
За верный ответ в задачах №1, 2, 3, 4 ставится 16 баллов,  

в задачах №5, 6 – 18 баллов. 

Максимальная сумма баллов равна 100. 

 

1.1. ʊʝʣʦ, ʙʨʦʰʝʥʥʦʝ ʚʝʨʪʠʢʘʣʴʥʦ ʚʚʝʨʭ, ʟʘ ʚʪʦʨʫʶ ʩʝʢʫʥʜʫ ʧʨʦʣʝʪʝʣʦ 14 ʤʝʪʨʦʚ. 

ʂʘʢʦʝ ʤʘʢʩʠʤʘʣʴʥʦʝ ʚʨʝʤʷ ʪʝʣʦ ʤʦʞʝʪ ʥʘʭʦʜʠʪʩɹʷ ʚ ʧʦʣʝʪʝ, ʝʩʣʠ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚʦʟʜʫʭʘ ʥʝ ʫʯʠʪʳʚʘʪʴ? ʆʪʚʝʪ ʜʘʡʪʝ ʚ ʝʜʠʥʠʮʘʭ ʉʀ, ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʢʨʫʛʣʠʚ ʝʛʦ ʜʦ ʩʦʪʳʭ. 

{ 5.8}  

 

1.2. ʊʝʣʦ, ʙʨʦʰʝʥʥʦʝ ʚʝʨʪʠʢʘʣʴʥʦ ʚʚʝʨʭ, ʟʘ ʚʪʦʨʫʶ ʩʝʢʫʥʜʫ ʧʨʦʣʝʪʝʣʦ 47 ʤʝʪʨʦʚ. 

ʂʘʢʦʝ ʤʘʢʩʠʤʘʣʴʥʦʝ ʚʨʝʤʷ ʪʝʣʦ ʤʦʞʝʪ ʥʘʭʦʜʠʪʩɹʷ ʚ ʧʦʣʝʪʝ, ʝʩʣʠ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚʦʟʜʫʭʘ ʥʝ ʫʯʠʪʳʚʘʪʴ? ʆʪʚʝʪ ʜʘʡʪʝ ʚ ʝʜʠʥʠʮʘʭ ʉʀ, ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʢʨʫʛʣʠʚ ʝʛʦ ʜʦ ʩʦʪʳʭ. 

{ 12.4}  

 

1.3. ʊʝʣʦ, ʙʨʦʰʝʥʥʦʝ ʚʝʨʪʠʢʘʣʴʥʦ ʚʚʝʨʭ, ʟʘ ʪʨʝʪʴʶ ʩʝʢʫʥʜʫ ʧʨʦʣʝʪʝʣʦ 6 ʤʝʪʨʦʚ. 

ʂʘʢʦʝ ʤʘʢʩʠʤʘʣʴʥʦʝ ʚʨʝʤʷ ʪʝʣʦ ʤʦʞʝʪ ʥʘʭʦʜʠʪʩɹʷ ʚ ʧʦʣʝʪʝ, ʝʩʣʠ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚʦʟʜʫʭʘ ʥʝ ʫʯʠʪʳʚʘʪʴ? ʆʪʚʝʪ ʜʘʡʪʝ ʚ ʝʜʠʥʠʮʘʭ ʉʀ, ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʢʨʫʛʣʠʚ ʝʛʦ ʜʦ ʩʦʪʳʭ. 

{ 6.2}  

 

1.4. ʊʝʣʦ, ʙʨʦʰʝʥʥʦʝ ʚʝʨʪʠʢʘʣʴʥʦ ʚʚʝʨʭ, ʟʘ ʪʨʝʪʴʶ ʩʝʢʫʥʜʫ ʧʨʦʣʝʪʝʣʦ 16 ʤʝʪʨʦʚ. 

