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1   ʇʈʆʀɿɺʆɼʉʊɺɽʅʅʓʁ ʀ ʊɽʍʅʆʃʆɻʀʏɽʉʂʀʁ ʇʈʆʎɽʉʉʓ 

 

ʇʨʠ ʨʘʙʦʪʘʭ ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʝʛʦ ʨʝʘʣʠʟʘʮʠʠ ʠ ʧʨʠ ʦʬʦʨʤ-

ʣʝʥʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʚʘʞʥʦ ʫʤʝʪʴ ʦʧʨʝʜʝʣʷʪʴ ʩʪʨʫʢʪʫʨʫ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦ-

ʮʝʩʩʘ ʠ ʧʨʘʚʠʣʴʥʦ ʬʦʨʤʫʣʠʨʦʚʘʪʴ ʥʘʠʤʝʥʦʚʘʥʠʝ ʠ ʩʦʜʝʨʞʘʥʠʝ ʝʛʦ ʵʣʝʤʝʥʪʦʚ. ʇʨʠ ʵʪʦʡ ʨʘʙʦʪʝ ʨʫ-

ʢʦʚʦʜʩʪʚʫʶʪʩʷ ɻʆʉʊ 3.1104-81 ʠ 3.1702-79. 

ɺʘʞʥʳʤ ʵʪʘʧʦʤ ʚ ʨʘʟʨʘʙʦʪʢʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥʠʝ ʪʠʧʘ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. ʆʨʠʝʥʪʠʨʦʚʦʯʥʦ ʪʠʧ ʧʨʦʠʟʚʦʜʩʪʚʘ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʥʘ ʥʘʯʘʣʴʥʦʡ ʩʪʘʜʠʠ ʧʨʦʝʢʪʠʨʦ-

ʚʘʥʠʷ. ʆʩʥʦʚʥʳʤ ʢʨʠʪʝʨʠʝʤ ʧʨʠ ʵʪʦʤ ʩʣʫʞʠʪ ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʢʨʝʧʣʝʥʠʷ ʦʧʝʨʘʮʠʡ. ʕʪʦ ʦʪʥʦʰʝʥʠʝ 

ʯʠʩʣʘ ʚʩʝʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ, ʚʳʧʦʣʥʷʝʤʳʭ ʚ ʪʝʯʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʝʨʠʦʜʘ, ʥʘʧʨʠʤʝʨ 

ʤʝʩʷʮʘ, ʥʘ ʤʝʭʘʥʠʯʝʩʢʦʤ ʫʯʘʩʪʢʝ (ʂʆ), ʢ ʯʠʩʣʫ ʨʘʙʦʯʠʭ ʤʝʩʪ (ʈ) ʵʪʦʛʦ ʫʯʘʩʪʢʘ: 

 

ʂɿʆ = ʂʆ/ʈ                                           (1.1) 

 

ʊʠʧʳ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʢʦʵʬ-

ʬʠʮʠʝʥʪʘ ʟʘʢʨʝʧʣʝʥʠʷ ʦʧʝʨʘʮʠʡ:  

ʂɿʆ < 1 ð ʤʘʩʩʦʚʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ;  

1 Ò ʂɿʆ < 10 ð ʢʨʫʧʥʦʩʝʨʠʡʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ;  

10 < ʂɿʆ < 20 ð ʩʨʝʜʥʝʩʝʨʠʡʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ;  

20 < ʂɿʆ < 40 ð ʤʝʣʢʦʩʝʨʠʡʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ;  

ʂ3,0 ʥʝ ʨʝʛʣʘʤʝʥʪʠʨʫʝʪʩʷ ð ʝʜʠʥʠʯʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ. 

 

 

 

ʌʦʨʤʫʣʠʨʦʚʘʥʠʝ ʥʘʠʤʝʥʦʚʘʥʠʷ ʠ ʩʦʜʝʨʞʘʥʠʷ ʦʧʝʨʘʮʠʠ 

 

ʇʨʠʤʝʨ 1.1 

ɼʝʪʘʣʴ (ʚʪʫʣʢʫ) ʠʟʛʦʪʦʚʣʷʶʪ ʚ ʫʩʣʦʚʠʷʭ ʩʝʨʠʡʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʟ ʛʦʨʷʯʝʢʘʪʘʥʦʛʦ ʧʨʦʢʘʪʘ, 

ʨʘʟʨʝʟʘʥʥʦʛʦ ʥʘ ʰʪʫʯʥʳʝ ʟʘʛʦʪʦʚʢʠ. ɺʩʝ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʦʜʥʦʢʨʘʪʥʦ. ʊʦʢʘʨʥʘʷ ʦʧʝ-

ʨʘʮʠʷ ʚʳʧʦʣʥʷʝʪʩʷ ʩʦʛʣʘʩʥʦ ʜʚʫʤ ʦʧʝʨʘʮʠʦʥʥʳʤ ʵʩʢʠʟʘʤ ʧʦ ʫʩʪʘʥʦʚʘʤ (ʨʠʩʫʥʦʢ 1.1). 

 

 
ʈʠʩʫʥʦʢ 1.1 ï ʆʧʝʨʘʮʠʦʥʥʳʝ ʵʩʢʠʟʳ 

 



3 

ʊʨʝʙʫʝʪʩʷ ʧʨʦʠʟʚʝʩʪʠ ʘʥʘʣʠʟ ʦʧʝʨʘʮʠʦʥʥʳʭ ʵʩʢʠʟʦʚ ʠ ʜʨʫʛʠʭ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ; ʫʩʪʘʥʦʚʠʪʴ 

ʩʦʜʝʨʞʘʥʠʝ ʦʧʝʨʘʮʠʠ ʠ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʝʝ ʥʘʠʤʝʥʦʚʘʥʠʝ ʠ ʩʦʜʝʨʞʘʥʠʝ; ʫʩʪʘʥʦʚʠʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴ-

ʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʟʘʛʦʪʦʚʢʠ ʚ ʜʘʥʥʦʡ ʦʧʝʨʘʮʠʠ; ʦʧʠʩʘʪʴ ʩʦʜʝʨʞʘʥʠʝ ʦʧʝʨʘʮʠʠ ʧʦ ʧʝʨʝʭʦʜʘʤ. 

 

ʈʝʰʝʥʠʝ.  

1. ɸʥʘʣʠʟʠʨʫʷ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ, ʫʩʪʘʥʘʚʣʠʚʘʝʤ, ʯʪʦ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʦʧʝʨʘʮʠʠ, ʩʦʩʪʦʷ-

ʱʝʡ ʠʟ ʜʚʫʭ ʫʩʪʘʥʦʚʦʚ, ʚʳʧʦʣʥʷʝʪʩʷ ʦʙʨʘʙʦʪʢʘ ʜʝʚʷʪʠ ʧʦʚʝʨʭʥʦʩʪʝʡ ʟʘʛʦʪʦʚʢʠ, ʜʣʷ ʯʝʛʦ ʧʦʪʨʝʙʫ-

ʝʪʩʷ ʚʳʧʦʣʥʠʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʜʝʚʷʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʝʨʝʭʦʜʦʚ. 

2. ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʠ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʥ ʪʦʢʘʨʥʳʡ ʠʣʠ ʪʦʢʘʨʥʦ-ʚʠʥʪʦʨʝʟʥʳʡ ʩʪʘʥʦʢ, 

ʠ ʥʘʠʤʝʥʦʚʘʥʠʝ ʦʧʝʨʘʮʠʠ ʙʫʜʝʪ çʊʦʢʘʨʥʘʷè ʠʣʠ çʊʦʢʘʨʥʦ-ʚʠʥʪʦʨʝʟʥʘʷè (ɻʆʉʊ 3.1702-79). ʇʦ ʪʦʤʫ 

ʞʝ ɻʆʉʊʫ ʦʧʨʝʜʝʣʷʝʤ ʥʦʤʝʨ ʛʨʫʧʧʳ ʦʧʝʨʘʮʠʠ (14) ʠ ʥʦʤʝʨ ʦʧʝʨʘʮʠʠ (63). 

ɼʣʷ ʟʘʧʠʩʠ ʩʦʜʝʨʞʘʥʠʷ ʦʧʝʨʘʮʠʠ ʧʨʠ ʥʘʣʠʯʠʠ ʦʧʝʨʘʮʠʦʥʥʳʭ ʵʩʢʠʟʦʚ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʤʝ-

ʥʝʥʘ ʩʦʢʨʘʱʝʥʥʘʷ ʬʦʨʤʘ ʟʘʧʠʩʠ: çʇʦʜʨʝʟʘʪʴ ʪʨʠ ʪʦʨʮʘè, çʊʦʯʠʪʴ ʜʚʝ ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ ʧʦʚʝʨʭʥʦ-

ʩʪʠè, çʉʚʝʨʣʠʪʴ ʠ ʨʘʩʪʦʯʠʪʴ ʦʪʚʝʨʩʪʠʝè, çʈʘʩʪʦʯʠʪʴ ʦʜʥʫ ʠ ʪʦʯʠʪʴ ʜʚʝ ʬʘʩʢʠè. 

3. ʋʩʪʘʥʘʚʣʠʚʘʝʤ ʨʘʮʠʦʥʘʣʴʥʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʝʨʝʭʦ-

ʜʦʚ ʧʦ ʫʩʪʘʥʦʚʘʤ, ʨʫʢʦʚʦʜʩʪʚʫʷʩʴ ʦʧʝʨʘʮʠʦʥʥʳʤʠ ʵʩʢʠʟʘʤʠ. ɺ ʧʝʨʚʦʤ ʫʩʪʘʥʦʚʝ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜ-

ʨʝʟʘʪʴ ʪʦʨʝʮ 4, ʪʦʯʠʪʴ ʧʦʚʝʨʭʥʦʩʪʴ 2 ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʪʦʨʮʘ ʪʦʯʠʪʴ ʬʘʩʢʫ 3, ʩʚʝʨʣʠʪʴ ʦʪʚʝʨʩʪʠʝ 6 ʠ 

ʨʘʩʪʦʯʠʪʴ ʬʘʩʢʫ 5. ɺʦ ʚʪʦʨʦʤ ʫʩʪʘʥʦʚʝ ʥʫʞʥʦ ʧʦʜʨʝʟʘʪʴ ʪʦʨʝʮ 9, ʪʦʯʠʪʴ ʧʦʚʝʨʭʥʦʩʪʴ 7 ʠ ʬʘʩʢʫ 8. 

  

ʊʘʙʣʠʮʘ 1.1  

ʉʦʜʝʨʞʘʥʠʝ ʧʝʨʝʭʦʜʦʚ ʚ ʦʧʝʨʘʮʠʠ 

 

ˉ ʧʝʨʝʭʦʜʘ ɺʠʜ ʧʝʨʝʭʦʜʘ ʉʦʜʝʨʞʘʥʠʝ ʧʝʨʝʭʦʜʘ 

1 ʇɺ ʋʩʪʘʥʦʚʠʪʴ ʠ ʟʘʢʨʝʧʠʪʴ ʟʘʛʦʪʦʚʢʫ 

2 ʃʊ ʇʦʜʨʝʟʘʪʴ ʪʦʨʝʮ 4 

3 ʇʊ 

ʊʦʯʠʪʴ ʧʦʚʝʨʭʥʦʩʪʴ 2 ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ 

ʪʦʨʮʘ 1 (ʧʨʠ ʪʦʯʝʥʠʠ ʧʦʚʝʨʭʥʦʩʪʠ 2 ʧʨʦ-

ʠʟʚʦʜʠʪʩʷ 2 ʨʘʙʦʯʠʭ ʭʦʜʘ) 

4 ʇʊ ʊʦʯʠʪʴ ʬʘʩʢʫ 3 

5 ʇʊ ʉʚʝʨʣʠʪʴ ʦʪʚʝʨʩʪʠʝ 6 

6 ʇʊ ʈʘʩʪʦʯʠʪʴ ʬʘʩʢʫ 5 

7 ʇɺ ʇʝʨʝʫʩʪʘʥʦʚʠʪʴ ʟʘʛʦʪʦʚʢʫ 

8 ʇʊ ʇʦʜʨʝʟʘʪʴ ʪʦʨʝʮ 9 

9 ʇʊ ʊʦʯʠʪʴ ʧʦʚʝʨʭʥʦʩʪʴ 7 

10 ʇʊ ʊʦʯʠʪʴ ʬʘʩʢʫ 8 

11 ʇɺ ʂʦʥʪʨʦʣʴ ʨʘʟʤʝʨʦʚ ʜʝʪʘʣʠ 

12 ʇɺ ʉʥʷʪʴ ʜʝʪʘʣʴ ʠ ʫʣʦʞʠʪʴ ʚ ʪʘʨʫ 

 

4. ʉʦʜʝʨʞʘʥʠʝ ʦʧʝʨʘʮʠʠ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʟʘʧʠʩʳʚʘʝʪʩʷ ʧʦ ʧʝʨʝʭʦʜʘʤ: ʪʝʭ-

ʥʦʣʦʛʠʯʝʩʢʠʤ (ʇʊ) ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʤ (ʇɺ). ʇʨʠ ʬʦʨʤʫʣʠʨʦʚʘʥʠʠ ʩʦʜʝʨʞʘʥʠʷ ʧʝʨʝʭʦʜʦʚ ʠʩʧʦʣʴ-

ʟʫʝʪʩʷ ʩʦʢʨʘʱʝʥʥʘʷ ʟʘʧʠʩʴ ʧʦ ɻʆʉʊ 3.1702ð79. ɺ ʪʘʙʣʠʮʝ 1.1 ʧʨʠʚʝʜʝʥʳ ʟʘʧʠʩʠ ʜʣʷ ʨʘʩʩʤʘʪʨʠʚʘ-

ʝʤʦʛʦ ʧʨʠʤʝʨʘ. 

 

ɿʘʜʘʯʘ 1.1 

ɼʣʷ ʪʦʢʘʨʥʦʡ ʦʧʝʨʘʮʠʠ ʨʘʟʨʘʙʦʪʘʥ ʦʧʝʨʘʮʠʦʥʥʳʡ ʵʩʢʠʟ ʠ ʟʘʜʘʥʳ ʠʩʧʦʣʥʠʪʝʣʴʥʳʝ ʨʘʟʤʝʨʳ 

ʩ ʜʦʧʫʩʢʘʤʠ ʠ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ (ʨʠʩʫʥʦʢ 1.2). ʆʙʨʘ-

ʙʦʪʢʘ ʢʘʞʜʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ð ʦʜʥʦʢʨʘʪʥʘʷ. ʅʦʤʝʨʘ ʚʘʨʠʘʥʪʦʚ ʫʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʝ ʨʠʤʩʢʠʤʠ ʮʠʬ-

ʨʘʤʠ. 

ʊʨʝʙʫʝʪʩʷ: ʟʘʜʘʪʴ ʪʠʧ ʩʪʘʥʢʘ; ʦʧʨʝʜʝʣʠʪʴ ʢʦʥʬʠʛʫʨʘʮʠʶ ʠ ʨʘʟʤʝʨʳ ʟʘʛʦʪʦʚʢʠ; ʫʩʪʘʥʦʚʠʪʴ 

ʩʭʝʤʫ ʙʘʟʠʨʦʚʘʥʠʷ; ʧʨʦʥʫʤʝʨʦʚʘʪʴ ʥʘ ʵʩʢʠʟʝ ʚʩʝ ʦʙʨʘʙʘʪʳʚʘʝʤʳʝ ʧʦʚʝʨʭʥʦʩʪʠ; ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ 

ʜʣʷ ʟʘʧʠʩʠ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʜʦʢʫʤʝʥʪʘʭ ʥʘʠʤʝʥʦʚʘʥʠʝ ʠ ʩʦʜʝʨʞʘʥʠʝ ʦʧʝʨʘʮʠʠ; ʟʘʧʠʩʘʪʴ ʩʦʜʝʨ-

ʞʘʥʠʝ ʚʩʝʭ ʧʝʨʝʭʦʜʦʚ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʚ ʧʦʣʥʦʡ ʠ ʩʦʢʨʘʱʝʥʥʦʡ ʬʦʨʤʘʭ. 
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ʈʠʩʫʥʦʢ 1.2 ɺʘʨʠʘʥʪʳ ʟʘʜʘʥʠʡ ʢ ʟʘʜʘʯʝ 1.1 

 

ʋʩʪʘʥʦʚʣʝʥʠʝ ʥʘʠʤʝʥʦʚʘʥʠʷ ʠ ʩʪʨʫʢʪʫʨʳ ʦʧʝʨʘʮʠʠ ʠ ʟʘʧʠʩʴ ʝʝ ʩʦʜʝʨʞʘʥʠʷ ʚ ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ 

 

ʇʨʠʤʝʨ 1.2.  

ʅʘ ʨʠʩʫʥʢʝ 1.3, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʬʨʘʛʤʝʥʪ ʨʘʙʦʯʝʛʦ ʯʝʨʪʝʞʘ ʜʝʪʘʣʠ, ʚʳʜʝʣʝʥ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ ʵʣʝʤʝʥʪ ʜʝʪʘʣʠ, ʧʦʜʣʝʞʘʱʠʡ ʦʙʨʘʙʦʪʢʝ ʚ ʫʩʣʦʚʠʷʭ ʩʝʨʠʡʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʊʨʝʙʫʝʪʩʷ: ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ; ʚʳʙʨʘʪʴ ʤʝʪʦʜ ʦʙʨʘʙʦʪʢʠ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ 

ʵʣʝʤʝʥʪʘ ʩ ʫʯʝʪʦʤ ʪʠʧʘ ʧʨʦʠʟʚʦʜʩʪʚʘ; ʧʦʜʦʙʨʘʪʴ ʪʠʧ ʤʝʪʘʣʣʦʨʝʞʫʱʝʛʦ ʩʪʘʥʢʘ; ʫʩʪʘʥʦʚʠʪʴ ʥʘʠʤʝ-

ʥʦʚʘʥʠʝ ʦʧʝʨʘʮʠʠ; ʟʘʧʠʩʘʪʴ ʩʦʜʝʨʞʘʥʠʝ ʦʧʝʨʘʮʠʠ ʚ ʧʦʣʥʦʡ ʬʦʨʤʝ; ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʟʘʧʠʩʴ ʩʦʜʝʨ-

ʞʘʥʠʷ ʦʧʝʨʘʮʠʠ ʧʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʝʨʝʭʦʜʘʤ. 

ʈʝʰʝʥʠʝ. 

1. ʋʩʪʘʥʘʚʣʠʚʘʝʤ, ʯʪʦ ʦʙʨʘʙʦʪʢʝ ʧʦʜʣʝʞʘʪ ʰʝʩʪʴ ʦʪʚʝʨʩʪʠʡ ʚʦ ʬʣʘʥʮʝ ʢʦʨʧʫʩʘ, ʨʘʚʥʦʤʝʨʥʦ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʦʢʨʫʞʥʦʩʪʠ Ï280 ʤʤ. 

2. ʆʪʚʝʨʩʪʠʷ ʚ ʩʧʣʦʰʥʦʤ ʤʘʪʝʨʠʘʣʝ ʠʟʛʦʪʦʚʣʷʶʪ ʩʚʝʨʣʝʥʠʝʤ. 

3. ɼʣʷ ʦʙʨʘʙʦʪʢʠ ʚʳʙʠʨʘʝʤ ʨʘʜʠʘʣʴʥʦ-ʩʚʝʨʣʠʣʴʥʳʡ ʩʪʘʥʦʢ. 

 
 

ʈʠʩʫʥʦʢ 1.3 - ʌʨʘʛʤʝʥʪ ʨʘʙʦʯʝʛʦ ʯʝʨʪʝʞʘ ʜʝʪʘʣʠ 

 

4. ʅʘʠʤʝʥʦʚʘʥʠʝ ʦʧʝʨʘʮʠʠ (ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʠʧʦʤ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʩʪʘʥʢʘ) ð çʈʘʜʠʘʣʴʥʦ-

ʩʚʝʨʣʠʣʴʥʘʷè. 



5 

5. ɿʘʧʠʩʴ ʩʦʜʝʨʞʘʥʠʷ ʦʧʝʨʘʮʠʠ ʚ ʧʦʣʥʦʡ ʬʦʨʤʝ ʚʳʛʣʷʜʠʪ ʪʘʢ: çʉʚʝʨʣʠʪʴ 6 ʩʢʚʦʟʥʳʭ ʦʪʚʝʨ-

ʩʪʠʡ Ï 18ʅ12 ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʳʜʝʨʞʠʚʘʷ d = (280 Ñ 0,2) ʤʤ ʠ ʰʝʨʦʭʦʚʘʪʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ Rʘ = 

20 ʤʢʤ, ʩʦʛʣʘʩʥʦ ʯʝʨʪʝʞʫ. 

6. ɿʘʧʠʩʴ ʩʦʜʝʨʞʘʥʠʷ ʧʝʨʝʭʦʜʦʚ ʚ ʧʦʣʥʦʡ ʬʦʨʤʝ: 

1-ʡ ʧʝʨʝʭʦʜ (ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʡ). ʋʩʪʘʥʦʚʠʪʴ ʟʘʛʦʪʦʚʢʫ ʚ ʢʦʥʜʫʢʪʦʨ ʠ ʟʘʢʨʝʧʠʪʴ. 

2, 3, 4, 5, 6 ʠ 7-ʡ ʧʝʨʝʭʦʜʳ (ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ). ʉʚʝʨʣʠʪʴ 6 ʦʪʚʝʨʩʪʠʡ Ï 18ʅ12, ʚʳʜʝʨʞʠʚʘʷ 

ʨʘʟʤʝʨʳ d = 280 Ñ0,2; R20 ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʦ ʢʦʥʜʫʢʪʦʨʫ. 

8-ʡ ʧʝʨʝʭʦʜ (ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʡ). ʂʦʥʪʨʦʣʴ ʨʘʟʤʝʨʦʚ. 

9-ʡ ʧʝʨʝʭʦʜ (ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʡ). ʉʥʷʪʴ ʟʘʛʦʪʦʚʢʫ ʠ ʫʣʦʞʠʪʴ ʚ ʪʘʨʫ. 

 

ɿʘʜʘʯʘ 1.2 

ʋʩʪʘʥʦʚʠʪʴ ʥʘʠʤʝʥʦʚʘʥʠʝ ʠ ʩʪʨʫʢʪʫʨʫ ʆʧʝʨʘʮʠʠ ʚ ʫʩʣʦʚʠʷʭ ʩʝʨʠʡʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦ ʦʙ-

ʨʘʙʦʪʢʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʜʝʪʘʣʠ (ʨʠʩʫʥʦʢ 1.4). ʅʦʤʝʨʘ ʚʘʨʠʘʥʪʦʚ ʫʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʝ 

ʨʠʤʩʢʠʤʠ ʮʠʬʨʘʤʠ. 

 
ʈʠʩʫʥʦʢ 1.4 ɺʘʨʠʘʥʪʳ ʟʘʜʘʥʠʡ ʢ ʟʘʜʘʯʝ1.2 

 

 

 

ʋʩʪʘʥʦʚʣʝʥʠʝ ʪʠʧʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʫʯʘʩʪʢʝ 

 

ʇʨʠʤʝʨ 1.3.  

ʅʘ ʫʯʘʩʪʢʝ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʮʝʭʘ ʠʤʝʝʪʩʷ 18 ʨʘʙʦʯʠʭ ʤʝʩʪ. ɺ ʪʝʯʝʥʠʝ ʤʝʩʷʮʘ ʥʘ ʥʠʭ ʚʳʧʦʣʥʷ-

ʝʪʩʷ 154 ʨʘʟʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ. 

ʊʨʝʙʫʝʪʩʷ: ʫʩʪʘʥʦʚʠʪʴ ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʛʨʫʟʢʠ ʦʧʝʨʘʮʠʡ ʥʘ ʫʯʘʩʪʢʝ; ʦʧʨʝʜʝʣʠʪʴ ʪʠʧ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ; ʠʟʣʦʞʠʪʴ ʝʛʦ ʦʧʨʝʜʝʣʝʥʠʝ ʧʦ ɻʆʉʊ 14.004-83. 

ʈʝʰʝʥʠʝ.  

1. ʂʦʵʬʬʠʮʠʝʥʪ ʟʘʢʨʝʧʣʝʥʠʷ ʦʧʝʨʘʮʠʡ ʫʩʪʘʥʘʚʣʠʚʘʝʤ ʧʦ ʬʦʨʤʫʣʝ (1.1):  

 

ʂɿʆ= 154/18=8,56. 

 

ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʥʘ ʫʯʘʩʪʢʝ ʟʘ ʢʘʞʜʳʤ ʨʘʙʦʯʠʤ ʤʝʩʪʦʤ ʟʘʢʨʝʧʣʝʥʦ ʚ ʩʨʝʜ-

ʥʝʤ ʧʦ 8,56 ʦʧʝʨʘʮʠʡ. 

2. ʊʠʧ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʛʣʘʩʥʦ ɻʆʉʊ 3.1108-74 ʠ 14.004-83. ʇʦʩʢʦʣʴʢʫ 1<ʂɿʆ 

<10, ʪʠʧ ʧʨʦʠʟʚʦʜʩʪʚʘ ð ʢʨʫʧʥʦʩʝʨʠʡʥʦʝ. 
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3. ʉʝʨʠʡʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʛʨʘʥʠʯʝʥʥʦʡ ʥʦʤʝʥʢʣʘʪʫʨʦʡ ʠʟʜʝʣʠʡ, ʩʨʘʚʥʠ-

ʪʝʣʴʥʦ ʙʦʣʴʰʠʤ ʦʙʲʝʤʦʤ ʠʭ ʚʳʧʫʩʢʘ; ʠʟʛʦʪʦʚʣʝʥʠʝ ʚʝʜʝʪʩʷ ʧʝʨʠʦʜʠʯʝʩʢʠ ʧʦʚʪʦʨʷʶʱʠʤʠʩʷ ʧʘʨʪʠ-

ʷʤʠ. 

ʂʨʫʧʥʦʩʝʨʠʡʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʩʝʨʠʡʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 

ʧʦ ʩʚʦʠʤ ʪʝʭʥʠʯʝʩʢʠʤ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʤ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʙʣʠʟʢʦ ʢ ʤʘʩʩʦʚʦʤʫ ʧʨʦʠʟ-

ʚʦʜʩʪʚʫ. 

 

ɿʘʜʘʯʘ 1.3 

ʀʟʚʝʩʪʥʦ ʢʦʣʠʯʝʩʪʚʦ ʨʘʙʦʯʠʭ ʤʝʩʪ ʫʯʘʩʪʢʘ (ʈ) ʠ ʢʦʣʠʯʝʩʪʚʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ, ʚʳ-

ʧʦʣʥʷʝʤʳʭ ʥʘ ʥʠʭ ʚ ʪʝʯʝʥʠʝ ʤʝʩʷʮʘ (ʂʆ). ɺʘʨʠʘʥʪʳ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1.2. ʊʨʝʙʫʝʪʩʷ: ʦʧʨʝʜʝʣʠʪʴ 

ʪʠʧ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

 

ˉ ʚʘʨʠʘʥʪʘ 1 2 3 4 5 6 7 8 9 10 

ʂʦʣʠʯʝʩʪʚʦ ʨʘʙʦʯʠʭ 

ʤʝʩʪ (ʈ) 
42 29 31 17 18 35 7 19 27 49 

ʂʦʣʠʯʝʩʪʚʦ ʪʝʭʥʦʣʦʛʠ-

ʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ (ʂʆ) 
1300 209 520 816 17 339 22 8 820 833 

 

 

 

 

 

2   ʊʆʏʅʆʉʊʔ ʄɽʍɸʅʀʏɽʉʂʆʁ ʆɹʈɸɹʆʊʂʀ 

 

ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ ʪʝʭʥʦʣʦʛʦʚ ʠ ʜʨʫʛʠʭ ʫʯʘʩʪʥʠʢʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʤʝʭʘʥʠʯʝʩʢʠʭ ʮʝ-

ʭʘʭ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦʡ ʪʦʯʥʦʩʪʠ ʠʟʛʦʪʦʚʣʷʝʤʳʭ ʜʝʪʘʣʝʡ. 

ʈʝʘʣʴʥʳʝ ʜʝʪʘʣʠ ʤʘʰʠʥ, ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʩ ʧʦʤʦʱʴʶ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ, ʠʤʝʶʪ ʧʘʨʘ-

ʤʝʪʨʳ, ʦʪʣʠʯʘʶʱʠʝʩʷ ʦʪ ʠʜʝʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ, ʪ. ʝ. ʠʤʝʶʪ ʧʦʛʨʝʰʥʦʩʪʠ, ʥʦ ʨʘʟʤʝʨʳ ʧʦʛʨʝʰʥʦʩʪʝʡ 

ʥʝ ʜʦʣʞʥʳ ʧʨʝʚʳʰʘʪʴ ʜʦʧʫʩʢʘʝʤʳʭ ʧʨʝʜʝʣʴʥʳʭ ʦʪʢʣʦʥʝʥʠʡ (ʜʦʧʫʩʢʦʚ). ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʟʘʜʘʥʥʦʡ 

ʪʦʯʥʦʩʪʠ ʦʙʨʘʙʦʪʢʠ ʜʦʣʞʝʥ ʙʳʪʴ ʧʨʘʚʠʣʴʥʦ ʩʧʨʦʝʢʪʠʨʦʚʘʥ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʩ ʫʯʝʪʦʤ ʵʢʦ-

ʥʦʤʠʯʝʩʢʦʡ ʪʦʯʥʦʩʪʠ, ʜʦʩʪʠʛʘʝʤʦʡ ʨʘʟʣʠʯʥʳʤʠ ʤʝʪʦʜʘʤʠ ʦʙʨʘʙʦʪʢʠ. ɺʘʞʥʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʢʘʞ-

ʜʳʡ ʩʣʝʜʫʶʱʠʡ ʧʝʨʝʭʦʜ ʜʦʣʞʝʥ ʧʦʚʳʰʘʪʴ ʪʦʯʥʦʩʪʴ ʥʘ 1...4 ʢʚʘʣʠʪʝʪʘ. 

ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ ʠʩʧʦʣʴʟʫʶʪ ʨʘʩʯʝʪʥʳʝ ʤʝʪʦʜʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʦʟʤʦʞʥʦʡ ʚʝʣʠʯʠʥʳ ʧʦ-

ʛʨʝʰʥʦʩʪʠ ʦʙʨʘʙʦʪʢʠ. ʊʘʢ ʦʧʨʝʜʝʣʷʶʪ ʧʦʛʨʝʰʥʦʩʪʠ ʪʦʢʘʨʥʦʡ ʦʙʨʘʙʦʪʢʠ, ʦʪ ʜʝʡʩʪʚʠʷ ʩʠʣ ʨʝʟʘʥʠʷ, 

ʚʦʟʥʠʢʘʶʱʠʭ ʚʩʣʝʜʩʪʚʠʝ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʞʝʩʪʢʦʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. 

ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʪʦʯʥʦʩʪʠ ʦʙʨʘʙʦʪʢʠ ʧʘʨʪʠʠ ʜʝʪʘʣʝʡ ʤʝʪʦʜʘʤʠ ʤʘʪʝʤʘ-

ʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ. 

 

 

ʆʧʨʝʜʝʣʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʦʯʥʦʩʪʠ, ʜʦʩʪʠʛʘʝʤʦʡ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʘʭ ʦʙʨʘ-

ʙʦʪʢʠ ʥʘʨʫʞʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʚʨʘʱʝʥʠʷ 

 

ʇʨʠʤʝʨ 2.1.  

ʇʦʚʝʨʭʥʦʩʪʴ ʩʪʫʧʝʥʠ ʩʪʘʣʴʥʦʛʦ ʚʘʣʘ ʜʣʠʥʦʡ 480 ʤʤ, ʠʟʛʦʪʦʚʣʷʝʤʦʛʦ ʠʟ ʧʦʢʦʚʢʠ, ʦʙʨʘʙʘʪʳ-

ʚʘʝʪʩʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʥʘ ʪʦʢʘʨʥʦʤ ʩʪʘʥʢʝ ʜʦ ʜʠʘʤʝʪʨʘ 91,2 ʤʤ (ʨʠʩʫʥʦʢ 2.1). 

ʆʧʨʝʜʝʣʠʪʴ: ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʪʦʯʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʨʘʟʤʝʨʘ 91,2; ʢʚʘʣʠʪʝʪ ʪʦʯʥʦʩʪʠ ʦʙʨʘʙʘʪʳ-

ʚʘʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʝʝ ʰʝʨʦʭʦʚʘʪʦʩʪʴ. 

ʈʝʰʝʥʠʝ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʦʯʥʦʩʪʠ ʧʦʣʴʟʫʶʪʩʷ ʪʘʙʣʠʮʘʤʠ çʕʢʦʥʦʤʠʯʝʩʢʘʷ 

ʪʦʯʥʦʩʪʴ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ. 
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ʈʠʩʫʥʦʢ 2.1 

 

ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʧʦʩʣʝ ʯʝʨʥʦʚʦʛʦ ʪʦʯʝʥʠʷ ʪʦʯʥʦʩʪʴ ʦʙʨʘʙʦʪʘʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʜʦʣʞʥʘ ʙʳʪʴ 

ʚ ʧʨʝʜʝʣʘʭ 12...14-ʛʦ ʢʚʘʣʠʪʝʪʘ (ʧʨʠʥʠʤʘʝʤ 13-ʡ ʢʚʘʣʠʪʝʪ). ʉ ʫʯʝʪʦʤ, ʯʪʦ ʧʨʠ l/d = 5,3 ʧʦʛʨʝʰʥʦʩʪʠ 

ʦʙʨʘʙʦʪʢʠ ʚʦʟʨʘʩʪʘʶʪ ʚ 1,5...1,6 ʨʘʟʘ, ʵʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʪʦʯʥʦʩʪʠ ʥʘ ʦʜʠʥ ʢʚʘʣʠʪʝʪ. 

ʆʢʦʥʯʘʪʝʣʴʥʦ ʧʨʠʥʠʤʘʝʤ ʪʦʯʥʦʩʪʴ ʧʦ 14-ʤʫ ʢʚʘʣʠʪʝʪʫ. 

ʊʘʢ ʢʘʢ ʧʨʠ ʯʝʨʥʦʚʦʤ ʪʦʯʝʥʠʠ ʨʘʟʤʝʨ ʟʘʛʦʪʦʚʢʠ ð ʧʨʦʤʝʞʫʪʦʯʥʳʡ, ʪʦ ʨʘʟʤʝʨ ʵʪʦʪ ʫʩʪʘʥʘʚ-

ʣʠʚʘʝʪʩʷ ʜʣʷ ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʧʦʣʝʤ ʜʦʧʫʩʢʘ ʦʩʥʦʚʥʦʡ ʜʝʪʘʣʠ Ï 91.2h14, ʠʣʠ Ï 91,2-0.37. 

ʐʝʨʦʭʦʚʘʪʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ Rʘ = 40...20 ʤʢʤ (ʚ ʧʨʘʢʪʠʢʝ ʟʘʚʦʜʦʚ ʧʨʠ ʭʦʨʦʰʦ ʚʳʧʦʣʥʝʥʥʳʭ ʟʘʛʦ-

ʪʦʚʢʘʭ ʠ ʥʦʨʤʘʣʴʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʜʦʩʪʠʛʘʝʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʘʷ ʪʦʯʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ). 

 

ɿʘʜʘʯʘ 2.1. ʆʜʥʘ ʠʟ ʩʪʫʧʝʥʝʡ ʚʘʣʘ ʧʦʜʚʝʨʛʘʝʪʩʷ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʦʜʥʠʤ ʠʟ ʫʢʘʟʘʥʥʳʭ 

ʩʧʦʩʦʙʦʤ. ʅʦʤʝʨʘ ʚʘʨʠʘʥʪʦʚ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 2.1. 

 

ˉ ʚʘʨʠʘʥʪʘ ʄʝʪʦʜ ʦʙʨʘʙʦʪʢʠ ʠ ʝʝ ʭʘʨʘʢʪʝʨ 
ɼʣʠʥʘ 

ʚʘʣʘ, ʤʤ 

ɼʠʘʤʝʪʨ  

ʩʪʫʧʝʥʠ, ʤʤ 

I ʇʨʠʪʠʨʢʘ 100 20 

II  ʆʙʪʘʯʠʚʘʥʠʝ ʧʦʣʫʯʠʩʪʦʚʦʝ 200 45 

III  ʐʣʠʬʦʚʘʥʠʝ ʪʦʥʢʦʝ 500 55 

IV ʆʙʪʘʯʠʚʘʥʠʝ ʦʜʥʦʢʨʘʪʥʦʝ 450 120 

V ʉʫʧʝʨʬʠʥʠʰ 700 100 

VI  ʐʣʠʬʦʚʘʥʠʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ 250 70 

VII  ʆʙʪʘʯʠʚʘʥʠʝ ʪʦʥʢʦʝ 375 65 

VIII  ʆʙʪʘʯʠʚʘʥʠʝ ʦʢʦʥʯʘʪʝʣʴʥʦʝ 275 50 

IX ɺʳʛʣʘʞʠʚʘʥʠʝ ʘʣʤʘʟʥʦʝ 60 170 

X ʐʣʠʬʦʚʘʥʠʝ ʦʢʦʥʯʘʪʝʣʴʥʦʝ 120 38 

 

 

ʊʨʝʙʫʝʪʩʷ: ʫʩʪʘʥʦʚʠʪʴ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʪʦʯʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ; ʚʳʧʦʣʥʠʪʴ ʦʧʝʨʘʮʠʦʥʥʳʡ ʵʩʢʠʟ 

ʠ ʫʢʘʟʘʪʴ ʥʘ ʥʝʤ ʨʘʟʤʝʨ, ʢʚʘʣʠʪʝʪ ʪʦʯʥʦʩʪʠ, ʨʘʟʤʝʨ ʜʦʧʫʩʢʘ ʠ ʰʝʨʦʭʦʚʘʪʦʩʪʴ. ʇʨʠʥʷʪʴ, ʯʪʦ ʧʦʚʝʨʭ-

ʥʦʩʪʴ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʪʫʧʝʥʠ ʚʘʣʘ ʠʤʝʝʪ ʧʦʣʝ ʜʦʧʫʩʢʘ ʦʩʥʦʚʥʦʡ ʜʝʪʘʣʠ (ᴂ). 

 

 

 

ʆʧʨʝʜʝʣʝʥʠʝ ʪʦʯʥʦʩʪʠ ʬʦʨʤʳ ʧʦʚʝʨʭʥʦʩʪʝʡ ʜʝʪʘʣʠ ʧʨʠ ʦʙʨʘʙʦʪʢʝ 

 

ʇʨʠʤʝʨ 2.2. 

