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ɺʚʝʜʝʥʠʝ 
 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʘʩʪʦʷʱʠʤʠ ʤʝʪʦʜʠʯʝʩʢʠʤʠ ʫʢʘʟʘʥʠʷʤʠ ʚ ʢʫʨ-
ʩʦʚʦʤ ʧʨʦʝʢʪʝ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʩʠʪʫʘʮʠʦʥʥʳʡ ʧʣʘʥ ʪʝʧʣʦʚʦʡ ʠʣʠ 
ʘʪʦʤʥʦʡ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ. 
ʀʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʪʠʧ, ʤʦʱ-

ʥʦʩʪʴ ʠ ʢʦʣʠʯʝʩʪʚʦ ʘʛʨʝʛʘʪʦʚ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ, ʚʠʜ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 
ʪʦʧʣʠʚʘ, ʥʘʧʨʷʞʝʥʠʝ, ʥʘ ʢʦʪʦʨʦʤ ʵʣʝʢʪʨʦʵʥʝʨʛʠʷ ʚʳʜʘʝʪʩʷ ʧʦʪʨʝʙʠ-
ʪʝʣʶ, ʠ ʜʨ. ʆʙʲʝʢʪʳ, ʩʦʦʨʫʞʝʥʠʷ ʊʕʉ ʠ ɸʕʉ, ʧʣʦʱʘʜʠ ʢʦʪʦʨʳʭ 
ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʧʨʝʜʝʣʷʶʪʩʷ (ʧʨʦʤʳʰʣʝʥʥʘʷ ʧʣʦʱʘʜʢʘ, ʪʦʧʣʠʚʥʦʝ 
ʭʦʟʷʡʩʪʚʦ, ʩʦʦʨʫʞʝʥʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ, ʟʦʣʦʦʪʚʘʣ, 
ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʩʪʨʦʡʙʘʟʘ, ʞʠʣʦʡ ʧʦ-
ʩʝʣʦʢ ʠ ʜʨ.), ʢʦʤʧʦʥʫʶʪʩʷ ʥʘ ʟʘʜʘʥʥʦʤ ʧʣʘʥʝ ʤʝʩʪʥʦʩʪʠ ʚ ʩʦʦʪʚʝʪ-
ʩʪʚʠʠ ʩ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʚʳʜʘʯʠ ʧʦ-
ʪʨʝʙʠʪʝʣʷʤ ʪʝʧʣʦʚʦʡ ʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ, ʧʦʵʪʘʧʥʦʛʦ ʚʚʦʜʘ ʘʛ-
ʨʝʛʘʪʦʚ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ, ʩ ʫʯʝʪʦʤ ʪʨʝʙʦʚʘʥʠʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʦʭʨʘʥʳ 
ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʘ ʪʘʢʞʝ ʧʨʠʨʦʜʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 
ʨʘʡʦʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 
ʎʝʣʴ ʨʘʙʦʪʳ - ʫʛʣʫʙʠʪʴ ʟʥʘʥʠʷ ʩʪʫʜʝʥʪʦʚ ʧʦ ʜʠʩʮʠʧʣʠʥʘʤ ʩʧʝ-

ʮʠʘʣʴʥʦʩʪʠ «ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʪʝʧʣʦʚʳʭ ʠ ʘʪʦʤʥʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ», 
ʧʨʠʚʠʪʴ ʠʤ ʥʘʚʳʢʠ ʚʳʧʦʣʥʝʥʠʷ ʦʮʝʥʦʯʥʳʭ ʨʘʩʯʝʪʦʚ ʥʘ ʩʪʘʜʠʠ ʪʝʭ-
ʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʧʨʠ ʚʳʙʦʨʝ ʧʣʦʱʘʜʢʠ, ʦʪʯʫʞʜʘ-
ʝʤʦʡ ʧʦʜ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʊʕʉ ʠʣʠ ɸʕʉ, ʥʘʫʯʠʪʴ ʛʨʘʤʦʪʥʦ, ʩ ʫʯʝʪʦʤ 
ʤʥʦʛʦʦʙʨʘʟʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ, ʩʪʨʦʠʪʝʣʴʥʳʭ, ʵʢʦʣʦʛʠʯʝʩʢʠʭ, ʧʨʠ-
ʨʦʜʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʢʦʤʧʦʥʦʚʘʪʴ ʦʙʲʝʢʪʳ ʵʣʝʢʪʨʦ-
ʩʪʘʥʮʠʠ ʥʘ ʧʣʘʥʝ ʤʝʩʪʥʦʩʪʠ. 
ʂʫʨʩʦʚʦʡ ʧʨʦʝʢʪ ʩʦʩʪʦʠʪ ʠʟ ʯʝʨʪʝʞʘ, ʚʳʧʦʣʥʷʝʤʦʛʦ ʥʘ ʣʠʩʪʝ 

ʚʘʪʤʘʥʘ ʠʣʠ ʤʠʣʣʠʤʝʪʨʦʚʦʡ ʙʫʤʘʛʠ ʬʦʨʤʘʪʘ ɸ2 (ɸ3) ʚ ʤʘʩʰʪʘʙʝ  
1 : 5000, 1 : 10000, 1 : 25000 (ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ, ʧʦ ʩʦʛʣʘʩʦʚʘʥʠʶ ʩ 
ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ, ʚ ʥʝʩʪʘʥʜʘʨʪʥʦʤ ʤʘʩʰʪʘʙʝ) ʢʘʨʘʥʜʘʰʘʤʠ, ʬʣʦʤʘ-
ʩʪʝʨʘʤʠ ʠʣʠ ʮʚʝʪʥʦʡ ʪʫʰʴʶ, ʠ ʧʦʷʩʥʠʪʝʣʴʥʦʡ ʟʘʧʠʩʢʠ. ʇʨʠ ʨʘʟʨʘ-
ʙʦʪʢʝ ʩʠʪʫʘʮʠʦʥʥʦʛʦ ʧʣʘʥʘ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠʤʝʥʷʪʴ ʤʝʪʦʜ ʤʘʢʝʪ-
ʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ (ʬʠʟʠʯʝʩʢʦʛʦ ʠʣʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ). ʇʨʠ ʬʠʟʠʯʝ-
ʩʢʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʘʩʰʪʘʙʦʤ ʪʦʧʦʛʨʘʬʠʠʯʝʩʢʦʡ 
ʢʘʨʪʳ, ʩʣʝʜʫʝʪ ʚʳʨʝʟʘʪʴ ʠʟ ʢʘʣʴʢʠ ʧʣʦʩʢʦʩʪʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ ʦʪʜʝʣʴ-
ʥʳʭ ʦʙʲʝʢʪʦʚ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ, ʥʘʣʦʞʠʪʴ ʠʭ ʥʘ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʡ ʧʣʘʥ 
ʤʝʩʪʥʦʩʪʠ ʠ ʧʝʨʝʤʝʱʘʪʴ ʜʦ ʧʦʣʫʯʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʡ ʢʦʤʧʦʥʦʚʢʠ, 
ʫʜʦʚʣʝʪʚʦʨʷʶʱʝʡ ʚʩʝʤ ʪʨʝʙʦʚʘʥʠʷʤ. ʂʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ 
ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʥʘʣʠʯʠʠ ʵʣʝʢʪʨʦʥʥʦʡ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ 
ʢʘʨʪʳ ʤʝʩʪʥʦʩʪʠ. 
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ɺ ʟʘʧʠʩʢʝ ʦʙʲʝʤʦʤ 15–20 ʩʪʨʘʥʠʮ ʧʨʠʚʦʜʷʪʩʷ ʨʘʩʯʝʪʳ ʩʦ ʩʩʳʣ-
ʢʦʡ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʬʦʨʤʫʣʳ, ʨʝʢʦʤʝʥʜʘʮʠʠ, ʥʦʨʤʘʪʠʚʥʳʝ 
ʜʦʢʫʤʝʥʪʳ, ʦʙʦʩʥʦʚʘʥʠʝ ʧʨʠʥʷʪʳʭ ʨʝʰʝʥʠʡ, ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠ-
ʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ. 
ɺ ʢʘʯʝʩʪʚʝ ʫʯʝʙʥʦʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʚ ʨʘʤʢʘʭ 

ʢʫʨʩʦʚʦʛʦ ʧʨʦʝʢʪʘ ʤʦʛʫʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʳ ʜʚʘ-ʪʨʠ ʚʘʨʠʘʥʪʘ ʢʦʤʧʦ-
ʥʦʚʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʘʢʝʪʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʇʫʪʝʤ ʦʨʠʝʥʪʠ-
ʨʦʚʦʯʥʦʡ ʩʪʦʠʤʦʩʪʥʦʡ ʦʮʝʥʢʠ ʟʘʪʨʘʪ ʥʘ ʢʦʤʤʫʥʠʢʘʮʠʠ, ʚʝʨʪʠʢʘʣʴ-
ʥʫʶ ʧʣʘʥʠʨʦʚʢʫ ʤʝʩʪʥʦʩʪʠ, ʠʟʜʝʨʞʢʠ ʪʨʘʥʩʧʦʨʪʘ ʪʦʧʣʠʚʘ ʠ ʵʥʝʨ-
ʛʠʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʚʘʨʠʘʥʪʦʚ ʧʦ ʵʢʚʠʚʘʣʝʥʪʥʳʤ 
ʟʘʪʨʘʪʘʤ. ʇʨʠ ʵʪʦʤ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʚʳʙʦʨ 
ʧʣʦʱʘʜʢʠ. 
ʆʩʥʦʚʥʳʝ ʵʪʘʧʳ ʨʘʙʦʪʳ ʠ ʧʦʨʷʜʦʢ ʠʭ ʚʳʧʦʣʥʝʥʠʷ: 
– ʦʟʥʘʢʦʤʣʝʥʠʝ ʩ ʠʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ, ʟʘʜʘʯʘʤʠ ʨʘʙʦʪʳ, ʚʳʙʦʨ 

ʦʩʥʦʚʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ; 
– ʧʨʦʚʝʜʝʥʠʝ ʨʘʩʯʝʪʦʚ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʧʣʦʱʘʜʠ, ʦʧʨʝʜʝʣʝʥʠʝ 

ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʬʦʨʤʳ ʪʝʨʨʠʪʦʨʠʡ, ʟʘʥʠʤʘʝʤʳʭ ʦʩʥʦʚʥʳʤʠ ʦʙʲʝʢ-
ʪʘʤʠ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ; 

– ʢʦʤʧʦʥʦʚʢʘ ʩʦʦʨʫʞʝʥʠʡ ʥʘ ʟʘʜʘʥʥʦʤ ʧʣʘʥʝ ʤʝʩʪʥʦʩʪʠ, ʚʘʨʠ-
ʘʥʪʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ; 

– ʪʨʘʩʩʠʨʦʚʢʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ, ʃʕʇ, ʪʝʧʣʦʪʨʘʩʩ, 
ʧʘʨʦʧʨʦʚʦʜʦʚ, ʠʥʞʝʥʝʨʥʳʭ ʩʝʪʝʡ; ʦʧʨʝʜʝʣʝʥʠʝ ʨʘʟʤʝʨʦʚ ʦʪʯʫʞʜʘʝ-
ʤʦʡ ʪʝʨʨʠʪʦʨʠʠ; 

– ʦʧʨʝʜʝʣʝʥʠʝ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʦʬʦʨʤʣʝʥʠʝ 
ʨʘʙʦʪʳ. 

 
 

1. ɺʓɹʆʈ ʆʉʅʆɺʅʆɻʆ ʊɽʍʅʆʃʆɻʀʏɽʉʂʆɻʆ 
ʆɹʆʈʋɼʆɺɸʅʀʗ 

 
1.1. ʊʫʨʙʠʥʳ ʜʣʷ ʢʦʥʜʝʥʩʘʮʠʦʥʥʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ 

 
ɼʣʷ ʢʦʥʜʝʥʩʘʮʠʦʥʥʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ (ʂʕʉ) ʤʦʱʥʦʩʪʴ ʪʫʨʙʠʥ 

ʚʳʙʠʨʘʝʪʩʷ ʠʩʭʦʜʷ ʠʟ ʦʧʪʠʤʘʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʵʥʝʨʛʦʙʣʦʢʦʚ: ʜʣʷ 
ʂʕʉ - 6–8, ʜʣʷ ɸʕʉ - 2–6. ʀʥʦʛʜʘ ʜʦʧʫʩʢʘʝʪʩʷ ʫʩʪʘʥʦʚʢʘ ʪʫʨʙʠʥ 
ʜʚʫʭ ʪʠʧʦʚ (ʚ ʜʚʝ ʦʯʝʨʝʜʠ). ʊʫʨʙʠʥʳ ʧʦʜʙʠʨʘʶʪʩʷ ʧʦ ʪʘʙʣ. 1.1 ʠʣʠ 
ʇ1.4 ʧʨʠʣʦʞʝʥʠʷ 1. 
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ʊʘʙʣʠʮʘ 1.1 
ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʫʨʙʠʥ ʂʕʉ 

 

ʄʘʨʢʘ 
ʪʫʨʙʠʥʳ 

ɼʘʚʣʝʥʠʝ 
ʧʘʨʘ, ʄʇʘ

ʕʣʝʢʪʨʠʯʝʩʢʘʷ 
ʤʦʱʥʦʩʪʴ, ʄɺʪ 

ʈʘʩʭʦʜ 
ʦʩʪʨʦʛʦ 
ʧʘʨʘ, ʪ/ʯ 

ʈʘʩʭʦʜ 
ʦʭʣʘʞʜʘʶʱʝʡ 
ʚʦʜʳ, ʪʳʩ. ʤ3/ʯ

ɼʣʷ ʂʕʉ 
ʂ-160-130 12,7 160/165 482/516 20,8 
ʂ-210-130 12,7 210/215 650/670 25
ʂ-300-240 23,5 300/313 930/975 36
ʂ-500-240 23,5 500/535 1525/1650 51,5
ʂ-800-240 23,5 800/850 2500/2650 73
ʂ-1200-240 23,5 1200/1280 3660/3927 105

ɼʣʷ ɸʕʉ 
ʂ-220-44 4,3 220/236 1375/1445 55,5 
ʂ-1000-60/3000 6 1000/1074 5870/6290 170 
ʂ-1200-60/1500 6 1100/1178 - - 
 
ʇʨʠʤʝʯʘʥʠʷ .  1. ɺ ʯʠʩʣʠʪʝʣʝ ʫʢʘʟʘʥʳ ʥʦʤʠʥʘʣʴʥʳʝ, ʚ ʟʥʘʤʝʥʘʪʝʣʝ – ʤʘʢʩʠ-

ʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ. 
2. ɺ ʤʘʨʢʠʨʦʚʢʝ ʪʫʨʙʠʥʳ ʧʝʨʚʘʷ ʮʠʬʨʘ ʦʟʥʘʯʘʝʪ ʤʦʱʥʦʩʪʴ, ʚʪʦʨʘʷ - ʜʘʚʣʝʥʠʝ 

ʦʩʪʨʦʛʦ ʧʘʨʘ ʚ ʢʛʩ/ʩʤ2 (0,1 ʄʇʘ). 
 
ɼʣʷ ʪʫʨʙʠʥ ɸʕʉ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴʩʷ ʯʘʩʪʦʪʘ 

ʚʨʘʱʝʥʠʷ, ʤʠʥ–1. 
 
ʅʘʧʨʠʤʝʨ, ʚ ʟʘʜʘʥʠʠ ʫʢʘʟʘʥʘ ʤʦʱʥʦʩʪʴ ʂʕʉ 2400 ʄɺʪ, ʘ ʨʝʢʦ-

ʤʝʥʜʫʝʤʘʷ ʤʦʱʥʦʩʪʴ ʵʥʝʨʛʦʙʣʦʢʦʚ ʥʝ ʫʢʘʟʘʥʘ. ʊʘʢʘʷ ʤʦʱʥʦʩʪʴ 
ʤʦʞʝʪ ʩʢʣʘʜʳʚʘʪʴʩʷ ʠʟ ʩʣʝʜʫʶʱʠʭ ʪʠʧʦʚ ʪʫʨʙʠʥ: ʚʦʩʝʤʴ ʪʫʨʙʠʥ 
ʂ-300-240, ʪʨʠ ʪʫʨʙʠʥʳ ʂ-800-240 ʠʣʠ ʜʚʝ ʪʫʨʙʠʥʳ ʂ-1200-240. 

 
1.2. ʊʫʨʙʠʥʳ ʜʣʷ ʪʝʧʣʦʵʣʝʢʪʨʦʮʝʥʪʨʘʣʝʡ 

 
ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʫʨʙʠʥ ʜʣʷ ʪʝʧʣʦʵʣʝʢʪʨʦʮʝʥʪʨʘʣʝʡ (ʊʕʎ) ʧʨʠ-

ʚʝʜʝʥʳ ʚ ʪʘʙʣ. 1.2 ʠ ʇ1.4 ʧʨʠʣʦʞʝʥʠʷ 1.  
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ʊʘʙʣʠʮʘ 1.2 
 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʫʨʙʠʥ ʊʕʎ 
 

ʄʘʨʢʘ 
ʪʫʨʙʠʥʳ 

ʕʣʝʢʪʨʠ-
ʯʝʩʢʘʷ 
ʤʦʱʥʦʩʪʴ,
ʄɺʪ 

ʊʝʧʣʦʬʠ-
ʢʘʮʠʦʥʥʳʡ 
ʦʪʙʦʨ, ʄɺʪ

ʇʨʦʠʟʚʦʜ-
ʩʪʚʝʥʥʳʡ 
ʦʪʙʦʨ ʧʘʨʘ, 
ʪ/ʯ 

ʈʘʩʭʦʜ 
ʦʩʪʨʦʛʦ 
ʧʘʨʘ, 
ʪ/ʯ 

ʈʘʩʭʦʜ 
ʦʭʣʘʞ-
ʜʘʶʱʝʡ 
ʚʦʜʳ, 
ʪʳʩ. ʤ3/ʯ

ɼʣʷ ʥʝʙʣʦʯʥʳʭ ʊʕʎ 
ʇʊ-60/75-130 60/75 60/97 140/250 350/387 8 
ʇʊ-80/100-130 80/100 75/120 185/300 450/470 8 
ʇʊ-135/165-130 135/165 128/162 320/480 750/760 12,4 
P-50-130 50/60 - 400 480 -
P-100-130 100/107 - 650 760 -
T-100/120-130 110/120 204 - 445/485 16 
T-175/210-130 175/210 315 - 745/760 24,5 

ɼʣʷ ʙʣʦʯʥʳʭ ʊʕʎ 
ʊ-180/215-130 180/215 265 - 659/670 22 
ʊ-250/300-240 250/300 395 - 955/980 28 

 
ʇʨʠʤʝʯʘʥʠʷ .  1. ɺ ʯʠʩʣʠʪʝʣʝ ʜʨʦʙʠ ʫʢʘʟʘʥʳ ʥʦʤʠʥʘʣʴʥʳʝ, ʚ ʟʥʘʤʝʥʘʪʝʣʝ -  

ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ. ɼʣʷ ʪʫʨʙʠʥ ʩ ʜʚʫʤʷ ʦʪʙʦʨʘʤʠ ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ 
ʦʜʥʦʛʦ ʦʪʙʦʨʘ ʜʦʩʪʠʛʘʶʪʩʷ ʧʨʠ ʧʦʣʥʦʤ ʟʘʢʨʳʪʠʠ ʜʨʫʛʦʛʦ. 

2. ɺ ʤʘʨʢʝ ʪʫʨʙʠʥ ʙʫʢʚʘ ʦʙʦʟʥʘʯʘʝʪ ʪʠʧ ʪʫʨʙʠʥʳ, ʩʣʝʜʫʶʱʠʝ ʮʠʬʨʳ – ʤʦʱ-
ʥʦʩʪʴ, ʄɺʪ, ʧʦʩʣʝʜʥʷʷ ʮʠʬʨʘ - ʜʘʚʣʝʥʠʝ ʦʩʪʨʦʛʦ ʧʘʨʘ, ʢʛʩ/ʩʤ2. ʊʠʧʳ ʪʫʨʙʠʥ ʚʳʙʠ-
ʨʘʶʪʩʷ ʧʦ ɻʆʉʊ 3618–76: 
ʂ – ʢʦʥʜʝʥʩʘʮʠʦʥʥʳʝ ʙʝʟ ʨʝʛʫʣʠʨʫʝʤʦʛʦ ʦʪʙʦʨʘ ʧʘʨʘ; 
ʇ – ʪʝʧʣʦʬʠʢʘʮʠʦʥʥʳʝ ʩ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʦʪʙʦʨʦʤ ʧʘʨʘ; 
ʊ – ʪʝʧʣʦʬʠʢʘʮʠʦʥʥʳʝ ʩ ʨʝʛʫʣʠʨʫʝʤʳʤ ʪʝʧʣʦʬʠʢʘʮʠʦʥʥʳʤ ʦʪʙʦʨʦʤ ʧʘʨʘ; 
ʇʊ – ʪʝʧʣʦʬʠʢʘʮʠʦʥʥʳʝ ʩ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʠ ʦʪʦʧʠʪʝʣʴʥʳʤ ʦʪʙʦʨʦʤ ʧʘʨʘ; 
ʊʇ – ʪʝʧʣʦʬʠʢʘʮʠʦʥʥʳʝ ʩ ʧʨʦʪʠʚʦʜʘʚʣʝʥʠʝʤ ʠ ʦʪʦʧʠʪʝʣʴʥʳʤ ʦʪʙʦʨʦʤ ʧʘʨʘ; 
ʈ – ʩ ʧʨʦʪʠʚʦʜʘʚʣʝʥʠʝʤ ʙʝʟ ʨʝʛʫʣʠʨʫʝʤʦʛʦ ʦʪʙʦʨʘ ʧʘʨʘ. 
3. ɹʣʦʯʥʘʷ ʩʪʨʫʢʪʫʨʘ ʊʕʉ: ʊʕʉ ʩʦʩʪʦʠʪ ʠʟ ʦʪʜʝʣʴʥʳʭ ʤʦʥʦʵʥʝʨʛʦʙʣʦʢʦʚ. ɺ ʩʦʩʪʘʚ 

ʢʘʞʜʦʛʦ ʚʭʦʜʷʪ ʦʩʥʦʚʥʳʝ ʘʛʨʝʛʘʪʳ – ʪʫʨʙʠʥʥʳʡ ʠ ʢʦʪʝʣʴʥʳʡ (ʨʝʘʢʪʦʨʥʳʡ) – ʠ ʩʚʷʟʘʥ-
ʥʦʝ ʩ ʥʠʤʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ. ʅʝʙʣʦʯʥʘʷ ʩʪʨʫʢʪʫʨʘ 
ʊʕʉ: ʘʛʨʝʛʘʪʳ ʧʘʨʘʣʣʝʣʴʥʦ ʚʟʘʠʤʦʩʚʷʟʘʥʳ ʛʣʘʚʥʦʡ ʧʘʨʦʚʦʡ ʤʘʛʠʩʪʨʘʣʴʶ. 
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ʊʫʨʙʠʥʳ ʥʝʙʣʦʯʥʳʭ ʊʕʎ ʤʦʞʥʦ ʧʦʜʦʙʨʘʪʴ ʧʦ ʛʨʘʬʠʢʫ ʥʘ  
ʨʠʩ. 1.1 ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʩʭʦʜʘ ʧʘʨʘ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʤʘʢʩʠ-
ʤʘʣʴʥʦʡ ʦʪʦʧʠʪʝʣʴʥʦʡ ʥʘʛʨʫʟʢʠ ʊʕʎ. ʅʘ ʨʠʩʫʥʢʝ ʦʙʦʟʥʘʯʝʥʳ ʥʦ-
ʤʝʨʘ ʚʘʨʠʘʥʪʦʚ, ʘ ʩʦʩʪʘʚ ʪʫʨʙʠʥ ʜʣʷ ʢʘʞʜʦʛʦ ʚʘʨʠʘʥʪʘ ʧʨʠʚʝʜʝʥ ʚ 
ʪʘʙʣ. 1.3. 

 

 
ʈʠʩ. 1.1. ʇʦʢʨʳʪʠʝ ʪʝʧʣʦʚʳʭ ʥʘʛʨʫʟʦʢ ʪʝʧʣʦʵʣʝʢʪʨʦʮʝʥʪʨʘʣʷʤʠ 

 
ʇʨʠʤʝʨ  1 .1 

 
ɿʘʜʘʥʘ ʦʪʦʧʠʪʝʣʴʥʘʷ ʥʘʛʨʫʟʢʘ ʥʝʙʣʦʯʥʦʡ ʊʕʎ - 1400 ʄɺʪ ʠ ʧʦ-

ʜʘʯʘ ʧʘʨʘ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ 500 ʪ/ʯ. ʇʦ ʨʠʩ. 1.1 (ʚʘʨʠʘʥʪ 14) ʠ  
ʪʘʙʣ. 1.3 ʜʣʷ ʧʦʢʨʳʪʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʠ ʦʪʦʧʠʪʝʣʴʥʦʡ ʥʘʛʨʫʟʢʠ ʧʦʜ-
ʙʠʨʘʝʤ ʦʜʥʫ ʪʫʨʙʠʥʫ ʇʊ-135/165-130 ʠ ʜʚʝ ʪʫʨʙʠʥʳ ʊ-175/210-130. 
ʅʦʤʠʥʘʣʴʥʘʷ ʥʘʛʨʫʟʢʘ ʠʭ ʪʝʧʣʦʬʠʢʘʮʠʦʥʥʳʭ ʦʪʙʦʨʦʚ  
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128 + 2·315 = 758 ʄɺʪ. 
 
ʆʪʦʧʠʪʝʣʴʥʘʷ ʥʘʛʨʫʟʢʘ ʧʠʢʦʚʳʭ ʚʦʜʦʛʨʝʡʥʳʭ ʢʦʪʣʦʚ ʜʦʣʞʥʘ 

ʙʳʪʴ  
 

1500 – 758 = 742 ʄɺʪ. 
 
ɼʣʷ ʙʣʦʯʥʳʭ ʦʪʦʧʠʪʝʣʴʥʳʭ ʊʕʎ ʧʦʣʦʚʠʥʘ ʥʘʛʨʫʟʢʠ ʪʘʢʞʝ ʜʦʣʞʥʘ 

ʧʦʢʨʳʚʘʪʴʩʷ ʧʠʢʦʚʳʤʠ ʚʦʜʦʛʨʝʡʥʳʤʠ ʢʦʪʣʘʤʠ, ʘ ʚʪʦʨʘʷ ʧʦʣʦʚʠʥʘ - 
ʪʫʨʙʠʥʘʤʠ ʪʠʧʘ ʊ-180/215-130 ʠʣʠ ʊ-250/300-240 (ʦʜʥʠ ʠʣʠ ʜʨʫʛʠʝ, 
ʩʤʝʰʝʥʠʝ ʠʭ ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ). ʊʫʨʙʠʥʳ ʪʠʧʘ ʊ-250/300-240 ʨʝʢʦʤʝʥ-
ʜʫʶʪʩʷ ʧʨʠ ʦʪʦʧʠʪʝʣʴʥʦʡ ʥʘʛʨʫʟʢʝ ʙʦʣʝʝ 2000 ʄɺʪ. ʀʥʦʛʜʘ ʙʣʦʯʥʳʝ 
ʊʕʉ ʪʘʢʞʝ ʥʝʩʫʪ ʥʝʙʦʣʴʰʫʶ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʥʘʛʨʫʟʢʫ ʧʦ ʧʘʨʫ - 
ʜʣʷ ʝʝ ʧʦʢʨʳʪʠʷ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʪʫʨʙʠʥʳ ʪʠʧʘ ʇʊ. 

 
ʇʨʠʤʝʨ  2 .2 

 
ɿʘʜʘʥʘ ʦʪʦʧʠʪʝʣʴʥʘʷ ʥʘʛʨʫʟʢʘ ʙʣʦʯʥʦʡ ʊʕʎ - 3000 ʄɺʪ. ʇʨʠ-

ʥʠʤʘʝʤ ʯʝʪʳʨʝ ʪʫʨʙʠʥʳ ʊ-250/300-240 ʩ ʪʝʧʣʦʬʠʢʘʮʠʦʥʥʦʡ ʤʦʱ-
ʥʦʩʪʴʶ 

 
4 · 395 = 1580 ʄɺʪ. 

 
ʅʘʛʨʫʟʢʘ ʧʠʢʦʚʳʭ ʚʦʜʦʛʨʝʡʥʳʭ ʢʦʪʣʦʚ  
 

3000 – 1580 = 1420 ʄɺʪ. 
 
ʕʣʝʢʪʨʠʯʝʩʢʘʷ ʤʦʱʥʦʩʪʴ ʊʕʎ ʩʢʣʘʜʳʚʘʝʪʩʷ ʠʟ ʤʦʱʥʦʩʪʠ ʧʦʜʦ-

ʙʨʘʥʥʳʭ ʪʫʨʙʠʥ. ʊʘʢ, ʚ ʧʦʩʣʝʜʥʝʤ ʧʨʠʤʝʨʝ ʥʦʤʠʥʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ 
ʊʕʎ ʙʫʜʝʪ 

 
4 250 1000ʄɺʪ,Ö =  

 
ʘ ʤʘʢʩʠʤʘʣʴʥʘʷ (ʫʩʪʘʥʦʚʣʝʥʥʘʷ)  
 

4 300 1200ʄɺʪ.Ö =  
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ʊʘʙʣʠʮʘ 1.3 
 

ɺʘʨʠʘʥʪʳ ʩʦʩʪʘʚʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʥʝʙʣʦʯʥʳʭ ʊʕʎ 
 

ɺʘʨʠʘʥʪ 
(ʩʤ. ʨʠʩ. 1.1) 

ʉʦʩʪʘʚ ʪʫʨʙʠʥ 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 
ʢʦʪʣʦʚ 

ʧʘʨʦʚʳʭ, 
ʪ/ʯ 

ʚʦʜʦʛʨʝʡʥʳʭ, 
ʄɺʪ 

1 2 × ʇʊ -60 2 × 420 100–150 
2 2 × ʇʊ-60 + ʈ-50 3 × 420 100–150 
3 ʇʊ-80 + ʊ - 110 2 × 500 150–300 
4 3 × ʇʊ -80 3 × 500 150–250 
5 2 × ʊ-110 2 × 500 300–400 
6 ʇʊ-135 + ʈ-100 4 × 420 100–150 
7 ʇʊ-135 + ʊ-110 + ʈ-50 5 × 420 300–450 
8 ʇʊ-80 + 2 × ʊ-110 3 × 500 300–450 
9 2 × ʊ-180 2 × 670 400–500 

10 ʇʊ-135 + 2 × ʊ-110 + ʈ-50 5 × 420 300–500 
11 ʇʊ-60 + 2 × ʊ-175 5 × 420 450–600 
12 ʇʊ-80 + 2 × ʊ-175 5 × 420 600–700 
13 2 × ʇʊ-135 + ʊ-110 + ʈ-100 7 × 420 100–250 
14 ʇʊ-135 + 2 × ʊ-175 6 × 420 600–700 
15 2 × ʇʊ-135 +2 × ʊ-110 6 × 420 250–400 
16 2 × ʇʊ-135 +2 × ʊ-110 + ʈ-50 7 × 420 400–600 
17 3 × ʊ-180 3 × 670 500–750 
18 2 × ʇʊ-135 +2 × ʊ-110 + ʈ-100 8 × 420 300–650 
19 2 × ʇʊ-135 +2 × ʊ-175 8 × 420 600–950 
20 ʇʊ-135 +3 × ʊ-175 7 × 420 700–1000 
21 ʇʊ-135 + 3 × ʊ-175 + ʈ-50 8 × 420 750–1000 
22 4 × ʊ-180 4 × 670 750–1000 
23 2 × ʇʊ-135 + 2 × ʊ-175 10 × 420 700–1000 

 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʦʪʦʧʠʪʝʣʴʥʘʷ ʥʘʛʨʫʟʢʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʦʢʨʳʚʘʝʪʩʷ 
ʪʝʧʣʦʤ ʠʟ ʪʝʧʣʦʬʠʢʘʮʠʦʥʥʳʭ ʦʪʙʦʨʦʚ ʪʫʨʙʠʥʳ ʥʘ 45–55 %. 
ʆʩʪʘʣʴʥʘʷ ʯʘʩʪʴ ʥʘʛʨʫʟʢʠ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʧʠʢʦʚʳʝ ʚʦʜʦʛʨʝʡʥʳʝ ʢʦʪ-
ʣʳ, ʢʦʪʦʨʳʝ ʨʘʙʦʪʘʶʪ ʪʦʣʴʢʦ ʚ ʩʘʤʦʝ ʭʦʣʦʜʥʦʝ ʚʨʝʤʷ. 
ɺ ʪʘʙʣ. 1.3 ʧʨʠʚʝʜʝʥʘ ʪʘʢʞʝ ʩʫʤʤʘʨʥʘʷ ʪʝʧʣʦʧʨʦʠʟʚʦʜʠʪʝʣʴ-

ʥʦʩʪʴ ʧʠʢʦʚʳʭ ʚʦʜʦʛʨʝʡʥʳʭ ʢʦʪʣʦʚ. 
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1.3. ʇʘʨʦʚʳʝ ʢʦʪʣʳ ʜʣʷ ʂʕʉ ʠ ʙʣʦʯʥʳʭ ʊʕʎ 
 

ʇʘʨʦʚʳʝ ʢʦʪʣʳ ʚʥʘʯʘʣʝ ʧʦʜʙʠʨʘʶʪʩʷ ʧʦ ʥʦʤʠʥʘʣʴʥʦʤʫ ʜʘʚʣʝʥʠʶ 
ʧʘʨʘ ʥʘ ʪʫʨʙʠʥʝ (ʩʤ. ʪʘʙʣ. 1.1). ʊʘʢ, ʜʣʷ ʜʘʚʣʝʥʠʷ ʧʘʨʘ ʚ ʪʫʨʙʠʥʝ  
12,7 ʄʇʘ ʜʘʚʣʝʥʠʝ ʧʘʨʘ ʥʘ ʚʳʭʦʜʝ ʠʟ ʢʦʪʣʘ ʜʦʣʞʥʦ ʙʳʪʴ 13,8 ʄʇʘ, 
ʜʣʷ 23,5 ʄʇʘ - 25 ʄʇʘ. ɿʘʪʝʤ ʧʦ ʪʘʙʣ. 1.4 ʠʣʠ ʇ1.1 ʧʨʠʣʦʞʝʥʠʷ 1 
ʧʦʜʙʠʨʘʝʪʩʷ ʧʘʨʦʚʦʡ ʢʦʪʝʣ, ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʨʘʚʥʘ 
ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʙʦʣʴʰʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʘʩʭʦʜʘ ʧʘʨʘ ʥʘ ʪʫʨʙʠʥʫ. ɺʠʜ 
ʪʦʧʣʠʚʘ ʜʦʣʞʝʥ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʟʘʜʘʥʥʦʤʫ. 

 

ʊʘʙʣʠʮʘ 1.4 
 

ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʘʨʦʚʳʭ ʢʦʪʣʦʚ 
 

ʄʘʨʢʘ ʢʦʪʣʘ 
(ʟʘʚʦʜʩʢʘʷ) 

ʇʘʨʦʧʨʦʠʟ-
ʚʦʜʠʪʝʣʴ-
ʥʦʩʪʴ, ʪ/ʯ 

ɼʘʚʣʝʥʠʝ 
ʧʘʨʘ, ʄʇʘ 

ɺʠʜ 
ʪʦʧʣʠʚʘ 

ʈʘʩʭʦʜ 
ʫʩʣʦʚʥʦʛʦ 
ʪʦʧʣʠʚʘ, 
ʪ/ʯ 

ɼʣʷ ʂʕʉ ʠ ʙʣʦʯʥʳʭ ʊʕʎ 
ɹʂɿ-670-140-1 670 13,8 ɹʫʨʳʡ ʫʛʦʣʴ 70 
ʊʇɽ-209 670 13,8 ʂʘʤʝʥʥʳʡ 

ʫʛʦʣʴ 
74,5 

ʊɻʄɽ-206 670 13,8 ɻʘʟ, ʤʘʟʫʪ 68,2 
ʇʂ-39-2 950 25 ʕʢʠʙʘʩʪʫʟʩʢʠʡ 

ʫʛʦʣʴ 
95 

ʇ-59 990 25 ɹʫʨʳʡ ʫʛʦʣʴ 97 
ʊʇʇ-210ɸ 1000 25 ʋʛʦʣʴ ɸʐ, ʊ 99 
ʊʇʇ-312ɸ 1000 25 ʋʛʦʣʴ ɻ 96,9 
ʊʐʇ-344 1000 25 ɻʘʟ, ʤʘʟʫʪ 94 
ʇ-49 1600 25 ʅʘʟʘʨʦʚʩʢʠʡ 

ʙʫʨʳʡ ʫʛʦʣʴ 
160,6 

ʇ-57-3ʄ 1650 25 ʕʢʠʙʘʩʪʫʟʩʢʠʡ 
ʫʛʦʣʴ 

164,5 

ʊɻʄ-501 1800 13,8 ʄʘʟʫʪ 181,5 
ʊʇʇ-200 2500 25 ʋʛʦʣʴ ɸʐ, ʊ 248 
ʇ-67 2650 25 ɹʫʨʳʡ ʫʛʦʣʴ 257,7 
ʊʇʇ-804 2650 25 ʂʫʟʥʝʮʢʠʡ 

ʫʛʦʣʴ ʉʉ, 
ɼʦʥʝʮʢʠʡ ɻ 

256,5 

ʊɻʄʇ-204 2650 25 ɻʘʟ, ʤʘʟʫʪ 251 
ʊɻʄʇ-1202 3950 25 ɻʘʟ, ʤʘʟʫʪ 373,5 
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ʆʢʦʥʯʘʥʠʝ ʪʘʙʣ. 1.4 
 

ʄʘʨʢʘ ʢʦʪʣʘ 
(ʟʘʚʦʜʩʢʘʷ) 

ʇʘʨʦʧʨʦʠʟ-
ʚʦʜʠʪʝʣʴ-
ʥʦʩʪʴ, ʪ/ʯ 

ɼʘʚʣʝ-
ʥʠʝ ʧʘʨʘ, 
ʄʇʘ 

ɺʠʜ 
ʪʦʧʣʠʚʘ 

ʈʘʩʭʦʜ 
ʫʩʣʦʚʥʦʛʦ 
ʪʦʧʣʠʚʘ, 
ʪ/ʯ 

ɼʣʷ ʥʝʙʣʦʯʥʳʭ ʊʕʎ 
ɹʂɿ-420-140-ʇʊ-2 420 13,8 ɹʫʨʳʡ ʫʛʦʣʴ 38,8 
ɹʂɿ-420-130-5 420 13,8 ʕʢʠʙʘ-

ʩʪʫʟʩʢʠʡ 
ʫʛʦʣʴ 

38,4 

ʊʇ-87-1 420 13,8 ʋʛʦʣʴ ɸʐ, ʊ 40 
ɹʂɿ-420-
140ʅɻʄ-2 

420 13,8 ɻʘʟ, ʤʘʟʫʪ 
36,9 

ɹʂɿ-500-140-1 500 13,8 ɹʫʨʳʡ ʫʛʦʣʴ 46,2 
ʊʇ-430 500 13,8 ʂʘʤʝʥʥʳʡ 

ʫʛʦʣʴ 
48,3 

ʊɻʄɽ-464 500 13,8 ɻʘʟ, ʤʘʟʫʪ 43,2 
 
ʇʨʠʤʝʯʘʥʠʷ . 1. ʋʩʣʦʚʥʦʝ ʪʦʧʣʠʚʦ – ʥʝʢʠʡ ʵʥʝʨʛʦʥʦʩʠʪʝʣʴ, ʧʨʠ ʩʞʠʛʘʥʠʠ  

1 ʢʛ ʢʦʪʦʨʦʛʦ ʚʳʜʝʣʷʝʪʩʷ 29,33 ʄɼʞ (7000 ʢʢʘʣ). 
2. ɹʫʨʳʝ, ʢʘʤʝʥʥʳʝ ʫʛʣʠ ʠ ʘʥʪʨʘʮʠʪʳ ʦʙʦʟʥʘʯʘʶʪ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 

24543–88. 
 

ʇʨʠʤʝʨ  1 .3  
 
ɼʣʷ ʙʣʦʯʥʦʡ ʊʕʎ ʤʦʱʥʦʩʪʴʶ 1000/1200 ʄɺʪ ʥʘ ʵʢʠʙʘʩʪʫʟʩʢʦʤ 

ʫʛʣʝ ʜʣʷ ʪʫʨʙʠʥ ʊ-250/300-240 ʧʦʜʙʠʨʘʝʤ ʯʝʪʳʨʝ ʢʦʪʣʘ ʇʂ-39-2 
ʧʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ ʧʦ 950 ʪ/ʯ. 

 
1.4. ʇʘʨʦʚʳʝ ʢʦʪʣʳ ʜʣʷ ʥʝʙʣʦʯʥʳʭ ʊʕʎ 

 
ʇʘʨʦʚʳʝ ʢʦʪʣʳ ʩʦʚʨʝʤʝʥʥʳʭ ʥʝʙʣʦʯʥʳʭ ʊʕʎ ʨʘʩʩʯʠʪʘʥʳ ʥʘ 

ʜʘʚʣʝʥʠʝ 13,8 ʄʇʘ (ʩʤ. ʪʘʙʣ. 1.4). ɼʣʷ ʠʭ ʧʦʜʙʦʨʘ ʩʣʝʜʫʝʪ ʩʣʦʞʠʪʴ 
ʤʘʢʩʠʤʘʣʴʥʳʝ ʨʘʩʭʦʜʳ ʧʘʨʘ ʚʩʝʭ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʪʫʨʙʠʥ ʠ ʨʘʟʜʝ-
ʣʠʪʴ ʥʘ ʧʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʦʜʥʦʛʦ ʢʦʪʣʘ, ʨʘʚʥʫʶ 420 ʠʣʠ 
500 ʪ/ʯ. ʂʦʪʣʳ ʥʝʙʣʦʯʥʳʭ ʊʕʎ ʧʨʠʥʠʤʘʶʪʩʷ ʦʜʥʦʪʠʧʥʳʤʠ. ʇʨʝʜ-
ʧʦʯʪʠʪʝʣʴʥʳʡ ʪʠʧʦʨʘʟʤʝʨ - 420 ʪ/ʯ. ʊʦʪ ʠʣʠ ʠʥʦʡ ʪʠʧ ʢʦʪʣʘ ʚʳʙʠ-
ʨʘʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʥʘʩʢʦʣʴʢʦ ʦʙʱʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 
ʢʦʪʣʦʚ ʙʣʠʟʢʘ ʢ ʪʨʝʙʫʝʤʦʤʫ ʨʘʩʭʦʜʫ ʧʘʨʘ ʥʘ ʪʫʨʙʠʥʳ. ʇʨʠ ʚʳʙʦʨʝ 
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ʢʦʪʣʦʚ ʤʦʞʥʦ ʧʦʣʴʟʦʚʘʪʴʩʷ ʜʘʥʥʳʤʠ ʪʘʙʣ. 1.3 ʠʣʠ ʇ1.1 ʧʨʠʣʦʞʝʥʠʷ 1. 
ʂʦʥʢʨʝʪʥʳʡ ʪʠʧ ʢʦʪʣʘ ʜʦʣʞʝʥ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʟʘʜʘʥʥʦʤʫ ʚʠʜʫ 
ʪʦʧʣʠʚʘ. 

 

ʇʨʠʤʝʨ  1 .4 
 

ɼʣʷ ʊʕʎ ʩ ʦʜʥʦʡ ʪʫʨʙʠʥʦʡ ʇʊ-135/165-130 ʠ ʜʚʫʤʷ ʪʫʨʙʠʥʘʤʠ 
ʊ-175/210-130 ʤʘʢʩʠʤʘʣʴʥʳʡ ʨʘʩʭʦʜ ʧʘʨʘ ʜʦʣʞʝʥ ʙʳʪʴ  

 

760 2 760 2280 ʪ/ʯ+ Ö =  
 

(ʩʤ. ʪʘʙʣ. 1.2). ɼʦʩʪʘʪʦʯʥʦ ʙʣʠʟʢʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʜʘʶʪ 
ʰʝʩʪʴ ʢʦʪʣʦʚ ʧʦ 420 ʪ/ʯ: 
 

6 420 2520 ʪ/ʯ.Ö =  
 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʫʨʦʛʦ ʫʛʣʷ ʧʨʠʥʠʤʘʝʤ ʰʝʩʪʴ ʢʦʪʣʦʚ ɹʂɿ-
420-140-ʇʊ-2. 

 

1.5. ʆʙʦʨʫʜʦʚʘʥʠʝ ɸʕʉ 
 

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ɸʕʉ ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ ʩ ʨʝʘʢʪʦ-
ʨʦʤ ɺɺʕʈ-440 ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʜʚʝ ʪʫʨʙʠʥʳ ʂ-220-44, ʩ ʨʝʘʢʪʦʨʦʤ 
ɺɺʕʈ-1000 - ʦʜʥʫ ʪʫʨʙʠʥʫ ʂ-1000-60/3000, ʩ ʨʝʘʢʪʦʨʦʤ ɺɺʕʈ-1200 - 
ʦʜʥʫ ʪʫʨʙʠʥʫ ʂ-1200-60/1500. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʩʥʦʚʥʦʛʦ ʪʝʭʥʦʣʦʛʠ-
ʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ɸʕʉ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. ʇ1.2, ʇ1.3, ʇ1.5–ʇ1.9 
ʧʨʠʣʦʞʝʥʠʷ 1. 

 
 

2. ʇʈʆʄʓʐʃɽʅʅɸʗ ʇʃʆʑɸɼʂɸ 
 

2.1. ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ 
 

ʇʨʦʤʳʰʣʝʥʥʘʷ ʧʣʦʱʘʜʢʘ – ʪʝʨʨʠʪʦʨʠʷ, ʥʘ ʢʦʪʦʨʦʡ ʨʘʟʤʝʱʝʥʳ 
ʦʩʥʦʚʥʳʝ ʟʜʘʥʠʷ ʠ ʩʦʦʨʫʞʝʥʠʷ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ: ʛʣʘʚʥʳʡ ʢʦʨʧʫʩ, 
ʦʙʲʝʜʠʥʝʥʥʳʡ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʡ ʢʦʨʧʫʩ (ʤʘʩʪʝʨʩʢʠʝ, ʩʠʩʪʝʤʳ  
ʚʦʜʦʧʦʜʛʦʪʦʚʢʠ), ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʙʳʪʦʚʳʝ ʟʜʘʥʠʷ, ʩʧʝʮʢʦʨʧʫʩ, 
ʭʨʘʥʠʣʠʱʝ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʦʪʭʦʜʦʚ (ʥʘ ɸʕʉ) ʠ ʜʨ. ɺ ʦʪʜʝʣʴʥʳʭ 
ʩʣʫʯʘʷʭ ʪʦʧʣʠʚʥʦʝ ʫʛʦʣʴʥʦʝ ʭʦʟʷʡʩʪʚʦ ʠ ʦʙʲʝʢʪʳ ʩʠʩʪʝʤʳ ʮʠʨʢʫ-
ʣʷʮʠʦʥʥʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ (ʛʨʘʜʠʨʥʠ, ʥʘʩʦʩʥʳʝ) ʪʘʢʞʝ ʨʘʟʤʝʱʘ-
ʶʪʩʷ ʥʘ ʧʨʦʤʧʣʦʱʘʜʢʝ. 
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2.2. ʆʧʨʝʜʝʣʝʥʠʝ ʨʘʟʤʝʨʦʚ ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʣʦʱʘʜʢʠ 
 
ʇʣʦʱʘʜʴ ʪʝʨʨʠʪʦʨʠʠ ʟʘʚʠʩʠʪ ʦʪ ʤʦʱʥʦʩʪʠ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʠ ʦʪ-

ʜʝʣʴʥʳʭ ʙʣʦʢʦʚ, ʢʦʤʧʦʥʦʚʢʠ ʘʛʨʝʛʘʪʦʚ ʚ ʛʣʘʚʥʦʤ ʢʦʨʧʫʩʝ, ʢʦʤʧʦ-
ʥʦʚʢʠ ʩʘʤʦʛʦ ʛʣʘʚʥʦʛʦ ʢʦʨʧʫʩʘ (ʤʦʥʦʙʣʦʢ, ʙʠʙʣʦʯʥʘʷ ʠʣʠ ʩ ʨʘʟʤʝ-
ʱʝʥʠʝʤ ʚ ʦʜʥʦʤ ʟʜʘʥʠʠ ʚʩʝʭ ʙʣʦʢʦʚ), ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʤʝʩʪʥʦʩʪʠ ʠ 
ʨʝʰʝʥʠʷ ʛʝʥʝʨʘʣʴʥʦʛʦ ʧʣʘʥʘ. 
ʇʣʦʱʘʜʴ ʪʝʨʨʠʪʦʨʠʠ ʧʨʦʤʧʣʦʱʘʜʢʠ ʦʨʠʝʥʪʠʨʦʚʦʯʥʦ ʤʦʞʥʦ 

ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʬʦʨʤʫʣʝ 
 

,
100

f W
F

Ö
=               (2.1) 

 
ʛʜʝ f - ʫʜʝʣʴʥʘʷ ʧʣʦʱʘʜʴ ʧʨʦʤʧʣʦʱʘʜʢʠ, ʛʘ/ʄɺʪ; ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ 
ʛʨʘʬʠʢʘʤ ʥʘ ʨʠʩ. 2.1; 

W  - ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʤʦʱʥʦʩʪʴ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ, ʄɺʪ. 
 

 
 

ʈʠʩ. 2.1. ʋʜʝʣʴʥʘʷ ʧʣʦʱʘʜʴ ʧʨʦʤʧʣʦʱʘʜʢʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ  
ʦʪ ʤʦʱʥʦʩʪʠ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ: 

1 – ʊʕʎ; 2 – ʧʳʣʝʫʛʦʣʴʥʘʷ ʂʕʉ; 3 – ʛʘʟʦʤʘʟʫʪʥʘʷ ʂʕʉ (ʙʝʟ ʤʘʟʫʪʥʦʛʦ ʭʦʟʷʡʩʪʚʘ); 
4 – ɸʕʉ ʩ ʨʝʘʢʪʦʨʘʤʠ ɺɺʕʈ ʚ ʤʦʥʦʙʣʦʯʥʦʡ ʢʦʤʧʦʥʦʚʢʝ 

ʄ
ɺ
ʪ 
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ɼʣʷ ʩʠʩʪʝʤʳ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʩ ʚʦʜʦʭʨʘʥʠʣʠʱʝʤ ʪʝʨʨʠʪʦʨʠʷ, ʟʘ-
ʥʠʤʘʝʤʘʷ ʧʦʜʚʦʜʷʱʠʤʠ ʠ ʦʪʚʦʜʷʱʠʤʠ ʢʘʥʘʣʘʤʠ, ʥʝ ʚʢʣʶʯʝʥʘ ʚ 
ʩʦʩʪʘʚ ʧʨʦʤʧʣʦʱʘʜʢʠ; ʜʣʷ ʩʠʩʪʝʤʳ ʩ ʛʨʘʜʠʨʥʷʤʠ ʪʝʨʨʠʪʦʨʠʶ, ʟʘ-
ʥʠʤʘʝʤʫʶ ʧʦʩʣʝʜʥʠʤʠ, ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦ; ʜʣʷ 
ʙʠʙʣʦʯʥʦʡ ʢʦʤʧʦʥʦʚʢʠ ʨʝʘʢʪʦʨʦʚ ɺɺʕʈ (ʜʚʘ ʵʥʝʨʛʦʙʣʦʢʘ) ʫʜʝʣʴ-
ʥʫʶ ʧʣʦʱʘʜʴ ʧʨʦʤʧʣʦʱʘʜʢʠ ʩʣʝʜʫʝʪ ʫʤʝʥʴʰʠʪʴ ʚ 1,4 ʨʘʟʘ. 
ʌʦʨʤʘ ʧʣʦʱʘʜʢʠ ʟʘʚʠʩʠʪ ʦʪ ʤʝʩʪʥʳʭ ʫʩʣʦʚʠʡ. ɺ ʧʝʨʚʦʤ ʧʨʠ-

ʙʣʠʞʝʥʠʠ ʤʦʞʥʦ ʧʨʠʥʷʪʴ ʧʨʷʤʦʫʛʦʣʴʥʠʢ ʩ ʩʦʦʪʥʦʰʝʥʠʝʤ ʩʪʦʨʦʥ  
1 : (1,5–2,0). 

 
ʇʨʠʤʝʨ  

 
ʆʧʨʝʜʝʣʠʪʴ ʨʘʟʤʝʨʳ ʧʨʦʤʧʣʦʱʘʜʢʠ ʜʣʷ ʢʦʥʜʝʥʩʘʮʠʦʥʥʦʡ ʛʘʟʦ-

ʤʘʟʫʪʥʦʡ ʩʪʘʥʮʠʠ ʩ ʧʷʪʴʶ ʵʥʝʨʛʦʙʣʦʢʘʤʠ ʧʦ 300 ʄɺʪ. 
ʇʦ ʛʨʘʬʠʢʫ ʥʘ ʨʠʩ. 2.1 ʜʣʷ ʛʘʟʦʤʘʟʫʪʥʦʡ ʂʕʉ ʤʦʱʴʥʦʩʪʴʶ  

1500 ʄɺʪ ʥʘʭʦʜʠʤ ʫʜʝʣʴʥʫʶ ʧʣʦʱʘʜʴ: f = 1,45 ʛʘ/ʄɺʪ. 
ʇʣʦʱʘʜʴ ʧʨʦʤʧʣʦʱʘʜʢʠ ʦʧʨʝʜʝʣʷʝʤ ʧʦ ʬʦʨʤʫʣʝ (2.1): 
 

21,45 1500
21,75ʛʘ 217500 ʤ .

100
F

Ö
= = =  

 
ʇʨʠ ʩʦʦʪʥʦʰʝʥʠʠ ʩʪʦʨʦʥ ʧʨʦʤʧʣʦʱʘʜʢʠ 1 : 1,5 ʧʦʣʫʯʘʝʤ ʫʨʘʚ-

ʥʝʥʠʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʝʝ ʰʠʨʠʥʳ ɺ ʠ ʜʣʠʥʳ L: 
 

21,5 217500 ʤ .B BÖ =  
 
ʆʪʩʶʜʘ ʰʠʨʠʥʘ ʧʣʦʱʘʜʢʠ ɺ = 380,8 ʤ, ʜʣʠʥʘ L = 571,2 ʤ. 
ɸʥʘʣʦʛʠʯʥʦ ʜʣʷ ʩʦʦʪʥʦʰʝʥʠʷ ʩʪʦʨʦʥ 1 : 2 ʧʦʣʫʯʘʝʤ ɺ = 329,8 ʤ, 

L = 659,65 ʤ. 
 

2.3. ʂʦʤʧʦʥʦʚʢʘ ʛʣʘʚʥʦʛʦ ʢʦʨʧʫʩʘ 
 

2.3.1. ʆʙʲʝʤʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʳʝ ʨʝʰʝʥʠʷ ʛʣʘʚʥʳʭ ʢʦʨʧʫʩʦʚ 
ʊʕʉ ʠ ɸʕʉ 

 
ɻʣʘʚʥʳʡ ʢʦʨʧʫʩ ʪʝʧʣʦʚʦʡ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʩʦ-

ʩʪʦʠʪ ʠʟ ʢʦʪʝʣʴʥʦʛʦ, ʜʝʘʵʨʘʪʦʨʥʦʛʦ (ʠʣʠ ʙʫʥʢʝʨʥʦ-ʜʝʘʵʨʘʪʦʨʥʦʛʦ) ʠ 
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ʪʫʨʙʠʥʥʦʛʦ ʦʪʜʝʣʝʥʠʡ (ʂʆ, ɼʆ ʠʣʠ ɹɼʆ ʠ ʊʆ), ʘ ʛʣʘʚʥʳʡ ʢʦʨʧʫʩ 
ʘʪʦʤʥʦʡ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ - ʠʟ ʨʝʘʢʪʦʨʥʦʛʦ, ʜʝʘʵʨʘʪʦʨʥʦʛʦ ʠ ʪʫʨʙʠʥ-
ʥʦʛʦ ʦʪʜʝʣʝʥʠʡ (ʈʆ, ɼʆ ʠ ʊʆ), ʘ ʪʘʢʞʝ ʠʟ ʚʝʥʪʠʣʷʮʠʦʥʥʦʛʦ ʦʪʜʝʣʝ-
ʥʠʷ (ɺʆ) ʠ ʦʪʜʝʣʝʥʠʷ ʵʣʝʢʪʨʦʫʩʪʨʦʡʩʪʚ (ʕʆ) (ʨʠʩ. 2.2 ʠ 2.3). 

 
 
 

 
 

ʈʠʩ. 2.2. ʇʨʠʤʝʨʳ ʢʦʤʧʦʥʦʚʦʢ ʛʣʘʚʥʦʛʦ ʢʦʨʧʫʩʘ ʪʝʧʣʦʚʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ: 
ʘ - ʜʚʫʭʧʨʦʣʝʪʥʘʷ ʩʦ ʚʩʪʨʦʝʥʥʦʡ ʚ ʂʆ ʜʝʘʵʨʘʪʦʨʥʦʡ ʵʪʘʞʝʨʢʦʡ; ʙ - ʪʨʝʭʧʨʦʣʝʪʥʘʷ 
ʩ ɼʆ ʠʣʠ ɹɼʆ ʧʨʦʜʦʣʴʥʦ-ʩʦʤʢʥʫʪʘʷ; ʚ - ʪʦ ʞʝ ʩ ʨʘʟʨʳʚʥʳʤ «ʧʦʣʫʦʩʪʨʦʚʥʳʤ» ʂʆ 
ʙʘʰʝʥʥʦʛʦ ʪʠʧʘ; ʛ - ʪʨʝʭʧʨʦʣʝʪʥʘʷ ʩʦ ʚʩʪʨʦʝʥʥʦʡ ʚ ʂʆ ʜʝʘʵʨʘʪʦʨʥʦʡ ʵʪʘʞʝʨʢʦʡ; 
ʜ - ʰʝʩʪʠʧʨʦʣʝʪʥʘʷ ʩ ʜʚʫʤʷ ɹʆ ʠ ʟʘʢʨʳʪʳʤ ʦʪʜʝʣʝʥʠʝʤ ʵʣʝʢʪʨʦʬʠʣʴʪʨʦʚ 
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ʈʠʩ. 2.3. ʇʨʠʤʝʨʳ ʢʦʤʧʦʥʦʚʦʢ ʛʣʘʚʥʦʛʦ ʢʦʨʧʫʩʘ ʘʪʦʤʥʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ: 
ʘ - ʧʨʦʜʦʣʴʥʦ-ʩʦʤʢʥʫʪʘʷ ʩ ʨʝʘʢʪʦʨʦʤ ɺɺʕʈ-440; ʙ -  ʤʦʥʦʙʣʦʢ ʩ ʨʝʘʢʪʦʨʦʤ 
ɺɺʕʈ-1000; ʚ - ʤʦʥʦʙʣʦʢ ʩʦ ʩʧʝʮʢʦʨʧʫʩʦʤ ʩ ʨʝʘʢʪʦʨʦʤ ɺɺʕʈ-1000; 
ʛ - ʧʨʦʜʦʣʴʥʦ-ʩʦʤʢʥʫʪʘʷ ʩ ʨʝʘʢʪʦʨʦʤ ʈɹʄʂ-1000 ʠ ʈɹʄʂ-1500 

 

ʆʙʲʝʤʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʳʝ ʨʝʰʝʥʠʷ ʛʣʘʚʥʦʛʦ ʢʦʨʧʫʩʘ ʊʕʉ ʠ ɸʕʉ 
ʦʧʨʝʜʝʣʷʶʪʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ ʠ ʟʘʚʠʩʷʪ ʦʪ ʤʥʦʛʠʭ 
ʬʘʢʪʦʨʦʚ, ʦʩʥʦʚʥʳʝ ʠʟ ʢʦʪʦʨʳʭ ʩʣʝʜʫʶʱʠʝ: 

ʜʣʷ ʊʕʉ: 
- ʚʠʜ ʪʦʧʣʠʚʘ (ʪʚʝʨʜʦʝ, ʞʠʜʢʦʝ, ʛʘʟʦʦʙʨʘʟʥʦʝ), 
- ʩʧʦʩʦʙ ʜʦʩʪʘʚʢʠ ʪʦʧʣʠʚʘ (ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ, ʘʚʪʦʤʦʙʠʣʴʥʳʡ, 

ʚʦʜʥʳʡ, ʪʨʫʙʦʧʨʦʚʦʜʥʳʡ ʠ ʪ. ʜ.), 
- ʪʠʧ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ (ʂʕʉ ʠʣʠ ʊʕʎ), 
- ʤʦʱʥʦʩʪʴ, ʪʠʧ ʠ ʢʦʣʠʯʝʩʪʚʦ ʢʦʪʣʦʚ ʠ ʪʫʨʙʦʘʛʨʝʛʘʪʦʚ, 
- ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʨʘʡʦʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ; 
ʜʣʷ ɸʕʉ: 

- ʪʠʧ ʠ ʤʦʱʥʦʩʪʴ ʨʝʘʢʪʦʨʘ (ɺɺʕʈ, ʈɹʄʂ, ɹʅ, ʛʘʟʦʦʭʣʘʞʜʘʝʤʳʝ), 
- ʪʠʧ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ (ʂʕʉ, ʊʕʎ, ɸʉʊ), 
- ʤʦʱʥʦʩʪʴ, ʪʠʧ ʠ ʢʦʣʠʯʝʩʪʚʦ ʘʛʨʝʛʘʪʦʚ, 
- ʩʠʩʪʝʤʘ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ. 
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ʂ ʛʣʘʚʥʳʤ ʢʦʨʧʫʩʘʤ ʊʕʉ ʠ ɸʕʉ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʦʙ-
ʱʠʝ ʪʨʝʙʦʚʘʥʠʷ: 
- ʙʝʟʦʧʘʩʥʦʩʪʴ; 
- ʥʘʜʝʞʥʦʩʪʴ, ʧʨʦʯʥʦʩʪʴ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʴ; 
- ʫʜʦʙʩʪʚʦ ʵʢʩʧʣʫʘʪʘʮʠʠ; 
- ʵʩʪʝʪʠʯʥʦʩʪʴ; 
- ʵʢʦʥʦʤʠʯʥʦʩʪʴ. 
ʕʪʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʛʣʘʚʥʳʭ ʢʦʨʧʫʩʦʚ (ʧʨʝʞʜʝ 

ʚʩʝʛʦ ʪʨʝʙʦʚʘʥʠʶ ʵʢʦʥʦʤʠʯʥʦʩʪʠ) ʦʪʚʝʯʘʶʪ ʩʣʝʜʫʶʱʠʝ ʫʩʣʦʚʠʷ: 
- ʧʨʦʩʪʦʪʘ ʦʙʲʝʤʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʦʛʦ ʨʝʰʝʥʠʷ ʠ ʫʤʝʥʴʰʝʥʠʝ 

ʩʪʫʧʝʥʯʘʪʦʩʪʠ ʛʣʘʚʥʦʛʦ ʢʦʨʧʫʩʘ; 
- ʧʨʦʩʪʦʪʘ ʧʣʘʥʠʨʦʚʦʯʥʦʛʦ ʨʝʰʝʥʠʷ ʠ ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʝʜʠʥʘʷ 

ʜʣʠʥʘ ʨʘʟʣʠʯʥʳʭ ʦʪʜʝʣʝʥʠʡ; 
- ʤʦʜʫʣʴʥʘʷ ʨʘʟʙʠʚʢʘ ʧʨʦʣʝʪʦʚ, ʰʘʛʦʚ ʢʦʣʦʥʥ ʠ ʚʳʩʦʪ ʵʪʘʞʝʡ; 
- ʨʘʩʧʦʣʦʞʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʰʚʦʚ ʥʘ ʨʘʩʩʪʦʷʥʠʷʭ, ʢʨʘʪʥʳʭ 

ʜʣʠʥʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʝʢʮʠʠ; 
- ʫʩʪʘʥʦʚʢʘ ʪʷʞʝʣʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʧʦʥʠʞʝʥʥʳʭ ʦʪʤʝʪʢʘʭ; 
- ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʩʪʨʦʠʪʝʣʴʥʦ-ʤʦʥʪʘʞʥʳʭ ʨʘʙʦʪ ʧʨʦ-

ʛʨʝʩʩʠʚʥʳʤʠ ʤʝʪʦʜʘʤʠ ʠ ʚʚʦʜʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʦʪʜʝʣʴʥʳʤʠ ʙʣʦʢʘʤʠ; 
- ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʩʰʠʨʝʥʠʷ ʛʣʘʚʥʦʛʦ ʢʦʨʧʫʩʘ; 
- ʦʙʝʩʧʝʯʝʥʠʝ ʤʠʥʠʤʘʣʴʥʳʭ ʫʜʝʣʴʥʳʭ ʧʣʦʱʘʜʝʡ ʟʘʩʪʨʦʡʢʠ ʠ 

ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʦʙʲʝʤʘ ʟʜʘʥʠʷ (ʤ2/ʢɺʪ ʠ ʤ3/ʢɺʪ). 
 

2.3.2. ʇʣʘʥʦʚʘʷ ʢʦʤʧʦʥʦʚʢʘ ʛʣʘʚʥʦʛʦ ʢʦʨʧʫʩʘ 
 
ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʢʦʤʧʦʥʦʚʢʠ ʛʣʘʚʥʦʛʦ ʢʦʨʧʫʩʘ ʧʨʝʞʜʝ ʚʩʝʛʦ 

ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʚʦʧʨʦʩ ʦ ʝʛʦ ʩʦʩʪʘʚʝ - ʢʦʣʠʯʝʩʪʚʝ ʦʪʜʝʣʝʥʠʡ ʠ 
ʠʭ ʚʟʘʠʤʥʦʤ ʨʘʩʧʦʣʦʞʝʥʠʠ. ʂʘʢ ʠʟʚʝʩʪʥʦ ʠʟ ʦʧʳʪʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, 
ʵʪʦʪ ʚʦʧʨʦʩ ʨʝʰʘʝʪʩʷ ʥʝʦʜʥʦʟʥʘʯʥʦ ʜʘʞʝ ʧʨʠ ʦʜʥʦʤ ʠ ʪʦʤ ʞʝ ʪʠʧʝ 
ʦʩʥʦʚʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʚʠʜʝ ʪʦʧʣʠʚʘ. ʅʘʧʨʠʤʝʨ, ʛʣʘʚʥʳʝ ʢʦʨʧʫ-
ʩʘ ɻʈʕʉ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʪʦʧʣʠʚʘ, ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʢʣʠʤʘʪʠʯʝ-
ʩʢʠʭ ʫʩʣʦʚʠʡ ʤʦʛʫʪ ʠʤʝʪʴ ʦʪ ʜʚʫʭ ʜʦ ʰʝʩʪʠ ʦʪʜʝʣʝʥʠʡ (ʩʤ. ʨʠʩ. 2.2), ʘ 
ʊʕʎ - ʦʪ ʦʜʥʦʛʦ ʜʦ ʯʝʪʳʨʝʭ ʦʪʜʝʣʝʥʠʡ. 
ɺʟʘʠʤʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʦʪʜʝʣʝʥʠʡ ʛʣʘʚʥʦʛʦ ʢʦʨʧʫʩʘ ʪʘʢʞʝ ʤʦ-

ʞʝʪ ʙʳʪʴ ʨʘʟʣʠʯʥʳʤ: ʩʦʤʢʥʫʪʦʝ ʜʣʠʥʥʳʤʠ ʩʪʦʨʦʥʘʤʠ (ʨʠʩ. 2.2, ʘ, ʙ 
ʠ 2.3, ʘ, ʛ), ʨʘʟʨʳʚʥʦʝ ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʠʟ ʦʪʜʝʣʝʥʠʡ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 
ʜʨʫʛʠʤ (ʩʤ. ʨʠʩ. 2.2, ʚ ʠ 2.3, ʚ). ʆʙʱʘʷ ʪʝʥʜʝʥʮʠʷ ʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ 
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ʛʣʘʚʥʳʭ ʢʦʨʧʫʩʦʚ - ʩʦʢʨʘʪʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʦʪʜʝʣʝʥʠʡ ʠʣʠ ʤʘʢʩʠ-
ʤʘʣʴʥʦ ʠʭ ʩʙʣʦʢʠʨʦʚʘʪʴ. ɺ ʣʶʙʦʤ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ 
ʢʦʥʢʨʝʪʥʳʝ ʫʩʣʦʚʠʷ ʠ ʥʘʢʦʧʣʝʥʥʳʡ ʦʧʳʪ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʵʢʩʧʣʫ-
ʘʪʘʮʠʠ ʊʕʉ ʠ ɸʕʉ. 
ʇʣʘʥʦʚʘʷ ʢʦʤʧʦʥʦʚʢʘ ʪʫʨʙʠʥʥʦʛʦ ʦʪʜʝʣʝʥʠʷ (ʠʣʠ ʤʘʰʠʥʥʦʛʦ 

ʟʘʣʘ) ʟʘʚʠʩʠʪ ʧʨʝʞʜʝ ʚʩʝʛʦ ʦʪ ʢʦʤʧʦʥʦʚʢʠ ʚ ʥʝʤ ʪʫʨʙʦʘʛʨʝʛʘʪʦʚ, 
ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʧʨʦʜʦʣʴʥʦ (ʩʤ. ʨʠʩ. 2.4, ʘ) ʠʣʠ ʧʦʧʝ-
ʨʝʢ (ʨʠʩ. 2.4, ʙ) ʪʫʨʙʠʥʥʦʛʦ ʦʪʜʝʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʧʦʜ ʫʛʣʦʤ (ʨʠʩ. 2.4, ʛ), 
ʟʝʨʢʘʣʴʥʦ (ʨʠʩ. 2.4, ʚ ʠ ʜ) ʠ ʪ. ʜ. ʋ ʢʘʞʜʦʡ ʠʟ ʵʪʠʭ ʢʦʤʧʦʥʦʚʦʢ ʝʩʪʴ 
ʩʚʦʠ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ, ʥʦ ʦʜʥʦʟʥʘʯʥʦʛʦ ʨʝʰʝʥʠʷ ʪʘʢʞʝ 
ʥʝʪ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʧʨʠ ʢʨʠʪʠʯʝʩʢʠʭ ʠ ʩʚʝʨʭʢʨʠʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪ-
ʨʘʭ ʧʘʨʘ, ʢʦʛʜʘ ʩʪʦʠʤʦʩʪʴ ʛʣʘʚʥʦʛʦ ʧʘʨʦʧʨʦʚʦʜʘ ʩʪʘʥʦʚʠʪʩʷ ʨʝʰʘ-
ʶʱʠʤ ʬʘʢʪʦʨʦʤ, ʙʦʣʝʝ ʚʳʛʦʜʥʘ ʧʦʧʝʨʝʯʥʘʷ ʢʦʤʧʦʥʦʚʢʘ, ʘ ʧʨʠ ʥʠʟ-
ʢʠʭ ʧʘʨʘʤʝʪʨʘʭ ʧʘʨʘ - ʧʨʦʜʦʣʴʥʘʷ ʢʦʤʧʦʥʦʚʢʘ ʪʫʨʙʦʘʛʨʝʛʘʪʦʚ. ʊʝʤ 
ʥʝ ʤʝʥʝʝ ʠʟ-ʟʘ ʦʛʨʘʥʠʯʝʥʠʡ ʪʝʭʥʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ (ʥʘʧʨʠʤʝʨ, ʠʟ-
ʟʘ ʦʛʨʘʥʠʯʝʥʠʷ ʧʨʦʣʝʪʘ ʪʫʨʙʠʥʥʦʛʦ ʦʪʜʝʣʝʥʠʷ ʜʦ 54 ʤ) ʚʩʪʨʝʯʘʶʪʩʷ 
ʠ ʜʨʫʛʠʝ ʢʦʤʧʦʥʦʚʢʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʧʨʠ ʤʦʱʥʦʩʪʠ ʘʛʨʝʛʘʪʦʚ ʩʚʳʰʝ 
500 ʄɺʪ ʜʘʞʝ ʧʨʠ ʩʚʝʨʭʢʨʠʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʘʭ ʧʘʨʘ ʧʨʠʤʝʥʷʝʪʩʷ 
ʠʭ ʧʨʦʜʦʣʴʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʚ ʪʫʨʙʠʥʥʦʤ ʦʪʜʝʣʝʥʠʠ. 