ʂʘʢʦʝ ʤʘʢʩʠʤʘʣʴʥʦʝ ʚʨʝʤʷ ʪʝʣʦ ʤʦʞʝʪ ʥʘʭʦʜʠʪʩɹʷ ʚ ʧʦʣʝʪʝ, ʝʩʣʠ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚʦʟʜʫʭʘ ʥʝ ʫʯʠʪʳʚʘʪʴ? ʆʪʚʝʪ ʜʘʡʪʝ ʚ ʝʜʠʥʠʮʘʭ ʉʀ, ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʢʨʫʛʣʠʚ ʝʛʦ ʜʦ ʩʦʪʳʭ. 

{ 8.2}  

 

 

2.1. ʂʘʪʝʨ ʧʨʝʦʜʦʣʝʚʘʝʪ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ɸ ʠ ɹ ʧʦ ʪʝʯʝʥʠʶ ʥʘ 6 ʯʘʩʦʚ ʙʳʩʪʨʝʝ, 

ʯʝʤ ʧʣʦʪ. ʉʢʦʣʴʢʦ ʚʨʝʤʝʥʠ ʧʦʪʨʘʪʠʪ ʢʘʪʝʨ ʥʘ ʧʫʪʴ ʪʫʜʘ ʠ ʦʙʨʘʪʥʦ, ʝʩʣʠ ʥʘ 



ʦʙʨʘʪʥʳʡ ʧʫʪʴ ʦʥ ʪʨʘʪʠʪ ʥʘ 2 ʯʘʩʘ ʙʦʣʴʰʝ? ʆʪʚʝʪ ʜʘʡʪʝ ʚ ʤʠʥʫʪʘʭ, ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʢʨʫʛʣʠʚ ʜʦ ʙʣʠʞʘʡʰʝʛʦ ʮʝʣʦʛʦ ʯʠʩʣʘ. 

{360}  

 

2.2. ʂʘʪʝʨ ʧʨʝʦʜʦʣʝʚʘʝʪ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ɸ ʠ ɹ ʧʦ ʪʝʯʝʥʠʶ ʥʘ 12 ʯʘʩʦʚ ʙʳʩʪʨʝʝ, 

ʯʝʤ ʧʣʦʪ. ʉʢʦʣʴʢʦ ʚʨʝʤʝʥʠ ʧʦʪʨʘʪʠʪ ʢʘʪʝʨ ʥʘ ʧʫʪʴ ʪʫʜʘ ʠ ʦʙʨʘʪʥʦ, ʝʩʣʠ ʥʘ 

ʦʙʨʘʪʥʳʡ ʧʫʪʴ ʦʥ ʪʨʘʪʠʪ ʥʘ 2 ʯʘʩʘ ʙʦʣʴʰʝ? ʆʪʚʝʪ ʜʘʡʪʝ ʚ ʤʠʥʫʪʘʭ, ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʢʨʫʛʣʠʚ ʜʦ ʙʣʠʞʘʡʰʝʛʦ ʮʝʣʦʛʦ ʯʠʩʣʘ. 

{ 480}  

 

2.3. ʂʘʪʝʨ ʧʨʝʦʜʦʣʝʚʘʝʪ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ɸ ʠ ɹ ʧʦ ʪʝʯʝʥʠʶ ʥʘ 8 ʯʘʩʦʚ ʙʳʩʪʨʝʝ, 

ʯʝʤ ʧʣʦʪ. ʉʢʦʣʴʢʦ ʚʨʝʤʝʥʠ ʧʦʪʨʘʪʠʪ ʢʘʪʝʨ ʥʘ ʧʫʪʴ ʪʫʜʘ ʠ ʦʙʨʘʪʥʦ, ʝʩʣʠ ʥʘ 

ʦʙʨʘʪʥʳʡ ʧʫʪʴ ʦʥ ʪʨʘʪʠʪ ʥʘ 1 ʯʘʩ 20 ʤʠʥʫʪ ʙʦʣʴʰʝ? ʆʪʚʝʪ ʜʘʡʪʝ ʚ ʤʠʥʫʪʘʭ, 

ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʢʨʫʛʣʠʚ ʜʦ ʙʣʠʞʘʡʰʝʛʦ ʮʝʣʦʛʦ ʯʠʩʣʘ. 

