪʦʨʘ ʧʨʠ ʚʨʘʱʝʥʠʠ ʚ ʤʘʛʥʠʪʥʦʤ 
ʧʦʣʝ ʩʪʘʪʦʨʘ ʠʩʧʳʪʳʚʘʝʪ (ʢʨʦʤʝ ʩʠʣ ʪʨʝʥʠʷ) ʜʝʡʩʪʚʠʝ ʪʦʨʤʦʟʷʱʠʭ ʩʠʣ. 

ʂʘʢʦʚʘ ʧʨʠʨʦʜʘ ʵʪʠʭ ʩʠʣ? ʚʦʟʥʠʢʘʝʪ ʠʥʜʫʢʮʠʦʥʥʳʡ ʪʦʢ ʠ ʩʠʣʘ ɸʤʧʝʨʘ. 

7. ɽʩʣʠ ʜʚʘ ʛʝʥʝʨʘʪʦʨʘ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʩʦʝʜʠʥʠʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʠ ʨʦʪʦʨ 
ʦʜʥʦʛʦ ʠʟ ʥʠʭ ʚʥʝʰʥʝʡ ʩʠʣʦʡ ʧʨʠʚʝʩʪʠ ʚʦ ʚʨʘʱʝʥʠʝ, ʪʦ ʙʫʜʝʪ ʚʨʘʱʘʪʴʩʷ ʠ 

ʜʨʫʛʦʡ. ʇʦʯʝʤʫ?  

8. ɺʩʝ ʨʘʟʤʝʨʳ ʢʘʪʫʰʢʠ ʫʚʝʣʠʯʠʣʠ ʚ 2 ʨʘʟʘ. ɺʦ ʩʢʦʣʴʢʦ ʨʘʟ ʠʟʤʝʥʠʣʘʩʴ ʝʝ 

ʠʥʜʫʢʪʠʚʥʦʩʪʴ? 

9. ɽʩʣʠ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʟʘʤʢʥʫʪʦʛʦ ʢʦʥʪʫʨʘ ʨʘʚʥʦ ʥʫʣʶ (ʩʚʝʨʭʧʨʦʚʦʜʥʠʢ). ʊʦ 
ʧʨʠ ʚʚʝʜʝʥʠʠ ʚ ʥʝʛʦ ʤʘʛʥʠʪʘ ʚʦʟʥʠʢʘʣ ʙʳ ʙʝʩʢʦʥʝʯʥʦ ʙʦʣʴʰʦʡ ʪʦʢ. ʇʦʯʝʤʫ 

ʵʪʦʛʦ ʥʝ ʧʨʦʠʩʭʦʜʠʪ? ʄʘʛʥʠʪʥʦʝ ʧʦʣʝ ʚ ʧʨʦʚʦʜʥʠʢʝ, ʢʦʪʦʨʳʡ ʥʘʭʦʜʠʪʩʷ ʚ 

ʩʚʝʨʭʧʨʦʚʦʜʷʱʝʤ ʩʦʩʪʦʷʥʠʠ, ʚʦʟʙʫʜʠʪʴ ʥʝʚʦʟʤʦʞʥʦ. ʇʦʯʝʤʫ? 

10. ʄʦʞʥʦ ʣʠ ʩʯʠʪʘʪʴ ʠʥʜʫʢʪʠʚʥʦʩʪʴ ʩʦʣʝʥʦʠʜʘ ʩ ʞʝʣʝʟʥʳʤ ʩʝʨʜʝʯʥʠʢʦʤ 

ʧʦʩʪʦʷʥʥʦʡ ʚʝʣʠʯʠʥʦʡ? 

11. ɺ ʥʝʢʦʪʦʨʦʡ ʮʝʧʠ ʠʤʝʝʪʩʷ ʫʯʘʩʪʦʢ, ʧʦʢʘʟʘʥʥʳʡ ʥʘ ʨʠʩʫʥʢʝ. 
ɿʥʘʷ, ʯʪʦ R = 2 ʆʤ, L = 0,001 ɻʥ ʠ ʪʦʢ I1 ʚʦʟʨʘʩʪʘʝʪ ʦʪ ʥʫʣʷ 

ʩʦ ʩʢʦʨʦʩʪʴʶ 2 ɸ/ʩ, ʥʘʡʜʠʪʝ ʪʦʢ I2.  1 ʤɸ 

12. ɺ ʧʨʦʚʦʜʥʠʢʝ ʠʥʜʫʢʪʠʚʥʦʩʪʴʶ 50 ʤɻʥ ʩʠʣʘ ʪʦʢʘ ʚ ʪʝʯʝʥʠʝ 

0,1 ʩ ʨʘʚʥʦʤʝʨʥʦ ʚʦʟʨʘʩʪʘʝʪ ʩ 5 ɸ ʜʦ ʥʝʢʦʪʦʨʦʛʦ ʢʦʥʝʯʥʦʛʦ ʟʥʘʯʝʥʠʷ. ʇʨʠ 
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ʵʪʦʤ ʚ ʧʨʦʚʦʜʥʠʢʝ ʚʦʟʙʫʞʜʘʝʪʩʷ ʕɼʉ ʩʘʤʦʠʥʜʫʢʮʠʠ, ʨʘʚʥʘʷ 5 ʤɺ. 

ʆʧʨʝʜʝʣʠʪʴ ʢʦʥʝʯʥʦʝ ʟʥʘʯʝʥʠʝ ʩʠʣʳ ʪʦʢʘ ʚ ʧʨʦʚʦʜʥʠʢʝ. 5,01 ɸ 

ʈʘʟʥʦʝ 

1. ʇʨʠ ʨʘʚʥʦʤʝʨʥʦʤ ʠʟʤʝʥʝʥʠʠ ʩʠʣʳ ʪʦʢʘ ʯʝʨʝʟ ʦʜʥʦʩʣʦʡʥʫʶ ʢʘʪʫʰʢʫ ʟʘ ʚʨʝʤʷ 

0,05 ʩ ʚ ʥʝʡ ʚʦʟʥʠʢʘʝʪ ʕɼʉ ʩʘʤʦʠʥʜʫʢʮʠʠ 0,1 ɺ. ʂʘʪʫʰʢʘ ʩʦʜʝʨʞʠʪ 1000 

ʚʠʪʢʦʚ. ʂʘʢʦʡ ʟʘʨʷʜ ʧʨʦʡʜʝʪ ʟʘ ʵʪʦ ʚʨʝʤʷ ʯʝʨʝʟ ʟʘʤʢʥʫʪʳʡ ʚʠʪʦʢ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ 2 ʆʤ, ʧʣʦʪʥʦ ʥʘʜʝʪʳʡ ʥʘ ʢʘʪʫʰʢʫ? 2,5 ʤʢʂʣ 

2. ɺ ʜʣʠʥʥʦʤ ʩʦʣʝʥʦʠʜʝ ʥʘ ʝʜʠʥʠʮʫ ʜʣʠʥʳ ʧʨʠʭʦʜʠʪʩʷ N ʚʠʪʢʦʚ. ʊʦʢ ʚ ʩʦʣʝʥʦʠʜʝ 
ʠʟʤʝʥʷʝʪʩʷ ʧʦ ʟʘʢʦʥʫ I = I0sin ɤt. ʂʨʫʛʣʦʝ ʧʦʧʝʨʝʯʥʦʝ ʩʝʯʝʥʠʝ ʩʦʣʝʥʦʠʜʘ ʠʤʝʝʪ 

ʨʘʜʠʫʩ R. ʆʧʨʝʜʝʣʠʪʝ ʟʥʘʯʝʥʠʝ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʠʥʜʫʮʠʨʫʝʤʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ 

ʧʦʣʷ E ʥʘ ʨʘʩʩʪʦʷʥʠʠ r ʦʪ ʦʩʠ ʩʦʣʝʥʦʠʜʘ: ʘ) r < R; ʙ) r > R.   

      ʘ) tNrIɽ wm cos
2

1
00= ; ʙ) tI

r

R
Nɽ wm cos

2

1
0

2

0=  

3. ʂʘʪʫʰʢʘ ʠʟ 50 ʚʠʪʢʦʚ ʨʘʜʠʫʩʦʤ 10 ʩʤ ʥʘʭʦʜʠʪʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 1 ʤ ʦʪ ʜʨʫʛʦʡ 

ʪʘʢʦʡ ʞʝ ʢʘʪʫʰʢʠ. ʆʥʠ ʠʤʝʶʪ ʦʙʱʫʶ ʦʩʴ. ʏʝʤʫ ʨʘʚʥʘ ʵ. ʜ. ʩ. ʠʥʜʫʢʮʠʠ ʚʦ 

ʚʪʦʨʦʡ ʢʘʪʫʰʢʝ, ʢʦʛʜʘ ʧʝʨʚʘʷ, ʥʝʩʫʱʘʷ ʪʦʢ 10 ɸ, ʚʳʢʣʶʯʘʝʪʩʷ ʟʘ 0,01 ʩ?  ʥʘ 

ʚʟʘʠʤʥʫʶ ʠʥʜʫʢʮʠʶ 0,01 ɺ 

4. ʕʣʝʢʪʨʠʯʝʩʢʠʡ ʤʦʪʦʨ, ʨʘʩʩʯʠʪʘʥʥʳʡ ʥʘ ʥʘʧʨʷʞʝʥʠʝ U = 117 ɺ, ʚ ʤʦʤʝʥʪ ʧʫʩʢʘ 

ʧʦʪʨʝʙʣʷʝʪ ʪʦʢ I0 = 37,5 ɸ. ʇʨʠ ʥʦʨʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʷʢʦʨʷ ʤʦʪʦʨʘ 

ʧʦʪʨʝʙʣʷʝʪʩʷ ʪʦʢ I = 4,1 ɸ. ʆʧʨʝʜʝʣʠʪʝ: ʘ) ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʦʙʤʦʪʦʢ ʤʦʪʦʨʘ R; ʙ) 

ʕɼʉ ʩʘʤʦʠʥʜʫʢʮʠʠ ʤʦʪʦʨʘ Ů ʧʨʠ ʥʦʨʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ; ʚ) ʪʦʢ I1, 

ʧʦʪʨʝʙʣʷʝʤʳʡ ʤʦʪʦʨʦʤ ʧʨʠ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʚ ʪʨʠ ʨʘʟʘ ʤʝʥʴʰʝʡ ʥʦʨʤʘʣʴʥʦʡ 

ʩʢʦʨʦʩʪʠ. ʘ) R = U/I0 = 3,12 ʆʤ; ʙ) Ů = U(1 ī I/I0) å 104 ɺ; ʚ) I1 = (2I0 + I)/3 å 26,4 ɸ. 

ʆʣʠʤʧʠʘʜʘ.  

3. ɺ ʩʭʝʤʝ, ʠʟʦʙʨʘʞʝʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ, ʚ ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ 
ʢʣʶʯ ʨʘʟʦʤʢʥʫʪ. ʆʧʨʝʜʝʣʠʪʝ ʪʦʢ ʚ ʚʝʪʚʷʭ ʮʝʧʠ ʩʨʘʟʫ ʧʦʩʣʝ 

ʟʘʤʳʢʘʥʠʷ ʢʣʶʯʘ. ʅʘʡʜʠʪʝ ʫʩʪʘʥʦʚʠʚʰʠʝʩʷ ʪʦʢʠ ʚ ʮʝʧʠ 

ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʧʝʨʝʭʦʜʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʇʘʨʘʤʝʪʨʳ ʩʭʝʤʳ 

ʫʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʝ. ɺʥʫʪʨʝʥʥʠʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʙʘʪʘʨʝʠ 

ʧʨʝʥʝʙʨʝʯʴ. 

4. ʅʝʙʦʣʴʰʦʝ ʥʝʧʨʦʚʦʜʷʱʝʝ ʥʝʤʘʛʥʠʪʥʦʝ ʢʦʣʴʮʦ ʧʦʢʦʠʪʩʷ ʥʘ 
ʛʣʘʜʢʦʡ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʧʦʤʝʱʝʥʥʦʡ ʤʝʞʜʫ ʧʦʣʶʩʘʤʠ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʘ, ʩʦʟʜʘʶʱʝʛʦ ʚ ʦʙʣʘʩʪʠ ʨʘʩʧʦʣʦʞʝʥʠʷ ʢʦʣʴʮʘ ʚʝʨʪʠʢʘʣʴʥʦʝ 

ʦʜʥʦʨʦʜʥʦʝ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʩ ʠʥʜʫʢʮʠʝʡ B0. ʇʦ ʢʦʣʴʮʫ ʨʘʚʥʦʤʝʨʥʦ 

ʨʘʩʧʨʝʜʝʣʝʥ ʟʘʨʷʜ q, ʤʘʩʩʘ ʢʦʣʴʮʘ ʨʘʚʥʘ m. ʊʦʢ ʚ ʦʙʤʦʪʢʘʭ ʵʣʝʢʪʨʦʤʘʛʥʠʪʘ 

ʚʳʢʣʶʯʘʶʪ. ɼʦ ʢʘʢʦʡ ʤʘʢʩʠʤʘʣʴʥʦʡ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʤʦʞʝʪ ʨʘʩʢʨʫʪʠʪʴʩʷ 

ʢʦʣʴʮʦ ʧʦʩʣʝ ʵʪʦʛʦ? 

 

ɿʘʥʷʪʠʝ 4. ʕʥʝʨʛʠʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ. 

I. ɺʦʧʨʦʩʳ (ʙʣʠʮ): 

1. ʇʨʠ ʵʣʝʢʪʨʦʩʚʘʨʢʝ ʧʨʠʤʝʥʷʝʪʩʷ ʩʪʘʙʠʣʠʟʘʪʦʨ - ʢʘʪʫʰʢʘ ʩʦ ʩʪʘʣʴʥʳʤ 

ʩʝʨʜʝʯʥʠʢʦʤ, ʚʢʣʶʯʝʥʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩ ʜʫʛʦʡ. ʇʦʯʝʤʫ ʩʪʘʙʠʣʠʟʘʪʦʨ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʩʪʦʡʯʠʚʦʝ ʛʦʨʝʥʠʝ ʜʫʛʠ?  

R1 

R2 

L 
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2. ʀʥʜʫʢʪʠʚʥʦʩʪʴ ʢʘʪʫʰʢʠ, ʠʟʤʝʨʝʥʥʘʷ ʚ ʣʘʙʦʨʘʪʦʨʠʠ, ʦʢʘʟʘʣʘʩʴ 80 ʤɻʥ. 

ʊʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ 4%. ʂʘʢʦʚʘ ʘʙʩʦʣʶʪʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ? ʂʘʢʦʚ 

ʨʝʟʫʣʴʪʘʪ ʠʟʤʝʨʝʥʠʷ? 

3. ʂʦʣʴʮʦ ʠʟ ʩʚʝʨʭʧʨʦʚʦʜʥʠʢʘ ʥʘʭʦʜʠʪʩʷ ʚʙʣʠʟʠ ʧʦʩʪʦʷʥʥʦʛʦ ʤʘʛʥʠʪʘ ʠ 

ʧʨʦʥʠʟʳʚʘʝʪʩʷ ʤʘʛʥʠʪʥʳʤ ʧʦʪʦʢʦʤ ʚʝʣʠʯʠʥʦʡ ʌ. ʂʘʢ ʠʟʤʝʥʠʪʩʷ ʧʦʪʦʢ, ʝʩʣʠ 

ʤʘʛʥʠʪ ʫʙʨʘʪʴ. ʅʝ ʠʟʤʝʥʠʪʩʷ 

4. ɺ ʢʘʢʦʡ ʤʦʤʝʥʪ ʠʩʢʨʠʪ ʨʫʙʠʣʴʥʠʢ: ʧʨʠ ʟʘʤʳʢʘʥʠʠ ʠʣʠ ʨʘʟʤʳʢʘʥʠʠ? ɽʩʣʠ 

ʧʘʨʘʣʣʝʣʴʥʦ ʨʫʙʠʣʴʥʠʢʫ ʚʢʣʶʯʠʪʴ ʢʦʥʜʝʥʩʘʪʦʨ, ʪʦ ʠʩʢʨʝʥʠʝ ʧʨʝʢʨʘʱʘʝʪʩʷ. 

ʆʙʲʷʩʥʠʪʝ ʷʚʣʝʥʠʝ. 

5. ʇʨʠ ʟʘʤʳʢʘʥʠʠ ʠ ʨʘʟʤʳʢʘʥʠʠ ʮʝʧʠ ʚ ʢʘʪʫʰʢʝ ʚʦʟʥʠʢʘʝʪ ʠʥʜʫʢʮʠʦʥʥʳʡ ʪʦʢ. ɺ 

ʢʘʢʦʤ ʩʣʫʯʘʝ ʝʛʦ ʟʥʘʯʝʥʠʝ ʙʫʜʝʪ ʙʦʣʴʰʝ? ʇʨʠ ʨʘʟʤʳʢʘʥʠʠ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʮʝʧʠ 
ʨʝʟʢʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʪʦʢ ʨʝʟʢʦ ʫʤʝʥʴʰʘʝʪʩʷ, ʚʦʟʥʠʢʘʝʪ ʕɼʉ ʩʘʤʦʠʥʜʫʢʮʠʷ, ʢʦʪʦʨʘʷ 

ʧʨʝʚʳʰʘʝʪ ʕɼʉ ʠʩʪʦʯʥʠʢʘ ʪʦʢʘ. 

6. ʂʘʢ ʠʟʤʝʥʠʪʩʷ ʠʥʜʫʢʪʠʚʥʦʩʪʴ ʢʦʥʪʫʨʘ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʯʠʩʣʘ ʚʠʪʢʦʚ ʚ 4 ʨʘʟʘ? 
ʋʚʝʣʠʯʠʪʩʷ ʚ 16 ʨʘʟ. 

7. ʏʝʤʫ ʨʘʚʥʘ ʠʥʜʫʢʪʠʚʥʦʩʪʴ ʢʦʥʪʫʨʘ, ʚ ʢʦʪʦʨʦʤ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʩʠʣʳ ʪʦʢʘ ʥʘ 6 

ɸ ʟʘ 3 ʩ ʚʦʟʥʠʢʘʝʪ ʕɼʉ ʩʘʤʦʠʥʜʫʢʮʠʠ 1 ʤɺ? L = 500 ʤʢɻʥ. 

8. ʇʦʯʝʤʫ ʧʨʠ ʦʪʨʳʚʝ ʙʫʛʝʣʷ ʪʨʘʤʚʘʷ ʦʪ ʚʦʟʜʫʰʥʦʛʦ ʧʨʦʚʦʜʘ ʠʩʢʨʝʥʠʝ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦ, ʝʩʣʠ ʨʘʙʦʪʘʝʪ ʪʦʣʴʢʦ ʦʩʚʝʱʝʥʠʝ ʚʘʛʦʥʘ, ʘ ʜʚʠʛʘʪʝʣʴ ʦʪʢʣʶʯʝʥ? 

9. ʀʤʝʶʪʩʷ ʜʚʘ ʧʨʦʚʦʜʘ ʨʘʚʥʦʡ ʜʣʠʥʳ, ʥʦ ʨʘʟʥʦʛʦ ʩʝʯʝʥʠʷ. ʂʘʢʦʡ ʠʟ ʥʠʭ ʥʫʞʥʦ 
ʥʘʚʠʚʘʪʴ (ʦʜʥʦʩʣʦʡʥʦʡ ʥʘʤʦʪʢʦʡ) ʥʘ ʞʝʣʝʟʥʳʡ ʩʝʨʜʝʯʥʠʢ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ 

ʙʦʣʴʰʫʶ ʠʥʜʫʢʪʠʚʥʦʩʪʴ? 

10. ʇʨʠ ʧʦʜʢʣʶʯʝʥʠʠ ʢʘʪʫʰʢʠ ʠʥʜʫʢʪʠʚʥʦʩʪʠ ʢ ʠʩʪʦʯʥʠʢʫ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ, ʪʦʢ 

ʚ ʮʝʧʠ ʠʟʤʝʥʷʝʪʩʷ ʧʦ ʟʘʢʦʥʫ: I = 3(1-e
-20t
). ʆʧʨʝʜʝʣʠʪʝ ʚʨʝʤʷ, ʯʝʨʝʟ ʢʦʪʦʨʦʝ 

ʪʦʢ ʧʨʠʤʝʪ ʩʚʦʝ ʢʦʥʝʯʥʦʝ ʟʥʘʯʝʥʠʝ. ʊʦʢ ʜʦʩʪʠʛʥʝʪ I=0,99I0 ʯʝʨʝʟ 0,25 ʩ.. 

II.  ɿʘʜʘʯʠ (ʙʣʠʮ): 

3. ʆʜʥʦʩʣʦʡʥʳʡ ʩʦʣʝʥʦʠʜ ʙʝʟ ʩʝʨʜʝʯʥʠʢʘ ʜʣʠʥʦʡ ǎ = 20 ʩʤ ʠ ʜʠʘʤʝʪʨʦʤ D = 4 ʩʤ 

ʠʤʝʝʪ ʧʣʦʪʥʫʶ ʥʘʤʦʪʢʫ ʤʝʜʥʳʤ ʧʨʦʚʦʜʦʤ ʜʠʘʤʝʪʨʦʤ d = 0,1 ʤʤ. ɿʘ ʚʨʝʤʷ æt = 

0,1 ʩ ʩʠʣʘ ʪʦʢʘ ʚ ʩʦʣʝʥʦʠʜʝ ʫʙʳʚʘʝʪ ʦʪ I1 = 5 ɸ ʜʦ 0. ʆʧʨʝʜʝʣʠʪʝ 

ʕɼʉ ʩʘʤʦʠʥʜʫʢʮʠʠ ʚ ʩʦʣʝʥʦʠʜʝ. 1,6 ɺ 

4. ʂʘʪʫʰʢʘ ʩ ʯʠʩʣʦʤ ʚʠʪʢʦʚ N ʠ ʧʣʦʱʘʜʴʶ ʦʩʥʦʚʘʥʠʷ S ʧʦʤʝʱʝʥʘ 

ʚ ʦʜʥʦʨʦʜʥʦʝ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʩ ʠʥʜʫʢʮʠʝʡ B, ʥʘʧʨʘʚʣʝʥʥʦʝ 

ʚʜʦʣʴ ʝʸ ʦʩʠ. ʂʘʢʦʡ ʪʦʢ ʚʦʟʥʠʢʥʝʪ ʚ ʢʘʪʫʰʢʘʭ, ʝʩʣʠ ʤʘʛʥʠʪʥʦʝ 

ʧʦʣʝ ʚʳʢʣʶʯʠʪʴ? ʀʥʜʫʢʪʠʚʥʦʩʪʠ ʢʘʪʫʰʝʢ L1 ʠ L2, 

ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʮʝʧʠ ʧʨʝʥʝʙʨʝʯʴ. ʈʝʰʠʪʴ:  ʠʣʠ ʯʝʨʝʟ 

ʟʘʢʦʥ ʩʦʭʨʘʥʝʥʠʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʪʦʢʘ.  

5. ʂʘʪʫʰʢʘ ʠʥʜʫʢʪʠʚʥʦʩʪʴʶ L ʧʦʜʢʣʶʯʝʥʘ ʢ ʠʩʪʦʯʥʠʢʫ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ, ʕɼʉ 

ʢʦʪʦʨʦʛʦ ʨʘʚʥʘ Ů. ʂʣʶʯ K ʚʥʘʯʘʣʝ ʨʘʟʦʤʢʥʫʪ, ʠ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t = 

0 ʝʛʦ ʟʘʤʳʢʘʶʪ. ʅʘʡʜʠʪʝ ʟʘʚʠʩʠʤʦʩʪʴ ʩʠʣʳ ʪʦʢʘ ʚ ʮʝʧʠ ʦʪ ʚʨʝʤʝʥʠ. 

ʆʤʠʯʝʩʢʠʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʢʘʪʫʰʢʠ, ʚʥʫʪʨʝʥʥʠʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ 

ʠʩʪʦʯʥʠʢʘ ʠ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʧʨʦʚʦʜʦʚ ʧʨʝʥʝʙʨʝʯʴ. I =ŮĿt/L 

III.  ɸʥʘʣʦʛʠʷ ʤʝʞʜʫ ʩʘʤʦʠʥʜʫʢʮʠʝʡ ʠ ʠʥʝʨʮʠʝʡ. ɿʘʤʢʥʫʪʳʡ ʢʦʥʪʫʨ, 

ʦʙʣʘʜʘʷ ʦʧʨʝʜʝʣʝʥʥʦʡ ʠʥʜʫʢʪʠʚʥʦʩʪʴʶ, ʧʨʠʦʙʨʝʪʘʝʪ ʵʣʝʢʪʨʠʯʝʩʢʫʶ 

0
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ʠʥʝʨʪʥʦʩʪʴ, ʟʘʢʣʶʯʘʶʱʫʶʩʷ ʚ ʪʦʤ, ʯʪʦ ʣʶʙʦʝ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ ʠʟʤʝʥʝʥʠʶ ʪʦʢʘ 

ʪʝʤ ʩʠʣʴʥʝʝ, ʯʝʤ ʙʦʣʴʰʝ ʠʥʜʫʢʪʠʚʥʦʩʪʴ ʢʦʥʪʫʨʘ. ɸʥʘʣʦʛʠʷ ʩ ʨʘʟʛʦʥʦʤ 

ʘʚʪʦʤʦʙʠʣʷ.  

ʌʦʨʤʫʣʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ɻʥʝʨʛʠʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʪʦʢʘ: 

ʂʘʪʫʰʢʘ ʠʥʜʫʢʪʠʚʥʦʩʪʠ ʤʦʞʝʪ ʟʘʧʘʩʘʪʴ ʵʣʝʢʪʨʠʯʝʩʢʫʶ 

ʵʥʝʨʛʠʶ!  

ɻʜʝ ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʵʪʘ ʵʥʝʨʛʠʷ? ʇʣʦʪʥʦʩʪʴ ʵʥʝʨʛʠʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ: 
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ʉʦʝʜʠʥʝʥʠʝ ʢʘʪʫʰʝʢ ʠʥʜʫʢʪʠʚʥʦʩʪʠ:  

1. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ: L = L1 + L2; 2. ʇʘʨʘʣʣʝʣʴʥʦʝ: 
21
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LLL
+= .  

IV.  ɿʘʜʘʯʠ:  

1. ʅʘ ʨʠʩʫʥʢʝ ʧʦʢʘʟʘʥʘ ʠʜʝʘʣʴʥʘʷ ʮʝʧʴ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʠʩʪʦʯʥʠʢʘ ʕɼʉ Ů 

ʠ ʢʘʪʫʰʢʠ ʠʥʜʫʢʪʠʚʥʦʩʪʠ L. ʇʫʩʪʴ ʧʦʣʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʮʝʧʠ 

ʨʘʚʥʦ ʥʫʣʶ. ʂʘʢʦʡ ʪʦʢ ʙʫʜʝʪ ʚ ʮʝʧʠ ʩʧʫʩʪʷ 1 ʩ ʧʦʩʣʝ ʟʘʤʳʢʘʥʠʷ 

ʢʣʶʯʘ, ʝʩʣʠ L = 0,1 ɻʥ, ʘ Ů = 1,5 ɺ? ʆʪʚʝʪ: I = 15 ɸ. 

2. ɺ ʦʜʥʦʨʦʜʥʦʤ ʤʘʛʥʠʪʥʦʤ ʧʦʣʝ ʩ ʤʘʛʥʠʪʥʦʡ ʠʥʜʫʢʮʠʝʡ ɺ = 0,2 ʊʣ 
ʥʘʭʦʜʠʪʩʷ ʢʚʘʜʨʘʪʥʳʡ ʧʨʦʚʦʜʷʱʠʡ ʢʦʥʪʫʨ ʩʦ ʩʪʦʨʦʥʦʡ a  = 20 ʩʤ ʠ 

ʪʦʢʦʤ I = 10 ɸ. ʇʣʦʩʢʦʩʪʴ ʢʚʘʜʨʘʪʘ ʩʦʩʪʘʚʣʷʝʪ ʩ ʥʘʧʨʘʚʣʝʥʠʝʤ ʧʦʣʷ ʫʛʦʣ ʚ 30Á. 

ʆʧʨʝʜʝʣʠʪʝ ʨʘʙʦʪʫ ʫʜʘʣʝʥʠʷ ʢʦʥʪʫʨʘ ʟʘ ʧʨʝʜʝʣʳ ʧʦʣʷ. 0,07 ɼʞ 

3. ɺ ʩʭʝʤʝ, ʧʦʢʘʟʘʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ, ʢʣʶʯ ʂ ʜʦʣʛʦʝ ʚʨʝʤʷ ʙʳʣ 

ʟʘʤʢʥʫʪ. ʅʘʡʜʠʪʝ ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ, ʢʦʪʦʨʦʝ 

ʤʦʞʝʪ ʚʳʜʝʣʠʪʴʩʷ ʚ ʢʘʪʫʰʢʝ ʧʦʩʣʝ ʨʘʟʤʳʢʘʥʠʷ ʢʣʶʯʘ.  

( )
( )2
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4. ɺ ʥʝʧʦʜʚʠʞʥʦʡ ʢʘʪʫʰʢʝ ʵʥʝʨʛʠʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʫʤʝʥʴʰʘʝʪʩʷ ʚ 32 ʨʘʟʘ ʟʘ 
0,17 ʩ.  ʂʘʢʦʚʘ ʚʝʣʠʯʠʥʘ ʩʨʝʜʥʝʡ ʕɼʉ ʩʘʤʦʠʥʜʫʢʮʠʠ, ʚʦʟʥʠʢʘʶʱʝʡ ʚ ʵʪʦʡ 

ʢʘʪʫʰʢʝ, ʝʩʣʠ ʝʝ ʠʥʜʫʢʪʠʚʥʦʩʪʴ 0,31 ɻʥ, ʘ ʧʝʨʚʦʥʘʯʘʣʴʥʳʡ ʪʦʢ 15,2 ɸ? 22,8 ɺ 

V. ʆʣʠʤʧʠʘʜʘ. 

1. ɺ ʩʭʝʤʝ, ʠʟʦʙʨʘʞʸʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ, Ů = 7 ɺ, R = 6r. ʇʦʩʣʝ 

ʟʘʤʳʢʘʥʠʷ ʢʣʶʯʘ ʧʨʦʠʩʭʦʜʠʪ ʧʨʦʮʝʩʩ ʫʩʪʘʥʦʚʣʝʥʠʷ ʨʝʞʠʤʘ 

ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ. ʅʘʡʜʠʪʝ ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʢʘʪʫʰʢʝ ʚ ʤʦʤʝʥʪ, ʢʦʛʜʘ 

ʩʢʦʨʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʝʸ ʵʥʝʨʛʠʠ ʙʳʣʘ ʤʘʢʩʠʤʘʣʴʥʘ. 
)(2 rR

R
U

+
=
e

. 3 ɺ. 

ʇʦ ʛʨʘʬʠʢʫ ʥʘʡʪʠ ʪʦʢ, ʢʦʛʜʘ ʩʢʦʨʦʩʪʴ ʤʘʢʩʠʤʘʣʴʥʘ. 

2. ɼʣʷ ʟʘʱʠʪʳ ʦʪʩʝʢʘ ʢʦʩʤʠʯʝʩʢʦʛʦ ʢʦʨʘʙʣʷ ʦʪ ʧʦʪʦʢʦʚ ʟʘʨʷʞʝʥʥʳʭ ʯʘʩʪʠʮ 
ʠʟʛʦʪʦʚʠʣʠ ʩʦʣʝʥʦʠʜ ʜʣʠʥʦʡ ǎ = 5 ʤ ʠ ʚʥʫʪʨʝʥʥʠʤ ʜʠʘʤʝʪʨʦʤ D = 1,5 ʤ. 

ʉʢʦʣʴʢʦ ʵʥʝʨʛʠʠ ʜʦʣʞʥʳ ʟʘʪʨʘʪʠʪʴ ʩʦʣʥʝʯʥʳʝ ʙʘʪʘʨʝʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚ 

ʩʦʣʝʥʦʠʜʝ ʧʦʣʷ ʠʥʜʫʢʮʠʠ B = 1 ʊʣ?  ʆʪʚʝʪ: 0,7 ʄɼʞ 

3. ʂʘʢ ʠʟʤʝʥʠʪʩʷ ʦʪʚʝʪ, ʝʩʣʠ ʚ ʩʦʣʝʥʦʠʜ ʚʩʪʘʚʠʪʴ ʩʦʦʩʥʳʡ ʩ ʥʠʤ 

ʩʚʝʨʭʧʨʦʚʦʜʷʱʠʡ ʩʚʠʥʮʦʚʳʡ ʮʠʣʠʥʜʨ ʪʦʡ ʞʝ ʜʣʠʥʳ ʜʠʘʤʝʪʨʦʤ d = 1 ʤ, ʘ ʩʠʣʫ 

ʪʦʢʘ ʚ ʩʦʣʝʥʦʠʜʝ ʧʦʜʜʝʨʞʠʚʘʪʴ ʧʨʝʞʥʝʡ? ɿʘʪʨʘʪʘʤʠ ʵʥʝʨʛʠʠ ʥʘ ʥʘʛʨʝʚ ʧʨʦʚʦʜʘ 

ʚ ʦʙʤʦʪʢʝ ʩʦʣʝʥʦʠʜʘ ʤʦʞʥʦ ʧʨʝʥʝʙʨʝʯʴ, ʧʦʣʝ ʚ ʩʦʣʝʥʦʠʜʝ ʩʯʠʪʘʪʴ ʦʜʥʦʨʦʜʥʳʤ. 
ʆʪʚʝʪ: 0,39 ʄɼʞ. 
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Bʦʧʨʦʩʳ (ʙʣʠʮ): 

1. ʆʜʥʠʤ ʠ ʪʝʤ ʞʝ ʤʘʛʥʠʪʦʤ ʤʦʞʥʦ ʥʘʤʘʛʥʠʪʠʪʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʪʘʣʴʥʳʭ 
ʛʚʦʟʜʝʡ. ɹʣʘʛʦʜʘʨʷ ʢʘʢʦʡ ʵʥʝʨʛʠʠ ʧʨʦʠʩʭʦʜʠʪ ʠʭ ʥʘʤʘʛʥʠʯʠʚʘʥʠʝ? 

2. ʇʨʠ ʥʘʛʨʝʚʘʥʠʠ ʚʳʰʝ ʪʦʯʢʠ ʂʶʨʠ ʤʘʛʥʠʪ ʨʘʟʤʘʛʥʠʯʠʚʘʝʪʩʷ. ʂʫʜʘ ʠʩʯʝʟʘʝʪ 

ʵʥʝʨʛʠʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ? 

3. ʇʨʠ ʚʥʝʩʝʥʠʠ ʚʥʫʪʨʴ ʩʦʣʝʥʦʠʜʘ ʞʝʣʝʟʥʦʛʦ ʩʝʨʜʝʯʥʠʢʘ ʵʥʝʨʛʠʷ ʝʛʦ ʤʘʛʥʠʪʥʦʛʦ 
ʧʦʣʷ ʚʦʟʨʘʩʪʘʝʪ ʚ ʪʳʩʷʯʠ ʨʘʟ. ɿʘ ʩʯʝʪ ʯʝʛʦ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ? 

4. ɺ ʢʦʨʦʪʢʦʟʘʤʢʥʫʪʦʡ ʢʘʪʫʰʢʝ ʩ ʚʠʪʢʘʤʠ ʠʟ ʩʚʝʨʭʧʨʦʚʦʜʷʱʝʛʦ ʤʝʪʘʣʣʘ ʪʝʯʝʪ 
ʪʦʢ I = 100 ɸ. ʀʥʜʫʢʪʠʚʥʦʩʪʴ ʢʘʪʫʰʢʠ L = 1 ɻʥ. ʇʨʠ ʧʦʚʳʰʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ 

ʩʚʝʨʭʧʨʦʚʦʜʥʠʢ ʧʝʨʝʰʝʣ ʚ ʥʦʨʤʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ. ʂʘʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ 

Q ʚʳʜʝʣʠʣʦʩʴ ʚ ʢʘʪʫʰʢʝ? 

5. ʇʨʠ ʩʙʣʠʞʝʥʠʠ ʜʚʫʭ ʤʘʛʥʠʪʦʚ ʦʜʥʦʠʤʝʥʥʳʤʠ ʧʦʣʶʩʘʤʠ ʧʨʠʭʦʜʠʪʩʷ 

ʩʦʚʝʨʰʘʪʴ ʨʘʙʦʪʫ ʧʦ ʧʨʝʦʜʦʣʝʥʠʶ ʩʠʣʳ ʦʪʪʘʣʢʠʚʘʥʠʷ. ʅʘ ʯʪʦ ʪʨʘʪʠʪʩʷ 

ʵʥʝʨʛʠʷ? 

6. ʂʘʢ ʠʟʤʝʥʷʝʪʩʷ ʵʥʝʨʛʠʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʧʨʠ ʧʨʠʙʣʠʞʝʥʠʠ ʤʘʛʥʠʪʘ ʢ 

ʤʝʪʘʣʣʠʯʝʩʢʦʤʫ ʢʦʣʴʮʫ? 

7. ʂʘʢʠʝ ʷʚʣʝʥʠʷ ʥʝʣʴʟʷ ʦʙʲʷʩʥʠʪʴ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʠʥʜʫʢʮʠʝʡ? 

¶ ʇʘʨʝʥʠʝ ʢʦʣʴʮʘ ʠʟ ʩʚʝʨʭʧʨʦʚʦʜʥʠʢʘ ʥʘʜ ʤʘʛʥʠʪʦʤ. 

¶ ʀʩʢʨʝʥʠʝ ʨʫʙʠʣʴʥʠʢʘ ʧʨʠ ʨʘʟʤʳʢʘʥʠʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ. 

¶ ʆʪʢʣʦʥʝʥʠʝ ʤʘʛʥʠʪʥʦʡ ʩʪʨʝʣʢʠ ʚʙʣʠʟʠ ʧʨʦʚʦʜʥʠʢʘ ʩ ʪʦʢʦʤ. 

¶ ʇʦʚʨʝʞʜʝʥʠʝ ʵʥʝʨʛʦʩʠʩʪʝʤ ʚʦ ʚʨʝʤʷ ʩʦʣʥʝʯʥʦʡ ʙʫʨʠ. 

¶ ʊʦʨʤʦʞʝʥʠʝ ʨʘʜʠʘʣʴʥʳʭ ʧʠʣ ʤʘʛʥʠʪʦʤ. 

8. ʂʘʢʫʶ ʨʘʙʦʪʫ ʥʝʦʙʭʦʜʠʤʦ ʩʦʚʝʨʰʠʪʴ, ʯʪʦʙʳ ʠʟ ʩʚʝʨʭʧʨʦʚʦʜʷʱʝʡ ʢʘʪʫʰʢʠ 

ʠʥʜʫʢʪʠʚʥʦʩʪʴʶ L ʩ ʩʠʣʦʡ ʪʦʢʘ I ʫʜʘʣʠʪʴ ʬʝʨʨʦʤʘʛʥʠʪʥʳʡ ʩʝʨʜʝʯʥʠʢ ʩ 

ʤʘʛʥʠʪʥʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʴʶ Õ? 

9. ʎʝʧʴ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʦʜʠʥʘʢʦʚʳʭ ʣʘʤʧ ʠ ʜʚʫʭ ʠʜʝʘʣʴʥʳʭ ʢʘʪʫʰʝʢ. ʇʨʠ 
ʟʘʤʢʥʫʪʦʤ ʢʣʶʯʝ ʚʩʝ ʣʘʤʧʳ ʛʦʨʷʪ 

ʦʜʠʥʘʢʦʚʦ. ʂʘʢ ʙʫʜʫʪ ʛʦʨʝʪʴ ʣʘʤʧʳ ʩʨʘʟʫ 

ʧʦʩʣʝ ʨʘʟʤʳʢʘʥʠʷ ʢʣʶʯʘ? 

10. ɽʩʣʠ ʚʣʦʞʠʪʴ ʦʜʠʥ ʚ ʜʨʫʛʦʡ ʜʚʘ ʩʦʣʝʥʦʠʜʘ ʩ 
ʦʜʠʥʘʢʦʚʳʤ ʤʦʜʫʣʝʤ ʤʘʛʥʠʪʥʦʡ ʠʥʜʫʢʮʠʠ, ʪʦ ʧʦʣʥʘʷ ʟʘʧʘʩʝʥʥʘʷ ʠʤʠ ʵʥʝʨʛʠʷ 

ʚʦʟʨʘʩʪʝʪ ʚ ʜʚʘ ʨʘʟʘ ʠʣʠ ʩʪʘʥʝʪ ʨʘʚʥʦʡ ʥʫʣʶ? ʊʘʢ ʣʠ ʵʪʦ ʠ ʧʦʯʝʤʫ? 

11. ɿʘʯʝʤ ʧʨʠ ʭʨʘʥʝʥʠʠ ʜʫʛʦʦʙʨʘʟʥʦʛʦ ʤʘʛʥʠʪʘ ʝʛʦ ʢʦʥʮʳ ʩʦʝʜʠʥʷʶʪ ʞʝʣʝʟʥʳʤ 

ʙʨʫʩʢʦʤ (ʷʢʦʨʝʤ)? 

ʈʘʟʥʦʝ 

1. ʀʥʜʫʢʮʠʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʨʘʚʥʘ B = 12 ʊʣ. ʂʘʢʦʚʘ ʥʘʧʨʷʞʝʥʥʦʩʪʴ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ E, ʚ ʝʜʠʥʠʮʝ ʦʙʲʝʤʘ ʢʦʪʦʨʦʛʦ ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʪʘʢʘʷ ʞʝ 

ʵʥʝʨʛʠʷ, ʯʪʦ ʠ ʫ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ? E = 3,6 Ŀ 109
 ʅ/ʂʣ. 

2. ʂʦʥʜʝʥʩʘʪʦʨ ʝʤʢʦʩʪʴʶ ʉ1= 1 ʤʢʌ ʟʘʨʷʞʝʥ ʜʦ ʨʘʟʥʦʩʪʠ 

ʧʦʪʝʥʮʠʘʣʦʚ 300 ɺ. ʂ ʥʝʤʫ ʯʝʨʝʟ ʜʠʦʜ ʠ ʙʦʣʴʰʫʶ 

ʠʥʜʫʢʪʠʚʥʦʩʪʴ L ʧʦʜʢʣʶʯʝʥ ʥʝʟʘʨʷʞʝʥʥʳʡ ʢʦʥʜʝʥʩʘʪʦʨ 

ʝʤʢʦʩʪʴʶ ʉ2 = 2 ʤʢʌ. ɼʦ ʢʘʢʦʡ ʨʘʟʥʦʩʪʠ ʧʦʪʝʥʮʠʘʣʦʚ ʦʥ 

ʟʘʨʷʜʠʪʩʷ ʧʦʩʣʝ ʟʘʤʳʢʘʥʠʷ ʢʣʶʯʘ ʂ? 

ʆʣʠʤʧʠʘʜʘ.  

+ 
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ɿʘʥʷʪʠʝ 5. ʄʝʭʘʥʠʯʝʩʢʠʝ ʢʦʣʝʙʘʥʠʷ. 

I. ɺʦʧʨʦʩʳ (ʙʣʠʮ): 

1. ʂʘʢ ʦʩʣʘʙʠʪʴ ʩʠʣʫ ʠʥʜʫʢʮʠʦʥʥʦʛʦ ʪʦʢʘ, ʚʦʟʥʠʢʘʶʱʝʛʦ ʧʨʠ ʨʘʟʤʳʢʘʥʠʠ ʮʝʧʠ ʩ 

ʙʦʣʴʰʦʡ ʠʥʜʫʢʪʠʚʥʦʩʪʴʶ? 

2. ʆʧʨʝʜʝʣʠʪʝ ʵʥʝʛʠʶ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʩʦʣʝʥʦʠʜʘ, ʠʥʜʫʢʪʠʚʥʦʩʪʴ ʢʦʪʦʨʦʛʦ 0,02 
ɻʥ, ʘ ʤʘʛʥʠʪʥʳʡ ʧʦʪʦʢ ʯʝʨʝʟ ʥʝʛʦ ʩʦʩʪʘʚʣʷʝʪ 0,4 ɺʙ. 4 ɼʞ 

3. ɺ ʮʝʧʴ ʙʘʪʘʨʝʠ ʘʢʢʫʤʫʣʷʪʦʨʦʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚʢʣʶʯʝʥʳ ʦʙʤʦʪʢʘ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʘ ʠ ʣʘʤʧʘ ʥʘʢʘʣʠʚʘʥʠʷ. ɺ ʪʦ ʚʨʝʤʷ, ʢʦʛʜʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪ 

ʧʨʠʪʷʛʠʚʘʝʪ ʢ ʩʝʙʝ ʛʨʫʟ, ʥʘʢʘʣ ʥʠʪʠ ʣʘʤʧʳ ʫʤʝʥʴʰʘʝʪʩʷ. ʆʙʲʷʩʥʠʪʝ ʷʚʣʝʥʠʝ. 

4. ʀʜʝʘʣʴʥʫʶ ʢʘʪʫʰʢʫ ʠ ʨʝʟʠʩʪʦʨ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʠʣʠ ʩ ʙʘʪʘʨʝʝʡ ʯʝʨʝʟ 

ʢʣʶʯ. ʂʣʶʯ ʟʘʤʳʢʘʶʪ. ʏʝʤʫ ʙʫʜʝʪ ʨʘʚʥʘ ʩʠʣʘ ʪʦʢʘ, ʢʦʛʜʘ ʤʘʛʥʠʪʥʘʷ ʵʥʝʨʛʠʷ ʚ 

ʢʘʪʫʰʢʝ ʜʦʩʪʠʛʥʝʪ ʤʘʢʩʠʤʫʤʘ? ʂʦʛʜʘ ʙʫʜʝʪ ʥʘʠʙʦʣʴʰʝʡ ʩʢʦʨʦʩʪʴ ʥʘʛʨʝʚʘʥʠʷ 

ʨʝʟʠʩʪʦʨʘ? 

5. ɺ ʢʦʨʦʪʢʦʟʘʤʢʥʫʪʦʡ ʢʘʪʫʰʢʝ ʩ ʚʠʪʢʘʤʠ ʠʟ ʩʚʝʨʭʧʨʦʚʦʜʷʱʝʛʦ ʤʝʪʘʣʣʘ ʪʝʯʝʪ 

ʪʦʢ I = 100 ɸ. ʀʥʜʫʢʪʠʚʥʦʩʪʴ ʢʘʪʫʰʢʠ L = 1 ɻʥ. ʇʨʠ ʧʦʚʳʰʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ 

ʩʚʝʨʭʧʨʦʚʦʜʥʠʢ ʧʝʨʝʰʝʣ ʚ ʥʦʨʤʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ. ʂʘʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ 

Q ʚʳʜʝʣʠʣʦʩʴ ʚ ʢʘʪʫʰʢʝ? ʆʪʚʝʪ: 5 ʢɼʞ 

6. ʅʘʨʠʩʫʡʪʝ ʩʭʝʤʫ ʩ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤ ʨʝʣʝ, ʢʦʪʦʨʘʷ ʙʳ ʧʨʝʜʦʪʚʨʘʱʘʣʘ ʚʟʨʳʚ 

ʩʚʝʨʭʧʨʦʚʦʜʷʱʝʛʦ ʩʦʣʝʥʦʠʜʘ ʚʩʣʝʜʩʪʚʠʝ ʪʦʛʦ, ʯʪʦ ʢʘʢʦʡ-ʣʠʙʦ ʫʯʘʩʪʦʢ ʝʛʦ 

ʦʙʤʦʪʢʠ ʫʪʨʘʪʠʣ ʩʚʝʨʭʧʨʦʚʦʜʷʱʠʝ ʩʚʦʡʩʪʚʘ. 

7. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʩʠʣʳ ʪʦʢʘ, ʧʨʦʭʦʜʷʱʝʛʦ ʯʝʨʝʟ ʢʘʪʫʰʢʫ ʠʥʜʫʢʪʠʚʥʦʩʪʠ 0,5 ɻʥ, 
ʚ ʜʚʘ ʨʘʟʘ, ʵʥʝʨʛʠʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʚʦʟʨʦʩʣʘ ʥʘ 3 ɼʞ. ʅʘʡʪʠ ʥʘʯʘʣʴʥʳʝ 

ʟʥʘʯʝʥʠʷ ʩʠʣʳ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ ʠ ʵʥʝʨʛʠʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ. 

8. ʇʦʯʝʤʫ ʥʝʚʦʟʤʦʞʥʦ ʚʦʟʙʫʜʠʪʴ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʚ ʚʝʱʝʩʪʚʝ, ʢʦʪʦʨʦʝ ʥʘʭʦʜʠʪʩʷ 
ʚ ʩʚʝʨʭʧʨʦʚʦʜʷʱʝʤ ʩʦʩʪʦʷʥʠʠ? 

II.  ɿʘʜʘʯʠ (ʙʣʠʮ): 

1. ɺ ʮʝʧʠ ʠʥʜʫʢʪʠʚʥʦʩʪʠ ʢʘʪʫʰʝʢ ʨʘʚʥʳ L1 ʠ L2, ʘ ʢʦʥʜʝʥʩʘʪʦʨ 

ʝʤʢʦʩʪʴʶ ʉ ʟʘʨʷʞʝʥ ʜʦ ʥʘʧʨʷʞʝʥʠʷ U0. ʆʧʨʝʜʝʣʠʪʝ ʤʘʢʩʠ-

ʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʩʠʣʳ ʪʦʢʘ ʚ ʢʘʪʫʰʢʘʭ ʧʦʩʣʝ ʟʘʤʳʢʘʥʠʷ ʢʣʶʯʘ 

ʂ. ʉʦʧʨʦʪʠʚʣʝʥʠʝʤ ʢʘʪʫʰʝʢ ʠ ʩʦʝʜʠʥʠʪʝʣʴʥʳʭ ʧʨʦʚʦʜʦʚ 

ʧʨʝʥʝʙʨʝʯʴ. 
)( 212

1
02

LLL

CL
UI m

+
=  

2. ʉʦʣʝʥʦʠʜ ʠʤʝʝʪ ʜʣʠʥʫ 60 ʩʤ ʠ ʩʝʯʝʥʠʝ 10 ʩʤ
2
. ʇʨʠ ʥʝʢʦʪʦʨʦʡ ʩʠʣʝ ʪʦʢʘ, 

ʧʨʦʪʝʢʘʶʱʝʛʦ ʧʦ ʦʙʤʦʪʢʝ, ʚ ʩʦʣʝʥʦʠʜʝ ʩʦʟʜʘʝʪʩʷ ʤʘʛʥʠʪʥʳʡ ʧʦʪʦʢ 100 ʤʢɺʙ. 

ɺʳʯʠʩʣʠʪʴ ʵʥʝʨʛʠʶ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʩʦʣʝʥʦʠʜʘ. 12,73 ɼʞ (ʯʝʨʝʟ ʧʣʦʪʥʦʩʪʴ 

ʵʥʝʨʛʠʠ). 

3. ʂʘʪʫʰʢʘ ʠʥʜʫʢʪʠʚʥʦʩʪʴʶ L = 0,4 ɻʥ ʩ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʦʙʤʦʪʢʠ R 

= 2 ʆʤ ʧʦʜʢʣʶʯʝʥʘ ʧʘʨʘʣʣʝʣʴʥʦ ʩ ʨʝʟʠʩʪʦʨʦʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ R1 

= 8 ʆʤ ʢ ʠʩʪʦʯʥʠʢʫ ʩ ʕɼʉ Ů = 6 ɺ ʠ ʚʥʫʪʨʝʥʥʠʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ r 

= 0,2 ʆʤ. ʂʘʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ Q ʚʳʜʝʣʠʪʩʷ ʚ ʨʝʟʠʩʪʦʨʝ R1 

ʧʦʩʣʝ ʦʪʢʣʶʯʝʥʠʷ ʠʩʪʦʯʥʠʢʘ? ʆ ʪ ʚ ʝ ʪ. Q = 1,14 ɼʞ. 

III.  ʇʨʫʞʠʥʥʳʡ ʤʘʷʪʥʠʢ. ʋʨʘʚʥʝʥʠʝ ʜʚʠʞʝʥʠʷ ʧʨʫʞʠʥʥʦʛʦ ʤʘʷʪʥʠʢʘ:  

.2

0 xx
m

k
a ʧx Ö-=-= w  ʄʘʪʝʤʘʪʠʯʝʩʢʠʡ ʤʘʷʪʥʠʢ ï ʤʘʪʝʨʠʘʣʴʥʘʷ ʪʦʯʢʘ, 
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ʧʦʜʚʝʰʝʥʥʘʷ ʥʘ ʥʝʚʝʩʦʤʦʡ ʠ ʥʝʨʘʩʪʷʞʠʤʦʡ ʥʠʪʠ. ʋʨʘʚʥʝʥʠʝ ʜʚʠʞʝʥʠʷ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʘʷʪʥʠʢʘ: .2

0 ʭx
l

g
a ʤx Ö-=-= w  ʌʫʥʢʮʠʷ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʘʷ 

ʫʨʘʚʥʝʥʠʶ ʜʚʠʞʝʥʠʷ, ʠʤʝʝʪ ʚʠʜ: ).cos( 0jw+= tɸʭ  

ɸʤʧʣʠʪʫʜʘ (ɸ) - ʥʘʠʙʦʣʴʰʝʝ ʦʪʢʣʦʥʝʥʠʝ ʦʪ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ ʚʝʣʠʯʠʥʳ, 

ʠʟʤʝʥʷʶʱʝʡʩʷ ʧʨʠ ʢʦʣʝʙʘʥʠʷʭ ʧʦ ʛʘʨʤʦʥʠʯʝʩʢʦʤʫ ʟʘʢʦʥʫ. 

ʇʝʨʠʦʜ ʢʦʣʝʙʘʥʠʡ (ʊ) - ʩʚʦʡʩʪʚʦ ʛʘʨʤʦʥʠʯʝʩʢʠ ʢʦʣʝʙʣʶʱʝʛʦʩʷ ʦʙʲʝʢʪʘ 

ʧʦʚʪʦʨʷʪʴ ʩʚʦʝ ʜʚʠʞʝʥʠʝ ʯʝʨʝʟ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ, ʠʟʤʝʨʷʝʤʦʝ 

ʯʘʩʘʤʠ ʚ ʩʝʢʫʥʜʘʭ. 

ʎʠʢʣʠʯʝʩʢʘʷ ʯʘʩʪʦʪʘ (ɤ) ï ʦʪʥʦʰʝʥʠʝ ʠʟʤʝʥʝʥʠʷ ʬʘʟʳ ʢʦʣʝʙʘʥʠʡ ʢ ʧʨʦʤʝʞʫʪʢʫ 

ʚʨʝʤʝʥʠ, ʟʘ ʢʦʪʦʨʳʡ ʵʪʦ ʠʟʤʝʥʝʥʠʝ ʧʨʦʠʟʦʰʣʦ: w
p

pn= =
2

2
ʊ

. 

ʇʦʩʪʨʦʝʥʠʝ ʥʘ ʜʦʩʢʝ ʛʨʘʬʠʢʘ ʩʤʝʱʝʥʠʷ ʛʘʨʤʦʥʠʯʝʩʢʠ 

ʢʦʣʝʙʣʶʱʝʛʦʩʷ ʪʝʣʘ ʦʪ ʚʨʝʤʝʥʠ (ʥʘʯʘʣʴʥʘʷ ʬʘʟʘ ʨʘʚʥʘ ʥʫʣʶ), 

ʧʨʦʝʢʮʠʠ ʩʢʦʨʦʩʪʠ ʠ ʧʨʦʝʢʮʠʠ ʫʩʢʦʨʝʥʠʷ. .; 2wwu ɸʘɸ ʤʘʭʤʘʭ ==  

ʉʚʦʙʦʜʥʳʝ ʢʦʣʝʙʘʥʠʷ ʧʨʫʞʠʥʥʦʛʦ ʠ ʥʠʪʷʥʦʛʦ ʤʘʷʪʥʠʢʦʚ 

ʷʚʣʷʶʪʩʷ ʛʘʨʤʦʥʠʯʝʩʢʠʤʠ. 

ʉʣʦʞʝʥʠʝ ʢʦʣʝʙʘʥʠʡ: ὃ2
 = ὃ1

2
 + ὃ2

2
 + 2ὃ1ὃ2cos(•01 ï •02) 

ὸὫ•0 = (ὃ1ίὭὲ •01 + ὃ2ίὭὲ •02)/(ὃ1ὧέί •01 + ὃ2ὧέί •02) 

 

 

IV.  ɿʘʜʘʯʠ (ʙʣʠʮ):  

1. ʄʘʪʝʨʠʘʣʴʥʘʷ ʪʦʯʢʘ, ʩʦʚʝʨʰʘʶʱʘʷ ʛʘʨʤʦʥʠʯʝʩʢʠʝ ʢʦʣʝʙʘʥʠʷ ʩ ʧʝʨʠʦʜʦʤ T = 
0,5 c, ʚ ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t = 0 ʩ ʠʤʝʣʘ ʩʤʝʱʝʥʠʝ, ʨʘʚʥʦʝ x0 = 0,01 ʤ, ʠ 

ʥʘʯʘʣʴʥʫʶ ʩʢʦʨʦʩʪʴ ɡ0 = 2 ʤ/ʩ. ʆʧʨʝʜʝʣʠʪʴ ʘʤʧʣʠʪʫʜʫ ʠ ʥʘʯʘʣʴʥʫʶ ʬʘʟʫ 

ʢʦʣʝʙʘʥʠʡ. ʆʪʚʝʪ: ɸ = 0,16 ʤ; ű0 = ï86
0
. 

2. ʇʦʩʨʝʜʠʥʝ ʣʝʛʢʦʛʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʰʥʫʨʘ ʜʣʠʥʦʡ 2L ʟʘʢʨʝʧʣʝʥ ʤʘʣʝʥʴʢʠʡ 
ʛʨʫʟ ʤʘʩʩʦʡ m. ʉʯʠʪʘʷ ʥʘʪʷʞʝʥʠʝ ʰʥʫʨʘ ʧʦʩʪʦʷʥʥʳʤ ʠ ʨʘʚʥʳʤ F, ʥʘʡʜʠʪʝ 

ʧʝʨʠʦʜ ʢʦʣʝʙʘʥʠʡ ʛʨʫʟʘ. ʉʠʣʫ ʪʷʞʝʩʪʠ ʥʝ ʫʯʠʪʳʚʘʪʴ. 
F

m
T

2
2

?
p=  

3. ʇʣʘʪʬʦʨʤʘ ʩʦʚʝʨʰʘʝʪ ʛʘʨʤʦʥʠʯʝʩʢʠʝ ʢʦʣʝʙʘʥʠʷ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ ʩ ʯʘʩʪʦʪʦʡ 0,25 ɻʮ. ʅʘ ʧʣʘʪʬʦʨʤʝ ʣʝʞʠʪ ʛʨʫʟ, ʢʦʵʬʬʠʮʠʝʥʪ 

ʪʨʝʥʠʷ ʢʦʪʦʨʦʛʦ ʦ ʧʣʘʪʬʦʨʤʫ ʨʘʚʝʥ 0,1. ʂʘʢʦʚʘ ʤʦʞʝʪ ʙʳʪʴ ʤʘʢʩʠʤʘʣʴʥʘʷ 

ʘʤʧʣʠʪʫʜʘ ʢʦʣʝʙʘʥʠʡ ʧʣʘʪʬʦʨʤʳ, ʯʪʦʙʳ ʛʨʫʟ ʥʝ ʩʢʦʣʴʟʠʣ ʧʦ ʥʝʡ? 0,4 ʤ 

V. ʆʣʠʤʧʠʘʜʘ. 

1. ʏʘʩʪʠʮʘ, ʧʦʢʠʥʫʚ ʠʩʪʦʯʥʠʢ, ʧʨʦʣʝʪʘʝʪ ʩ ʧʦʩʪʦʷʥʥʦʡ ʩʢʦʨʦʩʪʴʶ ʨʘʩʩʪʦʷʥʠʝ L, ʘ 
ʟʘʪʝʤ ʪʦʨʤʦʟʠʪʩʷ ʩ ʫʩʢʦʨʝʥʠʝʤ a. ʇʨʠ ʢʘʢʦʡ ʩʢʦʨʦʩʪʠ ʯʘʩʪʠʮʳ ʚʨʝʤʷ ʜʚʠʞʝʥʠʷ 

ʦʪ ʝʝ ʚʳʣʝʪʘ ʜʦ ʦʩʪʘʥʦʚʢʠ ʙʫʜʝʪ ʥʘʠʤʝʥʴʰʠʤ? ɡ = (ǎĿa)
1/2 

2. ɺ ʦʙʣʘʩʪʠ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩ ʧʣʦʩʢʦʡ ʛʨʘʥʠʮʝʡ ʩʦʟʜʘʥʦ 

ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ, ʚʝʢʪʦʨʳ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʢʦʪʦʨʦʛʦ 

ʥʘʧʨʘʚʣʝʥʳ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʢ ʛʨʘʥʠʮʝ, ʘ ʠʭ ʚʝʣʠʯʠʥʘ ʧʨʷʤʦ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʨʘʩʩʪʦʷʥʠʶ ʜʦ ʛʨʘʥʠʮʳ. ɺ ʵʪʫ ʦʙʣʘʩʪʴ ʧʦʜ 

ʥʝʢʦʪʦʨʳʤ ʫʛʣʦʤ Ŭ ʢ ʛʨʘʥʠʮʝ ʚʣʝʪʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦ ʟʘʨʷʞʝʥʥʘʷ ʤʠʢʨʦʯʘʩʪʠʮʘ. 