ʅʘ   ʥʘʨʫʞʥʦʡ   ʧʦʚʝʨʭʥʦʩʪʠ   ʚʘʣʘ (ʨʠʩʫʥʦʢ 2.2) ʟʘʜʘʥ ʜʦʧʫʩʢ ʬʦʨʤʳ, ʦʙʦʟʥʘʯʝʥʥʳʡ 

ʫʩʣʦʚʥʳʤ ʟʥʘʢʦʤ ʧʦ ʉʊ ʉʕɺ 368-76. ʆʢʦʥʯʘʪʝʣʴʥʫʶ ʦʙʨʘʙʦʪʢʫ: ʵʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ 

ʚʳʧʦʣʥʠʪʴ ʰʣʠʬʦʚʘʥʠʝʤ ʥʘ ʢʨʫʛʣʦʰʣʠʬʦʚʘʣʴʥʦʤ ʩʪʘʥʢʝ ʤʦʜʝʣʠ 3ʄ151. 

 
ʈʠʩʫʥʦʢ 2.2 
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ʊʨʝʙʫʝʪʩʷ: ʫʩʪʘʥʦʚʠʪʴ ʥʘʠʤʝʥʦʚʘʥʠʝ ʠ ʩʦʜʝʨʞʘʥʠʝ ʫʩʣʦʚʥʦʛʦ ʦʙʦʟʥʘʯʝʥʠʷ ʫʢʘʟʘʥʥʦʛʦ ʦʪ-

ʢʣʦʥʝʥʠʷ; ʫʩʪʘʥʦʚʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʜʝʨʞʘʪʴ ʪʨʝʙʦʚʘʥʠʝ ʪʦʯʥʦʩʪʠ ʬʦʨʤʳ ʵʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʠ 

ʧʨʝʜʧʦʣʘʛʘʝʤʦʡ ʦʙʨʘʙʦʪʢʝ. 

ʈʝʰʝʥʠʝ. 1. ʇʦ ʧʨʝʜʩʪʘʚʣʝʥʥʦʤʫ ʵʩʢʠʟʫ ʪʦʯʥʦʩʪʴ ʬʦʨʤʳ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚʳ-

ʨʘʞʘʝʪʩʷ ʜʦʧʫʩʢʦʤ ʢʨʫʛʣʦʩʪʠ ʠ ʩʦʩʪʘʚʣʷʝʪ 10 ʤʢʤ. ʉʦʛʣʘʩʥʦ ɻʆʉʊ 24643-81, ʵʪʦʪ ʜʦʧʫʩʢ ʩʦʦʪʚʝʪ-

ʩʪʚʫʝʪ 6-ʡ ʩʪʝʧʝʥʠ ʪʦʯʥʦʩʪʠ ʬʦʨʤʳ. ʇʦʜ ʪʝʨʤʠʥʦʤ çɼʦʧʫʩʢ ʢʨʫʛʣʦʩʪʠè ʧʦʥʠʤʘʶʪ ʥʘʠʙʦʣʴʰʝʝ ʜʦ-

ʧʫʩʪʠʤʦʝ ʟʥʘʯʝʥʠʝ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʢʨʫʛʣʦʩʪʠ. ʏʘʩʪʥʳʤʠ ʚʠʜʘʤʠ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʢʨʫʛʣʦʩʪʠ ʷʚʣʷʶʪʩʷ 

ʦʚʘʣʴʥʦʩʪʴ, ʦʛʨʘʥʢʘ ʠ ʜʨ. 

2. ʅʘ ʢʨʫʛʣʦʰʣʠʬʦʚʘʣʴʥʦʤ ʩʪʘʥʢʝ ʤʦʜʝʣʠ 3ʄ151 ʤʦʞʥʦ ʧʨʦʠʟʚʦʜʠʪʴ ʦʙʨʘʙʦʪʢʫ ʟʘʛʦʪʦʚʦʢ 

ʩ ʥʘʠʙʦʣʴʰʠʤ ʜʠʘʤʝʪʨʦʤ ʜʦ 200 ʤʤ ʠ ʜʣʠʥʦʡ ʜʦ 700 ʤʤ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʥ ʧʨʠʛʦʜʝʥ ʜʣʷ ʦʙʨʘʙʦʪʢʠ 

ʜʘʥʥʦʡ ʟʘʛʦʪʦʚʢʠ. ʆʪʢʣʦʥʝʥʠʝ ʦʪ ʢʨʫʛʣʦʩʪʠ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʥʘ ʵʪʦʤ ʩʪʘʥʢʝ ʩʦʩʪʘʚʣʷʝʪ 2,5 ʤʢʤ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʠʟʣʦʞʝʥʥʦʛʦ, ʜʝʣʘʝʤ ʟʘʢʣʶʯʝʥʠʝ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʧʦʣʥʠʪʴ ʦʙʨʘʙʦʪʢʫ ʩ ʟʘ-

ʜʘʥʥʦʡ ʪʦʯʥʦʩʪʴʶ. 

 

ɿʘʜʘʯʘ 2.2 

ʅʘ ʨʠʩʫʥʢʝ 2.3 ʠ ʚ ʪʘʙʣʠʮʝ 2.2 ʫʢʘʟʘʥʳ ʚʘʨʠʘʥʪʳ ʧʦʚʝʨʭʥʦʩʪʝʡ ʩ ʜʦʧʫʩʢʘʝʤʳʤʠ ʦʪʢʣʦʥʝʥʠ-

ʷʤʠ ʬʦʨʤʳ. 

ʊʨʝʙʫʝʪʩʷ: ʫʩʪʘʥʦʚʠʪʴ ʥʘʠʤʝʥʦʚʘʥʠʝ ʠ ʩʦʜʝʨʞʘʥʠʝ ʦʙʦʟʥʘʯʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʦʪʢʣʦʥʝʥʠʡ; 

ʫʩʪʘʥʦʚʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʧʦʣʥʠʪʴ ʦʙʨʘʙʦʪʢʫ ʥʘ ʫʢʘʟʘʥʥʦʤ ʩʪʘʥʢʝ, ʩʦʙʣʶʜʘʷ ʟʘʜʘʥʥʫʶ ʪʦʯʥʦʩʪʴ. 

ʅʝʜʦʩʪʘʶʱʠʤʠ ʨʘʟʤʝʨʘʤʠ ʟʘʜʘʪʴʩʷ. 

 
 

ʈʠʩʫʥʦʢ 2.3. ɺʘʨʠʘʥʪʳ ʟʘʜʘʥʠʡ ʢ ʟʘʜʘʯʝ 2.2 

 

ʊʘʙʣʠʮʘ 2.2 

ɺʘʨʠʘʥʪʳ ʟʘʜʘʥʠʡ ʢ ʟʘʜʘʯʝ 2.2 

 

ˉ ʚʘʨʠʘʥʪʘ  ʌʦʨʤʘ ʧʦʚʝʨʭʥʦʩʪʠ ʊʠʧ ʩʪʘʡʢʘ 

I ʆʪʚʝʨʩʪʠʝ ɺʥʫʪʨʠʰʣʠʬʦʚʘʣʴʥʳʡ 

II  ʇʣʦʩʢʦʩʪʴ ʇʣʦʩʢʦʰʣʠʬʦʚʘʣʴʥʳʡ 

III  ʇʣʦʩʢʦʩʪʴ ʇʣʦʩʢʦʰʣʠʬʦʚʘʣʴʥʳʡ 

IV ɻʨʘʥʴ ʂʨʫʛʣʦʰʣʠʬʦʚʘʣʴʥʳʡ 

V, VI  ʆʪʚʝʨʩʪʠʝ ʍʦʥʠʥʛʦʚʘʣʴʠʳʡ 

Vll  ʎʠʣʠʥʜʨ ʊʦʢʘʨʥʦ-ʚʠʥʪʦʨʝʟʥʳʡ 

VIII  ʇʣʦʩʢʦʩʪʴ ʇʨʦʜʦʣʴʥʦ-ʩʪʨʦʛʘʣʴʥʳʡ 

IX ʎʠʣʠʥʜʨ ʊʦʢʘʨʥʳʡ ʤʥʦʛʦʨʝʟʮʦʚʳʡ 

X ʎʠʣʠʥʜʨ ʂʨʫʛʣʦʰʣʠʬʦʚʘʣʴʥʳʡ 
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ʆʧʨʝʜʝʣʝʥʠʝ ʪʦʯʥʦʩʪʠ ʚʟʘʠʤʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʝʡ 

 ʜʝʪʘʣʠ ʧʨʠ ʦʙʨʘʙʦʪʢʝ 

 

ʇʨʠʤʝʨ 2.3.  

ʅʘ ʵʩʢʠʟʝ (ʨʠʩʫʥʦʢ 2.4) ʦʙʦʟʥʘʯʝʥʦ ʪʝʭʥʠʯʝʩʢʦʝ ʪʨʝʙʦʚʘʥʠʝ ʢ ʪʦʯʥʦʩʪʠ ʚʟʘʠʤʥʦʛʦ ʨʘʩʧʦʣʦ-

ʞʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʝʡ ʜʝʪʘʣʠ. 

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ ʦʢʦʥʯʘʪʝʣʴʥʫʶ ʦʙʨʘʙʦʪʢʫ ʚʝʨʭʥʝʡ ʧʣʦʩʢʦʩʪʠ ʚʳʧʦʣʥʠʪʴ ʯʠʩʪʦʚʳʤ ʬʨʝʟʝ-

ʨʦʚʘʥʠʝʤ ʥʘ ʚʝʨʪʠʢʘʣʴʥʦ-ʬʨʝʟʝʨʥʦʤ ʩʪʘʥʢʝ ʩʦʛʣʘʩʥʦ ʦʧʝʨʘʮʠʦʥʥʦʤʫ ʵʩʢʠʟʫ, ʠʟʦʙʨʘʞʝʥʥʦʤʫ ʥʘ 

ʨʠʩ. 2.5. 

 
                        ʈʠʩʫʥʦʢ 2.4                          ʈʠʩʫʥʦʢ 2.5 

 

ʊʨʝʙʫʝʪʩʷ: ʠʟʣʦʞʠʪʴ ʥʘʠʤʝʥʦʚʘʥʠʝ ʠ ʩʦʜʝʨʞʘʥʠʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʪʨʝʙʦʚʘʥʠʷ; ʫʩʪʘʥʦʚʠʪʴ ʧʦ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʩʧʨʘʚʦʯʥʠʢʘʤ ʪʦʯʥʦʩʪʴ ʚʟʘʠʤʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʝʡ ʜʝʪʘʣʠ ʚ ʟʘʚʠʩʠ-

ʤʦʩʪʠ ʦʪ ʪʠʧʘ ʦʙʦʨʫʜʦʚʘʥʠʷ; ʩʜʝʣʘʪʴ ʟʘʢʣʶʯʝʥʠʝ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʧʦʣʥʠʪʴ ʫʢʘʟʘʥʥʦʝ ʪʨʝʙʦʚʘʥʠʝ. 

ʈʝʰʝʥʠʝ.  

1. ʋʩʣʦʚʥʳʤ ʟʥʘʢʦʤ ʥʘ ʨʘʙʦʯʝʤ ʯʝʨʪʝʞʝ ʧʦʢʘʟʘʥ ʜʦʧʫʩʢ ʧʘʨʘʣʣʝʣʴʥʦʩʪʠ ʚʝʨʭʥʝʡ ʧʣʦʩʢʦʩʪʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʞʥʝʡ ʧʣʦʩʢʦʩʪʠ, ʦʙʦʟʥʘʯʝʥʥʦʡ ɸ. ʇʦʜ ʜʦʧʫʩʢʦʤ ʧʘʨʘʣʣʝʣʴʥʦʩʪʠ ʧʦʥʠʤʘʶʪ 

ʥʘʠʙʦʣʴʰʝʝ ʜʦʧʫʩʢʘʝʤʦʝ ʟʥʘʯʝʥʠʝ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʧʘʨʘʣʣʝʣʴʥʦʩʪʠ. ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʜʦʧʫʩʢ ʨʘʚʝʥ 0,2 

ʤʤ ʥʘ ʧʣʦʱʘʜʠ 150ʍ150 ʤʤ. 

2. ɺ ʪʘʙʣʠʮʘʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʧʨʘʚʦʯʥʠʢʦʚ, ʥʘʭʦʜʠʤ ʧʨʝʜʝʣʴʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʥʘʰʝʛʦ ʩʣʫ-

ʯʘʷ: ʦʥʠ ʨʘʚʥʳ 40... 100 ʤʢʤ ʠ 25...60 ʤʢʤ ʥʘ ʜʣʠʥʝ 300 ʤʤ, ʘ ʟʥʘʯʠʪ ʥʘ ʜʣʠʥʝ 150 ʤʤ ʦʥʠ ʙʫʜʫʪ 

ʨʘʚʥʳ 12,5...30 ʤʢʤ. ʀʟ ʚʩʝʭ ʵʪʠʭ ʜʘʥʥʳʭ ʧʨʠʥʠʤʘʝʤ ʜʣʷ ʛʘʨʘʥʪʠʠ ʥʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ - 100 ʤʢʤ, 

ʪ. ʝ. ð 0,1 ʤʤ. 

3. ɼʝʣʘʝʤ ʟʘʢʣʶʯʝʥʠʝ ð ʪʨʝʙʫʝʤʘʷ ʪʦʯʥʦʩʪʴ ʚʟʘʠʤʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʙʨʘʙʦʪʘʥʥʦʡ ʧʣʦʩ-

ʢʦʩʪʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʘʟʦʚʦʡ ʧʣʦʩʢʦʩʪʠ ɸ ʙʫʜʝʪ ʦʙʝʩʧʝʯʝʥʘ. 

 

ɿʘʜʘʯʘ 2.3 

ʅʘ ʨʠʩʫʥʢʝ 2.6 ʧʦʢʘʟʘʥʳ ʚʘʨʠʘʥʪʳ ʦʙʨʘʙʦʪʢʠ ʧʦʚʝʨʭʥʦʩʪʝʡ. 

ʊʨʝʙʫʝʪʩʷ: ʨʘʩʰʠʬʨʦʚʘʪʴ ʦʙʦʟʥʘʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʜʦʧʫʩʢʘ; ʨʘʟʨʘʙʦʪʘʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʤʝʨʦʧʨʠʷʪʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʚʳʧʦʣʥʝʥʠʝ ʵʪʦʛʦ ʪʨʝʙʦʚʘʥʠʷ. 

 
ʈʠʩʫʥʦʢ 2.6. ɺʘʨʠʘʥʪʳ ʟʘʜʘʥʠʡ ʢ ʟʘʜʘʯʝ 2.3 
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3  ʐɽʈʆʍʆɺɸʊʆʉʊʔ ʆɹʈɸɹʆʊɸʅʅʆʁ ʇʆɺɽʈʍʅʆʉʊʀ 

 

ʇʦʚʝʨʭʥʦʩʪʠ ʜʝʪʘʣʝʡ ʤʘʰʠʥ, ʧʦʣʫʯʝʥʥʳʭ ʣʠʪʴʝʤ, ʢʦʚʢʦʡ, ʦʙʨʘʙʦʪʘʥʥʳʝ ʥʘ ʤʝʪʘʣʣʦʨʝʞʫ-

ʱʠʭ ʩʪʘʥʢʘʭ ʠ ʜʨʫʛʠʤʠ ʩʧʦʩʦʙʘʤʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʰʝʨʦʭʦʚʘʪʦʩʪʴʶ, ʮʚʝʪʦʤ ʠ ʬʠʟʠʯʝʩʢʠʤʠ ʩʚʦʡ-

ʩʪʚʘʤʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ ð ʩʪʝʧʝʥʴʶ ʫʧʨʦʯʥʝʥʠʷ (ʥʘʢʣʝʧʦʤ), ʛʣʫʙʠʥʦʡ ʫʧʨʦʯʥʝʥʥʦʛʦ ʩʣʦʷ, 

ʥʘʣʠʯʠʝʤ ʦʩʪʘʪʦʯʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʦʪ ʦʙʨʘʙʦʪʢʠ ʠ ʜʨ. ʕʪʠ ʧʦʢʘʟʘʪʝʣʠ ʦʧʨʝʜʝʣʷʶʪ ʩʦʩʪʦʷʥʠʝ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʝʝ ʢʘʯʝʩʪʚʦ. ʀʤʝʝʪʩʷ ʚʧʦʣʥʝ ʦʧʨʝʜʝʣʝʥʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʤʝʪʦʜʘʤʠ ʦʙʨʘ-

ʙʦʪʢʠ ʠ ʢʘʯʝʩʪʚʦʤ ʦʙʨʘʙʦʪʘʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. 

ɼʣʷ ʦʮʝʥʢʠ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʝʡ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦ ʧʨʠʤʝʥʷʪʴ ʧʘʨʘʤʝʪʨ Rʘ; ʠʥʦʛʜʘ 

ʧʨʠʤʝʥʷʶʪ ʧʘʨʘʤʝʪʨ Rz. 

ʇʘʨʘʤʝʪʨʳ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʝʡ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʘʭ ʦʙʨʘʙʦʪʢʠ ʟʘʛʦʪʦʚʦʢ ʨʝʟʘ-

ʥʠʝʤ ʧʨʠʚʦʜʷʪʩʷ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʜʨʫʛʠʭ ʩʧʨʘʚʦʯʥʠʢʘʭ. 

ɺ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʚʝʨʭʥʦʩʪʠ ʰʝʨʦʭʦʚʘʪʦʩʪʴ ʝʝ ʫʤʝʥʴʰʘʝʪʩʷ 

ʩʥʘʯʘʣʘ ʨʝʟʢʦ (ʧʦʩʣʝ ʯʝʨʥʦʚʳʭ ʧʝʨʝʭʦʜʦʚ ʧʘʨʘʤʝʪʨʳ ʩʥʠʞʘʶʪʩʷ ʚ 4...5 ʨʘʟ), ʟʘʪʝʤ ʤʝʜʣʝʥʥʝʝ ʧʨʠ 

ʚʳʧʦʣʥʝʥʠʠ ʟʘʚʝʨʰʘʶʱʠʭ ʦʪʜʝʣʦʯʥʳʭ ʧʝʨʝʭʦʜʦʚ - ʚ 1,5...2 ʨʘʟʘ. 

 

 

ʋʩʪʘʥʦʚʣʝʥʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʰʝʨʦʭʦʚʘʪʦʩʪʠ 

 ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʭʦʜʝ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʝʝ 

 

 

ʇʨʠʤʝʨ 3.1.  

ʅʘʨʫʞʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʦʜʥʦʡ ʩʪʫʧʝʥʠ ʚʘʣʘ, ʠʟʛʦʪʦʚʣʷʝʤʦʛʦ ʠʟ ʩʪʘʣʴʥʦʡ ʰʪʘʤʧʦʚʘʥʥʦʡ ʧʦ-

ʢʦʚʢʠ, ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʚ ʪʘʢʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ: ʦʙʪʘʯʠʚʘʥʠʝ ʯʝʨʥʦʚʦʝ ʠ ʧʦʣʫʯʠʩʪʦʚʦʝ, ʰʣʠʬʦ-

ʚʘʥʠʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʠ ʯʠʩʪʦʚʦʝ. ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʚʩʝʡ ʦʙʨʘʙʦʪʢʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʧʦʚʝʨʭʥʦʩʪʴ 

ʠʤʝʝʪ ʪʦʯʥʦʩʪʴ ʨʘʟʤʝʨʘ ʧʦ 6-ʤʫ ʢʚʘʣʠʪʝʪʫ (JT 6) ʠ ʰʝʨʦʭʦʚʘʪʦʩʪʴ Rʘ=1,25 ʤʢʤ. 

ʊʨʝʙʫʝʪʩʷ ʫʩʪʘʥʦʚʠʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʧʦʩʣʝ ʢʘʞʜʦʛʦ ʵʪʘʧʘ ʦʙʨʘʙʦʪʢʠ ʠ ʚʳʙʨʘʪʴ ʩʨʝʜʩʪʚʘ ʢʦʥʪʨʦʣʷ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʚ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. 

ʈʝʝhʥʠʝ.  

ʇʦʣʴʟʫʷʩʴ ʜʘʥʥʳʤʠ [7, ʩ. 517; 21, ʊ.1], ʫʩʪʘʥʘʚʣʠʚʘʝʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʰʝʨʦ-

ʭʦʚʘʪʦʩʪʠ ʚ ʤʠʢʨʦʤʝʪʨʘʭ ʧʦʩʣʝ ʢʘʞʜʦʛʦ ʵʪʘʧʘ ʦʙʨʘʙʦʪʢʠ: 

0 ʀʩʭʦʜʥʘʷ ʟʘʛʦʪʦʚʢʘ ï Ra80 (Rz320) 

1 ʆʙʪʘʯʠʚʘʥʠʝ ʥʘʯʝʨʥʦ ï Ra20 (Rz80) 

2 ʆʙʪʘʯʠʚʘʥʠʝ ʧʦʣʫʯʠʩʪʦʚʦʝ ï Ra5 (Rz20) 

3 ʐʣʠʬʦʚʘʥʠʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ï Ra2.5 (Rz10) 

4 ʐʣʠʬʦʚʘʥʠʝ ʯʠʩʪʦʚʦʝ ï Ra2.5 (Rz6.3) 

 

ʉʨʝʜʩʪʚʘʤʠ ʢʦʥʪʨʦʣʷ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʤʦʛʫʪ ʙʳʪʴ 

ʦʙʨʘʟʮʳ (ʵʪʘʣʦʥʳ) ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʠʣʠ ʧʨʦʬʠʣʦʤʝʪʨʳ. 

 

ɿʘʜʘʯʘ 3.1 

ɼʣʷ ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʜʝʪʘʣʠ ʟʘʜʘʥʘ ʪʨʝʙʫʝʤʘʷ ʰʝʨʦʭʦʚʘʪʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ. ɺʘʨʠʘʥʪʳ 

ʩʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʫ 3.1. 

ʊʨʝʙʫʝʪʩʷ ʫʩʪʘʥʦʚʠʪʴ: 1) ʚʦʟʤʦʞʥʳʝ ʚʘʨʠʘʥʪʳ ʟʘʚʝʨʰʘʶʱʝʛʦ (ʬʠʥʠʰʥʦʛʦ) ʤʝʪʦʜʘ ʦʙʨʘ-

ʙʦʪʢʠ ʵʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ; 2) ʪʦʣʱʠʥʫ ʜʝʬʝʢʪʥʦʛʦ ʩʣʦʷ, ʢʦʪʦʨʳʡ ʦʩʪʘʥʝʪʩʷ ʧʦʩʣʝ ʵʪʦʡ ʦʙʨʘʙʦʪʢʠ. 
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ʊʘʙʣʠʮʘ 3.1 

ɺʘʨʠʘʥʪʳ ʟʘʜʘʥʠʡ ʢ ʟʘʜʘʯʝ 3.1 

 

 ̄

ʚʘʨʠ-

ʘʥʪʘ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʜʝʪʘʣʠ 
ɺʠʜ ʠʩʭʦʜʥʦʡ ʟʘʛʦʪʦʚʢʠ 

ʐʝʨʦʭʦʚʘʪʦʩʪʴ  

ʜʝʪʘʣʠ Ra, ʤʢʤ 

1 ɺʪʫʣʢʘ ʃʠʪʴʝ ʯʫʛʫʥʥʦʝ I ʢʣʘʩʩʘ 2.5 

2 ɺʪʫʣʢʘ ʃʠʪʴʝ ʯʫʛʫʥʥʦʝ II ʢʣʘʩʩʘ 1,25 

3 ʆʙʦʡʤʘ ʃʠʪʴʝ ʩʪʘʣʴʥʦʝ I ʢʣʘʩʩʘ 1,25 

4 ʆʙʦʡʤʘ ʃʠʪʴʝ ʩʪʘʣʴʥʦʝ II ʢʣʘʩʩʘ 0,32  

5 ɺʘʣ 
ʇʨʦʢʘʪ   ʩʪʘʣʴʥʦʡ   ʛʦʨʷʯʝʢʘʪʘʥʳʡ 

ʦʙʳʯʥʦʡ ʪʦʯʥʦʩʪʠ 
10 

6 ɺʘʣ 
ʇʨʦʢʘʪ   ʩʪʘʣʴʥʦʡ   ʛʦʨʷʯʝʢʘʪʘʥʳʡ 

ʧʦʚʳʰʝʥʥʦʡ ʪʦʯʥʦʩʪʠ 
0,63 

7 ʇʘʣʝʮ 
ʇʨʦʢʘʪ   ʩʪʘʣʴʥʦʡ   ʛʦʨʷʯʝʢʘʪʘʥʳʡ 

ʦʙʳʯʥʦʡ ʪʦʯʥʦʩʪʠ 
5 

8 ʇʘʣʝʮ 
ʇʨʦʢʘʪ   ʩʪʘʣʴʥʦʡ   ʛʦʨʷʯʝʢʘʪʘʥʳʡ 

ʧʦʚʳʰʝʥʥʦʡ ʪʦʯʥʦʩʪʠ 
0,32 

9 ʐʝʩʪʝʨʥʷ ʉʪʘʣʴʥʘʷ ʰʪʘʤʧʦʚʢʘ 2.5 

10 ʐʝʩʪʝʨʥʷ ʇʦʢʦʚʢʘ 5 

 

 

4  ɹɸɿʓ ʀ ʇʈʀʅʎʀʇʓ ɹɸɿʀʈʆɺɸʅʀʗ 

 

ʏʪʦʙʳ ʦʩʫʱʝʩʪʚʠʪʴ ʦʙʨʘʙʦʪʢʫ ʟʘʛʦʪʦʚʢʠ ʥʘ ʩʪʘʥʢʝ, ʝʝ ʥʝʦʙʭʦʜʠʤʦ ʟʘʢʨʝʧʠʪʴ ʥʘ ʥʝʤ, ʧʨʝʜ-

ʚʘʨʠʪʝʣʴʥʦ ʚʳʙʨʘʚ ʙʘʟʳ. ʇʦʜ ʙʘʟʠʨʦʚʘʥʠʝʤ ʧʦʥʠʤʘʶʪ ʧʨʠʜʘʥʠʝ ʟʘʛʦʪʦʚʢʝ ʪʨʝʙʫʝʤʦʛʦ ʧʦʣʦʞʝʥʠʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʘʥʢʘ ʠ ʠʥʩʪʨʫʤʝʥʪʘ. ʆʪ ʧʨʘʚʠʣʴʥʦʩʪʠ ʙʘʟʠʨʦʚʘʥʠʷ ʟʘʚʠʩʠʪ ʪʦʯʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ. 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʩʭʝʤʳ ʙʘʟʠʨʦʚʘʥʠʷ ʨʝʰʘʶʪ ʚʦʧʨʦʩʳ ʚʳʙʦʨʘ ʠ ʨʘʟʤʝʱʝʥʠʷ ʦʧʦʨʥʳʭ ʪʦʯʝʢ. 

ɺ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʚʩʝʛʜʘ ʠʤʝʶʪ ʤʝʩʪʦ ʧʦʛʨʝʰʥʦʩʪʠ ʦʙʨʘʙʦʪʢʠ Ůʋʉʊ, ʟʘʚʠʩʷʱʠʝ 

ʦʪ ʫʩʣʦʚʠʡ ʫʩʪʘʥʦʚʢʠ, ʪ. ʝ. ʦʪ ʙʘʟʠʨʦʚʘʥʠʷ Ůɹɸɿ, ʟʘʢʨʝʧʣʝʥʠʷ Ůɿɸʂʈ ʟʘʛʦʪʦʚʢʠ, ʠ ʦʪ ʥʝʪʦʯʥʦʩʪʠ ʧʨʠ-

ʩʧʦʩʦʙʣʝʥʠʷ Ůʇʈ. ʇʦʛʨʝʰʥʦʩʪʴ ʫʩʪʘʥʦʚʢʠ ʚʳʨʘʞʘʝʪʩʷ ʬʦʨʤʫʣʦʡ 

 

‐ɣ˞˟ ‐ˎˍ˔ ‐̝ˍ˗˝ ‐̃  ̋                                (4.1) 

 

ɼʣʷ ʫʤʝʥʴʰʝʥʠʷ ʵʪʠʭ ʧʦʛʨʝʰʥʦʩʪʝʡ ʚʘʞʥʦ ʩʦʙʣʶʜʘʪʴ ʧʨʘʚʠʣʘ ʙʘʟʠʨʦʚʘʥʠʷ: ʧʨʘʚʠʣʦ çʰʝʩʪʠ 

ʪʦʯʝʢè, ʧʨʘʚʠʣʦ çʧʦʩʪʦʷʥʩʪʚʘ ʙʘʟè, ʧʨʘʚʠʣʦ çʩʦʚʤʝʱʝʥʠʷ ʙʘʟè ʠ ʜʨ. 

ɿʥʘʯʝʥʠʷ ʧʦʛʨʝʰʥʦʩʪʠ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʨʘʟʣʠʯʥʳʤʠ ʤʝʪʦʜʘʤʠ. ʊʘʙʣʠʯʥʳʡ ʤʝʪʦʜ [10] ʧʦʟ-

ʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʧʦʛʨʝʰʥʦʩʪʠ ʫʩʪʘʥʦʚʢʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʡ. 

ʈʘʩʯʝʪʥʳʡ ʤʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʛʨʝʰʥʦʩʪʝʡ ʙʘʟʠʨʦʚʘʥʠʷ, ʟʘʢʨʝʧʣʝʥʠʷ ʠ ʚʳʟʚʘʥʥʳʭ ʥʝʪʦʯ-

ʥʦʩʪʴʶ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʚʳʧʦʣʥʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʬʦʨʤʫʣ, ʧʨʠʚʦʜʠʤʳʭ ʚ ʣʠʪʝʨʘʪʫʨʝ [10, 21]. 

 
ʈʠʩʫʥʦʢ 4.1 
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ʇʨʠ ʥʝʩʦʙʣʶʜʝʥʠʠ ʧʨʘʚʠʣʘ çʩʦʚʤʝʱʝʥʠʷ ʙʘʟè ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʧʝʨʝʩʯʝʪʝ ʢʦʥ-

ʩʪʨʫʢʪʦʨʩʢʠʭ ʨʘʟʤʝʨʦʚ (ʨʠʩʫʥʦʢ 4.1, ʘ) ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ (ʨʠʩʫʥʦʢ 4.1, ʙ). ʎʝʣʴ ʧʝʨʝʩʯʝʪʘ ʩʦʩʪʦʠʪ 

ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʧʦʛʨʝʰʥʦʩʪʠ ʨʘʟʤʝʨʘ ʟʘʤʳʢʘʶʱʝʛʦ ʟʚʝʥʘ ʠ ʩʨʘʚʥʝʥʠʠ ʝʝ ʩ ʜʦʧʫʩʢʦʤ ʢʦʥʩʪʨʫʢʪʦʨ-

ʩʢʦʛʦ ʨʘʟʤʝʨʘ. 

ʈʘʩʯʝʪ ʨʘʟʤʝʨʥʳʭ ʮʝʧʝʡ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 16319-80 ʠ 16320-80 ʦʜʥʠʤ ʠʟ 

ʫʢʘʟʘʥʥʳʭ ʚ ʥʠʭ ʤʝʪʦʜʦʚ (çʤʘʢʩʠʤʫʤʘ ð ʤʠʥʠʤʫʤʘè, ʚʝʨʦʷʪʥʦʩʪʥʳʤ ʠ ʜʨ.). ʇʨʠ ʵʪʠʭ ʨʘʩʯʝʪʘʭ 

ʧʦʣʴʟʫʶʪʩʷ ʬʦʨʤʫʣʘʤʠ ʦʧʨʝʜʝʣʝʥʠʷ ʥʦʤʠʥʘʣʴʥʦʛʦ ʨʘʟʤʝʨʘ ʟʘʤʳʢʘʶʱʝʛʦ ʟʚʝʥʘ: 

 

h = ʅ-ʊ                                              (4.2) 

 

ʛʜʝ ʅ ð ʨʘʟʤʝʨ, ʩʚʷʟʳʚʘʶʱʠʡ ʢʦʥʩʪʨʫʢʪʦʨʩʢʫʶ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʙʘʟʳ;  

    ʊ ð ʨʘʟʤʝʨ, ʩʚʷʟʳʚʘʶʱʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʙʘʟʫ ʩ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ. 

 

ʇʦʛʨʝʰʥʦʩʪʴ ʨʘʟʤʝʨʘ ʟʘʤʳʢʘʶʱʝʛʦ ʟʚʝʥʘ ‐ ‐Ў ʧʨʠ ʨʝʰʝʥʠʠ ʧʦ ʤʝʪʦʜʫ çʤʘʢʩʠʤʫʤʘ ð 

ʤʠʥʠʤʫʤʘè ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʘʤ 

 

‐  Ὕ Ὕ;  ‐  ˟ В Ὕ                            (4.3) 

 

ʛʜʝ Ti ð ʜʦʧʫʩʢ ʥʘ ʨʘʟʤʝʨ ʢʘʞʜʦʛʦ ʟʚʝʥʘ ʮʝʧʠ;  

    ʊʅ ð ʜʦʧʫʩʢ ʥʘ ʨʘʟʤʝʨ ʅ ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʯʝʨʪʝʞʦʤ;  

    ʊT ð ʜʦʧʫʩʢ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʨʘʟʤʝʨ, ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʟʘʚʠʩʠʪ ʦʪ ʤʝʪʦʜʘ ʦʙʨʘʙʦʪʢʠ ʠ ʫʩʪʘ-

ʥʘʚʣʠʚʘʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʨʤʘʪʠʚʦʤ ʩʨʝʜʥʝʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʦʯʥʦʩʪʠ ʦʙʨʘʙʦʪʢʠ [10; 21]. 

 

ʇʨʠ ʨʘʩʯʝʪʝ ʧʦ ʚʝʨʦʷʪʥʦʩʪʥʦʤʫ ʤʝʪʦʜʫ ʧʦʣʴʟʫʶʪʩʷ ʬʦʨʤʫʣʘʤʠ 

 

˟ ɡϽВ Ὕ ˗˞ ϽВὝȾЍά ὲ                           (4.4) 

 

ʛʜʝ ᴆ ð ʢʦʵʬʬʠʮʠʝʥʪ, ʟʘʚʠʩʷʱʠʡ ʦʪ ʯʠʩʣʘ ʩʦʩʪʘʚʣʷʶʱʠʭ ʟʚʝʥʴʝʚ;  

    ʂʩ ð ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʘʩʩʝʠʚʘʥʠʷ. 

 

ʇʨʠ ʨʘʩʯʝʪʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʠ ʜʣʷ ʩʣʫʯʘʷ ʨʘʩʩʝʠʚʘʥʠʷ ʧʦʛʨʝʰʥʦʩʪʝʡ ʧʦ 

ʟʘʢʦʥʫ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ [12] ʠʩʧʦʣʴʟʫʶʪ ʬʦʨʤʫʣʫ 

 

˟ В ˟                                        (4.5) 

 

ʛʜʝ T'i ð ʧʦʣʦʚʠʥʘ ʧʦʣʷ ʜʦʧʫʩʢʘ ʟʚʝʥʴʝʚ ʮʝʧʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʩʯʝʪʘ ʜʦʣʞʥʦ ʙʳʪʴ ʚʳʜʝʨʞʘʥʦ ʫʩʣʦʚʠʝ  

 

ʊh Ó ʊŮ                                             (4.6) 

 

 

ɺʳʙʦʨ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʙʘʟʳ ʩ ʫʯʝʪʦʤ ʪʝʭʥʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʜʝʪʘʣʠ 

 

ʇʨʠʤʝʨ 4.1.  

ɺ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ ʠʟʛʦʪʦʚʣʝʥʠʷ ʢʦʨʧʫʩʘ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʦʧʝʨʘʮʠʷ ʧʦ ʨʘʩʪʦʯʢʝ ʦʪ-

ʚʝʨʩʪʠʷ ʜʠʘʤʝʪʨʦʤ D (ʨʠʩʫʥʦʢ 4.2). ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʦʪʚʝʨʩʪʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʚʳʜʝʨʞʘʥʳ ʨʘʟʤʝʨ ʘ 

ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ, ʢʘʩʘʶʱʠʝʩʷ ʧʨʘʚʠʣʴʥʦʩʪʠ ʚʟʘʠʤʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʪʚʝʨʩʪʠʷ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʜʨʫʛʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʜʝʪʘʣʠ. 

ʊʨʝʙʫʝʪʩʷ: ʚʳʙʨʘʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʙʘʟʫ ʜʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʦʧʝʨʘʮʠʠ; ʨʘʟʨʘʙʦʪʘʪʴ 

ʩʭʝʤʫ ʙʘʟʠʨʦʚʘʥʠʷ. 
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ʈʠʩʫʥʦʢ 4.2 

 

ʈʝʰʝʥʠʝ.  

1. ʆʜʥʦʡ ʠʟ ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʙʘʟ ʷʚʣʷʝʪʩʷ ʧʣʦʩʢʦʩʪʴ ɸ ʦʩʥʦʚʘʥʠʷ. ɽʝ ʠ ʩʣʝʜʫʝʪ ʧʨʠʥʷʪʴ ʟʘ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʫʩʪʘʥʦʚʦʯʥʫʶ ʙʘʟʫ, ʩʦʟʜʘʚ ʧʦʜ ʝʝ ʙʘʟʠʨʦʚʘʥʠʝ ʪʨʠ ʦʧʦʨʥʳʝ ʪʦʯʢʠ 1, 2 ʠ 3 (ʨʠʩʫ-

ʥʦʢ 4.3).  

ʊʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʥʘʧʨʘʚʣʷʶʱʝʡ ʙʘʟʦʡ ʩʣʝʜʫʝʪ ʧʨʠʥʷʪʴ ʧʣʦʩʢʦʩʪʴ ɹ ʩ ʜʚʫʤʷ ʦʧʦʨʥʳʤʠ ʪʦʯ-

ʢʘʤʠ 4 ʠ 5. ʕʪʘ ʙʘʟʘ ʧʦʟʚʦʣʠʪ ʦʙʨʘʙʦʪʘʪʴ ʦʪʚʝʨʩʪʠʝ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʵʪʦʡ ʧʣʦʩʢʦʩʪʠ. ɼʣʷ ʦʙʝʩʧʝ-

ʯʝʥʠʷ ʩʠʤʤʝʪʨʠʯʥʦʩʪʠ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʪʚʝʨʩʪʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʘʨʫʞʥʦʛʦ ʢʦʥʪʫʨʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʙʘʟʳ ʧʦʚʝʨʭʥʦʩʪʴ ɺ, ʥʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦ ʣʝʛʯʝ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ 

ʵʪʦʛʦ ʧʦʚʝʨʭʥʦʩʪʴʶ ɻ ʧʦʣʫʮʠʣʠʥʜʨʘ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʵʪʦʡ ʮʝʣʠ ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ ʩ ʧʦʜʚʠʞʥʦʡ 

ʧʨʠʟʤʦʡ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʠʟʣʦʞʝʥʥʦʛʦ, ʧʨʠʤʝʥʠʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʙʘʟʫ ʠʟ ʪʨʝʭ ʧʦʚʝʨʭʥʦʩʪʝʡ: ɸ, ɹ ʢ ɻ 

(ʨʠʩʫʥʦʢ 4.3). 