{ 320}  

 

2.4. ʂʘʪʝʨ ʧʨʝʦʜʦʣʝʚʘʝʪ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ɸ ʠ ɹ ʧʦ ʪʝʯʝʥʠʶ ʥʘ 9 ʯʘʩʦʚ ʙʳʩʪʨʝʝ, 

ʯʝʤ ʧʣʦʪ. ʉʢʦʣʴʢʦ ʚʨʝʤʝʥʠ ʧʦʪʨʘʪʠʪ ʢʘʪʝʨ ʥʘ ʧʫʪʴ ʪʫʜʘ ʠ ʦʙʨʘʪʥʦ, ʝʩʣʠ ʥʘ 

ʦʙʨʘʪʥʳʡ ʧʫʪʴ ʦʥ ʪʨʘʪʠʪ ʥʘ 3 ʯʘʩʘ ʙʦʣʴʰʝ? ʆʪʚʝʪ ʜʘʡʪʝ ʚ ʤʠʥʫʪʘʭ, ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʢʨʫʛʣʠʚ ʜʦ ʙʣʠʞʘʡʰʝʛʦ ʮʝʣʦʛʦ ʯʠʩʣʘ. 

{ 540}  

 

 

3.1. ɺ ʜʝʨʝʚʥʝ, ʛʜʝ ʞʠʚʝʪ ɻʣʘʬʠʨʘ, ʝʩʪʴ ʥʝʙʦʣʴʰʦʡ ʧʨʫʜ, ʢʦʪʦʨʳʡ ʥʘʧʦʣʥʷʝʪʩʷ 

ʙʴʶʱʠʤʠ ʥʘ ʜʥʝ ʢʣʶʯʘʤʠ. ʇʳʪʣʠʚʘʷ ɻʣʘʬʠʨʘ ʚʳʷʩʥʠʣʘ, ʯʪʦ ʩʪʘʜʦ ʠʟ 16 

ʢʦʨʦʚ ʧʦʣʥʦʩʪʴʶ ʚʳʧʠʣʦ ʵʪʦʪ ʧʨʫʜ ʨʦʚʥʦ ʟʘ 3 ʜʥʷ. ʏʝʨʝʟ ʢʘʢʦʝ-ʪʦ ʚʨʝʤʷ 

ʢʣʶʯʠ ʩʥʦʚʘ ʥʘʧʦʣʥʠʣʠ ʧʨʫʜ, ʧʦʩʣʝ ʯʝʛʦ 2 ʢʦʨʦʚʳ ʚʳʧʠʣʠ ʝʛʦ ʨʦʚʥʦ ʟʘ 27 

ʜʥʝʡ. ɿʘ ʢʘʢʦʝ ʤʠʥʠʤʘʣʴʥʦʝ ʮʝʣʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʥʝʡ ʤʦʞʝʪ ʚʳʧʠʪʴ ʵʪʦʪ ʧʨʫʜ 

ʦʜʥʘ ʢʦʨʦʚʘ? 

{63} .  

 



