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ɼʝʧʘʨʪʘʤʝʥʪ ʚʥʫʪʨʝʥʥʝʡ ʠ ʢʘʜʨʦʚʦʡ ʧʦʣʠʪʠʢʠ ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ 

ʦʙʣʘʩʪʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʘʚʪʦʥʦʤʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ 

ʩʨʝʜʥʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

çɹʝʣʛʦʨʦʜʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʢʦʣʣʝʜʞè 

 

 

ʈʘʩʩʤʦʪʨʝʥʦ ʥʘ ʟʘʩʝʜʘʥʠʠ ʇʎʂ 

ʇʨʦʪʦʢʦʣ ˉ ____ ʦʪ _______________  

ʧʨʝʜʩʝʜʘʪʝʣʴ ______________________  

                              (ʀ.ɸ. ɼʘʚʠʜʝʥʢʦ) 

 

çʋʊɺɽʈɾɼɸʖè 

ʟʘʤ. ʜʠʨʝʢʪʦʨʘ ʧʦ ʋʈ 

___________________ɺ.ʀ.ʇʘʨʭʦʤʝʥʢʦ 

ç_____è___________ 201____ ʛ. 

 

 

 

 

 

 

  

ʈɸɹʆʏɸʗ ʊɽʊʈɸɼʔ 

ɼʃʗ ʉɸʄʆʉʊʆʗʊɽʃʔʅʆʁ ɺʅɽɸʋɼʀʊʆʈʅʆʁ ʈɸɹʆʊʓ  

 

(ʨʝʰʝʥʠʝ ʟʘʜʘʯ ʧʦ ʨʘʟʜʝʣʫ çʄʦʣʝʢʫʣʷʨʥʘʷ ʬʠʟʠʢʘ. ʊʝʨʤʦʜʠʥʘʤʠʢʘè) 

 

 

 

ʜʠʩʮʠʧʣʠʥʘ ʆɼʧ.12 ʌʠʟʠʢʘ   

ʩʧʝʮʠʘʣʴʥʦʩʪʠ ʧʦ ʚʩʝʤ ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ 

ʫʨʦʚʝʥʴ ʦʙʨʘʟʦʚʘʥʠʷ  ʙʘʟʦʚʳʡ 

(ʫʛʣʫʙʣʸʥʥʳʡ)     

ʩʨʦʢ ʦʙʫʯʝʥʠʷ  3 ʛʦʜʘ 10 ʤʝʩ. 

(4 ʛʦʜʘ 10 ʤʝʩ)  

ʈʘʟʨʘʙʦʪʘʣʘ ʇʨʝʧʦʜʘʚʘʪʝʣɹ  

ʉʪʘʚʨʦʧʦʣɹʮʝʚʘ ʊ.ʇ. 
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ʉʦʜʝʨʞʘʥʠʝ 

 

ˉ/  ̄ ʊʝʤʘ ʉʪʨ. 

 ʇʦʷʩʥʠʪʝʣʴʥʘʷ ʟʘʧʠʩʢʘ 2 

1 ʄʦʣʝʢʫʣʷʨʥʦ-ʢʠʥʝʪʠʯʝʩʢʘʷ ʪʝʦʨʠʷ 3 

 ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʩʚʝʜʝʥʠʷ 3 

 ʇʨʠʤʝʨʳ ʨʝʰʝʥʠʷ ʟʘʜʘʯ 4 

 ɿʘʜʘʯʠ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ 7 

2 ʉʚʦʡʩʪʚʘ ʛʘʟʦʚ, ʧʘʨʦʚ, ʞʠʜʢʦʩʪʝʡ ʠ ʪʚʸʨʜʳʭ ʪʝʣ 12 

 ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʩʚʝʜʝʥʠʷ 12 

 ʇʨʠʤʝʨʳ ʨʝʰʝʥʠʷ ʟʘʜʘʯ 17 

 ɿʘʜʘʯʠ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ 21 

3 ʆʩʥʦʚʳ ʪʝʨʤʦʜʠʥʘʤʠʢʠ 27 

 ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʩʚʝʜʝʥʠʷ 27 

 ʇʨʠʤʝʨʳ ʨʝʰʝʥʠʷ ʟʘʜʘʯ 28 

 ɿʘʜʘʯʠ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ 31 

4 ʂʦʥʪʨʦʣʴʥʳʝ ʟʘʜʘʯʠ 35 

 ɺʘʨʠʘʥʪʳ 49 

5 ʂʦʥʪʨʦʣʴʥʘʷ ʨʘʙʦʪʘ 50 

 

 

 

ʇʦʷʩʥʠʪʝʣʴʥʘʷ ʟʘʧʠʩʢʘ 

 

ɼʘʥʥʘʷ ʨʘʙʦʯʘʷ ʪʝʪʨʘʜʴ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʧʦ ʬʠʟʠʢʝ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʘʢʪʠʚʠʟʘʮʠʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʦʙʫʯʘʶʱʠʭʩʷ, ʚʳʨʘʙʦʪʢʝ ʫ ʥʠʭ 

ʧʨʦʯʥʳʭ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ, ʥʘʚʳʢʦʚ ʠ ʦʙʱʠʭ ʢʦʤʧʝʪʝʥʮʠʡ, 

ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʥʳ ʠʤʠ ʚ ʙʫʜʫʱʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺ ʨʘʙʦʯʝʡ ʪʝʪʨʘʜʠ ʜʘʥʳ ʦʙʱʠʝ ʤʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ 

ʨʝʰʝʥʠʶ ʠ ʦʬʦʨʤʣʝʥʠʶ ʟʘʜʘʯ ʧʦ ʬʠʟʠʢʝ, ʘ ʪʘʢʞʝ ʧʨʠʚʝʜʝʥʦ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʟʘʜʘʯ ʩ ʧʦʜʨʦʙʥʳʤʠ ʨʝʰʝʥʠʷʤʠ ʠ ʘʥʘʣʠʟʦʤ ʧʦʣʫʯʝʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ. ʂʨʘʪʢʦʝ ʠʟʣʦʞʝʥʠʝ ʦʩʥʦʚʥʳʭ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʧʦʥʷʪʠʡ, ʟʘʢʦʥʦʚ ʠ 

ʬʦʨʤʫʣ ʧʦʟʚʦʣʷʶʪ ʦʢʘʟʘʪʴ ʤʘʢʩʠʤʘʣʴʥʫʶ ʧʦʤʦʱʴ ʦʙʫʯʘʶʱʠʤʩʷ ʧʨʠ 

ʨʝʰʝʥʠʠ ʟʘʜʘʯ.  
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ʌʠʟʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʤʦʣʝʢʫʣʷʨʥʦʡ ʬʠʟʠʢʠ ʠ ʪʝʨʤʦʜʠʥʘʤʠʢʠ 

1. ʄʦʣʝʢʫʣʷʨʥʦ-ʢʠʥʝʪʠʯʝʩʢʘʷ ʪʝʦʨʠʷ (ʄʂʊ) ʩʪʨʦʝʥʠʷ ʚʝʱʝʩʪʚʘ 

ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʩʚʝʜʝʥʠʷ. 

ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʄʂʊ: 

1. ʚʩʝ ʚʝʱʝʩʪʚʘ ʩʦʩʪʦʷʪ ʠʟ ʯʘʩʪʠʮ (ʤʦʣʝʢʫʣ ʠ ʘʪʦʤʦʚ), 

2. ʯʘʩʪʠʮʳ ʥʘʭʦʜʷʪʩʷ ʚ ʥʝʧʨʝʨʳʚʥʦʤ ʭʘʦʪʠʯʝʩʢʦʤ (ʙʝʩʧʦʨʷʜʦʯʥʦʤ) 

ʜʚʠʞʝʥʠʠ, 

3. ʤʝʞʜʫ ʯʘʩʪʠʮʘʤʠ ʜʝʡʩʪʚʫʶʪ ʩʠʣʳ ʧʨʠʪʷʞʝʥʠʷ ʠ ʦʪʪʘʣʢʠʚʘʥʠʷ. 

ʆʪʥʦʩʠʪʝʣʴʥʦʡ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʦʡ ʚʝʱʝʩʪʚʘ ʥʘʟʳʚʘʝʪʩʷ ʬʠʟʠʯʝʩʢʘʷ 

ʚʝʣʠʯʠʥʘ, ʨʘʚʥʘʷ ʦʪʥʦʰʝʥʠʶ ʤʘʩʩʳ ʤʦʣʝʢʫʣʳ (ʘʪʦʤʘ) ʜʘʥʥʦʛʦ ʚʝʱʝʩʪʚʘ  ʢ 

1/12 ʤʘʩʩʳ ʤʦʣʝʢʫʣʳ (ʘʪʦʤʘ) ʫʛʣʝʨʦʜʘ  

 

ʄʦʣʷʨʥʘʷ ʤʘʩʩʘ ʄ( . ï ʤʘʩʩʘ ʚʝʱʝʩʪʚʘ, ʚʟʷʪʦʛʦ ʚ ʢʦʣʠʯʝʩʪʚʝ 1 ʤʦʣʷ. 

