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(ʀʟʜʘʥʠʝ 4-ʦʝ) 

ʄʦʩʢʚʘ 2002 

ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʩʦʜʝʨʞʘʪ ʤʝʪʦʜʠʢʠ ʨʘʩʯʝʪʘ ʨʘʩʭʦʜʦʚ ʪʝʧʣʦʪʳ 

ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʥʘ ʦʪʦʧʣʝʥʠʝ, ʥʘ ʥʘʛʨʝʚ ʚʦʜʳ ʜʣʷ ʛʦʨʷʯʝʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ, 

ʚʝʥʪʠʣʷʮʠʶ; ʨʘʩʭʦʜʘ ʪʝʧʣʦʪʳ ʥʘ ʩʦʙʩʪʚʝʥʥʳʝ ʥʫʞʜʳ ʢʦʪʝʣʴʥʦʡ; ʨʘʩʭʦʜʦʚ ʪʦʧʣʠʚʘ, 

ʣɻʝʢʪʨʦʵʥʝʨʛʠʠ ʠ ʚʦʜʳ ʥʘ ʚʳʨʘʙʦʪʢʫ ʪʝʧʣʦʪʳ ʠʩʪʦʯʥʠʢʘʤʠ. 

ʇʨʠʚʝʜʝʥʳ ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʨʘʩʯʝʪʦʚ ʠ ʧʨʠʤʝʨʳ ʨʘʩʯʝʪʦʚ. 

ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠ̫  ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʤʠ 

ʨʘʙʦʪʥʠʢʘʤʠ ʢʦʤʤʫʥʘʣʴʥʳʭ ʪʝʧʣʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʨʘʩʯʝʪʦʚ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʧʣʘʥʦʚʳʭ ʨʘʩʭʦʜʦʚ ʪʦʧʣʠʚʘ, ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠ ʚʦʜʳ ʧʨʠ 

ʚʳʨʘʙʦʪʢʝ ʪʝʧʣʦʪʳ ʠ ʞʠʣʠʥɦʦ-ʢʦʤʤʫʥʘʣʴʥʳʭ ʩʣʫʞʙ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʧʣʘʥʦʚʦʛʦ 

ʪʝʧʣʦʧʦʪʨʝʙʣʝʥʠʷ ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʳʤ ʩʝʢʪʦʨʦʤ. 

ʅʘʩʪʦʷʱʘʷ ʨʝʜʘʢʮʠʷ ʄʝʪʦʜʠʯʝʩʢʠʭ ʫʢʘʟʘʥʠʡ ʚʳʧʫʩʢʘʝʪʩʷ ʚʟʘʤʝʥ çʄʝʪʦʜʠʯʝʩʢʠʭ 

ʫʢʘʟʘʥʠʡ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʨʘʩʭʦʜʦʚ ʪʦʧʣʠʚʘ, ʵʣʝʢʪʨʦʥɻʝʨʛʠʠ ʠ ʚʦʜʳ ʥʘ ʚʳʨʘʙʦʪʢʫ 

ʪʝʧʣʘ ʦʪʦʧʠʪʝʣʴʥʳʤʠ ʢʦʪʝʣʴʥʳʤʠ ʢʦʤʤʫʥʘʣʥɹʳʭ ʪʝʧʣʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡè 

(ʄ., ʆʅʊʀ ɸʂʍ, 1994). 

ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʨʘʟʨʘʙʦʪʘʥʳ ʦʪʜʝʣʦʤ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ɾʂʍ ɸʂʍ ʠʤ. 

ʂ.ɼ. ʇʘʤʬʠʣʦʚʘ. 

ɿʘʤʝʯʘʥʠʷ ʠ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʥʘʩʪʦʷʱʠʤ ʄʝʪʦʜʠʯʝʩʢʠʤ ʫʢʘʟʘʥʠ̫ʤ ʧʨʦʩʴʙʘ 

ʥʘʧʨʘʚʣʷʪʴ ʧʦ ʘʜʨʝʩʫ: 123371, ʄʦʩʢʚʘ, ɺʦʣʦʢʦʣʘʤʩʢʦʝ ʰʦʩʩʝ, 116, ɸʂʍ ʠʤ. ʂ.ɼ. 

ʇʘʤʬʠʣʦʚʘ, ʦʪʜʝʣ ʥɻʝʨʛʦʬɻʬʝʢʪʠʚʥʦʩʪʠ ɾʂʍ. 
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1. ʆɹʑʀɽ ʇʆʃʆɾɽʅʀʗ 

1.1. ʅʘʩʪʦʷʠɦʝ ʤʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʨʘʙʦʪʥʠʢʘʤʠ ʢʦʤʤʫʥʘʣʴʥʳʭ ʪʝʧʣʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʧʨʠ ʪʝʢʫʱʝʤ 

ʧʣʘʥʠʨʦʚʘʥʠʠ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʪʦʧʣʠʚʝ, ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠ ʚʦʜʝ ʜʣʷ ʚʳʨʘʙʦʪʢʠ ʪʝʧʣʦʪʳ. 

1.2. ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʞʠʣʠʥɦrʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʠ 

ʤʫʥʠʮʠʧʘʣʴʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʪʝʧʣʦʪʝ ʜʣʷ ʥʫʞʜ 

ʦʪʦʧʣʝʥʠʷ, ʛʦʨʷʯʝʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʠ ʚʝʥʪʠʣʷʮʠʠ ʜʣʷ ʞʠʣʳʭ ʠ ʦʙʝɦʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡ ʠ 

ʨʘʟʨʘʙʦʪʢʠ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʶ. 

1.3. ʅʦʨʤʘʪʠʚʥʳʝ ʨʘʩʭʦʜʳ ʚʦʜʳ ʠ ʪʝʧʣʦʪʳ ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʤʘʢʩʠʤʘʣʴʥʦ 

ʜʦʧʫʩʪʠʤʳʝ ʧʨʠ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʠʩʪʝʤ ʦʪʦʧʣʝʥʠʷ ʠ ʛʦʨʷʯʝʛʦ 

ʚʦʜʦʩʥʘʙʞʝʥʠʷ. ʇʨʠ ʧʨʝʚʳʰʝʥʠʠ ʨʘʩʭʦʜʦʚ ʚʦʜʳ ʠ ʪʝʧʣʦʪʳ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ 

ʧʨʠʯʠʥʳ ʧʝʨʝʨʘʩʭʦʜʘ ʠ ʦʙʝʩʧʝʯʠʪʴ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʝʛʦ ʣʠʢʚʠʜʘʮʠʠ ʟʘ ʩʯʝʪ ʧʦʚʳʰʝʥʠʷ 

ʫʨʦʚʥʷ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʄʝʨʦʧʨʠʷʪʠ̫, ʧʨʠʚʦʜʷʱʠʝ ʢ ʩʥʠʞʝʥʠʶ ʚʝʣʠʯʠʥ ʨʘʩʭʦʜʘ ʚʦʜʳ ʠ 

ʪʝʧʣʦʪʳ, ʥʠʞʝ ʥʦʨʤʘʪʠʚʥʳʭ ʧʨʠ ʦʙʝʩʧʝʯʝʥʠʠ ʢʦʤʬʦʨʪʥʳʭ ʫʩʣʦʚʠʡ ʧʨʦʞʠʚʘʥʠʷ 

ʞʠʪʝʣʝʡ, ʦʪʥʦʩʷʪʩʷ ʢ ʨʘʟʨʷʜʫ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠ̫ . 

1.4. ʋʯʝʪ ʢʦʣʠʯʝʩʪʚʘ ʨʝʘʣʠʟʦʚʘʥʥʦʡ ʪʝʧʣʦʪʳ ʜʦʣʞʝʥ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʧʨʠʙʦʨʘʤʠ ʚ 

ʪʦʯʢʝ ʫʯʝʪʘ ʥʘ ʛʨʘʥʠʮʝ ʨʘʟʜʝʣʘ ʪʝʧʣʦʚʳʭ ʩʝʪʝʡ. ʇʦʪʝʨʠ ʪʝʧʣʦʪʳ ʪʝʧʣʦʚʳʤʠ ʩʝʪʷʤʠ 

ʦʪʥʦʩʷʪʩʷ ʥʘ ʩʯʝʪ ʩʪʦʨʦʥʳ, ʥʘ ʙʘʣʘʥʩʝ ʢʦʪʦʨʦʡ ʥʘʭʦʜʷʪʩʷ ʪʝʧʣʦʚʳʝ ʩʝʪʠ. ʇʦʪʝʨʠ 

ʪʝʧʣʦʪʳ ʪʝʧʣʦʧʨʦʚʦʜʘʤʠ, ʧʨʦʣʦʞʝʥʥʳʤʠ ʚ ʧʦʜʚʘʣʝ ʟʜʘʥʠʡ, ʩʣʝʜʫʝʪ ʦʪʥʦʩʠʪʴ ʥʘ ʩʯʝʪ 

ʧʦʪʨʝʙʠʪʝʣʝʡ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʥʘʛʨʫʟʢʘʤ ʟʜʘʥʠʡ, ʧʦʜʢʣʶʯʝʥʥʳʤ ʢ ʪʝʧʣʦʧʨʦʚʦʜʘʤ. 

1.5. ʇʝʨʝʜ ʧʨʦʚʝʜʝʥʠʝʤ ʨʘʩʯʝʪʦʚ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʪʝʧʣʦʪʝ ʜʦʣʞʥʘ ʙʳʪʴ ʧʨʦʚʝʜʝʥʘ 

ʦʮʝʥʢʘ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠʩʭʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ: ʧʨʦʝʢʪʥʳʭ ʪʝʧʣʦʚʳʭ ʥʘʛʨʫʟʦʢ ʧʨʠ 

ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʤ ʪʝʧʣʦʩʥʘʙʞʝʥʠʠ, ʦʙʲʝʤʦʚ ʟʜʘʥʠʡ, ʢʦʣʠʯʝʩʪʚʘ ʞʠʪʝʣʝʡ, 

ʦʙʝʩʧʝʯʝʥʥʳʭ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʤ ʛʦʨʷʯʠʤ ʚʦʜʦʩʥʘʙʞʝʥʠʝʤ, ʜʠʘʤʝʪʨʦʚ ʠ 

ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʪʝʧʣʦʚʳʭ ʩʝʪʝʡ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʙʘʣʘʥʩʝ ʧʦʪʨʝʙʠʪʝʣʷ ʠ 



ʧʨ. 

1.6. ʅʘʩʪʦʷʱʠʝ ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠ̫  ʚʳʧʫʩʢʘʶʪʩʷ ʚʟʘʤʝʥ çʄʝʪʦʜʠʯʝʩʢʠʭ 

ʫʢʘʟʘʥʠʡ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʨʘʩʭʦʜʦʚ ʪʦʧʣʠʚʘ, ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠ ʚʦʜʳ ʥʘ ʚʳʨʘʙʦʪʢʫ 

ʪʝʧʣʘ ʦʪʦʧʠʪʝʣʴʥʳʤʠ ʢʦʪʝʣʴʥʳʤʠ ʢʦʤʤʫʥʘʣʴʥʳʭ ʪʝʧʣʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡè 

ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʠ ʠʟʜʘʥʥʳʭ ɻʋʇ ɸʂʍ ʠʤ. ʂ.ɼ. ʇʘʤʬʠʣʦʚʘ ʚ 1994 ʛ. 

2. ʆʇʈɽɼɽʃɽʅʀɽ ʂʆʃʀʏɽʉʊɺɸ ʇʆʊʈɽɹʃʗɽʄʆʁ ʊɽʇʃʆʊʓ 

ʂʦʣʠʯʝʩʪʚʦ ʧʦʪʨʝʙʣʷʝʤʦʡ ʪʝʧʣʦʪʳ, ɻɼʞ (ɻʢʘʣ) ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

,
1

n

i
ʧʦʪiʧʦʪ QQ

 (2.1) 

ʛʜʝ Qʧʦʪi - ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ, ʧʦʪʨʝʙʣʷʝʤʦʝ i-ʤ ʧʦʪʨʝʙʠʪʝʣʝʤ; 

n - ʢʦʣʠʯʝʩʪʚʦ ʧʦʪʨʝʙʠʪʝʣʝʡ. 

ʇʦʪʨʝʙʣʷʝʤʘʷ ʪʝʧʣʦʪʘ ʩʢʣʘʜʳʚʘʝʪʩʷ ʠʟ ʢʦʣʠʯʝʩʪʚ ʪʝʧʣʦʪʳ, ʪʨʝʙʫʝʤʦʡ ʥʘ ʥʫʞʜʳ 

ʦʪʦʧʣʝʥʠʷ, ʚʝʥʪʠʣʷʮʠʠ ʠ ʛʦʨʷʯʝʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ, ɻɼʞ (ɻʢʘʣ): 

Qʧʦʪi = Qʦʪ + Qv + Qh, (2.2) 

ʛʜʝ Qʦʪ - ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ, ʪʨʝʙʫʝʤʦʝ ʜʣʷ ʦʪʦʧʣʝʥʠʷ, ɻɼʞ (ɻʢʘʣ); 

Qv - ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ, ʪʨʝʙʫʝʤʦʝ ʜʣʷ ʚʝʥʪʠʣʷʮʠʠ, ɻɼʞ (ɻʢʘʣ); 

Qh - ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ, ʪʨʝʙʫʝʤʦʝ ʜʣʷ ʥʫʞʜ ʛʦʨʷʯʝʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ, ɻɼʞ (ɻʢʘʣ). 

2.1. ʆʇʈɽɼɽʃɽʅʀɽ ʂʆʃʀʏɽʉʊɺɸ ʊɽʇʃʆʊʓ ʅɸ ʆʊʆʇʃɽʅʀɽ 

2.1.1. ʂʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ, ɻɼʞ (ɻʢʘʣ) ʟʘ ʨʘʩʯʝʪʥʳʡ ʧʝʨʠʦʜ (ʤʝʩʷʮ, ʢʚʘʨʪʘʣ, ʛʦʜ) ʚ 

ʦʙɦʝʤ ʩʣʫʯʘʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

246,3 o

oi

mi
maxoo Z

tt

tt
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 (2.3) 

[
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mi
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tt
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QQ

], (2.3ʘ) 

ʛʜʝ Qʦmax - ʤʘʢʩʠʤʘʣʥɹʳʡ ʪʝʧʣʦʚʦʡ ʧʦʪʦʢ (ʪʝʧʣʦʚʘʷ ʥʘʛʨʫʟʢʘ) ʥʘ ʦʪʦʧʣʝʥʠʝ, ʄɺʪ 

(ɻʢʘʣ/ʯ); 

ti - ʩʨʝʜʥʷʷ ʨʘʩʯʝʪʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʥʫʪʨʝʥʥʝʛʦ ʚʦʟʜʫʭʘ ʦʪʘʧʣʠʚʘʝʤʳʭ ʟʜʘʥʠʡ, 

ʧʨʠʥʠʤʘʝʪʩʷ: ʜʣʷ ʞʠʣʳʭ ʟʜʘʥʠʡ 18 Áʉ ʜʣʷ ʨʘʡʦʥʦʚ ʩ ʨʘʩʯʝʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ 

ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ ʚʳʰʝ - 31 Áʉ, 20 Áʉ ʜʣʷ ʨʘʡʦʥʦʚ ʩ ʨʘʩʯʝʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ 

ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ ʥʠʞʝ - 31 Áʉ [1], ʜʣʷ ʥʦʚʳʭ ʟʜʘʥʠʡ, ʠʤʝʶʠɦʭ ʧʦʚʳʰʝʥʥʳʝ 

ʪʝʧʣʦʟʘʠɦʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ti ʧʨʠʥʠʤʘʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 20 ʠ 22 Áʉ; ʜʣʷ 

ʛʨʘʞʜʘʥʩʢʠʭ ʟʜʘʥʠʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʟʥʘʯʝʥʠʷ ʟʜʘʥʠʷ ʧʦ ʪʘʙʣ. 1 ʇʨʠʣ. 1; 

tm - ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ ʟʘ ʨʘʩʯʝʪʥʳʡ ʧʝʨʠʦʜ, Áʉ, ʧʨʠʥʠʤʘʝʪʩʷ 

ʜʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʦ ʉʅʠʇ 23-01-99 [2], ʬʘʢʪʠʯʝʩʢʘʷ - ʧʦ ʜʘʥʥʳʤ ʤʝʩʪʥʦʡ 

ʤʝʪʝʦʩʪʘʥʮʠʠ; 

tʦ - ʨʘʩʯʝʪʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʪʦʧʣʝʥʠʷ, Áʉ, 

ʧʨʠʥʠʤʘʝʪʩʷ ʧʦ ʉʅʠʇ 23-01-99 [2] ʠʣʠ ʧʦ ʉʅʠʇ 2.01.01-82 [3] (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʦʜʘ 

ʧʦʩʪʨʦʡʢʠ) ʜʣʷ ʥʘʠʙʦʣʝʝ ʭʦʣʦʜʥʦʡ ʧʷʪʠʜʥʝʚʢʠ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴʶ 0,92 ʠʣʠ ʧʦ ʜʘʥʥʳʤ 

ʤʝʩʪʥʦʡ ʤʝʪʝʦʩʪʘʥʮʠʠ; 

Zʦ - ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʦʪʦʧʣʝʥʠʷ ʟʘ ʨʘʩʯʝʪʥʳʡ ʧʝʨʠʦʜ, ʩʫʪ., 

ʧʨʠʥʠʤʘʝʪʩʷ ʜʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʦ ʉʅʠʇ 23-01-99 (ʧʝʨʠʦʜ ʩʦ ʩʨʝʜʥʝʡ ʩʫʪʦʯʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʦʡ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ Ò +8 Áʉ), ʬʘʢʪʠʯʝʩʢʘʷ - ʧʦ ʬʘʢʪʠʯʝʩʢʦʡ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʦʪʦʧʣʝʥʠʷ; 

24 - ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʦʪʦʧʣʝʥʠʷ ʚ ʩʫʪʢʠ, ʯ; 

3,6 - ʧʝʨʝʚʦʜʥʦʡ ʢʦʵʬʬʠʮʠʝʥʪ. 

2.1.2. ʄʘʢʩʠʤʘʣʴʥʳʡ ʪʝʧʣʦʚʦʡ ʧʦʪʦʢ ʥʘ ʦʪʦʧʣʝʥʠʝ ʟʜʘʥʠʷ Qʦmax ʜʦʣʞʝʥ ʧʨʠʥʠʤʘʪɹ ʩʷ 
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ʚ ʨʘʩʯʝʪʘʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʝʡ ʥʘ ʜʘʥʥʦʝ ʟʜʘʥʠʝ. 

ɼʣʷ ʟʜʘʥʠʷ, ʧʦʩʪʨʦʝʥʥʦʛʦ ʧʦ ʪʠʧʦʚʦʤʫ ʧʨʦʝʢʪʫ, ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʢʦʥʢʨʝʪʥʦʛʦ 

ʧʨʦʝʢʪʘ ʜʣʷ ʦʮʝʥʢʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ ʥʘ ʦʪʦʧʣʝʥʠʝ, ʄɺʪ (ɻʢʘʣ/ʯ), 

ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʠʟʚʝʜʝʥʘ ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʧʦ ʪʠʧʦʚʦʤʫ ʧʨʦʝʢʪʫ ʧʦ ʬʦʨʤʫʣʝ: 

Qʦmax = Qm
ʦmax(ti - tʦ)/(t

m
i - t

m
ʦ), (2.4) 

ʛʜʝ ʟʥʘʯʝʥʠʷ Qm
ʦmax, t

m
i, t

m
ʦ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʜʘʥʥʳʤ ʪʠʧʦʚʦʛʦ ʧʨʦʝʢʪʘ. 

ʌʦʨʤʫʣʘ (2.4) ʩʧʨʘʚʝʜʣʠʚʘ ʧʨʠ ʦʪʢʣʦʥʝʥʠʠ ʨʘʩʯʝʪʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʦʪ ʧʨʠʥʷʪʳʭ ʚ 

ʪʠʧʦʚʦʤ ʧʨʦʝʢʪʝ ʚ ʧʨʝʜʝʣʘʭ 5 Áʉ. ʇʨʠ ʙʦʣʴʰʠʭ ʦʪʢʣʦʥʝʥʠʷʭ ʨʘʩʯʝʪʥʦʝ ʟʥʘʯʝʥʠʝ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ ʜʦʣʞʥʦ ʙʳʪʴ ʩʦʛʣʘʩʦʚʘʥʦ ʩ ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ ʧʨʦʝʢʪʘ. 

2.1.3. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʧʨʦʝʢʪʥʳʭ ʜʘʥʥʳʭ ʤʘʢʩʠʤʘʣʴʥʳʡ ʪʝʧʣʦʚʦʡ ʧʦʪʦʢ Qʦmax, ʄɺʪ 

[ɻʢʘʣ/ʯ], ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥ ʧʦ ʬʦʨʤʫʣʝ ʫʢʨʫʧʥʝʥʥʳʭ ʨʘʩʯʝʪʦʚ: 

Qʦmax = aqʦVʥ(ti - tʦ)knmĿ10
-6
, (2.5) 

2.1.4. ʂʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ Qʦ, ɻɼʞ (ɻʢʘʣ), ʧʨʠ ʫʢʨʫʧʥʝʥʥʦʤ ʨʘʩʯʝʪʝ ʤʦʞʝʪ 

ʦʧʨʝʜʝʣʷʪʴʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

Qʦ = 3,6aqʦVʅ (ti - tm)knm24ZʦĿ10
-6
; (2.6) 

[Qʦ = aqʦVʅ (ti - tm)knm24ZʦĿ10
-6
], (2.6ʘ) 

ʚ ʬʦʨʤʫʣʘʭ (2.5) ʠ (2.6): 

a - ʧʦʧʨʘʚʦʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʨʘʡʦʥ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʟʜʘʥʠʷ, 

ʧʨʠʥʠʤʘʝʪʩʷ ʧʦ ʪʘʙʣ. 2 ʇʨʠʣ. 1; 

qʦ - ʫʜʝʣʴʥʘʷ ʦʪʦʧʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʟʜʘʥʠʷ ʧʨʠ tʦ = -30 Áʉ, ɺʪ/(ʤ
3
ĿÁʉ) 

[ʢʢʘʣ/(ʤ
3
ĿʯĿÁʉ)], ʧʨʠʥʠʤʘʝʪʩʷ: ʜʣʷ ʞʠʣʳʭ ʟʜʘʥʠʡ ʧʦ ʪʘʙʣʠʮʘʤ 3 õ 5, ʜʣʷ ʦʙʱʝʩʪʚʝʥʥʳʭ 

ʟʜʘʥʠʡ ʧʦ ʪʘʙʣ. 6, ʜʣ̫  ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡ ʧʦ ʪʘʙʣ. 7 ʇʨʠʣ. 1; 

Vʅ - ʦʙʲʝʤ ʟʜʘʥʠʷ ʧʦ ʥʘʨʫʞʥʦʤʫ ʦʙʤʝʨʫ ʚʳʰʝ ʦʪʤʝʪʢʠ Ñ0,000 (ʥʘʜʟʝʤʥʘʷ ʯʘʩʪʴ), ʤ
3
; 

knm - ʧʦʚʳʰʘʶʱʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʜʣʷ ʫʯʝʪʘ ʧʦʪʝʨʴ ʪʝʧʣʦʪʳ ʪʝʧʣʦʧʨʦʚʦʜʘʤʠ, 

ʧʨʦʣʦʞʝʥʥʳʤʠ ʚ ʥʝʦʪʘʧʣʠʚʘʝʤʳʭ ʧʦʤʝʱʝʥʠʷʭ, ʧʨʠʥʠʤʘʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʉʅʠʇ 

2.04.05-91* [ 4], ʨʘʚʥʳʤ 1,05; 

tm - ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ ʟʘ ʨʘʩʯʝʪʥʳʡ ʧʝʨʠʦʜ, Áʉ. 

ʇʦʪʝʨʠ ʪʝʧʣʦʪr  ʪʨʫʙʦʧʨʦʚʦʜʘʤʠ, ʧʨʦʣʦʞʝʥʥr ʤʠ ʚ ʥʝʦʪʘʧʣʠʚʘʝʤʳʭ ʧʦʤʝʝɦʥʠʷʭ, ɺʪ 

[ʢʢʘʣ/(ʯĿʤ)], ʤʦʛʫʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʳ ʨʘʩʯʝʪʦʤ ʧʦ ʩʦʦʪʥʦʰʝʥʠʶ: 

,
1

n

i
iimn lqQ

 (2.7) 

ʛʜʝ qi - ʪʝʧʣʦʚʦʡ ʧʦʪʦʢ ʦʪ i-ʛʦ ʪʨʫʙʦʧʨʦʚʦʜʘ, ɺʪ/ʤ (ʢʢʘʣ/ʯĿʤ), ʧʨʠʥʠʤʘʝʪʩʷ ʧʦ ʪʘʙʣ. 8 

ʇʨʠʣ. 1; 

l i - ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʫʯʘʩʪʢʘ i-ʛʦ ʪʨʫʙʦʧʨʦʚʦʜʘ, ʤ; 

n - ʢʦʣʠʯʝʩʪʚʦ ʫʯʘʩʪʢʦʚ. 

2.1.5. ɺʝʣʠʯʠʥʘ ʫʜʝʣʴʥʦʡ ʦʪʦʧʠʪʝʣʴʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ qʦ ʧʨʠ ʫʢʨʫʧʥʝʥʥʳʭ 

ʨʘʩʯʝʪʘʭ ʤʦʞʝʪ ʙʳʪʴ ʫʚʝʣʠʯʝʥʘ: 

ʜʣ̫  ʟʜʘʥʠʡ ʦʙʣʝʛʯʝʥʥʦʛʦ (ʙʘʨʘʯʥʦʛʦ) ʪʠʧʘ ʠ ʩʙʦʨʥʦ- ʠɦʪʦʚʳʭ ʜʦʤʦʚ ʜʦ 15 %; 

ʜʣʷ ʢʘʤʝʥʥʳʭ ʟʜʘʥʠʡ ʚ ʧʝʨʚʳʡ ʩʝʟʦʥ ʦʪʦʧʣʝʥʠʷ, ʟʘʢʦʥʯʝʥʥʳʭ ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ ʚ ʤʘʝ 

- ʠʶʥʝ, - 12; ʚ ʠʶʥʝ - ʘʚʛʫʩʪʝ - 20; ʚ ʩʝʥʪʷʙʨʝ - ʜʦ 25 %; ʚ ʪʝʯʝʥʠʝ ʦʪʦʧʠʪʝʣʴʥʦʛʦ ʩʝʟʦʥʘ 

- ʜʦ 30 %; 

ʜʣʷ ʟʜʘʥʠʡ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʚʦʟʚʳʰʝʥʥʦʩʪʷʭ, ʫ ʨʝʢ, ʦʟʝʨ, ʥʘ ʙʝʨʝʛʫ ʤʦʨʷ, ʥʘ 

ʦʪʢʨʳʪʦʡ ʤʝʩʪʥʦʩʪʠ, ʚ ʛʦʨʦʜʩʢʦʡ ʟʘʩʪʨʦʡʢʝ, ʥʝ ʟʘʱʠʝɦʥʥʦʡ ʦʪ ʩʠʣʴʥʳʭ ʚʝʪʨʦʚ, ʧʨʠ ʠʭ 

ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʠ ʦʪ 3 ʜʦ 5 ʤ/ʩ - ʜʦ 10 %; ʦʪ 5 ʜʦ 10 ʤ/ʩ - ʜʦ 20 %; ʙʦʣʝʝ 10 ʤ/ʩ - ʜʦ 30 

%; ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ ʟʘ ʦʪʦʧʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʧʨʠʥʠʤʘʝʪʩʷ ʧʦ ʉʅʠʇ 23-01-99 [2] 

ʠʣʠ ʧʦ ʜʘʥʥʳʤ ʤʝʩʪʥʦʡ ʤʝʪʝʦʩʪʘʥʮʠʠ. 

2.1.6. ʅʘʨʫʞʥʳʡ ʩʪʨʦʠʪʝʣʴʥʳʡ ʦʙʲʝʤ (ʥʘʜʟʝʤʥʳʡ) ʜʣʷ ʟʜʘʥʠʡ ʩ ʯʝʨʜʘʯʥʳʤʠ 

ʧʝʨʝʢʨʳʪʠʷʤʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʤʥʦʞʝʥʠʝʤ ʧʣʦʱʘʜʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʩʝʯʝʥʠʷ, ʚʟʷʪʦʛʦ 
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ʧʦ ʥʘʨʫʞʥʦʤʫ ʦʙʚʦʜʫ ʟʜʘʥʠ̫  ʥʘ ʫʨʦʚʥʝ ʧʝʨʚʦʛʦ ʵʪʘʞʘ ʚʳʰʝ ʮʦʢʦʣʷ, ʥʘ ʧʦʣʥʫʶ ʚʳʩʦʪʫ 

ʟʜʘʥʠʷ, ʠʟʤʝʨʝʥʥʫʶ ʦʪ ʫʨʦʚʥʷ ʯʠʩʪʦʛʦ ʧʦʣʘ ʧʝʨʚʦʛʦ ʵʪʘʞʘ ʜʦ ʚʝʨʭʥʝʡ ʧʣʦʩʢʦʩʪʠ 

ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʦʛʦ ʩʣʦʷ ʯʝʨʜʘʯʥʦʛʦ ʧʦʢʨʳʪʠʷ; ʧʨʠ ʧʣʦʩʢʠʭ, ʩʦʚʤʝʱʝʥʥʳʭ ʢʨʳʘhʭ - 

ʜʦ ʩʨʝʜʥʝʡ ʦʪʤʝʪʢʠ ʚʝʨʭʘ ʢʨʳʰʠ. 

ʇʨʠ ʠʟʤʝʨʝʥʠʠ ʥʘʨʫʞʥʦʛʦ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʦʙʲʝʤʘ ʥʝ ʫʯʠʪʳʚʘʶʪʩʷ ʚʳʩʪʫʧʘʶʱʠʝ 

ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʜʝʪʘʣʠ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʣɻʝʤʝʥʪʳ, ʧʦʨʪʠʢʠ, ʪʝʨʨʘʩʳ, ʙʘʣʢʦʥr , ʦʙʲʝʤʳ 

ʧʨʦʝʟʜʦʚ ʠ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʦʜ ʟʜʘʥʠʝʤ ʥʘ ʦʧʦʨʘʭ (ʚ ʯʠʩʪʦʪʝ), ʘ ʪʘʢʞʝ ʧʨʦʚʝʪʨʠʚʘʝʤʳʝ 

ʧʦʜʧʦʣʴʷ ʧʦʜ ʟʜʘʥʠʷʤʠ, ʧʨʦʝʢʪʠʨʫʝʤʳʝ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʘ ʚʝʯʥʦʤʝʨʟʣʭr ʛʨʫʥʪʘʭ 

[1]. 

2.1.7. ʂʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ ʥʘ ʦʪʦʧʣʝʥʠʝ ʟʜʘʥʠʷ ʯʘʩʪʠ ʟʜʘʥʠʷ ʠʣʠ ʦʪʜʝʣʴʥʦʛʦ 

ʧʦʤʝʱʝʥʠʷ, ʢɼʞ (ʢʢʘʣ), ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

Qʦʪ = Qʪʨ + Qinf - (Qʙʳʪ + Qins)ű, (2.8) 

ʛʜʝ Qʪʨ - ʨʘʩʭʦʜ ʪʝʧʣʦʪʳ ʥʘ ʚʦʟʤʝʱʝʥʠʝ ʪʨʘʥʩʤʠʩʩʠʦʥʥʳʭ ʧʦʪʝʨʴ ʪʝʧʣʦʪʳ, ʢɼʞ (ʢʢʘʣ); 

Qinf - ʨʘʩʭʦʜ ʪʝʧʣʦʪʳ ʥʘ ʧʦʜʦʛʨʝʚ ʠʥʬʠʣɹʪʨʫʶɦ ʝʛʦʩ̫ ʚʦʟʜʫʭʘ ʚ ʧʦʤʝʱʝʥʠʷ, ʢɼʞ 

(ʢʢʘʣ); 

Qʙʳʪ - ʚʥʫʪʨʝʥʥʠʝ ʙʳʪʦʚʳʝ ʪʝʧʣʦʚʳʜʝʣʝʥʠʷ ʦʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʣʶʜʝʡ ʠ ʧʨ., ʢɼʞ (ʢʢʘʣ); 

Qins - ʪʝʧʣʦʧʦʩʪʫʧʣʝʥʠʷ ʯʝʨʝʟ ʦʩʪʝʢʣʝʥʥʳʝ ʧʨʦʝʤʳ ʟʘ ʩʯʝʪ ʠʥʩʦʣʷʮʠʠ. ʢɼʞ (ʢʢʘʣ); 

ű - ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʩʧʦʩʦʙʥʦʩʪʴ ʦʛʨʘʞʜʘʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʧʦʤʝʱʝʥʠʡ 

ʟʜʘʥʠʡ ʘʢʢʫʤʫʣʠʨʦʚʘʪʴ ʠʣʠ ʦʪʜʘʚʘʪʴ ʪʝʧʣʦʪʫ, ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʳʤ 0,8. 

ʈʘʩʭʦʜ ʪʝʧʣʦʪʳ ʥʘ ʚʦʟʤʝʱʝʥʠʝ ʪʨʘʥʩʤʠʩʩʠʦʥʥʳʭ ʧʦʪʝʨʴ ʦʛʨʘʞʜʘʶʱʠʤʠ 

ʢʦʥʩʪʨʫʢʮʠʷʤʠ ʠ ʥʘ ʥʘʛʨʝʚ ʠʥʬʠʣʴʪʨʫʶʱʝʛʦʩʷ ʚʦʟʜʫʭʘ (ʯʝʨʝʟ ʦʩʪʝʢʣʝʥʥʳʝ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʜʚʝʨʠ, ʥʝʧʣʦʪʥʦʩʪʠ ʠ ʪ.ʜ.) ʟʘʚʠʩʠʪ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ, 

ʙʳʪʦʚʳʝ ʠ ʠʥʩʦʣʷʮʠʦʥʥʳʝ ʪʝʧʣʦʧʦʩʪʫʧʣʝʥʠʷ - ʥʝ ʟʘʚʠʩʷʪ. 

2.1.8. ɿʥʘʯʝʥʠʝ ʫʜʝʣʴʥʦʡ ʦʪʦʧʠʪʝʣʴʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ qʦ, ɺʪ/(ʤ
3
ĿÁʉ) 

(ʢʢʘʣ/(ʤ
3
ĿʯĿÁʉ)], ʜʣʷ ʯʘʩʪʠ ʟʜʘʥʠʷ ʠʣʠ ʦʪʜʝʣʴʥʦʛʦ ʧʦʤʝʱʝʥʠʷ (ʟʘʥʠʤʘʝʤʦʛʦ 

ʘʨʝʥʜʘʪʦʨʘʤʠ) ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʩʯʠʪʘʥʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ 

ʦʛʨʘʞʜʘʶʠɦʭ ʢʦʥʩʪʨʫʢʮʠʡ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʟʜʘʥʠʷ ʧʦ ʬʦʨʤʫʣʝ: 

;
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 (2.9) 

Km = Kʧʨ + Kinf, (2.10) 

ʚ ʬʦʨʤʫʣʘʭ (2.9) ʠ (2.10): 

Km - ʦʙʱʠʡ ʧʨʠʚʝʜʝʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʝʨʝʜʘʯʠ ʩʦʚʦʢʫʧʥʦʩʪʠ ʦʛʨʘʞʜʘʶʱʠʭ 

ʢʦʥʩʪʨʫʢʮʠʡ. ɺʪ/(ʤ
2
ĿÁʉ) [ʢʢʘʣ/(ʯĿʤ

2
ĿÁʉ); 

Kʧʨ - ʧʨʠʚʝʜʝʥʥʳʡ ʪʨʘʥʩʤʠʩʩʠʦʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʝʨʝʜʘʯʠ ʩʦʚʦʢʫʧʥʦʩʪʠ 

ʦʛʨʘʞʜʘʁ ʠɦʭ ʢʦʥʩʪʨʫʢʮʠʡ, ɺʪ/(ʤ
2
ĿÁʉ) [ʢʢʘʣ/(ʯĿʤ

2
ĿÁʉ); 

Kinf - ʧʨʠʚʝʜʝʥʥʡr ʠʥʬʠʣʪɹʨʘʮʠʦʥʥʡr (ʫʩʣʦʚʥʳʡ) ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʝʨʝʜʘʯʠ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʦʛʨʘʞʜʘʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ, ɺʪ/(ʤ
2
ĿÁʉ) [ʢʢʘʣ/(ʯĿʤ

2
ĿÁʉ); 

Ae
sum

 - ʦʙʱʘʷ ʧʣʦʘɦʜʴ ʦʛʨʘʞʜʘʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʠ, ʤ
2
; 

Vʥ - ʦʙ̡ʝʤ ʧʦʤʝʱʝʥʠʡ ʧʦ ʥʘʨʫʞʥʦʤʫ ʦʙʤʝʨʫ, ʤ
3
. 

2.1.9. ʇʨʠʚʝʜʝʥʥʳʡ ʪʨʘʥʩʤʠʩʩʠʦʥʥrʡ ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʝʨʝʜʘʯʠ Kʧʨ, ɺʪ/(ʤ
2
ĿÁʉ) 

[ʢʢʘʣ/(ʯĿʤ
2
ĿÁʉ), ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

,
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 (2.11) 

ʛʜʝ Ai - ʧʣʦʱʘʜʴ ʣɻʝʤʝʥʪʦʚ ʦʛʨʘʞʜʘʶʱʠʭ ʟʜʘʥʠʡ: ʩʪʝʥ (ʟʘ ʚʳʯʝʪʦʤ ʦʩʪʝʢʣʝʥʥʳʭ 

ʧʣʦʱʘʜʝʡ), ʧʦʣʘ, ʦʢʦʥ, ʜʚʝʨʝʡ ʠ ʜʨ., ʤ
2
; 

Ri - ʧʨʠʚʝʜʝʥʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʪʝʧʣʦʧʝʨʝʜʘʯʝ ʦʛʨʘʞʜʘʁ ʠɦʭ ʢʦʥʩʪʨʫʢʮʠʡ ʟʜʘʥʠʷ, 

(ʤ
2
ĿÁʉ)/ɺʪ [(ʯĿʤ

2
ĿÁʉ)/ʢʢʘʣ]. 



ʇʨʠʚʝʜʝʥʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʪʝʧʣʦʧʝʨʝʜʘʯʝ Ri, (ʤ
2
ĿÁʉ)/ɺʪ [(ʯĿʤ

2
ĿÁʉ)/ʢʢʘʣ], 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 
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ʛʜʝ ʘɺ, ʘʥ - ʢʦʵʬʬʠʮʠʝʥʪʳ ʪʝʧʣʦʦʪʜʘʯʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʥʫʪʨʝʥʥʝʡ ʠ ʥʘʨʫʞʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʝʡ ʦʛʨʘʞʜʘʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ, ɺʪ/(ʤ
2
ĿÁʉ) [ʢʢʘʣ/(ʯĿʤ

2
ĿÁʉ)], ʧʨʠʥʠʤʘʶʪʩʷ ʧʦ 

ʪʘʙʣ. 10 ʇʨʠʣ. 1 [5]; 

Rk - ʪʝʨʤʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʦʛʨʘʞʜʘʶʱʝʡ ʢʦʥʩʪʨʫʢʮʠʠ, (ʤ
2
ĿÁʉ)/ɺʪ 

[(ʯĿʤ
2
ĿÁʉ)/ʢʢʘʣ]. 

,
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 (2.13) 

ʛʜʝ ŭi - ʪʦʣʱʠʥʘ ʦʜʥʦʨʦʜʥʦʛʦ ʩʣʦʷ, ʤ; 

ɚi - ʨʘʩʯʝʪʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ ʩʣʦʷ, ɺʪ/(ʤĿÁʉ) 

[ʢʢʘʣ/(ʯĿʤĿÁʉ)], ʧʨʠʥʠʤʘʝʪʩʷ ʧʦ ʧʨʠʣʦʞʝʥʠʶ 3* ʉʅʠʇ II-3-79**  [5] ʠʣʠ ʧʦ ʩʧʨʘʚʦʯʥʳʤ 

ʜʘʥʥʳʤ; 

n - ʢʦʣʠʯʝʩʪʚʦ ʦʜʥʦʨʦʜʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʩʣʦʝʚ ʦʛʨʘʞʜʘʶʱʝʡ 

ʢʦʥʩʪʨʫʢʮʠʠ. 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ Rk ʩʣʦʠ ʢʦʥʩʪʨʫʢʮʠʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʤʝʞʜʫ ʚʦʟʜʫʰʥʦʡ 

ʧʨʦʩʣʦʡʢʦʡ, ʚʝʥʪʠʣʠʨʫʝʤʦʡ ʥʘʨʫʞʥʳʤ ʚʦʟʜʫʭʦʤ, ʠ ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ 

ʦʛʨʘʞʜʘʶʱʝʡ ʢʦʥʩʪʨʫʢʮʠʠ, ʥʝ ʫʯʠʪʳʚʘʶʪʩʷ. 

2.1.10. ʇʨʠʚʝʜʝʥʥʘʷ ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʴ, gm
inf

, ʢʛ/(ʤ
2
Ŀʯ), ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ 

ʬʦʨʤʫʣʝ: 

,

3232

sum

e

d

a

d

v

a

o

v

F

a

o

F

w

a

w

inf

m
A

R

PA

R

P

P
A

R

P

P
A

R

PA

g
 (2.14) 

ʛʜʝ Aw, AF, Ad - ʧʣʦʱʘʜʴ ʦʛʨʘʞʜʘʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʪʝʥ (ʟʘ ʚʳʯʝʪʦʤ 

ʦʢʦʥ, ʜʚʝʨʝʡ), ʦʩʪʝʢʣʝʥʥʳʭ ʧʨʦʝʤʦʚ, ʜʚʝʨʝʡ, ʤ
2
; 

Ra
w
, Ra

F
, Ra

d
 - ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʥʠʶ ʦʛʨʘʞʜʘʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʪʝʥ (ʟʘ ʚʳʯʝʪʦʤ ʦʢʦʥ, ʜʚʝʨʝʡ), ʦʩʪʝʢʣʝʥʥr ʭ ʧʨʦʝʤʦʚ, ʜʚʝʨʝʡ, 

(ʤ
2
ĿʯĿʇʘ)/ʢʛ, ʧʨʠʥʠʤʘʝʪʩʷ ʧʦ ʉʅʠʇ II-3-79* [ 5]; 

æP - ʨʘʟʥʦʩʪʴ ʜʘʚʣʝʥʠʡ ʚʦʟʜʫʭʘ ʥʘ ʥʘʨʫʞʥʦʡ ʠ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʷʭ 

ʦʛʨʘʞʜʘʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʵʪʘʞʝ, ʇʘ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 

(2.15); 

Ae
sum

 - ʩʫʤʤʘʨʥʘʷ ʧʣʦʱʘʜʴ ʦʛʨʘʞʜʘʶʠɦʭ ʢʦʥʩʪʨʫʢʮʠʠ, ʤ
2
. 

æPʦ = 10 ʇʘ 

æP = 0,55H (ɔʥ - ɔi) + 0,03ɔʥw
2
, (2.15) 

ʛʜʝ: H - ʚʳʩʦʪʘ ʵʪʘʞʘ, ʤ; 

ɔʥ, ɔi - ʫʜʝʣʴʥʳʡ ʚʝʩ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘʨʫʞʥʦʛʦ ʠ ʚʥʫʪʨʝʥʥʝʛʦ ʚʦʟʜʫʭʘ, ʅ/ʤ
3
; 

w - ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ ʟʘ ʦʪʦʧʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ, ʤ/ʩ, ʧʨʠʥʠʤʘʝʪʩʷ ʧʦ [2] ʠʣʠ ʧʦ 

ʜʘʥʥʳʤ ʤʝʩʪʥʦʡ ʤʝʪʝʦʩʪʘʥʮʠʠ. 

2.1.11. ʆʧʨʝʜʝʣʝʥʠʝ ʧʨʠʚʝʜʝʥʥʦʛʦ ʠʥʬʠʣʴʪʨʘʮʠʦʥʥʦʛʦ (ʫʩʣʦʚʥʦʛʦ) ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʪʝʧʣʦʧʝʨʝʜʘʯʠ ʩʦʚʦʢʫʧʥʦʩʪʠ ʦʛʨʘʞʜʘʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ Kinf,. ɺʪ/(ʤ
2
ĿÁʉ) 

[ʢʢʘʣ/(ʯĿʤ
2
ĿÁʉ)], ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

Kinf = 0,28 gm
infck; (2.16) 
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[Kinf = gm
infck], (2.16ʘ) 

ʛʜʝ: gm
inf

 - ʧʨʠʚʝʜʝʥʥʘʷ ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʴ ʦʛʨʘʞʜʘʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʢʛ/(ʯĿʤ
2
); 

c - ʫʜʝʣʴʥʘʷ ʪʝʧʣʦʝʤʢʦʩʪʴ ʚʦʟʜʫʭʘ, ʨʘʚʥʘʷ 1 ʢɼʞ/(ʢʛĿÁʉ) [0,24 ʢʢʘʣ/(ʢʛĿÁʉ)]; 

k - ʢʦʵʬʬʠʮʠʝʥʪ ʚʣʠʷʥʠʷ ʚʩʪʨʝʯʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ ʚ ʢʦʥʩʪʨʫʢʮʠʷʭ, 

ʧʨʠʥʠʤʘʝʤʳʡ ʨʘʚʥʳʤ 0,7 ʜʣʷ ʩʪʳʢʦʚ ʧʘʥʝʣʝʡ ʩʪʝʥ ʠ ʦʢʦʥ ʩ ʪʨʦʡʥʳʤʠ ʧʝʨʝʧʣʝʪʘʤʠ, 0,8 

- ʜʣʷ ʦʢʦʥ ʠ ʙʘʣʢʦʥʥʳʭ ʜʚʝʨʝʡ ʩ ʨʘʟʜʝʣʴʥʳʤʠ ʧʝʨʝʧʣʝʪʘʤʠ ʠ 1 ʜʣʷ ʦʜʠʥʘʨʥʳʭ ʦʢʦʥ, 

ʦʢʦʥ ʠ ʙʘʣʢʦʥʥʳʭ ʜʚʝʨʝʡ ʩʦ ʩʧʘʨʝʥʥʳʤʠ ʧʝʨʝʧʣʝʪʘʤʠ ʠ ʦʪʢʨʳʪʳʭ ʧʨʦʝʤʦʚ. 

2.1.12. ɺʥʫʪʨʝʥʥʠʝ ʙʳʪʦʚʳʝ ʪʝʧʣʦʚʳʜʝʣʝʥʠʷ Qʦʙʳʪ ɺʪ (ʢʢʘʣ/ʯ), ʦʧʨʝʜʝʣʷʶʪʩʷ: 

,
1

n

i
iiʦʙʳʪ FqQ

 (2.17) 

ʛʜʝ qi - ʪʝʧʣʦʚʦʡ ʧʦʪʦʢ. ɺʪ (ʢʢʘʣĿʯ), ʨʝʛʫʣʷʨʥʦ ʧʦʩʪʫʧʘʁʱʠʡ ʦʪ ʧʨʠʙʦʨʦʚ, 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʣ ʜʁʝʡ ʠ ʜʨ. ʠʩʪʦʯʥʠʢʦʚ ʥʘ 1 ʤ
2
 ʧʣʦʱʘʜʠ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʘʩʯʝʪʦʤ: ʜʣʷ 

ʞʠʣʳʭ ʟʜʘʥʠʡ ʧʨʠʥʠʤʘʝʪʩʷ ʥʝ ʤʝʥʝʝ 10 ɺʪ/ʤ
2
 [8,6 ʢʢʘʣ/ʤ2

]  ʦʙʱʝʡ ʧʣʦʱʘʜʠ [4]; 

Fi - ʧʣʦʘɦʜʴ, ʤ
2
; 

n - ʢʦʣʠʯʝʩʪʚʦ ʫʯʘʩʪʢʦʚ ʩ ʪʝʧʣʦʚʳʜʝʣʝʥʠ̫ ʤʠ. 

ʇʨʠ ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʦʩʚʝʱʝʥʠʠ ʠ ʥʘʣʠʯʠʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʪʝʧʣʦʚʳʜʝʣʝʥʠʷ Qʦ, ɺʪ (ʢʢʘʣ/ʯ), ʦʧʨʝʜʝʣʷʶʪʩʷ: 

;
1

m

i
iio NkQ

 (2.18) 

,86,0
1

m

i
iio NkQ

 (2.18ʘ) 

ʛʜʝ ki - ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʠɦʡ ʬʘʢʪʠʯʝʩʢʦʝ ʠʩʧʦʣʟɹʦʚʘʥʠʝ ʤʦʱʥʦʩʪʠ (k = 0,7 - 

0,9), ʟʘʛʨʫʟʢʫ (k = 0,5 -0,7) ʠ ʦʜʥʦʚʨʝʤʝʥʥʦʩʪʴ ʨʘʙʦʪʳ (k = 0,5 - 1,0) ʥʝʩʢʦʣʴʢʠʭ 

ʧʨʠʙʦʨʦʚ ʠʣʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʜʦʣʶ ʧʝʨʝʭʦʜʘ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʚ ʪʝʧʣʦʚʫʶ, 

ʢʦʪʦʨʘʷ ʧʦʩʪʫʧʘʝʪ ʚ ʧʦʤʝʝɦʥʠʝ (ʦʪ 0,15 ʜʦ 0,95 ʧʦ ʪʝʭʥʦʣʦʛʠʠ); ʧʨʠ ʩʚʝʪʠʣʴʥʠʢʘʭ ʚ 

ʧʦʤʝʝɦʥʠʠ ki = 1, ʧʨʠ ʩʚʝʪʠʣʴʥʠʢʘʭ, ʚʩʪʨʦʝʥʥr ʭ ʚ ʧʝʨʝʢʨʳʪʠ̫ ʧʦʤʝʱʝʥʠʷ, ki = 0,4; 

Ni - ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʤʦʱʥʦʩʪʴ ʧʨʠʙʦʨʘ ʠʣʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ɺʪ; 

m - ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʚʳʜʝʣʷʶʱʠʭ ʝʜʠʥʠʮ. 

ʊʝʧʣʦʧʦʪʝʨʠ ʥʘ ʥʘʛʨʝʚʘʥʠʝ ʤʘʪʝʨʠʘʣʦʚ, ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʤʘʩʩʦʡ Gm, ʢʛ, ʚ 

ʪʝʯʝʥʠʝ ʟʘʜʘʥʥʦʛʦ ʚʨʝʤʝʥʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʩʦʦʪʥʦʰʝʥʠʶ: 

Qm = Gmc(ti - tm)B, (2.19) 

ʛʜʝ c - ʫʜʝʣʴʥʘʷ ʤʘʩʩʦʚʘʷ ʪʝʧʣʦʝʤʢʦʩʪʴ ʤʘʪʝʨʠʘʣʘ, ɼʞ/(ʢʛĿÁʉ) [ʢʢʘʣ/(ʢʛĿÁʉ)]; 

ti - ʪʝʤʧʝʨʘʪʫʨʘ ʚʥʫʪʨʝʥʥʝʛʦ ʚʦʟʜʫʭʘ, Áʉ; 

tm - ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʩʪʫʧʠʚʰʝʛʦ ʤʘʪʝʨʠʘʣʘ, ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ, Áʉ; 

B - ʧʦʧʨʘʚʦʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ, ʚʳʨʘʞʘʶʱʠʡ ʩʨʝʜʥʝʝ ʫʤʝʥʴʰʝʥʠʝ ʧʦʣʥʦʡ ʨʘʟʥʦʩʪʠ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚʦ ʚʩʝʤ ʦʙʲʝʤʝ ʤʘʪʝʨʠʘʣʘ ʟʘ ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ ʩ ʥʘʯʘʣʘ ʥʘʛʨʝʚʘʥʠʷ ʚ 

ʧʦʤʝʝɦʥʠʠ, ʧʨʠʥʠʤʘʝʪʩʷ ʧʦ ʪʘʙʣ. 11 ʇʨʠʣ. 1. 

ʊʝʧʣʦʧʦʩʪʫʧʣʝʥʠ̫ ʦʪ ʥʘʛʨʝʪʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʠʟʜʝʣʠʡ, ʘ ʪʘʢʞʝ ʦʪ ʛʦʨʷʯʠʭ ʛʘʟʦʚ, 

ʧʦʩʪʫʧʘʶʱʠʭ ʚ ʧʦʤʝʝɦʥʠʝ, ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʬʦʨʤʫʣʝ (2.17), ʧʦʜʩʪʘʚʣʷʷ ʨʘʟʥʦʩʪʴ 

ʪʝʤʧʝʨʘʪʫʨ (tm - ti). 