3.2. ɺ ʜʝʨʝʚʥʝ, ʛʜʝ ʞʠʚʝʪ ɻʣʘʬʠʨʘ, ʝʩʪʴ ʥʝʙʦʣʴʰʦʡ ʧʨʫʜ, ʢʦʪʦʨʳʡ ʥʘʧʦʣʥʷʝʪʩʷ 

ʙʴʶʱʠʤʠ ʥʘ ʜʥʝ ʢʣʶʯʘʤʠ. ʇʳʪʣʠʚʘʷ ɻʣʘʬʠʨʘ ʚʳʷʩʥʠʣʘ, ʯʪʦ ʩʪʘʜʦ ʠʟ 18 

ʢʦʨʦʚ ʧʦʣʥʦʩʪʴʶ ʚʳʧʠʣʦ ʵʪʦʪ ʧʨʫʜ ʨʦʚʥʦ ʟʘ 4 ʜʥʷ. ʏʝʨʝʟ ʢʘʢʦʝ-ʪʦ ʚʨʝʤʷ 

ʢʣʶʯʠ ʩʥʦʚʘ ʥʘʧʦʣʥʠʣʠ ʧʨʫʜ, ʧʦʩʣʝ ʯʝʛʦ 3 ʢʦʨʦʚʳ ʚʳʧʠʣʠ ʝʛʦ ʨʦʚʥʦ ʟʘ 28 

ʜʥʝʡ. ɿʘ ʢʘʢʦʝ ʤʠʥʠʤʘʣʴʥʦʝ ʮʝʣʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʥʝʡ ʤʦʞʝʪ ʚʳʧʠʪʴ ʵʪʦʪ ʧʨʫʜ 

ʦʜʥʘ ʢʦʨʦʚʘ? 

{140}  

 

3.3. ɺ ʜʝʨʝʚʥʝ, ʛʜʝ ʞʠʚʝʪ ɻʣʘʬʠʨʘ, ʝʩʪʴ ʥʝʙʦʣʴʰʦʡ ʧʨʫʜ, ʢʦʪʦʨʳʡ ʥʘʧʦʣʥʷʝʪʩʷ 

ʙʴʶʱʠʤʠ ʥʘ ʜʥʝ ʢʣʶʯʘʤʠ. ʇʳʪʣʠʚʘʷ ɻʣʘʬʠʨʘ ʚʳʷʩʥʠʣʘ, ʯʪʦ ʩʪʘʜʦ ʠʟ 11 

ʢʦʨʦʚ ʧʦʣʥʦʩʪʴʶ ʚʳʧʠʣʦ ʵʪʦʪ ʧʨʫʜ ʨʦʚʥʦ ʟʘ 5 ʜʥʝʡ. ʏʝʨʝʟ ʢʘʢʦʝ-ʪʦ ʚʨʝʤʷ 

ʢʣʶʯʠ ʩʥʦʚʘ ʥʘʧʦʣʥʠʣʠ ʧʨʫʜ, ʧʦʩʣʝ ʯʝʛʦ 3 ʢʦʨʦʚʳ ʚʳʧʠʣʠ ʝʛʦ ʨʦʚʥʦ ʟʘ 20 

ʜʥʝʡ. ɿʘ ʢʘʢʦʝ ʤʠʥʠʤʘʣʴʥʦʝ ʮʝʣʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʥʝʡ ʤʦʞʝʪ ʚʳʧʠʪʴ ʵʪʦʪ ʧʨʫʜ 

ʦʜʥʘ ʢʦʨʦʚʘ? 

{80}  

 

3.4. ɺ ʜʝʨʝʚʥʝ, ʛʜʝ ʞʠʚʝʪ ɻʣʘʬʠʨʘ, ʝʩʪʴ ʥʝʙʦʣʴʰʦʡ ʧʨʫʜ, ʢʦʪʦʨʳʡ ʥʘʧʦʣʥʷʝʪʩʷ 

ʙʴʶʱʠʤʠ ʥʘ ʜʥʝ ʢʣʶʯʘʤʠ. ʇʳʪʣʠʚʘʷ ɻʣʘʬʠʨʘ ʚʳʷʩʥʠʣʘ, ʯʪʦ ʩʪʘʜʦ ʠʟ 13 

ʢʦʨʦʚ ʧʦʣʥʦʩʪʴʶ ʚʳʧʠʣʦ ʵʪʦʪ ʧʨʫʜ ʨʦʚʥʦ ʟʘ 6 ʜʥʝʡ. ʏʝʨʝʟ ʢʘʢʦʝ-ʪʦ ʚʨʝʤʷ 

ʢʣʶʯʠ ʩʥʦʚʘ ʥʘʧʦʣʥʠʣʠ ʧʨʫʜ, ʧʦʩʣʝ ʯʝʛʦ 3 ʢʦʨʦʚʳ ʚʳʧʠʣʠ ʝʛʦ ʨʦʚʥʦ ʟʘ 30 

ʜʥʝʡ. ɿʘ ʢʘʢʦʝ ʤʠʥʠʤʘʣʴʥʦʝ ʮʝʣʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʥʝʡ ʤʦʞʝʪ ʚʳʧʠʪʴ ʵʪʦʪ ʧʨʫʜ 

ʦʜʥʘ ʢʦʨʦʚʘ? 