ʄʦʣʷʨʥʘʷ ʤʘʩʩʘ ʩʚʷʟʘʥʘ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʦʡ ʬʦʨʤʫʣʦʡ: 

              (2)    

ʄʦʣʷʨʥʘʷ ʤʘʩʩʘ ʚ ʉʀ ʠʟʤʝʨʷʝʪʩʷ ʚ . 

ʄʘʩʩʘ ʦʜʥʦʡ ʤʦʣʝʢʫʣʳ (ʘʪʦʤʘ) ʚʝʱʝʩʪʚʘ 

 

- ʧʦʩʪʦʷʥʥʘʷ ɸʚʦʛʘʜʨʦ, ʧʦʢʘʟʳʚʘʶʱʘʷ, ʩʢʦʣʴʢʦ 

ʤʦʣʝʢʫʣ ʩʦʜʝʨʞʠʪʩʷ ʚ ʦʜʥʦʤ ʤʦʣʝ ʚʝʱʝʩʪʚʘ. 

ʂʦʣʠʯʝʩʪʚʦ ʚʝʱʝʩʪʚʘ : 

 

ʛʜʝ N ï ʯʠʩʣʦ ʤʦʣʝʢʫʣ (ʘʪʦʤʦʚ) ʚ ʜʘʥʥʦʤ ʦʙʲʸʤʝ, 

m(ʢʛ)- ʤʘʩʩʘ ʚʝʱʝʩʪʚʘ. 

ʀʜʝʘʣʴʥʳʡ ʛʘʟ ï ʤʦʜʝʣʴ ʨʝʘʣʴʥʦʛʦ ʛʘʟʘ, ʦʙʣʘʜʘʶʱʘʷ ʩʚʦʡʩʪʚʘʤʠ: 

1. ʤʦʣʝʢʫʣʳ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʤʘʣʝʥʴʢʠʤʠ ʰʘʨʠʢʘʤʠ, ʦʙʣʘʜʘʶʱʠʝ ʤʘʩʩʦʡ; 

2. ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʤʦʣʝʢʫʣʘʤʠ ʚʦ ʤʥʦʛʦ ʨʘʟ ʙʦʣʴʰʝ ʨʘʟʤʝʨʦʚ ʩʘʤʠʭ 

ʤʦʣʝʢʫʣ; 

3. ʩʠʣʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʤʦʣʝʢʫʣʘʤʠ ʧʨʝʥʝʙʨʝʞʠʪʝʣʴʥʦ ʤʘʣʳ. 

ʆʩʥʦʚʥʦʝ ʫʨʘʚʥʝʥʠʝ ʤʦʣʝʢʫʣʷʨʥʦ-ʢʠʥʝʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ 

 

ʛʜʝ p (ʇʘ) - ʜʘʚʣʝʥʠʝ ʛʘʟʘ ʥʘ ʩʪʝʥʢʠ ʩʦʩʫʜʘ, 

 

 - ʢʦʥʮʝʥʪʨʘʮʠʷ ʛʘʟʘ - ʯʠʩʣʦ ʤʦʣʝʢʫʣ ʚ ʝʜʠʥʠʮʝ ʦʙʲʸʤʘ, 
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 - ʩʨʝʜʥʷʷ ʢʚʘʜʨʘʪʠʯʝʩʢʘʷ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʤʦʣʝʢʫʣ ʛʘʟʘ. 

ʉʨʝʜʥʷʷ ʢʠʥʝʪʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ ʜʚʠʞʝʥʠʷ ʤʦʣʝʢʫʣʳ 

 

ʛʜʝ  - ʧʦʩʪʦʷʥʥʘʷ ɹʦʣʴʮʤʘʥʘ, 

T (K)- ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ. 

ʊʝʨʤʦʜʠʥʘʤʠʯʝʩʢʘʷ (ʘʙʩʦʣʶʪʥʘʷ) ʪʝʤʧʝʨʘʪʫʨʘ ʊ ʠ ʪʝʤʧʝʨʘʪʫʨʘ t ʧʦ ʰʢʘʣʝ 

ʎʝʣʴʩʠʷ ʩʚʷʟʘʥʳ ʬʦʨʤʫʣʘʤʠ:  

ʊ = t + 273,                (9) 

t = T ï 273                (10) 

ɼʘʚʣʝʥʠʝ ʤʦʣʝʢʫʣ ʛʘʟʘ ʥʘ ʩʪʝʥʢʠ ʩʦʩʫʜʘ 

 

 

ʛʜʝ         (13) - ʢʦʥʮʝʥʪʨʘʮʠʷ ʛʘʟʘ, ʯʠʩʣʦ ʤʦʣʝʢʫʣ ʚ ʝʜʠʥʠʮʝ 

ʦʙʲʸʤʘ, 

 - ʩʨʝʜʥʷʷ ʢʠʥʝʪʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ ʜʚʠʞʝʥʠʷ ʤʦʣʝʢʫʣʳ. 

ʉʨʝʜʥʷʷ ʢʚʘʜʨʘʪʠʯʝʩʢʘʷ ʩʢʦʨʦʩʪʴ ʤʦʣʝʢʫʣ ʛʘʟʘ 

 

ʛʜʝ  - ʧʦʩʪʦʷʥʥʘʷ ɹʦʣʴʮʤʘʥʘ,  

 T (K) - ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ, 

(ʢʛ) ï ʤʘʩʩʘ ʦʜʥʦʡ ʤʦʣʝʢʫʣʳ, 

 

 

ʇʨʠʤʝʨʳ ʨʝʰʝʥʠʷ ʟʘʜʘʯ 

ʇʨʠʤʝʨ 1.1. 

ʆʧʨʝʜʝʣʠʪʴ ʤʘʩʩʫ ʤʦʣʝʢʫʣʳ ʚʦʜʦʨʦʜʘ. 

ɼʘʥʦ: 

 

 

 

 

ʈʝʰʝʥʠʝ: 

ʄʘʩʩʘ ʦʜʥʦʡ ʤʦʣʝʢʫʣʳ ʨʘʚʥʘ (ʩʤ. ʬʦʨʤʫʣʫ (3)) 

 

ʇʦʜʩʪʘʚʣʷʷ ʯʠʩʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ, ʥʘʭʦʜʠʤ ʤʘʩʩʫ 

ʦʜʥʦʡ ʤʦʣʝʢʫʣʳ ʚʦʜʦʨʦʜʘ 
ʅʘʡʪʠ: -? 
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ɺ ʩʪʘʥʜʘʨʪʥʦʤ ʚʠʜʝ ʦʪʚʝʪ ʙʫʜʝʪ  

ʆʪʚʝʪ: 3Ā10
-27

 ʢʛ. 

 

ʇʨʠʤʝʨ 1.2. 

ʅʘʡʪʠ ʯʠʩʣʦ ʤʦʣʝʢʫʣ N ʚ 2 ʢʛ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ. 

 

ɼʘʥʦ: 

 

m = 2 ʢʛ 

ʈʝʰʝʥʠʝ: 

ʏʠʩʣʦ ʤʦʣʝʢʫʣ ʨʘʚʥʦ ʦʪʥʦʰʝʥʠʶ ʤʘʩʩʳ 

ʚʩʝʛʦ ʛʘʟʘ ʢ ʤʘʩʩʝ ʦʜʥʦʡ ʤʦʣʝʢʫʣʳ  

, 

ʄʘʩʩʘ ʦʜʥʦʡ ʤʦʣʝʢʫʣʳ            

ʛʜʝ 

  

ʄ - ʤʦʣʷʨʥʘʷ ʤʘʩʩʘ. 

ʊʦʛʜʘ ʯʠʩʣʦ ʤʦʣʝʢʫʣ ʙʫʜʝʪ ʨʘʚʥʦ         

 

ʅʘʡʜʸʤ ʤʦʣʷʨʥʫʶ ʤʘʩʩʫ ʤʦʣʝʢʫʣʳ 

ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ: 

 

ʇʦʜʩʪʘʚʣʷʷ ʯʠʩʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʚ ʬʦʨʤʫʣʫ, 

ʧʦʣʫʯʘʝʤ 

ʤʦʣʝʢʫʣ 

ʆʪʚʝʪ: 2,7Ā10
25

. 

ʅʘʡʪʠ: N - 

? 

ʇʨʠʤʝʨ 1.3. 