2. ʉʭʝʤʘ ʙʘʟʠʨʦʚʘʥʠʷ, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʦʙʦʡ ʨʘʩʧʦʣʦʞʝʥʠʝ ʦʧʦʨʥʳʭ ʪʦʯʝʢ ʥʘ ʙʘʟʘʭ ʟʘʛʦ-

ʪʦʚʢʠ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 4.3. 

 
ʈʠʩʫʥʦʢ 4.3 

 

 

ɿʘʜʘʯʘ 4.1 

ɼʣʷ ʩʪʘʥʦʯʥʦʡ ʦʧʝʨʘʮʠʠ ʧʦ ʦʙʨʘʙʦʪʢʝ ʫʢʘʟʘʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʜʝʪʘʣʠ ʪʨʝʙʫʝʪʩʷ ʚʳʙʨʘʪʴ ʪʝʭ-

ʥʦʣʦʛʠʯʝʩʢʫʶ ʙʘʟʫ ʠ ʩʦʩʪʘʚʠʪʴ ʩʭʝʤʫ ʙʘʟʠʨʦʚʘʥʠʷ. 

ɺʘʨʠʘʥʪʳ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 4.4 ʠ ʚ ʪʘʙʣʠʮʝ 4.1. 
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ʈʠʩʫʥʦʢ 4.4 ɺʘʨʠʘʥʪʳ ʟʘʜʘʥʠʡ ʢ ʟʘʜʘʯʝ 4.1 

 

ʊʘʙʣʠʮʘ 4.4 

ɺʘʨʠʘʥʪʳ ʟʘʜʘʥʠʡ ʢ ʟʘʜʘʯʝ 4.1 

 ̄ʚʘʨʠʘʥʪʘ ʅʘʠʤʝʥʦʚʘʥʠʝ ʦʧʝʨʘʮʠʠ ʉʦʜʝʨʞʘʥʠʝ ʦʧʝʨʘʮʠʠ 

1 ɺʝʨʪʠʢʘʣʴʥʦ-ʩʚʝʨʣʠʣʴʥʘʷ ʉʚʝʨʣʠʪʴ ʦʪʚʝʨʩʪʠʝ ʚ ʰʘʨʝ 

2 ʊʦʢʘʨʥʘʷ ʉʚʝʨʣʠʪʴ ʦʪʚʝʨʩʪʠʝ ʚ ʰʘʨʝ 

3 ʊʦʢʘʨʥʘʷ 
ʊʦʯʠʪʴ ʧʦʚʝʨʭʥʦʩʪʠ ʦʢʦʥʯʘ-

ʪʝʣʴʥʦ 

4 ʂʨʫʛʣʦ-ʰʣʠʬʦʚʘʣʴʥʘʷ 
ʐʣʠʬʦʚʘʪʴ ʫʢʘʟʘʥʥʳʝ ʧʦʚʝʨʭ-

ʥʦʩʪʠ   ʦʢʦʥʯʘʪʝʣʴʥʦ 

5 ʂʨʫʛʣʦ-ʰʣʠʬʦʚʘʣʴʥʘʷ 
ʐʣʠʬʦʚʘʪʴ ʫʢʘʟʘʥʥʳʝ ʧʦʚʝʨʭ-

ʥʦʩʪʠ   ʦʢʦʥʯʘʪʝʣʴʥʦ 

6 ɻʦʨʠʟʦʥʪʘʣʴʥʦ-ʬʨʝʟʝʨʥʘʷ ʌʨʝʟʝʨʦʚʘʪʴ ʧʘʟ 

7 ɻʦʨʠʟʦʥʪʘʣʴʥʦ-ʬʨʝʟʝʨʥʘʷ ʌʨʝʟʝʨʦʚʘʪʴ ʧʘʟ 

8 ɺʝʨʪʠʢʘʣʴʥʦ-ʬʨʝʟʝʨʥʘʷ ʌʨʝʟʝʨʦʚʘʪʴ ʧʘʟ 

9 ɺʝʨʪʠʢʘʣʴʥʦ-ʩʚʝʨʣʠʣʴʥʘʷ ʉʚʝʨʣʠʪʴ 2 ʦʪʚʝʨʩʪʠʷ 

10 ʊʦʥʢʦʨʘʩʪʦʯʥʘʷ ʈʘʩʪʦʯʠʪʴ 2 ʦʪʚʝʨʩʪʠʷ 
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ʆʧʨʝʜʝʣʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʙʘʟʳ ʠ ʩʦʩʪʘʚʣʝʥʠʝ ʩʭʝʤʳ  

ʙʘʟʠʨʦʚʘʥʠʷ ʟʘʛʦʪʦʚʢʠ 

 

ʇʨʠʤʝʨ 4.2. ʊʨʝʙʫʝʪʩʷ: ʨʘʩʩʤʦʪʨʝʪʴ ʫʩʪʘʥʦʚʦʯʥʳʝ ʵʣʝʤʝʥʪʳ ʠʤʝʶʱʝʛʦʩʷ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ 

(ʨʠʩʫʥʦʢ 4.5) ʠ ʫʩʪʘʥʦʚʠʪʴ ʧʦʚʝʨʭʥʦʩʪʠ ʟʘʛʦʪʦʚʢʠ, ʩʦʩʪʘʚʣʷʶʱʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʙʘʟʫ ʧʨʠ ʟʘ-

ʢʨʝʧʣʝʥʠʠ ʟʘʛʦʪʦʚʢʠ ʚ ʧʨʠʩʧʦʩʦʙʣʝʥʠʠ; ʨʘʟʨʘʙʦʪʘʪʴ ʩʭʝʤʫ ʙʘʟʠʨʦʚʘʥʠʷ ʟʘʛʦʪʦʚʢʠ ʠ ʩʜʝʣʘʪʴ ʚʳʚʦʜ 

ʦ ʩʦʙʣʶʜʝʥʠʠ ʧʨʘʚʠʣʘ ʰʝʩʪʠ ʪʦʯʝʢ. 

 
 

ʈʠʩʫʥʦʢ 4.5 

 

ʈʝʰʝʥʠʝ.  

1. ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʦʤ ʥʘ ʨʠʩʫʥʢʝ ʧʨʠʩʧʦʩʦʙʣʝʥʠʠ ʚʳʷʚʣʷʝʤ ʝʛʦ ʫʩʪʘʥʦʚʦʯʥʳʝ ʵʣʝʤʝʥʪʳ: 

ʧʣʦʩʢʦʩʪʴ ʢʦʨʧʫʩʘ 2, ʫʩʪʘʥʦʚʦʯʥʳʡ ʮʠʣʠʥʜʨʠʯʝʩʢʠʡ ʧʘʣʝʮ 1 ʠ ʫʩʪʘʥʦʚʦʯʥʳʡ ʩʨʝʟʘʥʥʳʡ ʧʘʣʝʮ 3. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʙʘʟʦʡ ʟʘʛʦʪʦʚʢʠ ʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʧʦʚʝʨʭʥʦʩʪʠ: ʥʠʞʥʷʷ ʧʣʦʩʢʦʩʪʴ ʟʘʛʦʪʦʚʢʠ 

ɸ ʠ ʜʚʘ ʦʪʚʝʨʩʪʠʷ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʧʦ ʜʠʘʛʦʥʘʣʠ. 

2. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʳʷʚʣʝʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʙʘʟʘʤʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʥʳʤʠ ʫʩʪʘʥʦʚʦʯ-

ʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʨʘʟʨʘʙʘʪʳʚʘʝʤ ʩʭʝʤʫ ʙʘʟʠʨʦʚʘʥʠʷ (ʨʠʩʫʥʦʢ 4.6): ʜʣʷ ʙʘʟʠʨʦʚʘʥʠʷ ʧʣʦʩʢʦʩʪʠ 

(ʫʩʪʘʥʦʚʦʯʥʦʡ ʙʘʟʳ) ʦʙʨʘʟʦʚʘʥʦ ʪʨʠ ʦʧʦʨʥʳʝ ʪʦʯʢʠ (1, 2, 3); ʜʣʷ ʙʘʟʠʨʦʚʘʥʠʷ ʧʦ ʧʝʨʚʦʤʫ ʦʪʚʝʨʩʪʠʶ 

(ʩ ʧʦʤʦʱʴʶ ʮʠʣʠʥʜʨʠʯʝʩʢʦʛʦ ʧʘʣʴʮʘ) ʦʙʨʘʟʦʚʘʥʦ ʝʱʝ ʜʚʝ ʦʧʦʨʥʳʝ ʪʦʯʢʠ (4, 5), ʘ ʜʣʷ ʙʘʟʠʨʦʚʘʥʠʷ 

ʧʦ ʚʪʦʨʦʤʫ ʦʪʚʝʨʩʪʠʶ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʨʝʟʘʥʥʳʡ ʧʘʣʝʮ (6) ʦʙʨʘʟʫʶʱʠʡ 6-ʶ ʪʦʯʢʫ ʙʘʟʠʨʦʚʘʥʠʷ. 

3. ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ 4.6 ʠ ʧʨʠʚʝʜʝʥʥʳʭ ʨʘʩʩʫʞʜʝʥʠʡ, ʧʨʘʚʠʣʦ ʙʘʟʠʨʦʚʘʥʠʷ ʧʦ ʰʝʩʪʠ 

ʪʦʯʢʘʤ ʩʦʙʣʶʜʝʥʦ. 

 
ʈʠʩʫʥʦʢ 4.6 

 

 

ɿʘʜʘʯʘ 4.2 

ʅʘ ʨʠʩʫʥʢʝ 4.7 ʠʟʦʙʨʘʞʝʥʦ ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʥʘ ʩʪʘʥʢʝ. ʅʫʞʥʦ, ʧʦʣʴʟʫʷʩʴ ʨʠ-

ʩʫʥʢʦʤ, ʚʳʷʚʠʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʙʘʟʫ, ʧʨʠʥʷʪʫʶ ʜʣʷ ʙʘʟʠʨʦʚʘʥʠʷ ʟʘʛʦʪʦʚʢʠ, ʠ ʧʨʝʜʩʪʘʚʠʪʴ ʩʭʝʤʫ 

ʙʘʟʠʨʦʚʘʥʠʷ ʟʘʛʦʪʦʚʢʠ; ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʧʨʘʚʠʣʴʥʦʩʪʠ ʚʳʙʦʨʘ ʦʧʦʨʥʳʭ ʪʦʯʝʢ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʠ ʨʘʟ-

ʤʝʱʝʥʠʶ ʠʭ. ʅʦʤʝʨ ʚʘʨʠʘʥʪʘ ʫʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ ʨʠʤʩʢʦʡ ʮʠʬʨʦʡ. 
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ʈʠʩʫʥʦʢ 4.7 ɺʘʨʠʘʥʪʳ ʟʘʜʘʥʠʡ ʢ ʟʘʜʘʯʝ 4.2 

 

 

 

ʈʘʩʯʝʪ ʣʠʥʝʡʥʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʨʘʟʤʝʨʥʦʡ ʮʝʧʠ 

 

ʇʨʠʤʝʨ 4.3 

ʅʘ ʥʘʩʪʨʦʝʥʥʦʤ ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʬʨʝʟʝʨʥʦʤ ʩʪʘʥʢʝ, ʨʘʙʦʪʘʶʱʝʤ ʧʦ ʥʘʣʘʜʢʝ, ʥʘʯʠʩʪʦ ʦʙʨʘʙʘ-

ʪʳʚʘʝʪʩʷ ʫʢʘʟʘʥʥʘʷ ʧʣʦʩʢʦʩʪʴ. ʇʨʠ ʵʪʦʤ ʜʦʣʞʝʥ ʙʳʪʴ ʚʳʜʝʨʞʘʥ ʢʦʦʨʜʠʥʠʨʫʶʱʠʡ ʨʘʟʤʝʨ h  = 

(70Ñ0,05) ʤʤ (ʨʠʩʫʥʦʢ 4.8). ɼʦʧʫʩʢ ʨʘʟʤʝʨʘ h ʨʘʚʝʥ ʊᴃ = 0,1 ʤʤ. 

ʊʨʝʙʫʝʪʩʷ ʫʩʪʘʥʦʚʠʪʴ, ʙʫʜʝʪ ʣʠ ʚʳʜʝʨʞʘʥʘ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʟʘʜʘʥʥʘʷ ʪʦʯʥʦʩʪʴ ʨʘʟʤʝʨʘ. 

 
 

ʈʠʩʫʥʦʢ 4.8 

 

ʈʝʰʝʥʠʝ.  

1. ʀʟ ʫʩʣʦʚʠʷ ʧʨʠʤʝʨʘ ʠ ʧʦ ʦʧʝʨʘʮʠʦʥʥʦʤʫ ʵʩʢʠʟʫ ʚʠʜʥʦ, ʯʪʦ ʟʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʙʘʟʫ ʧʨʠ-

ʥʷʪʘ ʥʠʞʥʷʷ ʧʣʦʩʢʦʩʪʴ ʃ ʟʘʛʦʪʦʚʢʠ. ʂʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʠ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʙʘʟʘʤʠ ʜʣʷ ʢʦʥʪʨʦʣʷ ʨʘʟ-

ʤʝʨʘ h ̫ ʚʣʷʝʪʩʷ ʚʝʨʭʥʷʷ ʧʣʦʩʢʦʩʪʴ ɹ. ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʙʘʟʳ ʥʝ ʩʦʚʧʘʜʘʶʪ, ʚʦʟʥʠʢʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʧʝʨʝʩʯʝʪʘ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʨʘʟʤʝʨʦʚ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ. 

ʇʨʠ ʵʪʦʤ ʥʘʜʦ ʨʘʩʩʯʠʪʘʪʴ ʧʦʛʨʝʰʥʦʩʪʴ ‐ , ʩ ʢʦʪʦʨʦʡ ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥ ʨʘʟʤʝʨ h, ʠ ʩʨʘʚ-

ʥʠʪʴ ʝʝ ʩ ʜʦʧʫʩʢʦʤ ʊᴃ ʵʪʦʛʦ ʨʘʟʤʝʨʘ. ɼʦʣʞʥʦ ʙʳʪʴ ʚʳʜʝʨʞʘʥʦ ʫʩʣʦʚʠʝ ‐ Ò ʊh. 

2. ʈʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʨʘʟʤʝʨʥʘʷ ʮʝʧʴ ʣʠʥʝʡʥʘʷ ʠ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʟʚʝʥʴʝʚ: ʠʥʪʝʨʝʩʫʶʱʠʡ ʥʘʩ 

ʨʘʟʤʝʨ ᴃ = 70 ʤʤ ʙʫʜʝʤ ʩʯʠʪʘʪʴ ʟʘʤʳʢʘʶʱʠʤ ʟʚʝʥʦʤ ɸɆ; ʧʝʨʚʦʝ ʩʦʩʪʘʚʣʷʶʱʝʝ ʟʚʝʥʦ ð ʨʘʟʤʝʨ A1 

= 85h8(85-0.05) ʤʝʞʜʫ ʨʘʥʝʝ ʦʙʨʘʙʦʪʘʥʥʳʤʠ ʧʣʦʩʢʦʩʪʷʤʠ ʷʚʣʷʝʪʩʷ ʟʚʝʥʦʤ ʫʚʝʣʠʯʠʚʘʶʱʠʤ; ʚʪʦʨʦʝ 
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ʩʦʩʪʘʚʣʷʶʱʝʝ ʟʚʝʥʦ ð ʨʘʟʤʝʨ A2 ʷʚʣʷʝʪʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ, ʫʤʝʥʴʰʘʶʱʠʤ, ʠ ʪʦʯʥʦʩʪʴ ʝʛʦ ʦʙʫ-

ʩʣʦʚʣʠʚʘʝʪʩʷ ʥʦʨʤʘʤʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʦʯʥʦʩʪʠ ʦʙʨʘʙʦʪʢʠ ʥʘ ʩʪʘʥʢʘʭ. ɼʣʷ ʥʘʰʝʛʦ ʩʣʫʯʘʷ ʧʦʛʨʝʰ-

ʥʦʩʪʴ ʵʪʦʛʦ ʨʘʟʤʝʨʘ ʩʦʩʪʘʚʣʷʝʪ 0,06 ʤʤ. 

ʅʦʤʠʥʘʣʴʥʳʝ ʨʘʟʤʝʨʳ ʵʪʦʡ ʮʝʧʠ ʩʚʷʟʘʥʳ ʫʨʘʚʥʝʥʠʝʤ: ɸɆ: A2 ï ɸ1 = 85 - 15 = 70 ʤʤ. 

3. ʇʨʠ ʨʘʩʯʝʪʝ ʣʠʥʝʡʥʦʡ ʨʘʟʤʝʨʥʦʡ ʮʝʧʠ (ʨʠʩʫʥʦʢ 4.8) ʤʝʪʦʜʦʤ ʧʦʣʥʦʡ ʚʟʘʠʤʦʟʘʤʝʥʷʝʤʦ-

ʩʪʠ, ʪ. ʝ. ʤʝʪʦʜʦʤ ʤʘʢʩʠʤʫʤ ð ʤʠʥʠʤʫʤ, ʦʧʨʝʜʝʣʷʶʪ ʧʨʝʜʝʣʴʥʳʝ ʦʪʢʣʦʥʝʥʠʷ (ʧʦʛʨʝʰʥʦʩʪʴ ʦʙʨʘ-

ʙʦʪʢʠ) ʠʩʭʦʜʥʦʛʦ (ʟʘʤʳʢʘʶʱʝʛʦ) ʟʚʝʥʘ ʧʦ ʬʦʨʤʫʣʝ (4.3): 

 

˟ Ὕ ˟̱  ˟ˍ πȟπυτπȟπφ  πȟρρτ ̍  ̍

ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʨʝʰʝʥʠʷ, ʜʦʧʫʩʢ ʧʦ ʯʝʨʪʝʞʫ ʊh = 0,1 ʤʤ ʤʝʥʴʰʝ, ʯʝʤ ʚʦʟʤʦʞʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ 

ʧʨʠ ʦʙʨʘʙʦʪʢʝ ˟ ‐ πȢρρτ ̍ ,̍ ʯʪʦ ʩʦʚʝʨʰʝʥʥʦ ʥʝʜʦʧʫʩʪʠʤʦ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʫʞʥʦ ʧʨʠʥʷʪʴ 

ʤʝʨʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʜʦʙʠʪʴʩʷ ʚʳʧʦʣʥʝʥʠʷ ʫʩʣʦʚʠʷ ʊh Ó ‐. 

ɼʣʷ ʵʪʦʛʦ, ʚʦ-ʧʝʨʚʳʭ, ʤʦʞʥʦ ʧʦʩʪʘʚʠʪʴ ʚʦʧʨʦʩ ʧʝʨʝʜ ʢʦʥʩʪʨʫʢʪʦʨʦʤ ʦ ʩʥʠʞʝʥʠʠ ʪʦʯʥʦʩʪʠ 

ʨʘʟʤʝʨʘ h, ʪ. ʝ. ʦ ʨʘʩʰʠʨʝʥʠʠ ʜʦʧʫʩʢʘ ʊᴃ ʜʦ ʟʥʘʯʝʥʠʷ 0,12, ʪʦʛʜʘ ᴃ = (70Ñ0,06) ʤʤ. ʋʩʣʦʚʠʝ ʊh Ó 

˟ ʙʫʜʝʪ ʚʳʜʝʨʞʘʥʦ. 

ɺʦ-ʚʪʦʨʳʭ, ʧʨʠʤʝʥʠʪʴ ʚ ʢʘʯʝʩʪʚʝ ʟʘʚʝʨʰʘʶʱʝʡ (ʬʠʥʠʰʥʦʡ) ʦʙʨʘʙʦʪʢʠ ʪʦʥʢʦʝ ʬʨʝʟʝʨʦʚʘʥʠʝ 

ʠʣʠ ʯʠʩʪʦʚʦʝ ʰʣʠʬʦʚʘʥʠʝ. ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʪʦʯʥʦʩʪʴ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ ʚʳʰʝ ʠ ʧʨʠ ʥʠʭ ʊA2 = 0,025 ʤʤ 

(ɻʆʉʊ 2110-72). ʊʦʛʜʘ ˟  (0,054 + 0,025) ʤʤ = 0,079 ʤʤ. ʋʩʣʦʚʠʝ ʊh Ó ˟ʚʳʜʝʨʞʘʥʦ. 

ɺ-ʪʨʝʪʴʠʭ, ʩʦʩʪʘʚʣʷʶʱʠʡ ʨʘʟʤʝʨ A = 85h8 ʧʦʣʫʯʝʥ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʧʣʦʩʢʦʩʪʝʡ ɸ ʠ ɹ ʜʦ ʨʘʩ-

ʩʤʘʪʨʠʚʘʝʤʦʡ ʦʧʝʨʘʮʠʠ. ɽʩʣʠ ʧʨʝʜʰʝʩʪʚʫʶʱʫʶ ʦʙʨʘʙʦʪʢʫ ʚʳʧʦʣʥʠʪʴ ʪʦʯʥʝʝ ʥʘ ʦʜʠʥ ʢʚʘʣʠʪʝʪ, ʪʦ 

ʜʦʧʫʩʢ ʨʘʟʤʝʨʘ ʙʫʜʝʪ 85h7(85-0.035). ʊʦʛʜʘ ʧʦʛʨʝʰʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ˟  =(0,035 +0,06)=0,095 ʤʤ. 

ʋʩʣʦʚʠʝ ʊh Ó ˟ ʚʳʜʝʨʞʘʥʦ. 

ɺ-ʯʝʪʚʝʨʪʳʭ, ʧʨʠ ʨʘʩʯʝʪʝ ʨʘʟʤʝʨʥʦʡ ʮʝʧʠ ʤʦʞʥʦ ʧʦʣʴʟʦʚʘʪʴʩʷ ʚʝʨʦʷʪʥʦʩʪʥʳʤ ʤʝʪʦʜʦʤ ʧʦ 

ʬʦʨʤʫʣʝ ˟ ˗˞ ϽВὝȾЍά ὲ, ʛʜʝ Kʉ =1,5. ɺ ʧʨʦʠʟʚʦʜʩʪʚʘʭ ʩ ʦʪʣʘʞʝʥʥʳʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ 

ʧʨʦʮʝʩʩʦʤ ʢʦʵʬʬʠʮʠʝʥʪ ʂʉ ʩʥʠʞʘʝʪʩʷ ʜʦ 1,2. ʊʦʛʜʘ ˟ ρȢςϽπȢπυτπȢπφπȾЍς = 0.097 ʤʤ ʠ 

ʚʳʜʝʨʞʘʥʦ ʫʩʣʦʚʠʝ ʊh Ó ˟. 

ɺ-ʧʷʪʳʭ, ʜʦʧʫʩʢ ʟʘʤʳʢʘʶʱʝʛʦ ʟʚʝʥʘ ʨʘʩʩʯʠʪʳʚʘʶʪ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ 

ʜʣʷ ʩʣʫʯʘʷ ʨʘʩʩʝʠʚʘʥʠʷ ʧʦʛʨʝʰʥʦʩʪʝʡ ʦʪʢʣʦʥʝʥʠʡ ʧʦ ʟʘʢʦʥʫ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ [12] ʧʦ 

ʬʦʨʤʫʣʝ (4.5). ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ˟ πȟπςχ πȟπσ  πȟπτ ̍ ,̍ ʠʣʠ ˟ πȟπψ ̍ .̍ ʋʩʣʦʚʠʝ 

ʊh Ó ˟, ʚʳʧʦʣʥʝʥʦ. 

ɺ-ʰʝʩʪʳʭ, ʧʨʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤ ʦʙʲʝʤʝ ʚʳʧʫʩʢʘ ʜʝʪʘʣʝʡ, ʪ. ʝ. ʚ ʝʜʠʥʠʯʥʦʤ ʠʣʠ ʤʝʣʢʦʩʝʨʠʡ-

ʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʤʦʞʥʦ ʨʘʙʦʪʘʪʴ ʥʝ ʧʦ ʥʘʣʘʜʢʝ, ʘ, ʥʘʧʨʠʤʝʨ, ʩʦ ʩʥʷʪʠʝʤ ʧʨʦʙʥʳʭ ʩʪʨʫʞʝʢ. ʇʨʠ 

ʦʙʨʘʙʦʪʢʝ ʢʘʞʜʦʡ ʜʝʪʘʣʠ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʨʘʟʤʝʨ h. 

 

ɿʘʜʘʯʘ 4.3 

ʅʘ ʨʠʩʫʥʢʝ 4.9 ʠ ʚ ʪʘʙʣʠʮʝ 4.2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʘʨʠʘʥʪʳ ʦʧʝʨʘʮʠʡ. 

ʊʨʝʙʫʝʪʩʷ ʦʧʨʝʜʝʣʠʪʴ ʚʦʟʤʦʞʥʫʶ ʧʦʛʨʝʰʥʦʩʪʴ ʙʘʟʠʨʦʚʘʥʠʷ ʨʘʟʤʝʨʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝ-

ʥʠʷ ʫʢʘʟʘʥʥʦʡ ʦʙʨʘʙʦʪʢʠ. 
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ʈʠʩʫʥʦʢ 4.9 ɺʘʨʠʘʥʪʳ ʟʘʜʘʥʠʡ ʢ ʟʘʜʘʯʝ 4.3 

 

 

ʊʘʙʣʠʮʘ 4.2  

ɺʘʨʠʘʥʪʳ ʟʘʜʘʥʠʡ ʢ ʟʘʜʘʯʝ 4.3 

ˉ ʚʘʨʠʘʥʪʘ  ʉʦʜʝʨʞʘʥʠʝ ʦʧʝʨʘʮʠʠ ʈʘʟʤʝʨ l, ʤʤ 

1 ʉʪʨʦʛʘʪʴ ʧʣʦʩʢʦʩʪʴ 1 ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ l1 = 150 Ñ 0,2 

2 ʉʪʨʦʛʘʪʴ ʧʣʦʩʢʦʩʪʴ 2 ʦʢʦʥʯʘʪʝʣʴʥʦ l2 = 170 Ñ 0,1 

3 ʇʦʜʨʝʟʘʪʴ ʪʦʨʝʮ 1 ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ l1 = 60 Ñ 0,3 

4 ʇʦʜʨʝʟʘʪʴ ʪʦʨʝʮ 2 ʦʢʦʥʯʘʪʝʣʴʥʦ l2 = 30 Ñ 0,1 

5 ʇʦʜʨʝʟʘʪʴ ʪʦʨʝʮ 1 ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ l1= 100 Ñ 0,2 

6 ʇʦʜʨʝʟʘʪʴ ʪʦʨʝʮ 2 ʦʢʦʥʯʘʪʝʣʴʥʦ l2 = 50 Ñ 0,1 

7 ʐʣʠʬʦʚʘʪʴ ʧʣʦʩʢʦʩʪʴ 1 ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ l1=75 Ñ 0,1 

8 ʐʣʠʬʦʚʘʪʴ ʧʣʦʩʢʦʩʪʴ 2 ʦʢʦʥʯʘʪʝʣʴʥʦ l2 = 175 Ñ 0,2 

9 ʌʨʝʟʝʨʦʚʘʪʴ ʧʣʦʩʢʦʩʪʴ 1 ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ l1=70 Ñ 0,4 

10 ʌʨʝʟʝʨʦʚʘʪʴ ʧʣʦʩʢʦʩʪʴ 2 ʦʢʦʥʯʘʪʝʣʴʥʦ l2 = 30 Ñ 0,2 

 

 

 

5    ɺʓɹʆʈ ʀ ʂʆʅʉʊʈʋʀʈʆɺɸʅʀɽ ʀʉʍʆɼʅʓʍ ɿɸɻʆʊʆɺʆʂ 

 

ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʙʦʣʴʰʠʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʜʣʷ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʚʳʙʦʨʘ ʚʠʜʘ ʠʩʭʦʜʥʦʡ ʟʘʛʦʪʦʚʢʠ ʠ ʩʧʦʩʦʙʘ ʝʝ ʧʦʣʫʯʝʥʠʷ. 

ʏʝʤ ʙʦʣʴʰʝ ʦʙʲʝʤ ʚʳʧʫʩʢʘ ʜʝʪʘʣʝʡ, ʪʝʤ ʚʘʞʥʝʝ ʚʳʙʨʘʪʴ ʟʘʛʦʪʦʚʢʫ ʧʨʦʛʨʝʩʩʠʚʥʦʛʦ ʚʠʜʘ, ʫ 

ʢʦʪʦʨʦʡ ʬʦʨʤʘ ʠ ʨʘʟʤʝʨʳ ʧʨʠʙʣʠʞʘʶʪʩʷ ʢ ʬʦʨʤʝ ʠ ʨʘʟʤʝʨʘʤ ʛʦʪʦʚʦʡ ʜʝʪʘʣʠ. ʊʘʢʘʷ ʪʝʥʜʝʥʮʠʷ ʩʦ-

ʚʨʝʤʝʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʝʪ ʠʩʢʣʶʯʘʪʴ ʦʙʜʠʨʢʫ ʠ ʯʝʨʥʦʚʫʶ ʦʙʨʘʙʦʪʢʫ, ʜʦʙʠʚʘʪʴʩʷ ʚʳʩʦʢʦʡ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʵʢʦʥʦʤʥʦʛʦ ʨʘʩʭʦʜʘ ʤʝʪʘʣʣʘ. ʇʨʘʚʠʣʴʥʳʡ ʚʳʙʦʨ ʠʩʭʦʜʥʦʡ ʟʘʛʦʪʦʚʢʠ ʩʫʱʝ-

ʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʝ-

ʪʘʣʠ. 
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ʉʝʨʴʝʟʥʦʝ ʚʥʠʤʘʥʠʝ ʜʦʣʞʥʦ ʫʜʝʣʷʪʴʩʷ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʶ ʠʩʭʦʜʥʦʡ ʟʘʛʦʪʦʚʢʠ, ʪ. ʝ. ʫʩʪʘʥʦʚ-

ʣʝʥʠʝ ʝʝ ʬʦʨʤʳ, ʨʘʟʤʝʨʦʚ ʩ ʜʦʧʫʩʢʘʝʤʳʤʠ ʦʪʢʣʦʥʝʥʠʷʤʠ, ʧʨʠʧʫʩʢʦʚ ʥʘ ʤʝʭʘʥʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ, 

ʪʚʝʨʜʦʩʪʠ ʤʘʪʝʨʠʘʣʘ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ, ʢʦʪʦʨʳʤ ʦʥʘ ʜʦʣʞʥʘ ʦʪʚʝʯʘʪʴ. 

ʋʩʪʘʥʦʚʣʝʥʠʝ ʨʘʟʤʝʨʦʚ ʠʩʭʦʜʥʦʡ ʟʘʛʦʪʦʚʢʠ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʢ ʨʘʟʤʝʨʘʤ ʥʘʨʫʞʥʳʭ ʧʦʚʝʨʭ-

ʥʦʩʪʝʡ ʜʝʪʘʣʠ ʥʫʞʥʦ ʧʨʠʙʘʚʠʪʴ, ʘ ʦʪ ʨʘʟʤʝʨʦʚ ʚʥʫʪʨʝʥʥʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʦʪʥʷʪʴ ʦʙʱʠʝ ʧʨʠʧʫʩʢʠ ʥʘ 

ʤʝʭʘʥʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ. ɼʣʷ ʚʪʫʣʢʠ ʩ ʨʘʟʤʝʨʘʤʠ dn, Da ʠ La (ʨʠʩʫʥʦʢ 5.1) ʨʘʟʤʝʨʳ ʠʩʭʦʜʥʦʡ ʟʘ-

ʛʦʪʦʚʢʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʪʘʢ:  

 

Ὠ  Ὠˑ  ςϽ̃˛ˎ  ˦                                (5.1) 

Ὀ  Ὀˑ  ςϽ̃˛ˎ˦                                 (5.2) 

ὒ  ὒˑ  ̃˛ˎ˦ ˜̨ ˎ˦                            (5.3) 

 

ʛʜʝ ˜̨ ˎ ,˦ ˜̨ ˎ˦ ʠ ̨̃ ˎ  ˦ - ʦʙʱʠʝ ʧʨʠʧʫʩʢʠ ʥʘ ʤʝʭʘʥʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ (ʥʘ ʩʪʦʨʦʥʫ) ʥʘʨʫʞʥʦʡ, 

ʚʥʫʪʨʝʥʥʝʡ ʠ ʪʦʨʮʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʝʡ ʟʘʛʦʪʦʚʢʠ. 

 
ʈʠʩʫʥʦʢ 5.1 

 

ɺʳʙʦʨ ʦʙʱʝʛʦ ʧʨʠʧʫʩʢʘ ʥʘ ʤʝʭʘʥʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʟʘʛʦʪʦʚʦʢ ʠʟ ʩʦʨʪʦʚʦʛʦ ʧʨʦʢʘʪʘ ʧʨʦʠʟ-

ʚʦʜʠʪʩʷ ʧʦ ʪʘʙʣʠʮʘʤ [5; 21, ʊ1], ʥʦ ʨʘʟʤʝʨ d0ʨʘʩʯ ʧʨʠ ʚʳʙʦʨʝ ʧʨʦʢʘʪʘ ʥʝʦʙʭʦʜʠʤʦ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʧʦ 

ʩʦʨʪʘʤʝʥʪʫ (ɻʆʉʊ 2590- 71). 

ʆʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʠʩʭʦʜʥʦʡ ʟʘʛʦʪʦʚʢʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʪʘʢʞʝ ʧʦ ʟʥʘʯʝʥʠʶ ʢʦʵʬʬʠʮʠʝʥʪʘ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʤʘʪʝʨʠʘʣʘ: 

 

˗̞  ̇  
Íˑ
Į́                                    (5.4) 

 

ʛʜʝ Íˑ  ʠ Į́  - ʤʘʩʩʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʝʪʘʣʠ ʠ ʟʘʛʦʪʦʚʢʠ. 

 

 

ʂʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʟʘʛʦʪʦʚʦʢ ʠʟ ʩʪʘʣʴʥʦʛʦ ʛʦʨʷʯʝʢʘʪʘʥʦʛʦ ʧʨʦʢʘʪʘ 

 

ʇʨʠʤʝʨ 5.1 

ʀʟ ʩʪʘʣʠ 45 (ɻʆʉʊ 1050-74) ʠʟʛʦʪʦʚʣʷʶʪ ʚʘʣ (ʨʠʩʫʥʦʢ 5.2) ʤʘʩʩʦʡ 19,4 ʢʛ ʚ ʫʩʣʦʚʠʷʭ ʤʝʣʢʦ-

ʩʝʨʠʡʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ (ʛʦʜʦʚʦʡ ʦʙʲʝʤ ʚʳʧʫʩʢʘ 150 h ʪ.). 
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ʈʠʩʫʥʦʢ 5.2 

 

ʊʨʝʙʫʝʪʩʷ ʩʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʠʩʭʦʜʥʫʶ ʟʘʛʦʪʦʚʢʫ ʚʘʣʘ ʠʟ ʩʪʘʣʴʥʦʛʦ ʛʦʨʷʯʝʢʘʪʘʥʦʛʦ ʧʨʦʢʘʪʘ. 

ʈʝʰʝʥʠʝ.  

1. ʇʦʩʢʦʣʴʢʫ ʬʦʨʤʘ ʚʘʣʘ ʠʤʝʝʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʫʶ ʨʘʟʥʠʮʫ ʧʝʨʝʧʘʜʘ ʜʠʘʤʝʪʨʦʚ, ʘ 

ʪʘʢʞʝ ʦʪʩʫʪʩʪʚʫʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʤʝʭʘʥʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʤʘʪʝʨʠʘʣʘ, ʚʳʙʠʨʘʝʤ ʚ 

ʢʘʯʝʩʪʚʝ ʟʘʛʦʪʦʚʢʠ ʛʦʨʷʯʝʢʘʪʘʥʳʡ ʩʪʘʣʴʥʦʡ ʧʨʦʢʘʪ ʧʦ ɻʆʉʊ 2590-71. ʀʟ ʥʝʛʦ ʨʘʟʨʝʟʢʦʡ ʙʫʜʫʪ ʦʙ-

ʨʘʟʦʚʘʥʳ ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ ʟʘʛʦʪʦʚʢʠ ʜʠʘʤʝʪʨʦʤ do ʠ ʜʣʠʥʦʡ L0. 

2. ɼʣʷ ʟʘʜʘʥʥʦʡ ʜʝʪʘʣʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʦʢʘʪ ʢʨʫʛʣʦʛʦ ʩʝʯʝʥʠʷ. ʀʟ ʠʤʝʶʱʠʭʩʷ 

ʪʨʝʭ ʢʘʪʝʛʦʨʠʡ ʪʦʯʥʦʩʪʠ ʧʨʦʢʘʪʘ ʚʳʙʠʨʘʝʤ ʦʙʳʯʥʫʶ ʪʦʯʥʦʩʪʴ (ɺ). 

3. ɼʠʘʤʝʪʨ ʧʨʦʢʘʪʘ ʦʧʨʝʜʝʣʷʶʪ, ʠʩʭʦʜʷ ʠʟ ʥʘʠʙʦʣʴʰʝʛʦ ʜʠʘʤʝʪʨʘ ʟʘʛʦʪʦʚʢʠ (Ï 90h10), ʜʦ-

ʙʘʚʣʷʷ ʢ ʥʝʤʫ ʦʙʱʠʡ ʧʨʠʧʫʩʢ ʥʘ ʤʝʭʘʥʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ, ʨʘʚʥʳʡ 2˜̨ ˎ˦Ȣ ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʧʨʠ 

ʜʣʠʥʝ ʟʘʛʦʪʦʚʢʠ ʩʚʳʰʝ 360 ʜʦ 720 ʤʤ ʦʙʱʠʡ ʧʨʠʧʫʩʢ ʥʘ ʜʠʘʤʝʪʨ ς˜̨ˎ˦ =10 ʤʤ [5]. ɼʦʧʫʩʢ ʥʘ 

ʜʠʘʤʝʪʨ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʦ ɻʆʉʊ 2590-71 ʠ ʩʦʩʪʘʚʣʷʝʪ +0,6... -1,7 ʤʤ. ʆʪʩʶʜʘ  

Ὠ  Ὠˑ  ςϽ̃˛ˎ˦ ωπρπ ρππ ̍  ̍

 

ʊʘʢʦʡ ʧʨʦʢʘʪ ʠʤʝʝʪʩʷ ʚ ʩʦʨʪʘʤʝʥʪʝ. 