2.1.13. ʊʝʧʣʦʧʦʩʪʫʧʣʝʥʠʷ ʦʪ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ Qs, ɺʪ [ʢʢʘʣ/ʯ], ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ 

ʬʦʨʤʫʣʝ: 

Qs = ɣFkF (AF1I1 + AF2I2 + AF3I3 + AF4I4) + ɣsksAsIhor, (2.20) 

ʛʜʝ ɣF, kF - ʢʦʵʬʬʠʮʠʝʥʪʳ, ʫʯʠʪʳʚʘʶʱʠʝ ʟʘʪʝʥʝʥʠʝ ʩʚʝʪʦʚʦʛʦ ʧʨʦʝʤʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʦʢʦʥ ʠ ʟʝʥʠʪʥʳʭ ʬʦʥʘʨʝʡ ʥʝʧʨʦʟʨʘʯʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʟʘʧʦʣʥʝʥʠʷ, ʧʨʠʥʠʤʘʶʪʩʷ ʧʦ 

ʪʘʙʣ. 12 ʇʨʠʣ. 1; 

AF1, AF2, AF3, AF4 - ʧʣʦɦʘʜʴ ʩʚʝʪʦʚʳʭ ʧʨʦʝʤʦʚ ʬʘʩʘʜʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 



ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʧʦ ʯʝʪʳʨʝʤ ʥʘʧʨʘʚʣʝʥʠʷʤ, ʤ
2
; 

I1, I2, I3, I4 - ʩʨʝʜʥʷʷ ʟʘ ʦʪʦʧʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ʥʘ 

ʚʝʨʪʠʢʘʣʴʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʩʚʝʪʦʚʳʭ ʧʨʦʝʤʦʚ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʧʦ 

ʯʝʪʳʨʝʤ ʬʘʩʘʜʘʤ ʟʜʘʥʠʷ, (ɺʪĿʯ)/ʤ
2
 [ʢʢʘʣ/ʤ

2
], ʧʨʠʥʠʤʘʝʪʩʷ ʧʦ [2] ʠʣʠ ʜʘʥʥʳʤ 

ʤʝʪʝʦʩʪʘʥʮʠʠ ʢʘʢ ʩʫʤʤʘ ʚʝʣʠʯʠʥ ʧʦ ʤʝʩʷʮʘʤ ʟʘ ʦʪʦʧʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ; 

Ihor - ʩʨʝʜʥʷʷ ʟʘ ʦʪʦʧʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ʥʘ 

ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ, ɺʪĿʯ/ʤ
2
 [ʢʢʘʣ/ʤ

2
], ʧʨʠʥʠʤʘʝʪʩʷ ʢʘʢ ʩʫʤʤʘ ʚʝʣʠʯʠʥ ʧʦ 

ʤʝʩʷʮʘʤ ʟʘ ʦʪʦʧʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ. [2]. 

ʊʝʧʣʦʧʦʩʪʫʧʣʝʥʠ̫ ʦʪ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ʧʨʠ ʨʘʩʯʝʪʝ ʤʦʱʥʦʩʪʠ ʦʪʦʧʠʪʝʣʴʥʳʭ 

ʫʩʪʘʥʦʚʦʢ ʚʢʣʶʯʘʶʪ ʚ ʪʝʧʣʦʚʦʡ ʙʘʣʘʥʩ ʚ ʠʩʢʣʶʯʠʪʝʣʴʥʳʭ ʩʣʫʯʘʷʭ (ʚ ʨʘʡʦʥʘʭ ʩ 

ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʟʠʤʦʡ ʩʦʣʥʝʯʥʦʡ ʧʦʛʦʜʳ) ʜʣʷ ʧʦʤʝʱʝʥʠʡ ʩʦ ʩʚʝʪʦʚʳʤʠ ʧʨʦʝʤʘʤʠ, 

ʦʙʨʘʱʝʥʥʳʤʠ ʥʘ ʶʛ. ʇʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʵʪʠ ʪʝʧʣʦʧʦʩʪʫʧʣʝʥʠ̫  ʫʯʠʪʳʚʘʶʪʩʷ ʧʨʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʠʩʪʝʤ ʦʪʦʧʣʝʥʠʷ ʩ ʮʝʣʴʶ ʵʢʦʥʦʤʠʠ ʪʝʧʣʦʪʳ. 

2.1.14. ʋʜʝʣʴʥʘʷ ʪʝʧʣʦʚʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʛʨʘʞʜʘʥʩʢʦʛʦ ʟʜʘʥʠʷ qʦ, ɺʪ/(ʤ
3
ĿÁʉ) 

[ʢʢʘʣ/(ʤ
3
ĿʯĿÁʉ)], ʤʦʞʝʪ ʙʳʪʴ ʦʨʠʝʥʪʠʨʦʚʦʯʥʦ ʥʘʡʜʝʥʘ ʧʦ ʬʦʨʤʫʣʝ [6]: 

;
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ʛʜʝ d - ʜʦʣʷ ʦʩʪʝʢʣʝʥʠʷ ʩʪʝʥ; 

A ʠ S - ʧʣʦʱʘʜɹ  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘʨʫʞʥʳʭ ʩʪʝʥ ʠ ʟʜʘʥʠʷ ʚ ʧʣʘʥʝ, ʤ
2
. 

2.1.15. ʄʘʢʩʠʤʘʣʴʥʳʡ ʪʝʧʣʦʚʦʡ ʧʦʪʦʢ ʥʘ ʦʪʦʧʣʝʥʠʝ ʧʦʤʝʱʝʥʠʡ Qʦmax, ɺʪ (ʢʢʘʣ/ʯ), 

ʤʦʞʝʪ ʙʳʪʴ ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥ ʧʦ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʤʦʱʥʦʩʪʠ ʦʪʦʧʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʠ ʜʣʷ ʩʣʫʯʘʷ, ʢʦʛʜʘ ʪʠʧ ʠ ʢʦʣʠʯʝʩʪʚʦ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʦʪʦʧʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ 

ʚ ʨʷʜʝ ʧʦʤʝʱʝʥʠʡ ʞʠʣʦʛʦ ʟʜʘʥʠʷ (ʥʘʧʨʠʤʝʨ, ʘʨʝʥʜʫʝʤʳʭ) ʦʪʣʠʯʘʶʪʩʷ ʦʪ 

ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʚ ʧʨʦʝʢʪʝ ʦʪʦʧʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʞʠʣʦʛʦ ʜʦʤʘ, ʧʦ ʬʦʨʤʫʣʝ: 

m

j
jj

n

i
pimaxʦ lqQQ
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),9,0(15,1
 (2.22) 

ʛʜʝ Qpi - ʪʝʧʣʦʚʦʡ ʧʦʪʦʢ, ʧʦʩʪʫʧʘʶʱʠʡ ʦʪ ʦʪʦʧʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ. ɺʪ [ʢʢʘʣ/ʯ]; 

qj - ʧʦʪʝʨʠ ʪʝʧʣʦʪʳ j-ʤ ʪʨʫʙʦʧʨʦʚʦʜʦʤ (ʩʪʦʷʢʦʤ ʠʣʠ ʧʦʜʚʦʜʢʦʡ ʢ ʦʪʦʧʠʪʝʣʴʥʳʤ 

ʧʨʠʙʦʨʘʤ) ʦʪʦʧʣʝʥʠʷ, ɺʪ/ʤ (ʢʢʘʣ/(ʯĿʤ)], ʧʨʠʥʠʤʘʶʪʩʷ ʧʦ ʪʘʙʣ. 13 ʇʨʠʣ. 1 [6]; 

l j - ʜʣʠʥʘ j-ʛʦ ʪʨʫʙʦʧʨʦʚʦʜʘ (ʩʪʦʷʢʘ), ʤ; 

n - ʢʦʣʠʯʝʩʪʚʦ ʦʪʦʧʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ; 

m - ʢʦʣʠʯʝʩʪʚʦ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʦʪʦʧʣʝʥʠʷ; 

1,15 - ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʪʝʧʣʦʚʳʜʝʣʝʥʠʷ ʪʨʫʙʦʧʨʦʚʦʜʘʤʠ ʠ 

ʦʪʦʧʠʪʝʣʥɹʳʤʠ ʧʨʠʙʦʨʘʤʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʚ ʤʝʩʪʘʭ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ 

(ʚʝʩʪʠʙʶʣʠ, ʣʝʩʪʥʠʯʥʳʝ ʢʣʝʪʢʠ, ʧʦʜʚʘʣʳ, ʯʝʨʜʘʢʠ). 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʪʝʧʣʦʚʦʡ ʧʦʪʦʢ ʦʪ ʦʪʦʧʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ Qp
ʦmax, ɺʪ [ʢʢʘʣ/ʯ], 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

,
2
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ʛʜʝ Kp - ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʝʨʝʜʘʯʠ ʦʪʦʧʠʪʝʣʴʥʦʛʦ ʧʨʠʙʦʨʘ, ɺʪ/(ʤ
2
ĿÁʉ) 

[ʢʢʘʣ/(ʤ
2
ĿʯĿÁʉ)]; 

Fp - ʧʣʦʱʘʜʴ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘʛʨʝʚʘ ʧʨʠʙʦʨʘ, ʤ
2
; 

t1, t2, ti - ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʨʘʩʯʝʪʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ʥʘ ʚʭʦʜʝ ʠ ʚʳʭʦʜʝ ʠʟ 

ʦʪʦʧʠʪʝʣʴʥʦʛʦ ʧʨʠʙʦʨʘ ʠ ʚʦʟʜʫʭʘ ʚʥʫʪʨʠ ʧʦʤʝʱʝʥʠʷ, Áʉ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʝʨʝʜʘʯʠ ʦʪʦʧʠʪʝʣʴʥʦʛʦ ʧʨʠʙʦʨʘ Kp, ʧʨʠʥʠʤʘʝʪʩʷ ʧʦ 
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ʧʘʩʧʦʨʪʥʳʤ ʜʘʥʥʳʤ ʧʨʠʙʦʨʦʚ, ʘ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʜʘʥʥʳʭ ʧʦ ʪʘʙʣ. 14 ʇʨʠʣ. 1 ʠʣʠ ʧʦ 

ʩʧʨʘʚʦʯʥʳʤ ʜʘʥʥʳʤ. 

2.1.16. ʈʘʩʭʦʜ ʪʝʧʣʦʪʳ ʜʣʷ ʧʦʤʝʱʝʥʠʡ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʧʦ ʚʳʩʦʪʝ ʦʪ ʦʩʪʘʣʴʥʳʭ 

ʧʦʤʝʱʝʥʠʡ ʟʜʘʥʠʷ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʟʘʥʠʤʘʝʤʦʤʫ ʦʙʲʝʤʫ ʚ ʟʜʘʥʠʠ. 

2.1.17. ɼʣʷ ʟʜʘʥʠʡ, ʚ ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʜʝʨʞʠʚʘʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʚʥʫʪʨʝʥʥʝʛʦ 

ʚʦʟʜʫʭʘ ti ʚʳʰʝ ʠʣʠ ʥʠʞʝ 18 Áʉ (ʝʩʣʠ ʥʝ ʤʝʥʷʣʠʩʴ ʪʝʧʣʦʟʘʠɦʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʦʛʨʘʞʜʘʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʘ ʧʦʚʝʨʭʥʦʩʪʴ ʦʪʦʧʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ ʧʨʠʚʝʜʝʥʘ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʪʨʝʙʫʝʤʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʥʫʪʨʝʥʥʝʛʦ ʚʦʟʜʫʭʘ), ʨʘʩʭʦʜ ʪʝʧʣʦʪʳ ʤʦʞʝʪ 

ʙʳʪʴ ʩʢʦʨʨʝʢʪʠʨʦʚʘʥ ʧʦ ʩʦʦʪʥʦʰʝʥʠʶ: 

.
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2.1.18. ʇʨʠ ʟʘʤʝʥʝ ʚ ʯʘʩʪʠ ʧʦʤʝʱʝʥʠʡ ʩʠʩʪʝʤʳ ʦʪʦʧʣʝʥʠʷ ʥʘ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʩ 

ʠʟ̡̫ ʪʠʝʤ ʦʪʦʧʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ ʚʦʜʷʥʦʛʦ ʦʪʦʧʣʝʥʠʷ ʠ ʯʘʩʪʠ ʩʪʦʷʢʦʚ, ʧʨʦʭʦʜʷʱʠʭ ʚ 

ʵʪʠʭ ʧʦʤʝʱʝʥʠʷʭ, ʤʘʢʩʠʤʘʣʴʥʳʡ ʪʝʧʣʦʚʦʡ ʧʦʪʦʢ ʥʘ ʦʪʦʧʣʝʥʠʝ ʟʜʘʥʠʷ ʫʤʝʥʴʰʘʝʪʩʷ ʥʘ 

ʚʝʣʠʯʠʥʫ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʜʘʥʥʦʡ ʯʘʩʪʠ ʧʦʤʝʱʝʥʠʡ. ʇʨʠ ʵʪʦʤ ʤʦʞʝʪ ʧʨʦʠʟʦʡʪʠ 

ʨʘʟʨʝʛʫʣʠʨʦʚʢʘ ʩʠʩʪʝʤʳ ʦʪʦʧʣʝʥʠ̫ , ʧʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʘ ʥʘʣʘʜʢʘ ʦʩʪʘʚʰʝʡʩʷ ʯʘʩʪʠ 

ʩʠʩʪʝʤʳ. 

2.1.19. ʇʦʪʨʝʙʥʦʩʪʴ ʚ ʪʝʧʣʦʪʝ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʥʫʞʜʳ ʩʝʣɹ ʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʦʙʲʝʢʪʦʚ, ʦʙʩʣʫʞʠʚʘʝʤʳʭ ʪʝʧʣʦʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʧʨʝʜʧʨʠʷʪʠʝʤ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʪʚʝʨʞʜʝʥʥʳʤʠ ʥʦʨʤʘʤʠ ʨʘʩʭʦʜʘ ʪʝʧʣʦʪʳ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ 

ʧʨʦʠʟʚʦʜʩʪʚʝ, ʧʨʝʜʩʪʘʚʣʷʝʤʳʭ ʧʦʪʨʝʙʠʪʝʣʝʤ. 

ʂʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ, ʨʘʩʭʦʜʫʝʤʦʡ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʥʫʞʜʳ ʪʝʧʣʠʮ ʠ ʦʨʘʥʞʝʨʝʡ, 

ɻɼʞ (ɻʢʘʣ), ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ [7]: 

,
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ʛʜʝ Qʩʭi - ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ ʥʘ i-ʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ, ɻɼʞ (ɻʢʘʣ); 

n - ʢʦʣʠʯʝʩʪʚʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ. 

Qʩʭi = 1,05 (QT + Qʚ) + Qʧʦʣ + Qʧʨʦʧ, (2.26) 

ʛʜʝ QT, Qʚ, Qʧʦʣ, Qʧʨʦʧ - ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦʪʝʨʠ ʪʝʧʣʦʪʳ ʯʝʨʝʟ ʦʛʨʘʞʜʝʥʠʷ, ʧʨʠ 

ʚʦʟʜʫʭʦʦʙʤʝʥʝ, ʜʣʷ ʧʦʜʦʛʨʝʚʘ ʧʦʣʠʚʦʯʥʦʡ ʚʦʜʳ ʠ ʜʣʷ ʧʨʦʧʘʨʢʠ ʧʦʯʚʳ, ɻɼʞ (ɻʢʘʣ); 

1,05 - ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʨʘʩʭʦʜ ʪʝʧʣʦʪʳ ʥʘ ʦʙʦʛʨʝʚ ʙʳʪʦʚʳʭ ʧʦʤʝʱʝʥʠʡ. 

ʇʦʪʝʨʠ ʪʝʧʣʦʪ rʯʝʨʝʟ ʦʛʨʘʞʜʝʥʠʷ, ɻɼʞ (ɻʢʘʣ): 

QT = 3,6K (ti - tm)Z24Ŀ10
-6
; (2.27) 

[QT = K (ti - tm)Z24Ŀ10
-6
], (2.27ʘ) 

ʛʜʝ F- ʧʣʦɦʘʜʴ ʧʦʚʝʨʭʥʦʩʪʠ ʦʛʨʘʞʜʝʥʠʷ, ʤ
2
; 

K - ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʝʨʝʜʘʯʠ, ʧʨʠʥʠʤʘʝʪʩʷ ʜʣʷ ʦʜʠʥʘʨʥʦʛʦ ʦʩʪʝʢʣʝʥʠʷ 6,4 

ɺʪ/(ʤ
2
ĿÁʉ) [5,5 ʢʢʘʣ/(ʤ

2
ĿʯĿÁʉ)], ʜʣʷ ʦʜʠʥʘʨʥʦʛʦ ʧʣʝʥʦʯʥʦʛʦ ʦʛʨʘʞʜʝʥʠ̫  8,1 ɺʪ/(ʤ

2
ĿÁʉ) 

[7,0 ʢʢʘʣ/(ʤ
2
ĿʯĿÁʉ)]; 

ti, tm - ʩʨʝʜʥʷʷ ʟʘ ʦʪʦʧʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʚʦʟʜʫʭʘ ʚ ʦʨʘʥʞʝʨʝʝ ʠ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ, Áʉ; 

Z - ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʪʦʧʠʪʝʣɹ ʥʦʛʦ ʧʝʨʠʦʜʘ, ʩʫʪ. 

ʇʦʪʝʨʠ ʪʝʧʣʦʪʳ ʟʘ ʩʯʝʪ ʚʦʟʜʫʭʦʦʙʤʝʥʘ ʚ ʦʪʦʧʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ, ɻɼʞ (ɻʢʘʣ): 

ʜʣʷ ʦʨʘʥʞʝʨʝʡ ʩʦ ʩʪʝʢʣʷʥʥʳʤ ʧʦʢʨʳʪʠʝʤ 

Qʚ = 95,46FʠʥʚS (ti - tm)ZĿ10-6
; (2.28) 

[Qʚ = 22,8FʠʥʚS (ti - tm)ZĿ10
-6
], (2.28ʘ) 

ʜʣʷ ʦʨʘʥʞʝʨʝʡ ʩ ʧʣʝʥʦʯʥʳʤ ʧʦʢʨʳʪʠʝʤ 
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Qʚ = 47,73FʠʥʚS (ti - tm)ZĿ10-6
; (2.29) 

[Qʚ = 11,4FʠʥʚS (ti - tm)ZĿ10
-6
], (2.29ʘ) 

ʛʜʝ: Fʠʥʚ - ʠʥʚʝʥʪʘʨʥʘʷ ʧʣʦʘɦʜ ɹʦʨʘʥʞʝʨʝʠ, ʤ
2
; 

S - ʢʦʵʬʬʠʮʠʝʥʪ ʦʙʝ̡ʤʘ, ʨʘʚʥʳʡ V/Fʠʥʚ, ʤ, ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʚʳʩʦʪʫ ʩʦʦʨʫʞʝʥʠʷ, ʣʝʞʠʪ 

ʚ ʧʨʝʜʝʣʘʭ 0,24 - 0,5 ʜʣʷ ʤʘʣʦʛʘʙʘʨʠʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʠ ʜʦʩʪʠʛʘʝʪ 3 ʤ ʠ ʙʦʣʝʝ ʜʣʷ 

ʘʥʛʘʨʥʳʭ ʪʝʧʣʠʮ. 

ʂʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ ʥʘ ʧʦʜʦʛʨʝʚ ʧʦʣʠʚʦʯʥʦʡ ʚʦʜʳ, ɻɼʞ (ɻʢʘʣ), ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ 

ʩʦʦʪʥʦʰʝʥʠʶ: 

Qʧʦʣ = 0,0268Fʧʦʣ; (2.30) 

[Qʧʦʣ = 0,0064Fʧʦʣ], (2.30ʘ) 

ʛʜʝ Fʧʦʣ - ʧʦʣʝʟʥʘʷ ʧʣʦʱʘʜʴ ʦʨʘʥʞʝʨʝʠ, ʤ
2
. 

ʂʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ, ʪʨʝʙʫʝʤʦʝ ʜʣʷ ʧʨʦʧʘʨʢʠ ʧʦʯʚʳ, ɻɼʞ (ɻʢʘʣ), ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ 

ʩʦʦʪʥʦʰʝʥʠʶ: 

Qʧʨʦʧ = 0,0138Fʧʦʣ; (2.31) 

[Qʧʨʦʧ = 0,0033Fʧʦʣ], (2.31ʘ) 

2.1.20. ʇʨʠʤʝʨʳ ʨʘʩʯʝʪʦʚ 

ʇʨʠʤʝʨ 1. ʆʧʨʝʜʝʣʠʪʴ ʛʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʘ ʥʘ ʦʪʦʧʣʝʥʠʝ ʞʠʣʦʛʦ 5-ʵʪʘʞʥʦʛʦ 

ʢʠʨʧʠʯʥʦʛʦ ʟʜʘʥʠʷ ʦʙʲʝʤʦʤ 22400 ʤ
3
 (ʚ ʪ.ʯ. ʧʦʜʚʘʣ 2000 ʤ

3
) ʧʦʩʪʨʦʡʢʠ 1950 ʛʦʜʘ, 

ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ ʛ. ɺʦʣʦʛʜʝ. 

ʆʩʥʦʚʥʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ: ʨʘʩʯʝʪʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ 

(ʥʘʠʙʦʣʝʝ ʭʦʣʦʜʥʦʡ ʧʷʪʠʜʥʝʚʢʠ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴʶ 0,92) -31 Áʉ; ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ ʟʘ ʦʪʦʧʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ (ʧʝʨʠʦʜ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ʥʠʞʝ 8 Áʉ) -4,8 Áʉ; 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʪʦʧʠʪʝʣʴʥʦʛʦ ʩʝʟʦʥʘ 228 ʩʫʪ. ʋʩʨʝʜʥʝʥʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʚʥʫʪʨʝʥʥʝʛʦ ʚʦʟʜʫʭʘ ʟʜʘʥʠʷ ʨʘʚʥʘ 20 Áʉ. 

1. ʅʘʭʦʜʠʤ ʥʘʨʫʞʥʳʡ ʦʙʲʝʤ ʥʘʜʟʝʤʥʦʡ ʯʘʩʪʠ ʦʪʘʧʣʠʚʘʝʤʦʛʦ ʟʜʘʥʠʷ Vʥ: 

Vʥ = 22400 - 2000 = 20400 ʤ
3
 

2. ʇʦ ʪʘʙʣ. 3 ʇʨʠʣ. 1 ʥʘʭʦʜʠʤ ʪʘʙʣʠʯʥʦʝ ʟʥʘʯʝʥʠʝ ʫʜʝʣʴʥʦʡ ʦʪʦʧʠʪʝʣʴʥʦʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ qʦ, ʜʣʷ ʟʜʘʥʠʷ ʦʙʲʝʤʦʤ 20400 ʤ
3
, ʨʘʚʥʦʝ 0,326 ɺʪ/(ʤ

3
ĿÁʉ) [0,28 

ʢʢʘʣ/(ʯĿʤ
3
ĿÁʉ)]; ʧʦ ʪʘʙʣ. 2 ʥʘʭʦʜʠʤ ʟʥʘʯʝʥʠʝ ʧʦʧʨʘʚʦʯʥʦʛʦ ʢʦʬɻʬʠʮʠʝʥʪʘ a, ʨʘʚʥʦʝ 

0,99. 

ʂʦʵʬʬʠʮʠʝʥʪ ʧʦʪʝʨʴ ʪʝʧʣʘ ʧʦʜʚʦʜʷʱʠʤʠ ʪʨʫʙʦʧʨʦʚʦʜʘʤʠ, ʧʨʦʣʦʞʝʥʥʳʤʠ ʚ 

ʥʝʦʪʘʧʣʠʚʘʝʤʳʭ ʧʦʤʝʱʝʥʠʷʭ, kʪʧ, ʧʨʠʥʠʤʘʝʤ ʨʘʚʥʳʤ 1,05. 

3. ʆʧʨʝʜʝʣʷʝʤ ʜʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʟʜʘʥʠʷ ʛʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʘ ʧʦ ʬʦʨʤʫʣʝ 

(2.6): 

Qʦ = 3,6 Ĭ 0,99 Ĭ 20400 Ĭ 0,326[20 - (-4,8)]24 Ĭ 228 Ĭ 1,05 = 

= 3377322485,5 ʢɼʞ = 3377,3 ɻɼʞ (806,6 ɻʢʘʣ). 

ʇʨʠʤʝʨ 2. ʆʧʨʝʜʝʣʠʪʴ ʤʘʢʩʠʤʘʣʴʥʳʡ ʪʝʧʣʦʚʦʡ ʧʦʪʦʢ ʥʘ ʦʪʦʧʣʝʥʠʝ ʜʣʷ ʤʘʛʘʟʠʥʘ, 

ʟʘʥʠʤʘʶʱʝʛʦ ʯʘʩʪʴ ʧʝʨʚʦʛʦ ʵʪʘʞʘ 9- ʪɻʘʞʥʦʛʦ ʞʠʣʦʛʦ ʟʜʘʥʠʷ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ ʛ. 

ʄʦʩʢʚʝ. ʈʘʩʯʝʪʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ ʚ ʭʦʣʦʜʥʳʡ ʧʝʨʠʦʜ ʛʦʜʘ tʥ = -26 Áʉ; 

ʪʝʤʧʝʨʘʪʫʨʘ ʚʥʫʪʨʝʥʥʝʛʦ ʚʦʟʜʫʭʘ ʧʦʤʝʱʝʥʠʡ ʜʣʷ ʤʘʛʘʟʠʥʘ tʚ = 15 Áʉ. 

ʄʘʛʘʟʠʥ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʧʝʨʚʦʤ ʵʪʘʞʝ ʢʠʨʧʠʯʥʦʛʦ, ʦʙʣʠʮʦʚʘʥʥʦʛʦ ʢʝʨʘʤʠʯʝʩʢʠʤ 

ʢʠʨʧʠʯʦʤ ʞʠʣʦʛʦ ʜʦʤʘ. ɼʦʤ ʦʙʦʨʫʜʦʚʘʥ ʚʩʝʤʠ ʚʠʜʘʤʠ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ. 

ʇʦʤʝʱʝʥʠʝ ʤʘʛʘʟʠʥʘ ʠʤʝʝʪ ʧʨʷʤʦʫʛʦʣʴʥʫʶ ʬʦʨʤʫ. ɺʳʩʦʪʘ ʵʪʘʞʘ 3,35 ʤ. ɻʣʫʙʠʥʘ 

ʧʦʜʟʝʤʥʦʡ ʯʘʩʪʠ 2,8 ʤ. ʉʪʝʥʳ ʜʦʤʘ ʢʠʨʧʠʯʥʳʝ ʪʦʣʱʠʥʦʡ 73 ʩʤ, ʚʢʣʶʯʘʷ 

ʦʙʣʠʮʦʚʦʯʥʳʡ ʢʝʨʘʤʠʯʝʩʢʠʡ ʢʠʨʧʠʯ. ʉ ʚʥʫʪʨʝʥʥʝʡ ʩʪʦʨʦʥʳ ʩʪʝʥʳ ʦʰʪʫʢʘʪʫʨʝʥʳ 

ʩʣʦʞʥʳʤ ʨʘʩʪʚʦʨʦʤ, ʪʦʣʱʠʥʘ ʩʣʦʷ 2 ʩʤ. ʆʢʥʘ ʜʚʦʡʥʳʝ, ʨʘʟʜʝʣʴʥʳʝ ʚ ʜʝʨʝʚʷʥʥʳʭ 

ʧʝʨʝʧʣʝʪʘʭ, ʠʤʝʶʪ ʫʧʣʦʪʥʠʪʝʣɹ ʥʳʝ ʧʨʦʢʣʘʜʢʠ. ʇʦʣ ʧʝʨʚʦʛʦ ʵʪʘʞʘ ʨʘʩʧʦʣʦʞʝʥ ʥʘʜ 
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ʧʦʜʚʘʣʦʤ, ʫʪʝʧʣʝʥ. ɺʭʦʜʥʳʝ ʜʚʝʨʠ ʦʙʦʨʫʜʦʚʘʥʳ ʪʘʤʙʫʨʘʤʠ. 

ʉʦ ʩʪʦʨʦʥʳ ʛʣʘʚʥʦʛʦ ʬʘʩʘʜʘ ʤʘʛʘʟʠʥʘ ʠʤʝʝʪʩʷ ʚʠʪʨʠʥʘ ʩ ʜʚʦʡʥʳʤ ʦʩʪʝʢʣʝʥʠʝʤ. 

ɺʦʟʜʫʰʥʘʷ ʧʨʦʩʣʦʡʢʘ ʩʦʩʪʘʚʣʷʝʪ 55 ʩʤ, ʟʘʤʢʥʫʪʘ ʟʘ ʩʯʝʪ ʫʧʣʦʪʥʝʥʠʷ ʩʪʝʢʦʣ, ʫʢʣʘʜʢʠ 

ʚʥʠʟʫ ʚʠʪʨʠʥʳ ʪʝʧʣʦʡ ʧʨʦʢʣʘʜʢʠ. 

ʇʣʦʱʘʜʠ ʢʦʥʩʪʨʫʢʮʠʠ ʈʘʟʤʝʨ ʧʣʦʱʘʜʠ, ʤ
2
 

ʆʪʘʧʣʠʚʘʝʤʘʷ (ʧʣʦʱʘʜʴ ʧʦʣʘ) 573,8 

ʉʪʝʥ ʟʘ ʚʳʯʝʪʦʤ ʦʢʦʥ, ʜʚʝʨʝʡ ʠ ʚʠʪʨʠʥʳ 286,7 

ʆʢʦʥ 49 

ɼʚʝʨʝʡ 18,8 

ɺʠʪʨʠʥʳ 107 

ʆʙʱʘʷ ʧʣʦʱʘʜʴ 1035,3 ʤ
2
 

ʆʙʲʝʤ ʧʦʤʝʱʝʥʠʷ ʤʘʛʘʟʠʥʘ ʧʦ ʥʘʨʫʞʥʦʤʫ ʦʙʤʝʨʫ ʩ ʚʳʩʦʪʦʡ ʧʦʣʘ ʧʝʨʚʦʛʦ ʞʠʣʦʛʦ 

ʵʪʘʞʘ ʩʦʩʪʘʚʠʣ: V = 2660,7 ʤ
3
 

ʅʘʨʫʞʥʘʷ ʩʪʝʥʘ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ ʩʦʩʪʘʚ 

ˉ 

ʩʣʦʷ 
ʉʦʩʪʘʚ ʢʦʥʩʪʨʫʢʮʠʠ 

ŭ, 

ʤ 
ɔ, ʢʛ/ʤ

3
 

ɚ, 

ɺʪ/ʤ
2
ĿÁʉ 

S, 

ɺʪ/ʤ
2
ĿÁʉ 

R, 

ɺʪ/ʤ
2
ĿÁʉ 

Rʚ, 

ʤ
2
ĿʯĿʇʘ/ʢʛ 

1 2 3 4 5 6 7 8 

1 ʐʪʫʢʘʪʫʨʢʘ 0,03 1800 0,93 10,09 

1,35 

746 

2 ʂʠʨʧʠʯ ʧʫʩʪʦʪʥʳʡ ʢʝʨʘʤʠʯʝʩʢʠʡ 0,19 1200 0,52 6,62 2 

3 ʂʠʨʧʠʯ ʢʝʨʘʤʠʯʝʩʢʠʡ ʧʫʩʪʦʪʥr ʡ 0,51 1400 0,64 7,01 2 

ʇʝʨʝʢʨʳʪʠʝ ʥʘʜ ʧʦʜʚʘʣʦʤ  

4 ɾʝʣʝʟʦʙʝʪʦʥ 0,24 2500 2,04 17,98 

1,68 

47088 

5 ʄʠʥʝʨʘʣʦʚʘʪʥʳʝ ʧʣʠʪʳ 0,10 100 0,07 0,73 8 

6 ʇʣʠʪʳ ɼɺʇ 0,01 200 0,08 1,81 3,3 

1. ʆʧʨʝʜʝʣʷʝʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʪʝʧʣʦʧʝʨʝʜʘʯʝ ʦʛʨʘʞʜʘʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʧʦ ʬʦʨʤʫʣʝ 

(2.10) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʥʥʳʭ ʧʦ ʉʅʠʇ II -ɸ.7-71 çʉʪʨʦʠʪʝʣʴʥʘʷ ʪʝʧʣʦʪʝʭʥʠʢʘè: 

ʩʪʝʥ 

ʉ/ɺʪ;ʤ 35,1
23

1

93,0

03,0

64,0

51,0

52,0

19,0

7,8

1 2 A
oR

 

ʧʝʨʝʢʨʳʪʠ̫ 

ʉ/ɺʪ;ʤ 83,1
23

1

08,0

01,0

07,0

1,0

04,2

24,0

7,8

1 2 A
oR

 
ʦʢʦʥ - ʜʚʦʡʥʳʝ ʧʝʨʝʧʣʝʪʳ ʨʘʟʜʝʣʴʥʳʝ 

Rʦ = 0,44 ʤ
2
ĿʯĿÁʉ/ʢʢʘʣ = 0,38 ʤ

2
ĿÁʉ/ɺʪ; 

ʜʚʝʨʝʡ - ʧʦ ʉʅʠʇ II -ɸ.7-7 ʠ ʉʅʠʇ II-3-79**  

Rʦ = 0,6Rmp ʜʣʷ ʩʪʝʥ = 0,81 ʤ
2
ĿÁʉ/ɺʪ; 

ʚʠʪʨʠʥʳ - ʧʦ ʉʅʠʇ II-3-79**  

ʉ/ɺʪ.ʤ 66,004,018,015,018,011,0

23

1

7,8

1

2

000?

A

ʦʩʪʝʢʣʝʥʠʷ
ʦʜʠʥʘʨʥʦʛʦ

ʧʨʦʩʣʦʡʢʠ
ʚʦʟʜʫʰʥʦʡ

ʦʩʪʝʢʣʝʥʠʷ
ʦʜʠʥʘʨʥʦʛʦ

ʚ RRRR

 
2. ʆʧʨʝʜʝʣʷʝʤ ʧʨʠʚʝʜʝʥʥʳʡ ʪʨʘʥʩʤʠʩʩʠʦʥʥrʡ ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʝʨʝʜʘʯʠ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʦʛʨʘʞʜʘʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ Kʧʨ, ɺʪ/ʤ
2
ĿÁʉ: 

3,1035

83,1

573

66,0

107

7,0

8,18

38,0

49

35,1

7,286

ʧʨK
 = 0,81 ɺʪ/ʤ

2
ĿÁʉ. 

3. ʆʧʨʝʜʝʣʝ̫ʤ ʨʘʟʥʦʩʪʴ ʜʘʚʣʝʥʠʡ ʚʦʟʜʫʭʘ ʥʘ ʥʘʨʫʞʥʦʡ ʠ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʷʭ 
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ʦʛʨʘʞʜʘʶɦʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʧʦ ʬʦʨʤʫʣʝ (2.15) 

æP = 0,55 Ĭ 3,35 (14,25 - 12,0) + 0,03 Ĭ 14,25 Ĭ 4,9
2
 = 14,4 ʇʘ. 

æPʦ = 10 ʇʘ. 

ʅʘʭʦʜʠʤ ʟʥʘʯʝʥʠ̫ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʥʠ  ʁʦʛʨʘʞʜʘʁ ʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ 

ʧʦ ʉʅʠʇ II -39-79* 

ʩʪʝʥ 

Rʦ
w
 = 373 + 2 + 2 + 746 = 1123 ʤ

2
ĿʯĿʇʘ/ʢʛ; 

ʦʢʦʥ 

Rʦ
F
 = 0,38 ʤ

2
ĿʯĿʇʘ/ʢʛ; 

ʚʠʪʨʠʥr ʧʦ ʧʨʠʣʦʞʝʥʠʁ  10 ʉʅʠʇ II-3-79* 
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 = 1 ʤ

2
ĿʯĿʇʘ/ʢʛ; 
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ĿʯĿʇʘ/ʢʛ. 

4. ʆʧʨʝʜʝʣʷʝʤ ʧʨʠʚʝʜʝʥʥʫʶ ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʴ, gm
inf
, ʢʛ/ʤ

2
Ŀʯ, ʧʦ ʬʦʨʤʫʣʝ (2.14): 

3,1035

8,98

79,38,18

0,1

275,1107

38,0

275,149

1123

4,147,286

inf

mg
 

= (3,7 + 164,4 + 136,4 + 0,72)/1035,3 = 0,295 ʢʛ/ʤ
2
Ŀʯ. 

5. ʆʧʨʝʜʝʣʷʝʤ ʫʜʝʣʴʥʳʡ ʨʘʩʭʦʜ ʪʝʧʣʦʪʳ ʥʘ ʥʘʛʨʝʚʘʥʠʝ ʠʥʬʠʣɹʪʨʫʶʝɦʛʦʩʷ ʚʦʟʜʫʭʘ 

qinf ʧʦ ʬʦʨʤʫʣʝ (2.16): 

qinf = 0,28 Ĭ 0,295 Ĭ 1,0 Ĭ 1,0 = 0,083 ɺʪ/ʤ
2
ĿÁʉ. 

6. ʆʧʨʝʜʝʣʷʝʤ ʚʝʣʠʯʠʥʫ ʫʜʝʣʴʥʦʡ ʦʪʦʧʠʪʝʣʴʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʤʝʝɦʥʠʷ ʧʦ 

ʬʦʨʤʫʣʝ (2.9) ʩ ʫʯʝʪʦʤ ʬʦʨʤʫʣʳ (2.10): 

ʉɺʪ/ʤ 347,0
7,2660

3,1035)083,081,0( 3 A
oq

. 

7. ʆʧʨʝʜʝʣʷʝʤ ʤʘʢʩʠʤʘʣʴʥʳʡ ʪʝʧʣʦʚʦʡ ʧʦʪʦʢ ʧʦ ʬʦʨʤʫʣʝ (2.5): 

Qʦmax = 2660,7 Ĭ 0,347 (15 + 26)1,05 = 39746,5 ɺʪ (34175,8 ʢʢʘʣ/ʯ). 

ʇʨʠʤʝʨ 3. ʆʧʨʝʜʝʣʠʪʴ ʛʦʜʦʚʦʡ ʨʘʩʭʦʜ ʪʝʧʣʦʪʳ ʥʘ ʦʪʦʧʣʝʥʠʝ ʜʣʷ ʚʩʪʨʦʝʥʥʦʛʦ 

ʤʘʛʘʟʠʥʘ ʥʘ ʧʝʨʚʦʤ ʵʪʘʞʝ ʞʠʣʦʛʦ ʟʜʘʥʠʷ. 

ʂʣʠʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʜʣʷ ʨʘʩʯʝʪʘ: ʨʘʩʯʝʪʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ 

ʜʣʷ ʦʪʦʧʣʝʥʠʷ tʦ = -26 Áʉ, ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ ʟʘ ʦʪʦʧʠʪʝʣʴʥʳʡ 

ʩʝʟʦʥ tm = -3,4 Áʉ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʦʪʦʧʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ Zʦ = 199 ʩʫʪ. 

ɺʩʪʨʦʝʥʥʳʝ ʧʦʤʝʱʝʥʠʷ ʧʝʨʚʦʛʦ ʵʪʘʞʘ ʦʙʩʣʫʞʠʚʘʶʪʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʩʠʩʪʝʤʦʡ 

ʦʪʦʧʣʝʥʠ̫, ʢʦʪʦʨʘʷ ʧʦʜʢʣʶʯʝʥʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢ ʫʟʣʫ ʫʧʨʘʚʣʝʥʠ̫  ʧʘʨʘʣʣʝʣʴʥʦ 

ʩʠʩʪʝʤʝ ʦʪʦʧʣʝʥʠʷ ʞʠʣʦʡ ʯʘʩʪʠ ʟʜʘʥʠʷ. 

ʊʝʤʧʝʨʘʪʫʨʥʳʡ ʛʨʘʬʠʢ ʧʦʜʘʯʠ ʪʝʧʣʘ ʚ ʩʠʩʪʝʤʫ ʦʪʦʧʣʝʥʠʷ ʧʝʨʚʦʛʦ ʵʪʘʞʘ 105 - 70 Áʉ. 

ɺ ʤʘʛʘʟʠʥʝ ʫʩʪʘʥʦʚʣʝʥʳ ʢʦʥʚʝʢʪʦʨʳ çʂʦʤʬʦʨʪè (dʫ = 20 ʤʤ) ʜʣʠʥʦʡ 1300 ʤʤ - 4 ʰʪ., 

1200 ʤʤ - 1 ʰʪ., 1100 ʤʤ - 1 ʰʪ., 1000 ʤʤ -2 ʰʪ. ʩ ʦʙʱʝʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʥʘʛʨʝʚʘ Fp = 

35,855 ʤ
2
. ʆʙʱʘʷ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʪʨʫʙ ʜʠʘʤʝʪʨʦʤ 20 ʤʤ l i = 48 ʤ. 

ʆʧʨʝʜʝʣʷʝʤ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʥʘʧʦʨ ʦʪʦʧʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ: 
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1. ʅʘʭʦʜʠʤ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʝʨʝʜʘʯʠ ʦʪʦʧʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ ʧʦ ʪʘʙʣ. 

14 ʇʨʠʣ. 1. 

Kʨ = 6,5 ɺʪ/(ʤ
2
ĿÁʉ). 

2. ʆʧʨʝʜʝʣ̫ ʝʤ ʤʘʢʩʠʤʘʣʴʥʳʡ ʪʝʧʣʦʚʦʡ ʧʦʪʦʢ ʦʪ ʦʪʦʧʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ ʧʦ 

ʬʦʨʤʫʣʝ (2.23): 

Qʦʨ = 6,5 Ĭ 35,855 Ĭ 72,5 = 16896,7 ɺʪ (14528,5 ʢʢʘʣ/ʯ). 

3. ʆʧʨʝʜʝʣʷʝʤ ʤʘʢʩʠʤʘʣʴʥʳʡ ʪʝʧʣʦʚʦʡ ʧʦʪʦʢ ʦʪ ʥʝʠʟʦʣʠʨʦʚʘʥʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ 

ʧʦ ʪʘʙʣ. 11 ʇʨʠʣ. 1: 

Qʦʪʨ = 0,9 (128 Ĭ 24 + 68 Ĭ 24) = 4233,6 ɺʪ (3640,3 ʢʢʘʣ/ʯ). 

4. ʇʦʣʥʡr ʤʘʢʩʠʤʘʣɹʥʳʡ ʪʝʧʣʦʚʦʡ ʧʦʪʦʢ ʥʘ ʦʪʦʧʣʝʥʠʝ: 

Qʦmax = 16896,7 + 4233,6 = 21130,3 ɺʪ (18168,8 ʢʢʘʣ/ʯ). 

5. ʆʧʨʝʜʝʣʷʝʤ ʛʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ ʥʘ ʦʪʦʧʣʝʥʠʝ ʤʘʛʘʟʠʥʘ ʧʦ ʬʦʨʤʫʣʝ (2.3): 

Qʦ = 3,6 Ĭ 21130,3)26(15

)4,3(15

24 Ĭ 199 = 163044610,7 ʢɼʞ = 163,04 ɻɼʞ (38,94 ɻʢʘʣ). 

2.2. ʆʇʈɽɼɽʃɽʅʀɽ ʂʆʃʀʏɽʉʊɺɸ ʊɽʇʃʆʊʓ ʅɸ ɺɽʅʊʀʃʗʎʀʖ 

2.2.1. ʇʦʪʨʝʙʥʦʩʪʴ ʚ ʪʝʧʣʦʪʝ ʥʘ ʚʝʥʪʠʣʷʮʠʶ ʜʣʷ ʟʜʘʥʠʡ ʨʘʩʩʯʠʪʳʚʘʝʪʩ ̫ʧʨʠ ʥʘʣʠʯʠʠ 

ʚ ʥʠʭ ʩʠʩʪʝʤ ʚʝʥʪʠʣʷʮʠʠ ʩ ʤʝʭʘʥʠʯʝʩʢʠʤ ʧʦʙʫʞʜʝʥʠʝʤ. ʈʘʩʯʝʪʳ ʩʣʝʜʫʝʪ ʧʨʦʠʟʚʦʜʠʪʴ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʉʅʠʇ 2.04.05-91* [ 4]. 

2.2.2. ɼʣʷ ʞʠʣʳʭ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡ ʩ ʝʩʪʝʩʪʚʝʥʥʳʤ ʚʦʟʜʫʭʦʦʙʤʝʥʦʤ 

ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʘ ʥʘ ʥʘʛʨʝʚ ʚʦʟʜʫʭʘ ʫʯʠʪʳʚʘʝʪʩʷ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʠʩʪʝʤ 

ʦʪʦʧʣʝʥʠʷ. ʂʨʘʪʥʦʩʪʴ ʚʦʟʜʫʭʦʦʙʤʝʥʘ ʧʨʠ ʝʩʪʝʩʪʚʝʥʥʦʡ ʚʝʥʪʠʣʷʮʠʠ ʜʣʷ ʞʠʣʳʭ ʠ 

ʥʝʢʦʪʦʨʳʭ ʦʙʝɦʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡ ʧʨʠʚʝʜʝʥʘ ʚ ʪʘʙʣ. 16 õ 18 ʇʨʠʣ. 1. 

2.2.3. ʇʨʠ ʥʘʣʠʯʠʠ ʧʨʦʝʢʪʘ ʚʝʥʪʠʣʷʮʠʠ ʟʜʘʥʠʷ ʠ ʩʦʦʪʚʝʪʩʪʚʠʠ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʦʝʢʪʫ ʤʘʢʩʠʤʘʣʴʥʳʡ ʪʝʧʣʦʚʦʡ ʧʦʪʦʢ ʥʘ ʚʝʥʪʠʣʷʮʠʶ ʧʨʠʥʠʤʘʝʪʩʷ ʧʦ 

ʧʨʦʝʢʪʥʳʤ ʜʘʥʥʳʤ. 

ʇʨʠ ʥʘʣʠʯʠʠ ʪʠʧʦʚʦʛʦ ʧʨʦʝʢʪʘ ʚʝʥʪʠʣʷʮʠʠ ʜʣʷ ʟʜʘʥʠʷ, ʧʦʩʪʨʦʝʥʥʦʛʦ ʧʦ ʪʠʧʦʚʦʤʫ 

ʧʨʦʝʢʪʫ ʧʝʨʝʩʯʝʪ ʨʘʩʭʦʜʘ ʪʝʧʣʘ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʟʜʘʥʠʷ, ɺʪ [ʢʢʘʣĿʯ], ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ 

ʬʦʨʤʫʣʝ: 

Qʦv = Qm
ʦv (ti - tʦ)/(ti

m
 - tʦ

m
), (2.32) 

ʛʜʝ Q
m
ʦv - ʧʨʦʝʢʪʥʳʡ ʤʘʢʩʠʤʘʣʴʥʳʡ ʪʝʧʣʦʚʦʡ ʧʦʪʦʢ ʥʘ ʚʝʥʪʠʣʷʮʠʶ ʧʦ ʪʠʧʦʚʦʤʫ 

ʧʨʦʝʢʪʫ, ɺʪ [ʢʢʘʣ/ʯ]; 

ti, ti
m
 - ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʥʫʪʨʝʥʥʝʛʦ ʚʦʟʜʫʭʘ ʚʝʥʪʠʣʠʨʫʝʤʳʭ ʧʦʤʝʱʝʥʠʡ ʟʜʘʥʠ̫ , 

Áʉ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʟʜʘʥʠ̫  ʠ ʧʦ ʪʠʧʦʚʦʤʫ ʧʨʦʝʢʪʫ; 

tʦ, tʦ
m
 - ʨʘʩʯʝʪʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʪʦʧʣʝʥʠʷ, Áʉ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʟʜʘʥʠʷ ʠ ʧʦ ʪʠʧʦʚʦʤʫ ʧʨʦʝʢʪʫ. 

2.2.4. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʧʨʦʝʢʪʘ ʚʝʥʪʠʣʠʨʫʝʤʦʛʦ ʟʜʘʥʠʷ ʨʘʩʯʝʪʥʳʡ ʨʘʩʭʦʜ ʪʝʧʣʦʪʳ ʥʘ 

ʚʝʥʪʠʣʷʮʠʶ, ɺʪ [ʢʢʘʣ/ʯ], ʦʧʨʝʜʝʣʷʪʩʷ ʧʦ ʬʦʨʤʫʣʝ ʜʣʷ ʫʢʨʫʧʥʝʥʥʳʭ ʨʘʩʯʝʪʦʚ: 

Qʦv = Vʥqv (ti - tʦ), (2.33) 

ʛʜʝ Vʥ - ʦʙʲʝʤ ʟʜʘʥʠʷ ʧʦ ʥʘʨʫʞʥʦʤʫ ʦʙʤʝʨʫ, ʤ
3;
 

qv - ʫʜʝʣʴʥʘʷ ʚʝʥʪʠʣʷʮʠʦʥʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʟʜʘʥʠʷ, ɺʪ/(ʤ
3
ĿÁʉ) [ʢʢʘʣ/(ʯĿʤ

3
ĿÁʉ)], 

ʧʨʠʥʠʤʘʝʪʩʷ ʧʦ ʨʘʩʯʝʪʫ; ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʜʘʥʥʳʭ ʧʦ ʪʘʙʣ. 6 ʜʣʷ ʦʙʝɦʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡ ʠ 

ʧʦ ʪʘʙʣ. 7 - ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʡ (ʇʨʠʣ. 1). 

2.2.5. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʚʝʥʪʠʣʷʮʠʠ ʚ ʪʝʯʝʥʠʝ ʩʫʪʦʢ ʧʨʠʥʠʤʘʝʪʩʷ 
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ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʟʥʘʯʝʥʠʷ ʠ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʫʯʨʝʞʜʝʥʠʡ ʠ ʦʨʛʘʥʠʟʘʮʠʡ, ʥʦ ʥʝ ʙʦʣʝʝ 

ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʯʘʩʦʚ ʠʭ ʨʘʙʦʪʳ ʚ ʩʫʪʢʠ. 

ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʜʘʥʥʳʭ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʚʝʥʪʠʣ̫ʮʠʠ ʚ ʛʦʩʪʠʥʠʮʘʭ 

ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʦʡ 16 ʯ. 

2.2.6. ɽʩʣʠ ʚ ʦʜʥʦʤ ʟʜʘʥʠʠ ʥʘʭʦʜʷʪʩʷ ʧʦʤʝʝɦʥʠ̫  ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, 

ʦʪʣʠʯʘʶʱʠʝʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʫʜʝʣʴʥʦʡ ʚʝʥʪʠʣʷʮʠʦʥʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ, ʪʦ ʨʘʩʯʝʪʥʳʡ 

ʨʘʩʭʦʜ ʪʝʧʣʦʪʳ ʥʘ ʚʝʥʪʠʣʷʮʠʶ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʘʟʜʝʣʴʥʦ ʜʣʷ ʢʘʞʜʦʡ ʯʘʩʪʠ ʟʜʘʥʠʷ ʠ 

ʩʫʤʤʠʨʫʝʪʩʷ. 

2.2.7. ʂʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ, ʢɼʞ [ʢʢʘʣ], ʪʨʝʙʫʝʤʦʝ ʜʣʷ ʚʝʥʪʠʣʮ̫ʠʠ ʟʜʘʥʠʷ ʟʘ 

ʨʘʩʯʝʪʥʳʡ ʧʝʨʠʦʜ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

;6,3 vv
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 (2.34ʘ) 

ʛʜʝ tm - ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ ʟʘ ʨʘʩʯʝʪʥrʡ ʧʝʨʠʦʜ, Áʉ; 

nv - ʫʩʨʝʜʥʝʥʥʦʝ ʯʠʩʣʦ ʯʘʩʦʚ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʚʝʥʪʠʣʷʮʠʠ ʚ ʪʝʯʝʥʠʝ ʩʫʪ.; 

Zv - ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʚʝʥʪʠʣʷʮʠʠ ʟʘ ʨʘʩʯʝʪʥʳʡ ʧʝʨʠʦʜ. 

ʇʨʠ ʫʢʨʫʧʥʝʥʥʳʭ ʨʘʩʯʝʪʘʭ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʘ ʟʘ ʨʘʩʯʝʪʥʳʡ ʧʝʨʠʦʜ, ʢɼʞ [ʢʢʘʣ], 

ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʩʦʦʪʥʦʰʝʥʠʶ: 

Qv = 3,6Vʅqv (ti - tm)nvZv; (2.35) 

[Qv = Vʅqv (ti - tm)nvZv]. (2.35ʘ) 

2.2.8. ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʧʨʠ ʦʙʱʝʦʙʤʝʥʥʦʡ ʚʝʥʪʠʣʷʮʠʠ ʨʘʩʯʝʪ ʚʦʟʜʫʭʦʦʙʤʝʥʘ ʚ 

ʧʦʤʝʝɦʥʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ ʫʩʣʦʚʠʡ ʨʘʟʙʘʚʣʝʥʠʷ ʚʦʟʜʫʭʘ ʧʦʤʝʝɦʥʠʡ, ʩʦʜʝʨʞʘʱʠʭ 

ʧʦʚʳʰʝʥʥʫʶ ʢʦʥʮʝʥʪʨʘʮʠʶ ʚʨʝʜʥʦʩʪʝʡ, ʜʦ ʜʦʧʫʩʪʠʤʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ, 

ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʳʭ ʥʦʨʤʘʤʠ ʉʅʠʇ 2.04.05-91* ʠʣʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʩʘʥʠʪʘʨʥʦ-

ʛʠʛʠʝʥʠʯʝʩʢʠʤʠ ʥʦʨʤʘʤʠ. 

ʇʨʠ ʚʳʜʝʣʝʥʠʠ ʠʟʙʳʪʦʯʥʦʡ ʪʝʧʣʦʪʳ ʚ ʧʦʤʝʱʝʥʠʠ ʪʨʝʙʫʝʤʳʡ ʨʘʩʭʦʜ ʚʦʟʜʫʭʘ Gv, 

ʢʛ/ʯ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

;
)(
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ʛʜʝ Qʠʟʙ - ʠʟʙʳʪʦʯʥʳʡ ʪʝʧʣʦʚʦʡ ʧʦʪʦʢ ʚ ʧʦʤʝʱʝʥʠʠ, ɺʪ [ʢʢʘʣ/ʯ]; 

tʫʭ - ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ, ʫʭʦʜʷʱʝʛʦ ʠʟ ʧʦʤʝʝɦʥʠʷ, Áʉ; 

tʧʨ - ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʠʪʦʯʥʦʛʦ ʚʦʟʜʫʭʘ, Áʉ; 

c - ʫʜʝʣʴʥʘʷ ʪʝʧʣʦʝʤʢʦʩʪʴ ʚʦʟʜʫʭʘ, ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʦʡ 1 ʢɼʞ/(ʢʛĿÁʉ) [0,24 

ʢʢʘʣ/ʢʛĿÁʉ)]. 