ʆʧʨʝʜʝʣʠʪʴ ʩʨʝʜʥʶʶ ʢʚʘʜʨʘʪʠʯʝʩʢʫʶ ʩʢʦʨʦʩʪʴ ʠ ʩʨʝʜʥʶʶ ʢʠʥʝʪʠʯʝʩʢʫʶ 

ʵʥʝʨʛʠʶ ʤʦʣʝʢʫʣ ʘʟʦʪʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 300ʂ ? 

 

ɼʘʥʦ: 

 

ʊ = 300 ʂ 

ʈʝʰʝʥʠʝ: ʚʦʩʧʦʣʴʟʫʝʤʩʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʨʝʜʥʝʡ 

ʢʚʘʜʨʘʪʠʯʝʩʢʦʡ ʩʢʦʨʦʩʪʠ ʬʦʨʤʫʣʦʡ (15) 

, 

ʛʜʝ  ï ʫʥʠʚʝʨʩʘʣʴʥʘʷ ʛʘʟʦʚʘʷ ʧʦʩʪʦʷʥʥʘʷ, 

ʅʘʡʪʠ: 
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ʤʦʣʷʨʥʘʷ ʤʘʩʩʘ ʘʟʦʪʘ ʨʘʚʥʘ:  

. 

ɺʳʯʠʩʣʷʝʤ: 

 

ʉʨʝʜʥʶʶ ʢʠʥʝʪʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ ʙʫʜʝʤ ʚʳʯʠʩʣʷʪʴ ʧʦ 

ʬʦʨʤʫʣʝ (8): 

 

ʛʜʝ   

ɺʳʯʠʩʣʷʝʤ: 

 

ʆʪʚʝʪ: 6,2Ā10
-21
ɼʞ 
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ɿʘʜʘʯʠ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ. 

ɿʘʜʘʯʘ 1.1.  

ʅʘʡʪʠ ʤʘʩʩʫ ʤʦʣʝʢʫʣ ʢʠʩʣʦʨʦʜʘ, ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ, ʚʦʜʷʥʦʛʦ ʧʘʨʘ, ʘʤʤʠʘʢʘ. 
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ɿʘʜʘʯʘ 1.2. 

ʆʧʨʝʜʝʣʠʪʴ ʯʠʩʣʦ ʤʦʣʝʢʫʣ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ 1 ʛ ʘʟʦʪʘ, ʚ 1 ʛ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ, ʚ 

1 ʤ
3 
ʢʠʩʣʦʨʦʜʘ ʧʨʠ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ. 
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ɿʘʜʘʯʘ 1.3. 

ʅʘʡʪʠ ʤʘʩʩʫ ʤʦʣʝʢʫʣ ʢʠʩʣʦʨʦʜʘ, ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ, ʚʦʜʷʥʦʛʦ ʧʘʨʘ ʘʤʤʠʘʢʘ. 

                              

                              

                              

                              

                              

                              

                              

                              

                              

                              

                              

                              

                              

                              

                              

                              

                              

                              

                              

                              

                              

                              

                              

                              

                              

                              

                              

                              

                              

                              

                              

                              

                              

                              

                              

  



10 
 

ɿʘʜʘʯʘ 1.4. 

ʆʧʨʝʜʝʣʠʪʴ ʜʘʚʣʝʥʠʝ, ʧʨʠ ʢʦʪʦʨʦʤ 1 ʤ
3
 ʛʘʟʘ ʩʦʜʝʨʞʠʪ 2,4Ā10

26
 ʤʦʣʝʢʫʣ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʛʘʟʘ 60. 
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ɿʘʜʘʯʘ 1.5. 

ʅʘʡʪʠ ʩʨʝʜʥʶʶ ʢʚʘʜʨʘʪʠʯʥʫʶ ʩʢʦʨʦʩʪʴ ʤʦʣʝʢʫʣ ʛʘʟʘ, ʠʤʝʶʱʝʛʦ ʧʣʦʪʥʦʩʪʴ 

1,8 ʢʛ/ʤ
3
 ʧʨʠ ʜʘʚʣʝʥʠʠ 152 ʢʇʘ. 
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2. ʉʚʦʡʩʪʚʘ ʛʘʟʦʚ, ʧʘʨʦʚ, ʞʠʜʢʦʩʪʝʡ ʠ ʪʚʸʨʜʳʭ ʪʝʣ. 

ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʩʚʝʜʝʥʠʷ. 

ʋʨʘʚʥʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʠʜʝʘʣʴʥʦʛʦ ʛʘʟʘ (ʫʨʘʚʥʝʥʠʝ ʄʝʥʜʝʣʝʝʚʘ ï ʂʣʘʧʝʡʨʦʥʘ) 

, 

ʛʜʝ p (ʇʘ) ï ʜʘʚʣʝʥʠʝ ʛʘʟʘ, 

V (ʤ
3
) ïʦʙʲʸʤ ʛʘʟʘ, 

m (ʢʛ) ï ʤʘʩʩʘ ʛʘʟʘ, 

ʄ (ʢʛ/ʤʦʣʴ)-ʤʦʣʷʨʥʘʷ ʤʘʩʩʘ ʛʘʟʘ, 

R = 8,31 ɼʞ/(ʤʦʣʴĀʂ) ï ʫʥʠʚʝʨʩʘʣʴʥʘʷ ʛʘʟʦʚʘʷ ʧʦʩʪʦʷʥʥʘʷ, 

ʊ (ʂ) ï ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʘʷ (ʘʙʩʦʣʶʪʥʘʷ) ʪʝʤʧʝʨʘʪʫʨʘ. 

ʋʨʘʚʥʝʥʠʝ ʂʣʘʧʝʡʨʦʥʘ 

 

 

 

ɺ ʦʙʱʝʤ ʚʠʜʝ ʜʘʥʥʦʝ ʫʨʘʚʥʝʥʠʝ ʠʤʝʝʪ ʚʠʜ: 

 

ʇʨʦʮʝʩʩʳ, ʧʨʦʪʝʢʘʶʱʠʝ ʚ ʛʘʟʘʭ ʧʨʠ ʦʜʥʦʤ ʥʝʠʟʤʝʥʥʦʤ ʧʘʨʘʤʝʪʨʝ (ʜʘʚʣʝʥʠʠ 

p, ʦʙʲʸʤʝ V ʠʣʠ ʪʝʤʧʝʨʘʪʫʨʝ ʊ) ʧʨʠ ʧʦʩʪʦʷʥʥʦʡ ʤʘʩʩʝ, ʥʘʟʳʚʘʶʪʩʷ 

ʠʟʦʧʨʦʮʝʩʩʘʤʠ. 

ʀʟʦʪʝʨʤʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ï ʧʨʦʮʝʩʩ, ʧʨʦʪʝʢʘʶʱʠʡ ʧʨʠ ʥʝʠʟʤʝʥʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʝ: 

ʊ = const. ʆʧʠʩʳʚʘʝʪʩʷ ʟʘʢʦʥʦʤ ɹʦʡʣʷ ï ʄʘʨʠʦʪʪʘ: 

 

 

 

ɺ ʦʙʱʝʤ ʚʠʜʝ ʟʘʢʦʥ ʠʤʝʝʪ ʚʠʜ:  

ɻʨʘʬʠʯʝʩʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʜʘʚʣʝʥʠʷ ʦʪ ʦʙʲʸʤʘ ʧʨʠ ʧʦʩʪʦʷʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. 

 

 

 

 

 

  

  

ʈʠʩ.1 ʈʠʩ.2 ʈʠʩ.3 

ʂʨʠʚʘʷ ʠʟʦʪʝʨʤʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʥʘʟʳʚʘʝʪʩʷ ʠʟʦʪʝʨʤʦʡ. 

ʀʟʦʙʘʨʥʳʡ ʧʨʦʮʝʩʩ ï ʧʨʦʮʝʩʩ, ʧʨʦʪʝʢʘʶʱʠʡ ʧʨʠ ʥʝʠʟʤʝʥʥʦʤ ʜʘʚʣʝʥʠʠ: 

 p = const. 

p 

V 

p 

T 

V 

T 

t2 > t1 

2 

 

t1 

t2 
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ʆʧʠʩʳʚʘʝʪʩʷ ʟʘʢʦʥʦʤ ɻʝʡ-ʃʶʩʩʘʢʘ: 

 

ʛʜʝ V1 , V2 ,T1 ,T2 ï ʦʙʲʸʤ ʠ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʧʝʨʚʦʤ ʠ ʚʪʦʨʦʤ ʩʦʩʪʦʷʥʠʷʭ ʛʘʟʘ 

 

 

ʛʜʝ -ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʦʙʲʸʤʥʦʛʦ ʨʘʩʰʠʨʝʥʠʷ, 

V- ʦʙʲʸʤ ʛʘʟʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ t, 

- ʦʙʲʸʤ ʛʘʟʘ ʧʨʠ , 

 ï ʪʝʤʧʝʨʘʪʫʨʘ, ʚʳʨʘʞʝʥʥʘʷ ʚ ʛʨʘʜʫʩʘʭ ʎʝʣʴʩʠʷ. 