4. ʇʦ ʬʦʨʤʫʣʝ (5.3) ʫʩʪʘʥʘʚʣʠʚʘʝʤ ʜʣʠʥʫ ʰʪʫʯʥʦʡ ʟʘʛʦʪʦʚʢʠ:  

 

,  ,ˑ  ̃˛ˎ˦ ˜̨ ˎ˦ τψπςϽτ τψψ ̍ Ȣ̍ 

 

ʛʜʝ ˜̨ ˎ  ˦ τ ̍ [̍5]. 

 

ɼʦʧʫʩʢ ʥʘ ʜʣʠʥʫ ʟʘʛʦʪʦʚʢʠ ʧʦʩʣʝ ʨʘʟʨʝʟʢʠ ʧʦ 10é12-ʤʫ ʢʚʘʣʠʪʝʪʘʤ ʩʦʩʪʘʚʣʷʝʪ 250...630 

ʤʢʤ. 

5. ʊʝʭʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ ʟʘʛʦʪʦʚʢʝ: 

- ʜʦʧʫʩʢʘʝʤʘʷ ʢʨʠʚʠʟʥʘ ʟʘʛʦʪʦʚʢʠ [21]  ′̠ ˙  ɝὒ ρȢπϽτψψ ̍̋,̍ ʪ. ʝ. ʥʝ ʙʦʣʝʝ 0,5 ʤʤ;  

- ʰʝʨʦʭʦʚʘʪʦʩʪʴ ʧʨʦʢʘʪʘ Rz=200 ʤʢʤ. 

6. ʈʘʩʩʯʠʪʳʚʘʝʤ ʤʘʩʩʫ ʟʘʛʦʪʦʚʢʠ ʧʦ ʬʦʨʤʫʣʝ  

 

ά πȢππρϽά̃ ˙Ͻὒ ,ʢʛ 

 

ʛʜʝ ά̃  ̇ - ʤʘʩʩʘ ʦʜʥʦʛʦ ʧʦʛʦʥʥʦʛʦ ʤʝʪʨʘ ʧʨʦʢʘʪʘ,   

     ὒ- ʜʣʠʥʘ ʟʘʛʦʪʦʚʢʠ, ʤʤ. 

 

ά πȢππρϽφρȟφυϽτψψσπȟπω ̋  ̄
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7. ʂʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʪʝʨʠʘʣʘ ʰʪʫʯʥʦʡ ʟʘʛʦʪʦʚʢʠ ʨʘʚʝʥ 

 

˗̞  ̇  
Íˑ
Į́  ρωȟτσπȟπω πȟφτ 

 

ʄʘʪʝʨʠʘʣ ʟʘʛʦʪʦʚʢʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʣʦʭʦ ð ʚʩʝʛʦ ʥʘ 64%. 

 

8. ʆʧʨʝʜʝʣʝʥʠʝ ʩʪʦʠʤʦʩʪʠ ʰʪʫʯʥʦʡ ʟʘʛʦʪʦʚʢʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʬʦʨʤʫʣʝ  

 

 

˞̨ πȟππρϽx˟Ͻά πȢππρϽσππππϽσπȢπω ωπςȢχ ̓̆̎̄̆  

 

ʛʜʝ ʎʊ = 30000 ʪʝʥʛʝ - ʮʝʥʘ ʦʜʥʦʡ ʪʦʥʥʳ ʤʝʪʘʣʣʘ ʧʦ ʧʨʝʡʩʢʫʨʘʥʪʫ;  

    m0 = 30,09 ʢʛ - ʤʘʩʩʘ ʟʘʛʦʪʦʚʢʠ. 

 

ʕʩʢʠʟ ʟʘʛʦʪʦʚʢʠ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 5.3. 

 

 
ʈʠʩʫʥʦʢ 5.3 

 

ɿʘʜʘʯʘ 5.1.  

ʉʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʠʩʭʦʜʥʫʶ ʟʘʛʦʪʦʚʢʫ ʚʘʣʘ ʠʟ ʛʦʨʷʯʝʢʘʪʘʥʦʛʦ ʧʨʦʢʘʪʘ ʩʪʘʣʠ 40ʍ. ɺʘʨʠʘʥʪʳ 

ʠ ʵʩʢʠʟʳ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 5.4 ʠ ʚ ʪʘʙʣʠʮʝ 5.1. 

 

 
ʈʠʩʫʥʦʢ 5.4 ɺʘʨʠʘʥʪʳ ʟʘʜʘʥʠʡ ʢ ʟʘʜʘʯʝ 5.1 
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ʊʘʙʣʠʮʘ 5.1 

ɺʘʨʠʘʥʪʳ ʟʘʜʘʥʠʡ ʢ ʟʘʜʘʯʝ 5.1 

 

ˉ ʚʘ-

ʨʠʘʥʪʘ 

- 

ɼʠʘʤʝʪʨ, ʤʤ ɼʣʠʥʘ, ʤʤ ʄʘʩʩʘ  

mɼ, 

ʢʛ 
d1 d2 d3 d4 L1 L2 L3 L4 

1 50h6 75h11 45m6 30f9 345h11 315h11 115h11 85h11 7,96 

2 60e7 85c11 55g6 50h8 380h11 340h11 130h11 80h11 
11.6511

,65 

3 40k6 65a11 35m6 30d9 245h11 175h11 95h11 75h11 4,25 

4 70e8 95a11 65f7 55d9 360h11 315h11 135h11 90h11 11,6 

5 35m6 60d11 30n6 25h8 240h11 215h11 75h11 85h11 3,15 

6 80m6 105d11 75d8 65h8 315h11 290h11 125h11 110h11 19,25 

7 45js6 70a11 40k6 35h8 325h11 295h11 105h11 75h11 5,0 

8 75d8 100h11 70e8 60f9 320h11 280h11 130h11 100h11 15,5 

9 55q8 80d11 50h6 45d9 370h11 330h11 125h11 80h11 9,9 

10 30n6 55h11 25f7 20f9 270h11 200h11 80h11 70h11 2,45 

 

 

ʂʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʠʩʭʦʜʥʦʡ ʟʘʛʦʪʦʚʢʠ-ʦʪʣʠʚʢʠ ʠʟ ʩʝʨʦʛʦ ʯʫʛʫʥʘ 

 

 

ʇʨʠʤʝʨ 5.2.  

ʀʟ ʩʝʨʦʛʦ ʯʫʛʫʥʘ ʤʘʨʢʠ ʉʏ 20 (ɻʆʉʊ 1412-79) ʠʟʛʦʪʦʚʣʷʶʪ ʢʦʨʧʫʩ ʮʠʣʠʥʜʨʘ ʤʘʩʩʦʡ 2 ʢʛ 

(ʨʠʩʫʥʦʢ 5.5). ɻʦʜʦʚʦʡ ʦʙʲʝʤ ʚʳʧʫʩʢʘ 24 000 ʰʪ. (ʢʨʫʧʥʦʩʝʨʠʡʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ). 

ʊʨʝʙʫʝʪʩʷ ʩʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʠʩʭʦʜʥʫʶ ʟʘʛʦʪʦʚʢʫ. 

 
ʈʠʩʫʥʦʢ 5.5  
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ʈʝʰʝʥʠʝ.  

1. ɼʝʪʘʣʴ ʦʪʥʦʩʠʪʩʷ ʢ ʢʣʘʩʩʫ ʢʦʨʧʫʩʦʚ. ʆʥʘ ʠʤʝʝʪ ʧʦʣʫʶ ʮʠʣʠʥʜʨʠʯʝʩʢʫʶ ʯʘʩʪʴ ʠ ʧʨʷʤʦ-

ʫʛʦʣʴʥʦʝ ʦʩʥʦʚʘʥʠʝ ʩ ʯʝʪʳʨʴʤʷ ʦʪʚʝʨʩʪʠʷʤʠ ʜʣʷ ʢʨʝʧʣʝʥʠʷ ʢ ʧʣʠʪʝ. ʂʦʥʮʳ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʯʘʩʪʠ 

ʠʤʝʶʪ ʢʚʘʜʨʘʪʥʳʝ ʬʣʘʥʮʳ ʪʦʣʱʠʥʦʡ 10 ʤʤ ʩ ʯʝʪʳʨʴʤʷ ʨʝʟʴʙʦʚʳʤʠ ʦʪʚʝʨʩʪʠʷʤʠ. 

ʄʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʧʦʜʚʝʨʛʘʝʪʩʷ ʟʝʨʢʘʣʦ ʮʠʣʠʥʜʨʘ, ʧʣʦʩʢʦʩʪʴ ʦʩʥʦʚʘʥʠʷ, ʜʚʝ ʧʣʦʩʢʠʝ 

ʧʦʚʝʨʭʥʦʩʪʠ ʬʣʘʥʮʝʚ ʥʘ ʪʦʨʮʘʭ ʮʠʣʠʥʜʨʘ, ʜʚʝ ʧʣʦʱʘʜʢʠ ʥʘ ʚʝʨʭʥʝʡ ʩʪʦʨʦʥʝ ʦʩʥʦʚʘʥʠʷ ʠ ʨʝʟʴʙʦʚʳʝ 

ʦʪʚʝʨʩʪʠʷ. ɼʝʪʘʣʴ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʯʥʘʷ ʠ ʞʝʩʪʢʘʷ ʠ ʤʦʞʝʪ ʩʯʠʪʘʪʴʩʷ ʚʧʦʣʥʝ ʪʝʭʥʦʣʦʛʠʯʥʦʡ. 

ʂʨʫʧʥʦʩʝʨʠʡʥʳʡ ʪʠʧ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʟʚʦʣʷʝʪ ʧʨʠʤʝʥʠʪʴ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʟʘʛʦʪʦʚʢʠ ʠ ʜʣʷ 

ʝʝ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ ʤʝʪʦʜʳ. 

2. ɺ ʢʘʯʝʩʪʚʝ ʟʘʛʦʪʦʚʢʠ ʚʳʙʠʨʘʝʤ ʦʪʣʠʚʢʫ. ʄʘʪʝʨʠʘʣ ʜʝʪʘʣʠ ð ʩʝʨʳʡ ʯʫʛʫʥ ʦʙʣʘʜʘʝʪ ʭʦʨʦ-

ʰʠʤʠ ʣʠʪʝʡʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʋʯʠʪʳʚʘʷ ʪʠʧ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʵʬʬʝʢ-

ʪʠʚʥʦ ʧʨʠʤʝʥʠʪʴ ʚʠʜ ʣʠʪʴʷ, ʧʨʠ ʢʦʪʦʨʦʤ ʬʦʨʤʘ ʠ ʨʘʟʤʝʨʳ ʟʘʛʦʪʦʚʢʠ ʙʫʜʫʪ ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʠʙʣʠ-

ʞʘʪʴʩʷ ʢ ʬʦʨʤʝ ʠ ʨʘʟʤʝʨʘʤ ʜʝʪʘʣʠ. 

ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʧʨʠʤʝʥʷʝʤ ʣʠʪʴʝ ʚ ʨʘʟʦʚʳʭ ʧʝʩʯʘʥʦʟʝʤʣʷʥʳʭ ʬʦʨʤʘʭ ʩ ʤʘʰʠʥʥʦʡ ʬʦʨʤʦʚ-

ʢʦʡ ʧʦ ʤʝʪʘʣʣʠʯʝʩʢʠʤ ʤʦʜʝʣʷʤ. ʕʪʦʪ ʩʧʦʩʦʙ ʜʦʩʪʘʪʦʯʥʦ ʤʝʭʘʥʠʟʠʨʦʚʘʥ, ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥ, 

ʵʬʬʝʢʪʠʚʝʥ ʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʚʦʟʤʦʞʥʦʩʪʷʤ ʣʠʪʝʡʥʳʭ ʮʝʭʦʚ ʩʦʚʨʝʤʝʥʥʳʭ ʤʘʰʠ-

ʥʦʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. 

3. ɼʦʧʫʩʢʘʝʤʳʝ ʧʦʛʨʝʰʥʦʩʪʠ ʜʣʷ ʯʫʛʫʥʥʦʛʦ ʣʠʪʴʷ ʚ ʟʝʤʣʷʥʳʝ ʬʦʨʤʳ ʨʝʛʣʘʤʝʥʪʠʨʫʶʪʩʷ 

ɻʆʉʊ 1855-55. ʀʟ ʪʨʝʭ ʢʣʘʩʩʦʚ ʪʦʯʥʦʩʪʠ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʵʪʠʤ ɻʆʉʊʦʤ, ʧʨʠʥʠʤʘʝʤ I ʢʣʘʩʩ. ɺ 

ʢʘʯʝʩʪʚʝ ʣʠʪʝʡʥʦʡ ʦʩʥʘʩʪʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʦʜʤʦʜʝʣʴʥʳʝ ʧʣʠʪʳ ʩ ʤʝʪʘʣʣʠʯʝʩʢʠʤʠ ʧʦʣʫʤʦʜʝʣʷʤʠ 

ʠ ʩʪʝʨʞʥʝʚʳʝ ʷʱʠʢʠ. 

ʊʦʯʥʦʩʪʴ ʨʘʟʤʝʨʦʚ ʣʠʪʴʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 15...16-ʤʫ ʢʚʘʣʠʪʝʪʘʤ, ʘ ʰʝʨʦʭʦʚʘʪʦʩʪʴ Ra=100 ʤʢʤ 

[7]. 

4. ɿʘʜʘʥʥʘʷ ʜʝʪʘʣʴ ʦʙʣʘʜʘʝʪ ʩʠʤʤʝʪʨʠʝʡ. ʇʣʦʩʢʦʩʪʴ ʩʠʤʤʝʪʨʠʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʥʷʪʴ ʟʘ 

ʧʣʦʩʢʦʩʪʴ ʨʘʟʲʝʤʘ ʤʦʜʝʣʠ ʠ ʬʦʨʤʳ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʣʝʛʢʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʫʩʪʘʥʦʚʢʘ  ʩʪʝʨʞʥʷ,  ʩ  

ʧʦʤʦʱʴʶ  ʢʦʪʦʨʦʛʦ  ʦʙʨʘʟʫʝʪʩʷ ʦʪʚʝʨʩʪʠʝ ʚ ʟʘʛʦʪʦʚʢʝ. ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʨʠʩʫʥʢʘ, ʧʨʠ ʧʨʠʥʷʪʦʤ ʨʘʩ-

ʧʦʣʦʞʝʥʠʠ ʧʣʦʩʢʦʩʪʠ ʨʘʟʲʝʤʘ ʤʦʜʝʣʠ ʠ ʬʦʨʤʳ ʧʦʚʝʨʭʥʦʩʪʠ ɸ, ɺ, ɻ ʠ ɼ ʥʘʭʦʜʷʪʩʷ ʧʨʠ ʟʘʣʠʚʢʝ 

ʤʝʪʘʣʣʘ ʚ ʚʝʨʪʠʢʘʣʴʥʦʤ ʧʦʣʦʞʝʥʠʠ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʙʫʜʫʪ ʙʦʢʦʚʳʤʠ ʧʦʚʝʨʭʥʦʩʪʷʤʠ ʦʪʣʠʚʢʠ, ʘ 

ʦʪʚʝʨʩʪʠʝ ɹ ð ʛʦʨʠʟʦʥʪʘʣʴʥʦ. 

ʇʨʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʠ ʦʪʣʠʚʢʠ ʩʣʝʜʫʝʪ ʟʘʙʦʪʠʪʴʩʷ ʦ ʝʝ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʧʨʦʚʝʨʠʪʴ 

ʦʪʣʠʚʢʫ ʤʝʪʦʜʦʤ ʩʚʝʪʦʚʳʭ ʪʝʥʝʡ. ʇʦʧʫʪʥʦ ʩʣʝʜʫʝʪ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʣʠʪʝʡʥʳʝ ʫʢʣʦʥʳ ʥʘ ʚʝʨʪʠʢʘʣʴʥʦ 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʧʦʚʝʨʭʥʦʩʪʷʭ (ʨʠʩʫʥʦʢ 5.6). 

5. ʆʙʱʠʝ ʧʨʠʧʫʩʢʠ ʇʆɹʑ ʥʘ ʤʝʭʘʥʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʨʝʛʣʘʤʝʥʪʠʨʫʝʪʩʷ ɻʆʉʊ 1855-55 ʠ ʠʭ 

ʨʘʟʤʝʨʳ ʟʘʚʠʩʷʪ ʦʪ ʢʣʘʩʩʘ ʪʦʯʥʦʩʪʠ ʣʠʪʴʷ, ʥʘʠʙʦʣʴʰʝʛʦ ʛʘʙʘʨʠʪʥʦʛʦ ʨʘʟʤʝʨʘ ʦʪʣʠʚʢʠ, ʥʦʤʠʥʘʣʴ-

ʥʦʛʦ ʨʘʟʤʝʨʘ ʠ ʧʦʣʦʞʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʬʦʨʤʝ ʧʨʠ ʟʘʣʠʚʢʝ ʤʝʪʘʣʣʘ (ʪʘʙʣʠʮʘ 

5.2). 

ʇʦʜ ʥʦʤʠʥʘʣʴʥʳʤ ʨʘʟʤʝʨʦʤ ʧʦʥʠʤʘʶʪ ʥʘʠʙʦʣʴʰʝʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʤʠ 

ʦʙʨʘʙʘʪʳʚʘʝʤʳʤʠ ʧʦʚʝʨʭʥʦʩʪʷʤʠ ʠʣʠ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʙʘʟʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʜʦ ʦʩʠ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ 

ʦʪʚʝʨʩʪʠʷ. 

ʊʘʙʣʠʯʥʳʝ ʧʨʠʧʫʩʢʠ ʥʘ ʤʝʭʘʥʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʣʠʪʳʭ ʦʪʚʝʨʩʪʠʡ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʥʝʟʘʚʠ-

ʩʠʤʦ ʦʪ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʪʚʝʨʩʪʠʷ. ɼʦʧʫʩʢʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʪʘʙʣʠʯʥʳʭ ʧʨʠʧʫʩʢʦʚ ʜʦ ʤʠʥʠʤʘʣʴʥʦ 

ʥʝʦʙʭʦʜʠʤʳʭ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ, ʥʘʧʨʠʤʝʨ, ʨʘʩʯʝʪʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʩʧʦʩʦʙʦʤ. 

6. ʆʧʨʝʜʝʣʝʥʠʝ ʨʘʟʤʝʨʦʚ ʟʘʛʦʪʦʚʢʠ ʠ ʠʭ ʜʦʧʫʩʢʦʚ ʧʨʦʠʟʚʦʜʷʪ, ʩʫʤʤʠʨʫʷ ʨʘʟʤʝʨʳ ʜʝʪʘʣʠ ʠ 

ʧʨʠʧʫʩʢʠ ʥʘ ʤʝʭʘʥʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ: 

- ʜʣʷ ʥʘʨʫʞʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ὒ  ὒˑ  ̃˛ˎ˦ ˜̨ ˎ  ˦

- ʜʣʷ ʚʥʫʪʨʝʥʥʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ Ὀ  Ὀˑ ˜̨ ˎ˦ ˜̨ ˎ˦                                   
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ʊʘʙʣʠʮʘ 5.2 

ʆʙʦʟʥʘʯʝʥʠʝ 

ʧʦʚʝʨʭʥʦʩʪʠ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʧʦʚʝʨʭʥʦʩʪʠ 

ʇʦʣʦʞʝʥʠʝ ʧʦʚʝʨʭʥʦ-

ʩʪʠ ʧʨʠ ʟʘʣʠʚʢʝ 
ʇʨʠʧʫʩʢ, ʤʤ 

ɸ 
ʇʣʦʩʢʦʩʪʴ 

 ʦʩʥʦʚʘʥʠʷ  
ɹʦʢʦʚʦʝ ʇʦʙʰɸ = 2 

ɹ ʆʪʚʝʨʩʪʠʝ ɻʦʨʠʟʦʥʪʘʣʴʥʦʝ 2ʇʦʙɹh = 2Ā2 = 4 

ɺ ʊʦʨʝʮ ʮʠʣʠʥʜʨʘ  ɹʦʢʦʚʦʝ ʇʦʙɺh  = 2 

ɻ ʊʦʨʝʮ ʮʠʣʠʥʜʨʘ  ɹʦʢʦʚʦʝ ʇʦʙɻh = 2 

ɼ 
ɺʝʨʭʥʷʷ ʧʣʦʱʘʜʢʘ ʦʩ-

ʥʦʚʘʥʠʷ 
ɹʦʢʦʚʦʝ ʇʦʙɼh = 2 

 

ʈʘʩʯʝʪ ʨʘʟʤʝʨʦʚ ʦʪʣʠʚʢʠ ʧʨʠʚʝʜʝʥ ʚ ʪʘʙʣʠʮʝ 5.3. 

 
ʊʘʙʣʠʮʘ 5.3 

 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʨʘʟʤʝʨʘ 
ʆʙʦʟʥʘʯʝʥʠʝ 

ʨʘʟʤʝʨʘ  
ʌʦʨʤʫʣʘ ʜʣʷ ʨʘʩʯʝʪʘ 

ʈʘʟʤʝʨ ʦʪʣʠʚʢʠ ʩ 

ʜʦʧʫʩʢʦʤ, ʤʤ 

ʂʦʦʨʜʠʥʠʨʫʶʱʠʡ  

ʨʘʟʤʝʨ 
ʂʆ 

ʂʆ = ʂɼ + ʇʦʙʰɸ = 

= 48+2 = 50 
ʂʆ = 50 Ñ 0,2 

ɼʠʘʤʝʪʨ ʦʪʚʝʨʩʪʠʷ DO 
DO = Dɼ - 2ʇʦʙɹh =  

= 65 - 2Ā2,5 = 60 
D0 = 60 Ñ 0,3 

ɼʣʠʥʘ    

ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʯʘʩʪʠ  
LO 

LO = Lɼ + ʇʦʙɺh + ʇʦʙɺh = + 

115 + 2 + 2=119 
LO = 119 Ñ 0,3 

ʊʦʣʱʠʥʘ    

ʦʩʥʦʚʘʥʠʷ  
ʅO 

ʅʆ = ʅɼ + ʇʦʙʰɸ =  

= 10 + 2=12 
ʅʆ = 12.0 Ñ 0,2 

 

ɼʣʷ ʨʘʟʤʝʨʦʚ ʥʝʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʜʦʧʫʩʢʘʝʤʳʝ    ʦʪʢʣʦʥʝʥʠʷ    ʫʩʪʘʥʘʚʣʠ-

ʚʘʶʪ  ʧʦ ʪʘʙʣʠʮʘʤ ɻʆʉʊ 1855-55. ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʪʘʢʠʝ ʨʘʟʤʝʨʳ ʦʪʣʠʚʢʠ ʠʤʝʶʪ ʜʦʧʫʩʢʠ: 

- ʨʘʟʤʝʨ ʥʘʨʫʞʥʦʛʦ ʮʠʣʠʥʜʨʘ Ñ0,3 ʤʤ; 

- ʨʘʟʤʝʨʳ ʢʚʘʜʨʘʪʥʦʛʦ ʬʣʘʥʮʘ Ñ0,3 ʤʤ. 

7. ʊʝʭʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʪʣʠʚʢʝ ʬʦʨʤʫʣʠʨʫʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 1412-79. ɺ ʵʪʠ 

ʪʨʝʙʦʚʘʥʠʷ ʚʭʦʜʷʪ ʜʘʥʥʳʝ ʦ ʢʣʘʩʩʝ ʪʦʯʥʦʩʪʠ, ʪʚʝʨʜʦʩʪʠ ʦʪʣʠʚʢʠ, ʪʨʝʙʫʝʤʦʡ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ 

ʠ ʝʝ ʤʝʩʪʝ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ, ʨʘʟʤʝʨʘʭ ʣʠʪʝʡʥʳʭ ʫʢʣʦʥʦʚ ʠ ʨʘʜʠʫʩʦʚ, ʩʧʦʩʦʙʝ ʦʯʠʩʪʢʠ 

ʦʪ ʧʨʠʛʘʨʦʚ ʠ ʬʦʨʤʦʚʦʯʥʦʡ ʟʝʤʣʠ, ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʜʘʣʝʥʠʷ ʧʠʪʘʪʝʣʝʡ, ʚʳʧʦʨʦʚ, ʧʨʠʙʳʣʝʡ ʠ ʪ. ʧ., 

ʦʢʨʘʩʢʝ ʠ ʜʨ. ʊʘʢ, ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦ ʫʢʘʟʘʪʴ: 

ʜʦʧʫʩʢʠ ʥʘ ʨʘʟʤʝʨʳ ʣʠʪʴʷ ʩʦʦʪʚʝʪʩʪʚʫʶʪ I ʢʣʘʩʩʫ ʧʦ ɻʆʉʊ 1855-55; 

ʦʪʣʠʚʢʫ ʧʦʜʚʝʨʛʥʫʪʴ ʩʪʘʙʠʣʠʟʠʨʫʶʱʝʤʫ ʦʪʧʫʩʢʫ; 

ʪʚʝʨʜʦʩʪʴ ʫʯʘʩʪʢʦʚ, ʧʦʜʣʝʞʘʱʠʭ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ, ʅɺ 240...270; 

ʣʠʪʝʡʥʳʝ ʫʢʣʦʥʳ 3...50; 

ʣʠʪʴʝ ʦʯʠʩʪʠʪʴ ʦʪ ʧʨʠʛʘʨʘ ʠ ʬʦʨʤʦʚʦʯʥʦʡ ʟʝʤʣʠ ʜʨʦʙʝʩʪʨʫʡʥʦʡ ʦʙʨʘʙʦʪʢʦʡ; ʦʪʣʠʚʢʫ ʦʢʨʘ-

ʩʠʪʴ. 

8. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʘʩʩʳ ʦʪʣʠʚʢʠ ʤʦʞʥʦ ʢ ʤʘʩʩʝ mɼ ʜʝʪʘʣʠ ʧʨʠʙʘʚʠʪʴ ʤʘʩʩʫ mʆʊʍ ʤʝʪʘʣʣʘ, 

ʩʦʩʪʘʚʣʷʶʱʝʛʦ ʝʛʦ ʧʨʠʧʫʩʢʠ ʠ ʥʘʧʫʩʢʠ, ʫʜʘʣʷʝʤʳʝ ʚ ʭʦʜʝ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ.  

ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ  

ά  ά  

ʛʜʝ mi ð ʤʘʩʩʘ ʫʜʘʣʷʝʤʳʭ ʵʣʝʤʝʥʪʘʨʥʳʭ ʬʠʛʫʨ ʧʨʠʧʫʩʢʦʚ ʠ ʥʘʧʫʩʢʦʚ: m1 - ʤʘʩʩʘ ʧʦʣʦʛʦ ʮʠʣʠʥʜʨʘ 

ʧʨʠʧʫʩʢʘ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʦʪʚʝʨʩʪʠʷ ʦʪʣʠʚʢʠ; m2 - ʤʘʩʩʘ ʧʘʨʘʣʣʝʣʝʧʠʧʝʜʘ ʧʨʠʧʫʩʢʘ ʩ ʫʯʝʪʦʤ ʣʠʪʝʡ-
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ʥʳʭ ʫʢʣʦʥʦʚ, ʫʜʘʣʷʝʤʦʛʦ ʩ ʦʩʥʦʚʘʥʠʷ; m3 - ʤʘʩʩʘ ʜʚʫʭ ʧʦʣʳʭ 4-ʛʨʘʥʥʳʭ ʧʘʨʘʣʣʝʣʝʧʠʧʝʜʦʚ ʧʨʠ-

ʧʫʩʢʘ, ʫʜʘʣʷʝʤʦʛʦ ʩ ʪʦʨʮʦʚ ʬʣʘʥʮʝʚ; m4 - ʤʘʩʩʘ ʤʝʪʘʣʣʘ, ʫʜʘʣʷʝʤʦʛʦ ʧʨʠ ʦʙʨʘʟʦʚʘʥʠʠ ʦʪʚʝʨʩʪʠʡ ʚ 

ʜʝʪʘʣʠ. 

ʇʦʣʫʯʘʝʤ ʤʘʩʩʫ ʦʪʭʦʜʦʚ ʚ ʛʨʘʤʤʘʭ: 

 

Í ρπϽעπȢςυʌ$ˑ  $̨ Ͻ,  ÁϽÂϽ̃˛ˎ˦ˍ  ς̒ πȟςυ$ˑ ˜̨ ˎ˦ ˏ 

 πȟςυʌτϽ$ ϽÌ ψϽ$ ϽÌ 

 

 

ʛʜʝ ʘ ʠ b - ʨʘʟʤʝʨʳ ʦʩʥʦʚʘʥʠʷ ʢʦʨʧʫʩʘ, ʤʤ;  

    ʩ - ʜʣʠʥʘ ʩʪʦʨʦʥʳ ʢʚʘʜʨʘʪʘ ʬʣʘʥʮʘ, ʤʤ;  

    D1 ʠ l1, D2 ʠ 12 ð ʜʠʘʤʝʪʨʳ ʠ ʜʣʠʥʳ ʦʪʚʝʨʩʪʠʡ, ʤʤ, ʚ ʦʩʥʦʚʘʥʠʠ ʠ ʬʣʘʥʮʘʭ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ;  

 .ʧʣʦʪʥʦʩʪʴ ʯʫʛʫʥʘ; ʢʛ/ʤ3 - ע     

 

ʇʦʜʩʪʘʚʣʷʷ ʨʘʟʤʝʨʳ ʩ ʯʝʨʪʝʞʘ, ʧʦʣʫʯʘʝʤ Í  = 617 ʛ. ʆʪʩʶʜʘ ʤʘʩʩʘ ʦʪʣʠʚʢʠ ʨʘʚʥʘ 

 

ά άˑ  Í ς πȢφρχςȢφρχ ̋  ̄ 
 

9. ʆʧʨʝʜʝʣʷʝʤ ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʪʝʨʠʘʣʘ: 

 

˗̞  ̇  
Íˑ
Į́  ςςȢφρχπȟχφ 

ʂʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʨʘʚʥʳʡ 76%, ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢ ʜʣʷ ʦʪʣʠʚʦʢ, ʧʦʣʫʯʘʝʤʳʭ ʚ 

ʟʝʤʣʷʥʳʭ ʬʦʨʤʘʭ. ʇʨʠʤʝʥʷʷ ʪʦʯʥʳʝ ʦʪʣʠʚʢʠ, ʧʦʣʫʯʘʝʤʳʝ ʙʦʣʝʝ ʧʨʦʛʨʝʩʩʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʣʠʪʴʷ, 

ʤʦʞʥʦ ʠ ʥʫʞʥʦ ʜʦʙʠʚʘʪʴʩʷ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʟʥʘʯʝʥʠʡ ʵʪʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ. 

10. ʆʧʨʝʜʝʣʷʝʤ ʩʪʦʠʤʦʩʪʴ ʦʜʥʦʡ ʦʪʣʠʚʢʠ. ʇʦ ʧʨʝʡʩʢʫʨʘʥʪʫ ʮʝʥʘ ʦʜʥʦʡ ʪʦʥʥʳ ʣʠʪʴʷ ʠʟ ʯʫ-

ʛʫʥʘ ʤʘʨʢʠ ʉʏ 20 III ʢʣʘʩʩʘ ʪʦʯʥʦʩʪʠ 2-ʡ ʛʨʫʧʧʳ ʩʣʦʞʥʦʩʪʠ ʩʦʩʪʘʚʣʷʝʪ 59400 ʪʝʥʛʝ ʨʫʙ. ɼʣʷ ʙʦʣʝʝ 

ʪʦʯʥʳʭ ʦʪʣʠʚʦʢ 1 ʢʣʘʩʩʘ ʚʚʦʜʠʪʩʷ ʜʦʧʣʘʪʘ 10%. ɿʘʜʘʥʥʦʤʫ ʦʙʲʝʤʫ ʚʳʧʫʩʢʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʷʪʘʷ 

ʛʨʫʧʧʘ ʩʝʨʠʡʥʦʩʪʠ, ʜʣʷ ʢʦʪʦʨʦʡ ʜʦʧʣʘʪʘ ʟʘ ʩʝʨʠʡʥʦʩʪʴ ʨʘʚʥʘ  ʥʫʣʶ.  ɼʦʧʣʘʪʘ ʟʘ ʪʝʨʤʦʦʙʨʘʙʦʪʢʫ 

ʩʦʩʪʘʚʣʷʝʪ 4000 ʪʝʥʛʝ ʟʘ ʪʦʥʥʫ. ʎʝʥʘ ʟʘ ʪʦʥʥʫ ʩ ʫʯʝʪʦʤ ʫʢʘʟʘʥʥʳʭ ʬʘʢʪʦʨʦʚ ʨʘʚʥʘ 

 

ʎʊ = (59400Ā1,1 + 4000) = 69340 ʪʝʥʛʝ 

 

ʉʪʦʠʤʦʩʪʴ ʦʜʥʦʡ ʟʘʛʦʪʦʚʢʠ ʩʦʩʪʘʚʣʷʝʪ 

 

˞̨ πȟππρϽx˟Ͻά πȟππρϽφωστπϽςȟφρχρψρȟτφ  
 

11. ʏʝʨʪʝʞ ʦʪʣʠʚʢʠ ʩ ʪʝʭʥʠʯʝʩʢʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʜʦʣʞʝʥ ʩʦʜʝʨʞʘʪʴ ʚʩʝ ʜʘʥʥʳʝ, ʥʝʦʙʭʦʜʠ-

ʤʳʝ ʜʣʷ ʝʝ ʠʟʛʦʪʦʚʣʝʥʠʷ, ʢʦʥʪʨʦʣʷ ʠ ʧʨʠʝʤʢʠ. 

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʯʝʨʪʝʞʘ ʦʪʣʠʚʢʠ ʩʦʙʣʶʜʘʶʪ ʧʨʘʚʠʣʘ, ʠʟʣʦʞʝʥʥʳʝ ʚ ɻʆʉʊ 2.423-73, ʘ 

ʪʘʢʞʝ ʚ ʩʪʘʥʜʘʨʪʘʭ ɽʉʂɼ. ɼʦʧʫʩʢʘʝʪʩʷ ʠ ʷʚʣʷʝʪʩʷ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʯʝʨʪʝʞʘ ʦʪ-

ʣʠʚʢʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʧʠʶ ʯʝʨʪʝʞʘ ʜʝʪʘʣʠ. 

ʈʘʟʲʝʤ ʤʦʜʝʣʠ ʠ ʬʦʨʤʳ ʫʢʘʟʳʚʘʶʪ ʙʫʢʚʝʥʥʳʤ ʦʙʦʟʥʘʯʝʥʠʝʤ ʄʌ (ʨʠʩʫʥʦʢ 5.6); ʧʦʣʦʞʝʥʠʝ 

ʦʪʣʠʚʢʠ ʚ ʬʦʨʤʝ ʦʙʦʟʥʘʯʘʶʪ ʙʫʢʚʘʤʠ ɺ (ʚʝʨʭ) ʠ ʅ (ʥʠʟ), ʧʨʦʩʪʘʚʣʝʥʥʳʤʠ ʫ ʩʪʨʝʣʦʢ. ɺʩʝ ʧʨʠʧʫʩʢʠ 

ʠʟʦʙʨʘʞʘʶʪ ʪʦʥʢʠʤʠ ʩʧʣʦʰʥʳʤʠ ʣʠʥʠʷʤʠ, ʘ ʠʭ ʨʘʟʤʝʨʳ ʫʢʘʟʳʚʘʶʪ ʧʝʨʝʜ ʟʥʘʢʦʤ ʰʝʨʦʭʦʚʘʪʦʩʪʠ 

ʧʦʚʝʨʭʥʦʩʪʠ ʠʣʠ ʧʝʨʝʜ ʣʠʥʝʡʥʳʤʠ ʨʘʟʤʝʨʘʤʠ. 

ɺ ʦʩʥʦʚʥʦʡ ʥʘʜʧʠʩʠ ʧʦʜ ʥʘʠʤʝʥʦʚʘʥʠʝʤ ʜʝʪʘʣʠ ʧʠʰʫʪ ʩʣʦʚʦ çʃʠʪʴʝè. ʆʪʚʝʨʩʪʠʷ, ʚʧʘʜʠʥʳ 

ʠ ʚʳʪʦʯʢʠ, ʥʝ ʚʳʧʦʣʥʷʝʤʳʝ ʚ ʦʪʣʠʚʢʝ, ʥʘ ʯʝʨʪʝʞʝ ʜʦʧʫʩʢʘʝʪʩʷ ʥʝ ʚʳʯʝʨʯʠʚʘʪʴ. 

 

ɿʘʜʘʯʘ 5.2 

ʉʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʦʪʣʠʚʢʫ ʟʘʛʦʪʦʚʢʠ ʠʟ ʩʝʨʦʛʦ ʯʫʛʫʥʘ ʤʘʨʢʠ ʉʏ15, ʦʪʣʠʚʘʝʤʫʶ ʚ ʟʝʤʣʷʥʳʝ 

ʬʦʨʤʳ (ʚʘʨʠʘʥʪʳ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʝ 5.7). ʊʝʨʤʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ - ʩʪʘʙʠʣʠʟʠʨʫʶʱʠʡ ʦʪʧʫʩʢ. 

ʊʚʝʨʜʦʩʪʴ ʅɺ200...280. ʆʩʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʧʦ ʚʘʨʠʘʥʪʘʤ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 5.4. 



26 

 
ʈʠʩʫʥʦʢ 5.6 ʏʝʨʪʝʞ ʟʘʛʦʪʦʚʢʠ 
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ʊʘʙʣʠʮʘ 5.4 

ɺʘʨʠʘʥʪʳ ʟʘʜʘʥʠʡ ʜʣʷ ʟʘʜʘʯʠ 5.2 

 

ˉ ʚʘʨʠʘʥʪʘ 1 2 3 4 5 6 7 8 9 10 

ʊʠʧ ʧʨʦʠʟʚʦʜʩʪʚʘ* ʄ ʉʉ ɽ ɽ ʉʉ ʄ ʂʉ ʄʉ ʄ ɽ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʜʝʪʘʣʠ ʆʧʦʨʘ ʥʠʟʢʘʷ ʂʦʨʧʫʩ ʐʢʠʚ 
ʆʧʦʨʘ 

ʥʘʢʣʦʥʥʘʷ 

ʄʘʩʩʘ ʜʝʪʘʣʠ, ʢʛ 0,4 5,1 10,7 6,7 

 

* ʄ - ʤʘʩʩʦʚʦʝ; ʂʉ - ʢʨʫʧʥʦʩʝʨʠʡʥʦʝ; ʉʉ - ʩʨʝʜʥʝʩʝʨʠʡʥʦʝ; ʄʉ - ʤʝʣʢʦʩʝʨʠʡʥʦʝ;  

ɽ - ʝʜʠʥʠʯʥʦʝ. 