ʆʧʨʝʜʝʣʠʪʝ ʪʘʥʛʝʥʩ ʵʪʦʛʦ ʫʛʣʘ, ʝʩʣʠ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʯʘʩʪʠʮʘ ʚʳʣʝʪʝʣʘ ʠʟ ʦʙʣʘʩʪʠ 

ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʚ 2 ʨʘʟʘ ʙʦʣʴʰʝʤ, ʯʝʤ ʤʘʢʩʠʤʘʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ, ʥʘ ʢʦʪʦʨʦʝ 

.2;

.2;
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ʯʘʩʪʠʮʘ ʫʛʣʫʙʠʣʘʩʴ ʚ ʦʙʣʘʩʪʴ ʧʦʣʷ. ʀʟʣʫʯʝʥʠʝʤ ʠ ʚʣʠʷʥʠʝʤ ʩʠʣʳ ʪʷʞʝʩʪʠ 

ʧʨʝʥʝʙʨʝʯʴ. ʂʦʣʝʙʘʥʠʷ ʫ.    

3. ʅʘʡʪʠ ʫʨʘʚʥʝʥʠʝ ʨʝʟʫʣʴʪʠʨʫʶʱʝʛʦ ʢʦʣʝʙʘʥʠʷ x(t) ʧʨʠ ʩʣʦʞʝʥʠʠ ʜʚʫʭ 

ʩʠʥʬʘʟʥʳʭ ʛʘʨʤʦʥʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʦʩʠ ʍ ʩ ʘʤʧʣʠʪʫʜʘʤʠ ɸ1 = 

2 ʩʤ; ɸ2 = 4 ʩʤ, ʩ ʦʜʠʥʘʢʦʚʳʤ ʧʝʨʠʦʜʦʤ T = 2 ʩ. ʅʘʯʘʣʴʥʳʝ ʫʩʣʦʚʠʷ: t = 0; ʭ1 = 

0; ʭ2 = 0. 

ɺʦʧʨʦʩʳ (ʙʣʠʮ): 

1. ʏʪʦ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʛʨʘʬʠʢʫ ʜʚʠʞʝʥʠʷ ʧʨʠ ʛʘʨʤʦʥʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʷʭ? 

2. ʀʟʤʝʥʠʪʩʷ ʣʠ ʧʝʨʠʦʜ ʢʦʣʝʙʘʥʠʡ ʥʠʪʷʥʦʛʦ ʤʘʷʪʥʠʢʘ ʦʪ ʪʦʛʦ, ʯʪʦ ʝʛʦ 

ʧʦʤʝʩʪʠʣʠ ʚ ʞʠʜʢʦʩʪʴ, ʚʷʟʢʦʩʪʴʶ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʧʨʝʥʝʙʨʝʯʴ? 

3. ɼʚʘ ʥʠʪʷʥʳʭ ʤʘʷʪʥʠʢʘ, ʜʣʠʥʳ ʢʦʪʦʨʳʭ ǎ1 ʠ ǎ2 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʨʠʯʸʤ, ǎ1 < ǎ2 

ʥʘʯʠʥʘʶʪ ʜʚʠʞʝʥʠʝ ʚ ʦʜʠʥʘʢʦʚʦʡ ʬʘʟʝ. ʏʝʨʝʟ ʢʘʢʦʝ ʚʨʝʤʷ ʢʦʣʝʙʘʥʠʷ ʵʪʠʭ 

ʤʘʷʪʥʠʢʦʚ ʩʥʦʚʘ ʩʦʚʧʘʜʫʪ ʧʦ ʬʘʟʝ? 
21

2

ww

p

-
=t  

4. ʂʦʩʤʠʯʝʩʢʠʡ ʢʦʨʘʙʣʴ ʧʨʠ ʚʢʣʶʯʝʥʠʠ ʜʚʠʛʘʪʝʣʝʡ ʜʚʠʞʝʪʩʷ ʩ ʥʝʢʦʪʦʨʳʤ 
ʫʩʢʦʨʝʥʠʝʤ. ʂʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʫʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʤʘʷʪʥʠʢ, 

ʧʦʜʚʝʰʝʥʥʳʡ ʚ ʢʘʙʠʥʝ ʢʦʨʘʙʣʷ, ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʫʩʢʦʨʝʥʠʝ ʢʦʨʘʙʣʷ? 

5. ɺ ʢʘʢʦʤ ʧʦʣʦʞʝʥʠʠ ʪʘʥʛʝʥʮʠʘʣʴʥʦʝ ʫʩʢʦʨʝʥʠʝ ʢʦʣʝʙʣʶʱʝʛʦʩʷ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʘʷʪʥʠʢʘ ʨʘʚʥʦ ʥʫʣʶ? 

6. ɺ ʢʘʢʦʤ ʧʦʣʦʞʝʥʠʠ ʥʦʨʤʘʣʴʥʦʝ ʫʩʢʦʨʝʥʠʝ ʢʦʣʝʙʣʶʱʝʛʦʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 
ʤʘʷʪʥʠʢʘ ʤʘʢʩʠʤʘʣʴʥʦ? 

7. ɽʩʣʠ ʧʦʚʦʨʘʯʠʚʘʪʴ ʩʪʫʣ, ʥʘ ʢʦʪʦʨʦʤ ʫʢʨʝʧʣʝʥ ʢʦʣʝʙʣʶʱʠʡʩʷ ʥʠʪʷʥʦʡ 

ʤʘʷʪʥʠʢ, ʪʦ ʦʥ ʥʝ ʠʟʤʝʥʷʝʪ ʧʣʦʩʢʦʩʪʠ ʩʚʦʠʭ ʢʦʣʝʙʘʥʠʡ. ʂʘʢ ʵʪʦ ʦʙʲʷʩʥʠʪʴ? 

8. ʐʘʨʠʢ ʧʦʜʚʝʰʝʥ ʥʘ ʜʣʠʥʥʦʡ ʥʠʪʠ. ʇʝʨʚʳʡ ʨʘʟ ʝʛʦ ʧʦʜʥʠʤʘʶʪ ʜʦ ʪʦʯʢʠ 
ʧʦʜʚʝʩʘ ʠ ʦʪʧʫʩʢʘʶʪ, ʚʪʦʨʦʡ ʨʘʟ ʝʛʦ ʦʪʢʣʦʥʷʶʪ ʥʘ ʥʝʙʦʣʴʰʦʡ ʫʛʦʣ ʠ ʪʦʞʝ 

ʦʪʧʫʩʢʘʶʪ. ɺ ʢʘʢʦʤ ʩʣʫʯʘʝ ʠ ʚʦ ʩʢʦʣʴʢʦ ʨʘʟ ʙʳʩʪʨʝʝ ʰʘʨʠʢ ʚʦʟʚʨʘʪʠʪʩʷ ʚ 

ʥʘʯʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ? 

9. ʇʦʢʘʞʠʪʝ, ʯʪʦ ʢʦʥʠʯʝʩʢʠʡ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʤʘʷʪʥʠʢʠ ʦʜʠʥʘʢʦʚʦʡ ʜʣʠʥʳ 
ʠʤʝʶʪ ʨʘʚʥʳʝ ʧʝʨʠʦʜʳ ʢʦʣʝʙʘʥʠʡ. 

10. ʇʫʩʪʴ ʤʝʤʙʨʘʥʘ ʚ ʪʨʫʙʢʝ ʜʦʤʘʰʥʝʛʦ ʪʝʣʝʬʦʥʘ ʩʦʚʝʨʰʘʝʪ ʛʘʨʤʦʥʠʯʝʩʢʠʝ 

ʢʦʣʝʙʘʥʠʷ ʩ ʯʘʩʪʦʪʦʡ 1 ʢɻʮ ʠ ʘʤʧʣʠʪʫʜʦʡ 1,0Ŀ10
-4
 ʤ. ʏʝʤʫ ʨʘʚʥʘ ʘʤʧʣʠʪʫʜʘ 

ʫʩʢʦʨʝʥʠʷ ʤʝʤʙʨʘʥʳ? 

ʈʘʟʥʦʝ 

1. ʊʦʯʢʘ ʩʦʚʝʨʰʘʝʪ ʛʘʨʤʦʥʠʯʝʩʢʠʝ ʢʦʣʝʙʘʥʠʷ ʩ ʘʤʧʣʠʪʫʜʦʡ 0,15 ʤ, ʯʘʩʪʦʪʦʡ 25 
ɻʮ ʠ ʥʘʯʘʣʴʥʦʡ ʬʘʟʦʡ ˊ/2. ɿʘʧʠʩʘʪʴ ʟʘʢʦʥ ʠʟʤʝʥʝʥʠʷ ʩʤʝʱʝʥʠʷ, ʧʨʦʝʢʮʠʠ 

ʩʢʦʨʦʩʪʠ ʠ ʧʨʦʝʢʮʠʠ ʫʩʢʦʨʝʥʠʷ ʪʦʯʢʠ. ʇʦʩʪʨʦʠʪʴ ʛʨʘʬʠʢʠ. 

2. ʕʣʝʢʪʨʠʯʝʩʢʘʷ ʮʝʧʴ ʩʦʜʝʨʞʠʪ ʠʩʪʦʯʥʠʢ ʪʦʢʘ, ʘʤʧʝʨʤʝʪʨ ʩ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ R1 = 

2,5 ʆʤ, ʨʝʟʠʩʪʦʨ R2 = 7,5 ʆʤ ʠ ʢʘʪʫʰʢʫ ʠʥʜʫʢʪʠʚʥʦʩʪʠ  L = 2,5 

ʤɻʥ ʩ ʧʨʝʥʝʙʨʝʞʠʤʦ ʤʘʣʳʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ. ʉʠʣʘ ʪʦʢʘ ʯʝʨʝʟ 

ʘʤʧʝʨʤʝʪʨ ʩʨʘʟʫ ʧʦʩʣʝ ʟʘʤʳʢʘʥʠʷ ʢʣʶʯʘ I1 = 0,2 ɸ, ʘ ʢʦʛʜʘ ʪʦʢ 

ʧʝʨʝʩʪʘʝʪ ʠʟʤʝʥʷʪʴʩʷ, ʘʤʧʝʨʤʝʪʨ ʧʦʢʘʟʳʚʘʝʪ ʩʠʣʫ ʪʦʢʘ I2 = 0,4 

ɸ. ʅʘʡʪʠ ʚʥʫʪʨʝʥʥʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʠ ʕɼʉ ʠʩʪʦʯʥʠʢʘ ʪʦʢʘ. 3 ɺ. 5 ʆʤ 
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3. ʆʧʨʝʜʝʣʠʪʴ ʧʦʣʥʦʝ ʫʩʢʦʨʝʥʠʝ ʘ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t = 3 ʩ ʪʦʯʢʠ, ʥʘʭʦʜʷʱʝʡʩʷ 

ʥʘ ʦʙʦʜʝ ʢʦʣʝʩʘ ʨʘʜʠʫʩʦʤ R = 0, 5 ʤ, ʚʨʘʱʘʶʱʝʛʦʩʷ ʩʦʛʣʘʩʥʦ ʫʨʘʚʥʝʥʠʶ j = ɸÖt 

+ ɺÖt
3
 , ʛʜʝ ɸ = 2 ʨʘʜ/ʩ; ɺ = 0,2 ʨʘʜ/ʩ

3
. 27,44 ʤ/ʩ2 

ʆʣʠʤʧʠʘʜʘ.  

1. ɺ ʩʭʝʤʝ, ʧʦʢʘʟʘʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ, ʚʩʝ ʵʣʝʤʝʥʪʳ ʤʦʞʥʦ 
ʩʯʠʪʘʪʴ ʠʜʝʘʣʴʥʳʤʠ. ʇʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʦʚ ʫʢʘʟʘʥʳ ʥʘ 

ʨʠʩʫʥʢʝ. ɼʦ ʟʘʤʳʢʘʥʠʷ ʢʣʶʯʘ K ʪʦʢ ʚ ʮʝʧʠ ʦʪʩʫʪʩʪʚʦʚʘʣ. 

ʂʣʶʯ ʟʘʤʳʢʘʶʪ ʥʘ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ, ʘ ʟʘʪʝʤ ʨʘʟʤʳʢʘʶʪ. 

ʆʢʘʟʘʣʦʩʴ, ʯʪʦ ʧʦʩʣʝ ʨʘʟʤʳʢʘʥʠʷ ʢʣʶʯʘ ʯʝʨʝʟ ʢʘʪʫʰʢʫ 

ʧʨʦʪʸʢ ʟʘʨʷʜ q0. 1) ʅʘʡʜʠʪʝ ʪʦʢ ʯʝʨʝʟ ʢʘʪʫʰʢʫ ʩʨʘʟʫ 

ʧʦʩʣʝ ʨʘʟʤʳʢʘʥʠʷ ʢʣʶʯʘ. 1) 
L

Rq
I 0

0 =  . 2) ʂʘʢʦʡ ʟʘʨʷʜ ʧʨʦʪʸʢ ʯʝʨʝʟ ʠʩʪʦʯʥʠʢ ʟʘ 

ʚʨʝʤʷ, ʧʦʢʘ ʢʣʶʯ ʙʳʣ ʟʘʤʢʥʫʪ? 
eL

Rq
qq

2
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ɿʘʥʷʪʠʝ 6. ʇʨʝʚʨʘʱʝʥʠʷ ʵʥʝʨʛʠʠ ʧʨʠ ʢʦʣʝʙʘʥʠʷʭ. 

I. ɺʦʧʨʦʩʳ (ʙʣʠʮ): 

1. ʂʘʢʦʚʘ ʩʚʷʟʴ ʤʝʞʜʫ ʤʘʢʩʠʤʘʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʫʩʢʦʨʝʥʠʷ ʠ ʩʢʦʨʦʩʪʠ 

ʢʦʣʝʙʣʶʱʝʛʦʩʷ ʪʝʣʘ?  

2. ɺʦ ʩʢʦʣʴʢʦ ʨʘʟ ʠʟʤʝʥʠʪʩʷ ʯʘʩʪʦʪʘ ʢʦʣʝʙʘʥʠʡ ʘʚʪʦʤʦʙʠʣʷ ʥʘ ʨʝʩʩʦʨʘʭ ʧʦʩʣʝ 
ʧʨʠʥʷʪʠʷ ʛʨʫʟʘ, ʨʘʚʥʦʛʦ ʤʘʩʩʝ ʧʦʨʦʞʥʝʛʦ ʘʚʪʦʤʦʙʠʣʷ? 

3. ʀʟ ʧʫʥʢʪʘ ɸ ʠ ʧʫʥʢʪʘ ɹ ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʘʚʩʪʨʝʯʫ ʜʨʫʛ ʜʨʫʛʫ ʥʘʯʘʣʠ ʜʚʠʞʝʥʠʝ 
ʚʝʣʦʩʠʧʝʜʠʩʪ ʠ ʧʝʰʝʭʦʜ. ʇʦʩʣʝ ʠʭ ʚʩʪʨʝʯʠ ʚʝʣʦʩʠʧʝʜʠʩʪ ʧʦʚʝʨʥʫʣ ʦʙʨʘʪʥʦ, ʘ 

ʧʝʰʝʭʦʜ ʧʨʦʜʦʣʞʠʣ ʩʚʦʡ ʧʫʪʴ. ɺʝʣʦʩʠʧʝʜʠʩʪ ʚʝʨʥʫʣʩʷ ʚ ʧʫʥʢʪ ɸ ʥʘ 30 ʤʠʥʫʪ 

ʨʘʥʴʰʝ ʧʝʰʝʭʦʜʘ, ʧʨʠ ʵʪʦʤ ʝʛʦ ʩʢʦʨʦʩʪʴ ʙʳʣʘ ʚ 5 ʨʘʟ ʙʦʣʴʰʝ, ʯʝʤ ʫ ʧʝʰʝʭʦʜʘ. 

ʉʢʦʣʴʢʦ ʚʨʝʤʝʥʠ ʟʘʪʨʘʪʠʣ ʧʝʰʝʭʦʜ ʥʘ ʧʫʪʴ ʠʟ ɸ ʚ ɹ? 45 ʤʠʥ 

4. ɺ ʢʘʢʠʝ ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ ʧʨʦʭʦʜʠʪ ʧʦʣʦʞʝʥʠʝ ʨʘʚʥʦʚʝʩʠʷ ʪʦʯʢʘ, 

ʩʦʚʝʨʰʘʶʱʘʷ ʢʦʣʝʙʘʥʠʷ ʧʦ ʟʘʢʦʥʫ ʩʠʥʫʩʘ ʩ ʧʝʨʠʦʜʦʤ ʊ = 1 ʩ ʠ ʥʘʯʘʣʴʥʦʡ 

ʬʘʟʦʡ ű0 = ˊ/2? tn = T/4 (2n-1), ʛʜʝ n = (1,2,3én) 

5. ʂʘʢ ʠʟʤʝʥʠʪʩʷ ʧʝʨʠʦʜ ʚʝʨʪʠʢʘʣʴʥʳʭ ʢʦʣʝʙʘʥʠʡ ʛʨʫʟʘ, ʚʠʩʷʱʝʛʦ ʥʘ ʜʚʫʭ 

ʦʜʠʥʘʢʦʚʳʭ ʧʨʫʞʠʥʘʭ, ʝʩʣʠ ʠʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ʟʘʤʝʥʠʪʴ 

ʧʘʨʘʣʣʝʣʴʥʳʤ? 

6. ʅʘʡʪʠ ʜʣʠʥʫ ʚʦʣʥʳ ʠ ʯʘʩʪʦʪʫ ʢʦʣʝʙʘʥʠʡ ʠʟ 

ʫʨʘʚʥʝʥʠʷ ʩʪʦʷʯʝʡ ʚʦʣʥʳ, ʛʜʝ ʭ ð ʩʤʝʱʝʥʠʝ 

ʯʘʩʪʠʮ, ʤʤ; r ð ʢʦʦʨʜʠʥʘʪʘ, ʤ; t ð ʚʨʝʤʷ, ʩ. 

7. ʂʘʢ ʠʟʤʝʥʷʝʪʩʷ ʫʛʦʣ ʤʝʞʜʫ ʫʩʢʦʨʝʥʠʝʤ ʠ ʩʢʦʨʦʩʪʴʶ ʪʝʣʘ ʧʨʠ ʛʘʨʤʦʥʠʯʝʩʢʠʭ 
ʢʦʣʝʙʘʥʠʷʭ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʘʷʪʥʠʢʘ? 

8. ʂʘʢ ʠʟʤʝʥʠʪʩʷ ʧʝʨʠʦʜ ʢʦʣʝʙʘʥʠʡ ʥʠʪʷʥʦʛʦ ʤʘʷʪʥʠʢʘ, ʝʩʣʠ ʰʪʘʪʠʚ ʩ 

ʤʘʷʪʥʠʢʦʤ ʫʩʪʘʥʦʚʠʪʴ ʥʘ ʥʘʢʣʦʥʥʫʶ ʧʣʦʩʢʦʩʪʴ ʩ ʫʛʣʦʤ ʥʘʢʣʦʥʘ 30
0
? 

9. ʋʩʢʦʨʝʥʠʝ ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʄʘʨʩʘ 3,7 ʤ/ʩ2
. ʂʘʢ ʠ ʚʦ 

ʩʢʦʣʴʢʦ ʨʘʟ ʠʟʤʝʥʠʪʩʷ ʧʝʨʠʦʜ ʢʦʣʝʙʘʥʠʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʠ ʧʨʫʞʠʥʥʦʛʦ 

ʤʘʷʪʥʠʢʘ ʥʘ ʄʘʨʩʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ɿʝʤʣʝʡ? 

II.  ɿʘʜʘʯʠ (ʙʣʠʮ): 

)104,2cos(
08,0

sin20 3 t
r

x ÖÖÖ
Ö

= p
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1. ʇʝʨʠʦʜ ʢʦʣʝʙʘʥʠʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʘʷʪʥʠʢʘ ʥʘ ʵʢʚʘʪʦʨʝ ʩʬʝʨʠʯʝʩʢʦʡ 

ʧʣʘʥʝʪʳ ʚ n = 1,5 ʨʘʟʘ ʙʦʣʴʰʝ, ʯʝʤ ʥʘ ʝʝ ʧʦʣʶʩʝ. ʅʘʡʪʠ ʧʝʨʠʦʜ ʦʙʨʘʱʝʥʠʷ 

ʧʣʘʥʝʪʳ ʚʦʢʨʫʛ ʝʝ ʦʩʠ, ʝʩʣʠ ʧʣʦʪʥʦʩʪʴ ʚʝʱʝʩʪʚʘ ʧʣʘʥʝʪʳ ɟ = 3 ʛ/ʩʤ
3
. 2,5 ʯ 

2. ʂʘʯʘʷʩʴ, ʤʘʷʪʥʠʢ ʧʨʦʭʦʜʠʪ ʨʘʩʩʪʦʷʥʠʝ 4 ʩʤ ʦʪ ʦʜʥʦʛʦ ʢʨʘʡʥʝʛʦ ʧʦʣʦʞʝʥʠʷ ʜʦ 

ʜʨʫʛʦʛʦ ʠ ʜʦʩʪʠʛʘʝʪ ʩʢʦʨʦʩʪʠ 10 ʩʤ/ʩ ʚ ʩʨʝʜʥʝʡ ʪʦʯʢʝ. ʉʯʠʪʘʷ ʢʦʣʝʙʘʥʠʷ 

ʤʘʣʳʤʠ, ʥʘʡʜʠʪʝ ʠʭ ʧʝʨʠʦʜ ʚ ʩʝʢʫʥʜʘʭ. 1,256 ʩ 

3. ʄʘʪʝʨʠʘʣʴʥʘʷ ʪʦʯʢʘ ʜʚʠʞʝʪʩʷ ʚʜʦʣʴ ʦʩʠ X. ɿʘʚʠʩʠʤʦʩʪʴ ʢʦʦʨʜʠʥʘʪʳ ʦʪ 

ʚʨʝʤʝʥʠ ʠʤʝʝʪ ʚʠʜ ʭ = 3 + 6t- 2t
3
 ʛʜʝ ʭ ð ʢʦʦʨʜʠʥʘʪʘ, ʤ; t ð ʚʨʝʤʷ, ʩ. ɺ ʢʘʢʦʡ 

ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʩʢʦʨʦʩʪʴ ʪʦʯʢʠ ʙʫʜʝʪ ʨʘʚʥʘ ʥʫʣʶ? 

III.  ɼʝʤʦʥʩʪʨʘʮʠʷ ʢʦʣʝʙʘʥʠʡ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʧʨʫʞʠʥʥʦʛʦ ʤʘʷʪʥʠʢʘ. ʄʳ 

ʩʦʚʝʨʰʠʣʠ ʨʘʙʦʪʫ (ʨʘʩʪʷʥʫʣʠ ʧʨʫʞʠʥʫ) ʠ ʧʨʫʞʠʥʘ (ʘʢʢʫʤʫʣʷʪʦʨ) ʟʘʧʘʩʣʘ 

ʵʥʝʨʛʠʶ. ʂʘʢ ʙʫʜʝʪ ʠʟʤʝʥʷʪʴʩʷ ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʵʥʝʨʛʠʷ 

ʧʨʫʞʠʥʳ, ʝʩʣʠ ʦʪʧʫʩʪʠʪʴ ʛʨʫʟ? ɸ ʢʠʥʝʪʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ 

ʛʨʫʟʘ? ɻʨʘʬʠʢʠ ʥʘ ʜʦʩʢʝ. 

                ɽ = ɽʂ + ɽʇ = ;
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ʂʠʥʝʪʠʯʝʩʢʘʷ ʠ ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʵʥʝʨʛʠʠ ʠʟʤʝʥʷʶʪʩʷ ʩ 

ʯʘʩʪʦʪʦʡ 2ɤ, ʚ ʜʚʘ ʨʘʟʘ ʧʨʝʚʳʰʘʶʱʝʡ ʯʘʩʪʦʪʫ 

ʢʦʣʝʙʘʥʠʡ! ʇʦʩʢʦʣʴʢʫ ʧʦʣʥʘʷ ʵʥʝʨʛʠʷ ʥʝʠʟʤʝʥʥʘ, ʪʦ 

ʤʦʞʥʦ ʧʨʠʨʘʚʥʷʪʴ ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʢʠʥʝʪʠʯʝʩʢʦʡ ʠ ʧʦʪʝʥʮʠʘʣʴʥʦʡ 

ʵʥʝʨʛʠʠ.   .
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ʉʚʦʙʦʜʥʳʝ ʢʦʣʝʙʘʥʠʷ ʚ ʩʠʩʪʝʤʝ ʧʨʠ ʥʘʣʠʯʠʠ ʪʨʝʥʠʷ ʷʚʣʷʶʪʩʷ 

ʟʘʪʫʭʘʶʱʠʤʠ. 

ɺʳʥʫʞʜʝʥʥʳʝ ʢʦʣʝʙʘʥʠʷ: ɻʦʨʠʟʦʥʪʘʣʴʥʳʡ ʧʨʫʞʠʥʥʳʡ ʤʘʷʪʥʠʢ, ʥʘ ʢʦʪʦʨʳʡ 
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IV.  ɿʘʜʘʯʠ (ʙʣʠʮ):  

1. ʊʦʯʢʘ ʤʘʩʩʳ m = 10 ʛ ʩʦʚʝʨʰʘʝʪ ʛʘʨʤʦʥʠʯʝʩʢʦʝ ʢʦʣʝʙʘʥʠʝ. ʅʘʧʠʩʘʪʴ ʫʨʘʚʥʝʥʠʝ 

ʛʘʨʤʦʥʠʯʝʩʢʦʛʦ ʢʦʣʝʙʘʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ, ʝʩʣʠ ʤʘʢʩʠʤʘʣʴʥʦʝ ʫʩʢʦʨʝʥʠʝ ʪʦʯʢʠ 

a max = 49,3 ʩʤ/ʩ
2
, ʧʝʨʠʦʜ ʢʦʣʝʙʘʥʠʡ T = 2 ʩ ʠ ʩʤʝʱʝʥʠʝ ʪʦʯʢʠ ʦʪ ʧʦʣʦʞʝʥʠʷ 

ɽʧ 

ɽ

ʢ 

0 

0 

t  

t  
 

 

 

 

 

Õ1 

Õ2 

Õ3 

Õ = 0 

0 



21 

 

ʨʘʚʥʦʚʝʩʠʷ ʚ ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ xo = 25 ʤʤ. ʅʘʧʠʩʘʪʴ ʫʨʘʚʥʝʥʠʝ ʜʣʷ 

ʟʘʚʠʩʠʤʦʩʪʠ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʵʥʝʨʛʠʠ ʦʪ ʚʨʝʤʝʥʠ. 

2. ɺ ʢʘʢʦʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʧʦʩʣʝ ʧʨʦʭʦʞʜʝʥʠʷ ʯʝʨʝʟ ʧʦʣʦʞʝʥʠʝ ʨʘʚʥʦʚʝʩʠʷ 
ʢʠʥʝʪʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ ʤʘʷʪʥʠʢʘ ʩʪʘʥʝʪ ʨʘʚʥʦʡ ʝʛʦ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʵʥʝʨʛʠʠ? ʊ/8 

3. ʄʘʪʝʨʠʘʣʴʥʘʷ ʪʦʯʢʘ ʤʘʩʩʦʡ m = 20 ʛ ʩʦʚʝʨʰʘʝʪ ʛʘʨʤʦʥʠʯʝʩʢʠʝ ʢʦʣʝʙʘʥʠʷ ʧʦ 
ʟʘʢʦʥʫ x = 2Ŀcos(2ˊt + ˊ/3) ʤ. ʆʧʨʝʜʝʣʠʪʴ ʧʨʦʝʢʮʠʶ ʩʠʣʳ, ʜʝʡʩʪʚʫʶʱʝʡ ʥʘ 

ʪʦʯʢʫ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t = 10 c ʧʦʩʣʝ ʥʘʯʘʣʘ ʢʦʣʝʙʘʥʠʡ, ʠ ʧʦʣʥʫʶ ʵʥʝʨʛʠʶ 

ʪʦʯʢʠ. ʆʪʚʝʪ: Fx = 0,79 ʅ; W = 1,58 ɼʞ. 

V. ʆʣʠʤʧʠʘʜʘ. 

1. ʊʦʥʢʠʡ ʧʨʷʤʦʡ ʩʪʝʨʞʝʥʴ L = 1 ʤ ʧʨʠʢʨʝʧʣʝʥ ʢ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʦʩʠ, 

ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʝʛʦ ʢʦʥʝʮ. ʉʪʝʨʞʝʥʴ ʦʪʢʣʦʥʠʣʠ ʥʘ ʫʛʦʣ ű = 60
0
 ʦʪ ʧʦʣʦʞʝʥʠʷ 

ʨʘʚʥʦʚʝʩʠʷ ʠ ʦʪʧʫʩʪʠʣʠ. ʆʧʨʝʜʝʣʠʪʝ ʣʠʥʝʡʥʫʶ ʩʢʦʨʦʩʪʴ ʥʠʞʥʝʛʦ ʢʦʥʮʘ 

ʩʪʝʨʞʥʷ ɡ ʚ ʤʦʤʝʥʪ ʧʨʦʭʦʞʜʝʥʠʷ ʯʝʨʝʟ ʧʦʣʦʞʝʥʠʝ ʨʘʚʥʦʚʝʩʠʷ. 3,8 ʤ/ʩ  

2. ʅʝʙʦʣʴʰʦʡ ʩʪʘʥʦʢ ʤʘʩʩʦʡ 200 ʢʛ ʚʠʙʨʠʨʫʝʪ ʧʨʠ ʨʘʙʦʪʝ ʠʟ-ʟʘ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ 

ʪʷʞʝʣʦʛʦ ʤʘʭʦʚʠʢʘ, ʠʤʝʶʱʝʛʦ ʯʘʩʪʦʪʫ ʦʙʨʘʱʝʥʠʷ 600 ʦʙ/ʩ. ʏʪʦʙʳ ʩʥʠʟʠʪʴ 

ʚʠʙʨʘʮʠʶ ʧʝʨʝʢʨʳʪʠʷ ʚ ʮʝʭʝ, ʚ ʢʦʪʦʨʦʤ ʫʩʪʘʥʦʚʣʝʥ ʩʪʘʥʦʢ, ʧʦʜ ʩʪʘʥʠʥʫ 

ʧʦʣʦʞʠʣʠ ʫʧʨʫʛʫʶ ʧʨʦʢʣʘʜʢʫ ʪʦʣʱʠʥʦʡ 10 ʩʤ ʠʟ ʤʘʪʝʨʠʘʣʘ ʩ ʤʦʜʫʣʝʤ 

ʫʧʨʫʛʦʩʪʠ 3,1Ŀ10
8
 ʅ/ʤ

2
. ʇʣʦʱʘʜʴ ʦʩʥʦʚʘʥʠʷ ʩʪʘʥʠʥʳ 2 ʤ

2
. ɸ1 = 1,85 ɸ0 

3.  ʇʨʠʚʝʜʝʪ ʣʠ ʫʩʪʘʥʦʚʢʘ ʧʨʦʢʣʘʜʢʠ ʢ ʫʤʝʥʴʰʝʥʠʶ ʚʠʙʨʘʮʠʡ ʧʝʨʝʢʨʳʪʠʷ? ʅʝ 

ʣʫʯʰʝ ʣʠ ʩʚʠʥʮʦʚʦ-ʨʝʟʠʥʦʚʘʷ ʦʧʦʨʘ - ʦʧʦʨʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ, ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʧʦʜ 

ʦʩʥʦʚʘʥʠʝʤ ʠ ʚʳʧʦʣʥʝʥʥʘʷ ʠʟ ʨʝʟʠʥʳ ʩ ʮʝʥʪʨʘʣʴʥʳʤ ʩʪʝʨʞʥʝʤ ʠʟ ʤʷʛʢʦʛʦ 

ʤʝʪʘʣʣʘ (ʩʚʠʥʮʘ)? ɸ2 = 0,02 ɸ0 

4. ʄʘʪʝʤʘʪʠʯʝʩʢʠʡ ʤʘʷʪʥʠʢ ʜʣʠʥʦʡ 50 ʩʤ, ʚʳʚʝʜʝʥʥʳʡ ʠʟ ʧʦʣʦʞʝʥʠʷ ʨʘʚʥʦʚʝʩʠʷ, 

ʦʪʢʣʦʥʠʣʩʷ ʧʨʠ ʧʝʨʚʦʤ ʢʦʣʝʙʘʥʠʠ ʥʘ 5 ʩʤ, ʧʨʠ ʚʪʦʨʦʤ (ʚ ʪʫ ʞʝ ʩʪʦʨʦʥʫ) ï ʥʘ 4 

ʩʤ. ʅʘʡʪʠ ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʪʫʭʘʥʠʷ ʤʘʷʪʥʠʢʘ. 0,15 ʩ
-1 

VI.   ɺʦʧʨʦʩʳ (ʙʣʠʮ): 

1. ʄʘʷʪʥʠʢ ʩʦʚʝʨʰʘʝʪ ʛʘʨʤʦʥʠʯʝʩʢʠʝ ʢʦʣʝʙʘʥʠʷ. ʂʘʢʦʚʦ ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ 

ʢʠʥʝʪʠʯʝʩʢʦʡ ʠ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʵʥʝʨʛʠʷʤʠ ʤʘʷʪʥʠʢʘ ʯʝʨʝʟ 1/8 ʧʝʨʠʦʜʘ? 

2. ʇʨʠ ʦʪʣʠʯʘʶʱʠʭʩʷ ʚ 3 ʨʘʟʘ ʯʘʩʪʦʪʘʭ ʚʳʥʫʞʜʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʤʘʷʪʥʠʢʘ ʠʭ 
ʘʤʧʣʠʪʫʜʘ ʦʜʠʥʘʢʦʚʘ. ɺʦ ʩʢʦʣʴʢʦ ʨʘʟ ʦʪʣʠʯʘʶʪʩʷ ʠʭ ʤʘʢʩʠʤʘʣʴʥʳʝ 

ʢʠʥʝʪʠʯʝʩʢʠʝ ʵʥʝʨʛʠʠ ʚ ʵʪʠʭ ʩʦʩʪʦʷʥʠʷʭ? 

3. ɻʨʫʟ ʢʦʣʝʙʣʝʪʩʷ ʚʜʦʣʴ ʦʩʠ ʭ ʧʦ ʟʘʢʦʥʫ: )1,03sin(5 -= tx , ʛʜʝ t ʚ ʩʝʢʫʥʜʘʭ, ʭ ʚ 

ʩʘʥʪʠʤʝʪʨʘʭ. ʅʘʡʪʠ ʘʤʧʣʠʪʫʜʥʦʝ ʟʥʘʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʠ ʫʩʢʦʨʝʥʠʷ ʛʨʫʟʘ. 

4. ʅʘ ʩʪʘʨʳʭ ʨʘʟʲʝʟʞʝʥʥʳʭ ʛʨʫʥʪʦʚʳʭ ʜʦʨʦʛʘʭ ʘʚʪʦʤʦʙʠʣʴ ʤʦʞʝʪ ʩʠʣʴʥʦ 

ʨʘʩʢʘʯʠʚʘʪʴʩʷ. ʇʦʯʝʤʫ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ? 

5. ɽʩʣʠ ʢ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʨʫʞʠʥʝ ʧʦʜʚʝʩʠʪʴ ʣʝʛʢʦʝ ʚʝʜʝʨʢʦ ʠ ʨʘʚʥʦʤʝʨʥʦ ʢʘʧʘʪʴ 
ʚ ʥʝʛʦ ʩ ʚʳʩʦʪʳ ʚʦʜʫ ʠʟ ʢʘʧʝʣʴʥʠʮʳ, ʪʦ ʩʪʘʢʘʥʯʠʢ ʚʥʘʯʘʣʝ ʥʝʧʦʜʚʠʞʝʥ, ʩʧʫʩʪʷ 

ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʟʘʤʝʪʥʦ ʨʘʩʢʘʯʠʚʘʝʪʩʷ, ʘ ʟʘʪʝʤ ï ʫʩʧʦʢʘʠʚʘʝʪʩʷ. ʇʦʯʝʤʫ? 

6. ʇʦʯʝʤʫ ʧʨʠ ʥʝʢʦʪʦʨʦʡ ʩʢʦʨʦʩʪʠ ʘʚʪʦʤʦʙʠʣʷ ʠʟʦʙʨʘʞʝʥʠʝ ʚ ʟʝʨʢʘʣʝ ʟʘʜʥʝʛʦ 

ʚʠʜʘ çʨʘʟʤʳʚʘʝʪʩʷè? 

ʈʘʟʥʦʝ 

1. ʄʘʪʝʤʘʪʠʯʝʩʢʠʡ ʤʘʷʪʥʠʢ ʜʣʠʥʦʡ L = 0,5 ʤ, ʚʳʚʝʜʝʥʥʳʡ ʠʟ ʧʦʣʦʞʝʥʠʷ 

ʨʘʚʥʦʚʝʩʠʷ, ʦʪʢʣʦʥʠʣʩʷ ʧʨʠ ʧʝʨʚʦʤ ʢʦʣʝʙʘʥʠʠ ʥʘ ɸ1 = 5 ʩ, ʘ ʧʨʠ ʚʪʦʨʦʤ (ʚ ʪʫ 

ʞʝ ʩʪʦʨʦʥʫ) - ɸ2 = 4 ʩʤ. ʥʘʡʜʠʪʝ ʚʨʝʤʷ ʨʝʣʘʢʩʘʮʠʠ Ű. ʪ.ʝ. ʚʨʝʤʷ, ʚ ʪʝʯʝʥʠʝ 

ʢʦʪʦʨʦʛʦ ʘʤʧʣʠʪʫʜʘ ʢʦʣʝʙʘʥʠʡ ʫʤʝʥʴʰʘʝʪʩʷ ʚ ʝ ʨʘʟ. 6,36 ʩ 
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2. ʅʘʧʠʩʘʪʴ ʫʨʘʚʥʝʥʠʝ ʢʦʩʠʥʫʩʦʠʜʘʣʴʥʦʛʦ ʛʘʨʤʦʥʠʯʝʩʢʦʛʦ ʢʦʣʝʙʘʪʝʣʴʥʦʛʦ 

ʜʚʠʞʝʥʠʷ ʩ ʘʤʧʣʠʪʫʜʦʡ 1 ʩʤ, ʝʩʣʠ ʟʘ 2 ʤʠʥ ʢʦʣʝʙʘʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ ʩʦʚʝʨʰʘʝʪ 

200 ʧʦʣʥʳʭ ʢʦʣʝʙʘʥʠʡ (ʥʘʯʘʣʴʥʫʶ ʬʘʟʫ ʢʦʣʝʙʘʥʠʡ ʚʟʷʪʴ ʨʘʚʥʦʡ 30
0
). ʆʪʚʝʪ: x = 

0,01cos(10ˊt + ˊ/6) ʤ. 

3. ʇʨʠ ʢʘʢʠʭ ʩʢʦʨʦʩʪʷʭ ʧʦʝʟʜʘ ʤʦʞʥʦ ʦʞʠʜʘʪʴ ʦʩʦʙʝʥʥʦ ʩʠʣʴʥʦʝ ʨʘʩʢʘʯʠʚʘʥʠʝ 
ʰʘʨʠʢʘ, ʧʦʜʚʝʰʝʥʥʦʛʦ ʥʘ ʥʠʪʠ ʜʣʠʥʦʡ 80 ʩʤ? ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʩʪʳʢʘʤʠ 

ʨʝʣʴʩʦʚ 20 ʤ. 

ʆʣʠʤʧʠʘʜʘ.  

1. ʅʘ ʩʪʦʣʝ ʩʪʦʠʪ ʢʦʣʝʩʦ ʚ ʚʠʜʝ ʫʟʢʦʛʦ ʧʦʣʦʛʦ ʦʜʥʦʨʦʜʥʦʛʦ 
ʦʙʨʫʯʘ ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ (ʜʣʷ ʫʩʪʦʡʯʠʚʦʩʪʠ) ʩʝʯʝʥʠʷ. ʄʘʩʩʘ 

ʦʙʨʫʯʘ ʄ, ʝʛʦ ʨʘʜʠʫʩ R. ʉ ʚʝʨʭʥʝʡ ʪʦʯʢʠ ʚʥʫʪʨʠ ʦʙʨʫʯʘ 

ʥʘʯʠʥʘʝʪ ʩʢʘʪʳʚʘʪʴʩʷ ʙʝʟ ʪʨʝʥʠʷ ʥʝʙʦʣʴʰʦʡ, ʥʦ ʤʘʩʩʠʚʥʳʡ 

ʰʘʨʠʢ ʤʘʩʩʦʡ m. ʂʘʢʫʶ ʩʢʦʨʦʩʪʴ ʧʨʠʦʙʨʝʪʸʪ ʚʝʨʭʥʷʷ ʪʦʯʢʘ ʢʦʣʝʩʘ ʢ ʤʦʤʝʥʪʫ, 

ʢʦʛʜʘ ʰʘʨʠʢ ʦʢʘʞʝʪʩʷ ʚ ʥʠʞʥʝʡ ʪʦʯʢʝ ʢʦʣʝʩʘ? ɼʚʠʞʝʥʠʝ 

ʢʦʣʝʩʘ ʧʨʦʠʩʭʦʜʠʪ ʙʝʟ ʧʨʦʩʢʘʣʴʟʳʚʘʥʠʷ, ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

ʚʦʟʜʫʭʘ ʚʥʫʪʨʠ ʦʙʨʫʯʘ ʥʝʪ.  

2. ʂʦʣʝʙʘʥʠʷ ʪʦʯʢʠ ʧʨʦʠʩʭʦʜʷʪ ʧʦ ʟʘʢʦʥʫ x = A0e
ïɓt

 sin ɤt. 

ʅʘʡʜʠʪʝ ʜʚʘ ʤʦʤʝʥʪʘ ʚʨʝʤʝʥʠ, ʢʦʛʜʘ ʪʦʯʢʘ ʜʦʩʪʠʛʘʝʪ ʢʨʘʡʥʠʭ ʧʦʣʦʞʝʥʠʡ. 

ʏʘʩʪʦʪʘ ʢʦʣʝʙʘʥʠʡ ʨʘʚʥʘ  1 ɻʮ, ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʪʫʭʘʥʠʷ   ɓ ʨʘʚʝʥ 0,628 ʩ
ï1

. 
ʆʪʚʝʪ:  tn = (arctg ɤ/ɓ +nˊ)/ɤ;  0,23 ʩ   ʠ   0,73 ʩ  

 

ɿʘʥʷʪʠʝ 7. ʉʚʦʙʦʜʥʳʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʢʦʣʝʙʘʥʠʷ. 

I. ɺʦʧʨʦʩʳ (ʙʣʠʮ): 

1. ʏʝʤ ʙʦʣʴʰʝ ʭʦʣʝʩʪʝʨʠʥʘ ʦʪʢʣʘʜʳʚʘʝʪʩʷ ʚ ʩʦʩʫʜʝ, ʪʝʤ ʘʨʪʝʨʠʷ ʩʪʘʥʦʚʠʪʩʷ 
ʞʝʩʪʯʝ ʠ ʪʝʤ ʙʳʩʪʨʝʝ ʧʦ ʥʝʡ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʧʫʣʴʩʦʚʘʷ ʚʦʣʥʘ. ʊʘʢ ʣʠ ʵʪʦ? 

2. ʇʦʪʝʥʮʠʘʣʴʥʘʷ ʵʥʝʨʛʠʷ ʞʠʜʢʦʩʪʠ, ʚʥʘʯʘʣʝ ʥʘʭʦʜʷʱʝʡʩʷ ʚ ʦʜʥʦʤ ʠʟ ʢʦʣʝʥ 
ʩʦʦʙʱʘʶʱʠʭʩʷ ʩʦʩʫʜʦʚ, ʚʜʚʦʝ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʧʦʣʦʞʝʥʠʠ ʨʘʚʥʦʚʝʩʠʷ. 

ɼʦʢʘʞʠʪʝ ʵʪʦ. ʂʫʜʘ ʞʝ ʧʦʜʝʚʘʣʘʩʴ ʧʦʣʦʚʠʥʘ ʟʘʧʘʩʝʥʥʦʡ ʵʥʝʨʛʠʠ? 

3. ʂʘʢʫʶ ʬʦʨʤʫ ʜʦʣʞʥʘ ʠʤʝʪʴ ʯʘʰʢʘ, ʯʪʦʙʳ ʰʘʨʠʢ, ʢʘʪʷʱʠʡʩʷ ʚʚʝʨʭ-ʚʥʠʟ ʧʦ ʝʝ 

ʩʪʝʥʢʘʤ, ʚ ʠʜʝʘʣʝ ʤʦʛ ʙʳ ʩʦʚʝʨʰʘʪʴ ʛʘʨʤʦʥʠʯʝʩʢʠʝ ʢʦʣʝʙʘʥʠʷ? 

4. ʅʘ ʢʘʢʠʭ ʢʘʯʝʣʷʭ ʧʨʦʱʝ ʨʘʩʢʘʯʠʚʘʪʴʩʷ: ʩ ʚʝʨʸʚʢʘʤʠ ʠʣʠ ʩ ʤʝʪʘʣʣʠʯʝʩʢʠʤʠ 

ʰʪʘʥʛʘʤʠ? 

5. ɽʩʣʠ ʜʣʠʥʫ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʘʷʪʥʠʢʘ ʫʤʝʥʴʰʘʪʴ, ʢʦʛʜʘ ʦʥ ʧʨʦʭʦʜʠʪ 

ʧʦʣʦʞʝʥʠʝ ʨʘʚʥʦʚʝʩʠʷ, ʠ ʫʚʝʣʠʯʠʚʘʪʴ ʚ ʪʝ ʤʦʤʝʥʪʳ, ʢʦʛʜʘ ʝʛʦ ʦʪʢʣʦʥʝʥʠʝ 

ʤʘʢʩʠʤʘʣʴʥʦ, ʪʦ ʘʤʧʣʠʪʫʜʘ ʢʦʣʝʙʘʥʠʡ ʤʘʷʪʥʠʢʘ ʥʘʯʥʝʪ ʚʦʟʨʘʩʪʘʪʴ. ʇʦʯʝʤʫ? 

6. ʇʦʯʝʤʫ ʜʚʘ ʥʠʪʷʥʳʭ ʤʘʷʪʥʠʢʘ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʦʜʠʥʘʢʦʚʦʡ ʜʣʠʥʳ, 

ʧʦʜʚʝʰʝʥʥʳʝ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʟʘʢʨʝʧʣʝʥʥʦʡ ʥʠʪʠ, ʧʨʠ ʢʦʣʝʙʘʥʠʷʭ 

ʦʙʤʝʥʠʚʘʶʪʩʷ ʵʥʝʨʛʠʝʡ? 

7. ʏʪʦʙʳ ʦʪʚʝʩʪʠ ʢʘʯʝʣʠ ʩ ʩʠʜʷʱʠʤ ʥʘ ʥʠʭ ʯʝʣʦʚʝʢʦʤ ʥʘ ʙʦʣʴʰʦʡ ʫʛʦʣ, 
ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʣʦʞʠʪʴ ʙʦʣʴʰʫʶ ʩʠʣʫ. ʇʦʯʝʤʫ ʞʝ ʨʘʩʢʘʯʘʪʴ ʢʘʯʝʣʠ ʜʦ ʪʘʢʦʛʦ 

ʞʝ ʫʛʣʘ ʤʦʞʥʦ ʩ ʧʦʤʦʱʴʶ ʤʝʥʴʰʝʛʦ ʫʩʠʣʠʷ? 

8. ɽʩʣʠ ʢ ʧʨʫʞʠʥʝ ʧʨʠʜʝʨʞʠʚʘʷ ʧʦʜʚʝʩʠʪʴ ʛʨʫʟ ʠ ʦʪʧʫʩʪʠʪʴ ʝʛʦ, ʪʦ ʚ ʢʨʘʡʥʝʤ 
ʚʝʨʭʥʝʤ ʧʦʣʦʞʝʥʠʠ ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʵʥʝʨʛʠʷ ʛʨʫʟʘ mgA, ʘ ʧʨʫʞʠʥʳ ʩ ʛʨʫʟʦʤ ʚ 

ʧʦʣʦʞʝʥʠʠ ʨʘʚʥʦʚʝʩʠʷ 
2

2kA
. ʇʦʯʝʤʫ? 
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II.  ɿʘʜʘʯʠ (ʙʣʠʮ): 

1. ʊʝʣʦ ʩʦʚʝʨʰʘʝʪ ʛʘʨʤʦʥʠʯʝʩʢʠʝ ʢʦʣʝʙʘʥʠʷ ʧʦ ʟʘʢʦʥʫ x(t) = xmĿcosɤt ʩ ʧʝʨʠʦʜʦʤ 

T = 20 c ʠ ʘʤʧʣʠʪʫʜʦʡ xm = 50 ʩʤ. ʂʘʢʦʡ ʧʫʪʴ ʧʨʦʰʣʦ ʪʝʣʦ ʟʘ ʧʝʨʚʫʶ ʩʝʢʫʥʜʫ, 

ʟʘ ʧʝʨʚʳʝ 5 ʩ, ʟʘ 40 ʩ? 2,4 ʩʤ. 50 ʩʤ. 4 ʤ. 

2. ʅʘ ʨʘʙʦʯʠʡ ʩʪʦʣ ʚʠʙʨʦʩʪʝʥʜʘ, ʢʦʣʝʙʣʶʱʠʡʩʷ ʩ ʯʘʩʪʦʪʦʡ ɜ = 5 ɻʮ, ʧʦʩʪʘʚʣʝʥ 

ʜʣʷ ʠʩʧʳʪʘʥʠʷ ʩʠʩʪʝʤʥʳʡ ʙʣʦʢ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ. ʇʨʠ ʢʘʢʦʡ 

ʘʤʧʣʠʪʫʜʝ ʢʦʣʝʙʘʥʠʡ ʙʣʦʢ ʥʝ ʙʫʜʝʪ ʦʪʨʳʚʘʪʴʩʷ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʙʦʯʝʛʦ ʩʪʦʣʘ? 
1ʩʤ 

III.  ʇʝʨʚʳʡ ʢʦʥʜʝʥʩʘʪʦʨ - ʣʝʡʜʝʥʩʢʘʷ ʙʘʥʢʘ. ʋʩʪʨʦʡʩʪʚʦ ʢʦʥʜʝʥʩʘʪʦʨʘ 

(ʧʦʚʪʦʨʝʥʠʝ) ʠ ʩʧʦʩʦʙʳ ʝʛʦ ʟʘʨʷʜʢʠ. ʂʘʢ ʟʘʚʠʩʠʪ ʚʝʣʠʯʠʥʘ ʟʘʨʷʜʘ ʢʦʥʜʝʥʩʘʪʦʨʘ ʦʪ 

ʚʨʝʤʝʥʠ ʝʛʦ ʟʘʨʷʜʢʠ; ʦʪ ʝʛʦ ʵʣʝʢʪʨʦʝʤʢʦʩʪʠ; ʦʪ ʕɼʉ ʠʩʪʦʯʥʠʢʘ ʪʦʢʘ? 

                                 .
2

)1(
2

max
maxmaxmax

C

q
WCUqUeu C

RC

t

===-=
-

ee  

ʈʘʟʨʷʜ ʢʦʥʜʝʥʩʘʪʦʨʘ ʯʝʨʝʟ ʧʨʦʚʦʣʦʯʥʫʶ ʢʘʪʫʰʢʫ.  ɺʦʟʨʘʩʪʘʥʠʝ ʪʦʢʘ ʠ ʫʙʳʣʴ 

ʟʘʨʷʜʘ ʢʦʥʜʝʥʩʘʪʦʨʘ. ʇʦʯʝʤʫ ʩʠʣʘ ʪʦʢʘ ʚ ʢʘʪʫʰʢʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ 

ʤʝʜʣʝʥʥʦ? ɺ ʤʦʤʝʥʪ, ʢʦʛʜʘ ʢʦʥʜʝʥʩʘʪʦʨ ʧʦʣʥʦʩʪʴʶ ʨʘʟʨʷʜʠʪʩʷ, ʪʦʢ ʚ ʢʘʪʫʰʢʝ ʠ 

ʵʥʝʨʛʠʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ .
2

2

maxLI
WL =  ʜʦʩʪʠʛʘʶʪ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ. ɺ 

ʧʨʦʠʟʚʦʣʴʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ: .
22

22 Li

c

q
W +=  ʇʦ ʢʘʢʦʤʫ ʧʨʠʤʝʨʥʦ ʟʘʢʦʥʫ 

ʠʟʤʝʥʷʝʪʩʷ ʟʘʨʷʜ ʢʦʥʜʝʥʩʘʪʦʨʘ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ; ʩʠʣʘ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ ʚ 

ʢʘʪʫʰʢʝ (ʧʨʠʤʝʨʥʳʝ ʛʨʘʬʠʢʠ ʥʘ ʜʦʩʢʝ ;cos
dt

dq
itqq ʤʘʭ -== w  tIi m wsin= );

wmm qI = . ʈʘʟʨʷʜ ʢʦʥʜʝʥʩʘʪʦʨʘ ʯʝʨʝʟ ʢʘʪʫʰʢʫ ʥʦʩʠʪ ʢʦʣʝʙʘʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ.  

ɺʳʚʝʩʪʠ ʫʨʘʚʥʝʥʠʝ, ʦʧʠʩʳʚʘʶʱʝʝ ʧʨʦʮʝʩʩʳ ʚ ʢʦʣʝʙʘʪʝʣʴʥʦʤ ʢʦʥʪʫʨʝ. 

qqq
LC

q
C

q

dt

di
L 21

w-=¡¡-=¡¡=- . ʉʚʦʙʦʜʥʳʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʢʦʣʝʙʘʥʠʷ ʚ 

ʢʦʥʪʫʨʝ ʥʦʩʷʪ ʛʘʨʤʦʥʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ. ʌʦʨʤʫʣʘ ʊʦʤʩʦʥʘ: LCT p2= . 

IV.  ɿʘʜʘʯʠ (ʙʣʠʮ):  

1. ɿʘʨʷʜ ʥʘ ʦʙʢʣʘʜʢʘʭ ʢʦʥʜʝʥʩʘʪʦʨʘ ʠʜʝʘʣʴʥʦʛʦ ʦʪʢʨʳʪʦʛʦ ʢʦʣʝʙʘʪʝʣʴʥʦʛʦ 

ʢʦʥʪʫʨʘ ʠʟʤʝʥʷʝʪʩʷ ʧʦ ʟʘʢʦʥʫ  Q = 25Ŀ10
-9
Ŀsin (2Ŀ10

8
t + 0,9) ʂʣ.  ʀʥʜʫʢʪʠʚʥʦʩʪʴ 

ʢʦʥʪʫʨʘ 2 ʤɻʥ. ʆʧʨʝʜʝʣʠʪʝ: 

1) ʟʘʢʦʥ ʠʟʤʝʥʝʥʠʷ ʪʦʢʘ ʚ ʢʦʥʪʫʨʝ ʠ ʟʥʘʯʝʥʠʝ ʪʦʢʘ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t = 10
-9
ʩ.  

ï2,27 ɸ 

2) ʦʧʨʝʜʝʣʠʪʝ ʝʤʢʦʩʪʴ ʢʦʥʪʫʨʘ  ʠ ʟʘʢʦʥ ʠʟʤʝʥʝʥʠʷ ʥʘʧʨʷʞʝʥʠʡ ʥʘ 

ʠʥʜʫʢʪʠʚʥʦʩʪʠ ʠ ʝʤʢʦʩʪʠ. 0,125Ŀ10-13
 ʌ 

C  L 

1 2 

i 

t 
0 

0 

q 

t 
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3) ʤʘʢʩʠʤʘʣʴʥʳʡ ʟʘʧʘʩ ʵʥʝʨʛʠʠ ʚ ʢʦʥʪʫʨʝ ʠ ʟʘʢʦʥ ʠʟʤʝʥʝʥʠʷ ʵʥʝʨʛʠʠ 

ʢʦʥʜʝʥʩʘʪʦʨʘ ʠ ʠʥʜʫʢʪʠʚʥʦʩʪʠ. 25 ʤɼʞ 

4) ʜʣʠʥʫ ʚʦʣʥʳ, ʠʟʣʫʯʘʝʤʦʡ ʢʦʥʪʫʨʦʤ, ʥʘ ʥʝʩʫʱʝʡ ʯʘʩʪʦʪʝ. 9,86 ʤ 

2. ʀʤʝʶʪʩʷ ʜʚʘ ʢʦʣʝʙʘʪʝʣʴʥʳʭ ʢʦʥʪʫʨʘ ʩ ʢʦʥʜʝʥʩʘʪʦʨʘʤʠ ʦʜʠʥʘʢʦʚʦʡ ʝʤʢʦʩʪʠ. 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʚʝʣʠʯʠʥʘ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʢʦʥʜʝʥʩʘʪʦʨʝ ʚʪʦʨʦʛʦ ʢʦʥʪʫʨʘ ʚʦ ʚʨʝʤʷ 

ʩʚʦʙʦʜʥʳʭ ʢʦʣʝʙʘʥʠʡ Um2 = 120 ɺ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʩʠʣʳ ʪʦʢʘ Im1 ʚ 

ʧʝʨʚʦʤ ʢʦʥʪʫʨʝ ʚ 3 ʨʘʟʘ ʤʝʥʴʰʝ, ʘ ʯʘʩʪʦʪʘ ʢʦʣʝʙʘʥʠʡ ɤ1 ʚ 2 ʨʘʟʘ ʙʦʣʴʰʝ, ʯʝʤ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʚʝʣʠʯʠʥʳ Im2 ʠ ɤ2 ʚʦ ʚʪʦʨʦʤ ʢʦʥʪʫʨʝ. ʅʘʡʪʠ ʤʘʢʩʠʤʘʣʴʥʦʝ 

ʟʥʘʯʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ Um1 ʥʘ ʢʦʥʜʝʥʩʘʪʦʨʝ ʧʝʨʚʦʛʦ ʢʦʥʪʫʨʘ. ʆʪʚʝʪ: 20 ɺ 

V. ʆʣʠʤʧʠʘʜʘ. 

1. ʂʦʥʜʝʥʩʘʪʦʨ ʝʤʢʦʩʪʠ ʉ, ʟʘʨʷʞʝʥʥʳʡ ʜʦ ʥʘʧʨʷʞʝʥʠʷ U, ʯʝʨʝʟ ʢʣʶʯ ʂ 

ʧʦʜʢʣʶʯʝʥ ʢ ʜʚʫʤ ʢʘʪʫʰʢʘʤ ʩ 

ʠʥʜʫʢʪʠʚʥʦʩʪʷʤʠ L1 ʠ L2 (ʈʠʩ. 1). ɽʩʣʠ 

ʟʘʤʢʥʫʪʴ ʢʣʶʯ ʂ, ʪʦ ʯʝʨʝʟ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ 

ʢʦʥʜʝʥʩʘʪʦʨ ʧʦʣʥʦʩʪʴʶ ʧʝʨʝʟʘʨʷʜʠʪʩʷ. 

ʂʘʢʠʝ ʟʘʨʷʜʳ ʧʨʦʪʝʢʫʪ ʯʝʨʝʟ ʢʘʪʫʰʢʠ ʟʘ  

ʵʪʦ ʚʨʝʤʷ? 
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2. ʆʧʨʝʜʝʣʠʪʴ, ʚʦ ʩʢʦʣʴʢʦ ʨʘʟ ʦʪʣʠʯʘʶʪʩʷ ʘʤʧʣʠʪʫʜʳ ʢʦʣʝʙʘʥʠʷ ʯʝʨʝʟ ʧʝʨʠʦʜ. 