ɺ ʦʙʱʝʤ ʟʘʢʦʥ ʠʤʝʝʪ ʚʠʜ:  

ɻʨʘʬʠʯʝʩʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʦʙʲʸʤʘ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ ʜʘʚʣʝʥʠʠ. 

 

 

 

 

 

 

 

   

 

ʈʠʩ. 4  ʈʠʩ. 5 ʈʠʩ. 6 

 

 

 

 

 

 

 

 

 

 

 

 

ʂʨʠʚʘʷ ʠʟʦʙʘʨʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʘʟʳʚʘʝʪʩʷ ʠʟʦʙʘʨʦʡ. 

 

ʀʟʦʭʦʨʥʳʡ ʧʨʦʮʝʩʩ ï ʧʨʦʮʝʩʩ, ʧʨʦʪʝʢʘʶʱʠʡ ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ ʦʙʲʸʤʝ:  

V ï const. 

ʆʧʠʩʳʚʘʝʪʩʷ ʟʘʢʦʥʦʤ ʐʘʨʣʷ:  

 

ʛʜʝ ʨ1,  ʨ2, ʊ1, ʊ2- ʜʘʚʣʝʥʠʝ ʠ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʧʝʨʚʦʤ ʠ ʚʪʦʨʦʤ ʩʦʩʪʦʷʥʠʷʭ ʛʘʟʘ 

ʠʣʠ           (25), 

ʛʜʝ p(ʇʘ) ï ʜʘʚʣʝʥʠʝ ʛʘʟʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ t, 

(ʇʘ) ï ʜʘʚʣʝʥʠʝ ʛʘʟʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ  

-ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʜʘʚʣʝʥʠʷ ʛʘʟʘ. 

 

V 

T

  V 

P 

V 

ʈ 

ʊ 

ʈ1 

ʈ2 

ʈ2>ʈ1 

V 

t

  V -273 

V0 

ʈʠʩ. 7 
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ɺ ʦʙʱʝʤ ʟʘʢʦʥ ʠʤʝʝʪ ʚʠʜ:   

ɻʨʘʬʠʯʝʩʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʜʘʚʣʝʥʠʷ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ ʦʙʲʸʤʝ. 

 

 

 

 

 

  

ʈʠʩ. 8 ʈʠʩ. 9 ʈʠʩ. 10 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ʈʠʩ. 11  

 ʂʨʠʚʘʷ ʠʟʦʙʘʨʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʘʟʳʚʘʝʪʩʷ ʠʟʦʭʦʨʦʡ. 

 

ʊʦʯʥʦʩʪʴ ʛʘʟʦʚʳʭ ʟʘʢʦʥʦʚ 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʧʨʦʚʝʨʢʘ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʵʪʠ ʟʘʢʦʥʳ ʜʦʩʪʘʪʦʯʥʦ ʪʦʯʥʦ 

ʦʧʠʩʳʚʘʶʪ ʧʦʚʝʜʝʥʠʝ ʨʝʘʣʴʥʳʭ ʛʘʟʦʚ ʧʨʠ ʥʝʙʦʣʴʰʠʭ ʜʘʚʣʝʥʠʷʭ ʠ ʚʳʩʦʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ. ʇʨʠ ʚʳʩʦʢʠʭ ʜʘʚʣʝʥʠʷʭ ʠ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʥʘʙʣʶʜʘʝʪʩʷ 

ʦʪʩʪʫʧʣʝʥʠʝ ʦʪ ʥʠʭ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ: 

1. ʧʨʠ ʦʯʝʥʴ ʩʠʣʴʥʦʤ ʩʞʘʪʠʠ ʛʘʟʦʚ ʦʙʲʸʤ ʥʝʟʘʥʷʪʦʛʦ ʤʦʣʝʢʫʣʘʤʠ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʩʪʘʥʦʚʠʪʩʷ ʩʨʘʚʥʠʤʳʤ ʩ ʦʙʲʸʤʦʤ, ʟʘʥʠʤʘʝʤʳʤ ʩʘʤʠʤʠ 

ʤʦʣʝʢʫʣʘʤʠ. 

2. ʧʨʠ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʩʪʘʥʦʚʠʪʩʷ ʟʘʤʝʪʥʳʤ ʚʣʠʷʥʠʝ ʩʠʣ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʤʦʣʝʢʫʣʘʤʠ. 

 

ʇʨʦʮʝʩʩ ʧʨʝʚʨʘʱʝʥʠʷ ʞʠʜʢʦʩʪʠ ʚ ʧʘʨ ʥʘʟʳʚʘʝʪʩʷ ʧʘʨʦʦʙʨʘʟʦʚʘʥʠʝʤ. 

ʅʘ ʧʨʝʚʨʘʱʝʥʠʝ ʚ ʧʘʨ ʞʠʜʢʦʩʪʠ ʤʘʩʩʦʡ m ʪʨʝʙʫʝʪʩʷ ʟʘʪʨʘʪʠʪʴ ʢʦʣʠʯʝʩʪʚʦ 

ʪʝʧʣʦʪʳ, ʨʘʚʥʦʝ: 

               (27) 

ʛʜʝ r ( ï ʫʜʝʣʴʥʘʷ ʪʝʧʣʦʪʘ ʧʘʨʦʦʙʨʘʟʦʚʘʥʠʷ, ʪʦ ʝʩʪʴ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ, 

ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʧʨʝʚʨʘʱʝʥʠʷ ʚ ʧʘʨ 1 ʢʛ ʞʠʜʢʦʩʪʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʢʠʧʝʥʠʷ. 

 

T 

V 

T V 

p 

T 

p 

p 

p 

V1 

V2 

-273 

V1>V

2 

Vo 



15 
 

ʇʘʨ, ʥʘʭʦʜʷʱʠʡʩʷ ʚ ʜʠʥʘʤʠʯʝʩʢʦʤ ʨʘʚʥʦʚʝʩʠʠ ʩ ʞʠʜʢʦʩʪʴʶ, 

ʥʘʟʳʚʘʶʪ ʥʘʩʳʱʝʥʥʳʤ. ʊʝʤʧʝʨʘʪʫʨʫ tʨ  , ʧʨʠ ʢʦʪʦʨʦʡ ʚʦʜʷʥʦʡ ʧʘʨ 

ʩʪʘʥʦʚʠʪʩʷ ʥʘʩʳʱʝʥʥʳʤ, ʥʘʟʳʚʘʶʪ ʪʦʯʢʦʡ ʨʦʩʳ. 

ɼʘʚʣʝʥʠʝ, ʢʦʪʦʨʦʝ ʧʨʦʠʟʚʦʜʠʣ ʙʳ ʚʦʜʷʥʦʡ ʧʘʨ, ʝʩʣʠ ʙʳ ʜʨʫʛʠʝ ʛʘʟʳ 

ʦʪʩʫʪʩʪʚʦʚʘʣʠ, ʥʘʟʳʚʘʝʪʩʷ ʧʘʨʮʠʘʣʴʥʳʤ ʜʘʚʣʝʥʠʝʤ. 

ʆʪʥʦʰʝʥʠʝ ʧʘʨʮʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʨ ʚʦʜʷʥʦʛʦ ʧʘʨʘ, ʩʦʜʝʨʞʘʱʝʛʦʩʷ ʚ 

ʚʦʟʜʫʭʝ ʧʨʠ ʜʘʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ, ʢ ʜʘʚʣʝʥʠʶ ʨʥ ʥʘʩʳʱʝʥʥʦʛʦ ʧʘʨʘ ʧʨʠ ʪʦʡ 

ʞʝ ʪʝʤʧʝʨʘʪʫʨʝ, ʚʳʨʘʞʝʥʥʦʝ ʚ ʧʨʦʮʝʥʪʘʭ, ʥʘʟʳʚʘʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦʡ 

ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ. 

 

ʉʠʣʦʡ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʥʘʪʷʞʝʥʠʷ ʞʠʜʢʦʩʪʠ ʥʘʟʳʚʘʶʪ ʩʠʣʫ, ʢʦʪʦʨʘʷ 

ʜʝʡʩʪʚʫʝʪ ʚʜʦʣʴ ʧʦʚʝʨʭʥʦʩʪʠ ʞʠʜʢʦʩʪʠ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʢ ʣʠʥʠʠ 

ʦʛʨʘʥʠʯʠʚʘʶʱʝʡ ʵʪʫ ʧʦʚʝʨʭʥʦʩʪʴ, ʠ ʩʪʨʝʤʠʪʩʷ ʩʦʢʨʘʪʠʪʴ ʝʸ ʜʦ ʤʠʥʠʤʫʤʘ 

 , 

ʛʜʝ ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʥʘʪʷʞʝʥʠʷ, 

l(ʤ) ï ʜʣʠʥʘ ʛʨʘʥʠʮʳ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ. 