 

 

 

ʂʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʩʪʘʣʴʥʦʡ ʧʦʢʦʚʢʠ, ʠʟʛʦʪʦʚʣʷʝʤʦʡ ʛʦʨʷʯʝʡ 

ʦʙʲʝʤʥʦʡ ʰʪʘʤʧʦʚʢʦʡ 

 

ʇʨʠʤʝʨ 5.3 

ʀʟ ʩʪʘʣʠ 45 ʠʟʛʦʪʦʚʣʷʶʪ ʚʘʣ ʤʘʩʩʦʡ 19,4 ʢʛ (ʩʤ. ʨʠʩʫʥʦʢ 5.2). ʊʝʨʤʦʦʙʨʘʙʦʪʢʘ ð ʫʣʫʯʰʝʥʠʝ 

ʜʦ ʪʚʝʨʜʦʩʪʠ HRC 21...26. ʅʝʫʢʘʟʘʥʥʳʝ ʨʘʜʠʫʩʳ ð 1,5 ʤʤ, ʬʘʩʢʠ ð 0,5X45Á. ɻʦʜʦʚʦʡ ʦʙʲʝʤ ʚʳ-

ʧʫʩʢʘ ʜʝʪʘʣʝʡ ʚ ʛʦʜ 4500 ʰʪ., ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʨʫʧʥʦʩʝʨʠʡʥʦʤʫ ʪʠʧʫ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʊʨʝʙʫʝʪʩʷ ʩʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʠʩʭʦʜʥʫʶ ʟʘʛʦʪʦʚʢʫ, ʠʟʛʦʪʦʚʣʷʝʤʫʶ ʛʦʨʷʯʝʡ ʦʙʲʝʤʥʦʡ ʰʪʘʤ-

ʧʦʚʢʦʡ. 

ʈʝʰʝʥʠʝ.  

1. ʋʯʠʪʳʚʘʷ ʩʚʦʡʩʪʚʘ ʤʘʪʝʨʠʘʣʘ ʜʝʪʘʣʠ, ʝʝ ʤʘʩʩʫ, ʬʦʨʤʫ, ʨʘʟʤʝʨʳ ʠ ʪʠʧ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʦ-

ʢʦʚʢʫ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʳʧʦʣʥʷʪʴ ʚ ʟʘʢʨʳʪʦʤ ʰʪʘʤʧʝ ʥʘ ʤʦʣʦʪʝ. ʅʘʛʨʝʚ ʟʘʛʦʪʦʚʢʠ ð ʧʣʘʤʝʥʥʳʡ ʚ 

ʧʝʯʠ. 

2. ʈʫʢʦʚʦʜʩʪʚʫʷʩʴ ʧʨʘʚʠʣʦʤ, ʯʪʦ ʚ ʧʣʦʩʢʦʩʪʠ ʨʘʟʲʝʤʘ ʰʪʘʤʧʘ ʜʦʣʞʥʳ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʜʚʘ ʥʝ-

ʙʦʣʴʰʠʭ ʛʘʙʘʨʠʪʥʳʭ ʨʘʟʤʝʨʘ ʧʦʢʦʚʢʠ, ʧʨʠʥʠʤʘʝʤ, ʯʪʦ ʦʩʴ ʧʦʢʦʚʢʠ ʥʘʭʦʜʠʪʩʷ ʚ ʧʣʦʩʢʦʩʪʠ ʨʘʟʲʝʤʘ 

ʰʪʘʤʧʘ ʠ ʨʘʩʧʦʣʦʞʝʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦ. 

3. ʉ ʮʝʣʴʶ ʫʤʝʥʴʰʝʥʠʷ ʧʨʠʧʫʩʢʦʚ ʥʘ ʤʝʭʘʥʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʧʨʠʥʠʤʘʝʤ ʧʦʢʦʚʢʫ I ʢʣʘʩʩʘ 

ʪʦʯʥʦʩʪʠ (ʧʦʚʳʰʝʥʥʘʷ ʪʦʯʥʦʩʪʴ). ʇʦ ɻʆʉʊ 7505-74 ʦʧʨʝʜʝʣʷʝʤ ʛʨʫʧʧʫ ʩʪʘʣʠ M1. 

ʉʪʝʧʝʥʴ ʩʣʦʞʥʦʩʪʠ ʧʦʢʦʚʢʠ ʦʧʨʝʜʝʣʷʝʤ, ʠʩʧʦʣʴʟʫʷ; ʜʘʥʥʳʝ ʦ ʜʝʪʘʣʠ, ʘ ʥʝ ʦ ʧʦʢʦʚʢʝ, ʪʘʢ ʢʘʢ 

ʧʦʩʣʝʜʥʠʝ ʝʱʝ ʥʝʠʟʚʝʩʪʥʳ. ɼʣʷ ʵʪʦʛʦ ʧʨʠʤʝʥʷʝʤ ʬʦʨʤʫʣʫ 

 

ὅ  
ά̃ ˛˗

ά̨ ˜ˡ˛
 
άˑ

ά̨ ˜ˡˑ
 

 

ʛʜʝ άˑ ρωȟτ  ʤʘʩʩʘ ʜʝʪʘʣʠ;  

    ά̨ ˜ˡ ˑ - ʤʘʩʩʘ ʮʠʣʠʥʜʨʘ (ʨʠʩʫʥʦʢ 5.8), ʦʧʠʩʘʥʥʦʛʦ ʚʦʢʨʫʛ ʚʘʣʘ, ʜʠʘʤʝʪʨʦʤ dɼʄɸʂʉ = 90 

ʤʤ ʠ ʜʣʠʥʦʡ  Lʜ = 480 ʤʤ. ʄʘʩʩʘ ʦʜʥʦʛʦ ʤʝʪʨʘ ʢʨʫʛʣʦʡ ʩʪʘʣʠ ʵʪʦʛʦ ʜʠʘʤʝʪʨʘ mʇʄ = 49,94 ʢʛ [5]. 

ʄʘʩʩʘ ʮʠʣʠʥʜʨʘ ʚ ʢʠʣʦʛʨʘʤʤʘʭ 

 

ά̨ ˜ˡˑ Í̃  ̇Ͻ ,ˑ πȟππρϽτωȟωτϽτψπςτ  

 

ʆʪʩʶʜʘ ʉ = 19,4/24 = 0,81, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʪʝʧʝʥʠ ʩʣʦʞʥʦʩʪʠ ʉ1. 

 

4. ɼʣʷ ʜʘʣʴʥʝʡʰʝʡ ʨʘʙʦʪʳ ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʧʦʢʦʚʢʠ ʥʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʤʘʩʩʫ ʧʦʢʦʚʢʠ. 

ʅʘ ʵʪʦʡ ʩʪʘʜʠʠ ʨʘʙʦʪʳ ʤʦʞʥʦ ʦʛʨʘʥʠʯʠʪʴʩʷ ʝʝ ʦʨʠʝʥʪʠʨʦʚʦʯʥʳʤ ʟʥʘʯʝʥʠʝʤ. ɼʣʷ ʵʪʦʛʦ ʧʦʣʴʟʫʶʪʩʷ 

ʬʦʨʤʫʣʦʡ ʢʦʵʬʬʠʮʠʝʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʪʘʣʣʘ:  
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˗̞ ˙˞˝ 
άˑ

ά  
 ᵼ ά  

άˑ

˗̞ ˙˞ ̋
 

 

ʛʜʝ ά  - ʦʨʠʝʥʪʠʨʦʚʦʯʥʘʷ ʤʘʩʩʘ ʠʩʭʦʜʥʦʡ ʟʘʛʦʪʦʚʢʠ;  

   ˗̞ ˙˞ ̋ = 0,75...0,8 ð ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʪʘʣʣʘ ʜʣʷ ʧʦʢʦʚʦʢ ʰʪʘʤ-

ʧʦʚʘʥʥʳʭ ʜʣʷ ʜʝʪʘʣʝʡ ʧʦʜʢʣʘʩʩʘ ʚʘʣʦʚ.  

ʀʟ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʧʦʣʫʯʘʝʤ 

ά  
Ȣ

Ȣ 
ςτȢςυ  ʢʛ. 

 

 
ʈʠʩʫʥʦʢ 5.8 

 

5. ʇʨʠ ʨʘʩʯʝʪʝ ʨʘʟʤʝʨʦʚ ʜʠʘʤʝʪʨʦʚ ʧʦʢʦʚʢʠ ʩ ʜʦʧʫʩʢʘʝʤʳʤʠ ʦʪʢʣʦʥʝʥʠʷʤʠ ʧʦʣʴʟʫʶʪʩʷ ʪʘʙ-

ʣʠʮʘʤʠ ɻʆʉʊ 7505-74. ɺ ʩʣʫʯʘʝ ʧʣʘʤʝʥʥʦʛʦ ʥʘʛʨʝʚʘ ʧʦʢʦʚʢʠ ʧʨʠʧʫʩʢ ʥʘ ʩʪʦʨʦʥʫ ʫʚʝʣʠʯʠʚʘʶʪ ʥʘ 

1 ʤʤ ʚ ʩʚʷʟʠ ʩ ʫʛʘʨʦʤ ʠ ʦʙʝʟʫʛʣʝʨʦʞʠʚʘʥʠʝʤ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ ʤʝʪʘʣʣʘ. ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʜʘʥʳ 

ʚ ʪʘʙʣ. 5.5. 

 

ʊʘʙʣʠʮʘ 5.5  

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ 

ɼʠʘʤʝʪʨ 

ʩʪʫʧʝʥʠ 

ʚʘʣʘ, ʤʤ 

ʐʝʨʦʭʦʚʘ-

ʪʦʩʪʴ 

ʧʦʚʝʨʭʥʦʩʪʠ, 

ʤʢʤ 

ʆʙʱʠʡ ʧʨʠʧʫʩʢ ʥʘ ʜʠʘ-

ʤʝʪʨ 2ʇʆɹʑ, ʤʤ 

 

 

ɼʠʘʤʝʪʨ 

ʩʪʫʧʝʥʠ 

ʥʘ ʧʦ- 

ʢʦʚʢʝ, 

ʤʤ 

ʂʘʪʝʛʦ-

ʨʠʷ 

ʨʘʟʤʝʨʘ 

 

 

ɼʦʧʫʩʢ 

ʨʘʟʤʝʨʘ 

ʧʦʢʦʚʢʠ 

ʰʪʘʤʧʦ-

ʚʘʥʥʦʡ, ʤʤ 

80 Rʘ1,25 2(2,9 + 0,5) = 6,8 86,8 ʅ 
+ 1,3  

- 0,7 

90 Rz 20 2(2,6 + 0,5) = 6,2 96,2 ʅ 
+ 1,3  

- 0,7 

85 Rʘ 2,5 2(2,6 + 0,5) = 6,2 91,2 ʅ 
+ 1,3  

- 0,7 

80 Ra0,63 2(2,9 + 0,5) = 6,8 86.8 ʅ 
+ 1,3  

- 0,7 

60 Ra 1,25 2(2,9 + 0,5) = 6.8 66,8 ʅ 
+ 1,3  

- 0,7 
 

6. ʇʨʠ ʨʘʩʯʝʪʝ ʜʣʠʥ ʩʪʫʧʝʥʝʡ ʠʩʧʦʣʴʟʦʚʘʥʳ ʪʝ ʞʝ ʪʘʙʣʠʮʳ ɻʆʉʊ 7505-74. ʈʝʟʫʣʴʪʘʪʳ ʨʘʩ-

ʯʝʪʘ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 5.6. 

7. ʊʝʭʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ ʧʦʢʦʚʢʝ (ɻʆʉʊ 7505ð74): 

- ʧʦʢʦʚʢʘ ʧʦʚʳʰʝʥʥʦʡ ʪʦʯʥʦʩʪʠ (I ʢʣʘʩʩʘ); 

ʇʨʠʤʝʯʘʥʠʝ. ɼʦʧʫʩʢ ʨʘʟʤʝʨʘ 40 ʤʤ, ʦʪʥʝʩʝʥʥʦʛʦ ʢ ʢʘʪʝʛʦʨʠʠ l, ʫʤʝʥʴʰʝʥ ʚʜʚʦʝ ʚ ʩʚʷʟʠ ʩ 

ʦʜʥʦʩʪʦʨʦʥʥʠʤ ʠʟʥʦʩʦʤ ʰʪʘʤʧʘ. 

-ʜʦʧʫʩʢʘʝʤʦʝ ʩʤʝʱʝʥʠʝ ʧʦ ʨʘʟʲʝʤʫ ʰʪʘʤʧʘ 0,9 ʤʤ; ʜʦʧʫʩʢʘʝʤʳʡ ʟʘʫʩʝʥʝʮ ʧʦ ʧʝʨʠʤʝʪʨʫ 

ʩʨʝʟʘ 1,7 ʤʤ; ʚʥʝʰʥʠʝ ʰʪʘʤʧʦʚʦʯʥʳʝ ʫʢʣʦʥʳ 7Á; ʜʦʧʫʩʢʘʝʤʦʝ ʨʘʜʠʘʣʴʥʦʝ ʙʠʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʝʡ 

Ï91,2 ʠ Ï 66,8 ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʚʝʨʭʥʦʩʪʝʡ Ï 86,8 ʥʝ ʙʦʣʝʝ 1 ʤʤ; ʨʘʜʠʫʩ ʟʘʢʨʫʛʣʝʥʠʷ ʚʥʝʰʥʠʭ ʫʛʣʦʚ 

R = 4 ʤʤ; ʜʦʧʫʩʢʠ ʥʘ ʨʘʜʠʫʩʳ ʟʘʢʨʫʛʣʝʥʠʡ ʧʦʢʦʚʢʠ +2 ʤʤ; ʪʚʝʨʜʦʩʪʴ ʧʦʢʦʚʢʠ ʧʦʩʣʝ ʪʝʨʤʦʦʙʨʘʙʦʪʢʠ 

HRC 21...26; ʧʦʢʦʚʢʫ ʦʯʠʩʪʠʪʴ ʦʪ ʦʢʘʣʠʥʳ. 

ʆʩʪʘʣʴʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ɻʆʉʊ 8479 - 70. 
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ʊʘʙʣʠʮʘ 5.6 

ɼʣʠʥʘ 

ʩʪʫʧʝ- 

ʥʠ, ʤʤ 

ʐʝʨʦʭʦʚʘ-

ʪʦʩʪʴ ʧʦʚʝʨʭ-

ʥʦʩʪʠ 

ʥʘ ʪʦʨʮʘʭ, 

ʤʢʤ 

ʆʙʱʠʡ ʧʨʠʧʫʩʢ ʥʘ ʜʚʝ ʧʦʚʝʨʭ-

ʥʦʩʪʠ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʝ ʩʪʫ-

ʧʝʥʴ ʇʆɹʑ Ñ ʇʆɹʑ   

ɼʣʠʥʘ 

ʩʪʫʧʝʥʠ 

ʥʘ ʧʦ- 

ʢʦʚʢʝ. 

ʤʤ 

ʂʘʪʝ-

ʛʦʨʠʷ 

ʨʘʟ-

ʤʝʨʘ 

ʧʦ-

ʢʦʚʢʠ 

ɼʦʧʫʩʢ  

ʨʘʟʤʝʨʘ 

 ʧʦʢʦʚʢʠ, ʤʤ 

440 Rz 40; Rʘ2,5 (3,1 + 0,5) +(3,1 + 0,5) = 7,2 447,2 D 
+2,0  

- 1,2 

360 Rʘ2,5; Rʘ2,5 (3,1 + 0,5) + (3,1 + 0,5) = 7,2 367,2 D 
+2,0  

- 1,0 

240 Rʘ2,5; Rʘ2,5 (3,1 + 0,5) + (2,9 + 0,5) = 7,0 247 D 
+1,8  

- 1,0 

120 Rʘ2,5; Rʘ2,5 (3,1 + 0,5) + (2,7 + 0,5) = 6,8 126,8 D 
+1,7  

- 0,8 

40 Rʘ2,5; Rz 40  (2,5 + 0,5 ) - (3,1 + 0,5) = 0,6 39,4 l 
+0,7  

- 0,4 
 

8. ʈʘʩʯʝʪ ʤʘʩʩʳ ʧʦʢʦʚʢʠ ʧʨʦʚʦʜʷʪ, ʩʫʤʤʠʨʫʷ ʤʘʩʩʳ ʝʝ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʝʡ: 

 

ά̨ ˡˍ˗˟ ά̨ ˡˍ˗˟ πȢππρϽ ά̃ ˙Ͻὰ 

 

ʛʜʝ ά̃  ̇ð ʤʘʩʩʘ ʧʦʛʦʥʥʦʛʦ ʤʝʪʨʘ ʧʦʢʦʚʢʠ, ʢʛ, ʢʨʫʛʣʦʛʦ ʩʝʯʝʥʠʷ (ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʜʠʘʤʝʪʨʫ ʵʣʝ-

ʤʝʥʪʘʨʥʦʡ ʯʘʩʪʠ ʧʦʢʦʚʢʠ ʩ ʫʯʝʪʦʤ ʧʦʣʦʚʠʥʳ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʧʨʝʜʝʣʴʥʦʛʦ ʦʪʢʣʦʥʝʥʠʷ ʝʛʦ). ɼʘʥ-

ʥʳʝ ʦ ʤʘʩʩʝ ʧʦʛʦʥʥʦʛʦ ʤʝʪʨʘ ʧʨʠʚʝʜʝʥʳ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʩʧʨʘʚʦʯʥʠʢʝ [5];  

    ὰ  ʜʣʠʥʘ ʵʣʝʤʝʥʪʘʨʥʦʡ ʯʘʩʪʠ ʧʦʢʦʚʢʠ, ʤʤ.  

 

ɼʣʷ ʥʘʰʝʛʦ ʧʨʠʤʝʨʘ 

 

ά̨ ˡˍ˗˟πȢππρτφȢυτπφπφπ υφȢψϽρςφȢτ υφȢρϽρςπςχȢφϽψπ ςσ ̋  ̄  

 

9. ʈʘʩʯʝʪ ʢʦʵʬʬʠʮʠʝʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʪʘʣʣʘ ʚʝʜʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ (5.4)  

 

˗̞  ̇  
Íˑ
Į́  ρωȟτςσ πȟψτσ 

ʂʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʤʝʪʘʣʣʘ ʦʢʘʟʘʣʩʷ ʚʳʰʝ ʩʨʝʜʥʝʛʦ (ʩʤ. ʧ. 4). ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 

ʦ ʧʨʘʚʠʣʴʥʦʤ ʧʦʜʭʦʜʝ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʟʘʛʦʪʦʚʢʠ ʩ ʫʯʝʪʦʤ ʚʦʟʤʦʞʥʦʩʪʠ ʵʢʦʥʦʤʠʠ ʤʝʪʘʣʣʘ. 

10. ʉʪʦʠʤʦʩʪʴ ʧʦʢʦʚʦʢ ʫʩʪʘʥʦʚʣʝʥʘ ʧʨʝʡʩʢʫʨʘʥʪʦʤ. ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʩʪʦʠʤʦʩʪʴ 1 ʪʦʥʥʳ ʧʦ-

ʢʦʚʦʢ ʩʦʩʪʘʚʣʷʝʪ 46400 ʪʝʥʛʝ. ɻʦʜʦʚʦʤʫ ʦʙʲʝʤʫ ʚʳʧʫʩʢʘ 4500 ʰʪ. ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʪʦʨʘʷ ʛʨʫʧʧʘ ʩʝ-

ʨʠʡʥʦʩʪʠ (ʜʦʧʣʘʪʳ ʟʘ ʩʝʨʠʡʥʦʩʪʴ ʥʝʪ). ɼʣʷ ʧʨʠʥʷʪʦʡ ʰʪʘʤʧʦʚʢʠ I ʢʣʘʩʩʘ ʪʦʯʥʦʩʪʠ ʜʦʧʣʘʪʘ ʩʦʩʪʘʚ-

ʣʷʝʪ 5%. ɼʦʧʣʘʪʘ ʟʘ ʪʝʨʤʦʦʙʨʘʙʦʪʢʫ ʰʪʘʤʧʦʚʢʠ ʩʦʩʪʘʚʣʷʝʪ 4400 ʪʝʥʛʝ, ʘ ʟʘ ʦʯʠʩʪʢʫ ð 1200 ʪʝʥʛʝ 

ʟʘ ʪʦʥʥʫ. ʉʪʦʠʤʦʩʪʴ ʦʜʥʦʡ ʪʦʥʥʳ ʧʦʢʦʚʦʢ ʩʦʩʪʘʚʠʪ:  

 

ʉ = 46400 Ā 1,05 + 4400 + 1200 = 54320 ʪʝʥʛʝ 

 

ʉʪʦʠʤʦʩʪʴ ʦʜʥʦʡ ʟʘʛʦʪʦʚʢʠ (ʆ) ʩʦʩʪʘʚʠʪ 

 

˞ πȟππρϽ˞Ͻά πȟππρϽυτσςπϽςσ ρςτωȟσφ ̓̆̎̄̆ 

 

11. ʏʝʨʪʝʞ ʧʦʢʦʚʢʠ ʜʦʣʞʝʥ ʩʦʜʝʨʞʘʪʴ ʚʩʝ ʜʘʥʥʳʝ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ, ʢʦʥʪʨʦʣʷ 

ʠ ʧʨʠʝʤʢʠ ʧʦʢʦʚʢʠ, ʠ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʩʪʘʥʜʘʨʪʦʚ ɽʉʂɼ- ɺ ʦʩʥʦʚʥʦʡ 

ʥʘʜʧʠʩʠ ʯʝʨʪʝʞʘ ʧʦʜ ʥʘʠʤʝʥʦʚʘʥʠʝʤ ʜʝʪʘʣʠ ʧʠʰʫʪ çʇʦʢʦʚʢʘ ʰʪʘʤʧʦʚʘʥʥʘʷè. 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʯʝʨʪʝʞʘ ʧʦʢʦʚʢʠ ʠʩʧʦʣʴʟʫʶʪ ʯʝʨʪʝʞ ʜʝʪʘʣʠ ʠʣʠ ʝʛʦ ʢʦʧʠʶ. ʇʦʣʦʞʝʥʠʝ ʟʘ-

ʛʦʪʦʚʢʠ ʥʘ ʯʝʨʪʝʞʝ ʜʦʣʞʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʝʝ ʧʦʣʦʞʝʥʠʶ ʚ ʧʨʦʮʝʩʩʝ ʰʪʘʤʧʦʚʢʠ. ʀʟʦʙʨʘʞʝʥʠʝ 

ʜʝʪʘʣʠ ʥʘ ʵʪʦʤ ʯʝʨʪʝʞʝ ʚʳʧʦʣʥʷʝʪʩʷ ʪʦʥʢʠʤʠ ʣʠʥʠʷʤʠ, ʧʨʠʯʝʤ ʨʝʟʴʙʳ, ʦʪʚʝʨʩʪʠʷ, ʢʘʥʘʚʢʠ, ʚʧʘ-

ʜʠʥʳ, ʚʳʪʦʯʢʠ, ʥʝ ʚʳʧʦʣʥʷʝʤʳʝ ʚ ʧʦʢʦʚʢʝ, ʠʩʢʣʶʯʘʶʪʩʷ ʠʣʠ ʫʧʨʦʱʘʶʪʩʷ. 
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ʇʨʠ ʚʳʯʝʨʯʠʚʘʥʠʠ ʧʦʢʦʚʢʠ ʫʯʠʪʳʚʘʶʪ ʚʩʝ ʧʨʠʧʫʩʢʠ ʥʘ ʤʝʭʘʥʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʠ ʢʫʟʥʝʯ-

ʥʳʝ ʥʘʧʫʩʢʠ (ʰʪʘʤʧʦʚʦʯʥʳʝ ʫʢʣʦʥʳ, ʚʥʫʪʨʝʥʥʠʝ ʨʘʜʠʫʩʳ ʟʘʢʨʫʛʣʝʥʠʡ, ʧʝʨʝʤʳʯʢʠ ʦʪʚʝʨʩʪʠʡ ʠ ʜʨ.) 

ʩ ʫʢʘʟʘʥʠʝʤ ʠʭ ʨʘʟʤʝʨʦʚ. ʇʨʦʩʪʘʥʦʚʢʫ ʨʘʟʤʝʨʦʚ ʧʦʢʦʚʢʠ ʥʫʞʥʦ ʧʨʦʠʟʚʦʜʠʪʴ ʪʦʣʴʢʦ ʦʪ ʙʘʟ, ʧʨʠʥʷ-

ʪʳʭ ʜʣʷ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ (ʨʠʩʫʥʦʢ 5.9). 

 
 

ʈʠʩʫʥʦʢ 5.9 ʏʝʨʪʝʞ ʟʘʛʦʪʦʚʢʠ 

 

12. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʥʝʢʦʪʦʨʳʝ ʚʳʚʦʜʳ. 

ɺʦ-ʧʝʨʚʳʭ, ʦʜʠʥ ʠʟ ʨʝʟʝʨʚʦʚ ʵʢʦʥʦʤʠʠ ʤʝʪʘʣʣʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʚʳʰʝʥʠʠ ʢʣʘʩʩʘ ʪʦʯʥʦʩʪʠ 

ʧʦʢʦʚʢʠ. ʊʘʢ, ʝʩʣʠ ʚ ʨʘʩʩʤʦʪʨʝʥʥʦʤ ʧʨʠʤʝʨʝ ʧʨʠʥʷʪʴ ʥʦʨʤʘʣʴʥʫʶ ʪʦʯʥʦʩʪʴ ʧʦʢʦʚʢʠ (II ʢʣʘʩʩ) ʚʤʝ-

ʩʪʦ ʧʨʠʥʷʪʦʡ ʧʦʚʳʰʝʥʥʦʡ, ʪʦ ʧʨʠʧʫʩʢʠ ʥʘ ʩʪʦʨʦʥʫ ʙʫʜʫʪ ʙʦʣʴʰʝ ʥʘ 0,8 ʤʤ ʠ ʤʘʩʩʘ ʧʦʢʦʚʢʠ ʚ ʵʪʦʤ 

ʩʣʫʯʘʝ ʚʦʟʨʘʩʪʝʪ ʧʨʠʤʝʨʥʦ ʥʘ 1 ʢʛ. ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʵʪʦ ʩʦʩʪʘʚʠʪ ʙʦʣʝʝ 4%. ʇʨʠ ʢʨʫʧʥʦʩʝʨʠʡʥʦʤ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʵʪʦ ʜʘʣʦ ʙʳ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʨʘʩʭʦʜʘ ʤʝʪʘʣʣʘ. 

ɺʦ-ʚʪʦʨʳʭ, ʜʨʫʛʠʤ ʨʝʟʝʨʚʦʤ ʵʢʦʥʦʤʠʠ ʤʝʪʘʣʣʘ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʜʫʢʮʠʦʥʥʦʛʦ 

ʥʘʛʨʝʚʘ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʝʨʝʜ ʰʪʘʤʧʦʚʢʦʡ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʨʘʩʯʝʪʥʳʡ ʧʨʠʧʫʩʢ ʫʤʝʥʴʰʘʝʪʩʷ ʥʘ 

1 ʤʤ. ʕʪʦ ʪʦʞʝ ʤʦʞʝʪ ʜʘʪʴ ʵʢʦʥʦʤʠʶ ʤʝʪʘʣʣʘ ʦʢʦʣʦ 5%. 

ɺ-ʪʨʝʪʴʠʭ, ʦʧʝʨʘʮʠʦʥʥʳʝ ʧʨʠʧʫʩʢʠ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʨʘʩʯʝʪʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʠ 

ʧʨʦʩʫʤʤʠʨʦʚʘʪʴ ʠʭ ʜʣʷ ʢʘʞʜʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʧʦʣʫʯʠʚ ʦʙʱʠʡ ʧʨʠʧʫʩʢ ʥʘ ʤʝʭʘʥʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ. 

ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ ʨʘʩʯʝʪ ʧʦ ʵʪʦʤʫ ʤʝʪʦʜʫ ʜʘʝʪ ʟʘʛʦʪʦʚʢʫ ʤʝʥʴʰʝʡ ʤʘʩʩʳ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʵʪʦʤ ʤʝ-

ʪʦʜʝ ʟʘʣʦʞʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʵʢʦʥʦʤʠʠ ʤʝʪʘʣʣʘ. 

ɺ-ʯʝʪʚʝʨʪʳʭ, ʙʦʣʴʰʠʝ ʨʝʟʝʨʚʳ ʵʢʦʥʦʤʠʠ ʤʝʪʘʣʣʘ ʟʘʣʦʞʝʥʳ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦ-

ʩʪʷʭ ʢʫʟʥʝʯʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʉʣʝʜʫʝʪ ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ ʩʧʦʩʦʙʘʤʠ ʧʦʣʫʯʝʥʠʷ ʟʘʛʦʪʦʚʢʠ, ʬʦʨʤʳ ʠ 

ʨʘʟʤʝʨʳ ʢʦʪʦʨʦʡ ʙʣʠʟʢʠ ʢ ʬʦʨʤʝ ʠ ʨʘʟʤʝʨʘʤ ʜʝʪʘʣʠ, ʷʚʣʷʶʪʩʷ ʧʝʨʠʦʜʠʯʝʩʢʠʡ ʧʨʦʢʘʪ, ʧʦʧʝʨʝʯʥʳʡ 

ʧʨʦʢʘʪ, ʨʦʪʘʮʠʦʥʥʳʡ ʦʙʞʠʤ ʠ ʜʨ. ʅʘʠʣʫʯʰʠʡ ʨʝʟʫʣʴʪʘʪ ʜʘʝʪ ʨʦʪʘʮʠʦʥʥʳʡ ʦʙʞʠʤ. ʄʝʪʦʜ ʧʨʠʤʝ-

ʥʷʝʪʩʷ ʜʣʷ ʧʨʦʢʘʪʘ ʢʘʢ ʚ ʭʦʣʦʜʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʪʘʢ ʠ ʩ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʧʦʜʦʛʨʝʚʦʤ. ʇʦʣʫʯʘʝʤʳʝ 

ʟʘʛʦʪʦʚʢʠ ʠʤʝʶʪ ʤʘʣʳʝ ʧʦʛʨʝʰʥʦʩʪʠ ʨʘʟʤʝʨʦʚ ʧʦ ʜʠʘʤʝʪʨʫ (Ñ0,15...Ñ0,3 ʤʤ) ʠ ʧʦ ʜʣʠʥʝ (Ñ1 ʤʤ), 

ʤʘʣʫʶ ʰʝʨʦʭʦʚʘʪʦʩʪʴ (Rʘ = 0,6 ʤʢʤ), ʚʳʩʦʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʪʘʣʣʘ (0,85...0,95). 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʦʧʝʨʘʮʠʠ ʦʙʞʘʪʠʷ ʧʨʠʤʝʨʥʦ 50... 100 ʰʪ/ʯ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʘʢʠʭ ʟʘʛʦʪʦ-

ʚʦʢ ʦʪʧʘʜʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʯʝʨʥʦʚʦʡ ʠ ʧʦʣʫʯʠʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʠ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʨʝʟʢʦ ʫʤʝʥʴʰʘ-

ʶʪʩʷ ʦʙʱʠʝ ʧʨʠʧʫʩʢʠ ʥʘ ʤʝʭʘʥʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ. ʋ ʪʘʢʠʭ ʟʘʛʦʪʦʚʦʢ ʥʝʪ ʟʘʫʩʝʥʮʘ ʧʦ ʧʝʨʠʤʝʪʨʫ 

ʩʨʝʟʘ, ʥʝʪ ʙʦʣʴʰʠʭ ʫʢʣʦʥʦʚ ʥʘ ʪʦʨʮʘʭ ʠ ʧʦʵʪʦʤʫ ʤʝʭʘʥʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʦʩʫʱʝʩʪʚʠʪʴ ʟʥʘʯʠʪʝʣʴʥʦ 

ʧʨʦʱʝ. ɺʩʝ ʵʪʦ ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘʞʝʪʩʷ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʵʢʦʥʦʤʠʯʥʦʩʪʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʝ-

ʪʘʣʝʡ. 

 

ɿʘʜʘʯʘ 5.3 

ʉʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʠʩʭʦʜʥʫʶ ʟʘʛʦʪʦʚʢʫ ð ʧʦʢʦʚʢʫ, ʰʪʘʤʧʦʚʘʥʥʫʶ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʩʪʫʧʝʥ-

ʯʘʪʦʛʦ ʚʘʣʘ ʧʦ ʚʘʨʠʘʥʪʘʤ, ʧʨʠʚʝʜʝʥʥʳʤ ʥʘ ʨʠʩʫʥʢʝ 5.4 ʠ ʚ ʪʘʙʣʠʮʝ 5.1. 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ: ʄʘʪʝʨʠʘʣ ʚʘʣʘ - ʩʪʘʣʴ 40 X. ʊʚʝʨʜʦʩʪʴ ʧʦʩʣʝ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ 

(ʫʣʫʯʰʝʥʠʷ) HRC 24...29. ʊʠʧ ʧʨʦʠʟʚʦʜʩʪʚʘ ð ʢʨʫʧʥʦʩʝʨʠʡʥʦʝ. 

6   ʊɽʍʅʆʃʆɻʀʏʅʆʉʊʔ ʂʆʅʉʊʈʋʂʎʀʀ 
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ʋʩʧʝʰʥʦʝ ʨʝʰʝʥʠʝ ʟʘʜʘʯ, ʢʦʪʦʨʳʝ ʩʪʦʷʪ ʠ ʙʫʜʫʪ ʚ ʜʘʣʴʥʝʡʰʝʤ ʩʪʦʷʪʴ ʧʝʨʝʜ ʤʘʰʠʥʦʩʪʨʦʝ-

ʥʠʝʤ, ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʠ ʩʦʟʜʘʥʠʠ ʥʦʚʳʭ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʜʝʡʩʪʚʫʶʱʠʭ ʤʘʰʠʥ ʩ ʮʝʣʴʶ 

ʜʦʩʪʠʞʝʥʠʷ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʩʦʢʨʘʱʝʥʠʠ ʠʭ 

ʤʘʩʩʳ, ʛʘʙʘʨʠʪʦʚ ʠ ʩʪʦʠʤʦʩʪʠ, ʧʦʚʳʰʝʥʠʠ ʜʦʣʛʦʚʝʯʥʦʩʪʠ, ʧʨʦʩʪʦʪʝ ʫʭʦʜʘ ʠ ʥʘʜʝʞʥʦʩʪʠ ʚ ʨʘʙʦʪʝ. 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʚ ʩʘʤʦʤ ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ ʥʝʦʙʭʦʜʠʤʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʠʟʜʝʣʠʡ, ʫʣʫʯʰʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʩʝʭ ʩʨʝʜʩʪʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʩʥʘʱʝʥʠʷ, ʚʥʝʜ-

ʨʷʪʴ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʛʨʝʩʩʠʚʥʳʝ ʤʝʪʦʜʳ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʆʜʥʠʤ ʠʟ ʵʬʬʝʢʪʠʚʥʳʭ ʧʫʪʝʡ ʨʝʰʝʥʠʷ ʵʪʠʭ ʟʘʜʘʯ ʷʚʣʷʝʪʩʷ ʚʥʝʜʨʝʥʠʝ ʧʨʠʥʮʠʧʦʚ ʪʝʭʥʦʣʦ-

ʛʠʯʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʡ. ʇʦʜ ʵʪʠʤ ʪʝʨʤʠʥʦʤ ʧʦʥʠʤʘʶʪ ʪʘʢʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʧʨʠ ʩʦʙʣʶʜʝ-

ʥʠʠ ʚʩʝʭ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʢʘʯʝʩʪʚ ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʠʥʠʤʘʣʴʥʳʝ ʪʨʫʜʦʝʤʢʦʩʪʴ ʠʟʛʦʪʦʚʣʝʥʠʷ, ʤʘʪʝ-

ʨʠʘʣʦʝʤʢʦʩʪʴ ʠ ʩʝʙʝʩʪʦʠʤʦʩʪʴ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴ ʙʳʩʪʨʦʛʦ ʦʩʚʦʝʥʠʷ ʚʳʧʫʩʢʘ ʠʟʜʝʣʠʡ ʚ ʟʘʜʘʥ-

ʥʦʤ ʦʙʲʝʤʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʦʙʨʘʙʦʪʢʠ ʠ ʩʙʦʨʢʠ. 

ʊʝʭʥʦʣʦʛʠʯʥʦʩʪʴ ð ʚʘʞʥʝʡʰʘʷ ʪʝʭʥʠʯʝʩʢʘʷ ʦʩʥʦʚʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʥ-

ʩʪʨʫʢʪʦʨʩʢʠʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʟʝʨʚʦʚ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯ ʧʦ ʧʦʚʳʰʝʥʠʶ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠ-

ʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠ ʢʘʯʝʩʪʚʘ ʠʟʜʝʣʠʡ. ʈʘʙʦʪʘ ʧʦ ʫʣʫʯʰʝʥʠʶ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ 

ʜʦʣʞʥʘ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʥʘ ʚʩʝʭ ʩʪʘʜʠʷʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʦʩʚʦʝʥʠʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʚʳʧʫʩʢʘʝʤʳʭ 

ʠʟʜʝʣʠʡ. 

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʘʙʦʪ, ʩʚʷʟʘʥʥʳʭ ʩ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʴʶ, ʩʣʝʜʫʝʪ ʨʫʢʦʚʦʜʩʪʚʦʚʘʪʴʩʷ ʛʨʫʧʧʦʡ 

ʩʪʘʥʜʘʨʪʦʚ, ʚʭʦʜʷʱʠʭ ʚ ɽʜʠʥʫʶ ʩʠʩʪʝʤʫ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ (ɽʉʊʇʇ), ʘ 

ʠʤʝʥʥʦ ɻʆʉʊ 14.201-83... 14.204-73, ʘ ʪʘʢʞʝ ɻʆʉʊ 2.121-73 çʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ ʚ ʢʦʥ-

ʩʪʨʫʢʪʦʨʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠè. 

ʊʝʭʥʦʣʦʛʠʯʥʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʠ ʜʝʪʘʣʝʡ ʦʙʫʩʣʦʚʣʠʚʘʝʪʩʷ: ʘ) ʨʘʮʠʦʥʘʣʴʥʳʤ ʚʳʙʦʨʦʤ ʠʩʭʦʜ-

ʥʳʭ ʟʘʛʦʪʦʚʦʢ ʠ ʤʘʪʝʨʠʘʣʦʚ; ʙ) ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʴʶ ʬʦʨʤʳ ʜʝʪʘʣʠ; ʚ) ʨʘʮʠʦʥʘʣʴʥʦʡ ʧʨʦʩʪʘʥʦʚʢʦʡ 

ʨʘʟʤʝʨʦʚ; ʛ) ʥʘʟʥʘʯʝʥʠʝʤ ʦʧʪʠʤʘʣʴʥʦʡ ʪʦʯʥʦʩʪʠ ʨʘʟʤʝʨʦʚ, ʬʦʨʤʳ ʠ ʚʟʘʠʤʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʦ-

ʚʝʨʭʥʦʩʪʝʡ, ʧʘʨʘʤʝʪʨʦʚ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ. 