 
ʈʠʩ. 2.4. ʉʭʝʤʳ ʨʘʟʤʝʱʝʥʠʷ ʪʫʨʙʦʘʛʨʝʛʘʪʦʚ 
ʚ ʪʫʨʙʠʥʥʦʤ ʦʪʜʝʣʝʥʠʠ ʛʣʘʚʥʦʛʦ ʢʦʨʧʫʩʘ: 

ʘ - ʧʨʦʜʦʣʴʥʦʝ ʚ ʦʜʠʥ ʨʷʜ («ʮʫʛʦʤ»); ʙ - ʧʦʧʝʨʝʯʥʦʝ; ʚ - ʧʨʦʜʦʣʴʥʦʝ ʟʝʨʢʘʣʴʥʦʝ;  
ʛ - ʧʦʜ ʫʛʣʦʤ; ʜ - ʧʨʦʜʦʣʴʥʦʝ ʜʚʫʭʨʷʜʥʦʝ; ʝ - ʧʦʧʝʨʝʯʥʦʝ (ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʈʆ)  

ʠ ʧʨʦʜʦʣʴʥʦʝ (ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʨʦʜʦʣʴʥʦʡ ʦʩʠ ʊʆ) ʚ ʤʦʥʦʙʣʦʢʝ 

ʝ 
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ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʣʘʥʦʚʳʭ ʠ ʚʳʩʦʪʥʳʭ ʨʘʟʤʝʨʦʚ ʦʪʜʝʣʝʥʠʡ ʛʣʘʚ-
ʥʦʛʦ ʢʦʨʧʫʩʘ ʪʨʝʙʫʝʪʩʷ ʫʩʪʘʥʦʚʠʪʴ ʛʘʙʘʨʠʪʳ ʠ ʤʘʩʩʫ ʦʩʥʦʚʥʦʛʦ ʠ 
ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʫʩʣʦʚʠʷ ʠʭ ʤʦʥʪʘʞʘ, ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ 
ʨʝʤʦʥʪʘ. ɼʣʷ ʟʘʜʘʥʥʦʛʦ ʠʣʠ ʧʨʠʥʷʪʦʛʦ ʦʩʥʦʚʥʦʛʦ ʪʝʧʣʦʤʝʭʘʥʠʯʝʩʢʦʛʦ 
ʦʙʦʨʫʜʦʚʘʥʠʷ - ʪʠʧʘ ʢʦʪʣʘ (ʧʘʨʦʛʝʥʝʨʘʪʦʨʘ) ʠʣʠ ʪʠʧʘ ʨʝʘʢʪʦʨʘ - 
ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʦʙʨʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʦʝ (ʪʫʨʙʦ-
ʛʝʥʝʨʘʪʦʨ) ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʧʦʣʴʟʫʷʩʴ ʧʨʠʣʦʞʝʥʠʝʤ 
1 (ʪʘʙʣ. ʇ1.1–ʇ1.9). ɼʣʷ ʢʘʞʜʦʛʦ ʚʠʜʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ 
ʦʧʨʝʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ʛʘʙʘʨʠʪʥʳʝ (ʫʩʪʘʥʦʚʦʯʥʳʝ) ʨʘʟʤʝʨʳ, ʦʙʱʫʶ ʠ 
ʤʦʥʪʘʞʥʫʶ ʤʘʩʩʫ ʥʘʠʙʦʣʝʝ ʪʷʞʝʣʳʭ ʯʘʩʪʝʡ. ɺʩʝ ʵʪʠ ʜʘʥʥʳʝ ʧʨʠʚʦ-
ʜʷʪʩʷ ʚ ʫʧʦʨʷʜʦʯʝʥʥʦʡ ʪʘʙʣʠʯʥʦʡ ʬʦʨʤʝ ʩ ʧʨʠʥʷʪʳʤʠ ʜʣʷ ʜʘʣʴʥʝʡʰʝ-
ʛʦ ʨʘʩʯʝʪʘ ʦʙʦʟʥʘʯʝʥʠʷʤʠ ʠ ʨʘʟʤʝʨʥʦʩʪʷʤʠ. 
ʈʘʟʤʝʨʳ ʧʨʦʣʝʪʦʚ ʦʪʜʝʣʝʥʠʡ ʛʣʘʚʥʦʛʦ ʢʦʨʧʫʩʘ ʤʦʞʥʦ ʧʨʠʥʠ-

ʤʘʪʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʛʘʙʘʨʠʪʘʤʠ ʠ ʢʦʤʧʦʥʦʚʢʦʡ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦ 
ʧʨʦʝʢʪʘʤ ʊʕʉ ʠ ɸʕʉ ʩ ʘʥʘʣʦʛʠʯʥʳʤ ʪʠʧʦʤ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠʣʠ 
ʧʦʣʴʟʫʷʩʴ ʧʨʠʚʝʜʝʥʥʳʤʠ ʥʠʞʝ ʩʦʦʪʥʦʰʝʥʠʷʤʠ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʝʥʳ 
ʥʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʧʦʩʪʨʦʝʥʥʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ. 
ʇʨʦʣʝʪ ʪʫʨʙʠʥʥʦʛʦ ʦʪʜʝʣʝʥʠʷ ʧʨʠ ʧʨʦʜʦʣʴʥʦʤ ʨʘʩʧʦʣʦʞʝʥʠʠ 

ʪʫʨʙʦʘʛʨʝʛʘʪʘ ʩ ʧʦʜʚʝʩʥʳʤ ʢʦʥʜʝʥʩʘʪʦʨʦʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʦʱ-
ʥʦʩʪʠ ʧʨʠʥʠʤʘʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 

 

 ( )ʪʦ ʬ3,0 4,5 ,L Bº - Ö   
 

ʘ ʧʨʠ ʧʦʧʝʨʝʯʥʦʤ ʨʘʩʧʦʣʦʞʝʥʠʠ ʘʛʨʝʛʘʪʘ 
 

( )ʪʦ ʪʘ 7,0 10,0 ,L Lº + -  
 

ʛʜʝ ɺʬ - ʰʠʨʠʥʘ ʬʫʥʜʘʤʝʥʪʘ ʪʫʨʙʦʘʛʨʝʛʘʪʘ, ʤ; 
Lʪʘ - ʜʣʠʥʘ ʪʫʨʙʦʘʛʨʝʛʘʪʘ, ʤ (ʪʘʙʣ. ʇ1.4–ʇ1.10 ʧʨʠʣʦʞʝʥʠʷ 1). 
ʇʨʦʣʝʪ ʢʦʪʝʣʴʥʦʛʦ ʦʪʜʝʣʝʥʠʷ ʩ ʢʦʪʣʘʤʠ ʥʘ ʛʘʟʦʤʘʟʫʪʥʦʤ ʪʦʧʣʠ-

ʚʝ ʧʨʠʥʠʤʘʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 
 

( )ʢʦ ʢ1,3 1,5 ,L Dº - Ö  
 

ʘ ʩ ʢʦʪʣʘʤʠ ʥʘ ʧʳʣʝʫʛʦʣʴʥʦʤ ʪʦʧʣʠʚʝ 
 

( )ʢʦ ʢ1,5 2,0 ,L Dº - Ö  
 

ʛʜʝ Dʢ - ʛʣʫʙʠʥʘ ʢʦʪʣʘ, ʤ (ʪʘʙʣ. ʇ1.1 ʧʨʠʣʦʞʝʥʠʷ 1). 
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ʇʨʦʣʝʪ ʮʝʥʪʨʘʣʴʥʦʛʦ ʟʘʣʘ ʨʝʘʢʪʦʨʥʦʛʦ ʦʪʜʝʣʝʥʠʷ ɸʕʉ ʤʦʞʥʦ 
ʧʨʠʥʷʪʴ ʧʦ ʘʥʘʣʦʛʘʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʠʧʦʤ ʨʝʘʢʪʦʨʘ ʠ ʛʘʙʘʨʠʪʘʤʠ 
ʝʛʦ ʰʘʭʪʳ: 
- ʜʣʷ ʨʝʘʢʪʦʨʘ ɺɺʕʈ-440 Lpo å 39,0 ʤ, ʘ ʧʨʠ ʥʘʣʠʯʠʠ ʟʘʱʠʪʥʦʡ 

ʦʙʦʣʦʯʢʠ Dpo = 45 ʤ (ʜʠʘʤʝʪʨ ʦʙʩʪʨʦʡʢʠ ʈʆ ʚ ʧʣʘʥʝ 77 ʤ); 
- ʜʣʷ ʨʝʘʢʪʦʨʘ ɺɺʕʈ-1000 Dpo = 45 ʤ (ʨʘʟʤʝʨ ʦʙʩʪʨʦʡʢʠ ʈʆ ʚ 

ʧʣʘʥʝ 66 × 66 ʤ); 
- ʜʣʷ ʨʝʘʢʪʦʨʘ ʈɹʄʂ-1000 ʠ ʈɹʄʂ-1500 Lpo = 24 ʤ (ʧʨʦʣʝʪ 

ʮʝʥʪʨʘʣʴʥʦʛʦ ʟʘʣʘ ʈʆ). 
ɼʣʷ ʜʨʫʛʠʭ ʪʠʧʦʚ ʨʝʘʢʪʦʨʦʚ ʨʘʟʤʝʨ ʧʨʦʣʝʪʘ ʨʝʘʢʪʦʨʥʦʛʦ ʦʪʜʝʣʝʥʠʷ 

ʧʨʠʥʠʤʘʝʪʩʷ ʧʦ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤ ʯʝʨʪʝʞʘʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʛʘʙʘʨʠʪʘ-
ʤʠ ʰʘʭʪʳ ʨʝʘʢʪʦʨʘ ʠ ʫʩʣʦʚʠʷʤʠ ʦʙʩʣʫʞʠʚʘʥʠʷ (ʵʢʩʧʣʫʘʪʘʮʠʠ). 
ʇʨʦʣʝʪ ʜʝʘʵʨʘʪʦʨʥʦʛʦ ʦʪʜʝʣʝʥʠʷ Lʜo ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ ʦʪ 7,5 ʜʦ 

12 ʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʢʦʤʧʦʥʦʚʢʠ ʧʦʤʝʱʝʥʠʡ 
ʥʘ ʵʪʘʞʘʭ. ʏʘʱʝ ʚʩʝʛʦ Lʜo = 12 ʤ, ʥʘ ɸʕʉ ʩ ʨʝʘʢʪʦʨʘʤʠ ʈɹʄʂ ʧʨʦ-
ʣʝʪ ʜʝʘʵʨʘʪʦʨʥʦʛʦ ʦʪʜʝʣʝʥʠʷ ʫʚʝʣʠʯʝʥ ʜʦ 13,5 ʤ, ʘ ʥʘ ʊʕʉ ʧʨʠ ʩʦʚ-
ʤʝʱʝʥʥʦʤ ʙʫʥʢʝʨʥʦ-ʜʝʘʵʨʘʪʦʨʥʦʤ ʦʪʜʝʣʝʥʠʠ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 15 ʤ. 
ɺʩʝ ʧʨʦʣʝʪʳ ʦʪʜʝʣʝʥʠʡ ʛʣʘʚʥʦʛʦ ʢʦʨʧʫʩʘ ʧʦʩʣʝ ʠʭ ʧʨʝʜʚʘʨʠ-

ʪʝʣʴʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɽʜʠʥʦʡ ʤʦʜʫʣʴʥʦʡ ʩʠʩʪʝʤʦʡ 
(ɽʄʉ) ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʩʣʝʜʫʝʪ ʧʨʠʥʷʪʴ ʢʨʘʪʥʳʤʠ 3 ʤ (ʢʘʢ ʠʩʢʣʶ-
ʯʝʥʠʝ ʨʘʟʨʝʰʘʝʪʩʷ ʧʨʠʥʠʤʘʪʴ ʧʨʦʣʝʪʳ ʢʨʘʪʥʳʤʠ 1,5 ʤ). 
ɺ ʧʨʦʜʦʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʥʝʦʙʭʦʜʠʤʦ ʥʘʟʥʘʯʠʪʴ ʰʘʛ ʢʦʣʦʥʥ 

ɺʢ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ 6 ʠʣʠ 12 ʤ, ʧʨʠʯʝʤ ɺʢ = 6 ʤ ʚ ʥʘʩʪʦʷʱʝʝ 
ʚʨʝʤʷ ʧʨʠʥʠʤʘʝʪʩʷ ʪʦʣʴʢʦ ʜʣʷ ʤʘʣʦʤʦʱʥʳʭ ʊʕʉ ʩ ʘʛʨʝʛʘʪʘʤʠ 
ʤʦʱʥʦʩʪʴʶ Nʪʘ Ò 200 ʄɺʪ ʠ ʚ ʢʦʪʝʣʴʥʳʭ ʦʪʜʝʣʝʥʠʷʭ ɻʈʕʉ ʩ ʧʦʜ-
ʚʝʩʥʳʤʠ ʢʦʪʣʘʤʠ. 
ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʦʙʱʝʡ ʜʣʠʥʳ ʢʘʞʜʦʛʦ ʦʪʜʝʣʝʥʠʷ ʛʣʘʚʥʦʛʦ 

ʢʦʨʧʫʩʘ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʙʣʦʯʥʫʶ ʢʦʤʧʦʥʦʚʢʫ ʩʪʘʥʮʠʠ, 
ʥʘʣʠʯʠʝ ʤʦʥʪʘʞʥʳʭ ʧʣʦʱʘʜʦʢ ʠ ʫʩʪʨʦʡʩʪʚʦ ʪʝʤʧʝʨʘʪʫʨʥʦ-
ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʰʚʦʚ. ɼʣʠʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʝʢʮʠʠ Lʪʩ ʧʨʠ ʧʨʦ-
ʜʦʣʴʥʦʤ ʨʘʩʧʦʣʦʞʝʥʠʠ ʪʫʨʙʦʘʛʨʝʛʘʪʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʝʛʦ ʜʣʠʥʦʡ, ʘ 
ʧʨʠ ʧʦʧʝʨʝʯʥʦʤ - ʝʛʦ ʰʠʨʠʥʦʡ ʩ ʫʯʝʪʦʤ ʨʘʟʤʝʱʝʥʠʷ ʚʩʧʦʤʦʛʘ-
ʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʦʜʚʦʜʘ ʮʠʨʢʫʣʷʮʠʦʥʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʢ 
ʢʦʥʜʝʥʩʘʪʦʨʘʤ ʠ ʠʭ ʦʙʩʣʫʞʠʚʘʥʠʷ. 
ɺ ʣʶʙʦʤ ʩʣʫʯʘʝ ʜʣʠʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʝʢʮʠʠ Lʪʩ ʜʦʣʞʥʘ ʙʳʪʴ  

ʢʨʘʪʥʘ ʰʘʛʫ ʢʦʣʦʥʥ ɺʢ. 
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ʂʦʣʠʯʝʩʪʚʦ ʠ ʨʘʟʤʝʨʳ ʤʦʥʪʘʞʥʳʭ ʧʣʦʱʘʜʦʢ ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʣʝʢ-
ʪʨʦʩʪʘʥʮʠʷʭ ʤʦʛʫʪ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʪʴʩʷ ʠʟ-ʟʘ ʨʘʟʣʠʯʥʦʛʦ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʷ ʩʚʦʙʦʜʥʦʡ ʧʣʦʱʘʜʠ ʚ ʪʫʨʙʠʥʥʦʤ ʦʪʜʝʣʝʥʠʠ ʥʘ ʦʪʤʝʪ-
ʢʘʭ ʧʦʣʘ ʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʪʫʨʙʦʘʛʨʝʛʘʪʦʚ. ʇʨʠ ʧʨʦʜʦʣʴʥʦʤ ʨʘʩʧʦ-
ʣʦʞʝʥʠʠ ʪʫʨʙʦʘʛʨʝʛʘʪʦʚ ʜʣʠʥʘ ʤʦʥʪʘʞʥʦʡ ʧʣʦʱʘʜʢʠ ʤʦʞʝʪ 
ʧʨʠʥʠʤʘʪʴʩʷ ʥʝ ʤʝʥʝʝ 2ɺʢ, ʘ ʧʨʠ ʧʦʧʝʨʝʯʥʦʤ - ʦʢʦʣʦ ʧʦʣʦʚʠʥʳ 
ʜʣʠʥʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʝʢʮʠʠ ʥʘ ʢʘʞʜʳʝ ʯʝʪʳʨʝ ʘʛʨʝʛʘʪʘ. 
ʊʝʤʧʝʨʘʪʫʨʥʳʡ ʰʦʚ ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʨʘʠʚʘʪʴ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ 

ʦʙʱʘʷ ʜʣʠʥʘ ʦʪʜʝʣʝʥʠʷ ʧʨʝʚʳʰʘʝʪ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʳʡ ʨʘʟʤʝʨ 
ʧʦ ʫʩʣʦʚʠʷʤ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʜʝʬʦʨʤʘʮʠʡ ʜʣʷ ʟʘʜʘʥʥʦʛʦ ʢʣʠʤʘʪʠʯʝʩʢʦ-
ʛʦ ʨʘʡʦʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ʊʘʢ, ʜʣʷ ʦʩʥʦʚʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʝʚʨʦʧʝʡʩʢʦʡ 
ʯʘʩʪʠ ʈʦʩʩʠʠ ʠ ɹʝʣʘʨʫʩʠ ʜʣʠʥʘ ʪʝʤʧʝʨʘʪʫʨʥʦʡ ʩʝʢʮʠʠ ʥʝ ʜʦʣʞʥʘ ʧʨʝ-
ʚʳʰʘʪʴ 174 ʤ ʧʨʠ ʞʝʣʝʟʦʙʝʪʦʥʥʦʤ ʢʘʨʢʘʩʝ ʠ 216 ʤ – ʧʨʠ ʤʝʪʘʣʣʠʯʝ-
ʩʢʦʤ. ɽʩʣʠ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʰʦʚ ʥʝʦʙʭʦʜʠʤ, ʪʦ ʝʛʦ ʥʘʜʦ ʩʦʚʤʝʩʪʠʪʴ ʩ 
ʛʨʘʥʠʮʝʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʝʢʮʠʠ ʩ ʫʯʝʪʦʤ ʧʨʠʤʳʢʘʥʠʷ ʢ ʜʘʥʥʦʤʫ 
ʦʪʜʝʣʝʥʠʶ ʩʦʩʝʜʥʠʭ ʩ ʥʠʤ ʦʪʜʝʣʝʥʠʡ ʛʣʘʚʥʦʛʦ ʢʦʨʧʫʩʘ. 
ʇʣʘʥʦʚʫʶ ʢʦʤʧʦʥʦʚʢʫ ʛʣʘʚʥʦʛʦ ʢʦʨʧʫʩʘ ʪʨʝʙʫʝʪʩʷ ʧʨʝʜʩʪʘʚʠʪʴ 

ʩʭʝʤʘʪʠʯʝʩʢʠ ʥʘ ʯʝʨʪʝʞʝ ʚ ʤʘʩʰʪʘʙʝ 1 : 1000-1 : 500, ʥʘ ʢʦʪʦʨʦʤ 
ʫʢʘʟʳʚʘʶʪʩʷ: ʧʨʦʜʦʣʴʥʳʝ ʠ ʧʦʧʝʨʝʯʥʳʝ ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʝ ʦʩʠ, 
ʨʘʩʧʦʣʦʞʝʥʠʝ, ʨʘʟʤʝʨʳ ʠ ʧʨʠʚʷʟʢʘ ʢ ʦʩʷʤ ʦʩʥʦʚʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, 
ʢʦʣʦʥʥ, ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʰʚʦʚ, ʤʦʥʪʘʞʥʳʭ ʧʣʦʱʘʜʦʢ, ʪʨʘʥʩʧʦʨʪʥʳʭ 
ʚʲʝʟʜʦʚ ʠ ʧʨʦʝʟʜʦʚ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʩʝʢʮʠʡ. 
ʇʨʠʤʝʨ ʢʦʤʧʦʥʦʚʢʠ ʛʣʘʚʥʦʛʦ ʢʦʨʧʫʩʘ ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩ. 2.5. 

 
ʈʠʩ. 2.5. ʇʨʠʤʝʨ ʧʣʘʥʦʚʦʡ ʢʦʤʧʦʥʦʚʢʠ ʛʣʘʚʥʦʛʦ ʢʦʨʧʫʩʘ 

ʪʝʧʣʦʚʦʡ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ 
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ʇʨʠʤʝʨʳ ʢʦʤʧʦʥʦʚʦʢ ʛʣʘʚʥʳʭ ʢʦʨʧʫʩʦʚ ʂʕʉ ʨʘʟʣʠʯʥʦʡ ʤʦʱʥʦ-
ʩʪʠ ʧʨʠʚʝʜʝʥʳ ʚ ʧʨʠʣʦʞʝʥʠʠ 2. 

 
2.3.3. ɺʳʩʦʪʥʘʷ ʢʦʤʧʦʥʦʚʢʘ ʛʣʘʚʥʦʛʦ ʢʦʨʧʫʩʘ 

 
ɼʣʷ ʢʘʞʜʦʛʦ ʦʪʜʝʣʝʥʠʷ ʛʣʘʚʥʦʛʦ ʢʦʨʧʫʩʘ ʚʳʩʦʪʥʘʷ ʢʦʤʧʦʥʦʚʢʘ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʝʞʜʝ ʚʩʝʛʦ ʛʘʙʘʨʠʪʘʤʠ ʠ ʨʘʟʤʝʱʝʥʠʝʤ ʦʙʦʨʫʜʦʚʘ-
ʥʠʷ, ʫʩʣʦʚʠʷʤʠ ʝʛʦ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʤʦʥʪʘʞʘ, ʘ ʪʘʢʞʝ ʚʳʙʦʨʦʤ ʦʪ-
ʤʝʪʢʠ ʧʦʣʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʣʘʥʠʨʦʚʦʯʥʦʡ ʦʪʤʝʪʢʝ. ʋʯʠʪʳʚʘʷ 
ʙʦʣʴʰʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʩʦʩʪʘʚʘ ʠ ʢʦʤʧʦʥʦʚʦʢ ʛʣʘʚʥʳʭ ʢʦʨʧʫʩʦʚ 
ʊʕʉ ʠ ɸʕʉ, ʥʠʞʝ ʨʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨʳ ʯʝʪʥʦʡ ʢʦʤʧʦʥʦʚʢʠ ʪʦʣʴʢʦ 
ʪʫʨʙʠʥʥʦʛʦ, ʜʝʘʵʨʘʪʦʨʥʦʛʦ, ʢʦʪʝʣʴʥʦʛʦ ʠ ʨʝʘʢʪʦʨʥʦʛʦ ʦʪʜʝʣʝʥʠʡ, 
ʢʘʢ ʥʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʣʶʙʳʭ ʪʠʧʦʚ ʩʪʘʥʮʠʡ. 

 
ʊʫʨʙʠʥʥʦʝ ʦʪʜʝʣʝʥʠʝ 

 
ʆʧʨʝʜʝʣʝʥʠʝ ʦʪʤʝʪʢʠ ʧʦʣʘ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʪʫʨʙʠʥʳ ʠ 

ʢʦʥʜʝʥʩʘʪʦʨʘ ʪʫʨʙʠʥʥʦʝ ʦʪʜʝʣʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʩ ʢʦʥʜʝʥʩʘʮʠʦʥʥʳʤ 
ʧʦʜʚʘʣʦʤ ʠʣʠ ʙʝʟ ʥʝʛʦ. ʀʩʭʦʜʥʳʤʠ ʨʘʟʤʝʨʘʤʠ ʜʣʷ ʚʳʩʦʪʥʦʡ ʢʦʤ-
ʧʦʥʦʚʢʠ ʪʫʨʙʠʥʥʦʛʦ ʦʪʜʝʣʝʥʠʷ ʷʚʣʷʶʪʩʷ ʦʪʤʝʪʢʘ ʦʙʩʣʫʞʠʚʘʥʠʷ 
ʪʫʨʙʦʘʛʨʝʛʘʪʘ ®ʦʙʩʣ, ʚʳʩʦʪʘ ʝʛʦ ʬʫʥʜʘʤʝʥʪʘ Hʬ-ʪʘ ʠ ʟʘʛʣʫʙʣʝʥʠʝ ʝʛʦ 
ʧʦʜʦʰʚʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʪʤʝʪʢʠ ʧʦʣʘ Hʟ.ʬ. (ʪʘʙʣ. ʇ1.10). 
ʇʨʠ ʥʘʣʠʯʠʠ ʢʦʥʜʝʥʩʘʮʠʦʥʥʦʛʦ ʧʦʜʚʘʣʘ ʦʪʤʝʪʢʘ ʝʛʦ ʧʦʣʘ ®ʧ 

ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʥʷʪʘ ʢʘʢ 
 

 ʬ-ʪʘ ʟ.ʬʧ ʦʙʩʣ ,H H® = ® - +                             (2.2) 

 
ʛʜʝ ʚʩʝ ʨʘʟʤʝʨʳ ʠ ʦʪʤʝʪʢʠ ʙʝʨʫʪʩʷ ʚ ʤʝʪʨʘʭ. 
ʕʪʫ ʦʪʤʝʪʢʫ ʧʦʣʘ ʩʣʝʜʫʝʪ ʫʪʦʯʥʠʪʴ ʧʦ ʚʳʩʦʪʥʦʤʫ ʛʘʙʘʨʠʪʫ 

ʪʝʧʣʦʦʙʤʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʪʫʨʙʠʥʳ, ʢʦʪʦʨʦʝ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ 
ʩʚʦʠʭ ʬʫʥʜʘʤʝʥʪʘʭ ʧʦʜ ʧʣʦʱʘʜʢʦʡ ʦʙʩʣʫʞʠʚʘʥʠʷ (ʪʘʙʣ. ʇ1.8). ɺ 
ʩʣʫʯʘʝ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʚʳʩʦʪʳ ʦʪʤʝʪʢʘ ʧʦʣʘ ʧʨʠʥʠʤʘʝʪʩʷ ʥʠʞʝ, ʯʝʤ 
ʦʥʘ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʧʦ ʟʘʚʠʩʠʤʦʩʪʠ (2.2). 
ɺʳʩʦʪʘ ʪʫʨʙʠʥʥʦʛʦ ʦʪʜʝʣʝʥʠʷ ʥʘʜ ʦʪʤʝʪʢʦʡ ʦʙʩʣʫʞʠʚʘʥʠʷ ʦʧʨʝ-

ʜʝʣʷʝʪʩʷ ʫʩʣʦʚʠʷʤʠ ʤʦʥʪʘʞʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʩʥʦʚʥʦʛʦ ʠ ʚʩʧʦʤʦʛʘ-
ʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʂʦʣʠʯʝʩʪʚʦ ʠ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʴ ʢʨʘʥʦʚ ʚ 
ʪʫʨʙʠʥʥʦʤ ʦʪʜʝʣʝʥʠʠ ʚʳʙʠʨʘʶʪʩʷ ʠʩʭʦʜʷ ʠʟ ʤʘʢʩʠʤʘʣʴʥʦʡ ʤʘʩʩʳ 
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ʤʦʥʪʘʞʥʳʭ ʫʟʣʦʚ ʪʫʨʙʦʘʛʨʝʛʘʪʘ (ʨʦʪʦʨʘ ʠ ʩʪʘʪʦʨʘ), ʘ ʪʘʢʞʝ ʦʙʱʝʛʦ 
ʢʦʣʠʯʝʩʪʚʘ ʦʙʩʣʫʞʠʚʘʝʤʳʭ ʘʛʨʝʛʘʪʦʚ. ʋʯʠʪʳʚʘʷ, ʯʪʦ ʩʪʦʠʤʦʩʪʴ ʤʦ-
ʩʪʦʚʳʭ ʢʨʘʥʦʚ ʙʦʣʴʰʦʡ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʠ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʘʷ, ʯʘ-
ʩʪʦ ʜʣʷ ʧʦʜʲʝʤʘ ʨʦʪʦʨʘ ʧʨʠʤʝʥʷʶʪ ʜʚʘ ʩʧʘʨʝʥʥʳʭ ʢʨʘʥʘ ʤʝʥʴʰʝʡ 
ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʠ ʩ ʦʙʱʝʡ ʪʨʘʚʝʨʩʦʡ, ʘ ʜʣʷ ʤʦʥʪʘʞʘ ʩʪʘʪʦʨʘ ʠʥʦʛʜʘ 
ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʩʧʝʮʠʘʣʴʥʳʡ ʧʦʨʪʘʣ ʢʦʟʣʦʚʦʛʦ ʪʠʧʘ ʥʘʜ ʢʘʞʜʳʤ 
ʪʫʨʙʦʛʝʥʝʨʘʪʦʨʦʤ [10], ʧʦʵʪʦʤʫ ʢ ʚʳʙʦʨʫ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʠ ʠ ʢʦ-
ʣʠʯʝʩʪʚʘ ʢʨʘʥʦʚ ʪʫʨʙʠʥʥʦʛʦ ʦʪʜʝʣʝʥʠʷ ʚ ʢʘʞʜʦʤ ʢʦʥʢʨʝʪʥʦʤ ʩʣʫ-
ʯʘʝ ʩʣʝʜʫʝʪ ʧʦʜʭʦʜʠʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʦ. 
ʇʦʩʣʝ ʚʳʙʦʨʘ ʢʨʘʥʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦ ʨʝʢʦʤʝʥʜʘʮʠʷʤ  

[10–12] ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ ʛʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ, ʢʦʪʦʨʳʝ ʧʦ-
ʪʨʝʙʫʶʪʩʷ ʜʣʷ ʚʳʩʦʪʥʦʡ ʠ ʧʦʧʝʨʝʯʥʦʡ ʢʦʤʧʦʥʦʚʢʠ ʪʫʨʙʠʥʥʦʛʦ ʦʪ-
ʜʝʣʝʥʠʷ (ʨʠʩ. 2.6), ʚʳʩʦʪʫ ʢʨʘʥʘ ʅʢʨ, ʨʘʩʩʪʦʷʥʠʝ ʧʦ ʚʳʩʦʪʝ ʦʪ ʛʦ-
ʣʦʚʢʠ ʨʝʣʴʩʘ ʜʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʚʝʨʭʥʝʛʦ ʧʦʣʦʞʝʥʠʷ ʦʩʥʦʚʥʦʛʦ 
ʢʨʶʢʘ hʢʨ, ʚʳʩʦʪʫ ʧʨʠʙʣʠʞʝʥʠʷ ʢʨʘʥʘ ʢ ʩʪʨʦʧʠʣʴʥʳʤ ʢʦʥʩʪʨʫʢʮʠʷʤ 
A1, ʚʳʥʦʩ ʤʦʩʪʘ ʢʨʘʥʘ ʟʘ ʦʩʴ ʨʝʣʴʩʘ B2, ʜʦʧʫʩʪʠʤʦʝ ʧʨʠʙʣʠʞʝʥʠʝ 
ʤʦʩʪʘ ʢʨʘʥʘ ʢ ʢʦʣʦʥʥʝ, ʤʠʥʠʤʘʣʴʥʦʝ ʧʨʠʙʣʠʞʝʥʠʝ ʦʩʥʦʚʥʦʛʦ ʢʨʶ-
ʢʘ ʢ ʦʩʠ ʢʨʘʥʦʚʦʛʦ ʨʝʣʴʩʘ (ʪʘʙʣ. ʇ1.11). 

 

 
ʈʠʩ. 2.6. ʉʭʝʤʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʤʦʩʪʦʚʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʢʨʘʥʦʚ: 
ʘ – ʛʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ; ʙ – 16-ʢʦʣʝʩʥʳʡ ʢʨʘʥ; ʚ – 8-ʢʦʣʝʩʥʳʡ ʢʨʘʥ 
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ʆʧʨʝʜʝʣʝʥʠʝ ʚʳʩʦʪʳ ʧʦʜʲʝʤʘ, ʦʪʤʝʪʦʢ ʛʦʣʦʚʢʠ ʨʝʣʴʩʘ ʠ ʧʦʜ-
ʢʨʘʥʦʚʦʡ ʢʦʥʩʦʣʠ. ʅʝʦʙʭʦʜʠʤʘʷ ʨʘʩʯʝʪʥʘʷ ʚʳʩʦʪʘ ʧʦʜʲʝʤʘ ʥʘʜ ʦʪ-
ʤʝʪʢʦʡ ʦʙʩʣʫʞʠʚʘʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʩʫʤʤʘ ʚʳʩʦʪ ʥʘʠʙʦʣʴʰʝʛʦ 
ʛʘʙʘʨʠʪʘ ʦʙʦʨʫʜʦʚʘʥʠʷ (ʩʝʧʘʨʘʪʦʨʘ-ʧʘʨʦʧʝʨʝʛʨʝʚʘʪʝʣʷ ʉʇʇ, ʧʦʜʦ-
ʛʨʝʚʘʪʝʣʝʡ ʚʳʩʦʢʦʛʦ ʠʣʠ ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ - ʇɺɼ ʠ ʇʅɼ), ʩʪʨʦʧʦʚ 
ʠ ʟʘʧʘʩʘ (ʨʠʩ. 2.7): 

 

ʧʦʜ ʦʙ ʩʪʨ ʟʘʧ , ʤ,H H H H= + +  

 
ʛʜʝ ʅʦʙ - ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʠʟ ʅʉʇʇ, ʅʇɺɼ ʠ ʅʇʅɼ, ʢʦʪʦʨʳʝ 
ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʨʝʢʦʤʝʥʜʘʮʠʷʤ [3, 7, 8] ʠʣʠ ʪʘʙʣ. ʇ1.8; 
ʅʩʪʨ ʤʦʞʥʦ ʧʨʠʥʷʪʴ ʦʨʠʝʥʪʠʨʦʚʦʯʥʦ ʨʘʚʥʳʤ ʜʠʘʤʝʪʨʫ ʉʇʇ, 

ʇɺɼ ʠ ʇʅɼ; 
ʅʟʘʧ = 0,5 ʤ. 

 

 
 
 

ʈʠʩ. 2.7. ʆʧʨʝʜʝʣʝʥʠʝ ʛʘʙʘʨʠʪʥʳʭ ʨʘʟʤʝʨʦʚ ʪʫʨʙʠʥʥʦʛʦ ʦʪʜʝʣʝʥʠʷ 
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ʆʧʨʝʜʝʣʝʥʠʝ ʚʳʩʦʪʳ ʢʦʣʦʥʥʳ ʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ 
ʨʘʟʤʝʨʦʚ ʝʝ ʩʝʯʝʥʠʡ. ʆʪʤʝʪʢʘ ʚʝʨʭʘ ʢʦʣʦʥʥʳ ®ʚ.ʢ ʦʧʨʝʜʝʣʷʝʪʩʷ 
ʦʪʤʝʪʢʦʡ ʛʦʣʦʚʢʠ ʨʝʣʴʩʘ, ʚʳʩʦʪʦʡ ʢʨʘʥʘ Hʢʨ ʠ ʜʦʧʫʩʪʠʤʳʤ ʧʨʠ-
ʙʣʠʞʝʥʠʝʤ ʝʛʦ ʢ ʩʪʨʦʧʠʣʴʥʳʤ ʢʦʥʩʪʨʫʢʮʠʷʤ ʘ1 (ʩʤ. ʨʠʩ. 2.7): 
 

ʢʨ 1ʚ.ʢ ʛ.ʨ , ʤ.H a® = ® + +  

 
ʇʦ ʥʘʡʜʝʥʥʦʤʫ ʟʥʘʯʝʥʠʶ ʦʪʤʝʪʢʘ ʚʝʨʭʘ ʢʦʣʦʥʥʳ ʦʢʦʥʯʘʪʝʣʴʥʦ 

ʧʨʠʥʠʤʘʝʪʩʷ ʩ ʫʯʝʪʦʤ ɽʄʉ ʢʘʢ ʙʣʠʞʘʡʰʝʝ ʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ, 
ʢʨʘʪʥʦʝ 300 ʤʤ (ʠʣʠ 150 ʤʤ). 
ʊʦʛʜʘ ʚʳʩʦʪʘ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʢʦʣʦʥʥʳ 

 

ʚ ʚ.ʢ ʧ.ʢ, ʤ;ʅ = ® - ®  
 

ʚʳʩʦʪʘ ʥʠʞʥʝʡ ʯʘʩʪʠ ʢʦʣʦʥʥʳ 
 

ʥ ʙ.ʢʧ.ʢ ,H H= ® +  ʤ, 
 
ʛʜʝ ʅʙʢ = 0,6–1,0 ʤ - ʟʘʛʣʫʙʣʝʥʠʝ ʙʘʟʳ ʢʦʣʦʥʥʳ ʥʠʞʝ ʦʪʤʝʪʢʠ 
ʧʣʘʥʠʨʦʚʢʠ 0,00. 
ʇʦʣʥʘʷ ʚʳʩʦʪʘ ʢʦʣʦʥʥʳ 

 

ʢ ʚ ʥ .H H H= +  
 
ɺʳʩʦʪʘ ʩʝʯʝʥʠʷ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʢʦʣʦʥʥʳ ʅʚ ʥʘʟʥʘʯʘʝʪʩʷ ʚ ʟʘʚʠʩʠ-

ʤʦʩʪʠ ʦʪ ʰʘʛʘ ʢʦʣʦʥʥ ʠ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʠ ʢʨʘʥʘ Qʢʨ. 
ʇʨʠ ʰʘʛʝ ɺʢ = 6 ʤ ʠ Qʢʨ ʜʦ 125 ʪʩ ʚʢʣʶʯʠʪʝʣʴʥʦ, ʘ ʪʘʢʞʝ ʧʨʠ ʰʘ-

ʛʝ ɺʢ = 12 ʤ ʠ Qʢʨ ʜʦ 100 ʪʩ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʨʠʥʠ-
ʤʘʪʴ ʚʳʩʦʪʫ ʩʝʯʝʥʠʷ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʢʦʣʦʥʥʳ hʚ = 450 ʤʤ, ʘ ʧʨʠ 
ʙʦʣʴʰʠʭ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʷʭ ʢʨʘʥʦʚ hʚ = 600 ʤʤ. 
ʇʨʠʚʷʟʢʘ ʢʦʣʦʥʥʳ ʢ ʢʦʦʨʜʠʥʘʮʠʦʥʥʦʡ ʦʩʠ ʘ ʟʘʚʠʩʠʪ ʦʪ ʚʳʩʦʪʳ ʩʝ-

ʯʝʥʠʷ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʢʦʣʦʥʥʳ hʚ ʠ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʠ ʢʨʘʥʘ ʠ ʤʦʞʝʪ 
ʧʨʠʥʠʤʘʪʴʩʷ ʘ = 250 ʤʤ (ʘ ʠʥʦʛʜʘ ʠ ʘ = 500 ʤʤ). ɺ ʧʨʘʢʪʠʢʝ ʧʨʦʝʢʪʠ-
ʨʦʚʘʥʠʷ ʛʣʘʚʥʳʭ ʢʦʨʧʫʩʦʚ ʊʕʉ ʠ ɸʕʉ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ ʥʫʣʝʚʳʝ 
ʧʨʠʚʷʟʢʠ ʘ = 0 ʧʨʠ ʨʘʟʣʠʯʥʦʡ ʚʳʩʦʪʝ ʩʝʯʝʥʠʷ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʢʦʣʦʥʥʳ 
hʚ, ʝʩʣʠ ʫʜʦʚʣʝʪʚʦʨʷʝʪʩʷ ʫʩʣʦʚʠʝ ʩʚʦʙʦʜʥʦʛʦ ʧʨʦʭʦʜʘ ʢʨʘʥʘ. 
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ɺʳʩʦʪʘ ʩʝʯʝʥʠʷ ʥʠʞʥʝʡ ʯʘʩʪʠ ʢʦʣʦʥʥʳ hʥ, ʧʨʠʙʣʠʞʝʥʥʦ ʦʧʨʝʜʝ-
ʣʷʝʪʩʷ ʬʦʨʤʫʣʦʡ 
 

 ʥ 1ɚ , ʤ,h aº +  (2.5) 
 
ʛʜʝ ʘ - ʧʨʠʚʷʟʢʘ ʢʦʣʦʥʥʳ ʢ ʢʦʦʨʜʠʥʘʮʠʦʥʥʦʡ ʦʩʠ; 
ɚ1 - ʧʨʠʚʷʟʢʘ ʦʩʠ ʧʦʜʢʨʘʥʦʚʦʡ ʙʘʣʢʠ ʠ ʨʝʣʴʩʘ ʢ ʦʩʠ ʢʦʣʦʥʥʳ ʧʦ 

ʨʷʜʫ ɸ. 
ɿʥʘʢ ʧʨʠʙʣʠʞʝʥʥʦʛʦ ʨʘʚʝʥʩʪʚʘ ʚ (2.5) ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚʝʣʠʯʠʥʘ hʥ 

ʜʘʣʝʝ ʫʪʦʯʥʷʝʪʩʷ ʧʨʠ ʦʢʦʥʯʘʪʝʣʴʥʦʤ ʥʘʟʥʘʯʝʥʠʠ ʬʦʨʤʳ ʠ ʨʘʟʤʝʨʦʚ 
ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʥʠʞʥʝʡ ʯʘʩʪʠ ʢʦʣʦʥʥʳ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʚ 
ʩʪʘʣʴʥʦʤ ʢʘʨʢʘʩʝ ʜʣʷ ʜʚʫʭʚʝʪʚʝʚʦʡ ʥʠʞʥʝʡ ʢʦʣʦʥʥʳ, ʩʦʩʪʘʚʣʝʥʥʦʡ 
ʠʟ ʜʚʫʭ ʜʚʫʪʘʚʨʦʚ, ʚʝʣʠʯʠʥʘ hʥ ʦʧʨʝʜʝʣʠʪʩʷ ʢʘʢ 

 

ʥ 1 ʧɚ 0,5 ,h a b= + -  
 
ʛʜʝ bʧ - ʰʠʨʠʥʘ ʧʦʣʢʠ ʜʚʫʪʘʚʨʘ ʥʘʨʫʞʥʦʡ ʚʝʪʚʠ ʢʦʣʦʥʥʳ (ʨʠʩ. 2.8). 
 

 
 

ʈʠʩ. 2.8. ʉʝʯʝʥʠʷ ʚʝʨʭʥʝʡ ʠ ʥʠʞʥʝʡ ʯʘʩʪʠ ʢʦʣʦʥʥʳ 
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ʇʨʠʥʷʪʳʝ ʩʝʯʝʥʠʷ ʢʦʣʦʥʥʳ ʧʨʦʚʝʨʷʶʪʩʷ ʧʦ ʫʩʣʦʚʠʶ ʧʨʦʭʦʜʘ 
ʢʨʘʥʘ ʠ ʫʩʣʦʚʠʶ ʞʝʩʪʢʦʩʪʠ ʢʦʣʦʥʥʳ. ɼʣʷ ʩʚʦʙʦʜʥʦʛʦ ʧʨʦʭʦʜʘ ʢʨʘ-
ʥʘ ʜʦʣʞʥʦ ʩʦʙʣʶʜʘʪʴʩʷ ʩʦʦʪʥʦʰʝʥʠʝ 
 

 ʥ ʚ 2 0,075 ʤ,h h B- - ²  (2.6) 
 
ʛʜʝ B 2  -  ʚʳʥʦʩ ʤʦʩʪʘ ʢʨʘʥʘ ʟʘ ʦʩʴ ʧʦʜʢʨʘʥʦʚʦʡ ʙʘʣʢʠ. 
ʋʩʣʦʚʠʝ ʞʝʩʪʢʦʩʪʠ ʜʣʷ ʚʝʨʭʥʝʡ ʠ ʥʠʞʥʝʡ ʯʘʩʪʝʡ ʢʦʣʦʥʥʳ 

 

 ʚ ʥ

ʚ ʥ

1 1
ʠ .

12 22

h h

H H
² ²    (2.7) 

 
ɽʩʣʠ ʥʝ ʚʳʧʦʣʥʷʝʪʩʷ ʫʩʣʦʚʠʝ ʩʚʦʙʦʜʥʦʛʦ ʧʨʦʭʦʜʘ ʢʨʘʥʘ (2.6), ʪʦ 

ʥʝʦʙʭʦʜʠʤʦ ʫʚʝʣʠʯʠʪʴ ʨʘʟʤʝʨ ʧʨʠʚʷʟʢʠ ʦʩʠ ʧʦʜʢʨʘʥʦʚʦʡ ʙʘʣʢʠ ɚ1, ʘ 
ʝʩʣʠ ʥʝ ʚʳʧʦʣʥʷʝʪʩʷ ʫʩʣʦʚʠʝ ʞʝʩʪʢʦʩʪʠ (2.7), ʪʦ, ʚʝʨʦʷʪʥʝʝ ʚʩʝʛʦ, 
ʧʦʪʨʝʙʫʝʪʩʷ ʫʚʝʣʠʯʠʪʴ ʚʳʩʦʪʫ ʩʝʯʝʥʠʷ. 
ʇʦʩʣʝ ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ ʚʳʙʦʨʘ ʨʘʟʤʝʨʦʚ ʩʝʯʝʥʠʡ ʢʦʣʦʥʥ ʠ ʧʨʠʚʷ-

ʟʦʢ ʢ ʥʠʤ ʦʩʝʡ ʧʦʜʢʨʘʥʦʚʳʭ ʙʘʣʦʢ ʩʣʝʚʘ ɚ1 ʠ ʩʧʨʘʚʘ ɚ2 ʤʦʞʥʦ ʦʧʨʝ-
ʜʝʣʠʪʴ ʪʨʝʙʫʝʤʳʡ ʧʨʦʣʝʪ ʢʨʘʥʘ: 
 
 ( )ʢʨ ʪʦ 1 2ɚ ɚ , ʤ.L L= - +   

 
ʂʦʪʝʣʴʥʦʝ ʦʪʜʝʣʝʥʠʝ 

 
ʀʩʭʦʜʥʳʤʠ ʨʘʟʤʝʨʘʤʠ ʜʣʷ ʚʳʩʦʪʥʦʡ ʢʦʤʧʦʥʦʚʢʠ ʢʦʪʝʣʴʥʦʛʦ ʦʪ-

ʜʝʣʝʥʠʷ ʷʚʣʷʶʪʩʷ ʚʳʩʦʪʘ ʢʦʪʣʦʘʛʨʝʛʘʪʘ (ʦʪʤʝʪʢʘ ʝʛʦ ʚʝʨʭʘ ʚ ʫʩʪʘ-
ʥʦʚʣʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ), ʧʨʠʥʠʤʘʝʤʘʷ ʧʦ ʩʧʨʘʚʦʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ [3, 
7, 10, 16] ʠʣʠ ʧʦ ʧʨʠʣʦʞʝʥʠʶ 1, ʠ ʦʪʤʝʪʢʘ ʧʦʣʘ, ʢʦʪʦʨʘʷ, ʢʘʢ ʧʨʘʚʠ-
ʣʦ, ʚʩʝʛʜʘ ʨʘʚʥʘ ʧʣʘʥʠʨʦʚʦʯʥʦʡ ʦʪʤʝʪʢʝ ʠʣʠ ʧʨʦʩʪʦ ʫʩʣʦʚʥʦʤʫ ʥʫ-
ʣʶ, ʪ. ʝ. ®ʧ = 0,0. 
ɺ ʢʦʪʝʣʴʥʦʤ ʦʪʜʝʣʝʥʠʠ ʚ ʦʪʣʠʯʠʝ ʦʪ ʪʫʨʙʠʥʥʦʛʦ ʫʩʣʦʚʠʷ ʨʝʤʦʥ-

ʪʘ ʢʦʪʣʦʘʛʨʝʛʘʪʦʚ ʥʝ ʪʨʝʙʫʶʪ ʢʨʘʥʦʚ ʙʦʣʴʰʦʡ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʠ. 
ɺʝʩʴ ʦʙʲʝʤ ʨʝʤʦʥʪʥʳʭ ʨʘʙʦʪ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʦ ʚʥʫʪʨʝʥʥʝʤ ʧʨʦ-
ʩʪʨʘʥʩʪʚʝ ʢʦʪʣʘ ʠ ʚ ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʥʝʤʫ ʩ ʚʥʝʰʥʝʡ ʩʪʦʨʦʥʳ ʤʦʥ-
ʪʘʞʥʳʭ ʟʦʥʘʭ ʢʦʪʝʣʴʥʦʛʦ ʦʪʜʝʣʝʥʠʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʧʝʨʝʤʝʱʘʪʴ 
ʛʨʫʟʳ ʠʣʠ ʵʣʝʤʝʥʪʳ ʥʘʜ ʩʘʤʠʤ ʢʦʪʣʦʘʛʨʝʛʘʪʦʤ ʥʝ ʪʨʝʙʫʝʪʩʷ [10], 
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ʧʦʵʪʦʤʫ ʧʨʝʚʳʰʝʥʠʝ ʤʦʩʪʦʚʳʭ ʢʨʘʥʦʚ ʚ ʢʦʪʝʣʴʥʦʤ ʦʪʜʝʣʝʥʠʠ ʧʨʠ-
ʥʠʤʘʝʪʩʷ ʧʦ ʫʩʣʦʚʠʷʤ ʙʝʟʦʧʘʩʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʛʨʫʟʦʧʦʜʲʝʤʥʳʭ 
ʢʨʘʥʦʚ (ʨʠʩ. 2.9). 

 

 
 

ʈʠʩ. 2.9. ʆʧʨʝʜʝʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʛʘʙʘʨʠʪʥʳʭ ʨʘʟʤʝʨʦʚ ʢʦʪʝʣʴʥʦʛʦ ʦʪʜʝʣʝʥʠʷ 
 
ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʢʦʪʝʣʴʥʳʤ 

ʘʛʨʝʛʘʪʘʤ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʢʦʥʩʪʨʫʢʮʠʠ) ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʦʪʤʝʪʢʠ 
ʧʣʦʱʘʜʢʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʥʘʚʝʨʭʫ ʢʦʪʣʘ ʜʦ ʥʠʟʘ ʤʦʩʪʘ ʢʨʘʥʘ ʜʦʣʞʥʦ 
ʙʳʪʴ ʥʝ ʤʝʥʝʝ 2100 ʤʤ, ʘ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʚʝʨʭʘ ʣʶʙʳʭ ʚʳʩʪʫʧʘʶʱʠʭ 
ʵʣʝʤʝʥʪʦʚ ʢʦʪʣʘ (ʙʘʨʘʙʘʥʘ, ʢʦʣʣʝʢʪʦʨʘ ʠʣʠ ʘʨʤʘʪʫʨʳ) ʜʦ ʢʨʶʢʘ ʢʨʘʥʘ 
ʚ ʝʛʦ ʩʘʤʦʤ ʚʝʨʭʥʝʤ ʧʦʣʦʞʝʥʠʠ ʜʦʣʞʥʦ ʙʳʪʴ ʥʝ ʤʝʥʝʝ 400 ʤʤ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʪʤʝʪʢʫ ʛʦʣʦʚʢʠ ʨʝʣʴʩʘ ʠ ʧʦʜʢʨʘʥʦʚʦʡ ʢʦʥʩʦʣʠ, ʤ, 

ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ (ʩʤ. ʨʠʩ. 2.6 ʠ 2.9) ʠʟ ʩʦʦʪʥʦʰʝʥʠʡ 
 

 
( )
( ) ʵ.ʢ

ʛ.ʨ ʢ 0,5 2,1;
,

ʛ.ʨ ʢ 0,4h

¡ û® - ® - ² î
ü¡ î® - ® - ² ý

  

 
ʛʜʝ 0,5 ʤ - ʚʳʩʦʪʘ ʛʣʘʚʥʦʡ ʙʘʣʢʠ ʤʦʩʪʘ ʥʠʞʝ ʦʪʤʝʪʢʠ ® ʛ.ʨ; 

2,1 ʤ - ʨʘʩʯʝʪʥʘʷ ʚʳʩʦʪʘ ʩ ʫʯʝʪʦʤ ʨʦʩʪʘ ʤʦʥʪʘʞʥʠʢʘ; 
hʵ.ʢ - ʚʳʩʦʪʘ ʚʳʩʪʫʧʘʶʱʠʭ ʵʣʝʤʝʥʪʦʚ ʢʦʪʣʘ. 
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ɺ ʩʣʫʯʘʝ ʧʨʠʤʝʥʝʥʠʷ ʧʦʜʚʝʩʥʳʭ ʢʦʪʣʦʚ, ʢʦʪʦʨʳʝ ʢʨʝʧʷʪʩʷ ʢ ʤʦʱ-
ʥʳʤ ʭʨʝʙʪʦʚʳʤ ʙʘʣʢʘʤ, ʦʧʠʨʘʶʱʠʤʩʷ ʥʘ ʢʦʥʩʦʣʠ ʢʦʣʦʥʥ ʢʦʪʝʣʴʥʦʛʦ 
ʦʪʜʝʣʝʥʠʷ (ʨʠʩ. 2.9, ʘ), ʦʪʤʝʪʢʫ ʛʦʣʦʚʢʠ ʨʝʣʴʩʘ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʷʪʴ 
ʩ ʫʯʝʪʦʤ ʚʳʩʦʪʳ ʵʪʠʭ ʙʘʣʦʢ: 

 

( ) ʭ.ʙʛ.ʨ ʢ 0,5 2,1,H
¡

® = ® - + +  

 
ʛʜʝ ʅʭ.ʙ - ʚʳʩʦʪʘ ʭʨʝʙʪʦʚʳʭ ʙʘʣʦʢ, ʧʨʠʥʠʤʘʝʤʘʷ ʧʦ ʩʧʨʘʚʦʯʥʠʢʘʤ 
[3, 10, 16]. 
ʆʪʤʝʪʢʘ ʧʦʜʢʨʘʥʦʚʦʡ ʢʦʥʩʦʣʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʚ ʪʫʨ-

ʙʠʥʥʦʤ ʦʪʜʝʣʝʥʠʠ, ʪ. ʝ. 
 

( ) ʨ ʧ.ʙʧ.ʢ ʛ.ʨ ,h h® = ® - -  ʤ, 

 
ʘ ʟʘʪʝʤ ʧʦ (2.4) ʘʥʘʣʦʛʠʯʥʦ ʫʪʦʯʥʷʝʪʩʷ ʠ ʦʪʤʝʪʢʘ ʛʦʣʦʚʢʠ ʨʝʣʴʩʘ.  
ʆʪʤʝʪʢʘ ʢʦʥʩʦʣʝʡ ʢʦʣʦʥʥ ʜʣʷ ʦʧʠʨʘʥʠʷ ʭʨʝʙʪʦʚʳʭ ʙʘʣʦʢ ʧʦʜʚʝʩ-

ʥʳʭ ʢʦʪʣʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʦʪʤʝʪʢʝ ʚʝʨʭʘ ʢʦʪʣʘ ® ʢ ʠ ʚʳʩʦʪʝ ʧʦʜʚʝ-
ʩʦʢ ʅʧʦʜ (ʩʤ. ʨʠʩ. 2.9): 

 
 ʧʦʜʧ.ʢ ʢ .H® = ® +  

 
ɼʝʘʵʨʘʪʦʨʥʦʝ ʠ ʙʫʥʢʝʨʥʦʝ ʦʪʜʝʣʝʥʠʷ 

 
ɼʝʘʵʨʘʪʦʨʥʦʝ ʦʪʜʝʣʝʥʠʝ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʛʣʘʚʥʦʛʦ ʢʦʨʧʫʩʘ ʧʨʘʢʪʠ-

ʯʝʩʢʠ ʢʘʞʜʦʡ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ (ʚ ʪʝʧʣʦʚʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷʭ ʥʘ ʪʚʝʨ-
ʜʦʤ ʪʦʧʣʠʚʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʪʩʷ ʩʦʚʤʝʱʝʥʥʦʝ ʙʫʥʢʝʨʥʦ-ʜʝʘʵʨʘʪʦʨʥʦʝ 
ʦʪʜʝʣʝʥʠʝ). ʅʘ ʨʠʩ. 2.10 ʧʨʠʚʝʜʝʥʳ ʧʨʠʤʝʨʳ ʢʦʤʧʦʥʦʚʢʠ ʜʝʘʵʨʘʪʦʨ-
ʥʦʛʦ ʦʪʜʝʣʝʥʠʷ ʜʣʷ ʛʘʟʦʤʘʟʫʪʥʦʡ ʊʕʎ (ʨʠʩ. 2.10, ʘ), ʚʩʪʨʦʝʥʥʦʛʦ ʚ  
ʢʦʪʝʣʴʥʦʝ ʦʪʜʝʣʝʥʠʝ (ʨʠʩ. 2.10, ʙ), ʩʦʚʤʝʱʝʥʥʦʛʦ ʙʫʥʢʝʨʥʦ-ʜʝʘʵʨʘʪʦʨ-
ʥʦʛʦ ʦʪʜʝʣʝʥʠʷ (ʨʠʩ. 2.10, ʚ), ʤʦʥʦʙʣʦʢʘ ɸʕʉ ʩ ʨʝʘʢʪʦʨʦʤ ɺɺʕʈ-1000 
(ʨʠʩ. 2.10, ʛ) ʠ ɸʕʉ ʩ ʨʝʘʢʪʦʨʦʤ ʈɹʄʂ (ʨʠʩ. 2.10, ʜ). ʀʩʭʦʜʥʳʤʠ ʜʘʥ-
ʥʳʤʠ ʜʣʷ ʚʳʩʦʪʥʦʡ ʢʦʤʧʦʥʦʚʢʠ ʜʝʘʵʨʘʪʦʨʥʦʛʦ ʦʪʜʝʣʝʥʠʷ ʷʚʣʷʶʪʩʷ 
ʦʪʤʝʪʢʘ ʧʦʣʘ 1-ʛʦ ʵʪʘʞʘ, ʢʦʣʠʯʝʩʪʚʦ ʵʪʘʞʝʡ, ʦʪʤʝʪʢʘ ʫʩʪʘʥʦʚʢʠ ʜʝ-
ʘʵʨʘʪʦʨʘ ʠ ʝʛʦ ʛʘʙʘʨʠʪʳ. ʏʘʱʝ ʚʩʝʛʦ ʧʨʠʤʝʥʷʝʪʩʷ ʧʷʪʠʵʪʘʞʥʘʷ ʢʦʤʧʦ-
ʥʦʚʢʘ ʜʝʘʵʨʘʪʦʨʥʦʛʦ ʦʪʜʝʣʝʥʠʷ, ʥʦ ʧʨʠʥʮʠʧ ʚʳʩʦʪʥʦʡ ʢʦʤʧʦʥʦʚʢʠ 
ʩʦʭʨʘʥʷʝʪʩʷ ʦʙʱʠʡ. 
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ʈʠʩ. 2.10. ʇʨʠʤʝʨʳ ʢʦʤʧʦʥʦʚʢʠ ʜʝʘʵʨʘʪʦʨʥʳʭ ʦʪʜʝʣʝʥʠʡ 

 
 
ʘ 
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ʆʪʤʝʪʢʘ ʧʦʣʘ 1-ʛʦ ʵʪʘʞʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʦʚʧʘʜʘʝʪ ʩ ʦʪʤʝʪʢʦʡ ʧʦʣʘ 
ʢʦʪʝʣʴʥʦʛʦ ʦʪʜʝʣʝʥʠʷ (ʥʘ ʊʕʉ) ʠʣʠ ʪʫʨʙʠʥʥʦʛʦ ʦʪʜʝʣʝʥʠʷ (ʥʘ ɸʕʉ). 
ʅʘ ʵʪʦʡ ʦʪʤʝʪʢʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʧʦʤʝʱʝʥʠʷ ʢʘʙʝʣʝʡ 6 ʠʣʠ ʢʦʥʜʝʥʩʘʪ-
ʥʳʭ ʠ ʧʠʪʘʪʝʣʴʥʳʭ ʥʘʩʦʩʦʚ 11, 12. ʅʘ ʦʪʤʝʪʢʝ ʦʙʩʣʫʞʠʚʘʥʠʷ ʪʫʨʙʦ-
ʘʛʨʝʛʘʪʘ ʦʙʳʯʥʦ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʧʦʤʝʱʝʥʠʝ ɹʑʋ 3, ʘ ʧʦʜ ʥʠʤ – ʧʦʤʝ-
ʱʝʥʠʷ ʢʘʙʝʣʝʡ 4 ʠ ʈʋʉʅ 5. ʅʘʜ ɹʑʋ ʥʘʭʦʜʷʪʩʷ ʪʨʫʙʦʧʨʦʚʦʜʥʳʝ ʢʦ-
ʨʠʜʦʨʳ 2 ʠ 9, ʘ ʥʘʜ ʥʠʤʠ ʧʦʤʝʱʝʥʠʝ ʜʝʘʵʨʘʪʦʨʦʚ 1. ʅʘ ʪʚʝʨʜʦ-
ʪʦʧʣʠʚʥʳʭ ʩʪʘʥʮʠʷʭ ʜʝʘʵʨʘʪʦʨʳ 1 ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ ʦʜʥʦʡ ʦʪʤʝʪʢʝ 
ʩ ʙʫʥʢʝʨʘʤʠ ʫʛʣʷ ʠ ʫʛʦʣʴʥʦʡ ʧʳʣʠ 8, ʥʘʜ ʢʦʪʦʨʳʤʠ ʧʨʦʭʦʜʷʪ ʣʝʥ-
ʪʦʯʥʳʝ ʪʨʘʥʩʧʦʨʪʝʨʳ 7, ʘ ʥʘ ʦʪʤʝʪʢʝ ʧʦʣʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʫʛʣʝ-
ʨʘʟʤʦʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 10. 
ʆʪʤʝʪʢʘ ʧʝʨʝʢʨʳʪʠʷ ʧʦʜ ʜʝʘʵʨʘʪʦʨ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʚʳʩʦʪʦʡ ʧʦʤʝʱʝʥʠʷ ɹʑʋ (ʚ ʩʚʝʪʫ ʦʢʦʣʦ 3–4 ʤ) ʠ ʫʩʣʦʚʠʝʤ ʨʘʟʤʝʱʝ-
ʥʠʷ ʪʨʫʙʦʧʨʦʚʦʜʦʚ, ʩʚʷʟʳʚʘʶʱʠʭ ʢʦʪʝʣʴʥʦʝ ʠʣʠ ʨʝʘʢʪʦʨʥʦʝ ʦʪʜʝʣʝ-
ʥʠʝ ʩ ʪʫʨʙʠʥʥʳʤ, ʘ ʪʘʢʞʝ ʚʳʩʦʪʦʡ ʢʦʥʩʪʨʫʢʮʠʡ ʧʝʨʝʢʨʳʪʠʷ ʥʘʜ ʥʠʤʠ 
(ʩ ʫʯʝʪʦʤ ʫʩʪʨʦʡʩʪʚʘ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʥʘʜ ɹʑʋ ʥʘ ʦʜʥʦʢʦʥʪʫʨ-
ʥʳʭ ɸʕʉ). ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʦʪʤʝʪʢʘ ʫʩʪʘʥʦʚʢʠ ʜʝʘʵʨʘʪʦʨʘ ʦʙʦʩʥʦ-
ʚʳʚʘʝʪʩʷ ʩʣʦʞʥʳʤ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʤ ʨʘʩʯʝʪʦʤ ʝʛʦ ʧʨʝʚʳʰʝʥʠʷ  
ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʠʪʘʪʝʣʴʥʦʛʦ ʥʘʩʦʩʘ. ɺ ʜʘʥʥʦʤ ʢʫʨʩʦʚʦʤ ʧʨʦʝʢʪʝ ʵʪʘ 
ʦʪʤʝʪʢʘ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʥʷʪʘ ʙʝʟ ʨʘʩʯʝʪʘ ʧʦ ʘʥʘʣʦʛʘʤ ʩʪʘʥʮʠʡ ʩ ʪʘʢʠʤ 
ʞʝ ʪʝʧʣʦʤʝʭʘʥʠʯʝʩʢʠʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ. ɺʳʩʦʪʘ ʜʝʘʵʨʘʪʦʨʥʦʛʦ ʧʦʤʝ-
ʱʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʛʘʙʘʨʠʪʘʤʠ ʜʝʘʵʨʘʪʦʨʘ ʠ ʫʩʣʦʚʠʷʤʠ ʝʛʦ ʦʙʩʣʫʞʠ-
ʚʘʥʠʷ ʧʦʜʚʝʩʥʳʤ ʢʨʘʥʦʤ (ʩʤ. ʨʠʩ. 2.10). ʇʨʠ ʵʪʦʤ ʦʪʤʝʪʢʘ ʥʠʟʘ ʩʪʨʦ-
ʧʠʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠʣʠ ʚʝʨʭʘ ʢʦʣʦʥʥʳ 

 
 ʬ.ʜ ʜ ʩʪʨ ʢʨ ʤʧʚ.ʢ.ʜ.ʦ ʧ5 , ʤ,H H H H h® = ® + + + + +  

 

ʛʜʝ Ź ʧ5 - ʦʪʤʝʪʢʘ ʧʝʨʝʢʨʳʪʠʷ ʧʦʜ ʜʝʘʵʨʘʪʦʨ (5-ʡ ʵʪʘʞ); 
ʅʬʜ - ʚʳʩʦʪʘ ʬʫʥʜʘʤʝʥʪʥʦʡ ʨʘʤʳ ʜʝʘʵʨʘʪʦʨʘ; 
ʅʜ - ʚʳʩʦʪʘ ʜʝʘʵʨʘʪʦʨʘ, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʪʘʙʣ. ʇ1.9; 
ʅʢʨ - ʚʳʩʦʪʘ ʢʨʘʥʘ ʦʪ ʚʝʨʭʥʝʛʦ ʧʦʣʦʞʝʥʠʷ ʢʨʶʢʘ ʜʦ ʥʠʟʘ ʧʦʜʚʝʩ-

ʥʳʭ ʤʦʥʦʨʝʣʴʩʦʚ; 
hʤʧ - ʚʳʩʦʪʘ ʧʦʜʚʝʩʥʳʭ ʙʘʣʦʢ (ʤʦʥʦʨʝʣʴʩʦʚ). 
ʋʯʠʪʳʚʘʷ, ʯʪʦ ʢʦʣʦʥʥʳ ʜʝʘʵʨʘʪʦʨʥʦʛʦ ʦʪʜʝʣʝʥʠʷ ʥʝʩʫʪ ʥʘʠʙʦʣʴ-

ʰʫʶ ʥʘʛʨʫʟʢʫ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʦʪʜʝʣʝʥʠʷʤʠ, ʠʭ ʩʝʯʝʥʠʷ ʧʨʠ-
ʥʠʤʘʶʪ ʩʧʣʦʰʥʳʤʠ, ʘ ʚʳʩʦʪʫ ʩʝʯʝʥʠʡ – ʧʦʩʪʦʷʥʥʦʡ ʠ ʙʦʣʴʰʝʡ, ʯʝʤ 
ʜʣʷ ʢʦʣʦʥʥ ʪʫʨʙʠʥʥʦʛʦ ʦʪʜʝʣʝʥʠʷ, ʥʦ ʥʝ ʤʝʥʴʰʝʡ, ʯʝʤ ʜʣʷ ʢʦʣʦʥʥ  
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ʢʦʪʝʣʴʥʦʛʦ ʦʪʜʝʣʝʥʠʷ. ɼʣʷ ʦʧʠʨʘʥʠʷ ʧʦʜʢʨʘʥʦʚʦʡ ʙʘʣʢʠ ʩʦ ʩʪʦʨʦʥʳ 
ʪʫʨʙʠʥʥʦʛʦ ʦʪʜʝʣʝʥʠʷ ʦʙʳʯʥʦ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ 
ʢʦʥʩʦʣʴ ʥʘ ʢʦʣʦʥʥʝ ʜʝʘʵʨʘʪʦʨʥʦʛʦ ʦʪʜʝʣʝʥʠʷ ʠʣʠ ʦʪʜʝʣʴʥʫʶ, ʩʪʦʷʱʫʶ 
ʨʷʜʦʤ ʢʨʘʥʦʚʫʶ ʢʦʣʦʥʥʫ. 