{ 150}  

 

 

4.1. ʂʘʢʦʝ ʥʘʠʙʦʣʴʰʝʝ ʮʝʣʦʝ ʢʦʣʠʯʝʩʪʚʦ ʣʠʪʨʦʚ ʚʦʜʳ ʤʦʞʥʦ ʥʘʛʨʝʪʴ ʜʦ 

ʪʝʤʧʝʨʘʪʫʨʳ ʢʠʧʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʢʦʣʠʯʝʩʪʚʘ ʪʝʧʣʦʪʳ, ʧʦʣʫʯʝʥʥʦʡ ʦʪ 

ʩʛʦʨʘʥʠʷ ʪʚʝʨʜʦʛʦ ʪʦʧʣʠʚʘ, ʝʩʣʠ ʟʘ ʧʝʨʚʳʝ 5 ʤʠʥʫʪ ʛʦʨʝʥʠʷ ʠʟ ʪʦʧʣʠʚʘ 

ʧʦʣʫʯʘʝʪʩʷ 440 ʢɼʞ, ʘ ʟʘ ʢʘʞʜʫʶ ʩʣʝʜʫʶʱʫʶ ʧʷʪʠʤʠʥʫʪʢʫ ʥʘ 25% ʤʝʥʴʰʝ, 

ʯʝʤ ʟʘ ʧʨʝʜʳʜʫʱʫʶ. ʅʘʯʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ 20ʦC, ʪʝʤʧʝʨʘʪʫʨʘ 

ʢʠʧʝʥʠʷ 100ʦC. ʋʜʝʣʴʥʘʷ ʪʝʧʣʦʝʤʢʦʩʪʴ ʚʦʜʳ 4,2 ʢɼʞ/(ʢʛ × ʂ). 



{ 5} .  

 

4.2. ʂʘʢʦʝ ʥʘʠʙʦʣʴʰʝʝ ʮʝʣʦʝ ʢʦʣʠʯʝʩʪʚʦ ʣʠʪʨʦʚ ʚʦʜʳ ʤʦʞʥʦ ʥʘʛʨʝʪʴ ʜʦ 

ʪʝʤʧʝʨʘʪʫʨʳ ʢʠʧʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʢʦʣʠʯʝʩʪʚʘ ʪʝʧʣʦʪʳ, ʧʦʣʫʯʝʥʥʦʡ ʦʪ 

ʩʛʦʨʘʥʠʷ ʪʚʝʨʜʦʛʦ ʪʦʧʣʠʚʘ, ʝʩʣʠ ʟʘ ʧʝʨʚʳʝ 5 ʤʠʥʫʪ ʛʦʨʝʥʠʷ ʠʟ ʪʦʧʣʠʚʘ 

ʧʦʣʫʯʘʝʪʩʷ 420 ʢɼʞ, ʘ ʟʘ ʢʘʞʜʫʶ ʩʣʝʜʫʶʱʫʶ ʧʷʪʠʤʠʥʫʪʢʫ ʥʘ 10% ʤʝʥʴʰʝ, 

ʯʝʤ ʟʘ ʧʨʝʜʳʜʫʱʫʶ. ʅʘʯʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ 20ʦC, ʪʝʤʧʝʨʘʪʫʨʘ 

ʢʠʧʝʥʠʷ 100ʦC. ʋʜʝʣʴʥʘʷ ʪʝʧʣʦʝʤʢʦʩʪʴ ʚʦʜʳ 4,2 ʢɼʞ/(ʢʛ × ʂ). 

{ 12} .  