ɺʳʩʦʪʘ ʧʦʜʥʷʪʠʷ ʞʠʜʢʦʩʪʠ ʚ ʢʘʧʠʣʣʷʨʘʭ 

 

ʛʜʝ h(ʤ) ʚʳʩʦʪʘ, 

ů ( - ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʥʘʪʷʞʝʥʠʷ, 

ɟ  - ʧʣʦʪʥʦʩʪʴ ʞʠʜʢʦʩʪʠ, 

 - ʫʩʢʦʨʝʥʠʝ ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ, 

r (ʤ) ï ʨʘʜʠʫʩ ʢʘʧʠʣʣʷʨʘ. 

 

ʇʝʨʝʭʦʜ ʚʝʱʝʩʪʚʘ ʠʟ ʪʚʸʨʜʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʞʠʜʢʦʝ ʥʘʟʳʚʘʝʪʩʷ 

ʧʣʘʚʣʝʥʠʝʤ, ʦʙʨʘʪʥʳʡ ʧʨʦʮʝʩʩ ï ʢʨʠʩʪʘʣʣʠʟʘʮʠʝʡ. 

ʂʦʣʠʯʝʩʪʚʦ ʧʦʛʣʦʱʘʝʤʦʡ ʠʣʠ ʚʳʜʝʣʷʝʤʦʡ ʪʝʧʣʦʪʳ ʧʨʠ ʵʪʠʭ 

ʧʨʦʮʝʩʩʘʭ 

 

ʛʜʝ ɚ ( - ʫʜʝʣʴʥʘʷ ʪʝʧʣʦʪʘ ʧʣʘʚʣʝʥʠʷ, ʪʦ ʝʩʪʴ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ, 

ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʧʨʝʚʨʘʱʝʥʠʷ 1 ʢʛ ʪʚʸʨʜʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʞʠʜʢʦʩʪʴ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ ʧʣʘʚʣʝʥʠʷ. 

m (ʢʛ) ï ʤʘʩʩʘ. 
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ɿʘʢʦʥ ɻʫʢʘ: ʧʨʠ ʤʘʣʳʭ ʜʝʬʦʨʤʘʮʠʷʭ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʫʜʣʠʥʝʥʠʝ ʧʨʷʤʦ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʥʘʧʨʷʞʝʥʠʶ 

 

ʛʜʝ  ï ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʫʜʣʠʥʝʥʠʝ, 

 (ʤ) ï ʘʙʩʦʣʶʪʥʦʝ ʫʜʣʠʥʝʥʠʝ, 

l o (ʤ) ï ʧʝʨʚʦʥʘʯʘʣʴʥʘʷ ʜʣʠʥʘ, 

l (ʤ) ï ʢʦʥʝʯʥʘʷ ʜʣʠʥʘ, 

 - ʤʝʭʘʥʠʯʝʩʢʦʝ ʥʘʧʨʷʞʝʥʠʝ, 

ɽ ï ʤʦʜʫʣʴ ʖʥʛʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʩʦʧʨʦʪʠʚʣʷʝʤʦʩʪʴ ʤʘʪʝʨʠʘʣʘ 

ʜʝʬʦʨʤʘʮʠʠ ʨʘʩʪʷʞʝʥʠʷ (ʩʞʘʪʠʷ). 

ʉʧʨʘʚʦʯʥʳʝ ʜʘʥʥʳʝ. 

1 ʘʪ = 9,810
4
 ʇʘ ï ʘʪʤʦʩʬʝʨʘ ʪʝʭʥʠʯʝʩʢʘʷ, 

1 ʘʪʤ = 1,01Ā10
5
 ʇʘ = 760 ʤʤ ʨʪ. ʩʪ. ï ʘʪʤʦʩʬʝʨʘ ʬʠʟʠʯʝʩʢʘʷ, 

1 ʤʤ ʨʪ. ʩʪ. = 133,3 ʇʘ 

1 ʙʘʨ = 10
5 
ʇʘ. 
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ʇʨʠʤʝʨʳ ʨʝʰʝʥʠʷ ʟʘʜʘʯ 

ʇʨʠʤʝʨ 2.1. 

ʂʘʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʝʱʝʩʪʚʘ ʛʘʟʘ ɜ ʥʘʭʦʜʠʪʩʷ ʚ ʙʘʣʣʦʥʝ ʚʤʝʩʪʠʤʦʩʪʴʶ 10 ʤ
3  

ʧʨʠ ʜʘʚʣʝʥʠʠ 1,028 Ā10
5
 ʇʘ ʠ ʪʝʤʧʝʨʘʪʫʨʝ 

 

ɼʘʥʦ: 

V= 10 ʤ
3
 

ʨ = 1,028 Ā10
5
 

ʇʘ 

t =  

ʉʀ 

 

 

290ʂ 

ʈʝʰʝʥʠʝ: ʂʦʣʠʯʝʩʪʚʦ ʚʝʱʝʩʪʚʘ 

ʥʘʡʜʸʤ ʧʦ ʬʦʨʤʫʣʝ (5): 

 

ʉʦʩʪʦʷʥʠʝ ʠʜʝʘʣʴʥʳʭ ʛʘʟʦʚ 

ʦʧʠʩʳʚʘʝʪʩʷ ʟʘʢʦʥʦʤ ʄʝʥʜʝʣʝʝʚʘ ï 

ʂʣʘʧʝʡʨʦʥʘ (16): 

 

ʆʙʲʝʜʠʥʷʷ ʫʨʘʚʥʝʥʠʷ, ʧʦʣʫʯʘʝʤ: 

 

ʆʪʢʫʜʘ ʥʘʭʦʜʠʤ ʠʩʢʦʤʫʶ 

ʚʝʣʠʯʠʥʫ: 

 

ʛʜʝ R = 8,31 ɼʞ/(ʤʦʣʴĀʂ) ï 

ʫʥʠʚʝʨʩʘʣʴʥʘʷ ʛʘʟʦʚʘʷ ʧʦʩʪʦʷʥʥʘʷ. 

ɺʳʯʠʩʣʷʝʤ:  

 

ʆʪʚʝʪ: 0,4 ʤʦʣʴ. 

ʅʘʡʪʠ: ɜ - ? 

 

 

ʇʨʠʤʝʨ 2.2. 

ʉʦʩʫʜ ʚʤʝʩʪʠʤʦʩʪʴʶ 12 ʤ
3
, ʩʦʜʝʨʞʘʱʠʡ ʛʘʟ ʧʦʜ ʜʘʚʣʝʥʠʝʤ 4Ā10

5 
ʇʘ, 

ʩʦʝʜʠʥʷʶʪ ʩ ʧʫʩʪʳʤ ʩʦʩʫʜʦʤ ʚʤʝʩʪʠʤʦʩʪʴʶ 3 ʤ
3
. ʅʘʡʪʠ ʢʦʥʝʯʥʦʝ ʟʥʘʯʝʥʠʝ 

ʜʘʚʣʝʥʠʷ p2. ʇʨʦʮʝʩʩ ʠʟʦʪʝʨʤʠʯʝʩʢʠʡ. 

ɼʘʥʦ: 

V1 = 12 ʤ
3 

p1 = 4Ā10
5 
ʇʘ 

V2 = 3 ʤ
3
 

ʈʝʰʝʥʠʝ: 

ʇʦʩʣʝ ʩʦʝʜʠʥʝʥʠʷ ʩʦʩʫʜʦʚ ʚʦʟʜʫʭ ʠʟ ʧʝʨʚʦʛʦ ʩʦʩʫʜʘ ʟʘʡʤʸʪ 

ʚʝʩʴ ʦʙʲʸʤ ʠ ʚʪʦʨʦʛʦ ʩʦʩʫʜʘ. ʇʦ ʟʘʢʦʥʫ ɹʦʡʣʷ ï ʄʘʨʠʦʪʪʘ (19) 

, 

ʆʪʢʫʜʘ ʥʘʭʦʜʠʤ ʠʩʢʦʤʫʶ ʚʝʣʠʯʠʥʫ: 

 

ʇʦʜʩʪʘʚʣʷʝʤ ʯʠʩʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ: 

ʅʘʡʪʠ: p2- ? 
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ʆʪʚʝʪ: 3,2Ā10
5
 ʇʘ. 