 
2.3.4. ɺʳʙʦʨ ʩʪʨʦʧʠʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ 

ʥʘʟʥʘʯʝʥʠʝ ʨʘʟʤʝʨʦʚ ʢʦʣʦʥʥ ʠ ʨʠʛʝʣʝʡ 
 
ɺʳʙʦʨ ʩʪʨʦʧʠʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʩʚʷʟʝʡ. ɽʩʣʠ ʪʠʧ ʩʪʨʦʧʠʣʴ-

ʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʥʝ ʟʘʜʘʥ, ʪʦ ʤʦʞʥʦ ʧʨʠʥʠʤʘʪʴ ʣʶʙʳʝ ʬʝʨʤʳ ʠ ʙʘʣ-
ʢʠ, ʧʦʜʭʦʜʷʱʠʝ ʜʣʷ ʜʘʥʥʳʭ ʧʨʦʣʝʪʦʚ. ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʠʤʝʪʴ ʚ ʚʠʜʫ, 
ʯʪʦ ʧʦ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʩʦʦʙʨʘʞʝʥʠʷʤ ʤʘʢʩʠʤʘʣʴʥʳʡ ʧʨʦʣʝʪ 
ʜʣʷ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʬʝʨʤ ʦʛʨʘʥʠʯʝʥ 36 ʤ, ʩʪʘʣʴʥʳʭ ʬʝʨʤ - 54 ʤ. 
ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʷʚʣʷʝʪʩʷ ʢʦʥʩʪʨʫʢʮʠʷ ʧʦʢʨʳʪʠʷ ʠʟ ʫʥʠʬʠʮʠ-
ʨʦʚʘʥʥʳʭ ʩʪʘʣʴʥʳʭ ʬʝʨʤ ʠ ʢʦʤʧʣʝʢʩʥʳʭ ʢʨʦʚʝʣʴʥʳʭ ʧʣʠʪ ʧʦʢʨʳʪʠʷ 
ʠʟ ʩʪʘʣʴʥʦʛʦ ʧʨʦʬʠʣʠʨʦʚʘʥʥʦʛʦ ʥʘʩʪʠʣʘ ʧʦ ʩʝʨʠʠ ʋʄʂ-02, ʧʨʝʜʥʘ-
ʟʥʘʯʝʥʥʳʭ ʜʣʷ ʢʨʫʧʥʦʙʣʦʯʥʦʛʦ ʤʦʥʪʘʞʘ [1, 3], ʥʦ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ 
ʠ ʦʜʠʥʦʯʥʳʝ ʬʝʨʤʳ. 
ɺʳʙʨʘʚ ʩʭʝʤʫ ʠ ʢʦʥʩʪʨʫʢʮʠʶ ʬʝʨʤʳ ʠ ʧʦʢʨʳʪʠʷ, ʥʝʦʙʭʦʜʠʤʦ 

ʦʧʨʝʜʝʣʠʪʴ ʝʝ ʦʩʥʦʚʥʳʝ ʨʘʟʤʝʨʳ: ʧʨʦʣʝʪ Lʬ, ʚʳʩʦʪʫ ʬʝʨʤʳ ʚ ʩʝʨʝʜʠʥʝ 
ʧʨʦʣʝʪʘ hʬ.ʩʨ ʠ ʥʘ ʦʧʦʨʝ hʬ.ʦʧ, ʫʢʣʦʥ ʚʝʨʭʥʝʛʦ ʠ ʥʠʞʥʝʛʦ ʧʦʷʩʦʚ, ʧʣʦ-
ʱʘʜʠ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʧʦʷʩʦʚ ɸʬʚ ʠ ɸʬʥ, ʢʦʪʦʨʳʝ ʧʦʪʨʝʙʫʶʪʩʷ ʜʣʷ 
ʚʳʯʠʩʣʝʥʠʷ ʞʝʩʪʢʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʪʨʦʧʠʣʴʥʦʡ ʬʝʨʤʳ ʢʘʢ ʵʣʝ-
ʤʝʥʪʘ ʢʘʨʢʘʩʘ. 
ʉʭʝʤʳ ʨʝʰʝʪʢʠ ʩʪʘʣʴʥʳʭ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʭ ʬʝʨʤ ʧʨʠʚʝʜʝʥʳ ʥʘ 

ʨʠʩ. 2.11. 
ɺʳʙʨʘʥʥʫʶ ʩʭʝʤʫ ʩʪʨʦʧʠʣʴʥʦʡ ʬʝʨʤʳ ʩʦ ʩʚʷʟʷʤʠ ʚ ʚʝʨʭʥʝʤ ʠ 

ʥʠʞʥʝʤ ʧʦʷʩʘʭ ʠ ʩ ʚʝʨʪʠʢʘʣʴʥʳʤʠ ʩʚʷʟʷʤʠ ʩʣʝʜʫʝʪ ʠʟʦʙʨʘʟʠʪʴ ʚ ʧʦʷʩ-
ʥʠʪʝʣʴʥʦʡ ʟʘʧʠʩʢʝ ʚ ʤʘʩʰʪʘʙʝ 1 : 1000–1 : 5000. ʇʨʠʤʝʨ ʢʦʥʩʪʨʫʢʮʠʠ 
ʧʦʢʨʳʪʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʪʘʣʴʥʳʭ ʬʝʨʤ ʜʣʷ 
ʢʨʫʧʥʦʙʣʦʯʥʦʛʦ ʤʦʥʪʘʞʘ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩ. 2.12. 
ʅʘʟʥʘʯʝʥʠʝ ʨʘʟʤʝʨʦʚ ʩʝʯʝʥʠʡ ʢʦʣʦʥʥ ʠ ʨʠʛʝʣʝʡ. ʅʘʠʙʦʣʝʝ ʨʘ-

ʮʠʦʥʘʣʴʥʦʡ ʢʘʢ ʜʣʷ ʩʪʘʣʴʥʳʭ, ʪʘʢ ʠ ʜʣʷ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʣʦʥʥ ʠ ʨʠ-
ʛʝʣʝʡ ʷʚʣʷʝʪʩʷ ʜʚʫʪʘʚʨʦʚʘʷ ʬʦʨʤʘ ʩʝʯʝʥʠʷ (ʨʠʩ. 2.13). ʆʜʥʘʢʦ ʜʣʷ 
ʥʠʞʥʠʭ ʯʘʩʪʝʡ ʢʦʣʦʥʥ, ʚʦʩʧʨʠʥʠʤʘʶʱʠʭ ʙʦʣʴʰʫʶ ʢʨʘʥʦʚʫʶ ʥʘʛʨʫʟ-
ʢʫ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʤʝʥʷʪʴ ʩʝʯʝʥʠʝ ʚ ʚʠʜʝ ʩʦʩʪʘʚʥʦʛʦ ʜʚʫʪʘʚʨʘ, ʚ 
ʢʦʪʦʨʦʤ ʧʦʣʢʦʡ ʤʦʞʝʪ ʙʳʪʴ ʣʠʩʪ, ʰʚʝʣʣʝʨ, ʩʚʘʨʥʦʡ ʠʣʠ ʧʨʦʢʘʪʥʳʡ 
ʜʚʫʪʘʚʨ, ʚ ʪʦʤ ʯʠʩʣʝ ʰʠʨʦʢʦʧʦʣʦʯʥʳʡ (ʨʠʩ. 2.13, ʚ). 
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ʈʠʩ. 2.11. ʉʭʝʤʳ ʨʝʰʝʪʢʠ ʩʪʘʣʴʥʳʭ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʭ ʬʝʨʤ 
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ʈʠʩ. 2.12. ʇʨʠʤʝʨ ʢʦʥʩʪʨʫʢʮʠʠ ʧʦʢʨʳʪʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʪʘʣʴʥʳʭ ʬʝʨʤ ʜʣʷ ʢʨʫʧʥʦʙʣʦʯʥʦʛʦ ʤʦʥʪʘʞʘ: 
ʘ – ʧʣʘʥ ʥʘ ʫʨʦʚʥʝ ʚʝʨʭʘ ʧʦʢʨʳʪʠʷ; ʙ – ʧʣʘʥ ʥʘ ʫʨʦʚʥʝ ʥʠʞʥʠʭ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʬʝʨʤ ʩʚʷʟʝʡ 
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ʈʠʩ. 2.13. ʊʠʧʦʚʳʝ ʩʝʯʝʥʠʷ ʢʦʣʦʥʥ ʠ ʨʠʛʝʣʝʡ ʢʘʨʢʘʩʘ ʛʣʘʚʥʦʛʦ ʢʦʨʧʫʩʘ: 
ʘ - ʜʣʷ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʭ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʣʦʥʥ; ʙ - ʪʦ ʞʝ ʜʣʷ ʙʘʣʦʢ  

ʠ ʨʠʛʝʣʝʡ; ʚ - ʜʣʷ ʩʪʘʣʴʥʳʭ ʢʦʣʦʥʥ ʠ ʨʠʛʝʣʝʡ 
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2.3.5. ʆʩʦʙʝʥʥʦʩʪʠ ʧʦʩʪʨʦʝʥʠʷ ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʩʭʝʤʳ 
ʢʘʨʢʘʩʘ ʛʣʘʚʥʦʛʦ ʢʦʨʧʫʩʘ 

 
ɻʣʘʚʥʳʝ ʢʦʨʧʫʩʘ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʭ ʊʕʉ ʷʚʣʷʶʪʩʷ ʟʜʘʥʠʷʤʠ ʢʘʨ-

ʢʘʩʥʦʛʦ ʪʠʧʘ. ɻʣʘʚʥʳʡ ʢʦʨʧʫʩ ɸʕʉ ʩʣʦʞʥʝʝ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 
ʩʠʩʪʝʤʫ ʩʦʦʨʫʞʝʥʠʡ, ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʦʙʨʘʟʦʚʘʥʥʳʭ ʠ ʢʘʨʢʘʩʥʳʤʠ 
ʢʦʥʩʪʨʫʢʮʠʷʤʠ (ʪʫʨʙʠʥʥʦʝ ʦʪʜʝʣʝʥʠʝ, ʜʝʘʵʨʘʪʦʨʥʦʝ ʦʪʜʝʣʝʥʠʝ, 
ʵʪʘʞʝʨʢʘ ʵʣʝʢʪʨʦʫʩʪʨʦʡʩʪʚ), ʠ ʤʘʩʩʠʚʦʤ ʨʝʘʢʪʦʨʥʦʛʦ ʦʪʜʝʣʝʥʠʷ. 
ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʢʘʨʢʘʩ ʟʜʘʥʠʷ - ʵʪʦ ʢʦʤʧʣʝʢʩ ʥʝʩʫʱʠʭ ʢʦʥ-

ʩʪʨʫʢʮʠʡ, ʚʦʩʧʨʠʥʠʤʘʶʱʠʡ ʠ ʧʝʨʝʜʘʶʱʠʡ ʥʘ ʬʫʥʜʘʤʝʥʪʳ ʥʘʛʨʫʟ-
ʢʠ ʦʪ ʩʦʙʩʪʚʝʥʥʦʛʦ ʚʝʩʘ ʵʣʝʤʝʥʪʦʚ ʠ ʦʛʨʘʞʜʘʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ, 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʥʘʛʨʫʟʢʠ ʦʪ ʢʨʘʥʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘ-
ʥʠʷ, ʘʪʤʦʩʬʝʨʥʳʝ ʥʘʛʨʫʟʢʠ ʠ ʚʦʟʜʝʡʩʪʚʠʷ, ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʪʝʭʥʦʣʦ-
ʛʠʯʝʩʢʠʝ ʚʦʟʜʝʡʩʪʚʠʷ, ʤʦʥʪʘʞʥʳʝ ʥʘʛʨʫʟʢʠ, ʘ ʪʘʢʞʝ ʦʩʦʙʳʝ ʚʦʟʜʝʡ-
ʩʪʚʠʷ (ʟʝʤʣʝʪʨʷʩʝʥʠʝ, ʫʜʘʨʥʘʷ ʚʦʣʥʘ, ʘʚʘʨʠʷ). ʂʘʨʢʘʩ ʤʦʞʝʪ ʚʳʧʦʣ-
ʥʷʪʴʩʷ ʠʟ ʞʝʣʝʟʦʙʝʪʦʥʘ, ʩʤʝʰʘʥʥʳʤ ʠ ʩʪʘʣʴʥʳʤ. ʇʨʠ ʵʪʦʤ ʩʪʝʥʳ 
ʦʪʜʝʣʝʥʠʡ, ʚʳʧʦʣʥʷʷ ʪʦʣʴʢʦ ʬʫʥʢʮʠʠ ʦʛʨʘʞʜʝʥʠʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 
ʪʨʝʙʫʝʤʦʛʦ ʪʝʤʧʝʨʘʪʫʨʥʦ-ʚʣʘʞʥʦʩʪʥʦʛʦ ʨʝʞʠʤʘ, ʚʦʟʚʦʜʷʪʩʷ ʩ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʚʝʩʥʳʭ ʧʘʥʝʣʝʡ ʦʙʣʝʛʯʝʥʥʦʛʦ ʪʠʧʘ [1, 3]. 
ʂʦʥʩʪʨʫʢʪʠʚʥʳʝ ʩʭʝʤʳ ʢʘʨʢʘʩʦʚ ʛʣʘʚʥʳʭ ʢʦʨʧʫʩʦʚ ʜʦʩʪʘʪʦʯʥʦ 

ʤʥʦʛʦʦʙʨʘʟʥʳ. ɺ ʵʪʠʭ ʟʜʘʥʠʷʭ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʙʳʯʥʳʤʠ ʧʨʦ-
ʤʳʰʣʝʥʥʳʤʠ ʟʜʘʥʠʷʤʠ, ʚʣʠʷʥʠʝ ʩʪʨʫʢʪʫʨʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦ-
ʮʝʩʩʘ ʥʘ ʢʦʥʩʪʨʫʢʪʠʚʥʫʶ ʩʭʝʤʫ ʢʘʨʢʘʩʘ ʥʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʦ, ʧʦ-
ʵʪʦʤʫ ʢʦʥʩʪʨʫʢʪʠʚʥʘʷ ʬʦʨʤʘ ʧʦʣʥʦʩʪʴʶ ʦʧʨʝʜʝʣʷʝʪʩʷ ʛʘʙʘʨʠʪʘʤʠ ʠ 
ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʦʩʥʦʚʥʦʛʦ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʩʧʝ-
ʮʠʬʠʢʦʡ ʝʛʦ ʨʘʙʦʪʳ ʠ ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʦʣʴʰʠʤʠ 
ʧʨʦʣʝʪʘʤʠ ʠ ʙʦʣʴʰʦʡ ʚʳʩʦʪʦʡ ʦʪʜʝʣʝʥʠʡ. 
ʆʩʥʦʚʦʡ ʥʝʩʫʱʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʢʘʨʢʘʩʘ ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʘ 

ʧʣʦʩʢʠʭ ʧʦʧʝʨʝʯʥʳʭ ʨʘʤ, ʪ. ʝ. ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʚ ʧʨʦʜʦʣʴʥʦʤ 
ʥʘʧʨʘʚʣʝʥʠʠ ʵʣʝʤʝʥʪʦʚ ʢʘʨʢʘʩʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʩ ʰʘʛʦʤ ɺʢ (ʰʘʛ 
ʨʘʤ ʜʣʷ ʟʜʘʥʠʡ ʛʣʘʚʥʳʭ ʢʦʨʧʫʩʦʚ ʊʕʉ ʠ ɸʕʉ ʯʘʱʝ ʚʩʝʛʦ ʧʨʠʥʠʤʘ-
ʝʪʩʷ ʨʘʚʥʳʤ 12 ʤ) ʠ ʩʦʩʪʦʷʱʠʭ ʠʟ ʢʦʣʦʥʥ, ʨʠʛʝʣʝʡ ʧʦʢʨʳʪʠʡ (ʩʢʚʦʟ-
ʥʳʭ - ʬʝʨʤ, ʠʣʠ ʩʧʣʦʰʥʳʭ - ʙʘʣʦʢ) ʠ ʨʠʛʝʣʝʡ ʤʝʞʜʫʵʪʘʞʥʳʭ ʧʝʨʝ-
ʢʨʳʪʠʡ. ʇʣʦʩʢʠʝ ʧʦʧʝʨʝʯʥʳʝ ʨʘʤʳ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʚ ʧʨʦʜʦʣʴʥʦʤ 
ʥʘʧʨʘʚʣʝʥʠʠ ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ʧʨʦʜʦʣʴʥʳʤʠ ʙʘʣʢʘʤʠ-ʨʘʩʧʦʨ-
ʢʘʤʠ, ʩʚʷʟʷʤʠ ʤʝʞʜʫ ʢʦʣʦʥʥʘʤʠ ʠ ʬʝʨʤʘʤʠ, ʧʦʜʢʨʘʥʦʚʳʤʠ ʙʘʣʢʘʤʠ, 
ʢʦʥʩʪʨʫʢʮʠʷʤʠ ʧʦʢʨʳʪʠʡ ʠ ʧʝʨʝʢʨʳʪʠʡ ʠ ʩʪʝʥʦʚʳʤ ʦʛʨʘʞʜʝʥʠʝʤ. 
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ɹʦʣʴʰʠʥʩʪʚʦ ʢʘʨʢʘʩʦʚ ʟʜʘʥʠʡ ʛʣʘʚʥʳʭ ʢʦʨʧʫʩʦʚ ʧʨʦʝʢʪʠʨʫʝʪʩʷ 
ʪʘʢ, ʯʪʦ ʥʝʩʫʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʠ ʞʝʩʪʢʦʩʪʴ ʧʦʧʝʨʝʢ ʟʜʘʥʠʷ (ʧʦʧʝ-
ʨʝʯʥʘʷ ʞʝʩʪʢʦʩʪʴ) ʦʙʝʩʧʝʯʠʚʘʶʪʩʷ ʧʦʧʝʨʝʯʥʳʤʠ ʨʘʤʘʤʠ, ʚ ʢʦʪʦʨʳʭ 
ʢʦʣʦʥʥʳ ʞʝʩʪʢʦ ʟʘʜʝʣʘʥʳ ʚ ʬʫʥʜʘʤʝʥʪʳ ʠ ʰʘʨʥʠʨʥʦ ʠʣʠ ʞʝʩʪʢʦ ʩʦ-
ʝʜʠʥʝʥʳ ʩ ʢʦʣʦʥʥʘʤʠ ʚ ʩʣʫʯʘʝ ʞʝʣʝʟʦʙʝʪʦʥʥʦʛʦ ʢʘʨʢʘʩʘ. ɼʣʷ ɸʕʉ 
ʫʩʪʦʡʯʠʚʦʩʪʴ ʟʜʘʥʠʷ ʛʣʘʚʥʦʛʦ ʢʦʨʧʫʩʘ ʚ ʧʦʧʝʨʝʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ 
ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʝʱʝ ʠ ʤʦʥʦʣʠʪʥʳʤ ʤʘʩʩʠʚʦʤ ʨʝʘʢʪʦʨʥʦʛʦ ʦʪʜʝʣʝʥʠʷ. 
ʇʨʦʜʦʣʴʥʘʷ ʞʝʩʪʢʦʩʪʴ ʢʘʨʢʘʩʦʚ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ 

ʙʘʣʦʢ-ʨʘʩʧʦʨʦʢ, ʞʝʩʪʢʦ ʩʦʝʜʠʥʝʥʥʳʭ ʩ ʢʦʣʦʥʥʘʤʠ ʚ ʩʣʫʯʘʝ ʞʝʣʝʟʦ-
ʙʝʪʦʥʥʦʛʦ ʢʘʨʢʘʩʘ. ɼʣʷ ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʢʘʨʢʘʩʘ ʧʨʠʤʝʥʷʶʪʩʷ ʰʘʨ-
ʥʠʨʥʳʝ ʙʘʣʢʠ-ʨʘʩʧʦʨʢʠ ʩʦ ʩʚʷʟʷʤʠ. ʂʨʦʤʝ ʪʦʛʦ, ʢ ʵʣʝʤʝʥʪʘʤ ʢʘʨʢʘ-
ʩʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʝʛʦ ʧʨʦʜʦʣʴʥʫʶ ʞʝʩʪʢʦʩʪʴ, ʦʪʥʦʩʷʪʩʷ ʩʚʷʟʠ 
ʤʝʞʜʫ ʢʦʣʦʥʥʘʤʠ (ʚʝʨʪʠʢʘʣʴʥʳʝ) ʠ ʬʝʨʤʘʤʠ (ʚʝʨʪʠʢʘʣʴʥʳʝ ʠ ʛʦʨʠ-
ʟʦʥʪʘʣʴʥʳʝ), ʧʦʜʢʨʘʥʦʚʳʝ ʢʦʥʩʪʨʫʢʮʠʠ, ʵʣʝʤʝʥʪʳ ʤʝʞʜʫʵʪʘʞʥʳʭ 
ʧʝʨʝʢʨʳʪʠʡ ʠ ʢʨʦʚʝʣʴʥʦʛʦ ʧʦʢʨʳʪʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʠʩʪʝʤʘ ʵʪʠʭ 
ʵʣʝʤʝʥʪʦʚ ʦʙʝʩʧʝʯʠʚʘʝʪ ʛʝʦʤʝʪʨʠʯʝʩʢʫʶ ʥʝʠʟʤʝʥʷʝʤʦʩʪʴ ʠ ʞʝʩʪ-
ʢʦʩʪʴ ʢʘʨʢʘʩʘ ʚ ʧʨʦʜʦʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʧʨʠ ʚʦʩʧʨʠʷʪʠʠ ʠʤ ʫʩʠ-
ʣʠʡ ʦʪ ʚʝʪʨʦʚʦʛʦ ʜʘʚʣʝʥʠʷ ʥʘ ʪʦʨʮʳ ʟʜʘʥʠʷ ʠ ʦʪ ʧʨʦʜʦʣʴʥʳʭ ʢʨʘʥʦ-
ʚʳʭ ʥʘʛʨʫʟʦʢ. ʂʨʦʤʝ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʩʦʩʪʘʚʝ ʢʘʨʢʘʩʘ ʦʙʷ-
ʟʘʪʝʣʴʥʦ ʠʤʝʶʪʩʷ ʢʦʥʩʪʨʫʢʮʠʠ ʪʦʨʮʝʚʦʛʦ (ʘ ʠʥʦʛʜʘ ʠ ʧʨʦʜʦʣʴʥʦʛʦ) 
ʩʪʝʥʦʚʦʛʦ ʬʘʭʚʝʨʢʘ, ʧʣʦʱʘʜʦʢ, ʣʝʩʪʥʠʮ ʠ ʜʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ ʟʜʘʥʠʷ. 
ɿʜʘʥʠʝ ʚ ʧʨʦʜʦʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʢʘʢ ʦʪʤʝʯʝʥʦ ʚʳʰʝ, ʨʘʟʜʝʣʷ-

ʝʪʩʷ ʪʝʤʧʝʨʘʪʫʨʥʳʤʠ ʠ ʪʝʤʧʝʨʘʪʫʨʥʦ-ʦʩʘʜʦʯʥʳʤʠ ʰʚʘʤʠ, ʨʘʩʩʪʦʷ-
ʥʠʝ ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʥʘʟʥʘʯʘʝʪʩʷ ʠʩʭʦʜʷ ʠʟ ʫʩʣʦʚʠʡ ʨʘʩʧʦʣʦʞʝʥʠʷ 
ʦʩʥʦʚʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʥʝ ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ 
ʟʥʘʯʝʥʠʡ [9]. ʐʚʳ ʚʳʧʦʣʥʷʶʪʩʷ ʥʘ ʩʧʘʨʝʥʥʳʭ ʢʦʣʦʥʥʘʭ. 
ʂʦʥʩʪʨʫʢʪʠʚʥʳʝ ʩʭʝʤʳ ʢʘʨʢʘʩʦʚ ʨʘʟʣʠʯʘʶʪʩʷ ʚʠʜʦʤ ʩʦʧʨʷʞʝ-

ʥʠʡ (ʞʝʩʪʢʦʝ ʠʣʠ ʰʘʨʥʠʨʥʦʝ) ʨʠʛʝʣʝʡ ʩ ʢʦʣʦʥʥʘʤʠ. ɺ ʵʪʦʤ ʩʤʳʩʣʝ 
ʦʩʦʙʝʥʥʦʩʪʴʶ ʠ ʩʫʱʝʩʪʚʝʥʥʳʤ ʦʪʣʠʯʠʝʤ ʢʘʨʢʘʩʦʚ ʛʣʘʚʥʳʭ ʢʦʨʧʫ-
ʩʦʚ ʊʕʉ ʠ ɸʕʉ ʦʪ ʜʨʫʛʠʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʟʜʘʥʠʡ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ 
ʚ ʩʦʩʪʘʚʝ ʧʦʧʝʨʝʯʥʦʡ ʨʘʤʳ ʞʝʩʪʢʦʡ (ʞʝʩʪʢʦʝ ʩʦʝʜʠʥʝʥʠʝ ʨʠʛʝʣʝʡ ʩ 
ʢʦʣʦʥʥʘʤʠ) ʤʥʦʛʦʵʪʘʞʥʦʡ ʵʪʘʞʝʨʢʠ, ʩʦʩʪʘʚʣʷʶʱʝʡ ʦʩʥʦʚʫ ʜʣʷ ʦʙ-
ʨʘʟʦʚʘʥʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠ ʥʝʠʟʤʝʥʷʝʤʦʡ ʩʠʩʪʝʤʳ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ 
ʩʦʝʜʠʥʝʥʠʝ ʩʢʚʦʟʥʦʛʦ ʨʠʛʝʣʷ (ʬʝʨʤʳ) ʩ ʢʦʣʦʥʥʘʤʠ, ʢʘʢ ʧʨʘʚʠʣʦ, 
ʢʦʥʩʪʨʫʠʨʫʝʪʩʷ ʰʘʨʥʠʨʥʳʤ, ʥʝʩʤʦʪʨʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʝ ʛʘʙʘʨʠʪʳ 
ʦʪʜʝʣʝʥʠʡ ʛʣʘʚʥʦʛʦ ʢʦʨʧʫʩʘ ʠ ʧʨʠʤʝʥʝʥʠʝ ʢʨʘʥʦʚ ʙʦʣʴʰʦʡ ʛʨʫʟʦ-
ʧʦʜʲʝʤʥʦʩʪʠ. ʐʘʨʥʠʨʥʦʝ ʦʧʠʨʘʥʠʝ ʬʝʨʤ ʥʘ ʢʦʣʦʥʥʳ ʫʧʨʦʱʘʝʪ 
ʢʦʥʩʪʨʫʢʮʠʠ ʫʟʣʦʚ ʢʨʝʧʣʝʥʠʷ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʪʠʧʠʟʘʮʠʠ ʬʝʨʤ. 
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ɺ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ ʧʨʠ ʦʩʚʦʝʥʠʠ ʤʝʪʦʜʦʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʢʦʥ-
ʩʪʨʫʢʮʠʡ ʢʘʨʢʘʩʥʳʭ ʟʜʘʥʠʡ ʛʣʘʚʥʳʭ ʢʦʨʧʫʩʦʚ ʊʕʉ ʠ ɸʕʉ ʠʟ ʚʩʝʛʦ 
ʩʣʦʞʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʢʘʨʢʘʩʘ ʚʳʜʝʣʷʶʪʩʷ ʝʛʦ ʥʘʠʙʦʣʝʝ ʭʘ-
ʨʘʢʪʝʨʥʳʝ ʥʝʩʫʱʠʝ ʵʣʝʤʝʥʪʳ. ʇʨʠʥʷʪʦ, ʯʪʦ ʪʘʢʠʤʠ ʵʣʝʤʝʥʪʘʤʠ, ʧʦ-
ʚʪʦʨʷʶʱʠʤʠʩʷ ʚ ʧʨʦʜʦʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʠ ʨʘʙʦʪʘʶʱʠʤʠ ʢʘʞʜʳʡ 
ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʦʜʠʥʘʢʦʚʳʭ ʫʩʣʦʚʠʷʭ, ʷʚʣʷʶʪʩʷ ʧʣʦʩʢʠʝ ʧʦʧʝʨʝʯʥʳʝ 
ʨʘʤʳ, ʠʩʧʳʪʳʚʘʶʱʠʝ ʚʩʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʥʘʛʨʫʟʢʠ ʠ ʚʦʟʜʝʡʩʪʚʠʷ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʩʭʝʤʳ ʢʘʨʢʘʩʘ 

ʤʦʞʥʦ ʦʛʨʘʥʠʯʠʪʴʩʷ ʨʘʩʩʤʦʪʨʝʥʠʝʤ ʪʦʣʴʢʦ ʚʳʜʝʣʝʥʥʦʛʦ ʥʝʩʫʱʝʛʦ 
ʵʣʝʤʝʥʪʘ – ʧʣʦʩʢʦʡ ʧʦʧʝʨʝʯʥʦʡ ʨʘʤʳ, ʜʣʷ ʯʝʛʦ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣ-
ʥʠʪʴ ʩʣʝʜʫʶʱʝʝ: 
- ʫʩʪʘʥʦʚʠʪʴ ʦʩʥʦʚʥʳʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʨʘʟʤʝʨʳ ʚʩʝʭ ʵʣʝʤʝʥ-

ʪʦʚ ʨʘʤʳ (ʧʨʦʣʝʪʳ ʦʪʜʝʣʝʥʠʡ, ʦʪʤʝʪʢʠ ʧʦʣʘ ʵʪʘʞʝʡ ʠ ʪ. ʧ.) ʚ ʩʦʦʪ-
ʚʝʪʩʪʚʠʠ ʩ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʟʘʜʘʥʠʝʤ, ʚ ʢʦʪʦʨʦʤ ʜʘʶʪʩʷ ʚʝʩʦʛʘʙʘ-
ʨʠʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʵʣʝʤʝʥʪʦʚ ʦʩʥʦʚʥʦʛʦ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ 
ʦʙʦʨʫʜʦʚʘʥʠʷ, ʜʘʥʥʳʝ ʦ ʢʦʣʠʯʝʩʪʚʝ ʤʦʩʪʦʚʳʭ ʦʧʦʨʥʳʭ ʢʨʘʥʦʚ, ʠʭ 
ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʠ ʠ ʨʝʞʠʤʝ ʨʘʙʦʪʳ; 
- ʦʧʨʝʜʝʣʠʪʴ ʪʠʧ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʨʘʤʳ (ʩʢʚʦʟʥʳʝ, 

ʩʧʣʦʰʥʳʝ, ʧʦʩʪʦʷʥʥʦʛʦ ʩʝʯʝʥʠʷ ʠʣʠ ʩʪʫʧʝʥʯʘʪʳʝ), ʜʘʣʝʝ ʧʨʠʥʷʪʴ 
ʬʦʨʤʫ ʠ ʥʘʟʥʘʯʠʪʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʨʘʟʤʝʨʳ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ; 
- ʧʨʠʥʷʪʴ ʨʝʰʝʥʠʝ ʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦʤ ʠʩʧʦʣʥʝʥʠʠ ʫʟʣʦʚʳʭ ʩʦ-

ʝʜʠʥʝʥʠʡ (ʞʝʩʪʢʠʝ ʠʣʠ ʰʘʨʥʠʨʥʳʝ ʫʟʣʳ). 
ɺʩʝ ʵʪʠ ʚʦʧʨʦʩʳ ʨʝʰʘʶʪʩʷ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʩʪʫʜʝʥʪʘʤʠ ʧʝʨʚʦʛʦ 

ʨʘʟʜʝʣʘ ʢʫʨʩʦʚʦʛʦ ʧʨʦʝʢʪʘ «ʂʦʤʧʦʥʦʚʢʘ ʛʣʘʚʥʦʛʦ ʢʦʨʧʫʩʘ ʵʣʝʢʪʨʦ-
ʩʪʘʥʮʠʠ». 

 
 

3. ʊʆʇʃʀɺʅʆɽ ʍʆɿʗʁʉʊɺʆ 
 

3.1. ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ 
 
ʊʚʝʨʜʦʝ ʪʦʧʣʠʚʦ. ʊʦʧʣʠʚʦʧʦʜʘʯʘ ʨʝʰʘʝʪʩʷ ʧʦ ʩʭʝʤʝ «ʈʘʟʤʦʨʘ-

ʞʠʚʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ-ʨʘʟʛʨʫʟʦʯʥʦʝ ʫʩʪʨʦʡʩʪʚʦ-ʩʢʣʘʜ ʪʦʧʣʠʚʘ». 
ɺ ʧʨʠʣʦʞʝʥʠʠ 3 ʧʨʠʚʦʜʷʪʩʷ ʛʝʥʧʣʘʥ (ʨʠʩ. ʇ3.1), ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʘʷ ʩʭʝʤʘ (ʨʠʩ. ʇ3.2) ʠ ʦʙʱʘʷ ʩʭʝʤʘ ʪʦʧʣʠʚʥʦʛʦ ʭʦʟʷʡʩʪʚʘ  
(ʨʠʩ. ʇ3.3, ʇ3.4) ʂʕʉ ʥʘ ʫʛʣʝ. ʇʨʝʜʧʦʯʪʠʪʝʣʴʥʦʝ ʚʟʘʠʤʥʦʝ ʨʘʩʧʦʣʦ-
ʞʝʥʠʝ ʩʢʣʘʜʘ ʫʛʣʷ ʠ ʛʣʘʚʥʦʛʦ ʢʦʨʧʫʩʘ (ʧʨʦʤʧʣʦʱʘʜʢʠ) ʧʨʠʚʦʜʠʪʩʷ ʥʘ 
ʨʠʩ. ʇ3.5. ʉʭʝʤʳ ʪʦʧʣʠʚʦʧʦʜʘʯʠ ʧʨʠʚʦʜʷʪʩʷ ʥʘ ʨʠʩ. ʇ3.6 ʠ ʇ3.7. 
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ɼʨʦʙʠʣʴʥʘʷ ʫʩʪʘʥʦʚʢʘ ʧʠʪʘʝʪʩʷ ʪʦʧʣʠʚʦʤ ʩʦ ʩʢʣʘʜʘ ʠʣʠ ʥʝʧʦ-
ʩʨʝʜʩʪʚʝʥʥʦ ʠʟ ʨʘʟʛʨʫʟʦʯʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʚʢʣʶʯʘʶʱʝʛʦ ʚʘʛʦʥʦʦʧʨʦ-
ʢʠʜʳʚʘʪʝʣʴ (ʨʠʩ. ʇ3.4, ʙ, ʇ3.8). ʊʨʘʥʩʧʦʨʪ ʪʦʧʣʠʚʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 
ʣʝʥʪʦʯʥʳʤʠ ʢʦʥʚʝʡʝʨʘʤʠ, ʨʘʟʤʝʱʘʝʤʳʤʠ ʚ ʛʘʣʝʨʝʷʭ ʠ ʵʩʪʘʢʘʜʘʭ.  
ɺ ʧʨʝʜʝʣʘʭ ʩʢʣʘʜʘ ʪʦʧʣʠʚʦ ʧʝʨʝʤʝʱʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʤʦʩʪʦʚʳʭ ʢʨʘ-
ʥʦʚ-ʧʝʨʝʛʨʫʞʘʪʝʣʝʡ (ʨʠʩ. ʇ3.9, ʘ, ʇ3.10, ʇ3.11) ʠʣʠ ʙʫʣʴʜʦʟʝʨʦʚ, 
ʩʢʨʝʧʝʨʦʚ (ʨʠʩ. ʇ3.9, ʙ, ʇ3.7). 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʤʦʱʥʦʩʪʴʶ 4800– 

6000 ʄɺʪ ʧʨʦʝʢʪʠʨʫʶʪʩʷ ʨʘʜʠʘʣʴʥʳʝ ʩʢʣʘʜʳ ʪʦʧʣʠʚʘ, ʦʙʦʨʫʜʦʚʘʥ-
ʥʳʝ ʤʘʰʠʥʘʤʠ ʥʝʧʨʝʨʳʚʥʦʛʦ ʜʝʡʩʪʚʠʷ – ʰʪʘʙʝʣʝʫʢʣʘʜʯʠʢʦʤ ʠ ʨʦ-
ʪʦʨʥʦʡ ʧʦʛʨʫʟʦʯʥʦʡ ʤʘʰʠʥʦʡ (ʨʠʩ. ʇ3.12, ʇ3.13). ɺʳʨʘʚʥʠʚʘʥʠʝ, 
ʫʧʣʦʪʥʝʥʠʝ ʫʛʣʷ ʚ ʰʪʘʙʝʣʝ ʠ ʚʳʜʘʯʘ ʫʛʣʷ ʠʟ «ʤʝʨʪʚʳʭ» ʜʣʷ ʨʦʪʦʨ-
ʥʦʡ ʤʘʰʠʥʳ ʟʦʥ ʩʦ ʩʢʣʘʜʘ ʧʨʦʠʟʚʦʜʷʪʩʷ ʙʫʣʴʜʦʟʝʨʘʤʠ. 
ʄʘʟʫʪ ʧʦʩʪʫʧʘʝʪ ʥʘ ʵʣʝʢʪʨʦʩʪʘʥʮʠʶ ʚ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʮʠʩʪʝʨ-

ʥʘʭ ʥʘ ʦʪʢʨʳʪʫʶ ʵʩʪʘʢʘʜʫ ʧʨʠʝʤʥʦ-ʩʣʠʚʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ (ʨʠʩ. ʇ3.14) 
ʠʣʠ ʚ ʪʝʧʣʷʢʠ (ʨʠʩ. ʇ3.15); ʨʘʟʦʛʨʝʚ ʤʘʟʫʪʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʦʦʪʚʝʪ-
ʩʪʚʝʥʥʦ ʦʩʪʨʳʤ ʧʘʨʦʤ ʠʣʠ ʛʦʨʷʯʠʤ ʚʦʟʜʫʭʦʤ ʠ ʧʘʨʦʚʦʡ ʨʫʙʘʰʢʦʡ. 
ʄʘʟʫʪ ʩʪʝʢʘʝʪ ʚ ʩʣʠʚʥʳʝ ʣʦʪʢʠ ʠ ʜʘʣʝʝ ʩʘʤʦʪʝʢʦʤ ʧʦʩʪʫʧʘʝʪ ʚ ʧʨʠ-
ʝʤʥʳʝ ʨʝʟʝʨʚʫʘʨʳ, ʦʪʢʫʜʘ ʧʦʛʨʫʞʥʳʤʠ ʥʘʩʦʩʘʤʠ ʧʝʨʝʢʘʯʠʚʘʝʪʩʷ ʚ 
ʦʩʥʦʚʥʳʝ ʭʨʘʥʠʣʠʱʘ ʤʘʟʫʪʘ (ʨʠʩ. ʇ3.16). 
ʇʦʜʘʯʘ ʤʘʟʫʪʘ ʠʟ ʦʩʥʦʚʥʳʭ ʨʝʟʝʨʚʫʘʨʦʚ ʚ ʢʦʪʝʣʴʥʦʝ ʦʪʜʝʣʝʥʠʝ 

ʥʘ ʢʨʫʧʥʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷʭ ʯʘʱʝ ʚʩʝʛʦ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʜʚʫʭ-
ʩʪʫʧʝʥʯʘʪʘʷ: ʥʘʩʦʩʳ ʧʝʨʚʦʛʦ ʧʦʜʲʝʤʘ ʟʘʙʠʨʘʶʪ ʤʘʟʫʪ ʠʟ ʨʝʟʝʨʚʫʘ-
ʨʦʚ, ʧʦʜʘʶʪ ʥʘ ʧʦʜʦʛʨʝʚʘʪʝʣʠ ʠ ʬʠʣʴʪʨʳ, ʜʘʣʝʝ ʥʘʩʦʩʘʤʠ ʚʪʦʨʦʛʦ 
ʧʦʜʲʝʤʘ ʤʘʟʫʪ ʧʦʜʘʝʪʩʷ ʚ ʛʣʘʚʥʳʡ ʢʦʨʧʫʩ. ʏʘʩʪʴ ʤʘʟʫʪʘ (ʜʦ 50 %) 
ʧʦʩʣʝ ʧʝʨʚʦʛʦ ʧʦʜʲʝʤʘ ʚʦʟʚʨʘʱʘʝʪʩʷ ʠʟ ʢʦʪʝʣʴʥʦʛʦ ʦʪʜʝʣʝʥʠʷ ʚ ʨʝ-
ʟʝʨʚʫʘʨʳ (ʢʦʥʪʫʨ ʨʝʮʠʨʢʫʣʷʮʠʠ) ʜʣʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʨʘʟʦʛʨʝʚʘ ʠ 
ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʤʘʟʫʪʘ ʚ ʨʝʟʝʨʚʫʘʨʘʭ. ʊʨʫʜʥʦʩʪʴ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 
ʨʘʙʦʪʳ ʥʘʩʦʩʦʚ ʧʝʨʚʦʛʦ ʧʦʜʲʝʤʘ (ʩ ʧʦʜʘʯʝʡ ʤʘʟʫʪʘ ʢ ʥʘʩʦʩʘʤ ʚʪʦ-
ʨʦʛʦ ʧʦʜʲʝʤʘ ʠ ʥʘ ʨʝʮʠʨʢʫʣʷʮʠʶ) ʧʨʠʚʝʣʘ ʢ ʧʦʷʚʣʝʥʠʶ ʩʭʝʤʳ ʩ 
ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤ ʢʦʥʪʫʨʦʤ ʨʝʮʠʨʢʫʣʷʮʠʠ (ʨʠʩ. ʇ3.17). 
ʅʘ ʨʠʩ. ʇ3.18–ʇ3.20 ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʧʨʠʚʦʜʷʪʩʷ ʩʭʝʤʳ ʛʝʥʝ-

ʨʘʣʴʥʳʭ ʧʣʘʥʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʛʘʟʦʤʘʟʫʪʥʦʡ ʊʕʉ, ʦʩʥʦʚʥʦʛʦ ʤʘ-
ʟʫʪʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʨʘʩʪʦʧʦʯʥʦʛʦ ʤʘʟʫʪʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. 
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3.2. ʆʧʨʝʜʝʣʝʥʠʝ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʥʘ ʊʕʉ 
 

ʏʘʩʦʚʦʡ ʨʘʩʭʦʜ ʫʩʣʦʚʥʦʛʦ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʪʦʧʣʠʚʘ ʥʘ ʊʕʉ ʦʧʨʝ-
ʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʘʤ 

 

 ʧʢʧʢ
ʫ ;iB B= ä  (3.1) 

 
ʚʢ
ʫ ʧʚʢ0,14 ,B G=  

 

ʛʜʝ ʧʢ
ʫB  ʠ ʚʢ

ʫB  – ʩʫʤʤʘʨʥʳʡ ʯʘʩʦʚʦʡ ʨʘʩʭʦʜ ʫʩʣʦʚʥʦʛʦ ʪʦʧʣʠʚʘ 

ʚʩʝʤʠ ʧʘʨʦʚʳʤʠ ʠ ʚʦʜʦʛʨʝʡʥʳʤʠ ʢʦʪʣʘʤʠ, ʪ/ʯ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ 

ʥʘ ʂʕʉ ʚʦʜʦʛʨʝʡʥʳʝ ʢʦʪʣʳ ʦʪʩʫʪʩʪʚʫʶʪ ʠ ʚʢ
ʫ 0;B =  

ʧʢ
iB  – ʯʘʩʦʚʦʡ ʨʘʩʭʦʜ ʫʩʣʦʚʥʦʛʦ ʪʦʧʣʠʚʘ ʦʜʥʦʛʦ i-ʛʦ ʧʘʨʦʚʦʛʦ 

ʢʦʪʣʘ, ʪ/ʯ (ʧʨʠʥʠʤʘʝʪʩʷ ʧʦ ʪʘʙʣ. 1.4); 
0,14 – ʩʨʝʜʥʠʡ ʫʜʝʣʴʥʳʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʧʠʢʦʚʳʤʠ ʚʦʜʦ-

ʛʨʝʡʥʳʤʠ ʢʦʪʣʘʤʠ, ʪ/ʄɺʪʯ; 
Gʧʚʢ - ʪʝʧʣʦʚʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʠʢʦʚʳʭ ʚʦʜʦʛʨʝʡʥʳʭ ʢʦʪ-

ʣʦʚ, ʄɺʪ (ʦʨʠʝʥʪʠʨʦʚʦʯʥʦ ʨʘʚʥʘ ʧʦʣʦʚʠʥʝ ʦʪʦʧʠʪʝʣʴʥʦʡ ʥʘʛʨʫʟʢʠ). 
ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʥʘ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʦʜʠʥʘʢʦ-

ʚʳʝ ʢʦʪʣʳ, ʧʦʵʪʦʤʫ ʬʦʨʤʫʣʘ (3.1) ʧʨʠʥʠʤʘʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 
 

ʧʢ ʧʢ
ʫ ,B nB=  

 
ʛʜʝ n – ʯʠʩʣʦ ʧʘʨʦʚʳʭ ʢʦʪʣʦʚ ʥʘ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ; ʥʘ ʂʕʉ n ʨʘʚʥʦ 
ʯʠʩʣʫ ʵʥʝʨʛʦʙʣʦʢʦʚ; 
ɺʧʢ – ʯʘʩʦʚʦʡ ʨʘʩʭʦʜ ʫʩʣʦʚʥʦʛʦ ʪʦʧʣʠʚʘ ʦʜʥʦʛʦ ʧʘʨʦʚʦʛʦ  

ʢʦʪʣʘ, ʪ/ʯ. 
ɽʩʣʠ ʚʠʜ ʪʦʧʣʠʚʘ ʜʣʷ ʧʠʢʦʚʳʭ ʚʦʜʦʛʨʝʡʥʳʭ ʢʦʪʣʦʚ ʩʧʝʮʠʘʣʴʥʦ 

ʥʝ ʦʛʦʚʦʨʝʥ ʚ ʟʘʜʘʥʠʠ, ʝʛʦ ʩʣʝʜʫʝʪ ʧʨʠʥʷʪʴ ʪʘʢʠʤ ʞʝ, ʢʘʢ ʦʩʥʦʚʥʦʝ 
ʪʦʧʣʠʚʦ ʜʣʷ ʧʘʨʦʚʳʭ ʢʦʪʣʦʚ. ɿʘʪʝʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʘʩʭʦʜ ʥʘʪʫʨʘʣʴ-
ʥʦʛʦ ʪʦʧʣʠʚʘ ʧʦ ʬʦʨʤʫʣʝ 
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 ʫ

ʥ

29,308
, ʪ/ʯ,

B
B

Q

Ö
=  (3.2) 

 
ʛʜʝ ɺʫ – ʨʘʩʭʦʜ ʫʩʣʦʚʥʦʛʦ ʪʦʧʣʠʚʘ, ʪ/ʯ; 

29,308 – ʥʠʟʰʘʷ ʪʝʧʣʦʪʘ ʩʛʦʨʘʥʠʷ ʫʩʣʦʚʥʦʛʦ ʪʦʧʣʠʚʘ, ɻɼʞ/ʪ; 
Qʥ – ʥʠʟʰʘʷ ʪʝʧʣʦʪʘ ʩʛʦʨʘʥʠʷ ʥʘʪʫʨʘʣʴʥʦʛʦ ʪʦʧʣʠʚʘ, ɻɼʞ/ʪ 

(ʪʘʙʣ. 3.1 ʠ 3.2). 
 

ʊʘʙʣʠʮʘ 3.1 
 

ʂʨʘʪʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʚʝʨʜʳʭ ʪʦʧʣʠʚ 
 

ʄʝʩʪʦʨʦʞʜʝʥʠʝ, ʨʘʡʦʥ 
ʜʦʙʳʯʠ 

ʄʘʨʢʘ, 
ʛʨʫʧʧʘ 

ɿʦʣʴ-
ʥʦʩʪʴ 
ɸ, % 

ʊʝʧʣʦʪʘ 
ʩʛʦʨʘʥʠʷ, 
ɻɼʞ/ʪ 

ʅʘʩʳʧʥʘʷ 
ʧʣʦʪʥʦʩʪʴ,
ʪ/ʤ3 

ʀʩʢʦʧʘʝʤʳʝ ʫʛʣʠ 
ɼʦʥʝʮʢʠʡ ʙʘʩʩʝʡʥ ɼ 24,4 18,85 0,87 

ɻ 25,2 20,47 0,92 
ʊ 23,5 24,07 0,98 
ɸʐ 27,5 20,89 1,14 

ʇʦʜʤʦʩʢʦʚʥʳʡ ʙʘʩʩʝʡʥ ɹ 26,5 9,88 0,76 
ʄʠʥʫʩʠʥʩʢʦʝ  ɼ 17,2 20,10 0,82 

ʂʫʟʥʝʮʢʠʡ ʙʘʩʩʝʡʥ 
ʃʝʥʠʥʩʢʦʝ ɻ 14,3 22,02 0,89 
ʂʝʤʝʨʦʚʩʢʦʝ ʉʉ 18,2 23,57 0,88 
ʇʨʦʢʦʧʴʝʚʩʢʦʝ ʊ 18,6 25,11 0,95 

ʇʝʯʦʨʩʢʠʡ ʙʘʩʩʝʡʥ 
ɺʦʨʢʫʪʘʫʛʦʣʴ ʄʆ 16,5 22,02 0,86 
ʀʥʪʘʫʛʦʣʴ ɼ 27,2 17,42 0,99 

ʋʨʘʣʴʩʢʠʡ ʙʘʩʩʝʡʥ 
ʏʝʣʷʙʠʥʩʢʦʝ ɹ 30 14,15 0,89 
ɹʘʙʘʝʚʩʢʦʝ ɹ 6,6 9,09 0,67 
ʂʠʟʝʣʦʚʩʢʠʡ ʙʘʩʩʝʡʥ ɻ6 31 19,59 0,96 
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ʆʢʦʥʯʘʥʠʝ ʪʘʙʣ. 3.1 
 

ʄʝʩʪʦʨʦʞʜʝʥʠʝ, ʨʘʡʦʥ 
ʜʦʙʳʯʠ 

ʄʘʨʢʘ, 
ʛʨʫʧʧʘ 

ɿʦʣʴ-
ʥʦʩʪʴ 
ɸ,% 

ʊʝʧʣʦʪʘ 
ʩʛʦʨʘʥʠʷ, 
ɻɼʞ/ʪ 

ʅʘʩʳʧʥʘʷ 
ʧʣʦʪʥʦʩʪʴ, 
ʪ/ʤ3 

ʂʘʥʩʢʦ-ɸʯʠʥʩʢʠʡ ʙʘʩʩʝʡʥ 
ʀʨʰʘ-ɹʦʨʦʜʠʥʩʢʠʡ
ʨʘʟʨʝʟ 

ɹ 6,7 15,49 0,77 

ʅʘʟʘʨʦʚʩʢʠʡ ʨʘʟʨʝʟ ɹ 7,3 13,02 0,79 
ʀʪʘʪʩʢʦʝ ɹ 6,8 12,81 0,78 
ɹʦʛʦʪʦʣʩʢʦʝ ɹ 6,7 11,81 0,77 
ɹʝʨʝʟʦʚʩʢʦʝ ɹ 4,2 15,66 0,76 

ʀʨʢʫʪʩʢʠʡ ʙʘʩʩʝʡʥ 
ʏʝʨʝʤʭʦʚʩʢʦʝ ɼ 27 17,88 0,90 

ɿʘʙʘʡʢʘʣʴʝ 
ʍʘʨʘʥʦʨʩʢʦʝ ɹ 11,1 11,97 0,9 
ɻʫʩʠʥʦʦʟʝʨʩʢʦʝ ɹ 17 16,83 0,83 

ɼʘʣʴʥʠʡ ɺʦʩʪʦʢ 
ʈʘʡʯʠʭʠʥʩʢʦʝ ɹ2 6,6 13,44 0,8 
ɸʨʪʝʤʦʚʩʢʦʝ ɹ 19,6 13,31 0,8 

ʂʘʟʘʭʩʪʘʥ 
ʕʢʠʙʘʩʪʫʟʩʢʠʡ 
ʙʘʩʩʝʡʥ 

ʉʉ 32,5 18,88 0,96 

ʃʝʥʛʝʨʩʢʦʝ ɹ 11,4 16,2 0,85 
ʐʦʧʪʳʢʦʣʴʩʢʦʝ ɹ 10,81 18,59 0,86 
ʂʘʨʘʛʘʥʜʠʥʩʢʠʡ ʙʘʩʩʝʡʥ ʂ 27,6 21,06 0,97 

ʋʟʙʝʢʠʩʪʘʥ 
ɸʣʤʘʪʳʥʩʢʦʝ ɹ 18,1 15,87 0,85 
ɸʥʛʨʝʥʩʢʦʝ ɹ2 14,4 13,44 0,77 

ɻʦʨʶʯʠʝ ʩʣʘʥʮʳ 
ʕʩʪʦʥʩʢʦʝ - 44,5 9 0,94 

ʃʝʥʠʥʛʨʘʜʩʢʦʝ - 48,2 7,66 0,97 
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ʊʘʙʣʠʮʘ 3.2 

 

ʂʨʘʪʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʦʧʦʯʥʳʭ ʤʘʟʫʪʦʚ 
 

ʅʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʡ 
ʟʘʚʦʜ 

ʄʘʨʢʘ ʉʝʨʘ, %
ʊʝʧʣʦʪʘ 
ʩʛʦʨʘʥʠʷ, 
ɻɼʞ/ʪ 

ʇʣʦʪ-
ʥʦʩʪʴ, 
ʪ/ʤ3 

ʄʦʟʳʨʩʢʠʡ 100 2–3 39,9 0,900 
ʅʦʚʦʧʦʣʦʮʢʠʡ 100 2–3 39,9 0,900 
ɸʥʛʘʨʩʢʠʡ 40 1,8 41,4 0,951 

100 1,9 41,38 0,950 
ɺʦʣʛʦʛʨʘʜʩʢʠʡ 40 0,3–31 41,91 0,902 

100 0,37 41,87 0,886 
ʂʦʤʩʦʤʦʣʴʩʢʠʡ 40 0,38 40,51 0,936 

100 0,36 40,97 0,955 
ʂʨʝʤʝʥʯʫʛʩʢʠʡ 40 1,7 41,80 0,937 

100 2,15 41,80 0,941 
ʄʦʩʢʦʚʩʢʠʡ 40 2,64 40,10 0,953 

100 2,92 39,90 0,961 
ʅʦʚʦ-ɻʦʨʴʢʦʚʩʢʠʡ 40 1,90 40,80 0,933 

100 1,98 40,72 0,945 
ʅʦʚʦ-ʂʫʡʙʳʰʝʚʩʢʠʡ 40 1,73 41,67 0,926 

100 1,84 41,67 0,932 
ʅʦʚʦ-ʋʬʠʤʩʢʠʡ 40 2,48 41,60 0,951 

100 2,77 41,60 0,960 
ʆʨʩʢʠʡ 40 2,31 40,88 0,960 

100 2,34 40,30 0,969 
ʇʝʨʤʩʢʠʡ 40 2,81 41,16 0,946 

100 2,85 40,68 0,957 
ʈʷʟʘʥʩʢʠʡ 40 2,29 40,6 0,948 

100 2,40 40,5 0,955 
ʋʭʪʠʥʩʢʠʡ 40 0,99 40,92 0,920 

100 1,00 40,55 0,906 
ʍʘʙʘʨʦʚʩʢʠʡ 40 1,52 41,55 0,924 

100 1,51 41,50 0,919 
 
ʇʨʠʤʝʯʘʥʠʝ : ɽʩʣʠ ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʡ ʟʘʚʦʜ ʥʝ ʫʢʘʟʘʥ ʚ ʟʘʜʘ-

ʥʠʠ, ʧʨʠʥʷʪʴ ʙʣʠʞʘʡʰʠʡ ʢ ʤʝʩʪʫ ʨʘʩʧʦʣʦʞʝʥʠʷ ʊʕʉ. 
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ʈʘʩʭʦʜ ʥʘʪʫʨʘʣʴʥʦʛʦ ʪʦʧʣʠʚʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʘʟʜʝʣʴʥʦ ʜʣʷ ʦʩʥʦʚ-
ʥʦʛʦ ʠ ʨʝʟʝʨʚʥʦʛʦ (ʘʚʘʨʠʡʥʦʛʦ) ʪʦʧʣʠʚʘ. 
ɽʩʣʠ ʜʣʷ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ (ʦʙʳʯʥʦ ʂʕʉ) ʫʢʘʟʘʥ ʫʜʝʣʴʥʳʡ ʨʘʩʭʦʜ 

ʫʩʣʦʚʥʦʛʦ ʪʦʧʣʠʚʘ bʵ (ʢʛ ʫ.ʪ./ʢɺʪʯ), ʪʦ ʯʘʩʦʚʦʡ ʨʘʩʭʦʜ ʥʘʪʫʨʘʣʴʥʦʛʦ 
ʪʦʧʣʠʚʘ ʥʘ ʚʩʝ ʢʦʪʣʳ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 

 

 ʵ

ʥ

29,308
, ʪ/ʯ,

W b
B

Q

Ö Ö
=  (3.3) 

 
ʛʜʝ W – ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʤʦʱʥʦʩʪʴ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ, ʄɺʪ. 
ʋʜʝʣʴʥʳʡ ʨʘʩʭʦʜ ʫʩʣʦʚʥʦʛʦ ʪʦʧʣʠʚʘ bʵ (ʢʛ/ʢɺʪʯ) ʜʣʷ ʂʕʉ ʤʦʞʥʦ 

ʦʨʠʝʥʪʠʨʦʚʦʯʥʦ ʦʧʨʝʜʝʣʠʪʴ, ʧʦʣʴʟʫʷʩʴ ʜʘʥʥʳʤʠ ʪʘʙʣ. 3.3. 
 

ʊʘʙʣʠʮʘ 3.3 
 

ʋʜʝʣʴʥʳʡ ʨʘʩʭʦʜ ʫʩʣʦʚʥʦʛʦ ʪʦʧʣʠʚʘ bʵ, ʢʛ/ʢɺʪʯ 
 

ʄʘʨʢʘ 
ʪʫʨʙʠʥʳ 

ʅʘʛʨʫʟʢʘ, 
% 

ʊʦʧʣʠʚʦ 
ɸʐ ʂʋ ɹʋ ʄ ɻ 

ʂ-160-130 
100 0,369 0,364 0,364 0,351 0,348 
80 0,374 0,367 0,367 0,354 0,351 
70 0,380 0,373 0,373 0,359 0,356 

ʂ-200-130 
100 0,347 0,340 0,344 0,328 0,322 
80 0,353 0,345 0,348 0,332 0,326 
70 0,360 0,351 0,354 0,338 0,332 

ʂ-300-240 
100 0,336 0,329 0,334 0,320 0,318 
80 0,344 0,336 0,339 0,328 0,325 
70 0,350 0,341 0,344 0,332 0,329 

ʂ-500-240 
100 - 0,330 0,334 - -
80 - 0,337 0,339 - - 
70 - 0,343 0,344 - - 

ʂ-800-240 
100 0,328 0,324 0,330 0,317 0,315 
80 0,333 0,328 0,333 0,323 0,320 
70 0,340 0,334 0,339 0,328 0,325 
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ʇʨʠʤʝʨ 3.1 
(ʨʘʟʚʠʪʠʝ ʧʨʠʤʝʨʦʚ 1.1, 1.2, 1.4) 

 
ɻʘʟʦʤʘʟʫʪʥʘʷ ʊʕʎ ʩ ʰʝʩʪʴʶ ʢʦʪʣʘʤʠ ɹʂɿ 420-140ʅɻʄ-2 ʚ ʢʘʯʝ-

ʩʪʚʝ ʨʝʟʝʨʚʥʦʛʦ ʪʦʧʣʠʚʘ ʠ ʪʦʧʣʠʚʘ ʜʣʷ ʧʠʢʦʚʳʭ ʚʦʜʦʛʨʝʡʥʳʭ ʢʦʪ-
ʣʦʚ ʂɺɻʄ-180 ʠʩʧʦʣʴʟʫʝʪ ʤʘʟʫʪ ʤʘʨʢʠ 100 ʅʦʚʦ-ʂʫʡʙʳʰʝʚʩʢʦʛʦ 
ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʛʦ ʟʘʚʦʜʘ. 
ʈʘʩʭʦʜ ʫʩʣʦʚʥʦʛʦ ʪʦʧʣʠʚʘ: 
- ʜʣʷ ʧʘʨʦʚʳʭ ʢʦʪʣʦʚ 

 
ʧʢ
ʫ 6 36,9 221,4 ʪ/ʯ;B = Ö =  

 
- ʧʠʢʦʚʳʭ ʚʦʜʦʛʨʝʡʥʳʭ ʢʦʪʣʦʚ 

 
ʚʢ
ʫ 0,14 742 104 ʪ/ʯ.B = Ö =  

 
ʈʘʩʭʦʜ ʥʘʪʫʨʘʣʴʥʦʛʦ ʪʦʧʣʠʚʘ: 
- ʜʣʷ ʧʘʨʦʚʳʭ ʢʦʪʣʦʚ 

 
ʧʢ 221,4 29,308 41,67 155 ʪ/ʯ;B = Ö =  

 
- ʧʠʢʦʚʳʭ ʚʦʜʦʛʨʝʡʥʳʭ ʢʦʪʣʦʚ  

 
ʚʢ 104 29,308 41,67 73,1 ʪ/ʯ.B = Ö =  

 
ʇʨʠʤʝʨ  3 .2 

 
ʅʘ ʂʕʉ ʩ ʚʦʩʝʤʴʶ ʧʘʨʦʚʳʤʠ ʢʦʪʣʘʤʠ ʊʇʇ-210ɸ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ɼʦʥʝʮʢʠʡ ʫʛʦʣʴ ɸʐ. 
ʈʘʩʭʦʜ ʫʩʣʦʚʥʦʛʦ ʪʦʧʣʠʚʘ ʩʦʩʪʘʚʠʪ ʫ 8 99 792 ʪ/ʯ.B = Ö =  

ʈʘʩʭʦʜ ʫʛʣʷ 
 

792 29,308 20,89 1111,2 ʪ/ʯ.B = Ö =  
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ʇʨʠʤʝʨ  3 .3 
 
ʅʘ ʂʕʉ ʩ ʪʨʝʤʷ ʙʣʦʢʘʤʠ ʧʦ 800 ʄɺʪ ʫʜʝʣʴʥʳʡ ʨʘʩʭʦʜ ʫʩʣʦʚʥʦ-

ʛʦ ʪʦʧʣʠʚʘ ʩʦʩʪʘʚʣʷʝʪ 0,328 ʢʛ/ʢɺʪ·ʯ. ʆʧʨʝʜʝʣʠʪʴ ʯʘʩʦʚʦʡ ʨʘʩʭʦʜ 
ʤʘʟʫʪʘ ʩ ʪʝʧʣʦʪʦʡ ʩʛʦʨʘʥʠʷ 40,3 ʄɼʞ/ʢʛ. 

 
3 800 0,328 29,308 40,3 572,5 ʪ/ʯ.B = Ö Ö Ö =  

 
3.3. ʆʧʨʝʜʝʣʝʥʠʝ ʝʤʢʦʩʪʠ ʩʢʣʘʜʘ ʪʦʧʣʠʚʘ 

 
ɽʤʢʦʩʪʴ ʩʢʣʘʜʘ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʪʦʧʣʠʚʘ ʜʣʷ ʊʕʉ ʧʦʜʩʯʠʪʳʚʘʝʪ-

ʩʷ ʧʦ ʬʦʨʤʫʣʝ 
 

 
ʧʢ ʧʢ ʧʢ ʧʢ ʚʢ ʚʢ

ʟ ʟ ,
ɟ

B t n B t n
V

Ö Ö + Ö Ö
=  (3.4) 

 
ʛʜʝ Bʧʢ ʠ ɺʚʢ - ʯʘʩʦʚʦʡ ʨʘʩʭʦʜ ʥʘʪʫʨʘʣʴʥʦʛʦ ʪʦʧʣʠʚʘ ʧʘʨʦʚʳʤʠ ʠ 
ʚʦʜʦʛʨʝʡʥʳʤʠ ʢʦʪʣʘʤʠ, ʪ/ʯ; 

tʧʢ ʠ tʚʢ - ʯʠʩʣʦ ʯʘʩʦʚ ʨʘʙʦʪʳ ʧʘʨʦʚʳʭ ʠ ʚʦʜʦʛʨʝʡʥʳʭ ʢʦʪʣʦʚ ʚ 
ʩʫʪʢʠ; 

ʧʢ
ʟn  ʠ ʚʢʟn  - ʯʠʩʣʦ ʜʥʝʡ ʟʘʧʘʩʘ ʪʦʧʣʠʚʘ; 
ɟ - ʦʙʲʝʤʥʘʷ ʧʣʦʪʥʦʩʪʴ ʪʦʧʣʠʚʘ, ʪ/ʤ3. 
ʏʠʩʣʦ ʯʘʩʦʚ ʨʘʙʦʪʳ ʢʦʪʣʘ ʚ ʩʫʪʢʠ ʧʨʠʥʠʤʘʝʪʩʷ: 
ʜʣʷ ʧʘʨʦʚʳʭ ʢʦʪʣʦʚ ʥʘ ʤʘʟʫʪʝ – 20 ʯ; 
ʧʘʨʦʚʳʭ ʢʦʪʣʦʚ ʥʘ ʪʚʝʨʜʦʤ ʪʦʧʣʠʚʝ ʠ ʧʠʢʦʚʳʭ ʚʦʜʦʛʨʝʡʥʳʭ 

ʢʦʪʣʦʚ - 24 ʯ. 
ɿʘʧʘʩ ʪʦʧʣʠʚʘ ʧʨʠʥʠʤʘʝʪʩʷ: 
- 30 ʜʥʝʡ ʜʣʷ ʪʚʝʨʜʦʛʦ ʪʦʧʣʠʚʘ (ʧʨʠ ʜʘʣʴʥʦʩʪʠ ʧʦʩʪʘʚʢʠ ʤʝʥʝʝ 

100 ʢʤ - 15 ʜʥʝʡ, ʘ ʤʝʥʝʝ 40 ʢʤ - ʩʝʤʴ ʜʥʝʡ); 
- 15 ʜʥʝʡ ʜʣʷ ʤʘʟʫʪʘ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʪʦʧʣʠʚʘ (ʘ ʧʨʠ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʧʦ ʪʨʫʙʦʧʨʦʚʦʜʘʤ - ʪʨʠ ʜʥʷ); 
- 10 ʜʥʝʡ ʜʣʷ ʤʘʟʫʪʘ ʚ ʢʘʯʝʩʪʚʝ ʨʝʟʝʨʚʥʦʛʦ ʪʦʧʣʠʚʘ (ʜʣʷ ʵʣʝʢ-

ʪʨʦʩʪʘʥʮʠʡ ʩ ʩʝʟʦʥʥʦʡ ʧʦʜʘʯʝʡ ʛʘʟʘ) ʠ ʪʦʧʣʠʚʘ ʜʣʷ ʚʦʜʦʛʨʝʡʥʳʭ 
ʢʦʪʣʦʚ; 
- ʧʷʪʴ ʜʥʝʡ ʜʣʷ ʤʘʟʫʪʘ ʚ ʢʘʯʝʩʪʚʝ ʘʚʘʨʠʡʥʦʛʦ ʪʦʧʣʠʚʘ (ʜʣʷ 

ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʩ ʢʨʫʛʣʦʛʦʜʠʯʥʦʡ ʧʦʜʘʯʝʡ ʛʘʟʘ). 
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ɿʘʧʘʩ ʨʘʩʪʦʧʦʯʥʦʛʦ ʤʘʟʫʪʘ ʜʣʷ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʥʘ ʪʚʝʨʜʦʤ ʪʦʧʣʠʚʝ 
ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʱʝʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʢʦʪʣʦʚ ʧʨʠʥʠʤʘʝʪʩʷ: 
- ʙʦʣʝʝ 8000 ʪ/ʯ – ʪʨʠ ʨʝʟʝʨʚʫʘʨʘ ʚʤʝʩʪʠʤʦʩʪʴʶ ʧʦ 3000 ʤ3; 
- 4000–8000 ʪ/ʯ – ʪʨʠ ʨʝʟʝʨʚʫʘʨʘ ʚʤʝʩʪʠʤʦʩʪʴʶ ʧʦ 2000 ʤ3; 
- ʤʝʥʝʝ 4000 ʪ/ʯ – ʪʨʠ ʨʝʟʝʨʚʫʘʨʘ ʚʤʝʩʪʠʤʦʩʪʴʶ ʧʦ 1000 ʤ3. 
ʇʣʦʪʥʦʩʪʴ ʪʚʝʨʜʦʛʦ ʪʦʧʣʠʚʘ ʚ ʰʪʘʙʝʣʝ ʧʨʠʥʠʤʘʝʪʩʷ ʚ 1,2 ʨʘʟʘ 

ʙʦʣʴʰʝ ʥʘʩʳʧʥʦʡ (ʩʤ. ʪʘʙʣ. 3.2), ʧʣʦʪʥʦʩʪʴ ʞʠʜʢʦʛʦ ʪʦʧʣʠʚʘ ʫʢʘʟʘ-
ʥʘ ʚ ʪʘʙʣ. 3.1. 
ɻʘʟ ʥʘ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷʭ ʥʝ ʟʘʧʘʩʘʝʪʩʷ. 
ʌʦʨʤʘ, ʢʦʣʠʯʝʩʪʚʦ ʠ ʨʘʟʤʝʨʳ ʰʪʘʙʝʣʝʡ ʫʛʣʷ ʥʘ ʩʢʣʘʜʝ ʪʦʧʣʠʚʘ 

ʟʘʚʠʩʷʪ ʦʪ ʢʦʤʧʦʥʦʚʦʯʥʦʡ ʩʭʝʤʳ ʫʛʦʣʴʥʦʛʦ ʪʦʧʣʠʚʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, 
ʤʦʱʥʦʩʪʠ ʠ ʢʦʣʠʯʝʩʪʚʘ ʵʥʝʨʛʦʙʣʦʢʦʚ, ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʫʛʣʷ. 
ʅʘ ʧʨʘʢʪʠʢʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʚʝ ʦʩʥʦʚʥʳʝ ʩʭʝʤʳ ʠ ʬʦʨʤʳ ʩʢʣʘʜʘ 

ʫʛʣʷ: 
- ʧʨʷʤʦʫʛʦʣʴʥʳʡ ʚ ʧʣʘʥʝ ʰʪʘʙʝʣʴ, ʦʙʩʣʫʞʠʚʘʝʤʳʡ ʤʦʩʪʦʚʳʤ 

ʢʨʘʥʦʤ-ʧʝʨʝʛʨʫʞʘʪʝʣʝʤ ʠʣʠ ʙʫʣʴʜʦʟʝʨʘʤʠ, ʩʢʨʝʧʝʨʘʤʠ, ʦʙʳʯʥʦ 
ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʧʨʦʤʧʣʦʱʘʜʢʠ (ʨʠʩ. ʇ3.5, ʇ3.7-ʇ3.9). 
ʊʘʢʦʡ ʩʢʣʘʜ ʤʦʞʥʦ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʧʨʠ ʨʘʩʭʦʜʝ ʫʛʣʷ ʜʦ 500 ʪ/ʯ; 
- ʢʦʣʴʮʝʚʳʝ ʚ ʧʣʘʥʝ ʰʪʘʙʝʣʠ, ʦʙʩʣʫʞʠʚʘʝʤʳʝ ʤʝʭʘʥʠʟʤʘʤʠ 

ʥʝʧʨʝʨʳʚʥʦʛʦ ʜʝʡʩʪʚʠʷ - ʰʪʘʙʝʣʝʫʢʣʘʜʯʠʢʦʤ, ʨʦʪʦʨʥʦʡ ʧʦʛʨʫʟʦʯ-
ʥʦʡ ʤʘʰʠʥʦʡ - ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚʥʝ ʧʨʦʤʧʣʦʱʘʜʢʠ, ʚ ʦʪʜʝʣʴʥʦʡ 
ʦʛʨʘʜʝ (ʨʠʩ. ʇ3.12, ʇ3.13). ʊʘʢʠʝ ʩʢʣʘʜʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʝʜʫʩʤʘʪ-
ʨʠʚʘʶʪ ʜʣʷ ʥʦʚʳʭ ʊʕʉ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʯʘʩʦʚʦʛʦ ʨʘʩʭʦʜʘ. 
ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʢʫʨʩʦʚʦʛʦ ʧʨʦʝʢʪʘ ʤʦʞʥʦ ʧʦʨʝʢʦʤʝʥʜʦʚʘʪʴ 

ʦʜʠʥ ʢʦʣʴʮʝʚʦʡ ʰʪʘʙʝʣʴ ʧʨʠ ʯʘʩʦʚʦʤ ʨʘʩʭʦʜʝ ʜʦ 1200 ʪ ʠ ʜʚʘ ʰʪʘ-
ʙʝʣʷ – ʧʨʠ ʙʦʣʴʰʝʤ. 
ɻʝʦʤʝʪʨʠʯʝʩʢʠʝ ʨʘʟʤʝʨʳ ʠ ʝʤʢʦʩʪʴ ʰʪʘʙʝʣʝʡ ʫʛʣʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʠʭ ʬʦʨʤʳ ʩʚʷʟʘʥʳ ʩʦʦʪʥʦʰʝʥʠʷʤʠ: 
- ʧʨʷʤʦʫʛʦʣʴʥʳʡ ʰʪʘʙʝʣʴ 

 

( ) ( )1 2 ctgŬ ctgŬ ;V K K b h L h h= Ö Ö - Ö Ö - Ö Ö  

 
- ʢʦʣʴʮʝʚʦʡ ʰʪʘʙʝʣʴ (ʦʜʠʥ), ʝʩʣʠ 2 ctgŬ:b h² Ö  
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3
1 2 tgŬ

3
V K K r

p
= Ö Ö Ö Ö ³  

 

3 3 3
Ŭ Ŭ

1 1 ctg ctg 1 1
b b

h h
r r r r

è øå õ å õ å õ³ + - + - Ö - Ö + +é ùæ ö æ ö æ ö
ç ÷ ç ÷ ç ÷é ùê ú

,            (3.5) 

 

ʛʜʝ V – ʝʤʢʦʩʪʴ ʩʢʣʘʜʘ, ʦʧʨʝʜʝʣʷʝʤʘʷ ʧʦ ʬʦʨʤʫʣʝ (3.4); 
ˊ å 3,14; 
K1 – ʩʪʝʧʝʥʴ ʟʘʧʦʣʥʝʥʠʷ ʰʪʘʙʝʣʷ: K1 = 0,85; 
K2 – ʩʪʝʧʝʥʴ ʫʧʣʦʪʥʝʥʠʷ ʫʛʣʷ ʚ ʰʪʘʙʝʣʝ: K2 = 1,2; 
b – ʰʠʨʠʥʘ ʰʪʘʙʝʣʷ (ʧʨʠʥʷʪʴ 58 ʠʣʠ 74 ʤ ʜʣʷ ʧʨʦʣʝʪʦʚ ʤʦʩʪʦ-

ʚʦʛʦ ʢʨʘʥʘ-ʧʝʨʝʛʨʫʞʘʪʝʣʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 60,1 ʠ 76,2 ʤ ʠ 100 ʤ ʧʨʠ 
ʵʢʩʢʘʚʘʮʠʠ ʫʛʣʷ ʙʫʣʴʜʦʟʝʨʘʤʠ ʠ ʩʢʨʝʧʝʨʘʤʠ); ʜʣʷ ʢʦʣʴʮʝʚʦʛʦ ʰʪʘ-
ʙʝʣʷ b – ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʥʘʨʫʞʥʳʤ ʠ ʚʥʫʪʨʝʥʥʠʤ ʨʘʜʠʫʩʘʤʠ, ʦʧʨʝ-
ʜʝʣʷʝʪʩʷ ʨʘʩʯʝʪʦʤ; 

h – ʚʳʩʦʪʘ ʰʪʘʙʝʣʷ, ʧʨʠʥʷʪʴ ʨʘʚʥʦʡ 20 ʤ; 
Ŭ – ʫʛʦʣ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʪʢʦʩʘ ʫʛʣʷ ʚ ʰʪʘʙʝʣʝ; Ŭ ʟʘʚʠʩʠʪ ʦʪ ʫʛʣʘ 

ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ ʫʛʣʷ, ʤʝʥʷʷʩʴ ʚ ʧʨʝʜʝʣʘʭ 30–45°, ʝʩʣʠ Ŭ ʥʝ  
ʟʘʜʘʥ, ʧʨʠʥʷʪʴ 45º; 

L – ʜʣʠʥʘ ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ ʰʪʘʙʝʣʷ; 
r – ʚʥʫʪʨʝʥʥʠʡ ʨʘʜʠʫʩ ʰʪʘʙʝʣʷ, ʧʨʠʥʷʪʴ ʨʘʚʥʳʤ 45 ʤ. 
ʆʛʦʨʘʞʠʚʘʝʤʘʷ ʚʦʢʨʫʛ ʢʦʣʴʮʝʚʦʛʦ ʰʪʘʙʝʣʷ ʪʝʨʨʠʪʦʨʠʷ ʠʤʝʝʪ 

ʬʦʨʤʫ, ʙʣʠʟʢʫʶ ʢ ʬʦʨʤʝ ʢʚʘʜʨʘʪʘ ʩʦ ʩʪʦʨʦʥʦʡ, ʧʨʠʤʝʨʥʦ ʨʘʚʥʦʡ 
15 ʤ.r b+ +  

ɿʘʧʘʩ ʤʘʟʫʪʘ ʭʨʘʥʠʪʩʷ ʚ ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʨʝʟʝʨʚʫʘʨʘʭ, ʢʦʪʦʨʳʭ 
ʜʦʣʞʥʦ ʙʳʪʴ ʥʝ ʤʝʥʝʝ ʜʚʫʭ. ɼʠʘʤʝʪʨ ʨʝʟʝʨʚʫʘʨʦʚ ʚ ʧʣʘʥʝ ʧʨʠʥʠʤʘ-
ʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʝʤʢʦʩʪʠ ʨʝʟʝʨʚʫʘʨʘ: 

 

ɽʤʢʦʩʪʴ ʜʦ   5000 ʤ3  ɼʠʘʤʝʪʨ ʙʘʢʘ 23 ʤ 
  10000     42 
  20000     54 
  30000     66 

 

ʇʨʠ ʚʳʙʦʨʝ ʝʤʢʦʩʪʠ ʨʝʟʝʨʚʫʘʨʦʚ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʠʭ ʢʦ-
ʣʠʯʝʩʪʚʦ ʦʙʳʯʥʦ ʥʝ ʤʝʥʴʰʝ ʯʠʩʣʘ ʙʣʦʢʦʚ, ʥʘ ʊʕʎ - ʥʝ ʤʝʥʴʰʝ 
ʜʚʫʭ. ʇʨʠ ʫʤʝʥʴʰʝʥʠʠ ʸʤʢʦʩʪʠ ʨʝʟʝʨʚʫʘʨʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʪʦʠ-
ʤʦʩʪʴ ʤʘʟʫʪʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. ɪʤʢʦʩʪʠ ʚʳʙʨʘʥʥʳʭ ʨʝʟʝʨʚʫʘʨʦʚ ʜʦʣʞ-
ʥʳ ʙʳʪʴ ʦʜʠʥʘʢʦʚʳ. 

�J�
_�i

�h�a
�b�l

�h�j
�b�c

 �;
�G�

L�M



 50 

ʇʨʠʤʝʨʥʘʷ ʫʜʝʣʴʥʘʷ ʧʣʦʱʘʜʴ ʚʩʝʛʦ ʤʘʟʫʪʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʨʘʟʤʝ-
ʱʘʝʤʦʛʦ ʚ ʦʪʜʝʣʴʥʦʡ ʦʛʨʘʜʝ, ʩʦʩʪʘʚʣʷʝʪ 0,8–0,9 ʤ2 ʥʘ 1 ʤ3 ʭʨʘʥʝʥʠʷ 
ʜʣʷ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʨʝʟʝʨʚʫʘʨʦʚ ʠ 1,1–1,25 ʤ2 - ʜʣʷ ʤʝʪʘʣʣʠʯʝʩʢʠʭ 
(ʤʝʥʴʰʠʝ ʮʠʬʨʳ – ʜʣʷ ʙʦʣʝʝ ʢʨʫʧʥʳʭ ʨʝʟʝʨʚʫʘʨʦʚ). 
ʉʢʣʘʜʳ ʪʚʝʨʜʦʛʦ ʪʦʧʣʠʚʘ ʠ ʜʨʫʛʠʝ ʩʦʦʨʫʞʝʥʠʷ ʪʦʧʣʠʚʥʦʛʦ ʭʦ-

ʟʷʡʩʪʚʘ ʨʘʟʤʝʱʘʶʪʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʨʦʤʧʣʦʱʘʜʢʠ. 
ʄʘʟʫʪʥʳʝ ʭʦʟʷʡʩʪʚʘ ʢʨʫʧʥʳʭ ʊʕʎ ʧʦ ʫʩʣʦʚʠʷʤ ʧʦʞʘʨʥʦʡ ʙʝʟ-

ʦʧʘʩʥʦʩʪʠ ʨʘʟʤʝʱʘʶʪʩʷ ʟʘ ʩʦʙʩʪʚʝʥʥʦʡ ʦʛʨʘʜʦʡ ʥʘ ʨʘʩʩʪʦʷʥʠʠ  
50–100 ʤ ʦʪ ʧʨʦʤʧʣʦʱʘʜʢʠ. ʋʜʝʣʴʥʘʷ ʧʣʦʱʘʜʴ ʤʘʟʫʪʥʦʛʦ ʭʦʟʷʡʩʪʚʘ 
ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʨʘʚʥʘ 0,8–1,0 ʛʘ/(100 ʄɺʪ). ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʦʪʜʝʣʴ-
ʥʦ ʨʘʩʧʦʣʘʛʘʝʤʦʛʦ ʤʘʟʫʪʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʩʣʝʜʫʝʪ ʦʙʦʟʥʘʯʠʪʴ ʨʝʟʝʨ-
ʚʫʘʨʳ ʜʣʷ ʤʘʟʫʪʘ ʠ ʟʜʘʥʠʝ ʤʘʟʫʪʦʥʘʩʦʩʥʦʡ. 

 
ʇʨʠʤʝʨ  3 .4 

 
ʅʘ ʛʘʟʦʤʘʟʫʪʥʦʡ ʊʕʎ (ʩʤ. ʧʨʠʤʝʨ  3.1) ʟʘʧʘʩʘʝʪʩʷ ʤʘʟʫʪ ʚ ʢʘ-

ʯʝʩʪʚʝ ʨʝʟʝʨʚʥʦʛʦ ʪʦʧʣʠʚʘ ʠ ʪʦʧʣʠʚʘ ʜʣʷ ʧʠʢʦʚʳʭ ʚʦʜʦʛʨʝʡʥʳʭ 
ʢʦʪʣʦʚ: 

 

3155,7 20 10 73,1 24 10
52236 ʤ .

0,932
V

Ö Ö + Ö Ö
= =  

 
ʇʨʠʥʠʤʘʝʤ ʪʨʠ ʨʝʟʝʨʚʫʘʨʘ ʝʤʢʦʩʪʴʶ ʧʦ 20000 ʤ3 ʢʘʞʜʳʡ. 
 

ʇʨʠʤʝʨ  3 .5 
 
ɼʣʷ ʂʕʉ ʩ ʨʘʩʭʦʜʦʤ ʜʦʥʝʮʢʦʛʦ ʫʛʣʷ 1111,2 ʪ/ʯ (ʩʤ. ʧʨʠʤʝʨ 3.2) 

ʧʨʠ ʜʘʣʴʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ 300 ʢʤ ʧʨʠʥʠʤʘʝʪʩʷ ʦʜʠʥ ʩʢʣʘʜ 
ʫʛʣʷ, ʦʙʦʨʫʜʦʚʘʥʥʳʡ ʤʝʭʘʥʠʟʤʘʤʠ ʥʝʧʨʝʨʳʚʥʦʛʦ ʜʝʡʩʪʚʠʷ. 
ɽʤʢʦʩʪʴ ʩʢʣʘʜʘ ʦʧʨʝʜʝʣʷʝʤ ʧʦ ʬʦʨʤʫʣʝ (3.4): 
 

31111,2 24 30
70181ʤ .

1,14
V

Ö Ö
= =  

 
ʇʦ ʬʦʨʤʫʣʝ (3.5) ʜʣʷ r = 45 ʤ, h = 20 ʤ, Ŭ = 45°, K1 = 0,85,  

K2 = 1,2 ʠ ʧʨʠʥʷʪʦʤ ʚ ʧʝʨʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ b = 90 ʤ ʥʘʭʦʜʠʤ 
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3ˊ
0,85 1,2 45 1

3
V = Ö Ö Ö Ö ³  

 
3 3 3

390 90 1 1
1 1 20 20 1 1 806298ʤ ,

45 45 45 45

è øå õ å õ å õ³ + - + - Ö - Ö + + =é ùæ ö æ ö æ ö
ç ÷ ç ÷ ç ÷é ùê ú

 

 
ʯʪʦ ʙʦʣʴʰʝ ʨʘʩʯʝʪʥʦʡ ʝʤʢʦʩʪʠ ʩʢʣʘʜʘ 701760 ʤ3. 
ʇʨʠ ʧʨʠʥʷʪʦʤ ʚʦ ʚʪʦʨʦʤ ʧʨʠʙʣʠʞʝʥʠʠ b = 87 ʤ, ʧʦʣʫʯʘʝʤ  

V = 759640 ʤ3. 
ʅʘʨʫʞʥʳʡ ʨʘʜʠʫʩ ʰʪʘʙʝʣʷ 45 + 87 = 132 ʤ. 
 