ʂʦʣʝʙʘʪʝʣʴʥʳʡ ʢʦʥʪʫʨ ʩʦʩʪʦʠʪ ʠʟ ʢʘʪʫʰʢʠ ʠʥʜʫʢʪʠʚʥʦʩʪʴʶ L = 40 ʤɻʥ, 

ʢʦʥʜʝʥʩʘʪʦʨʘ ʝʤʢʦʩʪʴʶ ʉ = 0,25 ʤʢʌ. ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʢʦʥʪʫʨʘ R = 4,0 ʆʤ. 1,03 

3. ʂʦʥʜʝʥʩʘʪʦʨ ʝʤʢʦʩʪʴʶ ʉ1= 1 ʤʢʌ ʟʘʨʷʞʝʥ ʜʦ ʨʘʟʥʦʩʪʠ ʧʦʪʝʥʮʠʘʣʦʚ 300 ɺ. ʂ 

ʥʝʤʫ ʯʝʨʝʟ ʜʠʦʜ ʠ ʙʦʣʴʰʫʶ ʠʥʜʫʢʪʠʚʥʦʩʪʴ L ʧʦʜʢʣʶʯʝʥ ʥʝʟʘʨʷʞʝʥʥʳʡ 

ʢʦʥʜʝʥʩʘʪʦʨ ʝʤʢʦʩʪʴʶ ʉ2 = 2 ʤʢʌ (ʈʠʩ. 2). ɼʦ ʢʘʢʦʡ ʨʘʟʥʦʩʪʠ ʧʦʪʝʥʮʠʘʣʦʚ ʦʥ 

ʟʘʨʷʜʠʪʩʷ ʧʦʩʣʝ ʟʘʤʳʢʘʥʠʷ ʢʣʶʯʘ ʂ? 200 ɺ 

VI.  ɺʦʧʨʦʩʳ (ʙʣʠʮ): 

1. ʇʣʘʩʪʠʥʳ ʧʣʦʩʢʦʛʦ ʢʦʥʜʝʥʩʘʪʦʨʘ, ʚʢʣʶʯʝʥʥʦʛʦ ʚ ʢʦʣʝʙʘʪʝʣʴʥʳʡ ʢʦʥʪʫʨ, 
ʩʙʣʠʞʘʶʪ. ʂʘʢ ʙʫʜʝʪ ʤʝʥʷʪʴʩʷ ʧʨʠ ʵʪʦʤ ʯʘʩʪʦʪʘ ʢʦʣʝʙʘʥʠʡ ʢʦʥʪʫʨʘ?  

2. ʂʦʥʜʝʥʩʘʪʦʨ ʝʤʢʦʩʪʠ 0,1 ʤʢʌ ʨʘʟʨʷʞʘʝʪʩʷ ʯʝʨʝʟ ʨʝʟʠʩʪʦʨ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ 

1Ŀ10
6
 ʆʤ. ɽʩʣʠ ʥʘʯʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʢʦʥʜʝʥʩʘʪʦʨʝ ʨʘʚʥʦ 10 ɺ, ʩʢʦʣʴʢʦ 

ʧʨʠʤʝʨʥʦ ʚʨʝʤʝʥʠ ʥʫʞʥʦ, ʯʪʦʙʳ ʦʥʦ ʫʧʘʣʦ ʜʦ 1 ɺ? 

3. ʂʦʥʜʝʥʩʘʪʦʨ ʧʦʜʢʣʶʯʠʣʠ ʢ ʠʩʪʦʯʥʠʢʫ ʪʦʢʘ ʩ ʠʟʚʝʩʪʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. 

¶ ʏʝʤʫ ʨʘʚʥʘ ʩʠʣʘ ʪʦʢʘ ʚ ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ? 

¶ ʏʝʤʫ ʨʘʚʥʦ ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʢʦʥʜʝʥʩʘʪʦʨʝ ʚ ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ? 

¶ ʏʝʤʫ ʨʘʚʥʦ ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʢʦʥʜʝʥʩʘʪʦʨʝ ʧʦʩʣʝ ʝʛʦ ʟʘʨʷʜʢʠ? 

¶ ʂʘʢʘʷ ʵʥʝʨʛʠʷ ʟʘʧʘʩʝʥʘ ʢʦʥʜʝʥʩʘʪʦʨʦʤ ʚ ʧʨʦʮʝʩʩʝ ʝʛʦ ʟʘʨʷʜʢʠ? 

¶ ʂʘʢʫʶ ʨʘʙʦʪʫ ʩʦʚʝʨʰʠʣ ʠʩʪʦʯʥʠʢ ʪʦʢʘ ʚ ʧʨʦʮʝʩʩʝ ʟʘʨʷʜʢʠ? 

3. ʂʦʥʜʝʥʩʘʪʦʨʳ ʚ ʩʭʝʤʘʭ ʚʢʣʶʯʝʥʠʷ ʣʶʤʠʥʝʩʮʝʥʪʥʳʭ ʣʘʤʧ ʩʦ ʚʨʝʤʝʥʝʤ 

ʚʳʩʳʭʘʶʪ ʦʪ ʥʘʛʨʝʚʘ, ʠ ʵʪʦ ʠʟʤʝʥʷʝʪ ʯʘʩʪʦʪʘ ʧʫʣʴʩʘʮʠʡ ʪʦʢʘ. ʂʘʢ?  

4. ʀʥʜʫʢʪʠʚʥʦʩʪʴ ʢʦʣʝʙʘʪʝʣʴʥʦʛʦ ʢʦʥʪʫʨʘ ʤʠʥʦʠʩʢʘʪʝʣʷ ʦʙʨʘʟʦʚʘʥʘ 

ʧʨʦʚʦʣʦʯʥʳʤ ʢʦʣʴʮʦʤ. ʂʦʛʜʘ ʵʪʦ ʢʦʣʴʮʦ ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ ʤʝʪʘʣʣʫ, ʚ 

ʪʝʣʝʬʦʥʥʳʭ ʥʘʫʰʥʠʢʘʭ ʚʳʩʦʢʠʡ ʪʦʥ ʩʤʝʥʷʝʪʩʷ ʥʘ ʥʠʟʢʠʡ ʪʦʥ. ʏʝʤ ʵʪʦ 

ʦʙʲʷʩʥʠʪʴ? 
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5. ɿʘʨʷʞʝʥʥʳʡ ʢʦʥʜʝʥʩʘʪʦʨ ʧʦʜʢʣʶʯʘʶʪ ʢ ʩʦʣʝʥʦʠʜʫ ʚ ʩʚʝʨʭʧʨʦʚʦʜʷʱʝʤ 

ʩʦʩʪʦʷʥʠʠ. 

¶ ʏʝʤʫ ʨʘʚʥʘ ʩʠʣʘ ʪʦʢʘ ʚ ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ? 

¶ ʏʝʤʫ ʨʘʚʥʘ ʩʢʦʨʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʪʦʢʘ ʚ ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʠ ʢʘʢ 

ʦʥʘ ʠʟʤʝʥʷʝʪʩʷ ʩʦ ʚʨʝʤʝʥʝʤ? 

¶ ʂʦʛʜʘ ʩʠʣʘ ʪʦʢʘ ʚ ʮʝʧʠ ʜʦʩʪʠʛʘʝʪ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ? 

ʈʘʟʥʦʝ 

1. ɺ ʥʝʢʦʪʦʨʳʡ ʤʦʤʝʥʪ ʩʚʝʨʭʧʨʦʚʦʜʷʱʠʡ ʩʦʣʝʥʦʠʜ ʦʙʲʝʤʦʤ 40 ʩʤ3
 ʧʦʜʢʣʶʯʘʶʪ ʢ 

ʚʳʩʦʢʦʚʦʣʴʪʥʦʤʫ ʢʦʥʜʝʥʩʘʪʦʨʫ ʝʤʢʦʩʪʴʶ 100 ʤʢʌ, ʟʘʨʷʞʝʥʥʦʤʫ ʜʦ 

ʥʘʧʨʷʞʝʥʠʷ 1 ʢɺ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʠ ʠʥʜʫʢʮʠʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʚ ʩʦʣʝʥʦʠʜʝ 1,6 

ʊʣ ʨʘʟʨʫʰʘʝʪʩʷ ʩʦʩʪʦʷʥʠʝ ʩʚʝʨʭʧʨʦʚʦʜʠʤʦʩʪʠ ʤʘʪʝʨʠʘʣʘ, ʠʟ ʢʦʪʦʨʦʛʦ 

ʚʳʧʦʣʥʝʥʘ ʦʙʤʦʪʢʘ ʩʦʣʝʥʦʠʜʘ.  ʆʧʨʝʜʝʣʠʪʝ, ʧʨʦʠʟʦʡʜʝʪ ʣʠ ʨʘʟʨʫʰʝʥʠʝ 

ʩʚʝʨʭʧʨʦʚʦʜʠʤʦʩʪʠ ʚ ʦʧʠʩʘʥʥʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ. 

ʆʣʠʤʧʠʘʜʘ.  

1. ʆʮʝʥʠʪʴ ʚʨʝʤʷ tC, ʟʘ ʢʦʪʦʨʦʝ ʧʦʩʣʝ ʟʘʤʳʢʘʥʠʷ ʢʣʶʯʘ ʟʘʨʷʜʠʪʩʷ ʢʦʥʜʝʥʩʘʪʦʨ 

ʝʤʢʦʩʪʴʶ C = 10 ʤʢʌ, ʚʢʣʶʯʝʥʥʳʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩ ʨʝʟʠʩʪʦʨʦʤ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ R = 1 ʄʆʤ. ʋʩʪʘʥʦʚʠʚʰʝʝʩʷ ʟʥʘʯʝʥʠʝ ʨʘʟʜʝʣʠʪʴ ʥʘ ʩʢʦʨʦʩʪʴ 

ʥʘʨʘʩʪʘʥʠʷ ʪʦʢʘ ʚ ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ (ʤʦʞʥʦ ʩʨʝʜʥʝʶ) ʆʪʚʝʪ: 10 ʩ 

2. ʆʮʝʥʠʪʴ ʚʨʝʤʷ tL, ʟʘ ʢʦʪʦʨʦʝ ʫʩʪʘʥʦʚʠʪʩʷ ʪʦʢ ʚ ʮʝʧʠ ʩ 

ʢʘʪʫʰʢʦʡ ʠʥʜʫʢʪʠʚʥʦʩʪʠ L ʠ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ R ʧʦʩʣʝ 

ʟʘʤʳʢʘʥʠʷ ʢʣʶʯʘ. ʋʩʪʘʥʦʚʠʚʰʝʝʩʷ ʟʥʘʯʝʥʠʝ ʨʘʟʜʝʣʠʪʴ ʥʘ ʩʢʦʨʦʩʪʴ 

ʥʘʨʘʩʪʘʥʠʷ ʪʦʢʘ ʚ ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ (ʤʦʞʥʦ ʩʨʝʜʥʝʶ) ʆʪʚʝʪ: tL = L/R  

3. ɺ ʠʜʝʘʣʴʥʦʤ ʢʦʥʪʫʨʝ, ʩʦʩʪʦʷʱʝʤ ʠʟ ʢʦʥʜʝʥʩʘʪʦʨʘ ʸʤʢʦʩʪʴʶ 
C = 2 ʤʢʌ ʠ ʢʘʪʫʰʢʠ ʠʥʜʫʢʪʠʚʥʦʩʪʴʶ L2 = 1 ʤɻʥ, 

ʧʨʦʠʩʭʦʜʷʪ ʥʝʟʘʪʫʭʘʶʱʠʝ ʩʚʦʙʦʜʥʳʝ ʛʘʨʤʦʥʠʯʝʩʢʠʝ ʢʦʣʝʙʘʥʠʷ ʪʦʢʘ ʩ 

ʘʤʧʣʠʪʫʜʦʡ Imax = 5 ʤɸ. ɺ ʪʦʪ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ, ʢʦʛʜʘ ʪʦʢ ʯʝʨʝʟ ʢʘʪʫʰʢʫ L2 

ʤʘʢʩʠʤʘʣʝʥ, ʟʘʤʳʢʘʶʪ ʢʣʶʯ K. ʆʧʨʝʜʝʣʠʪʝ ʤʘʢʩʠʤʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʥʘ 

ʢʦʥʜʝʥʩʘʪʦʨʝ ʧʦʩʣʝ ʵʪʦʛʦ. ʀʥʜʫʢʪʠʚʥʦʩʪʴ ʢʘʪʫʰʢʠ L1=2 ʤɻʥ. 90 ʤɺ. 

 

ɿʘʥʷʪʠʝ 8. ʇʝʨʝʤʝʥʥʳʡ ʪʦʢ. 

I. ɺʦʧʨʦʩʳ (ʙʣʠʮ): 

1. ɺ ʢʦʣʝʙʘʪʝʣʴʥʦʤ ʢʦʥʪʫʨʝ ʠʟʤʝʥʠʣʠ ʥʘʯʘʣʴʥʫʶ ʚʝʣʠʯʠʥʫ ʟʘʨʷʜʘ ʥʘ 

ʢʦʥʜʝʥʩʘʪʦʨʝ. ʂʘʢʠʝ ʚʝʣʠʯʠʥʳ ʠʟʤʝʥʠʣʠʩʴ ʦʪ ʵʪʦʛʦ, ʘ ʢʘʢʠʝ ʥʝʪ? 

2. ʂʘʢ ʠʟʤʝʥʠʪʩʷ ʧʝʨʠʦʜ ʢʦʣʝʙʘʥʠʡ ʚ ʢʦʣʝʙʘʪʝʣʴʥʦʤ ʢʦʥʪʫʨʝ, ʩʦʩʪʦʷʱʝʤ ʠʟ 
ʧʣʦʩʢʦʛʦ ʚʦʟʜʫʰʥʦʛʦ ʢʦʥʜʝʥʩʘʪʦʨʘ ʠ ʢʘʪʫʰʢʠ ʠʥʜʫʢʪʠʚʥʦʩʪʠ, ʝʩʣʠ ʤʝʞʜʫ 

ʦʙʢʣʘʜʢʘʤʠ ʢʦʥʜʝʥʩʘʪʦʨʘ ʧʦʤʝʩʪʠʪʴ ʤʝʪʘʣʣʠʯʝʩʢʫʶ ʧʣʘʩʪʠʥʫ? ʋʚʝʣ. 

3. ʇʦʯʝʤʫ ʚ ʢʦʣʝʙʘʪʝʣʴʥʦʤ ʢʦʥʪʫʨʝ ʢʦʣʝʙʘʥʠʷ ʥʝ ʧʨʝʢʨʘʱʘʶʪʩʷ ʚ ʪʦʪ ʤʦʤʝʥʪ, 
ʢʦʛʜʘ ʢʦʥʜʝʥʩʘʪʦʨ ʧʦʣʥʦʩʪʴʶ ʨʘʟʨʷʜʠʪʩʷ? 

4. ʏʪʦ ʧʨʦʠʟʦʡʜʝʪ ʩ ʧʝʨʠʦʜʦʤ ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʚ ʢʦʣʝʙʘʪʝʣʴʥʦʤ ʢʦʥʪʫʨʝ, 
ʝʩʣʠ ʝʛʦ ʸʤʢʦʩʪʴ ʫʚʝʣʠʯʠʪʴ ʚ 3 ʨʘʟʘ, ʘ ʠʥʜʫʢʪʠʚʥʦʩʪʴ ʫʤʝʥʴʰʠʪʴ ʚ 3 ʨʘʟʘ? 

5. ʅʘʡʪʠ ʦʪʥʦʰʝʥʠʝ ʵʥʝʨʛʠʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʢ ʵʥʝʨʛʠʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ 
ʜʣʷ ʤʦʤʝʥʪʘ ʚʨʝʤʝʥʠ t=T/8, ʩʯʠʪʘʷ, ʯʪʦ ʧʨʦʮʝʩʩʳ ʧʨʦʠʩʭʦʜʷʪ ʚ ʠʜʝʘʣʴʥʦʤ 

ʢʦʣʝʙʘʪʝʣʴʥʦʤ ʢʦʥʪʫʨʝ. 
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6. ʂʦʣʝʙʘʥʠʷ ʚ ʵʣʝʢʪʨʠʯʝʩʢʦʤ ʢʦʥʪʫʨʝ ʟʘʪʫʭʘʶʪ. ɿʥʘʯʠʪ, ʤʘʢʩʠʤʘʣʴʥʘʷ 

ʚʝʣʠʯʠʥʘ ʟʘʨʷʜʘ ʥʘ ʣʶʙʦʡ ʠʟ ʧʣʘʩʪʠʥ ʝʛʦ ʢʦʥʜʝʥʩʘʪʦʨʘ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ 

ʤʝʥʴʰʝ. ʅʝ ʧʨʦʪʠʚʦʨʝʯʠʪ ʣʠ ʵʪʦ ʟʘʢʦʥʫ ʩʦʭʨʘʥʝʥʠʷ ʟʘʨʷʜʘ? 

7. ʂʘʢ ʠʟʤʝʥʷʝʪʩʷ ʧʝʨʠʦʜ ʢʦʣʝʙʘʥʠʡ ʧʨʠ ʠʭ ʟʘʪʫʭʘʥʠʠ (ʘʥʘʣʦʛʠʷ ʩ ʰʘʨʠʢʦʤ, 

ʢʦʪʦʨʳʡ ʫʨʦʥʠʣʠ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʧʣʠʪʫ)? 

8. ɺʭʦʜʷʱʠʡ ʚ ʢʦʣʝʙʘʪʝʣʴʥʳʡ ʢʦʥʪʫʨ ʧʣʦʩʢʠʡ ʢʦʥʜʝʥʩʘʪʦʨ ʪʘʢʦʚ, ʯʪʦ ʝʛʦ 

ʦʙʢʣʘʜʢʠ ʤʦʛʫʪ ʧʝʨʝʤʝʱʘʪʴʩʷ ʦʜʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛʦʡ. ʄʦʞʥʦ ʣʠ 

ʫʚʝʣʠʯʠʪʴ ʵʥʝʨʛʠʶ ʢʦʣʝʙʘʥʠʡ ʚ ʢʦʥʪʫʨʝ ʧʦʩʨʝʜʩʪʚʦʤ ʧʝʨʝʤʝʱʝʥʠʷ ʦʙʢʣʘʜʦʢ? 

9. ʏʪʦ ʠ ʢʘʢ ʥʝʦʙʭʦʜʠʤʦ ʩʜʝʣʘʪʴ, ʯʪʦʙʳ ʧʨʠ ʥʝʠʟʤʝʥʥʦʡ ʠʥʜʫʢʪʠʚʥʦʩʪʠ 

ʠʜʝʘʣʴʥʦʛʦ ʢʦʣʝʙʘʪʝʣʴʥʦʛʦ ʢʦʥʪʫʨʘ ʫʤʝʥʴʰʠʪʴ ʘʤʧʣʠʪʫʜʫ ʢʦʣʝʙʘʥʠʡ 

ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʝʤʢʦʩʪʠ ʚʜʚʦʝ? 

II.  ɿʘʜʘʯʠ (ʙʣʠʮ): 

1. ɺ ʩʭʝʤʝ, ʠʟʦʙʨʘʞʝʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ, ʢʣʶʯ ʂ ʟʘʤʳʢʘʶʪ. 
ʅʘʡʜʠʪʝ ʤʘʢʩʠʤʘʣʴʥʳʡ ʪʦʢ ʚ ʮʝʧʠ ʠ ʤʘʢʩʠʤʘʣʴʥʦʝ 

ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʢʦʥʜʝʥʩʘʪʦʨʝ. ʇʘʨʘʤʝʪʨʳ ʩʭʝʤʳ ʩʯʠʪʘʪʴ 

ʠʟʚʝʩʪʥʳʤʠ. ɿʘʨʷʜ ʢʦʥʜʝʥʩʘʪʦʨʘ ʤʘʢʩʠʤʘʣʝʥ, ʢʦʛʜʘ ʪʦʢ ʨʘʚʝʥ ʥʫʣʶ! ɸ ʪʦʢ? Uʤmʘʭ = 2Ů. 

L

C
I e=0

 

2. ɺ ʢʦʣʝʙʘʪʝʣʴʥʦʤ ʢʦʥʪʫʨʝ, ʩʦʩʪʦʷʱʝʤ ʠʟ ʢʘʪʫʰʢʠ ʩ ʠʥʜʫʢʪʠʚʥʦʩʪʴʶ 1 ʤɻʥ ʠ 

ʘʢʪʠʚʥʳʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ 5 ʆʤ ʠ ʢʦʥʜʝʥʩʘʪʦʨʘ ʝʤʢʦʩʪʴʶ 40 ʤʢʌ, ʧʨʦʠʩʭʦʜʷʪ 

ʟʘʪʫʭʘʶʱʠʝ ʢʦʣʝʙʘʥʠʷ. ɺ ʥʝʢʦʪʦʨʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʘʤʧʣʠʪʫʜʘ ʪʦʢʘ ʚ 

ʢʦʥʪʫʨʝ 0,1 ɸ. ʂʘʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ ʚʳʜʝʣʠʪʩʷ ʚ ʢʘʪʫʰʢʝ ʦʪ ʵʪʦʛʦ 

ʤʦʤʝʥʪʘ ʜʦ ʧʦʣʥʦʛʦ ʟʘʪʫʭʘʥʠʷ ʢʦʣʝʙʘʥʠʡ ʚ ʢʦʥʪʫʨʝ? 5 ʤʢɼʞ 

3. ʀʜʝʘʣʴʥʳʡ ʢʦʣʝʙʘʪʝʣʴʥʳʡ  ʢʦʥʪʫʨ ʩʦʩʪʦʠʪ ʠʟ ʢʦʥʜʝʥʩʘʪʦʨʘ ʝʤʢʦʩʪʴʶ 5 ʤʢʌ ʠ 

ʢʘʪʫʰʢʠ ʠʥʜʫʢʪʠʚʥʦʩʪʴʶ 0,2 ɻʥ. ʆʧʨʝʜʝʣʠʪʴ ʤʘʢʩʠʤʘʣʴʥʫʶ ʩʠʣʫ ʪʦʢʘ ʚ 

ʢʦʥʪʫʨʝ, ʝʩʣʠ ʚ ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʥʘ ʦʙʢʣʘʜʢʘʭ ʢʦʥʜʝʥʩʘʪʦʨʘ ʙʳʣʘ 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʨʘʟʥʦʩʪʴ ʧʦʪʝʥʮʠʘʣʦʚ, ʨʘʚʥʘʷ 90 ɺ. ʅʘʧʠʩʘʪʴ ʟʘʢʦʥ ʠʟʤʝʥʝʥʠʷ ʩ 

ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʩʠʣʳ ʪʦʢʘ ʚ ʢʦʥʪʫʨʝ ʠ ʵʥʝʨʛʠʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ. 0,45 ɸ; i 

= 0,45 ɸ sin(1000t ); Wɽ = 0,02Ŀcos
2
(1000t) ɼʞ. 

III.  ɼʝʤʦʥʩʪʨʘʮʠʷ ʜʝʡʩʪʚʫʶʱʝʡ ʤʦʜʝʣʠ ʛʝʥʝʨʘʪʦʨʘ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ. 

ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʛʝʥʝʨʘʪʦʨʘ (ʨʠʩʫʥʦʢ ʥʘ ʜʦʩʢʝ).  

ʌ = BĿS cosa; ʌm = BĿS; twa= ; ʌ = ʌm cos tw . 

ʄʛʥʦʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʕɼʉ ʠʥʜʫʢʮʠʠ: 

.sinsin max ttNBSNʝ weww =Ö=F¡-=  Ůmax = NĀBĀSĀɤ = ʌmaxĀɤ - 

ʘʤʧʣʠʪʫʜʥʦʝ ʟʥʘʯʝʥʠʝ ʕɼʉ. ʇʨʠ ʨʘʟʦʤʢʥʫʪʦʡ ʚʥʝhʥʝʡ 

ʮʝʧʠ tUuʝ wsinmax==  - ʛʜʝ Umax - ʘʤʧʣʠʪʫʜʥʦʝ ʟʥʘʯʝʥʠʝ 

ʥʘʧʨʷʞʝʥʠʷ. ɺʥʝʰʥʷʷ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʮʝʧʴ. ʇʝʨʝʤʝʥʥʳʡ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢ. 

ʌʘʟʦʚʳʡ ʩʜʚʠʛ ʤʝʞʜʫ ʩʠʣʦʡ ʪʦʢʘ ʠ ʥʘʧʨʷʞʝʥʠʝʤ ʚ ʮʝʧʠ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ 

(ʦʙʱʠʡ ʩʣʫʯʘʡ): ).sin( 0max jw+= tIi  

ɸʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ (R) - ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚ ʮʝʧʠ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ, ʥʘ 

ʢʦʪʦʨʦʤ ʚʳʜʝʣʷʝʪʩʷ ʵʥʝʨʛʠʷ. ʌʘʟʦʚʳʝ ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʩʠʣʦʡ ʪʦʢʘ ʠ 

ʥʘʧʨʷʞʝʥʠʝʤ ʥʘ ʘʢʪʠʚʥʦʤ ʩʦʧʨʦʪʠʚʣʝʥʠʠ. ʅʘ ʘʢʪʠʚʥʦʤ ʩʦʧʨʦʪʠʚʣʝʥʠʠ ʩʠʣʘ ʪʦʢʘ 

ʠ ʥʘʧʨʷʞʝʥʠʝ ʩʦʚʧʘʜʘʶʪ ʧʦ ʬʘʟʝ. 

IV.  ɿʘʜʘʯʠ (ʙʣʠʮ):  

L 

C 

ʂ 
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1.  ʉʠʣʘ ʪʦʢʘ ʚ ʧʨʦʚʦʜʥʠʢʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ 100 ʆʤ ʟʘ 50 ʩ ʨʘʚʥʦʤʝʨʥʦ ʥʘʨʘʩʪʘʝʪ 
ʦʪ 5 ɸ ʜʦ 10 ɸ. ʆʧʨʝʜʝʣʠʪʴ ʟʘʨʷʜ, ʧʨʦʰʝʜʰʠʡ ʯʝʨʝʟ ʧʦʧʝʨʝʯʥʦʝ ʩʝʯʝʥʠʝ 

ʧʨʦʚʦʜʥʠʢʘ ʟʘ ʵʪʦ ʚʨʝʤʷ, ʘ ʪʘʢʞʝ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ, ʢʦʪʦʨʦʝ ʚʳʜʝʣʠʪʩʷ ʟʘ ʵʪʦ 

ʚʨʝʤʷ ʥʘ ʨʝʟʠʩʪʦʨʝ. 375 ʂʣ. 292 ʢɼʞ. 

2. ʅʝʦʥʦʚʘʷ ʣʘʤʧʘ ʚʢʣʶʯʝʥʘ ʚ ʮʝʧʴ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʧʨʦʤʳʰʣʝʥʥʦʡ ʯʘʩʪʦʪʳ 

ʥʘʧʨʷʞʝʥʠʝʤ 127 ɺ, ʘ ʥʘʧʨʷʞʝʥʠʝ ʟʘʞʠʛʘʥʠʷ ʣʘʤʧʳ ʨʘʚʥʦ 84 ɺ. ʆʧʨʝʜʝʣʠʪʝ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʩʧʳʰʝʢ ʥʝʦʥʦʚʦʡ ʣʘʤʧʳ ʠ ʚʨʝʤʷ ʤʝʞʜʫ ʥʠʤʠ. ʉʯʠʪʘʪʴ     

ʥʘʧʨʷʞʝʥʠʝ ʟʘʞʠʛʘʥʠʷ ʣʘʤʧʳ ʨʘʚʥʳʤ ʥʘʧʨʷʞʝʥʠʶ ʛʘʰʝʥʠʷ. 6,9 ʤʩ. 3,1 ʤʩ. 

3. ʈʘʤʢʘ ʠʟ ʞʝʣʝʟʥʦʡ ʧʨʦʚʦʣʦʢʠʩʝʯʝʥʠʝʤ 4,00 ʤʤ2
, ʧʦʤʝʱʝʥʘ ʚ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ, 

ʚʝʣʠʯʠʥʘ ʠʥʜʫʢʮʠʠ ʢʦʪʦʨʦʛʦ ʠʟʤʝʥʷʝʪʩʷ ʧʦ ʟʘʢʦʥʫ ɺ = ɺ0Ŀsin(2ˊɜ)t, ʛʜʝ ɺ0 = 

40,0 ʤʊʣ ʠ ɜ = 25 ɻʮ. ʇʣʦʩʢʦʩʪʴ ʨʘʤʢʠ ʧʣʦʱʘʜʴʶ 36,0 ʩʤ
2
 ʨʘʩʧʦʣʦʞʝʥʘ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʢ ʥʘʧʨʘʚʣʝʥʠʶ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ. ʂʘʢʦʡ ʤʘʢʩʠʤʘʣʴʥʳʡ ʪʦʢ 

ʠʥʜʫʮʠʨʫʝʪʩʷ ʚ ʨʘʤʢʝ? 3,77 ɸ 

4. ʉʠʣʘ ʪʦʢʘ ʚ ʮʝʧʠ ʠʤʝʝʪ ʚʠʜ ʧʨʷʤʦʫʛʦʣʴʥʳʭ ʠʤʧʫʣʴʩʦʚ ʜʣʠʪʝʣʴʥʦʩʪʴʶ t = 2 ʤʢʩ 

ʠ ʘʤʧʣʠʪʫʜʦʡ Iʤʘʭ = 100 ʤɸ. ʏʘʩʪʦʪʘ ʩʣʝʜʦʚʘʥʠʷ ʠʤʧʫʣʴʩʦʚ n = 200 ʢɻʮ. ʅʘʡʪʠ 

ʜʝʡʩʪʚʫʶʱʝʝ ʟʥʘʯʝʥʠʝ I ʩʠʣʳ ʪʦʢʘ. ʆʪʚʝʪ: 63 ʤɸ 

V. ʆʣʠʤʧʠʘʜʘ. 

1. ʉʠʣʘ ʪʦʢʘ ʚ ʧʨʦʚʦʜʥʠʢʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ R = 20 ʆʤ ʥʘʨʘʩʪʘʝʪ ʚ ʪʝʯʝʥʠʝ 
ʚʨʝʤʝʥʠ t = 2 ʩ ʧʦ ʣʠʥʝʡʥʦʤʫ ʟʘʢʦʥʫ ʦʪ I0 = 0 ʜʦ Imax = 6 ɸ. ʆʧʨʝʜʝʣʠʪʝ 

ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ Q1, ʚʳʜʝʣʠʚʰʝʝʩʷ ʚ  ʵʪʦʤ ʧʨʦʚʦʜʥʠʢʝ ʟʘ ʧʝʨʚʫʶ ʩʝʢʫʥʜʫ, ʠ 

Q2 ï ʟʘ ʚʪʦʨʫʶ, ʘ ʪʘʢʞʝ ʥʘʡʜʠʪʝ ʦʪʥʦʰʝʥʠʝ ʵʪʠʭ ʢʦʣʠʯʝʩʪʚ ʪʝʧʣʦʪʳ Q2/Q1.  
     Q1 = 60 ɼʞ, Q2 = 420 ɼʞ, Q2/Q1 = 7. 

2. ʊʦʥʢʦʝ ʢʦʣʴʮʦ ʨʘʜʠʫʩʦʤ R = 10 ʩʤ ʥʝʩʝʪ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʡ ʟʘʨʷʜ Q 

= 0,1 ʤʢʂʣ. ʅʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʝ ʢ ʧʣʦʩʢʦʩʪʠ ʢʦʣʴʮʘ, ʚʦʩʩʪʘʥʦʚʣʝʥʥʦʤ ʠʟ ʝʛʦ 

ʩʝʨʝʜʠʥʳ, ʥʘʭʦʜʠʪʩʷ ʪʦʯʝʯʥʳʡ ʟʘʨʷʜ q = 10 ʥʂʣ. ʈʘʩʩʪʦʷʥʠʝ ʦʪ ʟʘʨʷʜʘ ʜʦ 

ʮʝʥʪʨʘ ʢʦʣʴʮʘ L = 20 ʩʤ. ʆʧʨʝʜʝʣʠʪʴ ʩʠʣʫ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʟʘʨʷʜʘ ʠ ʢʦʣʴʮʘ. 

ʆʧʨʝʜʝʣʠʪʝ ʪʘʢ ʞʝ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ L, ʧʨʠ ʢʦʪʦʨʦʤ ʵʪʘ ʩʠʣʘ ʤʘʢʩʠʤʘʣʴʥʘ. 
0,16 ʤʅ, 7,1 ʩʤ. 

ɺʦʧʨʦʩʳ (ʙʣʠʮ): 

1. ʇʦʯʝʤʫ ʚ ʨʦʟʝʪʢʝ ʥʝʪ ʧʣʶʩʘ ʠ ʤʠʥʫʩʘ? 

2. ɼʣʷ ʠʟʤʝʨʝʥʠʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ɿʝʤʣʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʘʛʥʠʪʦʤʝʪʨ, ʢʦʪʦʨʳʡ 
ʩʦʩʪʦʠʪ ʠʟ ʧʨʦʚʦʣʦʯʥʦʡ ʨʘʤʢʠ, ʧʨʠʚʦʜʠʤʦʡ ʚ ʨʘʚʥʦʤʝʨʥʦʝ ʚʨʘʱʝʥʠʝ ʩ 

ʧʦʤʦʱʴʶ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ. ʆʙʲʷʩʥʠʪʝ ʧʨʠʥʮʠʧ ʝʛʦ ʜʝʡʩʪʚʠʷ. 

3. ʉ ʢʘʢʦʡ ʯʘʩʪʦʪʦʡ ʙʫʜʝʪ ʚʩʧʳʭʠʚʘʪʴ ʥʝʦʥʦʚʘʷ ʣʘʤʧʦʯʢʘ, ʚʢʣʶʯʸʥʥʘʷ ʚ ʩʝʪʴ 

ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʯʘʩʪʦʪʦʡ 50 ɻʮ? 

4. ʄʘʛʥʠʪʥʳʡ ʧʦʪʦʢ ʯʝʨʝʟ ʟʘʤʢʥʫʪʳʡ ʢʦʥʪʫʨ ʠʟʤʝʥʷʝʪʩʷ ʧʦ ʟʘʢʦʥʫ ʩʠʥʫʩʘ. ʇʦ 
ʢʘʢʦʤʫ ʟʘʢʦʥʫ ʠʟʤʝʥʷʝʪʩʷ ʚʦʟʥʠʢʘʶʱʘʷ ʚ ʵʪʦʤ ʢʦʥʪʫʨʝ ʧʝʨʝʤʝʥʥʘʷ ʕɼʉ? 

5. ʇʨʦʚʦʜʥʠʢ ʨʘʟʤʝʱʝʥ ʤʝʞʜʫ ʧʦʣʶʩʘʤʠ ʩʠʣʴʥʦʛʦ ʜʫʛʦʦʙʨʘʟʥʦʛʦ ʤʘʛʥʠʪʘ. ʏʪʦ 
ʙʫʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʩ ʧʨʦʚʦʜʥʠʢʦʤ, ʝʩʣʠ ʧʨʦʧʫʩʪʠʪʴ ʯʝʨʝʟ ʥʝʛʦ ʧʝʨʝʤʝʥʥʳʡ ʪʦʢ 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʯʘʩʪʦʪʳ?  

6. ɹʫʜʝʪ ʣʠ ʧʨʦʭʦʜʠʪʴ ʪʦʢ ʯʝʨʝʟ ʵʣʝʢʪʨʦʣʠʪʠʯʝʩʢʫʶ ʚʘʥʥʫ ʩ ʤʝʜʥʳʤ ʢʫʧʦʨʦʩʦʤ, 
ʝʩʣʠ ʝʝ ʧʦʜʢʣʶʯʠʪʴ ʢ ʠʩʪʦʯʥʠʢʫ ʧʝʨʝʤʝʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ? ʉʪʘʥʝʪ ʣʠ 

ʚʳʜʝʣʷʪʴʩʷ ʥʘ ʵʣʝʢʪʨʦʜʘʭ ʤʝʜʴ?  

ʈʘʟʥʦʝ 
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1. ʅʘʡʜʠʪʝ ʤʘʢʩʠʤʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʚʝʨʭʥʝʤ 

ʢʦʥʜʝʥʩʘʪʦʨʝ ʠ ʤʘʢʩʠʤʘʣʴʥʳʡ ʪʦʢ ʯʝʨʝʟ ʢʘʪʫʰʢʫ. 

ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʙʘʪʘʨʝʡʢʠ ʠ ʧʨʦʚʦʜʦʚ ʩʯʠʪʘʪʴ 

ʥʝʙʦʣʴʰʠʤ. ʉ = 1 ʤʢʌ, L = 1 ɻʥ, U0 = 10 ɺ. 

 

ɿʘʥʷʪʠʝ 9. ɿʘʢʦʥ ʆʤʘ ʜʣʷ ʮʝʧʠ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ. 

I. ɺʦʧʨʦʩʳ (ʙʣʠʮ): 

1. ʅʘ ʢʘʢʦʝ ʥʘʧʨʷʞʝʥʠʝ ʥʘʜʦ ʨʘʩʩʯʠʪʳʚʘʪʴ ʠʟʦʣʷʪʦʨʳ ʣʠʥʠʠ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ, 

ʝʩʣʠ ʜʝʡʩʪʚʫʶʱʝʝ ʟʥʘʯʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ 430 ʢɺ? 

2. ʎʠʢʣʠʯʝʩʢʘʷ ʯʘʩʪʦʪʘ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ 100ˊ ʨʘʜ/ʩ. ʆʧʨʝʜʝʣʠʪʴ ʧʝʨʠʦʜ ʠ 

ʯʘʩʪʦʪʫ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ. 

3. ʉʢʦʣʴʢʦ ʚʠʪʢʦʚ ʚ ʨʘʤʢʝ ʧʣʦʱʘʜʴʶ 500 ʩʤ2
, ʝʩʣʠ ʧʨʠ ʚʨʘʱʝʥʠʠ ʝʸ ʩ ʯʘʩʪʦʪʦʡ  

20 ʦʙ/ʩ ʚ ʦʜʥʦʨʦʜʥʦʤ ʤʘʛʥʠʪʥʦʤ ʧʦʣʝ ʠʥʜʫʢʮʠʝʡ 0,1 ʊʣ, ʘʤʧʣʠʪʫʜʥʦʝ ʟʥʘʯʝʥʠʝ 

ʕɼʉ ʠʥʜʫʢʮʠʠ ʨʘʚʥʦ 63 ɺ? 

4. ʊʝʧʣʦʚʦʡ ʚʦʣʴʪʤʝʪʨ, ʚʢʣʶʯʸʥʥʳʡ ʚ ʮʝʧʴ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ, ʧʦʢʘʟʳʚʘʝʪ 220 ɺ. 

ʅʘʡʪʠ ʤʘʢʩʠʤʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʚ ʮʝʧʠ. 

5. ʏʪʦ ʚʳ ʪʝʧʝʨʴ ʟʥʘʝʪʝ ʦ ʜʝʡʩʪʚʫʶʱʝʤ, ʘʤʧʣʠʪʫʜʥʦʤ ʠ ʤʛʥʦʚʝʥʥʦʤ ʟʥʘʯʝʥʠʠ 

ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ? 

6. ʂʘʢ ʧʦʥʠʤʘʪʴ ʚʳʨʘʞʝʥʠʝ çʪʝʯʝʪ ʪʦʢè ʚ ʩʣʫʯʘʝ ʧʦʩʪʦʷʥʥʦʛʦ ʠ ʧʝʨʝʤʝʥʥʦʛʦ 
ʪʦʢʘ? 

7. ʂʘʢʦʚʳ, ʧʦ ʚʘʰʝʤʫ ʤʥʝʥʠʶ, ʥʝʜʦʩʪʘʪʢʠ ʣʶʤʠʥʝʩʮʝʥʪʥʳʭ ʣʘʤʧ ʜʥʝʚʥʦʛʦ 

ʩʚʝʪʘ? 

8. ʇʦʯʝʤʫ ʜʣʷ ʨʝʟʠʩʪʦʨʘ ʥʝ ʠʤʝʝʪ ʟʥʘʯʝʥʠʷ, ʢʘʢ ʤʝʥʷʝʪʩʷ ʥʘʧʨʷʞʝʥʠʝ?  

II.  ɿʘʜʘʯʠ (ʙʣʠʮ): 

1. ʇʝʨʝʤʝʥʥʘʷ ʕɼʉ ʠʟʤʝʥʷʝʪʩʷ ʧʦ ʟʘʢʦʥʫ, ʛʨʘʬʠʢ ʢʦʪʦʨʦʛʦ ʠʟʦʙʨʘʞʝʥ ʥʘ 

ʨʠʩʫʥʢʝ. ʅʘʡʜʠʪʝ ʜʝʡʩʪʚʫʶʱʝʝ ʟʥʘʯʝʥʠʝ ʕɼʉ. Ů = Ů0/ã3 

2. ʂʚʘʜʨʘʪʥʘʷ ʨʘʤʢʘ ʩʦ ʩʪʦʨʦʥʦʡ 2,00 ʩʤ, ʩʦʩʪʦʷʱʘʷ ʠʟ 100 

ʚʠʪʢʦʚ, ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʤʘʛʥʠʪʥʦʤ ʧʦʣʝ ʪʘʢ, ʯʪʦ ʥʦʨʤʘʣʴ ʚ 

ʨʘʤʢʝ ʦʙʨʘʟʫʝʪ ʫʛʦʣ 60
0
 ʩ ʥʘʧʨʘʚʣʝʥʠʝʤ ʧʦʣʷ. ɺʝʣʠʯʠʥʘ 

ʤʘʛʥʠʪʥʦʡ ʠʥʜʫʢʮʠʠ ʧʦʣʷ ʠʟʤʝʥʷʝʪʩʷ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ 

ʧʦ ʟʘʢʦʥʫ: ɺ = ɺ0cos(ɤt), ʛʜʝ ɺ0 = 0,20 ʊʣ,  ɤ = 314 ʤʠʥ
-1
. 

ʆʧʨʝʜʝʣʠʪʴ ʟʥʘʯʝʥʠʝ ʕɼʉ ʠʥʜʫʢʮʠʠ ʚ ʨʘʤʢʝ ʚ ʤʦʤʝʥʪ  ʚʨʝʤʝʥʠ 4,00 ʩ. 18 ʤɺ 

3. ʄʘʛʠʩʪʨ ʐʘʘʢ ʊʠ ʚʨʘʱʘʝʪ ʢʨʫʛʣʳʡ ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʡ ʣʶʢ ʦʪ ʰʘʛʦʭʦʜʘ 

ʜʠʘʤʝʪʨʦʤ 0,5 ʤ ʩ ʧʨʦʚʦʜʷʱʠʤ ʧʦʷʩʦʤ, ʠʜʫʱʝʤ ʧʦ ʦʢʨʫʞʥʦʩʪʠ ʣʶʢʘ, ʚʦʢʨʫʛ 

ʦʜʥʦʛʦ ʠʟ ʝʛʦ ʜʠʘʤʝʪʨʦʚ ʚ ʤʘʛʥʠʪʥʦʤ ʧʦʣʝ ʩ ʠʥʜʫʢʮʠʝʡ 0,3 ʊʣ, ʥʘʧʨʘʚʣʝʥʥʦʤ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʦʩʠ ʚʨʘʱʝʥʠʷ. ʆʧʨʝʜʝʣʠʪʴ ʤʘʢʩʠʤʘʣʴʥʫʶ ʕɼʉ, 

ʚʦʟʥʠʢʘʶʱʫʶ ʚ ʧʨʦʚʦʜʷʱʝʤ ʧʦʷʩʝ, ʠ ʩʠʣʫ ʪʦʢʘ ʚ ʥʝʤ, ʝʩʣʠ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

ʧʦʷʩʘ 2,5 ʆʤ, ʘ ʨʘʩʢʨʫʪʠʣʘ ʣʶʢ ʐʘʘʢ ʊʠ ʜʦ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ 150 ʦʙʦʨʦʪʦʚ ʚ 

ʤʠʥʫʪʫ. 0,92 ɺ; 0,37 ɸ 

III.  ʂʦʥʜʝʥʩʘʪʦʨ ʚ ʮʝʧʠ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ. ɿʘʤʢʥʝʤ ʦʙʢʣʘʜʢʠ ʢʦʥʜʝʥʩʘʪʦʨʘ 

ʥʘʢʦʨʦʪʢʦ. ʆʢʘʟʳʚʘʝʪ ʣʠ ʢʦʥʜʝʥʩʘʪʦʨ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʝʨʝʤʝʥʥʦʤʫ ʪʦʢʫ? ɼʘ! 

ɽʤʢʦʩʪʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ. ɼʝʤʦʥʩʪʨʘʮʠʷ ʟʘʚʠʩʠʤʦʩʪʠ ʝʤʢʦʩʪʥʦʛʦ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʦʪ ʵʣʝʢʪʨʦʝʤʢʦʩʪʠ ʢʦʥʜʝʥʩʘʪʦʨʘ ʠ ʦʪ ʯʘʩʪʦʪʳ 

ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ: 

ɺʝʢʪʦʨʥʘʷ ʜʠʘʛʨʘʤʤʘ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ ʩ ʯʠʩʪʦ ʝʤʢʦʩʪʥʳʤ 

U0 

C 

2C L 

Xc =  

I 

Uc 
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ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ. ʇʨʠʤʝʥʝʥʠʷ ʢʦʥʜʝʥʩʘʪʦʨʘ. 

ɼʝʤʦʥʩʪʨʘʮʠʷ ʟʘʚʠʩʠʤʦʩʪʠ ʠʥʜʫʢʪʠʚʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʢʘʪʫʰʢʠ ʦʪ ʠʥ-

ʜʫʢʪʠʚʥʦʩʪʠ ʢʘʪʫʰʢʠ ʠ ʦʪ ʯʘʩʪʦʪʳ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ: 

ɿʘʢʦʥ ʆʤʘ ʜʣʷ ʫʯʘʩʪʢʘ ʮʝʧʠ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʩ 

ʠʥʜʫʢʪʠʚʥʳʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ (ʚ ʢʘʯʝʩʪʚʝ 

ʠʥʜʠʢʘʪʦʨʘ ʠʩʧʦʣʴʟʦʚʘʪʴ ʣʘʤʧʦʯʢʫ). 

                    
L

L

L

L

X

U
I

X

U
I max

max ==  

ʕʣʝʢʪʨʠʯʝʩʢʘʷ ʮʝʧʴ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ, ʩʦʜʝʨʞʘʱʘʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʝ ʘʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ, ʢʦʥʜʝʥʩʘʪʦʨ ʠ ʢʘʪʫʰʢʫ 

ʠʥʜʫʢʪʠʚʥʦʩʪʠ. ɺʝʢʪʦʨʥʘʷ ʜʠʘʛʨʘʤʤʘ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ (ʨʠʩʫʥʦʢ ʥʘ ʜʦʩʢʝ). 
22 )( CLR UUUU -+= - ʵʢʩʧʝʨʠʤʝʥʪʘʣʥɹʘʷ ʧʨʦʚʝʨʢʘ ʬʦʨʤʫʣʳ.   

ɿʘʢʦʥ ʆʤʘ ʜʣʷ ʜʘʥʥʦʡ ʮʝʧʠ ʧʝʨʝʤʝʥʥʦʛʦ  ʪʦʢʘ:         

ʌʘʟʦʚʳʡ ʩʜʚʠʛ ʤʝʞʜʫ ʩʠʣʦʡ ʪʦʢʘ ʠ ʥʘʧʨʷʞʝʥʠʝʤ:                                 

ʈʝʟʦʥʘʥʩ ʚ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ. 

ʈʝʟʦʥʘʥʩʥʘʷ ʯʘʩʪʦʪʘ: 
LC

vʨʝʟ
p2

1
= . ɼʝʤʦʥʩʪʨʘʮʠʷ ʨʝʟʦʥʘʥʩʘ.  

ʈʝʟʦʥʘʥʩ ʚ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ ʩʦʚʧʘʜʝʥʠʠ ʯʘʩʪʦʪʳ ʚʥʝʥhʝʡ 

ʧʝʨʝʤʝʥʥʦʡ ʕɼʉ ʩ ʩʦʙʩʪʚʝʥʥʦʡ ʯʘʩʪʦʪʦʡ ʢʦʣʝʙʘʪʝʣʴʥʦʛʦ ʢʦʥʪʫʨʘ. 

IV.  ɿʘʜʘʯʠ (ʙʣʠʮ):  

1. ʃʘʤʧʦʯʢʘ ʦʪ ʢʘʨʤʘʥʥʦʛʦ ʬʦʥʘʨʷ (3,5 ɺ, 0,28 ɸ) ʚʢʣʶʯʘʝʪʩʷ ʚ ʛʦʨʦʜʩʢʫʶ 

ʦʩʚʝʪʠʪʝʣʴʥʫʶ ʩʝʪʴ. ʂʘʢʦʚʘ ʜʦʣʞʥʘ ʙʳʪʴ ʝʤʢʦʩʪʴ ʢʦʥʜʝʥʩʘʪʦʨʘ, ʯʪʦʙʳ  

ʣʘʤʧʦʯʢʘ ʛʦʨʝʣʘ ʥʦʨʤʘʣʴʥʳʤ ʥʘʢʘʣʦʤ? 4 ʤʢʌ 

2. ʂʘʢʘʷ ʠʥʜʫʢʪʠʚʥʦʩʪʴ ʜʦʣʞʥʘ ʙʳʪʴ ʩʦʝʜʠʥʝʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩ ʵʣʝʢʪʨʠʯʝʩʢʦʡ 

ʣʘʤʧʦʯʢʦʡ (110 ɺ, 60 ɺʪ), ʝʩʣʠ ʦʥʘ ʜʦʣʞʥʘ ʥʦʨʤʘʣʴʥʦ ʛʦʨʝʪʴ, ʢʦʛʜʘ ʚʩʷ ʮʝʧʴ 

ʙʫʜʝʪ ʧʨʠʩʦʝʜʠʥʝʥʘ ʢ ʩʝʪʠ 220 ɺ, 50 ɻʮ? 1,1 ɻʥ 

3. ʂʘʪʫʰʢʘ ʠʥʜʫʢʪʠʚʥʦʩʪʴʶ L = 75 ʤɻʥ ʚʢʣʶʯʝʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩ 

ʢʦʥʜʝʥʩʘʪʦʨʦʤ ʧʝʨʝʤʝʥʥʦʡ ʝʤʢʦʩʪʠ ʚ ʩʝʪʴ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʩ ʥʘʧʨʷʞʝʥʠʝʤ Um 

= 310 ɺ ʠ ʩ ʯʘʩʪʦʪʦʡ n = 50 ɻʮ. ʏʝʤʫ ʨʘʚʥʘ ʝʤʢʦʩʪʴ C ʢʦʥʜʝʥʩʘʪʦʨʘ, ʧʨʠ 

ʢʦʪʦʨʦʡ ʘʤʧʣʠʪʫʜʘ ʪʦʢʘ Im ʚ ʧʦʣʫʯʝʥʥʦʡ ʮʝʧʠ ʤʘʢʩʠʤʘʣʴʥʘʷ? ʆʪʚʝʪ: 135 ʤʢʌ 

4. ʂʦʥʜʝʥʩʘʪʦʨ ʸʤʢʦʩʪʴʶ ʉ = 5 ʤʢʌ ʠ ʧʨʦʚʦʜʥʠʢ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ R = 150 ʆʤ 

ʚʢʣʶʯʝʥʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚ ʮʝʧʴ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʩ ʥʘʧʨʷʞʝʥʠʝʤ u = 120 ɺ ʠ 

ʯʘʩʪʦʪʦʡ ɜ = 50 ɻʮ. ʆʧʨʝʜʝʣʠʪʴ ʘʤʧʣʠʪʫʜʥʦʝ ʠ ʜʝʡʩʪʚʫʶʱʝʝ ʟʥʘʯʝʥʠʝ ʩʠʣʳ 

ʪʦʢʘ, ʩʜʚʠʛ ʬʘʟ ʤʝʞʜʫ ʪʦʢʦʤ ʠ ʥʘʧʨʷʞʝʥʠʝʤ, ʘ ʪʘʢ ʞʝ ʚʳʜʝʣʷʶʱʫʶʩʷ ʚ ʮʝʧʠ 

ʤʦʱʥʦʩʪʴ. Im = 0,258 ɸ,I = 0,183 ɸ, ű = 76,8
0
, P = 5,1 ɺʪ. 

V. ʆʣʠʤʧʠʘʜʘ. 

1. ʉʠʣʘ ʪʦʢʘ ʚ ʧʨʦʚʦʜʥʠʢʝ ʠʟʤʝʥʷʝʪʩʷ ʩʦ ʚʨʝʤʝʥʝʤ ʧʦ ʟʘʢʦʥʫ: .50sin10 tAi Ö= p

ʅʘʡʪʠ ʟʘʨʷʜ, ʧʨʦʰʝʜʰʠʡ ʯʝʨʝʟ ʧʦʧʝʨʝʯʥʦʝ ʩʝʯʝʥʠʝ ʧʨʦʚʦʜʥʠʢʘ ʟʘ ʚʨʝʤʷ, 

ʨʘʚʥʦʝ ʧʦʣʦʚʠʥʝ ʧʝʨʠʦʜʘ. ʂʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ, ʢʦʪʦʨʦʝ ʚʳʜʝʣʠʪ ʜʘʥʥʳʡ ʪʦʢ ʥʘ 

ʨʝʟʠʩʪʦʨʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ 20 ʆʤ ʟʘ ʧʝʨʠʦʜ. 0,127 ʂʣ; 20 ɼʞ 

2. ɽʩʣʠ ʢʦʥʜʝʥʩʘʪʦʨ ʟʘʣʠʪ ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʡ ʞʠʜʢʦʩʪʴʶ, ʦʙʣʘʜʘʶʱʝʡ ʥʝʢʦʪʦʨʦʡ 
ʧʨʦʚʦʜʠʤʦʩʪʴʶ, ʪʦ ʪʘʢʦʡ ʢʦʥʜʝʥʩʘʪʦʨ ʵʢʚʠʚʘʣʝʥʪʝʥ ʥʝʢʦʪʦʨʦʡ ʝʤʢʦʩʪʠ ʉ, 

ʟʘʰʫʥʪʠʨʦʚʘʥʥʦʡ ʥʝʢʦʪʦʨʳʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ R. ʂʘʢʦʡ ʩʜʚʠʛ ʬʘʟʳ ʤʝʞʜʫ 
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ʩʠʣʦʡ ʪʦʢʘ ʠ ʥʘʧʨʷʞʝʥʠʝʤ ʚʳʟʳʚʘʝʪ ʚʢʣʶʯʝʥʠʝ ʪʘʢʦʛʦ ʢʦʥʜʝʥʩʘʪʦʨʘ ʚ ʮʝʧʴ 

ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʯʘʩʪʦʪʳ ɜ?  tgű =2ˊɜCR 

ɺʦʧʨʦʩʳ (ʙʣʠʮ): 

1. ʂʦʥʜʝʥʩʘʪʦʨ ʧʝʨʝʤʝʥʥʦʡ ʝʤʢʦʩʪʠ ʚʢʣʶʯʝʥ ʚ ʮʝʧʴ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩ ʣʘʤʧʦʯʢʦʡ ʦʪ ʢʘʨʤʘʥʥʦʛʦ ʬʦʥʘʨʷ. ʂʘʢ ʠʟʤʝʥʷʝʪʩʷ ʥʘʢʘʣ 

ʣʘʤʧʦʯʢʠ, ʝʩʣʠ: ʘ) ʥʝ ʤʝʥʷʷ ʝʤʢʦʩʪʠ ʢʦʥʜʝʥʩʘʪʦʨʘ, ʫʚʝʣʠʯʠʚʘʪʴ ʯʘʩʪʦʪʫ 

ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ; ʙ) ʥʝ ʤʝʥʷʷ ʯʘʩʪʦʪʫ, ʫʚʝʣʠʯʠʚʘʪʴ ʝʤʢʦʩʪʴ ʢʦʥʜʝʥʩʘʪʦʨʘ? 

2. ɽʤʢʦʩʪʴ ʢʦʥʜʝʥʩʘʪʦʨʘ, ʠʟʤʝʨʝʥʥʘʷ ʚ ʣʘʙʦʨʘʪʦʨʠʠ, ʦʢʘʟʘʣʦʩʴ 3,4 ʤʢʌ. 

ʊʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ 2%. ʂʘʢʦʚʘ ʘʙʩʦʣʶʪʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ? ʂʘʢʦʚ 

ʨʝʟʫʣʴʪʘʪ ʠʟʤʝʨʝʥʠʷ? 

3. ʂʦʥʜʝʥʩʘʪʦʨ ʧʝʨʝʤʝʥʥʦʡ ʝʤʢʦʩʪʠ ʚʢʣʶʯʝʥ ʚ ʮʝʧʴ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩ ʣʘʤʧʦʯʢʦʡ ʦʪ ʢʘʨʤʘʥʥʦʛʦ ʬʦʥʘʨʷ. ʂʘʢ ʠʟʤʝʥʷʝʪʩʷ ʥʘʢʘʣ 

ʣʘʤʧʦʯʢʠ, ʝʩʣʠ: ʘ) ʥʝ ʤʝʥʷʷ ʝʤʢʦʩʪʠ ʢʦʥʜʝʥʩʘʪʦʨʘ, ʫʚʝʣʠʯʠʚʘʪʴ ʯʘʩʪʦʪʫ 

ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ; ʙ) ʥʝ ʤʝʥʷʷ ʯʘʩʪʦʪʫ, ʫʚʝʣʠʯʠʚʘʪʴ ʝʤʢʦʩʪʴ ʢʦʥʜʝʥʩʘʪʦʨʘ? 

4. ʀʟʦʣʠʨʦʚʘʥʥʳʡ ʧʨʦʚʦʜ ʥʘʤʦʪʘʥ ʥʘ ʞʝʣʝʟʥʳʡ ʩʪʝʨʞʝʥʴ. ʀʟʤʝʥʠʣʦʩʴ ʣʠ ʝʛʦ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʦʩʪʦʷʥʥʦʤʫ ʪʦʢʫ? ʇʝʨʝʤʝʥʥʦʤʫ ʪʦʢʫ?  

5. ɺ ʮʝʧʴ ʙʘʪʘʨʝʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚʢʣʶʯʝʥʳ ʦʙʤʦʪʢʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʘ ʠ ʣʘʤʧʘ 

ʥʘʢʘʣʠʚʘʥʠʷ. ʀʟʤʝʥʠʪʩʷ ʣʠ ʥʘʢʘʣ ʣʘʤʧʳ, ʢʦʛʜʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪ ʧʨʠʪʷʛʠʚʘʝʪ ʢ 

ʩʝʙʝ ʛʨʫʟ?  

6. ʇʦʯʝʤʫ ʢʦʥʜʝʥʩʘʪʦʨ ʥʘʛʨʝʚʘʝʪʩʷ ʚ ʮʝʧʠ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ, ʦʩʦʙʝʥʥʦ ʥʘ 

ʙʦʣʴʰʠʭ ʯʘʩʪʦʪʘʭ? 

7. ʇʦʯʝʤʫ ʫ ʢʘʪʫʰʝʢ ʩ ʬʝʨʨʠʪʦʚʳʤʠ ʩʝʨʜʝʯʥʠʢʘʤʠ ʙʦʣʴʰʘʷ ʤʘʛʥʠʪʥʘʷ 

ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʠ ʤʘʣʳʝ ʧʦʪʝʨʠ ʥʘ ʙʦʣʴʰʠʭ ʯʘʩʪʦʪʘʭ?  

8. ɼʣʷ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʠʣʳ ʪʦʢʘ ʚ ʮʝʧʷʭ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʯʘʩʪʦ ʧʨʠʤʝʥʷʶʪ 

ʨʝʦʩʪʘʪʳ, ʘ ʜʣʷ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʠʣʳ ʪʦʢʘ ʚ ʮʝʧʷʭ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ - ʜʨʦʩʩʝʣʠ. 

ʇʦʯʝʤʫ ʵʪʦ ʜʝʣʘʝʪʩʷ? 

9. ɼʦʧʫʩʪʠʤʦ ʣʠ ʚ ʮʝʧʴ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʥʘʧʨʷʞʝʥʠʝʤ 220 ɺ ʚʢʣʶʯʠʪʴ 
ʢʦʥʜʝʥʩʘʪʦʨ, ʥʘʧʨʷʞʝʥʠʝ ʧʨʦʙʦʷ ʜʣʷ ʢʦʪʦʨʦʛʦ ʨʘʚʥʦ 250 ɺ? 

10. ʇʦʯʝʤʫ ʬʘʟʦʚʳʡ ʩʜʚʠʛ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ ʧʨʠ ʝʛʦ ʧʝʨʝʜʘʯʝ ʧʦ ʢʘʙʝʣʶ 

ʟʘʚʠʩʠʪ ʦʪ ʝʛʦ ʯʘʩʪʦʪʳ, ʘ ʪʘʢʞʝ ʦʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ, ʠʥʜʫʢʪʠʚʥʦʩʪʠ ʠ ʝʤʢʦʩʪʠ 

ʢʘʙʝʣʷ? ʃʶʙʦʡ ʧʝʨʠʦʜʠʯʝʩʢʠʡ ʩʠʛʥʘʣ ʤʦʞʥʦ ʨʘʟʣʦʞʠʪʴ ʚ ʨʷʜ ʌʫʨʴʝ, ʪʦ ʝʩʪʴ 

ʧʨʝʜʩʪʘʚʠʪʴ, ʢʘʢ ʩʫʤʤʫ ʩʠʥʫʩʦʠʜ ʩ ʨʘʟʣʠʯʥʳʤʠ ʯʘʩʪʦʪʘʤʠ ʠ ʘʤʧʣʠʪʫʜʘʤʠ. 