 

4.3. ʂʘʢʦʝ ʥʘʠʙʦʣʴʰʝʝ ʮʝʣʦʝ ʢʦʣʠʯʝʩʪʚʦ ʣʠʪʨʦʚ ʚʦʜʳ ʤʦʞʥʦ ʥʘʛʨʝʪʴ ʜʦ 

ʪʝʤʧʝʨʘʪʫʨʳ ʢʠʧʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʢʦʣʠʯʝʩʪʚʘ ʪʝʧʣʦʪʳ, ʧʦʣʫʯʝʥʥʦʡ ʦʪ 

ʩʛʦʨʘʥʠʷ ʪʚʝʨʜʦʛʦ ʪʦʧʣʠʚʘ, ʝʩʣʠ ʟʘ ʧʝʨʚʳʝ 5 ʤʠʥʫʪ ʛʦʨʝʥʠʷ ʠʟ ʪʦʧʣʠʚʘ 

ʧʦʣʫʯʘʝʪʩʷ 560 ʢɼʞ, ʘ ʟʘ ʢʘʞʜʫʶ ʩʣʝʜʫʶʱʫʶ ʧʷʪʠʤʠʥʫʪʢʫ ʥʘ 50% ʤʝʥʴʰʝ, 

ʯʝʤ ʟʘ ʧʨʝʜʳʜʫʱʫʶ. ʅʘʯʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ 20ʦC, ʪʝʤʧʝʨʘʪʫʨʘ 

ʢʠʧʝʥʠʷ 100ʦC. ʋʜʝʣʴʥʘʷ ʪʝʧʣʦʝʤʢʦʩʪʴ ʚʦʜʳ 4,2 ʢɼʞ/(ʢʛ × ʂ). 

{ 3} .  

 

4.4. ʂʘʢʦʝ ʥʘʠʙʦʣʴʰʝʝ ʮʝʣʦʝ ʢʦʣʠʯʝʩʪʚʦ ʣʠʪʨʦʚ ʚʦʜʳ ʤʦʞʥʦ ʥʘʛʨʝʪʴ ʜʦ 

ʪʝʤʧʝʨʘʪʫʨʳ ʢʠʧʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʢʦʣʠʯʝʩʪʚʘ ʪʝʧʣʦʪʳ, ʧʦʣʫʯʝʥʥʦʡ ʦʪ 

ʩʛʦʨʘʥʠʷ ʪʚʝʨʜʦʛʦ ʪʦʧʣʠʚʘ, ʝʩʣʠ ʟʘ ʧʝʨʚʳʝ 5 ʤʠʥʫʪ ʛʦʨʝʥʠʷ ʠʟ ʪʦʧʣʠʚʘ 

ʧʦʣʫʯʘʝʪʩʷ 440 ʢɼʞ, ʘ ʟʘ ʢʘʞʜʫʶ ʩʣʝʜʫʶʱʫʶ ʧʷʪʠʤʠʥʫʪʢʫ ʥʘ 20% ʤʝʥʴʰʝ, 

ʯʝʤ ʟʘ ʧʨʝʜʳʜʫʱʫʶ. ʅʘʯʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ 20ʦC, ʪʝʤʧʝʨʘʪʫʨʘ 

ʢʠʧʝʥʠʷ 100ʦC. ʋʜʝʣʴʥʘʷ ʪʝʧʣʦʝʤʢʦʩʪʴ ʚʦʜʳ 4,2 ʢɼʞ/(ʢʛ × ʂ). 

{ 6} .  

 

 