 

ʇʨʠʤʝʨ 2.3. 

ʅʘʡʪʠ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ʚ ʢʦʤʥʘʪʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ , 

ʝʩʣʠ ʪʦʯʢʘ ʨʦʩʳ  

ɼʘʥʦ: 

t = 18  

 

ʈʝʰʝʥʠʝ: ʧʦ ʪʘʙʣʠʮʝ çɼʘʚʣʝʥʠʝ ʥʘʩʳʱʝʥʥʦʛʦ ʚʦʜʷʥʦʛʦ ʧʘʨʘ ʠ 

ʝʛʦ ʧʣʦʪʥʦʩʪʴ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭè ʥʘʭʦʜʠʤ 

ʜʘʚʣʝʥʠʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʪʦʯʢʠ ʨʦʩʳ  

ʨ =1,22Ā10
5
 ʇʘ, 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʚ ʢʦʤʥʘʪʝ ʥʘʭʦʜʠʤ ʨʥ= 2,06Ā10
5
ʇʘ. ʊʦʛʜʘ ʧʦ 

ʬʦʨʤʫʣʝ (28) ʦʧʨʝʜʝʣʷʝʤ: 

 

ɺʳʯʠʩʣʷʝʤ: 

 

ʆʪʚʝʪ: 59 %. 

ʅʘʡʪʠ: ű - ? 

 

 

ʇʨʠʤʝʨ 2.4. 

ʂʘʢʫʶ ʵʥʝʨʛʠʶ Q ʥʝʦʙʭʦʜʠʤʦ ʟʘʪʨʘʪʠʪʴ ʜʣʷ ʧʨʝʚʨʘʱʝʥʠʷ 5 ʢʛ ʚʦʜʳ, ʚʟʷʪʦʡ 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 10, ʚ ʧʘʨ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ 100 

ɼʘʥʦ: 

m = 5 ʢʛ 

t1 = 10  

t2 = 100  

ʈʝʰʝʥʠʝ: ʅʘ ʥʘʛʨʝʚʘʥʠʝ ʚʦʜʳ ʜʦ ʢʠʧʝʥʠʷ ʟʘʪʨʘʯʝʥʦ ʪʝʧʣʦʪʳ 

(ʩʤ. ʬʦʨʤʫʣʫ (38)) 

 

ɼʣʷ ʧʨʝʚʨʘʱʝʥʠʷ ʚʦʜʳ ʚ ʧʘʨ ʧʦʪʨʝʙʦʚʘʣʦʩʴ ʟʘʪʨʘʪʠʪʴ 

ʪʝʧʣʦʪʳ (ʩʤ. ʬʦʨʤʫʣʫ (27)) 

 

ʇʦ ʟʘʢʦʥʫ ʩʦʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ 

 

ʋʜʝʣʴʥʘʷ ʪʝʧʣʦʸʤʢʦʩʪʴ ʚʦʜʳ ʩ = 4,2Ā10
3
 ɼʞ/(ʢʛĀʛʨʘʜ), 

r = 2,3Ā10
6
 ɼʞ/ʢʛ (ʚʟʷʪʳ ʠʟ ʪʘʙʣʠʮ) 

ɺʳʯʠʩʣʷʝʤ: 

 

ʆʪʚʝʪ: 1,34Ā10
7
 ɼʞ. 

ʅʘʡʪʠ: Q - ? 
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ʇʨʠʤʝʨ 2.5. 

ɺ ʩʦʩʫʜ ʥʘʣʠʣʠ 10 ʢʛ ʚʦʜʳ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 10 ʠ ʧʦʣʦʞʠʣʠ ʢʫʩʦʢ ʣʴʜʘ, 

ʦʭʣʘʞʜʸʥʥʦʛʦ ʜʦ -50 . ʊʝʤʧʝʨʘʪʫʨʘ ʦʙʨʘʟʦʚʘʚʰʝʡʩʷ ʤʘʩʩʳ ʣʴʜʘ ʦʢʘʟʘʣʘʩʴ 

ʨʘʚʥʦʡ - 4 . ʂʘʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʣʴʜʘ ʙʳʣʦ ʧʦʣʦʞʝʥʦ ʚ ʩʦʩʫʜ? 

 

ɼʘʥʦ: 

m1= 10ʢʛ 

t1 = 10  

t2 = -50  

 

ʈʝʰʝʥʠʝ: ɺʦʜʘ, ʦʭʣʘʞʜʘʷʩʴ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ 

t1 ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ ʟʘʤʝʨʟʘʥʠʷ to= 0 , ʦʪʜʘʸʪ 

ʣʴʜʫ ʪʝʧʣʦʪʫ 

, 

ʛʜʝ c1 = 4,2Ā10
3
ɼʞ/(ʢʛĀʛʨʘʜ) ï ʫʜʝʣʴʥʘʷ 

ʪʝʧʣʦʸʤʢʦʩʪʴ ʚʦʜʳ. 

ʅʘ ʧʨʝʚʨʘʱʝʥʠʝ ʚʦʜʳ ʚ ʣʸʜ ʨʘʩʭʦʜʫʝʪʩʷ 

ʢʦʣʠʯʝʩʪʚʦ  

ʪʝʧʣʦʪʳ 

, 

ʛʜʝ  =3,36Ā10
5
 ɼʞ/ʢʛ ï ʫʜʝʣʴʥʘʷ ʪʝʧʣʦʪʘ 

ʧʣʘʚʣʝʥʠʷ ʣʴʜʘ. 

ʆʙʨʘʟʦʚʘʚʰʠʡʩʷ ʧʨʠ ʵʪʦʤ ʣʸʜ ʦʭʣʘʞʜʘʝʪʩʷ 

ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ , ʚʳʜʝʣʷʷ ʢʦʣʠʯʝʩʪʚʦ 

ʪʝʧʣʦʪʳ 

, 

ʛʜʝ ʩ2 = 2,1Ā10
3 
ɼʞ/(ʢʛĀʛʨʘʜ) ï ʫʜʝʣʴʥʘʷ 

ʪʝʧʣʦʸʤʢʦʩʪʴ ʣʴʜʘ. 

ɿʘ ʩʯʸʪ ʚʳʜʝʣʷʝʤʦʡ ʚʦ ʚʩʝʭ ʵʪʠʭ ʧʨʦʮʝʩʩʘʭ 

ʪʝʧʣʦʪʳ ʣʸʜ ʥʘʛʨʝʚʘʝʪʩʷ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ t2 

ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ , ʧʦʛʣʦʱʘʷ ʢʦʣʠʯʝʩʪʚʦ 

ʪʝʧʣʦʪʳ 

. 

ʉʦʩʪʘʚʠʤ ʫʨʘʚʥʝʥʠʝ ʪʝʧʣʦʚʦʛʦ ʙʘʣʘʥʩʘ: 

 

 

ʅʘʡʪʠ: m2 

-? 
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ʈʝʰʘʷ ʫʨʘʚʥʝʥʠʝ, ʧʦʣʫʯʘʝʤ 

 

ɺʳʯʠʩʣʷʝʤ: 

 

ʆʪʚʝʪ: 40 ʢʛ. 
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ɿʘʜʘʯʠ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ. 

ɿʘʜʘʯʘ 2.1. 

ɻʘʟ ʧʨʠ ʜʘʚʣʝʥʠʠ 32 ʢʇʘ ʠ ʪʝʤʧʝʨʘʪʫʨʝ 290 ʂ ʟʘʥʠʤʘʝʪ ʦʙʲʸʤ 87 ʣ. ʅʘʡʪʠ 

ʦʙʲʸʤ ʛʘʟʘ ʧʨʠ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ. 
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ɿʘʜʘʯʘ 2.2 

ɺʦʟʜʫʭ, ʟʘʥʠʤʘʚʰʠʡ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 27 ʠ ʜʘʚʣʝʥʠʠ 202,65 ʢʇʘ ʦʙʲʸʤ 120 

ʣ, ʧʦʜʚʝʨʛʘʣʩʷ ʥʘʛʨʝʚʘʥʠʶ. ʅʘʡʪʠ ʪʝʤʧʝʨʘʪʫʨʫ ʛʘʟʘ, ʝʩʣʠ ʥʘʛʨʝʚʘʥʠʝ ʙʳʣʦ: 

1) ʠʟʦʭʦʨʠʯʝʩʢʠʤ, ʧʨʠʯʸʤ ʜʘʚʣʝʥʠʝ ʚʦʟʨʦʩʣʦ ʥʘ 56,74 ʢʇʘ; 2) ʠʟʦʙʘʨʠʯʝʩʢʠʤ, 

ʧʨʠʯʸʤ ʦʙʲʸʤ ʛʘʟʘ ʫʚʝʣʠʯʠʣʩʷ ʜʦ 150 ʣ. ʆʧʨʝʜʝʣʠʪʴ ʤʘʩʩʫ ʛʘʟʘ. 
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ɿʘʜʘʯʘ 2.3. 