ʈʘʟʥʦʝ 

1. ʈʘʩʩʯʠʪʘʡʪʝ ʜʦʧʫʩʪʠʤʫʶ ʜʣʷ ʚʘʰʝʡ ʢʚʘʨʪʠʨʳ ʧʦʪʨʝʙʣʷʝʤʫʶ ʤʦʱʥʦʩʪʴ, ʝʩʣʠ 
ʜʝʡʩʪʚʫʶʱʝʝ ʟʥʘʯʝʥʠʝ ʧʝʨʝʤʝʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʚ ʩʝʪʠ 220 ɺ, ʧʦʪʝʨʠ 

ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʧʦʜʚʦʜʷʱʠʭ ʧʨʦʚʦʜʘʭ ʥʝ ʜʦʣʞʥʳ ʧʨʝʚʳʰʘʪʴ 5 ɺ, ʘ ʦʙʱʝʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʘʨʳ ʧʦʜʚʦʜʷʱʠʭ ʧʨʦʚʦʜʦʚ ʚ ʩʪʘʥʜʘʨʪʥʳʭ ʞʠʣʳʭ ʜʦʤʘʭ 0,5 ʆʤ. 

ɺʩʝ ʥʘʛʨʫʟʢʠ ʩʯʠʪʘʪʴ ʘʢʪʠʚʥʳʤʠ. 

2. ʇʝʨʝʤʝʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ u = U0Ŀcos ɤt ʧʦʜʘʶʪ ʥʘ ʢʘʪʫʰʢʫ ʠʥʜʫʢʪʠʚʥʦʩʪʠ, 
ʦʙʣʘʜʘʶʱʫʶ ʠʥʜʫʢʪʠʚʥʦʩʪʴʶ L ʠ ʘʢʪʠʚʥʳʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ R. ʅʘʡʪʠ 

ʚʳʜʝʣʷʶʱʫʶʩʷ ʚ ʢʘʪʫʰʢʝ ʤʦʱʥʦʩʪʴ. ʈ = I
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ʆʣʠʤʧʠʘʜʘ.  
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ɿʘʥʷʪʠʝ 10. ʊʨʘʥʩʬʦʨʤʘʪʦʨ. 

I. ɺʦʧʨʦʩʳ (ʙʣʠʮ): 

1. ʕʣʝʢʪʨʠʯʝʩʢʘʷ ʣʘʤʧʘ ʧʦʜʢʣʶʯʝʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩ ʢʦʥʜʝʥʩʘʪʦʨʦʤ ʢ ʩʝʪʠ 
ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ. ʂʘʢ ʠʟʤʝʥʠʪʩʷ ʥʘʢʘʣ ʣʘʤʧʳ, ʝʩʣʠ ʢʦʥʜʝʥʩʘʪʦʨ ʙʫʜʝʪ ʧʨʦʙʠʪ 

ʠ ʮʝʧʴ ʚ ʵʪʦʤ ʤʝʩʪʝ ʟʘʤʢʥʝʪʩʷ? 

2. ɺ ʮʝʧʴ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚʢʣʶʯʝʥʳ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʣʘʤʧʦʯʢʘ, 

ʢʦʥʜʝʥʩʘʪʦʨ ʠ ʢʘʪʫʰʢʘ ʠʥʜʫʢʪʠʚʥʦʩʪʠ ʙʝʟ ʩʝʨʜʝʯʥʠʢʘ. ʇʨʠ ʧʦʩʪʝʧʝʥʥʦʤ 

ʚʚʝʜʝʥʠʠ ʚ ʢʘʪʫʰʢʫ ʩʝʨʜʝʯʥʠʢʘ ʣʘʤʧʦʯʢʘ ʩʥʘʯʘʣʘ ʩʪʘʣʘ ʛʦʨʝʪʴ ʷʨʯʝ, ʘ ʟʘʪʝʤ 

ʥʘʢʘʣ ʝʝ ʥʠʪʠ ʫʤʝʥʴʰʠʣʩʷ. ʇʦʯʝʤʫ? 

3. ʇʦ ʫʯʘʩʪʢʫ ɸɺʉ ʧʨʦʪʝʢʘʝʪ ʩʠʥʫʩʦʠʜʘʣʴʥʳʡ ʪʦʢ. ʅʘ ʫʯʘʩʪʢʝ ɸɺ 

ʵʬʬʝʢʪʠʚʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʨʘʚʥʦ 100 ɺ, ʘ ʥʘ ʫʯʘʩʪʢʝ ɺʉ ʨʘʚʥʦ 20 

ɺ. ʅʘʡʪʠ ʵʬʬʝʢʪʠʚʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʫʯʘʩʪʢʝ ɸʉ. 80 ɺ 

4. ʂʦʥʜʝʥʩʘʪʦʨ ʠ ʠʜʝʘʣʴʥʘʷ ʢʘʪʫʰʢʘ ʠʥʜʫʢʪʠʚʥʦʩʪʠ ʩʦʝʜʠʥʝʥʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ 

ʠ ʧʦʜʢʣʶʯʝʥʳ ʢ ʠʩʪʦʯʥʠʢʫ ʨʝʛʫʣʠʨʫʝʤʦʛʦ ʧʝʨʝʤʝʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ. ɺ ʢʘʢʦʤ 

ʩʣʫʯʘʝ ʩʠʣʘ ʪʦʢʘ ʚ ʮʝʧʠ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʚʝʣʠʯʠʥʳ ʥʘʧʨʷʞʝʥʠʷ? 

5. ʃʘʤʧʘ ʚʢʣʶʯʝʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩ ʢʦʥʜʝʥʩʘʪʦʨʦʤ ʚ ʩʝʪʴ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ. 
ʂʘʢ ʠʟʤʝʥʠʪʩʷ ʥʘʢʘʣ ʣʘʤʧʳ, ʝʩʣʠ ʚ ʩʝʪʴ ʚʢʣʶʯʠʪʴ ʝʱʝ ʦʜʠʥ ʪʘʢʦʡ ʞʝ 

ʢʦʥʜʝʥʩʘʪʦʨ ʧʘʨʘʣʣʝʣʴʥʦ ʧʝʨʚʦʤʫ? 

6. ʄʠʥʦʠʩʢʘʪʝʣʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʛʝʥʝʨʘʪʦʨ ʥʝʟʘʪʫʭʘʶʱʠʭ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ 
ʚʦʣʥ ʟʚʫʢʦʚʦʡ ʯʘʩʪʦʪʳ. ʀʥʜʫʢʪʠʚʥʦʩʪʴ ʢʦʥʪʫʨʘ ʚʳʧʦʣʥʝʥʘ ʚ ʥʝʤ ʚ ʚʠʜʝ 

ʧʨʦʚʦʣʦʯʥʦʛʦ ʢʦʣʴʮʘ. ʂʦʛʜʘ ʢʦʣʴʮʦ, ʧʝʨʝʤʝʱʘʝʤʦʝ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ, 

ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ ʤʠʥʝ ʠʣʠ ʜʨʫʛʦʤʫ ʤʝʪʘʣʣʠʯʝʩʢʦʤʫ ʧʨʝʜʤʝʪʫ, ʚ ʪʝʣʝʬʦʥʥʳʭ 

ʥʘʫʰʥʠʢʘʭ ʚʳʩʦʢʠʡ ʪʦʥ ʩʤʝʥʷʝʪʩʷ ʥʠʟʢʠʤ ʪʦʥʦʤ. ʂʘʢ ʵʪʦ ʦʙʲʷʩʥʠʪʴ?  

II.  ɿʘʜʘʯʠ (ʙʣʠʮ): 

1. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩ ʵʣʝʢʪʨʦʧʣʠʪʢʦʡ ʚ ʛʦʨʦʜʩʢʫʶ ʩʝʪʴ ʧʦʜʢʣʶʯʠʣʠ ʢʘʪʫʰʢʫ 

ʠʥʜʫʢʪʠʚʥʦʩʪʠ, ʧʨʠ ʵʪʦʤ ʤʦʱʥʦʩʪʴ ʧʣʠʪʢʠ ʫʧʘʣʘ ʚ ʜʚʘ ʨʘʟʘ. ʅʘʡʜʠʪʝ 

ʠʥʜʫʢʪʠʚʥʦʩʪʴ ʢʘʪʫʰʢʠ, ʝʩʣʠ ʘʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʣʠʪʢʠ 50 ʆʤ. 0,16 ɻʥ 

2. ɺ ʮʝʧʴ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʯʘʩʪʦʪʦʡ 50 ɻʮ ʚʢʣʶʯʝʥʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʨʝʦʩʪʘʪ, 

ʘʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʢʦʪʦʨʦʛʦ 250 ʆʤ ʠ ʢʦʥʜʝʥʩʘʪʦʨ ʝʤʢʦʩʪʴʶ 15 ʤʢʌ. 

ʂʘʢʫʶ ʯʘʩʪʴ ʦʪ ʥʘʧʨʷʞʝʥʠʷ ʩʝʪʠ ʩʦʩʪʘʚʣʷʝʪ ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʨʝʦʩʪʘʪʝ? 0,762 

3. ɼʣʷ ʫʤʝʥʴʰʝʥʠʷ ʤʦʱʥʦʩʪʠ 10-ʢʠʣʦʚʘʪʪʥʦʛʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʥʘʛʨʝʚʘʪʝʣʷ, 

ʨʘʩʩʯʠʪʘʥʥʦʛʦ ʥʘ ʵʢʩʧʣʫʘʪʘʮʠʶ ʚ ʩʝʪʠ 220 ɺ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ, 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦ ʩʧʠʨʘʣʴʶ ʚʢʣʶʯʠʣʠ ʜʨʦʩʩʝʣʴ ʠʥʜʫʢʪʠʚʥʦʩʪʴʶ 0,1 ɻʥ ʠ 

ʩʦʙʩʪʚʝʥʥʳʤ ʘʢʪʠʚʥʳʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ 2 ʆʤ. ʂʘʢʦʚʘ ʪʝʧʝʨʴ ʤʦʱʥʦʩʪʴ 

ʥʘʛʨʝʚʘʪʝʣʷ, ʝʩʣʠ ʦʥ ʚ ʩʚʦʝʡ ʢʦʥʩʪʨʫʢʮʠʠ ʥʝ ʩʦʜʝʨʞʠʪ ʜʨʫʛʠʭ ʨʝʘʢʪʠʚʥʳʭ 

ʵʣʝʤʝʥʪʦʚ? 2 ʢɺʪ 

III.  ʂʘʢ ʝʛʦ ʧʦʣʫʯʠʪʴ? ɻʝʥʝʨʘʪʦʨ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ. ʆʜʥʦʧʦʣʫʧʝʨʠʦʜʥʘʷ ʠ 

ʤʦʩʪʠʢʦʚʘʷ ʩʭʝʤʘ ʚʳʧʨʷʤʣʝʥʠʷ.                              

ʊʨʘʥʩʬʦʨʤʘʪʦʨ ï ʫʩʪʨʦʡʩʪʚʦ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʝʨʝʤʝʥʥʦʛʦ 

ʪʦʢʘ ʦʜʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʚ ʧʝʨʝʤʝʥʥʳʡ ʪʦʢ ʜʨʫʛʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʪʦʡ ʞʝ ʯʘʩʪʦʪʳ. 

ɽʩʣʠ ʤʘʛʥʠʪʥʳʡ ʧʦʪʦʢ ʠʟʤʝʥʷʝʪʩʷ ʩʢʚʦʟʴ 

ʟʘʤʢʥʫʪʳʡ ʢʦʥʪʫʨ ʧʦ ʛʘʨʤʦʥʠʯʝʩʢʦʤʫ ʟʘʢʦʥʫ 

tʌʬ wcosmax= , ʪʦ ʚ ʢʦʥʪʫʨʝ ʚʦʟʥʠʢʘʝʪ 

ʧʝʨʝʤʝʥʥʘʷ ʕɼʉ te we sinmax= , ʛʜʝ 
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aNBS ==  ʇʦʩʢʦʣʴʢʫ ʦʙʤʦʪʢʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ 

ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʦʜʥʦʤ ʩʝʨʜʝʯʥʠʢʝ, ʪʦ:                       

ʆʩʥʦʚʥʳʝ ʬʦʨʤʫʣʳ: .;; 2222221111 HH RIURIRIRIU =+=+= ee  

ʆʩʥʦʚʥʳʝ ʨʝʞʠʤʳ ʨʘʙʦʪʳ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ: 

1. ʍʦʣʦʩʪʦʡ ʭʦʜ. ʀʟʤʝʨʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʨʘʥʩʬʦʨʤʘʮʠʠ: .
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2. ʈʝʞʠʤ ʥʘʛʨʫʟʢʠ (ʚʪʦʨʠʯʥʘʷ ʦʙʤʦʪʢʘ ʟʘʤʢʥʫʪʘ ʯʝʨʝʟ ʥʘʛʨʫʟʢʫ). ʆʩʥʦʚʥʳʝ 
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IV.  ɿʘʜʘʯʠ (ʙʣʠʮ):  

1. ʇʦʥʠʞʘʶʱʠʡ ʪʨʘʥʩʬʦʨʤʘʪʦʨ ʚʢʣʶʯʝʥ ʚ ʩʝʪʴ ʥʘʧʨʷʞʝʥʠʝʤ 1 ʢɺ ʠ ʧʦʪʨʝʙʣʷʝʪ 
ʦʪ ʩʝʪʠ ʤʦʱʥʦʩʪʴ 400 ɺʪ. ʂʘʢʦʚ ʂʇɼ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʚ %, ʝʩʣʠ ʩʠʣʘ ʪʦʢʘ ʚʦ 

ʚʪʦʨʠʯʥʦʡ ʦʙʤʦʪʢʝ 3,8 ɸ, ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʨʘʚʝʥ 10? 95% 

2. ɺʪʦʨʠʯʥʘʷ ʦʙʤʦʪʢʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ, ʠʤʝʶʱʘʷ 95 ʚʠʪʢʦʚ, ʧʨʦʥʠʟʳʚʘʝʪʩʷ 
ʤʘʛʥʠʪʥʳʤ ʧʦʪʦʢʦʤ, ʠʟʤʝʥʷʶʱʠʤʩʷ ʩʦ ʚʨʝʤʝʥʝʤ ʯʝʨʝʟ ʦʜʠʥ ʚʠʪʦʢ ʧʦ ʟʘʢʦʥʫ 

ʌ = 0,01 ɺʙĿsin(100 ˊt). ʅʘʧʠʰʠʪʝ ʬʦʨʤʫʣʫ, ʚʳʨʘʞʘʶʱʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʕɼʉ 

ʚʦ ʚʪʦʨʠʯʥʦʡ ʦʙʤʦʪʢʝ ʦʪ ʚʨʝʤʝʥʠ. Ů2 = 298 ɺĿcos(100 ˊt) 

3. ʊʨʘʥʩʬʦʨʤʘʪʦʨ ʜʣʷ ʠʛʨʫʰʝʯʥʦʡ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ ʧʨʝʚʨʘʱʘʝʪ 120 ɺ ʚ 6 ɺ. 
ɽʩʣʠ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʮʝʧʠ ʧʦʝʟʜʘ ʨʘʚʥʦ 10 ʆʤ, ʯʝʤʫ ʨʘʚʥʦ ʵʬʬʝʢʪʠʚʥʦʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚ ʧʝʨʚʠʯʥʦʡ ʦʙʤʦʪʢʝ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ? 4 ʢʆʤ 

4. ʐʢʦʣʴʥʠʢ ɺʣʘʜʠʩʣʘʚ ʧʨʦʚʦʜʠʪ ʦʧʳʪʳ ʩ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʤ ʠ ʠʩʪʦʯʥʠʢʦʤ 

ʧʠʪʘʥʠʷ, ʢʦʪʦʨʳʡ ʚʳʜʘʸʪ ʧʝʨʝʤʝʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ U(t) = U0 cos ɤt, ʛʜʝ U0 = 12 

ɺ. ʊʨʘʥʩʬʦʨʤʘʪʦʨ ʠʤʝʝʪ ʜʚʝ ʦʙʤʦʪʢʠ ʩ ʜʚʫʤʷ ʚʳʚʦʜʘʤʠ ʫ ʢʘʞʜʦʡ. ʏʠʩʣʦ 

ʚʠʪʢʦʚ ʧʝʨʚʦʡ ʦʙʤʦʪʢʠ ʨʘʚʥʦ N, ʚʪʦʨʦʡ ʦʙʤʦʪʢʠ ð 3N. ʇʝʨʝʤʝʥʥʳʝ 

ʥʘʧʨʷʞʝʥʠʷ ʩ ʢʘʢʠʤʠ ʘʤʧʣʠʪʫʜʘʤʠ ʤʦʞʝʪ ʧʦʣʫʯʠʪʴ ɺʣʘʜʠʩʣʘʚ ʩ ʧʦʤʦʱʴʶ 

ʜʘʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ? ɼʣʷ ʢʘʞʜʦʛʦ ʟʥʘʯʝʥʠʷ ʘʤʧʣʠʪʫʜʳ ʥʘʧʨʷʞʝʥʠʷ 

ʥʘʨʠʩʫʡʪʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʩʭʝʤʫ ʩʦʝʜʠʥʝʥʠʡ. 0, U0, 3U0, 4U0, U0/3, 4U0/3, U0/4, 

3U0/4, 2U0, 2U0/3, U0/2, 3U0/2 
V. ʆʣʠʤʧʠʘʜʘ. 

1. ʅʘʧʨʷʞʝʥʠʝ ʥʘ ʧʝʨʚʠʯʥʦʡ ʦʙʤʦʪʢʝ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ U1 = 120 ɺ ʠ ʩʠʣʘ ʪʦʢʘ ʚ 

ʥʝʡ I1 = 0,5 ɸ. ʂʦ ʚʪʦʨʠʯʥʦʡ ʦʙʤʦʪʢʝ ʧʦʜʩʦʝʜʠʥʝʥʘ ʣʘʤʧʘ, ʩʠʣʘ ʪʦʢʘ ʚ ʢʦʪʦʨʦʡ 

I2 = 3 ɸ, ʘ ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʥʝʡ U2 = 10 ɺ. ʂʇɼ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ɖ = 0,7. ʅʘʡʪʠ 

ʩʜʚʠʛ ʬʘʟʳ ʤʝʞʜʫ ʩʠʣʦʡ ʪʦʢʘ ʠ ʥʘʧʨʷʞʝʥʠʝʤ ʚ ʧʝʨʚʠʯʥʦʡ ʦʙʤʦʪʢʝ. 
2. ɺ ʣʘʙʦʨʘʪʦʨʠʠ ʨʝʰʠʣʠ ʠʟʛʦʪʦʚʠʪʴ ʪʨʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʩ ʦʜʠʥʘʢʦʚʳʤʠ 

ʩʝʨʜʝʯʥʠʢʘʤʠ. ʅʘ ʢʘʞʜʳʡ ʠʟ ʩʝʨʜʝʯʥʠʢʦʚ ʥʘʤʦʪʘʣʠ ʧʦ 4N ʚʠʪʢʦʚ 

ʧʨʦʚʦʜʘ, ʧʦ-ʨʘʟʥʦʤʫ ʨʘʩʧʨʝʜʝʣʠʚ ʠʭ ʤʝʞʜʫ ʧʝʨʚʠʯʥʳʤʠ ʠ 

ʚʪʦʨʠʯʥʳʤʠ ʦʙʤʦʪʢʘʤʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ. ʊʨʠ ʧʦʣʫʯʝʥʥʳʭ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʩʦʝʜʠʥʠʣʠ ʚ ʮʝʧʴ, ʩʭʝʤʘ ʢʦʪʦʨʦʡ ʧʦʢʘʟʘʥʘ ʥʘ 

ʨʠʩʫʥʢʝ. ʅʘ ʚʭʦʜ ʮʝʧʠ (ʢʦʥʪʘʢʪʳ A ʠ B) ʧʦʜʘʣʠ ʛʘʨʤʦʥʠʯʝʩʢʦʝ 

ʥʘʧʨʷʞʝʥʠʝ, ʘ ʢ ʚʳʭʦʜʫ ʮʝʧʠ ʥʠʢʘʢʦʡ ʥʘʛʨʫʟʢʠ ʥʝ ʧʦʜʢʣʶʯʠʣʠ. 

ʂʘʢʠʤ ʤʦʞʝʪ ʙʳʪʴ ʜʣʷ ʵʪʦʡ ʮʝʧʠ ʦʪʥʦʰʝʥʠʝ ʘʤʧʣʠʪʫʜʳ ʚʳʭʦʜʥʦʛʦ 

ʥʘʧʨʷʞʝʥʠʷ ʢ ʘʤʧʣʠʪʫʜʝ ʚʭʦʜʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ? ɺʣʠʷʥʠʝʤ ʦʙʤʦʪʦʢ 

ʩʦʩʝʜʥʠʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʜʨʫʛ ʥʘ ʜʨʫʛʘ ʤʦʞʥʦ ʧʨʝʥʝʙʨʝʯʴ. 1 : 7, 2 : 

.
2

1

2

1 k
N

N
==

e

e



33 

 

7 ʠʣʠ 5 : 7 

ɺʦʧʨʦʩʳ (ʙʣʠʮ): 

1. ʀʟʤʝʥʷʝʪʩʷ ʣʠ ʤʦʱʥʦʩʪʴ ʪʦʢʘ ʧʨʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ ʝʛʦ ʚ ʪʨʘʥʩʬʦʨʤʘʪʦʨʝ? 

2. ʇʦʯʝʤʫ ʩʝʨʜʝʯʥʠʢʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʜʦʣʞʥʳ ʣʝʛʢʦ ʧʝʨʝʤʘʛʥʠʯʠʚʘʪʴʩʷ ʠ ʥʝ 

ʜʦʣʞʥʳ ʧʨʦʚʦʜʠʪʴ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢ? 

3. ʀʤʝʝʪʩʷ ʜʚʘ ʦʜʠʥʘʢʦʚʳʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʩ 220 ɺ ʥʘ 12 ɺ. ʄʦʞʥʦ ʣʠ ʠʭ 
ʩʦʝʜʠʥʠʪʴ ʪʘʢ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʙ ɺ? 

4. ʋ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʜʣʷ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʟʚʦʥʢʘ ʯʠʩʣʦ ʚʠʪʢʦʚ ʧʝʨʚʠʯʥʦʡ 

ʦʙʤʦʪʢʠ 660. ʅʘʧʨʷʞʝʥʠʝ ʩʝʪʠ 220 ɺ. ɺʪʦʨʠʯʥʘʷ ʦʙʤʦʪʢʘ ʠʤʝʝʪ ʪʨʠ ʚʳʚʦʜʘ ʥʘ 

ʪʨʠ ʥʘʧʨʷʞʝʥʠʷ: 3, 5, 8 ɺ. ʆʧʨʝʜʝʣʠʪʴ ʯʠʩʣʦ ʚʠʪʢʦʚ ʚʪʦʨʠʯʥʦʡ ʦʙʤʦʪʢʠ ʠ, 

ʛʜʝ ʚ ʥʝʡ ʩʜʝʣʘʥʳ ʦʪʚʝʪʚʣʝʥʠʷ ʥʘ ʟʘʞʠʤʳ? 

5. ʇʝʨʚʠʯʥʘʷ ʢʘʪʫʰʢʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʧʨʠʩʦʝʜʠʥʝʥʘ ʢ ʠʩʪʦʯʥʠʢʫ ʪʦʢʘ, 

ʚʪʦʨʠʯʥʘʷ ʞʝ ʨʘʟʦʤʢʥʫʪʘ. ʇʦʪʨʝʙʣʷʝʪʩʷ ʣʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʤ ʵʣʝʢʪʨʦʵʥʝʨʛʠʷ?  

6. ɻʜʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʨʘʥʩʬʦʨʤʘʪʦʨʳ?  

7. ʇʦʯʝʤʫ ʧʨʠ ʨʘʟʦʤʢʥʫʪʦʡ ʚʪʦʨʠʯʥʦʡ ʦʙʤʦʪʢʝ ʧʦʪʨʝʙʣʷʝʤʘʷ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʤ ʵʥʝʨʛʠʷ ʤʠʥʠʤʘʣʴʥʘ? ʏʝʤ ʦʥʘ ʦʧʨʝʜʝʣʷʝʪʩʷ? 

8. ɿʘʚʠʩʠʪ ʣʠ ʕɼʉ ʚ ʧʝʨʚʠʯʥʦʡ ʠ ʚʪʦʨʠʯʥʦʡ ʦʙʤʦʪʢʝ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʦʪ ʪʦʛʦ, ʚ 
ʢʘʢʦʤ ʨʝʞʠʤʝ ʦʥ ʨʘʙʦʪʘʝʪ? 

9. ʂʘʢʠʝ ʙʳʚʘʶʪ ʪʨʘʥʩʬʦʨʤʘʪʦʨʳ? 

10. ʂʘʢ ʙʫʜʝʪ ʠʟʤʝʥʷʪʴʩʷ ʥʘʢʘʣ ʩʠʛʥʘʣʴʥʦʡ ʣʘʤʧʦʯʢʠ, ʚʢʣʶʯʝʥʥʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ (ʧʘʨʘʣʣʝʣʴʥʦ) ʧʝʨʚʠʯʥʦʡ ʦʙʤʦʪʢʝ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʧʨʠ 

ʫʚʝʣʠʯʝʥʠʠ ʪʦʢʘ ʚʦ ʚʪʦʨʠʯʥʦʡ ʦʙʤʦʪʢʝ? 

11. ʇʦʯʝʤʫ ʧʨʠ ʛʝʦʤʘʛʥʠʪʥʳʭ ʙʫʨʷʭ ʥʘʠʙʦʣʝʝ ʫʷʟʚʠʤʳ ʧʦʥʠʞʘʶʱʠʝ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʳ? 

ʈʘʟʥʦʝ 

1. ʇʦʥʠʞʘʶʱʠʡ ʪʨʘʥʩʬʦʨʤʘʪʦʨ ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʪʨʘʥʩʬʦʨʤʘʮʠʠ 5 ʚʢʣʶʯʝʥ ʚ 
ʩʝʪʴ ʩ ʥʘʧʨʷʞʝʥʠʝʤ 220 ɺ. ʆʧʨʝʜʝʣʠʪʴ ʂʇɼ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ, ʝʩʣʠ ʧʦʪʝʨʴ 

ʵʥʝʨʛʠʠ ʚ ʧʝʨʚʠʯʥʦʡ ʦʙʤʦʪʢʝ ʥʝ ʧʨʦʠʩʭʦʜʠʪ, ʘ ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʚʪʦʨʠʯʥʦʡ 

ʦʙʤʦʪʢʝ 42 ɺ. (95%)  

2. ʕʣʝʢʪʨʠʯʝʩʢʠʡ ʧʘʷʣʴʥʠʢ ʤʦʱʥʦʩʪʴʶ 50 ɺʪ ʨʘʩʩʯʠʪʘʥ ʥʘ ʚʢʣʶʯʝʥʠʝ ʚ ʩʝʪʴ 
ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʩ ʥʘʧʨʷʞʝʥʠʝʤ 220 ɺ. ʅʘʡʪʠ ʤʦʱʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ 

ʚʳʜʝʣʷʪʴʩʷ ʚ ʧʘʷʣʴʥʠʢʝ, ʝʩʣʠ ʚʢʣʶʯʠʪʴ ʝʛʦ ʚ ʩʝʪʴ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʩ 

ʥʘʧʨʷʞʝʥʠʝʤ 127 ɺ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩ ʠʜʝʘʣʴʥʳʤ ʜʠʦʜʦʤ. 8,33 ɺʪ 

3. ʕʣʝʢʪʨʠʯʝʩʢʠʡ ʟʚʦʥʦʢ ʨʘʩʩʯʠʪʘʥ ʥʘ ʩʠʣʫ ʪʦʢʘ I = 0,4 ɸ ʧʨʠ ʥʘʧʨʷʞʝʥʠʠ U = 6 

ɺ. ɼʣʷ ʝʛʦ ʧʠʪʘʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʨʘʥʩʬʦʨʤʘʪʦʨ, ʧʝʨʚʠʯʥʘʷ ʦʙʤʦʪʢʘ ʢʦʪʦʨʦʛʦ 

ʩʦʜʝʨʞʠʪ N1 = 2000 ʚʠʪʢʦʚ ʠ ʧʦʜʢʣʶʯʘʝʪʩʷ ʢ ʠʩʪʦʯʥʠʢʫ ʧʠʪʘʥʠʷ ʩ 

ʥʘʧʨʷʞʝʥʠʝʤ U1 =120 ɺ. ʏʝʤʫ ʨʘʚʥʦ ʯʠʩʣʦ ʚʠʪʢʦʚ N2 ʚʦ ʚʪʦʨʠʯʥʦʡ ʦʙʤʦʪʢʝ ʠ 

ʢʘʢʦʡ ʪʦʢ I1 ʙʫʜʝʪ ʧʨʦʪʝʢʘʪʴ ʧʦ ʧʝʨʚʠʯʥʦʡ ʦʙʤʦʪʢʝ? ʉʦʧʨʦʪʠʚʣʝʥʠʝʤ 

ʚʪʦʨʠʯʥʦʡ ʦʙʤʦʪʢʠ ʧʨʝʥʝʙʨʝʯʴ. N2 = (U/U1)N1 = 100; I1 = UI/U1 = 0,02 ɸ. 

4. ʇʝʨʚʠʯʥʘʷ ʦʙʤʦʪʢʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʠʤʝʝʪ 2400 ʚʠʪʢʦʚ. ʉʢʦʣʴʢʦ ʚʠʪʢʦʚ 

ʜʦʣʞʥʘ ʠʤʝʪʴ ʚʪʦʨʠʯʥʘʷ ʦʙʤʦʪʢʘ, ʯʪʦʙʳ ʧʨʠ ʥʘʧʨʷʞʝʥʠʠ ʥʘ ʝʝ ʟʘʞʠʤʘʭ 11 ɺ 

ʧʝʨʝʜʘʚʘʪʴ ʥʘʛʨʫʟʢʝ ʤʦʱʥʦʩʪʴ 22 ɺʪ? ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʚʪʦʨʠʯʥʦʡ ʦʙʤʦʪʢʠ 0,2 

ʆʤ. ʅʘʧʨʷʞʝʥʠʝ ʚ ʩʝʪʠ 380 ɺ. ʉʦʧʨʦʪʠʚʣʝʥʠʝʤ ʧʝʨʚʠʯʥʦʡ ʦʙʤʦʪʢʠ 

ʧʨʝʥʝʙʨʝʯʴ. 71 
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5. ʄʦʱʥʦʩʪʴ, ʧʦʪʨʝʙʣʷʝʤʘʷ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʤ, P = 100 ɺʪ, ʘ ʥʘʧʨʷʞʝʥʠʝ ʥʘ 

ʟʘʞʠʤʘʭ ʚʪʦʨʠʯʥʦʡ ʦʙʤʦʪʢʠ U2 = 50 ɺ. ʆʧʨʝʜʝʣʠʪʝ ʩʠʣʫ ʪʦʢʘ I2 ʚʦ ʚʪʦʨʠʯʥʦʡ 

ʦʙʤʦʪʢʝ, ʝʩʣʠ ʂʇɼ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ɖ = 0,8. 1,6 ɸ 

ʆʣʠʤʧʠʘʜʘ.  

1. ʆʧʨʝʜʝʣʠʪʝ ʩʠʣʫ ʪʦʢʘ ʚ ʮʝʧʠ ʧʝʨʚʠʯʥʦʡ ʦʙʤʦʪʢʠ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ. ʂʦʵʬʬʠʮʠʝʥʪ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʨʘʚʝʥ k, ʂʇɼ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ɖ ʩʯʠʪʘʪʴ ʨʘʚʥʳʤ 100%, ʮʠʢʣʠʯʝʩʢʘʷ 

ʯʘʩʪʦʪʘ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ɤ. 

 

ɿʘʥʷʪʠʝ 11. ɺʦʣʥʳ. 

I. ɺʦʧʨʦʩʳ (ʙʣʠʮ): 

1. ʇʦʯʝʤʫ ʚʦ ʚʩʝʭ ʩʪʨʘʥʘʭ ʤʠʨʘ ʠʩʧʦʣʴʟʫʶʪ ʠʤʝʥʥʦ ʧʝʨʝʤʝʥʥʳʡ ʪʦʢ? 

2. ɺ ʢʘʢʦʤ ʩʣʫʯʘʝ ʩ ʚʪʦʨʠʯʥʦʡ ʦʙʤʦʪʢʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʤʦʞʥʦ ʩʥʠʤʘʪʴ 

ʧʦʩʪʦʷʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ? 

3. ʇʦʜʚʦʜʠʤʘʷ ʢ ʪʨʘʥʩʬʦʨʤʘʪʦʨʫ ʘʢʪʠʚʥʘʷ ʤʦʱʥʦʩʪʴ ʨʘʚʥʘ  50 ʢɺʪ, ʦʪʜʘʚʘʝʤʘʷ 

ʤʦʱʥʦʩʪʴ 45 ʢɺʪ. ʂʘʢʦʚʳ ʂʇɼ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʠ ʧʦʪʝʨʠ ʤʦʱʥʦʩʪʠ ʚ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʝ? 90%, 5 ʢɺʪ. 

4. ʇʨʠ ʨʝʤʦʥʪʝ ʧʦʥʠʞʘʶʱʝʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʨʘʟʤʦʪʘʣʠ ʝʛʦ ʧʝʨʚʠʯʥʫʶ 

ʦʙʤʦʪʢʫ ʠ ʚʢʣʶʯʠʣʠ ʝʝ ʢʦʥʮʳ ʚ ʩʝʪʝʚʫʶ ʨʦʟʝʪʢʫ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʝʨʝʛʦʨʝʣʠ 

ʧʨʝʜʦʭʨʘʥʠʪʝʣʠ, ʭʦʪʷ ʪʨʘʥʩʬʦʨʤʘʪʦʨ ʙʳʣ ʨʘʩʩʯʠʪʘʥ ʥʘ ʩʝʪʝʚʦʝ ʥʘʧʨʷʞʝʥʠʝ. 

ʂʘʢ ʵʪʦ ʦʙʲʷʩʥʠʪʴ? 

5. ʊʨʘʥʩʬʦʨʤʘʪʦʨ ʨʘʩʩʯʠʪʘʥ ʧʨʝʦʙʨʘʟʦʚʳʚʘʪʴ ʥʘʧʨʷʞʝʥʠʝ 220 ɺ ʚ ʥʘʧʨʷʞʝʥʠʠ 

11 ɺ. ʂʘʢʦʝ ʥʘʧʨʷʞʝʥʠʝ ʚʳʜʘʩʪ ʪʨʘʥʩʬʦʨʤʘʪʦʨ, ʝʩʣʠ ʧʝʨʝʧʫʪʘʪʴ ʢʦʥʪʘʢʪʳ ʠ 

ʧʦʜʢʣʶʯʠʪʴ ʥʘʧʨʷʞʝʥʠʝ 220 ɺ ʢ ʚʳʭʦʜʫ, ʥʘ ʢʦʪʦʨʦʤ ʜʦʣʞʥʦ ʙʳʪʴ 11 ɺ? 4,4 ʢɺ 

6. ʇʦʯʝʤʫ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʥʘʛʨʫʟʢʠ ʚʦ ʚʪʦʨʠʯʥʦʡ ʮʝʧʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʦʪʨʝʙʣʷʝʤʘʷ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʤ ʤʦʱʥʦʩʪʴ? 

7. ʆʪʯʝʛʦ ʥʘʣʠʯʠʝ ʦʯʝʥʴ ʚʳʩʦʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʚʦ ʚʪʦʨʠʯʥʦʡ ʦʙʤʦʪʢʝ 

ʧʦʚʳʰʘʶʱʝʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʥʝ ʧʨʠʚʦʜʠʪ ʢ ʙʦʣʴʰʠʤ ʧʦʪʝʨʷʤ ʵʥʝʨʛʠʠ ʥʘ 

ʚʳʜʝʣʝʥʠʝ ʪʝʧʣʘ ʚ ʩʘʤʦʡ ʦʙʤʦʪʢʝ?  

8. ʂʘʢ ʠ ʧʦʯʝʤʫ ʙʫʜʝʪ ʠʟʤʝʥʷʪʴʩʷ ʥʘʧʨʷʞʝʥʠʝ ʠ ʪʦʢ ʚ ʧʝʨʚʠʯʥʦʡ ʠ ʚʦ ʚʪʦʨʠʯʥʦʡ 
ʦʙʤʦʪʢʝ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʘʢʪʠʚʥʦʡ ʥʘʛʨʫʟʢʠ? 

9. ʈʘʟʙʦʨʥʳʡ ʰʢʦʣʴʥʳʡ ʪʨʘʥʩʬʦʨʤʘʪʦʨ ʚʢʣʶʯʝʥ ʚ ʩʝʪʴ, ʘ ʢ ʝʛʦ ʚʪʦʨʠʯʥʦʡ 
ʦʙʤʦʪʢʝ ʧʦʜʢʣʶʯʝʥʘ ʥʘʛʨʫʟʢʘ. ʆʧʳʪ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʠ ʫʜʘʣʝʥʠʠ ʚʝʨʭʥʝʡ 

ʯʘʩʪʠ ʩʝʨʜʝʯʥʠʢʘ, ʪʦʢ ʚ ʧʝʨʚʠʯʥʦʡ ʦʙʤʦʪʢʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʘ ʚʦ ʚʪʦʨʠʯʥʦʡ ð 

ʫʤʝʥʴʰʘʝʪʩʷ. ɼʘʡʪʝ ʦʙʲʷʩʥʝʥʠʝ ʵʪʦʤʫ ʷʚʣʝʥʠʶ. .
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10. ʇʦʯʝʤʫ ʦʧʘʩʥʦ ʟʘʤʳʢʘʥʠʝ ʭʦʪʷ ʙʳ ʦʜʥʦʛʦ ʚʠʪʢʘ ʚʪʦʨʠʯʥʦʡ ʦʙʤʦʪʢʠ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ? 

II.  ɿʘʜʘʯʠ (ʙʣʠʮ): 

1. ʉʠʣʘ ʪʦʢʘ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ ʚ ʧʝʨʚʠʯʥʦʡ ʦʙʤʦʪʢʝ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ, ʧʠʪʘʝʤʦʡ ʦʪ 
ʛʦʨʦʜʩʢʦʡ ʩʝʪʠ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ, ʨʘʚʥʘ 0,2 ɸ. ʕʣʝʢʪʨʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

ʧʝʨʚʠʯʥʦʡ ʦʙʤʦʪʢʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ R = 100 ʆʤ. ʆʧʨʝʜʝʣʠʪʝ ʠʥʜʫʢʪʠʚʥʦʩʪʴ 

ʧʝʨʚʠʯʥʦʡ ʦʙʤʦʪʢʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ. 3,5 ɻʥ 
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2. ʇʨʠ ʭʦʣʦʩʪʦʤ ʭʦʜʝ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʦʥ ʧʦʪʨʝʙʣʷʝʪ ʠʟ ʩʝʪʠ ʤʦʱʥʦʩʪʴ 2,5 ɺʪ. 
ʇʨʠ ʥʦʤʠʥʘʣʴʥʦʡ ʚʳʭʦʜʥʦʡ ʤʦʱʥʦʩʪʠ 600 ɺʪ ʝʛʦ ʂʇɼ ʨʘʚʝʥ 96%. ʅʘʡʜʠʪʝ 

ʧʦʪʝʨʠ ʥʘ ʥʘʛʨʝʚʘʥʠʝ ʦʙʤʦʪʦʢ ʚ ʨʘʙʦʯʝʤ ʨʝʞʠʤʝ. 2,5. 22,5 ɺʪ 

3. ʇʦʥʠʞʘʶʱʠʡ ʪʨʘʥʩʬʦʨʤʘʪʦʨ ʜʘʝʪ ʪʦʢ 20 ɸ ʧʨʠ ʥʘʧʨʷʞʝʥʠʠ 120 ɺ. ʇʝʨʚʠʯʥʦʝ 

ʥʘʧʨʷʞʝʥʠʝ 22 ʢɺ. ʅʘʡʪʠ ʪʦʢ ʚ ʧʝʨʚʠʯʥʦʡ ʦʙʤʦʪʢʝ, ʚʭʦʜʥʫʶ ʠ ʚʳʭʦʜʥʫʶ 

ʤʦʱʥʦʩʪʠ, ʝʩʣʠ ʂʇɼ 90%. 0,12 ɸ. 2,67 ʢɺʪ. 2,4 ʢɺʪ. 

III.  ɼʣʠʥʘ ʚʦʣʥʳ (ɚ) - ʩʚʦʡʩʪʚʦ ʛʘʨʤʦʥʠʯʝʩʢʦʡ ʚʦʣʥʳ ʧʦʚʪʦʨʷʪʴ ʩʚʦʶ ʬʦʨʤʫ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ, ʠʟʤʝʨʷʝʤʦʝ ʜʣʠʥʦʡ ʦʪʨʝʟʢʘ ʤʝʞʜʫ ʜʚʫʤʷ ʙʣʠʞʘʡʰʠʤʠ ʪʦʯʢʘʤʠ 

ʚʦʣʥʳ, ʢʦʣʝʙʣʶʱʠʤʠʩʷ ʚ ʦʜʠʥʘʢʦʚʳʭ ʬʘʟʘʭ. ʉʢʦʨʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʦʣʥʳ: 

. ʉʢʦʨʦʩʪʴ ʧʦʧʝʨʝʯʥʦʡ ʚʦʣʥʳ ʧʦ ʰʥʫʨʫ ,  ʛʜʝ ɛ - ʣʠʥʝʡʥʘʷ 

ʧʣʦʪʥʦʩʪʴ ʰʥʫʨʘ. ʉʢʦʨʦʩʪʴ ʧʨʦʜʦʣʴʥʦʡ ʚʦʣʥʳ ʚ ʜʣʠʥʥʦʤ ʩʧʣʦʰʥʦʤ ʩʪʝʨʞʥʝ 

ʜʘʝʪʩʷ ʚʳʨʘʞʝʥʠʝ , ʛʜʝ ɽ - ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ ʚʝʱʝʩʪʚʘ, a - ʝʛʦ ʧʣʦʪʥʦʩʪʴ. 

ʋʨʘʚʥʝʥʠʝ ʙʝʛʫʱʝʡ ʚʦʣʥʳ: ʭ =
 

 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʚʦʣʥʳ (I):  . ɺ ʩʠʣʫ ʩʦʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ  

S1Ŀɸ1
2
 = S2Ŀɸ2

2
 , ʧʦʵʪʦʤʫ: 1) ʝʩʣʠ S1 = S2 (ʧʣʦʩʢʘʷ ʚʦʣʥʘ), ʪʦ ɸ1 = ɸ2; 2) ʝʩʣʠ ʚʦʣʥʘ 

ʩʬʝʨʠʯʝʩʢʘʷ, ʪʦ r1Ŀ ɸ1 = r2Ŀɸ2, ʦʪʢʫʜʘ: ɸ ~ .  

ʋʨʘʚʥʝʥʠʝ ʙʝʛʫʱʝʡ ʚʦʣʥʳ: ʭ =  

ʉʚʦʡʩʪʚʘ ʚʦʣʥ. 

1. ʀʥʪʝʨʬʝʨʝʥʮʠʷ - ʷʚʣʝʥʠʝ ʥʘʣʦʞʝʥʠʷ ʚʦʣʥ ʜʨʫʛ ʥʘ ʜʨʫʛʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʢʦʪʦʨʦʛʦ ʚʜʦʣʴ ʦʜʥʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʧʨʦʠʩʭʦʜʷʪ ʢʦʣʝʙʘʥʠʷ ʫʜʚʦʝʥʥʦʡ 

ʘʤʧʣʠʪʫʜʳ, ʘ ʚʜʦʣʴ ʜʨʫʛʠʭ ʦʥʘ ʨʘʚʥʘ ʥʫʣʶ. ʈʝʟʫʣʴʪʠʨʫʶʱʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʚʦʣʥ ʚ ʪʦʯʢʝ ʦʪ ʜʚʫʭ ʢʦʛʝʨʝʥʪʥʳʭ ʠʩʪʦʯʥʠʢʦʚ: jDÖ++= cos2 2121 IIIII  

ʉʪʦʷʯʠʝ ʚʦʣʥʳ. ʋʨʘʚʥʝʥʠʝ ʩʪʦʷʯʝʡ ʚʦʣʥʳ:  

2. ʆʪʨʘʞʝʥʠʝ ʠ ʧʨʝʣʦʤʣʝʥʠʝ ʚʦʣʥ. ɿʘʢʦʥ ʧʨʝʣʦʤʣʝʥʠʷ ʚʦʣʥ:                    

 

3. ɼʠʩʧʝʨʩʠʷ ʚʦʣʥ - ʷʚʣʝʥʠʝ ʨʘʟʙʨʘʩʳʚʘʥʠʷ ʚʦʣʥ ʥʘ ʛʨʘʥʠʮʝ ʨʘʟʜʝʣʘ ʜʚʫʭ ʩʨʝʜ, 

ʧʦʢʘʟʘʪʝʣʴ ʧʨʝʣʦʤʣʝʥʠʷ ʢʦʪʦʨʦʡ ʟʘʚʠʩʠʪ ʦʪ ʯʘʩʪʦʪʳ.  

4. ɼʠʬʨʘʢʮʠʷ - ʷʚʣʝʥʠʝ ʦʛʠʙʘʥʠʷ ʚʦʣʥʘʤʠ ʧʨʝʧʷʪʩʪʚʠʡ. 

IV.  ɿʘʜʘʯʠ (ʙʣʠʮ):  

1. ʇʣʦʩʢʘʷ ʥʝʟʘʪʫʭʘʶʱʘʷ ʚʦʣʥʘ ʟʘʜʘʥʘ ʫʨʘʚʥʝʥʠʝʤ ʭ = 0,005sin800 ˊ(t - r/340), ʛʜʝ 

ʭ ʚ ʤʝʪʨʘʭ. ʆʧʨʝʜʝʣʠʪʴ ʘʤʧʣʠʪʫʜʫ, ʯʘʩʪʦʪʫ ʢʦʣʝʙʘʥʠʡ, ʜʣʠʥʫ ʚʦʣʥʳ. ʆʪʚʝʪ: ɸ = 

0,005 ʤ; 9 = 800ˊ  ʨʘʜ/ʩ; ɚ= 0,85 ʤ. 

2. ɸʤʧʣʠʪʫʜʘ ʢʦʣʝʙʘʥʠʡ ʯʘʩʪʠʮ ʫʧʨʫʛʦʡ ʩʨʝʜʳ ʚ ʙʝʛʫʱʝʡ ʚʦʣʥʝ ɸ = 2,0 ʤʤ. 

ʇʝʨʠʦʜ ʢʦʣʝʙʘʥʠʡ ʊ = 10 ʤʩ. ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʯʘʩʪʠʮʘʤʠ, ʢʦʣʝʙʣʶʱʠʤʠʩʷ ʩ 

ʨʘʟʥʦʩʪʴʶ ʬʘʟ ȹű = ʣ/4 ʨʘʜ ʩʦʩʪʘʚʣʷʝʪ ȹr = 5,0 ʩʤ. ʆʧʨʝʜʝʣʠʪʴ ʬʘʟʦʚʫʶ 

ʩʢʦʨʦʩʪʴ ʚʦʣʥʳ ʠ ʤʘʢʩʠʤʘʣʴʥʫʶ ʩʢʦʨʦʩʪʴ ʯʘʩʪʠʮ ʩʨʝʜʳ. 40 ʤ/ʩ. 1,3 ʤ/ʩ. 
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V. ʆʣʠʤʧʠʘʜʘ.  

5. ʅʘ ʢʨʘʷʭ ʦʪʢʨʳʪʦʡ ʩʮʝʥʳ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 6 ʤ ʫʩʪʘʥʦʚʣʝʥʳ ʜʚʝ ʘʢʫʩʪʠʯʝʩʢʠʝ 

ʩʠʩʪʝʤʳ. ʀʟ-ʟʘ ʦʰʠʙʢʠ ʟʚʫʢʦʦʧʝʨʘʪʦʨʘ ʦʥʠ çʟʘʛʫʜʝʣʠè. ɿʨʠʪʝʣʴ, ʥʘʭʦʜʠʚʰʠʡʩʷ 

ʥʘʧʨʦʪʠʚ ʮʝʥʪʨʘ ʩʮʝʥʳ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 20 ʤ ʦʪ ʥʝʸ, ʦʙʥʘʨʫʞʠʣ, ʯʪʦ ʝʩʣʠ ʦʥ 

ʩʤʝʱʘʝʪʩʷ ʠʟ ʩʚʦʝʛʦ ʥʘʯʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʚʣʝʚʦ ʠʣʠ ʚʧʨʘʚʦ ʥʘ 2 ʤ, ʪʦ 

ʛʨʦʤʢʦʩʪʴ ʟʚʫʢʘ ʦʢʘʟʳʚʘʝʪʩʷ ʥʘʠʤʝʥʴʰʝʡ. ʅʘ ʢʘʢʦʡ ʯʘʩʪʦʪʝ çʛʫʜʝʣʠè 

ʘʢʫʩʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ? ʉʢʦʨʦʩʪʴ ʟʚʫʢʘ ʚ ʚʦʟʜʫʭʝ ʙʳʣʘ ʨʘʚʥʘ 345 ʤ/ʩ. 292 ɻʮ. 

6. ʀʩʪʦʯʥʠʢ ʟʚʫʢʦʚʳʭ ʚʦʣʥ (ʢʘʤʝʨʪʦʥ) ʧʦʤʝʱʝʥ ʨʷʜʦʤ ʩ ʫʭʦʤ ʥʘʙʣʶʜʘʪʝʣʷ, 

ʜʨʫʛʦʡ - ʥʘ ʨʘʩʩʪʦʷʥʠʠ 47,5 ʩʤ. ʇʨʠ ʵʪʦʤ ʥʘʙʣʶʜʘʪʝʣʴ ʥʩ ʩʣʳʰʠʪ ʟʚʫʢʘ. 

ʆʧʨʝʜʝʣʠʪʴ ʯʘʩʪʦʪʫ ʢʦʣʝʙʘʥʠʡ ʢʘʤʝʨʪʦʥʘ. ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ 273 ʂ. 348 ɻʮ 

ɺʦʧʨʦʩʳ (ʙʣʠʮ): 

1. ʅʘʪʷʛʠʚʘʷ ʩʪʨʫʥʫ ʩʠʣʴʥʝʝ, ʤʳ ʠʟʤʝʥʷʝʤ ʯʘʩʪʦʪʫ ʢʦʣʝʙʘʥʠʡ. ʂʘʢ ʚʳ ʜʫʤʘʡʪʝ, 
ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʯʘʩʪʦʪʘ ʠʣʠ ʫʤʝʥʴʰʘʝʪʩʷ? 

2. ɺ ʦʢʨʝʩʪʥʦʩʪʷʭ ʪʦʯʝʢ 1 ʠ 2 ʠʟʚʝʩʪʥʳ ʥʘʧʨʘʚʣʝʥʠʷ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʬʝʨʠʯʝʩʢʦʡ ʚʦʣʥʳ. ʅʘʡʪʠ ʛʨʘʬʠʯʝʩʢʠʤ 

ʧʦʩʪʨʦʝʥʠʝʤ ʧʦʣʦʞʝʥʠʝ ʠʩʪʦʯʥʠʢʘ ʠʟʣʫʯʝʥʠʷ.  

3. ʋʨʘʚʥʝʥʠʝ ʥʝʟʘʪʫʭʘʶʱʠʭ ʢʦʣʝʙʘʥʠʡ ʜʘʥʦ ʚ ʚʠʜʝ ʭ = 

10sin0,5ˊt ʩʤ. ʅʘʧʠʩʘʪʴ ʫʨʘʚʥʝʥʠʝ ʚʦʣʥʳ, ʝʩʣʠ ʩʢʦʨʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʢʦʣʝʙʘʥʠʡ 300 ʤ/ʩ. 

4. ʂʘʢʠʤ ʦʙʨʘʟʦʤ ʧʝʨʝʜʘʝʪʩʷ ʵʥʝʨʛʠʷ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʤʘʪʝʨʠʘʣʘ ʟʫʙʠʣʦʤ? 

5. ʇʦʯʝʤʫ ʚʦʣʥʳ ʥʘ ʤʦʨʝ ʪʝʤ ʚʳʰʝ, ʯʝʤ ʙʦʣʴʰʝ ʜʣʷ ʥʠʭ ʧʨʦʩʪʦʨʘ, ʯʝʤ ʩʠʣʴʥʝʝ 
ʚʝʪʝʨ ʠ ʯʝʤ ʜʦʣʴʰʝ ʦʥ ʜʫʝʪ? 

6. ʇʣʦʩʢʘʷ ʚʦʣʥʘ ʟʘʜʘʥʘ ʫʨʘʚʥʝʥʠʝʤ ʭ(r,t) = 60Ŀcos(1800t -31,4r) , ʛʜʝ ʩʤʝʱʝʥʠʝ 

ʯʘʩʪʠʮ ʩʨʝʜʳ x ʟʘʜʘʥʦ ʚ ʤʢʤ, t ʚ ʩʝʢʫʥʜʘʭ, r ʚ ʤʝʪʨʘʭ. ʅʘʡʪʠ ʦʪʥʦʰʝʥʠʝ 

ʘʤʧʣʠʪʫʜʳ ʩʤʝʱʝʥʠʷ ʯʘʩʪʠʮ ʩʨʝʜʳ ʢ ʜʣʠʥʝ ʚʦʣʥʳ. 3Ŀ10
-4 

7. ʇʦʯʝʤʫ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʚʦʣʥ ʦʯʝʥʴ ʤʘʣʘ? 

8. ʇʦʯʝʤʫ ʮʫʥʘʤʠ ʥʝʩʝʪ ʦʯʝʥʴ ʙʦʣʴʰʫʶ ʵʥʝʨʛʠʶ? ʉʢʦʨʦʩʪʴ ʮʫʥʘʤʠ ʧʨʠʤʝʨʥʦ 720 

ʢʤ/ʯ, ʚʦʚʣʝʢʘʝʪʩʷ ʚ ʜʚʠʞʝʥʠʝ ʚʩʷ ʪʦʣʱʘ ʚʦʜʳ ʦʪ ʜʥʘ ʜʦ ʧʦʚʝʨʭʥʦʩʪʠ (ʛʣʫʙʠʥʘ 

ʧʨʠʤʝʨʥʦ 4 ʢʤ, ʜʣʠʥʘ ʨʘʟʣʦʤʘ ʦʪ 100 ʜʦ 400 ʢʤ). 

ʈʘʟʥʦʝ 

1. ʇʦ ʧʦʚʝʨʭʥʦʩʪʠ ʦʟʝʨʘ ʙʝʛʫʪ ʚʦʣʥʳ ʩʦ ʩʢʦʨʦʩʪʴʶ 2 ʤ/ʩ. ʄʦʪʦʨʥʘʷ ʣʦʜʢʘ 

ʜʚʠʞʝʪʩʷ ʥʘʚʩʪʨʝʯʫ ʚʦʣʥʘʤ ʩʦ ʩʢʦʨʦʩʪʴʶ 5 ʤ/ʩ. ʉ ʢʘʢʦʡ ʯʘʩʪʦʪʦʡ ʙʴʶʪʩʷ ʚʦʣʥʳ 

ʦ ʥʦʩ ʣʦʜʢʠ, ʝʩʣʠ ʧʦʧʣʘʚʦʢ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʳ ʢʦʣʝʙʣʝʪʩʷ ʩ ʯʘʩʪʦʪʦʡ 0,5 ɻʮ? 
1,75 ɻʮ 

2. ʉʣʠʥʴʢʘ (ʩʧʠʨʘʣʴʥʘʷ ʧʨʫʞʠʥʘ ʩ ʚʠʪʢʘʤʠ ʙʦʣʴʰʦʛʦ ʜʠʘʤʝʪʨʘ, ʠʤʝʶʱʘʷ ʦʯʝʥʴ 
ʤʘʣʫʶ ʜʣʠʥʫ ʚ ʥʝʨʘʩʪʷʥʫʪʦʤ ʩʦʩʪʦʷʥʠʠ) ʤʘʩʩʦʡ 0,5 ʢʛ ʨʘʩʪʷʥʫʪʘ ʜʦ ʜʣʠʥʳ 8 ʤ 

ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʠʣʳ 5 ʅ. ʏʝʤʫ ʨʘʚʥʘ ʩʢʦʨʦʩʪʴ ʧʦʧʝʨʝʯʥʳʭ ʚʦʣʥ? 9 ʤ/ʩ 

3. ɺʦʣʥʳ ʩ ʯʘʩʪʦʪʦʡ 1 ɻʮ ʠ ʘʤʧʣʠʪʫʜʦʡ ʢʦʣʝʙʘʥʠʡ 2 ʩʤ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʩʦ 
ʩʢʦʨʦʩʪʴʶ 30 ʤ/ʩ. ʏʝʤʫ ʨʘʚʥʦ ʩʤʝʱʝʥʠʝ ʪʦʯʢʠ, ʥʘʭʦʜʷʱʝʡʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 30 

ʤ ʦʪ ʠʩʪʦʯʥʠʢʘ ʚʦʣʥ, ʚ ʪʦʪ ʤʦʤʝʥʪ, ʢʦʛʜʘ ʦʪ ʥʘʯʘʣʘ ʢʦʣʝʙʘʥʠʡ ʠʩʪʦʯʥʠʢʘ 

ʧʨʦʰʣʦ 4 ʩ?  

4. ʋʨʘʚʥʝʥʠʝ ʙʝʛʫʱʝʡ ʚʦʣʥʳ ʠʤʝʝʪ ʚʠʜ: ʭ = 0,2 sin (20r ï 30t), ʛʜʝ ʭ ʚ ʤʝʪʨʘʭ. 

ʂʘʢʦʚʘ ʩʢʦʨʦʩʪʴ ʚʦʣʥʳ? 1,5 ʤ/ʩ 

ʆʣʠʤʧʠʘʜʘ.  
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1. ʂʘʤʝʥʴ ʩʚʦʙʦʜʥʦ ʧʘʜʘʝʪ ʥʘ ɿʝʤʣʶ ʩ ʚʳʩʦʪʳ Ὤ, ʨʘʚʥʦʡ ʝʝ ʨʘʜʠʫʩʫ Ὑ. ʉʢʦʣʴʢʦ 
ʚʨʝʤʝʥʠ ὸ ʙʫʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʧʘʜʝʥʠʝ ʢʘʤʥʷ, ʠ ʩ ʢʘʢʦʡ ʩʢʦʨʦʩʪʴʶ ὺ ʦʥ 
ʜʦʩʪʠʛʥʝʪ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ? ʈʘʜʠʫʩ ɿʝʤʣʠ Ὑ = 6400 ʢʤ, ʫʩʢʦʨʝʥʠʝ 

ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ ʫ ʝʝ ʧʦʚʝʨʭʥʦʩʪʠ Ὣ = 10 ʤ/ʩ
2
 .: ὸ å 34 ʤʠʥ; ὺ = ãὫὙ å 8 ʢʤùʩ. 

2. ɺʦʟʚʨʘʱʘʷʩʴ ʜʦʤʦʡ ʧʦ ʩʠʥʫʩʦʠʜʝ, ʧʴʷʥʠʮʘ ʫʜʣʠʥʷʝʪ ʩʚʦʡ ʧʫʪʴ. ɺʦ ʩʢʦʣʴʢʦ ʨʘʟ 

ʦʥ ʝʛʦ ʫʜʣʠʥʷʝʪ? ʇʨʠʤʝʨʥʦ ʥʘ 20%. ʈʘʩʩʤʦʪʨʝʪʴ ʧʠʣʦʦʙʨʘʟʥʳʡ ʧʫʪʴ, ʧʦʪʦʤ ʦʮʝʥʠʪʴ. 

 

ʋʨʦʢ 12. ɿʚʫʢ.  

I. ɺʦʧʨʦʩʳ (ʙʣʠʮ): 

1. ʇʦʯʝʤʫ ʚʦʣʥʘ çʣʠʞʝʪè ʙʝʨʝʛ? 

2. ʇʨʠ ʠʥʪʝʨʬʝʨʝʥʮʠʠ ʚʦʣʥʳ ʤʦʛʫʪ ʛʘʩʠʪʴ ʜʨʫʛ ʜʨʫʛʘ. ʅʝ ʧʨʦʪʠʚʦʨʝʯʠʪ ʣʠ ʵʪʦʪ 

ʬʘʢʪ ʟʘʢʦʥʫ ʩʦʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ? 

3. ʇʦʯʝʤʫ ʦʜʠʥʦʢʘʷ ʩʚʘʷ, ʚʙʠʪʘʷ ʚ ʜʥʦ, ʥʝ ʦʩʣʘʙʣʷʝʪ ʚʦʣʥ ʥʘ ʚʦʜʝ? 

4. ɽʩʣʠ ʜʚʝ ʚʦʣʥʳ ʠʥʪʝʨʬʝʨʠʨʫʶʪ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʪʦ ʚʣʠʷʝʪ ʣʠ ʦʜʥʘ ʚʦʣʥʘ ʥʘ 
ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ   ʜʨʫʛʦʡ?  