ʊʝʭʥʦʣʦʛʠʯʥʦʩʪʴ ʜʝʪʘʣʠ ʟʘʚʠʩʠʪ ʦʪ ʪʠʧʘ ʧʨʦʠʟʚʦʜʩʪʚʘ; ʚʳʙʨʘʥʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦ-

ʮʝʩʩʘ, ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʦʩʥʘʩʪʢʠ; ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʘ ʪʘʢʞʝ ʦʪ ʫʩʣʦʚʠʡ ʨʘʙʦʪʳ ʜʝʪʘʣʠ ʠ 

ʩʙʦʨʦʯʥʦʡ ʝʜʠʥʠʮʳ ʚ ʠʟʜʝʣʠʠ ʠ ʫʩʣʦʚʠʡ ʨʝʤʦʥʪʘ. 

ʇʨʠʟʥʘʢʘʤʠ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ ʜʝʪʘʣʠ, ʥʘʧʨʠʤʝʨ, ʧʦʜʢʣʘʩʩʘ ʚʘʣʦʚ ʷʚʣʷʶʪʩʷ 

ʥʘʣʠʯʠʝ ʫ ʩʪʫʧʝʥʯʘʪʳʭ ʚʘʣʦʚ ʥʝʙʦʣʴʰʠʭ ʧʝʨʝʧʘʜʦʚ ʜʠʘʤʝʪʨʦʚ ʩʪʫʧʝʥʝʡ, ʨʘʩʧʦʣʦʞʝʥʠʝ ʩʪʫʧʝʥʯʘ-

ʪʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʩ ʫʙʳʚʘʥʠʝʤ ʜʠʘʤʝʪʨʘ ʦʪ ʩʝʨʝʜʠʥʳ ʠʣʠ ʦʪ ʦʜʥʦʛʦ ʠʟ ʢʦʥʮʦʚ, ʜʦʩʪʫʧʥʦʩʪʴ ʚʩʝʭ 

ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʜʣʷ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ, ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʠʪʴ ʜʣʷ ʠʟʛʦʪʦʚ-

ʣʝʥʠʷ ʜʝʪʘʣʠ ʠʩʭʦʜʥʫʶ ʟʘʛʦʪʦʚʢʫ ʧʨʦʛʨʝʩʩʠʚʥʦʛʦ ʚʠʜʘ, ʢʦʪʦʨʘʷ ʧʦ ʬʦʨʤʝ ʠ ʨʘʟʤʝʨʘʤ ʙʣʠʟʢʘ ʢ 

ʬʦʨʤʝ ʠ ʨʘʟʤʝʨʘʤ ʛʦʪʦʚʦʡ ʜʝʪʘʣʠ, ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʷʪʴ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ 

ʤʝʪʦʜʳ. 

 

ʋʣʫʯʰʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ ʠʩʭʦʜʥʦʡ ʟʘʛʦʪʦʚʢʠ 

 

ʇʨʠʤʝʨ 6.1 

ɺʳʧʦʣʥʝʥʦ ʜʚʘ ʚʘʨʠʘʥʪʘ ʢʦʥʩʪʨʫʢʮʠʠ ʠʩʭʦʜʥʦʡ ʟʘʛʦʪʦʚʢʠ, ʧʦʣʫʯʝʥʥʳʭ ʣʠʪʴʝʤ, ʜʣʷ ʠʟʛʦʪʦʚ-

ʣʝʥʠʷ ʢʦʨʧʫʩʘ ʦʧʦʨʳ (ʨʠʩʫʥʦʢ 6.1, ʘ, ʙ). 

ʊʨʝʙʫʝʪʩʷ ʫʩʪʘʥʦʚʠʪʴ, ʢʘʢʦʡ ʠʟ ʚʘʨʠʘʥʪʦʚ ʠʤʝʝʪ ʙʦʣʝʝ ʪʝʭʥʦʣʦʛʠʯʥʦʝ ʢʦʥʩʪʨʫʢʪʠʚʥʦʝ 

ʦʬʦʨʤʣʝʥʠʝ ʠʩʭʦʜʥʦʡ ʟʘʛʦʪʦʚʢʠ. 

ʈʝʰʝʥʠʝ.  

ʂʦʨʧʫʩ (ʨʠʩʫʥʦʢ 6.1, ʘ) ʠʤʝʝʪ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʪʨʫʙʯʘʪʫʶ ʧʦʣʦʩʪʴ. ɼʣʷ ʦʙʨʘʟʦʚʘʥʠʷ ʝʝ ʚ ʣʠ-

ʪʝʡʥʦʡ ʬʦʨʤʝ ʧʨʠʜʝʪʩʷ ʧʨʠʤʝʥʷʪʴ ʢʦʥʩʦʣʴʥʳʡ ʩʪʝʨʞʝʥʴ, ʘ ʵʪʦ ʙʫʜʝʪ ʫʩʣʦʞʥʷʪʴ ʠ ʫʜʦʨʦʞʘʪʴ ʠʟʛʦ-

ʪʦʚʣʝʥʠʝ ʦʪʣʠʚʢʠ. ɻʣʘʜʢʦʝ ʦʪʚʝʨʩʪʠʝ ʟʥʘʯʠʪʝʣʴʥʦʡ ʜʣʠʥʳ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʫʩʣʦʞʥʠʪ ʤʝʭʘʥʠʯʝʩʢʫʶ 

ʦʙʨʘʙʦʪʢʫ. 

ʂʦʨʧʫʩ (ʨʠʩʫʥʦʢ 6.1, ʙ) ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʠʤʝʝʪ ʢʨʝʩʪʦʚʠʜʥʦʝ ʩʝʯʝʥʠʝ, ʦʙʣʘʜʘʶʱʝʝ ʚʳʩʦʢʦʡ 

ʧʨʦʯʥʦʩʪʴʶ ʠ ʞʝʩʪʢʦʩʪʴʶ ʠ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʦʪʣʠʚʢʠ ʥʝ ʥʫʞʝʥ ʩʪʝʨʞʝʥʴ. ʕʪʦ   ʟʥʘʯʠʪʝʣʴʥʦ ʦʙ-

ʣʝʛʯʘʝʪ ʠʟʛʦʪʦʚʣʝʥʠʝ ʬʦʨʤ ʜʣʷ ʣʠʪʴʷ. ʆʪʣʠʚʢʘ ʩʠʤʤʝʪʨʠʯʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ 

ʠ ʣʝʛʢʦ ʙʫʜʝʪ ʬʦʨʤʦʚʘʪʴʩʷ ʚ ʜʚʫʭ ʦʧʦʢʘʭ. ʆʪʚʝʨʩʪʠʝ ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʠʤʝʝʪ ʚʳʝʤʢʫ ʠ ʧʦʵʪʦʤʫ ʜʣʠʥʘ 
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ʧʦʚʝʨʭʥʦʩʪʠ ʦʪʚʝʨʩʪʠʷ, ʧʦʜʣʝʞʘʱʘʷ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ, ʩʦʢʨʘʪʠʣʘʩʴ, ʘ ʵʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʟʥʘʯʠʪʝʣʴʥʦ ʦʙʣʝʛʯʘʝʪ ʠ ʫʜʝʰʝʚʣʷʝʪ ʤʝʭʘʥʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ. 

 
 

ʈʠʩʫʥʦʢ 6.1   

 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʠʟʣʦʞʝʥʥʳʭ ʩʦʦʙʨʘʞʝʥʠʡ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʟʘʢʣʶʯʝʥʠʝ, ʯʪʦ ʚʪʦʨʦʡ ʚʘʨʠʘʥʪ ʙʦ-

ʣʝʝ ʪʝʭʥʦʣʦʛʠʯʝʥ. 

 

ɿʘʜʘʯʘ 6.1 

ʇʨʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʠ ʠʩʭʦʜʥʦʡ ʟʘʛʦʪʦʚʢʠ ʠʣʠ ʝʝ ʵʣʝʤʝʥʪʦʚ ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʳ ʜʚʝ ʢʦʥʩʪʨʫʢ-

ʮʠʠ (ʚʘʨʠʘʥʪʳ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 6.1, ʥʘ ʨʠʩʫʥʢʝ 6.2). ʊʨʝʙʫʝʪʩʷ ʠʟʣʦʞʠʪʴ ʩʦʦʙʨʘʞʝʥʠʷ ʧʦ 

ʦʮʝʥʢʝ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ ʢʘʞʜʦʛʦ ʠʟ ʚʘʨʠʘʥʪʦʚ ʠʩʭʦʜʥʦʡ ʟʘʛʦʪʦʚʢʠ ʠ ʫʩʪʘʥʦʚʠʪʴ ʙʦʣʝʝ 

ʪʝʭʥʦʣʦʛʠʯʥʳʡ. 

 

 
 

ʈʠʩʫʥʦʢ 6.2 ɺʘʨʠʘʥʪʳ ʟʘʜʘʥʠʡ ʢ ʟʘʜʘʯʝ 6.1 

 

ʊʘʙʣʠʮʘ 6.1 ɺʘʨʠʘʥʪʳ ʟʘʜʘʥʠʡ ʢ ʟʘʜʘʯʝ 6.1 

 

ˉ ʚʘʨʠʘʥʪʘ ʅʘʠʤʝʥʦʚʘʥʠʝ ʜʝʪʘʣʠ ɺʠʜ ʟʘʛʦʪʦʚʢʠ 

1, 6 ʂʦʣʝʩʦ ʟʫʙʯʘʪʦʝ ʇʦʢʦʚʢʘ ʰʪʘʤʧʦʚʘʥʥʘʷ 

2, 7 ʈʳʯʘʛ ʊʦ ʞʝ 

3, 8 ʂʨʳʰʢʘ ʆʪʣʠʚʢʘ 

4, 9 ɻʦʨʣʦʚʠʥʘ ʢʦʨʧʫʩʘ ʉʚʘʨʥʘʷ 

5, 10 ʂʦʨʧʫʩ ʢʨʫʛʣʳʡ 
ʆʪʣʠʚʢʘ 

Å 

 

ʋʣʫʯʰʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ ʜʝʪʘʣʝʡ ʠ ʠʭ ʵʣʝʤʝʥʪʦʚ 
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ʇʨʠʤʝʨ 6.2 

ʉ ʮʝʣʴʶ ʧʦʚʳʩʠʪʴ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʝʜʣʦ-

ʞʝʥʦ ʜʚʘ ʚʘʨʠʘʥʪʘ ʚʳʧʦʣʥʝʥʠʷ ʫ ʜʝʪʘʣʠ ʵʣʝʤʝʥʪʦʚ ʚ ʢʦʥʩʪʨʫʢʮʠʠ ʢʦʨʧʫʩʘ, ʠʟʛʦʪʦʚʣʷʝʤʦʛʦ ʠʟ ʦʪ-

ʣʠʚʦʢ (ʨʠʩʫʥʦʢ 6.3, ʘ, ʙ).ʊʨʝʙʫʝʪʩʷ ʦʮʝʥʠʪʴ ʠʭ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʴ. 

 

ʘ)    ʙ)  

 

ʈʠʩʫʥʦʢ 6.3 

 

ʈʝʰʝʥʠʝ.  

ɹʦʙʳʰʢʠ ʠ ʧʣʘʪʠʢʠ ʥʘ ʢʦʨʧʫʩʝ ʜʝʪʘʣʠ (ʨʠʩʫʥʦʢ 6.3, ʘ) ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ, ʠ 

ʦʙʨʘʙʦʪʢʫ ʢʘʞʜʦʡ ʙʦʙʳʰʢʠ ʧʨʠʭʦʜʠʪʩʷ ʚʝʩʪʠ ʧʦ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʥʘʣʘʜʢʝ. ʅʝʜʦʩʪʘʪʦʯʥʘʷ ʞʝʩʪ-

ʢʦʩʪʴ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʜʝʪʘʣʠ ʥʝ ʧʦʟʚʦʣʷʝʪ ʧʨʠʤʝʥʠʪʴ ʤʝʪʦʜʳ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ. 

ɺ ʢʦʥʩʪʨʫʢʮʠʠ ʥʘ ʨʠʩ. 6.3,6 ʚʩʝ ʦʙʨʘʙʘʪʳʚʘʝʤʳʝ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʦʜʥʦʡ ʧʣʦʩʢʦ-

ʩʪʠ ʠ ʧʦʵʪʦʤʫ ʤʦʛʫʪ ʦʙʨʘʙʘʪʳʚʘʪʴʩʷ ʚ ʦʜʥʦʤ ʫʩʪʘʥʦʚʝ, ʥʘʧʨʠʤʝʨ, ʥʘ ʚʝʨʪʠʢʘʣʴʥʦ-ʬʨʝʟʝʨʥʦʤ ʠʣʠ 

ʧʨʦʜʦʣʴʥʦ ʬʨʝʟʝʨʥʦʤ ʩʪʘʥʢʝ. 

ɼʦʙʘʚʣʝʥʠʝ ʥʘ ʚʥʫʪʨʝʥʥʝʡ ʩʪʦʨʦʥʝ ʜʝʪʘʣʠ ʨʝʙʨʘ ʫʚʝʣʠʯʠʚʘʶʪ ʞʝʩʪʢʦʩʪʴ ʢʦʨʧʫʩʘ. ʇʨʠ ʦʙʨʘ-

ʙʦʪʢʝ ʵʪʦ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʫʤʝʥʴʰʝʥʠʶ ʜʝʬʦʨʤʘʮʠʠ ʟʘʛʦʪʦʚʢʠ ʦʪ ʩʠʣ ʨʝʟʘʥʴʷ ʠ ʟʘʢʨʝʧʣʝʥʠʷ ʠ 

ʧʦʟʚʦʣʠʪ ʚʝʩʪʠ ʦʙʨʘʙʦʪʢʫ ʩ ʚʳʩʦʢʠʤʠ ʨʝʞʠʤʘʤʠ ʨʝʟʘʥʠʷ ʠʣʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʝʩʢʦʣʴʢʠʤʠ ʠʥʩʪʨʫ-

ʤʝʥʪʘʤʠ. ʇʨʠ ʵʪʦʤ ʧʦʚʳʩʠʪʩʷ ʪʦʯʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʦʙʨʘʙʦʪʘʥʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ. 

ʋʨʦʚʝʥʴ ʠʤʝʶʱʠʭʩʷ ʫ ʜʝʪʘʣʠ ʥʝʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʧʣʘʪʠʢʦʚ, ʥʘʭʦʜʠʪʩʷ ʥʠʞʝ ʦʙʨʘʙʦʪʘʥʥʳʭ 

ʧʣʦʩʢʦʩʪʝʡ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʙʦʣʝʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦ ʚʝʩʪʠ ʦʙʨʘʙʦʪʢʫ çʥʘ ʧʨʦʭʦʜè. 

 

ɿʘʜʘʯʘ 6.2 

ʆʜʠʥ ʠ ʪʦʪ ʞʝ ʵʣʝʤʝʥʪ ʢʦʥʩʪʨʫʢʮʠʠ ʜʝʪʘʣʠ ʤʘʰʠʥʳ ʤʦʞʝʪ ʙʳʪʴ ʢʦʥʩʪʨʫʢʪʠʚʥʦ ʨʝʰʝʥ ʨʘʟ-

ʣʠʯʥʦ. ʕʪʠ ʨʝʰʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʜʚʫʤʷ ʵʩʢʠʟʘʤʠ (ʚʘʨʠʘʥʪʳ ʥʘ ʨʠʩʫʥʦʢ 6.4). ʊʨʝʙʫʝʪʩʷ ʧʨʦʚʝʩʪʠ 

ʘʥʘʣʠʟ ʩʨʘʚʥʠʚʘʝʤʳʭ ʵʩʢʠʟʦʚ ʢʦʥʩʪʨʫʢʮʠʡ ʥʘ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʴ ʠ ʦʙʦʩʥʦʚʘʪʴ ʚʳʙʦʨ ʵʣʝʤʝʥʪʘ ʢʦʥ-

ʩʪʨʫʢʮʠʠ ʜʝʪʘʣʠ. 

 
 

ʈʠʩʫʥʦʢ 6.4 ɺʘʨʠʘʥʪʳ ʟʘʜʘʥʠʡ ʜʣʷ ʟʘʜʘʯʠ 6.2 
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ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ 

ʢʦʥʩʪʨʫʢʮʠʠ ʜʝʪʘʣʠ 

 

ʇʨʠʤʝʨ 6.3 

ʂʦʨʧʫʩ ʤʘʩʩʦʡ ʪʘ = 2 ʢʛ (ʩʤ. ʨʠʩʫʥʦʢ 5.5) ʠʟʛʦʪʦʚʣʷʝʪʩʷ ʠʟ ʯʫʛʫʥʘ ʤʘʨʢʠ ʉʏ 20 ɻʆʉʊ 1412ð

79.  

ʄʝʪʦʜ ʧʦʣʫʯʝʥʠʷ ʠʩʭʦʜʥʦʡ ʟʘʛʦʪʦʚʢʠ ð ʣʠʪʴʝ ʚ ʟʝʤʣʷʥʫʶ ʬʦʨʤʫ, ʧʦ I ʢʣʘʩʩʫ ʪʦʯʥʦʩʪʠ 

(ɻʆʉʊ 1855-55); ʤʘʩʩʘ ʟʘʛʦʪʦʚʢʠ mʆ = 2,62 ʢʛ. 

ʊʨʫʜʦʝʤʢʦʩʪʴ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʜʝʪʘʣʠ ʊʠ = 45 ʤʠʥ ʧʨʠ ʙʘʟʦʚʦʡ ʪʨʫʜʦʝʤʢʦʩʪʠ (ʘʥʘ-

ʣʦʛʘ) ʊʙʠ = 58 ʤʠʥ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʜʝʪʘʣʠ ʉʪ = 420 ʪʝʥʛʝ ʧʨʠ ʙʘʟʦʚʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʝʙʝ-

ʩʪʦʠʤʦʩʪʠ ʘʥʘʣʦʛʘ ʉʙʪ = 490 ʪʝʥʛʝ. 

ɼʘʥʥʳʝ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʛʦ ʘʥʘʣʠʟʘ ʜʝʪʘʣʠ ʧʦ ʧʦʚʝʨʭʥʦʩʪʷʤ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʘ 6.2. 

ʊʨʝʙʫʝʪʩʷ ʦʧʨʝʜʝʣʠʪʴ ʧʦʢʘʟʘʪʝʣʠ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ ʜʝʪʘʣʠ. 

 

ʈʝʰʝʥʠʝ.  

1. ʂ ʦʩʥʦʚʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ ʦʪʥʦʩʷʪʩʷ: 

- ʘʙʩʦʣʶʪʥʳʡ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ð ʪʨʫʜʦʝʤʢʦʩʪʴ ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʝʪʘʣʠ ʊʠ 

= 45 ʤʠʥ; ʫʨʦʚʝʥʴ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ ʧʦ ʪʨʫʜʦʝʤʢʦʩʪʠ ʠʟʛʦʪʦʚʣʝʥʠʷ: 

 

ʂʋʊ  = ʊʀ / ʊɹʀ = 45 / 58 = 0,775. 

 

ɼʝʪʘʣʴ ʧʦ ʵʪʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʪʝʭʥʦʣʦʛʠʯʥʘ, ʪʘʢ ʢʘʢ ʪʨʫʜʦʝʤʢʦʩʪʴ ʝʝ ʩʨʘʚʥʠʪʝʣʴʥʦ ʩ ʙʘʟʦʚʳʤ 

ʘʥʘʣʦʛʦʤ ʥʠʞʝ ʥʘ 22,5%; 

ʊʘʙʣʠʮʘ 6.2 

 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ 
ʂʦʣʠʯʝʩʪʚʦ 

ʧʦʚʝʨʭʥʦʩʪʝʡ  

ʂʦʣʠʯʝʩʪʚʦ 

ʫʥʠʬʠʮʠʨʦ-

ʚʘʥʥʳʭ ʵʣʝ-

ʤʝʥʪʦʚ 

ʂʚʘʣʠʪʝʪ 

ʪʦʯʥʦʩʪʠ 

ʇʘʨʘʤʝʪʨ 

ʰʝʨʦʭʦʚʘʪʦ-

ʩʪʠ,  

ʤʢʤ 

ʆʪʚʝʨʩʪʠʝ ʛʣʘʚʥʦʝ 1 1 7 0,32 

ʊʦʨʝʮ ʬʣʘʥʮʘ 2 ð 12 1,25 

ʌʘʩʢʘ 2 2 12 20 

ʈʝʟʴʙʦʚʦʝ    ʦʪʚʝʨʩʪʠʝ 8 8 9 20 

ɺʝʨʭ ʦʩʥʦʚʘʥʠʷ 2 ð 12 5 

ʆʪʚʝʨʩʪʠʷ    ʦʩʥʦʚʘʥʠʷ 4 4 12 40 

ʅʠʟ ʦʩʥʦʚʘʥʠʷ 1 ð 12 2,5 

ʀʪʦʛʦ Qʕ = 20 Qʋʕ = 15   

 

- ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʜʝʪʘʣʠ ʉʪ = 420 ʨʫʙ.; ʫʨʦʚʝʥʴ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ ʢʦʥʩʪʨʫʢ-

ʮʠʠ ʧʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʝʙʝʩʪʦʠʤʦʩʪʠ 

 

ʂʋʉ  = ʉʊ / ʉɹʊ = 420 / 490 = 0,857 

 

ɼʝʪʘʣʴ ʪʝʭʥʦʣʦʛʠʯʥʘ, ʪʘʢ ʢʘʢ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʝʝ ʩʨʘʚʥʠʪʝʣʴʥʦ ʩ ʙʘʟʦʚʳʤ ʘʥʘʣʦʛʦʤ ʩʥʠʟʠʣʘʩʴ 

ʥʘ 14,3%. 

2. ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ: 

- ʢʦʵʬʬʠʮʠʝʥʪ ʫʥʠʬʠʢʘʮʠʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʜʝʪʘʣʠ 

 

ʂʋʕ = Qʋʕ / Qʕ = 15/20=0,75. 
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ʇʦ ʵʪʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʜʝʪʘʣʴ ʪʝʭʥʦʣʦʛʠʯʥʘ, ʪʘʢ ʢʘʢ ʂʋʕ >0,6. 

- ʤʘʩʩʘ ʜʝʪʘʣʠ mɼ = 2 ʢʛ; 

- ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʪʝʨʠʘʣʘ 

 

ʂʀʄ = mɼ/m0 = 2/2,62 = 0,76. 

 

ɼʣʷ ʠʩʭʦʜʥʦʡ ʟʘʛʦʪʦʚʢʠ ʵʪʦʛʦ ʪʠʧʘ ʪʘʢʦʡ ʧʦʢʘʟʘʪʝʣʴ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴ-

ʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʘʪʝʨʠʘʣʘ; 

- ʢʦʵʬʬʠʮʠʝʥʪ ʪʦʯʥʦʩʪʠ ʦʙʨʘʙʦʪʢʠ 

˗̠ ˟ ρ
ρ

ˍ˞ ˝
 

 

ʛʜʝ ɸʉʈ - ʩʨʝʜʥʠʡ ʢʚʘʣʠʪʝʪ ʪʦʯʥʦʩʪʠ. 

 

ɸʉʈ = (n1 + 2n2 + 3n3 + é + 19n19)/Ɇni 

 

ɺ ʵʪʦʡ ʬʦʨʤʫʣʝ ni - ʯʠʩʣʦ ʧʦʚʝʨʭʥʦʩʪʝʡ ʜʝʪʘʣʠ ʪʦʯʥʦʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦ 1... 19-ʤʫ ʢʚʘ-

ʣʠʪʝʪʘʤ.  

 

ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ 

ɸʉʈ = (7Ā1 + 9Ā8 + 12Ā5 + 14Ā6)/20=11,15 

  

˗̠ ˟ ρ
ρ

ρρȟρυ
πȟωρ 

 

ʊʘʢ ʢʘʢ ʂʂʊ > 0,8, ʪʦ ʜʝʪʘʣʴ ʧʦ ʵʪʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʷʚʣʷʝʪʩʷ ʪʝʭʥʦʣʦʛʠʯʥʦʡ. 

 

- ʢʦʵʬʬʠʮʠʝʥʪ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ: 

 

˗˥
ρ

ˎ˞ ˝
 

 

ʛʜʝ ɹʉʈ ð ʩʨʝʜʥʷʷ ʰʝʨʦʭʦʚʘʪʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ, ʦʧʨʝʜʝʣʷʝʤʘʷ ʚ ʟʥʘʯʝʥʠʷʭ ʧʘʨʘʤʝʪʨʘ Rʘ, ʤʢʤ. 

 

ɹʉʈ = (0,01n1 + 0,02n2 + é40n13 + 14n14) /Ɇni 

 

ɺ ʵʪʦʡ ʬʦʨʤʫʣʝ n1, n2, én13, n14 - ʢʦʣʠʯʝʩʪʚʦ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʠʤʝʶʱʠʭ ʰʝʨʦʭʦʚʘʪʦʩʪʴ, ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʫʶ ʜʘʥʥʦʤʫ ʯʠʩʣʦʚʦʤʫ ʟʥʘʯʝʥʠʶ ʧʘʨʘʤʝʪʨʘ Ra.  

ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ 

 

ɹʉʈ = (0,02Ā1 + 1,25Ā2 + 2,5Ā1 + 5Ā2 + 20Ā10 + 40Ā4)/20 = 18,77 ʤʢʤ 

 

ʂʐ = 1/18,77 = 0,05   

 

ʇʦʩʢʦʣʴʢʫ ʂʐ < 0,32, ʧʦɻʪʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʜʝʪʘʣʴ ʪʝʭʥʦʣʦʛʠʯʥʘ. 

 

ɿʘʜʘʯʘ 6.3 

ʆ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʜʝʪʘʣʠ, ʝʝ ʠʩʭʦʜʥʦʡ ʟʘʛʦʪʦʚʢʝ ʠ ʦ ʝʝ ʙʘʟʦʚʦʤ ʘʥʘʣʦʛʝ ʠʣʠ ʧʨʦʪʦʪʠʧʝ ʠʟ-

ʚʝʩʪʥʳ ʦʩʥʦʚʥʳʝ ʜʘʥʥʳʝ, ʧʨʠʚʝʜʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 6.3 ʜʣʷ ʜʝʩʷʪʠ ʚʘʨʠʘʥʪʦʚ. 

ʊʨʝʙʫʝʪʩʷ ʦʧʨʝʜʝʣʠʪʴ ʧʦʢʘʟʘʪʝʣʠ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ ʜʝʪʘʣʠ. 
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ʊʘʙʣʠʮʘ 6.3 

ˉ  

ʚʘʨʠʘʥʪʘ 

ʂʦʣʠʯʝʩʪʚʦ 

ʧʦʚʝʨʭʥʦ-

ʩʪʝʡ 

ʜʝʪʘʣʠ 

 

ʂʦʣʠʯʝ-

ʩʪʚʦ 

ʫʥʠʬʠ-

ʮʠʨʦ-

ʚʘʥʥʳʭ 

ʵʣʝʤʝʥ-

ʪʦʚ 

 

ʄʘʩʩʘ, ʢʛ 
ʊʨʫʜʦʝʤʢʦʩʪʴ, 

ʤʠʥ 

ʉʝʙʝʩʪʦʠʤʦʩʪʴ, 

ʨʫʙ. ʉʨʝʜ-

ʥʠʡ 

ʢʚʘʣʠ-

ʪʝʪ 

ʪʦʯʥʦ-

ʩʪʠ 

ʉʨʝʜʥʷʷ 

ʰʝʨʦʭʦ-

ʚʘʪʦʩʪʴ, 

ʤʢʤ 

ʜʝ- 

ʪʘʣʠ 

 

ʠʩʭʦʜ- 

ʥʦʡ 

ʟʘʛʦ-

ʪʦʚʢʠ 

 

ʜʝ- 

ʪʘʣʠ 

ʙʘʟʦʚʦʛʦ 

ʘʥʘʣʦʛʘ 

 

ʜʝ- 

ʪʘʣʠ 

ʙʘʟʦ-

ʚʦʛʦ 

ʘʥʘʣʦʛʘ 

 

1, 6 19 12 0,8 1,1 28 31 1,7 2,1 8 0,63 

2, 7 28 17 0,3 0,4 16 24 0,9 1,3 9,5 3,2 

3, 8 73 45 3,1 3,8 78 86 3,4 4,1 7,3 1,1 

4, 9 41 27 0,2 0,4 31 39 1.2 1,4 6,8 0,4 

5, 10 55 40 4,8 5,5 68 89 4,8 5,3 7,9 2.5 

 

 

 

7  ʇʈʀʇʋʉʂʀ ʅɸ ʄɽʍɸʅʀʏɽʉʂʋʖ ʆɹʈɸɹʆʊʂʋ. 

ʆʇɽʈɸʎʀʆʅʅʓɽ ʈɸɿʄɽʈʓ ʀ ʀʍ ɼʆʇʋʉʂʀ 

 

ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʵʣʝʤʝʥʪʘʨʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠʩʭʦʜʥʦʡ ʟʘʛʦʪʦʚʢʠ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʝʡ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʛʦʪʦʚʦʡ ʜʝʪʘʣʠ ʦʙʱʠʡ ʧʨʠʧʫʩʢ ʥʘ ʤʝʭʘʥʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʨʘʚʥʝʥʠʝʤ ʠʭ 

ʨʘʟʤʝʨʦʚ: ʵʪʦ ð ʨʘʟʥʦʩʪʴ ʨʘʟʤʝʨʦʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘ ʠʩʭʦʜʥʦʡ ʟʘʛʦʪʦʚʢʝ ʠ ʛʦʪʦʚʦʡ 

ʜʝʪʘʣʠ. ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚʨʘʱʝʥʠʷ (ʩʣʝʚʘ ʥʘ ʨʠʩ. 7.1) - ʦʙʱʠʡ ʧʨʠʧʫʩʢ 

 

ς̃ ˛ˎ˦ Ὠ  Ὠˑ                                     (7.1) 

 

ʫ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚʨʘʱʝʥʠʷ (ʚ ʮʝʥʪʨʝ ʥʘ ʨʠʩ. 7.1) ʦʙʱʠʡ ʧʨʠʧʫʩʢ 

 

ς̃ ˛ˎ˦ Ὀˑ  Ὀ̨                                       (7.2) 

 

ʫ ʧʣʦʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ (ʩʧʨʘʚʘ ʥʘ ʨʠʩ. 7.1) ʦʙʱʠʡ ʧʨʠʧʫʩʢ ʥʘ ʩʪʦʨʦʥʫ 

 

˜̨ ˎ˦ Ὤ  Ὤˑ                                       (7.3) 

 

ʛʜʝ Ὠ , Ὀ̨ , Ὤ  - ʨʘʟʤʝʨʳ ʠʩʭʦʜʥʦʡ ʟʘʛʦʪʦʚʢʠ;  

    Ὠˑ , Ὀˑ , Ὤˑ - ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʨʘʟʤʝʨʳ ʛʦʪʦʚʦʡ ʜʝʪʘʣʠ;  

    ς̃ ˛ˎ  ˦ʠ ς̃ ˛ˎ˦ - ʦʙʱʠʝ ʧʨʠʧʫʩʢʠ ʥʘ ʜʠʘʤʝʪʨ, ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʦʪʚʝʨʩʪʠʷ;       

    ˜̨ ˎ  ˦ -  ʦʙʱʠʡ ʧʨʠʧʫʩʢ ʥʘ ʩʪʦʨʦʥʫ (ʪʦʨʝʮ, ʧʣʦʩʢʦʩʪʴ). 

 

ʇʨʠʧʫʩʢ ʥʘ ʤʝʭʘʥʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʫʜʘʣʷʝʪʩʷ ʦʙʳʯʥʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʟʘ ʥʝʩʢʦʣʴʢʦ ʧʝʨʝ-

ʭʦʜʦʚ ʠ ʧʦʵʪʦʤʫ ʜʣʷ ʧʦʚʝʨʭʥʦʩʪʝʡ ʚʨʘʱʝʥʠʷ ʠ ʜʣʷ ʧʣʦʩʢʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ 

 

ς̃ ˛ˎ˦ Вς ;̃  ς̃ ˛ˎ˦ Вς ;̃    ˜̨ ˎ˦ В˜                  (7.4) 

 

ʛʜʝ ʇi - ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʧʨʠʧʫʩʢʠ, ʚʳʧʦʣʥʷʝʤʳʝ ʚ ʪʝʯʝʥʠʝ -̔ʛʦ ʧʝʨʝʭʦʜʘ, ʧʨʠʯʝʤ ʥʘ ʢʘʞʜʦʤ ʩʣʝʜʫ-

ʶʱʝʤ ʧʝʨʝʭʦʜʝ ʨʘʟʤʝʨ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʧʨʠʧʫʩʢʘ ʤʝʥʴʰʝ, ʯʝʤ ʥʘ ʧʨʝʜʳʜʫʱʝʤ, ʘ ʪʘʢʞʝ ʩ ʢʘʞʜʳʤ 

ʧʦʩʣʝʜʫʶʱʠʤ ʧʝʨʝʭʦʜʦʤ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʪʦʯʥʦʩʪʴ ʠ ʫʤʝʥʴʰʘʝʪʩʷ ʰʝʨʦʭʦʚʘʪʦʩʪʴ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ. 
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ʈʠʩʫʥʦʢ 7.1 

 

ɺʘʞʥʦʡ ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʡ ʨʘʙʦʪʦʡ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʤʝʭʘʥʠ-

ʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʜʝʪʘʣʝʡ ʷʚʣʷʝʪʩʷ ʫʩʪʘʥʦʚʣʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʜʣʷ ʜʘʥʥʦʛʦ ʧʝʨʝʭʦʜʘ ʧʨʦʤʝʞʫʪʦʯ-

ʥʦʛʦ ʧʨʠʧʫʩʢʘ, ʧʦʩʣʝ ʯʝʛʦ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʦʯʝʥʴ ʚʘʞʥʳʝ ʚ ʪʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ ʜʝʪʘʣʠ ʧʘʨʘ-

ʤʝʪʨʳ ð ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʨʘʟʤʝʨʳ ʟʘʛʦʪʦʚʢʠ, ʢʦʪʦʨʳʝ ʬʠʛʫʨʠʨʫʶʪ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘ-

ʮʠʠ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʪʦʨʳʭ ʠʩʧʦʣʥʠʪʝʣʠ ʧʦʜʙʠʨʘʶʪ ʨʝʞʫʱʠʝ ʠ ʠʟʤʝʨʠʪʝʣʴʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ. 

ʇʨʦʤʝʞʫʪʦʯʥʳʝ ʧʨʠʧʫʩʢʠ ʥʘ ʢʘʞʜʳʡ ʧʝʨʝʭʦʜ ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʜʚʫʤʷ ʤʝʪʦʜʘʤʠ: 

1) ʦʧʳʪʥʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ, ʧʦʣʴʟʫʷʩʴ ʪʘʙʣʠʮʘʤʠ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʧʨʘʚʦʯʥʠʢʘʭ, 

ʚʝʜʦʤʩʪʚʝʥʥʳʭ ʨʫʢʦʚʦʜʷʱʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʘʭ ʠ ʜʨʫʛʠʭ ʠʩʪʦʯʥʠʢʘʭ. ɺ ʵʪʠʭ ʠʩʪʦʯʥʠʢʘʭ 

ʯʘʩʪʦ ʦʪʩʫʪʩʪʚʫʶʪ ʪʘʙʣʠʮʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʝʨʘʮʠʦʥʥʳʭ ʧʨʠʧʫʩʢʦʚ ʥʘ ʧʝʨʚʳʡ ʯʝʨʥʦʚʦʡ ʧʝʨʝ-

ʭʦʜ. ʆʧʝʨʘʮʠʦʥʥʳʡ ʧʨʠʧʫʩʢ ʥʘ ʯʝʨʥʦʚʦʡ ʧʝʨʝʭʦʜ ʦʧʨʝʜʝʣʷʶʪ ʨʘʩʯʝʪʦʤ ʧʦ ʬʦʨʤʫʣʝ 

 

˜ ˜̨ ˎ˦  ̃ ˜ Ễ  ̃                             (7.5) 

 

ʛʜʝ ˜̨ ˎ  ˦ð ʦʙʱʠʡ ʧʨʠʧʫʩʢ ʥʘ ʤʝʭʘʥʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ, ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʟʘ-

ʛʦʪʦʚʢʠ; 

     ˜Ƞ̃ Ƞ ̃  - ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʧʨʠʧʫʩʢʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 1-ʡ, 2-ʡ, n-ʡ ʧʝʨʝʭʦʜʳ. 

 

2) ʨʘʩʯʝʪʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʧʦ ʩʧʝʮʠʘʣʴʥʳʤ ʬʦʨʤʫʣʘʤ, ʩ ʫʯʝʪʦʤ ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ 

ʦʙʨʘʙʦʪʢʠ. ʇʨʠ ʨʘʩʯʝʪʝ ʧʦ ʵʪʦʤʫ ʤʝʪʦʜʫ ʦʧʝʨʘʮʠʦʥʥʳʝ ʧʨʠʧʫʩʢʠ ʧʦʣʫʯʘʶʪʩʷ ʤʝʥʴʰʝ, ʯʝʤ ʚʳʙʨʘʥ-

ʥʳʝ ʧʦ ʪʘʙʣʠʮʘʤ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʵʢʦʥʦʤʠʪʴ ʤʝʪʘʣʣ, ʩʥʠʟʠʪʴ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʦʙʨʘʙʦʪʢʠ. ʕʪʦʪ ʤʝʪʦʜ 

ʧʨʠʤʝʥʷʶʪ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʦʙʨʘʙʦʪʢʠ ʜʝʪʘʣʝʡ ʩ ʙʦʣʴʰʠʤ ʛʦʜʦʚʳʤ 

ʦʙʲʝʤʦʤ ʚʳʧʫʩʢʘ. ɺ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʠ ʚ ʧʨʘʢʪʠʢʝ ʦʙʨʘʙʦʪʢʠ ʠʩʧʦʣʴʟʫʶʪ ʧʨʦʤʝʞʫ-

ʪʦʯʥʳʝ ʥʦʤʠʥʘʣʴʥʳʝ ʨʘʟʤʝʨʳ ʩ ʜʦʧʫʩʢʘʝʤʳʤʠ ʦʪʢʣʦʥʝʥʠʷʤʠ. ʂʘʢ ʚʠʜʥʦ ʥʘ ʩʭʝʤʝ (ʨʠʩ. 7.2) ʨʘʩʧʦ-

ʣʦʞʝʥʠʷ ʧʨʠʧʫʩʢʦʚ ʠ ʜʦʧʫʩʢʦʚ ʧʨʠ ʦʙʨʘʙʦʪʢʝ, ʥʦʤʠʥʘʣʴʥʳʝ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʨʘʟʤʝʨʳ ʟʘʚʠʩʷʪ ʦʪ 

ʥʦʤʠʥʘʣʴʥʳʭ ʧʨʠʧʫʩʢʦʚ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪ ʧʦ ʬʦʨʤʫʣʝ 

 

˜̊ ˛˙ ˜  Ὕ                                        (7.6) 

 

ʛʜʝ Ὕ - ʜʦʧʫʩʢ ʥʘ ʧʨʦʤʝʞʫʪʦʯʥʳʡ ʨʘʟʤʝʨ ʥʘ ʧʨʝʜʳʜʫʱʝʤ ʧʝʨʝʭʦʜʝ. 