ʊʝʤʧʝʨʘʪʫʨʘ ʫʭʦʜʷʱʝʛʦ ʠʟ ʧʦʤʝʱʝʥʠʷ ʚʦʟʜʫʭʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

tʫʭ = tʨʟ + Kt (H - 2), (2.37) 

ʛʜʝ tʨʟ - ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʚ ʨʘʙʦʯʝʡ ʟʦʥʝ, Áʉ, ʧʨʠʥʠʤʘʝʪʩʷ ʥʘ 3 - 5 Áʉ ʚʳʰʝ 

ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ; 

Kt - ʢʦʵʬʬʠʮʠʝʥʪ ʥʘʨʘʩʪʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʧʦ ʚʳʩʦʪʝ ʧʦʤʝʱʝʥʠʷ, 

ʧʨʠʥʠʤʘʝʪʩʷ 1 - 1,5 ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʩʦʪʳ ʧʦʤʝʱʝʥʠʷ ʠ ʫʨʦʚʥʷ ʪʝʧʣʦʚʳʜʝʣʝʥʠʡ; 

H - ʚʝʨʪʠʢʘʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʧʦʣʘ ʜʦ ʮʝʥʪʨʘ ʚʳʪʷʞʥʳʭ ʬʨʘʤʫʛ, ʤ; 
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2 - ʚʳʩʦʪʘ ʨʘʙʦʯʝʡ ʟʦʥʳ, ʤ. 

ʇʨʠ ʚʳʜʝʣʝʥʠʠ ʠʟʙʳʪʦʯʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʛʘʟʦʚ ʚ ʧʦʤʝʱʝʥʠʠ ʪʨʝʙʫʝʤʳʡ ʨʘʩʭʦʜ 

ʚʦʟʜʫʭʘ Lv, ʢʛ/ʯ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

Lv = Gʛ/(x1 - x2), (2.38) 

ʛʜʝ Gʛ - ʢʦʣʠʯʝʩʪʚʦ ʛʘʟʦʚ, ʚʳʜʝʣʷʶʱʠʭʩʷ ʚ ʧʦʤʝʝɦʥʠʠ, ʤʛ/ʯ; 

x1 - ʜʦʧʫʩʪʠʤʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʛʘʟʦʚ, ʤʛ/ʤ
3
; 

x2 - ʢʦʥʮʝʥʪʨʘʮʠʷ ʛʘʟʦʚ ʚ ʥʘʨʫʞʥʦʤ ʚʦʟʜʫʭʝ, ʤʛ/ʤ
3
. 

ʇʨʠ ʚʳʜʝʣʝʥʠʠ ʠʟʙʳʪʦʯʥʦʡ ʚʣʘʛʠ ʚ ʧʦʤʝʱʝʥʠʠ ʪʨʝʙʫʝʤʳʡ ʨʘʩʭʦʜ ʚʦʟʜʫʭʘ Lv, ʢʛ/ʯ, 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

Lv = Gʚ/(d2 - d1), (2.39) 

ʛʜʝ Gʚ - ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʷʥʳʭ ʧʘʨʦʚ, ʚʳʜʝʣʷʶʱʠʭʩʷ ʚ ʧʦʤʝɦ ʝʥʠʠ, ʛ/ʯ; 

d2 - ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʝ ʚʦʟʜʫʭʘ, ʫʭʦʜʷʱʝʛʦ ʠʟ ʧʦʤʝʱʝʥʠʷ, ʛ/ʢʛ, ʩʫʭʦʛʦ ʚʦʟʜʫʭʘ; 

d1 - ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʝ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ, ʛ/ʢʛ, ʩʫʭʦʛʦ ʚʦʟʜʫʭʘ. 

ʇʨʠ ʚʳʜʝʣʝʥʠʠ ʧr ʣʠ ʚ ʧʦʤʝʱʝʥʠʠ ʪʨʝʙʫʝʤʳʡ ʨʘʩʭʦʜ ʚʦʟʜʫʭʘ Lv, ʢʛ/ʯ, ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʧʦ ʬʦʨʤʫʣʝ: 

Lv = Gʧ/(s2 - s1), (2.40) 

ʛʜʝ Gʧ - ʢʦʣʠʯʝʩʪʚʦ ʧʳʣʠ, ʚr ʜʝʣʷʶɦʝʡʩʷ ʚ ʧʦʤʝʝɦʥʠʠ, ʤʛ/ʯ; 

s2 - ʜʦʧʫʩʪʠʤʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʧr ʣʠ, ʤʛ/ʤ
3
; 

s1 - ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʳʣʠ ʚ ʥʘʨʫʞʥʦʤ ʚʦʟʜʫʭʝ, ʤʛ/ʤ
3
. 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʪʝʧʣʦʚʦʡ ʧʦʪʦʢ Qʦv, ɺʪ [ʢʢʘʣ/ʯ], ʪʨʝʙʫʝʤʳʡ ʜʣʷ ʥʘʛʨʝʚʘʥʠʷ 

ʫʜʘʣʷʝʤʦʛʦ ʚʦʟʜʫʭʘ ʩ ʚʨʝʜʥʦʩʪʷʤʠ ʠʟ ʧʦʤʝʱʝʥʠʷ, ʦʧʨʝʜʝʣʷʝʪʩ̫  ʧʦ ʬʦʨʤʫʣʝ: 

Qʦv = 0,28Lvcv (ti - tʦ); (2.41) 

[Qʦv = Lvcv (ti - tʦ)], (2.41ʘ) 

ʛʜʝ Lv - ʤʘʩʩʘ ʥʘʛʨʝʚʘʝʤʦʛʦ ʚʦʟʜʫʭʘ, ʢʛ/ʯ, ʧʨʠʥʠʤʘʝʪʩʷ ʧʦ ʨʘʩʯʝʪʫ; 

cv - ʫʜʝʣʴʥʘʷ ʪʝʧʣʦʝʤʢʦʩʪʴ ʚʦʟʜʫʭʘ, ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʦʡ 1 ʢɼʞ/(ʢʛĿÁʉ) [0,24 

ʢʢʘʣ/(ʢʛĿÁʉ)]; 

ti, tʦ - ʪʝʤʧʝʨʘʪʫʨʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʥʫʪʨʝʥʥʝʛʦ ʠ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ ʜʣʷ ʨʘʩʯʝʪʘ 

ʦʪʦʧʣʝʥʠʷ,Áʉ; ʧʨʠ ʥʘʣʠʯʠʠ ʢʘʣʦʨʠʬʝʨʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʚʳʭʦʜʝ ʠ 

ʚʭʦʜʝ ʚ ʢʘʣʦʨʠʬʝʨ. 

2.2.9. ʄʘʢʩʠʤʘʣʴʥʳʡ ʪʝʧʣʦʚʦʡ ʧʦʪʦʢ (ʪʝʧʣʦʚʘʷ ʤʦʱʥʦʩʪʴ) ʪʝʧʣʦʚʦʡ ʟʘʚʝʩʳ, ɺʪ 

(ʢʢʘʣ/ʯ), ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

Qʦʟ = Lʟcʟ (tʟ - tʦ), (2.42) 

ʛʜʝ Lʟ - ʢʦʣʠʯʝʩʪʚʦ ʚʦʟʜʫʭʘ, ʧʦʜʘʚʘʝʤʦʛʦ ʟʘʚʝʩʦʡ (ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʚ ʧʦʤʝʱʝʥʠʠ 

ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʧʨʠʪʦʢʘ ʠ ʚʳʪʷʞʢʠ ʠʣʠ ʠʭ ʙʘʣʘʥʩʝ), ʢʛ/ʯ; 

cʟ - ʫʜʝʣʴʥʘʷ ʪʝʧʣʦʝʤʢʦʩʪʴ ʚʦʟʜʫʭʘ ʧʨʠ ʩʨʝʜʥʝʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʟʜʫʭʘ, ʚʳʭʦʜʷʝɦʛʦ ʠʟ 

ʪʝʧʣʦʚʦʡ ʟʘʚʝʩʳ, ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʦʡ 1,21 ʢɼʞ/(ʤ
3
ĿÁʉ) [0,29 ʢʢʘʣ/(ʤ

3
ĿÁʉ)]; 

tʟ - ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ, ʧʦʜʘʚʘʝʤʦʛʦ ʪʝʧʣʦʚʦʡ ʟʘʚʝʩʦʡ, Áʉ; 

tʦ - ʨʘʩʯʝʪʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʪʦʧʣʝʥʠ̫, Áʉ, 

ʧʨʠʥʠʤʘʝʪʩʷ ʧʦ [2]. 

ʂʦʣʠʯʝʩʪʚʦ ʚʦʟʜʫʭʘ, ʧʦʜʘʚʘʝʤʦʛʦ ʟʘʚʝʩʦʡ Lʟ, ʢʛ/ʩ, [8]: 

Lʟ = 1,42qɛʧʨFʧʨ
,ʩʤp
 (2.43) 

ʛʜʝ: q = Lʟ/Lʧʨ - ʦʪʥʦʰʝʥʠʝ ʨʘʩʭʦʜʘ ʚʦʟʜʫʭʘ, ʧʦʜʘʚʘʝʤʦʝ ʟʘʚʝʩʦʡ, ʢ ʨʘʩʭʦʜʫ ʚʦʟʜʫʭʘ, 

ʧʨʦʭʦʜʷʝɦʛʦ ʯʝʨʝʟ ʧʨʦʝʤ; ʜʣʷ ʟʘʚʝʩ ʩ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʦʜʘʯʝʡ ʚʦʟʜʫʭʘ ʧʨʠʥʠʤʘʝʪʩʷ 

ʨʘʚʥʳʤ 0,6 - 0,7; 

ɛʧʨ - ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʩʭʦʜʘ, ʜʣʷ ʟʘʚʝʩ ʩ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʦʜʘʯʝʡ ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʳʤ 

0,25 - 0,3; 



Fʧʨ - ʧʣʦʱʘʜʴ ʦʪʢʨʳʚʘʝʤʦʛʦ ʧʨʦʝʤʘ, ʤ
2
; 

æʨ - ʨʘʟʥʦʩʪʴ ʜʘʚʣʝʥʠʡ ʚʦʟʜʫʭʘ ʩʥʘʨʫʞʠ ʠ ʚʥʫʪʨʠ ʧʦʤʝʱʝʥʠ̫ ʥʘ ʫʨʦʚʥʝ ʧʨʦʝʤʘ, 

ʦʙʦʨʫʜʦʚʘʥʥʦʛʦ ʟʘʚʝʩʦʡ, ʇʘ; 

ɟʩʤ - ʧʣʦʪʥʦʩʪʴ ʩʤʝʩʠ ʚʦʟʜʫʭʘ ʟʘʚʝʩʳ ʠ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ, ʢʛ/ʤ
3
, ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 

ʩʤʝʩʠ, ʧʨʠʥʠʤʘʝʪʩʷ ʧʦ ʪʘʙʣ. 19 ʇʨʠʣ. 1. 

ʈʘʩʯʝʪʥʘʷ ʨʘʟʥʦʩʪʴ ʜʘʚʣʝʥʠʡ ʚʦʟʜʫʭʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʩʦʦʪʥʦʰʝʥʠʶ: 

æʨ = 0,5hʧʨ (ɟʥ - ɟʚ)g, (2.44) 

ʛʜʝ hʧʨ - ʚʳʩʦʪʘ ʧʨʦʝʤʘ, ʤ; 

ɟʥ, ɟʚ - ʧʣʦʪʥʦʩʪʴ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ ʠ ʚʦʟʜʫʭʘ ʧʦʤʝʱʝʥʠʷ, ʢʛ/ʤ
3
, 

ʧʨʠʥʠʤʘʝʪʩʷ ʧʦ ʪʘʙʣ. 19 ʇʨʠʣ. 1; 

g - ʫʩʢʦʨʝʥʠʝ ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ, ʨʘʚʥʦʝ 9,8 ʤ/ʩ
2
. 

ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ tʟ, ʧʦʜʘʚʘʝʤʦʛʦ ʟʘʚʝʩʦʡ ʚ ʜʚʝʨʥʦʡ ʧʨʦʝʤ, ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 

50 Áʉ ʫ ʥʘʨʫʞʥʳʭ ʜʚʝʨʝʡ ʠ 70Áʉ ʫ ʚʦʨʦʪ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʝʤʦʚ, ʠ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

,
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ʛʜʝ tʩʤ - ʪʝʤʧʝʨʘʪʫʨʘ ʩʤʝʩʠ ʚʦʟʜʫʭʘ, ʧʨʦʭʦʜʷʱʝʛʦ ʯʝʨʝʟ ʦʪʢʨʳʪʳʡ ʧʨʦʝʤ, ʧʨʠʥʠʤʘʝʪʩʷ 

ʨʘʚʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚʥʫʪʨʝʥʥʝʛʦ ʚʦʟʜʫʭʘ ʧʦʤʝʱʝʥʠʷ; ʜʣʷ ʚʝʩʪʠʙʶʣʷ, ʣʝʩʪʥʠʯʥʦʡ 

ʢʣʝʪʢʠ ʞʠʣʦʛʦ ʟʜʘʥʠʷ ʧʨʠʥʠʤʘʝʪʩʷ +16 Áʉ [1]; 

tʦ - ʨʘʩʯʝʪʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ, Áʉ; 

Q'/Qʦmaxi - ʦʪʥʦʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʪʝʧʣʦʪʳ, ʪʝʨʷʝʤʦʡ ʩ ʚʦʟʜʫʭʦʤ, ʫʭʦʜʷʱʠʤ ʯʝʨʝʟ 

ʦʪʢʨʳʪʳʡ ʧʨʦʝʤ ʥʘʨʫʞʫ, ʢ ʪʝʧʣʦʚʦʡ ʤʦʱʥʦʩʪʠ ʟʘʚʝʩʳ, ʧʨʠʥʠʤʘʝʪʩʷ ʧʦ ʪʘʙʣ. 20 ʇʨʠʣ. 

1. 

ʉʢʦʨʦʩʪʴ ʚʳʧʫʩʢʘ ʚʦʟʜʫʭʘ ʠʟ ʱʝʣʝʡ ʠʣʠ ʦʪʚʝʨʩʪʠʡ ʪʝʧʣʦʚʳʭ ʟʘʚʝʩ ʥʝ ʜʦʣʞʥʘ 

ʧʨʝʚʳʰʘʪʴ 8 ʤ/ʩ ʫ ʥʘʨʫʞʥʳʭ ʜʚʝʨʝʡ ʠ 25 ʤ/ʩ ʫ ʚʦʨʦʪ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʝʤʦʚ [4]. 

2.2.10. ʂʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ Qʟ, ʢɼʞ [ʢʢʘʣ], ʪʨʝʙʫʝʤʦʝ ʜʣʷ ʨʘʩʯʝʪʥʦʛʦ ʧʝʨʠʦʜʘ 

ʨʘʙʦʪʳ ʪʝʧʣʦʚʦʡ ʟʘʚʝʩʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

;6,3 ʟʟ
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ʛʜʝ tm - ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ ʟʘ ʨʘʩʯʝʪʥʳʡ ʧʝʨʠʦʜ, Áʉ; 

nʟ - ʯʠʩʣʦ ʯʘʩʦʚ ʨʘʙʦʪʳ ʪʝʧʣʦʚʦʡ ʟʘʚʝʩʳ ʚ ʩʫʪʢʠ; 

Zʟ - ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʪʝʧʣʦʚʦʡ ʟʘʚʝʩʳ ʚ ʨʘʩʯʝʪʥʦʤ ʧʝʨʠʦʜʝ, ʩʫʪʢʠ. 

2.2.11. ʈʘʩʭʦʜ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʠʟ ʪʝʧʣʦʚʦʡ ʩʝʪʠ ʥʘ ʚʝʥʪʠʣʷʮʠʶ Gv, ʢʛ/ʯ, ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʧʦ ʬʦʨʤʫʣʝ: 

;
6,3
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ʛʜʝ Qʦv - ʨʘʩʯʝʪʥʳʡ ʯʘʩʦʚʦʡ ʨʘʩʭʦʜ ʪʝʧʣʦʪʳ ʥʘ ʚʝʥʪʠʣʷʮʠʶ, ɺʪ (ʢʢʘʣ/ʯ); 

Ű1, Ű2 - ʨʘʩʯʝʪʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʧʦ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʛʨʘʬʠʢʫ ʦʪʧʫʩʢʘ 

ʪʝʧʣʦʪʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʧʦʜʘʶʱʝʤ ʠ ʦʙʨʘʪʥʦʤ ʪʨʫʙʦʧʨʦʚʦʜʘʭ ʪʝʧʣʦʚʦʡ ʩʝʪʠ, Áʉ; 



c - ʫʜʝʣʥɹʘʷ ʪʝʧʣʦʝʤʢʦʩʪʴ ʚʦʜʳ, ʧʨʠʥʠʤʘʝʪʩʷ 4,187 ʢɼʞ/(ʢʛĿÁʉ) [1 ʢʢʘʣ/(ʢʛĿÁʉ)]. 

2.2.12. ʇʨʠʤʝʨʳ ʨʘʩʯʝʪʦʚ. 

ʇʨʠʤʝʨ 1. ʆʧʨʝʜʝʣʠʪʴ ʛʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ, ʪʨʝʙʫʝʤʦʝ ʥʘ ʚʝʥʪʠʣʷʮʠʶ 

ʢʠʥʦʪʝʘʪʨʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ ʦʪʜʝʣʴʥʦ ʩʪʦʷʝɦʤ ʟʜʘʥʠʠ ʦʙʲʝʤʦʤ 8000 ʤ
3
. ʇʨʦʝʢʪʥʳʝ 

ʜʘʥʥʳʝ ʦʪʩʫʪʩʪʚʫʶʪ. 

ʈʘʩʯʝʪʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ ʨʘʚʥʘ -25 Áʉ, ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ ʟʘ ʦʪʦʧʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʨʘʚʥʘ -3,4 Áʉ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʦʪʦʧʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ 182 ʩʫʪʦʢ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʚʝʥʪʠʣʷʮʠʠ ʚ 

ʩʫʪʢʠ 16 ʯʘʩʦʚ. 

ʈʘʩʯʝʪ ʚʝʜʝʤ ʧʦ ʫʢʨʫʧʥʝʥʥʳʤ ʜʘʥʥʳʤ ʧʦ ʬʦʨʤʫʣʝ (2.33) 

1. ʆʧʨʝʜʝʣʷʝʤ ʚʝʣʠʯʠʥʫ ʫʜʝʣʴʥʦʡ ʚʝʥʪʠʣʷʮʠʦʥʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦ ʪʘʙʣ. 6 ʇʨʠʣ. 

1: qv = 0,454 ɺʪ/(ʤ
3
ĿÁʉ). 

ʅʘʭʦʜʠʤ ʩʨʝʜʥʶʶ ʪʝʤʧʝʨʘʪʫʨʫ ʚʥʫʪʨʝʥʥʝʛʦ ʚʦʟʜʫʭʘ ʜʣʷ ʢʠʥʦʪʝʘʪʨʘ ʧʦ ʪʘʙʣ. 1 

ʇʨʠʣ. 1 ʨʘʚʥʫʶ 14 Áʉ. 

2. ʆʧʨʝʜʝʣʷʝʤ ʤʘʢʩʠʤʘʣʴʥʳʡ ʪʝʧʣʦʚʦʡ ʧʦʪʦʢ ʥʘ ʚʝʥʪʠʣʷʮʠʶ ʧʦ ʬʦʨʤʫʣʝ (2.33): 

Qʦv = 3,6 Ĭ 8000 Ĭ 0,454[14 - (-25)] = 141648 ɺʪ (121795,4 ʢʢʘʣ/ʯ). 

3. ʆʧʨʝʜʝʣʷʝʤ ʛʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ, ʪʨʝʙʫʝʤʦʝ ʥʘ ʚʝʥʪʠʣʷʮʠʶ ʧʦ ʬʦʨʤʫʣʝ 

(2.34): 

Qv = 3,6 Ĭ 141648)25(14

)4,3(14

 Ĭ 16 Ĭ 182 Ĭ 10
-6
 = 700,6 ɻɼʞ (167,3 ɻʢʘʣ). 

ʇʨʠʤʝʨ 2. ʆʧʨʝʜʝʣʠʪʴ ʤʘʢʩʠʤʘʣʴʥʳʡ ʪʝʧʣʦʚʦʡ ʧʦʪʦʢ ʜʣʷ ʫʜʘʣʝʥʠ̫  ʫʛʣʝʢʠʩʣʦʪʳ ʠʟ 

ʟʘʣʘ ʥʘ 1000 ʯʝʣ. ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʚ ʟʘʣʝ 20 Áʉ. ʈʘʩʯʝʪʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʨʫʞʥʦʛʦ 

ʚʦʟʜʫʭʘ ʜʣʷ ʦʪʦʧʣʝʥʠʷ -25 Áʉ. 

ʅʘʯʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʫʛʣʝʢʠʩʣʦʪʳ ʚ ʚʦʟʜʫʭʝ ʩʦʩʪʘʚʣʷʝʪ x2 = 0,5 ʣ/ʤ
3
. 

ɺʳʜʝʣʝʥʠʝ ʫʛʣʝʢʠʩʣʦʪʳ ʦʜʥʠʤ ʯʝʣʦʚʝʢʦʤ ʚ ʩʦʩʪʦʷʥʠʠ ʧʦʢʦʷ ʩʦʩʪʘʚʣʷʝʪ vʭ = 23 ʣ/ʯ. 

ɼʦʧʫʩʪʠʤʦʝ ʧʨʝʜʝʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʫʛʣʝʢʠʩʣʦʪʳ ʚ ʧʦʤʝʱʝʥʠʠ x1 = 1,5 ʣ/ʤ
3
. 

1. ʆʧʨʝʜʝʣʷʝʤ ʢʦʣʠʯʝʩʪʚʦ ʚʳʜʝʣʷʝʤʦʛʦ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ Gʛ: 

Gʛ = 23 Ĭ 1000 = 23000 ʣ/ʯ. 

2. ʆʧʨʝʜʝʣ̫ ʝʤ ʪʨʝʙʫʝʤʳʡ ʦʙʝ̡ʤ ʫʜʘʣʷʝʤʦʛʦ ʚʦʟʜʫʭʘ: 

5,05,1

23000
vG

= 23000 ʤ
3
/ʯ. 

3. ʆʧʨʝʜʝʣʷʝʤ ʤʘʢʩʠʤʘʣʴʥʳʡ ʪʝʧʣʦʚʦʡ ʧʦʪʦʢ ʜʣʷ ʚʝʥʪʠʣʷʮʠʠ ʧʦ ʬʦʨʤʫʣʝ (2.41): 

Qʦv = 0,28 Ĭ 23000 Ĭ 1,0[20 - (-25)] = 289800 ɺʪ (249183,1 ʢʢʘʣ/ʯ). 

2.3. ʆʇʈɽɼɽʃɽʅʀɽ ʂʆʃʀʏɽʉʊɺɸ ʊɽʇʃʆʊʓ ʅɸ ʇʆɼʆɻʈɽɺ ɺʆɼʓ ɼʃʗ 

ɻʆʈʗʏɽɻʆ ɺʆɼʆʉʅɸɹɾɽʅʀʗ 

2.3.1. ʂʘʯʝʩʪʚʦ ʭʦʣʦʜʥʦʡ ʠ ʛʦʨʷʯʝʡ ʚʦʜʳ, ʧʦʜʘʚʘʝʤʦʡ ʥʘ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʠʪʴʝʚʳʝ 

ʥʫʞʜʳ ʜʦʣʞʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʪʨʝʙʦʚʘʥʠ̫ ʤ ɻʆʉʊ 2874-82* çɺʦʜʘ ʧʠʪʴʝʚʘʷè. 

2.3.2. ʊʝʤʧʝʨʘʪʫʨʫ ʛʦʨʷʯʝʡ ʚʦʜʳ ʚ ʤʝʩʪʘʭ ʚʦʜʦʨʘʟʙʦʨʘ ʩʣʝʜʫʝʪ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʉʅʠʇ 2.04.01-85* [ 9]: 

ʥʝ ʥʠʞʝ 60 Áʉ - ʜʣʷ ʩʠʩʪʝʤ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʛʦʨʷʯʝʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ, 

ʧʨʠʩʦʝʜʠʥʷʝʤʳʭ ʢ ʦʪʢʨʳʪʳʤ ʩʠʩʪʝʤʘʤ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ; 

ʥʝ ʥʠʞʝ 50 Áʉ - ʜʣʷ ʩʠʩʪʝʤ ʛʦʨʷʯʝʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ, ʧʨʠʩʦʝʜʠʥʷʝʤʳʭ ʢ ʟʘʢʨʳʪʳʤ 

ʩʠʩʪʝʤʘʤ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ; 

ʥʝ ʚʳʰʝ 75Áʉ - ʜʣʷ ʚʩʝʭ ʩʠʩʪʝʤ, ʫʢʘʟʘʥʥʳʭ ʚ ʧʝʨʚʳʭ ʜʚʫʭ ʧʦʜʧʫʥʢʪʘʭ; 

ʥʝ ʚʳʰʝ 37 Áʉ - ʜʣʷ ʫʤʳʚʘʣʴʥʠʢʦʚ ʠ ʜʫʰʝʡ ʚ ʧʦʤʝʝɦʥʠʷʭ ʜʝʪʩʢʠʭ ʜʦʰʢʦʣʴʥʳʭ 

ʫʯʨʝʞʜʝʥʠʡ. 
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2.3.3. ɼʣʷ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʢʦʪʦʨʳʤ ʥʝʦʙʭʦʜʠʤʘ ʛʦʨʷʯʘʷ ʚʦʜʘ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʳʰʝ 

ʫʢʘʟʘʥʥʦʡ ʚ ʧ. 3.2., ʩʣʝʜʫʝʪ ʜʣʷ ʜʦʛʨʝʚʘ ʚʦʜʳ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʤʝʩʪʥʳʝ 

ʚʦʜʦʥʘʛʨʝʚʘʪʝʣʠ. 

2.3.4. ʈʘʩʭʦʜ ʛʦʨʷʯʝʡ ʚʦʜʳ ʚ ʩʨʝʜʥʠʝ ʩʫʪʢʠ ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʚ ʟʜʘʥʠʠ Ghm, ʤ
3
/ʩʫʪ., ʚ 

ʦʪʦʧʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʧʨʠ ʨʘʩʯʝʪʝ ʧʦʪʨʝʙʣʝʥʠʷ ʪʝʧʣʘ ʩʠʩʪʝʤʦʡ ʛʦʨʷʯʝʛʦ 

ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

,10
1

3
n

i
i

h

ʠmihm mgG
 (2.48) 

ʛʜʝ gi - ʨʘʩʭʦʜ ʚʦʜʳ (ʥʦʨʤʘ) i-ʤ ʧʦʪʨʝʙʠʪʝʣʝʤ, ʣ/ʩʫʪ., ʧʨʠʥʠʤʘʝʪʩʷ ʧʦ ʪʘʙʣ. 21 ʇʨʠʣ. 1; 

mi - ʢʦʣʠʯʝʩʪʚʦ ʦʜʥʦʪʠʧʥʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ; 

n - ʢʦʣʠʯʝʩʪʚʦ ʛʨʫʧʧ ʦʜʥʦʪʠʧʥʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ. 

ʇʨʠ ʦʛʨʘʥʠʯʝʥʠʠ ʧʦʜʘʯʠ ʛʦʨʷʯʝʡ ʚʦʜʳ ʚ ʞʠʣʳʝ ʠ ʦʙʝɦʩʪʚʝʥʥʳʝ ʟʜʘʥʠʷ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʨʘʩʭʦʜʘ ʚʦʜʳ ʧʦ ʪʘʙʣ. 22 ʇʨʠʣ. 1. 

2.3.5. ɽʩʣʠ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʜʘʚʘʝʤʦʡ ʢ ʚʦʜʦʨʘʟʙʦʨʥʳʤ ʢʨʘʥʘʤ ʚʦʜʳ ʦʪʣʠʯʘʝʪʩʷ ʦʪ 

ʥʦʨʤʠʨʦʚʘʥʥʦʡ, ʪʦ ʜʝʡʩʪʚʠʪʝʣʴʥʳʡ ʨʘʩʭʦʜ ʛʦʨʷʯʝʡ ʚʦʜʳ Gʬhm ʙʫʜʝʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ 

ʩʦʦʪʥʦʰʝʥʠʶ: 
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ʛʜʝ 
ʬ

ht  - ʬʘʢʪʠʯʝʩʢʘʷ ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʛʦʨʷʯʝʡ ʚʦʜʳ, Áʉ. 

ʇʨʠ ʦʪʢʣʦʥʝʥʠʠ ʚʝʣʠʯʠʥʳ ʜʘʚʣʝʥʠʷ ʚ ʩʠʩʪʝʤʝ ʛʦʨʷʯʝʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ Pʬ 

ʪʨʝʙʫʝʤʦʛʦ P ʬʘʢʪʠʯʝʩʢʠʡ ʨʘʩʭʦʜ ʛʦʨʷʯʝʡ ʚʦʜʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

PPGG ʬ

hm

ʬ
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2.3.6. ʈʘʩʭʦʜ ʪʝʧʣʦʪʳ ʥʘ ʛʦʨʷʯʝʝ ʚʦʜʦʩʥʘʙʞʝʥʠʝ ʚ ʦʙʝɦʤ ʩʣʫʯʘʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ 

ʬʦʨʤʫʣʝ: 

Qh = Qh
ʟ
 + Qh

ʣ
 + Qʪʧ, (2.51) 

ʛʜʝ Qh
ʟ
 - ʨʘʩʭʦʜ ʪʝʧʣʦʪʳ ʥʘ ʧʦʜʦʛʨʝʚ ʚʦʜʳ ʚ ʦʪʦʧʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ, ɻɼʞ (ɻʢʘʣ); 

Qh
ʣ
 - ʨʘʩʭʦʜ ʪʝʧʣʦʪʳ ʥʘ ʧʦʜʦʛʨʝʚ ʚʦʜʳ ʚ ʥʝʦʪʦʧʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ, ɻɼʞ (ɻʢʘʣ); 

Qʪʧ - ʧʦʪʝʨʠ ʪʝʧʣʘ ʩʠʩʪʝʤʦʡ ʛʦʨʷʯʝʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ, ɻɼʞ (ɻʢʘʣ). 

Qh
ʟ
 = 3,6gh

ʠʪmcɟ (th - tc
ʟ
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-6
 + Q'ʪʧ; (2.52) 
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ʟ
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 + Q'ʪʧ]; (2.52ʘ) 
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ʣ
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ʣ
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 + Q'ʪʧ; (2.53) 

[Qh
ʣ
 = gh

ʠʪmcɟɓ(th - tc
ʣ
)ZʣĿ10

-6
 + Q'ʪʧ]; (2.53ʘ) 

Qh
ʣ
 = 3,6gh

ʠʪmcɟ[(th - tc
ʟ
)Zʟ + ɓ(th - tc

ʣ
)Zʣ]Ŀ10

-6
 + Qʪʧ; (2.54) 

[Qh
ʣ
 = gh

ʠʪmcɟ[(th - tc
ʟ
)Zʟ + ɓ(th - tc

ʣ
)Zʣ]Ŀ10

-6
 + Qʪʧ]; (2.54ʘ) 

ʚ ʬʦʨʤʫʣʘʭ (2.52) - (2.54): 

gh
ʠʪ - ʥʦʨʤʘ ʨʘʩʭʦʜʘ ʛʦʨʷʯʝʡ ʚʦʜʳ ʥʘ ʛʦʨʷʯʝʝ ʚʦʜʦʩʥʘʙʞʝʥʠʝ ʥʘ ʝʜʠʥʠʮʫ ʠʟʤʝʨʝʥʠ̫  

ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʷ, ʧʨʠʥʠʤʘʝʪʩʷ ʜʣʷ ʞʠʣʳʭ ʟʜʘʥʠʡ ʧʦ ʪʘʙʣ. 21 ʇʨʠʣ. 1 (ʉʅʠʇ 2.04.01-

85*)  ʠʣʠ ʧʦ ʫʪʚʝʨʞʜʝʥʥʳʤ ʤʝʩʪʥr ʤʠ ʦʨʛʘʥʘʤʠ ʚʣʘʩʪʠ, ʣ/(ʩʫʪ.Ŀʯʝʣ); 

m - ʢʦʣʠʯʝʩʪʚʦ ʝʜʠʥʠʮ ʠʟʤʝʨʝʥʠʷ, ʦʪʥʝʩʝʥʥʦʝ ʢ ʩʫʪʢʘʤ ʠʣʠ ʩʤʝʥʘʤ (ʯʠʩʣʦ ʞʠʪʝʣʝʡ, 

ʫʯʘɦʠʭʩʷ ʚ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ, ʤʝʩʪ ʚ ʙʦʣʴʥʠʮʝ ʠ ʪ.ʧ.); 

th - ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʛʦʨʷʯʝʡ ʚʦʜʳ ʧʨʠʥʠʤʘʝʪʩʷ ʜʣʷ ʟʘʢʨʳʪʦʡ ʩʠʩʪʝʤʳ 

ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʨʘʚʥʦʡ 55, ʜʣʷ ʦʪʢʨʳʪʦʡ - 65 Áʉ, ʧʨʠ ʪɻʦʤ ʥʦʨʤʘ ʨʘʩʭʦʜʘ ʛʦʨʷʯʝʡ ʚʦʜʳ 

ʧʨʠʥʠʤʘʝʪʩʷ ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ 0,85 [9]; 
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c - ʫʜʝʣʴʥʘʷ ʪʝʧʣʦʝʤʢʦʩʪʴ ʛʦʨʷʯʝʡ ʚʦʜʳ, ʧʨʠʥʠʤʘʝʪʩʷ 4,187 ʢɼʞ/(ʢʛĿÁʉ) [1 

ʢʢʘʣ/(ʢʛĿÁʉ)]; 

ɟ - ʧʣʦʪʥʦʩʪʴ ʛʦʨʷʯʝʡ ʚʦʜʳ, ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʦʡ 1 ʢʛ/ʣ; 

tc
ʟ
 - ʪʝʤʧʝʨʘʪʫʨʘ ʭʦʣʦʜʥʦʡ (ʚʦʜʦʧʨʦʚʦʜʥʦʡ) ʚʦʜʳ ʚ ʦʪʦʧʠʪʝʣɹ ʥʦʤ ʧʝʨʠʦʜʝ, 

ʧʨʠʥʠʤʘʝʪʩʷ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʜʘʥʥʳʭ 5 Áʉ; 

tc
ʣ
 - ʪʝʤʧʝʨʘʪʫʨʘ ʭʦʣʦʜʥʦʡ (ʚʦʜʦʧʨʦʚʦʜʥʦʡ) ʚʦʜʳ ʚ ʥʝʦʪʦʧʠʪʝʣɹʥʦʤ ʧʝʨʠʦʜʝ, 

ʧʨʠʥʠʤʘʝʪʩʷ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʜʘʥʥʳʭ 15 Áʉ; 

Zʟ, Zʣ - ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʛʦʨʷʯʝʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʚ ʦʪʦʧʠʪʝʣʴʥʦʤ ʠ ʥʝʦʪʦʧʠʪʝʣʴʥʦʤ ʧʝʨʠʦʜʘʭ, ʩʫʪ.; 

ɓ - ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʠʟʤʝʥʝʥʠʝ ʩʨʝʜʥʝʛʦ ʨʘʩʭʦʜʘ ʚʦʜʳ ʥʘ ʛʦʨʷʯʝʝ 

ʚʦʜʦʩʥʘʙʞʝʥʠʝ ʚ ʥʝʦʪʦʧʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʦʪʦʧʠʪʝʣʴʥʦʤʫ ʧʝʨʠʦʜʫ, 

ʧʨʠʥʠʤʘʝʤʳʡ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʜʘʥʥʳʭ ʜʣʷ ʞʠʣʠʥɦʦ-ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʩʝʢʪʦʨʘ ʨʘʚʥʳʤ 0,8 

(ʜʣʷ ʢʫʨʦʨʪʦʚ ɓ = 1,2 - 1,5), ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʡ - 1 [10]. 

ʌʘʢʪʠʯʝʩʢʦʝ ʯʠʩʣʦ ʦʙʩʣʫʞʝʥʥʳʭ ʧʦʩʝʪʠʪʝʣʝʡ ʚ ʙʘʥʷʭ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʜʘʥʥʳʭ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ ʧʦ ʯʠʩʣʫ ʨʝʘʣʠʟʦʚʘʥʥʳʭ ʟʘ ʦʪʯʝʪʥʳʡ ʧʝʨʠʦʜ ʨʘʟʦʚʳʭ 

ʙʠʣʝʪʦʚ ʥʘ ʧʦʣʴʟʦʚʘʥʠʝ ʚʩʝʤʠ ʦʪʜʝʣʝʥʠʷʤʠ ʠ ʥʦʤʝʨʘʤʠ ʙʘʥʴ. ʂʦʣʠʯʝʩʪʚʦ ʧʣʘʪʥʳʭ 

ʧʦʩʝʪʠʪʝʣʝʡ, ʧʨʦʧʫʱʝʥʥʳʭ ʥʦʤʝʨʘʤʠ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʚʤʝʩʪʠʤʦʩʪʠ ʥʦʤʝʨʦʚ, 

ʦʧʣʘʯʝʥʥʳʭ ʧʦʩʝʪʠʪʝʣʷʤʠ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʬʘʢʪʠʯʝʩʢʦʛʦ ʯʠʩʣʘ ʤʳʚʰʠʭʩʷ. ɺ ʪɻʦʪ 

ʧʦʢʘʟʘʪʝʣʴ ʚʢʣʶʯʘʝʪʩʷ ʪʘʢʞʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʝʪʠʪʝʣʝʡ ʧʦ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʣʴʛʦʪʥʳʤ 

ʪʘʨʠʬʘʤ ʜʣʷ ʚʦʠʥʩʢʠʭ ʯʘʩʪʝʡ ʧʨʠ ʢʦʤʘʥʜʥʦʤ ʧʦʩʝʝɦʥʠʠ. ɼʝʪʠ ʜʦ 7 ʣʝʪ ʚ ʯʠʩʣʦ 

ʧʦʩʝʪʠʪʝʣʝʡ ʥʝ ʚʢʣʶʯʘʶʪʩʷ [11]. 

ʈʘʩʯʝʪ ʯʠʩʣʘ ʫʩʣʦʚʥʳʭ ʙʣʶʜ, ʧʨʠʛʦʪʦʚʣʷʝʤʳʭ ʠ ʨʝʘʣʠʟʫʝʤʳʭ ʚ ʧʨʝʜʧʨʠʪ̫ʠ̫ʭ 

ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ [12]: 
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ʛʜʝ mi - ʢʦʣʠʯʝʩʪʚʦ i-ʭ ʙʣʶʜ; 

űi - ʧʝʨʝʚʦʜʥʦʡ ʢʦʵʬʬʠʮʠʝʥʪ ʢ ʥʦʨʤʝ ʨʘʩʭʦʜʘ ʛʦʨʷʯʝʡ ʚʦʜʳ ʥʘ ʫʩʣʦʚʥʦʝ ʙʣʶʜʦ, 

ʧʨʠʥʠʤʘʝʪʩʷ ʜʣ:̫ ʭʦʣʦʜʥʦʡ ʟʘʢʫʩʢʠ - 0,4; ʧʝʨʚʦʛʦ ʙʣʶʜʘ - 1; ʚʪʦʨʦʛʦ ʙʣʶʜʘ - 0,66; 

ʪʨʝʪʴʝʛʦ ʙʣʶʜʘ - 0,14; 

n - ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʙʣʶʜ. 

2.3.7. ɼʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʩʣʫʯʘʷ ʧʦʪʝʨʠ ʪʝʧʣʘ ʩʠʩʪʝʤʦʡ ʛʦʨʷʯʝʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ, ʢɼʞ 

(ʢʢʘʣ), ʤʦʛʫʪ ʙʳʪ ɹʦʧʨʝʜʝʣʝʥʳ ʨʘʩʯʝʪʦʤ ʧʦ ʬʦʨʤʫʣʘʤ: 

;6,3
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ʛʜʝ qli - ʫʜʝʣʴʥʳʡ ʪʝʧʣʦʚʦʡ ʧʦʪʦʢ ʦʪ i-ʛʦ ʪʨʫʙʦʧʨʦʚʦʜʘ (ʩʪʦʷʢʘ, ʮʠʨʢʫʣʷʮʠʦʥʥʦʛʦ 

ʪʨʫʙʦʧʨʦʚʦʜʘ), ɺʪ/ʤ (ʢʢʘʣ/ʯĿʤ), ʧʨʠʥʠʤʘʝʪʩʷ ʧʦ ʪʘʙʣ. 23 ʇʨʠʣ. 1; 

l i - ʧʨʦʪʷʞʝʥʥʦʩʪ ɹi-ʛʦ ʪʨʫʙʦʧʨʦʚʦʜʘ, ʤ; 

Zh - ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʛʦʨʷʯʝʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʚ ʨʘʩʯʝʪʥʦʤ 

ʧʝʨʠʦʜʝ, ʩʫʪ.; 

n - ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʦʣʴʟʦʚʘʥʠʷ ʛʦʨʷʯʝʡ ʚʦʜʦʡ ʚ ʩʫʪʢʠ, ʯ; 

k - ʢʦʣʠʯʝʩʪʚʦ ʫʯʘʩʪʢʦʚ ʪʨʫʙʦʧʨʦʚʦʜʦʚ. 
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ʛʜʝ ti - ʪʝʤʧʝʨʘʪʫʨʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, Áʉ, ʧʨʠʥʠʤʘʝʪʩʷ ʧʨʠ ʧʨʦʢʣʘʜʢʝ 



ʪʨʫʙʦʧʨʦʚʦʜʦʚ: ʚ ʙʦʨʦʟʜʘʭ, ʚʝʨʪʠʢʘʣʴʥʳʭ ʢʘʥʘʣʘʭ, ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʰʘʭʪʘʭ 

ʩʘʥʪʝʭʥʠʯʝʩʢʠʭ ʢʘʙʠʥ 23; ʚ ʚʘʥʥʳʭ ʢʦʤʥʘʪʘʭ 25; ʚ ʢʫʭʥʷʭ ʠ ʪʫʘʣʝʪʥʳʭ ʢʦʤʥʘʪʘʭ ʞʠʣʳʭ 

ʜʦʤʦʚ, ʦʙʱʝʞʠʪʠʡ ʠ ʛʦʩʪʠʥʠʮ 21; ʥʘ ʣʝʩʪʥʠʯʥʳʭ ʧʣʦʱʘʜʢʘʭ 16; ʚ ʢʘʥʘʣʘʭ ʧʦʜʟʝʤʥʦʡ 

ʧʨʦʢʣʘʜʢʠ 5; ʚ ʪʦʥʥʝʣʷʭ 40; ʚ ʧʦʜʚʘʣʘʭ 5; ʥʘ ʯʝʨʜʘʢʘʭ 9; 

Ŭʥ - ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʦʪʜʘʯʠ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʠʟʦʣʷʮʠʠ ʢ ʦʢʨʫʞʘʶʱʝʤʫ ʚʦʟʜʫʭʫ, 

ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʳʤ 6 ɺʪ/(ʤ
2
ĿÁʉ) [7 ʢʢʘʣ/(ʯĿʤ

2
ĿÁʉ)]; 

d - ʥʘʨʫʞʥʳʡ ʜʠʘʤʝʪʨ ʪʨʫʙʦʧʨʦʚʦʜʘ, ʤ; 

dʠʟ - ʜʠʘʤʝʪʨ ʪʨʫʙʳ ʩ ʠʟʦʣʷʮʠʝʡ, ʤ, dʠʟ = d + 2ŭʠʟ; 

ŭʠʟ - ʪʦʣʱʠʥʘ ʠʟʦʣʷʮʠʠ, ʤ; 

ɚʠʟ - ʢʦɻʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʦʛʦ ʩʣʦʷ, ʧʨʠʥʠʤʘʝʪʩʷ ʜʣʷ 

ʤʠʥʝʨʘʣʦʚʘʪʥʦʡ ʠʟʦʣʷʮʠʠ 0,06 ɺʪ/(ʤĿÁʉ) [0,05 ʢʢʘʣ/(ʯĿʤĿÁʉ)], ʜʣʷ ʜʨʫʛʠʭ ʚʠʜʦʚ 

ʠʟʦʣʮ̫ʠʠ ʧʦ ʧʘʩʧʦʨʪʥʳʤ ʠʣʠ ʩʧʨʘʚʦʯʥʳʤ ʜʘʥʥʳʤ. 

ʋʜʝʣʴʥʳʝ ʧʦʪʝʨʠ ʠʟʦʣʠʨʦʚʘʥʥʳʤʠ ʪʨʫʙʦʧʨʦʚʦʜʘʤʠ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʥʷʪʳ ʧʦ ʪʘʙʣ. 23, 

ʥʝʠʟʦʣʠʨʦʚʘʥʥʳʤʠ - ʧʦ ʪʘʙʣ. 13 ʇʨʠʣ. 1. 

ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʢʦʥʢʨʝʪʥʳʭ ʜʘʥʥʳʭ ʧʦʪʝʨʠ ʪʝʧʣʘ ʩʠʩʪʝʤʦʡ ʛʦʨʷʯʝʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ 

ʤʦʛʫʪ ʙʳʪʴ ʦʮʝʥʝʥʳ ʢʦʵʬʬʠʮʠʝʥʪʦʤ Kʪʧ. ʊʦʛʜʘ ʬʦʨʤʫʣʳ (2.55) - (2.57) ʧʨʠʥʠʤʘʶʪ 

ʚʠʜ: 

Qh
ʟ
 = 3,6g

h
ʠʪmcɟ (th - tc

ʟ
)Zʟ (1 + Kʪʧ)Ŀ10

-6
; (2.58) 

Qh
ʣ
 = gh

ʠʪmcɟɓ (th - tc
ʣ
)Zʣ (1 + Kʪʧ)Ŀ10

-6
; (2.59) 

Qh = gh
ʠʪmcɟ[( th - tc

ʟ
)Zʟ + ɓ (th - tc

ʣ
)Zʣ] (1 + Kʪʧ)Ŀ10

-6
, (2.60) 

ʛʜʝ: Kʪʧ - ʢʦɻʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʪʝʧʣʦʚʳʝ ʧʦʪʝʨʠ ʩʠʩʪʝʤʦʡ ʛʦʨʷʯʝʛʦ 

ʚʦʜʦʩʥʘʙʞʝʥʠʷ (ʩʪʦʷʢʘʤʠ, ʧʦʜʘʶɦʠʤʠ ʠ ʮʠʨʢʫʣʷʮʠʦʥʥʳʤʠ ʪʨʫʙʦʧʨʦʚʦʜʘʤʠ, 

ʧʦʣʦʪʝʥʮʝʩʫʰʠʪʝʣʷʤʠ ʠ ʧʨ.), ʧʨʠʥʠʤʘʝʤʦʤʫ ʧʦ ʪʘʙʣ. 24 ʇʨʠʣ. 1 ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʩʪʝʧʝʥʠ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ. 

2.3.8. ʉʨʝʜʥʠʡ ʯʘʩʦʚʦʡ ʨʘʩʭʦʜ ʪʝʧʣʦʪʳ, ɺʪ (ʢʢʘʣ/ʯ), ʥʘ ʧʦʜʦʛʨʝʚ ʚʦʜʳ ʜʣʷ ʥʫʞʜ 

ʛʦʨʷʯʝʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ: 

ʚ ʦʪʦʧʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ 

Qʟhm = gh
ʠʪmcɟ (th - tc

ʟ
) (1 + Kʪʧ)Ŀ10

-6
/24, (2.61) 

ʚ ʥʝʦʪʦʧʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ 

Qʣhm = gh
ʠʪmcɟɓ(th - tc

ʣ
) (1 + Kʪʧ)Ŀ10

-6
/24, (2.62) 

ʩʨʝʜʥʝʛʦʜʦʚʦʡ 

Qhm = gh
ʠʪmcɟ[( th - tc

ʟ
)Zʟ + ɓ(th - tc

ʣ
)Zʣ] (1 + Kʪʧ)Ŀ10

-6
/((Zʟ + Zʣ)24). (2.63) 

2.3.9. ʇʨʠ ʠʟʚʝʩʪʥʦʡ ʚʝʣʠʯʠʥʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʘʩʭʦʜʘ ʚʦʜʳ ʥʘ ʛʦʨʷʯʝʝ 

ʚʦʜʦʩʥʘʙʞʝʥʠʝ Ghmax ʩʨʝʜʥʠʡ ʨʘʩʭʦʜ ʛʦʨʷʯʝʡ ʚʦʜʳ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥ ʧʦ 

ʩʦʦʪʥʦʰʝʥʠʶ: 

Ghm = Ghmax/kr, (2.64) 

ʛʜʝ: kr - ʢʦʵʬʬʠʮʠʝʥʪ ʯʘʩʦʚʦʡ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ, ʧʨʠʥʠʤʘʝʪʩʷ ʧʦ 

ʪʘʙʣ. 25 ʇʨʠʣ. 1 [8]. 

ɼʣʷ ʩʠʩʪʝʤ ʛʦʨʷʯʝʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ, ʦʙʩʣʫʞʠʚʘʶʠɦʭ ʦʜʥʦʚʨʝʤʝʥʥʦ ʞʠʣʳʝ ʠ 

ʦʙɦʝʩʪʚʝʥʥʳʝ ʟʜʘʥʠʷ, ʢʦʵʬʬʠʮʠʝʥʪ ʯʘʩʦʚʦʡ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʩʣʝʜʫʝʪ ʧʨʠʥʠʤʘʪʴ ʧʦ 

ʩʫʤʤʝ ʯʠʩʣʝʥʥʦʩʪʠ ʞʠʪʝʣʝʡ ʠ ʫʩʣʦʚʥʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʞʠʪʝʣʝʡ Uʫʩʣ. ʚ ʦʙʱʝʩʪʚʝʥʥʳʭ 

ʟʜʘʥʠʷʭ, ʦʧʨʝʜʝʣʷʝʤʦʡ ʧʦ ʬʦʨʤʫʣʝ: 

Uʫʩʣ = 0,25Ghm
ʦʙʱ

, (2.65) 

ʛʜʝ: Ghm
ʦʙʱ

 - ʩʨʝʜʥʠʡ ʨʘʩʭʦʜ ʚʦʜʳ ʥʘ ʛʦʨʷʯʝʝ ʚʦʜʦʩʥʘʙʞʝʥʠʝ ʟʘ ʦʪʦʧʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ, 

ʢʛ/ʯ, ʜʣʷ ʦʙʱʝʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡ, ʦʧʨʝʜʝʣʷʝʤʳʡ ʧʦ ʉʅʠʇ 2.04.01-85*. 

ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʜʘʥʥʳʭ ʦ ʥʘʟʥʘʯʝʥʠʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ 
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ʢʦʵʬʬʠʮʠʝʥʪʘ ʯʘʩʦʚʦʡ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʫʩʣʦʚʥʦ ʯʠʩʣʝʥʥʦʩʪʴ ʞʠʪʝʣʝʡ ʜʦʧʫʩʢʘʝʪʩʷ 

ʧʨʠʥʠʤʘʪʴ ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ 1,2. 

2.3.10. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʚʦʜʦʨʘʟʙʦʨʘ ʪʨʝʙʫʝʤʳʡ ʨʘʩʭʦʜ ʮʠʨʢʫʣʷʮʠʦʥʥʦʡ ʛʦʨʷʯʝʡ 

ʚʦʜʳ Gʮ, ʤ
3
/ʯ, ʜʣʷ ʥʘʠʙʦʣʝʝ ʫʜʘʣʝʥʥʦʛʦ ʦʪ ʧʦʜʦʛʨʝʚʘʪʝʣʷ ʫʟʣʘ ʩʠʩʪʝʤʳ ʛʦʨʷʯʝʛʦ 

ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

,
10 3

tc

Q
G mn
ʮ

 (2.66) 

ʛʜʝ Qʪʧ - ʧʦʪʝʨʠ ʪʝʧʣʦʪʳ ʚʩʝʤʠ ʧʦʜʘʶʱʠʤʠ ʪʨʫʙʦʧʨʦʚʦʜʘʤʠ ʨʘʩʯʝʪʥʦʛʦ ʫʟʣʘ ʩʠʩʪʝʤʳ 

ʛʦʨʷʯʝʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ, ɺʪ (ʢʢʘʣ/ʯ); 

æt - ʨʘʟʥʦʩʪʴ ʪʝʤʧʝʨʘʪʫʨ ʛʦʨʷʯʝʡ ʚʦʜʳ ʦʪ ʨʘʟʚʦʜ̫ʱʝʛʦ ʪʨʫʙʦʧʨʦʚʦʜʘ ʜʦ ʜʘʣʴʥʝʡ 

ʚʦʜʦʨʘʟʙʦʨʥʦʡ ʪʦʯʢʠ ʩʪʦʷʢʘ, ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʳʤ ʜʣʷ ʟʜʘʥʠʡ ʚʳʩʦʪʦʡ ʜʦ 4-ʭ ʪɻʘʞʝʡ 5, 

ʩʚr ʝh 4-ʭ ʵʪʘʞʝʡ - 8,5 Áʉ; 

c - ʪʝʧʣʦʝʤʢʦʩʪʴ ʚʦʜr, ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʦʡ 4,187 ʢɼʞ/(ʢʛĿÁʉ) [1 ʢʢʘʣ/(ʢʛĿÁʉ)]. 

ʆʙʝɦʝ ʦʩʪʳʚʘʥʠʝ ʮʠʨʢʫʣʷʮʠʦʥʥʦʡ ʚʦʜʳ ʦʪ ʧʦʜʦʛʨʝʚʘʪʝʣʷ ʜʦ ʜʘʣʥɹʝʡ 

ʚʦʜʦʨʘʟʙʦʨʥʦʡ ʪʦʯʢʠ ʥʝ ʜʦʣʞʥʦ ʧʨʝʚr ʘhʪʴ 10 Áʉ. 

2.3.11. ʈʘʩʭʦʜr  ʭʦʣʦʜʥʦʡ ʠ ʛʦʨʷʯʝʡ ʚʦʜʳ ʚʦʜʦʨʘʟʙʦʨʥʦʡ ʘʨʤʘʪʫʨʦʡ ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʤʝʪʦʜʠʢʝ, ʠʟʣʦʞʝʥʥʦʡ ʚ ʉʅʠʇ 2.04.01-85* [ 9]. 