5. ʇʦʯʝʤʫ ʦʪ ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ ʢʠʨʧʠʯʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʳ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ 
ʢʦʣʴʮʝʚʘʷ ʚʦʣʥʘ? 

6. ʇʦʯʝʤʫ ʢʦʨʦʪʢʠʝ ʚʦʣʥʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʳ ʪʝʨʷʶʪ ʙʦʣʴʰʝ ʵʥʝʨʛʠʠ, ʯʝʤ 

ʜʣʠʥʥʳʝ ʚʦʣʥʳ?  

7. ɺʦʣʥʳ ʠʟ ʦʪʢʨʳʪʦʛʦ ʦʢʝʘʥʘ ʚ ʪʦʤ ʤʝʩʪʝ, ʛʜʝ ʦʥʠ ʜʦʩʪʠʛʘʶʪ ʙʝʨʝʛʘ, ʦʥʠ ʚʩʝʛʜʘ 

ʝʤʫ ʧʘʨʘʣʣʝʣʴʥʳ. ʇʦʯʝʤʫ? 

8. ʇʦʯʝʤʫ ʠʟʣʫʯʘʝʤʳʝ ʪʦʯʢʘʤʠ ʚʦʣʥʦʚʦʛʦ ʬʨʦʥʪʘ ʚʪʦʨʠʯʥʳʝ ʚʦʣʥʳ ʦʙʨʘʟʫʶʪ 
ʪʦʣʴʢʦ ʙʝʛʫʱʫʶ ʚʧʝʨʝʜ ʚʦʣʥʫ? 

9. ʇʨʠʥʮʠʧ ɻʶʡʛʝʥʩʘ-ʌʨʝʥʝʣʷ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʲʷʩʥʠʪʴ ʪʘʢʠʝ ʷʚʣʝʥʠʷ, ʢʘʢ 

ʨʝʬʨʘʢʮʠʶ, ʜʠʬʨʘʢʮʠʶ, ʠʥʪʝʨʬʝʨʝʥʮʠʶ. ʇʦʷʩʥʠʪʝ! 

II.  ɿʘʜʘʯʠ (ʙʣʠʮ): 

1. ʂʘʢʫʶ ʤʦʱʥʦʩʪʴ ʤʦʞʥʦ ʧʝʨʝʜʘʚʘʪʴ, ʧʦʩʳʣʘʷ ʩʠʥʫʩʦʠʜʘʣʴʥʳʝ ʚʦʣʥʳ ʧʦ 

ʥʘʪʷʥʫʪʦʡ ʚʝʨʝʚʢʝ? ɺʝʨʝʚʢʘ ʠʤʝʝʪ ʣʠʥʝʡʥʫʶ ʧʣʦʪʥʦʩʪʴ 0,3 ʢʛ/ʤ ʠ ʥʘʭʦʜʠʪʩʷ 

ʧʦʜ ʥʘʪʷʞʝʥʠʝʤ ʩʠʣʦʡ 100 ʅ. ʂʦʥʝʮ ʚʝʨʝʚʢʠ ʪʨʷʩʫʪ ʩ ʯʘʩʪʦʪʦʡ 2 ɻʮ ʠ 

ʘʤʧʣʠʪʫʜʦʡ 15 ʩʤ. 9,7 ɺʪ 

2. ʆʧʨʝʜʝʣʠʪʴ ʤʦʱʥʦʩʪʴ ʪʦʯʝʯʥʦʛʦ ʠʟʦʪʨʦʧʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʘʢʫʩʪʠʯʝʩʢʠʭ ʚʦʣʥ N, 

ʝʩʣʠ ʥʘ ʨʘʩʩʪʦʷʥʠʠ r = 25 ʤ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ I = 20 ʤɺʪ/ʤ
2
. 15,6 ɺʪ 

3. ʇʨʦʩʪʘʷ ʧʦʧʝʨʝʯʥʘʷ ʛʘʨʤʦʥʠʯʝʩʢʘʷ ʚʦʣʥʘ ʩ ʘʤʧʣʠʪʫʜʦʡ ɸ = 1,2 ʩʤ ʠ ʜʣʠʥʦʡ 

ʚʦʣʥʳ ɚ = 85 ʩʤ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʩʪʨʫʥʝ, ʥʘʪʷʥʫʪʦʡ ʩʠʣʦʡ ʚ F = 21 ʅ ʠ 

ʠʤʝʶʱʝʡ ʣʠʥʝʡʥʫʶ ʧʣʦʪʥʦʩʪʴ ɟ = 15 ʛ/ʤ. ʆʧʨʝʜʝʣʠʪʝ ʩʢʦʨʦʩʪʴ ʚʦʣʥʳ ʠ 

ʤʘʢʩʠʤʘʣʴʥʫʶ ʩʢʦʨʦʩʪʴ ʩʤʝʱʝʥʠʷ ʪʦʯʝʢ ʩʪʨʫʥʳ. 
r

F
V = å 37 ʤ/c; 

rl

p
u

FA2
= å 3,3 

ʤ/c. 

III.  ɿʚʫʢʦʚʘʷ ʚʦʣʥʘ - ʢʦʣʝʙʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʯʘʩʪʠʮ ʫʧʨʫʛʦʡ ʩʨʝʜʳ, ʢʦʪʦʨʦʝ 

ʧʝʨʝʥʦʩʠʪ ʵʥʝʨʛʠʶ, ʫʜʘʣʷʷʩʴ ʦʪ ʤʝʩʪʘ ʩʚʦʝʛʦ ʚʦʟʥʠʢʥʦʚʝʥʠʷ. 

ɿʚʫʢ - ʦʱʫʱʝʥʠʝ, ʚʦʟʥʠʢʘʶʱʝʝ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʟʚʫʢʦʚʦʡ ʚʦʣʥʳ ʥʘ ʨʝʮʝʧʪʦʨʳ 

ʚʥʫʪʨʝʥʥʝʛʦ ʫʭʘ. ʀʩʪʦʯʥʠʢʠ ʟʚʫʢʘ - ʣʶʙʳʝ ʢʦʣʝʙʣʶʱʠʝʩʷ ʦʙʲʝʢʪʳ, 

ʚʳʟʳʚʘʶʱʠʝ ʤʝʩʪʥʦʝ ʠʟʤʝʥʝʥʠʝ ʜʘʚʣʝʥʠʷ ʠʣʠ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ. 

ʇʨʠʤʝʨʳ ʠʩʪʦʯʥʠʢʦʚ ʟʚʫʢʘ: ʢʘʤʝʨʪʦʥ, ʩʪʨʫʥʘ, ʜʠʥʘʤʠʢ, ʩʚʠʩʪʦʢ, ʩʠʨʝʥʘ, 
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ʛʦʣʦʩʦʚʳʝ ʩʚʷʟʢʠ. ʇʨʠʝʤʥʠʢʠ ʟʚʫʢʘ: ʤʠʢʨʦʬʦʥ, ʫʭʦ. ʄʫʟʳʢʘʣʴʥʳʡ ʟʚʫʢ ï 

ʛʘʨʤʦʥʠʯʝʩʢʦʝ ʢʦʣʝʙʘʥʠʝ ʦʧʨʝʜʝʣʝʥʥʦʡ ʯʘʩʪʦʪʳ ʠ ʘʤʧʣʠʪʫʜʳ. ɽʛʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪ 

ʪʨʠ ʬʠʟʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʘ: ʚʳʩʦʪʘ, ʛʨʦʤʢʦʩʪʴ, ʪʝʤʙʨ. ɿʘʚʠʩʠʤʦʩʪʴ ʚʳʩʦʪʳ ʪʦʥʘ 

ʦʪ ʯʘʩʪʦʪʳ ʢʦʣʝʙʘʥʠʡ ʠʩʪʦʯʥʠʢʘ ʟʚʫʢʘ. ʉʢʦʨʦʩʪʴ ʟʚʫʢʘ . ɻʨʦʤʢʦʩʪʴ ʟʚʫʢʘ. 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ï ʠʟʤʝʨʷʝʤʦʝ ʩʚʦʡʩʪʚʦ ʟʚʫʢʦʚʦʡ ʚʦʣʥʳ, ʘ ʛʨʦʤʢʦʩʪʴ ï ʦʱʫʱʝʥʠʝ, 

ʚʳʟʚʘʥʥʦʝ ʟʚʫʢʦʚʦʡ ʚʦʣʥʦʡ. ɿʘʚʠʩʠʤʦʩʪʴ ʛʨʦʤʢʦʩʪʠ ʟʚʫʢʘ ʦʪ ʘʤʧʣʠʪʫʜʳ ʟʚʫʢʦʚʦʡ 

ʚʦʣʥʳ (ʜʝʤʦʥʩʪʨʘʮʠʷ). ɽʜʠʥʠʮʘ ʛʨʦʤʢʦʩʪʠ ʟʚʫʢʘ - ʜʝʮʠʙʝʣ (ʜɹ): , ʛʜʝ ɯ0 

= 1Ŀ10
-12

 ɺʪ/ʤ
2
 - ʧʦʨʦʛ ʟʚʫʢʦʚʦʛʦ ʦʱʫʱʝʥʠʷ.  

ʉʚʦʡʩʪʚʘ ʟʚʫʢʦʚʳʭ ʚʦʣʥ:  

1. ʆʪʨʘʞʝʥʠʝ ʟʚʫʢʦʚʳʭ ʚʦʣʥ. 

2. ʇʨʝʣʦʤʣʝʥʠʝ ʟʚʫʢʦʚʳʭ ʚʦʣʥ. ʂʘʢ ʙʫʜʫʪ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʟʚʫʢʦʚʳʝ ʚʦʣʥʳ, 

ʝʩʣʠ ʚʦʟʜʫʭ ʫ ʟʝʤʣʠ ʙʦʣʝʝ ʧʨʦʭʣʘʜʥʳʡ, ʯʝʤ ʚʦʟʜʫʭ ʥʘʜ ʟʝʤʣʝʡ? ʊʘʢʦʝ 

ʠʩʢʨʠʚʣʝʥʠʝ (ʧʨʝʣʦʤʣʝʥʠʝ) ʚʦʣʥ ʥʘʟʳʚʘʝʪʩʷ ʨʝʬʨʘʢʮʠʝʡ.  

3. ʀʥʪʝʨʬʝʨʝʥʮʠʷ ʟʚʫʢʦʚʳʭ ʚʦʣʥ. 

4. ɼʠʬʨʘʢʮʠʷ ʟʚʫʢʦʚʳʭ ʚʦʣʥ. 

5. ʅʝʟʘʚʠʩʠʤʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʟʚʫʢʦʚʳʭ ʚʦʣʥ. 

6. ʕʬʬʝʢʪ ɼʦʧʣʝʨʘ. T0=ɚ0/c - ʧʝʨʠʦʜ ʢʦʣʝʙʘʥʠʡ ʧʨʠ ʥʝʧʦʜʚʠʞʥʦʤ ʠʩʪʦʯʥʠʢʝ 

ʟʚʫʢʘ, ɚ = ɚ0 ï Vʊ0 - ʜʣʠʥʘ ʚʦʣʥʳ, ʚʦʩʧʨʠʥʠʤʘʝʤʘʷ ʥʝʧʦʜʚʠʞʥʳʤ 

ʥʘʙʣʶʜʘʪʝʣʝʤ, ʝʩʣʠ ʠʩʪʦʯʥʠʢ ʟʚʫʢʘ ʜʚʠʞʝʪʩʷ ʥʘʚʩʪʨʝʯʫ ʧʨʠʝʤʥʠʢʫ ʩʦ 

ʩʢʦʨʦʩʪʴʶ :                                                 

IV.  ɿʘʜʘʯʠ (ʙʣʠʮ):  

1. ɼʚʘ ʦʜʠʥʘʢʦʚʳʭ ʜʠʥʘʤʠʢʘ, 

ʧʦʜʢʣʶʯʝʥʥʳʭ ʢ ʦʜʥʦʤʫ ʟʚʫʢʦʚʦʤʫ ʛʝʥʝʨʘʪʦʨʫ ʩ ʯʘʩʪʦʪʦʡ ɜ = 3 ʢɻʮ, ʩʪʦʷʪ ʥʘ 

ʢʨʘʶ ʩʪʦʣʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ  d = 1 ʤ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ʅʘʙʣʶʜʘʪʝʣʴ, ʤʝʜʣʝʥʥʦ 

ʠʜʫʱʠʡ ʧʘʨʘʣʣʝʣʴʥʦ ʢʨʘʶ ʩʪʦʣʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ  L = 10 ʤ ʦʪ ʥʝʛʦ, ʧʝʨʠʦʜʠʯʝʩʢʠ 

ʧʝʨʝʩʪʘʝʪ ʩʣʳʰʘʪʴ ʟʚʫʢ ʜʠʥʘʤʠʢʦʚ. ʂʦʛʜʘ ʥʘʙʣʶʜʘʪʝʣʴ ʥʘʭʦʜʠʪʩʷ ʥʘʧʨʦʪʠʚ 

ʜʠʥʘʤʠʢʦʚ, ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʩʦʩʝʜʥʠʤʠ ʪʦʯʢʘʤʠ, ʚ ʢʦʪʦʨʳʭ ʥʝ ʩʣʳʰʝʥ ʟʚʫʢ, 

ʨʘʚʥʦ ȹx = 1,1 ʤ.  ʇʦ ʵʪʠʤ ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʡʪʠ ʩʢʦʨʦʩʪʴ ʟʚʫʢʘ ʚ ʚʦʟʜʫʭʝ. 330 ʤ/ʩ 

2. ʄʦʜʫʣʴ ʦʙʲʝʤʥʦʛʦ ʩʞʘʪʠʷ ʩʪʘʣʠ ʨʘʚʝʥ 1,6Ŀ1011
 ʇʘ, ʘ ʝʝ ʧʣʦʪʥʦʩʪʴ   7800 ʢʛ/ʤ

3
. 

ʏʝʤʫ ʨʘʚʥʘ ʩʢʦʨʦʩʪʴ ʟʚʫʢʘ ʚ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤ ʨʝʣʴʩʝ? ɽʩʣʠ ʢʪʦ-ʥʠʙʫʜʴ ʫʜʘʨʠʪ 

ʧʦ ʨʝʣʴʩʫ ʥʘ ʪʘʢʦʤ ʨʘʩʩʪʦʷʥʠʠ, ʯʪʦ ʟʚʫʢ ʜʦʡʜʝʪ ʜʦ ʚʘʩ ʧʦ ʚʦʟʜʫʭʫ ʟʘ 1 ʩ, 

ʩʢʦʣʴʢʦ ʚʨʝʤʝʥʠ ʧʦʪʨʝʙʫʝʪʩʷ ʟʚʫʢʫ, ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʝʤʫʩʷ ʧʦ ʨʝʣʴʩʫ? 75 ʤʩ 

3. ʇʫʣʷ ʧʨʦʣʝʪʝʣʘ ʩʦ ʩʢʦʨʦʩʪʴʶ, ʚ ʜʚʘ ʨʘʟʘ ʙʦʣʴʰʝʡ ʩʢʦʨʦʩʪʠ ʟʚʫʢʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 

5 ʤ ʦʪ ʯʝʣʦʚʝʢʘ. ʅʘ ʢʘʢʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʯʝʣʦʚʝʢʘ ʙʳʣʘ ʧʫʣʷ, ʢʦʛʜʘ ʦʥ ʫʩʣʳʰʘʣ 

ʝʝ ʩʚʠʩʪ? 10 ʤ 

V.  ʆʣʠʤʧʠʘʜʘ.  

1. ʉ ʘʚʠʘʥʦʩʮʘ, ʜʚʠʞʫʱʝʛʦʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ ɡa = 60 ʢʤ/ʯ ʥʘʚʩʪʨʝʯʫ ʵʩʤʠʥʮʫ, 

ʧʦʩʳʣʘʝʪʩʷ ʧʦ ʚʦʜʝ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʩʠʛʥʘʣ ʯʘʩʪʦʪʦʡ ɜ0 = 60 ʢɻʮ. ʆʪʨʘʞʝʥʥʳʡ 

ʦʪ ʵʩʤʠʥʮʘ ʩʠʛʥʘʣ ʧʨʠʥʠʤʘʝʪʩʷ ʥʘ ʘʚʠʘʥʦʩʮʝ ʩ ʯʘʩʪʦʪʦʡ  ɜ = 63 ʢɻʮ. 

ʆʧʨʝʜʝʣʠʪʴ ʩʢʦʨʦʩʪʴ ɡ ɻʵʩʤʠʥʮʘ. ʉʢʦʨʦʩʪʴ ʫʣʴʪʨʘʟʚʫʢʘ ʚ ʚʦʜʝ ʩ = 1,5 ʢʤ/ʩ. 

2. ʅʘ ʤʘʪʝʨʠʘʣʴʥʫʶ ʪʦʯʢʫ ʤʘʩʩʦʡ m, ʜʚʠʞʫʱʫʶʩʷ ʚʜʦʣʴ ʦʩʠ ʭ, ʜʝʡʩʪʚʫʝʪ ʩʠʣʘ, 

ʧʨʦʝʢʮʠʷ ʢʦʪʦʨʦʡ ʥʘ ʦʩʴ ʭ ʠʟʤʝʥʷʝʪʩʷ ʧʦ ʟʘʢʦʥʫ: Fx = - ɓɡx, ʛʜʝ ɓ ï ʧʦʩʪʦʷʥʥʘʷ 
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ʚʝʣʠʯʠʥʘ. ʅʘʡʪʠ ʧʫʪʴ, ʢʦʪʦʨʳʡ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʡʪʠ ʪʦʯʢʝ, ʯʪʦʙʳ ʝʝ ʩʢʦʨʦʩʪʴ 

ʫʤʝʥʴʰʠʣʘʩʴ ʚ ʜʚʘ ʨʘʟʘ. S = mĿln2/ɓ. 

3. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʢʦʨʦʩʪʠ ʟʚʫʢʘ ʚ ʚʦʟʜʫʭʝ ʤʝʪʦʜʦʤ ʘʢʫʩʪʠʯʝʩʢʦʛʦ ʨʝʟʦʥʘʥʩʘ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʨʫʙʘ ʩ ʧʦʨʰʥʝʤ ʠ ʟʚʫʢʦʚʦʡ ʤʝʤʙʨʘʥʦʡ, ʟʘʢʨʳʚʘʶʱʝʡ ʦʜʠʥ ʠʟ 

ʝʛʦ ʪʦʨʮʦʚ. ʅʘʡʪʠ ʩʢʦʨʦʩʪʴ ʟʚʫʢʘ, ʝʩʣʠ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʩʦʩʝʜʥʠʤʠ 

ʧʦʣʦʞʝʥʠʷʤʠ ʧʦʨʰʥʷ, ʧʨʠ ʢʦʪʦʨʳʭ ʥʘʙʣʶʜʘʝʪʩʷ ʨʝʟʦʥʘʥʩ ʥʘ ʯʘʩʪʦʪʝ 2000 ɻʮ, 

ʩʦʩʪʘʚʣʷʝʪ 8,5 ʩʤ. ʂʘʢʦʡ ʜʣʠʥʳ ʜʦʣʞʥʘ ʙʳʪʴ ʦʪʢʨʳʪʘʷ ʩ ʦʙʦʠʭ ʢʦʥʮʦʚ ʦʨʛʘʥʥʘʷ 

ʪʨʫʙʘ, ʯʪʦʙʳ ʦʩʥʦʚʥʘʷ ʯʘʩʪʦʪʘ ʝʸ ʟʚʫʯʘʥʠʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʟʜʫʭʘ 20Áʉ ʙʳʣʘ 

ʨʘʚʥʦʡ 264 ɻʮ? 650 ʤʤ  

ɺʦʧʨʦʩʳ (ʙʣʠʮ): 

2. ʇʦʯʝʤʫ ʙʘʩʦʚʳʝ ʩʪʨʫʥʳ ʤʫʟʳʢʘʣʴʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʦʧʣʝʪʘʶʪ ʩʧʠʨʘʣʴʶ ʠʟ 
ʧʨʦʚʦʣʦʯʢʠ? 

3. ɹʝʛʫʱʘʷ ʚʦʣʥʘ ʠʤʝʝʪ ʚʠʜ ʫ =ɸmaxĀcos(ʉx + Bt). ʂʘʢʦʚʘ ʩʢʦʨʦʩʪʴ ʚʦʣʥʳ? 

4. ʂʘʢ ʟʘʚʠʩʠʪ ʯʘʩʪʦʪʘ ʟʚʫʢʘ, ʠʟʜʘʚʘʝʤʦʛʦ ʧʨʠ ʫʜʘʨʝ ʤʝʪʘʣʣʠʯʝʩʢʠʤ ʧʨʝʜʤʝʪʦʤ 

ʧʦ ʙʘʣʣʦʥʫ ʢʦʣʝʩʘ ʘʚʪʦʤʘʰʠʥʳ, ʦʪ ʜʘʚʣʝʥʠʷ ʚʦʟʜʫʭʘ ʚ ʙʘʣʣʦʥʝ? ʉ ʨʦʩʪʦʤ 

ʜʘʚʣʝʥʠʷ ʚ ʙʘʣʣʦʥʝ ʯʘʩʪʦʪʘ ʟʚʫʢʘ ʧʦʚʳʰʘʝʪʩʷ. 

5. ʇʦʯʝʤʫ ʜʣʠʥʘ ʟʚʫʢʦʚʦʡ ʚʦʣʥʳ ʚ ʚʦʟʜʫʭʝ, ʧʨʦʠʟʚʦʜʠʤʦʡ ʛʠʪʘʨʥʦʡ ʩʪʨʫʥʦʡ ʥʘ 

ʦʩʥʦʚʥʦʡ ʝʝ ʯʘʩʪʦʪʝ, ʥʝ ʨʘʚʥʘ ʫʜʚʦʝʥʥʦʡ ʜʣʠʥʝ ʩʪʨʫʥʳ? ɼʣʠʥʘ ʦʜʠʥʘʢʦʚʘ, ʘ 

ʯʘʩʪʦʪʳ ʨʘʟʥʳʝ (ʩʝʯʝʥʠʷ ʩʪʨʫʥ ʨʘʟʥʳʝ). 

6. ʆʪʯʝʛʦ ʵʭʦ ʦʪ ʚʳʩʦʢʦʛʦ ʟʚʫʢʘ, ʥʘʧʨʠʤʝʨ ʢʨʠʢʘ, ʦʙʳʯʥʦ ʛʨʦʤʯʝ ʠ ʦʪʯʝʪʣʠʚʝʝ, 

ʯʝʤ ʦʪ ʥʠʟʢʦʛʦ? 

7. ʅʘ ʢʘʢʦʡ ʯʘʩʪʦʪʝ ʩʣʳʰʝʥ ʛʫʣ ʠʟ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʦʡ ʙʫʜʢʠ? 100 ɻʮ 

8. ʇʦʛʣʦʱʘʝʤʦʩʪʴ ʟʚʫʢʘ ʩʪʝʢʣʦʤ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ ʧʦʛʣʦʱʘʝʤʦʩʪʠ ʟʚʫʢʘ 
ʚʦʟʜʫʭʦʤ, ʦʜʥʘʢʦ, ʟʘʢʨʳʚʘʷ ʦʢʥʦ, ʤʳ ʟʥʘʯʠʪʝʣʴʥʦ ʦʩʣʘʙʣʷʝʤ ʩʣʳʰʠʤʦʩʪʴ 

ʫʣʠʯʥʦʛʦ ʰʫʤʘ. ʏʝʤ ʵʪʦ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ? 

9. ʇʦʯʝʤʫ ʜʥʝʤ ʥʘ ʧʣʷʞʝ ʛʦʣʦʩʘ ʟʚʫʯʘʪ ʧʨʠʛʣʫʰʝʥʥʦ, ʘ ʚʝʯʝʨʦʤ ʥʘʦʙʦʨʦʪ ʟʚʫʯʘʪ 

ʛʨʦʤʢʦ? 

10. ʇʦʯʝʤʫ ʚ ʪʫʤʘʥ ʟʚʫʢʠ ʩʣʳʰʥʳ ʥʘ ʙʦʣʝʝ ʜʘʣʝʢʦʤ ʨʘʩʩʪʦʷʥʠʠ, ʯʝʤ ʚ ʩʦʣʥʝʯʥʫʶ 

ʧʦʛʦʜʫ? ʀʟʤʝʥʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʚʦʟʜʫʭʘ ʠ ʦʪʩʫʪʩʪʚʠʝ ʢʦʥʚʝʢʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ. 

11. ʇʦʯʝʤʫ ʧʦʩʣʝ ʚʜʳʭʘʥʠʷ ʪʷʞʝʣʦʛʦ ʛʘʟʘ ʬʪʦʨʠʜʘ ʩʝʨʳ, ʢʦʪʦʨʳʡ ʚʧʷʪʝʨʦ 

ʧʣʦʪʥʝʝ ʚʦʟʜʫʭʘ, ʜʘʞʝ ʞʝʥʱʠʥʳ ʥʘʯʠʥʘʶʪ ʛʦʚʦʨʠʪʴ ʙʘʩʦʤ? 

12. ʄʦʱʥʳʝ ʚʝʪʨʘ ʮʠʢʣʦʥʘ ʧʦʨʦʞʜʘʶʪ ʠʥʬʨʘʟʚʫʢ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʟʘʬʠʢʩʠʨʦʚʘʪʴ 

ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʪʳʩʷʯ ʢʠʣʦʤʝʪʨʦʚ. ʇʦʯʝʤʫ?  

13. ʂʘʢʦʝ ʚʳʨʘʞʝʥʠʝ ʷʚʣʷʝʪʩʷ ʧʨʘʚʠʣʴʥʳʤ: çʚʩʷʢʦʝ ʟʚʫʯʘʱʝʝ ʪʝʣʦ ʢʦʣʝʙʣʝʪʩʷè 

ʠʣʠ çʚʩʷʢʦʝ ʢʦʣʝʙʣʶʱʝʝʩʷ ʪʝʣʦ ʟʚʫʯʠʪè? 

14. ɸʤʧʣʠʪʫʜʘ ʟʚʫʢʦʚʦʡ ʚʦʣʥʳ ʫʚʝʣʠʯʠʣʘʩʴ ʚ ʜʚʘ ʨʘʟʘ. ʘ) ʚʦ ʩʢʦʣʴʢʦ ʨʘʟ ʚʦʟʨʦʩʣʘ 

ʝʝ ʠʥʪʝʥʩʠʚʥʦʩʪʴ? 4 ʙ) ʥʘ ʩʢʦʣʴʢʦ ʜʝʮʠʙʝʣ ʫʚʝʣʠʯʠʣʩʷ ʫʨʦʚʝʥʴ ʛʨʦʤʢʦʩʪʠ? 6 

ʜɹ 

15. ɺ ʩʦʨʝʚʥʦʚʘʥʠʷʭ çʌʦʨʤʫʣʘ ï 1è ʧʨʦʝʟʞʘʶʱʠʡ ʘʚʪʦʤʦʙʠʣʴ ʠʟʜʘʝʪ ʰʫʤ 

ʛʨʦʤʢʦʩʪʴʶ ʧʨʠʤʝʨʥʦ 110 ʜɹ. ʂʘʢʦʡ ʛʨʦʤʢʦʩʪʠ ʰʫʤ ʙʫʜʫʪ ʠʟʜʘʚʘʪʴ 20 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʨʦʝʟʞʘʶʱʠʭ ʤʠʤʦ ʥʘʙʣʶʜʘʪʝʣʷ ʘʚʪʦʤʦʙʠʣʝʡ? 

16. ʆʧʨʝʜʝʣʠʪʝ ʧʨʝʜʝʣ ʨʘʜʠʫʩʘ ʩʣʳʰʠʤʦʩʪʠ ʨʘʟʛʦʚʦʨʘ ʥʘ ʦʪʢʨʳʪʦʤ ʚʦʟʜʫʭʝ. 
ʅʘʧʨʠʤʝʨ, ʛʨʦʤʢʦʩʪʴ ʨʘʟʛʦʚʦʨʘ 60 ʜɹ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 1 ʤ, ʘ ʥʘ ʢʘʢʦʤ ʨʘʩʩʪʦʷʥʠʠ ʧʦʨʦʛ 

ʩʣʳʰʠʤʦʩʪʠ? 1 ʢʤ? 

17. ʇʦʯʝʤʫ ʟʚʫʢʦʚʳʝ ʚʦʣʥʳ ʧʨʠ ʟʝʤʣʝʪʨʷʩʝʥʠʷʭ ʧʨʦʭʦʜʷʪ ʯʝʨʝʟ ʚʩʝ ʙʦʣʝʝ 
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ʛʣʫʙʦʢʠʝ ʩʣʦʠ ʩ ʚʩʝʚʦʟʨʘʩʪʘʶʱʝʡ ʩʢʦʨʦʩʪʴʶ?  

18. ʇʦʯʝʤʫ ʫ ʤʘʣʴʯʠʢʦʚ çʣʦʤʘʝʪʩʷ ʛʦʣʦʩè? 

19. ɻʦʣʦʩ ʩʣʳʰʝʥ ʥʘ ʙʦʣʴʰʦʤ ʨʘʩʩʪʦʷʥʠʠ, ʥʦ ʩʣʦʚ ʠʥʦʛʜʘ ʨʘʟʦʙʨʘʪʴ ʥʝʣʴʟʷ. ʏʝʤ 

ʵʪʦ ʦʙʲʷʩʥʠʪʴ? 

20. ɺʨʘʱʘʷ ʟʚʫʯʘʱʠʡ ʢʘʤʝʨʪʦʥ ʦʢʦʣʦ ʫʭʘ, ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ ʫʩʠʣʝʥʠʝ ʠ ʦʩʣʘʙʣʝʥʠʝ 
ʟʚʫʢʘ.  

21. ʇʦʯʝʤʫ ʰʫʤ ʦʪ ʜʚʠʞʫʱʝʛʦʩʷ ʧʦʝʟʜʘ ʨʝʟʢʦ ʚʦʟʨʘʩʪʘʝʪ, ʢʦʛʜʘ ʧʦʝʟʜ ʚʲʝʟʞʘʝʪ ʚ 
ʪʫʥʥʝʣʴ? 

22. ɿʘʞʠʤʘʷ ʩʪʨʫʥʫ ʛʠʪʘʨʳ ʧʘʣʴʮʝʤ, ʤʳ ʢʘʢ ʙʳ ʫʤʝʥʴʰʘʝʤ ʝʝ ʜʣʠʥʫ, ʧʦʯʪʠ ʥʝ 

ʤʝʥʷʷ ʥʘʪʷʞʝʥʠʷ. ʂʘʢ ʚʳ ʜʫʤʘʡʪʝ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ ʩ ʚʳʩʦʪʦʡ ʟʚʫʢʘ? 

23. ʂʘʢ ʚʳ ʜʫʤʘʝʪʝ, ʧʦʯʝʤʫ ʩʢʦʨʦʩʪʴ ʟʚʫʢʘ ʚ ʚʦʜʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢʘʢ ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ, ʪʘʢ ʠ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʜʘʚʣʝʥʠʷ? 

24. ʋʪʚʝʨʞʜʘʝʪʩʷ, ʯʪʦ ʥʘ ʫʣʠʮʝ ʩʪʨʫʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʟʚʫʯʘʪ ʚʳʰʝ, ʯʝʤ ʚ ʪʝʧʣʦʤ 

ʧʦʤʝʱʝʥʠʠ, ʘ ʜʫʭʦʚʳʝ ʥʘʦʙʦʨʦʪ. ʊʘʢ ʣʠ ʵʪʦ? 

25. ʇʦʯʝʤʫ ʥʘ ʚʦʟʜʫʰʥʦʤ ʰʘʨʝ ʧʘʩʩʘʞʠʨʳ ʭʦʨʦʰʦ ʩʣʳʰʘʪ ʟʚʫʢʠ, ʧʦʨʦʞʜʝʥʥʳʝ 
ʥʘ ʟʝʤʣʝ? 

26. ʊʦʯʥʦ ʧʦʩʝʨʝʜʠʥʝ ʤʝʞʜʫ ʥʘʙʣʶʜʘʪʝʣʝʤ ʠ ʩʢʘʣʦʡ ʚ ʜʝʨʝʚʦ ʫʜʘʨʠʣʘ ʤʦʣʥʠʷ. 
ʅʘʙʣʶʜʘʪʝʣʴ ʫʩʣʳʰʘʣ ʧʝʨʚʳʡ ʨʘʩʢʘʪ ʛʨʦʤʘ ʯʝʨʝʟ 1 ʩ ʧʦʩʣʝ ʚʩʧʳʰʢʠ ʤʦʣʥʠʠ. 

ʏʝʨʝʟ ʢʘʢʦʝ ʚʨʝʤʷ ʧʦʩʣʝ ʚʩʧʳʰʢʠ ʤʦʣʥʠʠ ʥʘʙʣʶʜʘʪʝʣʴ ʫʩʣʳʰʠʪ ʦʪʨʘʞʝʥʥʳʡ 

ʦʪ ʩʢʘʣʳ ʟʚʫʢ? 3 ʩ 

ʈʘʟʥʦʝ 

1. ʄʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ ʙʝʪʦʥʘ ʦʧʨʝʜʝʣʷʶʪ ʫʣʴʪʨʘʟʚʫʢʦʚʳʤ ʤʝʪʦʜʦʤ. ɼʣʷ ʵʪʦʛʦ 
ʯʝʨʝʟ ʙʝʪʦʥʥʳʡ ʢʫʙʠʢ ʩ ʨʝʙʨʦʤ 100,0 ʤʤ ʠ ʤʘʩʩʦʡ 2,21 ʢʛ ʧʨʦʧʫʩʢʘʶʪ 

ʫʣʴʪʨʘʟʚʫʢ. ʉʨʝʜʥʝʝ ʚʨʝʤʷ ʧʨʦʭʦʞʜʝʥʠʷ ʧʨʦʜʦʣʴʥʳʭ ʫʣʴʪʨʘʟʚʫʢʦʚʳʭ ʚʦʣʥ 

ʦʢʘʟʘʣʦʩʴ ʨʘʚʥʳʤ 26 ʤʢʩ. ʂʘʢʦʝ ʟʥʘʯʝʥʠʝ ʤʦʜʫʣʷ ʖʥʛʘ ʧʦʣʫʯʝʥʦ ʚ 

ʵʢʩʧʝʨʠʤʝʥʪʝ? 33 ɻʇʘ 

ʆʣʠʤʧʠʘʜʘ.  

 

ɿʘʥʷʪʠʝ 13. ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʚʦʣʥʳ. 

I. ɺʦʧʨʦʩʳ (ʙʣʠʮ): 

1. ʉʢʦʨʦʩʪʴ ʟʚʫʢʘ ʚ ʚʦʟʜʫʭʝ, ʠʟʤʝʨʝʥʥʘʷ ʚ ʣʘʙʦʨʘʪʦʨʠʠ, ʦʢʘʟʘʣʦʩʴ 334 ʆʤ. 
ʊʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ 4%. ʂʘʢʦʚʘ ʘʙʩʦʣʶʪʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ? ʂʘʢʦʚ 

ʨʝʟʫʣʴʪʘʪ ʠʟʤʝʨʝʥʠʷ? 

2. ʆʪ ʥʦʩʘ ʣʦʜʢʠ, ʠʜʫʱʝʡ ʧʦ ʩʧʦʢʦʡʥʦʡ ʚʦʜʝ ʚ ʦʟʝʨʝ ʩʦ ʩʢʦʨʦʩʪʴʶ V = 10 ʤ/ʩ, 
ʙʝʞʠʪ ʚʦʣʥʘ, ʦʙʨʘʟʫʶʱʘʷ ʫʛʦʣ ű = 20

0
 ʩ ʥʘʧʨʘʚʣʝʥʠʝʤ ʜʚʠʞʝʥʠʷ ʣʦʜʢʠ. ʉ 

ʢʘʢʦʡ ʩʢʦʨʦʩʪʴʶ u ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʵʪʘ ʚʦʣʥʘ? u = VĿsinű å 3,42 ʤ/ʩ. 

3. ɺ ʪʨʫʙʝ, ʟʘʢʨʳʪʦʡ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʟʚʫʢ ʯʘʩʪʦʪʦʡ 100 ɻʮ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ t = 20 Áʉ. ʄʦʞʥʦ ʣʠ ʜʦʙʠʪʴʩʷ ʨʝʟʦʥʘʥʩʘ, ʠʟʤʝʥʷʷ ʜʣʠʥʫ 

ǎ ʪʨʫʙʳ ʦʪ 0,50 ʜʦ 1,00 ʤ? ʄʦʞʥʦ. ǎ=ɚ/4 

4. ʇʦʯʝʤʫ ʟʚʫʢʦʚʳʝ ʚʦʣʥʳ, ʠʩʧʫʩʢʘʝʤʳʝ ʢʠʪʘʤʠ, ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʥʘ ʦʯʝʥʴ 

ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ, ʘ ʜʝʣʴʬʠʥʦʚ ï ʪʦʣʴʢʦ ʥʘ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ ʤʝʪʨʦʚ? 

5. ʂʘʢ ʠʟʤʝʥʠʪʩʷ ʟʚʫʢ ʩʪʨʫʥʳ, ʝʩʣʠ ʫʜʘʨ ʙʫʜʝʪ ʩʠʣʴʥʝʝ? 

6. ʇʦʯʝʤʫ ʚʦ ʚʨʝʤʷ ʩʥʝʛʦʧʘʜʘ ʪʘʢ ʪʠʭʦ (ʚʦʟʜʫʭ ʚ ʩʥʝʞʠʥʢʘʭ). 

7. ʇʦ ʤʝʨʝ ʧʦʛʨʫʞʝʥʠʷ ʚ ʛʣʫʙʠʥʫ ʛʦʣʦʩ ʚʦʜʦʣʘʟʘ ʩʪʘʥʦʚʠʪʩʷ ʚʠʟʛʣʠʚʳʤ, ʘ ʨʝʯʴ 

ʥʝʨʘʟʙʦʨʯʠʚʘ (çʫʪʠʥʘʷè ʨʝʯʴ). ʇʦʯʝʤʫ? 
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8. ɸʤʧʣʠʪʫʜʘ ʟʚʫʢʦʚʦʡ ʚʦʣʥʳ ʚʦʟʨʦʩʣʘ ʚʜʚʦʝ. ʏʝʤʫ ʵʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚ 

ʜʝʮʠʙʝʣʘʭ? 

9. ʆʪʢʨʳʪʘʷ ʩ ʜʚʫʭ ʩʪʦʨʦʥ ʪʨʫʙʘ ʠʤʝʝʪ ʧʝʨʚʫʶ ʨʝʟʦʥʘʥʩʥʫʶ ʯʘʩʪʦʪʫ ɜ1 = 440 ɻʮ. 

ʂʘʢʦʡ ʩʪʘʥʝʪ ʧʝʨʚʘʷ ʨʝʟʦʥʘʥʩʥʘʷ ʯʘʩʪʦʪʘ ʵʪʦʡ ʪʨʫʙʳ, ʝʩʣʠ ʟʘʢʨʳʪʴ ʦʜʠʥ ʠʟ ʝʝ 

ʢʦʥʮʦʚ? 220 ɻʮ 

10. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʟʚʫʢʘ ʦʪ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʷ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʢʚʘʜʨʘʪʫ 

ʧʨʠʣʦʞʝʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ. ɽʩʣʠ ʥʘʧʨʷʞʝʥʠʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ 10 ʨʘʟ, ʪʦ ʥʘ 

ʩʢʦʣʴʢʦ ʜʝʮʠʙʝʣ ʚʦʟʨʘʩʪʘʝʪ ʛʨʦʤʢʦʩʪʴ ʟʚʫʢʘ? 

11. ʕʬʬʝʢʪ ɼʦʧʣʝʨʘ ʧʨʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʟʚʫʢʘ ʩʠʣʴʥʝʝ, ʢʦʛʜʘ ʜʚʠʞʝʪʩʷ 

ʠʩʪʦʯʥʠʢ, ʯʝʤ, ʢʦʛʜʘ ʜʚʠʞʝʪʩʷ ʥʘʙʣʶʜʘʪʝʣʴ. ʊʘʢ ʣʠ ʵʪʦ? 

12. ɼʚʘ ʢʦʛʝʨʝʥʪʥʳʭ ʠʩʪʦʯʥʠʢʘ ʠʟʣʫʯʘʶʪ ʟʚʫʢʦʚʳʝ ʚʦʣʥʳ ʚ ʦʜʠʥʘʢʦʚʳʭ ʬʘʟʘʭ ʩ 
ʧʝʨʠʦʜʦʤ 10

-3
 ʩ. ʂʘʢʦʚ ʨʝʟʫʣʴʪʘʪ ʠʥʪʝʨʬʝʨʝʥʮʠʠ ʚʦʣʥ, ʜʣʷ ʢʦʪʦʨʳʭ ʨʘʟʥʦʩʪʴ 

ʭʦʜʘ ʨʘʚʥʘ 29 ʤ, ʩʢʦʨʦʩʪʴ ʚʦʣʥ 1450 ʤ/c? 

II.  ɿʘʜʘʯʠ (ʙʣʠʮ): 

1. ʉʤʝʱʝʥʠʝ ʦʪ ʧʦʣʦʞʝʥʠʷ ʨʘʚʥʦʚʝʩʠʷ ʪʦʯʢʠ, ʥʘʭʦʜʷʱʝʡʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 4 ʩʤ ʦʪ 
ʠʩʪʦʯʥʠʢʘ ʢʦʣʝʙʘʥʠʡ, ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t=T/6 ʨʘʚʥʦ ʧʦʣʦʚʠʥʝ ʘʤʧʣʠʪʫʜʳ. 

ʅʘʡʪʠ ʜʣʠʥʫ ʚʦʣʥʳ. 0,48 ʤ 

2. ʋʨʦʚʝʥʴ ʛʨʦʤʢʦʩʪʠ ʟʚʫʢʘ ʨʝʘʢʪʠʚʥʦʛʦ ʩʘʤʦʣʝʪʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 30 ʤ ʦʪ ʥʝʛʦ 
ʨʘʚʝʥ 140 ʜɹ. ʂʘʢʦʚ ʫʨʦʚʝʥʴ ʛʨʦʤʢʦʩʪʠ ʦʪ ʩʘʤʦʣʝʪʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 300 ʤ? 

ʆʪʨʘʞʝʥʠʝʤ ʦʪ ʟʝʤʣʠ ʧʨʝʥʝʙʨʝʯʴ. 120 ʜɹ 

3. ʇʨʠʞʠʤʘʷ ʩʪʨʫʥʫ, ʩʢʨʠʧʘʯʠ ʟʘʜʘʶʪ ʯʘʩʪʦʪʫ ʢʦʣʝʙʘʥʠʡ, ʘ ʢʣʘʧʘʥʳ ʜʫʭʦʚʳʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʟʘʜʘʶʪ ʜʣʠʥʫ ʚʦʣʥʳ ʠʟʜʘʚʘʝʤʦʛʦ ʟʚʫʢʘ. ʀʟ-ʟʘ ʦʪʢʨʳʪʦʛʦ ʚ ʟʘʣʝ 

ʙʘʣʣʦʥʘ ʩ ʛʝʣʠʝʤ ʩʢʦʨʦʩʪʴ ʟʚʫʢʘ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 10%. ʅʘ ʩʢʦʣʴʢʦ ʛʝʨʮ ʪʝʧʝʨʴ 

ʩʪʘʣʠ ʦʪʣʠʯʘʪʴʩʷ ʯʘʩʪʦʪʳ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʠʟʥʘʯʘʣʴʥʦ ʥʘʩʪʨʦʝʥʥʳʭ ʥʘ 300 ɻʮ? 

4. ʈʘʙʦʪʘʶʱʘʷ ʚ ʧʦʤʝʱʝʥʠʠ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʵʣʝʢʪʨʦʜʦʡʢʘ ʩʦʟʜʘʝʪ 

ʫʨʦʚʝʥʴ ʰʫʤʘ ʚ 75 ʜɹ. ʆʧʨʝʜʝʣʠʪʴ ʫʨʦʚʝʥʴ ʰʫʤʘ, ʢʦʛʜʘ ʚ ʧʦʤʝʱʝʥʠʠ ʙʫʜʫʪ 

ʚʢʣʶʯʝʥʳ ʩʨʘʟʫ ʪʨʠ ʪʘʢʠʭ ʫʩʪʘʥʦʚʢʠ. 84,5 ʜɹ 

III.  ʉʠʥʫʩʦʠʜʘʣʴʥʘʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʚʦʣʥʘ. ʏʘʩʪʦʪʘ ʢʦʣʝʙʘʥʠʡ. ɼʣʠʥʘ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʚʦʣʥʳ ʧʦ ʨʠʩʫʥʢʫ. ʉʚʷʟʴ ʤʝʞʜʫ ʜʣʠʥʦʡ ʚʦʣʥʳ, ʯʘʩʪʦʪʦʡ ʠ 

ʩʢʦʨʦʩʪʴʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʦʣʥʳ: . 

ʌʦʨʤʫʣʳ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʠ: (ʩʢʦʨʦʩʪʴ ʩʚʝʪʘ); ɺ = ɽ/ʩ; .  

ɿʘʢʦʥ ʠʟʤʝʥʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʠ ʤʘʛʥʠʪʥʦʛʦ ʚʝʢʪʦʨʦʚ ʚ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ 

ʚʦʣʥʝ:  ɽz = ).sin();sin( maxmax tkrBBtkrɽ ʫ ww -=-    

ɺʳʚʦʜʳ:  

¶ ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʚʦʣʥʘ ʧʦʧʝʨʝʯʥʘ. 

¶ ʇʝʨʝʤʝʥʥʳʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʧʦʣʷ ʦʪʨʳʚʘʶʪʩʷ ʦʪ ʧʨʦʚʦʜʥʠʢʘ ʩ ʪʦʢʦʤ ʠ 
ʧʝʨʝʥʦʩʷʪ ʵʥʝʨʛʠʶ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ. 

ʅʘʣʠʯʠʝ ʫʩʢʦʨʝʥʠʷ - ʛʣʘʚʥʦʝ ʫʩʣʦʚʠʝ ʠʟʣʫʯʝʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ. 

ʇʣʦʪʥʦʩʪʴ ʵʥʝʨʛʠʠ ʠ ʧʣʦʪʥʦʩʪʴ ʧʦʪʦʢʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ 

(ʠʥʪʝʥʩʠʚʥʦʩʪʴ):
 

 

ɺ ʬʦʨʤʫʣʝ  ɺ ʠ ɽ - ʜʝʡʩʪʚʫʶʱʠʝ ʟʥʘʯʝʥʠʷ. ʇʣʦʪʥʦʩʪʠ ʵʥʝʨʛʠʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʠ 

ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʝʡ ʚ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʚʦʣʥʝ ʨʘʚʥʳ ʜʨʫʛ ʜʨʫʛʫ. ɯ ~ ɽ2 
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ɯ ~ ɜ
4
. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʠʟʣʫʯʘʝʤʦʡ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʚʦʣʥʳ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ 

ʯʘʩʪʦʪʝ ʚ ʯʝʪʚʝʨʪʦʡ ʩʪʝʧʝʥʠ. 

IV.  ɿʘʜʘʯʠ (ʙʣʠʮ):  

1. ʕʣʝʢʪʨʠʯʝʩʢʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʠʟʤʝʥʷʝʪʩʷ ʧʦ ʟʘʢʦʥʫ: 

ɽz(t,x) = 2Ŀsin(3Ŀ10
15

t ï 2Ŀ10
7
r) ɺ/ʤ. ʅʘʡʜʠʪʝ ʧʦʢʘʟʘʪʝʣʴ ʧʨʝʣʦʤʣʝʥʠʷ ʩʨʝʜʳ, ʚ 

ʢʦʪʦʨʦʡ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʚʦʣʥʘ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ. 2 

2. ʇʣʦʩʢʘʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʚʦʣʥʘ ʩ ʥʘʧʨʷʞʝʥʥʦʩʪʴʶ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ɽz = 

200Āsin(6,28Ŀ10
8
t + 4,55ʭ) ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʚ ʩʨʝʜʝ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʤʘʛʥʠʪʥʦʡ 

ʧʨʦʥʠʮʘʝʤʦʩʪʴʶ ɛ = 1. ʂʘʢʦʚʘ ʩʢʦʨʦʩʪʴ ʚʦʣʥʳ ʠ ʧʦʢʘʟʘʪʝʣʴ ʧʨʝʣʦʤʣʝʥʠʷ 

ʚʝʱʝʩʪʚʘ ʩʨʝʜʳ? 1,38Ŀ108
 ʤ/ʩ. 2,17 

3. ʂʘʢʦʚʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʚʦʣʥʳ ʚ ʚʘʢʫʫʤʝ, ʝʩʣʠ ʘʤʧʣʠʪʫʜʘ 

ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʝʝ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʩʦʩʪʘʚʣʷʝʪ 27,5 ɺ/ʤ. 1 ɺʪ/ʤ
2
 

4. ʃʫʯ ʣʘʟʝʨʘ ʤʦʱʥʦʩʪʴʶ 5 ʤɺʪ ʠʤʝʝʪ ʜʠʘʤʝʪʨ 2 ʤʤ. ʏʝʤʫ ʨʘʚʥʳ ʩʨʝʜʥʝ-

ʢʚʘʜʨʘʪʠʯʥʳʝ ʟʥʘʯʝʥʠʷ ɽ ʠ B ʚ ʣʫʯʝ ʣʘʟʝʨʘ? 774 ɺ/ʤ; 0,258 ʤʊʣ 

V.  ʆʣʠʤʧʠʘʜʘ.  

7. ʂʘʤʝʥʴ ʚʳʧʫʩʢʘʶʪ ʠʟ ʨʦʛʘʪʢʠ ʩ ʥʝʢʦʪʦʨʦʡ ʚʳʩʦʪʳ ʥʘʜ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʴʶ ʟʝʤʣʠ ʪʘʢ, ʯʪʦʙʳ ʜʦʩʪʠʯʴ ʤʘʢʩʠʤʘʣʴʥʦʡ ʜʘʣʴʥʦʩʪʠ ʧʦʣʝʪʘ. 

ʅʘʯʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʢʘʤʥʷ ὺ0 = 30ʤùʩ, ʘ ʝʛʦ ʩʢʦʨʦʩʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʝʨʝʜ 

ʧʘʜʝʥʠʝʤ ʥʘ ʟʝʤʣʶ ὺ = 40ʤùʩ. ʅʘʡʜʠʪʝ ʚʨʝʤʷ ʧʦʣʝʪʘ ʢʘʤʥʷ. ὸ = ãὺ0 2 + ὺ 2ùὫ = 5 ʩ. 

8. ʂ ʢʦʥʜʝʥʩʘʪʦʨʫ ʸʤʢʦʩʪʴʶ C1 = 0,5 ʤʢʌ ʯʝʨʝʟ ʜʠʦʜ D 

ʠ ʢʘʪʫʰʢʫ ʠʥʜʫʢʪʠʚʥʦʩʪʠ L ʧʦʜʢʣʶʯʝʥ ʢʦʥʜʝʥʩʘʪʦʨ 

ʸʤʢʦʩʪʴʶ C2 = 2 ʤʢʌ. ɼʦ ʟʘʤʳʢʘʥʠʷ ʢʣʶʯʘ ʂ 

ʢʦʥʜʝʥʩʘʪʦʨ C1 ʙʳʣ ʟʘʨʷʞʝʥ ʜʦ ʥʘʧʨʷʞʝʥʠʷ U = 50 

ɺ, ʘ ʢʦʥʜʝʥʩʘʪʦʨ C2 ï ʥʝ ʟʘʨʷʞʝʥ. ʇʦʩʣʝ ʟʘʤʳʢʘʥʠʷ 

ʢʣʶʯʘ ʩʠʩʪʝʤʘ ʧʝʨʝʰʣʘ ʚ ʥʦʚʦʝ ʩʦʩʪʦʷʥʠʝ ʨʘʚʥʦʚʝʩʠʷ, ʚ ʢʦʪʦʨʦʤ ʥʘʧʨʷʞʝʥʠʝ 

ʥʘ ʢʦʥʜʝʥʩʘʪʦʨʝ C2 ʦʢʘʟʘʣʦʩʴ ʨʘʚʥʳʤ ʥʝʢʦʪʦʨʦʤʫ ʟʥʘʯʝʥʠʶ U2. ʆʧʨʝʜʝʣʠʪʝ 

ʥʘʧʨʷʞʝʥʠʝ U2. (ɸʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʤʘʣʦ.) 20 ɺ. 

ɺʦʧʨʦʩʳ (ʙʣʠʮ): 

1. ʇʦʯʝʤʫ ʚʦʜʘ ʦʯʝʥʴ ʩʠʣʴʥʦ ʧʦʛʣʦʱʘʝʪ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʚʦʣʥʳ? 

2. ɺ ʢʘʢʦʤ ʩʣʫʯʘʝ ʚʢʣʘʜʯʠʢ ʧʦʣʫʯʠʪ ʙʦʣʴʰʝ ʜʝʥʝʛ: ʝʩʣʠ ʙʘʥʢ ʥʘʯʠʩʣʷʝʪ ʜʦʭʦʜ 
12% ʦʜʠʥ ʨʘʟ ʚ ʛʦʜ ʠʣʠ ʝʩʣʠ ʦʥ ʥʘʯʠʩʣʷʝʪ ʧʦ 1% ʢʘʞʜʳʡ ʤʝʩʷʮ? ʅʘʯʠʩʣʝʥʥʳʡ 

ʜʦʭʦʜ ʩʨʘʟʫ ʜʦʙʘʚʣʷʝʪʩʷ ʢ ʠʤʝʶʱʝʡʩʷ ʥʘ ʩʯʝʪʫ ʩʫʤʤʝ. ɺʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ ɸ2 = 

(1,01)
12

 = 1,127ɸ 

3. ɼʣʠʥʘ ʣʠʥʠʠ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʯʘʩʪʦʪʳ 50 ɻʮ ʩʦʩʪʘʚʣʷʝʪ 600 

ʢʤ. ʆʮʝʥʠʪʴ ʨʘʟʥʦʩʪʴ ʬʘʟ ʥʘʧʨʷʞʝʥʠʷ ʚ ʩʝʪʠ ʥʘ ʵʪʦʤ ʨʘʩʩʪʦʷʥʠʠ. 

4. ɺʝʢʪʦʨ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ɽ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʚʦʣʥʳ ʠʟʤʝʥʷʝʪʩʷ ʧʦ 

ʛʘʨʤʦʥʠʯʝʩʢʦʤʫ ʟʘʢʦʥʫ ʩ ʧʝʨʠʦʜʦʤ ʊ = 2,10 ʤʢʩ. ʅʘʡʪʠ ʜʣʠʥʳ ʚʦʣʥ ʚ ʚʘʢʫʫʤʝ 

ʠ ʚ ʩʪʝʢʣʝ (n = 1,50). 

5. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠʤʧʫʣʴʩʥʳʭ ʣʘʟʝʨʥʳʭ ʫʩʪʘʥʦʚʢʘʭ 

ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʜʦʩʪʠʛʘʝʪ ɽmax ~ 10
9
 ɺ/ʤ. ʆʮʝʥʠʪʝ 

ʧʣʦʪʥʦʩʪʴ ʵʥʝʨʛʠʠ, ʘ ʪʘʢʞʝ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʣʘʟʝʨʥʦʛʦ ʠʟʣʫʯʝʥʠʷ. 

6. ɺʥʫʪʨʠ ʢʦʥʜʝʥʩʘʪʦʨʘ ʥʘ ʨʠʩʫʥʢʝ ʩʫʱʝʩʪʚʫʶʪ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʠ ʤʘʛʥʠʪʥʳʝ 

ʧʦʣʷ. ʀʟʤʝʥʷʝʪʩʷ ʣʠ ʠ ʢʘʢ ʟʘʨʷʜ ʥʘ ʦʙʢʣʘʜʢʘʭ ʢʦʥʜʝʥʩʘʪʦʨʘ? 

7. ʂʘʢʠʤ ʙʫʜʝʪ ʫʨʘʚʥʝʥʠʝ ʧʣʦʩʢʦʡ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʚʦʣʥʳ, 
ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʝʡʩʷ ʚ ʩʨʝʜʝ ʩ ʧʦʢʘʟʘʪʝʣʝʤ ʧʨʝʣʦʤʣʝʥʠʷ n? 
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8. ɿʘʨʷʞʝʥʥʳʡ ʰʘʨʠʢ ʫʢʨʝʧʠʣʠ ʥʘ ʢʨʘʶ ʜʠʩʢʘ, ʢʦʪʦʨʳʡ ʧʨʠʚʝʣʠ ʚʦ ʚʨʘʱʝʥʠʝ. 

ɹʫʜʝʪ ʣʠ ʚʨʘʱʝʥʠʝ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʠʟʣʫʯʝʥʠʝʤ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ? 

9. ʇʦʯʝʤʫ ʥʝʧʦʜʚʠʪʞʥʳʝ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʟʘʨʷʜʳ ʥʝ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ 

ʤʘʛʥʠʪʥʳʤʠ ʧʦʣʷʤʠ, ʘ ʧʦʜʚʠʞʥʳʝ ï ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ? 

10. ʄʛʥʦʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʤʘʛʥʠʪʥʦʡ ʠʥʜʫʢʮʠʠ ʚ ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʝʡʩʷ ʚʧʨʘʚʦ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʚʦʣʥʝ ʠʟʦʙʨʘʞʘʝʪʩʷ ʚ ʥʝʢʦʪʦʨʦʡ ʪʦʯʢʝ ʚʝʢʪʦʨʦʤ, ʠʜʫʱʠʤ 

ʦʪ ʥʘʩ. ɺ ʢʘʢʫʶ ʩʪʦʨʦʥʫ ʥʘʧʨʘʚʣʝʥʦ ʫʩʢʦʨʝʥʠʝ ʵʣʝʢʪʨʦʥʘ, ʦʢʘʟʘʚʰʝʛʦʩʷ ʚ ʵʪʦʡ 

ʪʦʯʢʝ?  

11. ʏʝʤ ʚʠʭʨʝʚʦʝ ʧʦʣʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʧʦʣʷ? 

12. ɽʩʣʠ ʜʚʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʚʦʣʥʳ ʦʜʠʥʘʢʦʚʦʡ ʯʘʩʪʦʪʳ ʧʨʠʭʦʜʷʪ ʚ ʦʜʥʫ 
ʪʦʯʢʫ, ʪʦ ʯʝʤʫ ʨʘʚʥʘ ʨʘʟʥʦʩʪʴ ʬʘʟ ʤʝʞʜʫ ʥʠʤʠ? 

13. ʇʦʯʝʤʫ ʚʩʝ ʤʘʪʝʨʠʘʣʳ, ʪʝʤʧʝʨʘʪʫʨʘ ʢʦʪʦʨʳʭ ʚʳʰʝ ʘʙʩʦʣʶʪʥʦʛʦ ʥʫʣʷ, 

ʷʚʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʘʤʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ (ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʰʫʤ)? 

ʈʘʟʥʦʝ. 

1. ʋʨʘʚʥʝʥʠʝ ʚʦʣʥʳ ʠʤʝʝʪ ʚʠʜ x = 0,04ʩʦs(10
3
ˊ(t -r/300)), ʛʜʝ x ð ʩʤʝʱʝʥʠʝ ʪʦʯʢʠ 

ʩʨʝʜʳ, ʩʤ; t ð ʚʨʝʤʷ, ʩ; r ð ʢʦʦʨʜʠʥʘʪʘ ʪʦʯʢʠ, ʤ, ʚ ʢʦʪʦʨʦʡ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʩʤʝʱʝʥʠʝ. ʆʧʨʝʜʝʣʠʪʴ ʘʤʧʣʠʪʫʜʫ A, ʫʛʣʦʚʫʶ ʯʘʩʪʦʪʫ ɤ, ʯʘʩʪʦʪʫ ɜ ʠ ʜʣʠʥʫ 

ʚʦʣʥʳ ɚ. 

ʆʣʠʤʧʠʘʜʘ.  

 

ɿʘʥʷʪʠʝ 14. ʈʘʜʠʦ. 

I. ɺʦʧʨʦʩʳ (ʙʣʠʮ): 

1. ʄʦʞʥʦ ʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʠʟʣʫʯʘʶʱʝʡ ʘʥʪʝʥʥʳ ʨʝʟʠʩʪʦʨ; 

ʢʦʥʜʝʥʩʘʪʦʨ; ʢʘʪʫʰʢʫ ʠʥʜʫʢʪʠʚʥʦʩʪʠ? 

2. ʆʪ ʯʝʛʦ ʟʘʚʠʩʠʪ ʩʢʦʨʦʩʪʴ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʚʦʣʥʳ? 