 

4. ʉʀʉʊɽʄɸ ɺʆɼʆʉʅɸɹɾɽʅʀʗ 
 

4.1. ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ 
 
ʅʘ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷʭ ʧʨʠʤʝʥʷʶʪ ʧʨʷʤʦʪʦʯʥʫʶ, ʦʙʦʨʦʪʥʫʶ ʠ 

ʩʤʝʰʘʥʥʫʶ ʩʠʩʪʝʤʳ ʪʝʭʥʠʯʝʩʢʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ (ʨʠʩ. ʇ.4.1 ʧʨʠ-
ʣʦʞʝʥʠʷ 4). ɺʳʙʦʨ ʩʠʩʪʝʤʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʝʙʠʪʦʤ ʠʩʪʦʯʥʠʢʘ ʚʦʜʳ, 
ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ (ʩʙʨʦʩ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʦʜʦʛʨʝʪʦʡ 
ʚʦʜʳ ʚ ʝʩʪʝʩʪʚʝʥʥʳʝ ʚʦʜʦʝʤʳ), ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝ-
ʣʷʤʠ. 
ʇʨʠ ʧʨʷʤʦʪʦʯʥʦʡ ʩʠʩʪʝʤʝ ʚʦʜʘ ʟʘʙʠʨʘʝʪʩʷ ʠʟ ʨʝʢʠ ʠ ʧʦʩʣʝ ʢʦʥ-

ʜʝʥʩʘʪʦʨʦʚ ʩʙʨʘʩʳʚʘʝʪʩʷ ʚ ʥʝʝ ʧʦ ʪʝʯʝʥʠʶ (ʨʠʩ. ʇ4.1, ʘ, ʇ4.4). ʊʘ-
ʢʘʷ ʩʭʝʤʘ ʠʩʧʦʣʴʟʫʝʪʩʷ, ʝʩʣʠ ʜʝʙʠʪ ʨʝʢʠ ʚ ʪʨʠ–ʯʝʪʳʨʝ ʨʘʟʘ ʧʨʝʚʳ-
ʰʘʝʪ ʨʘʩʭʦʜ ʪʝʭʥʠʯʝʩʢʦʡ ʚʦʜʳ. ʇʨʷʤʦʪʦʯʥʘʷ ʩʠʩʪʝʤʘ ʥʘʠʙʦʣʝʝ 
ʮʝʣʝʩʦʦʙʨʘʟʥʘ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʙʝʩʧʝʯʝʥʠʷ ʪʨʝʙʫʝʤʦʛʦ ʜʣʷ 
ʢʦʥʜʝʥʩʘʪʦʨʦʚ ʛʣʫʙʦʢʦʛʦ ʦʭʣʘʞʜʝʥʠʷ, ʪ. ʝ. ʥʘʠʤʝʥʴʰʝʡ ʪʝʤ-
ʧʝʨʘʪʫʨʳ ʥʘ ʚʭʦʜʝ, ʦʜʥʘʢʦ ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʚʦʜʥʳʭ ʠʩ-
ʪʦʯʥʠʢʦʚ ʩʜʝʨʞʠʚʘʝʪ ʧʨʠʤʝʥʝʥʠʝ ʵʪʦʡ ʩʠʩʪʝʤʳ ʜʣʷ ʤʦʱʥʳʭ 
ʊʕʉ. ɼʣʷ ʢʨʫʧʥʳʭ ʂʕʉ ʧʦ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʤʦʛʫʪ ʙʳʪʴ 
ʠʩʧʦʣʴʟʦʚʘʥʳ ʪʦʣʴʢʦ ʢʨʫʧʥʳʝ ʨʝʢʠ. ɼʣʷ ɸʕʉ ʦʥʘ ʚʦʦʙʱʝ ʥʝ ʧʨʠ-
ʤʝʥʠʤʘ ʠʟ-ʟʘ ʦʧʘʩʥʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʨʘʜʠʦʘʢʪʠʚʥʦʩʪʠ. 
ʆʙʦʨʦʪʥʘʷ ʩʠʩʪʝʤʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʤʘʣʦʤ ʜʝʙʠʪʝ ʠʩʪʦʯʥʠʢʘ 

ʚʦʜʳ ʠ ʙʦʣʴʰʠʭ ʨʘʩʩʪʦʷʥʠʷʭ ʤʝʞʜʫ ʵʣʝʢʪʨʦʩʪʘʥʮʠʝʡ ʠ ʠʩʪʦʯʥʠʢʦʤ. 
ɺ ʢʘʯʝʩʪʚʝ ʦʭʣʘʜʠʪʝʣʝʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʛʨʘʜʠʨʥʠ (ʨʠʩ. ʇ4.2), ʠʩʢʫʩ-
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ʩʪʚʝʥʥʳʝ ʚʦʜʦʝʤʳ (ʧʨʫʜʳ-ʦʭʣʘʜʠʪʝʣʠ) (ʨʠʩ. ʇ4.3) ʠʣʠ ʙʨʳʟʛʘʣʴʥʳʝ 
ʙʘʩʩʝʡʥʳ (ʨʠʩ. ʇ4.5). ʉʭʝʤʘ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʦ-
ʜʦʝʤʦʚ ʘʥʘʣʦʛʠʯʥʘ ʧʨʷʤʦʪʦʯʥʦʡ. 
ʇʦʜʘʯʘ ʚʦʜʳ ʢ ʛʨʘʜʠʨʥʷʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʩʪʘʣʴʥʳʤ ʚʦʜʦʚʦ-

ʜʘʤ, ʚʦʟʚʨʘʪ ʚʦʜʳ ʢ ʛʣʘʚʥʦʤʫ ʢʦʨʧʫʩʫ – ʧʦ ʞʝʣʝʟʦʙʝʪʦʥʥʳʤ ʧʦʜ-
ʟʝʤʥʳʤ ʚʦʜʦʚʦʜʘʤ. ʎʠʨʢʫʣʷʮʠʦʥʥʳʝ ʥʘʩʦʩʳ ʨʘʩʧʦʣʘʛʘʶʪ ʚ ʢʦʥ-
ʜʝʥʩʘʮʠʦʥʥʦʤ ʧʦʤʝʱʝʥʠʠ ʤʘʰʠʥʥʦʛʦ ʟʘʣʘ ʫ ʢʦʥʜʝʥʩʘʪʦʨʦʚ ʪʫʨʙʠ-
ʥʳ ʠʣʠ ʚ ʦʪʜʝʣʴʥʦʡ ʥʘʩʦʩʥʦʡ. ʇʨʠ ʦʙʦʨʦʪʥʦʤ ʚʦʜʦʩʥʘʙʞʝʥʠʠ 
ʧʨʠʤʝʥʷʶʪ ʪʦʣʴʢʦ ʜʚʫʭʭʦʜʦʚʳʝ ʢʦʥʜʝʥʩʘʪʦʨʳ. 
ʉʤʝʰʘʥʥʘʷ ʩʠʩʪʝʤʘ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʠ ʵʣʝʤʝʥʪʦʚ ʩʭʝʤ ʧʨʷʤʦʪʦʯʥʦʡ ʠ ʦʙʦʨʦʪʥʦʡ ʩʠʩʪʝʤ: ʨʝʢʘ ʠ ʛʨʘ-
ʜʠʨʥʷ ʠʣʠ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʠ ʛʨʘʜʠʨʥʷ. 
ʆʩʥʦʚʥʳʤʠ ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʚʦʜʳ ʥʘ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷʭ ʷʚʣʷʶʪʩʷ 

ʢʦʥʜʝʥʩʘʪʦʨʳ (ʜʦ 90 % ʚʩʝʛʦ ʨʘʩʭʦʜʘ), ʪʫʨʙʠʥʳ, ʛʘʟʦʦʭʣʘʜʠʪʝʣʠ 
ʛʝʥʝʨʘʪʦʨʦʚ, ʤʘʩʣʦʦʭʣʘʜʠʪʝʣʠ, ʩʠʩʪʝʤʘ ʟʦʣʦʰʣʘʢʦʫʜʘʣʝʥʠʷ, ʧʦʜ-
ʧʠʪʢʘ ʦʩʥʦʚʥʦʛʦ ʢʦʥʪʫʨʘ (ʚʦʜʦʧʦʜʛʦʪʦʚʢʘ) ʠ ʜʨ. 

 
4.2. ɺʳʙʦʨ ʦʭʣʘʜʠʪʝʣʝʡ ʜʣʷ ʦʙʦʨʦʪʥʦʡ ʩʠʩʪʝʤʳ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ 
 
ʅʘʠʙʦʣʝʝ ʧʨʦʩʪʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ, ʧʨʠʤʝʥʷʝʤʳʤʠ ʚ ʦʙʦʨʦʪʥʳʭ 

ʩʠʩʪʝʤʘʭ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʭʣʘʞʜʝʥʠʷ, ʷʚʣʷʶʪʩʷ ʠʩʢʫʩʩʪʚʝʥʥʳʝ  
ʧʨʫʜʳ-ʦʭʣʘʜʠʪʝʣʠ, ʜʘʶʱʠʝ ʢ ʪʦʤʫ ʞʝ ʥʘʠʙʦʣʝʝ ʛʣʫʙʦʢʦʝ ʦʭʣʘʞʜʝ-
ʥʠʝ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʥʘʠʙʦʣʝʝ ʛʣʫʙʦʢʠʡ ʚʘʢʫʫʤ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 
ʥʘʠʚʳʩʰʫʶ ʵʢʦʥʦʤʠʯʥʦʩʪʴ. ʆʜʥʘʢʦ ʜʣʷ ʠʭ ʩʦʦʨʫʞʝʥʠʷ ʦʪʯʫʞʜʘʶʪ 
ʟʥʘʯʠʪʝʣʴʥʳʝ ʫʯʘʩʪʢʠ ʟʝʤʣʠ. ʂʨʦʤʝ ʪʦʛʦ, ʦʥʠ ʩʦʚʝʨʰʝʥʥʦ ʥʝ ʧʨʠ-
ʛʦʜʥʳ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʊʕʎ, ʢʦʪʦʨʳʝ ʦʙʳʯʥʦ ʨʘʩʧʦʣʘʛʘʶʪʩʷ 
ʠʣʠ ʚ ʯʝʨʪʝ, ʠʣʠ ʚʙʣʠʟʠ ʛʦʨʦʜʘ. 
ɼʣʷ ɸʕʉ ʧʨʫʜʳ-ʦʭʣʘʜʠʪʝʣʠ ʨʘʥʝʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚ ʦʩʥʦʚʥʦʤ ʧʦ 

ʥʘʩʪʦʷʥʠʶ ʪʫʨʙʠʥʥʳʭ ʟʘʚʦʜʦʚ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʘʠʚʳʩʰʝʡ ʵʢʦʥʦʤʠʯ-
ʥʦʩʪʠ. ɼʣʷ ɸʕʉ ʦʙʷʟʘʪʝʣʴʥʳʤ ʩʯʠʪʘʝʪʩʷ ʨʘʟʤʝʱʝʥʠʝ ʚʩʝʭ ʩʦʦʨʫʞʝ-
ʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʦʭʣʘʞʜʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʨʦʤʳʰ-
ʣʝʥʥʦʡ ʧʣʦʱʘʜʢʠ, ʦʜʥʘʢʦ ʠʟ-ʟʘ ʟʥʘʯʠʪʝʣʴʥʳʭ ʨʘʟʤʝʨʦʚ  ʧʨʫʜ-
ʦʭʣʘʜʠʪʝʣʴ ʯʘʩʪʦ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʤʝʱʝʥ ʪʦʣʴʢʦ ʚʥʝ ʧʨʦʤʳʰʣʝʥʥʦʡ 
ʧʣʦʱʘʜʢʠ, ʯʪʦ ʠʤʝʣʦ ʤʝʩʪʦ ʠ ʥʘ ʏʝʨʥʦʙʳʣʴʩʢʦʡ ɸʕʉ. ɺ ʨʝʟʫʣʴʪʘʪʝ 
ʘʚʘʨʠʠ ʥʘ ʯʝʪʚʝʨʪʦʤ ʙʣʦʢʝ ʏɸʕʉ ʧʨʫʜ-ʦʭʣʘʜʠʪʝʣʴ ʧʣʦʱʘʜʴʶ 25 ʢʤ2 
ʧʨʠ ʛʣʫʙʠʥʝ 4 ʤ ʧʦʣʫʯʠʣ ʟʥʘʯʠʪʝʣʴʥʦʝ ʨʘʜʠʦʘʢʪʠʚʥʦʝ ʟʘʨʘʞʝʥʠʝ, ʥʦ 
ʜʝʟʘʢʪʠʚʘʮʠʷ ʧʨʫʜʘ-ʦʭʣʘʜʠʪʝʣʷ ʝʱʝ ʜʘʞʝ ʥʝ ʥʘʯʘʪʘ. ʉʫʱʝʩʪʚʫʝʪ ʨʝ-
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ʘʣʴʥʘʷ ʦʧʘʩʥʦʩʪʴ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʨʘʜʠʦʘʢʪʠʚʥʦʩʪʠ ʚ ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ 
ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʨʝʛʠʦʥʘ. ʆʧʳʪ ʏʝʨʥʦʙʳʣʴʩʢʦʡ 
ɸʕʉ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ɸʕʉ ʧʨʫʜʦʚ-ʦʭʣʘʜʠʪʝʣʝʡ 
ʚ ʢʘʯʝʩʪʚʝ ʦʭʣʘʞʜʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚ ʣʫʯʰʝ ʦʪʢʘʟʘʪʴʩʷ. 
ɹʨʳʟʛʘʣʴʥʳʝ ʙʘʩʩʝʡʥʳ ʟʘʥʠʤʘʶʪ ʥʝʙʦʣʴʰʠʝ ʪʝʨʨʠʪʦʨʠʠ, ʚ 

30-40 ʨʘʟ ʤʝʥʴʰʠʝ, ʯʝʤ ʧʨʫʜʳ-ʦʭʣʘʜʠʪʝʣʠ, ʠ ʜʘʶʪ ʙʦʣʝʝ ʛʣʫʙʦʢʦʝ 
ʦʭʣʘʞʜʝʥʠʝ, ʯʝʤ ʛʨʘʜʠʨʥʠ. ʕʪʦ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʙʘʩʩʝʡʥʳ, ʥʘʜ ʢʦʪʦ-
ʨʳʤʠ ʯʝʨʝʟ ʨʘʩʧʠʣʠʚʘʶʱʠʝ ʩʦʧʣʘ ʧʦʜʘʝʪʩʷ ʚʦʜʘ, ʧʦʜʣʝʞʘʱʘʷ 
ʦʭʣʘʞʜʝʥʠʶ. ʇʦʚʝʨʭʥʦʩʪʴ ʢʦʥʪʘʢʪʘ ʩ ʚʦʟʜʫʭʦʤ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʚʠ-
ʪʘ, ʪʘʢ ʢʘʢ ʦʥʘ ʨʘʚʥʘ ʩʫʤʤʘʨʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʤʝʣʢʠʭ ʢʘʧʝʣʴ, ʯʪʦ 
ʫʚʝʣʠʯʠʚʘʝʪ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʩʧʘʨʠʪʝʣʴʥʦʛʦ ʦʭʣʘʞʜʝʥʠʷ. 
ʂʦʥʩʪʨʫʢʮʠʠ ʩʦʧʣ, ʧʨʠʤʝʥʷʝʤʳʭ ʜʣʷ ʨʘʩʧʠʣʠʚʘʥʠʷ ʚʦʜʳ, ʤʥʦ-

ʛʦʦʙʨʘʟʥʳ. ʆʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ ʥʠʤ, - ʚʦʟʤʦʞ-
ʥʦ ʙʦʣʝʝ ʪʦʥʢʦʝ ʨʘʩʧʳʣʝʥʠʝ ʧʨʠ ʤʝʥʴʰʝʤ ʥʘʧʦʨʝ, ʘ ʪʘʢʞʝ ʙʦʣʴʰʠʝ 
ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʧʨʦʩʪʦʪʘ ʠ ʥʝʟʘʩʦʨʷʝʤʦʩʪʴ. ʈʘʟʨʝʟ ʧʦ ʙʨʳʟ-
ʛʘʣʴʥʦʤʫ ʙʘʩʩʝʡʥʫ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ. ʇ4.5. ɻʣʫʙʠʥʘ ʙʘʩʩʝʡʥʘ 
ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ ʤʝʥʝʝ 1,5 ʤ, ʯʪʦʙʳ ʚʦʜʘ ʥʝ ʧʨʦʛʨʝʚʘʣʘʩʴ ʩʦʣʥʮʝʤ. 
ɼʣʷ ʫʤʝʥʴʰʝʥʠʷ ʫʥʦʩʘ ʢʘʧʝʣʴ ʚʝʪʨʦʤ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʢʨʘʡʥʠʭ ʩʦʧʣ 
ʜʦ ʙʦʨʪʘ ʙʘʩʩʝʡʥʘ ʧʨʠʥʠʤʘʶʪ ʥʝ ʤʝʥʝʝ 7 ʤ. ɹʘʩʩʝʡʥʳ ʩʝʢʮʠʦʥʠʨʫ-
ʶʪ ʜʣʷ ʫʜʦʙʩʪʚʘ ʯʠʩʪʢʠ ʠ ʨʝʤʦʥʪʘ. ʅʘʜ ʥʠʤʠ ʧʨʦʢʣʘʜʳʚʘʝʪʩʷ ʩʝʪʴ 
ʨʘʟʚʦʜʷʱʠʭ ʪʨʫʙ, ʥʘ ʢʦʪʦʨʳʭ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʳ ʛʨʫʧʧʳ 
ʚʝʨʪʠʢʘʣʴʥʳʭ ʩʦʧʣ, ʨʘʩʧʳʣʷʶʱʠʭ ʚʦʜʫ, ʧʦʜʘʚʘʝʤʫʶ ʢ ʥʠʤ ʮʠʨʢʫ-
ʣʷʮʠʦʥʥʳʤʠ ʥʘʩʦʩʘʤʠ. ɺʳʩʦʪʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʩʦʧʣ ʥʘʜ ʫʨʦʚʥʝʤ ʚʦ-
ʜʳ ʚ ʙʘʩʩʝʡʥʝ ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ ʤʝʥʝʝ 1,5 ʤ. ɼʣʷ ʜʦʩʪʫʧʘ ʚʦʟʜʫʭʘ ʢʦ 
ʚʩʝʤ ʩʦʧʣʘʤ ʰʠʨʠʥʫ ʙʘʩʩʝʡʥʘ ʧʨʠʥʠʤʘʶʪ ʨʘʚʥʦʡ 50-55 ʤ. 
ʕʬʬʝʢʪ ʦʭʣʘʞʜʝʥʠʷ ʚ ʙʨʳʟʛʘʣʴʥʳʭ ʙʘʩʩʝʡʥʘʭ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʠ 

ʙʦʣʝʝ ʪʦʥʢʦʤ ʨʘʩʧʳʣʝʥʠʠ, ʦʜʥʘʢʦ ʧʨʠ ʵʪʦʤ ʧʦʚʳʰʘʝʪʩʷ ʨʘʩʭʦʜ 
ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʙʦʣʴʰʝʛʦ ʥʘʧʦʨʘ ʧʝʨʝʜ ʩʦʧʣʘʤʠ. ʀʥ-
ʪʝʥʩʠʚʥʦʩʪʴ ʦʭʣʘʞʜʝʥʠʷ ʚʦʟʨʘʩʪʘʝʪ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ, 
ʥʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʫʥʦʩʦʤ ʢʘʧʝʣʴ ʨʘʩʪʝʪ ʧʦʪʝʨʷ ʚʦʜʳ. ʇʨʠ ʨʘʙʦʪʝ 
ʙʨʳʟʛʘʣʴʥʳʭ ʙʘʩʩʝʡʥʦʚ ʚʦʟʤʦʞʥʦ ʦʙʨʘʟʦʚʘʥʠʝ ʪʫʤʘʥʘ, ʢʦʪʦʨʦʝ ʚ 
ʟʠʤʥʝʝ ʚʨʝʤʷ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʦʙʣʝʜʝʥʝʥʠʶ ʙʣʠʟʣʝʞʘʱʠʭ ʩʦʦʨʫ-
ʞʝʥʠʡ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʛʝʥʝʨʘʣʴʥʦʛʦ 
ʧʣʘʥʘ ʩʪʘʥʮʠʠ (ʛʣʘʚʘ 10). ʉʦʧʣʘ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʧʦ ʦʜʥʦʤʫ ʠʣʠ 
ʛʨʫʧʧʘʤʠ ʜʦ ʧʷʪʠ ʰʪʫʢ ʢʘʞʜʘʷ ʩ ʨʘʩʩʪʦʷʥʠʝʤ ʤʝʞʜʫ ʥʠʤʠ ʚ ʧʨʝʜʝ-
ʣʘʭ 3-7 ʤ. 
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ʅʘ ɸʕʉ ʙʨʳʟʛʘʣʴʥʳʝ ʙʘʩʩʝʡʥʳ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʦʭʣʘ-
ʞʜʝʥʠʷ ʚʦʜʳ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʢʦʥʪʫʨʦʚ ʨʝʘʢʪʦʨʥʦʛʦ ʟʘʣʘ ʠ ʚʦʜʳ 
ʩʠʩʪʝʤ ʦʙʝʩʧʝʯʝʥʠʷ ʘʚʘʨʠʡʥʦʛʦ ʦʭʣʘʞʜʝʥʠʷ ʘʢʪʠʚʥʦʡ ʟʦʥʳ. 
ʆʭʣʘʞʜʘʶʱʘʷ ʚʦʜʘ ʟʘʙʠʨʘʝʪʩʷ ʠʟ ʙʘʩʩʝʡʥʘ. ɼʣʷ ʧʦʜʜʝʨʞʘʥʠʷ 

ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʥʘ ʜʦʧʫʩʪʠʤʦʤ ʫʨʦʚʥʝ ʯʘʩʪʴ ʚʦʜʳ ʧʨʦʜʫʚʘʝʪʩʷ, ʘ ʝʝ 
ʫʙʳʣʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʧʘʨʝʥʠʷ ʚʦʩʧʦʣʥʷʝʪʩʷ. ʇʦ ʩʘʤʦʪʝʯʥʳʤ, ʥʦ 
ʦʙʷʟʘʪʝʣʴʥʦ ʟʘʢʨʳʪʳʤ ʢʘʥʘʣʘʤ ʚʦʜʘ ʧʦʩʪʫʧʘʝʪ ʢ ʥʘʩʦʩʘʤ, ʫʩʪʘʥʦʚ-
ʣʝʥʥʳʤ ʚ ʦʙʩʪʨʦʡʢʝ ʛʝʨʤʝʪʠʯʥʦʡ ʦʙʦʣʦʯʢʠ ʨʝʘʢʪʦʨʘ (ʜʣʷ ɸʕʉ ʩ 
ʨʝʘʢʪʦʨʘʤʠ ɺɺʕʈ-1000). 
ʆʪʚʦʜʷʱʠʝ ʪʨʫʙʦʧʨʦʚʦʜʳ ʦʪ ʢʦʥʜʝʥʩʘʪʦʨʦʚ ʥʘʧʦʨʥʳʝ: ʠʭ ʧʨʦʯ-

ʥʦʩʪʴ ʜʦʣʞʥʘ ʙʳʪʴ ʨʘʩʩʯʠʪʘʥʘ ʥʘ ʜʘʚʣʝʥʠʝ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʩʦʟʜʘ-
ʥʠʷ ʥʘʧʦʨʘ ʧʝʨʝʜ ʩʦʧʣʘʤʠ ʠ ʧʨʝʦʜʦʣʝʥʠʷ ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʥʘ ʪʨʘʢʪʝ 
ʦʪ ʢʦʥʜʝʥʩʘʪʦʨʘ ʜʦ ʩʦʧʣ. 
ʅʘʠʤʝʥʴʰʠʝ ʧʣʦʱʘʜʠ ʪʨʝʙʫʶʪʩʷ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʛʨʘʜʠʨʝʥ. ʀʭ 

ʧʦʩʪʨʦʡʢʘ - ʦʙʳʯʥʦ ʥʘʠʙʦʣʝʝ ʜʦʨʦʛʦʝ ʨʝʰʝʥʠʝ, ʥʦ ʧʦʪʝʨʠ ʚʦʜʳ ʚ 
ʥʠʭ ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʴʰʝ, ʯʝʤ ʚ ʙʨʳʟʛʘʣʴʥʳʭ ʙʘʩʩʝʡʥʘʭ. ʈʘʟʣʠʯʘʶʪ 
ʩʣʝʜʫʶʱʠʝ ʪʠʧʳ ʛʨʘʜʠʨʝʥ: ʦʪʢʨʳʪʳʝ, ʚ ʢʦʪʦʨʳʭ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴ-
ʥʘʷ ʩʠʩʪʝʤʘ ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʦʪʢʨʳʪʦʤ ʚʦʟʜʫʭʝ, ʠ ʟʘʢʨʳʪʳʝ, ʛʜʝ 
ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʦʛʨʘʞʜʝʥʦ ʙʘʰʥʝʡ (ʙʘʰʝʥʥʳʝ ʛʨʘ-
ʜʠʨʥʠ). ɼʣʷ ɸʕʉ ʧʨʠʤʝʥʷʶʪ ʪʦʣʴʢʦ ʙʘʰʝʥʥʳʝ ʛʨʘʜʠʨʥʠ ʦʙʳʯʥʦ 
ʧʨʦʪʠʚʦʪʦʯʥʦʛʦ ʪʠʧʘ - ʜʚʠʞʝʥʠʝ ʚʦʟʜʫʭʘ ʚʚʝʨʭ ʟʘ ʩʯʝʪ ʨʘʟʥʦʩʪʠ 
ʧʣʦʪʥʦʩʪʝʡ ʥʘʛʨʝʪʦʛʦ ʚʦʟʜʫʭʘ ʚʥʫʪʨʠ ʙʘʰʥʠ ʠ ʭʦʣʦʜʥʦʛʦ - ʚʥʝ ʝʝ, ʘ 
ʜʚʠʞʝʥʠʝ ʦʭʣʘʞʜʘʝʤʦʡ ʚʦʜʳ - ʚʥʠʟ. 
ʉʠʩʪʝʤʘ ʦʙʦʨʦʪʥʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʨʘʜʠʨʝʥ 

ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. ʇ4.7. ʆʩʥʦʚʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʨʘʟʚʠʪʠʷ ʛʨʘʜʠʨʝʥ - 
ʫʚʝʣʠʯʝʥʠʝ ʠʭ ʝʜʠʥʠʯʥʦʡ ʤʦʱʥʦʩʪʠ, ʯʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʫʚʝʣʠ-
ʯʝʥʠʷ ʚʳʩʦʪʳ ʙʘʰʥʠ ʠ ʧʣʦʱʘʜʠ ʦʨʦʰʝʥʠʷ ʠ ʟʘ ʩʯʝʪ ʩʦʚʝʨʰʝʥʩʪʚʦ-
ʚʘʥʠʷ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʪʝʧʣʦʤʘʩʩʦʦʙʤʝʥʘ ʚ ʛʨʘʜʠʨʥʝ, ʯʪʦ 
ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʫʚʝʣʠʯʝʥʠʝ ʫʜʝʣʴʥʦʡ ʛʠʜʨʘʚʣʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ. 
ɺʳʪʷʞʥʘʷ ʙʘʰʥʷ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʠʣʠ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʩ ʘʣʶ-

ʤʠʥʠʝʚʦʡ ʦʙʰʠʚʢʦʡ, ʠʣʠ ʞʝʣʝʟʦʙʝʪʦʥʥʦʡ. ʅʘ ʨʠʩ. ʇ4.8 ʧʨʝʜʩʪʘʚ-
ʣʝʥʘ ʞʝʣʝʟʦʙʝʪʦʥʥʘʷ ʛʨʘʜʠʨʥʷ ʛʠʧʝʨʙʦʣʠʯʝʩʢʦʡ ʬʦʨʤʳ. ɼʣʷ ʤʘʢ-
ʩʠʤʘʣʴʥʦʡ ʝʝ ʚʳʩʦʪʳ 150 ʤ ʝʝ ʜʠʘʤʝʪʨʳ ʩʦʩʪʘʚʣʷʶʪ ʫ ʦʩʥʦʚʘʥʠʷ 
126 ʤ, ʚ ʚʝʨʭʥʝʤ ʩʝʯʝʥʠʠ - 66 ʤ ʠ ʚ ʥʘʠʙʦʣʝʝ ʫʟʢʦʤ ʩʝʯʝʥʠʠ (ʥʘ ʦʪ-
ʤʝʪʢʝ 128 ʤ) - 63 ʤ. ɻʨʘʜʠʨʥʷ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ: 
ʚʳʪʷʞʥʦʡ ʙʘʰʥʠ, ʚʦʜʦʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʦʨʦʩʠʪʝʣʷ, ʚʦ-
ʜʦʩʙʦʨʥʦʛʦ ʙʘʩʩʝʡʥʘ ʠ ʚʣʘʛʦʫʣʘʚʣʠʚʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ. 
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ɺʦʟʜʫʭ ʧʦʩʪʫʧʘʝʪ ʚ ʥʠʞʥʶʶ ʯʘʩʪʴ ʛʨʘʜʠʨʥʠ ʯʝʨʝʟ «ʦʢʥʘ» ʚʳʩʦ-
ʪʦʡ 12 ʤ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʧʦ ʚʩʝʡ ʦʢʨʫʞʥʦʩʪʠ ʙʘʰʥʠ. ʉʢʦʨʦʩʪʴ ʚʦʟ-
ʜʫʭʘ ʚ ʙʘʰʥʝ ʥʘ ʚʳʭʦʜʝ ʠʟ ʥʝʝ 1,0-1,3 ʤ/ʩ, ʘ ʥʘ ʫʨʦʚʥʝ ʦʨʦʩʠʪʝʣʴʥʦ-
ʛʦ ʫʩʪʨʦʡʩʪʚʘ - 0,8-1,0 ʤ/ʩ. 
ʆʨʦʩʠʪʝʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʚʳʩʦʪʦʡ 2,5 ʤ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʘ-

ʢʝʪʳ ʘʩʙʦʮʝʤʝʥʪʥʳʭ ʣʠʩʪʦʚ ʨʘʟʤʝʨʦʤ 2,5 × 1,5 ʤ ʪʦʣʱʠʥʦʡ 6 ʤʤ, 
ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʩ ʨʘʩʩʪʦʷʥʠʷʤʠ ʤʝʞʜʫ ʣʠʩʪʘʤʠ 25 ʤʤ. ʇʨʠ ʚʳʩʦʪʝ 
ʣʠʩʪʦʚ 1,25 ʤ ʠʭ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʚ ʜʚʘ ʷʨʫʩʘ. 
ɺʦʜʦʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ ʩʦʩʪʦʠʪ ʠʟ ʘʩʙʦʮʝʤʝʥʪʥʳʭ ʪʨʫʙ 

ʜʠʘʤʝʪʨʦʤ 400 ʤʤ ʩ ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʥʘ ʥʠʭ ʧʦʣʠʵʪʠʣʝʥʦʚʳʤʠ 
ʩʦʧʣʘʤʠ, ʥʘʧʨʘʚʣʝʥʥʳʤʠ ʚʚʝʨʭ, ʩ ʨʘʩʩʪʦʷʥʠʝʤ ʤʝʞʜʫ ʩʦʧʣʘʤʠ 0,8–1,0 
ʤ. ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʤʠ ʪʨʫʙʘʤʠ 1,2–1,5 ʤ. 
ʆʭʣʘʞʜʘʝʤʘʷ ʚʦʜʘ ʚ ʚʠʜʝ ʪʦʥʢʠʭ ʧʣʝʥʦʢ ʩʪʝʢʘʝʪ ʚʥʠʟ ʚʜʦʣʴ ʱʠʪʦʚ, 
ʧʦʵʪʦʤʫ ʦʨʦʩʠʪʝʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʪʘʢʦʛʦ ʪʠʧʘ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʩʷ 
ʛʨʘʜʠʨʥʷ ʥʘʟʳʚʘʝʪʩʷ ʧʣʝʥʦʯʥʦʡ. ʊʘʢʠʝ ʛʨʘʜʠʨʥʠ ʵʬʬʝʢʪʠʚʥʝʝ, ʯʝʤ 
ʧʨʠʤʝʥʷʚʰʠʝʩʷ ʨʘʥʝʝ ʢʘʧʝʣʴʥʳʝ, ʛʜʝ ʦʨʦʩʠʪʝʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʚʳʧʦʣ-
ʥʷʣʠ ʚ ʚʠʜʝ ʵʣʝʤʝʥʪʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʜʨʦʙʣʝʥʠʝ ʚʦʜʳ ʥʘ ʢʘʧʣʠ. 
ɺʦʜʦʩʙʦʨʥʳʡ ʙʘʩʩʝʡʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʪʢʨʳʪʳʡ ʨʝʟʝʨʚʫʘʨ 

ʚʳʩʦʪʦʡ 2,5 ʤ ʩ ʧʦʜʟʝʤʥʳʤ ʟʘʛʣʫʙʣʝʥʠʝʤ ʠ ʧʝʨʝʭʦʜʦʤ ʚ ʢʘʥʘʣ ʚʦ-
ʜʦʚʦʜʘ ʢ ʮʠʨʢʫʣʷʮʠʦʥʥʦʤʫ ʥʘʩʦʩʫ. ʅʘʜ ʚʦʜʦʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ ʩʠ-
ʩʪʝʤʦʡ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚʣʘʛʦʫʣʘʚʣʠʚʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ ʞʘʣʶʟʠʡ-
ʥʦʛʦ ʪʠʧʘ. 
ɼʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʥʘ ʪʨʝʙʫʝʤʦʤ ʫʨʦʚʥʝ ʦʩʫʱʝʩʪʚʣʷ-

ʶʪ ʧʨʦʜʫʚʢʫ 5-6 % ʦʙʲʝʤʘ ʚʩʝʡ ʩʠʩʪʝʤʳ, ʧʦʢʘʟʘʥʥʦʡ ʥʘ ʨʠʩ. ʇ4.7. 
ʋʙʳʣʴ ʚʦʜʳ ʚ ʩʚʷʟʠ ʩ ʝʝ ʠʩʧʘʨʝʥʠʝʤ ʧʨʦʜʫʚʢʦʡ ʚʦʩʧʦʣʥʷʶʪ ʧʦʜʘ-
ʯʝʡ ʚʦʜʳ. ʉ ʤʘʰʠʥʥʳʤ ʟʘʣʦʤ ʛʨʘʜʠʨʥʷ ʩʦʝʜʠʥʝʥʘ ʥʘʧʦʨʥʳʤʠ ʣʠ-
ʥʠʷʤʠ ʠ ʟʘʢʨʳʪʳʤʠ ʚʦʜʦʧʦʜʚʦʜʷʱʠʤʠ ʩʘʤʦʪʝʯʥʳʤʠ ʢʘʥʘʣʘʤʠ. ʇʨʠ 
ʫʩʪʘʥʦʚʢʝ ʙʦʣʝʝ ʦʜʥʦʡ ʛʨʘʜʠʨʥʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʧʝʨʝʤʳʯʢʠ ʤʝʞ-
ʜʫ ʥʠʤʠ ʠ ʧʝʨʝʢʣʶʯʘʪʝʣʴʥʳʡ ʢʦʣʦʜʝʮ ʜʣʷ ʨʝʤʦʥʪʘ ʦʜʥʦʡ ʠʟ ʛʨʘʜʠ-
ʨʝʥ. ɺ ʢʘʞʜʦʡ ʛʨʘʜʠʨʥʝ ʠʤʝʝʪʩʷ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʢʣʶʯʝʥʠʷ 
ʜʣʷ ʨʝʤʦʥʪʘ ʦʜʥʦʡ ʠʟ ʝʝ ʧʦʣʦʚʠʥ. 
ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʙʨʳʟʛʘʣʴʥʳʤʠ ʙʘʩʩʝʡʥʘʤʠ ʛʨʘʜʠʨʥʠ ʦʙʝʩʧʝʯʠ-

ʚʘʶʪ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʙʦʪʳ ʟʘ ʩʯʝʪ ʙʦʣʴʰʝʛʦ ʨʘʟʚʠʪʠʷ 
ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʥʪʘʢʪʘ ʚʦʜʳ ʩ ʚʦʟʜʫʭʦʤ. 
ɽʩʣʠ ʦʙʱʝʝ ʚʣʠʷʥʠʝ ʚʝʪʨʘ ʥʘ ʨʘʙʦʪʫ ʙʨʳʟʛʘʣʴʥʳʭ ʙʘʩʩʝʡʥʦʚ ʧʦ-

ʣʦʞʠʪʝʣʴʥʦʝ (ʫʣʫʯʰʝʥʠʝ ʨʘʙʦʪʳ), ʪʦ ʜʣʷ ʛʨʘʜʠʨʥʠ, ʥʘʦʙʦʨʦʪ, ʯʝʤ 
ʙʦʣʴʰʝ ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ, ʪʝʤ ʭʫʞʝ ʦʭʣʘʞʜʝʥʠʝ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ 
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ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ ʠʟ-ʟʘ ʫʤʝʥʴʰʝʥʠʷ ʨʘʩʭʦʜʘ ʚʦʟʜʫʭʘ ʚ ʚʝʨʭʥʶʶ ʯʘʩʪʴ 
ʙʘʰʥʠ, ʫʤʝʥʴʰʘʶʱʝʛʦ ʝʝ ʪʷʛʫ ʠ ʫʚʝʣʠʯʠʚʘʶʱʝʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʥʘ 
ʚʳʭʦʜʝ ʚʦʟʜʫʭʘ ʠʟ ʛʨʘʜʠʨʥʠ. 
ʈʘʩʭʦʜ ʚʦʟʜʫʭʘ ʯʝʨʝʟ ʛʨʘʜʠʨʥʶ, ʧʨʘʢʪʠʯʝʩʢʠ ʦʧʨʝʜʝʣʷʶʱʠʡ ʝʝ 

ʫʜʝʣʴʥʫʶ ʠ ʦʙʱʫʶ ʥʘʛʨʫʟʢʫ, ʟʘʚʠʩʠʪ ʦʪ ʝʩʪʝʩʪʚʝʥʥʦʡ ʪʷʛʠ, ʨʘʟʚʠ-
ʚʘʝʤʦʡ ʙʘʰʥʝʡ ʠ ʨʘʚʥʦʡ ʦʙʳʯʥʦ 2-3 ʤʤ ʚʦʜ. ʩʪ. ʉʪʨʝʤʣʝʥʠʝ ʧʦʚʳ-
ʩʠʪʴ ʨʘʩʭʦʜ ʚʦʟʜʫʭʘ ʧʨʠʚʝʣʦ ʢ ʩʦʟʜʘʥʠʶ ʚʝʥʪʠʣʷʪʦʨʥʦʡ ʛʨʘʜʠʨʥʠ, 
ʪʷʛʘ ʚ ʢʦʪʦʨʦʡ ʟʘ ʩʯʝʪ ʨʘʙʦʪʳ ʚʝʥʪʠʣʷʪʦʨʦʚ ʜʦʭʦʜʠʪ ʜʦ 15 ʤʤ ʚʦʜ. ʩʪ. 
ʇʦʢʘʟʘʪʝʣʠ ʪʘʢʠʭ ʛʨʘʜʠʨʝʥ ʩʫʱʝʩʪʚʝʥʥʦ ʣʫʯʰʝ, ʥʦ ʨʘʩʭʦʜ ʵʣʝʢʪʨʦ-
ʵʥʝʨʛʠʠ ʥʘ ʩʦʙʩʪʚʝʥʥʳʝ ʥʫʞʜʳ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʧʦʵʪʦʤʫ ʦʥʠ ʥʝ 
ʥʘʰʣʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʘ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʤʦʱʥʦʩʪʠ ʛʨʘʜʠʨʥʠ ʚʝ-
ʜʫʪʩʷ ʧʦʠʩʢʠ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʬʦʨʤ ʚʳʪʷʞʥʦʡ ʙʘʰʥʠ ʩ ʝʩʪʝ-
ʩʪʚʝʥʥʦʡ ʪʷʛʦʡ. 
ʅʝʜʦʩʪʘʪʢʠ ʛʨʘʜʠʨʝʥ - ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ, ʩʣʦʞʥʦʩʪʴ ʠʭ ʢʦʥ-

ʩʪʨʫʢʮʠʠ, ʟʥʘʯʠʪʝʣʴʥʘʷ ʟʘʪʨʘʪʘ ʤʘʪʝʨʠʘʣʦʚ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʷ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʡ ʨʘʙʦʯʝʡ ʩʠʣʳ ʜʣʷ ʩʦʦʨʫ-
ʞʝʥʠʷ ʠ ʨʝʤʦʥʪʘ. ʆʜʥʘʢʦ ʜʣʷ ɸʕʉ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʛʨʘʜʠʨʝʥ ʚ ʢʘʯʝ-
ʩʪʚʝ ʦʭʣʘʜʠʪʝʣʝʡ ʦʙʦʨʦʪʥʳʭ ʩʠʩʪʝʤ ʥʝʠʟʙʝʞʥʦ, ʪʘʢ ʢʘʢ ʪʦʣʴʢʦ 
ʛʨʘʜʠʨʥʠ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʤʝʱʝʥʳ ʥʘ ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʣʦʱʘʜʢʝ. 
ʋʜʝʣʴʥʘʷ ʛʠʜʨʘʚʣʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ, ʤ3/(ʤ2ʯ), ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʪʠʧʘ ʦʭʣʘʜʠʪʝʣʷ ʩʦʩʪʘʚʣʷʝʪ: 
ʧʨʫʜʳ-ʦʭʣʘʜʠʪʝʣʠ……………………………0,025–0,050 
ʙʨʳʟʛʘʣʴʥʳʝ ʙʘʩʩʝʡʥʳ……………………….1,0–1,5 
ʙʘʰʝʥʥʳʝ ʙʝʪʦʥʥʳʝ ʧʣʝʥʦʯʥʳʝ ʛʨʘʜʠʨʥʠ 
ʩ ʝʩʪʝʩʪʚʝʥʥʦʡ ʚʝʥʪʠʣʷʮʠʝʡ…………………7–10 
ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʚʝʥʪʠʣʷʮʠʝʡ…………… …...10–14 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʝʨʝʭʦʜ ʦʪ ʧʨʫʜʦʚ-ʦʭʣʘʜʠʪʝʣʝʡ ʢ ʛʨʘʜʠʨʥʷʤ ʧʦ-
ʚʳʰʘʝʪ ʫʜʝʣʴʥʫʶ ʛʠʜʨʘʚʣʠʯʝʩʢʫʶ ʥʘʛʨʫʟʢʫ ʚ 200-300 ʨʘʟ ʠ ʩʦʦʪ-
ʚʝʪʩʪʚʝʥʥʦ ʫʤʝʥʴʰʘʝʪ ʪʨʝʙʫʝʤʳʝ ʧʣʦʱʘʜʠ. 
ʇʨʠ ʩʭʝʤʘʭ ʩ ʛʨʘʜʠʨʥʷʤʠ ʠ ʙʨʳʟʛʘʣʴʥʳʤʠ ʙʘʩʩʝʡʥʘʤʠ ʛʣʫʙʠʥʘ 

ʚʘʢʫʫʤʘ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʥʘ 3 % ʭʫʞʝ, ʯʝʤ ʧʨʠ ʧʨʫʜʦʚʦʤ ʚʦʜʦʩʥʘʙ-
ʞʝʥʠʠ, ʧʦʵʪʦʤʫ ʚ ʞʘʨʢʠʝ ʧʝʨʠʦʜʳ ʛʦʜʘ ʤʦʱʥʦʩʪʴ ʪʫʨʙʠʥ ʯʘʩʪʦ 
ʦʛʨʘʥʠʯʠʚʘʶʪ. ʈʘʩʭʦʜ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʘ ʩʦʙʩʪʚʝʥʥʳʝ ʥʫʞʜʳ ʮʠʨ-
ʢʫʣʷʮʠʦʥʥʦʡ ʫʩʪʘʥʦʚʢʠ ʩ ʛʨʘʜʠʨʥʷʤʠ ʠ ʙʨʳʟʛʘʣʴʥʳʤʠ ʙʘʩʩʝʡʥʘʤʠ 
ʪʘʢʞʝ ʙʦʣʴʰʝ, ʪʘʢ ʢʘʢ ʥʝʦʙʭʦʜʠʤʘʷ ʚʳʩʦʪʘ ʧʦʜʲʝʤʘ ʮʠʨʢʫʣʷʮʠʦʥ-
ʥʳʭ ʥʘʩʦʩʦʚ ʩʦʩʪʘʚʣʷʝʪ 18-20 ʤ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʣʷ ʧʨʫʜʦʚ-
ʦʭʣʘʜʠʪʝʣʝʡ - 8–12 ʤ. 
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ʆʩʦʙʳʡ ʪʠʧ ʧʨʝʜʩʪʘʚʣʷʶʪ ʛʨʘʜʠʨʥʠ, ʨʘʙʦʪʘʶʱʠʝ ʩʦʚʤʝʩʪʥʦ ʩʦ 
ʩʤʝʰʠʚʘʶʱʠʤʠ ʢʦʥʜʝʥʩʘʪʦʨʘʤʠ (ʨʠʩ. ʇ4.9). ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʦ ʢʦʥ-
ʪʫʨʫ ʦʭʣʘʞʜʝʥʠʷ ʮʠʨʢʫʣʠʨʫʝʪ ʢʦʥʜʝʥʩʘʪ. ʇʘʨ ʧʦʩʣʝ ʪʫʨʙʠʥʳ ʢʦʥ-
ʜʝʥʩʠʨʫʝʪʩʷ ʟʘ ʩʯʝʪ ʩʤʝʰʝʥʠʷ ʩ ʭʦʣʦʜʥʳʤ ʢʦʥʜʝʥʩʘʪʦʤ, ʧʨʠʰʝʜ-
ʰʠʤ ʠʟ ʛʨʘʜʠʨʥʠ, ʠ ʥʘʛʨʝʚʘʝʪ ʝʛʦ. ʂʦʣʠʯʝʩʪʚʦ ʢʦʥʜʝʥʩʘʪʘ Dʢ, ʨʘʚ-
ʥʦʝ ʨʘʩʭʦʜʫ ʩʚʝʞʝʛʦ ʧʘʨʘ, ʦʪʚʦʜʠʪʩʷ ʠʟ ʢʦʥʜʝʥʩʘʪʦʨʘ ʚ ʩʠʩʪʝʤʫ 
ʨʝʛʝʥʝʨʘʮʠʠ ʩʪʘʥʮʠʠ. ʆʩʪʘʣʴʥʘʷ (ʙʦʣʴʰʘʷ) ʯʘʩʪʴ ʢʦʥʜʝʥʩʘʪʘ, ʨʘʚ-
ʥʘʷ mDʢ (m - ʢʨʘʪʥʦʩʪʴ ʦʭʣʘʞʜʝʥʠʷ), ʮʠʨʢʫʣʷʮʠʦʥʥʳʤ ʥʘʩʦʩʦʤ ʧʦ-
ʜʘʝʪʩʷ ʚ ʛʨʘʜʠʨʥʶ ʜʣʷ ʦʭʣʘʞʜʝʥʠʷ. ʂʦʥʩʪʨʫʢʮʠʷ ʛʨʘʜʠʨʥʠ ʧʨʝʜ-
ʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʙʦʨ ʨʘʜʠʘʪʦʨʦʚ, ʠʟʥʫʪʨʠ ʦʤʳʚʘʝʤʳʭ ʚʦʜʦʡ, ʘ ʩʥʘ-
ʨʫʞʠ - ʚʦʟʜʫʭʦʤ. ɼʣʷ ʫʤʝʥʴʰʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʪʝʧʣʦʦʙʤʝʥʘ 
ʨʘʜʠʘʪʦʨʳ ʠʟʛʦʪʘʚʣʠʚʘʶʪ ʠʟ ʘʣʶʤʠʥʠʝʚʳʭ ʩʧʣʘʚʦʚ, ʠʤʝʶʱʠʭ 
ʙʦʣʴʰʦʡ ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ. ʇʨʝʠʤʫʱʝʩʪʚʘ ʪʘʢʠʭ 
ʛʨʘʜʠʨʝʥ - ʧʨʘʢʪʠʯʝʩʢʦʝ ʦʪʩʫʪʩʪʚʠʝ ʧʦʪʝʨʴ ʚʦʜʳ ʠ ʟʘʚʦʜʩʢʦʝ ʠʟʛʦ-
ʪʦʚʣʝʥʠʝ ʩʝʢʮʠʡ, ʦʙʣʝʛʯʘʶʱʝʝ ʠ ʫʩʢʦʨʷʶʱʝʝ ʠʭ ʤʦʥʪʘʞ. ɻʘʙʘʨʠʪʳ 
ʠ ʩʪʦʠʤʦʩʪʴ ʠʭ ʥʝ ʤʝʥʴʰʝ, ʯʝʤ ʦʙʳʯʥʳʭ, ʘ ʚʘʢʫʫʤ ʭʫʞʝ, ʧʦʵʪʦʤʫ 
ʦʥʠ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʝʝ ʚ ʙʝʟʚʦʜʥʳʭ ʨʘʡʦʥʘʭ, ʛʜʝ ʚʦʧʨʦʩʳ ʚʦʩʧʦʣʥʝ-
ʥʠʷ ʫʙʳʣʠ ʚʦʜʳ ʠʤʝʶʪ ʧʝʨʚʦʩʪʝʧʝʥʥʦʝ ʟʥʘʯʝʥʠʝ. ʕʢʩʧʣʫʘʪʘʮʠʷ 
ɹʠʣʠʙʠʥʩʢʦʡ ɸʊʕʎ ʧʦʣʥʦʩʪʴʶ ʵʪʦ ʧʦʜʪʚʝʨʜʠʣʘ. 

 
4.3. ʈʘʩʯʝʪ ʨʘʩʭʦʜʘ ʚʦʜʳ 

 
ɼʣʷ ʚʳʙʦʨʘ ʩʠʩʪʝʤʳ ʦʭʣʘʞʜʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʦʙʱʠʡ 

ʪʨʝʙʫʝʤʳʡ ʨʘʩʭʦʜ ʚʦʜʳ ʥʘ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪʩʷ 
ʩʫʤʤʠʨʦʚʘʥʠʝʤ ʨʘʩʭʦʜʦʚ ʧʦ ʪʫʨʙʠʥʘʤ, ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʪʘʙʣ. 1.1 ʠ 
1.2. ʈʘʩʭʦʜ ʚʦʜʳ ʥʘ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʧʨʷʤʦʪʦʯ-
ʥʳʭ ʩʠʩʪʝʤ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʠʣʠ ʩʠʩʪʝʤ ʩ ʚʦʜʦʭʨʘʥʠʣʠʱʝʤ-
ʦʭʣʘʜʠʪʝʣʝʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʤʥʦʞʝʥʠʝʤ ʦʙʱʝʛʦ ʨʘʩʭʦʜʘ ʥʘ ʢʦʵʬʬʠ-
ʮʠʝʥʪ, ʨʘʚʥʳʡ 1,1 ʜʣʷ ɸʕʉ ʠ ʂʕʉ ʩ ʵʥʝʨʛʦʙʣʦʢʘʤʠ 500–1200 ʄɺʪ ʠ 
1,05 – ʜʣʷ ʦʩʪʘʣʴʥʳʭ ʊʕʉ. ɼʣʷ ʩʠʩʪʝʤ ʩ ʛʨʘʜʠʨʥʷʤʠ ʧʦʚʳʰʘʶʱʠʡ 
ʢʦʵʬʬʠʮʠʝʥʪ ʥʝ ʧʨʠʤʝʥʷʝʪʩʷ, ʪʘʢ ʢʘʢ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘ-
ʥʠʝ ʦʭʣʘʞʜʘʝʪʩʷ ʟʘʤʢʥʫʪʳʤ ʢʦʥʪʫʨʦʤ. 

 
ʇʨʠʤʝʨ  4 .1 

 
ɼʣʷ ʂʕʉ ʩ ʚʦʩʝʤʴʶ ʪʫʨʙʠʥʘʤʠ ʧʦ 300 ʄɺʪ ʧʨʠ ʦʙʦʨʦʪʥʦʡ ʩʠ-

ʩʪʝʤʝ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʩ ʚʦʜʦʭʨʘʥʠʣʠʱʝʤ-ʦʭʣʘʜʠʪʝʣʝʤ ʨʘʩʯʝʪʥʳʡ 
ʨʘʩʭʦʜ ʚʦʜʳ 
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31,05 8 36000 302400 ʤ /ʯ.wQ = Ö Ö =  
 

ʇʨʠʤʝʨ  4 .2 
 
ɼʣʷ ʊʕʎ ʩ ʥʘʙʦʨʦʤ ʪʫʨʙʠʥ ʇʊ-80 + ʇʊ-135 + 3 · ʊ-110 ʧʨʠ ʦʙʦ-

ʨʦʪʥʦʡ ʩʠʩʪʝʤʝ ʩ ʛʨʘʜʠʨʥʷʤʠ ʨʘʩʯʝʪʥʳʡ ʨʘʩʭʦʜ ʚʦʜʳ ʩʦʩʪʘʚʠʪ 
 

38000 12400 3 16000 68400 ʤ /ʯ.wQ = + + Ö =  
 

4.4. ɺʳʙʦʨ ʧʣʦʱʘʜʠ ʚʦʜʦʭʨʘʥʠʣʠʱʘ-ʦʭʣʘʜʠʪʝʣʷ 
 
ʇʨʠ ʦʙʦʨʦʪʥʦʡ ʩʠʩʪʝʤʝ ʩ ʚʦʜʦʭʨʘʥʠʣʠʱʝʤ-ʦʭʣʘʜʠʪʝʣʝʤ ʥʘʜʦ 

ʧʦʜʦʙʨʘʪʴ ʧʣʦʱʘʜʴ ʟʝʨʢʘʣʘ ʚʦʜʦʭʨʘʥʠʣʠʱʘ. ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ 
ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʥʘʤʝʪʠʪʴ ʪʠʧ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʧʦ ʨʝʣʴʝʬʫ ʤʝʩʪʥʦ-
ʩʪʠ. ɽʩʣʠ ʥʘ ʤʝʩʪʥʦʩʪʠ ʠʤʝʝʪʩʷ ʜʦʣʠʥʘ ʨʝʢʠ, ʪʦ ʤʦʞʥʦ ʟʘʧʨʦʝʢʪʠ-
ʨʦʚʘʪʴ ʨʝʯʥʦʡ ʪʠʧ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʩ ʧʣʦʪʠʥʦʡ (ʩʤ. ʨʠʩ. ʇ4.3, ʘ, ʙ), 
ʝʩʣʠ ʦʟʝʨʦ – ʪʦ ʤʦʞʥʦ ʩʦʟʜʘʪʴ ʥʘʠʙʦʣʝʝ ʜʝʰʝʚʳʡ – ʦʟʝʨʥʳʡ ʪʠʧ 
ʚʦʜʦʭʨʘʥʠʣʠʱʘ. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʜʦʣʠʥ ʠ ʦʟʝʨ ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʨʘʠ-
ʚʘʪʴ ʥʘʣʠʚʥʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ (ʨʠʩ. ʇ4.3 ʚ), ʦʛʦʨʦʞʝʥʥʦʝ ʜʘʤʙʘʤʠ 
ʩ ʪʨʝʭ (ʥʘ ʢʦʩʦʛʦʨʝ) ʠʣʠ ʯʝʪʳʨʝʭ (ʥʘ ʨʘʚʥʠʥʝ) ʩʪʦʨʦʥ. ʕʪʦ ʩʘʤʦʝ 
ʜʦʨʦʛʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ. 
ʇʣʦʱʘʜʴ ʟʝʨʢʘʣʘ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʤʦʞʥʦ ʨʘʩʩʯʠʪʘʪʴ ʧʦ ʬʦʨʤʫʣʝ 
 

4
ʘʢʪ 24 10 , ʛʘ,wK Q W -W = Ö Ö Ö Ö  

 
ʛʜʝ Kʘʢʪ – ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʧʣʦʱʘʜʴ, ʥʝ ʚʭʦʜʷʱʫʶ ʚ ʘʢ-
ʪʠʚʥʫʶ ʟʦʥʫ ʟʝʨʢʘʣʘ; 

Qw – ʨʘʩʭʦʜ ʦʭʣʘʞʜʘʶʱʝʡ ʚʦʜʳ ʥʘ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ, ʤ3/ʯ; 
W – ʫʜʝʣʴʥʘʷ ʧʣʦʱʘʜʴ ʘʢʪʠʚʥʦʡ ʟʦʥʳ, ʤ2/(ʤ3/ʩʫʪ). 
ʋʜʝʣʴʥʫʶ ʧʣʦʱʘʜʴ ʘʢʪʠʚʥʦʡ ʟʦʥʳ W ʤʦʞʥʦ ʧʨʠʥʷʪʴ ʚ ʨʘʟʤʝʨʝ: 
- 2,5–3 ʤ2/(ʤ3/ʩʫʪ) – ʜʣʷ ʦʟʝʨʥʳʭ ʚʦʜʦʭʨʘʥʠʣʠʱ; 
- 2–2,5 ʤ2/(ʤ3/ʩʫʪ) – ʜʣʷ ʨʝʯʥʳʭ ʚʦʜʦʭʨʘʥʠʣʠʱ; 
- 1,5–2 ʤ2/(ʤ3/ʩʫʪ) – ʜʣʷ ʥʘʣʠʚʥʳʭ ʚʦʜʦʭʨʘʥʠʣʠʱ. 
ʄʝʥʴʰʠʝ ʟʥʘʯʝʥʠʷ ʩʣʝʜʫʝʪ ʧʨʠʥʠʤʘʪʴ ʜʣʷ ʥʝʙʦʣʴʰʠʭ ʵʣʝʢʪʨʦ-

ʩʪʘʥʮʠʡ. 
ʂʦʵʬʬʠʮʠʝʥʪ Kʘʢʪ ʤʦʞʥʦ ʧʨʠʥʷʪʴ: 
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- 1,25 – ʧʨʠ ʚʳʪʷʥʫʪʦʡ ʬʦʨʤʝ ʟʝʨʢʘʣʘ ʩ ʚʭʦʜʦʤ ʠ ʚʳʭʦʜʦʤ ʚʦ-
ʜʳ ʚ ʜʘʣʴʥʠʭ ʢʦʥʮʘʭ (ʧʨʠ ʩʦʦʪʥʦʰʝʥʠʠ ʩʪʦʨʦʥ ʚʦʜʦʭʨʘʥʠʣʠʱʘ 1 : 5 
ʠ ʙʦʣʝʝ), ʘ ʪʘʢʞʝ ʩʦ ʩʪʨʫʝʥʘʧʨʘʚʣʷʶʱʝʡ ʜʘʤʙʦʡ (ʩ ʩʦʦʪʥʦʰʝʥʠʝʤ 
ʩʪʦʨʦʥ 1 : 2–1 : 5); 
- 1,4 – ʧʨʠ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʙʝʟ ʩʪʨʫʝʥʘʧʨʘʚʣʷʶʱʝʡ ʜʘʤʙʳ (ʩ 

ʩʦʦʪʥʦʰʝʥʠʝʤ ʩʪʦʨʦʥ 1 : 2–1 : 5); 
- 1,35 – ʧʨʠ ʦʢʨʫʛʣʦʡ ʬʦʨʤʝ ʟʝʨʢʘʣʘ ʚʦʜʦʭʨʘʥʠʣʠʱʘ (ʩ ʩʦʦʪ-

ʥʦʰʝʥʠʝʤ ʩʪʦʨʦʥ 1 : 1–1 : 2) ʩʦ ʩʪʨʫʝʥʘʧʨʘʚʣʷʶʱʝʡ ʜʘʤʙʦʡ; 
- 1,7 – ʧʨʠ ʦʢʨʫʛʣʦʡ ʬʦʨʤʝ ʟʝʨʢʘʣʘ ʚʦʜʦʭʨʘʥʠʣʠʱʘ (ʩ ʩʦʦʪʥʦ-

ʰʝʥʠʝʤ ʩʪʦʨʦʥ 1 : 1–1 : 2) ʙʝʟ ʩʪʨʫʝʥʘʧʨʘʚʣʷʶʱʝʡ ʜʘʤʙʳ, ʘ ʪʘʢʞʝ 
ʧʨʠ ʟʝʨʢʘʣʝ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʚʳʪʷʥʫʪʦʡ ʬʦʨʤʳ ʩ ʪʫʧʠʢʦʚʦʡ ʟʦʥʦʡ. 
ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʣʝʜʫʝʪ ʩʨʘʚʥʠʪʴ ʩ ʦʙʦʙʱʝʥʥʳʤʠ ʧʦʢʘʟʘʪʝ-

ʣʷʤʠ: 
- ʥʘ 1 ʢɺʪ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʤʦʱʥʦʩʪʠ ʪʨʝʙʫʝʪʩʷ 5–6 ʤ2 ʘʢʪʠʚʥʦʡ 

ʧʣʦʱʘʜʠ ʚʦʜʦʭʨʘʥʠʣʠʱʘ; 
- 1 ʤ3/ʯ ʨʘʩʭʦʜʘ ʦʭʣʘʞʜʘʶʱʝʡ ʚʦʜʳ ʧʨʠʭʦʜʠʪʩʷ ʘʢʪʠʚʥʘʷ ʧʣʦ-

ʱʘʜʴ ʧʨʫʜʘ, ʨʘʚʥʘʷ 25–30 ʤ2. 
ɻʣʫʙʠʥʘ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʜʣʷ ʠʩʢʣʶʯʝʥʠʷ ʝʛʦ ʟʘʨʘʩʪʘʥʠʷ ʚʦʜʦ-

ʨʦʩʣʷʤʠ ʠ ʫʤʝʥʴʰʝʥʠʷ ʧʨʦʛʨʝʚʘ ʚʦʜʳ ʣʝʪʦʤ, ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ ʤʝʥʝʝ 
3,5 ʤ ʥʘ 80%-ʡ ʧʣʦʱʘʜʠ ʟʦʥʳ ʨʝʮʠʨʢʫʣʷʮʠʠ ʚʦʜʦʭʨʘʥʠʣʠʱʘ. 

 
ʇʨʠʤʝʨ  4 .3 

 
ɼʣʷ ʂʕʉ ʩ ʨʘʩʭʦʜʦʤ ʚʦʜʳ 302400 ʤ3/ʯ ʧʨʠ ʫʩʪʨʦʡʩʪʚʝ ʩʪʨʫʝʥʘ-

ʧʨʘʚʣʷʶʱʝʡ ʜʘʤʙʳ ʥʘ ʨʝʯʥʦʤ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʧʣʦʱʘʜʴ ʟʝʨʢʘʣʘ 
 

224
1,25 302400 2,5 2268 ʛʘ ʠʣʠ 22,68 ʢʤ .

10000
W = Ö Ö Ö =  

 
ɽʩʣʠ ʧʨʠ ʢʦʤʧʦʥʦʚʢʝ ʩʠʪʫʘʮʠʦʥʥʦʛʦ ʧʣʘʥʘ ʧʣʦʱʘʜʴ ʟʝʨʢʘʣʘ ʚʦ-

ʜʦʭʨʘʥʠʣʠʱʘ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ ʦʧʨʝʜʝʣʷʝʤʦʡ ʨʘʩʯʝʪʦʤ, ʜʦʧʫʩ-
ʢʘʝʪʩʷ ʫʩʪʘʥʦʚʢʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʦʭʣʘʜʠʪʝʣʝʡ-ʛʨʘʜʠʨʝʥ. ɺ ʵʪʦʤ 
ʩʣʫʯʘʝ ʨʘʩʭʦʜ ʚʦʜʳ ʥʘ ʛʨʘʜʠʨʥʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 
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ʛʜʝ Qw – ʦʙʱʠʡ ʪʨʝʙʫʝʤʳʡ ʨʘʩʭʦʜ ʦʭʣʘʞʜʘʶʱʝʡ ʚʦʜʳ ʥʘ ʵʣʝʢʪʨʦ-
ʩʪʘʥʮʠʠ, ʤ3/ʯ; 
ɋʚ – ʬʘʢʪʠʯʝʩʢʘʷ ʧʣʦʱʘʜʴ ʚʦʜʦʭʨʘʥʠʣʠʱʘ (ʦʟʝʨʘ), ʛʘ. 
ʋʜʝʣʴʥʘʷ ʧʣʦʱʘʜʴ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʤʦʞʝʪ ʙʳʪʴ ʩʥʠʞʝʥʘ ʥʘ  

20–30 %. 
 

4.5. ɺʳʙʦʨ ʛʨʘʜʠʨʝʥ 
 
ʇʦʜʦʙʨʘʪʴ ʢʦʣʠʯʝʩʪʚʦ ʛʨʘʜʠʨʝʥ ʤʦʞʥʦ ʧʦ ʪʘʙʣʠʮʝ. 
 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʘʰʝʥʥʳʭ ʛʨʘʜʠʨʝʥ 
 

ʇʣʦʱʘʜʴ 
ʦʨʦʰʝʥʠʷ, ʤ2 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 
(min–max), ʪʳʩ. ʤ3/ʯ 

ɼʠʘʤʝʪʨ 
ʦʩʥʦʚʘʥʠʷ, ʤ 

ɺʳʩʦʪʘ, ʤ 

1100 9–12 44,9 52,2 
1600 13–17,5 51,7 64 
2300 19–25 61,6 74,4 
3200 25–35 72,4 86,1 
5300 50–60 89 120 
6900 60–79 105,2 130 
9200 80–100 126,5 150 

17000 160–180 164 180 
 
ʆʙʱʠʡ ʪʨʝʙʫʝʤʳʡ ʨʘʩʭʦʜ ʚʦʜʳ ʥʘ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʜʦʣʞʝʥ ʥʘʭʦ-

ʜʠʪʴʩʷ ʚ ʧʨʝʜʝʣʘʭ ʛʨʘʥʠʮ, ʦʧʨʝʜʝʣʷʝʤʳʭ ʢʘʢ ʩʫʤʤʘ ʤʠʥʠʤʘʣʴʥʳʭ ʠ 
ʤʘʢʩʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʛʨʘʜʠʨʝʥ. ʅʘ ʊʕʉ  
ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʥʝ ʤʝʥʝʝ ʜʚʫʭ ʛʨʘʜʠʨʝʥ. ʇʨʠ ʩʤʝʰʘʥʥʳʭ ʩʠʩʪʝʤʘʭ 
ʜʦʧʫʩʢʘʝʪʩʷ ʦʜʥʘ ʛʨʘʜʠʨʥʷ. 

 
 

ʇʨʠʤʝʨ  4 .4 
 
ɼʣʷ ʊʕʎ ʩ ʨʘʩʭʦʜʦʤ ʚʦʜʳ 68400 ʤ3/ʯ (ʩʤ. ʧʨʠʤʝʨ 4.2) ʤʦʞʥʦ 

ʨʘʩʩʤʦʪʨʝʪʴ ʥʝʩʢʦʣʴʢʦ ʚʘʨʠʘʥʪʦʚ ʛʨʘʜʠʨʝʥ: 
- ʰʝʩʪʴ ʛʨʘʜʠʨʝʥ ʧʦ 1100 ʤ2 (ʨʘʩʭʦʜ ʚʦʜʳ 54–72 ʪʳʩ. ʤ3/ʯ); 
- ʯʝʪʳʨʝ ʛʨʘʜʠʨʥʠ ʧʦ 1600 ʤ2 (ʨʘʩʭʦʜ ʚʦʜʳ 52–70 ʪʳʩ. ʤ3/ʯ); 
- ʪʨʠ ʛʨʘʜʠʨʥʠ ʧʦ 2300 ʤ2 (ʨʘʩʭʦʜ ʚʦʜʳ 57–77 ʪʳʩ. ʤ3/ʯ); 
- ʜʚʝ ʛʨʘʜʠʨʥʠ ʧʦ 3200 ʤ2 (ʨʘʩʭʦʜ ʚʦʜʳ 50–70 ʪʳʩ. ʤ3/ʯ). 
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ɼʣʷ ʫʜʦʙʩʪʚʘ ʧʦʵʪʘʧʥʦʛʦ ʚʚʦʜʘ ʪʫʨʙʠʥ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ, ʠʩʭʦʜʷ 
ʠʟ ʙʣʠʟʦʩʪʠ ʚʝʣʠʯʠʥ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʛʨʘʜʠʨʝʥ ʠ ʝʜʠʥʠʯʥʦʛʦ 
ʨʘʩʭʦʜʘ ʪʫʨʙʠʥ, ʚʳʙʠʨʘʝʤ ʚʘʨʠʘʥʪ ʩ ʯʝʪʳʨʴʤʷ ʛʨʘʜʠʨʥʷʤʠ ʧʦ 1600 ʤ2. 

 
4.6. ʇʨʷʤʦʪʦʯʥʦʝ ʚʦʜʦʩʥʘʙʞʝʥʠʝ 

 
ʇʨʠ ʧʨʷʤʦʪʦʯʥʦʤ ʚʦʜʦʩʥʘʙʞʝʥʠʠ ʩʣʝʜʫʝʪ ʦʨʠʝʥʪʠʨʦʚʦʯʥʦ 

ʦʧʨʝʜʝʣʠʪʴ ʨʘʩʭʦʜ ʚʦʜʳ ʚ ʨʝʢʝ ʧʦ ʬʦʨʤʫʣʝ 
 

3
ʨ ʨ ʨ p3600 , ʤ /ʯ,Q b h V= Ö Ö Ö  

 
ʛʜʝ bp ʠ hp – ʰʠʨʠʥʘ ʠ ʩʨʝʜʥʷʷ ʛʣʫʙʠʥʘ ʨʝʢʠ, ʤ; 

Vʨ – ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʪʝʯʝʥʠʷ, ʤ/ʩ. 
ʈʘʩʭʦʜ ʚʦʜʳ, ʟʘʙʠʨʘʝʤʦʡ ʥʘ ʦʭʣʘʞʜʝʥʠʝ, ʥʝ ʜʦʣʞʝʥ ʧʨʝʚʳʰʘʪʴ 

25 % ʤʠʥʠʤʘʣʴʥʦʛʦ ʨʘʩʭʦʜʘ ʨʝʢʠ. ʇʨʠ ʥʝʚʳʧʦʣʥʝʥʠʠ ʵʪʦʛʦ ʫʩʣʦʚʠʷ 
ʩʣʝʜʫʝʪ ʫʩʪʘʥʦʚʠʪʴ ʙʘʰʝʥʥʳʝ ʛʨʘʜʠʨʥʠ ʜʣʷ ʦʭʣʘʞʜʝʥʠʷ ʨʘʩʭʦʜʘ 
ʚʦʜʳ, ʨʘʚʥʦʛʦ 

 
 ʛ ʨ0,25 .wQ Q Q= - Ö  (4.4) 

 
ɺʦʟʤʦʞʥʘ ʫʩʪʘʥʦʚʢʘ ʦʜʥʦʡ ʛʨʘʜʠʨʥʠ. 
ʅʘʧʨʠʤʝʨ, ʧʨʠ ʰʠʨʠʥʝ ʨʝʢʠ 110 ʤ, ʩʨʝʜʥʝʡ ʛʣʫʙʠʥʝ 5 ʤ ʠ ʩʢʦʨʦ-

ʩʪʠ ʪʝʯʝʥʠʷ 0,5 ʤ/ʩ ʨʘʩʭʦʜ ʚʦʜʳ ʙʫʜʝʪ 
 

3600·110·5·0,5 = 990000 ʤ3/ʯ. 
 
ɼʣʷ ʂʕʉ ʩ ʨʘʩʭʦʜʦʤ ʚʦʜʳ 302400 ʤ3/ʯ ʟʘʙʦʨ ʚʦʜʳ ʥʘ ʪʝʭʥʠʯʝ-

ʩʢʦʝ ʚʦʜʦʩʥʘʙʞʝʥʠʝ ʩʣʠʰʢʦʤ ʚʝʣʠʢ. ʉʣʝʜʫʝʪ ʧʨʠʥʷʪʴ ʛʨʘʜʠʨʥʠ ʩ 
ʨʘʩʭʦʜʦʤ 

 
Qʛ = 302400 – 0,25 · 990000 = 54900 ʤ3/ʯ. 