 

ɼʣʷ ʨʘʟʣʠʯʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʠʩʧʦʣʴʟʫʶʪ ʩʣʝʜʫʶʱʠʝ ʬʦʨʤʫʣʳ: 

- ʜʣʷ ʧʦʚʝʨʭʥʦʩʪʝʡ ʚʨʘʱʝʥʠʷ, ʢʨʦʤʝ ʩʣʫʯʘʷ ʦʙʨʘʙʦʪʢʠ ʚ ʮʝʥʪʨʘʭ: 

 

ς̃ ˚˛˙ ςὙ Ὕˑ˒ˡ ′  ‐  Ὕ               (7.7) 

 

- ʜʣʷ ʧʦʚʝʨʭʥʦʩʪʝʡ ʚʨʘʱʝʥʠʷ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʚ ʮʝʥʪʨʘʭ: 

 

ς̃ ˚˛˙ ςὙ Ὕˑ˒ˡ ′  Ὕ                   (7.8) 

 

- ʜʣʷ ʧʣʦʩʢʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ 
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˜̊ ˛˙ Ὑ Ὕˑ˒ˡ ′  ‐  Ὕ                   (7.9) 

 

- ʜʣʷ ʜʚʫʭ ʧʨʦʪʠʚʦʣʝʞʘʱʠʭ ʧʣʦʩʢʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʠʭ ʦʙʨʘʙʦʪʢʝ: 

ς̃ ˚˛˙ ςὙ Ὕˑ˒ˡ ′  ‐  Ὕ                   (7.10) 

 

ʛʜʝ Ὑ  - ʚʳʩʦʪʘ ʤʠʢʨʦʥʝʨʦʚʥʦʩʪʝʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʩʣʝ ʧʨʝʜʰʝʩʪʚʫʶʱʝʛʦ ʧʝʨʝʭʦʜʘ;  

    Ὕˑ˒ˡ  - ʪʦʣɦʠʥʘ (ʛʣʫʙʠʥʘ) ʜʝʬʝʢʪʥʦʛʦ ʩʣʦʷ, ʧʦʣʫʯʝʥʥʘʷ ʥʘ ʧʨʝʜʰʝʩʪʚʫʶʱʝʤ ʩʤʝʞʥʦʤ ʧʝʨʝ-

ʭʦʜʝ, ʥʘʧʨʠʤʝʨ, ʣʠʪʝʡʥʘʷ ʢʦʨʢʘ, ʦʙʝʟʫʛʣʝʨʦʞʝʥʥʳʡ ʠʣʠ ʥʘʢʣʝʧʘʥʥʳʡ ʩʣʦʡ (ʵʪʦ ʩʣʘʛʘʝʤʦʝ ʥʝ ʫʯʠ-

ʪʳʚʘʝʪʩʷ ʜʣʷ ʯʫʛʫʥʥʳʭ ʜʝʪʘʣʝʡ, ʥʘʯʠʥʘʷ ʩʦ ʚʪʦʨʦʛʦ ʧʝʨʝʭʦʜʘ, ʠ ʜʣʷ ʜʝʪʘʣʝʡ ʧʦʩʣʝ ʪʝʨʤʦʦʙʨʘʙʦʪʢʠ; 

    ′  ð ʩʫʤʤʘʨʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʦʪʢʣʦʥʝʥʠʡ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʦʪ 

ʧʨʘʚʠʣʴʥʦʡ ʬʦʨʤʳ (ʢʦʨʦʙʣʝʥʠʝ, ʵʢʩʮʝʥʪʨʠʯʥʦʩʪʴ ʠ ʜʨ.), ʦʩʪʘʚʰʠʭʩʷ ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʧʨʝʜʰʝ-

ʩʪʚʫʶʱʝʛʦ ʧʝʨʝʭʦʜʘ (ʩʫʤʤʘʨʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʦʪʢʣʦʥʝʥʠʡ ʫʤʝʥʴʰʘʝʪʩʷ ʩ ʢʘʞʜʳʤ 

ʩʣʝʜʫʶʱʠʤ ʧʝʨʝʭʦʜʦʤ: ′  πȟπφ′Ƞ ′  πȟπυ′Ƞ ′  πȟπτ′Ȣ ʇʨʠ ʥʝʞʝʩʪʢʦʤ ʟʘʢʨʝʧʣʝʥʠʠ ʟʘ-

ʛʦʪʦʚʢʠ ʠʣʠ ʠʥʩʪʨʫʤʝʥʪʘ, ʥʘʧʨʠʤʝʨ, ʚ ʢʘʯʘʶʱʠʭʩʷ ʠʣʠ ʧʣʘʚʘʶʱʠʭ ʜʝʨʞʘʚʢʘʭ ′ π; 
    ‐ - ʧʦʛʨʝʰʥʦʩʪʴ ʫʩʪʘʥʦʚʢʠ ʟʘʛʦʪʦʚʢʠ ʠʘ ʩʪʘʥʢʝ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʧʝʨʝʭʦʜʘ: 

 

‐  ‐ˎˍ˔ ‐̝ˍ˗˝‐̃˝˚˞ ̃                                  (7.11) 

 

ʛʜʝ ‐ˎˍȠ̝‐̝ˍ˗Ƞ̋‐̃˝˚˞˜ - ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦʛʨʝʰʥʦʩʪʠ ʙʘʟʠʨʦʚʘʥʠʷ, ʟʘʢʨʝʧʣʝʥʠʷ ʠ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ 

(ʧʨʠ ʫʩʪʘʥʦʚʢʝ ʚ ʮʝʥʪʨʘʭ ‐ = 0,  

     Ὕ  - ʜʦʧʫʩʢ ʥʘ ʧʨʦʤʝʞʫʪʦʯʥʳʡ ʨʘʟʤʝʨ (ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʧʨʠʧʫʩʢʘ ʥʘ ʧʝʨʚʳʡ ʯʝʨʥʦʚʦʡ ʧʝʨʝ-

ʭʦʜ ʜʣʷ ʥʘʨʫʞʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʫʯʠʪʳʚʘʝʪʩʷ ʣʠʰʴ ʤʠʥʫʩʦʚʘʷ ʝʛʦ ʯʘʩʪʴ, ʘ ʜʣʷ ʚʥʫʪʨʝʥʥʠʭ ʧʦʚʝʨʭ-

ʥʦʩʪʝʡ - ʧʣʶʩʦʚʘʷ ʯʘʩʪʴ ʜʦʧʫʩʢʘ ʠʩʭʦʜʥʦʡ ʟʘʛʦʪʦʚʢʠ). 

 

ʇʨʦʤʝʞʫʪʦʯʥʳʝ ʨʘʟʤʝʨʳ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʥʘʨʫʞʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʚʨʘʱʝʥʠʷ (ʚʘʣʦʚ) ʫʩʪʘʥʘʚ-

ʣʠʚʘʶʪʩʷ ʚ ʧʦʨʷʜʢʝ, ʦʙʨʘʪʥʦʤ ʭʦʜʫ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʦʙʨʘʙʦʪʢʠ ʵʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʪ. ʝ. 

ʦʪ ʨʘʟʤʝʨʘ ʛʦʪʦʚʦʡ ʜʝʪʘʣʠ ʢ ʨʘʟʤʝʨʫ ʟʘʛʦʪʦʚʢʠ ʧʫʪʝʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʨʠʙʘʚʣʝʥʠʷ ʢ ʥʘʠʙʦʣʴ-

ʰʝʤʫ ʧʨʝʜʝʣʴʥʦʤʫ ʨʘʟʤʝʨʫ ʛʦʪʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʜʝʪʘʣʠ (ʠʩʭʦʜʥʦʤʫ ʨʘʩʯʝʪʥʦʤʫ ʨʘʟʤʝʨʫ) ʧʨʠʧʫʩ-

ʢʦʚ ˜̊ ˛ ,̇ ˜̊ ˛ ,̇ ˜̊ ˛ ,̇ ˜̊ ˛ .̇ ɼʦʧʫʩʢʠ ʵʪʠʭ ʨʘʟʤʝʨʦʚ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʧʦ ʩʠʩʪʝʤʝ ʚʘʣʘ ʩ ʧʦʣʝʤ 

ʜʦʧʫʩʢʘ h ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʢʚʘʣʠʪʝʪʘ. 

ɿʘ ʠʩʭʦʜʥʳʡ ʨʘʩʯʝʪʥʳʡ ʨʘʟʤʝʨ ʙʝʨʝʪʩʷ ʥʘʠʙʦʣʴʰʠʡ ʧʨʝʜʝʣʴʥʳʡ ʨʘʟʤʝʨ ʛʦʪʦʚʦʡ ʧʦʚʝʨʭʥʦ-

ʩʪʠ. ʆʢʨʫʛʣʝʥʠʝ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʨʘʟʤʝʨʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʩʪʦʨʦʥʫ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ 

ʧʨʠʧʫʩʢʘ ʜʦ ʪʦʛʦ ʞʝ ʟʥʘʢʘ, ʯʪʦ ʠ ʜʦʧʫʩʢ ʵʪʦʛʦ ʨʘʟʤʝʨʘ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʨʘʩʯʝʪʘ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʧʨʠʧʫʩʢʦʚ ʠ ʨʘʟʤʝʨʦʚ ʜʣʷ ʚʥʫʪʨʝʥʥʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ 

ʩʦʩʪʦʷʪ ʚ ʩʣʝʜʫʶʱʝʤ: 

ʘ) ʜʦʧʫʩʢʠ ʧʨʦʤʝʞʫʪʦʯʥʳʭ (ʤʝʞʦʧʝʨʘʮʠʦʥʥʳʭ) ʨʘʟʤʝʨʦʚ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʧʦ ʩʠʩʪʝʤʝ ʦʪ-

ʚʝʨʩʪʠʷ ʩ ʧʦʣʝʤ ʜʦʧʫʩʢʘ ʗ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʢʚʘʣʠʪʝʪʘ; 

ʙ) ʥʦʤʠʥʘʣʴʥʳʝ ʨʘʟʤʝʨʳ ʠ ʥʦʤʠʥʘʣʴʥʳʝ ʧʨʠʧʫʩʢʠ, ʥʘ ʚʩʝʭ ʧʝʨʝʭʦʜʘʭ, ʢʨʦʤʝ ʧʝʨʚʦʛʦ, ʩʚʷ-

ʟʘʥʳ ʟʘʚʠʩʠʤʦʩʪʴʶ 

 

˜̊ ˛˙ ˜  Ὕ                               (7.12) 

 

ʘ ʥʦʤʠʥʘʣʴʥʳʡ ʧʨʠʧʫʩʢ ʜʣʷ ʧʝʨʚʦʛʦ (ʯʝʨʥʦʚʦʛʦ) ʧʝʨʝʭʦʜʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 

 

˜̊ ˛˙ ˜  ˟  (7.13) 

 

ʛʜʝ ˟ - ʧʣʶʩʦʚʘʷ ʯʘʩʪʴ ʜʦʧʫʩʢʘ ʟʘʛʦʪʦʚʢʠ; 

 

ʚ) ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʨʘʟʤʝʨʳ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚ ʧʦʨʷʜʢʝ, ʦʙʨʘʪʥʦʤ ʭʦʜʫ ʚʳʧʦʣʥʝʥʠʷ ʪʝʭʥʦ-

ʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʦʪ ʨʘʟʤʝʨʘ ʛʦʪʦʚʦʛʦ ʦʪʚʝʨʩʪʠʷ ʢ ʨʘʟʤʝʨʫ ʟʘʛʦʪʦʚʢʠ ʧʫʪʝʤ ʚʳʯʠʪʘʥʠʷ ʠʟ 

ʥʘʠʤʝʥʴʰʝʛʦ ʧʨʝʜʝʣʴʥʦʛʦ ʨʘʟʤʝʨʘ ʛʦʪʦʚʦʛʦ ʦʪʚʝʨʩʪʠʷ (ʠʩʭʦʜʥʳʡ ʨʘʟʤʝʨ) ʧʨʠʧʫʩʢʦʚ ˜̊ ˛˙, 

˜̊ ˛ ,̇ ˜̊ ˛ .̇ ɼʦʧʫʩʢʠ ʠʭ ʩʪʘʚʷʪʩʷ ʧʦ ʩʠʩʪʝʤʝ ʦʪʚʝʨʩʪʠʷ ʩ ʧʦʣʝʤ ʜʦʧʫʩʢʘ ʅ. 
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ʛ) ʟʘ ʠʩʭʦʜʥʳʡ ʨʘʩʯʝʪʥʳʡ ʨʘʟʤʝʨ ʧʨʠʥʠʤʘʶʪ ʥʘʠʤʝʥʴʰʠʡ ʧʨʝʜʝʣʴʥʳʡ ʨʘʟʤʝʨ ʛʦʪʦʚʦʛʦ ʦʪ-

ʚʝʨʩʪʠʷ. 

ʉʭʝʤʘ ʧʦʣʝʡ ʜʦʧʫʩʢʦʚ ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʜʝʪʘʣʠ, ʟʘʛʦʪʦʚʦʢ ʥʘ ʚʩʝʭ ʩʪʘʜʠʷʭ ʦʙʨʘʙʦʪʢʠ 

ʠ ʠʩʭʦʜʥʦʡ ʟʘʛʦʪʦʚʢʠ ʠ ʧʦʣʝʡ ʧʨʠʧʫʩʢʦʚ ʦʙʱʝʛʦ ʠ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 7.2. 

 

 

 

 
 

ʈʠʩʫʥʦʢ 7.2 

 

 

ɺʳʙʦʨ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʧʨʠʧʫʩʢʦʚ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʚʘʣʘ ʠʟ ʧʨʦʢʘʪʘ ʠ ʨʘʩʯʝʪ ʧʨʦʤʝʞʫ-

ʪʦʯʥʳʭ ʨʘʟʤʝʨʦʚ 

 

ʇʨʠʤʝʨ 7.1 

ʉʪʫʧʝʥʯʘʪʳʡ ʚʘʣ ʜʣʠʥʦʡ Lɼ = 480 ʤʤ (ʨʠʩʫʥʦʢ 7.3) ʠʟʛʦʪʦʚʣʷʝʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʤʝʣʢʦʩʝʨʠʡ-

ʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʟ ʩʪʘʣʴʥʦʛʦ ʢʨʫʛʣʦʛʦ ʛʦʨʷʯʝʢʘʪʘʥʦʛʦ ʧʨʦʢʘʪʘ ʦʙʳʯʥʦʡ ʪʦʯʥʦʩʪʠ ʜʠʘʤʝʪʨʦʤ dO 

= 100 ʤʤ. ʅʘʠʙʦʣʴʰʘʷ ʧʦ ʜʠʘʤʝʪʨʫ ʩʪʫʧʝʥʴ ʚʘʣʘ Ï90h10(90-0,35) ʩ ʰʝʨʦʭʦʚʘʪʦʩʪʴʶ ʧʦʚʝʨʭʥʦʩʪʠ Rʘ5 

(Rz20) ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʜʚʫʢʨʘʪʥʦ: ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʠ ʦʢʦʥʯʘʪʝʣʴʥʳʤ ʪʦʯʝʥʠʝʤ. 

ʊʨʝʙʫʝʪʩʷ: ʫʩʪʘʥʦʚʠʪʴ ʦʙʱʠʡ ʧʨʠʧʫʩʢ ʥʘ ʤʝʭʘʥʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʜʠʘʤʝʪʨʘʣʴʥʦʛʦ ʨʘʟʤʝʨʘ; 

ʫʩʪʘʥʦʚʠʪʴ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʧʨʠʧʫʩʢʠ ʥʘ ʦʙʘ ʧʝʨʝʭʦʜʘ ʦʙʨʘʙʦʪʢʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ; ʨʘʩʩʯʠ-

ʪʘʪʴ ʧʨʦʤʝʞʫʪʦʯʥʳʡ ʨʘʟʤʝʨ. 

 
ʈʠʩʫʥʦʢ 7.3 

 

ʈʝʰʝʥʠʝ.  

1. ʆʙʱʠʡ ʧʨʠʧʫʩʢ ʥʘ ʤʝʭʘʥʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʥʘ ʜʠʘʤʝʪʨ ʦʧʨʝʜʝʣʷʝʤ ʧʦ ʬʦʨʤʫʣʝ 7.1: 

ς̃ ˛ˎ˦ Ὠ  Ὠˑ ρππωπ ρπ ̍  ̍

 

2. ʇʨʦʤʝʞʫʪʦʯʥʳʡ ʧʨʠʧʫʩʢ ʥʘ ʜʠʘʤʝʪʨ ʧʨʠ ʯʠʩʪʦʚʦʤ ʪʦʯʝʥʠʠ ʚʘʣʘ ʨʘʚʝʥ  



40 

ς̃ ˟ˍˎ˘ρȟς ̍ .̍ 

ɼʣʷ ʤʝʣʢʦʩʝʨʠʡʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʠʧʫʩʢ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʜʣʷ ʯʝʛʦ ʚʚʦʜʠʪʩʷ ʢʦ-

ʵʬʬʠʮʠʝʥʪ ʂ = 1,3, ʪ. ʝ. ς̃ ˝ˍ˞ˤρȟςϽρȟσ ρȟυφ ̍  ̍ ρȟφ ̍ .̍  

 

ʊʘʢ ʢʘʢ ʫʢʘʟʘʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʘʟʤʝʨʘ ʦʧʝʨʘʮʠʦʥʥʦʛʦ ʧʨʠʧʫʩʢʘ ʥʘ ʜʠʘʤʝʪʨ ʧʨʠ ʯʝʨʥʦʚʦʤ 

ʪʦʯʝʥʠʠ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʧʨʘʚʦʯʥʠʢʘʭ ʦʪʩʫʪʩʪʚʫʶʪ, ʦʧʨʝʜʝʣʷʝʤ ʝʛʦ ʨʘʩʯʝʪʦʤ, ʠʩʧʦʣʴʟʫʷ ʬʦʨ-

ʤʫʣʫ (7.4): 

 

ς̃ ς̃ ˛ˎ˦ ς̃ ˝ˍ˞ˤρπ ρȟφ ψȟτ ̍  ̍ 

 

ʀʪʘʢ, ʠʩʭʦʜʥʳʡ ʨʘʩʯʝʪʥʳʡ ʨʘʟʤʝʨ ʜʠʘʤʝʪʨʘ (ʥʘʠʙʦʣʴʰʠʡ ʧʨʝʜʝʣʴʥʳʡ ʨʘʟʤʝʨ) ʨʘʚʝʥ dʀʉʍ = 

90 ʤʤ, ʦʧʝʨʘʮʠʦʥʥʳʡ ʧʨʠʧʫʩʢ ʥʘ ʯʠʩʪʦʚʦʝ ʪʦʯʝʥʠʝ ς̃ ρȢφ ʤʤ. ɼʠʘʤʝʪʨ ʟʘʛʦʪʦʚʢʠ ʧʦʩʣʝ ʯʝʨʥʦ-
ʚʦʛʦ ʪʦʯʝʥʠʷ ʨʘʚʝʥ d1 = dʀʉʍ + ς̃  = 90 + 1,6 = 91,6 ʤʤ; ʦʥ ʞʝ ʩ ʜʦʧʫʩʢʦʤ: d1 = 91,6h12, h ʝʨʦʭʦʚʘ-

ʪʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ Rʘ20. 

ɺ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʚʳʧʦʣʥʷʶʪʩʷ ʦʧʝʨʘʮʠʦʥʥʳʝ ʵʩʢʠʟʳ ʥʘ ʦʙʘ ʧʝʨʝʭʦʜʘ (ʨʠ-

ʩʫʥʦʢ 7.4, ʘ,ʙ). 

 
 

ʈʠʩʫʥʦʢ 7.4 

 

ɿʘʜʘʯʘ 7.1 

ɼʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʩʪʫʧʝʥʯʘʪʦʛʦ ʚʘʣʘ (ʨʠʩʫʥʦʢ 7.5) ʚ ʢʘʯʝʩʪʚʝ ʟʘʛʦʪʦʚʢʠ ʠʩʧʦʣʴʟʦʚʘʥ ʛʦʨʷʯʝ-

ʢʘʪʘʥʳʡ ʩʪʘʣʴʥʦʡ ʢʨʫʛʣʳʡ ʧʨʦʢʘʪ ʦʙʳʯʥʦʡ ʪʦʯʥʦʩʪʠ ʜʠʘʤʝʪʨʦʤ do. ʅʘʠʙʦʣʴʰʘʷ ʧʦ ʜʠʘʤʝʪʨʫ ʩʪʫ-

ʧʝʥʴ ʵʪʦʛʦ ʚʘʣʘ ʜʠʘʤʝʪʨʦʤ d0, ʠʟʛʦʪʦʚʣʷʝʤʘʷ ʩ ʪʦʯʥʦʩʪʴʶ ʧʦ 11-ʤʫ ʢʚʘʣʠʪʝʪʫ ʠ ʰʝʨʦʭʦʚʘʪʦʩʪʴʶ 

ʧʦʚʝʨʭʥʦʩʪʠ Rʘ10, ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʜʚʘʞʜʳ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʠ ʦʢʦʥʯʘʪʝʣʴʥʳʤ ʪʦʯʝʥʠʝʤ. ɺʘʨʠ-

ʘʥʪʳ ʟʘʜʘʯʠ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 7.1. 

ʊʨʝʙʫʝʪʩʷ: ʫʩʪʘʥʦʚʠʪʴ ʩ ʧʦʤʦʱʴʶ ʪʘʙʣʠʮ ʦʙʱʠʡ ʠ ʧʨʦʤʝʞʫʪʦʯʥʳʡ ʧʨʠʧʫʩʢʠ; ʨʘʩʩʯʠʪʘʪʴ 

ʧʨʦʤʝʞʫʪʦʯʥʳʡ ʨʘʟʤʝʨ ʠ ʚʳʧʦʣʥʠʪʴ ʦʧʝʨʘʮʠʦʥʥʳʝ ʵʩʢʠʟʳ. 

 

 
 

ʈʠʩʫʥʦʢ 7.5 
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ʊʘʙʣʠʮʘ 7.1 

 

ɺʘʨʠʘʥʪ 1 2 3 4 5 6 7 8 9 10 

dɼ, ʤʤ 75h11 85a11 65b11 95a11 60d11 95d11 70a11 90h11 80d11 55h11 

d0, ʤʤ 80 95 70 105 65 100 75 95 90 60 

Lɼ, ʤʤ  430 460 320 450 325 400 400 420 450 300 

 

ʋʩʪʘʥʦʚʣʝʥʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ (ʧʦ ʪʘʙʣʠʮʘʤ) ʧʨʦʤʝʞʫʪʦʯʥʳʭ  

ʧʨʠʧʫʩʢʦʚ ʥʘ ʢʘʞʜʳʡ ʧʝʨʝʭʦʜ ʠ ʨʘʩʯʝʪ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʨʘʟʤʝʨʦʚ ʟʘʛʦʪʦʚʢʠ 

 

 

ʇʨʠʤʝʨ 7.2.  

ʄʥʦʛʦʩʪʫʧʝʥʯʘʪʳʡ ʚʘʣ (ʨʠʩʫʥʦʢ 7.6) ʠʟʛʦʪʦʚʣʷʝʪʩʷ ʠʟ ʰʪʘʤʧʦʚʘʥʥʦʡ ʧʦʢʦʚʢʠ ʧʦʚʳʰʝʥʥʦʡ 

ʪʦʯʥʦʩʪʠ (I ʢʣʘʩʩ). ɿʘʛʦʪʦʚʢʘ ʧʨʦʰʣʘ ʬʨʝʟʝʨʥʦ-ʮʝʥʪʨʦʚʘʣʴʥʫʶ ʦʙʨʘʙʦʪʢʫ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʡ 

ʙʳʣʠ ʧʦʜʨʝʟʘʥʳ ʪʦʨʮʳ ʠ ʩʦʟʜʘʥʳ ʮʝʥʪʨʦʚʳʝ ʦʪʚʝʨʩʪʠʷ. 

 
 

ʈʠʩʫʥʦʢ 7.6 

 

ʅʘʨʫʞʥʘʷ ʮʠʣʠʥʜʨʠʯʝʩʢʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʦʜʥʦʡ ʩʪʫʧʝʥʠ ʚʘʣʘ ʠʤʝʝʪ ʜʠʘʤʝʪʨ da = 

85ʨ6(ψυȟ
ȟ
) ʩ ʰʝʨʦʭʦʚʘʪʦʩʪʴʶ Ra 1,25. ʉʪʫʧʝʥʴ ʠʩʭʦʜʥʦʡ ʟʘʛʦʪʦʚʢʠ (ʩʤ. ʧʨʠʤʝʨ 5.3) ʠʤʝʝʪ ʜʠʘ-

ʤʝʪʨ Ὠ ωρȢς Ȣ
Ȣ ʠ ʰʝʨʦʭʦʚʘʪʦʩʪʴ   Rz250 (Ra60). 

ʇʨʠʥʷʪʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʫʢʘʟʘʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʠʚʝʜʝʥʘ ʚ ʪʘʙʣʠʮʝ 7.2. 

ʊʨʝʙʫʝʪʩʷ: ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ; ʫʩʪʘʥʦʚʠʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ (ʧʦ ʪʘʙ-

ʣʠʮʘʤ) ʦʧʝʨʘʮʠʦʥʥʳʝ ʧʨʠʧʫʩʢʠ ʥʘ ʢʘʞʜʳʡ ʧʝʨʝʭʦʜ; ʨʘʩʩʯʠʪʘʪʴ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʨʘʟʤʝʨʳ ʜʣʷ ʚʳ-

ʧʦʣʥʝʥʠʷ ʢʘʞʜʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʝʨʝʭʦʜʘ. 

 

ʊʘʙʣʠʮʘ 7.2 

 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ 

(ʩʦʜʝʨʞʘʥʠʝ ʧʝʨʝʭʦʜʘ) 

ʂʚʘʣʠʪʝʪ 

ʪʦʯʥʦʩʪʠ 

ʇʘʨʘʤʝʪʨ ʰʝʨʦʭʦʚʘʪʦʩʪʠ 

ʤʢʤ 

ʊʦʯʠʪʴ ʧʦʚʝʨʭʥʦʩʪʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 12é14 20,0 

ʊʦʯʠʪʴ ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʜ ʰʣʠʬʦʚʘʥʠʝ 10é11 5,0 

ʐʣʠʬʦʚʘʪʴ ʧʦʚʝʨʭʥʦʩʪʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 8é9 2,5 

ʐʣʠʬʦʚʘʪʴ ʧʦʚʝʨʭʥʦʩʪʴ ʦʢʦʥʯʘʪʝʣʴʥʦ 6 1,25 

 

ʈʝʰʝʥʠʝ 

1. ʆʙʱʠʡ ʧʨʠʧʫʩʢ ʥʘ ʤʝʭʘʥʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʥʘ ʜʠʘʤʝʪʨ ʩʦʩʪʘʚʣʷʝʪ 6,2 ʤʤ. ʂʦʵʬʬʠʮʠʝʥʪ 

ʫʞʝʩʪʦʯʝʥʠʷ ʨʘʟʤʝʨʘ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʦʩʪʘʚʣʷʝʪ 

 

˗̔ ̇̆̒̓Ȣ̋  
˟̨
˟ˑ

ςπππ

ςς
ωρ 
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ɿʘʤʝʪʠʤ, ʯʪʦ ʜʦʧʫʩʢʘʝʤʦʝ ʦʪʢʣʦʥʝʥʠʝ ʜʠʘʤʝʪʨʘ ʠʩʭʦʜʥʦʡ ʟʘʛʦʪʦʚʢʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʠʤʝʨʥʦ 

16-ʤʫ ʢʚʘʣʠʪʝʪʫ ʪʦʯʥʦʩʪʠ (JT16), ʘ ʛʦʪʦʚʦʡ ʜʝʪʘʣʠ - 6-ʤʫ ʢʚʘʣʠʪʝʪʫ ʪʦʯʥʦʩʪʠ (JT6). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʪʦʯʥʦʩʪʴ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʠʤʝʨʥʦ ʥʘ ʜʝʩʷʪʴ ʢʚʘʣʠʪʝʪʦʚ. ʊʘʢʦʡ ʧʝʨʝʧʘʜ ʪʦʯʥʦʩʪʠ 

ʤʦʞʥʦ ʜʦʩʪʠʯʴ ʟʘ ʯʝʪʳʨʝ ʵʪʘʧʘ ʦʙʨʘʙʦʪʢʠ, ʪʘʢ ʢʘʢ ʢʘʞʜʳʡ ʵʪʘʧ ʦʙʨʘʙʦʪʢʠ ʫʚʝʣʠʯʠʚʘʝʪ ʪʦʯʥʦʩʪʴ 

ʨʘʟʤʝʨʘ ʚ ʩʨʝʜʥʝʤ ʥʘ 2...3 ʢʚʘʣʠʪʝʪʘ. 

2. ɺʳʙʦʨ ʦʧʝʨʘʮʠʦʥʥʳʭ ʧʨʠʧʫʩʢʦʚ ʥʘ ʜʠʘʤʝʪʨ ʚʳʧʦʣʥʷʝʤ ʧʦ ʪʘʙʣʠʮʘʤ [15]. 

ʆʙʱʠʡ ʧʨʠʧʫʩʢ ς̃ ˛ˎ˦ φȟς ̍ .̍ ʊʘʙʣʠʯʥʦʝ ʟʥʘʯʝʥʠʝ ʦʧʝʨʘʮʠʦʥʥʦʛʦ ʧʨʠʧʫʩʢʘ ʥʘ ʜʠʘʤʝʪʨ 

ʧʨʠ ʰʣʠʬʦʚʘʥʠʠ ʩʦʩʪʘʚʣʷʝʪ 0,5 ʤʤ, ʨʘʩʧʨʝʜʝʣʷʝʤ ʝʛʦ ʥʘ ʰʣʠʬʦʚʘʥʠʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʠ ʦʢʦʥʯʘ-

ʪʝʣʴʥʦʝ (ʧʨʠʤʝʨʥʦ ʚ ʦʪʥʦʰʝʥʠʠ 3:1) ʠ ʧʦʣʫʯʘʝʤ ς̃ πȟσχυ ̍  ̍ʠ ς̃ πȟρςυ ̍ .̍ ʆʢʨʫʛʣʝʥʥʦ 

ʧʨʠʥʠʤʘʝʤ ς̃ τ ̍ ;̍ ς̃ πȟρ ̍ .̍ ʇʨʠʧʫʩʢ ʥʘ ʪʦʯʝʥʠʝ ʧʦʜ ʰʣʠʬʦʚʘʥʠʝ ς̃ ρȟς ̍ .̍ ʆʪ-

ʩʶʜʘ ʥʘʭʦʜʠʤ ʧʨʠʧʫʩʢ ʥʘ ʯʝʨʥʦʚʦʝ ʪʦʯʝʥʠʝ: 

 

ς̃ ς̃ ˛ˎ  ˦ ς̃  ς̃  ς̃ φȟς ̍  ̍ɀ ρȟς πȟτ πȟρ τȟυ ̍  ̍  

 

ʇʘʨʘʤʝʪʨʳ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʩʣʝ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʜʣʷ ʢʘʞʜʦʛʦ ʧʝʨʝʭʦʜʘ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʚ ʪʘʙʣʠʮʝ 7.3. 

 

ʊʘʙʣʠʮʘ 7.3 

 ̄

ʧʝʨʝ- 

ʭʦʜʘ 

ʆʙʦʟʥʘʯʝʥʠʝ ʠ ʨʘʟʤʝʨ 

ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʧʨʠʧʫʩʢʘ 

ʥʘ ʜʠʘʤʝʪʨ 

ʇʦʣʝ 

ʜʦʧʫʩʢʘ 

ɼʦʧʫʩʪʠ- 

ʤʦʝ ʦʪʢʣʦʥʝ-

ʥʠʝ ʨʘʟʤʝʨʘ, 

ʤʤ 

ʐʝʨʦʭʦʚʘʪʦʩʪʴ 

ʧʦʚʝʨʭʥʦʩʪʠ, 

ʤʢʤ 

0 ς̃ ˛ˎ˦ φȟς ̍  ̍ 16JT 
+ 1.3 

 - 0.7 

Ra60 

(Rz250) 

1 ς̃ τȟυ ̍  ̍ h13 
0 

- 0,54 
Ra20 

2 ς̃ ρȟυ ̍  ̍ h10 
0 

- 0,14 
Ra5,0 

3 ς̃ πȟτ ̍  ̍  h8 
0 

- 0,054 
Ra2,5 

4 ς̃ πȟρ ̍  ̍ p6 
+ 0,059  

+ 0,037 
Ral,25 

 
ʇʦ ʜʘʥʥʳʤ ʪʘʙʣʠʮʝ 7.3 ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

ʘ) ʦʙʱʠʡ ʧʨʠʧʫʩʢ ʜʝʣʠʪʩʷ ʧʦ ʧʝʨʝʭʦʜʘʤ ʚ ʦʪʥʦʰʝʥʠʠ 72,5%, 19,5%, 6,5% ʠ 1,5%, ʯʪʦ ʩʦʦʪ-

ʚʝʪʩʪʚʫʝʪ ʧʨʘʚʠʣʘʤ ʪʝʭʥʦʣʦʛʠʠ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ; 

ʙ) ʧʦʩʣʝ ʢʘʞʜʦʛʦ ʧʝʨʝʭʦʜʘ ʪʦʯʥʦʩʪʴ ʧʦʚʳʰʘʝʪʩʷ ʚ ʪʘʢʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ (ʧʦ ʢʚʘʣʠʪʝ-

ʪʘʤ): 16-13-10-8-6 ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʦʧʫʩʢ ʨʘʟʤʝʨʘ ʫʤʝʥʴʰʘʝʪʩʷ (ʧʨʦʠʩʭʦʜʠʪ ʫʞʝʩʪʦʯʝʥʠʝ ʜʦ-

ʧʫʩʢʘ) ʚ 4,3; 3,8; 2,6 ʠ 2,1 ʨʘʟʘ; 

ʚ) ʧʦʩʣʝ ʢʘʞʜʦʛʦ ʧʝʨʝʭʦʜʘ ʧʨʦʠʩʭʦʜʠʪ ʫʤʝʥʴʰʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʩʥʘʯʘʣʘ ʚ 

3...4 ʨʘʟʘ, ʘ ʟʘʪʝʤ ʚ 2 ʨʘʟʘ. 

3. ʈʘʩʯʝʪ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʨʘʟʤʝʨʦʚ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʢʘʞʜʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʝʨʝʭʦʜʘ ʚʝ-

ʜʝʪʩʷ ʧʦ ʤʝʪʦʜʠʢʝ, ʠʟʣʦʞʝʥʥʦʡ ʚ ʥʘʯʘʣʝ ʚ ʨʘʟʜʝʣʘ 7. ɽʛʦ ʨʝʟʫʣʴʪʘʪʳ ʩʚʝʜʝʥʳ ʚ ʪʘʙʣ. 7.4. 
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ʊʘʙʣʠʮʘ 7.4 

 ̄

ʧʝʨʝ- 

ʭʦʜʘ 

ʉʦʜʝʨʞʘʥʠʝ 

ʧʝʨʝʭʦʜʘ ʠ 

ʨʘʟʤʝʨ ʧʦʩʣʝ ʨʘʩʩʤʘʪʨʠ-

ʚʘʝʤʦʛʦ ʧʝʨʝʭʦʜʘ 

ʈʘʩʯʝʪ 

ʚʝʣʠʯʠʥʳ 

ʇʨʦʤʝʞʫʪʦʯʥʳʡ 

ʨʘʟʤʝʨ ʩ ʜʦʧʫʩʢʦʤ 

ʐʝʨʦʭʦ-

ʚʘʪʦʩʪʴ, 

ʤʢʤ 

4 

ʐʣʠʬʦʚʘʪʴ ʧʦʚʝʨʭʥʦʩʪʴ 

ʦʢʦʥʯʘʪʝʣʴʥʦ 

ɼʠʘʤʝʪʨ ʛʦʪʦʚʦʡ ʧʦʚʝʨʭ-

ʥʦʩʪʠ ʩʪʫʧʝʥʠ 

ʀʩʭʦʜʥʳʡ ʨʘʩʯʝʪʥʳʡ 

ʨʘʟʤʝʨ (ʜʣʷ ʥʘʨʫʞʥʳʭ 

ʧʦʚʝʨʭʥʦʩʪʝʡ - ʥʘʠʙʦʣʴ-

ʰʠʡ ʧʨʝʜʝʣʴʥʳʡ) 

Ὠ  Ὠʕ ˒˝˟ 

 

 

 

Ὠ̞ ˞ˢ 85,059 

 

Ὠ  ψυ̑φ ψυȟ
ȟ

 
Ral,25 

 

3 
ʐʣʠʬʦʚʘʪʴ ʧʦʚʝʨʭʥʦʩʪʴ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 

Ὠ  Ὠ̞ ˞ s  ς̃
ψυȟπυωπȟρ
ψυȟρυω ̍  ̍

Ὠ  ψυȟρυωὬψ  

ψυȟρυωȟ  
Ra2,5 

2 

ʊʦʯʠʪʴ ʧʦʚʝʨʭʥʦʩʪʴ  

ʧʦʣʫʯʠʩʪʦ (ʧʦʜ ʰʣʠʬʦʚʘ-

ʥʠʝ) 

Ὠ  Ὠ  ς̃
ψυȟρυωπȟτ
ψυȟυυω ̍  ̍

Ὠ  ψυȟυυωὬρπ  

ψυȟυυωȟ  
Ra5,0 

1 
ʊʦʯʠʪʴ ʧʦʚʝʨʭʥʦʩʪʴ ʥʘ 

ʯʝʨʥʦ  

Ὠ  Ὠ  ς̃
ψυȟυυωρȟς
ψφȟχφ ̍  ̍

Ὠ  ψφȟχφὬρσ  

ψφȟχφȟ  
Ra20 

0 

ɼʠʘʤʝʪʨ ʧʦʚʝʨʭʥʦʩʪʠ ʠʩ-

ʭʦʜʥʦʡ ʟʘʛʦʪʦʚʢʠ (ʧʦ-

ʢʦʚʢʠ) 

Ὠ  Ὠ  ς̃
ψφȟχφτȟυ
ωρȟς ̍  ̍

Ὠ  ωρȟςὬρφ  

ωρȟς ȟ
ȟ

 
Ra80 

 

 

4. ʆʧʝʨʘʮʠʦʥʥʳʝ ʵʩʢʠʟʳ ʜʣʷ ʢʘʞʜʦʛʦ ʧʝʨʝʭʦʜʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 7.7, ʘ, ʙ, ʚ. 