ʅʘ ʨʠʩʫʥʢʝ 12 ʜʘʥ ʛʨʘʬʠʢ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʠʜʝʘʣʴʥʦʛʦ ʛʘʟʘ ʚ 

ʢʦʦʨʜʠʥʘʪʘʭ V, ʊ. ʇʨʝʜʩʪʘʚʴʪʝ ʵʪʦʪ ʧʨʦʮʝʩʩ ʥʘ ʛʨʘʬʠʢʘʭ ʚ ʢʦʦʨʜʠʥʘʪʘʭ ʨ, V 

ʠ ʨ, ʊ. 

                              

                              

                              

                              

                              

                              

                              

                              

                              

                              

                              

                              

                              

                              

                              

                              

                              

                              

                              

                              

                              

                              

                              

                              

                              

                              

                              

                              

                              

                              

                              

                              

                              

  

V 

3 

2 

1 

T 

ʈʠʩ. 12 
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ɿʘʜʘʯʘ 2.4. 

ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʨʘʚʥʘ 23. ʊʝʤʧʝʨʘʪʫʨʘ ʪʦʯʢʠ ʨʦʩʳ ʩʦʩʪʘʚʣʷʝʪ 12. 

ʅʘʡʪʠ ʘʙʩʦʣʶʪʥʫʶ ʠ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ. 
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ɿʘʜʘʯʘ 2.5. 

ʅʘ ʩʢʦʣʴʢʦ ʫʜʣʠʥʠʪʩʷ ʩʪʘʣʴʥʘʷ ʧʨʦʚʦʣʦʢʘ ʜʣʠʥʦʡ 1,8 ʤ ʠ ʜʠʘʤʝʪʨʦʤ 0,5 ʤʤ 

ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʛʨʫʟʘ, ʚʝʩ ʢʦʪʦʨʦʛʦ 15 ʅ? ɺʳʜʝʨʞʠʪ ʣʠ ʧʨʦʚʦʣʦʢʘ ʛʨʫʟ ʚʝʩʦʤ 

100ʅ, ʝʩʣʠ ʝʸ ʧʨʝʜʝʣ ʧʨʦʯʥʦʩʪʠ ʥʘ ʨʘʟʨʳʚ ʩʦʩʪʘʚʣʷʝʪ 1,2 ɻʇʘ? 
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ɿʘʜʘʯʘ 2.6. 

ʂʘʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ ʥʫʞʥʦ ʟʘʪʨʘʪʠʪʴ, ʯʪʦʙʳ ʨʘʩʧʣʘʚʠʪʴ 100 ʛ ʣʴʜʘ, 

ʥʘʭʦʜʷʱʝʛʦʩʷ ʧʨʠ 0? 100 ʛ ʣʴʜʘ, ʠʤʝʶʱʝʛʦ ʪʝʤʧʝʨʘʪʫʨʫ -20 ? 
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3. ʆʩʥʦʚʳ ʪʝʨʤʦʜʠʥʘʤʠʢʠ. 

ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʩʚʝʜʝʥʠʷ. 

ɺʥʫʪʨʝʥʥʷʷ ʵʥʝʨʛʠʷ ʠʜʝʘʣʴʥʦʛʦ ʛʘʟʘ ʟʘʚʠʩʠʪ ʪʦʣʴʢʦ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʯʠʩʣʘ 

ʯʘʩʪʠʮ: 

 

ʛʜʝ  U (ɼʞ) ï ʚʥʫʪʨʝʥʥʷʷ ʵʥʝʨʛʠʷ, 

m (ʢʛ) ï ʤʘʩʩʘ ʛʘʟʘ, 

M (ʢʛ/ʤʦʣʴ) ï ʤʦʣʷʨʥʘʷ ʤʘʩʩʘ ʛʘʟʘ, 

R = 8,31ɼʞ/(ʤʦʣʴĀʂ) ï ʫʥʠʚʝʨʩʘʣʴʥʘʷ ʛʘʟʦʚʘʷ ʧʦʩʪʦʷʥʥʘʷ, 

ʊ(ʂ) ï ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ. 

 

ʀʟʤʝʥʝʥʠʝ ʚʥʫʪʨʝʥʥʝʡ ʵʥʝʨʛʠʠ 

 

ʛʜʝ ȹU (ɼʞ) = U2 ï U1 ïʠʟʤʝʥʝʥʠʝ ʚʥʫʪʨʝʥʥʝʡ ʵʥʝʨʛʠʠ, 

ȹT (ʂ) = ʊ2 ï ʊ1 ï ʠʟʤʝʥʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ. 

ʈʘʙʦʪʘ ʛʘʟʘ  

                                    (34) 

ʛʜʝ  ʨ (ʇʘ) ï ʜʘʚʣʝʥʠʝ ʛʘʟʘ, 

V1 , V2 (ʤ
3
) ï ʥʘʯʘʣʴʥʳʡ ʠ ʢʦʥʝʯʥʳʡ ʦʙʲʸʤʳ, 

ȹV (ʤ
3
) ï ʠʟʤʝʥʝʥʠʝ ʦʙʲʸʤʘ ʛʘʟʘ. 

ʈʘʙʦʪʘ ʚʥʝʰʥʠʭ ʩʠʣ, ʪʦ ʝʩʪʴ ʨʘʙʦʪʘ ʩʦʚʝʨʰʘʝʪʩʷ ʥʘʜ ʩʠʩʪʝʤʦʡ (ʛʘʟʦʤ) 

                      (35) 

ʇʨʠ ʩʞʘʪʠʠ ʛʘʟʘ ʨʘʙʦʪʘ ʚʥʝʰʥʠʭ ʩʠʣ ɸ > 0,   ʇʨʠ ʨʘʩʰʠʨʝʥʠʠ ʛʘʟʘ ɸ 

< 0,  

ɺʥʫʪʨʝʥʥʶʶ ʵʥʝʨʛʠʶ ʤʦʞʥʦ ʠʟʤʝʥʠʪʴ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ: ʪʝʧʣʦʧʝʨʝʜʘʯʝʡ ʠ 

ʩʦʚʝʨʰʝʥʠʝʤ ʨʘʙʦʪʳ (ʧʝʨʚʳʡ ʟʘʢʦʥ ʪʝʨʤʦʜʠʥʘʤʠʢʠ) 

 

                                              ʠʣʠ                       (37) 

ʂʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʥʘʛʨʝʚʘʥʠʷ (ʦʭʣʘʞʜʝʥʠʷ) 

 

ʛʜʝ c (ɼʞ/(ʢʛĀʂ)ʠʣʠ ɼʞ/(ʢʛĀʛʨʘʜ)) ï ʫʜʝʣʴʥʘʷ ʪʝʧʣʦʸʤʢʦʩʪʴ ʚʝʱʝʩʪʚʘ, ʪʦ ʝʩʪʴ 

ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʥʘʛʨʝʚʘʥʠʷ (ʦʭʣʘʞʜʝʥʠʷ) 1 ʢʛ 

ʚʝʱʝʩʪʚʘ ʥʘ 1ʂ (ʠʣʠ1). 

ʇʝʨʠʦʜʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʧʨʠ ʢʦʪʦʨʳʭ ʨʘʙʦʪʘ ʩʦʚʝʨʰʘʝʪʩʷ ʙʣʘʛʦʜʘʨʷ 

ʧʝʨʝʜʘʯʝ ʪʝʧʣʦʪʳ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʪʝʧʣʦʚʳʭ ʜʚʠʛʘʪʝʣʷʭ. ʈʘʙʦʪʘ, 

ʩʦʚʝʨʰʘʝʤʘʷ ʤʘʰʠʥʦʡ ʟʘ ʦʜʠʥ ʮʠʢʣ, 
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ʛʜʝ Q1 ï ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ, ʧʦʣʫʯʝʥʥʦʝ ʤʘʰʠʥʦʡ ʦʪ ʥʘʛʨʝʚʘʪʝʣʷ, 

Q2 ï ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ, ʧʝʨʝʜʘʥʥʦʝ ʭʦʣʦʜʠʣʴʥʠʢʫ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʧʦʣʝʟʥʦʛʦ ʜʝʡʩʪʚʠʷ (ʂʇɼ) ʨʝʘʣʴʥʦʡ ʤʘʰʠʥʳ 

 

ʂʦʵʬʬʠʮʠʝʥʪ ʧʦʣʝʟʥʦʛʦ ʜʝʡʩʪʚʠʷ (ʂʇɼ) ʠʜʝʘʣʴʥʦʡ ʤʘʰʠʥʳ 

 

 

ʇʨʠʤʝʨʳ ʨʝʰʝʥʠʷ ʟʘʜʘʯ. 