5.1. ɻʘʚʨʠʣʘ ʪʦʣʢʘʝʪ ʙʨʫʩʦʢ ʤʘʩʩʦʡ 1 ʢʛ, ʠ ʙʨʫʩʦʢ ʥʘʯʠʥʘʝʪ ʜʚʠʛʘʪʴʩʷ c ʥʘʯʘʣʴʥʦʡ 

ʩʢʦʨʦʩʪʴʶ 20 ʤ/ʩ ʚʚʝʨʭ ʧʦ ʥʘʢʣʦʥʥʦʡ ʧʣʦʩʢʦʩʪʠ ʩ ʫʛʣʦʤ ʥʘʢʣʦʥʘ ʢ ʛʦʨʠʟʦʥʪʫ 

30o. ʅʘ ʢʘʢʦʡ ʚʳʩʦʪʝ ɻʘʚʨʠʣʘ ʦʙʥʘʨʫʞʠʪ ʙʨʫʩʦʢ ʯʝʨʝʟ 3 ʩʝʢʫʥʜʳ ʦʪ ʥʘʯʘʣʘ 

ʜʚʠʞʝʥʠʷ ʚʜʦʣʴ ʥʘʢʣʦʥʥʦʡ ʧʣʦʩʢʦʩʪʠ, ʝʩʣʠ ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ ʙʨʫʩʢʘ ʦ 



ʧʦʚʝʨʭʥʦʩʪʴ ʨʘʚʝʥ 0,6? ʆʪʚʝʪ ʜʘʡʪʝ ʚ ʝʜʠʥʠʮʘʭ ʉʀ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʦʢʨʫʛʣʠʚ ʜʦ ʩʦʪʳʭ.  

{ 9.81}  

 

5.2. ɻʘʚʨʠʣʘ ʪʦʣʢʘʝʪ ʙʨʫʩʦʢ ʤʘʩʩʦʡ 1 ʢʛ, ʠ ʙʨʫʩʦʢ ʥʘʯʠʥʘʝʪ ʜʚʠʛʘʪʴʩʷ c ʥʘʯʘʣʴʥʦʡ 

ʩʢʦʨʦʩʪʴʶ 20 ʤ/ʩ ʚʚʝʨʭ ʧʦ ʥʘʢʣʦʥʥʦʡ ʧʣʦʩʢʦʩʪʠ ʩ ʫʛʣʦʤ ʥʘʢʣʦʥʘ ʢ ʛʦʨʠʟʦʥʪʫ 

30o. ʅʘ ʢʘʢʦʡ ʚʳʩʦʪʝ ɻʘʚʨʠʣʘ ʦʙʥʘʨʫʞʠʪ ʙʨʫʩʦʢ ʯʝʨʝʟ 3 ʩʝʢʫʥʜʳ ʦʪ ʥʘʯʘʣʘ 

ʜʚʠʞʝʥʠʷ ʚʜʦʣʴ ʥʘʢʣʦʥʥʦʡ ʧʣʦʩʢʦʩʪʠ, ʝʩʣʠ ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ ʙʨʫʩʢʘ ʦ 

ʧʦʚʝʨʭʥʦʩʪʴ ʨʘʚʝʥ 0,7? ʆʪʚʝʪ ʜʘʡʪʝ ʚ ʝʜʠʥʠʮʘʭ ʉʀ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʦʢʨʫʛʣʠʚ ʜʦ ʩʦʪʳʭ.  

{ 9.04}  

 

5.3. ɻʘʚʨʠʣʘ ʪʦʣʢʘʝʪ ʙʨʫʩʦʢ ʤʘʩʩʦʡ 2 ʢʛ, ʠ ʙʨʫʩʦʢ ʥʘʯʠʥʘʝʪ ʜʚʠʛʘʪʴʩʷ c ʥʘʯʘʣʴʥʦʡ 

ʩʢʦʨʦʩʪʴʶ 20 ʤ/ʩ ʚʚʝʨʭ ʧʦ ʥʘʢʣʦʥʥʦʡ ʧʣʦʩʢʦʩʪʠ ʩ ʫʛʣʦʤ ʥʘʢʣʦʥʘ ʢ ʛʦʨʠʟʦʥʪʫ 

30o. ʅʘ ʢʘʢʦʡ ʚʳʩʦʪʝ ɻʘʚʨʠʣʘ ʦʙʥʘʨʫʞʠʪ ʙʨʫʩʦʢ ʯʝʨʝʟ 4 ʩʝʢʫʥʜʳ ʦʪ ʥʘʯʘʣʘ 

ʜʚʠʞʝʥʠʷ ʚʜʦʣʴ ʥʘʢʣʦʥʥʦʡ ʧʣʦʩʢʦʩʪʠ, ʝʩʣʠ ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ ʙʨʫʩʢʘ ʦ 

ʧʦʚʝʨʭʥʦʩʪʴ ʨʘʚʝʥ 0,6? ʆʪʚʝʪ ʜʘʡʪʝ ʚ ʝʜʠʥʠʮʘʭ ʉʀ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʦʢʨʫʛʣʠʚ ʜʦ ʩʦʪʳʭ.  