2.3.12. ʂʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ. ɻɼʞ (ɻʢʘʣ), ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥrʝ ʥʫʞʜr  ʙʘʥʴ ʠ 

ʧʨʘʯʝʯʥʳʭ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ [14]: 

,
1

n

i
ʧʨiʧʨ QQ

 (2.67) 

ʛʜʝ n - ʢʦʣʠʯʝʩʪʚʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʠʩʧʦʣʴʟʫʶʱʝʛʦ ʪʝʧʣʦʪʫ; 

Qʧʨi - ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ, ʠʩʧʦʣʴʟʫʝʤʦʝ i-ʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ɻɼʞ (ɻʢʘʣ), 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

Qʧʨi = qm, (2.68) 

ʛʜʝ: q - ʫʜʝʣʴʥʳʡ ʨʘʩʭʦʜ ʪʝʧʣʦʪʳ ʥʘ ʝʜʠʥʠʮʫ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʧʨʠʥʠʤʘʝʪʩʷ: 

ʥʘ 1 ʧʦʤʳʚʢʫ ʜʣʷ ʧʝʯʠ-ʢʘʤʝʥʢʠ 2302,9 ʢɼʞ/ʯʝʣ. (550 ʢʢʘʣ/ʯʝʣ.) 

ʥʘ ʜʝʟʠʥʬʝʢʮʠʶ ʙʝʣʴʷ ʚ ʢʘʤʝʨʘʭ: ʦʛʥʝʚr ʭ 837,4 ʢɼʞ/ʢʛ (200 ʢʢʘʣ/ʢʛ), ʧʘʨʦʚʳʭ 

1507,3 ʢɼʞ/ʢʛ (360 ʢʢʘʣ/ʢʛ), ʧʘʨʦʬʦʨʤʘʣʠʥʦʚrʭ 1172,4 ʢɼʞ/ʢʛ (280 ʢʢʘʣ/ʢʛ); 

m - ʢʦʣʠʯʝʩʪʚʦ ʝʜʠʥʠʮ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʂʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ, ɻɼʞ (ɻʢʘʣ), ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʝ ʧʘʨʦʩʥʘʙʞʝʥʠʝ ʧʨʘʯʝʯʥʳʭ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

Qʧʨ = 3,6QʩʨʦʧʨŰZʧʨĿ10
-6
; (2.69) 

[Qʧʨ = Q
ʩʨ
ʦʧʨŰZʧʨĿ10

-6
], (2.69ʘ) 

ʛʜʝ Qʩʨʦʧʨ - ʩʨʝʜʥʝʯʘʩʦʚʦʡ ʨʘʩʭʦʜ ʪʝʧʣʦʪʳ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʝ ʧʘʨʦʩʥʘʙʞʝʥʠʝ, ɺʪ 

(ʢʢʘʣ/ʯ); 

Ű - ʩʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʯʘʩʦʚ ʨʘʙʦʪʳ ʧʨʘʯʝʯʥʦʡ ʚ ʩʫʪʢʠ; 

Zʧʨ - ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʧʨʘʯʝʯʥʦʡ ʚ ʧʣʘʥʠʨʫʝʤʦʤ ʧʝʨʠʦʜʝ, ʩʫʪ. 

ʉʨʝʜʥʝʯʘʩʦʚʦʡ ʨʘʩʭʦʜ ʪʝʧʣʦʪʳ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʝ ʧʘʨʦʩʥʘʙʞʝʥʠʝ ʧʨʘʯʝʯʥ ʭr, ɺʪ 

(ʢʢʘʣ/ʯ), ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

Qʩʨʦʧʨ = 0,28GʧIʧ; (2.70) 

Qʩʨʦʧʨ = GʧIʧ, (2.70ʘ) 

ʛʜʝ: Gʧ - ʩʫʤʤʘʨʥʳʡ ʩʨʝʜʥʝʯʘʩʦʚʦʡ ʨʘʩʭʦʜ ʥʦʨʤʘʣʥɹʦʛʦ ʧʘʨʘ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʝ 

ʧʘʨʦʩʥʘʙʞʝʥʠʝ, ʢʛ/ʯ; 

Iʧ - ʪʝʧʣʦʩʦʜʝʨʞʘʥʠʝ ʥʦʨʤʘʣʴʥʦʛʦ ʧʘʨʘ, ʨʘʚʥʦʝ 2675,5 ʢɼʞ/ʢʛ (639 ʢʢʘʣ/ʢʛ). 

ʉʫʤʤʘʨʥʳʡ ʩʨʝʜʥʝʯʘʩʦʚʦʡ ʨʘʩʭʦʜ ʥʦʨʤʘʣʴʥʦʛʦ ʧʘʨʘ, ʢʛ/ʯ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 
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 (2.71) 

ʛʜʝ gij - ʫʜʝʣʴʥʳʡ ʨʘʩʭʦʜ ʧʘʨʘ i-ʡ ʤʘʠhʥr j-ʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʢʛ ʥ.ʧ./ʯ; 

Dij - ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ i-ʡ ʤʘʰʠʥʳ j-ʛʦ ʪʠʧʘ, ʢʛ/ʯ; 

n - ʢʦʣʠʯʝʩʪʚʦ ʦʜʥʦʪʠʧʥʳʭ ʤʘʰʠʥ; 

m - ʢʦʣʠʯʝʩʪʚʦ ʪʠʧʦʚ ʤʘʰʠʥ. 

ʋʜʝʣʴʥʳʝ ʨʘʩʭʦʜʳ ʧʘʨʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʧʨʠʥʠʤʘʶʪʩʷ ʧʦ 

ʧʘʩʧʦʨʪʥʳʤ ʜʘʥʥʳʤ, ʘ ʧʨʠ ʠʭ ʦʪʩʫʪʩʪʚʠʠ ʧʦ ʪʘʙʣ. 26 ʇʨʠʣ. 1. 

2.3.13. ʇʨʠʤʝʨʳ ʨʘʩʯʝʪʘ. 

ʇʨʠʤʝʨ 1. ʆʧʨʝʜʝʣʠʪʴ ʛʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʘ, ʪʨʝʙʫʝʤʦʝ ʜʣʷ ʧʦʜʦʛʨʝʚʘ ʚʦʜʳ ʥʘ 

ʛʦʨʷʯʝʝ ʚʦʜʦʩʥʘʙʞʝʥʠʝ ʙʦʣʴʥʠʮʳ ʥʘ 450 ʤʝʩʪ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʪʦʧʠʪʝʣʴʥʦʛʦ 

ʧʝʨʠʦʜʘ ʩʦʩʪʘʚʣʷʝʪ 206 ʩʫʪ., ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʛʦʨʷʯʝʛʦ 

ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʚ ʛʦʜʫ - 350 ʩʫʪ. 

ɹʦʣʴʥʠʮʘ ʦʙʦʨʫʜʦʚʘʥʘ ʚʘʥʥʘʤʠ ʠ ʜʫʰʘʤʠ, ʦʙʱʠʤʠ ʜʣʷ ʢʘʞʜʦʛʦ ʦʪʜʝʣʝʥʠʷ. ʇʦʜʘʯʘ 

ʛʦʨʷʯʝʡ ʚʦʜʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʝʧʨʝʨʳʚʥʦ ʚ ʪʝʯʝʥʠʝ ʥʝʜʝʣʠ ʠ ʢʨʫʛʣʦʩʫʪʦʯʥʦ. ɺ ʟʜʘʥʠʠ 

ʩʤʦʥʪʠʨʦʚʘʥʳ 12 ʥʝʠʟʦʣʠʨʦʚʘʥʥʳʭ ʩʪʦʷʢʘ ʩ ʥʘʨʫʞʥʳʤ ʜʠʘʤʝʪʨʦʤ ʪʨʫʙ 20 ʤʤ ʠ ʜʣʠʥʦʡ 

23,5 ʤ ʢʘʞʜʳʡ. ʇʦʜʘʶʱʠʡ ʠ ʮʠʨʢʫʣʷʮʠʦʥʥʳʡ ʪʨʫʙʦʧʨʦʚʦʜʳ ʩ ʥʘʨʫʞʥʳʤ ʜʠʘʤʝʪʨʦʤ 

ʪʨʫʙ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 76 ʠ 57 ʤʤ ʠ ʜʣʠʥʦʡ 26 ʤ ʢʘʞʜʳʡ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʧʦʜʚʘʣʝ ʠ 

ʠʟʦʣʠʨʦʚʘʥʳ ʤʠʥʝʨʘʣʦʚʘʪʥʦʡ ʠʟʦʣʷʮʠʝʡ ʪʦʣɦʠʥʦʡ 10 ʤʤ. ʉʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʚ 

ʧʦʜʘʶʠɦʭ ʩʪʦʷʢʘʭ ʠ ʮʠʨʢʫʣʷʮʠʦʥʥʦʤ ʪʨʫʙʦʧʨʦʚʦʜʝ 55 Áʉ. 

ʊʝʤʧʝʨʘʪʫʨʫ ʭʦʣʦʜʥʦʡ ʚʦʜʦʧʨʦʚʦʜʥʦʡ ʚʦʜʳ ʚ ʨʘʩʯʝʪʝ ʧʨʠʥʠʤʘʝʤ ʨʘʚʥʦʡ 5 Áʉ ʚ 

ʦʪʦʧʠʪʝʣʴʥʳʡ ʠ 15 Áʉ ʚ ʥʝʦʪʦʧʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜʳ. 

1. ʇʦ ʪʘʙʣ. 20 ʇʨʠʣ. 1 ʦʧʨʝʜʝʣʷʝʤ ʥʦʨʤʫ ʛʦʨʷʯʝʡ ʚʦʜʳ, ʨʘʚʥʫʶ 75 ʣ ʥʘ 1 

ʙʦʣʴʥʠʯʥʫʶ ʢʦʡʢʫ. 

2. ʇʦ ʬʦʨʤʫʣʝ (2.54) ʥʘʭʦʜʠʤ ʛʦʜʦʚʦʡ ʨʘʩʭʦʜ ʪʝʧʣʘ ʥʘ ʛʦʨʷʯʝʝ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʙʝʟ 

ʫʯʝʪʘ ʪʝʧʣʦʚʳʭ ʧʦʪʝʨʴ ʪʨʫʙʦʧʨʦʚʦʜʘʤʠ ʩʠʩʪʝʤʳ: 

Qh = 75 Ĭ 450 Ĭ 4,187 Ĭ [(55 - 5) Ĭ 206 + 1,0 Ĭ (55 - 15) Ĭ (350 - 206)] = 226945867 ʢɼʞ = 

2269,5 ɻɼʞ (542 ɻʢʘʣ). 

3. ʅʘʭʦʜʠʤ ʫʜʝʣʴʥʳʡ ʪʝʧʣʦʚʦʡ ʧʦʪʦʢ ql ʦʪ ʥʝʠʟʦʣʠʨʦʚʘʥʥʳʭ ʩʪʦʷʢʦʚ ʧʦ ʪʘʙʣ. 13 

ʇʨʠʣʦʞʝʥʠ̫  1 ʧʨʠ ʧʝʨʝʧʘʜʝ ʪʝʤʧʝʨʘʪʫʨ æt = 55 - 20 = 35 Áʉ: 

ql = 29 ɺʪ/ʤ (24,9 ʢʢʘʣ/ʯĿʤ). 

4. ʅʘʭʦʜʠʤ ʪʝʧʣʦʚʦʡ ʧʦʪʦʢ (ʧʦʪʝʨʠ ʪʝʧʣʘ) ʦʪ ʩʪʦʷʢʦʚ ʛʦʨʷʯʝʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʚ 

ʧʦʤʝʱʝʥʠ̫ ʭ ʙʦʣʴʥʠʮʳ: 

qʩʪ = qlĿɆl = 29 Ĭ 23,5 Ĭ 12 = 8195,4 ɺʪ (9020,1 ʢʢʘʣ/ʯ). 

5. ʅʘʭʦʜʠʤ ʫʜʝʣʴʥʳʡ ʪʝʧʣʦʚʦʡ ʧʦʪʦʢ ʦʪ ʧʦʜʘʶɦʠʭ ʠ ʮʠʨʢʫʣʷʮʠʦʥʥʳʭ 

ʪʨʫʙʦʧʨʦʚʦʜʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʧʦʜʚʘʣʝ ʧʦ ʬʦʨʤʫʣʝ (2.57): 

ʜʣʷ ʧʦʜʘʶʱʝʛʦ ʪʨʫʙʦʧʨʦʚʦʜʘ: 

ʢʢʘʣ/ʯ) (53,8 ɺʪ 6,62
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6. ʅʘʭʦʜʠʤ ʩʫʤʤʘʨʥʳʡ ʪʝʧʣʦʚʦʡ ʧʦʪʦʢ ʦʪ ʪʨʫʙʦʧʨʦʚʦʜʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ 
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ʧʦʜʚʘʣʝ: 

ql = 62,6 Ĭ 26 + 30,4 Ĭ 26 = 2418 ɺʪ (2079,1 ʢʢʘʣ/ʯ). 

7. ʅʘʭʦʜʠʤ ʛʦʜʦʚʳʝ ʪʝʧʣʦʚʳʝ ʧʦʪʝʨʠ ʩʪʦʷʢʘʤʠ, ʧʦʜʘʶʱʠʤʠ ʠ ʮʠʨʢʫʣʷʮʠʦʥʥʳʤʠ 

ʪʨʫʙʦʧʨʦʚʦʜʘʤʠ: 

Qʪʧ = 3,6 Ĭ (8195,4 + 2418) Ĭ 350 Ĭ 24 Ĭ 10
-6
 = 320,9 ɻɼʞ (76,6 ɻʢʘʣ). 

8. ʆʧʨʝʜʝʣʷʝʤ ʛʦʜʦʚʫ ʁʧʦʪʨʝʙʥʦʩʪʴ ʚ ʪʝʧʣʦʪʝ ʩʠʩʪʝʤʳ ʛʦʨʷʯʝʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ: 

Qh = 2269 +320,9 = 2589,9 ɻɼʞ (618,6 ɻʢʘʣ). 

2.4. ʆʇʈɽɼɽʃɽʅʀɽ ʈɸʉʍʆɼʆɺ ʊɽʇʃʆʅʆʉʀʊɽʃʗ 

2.4.1. ʈʘʩʯʝʪʥʳʡ ʨʘʩʭʦʜ ʩʝʪʝʚʦʡ ʚʦʜʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʪʜʝʣʴʥʦ ʜʣʷ ʥʫʞʜ ʦʪʦʧʣʝʥʠʷ, 

ʚʝʥʪʠʣʷʮʠʠ ʠ ʛʦʨʷʯʝʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʠʭ ʩʫʤʤʠʨʦʚʘʥʠʝʤ. 

ʈʘʩʯʝʪʥʳʝ ʨʘʩʭʦʜʳ ʩʝʪʝʚʦʡ ʚʦʜʳ, ʪ/ʯ, ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʬʦʨʤʫʣʘʤ [10]: 

ʥʘ ʦʪʦʧʣʝʥʠʝ 

Gʦmax = 3,6QʦmaxĿ10
3
/Cʚ(Ű1 - Ű2); (2.72) 

[Gʦmax = QʦmaxĿ10
3
/Cʚ(Ű1 - Ű2)], (2.72ʘ) 

ʛʜʝ Ű1, Ű2 - ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʚ ʧʦʜʘʶʝɦʤ ʠ ʦʙʨʘʪʥʦʤ 

ʪʨʫʙʦʧʨʦʚʦʜʘʭ, Áʉ. 

ʈʘʩʯʝʪʥʳʡ ʨʘʩʭʦʜ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʠʟ ʪʝʧʣʦʚʦʡ ʩʝʪʠ ʚ ʩʠʩʪʝʤʫ ʦʪʦʧʣʝʥʠʷ ʧʨʠ 

ʟʘʚʠʩʠʤʦʡ ʩʭʝʤʝ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥ ʧʦ ʩʦʦʪʥʦʰʝʥʠʶ: 

Gʦ = Gʦmax/(1 + u), (2.73) 

ʛʜʝ u - ʨʘʩʯʝʪʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʩʤʝʰʝʥʠʷ, ʨʘʚʥʳʡ ʦʪʥʦʰʝʥʠʶ ʨʘʩʯʝʪʥʦʛʦ ʨʘʩʭʦʜʘ 

ʧʦʜʤʝʰʠʚʘʝʤʦʡ ʚʦʜʳ ʢ ʨʘʩʯʝʪʥʦʤʫ ʨʘʩʭʦʜʫ ʩʝʪʝʚʦʡ ʚʦʜʳ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

u = (Ű1 - t1)/(t1 - Ű'2), (2.74) 

ʛʜʝ Ű1, t1, Ű'2 - ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʧʦʜʘʶʱʝʤ ʩʝʪʝʚʦʤ ʪʨʫʙʦʧʨʦʚʦʜʝ, 

ʪʝʤʧʝʨʘʪʫʨʘ ʛʦʨʷʯʝʡ ʚʦʜʳ, ʧʦʜʘʚʘʝʤʦʡ ʚ ʩʠʩʪʝʤʫ ʦʪʦʧʣʝʥʠʷ ʧʦʩʣʝ ʩʤʝʩʠʪʝʣʴʥʦʛʦ ʫʟʣʘ, 

ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʚ ʦʙʨʘʪʥʦʤ ʪʨʫʙʦʧʨʦʚʦʜʝ ʧʦʩʣʝ ʩʠʩʪʝʤʳ ʦʪʦʧʣʝʥʠʷ, Áʉ. 

ʇʨʠ ʧʨʠʩʦʝʜʠʥʝʥʠʠ ʤʝʩʪʥʳʭ ʩʠʩʪʝʤ ʦʪʦʧʣʝʥʠʷ ʠ ʚʝʥʪʠʣʷʮʠʠ ʧʦ ʥʝʟʘʚʠʩʠʤʦʡ ʩʭʝʤʝ 

ʯʝʨʝʟ ʪʝʧʣʦʦʙʤʝʥʥʠʢ ʨʘʩʯʝʪʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʚ ʦʙʨʘʪʥʦʤ ʪʨʫʙʦʧʨʦʚʦʜʝ ʪʝʧʣʦʚʦʡ 

ʩʝʪʠ ʧʦʩʣʝ ʪʝʧʣʦʦʙʤʝʥʥʠʢʘ ʧʨʠʥʠʤʘʝʪʩʷ ʥʘ 10 Áʉ ʚʳʰʝ ʨʘʩʯʝʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ʚ 

ʦʙʨʘʪʥʦʤ ʪʨʫʙʦʧʨʦʚʦʜʝ ʦʪ ʩʠʩʪʝʤ ʦʪʦʧʣʝʥʠʷ ʠ ʚʝʥʪʠʣʷʮʠʠ. 

ʥʘ ʚʝʥʪʠʣʷʮʠʶ 

Gvmax = 3,6QvmaxĿ10
3
/Cʚ(Ű1 - Ű2); (2.75) 

[Gvmax = QvmaxĿ10
3
/Cʚ(Ű1 - Ű2)], (2.75ʘ) 

ʥʘ ʛʦʨʷʯʝʝ ʚʦʜʦʩʥʘʙʞʝʥʠʝ (ʩʨʝʜʥʠʡ) 

ʘ) ʚ ʦʪʢʨʳʪʳʭ ʩʠʩʪʝʤʘʭ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ: 

Ghm = 3,6QhmĿ10
3
/Cʚ(th - tc); (2.76) 

[Ghm = QhmĿ10
3
/Cʚ(th - tc)], (2.76ʘ) 

ʛʜʝ th - ʪʝʤʧʝʨʘʪʫʨʘ ʛʦʨʷʯʝʡ ʚʦʜʳ ʚ ʩʠʩʪʝʤʝ ʛʦʨʷʯʝʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʧʨʠ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʚʦʜʦʨʘʟʙʦʨʝ, ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʦʡ 65 Áʉ [ʉʅʠʇ 2.04.01-85*];  

tc - ʪʝʤʧʝʨʘʪʫʨʘ ʭʦʣʦʜʥʦʡ (ʚʦʜʦʧʨʦʚʦʜʥʦʡ) ʚʦʜ,r Áʉ; 

ʙ) ʚ ʟʘʢʨʳʪʳʭ ʩʠʩʪʝʤʘʭ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ: 

ʧʨʠ ʦʜʥʦʩʪʫʧʝʥʯʘʪʦʡ ʩʭʝʤʝ 
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ʛʜʝ Ű'1, Ű'ʟ - ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʪʝʤʧʝʨʘʪʫʨʘ ʩʝʪʝʚʦʡ ʚʦʜʳ ʚ ʧʦʜʘʶʱʝʤ ʪʨʫʙʦʧʨʦʚʦʜʝ ʚ 

ʪʦʯʢʝ ʠʟʣʦʤʘ ʛʨʘʬʠʢʘ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ʠ ʧʦʩʣʝ ʧʦʜʦʛʨʝʚʘʪʝʣʷ ʛʦʨʷʯʝʛʦ 

ʚʦʜʦʩʥʘʙʞʝʥʠʷ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠʥʠʤʘʪʴ Ű'ʟ = 30 Áʉ [13]; 

ʧʨʠ ʧʘʨʘʣʣʝʣʴʥʦʡ ʩʭʝʤʝ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʚʦʜʦʧʦʜʦʛʨʝʚʘʪʝʣʝʡ 
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ʧʨʠ ʜʚʫʭʩʪʫʧʝʥʯʘʪʳʭ ʩʭʝʤʘʭ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʚʦʜʦʧʦʜʦʛʨʝʚʘʪʝʣʝʡ 
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ʛʜʝ: t' - ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʧʦʩʣʝ ʧʝʨʚʦʡ ʩʪʫʧʝʥʠ ʧʦʜʦʛʨʝʚʘ ʧʨʠ ʜʚʫʭʩʪʫʧʝʥʯʘʪʳʭ ʩʭʝʤʘʭ 

ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʚʦʜʦʧʦʜʦʛʨʝʚʘʪʝʣʝʡ, Áʉ. 

2.4.2. ʉʫʤʤʘʨʥʳʝ ʨʘʩʯʝʪʥʳʝ ʨʘʩʭʦʜʳ ʩʝʪʝʚʦʡ ʚʦʜʳ, ʪ/ʯ, ʚ ʜʚʫʭʪʨʫʙʥʳʭ ʪʝʧʣʦʚʳʭ 

ʩʝʪʷʭ ʚ ʦʪʢʨʳʪʳʭ ʠ ʟʘʢʨʳʪʳʭ ʩʠʩʪʝʤʘʭ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʧʨʠ ʢʘʯʝʩʪʚʝʥʥʦʤ 

ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʦʪʧʫʩʢʘ ʪʝʧʣʦʪʳ ʩʣʝʜʫʝʪ ʦʧʨʝʜʝʣʷʪʴ ʧʦ ʬʦʨʤʫʣʝ [10]: 

G = Gʦmax + Gvmax + fGhm, (2.80) 

ʂʦʵʬʬʠʮʠʝʥʪ f, ʫʯʠʪʳʚʘʶʠɦʡ ʜʦʣʶ ʩʨʝʜʥʝʛʦ ʨʘʩʭʦʜʘ ʚʦʜʳ ʥʘ ʛʦʨʷʯʝʝ 

ʚʦʜʦʩʥʘʙʞʝʥʠʝ ʧʨʠ ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʧʦ ʥʘʛʨʫʟʢʝ ʦʪʦʧʣʝʥʠʷ, ʩʣʝʜʫʝʪ ʧʨʠʥʠʤʘʪʴ: 

ʜʣʷ ʦʪʢʨʳʪʦʡ ʩʠʩʪʝʤʳ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ 

ʧʨʠ ʤʦʥɦʦʩʪʠ 100 ʄɺʪ ʠ ʙʦʣʝʝ 0,6 

ʧʨʠ ʤʦʥɦʦʩʪʠ ʤʝʥʝʝ 100 ʄɺʪ 0,8 

ʜʣʷ ʟʘʢʨʳʪʦʡ ʩʠʩʪʝʤʳ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʧʨʠ ʤʦʱʥʦʩʪʠ 

100 ʄɺʪ ʠ ʙʦʣʝʝ 1,0 

ʤʝʥʝʝ 100 ʄɺʪ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʙʘʢʦʚ-ʘʢʢʫʤʫʣʷʪʦʨʦʚ 1,2 

ʤʝʥʝʝ 100 ʄɺʪ ʧʨʠ ʥʘʣʠʯʠʠ ʙʘʢʦʚ-ʘʢʢʫʤʫʣʷʪʦʨʦʚ 1,0 

ʇʨʠ ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʧʦ ʩʦʚʤʝʝɦʥʥʦʡ ʥʘʛʨʫʟʢʝ ʦʪʦʧʣʝʥʠʷ ʠ ʛʦʨʷʯʝʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ 

ʢʦʵʬʬʠʮʠʝʥʪ f ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʳʤ 0. 

ɼʣʷ ʧʦʪʨʝʙʠʪʝʣʝʡ ʧʨʠ ʩʦʦʪʥʦʰʝʥʠʠ Qhmax/Qʦmax > 1 ʠ ʦʪʩʫʪʩʪʚʠʠ ʙʘʢʦʚ-

ʘʢʢʫʤʫʣ̫ʪʦʨʦʚ, ʘ ʪʘʢʞʝ ʩ ʪʝʧʣʦʚʳʤ ʧʦʪʦʢʦʤ 10 ʄɺʪ (8,6 ɻʢʘʣ/ʯ) ʠ ʤʝʥʝʝ ʩʫʤʤʘʨʥʳʡ 

ʨʘʩʯʝʪʥʳʡ ʨʘʩʭʦʜ ʚʦʜʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

G = Gʦmax + Gvmax + Ghmax. (2.81) 

2.4.3. ʈʘʩʯʝʪʥʳʡ ʨʘʩʭʦʜ ʩʝʪʝʚʦʡ ʚʦʜʳ ʥʘ ʦʪʦʧʣʝʥʠʝ ʠ ʚʝʥʪʠʣʷʮʠʶ, 

ʟʘʧʨʦʝʢʪʠʨʦʚʘʥʥʳʡ ʥʘ ʨʘʩʯʝʪʥʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ ʜʣʷ ʦʪʦʧʣʝʥʠʷ, ʪ/ʯ, 

ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥ ʩ ʧʦʤʦʱʴʶ ʫʜʝʣʴʥʳʭ ʨʘʩʭʦʜʦʚ ʚʦʜʳ ʧʦ ʬʦʨʤʫʣʝ: 



G = gQʦ(v)max, (2.82) 

ʛʜʝ g - ʫʜʝʣʴʥr ʡ ʨʘʩʯʝʪʥʳʡ ʨʘʩʭʦʜ ʚʦʜʳ, ʪ/ʄɺʪ ʪ/(ɻʢʘʣ/ʯ), ʧʨʠʥʠʤʘʝʪʩʷ ʧʦ ʪʘʙʣ. 15 

ʇʨʠʣ. 1. 

2.4.4. ʄʘʢʩʠʤʘʣʴʥʳʡ ʨʘʩʭʦʜ ʛʦʨʷʯʝʡ ʚʦʜʳ Ghmax, ʪ/ʯ, ʜʣʷ ʞʠʣr ʭ ʨʘʡʦʥʦʚ ʤʦʞʝʪ ʙʳʪɹ 

ʦʧʨʝʜʝʣʝʥ ʧʦ ʬʦʨʤʫʣʝ: 

Ghmax = krĿGhm, (2.83) 

ʛʜʝ: kr - ʢʦʵʬʬʠʮʠʝʥʪ ʯʘʩʦʚʦʡ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ, ʧʨʠʥʠʤʘʝʪʩʷ ʧʦ ʪʘʙʣ. 25 ʇʨʠʣ. 1 ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʧʦʪʨʝʙʠʪʝʣʝʡ. 

ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʜʘʥʥʳʭ ʦ ʥʘʟʥʘʯʝʥʠʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡ ʜʦʧʫʩʢʘʝʪʩʷ ʧʨʠ 

ʦʧʨʝʜʝʣʝʥʠʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʯʘʩʦʚʦʡ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʫʩʣʦʚʥʦ ʯʠʩʣʝʥʥʦʩʪʴ ʞʠʪʝʣʝʡ 

ʧʨʠʥʠʤʘʪʴ ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ 1,2. 

3. ʆʇʈɽɼɽʃɽʅʀɽ ʂʆʃʀʏɽʉʊɺɸ ɺʓʈɸɹɸʊʓɺɸɽʄʆʁ ʊɽʇʃʆʊʓ 

ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʳʨʘʙʘʪʳʚʘʝʤʦʡ ʪʝʧʣʦʪʳ ʪʝʧʣʦʠʩʪʦʯʥʠʢʦʤ (ʢʦʪʝʣʴʥʦʡ), ɻɼʞ 

(ɻʢʘʣ), ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

Qʚʳʨ = Qʦʪʧ + Qʩʥ, (3.1) 

ʛʜʝ Qʦʪʧ - ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ, ʦʪʧʫʱʝʥʥʦʛʦ ʚ ʪʝʧʣʦʚʫʶ ʩʝʪʴ ʦʪ ʪʝʧʣʦʠʩʪʦʯʥʠʢʘ ʟʘ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʝʨʠʦʜ, ɻɼʞ (ɻʢʘʣ); 

Qʩʥ - ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ, ʨʘʩʭʦʜʫʝʤʦʝ ʥʘ ʩʦʙʩʪʚʝʥʥʳʝ ʥʫʞʜʳ ʪʝʧʣʦʠʩʪʦʯʥʠʢʘ, ɻɼʞ 

(ɻʢʘʣ), ʟʘ ʪʦʪ ʞʝ ʧʝʨʠʦʜ. 

ʂʦʣʠʯʝʩʪʚʦ ʦʪʧʫʱʝʥʥʦʡ ʪʝʧʣʦʪʳ, ɻɼʞ (ɻʢʘʣ), ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

Qʦʪʧ = Qʧʦʪ + Qʪʧ, (3.2) 

ʛʜʝ Qʧʦʪ - ʢʦʣʠʯʝʩʪʚʦ ʧʦʪʨʝʙʣʝʥʥʦʡ ʪʝʧʣʦʪʳ ʚ ʪʝʧʣʦʠʩʧʦʣʟɹʫʶʱʠʭ ʫʩʪʘʥʦʚʢʘʭ 

ʧʦʪʨʝʙʠʪʝʣʝʡ, ɻɼʞ (ɻʢʘʣ), ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʨʘʟʜʝʣʫ 2; 

Qʪʧ - ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ, ʪʝʨʷʝʤʦʝ ʪʝʧʣʦʚʳʤʠ ʩʝʪʷʤʠ ʧʨʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʠ 

ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʦʪ ʠʩʪʦʯʥʠʢʘ ʜʦ ʧʦʪʨʝʙʠʪʝʣʝʡ, ɻɼʞ (ɻʢʘʣ). 

3.1. ʆʇʈɽɼɽʃɽʅʀɽ ʂʆʃʀʏɽʉʊɺɸ ʊɽʇʃʆʊʓ ʅɸ ʉʆɹʉʊɺɽʅʅʓɽ ʅʋɾɼʓ 

ʂʆʊɽʃʔʅʓʍ 

3.1.1. ʆʙɦʠʡ ʨʘʩʭʦʜ ʪʝʧʣʦʪʳ ʥʘ ʩʦʙʩʪʚʝʥʥʳʝ ʥʫʞʜʳ ʢʦʪʝʣʴʥʦʡ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʨʘʩʯʝʪʥʳʤ ʠʣʠ ʦʧʳʪʥʳʤ ʧʫʪʝʤ ʠʩʭʦʜʷ ʠʟ ʧʦʪʨʝʙʥʦʩʪʝʡ ʢʦʥʢʨʝʪʥʦʛʦ ʪʝʧʣʦʠʩʪʦʯʥʠʢʘ, 

ʢʘʢ ʩʫʤʤʘ ʨʘʩʭʦʜʦʚ ʪʝʧʣʦʪʳ (ʧʘʨʘ) ʥʘ ʦʪʜʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʟʘʪʨʘʪ: 

ʧʦʪʝʨʠ ʪʝʧʣʦʪʳ ʥʘ ʥʘʛʨʝʚ ʚʦʜʳ, ʫʜʘʣʷʝʤʦʡ ʠʟ ʢʦʪʣʘ ʩ ʧʨʦʜʫʚʢʦʡ; 

ʨʘʩʭʦʜ ʪʝʧʣʦʪʳ ʥʘ ʧʦʜʦʛʨʝʚ ʤʘʟʫʪʘ ʚ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʮʠʩʪʝʨʥʘʭ, 

ʤʘʟʫʪʦʭʨʘʥʠʣʠʱʘʭ, ʨʘʩʭʦʜʥʳʭ ʝʤʢʦʩʪʷʭ; 

ʨʘʩʭʦʜ ʪʝʧʣʦʪʳ ʚ ʧʘʨʦʚʳʭ ʬʦʨʩʫʥʢʘʭ ʥʘ ʨʘʩʧʳʣʝʥʠʝ ʞʠʜʢʦʛʦ ʪʦʧʣʠʚʘ; 

ʨʘʩʭʦʜ ʪʝʧʣʦʪʳ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʧʦʜʛʦʪʦʚʢʠ ʚʦʜʳ; 

ʨʘʩʭʦʜ ʪʝʧʣʦʪʳ ʥʘ ʦʪʦʧʣʝʥʠʝ ʧʦʤʝʱʝʥʠʡ ʢʦʪʝʣʴʥʦʡ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʟʜʘʥʠʡ; 

ʨʘʩʭʦʜ ʪʝʧʣʦʪʳ ʥʘ ʙʳʪʦʚʳʝ ʥʫʞʜʳ ʧʝʨʩʦʥʘʣʘ; 

ʧʨʦʯʠʝ. 

,
1

n

i
ʩʥiʩʥ QQ

 (3.3) 

ʛʜʝ Qʩʥi - ʧʦʪʝʨʠ ʪʝʧʣʦʪʳ ʥʘ i-ʡ ʵʣʝʤʝʥʪ ʩʦʙʩʪʚʝʥʥʳʭ ʥʫʞʜ, ɻɼʞ (ɻʢʘʣ); 

n - ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ ʟʘʪʨʘʪ ʥʘ ʩʦʙʩʪʚʝʥʥʳʝ ʥʫʞʜʳ. 

ʇʨʠ ʨʘʩʯʝʪʘʭ ʩʦʙʩʪʚʝʥʥʳʝ ʥʫʞʜʳ ʢʦʪʣʦʚ ʦʪʥʝʩʝʥʳ ʢ ʩʪʘʪʴʝ ʥʫʞʜ ʢʦʪʝʣʴʥʦʡ, ʧʨʠ 

ʵʪʦʤ ʧʨʠʥʠʤʘʝʪʩʷ ʢ.ʧ.ʜ. ʢʦʪʣʘ ʙʨʫʪʪʦ. 

ɼʦʣʷ ʪʝʧʣʦʪʳ ʥʘ ʩʦʙʩʪʚʝʥʥʳʝ ʥʫʞʜʳ ʢʦʪʝʣʴʥʦʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

Kʩʥ = Qʩʥ/Qʚʳʨ, (3.4) 
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ʠʣʠ 

Kʩʥ = 1 - Qʦʪʧ/Qʚʳʨ. (3.5) 

3.1.2. ʈʘʩʭʦʜ ʠ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ, ʦʪʧʫʩʢʘʝʤʦʡ ʥʘ ʦʪʦʧʣʝʥʠʝ ʟʜʘʥʠʡ ʢʦʪʝʣʴʥʦʡ, 

ʤʘʟʫʪʦʥʘʩʦʩʥʦʡ ʠ ʜʨʫʛʠʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʨʘʟʜʝʣʦʤ 2. 

3.1.3. ʈʘʩʭʦʜ ʪʝʧʣʦʪʳ ʥʘ ʨʘʩʪʦʧʢʫ ʧʘʨʦʚʳʭ ʢʦʪʣʦʚ, ʄɺʪ (ɻʢʘʣ/ʯ) ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ 

ʬʦʨʤʫʣʝ: 

Qʦʨʘʩʪ = KʨʘʩʪQʦk, (3.6) 

ʛʜʝ Qʦk - ʪʝʧʣʦʧʨʦʠʟʚʦʜʠʪʝʣʥɹʦʩʪʴ ʢʦʪʣʘ, ʄɺʪ (ɻʢʘʣ/ʯ); 

Kʨʘʩʪ - ʧʦʢʘʟʘʪʝʣ ɹʧʦʪʝʨʠ ʪʝʧʣʦʪʳ, ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʳʤ 0,3 ʯ ʧʨʠ ʧʨʦʩʪʦʝ ʢʦʪʣʘ ʜʦ 

12 ʯ (ʠʟ ʛʦʨʷʯʝʛʦ ʩʦʩʪʦʷʥʠ̫ ) ʠ 0,65 ʯ - ʧʨʠ ʧʨʦʩʪʦʝ ʩʚʳʰʝ 12 ʯ (ʠʟ ʭʦʣʦʜʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ). 

ʇʦʪʝʨʠ ʪʝʧʣʦʪʳ ʧʨʠ ʨʘʩʪʦʧʢʝ ʚʦʜʦʛʨʝʡʥʳʭ ʢʦʪʣʦʚ ʧʨʠʥʠʤʘʶʪʩʷ ʨʘʚʥʳʤʠ 0,9 

ʘʢʢʫʤʫʣʠʨʫʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʦʙʤʫʨʦʚʢʠ. ɺ ʪʘʙʣ. 1 ʇʨʠʣ. 2 ʧʨʠʚʝʜʝʥʳ ʧʦʪʝʨʠ ʪʝʧʣʦʪʳ 

ʧʨʠ ʨʘʩʪʦʧʢʝ ʥʝʢʦʪʦʨʳʤʠ ʪʠʧʘʤʠ ʚʦʜʦʛʨʝʡʥʳʭ ʢʦʪʣʦʚ. 

ʇʦʪʝʨʠ ʪʝʧʣʦʪʳ ʧʨʠ ʨʘʩʪʦʧʢʝ ʢʦʪʣʘ ʟʘ ʨʘʩʯʝʪʥʳʡ ʧʝʨʠʦʜ. ɻɼʞ (ɻʢʘʣ), 

ʦʧʨʝʜʝʣʷʶʪʩʷ: 

;6,3
1

n

i
okiʨʘʩʪiʨʘʩʪ QKQ

 (3.7) 

,
1

n

i
okiʨʘʩʪiʨʘʩʪ QKQ

 (3.7ʘ) 

ʛʜʝ Kʨʘʩʪi - ʧʦʢʘʟʘʪʝʣʴ ʧʦʪʝʨʴ ʪʝʧʣʦʪʳ ʜʣʷ i-ʦʡ ʨʘʩʪʦʧʢʠ; 

n - ʢʦʣʠʯʝʩʪʚʦ ʨʘʩʪʦʧʦʢ ʜʣʷ ʢʦʪʣʘ ʚ ʨʘʩʯʝʪʥʦʤ ʧʝʨʠʦʜʝ. 

ʇʦʪʝʨʠ ʪʝʧʣʦʪʳ ʧʨʠ ʨʘʩʪʦʧʢʝ ʚʦʜʦʛʨʝʡʥʳʭ ʢʦʪʣʦʚ ʧʨʠʥʠʤʘʶʪʩʷ ʨʘʚʥʳʤʠ 0,9 

ʘʢʢʫʤʫʣʠʨʫʶʝɦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʤʫʨʦʚʢʠ. ɺ ʪʘʙʣ. 1 ʇʨʠʣ. 2 ʧʨʠʚʝʜʝʥʳ ʧʦʪʝʨʠ ʪʝʧʣʦʪʳ 

ʥʝʢʦʪʦʨʳʤʠ ʪʠʧʘʤʠ ʢʦʪʣʦʚ ʧʨʠ ʨʘʩʪʦʧʢʝ. 

3.1.4. ʇʦʪʝʨʠ ʪʝʧʣʦʪʳ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʥʫʞʜʳ ʭʠʤʚʦʜʦʦʯʠʩʪʢʠ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ 

ʦʭʣʘʜʠʪʝʣʷ ʚʳʧʘʨʘ (ʧʨʠ ʥʘʣʠʯʠʠ ʦʭʣʘʜʠʪʝʣʷ ʚʳʧʘʨʘ ʚ ʨʘʩʯʝʪʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʝʨʚʘʷ 

ʯʘʩʪʴ ʬʦʨʤʫʣʳ), ɻɼʞ (ɻʢʘʣ), ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

Qʭʚʦ = KʭʚʦKʚʟGʭʚʦCʚ(t" - t')ZʭʚʦĿ10
-3
 + 0,004Gd(Iʚʳʧ - I')ZdĿ10

-3
, (3.8) 

ʛʜʝ Kʭʚʦ - ʫʜʝʣʴʥʳʡ ʨʘʩʭʦʜ ʚʦʜʳ ʥʘ ʩʦʙʩʪʚʝʥʥʳʝ ʥʫʞʜʳ ʍɺʆ, ʪ ʠʩʭʦʜʥʦʡ ʚʦʜʳ ʥʘ 1 ʪ 

ʭʠʤʠʯʝʩʢʠ ʦʯʠʝɦʥʥʦʡ ʚʦʜʳ, ʧʨʠʥʠʤʘʝʪʩʷ ʧʦ ʪʘʙʣ. 2 ʇʨʠʣ. 3; 

Kʚʟ - ʧʦʧʨʘʚʦʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ, ʧʨʠʥʠʤʘʝʤʳʡ 1 ʧʨʠ ʥʘʣʠʯʠʠ ʙʘʢʘ ʚʟʨʳʭʣʝʥʠʷ ʠ 1,2 

ʧʨʠ ʝʛʦ ʦʪʩʫʪʩʪʚʠʠ; 

Gʭʚʦ - ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʍɺʆ, ʪ/ʯ; 

Cʚ - ʪʝʧʣʦʝʤʢʦʩʪʴ ʚʦʜʳ, 4,187 ʢɼʞ/(ʢʛĿÁʉ) [1 ʢʢʘʣ/(ʢʛĿÁʉ)]; 

t", t' - ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʪʝʤʧʝʨʘʪʫʨʘ ʩʳʨʦʡ ʚʦʜʳ ʧʦʩʣʝ ʚʦʜʦʧʦʜʦʛʨʝʚʘʪʝʣ̫  ʠ ʠʩʭʦʜʥʦʡ 

ʚʦʜʳ, Áʉ; 

Zʭʚʦ, Zd - ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʍɺʆ ʠ ʜʝʘʵʨʘʪʦʨʘ ʚ ʨʘʩʯʝʪʥʦʤ 

ʧʝʨʠʦʜʝ, ʯ; 

Gd - ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʜʝʘʵʨʘʪʦʨʘ, ʪ/ʯ; 

Iʚʳʧ, I' - ʵʥʪʘʣʴʧʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʳʧʘʨʘ ʠʟ ʜʝʘʵʨʘʪʦʨʘ ʠ ʠʩʭʦʜʥʦʡ ʚʦʜʳ, ʢɼʞ/ʢʛ 

(ʢʢʘʣ/ʢʛ). 

3.1.5. ʇʦʪʝʨʠ ʪʝʧʣʦʪʳ ʩ ʧʨʦʜʫʚʦʯʥʦʡ ʚʦʜʦʡ, ɻɼʞ (ʊʢʘʣ), ʟʘʚʠʩʷʪ ʦʪ ʧʝʨʠʦʜʠʯʥʦʩʪʠ ʠ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʧʨʦʜʫʚʢʠ ʢʦʪʣʘ ʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

;
1

n

i
kiʧʨʦʜʧʨʦʜ QKQ

 (3.9) 



ʠʣʠ 

Qʧʨʦʜ =KʧʨʦʜQʢʦʪ, (3.10) 

ʚ ʬʦʨʤʫʣʘʭ (3.9) ʠ (3.10): 

Qki, Qʢʦʪ - ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ, ɻɼʞ (ɻʢʘʣ), ʚʳʨʘʙʦʪʘʥʥʦʝ ʟʘ ʧʣʘʥʠʨʫʝʤʳʡ ʧʝʨʠʦʜ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʢʦʪʣʦʤ ʠ ʢʦʪʝʣʴʥʦʡ ʚ ʮʝʣʦʤ; 

n - ʢʦʣʠʯʝʩʪʚʦ ʢʦʪʣʦʚ; 

Kʧʨʦʜ - ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʜʫʚʢʠ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʝʣʠʯʠʥʳ ʧʨʦʜʫʚʢʠ: 

ɺʝʣʠʯʠʥʘ ʧʨʦʜʫʚʢʠ ʈ, % ʂʦɻʬʬʠʮʠʝʥʪ ʧʨʦʜʫʚʢʠ Kʧʨʦʜ 

ʥʝʧʨʝʨʳʚʥʘ ̫ 0,01 

5 0,0035 

10 0,007 

15 0,0105 

ʉʨʝʜʥʝʚʟʚʝʰʝʥʥʘʷ ʚʝʣʠʯʠʥʘ ʧʨʦʜʫʚʢʠ ʢʦʪʣʦʚ ʧʦ ʢʦʪʝʣʴʥʦʡ, %, ʦʧʨʝʜʝʣʷʝʪʩʷ ʟʘ 

ʧʣʘʥʠʨʫʝʤʳʡ ʧʝʨʠʦʜ ʧʦ ʬʦʨʤʫʣʝ: 

,/
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n

i
ki

n

i
iki

k

ʧʨʦʜ QPQP
 (3.11) 

ʛʜʝ Pi - ʚʝʣʠʯʠʥʘ ʧʨʦʜʫʚʢʠ i-ʛʦ ʢʦʪʣʘ ʚ ʧʣʘʥʠʨʫʝʤʦʤ ʧʝʨʠʦʜʝ, %. 

3.1.6. ʇʦʪʝʨʠ ʪʝʧʣʦʪʳ ʙʘʢʘʤʠ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ (ʜʝʢʘʨʙʦʥʠʟʘʪʦʨʳ, ʙʘʢʠ-

ʘʢʢʫʤʫʣʷʪʦʨʳ ʠ ʧʨ.), ɻɼʞ (ɻʢʘʣ), ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

;106,3
1

1

6
n

i
ʙiʙiʙiʙʘʢ ZFKqQ

 (3.12) 

,10
1

1

6
n

i
ʙiʙiʙiʙʘʢ ZFKqQ

 (3.12ʘ) 

ʛʜʝ qʙi - ʥʦʨʤʘ ʧʣʦʪʥʦʩʪʠ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ ʯʝʨʝʟ ʧʦʚʝʨʭʥʦʩʪʴ ʙʘʢʘ, ɺʪ/ʤ
2
 (ʢʢʘʣ/ʤ

2
), 

ʧʨʠʥʠʤʘʝʪʩʷ ʧʦ ʉʅʠʇ 2.04.14-88 [15]; 

Fʙi - ʧʦʚʝʨʭʥʦʩʪʴ ʙʘʢʘ, ʤ
2
; 

Zʙi - ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʙʘʢʘ ʚ ʧʣʘʥʠʨʫʝʤʦʤ ʧʝʨʠʦʜʝ, ʯ; 

n - ʢʦʣʠʯʝʩʪʚʦ ʙʘʢʦʚ; 

K1 - ʧʝʨʝʩʯʝʪʥʳʡ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʩʦʦʪʥʦʰʝʥʠʁ : 

,
5

1

ʛ

iʛ

t

tt
K

 (3.13) 

ʛʜʝ tʛ, ti - ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʪʝʤʧʝʨʘʪʫʨʘ ʛʦʨʷʯʝʡ ʚʦʜʳ ʚ ʙʘʢʝ ʠ ʫʩʨʝʜʥʝʥʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʚʦʟʜʫʭʘ ʚ ʧʦʤʝʝɦʥʠʠ ʟʘ ʧʣʘʥʠʨʫʝʤʳʡ ʧʝʨʠʦʜ, Áʉ. 

ʇʣʦʪʥʦʩʪʠ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ ʯʝʨʝʟ ʠʟʦʣʷʮʠʶ ʙʘʢʦʚ-ʘʢʢʫʤʫʣʷʪʦʨʦʚ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 

ʚʦʜʳ ʚ ʙʘʢʝ 65 Áʉ ʠ ʪʝʤʧʝʨʘʪʫʨʝ ʦʢʨʫʞʘʶʝɦʛʦ ʚʦʟʜʫʭʘ 5 Áʉ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 3 ʇʨʠʣ. 

2. 

3.1.7. ʂʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ, ʨʘʩʭʦʜʫʝʤʦʝ ʥʘ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʙʳʪʦʚʳʝ ʥʫʞʜʳ ɻɼʞ 

(ɻʢʘʣ), ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

Qx = (aqnKq + am)Cʚɟʚ(tʛ - tc)ZNĿ10-3
, (3.14) 

ʛʜʝ: aq - ʥʦʨʤʘ ʨʘʩʭʦʜʘ ʛʦʨʷʯʝʡ ʚʦʜʳ ʥʘ ʦʜʥʫ ʜʫʰʝʚʫ  ʁ ʩʝʪʢʫ, ʧʨʠʥʠʤʘʝʪʩʷ 0,27 

ʤ
3
/ʩʤʝʥʫ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ [9]; 

n - ʢʦʣʠʯʝʩʪʚʦ ʜʫʰʝʚʳʭ ʩʝʪʦʢ; 

Kq - ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠ̫ ʜʫʰʝʚʳʭ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠʤ ʧʫʪʝʤ, ʧʨʠ 

ʦʪʩʫʪʩʪʚʠʠ ʜʘʥʥʳʭ ʧʨʠʥʠʤʘʝʪʩʷ 1; 

a - ʥʦʨʤʘ ʨʘʩʭʦʜʘ ʛʦʨʷʯʝʡ ʚʦʜʳ ʥʘ 1 ʯʝʣʦʚʝʢʘ ʚ ʩʤʝʥʫ, ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʜʘʥʥʳʭ 
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ʧʨʠʥʠʤʘʝʪʩʷ 0,0141 ʤ
3
/(ʯʝʣ./ʩʤʝʥʫ) ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ [9]; 

m - ʯʠʩʣʦ ʨʘʙʦʪʘʶʠɦʭ ʯʝʣʦʚʝʢ ʚ ʩʤʝʥʫ; 

Cʚ - ʪʝʧʣʦʝʤʢʦʩʪʴ ʚʦʜʳ, 4,187 ʢɼʞ/(ʢʛĿÁʉ) [1 ʢʢʘʣ/(ʢʛĿÁʉ)]; 

ɟʚ - ʧʣʦʪʥʦʩʪʴ ʚʦʜʳ, 1000 ʢʛ/ʤ
3
; 

tʛ, tc - ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʪʝʤʧʝʨʘʪʫʨʘ ʛʦʨʷʯʝʡ ʠ ʠʩʭʦʜʥʦʡ (ʚʦʜʦʧʨʦʚʦʜʥʦʡ) ʚʦʜʳ, Áʉ; 

Z - ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʣʘʥʠʨʫʝʤʦʛʦ ʧʝʨʠʦʜʘ, ʩʫʪ.; 

N - ʢʦʣʠʯʝʩʪʚʦ ʩʤʝʥ. 

3.1.8. ʂʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ, ʪʨʝʙʫʝʤʦʝ ʜʣʷ ʥʫʞʜ ʤʘʟʫʪʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ɻɼʞ (ɻʢʘʣ), 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʩʫʤʤʘ ʧʦʪʝʨʴ ʪʝʧʣʦʪʳ ʜʣʷ ʦʙʦʛʨʝʚʘ ʤʘʟʫʪʘ ʚ ʨʝʟʝʨʚʫʘʨʘʭ, 

ʤʘʟʫʪʦʧʨʦʚʦʜʘʭ, ʧʨʠ ʩʣʠʚʝ ʠ ʧʘʨʦʚʦʤ ʨʘʩʧʣrʠʚʘʥʠʠ: 

Qʪ = Qʩʣ + Qʭʨ + Qʧ + Qʧʛ + Qʨ, (3.15) 

ʛʜʝ Qʩʣ - ʧʦʪʝʨʠ ʪʝʧʣʦʪʳ ʩʦ ʩʣʠʚʦʤ ʤʘʟʫʪʘ, ɻɼʞ (ɻʢʘʣ); 

Qʭʨ - ʧʦʪʝʨʠ ʪʝʧʣʦʪʳ ʧʨʠ ʭʨʘʥʝʥʠʠ ʤʘʟʫʪʘ, ɻɼʞ (ɻʢʘʣ); 

Qʧ - ʨʘʩʭʦʜ ʪʝʧʣʦʪʳ ʥʘ ʧʦʜʦʛʨʝʚ ʤʘʟʫʪʘ, ɻɼʞ (ɻʢʘʣ); 

Qʧʛ - ʧʦʪʝʨʠ ʪʝʧʣʦʪʳ ʥʘ ʦʙʦʛʨʝʚ ʤʘʟʫʪʦʧʨʦʚʦʜʦʚ, ɻɼʞ (ɻʢʘʣ); 

Qʨ - ʧʦʪʝʨʠ ʪʝʧʣʦʪʳ ʧʨʠ ʨʘʩʧʳʣʠʚʘʥʠʠ ʤʘʟʫʪʘ, ɻɼʞ (ɻʢʘʣ). 