 

ʇʨʠʤʝʨ 3.1. 

ɸʵʨʦʩʪʘʪ ʦʙʲʸʤʦʤ 500 ʤ
3
 ʥʘʧʦʣʥʝʥ ʛʝʣʠʝʤ ʧʦʜ ʜʘʚʣʝʥʠʝʤ 10

5 
ʇʘ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʩʦʣʥʝʯʥʦʛʦ ʥʘʛʨʝʚʘ ʪʝʤʧʝʨʘʪʫʨʘ ʛʘʟʘ ʚ ʘʵʨʦʩʪʘʪʝ ʧʦʜʥʷʣʘʩʴ ʦʪ 

10  ʜʦ 25. ʅʘ ʩʢʦʣʴʢʦ ʫʚʝʣʠʯʠʣʘʩʴ ʚʥʫʪʨʝʥʥʷʷ ʵʥʝʨʛʠʷ ʛʘʟʘ? 

ɼʘʥʦ: 

He 

V = 500 

ʤ
3 

ʨ = 10
5
 ʇʘ 

t1 = 10  

t2 = 25  

ʉʀ 

 

 

 

283 ʂ 

298 ʂ 

ʈʝʰʝʥʠʝ: 

ɻʝʣʠʡ ʷʚʣʷʝʪʩʷ ʦʜʥʦʘʪʦʤʥʳʤ ʛʘʟʦʤ, 

ʧʦʵʪʦʤʫ ʝʛʦ ʠʟʤʝʥʝʥʠʝ ʚʥʫʪʨʝʥʥʝʡ 

ʵʥʝʨʛʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʬʦʨʤʫʣʦʡ (33). 

 

ʛʜʝ ȹT = ʊ2 ï ʊ1 

ʇʦʣʫʯʘʝʤ:  

 

ʀʟ ʫʨʘʚʥʝʥʠʷ ʄʝʥʜʝʣʝʝʚʘ ï 

ʂʣʘʧʝʡʨʦʥʘ (16) 

 

ʏʝʨʝʟ ʥʘʯʘʣʴʥʫʶ ʪʝʤʧʝʨʘʪʫʨʫ 

ʥʘʭʦʜʠʤ ʚʳʨʘʞʝʥʠʝ 

 

ʇʦʜʩʪʘʚʣʷʷ ʟʥʘʯʝʥʠʝ  ʚ ʫʨʘʚʥʝʥʠʝ 

ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʚʥʫʪʨʝʥʥʝʡ ʵʥʝʨʛʠʠ, 

ʧʦʣʫʯʠʤ: 

 

ɺʳʯʠʩʣʷʝʤ: 

ʅʘʡʪʠ: 
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ʆʪʚʝʪ: 4Ā10
6
 ɼʞ. 

 

ʇʨʠʤʝʨ 3.2. 

ɺ ʮʠʣʠʥʜʨʝ ʧʦʜ ʪʷʞʸʣʳʤ ʧʦʨʰʥʝʤ ʥʘʭʦʜʠʪʩʷ ʫʛʣʝʢʠʩʣʳʡ ʛʘʟ ʤʘʩʩʦʡ 0,2 ʢʛ. 

ɻʘʟ ʥʘʛʨʝʚʘʝʪʩʷ ʥʘ 88 ʂ. ʂʘʢʫʶ ʨʘʙʦʪʫ ʦʥ ʧʨʠ ʵʪʦʤ ʩʦʚʝʨʰʘʝʪ?  

ɼʘʥʦ: 

CO2 

m = 0,2 ʢʛ 

 = 88 ʂ 

ʈʝʰʝʥʠʝ:  

ɻʘʟ ʨʘʩʰʠʨʷʝʪʩʷ ʧʨʠ ʥʝʢʦʪʦʨʦʤ ʧʦʩʪʦʷʥʥʦʤ ʜʘʚʣʝʥʠʠ p, 

ʢʦʪʦʨʦʝ ʩʦʟʜʘʸʪʩʷ ʘʪʤʦʩʬʝʨʦʡ ʠ ʧʦʨʰʥʝʤ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ 

ʨʘʙʦʪʘ ʛʘʟʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʬʦʨʤʫʣʦʡ (34) 

, 

ʛʜʝ V1 ʠ V2 ï ʥʘʯʘʣʴʥʳʡ ʠ ʢʦʥʝʯʥʳʡ ʦʙʲʸʤʳ ʛʘʟʘ.  

ʀʟ ʫʨʘʚʥʝʥʠʷ ʄʝʥʜʝʣʝʝʚʘ ï ʂʣʘʧʝʡʨʦʥʘ (16) 

 

ʅʘʭʦʜʠʤ ʧʨʦʠʟʚʝʜʝʥʠʷ: 

 

 

ʊʦʛʜʘ  

 

ʄʦʣʷʨʥʘʷ ʤʘʩʩʘ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ 

ʄ = (12 + 2Ā16)Ā10
-3
= 44Ā10

-3
ʢʛ/ʤʦʣʴ 

ɺʳʯʠʩʣʷʝʤ: 

 

ʆʪʚʝʪ: 3,3Ā10
3
 ɼʞ. 

ʅʘʡʪʠ: ɸ' -? 

 

 

ʇʨʠʤʝʨ 3.3 

ʇʨʠʨʝʟʢʦʤ ʩʞʘʪʠʠ ʛʘʟʘ ʝʛʦ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʳʩʠʣʘʩʴ, ʘ ʚʥʫʪʨʝʥʥʷʷ ʵʥʝʨʛʠʷ 

ʠʟʤʝʥʠʣʘʩʴ ʥʘ 2Ā10
4
 ɼʞ. ʂʘʢʫʶ ʨʘʙʦʪʫ ʩʦʚʝʨʰʘʝʪ ʛʘʟ, ʝʩʣʠ ʪʝʧʣʦʦʙʤʝʥ ʩʦ 

ʩʪʝʥʢʘʤʠ ʩʦʩʫʜʘ ʦʪʩʫʪʩʪʚʫʝʪ? 

ɼʘʥʦ: 

 = 2Ā10
4
 ɼʞ 

Q = 0 

ʈʝʰʝʥʠʝ: 

ɺʦʩʧʦʣʴʟʫʝʤʩʷ ʬʦʨʤʫʣʦʡ (37) ʧʝʨʚʦʛʦ ʟʘʢʦʥʘ 

ʪʝʨʤʦʜʠʥʘʤʠʢʠ: 

 ʅʘʡʪʠ:  
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ʊʘʢ ʢʘʢ Q = 0, ʪʦ  

ɺʳʯʠʩʣʷʝʤ:  

ʆʪʚʝʪ:  

 

ʇʨʠʤʝʨ 3.4. 

ʊʝʤʧʝʨʘʪʫʨʘ ʧʘʨʘ ʚ ʥʘʛʨʝʚʘʪʝʣʝ ʧʘʨʦʚʦʡ ʪʫʨʙʠʥʳ 300, ʚ ʭʦʣʦʜʠʣʴʥʠʢʝ 

100 . ʆʧʨʝʜʝʣʠʪʴ ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʂʇɼ ʧʘʨʦʚʦʡ ʪʫʨʙʠʥʳ. 

ɼʘʥʦ: 

t1 = 300  

t2 = 100 . 

ʉʀ 

573ʂ 

373ʂ 

ʈʝʰʝʥʠʝ: 

ɺʦʩʧʦʣʴʟʫʝʤʩʷ ʬʦʨʤʫʣʦʡ (41) 

 

ɺʳʯʠʩʣʷʝʤ: 

 

ʆʪʚʝʪ: 35 % 

ʅʘʡʪʠ:  
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ɿʘʜʘʯʠ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ. 

ɿʘʜʘʯʘ 3.1. 

ʇʘʨʦʚʦʡ ʢʦʪʸʣ ʩʦʜʝʨʞʠʪ 40 ʤ
3
 ʚʦʜʳ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 225. ʉʢʦʣʴʢʦ ʚʦʜʳ 

ʧʨʠ 9ʙʳʣʦ ʜʦʙʘʚʣʝʥʦ, ʝʩʣʠ ʫʩʪʘʥʦʚʠʣʘʩʴ ʦʙʱʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 200? 

ʀʟʤʝʥʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʚʦʜʳ ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʥʝ ʫʯʠʪʳʚʘʪʴ. 

                              

                              

                              

                              

                              

                              

                              

                              

                              

                              

                              

                              

                              

                              

                              

                              

                              

                              

                              

                              

                              

                              

                              

                              

                              

                              

                              

                              

                              

                              

                              

                              

  