 
ʇʨʠʥʠʤʘʝʤ ʦʜʥʫ ʛʨʘʜʠʨʥʶ ʩ ʧʣʦʱʘʜʴʶ ʦʨʦʰʝʥʠʷ 5300 ʤ2. 
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5. ɿʆʃʆʆʊɺɸʃ 
 

5.1. ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ 
 
ʇʨʠ ʩʞʠʛʘʥʠʠ ʪʚʝʨʜʦʛʦ ʪʦʧʣʠʚʘ ʦʙʨʘʟʫʶʪʩʷ ʦʯʘʛʦʚʳʝ ʦʩʪʘʪʢʠ – 

ʟʦʣʘ ʠ ʰʣʘʢ, ʢʦʪʦʨʳʝ ʦʙʲʝʜʠʥʷʶʪ ʦʙʱʠʤ ʪʝʨʤʠʥʦʤ ʟʦʣʦʰʣʘʢʦʚʳʝ 
ʤʘʪʝʨʠʘʣʳ. 
ɿʦʣʘ – ʵʪʦ ʧʦʨʦʰʢʦʦʙʨʘʟʥʳʡ ʦʩʪʘʪʦʢ ʪʦʧʣʠʚʘ. ʈʘʟʣʠʯʘʶʪ ʣʝʪʫ-

ʯʫʶ ʟʦʣʫ, ʫʥʦʩʠʤʫʶ ʜʳʤʦʚʳʤʠ ʛʘʟʘʤʠ, ʠ ʧʨʦʚʘʣ, ʚʳʧʘʜʘʶʱʠʡ ʚ 
ʭʦʣʦʜʥʫʶ ʚʦʨʦʥʢʫ ʪʦʧʢʠ.  
ʐʣʘʢ – ʩʧʝʢʰʘʷʩʷ ʠʣʠ ʨʘʩʧʣʘʚʣʝʥʥʘʷ ʤʠʥʝʨʘʣʴʥʘʷ ʤʘʩʩʘ. ʈʘʟʣʠ-

ʯʘʶʪ ʪʚʝʨʜʳʡ (ʩʫʭʦʡ) ʰʣʘʢ, ʫʜʘʣʝʥʥʳʡ ʠʟ ʪʦʧʢʠ ʚ ʪʚʝʨʜʦʤ ʩʦʩʪʦʷ-
ʥʠʠ, ʠ ʞʠʜʢʠʡ (ʨʘʩʧʣʘʚʣʝʥʥʳʡ), ʫʜʘʣʝʥʥʳʡ ʚ ʞʠʜʢʦʤ ʩʦʩʪʦʷʥʠʠ ʠ 
ʪʚʝʨʜʝʶʱʠʡ ʧʦʩʣʝ ʦʭʣʘʞʜʝʥʠʷ ʚ ʰʣʘʢʦʚʦʡ ʚʘʥʥʝ. 
ʈʘʟʣʠʯʘʶʪ ʥʝʩʢʦʣʴʢʦ ʩʧʦʩʦʙʦʚ ʫʜʘʣʝʥʠʷ ʟʦʣʳ ʠ ʰʣʘʢʘ: ʧʥʝʚʤʘ-

ʪʠʯʝʩʢʠʡ, ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ, ʧʥʝʚʤʦʛʠʜʨʘʚʣʠʯʝʩʢʠʡ, ʤʝʭʘʥʦʛʠʜʨʘʚ-
ʣʠʯʝʩʢʠʡ ʠ ʩʧʦʩʦʙ ʩʫʭʦʛʦ ʫʜʘʣʝʥʠʷ. ʅʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 
ʧʦʣʫʯʠʣʘ ʩʭʝʤʘ ʩʦʚʤʝʩʪʥʦʛʦ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʫʜʘʣʝʥʠʷ ʩ ʧʦʤʦʱʴʶ 
ʙʘʛʝʨʥʳʭ ʥʘʩʦʩʦʚ (ʨʠʩ. ʇ5.2). ʐʣʘʢ ʚʳʧʘʜʘʝʪ ʚ ʰʣʘʢʦʫʜʘʣʷʶʱʝʝ 
ʫʩʪʨʦʡʩʪʚʦ (ʨʠʩ. ʇ5.1), ʦʪʢʫʜʘ ʩʙʨʘʩʳʚʘʝʪʩʷ ʚ ʞʝʣʝʟʦʙʝʪʦʥʥʳʝ ʩʘ-
ʤʦʪʝʯʥʳʝ ʰʣʘʢʦʚʳʝ ʢʘʥʘʣʳ ʩ ʫʢʣʦʥʦʤ ʥʝ ʤʝʥʝʝ 2 % ʚ ʧʦʣʫ ʢʦʪʝʣʴ-
ʥʦʛʦ ʦʪʜʝʣʝʥʠʷ, ʧʦ ʢʦʪʦʨʳʤ ʛʠʜʨʦʩʤʝʩʴ ʧʦʧʘʜʘʝʪ ʚ ʧʨʠʷʤʦʢ ʙʘʛʝʨ-
ʥʳʭ ʥʘʩʦʩʦʚ. ʉʶʜʘ ʞʝ ʧʦ ʟʦʣʴʥʳʤ ʢʘʥʘʣʘʤ ʩʘʤʦʪʝʢʦʤ ʧʦʩʪʫʧʘʝʪ 
ʟʦʣʘ ʦʪ ʘʧʧʘʨʘʪʦʚ ʦʯʠʩʪʢʠ ʟʦʣʦʫʣʦʚʠʪʝʣʝʡ. ɼʘʣʝʝ ʧʫʣʴʧʘ (ʩʤʝʩʴ 
ʟʦʣʳ, ʰʣʘʢʘ ʠ ʚʦʜʳ) ʧʦ ʥʘʧʦʨʥʳʤ ʪʨʫʙʦʧʨʦʚʦʜʘʤ (ʧʫʣʴʧʦʧʨʦʚʦ-
ʜʘʤ) ʧʝʨʝʢʘʯʠʚʘʝʪʩʷ ʙʘʛʝʨʥʳʤʠ ʥʘʩʦʩʘʤʠ ʚ ʟʦʣʦʦʪʚʘʣ. ɿʦʣʦʦʪʚʘʣʳ – 
ʤʝʩʪʘ ʩʢʣʘʜʠʨʦʚʘʥʠʷ ʟʦʣʦʰʣʘʢʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ - ʨʘʟʣʠʯʘʶʪʩʷ ʩʧʦʩʦ-
ʙʦʤ ʥʘʤʳʚʘ, ʧʨʦʢʣʘʜʢʦʡ ʨʘʟʚʦʜʷʱʠʭ ʧʫʣʴʧʦʧʨʦʚʦʜʦʚ, ʫʩʪʨʦʡʩʪʚʦʤ 
ʦʛʨʘʞʜʘʶʱʠʭ ʜʘʤʙ, ʩʭʝʤʦʡ ʦʪʚʦʜʘ ʚʦʜʳ (ʨʠʩ. ʇ5.3). ʋʩʪʨʘʠʚʘʶʪ ʟʦ-
ʣʦʦʪʚʘʣʳ ʥʘ ʨʘʚʥʠʥʘʭ, ʚ ʧʦʡʤʘʭ ʨʝʢ, ʚ ʦʚʨʘʛʘʭ (ʨʠʩ. ʇ5.4), ʠʥʦʛʜʘ ʩ 
ʦʪʩʪʦʡʥʳʤ ʧʨʫʜʦʤ, ʦʩʥʦʚʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʛʦ – ʦʙʝʩʧʝʯʠʪʴ 
ʦʩʘʞʜʝʥʠʝ ʤʝʣʢʠʭ ʯʘʩʪʠʮ ʟʦʣʳ, ʚʳʟʳʚʘʶʱʠʭ ʠʩʪʠʨʘʥʠʝ ʪʨʫʙʦʧʨʦ-
ʚʦʜʦʚ ʠ ʥʘʩʦʩʦʚ, ʘ ʪʘʢʞʝ ʦʙʨʘʟʦʚʘʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ ʚ 
ʪʨʫʙʘʭ. ʆʩʚʝʪʣʝʥʥʘʷ ʚʦʜʘ ʥʘʩʦʩʘʤʠ ʧʝʨʝʢʘʯʠʚʘʝʪʩʷ ʚ ʦʪʩʪʦʡʥʳʡ 
ʙʘʩʩʝʡʥ, ʘ ʟʘʪʝʤ ʦʧʷʪʴ ʧʦʜʘʝʪʩʷ ʚ ʰʣʘʢʦʫʜʘʣʷʶʱʫʶ ʩʠʩʪʝʤʫ. ɿʦʣʘ 
ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ. 
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5.2. ʈʘʩʯʝʪ ʝʤʢʦʩʪʠ ʟʦʜʦʦʪʚʘʣʘ 
 
ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʟʦʣʦʰʣʘʢʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʧʦʩʪʫʧʘʶʱʝʛʦ ʚ 

ʦʪʚʘʣ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 
 

 ʤʥ ʥ
ʟʰ ,ʪ/ʯ,

100 3268

q QA
Q B

Öå õ= +æ ö
ç ÷

 

 
ʛʜʝ ɺ - ʨʘʩʭʦʜ ʫʛʣʷ ʪ/ʯ (ʧʦ ʬʦʨʤʫʣʘʤ (3.2), (3.3)); 
ɸ – ʟʦʣʴʥʦʩʪʴ ʫʛʣʷ, % (ʩʤ. ʪʘʙʣ. 3.2); 
Qʥ – ʪʝʧʣʦʪʘ ʩʛʦʨʘʥʠʷ ʫʛʣʷ, ɻɼʞ/ʪ (ʩʤ. ʪʘʙʣ. 3.2); 
qʤʥ – ʧʦʪʝʨʠ ʩ ʤʝʭʘʥʠʯʝʩʢʠʤ ʥʝʜʦʞʦʛʦʤ, ʧʨʠʥʠʤʘʝʤʳʝ ʜʣʷ ʫʛʣʷ 

ɸʐ ʨʘʚʥʳʤʠ 4 %, ʧʨʦʯʠʭ ʢʘʤʝʥʥʳʭ ʫʛʣʝʡ – 1–1,5 %, ʙʫʨʳʭ ʫʛʣʝʡ ʠ 
ʩʣʘʥʮʝʚ – 0,5–1 % (ʤʝʥʴʰʠʝ ʟʥʘʯʝʥʠʷ – ʜʣʷ ʤʘʣʦʟʦʣʴʥʳʭ ʪʦʧʣʠʚ). 
ɽʤʢʦʩʪʴ ʟʦʣʦʰʣʘʢʦʦʪʚʘʣʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 
 

ʟʰ ʟʰ ʵ
ʟʰʦ

ʟʘʧ ʟʰ

,
ɟ

Q n T
V

K

Ö Ö
=

Ö
 

 
ʛʜʝ nʟʰ – ʯʠʩʣʦ ʣʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʪʚʘʣʘ; ʧʨʠʥʷʪʴ ʧʷʪʴ ʣʝʪ ʠ ʧʨʝʜʫ-
ʩʤʦʪʨʝʪʴ ʧʣʦʱʘʜʠ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʟʦʣʦʦʪʚʘʣʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ 
ʨʘʙʦʪʫ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʚ ʪʝʯʝʥʠʝ 25 ʣʝʪ; 
ʊʵ – ʯʠʩʣʦ ʯʘʩʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʤʦʱʥʦʩʪʠ, ʯ/ʛʦʜ; 
Kʟʘʧ – ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʧʦʣʥʝʥʠʷ ʟʦʣʦʦʪʚʘʣʘ, ʧʨʠʥʠʤʘʝʤʳʡ ʜʣʷ 

ʤʘʣʳʭ ʟʦʣʦʦʪʚʘʣʦʚ 0,8, ʜʣʷ ʙʦʣʴʰʠʭ (ʙʦʣʝʝ 5 ʤʣʥ ʪ) – 0,9; 
ɟʟʰ – ʧʣʦʪʥʦʩʪʴ ʟʦʣʦʰʣʘʢʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʜʣʷ ʜʦʥʝʮʢʠʭ ʫʛʣʝʡ 

ʧʨʠʥʠʤʘʝʤʘʷ 1,4 ʪ/ʤ3, ʜʣʷ ʥʘʟʘʨʦʚʩʢʠʭ – 1,3 ʪ/ʤ3, ʜʣʷ ʧʨʦʯʠʭ ʫʛʣʝʡ – 
1,7 ʪ/ʤ3. 
ʏʠʩʣʦ ʯʘʩʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʤʦʱʥʦʩʪʠ ʤʦʞʥʦ 

ʧʨʠʥʠʤʘʪʴ ʜʣʷ ʂʕʉ ʠ ʊʕʎ 6500 ʯ/ʛʦʜ, ʜʣʷ ʧʠʢʦʚʳʭ ʚʦʜʦʛʨʝʡʥʳʭ 
ʢʦʪʣʦʚ ʥʘ ʪʚʝʨʜʦʤ ʪʦʧʣʠʚʝ – 1500 ʯ/ʛʦʜ. ɺ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ ʝʤ-
ʢʦʩʪʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʪʜʝʣʴʥʦ ʜʣʷ ʧʠʢʦʚʳʭ ʠ ʚʦʜʦʛʨʝʡʥʳʭ ʢʦʪʣʦʚ, ʘ 
ʟʘʪʝʤ ʩʫʤʤʠʨʫʝʪʩʷ. 
ʇʣʦʱʘʜʴ ʟʦʣʦʦʪʚʘʣʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʝʣʝʥʠʝʤ ʝʛʦ ʦʙʲʝʤʘ ʥʘ ʩʨʝʜ-

ʥʶʶ ʛʣʫʙʠʥʫ, ʢʦʪʦʨʘʷ ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʦʡ 10–50 ʤ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ 
ʦʪ ʚʳʩʦʪʳ ʟʦʣʦʦʪʚʘʣʳ ʜʝʣʷʪʩʷ ʥʘ ʢʣʘʩʩʳ: I ʢʣʘʩʩ – ʙʦʣʝʝ  
50 ʤ, II ʢʣʘʩʩ – 50–25 ʤ, III ʢʣʘʩʩ – 25–15 ʤ, IV ʢʣʘʩʩ – ʤʝʥʝʝ 15 ʤ.  
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ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʚʳʩʦʪʳ ʫʤʝʥʴʰʘʝʪʩʷ ʨʘʟʤʝʨ ʦʪʯʫʞʜʘʝʤʦʡ ʪʝʨʨʠʪʦ-
ʨʠʠ, ʥʦ ʚʦʟʨʘʩʪʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʘʚʘʨʠʠ ʟʦʣʦʦʪʚʘʣʘ ʚʩʣʝʜʩʪʚʠʝ ʧʨʦ-
ʨʳʚʘ ʦʙʚʘʣʦʚʘʥʠʷ ʠʣʠ ʜʘʤʙʳ. 

 
ʇʨʠʤʝʨ  

 
ʅʘ ʂʕʉ ʩ ʚʦʩʝʤʴʶ ʢʦʪʣʘʤʠ ʊʇʇ-210ɸ ʚ 1 ʯ ʩʞʠʛʘʝʪʩʷ 1111,2 ʪ 

ʫʛʣʷ ɸʐ ʟʦʣʴʥʦʩʪʴʶ 27,5 %. ʏʘʩʦʚʦʝ ʧʦʩʪʫʧʣʝʥʠʝ ʟʦʣʦʰʣʘʢʦʚ 
 

ʟʰ
27,5 20,89

1111,2 4 305,58 28,41 334 ʪ/ʯ.
100 3268

Q
å õ= Ö + Ö = + =æ ö
ç ÷

 

 
ɽʤʢʦʩʪʴ ʟʦʣʦʦʪʚʘʣʘ (ʧʝʨʚʘʷ ʦʯʝʨʝʜʴ, ʧʷʪʴ ʣʝʪ ʨʘʙʦʪʳ ʂʕʉ)  

ʩʦʩʪʘʚʠʪ 
 

3
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335 5 6500
9149160 ʤ .
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ʇʣʦʱʘʜʴ ʟʦʣʦʦʪʚʘʣʘ ʧʨʠ ʝʛʦ ʩʨʝʜʥʝʡ ʛʣʫʙʠʥʝ 30 ʤ ʩʦʩʪʘʚʠʪ 

 

2
ʟʰʦ

9149160
304972 ʤ ʠʣʠ 30,5 ʛʘ.

30
F = =  

 
 

6. ʕʃɽʂʊʈʀʏɽʉʂʀɽ ʈɸʉʇʈɽɼɽʃʀʊɽʃʔʅʓɽ 
ʋʉʊʈʆʁʉʊɺɸ 

 
6.1. ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ 

 
ʈʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ (ʈʋ) ʥʘʟʳʚʘʝʪʩʷ ʩʦʦʨʫʞʝʥʠʝ 

ʜʣʷ ʧʨʠʝʤʘ ʦʪ ʛʝʥʝʨʘʪʦʨʦʚ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʝʞʜʫ ʧʦʪʨʝʙʠʪʝʣʷʤʠ 
ʧʦ ʚʦʟʜʫʰʥʳʤ ʠʣʠ ʢʘʙʝʣʴʥʳʤ ʣʠʥʠʷʤ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ. 
ɺʦʟʜʫʰʥʦʡ ʣʠʥʠʝʡ (ʜʘʣʝʝ - ɺʃ) ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ ʥʘʟʳʚʘʶʪ ʫʩʪ-

ʨʦʡʩʪʚʦ ʜʣʷ ʧʝʨʝʜʘʯʠ ʠʣʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʧʦ 
ʧʨʦʚʦʜʘʤ, ʥʘʭʦʜʷʱʠʤʩʷ ʥʘ ʦʪʢʨʳʪʦʤ ʚʦʟʜʫʭʝ ʠ ʧʨʠʢʨʝʧʣʝʥʥʳʤ ʧʨʠ 
ʧʦʤʦʱʠ ʪʨʘʚʝʨʩ (ʢʨʦʥʰʪʝʡʥʦʚ), ʠʟʦʣʷʪʦʨʦʚ ʠ ʘʨʤʘʪʫʨʳ ʢ ʦʧʦʨʘʤ 
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ʠʣʠ ʠʥʞʝʥʝʨʥʳʤ ʩʦʦʨʫʞʝʥʠʷʤ (ʤʦʩʪʘʤ, ʧʫʪʝʧʨʦʚʦʜʘʤ). ʇʦ ʨʦʜʫ 
ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ ɺʃ ʤʦʛʫʪ ʙʳʪʴ ʧʦʩʪʦʷʥʥʦʛʦ ʠ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ. 
ʅɸ ʂʕʉ ʠ ɸʕʉ ʩʦʦʨʫʞʘʶʪ ʦʪʢʨʳʪʳʝ ʈʋ (ʆʈʋ), ʨʘʩʧʦʣʘʛʘʝʤʳʝ 

ʥʘ ʦʜʥʦʡ ʧʣʦʱʘʜʢʝ. 
ʅʘ ʊʕʎ ʥʝʙʦʣʴʰʦʡ ʤʦʱʥʦʩʪʠ (ʜʦ 600 ʄɺʪ) ʈʋ ʦʙʳʯʥʦ ʨʘʟʤʝ-

ʱʘʝʪʩʷ ʚ ʛʣʘʚʥʦʤ ʢʦʨʧʫʩʝ ʠʣʠ ʦʪʜʝʣʴʥʦʤ ʟʘʢʨʳʪʦʤ ʟʜʘʥʠʠ (ɿʈʋ), 
ʦʪʢʫʜʘ, ʯʘʱʝ ʚʩʝʛʦ ʧʦ ʢʘʙʝʣʴʥʦʡ ʩʝʪʠ, ʵʣʝʢʪʨʦʵʥʝʨʛʠʷ ʥʘʧʨʘʚʣʷʝʪʩʷ 
ʙʣʠʞʘʡʰʠʤ ʧʦʪʨʝʙʠʪʝʣʷʤ ʩ ʥʘʧʨʷʞʝʥʠʝʤ 6, 10 ʠʣʠ 35 ʢɺ. ʀʥʦʛʜʘ 
ʩʦʦʨʫʞʘʶʪ ɿʈʋ ʥʘ 110 ʠ 220 ʢɺ. ɿʈʋ – ʵʪʦ ʦʜʥʦ-, ʜʚʫʭʵʪʘʞʥʦʝ ʟʜʘ-
ʥʠʝ ʧʨʦʣʝʪʦʤ 12–18 ʤ, ʜʣʠʥʘ ʢʦʪʦʨʦʛʦ ʟʘʚʠʩʠʪ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʛʝʥʝ-
ʨʘʪʦʨʦʚ, ʦʪʭʦʜʷʱʠʭ ʣʠʥʠʡ, ʥʘʧʨʷʞʝʥʠʷ, ʩʭʝʤʳ ʠ ʜʨ. (ʦʙʳʯʥʦ  
110, 220 ʢɺ). 
ʅʘ ʊʕʎ ʙʦʣʴʰʦʡ ʤʦʱʥʦʩʪʠ ʧʦʤʠʤʦ ɿʈʋ ʩʦʦʨʫʞʘʝʪʩʷ ʆʈʋ 110 

ʠʣʠ 220 ʢɺ, ʥʘ ʢʦʪʦʨʦʝ ʚʳʜʘʶʪ ʤʦʱʥʦʩʪʴ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʝ ʛʝʥʝ-
ʨʘʪʦʨʳ (174 ʄɺʪ ʠ ʙʦʣʝʝ). 
ʇʣʦʱʘʜʴ ʆʈʋ ʟʘʚʠʩʠʪ ʦʪ ʥʘʧʨʷʞʝʥʠʷ, ʢʦʣʠʯʝʩʪʚʘ ʛʝʥʝʨʘʪʦʨʦʚ ʠ 

ʦʪʭʦʜʷʱʠʭ ʃʕʇ, ʧʨʠʥʷʪʦʡ ʛʣʘʚʥʦʡ ʩʭʝʤʳ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝ-
ʥʠʡ ʠ ʜʨ. 
ʂʦʣʠʯʝʩʪʚʦ ʃʕʇ, ʦʪʭʦʜʷʱʠʭ ʦʪ ʆʈʋ, ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʷʪʴ, 

ʩʯʠʪʘʷ, ʯʪʦ ʚʩʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʷ ʧʝʨʝʜʘʝʪʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʝ, ʙʣʠʟʢʦʝ ʢ 
ʤʘʢʩʠʤʘʣʴʥʦʤʫ (ʪʘʙʣ. 6.1). 

 
ʊʘʙʣʠʮʘ 6.1 

 
ʆʧʪʠʤʘʣʴʥʳʝ ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʥʘʧʨʷʞʝʥʠʝʤ ʃʕʇ, 
ʧʝʨʝʜʘʚʘʝʤʦʡ ʤʦʱʥʦʩʪʴʶ ʠ ʜʘʣʴʥʦʩʪʴʶ ʧʝʨʝʜʘʯʠ 

 
ʅʘʧʨʷʞʝʥʠʝ, ʢɺ ʄʦʱʥʦʩʪʴ ʥʘ ʦʜʥʫ 

ʃʕʇ, ʄɺʪ 
ʅʘʠʙʦʣʴʰʝʝ 
ʨʘʩʩʪʦʷʥʠʝ, ʢʤ 

6–10 3–5 15–10 
35 10–20 60–50 
110 25–50 150–50 
220 100–200 200–150 
330 300–400 300–200 
500 700–900 1200–800 
750 1800–2200 2000–1200 

 
ʇʨʠʤʝʯʘʥʠʝ . ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʧʝʨʝʜʘʚʘʝʤʦʡ ʤʦʱʥʦʩʪʠ ʦʧʪʠʤʘʣʴʥʦʝ 

ʨʘʩʩʪʦʷʥʠʝ ʧʝʨʝʜʘʯʠ ʫʤʝʥʴʰʘʝʪʩʷ. 
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6.2. ʆʧʨʝʜʝʣʝʥʠʝ ʧʣʦʱʘʜʠ ʆʈʋ 

 
ɺ ʧʝʨʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ ʧʨʠ ʦʮʝʥʢʝ ʧʣʦʱʘʜʠ, ʟʘʥʠʤʘʝʤʦʡ ʆʈʋ, 

ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʜʝʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʧʨʠʚʝʜʝʥʥʳʝ ʚ ʪʘʙʣ. 6.2. 
 

ʊʘʙʣʠʮʘ 6.2 
 

ʋʜʝʣʴʥʳʝ ʧʣʦʱʘʜʠ ʆʈʋ 
 

ʊʠʧ ʵʣʝʢʪʨʦ-
ʩʪʘʥʮʠʠ 

ʄʦʱʥʦʩʪʴ 
ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ, ʄɺʪ 

ʋʜʝʣʴʥʘʷ ʧʣʦʱʘʜʴ ʆʈʋ, 
ʛʘ/ʄɺʪ 

ʂʕʉ, ɸʕʉ 

ɼʦ 1500 0,002 
1500-2000 0,002–0,0015 
2000-4000 0,0015–0,001 
ɹʦʣʝʝ 4000 0,001–0,0008 

ʊʕʎ 
ɼʦ 500 ʇʨʠʤʝʥʷʝʪʩʷ ɿʈʋ 
ɹʦʣʝʝ 500 0,003 

 
 

7. ʉʊʈʆʀʊɽʃʔʅʆ-ʄʆʅʊɸɾʅɸʗ ɹɸɿɸ 
 

7.1. ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ 
 
ʇʦʜ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʩʪʨʦʠʪʝʣʴʥʦʡ ʙʘʟʦʡ ʧʦʥʠʤʘʶʪ ʢʦʤʧʣʝʢʩ 

ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʣʷ ʚʦʟʚʝʜʝʥʠʷ ʵʣʝʢʪʨʦʩʪʘʥ-
ʮʠʡ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ: 
- ʧʣʦʱʘʜʢʠ ʜʣʷ ʩʢʣʘʜʠʨʦʚʘʥʠʷ ʠ ʫʢʨʫʧʥʠʪʝʣʴʥʦʡ ʩʙʦʨʢʠ ʩʪʨʦ-

ʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʦʙʩʣʫʞʠ-
ʚʘʝʤʳʝ ʢʦʟʣʦʚʳʤʠ ʢʨʘʥʘʤʠ ʠ ʟʘʥʠʤʘʶʱʠʝ ʦʢʦʣʦ 50 % ʧʣʦʱʘʜʠ 
ʩʪʨʦʡʙʘʟʳ; 
- ʥʘʚʝʩʳ, ʟʘʢʨʳʪʳʝ ʭʦʣʦʜʥʳʝ ʠ ʪʝʧʣʳʝ ʩʢʣʘʜʳ; 
- ʤʘʩʪʝʨʩʢʠʝ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʛʝʥʧʦʜʨʷʜʯʠʢʘ ʠ ʩʫʙʧʦʜ-

ʨʷʜʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ; 
- ʧʦʜʩʦʙʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ: ʨʘʩʪʚʦʨʦʙʝʪʦʥʥʦʝ ʭʦʟʷʡʩʪʚʦ, ʠʟʚʝʩʪʝ-

ʛʘʩʠʣʴʥʘʷ ʫʩʪʘʥʦʚʢʘ, ʘʩʬʘʣʴʪʦʩʤʝʩʠʪʝʣʴʥʘʷ ʫʩʪʘʥʦʚʢʘ, ʘʚʪʦʭʦʟʷʡ-
ʩʪʚʦ, ʙʘʟʳ ʪʝʧʣʦʤʦʥʪʘʞʥʦʛʦ ʠ ʵʣʝʢʪʨʦʤʦʥʪʘʞʥʦʛʦ ʫʯʘʩʪʢʦʚ ʠ ʜʨ.; 
- ʫʩʪʘʥʦʚʢʠ ʵʥʝʨʛʦ-, ʛʘʟʦ- ʠ ʚʦʜʦʩʥʘʙʞʝʥʠʷ. 
ʂ ʧʣʦʱʘʜʢʘʤ, ʩʢʣʘʜʘʤ, ʧʦʜʩʦʙʥʳʤ ʧʨʝʜʧʨʠʷʪʠʷʤ ʧʨʝʜʫʩʤʘʪʨʠ-

ʚʘʶʪʩʷ ʧʦʜʲʝʟʜʳ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʠ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. 
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ʇʣʦʱʘʜʢʠ ʫʢʨʫʧʥʠʪʝʣʴʥʦʡ ʩʙʦʨʢʠ ʩʚʷʟʳʚʘʶʪʩʷ ʩ ʛʣʘʚʥʳʤ ʢʦʨʧʫ-
ʩʦʤ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤ ʠ ʘʚʪʦʤʦʙʠʣʴʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ. 
ʉʪʦʠʤʦʩʪʴ ʩʦʦʨʫʞʝʥʠʷ ʩʪʨʦʡʙʘʟʳ ʜʦʩʪʠʛʘʝʪ 5 % ʩʪʦʠʤʦʩʪʠ 

ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ, ʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ – ʜʦ 30 % ʦʪ ʦʙʱʝʛʦ ʩʨʦʢʘ 
ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 
ʈʘʟʤʝʨʳ ʪʝʨʨʠʪʦʨʠʠ, ʟʘʥʠʤʘʝʤʦʡ ʩʪʨʦʡʙʘʟʦʡ, ʟʘʚʠʩʷʪ ʦʪ ʤʦʱʥʦ-

ʩʪʠ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ, ʘʨʭʠʪʝʢʪʫʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʝʰʝʥʠʡ ʦʩʥʦʚ-
ʥʳʭ ʦʙʲʝʢʪʦʚ, ʪʝʤʧʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʤʝʩʪʥʳʭ ʫʩʣʦʚʠʡ. 

 

7.2. ʆʧʨʝʜʝʣʝʥʠʝ ʧʣʦʱʘʜʠ ʩʪʨʦʠʪʝʣʴʥʦʡ ʙʘʟʳ 
 

ʆʨʠʝʥʪʠʨʦʚʦʯʥʦ ʧʣʦʱʘʜʴ ʩʪʨʦʠʪʝʣʴʥʦʡ ʙʘʟʳ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ 
ʧʦ ʜʘʥʥʳʤ ʛʨʘʬʠʢʘ ʥʘ ʨʠʩ. 7.1 (ʤʘʢʩʠʤʘʣʴʥʦʝ ʠ ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘ-
ʯʝʥʠʝ). 

 

 
 

ʈʠʩ. 7.1. ʋʜʝʣʴʥʘʷ ʧʣʦʱʘʜʴ ʩʪʨʦʠʪʝʣʴʥʦ-ʤʦʥʪʘʞʥʦʡ ʙʘʟʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 
ʦʪ ʤʦʱʥʦʩʪʠ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ W 

 

ʊʝʨʨʠʪʦʨʠʷ ʩʪʨʦʡʙʘʟʳ ʧʨʠʤʳʢʘʝʪ ʢ ʧʨʦʤʧʣʦʱʘʜʢʝ, ʢʘʢ ʧʨʘʚʠʣʦ, 
ʩʦ ʩʪʦʨʦʥʳ ʚʨʝʤʝʥʥʦʛʦ ʪʦʨʮʘ. ʌʦʨʤʫ ʩʪʨʦʡʙʘʟʳ ʤʦʞʥʦ ʧʨʠʥʷʪʴ 
ʧʨʷʤʦʫʛʦʣʴʥʫʶ, ʩ ʩʦʦʪʥʦʰʝʥʠʝʤ ʩʪʦʨʦʥ 1 : 2–1 : 3 ʠ ʧʨʠʤʳʢʘʥʠʝʤ 
ʢʦʨʦʪʢʦʡ ʩʪʦʨʦʥʳ ʢ ʧʨʦʤʧʣʦʱʘʜʢʝ. 
ʈʘʟʤʝʨ ʪʝʨʨʠʪʦʨʠʠ, ʟʘʥʠʤʘʝʤʦʡ ʩʪʨʦʡʙʘʟʦʡ, ʤʦʞʥʦ ʧʨʠʙʣʠʟʠ-

ʪʝʣʴʥʦ ʦʧʨʝʜʝʣʠʪʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʘʢʩʠʤʘʣʴʥʦʛʦ (ʧʠʢʦʚʦʛʦ) ʛʦ-
ʜʦʚʦʛʦ ʦʙʲʝʤʘ ʩʪʨʦʠʪʝʣʴʥʦ-ʤʦʥʪʘʞʥʳʭ ʨʘʙʦʪ (ʉʄʈ) ʧʦ ʬʦʨʤʫʣʝ 
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ʩʙ /100,F f W m= Ö Ö                          (7.1) 
 
ʛʜʝ f – ʫʜʝʣʴʥʘʷ ʧʣʦʱʘʜʴ ʙʘʟʳ, ʛʘ/(100 ʄɺʪ); 

W – ʤʦʱʥʦʩʪʴ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ, ʄɺʪ; 
m – ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʦʙʲʝʤ ʩʪʨʦʠʪʝʣʴʥʦ-ʤʦʥʪʘʞʥʳʭ ʨʘʙʦʪ, ʚʳʧʦʣ-

ʥʷʝʤʳʡ ʚ ʧʠʢʦʚʳʡ ʧʝʨʠʦʜ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 
ʆʨʠʝʥʪʠʨʦʚʦʯʥʳʝ ʟʥʘʯʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʚʝʣʠʯʠʥ ʧʨʠʚʝʜʝʥʳ ʚ 

ʪʘʙʣ. 7.1. 
 

ʊʘʙʣʠʮʘ 7.1 
 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 
ʧʣʦʱʘʜʠ ʩʪʨʦʠʪʝʣʴʥʦʡ ʙʘʟʳ ʠ ʢʦʣʠʯʝʩʪʚʘ ʨʘʙʦʪʘʶʱʠʭ 

 

ʊʠʧ 
ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ 

ʄʦʱʥʦʩʪʴ 
ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ, 

ʄɺʪ 

ʆʪʥʦʩʠʪʝʣʴʥʳʡ 
ʦʙʲʝʤ ʉʄʈ ʚ ʛʦʜ 
ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʋʜʝʣʴʥʘʷ 

ʧʣʦʱʘʜʴ 
ʙʘʟʳ f, 

ʛʘ/100 ʄɺʪ

ʋʜʝʣʴʥʳʡ 
ʧʦʢʘʟʘʪʝʣʴ 
ʚʳʨʘʙʦʪʢʠ 
ʉʄʈ n, 

ʯʝʣ.ʛʦʜ/ʄɺʪ 

ʧʠʢʦʚʳʡ 
m 

ʩʨʝʜʥʠʡ 
ʠʟ ʜʚʫʭ 
ʣʝʪ, ʩʤʝʞ-
ʥʳʭ ʩ ʧʠ-
ʢʦʚʳʤ, mʩʨ

ʂʕʉ ɼʦ 600 0,3 0,25 11 7,27 
600–1199 0,26 0,2 10,45 6,91 
1200–2399 0,22 0,2 9 6,55 
2400–4000 0,2 0,18 8 5,82 
ɹʦʣʝʝ 4000 0,18 0,16 7,5 5,45 

ʊʕʎ ɼʦ 500 0,35 0,27 10,12 8,36 
500–999 0,3 0,25 8,6 7,82 

1000–2000 0,25 0,2 7,2 7,27 
ɸʕʉ ʩ ʙʣʦʢʘʤʠ 
ʜʦ 500 ʄɺʪ 

ɼʦ 1000 0,21 0,17 16,32 17,45 
1000–1999 0,18 0,15 13,8 16,73 
2000–3000 0,16 0,13 11,7 16,36 

ɸʕʉ ʩ ʙʣʦʢʘʤʠ 
1000 ʄɺʪ 

2000 0,21 0,17 14,08 16 
4000 0,18 0,15 12,04 15,64 
6000 0,16 0,14 10,08 15,27 

 
ʇʨʠʤʝʯʘʥʠʝ .  ɼʘʥʥʳʝ ʧʨʠʚʝʜʝʥʳ ʜʣʷ ʊʕʎ ʥʘ ʢʘʤʝʥʥʦʤ ʫʛʣʝ, ʜʣʷ ʊʕʎ ʥʘ ʙʫ-

ʨʦʤ ʫʛʣʝ ʫʜʝʣʴʥʘʷ ʧʣʦʱʘʜʴ ʙʘʟʳ ʥʘ 10 % ʚʳʰʝ, ʜʣʷ ʊʕʎ ʥʘ ʤʘʟʫʪʝ - ʥʘ 10 % ʥʠʞʝ. 
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ʇʨʠʤʝʨ  

 
ʆʧʨʝʜʝʣʠʪʴ ʧʣʦʱʘʜʴ ʩʪʨʦʠʪʝʣʴʥʦʡ ʙʘʟʳ ʂʕʉ, ʨʘʙʦʪʘʶʱʝʡ ʥʘ 

ʢʘʤʝʥʥʦʤ ʫʛʣʝ, ʤʦʱʥʦʩʪʴʶ 1800 ʄɺʪ ʩ ʙʣʦʢʘʤʠ 300 ʄɺʪ. 
ʇʦ ʪʘʙʣ. 7.1 ʜʣʷ ʂʕʉ ʥʘ ʢʘʤʝʥʥʦʤ ʫʛʣʝ ʥʘʭʦʜʠʤ: m = 0,22,  

f = 9 ʛʘ/(100 ʄɺʪ); ʧʦ ʬʦʨʤʫʣʝ (7.1) ʚʳʯʠʩʣʷʝʤ 
 

ʩʙ 9 1800 0,22 /100 35,64 ʛʘ.F = Ö Ö =  
 
ʇʦʣʫʯʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʩʣʝʜʫʝʪ ʩʨʘʚʥʠʪʴ ʩ ʛʨʘʬʠʢʦʤ ʥʘ ʨʠʩ. 7.1. 
ʈʘʟʜʝʣʠʚ ʧʣʦʱʘʜʴ 35,64 ʛʘ ʥʘ 18 (18 · 100 = 1800 ʄɺʪ) ʧʦʣʫʯʠʤ 

ʫʜʝʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ 1,98 ʛʘ/(100 ʄɺʪ), ʢʦʪʦʨʳʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 
ʜʠʘʧʘʟʦʥʫ ʜʘʥʥʳʭ ʥʘ ʨʠʩ. 7.1. 

 
 

8. ɾʀʃʆʁ ʇʆʉɽʃʆʂ 

 
ɼʣʷ ʨʘʟʤʝʱʝʥʠʷ ʩʪʨʦʠʪʝʣʝʡ ʠ ʧʝʨʩʦʥʘʣʘ ʙʫʜʫʱʝʡ ʵʣʝʢʪʨʦʩʪʘʥ-

ʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʞʠʣʦʛʦ ʧʦʩʝʣʢʘ ʛʦʨʦʜʩʢʦʛʦ ʪʠʧʘ. 
ʄʝʩʪʦ ʜʣʷ ʧʦʩʝʣʢʘ ʚʳʙʠʨʘʝʪʩʷ ʟʘ ʧʨʝʜʝʣʘʤʠ ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʦʡ 
ʟʦʥʳ (ʉɿɿ), ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʚʙʣʠʟʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʞʝʣʝʟʥʦʜʦʨʦʞ-
ʥʳʭ ʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʤʘʛʠʩʪʨʘʣʝʡ, ʞʝʣʘʪʝʣʴʥʦ ʚʙʣʠʟʠ ʚʦʜʦʝʤʘ. 
ɼʣʷ ʊʕʎ, ʦʙʳʯʥʦ ʨʘʟʤʝʱʘʝʤʳʭ ʥʘ ʦʢʨʘʠʥʘʭ ʛʦʨʦʜʘ, ʩʪʨʦʠʪʩʷ 

ʥʦʚʳʡ ʤʠʢʨʦʨʘʡʦʥ. ɽʛʦ ʧʣʦʱʘʜʴ ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʦʡ 50 % ʦʪ ʨʘʩ-
ʯʝʪʥʦʡ ʧʣʦʱʘʜʠ ʞʠʣʦʛʦ ʧʦʩʝʣʢʘ ʚ ʧʨʝʜʧʦʣʦʞʝʥʠʠ, ʯʪʦ ʧʦʣʦʚʠʥʘ 
ʣʶʜʝʡ, ʟʘʥʷʪʳʭ ʥʘ ʩʦʦʨʫʞʝʥʠʠ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʫʞʝ ʠʤʝʶʪ ʞʠʣʴʝ. 
ɺ ʩʘʤʦʤ ʧʝʨʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʧʣʦʱʘʜʴ ʞʠʣʦʛʦ 

ʧʦʩʝʣʢʘ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʜʘʥʥʳʤ ʛʨʘʬʠʢʘ ʥʘ ʨʠʩ. 8.1. 
ʌʦʨʤʘ ʧʦʩʝʣʢʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʝʩʪʥʳʤʠ ʫʩʣʦʚʠʷʤʠ. 
ʇʣʦʱʘʜʴ ʪʝʨʨʠʪʦʨʠʠ ʞʠʣʦʛʦ ʧʦʩʝʣʢʘ ʟʘʚʠʩʠʪ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʣʶʜʝʡ, 

ʟʘʥʷʪʳʭ ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ: 
- ʠʟʳʩʢʘʪʝʣʴʩʢʠʝ ʨʘʙʦʪʳ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʩʪʘʥʮʠʠ; 
- ʵʢʩʧʣʫʘʪʘʮʠʷ ʩʪʘʥʮʠʠ (ʧʨʦʝʢʪʥʳʡ ʩʨʦʢ); 
- ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ; 

 

�J�
_�i

�h�a
�b�l

�h�j
�b�c

 �;
�G�

L�M



 70 

- ʧʦʜʛʦʪʦʚʢʘ ʠ ʩʥʷʪʠʝ ʩ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʵʪʘ-
ʧʦʤ ʚʳʜʝʨʞʢʠ ʢʦʥʩʝʨʚʠʨʫʝʤʦʡ ʯʘʩʪʠ ʵʥʝʨʛʦʙʣʦʢʘ (ʜʣʷ ɸʕʉ); 
- ʜʝʤʦʥʪʘʞ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

 

 
 

ʈʠʩ. 8.1. ʋʜʝʣʴʥʘʷ ʧʣʦʱʘʜʴ ʞʠʣʦʛʦ ʧʦʩʝʣʢʘ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ 
(ʙʦʣʴʰʠʝ ʟʥʘʯʝʥʠʷ ʥʘ ʛʨʘʬʠʢʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ɸʕʉ) 

 
ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ ʩʝʣʠʪʝʙʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʨʠ ʬʦʨ-

ʤʠʨʦʚʘʥʠʠ ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ ʥʘ ʩʠʪʫʘʮʠʦʥʥʦʤ ʧʣʘʥʝ ʤʦʞʥʦ ʚʦʩ-
ʧʦʣʴʟʦʚʘʪʴʩʷ ʫʢʨʫʧʥʝʥʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʚ ʨʘʩʯʝʪʝ 9 ʛʘ (ʟʜʘʥʠʷ ʦʪ 
ʯʝʪʳʨʝʭ ʜʦ ʚʦʩʴʤʠ ʵʪʘʞʝʡ) ʥʘ 1000 ʯʝʣ. ʇʦʜ ʩʝʣʠʪʝʙʥʦʡ ʪʝʨʨʠʪʦʨʠ-
ʝʡ ʧʦʥʠʤʘʶʪ ʪʝʨʨʠʪʦʨʠʶ, ʟʘʥʠʤʘʝʤʫʶ ʞʠʣʳʤʠ ʨʘʡʦʥʘʤʠ, ʦʙʱʝ-
ʩʪʚʝʥʥʳʤʠ ʮʝʥʪʨʘʤʠ, ʟʝʣʝʥʳʤʠ ʥʘʩʘʞʜʝʥʠʷʤʠ, ʫʣʠʮʘʤʠ, ʧʣʦʱʘʜʷ-
ʤʠ, ʘʚʪʦʩʪʦʷʥʢʘʤʠ. 

 
ʇʨʠʤʝʨ  8.1  

 
ʆʧʨʝʜʝʣʠʪʴ ʨʘʟʤʝʨʳ ʞʠʣʦʛʦ ʧʦʩʝʣʢʘ ʜʣʷ ɸʕʉ ʩ ʜʚʫʤʷ ʵʥʝʨʛʦ-

ʙʣʦʢʘʤʠ ʧʦ 1200 ʄɺʪ. 
ʇʦ ʛʨʘʬʠʢʫ ʥʘ ʨʠʩ. 8.1 ʜʣʷ ɸʕʉ – 2400 ʄɺʪ ʥʘʭʦʜʠʤ ʫʜʝʣʴʥʫʶ 

ʧʣʦʱʘʜʴ: f = 0,045 ʛʘ/ʄɺʪ. ʆʨʠʝʥʪʠʨʦʚʦʯʥʦ ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʙʫʜʝʪ  
 

0,045 · 2400 = 108 ʛʘ. 
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ɼʣʷ ʙʦʣʝʝ ʪʦʯʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʠ 
ʦʪʜʝʣʴʥʳʭ ʛʨʫʧʧ ʨʘʙʦʪʥʠʢʦʚ ʚʦʩʧʦʣʴʟʫʝʤʩʷ ʩʣʝʜʫʶʱʝʡ ʤʝʪʦʜʠʢʦʡ, 
ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʘʥʘʣʠʟʝ ʩʪʦʠʤʦʩʪʠ ʩʪʨʦʠʪʝʣʴʥʦ-ʤʦʥʪʘʞʥʳʭ ʨʘʙʦʪ ʠ 
ʚʳʨʘʙʦʪʢʝ ʥʘ ʦʜʥʦʛʦ ʨʘʙʦʪʥʠʢʘ ʥʘ ʨʘʥʝʝ ʚʳʧʦʣʥʝʥʥʳʭ ʦʙʲʝʢʪʘʭ. 

1. ʆʧʨʝʜʝʣʷʝʤ ʦʙʱʫʶ ʯʠʩʣʝʥʥʦʩʪʴ ʨʘʙʦʪʥʠʢʦʚ ʩʪʨʦʠʪʝʣʴʥʦ-
ʤʦʥʪʘʞʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʧʦ ʬʦʨʤʫʣʝ 

 
 ʩʤ ʩʨ1,1 ,M m W n= Ö Ö Ö  (8.1) 

 
ʛʜʝ 1,1 – ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʨʘʙʦʪʥʠʢʦʚ ʦʙʩʣʫʞʠʚʘʶʱʠʭ 
ʧʨʦʠʟʚʦʜʩʪʚ; 

mcp – ʩʨʝʜʥʠʡ ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʦʙʲʝʤ ʉʄʈ ʚ ʧʨʝʜʧʠʢʦʚʳʡ ʠ ʧʦ-
ʩʣʝʧʠʢʦʚʳʡ ʛʦʜʳ ʩʪʨʦʠʪʝʣʴʩʪʚʘ (ʩʤ. ʪʘʙʣ. 7.1); 

W – ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʤʦʱʥʦʩʪʴ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ, ʄɺʪ; 
n – ʫʜʝʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʚʳʨʘʙʦʪʢʠ ʉʄʈ, ʯʝʣ.ʛʦʜ/ʄɺʪ (ʩʤ. 

ʪʘʙʣ. 7.1). 
2. ʆʧʨʝʜʝʣʷʝʤ ʯʠʩʣʝʥʥʦʩʪʴ ʨʘʙʦʪʥʠʢʦʚ ʩʪʨʦʠʪʝʣʴʥʦ-ʤʦʥʪʘʞʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʡ ʩ ʫʯʝʪʦʤ ʩʝʤʝʡ: 
 

 ʩ
ʩʤ ʩʤ0,75 2,5 ,M M= Ö Ö   (8.2) 

 
ʛʜʝ 0,75 – ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʢʦʣʠʯʝʩʪʚʦ ʩʝʤʝʡʥʳʭ; 

2,5 – ʢʦʵʬʬʠʮʠʝʥʪ ʩʝʤʝʡʩʪʚʝʥʥʦʩʪʠ ʜʣʷ ʨʘʙʦʪʥʠʢʦʚ ʩʪʨʦʠʪʝʣʴ-
ʥʦ-ʤʦʥʪʘʞʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ. 

3. ʆʧʨʝʜʝʣʷʝʤ ʯʠʩʣʝʥʥʦʩʪʴ ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʦʙʱʝʞʠʪʠʷʭ ʩ ʫʯʝ-
ʪʦʤ ʦʙʩʣʫʞʠʚʘʶʱʝʡ ʛʨʫʧʧʳ ʥʘʩʝʣʝʥʠʷ: 

 

 ʦ
ʩʤ ʩʤ0,25 1,15 ,M M= Ö Ö  (8.3) 

 
ʛʜʝ 0,25 – ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʢʦʣʠʯʝʩʪʚʦ ʦʜʠʥʦʢʠʭ ʠ ʢʦ-
ʤʘʥʜʠʨʦʚʘʥʥʳʭ, ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʦʙʱʝʞʠʪʠʷʭ ʠ ʜʦʤʘʭ ʛʦʩʪʠʥʠʯʥʦ-
ʛʦ ʪʠʧʘ; 

1,15 – ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʦʙʩʣʫʞʠʚʘʶʱʫʶ ʛʨʫʧʧʫ 
ʥʘʩʝʣʝʥʠʷ. 
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4. ʆʧʨʝʜʝʣʷʝʤ ʧʨʠʚʝʜʝʥʥʫʶ ʯʠʩʣʝʥʥʦʩʪʴ ʨʘʙʦʪʥʠʢʦʚ ʩʪʨʦʠʪʝʣʴ-
ʥʦ-ʤʦʥʪʘʞʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʩ ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ ʥʘ ʩʝʤʝʡʥʳʭ ʥʦʨʤʘ 
ʧʣʦʱʘʜʠ 13,5 ʤ2/ʯʝʣ., ʘ ʥʘ ʦʜʠʥʦʢʠʭ (ʢʦʤʘʥʜʠʨʦʚʘʥʥʳʭ), ʨʘʩʩʝʣʷʝ-
ʤʳʭ ʚ ʦʙʱʝʞʠʪʠʷʭ, ʜʦʤʘʭ ʛʦʩʪʠʥʠʯʥʦʛʦ ʪʠʧʘ, - 9 ʤ2/ʯʝʣ.: 

 

 ʧʨ ʩ ʦ
ʩʤ ʩʤ ʩʤ

9
.

13,5
M M M= + Ö  (8.4) 

 
5. ʆʧʨʝʜʝʣʷʝʤ ʯʠʩʣʝʥʥʦʩʪʴ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʧʝʨʩʦʥʘʣʘ, ʘ 

ʪʘʢʞʝ ʧʝʨʩʦʥʘʣʘ ʚʦʝʥʠʟʠʨʦʚʘʥʥʦʡ ʠ ʦʙʱʝʡ ʦʭʨʘʥʳ ʩ ʫʯʝʪʦʤ ʩʝʤʝʡ: 
- ʚ ʧʝʨʠʦʜ ʧʠʢʦʚʦʛʦ ʛʦʜʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

 
 ( )ʧ

ʵ 0,6...0,8 2,8;M P W= Ö Ö Ö  (8.5) 

 
- ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ 

 
 2,8,ʟ

ʵM P W= Ö Ö  (8.6) 

 
ʛʜʝ P – ʫʜʝʣʴʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʧʝʨʩʦʥʘʣʘ (ʰʪʘʪʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ), 
ʯʝʣ./MBʪ (ʨʠʩ. 8.2); 

0,6–0,8 – ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʯʠʩʣʝʥʥʦʩʪʴ ʵʢʩʧʣʫʘʪʘ-
ʮʠʦʥʥʦʛʦ ʧʝʨʩʦʥʘʣʘ ʥʘ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʚ ʧʠʢʦʚʳʡ ʧʝʨʠʦʜ ʩʪʨʦʠ-
ʪʝʣʴʩʪʚʘ: ʤʝʥʴʰʝʝ ʟʥʘʯʝʥʠʝ ʧʨʠʥʠʤʘʪʴ ʜʣʷ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʩ ʙʦʣʴ-
ʰʠʤ ʯʠʩʣʦʤ ʘʛʨʝʛʘʪʦʚ (ʧʷʪʴ–ʚʦʩʝʤʴ); 

2,8 – ʢʦʵʬʬʠʮʠʝʥʪ ʩʝʤʝʡʩʪʚʝʥʥʦʩʪʠ ʜʣʷ ʧʦʩʪʦʷʥʥʳʭ ʵʢʩʧʣʫʘʪʘ-
ʮʠʦʥʥʳʭ ʢʘʜʨʦʚ, ʯʝʣ./ʯʝʣ. 
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ʈʠʩ. 8.2. ɿʘʚʠʩʠʤʦʩʪʴ ʰʪʘʪʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʈ ʦʪ ʪʠʧʘ 
ʠ ʤʦʱʥʦʩʪʠ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ: 

1 – ʂʕʉ, ʊʕʎ ʥʘ ʪʚʝʨʜʦʤ ʪʦʧʣʠʚʝ (ʊʊ) ʩ ʘʛʨʝʛʘʪʘʤʠ ʤʦʱʥʦʩʪʴʶ ʜʦ 200 ʄɺʪ;  
2 – ʂʕʉ, ʊʕʎ ʥʘ ʛʘʟʝ ʠ ʤʘʟʫʪʝ (ɻʄ) ʩ ʘʛʨʝʛʘʪʘʤʠ ʤʦʱʥʦʩʪʴʶ ʜʦ 200 ʄɺʪ; 

3 – ʂʕʉ (ʊʊ) ʩ ʙʣʦʢʘʤʠ 300 ʄɺʪ; 4 – ʂʕʉ (ɻʄ) ʩ ʙʣʦʢʘʤʠ 300 ʄɺʪ; 5 – ʂʕʉ (ʊʊ) 
ʩ ʙʣʦʢʘʤʠ 500 ʄɺʪ; 6 – ʂʕʉ (ʊʊ) ʩ ʙʣʦʢʘʤʠ 800 ʄɺʪ; 7 – ʂʕʉ (ɻʄ) ʩ ʙʣʦʢʘʤʠ 

800 ʄɺʪ; 8 – ɸʕʉ 
 
6. ʆʧʨʝʜʝʣʷʝʤ ʦʙʱʫʶ ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʞʠʣʦʛʦ ʧʦʩʝʣʢʘ: 
- ʚ ʧʝʨʠʦʜ ʩʪʨʦʠʪʝʣʴʩʪʚʘ  

 

 ʧʨ ʧ
ʩʪʨ ʩʤ ʵ ;M M M= +  (8.7) 

 
- ʚ ʧʝʨʠʦʜ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚʩʝʡ ʊʕʉ, ɸʕʉ, ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ 
 

 ʟ
ʵ ʵ .M M=  (8.8) 
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ʂʘʢ ʧʨʘʚʠʣʦ, ʄʩʪʨ ʙʦʣʴʰʝ ʄʵ
ʟ. ʀʟʣʠʰʝʢ ʧʣʦʱʘʜʠ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʜʣʷ ʨʘʩʩʝʣʝʥʠʷ ʯʘʩʪʠ ʨʘʙʦʪʥʠʢʦʚ ʩʪʨʦʠʪʝʣʴʥʦ-ʤʦʥʪʘʞʥʳʭ ʦʨʛʘʥʠ-
ʟʘʮʠʡ, ʦʩʪʘʚʰʠʭʩʷ ʚ ʧʦʩʝʣʢʝ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

 
ʇʨʠʤʝʨ  8 .2 

 
ʆʧʨʝʜʝʣʠʪʴ ʯʠʩʣʝʥʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ ʨʘʙʦʪʥʠʢʦʚ ʧʨʠ ʩʪʨʦʠ-

ʪʝʣʴʩʪʚʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ɸʕʉ ʩ ʜʚʫʤʷ ʵʥʝʨʛʦʙʣʦʢʘʤʠ ʧʦ 1200 ʄɺʪ. 
ʇʦ ʬʦʨʤʫʣʘʤ (8.1)–(8.8) ʧʦʣʫʯʠʤ: 

1) ʩʤ 1,1 0,166 2400 15,928 6980 ʯʝʣ.;ʄ = Ö Ö Ö =  

2) ʩ
ʩʤ 0,75 2,5 6980 13088 ʯʝʣ.;ʄ = Ö Ö =  

3) ʦ
ʩʤ 0,25 1,15 6980 2007 ʯʝʣ.;ʄ = Ö Ö =  

4) ʧʨ
ʩʤ

9
13088 2008 14426 ʯʝʣ.;

13,5
ʄ = + Ö =  

5) ʧ
ʵ 1,12 0,8 2400 2,8 6021 ʯʝʣ.;ʄ = Ö Ö Ö =  
ʟ
ʵ 1,12 2400 2,8 7526 ʯʝʣ.;ʄ = Ö Ö =  

6) ʩʪʨ 14426 6021 20447ʯʝʣ.;ʄ = + =  

7526 ʯʝʣ.ʵʄ =  
ʆʧʨʝʜʝʣʠʤ ʧʣʦʱʘʜʴ ʧʦʩʝʣʢʘ ʠʟ ʨʘʩʯʝʪʘ 9 ʛʘ ʥʘ 1000 ʪʳʩ. ʯʝʣʦʚʝʢ 

ʚ ʧʝʨʠʦʜ ʩʪʨʦʠʪʝʣʴʩʪʚʘ: 
 

20,448 · 9 = 184 ʛʘ. 
 
ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʫʢʣʘʜʳʚʘʶʪʩʷ ʚ ʜʠʘʧʘʟʦʥ ʜʘʥʥʳʭ, ʧʨʠ-

ʚʝʜʝʥʥʳʭ ʥʘ ʨʠʩ. 8.1. 
ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʞʠʣʦʛʦ ʧʦʩʝʣʢʘ ʥʝʦʙʭʦʜʠʤʦ ʨʫʢʦʚʦʜʩʪʚʦ-

ʚʘʪʴʩʷ ʥʦʨʤʘʤʠ ʧʦ ʧʣʘʥʠʨʦʚʢʝ ʠ ʟʘʩʪʨʦʡʢʝ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, 
ʠʟʣʦʞʝʥʥʳʤʠ ʚ ʊʂʇ 45-3.01-116–2008 (02250) «ɻʨʘʜʦʩʪʨʦʠʪʝʣʴ-
ʩʪʚʦ. ʅʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ. ʅʦʨʤʳ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʟʘʩʪʨʦʡʢʠ». 
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9. ʉɸʅʀʊɸʈʅʆ-ɿɸʑʀʊʅɸʗ ɿʆʅɸ 
 
ʉʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʘʷ ʟʦʥʘ (ʉɿɿ) - ʯʘʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʚʦʢʨʫʛ ʣʶ-

ʙʦʛʦ ʠʩʪʦʯʥʠʢʘ ʭʠʤʠʯʝʩʢʦʛʦ, ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʬʠʟʠʯʝʩʢʦʛʦ ʚʣʠʷʥʠʷ 
ʥʘ ʩʨʝʜʫ ʦʙʠʪʘʥʠʷ ʯʝʣʦʚʝʢʘ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʘʷ ʩ ʮʝʣʴʶ ʤʠʥʠʤʠʟʘʮʠʠ 
ʨʠʩʢʘ ʚʦʟʜʝʡʩʪʚʠʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʝʛʦ ʟʜʦʨʦʚʴʝ. 
ɺ ʧʨʝʜʝʣʘʭ ʉɿɿ ʟʘʧʨʝʱʘʝʪʩʷ ʨʘʟʤʝʱʝʥʠʝ ʞʠʣʳʭ ʟʜʘʥʠʡ, ʣʝʯʝʙ-

ʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ, ʘ ʪʘʢʞʝ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʩʦʦʨʫʞʝ-
ʥʠʡ, ʥʝ ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ. 
ɺ ʉʉɿ ʤʦʛʫʪ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʟʜʘʥʠʷ ʧʦʜʩʦʙʥʦʛʦ ʠ ʦʙʩʣʫʞʠʚʘʶʱʝ-

ʛʦ ʥʘʟʥʘʯʝʥʠʷ. 
ɺ ʉɿɿ ʨʘʟʨʝʰʘʝʪʩʷ ʚʳʨʘʱʠʚʘʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʢʫʣʴʪʫʨʳ, 

ʚʳʧʘʩ ʩʢʦʪʘ ʧʨʠ ʫʩʣʦʚʠʠ (ʜʣʷ ɸʕʉ) ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʨʘʜʠʦʤʝʪʨʠʯʝ-
ʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʢʦʥʝʯʥʦʡ ʧʨʦʜʫʢʮʠʠ. 
ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʦʧʨʝʜʝʣʷʶʪ ʜʚʝ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʝ ʚʝʣʠʯʠ-

ʥʳ: ʚʳʩʦʪʫ ʜʳʤʦʚʦʡ ʪʨʫʙʳ ʠ ʨʘʜʠʫʩ ʉɿɿ. ɺʳʩʦʪʘ ʜʳʤʦʚʦʡ ʪʨʫʙʳ 
ʜʦʣʞʥʘ ʙʳʪʴ ʪʘʢʦʡ, ʯʪʦʙʳ ʢʦʥʮʝʥʪʨʘʮʠʷ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʥʘ 
ʫʨʦʚʥʝ ʟʝʤʣʠ ʥʝ ʧʨʝʚʳʰʘʣʘ ʚʝʣʠʯʠʥ, ʨʝʛʣʘʤʝʥʪʠʨʫʝʤʳʭ ʩʘʥʠʪʘʨ-
ʥʳʤʠ ʥʦʨʤʘʤʠ. 
ʈʘʟʤʝʨʳ ʉɿɿ ʥʘ ʊʕʉ ʟʘʚʠʩʷʪ ʦʪ ʯʘʩʦʚʦʛʦ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ, ʝʛʦ 

ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ (ʩʦʜʝʨʞʘʥʠʷ ʩʝʨʳ) ʠ ʟʦʣʴʥʦʩʪʠ, ʜʨʫʛʠʭ ʭʘʨʘʢ-
ʪʝʨʠʩʪʠʢ. ʅʘ ɸʕʉ ʨʘʜʠʫʩ ʉɿɿ ʩʚʷʟʘʥ ʩ ʪʠʧʦʤ, ʤʦʱʥʦʩʪʴʶ ʨʝʘʢʪʦʨʘ, 
ʢʦʣʠʯʝʩʪʚʦʤ ʠ ʩʦʩʪʘʚʦʤ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʚʳʙʨʦʩʦʚ (ʠʥʝʨʪʥʳʝ ʛʘʟʳ, 
ʡʦʜ-131, ʩʪʨʦʥʮʠʡ-89, ʩʪʨʦʥʮʠʡ-90 ʠ ʜʨ.). ʅʘ ʩʦʚʨʝʤʝʥʥʳʭ ɸʕʉ 
ʚʳʩʦʪʘ ʚʝʥʪʠʣʷʮʠʦʥʥʦʡ ʪʨʫʙʳ ʦʙʳʯʥʦ ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʦʡ 150 ʤ. 
ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʉɿɿ ʩʣʝʜʫʝʪ ʨʫʢʦʚʦʜʩʪʚʦʚʘʪʴʩʷ ʉʘʥʇʠʅ ˉ 10-5 
ʈɹ 2002 «ʉʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʳʝ ʟʦʥʳ ʠ ʩʘʥʠʪʘʨʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ 
ʧʨʝʜʧʨʠʷʪʠʡ, ʩʦʦʨʫʞʝʥʠʡ ʠ ʠʥʳʭ ʦʙʲʝʢʪʦʚ» ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʦʪ 
22.09.2008 ʛ. ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʦʩʪʘʥʦʚʣʝʥʠʷ ʄʠʥʠʩʪʝʨʩʪʚʘ ʟʜʨʘʚʦ-
ʦʭʨʘʥʝʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ ʦʪ 11.09.2008 ʛ. ˉ 140. 
ʈʘʜʠʫʩ ʉɿɿ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʧʝʮʠʘʣʴʥʳʤʠ ʨʘʩʯʝʪʘʤʠ ʠ ʩʦʛʣʘʩʦʚʳʚʘ-

ʝʪʩʷ ʩ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʘʥʠʪʘʨʥʦʡ ʠʥʩʧʝʢʮʠʝʡ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 
ʜʣʷ ʨʘʩʯʝʪʘ ʨʘʩʩʝʠʚʘʥʠʷ ʚ ʘʪʤʦʩʬʝʨʝ ʚʨʝʜʥʳʭ ʧʨʠʤʝʩʝʡ ʠ ʠʭ ʧʨʠʟʝʤ-
ʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩ ʫʯʝʪʦʤ ʬʦʥʘ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʫʥʠʬʠʮʠʨʦ-
ʚʘʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʨʘʩʯʝʪʘ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʳ ʋʇʈɿɸ 
«ʕʂʆʃʆɻ». ɼʣʷ ʨʫʯʥʦʛʦ ʨʘʩʯʝʪʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜʠʢʫ ʨʘʩ-
ʯʝʪʘ ʨʘʩʩʝʠʚʘʥʠʷ ʚʨʝʜʥʳʭ ʧʨʠʤʝʩʝʡ ʠ ʚʳʙʦʨʘ ʚʳʩʦʪʳ ʛʘʟʦʦʪʚʦʜʷʱʠʭ 
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ʪʨʫʙ [20]. ʂʦʣʠʯʝʩʪʚʦ ʚʳʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʩʣʝʜʫʝʪ ʨʘʩ-
ʩʯʠʪʳʚʘʪʴ ʧʦ ʊʂʇ 17.08-04–2006 «ʇʦʨʷʜʦʢ ʦʧʨʝʜʝʣʝʥʠʷ ʚʳʙʨʦʩʦʚ ʧʨʠ 
ʩʞʠʛʘʥʠʠ ʪʦʧʣʠʚʘ ʚ ʢʦʪʣʘʭ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ ʙʦʣʝʝ 25 ʄɺʪ». 
ʂʦʥʮʝʥʪʨʘʮʠʠ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʉʊɹ 1626.1–
2006 «ʋʩʪʘʥʦʚʢʠ ʢʦʪʝʣʴʥʳʝ. ʋʩʪʘʥʦʚʢʠ, ʨʘʙʦʪʘʶʱʠʝ ʥʘ ʛʘʟʦʦʙʨʘʟʥʦʤ, 
ʞʠʜʢʦʤ ʠ ʪʚʝʨʜʦʤ ʪʦʧʣʠʚʝ. ʅʦʨʤʳ ʚʳʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ». 
ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʢʫʨʩʦʚʦʛʦ ʧʨʦʝʢʪʘ ʨʘʜʠʫʩ ʉɿɿ ʜʣʷ ʊʕʉ ʵʣʝʢʪʨʠ-

ʯʝʩʢʦʡ ʤʦʱʥʦʩʪʴʶ ʙʦʣʝʝ 600 ʄɺʪ ʤʦʞʥʦ ʧʨʠʥʷʪʴ ʥʝ ʤʝʥʝʝ 1000 ʤ. 
ɼʣʷ ʛʘʟʦʤʘʟʫʪʥʦʡ ʂʕʉ ʨʘʜʠʫʩ ʚ ʤʝʪʨʘʭ ʧʨʠʥʠʤʘʶʪ ʯʠʩʣʝʥʥʦ ʨʘʚ-

ʥʳʤ ʤʦʱʥʦʩʪʠ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʚ ʄɺʪ, ʥʦ ʥʝ ʤʝʥʝʝ 1000 ʤ ʇʨʠ ʤʦʱ-
ʥʦʩʪʠ ʙʦʣʝʝ 2500 ʄɺʪ ʨʘʜʠʫʩ ʉɿɿ ʧʨʠʥʠʤʘʶʪ ʨʘʚʥʳʤ 2500 ʤ. 
ɼʣʷ ʧʳʣʝʫʛʦʣʴʥʦʡ ʂʕʉ ʫʢʘʟʘʥʥʳʝ ʮʠʬʨʳ ʫʚʝʣʠʯʠʚʘʶʪ ʚ 1,2 ʨʘʟʘ. 
ɼʣʷ ʊʕʎ ʨʘʜʠʫʩ ʉɿɿ ʚ ʤʝʪʨʘʭ ʩʣʝʜʫʝʪ ʧʨʠʥʷʪʴ ʯʠʩʣʝʥʥʦ ʨʘʚʥʳʤ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʤʦʱʥʦʩʪʠ ʚ ʄɺʪ, ʥʦ ʥʝ ʤʝʥʝʝ 500 ʤ ʠ ʥʝ ʙʦʣʝʝ 1500 ʤ. 
ɼʣʷ ɸʕʉ ʨʘʜʠʫʩ ʉɿɿ ʧʨʠʥʷʪʴ ʨʘʚʥʳʤ 3000 ʤ. ɾʠʣʦʡ ʧʦʩʝʣʦʢ 

ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʧʦʣʘʛʘʪʴ ʥʝ ʙʣʠʞʝ 8 ʢʤ ʦʪ ɸʕʉ. 
ʅʘ ʩʠʪʫʘʮʠʦʥʥʦʤ ʧʣʘʥʝ ʛʨʘʥʠʮʫ ʉɿɿ ʩʣʝʜʫʝʪ ʦʙʦʟʥʘʯʠʪʴ ʚ ʚʠʜʝ 

ʦʢʨʫʞʥʦʩʪʠ ʩ ʮʝʥʪʨʦʤ ʚ ʤʝʩʪʝ ʨʘʟʤʝʱʝʥʠʷ ʜʳʤʦʚʦʡ (ʚʝʥʪʠʣʷʮʠʦʥ-
ʥʦʡ) ʪʨʫʙʳ. 

 
 

10. ʂʆʄʇʆʅʆɺʂɸ ʆɹʒɽʂʊʆɺ ʅɸ ʉʀʊʋɸʎʀʆʅʅʆʄ 
ʇʃɸʅɽ 

 

10.1. ʆʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʠ ʧʨʠʥʮʠʧʳ ʢʦʤʧʦʥʦʚʢʠ 
 

ʈʝʟʫʣʴʪʘʪʳ ʚʳʯʠʩʣʝʥʠʡ ʧʦ ʛʣ. 1–9 ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʩʚʝʩʪʠ ʢ ʪʘʙ-
ʣʠʯʥʦʡ ʬʦʨʤʝ. 
ʇʨʠ ʢʦʤʧʦʥʦʚʢʝ ʦʙʲʝʢʪʦʚ ʥʘ ʩʠʪʫʘʮʠʦʥʥʦʤ ʧʣʘʥʝ (ʧʨʠʤʝʨ ʢʦʤ-

ʧʦʥʦʚʢʠ ʩʤ. ʨʠʩ. ʇ6.22 ʧʨʠʣʦʞʝʥʠʷ 6) ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ 
ʧʨʦʪʦʪʠʧ-ʘʥʘʣʦʛ ʩʭʝʤʳ ʛʝʥʝʨʘʣʴʥʦʛʦ ʧʣʘʥʘ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʚʳ-
ʙʨʘʪʴ ʥʘ ʨʠʩ. ʇ6.6 – ʇ6.21 ʧʨʠʣʦʞʝʥʠʷ 6. 
ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʢʫʨʩʦʚʦʛʦ ʧʨʦʝʢʪʘ ʥʝʦʙʭʦʜʠʤʦ ʧʦʣʴʟʦʚʘʪʴʩʷ 

ʥʦʨʤʘʪʠʚʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ [24–28]. 
ʆʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʦʤʧʦʥʦʚʢʝ: 

- ʧʨʠʥʷʪʦʝ ʨʝʰʝʥʠʝ ʢʦʤʧʦʥʦʚʢʠ ʜʦʣʞʥʦ ʙʳʪʴ ʥʘʠʙʦʣʝʝ ʵʢʦʥʦ-
ʤʠʯʥʳʤ, ʩ ʨʘʟʤʝʱʝʥʠʝʤ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʥʘ ʟʝʤʣʷʭ ʭʫʜʰʝʛʦ ʩʝʣʴ-
ʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʢʘʯʝʩʪʚʘ ʩ ʤʠʥʠʤʘʣʴʥʦʡ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ ʪʨʘʥʩ-
ʧʦʨʪʥʳʭ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʠʥʞʝʥʝʨʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ; 
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- ʧʣʘʥʠʨʦʚʦʯʥʳʝ ʦʪʤʝʪʢʠ ʧʣʦʱʘʜʦʢ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʧʨʠ ʠʭ 
ʨʘʟʤʝʱʝʥʠʠ ʥʘ ʧʨʠʙʨʝʞʥʳʭ ʫʯʘʩʪʢʘʭ ʜʦʣʞʥʳ ʧʨʠʥʠʤʘʪʴʩʷ ʥʝ ʤʝ-
ʥʝʝ ʯʝʤ ʥʘ 0,5 ʤ ʚʳʰʝ ʨʘʩʯʝʪʥʦʛʦ ʥʘʠʚʳʩʰʝʛʦ ʛʦʨʠʟʦʥʪʘ ʛʨʫʥʪʦʚʳʭ 
ʚʦʜ ʩ ʫʯʝʪʦʤ ʧʦʜʧʦʨʘ ʠ ʫʢʣʦʥʘ ʚʦʜʦʪʦʢʘ; 
- ʦʩʥʦʚʥʳʝ ʟʜʘʥʠʷ ʠ ʩʦʦʨʫʞʝʥʠʷ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ, ʠʤʝʶʱʠʝ ʟʥʘ-

ʯʠʪʝʣʴʥʫʶ ʧʨʦʪʷʞʝʥʥʦʩʪʴ (ʛʣʘʚʥʳʡ ʢʦʨʧʫʩ, ʆʈʋ), ʘ ʪʘʢʞʝ ʞʝʣʝʟʥʦ-
ʜʦʨʦʞʥʳʝ ʠ ʘʚʪʦʤʦʙʠʣʴʥʳʝ ʜʦʨʦʛʠ ʜʦʣʞʥʳ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʧʘʨʘʣ-
ʣʝʣʴʥʦ ʛʦʨʠʟʦʥʪʘʣʷʤ ʧʨʠʨʦʜʥʦʛʦ ʨʝʣʴʝʬʘ; ʧʨʠ ʫʢʣʦʥʝ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 
ʨʝʣʴʝʬʘ ʙʦʣʝʝ 0,03 ʜʦʣʞʥʘ ʧʨʠʥʠʤʘʪʴʩʷ ʪʝʨʨʘʩʥʘʷ ʧʣʘʥʠʨʦʚʢʘ. 
 