3.1.9. ʋʜʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ ʥʘ ʨʘʟʦʛʨʝʚ ʤʘʟʫʪʘ ʧʨʠ ʩʣʠʚʝ, ʢɼʞ/ʪ (ʢʢʘʣ/ʪ), 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʩʦʦʪʥʦʰʝʥʠʶ: 

qʩʣ = 1884,5(tk - tʅ)(1 + 10KrZʩʣ/ɟʄ); (3.16) 

[qʩʣ = 450(tk - tʅ)(1 + 10KrZʩʣ/ɟʄ)], (3.16ʘ) 

ʛʜʝ tʅ - ʥʘʯʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʤʘʟʫʪʘ ʚ ʮʠʩʪʝʨʥʝ, Áʉ, ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʜʘʥʥrʭ 

ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʦʡ ʦʪ 0 ʜʦ -2 Áʉ ʜʣʷ ʶʞʥʦʛʦ ʧʦʷʩʘ, ʦʪ -7 ʜʦ -10 Áʉ - ʜʣʷ ʩʝʚʝʨʥʦʛʦ 

ʧʦʷʩʘ, ʦʪ -10 ʜʦ -15 Áʉ - ʜʣʷ ʉʠʙʠʨʠ (ʯʝʨʝʟ 7 ʩʫʪ. ʧʦʩʣʝ ʥʘʧʦʣʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʘ ʤʘʟʫʪʘ 

ʚ ʮʠʩʪʝʨʥʝ ʨʘʚʥʘ ʪʝʤʧʝʨʘʪʫʨʝ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ); 

tk - ʢʦʥʝʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʜʦʛʨʝʚʘ ʤʘʟʫʪʘ ʚ ʮʠʩʪʝʨʥʝ, Áʉ, ʧʨʠʥʠʤʘʝʪʩʷ ʧʦ ʪʘʙʣ. 4 

ʇʨʠʣ. 2 ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʘʨʢʠ ʤʘʟʫʪʘ; 

Kr - ʢʦɻʬʬʠʮʠʝʥʪ ʦʭʣʘʞʜʝʥʠʷ, ʧʨʠʥʠʤʘʝʪʩʷ 1,55 ʜʣʷ 60-ʪʦʥʥʦʡ, 1,71 - ʜʣʷ 50-

ʪʦʥʥʦʡ, 2,26 - ʜʣʷ 25-ʪʦʥʥʦʡ ʮʠʩʪʝʨʥʳ; 

Zʩʣ - ʬʘʢʪʠʯʝʩʢʦʝ ʚʨʝʤʷ ʨʘʟʦʛʨʝʚʘ ʠ ʩʣʠʚʘ ʠʟ ʮʠʩʪʝʨʥʳ, ʯ, ʧʨʠʥʠʤʘʝʪʩʷ ʧʦ ʪʘʙʣ. 5 

ʇʨʠʣ. 2; 

ɟʄ - ʧʣʦʪʥʦʩʪʴ ʤʘʟʫʪʘ, ʪ/ʤ
3
. 

3.1.10. ʋʜʝʣʴʥʳʝ ʧʦʪʝʨʠ ʪʝʧʣʦʪʳ ʧʨʠ ʭʨʘʥʝʥʠʠ ʤʘʟʫʪʘ, ʢɼʞ/ʪ (ʢʢʘʣ/ʪ), ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʧʦ ʬʦʨʤʫʣʝ: 

qʭʨ = 2520FK(tk - tʥ)Zʭʨ/(ɟʤV); (3.17) 

[qʭʨ = 602FK(tk - tʥ)Zʭʨ/(ɟʤV)], (3.17ʘ) 

ʛʜʝ F - ʧʦʚʝʨʭʥʦʩʪʴ ʦʭʣʘʞʜʝʥʠʷ ʨʝʟʝʨʚʫʘʨʘ, ʤ
2
, ʧʨʠʥʠʤʘʶʪ ʧʦ ʧʘʩʧʦʨʪʥʳʤ ʠʣʠ 

ʬʘʢʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ; 

K - ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʝʨʝʜʘʯʠ ʩʪʝʥʦʢ ʨʝʟʝʨʚʫʘʨʘ, ɺʪ/(ʤ
2
ĿÁʉ) [ʢʢʘʣ/ʤ

2
ĿʯĿÁʉ], 

ʧʨʠʥʠʤʘʝʪʩʷ 6,98 ɺʪ/(ʤ
2
ĿÁʉ) [6 ʢʢʘʣ/(ʤ

2
ĿʯĿÁʉ)] ʜʣʷ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʥʝʠʟʦʣʠʨʦʚʘʥʥr ʭ 

ʨʝʟʝʨʚʫʘʨʦʚ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʣʷ ʠʟʦʣʠʨʦʚʘʥʥʳʭ 3,49 (3) ʠ 0,314 (0,27) ʜʣʷ ʧʦʜʟʝʤʥʳʭ 

ʨʝʟʝʨʚʫʘʨʦʚ; 

tʥ - ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ, Áʉ, ʧʨʠʥʠʤʘʝʪʩʷ ʢʘʢ ʩʨʝʜʥʷʷ ʜʣʷ ʟʘʜʘʥʥʦʛʦ 

ʧʝʨʠʦʜʘ (ʜʣʷ ʧʦʜʟʝʤʥʳʭ 5 Áʉ); 

Zʭʨ - ʚʨʝʤʷ ʭʨʘʥʝʥʠ,̫ ʯ; 

V - ʝʤʢʦʩʪʴ ʨʝʟʝʨʚʫʘʨʘ, ʤ
3
. 

ʈʘʩʭʦʜ ʧʘʨʘ ʥʘ ʧʦʜʦʛʨʝʚ ʤʘʟʫʪʘ ʚ ʤʘʟʫʪʦʧʦʜʦʛʨʝʚʘʪʝʣ̫ʭ ʠʣʠ ʨʘʩʭʦʜʥʳʭ ʝʤʢʦʩʪʷʭ 

ʧʨʠʚʝʜʝʥ ʚ ʪʘʙʣ. 6 ʇʨʠʣ. 2. 

ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʜʘʥʥʳʭ ʜʣʷ ʨʘʩʯʝʪʘ ʨʘʩʭʦʜ ʧʘʨʘ ʜʘʚʣʝʥʠʝʤ 1 - 1,2 ʄʇʘ ʠ 

ʪʝʤʧʝʨʘʪʫʨʦʡ 220 - 250Áʉ ʥʘ ʨʘʟʦʛʨʝʚ, ʩʣʠʚ ʠ ʟʘʯʠʩʪʢʫ 10 ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʩʠʩʪʝʤ 



ʝʤʢʦʩʪʴʶ 50 ʪ ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʳʤ 7,65 ʪ/ʯ (85 - 120 ʢʛ/ʪ); ʨʘʩʭʦʜ ʧʘʨʘ ʥʘ ʩʣʠʚʥʳʝ 

ʣʦʪʢʠ ʜʣʷ 10 ʤ ʜʚʫʭʧʫʪʥʦʡ ʵʩʪʘʢʘʜʳ 0,1 ʪ/ʯ, ʥʘ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʝʤʢʦʩʪʠ ʦʙʲʝʤʦʤ 200 

ʤ
3
 - 0,6 ʪ/ʯ, 400 ʤ

3
 - 1,2 ʪ/ʯ, 600 ʤ

3
 - 1,8 ʪ/ʯ, 1000 ʤ

3
 - 2 ʪ/ʯ. 

3.1.11. ʈʘʩʭʦʜ ʪʝʧʣʦʪʳ ʥʘ ʦʙʦʛʨʝʚ ʤʘʟʫʪʦʧʨʦʚʦʜʦʚ, ɺʪ (ʢʢʘʣ/ʯ), ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ 

ʬʦʨʤʫʣʝ: 

Qʦʪ = qlɓ, (3.18) 

ʛʜʝ q - ʧʣʦʪʥʦʩʪʴ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ ʦʪ ʤʘʟʫʪʦʧʨʦʚʦʜʘ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ɺʪ/ʤ, 

ʧʨʠʥʠʤʘʶʪ ʧʦ ʥʦʨʤʘʤ ʧʣʦʪʥʦʩʪʠ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ (ʉʅʠʇ 2.04.14-88*);  

l - ʜʣʠʥʘ ʧʘʨʦʧʨʦʚʦʜʘ, ʦʙʦʛʨʝʚʘʶʝɦʛʦ ʤʘʟʫʪʦʧʨʦʚʦʜ, ʤ; 

ɓ - ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʧʦʪʝʨʠ ʪʝʧʣʦʪʳ ʦʧʦʨʘʤʠ, ʘʨʤʘʪʫʨʦʡ, 

ʢʦʤʧʝʥʩʘʪʦʨʘʤʠ, ʧʨʠʥʠʤʘʝʪʩʷ 1,15 ʜʣʷ ʙʝʩʢʘʥʘʣʴʥʦʡ ʧʨʦʢʣʘʜʢʠ, 1,2 - ʜʣʷ ʧʨʦʢʣʘʜʢʠ ʥʘ 

ʦʪʢʨʳʪʦʤ ʚʦʟʜʫʭʝ, ʚ ʥʝʧʨʦʭʦʜʥʳʭ ʢʘʥʘʣʘʭ ʜʣʷ ʩʪʘʣʴʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʜʠʘʤʝʪʨʦʤ ʜʦ 

150 ʤʤ ʥʘ ʧʦʜʚʠʞʥʳʭ ʦʧʦʨʘʭ - 1,2, ʥʘ ʧʦʜʚʝʩʥʳʭ ʦʧʦʨʘʭ - 1,05. 

ʂʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ ʥʘ ʦʙʦʛʨʝʚ ʤʘʟʫʪʦʧʨʦʚʦʜʘ, ɻɼʞ (ɻʢʘʣ), ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ 

ʬʦʨʤʫʣʝ: 

Qm = 3,6QʦʪZmĿ10
-6
; (3.19) 

[Qm = QʦʪZmĿ10
-6
], (3.19ʘ) 

ʛʜʝ: Zm - ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʙʦʛʨʝʚʘ, ʯ. 

3.1.12. ʇʦʪʝʨʠ ʪʝʧʣʦʪʳ ʥʘ ʧʘʨʦʚʦʝ ʨʘʩʧʳʣʠʚʘʥʠʝ ʤʘʟʫʪʘ, ɻɼʞ (ɻʢʘʣ) ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʧʦ ʬʦʨʤʫʣʝ: 

Qʨ = qʧBʪ (Iʧ - Iʧʚ)Ŀ10
-3
, (3.20) 

ʛʜʝ qʧ - ʫʜʝʣʴʥʳʡ ʨʘʩʭʦʜ ʧʘʨʘ ʥʘ ʨʘʩʧr ʣʠʚʘʥʠʝ, ʢʛ/ʢʛ ʤʘʟʫʪʘ, ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥr ʤ 0,3 

ʜʣʷ ʥʘʧʦʨʥʳʭ ʬʦʨʩʫʥʦʢ, 0,02 - 0,03 - ʜʣʷ ʧʘʨʦʤʝʭʘʥʠʯʝʩʢʠʭ ʬʦʨʩʫʥʦʢ; 

Bʪ - ʢʦʣʠʯʝʩʪʚʦ ʨʘʩʧʳʣʷʝʤʦʛʦ ʤʘʟʫʪʘ, ʪ; 

Iʧ, Iʧʚ - ʵʥʪʘʣʴʧʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʘʨʘ ʠ ʧʠʪʘʪʝʣʴʥʦʡ ʚʦʜʳ, ʢɼʞ/ʢʛ (ʢʢʘʣ/ʢʛ). 

3.1.13. ʂʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ, ʪʨʝʙʫʝʤʦʝ ʥʘ ʦʙʜʫʚʢʫ ʧʦʚʝʨʭʥʦʩʪʝʡ ʥʘʛʨʝʚʘ ʧʘʨʦʚʳʭ 

ʢʦʪʣʦʚ, ɻɼʞ (ɻʢʘʣ), ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

,10
1
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ʛʜʝ: 
cp

kiG  - ʩʨʝʜʥʷʷ ʧʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʥɹʦʩʪʴ i-ʛʦ ʢʦʪʣʘ, ʪ/ʯ; 

Kʦʙʜ - ʢʦʵʬʬʠʮʠʝʥʪ ʦʙʜʫʚʢʠ, ʧʨʠʥʠʤʘʝʤʳʡ ʨʘʚʥʳʤ 0,003 ʧʨʠ 

ʧʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣɹʥʦʩʪʠ ʢʦʪʣʘ 10 ʪ/ʯ ʠ ʚʳʰʝ ʠ 0,002 - 0,003 - ʧʨʠ 

ʧʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʤʝʥʝʝ 10 ʪ/ʯ; 

Zi - ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʢʦʪʣʘ, ʯ; 

Iʧ, Iʧʚ - ʵʥʪʘʣʴʧʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʘʨʘ ʠ ʧʠʪʘʪʝʣʴʥʦʡ ʚʦʜʳ, ʢɼʞ/ʢʛ (ʢʢʘʣ/ʢʛ); 

n - ʢʦʣʠʯʝʩʪʚʦ ʢʦʪʣʦʚ. 

3.1.14. ʂʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ, ʪʨʝʙʫʝʤʦʝ ʥʘ ʦʙʤʳʚʢʫ ʢʦʪʣʦʚ, ɻɼʞ (ɻʢʘʣ), 

ʦʧʨʝʜʝʣʷʝʪʩʷ: 

Qʦʙ = 3,6KʦʙʤQʦkZʦʙʤ; (3.22) 

[Qʦʙ = KʦʙʤQʦkZʦʙʤ], (3.22ʘ) 

ʛʜʝ Qʦk - ʪʝʧʣʦʧʨʦʠʟʚʦʜʠʪʝʣʥɹʦʩʪʴ ʢʦʪʣʘ, ʄɺʪ (ɻʢʘʣ/ʯ); 

Kʦʙʤ - ʢʦʵʬʬʠʮʠʝʥʪ ʦʙʤʳʚʢʠ, ʧʨʠʥʠʤʘʝʪʩʷ 0,15 - 025; 

Zʦʙʤ - ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪ ɹʦʙʤʳʚʢʠ ʚ ʧʣʘʥʠʨʫʝʤʦʤ ʧʝʨʠʦʜʝ, ʯ. 

3.1.15. ʇʨʦʯʠʝ ʠ ʥʝʫʯʪʝʥʥʳʝ ʧʦʪʝʨʠ (ʦʧʨʦʙʦʚʘʥʠʝ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʳʭ ʢʣʘʧʘʥʦʚ, 

ʧʦʪʝʨʠ ʩ ʫʪʝʯʢʘʤʠ ʠ ʧʘʨʝʥʠʝʤ, ʧʦʪʝʨʠ ʯʝʨʝʟ ʠʟʦʣʷʮʠʶ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʠ ʧʨ.), ɻɼʞ 

(ɻʢʘʣ), ʧʨʠʥʠʤʘʶʪʩʷ ʨʘʚʥʳʤʠ: 
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ʜʣʷ ʦʪʢʨʳʪʦʡ ʩʠʩʪʝʤʳ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ 

Qʧʨ = 0,02Qʚʳʨ; (3.23) 

ʜʣʷ ʟʘʢʨʳʪʦʡ ʩʠʩʪʝʤʳ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ 

Qʧʨ = 0,01Qʚʳʨ. (3.24) 

3.1.16. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʜʘʥʥʳʭ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʩʭʦʜʦʚ ʪʝʧʣʦʪʳ ʥʘ ʩʦʙʩʪʚʝʥʥʳʝ 

ʥʫʞʜʳ ʠʩʧʦʣʟɹʫʶʪʩʷ ʥʦʨʤʘʪʠʚʳ ʨʘʩʭʦʜʘ ʪʝʧʣʦʪʳ ʧʦ ʵʣʝʤʝʥʪʘʤ ʟʘʪʨʘʪ, ʧʨʠʚʝʜʝʥʥʳʝ ʚ 

ʪʘʙʣ. 7 ʇʨʠʣ. 2. 

3.2. ʆʇʈɽɼɽʃɽʅʀɽ ʂʆʃʀʏɽʉʊɺɸ ʊɽʇʃʆʊʓ, ʊɽʈʗɽʄʆʁ ɺ ʊɽʇʃʆɺʓʍ 

ʉɽʊʗʍ 

3.2.1. ʂʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ, ʪʝʨʷʝʤʦʝ ʧʨʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʠ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʦʪ 

ʪʝʧʣʦʠʩʪʦʯʥʠʢʘ ʜʦ ʧʦʪʨʝʙʠʪʝʣʷ, ɻɼʞ (ɻʢʘʣ), ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʩʫʤʤʘ ʧʦʪʝʨʴ ʩ 

ʧʦʚʝʨʭʥʦʩʪʠ ʪʝʧʣʦʚʦʡ ʠʟʦʣʷʮʠʠ ʠ ʩ ʫʪʝʯʢʘʤʠ ʪʝʧʣʦʥʦʩʠʪʝʣʷ: 

Qʪʧ = Qʧʠ + Qʦʠ + Qʫ, (3.25) 

ʛʜʝ Qʧʠ, Qʦʠ - ʧʦʪʝʨʠ ʪʝʧʣʦʪʳ ʯʝʨʝʟ ʠʟʦʣʠʨʦʚʘʥʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʧʦʜʘʶʝɦʛʦ ʠ ʦʙʨʘʪʥʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʦʚ, ɻɼʞ (ɻʢʘʣ); 

Qʫ - ʧʦʪʝʨʠ ʪʝʧʣʦʪʳ ʩ ʫʪʝʯʢʘʤʠ ʪʝʧʣʦʥʦʩʠʪʝʣʷ, ɻɼʞ (ɻʢʘʣ). 

3.2.2. ʇʦʪʝʨʠ ʪʝʧʣʦʪʳ ʯʝʨʝʟ ʠʟʦʣʠʨʦʚʘʥʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʟʘ 

ʧʣʘʥʠʨʫʝʤʳʡ ʧʝʨʠʦʜ, ɻɼʞ (ɻʢʘʣ), ʦʧʨʝʜʝʣʷʶʪ ʧʦ ʬʦʨʤʫʣʘʤ: 
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ʛʜʝ qʧi, qʦi - ʥʦʨʤʳ ʧʣʦʪʥʦʩʪʠ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ ʯʝʨʝʟ ʧʦʚʝʨʭʥʦʩʪʴ ʠʟʦʣʷʮʠʠ 

ʪʨʫʙʦʧʨʦʚʦʜʦʚ, ɺʪ/ʤ [ʢʢʘʣ/(ʯĿʤ)] ʧʨʠʥʠʤʘʶʪʩʷ ʧʦ ʪʘʙʣ. 8 - 11 ʇʨʠʣ. 2 ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʚʠʜʘ ʧʨʦʢʣʘʜʢʠ ʪʝʧʣʦʧʨʦʚʦʜʦʚ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʧʣʦʥʦʩʠʪʝʣʷ; 

lʧi, lʦi - ʧʨʦʪʷʞʝʥʥʦʩʪʴ i-ʭ ʫʯʘʩʪʢʦʚ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦʜʘʶʝɦʛʦ ʠ 

ʦʙʨʘʪʥʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʦʚ, ʤ; 

Z - ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʪʝʧʣʦʚʳʭ ʩʝʪʝʡ ʚ ʧʣʘʥʠʨʫʝʤʦʤ ʧʝʨʠʦʜʝ, ʩʫʪ.; 

n - ʢʦʣʠʯʝʩʪʚʦ ʫʯʘʩʪʢʦʚ ʪʝʧʣʦʚʦʡ ʩʝʪʠ; 

ɓ - ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʪʝʧʣʦʚʦʡ ʧʦʪʦʢ ʯʝʨʝʟ ʠʟʦʣʠʨʦʚʘʥʥʳʝ ʦʧʦʨʳ ʪʨʫʙ, 

ʬʣʘʥʮʝʚʳʝ ʩʦʝʜʠʥʝʥʠʷ ʠ ʘʨʤʘʪʫʨʫ, ʧʨʠʥʠʤʘʝʪʩʷ [15]: 

ʉʧʦʩʦʙ ʧʨʦʢʣʘʜʢʠ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʂʦʵʬʬʠʮʠʝʥʪ ɓ 
ʅʘ ʦʪʢʨʳʪʦʤ ʚʦʟʜʫʭʝ, ʚ ʥʝʧʨʦʭʦʜʥʳʭ ʢʘʥʘʣʘʭ, 

ʪʦʥʥʝʣʷʭ ʠ ʧʦʤʝʝɦʥʠ̫ ʭ: 

ʜʣʷ ʩʪʘʣʴʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʥʘ ʧʦʜʚʠʞʥʳʭ 

ʦʧʦʨʘʭ, ʫʩʣʦʚʥʳʤ ʧʨʦʭʦʜʦʤ, ʤ 

ʜʦ 150 1,2 

150 ʠ ʙʦʣʝʝ 1,15 

ʜʣʷ ʩʪʘʣʴʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʥʘ ʧʦʜʚʝʩʥʳʭ ʦʧʦʨʘʭ 1,05 

ɹʝʩʢʘʥʘʣʴʥʳʡ 1,15 

ʇʨʠ ʟʥʘʯʝʥʠʷʭ ʩʨʝʜʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʛʨʫʥʪʘ ʠ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʟʘ ʧʣʘʥʠʨʫʝʤʳʝ ʧʝʨʠʦʜ, 

ʦʪʣʠʯʥʳʭ ʦʪ ʩʨʝʜʥʝʛʦʜʦʚʳʭ, ʧʨʠʥʷʪʳʭ ʧʨʠ ʨʘʩʯʝʪʝ ʥʦʨʤ ʧʣʦʪʥʦʩʪʠ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ, 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʝʨʝʩʯʝʪ ʧʦ ʬʦʨʤʫʣʘʤ: 

ʜʣʷ ʫʯʘʩʪʢʦʚ ʜʚʫʭʪʨʫʙʥʦʡ ʧʨʦʢʣʘʜʢʠ ʧʦʜʟʝʤʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ 
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ʛʜʝ qi - ʩʫʤʤʘʨʥʘʷ ʥʦʨʤʘ ʧʣʦʪʥʦʩʪʠ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ ʯʝʨʝʟ ʠʟʦʣʠʨʦʚʘʥʥʳʝ 

ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʜʘʶʱʝʛʦ ʠ ʦʙʨʘʪʥʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʦʚ, ɺʪ/ʤ [ʢʢʘʣ/(ʯĿʤ)], ʜʣʷ 

ʫʩʨʝʜʥʝʥʥʳʭ ʢʦʥʢʨʝʪʥʳʭ ʟʥʘʯʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨ ʛʨʫʥʪʘ ʠ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʟʘ 

ʧʣʘʥʠʨʫʝʤʳʡ ʧʝʨʠʦʜ; 

qʥi - ʩʫʤʤʘʨʥʘʷ ʥʦʨʤʘ ʧʣʦʪʥʦʩʪʠ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ ʯʝʨʝʟ ʠʟʦʣʠʨʦʚʘʥʥʳʝ 

ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʜʘʶʱʝʛʦ ʠ ʦʙʨʘʪʥʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʦʚ, ɺʪ/ʤ [(ʢʢʘʣ/(ʯĿʤ)], ʜʣʷ 

ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʟʥʘʯʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ ʛʨʫʥʪʘ ʠ ʪʝʧʣʦʥʦʩʠʪʝʣʷ, ʧʨʠʥʷʪʳʭ ʧʨʠ ʨʘʩʯʝʪʝ 

ʥʦʨʤ, ʧʨʠʥʠʤʘʝʪʩʷ ʧʦ ʪʘʙʣ. 8, 9 ʇʨʠʣ. 2; 

tʧ
ʩʨ

, tʦ
ʩʨ

 - ʩʨʝʜʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʟʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʝʨʠʦʜ ʚ 

ʧʦʜʘʶʱʝʤ ʠ ʦʙʨʘʪʥʦʤ ʪʨʫʙʦʧʨʦʚʦʜʘʭ ʪʝʧʣʦʚʦʡ ʩʝʪʠ, Áʉ; 

tʧ
ʩʨ.ʛ

, tʦ
ʩʨ.ʛ

 - ʩʨʝʜʥʝʛʦʜʦʚʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʧʣʦʥʦʩʠʪʝʣʷ, ʧʨʠ ʢʦʪʦʨʳʭ ʨʘʩʩʯʠʪʘʥʳ 

ʥʦʨʤʳ ʧʣʦʪʥʦʩʪʠ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ, Áʉ; 

tʛʨ
ʩʨ

 - ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʛʨʫʥʪʘ ʥʘ ʛʣʫʙʠʥʝ ʟʘʣʦʞʝʥʠʷ ʪʨʫʙʦʧʨʦʚʦʜʘ ʟʘ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʝʨʠʦʜ, Áʉ, ʧʨʠʥʠʤʘʝʪʩʷ ʧʦ ʜʘʥʥʳʤ ʤʝʩʪʥʦʡ ʤʝʪʝʦʩʪʘʥʮʠʠ; ʜʣʷ 

ʥʝʢʦʪʦʨʳʭ ʤʝʩʪʥʦʩʪʝʡ ʪʝʤʧʝʨʘʪʫʨʳ ʛʨʫʥʪʘ ʧʨʠʚʝʜʝʥr ʚ ʪʘʙʣ. 12 ʇʨʠʣ. 2; 

5 - ʪʝʤʧʝʨʘʪʫʨʘ ʛʨʫʥʪʘ, ʧʨʠ ʢʦʪʦʨʦʡ ʨʘʩʩʯʠʪʘʥʳ ʥʦʨʤʳ ʧʣʦʪʥʦʩʪʠ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ 

ʜʣʷ ʧʦʜʟʝʤʥr ʭ ʪʝʧʣʦʧʨʦʚʦʜʦʚ, Áʉ; 

ʜʣʷ ʫʯʘʩʪʢʦʚ ʥʘʜʟʝʤʥʦʡ ʧʨʦʢʣʘʜʢʠ 

ʜʣʷ ʧʦʜʘʶʱʝʛʦ ʪʨʫʙʦʧʨʦʚʦʜʘ 

,
5.ʛʩʨ

ʧ

ʩʨ

ʥʚ

ʩʨ

ʧ
ʥʧini

t

tt
qq

 (3.28) 

ʜʣʷ ʦʙʨʘʪʥʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʘ 

,
5.ʛʩʨ

ʦ

ʩʨ

ʥʚ

ʩʨ

ʦ
ʥʦiʦi

t

tt
qq

 (3.29) 

ʚ ʬʦʨʤʫʣʘʭ (3.28) ʠ (3.29): 

qʥʧi, qʥʦi - ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʦʨʤʳ ʧʣʦʪʥʦʩʪʠ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ, ɺʪ/ʤ [ʢʢʘʣ/(ʯĿʤ)], 

ʧʨʠʥʠʤʘʶʪʩʷ ʧʦ ʪʘʙʣ. 10 ʇʨʠʣ. 2 ʜʣʷ ʧʦʜʘʶʝɦʛʦ ʠ ʦʙʨʘʪʥʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʧʨʠ 

ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʟʥʘʯʝʥʠʷʭ ʪʝʤʧʝʨʘʪʫʨ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʠ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ, ʧʨʠʥʷʪʳʭ 

ʧʨʠ ʨʘʩʯʝʪʝ ʥʦʨʤ; 

qʧi, qʦi - ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʦʨʤʳ ʧʣʦʪʥʦʩʪʠ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ, ɺʪ/ʤ [ʢʢʘʣ/(ʯĿʤ)], ʜʣʷ 

ʢʦʥʢʨʝʪʥʳʭ ʟʥʘʯʝʥʠʡ ʫʩʨʝʜʥʝʥʥʳʭ ʟʘ ʧʣʘʥʠʨʫʝʤʳʡ ʧʝʨʠʦʜ ʪʝʤʧʝʨʘʪʫʨ ʪʝʧʣʦʥʦʩʠʪʝʣ̫  

ʚ ʧʦʜʘʶʱʝʤ ʠ ʦʙʨʘʪʥʦʤ ʪʨʫʙʦʧʨʦʚʦʜʘʭ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ. ɼʣʷ ʥʦʚʳʭ 

ʪʝʧʣʦʚʳʭ ʩʝʪʝʡ, ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʳʭ ʠ ʧʦʩʪʨʦʝʥʥʳʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʉʅʠʇ 2.04.14-88, 

ʥʦʨʤʳ ʧʣʦʪʥʦʩʪʠ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ ʜʦʣʞʥʳ ʧʨʠʥʠʤʘʪʴʩʷ ʧʦ ʵʪʦʤʫ ʉʅʠʇʫ; 

tʥʚ
ʩʨ

 - ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ ʟʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʝʨʠʦʜ, Áʉ, 

ʧʨʠʥʠʤʘʝʪʩʷ ʧʦ ʜʘʥʥʳʤ ʤʝʩʪʥʦʡ ʤʝʪʝʦʩʪʘʥʮʠʠ ʠʣʠ ʧʦ ʉʅʠʇ 23-01-99; 

5 - ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ, ʧʨʠ ʢʦʪʦʨʦʡ ʨʘʩʩʯʠʪʘʥr  ʥʦʨʤʳ ʧʣʦʪʥʦʩʪʠ 

ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ ʜʣʷ ʪʨʫʙʦʧʨʦʚʦʜʦʚ, Áʉ. 

3.2.3. ʈʘʩʭʦʜ ʪʝʧʣʦʪʳ ʥʘ ʧʦʪʝʨʠ ʩ ʫʪʝʯʢʦʡ ʪʝʧʣʦʥʦʩʠʪʝʣʷ, ɺʪ (ʢʢʘʣ/ʯ), ʦʧʨʝʜʝʣʷʝʪʩʷ ʩ 

ʫʯʝʪʦʤ ʧʦʪʝʨʴ ʪʝʧʣʦʪʳ ʠʟ ʪʝʧʣʦʚʳʭ ʩʝʪʝʡ ʠ ʩʠʩʪʝʤ ʪʝʧʣʦʧʦʪʨʝʙʣʝʥʠ̫. 

;
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ʛʜʝ Gʫ - ʨʘʩʭʦʜ ʚʦʜʳ ʥʘ ʧʦʜʧʠʪʢʫ, ʢʛ/ʯ; 

Cʚ - ʪʝʧʣʦʝʤʢʦʩʪʴ ʚʦʜʳ, ʢɼʞ/(ʢʛĿÁʉ) [ʢʢʘʣ/( ʢʛĿÁʉ)]; 

tʧ
ʩʨ

, tʦ
ʩʨ

, tʩ
ʩʨ

 - ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʨʝʜʥʠʝ ʟʘ ʧʣʘʥʠʨʫʝʤʳʡ ʧʝʨʠʦʜ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ʚ 

ʧʦʜʘʶʱʝʤ ʠ ʦʙʨʘʪʥʦʤ ʪʨʫʙʦʧʨʦʚʦʜʘʭ ʠ ʭʦʣʦʜʥʦʡ (ʠʩʭʦʜʥʦʡ), Áʉ. ʊʝʤʧʝʨʘʪʫʨʳ 

ʪʝʧʣʦʥʦʩʠʪʝʣʷ (ʚʦʜ)r ʧʨʠʥʠʤʘʶʪʩʷ ʜʣʷ ʪʝʧʣʦʧʨʦʚʦʜʦʚ ʪʝʧʣʦʚʦʡ ʩʝʪʠ ʠ ʤʝʩʪʥʳʭ 

ʩʠʩʪʝʤ ʦʪʦʧʣʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʨʘʬʠʢʘ ʦʪʧʫʩʢʘ ʪʝʧʣʦʪʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ 

ʪʝʧʣʦʚʫʁ  ʩʝʪʴ ʠ ʩʠʩʪʝʤʫ ʦʪʦʧʣʝʥʠʷ. 

3.2.4. ʈʘʩʭʦʜ ʚʦʜʳ ʥʘ ʧʦʜʧʠʪʢʫ ʪʝʧʣʦʚʦʡ ʩʝʪʠ ʚ ʟʘʢʨʳʪʦʡ ʩʠʩʪʝʤʝ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʩ 

ʟʘʚʠʩʠʤʳʤ ʧʨʠʩʦʝʜʠʥʝʥʠʝʤ ʩʠʩʪʝʤ ʦʪʦʧʣʝʥʠʷ ʢ ʪʝʧʣʦʚʳʤ ʩʝʪʷʤ, ʢʛ/ʯ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ 

ʬʦʨʤʫʣʝ: 

Gʫ = aVʪʩɟʪʩ + aɆ(Vʤʩiɟʤʩi), (3.31) 

ʛʜʝ a - ʥʦʨʤʘʪʠʚʥʦʝ ʟʥʘʯʝʥʠʝ ʫʪʝʯʢʠ ʠʟ ʪʝʧʣʦʚʦʡ ʩʝʪʠ ʠ ʤʝʩʪʥʳʭ ʩʠʩʪʝʤ ʦʪʦʧʣʝʥʠʷ, 

ʧʨʠʥʠʤʘʝʪʩʷ ʜʣʷ ʧʝʨʠʦʜʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʨʘʚʥʳʤ 0,0025 ʤ
3
/(ʯĿʤ

2
); 

Vʪʩ, Vʤʩi - ʦʙʲʝʤʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʪʝʧʣʦʚʦʡ ʩʝʪʠ ʠ ʧʨʠʩʦʝʜʠʥʝʥʥʳʭ ʢ ʪʝʧʣʦʚʳʤ 

ʩʝʪʷʤ ʤʝʩʪʥʳʭ ʩʠʩʪʝʤ ʦʪʦʧʣʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʤ
3
, ʦʧʨʝʜʝʣʷʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʨʘʟʜʝʣʦʤ 6; 

ɟʪʩ, ɟʤʩi - ʧʣʦʪʥʦʩʪʴ ʚʦʜʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʨʠ ʩʨʝʜʥʝʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʜʳ ʚ ʪʝʧʣʦʚʳʭ 

ʩʝʪʷʭ ʠ ʩʠʩʪʝʤʘʭ ʦʪʦʧʣʝʥʠʷ tʩʨ = (tʧ
ʩʨ

 + tʦ
ʩʨ

)/2, ʢʛ/ʤ
3
. 

ʂʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ, ʪʝʨʷʝʤʦʝ ʩ ʫʪʝʯʢʦʡ ʠʟ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʪʝʧʣʦʚʳʭ ʩʝʪʝʡ ʠ 

ʤʝʩʪʥʳʭ ʩʠʩʪʝʤ ʦʪʦʧʣʝʥʠʷ ʟʘ ʧʣʘʥʠʨʫʝʤʳʡ ʧʝʨʠʦʜ, ɻɼʞ (ɻʢʘʣ), ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ 

ʬʦʨʤʫʣʝ: 

Qʫ = 3,6QʦʫZʫĿ10
-6
; (3.32) 

[Qʫ = QʦʫZʫĿ10
-6
], (3.32ʘ) 

ʛʜʝ Zʫ - ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʣʘʥʠʨʫʝʤʦʛʦ ʧʝʨʠʦʜʘ, ʯ. 

3.2.5. ʇʦʪʝʨʠ ʪʝʧʣʦʪʳ ʠʟʦʣʠʨʦʚʘʥʥʳʤʠ ʪʝʧʣʦʧʨʦʚʦʜʘʤʠ ʠ ʘʨʤʘʪʫʨʦʡ 

ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʚ ʧʦʤʝʱʝʥʠ̫ ʭ ʢʦʪʝʣʴʥʳʭ ʠ ʎʊʇ, ʧʨʠʥʠʤʘʶʪʩʷ ʢʘʢ ʩʫʤʤʘ 

ʥʦʨʤʘʪʠʚʥʳʭ ʧʦʪʝʨʴ ʪʝʧʣʦʧʨʦʚʦʜʘʤʠ ʠ ʘʨʤʘʪʫʨʦʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʠʘʤʝʪʨʘ 

ʪʨʫʙʦʧʨʦʚʦʜʘ, ʩʨʝʜʥʝʡ ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʷ ʪʝʧʣʦʪʳ ʚ ʪʝʯʝʥʠʝ ʧʣʘʥʠʨʫʝʤʦʛʦ ʧʝʨʠʦʜʘ (ʛʦʜ, ʢʚʘʨʪʘʣ, ʤʝʩʷʮ). 

ʇʦʪʝʨʠ ʪʝʧʣʦʪʳ ʪʨʫʙʦʧʨʦʚʦʜʘʤʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʚ ʧʦʤʝʱʝʥʠʷʭ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ 

ʬʦʨʤʫʣʝ (3.26), ʥʦʨʤʳ ʧʣʦʪʥʦʩʪʠ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ ʜʣʷ ʪʨʫʙʦʧʨʦʚʦʜʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ 

ʚ ʧʦʤʝʝɦʥʠʷʭ, ʧʨʠʥʠʤʘʶʪʩʷ ʧʦ ʪʘʙʣ. 11 ʇʨʠʣ. 2. 

ʇʣʦʪʥʦʩʪʴ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ ʯʝʨʝʟ ʧʦʚʝʨʭʥʦʩʪʴ ʠʟʦʣʠʨʦʚʘʥʥʦʡ ʘʨʤʘʪʫʨʳ ɺʪ 

(ʢʢʘʣ/ʯ), ʧʨʠʥʠʤʘʝʪʩʷ ʧʦ ʪʘʙʣ. 13 ʇʨʠʣ. 2. 

ɼʣʷ ʧʦʤʝʱʝʥʠʡ ʩʦ ʩʨʝʜʥʝʡ ʪʝʤʧʝʨʘʪʫʨʦʡ, ʦʪʣʠʯʥʦʡ ʦʪ ʧʨʠʥʷʪʦʡ ʚ ʨʘʩʯʝʪʝ ʥʦʨʤ 

ʧʣʦʪʥʦʩʪʠ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ 25 Áʉ, ʠ ʩʨʝʜʥʝʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʦʪʣʠʯʥʦʡ ʦʪ 

ʧʨʠʥʷʪʦʡ ʜʣʷ ʨʘʩʯʝʪʘ ʥʦʨʤ, ʧʨʦʠʟʚʦʜʠʪʩ ̫ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʥʦʨʤ ʧʣʦʪʥʦʩʪʠ ʪʝʧʣʦʚʦʛʦ 

ʧʦʪʦʢʘ ʧʦ ʩʦʦʪʥʦʰʝʥʠʶ: 

,
im

im
ʥaiʥai

tt

tt
qq

 (3.33) 

ʛʜʝ qʥʘi - ʥʦʨʤʳ ʧʣʦʪʥʦʩʪʠ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ ʜʣʷ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ 

ʪʝʧʣʦʥʦʩʠʪʝʣʷ 100 Áʉ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʟʜʫʭʘ ʚ ʧʦʤʝʝɦʥʠʠ 25 Áʉ; 

t'm, t'i - ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫʩʨʝʜʥʝʥʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʠ ʚʦʟʜʫʭʘ ʚ 

ʧʦʤʝʱʝʥʠʠ ʟʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʝʨʠʦʜ, Áʉ; 

tm, ti - ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʪʝʤʧʝʨʘʪʫʨʘ ʪʝʧʣʦʥʦʩʠʪʝʣʷ, ʧʨʠʥʪ̫ʘʷ ʧʨʠ ʨʘʩʯʝʪʝ ʥʦʨʤ 100Áʉ, 

ʠ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʚ ʧʦʤʝʝɦʥʠʠ, ʧʨʠʥ̫ʪʘʷ 25Áʉ. 

ʇʣʦʪʥʦʩʪʴ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ ʯʝʨʝʟ ʥʝʠʟʦʣʠʨʦʚʘʥʥʫʶ ʠ ʯʘʩʪʠʯʥʦ ʠʟʦʣʠʨʦʚʘʥʥʫʶ 

ʘʨʤʘʪʫʨʫ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 



n

i
aiʥʘioa lqQ

1

,
 (3.34) 

ʛʜʝ qʥʘi - ʥʦʨʤʳ ʧʣʦʪʥʦʩʪʠ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ, ɺʪ/ʤ (ʢʢʘʣ/ʯĿʤ), ʧʨʠʥʠʤʘʶʪʩʷ ʧʦ ʪʘʙʣ. 13 

ʇʨʠʣ. 2; 

lʘi - ʵʢʚʠʚʘʣʝʥʪʥʘʷ ʜʣʠʥʘ i-ʛʦ ʵʣʝʤʝʥʪʘ ʘʨʤʘʪʫʨ,r ʤ, ʧʨʠʥʠʤʘʝʪʩʷ ʧʦ ʪʘʙʣ. 14 ʇʨʠʣ. 

2. 

ʇʦʪʝʨʠ ʪʝʧʣʦʪʳ ʥʝʠʟʦʣʠʨʦʚʘʥʥʳʤʠ ʬʣʘʥʮʝʚʳʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ ʚ ʧʦʤʝʝɦʥʠʠ 

ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 15 ʇʨʠʣ. 2. 

ʂʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ, ʪʝʨʷʝʤʦʝ ʘʨʤʘʪʫʨʦʡ ʟʘ ʧʣʘʥʠʨʫʝʤʳʡ ʧʝʨʠʦʜ, ʢɼʞ (ʢʢʘʣ), 

ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

;6,3
1

n

i
ai

oi

cp

i
oao Z

tt

tt
QQ

 (3.35) 
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 (3.35ʘ) 

ʛʜʝ ti, t
cp

, tʦ - ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʥʫʪʨʝʥʥʝʛʦ ʚʦʟʜʫʭʘ, ʥʘʨʫʞʥʦʛʦ ʟʘ 

ʧʣʘʥʠʨʫʝʤʳʡ ʧʝʨʠʦʜ ʠ ʨʘʩʯʝʪʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʦʪʦʧʣʝʥʠ̫ , Áʉ; 

Zai - ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪʳ i-ʡ ʘʨʤʘʪʫʨʳ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʧʝʨʠʦʜʝ, ʯ; 

n - ʢʦʣʠʯʝʩʪʚʦ ʘʨʤʘʪʫʨʳ. 

3.2.6. ʇʦʪʝʨʠ ʪʝʧʣʦʪʳ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʪʝʧʣʦʚʦʡ ʠʟʦʣʷʮʠʠ ʧʘʨʦʧʨʦʚʦʜʦʚ ʠ 

ʢʦʥʜʝʥʩʘʪʦʧʨʦʚʦʜʦʚ ʦʧʨʝʜʝʣʷʶʪʩʷ ʘʥʘʣʦʛʠʯʥʦ ʧʦʪʝʨʷʤ ʚʦʜʷʥʳʤʠ ʪʝʧʣʦʚʳʤʠ ʩʝʪʷʤʠ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʨʤʘʤʠ ʧʣʦʪʥʦʩʪʠ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ ʜʣʷ ʧʘʨʦʧʨʦʚʦʜʦʚ ʠ 

ʢʦʥʜʝʥʩʘʪʦʧʨʦʚʦʜʦʚ, ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʉʅʠʇ 2.04.14-88*.  

3.2.7. ʇʦʪʝʨʠ ʪʝʧʣʦʪʳ ʧʨʠ ʟʘʤʝʥʝ ʫʯʘʩʪʢʘ ʪʝʧʣʦʚʦʡ ʩʝʪʠ ʙʝʩʢʘʥʘʣʴʥʦʡ ʧʨʦʢʣʘʜʢʠ ʩ 

ʪʨʘʜʠʮʠʦʥʥʦʡ ʪʝʧʣʦʚʦʡ ʠʟʦʣʷʮʠʝʡ ʪʝʧʣʦʧʨʦʚʦʜʦʤ ʩ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʦʡ 

ʢʦʥʩʪʨʫʢʮʠʝʡ ʩ ʧʝʥʦʧʦʣʠʫʨʝʪʘʥʦʚʦʡ ʪʝʧʣʦʠʟʦʣʷʮʠʝʡ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʣʝʜʫʶʠɦʤ 

ʦʙʨʘʟʦʤ. 

ʇʣʦʪʥʦʩʪʴ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ ʜʣʷ ʙʝʩʢʘʥʘʣʴʥʦʡ ʜʚʫʭʪʨʫʙʥʦʡ ʧʨʦʢʣʘʜʢʠ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʧʦ ʬʦʨʤʫʣʘʤ: 

ʜʣʷ ʧʦʜʘʶʝɦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʘ 

qʧ = (tʧ - tʛʨ)/Rʧ, (3.36) 

ʜʣʷ ʦʙʨʘʪʥʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʘ 

qʦ = (tʦ - tʛʨ)/Rʦ, (3.37) 

ʛʜʝ Rʧ, Rʦ - ʧʦʣʥʳʝ ʪʝʨʤʠʯʝʩʢʠʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʣʷ ʧʦʜʘʶʝɦʛʦ ʠ 

ʦʙʨʘʪʥʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʦʚ. 

Rʧ = Rʧ
ʠʟ

 + Rʧ
ʛʨ

 + Rʧ
ʜʦʧ

, (3.38) 

Rʦ = Rʦ
ʠʟ

 + Rʦ
ʛʨ

 + Rʦ
ʜʦʧ

, (3.39) 

ʛʜʝ: Rʠʟ, Rʛʨ, Rʜʦʧ - ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʪʝʨʤʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʪʝʧʣʦʚʦʡ ʠʟʦʣʷʮʠʠ, 

ʛʨʫʥʪʘ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʪʝʨʤʠʯʝʩʢʠʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚʟʘʠʤʥʦʛʦ ʚʣʠʷʥʠʷ 

ʪʝʧʣʦʧʨʦʚʦʜʦʚ, (ʤĿÁʉ)/ɺʪ [(ʯĿʤĿÁʉ)/ʢʢʘʣ]. 
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 (3.40) 

ʛʜʝ ɚʠʟ - ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ ʦʩʥʦʚʥʦʛʦ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʦʛʦ ʩʣʦʷ, ɺʪ/(ʤĿÁʉ) 

[ʢʢʘʣ/(ʯĿʤĿÁʉ)]; 
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dʠʟ, dʥ - ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʠʘʤʝʪʨ ʪʨʫʙʦʧʨʦʚʦʜʘ ʩ ʠʟʦʣʷʮʠʝʡ ʠ ʥʘʨʫʞʥʳʡ ʜʠʘʤʝʪʨ 

ʩʪʘʣʴʥʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʘ ʙʝʟ ʠʟʦʣʷʮʠʠ, ʤ. 

,
4

ln
2

1

ʠʟʛʨ

ʛʨ

d

h
R

 (3.41) 

ʛʜʝ ɚʛʨ - ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ ʛʨʫʥʪʘ, ɺʪ/(ʤĿÁʉ) [ʢʢʘʣ/(ʯĿʤĿÁʉ)]; 

h - ʛʣʫʙʠʥʘ ʟʘʣʦʞʝʥʠʷ ʪʨʫʙʦʧʨʦʚʦʜʘ ʜʦ ʝʛʦ ʦʩʠ, ʤ. 

Rʧ
ʜʦʧ

 = űʧRű; (3.42) 

Rʦ
ʜʦʧ

 = űʦRű, (3.43) 

ʛʜʝ Rű - ʬʘʢʪʦʨ ʪʝʨʤʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚʟʘʠʤʥʦʛʦ ʚʣʠʷʥʠʷ ʪʝʧʣʦʧʨʦʚʦʜʦʚ 

(ʤĿÁʉ)/ɺʪ [(ʯĿʤĿÁʉ)/ʢʢʘʣ]; 

űʧ, űʦ - ʢʦʵʬʬʠʮʠʝʥʪʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʪʝʨʤʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʣʷ ʧʦʜʘʶʝɦʛʦ ʠ ʦʙʨʘʪʥʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʦʚ. 
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ʛʜʝ r - ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʦʩʷʤʠ ʪʨʫʙʦʧʨʦʚʦʜʘ ʧʦ ʛʦʨʠʟʦʥʪʘʣʠ, ʤ. 

;
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. (3.46) 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʘʩʯʝʪʦʚ ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʪʝʧʣʦʚʦʡ ʠʟʦʣʷʮʠʠ ʠʟ 

ʧʝʥʦʧʦʣʠʫʨʝʪʘʥʘ ʧʨʠʥʠʤʘʝʪʩʷ 0,03 ɺʪ/(ʤĿÁʉ) [0,026 ʢʢʘʣ/(ʯĿʤĿÁʉ)] (ʜʘʥʥʳʝ 

ʠʟʛʦʪʦʚʠʪʝʣʷ ʪʨʫʙʦʧʨʦʚʦʜʦʚ, ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʇʇʋ, ʟʘʚʦʜʘ çʄʦʩʬʣʦʫʣʘʡʥè). ɿʥʘʯʝʥʠʷ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʪʨʘʜʠʮʠʦʥʥʳʭ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ 

ʙʝʩʢʘʥʘʣʴʥʦʡ ʧʨʦʢʣʘʜʢʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩ ʫʯʝʪʦʤ ʫʚʣʘʞʥʝʥʠʷ: 

ɚʛʨ = ɚK, (3.47) 

ʛʜʝ ɚ - ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʩʫʭʦʛʦ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, 

ɺʪ/(ʤĿÁʉ) [ʢʢʘʣ/(ʯĿʤĿÁʉ)], ʧʨʠʥʠʤʘʝʪʩʷ ʧʦ ʪʘʙʣ. 16 ʇʨʠʣ. 2; 

K - ʢʦʵʬʬʠʮʠʝʥʪ ʫʚʣʘʞʥʝʥʠ̫, ʫʯʠʪʳʚʘʶʱʠʡ ʫʚʝʣʠʯʝʥʠʝ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʦʪ 

ʫʚʣʘʞʥʝʥʠʷ, ʧʨʠʥʠʤʘʝʪʩʷ ʧʦ ʪʘʙʣ. 17 ʇʨʠʣ. 2. 

3.3. ʇʈʀʄɽʈʓ ʈɸʉʏɽʊʆɺ 

ʇʨʠʤʝʨ 1. ʆʧʨʝʜʝʣʠʪʴ ʨʘʩʭʦʜ ʪʝʧʣʦʪʳ ʥʘ ʨʘʟʦʛʨʝʚ ʠ ʩʣʠʚ ʤʘʟʫʪʘ, ʧʦʩʪʫʧʠʚʝhʛʦ ʚ ʛ. 

ʉʘʤʘʨʫ ʚ ʷʥʚʘʨʝ ʚ 60-ʪʦʥʥʦʡ ʮʠʩʪʝʨʥʝ. 

ʄʘʨʢʘ ʤʘʟʫʪʘ ʄ 80. ɺʨʝʤʷ ʩʣʝʜʦʚʘʥʠʷ ʚ ʧʫʪʠ 72 ʯ. ʊʝʤʧʝʨʘʪʫʨʘ ʤʘʟʫʪʘ ʧʝʨʝʜ 

ʩʣʠʚʦʤ 50 Áʉ, ʥʘʯʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʮʠʩʪʝʨʥʝ -1,7 Áʉ. ʂʦʵʬʬʠʮʠʝʥʪ ʦʭʣʘʞʜʝʥʠʷ ʜʣʷ 

60-ʪʦʥʥʦʡ ʮʠʩʪʝʨʥʳ ʨʘʚʝʥ 1,55. ʇʣʦʪʥʦʩʪʴ ʤʘʟʫʪʘ 990 ʢʛ/ʤ
3
. ɺʨʝʤʷ ʨʘʟʦʛʨʝʚʘ ʠ ʩʣʠʚʘ 

(ʪʘʙʣ. 3.5) 10 ʯ. 

1. ʇʦ ʬʦʨʤʫʣʝ (3.16) ʦʧʨʝʜʝʣʠʤ ʫʜʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ, ʥʝʦʙʭʦʜʠʤʦʝ ʥʘ 

ʨʘʟʦʛʨʝʚ ʠ ʩʣʠʚ ʤʘʟʫʪʘ: 

qʩʣ = 1884,5[50 - (-1,7)] Ĭ (1 + 10 Ĭ 1,55 Ĭ 10/990] = 112682,6 ʢɼʞ/ʪ (26912,5 ʢʢʘʣ/ʪ). 

2. ʆʧʨʝʜʝʣʠʤ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ, ʥʝʦʙʭʦʜʠʤʦʝ ʥʘ ʨʘʟʦʛʨʝʚ ʠ ʩʣʠʚ 60 ʪ ʤʘʟʫʪʘ: 

Qʩʣ = 112682,6 Ĭ 60 Ĭ 10-6
 = 6,76 ɻɼʞ (1,61 ɻʢʘʣ). 



ʇʨʠʤʝʨ 2. ʆʧʨʝʜʝʣʠʪʴ ʨʘʩʭʦʜ ʪʝʧʣʦʪʳ ʥʘ ʢʦʤʧʝʥʩʘʮʠʁ  ʪʝʧʣʦʚʳʭ ʧʦʪʝʨʴ ʧʨʠ 

ʭʨʘʥʝʥʠʠ ʤʘʟʫʪʘ ʄ 80 ʚ ʠʟʦʣʠʨʦʚʘʥʥʦʤ ʨʝʟʝʨʚʫʘʨʝ. 

ʄʘʩʩʘ ʤʘʟʫʪʘ ʚ ʨʝʟʝʨʚʫʘʨʝ 2 ʪʳʩ. ʪ, ʧʦʚʝʨʭʥʦʩʪʴ ʨʝʟʝʨʚʫʘʨʘ 927 ʤ
2
. ɽʤʢʦʩʪʴ 

ʨʝʟʝʨʚʫʘʨʘ 2150 ʤ
3
. ʈʘʩʭʦʜ ʪʦʧʣʠʚʘ 100 ʪ/ʩʫʪ. ʇʣʦʪʥʦʩʪʴ ʤʘʟʫʪʘ 990 ʢʛ/ʤ

3
. 

ʂʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʝʨʝʜʘʯʠ ʩʪʝʥʦʢ ʨʝʟʝʨʚʫʘʨʘ 3,49 ɺʪ/(ʤ
2
ĿÁʉ). ʊʝʤʧʝʨʘʪʫʨʘ ʩʣʠʚʘ 

ʤʘʟʫʪʘ 50 Áʉ. ʉʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ ʟʘ ʚʨʝʤʷ ʭʨʘʥʝʥʠʷ -13,8 Áʉ. 

1. ʆʧʨʝʜʝʣʷʝʤ ʚʨʝʤʷ ʭʨʘʥʝʥʠʷ ʚ ʨʝʟʝʨʚʫʘʨʝ: 

Zʧʨ = 2000/(100 Ĭ 24) = 480 ʯ. 

2. ʆʧʨʝʜʝʣʷʝʤ ʫʜʝʣʴʥʳʡ ʨʘʩʭʦʜ ʪʝʧʣʦʪʳ ʥʘ ʢʦʤʧʝʥʩʘʮʠʶ ʧʦʪʝʨʴ ʧʨʠ ʭʨʘʥʝʥʠʠ 

ʤʘʟʫʪʘ ʧʦ ʬʦʨʤʫʣʝ (3.17): 

qʭʨ = 2520 Ĭ 927 Ĭ 3,49 Ĭ [50 - (-13,8)] Ĭ 480/(990 Ĭ 2150) = 117298,9 ʢɼʞ/ʪ (28015 

ʢʢʘʣ/ʪ). 