3. ʂʘʢʫʶ ʚʝʣʠʯʠʥʫ ʤʦʞʥʦ ʥʘʡʪʠ ʧʦ ʵʪʦʡ ʬʦʨʤʫʣʝ:
2

0

1

ʩm
? ʕʣʝʢʪʨʠʯʝʩʢʫʶ ʧʦʩʪʦʷʥʥʫʶ 

4. ʆʙʢʣʘʜʢʠ ʟʘʨʷʞʝʥʥʦʛʦ ʢʦʥʜʝʥʩʘʪʦʨʘ ʟʘʤʳʢʘʶʪ ʩʚʝʨʭʧʨʦʚʦʜʥʠʢʦʤ. ʂʫʜʘ 

ʜʝʚʘʝʪʩʷ ʟʘʧʘʩʝʥʥʘʷ ʚ ʢʦʥʜʝʥʩʘʪʦʨʝ ʵʥʝʨʛʠʷ? 

5. ɺʦ ʩʢʦʣʴʢʦ ʨʘʟ ʥʘʜʦ ʫʚʝʣʠʯʠʪʴ ʯʘʩʪʦʪʫ ʢʦʣʝʙʘʥʠʡ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʚʦʣʥʳ, 
ʯʪʦʙʳ ʧʨʠ ʫʜʘʣʝʥʠʠ ʦʪ ʠʩʪʦʯʥʠʢʘ ʥʘ ʨʘʩʩʪʦʷʥʠʝ, ʚʜʚʦʝ ʙʦʣʴʰʝʝ 

ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʚʦʣʥʳ ʥʝ ʠʟʤʝʥʠʣʘʩʴ? 

6. ɺ ʩʨʝʜʝ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʧʣʦʩʢʘʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʚʦʣʥʘ. ʇʦʣʫʯʠʪʝ 

ʚʳʨʘʞʝʥʠʝ ʜʣʷ ʧʝʨʠʦʜʘ ʢʦʣʝʙʘʥʠʡ ʯʝʨʝʟ ʜʠʵʣʝʢʪʨʠʯʝʩʢʫʶ ʠ ʤʘʛʥʠʪʥʫʶ 

ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʩʨʝʜʳ, ʜʣʠʥʫ ʚʦʣʥʳ ʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʢʦʥʩʪʘʥʪʳ Ů0 ʠ ɛ0. 

7. ʂʘʢ ʠʟʤʝʥʷʝʪʩʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʚʦʣʥʳ, ʝʩʣʠ ʝʝ ʯʘʩʪʦʪʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʜʚʘ 
ʨʘʟʘ ʧʨʠ 1) ʥʝʠʟʤʝʥʥʦʡ ʩʢʦʨʦʩʪʠ ʚʦʣʥʳ; 2) ʥʝʠʟʤʝʥʥʦʡ ʜʣʠʥʝ ʚʦʣʥʳ?  
1) ʚʦʟʨʘʩʪʝʪ ʚ 4 ʨʘʟʘ; 2) ʚʦʟʨʘʩʪʝʪ ʚ 2 ʨʘʟʘ. 

8. ʇʦʯʝʤʫ ʢʫʩʦʢ ʩʳʨʦʛʦ ʤʷʩʘ, ʟʘʚʝʨʥʫʪʳʡ ʚ ʤʝʪʘʣʣʠʯʝʩʢʫʶ ʬʦʣʴʛʫ, ʜʘʞʝ ʥʝ 

ʥʘʛʨʝʚʘʝʪʩʷ ʚ ʤʠʢʨʦʚʦʣʥʦʚʦʡ ʧʝʯʠ?  

9. ʇʦʯʝʤʫ ʦʜʠʥʘʢʦʚʳ ʦʙʲʝʤʥʳʝ ʧʣʦʪʥʦʩʪʠ ʵʥʝʨʛʠʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʠ ʤʘʛʥʠʪʥʦʛʦ 
ʧʦʣʝʡ ʚ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʚʦʣʥʝ? 

10. ɻʝʥʝʨʘʪʦʨ ʋɺʏ ʠʟʣʫʯʘʝʪ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʫʶ ʚʦʣʥʫ ʯʘʩʪʦʪʦʡ 500 ʄɻʮ, ʢʦʪʦʨʘʷ 
ʧʘʜʘʝʪ ʥʦʨʤʘʣʴʥʦ ʥʘ ʧʣʦʩʢʠʡ ʤʝʪʘʣʣʠʯʝʩʢʠʡ ʣʠʩʪ ʠ ʦʪʨʘʞʘʝʪʩʷ ʦʪ ʥʝʛʦ. ʅʘ 

ʢʘʢʦʝ ʤʠʥʠʤʘʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʥʫʞʥʦ ʦʪʦʜʚʠʥʫʪʴ ʵʪʦʪ ʣʠʩʪ, ʯʪʦʙʳ ʤʘʢʩʠʤʫʤ 
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ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚ ʥʝʢʦʪʦʨʦʡ ʪʦʯʢʝ ʩʤʝʥʠʣʩʷ ʤʠʥʠʤʫʤʦʤ? 

11. ʇʦʯʝʤʫ ʜʣʷ ʫʩʢʦʨʝʥʠʷ ʵʣʝʢʪʨʦʥʦʚ ʚ ʮʠʢʣʦʪʨʦʥʝ ʥʝʦʙʭʦʜʠʤʦ ʟʘʪʨʘʪʠʪʴ 

ʙʦʣʴʰʫʶ ʵʥʝʨʛʠʶ, ʯʝʤ ʚ ʣʠʥʝʡʥʦʤ ʫʩʢʦʨʠʪʝʣʝ? 

12. ʇʦʯʝʤʫ ʠʥʬʨʘʢʨʘʩʥʦʝ ʠʟʣʫʯʝʥʠʝ ʥʘʛʨʝʚʘʝʪ ʧʨʝʜʤʝʪʳ, ʘ ʨʘʜʠʦʚʦʣʥʳ ð ʥʝʪ? 

13. ʇʦʯʝʤʫ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʜʫʛʘ ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ 
ʨʘʟʣʠʯʥʦʡ ʜʣʠʥʳ ʠ ʩʦʟʜʘʝʪ ʧʦʤʝʭʠ ʚ ʨʘʜʠʦʧʨʠʝʤʥʠʢʝ? 

14. ʇʦʯʝʤʫ ʥʝ ʚʩʷʢʘʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʚʦʣʥʘ, ʥʘʧʨʠʤʝʨ, ʩʚʝʪ ʦʪ ʢʘʨʤʘʥʥʦʛʦ 

ʬʦʥʘʨʠʢʘ, ʩʧʦʩʦʙʥʘ ʟʘʞʘʨʠʪʴ ʦʪʙʠʚʥʫʶ?  

II.  ɿʘʜʘʯʠ (ʙʣʠʮ): 

1. ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʚʦʣʥʳ ʦʪ ʜʚʫʭ ʢʦʛʝʨʝʥʪʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʘʜʘʶʪ ʚ ʥʝʢʦʪʦʨʫʶ 

ʪʦʯʢʫ ʵʢʨʘʥʘ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʦʪ ʧʝʨʚʦʛʦ ʠʩʪʦʯʥʠʢʘ ʚ ʵʪʦʡ ʪʦʯʢʝ I1, ʘ ʦʪ ʚʪʦʨʦʛʦ 

I2=4I1. ʉʫʤʤʘʨʥʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʪ ʦʙʦʠʭ ʠʩʪʦʯʥʠʢʦʚ I0=I1. ʂʘʢʦʚʘ ʨʘʟʥʦʩʪʴ 

ʬʘʟ ʤʝʞʜʫ ʚʝʢʪʦʨʘʤʠ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʚʦʣʥ ʚ ʵʪʦʡ ʪʦʯʢʝ?  ́

2. ʉʪʘʥʜʘʨʪʥʘʷ ʯʘʩʪʦʪʘ ʤʠʢʨʦʚʦʣʥʦʚʦʡ ʧʝʯʠ 2450 ʄɻʮ. ʂʘʢʦʡ ʜʣʠʥʝ ʚʦʣʥʳ ʵʪʦ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ? ʂʘʢʦʚʦ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʠʟʣʫʯʘʪʝʣʝʤ ʠ ʦʪʨʘʞʘʪʝʣʝʤ?  12 ʩʤ 

3. ʅʘ ʨʘʩʩʪʦʷʥʠʠ 300 ʤ ʦʪ ʆʩʪʘʥʢʠʥʩʢʦʡ ʪʝʣʝʚʠʟʠʦʥʥʦʡ ʙʘʰʥʠ ʧʣʦʪʥʦʩʪʴ ʧʦʪʦʢʘ 
ʠʟʣʫʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʘ ʠ ʨʘʚʥʘ 40 ʤɺʪ/ʤ

2
. ʂʘʢʦʚʘ ʧʣʦʪʥʦʩʪʴ ʧʦʪʦʢʘ ʠʟʣʫʯʝʥʠʷ 

ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʫʚʝʨʝʥʥʦʛʦ ʧʨʠʝʤʘ, ʨʘʚʥʦʤ 120 ʢʤ? 0,25 ʤʢɺʪ/ʤ2 

4. ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʵʣʝʢʪʨʦʥ ʧʨʦʚʦʜʠʤʦʩʪʠ ʥʘʭʦʜʠʪʩʷ ʚ ʧʝʨʝʤʝʥʥʦʤ 

ʵʣʝʢʪʨʠʯʝʩʢʦʤ ʧʦʣʝ ɽʭ = E0 cʦsɤt, ʛʜʝ E0 = 100 ɺ/ʤ ʠ ɜ = 10 ʄɻʮ. ʂʘʢʦʚʘ 

ʘʤʧʣʠʪʫʜʘ ʝʛʦ ʢʦʣʝʙʘʥʠʡ ʠ ʤʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ? 0,45 ʩʤ. 2,8Ŀ105
 ʤ/ʩ 

III.  ʇʨʠʥʮʠʧ ʩʦʚʨʝʤʝʥʥʦʡ ʨʘʜʠʦʩʚʷʟʠ (ʦʙʲʷʩʥʝʥʠʝ ʧʦ ʧʣʘʢʘʪʫ). ɹʣʦʢ-ʩʭʝʤʳ 

ʧʝʨʝʜʘʶʱʝʛʦ ʠ ʧʨʠʝʤʥʦʛʦ ʫʩʪʨʦʡʩʪʚ. ɿʚʫʢʦʚʳʝ ʢʦʣʝʙʘʥʠʷ: ɜ = {20 - 20000 ɻʮ}. 

ʈʘʜʠʦʩʚʷʟʴ ð ʧʝʨʝʜʘʯʘ ʠ ʧʨʠʸʤ ʠʥʬʦʨʤʘʮʠʠ ʩ ʧʦʤʦʱʴʶ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ 

ʨʘʜʠʦʜʠʘʧʘʟʦʥʘ. ʈʘʜʠʦʚʝʱʘʥʠʝ ð ʧʝʨʝʜʘʯʘ ʠ ʧʨʠʸʤ ʨʝʯʠ ʠ ʤʫʟʳʢʠ ʩ ʧʦʤʦʱʴʶ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ ʨʘʜʠʦʜʠʘʧʘʟʦʥʘ.  

ɺ ʦʩʥʦʚʝ ʨʘʜʠʦʩʚʷʟʠ ʣʝʞʘʪ ʪʨʠ ʧʨʠʥʮʠʧʘ:  

¶ ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʚʦʣʥʳ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʳ ʚ ʢʘʯʝʩʪʚʝ ʥʝʩʫʱʝʡ 
ʥʠʟʢʦʯʘʩʪʦʪʥʫʶ ʠʥʬʦʨʤʘʮʠʶ;  

¶ ʇʨʠʤʝʥʝʥʠʝ ʚ ʧʝʨʝʜʘʪʯʠʢʝ ʠ ʚ ʧʨʠʝʤʥʠʢʝ ʢʦʣʝʙʘʪʝʣʴʥʳʭ ʢʦʥʪʫʨʦʚ, 

ʥʘʩʪʨʦʝʥʥʳʭ ʥʘ ʥʝʩʫʱʫʶ ʯʘʩʪʦʪʫ;  

¶ ʄʦʜʫʣʷʮʠʷ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʛʦ ʩʠʛʥʘʣʘ ʚ ʧʝʨʝʜʘʪʯʠʢʝ ʩʠʛʥʘʣʦʤ ʥʠʟʢʦʡ ʯʘʩʪʦʪʳ 
ʠ ʜʝʤʦʜʫʣʷʮʠʷ ʚ ʧʨʠʝʤʥʠʢʝ. 

¶ ʄʠʢʨʦʬʦʥ ʧʨʝʦʙʨʘʟʫʝʪ ʤʝʭʘʥʠʯʝʩʢʠʝ ʟʚʫʢʦʚʳʝ ʢʦʣʝʙʘʥʠʷ ʚ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʪʦʡ ʞʝ ʯʘʩʪʦʪʳ. 

¶ ʄʦʜʫʣʠʨʫʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ ʠʟʤʝʥʷʝʪ (ʤʦʜʫʣʠʨʫʝʪ) ʧʦ ʘʤʧʣʠʪʫʜʝ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʝ 

ʢʦʣʝʙʘʥʠʷ ʩ ʧʦʤʦʱʴʶ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʥʠʟʢʦʡ ʯʘʩʪʦʪʳ ʅʏ. 

¶ ʇʝʨʝʜʘʶʱʘʷ ʘʥʪʝʥʥʘ ʠʟʣʫʯʘʝʪ ʤʦʜʫʣʠʨʦʚʘʥʥʳʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʚʦʣʥʳ. 

¶ ʇʨʠʸʤʥʘʷ ʘʥʪʝʥʥʘ ʧʨʠʥʠʤʘʝʪ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʚʦʣʥʳ. ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʚʦʣʥʘ, 

ʜʦʩʪʠʛʰʘʷ ʧʨʠʸʤʥʦʡ ʘʥʪʝʥʥʳ, ʠʥʜʫʮʠʨʫʝʪ ʚ ʥʝʡ ʧʝʨʝʤʝʥʥʳʡ ʪʦʢ ʪʦʡ ʞʝ ʯʘʩʪʦʪʳ, ʥʘ ʢʦʪʦʨʦʡ 

ʨʘʙʦʪʘʝʪ ʧʝʨʝʜʘʪʯʠʢ. 

¶ ɼʝʪʝʢʪʦʨ ʚʳʜʝʣʷʝʪ ʠʟ ʤʦʜʫʣʠʨʦʚʘʥʥʳʭ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʭ ʢʦʣʝʙʘʥʠʡ ʥʠʟʢʦʯʘʩʪʦʪʥʳʝ 

ʢʦʣʝʙʘʥʠʷ. 

¶ ɼʠʥʘʤʠʢ ʧʨʝʦʙʨʘʟʫʝʪ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʢʦʣʝʙʘʥʠʷ ʚ ʤʝʭʘʥʠʯʝʩʢʠʝ ʟʚʫʢʦʚʳʝ ʢʦʣʝʙʘʥʠʷ. 

IV.  ɿʘʜʘʯʠ (ʙʣʠʮ):  

1. ɸʥʪʝʥʥʘ ʜʣʠʥʦʡ 1,8 ʤ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʧʘʨʘʣʣʝʣʴʥʦ ʚʝʢʪʦʨʫ ʥʘʧʨʷʞʝʥʥʦʩʪʠ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʚʦʣʥʳ. ʂʘʢʦʚʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʚʦʣʥʳ, 



45 

 

ʝʩʣʠ ʦʥʘ ʚʦʟʙʫʞʜʘʝʪ ʚ ʘʥʪʝʥʥʝ ʕɼʉ 1 ʤɺ? 8,2Ŀ10
-10

 ɺʪ/ʤ
2 

2. ʏʝʤʫ ʨʘʚʥʦ ʜʝʡʩʪʚʫʶʱʝʝ ʟʥʘʯʝʥʠʝ ʕɼʉ, ʚʦʟʙʫʞʜʘʝʤʦʡ ʚ ʘʥʪʝʥʥʝ, ʢʦʪʦʨʘʷ 
ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʘʪʫʰʢʫ ʜʠʘʤʝʪʨʦʤ 0,5 ʩʤ, ʩʦʜʝʨʞʘʱʫʶ 600 ʚʠʪʢʦʚ, ʝʩʣʠ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʚʦʣʥʘ ʠʤʝʝʪ ʯʘʩʪʦʪʫ 1 ʄɻʮ ʠ ʧʣʦʪʥʦʩʪʴ ʧʦʪʦʢʘ ʵʥʝʨʛʠʠ ʚ 

ʦʙʣʘʩʪʠ ʘʥʪʝʥʥʳ ʨʘʚʥʘ 2Ŀ10
-4
 ɺʪ/ʤ

2
?  ʂʘʢ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʧʦʣʦʞʠʪʴ 

ʢʘʪʫʰʝʯʥʫʶ ʘʥʪʝʥʥʫ, ʯʪʦʙʳ ʥʘʚʦʜʠʤʘʷ ʚ ʥʝʡ ʕɼʉ ʙʳʣʘ ʤʘʢʩʠʤʘʣʴʥʘ? 0,27 ʤɺ 

V.  ʆʣʠʤʧʠʘʜʘ.  

1. ʂʘʤʝʥʴ ʚʳʧʫʩʢʘʶʪ ʠʟ ʨʦʛʘʪʢʠ ʩ ʥʝʢʦʪʦʨʦʡ ʚʳʩʦʪʳ ʥʘʜ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʴʶ ʟʝʤʣʠ ʪʘʢ, ʯʪʦʙʳ ʜʦʩʪʠʯʴ ʤʘʢʩʠʤʘʣʴʥʦʡ ʜʘʣʴʥʦʩʪʠ ʧʦʣʝʪʘ. 

ʅʘʯʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʢʘʤʥʷ ὺ0 = 30ʤùʩ, ʘ ʝʛʦ ʩʢʦʨʦʩʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʝʨʝʜ 

ʧʘʜʝʥʠʝʤ ʥʘ ʟʝʤʣʶ ὺ = 40ʤùʩ. ʅʘʡʜʠʪʝ ʚʨʝʤʷ ʧʦʣʝʪʘ ʢʘʤʥʷ. ὸ = ãὺ0 2 + ὺ 2ùὫ = 5 ʩ. 

2. ʈʘʩʩʪʦʷʥʠʝ L ʤʝʞʜʫ ʦʧʦʨʘʤʠ ʣʠʥʠʠ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ ʨʘʚʥʦ 50 ʤ. ɻʠʙʢʠʝ, ʥʦ 

ʥʝʨʘʩʪʷʞʠʤʳʝ ʧʨʦʚʦʜʘ ʥʘʪʷʥʫʪʳ ʪʘʢ, ʯʪʦ ʚʙʣʠʟʠ ʦʧʦʨ ʦʥʠ ʩʦʩʪʘʚʣʷʶʪ ʩ 

ʛʦʨʠʟʦʥʪʦʤ ʦʜʠʥʘʢʦʚʳʝ ʤʘʣʳʝ ʫʛʣʳ Ŭ = 10Á. ʂʘʢʦʚʘ ʩʘʤʘʷ ʥʠʟʢʘʷ ʯʘʩʪʦʪʘ 

ʧʦʧʝʨʝʯʥʳʭ ʢʦʣʝʙʘʥʠʡ ʪʘʢʠʭ ʧʨʦʚʦʜʦʚ ʧʨʠ ʚʝʪʨʝ? ɸ ʧʨʦʜʦʣʴʥʳʭ? 0,38 ɻʮ. 32 ɻʮ 

3. ɼʚʝ ʢʦʛʝʨʝʥʪʥʳʝ ʩʚʝʪʦʚʳʝ ʚʦʣʥʳ ʦʜʠʥʘʢʦʚʦʡ ʘʤʧʣʠʪʫʜʳ Em = 0,1 ɺ/ʤ, ʣʠʥʝʡʥʦ 

ʧʦʣʷʨʠʟʦʚʘʥʥʳʝ ʚ ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʧʨʠʭʦʜʷʪ ʚ ʦʜʥʫ ʪʦʯʢʫ ʩ ʨʘʟʥʦʩʪʴʶ ʭʦʜʘ 

ȹ = 2,4 ʤʢʤ. ɼʣʠʥʘ ʚʦʣʥʳ ʩʚʝʪʘ ɚ = 733 ʥʤ. ʆʧʨʝʜʝʣʠʪʴ ʘʤʧʣʠʪʫʜʫ ʢʦʣʝʙʘʥʠʡ ʚ 

ʵʪʦʡ ʪʦʯʢʝ. ʆʪʚʝʪ: 0,13 ɺ/ʤ 

ɺʦʧʨʦʩʳ (ʙʣʠʮ): 

1. ʇʦʯʝʤʫ ʤʦʣʥʠʷ ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʨʘʜʠʦʚʦʣʥ (ʨʘʜʠʦʧʨʠʝʤʥʠʢʠ ʪʨʝʱʘʪ ʚ ʛʨʦʟʫ)? 

2. ɼʚʘ ʟʝʤʣʝʢʦʧʘ ʨʦʶʪ ʢʘʥʘʚʫ. ʆʜʠʥ ʠʟ ʥʠʭ ʟʘ ʯʘʩ ʤʦʞʝʪ ʧʨʦʢʦʧʘʪʴ ʚ 2 ʨʘʟʘ 

ʙʦʣʴʰʝ, ʯʝʤ ʜʨʫʛʦʡ, ʘ ʧʣʘʪʷʪ ʠʤ ʟʘ ʢʘʞʜʳʡ ʯʘʩ ʨʘʙʦʪʳ ʦʜʠʥʘʢʦʚʦ. ʏʪʦ 

ʦʙʦʡʜʝʪʩʷ ʜʝʰʝʚʣʝ: ʦʜʥʦʚʨʝʤʝʥʥʘʷ ʨʘʙʦʪʘ ʟʝʤʣʝʢʦʧʦʚ ʩ ʜʚʫʭ ʩʪʦʨʦʥ çʜʦ 

ʚʩʪʨʝʯʠè, ʠʣʠ ʨʳʪʴʝ ʧʦʣʦʚʠʥʳ ʢʘʥʘʚʳ ʢʘʞʜʳʤ ʠʟ ʥʠʭ? ʇʝʨʚʳʡ ʚʘʨʠʘʥʪ ʜʝʰ. ʚ 2ʨ 

3. ʈʘʟʨʷʜ ʤʦʣʥʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʣʝʙʘʥʠʷ ʥʝʢʦʪʦʨʦʡ ʯʘʩʪʦʪʳ. ʇʦʯʝʤʫ? 

4. ʇʦʯʝʤʫ ʛʨʦʟʦʚʳʝ ʨʘʟʨʷʜʳ ʯʘʩʪʦ ʠʛʥʦʨʠʨʫʶʪ ʤʝʜʥʳʝ ʛʨʦʤʦʦʪʚʦʜʳ ʠ ʚʳʙʠʨʘʶʪ 
ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʧʫʪʠ ʢ ʟʝʤʣʝ? 

5. ʅʘʟʦʚʠʪʝ ʧʨʠʝʤʥʠʢʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ. 

6. ɺ ʜʚʫʭ ʠʜʝʘʣʴʥʳʭ ʦʜʠʥʘʢʦʚʦʡ ʜʣʠʥʳ ʠ ʩ ʦʜʠʥʘʢʦʚʳʤ ʯʠʩʣʦʤ ʚʠʪʢʦʚ ʢʘʪʫʰʢʘʭ, 
ʥʦ ʨʘʟʥʦʡ ʧʣʦʱʘʜʠ, ʧʨʦʪʝʢʘʶʪ ʦʜʠʥʘʢʦʚʳʝ ʪʦʢʠ. ʆʪ ʢʘʢʦʡ ʠʟ ʢʘʪʫʰʝʢ ʧʨʠ 

ʚʳʢʣʶʯʝʥʠʠ ʪʦʢʘ ʧʦʤʝʭʘ ʙʫʜʝʪ ʙʦʣʴʰʝ? ʇʦʯʝʤʫ? 

7. ʇʦʯʝʤʫ ʚʩʝ ʨʘʜʠʦʩʪʘʥʮʠʠ ʥʝ ʨʘʙʦʪʘʶʪ ʥʘ ʦʜʥʦʡ ʥʝʩʫʱʝʡ ʯʘʩʪʦʪʝ? 

8. ʂʘʢʠʤ ʦʙʨʘʟʦʤ ʚ ʨʘʜʠʦʧʨʠʝʤʥʠʢʝ ʚʳʜʝʣʷʶʪʩʷ ʠʟ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ 

ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʭ ʢʦʣʝʙʘʥʠʡ, ʠʥʜʫʮʠʨʫʝʤʳʭ ʚ ʘʥʪʝʥʥʝ, ʪʦʣʴʢʦ ʢʦʣʝʙʘʥʠʷ 

ʥʫʞʥʦʡ ʨʘʜʠʦʩʪʘʥʮʠʠ? 

ʈʘʟʥʦʝ. 

1. ɺʦ ʩʢʦʣʴʢʦ ʨʘʟ ʥʫʞʥʦ ʫʚʝʣʠʯʠʪʴ ʝʤʢʦʩʪʴ ʢʦʥʪʫʨʘ ʨʘʜʠʦʧʨʠʝʤʥʠʢʘ, 

ʥʘʩʪʨʦʝʥʥʦʛʦ ʥʘ ʯʘʩʪʦʪʫ 6 ʄɻʮ, ʯʪʦʙʳ ʤʦʞʥʦ ʙʳʣʦ ʩʣʫʰʘʪʴ ʨʘʜʠʦʩʪʘʥʮʠʶ, 

ʨʘʙʦʪʘʶʱʫʶ ʥʘ ʜʣʠʥʝ ʚʦʣʥʳ 100 ʤ?    

ʆʣʠʤʧʠʘʜʘ.  

 

ɿʘʥʷʪʠʝ 15. ʈʘʜʠʦʣʦʢʘʮʠʷ. 

I. ɺʦʧʨʦʩʳ (ʙʣʠʮ): 

1. ʄʦʞʥʦ ʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʠʟʣʫʯʘʶʱʝʡ ʘʥʪʝʥʥʳ ʨʝʟʠʩʪʦʨ; 
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ʢʦʥʜʝʥʩʘʪʦʨ; ʢʘʪʫʰʢʫ ʠʥʜʫʢʪʠʚʥʦʩʪʠ? 

2. ɼʚʝ ɻʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʚʦʣʥʳ, ʠʟʣʫʯʝʥʥʳʝ ʢʦʛʝʨʝʥʪʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʩ 

ʦʜʠʥʘʢʦʚʦʡ ʥʘʯʘʣʴʥʦʡ ʬʘʟʦʡ, ʜʦʰʣʠ ʜʦ ʪʦʯʢʠ ʥʘʣʦʞʝʥʠʷ ʩ ʨʘʟʥʦʩʪʴʶ ʬʘʟ 2ˊ, 

ˊ, 2ˊ/3. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʢʘʞʜʦʡ ʚʦʣʥʳ ʨʘʚʥʘ I. ʏʝʤʫ ʨʘʚʥʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʚ 

ʵʪʦʡ ʪʦʯʢʝ ʚʩʣʝʜʩʪʚʠʝ ʠʥʪʝʨʬʝʨʝʥʮʠʠ. 4I, 0, 2I 

3. ʆʙʢʣʘʜʢʠ ʟʘʨʷʞʝʥʥʦʛʦ ʢʦʥʜʝʥʩʘʪʦʨʘ ʟʘʤʳʢʘʶʪ ʩʚʝʨʭʧʨʦʚʦʜʥʠʢʦʤ. ʂʫʜʘ 

ʜʝʚʘʝʪʩʷ ʟʘʧʘʩʝʥʥʘʷ ʚ ʢʦʥʜʝʥʩʘʪʦʨʝ ʵʥʝʨʛʠʷ? 

4. ɺʦ ʩʢʦʣʴʢʦ ʨʘʟ ʥʘʜʦ ʫʚʝʣʠʯʠʪʴ ʯʘʩʪʦʪʫ ʢʦʣʝʙʘʥʠʡ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʚʦʣʥʳ, 
ʯʪʦʙʳ ʧʨʠ ʫʜʘʣʝʥʠʠ ʦʪ ʠʩʪʦʯʥʠʢʘ ʥʘ ʨʘʩʩʪʦʷʥʠʝ, ʚʜʚʦʝ ʙʦʣʴʰʝʝ 

ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʚʦʣʥʳ ʥʝ ʠʟʤʝʥʠʣʘʩʴ? 

5. ʂʘʢʦʚʦ ʧʨʦʠʩʭʦʞʜʝʥʠʝ çʪʨʝʩʢʦʚè, ʢʦʪʨʳʝ ʤʝʰʘʶʪ ʧʨʠʝʤʫ ʨʘʜʠʦʧʝʨʝʜʘʯʠ 
ʧʨʠʝʤʥʠʢʦʤ? 

6. ʇʦʯʝʤʫ ʢʫʩʦʢ ʩʳʨʦʛʦ ʤʷʩʘ, ʟʘʚʝʨʥʫʪʳʡ ʚ ʤʝʪʘʣʣʠʯʝʩʢʫʶ ʬʦʣʴʛʫ, ʜʘʞʝ ʥʝ 
ʥʘʛʨʝʚʘʝʪʩʷ ʚ ʤʠʢʨʦʚʦʣʥʦʚʦʡ ʧʝʯʠ?  

7. ʕʣʝʢʪʨʦʝʤʢʦʩʪʴ ʢʦʣʝʙʘʪʝʣʴʥʦʛʦ ʢʦʥʪʫʨʘ 50 ʧʌ. ɿʥʘʷ, ʯʪʦ ʢʦʥʪʫʨ ʥʘʩʪʨʦʝʥ ʥʘ 

ʜʣʠʥʫ ʚʦʣʥʳ 20 ʤ, ʘ ʟʘʧʘʩʝʥʥʘʷ ʚ ʥʝʤ ʵʥʝʨʛʠʷ ʨʘʚʥʘ 10
ï8

 ɼʞ, ʥʘʡʜʠʪʝ 

ʤʘʢʩʠʤʘʣʴʥʳʡ ʪʦʢ ʚ ʮʝʧʠ ʢʦʥʪʫʨʘ. ʉʢʦʨʦʩʪʴ ʩʚʝʪʘ 3ẗ108 ʤ/ʩ. ʆʪʚʝʪ.   94 ʤɸ. 

8. ʇʦʯʝʤʫ ʦʜʠʥʘʢʦʚʳ ʦʙʲʝʤʥʳʝ ʧʣʦʪʥʦʩʪʠ ʵʥʝʨʛʠʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʠ ʤʘʛʥʠʪʥʦʛʦ 

ʧʦʣʝʡ ʚ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʚʦʣʥʝ? 

9. ʇʦʯʝʤʫ ʜʣʷ ʫʩʢʦʨʝʥʠʷ ʵʣʝʢʪʨʦʥʦʚ ʚ ʮʠʢʣʦʪʨʦʥʝ ʥʝʦʙʭʦʜʠʤʦ ʟʘʪʨʘʪʠʪʴ 

ʙʦʣʴʰʫʶ ʵʥʝʨʛʠʶ, ʯʝʤ ʚ ʣʠʥʝʡʥʦʤ ʫʩʢʦʨʠʪʝʣʝ? 

10. ʅʘʟʦʚʠʪʝ ʠʩʪʦʯʥʠʢʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ. 

11. ʇʦʯʝʤʫ ʠʥʬʨʘʢʨʘʩʥʦʝ ʠʟʣʫʯʝʥʠʝ ʥʘʛʨʝʚʘʝʪ ʧʨʝʜʤʝʪʳ, ʘ ʨʘʜʠʦʚʦʣʥʳ ð ʥʝʪ? 

12. ʇʦʯʝʤʫ ʥʝ ʚʩʷʢʘʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʚʦʣʥʘ, ʥʘʧʨʠʤʝʨ, ʩʚʝʪ ʦʪ ʢʘʨʤʘʥʥʦʛʦ 
ʬʦʥʘʨʠʢʘ, ʩʧʦʩʦʙʥʘ ʟʘʞʘʨʠʪʴ ʦʪʙʠʚʥʫʶ?  

II.  ɿʘʜʘʯʠ (ʙʣʠʮ): 

1. ʇʘʨʘʤʝʪʨʳ ʠʤʧʫʣʴʩʘ ʨʫʙʠʥʦʚʦʛʦ ʣʘʟʝʨʘ ʩʣʝʜʫʶʱʠʝ: ʚʨʝʤʷ ʠʤʧʫʣʴʩʘ Ű = 0,1 ʤʩ, 

ʩʨʝʜʥʷʷ ʵʥʝʨʛʠʷ ʠʤʧʫʣʴʩʘ W=0,3 ɼʞ, ʜʠʘʤʝʪʨ ʧʫʯʢʘ d = 5 ʤʤ. ʂʘʢʦʚʳ 

ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʟʣʫʯʝʥʠʷ ʣʘʟʝʨʘ? 2,4Ŀ10
5
 

ɺ/ʤ. 51 ʄɺʪ/ʤ
2
. 

2. ɻʝʥʝʨʘʪʦʨ ʠʟʣʫʯʘʝʪ ʠʤʧʫʣʴʩʳ ʩʚʝʨʭʚʳʩʦʢʦʡ ʯʘʩʪʦʪʳ ʩ ʵʥʝʨʛʠʝʡ ʚ ʢʘʞʜʦʤ 
ʠʤʧʫʣʴʩʝ 6 ɼʞ. ʏʘʩʪʦʪʘ ʧʦʚʪʦʨʝʥʠʷ ʠʤʧʫʣʴʩʦʚ 700 ɻʮ. ʂʇɼ ʛʝʥʝʨʘʪʦʨʘ 60%. 

ʉʢʦʣʴʢʦ ʣʠʪʨʦʚ ʚʦʜʳ ʚ ʯʘʩ ʥʘʜʦ ʧʨʦʧʫʩʢʘʪʴ ʯʝʨʝʟ ʦʭʣʘʞʜʘʶʱʫʶ ʩʠʩʪʝʤʫ 

ʛʝʥʝʨʘʪʦʨʘ, ʯʪʦʙʳ ʚʦʜʘ ʥʘʛʨʝʣʘʩʴ ʥʝ ʚʳʰʝ, ʯʝʤ ʥʘ 10 ʂ? 6Ŀ10
5
 ʣ/ʯ 

III.  ɼʠʬʨʘʢʮʠʷ ʨʘʜʠʦʚʦʣʥ. ʇʦʚʝʨʭʥʦʩʪʥʘʷ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʚʦʣʥʘ. 

ʇʨʝʜʧʦʣʦʞʠʪʝʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ: 1) ʜʣʠʥʥʳʭ ʚʦʣʥ 

(10
4
 - 10

3
 ʤ), 2) ʩʚʝʨʭʜʣʠʥʥʳʭ ʚʦʣʥ (10

5
 - 10

4 
ʤ, ʧʨʦʥʠʢʘʶʪ ʚ ʪʦʣʱʫ ʦʢʝʘʥʦʚ ʠ 

ɿʝʤʣʠ), 3) ʩʨʝʜʥʠʭ ʚʦʣʥ (10
3
 ï 10

2
 ʤ), 4) ʢʦʨʦʪʢʠʭ ʚʦʣʥ (10

2
 ï 10 ʤ), 5) 

ʫʣʴʪʨʘʢʦʨʦʪʢʠʭ ʚʦʣʥ (ʤʝʥʴʰʝ 10 ʤ). ɼʣʷ ʨʘʜʠʦʚʦʣʥ ʩ ʯʘʩʪʦʪʦʡ ʚʳʰʝ 30 ʄɻʮ 

ʠʦʥʦʩʬʝʨʘ ʧʨʦʟʨʘʯʥʘ.  

ʃʦʢʘʮʠʷ ʩ ʧʦʤʦʱʴʶ ʟʚʫʢʦʚʳʭ ʚʦʣʥ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ: 

¶ ʉʦʟʜʘʪʴ ʥʘʧʨʘʚʣʝʥʥʳʡ ʟʚʫʢʦʚʦʡ ʩʠʛʥʘʣ. 

¶ ʇʨʠʥʷʪʴ ʦʪʨʘʞʝʥʥʳʡ ʟʚʫʢʦʚʦʡ ʩʠʛʥʘʣ. 

¶ ʀʟʤʝʨʠʪʴ ʚʨʝʤʷ ʧʨʦʭʦʞʜʝʥʠʷ ʩʠʛʥʘʣʘ ʜʦ ʮʝʣʠ ʠ ʦʙʨʘʪʥʦ, ʦʧʨʝʜʝʣʠʪʴ   
ʜʘʣʴʥʦʩʪʴ. 
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ʉʠʛʥʘʣ ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʳʣʘʪʴ ʚ ʚʠʜʝ ʦʪʜʝʣʴʥʳʭ ʠʤʧʫʣʴʩʦʚ, ʩ ʥʝʢʦʪʦʨʦʡ ʧʘʫʟʦʡ 

ʤʝʞʜʫ ʥʠʤʠ. ɼʣʠʪʝʣʴʥʦʩʪʴ ʧʘʫʟʳ ʦʧʨʝʜʝʣʷʝʪ ʛʣʫʙʠʥʫ ʨʘʟʚʝʜʢʠ. 

ʇʨʠʤʝʨʳ: ʵʭʦʣʦʪ (ʢʘʨʪʳ ʤʦʨʩʢʦʛʦ ʜʥʘ), ʣʝʪʫʯʠʝ ʤʳʰʠ, ʫʣʴʪʨʘʟʚʫʢʦʚʘʷ 

ʜʝʬʝʢʪʦʩʢʦʧʠʷ. 

ʈʘʜʠʦʣʦʢʘʮʠʷ ï ʵʪʦ ʦʧʨʝʜʝʣʝʥʠʝ ʠ ʦʙʥʘʨʫʞʝʥʠʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʦʙʲʝʢʪʦʚ ʧʨʠ ʧʦʤʦʱʠ ʨʘʜʠʦʚʦʣʥ. ʈʘʜʠʦʣʦʢʘʮʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ 

ʧʨʠʙʦʨʘ ï ʨʘʜʠʦʣʦʢʘʪʦʨʘ (ʨʘʜʘʨʘ). ɺ ʨʘʜʘʨʘʭ ʘʥʪʝʥʥʳ ʧʝʨʝʜʘʶʱʘʷ ʠ ʧʨʠʝʤʥʘʷ 

ʩʦʝʜʠʥʝʥʳ ʚʤʝʩʪʝ, ʨʘʜʠʦʣʦʢʘʪʦʨ ï ʵʪʦ ʢʦʤʙʠʥʘʮʠʷ ʧʨʠʝʤʥʠʢʘ ʠ ʧʝʨʝʜʘʶʱʝʛʦ 

ʫʩʪʨʦʡʩʪʚʘ. ʈʘʙʦʪʘʝʪ ʨʘʜʠʦʣʦʢʘʪʦʨ ʚ ʠʤʧʫʣʴʩʥʦʤ ʨʝʞʠʤʝ. ʀʤʧʫʣʴʩʥʳʡ ʨʝʞʠʤ 

ʩʦʩʪʘʚʣʷʝʪ ʦʜʥʫ ʤʠʣʣʠʦʥʥʫʶ ʩʝʢʫʥʜʳ. ʇʦʩʳʣʘʝʪʩʷ ʩʠʛʥʘʣ ï ʠ ʨʘʜʘʨ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʝʨʝʢʣʶʯʘʝʪʩʷ ʥʘ ʧʨʠʝʤ ʵʪʦʛʦ ʩʠʛʥʘʣʘ. ʉʚʦʡʩʪʚʘ ʨʘʙʦʪʳ ʨʘʜʘʨʘ 

ʦʩʥʦʚʘʥʳ ʥʘ ʪʦʤ, ʯʪʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʚʦʣʥʘ ʩʧʦʩʦʙʥʘ ʦʪʨʘʞʘʪʴʩʷ ʦʪ 

ʧʦʚʝʨʭʥʦʩʪʠ. ɺʦʪ ʵʪʦʪ ʦʪʨʘʞʝʥʥʳʡ ʩʠʛʥʘʣ ʨʘʜʘʨ ʠ ʧʨʠʥʠʤʘʝʪ ʚ ʪʦʪ ʤʦʤʝʥʪ 

ʚʨʝʤʝʥʠ, ʢʦʛʜʘ ʦʥ ʨʘʙʦʪʘʝʪ ʥʘ ʧʨʠʝʤ. ʈʘʩʩʪʦʷʥʠʝ ʜʦ ʮʝʣʠ ʧʨʠ ʧʦʤʦʱʠ ʨʘʜʘʨʘ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʬʦʨʤʫʣʝ, ʢʦʪʦʨʫʶ ʠʩʧʦʣʴʟʫʶʪ ʧʨʠ ʨʘʩʯʝʪʘʭ:
 

. 

IV.  ɿʘʜʘʯʠ (ʙʣʠʮ):  

1.  ʂʘʢʦʡ ʤʠʥʠʤʘʣʴʥʦʡ ʚʳʩʦʪʳ ʜʦʣʞʥʳ ʙʳʪʴ ʜʚʝ ʪʝʣʝʚʠʟʠʦʥʥʳʝ 

ʘʥʪʝʥʥʳ-ʨʝʪʨʘʥʩʣʷʪʦʨʘ, ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʡ ʧʝʨʝʜʘʯʠ ʩʠʛʥʘʣʘ, ʝʩʣʠ 

ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʥʠʤʠ 200 ʢʤ? 780 ʤ 

2. ʈʘʜʠʦʣʦʢʘʪʦʨ ʨʘʙʦʪʘʝʪ ʚ ʠʤʧʫʣʴʩʥʦʤ ʨʝʞʠʤʝ. ʏʘʩʪʦʪʘ ʧʦʚʪʦʨʝʥʠʷ ʠʤʧʫʣʴʩʦʚ ɜ 
= 1500 ɻʮ. ɼʣʠʪʝʣʴʥʦʩʪʴ ʠʤʧʫʣʴʩʦʚ Ű = 1,2 ʤʢʩ. ʏʝʤʫ ʨʘʚʥʳ ʤʘʢʩʠʤʘʣʴʥʘʷ ʠ 

ʤʠʥʠʤʘʣʴʥʘʷ ʜʘʣʴʥʦʩʪʠ ʦʙʥʘʨʫʞʝʥʠʷ ʮʝʣʠ?  100 ʢʤ. 180 ʤ. 

3. ʅʘ ʵʢʨʘʥʝ ʵʣʝʢʪʨʦʥʥʦʣʫʯʝʚʦʡ ʪʫʙʢʠ ʨʘʜʠʦʣʦʢʘʪʦʨʘ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʧʠʢʘʤʠ 
ʦʪʧʨʘʚʣʝʥʥʦʛʦ ʠ ʦʪʨʘʞʝʥʥʦʛʦ ʩʠʛʥʘʣʘ d = 10 ʤʤ. ʉʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʧʦ ʵʢʨʘʥʫ 

ʣʫʯʘ, ʧʨʦʠʟʚʦʜʷʱʝʛʦ ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʨʘʟʚʝʨʪʢʫ, ɡ = 1 ʤ/ʩ. ʏʝʤʫ ʨʘʚʥʦ 

ʨʘʩʩʪʦʷʥʠʝ ʦʠʪ ʣʦʢʘʪʦʨʘ ʜʦ ʦʙʲʝʢʪʘ? 1500 ʢʤ 

4. ʆʧʨʝʜʝʣʠʪʝ ʩʢʦʨʦʩʪʴ ʘʚʪʦʤʦʙʠʣʷ, ʝʩʣʠ ʯʘʩʪʦʪʘ ʠʟʣʫʯʝʥʠʷ ʨʘʜʘʨʘ 1,0Ŀ1010
 ɻʮ, ʘ 

ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ ʯʘʩʪʦʪʘʤʠ ʠʟʣʫʯʝʥʠʷ, ʠʩʧʫʱʝʥʥʦʛʦ ʨʘʜʘʨʦʤ ʠ ʦʪʨʘʞʝʥʥʦʛʦ 

ʜʚʠʞʫʱʠʤʩʷ ʪʨʘʥʩʧʦʨʪʥʳʤ ʩʨʝʜʩʪʚʦʤ (ʟʘʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʨʘʜʘʨʦʤ), ʨʘʚʥʘ 1000 

ɻʮ. 30 ʤ/ʩ 

V.  ʆʣʠʤʧʠʘʜʘ.  

1. ʅʘ ʤʘʪʝʨʠʘʣʴʥʫʶ ʪʦʯʢʫ ʤʘʩʩʦʡ m ʜʝʡʩʪʚʫʝʪ ʩʠʣʘ, ʧʨʦʝʢʮʠʷ ʢʦʪʦʨʦʡ ʥʘ ʦʩʴ ʫ 

ʠʟʤʝʥʷʝʪʩʷ ʧʦ ʟʘʢʦʥʫ: Fʫ = Ŭɡʫ, ʛʜʝ Ŭ ï ʧʦʩʪʦʷʥʥʘʷ ʚʝʣʠʯʠʥʘ. ʅʘʡʪʠ ʟʘʚʠʩʠʤʦʩʪʴ 

ʤʦʜʫʣʷ ʩʢʦʨʦʩʪʠ ʪʦʯʢʠ ʦʪ ʚʨʝʤʝʥʠ, ʝʩʣʠ ʚ ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ 

ʧʨʦʝʢʮʠʠ ʝʝ ʩʢʦʨʦʩʪʠ ɡ0ʭ ʠ ɡ0ʫ. 
mt

ʫʦʭ ʝ /22

0

2 auuu +=  

2. ʅʘ ʢʘʢʦʡ ʚʳʩʦʪʝ ʥʘʜ ɿʝʤʣʝʡ ʩʣʝʜʫʝʪ ʨʘʩʧʦʣʦʞʠʪʴ ʪʨʠ ʩʧʫʪʥʠʢʘ, ʯʪʦʙʳ ʩ ʠʭ 
ʧʦʤʦʱʴʶ ʤʦʞʥʦ ʙʳʣʦ ʦʙʝʩʧʝʯʠʪʴ ʪʝʣʝʚʠʜʝʥʠʝ ʚ ʣʶʙʦʡ ʪʦʯʢʝ ɿʝʤʣʠ? ʂʘʢʦʚ 

ʜʦʣʞʝʥ ʙʳʪʴ ʧʝʨʠʦʜ ʦʙʨʘʱʝʥʠʷ ʵʪʠʭ ʩʧʫʪʥʠʢʦʚ ʚʦʢʨʫʛ ɿʝʤʣʠ? 6400 ʢʤ. 3,9 ʯ 

3. ɺ ʢʘʤʝʨʫ ʥʘʧʫʩʢʘʶʪ ʘʨʛʦʥ, ʢʦʪʦʨʳʡ ʠʦʥʠʟʠʨʫʶʪ, ʠ ʠʦʥʳ ʧʣʘʟʤʳ ʧʦʜ 

ʜʝʡʩʪʚʠʝʤ ʧʝʨʝʤʝʥʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʥʘʯʠʥʘʶʪ ʩʦʚʝʨʰʘʪʴ 

ʢʦʣʝʙʘʪʝʣʴʥʳʝ ʜʚʠʞʝʥʠʷ. ʇʦʣʝ ʤʝʥʷʝʪʩʷ ʧʦ ʟʘʢʦʥʫ Ὁ(ὸ) = Ὁ0ὧέί(ὸ), E0 = 0.05 

ɺ/ʤ. ʇʨʠ ʢʘʢʦʡ ʯʘʩʪʦʪʝ ɤ ʦʜʥʦʟʘʨʷʜʥʳʡ ʠʦʥ ʘʨʛʦʥʘ, ʢʦʪʦʨʳʡ ʥʘʭʦʜʠʣʩʷ ʩʪʨʦʛʦ 

ʧʦʩʝʨʝʜʠʥʝ ʢʘʤʝʨʳ ʠ ʥʝ ʠʤʝʣ ʥʘʯʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ, ʢʦʩʥʝʪʩʷ ʧʦʜʣʦʞʢʠ? 

2

ct
l =
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ʈʘʩʩʪʦʷʥʠʝ ʦʪ ʩʝʨʝʜʠʥʳ ʢʘʤʝʨʳ ʜʦ ʧʦʜʣʦʞʢʠ ǎ = 50 ʩʤ. ʉʯʠʪʘʡʪʝ, ʯʪʦ ʠʦʥʳ ʥʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. 490 ʩ-1 

ɺʦʧʨʦʩʳ (ʙʣʠʮ): 

1. ʇʦʯʝʤʫ ʥʝʣʴʟʷ ʦʩʫʱʝʩʪʚʠʪʴ ʨʘʜʠʦʩʚʷʟʴ ʩ ʧʦʜʚʦʜʥʦʡ ʣʦʜʢʦʡ, ʢʦʛʜʘ ʦʥʘ 

ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʚʦʜʦʡ? 

2. ʇʦʯʝʤʫ ʘʥʪʝʥʥʳ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʨʘʜʠʦʧʨʠʝʤʥʠʢʦʚ ʫʩʪʘʥʘʚʣʠʚʘʶʪ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʚʝʨʪʠʢʘʣʴʥʦ? 

3. ʇʦʯʝʤʫ ʥʝ ʠʩʧʦʣʴʟʫʶʪ ʨʘʜʠʦʚʦʣʥʳ ʜʣʷ ʧʝʨʝʜʘʯʠ ʵʥʝʨʛʠʠ ʥʘ ʨʘʩʩʪʦʷʥʠʝ? 

4. ʇʦʯʝʤʫ ʜʘʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʷ ʋʂɺ - ʪʝʣʝʬʦʥʘ ʦʛʨʘʥʠʯʝʥʘ? 

5. ʇʦʯʝʤʫ ʧʨʠ ʨʘʜʠʦʩʚʷʟʠ ʥʘ ʢʦʨʦʪʢʠʭ ʚʦʣʥʘʭ ʦʙʨʘʟʫʶʪʩʷ ʟʦʥʳ ʤʦʣʯʘʥʠʷ? 

6. ʇʦʯʝʤʫ ʧʦʩʣʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʛʦ ʧʨʦʣʠʚʥʦʛʦ ʜʦʞʜʷ (ʥʘʜ ʦʙʰʠʨʥʳʤʠ 

ʚʦʜʥʳʤʠ ʧʦʚʝʨʭʥʦʩʪʷʤʠ) ʜʘʣʴʥʦʩʪʴ ʨʘʜʠʦʧʝʨʝʜʘʯʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ? 

7. ʇʦʯʝʤʫ ʚ ʨʘʜʠʦʜʠʧʘʟʦʥʝ ʤʦʞʥʦ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʠʟʣʫʯʝʥʠʝ ʦʪ ʦʯʝʥʴ ʜʘʣʝʢʠʭ 
ʢʦʩʤʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ? 

8. ʇʦʯʝʤʫ ʧʨʦʧʘʜʘʝʪ ʩʠʛʥʘʣ ʩʧʫʪʥʠʢʦʚʦʛʦ ʪʝʣʝʚʠʜʝʥʠʷ ʧʨʠ ʩʠʣʴʥʦʤ ʜʦʞʜʝ? 

9. ʉʫʜʦʚʘʷ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʘʷ ʩʪʘʥʮʠʷ ʠʟʣʫʯʘʝʪ ʨʘʜʠʦʚʦʣʥʳ ʜʣʠʥʦʡ 0,8 ʩʤ. 

ʂʘʢʦʛʦ ʨʘʟʤʝʨʘ ʜʦʣʞʝʥ ʙʳʪʴ ʧʨʝʜʤʝʪ, ʯʪʦʙʳ ʝʛʦ ʤʦʞʥʦ ʙʳʣʦ ʦʙʥʘʨʫʞʠʪʴ ʩ 

ʧʦʤʦʱʴʶ ʩʫʜʦʚʦʛʦ ʨʘʜʠʦʣʦʢʘʪʦʨʘ? 

10. ʇʦʩʣʝ ʩʦʣʥʝʯʥʦʡ ʚʩʧʳʰʢʠ ʨʘʜʠʦʩʚʷʟʴ ʜʣʷ ʧʠʣʦʪʦʚ, ʣʝʪʘʶʱʠʭ ʚ ʧʦʣʷʨʥʳʭ 

ʰʠʨʦʪʘʭ, ʩʪʘʥʦʚʠʪʩʷ ʥʝʚʦʟʤʦʞʥʦʡ. ʇʦʯʝʤʫ? 

11. ʇʦʯʝʤʫ ʫʚʝʣʠʯʝʥʠʝ ʜʘʣʴʥʦʩʪʠ ʨʘʜʠʦʣʦʢʘʮʠʠ ʚ ʜʚʘ ʨʘʟʘ ʪʨʝʙʫʝʪ ʫʚʝʣʠʯʝʥʠʝ 
ʤʦʱʥʦʩʪʠ ʨʘʜʠʦʧʝʨʝʜʘʪʯʠʢʘ ʢʘʢ ʤʠʥʠʤʫʤ ʚ 16 ʨʘʟ? 

12. ʇʦʯʝʤʫ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʣʝʪʘʶʱʠʭ ʦʙʲʝʢʪʦʚ ʚʳʛʦʜʥʝʝ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʚʦʣʥʳ, ʘ ʥʝ ʟʚʫʢʦʚʳʝ? 

13. ʀʟʣʫʯʘʝʤʘʷ ʨʘʜʘʨʦʤ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʚʦʣʥʘ ʦʪʨʘʟʠʣʘʩʴ ʦʪ ʢʦʩʤʠʯʝʩʢʦʛʦ 

ʦʙʲʝʢʪʘ ʠ ʚʝʨʥʫʣʘʩʴ ʥʘ ɿʝʤʣʶ ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʣʝʪ. ʄʦʞʝʪ ʣʠ ʙʳʪʴ ʪʘʢʦʝ? 

14. ʇʦʯʝʤʫ ʩ ʧʦʤʦʱʴʶ ʨʘʜʠʦʣʦʢʘʪʦʨʘ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʨʘʟʤʝʨʳ 

ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʦʙʣʘʢʘ ʠ ʝʛʦ ʩʢʦʨʦʩʪʴ? 

15. ʇʦʯʝʤʫ ʜʣʷ ʟʘʛʦʨʠʟʦʥʪʥʳʭ ʈʃʉ ʥʝʦʙʭʦʜʠʤʳ ʩʚʝʨʭʤʦʱʥʳʝ ʠ ʩʚʝʨʭʙʦʣʴʰʠʝ 

ʧʨʠʝʤʦʧʝʨʝʜʘʶʱʠʝ ʘʥʪʝʥʥʳ? 

16. ʂʘʢ çʧʦʤʝʰʘʪʴè ʨʘʙʦʪʝ ʨʘʜʘʨʘ?  

ʆʣʠʤʧʠʘʜʘ.  

 

ɿʘʥʷʪʠʝ 16. ɿʘʢʦʥʳ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʦʧʪʠʢʠ. 

I. ɺʦʧʨʦʩʳ (ʙʣʠʮ): 

1. ʂʘʢʦʚ ʧʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʉɺʏ-ʧʝʯʠ? 

2. ʂʘʢʠʤ ʦʙʨʘʟʦʤ ʵʬʬʝʢʪ ɼʦʧʣʝʨʘ ʦʙʣʝʛʯʘʝʪ ʦʙʥʘʨʫʞʝʥʠʝ ʜʚʠʞʫʱʠʭʩʷ ʦʙʲʝʢʪʦʚ 

ʧʨʠ ʨʘʜʠʦʣʦʢʘʮʠʠ? 

3. ʇʦʯʝʤʫ ʧʪʠʮʳ, ʧʦʧʘʜʘʶʱʠʝ ʚ ʟʦʥʫ ʜʝʡʩʪʚʠʷ ʩʚʝʨʭʤʦʱʥʦʛʦ ʨʘʜʘʨʘ, ʧʘʜʘʶʪ 
ʟʘʤʝʨʪʚʦ ʫʞʝ ʩʚʘʨʠʚʰʠʤʠʩʷ ʧʪʠʮʘʤʠ? 

4. ʂʘʢʫʶ ʦʰʠʙʢʫ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʦʙʲʝʢʪʘ ʤʳ ʜʦʧʫʩʢʘʝʤ, ʠʩʧʦʣʴʟʫʷ 
ʧʨʠ ʨʘʜʠʦʣʦʢʘʮʠʠ ʟʦʥʜʠʨʫʶʱʠʝ ʠʤʧʫʣʴʩʳ ʤʠʢʨʦʩʝʢʫʥʜʥʦʡ (ʥʘʥʦʩʝʢʫʥʜʥʦʡ) 

ʜʣʠʪʝʣʴʥʦʩʪʠ? 

5. ʇʦʯʝʤʫ ʚ ʤʠʢʨʦʚʦʣʥʦʚʦʡ ʧʝʯʠ ʝʜʘ ʧʦʤʝʱʘʝʪʩʷ ʥʘ ʚʨʘʱʘʶʱʝʤʩʷ ʩʪʦʣʝ, ʘ ʚ 
ʦʙʳʯʥʦʡ ʧʝʯʠ ï ʥʝʪ?  
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6. ʇʦʯʝʤʫ ʥʘ ʵʢʨʘʥʝ ʨʘʜʠʦʣʦʢʘʪʦʨʘ ʯʝʣʦʚʝʢ ʙʫʜʝʪ ʥʝʦʪʣʠʯʠʤ ʦʪ ʤʝʰʢʘ ʩ 
ʛʨʷʟʥʳʤ ʙʝʣʴʸʤ? 

7. ʇʦʯʝʤʫ ʫʚʝʣʠʯʝʥʠʝ ʜʘʣʴʥʦʩʪʠ ʨʘʜʠʦʩʚʷʟʠ ʩ ʢʦʩʤʠʯʝʩʢʠʤʠ ʢʦʨʘʙʣʷʤʠ ʚ 2 ʨʘʟʘ 

ʪʨʝʙʫʝʪ ʫʚʝʣʠʯʝʥʠʝ ʤʦʱʥʦʩʪʠ ʧʝʨʝʜʘʪʯʠʢʘ ʚ 4 ʨʘʟʘ, ʘ ʫʚʝʣʠʯʝʥʠʝ ʜʘʣʴʥʦʩʪʠ 

ʨʘʜʠʦʣʦʢʘʪʦʨʘ ʚ 2 ʨʘʟʘ ʪʨʝʙʫʝʪ ʫʚʝʣʠʯʝʥʠʝ ʤʦʱʥʦʩʪʠ ʧʝʨʝʜʘʪʯʠʢʘ ʚ 16 ʨʘʟ? 

8. ʄʦʞʥʦ ʣʠ ʚʠʜʝʪʴ ʜʘʣʴʰʝ ʣʠʥʠʠ ʛʦʨʠʟʦʥʪʘ? 

9. ʄʦʞʥʦ ʣʠ ʩ ʧʦʤʦʱʴʶ ʉɺʏ-ʧʝʯʠ ʩʚʘʨʠʪʴ ʷʡʮʦ?  

10. ʄʥʦʛʠʝ ʩʯʠʪʘʶʪ, ʯʪʦ ʛʫʜʝʥʠʝ ʚʳʩʦʢʦʚʦʣʴʪʥʳʭ ʧʨʦʚʦʜʦʚ ʩʚʷʟʘʥʦ ʩ ʚʝʪʨʦʤ, 

ʜʨʫʛʠʝ ï ʩ ʢʦʨʦʥʥʳʤ ʨʘʟʨʷʜʦʤ, ʪʨʝʪʴʠ ï ʩ ʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ ɿʝʤʣʠ, ʯʝʪʚʝʨʪʳʝ 

ï ʩ ʤʘʛʥʠʪʥʳʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʧʨʦʚʦʜʦʚ. ɸ ʢʘʢ ʩʯʠʪʘʝʪʝ ʚʳ? 

II.  ɿʘʜʘʯʠ (ʙʣʠʮ): 

1. ʈʘʜʠʦʩʪʘʥʮʠʷ ʧʝʨʝʜʘʝʪ ʟʚʫʢʦʚʦʡ ʩʠʛʥʘʣ, ʯʘʩʪʦʪʘ ʢʦʪʦʨʦʛʦ 440 ɻʮ. ʆʧʨʝʜʝʣʠʪʝ 

ʯʠʩʣʦ ʢʦʣʝʙʘʥʠʡ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʳ, ʧʝʨʝʥʦʩʷʱʠʭ ʦʜʥʦ ʢʦʣʝʙʘʥʠʝ ʟʚʫʢʦʚʦʡ 

ʯʘʩʪʦʪʳ, ʝʩʣʠ ʧʝʨʝʜʘʪʯʠʢ ʨʘʙʦʪʘʝʪ ʥʘ ʚʦʣʥʝ ʜʣʠʥʦʡ 50 ʤ? 13636 

2. ʉ ʢʘʢʦʡ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʠʣʦʡ  ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʤʝʞʜʫ ʩʦʙʦʡ ʧʨʦʚʦʜʘ ʃʕʇ 

ʥʘ ʨʘʩʩʪʦʷʥʠʠ 1 ʤ ʧʨʠ ʘʤʧʣʠʪʫʜʝ ʩʠʣʳ ʪʦʢʘ ʚ ʧʨʦʚʦʜʘʭ 50 ɸ, ʝʩʣʠ 

ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʦʧʦʨʘʤʠ 50 ʤ.  ʉ ʢʘʢʦʡ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʠʣʦʡ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʵʪʠ ʧʨʦʚʦʜʘ ʩ ʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ ɿʝʤʣʠ? ʇʦʯʝʤʫ ʃʕʇ ʛʫʜʷʪ 

ʥʘ ʯʘʩʪʦʪʝ 100 ɻʮ? 15 ʤʅ. 0,125 ʅ 

III.  ʉʚʝʪʦʚʦʡ ʣʫʯ - ʣʠʥʠʷ, ʚʜʦʣʴ ʢʦʪʦʨʦʡ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʩʚʝʪʦʚʘʷ ʵʥʝʨʛʠʷ. 

ɻʝʦʤʝʪʨʠʯʝʩʢʘʷ ʦʧʪʠʢʘ ï ʥʘʫʢʘ ʦ ʩʚʝʪʦʚʳʭ ʣʫʯʘʭ! 