10.2. ʇʨʦʤʳʰʣʝʥʥʘʷ ʧʣʦʱʘʜʢʘ 
 
ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʨʦʤʧʣʦʱʘʜʢʠ ʥʝʦʙʭʦʜʠʤʦ 

ʦʧʨʝʜʝʣʠʪʴ ʤʝʩʪʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʛʣʘʚʥʦʛʦ ʢʦʨʧʫʩʘ (ʛʣʘʚʥʳʭ ʢʦʨʧʫ-
ʩʦʚ), ʝʛʦ ʢʦʪʝʣʴʥʦʛʦ (ʨʝʘʢʪʦʨʥʦʛʦ) ʠ ʤʘʰʠʥʥʦʛʦ ʦʪʜʝʣʝʥʠʡ, ʜʳʤʦ-
ʚʦʡ ʠʣʠ ʚʝʥʪʠʣʷʮʠʦʥʥʦʡ ʪʨʫʙʳ, ʘ ʪʘʢʞʝ ʧʦʨʷʜʦʢ ʚʚʦʜʘ ʙʣʦʢʦʚ ʚ 
ʵʢʩʧʣʫʘʪʘʮʠʶ. ɼʣʷ ʛʣʘʚʥʦʛʦ ʢʦʨʧʫʩʘ ʊʕʉ ʥʝʦʙʭʦʜʠʤʦ ʚʳʜʝʣʠʪʴ 
ʧʦʩʪʦʷʥʥʳʡ ʪʦʨʝʮ, ʩʦ ʩʪʦʨʦʥʳ ʢʦʪʦʨʦʛʦ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʧʦʜʩʦʙʥʦ-
ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʦʙʲʝʢʪʳ, ʠ ʚʨʝʤʝʥʥʳʡ ʪʦʨʝʮ, 
ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʢʦʪʦʨʦʛʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʪʨʦʠʪʝʣʴʩʪʚʦ (ʨʘʩʰʠʨʝ-
ʥʠʝ, ʨʝʢʦʥʩʪʨʫʢʮʠʷ). 
ʆʩʥʦʚʥʳʝ ʜʦʨʦʛʠ ʧʦʜʭʦʜʷʪ ʢ ʧʨʦʤʧʣʦʱʘʜʢʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʦ 

ʩʪʦʨʦʥʳ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʨʮʘ ʛʣʘʚʥʦʛʦ ʢʦʨʧʫʩʘ. 
ʇʨʠ ʢʦʤʧʦʥʦʚʢʝ ʧʨʦʤʧʣʦʱʘʜʢʠ (ʜʣʷ ʊʕʉ) ʥʘ ʤʝʩʪʥʦʩʪʠ ʩʣʝʜʫʝʪ 

ʫʯʠʪʳʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ: 
- ʧʨʦʤʧʣʦʱʘʜʢʘ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʨʷʜʦʤ (ʥʝ ʙʦʣʝʝ 150 ʤ) ʩ ʚʦʜʦ-

ʭʨʘʥʠʣʠʱʝʤ – ʦʭʣʘʜʠʪʝʣʝʤ; 
- ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ ʨʘʟʤʝʱʘʶʪʩʷ ʩʦ ʩʪʦʨʦʥʳ ʤʘʰʠʥ-

ʥʦʛʦ ʟʘʣʘ (ʪʫʨʙʠʥʥʦʛʦ ʦʪʜʝʣʝʥʠʷ) ʠ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʨʮʘ; 
- ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʨʘʟʤʝʱʘʝʪʩʷ ʩʦ 

ʩʪʦʨʦʥʳ ʤʘʰʠʥʥʦʛʦ ʟʘʣʘ; 
- ʪʦʧʣʠʚʥʦʝ ʭʦʟʷʡʩʪʚʦ, ʩʢʣʘʜʳ ʪʦʧʣʠʚʘ ʨʘʟʤʝʱʘʶʪʩʷ ʩʦ ʩʪʦʨʦ-

ʥʳ ʢʦʪʝʣʴʥʦʛʦ ʦʪʜʝʣʝʥʠʷ; 
- ʩʪʨʦʡʙʘʟʘ ʨʘʟʤʝʱʘʝʪʩʷ ʩʦ ʩʪʦʨʦʥʳ ʚʨʝʤʝʥʥʦʛʦ ʪʦʨʮʘ. 
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10.3. ʊʦʧʣʠʚʥʦʝ ʭʦʟʷʡʩʪʚʦ. ʉʢʣʘʜ ʪʦʧʣʠʚʘ 
 
ʆʩʥʦʚʥʳʤʠ ʩʦʦʨʫʞʝʥʠʷʤʠ ʫʛʦʣʴʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʷʚʣʷʶʪʩʷ ʜʨʦ-

ʙʠʣʴʥʳʡ ʢʦʨʧʫʩ, ʩʢʣʘʜ ʪʦʧʣʠʚʘ, ʨʘʟʤʦʨʘʞʠʚʘʶʱʝʝ, ʨʘʟʛʨʫʟʦʯʥʦʝ 
ʫʩʪʨʦʡʩʪʚʘ, ʫʟʣʳ ʧʝʨʝʩʳʧʢʠ, ʵʩʪʘʢʘʜʳ ʠ ʛʘʣʝʨʝʠ ʪʦʧʣʠʚʦʧʦʜʘʯʠ. 
ʋʛʦʣʴʥʳʡ ʩʢʣʘʜ ʨʘʩʧʦʣʘʛʘʝʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚ ʦʪʜʝʣʴʥʦʡ ʦʛʨʘʜʝ ʠʣʠ 
ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʧʨʦʤʧʣʦʱʘʜʢʝ, ʩʦ ʩʪʦʨʦʥʳ ʢʦʪʝʣʴʥʦʛʦ ʦʪʜʝʣʝ-
ʥʠʷ ʛʣʘʚʥʦʛʦ ʢʦʨʧʫʩʘ. ʂ ʨʘʟʛʨʫʟʦʯʥʦʤʫ ʫʩʪʨʦʡʩʪʚʫ ʚʝʜʫʪ ʞʝʣʝʟʥʦ-
ʜʦʨʦʞʥʳʝ ʧʫʪʠ. ʆʪ ʨʘʟʛʨʫʟʦʯʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʫʛʦʣʴ ʧʝʨʝʜʘʝʪʩʷ ʧʦ 
ʛʘʣʝʨʝʷʤ ʥʘ ʩʢʣʘʜ ʠʣʠ ʚ ʜʨʦʙʠʣʴʥʳʡ ʢʦʨʧʫʩ (ʩʤ. ʨʠʩ. ʇ3.2–ʇ3.5). 
ʇʨʠʤʝʨʳ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦʛʦ ʚʟʘʠʤʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʛʣʘʚʥʦʛʦ 
ʢʦʨʧʫʩʘ ʠ ʩʢʣʘʜʘ ʫʛʣʷ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩ. ʇ6.4. 
ʉʢʣʘʜ ʪʦʧʣʠʚʘ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʨʘʩʧʦʣʘʛʘʪʴ ʩ ʧʦʜʚʝʪʨʝʥʥʦʡ ʩʪʦ-

ʨʦʥʳ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʛʣʘʚʥʦʤʫ ʢʦʨʧʫʩʫ ʠ ʜʨʫʛʠʤ ʟʜʘʥʠʷʤ ʊʕʉ. 
ʈʘʩʩʪʦʷʥʠʝ ʦʪ ʢʨʘʡʥʠʭ ʰʪʘʙʝʣʝʡ ʫʛʣʷ ʥʘʜʣʝʞʠʪ ʧʨʠʥʠʤʘʪʴ: 
- ʦʪʢʨʳʪʳʭ ʩʢʣʘʜʦʚ ʫʛʣʷ ʜʦ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫ-

ʞʝʥʠʡ – ʥʝ ʤʝʥʝʝ 15 ʤ, ʜʦ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ – ʥʝ ʤʝʥʝʝ 35 ʤ; 
- ʢʨʘʡʥʠʭ ʰʪʘʙʝʣʝʡ ʫʛʣʷ ʜʦ ʆʈʋ – ʥʝ ʤʝʥʝʝ 80 ʤ ʧʨʠ ʧʦʜʚʝʪ-

ʨʝʥʥʦʤ ʨʘʩʧʦʣʦʞʝʥʠʠ ʩʢʣʘʜʘ ʠ 100 ʤ – ʧʨʠ ʥʘʚʝʪʨʝʥʥʦʤ; 
- ʰʪʘʙʝʣʝʡ ʫʛʣʷ ʜʦ ʛʣʘʚʥʦʛʦ ʢʦʨʧʫʩʘ - ʥʝ ʤʝʥʝʝ 12–15 ʤ. 
ʆʩʥʦʚʥʳʤʠ ʩʦʦʨʫʞʝʥʠʷʤʠ ʤʘʟʫʪʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʷʚʣʷʶʪʩʷ ʨʝʟʝʨ-

ʚʫʘʨʳ ʜʣʷ ʤʘʟʫʪʘ, ʟʜʘʥʠʝ ʤʘʟʫʪʦʥʘʩʦʩʥʦʡ, ʧʨʠʝʤʥʦ-ʩʣʠʚʥʦʝ ʫʩʪʨʦʡ-
ʩʪʚʦ, ʵʩʪʘʢʘʜʳ ʤʘʟʫʪʦʧʨʦʚʦʜʦʚ. ʄʘʟʫʪʥʦʝ ʭʦʟʷʡʩʪʚʦ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ 
ʦʪʜʝʣʴʥʦʡ ʦʛʨʘʜʝ, ʥʘ ʨʘʩʩʪʦʷʥʠʠ 30 ʤ ʦʪ ʟʜʘʥʠʡ ʠ ʘʚʪʦʜʦʨʦʛ ʦʙʱʝʡ 
ʩʝʪʠ ʠ 40 ʤ ʦʪ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ ʦʙʱʝʡ ʩʝʪʠ (ʨʠʩ. ʇ3.20). ʎʠʣʠʥʜʨʠʯʝ-
ʩʢʠʝ ʨʝʟʝʨʚʫʘʨʳ ʚʳʧʦʣʥʷʶʪ ʠʟ ʞʝʣʝʟʦʙʝʪʦʥʘ ʠʣʠ ʤʝʪʘʣʣʘ. ɾʝʣʝʟʦʙʝ-
ʪʦʥʥʳʝ ʨʝʟʝʨʚʫʘʨʳ ʦʙʲʝʜʠʥʷʶʪ ʚ ʛʨʫʧʧʳ ʧʦ ʜʚʘ–ʯʝʪʳʨʝ ʨʝʟʝʨʚʫʘʨʘ 
ʦʙʱʝʡ ʝʤʢʦʩʪʴʶ ʜʦ 120000 ʤ3 ʠ ʦʙʚʘʣʦʚʳʚʘʶʪ ʛʨʫʥʪʦʤ. ʈʘʩʩʪʦʷʥʠʝ 
ʤʝʞʜʫ ʨʝʟʝʨʚʫʘʨʘʤʠ ʚ ʛʨʫʧʧʝ - ʥʝ ʤʝʥʝʝ 10 ʤ, ʤʝʞʜʫ ʨʝʟʝʨʚʫʘʨʘʤʠ 
ʩʦʩʝʜʥʠʭ ʛʨʫʧʧ – 15 ʤ. 
ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʩʪʝʥʢʘʤʠ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʨʝʟʝʨʚʫʘʨʦʚ ʚ ʛʨʫʧʧʝ 

ʩʦʩʪʘʚʣʷʝʪ 0,5 ʜʠʘʤʝʪʨʘ, ʥʦ ʥʝ ʙʦʣʝʝ 20 ʤ, ʘ ʤʝʞʜʫ ʨʝʟʝʨʚʫʘʨʘʤʠ 
ʩʦʩʝʜʥʠʭ ʛʨʫʧʧ – 40 ʤ. 
ʄʘʟʫʪʥʦʝ ʭʦʟʷʡʩʪʚʦ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʨʘʩʧʦʣʘʛʘʪʴ ʩ ʧʦʜʚʝʪʨʝʥʥʦʡ 

ʩʪʦʨʦʥʳ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʨʦʤʧʣʦʱʘʜʢʝ. 
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10.4. ɻʠʜʨʦʪʝʭʥʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ 
 
ɼʣʷ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʩ ʚʦʜʦʭʨʘʥʠʣʠʱʘʤʠ-ʦʭʣʘʜʠʪʝʣʷʤʠ ʠ ʩ ʧʨʷ-

ʤʦʪʦʯʥʦʡ ʩʠʩʪʝʤʦʡ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 
ʥʘʯʠʥʘʪʴ ʩ ʢʦʤʧʦʥʦʚʢʠ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ. ʇʨʠ ʩʦʟʜʘʥʠʠ 
ʚʦʜʦʭʨʘʥʠʣʠʱ ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ ʚʦʜʦʝʤʳ, ʧʨʠ 
ʠʭ ʦʪʩʫʪʩʪʚʠʠ – ʨʘʩʩʤʦʪʨʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʦʨʫʞʝʥʠʷ ʧʣʦʪʠʥ ʚ 
ʨʝʯʥʦʡ ʜʦʣʠʥʝ ʠ ʚ ʧʦʩʣʝʜʥʶʶ ʦʯʝʨʝʜʴ – ʚʦʟʤʦʞʥʦʩʪʴ ʫʩʪʨʦʡʩʪʚʘ 
ʥʘʣʠʚʥʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʦʛʦʨʦʞʝʥʥʦʛʦ ʜʘʤʙʘʤʠ. ɹʝʨʝʛʘ ʚʦʜʦ-
ʭʨʘʥʠʣʠʱʘ ʙʫʜʫʪ ʧʨʦʭʦʜʠʪʴ ʧʘʨʘʣʣʝʣʴʥʦ ʦʜʥʦʡ ʠʟ ʛʦʨʠʟʦʥʪʘʣʝʡ 
ʠʣʠ ʩʦʚʧʘʜʘʪʴ ʩ ʥʝʡ. 
ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʩʣʝʜʫʝʪ ʠʟʙʝʛʘʪʴ ʟʘʪʦʧʣʝʥʠʷ 

ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ, ʞʝʣʝʟʥʦʜʦʨʦʞ-
ʥʳʭ ʣʠʥʠʡ. ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʟʘ ʧʣʦʪʠʥʦʡ (ʥʠʞʝ ʧʦ ʪʝʯʝʥʠʶ) ʥʝ 
ʜʦʣʞʥʦ ʙʳʪʴ ʧʦʩʝʣʢʦʚ ʠ ʧʨʝʜʧʨʠʷʪʠʡ, ʪʘʢ ʢʘʢ ʚʦʟʤʦʞʝʥ ʝʝ ʧʨʦʨʳʚ. 
ɺʳʧʫʩʢ ʥʘʛʨʝʪʦʡ ʚʦʜʳ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʫʩʪʨʘʠʚʘʪʴ ʚʙʣʠʟʠ ʧʣʦʪʠ-

ʥʳ, ʘ ʟʘʙʦʨ ʦʭʣʘʞʜʘʶʱʝʡ ʚʦʜʳ - ʚ ʚʝʨʭʥʝʡ (ʧʦ ʪʝʯʝʥʠʶ) ʯʘʩʪʠ ʚʦ-
ʜʦʭʨʘʥʠʣʠʱʘ. 
ɺ ʥʘʣʠʚʥʳʭ ʠ ʦʟʝʨʥʳʭ ʚʦʜʦʭʨʘʥʠʣʠʱʘʭ ʟʘʙʦʨ ʠ ʚʳʧʫʩʢ ʚʦʜʳ 

ʜʦʣʞʥʳ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʢʘʢ ʤʦʞʥʦ ʜʘʣʴʰʝ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ʏʪʦʙʳ ʥʝ 
ʫʩʪʨʘʠʚʘʪʴ ʜʣʠʥʥʳʭ ʢʘʥʘʣʦʚ, ʯʘʩʪʴ ʘʢʚʘʪʦʨʠʠ ʤʦʞʥʦ ʦʛʦʨʦʜʠʪʴ 
ʩʪʨʫʝʥʘʧʨʘʚʣʷʶʱʝʡ ʜʘʤʙʦʡ. 
ʆʪ ʛʣʘʚʥʦʛʦ ʢʦʨʧʫʩʘ ʜʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʫʩʪʨʘʠʚʘʶʪ ʚʦʜʦʩʙʨʦʩ-

ʥʳʡ ʢʘʥʘʣ, ʢʦʪʦʨʳʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʨʦʤʧʣʦʱʘʜʢʠ ʜʝʣʘʝʪʩʷ ʧʦʜʟʝʤ-
ʥʳʤ, ʘ ʚʥʝ ʝʝ – ʦʪʢʨʳʪʳʤ. ʅʘ ɸʕʉ ʠ ʢʨʫʧʥʳʭ ʊʕʉ ʢʘʥʘʣ ʤʦʞʝʪ 
ʙʳʪʴ ʦʪʢʨʳʪʳʤ ʠ ʚʙʣʠʟʠ ʛʣʘʚʥʦʛʦ ʢʦʨʧʫʩʘ. 
ʐʠʨʠʥʫ ʦʪʢʨʳʪʦʛʦ ʢʘʥʘʣʘ ʧʦʚʝʨʭʫ ʤʦʞʥʦ ʦʨʠʝʥʪʠʨʦʚʦʯʥʦ ʦʮʝ-

ʥʠʪʴ ʧʦ ʧʨʠʙʣʠʞʝʥʥʦʡ ʬʦʨʤʫʣʝ 
 

1 2
ʢ 0,05 , ʤ,b Q= Ö  

 
ʛʜʝ Q – ʨʘʩʭʦʜ ʚʦʜʳ ʚ ʢʘʥʘʣʝ, ʤ3/ʯ. 
ʇʦ ʧʦʜʚʦʜʷʱʝʤʫ ʢʘʥʘʣʫ ʚʦʜʘ ʧʦʩʪʫʧʘʝʪ ʚ ʥʘʩʦʩʥʫʶ ʩʪʘʥʮʠʶ, 

ʢʦʪʦʨʫʶ ʨʘʟʤʝʱʘʶʪ ʚʙʣʠʟʠ ʛʣʘʚʥʦʛʦ ʢʦʨʧʫʩʘ ʩʦ ʩʪʦʨʦʥʳ ʤʘʰʠʥʥʦ-
ʛʦ ʟʘʣʘ. ʐʠʨʠʥʘ ʟʘʙʦʨʥʦʛʦ ʢʘʥʘʣʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʘʥʘʣʦʛʠʯʥʦ ʩʙʨʦʩ-
ʥʦʤʫ. 
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ɼʣʷ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʩ ʛʨʘʜʠʨʥʷʤʠ ʠʭ ʨʘʟʤʝʱʘʶʪ ʚ ʧʨʝʜʝʣʘʭ 
ʧʨʦʤʧʣʦʱʘʜʢʠ. 
ʅʘ ʥʝʙʦʣʴʰʠʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷʭ (ʊʕʎ) ʛʨʘʜʠʨʥʠ ʨʘʟʤʝʱʘʶʪ ʩʦ 

ʩʪʦʨʦʥʳ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʨʮʘ ʛʣʘʚʥʦʛʦ ʢʦʨʧʫʩʘ, ʨʝʞʝ – ʩʦ ʩʪʦʨʦʥʳ 
ʚʨʝʤʝʥʥʦʛʦ ʪʦʨʮʘ. ʇʨʠ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʛʨʘʜʠʨʝʥ (8–10) ʦʥʠ 
ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʜʚʫʤʷ ʛʨʫʧʧʘʤʠ ʩ ʦʙʝʠʭ ʩʪʦʨʦʥ ʛʣʘʚʥʦʛʦ ʢʦʨʧʫʩʘ. 
ʅʘ ɸʕʉ ʠ ʢʨʫʧʥʳʭ ʂʕʉ ʛʨʘʜʠʨʥʠ ʤʦʛʫʪ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʚʜʦʣʴ 

ʛʣʘʚʥʦʛʦ ʢʦʨʧʫʩʘ ʩʦ ʩʪʦʨʦʥʳ ʤʘʰʠʥʥʦʛʦ ʟʘʣʘ. 
ɻʨʘʜʠʨʥʠ ʨʘʩʧʦʣʘʛʘʶʪ ʥʝ ʙʦʣʝʝ ʯʝʤ ʚ ʜʚʘ ʨʷʜʘ. ʈʘʩʩʪʦʷʥʠʝ ʚ 

ʩʚʝʪʫ ʤʝʞʜʫ ʛʨʘʜʠʨʥʷʤʠ ʧʨʠʥʠʤʘʝʪʩʷ ʥʝ ʤʝʥʝʝ 0,5 ʜʠʘʤʝʪʨʘ ʛʨʘ-
ʜʠʨʥʠ ʠ 18 ʤ ʧʨʠ ʠʭ ʧʣʦʱʘʜʠ ʜʦ 3200 ʤ2 ʠ ʥʝ ʤʝʥʝʝ 0,75 ʜʠʘʤʝʪʨʘ 
ʧʨʠ ʙʦʣʴʰʠʭ ʧʣʦʱʘʜʷʭ. 
ʄʠʥʠʤʘʣʴʥʳʝ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʙʘʰʝʥʥʳʭ ʛʨʘʜʠʨʝʥ ʧʨʠʥʠʤʘʶʪʩʷ: 
- ʜʦ ʆʈʋ ʠ ʃʕʇ – 30 ʤ; 
- ʟʜʘʥʠʡ, ʦʪʢʨʳʪʳʭ ʥʘʟʝʤʥʳʭ ʩʢʣʘʜʦʚ, ʢʨʘʷ ʧʨʦʝʟʞʝʡ ʯʘʩʪʠ ʘʚ-

ʪʦʜʦʨʦʛ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ – 2 ʤ; 
- ʦʩʝʡ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʧʫʪʝʡ ʚʥʝʰʥʠʭ ʠ ʩʦʨʪʠʨʦʚʦʯʥʳʭ – 42 ʤ; 
- ʚʥʫʪʨʝʥʥʠʭ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʧʫʪʝʡ – 12 ʤ; 
- ʥʘʟʝʤʥʳʭ ʠ ʥʘʜʟʝʤʥʳʭ ʠʥʞʝʥʝʨʥʳʭ ʩʝʪʝʡ ʠ ʦʛʨʘʞʜʝʥʠʡ, ʢʨʘʷ 

ʧʨʦʝʟʞʝʡ ʯʘʩʪʠ ʧʦʜʲʝʟʜʥʳʭ ʠ ʚʥʫʪʨʠʟʘʚʦʜʩʢʠʭ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦ-
ʨʦʛ – 9 ʤ. 
ʈʘʩʩʪʦʷʥʠʷ ʦʪ ʙʨʳʟʛʘʪʝʣʴʥʳʭ ʙʘʩʩʝʡʥʦʚ, ʚʝʥʪʠʣʷʮʠʦʥʥʳʭ ʩʝʢ-

ʮʠʦʥʥʳʭ ʛʨʘʜʠʨʝʥ ʜʦ ʟʜʘʥʠʡ, ʩʦʦʨʫʞʝʥʠʡ ʠ ʠʭ ʵʣʝʤʝʥʪʦʚ ʩʣʝʜʫʝʪ 
ʧʨʠʥʠʤʘʪʴ ʧʦ ʪʘʙʣ. 1 ʊʂʇ 45-3.01-155–2009 (02250) «ɻʝʥʝʨʘʣʴʥʳʝ 
ʧʣʘʥʳ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. ʉʪʨʦʠʪʝʣʴʥʳʝ ʥʦʨʤʳ ʧʨʦʝʢ-
ʪʠʨʦʚʘʥʠʷ». 
ʅʝ ʩʣʝʜʫʝʪ ʨʘʩʧʦʣʘʛʘʪʴ ʛʨʘʜʠʨʥʠ ʩ ʥʘʚʝʪʨʝʥʥʦʡ ʩʪʦʨʦʥʳ ʧʦ ʦʪ-

ʥʦʰʝʥʠʶ ʢ ʆʈʋ. 
ɽʩʣʠ ʥʘ ʠʩʭʦʜʥʦʤ ʩʠʪʫʘʮʠʦʥʥʦʤ ʧʣʘʥʝ ʧʦʢʘʟʘʥ ʨʝʣʴʝʬ ʤʝʩʪʥʦ-

ʩʪʠ (ʛʦʨʠʟʦʥʪʘʣʠ), ʪʦ ʩʣʝʜʫʝʪ ʦʧʨʝʜʝʣʠʪʴ ʤʘʢʩʠʤʘʣʴʥʫʶ ʚʳʩʦʪʫ ʠ 
ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʧʣʦʪʠʥʳ, ʚʦʟʚʦʜʠʤʦʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʚʦʜʦʭʨʘʥʠʣʠʱʘ. 
ʅʘ ʧʣʘʥʝ ʩʣʝʜʫʝʪ ʧʦʢʘʟʘʪʴ ʢʦʥʪʫʨʳ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʦʪʚʦʜʷʱʠʡ ʠ 
ʧʦʜʚʦʜʷʱʠʡ ʢʘʥʘʣʳ, ʥʘʩʦʩʥʫʶ ʮʠʨʢʫʣʷʮʠʦʥʥʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ, 
ʧʣʦʪʠʥʫ ʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ – ʩʪʨʫʝʥʘʧʨʘʚʣʷʶʱʫʶ ʜʘʤʙʫ. 
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10.5. ɿʦʣʦʦʪʚʘʣʳ 
 
ʇʦʜ ʟʦʣʦʦʪʚʘʣʳ ʜʦʣʞʥʳ ʦʪʚʦʜʠʪʴʩʷ ʙʨʦʩʦʚʳʝ ʟʝʤʣʠ: ʥʝʫʜʦʙʴʷ, 

ʦʚʨʘʛʠ ʠ ʪ. ʧ. ʀʥʦʛʜʘ, ʝʩʣʠ ʥʘ ʤʝʩʪʥʦʩʪʠ ʥʝʪ ʧʦʜʭʦʜʷʱʝʡ ʧʣʦʱʘʜʢʠ 
ʥʘ ʚʝʩʴ ʨʘʩʯʝʪʥʳʡ ʧʝʨʠʦʜ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʜʚʘ-ʪʨʠ 
ʟʦʣʦʦʪʚʘʣʘ. ʅʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʫʩʪʨʘʠʚʘʪʴ ʟʦʣʦʦʪʚʘʣʳ ʩ ʚʝʨʭʥʝʡ ʦʪ-
ʤʝʪʢʦʡ, ʧʨʝʚʳʰʘʶʱʝʡ ʦʪʤʝʪʢʠ ʙʣʠʞʘʡʰʠʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ. 
ʅʘ ʙʝʨʝʛʫ ʙʘʩʩʝʡʥʘ ʦʩʚʝʪʣʝʥʥʦʡ ʚʦʜʳ ʫʩʪʨʘʠʚʘʝʪʩʷ ʥʘʩʦʩʥʘʷ ʩʪʘʥ-
ʮʠʷ, ʢʦʪʦʨʘʷ ʧʦʜʘʝʪ ʚʦʜʫ ʧʦ ʪʨʫʙʦʧʨʦʚʦʜʘʤ ʚ ʛʣʘʚʥʳʡ ʢʦʨʧʫʩ. ɿʦ-
ʣʦʦʪʚʘʣʳ ʩʣʝʜʫʝʪ ʨʘʟʤʝʱʘʪʴ ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʩ ʧʦʜʚʝʪʨʝʥʥʦʡ ʩʪʦ-
ʨʦʥʳ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʞʠʣʦʤʫ ʧʦʩʝʣʢʫ ʠ ʧʨʦʤʧʣʦʱʘʜʢʝ ʩ ʉɿɿ ʨʘʜʠʫ-
ʩʦʤ 500 ʤ. ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʟʦʣʦʦʪʚʘʣʦʤ ʠ ʧʨʦʤʧʣʦʱʘʜʢʦʡ 
ʦʙʳʯʥʦ ʥʝ ʧʨʝʚʳʰʘʝʪ 10 ʢʤ. ʅʘ ʧʣʘʥʝ ʩʣʝʜʫʝʪ ʧʦʢʘʟʘʪʴ ʢʦʥʪʫʨʳ 
ʟʦʣʦʦʪʚʘʣʘ, ʙʘʩʩʝʡʥʘ ʦʩʚʝʪʣʝʥʥʦʡ ʚʦʜʳ ʠ ʥʘʩʦʩʥʫʶ ʩʪʘʥʮʠʶ. 

10.6. ʕʣʝʢʪʨʠʯʝʩʢʠʝ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ 

ʆʈʋ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʨʘʩʧʦʣʘʛʘʪʴ ʨʷʜʦʤ ʩ ʧʨʦʤʧʣʦʱʘʜʢʦʡ ʧʨʠ 
ʤʠʥʠʤʘʣʴʥʦʡ ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʣʠʥʠʡ ʦʪ ʧʦʚʳʰʘʶ-
ʱʠʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʜʘʯʠ ʤʦʱʥʦʩʪʠ ʦʪ ʆʈʋ ʧʦ 
ʣʠʥʠʷʤ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ ʩ ʫʯʝʪʦʤ ʥʝʦʙʭʦʜʠʤʦʡ ʰʠʨʠʥʳ ʢʦʨʠʜʦʨʘ. 
ʇʦʜ ʣʠʥʠʷʤʠ ʚ ʧʨʝʜʝʣʘʭ ʢʦʨʠʜʦʨʘ ʥʝ ʜʦʣʞʥʳ ʥʘʭʦʜʠʪʴʩʷ ʢʘʢʠʝ-
ʣʠʙʦ ʟʜʘʥʠʷ. 
ʆʧʪʠʤʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʨʘʩʧʦʣʦʞʝʥʠʝ ʆʈʋ ʚʜʦʣʴ ʬʘʩʘʜʥʦʡ ʩʪʝ-

ʥʳ, ʧʦ ʬʨʦʥʪʫ ʤʘʰʠʥʥʦʛʦ ʦʪʜʝʣʝʥʠʷ ʛʣʘʚʥʦʛʦ ʢʦʨʧʫʩʘ (ʨʠʩ. ʇ6.5, ʘ 
ʧʨʠʣʦʞʝʥʠʷ 6), ʦʜʥʘʢʦ ʵʪʦ ʤʝʩʪʦ ʷʚʣʷʝʪʩʷ ʥʘʠʣʫʯʰʠʤ ʠ ʜʣʷ ʦʙʲʝʢ-
ʪʦʚ ʩʠʩʪʝʤʳ ʪʝʭʥʠʯʝʩʢʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ. 
ɺʳʙʦʨ ʜʨʫʛʦʡ ʧʣʦʱʘʜʢʠ ʜʣʷ ʆʈʋ (ʨʠʩ. ʇ6.5, ʚ) ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʝʩʪʥʳʭ ʫʩʣʦʚʠʡ, ʨʝʣʴʝʬʘ, ʦʩʦʙʝʥʥʦʩʪʝʡ ʙʝʨʝʛʦʚʦʡ 
ʣʠʥʠʠ ʠʩʪʦʯʥʠʢʘ ʚʦʜʦʩʥʘʙʞʝʥʠʷ. 
ɺʦʟʤʦʞʥʳ ʨʝʰʝʥʠʷ ʩ ʨʘʟʤʝʱʝʥʠʝʤ ʆʈʋ ʩʦ ʩʪʦʨʦʥʳ ʢʦʪʝʣʴʥʦʛʦ 

ʦʪʜʝʣʝʥʠʷ ʛʣʘʚʥʦʛʦ ʢʦʨʧʫʩʘ, ʝʩʣʠ ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʢʦʤʧʦʥʦʚʢʘ ʧʦ-
ʩʣʝʜʥʝʛʦ, ʠʣʠ ʚ ʢʘʯʝʩʪʚʝ ʦʧʦʨ ʜʣʷ ʧʝʨʝʜʘʯʠ ʣʠʥʠʡ ʦʪ ʧʦʚʳʰʘʶʱʠʭ 
ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʥʘ ʆʈʋ (ʨʠʩ. ʇ6.5, ʛ) ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʳʤʦ-
ʚʳʝ ʪʨʫʙʳ. 
ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʛʨʘʜʠʨʝʥ «ʢʦʥʢʫʨʝʥʮʠʷ» ʤʝʞʜʫ ʆʈʋ ʠ ʦʙʲ-

ʝʢʪʘʤʠ ʩʠʩʪʝʤʳ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʤʝʥʝʝ ʦʩʪʨʘʷ. ɻʨʘʜʠʨʥʠ ʦʙʳʯʥʦ 
ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ ʧʨʦʤʧʣʦʱʘʜʢʝ ʦʜʥʦʡ ʠʣʠ ʜʚʫʤʷ ʛʨʫʧʧʘʤʠ ʧʦ 
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ʬʨʦʥʪʫ ʤʘʰʠʥʥʦʛʦ ʦʪʜʝʣʝʥʠʷ ʛʣʘʚʥʦʛʦ ʢʦʨʧʫʩʘ ʩ ʚʳʜʝʣʝʥʠʝʤ  
ʢʦʨʠʜʦʨʘ ʜʣʷ ʣʠʥʠʡ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ ʦʪ ʧʦʚʳʰʘʶʱʠʭ ʪʨʘʥʩʬʦʨʤʘ-
ʪʦʨʦʚ ʜʦ ʆʈʋ. ʉʭʝʤʘ ʚʟʘʠʤʦʨʘʩʧʦʣʦʞʝʥʠʷ ʧʣʦʱʘʜʢʠ ʠ ʆʈʋ ʘʥʘʣʦ-
ʛʠʯʥʘ ʨʠʩ. ʇ6.5, ʘ. 
ʈʘʩʩʪʦʷʥʠʝ ʦʪ ʧʨʦʤʧʣʦʱʘʜʢʠ (ʦʪ ʛʨʘʜʠʨʝʥ, ʙʨʳʟʛʘʣʴʥʳʭ ʙʘʩʩʝʡ-

ʥʦʚ) ʜʦ ʆʈʋ ʠ ʚʦʟʜʫʰʥʳʭ ʃʕʇ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʦ. ʄʠʥʠʤʘʣʴʥʦʝ 
ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʆʈʋ (ʃʕʇ) ʜʦ ʙʨʳʟʛʘʣʴʥʳʭ ʙʘʩʩʝʡʥʦʚ ʠ ʙʘʰʝʥʥʳʭ 
ʛʨʘʜʠʨʝʥ ʩʦʩʪʘʚʣʷʝʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 80 ʠ 30 ʤ. ʉʫʱʝʩʪʚʫʝʪ ʦʧʘʩ-
ʥʦʩʪʴ ʦʙʣʝʜʝʥʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʣʠʥʠʡ ʧʨʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʦ-
ʛʦʜʥʳʭ ʫʩʣʦʚʠʷʭ. ʅʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʠ ʨʦʟʫ ʚʝʪʨʦʚ. 
ɿʜʘʥʠʝ ɿʈʋ ʦʙʳʯʥʦ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ 20–40 ʤ ʦʪ ʤʘʰʠʥʥʦʛʦ ʦʪʜʝ-

ʣʝʥʠʷ, ʧʣʦʱʘʜʢʘ ʆʈʋ – ʥʘ ʨʘʩʩʪʦʷʥʠʠ 50–100 ʤ. 
ɺ ʥʘʧʨʘʚʣʝʥʠʠ ʃʕʇ ʥʝ ʜʦʣʞʥʦ ʙʳʪʴ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʚʦʜʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ, ʙʦʣʦʪʘ, ʢʨʫʧʥʦʛʦ ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ. ʃʕʇ ʧʦ ʚʦʟ-
ʤʦʞʥʦʩʪʠ ʜʦʣʞʥʳ ʦʙʭʦʜʠʪʴ ʣʝʩʪʥʳʝ ʤʘʩʩʠʚʳ. 

 
10.7. ʉʪʨʦʠʪʝʣʴʥʦ-ʤʦʥʪʘʞʥʘʷ ʙʘʟʘ 

 
ʉʪʨʦʡʙʘʟʫ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʨʘʩʧʦʣʘʛʘʪʴ ʢʘʢ ʤʦʞʥʦ ʙʣʠʞʝ ʢ ʧʨʦʤ-

ʧʣʦʱʘʜʢʝ ʩʦ ʩʪʦʨʦʥʳ ʚʨʝʤʝʥʥʦʛʦ ʪʦʨʮʘ ʛʣʘʚʥʦʛʦ ʢʦʨʧʫʩʘ. ʅʦʨʤʘʤʠ 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʨʝʢʦʤʝʥʜʫʝʪʩʷ, ʯʪʦʙʳ ʵʪʦ ʨʘʩʩʪʦʷ-
ʥʠʝ ʥʝ ʧʨʝʚʳʰʘʣʦ 100 ʤ. ʇʨʝʜʧʦʯʪʝʥʠʝ ʦʪʜʘʝʪʩʷ ʨʝʰʝʥʠʷʤ ʩ ʤʠʥʠ-
ʤʘʣʴʥʳʤʠ ʨʘʜʠʫʩʘʤʠ ʧʦʚʦʨʦʪʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʧʫʪʝʡ ʠ ʯʠʩʣʦʤ 
ʤʘʥʝʚʨʦʚʳʭ ʦʧʝʨʘʮʠʡ ʧʨʠ ʧʦʜʘʯʝ ʫʢʨʫʧʥʝʥʥʳʭ ʙʣʦʢʦʚ ʩʪʨʦʠʪʝʣʴ-
ʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʛʣʘʚʥʳʡ ʢʦʨʧʫʩ, ʚ ʤʦʥʪʘʞ. ʉʭʝʤʘ 
ʥʘ ʨʠʩ. ʇ6.3, ʘ ʧʨʠʣʦʞʝʥʠʷ 6 ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʝʡ, ʯʝʤ ʥʘ ʨʠʩ. ʇ6.3, ʙ, 
ʠ ʦʙʝ ʦʥʠ ʣʫʯʰʝ, ʯʝʤ ʚʘʨʠʘʥʪʳ ʥʘ ʨʠʩ. ʇ6.3, ʚ, ʛ. 
ʉʪʨʦʠʪʝʣʴʥʦ-ʤʦʥʪʘʞʥʳʝ ʙʘʟʳ ɸʕʉ, ʢʘʢ ʧʨʘʚʠʣʦ, ʨʝʰʘʶʪʩʷ ʚ 

ʨʘʩʯʣʝʥʝʥʥʦʡ ʢʦʤʧʦʥʦʚʢʝ. ʏʘʩʪʴ ʦʙʲʝʢʪʦʚ ʙʘʟʳ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʨʷ-
ʜʦʤ ʩ ʧʨʦʤʧʣʦʱʘʜʢʦʡ, ʥʦ ʟʘ ʧʨʝʜʝʣʘʤʠ ʪʝʨʨʠʪʦʨʠʠ ʚʦʟʤʦʞʥʦʛʦ 
ʨʘʩʰʠʨʝʥʠʷ ɸʕʉ. ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ ʙʘʟʳ, ʦʙʲʝʢʪʳ ʢʦʪʦʨʦʡ ʧʦʩʣʝ 
ʦʢʦʥʯʘʥʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ɸʕʉ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝ-
ʩʪʚʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʨʘʟʤʝʱʘʝʪʩʷ ʟʘ ʧʨʝʜʝʣʘʤʠ 
ʉɿɿ ɸʕʉ. ʇʣʦʱʘʜʴ ʦʩʥʦʚʥʦʡ ʙʘʟʳ ʩʦʩʪʘʚʣʷʝʪ 60–70 % ʦʙʱʝʡ ʧʣʦ-
ʱʘʜʠ ʩʪʨʦʡʙʘʟʳ. 
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10.8. ɾʠʣʦʡ ʧʦʩʝʣʦʢ 
 
ɾʠʣʦʡ ʧʦʩʝʣʦʢ ʜʦʣʞʝʥ ʨʘʟʤʝʱʘʪʴʩʷ ʥʘ ʤʠʥʠʤʘʣʴʥʦʤ ʨʘʩʩʪʦʷ-

ʥʠʠ ʦʪ ʧʨʦʤʧʣʦʱʘʜʢʠ, ʥʦ ʟʘ ʧʨʝʜʝʣʘʤʠ ʉɿɿ, ʩ ʥʘʚʝʪʨʝʥʥʦʡ ʩʪʦʨʦʥʳ 
ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʨʦʤʧʣʦʱʘʜʢʝ ʠ ʟʦʣʦʦʪʚʘʣʫ (ʧʨʠ ʨʘʟʤʝʱʝʥʠʠ ʧʦ-
ʩʣʝʜʥʝʛʦ ʙʣʠʞʝ 4 ʢʤ). ʇʨʝʦʙʣʘʜʘʶʱʝʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚʝʪʨʘ ʧʨʠʥʠʤʘ-
ʝʪʩʷ ʧʦ ʨʦʟʝ ʚʝʪʨʦʚ ʠʶʥʷ. 
ɾʠʣʦʡ ʧʦʩʝʣʦʢ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʨʘʩʧʦʣʘʛʘʪʴ ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ 

ʚʙʣʠʟʠ ʧʨʠʨʦʜʥʦʛʦ ʠʣʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʚʦʜʦʝʤʘ ʠ ʤʘʛʠʩʪʨʘʣʴʥʳʭ 
ʞʝʣʝʟʥʳʭ (ʩʦ ʩʪʘʥʮʠʝʡ) ʠ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ. ʆʪ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ 
ʞʠʣʦʡ ʧʦʩʝʣʦʢ ʩʣʝʜʫʝʪ ʦʪʜʝʣʷʪʴ ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʦʡ ʧʦʣʦʩʦʡ ʰʠ-
ʨʠʥʦʡ ʥʝ ʤʝʥʝʝ 100 ʤ ʩ ʦʟʝʣʝʥʝʥʠʝʤ. 

 
10.9. ʆʙʲʝʢʪʳ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʙʳʪʦʚʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ 

 
ɺ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʙʳʪʦʚʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ 

ʯʘʱʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʘʨʪʝʟʠʘʥʩʢʠʝ ʩʢʚʘʞʠʥʳ - ʦʙʳʯʥʦ ʢʫʩʪ ʠʟ 
5–10 ʩʢʚʘʞʠʥ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʝʙʠʪʘ ʠ ʧʦʪʨʝʙʥʦʩʪʝʡ), ʦʙʱʠʡ ʜʣʷ 
ʧʦʩʝʣʢʘ, ʧʨʦʤʧʣʦʱʘʜʢʠ, ʩʪʨʦʡʙʘʟʳ ʠ ʜʨ. ʐʠʨʠʥʘ ʧʝʨʚʦʛʦ ʧʦʷʩʘ 
ʟʦʥʳ ʩʘʥʠʪʘʨʥʦʛʦ ʦʭʨʘʥʝʥʠʷ ʜʣʷ ʧʦʜʟʝʤʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʚʦʜʦʩʥʘʙ-
ʞʝʥʠʷ – 30–50 ʤ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʤʦʞʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʩʭʝʤʫ ʚʦ-
ʜʦʦʪʙʦʨʘ, ʚʦʜʦʧʦʜʘʯʠ ʠ ʚʦʜʦʦʪʚʝʜʝʥʠʷ ɹʝʣʦʨʫʩʩʢʦʡ ɸʕʉ, ʢʦʪʦʨʘʷ 
ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ. 66 (ʣʠʩʪ 270 ʦʪʯʝʪʘ ʦʙ ʆɺʆʉ, ʯʘʩʪʴ 8.2). ʅʘ ʊʕʎ 
ʜʣʷ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʛʦʨʦʜʩʢʘʷ ʩʝʪʴ. 

 
 

11. ʊʈɸʅʉʇʆʈʊʅʓɽ ʂʆʄʄʋʅʀʂɸʎʀʀ 
 
ʇʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʊʕʉ ʠ ɸʕʉ ʪʨʝʙʫʝʪʩʷ ʧʨʦ-

ʢʣʘʜʢʘ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʠ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ – ʚʥʝʰʥʠʭ ʠ ʚʥʫʪʨʝʥʥʠʭ. 
ɼʣʷ ʥʝʙʦʣʴʰʠʭ ɸʕʉ ʠ ʊʕʉ (ʧʨʠ ʜʦʩʪʘʚʢʝ ʪʦʧʣʠʚʘ ʧʦ ʪʨʫʙʦʧʨʦʚʦ-
ʜʘʤ ʠʣʠ ʢʦʥʪʝʡʥʝʨʘʤʠ) ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʚʙʣʠʟʠ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ 
ʠʥʦʛʜʘ ʦʛʨʘʥʠʯʠʚʘʶʪʩʷ ʘʚʪʦʜʦʨʦʛʘʤʠ. 
ʇʨʠ ʪʨʘʩʩʠʨʦʚʢʝ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʠ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ ʥʘ ʧʣʘʥʝ 

ʤʝʩʪʥʦʩʪʠ ʩʣʝʜʫʝʪ ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʩʣʝʜʫʶʱʠʭ ʧʨʘʚʠʣ: 
- ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʜʦʨʦʛ ʜʦʣʞʥʘ ʙʳʪʴ ʤʠʥʠʤʘʣʴʥʦʡ; 
- ʥʝʦʙʭʦʜʠʤʦ ʠʟʙʝʛʘʪʴ ʧʝʨʝʩʝʯʝʥʠʡ ʞʝʣʝʟʥʳʭ ʠ ʘʚʪʦʤʦʙʠʣʴʥʳʭ 

ʜʦʨʦʛ; 
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- ʫʢʣʦʥʳ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ ʥʝ ʜʦʣʞʥʳ ʧʨʝʚʳʰʘʪʴ 0,01; ʥʘ ʭʦʣʤʠ-
ʩʪʦʡ ʤʝʩʪʥʦʩʪʠ ʠʭ ʩʣʝʜʫʝʪ ʧʨʦʢʣʘʜʳʚʘʪʴ ʧʦʜ ʤʘʣʳʤ ʫʛʣʦʤ ʢ ʛʦʨʠ-
ʟʦʥʪʘʣʷʤ; 
- ʤʠʥʠʤʘʣʴʥʳʡ ʨʘʜʠʫʩ ʢʨʠʚʠʟʥʳ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ ʧʨʠʥʠʤʘʪʴ 

200 ʤ ʜʣʷ ʂʕʉ ʠ ɸʕʉ ʠ 150 ʤ – ʜʣʷ ʊʕʎ; 
- ʫʢʣʦʥʳ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʥʝ ʜʦʣʞʥʳ ʧʨʝʚʳʰʘʪʴ 0,09, ʤʠ-

ʥʠʤʘʣʴʥʳʡ ʨʘʜʠʫʩ ʧʦʚʦʨʦʪʘ – 50 ʤ. 
ʐʠʨʠʥʫ ʧʦʣʦʩʳ ʦʪʯʫʞʜʝʥʠʷ ʧʨʠʥʷʪʴ ʨʘʚʥʦʡ 20 ʤ ʜʣʷ ʞʝʣʝʟʥʳʭ 

ʜʦʨʦʛ ʠ 25 ʤ – ʜʣʷ ʘʚʪʦʤʦʙʠʣʴʥʳʭ. 
 
 

12. ʊɽʍʅʆʃʆɻʀʏɽʉʂʀɽ ʂʆʄʄʋʅʀʂɸʎʀʀ  
ʀ ʀʅɾɽʅɽʈʅʓɽ ʉɽʊʀ 

 
ʅʘ ʩʠʪʫʘʮʠʦʥʥʦʤ ʧʣʘʥʝ ʥʝʦʙʭʦʜʠʤʦ ʧʦʢʘʟʘʪʴ ʩʣʝʜʫʶʱʠʝ ʪʝʭʥʦ-

ʣʦʛʠʯʝʩʢʠʝ ʢʦʤʤʫʥʠʢʘʮʠʠ ʠ ʠʥʞʝʥʝʨʥʳʝ ʩʝʪʠ: 
- ʢʘʙʝʣʴ ʠʣʠ ʃʕʇ ʥʘʧʨʷʞʝʥʠʝʤ 6 ʠʣʠ 10 ʢɺʪ ʦʪ ʧʨʦʤʧʣʦʱʘʜʢʠ 

ʜʦ ʞʠʣʦʛʦ ʧʦʩʝʣʢʘ (ʧʨʦʢʣʘʜʳʚʘʝʪʩʷ ʚʜʦʣʴ ʜʦʨʦʛ); ʰʠʨʠʥʘ ʧʦʣʦʩʳ 
ʦʪʯʫʞʜʝʥʠʷ – 10 ʤ; 
- ʃʕʇ ʦʪ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʈʋ ʧʦʪʨʝʙʠʪʝʣʷʤ; ʰʠʨʠʥʘ ʢʦʨʠʜʦʨʘ 

ʧʨʠʥʠʤʘʝʪʩʷ ʧʦ ʪʘʙʣ. 12.1 ʠ ʦʙʦʟʥʘʯʘʝʪʩʷ ʥʘ ʩʠʪʫʘʮʠʦʥʥʦʤ ʧʣʘʥʝ; 
ʧʨʠ ʨʘʩʯʝʪʝ ʪʝʨʨʠʪʦʨʠʠ, ʟʘʥʠʤʘʝʤʦʡ ʦʙʲʝʢʪʘʤʠ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ, 
ʢʦʨʠʜʦʨʳ ʃʕʇ ʥʝ ʫʯʠʪʳʚʘʶʪʩʷ; 
- ʵʩʪʘʢʘʜʫ ʧʘʨʦʤʘʟʫʪʦʧʨʦʚʦʜʦʚ ʤʝʞʜʫ ʧʨʦʤʧʣʦʱʘʜʢʦʡ (ʛʣʘʚ-

ʥʳʡ ʢʦʨʧʫʩ) ʠ ʤʘʟʫʪʥʳʤ ʭʦʟʷʡʩʪʚʦʤ (ʤʘʟʫʪʦʥʘʩʦʩʥʦʡ), ʰʠʨʠʥʘ ʧʦ-
ʣʦʩʳ ʦʪʯʫʞʜʝʥʠʷ ʟʝʤʣʠ – 15 ʤ; 
- ʵʩʪʘʢʘʜʫ ʧʘʨʦʧʨʦʚʦʜʘ ʦʪ ʧʨʦʤʧʣʦʱʘʜʢʠ ʊʕʎ ʜʦ ʧʦʪʨʝʙʠʪʝʣʝʡ 

ʧʘʨʘ (ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ); ʰʠʨʠʥʘ ʧʦʣʦʩʳ ʦʪʯʫʞʜʝʥʠʷ –  
5 ʤ; 
- ʛʘʟʦʧʨʦʚʦʜ ʥʘ ʧʨʦʤʧʣʦʱʘʜʢʫ (ʜʣʷ ʛʘʟʦʤʘʟʫʪʥʳʭ ʊʕʉ); ʰʠʨʠ-

ʥʘ ʧʦʣʦʩʳ ʦʪʯʫʞʜʝʥʠʷ – 10 ʤ; 
- ʪʝʧʣʦʪʨʘʩʩʫ ʦʪ ʧʨʦʤʧʣʦʱʘʜʢʠ ʜʦ ʞʠʣʦʛʦ ʧʦʩʝʣʢʘ (ʧʨʦʢʣʘʜʳ-

ʚʘʝʪʩʷ ʚʜʦʣʴ ʘʚʪʦʜʦʨʦʛʠ); ʰʠʨʠʥʘ ʧʦʣʦʩʳ ʦʪʯʫʞʜʝʥʠʷ – 10 ʤ; 
- ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʝ ʩʝʪʠ ʦʪ ʞʠʣʦʛʦ ʧʦʩʝʣʢʘ, ʧʨʦʤʙʘʟʳ ʠ ʩʪʨʦʠ-

ʪʝʣʴʥʦʡ ʙʘʟʳ ʜʦ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ; ʰʠʨʠʥʘ ʧʦʣʦʩʳ ʦʪʯʫʞʜʝʥʠʷ – 
10 ʤ; 
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- ʟʦʣʦʦʪʚʘʣʳ (ʜʚʝ-ʪʨʠ ʥʠʪʢʠ) ʠ ʪʨʫʙʦʧʨʦʚʦʜʳ ʦʩʚʝʪʣʝʥʥʦʡ 
ʚʦʜʳ (ʦʜʥʘ-ʜʚʝ ʥʠʪʢʠ) ʤʝʞʜʫ ʧʨʦʤʧʣʦʱʘʜʢʦʡ (ʢʦʪʝʣʴʥʳʤ ʦʪʜʝʣʝ-
ʥʠʝʤ) ʠ ʟʦʣʦʦʪʚʘʣʦʤ (ʧʨʦʢʣʘʜʳʚʘʶʪʩʷ ʚʜʦʣʴ ʜʦʨʦʛʠ ʥʘ ʟʦʣʦʦʪʚʘʣ); 
ʰʠʨʠʥʘ ʧʦʣʦʩʳ ʦʪʯʫʞʜʝʥʠʷ – 20 ʤ; 
- ʩʝʪʠ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʠʪʴʝʚʦʛʦ ʠ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʛʦ ʚʦʜʦʧʨʦ-

ʚʦʜʘ – ʦʪ ʢʫʩʪʘ ʘʨʪʝʟʠʘʥʩʢʠʭ ʩʢʚʘʞʠʥ ʜʦ ʧʨʦʤʧʣʦʱʘʜʢʠ, ʩʪʨʦʡʙʘʟʳ 
ʠ ʞʠʣʦʛʦ ʧʦʩʝʣʢʘ; ʰʠʨʠʥʘ ʧʦʣʦʩʳ ʦʪʯʫʞʜʝʥʠʷ – 10 ʤ. 

 
ʊʘʙʣʠʮʘ 12.1 

ʐʠʨʠʥʘ ʢʦʨʠʜʦʨʘ ʃʕʇ 
 

ʅʘʧʨʷʞʝʥʠʝ, 
ʢɺ 

ʐʠʨʠʥʘ ʢʦʨʠʜʦʨʘ, ʤ, ʧʨʠ ʯʠʩʣʝ ʣʠʥʠʡ 
1 2 3 4 6 8 10 

35 38 50 62 74 98 122 182 
110 51 67 83 99 130 163 195 
220 65 87 109 131 175 220 263 
330 78 106 134 162 218 274 330 
500 88 131 174 217 300 390 475 
750 155 255 355 455 - - - 

 
ʇʨʠʤʝʯʘʥʠʝ . ɺ ʛʦʨʦʜʩʢʠʭ ʫʩʣʦʚʠʷʭ ʰʠʨʠʥʘ ʢʦʨʠʜʦʨʘ ʃʕʇ 35 ʢɺ - 17 ʤ, ʃʕʇ 

110 ʢɺ - 20 ʤ. 
 
ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ ʜʣʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʦʤʤʫʥʠʢʘʮʠʡ ʧʨʠ-

ʚʝʜʝʥʳ ʚ ʧʨʠʣʦʞʝʥʠʠ 7. 
 
 

13. ʊɽʍʅʀʂʆ-ʕʂʆʅʆʄʀʏɽʉʂʀɽ ʇʆʂɸɿɸʊɽʃʀ 
 
ʆʩʥʦʚʥʳʤʠ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʷʚʣʷʶʪʩʷ: 
- ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʧʦʩʪʦʷʥʥʦ ʦʪʯʫʞʜʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʦʜ  

ʦʙʲʝʢʪʳ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ (ʧʨʦʤʧʣʦʱʘʜʢʘ, ʪʦʧʣʠʚʥʦʝ ʭʦʟʷʡʩʪʚʦ, ʟʦ-
ʣʦʦʪʚʘʣ, ʈʋ, ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ, ʞʠʣʦʡ ʧʦʩʝʣʦʢ, ʦʯʠʩʪʥʳʝ 
ʩʦʦʨʫʞʝʥʠʷ), ʛʘ (ʫʜʝʣʴʥʘʷ ʧʣʦʱʘʜʴ, ʛʘ/ʄɺʪ); 
- ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʦʪʯʫʞʜʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ (ʚʢʣʶʯʘʷ ʩʪʨʦʡʙʘʟʫ), ʛʘ 

(ʫʜʝʣʴʥʘʷ ʧʣʦʱʘʜʴ, ʛʘ/ʄɺʪ); 

�J�
_�i

�h�a
�b�l

�h�j
�b�c

 �;
�G�

L�M



 86 

- ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʚʥʝʰʥʠʭ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ, ʢʤ (ʫʜʝʣʴʥʳʡ ʧʦʢʘ-
ʟʘʪʝʣʴ, ʢʤ/ʄɺʪ);  
- ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʚʥʝʰʥʠʭ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ, ʢʤ (ʫʜʝʣʴʥʳʡ 

ʧʦʢʘʟʘʪʝʣʴ, ʢʤ/ʄɺʪ);  
- ʧʣʦʱʘʜʴ ʦʪʯʫʞʜʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʦʜ ʞʝʣʝʟʥʳʝ ʠ ʘʚʪʦʤʦ-

ʙʠʣʴʥʳʝ ʜʦʨʦʛʠ, ʛʘ (ʫʜʝʣʴʥʘʷ ʧʣʦʱʘʜʴ, ʛʘ/ʄɺʪ); 
- ʧʣʦʱʘʜʴ ʦʪʯʫʞʜʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʦʜ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʢʦʤ-

ʤʫʥʠʢʘʮʠʠ ʠ ʠʥʞʝʥʝʨʥʳʝ ʩʝʪʠ, ʛʘ (ʫʜʝʣʴʥʘʷ ʧʣʦʱʘʜʴ, ʛʘ/ʄɺʪ). 
ʋʢʘʟʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʠʚʝʩʪʠ ʚ ʟʘʧʠʩʢʝ ʠʣʠ ʥʘ ʣʠʩʪʝ. 
ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʢʦʤʧʦʥʦʚʦʯʥʳʭ ʩʭʝʤ ʊʕʉ ʠ ɸʕʉ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʘʥʥʳʝ ʧʨʠʣʦʞʝʥʠʡ 2 ʠ 6. 
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ʊʘʙʣʠʮʘ ʇ1.13 
 

ʋʥʠʬʠʮʠʨʦʚʘʥʥʳʝ ʩʝʯʝʥʠʷ ʢʦʣʦʥʥ ʠ ʨʠʛʝʣʝʡ 
 

ʊʠʧ 
ʩʝʯʝ-
ʥʠʷ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʩʝʯʝʥʠʷ 
ʠ ʤʘʪʝʨʠʘʣ 

ʄʘʨʢʘ 

ʈʘʟʤʝʨʳ ʩʝʯʝʥʠʷ, ʤʤ 

ɺʳʩʦʪʘ 
ʐʠʨʠʥʘ 
ʧʦʣʢʠ 

ʊʦʣ-
ʱʠʥʘ 
ʧʦʣʢʠ 

ʊʦʣ-
ʱʠʥʘ 
ʩʪʝʥʢʠ

I ʉʝʯʝʥʠʝ ʞʝʣʝʟʦʙʝʪʦʥʥʦʡ 
ʢʦʣʦʥʥʳ ʧʨʷʤʦʫʛʦʣʴʥʦʝ 

ʂ033 300 300 – – 
I ʊʦ ʞʝ ʂ044 400 400 – –
I ʉʝʯʝʥʠʝ ʞʝʣʝʟʦʙʝʪʦʥʥʦʡ 

ʢʦʣʦʥʥʳ ʧʨʷʤʦʫʛʦʣʴʥʦʝ 
ʂ064 600 400 – – 

I ʊʦ ʞʝ ʨʠʛʝʣʷ (ʙʘʣʢʠ) ʈ064 
(ɹ064) 

600 400 – – 
I ʉʝʯʝʥʠʝ ʞʝʣʝʟʦʙʝʪʦʥʥʦʡ 

ʢʦʣʦʥʥʳ ʧʨʷʤʦʫʛʦʣʴʥʦʝ 
ʂ066 600 600 – – 

I ʉʝʯʝʥʠʝ ʞʝʣʝʟʦʙʝʪʦʥʥʦʡ 
ʢʦʣʦʥʥʳ ʧʨʷʤʦʫʛʦʣʴʥʦʝ 

ʂ084 800 400 – – 
II ʊʦ ʞʝ ʜʚʫʪʘʚʨʦʚʦʝ ʂ084 800 400 200 200 
I ʉʝʯʝʥʠʝ ʞʝʣʝʟʦʙʝʪʦʥʥʦʛʦ 

ʨʠʛʝʣʷ (ʙʘʣʢʠ) ʧʨʷʤʦ-
ʫʛʦʣʴʥʦʝ 

ʈ084 
(ɹ084) 

800 400 – – 

II ʊʦ ʞʝ ʜʚʫʪʘʚʨʦʚʦʝ ʈ084 
(ɹ084) 

800 400 200 200 

I ʉʝʯʝʥʠʝ ʞʝʣʝʟʦʙʝʪʦʥʥʦʡ 
ʢʦʣʦʥʥʳ ʧʨʷʤʦʫʛʦʣʴʥʦʝ 

ʂ086 800 600 – – 

II ʉʝʯʝʥʠʝ ʞʝʣʝʟʦʙʝʪʦʥʥʦʡ 
ʢʦʣʦʥʥʳ ʜʚʫʪʘʚʨʦʚʦʝ 

ʂ086 800 600 200 200 

I ʉʝʯʝʥʠʝ ʞʝʣʝʟʦʙʝʪʦʥʥʦʛʦ 
ʨʠʛʝʣʷ ʧʨʷʤʦʫʛʦʣʴʥʦʝ 

ʈ086 800 600 – – 

II ʊʦ ʞʝ ʜʚʫʪʘʚʨʦʚʦʝ ʈ086 800 600 200 200 
I ʉʝʯʝʥʠʝ ʞʝʣʝʟʦʙʝʪʦʥʥʦʡ 

ʢʦʣʦʥʥʳ ʧʨʷʤʦʫʛʦʣʴʥʦʝ 
ʂ106 1000 600 – – 

II ʊʦ ʞʝ ʜʚʫʪʘʚʨʦʚʦʝ ʂ106 1000 600 200 200 
I ʉʝʯʝʥʠʝ ʞʝʣʝʟʦʙʝʪʦʥʥʦʡ 

ʢʦʣʦʥʥʳ ʧʨʷʤʦʫʛʦʣʴʥʦʝ 
ʂ126 1200 600 – – 

II ʊʦ ʞʝ ʜʚʫʪʘʚʨʦʚʦʝ ʂ126 1200 600 200 200 
I ʉʝʯʝʥʠʝ ʞʝʣʝʟʦʙʝʪʦʥʥʦʛʦ 

ʨʠʛʝʣʷ ʧʨʷʤʦʫʛʦʣʴʥʦʝ 
ʈ126 1200 600 – – 

II ʊʦ ʞʝ ʜʚʫʪʘʚʨʦʚʦʝ ʈ126 1200 600 200 200 
I ʉʝʯʝʥʠʝ ʞʝʣʝʟʦʙʝʪʦʥʥʦʛʦ 

ʨʠʛʝʣʷ ʧʨʷʤʦʫʛʦʣʴʥʦʝ 
ʈ146 1400 600 – – 

II ʊʦ ʞʝ ʜʚʫʪʘʚʨʦʚʦʝ ʈ146 1400 600 200 200 
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ɻʘʟʦʤʘʟʫʪʥʘʷ ʂʕʉ ʩ ʵʥʝʨʛʦʙʣʦʢʘʤʠ 300 ʄɺʪ 
(ʢʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ) 

 
ʂʦʣʠʯʝʩʪʚʦ ʦʜʥʦʪʠʧʥʳʭ ʛʘʟʦʤʘʟʫʪʥʳʭ ʵʥʝʨʛʦʙʣʦʢʦʚ ʤʦʱʥʦʩʪʴʶ 

300 ʄɺʪ, ʧʦʩʪʨʦʝʥʥʳʭ ʚ ʩʪʨʘʥʘʭ ʉʅɻ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʷʚ-
ʣʷʝʪʩʷ, ʧʦʞʘʣʫʡ, ʥʘʠʙʦʣʴʰʠʤ. ɻʣʘʚʥʳʡ ʢʦʨʧʫʩ ʧʨʦʝʢʪʠʨʦʚʘʣʩʷ ʜʣʷ 
ʨʘʟʤʝʱʝʥʠʷ ʯʝʪʳʨʝʭ, ʰʝʩʪʠ ʠ ʚʦʩʴʤʠ ʙʣʦʢʦʚ. ʆʪʣʠʯʠʝ ʢʦʤʧʦʥʦʚʦʢ 
ʛʣʘʚʥʳʭ ʢʦʨʧʫʩʦʚ ʦʪʜʝʣʴʥʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʧʦʤʠʤʦ ʯʠʩʣʘ ʘʛʨʝʛʘ-
ʪʦʚ ʩʚʷʟʘʥʦ ʩ ʪʠʧʦʤ ʢʦʪʣʦʚ (ʦʜʥʦ-, ʜʚʫʭʢʦʨʧʫʩʥʳʝ) ʠ ʥʝʢʦʪʦʨʳʤʠ 
ʚʘʨʠʘʮʠʷʤʠ ʚ ʨʘʟʤʝʱʝʥʠʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʪʝʧʣʦʤʝʭʘʥʠʯʝʩʢʦʛʦ 
ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʤʘʰʠʥʥʦʤ ʦʪʜʝʣʝʥʠʠ (ʄʆ). ɺʦ ʚʩʝʭ ʨʝʰʝʥʠʷʭ ʧʨʦ-
ʣʝʪ ʄʆ - 45 ʤ (ʜʣʠʥʘ ʪʫʨʙʦʘʛʨʝʛʘʪʘ – ʦʢʦʣʦ 37 ʤ), ʵʪʘʞʝʨʢʠ - 12 ʤ, 
ʢʦʪʝʣʴʥʦʛʦ ʦʪʜʝʣʝʥʠʷ (ʂʆ) - 33 ʠ 39 ʤ (ʧʨʠ ʥʝʢʦʪʦʨʦʤ ʠʟʤʝʥʝʥʠʠ ʚʳ-
ʩʦʪʳ) ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʢʦʪʣʘ, ʜʣʠʥʘ ʷʯʝʡʢʠ ʵʥʝʨʛʦʙʣʦʢʘ - 48 ʤ. 
ʆʜʥʘ ʠʟ ʥʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳʭ ʢʦʤʧʦʥʦʚʦʢ ʩ ʦʜʥʦʢʦʨʧʫʩʥʳʤ ʢʦʪ-

ʣʦʤ ʊɻʄʇ-344 ʧʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ 1000 ʪ/ʯ (25,5 ʄʇʘ, 545 °ʉ) 
ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. ʇ2.2. ʇʨʠ ʢʦʪʣʝ ʩ ʨʘʟʤʝʨʘʤʠ ʚ ʧʣʘʥʝ 18,6 × 23,6 ʤ 
ʜʣʠʥʘ ʷʯʝʡʢʠ ʂʆ ʤʦʞʝʪ ʙʳʪʴ ʩʦʢʨʘʱʝʥʘ ʜʦ 36 ʤ, ʦʜʥʘʢʦ ʦʧʨʝʜʝʣʷʶ-
ʱʠʤ ʚ ʢʦʤʧʦʥʦʚʢʝ ʟʜʘʥʠʷ ʷʚʣʷʝʪʩʷ ʨʘʟʤʝʨ ʷʯʝʡʢʠ ʄʆ. 
ɺ ʄʆ ʪʨʠ ʦʩʥʦʚʥʳʝ ʨʘʙʦʯʠʝ ʦʪʤʝʪʢʠ: ʦʪʤʝʪʢʘ ʦʙʩʣʫʞʠʚʘʥʠʷ ʪʫʨ-

ʙʦʘʛʨʝʛʘʪʘ - 9,6 ʤ, «ʥʫʣʝʚʘʷ» ʦʪʤʝʪʢʘ (+0,60) ʠ ʧʦʜʚʘʣ ʩ ʦʪʤʝʪʢʦʡ 
ʧʦʣʘ ʤʠʥʫʩ 3,00. ɺ ʵʪʘʞʝʨʢʝ ʧʷʪʴ ʨʘʙʦʯʠʭ ʦʪʤʝʪʦʢ. ʅʘ ʥʫʣʝʚʦʡ - 
ʈʋʉʅ 0,4 ʢɺ (ʈʋʉʅ 6 ʢɺ ʨʘʩʧʦʣʦʞʝʥʦ ʚ ʄʆ, ʚ ʧʨʠʩʪʨʦʡʢʝ, ʧʨʠʤʳ-
ʢʘʶʱʝʡ ʢ ʦʩʠ ɸ), ʚʳʰʝ - ʢʘʙʝʣʴʥʳʡ ʧʦʣʫʵʪʘʞ, ʥʘ ʦʪʤʝʪʢʝ 9,60 - 
ʧʦʤʝʱʝʥʠʝ ʙʣʦʯʥʳʭ ʠ ʮʝʥʪʨʘʣʴʥʦʛʦ ʱʠʪʦʚ ʫʧʨʘʚʣʝʥʠʷ (ɹʑʋ, 
ʎʑʋ), ʣʘʙʦʨʘʪʦʨʠʠ ʵʢʩʧʨʝʩʩ-ʘʥʘʣʠʟʘ ʠ ʩʣʫʞʝʙʥʳʝ ʧʦʤʝʱʝʥʠʷ, ʜʘ-
ʣʝʝ ʵʪʘʞ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʧʦʧʝʨʝʯʥʦʡ ʩʚʷʟʠ ʄʆ ʠ ʂʆ (ʧʘʨʦʧʨʦʚʦʜʳ 
ʠ ʪʨʫʙʦʧʨʦʚʦʜʳ ʧʠʪʘʪʝʣʴʥʦʡ ʚʦʜʳ ʤʝʞʜʫ ʢʦʪʣʦʤ ʠ ʪʫʨʙʠʥʦʡ); 
ʥʘʚʝʨʭʫ, ʥʘ ʦʪʤʝʪʢʝ 21,0, - ʜʝʘʵʨʘʪʦʨʳ. ʆʜʠʥ ʠʟ ʥʝʜʦʩʪʘʪʢʦʚ ʩʭʝʤʳ 
- ʨʘʟʤʝʱʝʥʠʝ ɹʑʋ ʧʦʜ ʪʨʫʙʦʧʨʦʚʦʜʘʤʠ ʠ ʜʝʘʵʨʘʪʦʨʘʤʠ, ʯʪʦ ʧʨʠ 
ʧʦʚʨʝʞʜʝʥʠʠ ʧʦʩʣʝʜʥʠʭ ʩʦʟʜʘʝʪ ʦʧʘʩʥʦʩʪʴ ʧʨʦʪʝʯʝʢ ʚ ɹʑʋ. 
ɺ ʂʆ ʠ ʄʆ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʘʚʪʦʤʦʙʠʣʴʥʳʝ ʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʝ 

ʚʲʝʟʜʳ ʩʦ ʩʪʦʨʦʥʳ ʧʦʩʪʦʷʥʥʦʛʦ ʠ ʚʨʝʤʝʥʥʦʛʦ ʪʦʨʮʦʚ. 
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ɻʘʟʦʤʘʟʫʪʥʘʷ ʂʕʉ ʩ ʵʥʝʨʛʦʙʣʦʢʘʤʠ 800 ʄɺʪ 
(ʢʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ) 

 

ʆʩʥʦʚʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ: ʧʘʨʦʚʦʡ ʢʦʪʝʣ ʤʘʨʢʠ ʊɻʄʇ-204 ʧʘʨʦ-
ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ 2650 ʪ/ʯ, ʪʫʨʙʠʥʘ ʂ-800-240. ʂʦʪʝʣ - ʛʘʟʦ-
ʧʣʦʪʥʳʡ, ʧʦʜʚʝʰʝʥ ʢ ʭʨʝʙʪʦʚʦʤʫ ʜʠʩʢʫ - ʩʠʩʪʝʤʝ ʤʝʪʘʣʣʠʯʝʩʢʠʭ 
ʙʘʣʦʢ, ʦʧʠʨʘʶʱʠʭʩʷ ʥʘ ʢʦʣʦʥʥʳ ʢʘʨʢʘʩʘ ʢʦʪʝʣʴʥʦʛʦ ʦʪʜʝʣʝʥʠʷ. ɻʘ-
ʙʘʨʠʪʳ ʢʦʪʣʘ ʚ ʧʣʘʥʝ 21 × 29 ʤ, ʦʪʤʝʪʢʘ ʚʝʨʭʘ – ʦʢʦʣʦ 61 ʤ. ɼʣʠʥʘ 
ʪʫʨʙʦʘʛʨʝʛʘʪʘ (ʊɸ) - 60 ʤ. 
ɺ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʷʭ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʚʘʨʠʘʥʪʳ ʧʦʧʝʨʝʯʥʦʛʦ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʊɸ ʩ ʜʚʫʭʧʨʦʣʝʪʥʳʤ ʄʆ (27 + 45 ʤ) ʠ ʧʨʦʜʦʣʴʥʦʛʦ 
(ʨʠʩ. ʇ2.3). ʇʨʠ ʧʦʧʝʨʝʯʥʦʤ ʨʘʩʧʦʣʦʞʝʥʠʠ ʜʣʠʥʘ ʷʯʝʡʢʠ ʄʆ 60 ʤ 
ʙʣʠʟʢʘ ʢ ʜʣʠʥʝ ʷʯʝʡʢʠ ʂʆ. ʆʙʱʘʷ ʢʦʤʧʦʥʦʚʢʘ ʟʜʘʥʠʷ ʧʨʠʥʮʠʧʠ-
ʘʣʴʥʦ ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʨʝʰʝʥʠʷ ʩ ʙʣʦʢʘʤʠ 300 ʄɺʪ. 
ʇʨʠ ʧʨʦʜʦʣʴʥʦʤ ʨʘʩʧʦʣʦʞʝʥʠʠ ʧʨʦʣʝʪ ʄʆ ʩʦʢʨʘʱʘʝʪʩʷ ʜʦ 36–

39 ʤ. ʇʠʪʘʪʝʣʴʥʳʝ ʥʘʩʦʩʳ, ʧʦʜʦʛʨʝʚʘʪʝʣʠ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ ʨʘʩ-
ʧʦʣʘʛʘʶʪʩʷ ʧʝʨʝʜ ʪʫʨʙʠʥʦʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʣʠʥʘ ʷʯʝʡʢʠ ʄʆ ʫʚʝʣʠ-
ʯʠʚʘʝʪʩʷ ʜʦ 108 ʤ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ ʷʯʝʡʢʠ ʢʦʪʣʘ - 48 ʤ.  
ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʢʦʪʝʣʴʥʦʝ ʦʪʜʝʣʝʥʠʝ ʜʝʣʘʪʴ ʩ ʨʘʟʨʳ-
ʚʘʤʠ: ʢʦʪʝʣʴʥʳʝ, ʢʘʞʜʘʷ ʥʘ ʦʜʠʥ ʢʦʪʝʣ, ʧʦʣʫʦʩʪʨʦʚʘʤʠ (ʟʫʙʮʘʤʠ) 
ʧʨʠʤʳʢʘʶʪ ʢ ʝʜʠʥʦʤʫ ʟʜʘʥʠʶ ʄʆ ʠ ʵʪʘʞʝʨʢʠ. ʊʘʢʦʝ ʨʝʰʝʥʠʝ ʩ 
ʨʘʟʤʝʱʝʥʠʝʤ ʜʚʫʭ-ʪʨʝʭ ʵʥʝʨʛʦʙʣʦʢʦʚ ʚ ʦʜʥʦʤ ʟʜʘʥʠʠ ʨʝʘʣʠʟʦʚʘʥʦ 
ʥʘ ʨʷʜʝ ʧʣʦʱʘʜʦʢ. 
ɼʣʷ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʩ ʘʥʘʣʦʛʠʯʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʚ ʉʫʨʛʫʪʝ 

ʚʚʠʜʫ ʩʫʨʦʚʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ (ʨʘʩʯʝʪʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ - 
ʤʠʥʫʩ 43 °ʉ) ʠ ʦʧʘʩʥʦʩʪʠ ʩʥʝʞʥʳʭ ʟʘʥʦʩʦʚ ʙʳʣʘ ʧʨʠʥʷʪʘ ʢʦʤʧʦ-
ʥʦʚʢʘ, ʧʨʠ ʢʦʪʦʨʦʡ ʚʩʝ ʢʦʪʣʳ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʝʜʠʥʦʤ ʦʙʲʝʤʝ ʢʦ-
ʪʝʣʴʥʦʛʦ ʦʪʜʝʣʝʥʠʷ, ʧʨʠʤʳʢʘʶʱʝʛʦ ʢ ʵʪʘʞʝʨʢʝ ʠ ʄʆ ʧʦ ʪʨʘʜʠʮʠ-
ʦʥʥʦʡ ʩʭʝʤʝ (ʨʠʩ. ʇ2.4). 
ʉ ʮʝʣʴʶ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʫʤʝʥʴʰʝʥʠʷ ʜʣʠʥʳ ʷʯʝʡʢʠ ʄʆ ʧʨʠ 

ʧʨʦʜʦʣʴʥʦʤ ʨʘʩʧʦʣʦʞʝʥʠʠ ʊɸ, ʧʨʠʙʣʠʞʝʥʠʷ ʝʝ ʨʘʟʤʝʨʦʚ ʢ ʷʯʝʡʢʝ 
ʂʆ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʝ ʪʝʧʣʦʤʝʭʘʥʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʨʘʩʧʦʣʦʞʝ-
ʥʦ ʩ ʙʦʢʦʚʳʭ ʩʪʦʨʦʥ ʊɸ. ʇʦʜʦʛʨʝʚʘʪʝʣʠ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ, ʙʫ-
ʩʪʝʨʥʳʝ ʠ ʧʠʪʘʪʝʣʴʥʳʝ ʥʘʩʦʩʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʝʧʣʦʚʦʡ ʩʭʝʤʦʡ - 
ʤʝʞʜʫ ʊɸ ʠ ʵʪʘʞʝʨʢʦʡ, ʦʩʪʘʣʴʥʦʝ - ʩ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʡ ʩʪʦʨʦʥʳ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʠʥʘ ʷʯʝʡʢʠ ʄʆ ʫʤʝʥʴʰʠʣʘʩʴ ʜʦ 72 ʤ, ʥʦ ʧʨʦʣʝʪ 
ʚʳʨʦʩ ʜʦ 54 ʤ. 
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ʨʦ
ʚʦ
ʜ 
ʢ 
ʧʦ
ʚʳ
ʰ
ʘʶ
ʱ
ʝʤ
ʫ 
ʪʨ
ʘʥ
ʩʬ
ʦʨ
ʤ
ʘʪ
ʦʨ
ʫ 
ʠ 
ʢ 
ʪʨ
ʘʥ
ʩʬ
ʦʨ
ʤ
ʘʪ
ʦʨ
ʫ 
ʩʦ
ʙʩ
ʪʚ
ʝʥ
ʥʳ
ʭ 
ʥʫ
ʞ
ʜ;

 ʍ
ɹ

 -
 ʭ
ʨʝ
ʙʪ
ʦʚ
ʘʷ

 
ʙʘ
ʣʢ
ʘ;

 ɼ
ɺ

 -
 ʜ
ʫʪ
ʴʝ
ʚʦ
ʡ 
ʚʝ
ʥʪ
ʠʣ
ʷʪ
ʦʨ

; ʎ
ɺ

 -
 ʮ
ʠʨ
ʢʫ
ʣʷ
ʮʠ
ʦʥ
ʥʳ
ʡ 
ʚʦ
ʜʦ
ʚʦ
ʜ;

 ʂ
 -

 ʢ
ʦʥ
ʜʝ
ʥʩ
ʘʪ
ʦʨ

ʚ 
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3

 
 

ʈ
ʠʩ

. ʇ
 2

.4
. ʂ
ʦʤ
ʧʦ
ʥʦ
ʚʢ
ʘ 
ʛʣ
ʘʚ
ʥʦ
ʛʦ

 ʢ
ʦʨ
ʧʫ
ʩʘ

 ʛ
ʘʟ
ʦʤ
ʘʟ
ʫʪ
ʥʦ
ʡ 
ʂ
ʕ
ʉ

 ʤ
ʦʱ
ʥʦ
ʩʪ
ʴʶ

 4
80

0 
ʄ
ɺ
ʪ 
ʩ 
ʵʥ
ʝʨ
ʛʦ
ʙʣ
ʦʢ
ʘʤ
ʠ 

80
0 
ʄ
ɺ
ʪ:

 
ʘ 
- 
ʧʣ
ʘʥ

 ʟ
ʜʘ
ʥʠ
ʷ;

 ʙ
 -

 ʧ
ʦʧ
ʝʨ
ʝʯ
ʥʳ
ʡ 
ʨʘ
ʟʨ
ʝʟ

 ʟ
ʜʘ
ʥʠ
ʷ;

 ʊ
ɸ

 -
 ʪ
ʫʨ
ʙʦ
ʘʛ
ʨʝ
ʛʘ
ʪ;

 ʇ
ʅ
ɼ

 -
 ʧ
ʦʜ
ʦʛ
ʨʝ
ʚʘ
ʪʝ
ʣʴ

 ʥ
ʠʟ
ʢʦ
ʛʦ

 ʜ
ʘʚ
ʣʝ
ʥʠ
ʷ;

 
ʂ
ʅ

1 
- 
ʢʦ
ʥʜ
ʝʥ
ʩʘ
ʪʥ
ʳ
ʡ 
ʥʘ
ʩʦ
ʩ 
ʧʝ
ʨʚ
ʦʛ
ʦʡ

 ʧ
ʦʜ
ʲʝ
ʤ
ʘ;

 ʂ
ʅ

2 
- 
ʢʦ
ʥʜ
ʝʥ
ʩʘ
ʪʥ
ʳ
ʡ 
ʥʘ
ʩʦ
ʩ 
ʚʪ
ʦʨ
ʦʛ
ʦ 
ʧʦ
ʜʲ
ʝʤ
ʘ;

 ʌ
 -

 ʬ
ʠʣ
ʴʪ
ʨ 
ʢʦ
ʥʜ
ʝʥ
ʩʘ
ʪʦ
ʦʯ
ʠʩ
ʪʢ
ʠ;

 
ʇ
ʊ
ʅ

 -
 ʧ
ʠʪ
ʘʪ
ʝʣ
ʴʥ
ʳ
ʡ 
ʪʫ
ʨʙ
ʦʥ
ʘʩ
ʦʩ

; ʇ
ʂ

 -
 ʧ
ʘʨ
ʦʚ
ʦʡ

 ʢ
ʦʪ
ʝʣ

; ʇ
ɺ
ɼ

 -
 ʧ
ʦʜ
ʦʛ
ʨʝ
ʚʘ
ʪʝ
ʣʴ

 ʚ
ʳ
ʩʦ
ʢʦ
ʛʦ

 ʜ
ʘʚ
ʣʝ
ʥʠ
ʷ;

 ɼ
ɺ

 -
 ʜ
ʫʪ
ʴʝ
ʚʦ
ʡ 
ʚʝ
ʥʪ
ʠʣ
ʷʪ
ʦʨ

; 
ɼ
ʄ
ʈ

 -
 ʜ
ʳ
ʤ
ʦʩ
ʦʩ

 ʨ
ʝʮ
ʠʨ
ʢʫ
ʣʷ
ʮʠ
ʠ;

 ɺ
ʇ

 -
 ʚ
ʦʟ
ʜʫ
ʭʦ
ʧʦ
ʜʦ
ʛʨ
ʝʚ
ʘʪ
ʝʣ
ʴ;

 ɹ
ʑ
ʋ

 -
 ʙ
ʣʦ
ʯʥ
ʳ
ʡ 
ʱ
ʠʪ

 ʫ
ʧʨ
ʘʚ
ʣʝ
ʥʠ
ʷ;

 ɼ
ʄ

 -
 ʜ
ʳ
ʤ
ʦʩ
ʦʩ

: ɻ
 -

 ʛ
ʘʟ
ʦʭ
ʦʜ

; 
ɺ

 -
 ʚ
ʦʟ
ʜʫ
ʭʦ
ʚʦ
ʜ;

 ɼ
 -

 ʜ
ʝʘ
ʵʨ
ʘʪ
ʦʨ

; ʎ
ɺ

 -
 ʮ
ʠʨ
ʢʫ
ʣʷ
ʮʠ
ʦʥ
ʥʳ
ʡ 
ʚʦ
ʜʦ
ʚʦ
ʜ;

 ʍ
ɹ

 -
 ʭ
ʨʝ
ʙʪ
ʦʚ
ʘʷ

 ʙ
ʘʣ
ʢʘ

; ʂ
 -

 ʢ
ʦʥ
ʜʝ
ʥʩ
ʘʪ
ʦʨ
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ɼʣʠʥʘ ʷʯʝʡʢʠ ʢʦʪʣʘ - 48 ʤ. ʆʜʥʘʢʦ ʝʩʣʠ ʧʦʜʚʦʜʷʱʠʝ ʚʦʟʜʫʭʦʚʦ-
ʜʳ ʧʨʦʢʣʘʜʳʚʘʪʴ ʚ ʧʦʤʝʱʝʥʠʠ, ʪʦ ʜʣʠʥʘ ʚʦʟʨʘʩʪʘʝʪ ʜʦ 72 ʤ (ʧʨʠ 
ʙʣʘʛʦʧʨʠʷʪʥʦʤ ʢʣʠʤʘʪʝ ʚʦʟʜʫʭʦʚʦʜʳ - ʚʥʝ ʟʜʘʥʠʷ). ʉ ʮʝʣʴʶ ʤʘʢ-
ʩʠʤʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʟʝʨʚʦʚ ʷʯʝʡʢʠ ʂʆ ʟʜʝʩʴ ʨʘʩʧʦʣʘʛʘʶʪ-
ʩʷ ʠ ʜʫʪʴʝʚʳʝ ʚʝʥʪʠʣʷʪʦʨʳ. 
ʆʙʦʨʫʜʦʚʘʥʠʝ ʭʚʦʩʪʦʚʦʡ ʯʘʩʪʠ ʢʦʪʣʘ - ʜʳʤʦʩʦʩʳ, ʚʦʟʜʫʭʦʧʦʜʦ-

ʛʨʝʚʘʪʝʣʠ – ʨʘʟʤʝʱʘʶʪʩʷ ʥʝ ʥʘ ʦʪʢʨʳʪʦʡ ʧʣʦʱʘʜʢʝ, ʢʘʢ ʦʙʳʯʥʦ, ʘ ʚ 
ʜʦʧʦʣʥʠʪʝʣʴʥʦʤ ʧʨʦʣʝʪʝ ʟʜʘʥʠʷ. ɹʣʦʯʥʳʝ ʱʠʪʳ ʫʧʨʘʚʣʝʥʠʷ ʚʳʥʝ-
ʩʝʥʳ ʚ ʧʦʣʫʦʩʪʨʦʚʥʳʝ ʧʨʠʩʪʨʦʡʢʠ ʢ ʄʆ. 