3. ʆʧʨʝʜʝʣʷʝʤ ʩʨʝʜʥʶʶ ʤʘʩʩʫ ʤʘʟʫʪʘ ʄʤ ʚ ʨʝʟʝʨʚʫʘʨʝ ʟʘ ʚʨʝʤʷ ʭʨʘʥʝʥʠʷ ʚ ʪʝʯʝʥʠʝ 

20 ʩʫʪ. (480 ʯ) ʧʨʠ ʦʪʙʦʨʝ 100 ʪ ʝʞʝʩʫʪʦʯʥʦ: 

ʄʤ = 

20

120

1

i
iʤiZM
 = (2000 Ĭ 1 + 1900 Ĭ 1 + 1800 Ĭ 1 + 1700 Ĭ 1 + 1600 Ĭ 1 + 1500 Ĭ 1 + 

1400 Ĭ 1 + 1300 Ĭ 1 + 1200 Ĭ 1 + 1100 Ĭ 1 + 1000 Ĭ 1 + 900 Ĭ 1 + 800 Ĭ 1 + 700 Ĭ 1 + 600 

Ĭ 1 + 500 Ĭ 1 + 400 Ĭ 1 + 300 Ĭ 1 + 200 Ĭ 1 + 100 Ĭ 1)/20 = 1050 ʪ. 

4. ʆʧʨʝʜʝʣʷʝʤ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ ʜʣʷ ʢʦʤʧʝʥʩʘʮʠʠ ʧʦʪʝʨʴ ʧʨʠ ʭʨʘʥʝʥʠʠ ʤʘʟʫʪʘ: 

Qʭʨ = 117298,9 Ĭ 1050 Ĭ 10
-6
 = 123,2 ɻɼʞ (29,4 ɻʢʘʣ). 

ʇʨʠʤʝʨ 3. ʆʧʨʝʜʝʣʠʪʴ ʥʦʨʤʘʪʠʚʥʳʝ ʧʦʪʝʨʠ ʪʝʧʣʦʪʳ ʟʘ ʦʪʦʧʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ 

ʪʝʧʣʦʚʦʡ ʩʝʪʴʶ ʦʙʱʝʡ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ 11,6 ʢʤ, ʚ ʪʦʤ ʯʠʩʣʝ: ʧʨʦʢʣʘʜʢʘ ʚ ʧʦʜʟʝʤʥʳʭ 

ʥʝʧʨʦʭʦʜʥʳʭ ʢʘʥʘʣʘʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʜʠʘʤʝʪʨʦʤ 377 ʤʤ - 0,5 ʢʤ; 273 ʤʤ - 1 ʢʤ; 219 ʤʤ 

- 2 ʢʤ; 159 ʤʤ - 2,5 ʢʤ; 108 ʤʤ - 3 ʢʤ; 76 ʤʤ - 1,1 ʢʤ; ʙʝʩʢʘʥʘʣʴʥʘʷ ʧʨʦʢʣʘʜʢʘ 

ʪʨʫʙʦʧʨʦʚʦʜʘ ʜʠʘʤʝʪʨʦʤ 219 ʤʤ - 1 ʢʤ; ʥʘʜʟʝʤʥʘʷ ʧʨʦʢʣʘʜʢʘ ʪʨʫʙʦʧʨʦʚʦʜʘ ʜʠʘʤʝʪʨʦʤ 

377 ʤʤ - 0,5 ʢʤ. 

ʉʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʛʨʫʥʪʘ ʟʘ ʦʪʦʧʠʪʝʣʥɹʳʡ ʧʝʨʠʦʜ 1,3 Áʉ, ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ ʟʘ ʦʪʦʧʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ -3 Áʉ. ʉʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʚ ʧʦʜʘʶʝɦʤ ʪʨʫʙʦʧʨʦʚʦʜʝ 84, ʚ ʦʙʨʘʪʥʦʤ 48 Áʉ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʦʪʦʧʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ 218 ʩʫʪ. ʊʝʤʧʝʨʘʪʫʨʘ ʭʦʣʦʜʥʦʡ ʚʦʜʳ ʟʘ ʦʪʦʧʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ 5 

Áʉ. 

1. ʆʧʨʝʜʝʣʷʝʤ ʧʦʧʨʘʚʦʯʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʢ ʥʦʨʤʘʤ ʧʣʦʪʥʦʩʪʠ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ ʧʦ 

ʬʦʨʤʫʣʘʤ (3.27), (3.28), (3.29): 

ʜʣʷ ʧʦʜʟʝʤʥʦʡ ʧʨʦʢʣʘʜʢʠ 

;995,0
525090

3,124884ʧʦʜʟK
 

ʜʣʷ ʥʘʜʟʝʤʥʦʡ ʧʨʦʢʣʘʜʢʠ 

;023,1
590

)0,3(84ʥʘʜʟ

ʧK
 

133,1
550

)0,3(48ʥʘʜʟ

ʦK
. 

2. ʆʧʨʝʜʝʣʷʝʤ ʧʣʦʪʥʦʩʪʴ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʪʝʧʣʦʚʦʡ ʠʟʦʣʷʮʠʠ ʧʦ 

ʚʠʜʘʤ ʧʨʦʢʣʘʜʢʠ ʩ ʫʯʝʪʦʤ ʜʠʘʤʝʪʨʘ, ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʠ ʧʦʧʨʘʚʦʯʥr ʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ. 

ʅʦʨʤʳ ʧʣʦʪʥʦʩʪʠ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ ʧʨʠʥʠʤʘʝʤ ʧʦ ʪʘʙʣ. 8 - 10 ʇʨʠʣ. 2 ʜʣʷ ʪʝʤʧʝʨʘʪʫʨʳ 

ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʚ ʧʦʜʘʶʱʝʤ ʪʨʫʙʦʧʨʦʚʦʜʝ 90 Áʉ, ʚ ʦʙʨʘʪʥʦʤ -50 Áʉ. 

ʇʦ ʧʨʦʢʣʘʜʢʝ ʚ ʧʦʜʟʝʤʥʳʭ ʥʝʧʨʦʭʦʜʥʳʭ ʢʘʥʘʣʘʭ 

Ɇqil i = 0,995 Ĭ 10
3
(212,8 Ĭ 0,5 + 174,5 Ĭ 1 + 151,2 Ĭ 2 + 124,4 Ĭ 2,5 + 102,3 Ĭ 3 + 86 Ĭ 1,1) 

= 1280,6 ʢɺʪ. 



ʇʦ ʙʝʩʢʘʥʘʣʴʥʦʡ ʧʨʦʢʣʘʜʢʝ 

qil i = 0,995 Ĭ 117,4 Ĭ 1 Ĭ 10
3
 = 116,8 ʢɺʪ. 

ʇʦ ʥʘʜʟʝʤʥʦʡ ʧʨʦʢʣʘʜʢʝ 

qil i = 0,5 Ĭ 103(1,023 Ĭ 98,4 Ĭ + 1,133 Ĭ 68,6) = 89,2 ʢɺʪ. 

3. ʆʧʨʝʜʝʣʷʝʤ ʩʫʤʤʘʨʥr ʝ ʧʦʪʝʨʠ ʪʝʧʣʦʪʳ ʯʝʨʝʟ ʠʟʦʣʠʨʦʚʘʥʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ 

ʪʝʧʣʦʧʨʦʚʦʜʦʚ ʟʘ ʦʪʦʧʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʧʦ ʬʦʨʤʫʣʝ (3.26): 

Qʪʧ = 3,6(1280,6 + 116,8 + 89,2)24 Ĭ 218 Ĭ 10
-3
 = 28000,4 ɻɼʞ (6687,5 ɻʢʘʣ). 

4. ʆʧʨʝʜʝʣʷʝʤ ʦʙʲʝʤ ʚʦʜʳ ʚ ʜʚʫʭʪʨʫʙʥʳʭ ʪʝʧʣʦʚʳʭ ʩʝʪʷʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʘʙʣ. 3 

ʇʨʠʣ. 5. 

Vʩ = 2(100,05 Ĭ 1 + 51,04 Ĭ 1 + 32,35 Ĭ 3 + 17,66 Ĭ 2,5 + 7,85 Ĭ 3 + 3,74 Ĭ 1,1) = 639,9 ʤ
3
. 

5. ʆʧʨʝʜʝʣʷʝʤ ʧʦʪʝʨʠ ʪʝʧʣʦʪʳ ʩ ʫʪʝʯʢʦʡ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʠʟ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʪʝʧʣʦʚʦʡ 

ʩʝʪʠ ʧʦ ʬʦʨʤʫʣʝ (3.32): 

Qʫ = 0,0025 Ĭ 639,9 Ĭ 4,187 Ĭ 1000
5

2

4884

24 Ĭ 218 Ĭ 10
-6
 = 2137,7 ɻɼʞ (510,6 

ɻʢʘʣ). 

6. ʆʧʨʝʜʝʣʷʝʤ ʩʫʤʤʘʨʥʳʝ ʥʦʨʤʘʪʠʚʥʳʝ ʪʝʧʣʦʚʳʝ ʧʦʪʝʨʠ ʪʨʫʙʦʧʨʦʚʦʜʘʤʠ ʟʘ 

ʦʪʦʧʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ: 

Qʪʩ = 28000,4 + 2137,7 = 30138,1 ɻɼʞ (7198,1 ɻʢʘʣ). 

4. ʆʇʈɽɼɽʃɽʅʀɽ ʇʆʊʈɽɹʅʆɻʆ ʂʆʃʀʏɽʉʊɺɸ ʊʆʇʃʀɺɸ ʅɸ ɺʓʈɸɹʆʊʂʋ 

ʊɽʇʃʆʊʓ 

4.1. ʇʦʣʥʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʫʩʣʦʚʥʦʤ ʪʦʧʣʠʚʝ ʜʣʷ ʢʦʪʝʣʴʥʦʡ ʚ ʧʣʘʥʠʨʫʝʤʦʤ ʧʝʨʠʦʜʝ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʩ ʫʯʝʪʦʤ ʧʦʪʝʨʴ ʪʦʧʣʠʚʘ ʧʨʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʠ ʠ ʭʨʘʥʝʥʠʠ, ʪ ʫ.ʪ.: 

Bʧʦʣʥ = űʧĿB, (4.1) 

ʛʜʝ: B - ʧʦʪʨʝʙʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʦʧʣʠʚʘ ʥʘ ʚʳʨʘʙʦʪʢʫ ʪʝʧʣʦʪʳ ʢʦʪʝʣʴʥʦʡ ʚ ʧʣʘʥʠʨʫʝʤʦʤ 

ʧʝʨʠʦʜʝ, ʢʛ ʫ.ʪ.; 

űʧ - ʢʦɻʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʧʦʪʝʨʠ ʪʦʧʣʠʚʘ, ʧʨʠʥʠʤʘʝʪʩʷ ʧʦ ʪʘʙʣ. 1 ʠ 2 

ʇʨʠʣʦʞʝʥʠʷ 3. 

4.2. ʇʦʪʨʝʙʥʦʩʪʴ ʚ ʫʩʣʦʚʥʦʤ ʪʦʧʣʠʚʝ ʜʣʷ ʚʳʨʘʙʦʪʢʠ ʪʝʧʣʦʪʳ ʢʦʪʝʣʴʥʦʡ, ʪ ʫ.ʪ., 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʤʥʦʞʝʥʠʝʤ ʦʙʝɦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʳʨʘʙʘʪʳʚʘʝʤʦʛʦ ʪʝʧʣʦʪʳ Qʚʳʨ, 

ʦʧʨʝʜʝʣʷʝʤʦʛʦ ʧʦ ʬʦʨʤʫʣʝ (3.1) ʥʘ ʫʜʝʣʴʥʫ  ʁʥʦʨʤʫ ʨʘʩʭʦʜʘ ʫʩʣʦʚʥʦʛʦ ʪʦʧʣʠʚʘ ʜʣʷ 

ʚr ʨʘʙʦʪʢʠ 1 ɻɼʞ (1 ɻʢʘʣ) ʪʝʧʣʦʪʳ ʠʣʠ 1 ʪ ʥʦʨʤʘʣʴʥʦʛʦ ʧʘʨʘ: 

B = QʚʳʨĿbĿ10
-3
, (4.2) 

ʛʜʝ: b - ʫʜʝʣʴʥʳʡ ʨʘʩʭʦʜ ʫʩʣʦʚʥʦʛʦ ʪʦʧʣʠʚʘ, ʢʛ ʫ.ʪ./ɻɼʞ (ʢʛ ʫ.ʪ./ɻʢʘʣ). 

4.3. ʋʜʝʣʥɹr ʡ ʨʘʩʭʦʜ ʫʩʣʦʚʥʦʛʦ ʪʦʧʣʠʚʘ, ʢʛ ʫ.ʪ./ɻɼʞ (ʢʛ ʫ.ʪ./ɻʢʘʣ), ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ 

ʬʦʨʤʫʣʝ: 
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(4.3) 
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ʢʘ

b

 (4.3ʘ) 

ʛʜʝ: 
ʩʨʙʨ

ʢʘ  - ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʣʝʟʥʦʛʦ ʜʝʡʩʪʚʠʷ ʢʦʪʣʦʘʛʨʝʛʘʪʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʠɦʡ 

ʥʦʤʠʥʘʣʴʥʦʡ ʟʘʛʨʫʟʢʝ ʢʦʪʣʦʘʛʨʝʛʘʪʘ, %. 



ʂʇɼ ʢʦʪʣʦʘʛʨʝʛʘʪʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʘʩʧʦʨʪʥʳʭ ʜʘʥʥʳʭ ʠʣʠ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʨʝʞʠʤʥʦ-ʥʘʣʘʜʦʯʥʭr ʠʩʧʳʪʘʥʠʡ ʢʦʪʣʦʘʛʨʝʛʘʪʘ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ ʪʝʭʥʠʯʝʩʢʠ 

ʠʩʧʨʘʚʥʦʤ ʠ ʦʪʣʘʞʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ. ʀʩʧʳʪʘʥʠʷ ʢʦʪʣʦʘʛʨʝʛʘʪʦʚ ʧʨʦʚʦʜʷʪʩʷ ʧʦ 

ʫʪʚʝʨʞʜʝʥʥʦʡ ʤʝʪʦʜʠʢʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ, ʥʦʨʤʳ ʨʘʩʭʦʜʘ 

ʪʦʧʣʠʚʘ. 

ɽʩʣʠ ʟʘ ʢʦʪʣʦʘʛʨʝʛʘʪʦʤ ʫʩʪʘʥʦʚʣʝʥ ʵʢʦʥʦʤʘʡʟʝʨ ʜʣʷ ʥʘʛʨʝʚʘ ʧʠʪʘʪʝʣʴʥʦʡ ʚʦʜʳ ʠʣʠ 

ʪʝʧʣʦʦʙʤʝʥʥʠʢ ʜʣʷ ʧʦʜʦʛʨʝʚʘ ʜʫʪʴʝʚʦʛʦ ʚʦʟʜʫʭʘ, ʦʙʱʠʡ ʂʇɼ ʢʦʪʣʦʘʛʨʝʛʘʪʘ 

ʧʨʠʥʠʤʘʝʪʩʷ ʩ ʫʯʝʪʦʤ ʫʪʠʣʠʟʘʪʦʨʘ. 

4.4. ʋʜʝʣʴʥʳʝ ʥʦʨʤʳ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʥʘ ʚʳʨʘʙʦʪʢʫ ʪʝʧʣʦʪʳ ʜʣʷ ʢʦʪʣʦʘʛʨʝʛʘʪʦʚ ʥʘ 

ʥʦʤʠʥʘʣʥɹʦʡ ʥʘʛʨʫʟʢʝ (ʧʘʩʧʦʨʪʥʳʝ ʜʘʥʥʳʝ) ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 3 ʇʨʠʣʦʞʝʥʠʷ 3. ʇʨʠ 

ʦʪʢʣʦʥʝʥʠʠ ʥʘʛʨʫʟʢʠ ʦʪ ʥʦʤʠʥʘʣʴʥʦʡ ʫʜʝʣʴʥʳʝ ʥʦʨʤʳ ʦʧʨʝʜʝʣʷʶʪʩ ̫ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʥʦʨʤʘʪʠʚʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʢʦʪʣʦʘʛʨʝʛʘʪʦʚ. ʅʦʨʤʘʪʠʚʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʦʧʨʝʜʝʣʷʝʪ ʠʟʤʝʥʝʥʠʝ ʚʝʣʠʯʠʥʳ ʫʜʝʣʴʥʦʛʦ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ, ʢʛ ʫ.ʪ./ɻɼʞ (ʢʛ ʫ.ʪ./ɻʢʘʣ), 

ʚʦ ʚʩʝʤ ʜʠʘʧʘʟʦʥʝ ʥʘʛʨʫʟʦʢ ʢʦʪʣʦʘʛʨʝʛʘʪʘ ʦʪ ʤʠʥʠʤʘʣʴʥʦʡ ʜʦ ʤʘʢʩʠʤʘʣʴʥʦʡ [14]. 

ʙʨi

ʢʘ

ʢʘ

ʙʨi

ʢʘ Qfb
86,142

)(

, (4.4) 

ʛʜʝ 
ʙʨi

ʢʘ - ʬʘʢʪʠʯʝʩʢʠʡ ʂʇɼ ʢʦʪʝʣʴʥʦʛʦ ʘʛʨʝʛʘʪʘ ʧʨʠ i-ʦʡ ʥʘʛʨʫʟʢʝ. 

ʇʨʠ ʦʪʢʣʦʥʝʥʠʠ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʜʦʣʞʥʳ ʙʳʪɹ  ʦʧʨʝʜʝʣʝʥʳ ʥʦʨʤʘʪʠʚʥʳʝ 

ʢʦʵʬʬʠʮʠʝʥʪʳ: 

 ʢʦʵʬʬʠʮʠʝʥʪ K1, ʫʯʠʪʳʚʘʶʠɦʡ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʫʶ ʥʘʛʨʫʟʢʫ ʢʦʪʣʦʘʛʨʝʛʘʪʘ; 

 ʢʦʵʬʬʠʮʠʝʥʪ K2, ʫʯʠʪʳʚʘʶʱʠʡ ʨʘʙʦʪʫ ʢʦʪʣʦʘʛʨʝʛʘʪʘ ʙʝʟ ʭʚʦʩʪʦʚʳʭ 

ʧʦʚʝʨʭʥʦʩʪʝʡ ʥʘʛʨʝʚʘ; 

 ʢʦʵʬʬʠʮʠʝʥʪ K3, ʫʯʠʪʳʚʘʶʱʠʡ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʨʘʩʯʝʪʥʳʭ ʚʠʜʦʚ ʪʦʧʣʠʚʘ. 

ʂʦʵʬʬʠʮʠʝʥʪʳ K1, K2, K3 - ʦʧʨʝʜʝʣʷʶʪʩʷ ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʚʝʣʠʯʠʥ ʫʜʝʣʴʥʦʛʦ ʨʘʩʭʦʜʘ 

ʪʦʧʣʠʚʘ ʧʨʠ ʬʘʢʪʠʯʝʩʢʠʭ ʥʘʛʨʫʟʢʘʭ ʢʦʪʣʦʘʛʨʝʛʘʪʘ ʚ ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ ʢ 

ʫʜʝʣʴʥʦʤʫ ʨʘʩʭʦʜʫ ʪʦʧʣʠʚʘ ʧʨʠ ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʨʠ ʥʦʤʠʥʘʣʴʥʦʡ 

ʥʘʛʨʫʟʢʝ: 

ʥʦʤʙʨ

ʢʘ

ʬʘʢʪʙʨ

ʢʘ

b

b
K

. (4.5) 

ʇʨʠ ʨʘʙʦʪʝ ʢʦʪʣʦʘʛʨʝʛʘʪʘ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʭʚʦʩʪʦʚʳʤʠ ʧʦʚʝʨʭʥʦʩʪʷʤʠ ʥʘ 

ʨʘʩʯʝʪʥʦʤ ʪʦʧʣʠʚʝ ʠ ʚ ʥʦʤʠʥʘʣʥɹʦʤ ʨʝʞʠʤʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʨʘʚʥʳ ʝʜʠʥʠʮʝ. 

ɼʣʷ ʥʝʢʦʪʦʨʳʭ ʪʠʧʦʚ ʢʦʪʣʦʚ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ K1 ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 4 

ʇʨʠʣʦʞʝʥʠʷ 3. 

ʂʦʵʬʬʠʮʠʝʥʪ K2 ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʦʣʴʢʦ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʯʫʛʫʥʥʳʭ ʵʢʦʥʦʤʘʡʟʝʨʦʚ ʚ 

ʢʦʪʣʘʭ ʧʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʁ ʜʦ 20 ʪ/ʯ ʧʨʠ ʧʘʨʘʤʝʪʨʘʭ, ʩʦʦʪʚʝʪʩʪʚʫʶʠɦʭ 

ʥʦʤʠʥʘʣʴʥʦʡ ʥʘʛʨʫʟʢʝ. ɿʥʘʯʝʥʠʷ K2 ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʪʦʧʣʠʚʘ 
ʧʨʠʚʝʜʝʥʳ ʥʠʞʝ: 

ʊʦʧʣʠʚʦ ɿʥʘʯʝʥʠʝ K2 

ɻʘʟ 1,025 - 1,035 

ʄʘʟʫʪ 1,03 - 1,037 

ʂʘʤʝʥʥʳʡ ʫʛʦʣʴ 1,07 - 1,08 

ɹʫʨʳʡ ʫʛʦʣʴ 1,07 - 1,08 

ʄʝʥʴʰʝʝ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ K2 ʧʨʠʥʠʤʘʝʪʩʷ ʜʣʷ ʢʦʪʣʦʘʛʨʝʛʘʪʦʚ ʪʠʧʘ 

ɼʂɺʈ.ʐɹɸ, ʙʦʣʴʰʝʝ - ʜʣʷ ʢʦʪʣʦʚ ʪʠʧʘ ʐʫʭʦʚʘ, ʂʈʐ.ɺɺɼ. 

ʂʦʵʬʬʠʮʠʝʥʪ K3 ʜʣʷ ʩʝʢʮʠʦʥʥʳʭ ʩʪʘʣʴʥʳʭ ʠ ʯʫʛʫʥʥʳʭ ʢʦʪʣʦʚ ʪʠʧʘ ʅʈ-18, çʄʠʥʩʢ-

1è, çʋʥʠʚʝʨʩʘʣè, çʊʫʣʘ-3è ʠ ʜʨ., ʘ ʪʘʢʞʝ ʜʣʷ ʧʘʨʦʚʳʭ ʢʦʪʣʦʚ ʪʠʧʘ ɽ-1/9, ʪʦʧʢʠ ʢʦʪʦʨʳʭ 

ʦʙʦʨʫʜʦʚʘʥʳ ʢʦʣʦʩʥʠʢʦʚʦʡ ʨʝʰʝʪʢʦʡ ʩ ʨʫʯʥʳʤ ʦʙʩʣʫʞʠʚʘʥʠʝʤ, ʧʨʠ ʩʞʠʛʘʥʠʠ 

ʨʷʜʦʚʳʭ ʫʛʣʝʡ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʤʝʣʦʯʠ (ʢʣʘʩʩ 0 õ 6 ʤʤ) ʙʦʣʝʝ 60 % ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʳʤ 



1,15 - ʜʣʷ ʘʥʪʨʘʮʠʪʘ; 1,17 - ʜʣʷ ʢʘʤʝʥʥʳʭ ʫʛʣʝʡ; 1,2 - ʜʣ̫ ʙʫʨʳʭ ʫʛʣʝʡ. 

ɼʣʷ ʦʩʪʘʣʴʥʳʭ ʢʦʪʣʦʘʛʨʝʛʘʪʦʚ ʢʦʵʬʬʠʮʠʝʥʪ K3 ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʚʝʣʠʯʠʥʝ ʧʦʪʝʨʴ 

ʪʝʧʣʦʪʳ ʪʦʧʦʢ ʦʪ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʥʝʜʦʞʦʛʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʪʦʧʦʯʥʦʛʦ 

ʫʩʪʨʦʡʩʪʚʘ, ʟʦʣʴʥʦʩʪʠ ʠ ʬʨʘʢʮʠʦʥʥʦʛʦ ʩʦʩʪʘʚʘ ʪʦʧʣʠʚʘ: 
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ʛʜʝ: q4, 
ʠʩʭq4  - ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʦʨʤʘʪʠʚʥʘʷ (ʧʨʦʝʢʪʥʘʷ) ʚʝʣʠʯʠʥʘ ʧʦʪʝʨʴ ʪʝʧʣʦʪʳ ʦʪ 

ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʥʝʜʦʞʦʛʘ ʠ ʠʩʭʦʜʥʘʷ, %; 

Kʤ - ʧʦʧʨʘʚʢʘ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʤʝʣʦʯʠ (ʢʣʘʩʩ 0 õ 6 ʤʤ). ɺʝʣʠʯʠʥʘ ʧʦʧʨʘʚʢʠ ʧʨʠʚʝʜʝʥʘ 

ʥʠʞʝ. 

ʉʦʜʝʨʞʘʥʠʝ ʤʝʣʦʯʠ (ʢʣʘʩʩ 0 õ 6 ʤʤ) ʚ ʪʦʧʣʠʚʝ, % Kʤ 

 55 1,0 

 60 1,03 

 70 1,1 

 80 1,22 

 90 1,4 

4.5. ʋʜʝʣʴʥʳʝ ʥʦʨʤʳ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʥʘ ʚʳʨʘʙʦʪʢʫ 1 ʪ ʥʦʨʤʘʣʴʥʦʛʦ ʧʘʨʘ, ʢʛ ʫ.ʪ./ʪ, 

ʧʨʠ ʵʥʪʘʣʴʧʠʠ ʧʘʨʘ 2675,5 ʢɼʞ/ʢʛ (639 ʢʢʘʣ/ʢʛ) ʧʨʠ ʘʪʤʦʩʬʝʨʥʦʤ ʜʘʚʣʝʥʠʷ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʩʦʦʪʥʦʰʝʥʠʶ: 

b = bʥĿ(1 + Kʧʨʦʜ), (4.7) 

ʛʜʝ: bʥ - ʨʘʩʯʝʪʥʘʷ ʫʜʝʣʴʥʘʷ ʥʦʨʤʘ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʥʘ ʚʳʨʘʙʦʪʢʫ 1 ʪ ʥʦʨʤʘʣʴʥʦʛʦ ʧʘʨʘ, 

ʢʛ ʫ.ʪ./ʪ, ʟʥʘʯʝʥʠʷ ʫʜʝʣʴʥʳʭ ʥʦʨʤ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 5 ʇʨʠʣʦʞʝʥʠʷ 3; 

Kʧʨʦʜ - ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʧʦʪʝʨʠ ʪʝʧʣʦʪʳ ʩ ʧʨʦʜʫʚʦʯʥʦʡ ʚʦʜʦʡ. 

ʇʝʨʝʩʯʝʪ ʧʘʨʘ ʠʟ ʢʦʪʣʘ ʚ ʥʦʨʤʘʣʴʥʳʡ ʚʳʧʦʣʥʷʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

Gʥʧ = GʧʨĿ(Iʧ - Iʧʚ)/Iʥʧ, (4.8) 

ʛʜʝ: Gʥʧ - ʧʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʢʦʪʝʣʴʥʦʡ ʚ ʥʦʨʤʘʣʴʥʦʤ ʧʘʨʝ, ʢʛ/ʯ; 

Gʧʨ - ʧʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʥɹʦʩʪʴ ʢʦʪʝʣʴʥʦʡ ʚ ʨʘʙʦʯʝʤ ʧʘʨʝ, ʢʛ/ʯ; 

Iʧ, Iʧʚ - ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʵʥʪʘʣʴʧʠʷ ʧʘʨʘ ʠ ʧʠʪʘʪʝʣʴʥʦʡ ʟʦʣʳ, ʢɼʞ/ʢʛ (ʢʢʘʣ/ʢʛ); 

Iʥʧ - ʵʥʪʘʣʴʧʠʷ ʥʦʨʤʘʣʴʥʦʛʦ ʧʘʨʘ, ʨʘʚʥʘʷ 2675,5 ʢɼʞ/ʢʛ (639 ʢʢʘʣ/ʢʛ). 

4.6. ʇʨʠ ʥʘʣʠʯʠʠ ʚ ʢʦʪʝʣʴʥʦʡ ʥʝʩʢʦʣʴʢʠʭ ʢʦʪʣʦʚ ʨʘʟʥʳʭ ʪʠʧʦʚ ʩʨʝʜʥʷʷ ʥʦʨʤʘ 

ʨʘʩʭʦʜʘ ʫʩʣʦʚʥʦʛʦ ʪʦʧʣʠʚʘ ʥʘ ʚʳʨʘʙʦʪʢʫ ʪʝʧʣʦʪʳ ʟʘ ʧʣʘʥʠʨʫʝʤʳʡ ʧʝʨʠʦʜ, ʢʛ ʫ.ʪ./ɻɼʞ 

(ʢʛ ʫ.ʪ./ɻʢʘʣ), ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʘʷ ʚʝʣʠʯʠʥʘ ʧʦ ʬʦʨʤʫʣʝ: 

n

i
i

n

i
ii

cp

Q

Qb

b

1

1

, (4.9) 

ʛʜʝ: bi - ʥʦʨʤʘ ʫʜʝʣʴʥʦʛʦ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʜʣʷ i-ʛʦ ʢʦʪʣʘ, ʢʛ ʫ.ʪ./ɻɼʞ (ʢʛ ʫ.ʪ./ɻʢʘʣ); 

Qi - ʚ ʨrʘʙʦʪʢʘ ʪʝʧʣʦʪʳ (ʧʘʨʘ) i-ʤ ʢʦʪʣʦʤ ʟʘ ʧʣʘʥʠʨʫʝʤʳʡ ʧʝʨʠʦʜ, ɻɼʞ (ɻʢʘʣ); 

n - ʢʦʣʠʯʝʩʪʚʦ ʢʦʪʣʦʚ ʚ ʢʦʪʝʣʴʥʦʡ. 

4.7. ʋʜʝʣʴʥʳʡ ʨʘʩʭʦʜ ʫʩʣʦʚʥʦʛʦ ʪʦʧʣʠʚʘ ʥʘ ʨʘʩʪʦʧʢʫ ʢʦʪʣʘ ʩ ʫʯʝʪʦʤ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʟʘʚʠʩʠʪ ʦʪ ʧʣʦʱʘʜʠ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘʛʨʝʚʘ ʢʦʪʣʘ, ʯʠʩʣʘ ʠ 

ʜʣʠʪʝʣʴʥʦʩʪʠ ʦʩʪʘʥʦʚʦʢ ʢʦʪʣʘ (ʪʘʙʣ. 5 ʇʨʠʣʦʞʝʥʠʷ 3). 

4.8. ʇʝʨʝʩʯʝʪ ʫʩʣʦʚʥʦʛʦ ʪʦʧʣʠʚʘ Bʫʩʣ ʚ ʥʘʪʫʨʘʣʴʥʦʝ Bʥʘʪ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʪʦʧʣʠʚʘ ʠ ʟʥʘʯʝʥʠʝʤ ʢʘʣʦʨʠʡʥʦʛʦ ʵʢʚʠʚʘʣʝʥʪʘ ʧʦ ʬʦʨʤʫʣʝ: 

Bʥʘʪ = Bʫʩʣ/ʕ, (4.10) 

ʛʜʝ: ʕ - ʢʘʣʦʨʠʡʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ, ʦʧʨʝʜʝʣʷʝʤʳʡ ʧʦ ʩʦʦʪʥʦʰʝʥʠʶ: 



ʨ

ʪʫ

ʨ

ʥ QQʕ ./ , (4.11) 

ʛʜʝ: 
ʨ

ʪʫQ .  - ʥʠʟʰʘʷ ʪʝʧʣʦʪʘ ʩʛʦʨʘʥʠʷ ʫʩʣʦʚʥʦʛʦ ʪʦʧʣʠʚʘ, ʨʘʚʥʘʷ 29309 ʢɼʞ/ʢʛ (ʢʢʘʣ/ʢʛ); 
ʨ

ʥQ  - ʥʠʟʰʘʷ ʪʝʧʣʦʪʘ ʩʛʦʨʘʥʠʷ ʥʘʪʫʨʘʣʴʥʦʛʦ ʪʦʧʣʠʚʘ (ʪʚʝʨʜʦʛʦ, ʞʠʜʢʦʛʦ 

ʛʘʟʦʦʙʨʘʟʥʦʛʦ), ʢɼʞ/ʢʛ(ʤ
3
) [ʢʢʘʣ/ʢʛ(ʤ

3
)], ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʝʨʪʠʬʠʢʘʪʦʤ ʠʣʠ 

ʣʘʙʦʨʘʪʦʨʥʳʤ ʘʥʘʣʠʟʦʤ. 

ɼʣʷ ʧʨʠʙʣʠʞʝʥʥʳʭ ʨʘʩʯʝʪʦʚ ʤʦʞʥʦ ʧʦʣʴʟʦʚʘʪʴʩʷ ʚʝʣʠʯʠʥʘʤʠ ʢʘʣʦʨʠʡʥʳʭ 

ʵʢʚʠʚʘʣʝʥʪʦʚ, ʧʨʠʚʝʜʝʥʥʳʤʠ ʚ ʪʘʙʣ. 7 ʇʨʠʣʦʞʝʥʠʷ 3. 

4.9. ʋʩʪʘʥʦʚʣʝʥʥʳʝ ʥʘ ʪʝʧʣʦʵʥʝʨʛʝʪʠʯʝʩʢʦʤ ʧʨʝʜʧʨʠʷʪʠʠ ʥʦʨʤʳ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ 

ʧʦʜʣʝʞʘʪ ʢʦʨʨʝʢʪʠʨʦʚʢʝ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʠʷ ʵʥʝʨʛʦʩʙʝʨʝʛʘʁ ʱʠʭ ʤʝʨʦʧʨʠ̫ ʪʠʡ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʠʩʧʪrʘʥʠʡ ʪʦʧʣʠʚʦʠʩʧʦʣʟɹʫʶʱʠʭ ʘʛʨʝʛʘʪʦʚ. ʀʩʧʳʪʘʥʠʷ ʜʦʣʞʥʳ 

ʧʨʦʚʦʜʠʪʴʩʷ ʪʦʣʴʢʦ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʦʙʲʝʢʪʦʚ ʚ ʠʩʧʨʘʚʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʦʬʦʨʤʣʝʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʝɦʛʦ ʘʢʪʘ. 

4.10. ɼʣʷ ʢʦʥʪʨʦʣʷ ʢɻʦʥʦʤʠʯʥʦʩʪʠ ʨʘʙʦʪʳ ʢʦʪʝʣʴʥʳʭ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʧʦʩʪʘʚʣʝʥʠʷ 

ʧʣʘʥʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩ ʦʪʯʝʪʥʳʤʠ, ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʪʦʧʣʠʚʝ ʠ ʫʜʝʣʴʥʳʝ ʨʘʩʭʦʜʳ 

ʪʦʧʣʠʚʘ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʨʘʩʯʝʪʝ ʥʘ ʚʳʨʘʙʦʪʢʫ ʪʝʧʣʦʪʳ, ʦʪʧʫʩʢʘʝʤʦʛʦ ʩ 

ʢʦʣʣʝʢʪʦʨʦʚ ʢʦʪʝʣʴʥʦʡ. 

ʇʦʪʨʝʙʥʦʩʪʴ ʚ ʫʩʣʦʚʥʦʤ ʪʦʧʣʠʚʝ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʪʝʧʣʦʪʳ, ʦʪʧʫʩʢʘʝʤʦʛʦ ʩ 

ʢʦʣʣʝʢʪʦʨʦʚ ʢʦʪʝʣʴʥʦʡ, ʪ ʫ.ʪ./ɻɼʞ (ʪ ʫ.ʪ./ɻʢʘʣ), ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

Bʦʪʧ = QʦʪʧĿbʦʪʧĿ10
-3
, (4.12) 

ʛʜʝ: Qʦʪʧ - ʢʦʣʠʯʝʩʪʚʦ ʦʪʧʫʱʝʥʥʦʛʦ ʪʝʧʣʦʪʳ ʟʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʝʨʠʦʜ, ɼʞ [ɻʢʘʣ]; 

bʦʪʧ - ʫʜʝʣʴʥʘʷ ʥʦʨʤʘ ʨʘʩʭʦʜʘ ʫʩʣʦʚʥʦʛʦ ʪʦʧʣʠʚʘ ʥʘ ʚʳʨʘʙʦʪʢʫ ʪʝʧʣʦʪʳ, 

ʦʪʧʫʩʢʘʝʤʦʛʦ ʚ ʪʝʧʣʦʚʫʶ ʩʝʪʴ, ʢʛ ʫ.ʪ./ɻɼʞ (ʢʛ. ʫ.ʪ./ɻʢʘʣ). 

4.11. ʋʜʝʣʥɹʳʡ ʨʘʩʭʦʜ ʫʩʣʦʚʥʦʛʦ ʪʦʧʣʠʚʘ, ʢʛ ʫ.ʪ./ɻɼʞ (ʢʛ ʫ.ʪ./ɻʢʘʣ), ʥʘ ʦʪʧʫʩʢ 

ʪʝʧʣʦʪʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʘʤ: 

bʦʪʧ = b/(1 - Kʩʥ), (4.13) 

ʛʜʝ: Kʩʥ - ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʨʘʩʭʦʜ ʪʝʧʣʦʪʳ (ʪʦʧʣʠʚʘ) ʥʘ ʩʦʙʩʪʚʝʥʥʳʝ ʥʫʞʜʳ 

ʢʦʪʝʣʥɹʦʡ, %, (ʩʤ. ʨʘʟʜʝʣ 3), 

ʠʣʠ 

100
12,34

.

ʥʝʪʪʦ

ʢʩʨ

ʦʪʧb

 (4.14) 

100
86,142

.

ʥʝʪʪʦ

ʢʩʨ

ʦʪʧb

, (4.14ʘ) 

ʛʜʝ: 
ʥʝʪʪʦ

ʢʩʨ.  - ʩʨʝʜʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʣʝʟʥʦʛʦ ʜʝʡʩʪʚʠʷ ʥʝʪʪʦ ʩ ʫʯʝʪʦʤ ʨʘʩʭʦʜʘ ʪʝʧʣʦʪʳ 

ʥʘ ʩʦʙʩʪʚʝʥʥʳʝ ʥʫʞʜʳ ʢʦʪʝʣʴʥʦʡ, %, ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʩʦʦʪʥʦʰʝʥʠʶ: 

100
1..

ʩʥ
ʩʨʙʨ

ʘʩʨ

ʥʝʪʪʦ

ʢʩʨ

K

. (4.15) 

ʂʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʥʘ ʩʦʙʩʪʚʝʥʥʳʝ ʥʫʞʜʳ ʢʦʪʝʣʴʥʦʡ, %, 

ʦʧʨʝʜʝʣʷʝʪʩʷ: 

n

i
ʩʥiʩʥ b

b
K

1

100

, (4.16) 

ʛʜʝ: bʩʥi - ʫʜʝʣʴʥʳʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʥʘ i-ʝ ʥʫʞʜʳ ʢʦʪʝʣʴʥʦʡ, ʢʛ ʫ.ʪ./ɻɼʞ (ʢʛ ʫ.ʪ./ɻʢʘʣ); 

n - ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʩʦʙʩʪʚʝʥʥʭr ʥʫʞʜ ʢʦʪʝʣʴʥʦʡ, ʪʨʝʙʫʶʱʠʭ ʟʘʪʨʘʪ 



ʪʦʧʣʠʚʘ. 

4.12. ʇʨʠʤʝʨʳ ʨʘʩʯʝʪʦʚ. 

ʇʨʠʤʝʨ 1. ʆʧʨʝʜʝʣʠʪʴ ʧʦʪʨʝʙʥʦʩʪʴ ʢʦʪʝʣʴʥʦʡ ʚ ʪʦʧʣʠʚʝ ʥʘ ʨʘʩʪʦʧʢʫ ʢʦʪʣʘ ʩ 

ʧʣʦɦʘʜʴʶ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘʛʨʝʚʘ 138 ʤ
2
. ɻʨʘʬʠʢʦʤ ʨʝʤʦʥʪʥʳʭ ʧʨʝʜʫʩʤʦʪʨʝʥʳ 

ʩʣʝʜʫʶʱʠʝ ʦʩʪʘʥʦʚʢʠ ʢʦʪʣʦʚ: ʧʦ 48 ʯ - 2; ʧʦ 24 ʯ - 2; ʧʦ 12 ʯ - 5. 

1. ʇʦ ʪʘʙʣ. 6 ʇʨʠʣʦʞʝʥʠʷ 3 ʥʘʭʦʜʠʤ ʫʜʝʣʴʥʳʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ, ʢʛ ʫ.ʪ. ʥʘ ʦʜʥʫ 

ʨʘʩʪʦʧʢʫ ʢʦʪʣʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʦʩʪʘʥʦʚʢʠ ʠ ʚʳʯʠʩʣʷʝʤ 

ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʪʦʧʣʠʚʝ ʥʘ ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʝ ʛʨʘʬʠʢʦʤ ʨʝʤʦʥʪʥʳʭ ʨʘʙʦʪ ʨʘʩʪʦʧʢʠ 

ʢʦʪʣʘ: 

Bʨʘʩʪ = 800 Ĭ 2 + 400 Ĭ 2 + 200 Ĭ 5 = 3400 ʢʛ ʫ.ʪ. 

ʇʨʠʤʝʨ 2. ʆʧʨʝʜʝʣʠʪʴ ʫʜʝʣʴʥʫʶ ʥʦʨʤʫ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʥʘ ʚʳʨʘʙʦʪʢʫ 1 ʪ 

ʥʦʨʤʘʣʴʥʦʛʦ ʧʘʨʘ ʜʣʷ ʢʦʪʝʣʴʥʦʡ ʩ ʧʷʪʴʶ ʢʦʪʣʘʤʠ ɼʂɺʈ-4/13, ʨʘʙʦʪʘʶʝɦʤ ʥʘ 

ʧʨʠʨʦʜʥʦʤ ʛʘʟʝ, ʂʇɼ ʢʦʪʣʦʚ 90,8 %. 

1. ʅʘʭʦʜʠʤ ʨʘʩʯʝʪʥʫʶ ʫʜʝʣʴʥʫʶ ʥʦʨʤʫ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʥʘ ʚʳʨʘʙʦʪʢʫ 1 ʪ 

ʥʦʨʤʘʣʴʥʦʛʦ ʧʘʨʘ ʧʦ ʪʘʙʣ. 5 ʇʨʠʣʦʞʝʥʠʷ 3 ʤʝʪʦʜʦʤ ʠʥʪʝʨʧʦʣʷʮʠʠ: 

bʥ = 100,654 ʢʛ ʫ.ʪ./ʪ. 

2. ʅʘʭʦʜʠʤ ʧʦ ʪʘʙʣ. 7 ʇʨʠʣʦʞʝʥʠʷ 1 ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʠɦʡ ʧʦʪʝʨʠ ʪʝʧʣʦʪʳ ʩ 

ʧʨʦʜʫʚʦʯʥʦʡ ʚʦʜʦʡ, ʨʘʚʥʳʤ 0,13. 

3. ʇʦ ʬʦʨʤʫʣʝ (4.5) ʦʧʨʝʜʝʣʷʝʤ ʫʜʝʣʴʥʫʶ ʥʦʨʤʫ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʥʘ ʚʳʨʘʙʦʪʢʫ 1 ʪ 

ʥʦʨʤʘʣʴʥʦʛʦ ʧʘʨʘ ʩ ʫʯʝʪʦʤ ʧʦʪʝʨʴ ʪʝʧʣʦʪʳ ʩ ʧʨʦʜʫʚʦʯʥʦʡ ʚʦʜʦʡ: 

b = 100,654 Ĭ (1 + 0,13) = 113,74 ʢʛ ʫ.ʪ./ʪ. 

ʇʨʠʤʝʨ 3. ʆʧʨʝʜʝʣʠʪʴ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʪʦʧʣʠʚʝ ʧʦ ʜʚʫʤ ʦʪʦʧʠʪʝʣʴʥʳʤ ʢʦʪʝʣʴʥʳʤ. 

ʂʦʪʝʣʴʥʘʷ ˉ 1 ʠʤʝʝʪ 5 ʢʦʪʣʦʚ ɼʂɺʈ-4/13, ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʧʨʠʨʦʜʥʦʤ ʛʘʟʝ, 

ʪʝʧʣʦʪʚʦʨʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ 35589,5 ɻɼʞ/ʥʤ
3
 (8500 ʢʢʘʣ/ʥʤ

3
). ʇʣʦʘɦʜɹ  ʧʦʚʝʨʭʥʦʩʪʠ 

ʥʘʛʨʝʚʘ ʢʘʞʜʦʛʦ ʢʦʪʣʘ 138 ʤ
2
. ʂʇɼ ʢʦʪʣʦʘʛʨʝʛʘʪʘ 88 %. ɿʘʧʣʘʥʠʨʦʚʘʥʳ ʜʚʝ ʦʩʪʘʥʦʚʢʠ 

ʢʦʪʣʦʚ ʚ ʛʦʜ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ 48 ʯ ʠ ʙʦʣʝʝ. 

ɻʦʜʦʚʦʡ ʨʘʩʭʦʜ ʪʝʧʣʦʪʳ ʩʦʩʪʘʚʣʷʝʪ: ʥʘ ʦʪʦʧʣʝʥʠʝ 70342 ɻɼʞ (16800 ɻʢʘʣ), 

ʚʝʥʪʠʣʷʮʠʁ  17585 ɻɼʞ (4200 ɻʢʘʣ), ʛʦʨʷʯʝʝ ʚʦʜʦʩʥʘʙʞʝʥʠʝ 77041 ɻɼʞ (18400 ɻʢʘʣ), 

ʩʦʙʩʪʚʝʥʥʳʝ ʥʫʞʜʳ 3601 ɻɼʞ (860 ɻʢʘʣ), ʧʦʪʝʨʠ ʪʝʧʣʦʪʳ ʚ ʪʝʧʣʦʚʦʡ ʩʝʪʠ 837 ɻɼʞ 

(200 ɻʢʘʣ). 

1. ʆʧʨʝʜʝʣʷʝʤ ʛʦʜʦʚʫʶ ʚʳʨʘʙʦʪʢʫ ʪʝʧʣʦʪʳ: 

Qʚʳʨ = 70342 + 17585 + 77041 + 3601 + 837 = 169406 ɻɼʞ (40460 ɻʢʘʣ). 

2. ʇʨʦʠʟʚʦʜʠʤ ʧʝʨʝʩʯʝʪ ʪʝʧʣʦʪʳ ʚ ʪ ʥʦʨʤʘʣʴʥʦʛʦ ʧʘʨʘ ʧʦ ʬʦʨʤʫʣʝ (4.6): 

Gʥʧ = 169406 Ĭ 10
3
/2675,5 = 63317,5 ʪ. 

3. ʅʘʭʦʜʠʤ ʫʜʝʣʴʥʫʶ ʥʦʨʤʫ ʨʘʩʭʦʜʘ ʫʩʣʦʚʥʦʛʦ ʪʦʧʣʠʚʘ ʥʘ ʚʳʨʘʙʦʪʢʫ 1 ʪ 

ʥʦʨʤʘʣʥɹʦʛʦ ʧʘʨʘ ʧʦ ʬʦʨʤʫʣʝ (4.5), ʧʨʠʥʠʤʘʷ: 

bʥ = 103,76 ʢʛ ʫ.ʪ./ʪ ʧʘʨʘ (ʪʘʙʣ. 4.2) ʠ Kʧʨʦʜ = 0,13 (ʪʘʙʣ. 3.7) 

b = 103,86 Ĭ (1 + 0,13) = 117,4 ʢʛ ʫ.ʪ./ʪ ʧʘʨʘ. 

4. ɺʳʯʠʩʣʷʝʤ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʥʘ ʚʳʨʘʙʦʪʢʫ ʧʘʨʘ ʢʦʪʝʣʴʥʦʡ ʧʦ ʬʦʨʤʫʣʝ (4.1): 

Bʧ = 63317,5 Ĭ 117,4 Ĭ 10
-3
 = 7433,5 ʪ ʫ.ʪ. 

5. ʆʧʨʝʜʝʣʷʝʤ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʪʦʧʣʠʚʝ ʜʣʷ ʨʘʩʪʦʧʢʠ ʢʦʪʣʦʚ. ʇʦ ʪʘʙʣ. 4.3 ʥʘʭʦʜʠʤ 

ʫʜʝʣʴʥʳʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʜʣʷ ʨʘʩʪʦʧʢʠ ʢʦʪʣʘ ʧʨʠ ʦʩʪʘʥʦʚʢʝ ʢʦʪʣʘ ʥʘ 48 ʯ - 800, ʩʚʳʰʝ 

48 ʯ - 1200 ʢʛ ʫ.ʪ. 

Bʨ = (800 Ĭ 2 + 1200 Ĭ 2) Ĭ 10
-3
 = 4 ʪ ʫ.ʪ. 



6. ʆʙʘɦʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʫʩʣʦʚʥʦʤ ʪʦʧʣʠʚʝ ʜʣʷ ʢʦʪʝʣʴʥʦʡ ˉ 1 ʩʦʩʪʘʚʠʪ: 

B = Bʧ + Bʨ = 7433,5 + 4 = 7437,5 ʪ ʫ.ʪ. 

7. ʆʧʨʝʜʝʣʷʝʤ ʢʘʣʦʨʠʡʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʧʦ ʬʦʨʤʫʣʝ (4.9): 

ʕ = 35589,5/29309 = 1,214. 

8. ʆʧʨʝʜʝʣʷʝʤ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʧʨʠʨʦʜʥʦʤ ʛʘʟʝ ʢʦʪʝʣʴʥʦʡ ˉ 1 ʧʦ ʬʦʨʤʫʣʝ (4.8): 

Bʥʘʪ = 7437,5 Ĭ 10
3
/1,214 = 6126,4 ʪʩr. ʤ

3
 = 6,126 ʤʣʥ. ʤ

3
. 

ʂʦʪʝʣʥɹʘ̫ ˉ 2 ʠʤʝʝʪ ʜʚʘ ʢʦʪʣʘ ʄɻ-2, ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʫʛʣʝ ʤʘʨʢʠ ɸʄ ʪʝʧʣʦʪʚʦʨʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʴʶ 26922,4 ʢɼʞ/ʢʛ (6430 ʢʢʘʣ/ʢʛ) ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʪʦʧʣʝʥʠʝ ʞʠʣʳʭ ʟʜʘʥʠʡ. 

ʇʣʦɦ ʘʜ ɹʧʦʚʝʨʭʥʦʩʪʠ ʥʘʛʨʝʚʘ ʦʜʥʦʛʦ ʢʦʪʣʘ 64,6 ʤ
2
. ɿʘʧʣʘʥʠʨʦʚʘʥʘ ʦʜʥʘ ʦʩʪʘʥʦʚʢʘ 

ʢʦʪʣʘ ʚ ʛʦʜ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʙʦʣʝʝ 48 ʯ. ɻʦʜʦʚʘʷ ʚʳʨʘʙʦʪʢʘ ʪʝʧʣʦʪʳ ʢʦʪʝʣʴʥʦʡ 

12561 ɻɼʞ (3000 ɻʢʘʣ). 

1. ʅʘʭʦʜʠʤ ʫʜʝʣʴʥʫ  ʁʥʦʨʤʫ ʨʘʩʭʦʜʘ ʫʩʣʦʚʥʦʛʦ ʪʦʧʣʠʚʘ ʥʘ ʚʳʨʘʙʦʪʢʫ ʪʝʧʣʦʪʳ ʧʦ 

ʪʘʙʣ. 3 ʇʨʠʣʦʞʝʥʠʷ 3 ʨʘʚʥʦʡ 50,9 ʢʛ ʫ.ʪ./ɻɼʞ (213 ʢʛ ʫ.ʪ./ʢʢʘʣ). 

2. ɺʳʯʠʩʣʷʝʤ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʪʦʧʣʠʚʝ ʥʘ ʚʳʨʘʙʦʪʢʫ ʨʘʩʯʝʪʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʪʝʧʣʦʪʳ: 

Bʪ = 12561 Ĭ 50,9 = 639355 ʢʛ ʫ.ʪ. 

3. ʆʧʨʝʜʝʣʷʝʤ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʪʦʧʣʠʚʝ ʥʘ ʨʘʩʪʦʧʢʫ ʢʦʪʣʦʚ ʧʦ ʪʘʙʣ. 4.3 ʨʘʚʥʦʡ 600 ʢʛ 

ʫ.ʪ. 

4. ʆʧʨʝʜʝʣʷʝʤ ʦʙʫɦʶ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʪʦʧʣʠʚʝ: 

B = Bʪ + Bʨ = 639355 + 600 = 639955 ʢʛ ʫ.ʪ. 

5. ʆʧʨʝʜʝʣʷʝʤ ʢʘʣʦʨʠʡʥʳʡ ʵʢʚʠʚʘʣʝʥʪ ʥʘʪʫʨʘʣʴʥʦʛʦ ʪʦʧʣʠʚʘ ʧʦ ʬʦʨʤʫʣʝ (4.9): 

ʕ = 26922,4/29309 = 0,919. 

6. ɺʳʯʠʩʣʷʝʤ ʧʦʪʨʝʙʥʦʩʪ ɹʢʦʪʝʣʴʥʦʡ ˉ 2 ʚ ʫʛʣʝ ʤʘʨʢʠ ɸʄ ʧʦ ʬʦʨʤʫʣʝ (4.8): 

Bʥʘʪ = 6439955 Ĭ 10
-3
/0,919 = 696,4 ʪ. 