1. ʉʚʝʪʦʚʳʝ ʣʫʯʠ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʥʝʟʘʚʠʩʠʤʦ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. 

ʃʫʯ ʩʚʝʪʘ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʤʝʞʜʫ ʜʚʫʤʷ ʪʦʯʢʘʤʠ ʧʦ ʧʫʪʠ, ʥʘ ʧʨʦʭʦʞʜʝʥʠʝ 

ʢʦʪʦʨʦʛʦ ʦʥ ʟʘʪʨʘʯʠʚʘʝʪ ʤʠʥʠʤʘʣʴʥʦʝ ʚʨʝʤʷ. 

2. ɿʘʢʦʥ ʦʪʨʘʞʝʥʠʷ ʩʚʝʪʘ:   Ŭ = ɓ. 

3. ɿʘʢʦʥ ʧʨʝʣʦʤʣʝʥʠʷ ʩʚʝʪʘ: 
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4. ɿʘʢʦʥ ʧʨʷʤʦʣʠʥʝʡʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʚʝʪʘ.   

5. ʇʨʠʥʮʠʧ ʦʙʨʘʪʠʤʦʩʪʠ ʩʚʝʪʦʚʳʭ ʣʫʯʝʡ. 

ʇʨʠʤʝʥʝʥʠʝ ʟʘʢʦʥʦʚ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʦʧʪʠʢʠ. 

ʇʣʦʩʢʦʝ ʟʝʨʢʘʣʦ. 

IV.  ɿʘʜʘʯʠ (ʙʣʠʮ):  

1. ʇʘʣʢʘ, ʩʪʦʷʱʘʷ ʚʝʨʪʠʢʘʣʴʥʦ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʱʘʜʢʝ, ʦʩʚʝʱʘʝʤʦʡ 

ʩʦʣʥʝʯʥʳʤ ʩʚʝʪʦʤ, ʠʤʝʝʪ ʚʳʩʦʪʫ 1,2 ʤ ʠ ʦʪʙʨʘʩʳʚʘʝʪ ʪʝʥʴ ʜʣʠʥʦʡ 0,9 ʤ. ʇʘʣʢʫ 

ʥʘʯʠʥʘʶʪ ʤʝʜʣʝʥʥʦ ʥʘʢʣʦʥʷʪʴ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʦʪʙʨʘʩʳʚʘʝʤʦʡ ʝʶ ʪʝʥʠ ʪʘʢ, ʯʪʦ 

ʝʝ ʥʠʞʥʠʡ ʢʦʥʝʮ ʥʝ ʩʜʚʠʛʘʝʪʩʷ ʩ ʤʝʩʪʘ. ɼʣʠʥʘ ʪʝʥʠ ʧʨʠ ʵʪʦʤ ʜʦ ʦʧʨʝʜʝʣʝʥʥʦʛʦ 

ʤʦʤʝʥʪʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʘ ʧʦʪʦʤ ʥʘʯʠʥʘʝʪ ʫʤʝʥʴʰʘʪʴʩʷ. ʏʝʤʫ ʙʳʣʘ ʨʘʚʥʘ 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʜʣʠʥʘ ʪʝʥʠ ʦʪ ʧʘʣʢʠ? 1,5 ʤ 

2. ʊʨʝʙʫʝʪʩʷ ʦʩʚʝʪʠʪʴ ʜʥʦ ʢʦʣʦʜʮʘ, ʥʘʧʨʘʚʠʚ ʥʘ ʥʝʛʦ ʩʦʣʥʝʯʥʳʝ ʣʫʯʠ. ʂʘʢ ʥʘʜʦ 
ʨʘʩʧʦʣʦʞʠʪʴ ʧʣʦʩʢʦʝ ʟʝʨʢʘʣʦ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʟʝʤʣʝ, ʝʩʣʠ ʣʫʯʠ ʉʦʣʥʮʘ ʧʘʜʘʶʪ 

ʧʦʜ ʫʛʣʦʤ 60Á ʢ ʛʦʨʠʟʦʥʪʫ? 75
0
 ʢ ʛʦʨʠʟʦʥʪʫ 

3. ɺʟʨʳʚ ʊʫʥʛʫʩʩʢʦʛʦ ʤʝʪʝʦʨʠʪʘ ʥʘʙʣʶʜʘʣʩʷ ʥʘ ʛʦʨʠʟʦʥʪʝ ʚ ʛʦʨʦʜʝ ʂʠʨʝʥʩʢʝ ʚ 
350 ʢʤ ʦʪ ʤʝʩʪʘ ʚʟʨʳʚʘ. ʆʧʨʝʜʝʣʠʪʝ, ʥʘ ʢʘʢʦʡ ʚʳʩʦʪʝ ʧʨʦʠʟʦʰʝʣ ʚʟʨʳʚ. 9,6 ʢʤ 

4. ʅʘ ʜʥʝ ʨʫʯʴʷ ʣʝʞʠʪ ʢʘʤʝʰʝʢ. ʄʘʣʴʯʠʢ ʭʦʯʝʪ ʧʦʧʘʩʪʴ ʚ ʥʝʛʦ ʧʘʣʢʦʡ. 



50 

 

ʇʨʠʮʝʣʠʚʘʷʩʴ, ʤʘʣʴʯʠʢ ʜʝʨʞʠʪ ʧʘʣʢʫ ʚ ʚʦʟʜʫʭʝ ʧʦʜ ʫʛʣʦʤ 45
0
. ʅʘ ʢʘʢʦʤ 

ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʢʘʤʝʰʢʘ, ʚʦʪʢʥʝʪʩʷ ʧʘʣʢʘ ʚ ʜʥʦ ʨʫʯʴʷ, ʝʩʣʠ ʝʛʦ ʛʣʫʙʠʥʘ 12 ʩʤ? 

5. ʂʨʫʛʣʳʡ ʙʘʩʩʝʡʥ ʨʘʜʠʫʩʦʤ R = 5 ʤ ʟʘʣʠʪ ʜʦ ʢʨʘʝʚ ʚʦʜʦʡ. ʅʘʜ ʮʝʥʪʨʦʤ ʙʘʩʩʝʡʥʘ 

ʥʘ ʚʳʩʦʪʝ h1 = 3 ʤ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʳ ʚʠʩʠʪ ʣʘʤʧʘ. ʅʘ ʢʘʢʦʝ ʨʘʩʩʪʦʷʥʠʝ ʦʪ 

ʢʨʘʷ ʙʘʩʩʝʡʥʘ ʤʦʞʝʪ ʦʪʦʡʪʠ ʯʝʣʦʚʝʢ, ʨʦʩʪ ʢʦʪʦʨʦʛʦ h2 = 1,8 ʤ, ʯʪʦʙʳ ʚʩʝ ʝʱʸ 

ʚʠʜʝʪʴ ʦʪʨʘʞʝʥʠʝ ʣʘʤʧʳ ʚ ʚʦʜʝ. 3 ʤ 

6. ʉʢʦʨʦʩʪʴ ʩʚʝʪʘ ʚ ʚʝʱʝʩʪʚʝ ɸ ʚ  ʨʘʟ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʚʝʱʝʩʪʚʝ ɺ. ʅʝʢʦʪʦʨʳʡ 

ʣʫʯ ʩʚʝʪʘ ʧʨʦʰʝʣ ʯʝʨʝʟ ʚʝʱʝʩʪʚʦ ɸ ʢ ʛʨʘʥʠʮʝ ʨʘʟʜʝʣʘ ʚʝʱʝʩʪʚ ʠ, 

ʧʨʝʣʦʤʠʚʰʠʩʴ, ʧʦʧʘʣ ʚ ʚʝʱʝʩʪʚʦ ɺ. ʋʛʦʣ ʧʘʜʝʥʠʷ ʵʪʦʛʦ ʣʫʯʘ ʚ 2 ʨʘʟʘ ʙʦʣʴʰʝ 

ʫʛʣʘ ʧʨʝʣʦʤʣʝʥʠʷ. ʅʘʡʜʠʪʝ ʫʛʦʣ ʧʘʜʝʥʠʷ ʜʘʥʥʦʛʦ ʣʫʯʘ. 60
0 

ʆʣʠʤʧʠʘʜʘ.  

1. ʏʝʣʦʚʝʢ ʠʜʸʪ ʥʦʯʴʶ ʧʦ ʫʣʠʮʝ, ʦʩʚʝʱʸʥʥʦʡ ʬʦʥʘʨʷʤʠ. ɺ ʥʝʢʦʪʦʨʳʡ ʤʦʤʝʥʪ ʦʥ 

ʦʙʨʘʪʠʣ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʪʝʥʴ, ʢʦʪʦʨʫʶ ʦʥ ʦʪʙʨʘʩʳʚʘʝʪ ʧʝʨʝʜ ʩʦʙʦʡ, ʚ ʜʚʘ 

ʨʘʟʘ ʢʦʨʦʯʝ ʪʝʥʠ ʟʘ ʝʛʦ ʩʧʠʥʦʡ. ʇʨʦʡʜʷ 5 ʤʝʪʨʦʚ, ʦʥ ʟʘʤʝʪʠʣ, ʯʪʦ ʩʠʪʫʘʮʠʷ 

ʠʟʤʝʥʠʣʘʩʴ: ʪʝʧʝʨʴ ʪʝʥʴ ʟʘ ʩʧʠʥʦʡ ʚ ʜʚʘ ʨʘʟʘ ʢʦʨʦʯʝ ʪʝʥʠ ʧʝʨʝʜ ʥʠʤ. ʅʘ ʢʘʢʦʤ 

ʨʘʩʩʪʦʷʥʠʠ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʩʪʦʷʪ ʥʘ ʵʪʦʡ ʫʣʠʮʝ ʬʦʥʘʨʥʳʝ ʩʪʦʣʙʳ, ʝʩʣʠ ʚʩʝ ʦʥʠ 

ʦʜʠʥʘʢʦʚʦʡ ʚʳʩʦʪʳ? 15 ʤ 

2. ʂʘʢ ʚʝʣʠʢ ʮʝʥʪʨʘʣʴʥʳʡ ʫʛʦʣ ʰʘʨʦʚʦʛʦ ʩʝʛʤʝʥʪʘ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, 

ʦʩʚʝʱʘʝʤʦʛʦ ʃʫʥʦʡ ʚ ʧʦʣʥʦʣʫʥʠʠ? ʇʨʠʥʷʪʴ ʨʘʜʠʫʩ ɿʝʤʣʠ r, ʨʘʜʠʫʩ ʃʫʥʳ 

ʨʘʚʥʳʤ 0,273 r, ʘ ʚʟʘʠʤʥʦʝ ʨʘʩʩʪʦʷʥʠʝ L ɿʝʤʣʠ ʠ ʃʫʥʳ ʨʘʚʥʳʤ 60 r. 1,4
0
 ʠʣʠ 

4,6Ŀ10
-4
 ʩʪʝʨ 

3. ʇʘʨʘʣʣʝʣʴʥʳʡ ʧʫʯʦʢ ʩʚʝʪʦʚʳʭ ʣʫʯʝʡ ʨʘʜʠʫʩʘ r = 0,5 ʩʤ 

ʧʘʜʘʝʪ ʥʘ ʧʨʦʟʨʘʯʥʳʡ ʰʘʨ ʨʘʜʠʫʩʘ R = 10 ʩʤ. ʇʦʢʘʟʘʪʝʣʴ 

ʧʨʝʣʦʤʣʝʥʠʷ ʚʝʱʝʩʪʚʘ ʰʘʨʘ n = 2. ɿʘ ʰʘʨʦʤ ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ L = 20 ʩʤ ʦʪ ʥʝʛʦ ʨʘʩʧʦʣʦʞʝʥ ʵʢʨʘʥ, 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʡ ʣʫʯʫ. ʅʘʡʪʠ ʨʘʜʠʫʩ ʩʚʝʪʣʦʛʦ ʧʷʪʥʘ ʥʘ ʵʢʨʘʥʝ. 1 ʩʤ 

ɺʦʧʨʦʩʳ (ʙʣʠʮ): 

1. ʇʦʯʝʤʫ "ʧʨʦʚʦʜʘ" ʚ ʣʠʥʠʷʭ ʦʧʪʠʯʝʩʢʦʡ ʩʚʷʟʠ ʤʦʛʫʪ ʧʝʨʝʩʝʢʘʪʴʩʷ ʜʨʫʛ ʩ 
ʜʨʫʛʦʤ? 

2. ʇʦʯʝʤʫ ʪʝʥʴ ʦʪ ʥʦʛ ʯʝʣʦʚʝʢʘ ʥʘ ʟʝʤʣʝ ʨʝʟʢʦ ʦʯʝʨʯʝʥʘ, ʘ ʪʝʥʴ ʦʪ ʛʦʣʦʚʳ 

ʨʘʩʧʣʳʚʯʘʪʘ? 

3. ʇʦʯʝʤʫ ʥʝʨʦʚʥʦʩʪʠ ʜʦʨʦʛʠ ʜʥʝʤ ʚʠʜʥʳ ʭʫʞʝ, ʯʝʤ ʥʦʯʴʶ ʧʨʠ ʦʩʚʝʱʝʥʠʠ 
ʜʦʨʦʛʠ ʬʘʨʘʤʠ ʘʚʪʦʤʦʙʠʣʷ? 

4. ʏʝʣʦʚʝʢ, ʩʪʦʷʱʠʡ ʥʘ ʙʝʨʝʛʫ ʦʟʝʨʘ, ʚʠʜʠʪ ʥʘ ʛʣʘʜʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʳ 
ʠʟʦʙʨʘʞʝʥʠʝ ʉʦʣʥʮʘ. ʂʘʢ ʙʫʜʝʪ ʧʝʨʝʤʝʱʘʪʴʩʷ ʵʪʦ ʠʟʦʙʨʘʞʝʥʠʝ ʧʨʠ ʫʜʘʣʝʥʠʠ 

ʯʝʣʦʚʝʢʘ ʦʪ ʦʟʝʨʘ? 

5. ɿʘʭʦʜʷʱʝʝ ʉʦʣʥʮʝ ʦʩʚʝʱʘʝʪ ʨʝʰʝʪʯʘʪʫʶ ʦʛʨʘʜʫ. ʇʦʯʝʤʫ ʚ ʪʝʥʠ, 

ʦʪʙʨʘʩʳʚʘʝʤʦʡ ʨʝʰʝʪʢʦʡ ʥʘ ʩʪʝʥʫ, ʦʪʩʫʪʩʪʚʫʶʪ ʪʝʥʠ ʚʝʨʪʠʢʘʣʴʥʳʭ ʧʨʫʪʴʝʚ, 

ʪʦʛʜʘ ʢʘʢ ʪʝʥʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʦʪʯʝʪʣʠʚʦ ʚʠʜʥʳ? ʊʦʣʱʠʥʘ ʧʨʫʪʴʝʚ ʦʜʥʘ ʠ ʪʘ 

ʞʝ. 

6. ɽʩʣʠ ʥʘ ʣʠʩʪ ʙʝʣʦʡ ʙʫʤʘʛʠ ʧʦʧʘʜʘʝʪ ʨʘʩʪʠʪʝʣʴʥʦʝ ʤʘʩʣʦ, ʪʦ ʦʥʘ ʩʪʘʥʦʚʠʪʩʷ 
ʧʨʦʟʨʘʯʥʦʡ, ʪʘʢ ʯʪʦ ʯʝʨʝʟ ʥʝʝ ʤʦʞʥʦ ʜʘʞʝ ʧʨʦʯʝʩʪʴ ʪʝʢʩʪ, ʥʘʧʝʯʘʪʘʥʥʳʡ ʩ 

ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʣʠʩʪʘ. ʂʘʢ ʵʪʦ ʦʙʲʷʩʥʠʪʴ? 

7. ʇʦʯʝʤʫ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʨʝʢʠ ʠʣʠ ʦʟʝʨʘ ʧʨʦʪʠʚ ʉʦʣʥʮʘ ʚʠʜʥʘ ʩʚʝʨʢʘʶʱʘʷ 
ʜʦʨʦʞʢʘ? ʂʘʢ ʦʥʘ ʦʙʨʘʟʫʝʪʩʷ? ɹʫʜʝʪ ʣʠ ʥʘʙʣʶʜʘʪʴʩʷ ʷʚʣʝʥʠʝ ʧʨʠ ʠʜʝʘʣʴʥʦ 

3

L 
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ʩʧʦʢʦʡʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʳ? ʇʦʯʝʤʫ ʜʦʨʦʞʢʘ ʚʩʝʛʜʘ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ 

ʥʘʙʣʶʜʘʪʝʣʷ? 

8. ɿʠʤʦʡ, ʢʦʛʜʘ ʟʝʤʣʷ ʧʦʢʨʳʪʘ ʩʥʝʛʦʤ, ʣʫʥʥʳʝ ʥʦʯʠ ʙʳʚʘʶʪ ʩʚʝʪʣʝʝ, ʯʝʤ ʣʝʪʦʤ. 
ʇʦʯʝʤʫ? 

9. ʇʦʯʝʤʫ ʧʘʨʘʣʣʝʣʴʥʳʝ ʣʫʯʠ ʩʚʝʪʘ ʦʩʪʘʶʪʩʷ ʧʘʨʘʣʣʝʣʴʥʳʤʠ, ʧʨʦʡʜʷ ʦʛʨʦʤʥʳʝ 

ʨʘʩʩʪʦʷʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʥʘʤ ʚʠʜʝʪʴ ʦʪʜʝʣʴʥʳʝ ʟʚʝʟʜʳ?  

10. ʂʘʢʦʚʘ ʜʦʣʞʥʘ ʙʳʪʴ ʥʘʠʤʝʥʴʰʘʷ ʚʳʩʦʪʘ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʟʝʨʢʘʣʘ, ʯʪʦʙʳ 
ʯʝʣʦʚʝʢ ʚ ʥʝʤ ʤʦʛ ʚʠʜʝʪʴ ʩʚʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʚʦ ʚʝʩʴ ʨʦʩʪ, ʥʝ ʠʟʤʝʥʷʷ 

ʧʦʣʦʞʝʥʠʷ ʛʦʣʦʚʳ? 

11. ʇʨʠ ʩʠʣʴʥʦʡ ʦʙʣʘʯʥʦʩʪʠ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʩʚʝʪʣʳʝ ʠ ʪʝʤʥʳʝ ʣʫʯʠ, ʚʳʭʦʜʷʱʠʝ 
ʠʟ ʦʙʣʘʢʦʚ ʚʙʣʠʟʠ ʉʦʣʥʮʘ. ʂʘʢ ʦʥʠ ʚʦʟʥʠʢʘʶʪ? 

12. ʄʦʞʥʦ ʣʠ ʧʨʠ ʧʦʤʦʱʠ ʧʣʦʩʢʦʛʦ ʟʝʨʢʘʣʘ (ʩʠʩʪʝʤʳ ʧʣʦʩʢʠʭ ʟʝʨʢʘʣ) ʧʦʣʫʯʠʪʴ 
ʜʝʡʩʪʚʠʪʝʣʴʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʪʦʯʝʯʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʩʚʝʪʘ? 

13. ʇʦʯʝʤʫ ʠʥʦʛʜʘ ʥʦʯʴʶ ʟʠʤʦʡ ʥʘʜ ʫʣʠʯʥʳʤʠ ʬʦʥʘʨʷʤʠ ʚʠʜʥʳ ʚʝʨʪʠʢʘʣʴʥʳʝ 

ʩʚʝʪʦʚʳʝ ʩʪʦʣʙʳ? 

14. ʉʢʦʣʴʢʦ ʠʟʦʙʨʘʞʝʥʠʡ ʩʚʝʯʠ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʤʝʞʜʫ ʜʚʫʤʷ ʧʘʨʘʣʣʝʣʴʥʳʤʠ 
ʟʝʨʢʘʣʘʤʠ? ʇʦʯʝʤʫ ʦʥʠ ʚʦʟʥʠʢʘʶʪ? ʏʝʤ ʜʘʣʴʰʝ ʦʪ ʚʘʩ ʠʟʦʙʨʘʞʝʥʠʝ ʩʚʝʯʠ, 

ʪʝʤ ʦʥʦ ʙʦʣʝʝ ʪʫʩʢʣʦʝ. ʇʦʯʝʤʫ? 

15. ʏʝʣʦʚʝʢ ʨʘʟʛʣʷʜʳʚʘʝʪ ʩʚʦʝ ʠʟʦʙʨʘʞʝʥʠʝ, ʩʦʟʜʘʚʘʝʤʦʝ ʟʝʨʢʘʣʴʥʳʤ ʰʘʨʦʤ. ɻʜʝ 

ʥʘʭʦʜʠʪʩʷ ʝʛʦ ʠʟʦʙʨʘʞʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʮʝʥʪʨʘ ʰʘʨʘ? 

16. ʂʘʢ ʪʫʨʠʩʪ ʩ ʧʦʤʦʱʴʶ ʫʛʣʦʤʝʨʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʠ ʙʣʶʜʮʘ ʩ ʚʦʜʦʡ ʩʤʦʞʝʪ 
ʠʟʤʝʨʠʪʴ ʚʳʩʦʪʫ ʉʦʣʥʮʘ, ʝʩʣʠ ʛʦʨʠʟʦʥʪ ʟʘʢʨʳʪ ʛʦʨʥʳʤ ʭʨʝʙʪʦʤ? 

 

ɿʘʥʷʪʠʝ 17. ʇʦʣʥʦʝ ʦʪʨʘʞʝʥʠʝ ʩʚʝʪʘ. 

I. ɺʦʧʨʦʩʳ (ʙʣʠʮ): 

1. ʈʘʜʠʦʚʦʣʥʳ ʦʪʨʘʞʘʶʪʩʷ ʦʪ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʢʨʳʰʠ ʟʝʨʢʘʣʴʥʦ, ʘ ʩʚʝʪ ʧʨʠ 

ʦʪʨʘʞʝʥʠʠ ʦʪ ʵʪʦʡ ʞʝ ʢʨʳʰʠ ʩʠʣʴʥʦ ʨʘʩʩʝʠʚʘʝʪʩʷ. ʇʦʯʝʤʫ? 

2. ʇʦʯʝʤʫ ʥʦʯʴʶ ʣʫʞʘ ʥʘ ʜʦʨʦʛʝ ʢʘʞʝʪʩʷ ʚʦʜʠʪʝʣʶ ʪʝʤʥʳʤ ʧʷʪʥʦʤ ʥʘ ʩʚʝʪʣʦʤ 

ʬʦʥʝ? 

3. ʇʦʯʝʤʫ ʉʦʣʥʮʝ ʠ ʃʫʥʘ ʫ ʛʦʨʠʟʦʥʪʘ ʢʘʞʫʪʩʷ ʦʚʘʣʴʥʳʤʠ? 

4. ʆʜʥʘʞʜʳ, ʧʨʦʣʝʪʘʷ ʥʘʜ ʟʝʨʢʘʣʴʥʦ ʨʦʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʧʨʫʜʘ, ʂʘʨʣʩʦʥ 

ʦʙʨʘʪʠʣ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʝʛʦ ʩʢʦʨʦʩʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʫʜʘ ʚ ʪʦʯʥʦʩʪʠ 

ʨʘʚʥʘ ʝʛʦ ʩʢʦʨʦʩʪʠ ʫʜʘʣʝʥʠʷ ʦʪ ʩʚʦʝʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʚʦʜʝ. ʇʦʜ ʢʘʢʠʤ ʫʛʣʦʤ ʢ 

ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʫʜʘ ʣʝʪʝʣ ʂʘʨʣʩʦʥ? 

5. ʃʫʯ ʩʚʝʪʘ ʧʘʜʘʝʪ ʥʘ ʩʠʩʪʝʤʫ ʠʟ ʜʚʫʭ ʚʟʘʠʤʥʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʭ ʟʝʨʢʘʣ. ʋʛʦʣ 

ʧʘʜʝʥʠʷ ʥʘ ʧʣʦʩʢʦʩʪʴ ʧʝʨʚʦʛʦ ʟʝʨʢʘʣʘ ʩʦʩʪʘʚʣʷʝʪ 15
0
. ʂʘʢʦʚ ʫʛʦʣ ʦʪʨʘʞʝʥʠʷ 

ʣʫʯʘ ʦʪ ʚʪʦʨʦʛʦ ʟʝʨʢʘʣʘ? 

6. ʇʦʯʝʤʫ ʮʚʝʪ ʦʙʣʘʢʦʚ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ ʦʪ ʙʝʣʦʛʦ ʜʦ ʯʸʨʥʦʛʦ ʮʚʝʪʘ? 

7. ʅʘ ʧʣʦʩʢʦʝ ʟʝʨʢʘʣʦ, ʣʝʞʘʱʝʝ ʥʘ ʩʪʦʣʝ, ʧʦʩʪʘʚʣʝʥʘ ʰʘʭʤʘʪʥʘʷ ʬʠʛʫʨʘ. ɽʩʣʠ ʥʘ 

ʬʠʛʫʨʫ ʧʦʣʦʛʦ ʥʘʧʨʘʚʠʪʴ ʧʫʯʦʢ ʩʚʝʪʘ, ʪʦ ʥʘ ʩʪʝʥʝ (ʵʢʨʘʥʝ) ʧʦʷʚʠʪʩʷ ʜʚʦʡʥʘʷ 

ʪʝʥʴ ʬʠʛʫʨʳ ï ʧʨʷʤʘʷ ʠ ʧʝʨʝʚʝʨʥʫʪʘʷ. ʇʦʩʪʨʦʝʥʠʝʤ ʧʦʢʘʞʠʪʝ, ʧʦʯʝʤʫ 

ʦʙʨʘʟʫʝʪʩʷ ʪʘʢʘʷ ʪʝʥʴ. 

8. ʇʨʠ ʢʘʢʦʤ ʨʘʟʤʝʨʝ ʟʝʨʢʘʣʘ ʩʦʣʥʝʯʥʳʡ ʟʘʡʯʠʢ ʙʫʜʝʪ ʠʤʝʪʴ ʬʦʨʤʫ ʟʝʨʢʘʣʘ, ʘ 

ʧʨʠ ʢʘʢʦʤ ï ʬʦʨʤʫ ʜʠʩʢʘ ʉʦʣʥʮʘ? 

II.  ɿʘʜʘʯʠ (ʙʣʠʮ): 
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1. ʃʫʯ ʩʚʝʪʘ ʧʘʜʘʝʪ ʥʘ ʧʣʦʩʢʦʧʘʨʘʣʣʝʣʴʥʫʶ ʩʪʝʢʣʷʥʥʫʶ ʧʣʘʩʪʠʥʫ ʪʦʣʱʠʥʦʡ d = 2 

ʩʤ ʧʦʜ ʫʛʣʦʤ Ŭ = 30Á. ʂʘʢʦʚʦ ʨʘʩʩʪʦʷʥʠʝ a ʤʝʞʜʫ ʣʫʯʦʤ ɸ, ʧʨʦʰʝʜʰʠʤ 

ʧʣʘʩʪʠʥʫ ʙʝʟ ʦʪʨʘʞʝʥʠʷ, ʠ ʣʫʯʦʤ ɹ, ʧʨʝʪʝʨʧʝʚʰʠʤ ʜʚʫʢʨʘʪʥʦʝ ʦʪʨʘʞʝʥʠʝ ʦʪ ʝʝ 

ʛʨʘʥʝʡ? ʇʦʢʘʟʘʪʝʣʴ ʧʨʝʣʦʤʣʝʥʠʷ ʩʪʝʢʣʘ n = 1,5. ʆ ʪ ʚ ʝ ʪ. ʘ å 1,22 ʩʤ. 

2. ɼʚʘ ʧʣʦʩʢʠʭ ʟʝʨʢʘʣʘ ʦʙʨʘʟʫʶʪ ʜʚʫʛʨʘʥʥʳʡ ʫʛʦʣ Ŭ = 150Á. 

ʊʦʯʝʯʥʳʡ ʠʩʪʦʯʥʠʢ ʩʚʝʪʘ S ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʝ ʢ 

ʦʜʥʦʤʫ ʠʟ ʟʝʨʢʘʣ, ʚʦʩʩʪʘʥʦʚʣʝʥʥʦʤ ʚ ʪʦʯʢʝ A ʥʘ ʨʘʩʩʪʦʷʥʠʠ h = 10 

ʩʤ ʦʪ ʟʝʨʢʘʣʘ. ʂʘʢʦʚʦ ʨʘʩʩʪʦʷʥʠʝ l ʤʝʞʜʫ ʠʟʦʙʨʘʞʝʥʠʷʤʠ 

ʠʩʪʦʯʥʠʢʘ ʚ ʟʝʨʢʘʣʘʭ? 10 ʩʤ 
3. ʌʦʪʦʛʨʘʬʠʨʦʚʘʪʴ ʪʠʛʨʘ ʩ ʨʘʩʩʪʦʷʥʠʷ ʤʝʥʝʝ 20 ʤʝʪʨʦʚ ʦʧʘʩʥʦ. ʂʘʢʦʡ ʨʘʟʤʝʨ 

ʜʦʣʞʥʘ ʠʤʝʪʴ ʢʘʤʝʨʘ-ʦʙʩʢʫʨʘ ʩ ʦʪʚʝʨʩʪʠʝʤ ʜʠʘʤʝʪʨʦʤ 1 ʤʤ, ʯʪʦʙʳ ʪʠʛʨ ʥʘ 

ʬʦʪʦʛʨʘʬʠʠ ʙʳʣ ʧʦʣʦʩʘʪʳʤ? ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʧʦʣʦʩʘʤʠ ʥʘ ʰʢʫʨʝ ʪʠʛʨʘ ʨʘʚʥʦ 

20 ʩʤ. 10 ʩʤ 

III.  ʇʨʦʭʦʞʜʝʥʠʝ ʩʚʝʪʦʚʦʛʦ ʣʫʯʘ ʠʟ ʦʧʪʠʯʝʩʢʠ ʤʝʥʝʝ ʧʣʦʪʥʦʡ ʩʨʝʜʳ, ʚ 

ʦʧʪʠʯʝʩʢʠ ʙʦʣʝʝ ʧʣʦʪʥʫʶ ʩʨʝʜʫ: n2 > n1, sinŬ > sinɔ, Ŭ > ɔ. 

ʇʘʜʝʥʠʝ ʥʘ ʛʨʘʥʠʮʫ ʨʘʟʜʝʣʘ ʨʘʩʩʝʷʥʥʦʛʦ ʩʚʝʪʘ. 

ʇʨʦʭʦʞʜʝʥʠʝ ʩʚʝʪʦʚʦʛʦ ʣʫʯʘ ʠʟ ʦʧʪʠʯʝʩʢʠ ʙʦʣʝʝ ʧʣʦʪʥʦʡ 

ʩʨʝʜʳ ʚ ʦʧʪʠʯʝʩʢʠ ʤʝʥʝʝ ʧʣʦʪʥʫʶ ʩʨʝʜʫ: n1 > n2, sinŬ <  

sinɔ, ɔ > Ŭ. ɽʩʣʠ ʩʚʝʪʦʚʦʡ ʣʫʯ ʧʝʨʝʭʦʜʠʪ ʠʟ ʦʧʪʠʯʝʩʢʠ 

ʙʦʣʝʝ ʧʣʦʪʥʦʡ ʩʨʝʜʳ ʚ ʦʧʪʠʯʝʩʢʠ ʤʝʥʝʝ ʧʣʦʪʥʫʶ ʩʨʝʜʫ, 

ʪʦ ʦʥ ʦʪʢʣʦʥʷʝʪʩʷ ʦʪ ʧʝʨʧʝʥʜʠʢʫʣʷʨʘ ʢ ʛʨʘʥʠʮʝ ʨʘʟʜʝʣʘ ʜʚʫʭ ʩʨʝʜ, 

ʚʦʩʩʪʘʥʦʚʣʝʥʥʦʛʦ ʠʟ ʪʦʯʢʠ ʧʘʜʝʥʠʷ ʣʫʯʘ. ʇʨʠ ʥʝʢʦʪʦʨʦʤ ʫʛʣʝ ʧʘʜʝʥʠʷ, 

ʥʘʟʳʚʘʝʤʦʤ ʧʨʝʜʝʣʴʥʳʤ,  ʩʚʝʪ ʚʦ ʚʪʦʨʫʶ ʩʨʝʜʫ ʥʝ ʧʨʦʭʦʜʠʪ: sinŬʧʨʝʜ = n21.  

ʇʦʣʥʦʝ ʚʥʫʪʨʝʥʥʝʝ ʦʪʨʘʞʝʥʠʝ. ʇʨʝʜʝʣʴʥʳʡ ʫʛʦʣ ʧʦʣʥʦʛʦ ʚʥʫʪʨʝʥʥʝʛʦ 

ʦʪʨʘʞʝʥʠʷ ʧʨʠ ʧʝʨʝʭʦʜʝ ʩʚʝʪʘ ʠʟ ʩʪʝʢʣʘ ʚ ʚʦʟʜʫʭ. 

ʇʨʠʤʝʨʳ ʧʦʣʥʦʛʦ ʚʥʫʪʨʝʥʥʝʛʦ ʦʪʨʘʞʝʥʠʷ: ʬʦʥʘʨʴ ʥʘ ʜʥʝ ʨʝʢʠ, ʢʨʠʩʪʘʣʣʳ, 

ʦʙʦʨʦʪʥʘʷ ʧʨʠʟʤʘ (ʜʝʤʦʥʩʪʨʘʮʠʷ), ʦʧʪʠʯʝʩʢʦʝ ʚʦʣʦʢʥʦ (ʜʝʤʦʥʩʪʨʘʮʠʷ).  

ʄʠʨʘʞ ï ʷʚʣʝʥʠʝ ʧʦʣʥʦʛʦ ʦʪʨʘʞʝʥʠʷ ʩʚʝʪʘ ʦʪ ʩʣʦʠʩʪʦ-ʥʝʦʜʥʦʨʦʜʥʦʡ ʩʨʝʜʳ ʩ 

ʧʝʨʝʤʝʥʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʧʨʝʣʦʤʣʝʥʠʷ. ʇʨʠʤʝʨ: "ʣʫʞʠ" ʥʘ ʩʫʭʦʤ ʥʘʛʨʝʪʦʤ 

ʘʩʬʘʣʴʪʝ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʤʠʨʘʞʘ ʩ ʧʦʤʦʱʴʶ ʦʢʦʥʥʦʛʦ ʩʪʝʢʣʘ ʩ ʜʝʬʝʢʪʘʤʠ 

(ʥʝʦʜʥʦʨʦʜʥʦʩʪʷʤʠ). 

ʍʦʜ ʣʫʯʝʡ ʚ ʪʨʝʫʛʦʣʴʥʦʡ ʧʨʠʟʤʝ: n=
1

1

sin

sin

b

a
;  

n

1

sin

sin

2

2 =
b

a
;         

                                                                     ɓ1 + Ŭ2 = ű.  

IV.  ɿʘʜʘʯʠ (ʙʣʠʮ):  

1. ʊʦʯʝʯʥʳʡ ʠʩʪʦʯʥʠʢ ʩʚʝʪʘ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʜʥʝ ʚʦʜʦʝʤʘ ʛʣʫʙʠʥʦʡ h = 0,6 ʤ. 

ʇʨʝʣʦʤʣʝʥʥʳʡ ʣʫʯ, ʚʳʰʝʜʰʠʡ ʚ ʚʦʟʜʫʭ ʚ ʥʝʢʦʪʦʨʦʡ ʪʦʯʢʝ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʳ, 

ʦʢʘʟʘʣʩʷ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʤ ʣʫʯʫ, ʦʪʨʘʞʝʥʥʦʤʫ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʳ ʦʙʨʘʪʥʦ ʚ 

ʚʦʜʫ. ʅʘ ʢʘʢʦʤ ʨʘʩʩʪʦʷʥʠʠ L ʦʪ ʠʩʪʦʯʥʠʢʘ ʥʘ ʜʥʝ ʚʦʜʦʝʤʘ ʜʦʩʪʠʛʥʝʪ ʜʥʘ 

ʦʪʨʘʞʝʥʥʳʡ ʣʫʯ? ʇʦʢʘʟʘʪʝʣʴ ʧʨʝʣʦʤʣʝʥʠʷ ʚʦʜʳ ʧʨʠʥʷʪʴ ʨʘʚʥʳʤ n = 4/3. 0,9 ʤ. 

2. ʉʚʝʪʦʚʦʜ (ʜʣʠʥʥʘʷ ʪʦʥʢʘʷ ʥʠʪʴ) ʠʟʛʦʪʦʚʣʝʥ ʠʟ 

ʧʨʦʟʨʘʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩ ʧʦʢʘʟʘʪʝʣʝʤ 

ʧʨʝʣʦʤʣʝʥʠʷ 1,2. ʆʜʠʥ ʠʟ ʪʦʨʮʦʚ ʩʚʝʪʦʚʦʜʘ 

ʧʨʠʞʘʪ ʢ ʠʩʪʦʯʥʠʢʫ ʨʘʩʩʝʷʥʥʦʛʦ ʩʚʝʪʘ, ʜʨʫʛʦʡ 

S 

h 
Ŭ 

A 

ɔ 

I 

II 

Ŭ 

ű 
ɓ2 

ɓ1 

Ŭ1 

Ŭ2 
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ʪʦʨʝʮ ʨʘʟʤʝʱʝʥ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 5 ʩʤ ʦʪ ʵʢʨʘʥʘ. ʅʘʡʪʠ ʜʠʘʤʝʪʨ ʩʚʝʪʦʚʦʛʦ ʧʷʪʥʘ 

ʥʘ ʵʢʨʘʥʝ. 8,9 ʩʤ 

3. ʃʫʯ ʩʚʝʪʘ ʧʘʜʘʝʪ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʢ ʛʨʘʥʠ ʧʨʠʟʤʳ, ʫ ʢʦʪʦʨʦʡ ʧʨʝʣʦʤʣʷʶʱʠʡ 

ʫʛʦʣ  ű = 30Á. ʋʛʦʣ ʦʪʢʣʦʥʝʥʠʷ ʣʫʯʘ, ʚʳʰʝʜʰʝʛʦ ʠʟ ʧʨʠʟʤʳ, ʦʪ 

ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ɗ = 27Á. ʆʧʨʝʜʝʣʠʪʴ ʧʦʢʘʟʘʪʝʣʴ 

ʧʨʝʣʦʤʣʝʥʠʷ n ʩʪʝʢʣʘ ʧʨʠʟʤʳ. 1,68 

ʆʣʠʤʧʠʘʜʘ.  

1. ʋʟʢʠʡ ʧʫʯʦʢ ʩʚʝʪʘ ʧʘʜʘʝʪ ʧʦʜ ʫʛʣʦʤ Ŭ = 40 
ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ  

ʧʣʦʩʢʦʧʘʨʘʣʣʝʣʴʥʦʡ ʧʣʘʩʪʠʥʳ, ʩʢʣʝʝʥʥʦʡ ʠʟ ʜʚʫʭ ʧʣʦʪʥʦ 

ʧʨʠʞʘʪʳʭ ʢʣʠʥʴʝʚ ʩ ʫʛʣʦʤ ʧʨʠ ʚʝʨʰʠʥʝ ű = 3
0
. ʈʘʟʥʦʩʪʴ 

ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʝʣʦʤʣʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʢʣʠʥʴʝʚ ȹn = n2 - n1 = 

0,5. ʇʦʜ ʢʘʢʠʤ ʫʛʣʦʤ ʢ ʧʝʨʚʦʥʘʯʘʣʴʥʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ 

ʚʳʡʜʝʪ ʧʫʯʦʢ ʠʟ ʧʣʘʩʪʠʥʳ? 1,5
0 

2. ʅʘ ʩʪʝʢʣʷʥʥʳʡ ʢʣʠʥ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʕ ʝʛʦ ʛʨʘʥʠ ʧʘʜʘʝʪ 
ʪʦʥʢʠʡ ʣʫʯ ʩʚʝʪʘ. ʇʦʢʘʟʘʪʝʣʴ ʧʨʝʣʦʤʣʝʥʠʷ ʩʪʝʢʣʘ ὲ = 1,41, 

ʫʛʦʣ ʧʨʠ ʚʝʨʰʠʥʝ  = 10Á. ʉʢʦʣʴʢʦ ʩʚʝʪʣʳʭ ʧʷʪʝʥ ʙʫʜʝʪ ʚʠʜʥʦ ʥʘ ʵʢʨʘʥʝ, 

ʧʦʩʪʘʚʣʝʥʥʦʤ ʟʘ ʢʣʠʥʦʤ?  2
 

3. ɺ ʘʢʚʘʨʠʫʤ ʚ ʬʦʨʤʝ ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ ʧʘʨʘʣʣʝʣʝʧʠʧʝʜʘ, ʟʘʧʦʣʥʝʥʥʳʡ 

ʞʠʜʢʦʩʪʴʶ ʩ ʧʦʢʘʟʘʪʝʣʝʤ ʧʨʝʣʦʤʣʝʥʠʷ  n = 1,2,  ʧʦʤʝʩʪʠʣʠ ʪʦʥʢʠʡ ʩʪʝʢʣʷʥʥʳʡ 

ʢʣʠʥ ʩ ʧʦʢʘʟʘʪʝʣʝʤ ʧʨʝʣʦʤʣʝʥʠʷ nc = 1,7, ʠ ʫʛʣʦʤ ʧʨʠ ʚʝʨʰʠʥʝ Ŭ = 0,2 ʨʘʜ. 

ʉʥʘʨʫʞʠ ʚ ʘʢʚʘʨʠʫʤ ʧʫʩʪʠʣʠ ʣʫʯ ʣʘʟʝʨʘ, ʢʦʪʦʨʳʡ ʧʨʦʰʝʣ ʩʢʚʦʟʴ ʢʣʠʥ ʠ ʚʳʰʝʣ 

ʩ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʡ ʩʪʦʨʦʥʳ ʘʢʚʘʨʠʫʤʘ. ʅʘʡʜʠʪʝ 

ʫʛʦʣ ʦʪʢʣʦʥʝʥʠʷ ŭ ʩʚʝʪʦʚʳʭ ʣʫʯʝʡ, ʧʨʦʰʝʜʰʠʭ 

ʯʝʨʝʟ ʘʢʚʘʨʠʫʤ. )
1

(2)1(
21

21
21

n

n
n

-
+-= aad ɺʨʦʜʝ 0,2

 

ɺʦʧʨʦʩʳ (ʙʣʠʮ): 

1. ʏʝʣʦʚʝʢ ʩʪʦʠʪ ʧʦ ʧʦʷʩ ʚ ʚʦʜʝ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ 

ʜʥʝ ʙʘʩʩʝʡʥʘ. ʇʦʯʝʤʫ ʝʤʫ ʢʘʞʝʪʩʷ, ʯʪʦ ʦʥ ʩʪʦʠʪ ʚ ʫʛʣʫʙʣʝʥʠʠ? 

2. ʏʝʤ ʦʪʣʠʯʘʝʪʩʷ ʦʪʨʘʞʝʥʠʝ ʩʚʝʪʘ ʦʪ ʷʚʣʝʥʠʷ ʧʦʣʥʦʛʦ ʚʥʫʪʨʝʥʥʝʛʦ ʦʪʨʘʞʝʥʠʷ? 

3. ʇʦʯʝʤʫ ʦʙʥʘʨʫʞʝʥʠʝ ʧʦʜʚʦʜʥʳʭ ʣʦʜʦʢ ʠʣʠ ʙʦʣʴʰʠʭ ʢʦʩʷʢʦʚ ʨʳʙʳ ʫʜʦʙʥʦ 

ʧʨʦʠʟʚʦʜʠʪʴ ʩ ʩʘʤʦʣʸʪʘ? 

4. ɽʩʣʠ ʚ ʪʦʥʢʠʡ ʩʪʘʢʘʥ ʥʘʣʠʪʴ ʧʨʠʤʝʨʥʦ ʜʦ ʧʦʣʦʚʠʥʳ ʚʦʜʳ ʠ ʧʦʩʤʦʪʨʝʪʴ ʥʘ ʥʝʝ 

ʩʥʠʟʫ, ʪʦ ʚʦʜʘ ʚʘʤ ʧʦʢʘʞʝʪʩʷ ʙʣʝʩʪʷʱʝʡ, ʧʦʭʦʞʝʡ ʥʘ ʨʪʫʪʴ. ʇʦʯʝʤʫ? 

5. ɺ ʫʪʨʝʥʥʠʝ ʠ ʧʨʝʜʚʝʯʝʨʥʠʝ ʯʘʩʳ ʦʪʨʘʞʝʥʠʝ ʉʦʣʥʮʘ ʚ ʩʧʦʢʦʡʥʦʡ ʚʦʜʝ ʩʣʝʧʠʪ 

ʛʣʘʟʘ, ʘ ʚ ʧʦʣʜʝʥʴ ʝʛʦ ʤʦʞʥʦ ʨʘʩʩʤʦʪʨʝʪʴ, ʥʝ ʞʤʫʨʷʩʴ. ʇʦʯʝʤʫ? 

6. ɽʩʣʠ ʚʦʜʘ ʧʨʦʟʨʘʯʥʘʷ, ʪʦ ʧʦʯʝʤʫ ʦʜʝʞʜʘ, ʧʦʧʘʚʰʘʷ ʧʦʜ ʥʝʝ ʠ ʥʘʤʦʢʰʘʷ, 

ʩʪʘʥʦʚʠʪʩʷ ʪʝʤʥʝʝ? 

7. ɺʦʟʜʫʭ ʧʨʦʟʨʘʯʝʥ ʜʣʷ ʩʚʝʪʘ, ʚʦʜʘ ʪʘʢʞʝ. ɸ ʧʝʥʘ - ʧʫʟʳʨʠ ʚʦʜʳ, ʥʘʧʦʣʥʝʥʥʳʝ 

ʚʦʟʜʫʭʦʤ, - ʥʝʧʨʦʟʨʘʯʥʘ. ʇʦʯʝʤʫ? 

8. ʇʦʯʝʤʫ ʚ ʟʘʤʝʨʟʰʝʡ ʣʫʞʝ ʪʝ ʦʙʣʘʩʪʠ, ʛʜʝ ʧʦʜʦ ʣʴʜʦʤ ʦʙʨʘʟʦʚʘʣʘʩʴ ʧʨʦʩʣʦʡʢʘ 

ʚʦʟʜʫʭʘ, ʢʘʞʫʪʩʷ ʩʝʨʝʙʨʠʩʪʳʤʠ? 

9. ʊʘʢʦʡ ʚʳʩʦʢʠʡ ʧʦʢʘʟʘʪʝʣʴ, ʘ ʟʥʘʯʠʪ ʠ ʤʘʣʳʡ ʧʨʝʜʝʣʴʥʳʡ ʫʛʦʣ ʧʦʣʥʦʛʦ 

ʦʪʨʘʞʝʥʠʷ, ʧʨʠʜʘʸʪ ʦʛʨʘʥʸʥʥʦʤʫ ʘʣʤʘʟʫ ʩʠʣʴʥʳʡ ʙʣʝʩʢ ʠ ʠʛʨʫ ʩʚʝʪʘ. 

ʆʙʲʷʩʥʠʪʝ. 

10. ʄʝʞʜʫ ʩʚʝʪʷʱʝʡʩʷ ʪʦʯʢʦʡ ʠ ʛʣʘʟʦʤ ʧʦʤʝʱʘʝʪʩʷ ʧʣʦʩʢʦʧʘʨʘʣʣʝʣʴʥʘʷ 
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ʩʪʝʢʣʷʥʥʘʷ ʧʣʘʩʪʠʥʢʘ. ʅʘʡʜʠʪʝ ʧʦʩʪʨʦʝʥʠʝʤ ʢʘʞʫʱʝʝʩʷ ʧʦʣʦʞʝʥʠʝ ʪʦʯʢʠ. 

11. ɺ ʞʘʨʢʫʶ ʙʝʟʚʝʪʨʝʥʥʫʶ ʧʦʛʦʜʫ ʥʘʜ ʤʦʨʝʤ-ʦʢʝʘʥʦʤ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʧʘʨʷʱʠʝ 

ʪʘʥʢʝʨʳ. ɺʦʟʤʦʞʥʦ ʣʠ ʪʘʢʦʝ? 

ʈʘʟʥʦʝ 

1. ʂʦʤʥʘʪʘ ʠʤʝʝʪ ʜʣʠʥʫ 4 ʤ ʠ ʚʳʩʦʪʫ 3 ʤ. ʅʘ ʦʜʥʦʡ ʩʪʝʥʝ ʢʦʤʥʘʪʳ ʚʝʨʪʠʢʘʣʴʥʦ 

ʚʠʩʠʪ ʟʝʨʢʘʣʦ. ʏʝʣʦʚʝʢ ʩʪʦʠʪ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 1 ʤ ʦʪ ʟʝʨʢʘʣʘ ʣʠʮʦʤ ʢ ʟʝʨʢʘʣʫ. 

ʂʘʢʦʡ ʜʦʣʞʥʘ ʙʳʪʴ ʤʠʥʠʤʘʣʴʥʘʷ ʚʳʩʦʪʘ ʟʝʨʢʘʣʘ, ʯʪʦʙʳ ʯʝʣʦʚʝʢ ʤʦʛ ʚʠʜʝʪʴ 

ʥʘʭʦʜʷʱʫʶʩʷ ʟʘ ʝʛʦ ʩʧʠʥʦʡ ʩʪʝʥʫ ʚ ʧʦʣʥʫʶ ʚʳʩʦʪʫ (ʦʪ ʧʦʣʘ ʜʦ ʧʦʪʦʣʢʘ)? 0,6 ʤ 

ʆʣʠʤʧʠʘʜʘ.  

 

ɿʘʥʷʪʠʝ 18. ʃʠʥʟʘ. 

I. ɺʦʧʨʦʩʳ (ʙʣʠʮ): 

1. ʅʘ ʜʥʝ ʚʦʜʦʝʤʘ ʥʘʭʦʜʠʪʩʷ ʪʦʯʝʯʥʳʡ ʠʩʪʦʯʥʠʢ ʩʚʝʪʘ. ɺʦ ʩʢʦʣʴʢʦ ʨʘʟ 

ʤʘʢʩʠʤʘʣʴʥʦʝ ʚʨʝʤʷ, ʥʝʦʙʭʦʜʠʤʦʝ ʣʫʯʫ ʩʚʝʪʘ, ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʚʳʡʪʠ ʠʟ ʚʦʜʳ, 

ʙʦʣʴʰʝ ʤʠʥʠʤʘʣʴʥʦʛʦ? 

2. ʇʦʯʝʤʫ ʨʘʟʦʛʨʝʪʘʷ ʜʦʨʦʛʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʘʤ ʢʘʢ ʙʳ ʟʝʨʢʘʣʦʤ, ʦʪʨʘʞʘʶʱʠʤ 

ʛʦʣʫʙʦʝ ʥʝʙʦ? 

3. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʰʝʨʩʪʴ ʙʝʣʦʛʦ ʤʝʜʚʝʜʷ ʩʦʩʪʦʠʪ ʠʟ ʧʨʦʟʨʘʯʥʳʭ ʧʦʣʳʭ ʚʦʣʦʩ, 

ʟʘʧʦʣʥʝʥʥʳʭ ʚʦʟʜʫʭʦʤ. ʇʦʯʝʤʫ ʞʝ ʤʝʜʚʝʜʴ ʙʝʣʳʡ? 

4. ʅʘ ʜʥʝ ʚʦʜʦʝʤʘ ʥʘʭʦʜʠʪʩʷ ʪʦʯʝʯʥʳʡ ʠʩʪʦʯʥʠʢ ʩʚʝʪʘ. ɺʦ ʩʢʦʣʴʢʦ ʨʘʟ 

ʤʘʢʩʠʤʘʣʴʥʦʝ ʚʨʝʤʷ, ʥʝʦʙʭʦʜʠʤʦʝ ʣʫʯʫ ʩʚʝʪʘ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʚʳʡʪʠ ʠʟ ʚʦʜʳ, 

ʙʦʣʴʰʝ ʤʠʥʠʤʘʣʴʥʦʛʦ. 1,52 

5. ʇʦʯʝʤʫ ʧʝʥʘ ʥʝʧʨʦʟʨʘʯʥʘʷ, ʭʦʪʷ ʧʦʣʫʯʘʝʪʩʷ ʠʟ ʧʨʦʟʨʘʯʥʦʡ ʚʦʜʳ?  

6. ɿʘʯʝʤ ʩʪʸʢʣʘ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʬʘʨ ʜʝʣʘʶʪ ʨʠʬʣʸʥʳʤʠ, ʘ ʥʝ ʛʣʘʜʢʠʤʠ? 

7. ʇʦʯʝʤʫ ʧʝʥʘ ʥʘ ʣʠʤʦʥʘʜʝ ʙʝʣʘʷ, ʘ ʥʝ ʷʥʪʘʨʥʘʷ ʠ ʥʝ ʪʝʤʥʘʷ, ʢʘʢ ʥʘʧʠʪʦʢ ʚ 

ʢʨʫʞʢʝ? 

8. ʂʘʢʘʷ ʢʘʨʪʠʥʘ ʦʪʢʨʦʝʪʩʷ ʧʣʦʚʮʫ, ʢʦʪʦʨʳʡ ʥʳʨʥʫʣ ʙʝʟ ʤʘʩʢʠ ʧʦʜ ʚʦʜʫ ʠ 

ʩʤʦʪʨʠʪ ʚʚʝʨʭ ʯʝʨʝʟ ʩʧʦʢʦʡʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʧʨʫʜʘ? 

9. ʇʦʯʝʤʫ ʟʠʤʦʡ ʚʦ ʚʨʝʤʷ ʪʫʤʘʥʘ ʚʠʜʠʤʦʩʪʴ ʟʘʤʝʪʥʦ ʫʣʫʯʰʘʝʪʩʷ, ʢʦʛʜʘ 

ʥʘʯʠʥʘʝʪ ʠʜʪʠ ʩʥʝʛ? ʇʨʠ ʢʘʢʠʭ ʫʩʣʦʚʠʷʭ ʚʦʟʤʦʞʥʦ ʥʘʙʣʶʜʝʥʠʝ ʧʦʣʥʦʛʦ 

ʚʥʫʪʨʝʥʥʝʛʦ ʦʪʨʘʞʝʥʠʷ? 

10. ʉ ʧʦʛʨʫʞʝʥʥʦʡ ʧʦʜʚʦʜʥʦʡ ʣʦʜʢʠ ʥʘʙʣʶʜʘʶʪ ʟʘ ʧʨʦʣʝʪʘʶʱʠʤ ʥʘʜ ʥʝʡ 

ʩʘʤʦʣʝʪʦʤ. ɺʦ ʩʢʦʣʴʢʦ ʨʘʟ ʢʘʞʫʱʘʷʩʷ ʚʳʩʦʪʘ ʩʘʤʦʣʝʪʘ ʙʦʣʴʰʝ ʠʩʪʠʥʥʦʡ? ɸ 

ʢʘʞʫʱʘʷʩʷ ʩʢʦʨʦʩʪʴ? 

11. ʇʦʯʝʤʫ ʤʦʢʨʳʡ ʘʩʬʘʣʴʪ ʪʝʤʥʝʝ ʩʫʭʦʛʦ?  

12. ʇʦʯʝʤʫ ʛʨʘʜ, ʦʙʨʘʟʦʚʘʚʰʠʡʩʷ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʦʙʣʘʢʘ, ʪʝʤʥʳʡ, ʘ 

ʦʙʨʘʟʦʚʘʚʰʠʡʩʷ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ï ʩʚʝʪʣʳʡ? 

II.  ɿʘʜʘʯʠ (ʙʣʠʮ): 

1. ʅʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʳ ʧʣʘʚʘʝʪ ʥʝʧʨʦʟʨʘʯʥʳʡ ʰʘʨ ʨʘʜʠʫʩʦʤ R = 1 ʤ, ʥʘʧʦʣʦʚʠʥʫ 

ʧʦʛʨʫʞʝʥʥʳʡ ʚ ʚʦʜʫ. ʅʘ ʢʘʢʦʡ ʤʘʢʩʠʤʘʣʴʥʦʡ ʛʣʫʙʠʥʝ Hmax ʥʫʞʥʦ ʧʦʤʝʩʪʠʪʴ 

ʧʦʜ ʮʝʥʪʨʦʤ ʰʘʨʘ ʪʦʯʝʯʥʳʡ ʠʩʪʦʯʥʠʢ ʩʚʝʪʘ, ʯʪʦʙʳ ʥʠ ʦʜʠʥ ʩʚʝʪʦʚʦʡ ʣʫʯ ʥʝ 

ʧʨʦʰʝʣ ʚ ʚʦʟʜʫʭ? ʇʦʢʘʟʘʪʝʣʴ ʧʨʝʣʦʤʣʝʥʠʷ ʚʦʜʳ n = 1,33. ʆʪʚʝʪ. Hmax = 1,33 ʤ. 

2. ʅʘ ʧʦʚʝʨʭʥʦʩʪʠ ʦʟʝʨʘ, ʠʤʝʶʱʝʛʦ ʛʣʫʙʠʥʫ ʅ = 2 ʤ, ʥʘʭʦʜʠʪʩʷ ʢʨʫʛʣʳʡ ʧʣʦʪ 

ʨʘʜʠʫʩʦʤ R = 8 ʤ. ʅʘʡʜʠʪʝ ʨʘʜʠʫʩ ʧʦʣʥʦʡ ʪʝʥʠ ʦʪ ʧʣʦʪʘ ʥʘ ʜʥʝ ʦʟʝʨʘ ʧʨʠ 

ʦʩʚʝʱʝʥʠʠ ʨʘʩʩʝʷʥʥʳʤ ʩʚʝʪʦʤ. 5,7 ʤ 
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3. ʃʫʯ ʩʚʝʪʘ ʧʘʜʘʝʪ ʥʦʨʤʘʣʴʥʦ ʥʘ ʧʝʨʝʜʥʶʶ ʛʨʘʥʴ ʧʨʠʟʤʳ, ʢʘʢ ʧʦʢʘʟʘʥʦ 

ʥʘ ʨʠʩʫʥʢʝ. ʇʨʝʣʦʤʣʷʶʱʠʡ ʫʛʦʣ ʧʨʠʟʤʳ ʩʦʩʪʘʚʣʷʝʪ Ŭ = 30Á. ʂʘʢʠʤ 

ʜʦʣʞʝʥ ʙʳʪʴ ʧʦʢʘʟʘʪʝʣʴ ʧʨʝʣʦʤʣʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʧʨʠʟʤʳ n, ʜʣʷ ʪʦʛʦ 

ʯʪʦʙʳ ʫʛʦʣ ʦʪʢʣʦʥʝʥʠʷ ʣʫʯʘ ʧʨʠʟʤʦʡ ʙʳʣ ʨʘʚʝʥ Ŭ?  n å 1,73. 

4.  ʂʘʞʫʱʘʷʩʷ ʛʣʫʙʠʥʘ ʚʦʜʦʝʤʘ ʪʨʠ ʤʝʪʨʘ. ʂʘʢʦʚʘ ʝʛʦ ʠʩʪʠʥʥʘʷ 

ʛʣʫʙʠʥʘ?  

5. ʃʫʯ ʩʚʝʪʘ ʧʘʜʘʝʪ ʥʘ ʩʪʝʢʣʷʥʥʳʡ ʧʦʣʫʰʘʨ ʨʘʜʠʫʩʦʤ R ʥʘ ʨʘʩʩʪʦʷʥʠʠ a 
ʦʪ ʝʛʦ ʦʩʠ ʩʠʤʤʝʪʨʠʠ ʠ ʧʘʨʘʣʣʝʣʴʥʦ ʝʡ. ʅʘ ʢʘʢʦʡ ʫʛʦʣ Ŭ ʦʪʢʣʦʥʠʪʩʷ 

ʚʳʰʝʜʰʠʡ ʧʦʩʣʝ ʧʨʝʣʦʤʣʝʥʠʷ ʚ ʧʦʣʫʰʘʨʝ ʣʫʯ, ʝʩʣʠ ʘ = 0,5R, n = 

1,414? Ŭ = 15Á. 