{ 9.81}  

 

5.4. ɻʘʚʨʠʣʘ ʪʦʣʢʘʝʪ ʙʨʫʩʦʢ ʤʘʩʩʦʡ 2 ʢʛ, ʠ ʙʨʫʩʦʢ ʥʘʯʠʥʘʝʪ ʜʚʠʛʘʪʴʩʷ c ʥʘʯʘʣʴʥʦʡ 

ʩʢʦʨʦʩʪʴʶ 20 ʤ/ʩ ʚʚʝʨʭ ʧʦ ʥʘʢʣʦʥʥʦʡ ʧʣʦʩʢʦʩʪʠ ʩ ʫʛʣʦʤ ʥʘʢʣʦʥʘ ʢ ʛʦʨʠʟʦʥʪʫ 

30o. ʅʘ ʢʘʢʦʡ ʚʳʩʦʪʝ ɻʘʚʨʠʣʘ ʦʙʥʘʨʫʞʠʪ ʙʨʫʩʦʢ ʯʝʨʝʟ 4 ʩʝʢʫʥʜʳ ʦʪ ʥʘʯʘʣʘ 

ʜʚʠʞʝʥʠʷ ʚʜʦʣʴ ʥʘʢʣʦʥʥʦʡ ʧʣʦʩʢʦʩʪʠ, ʝʩʣʠ ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ ʙʨʫʩʢʘ ʦ 

ʧʦʚʝʨʭʥʦʩʪʴ ʨʘʚʝʥ 0,7? ʆʪʚʝʪ ʜʘʡʪʝ ʚ ʝʜʠʥʠʮʘʭ ʉʀ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʦʢʨʫʛʣʠʚ ʜʦ ʩʦʪʳʭ.  

{ 9.04}  

 

 

6.1. ʇʦʨʮʠʶ ʦʜʥʦʘʪʦʤʥʦʛʦ ʠʜʝʘʣʴʥʦʛʦ ʛʘʟʘ ʧʦʜʚʝʨʛʣʠ ʮʠʢʣʠʯʝʩʢʦʤʫ ʧʨʦʮʝʩʩʫ. 

ʉʥʘʯʘʣʘ ʝʛʦ ʠʟʦʙʘʨʠʯʝʩʢʠ ʩʞʘʣʠ ʠʟ ʩʦʩʪʦʷʥʠʷ 1 ʚ ʩʦʩʪʦʷʥʠʝ 2. ʇʦʪʦʤ 



ʠʟʦʭʦʨʠʯʝʩʢʠ ʥʘʛʨʝʣʠ ʜʦ ʩʦʩʪʦʷʥʠʷ 3. ʇʨʦʮʝʩʩ 3-1 ʙʳʣ ʦʨʛʘʥʠʟʦʚʘʥ ʪʘʢ, ʯʪʦ 

ʜʘʚʣʝʥʠʝ ʚ ʵʪʦʤ ʧʨʦʮʝʩʩʝ ʤʝʥʷʣʦʩʴ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʠʟʤʝʥʝʥʠʶ ʦʙʲʝʤʘ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʩʦʩʪʦʷʥʠʷʭ 1 ʠ 3 ʦʜʠʥʘʢʦʚʘʷ, ʘ ʜʘʚʣʝʥʠʝ ʚ ʮʠʢʣʝ 

ʤʝʥʷʣʦʩʴ ʚ 2 ʨʘʟʘ. ʅʘʡʜʠʪʝ ʢʧʜ ʮʠʢʣʘ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʢʨʫʛʣʠʚ ʝʛʦ ʜʦ 

ʪʳʩʷʯʥʳʭ. 

{ 0.099}.  

 