 
 

ʂʕʉ ʩ ʵʥʝʨʛʦʙʣʦʢʘʤʠ 500 ʄɺʪ ʥʘ ʵʢʠʙʘʩʪʫʟʩʢʠʭ ʫʛʣʷʭ 
(ʢʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ) 

 
ʆʩʥʦʚʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʵʥʝʨʛʦʙʣʦʢʘ: ʢʦʪʝʣ ʇ-57 ʧʘʨʦʧʨʦʠʟʚʦ-

ʜʠʪʝʣʴʥʦʩʪʴʶ 1650 ʪ/ʯ (25,5 ʄʇʘ, 545 °ʉ) ʜʣʷ ʩʞʠʛʘʥʠʷ ʫʛʣʷ ʩ ʪʝʧ-
ʣʦʪʚʦʨʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ 17 ʄɼʞ/ʢʛ, ʟʦʣʴʥʦʩʪʴʶ 37–43 %, ʚʣʘʞʥʦ-
ʩʪʴʶ 8 % ʠ ʪʫʨʙʠʥʘ ʂ-500-240. 
ʂʦʪʝʣ ʊ-ʦʙʨʘʟʥʦʡ ʢʦʤʧʦʥʦʚʢʠ ʩ ʨʘʟʤʝʨʘʤʠ ʚ ʧʣʘʥʝ 24 × 36 ʤ ʠ 

ʥʘʠʚʳʩʰʝʡ ʦʪʤʝʪʢʦʡ 63 ʤ ʩ ʦʧʠʨʘʥʠʝʤ ʥʘ ʩʦʙʩʪʚʝʥʥʳʡ ʢʘʨʢʘʩ. 
ɼʣʠʥʘ ʊɸ - 48 ʤ. 
ɺ ʛʣʘʚʥʦʤ ʢʦʨʧʫʩʝ ʩʢʦʤʧʦʥʦʚʘʥʦ ʚʦʩʝʤʴ ʵʥʝʨʛʦʙʣʦʢʦʚ. ɼʣʠʥʘ 

ʷʯʝʡʢʠ ʢʘʞʜʦʛʦ 60 ʤ (5 × 12 ʤ). ʉ ʫʯʝʪʦʤ ʨʝʤʦʥʪʥʳʭ ʧʣʦʱʘʜʦʢ ʦʙʱʘʷ 
ʜʣʠʥʘ ʟʜʘʥʠʷ ʧʦ ʄʆ 540 ʤ. ʇʨʝʜʫʩʤʦʪʨʝʥʳ ʜʚʘ ʚʚʦʜʘ ʛʘʣʝʨʝʡ ʢʦʥʚʝʡ-
ʝʨʦʚ ʪʦʧʣʠʚʦʧʦʜʘʯʠ ʚ ʵʪʘʞʝʨʢʫ ʩʦ ʩʪʦʨʦʥʳ ʭʚʦʩʪʦʚʦʡ ʯʘʩʪʠ ʢʦʪʣʘ: 
ʧʝʨʝʜ ʧʝʨʚʳʤ ʵʥʝʨʛʦʙʣʦʢʦʤ ʠ ʤʝʞʜʫ ʯʝʪʚʝʨʪʳʤ ʠ ʧʷʪʳʤ (ʨʠʩ. ʇ2.5). 
ʆʩʥʦʚʥʳʭ ʧʨʦʣʝʪʦʚ ʚ ʟʜʘʥʠʠ ʪʨʠ: ʧʨʦʣʝʪ ʤʘʰʠʥʥʦʛʦ ʦʪʜʝʣʝʥʠʷ - 

51 ʤ ,  ʢʦʪʝʣʴʥʦʛʦ ʦʪʜʝʣʝʥʠʷ – 51 ʤ ʩʦ ʚʩʪʨʦʝʥʥʦʡ 12-ʤʝʪʨʦʚʦʡ ʜʝ-
ʘʵʨʘʪʦʨʥʦʡ ʵʪʘʞʝʨʢʦʡ ʩʦ ʩʪʦʨʦʥʳ ʄʆ, ʘ ʪʘʢʞʝ 15-ʤʝʪʨʦʚʳʡ ʧʨʦʣʝʪ 
ʵʪʘʞʝʨʢʠ ʪʨʫʙʯʘʪʳʭ ʚʦʟʜʫʭʦʧʦʜʦʛʨʝʚʘʪʝʣʝʡ ʠ ʢʦʥʚʝʡʝʨʦʚ ʨʘʟʜʘʯʠ 
ʫʛʣʷ ʢ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʩʠʩʪʝʤʘʤ ʧʳʣʝʧʨʠʛʦʪʦʚʣʝʥʠʷ ʢʦʪʣʦʚ. 
ɺ ʄʆ ʧʨʠʥʷʪʦ ʥʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʦʝ ʧʦʧʝʨʝʯʥʦʝ ʨʘʩʧʦʣʦʞʝ-

ʥʠʝ ʊɸ. ʇʨʦʣʝʪ ʄʆ ʫʜʘʣʦʩʴ ʦʛʨʘʥʠʯʠʪʴ 51 ʤ ,  ʦʜʥʘʢʦ ʧʦ ʦʩʷʤ ʊɸ 
ʧʨʠʰʣʦʩʴ ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ 6,5-ʤʝʪʨʦʚʳʝ ʧʨʠʩʪʨʦʡʢʠ - ʵʨʢʝʨʳ ʜʣʷ 
ʚʚʦʜʘ (ʚʳʚʦʜʘ) ʨʦʪʦʨʘ ʛʝʥʝʨʘʪʦʨʘ ʚ (ʠʟ) ʩʪʘʪʦʨ(ʘ). ʉ ʮʝʣʴʶ ʫʨʘʚʥʠ-
ʚʘʥʠʷ ʜʣʠʥʳ ʷʯʝʝʢ ʂʆ ʠ ʄʆ ʚ ʢʘʞʜʦʡ ʷʯʝʡʢʝ ʄʆ ʧʨʝʜʫʩʤʦʪʨʝʥʘ 
ʨʝʤʦʥʪʥʘʷ ʧʣʦʱʘʜʢʘ ʰʠʨʠʥʦʡ ʧʦ 12 ʤ. ɿʘ ʩʯʝʪ ʵʪʦʛʦ ʚ ʄʆ ʫʜʘʣʦʩʴ 
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ʥʝʩʢʦʣʴʢʦ ʫʤʝʥʴʰʠʪʴ ʨʘʟʤʝʨʳ ʤʦʥʪʘʞʥʦ-ʨʝʤʦʥʪʥʳʭ ʧʣʦʱʘʜʦʢ ʦʙ-
ʱʝʩʪʘʥʮʠʦʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʦʥʠ ʨʘʩʧʦʣʦʞʝʥʳ ʩʦ 
ʩʪʦʨʦʥʳ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʨʮʘ 2  × 12 ʤ, ʘ ʪʘʢʞʝ ʤʝʞʜʫ ʯʝʪʚʝʨʪʦʡ ʠ 
ʧʷʪʦʡ ʪʫʨʙʠʥʘʤʠ - 2  × 12 ʤ. 
ʆʩʥʦʚʥʳʝ ʦʪʤʝʪʢʠ ʚ ʄʆ: ʧʣʶʩ 10,20 - ʦʙʩʣʫʞʠʚʘʥʠʝ ʊɸ, 0,00 ʠ 

ʤʠʥʫʩ 4,20 - ʢʦʥʜʝʥʩʘʮʠʦʥʥʳʡ ʧʦʜʚʘʣ. ɺ ʧʦʩʣʝʜʥʝʤ ʧʦʤʠʤʦ ʯʝʪʳ-
ʨʝʭ ʮʠʨʢʫʣʷʮʠʦʥʥʳʭ ʚʦʜʦʚʦʜʦʚ, ʧʨʷʤʳʭ ʠ ʦʙʨʘʪʥʳʭ, ʨʘʟʤʝʱʘʶʪʩʷ 
ʩʣʠʚʥʳʝ, ʢʦʥʜʝʥʩʘʪʥʳʝ ʠ ʜʨʝʥʘʞʥʳʝ ʥʘʩʦʩʳ, ʙʘʢʠ, ʘ ʪʘʢʞʝ ʜʨʫʛʦʝ 
ʦʙʦʨʫʜʦʚʘʥʠʝ. 
ɺʦ ʚʩʪʨʦʝʥʥʦʡ ʜʝʘʵʨʘʪʦʨʥʦʡ ʵʪʘʞʝʨʢʝ ʥʘ ʦʪʤʝʪʢʝ 0,00 ʥʘʭʦʜʷʪʩʷ 

ʈʋʉʅ-0,4 ʠ 6 ʢɺ, ʚʳʰʝ - ʢʘʙʝʣʴʥʳʡ ʧʦʣʫʵʪʘʞ, ʜʘʣʝʝ ʥʘ ʦʪʤʝʪʢʝ 
+10,20 - ʙʣʦʯʥʳʝ ʱʠʪʳ ʫʧʨʘʚʣʝʥʠʷ, ʧʦʤʝʱʝʥʠʷ ʨʝʣʝʡʥʳʭ ʧʘʥʝʣʝʡ, 
ʜʝʞʫʨʥʦʛʦ ʧʝʨʩʦʥʘʣʘ, ʙʫʬʝʪ, ʩʘʥʫʟʣʳ, ʝʱʝ ʚʳʰʝ - ʵʪʘʞ ʪʨʫʙʦʧʨʦ-
ʚʦʜʦʚ ʤʝʞʜʫ ʄʆ ʠ ʂʆ, ʥʘ ʦʪʤʝʪʢʝ 27,95 ʤ - ʜʝʘʵʨʘʪʦʨʳ. 
ɺ ʂʆ ʧʨʠʥʷʪʘ ʥʝ ʩʦʚʩʝʤ ʦʙʳʯʥʘʷ ʩʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʙʫʥʢʝʨʦʚ 

ʟʘʧʘʩʘ ʫʛʣʷ, ʢʦʪʦʨʳʭ, ʢʘʢ ʠ ʤʝʣʴʥʠʮ, ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʚʦʩʝʤʴ ʥʘ ʢʦ-
ʪʝʣ. ɹʫʥʢʝʨʘ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʝ ʚ ʧʨʦʜʦʣʴʥʳʭ ʵʪʘʞʝʨʢʘʭ, ʘ ʥʝʧʦ-
ʩʨʝʜʩʪʚʝʥʥʦ ʚ ʂʆ, ʤʝʞʜʫ ʢʦʪʣʘʤʠ, ʧʨʠʤʳʢʘʷ ʧʦ ʯʝʪʳʨʝ ʢ ʢʦʥʚʝʢ-
ʪʠʚʥʳʤ ʰʘʭʪʘʤ ʢʦʪʣʘ (ʥʠʟ ʙʫʥʢʝʨʘ ʥʘ ʦʪʤʝʪʢʝ 25,80). ʉʭʝʤʘ ʧʨʠ 
ʨʘʩʧʦʣʦʞʝʥʠʠ ʤʝʣʴʥʠʮ ʥʘ ʦʪʤʝʪʢʝ 0,00 ʧʦʜ ʢʦʥʚʝʢʪʠʚʥʳʤʠ ʰʘʭʪʘ-
ʤʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʠʙʦʣʝʝ ʢʦʨʦʪʢʫʶ ʠ ʧʨʦʩʪʫʶ ʩʚʷʟʴ ʤʝʞʜʫ ʙʫʥʢʝ-
ʨʦʤ ʠ ʤʝʣʴʥʠʮʝʡ. ʇʣʘʪʘ ʟʘ ʵʪʦ ʧʨʝʠʤʫʱʝʩʪʚʦ ʠ ʫʧʨʦʱʝʥʠʝ ʧʦʧʝ-
ʨʝʯʥʠʢʘ ʛʣʘʚʥʦʛʦ ʢʦʨʧʫʩʘ - ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʝʢʪʠʨʦʚʘʪʴ ʩʦʦʪʚʝʪ-
ʩʪʚʫʶʱʠʝ ʦʧʦʨʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʧʦʜ ʙʫʥʢʝʨʘ (ʩʚʦʝʛʦ ʨʦʜʘ 
ʧʦʧʝʨʝʯʥʳʝ ʵʪʘʞʝʨʢʠ), ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʧʦʧʝʨʝʯʥʳʝ ʢʦʥʚʝʡʝʨʳ ʨʘʟ-
ʜʘʯʠ ʫʛʣʷ ʚ ʙʫʥʢʝʨʘ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʫʩʪʨʦʡʩʪʚʘ ʧʝʨʝʩʳʧʢʠ ʫʛʣʷ ʩ 
ʧʨʦʜʦʣʴʥʳʭ ʢʦʥʚʝʡʝʨʦʚ (ʥʘ ʦʪʤʝʪʢʝ 41,40 ʚ ʵʪʘʞʝʨʢʝ ʚ ʦʩʷʭ ɻ–ɼ) ʥʘ 
ʧʦʧʝʨʝʯʥʳʝ (ʥʘ ʦʪʤʝʪʢʝ 35,10). 
ʇʦʤʝʱʝʥʠʷ ʚ ʧʦʧʝʨʝʯʥʳʭ ʵʪʘʞʝʨʢʘʭ ʧʦʜ ʙʫʥʢʝʨʘʤʠ ʠʩʧʦʣʴʟʫ-

ʶʪʩʷ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʜʘʪʯʠʢʦʚ ʂʀʇʠɸ ʢʦʪʣʘ, ʧʨʦʢʣʘʜʢʠ ʢʘʙʝʣʝʡ. 
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ʈʠʩ. ʇ2.5. ʂʦʤʧʦʥʦʚʢʘ ʛʣʘʚʥʦʛʦ ʢʦʨʧʫʩʘ ʧʳʣʝʫʛʦʣʴʥʦʡ ʂʕʉ ʤʦʱʥʦʩʪʴʶ 4000 ʄɺʪ 
ʩ ʵʥʝʨʛʦʙʣʦʢʘʤʠ 500 ʄɺʪ: 

ʘ - ʧʣʘʥ ʟʜʘʥʠʷ; ʙ - ʧʣʘʥ ʷʯʝʡʢʠ ʵʥʝʨʛʦʙʣʦʢʘ 
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ʈʠʩ. ʇ2.5 (ʦʢʦʥʯʘʥʠʝ). ʂʦʤʧʦʥʦʚʢʘ ʛʣʘʚʥʦʛʦ ʢʦʨʧʫʩʘ ʧʳʣʝʫʛʦʣʴʥʦʡ ʂʕʉ ʤʦʱʥʦ-
ʩʪʴʶ 4000 ʄɺʪ ʩ ʵʥʝʨʛʦʙʣʦʢʘʤʠ 500 ʄɺʪ: 

ʚ - ʧʦʧʝʨʝʯʥʳʡ ʨʘʟʨʝʟ ʟʜʘʥʠʷ; ʛ - ʧʨʦʜʦʣʴʥʳʡ ʨʘʟʨʝʟ ʧʦ ʢʦʪʝʣʴʥʦʤʫ ʦʪʜʝʣʝʥʠʶ; 
ʊɸ - ʪʫʨʙʦʘʛʨʝʛʘʪ; ʇʂ - ʧʘʨʦʚʦʡ ʢʦʪʝʣ; ʇʨʂ - ʧʨʦʜʦʣʴʥʳʡ ʢʦʥʚʝʡʝʨ ʨʘʟʜʘʯʠ 
ʪʦʧʣʠʚʘ ʧʦ ʩʠʩʪʝʤʘʤ ʧʳʣʝʧʨʠʛʦʪʦʚʣʝʥʠʷ ʵʥʝʨʛʦʙʣʦʢʦʚ; ʇʧʂ - ʧʦʧʝʨʝʯʥʳʡ 
ʢʦʥʚʝʡʝʨ ʧʦʜʘʯʠ ʪʦʧʣʠʚʘ ʚ ʙʫʥʢʝʨʳ; ʇʅɼ - ʧʦʜʦʛʨʝʚʘʪʝʣʴ ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ; 
ʇɺɼ - ʧʦʜʦʛʨʝʚʘʪʝʣʴ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ; ɺʇ - ʚʦʟʜʫʭʦʧʦʜʦʛʨʝʚʘʪʝʣʴ; 
ʇʊʅ - ʧʠʪʘʪʝʣʴʥʳʡ ʪʫʨʙʦʥʘʩʦʩ; ʄ - ʤʝʣʴʥʠʮʘ; ɹʋ - ʙʫʥʢʝʨ ʫʛʣʷ; 
ɹʑʋ - ʙʣʦʯʥʳʡ ʱʠʪ ʫʧʨʘʚʣʝʥʠʷ; ʌ - ʬʠʣʴʪʨ ʢʦʥʜʝʥʩʘʪʦʦʯʠʩʪʢʠ 
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ʂʕʉ ʩ ʵʥʝʨʛʦʙʣʦʢʘʤʠ 800 ʄɺʪ ʥʘ ʢʘʥʩʢʦ-ʘʯʠʥʩʢʠʭ ʫʛʣʷʭ 
(ʢʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ) 

 
ʆʩʥʦʚʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʵʥʝʨʛʦʙʣʦʢʘ: ʢʦʪʝʣ ʇ-67 ʧʘʨʦʧʨʦʠʟʚʦ-

ʜʠʪʝʣʴʥʦʩʪʴʶ 2659 ʪ/ʯ ʩ ʧʘʨʘʤʝʪʨʘʤʠ 25,5 ʄʇʘ, 545 °ʉ ʜʣʷ ʩʞʠʛʘ-
ʥʠʷ ʙʫʨʦʛʦ ʫʛʣʷ ɹʝʨʝʟʦʚʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʪʝʧʣʦʪʚʦʨʥʦʡ ʩʧʦ-
ʩʦʙʥʦʩʪʴʶ 15,8 ʄɼʞ/ʢʛ, ʚʣʘʞʥʦʩʪʴʶ 31–35 % ʠ ʟʦʣʴʥʦʩʪʴʶ 4–12 %; 
ʪʫʨʙʠʥʘ ʂ-800-240. 
ɻʘʙʘʨʠʪʳ ʢʦʪʣʘ 23,1 × 56,3 ʤ ʧʨʠ ʦʪʤʝʪʢʝ ʚʝʨʭʘ 96 ʤ. ʂʦʪʝʣ  

ʊ-ʦʙʨʘʟʥʦʡ ʢʦʤʧʦʥʦʚʢʠ ʛʘʟʦʧʣʦʪʥʳʡ, ʧʦʜʚʝʰʝʥ ʢ ʩʠʩʪʝʤʝ ʤʝʪʘʣʣʠ-
ʯʝʩʢʠʭ ʙʘʣʦʢ (ʭʨʝʙʪʦʚʳʡ ʜʠʩʢ), ʢʦʪʦʨʳʝ ʦʧʠʨʘʶʪʩʷ ʥʘ ʢʦʣʦʥʥʳ 
ʢʘʨʢʘʩʘ ʢʦʪʝʣʴʥʦʛʦ ʦʪʜʝʣʝʥʠʷ. ʇʨʦʝʢʪʥʳʤ ʨʝʰʝʥʠʝʤ ʧʨʝʜʫʩʤʘʪʨʠ-
ʚʘʝʪʩʷ ʨʘʟʤʝʱʝʥʠʝ ʚ ʦʜʥʦʤ ʟʜʘʥʠʠ ʚʩʝʭ ʚʦʩʴʤʠ ʵʥʝʨʛʦʙʣʦʢʦʚ. ʇʨʠ 
ʜʣʠʥʝ ʢʦʪʣʘ 56,3 ʤ ʠ ʊɸ - 59,5 ʤ ʜʣʠʥʘ ʷʯʝʡʢʠ ʵʥʝʨʛʦʙʣʦʢʘ ʧʨʠʥʷʪʘ 
72 ʤ (12 × 6 ʤ). ʆʙʱʘʷ ʜʣʠʥʘ ʟʜʘʥʠʷ - ʦʢʦʣʦ 700 ʤ – ʦʧʨʝʜʝʣʷʝʪʩʷ 
ʄʆ, ʢʦʪʦʨʦʝ ʟʘ ʩʯʝʪ ʨʝʤʦʥʪʥʳʭ ʧʣʦʱʘʜʦʢ ʩʦ ʩʪʦʨʦʥʳ ʧʦʩʪʦʷʥʥʦʛʦ 
ʠ ʚʨʝʤʝʥʥʦʛʦ ʪʦʨʮʦʚ ʥʝʩʢʦʣʴʢʦ ʙʦʣʴʰʝ ʢʦʪʝʣʴʥʦʛʦ (ʨʠʩ. ʇ2.6). 
ʇʨʝʜʫʩʤʦʪʨʝʥʳ ʜʚʘ ʚʚʦʜʘ ʪʦʧʣʠʚʦʧʦʜʘʯʠ: ʩʦ ʩʪʦʨʦʥʳ ʧʦʩʪʦʷʥ-

ʥʦʛʦ ʪʦʨʮʘ ʠ ʤʝʞʜʫ 4-ʤ ʠ 5-ʤ ʢʦʪʣʦʤ. ʂʦʪʝʣʴʥʦʝ ʦʪʜʝʣʝʥʠʝ ʪʨʝʭ-
ʧʨʦʣʝʪʥʦʝ: ʦʩʥʦʚʥʦʡ ʧʨʦʣʝʪ, ʛʜʝ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʢʦʪʝʣ, 33 ʤ ʠ ʜʚʘ 
ʩʠʤʤʝʪʨʠʯʥʳʭ ʦʪʢʨʳʣʢʘ ʧʦ 12 ʤ. ʊʘʢʦʝ ʨʝʰʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ 
ʤʠʥʠʤʘʣʴʥʦʡ ʜʣʠʥʫ ʪʷʞʝʣʦ ʥʘʛʨʫʞʝʥʥʳʭ ʭʨʝʙʪʦʚʳʭ ʙʘʣʦʢ ʠ ʟʘ 
ʩʯʝʪ ʨʘʩʢʦʩʦʚ ʤʝʞʜʫ ʢʦʣʦʥʥʘʤʠ ʦʩʥʦʚʥʦʛʦ ʧʨʦʣʝʪʘ ʠ ʦʪʢʨʳʣʢʦʚ 
ʦʙʝʩʧʝʯʠʪʴ ʪʨʝʙʫʝʤʫʶ ʞʝʩʪʢʦʩʪʴ ʢʘʨʢʘʩʘ ʢʦʪʝʣʴʥʦʛʦ ʦʪʜʝʣʝʥʠʷ ʚ 
ʧʦʧʝʨʝʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢʦʣʦʥʥ. 
ɺʦʩʝʤʴ ʤʝʣʴʥʠʮ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʦʪʤʝʪʢʝ 0,00 ʩʠʤʤʝʪʨʠʯʥʦ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʧʨʦʜʦʣʴʥʦʡ ʦʩʠ ʢʦʪʣʘ ʧʦʜ ʝʛʦ ʢʦʥʚʝʢʪʠʚʥʳʤʠ ʰʘʭʪʘ-
ʤʠ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʨʘʪʯʘʡʰʝʝ ʨʘʩʩʪʦʷʥʠʝ ʧʳʣʝʚʦʟʜʫʭʦʚʦʜʦʚ ʦʪ 
ʤʝʣʴʥʠʮ ʢ ʛʦʨʝʣʢʘʤ. 
ɺʚʠʜʫ ʚʳʩʦʢʦʡ ʧʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʢʦʪʣʦʚ ʠ ʙʦʣʴʰʦʛʦ ʨʘʩ-

ʭʦʜʘ ʫʛʣʷ ʧʨʠ ʝʛʦ ʥʠʟʢʦʡ ʪʝʧʣʦʪʚʦʨʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʪʨʝʙʫʝʤʳʡ ʟʘʧʘʩ 
ʪʦʧʣʠʚʘ ʟʘʩʪʘʚʣʷʝʪ ʨʘʟʤʝʱʘʪʴ ʙʫʥʢʝʨʘ ʫʛʣʷ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʦʥ-
ʚʝʡʝʨʳ ʪʦʧʣʠʚʦʧʦʜʘʯʠ ʩ ʦʙʝʠʭ ʩʪʦʨʦʥ ʢʦʪʣʘ, ʜʣʷ ʯʝʛʦ ʧʦʤʠʤʦ ʪʨʘʜʠ-
ʮʠʦʥʥʦʡ ʵʪʘʞʝʨʢʠ ʤʝʞʜʫ ʄʆ ʠ ʂʆ (ʚ ʦʩʷʭ ɹ–ɺ) ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ 
ʪʘʢʞʝ ʵʪʘʞʝʨʢʘ ʧʨʦʣʝʪʦʤ 12 ʤ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʂʆ (ʚ ʦʩʷʭ ɽ–ɾ). 
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ɼʣʷ ʪʨʫʙʯʘʪʳʭ ʚʦʟʜʫʭʦʧʦʜʦʛʨʝʚʘʪʝʣʝʡ, ʜʫʪʴʝʚʳʭ ʚʝʥʪʠʣʷʪʦʨʦʚ, 
ʜʳʤʦʩʦʩʦʚ ʨʝʮʠʨʢʫʣʷʮʠʠ ʚʚʠʜʫ ʩʫʨʦʚʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ 
ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʧʦʤʝʱʝʥʠʝ ʧʨʦʣʝʪʦʤ 36 ʤ ʚ ʦʩʷʭ 
ɾ–ʀ. 
ʊɸ ʚ ʄʆ ʢʦʤʧʦʥʫʶʪʩʷ ʧʨʦʜʦʣʴʥʦ. ʇʨʠ ʨʘʟʤʝʱʝʥʠʠ ʚʩʧʦʤʦʛʘ-

ʪʝʣʴʥʦʛʦ ʪʝʧʣʦʤʝʭʘʥʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ ʙʦʢʦʚʳʭ ʩʪʦʨʦʥ  
ʊɸ ʷʯʝʡʢʘ ʄʆ ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʣʠʥʦʡ ʊɸ ʠ ʧʨʠʤʝʨʥʦ ʨʘʚʥʘ ʷʯʝʡʢʝ 
ʢʦʪʣʘ, ʯʪʦ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʨʘʥʝʝ, ʷʚʣʷʝʪʩʷ ʟʘʣʦʛʦʤ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʦ-
ʣʠʙʣʦʯʥʦʛʦ ʨʝʰʝʥʠʷ. ʆʜʥʘʢʦ ʧʨʦʣʝʪ ʄʆ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʜʦʩʪʘʪʦʯʥʦ 
ʚʝʣʠʢ - 54 ʤ. 
ʇʦʜʦʛʨʝʚʘʪʝʣʠ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ ʠ ʧʠʪʘʪʝʣʴʥʳʝ ʥʘʩʦʩʳ ʨʘʩʧʦ-

ʣʦʞʝʥʳ ʤʝʞʜʫ ʊɸ ʠ ʢʦʪʣʦʤ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʠʥʠʤʘʣʴʥʫʶ ʧʨʦ-
ʪʷʞʝʥʥʦʩʪʴ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʧʠʪʘʪʝʣʴʥʦʡ ʚʦʜʳ. 
ɺ ʄʆ ʧʦ ʚʩʝʡ ʝʛʦ ʜʣʠʥʝ ʟʘʧʨʦʝʢʪʠʨʦʚʘʥʘ ʵʪʘʞʝʨʢʘ, ʧʨʠʤʳʢʘʶ-

ʱʘʷ ʢ ʦʩʠ ɸ (ʜʦʩʪʘʪʦʯʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʝ ʨʝʰʝʥʠʝ), ʩ ʪʨʝʤʷ ʨʘʙʦ-
ʯʠʤʠ ʦʪʤʝʪʢʘʤʠ, ʛʜʝ ʨʘʟʤʝʱʘʶʪʩʷ: ʈʋʉʅ-0,4 ʠ 6 ʢɺ (ʦʪʤʝʪʢʝ 0,00), 
ʤʘʩʪʝʨʩʢʠʝ ʵʣʝʢʪʨʠʢʦʚ, ʪʫʨʙʠʥʥʦʛʦ ʮʝʭʘ ʠ ʜʨʫʛʠʝ (ʦʪʤʝʪʢʝ 3,60), 
ʚʝʥʪʠʣʷʮʠʦʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʧʦʤʝʱʝʥʠʷ ʩʠʩʪʝʤ ʚʦʟʙʫʞʜʝʥʠʷ ʛʝʥʝ-
ʨʘʪʦʨʘ, ʘ ʪʘʢʞʝ ʙʳʪʦʚʳʝ ʧʦʤʝʱʝʥʠʷ (+7,60). ʇʦʢʨʳʪʠʝ ʵʪʘʞʝʨʢʠ 
ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʧʣʦʱʘʜʢʘ ʦʪʤʝʪʢʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʊɸ (+11,40). 
ɺ ʄʆ ʥʘ ʦʪʤʝʪʢʝ 0,00 ʩʦ ʩʪʦʨʦʥʳ ʧʝʨʚʦʛʦ ʠ ʧʦʩʣʝʜʥʝʛʦ ʊɸ ʝʩʪʴ 

ʜʚʘ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʚʲʝʟʜʘ, ʦʜʠʥ ʠʟ ʢʦʪʦʨʳʭ 
ʩʢʚʦʟʥʦʡ. 
ɺ ʵʪʘʞʝʨʢʘʭ ʚ ʦʩʷʭ ɹ–ɺ ʠ ɽ–ɾ ʥʘ ʦʪʤʝʪʢʝ 41,10 ʧʦ ʚʩʝʡ ʜʣʠʥʝ 

ʧʨʦʭʦʜʷʪ ʣʝʥʪʦʯʥʳʝ ʢʦʥʚʝʡʝʨʳ ʧʦʜʘʯʠ ʫʛʣʷ, ʧʦʜ ʥʠʤʠ ʥʘ ʦʪʤʝʪʢʝ 
26,40 ʙʫʥʢʝʨʳ ʫʛʣʷ (ʚ ʢʘʞʜʦʡ ʵʪʘʞʝʨʢʝ - ʯʝʪʳʨʝʭ ʙʫʥʢʝʨʘ ʥʘ ʢʦ-
ʪʝʣ). ʅʠʞʝ, ʥʘ ʦʪʤʝʥʝ 17,40, ʚ ʵʪʘʞʝʨʢʝ ʚ ʦʩʷʭ ɹ–ɺ - ʪʨʫʙʦʧʨʦʚʦʜ-
ʥʳʡ ʵʪʘʞ (ʩʚʷʟʴ ʂʆ ʠ ʄʆ), ʜʘʣʝʝ ʥʘ ʦʪʤʝʪʢʝ 11,40 - ʤʘʩʪʝʨʩʢʠʝ 
ʪʫʨʙʠʥʥʦʛʦ ʮʝʭʘ ʠ ʂʀʇʘ, ʧʦʤʝʱʝʥʠʝ ʵʣʝʢʪʨʠʢʦʚ, ʵʢʩʧʨʝʩʩ-
ʣʘʙʦʨʘʪʦʨʠʠ, ʈʋʉʅ-0,4 ʢɺ ʠ ʜʨ.; ʥʘ ʥʫʣʝʚʦʡ ʦʪʤʝʪʢʝ - ʙʣʦʯʥʳʝ 
ʦʙʝʩʩʦʣʠʚʘʶʱʠʝ ʫʩʪʘʥʦʚʢʠ, ʤʘʩʪʝʨʩʢʠʝ ʠ ʜʨ. ɿʜʝʩʴ ʞʝ - ʩʢʚʦʟʥʦʡ 
ʘʚʪʦʧʨʦʝʟʜ ʧʦ ʚʩʝʡ ʜʣʠʥʝ ʟʜʘʥʠʷ. ɸʚʪʦʤʦʙʠʣʴʥʳʡ ʠ ʞʝʣʝʟʥʦʜʦʨʦʞ-
ʥʳʡ ʚʲʝʟʜʳ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʠ ʚ ʵʪʘʞʝʨʢʫ ɽ–ɾ. 
ɹʣʦʯʥʳʝ ʱʠʪʳ ʫʧʨʘʚʣʝʥʠʷ ʚʳʥʝʩʝʥʳ ʚ ʧʦʣʫʦʩʪʨʦʚʥʳʝ ʧʨʠ-

ʩʪʨʦʡʢʠ ʩʦ ʩʪʦʨʦʥʳ ʦʩʠ ɸ ʄʆ. 
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 ɻ
ʈ
ʕ
ʉ

 ʩ
 ʙ
ʣʦ
ʢʘ
ʤ
ʠ 
ɻ
ʊ
ʋ

-1
00

-7
50

: 
1 
- 
ʢʘ
ʤ
ʝʨ
ʘ 
ʩʛ
ʦʨ
ʘʥ
ʠʷ

; 2
 -

 ʛ
ʘʟ
ʦʚ
ʘʷ

 ʪ
ʫʨ
ʙʠ
ʥʘ

; 3
 -

 ʛ
ʝʥ
ʝʨ
ʘʪ
ʦʨ

; 4
 -

 ʚ
ʦʟ
ʜʫ
ʭʦ
ʟʘ
ʙʦ
ʨʥ
ʦʝ

 ʫ
ʩʪ
ʨʦ
ʡʩ
ʪʚ
ʦ 
ʩ 
ʛʣ
ʫʰ
ʠʪ
ʝʣ
ʝʤ

; 
5 
- 
ʜʳ
ʤ
ʦʚ
ʘʷ

 ʪ
ʨʫ
ʙʘ

; 6
 -

 ʱ
ʠʪ

 ʫ
ʧʨ
ʘʚ
ʣʝ
ʥʠ
ʷ 
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ʂʦʜ KKS 
(Code KKS) 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ (Building and structure name) 

UJA ɿʜʘʥʠʝ ʨʝʘʢʪʦʨʘ (reactor building) 
UJE ʇʘʨʦʚʘʷ ʢʘʤʝʨʘ (steam cell) 
UKD ɿʜʘʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ (safety building) 
UCB ɿʜʘʥʠʷ ʫʧʨʘʚʣʝʥʠʷ (control building) 
UKA ɺʩʧʦʤʦʛʘʪʝʣʴʥʳʡ ʢʦʨʧʫʩ (auxiliary building) 
UKT ɿʜʘʥʠʝ ʭʨʘʥʠʣʠʱ (storage building) ʚ ʩʦʩʪʘʚʝ ʭʨʘʥʠʣʠʱʘ ʩʚʝʞʝʛʦ 

ʷʜʝʨʥʦʛʦ ʪʦʧʣʠʚʘ (fresh fuel storage) ʠ ʭʨʘʥʠʣʠʱʘ ʪʚʝʨʜʳʭ ʨʘʜʠʦ-
ʘʢʪʠʚʥʳʭ ʦʪʭʦʜʦʚ (solid radioactive waste storage)

UMA ɿʜʘʥʠʝ ʪʫʨʙʠʥʳ (turbine building) 
UQA ɿʜʘʥʠʝ ʥʘʩʦʩʦʚ ʦʭʣʘʞʜʘʶʱʝʡ ʚʦʜʳ (cooling water pump building)
UKC ɿʜʘʥʠʝ ʷʜʝʨʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ (nuclear service building) 
UBA ɿʜʘʥʠʝ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʥʦʨʤʘʣʴʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ 
UNC ɿʜʘʥʠʝ ʪʝʧʣʦʬʠʢʘʮʠʠ 
UGB ɿʘʜʘʥʠʝ ʚʦʜʦʧʦʜʛʦʪʦʚʢʠ (water preparation building) 

 

 
 

ʈʠʩ. ʇ2.17. ʂʦʤʧʦʥʦʚʢʠ ʛʣʘʚʥʳʭ ʢʦʨʧʫʩʦʚ ɸʕʉ ʩ ɺɺʕʈ «ʗʜʝʨʥʳʝ ʠ ʪʫʨʙʠʥʥʳʝ 
ʦʩʪʨʦʚʘ» (ʨʘʟʤʝʨʳ ʚ ʤʝʪʨʘʭ): 

ʘ – ʩ ʨʝʘʢʪʦʨʘʤʠ ɺɺʕʈ-1200 (ʧʨʦʝʢʪ ɸʕʉ-2006, ʩʪʨʦʷʪʩʷ ʅʦʚʦʚʦʨʦʥʝʞʩʢʘʷ ɸʕʉ-2, 
ʃʝʥʠʥʛʨʘʜʩʢʘʷ ɸʕʉ-2, ʧʨʦʝʢʪʠʨʫʝʪʩʷ ɹʝʣʦʨʫʩʩʢʘʷ ɸʕʉ); ʙ - ʩ ʨʝʘʢʪʦʨʘʤʠ 

ɺɺʕʈ-1000 (ʚʘʨʠʘʥʪ 1, ʧʨʦʪʦʪʠʧ – ʊʷʥʴʚʘʥʴʩʢʘʷ ɸʕʉ ʚ ʂʠʪʘʝ) 
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 ʈ
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. ʇ
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17
 (
ʦʢ
ʦʥ
ʯʘ
ʥʠ
ʝ)

. ʂ
ʦʤ
ʧʦ
ʥʦ
ʚʢ
ʠ 
ʛʣ
ʘʚ
ʥʳ
ʭ 
ʢʦ
ʨʧ
ʫʩ
ʦʚ

 ɸ
ʕ
ʉ

 ʩ
 ɺ
ɺ
ʕ
ʈ

 «
ʗ
ʜʝ
ʨʥ
ʳ
ʝ 
ʠ 
ʪʫ
ʨʙ
ʠʥ
ʥʳ
ʝ 
ʦʩ
ʪʨ
ʦʚ
ʘ»

 (
ʨʘ
ʟʤ
ʝʨ
ʳ

 ʚ
 ʤ
ʝʪ
ʨʘ
ʭ)

: 
ʚ 
- 
ʩ 
ʨʝ
ʘʢ
ʪʦ
ʨʘ
ʤ
ʠ 
ɺ
ɺ
ʕ
ʈ

-1
00

0 
(ʚ
ʘʨ
ʠʘ
ʥʪ

 2
, ʧ
ʨʦ
ʪʦ
ʪʠ
ʧ 
ɹ
ʘʣ
ʘʢ
ʦʚ
ʩʢ
ʘʷ

, ɿ
ʘʧ
ʦʨ
ʦʞ
ʩʢ
ʘʷ

 ʠ
 ʜ
ʨʫ
ʛʠ
ʝ 
ɸ
ʕ
ʉ

);
 ʛ

 -
 ʩ

 ʨ
ʝʘ
ʢʪ
ʦʨ
ʘʤ
ʠ 
ɺ
ɺ
ʕ
ʈ

-4
40

 
(ʧ
ʨʦ
ʪʦ
ʪʠ
ʧ 
ʧʨ
ʦʝ
ʢʪ

 ɸ
ʕ
ʉ

 ʥ
ʘ 
ʂ
ʫʙ
ʝ)

; ʈ
ʆ

 -
 ʨ
ʝʘ
ʢʪ
ʦʨ
ʥʦ
ʝ 
ʦʪ
ʜʝ
ʣʝ
ʥʠ
ʝ;

 ʄ
ɿ 
- 
ʤ
ʘʰ
ʠʥ
ʥʳ
ʡ 
ʟʘ
ʣ 

158 

ʚ 

ʛ 

�J�
_�i

�h�a
�b�l

�h�j
�b�c

 �;
�G�

L�M



 
3

ʇ
ʈ
ʀ
ʃ
ʆ
ɾ
ɽ
ʅ
ʀ
ɽ

 3
 

 
ʊ
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ʣ
ʠ
ʚʥ
ʦʝ

 ʭ
ʦʟ
ʷʡ
ʩʪ
ʚʦ

 ʊ
ʕ
ʉ

 
 

 
 

ʈ
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. ʇ
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ʈ
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5.
 ɺ
ʟʘ
ʠʤ
ʦʨ
ʘʩ
ʧʦ
ʣʦ
ʞ
ʝʥ
ʠʝ

 ʛ
ʣʘ
ʚʥ
ʦʛ
ʦ 
ʢʦ
ʨʧ
ʫʩ
ʘ 

(ʧ
ʨʦ
ʤ
ʧʣ
ʦʱ
ʘʜ
ʢʠ

) 
ʠ 
ʩʢ
ʣʘ
ʜʘ

 ʫ
ʛʣ
ʷ 

(ʘ
, ʙ

 -
 ʚ
ʘʨ
ʠʘ
ʥʪ
ʳ

):
 

ʊ
ɸ

 -
 ʪ
ʫʨ
ʙʦ
ʘʛ
ʨʝ
ʛʘ
ʪ;

 ʊ
 -

 ʧ
ʦʚ
ʳ
ʰ
ʘʶ
ʱ
ʠʡ

 ʪ
ʨʘ
ʥʩ
ʬ
ʦʨ
ʤ
ʘʪ
ʦʨ

; ʇ
ʂ

 -
 ʧ
ʘʨ
ʦʚ
ʦʡ

 ʢ
ʦʪ
ʝʣ

; ɼ
ʊ

 -
 ʜ
ʳ
ʤ
ʦʚ
ʘʷ

 ʪ
ʨʫ
ʙʘ

; 
ʈʋ

 -
 ʨ
ʘʟ
ʛʨ
ʫʟ
ʦʯ
ʥʦ
ʝ 
ʫʩ
ʪʨ
ʦʡ
ʩʪ
ʚʦ

; ɼ
ʂ

 -
 ʜ
ʨʦ
ʙʠ
ʣʴ
ʥʳ
ʡ 
ʢʦ
ʨʧ
ʫʩ

; ɻ
ʂ

 -
 ʛ
ʘʣ
ʝʨ
ʝʷ

 ʢ
ʦʥ
ʚʝ
ʡʝ
ʨʦ
ʚ 
ʪʦ
ʧʣ
ʠʚ
ʦʧ
ʦʜ
ʘʯ
ʠ;

 
I–

V
 -

 ʥ
ʦʤ
ʝʨ
ʘ 
ʵʥ
ʝʨ
ʛʦ
ʙʣ
ʦʢ
ʦʚ

 ʧ
ʦ 
ʧʦ
ʨʷ
ʜʢ
ʫ 
ʚʚ
ʦʜ
ʘ 
ʚ 
ʵʢ
ʩʧ
ʣʫ
ʘʪ
ʘʮ
ʠʶ

ʘ ʙ 
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ʈʠʩ. ʇ3.6. ʉʭʝʤʘ ʪʦʧʣʠʚʦʧʦʜʘʯʠ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʥʘ ʪʚʝʨʜʦʤ ʪʦʧʣʠʚʝ: 
I – ʨʘʟʛʨʫʟʦʯʥʦʝ ʫʩʪʨʦʡʩʪʚʦ; II – ʫʟʝʣ ʧʝʨʝʩʳʧʢʠ ʪʦʧʣʠʚʘ ˉ 1; III – ʫʟʝʣ ʧʝʨʝʩʳʧʢʠ 
ʪʦʧʣʠʚʘ ˉ 3; IV – ʜʨʦʙʠʣʴʥʳʡ ʢʦʨʧʫʩ; V – ʛʣʘʚʥʳʡ ʢʦʨʧʫʩ; VI – ʩʢʣʘʜ ʪʦʧʣʠʚʘ; 

1 – ʧʦʜʟʝʤʥʘʷ ʛʘʣʝʨʝʷ ʢʦʥʚʝʡʝʨʦʚ ʦʪ ʨʘʟʛʨʫʟʦʫʩʪʨʦʡʩʪʚʘ; 2 – ʪʦ ʞʝ ʦʪ ʫʟʣʘ 
ʧʝʨʝʩʳʧʢʠ ˉ 1 ʢ ʫʟʣʫ ˉ 2; 3 – ʵʩʪʘʢʘʜʘ ʢʦʥʚʝʡʝʨʦʚ ʧʦʜʘʯʠ ʪʦʧʣʠʚʘ ʚ ʜʨʦʙʠʣʴʥʳʡ 
ʢʦʨʧʫʩ; 4 – ʪʦ ʞʝ ʠʟ ʜʨʦʙʠʣʴʥʦʛʦ ʚ ʛʣʘʚʥʳʡ ʢʦʨʧʫʩ; 5 – ʥʘʜʟʝʤʥʘʷ ʛʘʣʝʨʝʷ 

ʢʦʥʚʝʡʝʨʦʚ ʧʦʜʘʯʠ ʪʦʧʣʠʚʘ ʥʘ ʩʢʣʘʜ; 6 – ʧʦʜʟʝʤʥʘʷ ʛʘʣʝʨʝʷ ʢʦʥʚʝʡʝʨʦʚ ʚʳʜʘʯʠ 
ʪʦʧʣʠʚʘ ʩʦ ʩʢʣʘʜʘ 
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ʈʠʩ. ʇ3.7. ʉʭʝʤʘ ʪʦʧʣʠʚʦʧʦʜʘʯʠ ʩʦ ʩʢʣʘʜʦʤ, ʦʙʩʣʫʞʠʚʘʝʤʳʤ ʙʫʣʴʜʦʟʝʨʘʤʠ 

ʠ ʩʢʨʝʧʝʨʘʤʠ: 
1, 2 – ʥʘʟʝʤʥʳʝ ʛʘʣʝʨʝʠ ʧʦʜʘʯʠ ʪʦʧʣʠʚʘ ʥʘ ʩʢʣʘʜ; 3 – ʰʪʘʙʝʣʴ ʫʛʣʷ; 4 – ʧʦʜʟʝʤʥʘʷ 
ʛʘʣʝʨʝʷ ʚʳʜʘʯʠ ʫʛʣʷ ʩʦ ʩʢʣʘʜʘ; 5 – ʧʦʜʟʝʤʥʘʷ ʛʘʣʝʨʝʷ ʚʳʜʘʯʠ ʫʛʣʷ ʠʟ ʙʫʬʝʨʥʦʛʦ 
ʰʪʘʙʝʣʷ ʫʛʣʷ; 6 – ʛʘʣʝʨʝʷ ʢʦʥʚʝʡʝʨʦʚ ʠ ʫʟʝʣ ʧʝʨʝʩʳʧʢʠ; 7 – ʫʟʣʳ ʧʝʨʝʩʳʧʢʠ ʫʛʣʷ 

(ʩ ʦʜʥʦʡ ʣʝʥʪʳ ʢʦʥʚʝʡʝʨʘ ʥʘ ʜʨʫʛʫʶ); 8 – ʙʫʬʝʨʥʳʡ ʰʪʘʙʝʣʴ ʫʛʣʷ; 9 – ʜʨʦʙʠʣʴʥʳʡ 
ʢʦʨʧʫʩ; 10 – ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʝ ʧʫʪʠ; 11 – ʛʘʣʝʨʝʷ ʚʳʜʘʯʠ ʫʛʣʷ 
ʦʪ ʨʘʟʛʨʫʟʦʯʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ; 12 – ʟʜʘʥʠʷ ʨʘʟʛʨʫʟʦʯʥʦʛʦ 

ʫʩʪʨʦʡʩʪʚʘ – ʚʘʛʦʥʦʦʧʨʦʢʠʜʳʚʘʪʝʣʷ; 
13 – ʛʘʣʝʨʝʷ ʢʦʥʚʝʡʝʨʦʚ ʚ ʛʣʘʚʥʳʡ ʢʦʨʧʫʩ 
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8.
 ʈ
ʦʪ
ʦʨ
ʥʳ
ʡ 
ʚʘ
ʛʦ
ʥʦ
ʦʧ
ʨʦ
ʢʠ
ʜʳ
ʚʘ
ʪʝ
ʣʴ

: 
ʘ 

– 
ʠʩ
ʭʦ
ʜʥ
ʦʝ

 ʧ
ʦʣ
ʦʞ
ʝʥ
ʠʝ

; ʙ
 –

 ʧ
ʦʣ
ʦʞ
ʝʥ
ʠʝ

 ʧ
ʨʠ

 ʨ
ʘʟ
ʛʨ
ʫʟ
ʢʝ

; 
1 

– 
ʨʦ
ʣʠ
ʢʦ
ʚʘ
ʷ 
ʦʧ
ʦʨ
ʘ;

 2
 –

 ʧ
ʣʘ
ʪʬ
ʦʨ
ʤ
ʘ;

 3
 –

 ʧ
ʨʠ
ʚʦ
ʜʥ
ʦʡ

 ʤ
ʝʭ
ʘʥ
ʠʟ
ʤ

; 4
 –

 ʨ
ʦʪ
ʦʨ

; 5
 –

 ʚ
ʠʙ
ʨʘ
ʮʠ
ʦʥ
ʥʦ
ʝ 
ʫʩ
ʪʨ
ʦʡ
ʩʪ
ʚʦ

; 
6 

– 
ʧʨ
ʠʚ
ʘʣ
ʦʯ
ʥʘ
ʷ 
ʩʪ
ʝʥ
ʢʘ

; 7
 –

 ʟ
ʫʙ
ʯʘ
ʪʳ
ʡ 
ʚʝ
ʥʝ
ʮ

166 

ʘ 
ʙ

�J�
_�i

�h�a
�b�l

�h�j
�b�c

 �;
�G�

L�M



 
3

 
ʈ
ʠʩ

. ʇ
3.

9.
 ʊ
ʦʧ
ʣʠ
ʚʥ
ʦʝ

 ʭ
ʦʟ
ʷʡ
ʩʪ
ʚʦ

: 
ʘ 

– 
ʩʭ
ʝʤ
ʘ 
ʩ 
ʤ
ʦʩ
ʪʦ
ʚʳ
ʤ

 ʧ
ʝʨ
ʝʛ
ʨʫ
ʞ
ʘʪ
ʝʣ
ʝʤ

, ʙ
 –

 ʩ
ʭʝ
ʤ
ʘ 
ʩ 
ʙʫ
ʣʴ
ʜʦ
ʟʝ
ʨʘ
ʤ
ʠ 
ʠ 
ʩʢ
ʨʝ
ʧʝ
ʨʘ
ʤ
ʠ;

 
1 

– 
ʨʘ
ʟʛ
ʨʫ
ʟʦ
ʯʥ
ʦʝ

 ʫ
ʩʪ
ʨʦ
ʡʩ
ʪʚ
ʦ 
ʩ 
ʚʳ
ʛʦ
ʥʦ
ʦʧ
ʨʦ
ʢʠ
ʜʳ
ʚʘ
ʪʝ
ʣʷ
ʤ
ʠ;

 2
 –

 ʧ
ʦʜ
ʟʝ
ʤ
ʥʘ
ʷ 
ʛʘ
ʣʝ
ʨʝ
ʷ;

 3
 –

 ʥ
ʘʜ
ʟʝ
ʤ
ʥʘ
ʷ 
ʵʩ
ʪʘ
ʢʘ
ʜʘ

; 4
 –

 ʧ
ʦʜ
ʟʝ
ʤ
ʥʳ
ʡ 
ʫʟ
ʝʣ

 
ʧʝ
ʨʝ
ʩʳ
ʧʢ
ʠ;

 5
 –

 ʥ
ʘʟ
ʝʤ
ʥʳ
ʡ 
ʫʟ
ʝʣ

 ʧ
ʝʨ
ʝʩ
ʳ
ʧʢ
ʠ;

 6
 –

 ʥ
ʘʜ
ʟʝ
ʤ
ʥʘ
ʷ 
ʵʩ
ʪʘ
ʢʘ
ʜʘ

 ʧ
ʦʜ
ʘʯ
ʠ 
ʪʦ
ʧʣ
ʠʚ
ʘ 
ʥʘ

 ʩ
ʢʣ
ʘʜ

; 7
 –

 ʥ
ʘʟ
ʝʤ
ʥʘ
ʷ 
ʛʘ
ʣʝ
ʨʝ
ʷ 
ʚʳ
ʜʘ
ʯʠ

 
ʪʦ
ʧʣ
ʠʚ
ʘ 
ʩʦ

 ʩ
ʢʣ
ʘʜ
ʘ;

 8
 –

 ʧ
ʦʜ
ʟʝ
ʤ
ʥʘ
ʷ 
ʛʘ
ʣʝ
ʨʝ
ʷ 
ʚʳ
ʜʘ
ʯʠ

 ʪ
ʦʧ
ʣʠ
ʚʘ

 ʩ
ʦ 
ʩʢ
ʣʘ
ʜʘ

; 9
 –

 ʟ
ʘʛ
ʨʫ
ʟʦ
ʯʥ
ʳ
ʡ 
ʙʫ
ʥʢ
ʝʨ

; 1
0 

– 
ʜʨ
ʦʙ
ʠʣ
ʴʥ
ʳ
ʡ 
ʢʦ
ʨʧ
ʫʩ

; 
11

 –
 ʧ
ʫʪ
ʠ 
ʧʦ
ʜ 
ʤ
ʦʩ
ʪʦ
ʚʦ
ʡ 
ʧʝ
ʨʝ
ʛʨ
ʫʞ
ʘʪ
ʝʣ
ʴ;

 1
2 

– 
ʧʨ
ʦʤ
ʝʞ
ʫʪ
ʦʯ
ʥʘ
ʷ 

(ʙ
ʫʬ
ʝʨ
ʥʘ
ʷ)

 ʝ
ʤ
ʢʦ
ʩʪ
ʴ 
ʩʢ
ʣʘ
ʜʘ

; 1
3 

– 
ʦʩ
ʥʦ
ʚʥ
ʦʡ

 ʰ
ʪʘ
ʙʝ
ʣʴ

 ʫ
ʛʣ
ʷ;

 
14

 –
 ʟ
ʘʧ
ʘʩ
ʥʦ
ʡ 
ʚʳ
ʭʦ
ʜ 
ʠʟ

 ʟ
ʘʛ
ʨʫ
ʟʦ
ʯʥ
ʦʛ
ʦ 
ʙʫ
ʥʢ
ʝʨ
ʘ 
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ʈʠʩ. ʇ3. 10. ʄʦʩʪʦʚʦʡ ʢʨʘʥ-ʧʝʨʝʛʨʫʞʘʪʝʣʴ ʥʘ ʩʢʣʘʜʝ ʪʦʧʣʠʚʘ: 
1 - ʛʘʣʝʨʝʷ ʢʦʥʚʝʡʝʨʘ ʧʦʜʘʯʠ ʪʦʧʣʠʚʘ ʥʘ ʩʢʣʘʜ; 2 - ʩʢʣʘʜ ʪʦʧʣʠʚʘ; 3 - ʤʦʩʪʦʚʦʡ 
ʢʨʘʥ-ʧʝʨʝʛʨʫʞʘʪʝʣʴ; 4 - ʢʦʚʰ-ʛʨʝʡʬʝʨ ʢʨʘʥʘ; 5 - ʨʫʢʘʚ; 6 - ʢʦʥʚʝʡʝʨ ʚʳʜʘʯʠ  

ʪʦʧʣʠʚʘ ʩʦ ʩʢʣʘʜʘ 
 
 

 
 

ʈʠʩ. ʇ3.11. ʄʦʩʪʦʚʦʡ ʢʨʘʥ-ʧʝʨʝʛʨʫʞʘʪʝʣʴ ʩ ʧʨʦʣʝʪʦʤ ʤʦʩʪʘ 60 ʤ: 
1 – ʢʦʥʚʝʡʝʨ ʚʳʜʘʯʠ ʪʦʧʣʠʚʘ ʩʦ ʩʢʣʘʜʘ; 2 – ʧʣʘʩʪʠʥʯʘʪʳʡ ʧʠʪʘʪʝʣʴ; 3 – ʙʫʥʢʝʨ, 
ʚʩʪʨʦʝʥʥʳʡ ʚ ʦʧʦʨʫ ʢʨʘʥʘ; 4 – ʪʨʘʥʰʝʷ ʜʣʷ ʧʨʠʝʤʘ ʫʛʣʷ; 5 – ʧʦʜʲʝʟʜʥʘʷ ʵʩʪʘʢʘʜʘ 
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ʈʠʩ. ʇ3.12. ʈʘʜʠʘʣʴʥʳʡ ʩʢʣʘʜ ʫʛʣʷ: 

1 – ʛʣʘʚʥʳʡ ʢʦʨʧʫʩ; 2 – ʨʘʟʛʨʫʟʦʯʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʩ ʜʚʫʤʷ ʯʝʪʳʨʝʭʦʧʦʨʥʳʤʠ 
ʚʘʛʦʥʦʦʧʨʦʢʠʜʳʚʘʪʝʣʷʤʠ; 3 – ʨʦʪʦʨʥʳʡ ʧʦʛʨʫʟʯʠʢ; 4 – ʰʪʘʙʝʣʝʫʢʣʘʜʯʠʢ; 
5 – ʪʦʧʣʠʚʥʳʡ ʰʪʘʙʝʣʴ; 6 – ʨʘʩʭʦʜʥʳʡ ʰʪʘʙʝʣʴ; 7 – ʟʘʛʨʫʟʦʯʥʳʝ ʙʫʥʢʝʨʘ; 

8 – ʜʨʦʙʠʣʴʥʳʡ ʢʦʨʧʫʩ 
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ʈʠʩ. ʇ3.13. ʉʭʝʤʘ ʪʦʧʣʠʚʦʧʦʜʘʯʠ ʩ ʨʘʜʠʘʣʴʥʳʤ ʩʢʣʘʜʦʤ, ʦʙʦʨʫʜʦʚʘʥʥʳʤ 
ʤʘʰʠʥʘʤʠ ʥʝʧʨʝʨʳʚʥʦʛʦ ʜʝʡʩʪʚʠʷ: 

ʘ – ʧʣʘʥ; ʙ – ʨʘʟʨʝʟ ʧʦ ʩʢʣʘʜʫ (ʧʣʦʩʢʦʩʪʠ ʜʝʡʩʪʚʠʷ ʤʘʰʠʥ ʫʩʣʦʚʥʦ ʩʦʚʤʝʱʝʥʳ); 
1 – ʩʢʣʘʜ ʪʦʧʣʠʚʘ; 2 – ʨʦʪʦʨʥʘʷ ʧʦʛʨʫʟʦʯʥʘʷ ʤʘʰʠʥʘ; 3 – ʰʪʘʙʝʣʝʫʢʣʘʜʯʠʢ; 

4 – ʨʝʣʴʩʦʚʳʡ ʧʫʪʴ ʰʪʘʙʝʣʝʫʢʣʘʜʯʠʢʘ ʠ ʨʦʪʦʨʥʦʡ ʧʦʛʨʫʟʦʯʥʦʡ ʤʘʰʠʥʳ; 
5 – ʮʝʥʪʨʘʣʴʥʘʷ ʦʧʦʨʘ ʰʪʘʙʝʣʝʫʢʣʘʜʯʠʢʘ; 6 – ʧʦʜʟʝʤʥʘʷ ʛʘʣʝʨʝʷ ʢʦʥʚʝʡʝʨʦʚ 

ʚʳʜʘʯʠ ʪʦʧʣʠʚʘ ʩʦ ʩʢʣʘʜʘ; 7 – ʥʘʜʟʝʤʥʘʷ ʛʘʣʝʨʝʷ ʧʦʜʘʯʠ ʪʦʧʣʠʚʘ 
ʢ ʰʪʘʙʝʣʝʫʢʣʘʜʯʠʢʫ; 8 – ʫʟʝʣ ʧʝʨʝʩʳʧʢʠ ʪʦʧʣʠʚʘ; 9 – ʧʦʜʟʝʤʥʘʷ ʛʘʣʝʨʝʷ 
ʢʦʥʚʝʡʝʨʦʚ ʦʪ ʨʘʟʛʨʫʟʦʯʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ; 10 – ʨʘʟʛʨʫʟʦʯʥʦʝ ʫʩʪʨʦʡʩʪʚʦ; 

11 – ʛʘʣʝʨʝʷ ʢʦʥʚʝʡʝʨʦʚ ʧʦʜʘʯʠ ʪʦʧʣʠʚʘ ʚ ʜʨʦʙʠʣʴʥʳʡ ʢʦʨʧʫʩ; 
12 – ʜʨʦʙʠʣʴʥʳʡ ʢʦʨʧʫʩ; 13 – ʛʘʣʝʨʝʷ ʢʦʥʚʝʡʝʨʦʚ ʧʦʜʘʯʠ ʪʦʧʣʠʚʘ ʠʟ ʜʨʦʙʠʣʴʥʦʛʦ 

ʚ ʛʣʘʚʥʳʡ ʢʦʨʧʫʩ; 14 – ʛʣʘʚʥʳʡ ʢʦʨʧʫʩ 
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ʈʠʩ. ʇ3.14. ʈʘʟʛʨʫʟʢʘ ʤʘʟʫʪʘ ʥʘ ʦʪʢʨʳʪʦʤ ʧʨʠʝʤʥʦ-ʩʣʠʚʥʦʤ ʫʩʪʨʦʡʩʪʚʝ: 
1 – ʩʣʠʚʥʦʡ ʣʦʪʦʢ; 2 – ʵʩʪʘʢʘʜʘ ʦʙʩʣʫʞʠʚʘʥʠʷ ʮʠʩʪʝʨʥ; 

3 – ʮʠʩʪʝʨʥʘ; 4 – ʧʘʨʦʧʨʦʚʦʜ 
 

 
 

ʈʠʩ. ʇ3.15. ʈʘʟʛʨʫʟʢʘ ʤʘʟʫʪʘ ʚ ʪʝʧʣʷʢʘʭ: 
1 – ʟʜʘʥʠʝ ʪʝʧʣʷʢʘ; 2 – ʢʘʣʦʨʠʬʝʨʥʘʷ; 3 – ʪʨʫʙʥʳʝ ʵʢʨʘʥʳ; 4 – ʵʢʨʘʥʳ, ʦʪʨʘʞʘʶ-

ʱʠʝ ʪʝʧʣʦʚʳʝ ʣʫʯʠ 
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ʈʠʩ. ʇ3.16. ʂʦʤʧʦʥʦʚʦʯʥʘʷ ʩʭʝʤʘ ʦʩʥʦʚʥʦʛʦ ʤʘʟʫʪʥʦʛʦ ʭʦʟʷʡʩʪʚʘ: 

1 – ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʝ ʧʫʪʠ; 2 – ʣʦʪʢʠ ʧʨʠʝʤʥʦ-ʩʣʠʚʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ; 
3 – ʧʨʠʝʤʥʳʝ ʨʝʟʝʨʚʫʘʨʳ; 4 – ʤʘʟʫʪʦʧʨʦʚʦʜʳ ʦʪ ʧʨʠʝʤʥʳʭ ʨʝʟʝʨʚʫʘʨʦʚ 
ʢ ʦʩʥʦʚʥʳʤ; 5 – ʦʩʥʦʚʥʳʝ ʨʝʟʝʨʚʫʘʨʳ ʤʘʟʫʪʘ; 6 – ʤʘʟʫʪʦʥʘʩʦʩʥʘʷ; 

7 – ʧʦʜʦʛʨʝʚʘʪʝʣʠ ʤʘʟʫʪʘ; 8 – ʢʘʥʘʣ ʤʘʟʫʪʦʧʨʦʚʦʜʦʚ ʦʪ ʨʝʟʝʨʚʫʘʨʦʚ 
ʢ ʤʘʟʫʪʦʥʘʩʦʩʥʦʡ; 9 – ʤʘʟʫʪʦʧʨʦʚʦʜʳ 

ʢ ʢʦʪʝʣʴʥʦʤʫ ʦʪʜʝʣʝʥʠʶ 
 

 
 

ʈʠʩ. ʇ3.17. ʉʭʝʤʘ ʤʘʟʫʪʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʩ ʚʳʜʝʣʝʥʠʝʤ ʢʦʨʧʫʩʘ ʨʝʮʠʨʢʫʣʷʮʠʠ: 
1 – ʣʦʪʦʢ ʧʨʠʝʤʥʦ-ʩʣʠʚʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ; 2 – ʧʨʠʝʤʥʳʡ ʨʝʟʝʨʚʫʘʨ; 3 – ʥʘʩʦʩ 
ʧʦʛʨʫʞʥʦʡ; 4 – ʨʝʟʝʨʚʫʘʨ ʭʨʘʥʝʥʠʷ ʤʘʟʫʪʘ; 5 – ʢʦʣʴʮʝʚʳʝ ʠ ʩʝʛʤʝʥʪʥʳʝ 

ʤʘʟʫʪʦʧʨʦʚʦʜʳ ʩ ʩʦʧʣʘʤʠ; 6 – ʥʘʩʦʩ ʧʝʨʚʦʛʦ ʧʦʜʲʝʤʘ; 7 – ʥʘʩʦʩ ʨʝʮʠʨʢʫʣʷʮʠʠ; 
8 – ʧʦʜʦʛʨʝʚʘʪʝʣʠ ʤʘʟʫʪʘ; 9 – ʬʠʣʴʪʨ ʪʦʥʢʦʡ ʦʯʠʩʪʢʠ; 10 – ʬʠʣʴʪʨ ʦʯʠʩʪʢʠ 
ʨʝʟʝʨʚʫʘʨʘ; 11 – ʥʘʩʦʩ ʚʪʦʨʦʛʦ ʧʦʜʲʝʤʘ; 12 – ʬʦʨʩʫʥʢʘ; 13 – ʧʘʨʦʚʦʡ ʢʦʪʝʣ
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ʈ
ʠʩ

. 3
.1

8.
 ɻ
ʝʥ
ʝʨ
ʘʣ
ʴʥ
ʳ
ʡ 
ʧʣ
ʘʥ

 ʛ
ʘʟ
ʦʤ
ʘʟ
ʫʪ
ʥʦ
ʡ 
ʊ
ʕ
ʎ

: 
1 

– 
ʛʣ
ʘʚ
ʥʳ
ʡ 
ʢʦ
ʨʧ
ʫʩ

; 2
 –

 ʩ
ʣʫ
ʞ
ʝʙ
ʥʳ
ʡ 
ʢʦ
ʨʧ
ʫʩ

; 3
 –

 ʧ
ʝʨ
ʝʭ
ʦʜ
ʥʳ
ʝ 
ʛʘ
ʣʝ
ʨʝ
ʠ;

 4
 –

 ʛ
ʣʘ
ʚʥ
ʳ
ʡ 
ʱ
ʠʪ

 ʫ
ʧʨ
ʘʚ
ʣʝ
ʥʠ
ʷ;

 
5 

– 
ʟʘ
ʢʨ
ʳ
ʪʦ
ʝ 
ʨʘ
ʩʧ
ʨʝ
ʜʝ
ʣʠ
ʪʝ
ʣʴ
ʥʦ
ʝ 
ʫʩ
ʪʨ
ʦʡ
ʩʪ
ʚʦ

 1
10

 ʢ
ɺ

; 6
 –

 ʨ
ʘʩ
ʧʨ
ʝʜ
ʝʣ
ʠʪ
ʝʣ
ʴʥ
ʦʝ

 ʫ
ʩʪ
ʨʦ
ʡʩ
ʪʚ
ʦ 

35
 ʢ
ɺ

; 7
 –

 ʛ
ʨʘ
ʜʠ
ʨʥ
ʠ;

 
8 

– 
ʭʠ
ʤ
ʚʦ
ʜʦ
ʦʯ
ʠʩ
ʪʢ
ʘ;

 9
 –

 ʙ
ʘʢ
ʠ 
ʢʦ
ʥʜ
ʝʥ
ʩʘ
ʪʘ

; 1
0 

– 
ʜʳ
ʤ
ʦʚ
ʳ
ʝ 
ʪʨ
ʫʙ
ʳ

; 1
1 

– 
ʦʙ
ʲʝ
ʜʠ
ʥʝ
ʥʥ
ʳ
ʡ 
ʚʩ
ʧʦ
ʤ
ʦʛ
ʘʪ
ʝʣ
ʴʥ
ʳ
ʡ 
ʢʦ
ʨʧ
ʫʩ

; 
12

 –
 ʤ
ʘʟ
ʫʪ
ʥʦ
ʝ 
ʭʦ
ʟʷ
ʡʩ
ʪʚ
ʦ;

 1
3 

– 
ʤ
ʘʩ
ʣʷ
ʥʦ
ʝ 
ʭʦ
ʟʷ
ʡʩ
ʪʚ
ʦ;

 1
4 

– 
ʨʝ
ʩʠ
ʚʝ
ʨʳ

 ʚ
ʦʜ
ʦʨ
ʦʜ
ʘ;

 1
5 

– 
ʧʨ
ʦʭ
ʦʜ
ʥʘ
ʷ
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3

 
 

ʈ
ʠʩ

. ʇ
3.