III.  ʃʠʥʟʘ ï ʧʨʦʟʨʘʯʥʦʝ ʪʝʣʦ, ʦʛʨʘʥʠʯʝʥʥʦʝ ʜʚʫʤʷ ʩʬʝʨʠʯʝʩʢʠʤʠ 

ʧʦʚʝʨʭʥʦʩʪʷʤʠ.  ɼʝʤʦʥʩʪʨʘʮʠʷ ʣʠʥʟ ʠʟ ʥʘʙʦʨʘ. ʈʠʩʫʥʦʢ ʣʠʥʟʳ ʥʘ ʜʦʩʢʝ.  
ʆʩʥʦʚʥʳʝ ʪʦʯʢʠ ʠ ʣʠʥʠʠ: ʮʝʥʪʨʳ ʠ ʨʘʜʠʫʩʳ ʩʬʝʨʠʯʝʩʢʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ, 

ʦʧʪʠʯʝʩʢʠʡ ʮʝʥʪʨ, ʛʣʘʚʥʘʷ ʦʧʪʠʯʝʩʢʘʷ ʦʩʴ, ʛʣʘʚʥʳʡ ʬʦʢʫʩ ʩʦʙʠʨʘʶʱʝʡ ʣʠʥʟʳ, 

ʬʦʢʫʩʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʠ ʦʧʪʠʯʝʩʢʘʷ ʩʠʣʘ ʩʦʙʠʨʘʶʱʝʡ ʣʠʥʟʳ. 

F
D

1
= .  [D] = [ʜʧʪʨ].                           

 

 

ʉʦʙʠʨʘʶʱʘʷ ʣʠʥʟʘ: ʉʭʝʤʘʪʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ 

ʩʦʙʠʨʘʶʱʝʡ ʣʠʥʟʳ (F > 0). ʉʭʝʤʘʪʠʯʝʩʢʦʝ 

ʠʟʦʙʨʘʞʝʥʠʝ ʨʘʩʩʝʠʚʘʶʱʠʭ ʣʠʥʟ (F < 0).  ʇʦʩʪʨʦʝʥʠʝ 

ʠʟʦʙʨʘʞʝʥʠʷ ʧʨʝʜʤʝʪʘ ʚ ʨʘʩʩʝʠʚʘʶʱʝʡ ʣʠʥʟʝ. 

ʈʘʩʩʝʠʚʘʶʱʘʷ ʣʠʥʟʘ ʚʩʝʛʜʘ ʜʘʝʪ ʤʥʠʤʦʝ, ʥʝʧʝʨʝʚʝʨʥʫʪʦʝ ʠ 

ʫʤʝʥʴʰʝʥʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʧʨʝʜʤʝʪʘ! ʇʦʩʪʨʦʝʥʠʝ ʠʟʦʙʨʘʞʝʥʠʷ 

ʧʨʝʜʤʝʪʘ ʚ ʩʦʙʠʨʘʶʱʝʡ ʣʠʥʟʝ.  ʌʦʨʤʫʣʳ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʣʠʥʟʳ. 

ɺʳʚʦʜ ʬʦʨʤʫʣʳ ʣʠʥʟʳ:  
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IV.  ɿʘʜʘʯʠ (ʙʣʠʮ):  

1. ʊʦʥʢʘʷ ʩʪʝʢʣʷʥʥʘʷ ʣʠʥʟʘ (nʩʪ = 1,5) ʚ ʚʦʟʜʫʭʝ ʠʤʝʝʪ ʦʧʪʠʯʝʩʢʫʶ ʩʠʣʫ 5 ʜʧʪʨ. 

ʂʦʛʜʘ ʵʪʫ ʣʠʥʟʫ ʧʦʛʨʫʞʘʶʪ ʚ ʞʠʜʢʦʩʪʴ, ʦʥʘ ʜʝʡʩʪʚʫʝʪ ʢʘʢ ʨʘʩʩʝʠʚʘʶʱʘʷ ʩ 

ʬʦʢʫʩʥʳʤ ʨʘʩʩʪʦʷʥʠʝʤ 100 ʩʤ. ʆʧʨʝʜʝʣʠʪʝ ʧʦʢʘʟʘʪʝʣʴ ʧʨʝʣʦʤʣʝʥʠʷ ʞʠʜʢʦʩʪʠ. 
1,67 

2. ʅʘ ʧʦʚʝʨʭʥʦʩʪʴ ʩʦʙʠʨʘʶʱʝʡ ʣʠʥʟʳ ʩ ʬʦʢʫʩʥʳʤ ʨʘʩʩʪʦʷʥʠʝʤ F 

ʧʘʜʘʝʪ ʣʫʯ ʩʚʝʪʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ a  ʦʪ ʛʣʘʚʥʦʡ ʦʧʪʠʯʝʩʢʦʡ ʦʩʠ. ʇʦʜ 

ʢʘʢʠʤ ʫʛʣʦʤ ɓ ʢ ʛʣʘʚʥʦʡ ʦʧʪʠʯʝʩʢʦʡ ʦʩʠ ʣʫʯ ʚʳʡʜʝʪ ʠʟ ʣʠʥʟʳ? 

F

aFtg
tg

+
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b  

3. ʊʦʥʢʘʷ ʣʠʥʟʘ ʩʦʟʜʘʸʪ ʧʨʷʤʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʧʨʝʜʤʝʪʘ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 0,25. ɺʦ 
ʩʢʦʣʴʢʦ ʨʘʟ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʧʨʝʜʤʝʪʦʤ ʠ ʠʟʦʙʨʘʞʝʥʠʝʤ ʙʦʣʴʰʝ ʬʦʢʫʩʥʦʛʦ 

ʨʘʩʩʪʦʷʥʠʷ ʣʠʥʟʳ? 6,25 

V.  ʆʣʠʤʧʠʘʜʘ.  

1. çɻʦʨʝ-ʵʢʩʧʝʨʠʤʝʥʪʘʪʦʨʳè ʨʝʰʠʣʠ ʠʟʛʦʪʦʚʠʪʴ ʣʠʥʟʫ ʠʟ ʧʦʜʨʫʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʦʛʥʷ. ʅʘʰʣʠ ʜʚʘ ʩʬʝʨʠʯʝʩʢʠʭ ʪʦʥʢʠʭ ʩʪʝʢʣʘ ʨʘʟʥʳʭ ʨʘʜʠʫʩʦʚ, 
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ʩʦʝʜʠʥʠʣʠ ʠʭ ʠ ʟʘʣʠʣʠ ʧʨʦʩʪʨʘʥʩʪʚʦ ʤʝʞʜʫ ʥʠʤʠ ʚʦʜʦʡ. ʇʨʦʚʝʨʠʣʠ ʩʠʩʪʝʤʫ, 

ʦʥʘ ʩʨʘʙʦʪʘʣʘ. ɺʦʜʫ ʠʟ ʣʠʥʟʳ ʚʳʣʠʣʠ ʠ ʦʧʫʩʪʠʣʠ ʣʠʥʟʫ ʚ ʙʦʣʴʰʫʶ ʝʤʢʦʩʪʴ ʩ 

ʢʝʨʦʩʠʥʦʤ, ʪʘʢ, ʯʪʦ ʚʥʫʪʨʴ ʣʠʥʟʳ ʢʝʨʦʩʠʥ ʥʝ ʧʦʧʘʣ. ʂʘʢ ʠ ʚʦ ʩʢʦʣʴʢʦ ʨʘʟ 

ʠʟʤʝʥʠʣʘʩʴ ʦʧʪʠʯʝʩʢʘʷ ʩʠʣʘ ʩʠʩʪʝʤʳ? ʇʦʢʘʟʘʪʝʣʴ ʧʨʝʣʦʤʣʝʥʠʷ ʚʦʜʳ ʧʨʠʥʷʪʴ 

ʨʘʚʥʳʤ 1,33, ʚʦʟʜʫʭʘ 1, ʢʝʨʦʩʠʥʘ 1,39. -1,18 

2. ɸʩʪʨʦʥʦʤ ʭʦʯʝʪ ʚʟʷʪʴ ʩ ʩʦʙʦʡ ʚ ʧʦʭʦʜ ʣʫʧʫ ʜʣʷ ʨʘʟʚʝʜʝʥʠʷ ʦʛʥʷ. ʋ ʦʜʥʦʡ ʣʠʥʟʳ 

ʬʦʢʫʩʥʦʝ ʨʘʩʩʪʦʷʥʠʝ 20 ʩʤ ʠ ʜʠʘʤʝʪʨ 5 ʩʤ, ʘ ʫ ʜʨʫʛʦʡ ï ʬʦʢʫʩʥʦʝ ʨʘʩʩʪʦʷʥʠʝ 

50 ʩʤ, ʘ ʜʠʘʤʝʪʨ 10 ʩʤ. ʂʘʢʦʡ ʠʟ ʥʠʭ ʙʫʜʝʪ ʣʝʛʯʝ ʧʦʜʞʝʯʴ ʪʦʥʢʫʶ ʜʝʨʝʚʷʥʥʫʶ 

ʧʘʣʦʯʢʫ? ɺʦ ʩʢʦʣʴʢʦ ʨʘʟ ʙʫʜʝʪ ʦʪʣʠʯʘʪʴʩʷ ʚʨʝʤʷ ʧʦʜʞʦʛʘ? ɺʪʦʨʘʷ ʣʠʥʟʘ ʩʦʙʠʨʘʝʪ ʚ 

4 ʨʘʟʘ ʙʦʣʴʰʝ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ, ʯʝʤ ʧʝʨʚʘʷ, ʥʦ ʥʘ ʙʦʣʴʰʝʡ ʚ 6,25 ʧʣʦʱʘʜʠ, ʢʦʪʦʨʘʷ ~ F
2
. 

ʇʝʨʚʘʷ ʣʠʥʟʘ ʜʘʝʪ ʙʦʣʴʰʫʶ ʚ 1,6 ʨʘʟʘ ʢʦʥʮʝʥʪʨʘʮʠʶ ʵʥʝʨʛʠʠ (ʩʚʝʪʦʩʠʣʫ). 

3. ɺʳʩʦʪʘ ʧʨʝʜʤʝʪʘ 5 ʩʤ. ʃʠʥʟʘ ʜʘʝʪ ʥʘ ʵʢʨʘʥʝ ʜʝʡʩʪʚʠʪʝʣʴʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ 
ʚʳʩʦʪʦʡ 15 ʩʤ. ʇʨʝʜʤʝʪ ʧʝʨʝʜʚʠʥʫʣʠ ʥʘ 1,5 ʩʤ ʦʪ ʣʠʥʟʳ ʠ, ʧʝʨʝʜʚʠʥʫʚ ʵʢʨʘʥ ʥʘ 

ʥʝʢʦʪʦʨʦʝ ʨʘʩʩʪʦʷʥʠʝ, ʩʥʦʚʘ ʧʦʣʫʯʠʣʠ ʠʟʦʙʨʘʞʝʥʠʝ ʚʳʩʦʪʦʡ 10 ʩʤ. ʅʘʡʪʠ 

ʬʦʢʫʩʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʣʠʥʟʳ. 9 ʩʤ 

ɺʦʧʨʦʩʳ (ʙʣʠʮ): 

1. ʇʨʝʜʣʦʞʠʪʝ ʥʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʩʧʦʩʦʙʦʚ ʠʟʤʝʨʝʥʠʷ ʬʦʢʫʩʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ 

ʩʦʙʠʨʘʶʱʝʡ ʣʠʥʟʳ. ʂʘʢʦʡ ʠʟ ʩʧʦʩʦʙʦʚ ʥʘʠʙʦʣʝʝ ʪʦʯʥʳʡ? 

2. ʄʦʞʝʪ ʣʠ ʧʣʦʩʢʦ-ʚʳʧʫʢʣʘʷ ʣʠʥʟʘ ʨʘʩʩʝʠʚʘʪʴ ʧʘʨʘʣʣʝʣʴʥʳʝ ʣʫʯʠ ʩʚʝʪʘ, 

ʘ ʧʣʦʩʢʦ-ʚʦʛʥʫʪʘʷ ʩʦʙʠʨʘʪʴ ʠʭ? 

3. ʉʚʝʯʘ ʧʝʨʝʤʝʱʘʝʪʩʷ ʩ ʦʯʝʥʴ ʜʘʣʝʢʦʛʦ ʨʘʩʩʪʦʷʥʠʷ d ʧʦʯʪʠ ʚʧʣʦʪʥʫʶ ʢ 

ʩʦʙʠʨʘʶʱʝʡ ʣʠʥʟʝ. ʂʘʢ ʧʨʠ ʵʪʦʤ ʧʝʨʝʤʝʱʘʝʪʩʷ ʠʟʦʙʨʘʞʝʥʠʝ ʩʚʝʯʠ? ʉʨʘʚʥʠʪʝ 

ʩʢʦʨʦʩʪʠ ʧʝʨʝʤʝʱʝʥʠʷ ʩʚʝʯʠ ʠ ʝʸ ʠʟʦʙʨʘʞʝʥʠʷ. 

4. ɺʦ ʩʢʦʣʴʢʦ ʨʘʟ ʦʪʣʠʯʘʶʪʩʷ ʬʦʢʫʩʥʳʝ ʨʘʩʩʪʦʷʥʠʷ ʜʚʦʷʢʦʚʳʧʫʢʣʳʭ ʣʠʥʟ, ʝʩʣʠ ʫ 

ʚʪʦʨʦʡ ʣʠʥʟʳ ʧʦʢʘʟʘʪʝʣʴ ʧʨʝʣʦʤʣʝʥʠʷ ʠ ʨʘʜʠʫʩʳ ʢʨʠʚʠʟʥʳ ʦʙʝʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ 

ʚ 1,5 ʨʘʟʘ ʙʦʣʴʰʝ, ʯʝʤ ʫ ʧʝʨʚʦʡ?  

5. ʂʘʢ ʥʘʜʦ ʨʘʩʧʦʣʦʞʠʪʴ ʜʚʝ ʣʠʥʟʳ, ʦʜʥʘ ʠʟ ʢʦʪʦʨʳʭ ʩʦʙʠʨʘʶʱʘʷ, ʘ ʜʨʫʛʘʷ 

ʨʘʩʩʝʠʚʘʶʱʘʷ, ʯʪʦʙʳ ʧʫʯʦʢ ʧʘʨʘʣʣʝʣʴʥʳʭ ʣʫʯʝʡ, ʧʨʦʡʜʷ ʯʝʨʝʟ ʦʙʝ ʣʠʥʟʳ, 

ʦʩʪʘʣʩʷ ʧʘʨʘʣʣʝʣʴʥʳʤ?  

6. ʇʦʣʦʚʠʥʘ ʫ ʣʠʥʟʳ ʟʘʢʨʳʚʘʶʪ ʥʝʧʨʦʥʠʮʘʝʤʳʤ ʵʢʨʘʥʦʤ. ʏʪʦ ʧʨʦʠʟʦʡʜʝʪ ʧʨʠ 

ʵʪʦʤ ʩ ʠʟʦʙʨʘʞʝʥʠʝʤ? 

7. ɺ ʯʝʤ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʜʝʡʩʪʚʠʪʝʣʴʥʳʤ ʠ ʤʥʠʤʳʤ ʠʟʦʙʨʘʞʝʥʠʝʤ ʧʨʝʜʤʝʪʘ? 

ʈʘʟʥʦʝ 

1. ʅʝʙʦʣʴʰʦʡ ʧʨʝʜʤʝʪ ʧʦʤʝʱʝʥ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 15 ʩʤ ʦʪ ʧʣʦʩʢʦʧʘʨʘʣʣʝʣʴʥʦʡ 
ʩʪʝʢʣʷʥʥʦʡ ʧʣʘʩʪʠʥʢʠ. ʅʘʙʣʶʜʘʪʝʣʴ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʝʛʦ ʯʝʨʝʟ ʧʣʘʩʪʠʥʢʫ, 

ʧʨʠʯʝʤ ʣʫʯ ʟʨʝʥʠʷ ʥʦʨʤʘʣʝʥ ʢ ʥʝʡ. ʅʘʡʪʠ ʨʘʩʩʪʦʷʥʠʝ ʠʟʦʙʨʘʞʝʥʠʷ ʧʨʝʜʤʝʪʘ ʦʪ 

ʙʣʠʞʘʡʰʝʡ ʢ ʥʘʙʣʶʜʘʪʝʣʶ ʧʦʚʝʨʭʥʦʩʪʠ ʧʣʘʩʪʠʥʢʠ. ʊʦʣʱʠʥʘ ʧʣʘʩʪʠʢʠ 4,5 ʩʤ, 

ʧʦʢʘʟʘʪʝʣʴ ʧʨʝʣʦʤʣʝʥʠʷ ʩʪʝʢʣʘ 1,5. 

2. ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʧʨʝʜʤʝʪʦʤ ʠ ʝʛʦ ʠʟʦʙʨʘʞʝʥʠʝʤ 72 ʩʤ. ʃʠʥʝʡʥʦʝ ʫʚʝʣʠʯʝʥʠʝ 
ʨʘʚʥʦ 3. ʅʘʡʜʠʪʝ ʬʦʢʫʩʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʣʠʥʟʳ.  

3. ʉ ʧʦʤʦɦɹʶ ʣʠʥʟʳ ʩ ʦʧʪʠʯʝʩʢʦʡ ʩʠʣʦʡ D = - 5 ʜʧʪʨ ʥʘʙʣʶʜʘʶʪ ʠʟʦʙʨʘʞʝʥʠʝ, 

ʥʘʭʦʜʷʱʝʝʩʷ ʦʪ ʣʠʥʟʳ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 10 ʩʤ. ʅʘ ʢʘʢʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʣʠʥʟʳ 

ʨʘʩʧʦʣʦʞʝʥ ʧʨʝʜʤʝʪ? 

4. ʇʦʢʘʟʘʪʝʣʴ ʧʨʝʣʦʤʣʝʥʠʷ ʩʪʝʢʣʘ, ʜʣʷ ʩʚʝʪʘ ʜʘʥʥʦʡ ʜʣʠʥʳ ʚʦʣʥʳ ʨʘʚʝʥ 1,6. ʅʘ 

ʢʘʢʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʣʠʥʟʳ ʩ ʬʦʢʫʩʥʳʤ ʨʘʩʩʪʦʷʥʠʝʤ 12 ʩʤ ʥʘʜʦ ʧʦʩʪʘʚʠʪʴ 
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ʧʨʝʜʤʝʪ, ʯʪʦʙʳ ʝʛʦ ʜʝʡʩʪʚʠʪʝʣʴʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʙʳʣʦ ʚʪʨʦʝ ʙʦʣʴʰʝ ʩʘʤʦʛʦ 

ʧʨʝʜʤʝʪʘ? 

ʆʣʠʤʧʠʘʜʘ.  

 

ɿʘʥʷʪʠʝ 19. ʇʨʠʤʝʥʝʥʠʝ ʣʠʥʟ. 

I. ɺʦʧʨʦʩʳ (ʙʣʠʮ): 

1. ʅʘ ʢʘʢʦʤ ʨʘʩʩʪʦʷʥʠʠ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʩʣʝʜʫʝʪ ʨʘʩʧʦʣʦʞʠʪʴ ʜʚʝ ʣʠʥʟʳ ï 

ʨʘʩʩʝʠʚʘʶʱʫʶ ʩ ʬʦʢʫʩʥʳʤ ʨʘʩʩʪʦʷʥʠʝʤ ï 4 ʩʤ ʠ ʩʦʙʠʨʘʶʱʫʶ ʩ ʬʦʢʫʩʥʳʤ 

ʨʘʩʩʪʦʷʥʠʝʤ 9 ʩʤ, ʯʪʦʙʳ ʧʫʯʦʢ ʣʫʯʝʡ, ʧʘʨʘʣʣʝʣʴʥʳʡ ʛʣʘʚʥʦʡ ʦʧʪʠʯʝʩʢʦʡ ʦʩʠ 

ʧʝʨʚʦʡ ʣʠʥʟʳ, ʧʨʦʡʜʷ ʯʝʨʝʟ ʦʙʝ ʣʠʥʟʳ, ʦʩʪʘʣʩʷ ʙʳ ʧʘʨʘʣʣʝʣʴʥʳʤ? 5 ʩʤ 

2. ɼʘʥ ʭʦʜ ʣʫʯʘ ʯʝʨʝʟ ʩʦʙʠʨʘʶʱʫʶ (ʨʘʩʩʝʠʚʘʶʱʫʶ) ʣʠʥʟʫ. ʅʘʡʪʠ 

ʧʦʩʪʨʦʝʥʠʝʤ ʝʝ ʬʦʢʫʩ. 

3. ɺ ʘʨʭʠʚʘʭ ʉʥʝʣʣʠʫʩʘ ʥʘʰʣʠ ʨʠʩʫʥʦʢ: ʧʨʝʜʤʝʪ ʠ ʝʛʦ 

ʠʟʦʙʨʘʞʝʥʠʝ ʚ ʪʦʥʢʦʡ ʣʠʥʟʝ. ʂʘʢʘʷ ʵʪʦ ʣʠʥʟʘ ʠ ʛʜʝ ʥʘʭʦʜʷʪʩʷ ʝʝ 

ʬʦʢʫʩʳ? 

4. ʇʫʟʳʨʸʢ ʚʦʟʜʫʭʘ ʚ ʚʦʜʝ ð ʜʚʦʷʢʦʚʳʧʫʢʣʘʷ ʨʘʩʩʝʠʚʘʶʱʘʷ ʣʠʥʟʘ. ʊʘʢ ʣʠ ʵʪʦ? 

5. ɼʠʘʤʝʪʨ ʉʦʣʥʮʘ ʚ 400 ʨʘʟ ʙʦʣʴʰʝ ʜʠʘʤʝʪʨʘ ʃʫʥʳ. ʇʦʯʝʤʫ ʞʝ ʠʭ ʚʠʜʠʤʳʝ 

ʨʘʟʤʝʨʳ ʧʦʯʪʠ ʦʜʠʥʘʢʦʚʳ? 

6. ʊʦʯʝʯʥʳʡ ʠʩʪʦʯʥʠʢ ʥʘʭʦʜʠʪʩʷ ʥʘ ʛʣʘʚʥʦʡ ʦʧʪʠʯʝʩʢʦʡ ʦʩʠ ʩʦʙʠʨʘʶʱʝʡ ʣʠʥʟʳ. 
ɺ ʢʘʢʫʶ ʩʪʦʨʦʥʫ ʩʤʝʩʪʠʪʩʷ ʠʟʦʙʨʘʞʝʥʠʝ ʵʪʦʛʦ ʠʩʪʦʯʥʠʢʘ, ʝʩʣʠ ʣʠʥʟʫ 

ʧʦʚʝʨʥʫʪʴ ʥʘ ʥʝʢʦʪʦʨʳʡ ʫʛʦʣ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ, ʣʝʞʘʱʝʡ ʚ ʧʣʦʩʢʦʩʪʠ ʣʠʥʟʳ ʠ 

ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʝʝ ʦʧʪʠʯʝʩʢʠʡ ʮʝʥʪʨ? 

7. ʄʦʞʥʦ ʣʠ ʩʦʙʠʨʘʶʱʫʶ ʣʠʥʟʫ ʥʘʟʚʘʪʴ "ʫʩʠʣʠʪʝʣʝʤ ʩʚʝʪʘ"? 

8. ɺ ʧʣʦʩʢʦʤ ʟʝʨʢʘʣʝ ʧʦʣʫʯʝʥʦ ʤʥʠʤʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʉʦʣʥʮʘ. ʄʦʞʥʦ ʣʠ ʵʪʠʤ 
"ʤʥʠʤʳʤ ʉʦʣʥʮʝʤ" ʧʨʦʞʝʯʴ ʙʫʤʘʛʫ ʩ ʧʦʤʦʱʴʶ ʩʦʙʠʨʘʶʱʝʡ ʣʠʥʟʳ? ʄʦʞʥʦ 

9. ʇʨʠ ʢʘʢʠʭ ʫʩʣʦʚʠʷʭ ʚʦʛʥʫʪʘʷ ʣʠʥʟʘ ʙʫʜʝʪ: ʘ) ʩʦʙʠʨʘʶʱʝʡ; ʙ) ʨʘʩʩʝʠʚʘʶʱʝʡ? 

10. ʉʠʤʤʝʪʨʠʯʥʫʶ ʣʠʥʟʫ ʩ ʦʧʪʠʯʝʩʢʦʡ ʩʠʣʦʡ D ʨʘʟʨʝʟʘʣʠ ʪʦʯʥʦ ʧʦʧʦʣʘʤ ʧʦ 
ʧʣʦʩʢʦʩʪʠ ʩʠʤʤʝʪʨʠʠ ʪʘʢ, ʯʪʦ ʦʙʨʘʟʦʚʘʣʠʩʴ ʜʚʝ ʧʣʦʩʢʦ-ʚʳʧʫʢʣʳʝ ʣʠʥʟʳ. 

ʏʝʤʫ ʨʘʚʥʘ ʦʧʪʠʯʝʩʢʘʷ ʩʠʣʘ ʢʘʞʜʦʡ ʠʟ ʣʠʥʟ? 

11. ʂʘʢ ʠʟʤʝʥʠʪʩʷ ʬʦʢʫʩʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʣʠʥʟʳ, ʝʩʣʠ ʝʝ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʳʩʠʪʩʷ? 

II.  ɿʘʜʘʯʠ (ʙʣʠʮ): 

1. ʄʥʠʤʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʧʨʝʜʤʝʪʘ ʚ ʩʦʙʠʨʘʶʱʝʡ ʣʠʥʟʝ ʩ ʬʦʢʫʩʥʳʤ ʨʘʩʩʪʦʷʥʠʝʤ F 

= 48 ʩʤ ʥʘʭʦʜʠʪʩʷ ʚ ʬʦʢʫʩʝ ʣʠʥʟʳ (f = - 48 ʩʤ). ʆʧʨʝʜʝʣʠʪʴ ʨʘʩʩʪʦʷʥʠʝ ʦʪ 

ʣʠʥʟʳ ʜʦ ʧʨʝʜʤʝʪʘ. 24 ʩʤ  

2. ʊʦʥʢʘʷ ʣʠʥʟʘ ʩʦʟʜʘʝʪ ʧʨʷʤʦʝ ʫʚʝʣʠʯʝʥʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʧʨʝʜʤʝʪʘ, ʧʨʠʯʝʤ 

ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʧʨʝʜʤʝʪʦʤ ʠ ʠʟʦʙʨʘʞʝʥʠʝʤ ʚ ʜʚʘ ʨʘʟʘ ʤʝʥʴʰʝ ʬʦʢʫʩʥʦʛʦ 

ʨʘʩʩʪʦʷʥʠʷ ʣʠʥʟʳ. ʅʘʡʜʠʪʝ ʫʚʝʣʠʯʝʥʠʝ. -2 

3. ʂʦʩʤʝʪʠʯʝʩʢʦʝ ʟʝʨʢʘʣʦ ʜʦʣʞʥʦ ʜʘʚʘʪʴ ʤʥʠʤʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʣʠʮʘ, ʫʚʝʣʠʯʝʥʥʦʝ 

ʚ ũ = 1,5 ʨʘʟʘ, ʧʨʠ ʧʦʤʝʱʝʥʠʠ ʝʛʦ ʥʘ ʨʘʩʩʪʦʷʥʠʠ d = 20 ʩʤ ʦʪ ʣʠʮʘ. ʂʘʢʠʤ 

ʜʦʣʞʝʥ ʙʳʪʴ ʨʘʜʠʫʩ ʢʨʠʚʠʟʥʳ ʩʬʝʨʠʯʝʩʢʦʛʦ ʟʝʨʢʘʣʘ R, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ 

ʵʪʦʡ ʮʝʣʠ? ɼʦʣʞʥʦ ʦʥʦ ʙʳʪʴ ʚʳʧʫʢʣʳʤ ʠʣʠ ʚʦʛʥʫʪʳʤ? R = 2ũd/(ũ ī 1) = 120 ʩʤ. 

4. ʇʣʦʩʢʠʡ ʪʦʥʢʠʡ ʧʨʝʜʤʝʪ ʙʳʣ ʨʘʩʧʦʣʦʞʝʥ ʧʘʨʘʣʣʝʣʴʥʦ ʧʣʦʩʢʦʩʪʠ ʪʦʥʢʦʡ 

ʨʘʩʩʝʠʚʘʶʱʝʡ ʣʠʥʟʳ ʩ ʬʦʢʫʩʥʳʤ ʨʘʩʩʪʦʷʥʠʝʤ 10 ʩʤ. ʃʠʥʟʫ ʟʘʤʝʥʠʣʠ ʥʘ 

ʩʦʙʠʨʘʶʱʫʶ ʩ ʪʘʢʠʤ ʞʝ ʬʦʢʫʩʥʳʤ ʨʘʩʩʪʦʷʥʠʝʤ. ʂʫʜʘ ʥʫʞʥʦ ʧʝʨʝʤʝʩʪʠʪʴ 

ʧʨʝʜʤʝʪ ʚʜʦʣʴ ʛʣʘʚʥʦʡ ʦʧʪʠʯʝʩʢʦʡ ʦʩʠ ʪʘʢ, ʯʪʦʙʳ ʨʘʟʤʝʨ ʝʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʥʝ 
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ʠʟʤʝʥʠʣʩʷ? ʅʘ ʢʘʢʦʝ ʨʘʩʩʪʦʷʥʠʝ ʥʫʞʥʦ ʧʝʨʝʜʚʠʥʫʪʴ ʧʨʝʜʤʝʪ ʚʜʦʣʴ ʛʣʘʚʥʦʡ 

ʦʧʪʠʯʝʩʢʦʡ ʦʩʠ ʪʘʢ, ʯʪʦʙʳ ʨʘʟʤʝʨ ʝʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʥʝ ʠʟʤʝʥʠʣʩʷ? 20 ʩʤ. 

III.  ʉ ʧʦʤʦʱʴʶ ʣʠʥʟʳ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ:   

¶ ʜʝʡʩʪʚʠʪʝʣʴʥʦʝ ʠ ʫʚʝʣʠʯʝʥʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʧʨʝʜʤʝʪʘ, (ʜʠʘʧʨʦʝʢʪʦʨ);  

¶ ʫʤʝʥʴʰʝʥʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʧʨʝʜʤʝʪʘ (ʬʦʪʦʘʧʧʘʨʘʪ), ʧʦʣʫʯʘʪʴ ʫʚʝʣʠʯʝʥʥʳʝ ʠ 
ʫʤʝʥʴʰʝʥʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ ʧʨʝʜʤʝʪʦʚ (ʪʝʣʝʩʢʦʧ, ʤʠʢʨʦʩʢʦʧ), ʬʦʢʫʩʠʨʦʚʘʪʴ 

ʩʦʣʥʝʯʥʳʝ ʣʫʯʠ (ʣʝʜʷʥʘʷ ʣʠʥʟʘ, ʛʝʣʠʦʩʪʘʥʮʠʷ). 

ʉʠʩʪʝʤʳ ʣʠʥʟ. ɼʣʷ ʪʦʥʢʠʭ ʢʦʥʪʘʢʪʠʨʫʶʱʠʭ ʣʠʥʟ: 

...21 ++= DDD . ɻʣʘʟ ï ʢʘʢ ʦʧʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ. ʀʥʬʦʨʤʘʮʠʶ ʦ 

ʤʠʨʝ ʥʘʤ ʜʘʝʪ ʤʦʟʛ, ʘ ʥʝ ʛʣʘʟʘ! ɸʢʢʦʤʦʜʘʮʠʷ. ɼʝʬʝʢʪʳ ʟʨʝʥʠʷ.  

ʆʯʢʠ.  

IV.  ɿʘʜʘʯʠ (ʙʣʠʮ):  

1. ʈʘʩʩʪʦʷʥʠʝ ʧʦ ʦʩʠ ʤʝʞʜʫ ʧʨʝʜʤʝʪʦʤ ʠ ʝʛʦ ʤʥʠʤʳʤ 

ʠʟʦʙʨʘʞʝʥʠʝʤ 1 ʩʤ, ʚʳʩʦʪʘ ʧʨʝʜʤʝʪʘ 2 ʩʤ, ʠʟʦʙʨʘʞʝʥʠʝ ʚ ʜʚʘ ʨʘʟʘ ʙʦʣʴʰʝ. 

ʇʦʩʪʨʦʡʪʝ ʩʭʝʤʫ ʠ ʦʧʨʝʜʝʣʠʪʝ ʬʦʢʫʩʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʣʠʥʟʳ. 2 ʩʤ 

2. ʉʚʝʪ ʦʪ ʫʜʘʣʝʥʥʦʛʦ ʪʦʯʝʯʥʦʛʦ ʠʩʪʦʯʥʠʢʘ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʥʘ ʦʙʱʝʡ ʛʣʘʚʥʦʡ 
ʦʧʪʠʯʝʩʢʦʡ ʦʩʠ ʜʚʫʭ ʣʠʥʟ, ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʧʝʨʚʫʶ ʩʦʙʠʨʘʁ ʱʫʶ ʣʠʥʟʫ ʠ 

ʩʦʙʠʨʘʝʪʩʷ ʚ ʟʘʜʥʝʤ ʬʦʢʫʩʝ ʚʪʦʨʦʡ ʨʘʩʩʝʠʚʘʶʱʝʡ ʣʠʥʟʳ ʦʧʪʠʯʝʩʢʦʡ ʩʠʣʳ D2 = 

-5 ʜʧʪʨ. ʅʘʡʪʠ ʦʧʪʠʯʝʩʢʫʶ ʩʠʣʫ D1 ʧʝʨʚʦʡ ʣʠʥʟʳ, ʟʥʘʷ, ʯʪʦ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ 

ʣʠʥʟʘʤʠ l = 30 ʩʤ. ʆʪʚʝʪ: 0,4 ʤ.  
3. ɸʣʠʩʘ ʩʪʦʠʪ ʚ ʚʦʩʴʤʠ ʰʘʛʘʭ ʦʪ ʢʨʠʚʦʛʦ ʟʝʨʢʘʣʘ ʠ ʚʠʜʠʪ ʜʨʫʛʫʶ ɸʣʠʩʫ (ʩʚʦʸ 

ʠʟʦʙʨʘʞʝʥʠʝ) ʚ ɿʘʟʝʨʢʘʣʴʝ. ʂʦʛʜʘ ʦʥʘ ʜʝʣʘʝʪ ʰʘʛ ʚʧʝʨʸʜ, ɸʣʠʩʘ ʚ ɿʘʟʝʨʢʘʣʴʝ 

ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ ʥʝʡ ʥʘ 13,5 ʰʘʛʦʚ. ʅʘʡʜʠʪʝ ʬʦʢʫʩʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʟʝʨʢʘʣʘ, ʝʩʣʠ 

ʠʟʚʝʩʪʥʦ, ʯʪʦ ʦʥʦ ʚʦʛʥʫʪʦʝ, ʘ ʰʘʛ ɸʣʠʩʳ ð 60 ʩʤ. ʆʪʚʝʪ: ʬʦʢʫʩʥʦʝ ʨʘʩʩʪʦʷʥʠʝ 

ʢʨʠʚʦʛʦ ʟʝʨʢʘʣʘ ʩʦʩʪʘʚʣʷʝʪ 10,2 ʰʘʛʘ ʠʣʠ 6,12 ʤ. 

4. ʇʫʯʦʢ ʧʘʨʘʣʣʝʣʴʥʳʭ ʩʚʝʪʦʚʳʭ ʣʫʯʝʡ ʧʘʜʘʝʪ ʥʘ ʣʠʥʟʫ ʩ ʦʧʪʠʯʝʩʢʦʡ ʩʠʣʦʡ D1 = 

ī10 ʜʧʪʨ. ʅʘ ʢʘʢʦʤ ʨʘʩʩʪʦʷʥʠʠ ʟʘ ʥʝʡ ʥʫʞʥʦ ʧʦʩʪʘʚʠʪʴ ʩʦʦʩʥʦ ʣʠʥʟʫ ʩ 

ʦʧʪʠʯʝʩʢʦʡ ʩʠʣʦʡ D2 = +2,5 ʜʧʪʨ, ʯʪʦʙʳ ʠʟ ʚʪʦʨʦʡ ʣʠʥʟʳ ʣʫʯʠ ʧʫʯʢʘ ʚʳʰʣʠ 

ʧʘʨʘʣʣʝʣʴʥʦ? 0,3 ʤ 

5. ʊʦʯʝʯʥʳʡ ʠʩʪʦʯʥʠʢ ʩʚʝʪʘ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʛʣʘʚʥʦʡ ʦʧʪʠʯʝʩʢʦʡ ʦʩʠ ʪʦʥʢʦʡ 

ʩʦʙʠʨʘʶʱʝʡ ʣʠʥʟʳ ʩ ʬʦʢʫʩʥʳʤ ʨʘʩʩʪʦʷʥʠʝʤ F = 20 ʩʤ. ʇʦ ʜʨʫʛʫʶ ʩʪʦʨʦʥʫ 

ʣʠʥʟʳ ʥʘ ʨʘʩʩʪʦʷʥʠʠ b = 80 ʩʤ ʦʪ ʥʝʝ ʥʘʭʦʜʠʪʩʷ ʵʢʨʘʥ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʡ ʝʝ 

ʛʣʘʚʥʦʡ ʦʧʪʠʯʝʩʢʦʡ ʦʩʠ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʝʩʣʠ ʧʝʨʝʤʝʩʪʠʪʴ ʵʢʨʘʥ ʥʘ ʨʘʩʩʪʦʷʥʠʝ d 

= 40 ʩʤ ʚ ʩʪʦʨʦʥʫ ʣʠʥʟʳ, ʪʦ ʨʘʟʤʝʨ ʧʷʪʥʘ ʩʚʝʪʘ, ʩʦʟʜʘʚʘʝʤʦʛʦ ʠʩʪʦʯʥʠʢʦʤ ʥʘ 

ʵʢʨʘʥʝ, ʥʝ ʠʟʤʝʥʠʪʩʷ. ʆʧʨʝʜʝʣʠʪʴ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʠʩʪʦʯʥʠʢʘ ʩʚʝʪʘ ʜʦ ʣʠʥʟʳ. 30 ʩʤ 

V.  ʆʣʠʤʧʠʘʜʘ.  

1. ʉ ʧʦʤʦʱʴʶ ʣʠʥʟʳ ʧʦʣʫʯʝʥʦ ʠʟʦʙʨʘʞʝʥʠʝ ʉʦʣʥʮʘ. ɼʠʘʤʝʪʨ ʠʟʦʙʨʘʞʝʥʠʷ d = 3 
ʤʤ, ʘ ʨʘʩʧʦʣʦʞʝʥʦ ʦʥʦ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ǎ = 32 ʩʤ ʦʪ ʣʠʥʟʳ. ʀʟʚʝʩʪʥʦ, ʯʪʦ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʟʝʤʥʦʛʦ ʛʦʜʘ ʩʦʩʪʘʚʣʷʝʪ T = 365 ʩʫʪʦʢ, ʘ ʨʘʩʩʪʦʷʥʠʝ ʦʪ 

ɿʝʤʣʠ ʜʦ ʉʦʣʥʮʘ ʝʩʪʴ R = 1,5Ŀ10
8
 ʢʤ. ɺʳʯʠʩʣʠʪʴ ʧʦ ʵʪʠʤ ʜʘʥʥʳʤ ʫʩʢʦʨʝʥʠʝ 

ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ ʫ ʧʦʚʝʨʭʥʦʩʪʠ ʉʦʣʥʮʘ. 270 ʤ/ʩ2 

2. ʉʪʝʢʣʷʥʥʳʡ ʰʘʨ ʨʘʜʠʫʩʦʤ R = 10 ʩʤ ʩ ʮʝʥʪʨʦʤ ʚ ʥʘʯʘʣʝ ʢʦʦʨʜʠʥʘʪ ʦʩʚʝʱʘʝʪʩʷ 
ʫʟʢʠʤ ʧʫʯʢʦʤ ʩʚʝʪʘ ʦʪ ʪʦʯʝʯʥʦʛʦ ʠʩʪʦʯʥʠʢʘ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʥʘ ʦʩʠ x. ʅʘʡʪʠ 

ʨʘʩʩʪʦʷʥʠʝ d ʦʪ ʠʩʪʦʯʥʠʢʘ ʜʦ ʰʘʨʘ, ʟʥʘʷ, ʯʪʦ ʠʟʦʙʨʘʞʝʥʠʝ ʠʩʪʦʯʥʠʢʘ 
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ʨʘʩʧʦʣʦʞʝʥʦ ʥʘ ʪʘʢʦʤ ʞʝ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʰʘʨʘ, ʢʘʢ ʠ ʠʩʪʦʯʥʠʢ. ʐʘʨ ʠʟʛʦʪʦʚʣʝʥ 

ʠʟ ʩʪʝʢʣʘ ʩ ʧʦʢʘʟʘʪʝʣʝʤ ʧʨʝʣʦʤʣʝʥʠʷ n = 1,5. ʆʪʚʝʪ: 20 ʩʤ 

3. ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʜʚʫʤʷ ʪʦʯʝʯʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʩʚʝʪʘ  ǎ = 24 ʩʤ. ɻʜʝ ʤʝʞʜʫ 
ʥʠʤʠ ʥʫʞʥʦ ʧʦʤʝʩʪʠʪʴ ʣʠʥʟʫ ʩ ʬʦʢʫʩʥʳʤ ʨʘʩʩʪʦʷʥʠʝʤ F = 9 ʩʤ, ʯʪʦʙʳ 

ʠʟʦʙʨʘʞʝʥʠʝ ʦʙʦʠʭ ʠʩʪʦʯʥʠʢʦʚ ʧʦʣʫʯʠʣʦʩʴ ʚ ʦʜʥʦʡ ʪʦʯʢʝ? ʆʪʚʝʪ: 18 ʩʤ 

ɺʦʧʨʦʩʳ (ʙʣʠʮ): 

1. ʇʦʯʝʤʫ ʧʨʠ ʷʨʢʦʤ ʦʩʚʝʱʝʥʠʠ ʪʝ, ʢʪʦ ʧʦʣʴʟʫʝʪʩʷ ʥʝ ʦʯʝʥʴ ʩʠʣʴʥʳʤʠ ʦʯʢʘʤʠ, 

ʤʦʛʫʪ ʯʠʪʘʪʴ ʠ ʙʝʟ ʦʯʢʦʚ?  

2. ʂʘʢʦʡ ʬʠʟʠʯʝʩʢʠʡ ʩʤʳʩʣ ʠʤʝʝʪ ʚʳʨʘʞʝʥʠʝ: "ʀʟ ʛʣʘʟ ʧʦʩʳʧʘʣʠʩʴ ʠʩʢʨʳ"?  

3. ɿʘʯʝʤ ʩʚʝʪʦʚʳʝ ʩʠʛʥʘʣʳ ʯʘʩʪʦ ʜʝʣʘʶʪ ʤʠʛʘʶʱʠʤʠ (ʥʘʧʨʠʤʝʨ, ʫ ʤʘʷʢʦʚ)?  

4. ʇʦʯʝʤʫ ʙʳʩʪʨʦ ʜʚʠʞʫʱʠʡʩʷ ʩʚʝʪʷʱʠʡʩʷ ʧʨʝʜʤʝʪ (ʥʘʧʨʠʤʝʨ, ʪʣʝʶʱʘʷ 

ʣʫʯʠʥʘ) ʦʩʪʘʚʣʷʝʪ ʟʘ ʩʦʙʦʡ ʩʣʝʜ?  

5. ɽʩʣʠ ʩʣʝʛʢʘ ʥʘʞʘʪʴ ʧʘʣʴʮʝʤ ʥʘ ʛʣʘʟ, ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʫʜʚʦʝʥʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ 
ʧʨʝʜʤʝʪʦʚ. ʇʦʯʝʤʫ?  

6. ɿʘʯʝʤ ʚʦʜʠʪʝʣʠ ʧʨʠ ʚʩʪʨʝʯʝ ʤʘʰʠʥ ʚʳʢʣʶʯʘʶʪ ʬʘʨʳ, ʦʩʪʘʚʣʷʷ ʣʠʰʴ 

ʧʦʜʬʘʨʥʠʢʠ? 

7. ʉʚʝʯʘ ʧʝʨʝʤʝʱʘʝʪʩʷ ʩ ʦʯʝʥʴ ʜʘʣʝʢʦʛʦ ʨʘʩʩʪʦʷʥʠʷ d ʧʦʯʪʠ ʚʧʣʦʪʥʫʶ ʢ 

ʩʦʙʠʨʘʶʱʝʡ ʣʠʥʟʝ. ʂʘʢ ʧʨʠ ʵʪʦʤ ʧʝʨʝʤʝʱʘʝʪʩʷ ʠʟʦʙʨʘʞʝʥʠʝ ʩʚʝʯʠ? ʉʨʘʚʥʠʪʝ 

ʩʢʦʨʦʩʪʠ ʧʝʨʝʤʝʱʝʥʠʷ ʩʚʝʯʠ ʠ ʝʸ ʠʟʦʙʨʘʞʝʥʠʷ. 

8. ʆʙʲʷʩʥʠʪʝ, ʧʦʯʝʤʫ ʚ ʥʘʨʦʜʝ ʟʘʡʮʘ ʥʘʟʳʚʘʶʪ "ʢʦʩʳʤ"? ʏʪʦʙʳ ʨʘʟʛʣʷʜʝʪʴ 

ʧʨʝʜʤʝʪʳ, ʟʘʷʮ ʜʦʣʞʝʥ ʧʦʚʝʨʥʫʪʴ ʛʦʣʦʚʫ - "ʩʢʦʩʠʪʴ". 

9. ɻʣʘʟʘ ʤʥʦʛʠʭ ʥʘʩʝʢʦʤʳʭ ʠʤʝʶʪ ʷʯʝʠʩʪʫʶ ʩʪʨʫʢʪʫʨʫ. ʆʙʲʷʩʥʠʪʝ ʝʸ ʟʥʘʯʝʥʠʝ. 
ɺ ʛʣʘʟʘʭ ʥʘʩʝʢʦʤʳʭ ʥʝʪ ʩʝʪʯʘʪʢʠ. 

10. ʇʦʯʝʤʫ ʣʦʰʘʜʠ ʧʨʠ ʧʨʠʙʣʠʞʝʥʠʠ ʢ ʥʠʤ ʯʝʣʦʚʝʢʘ ʧʦʜʥʠʤʘʶʪ ʛʦʣʦʚʫ? 
ʍʨʫʩʪʘʣʠʢ ʛʣʘʟʘ ʣʦʰʘʜʠ ʥʝ ʩʧʦʩʦʙʝʥ ʢ ʘʢʢʦʤʦʜʘʮʠʠ. 

11. ʆʧʨʝʜʝʣʠʪʝ ʫʚʝʣʠʯʝʥʠʝ ʣʫʧʳ ʩ ʬʦʢʫʩʥʳʤ ʨʘʩʩʪʦʷʥʠʝʤ F . 
F

d
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12. ʇʦʯʝʤʫ ʚ ʦʯʢʘʭ ʜʣʷ ʧʣʘʚʘʥʠʷ ʭʦʨʦʰʦ ʚʠʜʥʦ ʧʦʜ ʚʦʜʦʡ, ʘ ʙʝʟ ʥʠʭ ï ʧʣʦʭʦ? 

13. ʏʝʤ ʙʦʣʴʰʝ ʬʦʢʫʩʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʦʙʲʝʢʪʠʚʘ, ʪʝʤ ʙʦʣʝʝ ʢʨʫʧʥʳʤ ʠ 

çʧʨʠʙʣʠʞʝʥʥʳʤè ʙʫʜʝʪ ʠʟʦʙʨʘʞʝʥʠʝ ʦʙʲʝʢʪʘ ʩʲʝʤʢʠ. ʊʘʢ ʣʠ ʵʪʦ? 

ʈʘʟʥʦʝ 

1. ʅʘ ʧʫʪʠ ʩʠʤʤʝʪʨʠʯʥʦʛʦ ʩʭʦʜʷʱʝʛʦʩʷ ʧʫʯʢʘ ʣʫʯʝʡ ʧʦʩʪʘʚʠʣʠ ʩʦʙʠʨʘʶʱʫʶ 
ʣʠʥʟʫ ʩ ʬʦʢʫʩʥʳʤ ʨʘʩʩʪʦʷʥʠʝʤ 24 ʩʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʣʫʯʠ ʩʦʙʨʘʣʠʩʴ ʥʘ ʛʣʘʚʥʦʡ 

ʦʧʪʠʯʝʩʢʦʡ ʦʩʠ ʚ ʪʦʯʢʝ A ʥʘ ʨʘʩʩʪʦʷʥʠʠ 8 ʩʤ ʦʪ ʦʧʪʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ ʣʠʥʟʳ. ʅʘ 

ʢʘʢʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʪʦʯʢʠ A ʩʦʡʜʫʪʩʷ ʣʫʯʠ, ʝʩʣʠ ʣʠʥʟʫ ʫʙʨʘʪʴ? 12,5 ʩʤ 

2. ʂʠʥʦʦʧʝʨʘʪʦʨʫ ʪʨʝʙʫʝʪʩʷ ʩʥʷʪʴ ʘʚʪʦʤʦʙʠʣʴ, ʜʚʠʞʫʱʠʡʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ ɡ = 20 
ʤ/ʩ ʥʘ ʨʘʩʩʪʦʷʥʠʠ d = 26 ʤ ʦʪ ʦʧʝʨʘʪʦʨʘ. ʌʦʢʫʩʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʦʙʲʝʢʪʠʚʘ 

ʢʠʥʦʢʘʤʝʨʳ F = 13 ʤʤ. ʂʘʢʦʚʘ ʜʦʣʞʥʘ ʙʳʪʴ ʵʢʩʧʦʟʠʮʠʷ ȹt, ʯʪʦʙʳ ʨʘʟʤʳʪʦʩʪʴ 

ʢʦʥʪʫʨʦʚ ʠʟʦʙʨʘʞʝʥʠʷ ʥʝ ʧʨʝʚʳʰʘʣʘ ʟʥʘʯʝʥʠʷ 0,05 ʤʤ? 

3. ɻʜʝ ʥʘʜʦ ʧʦʤʝʩʪʠʪʴ ʧʨʝʜʤʝʪ ʧʝʨʝʜ ʩʦʙʠʨʘʶʱʝʡ ʣʠʥʟʦʡ ʩ ʬʦʢʫʩʥʳʤ 

ʨʘʩʩʪʦʷʥʠʝʤ F, ʯʪʦʙʳ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʧʨʝʜʤʝʪʦʤ ʠ ʝʛʦ ʠʟʦʙʨʘʞʝʥʠʝʤ ʙʳʣʦ 

ʥʘʠʤʝʥʴʰʠʤ? 2F 

ʆʣʠʤʧʠʘʜʘ. 

1. ɻʦʚʦʨʷʪ, ʯʪʦ ʚ ʘʨʭʠʚʝ ʉʥʝʣʣʠʫʩʘ ʥʘʰʣʠ ʯʝʨʪʸʞ ʦʧʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ (ʩʤ. 

ʨʠʩʫʥʦʢ). ʆʪ ʚʨʝʤʝʥʠ ʯʝʨʥʠʣʘ ʚʳʮʚʝʣʠ, ʠ ʥʘ ʯʝʨʪʝʞʝ ʦʩʪʘʣʠʩʴ ʚʠʜʥʳ ʪʦʣʴʢʦ 



60 

 

ʭʦʜ ʧʘʨʘʣʣʝʣʴʥʳʭ ʣʫʯʝʡ ʯʝʨʝʟ ʜʚʝ ʪʦʥʢʠʝ ʣʠʥʟʳ 

ʠ ʪʦʯʢʘ L, ʧʨʠʥʘʜʣʝʞʘʱʘʷ ʧʣʦʩʢʦʩʪʷʤ ʦʙʝʠʭ 

ʣʠʥʟ. 

1) ɺʦʩʩʪʘʥʦʚʠʪʝ ʧʦʩʪʨʦʝʥʠʝʤ ʧʦʣʦʞʝʥʠʷ 

ʧʣʦʩʢʦʩʪʝʡ ʦʙʝʠʭ ʣʠʥʟ. 

2) ʇʦ ʠʤʝʶʱʠʤʩʷ ʜʘʥʥʳʤ ʦʧʨʝʜʝʣʠʪʝ ʪʠʧ 
ʢʘʞʜʦʡ ʣʠʥʟʳ (ʩʦʙʠʨʘʶʱʘʷ ʠʣʠ ʨʘʩʩʝʠʚʘʶʱʘʷ). 

3) ʅʘʡʜʠʪʝ ʧʦʣʦʞʝʥʠʷ ʦʧʪʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ ʠ ʛʣʘʚʥʳʭ ʬʦʢʫʩʦʚ ʣʠʥʟ. 

2. ʉʚʝʪ ʦʪ ʫʜʘʣʝʥʥʦʛʦ ʪʦʯʝʯʥʦʛʦ ʠʩʪʦʯʥʠʢʘ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʥʘ ʦʙʱʝʡ ʛʣʘʚʥʦʡ 
ʦʧʪʠʯʝʩʢʦʡ ʦʩʠ ʜʚʫʭ ʣʠʥʟ, ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʧʝʨʚʫʶ ʩʦʙʠʨʘʶʱʫʶ ʣʠʥʟʫ ʠ 

ʩʦʙʠʨʘʝʪʩʷ ʚ ʟʘʜʥʝʤ ʬʦʢʫʩʝ ʚʪʦʨʦʡ ʨʘʩʩʝʠʚʘʶʱʝʡ ʣʠʥʟʳ ʦʧʪʠʯʝʩʢʦʡ ʩʠʣʳ D2=-

5 ʜʧʪʨ. ʅʘʡʪʠ ʦʧʪʠʯʝʩʢʫʶ ʩʠʣʫ D1 ʧʝʨʚʦʡ ʣʠʥʟʳ, ʟʥʘʷ, ʯʪʦ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ 

ʣʠʥʟʘʤʠ l = 30 ʩʤ. ʆʪʚʝʪ: 0,4 ʤ. 

3. ʉʦʙʠʨʘʶʱʫʶ ʣʠʥʟʫ ʚʝʨʪʠʢʘʣʴʥʦ ʧʦʛʨʫʟʠʣʠ ʚ ʚʦʜʫ ʪʘʢ, ʯʪʦ ʛʣʘʚʥʘʷ ʦʧʪʠʯʝʩʢʘʷ 
ʦʩʴ ʣʠʥʟʳ ʣʝʞʠʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʳ. ʅʘ ʛʣʘʚʥʦʡ ʦʧʪʠʯʝʩʢʦʡ ʦʩʠ ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ 40 ʩʤ ʦʪ ʦʧʪʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ ʣʠʥʟʳ ʨʘʩʧʦʣʦʞʠʣʠ ʪʦʯʝʯʥʳʡ 

ʠʩʪʦʯʥʠʢ ʩʚʝʪʘ. ʇʨʠ ʵʪʦʤ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʳ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʦʪ ʣʠʥʟʳ 

ʧʦʷʚʠʣʠʩʴ ʜʚʘ ʠʟʦʙʨʘʞʝʥʠʷ ʵʪʦʛʦ ʠʩʪʦʯʥʠʢʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 100 ʩʤ ʜʨʫʛ ʦʪ 

ʜʨʫʛʘ. ʆʧʨʝʜʝʣʠʪʝ ʧʦ ʵʪʠʤ ʜʘʥʥʳʤ ʬʦʢʫʩʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʣʠʥʟʳ. ʇʦʢʘʟʘʪʝʣʴ 

ʧʨʝʣʦʤʣʝʥʠʷ ʩʪʝʢʣʘ 1,5, ʧʦʢʘʟʘʪʝʣʴ ʧʨʝʣʦʤʣʝʥʠʷ ʚʦʜʳ 4/3. 6, 42 ʩʤ 

 

ɿʘʥʷʪʠʝ 20. ʀʥʪʝʨʬʝʨʝʥʮʠʷ ʩʚʝʪʘ. 

I. ɺʦʧʨʦʩʳ (ʙʣʠʮ): 

1. ʂʘʢʠʤ ʦʙʨʘʟʦʤ ʩ ʧʦʤʦʱʴʶ ʤʦʙʠʣʴʥʳʭ ʪʝʣʝʬʦʥʦʚ ʧʦʣʫʯʘʶʪ ʢʘʯʝʩʪʚʝʥʥʳʝ 
ʬʦʪʦʩʥʠʤʢʠ ʧʨʠ ʞʝʩʪʢʦ ʟʘʢʨʝʧʣʝʥʥʦʤ ʦʙʲʝʢʪʠʚʝ? 

2. ʄʦʞʝʪ ʣʠ ʩʦʙʠʨʘʶʱʘʷ ʣʠʥʟʘ ʠ ʧʣʦʩʢʦʝ ʟʝʨʢʘʣʦ ʜʘʚʘʪʴ ʜʝʡʩʪʚʠʪʝʣʴʥʦʝ 

ʠʟʦʙʨʘʞʝʥʠʝ ʧʨʝʜʤʝʪʘ? 

3. ʇʦʯʝʤʫ ʩ ʥʘʩʪʫʧʣʝʥʠʝʤ ʪʝʤʥʦʪʳ ʦʯʝʨʪʘʥʠʷ ʧʨʝʜʤʝʪʦʚ ʧʝʨʝʩʪʘʶʪ ʙʳʪʴ 

ʨʝʟʢʠʤʠ? 

4. ʀʟʦʙʨʘʞʝʥʠʝ ʧʨʝʜʤʝʪʘ, ʧʦʤʝʱʸʥʥʦʛʦ ʧʨʝʜ ʩʦʙʠʨʘʶʱʝʡ ʣʠʥʟʦʡ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 
d = 0,4 ʤ, ʧʦʣʫʯʝʥʦ ʧʦ ʜʨʫʛʫʶ ʩʪʦʨʦʥʫ ʣʠʥʟʳ ʚ ʥʘʪʫʨʘʣʴʥʫʶ ʚʝʣʠʯʠʥʫ. 

ʆʧʨʝʜʝʣʠʪʴ: ʣʠʥʝʡʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʣʠʥʟʳ; ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʧʣʦʩʢʦʩʪʠ ʣʠʥʟʳ ʜʦ 

ʠʟʦʙʨʘʞʝʥʠʷ ʧʨʝʜʤʝʪʘ; ʬʦʢʫʩʥʦʝ ʨʘʩʩʪʦʷʥʠʝ; ʦʧʪʠʯʝʩʢʫʶ ʩʠʣʫ ʣʠʥʟʳ. 

ʇʦʩʪʨʦʠʪʴ ʭʦʜ ʣʫʯʝʡ ʦʪ ʧʨʝʜʤʝʪʘ ʜʦ ʠʟʦʙʨʘʞʝʥʠʷ.  

5. ʃʝʥʪʘ, ʠʤʝʶʱʘʷ ʧʨʠ ʜʥʝʚʥʦʤ ʩʚʝʪʝ ʩʚʝʪʣʦ-ʩʠʥʠʡ ʮʚʝʪ, ʧʨʠ ʩʚʝʪʝ ʩʚʝʯʝʡ ʠʤʝʝʪ 

ʜʨʫʛʦʡ ʮʚʝʪ? ʂʘʢʦʡ ʵʪʦ ʮʚʝʪ ʠ ʧʦʯʝʤʫ? ɿʝʣʝʥʳʡ 

6. ʏʝʤ ʙʦʣʴʰʝ ʬʦʢʫʩʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʦʙʲʝʢʪʠʚʘ, ʪʝʤ ʙʦʣʝʝ ʢʨʫʧʥʳʤ ʠ 

çʧʨʠʙʣʠʞʝʥʥʳʤè ʙʫʜʝʪ ʠʟʦʙʨʘʞʝʥʠʝ ʦʙʲʝʢʪʘ ʩʲʝʤʢʠ. ʊʘʢ ʣʠ ʵʪʦ? 

II.  ɿʘʜʘʯʠ (ʙʣʠʮ): 

1. ʆʙʲʝʢʪʠʚ ʪʝʣʝʚʠʟʠʦʥʥʦʛʦ ʧʝʨʝʜʘʪʯʠʢʘ ʩʦʟʜʘʝʪ ʠʟʦʙʨʘʞʝʥʠʝ ʩʚʦʙʦʜʥʦ 

ʧʘʜʘʶʱʝʛʦ ʢʘʤʥʷ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʧʝʨʝʜ ʥʠʤ ʥʘ ʨʘʩʩʪʦʷʥʠʠ d = 5 ʤ. ʆʧʨʝʜʝʣʠʪʴ 

ʬʦʢʫʩʥʦʝ ʨʘʩʩʪʦʷʥʠʝ F ʦʙʲʝʢʪʠʚʘ, ʝʩʣʠ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʠʟʦʙʨʘʞʝʥʠʝ ʜʚʠʞʝʪʩʷ ʩ 

ʫʩʢʦʨʝʥʠʝʤ  = 0,2 ʤ/ʩ
2
. 

2. ʅʘ ʛʣʘʚʥʦʡ ʦʧʪʠʯʝʩʢʦʡ ʦʩʠ ʩʦʙʠʨʘʶʱʝʡ ʣʠʥʟʳ ʩ ʬʦʢʫʩʥʳʤ ʨʘʩʩʪʦʷʥʠʝʤ F 

ʨʘʩʧʦʣʦʞʝʥʦ ʧʣʦʩʢʦʝ ʟʝʨʢʘʣʦ M (ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʦʩʠ) ʠ ʪʦʯʝʯʥʳʡ ʠʩʪʦʯʥʠʢ 

a