ʇʨʠʤʝʨ 4. ʆʧʨʝʜʝʣʠʪʴ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʪʦʧʣʠʚʝ ʥʘ ʦʪʧʫʩʢ ʪʝʧʣʦʪʳ ʚ ʪʝʧʣʦʚʫʶ ʩʝʪʴ 

ʢʦʪʝʣʴʥʦʡ ʩ ʜʚʫʤʷ ʢʦʪʣʘʤʠ ʄɻ-2. 

ʇʣʦʱʘʜ ɹʧʦʚʝʨʭʥʦʩʪʠ ʥʘʛʨʝʚʘ ʢʘʞʜʦʛʦ ʢʦʪʣʘ 64,6 ʤ
2
, ʂʇɼ ʙʨʫʪʪʦ 65 %. ʂʦʪʣʳ 

ʨʘʙʦʪʘʶʪ ʥʘ ʫʛʣʝ ʤʘʨʢʠ ɸʄ. ɻʦʜʦʚʘʷ ʚʳʨʘʙʦʪʢʘ ʪʝʧʣʦʪʳ 12561 ɻɼʞ (3000 ɻʢʘʣ). 

ʈʘʩʭʦʜ ʪʝʧʣʦʪʳ ʥʘ ʩʦʙʩʪʚʝʥʥʳʝ ʥʫʞʜʳ 565 ɻɼʞ (135 ɻʢʘʣ). 

1. ʆʧʨʝʜʝʣʷʝʤ ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶɦ ʠʡ ʨʘʩʭʦʜ ʪʝʧʣʦʪʳ ʥʘ ʩʦʙʩʪʚʝʥʥʳʝ ʥʫʞʜʳ 

ʢʦʪʝʣʴʥʦʡ: 

Kʩʥ = 565/12561 = 0,045. 

2. ʈʘʩʩʯʠʪʳʚʘʝʤ ʩʨʝʜʥʠʡ ʂʇɼ ʥʝʪʪʦ ʢʦʪʝʣʴʥʦʡ ʩ ʫʯʝʪʦʤ ʨʘʩʭʦʜʘ ʪʝʧʣʦʪʳ ʥʘ 

ʩʦʙʩʪʚʝʥʥʳʝ ʥʫʞʜʳ ʢʦʪʝʣʴʥʦʡ ʧʦ ʬʦʨʤʫʣʝ (4.13): 

ʥʝʪʪʦ

ʢʩʨ.  = 65 Ĭ (1 - 0,045) = 62,075 %. 

3. ɺr ʯʠʩʣʷʝʤ ʫʜʝʣʴʥʳʡ ʨʘʩʭʦʜ ʫʩʣʦʚʥʦʛʦ ʪʦʧʣʠʚʘ ʥʘ ʚʳʨʘʙʦʪʢʫ ʪʝʧʣʦʪʳ, 

ʦʪʧʫʩʢʘʝʤʦʛʦ ʚ ʪʝʧʣʦʚʫʶ ʩʝʪʴ: 

bʦʪʧ = 075,62

12,34

 Ĭ 100 = 54,9 ʢʛ ʫ.ʪ./ɻɼʞ (229,8 ʢʛ ʫ.ʪ./ɻʢʘʣ). 

4. ʆʧʨʝʜʝʣʷʝʤ ʢʦʣʠʯʝʩʪʚʘ ʪʝʧʣʦʪʳ, ʦʪʧʫʩʢʘʝʤʦʛʦ ʚ ʪʝʧʣʦʚʫʶ ʩʝʪ:ɹ 

Qʦʪʧ = 12561 - 565 = 11996 ɻɼʞ (2865 ɻʢʘʣ). 

5. ʅʘʭʦʜʠʤ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʫʩʣʦʚʥʦʤ ʪʦʧʣʠʚʝ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʪʝʧʣʦʪʳ, ʦʪʧʫʩʢʘʝʤʦʛʦ 

ʩ ʢʦʣʣʝʢʪʦʨʦʚ ʢʦʪʝʣʴʥʦʡ: 



Bʦʪʧ = 11996 Ĭ 54,9 = 658580 ʢʛ ʫ.ʪ. = 658,6 ʪ ʫ.ʪ. 

6. ʇʨʦʠʟʚʦʜʠʤ ʧʝʨʝʩʯʝʪ ʫʩʣʦʚʥʦʛʦ ʪʦʧʣʠʚʘ ʚ ʥʘʪʫʨʘʣʴʥʦʝ (ʩʤ. ʧʨʠʤʝʨ 3): 

Bʥʘʪ = 658,6/0,919 = 716,6 ʪ. 

5. ʆʇʈɽɼɽʃɽʅʀɽ ʂʆʃʀʏɽʉʊɺɸ ʕʃɽʂʊʈʆʕʅɽʈɻʀʀ, ʊʈɽɹʋɽʄʆɻʆ ɼʃʗ 

ɺʓʈɸɹʆʊʂʀ ʊɽʇʃʆʊʓ 

5.1. ʈʘʩʭʦʜ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʥʫʞʜʳ ʫʩʣʦʚʥʦ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ 

ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ, ʩʚʷʟʘʥʥʳʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩ ʚʳʨʘʙʦʪʢʦʡ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʝʤ 

ʪʝʧʣʦʪʳ ʦʪ ʢʦʪʝʣʴʥʳʭ ʜʦ ʧʦʪʨʝʙʠʪʝʣʷ, ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ (ʥʘʧʨʠʤʝʨ, 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʤʘʩʪʝʨʩʢʠʭ, ʩʢʣʘʜʦʚ ʪʦʧʣʠʚʘ ʠ ʪ.ʧ.). 

ʈʘʩʭʦʜʳ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʘ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʥʫʞʜr  ʥʝ ʫʯʠʪʳʚʘʶʪʩʷ ʚ ʨʘʩʯʝʪʘʭ, 

ʧʦʩʢʦʣʴʢʫ ʥʝ ʩʚʷʟʘʥʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩ ʧʨʦʮʝʩʩʘʤʠ ʚʳʨʘʙʦʪʢʠ ʠ ʧʦʪʨʝʙʣʝʥʠʷ 

ʪʝʧʣʦʪʳ. 

5.2. ʈʘʩʭʦʜʳ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʥʫʞʜʳ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʨʘʩʭʦʜʳ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʘ 

ʪʷʛʦʜʫʪʴʝʚr ʝ ʫʩʪʨʦʡʩʪʚʘ (ʚʝʥʪʠʣʷʪʦʨʳ, ʜʳʤʦʩʦʩʳ); ʥʘʩʦʩʳ ʧʠʪʘʪʝʣʴʥʳʝ, 

ʮʠʨʢʫʣʷʮʠʦʥʥʳʝ, ʭʠʤʚʦʜʦʦʯʠʩʪʢʠ, ʤʘʟʫʪʥʳʝ, ʚʘʢʫʫʤʥʳʝ; ʧʨʠʚʦʜ ʤʝʭʘʥʠʟʤʦʚ ʜʣʷ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʷ ʪʦʧʣʠʚʘ ʚ ʢʦʪʝʣʥɹʳʭ, ʪʦʧʣʠʚʦʧʦʜʛʦʪʦʚʢʠ ʪʦʧʣʠʚʦʧʦʜʘʯʠ, 

ʰʣʘʢʦʟʦʣʦʫʜʘʣʝʥʠʷ (ʜʨʦʙʠʣʢʠ, ʫʛʣʝʟʘʙʨʘʩʚrʘʪʝʣʠ, ʪʨʘʥʩʧʦʨʪʝʨʳ, ʩʢʨʝʧʝʨʥʳʝ ʣʝʙʝʜʢʠ 

ʠ ʧʨ.) 

5.3. ʉʫʤʤʘʨʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʟʘ ʧʣʘʥʠʨʫʝʤʳʡ ʧʝʨʠʦʜ, ʢɺʪĿʯ, 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

ʕ = ʕʪʝʭ. + ʕʪʨ. + ʕʥʘʩ + ʕʩʥ, (5.1) 

ʛʜʝ ʕʪʝʭ., ʕʪʨ., ʕʥʘʩ, ʕʩʥ - ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʪʨʝʙʫʝʤʦʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʣʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʠʤʝʶʱʝʛʦ ʵʣʝʢʪʨʦʧʨʠʚʦʜ, ʥʘ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʝ 

ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʦʪ ʠʩʪʦʯʥʠʢʘ ʜʦ ʧʦʪʨʝʙʠʪʝʣʷ, ʥʘ ʧʝʨʝʢʘʯʢʫ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʚ ʥʘʩʦʩʥr ʭ 

ʩʪʘʥʮʠʷʭ ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʪʝʧʣʦʪʳ ʩʦ ʩʪʦʨʦʥʳ, ʥʘ ʩʦʙʩʪʚʝʥʥʳʝ ʥʫʞʜʳ ʢʦʪʝʣʴʥʦʡ 

(ʦʩʚʝʝɦʥʠʝ, ʚʝʥʪʠʣʷʮʠʶ, ʧʦʪʝʨʠ ʚ ʩʝʪʷʭ, ʥʘ ʧʦʜʲʝʤʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʝ, ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ 

ʤʝʭʘʥʠʟʤʳ ʠ ʧʨ.). 

5.4. ʂʦʣʠʯʝʩʪʚʦ ʣɻʝʢʪʨʦʵʥʝʨʛʠʠ ʥʘ ʧʨʠʚʦʜ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʢɺʪĿʯ, 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

,1
.

i

n

i
ʠiii

ʪʝʭ

KZN

ʕ

 (5.2) 

ʛʜʝ Ni - ʥʦʤʠʥʘʣʴʥʘʷ ʤʦʥɦʦʩʪʴ i-ʛʦ ʜʚʠʛʘʪʝʣʷ, ʢɺʪ, ʧʨʠʥʠʤʘʝʪʩʷ ʠʟ ʧʘʩʧʦʨʪʥʳʭ 

ʜʘʥʥʳʭ; 

Zi - ʧʦʣʝʟʥʦʝ ʚʨʝʤʷ ʨʘʙʦʪ ri-ʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʯ; 

Kui - ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʥɦʦʩʪʠ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ; 

ɖi - ʂʇɼ i-ʛʦ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ; 

n - ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ. 

5.5. ʂʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʱʥʦʩʪʠ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʧʨʘʢʪʠʯʝʩʢʠʤ ʧʫʪʝʤ ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ ʦʪʜʝʣʴʥʦʛʦ ʧʨʠʝʤʥʠʢʘ (ʠʣʠ 

ʛʨʫʧʧʳ ʠʭ) ʢ ʥʦʤʠʥʘʣʴʥʦʤʫ (ʧʘʩʧʦʨʪʥʦʤʫ) ʟʥʘʯʝʥʠʶ: 

Ku = Ncp.a/Nʥ, (5.3) 

ʛʜʝ Ncp.a, Nʥ - ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʨʝʜʥʷʷ ʘʢʪʠʚʥʘʷ ʠ ʥʦʤʠʥʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ, ʢɺʪ. 

ɼʣʷ ʛʨʫʧʧʳ ʧʨʠʝʤʥʠʢʦʚ, ʠʤʝʶʱʠʭ ʨʘʟʣʠʯʥʳʝ ʨʝʞʠʤʳ ʨʘʙʦʪʳ, ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ ʧʦ ʬʦʨʤʫʣʝ: 
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 (5.4) 

ʛʜʝ Nʥ - ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʘʷ ʥʦʤʠʥʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ʛʨʫʧʧʳ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠ̫ , ʢɺʪ; 

Zʥ - ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ, ʢ ʢʦʪʦʨʦʤʫ ʦʪʥʝʩʝʥʳ ʥʦʤʠʥʘʣʴʥʳʝ ʚʝʣʠʯʠʥʳ ʤʦʱʥʦʩʪʠ, ʯ; 

Zi - ʧʦʣʝʟʥʦʝ ʚʨʝʤʷ ʨʘʙʦʪʳ ʢʘʞʜʦʛʦ ʵʣʝʤʝʥʪʘ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ ʟʘ ʧʣʘʥʠʨʫʝʤʳʡ 

ʧʝʨʠʦʜ, ʯ. 

5.6. ʂʦʣʠʯʝʩʪʚʦ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʪʨʝʙʫʝʤʦʝ ʥʘ ʪʦʧʣʠʚʦʧʨʠʛʦʪʦʚʣʝʥʠʝ, 

ʪʦʧʣʠʚʦʧʦʜʘʯʫ ʟʦʣʦʰʣʘʢʦʫʜʘʣʝʥʠʝ, ʢɺʪĿʯ, ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʜʘʥʥʳʭ ʜʣʷ ʨʘʩʯʝʪʘ 

ʦʮʝʥʠʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

ʕʪ = ʕʫʜ.ʪQʦʪʧZʪ, (5.5) 

ʛʜʝ ʕʫʜ.ʪ - ʫʜʝʣʴʥʳʡ ʨʘʩʭʦʜ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʘ ʪʦʧʣʠʚʦʧʨʠʛʦʪʦʚʣʝʥʠʝ, ʪʦʧʣʠʚʦʧʦʜʘʯʫ ʠ 

ʟʦʣʦhʣʘʢʦʫʜʘʣʝʥʠʝ, ʢɺʪĿʯ/ʄɺʪ (ʢɺʪĿʯ/ɻʢʘʣ), ʧʨʠʥʠʤʘʝʪʩʷ ʧʦ ʪʘʙʣ. 1 ʇʨʠʣ. 4; 

Qʦʪʧ - ʤʘʢʩʠʤʘʣʴʥʘʷ ʤʦʥɦʦʩʪʴ ʢʦʪʝʣʴʥʦʡ ʧʦ ʦʪʧʫʩʢʫ ʪʝʧʣʦʪʳ, ʄɺʪ (ɻʢʘʣ); 

Zʪ - ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪr  ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʧʣʘʥʠʨʫʝʤʦʤ ʧʝʨʠʦʜʝ, ʯ. 

5.7. ʄʦʱʥʦʩʪʴ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʜʣʷ ʧʨʠʚʦʜʘ ʚʝʥʪʠʣʷʪʦʨʦʚ ʠ ʜʤrʦʩʦʩʦʚ, ʢɺʪ, 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

,
102

)(

VH
N ʜʚ

 (5.6) 

ʛʜʝ V - ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʚʝʥʪʠʣʷʪʦʨʘ (ʜʳʤʦʩʦʩʘ), ʤ
3
/ʩ; 

H - ʧʦʣʥʦʝ ʜʘʚʣʝʥʠʝ, ʩʦʟʜʘʚʘʝʤʦʝ ʚʝʥʪʠʣʷʪʦʨʦʤ (ʜʳʤʦʩʦʩʦʤ), ʤʤ ʚʦʜ. ʩʪ.; 

ɖ - ʂʇɼ ʫʩʪʘʥʦʚʢʠ, ʧʨʠʥʠʤʘʝʪʩʷ ʧʦ ʧʘʩʧʦʨʪʥʳʤ ʜʘʥʥʳʤ. 

5.8. ʋʜʝʣʴʥʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʛ̫ʦʜʫʪʴʝʚʳʭ ʫʩʪʘʥʦʚʦʢ, ʤ
3
/ɻɼʞ (ʤ

3
/ɻʢʘʣ), 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʘʤ: 

ʜʣʷ ʚʝʥʪʠʣʷʪʦʨʘ 
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ʜʣʷ ʜʳʤʦʩʦʩʘ 
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 (5.8) 

ʛʜʝ 
B

oV  - ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʦʙʲʝʤ ʚʦʟʜʫʭʘ, ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʧʦʣʥʦʛʦ ʩʛʦʨʘʥʠʷ 1 ʤ
3
 (1 ʢʛ) 

ʪʦʧʣʠʚʘ, ʥʤ
3
/ʤ

3
 (ʥʤ

3
/ʢʛ), ʧʨʠʥʠʤʘʝʪʩʷ ʧʦ ʪʘʙʣ. 2 ʇʨʠʣ. 4; 

Vʦ - ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʦʙʲʝʤ ʧʨʦʜʫʢʪʦʚ ʩʛʦʨʘʥʠʷ, ʥʤ
3
/ʤ

3
 (ʥʤ

3
/ʢʛ), ʧʨʠʥʠʤʘʝʪʩʷ ʧʦ ʪʘʙʣ. 

2 ʇʨʠʣ. 4; 

ar, aʫʭ - ʢʦʵʬʬʠʮʠʝʥʪʳ ʠʟʙʳʪʢʘ ʚʦʟʜʫʭʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʪʦʧʢʝ ʠ ʫʭʦʜʷʱʠʭ ʛʘʟʘʭ, 

ʧʨʠʥʠʤʘʶʪʩʷ ʧʦ ʪʘʙʣ. 3 ʇʨʠʣ. 4; 

tʭʚ - ʪʝʤʧʝʨʘʪʫʨʘ ʭʦʣʦʜʥʦʛʦ ʚʦʟʜʫʭʘ, ʧʨʠʥʠʤʘʝʪʩʷ 20 Áʉ; 

tʫʭ - ʪʝʤʧʝʨʘʪʫʨʘ ʫʭʦʜʷʱʠʭ ʛʘʟʦʚ, Áʉ; 

B - ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ, ʢʛ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ (4.1); 

hʙʘʨ - ʙʘʨʦʤʝʪʨʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ, ʢʇʘ. 

5.9. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʜʘʥʥʳʭ ʜʣʷ ʨʘʩʯʝʪʘ ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʘ ʧʨʠʚʦʜ 

ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ ʪ̫ ʛʦʜʫʪʴʝʚrʭ ʤʘʰʠʥ, ʢɺʪĿʯ, ʧʨʠʙʣʠʞʝʥʥʦ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦ 

ʬʦʨʤʫʣʘʤ: 

ʜʣʷ ʚʝʥʪʠʣʷʪʦʨʘ 



ʕɺ = Vɺʕʫʜ.ɺ10
-3
; (5.9) 

ʜʣʷ ʜʳʤʦʩʦʩʘ 

ʕɻ = Vɻʕʫʜ.ɻ10
-3
, (5.10) 

ʛʜʝ ʕʫʜ.ɺ, ʕʫʜ.ɻ - ʫʜʝʣʴʥʳʝ ʨʘʩʭʦʜʳ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ ʧʦʜʘʯʫ ʚʦʟʜʫʭʘ 

ʜʫʪʴʝʚʳʤʠ ʚʝʥʪʠʣʷʪʦʨʘʤʠ ʠ ʥʘ ʫʜʘʣʝʥʠʝ ʫʭʦʜʷʠɦʭ ʛʘʟʦʚ ʜʳʤʦʩʦʩʘʤʠ, ʢɺʪĿʯ/1000 ʤ
3
, 

ʧʨʠʥʠʤʘʶʪʩʷ ʧʦ ʪʘʙʣ. 4 ʇʨʠʣ. 4. 

5.10. ʄʦʥɦʦʩʪʴ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʜʣʷ ʧʨʠʚʦʜʘ ʥʘʩʦʩʘ, ʢɺʪ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ 

ʬʦʨʤʫʣʝ: 

,
3600102 ʥ
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ʛʜʝ G - ʨʘʩʭʦʜ ʪʝʧʣʦʥʦʩʠʪʝʣʷ, ʢʛ/ʯ; 

H - ʥʘʧʦʨ ʩʦʟʜʘʚʘʝʤʳʡ ʥʘʩʦʩʦʤ, ʤ; 

ɖʥ - ʂʇɼ ʥʘʩʦʩʥʦʡ ʫʩʪʘʥʦʚʢʠ. 

5.11. ʄʦʱʥʦʩʪʴ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʜʣʷ ʧʨʠʚʦʜʘ ʢʦʤʧʨʝʩʩʦʨʘ, ʢɺʪ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ 

ʬʦʨʤʫʣʝ: 
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ʛʜʝ Gk - ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʢʦʤʧʨʝʩʩʦʨʘ, ʢʛ/ʩ; 

R - ʫʜʝʣʴʥʘʷ ʛʘʟʦʚʘʷ ʧʦʩʪʦʷʥʥʘʷ, ʨʘʚʥʘʷ 287 ɼʞ/(ʢʛĿÁʂ); 

T - ʪʝʤʧʝʨʘʪʫʨʘ, Áʂ; 

P1, P2 - ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘʯʘʣʴʥʦʝ ʠ ʢʦʥʝʯʥʦʝ ʜʘʚʣʝʥʠʷ ʛʘʟʘ, ʄʇʘ; 

ɖk - ʂʇɼ ʢʦʤʧʨʝʩʩʦʨʥʦʡ ʫʩʪʘʥʦʚʢʠ. 

5.12. ʄʦʱʥʦʩʪʴ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ, ʢɺʪ, ʜʣʷ ʧʨʠʚʦʜʘ ʤʝʭʘʥʠʟʤʦʚ ʪʨʘʥʩʧʦʨʪʝʨʦʚ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʘʤ: 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʣʝʥʪʦʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʝʨʘ ʙʝʟ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʩʙʨʘʩʳʚʘʪʝʣʝʡ 
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ʛʜʝ GT - ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʘʥʩʧʦʨʪʝʨʘ, ʪ/ʯ; 

lT - ʨʘʙʦʯʘʷ ʜʣʠʥʘ ʪʨʘʥʩʧʦʨʪʝʨʘ, ʤ; 

ɖʧ - ʂʇɼ ʧʝʨʝʜʘʯʠ, ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʦʡ ʜʣʷ ʨʝʤʝʥʥʦʡ 0,85 - 0,9, ʢʣʠʥʦʨʝʤʝʥʥʦʡ 

0,97 - 0,98, ʟʫʙʯʘʪʦʡ 0,98, ʧʨʠ ʧʦʤʦʱʠ ʤʫʬʪʳ (ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ) 1,0; 

ʩʢʨʝʙʢʦʚʳʭ ʪʨʘʥʩʧʦʨʪʝʨʦʚ ʠ ʰʥʝʢʦʚ 
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ʛʜʝ R - ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʫʚʝʣʠʯʝʥʠʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʨʠ ʧʫʩʢʝ, ʧʨʠʥʠʤʘʝʪʩʷ 

1,2 - 1,5; 

Kʭ - ʢʦʵʬʬʠʮʠʝʥʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʤʘʪʝʨʠʘʣʘ, ʧʨʠʥʠʤʘʝʪʩʷ ʜʣʷ ʫʛʣʷ 4,2 - 1,6, ʜʣʷ 

ʟʦʣʳ - 4,0; 

lʧ - ʜʣʠʥʘ ʧʝʨʝʤʝʝɦʥʠ̫  ʛʨʫʟʘ, ʤ; 

S - ʚʳʩʦʪʘ ʧʦʜʲʝʤʘ ʛʨʫʟʘ, ʤ; 

ʢʦʚʰʦʚʦʛʦ ʵʣʝʚʘʪʦʨʘ 

Nʵʣ = GʵʣS/367ɖʧ, (5.15) 

ʛʜʝ Gʵʣ - ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʢʦʚʰʦʚʦʛʦ ʵʣʝʚʘʪʦʨʘ, ʪ/ʯ. 

5.13. ʂʦʣʠʯʝʩʪʚʦ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʦʩʚʝʝɦʥʠʷ ʢʦʪʝʣʴʥʦʡ, ʢɺʪĿʯ, 



ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʯʠʩʣʫ ʠ ʤʦʱʥʦʩʪʠ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʩʚʝʪʠʣʴʥʠʢʦʚ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ 

ʛʦʨʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʣʘʤʧ ʧʦ ʬʦʨʤʫʣʝ: 
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 (5.16) 

ʛʜʝ Nʦʩʚi - ʤʦɦʥʦʩʪʴ i-ʛʦ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʩʚʝʪʠʣʴʥʠʢʘ, ʢɺʪ; 

ZMi - ʯʠʩʣʦ ʯʘʩʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʩʚʝʪʠʪʝʣʴʥʦʛʦ ʤʘʢʩʠʤʫʤʘ, ʯ, ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ 

ʜʘʥʥʳʭ ʧʨʠʥʠʤʘʝʪʩʷ ʜʣʷ ʥʝʧʨʝʨʳʚʥʦʡ ʨʘʙʦʪʳ ʧʨʠ ʥʘʣʠʯʠʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʩʚʝʝɦʥʠʷ 

ʨʘʚʥʳʤ 4800 ʯ, ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʩʚʝʱʝʥʠʷ 7700 ʯ; 

n - ʢʦʣʠʯʝʩʪʚʦ ʩʚʝʪʠʣʴʥʠʢʦʚ. 

5.14. ʇʦʪʝʨʠ ʣɻʝʢʪʨʦʵʥʝʨʛʠʠ ʚ ʩʝʪʷʭ ʧʨʠʥʠʤʘʶʪʩʷ ʧʦ ʪʘʙʣ. 5 ʇʨʠʣ. 4. 

5.15. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʜʘʥʥʳʭ ʜʣʷ ʨʘʩʯʝʪʘ ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʘ ʧʨʦʯʠʝ 

ʥʫʞʜʳ (ʨʝʮʠʨʢʫʣʷʮʠ̫  ʚʦʜʳ ʚ ʢʦʥʪʫʨʝ, ʧʦʜʧʠʪʢʘ ʪʝʧʣʦʚʦʡ ʩʝʪʠ, ʦʩʚʝʝɦʥʠʝ ʢʦʪʝʣʴʥʦʡ, 

ʧʦʪʝʨʠ ʚ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ ʩʝʪʠ ʠ ʩʠʣʦʚʳʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘʭ, ʨʘʙʦʪʘ ʫʩʪʨʦʡʩʪʚ ʂʀʇ ʠ 

ɸ ʠ ʧʨ.), ʢɺʪ, ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʦ ʫʢʨʫʧʥʝʥʥʳʤ ʨʘʩʯʝʪʦʤ ʧʦ ʬʦʨʤʫʣʝ: 

ʕʧʨ = 
ʧʨ

ʫʜN QʦʪʧZM, (5.17) 

ʛʜʝ 
ʧʨ

ʫʜN  - ʫʜʝʣʴʥʘʷ ʧʦʪʨʝʙʣʷʝʤʘʷ ʤʦʱʥʦʩʪʴ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʢɺʪ/ʄɺʪ (ʢɺʪĿʯ/ɻʢʘʣ), 

ʨʘʩʭʦʜ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʢʦʪʦʨʳʤ ʫʯʠʪʳʚʘʝʪʩʷ ʚ ʩʦʩʪʘʚʝ ʨʘʩʭʦʜʘ ʥʘ ʚʳʨʘʙʦʪʢʫ ʪʝʧʣʦʪʳ, 

ʧʨʠʥʠʤʘʝʪʩʷ ʧʦ ʪʘʙʣ. 6 ʇʨʠʣ. 4; 

Qʦʪʧ - ʨʘʩʯʝʪʥʳʡ ʨʘʩʭʦʜ ʦʪʧʫʩʢʘʝʤʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʪʝʧʣʦʪʳ, ʄɺʪ (ɻʢʘʣ/ʯ); 

ZM - ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʢʩʠʤʫʤʘ ʪʝʧʣʦʚʦʡ ʥʘʛʨʫʟʢʠ, ʯ. 

5.16. ʂʦʣʠʯʝʩʪʚʦ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʘ ʦʪʧʫʩʢ ʪʝʧʣʦʪʳ ʦʪ ʎʊʇ, ʢɺʪĿʯ, ʤʦʞʝʪ ʙʳʪʴ 

ʦʧʨʝʜʝʣʝʥʦ ʫʢʨʫʧʥʝʥʥʳʤ ʨʘʩʯʝʪʦʤ ʧʦ ʬʦʨʤʫʣʝ: 

ʕʎʊʇ = 
ʫʜ

ʎʊʇʕ QʎʊʇZʎʊʇ, (5.18) 

ʛʜʝ 
ʫʜ

ʎʊʇʕ  - ʫʜʝʣʴʥʳʡ ʨʘʩʭʦʜ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ ʎʊʇ, ʢɺʪ/ʄɺʪ (ʢɺʪĿʯ/ɻʢʘʣ); 

Qʎʊʇ - ʪʝʧʣʦʚʘʷ ʤʦʱʥʦʩʪʴ ʎʊʇ, ʄɺʪ (ɻʢʘʣ/ʯ); 

Zʎʊʇ - ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʟʘ ʧʣʘʥʠʨʫʝʤʳʡ 

ʧʝʨʠʦʜ, ʯ. 

ʋʜʝʣʴʥʳʡ ʨʘʩʭʦʜ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʧʨʠʥʠʤʘʶʪ 2,32 (2,7) ʢɺʪ/ʄɺʪ (ʢɺʪĿʯ/ɻʢʘʣ) ʜʣʷ 

ʎʊʇ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʛʦʨʷʯʝʝ ʚʦʜʦʩʥʘʙʞʝʥʠʝ ʠ ʦʪʦʧʣʝʥʠʝ ʟʜʘʥʠʡ ʧʦ ʟʘʚʠʩʠʤʦʡ ʠ 

ʥʝʟʘʚʠʩʠʤʦʡ ʩʭʝʤʘʤ; 0,76 (0,88) - ʜʣʷ ʎʊʇ, ʦʙʝʩʧʝʯʠʚʘʶʝɦʛʦ ʛʦʨʷʯʝʝ ʚʦʜʦʩʥʘʙʞʝʥʠʝ ʠ 

ʦʪʦʧʣʝʥʠʝ ʟʜʘʥʠʡ ʧʦ ʵʣʝʚʘʪʦʨʥʦʡ ʩʭʝʤʝ; 1,56 (1,81) ʜʣʷ ʎʊʇ (ʙʦʡʣʝʨʥʦʡ, ʥʘʩʦʩʥʦʡ), 

ʦʙʝʩʧʝʯʠʚʘʶʝɦʛʦ ʦʪʦʧʣʝʥʠʝ ʧʦ ʟʘʚʠʩʠʤʦʡ ʩʭʝʤʝ ʩ ʥʘʩʦʩʘʤʠ ʩʤʝʰʝʥʠʷ ʠ ʛʦʨʷʯʝʝ 

ʚʦʜʦʩʥʘʙʞʝʥʠʝ ʧʦ ʥʝʟʘʚʠʩʠʤʦʡ ʩʭʝʤʝ ʩ ʮʠʨʢʫʣʷʮʠʦʥʥʳʤʠ ʥʘʩʦʩʘʤʠ. 

5.17. ʂʦʣʠʯʝʩʪʚʦ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʪʨʝʙʫʝʤʦʝ ʜʣʷ ʦʩʚʝʱʝʥʠʷ ʎʊʇ, ʢɺʪĿʯ, 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

ʕʦʩʚ = 
ʫʜ

ʦʩʚʕ FZʦʩʚ, (5.19) 

ʛʜʝ 
ʫʜ

ʦʩʚʕ  - ʫʜʝʣʴʥʳʡ ʨʘʩʭʦʜ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʘ ʦʩʚʝ ʝɦʥʠʝ, ʧʨʠʥʠʤʘʝʪʩʷ 0,009 ʢɺʪ/ʤ
2
; 

F - ʧʣʦʱʘʜʴ ʎʊʇ, ʤ2
; 

Zʦʩʚ - ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʩʚʝʪʠʪʝʣʴʥʦʡ ʥʘʛʨʫʟʢʠ ʟʘ ʧʣʘʥʠʨʫʝʤʳʡ 

ʧʝʨʠʦʜ, ʯ. 

5.18. ʂʦʣʠʯʝʩʪʚʦ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʧʦʪʨʝʙʣʷʝʤʦʝ ʧʨʠʙʦʨʘʤʠ ʂʀʇ ʠ ɸ, ʢɺʪĿʯ, 

ʦʧʨʝʜʝʣʷʝʪʩʷ: 

n

i
npinpiʢʠʧ ZNʕ

1

,
 (5.20) 



ʛʜʝ Nʧʨi - ʤʦɦʥʦʩʪʴ i-ʛʦ ʧʨʠʙʦʨʘ, ʚ ʩʨʝʜʥʝʤ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʥʷʪʘ 0,065 ʢɺʪ; 

Zʧʨi - ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʷ ʧʨʠʙʦʨʘ ʚ ʪʝʯʝʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʧʝʨʠʦʜʘ; 

n - ʢʦʣʠʯʝʩʪʚʦ ʧʨʠʙʦʨʦʚ. 

5.19. ʇʨʝʜʝʣʴʥʳʝ ʟʥʘʯʝʥʠ̫  ʫʜʝʣʴʥʳʭ ʨʘʩʭʦʜʦʚ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʘ ʚʳʨʘʙʦʪʢʫ 

ʪʝʧʣʦʪʳ ʢʦʪʝʣʴʥʳʤʠ, ʢɺʪ/ʄɺʪ (ʢɺʪĿʯ/ɻʢʘʣ), ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 7 - 9 ʇʨʠʣ. 4. 

5.20. ɼʣʷ ʦʨʠʝʥʪʠʨʦʚʦʯʥʳʭ ʨʘʩʯʝʪʦʚ ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʧʦʪʨʝʙʣʷʝʤʦʝ 

ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʝʤ ʢʦʪʝʣʴʥʦʡ, ʢɺʪĿʯ, ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʬʦʨʤʫʣʝ: 

n

i
ipiZNʕ

1

,
 (5.21) 

ʛʜʝ Nʨi - ʨʘʩʯʝʪʥʘʷ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ i-ʛʦ ɻʣʝʢʪʨʦʧʨʠʝʤʥʠʢʘ, ʢɺʪ, ʦʧʨʝʜʝʣʷʝʤʘʷ 

ʧʦ ʬʦʨʤʫʣʝ (5.22); 

Zi - ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʧʣʘʥʠʨʫʝʤʦʤ 

ʧʝʨʠʦʜʝ, ʯ; 

n - ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ. 

Nʨi = NʫʩʪKʩ, (5.22) 

ʛʜʝ Nʫʩʪ - ʫʩʪʘʥʦʚʣʝʥʥʘʷ (ʧʘʩʧʦʨʪʥʘʷ) ʤʦʱʥʦʩʪʴ ʵʣʝʢʪʨʦʧʨʠʝʤʥʠʢʘ, ʢɺʪ; 

Kc - ʢʦʵʬʬʠʮʠʝʥʪ ʩʧʨʦʩʘ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʧʳʪʥʳʤ ʧʫʪʝʤ, ʦʨʠʝʥʪʠʨʦʚʦʯʥʳʝ ʟʥʘʯʝʥʠʷ 

ʜʣʷ ʨʘʟʣʠʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʠʚʝʜʝʥr  ʚ ʪʘʙʣ. 10 ʇʨʠʣ. 4. 

5.21. ʇʨʠʤʝʨʳ ʨʘʩʯʝʪʦʚ. 

ʇʨʠʤʝʨ 1. ʆʧʨʝʜʝʣʠʪʴ ʤʦʱʥʦʩʪʴ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʜʣʷ ʧʨʠʚʦʜʘ ʜʳʤʦʩʦʩʘ ɼʅ-9 ʥʘ 

ʢʦʪʣʝ, ʨʘʙʦʪʘʶʝɦʤ ʥʘ ʂʫʟʥʝʮʢʦʤ ʢʘʤʝʥʥʦʤ ʫʛʣʝ ʩ ʤʘʢʩʠʤʘʣʥɹʳʤ ʨʘʩʭʦʜʦʤ ʪʦʧʣʠʚʘ 

287 ʢʛ/ʯ. ʇʦʣʥʦʝ ʜʘʚʣʝʥʠʝ, ʩʦʟʜʘʚʘʝʤʦʝ ʜʳʤʦʩʦʩʦʤ, 8,4 ʤʤ ʚʦʜ. ʩʪ., ʂʇɼ ʫʩʪʘʥʦʚʢʠ 

0,69. ʊʝʧʣʦʚʘʷ ʤʦʱʥʦʩʪʴ ʢʦʪʣʘ 2,5 ʄɺʪ (2,15 ɻʢʘʣ/ʯ). ʊʝʤʧʝʨʘʪʫʨʘ ʫʭʦʜʷʱʠʭ ʛʘʟʦʚ 180 

Áʉ. 

1. ʆʧʨʝʜʝʣʷʝʤ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʦʙʲʝʤ ʧʨʦʜʫʢʪʦʚ ʩʛʦʨʘʥʠʷ ʧʦ ʪʘʙʣ. 5.2 ʇʨʠʣ. 4 ʨʘʚʥʳʤ 

6,58 ʥʤ
3
/ʢʛ: ʢʦʵʬʬʠʮʠʝʥʪ ʠʟʙʳʪʢʘ ʚʦʟʜʫʭʘ ʚ ʫʭʦʜʷʠɦʭ ʛʘʟʘʭ 1,6. 

2. ʆʧʨʝʜʝʣʷʝʤ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʜʳʤʦʩʦʩʘ ʧʦ ʬʦʨʤʫʣʝ (5.8): 

Vɻ = 1,1 Ĭ 287 Ĭ 6,58 Ĭ 1,6 Ĭ 273

180273

= 5515,1 ʥʤ
3
. 

3. ʆʧʨʝʜʝʣʷʝʤ ʤʦʱʥʦʩʪʴ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʧʦ ʬʦʨʤʫʣʝ (5.6): 

ʢɺʪ. 71,1
69,01023600

4,789,5790
ʕ

 

ʇʨʠʤʝʨ 2. ʆʧʨʝʜʝʣʠʪ ɹʧʦʪʨʝʙʣʷʝʤʫʶ ʤʦʥɦʦʩʪʴ ʠ ʢʦʣʠʯʝʩʪʚʦ ʣɻʝʢʪʨʦʵʥʝʨʛʠʠ ʟʘ 

ʦʪʦʧʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʜʣʷ ʩʝʪʝʚʦʛʦ ʥʘʩʦʩʘ ɿʂ45-30. ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʥʘʩʦʩʘ 49,1 

ʪ/ʯ, ʥʘʧʦʨ 30,5 ʤ, ʂʇɼ ʥʘʩʦʩʥʦʡ ʫʩʪʘʥʦʚʢʠ 0,7. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʪʦʧʠʪʝʣʴʥʦʛʦ 

ʧʝʨʠʦʜʘ 4920 ʯ. 

ʈʘʩʯʝʪ ʧʨʦʠʟʚʦʜʠʤ ʧʦ ʬʦʨʤʫʣʝ (5.11). 

1. ʆʧʨʝʜʝʣʷʝʤ ʨʘʩʯʝʪʥʫʶ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʤʦʱʥʦʩʪʴ: 

ʢɺʪ 83,5
7,01023600

105,301,49 3

N
. 

2. ʆʧʨʝʜʝʣʷʝʤ ʢʦʣʠʯʝʩʪʚʦ ɻʣʝʢʪʨʦʵʥʝʨʛʠʠ ʟʘ ʦʪʦʧʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʧʦ ʬʦʨʤʫʣʘʤ 

(5.21) ʠ (5.22) ʩ ʫʯʝʪʦʤ ʪʘʙʣ. 5.10: 

ʕ = 5,83 Ĭ 4920 Ĭ 0,8 = 22946,88 ʢɺʪĿʯ. 

ʇʨʠʤʝʨ 3. ʆʧʨʝʜʝʣʠʪʴ ʛʦʜʦʚʫʶ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʦʪʦʧʠʪʝʣɹʥʦ-



ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʢʦʪʝʣʴʥʦʡ ʩ ʯʝʪʳʨʴʤʷ ʢʦʪʣʘʤʠ ɼɽ 4-14ɻʄ. ʂʦʪʝʣʴʥʘʷ ʨʘʙʦʪʘʝʪ ʥʘ 

ʥʫʞʜʳ ʦʪʦʧʣʝʥʠʷ, ʛʦʨʷʯʝʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʥʫʞʜʳ. 

ɺ ʢʦʪʝʣʴʥʦʡ ʫʩʪʘʥʦʚʣʝʥʳ: 4 ʜʳʤʦʩʦʩʘ ɼʅ-9 ʩ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷʤʠ ʤʦʱʥʦʩʪʴʶ 5,7 ʢɺʪ, 

ʨʘʙʦʪʘʶʱʠʝ ʚ ʦʪʦʧʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ, ʚ ʥʝʦʪʦʧʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ - 2 ʜʳʤʦʩʦʩʘ; 4 

ʜʫʪʴʝʚʳʭ ʚʝʥʪʠʣʷʪʦʨʘ ɺɼʅ-8 ʩ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷʤʠ ʤʦʱʥʦʩʪʴʶ 5,7 ʢɺʪ, ʨʝʞʠʤ ʨʘʙʦʪʳ 

ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ, ʢʘʢ ʫ ʜʳʤʦʩʦʩʦʚ: ʚʝʥʪʠʣʷʪʦʨ ʦʪʜʝʣʝʥʠʷ ʜʝʢʘʨʙʦʥʠʟʘʮʠʠ ʩ 

ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʤ 1,5 ʢɺʪ; ʩʝʪʝʚʦʡ ʥʘʩʦʩ ʎʅʉ 60-9ʕ ʩ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʤ ʤʦʥɦʦʩʪʴʶ 

30 ʢɺʪ; ʥʘʩʦʩ ʙʣʦʢʘ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʠʩʭʦʜʥʦʡ ʚʦʜʳ ʩ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʤ ʤʦʱʥʦʩʪʴʶ 7 

ʢɺʪ; ʥʘʩʦʩ ʜʝʢʘʨʙʦʥʠʟʠʨʦʚʘʥʥʦʡ ʚʦʜʳ ʕʂʄ-6 ʩ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʤ ʤʦʱʥʦʩʪʴʶ 17 ʢɺʪ; 

ʥʘʩʦʩ ʧʨʦʤʳʚʦʯʥʦʡ ʚʦʜʳ ʚʦʜʦʨʦʜ-ʢʘʪʠʦʥʠʪʦʚrʭ ʬʠʣʴʪʨʦʚ 2ʂ-20/18 ʩ 

ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʤ 1,5 ʢɺʪ; ʥʘʩʦʩ ʧʝʨʝʢʘʯʢʠ ʢʨʝʧʢʦʛʦ ʨʘʩʪʚʦʨʘ ʩʦʣʠ ʍɺ-13-ʃ1-52 ʩ 

ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʤ ʤʦʱʥʦʩʪʴʶ 3 ʢɺʪ; ʧʝʨʝʢʘʯʠʚʘʶʱʠʡ ʥʘʩʦʩ 2ʂʄ-20/30 ʩ 

ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʤ ʤʦʱʥʦʩʪʴʶ 3 ʢɺʪ; ʥʘʩʦʩ ʛʦʨʷʯʝʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʎʅʉ 38-44 ʩ 

ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʤ ʤʦʱʥʦʩʪʴʶ 7 ʢɺʪ, ʧʦʜʧʠʪʦʯʥʳʡ ʥʘʩʦʩ 2ʂʄ-20/30 ʩ 

ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʤ ʤʦʱʥʦʩʪʴʶ 4 ʢɺʪ; ʧʠʪʘʪʝʣʴʥʳʡ ʥʘʩʦʩ ʎʅʉɻ 38-176 ʩ 

ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʤ ʤʦʱʥʦʩʪʴʶ 30 ʢɺʪ; ʢʦʤʧʨʝʩʩʦʨ ʉʆ7ɸ ʩ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʤ 

ʤʦʱʥʦʩʪʴʶ 4 ʢɺʪ. ʂʦʪʝʣʴʥʘʷ ʦʩʚʝʱʘʝʪʩʷ 12 ʩʚʝʪʠʣʴʥʠʢʘʤʠ ʩ ʤʦʱʥʦʩʪʴʶ ʣʘʤʧ 0,1 ʢɺʪ 

ʢʘʞʜʳʡ. 

ɼʣʠʪʝʣʴʥʦʩʪʴ ʦʪʦʧʠʪʝʣɹʥʦʛʦ ʧʝʨʠʦʜʘ 4920 ʯ. ʏʠʩʣʦ ʯʘʩʦʚ ʨʘʙʦʪʳ ʥʘʩʦʩʦʚ: ʩʝʪʝʚʦʛʦ - 

4920, ʛʦʨʷʯʝʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ, ʧʦʜʧʠʪʦʯʥʦʛʦ, ʧʠʪʘʪʝʣʥɹʦʛʦ ʜʝʢʘʨʙʦʥʠʟʠʨʦʚʘʥʥʦʡ 

ʚʦʜʳ, ʠʩʭʦʜʥʦʡ ʚʦʜʳ - 8400, ʧʝʨʝʢʘʯʢʠ ʩʦʣʷʥʦʛʦ ʨʘʩʪʚʦʨʘ, ʧʨʦʤʳʚʢʠ ʠ ʚʟʨʳʭʣʝʥʠʷ 

ʬʠʣʴʪʨʦʚ - 600, ʧʝʨʝʢʘʯʠʚʘʶʱʝʛʦ - 2600. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʚʝʥʪʠʣʷʪʦʨʘ 

ʦʪʜʝʣʝʥʠ̫  ʜʝʢʘʨʙʦʥʠʟʘʮʠʠ 8400, ʢʦʤʧʨʝʩʩʦʨʘ - 1800 ʯ. ʇʨʦʜʦʣʞʠʪʝʣʥɹʦʩʪʴ ʜʝʡʩʪʚʠ̫  

ʦʩʚʝʪʠʪʝʣʴʥʦʡ ʥʘʛʨʫʟʢʠ 4800 ʯ. 

1. ʈʘʩʯʝʪ ʚʝʜʝʤ ʧʦ ʬʦʨʤʫʣʘʤ (5.21), (5.22), ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʩʚʦʜʠʤ ʚ ʪʘʙʣʠʮʫ. 

ʊʘʙʣʠʮʘ 

ʆʙʦʨʫʜʦʚʘʥʠʝ 

ʄʦʱʥʦʩʪʴ 

ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ

, ʢɺʪ 

ʂʦʵʬʬʠʮʠʝʥ

ʪ ʩʧʨʦʩʘ Kc 

ʈʘʩʯʝʪʥʘ

ʷ 

ʤʦʱʥʦʩʪ

ʴ NKc, 

ʢɺʪ 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪ

ʴ ʨʘʙʦʪʳ, ʯ 

ʈʘʩʭʦʜ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ

, ʢɺʪĿʯ 

ɼʳʤʦʩʦʩ ɼʅ9 5,7 Ĭ 2 0,95 10,83 8400 90972,0 

   3480 37688,4 

ɺʝʥʪʠʣʷʪʦʨ ɺɼʅ-8 5,7 Ĭ 2 0,95 10,83 8400 90972,0 

   3480 37688,4 

ɺʝʥʪʠʣʷʪʦʨ ʎ4-70 ˉ 3 1,5 0,7 1,05 8400 8820,0 

ʅʘʩʦʩ:      

ʩʝʪʝʚʦʡ 30,0 0,8 24,0 4920 118080 

ʠʩʭʦʜʥʦʡ ʚʦʜʳ 7,0 0,8 5,6 8400 47040 

ʜʝʢʘʨʙʦʥʠʟʠʨʦʚʘʥʥʦ
ʡ ʚʦʜʳ 

17,0 0,8 13,6 8400 114240 

ʧʨʦʤʳʚʦʯʥʦʡ ʚʦʜʳ 1,5 0,7 1,05 600 630 

ʧʝʨʝʢʘʯʢʠ ʩʦʣʷʥʦʛʦ 

ʨʘʩʪʚʦʨʘ 

3,0 0,8 2,4 600 1440 

ʧʝʨʝʢʘʯʠʚʘʶʱʠʡ 3,0 0,8 2,4 2600 6240 

ʛʦʨʷʯʝʛʦ 

ʚʦʜʦʩʥʘʙʞʝʥʠʷ 

7,0 0,8 5,6 8400 47040 

ʧʦʜʧʠʪʦʯʥʳʡ 4,0 0,8 3,2 8400 26880 

ʧʠʪʘʪʝʣʴʥʳʡ 30 0,8 24,0 8400 201600 

ʂʦʤʧʨʝʩʩʦʨ 4,0 0,7 2,8 1800 5040 

ʀʊʆɻʆ 834370,8 

2. ʆʧʨʝʜʝʣʷʝʤ ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʘ ʦʩʚʝʝɦʥʠʝ ʧʦ ʬʦʨʤʫʣʝ (5.16): 

ʕʦʩʚ = 0,1 Ĭ 12 Ĭ 4800 = 5760 ʢɺʪĿʯ. 

3. ʆʧʨʝʜʝʣʷʝʤ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʧʦʪʨʝʙʣʷʝʤʦʝ ʢʦʪʝʣʴʥʦʡ ʟʘ ʛʦʜ: 



ʕ = 834370,8 + 5760 = 840130,8 ʢɺʪĿʯ. 

6. ʆʇʈɽɼɽʃɽʅʀɽ ʂʆʃʀʏɽʉʊɺɸ ɺʆɼʓ ɼʃʗ ɺʓʈɸɹʆʊʂʀ ʊɽʇʃʆʊʓ 

6.1. ʂʦʣʠʯʝʩʪʚʦ ʚʦʜr  ʥʘ ʢʦʤʤʫʥʘʣʴʥʳʭ ʪʝʧʣʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ, 

ʪʨʝʙʫʝʤʦʝ ʜʣʷ ʚʳʨʘʙʦʪʢʠ ʪʝʧʣʦʪʳ, ʩʣʘʛʘʝʪʩʷ ʠʟ ʨʘʩʭʦʜʦʚ ʥʘ ʨʘʟʦʚʦʝ ʥʘʧʦʣʥʝʥʠʝ ʩʠʩʪʝʤ 

ʦʪʦʧʣʝʥʠ̫ , ʚʝʥʪʠʣʷʮʠʠ, ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʪʝʧʣʦʚʳʭ ʩʝʪʝʡ, ʨʘʩʭʦʜʦʚ ʥʘ ʧʦʜʧʠʪʢʫ ʩʠʩʪʝʤʳ 

ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ, ʩʦʙʩʪʚʝʥʥʳʝ ʥʫʞʜʳ ʢʦʪʝʣʴʥʦʡ: 

V = Vd + Vʧʦʜʧ + Vʩʥ + 

n

i
ʦʪiV

1 , (6.1) 

ʛʜʝ Vd - ʦʙʲʝʤ ʚʦʜʳ ʥʘ ʟʘʧʦʣʥʝʥʠʝ ʪʝʧʣʦʚʦʡ ʩʝʪʠ, ʤ
3
; 

Vʧʦʜʧ - ʦʙʲʝʤ ʚʦʜʳ ʥʘ ʧʦʜʧʠʪʢʫ ʩʠʩʪʝʤʳ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ, ʤ
3
; 

Vʩʥ - ʦʙʲʝʤ ʚʦʜʳ ʥʘ ʩʦʙʩʪʚʝʥʥʳʝ ʥʫʞʜʳ, ʤ
3
; 

Vʦʪi - ʦʙʲʝʤ ʚʦʜʳ ʥʘ ʟʘʧʦʣʥʝʥʠʝ ʩʠʩʪʝʤʳ ʦʪʦʧʣʝʥʠʷ i-ʛʦ ʧʦʪʨʝʙʠʪʝʣʷ, ʤ3
; 

n - ʢʦʣʠʯʝʩʪʚʦ ʧʦʪʨʝʙʠʪʝʣʝʡ. 

6.2. ʆʙʲʝʤ ʚʦʜʳ ʥʘ ʥʘʧʦʣʥʝʥʠʝ ʩʠʩʪʝʤ ʦʪʦʧʣʝʥʠʷ, ʤ
3
, ʧʨʠʩʦʝʜʠʥʝʥʥʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʧʦʢʘʟʘʥʠʷʤ ʧʨʠʙʦʨʦʚ ʫʯʝʪʘ, ʘ ʧʨʠ ʠʭ ʦʪʩʫʪʩʪʚʠʠ ʧʦ ʬʦʨʤʫʣʝ: 

n

i
oiʦʪ vQV

1 , (6.2) 

ʛʜʝ v - ʫʜʝʣʴʥʳʡ ʦʙʲʝʤ ʚʦʜʳ, ʤ
3
/ʄɺʪ [ʤ

3
/(ɻʢʘʣ/ʯ)], ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʩʪʝʤʳ ʠ ʨʘʩʯʝʪʥʦʛʦ ʛʨʘʬʠʢʘ ʪʝʤʧʝʨʘʪʫʨ ʧʦ ʪʘʙʣ. 1 ʇʨʠʣ. 5; 

Qʦi - ʤʘʢʩʠʤʘʣʴʥʳʡ ʪʝʧʣʦʚʦʡ ʧʦʪʦʢ ʥʘ ʦʪʦʧʣʝʥʠʝ i-ʛʦ ʧʦʪʨʝʙʠʪʝʣʷ, ʄɺʪ (ɻʢʘʣ/ʯ); 

n - ʢʦʣʠʯʝʩʪʚʦ ʩʠʩʪʝʤ ʦʪʦʧʣʝʥʠʷ. 

ʆʙʲʝʤ ʚʦʜʳ ʚ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʘʭ ʩʠʩʪʝʤʳ ʦʪʦʧʣʝʥʠʷ ʧʨʠʚʝʜʝʥ ʚ ʪʘʙʣ. 2 ʇʨʠʣ. 5. 

6.3. ʆʙʲʝʤ ʚʦʜʳ ʥʘ ʥʘʧʦʣʥʝʥʠʝ ʤʝʩʪʥʳʭ ʩʠʩʪʝʤ ʛʦʨʷʯʝʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʧʨʠ 

ʦʪʢʨʳʪʦʡ ʩʠʩʪʝʤʝ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ ʨʘʩʯʝʪʘ 5,2 ʤ
3
/ʄɺʪ [6 ʤ

3
/(ɻʢʘʣ/ʯ)] 

ʩʨʝʜʥʝʯʘʩʦʚʦʡ ʨʘʩʯʝʪʥʦʡ ʤʦʱʥʦʩʪʠ ʛʦʨʷʯʝʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ. 