 

 
 

ʈʠʩʫʥʦʢ 7.7 

 

ɿʘʜʘʯʘ 7.2 

ʏʝʪʳʨʝʭʩʪʫʧʝʥʯʘʪʳʡ ʚʘʣ ʠʟʛʦʪʦʚʣʷʝʪʩʷ ʠʟ ʰʪʘʤʧʦʚʘʥʥʦʡ ʧʦʢʦʚʢʠ ʧʦʚʳʰʝʥʥʦʡ ʪʦʯʥʦʩʪʠ (I 

ʢʣʘʩʩ). ʋ ʵʪʦʡ ʟʘʛʦʪʦʚʢʠ ʧʦʜʨʝʟʘʥʳ ʠ ʟʘʮʝʥʪʨʦʚʘʥʳ ʪʦʨʮʳ (ʨʠʩʫʥʦʢ 7.8). ʅʘʨʫʞʥʘʷ ʮʠʣʠʥʜʨʠʯʝʩʢʘʷ 

ʧʦʚʝʨʭʥʦʩʪʴ ʦʜʥʦʡ ʩʪʫʧʝʥʠ ʚʘʣʘ ʠʤʝʝʪ ʜʠʘʤʝʪʨ dɼ ʩ ʰʝʨʦʭʦʚʘʪʦʩʪʴʶ Rʘ1,25. ʉʪʫʧʝʥʴ ʠʩʭʦʜʥʦʡ 

ʟʘʛʦʪʦʚʢʠ ʠʤʝʝʪ ʜʠʘʤʝʪʨ do ʠ ʝʝ ʰʝʨʦʭʦʚʘʪʦʩʪʴ Ra60 (Rz250). 

ɿʘʛʦʪʦʚʢʫ ʦʙʨʘʙʘʪʳʚʘʶʪ ʚ ʪʘʢʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ: 

1. ʊʦʯʠʪʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ (ʧʦʣʝ ʜʦʧʫʩʢʘ h11éh12, Ra20). 

2. ʊʦʯʠʪʴ ʧʦʣʫʯʠʩʪʦ (ʧʦʣʝ ʜʦʧʫʩʢʘ h11éh10, Ra5). 

3. ʐʣʠʬʦʚʘʪʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ (ʧʦʣʝ ʜʦʧʫʩʢʘ h9éh8, Ra 2,5). 

4. ʐʣʠʬʦʚʘʪʴ ʦʢʦʥʯʘʪʝʣʴʥʦ (ʧʦʣʝ ʜʦʧʫʩʢʘ JT6, Ra1.25). 
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ʈʠʩʫʥʦʢ 7.8  

 

ʊʨʝʙʫʝʪʩʷ: ʚʳʙʨʘʪʴ ʦʧʝʨʘʮʠʦʥʥʳʝ ʧʨʠʧʫʩʢʠ; ʨʘʩʩʯʠʪʘʪʴ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʨʘʟʤʝʨʳ ʜʣʷ ʚʳ-

ʧʦʣʥʝʥʠʷ ʢʘʞʜʦʛʦ ʠʟ ʯʝʪʳʨʝʭ ʧʝʨʝʭʦʜʦʚ; ʚʳʧʦʣʥʠʪʴ ʦʧʝʨʘʮʠʦʥʥʳʝ ʵʩʢʠʟʳ (ʚʘʨʠʘʥʪʳ ʟʘʜʘʥʠʡ ʧʨʠ-

ʚʝʜʝʥʳ ʚ ʪʘʙʣ. 7.5). 

ʊʘʙʣʠʮʘ 7.5    

 

 ̄

ʚʘʨʠ- 

ʘʥʪʘ 

ɼʠʘʤʝʪʨ 

ʧʦʚʝʨʭʥʦ-

ʩʪʠ ʜʝ-

ʪʘʣʠ dɼ, 

ʤʤ 

ɼʠʘʤʝʪʨ 

ʧʦʚʝʨʭʥʦ-

ʩʪʠ ʟʘʛʦʪʦʚ-

ʢʠ 

d0, ʤʤ 

ɼʣʠʥʘ 

ʟʘʛʦʪʦʚʢʠ 

L, ʤʤ 

 ̄

ʚʘʨʠ- 

ʘʥʪʘ 

ɼʠʘʤʝʪʨ 

ʧʦʚʝʨʭʥʦ-

ʩʪʠ ʜʝ-

ʪʘʣʠ dɼ, 

ʤʤ 

ɼʠʘʤʝʪʨ 

ʧʦʚʝʨʭʥʦʩʪʠ 

ʟʘʛʦʪʦʚʢʠ 

d0, ʤʤ 

ɼʣʠʥʘ 

ʟʘʛʦʪʦʚʢʠ 

L, ʤʤ 

1 45m6 υρȢ
Ȣ 430h11 6 75d6 ψςȢτ Ȣ

Ȣ 425h11 

2 55g6 φρȢς Ȣ
Ȣ 460h11 7 50k6 υυȢψ Ȣ

Ȣ 400h11 

3 55m6 φπȢ
Ȣ 320h11 8 70ʝ8 χφȢψ Ȣ

Ȣ 420h11 

4 65f7 χρȢς Ȣ
Ȣ 450h11 9 50h6 υφȢς Ȣ

Ȣ 450h11 

5 30n6 στȢψ Ȣ
Ȣ 325h11 10 40e9 ττȢτ Ȣ

Ȣ 300h11 

 

 

ʆʧʨʝʜʝʣʝʥʠʝ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʧʨʠʧʫʩʢʦʚ ʨʘʩʯʝʪʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ  

ʠ ʨʘʩʯʝʪ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʨʘʟʤʝʨʦʚ 

 

ʇʨʠʤʝʨ 7.3 

ʉʪʫʧʝʥʯʘʪʳʡ ʚʘʣ (ʩʤ. ʨʠʩʫʥʦʢ 7.8) ʚ ʫʩʣʦʚʠʷʭ ʢʨʫʧʥʦʩʝʨʠʡʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʟʛʦʪʦʚʣʷʝʪʩʷ 

ʠʟ ʰʪʘʤʧʦʚʘʥʥʦʡ ʧʦʢʦʚʢʠ I ʢʣʘʩʩʘ ʪʦʯʥʦʩʪʠ. 

ʄʘʩʩʘ ʟʘʛʦʪʦʚʢʠ mʆ = 23 ʢʛ; ʜʠʘʤʝʪʨ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠʩʭʦʜʥʦʡ ʟʘʛʦʪʦʚʢʠ 

Ὠ  ωρȢς Ȣ
Ȣ ʤʤ hʝʨʦʭʦʚʘʪʦʩʪʴ ʝʝ R250; ʜʦʧʫʩʢʠ: ʥʘ ʩʤʝʱʝʥʠʝ ʰʪʘʤʧʘ ע πȢω ̍ ;̍ ʥʘ ʢʦʨʦʙ-

ʣʝʥʠʝ ð ̠ע ˛˝ πȢυ ̍  ̍(ʧʦʣʦʚʠʥʘ ʜʦʧʫʩʢʘ ʥʘ ʙʠʝʥʠʝ). ʆʩʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʠʤʝʶʪʩʷ ʚ ʧʨʠʤʝʨʘʭ 5.3 

ʠ 7.2. 

ʊʨʝʙʫʝʪʩʷ ʜʣʷ ʩʨʝʜʥʝʡ ʩʪʫʧʝʥʠ ʜʠʘʤʝʪʨʦʤ dɼ = ψυ̑φψυȟ
ȟ

, ʠʤʝʶʱʝʡ ʰʝʨʦʭʦʚʘʪʦʩʪʴ 

Rʘ1,25, ʦʧʨʝʜʝʣʠʪʴ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʧʨʠʧʫʩʢʠ ʥʘ ʚʩʝ ʧʝʨʝʭʦʜʳ ʨʘʩʯʝʪʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ. 

ʈʝʰʝʥʠʝ  

1. ʉʙʦʨ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʩʯʝʪʘ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʧʨʠʧʫʩ-

ʢʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʣʠʪʝʨʘʪʫʨʝ [10; 21, ʊ.1]; ʜʦʧʫʩʢʠ ʥʘ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʨʘʟʤʝʨʳ - ʧʦ ʉʊ ʉʕɺ 144-

75. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ, ʯʠʩʣʦ ʧʝʨʝʭʦʜʦʚ ʠ ʜʦʩʪʠʛʘʝʤʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʪʦʯʥʦʩʪʠ ʠ ʰʝ-

ʨʦʭʦʚʘʪʦʩʪʠ ʪʘʢʠʝ ʞʝ, ʢʘʢ ʚ ʧʨʠʤʝʨʝ 7.2. 

ʈʘʩʯʝʪ ʦʪʢʣʦʥʝʥʠʡ ʬʦʨʤʳ ʰʪʘʤʧʦʚʢʠ, ʧʦʜʛʦʪʦʚʣʝʥʥʦʡ ʢ ʪʦʢʘʨʥʦʡ ʦʙʨʘʙʦʪʢʝ (ʧʦʜʨʝʟʘʥʳ 

ʪʦʨʮʳ ʠ ʚʳʧʦʣʥʝʥʘ ʟʘʮʝʥʪʨʦʚʢʘ) ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 

 

′̨ ′  ′̠ ˛˝ ′x 

 

ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ′x πȟςυ˟ ̙̋ ρȟ ʛʜʝ ʊ0ʢ h= 2 ʤʤ ð ʜʦʧʫʩʢ ʥʘ ʜʠʘʤʝʪʨ ʢʨʘʡʥʠʭ ʩʪʫʧʝ-

ʥʝʡ ʰʪʘʤʧʦʚʢʠ, ʪ. ʝ. ′x 0,56 ʤʤ. 
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ʆʪʩʶʜʘ 

′̨ πȟω  πȟυ πȟυφ ρȟρχς ̍̍ ρρχς ̍̋ ̍

 

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʟʘʛʦʪʦʚʢʠ ʚ ʭʦʜʝ ʦʙʨʘʙʦʪʢʠ ʫʤʝʥʴʰʘʶʪʩʷ: ′ πȟπφϽ′
πȟπφϽρρχςχπ ̍̋Ƞ̍ ′ πȟπυϽ′ πȟπυϽχπ σȟυ ̍̋Ƞ̍ ′ ′ π ̍̋Ȣ̍ ɺʩʝ ʠʩʭʦʜʥʳʝ ʜʘʥ-
ʥʳʝ ʩʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 7.6. 

2. ʈʘʩʯʝʪ ʥʦʤʠʥʘʣʴʥʳʭ ʦʧʝʨʘʮʠʦʥʥʳʭ ʧʨʠʧʫʩʢʦʚ ʧʨʦʠʟʚʦʜʠʤ ʧʦ ʬʦʨʤʫʣʝ (7.8). ʅʦʤʠʥʘʣʴ-

ʥʳʡ ʧʨʦʤʝʞʫʪʦʯʥʳʡ ʧʨʠʧʫʩʢ ʥʘ ʜʠʘʤʝʪʨ ʥʘ ʯʝʨʥʦʚʦʝ ʪʦʯʝʥʠʝ ʨʘʚʝʥ 

 

2ʇʅʆʄ = 2(250 + 250 + 1172) + 700= 4044 ʤʢʤ. 

 

ʅʦʤʠʥʘʣʴʥʳʝ ʧʨʠʧʫʩʢʠ ʥʘ ʜʠʘʤʝʪʨ ʥʘ ʦʩʪʘʣʴʥʳʝ ʪʨʠ ʧʝʨʝʭʦʜʘ ʧʦ ʦʙʨʘʙʦʪʢʝ ʵʪʦʡ ʞʝ ʧʦʚʝʨʭ-

ʥʦʩʪʠ ʩʦʩʪʘʚʷʪ: 

2ʇʅʆʄ 2 = 2(80 + 50 + 70) + 540 = 940 ʤʢʤ; 

2ʇʅʆʄ3 = 2(20 + 25 + 3,5) + 140 = 237 ʤʢʤ; 

2ʇʅʆʄ1 = 2(10 + 20 + 54) = 114 ʤʢʤ. 

 

ʊʘʙʣʠʮʘ 7.6 

 ̄

ʧʝʨʝ-

ʭʦʜʘ 

ɺʠʜ ʦʙʨʘʙʦʪʢʠ  

ʠ ʩʧʦʩʦʙ 

ʟʘʢʨʝʧʣʝʥʠʷ  

ʟʘʛʦʪʦʚʢʠ 

ʂʚʘ-

ʣʠʪʝʪ 

ʪʦʯ-

ʥʦʩʪʠ 

ʏʠʩʣʦʚʳʝ ʟʥʘʯʝʥʠʷ ʚʝʣʠʯʠʥ 

ʰʝʨʦ-

ʭʦʚʘ-

ʪʦʩʪʴ 

ʪʦʣʱʠʥʘ 

ʜʝʬʝʢʪʥʦ-

ʛʦ ʩʣʦʷ, 

ʤʢʤ 

ʩʫʤʤʘʨʥʦʝ 

ʧʨʦʩʪʨʘʥʩʪ-

ʚʝʥʥʦʝ ʦʪ-

ʢʣʦʥʝʥʠʝ, 

ʤʢʤ 

ʧʦʛʨʝʰʥʦʩʪʴ 

ʫʩʪʘʥʦʚʢʠ, 

ʤʢʤ 

ʜʦʧʫʩʢʠ,  

ʤʢʤ 

0 
ʀʩʭʦʜʥʘʷ  

ʟʘʛʦʪʦʚʢʘ 
JT16 Ra60 250 1172 - 

+1300 

-700 

1 
ʊʦʯʝʥʠʝ ʯʝʨʥʦʚʦʝ, 

ʫʩʪʘʥʦʚʢʘ ʚ ʮʝʥʪʨʘʭ 
h13 Ra20 50 70 0 

0 

-540 

2 

ʊʦʯʝʥʠʝ ʧʦʣʫʯʠʩʪʦ-

ʚʦʝ, ʫʩʪʘʥʦʚʢʘ ʚ 

ʮʝʥʪʨʘʭ 

h10 Ra5 25 3,5 0 
0 

-140 

3 

ʐʣʠʬʦʚʘʥʠʝ ʧʨʝʜ-

ʚʘʨʠʪʝʣʴʥʦʝ, ʫʩʪʘ-

ʥʦʚʢʘ ʚ ʮʝʥʪʨʘʭ 

h8 Ra2,5 2.0 0 0 
0 

-54 

4 

ʐʣʠʬʦʚʘʥʠʝ ʦʢʦʥ-

ʯʘʪʝʣʴʥʦʝ, ʫʩʪʘ-

ʥʦʚʢʘ ʚ ʮʝʥʪʨʘʭ 

p6 Ra1,25 1,5 0 0 
+59 

+37 

 

3. ʈʘʩʯʝʪ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʥʦʤʠʥʘʣʴʥʳʭ ʨʘʟʤʝʨʦʚ ʩ ʜʦʧʫʩʢʘʤʠ ʠ ʦʙʦʟʥʘʯʝʥʠʷʤʠ ʧʘʨʘʤʝʪʨʦʚ 

ʰʝʨʦʭʦʚʘʪʦʩʪʠ, ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʠʩʧʦʣʥʝʥʠʷ ʜʝʪʘʣʠ, ʚʝʜʫʪ ʦʪ ʨʘʩʯʝʪʥʦʛʦ ʨʘʟʤʝʨʘ ʩʪʫʧʝʥʠ - 

ʥʘʠʙʦʣʴʰʝʛʦ ʧʨʝʜʝʣʴʥʦʛʦ ʨʘʟʤʝʨʘ ʛʦʪʦʚʦʡ ʜʝʪʘʣʠ - ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʨʠʙʘʚʣʷʷ ʢ ʥʝʤʫ ʟʥʘʯʝʥʠʷ 

ʥʦʤʠʥʘʣʴʥʳʭ ʧʨʠʧʫʩʢʦʚ (2ʇʅʆʄi) ʚ ʧʦʨʷʜʢʝ, ʦʙʨʘʪʥʦʤ ʭʦʜʫ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. ʆʢʨʫʛʣʝ-

ʥʠʝ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʨʘʟʤʝʨʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʩʪʦʨʦʥʫ ʫʚʝʣʠʯʝʥʠʷ ʧʨʠʧʫʩʢʦʚ ʜʦ ʪʦʡ ʞʝ ʟʥʘʯʘʱʝʡ 

ʮʠʬʨʳ, ʢʘʢ ʚ ʜʦʧʫʩʢʝ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʨʘʟʤʝʨʘ (ʪʘʙʣʠʮʘ 7.7). 

 

ʊʘʙʣʠʮʘ 7.7 

 

ʆʧʨʝʜʝʣʷʝʤʘʷ ʚʝʣʠʯʠʥʘ 
ʆʙʦʟʥʘʯʝʥʠʝ 

ʚʝʣʠʯʠʥʳ 
ʏʠʩʣʦʚʦʝ ʟʥʘʯʝʥʠʝ 

ʐʝʨʦʭʦʚʘ-

ʪʦʩʪʴ 

ʈʘʟʤʝʨ ʧʦʚʝʨʭʥʦʩʪʠ ʛʦʪʦʚʦʡ 

ʜʝʪʘʣʠ 
dʏɽʈʊ ψυ̑φψυȟ

ȟ
 Ra1,25 
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ʀʩʭʦʜʥʳʡ ʨʘʩʯʝʪʥʳʡ ʨʘʟʤʝʨ   

(ʥʘʠʙʦʣʴʰʠʡ ʧʨʝʜʝʣʴʥʳʡ ʨʘʟ-

ʤʝʨ ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ) 

dʀʉʍ 85,059 - 

ʅʦʤʠʥʘʣʴʥʳʡ ʧʨʠʧʫʩʢ ʥʘ ʜʠʘ-

ʤʝʪʨ ʧʨʠ ʯʠʩʪʦʚʦʤ ʰʣʠʬʦʚʘ-

ʥʠʠ  

2ʇʅʆʄ4 0,114 - 

ʈʘʩʯʝʪʥʳʡ ʜʠʘʤʝʪʨ ʧʦʚʝʨʭʥʦ-

ʩʪʠ ʧʦʩʣʝ ʧʦʣʫʯʠʩʪʦʚʦʛʦ ʰʣʠ-

ʬʦʚʘʥʠʷ  

dʈɸʉʏ3 = dʀʉʍ + 2ʇʅʆʄ4 

dʈɸʉʏ3 ψυȟρχσÈψ ψυȢρχσȟ  Ra2,5 

ʆʢʨʫʛʣʝʥʥʳʡ ʜʠʘʤʝʪʨ ʧʦʩʣʝ  

ʧʦʣʫʯʠʩʪʦʚʦʛʦ  ʰʣʠʬʦʚʘʥʠʷ 
d3 ψυȟρχσÈψ - 

ʅʦʤʠʥʘʣʴʥʳʡ ʧʨʠʧʫʩʢ ʥʘ ʜʠʘ-

ʤʝʪʨ ʧʨʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʤ 

ʰʣʠʬʦʚʘʥʠʠ  

2ʇʅʆʄ3 0,237 - 

ʈʘʩʯʝʪʥʳʡ ʜʠʘʤʝʪʨ ʧʦʚʝʨʭʥʦ-

ʩʪʠ ʧʦʩʣʝ ʧʦʣʫʯʠʩʪʦʚʦʛʦ ʪʦʯʝ-

ʥʠʷ  

dʈɸʉʏ2 = d3 + 2ʇʅʆʄ3   

dʈɸʉʏ2 85,41h10 (85.41-0.14) Ra5 

ɼʠʘʤʝʪʨ ʧʦʩʣʝ ʧʦʣʫʯʠʩʪʦʚʦʛʦ 

ʪʦʯʝʥʠʷ (ʦʢʨʫʛʣʝʥʥʳʡ) 
d2 85,41h10  - 

ʅʦʤʠʥʘʣʴʥʳʡ ʧʨʠʧʫʩʢ ʥʘ ʜʠʘ-

ʤʝʪʨ ʧʨʠ  ʧʦʣʫʯʠʩʪʦʚʦʤ ʪʦʯʝ-

ʥʠʠ 

2ʇʅʆʄ2 0,94 - 

ʈʘʩʯʝʪʥʳʡ ʜʠʘʤʝʪʨ ʧʦʩʣʝ ʯʝʨ-

ʥʦʚʦʛʦ ʪʦʯʝʥʠʷ  

dʈɸʉʏ1 = d2 + 2ʇʅʆʄ2     

dʈɸʉʏ1 86,35h13 (86,35-0.54) Ra20 

ɼʠʘʤʝʪʨ ʧʦʩʣʝ ʯʝʨʥʦʚʦʛʦ ʪʦʯʝ-

ʥʠʷ (ʦʢʨʫʛʣʝʥʥʳʡ) 
d1 86,35h13 - 

ʅʦʤʠʥʘʣʴʥʳʡ ʧʨʠʧʫʩʢ ʥʘ ʜʠʘ-

ʤʝʪʨ ʧʨʠ ʯʝʨʥʦʚʦʤ ʪʦʯʝʥʠʠ 
2ʇʅʆʄ1 4,044 - 

ʈʘʩʯʝʪʥʳʡ ʜʠʘʤʝʪʨ ʟʘʛʦʪʦʚʢʠ 

dʈɸʉʏ0 = d1 + 2ʇʅʆʄ1     
dʈɸʉʏ0 ωπȟσωτȟ

ȟ
  

Ra60 

Rz250 

ɼʠʘʤʝʪʨ ʟʘʛʦʪʦʚʢʠ ʩ ʜʦʧʫʩʢʦʤ 

(ʦʢʨʫʛʣʝʥʥʳʡ) 
d0 ωπȟτ ȟ

ȟ
 - 

 

4. ʆʙʱʠʡ ʧʨʠʧʫʩʢ ʥʘ ʤʝʭʘʥʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʵʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʦʩʪʘʚʠʪ:  

 

2ʇʆɹʑd = 4044 + 940 + 237+ 114 = 5335 ʤʢʤ. 

 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʦʧʝʨʘʮʠʦʥʥʳʭ ʧʨʠʧʫʩʢʦʚ ʨʘʩʯʝʪʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʜʠʘʤʝʪʨ ʟʘʛʦ-

ʪʦʚʢʠ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʥʷʪ 85 + 5,335 = 90,4 ʤʤ ʚʤʝʩʪʦ 91,2, ʢʘʢ ʵʪʦ ʙʳʣʦ ʨʘʩʩʯʠʪʘʥʦ ʧʨʠ ʧʨʦʝʢʪʠ-

ʨʦʚʘʥʠʠ ʰʪʘʤʧʦʚʢʠ (ʩʤ. ʧʨʠʤʝʨ 5.3). ʕʢʦʥʦʤʠʷ ʩʦʩʪʘʚʠʪ ʧʦ ʜʠʘʤʝʪʨʫ 0,8 ʤʤ, ʧʦ ʤʘʩʩʝ - ʦʢʦʣʦ 0,5 

ʢʛ, ʠʣʠ 2,5% ʤʘʩʩʳ ʠʩʭʦʜʥʦʡ ʟʘʛʦʪʦʚʢʠ. ʆʪʩʶʜʘ ʚʳʪʝʢʘʝʪ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʩʯʝʪʥʦ-ʘʥʘʣʠʪʠʯʝ-

ʩʢʦʛʦ ʤʝʪʦʜʘ ʦʪʢʨʳʚʘʝʪ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʚʦʟʤʦʞʥʦʩʪʴ ʟʥʘʯʠʪʝʣʴʥʦʡ ʵʢʦʥʦʤʠʠ ʤʝʪʘʣʣʘ ʟʘʛʦʪʦʚʦʢ, ʯʝʤ 

ʧʨʠ ʨʘʩʯʝʪʝ ʧʦ ʪʘʙʣʠʯʥʦʤʫ ʤʝʪʦʜʫ. 

 

ɿʘʜʘʯʘ 7.3 

ʏʝʪʳʨʝʭʩʪʫʧʝʥʯʘʪʳʡ ʚʘʣ ʠʟʛʦʪʦʚʣʷʝʪʩʷ ʠʟ ʰʪʘʤʧʦʚʘʥʥʦʡ ʧʦʢʦʚʢʠ ʧʦʚʳʰʝʥʥʦʡ ʪʦʯʥʦʩʪʠ (I 

ʢʣʘʩʩ). 

ʊʨʝʙʫʝʪʩʷ ʜʣʷ ʩʪʫʧʝʥʠ ʵʪʦʛʦ ʚʘʣʘ, ʠʤʝʶʱʝʡ ʜʠʘʤʝʪʨ dɼ ʩ ʰʝʨʦʭʦʚʘʪʦʩʪʴʶ Ra1,25 ʦʧʨʝʜʝ-

ʣʠʪʴ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʧʨʠʧʫʩʢʠ ʥʘ ʚʩʝ ʧʝʨʝʭʦʜʳ ʨʘʩʯʝʪʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʩʧʦʩʦʙʦʤ. 
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ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʧʦ ʚʘʨʠʘʥʪʘʤ ʜʘʥʳ ʚ ʪʘʙʣʠʮʘʭ 5.3; 7.6; 7.8 ʠ ʥʘ ʨʠ-

ʩʫʥʢʝ 5.4. ɿʘʜʘʯʫ ʚʳʧʦʣʥʷʪʴ ʚ ʦʙʲʝʤʝ ʧʨʠʤʝʨʘ 7.3. 

 

 ̄

ʚʘʨʠ- 

ʘʥʪʘ 

ʄʘʩʩʘ 

ʟʘʛʦ-

ʪʦʚʢʠ 

m0, 

ʢʛ 

ʇʦʛʨʝʰʥʦʩʪʴ 

ʟʘʛʦʪʦʚʢʠ ɼʠʘʤʝʪʨ 

ʩʪʫʧʝʥʠ 

ʛʦʪʦʚʦʡ 

ʜʝʪʘʣʠ 

dɼ,  ʤʤ 

 ̄

ʚʘʨʠ- 

ʘʥʪʘ 

ʄʘʩʩʘ 

ʟʘʛʦ-

ʪʦʚʢʠ 

m0, 

ʢʛ 

ʇʦʛʨʝʰʥʦʩʪʴ 

ʟʘʛʦʪʦʚʢʠ ɼʠʘʤʝʪʨ 

ʩʪʫʧʝʥʠ 

ʛʦʪʦʚʦʡ 

ʜʝʪʘʣʠ 

dɼ,  ʤʤ 

ʧʦ 

ʩʤʝʱʝ-

ʥʠ ʁ

ע , 

ʤʤ 

ʧʦ 

ʢʦʨʦʙ-

ʣʝʥʠʶ, 

ע̠ ˛,̋ 

ʤʤ 

ʧʦ 

ʩʤʝʱʝ-

ʥʠ ʁ

ע , 

ʤʤ 

ʧʦ 

ʢʦʨʦʙ-

ʣʝʥʠʶ, 

ע̠ ˛,̋ 

ʤʤ 

1 7,9 1,2 0,8 45m6 6 23,2 1,4 0,8 75d8 

2 13,7 1,3 0,8 55g6 7 5,9 1,1 0,8 40k6 

3 5,1 1,1 0,6 35m6 8 18,3 1,4 0,8 70ʝ8 

4 13,7 1,3 0,8 65f7 9 11,9 1,3 0,8 50h6 

5 3,0 1,0 0,7 30n6 10 2,4 0,8 0,7 25f7 

8   ʇʆʈʗɼʆʂ ʇʈʆɽʂʊʀʈʆɺɸʅʀʗ ʊɽʍʅʆʃʆɻʀʏɽʉʂʀʍ ʇʈʆʎɽʉʉʆɺ 

 

 

ʈʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʝʪʘʣʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʤʧʣʝʢʩ 

ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʨʘʙʦʪ, ʚʢʣʶʯʘʶʱʠʭ: ʚʳʙʦʨ ʠʩʭʦʜʥʦʡ ʟʘʛʦʪʦʚʢʠ; ʚʳʙʦʨ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʙʘʟ; ʧʦʜ-

ʙʦʨ ʪʠʧʦʚʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ; ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠ ʩʦʜʝʨʞʘʥʠʷ ʪʝʭʥʦʣʦ-

ʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ; ʦʧʨʝʜʝʣʝʥʠʝ ʠ ʚʳʙʦʨ ʩʨʝʜʩʪʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʩʥʘʱʝʥʠʷ ʠ ʩʨʝʜʩʪʚ ʘʚʪʦʤʘʪʠ-

ʟʘʮʠʠ ʠ ʤʝʭʘʥʠʟʘʮʠʠ, ʩʦʩʪʘʚʣʝʥʠʝ ʟʘʢʘʟʦʚ ʥʘ ʥʠʭ; ʥʘʟʥʘʯʝʥʠʝ ʠ ʨʘʩʯʝʪ ʨʝʞʠʤʦʚ ʦʙʨʘʙʦʪʢʠ; ʥʦʨʤʠ-

ʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ; ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʦʬʝʩʩʠʡ ʠ ʢʚʘʣʠʬʠʢʘʮʠʠ ʠʩʧʦʣʥʠʪʝʣʝʡ; ʦʨʛʘʥʠʟʘʮʠʶ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʳʭ ʫʯʘʩʪʢʦʚ, ʚʳʙʦʨ ʩʨʝʜʩʪʚ ʚʥʫʪʨʠʮʝʭʦʚʦʛʦ ʪʨʘʥʩʧʦʨʪʘ; ʧʣʘʥʠʨʦʚʢʫ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʫʯʘʩʪʢʦʚ ʩ ʨʘʟʨʘʙʦʪʢʦʡ ʦʧʝʨʘʮʠʡ ʧʝʨʝʤʝʱʝʥʠʷ ʠʟʜʝʣʠʡ ʠ ʦʪʭʦʜʦʚ; ʦʬʦʨʤʣʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʜʦʢʫʤʝʥʪʘʮʠʠ ʥʘ ʚʝʩʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ. 

ɺʘʞʥʦʝ ʤʝʩʪʦ ʚ ʪʝʭʥʦʣʦʛʠʠ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ ʟʘʥʠʤʘʶʪ ʛʨʫʧʧʦʚʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦ-

ʮʝʩʩʳ. ʆʥʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʩʦʚʤʝʩʪʥʦʛʦ ʠʟʛʦʪʦʚʣʝʥʠʷ ʛʨʫʧʧʳ ʠʟʜʝʣʠʡ ʨʘʟʣʠʯʥʦʡ ʢʦʥʬʠʛʫʨʘ-

ʮʠʠ. ʎʝʣʴʶ ʨʘʟʨʘʙʦʪʢʠ ʛʨʫʧʧʦʚʦʛʦ ʧʨʦʮʝʩʩʘ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʦʚ ʠ ʩʨʝʜʩʪʚ ʢʨʫʧʥʦʩʝʨʠʡ-

ʥʦʛʦ ʠ ʤʘʩʩʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʫʩʣʦʚʠʷʭ ʝʜʠʥʠʯʥʦʛʦ, ʤʝʣʢʦʩʝʨʠʡʥʦʛʦ ʠ ʩʝʨʠʡʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ɼʣʷ ʵʪʦʛʦ ʝʱʝ ʜʦ ʨʘʟʨʘʙʦʪʢʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʦʠʟʚʦʜʷʪ ʛʨʫʧʧʠʨʦʚʘʥʠʝ ʜʝʪʘʣʝʡ ʧʦ ʪʝʭ-

ʥʦʣʦʛʠʯʝʩʢʦʤʫ ʧʦʜʦʙʠʶ, ʘ ʧʦʪʦʤ ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʜʝʪʘʣʴ-ʧʨʝʜʩʪʘʚʠʪʝʣʴ. 

ʊʠʧʦʚʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʷʚʣʷʝʪʩʷ ʩʭʝʤʘʪʠʯʝʩʢʠʤ ʦʙʱʠʤ ʧʨʦʮʝʩʩʦʤ ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʜʝʪʘʣʝʡ ʦʜʥʦʛʦ ʢʣʘʩʩʘ, ʠʤʝʶʱʠʭ ʦʙʱʠʡ ʧʣʘʥ ʦʙʨʘʙʦʪʢʠ ʦʩʥʦʚʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʦʜʥʦʨʦʜʥʳʭ ʦʧʝʨʘʮʠʡ. ʅʘ ʦʩʥʦʚʝ ʪʠʧʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʥʘʠʚʳʛʦʜʥʝʡ-

ʰʠʝ ʨʘʙʦʯʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʜʣʷ ʢʦʥʢʨʝʪʥʦʡ ʜʝʪʘʣʠ. 

ʊʠʧʠʟʘʮʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠʤʝʝʪ ʚ ʩʚʦʝʡ ʦʩʥʦʚʝ ʢʦʥʩʪʨʫʢʪʦʨʩʢʫʶ ʠ ʪʝʭʥʦʣʦʛʠ-

ʯʝʩʢʫʶ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʜʝʪʘʣʝʡ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʳʭ ʢʦʜʦʚ. ʂʦʜ ʟʘʢʣʶʯʘʝʪ ʚ ʩʝʙʝ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʫ ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʜʝʪʘʣʠ. ʇʨʠ ʢʦʜʠʨʦʚʘʥʠʠ ʧʦʣʴʟʫʶʪʩʷ ʢʦʥ-

ʩʪʨʫʢʪʦʨʩʢʠʤʠ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘʤʠ ʜʝʪʘʣʝʡ [9; 26]. 

 

ʋʩʪʘʥʦʚʣʝʥʠʝ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʛʦ ʢʦʜʘ ʜʝʪʘʣʠ 

 

ʇʨʠʤʝʨ 8.1.  

ʋʩʪʘʥʦʚʠʪʴ ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʡ ʢʦʜ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʜʝʪʘʣʠ - ʚʘʣʘ (ʩʤ. 

ʨʠʩʫʥʦʢ 5.2). 

ʈʝʰʝʥʠʝ.  

ɺʘʣ ʦʪʥʦʩʠʪʩʷ ʢ ʦʙʱʝʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʤ ʜʝʪʘʣʷʤ ʠ ʷʚʣʷʝʪʩʷ ʪʝʣʦʤ ʚʨʘʱʝʥʠʷ ʠ ʧʦʵʪʦʤʫ 

ʝʝ ʦʪʥʦʩʠʤ ʢ ʢʣʘʩʩʫ 40 çɼʝʪʘʣʠ ʦʙʱʝʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ð ʪʝʣʘ ʚʨʘʱʝʥʠʷè (ʢʦʜ 

40). 
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ʇʦʜʢʣʘʩʩ ʠ ʛʨʫʧʧʫ ʜʝʪʘʣʠ ʫʩʪʘʥʘʚʣʠʚʘʝʤ ʩʦʧʦʩʪʘʚʣʷʷ ʝʝ ʯʝʨʪʝʞ ʠ ʵʩʢʠʟʳ ʪʠʧʦʚʳʭ ʧʨʝʜʩʪʘ-

ʚʠʪʝʣʝʡ. ɼʝʪʘʣʴ ʠʤʝʝʪ ʜʣʠʥʫ L = 480 ʤʤ, ʥʘʠʙʦʣʴʰʠʡ ʜʠʘʤʝʪʨ d = 90 ʤʤ ʠ ʪʘʢ ʢʘʢ L > 2d, ʪʦ ʦʪʥʦʩʠʤ 

ʝʝ ʢ ʧʦʜʢʣʘʩʩʫ ʚʘʣʦʚ (ʢʦʜ 1). ʆʥʘ ʠʤʝʝʪ ʥʘʨʫʞʥʳʝ ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʜʚʫʩʪʦʨʦʥʥʠʤʠ 

ʫʩʪʫʧʘʤʠ ʠ ʥʝ ʠʤʝʝʪ ʥʘʨʫʞʥʦʡ ʨʝʟʴʙʳ ʠ ʧʦʵʪʦʤʫ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʛʨʫʧʧʝ 5 (ʢʦʜ 5) [9]. 

ʇʦʣʴʟʫʷʩʴ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʦʡ ʩʝʪʢʦʡ ʛʨʫʧʧʳ 40 15 [9, ʩ. 11], ʫʩʪʘʥʘʚʣʠʚʘʝʤ, ʯʪʦ ʪʘʢ ʢʘʢ ʚʘʣ 

ʥʝ ʠʤʝʝʪ ʮʝʥʪʨʘʣʴʥʦʛʦ ʦʪʚʝʨʩʪʠʷ, ʟʘʢʨʳʪʳʭ ʫʩʪʫʧʦʚ, ʧʘʟʦʚ, ʣʳʩʦʢ, ʛʨʘʥʝʡ ʥʘ ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʦʪʚʝʨʩʪʠʡ, ʪʦ ʧʦʜʛʨʫʧʧʘ ʠ ʚʠʜ ʠʤʝʶʪ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ 11 

(ʢʦʜ 11). 

ʂʦʥʩʪʨʫʢʪʦʨʩʢʠʡ ʢʦʜ ʜʝʪʘʣʠ ʮʝʣʠʢʦʤ ʟʘʧʠʩʳʚʘʝʪʩʷ ʚ ʚʠʜʝ: ɸɹɺɻ. 40 1511. XXX, ʛʜʝ ɸɹɺɻ 

(ʟʜʝʩʴ ʫʩʣʦʚʥʦ) ð ʦʙʦʟʥʘʯʝʥʠʝ ʢʦʜʘ ʦʨʛʘʥʠʟʘʮʠʠ ð ʨʘʟʨʘʙʦʪʯʠʢʘ, XXX (ʪʘʢʞʝ ʫʩʣʦʚʥʦ) ð ʨʝʛʠ-

ʩʪʨʘʮʠʦʥʥʳʡ ʥʦʤʝʨ ʜʝʪʘʣʠ. 

 

ɿʘʜʘʯʘ 8.1 

ʋʩʪʘʥʦʚʠʪʴ ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʡ ʢʦʜ ʠ ʠʟʣʦʞʠʪʴ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʜʝʪʘʣʠ 

(ʚʘʨʠʘʥʪʳ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 8.1 ʠ ʚ ʪʘʙʣʠʮʝ 8.1). 

 

ʊʘʙʣʠʮʘ 8.1 ɺʘʨʠʘʥʪʳ ʟʘʜʘʥʠʡ ʢ ʟʘʜʘʯʝ 8.1 
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