19
. ɻ
ʝʥ
ʧʣ
ʘʥ

 ʦ
ʩʥ
ʦʚ
ʥʦ
ʛʦ

 ʤ
ʘʟ
ʫʪ
ʥʦ
ʛʦ

 ʭ
ʦʟ
ʷʡ
ʩʪ
ʚʘ

 ʂ
ʕ
ʉ

 2
40

0 
ʄ
ɺ
ʪ 
ʩ 
ʤ
ʝʪ
ʘʣ
ʣʠ
ʯʝ
ʩʢ
ʠʤ
ʠ 
ʨʝ
ʟʝ
ʨʚ
ʫʘ
ʨʘ
ʤ
ʠ:

 
1 

– 
ʯʝ
ʪʳ
ʨʝ
ʭʧ
ʫʪ
ʥʦ
ʝ 
ʧʨ
ʠʝ
ʤ
ʥʦ

-ʩ
ʣʠ
ʚʥ
ʦʝ

 ʫ
ʩʪ
ʨʦ
ʡʩ
ʪʚ
ʦ;

 2
 –

 ʦ
ʪʚ
ʦʜ
ʷʱ
ʠʝ

 ʣ
ʦʪ
ʢʠ

; 3
 –

 ʧ
ʨʠ
ʝʤ
ʥʳ
ʡ 
ʨʝ
ʟʝ
ʨʚ
ʫʘ
ʨ;

 4
 –

 ʟ
ʜʘ
ʥʠ
ʝ 
ʤ
ʘʟ
ʫʪ
ʦʥ
ʘʩ
ʦʩ
ʥʦ
ʡ;

 
5 

– 
ʙʘ
ʢ 
ʩʙ
ʦʨ
ʘ 
ʟʘ
ʤ
ʘʟ
ʫʯ
ʝʥ
ʥʳ
ʭ 
ʜʨ
ʝʥ
ʘʞ
ʝʡ

; 6
 –

 ʨ
ʝʟ
ʝʨ
ʚʫ
ʘʨ

 ʩ
ʙʦ
ʨʘ

 ʢ
ʦʥ
ʜʝ
ʥʩ
ʘʪ
ʘ;

 7
 –

 ʧ
ʦʜ
ʦʛ
ʨʝ
ʚʘ
ʪʝ
ʣʠ

 ʤ
ʘʟ
ʫʪ
ʘ;

 8
 –

 ʦ
ʩʥ
ʦʚ
ʥʦ
ʡ 
ʨʝ
ʟʝ
ʨʚ
ʫʘ
ʨ 

ʥʘ
 2

00
00

 ʤ
3 ; 9

 –
 ʩ
ʦʦ
ʨʫ
ʞ
ʝʥ
ʠʝ

 ʜ
ʣʷ

 ʞ
ʠʜ
ʢʠ
ʭ 
ʧʨ
ʠʩ
ʘʜ
ʦʢ

; 1
0 

– 
ʟʝ
ʤ
ʣʷ
ʥʦ
ʡ 
ʚʘ
ʣ;

 1
1 

– 
ʟʜ
ʘʥ
ʠʝ

 ʫ
ʧʨ
ʘʚ
ʣʝ
ʥʠ
ʷ 
ʘʨ
ʤ
ʘʪ
ʫʨ
ʦʡ

 ʥ
ʘ 
ʤ
ʘʟ
ʫʪ
ʦʩ
ʣʠ
ʚʝ

; 
12

 –
 ʵ
ʩʪ
ʘʢ
ʘʜ
ʳ

 ʤ
ʘʟ
ʫʪ
ʦʧ
ʨʦ
ʚʦ
ʜʦ
ʚ:

 ʘ
 –

 ʦ
ʪ 
ʧʨ
ʠʝ
ʤ
ʥʳ
ʭ 
ʨʝ
ʟʝ
ʨʚ
ʫʘ
ʨʦ
ʚ 
ʢ 
ʦʩ
ʥʦ
ʚʥ
ʳ
ʤ

; ʙ
 –

 ʦ
ʪ 
ʦʩ
ʥʦ
ʚʥ
ʳ
ʭ 
ʨʝ
ʟʝ
ʨʚ
ʫʘ
ʨʦ
ʚ 
ʢ 
ʤ
ʘʟ
ʫʪ
ʦʥ
ʘʩ
ʦʩ
ʥʦ
ʡ;

 
ʚ 

– 
ʦʪ

 ʤ
ʘʟ
ʫʪ
ʦʥ
ʘʩ
ʦʩ
ʥʦ
ʡ 
ʚ 
ʛʣ
ʘʚ
ʥʳ
ʡ 
ʢʦ
ʨʧ
ʫʩ
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3

 
 

ʈ
ʠʩ

. ʇ
.3

.2
0.

 ɻ
ʝʥ
ʧʣ
ʘʥ

 ʨ
ʘʩ
ʪʦ
ʧʦ
ʯʥ
ʦʛ
ʦ 
ʤ
ʘʟ
ʫʪ
ʥʦ
ʛʦ

 ʭ
ʦʟ
ʷʡ
ʩʪ
ʚʘ

, ʦ
ʙʲ
ʝʜ
ʠʥ
ʝʥ
ʥʦ
ʛʦ

 ʩ
 ʤ
ʘʩ
ʣʦ
ʭʦ
ʟʷ
ʡʩ
ʪʚ
ʦʤ

 ʂ
ʕ
ʉ

 1
20

0–
24

00
 ʄ
ɺ
ʪ:

 
1 

– 
ʦʜ
ʥʦ
ʧʫ
ʪʥ
ʦʝ

 ʩ
ʣʠ
ʚʥ
ʦʝ

 ʫ
ʩʪ
ʨʦ
ʡʩ
ʪʚ
ʦ;

 2
 –

 ʧ
ʨʠ
ʝʤ
ʥʳ
ʡ 
ʨʝ
ʟʝ
ʨʚ
ʫʘ
ʨ;

 3
 –

 ʟ
ʜʘ
ʥʠ
ʝ 
ʤ
ʘʟ
ʫʪ
ʦʥ
ʘʩ
ʦʩ
ʥʦ
ʡ 
ʠ 
ʤ
ʘʩ
ʣʦ
ʘʧ
ʧʘ
ʨʘ
ʪʥ
ʦʡ

; 
4 

– 
ʧʦ
ʜʦ
ʛʨ
ʝʚ
ʘʪ
ʝʣ
ʠ 
ʤ
ʘʟ
ʫʪ
ʘ;

 5
 –

 ʨ
ʝʟ
ʝʨ
ʚʫ
ʘʨ
ʳ

 ʤ
ʘʟ
ʫʪ
ʘ,

 ʪ
ʨʠ

 ʧ
ʦ 

20
00

 ʤ
3 ; 6

 –
 ʨ
ʝʟ
ʝʨ
ʚʫ
ʘʨ
ʳ

 ʤ
ʘʩ
ʣʘ

; 7
 –

 ʟ
ʝʤ
ʣʷ
ʥʦ
ʡ 
ʚʘ
ʣ 
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ʈʠʩ. ʇ4.2. ʉʭʝʤʳ ʛʨʘʜʠʨʝʥ: 
ʘ – ʠʩʧʘʨʠʪʝʣʴʥʘʷ ʙʘʰʝʥʥʘʷ; ʙ – ʠʩʧʘʨʠʪʝʣʴʥʘʷ ʚʝʥʪʠʣʷʪʦʨʥʘʷ; 

ʚ – ʨʘʜʠʘʪʦʨʥʘʷ ʚʝʥʪʠʣʷʪʦʨʥʘʷ; 
1 – ʥʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ ʚʦʟʜʫʭʘ ʚ ʛʨʘʜʠʨʥʝ; 2 – ʧʦʜʘʯʘ ʚʦʜʳ ʚ ʛʨʘʜʠʨʥʶ; 

3 – ʦʪʚʦʜ ʚʦʜʳ ʠʟ ʛʨʘʜʠʨʥʠ; 4 – ʚʳʪʷʞʥʘʷ ʙʘʰʥʷ; 5 – ʚʦʜʦʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʝ 
ʫʩʪʨʦʡʩʪʚʦ; 6 – ʦʨʦʩʠʪʝʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ; 7 – ʚʦʜʦʩʙʦʨʥʦʝ ʫʩʪʨʦʡʩʪʚʦ (ʙʘʩʩʝʡʥ); 

8 – ʚʝʥʪʠʣʷʪʦʨ; 9 – ʨʘʜʠʘʪʦʨʳ 
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ʈʠʩ. ʇ4.3. ʉʭʝʤʳ ʚʦʜʦʝʤʦʚ-ʦʭʣʘʜʠʪʝʣʝʡ: 
ʘ – ʚʦʜʦʝʤ ʚʳʪʷʥʫʪʦʡ ʬʦʨʤʳ; ʙ – ʚʦʜʦʝʤ ʦʢʨʫʛʣʦʡ ʬʦʨʤʳ; 

ʚ – ʚʦʜʦʝʤ, ʩʦʦʨʫʞʘʝʤʳʡ ʚʥʝ ʜʦʣʠʥʳ ʨʝʢʠ; 
1 – ʧʣʦʱʘʜʢʘ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ; 2 – ʧʣʦʪʠʥʘ; 3 – ʦʛʨʘʞʜʘʶʱʘʷ ʜʘʤʙʘ; 

4 – ʚʦʜʦʟʘʙʦʨʥʦʝ ʩʦʦʨʫʞʝʥʠʝ; 5 – ʦʪʚʦʜʷʱʠʡ ʢʘʥʘʣ; 6 – ʩʪʨʫʝʥʘʧʨʘʚʣʷʶʱʘʷ ʜʘʤʙʘ; 
7 – ʩʪʨʫʝʨʘʟʜʝʣʠʪʝʣʴʥʦʝ ʩʦʦʨʫʞʝʥʠʝ; 8 – ʪʨʘʥʟʠʪʥʳʡ ʧʦʪʦʢ; 9 – ʚʦʜʦʚʦʨʦʪʥʘʷ ʟʦʥʘ 
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ʈʠʩ. ʇ4.4. ʉʭʝʤʘ ʧʨʷʤʦʪʦʯʥʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ: 
1 – ʚʦʜʦʧʨʠʝʤʥʠʢ ʠ ʙʝʨʝʛʦʚʘʷ ʥʘʩʦʩʥʘʷ ʩʪʘʥʮʠʷ; 2 – ʮʠʨʢʫʣʷʮʠʦʥʥʳʝ ʥʘʩʦʩʳ; 

3 – ʢʦʥʜʝʥʩʘʪʦʨʳ; 4 – ʥʘʧʦʨʥʳʝ ʚʦʜʦʚʦʜʳ; 5 – ʩʣʠʚʥʳʝ ʚʦʜʦʚʦʜʳ; 6 – ʟʘʢʨʳʪʳʝ 
ʦʪʚʦʜʷʱʠʝ ʢʘʥʘʣʳ; 7 – ʦʪʢʨʳʪʳʡ ʦʪʚʦʜʷʱʠʡ ʢʘʥʘʣ; 8 – ʩʣʠʚʥʦʡ ʩʠʬʦʥʥʳʡ 
ʢʦʣʦʜʝʮ; 9 – ʧʝʨʝʢʣʶʯʘʪʝʣʴʥʳʡ ʢʦʣʦʜʝʮ; 10 – ʩʦʦʨʫʞʝʥʠʷ ʜʣʷ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 
ʫʨʦʚʥʷ ʚʦʜʳ ʚ ʟʘʢʨʳʪʦʤ ʦʪʚʦʜʷʱʝʤ ʢʘʥʘʣʝ; 11 – ʪʨʫʙʦʧʨʦʚʦʜ ʦʙʦʛʨʝʚʘ 

ʚʦʜʦʟʘʙʦʨʘ; 12 – ʚʦʜʦʟʘʙʦʨʥʳʡ ʢʦʚʰ; 13 – ʚʦʜʦʩʙʨʦʩ 
 

 

ʈʠʩ. ʇ4.5. ʈʘʟʨʝʟ ʙʨʳʟʛʘʣʴʥʦʛʦ ʙʘʩʩʝʡʥʘ (ʨʘʟʤʝʨʳ ʚ ʤʝʪʨʘʭ): 
1 – ʩʪʘʣʴʥʳʝ ʦʧʦʨʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ; 2 – ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʘʷ ʪʨʫʙʘ; 3 – ʩʦʧʣʘ; 

4 – ʨʦʣʠʢʦʚʳʝ ʦʧʦʨʳ; 5 – ʥʦʨʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʚʦʜʳ 
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ʈʠʩ. ʇ4.6. ʆʙʱʠʡ ʚʠʜ ʛʨʘʜʠʨʥʠ 
 

 
 

ʈʠʩ. ʇ4.7. ʉʭʝʤʘ ʮʠʨʢʫʣʷʮʠʠ ʚʦʜʳ ʧʨʠ ʝʝ ʦʭʣʘʞʜʝʥʠʠ ʚ ʛʨʘʜʠʨʥʝ: 

1 - ʛʨʘʜʠʨʥʷ; 2 - ʚʳʭʦʜ ʥʘʛʨʝʪʦʛʦ ʚʣʘʞʥʦʛʦ ʚʦʟʜʫʭʘ; 3 - ʚʭʦʜ ʭʦʣʦʜʥʦʛʦ 

ʚʦʟʜʫʭʘ; 4 - ʮʠʨʢʫʣʷʮʠʦʥʥʳʡ ʥʘʩʦʩ; 5 - ʢʦʥʜʝʥʩʘʪʦʨ 
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3

  

 
     

ʈ
ʠʩ

. ʇ
4.

8.
 ɻ
ʨʘ
ʜʠ
ʨʥ
ʷ 
ʧʨ
ʦʪ
ʠʚ
ʦʪ
ʦʯ
ʥʦ
ʛʦ

 ʪ
ʠʧ
ʘ 
ʩ 
ʝʩ
ʪʝ
ʩʪ
ʚʝ
ʥʥ
ʦʡ

 ʪ
ʷʛ
ʦʡ

: 
1 
- 
ʧʦ
ʜʚ
ʦʜ
ʷʱ
ʠʝ

 ʪ
ʨʫ
ʙʦ
ʧʨ
ʦʚ
ʦʜ
ʳ

; 
2 
- 
ʚʦ
ʜʦ
ʩʙ
ʦʨ
ʥʳ
ʡ 
ʙʘ
ʩʩ
ʝʡ
ʥ;

 3
 -

 ʚ
ʦʟ
ʜʫ
ʭʦ
ʥʘ
ʧʨ
ʘʚ
ʣʷ
ʶ
ʱ
ʠʝ

 ʱ
ʠʪ
ʳ

; 
4 
- 
ʱ
ʠʪ
ʳ

 ʦ
ʨʦ
ʩʠ
ʪʝ
ʣʴ
ʥʦ
ʛʦ

 
ʫʩ
ʪʨ
ʦʡ
ʩʪ
ʚʘ

 ʧ
ʣʝ
ʥʦ
ʯʥ
ʦʛ
ʦ 
ʪʠ
ʧʘ

; 
5 
- 
ʚʦ
ʜʦ
ʫʣ
ʦʚ
ʠʪ
ʝʣ
ʴ;

 6
 -

 ʚ
ʦʜ
ʦʨ
ʘʩ
ʧʨ
ʝʜ
ʝʣ
ʠʪ
ʝʣ
ʴʥ
ʳ
ʝ 
ʪʨ
ʫʙ
ʦʧ
ʨʦ
ʚʦ
ʜʳ

 ʩ
 ʨ
ʘʟ
ʙʨ
ʳ
ʟʛ
ʠʚ
ʘʶ
ʱ
ʠʤ
ʠ 

ʩʦ
ʧʣ
ʘʤ
ʠ;

 7
 -

 ʚ
ʳ
ʪʷ
ʞ
ʥʘ
ʷ 
ʞ
ʝʣ
ʝʟ
ʦʙ
ʝʪ
ʦʥ
ʥʘ
ʷ 
ʙʘ
ʰ
ʥʷ

; 8
 -

 ʩ
ʚʝ
ʪʦ
ʦʛ
ʨʘ
ʞ
ʜʝ
ʥʠ
ʝ;

 9
 -

 ʢ
ʘʨ
ʢʘ
ʩ 
ʦʨ
ʦʩ
ʠʪ
ʝʣ
ʷ;

 1
0 
- 
ʦʪ
ʚʦ
ʜʷ
ʱ
ʠʝ

 ʪ
ʨʫ
ʙʳ
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3

  

 
  

ʈ
ʠʩ

. ʇ
4.

9.
 ʉ
ʭʝ
ʤ
ʘ 
ʫʩ
ʪʘ
ʥʦ
ʚʢ
ʠ 

«ʩ
ʫʭ
ʦʡ

» 
ʛʨ
ʘʜ
ʠʨ
ʥʠ

 ʩ
 ʢ
ʦʥ
ʜʝ
ʥʩ
ʘʪ
ʦʨ
ʦʤ

 ʩ
ʤ
ʝʰ
ʠʚ
ʘʶ
ʱ
ʝʛ
ʦ 
ʪʠ
ʧʘ

: 
1 
- 
ʧʘ
ʨ 
ʠʟ

 ʪ
ʫʨ
ʙʠ
ʥʳ

; 2
 -

 ʚ
ʦʟ
ʚʨ
ʘʪ

 ʦ
ʭʣ
ʘʞ
ʜʝ
ʥʥ
ʦʛ
ʦ 
ʢʦ
ʥʜ
ʝʥ
ʩʘ
ʪʘ

; 3
 -

 «
ʩʫ
ʭʘ
ʷ»

 (
ʨʘ
ʜʠ
ʘʪ
ʦʨ
ʥʘ
ʷ)

 ʛ
ʨʘ
ʜʠ
ʨʥ
ʷ;

 4
 -

 ʮ
ʠʨ
ʢʫ
ʣʷ
ʮʠ
ʦʥ
ʥʳ
ʡ 
ʥʘ
ʩʦ
ʩ 

ʢʦ
ʥʜ
ʝʥ
ʩʘ
ʪʦ
ʨʘ

; 5
 -

 ʦ
ʪʚ
ʦʜ

 ʢ
ʦʥ
ʜʝ
ʥʩ
ʘʪ
ʘ 
ʚ 
ʨʝ
ʛʝ
ʥʝ
ʨʘ
ʪʠ
ʚʥ
ʫʶ

 ʩ
ʠʩ
ʪʝ
ʤ
ʫ;

 6
 -

 ʢ
ʦʥ
ʜʝ
ʥʩ
ʘʪ
ʦʨ

 ʩ
ʤ
ʝʰ
ʠʚ
ʘʶ
ʱ
ʝʛ
ʦ 
ʪʠ
ʧʘ
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3

ʇ
ʈ
ʀ
ʃ
ʆ
ɾ
ɽ
ʅ
ʀ
ɽ

 5
 

 
ʉ
ʭʝ
ʤ
ʳ

 ʟ
ʦʣ
ʦʦ
ʪʚ
ʘʣ
ʦʚ

 

 
 

ʈ
ʠʩ

. ʇ
5.

1.
 ʐ
ʣʘ
ʢʦ
ʫʜ
ʘʣ
ʷʶ
ʱ
ʝʝ

 ʫ
ʩʪ
ʨʦ
ʡʩ
ʪʚ
ʦ 
ʩʦ

 ʰ
ʥʝ
ʢʦ
ʚʳ
ʤ

 ʪ
ʨʘ
ʥʩ
ʧʦ
ʨʪ
ʝʨ
ʦʤ

: 
1 
- 
ʙʫ
ʥʢ
ʝʨ

 ʭ
ʦʣ
ʦʜ
ʥʦ
ʡ 
ʚʦ
ʨʦ
ʥʢ
ʠ 
ʧʘ
ʨʦ
ʚʦ
ʛʦ

 ʢ
ʦʪ
ʣʘ

; 2
 -

 ʚ
ʘʥ
ʥʘ

; 3
 -

 ʢ
ʦʣ
ʴʮ
ʦ 
ʜʣ
ʷ 
ʜʨ
ʦʙ
ʣʝ
ʥʠ
ʷ 
ʰ
ʣʘ
ʢʘ

; 4
 -

 ʰ
ʥʝ
ʢ;

 5
 -

 ʧ
ʨʠ
ʚʦ
ʜ 
ʰ
ʥʝ
ʢʘ

; 
6 
- 
ʰ
ʣʘ
ʢʦ
ʚʘ
ʷ 
ʪʝ
ʯʢ
ʘ;

 7
 -

 ʦ
ʧʦ
ʨʥ
ʘʷ

 ʢ
ʦʥ
ʩʪ
ʨʫ
ʢʮ
ʠʷ

; 8
 -

 ʢ
ʘʥ
ʘʣ

 ʟ
ʦʣ
ʦʰ
ʣʘ
ʢʦ
ʫʜ
ʘʣ
ʝʥ
ʠʷ
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3

 
 

ʈ
ʠʩ

. ʇ
5.

2.
 ʇ
ʨʠ
ʥʮ
ʠʧ
ʠʘ
ʣʴ
ʥʘ
ʷ 
ʩʭ
ʝʤ
ʘ 
ʩʠ
ʩʪ
ʝʤ
ʳ

 ʩ
ʦʚ
ʤ
ʝʩ
ʪʥ
ʦʛ
ʦ 
ʛʠ
ʜʨ
ʦʟ
ʦʣ
ʦʫ
ʜʘ
ʣʝ
ʥʠ
ʷ:

 
1 

– 
ʚʘ
ʥʥ
ʳ

 ʩ
ʦ 
ʰ
ʣʘ
ʢʦ
ʫʜ
ʘʣ
ʷʶ
ʱ
ʠʤ
ʠ 
ʫʩ
ʪʨ
ʦʡ
ʩʪ
ʚʘ
ʤ
ʠ;

 2
 –

 ʰ
ʣʘ
ʢʦ
ʚʳ
ʡ 
ʢʘ
ʥʘ
ʣ;

 3
 –

 ʙ
ʘʛ
ʝʨ
ʥʳ
ʝ 
ʥʘ
ʩʦ
ʩʳ

; 4
 –

 ʧ
ʦʜ
ʚʦ
ʜ 
ʚʦ
ʜʳ

 ʢ
 ʢ
ʘʥ
ʘʣ
ʘʤ

; 
5 

– 
ʟʦ
ʣʦ
ʚʳ
ʝ 
ʢʘ
ʥʘ
ʣʳ

; 6
 –

 ʪ
ʨʫ
ʙʦ
ʧʨ
ʦʚ
ʦʜ

 ʦ
ʩʚ
ʝʪ
ʣʝ
ʥʥ
ʦʡ

 ʚ
ʦʜ
ʳ

; 7
 –

 ʧ
ʫʣ
ʴʧ
ʦʧ
ʨʦ
ʚʦ
ʜʳ

; 8
 –

 ʟ
ʦʣ
ʦʦ
ʪʚ
ʘʣ

; 9
 –

 ʙ
ʘʩ
ʩʝ
ʡʥ

 ʦ
ʩʚ
ʝʪ
ʣʝ
ʥʥ
ʦʡ

 ʚ
ʦʜ
ʳ

; 
10

 –
 ʥ
ʘʩ
ʦʩ
ʳ

 ʦ
ʩʚ
ʝʪ
ʣʝ
ʥʥ
ʦʡ

 ʚ
ʦʜ
ʳ
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ʈʠʩ. ʇ5.3. ʊʠʧʳ ʢʦʥʩʪʨʫʢʮʠʡ ʟʦʣʦʦʪʚʘʣʦʚ: 

ʘ – ʜʨʝʥʠʨʦʚʘʥʥʳʡ ʟʦʣʦʦʪʚʘʣ, ʦʙʨʘʟʦʚʘʥʥʳʡ ʥʘʜʚʦʜʥʳʤ ʥʘʤʳʚʦʤ; 
ʙ – ʜʨʝʥʠʨʦʚʘʥʥʳʡ ʟʦʣʦʦʪʚʘʣ ʩ ʧʨʫʜʦʤ ʠʥʬʠʣʴʪʨʘʮʠʠ; ʚ – ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʦʪʚʘʣ 
ʩ ʜʨʝʥʠʨʦʚʘʥʥʦʡ ʙʦʢʦʚʦʡ ʟʦʥʦʡ ʠ ʦʪʩʪʦʡʥʳʤ ʧʨʫʜʦʤ; ʛ – ʟʦʣʦʦʪʚʘʣ ʩ ʧʦʷʨʫʩʥʳʤ 

ʦʙʚʘʣʦʚʘʥʠʝʤ ʠʟ ʟʦʣʦʰʣʘʢʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ; ʜ – ʟʦʣʦʦʪʚʘʣ ʩ ʧʦʷʨʫʩʥʳʤ 
ʦʙʚʘʣʦʚʘʥʠʝʤ ʠʟ ʛʨʫʥʪʘ; ʝ – ʟʦʣʦʦʪʚʘʣ ʩ ʦʛʨʘʞʜʘʶʱʝʡ ʜʘʤʙʦʡ ʠʟ ʛʨʫʥʪʘ, 
ʚʦʟʚʦʜʠʤʦʡ ʥʘ ʧʨʦʝʢʪʥʫʶ ʚʳʩʦʪʫ ʦʪʚʘʣʘ; 1 – ʵʩʪʘʢʘʜʘ ʧʫʣʴʧʦʧʨʦʚʦʜʘ; 

2 – ʧʫʣʴʧʦʧʨʦʚʦʜ; 3 – ʜʨʝʥʘʞʥʳʝ ʪʨʫʙʳ; 4 – ʧʨʫʜ ʠʥʬʠʣʴʪʨʘʮʠʠ; 
5 – ʦʪʩʪʦʡʥʳʡ ʧʨʫʜ; 6 – ʦʙʚʘʣʦʚʘʥʠʝ ʠʟ ʟʦʣʦʰʣʘʢʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ; 

7 – ʦʙʚʘʣʦʚʘʥʠʝ ʠʟ ʛʨʫʥʪʘ; 8 – ʜʘʤʙʘ ʠʟ ʛʨʫʥʪʘ. 
ʇʫʣʴʧʦʧʨʦʚʦʜʳ ʥʘ ʩʭʝʤʘʭ ʛ, ʜ, ʝ ʥʝ ʧʦʢʘʟʘʥʳ 
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ʈʠʩ. ʇ5.4. ʉʭʝʤʳ ʟʦʣʦʦʪʚʘʣʦʚ: 
ʘ, ʙ, ʚ – ʙʝʟ ʚʪʦʨʠʯʥʦʛʦ ʦʪʩʪʦʡʥʦʛʦ ʧʨʫʜʘ: ʨʘʚʥʠʥʥʳʡ (ʘ), ʧʦʡʤʝʥʥʳʡ (ʙ), ʦʚʨʘʞ-
ʥʳʡ (ʚ); ʛ, ʜ – ʩ ʚʪʦʨʠʯʥʳʤ ʦʪʩʪʦʡʥʳʤ ʧʨʫʜʦʤ: ʨʘʚʥʠʥʥʳʡ (ʛ), ʦʚʨʘʞʥʳʡ (ʜ); 

1 – ʧʫʣʴʧʦʧʨʦʚʦʜ; 2 – ʚʳʧʫʩʢʠ ʧʫʣʴʧʳ; 3 – ʚʦʜʦʩʙʨʦʩʥʳʡ ʢʦʣʦʜʝʮ; 4 – ʢʦʣʣʝʢʪʦʨ 
ʚʦʜʳ; 5 – ʚʦʜʦʦʪʚʦʜʷʱʘʷ ʢʘʥʘʚʘ ʢ ʥʘʩʦʩʥʦʡ; 6 – ʟʦʣʦʰʣʘʢʦʚʳʝ ʤʘʪʝʨʠʘʣʳ; 

7 – ʧʝʨʚʠʯʥʳʡ ʦʪʩʪʦʡʥʳʡ ʧʨʫʜ (ʧʨʫʜ ʠʥʬʠʣʴʪʨʘʮʠʠ); 8 – ʚʪʦʨʠʯʥʳʡ ʦʪʩʪʦʡʥʳʡ 
ʧʨʫʜ (ʙʘʩʩʝʡʥ ʦʩʚʝʪʣʝʥʥʦʡ ʚʦʜʳ). ʇʫʣʴʧʦʧʨʦʚʦʜ ʠ ʚʳʧʫʩʢʠ ʧʫʣʴʧʳ ʥʘ ʨʠʩ. ʛ, ʜ 

ʫʩʣʦʚʥʦ ʥʝ ʧʦʢʘʟʘʥʳ, ʦʥʠ ʘʥʘʣʦʛʠʯʥʳ ʨʠʩ. ʘ, ʙ, ʚ; 
    – ʥʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ ʧʫʣʴʧʳ, ʦʩʚʝʪʣʝʥʥʦʡ ʚʦʜʳ 

 
 
 

ʘ ʚ

ʙ 

ʛ

ʜ

�J�
_�i

�h�a
�b�l

�h�j
�b�c

 �;
�G�

L�M



 187

ʇʈʀʃʆɾɽʅʀɽ 6 
 

ʉʭʝʤʳ ʢʦʤʧʦʥʦʚʦʢ ʠ ʛʝʥʝʨʘʣʴʥʳʭ ʧʣʘʥʦʚ ʊʕʉ ʀ ɸʕʉ 
 
 

 
 
 

ʈʠʩ. ʇ.6.1. ɺʘʨʠʘʥʪʳ ʢʦʤʧʦʥʦʚʢʠ ʦʩʥʦʚʥʳʭ ʦʙʲʝʢʪʦʚ ʥʘ ʧʨʦʤʧʣʦʱʘʜʢʝ 
ʛʘʟʦʤʘʟʫʪʥʦʡ ʂʕʉ ʩ ʪʨʝʤʷ ʤʦʥʦʙʣʦʯʥʳʤʠ ʛʣʘʚʥʳʤʠ ʢʦʨʧʫʩʘʤʠ: 

ʘ - ʚ ʣʠʥʠʶ; ʙ - ʚ ʣʠʥʠʶ ʩ ʧʦʚʦʨʦʪʦʤ ʥʘ 15–30°; ʚ - ʚ ʣʠʥʠʶ ʩ ʧʦʚʦʨʦʪʦʤ ʥʘ 90°; 
1, 2, 3 - ʤʘʰʠʥʥʦʝ, ʢʦʪʝʣʴʥʦʝ ʠ ʜʳʤʦʩʦʩʥʦʝ ʦʪʜʝʣʝʥʠʷ ʛʣʘʚʥʦʛʦ ʢʦʨʧʫʩʘ; 
4 - ʜʳʤʦʚʘʷ ʪʨʫʙʘ; 5 - ʧʣʦʱʘʜʢʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ; 6 - ʟʜʘʥʠʝ ʥʘʩʦʩʥʦʡ; 

7 - ʛʨʘʜʠʨʥʷ; 8 - ʦʙʲʝʢʪʳ ʧʦʜʩʦʙʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ 
ʥʘʟʥʘʯʝʥʠʷ; ʕɹ ˉ 1, ʕɹ ˉ 2, ʕɹ ˉ 3 - ʵʥʝʨʛʦʙʣʦʢʠ ˉ 1, 2, 3 ʧʦ ʧʦʨʷʜʢʫ 

ʚʚʦʜʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ 
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ʈʠʩ. ʇ6.2. ɺʦʟʤʦʞʥʳʝ ʢʦʤʧʦʥʦʚʢʠ ʦʩʥʦʚʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʊʕʉ ʥʘ ʛʝʥʧʣʘʥʝ: 
ʘ - ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʨʘʡʦʥʘ ʊʕʉ: 1 - ʵʣʝʢʪʨʦʩʪʘʥʮʠʷ; 2 - ʨʝʟʝʨʚʥʘʷ ʪʝʨʨʠʪʦʨʠʷ; 

3 - ʭʨʘʥʠʣʠʱʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʪʭʦʜʦʚ; 4 - ʧʨʝʜʧʨʠʷʪʠʝ ʜʣʷ ʫʪʠʣʠʟʘʮʠʠ 
ʦʪʭʦʜʦʚ; 5 - ʛʦʩʪʠʥʠʮʳ; 6 - ʞʝʣʝʟʥʳʝ ʜʦʨʦʛʠ; 7 - ʘʚʪʦʤʦʙʠʣʴʥʳʝ ʜʦʨʦʛʠ 

ʠ ʪʨʦʪʫʘʨʳ; 8 - ʧʫʪʠ ʫʜʘʣʝʥʠʷ ʦʪʭʦʜʦʚ; 9 - ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʚʳʜʘʯʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ; 
10 - ʢʦʤʤʫʥʠʢʘʮʠʠ ʜʣʷ ʮʠʨʢʫʣʷʮʠʦʥʥʦʡ ʚʦʜʳ; 11 - ʦʭʨʘʥʥʘʷ ʟʦʥʘ; 

ʙ - ʭʘʨʘʢʪʝʨʥʦʝ ʧʣʘʥʠʨʦʚʦʯʥʦʝ ʨʝʰʝʥʠʝ ʊʕʉ: 1 - ʛʣʘʚʥʳʡ ʢʦʨʧʫʩ; 2 - ʪʦʧʣʠʚʥʦʝ 
ʭʦʟʷʡʩʪʚʦ; 3 - ʩʪʘʥʮʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ; 4 - ʧʦʜʩʦʙʥʳʝ ʩʦʦʨʫʞʝʥʠʷ; 

5 - ʩʪʨʦʠʪʝʣʴʥʘʷ ʙʘʟʘ; 6 - ʨʝʟʝʨʚʥʘʷ ʪʝʨʨʠʪʦʨʠʷ; 7 - ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʧʫʪʴ; 
8 - ʘʚʪʦʤʦʙʠʣʴʥʳʝ ʜʦʨʦʛʠ; 

ʚ - ʚʦʟʤʦʞʥʦʝ ʨʘʩʰʠʨʝʥʠʝ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ: 1 - ʨʝʟʝʨʚʥʘʷ ʪʝʨʨʠʪʦʨʠʷ; 
2 - ʩʪʨʦʠʪʝʣʴʥʘʷ ʙʘʟʘ; ʛ - ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʢʦʤʧʦʥʦʚʦʢ ʛʣʘʚʥʦʛʦ ʢʦʨʧʫʩʘ ʊʕʉ: 

I - ʢʦʤʧʘʢʪʥʘʷ; ʇ - ʦʩʪʨʦʚʥʘʷ; III - ʦʛʨʘʥʠʯʝʥʥʦ-ʦʩʪʨʦʚʥʘʷ 
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ʈʠʩ. ʇ6.3. ɺʟʘʠʤʦʨʘʩʧʦʣʦʞʝʥʠʝ ʧʨʦʤʧʣʦʱʘʜʢʠ ʠ ʩʪʨʦʡʙʘʟʳ (ʘ, ʙ, ʚ, ʛ - ʚʘʨʠʘʥʪʳ); 
I–IV - ʥʦʤʝʨʘ ʵʥʝʨʛʦʙʣʦʢʦʚ ʧʦ ʧʦʨʷʜʢʫ ʚʚʦʜʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ 
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ʈʠʩ. ʇ6.4. ɺʟʘʠʤʦʨʘʩʧʦʣʦʞʝʥʠʝ ʛʣʘʚʥʦʛʦ ʢʦʨʧʫʩʘ (ʧʨʦʤʧʣʦʱʘʜʢʠ) 
ʠ ʩʢʣʘʜʘ ʫʛʣʷ (ʘ, ʙ - ʚʘʨʠʘʥʪʳ): 

ʊɸ - ʪʫʨʙʦʘʛʨʝʛʘʪ; ʊ - ʧʦʚʳʰʘʶʱʠʡ ʪʨʘʥʩʬʦʨʤʘʪʦʨ; ʇʂ - ʧʘʨʦʚʦʡ ʢʦʪʝʣ; 
ɼʊ - ʜʳʤʦʚʘʷ ʪʨʫʙʘ; ʈʋ - ʨʘʟʛʨʫʟʦʯʥʦʝ ʫʩʪʨʦʡʩʪʚʦ; ɼʂ - ʜʨʦʙʠʣʴʥʳʡ ʢʦʨʧʫʩ; 
ɻʂ - ʛʘʣʝʨʝʷ ʢʦʥʚʝʡʝʨʦʚ ʪʦʧʣʠʚʦʧʦʜʘʯʠ; I–IV - ʥʦʤʝʨʘ ʵʥʝʨʛʦʙʣʦʢʦʚ ʧʦ ʧʦʨʷʜʢʫ 

ʚʚʦʜʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ 
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ʈʠʩ. ʇ6.5. ɺʟʘʠʤʦʨʘʩʧʦʣʦʞʝʥʠʝ ʆʈʋ ʠ ʧʨʦʤʧʣʦʱʘʜʢʠ (ʘ, ʙ, ʚ, ʛ - ʚʘʨʠʘʥʪʳ): 
ʊɸ - ʪʫʨʙʦʘʛʨʝʛʘʪ; T - ʧʦʚʳʰʘʶʱʠʡ ʪʨʘʥʩʬʦʨʤʘʪʦʨ; ʇʂ - ʧʘʨʦʚʦʡ ʢʦʪʝʣ; 
ɼʊ - ʜʳʤʦʚʘʷ ʪʨʫʙʘ; ʆʃ - ʦʧʦʨʘ ʃʕʇ; I–IV - ʥʦʤʝʨʘ ʵʥʝʨʛʦʙʣʦʢʦʚ ʧʦ ʧʦʨʷʜʢʫ 

ʚʚʦʜʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ 
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ʈ
ʠʩ

. ʇ
6.

6.
 ʉ
ʭʝ
ʤ
ʘ 
ʛʝ
ʥʧ
ʣʘ
ʥʘ

 ʂ
ʕ
ʉ

 ʥ
ʘ 
ʫʛ
ʣʝ

 ʤ
ʦʱ
ʥʦ
ʩʪ
ʴʶ

 8
 ×

 5
00

 ʄ
ɺ
ʪ:

 
1 
- 
ʥʘ
ʩʦ
ʩʥ
ʘʷ

 ʮ
ʠʨ
ʢʫ
ʣʷ
ʮʠ
ʦʥ
ʥʦ
ʛʦ

 ʚ
ʦʜ
ʦʩ
ʥʘ
ʙʞ
ʝʥ
ʠʷ

; 2
 -

 ʛ
ʣʘ
ʚʥ
ʳ
ʡ 
ʢʦ
ʨʧ
ʫʩ

 ʩ
 ʜ
ʳ
ʤ
ʦʩ
ʦʩ
ʥʳ
ʤ

 ʦ
ʪʜ
ʝʣ
ʝʥ
ʠʝ
ʤ

; 3
 -

 ʛ
ʘʟ
ʦʭ
ʦʜ

; 
4 
- 
ʜʳ
ʤ
ʦʚ
ʘʷ

 ʪ
ʨʫ
ʙʘ

; 5
 -

 ʜ
ʠʟ
ʝʣ
ʴ-
ʛʝ
ʥʝ
ʨʘ
ʪʦ
ʨʥ
ʘʷ

; 6
 -

 ʘ
ʮʝ
ʪʠ
ʣʝ
ʥʦ

-ʛ
ʝʥ
ʝʨ
ʘʪ
ʦʨ
ʥʘ
ʷ;

 7
 -

 ʜ
ʨʦ
ʙʠ
ʣʴ
ʥʳ
ʡ 
ʢʦ
ʨʧ
ʫʩ

; 8
 -

 ʛ
ʘʣ
ʝʨ
ʝʷ

 ʢ
ʦʥ
ʚʝ
ʡʝ
ʨʦ
ʚ 

ʪʦ
ʧʣ
ʠʚ
ʦʧ
ʦʜ
ʘʯ
ʠ;

 9
 -

 ʧ
ʫʩ
ʢʦ
ʨʝ
ʟʝ
ʨʚ
ʥʘ
ʷ 
ʢʦ
ʪʝ
ʣʴ
ʥʘ
ʷ;

 1
0 
- 
ʦʙ
ʲʝ
ʜʠ
ʥʝ
ʥʥ
ʳ
ʡ 
ʚʩ
ʧʦ
ʤ
ʦʛ
ʘʪ
ʝʣ
ʴʥ
ʳ
ʡ 
ʢʦ
ʨʧ
ʫʩ

; 1
1 
- 
ʠʥ
ʞ
ʝʥ
ʝʨ
ʥʦ

-ʙ
ʳ
ʪʦ
ʚʦ
ʡ 

ʢʦ
ʨʧ
ʫʩ

; 1
2 
- 

cʪ
oʣ
ʦʚ
ʘʷ

; 1
3 
- 
ʧʣ
ʦʱ
ʘʜ
ʢʘ

 ʫ
ʩʪ
ʘʥ
ʦʚ
ʢʠ

 ʪ
ʨʘ
ʥʩ
ʬ
ʦʨ
ʤ
ʘʪ
ʦʨ
ʦʚ

; 1
4 
- 
ʟʘ
ʢʨ
ʳ
ʪʳ
ʡ 
ʦʪ
ʚʦ
ʜʷ
ʱ
ʠʡ

 ʢ
ʘʥ
ʘʣ

; 1
5 
- 
ʧʦ
ʜʚ
ʦʜ
ʷʱ
ʠʡ

 
ʢʘ
ʥʘ
ʣ;

 ʂ
1,

 T
A

1–
ʂ

8,
 ʊ
ɸ

8 
- 
ʧʘ
ʨʦ
ʚʦ
ʡ 
ʢʦ
ʪʝ
ʣ 
ʠ 
ʪʫ
ʨʙ
ʦʘ
ʛʨ
ʝʛ
ʘʪ

 ʵ
ʥʝ
ʨʛ
ʦʙ
ʣʦ
ʢʦ
ʚ 
ˉ

 1
–8
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ʈ
ʠʩ

. ʇ
6.

7.
 ʂ
ʦʤ
ʧʦ
ʥʦ
ʚʢ
ʘ 
ʧʨ
ʦʤ
ʧʣ
ʦʱ
ʘʜ
ʢʠ

 ʂ
ʕ
ʉ

 ʧ
ʨʠ

 ʜ
ʚʫ
ʭ 
ʯʝ
ʪʳ
ʨʝ
ʭʙ
ʣʦ
ʯʥ
ʳ
ʭ 
ʛʣ
ʘʚ
ʥʳ
ʭ 
ʢʦ
ʨʧ
ʫʩ
ʘʭ

: 
1 
- 
ʯʝ
ʪʳ
ʨʝ
ʭʙ
ʣʦ
ʯʥ
ʳ
ʡ 
ʛʣ
ʘʚ
ʥʳ
ʡ 
ʢʦ
ʨʧ
ʫʩ

; 2
 -

 ʠ
ʥʞ
ʝʥ
ʝʨ
ʥʦ

-ʙ
ʳ
ʪʦ
ʚʦ
ʡ 
ʢʦ
ʨʧ
ʫʩ

; 3
 -

 ʘ
ʜʤ
ʠʥ
ʠʩ
ʪʨ
ʘʪ
ʠʚ
ʥʳ
ʡ 
ʢʦ
ʨʧ
ʫʩ

; 4
 -

 ʪ
ʨʘ
ʥʩ
ʬ
ʦʨ
ʤ
ʘʪ
ʦʨ
ʳ

; 
5 
- 
ʟʜ
ʘʥ
ʠʝ

 ʥ
ʘʩ
ʦʩ
ʥʦ
ʡ;

 6
 -

 ʟ
ʦʥ
ʘ 
ʧʦ
ʜʩ
ʦʙ
ʥʦ

-ʧ
ʨʦ
ʠʟ
ʚʦ
ʜʩ
ʪʚ
ʝʥ
ʥʳ
ʭ 
ʠ 
ʚʩ
ʧʦ
ʤ
ʦʛ
ʘʪ
ʝʣ
ʴʥ
ʳ
ʭ 
ʦʙ
ʲʝ
ʢʪ
ʦʚ

; 7
 -

 ʜ
ʳ
ʤ
ʦʚ
ʘʷ

 ʪ
ʨʫ
ʙʘ

; 8
 -

 ʜ
ʨʦ
ʙʠ
ʣʴ
ʥʳ
ʡ 

ʢʦ
ʨʧ
ʫʩ

; 9
 -

 ʛ
ʘʣ
ʝʨ
ʝʷ

 ʢ
ʦʥ
ʚʝ
ʡʝ
ʨʦ
ʚ 
ʪʦ
ʧʣ
ʠʚ
ʦʧ
ʦʜ
ʘʯ
ʠ;

 I
–I

V
 -

 ʥ
ʦʤ
ʝʨ
ʘ 
ʵʥ
ʝʨ
ʛʦ
ʙʣ
ʦʢ
ʦʚ

 ʧ
ʦ 
ʧʦ
ʨʷ
ʜʢ
ʫ 
ʚʚ
ʦʜ
ʘ 
ʚ 
ʵʢ
ʩʧ
ʣʫ
ʘʪ
ʘʮ
ʠʶ
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ʈ
ʠʩ

. ʇ
6.

8.
 ɺ
ʘʨ
ʠʘ
ʥʪ

 ʢ
ʦʤ
ʧʦ
ʥʦ
ʚʢ
ʠ 
ʧʨ
ʦʤ
ʧʣ
ʦʱ
ʘʜ
ʢʠ

 ʧ
ʳ
ʣʝ
ʫʛ
ʦʣ
ʴʥ
ʦʡ

 ʂ
ʕ
ʉ

 ʩ
 ʯ
ʝʪ
ʳ
ʨʴ
ʤ
ʷ 
ʙʠ
ʙʣ
ʦʯ
ʥʳ
ʤ
ʠ 
ʛʣ
ʘʚ
ʥʳ
ʤ
ʠ 
ʢʦ
ʨʧ
ʫʩ
ʘʤ
ʠ:

 
1 
- 
ʛʣ
ʘʚ
ʥʳ
ʡ 
ʢʦ
ʨʧ
ʫʩ

; 2
 -

 ʠ
ʥʞ
ʝʥ
ʝʨ
ʥʦ

-ʣ
ʘʙ
ʦʨ
ʘʪ
ʦʨ
ʥʳ
ʡ 
ʢʦ
ʨʧ
ʫʩ

; 3
 -

 ʟ
ʜʘ
ʥʠ
ʝ 
ʭʠ
ʤ
ʚʦ
ʜʦ
ʦʯ
ʠʩ
ʪʢ
ʠ;

 4
 -

 ʧ
ʣʦ
ʱ
ʘʜ
ʢʘ

 ʪ
ʨʘ
ʥʩ
ʬ
ʦʨ
ʤ
ʘʪ
ʦʨ
ʦʚ

; 
5 
- 
ʥʘ
ʩʦ
ʩʥ
ʘʷ

 ʮ
ʠʨ
ʢʫ
ʣʷ
ʮʠ
ʦʥ
ʥʦ
ʛʦ

 ʚ
ʦʜ
ʦʩ
ʥʘ
ʙʞ
ʝʥ
ʠʷ

; 6
 -

 ʦ
ʪʚ
ʦʜ
ʷʱ
ʠʡ

 ʢ
ʘʥ
ʘʣ

; 7
 -

 ʧ
ʦʜ
ʚʦ
ʜʷ
ʱ
ʠʡ

 ʢ
ʘʥ
ʘʣ

; 8
 -

 ʜ
ʨʦ
ʙʠ
ʣʴ
ʥʳ
ʡ 
ʢʦ
ʨʧ
ʫʩ

; 
9 
- 
ʛʘ
ʣʝ
ʨʝ
ʷ 
ʢʦ
ʥʚ
ʝʡ
ʝʨ
ʦʚ

 ʪ
ʦʧ
ʣʠ
ʚʦ
ʧʦ
ʜʘ
ʯʠ

; 1
0 
- 
ʜʳ
ʤ
ʦʚ
ʳ
ʝ 
ʪʨ
ʫʙ
ʳ

; 
ˉ

 1
–8

 -
 ʢ
ʦʪ
ʣʳ

 ʠ
 ʪ
ʨʫ
ʙʦ
ʘʛ
ʨʝ
ʛʘ
ʪʳ

 ʧ
ʝʨ
ʚʦ
ʛʦ

–ʚ
ʦʩ
ʴʤ
ʦʛ
ʦ 
ʵʥ
ʝʨ
ʛʦ
ʙʣ
ʦʢ
ʦʚ
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ʈʠ
ʩ.

 ʇ
6.

9.
 ʉ
ʭʝ
ʤ
ʘ 
ʛʝ
ʥʧ
ʣʘ
ʥʘ

 ʊ
ʕ
ʎ

 ʥ
ʘ 
ʫʛ
ʣʝ

: 
1 
- 
ʛʣ
ʘʚ
ʥʳ
ʡ 
ʢʦ
ʨʧ
ʫʩ

; 2
 -

 ʘ
ʜʤ
ʠʥ
ʠʩ
ʪʨ
ʘʪ
ʠʚ
ʥʦ

-ʙ
ʳ
ʪʦ
ʚʦ
ʡ 
ʢʦ
ʨʧ
ʫʩ

, ʩ
ʪʦ
ʣʦ
ʚʘ
ʷ;

 3
 -

 ʦ
ʙʲ
ʝʜ
ʠʥ
ʝʥ
ʥʳ
ʡ 
ʚʩ
ʧʦ
ʤ
ʦʛ
ʘʪ
ʝʣ
ʴʥ
ʳ
ʡ 
ʢʦ
ʨʧ
ʫʩ

; 
4 
- 
ʛʘ
ʣʝ
ʨʝ
ʷ 
ʪʦ
ʧʣ
ʠʚ
ʦʧ
ʦʜ
ʘʯ
ʠ;

 5
 -

 ʜ
ʨʦ
ʙʠ
ʣʴ
ʥʳ
ʡ 
ʢʦ
ʨʧ
ʫʩ

; 6
 -

 ʚ
ʦʜ
ʦʛ
ʨʝ
ʡʥ
ʘʷ

 ʢ
ʦʪ
ʝʣ
ʴʥ
ʘʷ

 ʠ
 ʪ
ʝʧ
ʣʦ
ʬ
ʠʢ
ʘʮ
ʠʦ
ʥʥ
ʘʷ

 ʥ
ʘʩ
ʦʩ
ʥʘ
ʷ;

 
7 
- 
ʙʘ
ʢʠ

-ʘ
ʢʢ
ʫʤ
ʫʣ
ʷʪ
ʦʨ
ʳ

; 8
 -

 ʜ
ʳ
ʤ
ʦʚ
ʘʷ

 ʪ
ʨʫ
ʙʘ

; 9
 -

 ʪ
ʨʘ
ʥʩ
ʬ
ʦʨ
ʤ
ʘʪ
ʦʨ
ʳ

; 1
0 
- 
ʟʜ
ʘʥ
ʠʝ

 ɿ
ʈ
ʋ

; 1
1 
- 
ʆ
ʈ
ʋ

; 
12

 -
 ʛ
ʨʘ
ʜʠ
ʨʥ
ʷ.

 ʇ
ʫʥ
ʢʪ
ʠʨ
ʦʤ

 ʦ
ʙʦ
ʟʥ
ʘʯ
ʝʥ
ʦ 
ʨʘ
ʩʰ
ʠʨ
ʝʥ
ʠʝ

 ʛ
ʣʘ
ʚʥ
ʦʛ
ʦ 
ʢʦ
ʨʧ
ʫʩ
ʘ
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3

 
 

ʈ
ʠʩ

. ʇ
6.

10
. ʉ
ʭʝ
ʤ
ʘ 
ʛʝ
ʥʝ
ʨʘ
ʣʴ
ʥʦ
ʛʦ

 ʧ
ʣʘ
ʥʘ

 ʛ
ʘʟ
ʦʤ
ʘʟ
ʫʪ
ʥʦ
ʡ 
ʊ
ʕ
ʎ

: 
1 

– 
ʛʣ
ʘʚ
ʥʳ
ʡ 
ʢʦ
ʨʧ
ʫʩ

; 2
 –

 ʩ
ʣʫ
ʞ
ʝʙ
ʥʳ
ʡ 
ʢʦ
ʨʧ
ʫʩ

; 3
 –

 ʧ
ʝʨ
ʝʭ
ʦʜ
ʥʳ
ʝ 
ʛʘ
ʣʝ
ʨʝ
ʠ;

 4
 –

 ʛ
ʣʘ
ʚʥ
ʳ
ʡ 
ʱ
ʠʪ

 ʫ
ʧʨ
ʘʚ
ʣʝ
ʥʠ
ʷ;

 
5 

– 
ʟʘ
ʢʨ
ʳ
ʪʦ
ʝ 
ʨʘ
ʩʧ
ʨʝ
ʜʝ
ʣʠ
ʪʝ
ʣʴ
ʥʦ
ʝ 
ʫʩ
ʪʨ
ʦʡ
ʩʪ
ʚʦ

 1
10

 ʢ
ɺ

; 6
 –

 ʨ
ʘʩ
ʧʨ
ʝʜ
ʝʣ
ʠʪ
ʝʣ
ʴʥ
ʦʝ

 ʫ
ʩʪ
ʨʦ
ʡʩ
ʪʚ
ʦ 

35
 ʢ
ɺ

; 7
 –

 ʛ
ʨʘ
ʜʠ
ʨʥ
ʠ;

 
8 

– 
ʭʠ
ʤ
ʚʦ
ʜʦ
ʦʯ
ʠʩ
ʪʢ
ʘ;

 9
 –

 ʙ
ʘʢ
ʠ 
ʢʦ
ʥʜ
ʝʥ
ʩʘ
ʪʘ

; 1
0 

– 
ʜʳ
ʤ
ʦʚ
ʳ
ʝ 
ʪʨ
ʫʙ
ʳ

; 1
1 

– 
ʦʙ
ʲʝ
ʜʠ
ʥʝ
ʥʥ
ʳ
ʡ 
ʚʩ
ʧʦ
ʤ
ʦʛ
ʘʪ
ʝʣ
ʴʥ
ʳ
ʡ 
ʢʦ
ʨʧ
ʫʩ

; 
12

 –
 ʤ
ʘʟ
ʫʪ
ʥʦ
ʝ 
ʭʦ
ʟʷ
ʡʩ
ʪʚ
ʦ;

 1
3 

– 
ʤ
ʘʩ
ʣʷ
ʥʦ
ʝ 
ʭʦ
ʟʷ
ʡʩ
ʪʚ
ʦ;

 1
4 

– 
ʨʝ
ʩʠ
ʚʝ
ʨʳ

 ʚ
ʦʜ
ʦʨ
ʦʜ
ʘ;

 1
5 

– 
ʧʨ
ʦʭ
ʦʜ
ʥʘ
ʷ
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3 

 
ʈ
ʠʩ

. ʇ
6.

11
. ʉ
ʭʝ
ʤ
ʘ 
ʛʝ
ʥʝ
ʨʘ
ʣʴ
ʥʦ
ʛʦ

 ʧ
ʣʘ
ʥʘ

 ɻ
ʈ
ʕ
ʉ

 ʥ
ʘ 
ʫʛ
ʣʝ

 ʤ
ʦʱ
ʥʦ
ʩʪ
ʴʶ

 4
00

0 
ʄ
ɺ
ʪ 
ʩ 
ʙʣ
ʦʢ
ʘʤ
ʠ 

50
0 
ʄ
ɺ
ʪ:

 
1 

– 
ʛʣ
ʘʚ
ʥʳ
ʡ 
ʢʦ
ʨʧ
ʫʩ

; 2
 –

 ʙ
ʘʛ
ʝʨ
ʥʳ
ʝ 
ʥʘ
ʩʦ
ʩʳ

; 3
 –

 ʠ
ʥʞ
ʝʥ
ʝʨ
ʥʳ
ʡ 
ʢʦ
ʨʧ
ʫʩ

; 4
 –

 ʩ
ʪʦ
ʣʦ
ʚʘ
ʷ;

 5
 –

 ʦ
ʙʲ
ʝʜ
ʠʥ
ʝʥ
ʥʳ
ʡ 
ʚʩ
ʧʦ
ʤ
ʦʛ
ʘʪ
ʝʣ
ʴʥ
ʳ
ʡ 

ʢʦ
ʨʧ
ʫʩ

; 6
 –

 ʦ
ʪʢ
ʨʳ
ʪʦ
ʝ 
ʨʘ
ʩʧ
ʨʝ
ʜʝ
ʣʠ
ʪʝ
ʣʴ
ʥʦ
ʝ 
ʫʩ
ʪʨ
ʦʡ
ʩʪ
ʚʦ

; 7
 –

 ʙ
ʳ
ʪʦ
ʚʳ
ʝ 
ʧʦ
ʤ
ʝʱ
ʝʥ
ʠʷ

 ʪ
ʦʧ
ʣʠ
ʚʦ
ʧʦ
ʜʘ
ʯʠ

; 8
 –

 ʙ
ʘʢ
ʠ 
ʭʠ
ʤ
ʚʦ
ʜʦ
ʦʯ
ʠʩ
ʪʢ
ʠ;

 
9 

– 
ʦʪ
ʢʨ
ʳ
ʪʳ
ʡ 
ʩʢ
ʣʘ
ʜ 
ʪʷ
ʞ
ʝʣ
ʦʛ
ʦ 
ʦʙ
ʦʨ
ʫʜ
ʦʚ
ʘʥ
ʠʷ

; 1
0 

– 
ʨʝ
ʩʠ
ʚʝ
ʨʳ

 ʚ
ʦʜ
ʦʨ
ʦʜ
ʘ 
ʠ 
ʢʠ
ʩʣ
ʦʨ
ʦʜ
ʘ;

 1
1 

– 
ʧʨ
ʦʭ
ʦʜ
ʥʘ
ʷ;

 1
2 

– 
ʤ
ʘʟ
ʫʪ
ʥʦ
ʝ 

ʠ 
ʤ
ʘʩ
ʣʷ
ʥʦ
ʝ 
ʭʦ
ʟʷ
ʡʩ
ʪʚ
ʦ;

 1
3 

– 
ʫʛ
ʦʣ
ʴʥ
ʳ
ʝ 
ʩʢ
ʣʘ
ʜʳ

; 1
4 

– 
ʵʢ
ʩʢ
ʘʚ
ʘʪ
ʦʨ

; 1
5 

– 
ʛʘ
ʨʘ
ʞ

 ʜ
ʣʷ

 ʪ
ʦʧ
ʣʠ
ʚʦ
ʧʝ
ʨʝ
ʛʨ
ʫʟ
ʦʯ
ʥʳ
ʭ 
ʤ
ʘʰ
ʠʥ

; 
16

 –
 ʨ
ʘʟ
ʤ
ʦʨ
ʘʞ
ʠʚ
ʘʶ
ʱ
ʝʝ

 ʫ
ʩʪ
ʨʦ
ʡʩ
ʪʚ
ʦ;

 1
7 

– 
ʚʘ
ʛʦ
ʥʦ
ʦʧ
ʨʦ
ʢʠ
ʜʳ
ʚʘ
ʪʝ
ʣʠ

; 1
8 

– 
ʢʦ
ʤ
ʧʨ
ʝʩ
ʩʦ
ʨʥ
ʘʷ

 ʩ
ʪʘ
ʥʮ
ʠʷ

; 1
9 

– 
ʧʫ
ʩʢ
ʦʚ
ʘʷ

 ʢ
ʦʪ
ʝʣ
ʴʥ
ʘʷ

197

�J�
_�i

�h�a
�b�l

�h�j
�b�c

 �;
�G�

L�M



 
3

  
 

  
ʈ
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. ʇ
6.

12
. ʉ
ʭʝ
ʤ
ʘ 
ʛʝ
ʥʝ
ʨʘ
ʣʴ
ʥʦ
ʛʦ

 ʧ
ʣʘ
ʥʘ

 ʊ
ʕ
ʎ

 ʥ
ʘ 
ʫʛ
ʣʝ

 (
ʘ)

 ʠ
 ʛ
ʘʟ
ʦʤ
ʘʟ
ʫʪ
ʥʦ
ʤ

 ʪ
ʦʧ
ʣʠ
ʚʝ

 (
ʙ)

: 
1 

– 
ʛʣ
ʘʚ
ʥʳ
ʡ 
ʢʦ
ʨʧ
ʫʩ

; 2
 –

 ʚ
ʘʛ
ʦʥ
ʦʦ
ʧʨ
ʦʢ
ʠʜ
ʳ
ʚʘ
ʪʝ
ʣʠ

; 3
 –

 ʪ
ʦʧ
ʣʠ
ʚʦ
ʧʦ
ʜʘ
ʯʘ

 (
ʘ)

; 4
 –

 ʩ
ʢʣ
ʘʜ

 ʫ
ʛʣ
ʷ 

(ʘ
);

 5
 –

 ʤ
ʘʟ
ʫʪ
ʥʦ
ʝ 
ʠ 
ʤ
ʘʩ
ʣʷ
ʥʦ
ʝ 
ʭʦ
ʟʷ
ʡʩ
ʪʚ
ʦ 

(ʘ
) 
ʠ 
ʤ
ʘʟ
ʫʪ
ʥʦ
ʝ 
ʭʦ
ʟʷ
ʡʩ
ʪʚ
ʦ 

(ʙ
);

 6
 –

 ʦ
ʙʲ
ʝʜ
ʠʥ
ʝʥ
ʥʳ
ʡ 
ʚʩ
ʧʦ
ʤ
ʦʛ
ʘʪ
ʝʣ
ʴʥ
ʳ
ʡ 
ʢʦ
ʨʧ
ʫʩ

; 7
 –

 ʛ
ʨʘ
ʜʠ
ʨʥ
ʠ;

 8
 –

 ʛ
ʣʘ
ʚʥ
ʦʝ

 ʈ
ʋ

; 9
 –

 ʱ
ʠʪ

 ʫ
ʧʨ
ʘʚ
ʣʝ
ʥʠ
ʷ;

 
10

 –
 ʆ
ʈʋ

; 1
1 

– 
ʟʘ
ʢʨ
ʳ
ʪʦ
ʝ 
ʈʋ

; 1
2 

– 
ʨʘ
ʟʛ
ʨʫ
ʟʦ
ʯʥ
ʘʷ

 ʵ
ʩʪ
ʘʢ
ʘʜ
ʘ 

(ʘ
);

 1
3 

– 
ʨʘ
ʟʤ
ʦʨ
ʘʞ
ʠʚ
ʘʶ
ʱ
ʝʝ

 ʫ
ʩʪ
ʨʦ
ʡʩ
ʪʚ
ʦ 

(ʘ
)
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ʈ
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. ʇ
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13
. ʂ
ʦʤ
ʧʦ
ʥʦ
ʚʢ
ʘ 
ʂ
ʕ
ʉ

 ʥ
ʘ 
ʫʛ
ʣʝ

. ɺ
ʘʨ
ʠʘ
ʥʪ

 ˉ
 1

: 
1 

– 
ʚʦ
ʜʦ
ʭʨ
ʘʥ
ʠʣ
ʠʱ
ʝ;

 2
 –

 ʛ
ʣʘ
ʚʥ
ʳ
ʡ 
ʢʦ
ʨʧ
ʫʩ

; 3
 –

 ʆ
ʈʋ

; 4
 –

 ʥ
ʘʩ
ʦʩ
ʥʘ
ʷ 
ʩʪ
ʘʥ
ʮʠ
ʷ;

 5
 –

 ʪ
ʦʧ
ʣʠ
ʚʥ
ʦʝ

 ʭ
ʦʟ
ʷʡ
ʩʪ
ʚʦ

; 6
 –

 ʩ
ʢʣ
ʘʜ

 ʫ
ʛʣ
ʷ;

 
7 

– 
ʦʙ
ʲʝ
ʜʠ
ʥʝ
ʥʥ
ʳ
ʡ 
ʚʩ
ʧʦ
ʤ
ʦʛ
ʘʪ
ʝʣ
ʴʥ
ʳ
ʡ 
ʢʦ
ʨʧ
ʫʩ

; 8
 –

 ʤ
ʘʟ
ʫʪ
ʥʦ

-ʤ
ʘʩ
ʣʷ
ʥʦ
ʝ 
ʭʦ
ʟʷ
ʡʩ
ʪʚ
ʦ
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14
. ʂ
ʦʤ
ʧʦ
ʥʦ
ʚʢ
ʘ 
ʂ
ʕ
ʉ

 ʥ
ʘ 
ʫʛ
ʣʝ

. ɺ
ʘʨ
ʠʘ
ʥʪ

 ˉ
 2
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ʈ
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. ʇ
6.

15
. ʂ
ʦʤ
ʧʦ
ʥʦ
ʚʢ
ʘ 
ʂ
ʕ
ʉ

 ʥ
ʘ 
ʫʛ
ʣʝ

. ɺ
ʘʨ
ʠʘ
ʥʪ

 ˉ
 3
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ʈ
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. ʇ
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16
. ʂ
ʦʤ
ʧʦ
ʥʦ
ʚʢ
ʘ 
ʂ
ʕ
ʉ

 ʥ
ʘ 
ʫʛ
ʣʝ

. ɺ
ʘʨ
ʠʘ
ʥʪ

 ˉ
 4

: 
1 

– 
ʚʦ
ʜʦ
ʭʨ
ʘʥ
ʠʣ
ʠʱ
ʝ;

 2
 –

 ʛ
ʣʘ
ʚʥ
ʳ
ʡ 
ʢʦ
ʨʧ
ʫʩ

; 3
 –

 ʆ
ʈʋ

; 4
 –

 ʥ
ʘʩ
ʦʩ
ʥʘ
ʷ 
ʩʪ
ʘʥ
ʮʠ
ʷ;

 5
 –

 ʪ
ʦʧ
ʣʠ
ʚʥ
ʦʝ

 ʭ
ʦʟ
ʷʡ
ʩʪ
ʚʦ

; 6
 –

 ʩ
ʢʣ
ʘʜ

 ʫ
ʛʣ
ʷ;

 
7 

– 
ʦʙ
ʲʝ
ʜʠ
ʥʝ
ʥʥ
ʳ
ʡ 
ʚʩ
ʧʦ
ʤ
ʦʛ
ʘʪ
ʝʣ
ʴʥ
ʳ
ʡ 
ʢʦ
ʨʧ
ʫʩ

; 8
 –

 ʤ
ʘʟ
ʫʪ
ʥʦ

-ʤ
ʘʩ
ʣʷ
ʥʦ
ʝ 
ʭʦ
ʟʷ
ʡʩ
ʪʚ
ʦ
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ʈ
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. ʇ
6.

17
. ʉ
ʭʝ
ʤ
ʘ 
ʛʝ
ʥʧ
ʣʘ
ʥʘ

 ʛ
ʘʟ
ʦʤ
ʘʟ
ʫʪ
ʥʦ
ʡ 
ɻ
ʈ
ʕ
ʉ

 ʩ
 ʙ
ʣʦ
ʢʘ
ʤ
ʠ 
ʧʦ

 8
00

 ʄ
ɺ
ʪ:

 
1 
- 
ʛʣ
ʘʚ
ʥʳ
ʡ 
ʢʦ
ʨʧ
ʫʩ

; 2
 -

 ʧ
ʫʩ
ʢʦ
ʚʘ
ʷ 
ʢʦ
ʪʝ
ʣʴ
ʥʘ
ʷ;

 3
 -

 ʥ
ʘʩ
ʦʩ
ʥʘ
ʷ 
ʧʦ
ʞ
ʘʨ
ʦʪ
ʫʰ
ʝʥ
ʠʷ

; 4
 -

 ʘ
ʟʦ
ʪʥ
ʦ-
ʢʠ
ʩʣ
ʦʨ
ʦʜ
ʥʘ
ʷ 
ʫʩ
ʪʘ
ʥʦ
ʚʢ
ʘ;

 5
 -

 ʩ
ʙʨ
ʦʩ
ʥʳ
ʡ 

ʢʘ
ʥʘ
ʣ;

 6
 -

 ʫ
ʢʨ
ʫʧ
ʥʠ
ʪʝ
ʣʴ
ʥʦ

-ʩ
ʙʦ
ʨʦ
ʯʥ
ʳ
ʝ 
ʧʣ
ʦʱ
ʘʜ
ʢʠ

; 7
 –

 ʧ
ʨʠ
ʯʘ
ʣ;

 8
 –

 ʘ
ʚʪ
ʦʭ
ʦʟ
ʷʡ
ʩʪ
ʚʦ

; 9
 -

 ʵ
ʢʠ
ʧʠ
ʨʦ
ʚʦ
ʯʥ
ʦ-
ʨʝ
ʤ
ʦʥ
ʪʥ
ʳ
ʡ 
ʙʣ
ʦʢ

; 
10

 -
 ʤ
ʘʟ
ʫʪ
ʦʭ
ʦʟ
ʷʡ
ʩʪ
ʚʦ

; 1
1 

– 
ʤ
ʘʩ
ʣʦ
ʭʦ
ʟʷ
ʡʩ
ʪʚ
ʦ;

 1
2 

– 
ʩʪ
ʦʣ
ʦʚ
ʘʷ

; 1
3 
- 
ʦʯ
ʠʩ
ʪʥ
ʳ
ʝ 
ʩʦ
ʦʨ
ʫʞ
ʝʥ
ʠʷ

; 1
4 
- 
ʙʣ
ʦʢ

 ʚ
ʩʧ
ʦʤ
ʦʛ
ʘʪ
ʝʣ
ʴʥ
ʳ
ʭ 

ʩʦ
ʦʨ
ʫʞ
ʝʥ
ʠʡ

; 1
5 
- 
ɻ
ʈʇ

; 1
6 
- 
ʜʳ
ʤ
ʦʚ
ʳ
ʝ 
ʪʨ
ʫʙ
ʳ

; 1
7 
- 
ʭʠ
ʤ
ʚʦ
ʜʦ
ʦʯ
ʠʩ
ʪʢ
ʘ 

(ʚ
ʥʝ
ʰ
ʥʠ
ʝ 
ʩʦ
ʦʨ
ʫʞ
ʝʥ
ʠʷ

);
 1

8 
- 
ʆ
ʈʋ

 7
50

 ʢ
ɺ

; 1
9 
- 
ʆ
ʈʋ

 3
30

 ʢ
ɺ

; 
20

 -
 ʥ
ʘʩ
ʦʩ
ʥʳ
ʝ 
ʪʝ
ʭʥ
ʠʯ
ʝʩ
ʢʦ
ʛʦ

 ʚ
ʦʜ
ʦʩ
ʥʘ
ʙʞ
ʝʥ
ʠʷ

; 2
1 
- 
ʫʩ
ʪʘ
ʥʦ
ʚʢ
ʘ 
ʪʨ
ʘʥ
ʩʬ
ʦʨ
ʤ
ʘʪ
ʦʨ
ʦʚ

; 2
2 
- 
ʠʥ
ʞ
ʝʥ
ʝʨ
ʥʦ

-ʙ
ʳ
ʪʦ
ʚʦ
ʡ 
ʢʦ
ʨʧ
ʫʩ

;  
23

 –
 ʚ
ʦʜ
ʦʟ
ʘʙ
ʦʨ
ʥʳ
ʡ 
ʢʦ
ʚʰ
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18
. ʉ
ʭʝ
ʤ
ʘ 
ʛʝ
ʥʧ
ʣʘ
ʥʘ

 ʧ
ʳ
ʣʝ
ʫʛ
ʦʣ
ʴʥ
ʦʡ

 ɻ
ʈʕ
ʉ

 ʩ
 ʙ
ʣʦ
ʢʘ
ʤ
ʠ 
ʧʦ

 5
00

 ʄ
ɺ
ʪ:

 
1 

– 
ʛʣ
ʘʚ
ʥʳ
ʡ 
ʢʦ
ʨʧ
ʫʩ

; 2
 –

 ʜ
ʳ
ʤ
ʦʚ
ʘʷ

 ʪ
ʨʫ
ʙʘ

; 3
 –

 ʦ
ʪʢ
ʨʳ
ʪʘ
ʷ 
ʧʣ
ʦʱ
ʘʜ
ʢʘ

 ʧ
ʦʜ

 ʪ
ʨʘ
ʥʩ
ʬ
ʦʨ
ʤ
ʘʪ
ʦʨ
ʳ

; 4
 –

 ʟ
ʘʢ
ʨʳ
ʪʳ
ʡ 
ʦʪ
ʚʦ
ʜʷ
ʱ
ʠʡ

 ʢ
ʘʥ
ʘʣ

; 
5 

– 
ʙʣ
ʦʯ
ʥʘ
ʷ 
ʥʘ
ʩʦ
ʩʥ
ʘʷ

; 6
 –

 ʠ
ʥʞ
ʝʥ
ʝʨ
ʥʳ
ʡ 
ʢʦ
ʨʧ
ʫʩ

; 7
 –

 ʆ
ɺ
ʂ

; 8
 –

 ʤ
ʘʩ
ʣʦ
ʤ
ʘʟ
ʫʪ
ʦʭ
ʦʟ
ʷʡ
ʩʪ
ʚʦ

; 9
 –

 ʘ
ʮʝ
ʪʠ
ʣʝ
ʥʦ
ʛʝ
ʥʝ
ʨʘ
ʪʦ
ʨʥ
ʘʷ

 ʩ
ʪʘ
ʥʮ
ʠʷ

; 
10

 –
 ʧ
ʫʩ
ʢʦ
ʚʘ
ʷ 
ʢʦ
ʪʝ
ʣʴ
ʥʘ
ʷ;

 1
1 

– 
ʦʙ
ʱ
ʝʩ
ʪʘ
ʥʮ
ʠʦ
ʥʥ
ʘʷ

 ʢ
ʦʤ
ʧʨ
ʝʩ
ʩʦ
ʨʥ
ʘʷ

; 1
2 

– 
ʘʟ
ʦʪ
ʥʦ

-ʢ
ʠʩ
ʣʦ
ʨʦ
ʜʥ
ʳ
ʡ 
ʟʘ
ʚʦ
ʜ;

 1
3 

– 
ʨʝ
ʩʠ
ʚʝ
ʨʳ

 ʚ
ʦʜ
ʦʨ
ʦʜ
ʘ;

 
14

 –
 ʵ
ʢʠ
ʧʠ
ʨʦ
ʚʦ
ʯʥ
ʦ-
ʨʝ
ʤ
ʦʥ
ʪʥ
ʳ
ʡ 
ʙʣ
ʦʢ

; 1
5 

– 
ʫʩ
ʪʨ
ʦʡ
ʩʪ
ʚʘ

 ʜ
ʣʷ

 ʨ
ʘʟ
ʛʨ
ʫʟ
ʢʠ

 ʚ
ʘʛ
ʦʥ
ʦʚ

; 1
6 

– 
ʫʛ
ʦʣ
ʴʥ
ʳ
ʡ 
ʩʢ
ʣʘ
ʜ;

 1
7 

– 
ʪʨ
ʘʢ
ʪ 
ʧʝ
ʨʚ
ʦʡ

 
ʪʦ
ʧʣ
ʠʚ
ʦʧ
ʦʜ
ʘʯ
ʠ;

 1
8 

– 
ʪʨ
ʘʢ
ʪ 
ʚʪ
ʦʨ
ʦʡ

 ʪ
ʦʧ
ʣʠ
ʚʦ
ʧʦ
ʜʘ
ʯʠ

; 1
9 

– 
ʟʘ
ʢʨ
ʳ
ʪʳ
ʡ 
ʧʦ
ʜʚ
ʦʜ
ʷʱ
ʠʡ

 ʢ
ʘʥ
ʘʣ
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