6.4. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʜʘʥʥʳʭ ʦ ʪʠʧʝ ʥʘʛʨʝʚʘʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ ʜʦʧʫʩʢʘʝʪʩʷ ʧʨʠʥʠʤʘʪʴ 

ʦʨʠʝʥʪʠʨʦʚʦʯʥʦ ʫʜʝʣʴʥʳʡ ʦʙʲʝʤ ʚʦʜʳ ʥʘ ʥʘʧʦʣʥʝʥʠʝ ʤʝʩʪʥʳʭ ʩʠʩʪʝʤ ʦʪʦʧʣʝʥʠʷ 

ʟʜʘʥʠʡ ʧʦ ʚʩʝʤʫ ʦʙʲʝʤʫ ʚ ʨʘʟʤʝʨʝ 25,9 ʤ
3
/ʄɺʪ [30 ʤ

3
/(ɻʢʘʣ/ʯ)] ʩʫʤʤʘʨʥʦʛʦ ʨʘʩʯʝʪʥʦʛʦ 

ʯʘʩʦʚʦʛʦ ʨʘʩʭʦʜʘ ʪʝʧʣʦʪʳ ʥʘ ʦʪʦʧʣʝʥʠʝ ʠ ʚʝʥʪʠʣʷʮʠʶ. 

6.5. ʆʙʲʝʤ ʚʦʜʳ ʜʣʷ ʥʘʧʦʣʥʝʥʠʷ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʪʝʧʣʦʚʳʭ ʩʝʪʝʡ, ʤ
3
, ʚʳʯʠʩʣʷʝʪʩʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʧʣʦʘɦʜʠ ʩʝʯʝʥʠʷ ʠ ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʧʦ ʬʦʨʤʫʣʝ: 

n

i

didiʩʝʪʠ lvV
1 , (6.3) 

ʛʜʝ vdi - ʫʜʝʣʴʥʳʡ ʦʙʲʝʤ ʚʦʜʳ ʚ ʪʨʫʙʦʧʨʦʚʦʜʝ i-ʛʦ ʜʠʘʤʝʪʨʘ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ 1 ʤ, ʤ
3
/ʤ, 

ʧʨʠʥʠʤʘʝʪʩʷ ʧʦ ʪʘʙʣ. 3 ʇʨʠʣ. 5; 

ldi - ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʫʯʘʩʪʢʘ ʪʝʧʣʦʚʦʡ ʩʝʪʠ i-ʛʦ ʜʠʘʤʝʪʨʘ, ʢʤ; 

n - ʢʦʣʠʯʝʩʪʚʦ ʫʯʘʩʪʢʦʚ ʩʝʪʠ. 

ʏʠʩʣʦ ʥʘʧʦʣʥʝʥʠʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʛʨʘʬʠʢʦʤ ʨʘʙʦʪ ʧʦ ʨʝʤʦʥʪʫ ʠ ʠʩʧʳʪʘʥʠʷʤ ʪʝʧʣʦʚʳʭ 

ʩʝʪʝʡ. 

6.6. ʆʙʠɦʡ ʫʜʝʣʴʥʳʡ ʦʙʲʝʤ ʚʦʜʳ ʥʘ ʟʘʧʦʣʥʝʥʠʝ ʤʝʩʪʥʳʭ ʩʠʩʪʝʤ ʠ ʥʘʨʫʞʥʳʭ 

ʪʝʧʣʦʚʳʭ ʩʝʪʝʡ ʦʨʠʝʥʪʠʨʦʚʦʯʥʦ ʜʦʧʫʩʢʘʝʪʩʷ ʧʨʠʥʠʤʘʪʴ ʚ ʨʘʟʤʝʨʝ 34,5 - 43,1 ʤ
3
/ʄɺʪ 

[40 - 50 ʤ
3
/(ɻʢʘʣ/ʯ)] ʨʘʩʭʦʜʘ ʦʪʧʫʱʝʥʥʦʡ ʪʝʧʣʦʪʳ. 

6.7. ʂʦʣʠʯʝʩʪʚʦ ʧʦʜʧʠʪʦʯʥʦʡ ʚʦʜʳ ʜʣʷ ʚʦʩʧʦʣʥʝʥʠʷ ʧʦʪʝʨʴ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʚ 

ʩʠʩʪʝʤʘʭ ʪʝʧʣʦʧʦʪʨʝʙʣʝʥʠ̫  ʠ ʪʨʫʙʦʧʨʦʚʦʜʘʭ ʪʝʧʣʦʚʦʡ ʩʝʪʠ ʜʦʣʞʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ 

ʚʝʣʠʯʠʥʘʤ ʫʪʝʯʝʢ ʜʣʷ ʟʘʢʨʳʪʦʡ ʩʠʩʪʝʤʳ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ, ʜʣʷ ʦʪʢʨʳʪʦʡ ʩʠʩʪʝʤʳ 

ʪʝʧʣʦʩʥʘʙʞʝʥʠ̫  ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʠ ʢʦʣʠʯʝʩʪʚʫ ʚʦʜʳ, ʦʪʦʙʨʘʥʥʦʡ ʜʣʷ ʥʫʞʜ ʛʦʨʷʯʝʛʦ 

ʚʦʜʦʩʥʘʙʞʝʥʠʷ. 



ʇʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩ ʫʯʝʪʦʤ ʚʦʟʤʦʞʥʳʭ ʢʦʣʝʙʘʥʠʡ ʫʪʝʯʢʠ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʞʠʤʥʳʭ ʫʩʣʦʚʠʡ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʥʦʨʤʘ ʫʪʝʯʢʠ 

ʚʦʜʳ ʜʣʷ ʟʘʢʨʳʪʦʡ ʩʠʩʪʝʤʳ ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʦʡ 0,0025/ʯ ʦʪ ʦʙʲʝʤʘ ʚʦʜʳ ʚ 

ʪʨʫʙʦʧʨʦʚʦʜʘʭ ʪʝʧʣʦʚʳʭ ʩʝʪʝʡ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʨʠʩʦʝʜʠʥʷʝʤʳʭ ʢ ʥʠʤ ʤʝʩʪʥʳʭ 

ʩʠʩʪʝʤ ʦʪʦʧʣʝʥʠʷ ʠ ʚʝʥʪʠʣʷʮʠʠ ʟʜʘʥʠʡ [17]. 

ʈʘʩʭʦʜ ʚʦʜʳ ʥʘ ʧʦʜʧʠʪʢʫ, ʤ
3
/ʯ, ʩʦʩʪʘʚʠʪ: 

ʜʣʷ ʟʘʢʨʳʪʦʡ ʩʠʩʪʝʤʳ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ 

,0025,0 VGʟʘʢʨ

ʧʦʜʧ  (6.4) 

ʛʜʝ V - ʦʙʲʝʤ ʚʦʜʳ ʚ ʪʨʫʙʦʧʨʦʚʦʜʘʭ ʪʝʧʣʦʚʳʭ ʩʝʪʝʡ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʧʨʠʩʦʝʜʠʥʝʥʥʳʭ ʤʝʩʪʥʳʭ ʩʠʩʪʝʤ ʦʪʦʧʣʝʥʠʷ ʠ ʚʝʥʪʠʣʷʮʠʠ, ʤ
3
; 

ʜʣʷ ʦʪʢʨʳʪʦʡ ʩʠʩʪʝʤʳ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ 

,0025,0 hm

ʦʪʢʨ

ʧʦʜʧ GVG  (6.5) 

ʛʜʝ Ghm - ʩʨʝʜʥʝʯʘʩʦʚʦʡ ʨʘʩʭʦʜ ʚʦʜʳ ʥʘ ʛʦʨʷʯʝʝ ʚʦʜʦʩʥʘʙʞʝʥʠʝ, ʤ
3
/ʯ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ 

ʬʦʨʤʫʣʝ: 

n

i
ii

h

ʠʪihm mgG
1

,/
 (6.6) 

ʛʜʝ 
h

ʠʪig  - ʥʦʨʤʘ ʨʘʩʭʦʜʘ ʛʦʨʷʯʝʡ ʚʦʜʳ ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʷ ʚ ʩʫʪʢʠ, ʤ
3
/ʩʫʪʢʠ, ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʧʦ ʪʘʙʣ. 21 ʇʨʠʣ. 1; 

mi - ʢʦʣʠʯʝʩʪʚʦ ʧʦʪʨʝʙʠʪʝʣʝʡ ʩ ʥʦʨʤʦʡ ʨʘʩʭʦʜʘ ʛʦʨʷʯʝʡ ʚʦʜʳ 
h

ʠʪig ; 

Űi - ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʷ ʩʠʩʪʝʤʳ ʛʦʨʷʯʝʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʚ ʩʫʪʢʠ, ʯ; 

n - ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ. 

6.8. ʂʦʣʠʯʝʩʪʚʦ ʚʦʜʳ, ʧʦʪʨʝʙʥʦʝ ʜʣʷ ʚʦʟʤʝʝɦʥʠʷ ʫʪʝʯʢʠ, ʤ
3
, ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ 

ʬʦʨʤʫʣʝ: 

Vʧʦʜʧ = GʧʦʜʧZʧʦʜʧ, (6.7) 

ʛʜʝ: Zʧʦʜʧ - ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʣʘʥʠʨʫʝʤʦʛʦ ʧʝʨʠʦʜʘ ʧʦʜʧʠʪʢʠ ʩ ʨʘʩʭʦʜʦʤ Gʧʦʜʧ, ʯ. 

6.9. ɼʣʷ ʧʣʘʥʦʚʳʭ ʨʘʩʯʝʪʦʚ ʢʦʣʠʯʝʩʪʚʘ ʚʦʜʳ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʚʳʨʘʙʦʪʢʠ ʪʝʧʣʦʪʳ 

ʢʦʪʝʣʴʥʳʤʠ, ʨʘʙʦʪʘʶʠɦʤʠ ʪʦʣʴʢʦ ʥʘ ʦʪʦʧʣʝʥʠʝ ʠ ʚʝʥʪʠʣʷʮʠʶ, ʤʦʞʥʦ ʧʦʣʴʟʦʚʘʪʴʩʷ 

ʫʢʨʫʧʥʝʥʥʤrʠ ʥʦʨʤʘʪʠʚʘʤʠ ʨʘʩʭʦʜʘ ʚʦʜʳ ʥʘ ʨʘʟʦʚʦʝ ʥʘʧʦʣʥʝʥʠʝ ʠ ʧʦʜʧʠʪʢʫ ʩʠʩʪʝʤ 

ʦʪʦʧʣʝʥʠ̫  ʠ ʥʘʨʫʞʥʳʭ ʪʝʧʣʦʚʳʭ ʩʝʪʝʡ ʚ ʨʘʟʤʝʨʝ 0,1 - 0,12 ʤ
3
/ɻɼʞ (0,4 - 0,5 ʤ

3
/ɻʢʘʣ). 

6.10. ʈʘʩʭʦʜ ʚʦʜʳ ʥʘ ʧʨʦʜʫʚʢʫ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʯʝʩʪʚʦʤ ʚʦʜʳ, ʧʦʜʘʚʘʝʤʦʡ ʚ ʢʦʪʝʣ, ʠ 

ʚ ʢʘʞʜʦʤ ʩʣʫʯʘʝ ʜʦʣʞʝʥ ʨʘʩʩʯʠʪʳʚʘʪʴʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʥʢʨʝʪʥʳʤʠ ʫʩʣʦʚʠʷʤʠ. ɺ 

ʦʙɦʝʤ ʩʣʫʯʘʝ ʨʘʩʭʦʜ ʚʦʜʳ ʥʘ ʧʨʦʜʫʚʢʫ, ʢʛ/ʯ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʘʤ: 

;
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 (6.12) 

ʚ ʬʦʨʤʫʣʘʭ (6.9) - (6.12): 

Gk - ʨʘʩʭʦʜ ʚʦʟʚʨʘʱʘʝʤʦʛʦ ʢʦʥʜʝʥʩʘʪʘ, ʢʛ/ʯ; 

Gd - ʨʘʩʭʦʜ ʜʦʙʘʚʣʷʝʤʦʡ ʭʠʤʠʯʝʩʢʠ ʦʯʠʱʝʥʥʦʡ ʚʦʜʳ, ʢʛ/ʯ; 

ɼʧ - ʧʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪɹ ʢʦʪʣʘ, ʢʛ/ʯ, ʧʨʠʥʠʤʘʝʪʩʷ ʠʟ ʪʝʭʥʠʯʝʩʢʦʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʣʠ ʧʦ ʠʩʧʳʪʘʥʠʷʤ); 

Kk, Kd, Kʧ - ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ (ʱʝʣʦʯʥʦʩʪʴ ʠʣʠ ʩʫʭʦʡ ʦʩʪʘʪʦʢ) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʢʦʥʜʝʥʩʘʪʘ, ʜʦʙʘʚʣʷʝʤʦʡ ʚʦʜʳ ʠ ʧʘʨʘ, ʛ- ʢɻʚ/ʢʛ ʠʣʠ ʛ/ʢʛ; 

Kʚ - ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʢʦʪʣʦʚʦʡ ʚʦʜʝ, ʛ-ʵʢʚ/ʢʛ ʠʣʠ ʛ/ʢʛ; 

b - ʢʦʣʠʯʝʩʪʚʦ ʦʪʩʝʧʘʨʠʨʦʚʘʥʥʦʛʦ ʧʘʨʘ ʚ ʜʦʣʷʭ ʦʪ ʨʘʩʭʦʜʘ ʧʨʦʜʫʚʘʝʤʦʡ ʚʦʜʳ; 

ɼʧʝʨ, ɼʥʘʩ - ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʢʦʪʣʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦ ʧʝʨʝʛʨʝʪʦʤʫ ʠ 

ʥʘʩʳʝɦʥʥʦʤʫ ʧʘʨʫ, ʢʛ/ʯ; 

Sʧʚ, Sʢʚ, Sʧ - ʩʦʣʝʩʦʜʝʨʞʘʥʠʝ ʠʣʠ ʱʝʣʦʯʥʦʩʪʴ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʠʪʘʪʝʣʴʥʦʡ ʚʦʜʳ, 

ʢʦʪʣʦʚʦʡ ʚʦʜʳ, ʧʘʨʘ, ʤʛ- ʢɻʚ/ʣ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʭʠʤʠʯʝʩʢʠʤ ʘʥʘʣʠʟʦʤ. 

ɺʝʣʠʯʠʥʳ Kkb, Kʧ, b - ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʪʝʧʣʦʪʝʭʥʠʯʝʩʢʠʤʠ ʠʩʧʳʪʘʥʠʷʤʠ 

ʢʦʪʣʦʘʛʨʝʛʘʪʘ. 

6.11. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʜʘʥʥʳʭ ʜʣʷ ʨʘʩʯʝʪʘ ʨʘʩʭʦʜ ʚʦʜʳ ʥʘ ʧʨʦʜʫʚʢʫ, ʢʛ/ʯ, 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʨʠʝʥʪʠʨʦʚʦʯʥʦ ʧʦ ʬʦʨʤʫʣʝ: 

;
106,3 6
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,
10 6

ʧʚʢʚ

okʧʨ

ʧʨ
II

QK
G

 (6.13ʘ) 

ʛʜʝ Kʧʨ - ʢʦɻʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʨʘʩʭʦʜ ʪʝʧʣʘ ʥʘ ʧʨʦʜʫʚʢʫ, ʧʨʠʥʠʤʘʝʪʩʷ ʧʦ ʪʘʙʣ. 

7 ʇʨʠʣ. 2; 

Qok - ʥʦʤʠʥʘʣʴʥʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʢʦʪʝʣʴʥʦʡ, ʄɺʪ/(ɻʢʘʣ/ʯ); 

Iʢʚ, Iʧʚ - ʵʥʪʘʣʴʧʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʢʦʪʣʦʚʦʡ ʚʦʜʳ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʥʘʩʳʝɦʥʠʷ ʠ 

ʧʠʪʘʪʝʣʴʥʦʡ ʚʦʜʳ, ʢɼʞ/ʢʛ (ʢʢʘʣ/ʢʛ). 

ʊʨʝʙʫʝʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʳ ʥʘ ʧʨʦʜʫʚʢʫ, ʢʛ, ʦʧʨʝʜʝʣʷʝʪʩʷ: 

Vʧʨ = GʧʨZʧʨ, (6.14) 

ʛʜʝ Zʧʨ - ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʨʦʜʫʚʢʠ, ʯ. 

6.12. ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʳ ʥʘ ʥʫʞʜʳ ʚʦʜʦʧʦʜʛʦʪʦʚʢʠ, ʤ
3
, ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ 

ʬʦʨʤʫʣʝ: 

,
1

p

i
ʚʳʧiiʬiɺɼ VmnVV

 (6.15) 

ʛʜʝ Vʬi - ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʳ, ʪʨʝʙʫʝʤʦʝ ʜʣʷ i-ʛʦ ʬʠʣʴʪʨʘ, ʤ
3
, ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʪʘʙʣ. 4, 5 

ʇʨʠʣ. 5; 

n - ʢʦʣʠʯʝʩʪʚʦ ʦʜʠʥʘʢʦʚʳʭ ʬʠʣʴʪʨʦʚ; 

m - ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʮʝʩʩʦʚ ʚʟʨʳʭʣʝʥʠʷ ʠ ʨʝʛʝʥʝʨʘʮʠʠ ʜʣʷ i-ʛʦ ʬʠʣʴʪʨʘ; 

ʨ - ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʥʳʭ ʬʠʣʴʪʨʦʚ; 

Vʚʳʧ - ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʳ, ʚʳʧʘʨʠʚʘʝʤʦʝ ʚ ʜʝʘʵʨʘʪʦʨʝ (ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʦʭʣʘʜʠʪʝʣ̫  

ʚʳʧʘʨʘ), ʤ
3
, ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

Vʚʳʧ = 0,004GɼZɼ, (6.16) 

ʛʜʝ Gɼ - ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʜʝʘʵʨʘʪʦʨʘ, ʤ
3
/ʯ; 

Zɼ - ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪ rʜʝʘʵʨʘʪʦʨʘ, ʯ. 



6.13. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʜʘʥʥrʭ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʳ ʥʘ ʚʦʜʦʧʦʜʛʦʪʦʚʢʫ ʤʦʞʝʪ ʙʳʪʴ 

ʥʘʡʜʝʥʦ ʧʦ ʫʢʨʫʧʥʝʥʥʳʤ ʜʘʥʥʳʤ ʧʦ ʬʦʨʤʫʣʝ: 

Vɺɼ = vʍɺʆKʚʟGʍɺʆ + Vʚʳʧ, (6.17) 

ʛʜʝ Gʍɺʆ - ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʍɺʆ, ʪ/ʯ; 

vʍɺʆ - ʫʜʝʣʴʥʳʡ ʨʘʩʭʦʜ ʚʦʜʳ ʥʘ ʩʦʙʩʪʚʝʥʥʳʝ ʥʫʞʜʳ ʍɺʆ, ʪ ʠʩʭʦʜʥʦʡ ʚʦʜʳ ʥʘ 1 ʪ 

ʭʠʤʠʯʝʩʢʠ ʦʯʠɦʝʥʥʦʡ ʚʦʜʳ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʱʝʡ ʞʝʩʪʢʦʩʪʠ ʚʦʜʳ ʧʨʠʥʠʤʘʝʪʩʷ ʧʦ 

ʪʘʙʣ. 2 ʇʨʠʣ. 2: 

Kʚʟ - ʧʦʧʨʘʚʦʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ, ʧʨʠʥʠʤʘʝʤʳʡ ʨʘʚʥʳʤ 1 ʧʨʠ ʥʘʣʠʯʠʠ ʙʘʢʘ 

ʚʟʨʳʭʣʝʥʠʷ ʠ 1,2 ʧʨʠ ʝʛʦ ʦʪʩʫʪʩʪʚʠʠ. 

6.14. ʈʘʩʭʦʜ ʚʦʜʳ ʥʘ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʠʪʴʝʚʳʝ ʥʫʞʜʳ, ʤ
3
/ʯ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

Gʭ = (aqNqKq + aM)/24, (6.18) 

ʛʜʝ aq - ʥʦʨʤʘ ʨʘʩʭʦʜʘ ʚʦʜʳ ʥʘ ʦʜʥʫ ʜʫʰʝʚʫʶ ʩʝʪʢʫ, ʧʨʠʥʠʤʘʝʪʩʷ 0,5 ʤ
3
/ʩʫʪʢʠ; 

Nq - ʢʦʣʠʯʝʩʪʚʦ ʜʫʰʝʚʳʭ ʩʝʪʦʢ; 

Kq - ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʫʰʝʚʳʭ ʟʘ 1 ʯ ʥʘʠʙʦʣʴh ʝʛʦ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ, 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠʤ ʧʫʪʝʤ, ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʜʘʥʥʳʭ ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʳʤ 0,5; 

a - ʥʦʨʤʘ ʨʘʩʭʦʜʘ ʚʦʜʳ ʥʘ 1 ʯʝʣʦʚʝʢʘ ʚ ʩʤʝʥʫ, ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʜʘʥʥʳʭ ʧʨʠʥʠʤʘʝʪʩʷ 

ʨʘʚʥʦʡ 0,045 ʤ
3
/(ʩʫʪ.Ŀʯʝʣ.); 

M - ʯʠʩʣʝʥʥʦʩʪʴ ʨʘʙʦʪʘʶʱʠʭ ʚ ʩʫʪʢʠ, ʯʝʣ. 

ʂʦʣʠʯʝʩʪʚʦ ʚʦʜʳ, ʨʘʩʭʦʜʫʝʤʦʡ ʥʘ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʠʪʴʝʚʳʝ ʥʫʞʜʳ, ʤ
3
, ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʧʦ ʬʦʨʤʫʣʝ: 

Vx = (aqNqK + aM)Z, (6.19) 

ʛʜʝ Z - ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʣʘʥʠʨʫʝʤʦʛʦ ʧʝʨʠʦʜʘ, ʩʫʪ. 

6.15. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʜʘʥʥʳʭ ʜʣʷ ʨʘʩʯʝʪʘ ʨʘʩʭʦʜ ʚʦʜʳ ʥʘ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʠʪʴʝʚʳʝ 

ʥʫʞʜʳ ʢʦʪʝʣʴʥʦʡ (ʜʫʰʠ, ʫʤʳʚʘʣʴʥʠʢʠ, ʦʭʣʘʞʜʝʥʠʝ ʧʦʜʰʠʧʥʠʢʦʚ, ʚʨʘʘɦʶʱʠʭʩʷ 

ʤʝʭʘʥʠʟʤʦʚ ʠ ʧʨ.) ʦʨʠʝʥʪʠʨʦʚʦʯʥʦ ʧʨʠʥʠʤʘʝʪʩʷ 2 - 3 ʤ
3
/ʩʫʪ. ʥʘ 1 ʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʢʦʪʣʦʚ. 

6.16. ʅʘ ʩʠʩʪʝʤʫ ʰʣʘʢʦʟʦʣʦʫʜʘʣʝʥʠ̫ ʠʩʧʦʣʟɹʫʶʪ ʚʦʜʫ ʧʦʩʣʝ ʧʨʦʤʳʚʢʠ ʬʠʣʴʪʨʦʚ, ʠʟ 

ʜʫʰʝʚʳʭ ʠ ʫʤʳʚʘʣʴʥʠʢʦʚ ʠ ʜʨʫʛʫʶ ʟʘʛʨʷʟʥʝʥʥʫ  ʁʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʚʦʜʫ. ʋʜʝʣʥɹ ʝr 

ʢʦʣʠʯʝʩʪʚʘ ʚʦʜʳ ʥʘ ʩʠʩʪʝʤʳ ʰʣʘʢʦʟʦʣʦʫʜʘʣʝʥʠ̫, ʤ
3
/ʪ ʰʣʘʢʘ ʠ ʟʦʣʳ, ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 

6 ʇʨʠʣ. 5. 

6.17. ʋʜʝʣʴʥʳʝ ʧʦʪʝʨʠ ʚʦʜʳ ʥʘ ʧʘʨʦʚʦʝ ʨʘʩʧʳʣʠʚʘʥʠʝ ʤʘʟʫʪʘ ʧʨʠʥʠʤʘʶʪʩʷ 0,3 ʜʣʷ 

ʥʘʧʦʨʥʳʭ ʬʦʨʩʫʥʦʢ ʠ 0,02 - 0,03 ʢʛ/ʢʛ ʤʘʟʫʪʘ ʜʣʷ ʧʘʨʦʤʝʭʘʥʠʯʝʩʢʠʭ ʬʦʨʩʫʥʦʢ. 

6.18. ʂʦʣʠʯʝʩʪʚʦ ʚʦʜʳ, ʪʨʝʙʫʝʤʦʡ ʥʘ ʦʙʤʳʚʢʫ ʢʦʪʣʦʚ, ʢʛ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

Gʦʙʤ = Qʦʙʤ/Cɺ(tʛ - tʭʚ), (6.20) 

ʛʜʝ Qʦʙʤ - ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ, ʟʘʪʨʘʯʝʥʥʦʝ ʥʘ ʦʙʤʳʚʢʫ ʢʦʪʣʦʚ, ɻɼʞ (ɻʢʘʣ), 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʟʜʝʣʦʤ 3; 

tʛ, tʭʚ - ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʪʝʤʧʝʨʘʪʫʨʘ ʛʦʨʷʯʝʡ ʠ ʠʩʭʦʜʥʦʡ ʚʦʜʳ, Áʉ. 

6.19. ɼʣʷ ʦʪʦʧʠʪʝʣʴʥʳʭ ʢʦʪʝʣʴʥʳʭ ʧʨʠ ʟʘʢʨʳʪʦʡ ʩʠʩʪʝʤʝ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʧʦʪʨʝʙʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʳ, ʤ
3
, ʦʨʠʝʥʪʠʨʦʚʦʯʥʦ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʦ ʧʦ ʬʦʨʤʫʣʝ: 

V = gɟQokKmZ, (6.21) 

ʛʜʝ g - ʫʜʝʣʴʥʳʡ ʨʘʩʭʦʜ ʚʦʜʳ, ʪ/ʯĿʄɺʪ, ʧʨʠʥʠʤʘʝʪʩʷ ʧʦ ʪʘʙʣ. 1 ʇʨʠʣ. 5; 

ɟ - ʧʣʦʪʥʦʩʪʴ ʚʦʜʳ, ʪ/ʤ
3
, ʧʨʠʥʠʤʘʝʪʩʷ ʧʦ ʪʘʙʣ. 19 ʇʨʠʣ. 1; 

Qok - ʪʝʧʣʦʚʘʷ ʤʦʱʥʦʩʪʴ ʢʦʪʝʣʴʥʦʡ, ʄɺʪ (ɻʢʘʣ/ʯ); 

Km - ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʢʩʠʤʫʤʘ ʥʘʛʨʫʟʢʠ; 

Z - ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʢʦʪʝʣʴʥʦʡ ʚ ʧʣʘʥʠʨʫʝʤʦʤ ʧʝʨʠʦʜʝ, ʯ. 

ʇʨʠ ʦʪʢʨʳʪʦʡ ʩʠʩʪʝʤʝ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʢ ʧʨʠʥʷʪʦʤʫ ʧʦ ʬʦʨʤʫʣʝ (6.21) ʟʥʘʯʝʥʠʶ 

ʩʣʝʜʫʝʪ ʜʦʙʘʚʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʳ ʥʘ ʛʦʨʷʯʝʝ ʚʦʜʦʩʥʘʙʞʝʥʠʝ ʟʘ ʨʘʩʯʝʪʥʳʡ ʧʝʨʠʦʜ, ʧʨʠ 

ʥʘʣʠʯʠʠ ʤʦʢʨʦʛʦ ʟʦʣʦʫʣʘʚʣʠʚʘʥʠʷ ʠ ʛʠʜʨʦʟʦʣʦʫʜʘʣʝʥʠʷ ʩʣʝʜʫʝʪ ʫʯʝʩʪʴ ʠ ʪɻʦʪ ʨʘʩʭʦʜ. 



6.20. ʇʨʠʤʝʨʳ ʨʘʩʯʝʪʦʚ. 

ʇʨʠʤʝʨ 1. ʆʧʨʝʜʝʣʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʳ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʥʘʧʦʣʥʝʥʠ̫  ʠ ʧʦʜʧʠʪʢʠ 

ʪʝʧʣʦʚʳʭ ʩʝʪʝʡ ʠ ʧʨʠʩʦʝʜʠʥʝʥʥʳʭ ʢ ʥʠʤ ʩʠʩʪʝʤ ʦʪʦʧʣʝʥʠʷ ʟʜʘʥʠʡ, ʧʦʣʫʯʘʶʱʠʭ ʪʝʧʣʦ 

ʦʪ ʢʦʪʝʣʴʥʦʡ, ʨʘʙʦʪʘʶʱʝʡ ʧʦ ʨʝʞʠʤʫ 150 - 70 Áʉ. ʉʠʩʪʝʤʘ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʟʘʢʨʳʪʘʷ. 

ɻʦʜʦʚʘʷ ʚʳʨʘʙʦʪʢʘ ʪʝʧʣʦʪʳ ʢʦʪʝʣʴʥʦʡ 25122 ɻɼʞ (6000 ɻʢʘʣ), ʨʘʩʯʝʪʥʳʡ ʨʘʩʭʦʜ 

ʪʝʧʣʦʪʳ 2,984 ʄɺʪ (2,75 ɻʢʘʣ/ʯ). ʇʨʦʪʷʞʝʥʥʦʩʪʴ ʪʝʧʣʦʚʦʡ ʩʝʪʠ 800 ʤ, ʠʟ ʥʠʭ 200 ʤ 

ʜʠʘʤʝʪʨʦʤ 150 ʤʤ ʠ 600 ʤ ʜʠʘʤʝʪʨʦʤ 108 ʤʤ. ɿʜʘʥʠʷ ʦʙʦʨʫʜʦʚʘʥʳ ʯʫʛʫʥʥʳʤʠ 

ʨʘʜʠʘʪʦʨʘʤʠ ʚʳʩʦʪʦʡ 500 ʤʤ, ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʛʨʘʬʠʢ ʦʪʦʧʣʝʥʠʷ 95 - 70 Áʉ. 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʪʦʧʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ 182 ʩʫʪ., ʨʘʩʯʝʪʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ -25 Áʉ, ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ ʟʘ ʦʪʦʧʠʪʝʣʴʥʳʡ 

ʧʝʨʠʦʜ -3,4 Áʉ. 

1. ʆʧʨʝʜʝʣʷʝʤ ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʳ, ʪʨʝʙʫʝʤʦʝ ʜʣʷ ʟʘʧʦʣʥʝʥʠʷ ʩʠʩʪʝʤ ʦʪʦʧʣʝʥʠʷ ʧʦ 

ʬʦʨʤʫʣʝ (6.2). ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʥʘʭʦʜʠʤ ʫʜʝʣʴʥʳʡ ʦʙʲʝʤ ʚʦʜʳ ʚ ʤʝʩʪʥʳʭ ʩʠʩʪʝʤʘʭ 

ʦʪʦʧʣʝʥʠʷ ʟʜʘʥʠʡ ʧʨʠ ʧʝʨʝʧʘʜʝ ʪʝʤʧʝʨʘʪʫʨ ʚ ʩʠʩʪʝʤʝ ʦʪʦʧʣʝʥʠʷ 95 - 70 Áʉ ʧʦ ʪʘʙʣ. 1 

ʇʨʠʣ. 5 ʨʘʚʥʳʤ 16,8 ʤ
3
/ʄɺʪ: 

Vʧʦʪ = 16,8 Ĭ 2,984 = 50,131 ʤ
3
. 

2. ʆʧʨʝʜʝʣʷʝʤ ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʳ, ʪʨʝʙʫʝʤʦʝ ʜʣʷ ʟʘʧʦʣʥʝʥʠʷ ʥʘʨʫʞʥʳʭ ʪʝʧʣʦʚʳʭ 

ʩʝʪʝʡ ʧʦ ʬʦʨʤʫʣʝ (6.3), ʠʩʧʦʣʴʟʫʷ ʜʘʥʥʳʝ ʪʘʙʣ. 3 ʇʨʠʣ. 5: 

Vʩʝʪʠ = 0,2 Ĭ 17,66 + 0,6 Ĭ 7,85 = 8,242 ʤ
3
. 

3. ʈʘʩʩʯʠʪʘʝʤ ʢʦʣʠʯʝʩʪʚʦ ʧʦʜʧʠʪʦʯʥʦʡ ʚʦʜʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʨʤʦʡ ʧʦʜʧʠʪʢʠ ʧʦ 

ʬʦʨʤʫʣʘʤ (6.4) ʠ (6.7): 

Vʧʦʜʧ = 0,0025(50,131 + 8,242)24 Ĭ 182 = 637,433 ʤ
3
. 

4. ʅʘʭʦʜʠʤ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʳ ʥʘ ʟʘʧʦʣʥʝʥʠʝ ʠ ʧʦʜʧʠʪʢʫ ʩʠʩʪʝʤʳ 

ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ: 

V = 50,131 + 8,242 + 637,433 = 695,806 ʤ
3
. 

ʇʨʠʤʝʨ 2. ʆʧʨʝʜʝʣʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʳ ʥʘ ʥʫʞʜʳ ʢʦʪʝʣʴʥʦʡ ʩ ʛʦʜʦʚʦʡ ʚʳʨʘʙʦʪʢʦʡ 

ʪʝʧʣʘ 12561 ɻɼʞ (3000 ɻʢʘʣ). 

ʈʘʩʯʝʪ ʚʝʜʝʤ ʧʦ ʫʢʨʫʧʥʝʥʥʳʤ ʜʘʥʥʳʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧ. 6.9, ʧʨʠʥʠʤʘʷ ʫʜʝʣʴʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʳ ʚ ʩʨʝʜʥʝʤ 0,11 ʤ
3
/ɻɼʞ. 

ʆʙɦʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʳ ʜʣʷ ʛʦʜʦʚʦʡ ʚr ʨʘʙʦʪʢʠ ʪʝʧʣʘ ʩʦʩʪʘʚʠʪ: 

V = 0,11 Ĭ 12561 = 1381,71 ʤ
3
. 

ʇʨʠʤʝʨ 3. ʆʧʨʝʜʝʣʠʪʴ ʛʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʳ ʥʘ ʩʦʙʩʪʚʝʥʥʳʝ ʥʫʞʜʳ 

ʭʠʤʚʦʜʦʦʯʠʩʪʢʠ ʠ ʥʘ ʚʳʧʘʨ ʜʝʘʵʨʘʪʦʨʘ. ʍʠʤʚʦʜʦʦʯʠʩʪʢʘ ʦʙʦʨʫʜʦʚʘʥʘ ʜʚʫʤʷ ʥʘʪʨʠʡ-

ʢʘʪʠʦʥʠʪʦʚʳʤʠ ʬʠʣʴʪʨʘʤʠ ʜʠʘʤʝʪʨʦʤ 1000 ʤʤ. ʈʝʛʝʥʝʨʘʮʠ̫  ʬʠʣʴʪʨʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ 2 

ʨʘʟʘ ʚ ʩʫʪʢʠ. ʇʨʠ ʚʟʨʳʭʣʝʥʠʠ ʬʠʣʴʪʨʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʪʤr ʚʦʯʥʘʷ ʚʦʜʘ. 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʜʝʘʵʨʘʪʦʨʘ 153 ʤ
3
/ʯ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʦʪʜʝʣʝʥʠʷ 

ʚʦʜʦʧʦʜʛʦʪʦʚʢʠ 350 ʩʫʪ. 

1. ʅʘʭʦʜʠʤ ʨʘʩʭʦʜ ʚʦʜʳ ʥʘ ʚʟʨʳʭʣʷʶʫɦʶ ʧʨʦʤʳʚʢʫ ʧʦ ʪʘʙʣ. 5 ʇʨʠʣ. 5 ʨʘʚʥʳʤ 2,1 

ʤ
3
 ʠ ʥʘ ʨʝʛʝʥʝʨʘʮʠʶ ʬʠʣʴʪʨʘ 7,3 ʤ

3
. 

2. ʅʘʭʦʜʠʤ ʪʨʝʙʫʝʤʦʝ ʛʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʳ ʧʦ ʬʦʨʤʫʣʝ (6.15): 

V = (2,1 + 7,3)2 Ĭ 2 Ĭ 350 + 0,004 Ĭ 153 Ĭ 350 Ĭ 24 = 18300,8 ʤ
3
. 

ʇʨʠʤʝʨ 4. ʆʧʨʝʜʝʣʠʪʴ ʨʘʩʭʦʜ ʚʦʜʳ ʟʘ ʛʦʜ ʥʘ ʙʳʪʦʚʳʝ ʥʫʞʜʳ ʢʦʪʝʣʴʥʦʡ, 

ʨʘʙʦʪʘʶʱʝʡ ʚ ʪʨʠ ʩʤʝʥʳ ʚ ʪʝʯʝʥʠʝ 350 ʜʥʝʡ ʚ ʛʦʜʫ. ʏʠʩʣʝʥʥʦʩʪʴ ʨʘʙʦʪʘʶʱʠʭ ʚ ʧʝʨʚʦʡ 

ʩʤʝʥʝ 8, ʚʦ ʚʪʦʨʦʡ - 4, ʚ ʪʨʝʪʴʝʡ - 3 ʯʝʣ. ɹʳʪʦʚʳʝ ʧʦʤʝʝɦʥʠʷ ʦʙʦʨʫʜʦʚʘʥʳ ʜʫʰʝʤ ʩ 

ʜʚʫʤʷ ʜʫʰʝʚʳʤʠ ʩʝʪʢʘʤʠ. ʂʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʫʰʝʚʳʭ 0,5. 

ʈʘʩʯʝʪ ʚʝʜʝʤ ʧʦ ʬʦʨʤʫʣʝ (6.18): 

V = [0,5 Ĭ 2 Ĭ 0,5 Ĭ 3 + 0,045(8 + 4 + 3)]350 = 761,25 ʤ
3
. 



ʇʈʀʃʆɾɽʅʀʗ 

ʇʈʀʃʆɾɽʅʀɽ 1 

ʊʘʙʣʠʮʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʧʦʪʨʝʙʣʷʝʤʦʡ ʪʝʧʣʦʪʳ 

ʊʘʙʣʠʮʘ 1 

ʉʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʥʫʪʨʝʥʥʝʛʦ ʚʦʟʜʫʭʘ ʜʣʷ ʟʜʘʥʠʡ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʟʜʘʥʠʷ 
ʉʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʚʥʫʪʨʝʥʥʝʛʦ ʚʦʟʜʫʭʘ ti, Áʉ 

ɻʦʩʪʠʥʠʮʳ, ʦʙɦʝʞʠʪʠʷ, ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʟʜʘʥʠʷ 18 - 20 

ɼʝʪʩʢʠʝ ʩʘʜʳ, ʷʩʣʠ, ʧʦʣʠʢʣʠʥʠʢʠ, ʘʤʙʫʣʘʪʦʨʠʠ, ʜʠʩʧʘʥʩʝʨʳ, ʙʦʣʴʥʠʮʳ 20 

ɺʳʩʰʠʝ ʠ ʩʨʝʜʥʠʝ ʩʧʝʮʠʘʣʴʥʳʝ ʟʘʚʝʜʝʥʠʷ, ʦʙʝɦʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʰʢʦʣʳ, 

ʰʢʦʣʳ-ʠʥʪʝʨʥʘʪʳ, ʣʘʙʦʨʘʪʦʨʠʠ, ʧʨʝʜʧʨʠʷʪʠʷ ʦʙʝɦʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷ, ʢʣʫʙʳ, 

ʜʦʤʘ ʢʫʣʴʪʫʨʳ 

16 

ʊʝʘʪʨʳ, ʤʘʛʘʟʠʥʳ, ʧʦʞʘʨʥʳʝ ʜʝʧʦ, ʧʨʘʯʝʯʥʳʝ 15 

ʂʠʥʦʪʝʘʪʨʳ 14 

ɻʘʨʘʞʠ 10 

ɹʘʥʠ 25 

ʇʨʠʤʝʯʘʥʠʝ. ʉʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʥʫʪʨʝʥʥʝʛʦ ʚʦʟʜʫʭʘ ʜʣʷ ʟʜʘʥʠʡ ʧʨʠʥʷʪʘ ʧʦ ʜʘʥʥʳʤ ʧʨʦʝʢʪʦʚ 

ʦʙʱʝʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡ ʠ ʫʯʨʝʞʜʝʥʠʡ ʦʙʩʣʫʞʠʚʘʥʠ̫ . 

ʊʘʙʣʠʮʘ 2 

ʇʦʧʨʘʚʦʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʨʘʡʦʥ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʟʜʘʥʠʷ 

tʦ, Áʉ 0 -5 -10 -15 -20 -25 -30 -35 -40 -45 -50 -55 

Ŭ 2,05 1,67 1,45 1,29 1,17 1,08 1,0 0,95 0,90 0,85 0,82 0,80 

ʊʘʙʣʠʮʘ 3 

ʋʜʝʣʴʥʳʝ ʦʪʦʧʠʪʝʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʞʠʣʳʭ ʟʜʘʥʠʡ, ʧʦʩʪʨʦʝʥʥʳʭ ʜʦ 1930 ʛ. 

ʆʙʲʝʤ ʟʜʘʥʠʷ ʧʦ 

ʥʘʨʫʞʥʦʤʫ ʦʙʤʝʨʫ Vʥ, ʤ
3 

ʋʜʝʣʴʥʘʷ ʦʪʦʧʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʟʜʘʥʠʷ qʦ, ʧʦʩʪʨʦʝʥʥʦʛʦ ʜʦ 1930 ʛ., 

ɺʪ/(ʤ
3
ĿÁʉ) [ʢʢʘʣ/(ʯĿʤ

3
ĿÁʉ)], ʜʣʷ ʨʘʡʦʥʦʚ ʩ ʥʘʨʫʞʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʦʟʜʫʭʘ tʦ 

ʥʠʞʝ -30 ʦʪ -20 ʜʦ -30 ʚʳʰʝ -20 

500 - 2000 0,430 (0,370) 0,477 (0,410) 0,523 (0,450) 

2001 - 5000 0,326 (0,280) 0,349 (0,300) 0,442 (0,380) 

5001 - 10000 0,279 (0,240) 0,308 (0,265) 0,331 (0,285) 

10001 - 15000 0,244 (0,210) 0,267 (0,230) 0,291 (0,250) 

15001 - 25000 0,227 (0,195) 0,244 (0,210) 0,267 (0,230) 

ɹʦʣʝʝ 25000 0,215 (0,185) 0,227 (0,195) 0,250 (0,215) 

ʊʘʙʣʠʮʘ 4 

ʋʜʝʣʴʥʘʷ ʦʪʦʧʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ qʦ ʜʣʷ ʞʠʣʳʭ ʟʜʘʥʠʡ ʧʦʩʪʨʦʡʢʠ 1930 - 1958 ʛ.ʛ. 

ʠ ʧʦʩʣʝ 1958 ʛ. 

ʆʙʲʝʤ ʟʜʘʥʠʷ ʧʦ 

ʥʘʨʫʞʥʦʤʫ ʦʙʤʝʨʫ Vʥ, 

ʤ
3
 

ʋʜʝʣʴʥʘʷ ʦʪʦʧʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʟʜʘʥʠʷ qʦ, ɺʪ/(ʤ
3
ĿÁʉ) [ʢʢʘʣ/(ʯĿʤ

3
ĿÁʉ)], ʜʣʷ 

ʨʘʡʦʥʦʚ ʩ ʨʘʩʯʝʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ tʦ = -30 Áʉ, ʧʦʩʪʨʦʡʢʠ 

1930 - 1958 ʛ.ʛ. ʧʦʩʣʝ 1958 ʛ. 

1 2 3 

100 0,861 (0,74) 1,07 (0,92) 

200 0,768 (0,66) 0,954 (0,82) 

300 0,721 (0,62) 0,907 (0,78) 

400 0,698 (0,60) 0,861 (0,74) 

500 0,675 (0,58) 0,826 (0,71) 

600 0,651 (0,56) 0,802 (0,69) 

700 0,628 (0,54) 0,791 (0,68) 

800 0,616 (0,53) 0,779 (0,67) 

900 0,605 (0,52) 0,768 (0,66) 

1000 0,593 (0,51) 0,756 (0,65) 

1100 0,593 (0,50) 0,721 (0,62) 



ʆʙʲʝʤ ʟʜʘʥʠʷ ʧʦ 

ʥʘʨʫʞʥʦʤʫ ʦʙʤʝʨʫ Vʥ, 
ʤ

3
 

ʋʜʝʣʴʥʘʷ ʦʪʦʧʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʟʜʘʥʠʷ qʦ, ɺʪ/(ʤ
3
ĿÁʉ) [ʢʢʘʣ/(ʯĿʤ

3
ĿÁʉ)], ʜʣʷ 

ʨʘʡʦʥʦʚ ʩ ʨʘʩʯʝʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ tʦ = -30 Áʉ, ʧʦʩʪʨʦʡʢʠ 

1930 - 1958 ʛ.ʛ. ʧʦʩʣʝ 1958 ʛ. 

1200 0,570 (0,49) 0,698 (0,60) 

1500 0,558 (0,48) 0,686 (0,59) 

1400 0,547 (0,47) 0,675 (0,58) 

1500 0,547 (0,47) 0,663 (0,57) 

1700 0,535 (0,46) 0,640 (0,55) 

2000 0,523 (0,45) 0,616 (0,53) 

2500 0,512 (0,44) 0,605 (0,52) 

3000 0,500 (0,43) 0,582 (0,50) 

3500 0,488 (0,42) 0,558 (0,48) 

4000 0,465 (0,40) 0,547 (0,47) 

4500 0,454 (0,39) 0,535 (0,46) 

5000 0,442 (0,38) 0,523 (0,45) 

6000 0,430 (0,37) 0,500 (0,43) 

7000 0,419 (0,36) 0,488 (0,42) 

8000 0,407 (0,35) 0,477 (0,41) 

9000 0,395 (0,34) 0,465 (0,40) 

10000 0,384 (0,33) 0,454 (0,39) 

11000 0,372 (0,32) 0,442 (0,38) 

12000 0,361 (0,31) 0,442 (0,38) 

13000 0,349 (0,30) 0,430 (0,37) 

14000 0,349 (0,30) 0,430 (0,37) 

15000 0,337 (0,29) 0,430 (0,37) 

20000 0,326 (0,28) 0,430 (0,37) 

25000 0,326 (0,28) 0,430 (0,37) 

30000 0,326 (0,28) 0,430 (0,37) 

35000 0,326 (0,28) 0,407 (0,35) 

40000 0,314 (0,27) 0,407 (0,35) 

45000 0,314 (0,27) 0,395 (0,34) 

50000 0,302 (0,26) 0,395 (0,34) 

ʇʨʠʤʝʯʘʥʠʝ. ɼʣʷ ʨʘʩʯʝʪʥʦʡ ʥʘʨʫʞʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ, ʦʪʣʠʯʥʦʡ ʦʪ tʦ = -30 Áʉ, ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ 

ʫʜʝʣʴʥʳʭ ʦʪʦʧʠʪʝʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʣʝʜʫʝʪ ʧʨʠʤʝʥʷʪʴ ʧʦʧʨʘʚʦʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ Ŭ 

ʊʘʙʣʠʮʘ 5 

ʋʜʝʣʴʥʘʷ ʦʪʦʧʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ qʦ ʞʠʣʳʭ ʟʜʘʥʠʡ ʧʦ ʪʠʧʦʚʳʤ ʧʨʦʝʢʪʘʤ 

ʊʠʧ ʟʜʘʥʠʷ 
ʈʘʩʯʝʪʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ tʦ, Áʉ 

ʆʙʲʝʤ ʟʜʘʥʠʷ 

Vʥ, ʤ
3 

ʊʝʧʣʦʧʦʪʝʨʠ, ɺʪ 

(ʢʢʘʣ/ʯ) 

ʋʜʝʣʴʥʘʷ ʦʪʦʧʠʪʝʣʴʥʘʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ qʦ, ɺʪ/(ʤ
3
ĿÁʉ) 

[ʢʢʘʣ/(ʯĿʤ
3
ĿÁʉ)] 

1 2 3 4 5 

ʇ 43/16 -26 24951 514743 (442600) 0,469 (0,403) 

ʇ 42/16 -26 28676 576336 (495560) 0,457 (0,393) 

ʇ 30-6/12 -26 22423 333130 (286440) 0,337 (0,290) 

ʇ 30-5/12 -26 33616 496752 (427130) 0,336 (0,289) 

ʇ 30-4/12 -26 22373 327245 (281380) 0,333 (0,286) 

ʇ 30-3/12 -26 33552 490867 (422070) 0,333 (0,286) 

ʇ 30-2/12 -26 33603 496752 (427130) 0,336 (0,289) 

ʇ 30-1/12 -26 22426 333130 (286440) 0,337 (0,290) 

ʀ-700ʃ -25 49665 915886 (787520) 0,429 (0,369) 

ʇ 46-2/12ʚ -26 18373 150609 (129500) 0,186 (0,160) 

ʇ 55-4/12 -25 8422 190732 (164000) 0,527 (0,453) 

ʇ 55-2/12 -25 12279 264001 (227000) 0,500 (0,430) 

ʇ 44-1/16 -25 14600 232716 (200100) 0,371 (0,319) 

ʇ 44-4/6 -26 15820 300054 (258000) 0,441 (0,379) 

1605ɸʄ-04/120 -25 36149 627429 (539500) 0,404 (0,347) 

ʇ 3/16 -26 33710 483529 (415760) 0,326 (0,280) 

ʇ 31/12 -26 45430 707441 (608290) 0,354 (0,304) 

ʇ 47/12 -26 36547 560566 (482000) 0,349 (0,300) 



ʊʠʧ ʟʜʘʥʠʷ 
ʈʘʩʯʝʪʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ tʦ, Áʉ 

ʆʙʲʝʤ ʟʜʘʥʠʷ 

Vʥ, ʤ
3 

ʊʝʧʣʦʧʦʪʝʨʠ, ɺʪ 

(ʢʢʘʣ/ʯ) 

ʋʜʝʣʴʥʘʷ ʦʪʦʧʠʪʝʣʴʥʘʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ qʦ, ɺʪ/(ʤ
3
ĿÁʉ) 

[ʢʢʘʣ/(ʯĿʤ
3
ĿÁʉ)] 

ʇ-68-01/160-

2/78 

-25 22828 393094 (338000) 0,400 (0,344) 

ʊʘʙʣʠʮʘ 6 

ʋʜʝʣʴʥʳʝ ʪʝʧʣʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʣʷ ʦʪʦʧʣʝʥʠʷ qʦ ʠ ʚʝʥʪʠʣʷʮʠʠ qv ʜʣʷ 
ʦʙʱʝʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʟʜʘʥʠʷ 

ʆʙʲʝʤ ʟʜʘʥʠʷ ʧʦ 

ʥʘʨʫʞʥʦʤʫ ʦʙʤʝʨʫ 

Vʥ, ʪʳʩ. ʤ
3
 

ʋʜʝʣʴʥʘʷ ʪʝʧʣʦʚʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʙʱʝʩʪʚʝʥʥʳʭ 

ʟʜʘʥʠʡ ʧʨʠ tʦ = -30 Áʉ 

ɺʪ/(ʤ
3
ĿÁʉ) [ʢʢʘʣ/(ʯĿʤ

3
ĿÁʉ)] 

ʜʣʷ ʦʪʦʧʣʝʥʠʷ qʦ ʜʣʷ ʚʝʥʪʠʣʷʮʠʠ qv 

1 2 3 4 

ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʟʜʘʥʠʷ ɼʦ 5 

5,01 - 10 

10,01 - 15 
ɹʦʣʝʝ 15 

0,500 (0,43) 

0,442 (0,38) 

0,407 (0,35) 
0,372 (0,32) 

0,105 (0,09) 

0,093 (0,08) 

0,081 (0,07) 
0,186 (0,16) 

ʂʣʫʙʳ ɼʦ 5 

5,01 - 10 

ɹʦʣʝʝ 10 

0,430 (0,37) 

0,384 (0,33) 

0,349 (0,30) 

0,291 (0,25) 

0,267 (0,23) 

0,233 (0,20) 

ʂʠʥʦʪʝʘʪʨʳ ɼʦ 5 

5,01 - 10 

ɹʦʣʝʝ 10 

0,419 (0,36) 

0,372 (0,32) 

0,349 (0,30) 

0,500 (0,43) 

0,454 (0,39) 

0,442 (0,38) 

ʊʝʘʪʨʳ ɼʦ 10 

10,01 - 15 

15,01 - 20 

20,01 - 30 

ɹʦʣʝʝ 30 

0,337 (0,29) 

0,314 (0,27) 

0,256 (0,22) 

0,233 (0,20) 

0,209 (0,18) 

0,447 (0,41) 

0,465 (0,40) 

0,442 (0,38) 

0,419 (0,36) 

0,395 (0,34) 

ʋʥʠʚʝʨʤʘʛʠ, ʫʥʠʚʝʨʩʘʤʳ, 

ʤʘʛʘʟʠʥ  r

ɼʦ 5 

5,01 - 10 

ɹʦʣʝʝ 10 

0,442 (0,38) 

0,384 (0,33) 

0,361 (0,31) 

0,093 (0,08) 

0,314 (0,27) 

ɼʝʪʩʢʠʝ ʩʘʜʳ ʠ ʷʩʣʠ ɼʦ 5 
ɹʦʣʝʝ 5 

0,442 (0,38) 
0,395 (0,34) 

0,128 (0,11) 
0,116 (0,10) 

ʐʢʦʣʳ ɼʦ 5 

5,01 - 10 

ɹʦʣʝʝ 10 

0,454 (0,39) 

0,407 (0,35) 

0,384 (0,33) 

0,105 (0,09) 

0,093 (0,08) 

0,08 (0,07) 

ʃʘʙʦʨʘʪʦʨʥʳʝ ʢʦʨʧʫʩʘ ɼʦ 5 

5,0 - 10 

ɹʦʣʝʝ 10 

0,430 (0,37) 

0,407 (0,35) 

0,384 (0,33) 

1,163 (1,0) 

1,105 (0,95) 

1,047 (0,90) 

ɺʳʩʠhʝ ʫʯʝʙʥʳʝ ʟʘʚʝʜʝʥʠʷ, 

ʪʝʭʥʠʢʫʤ ,r ʢʦʣʣʝʜʞʠ 

ɼʦ 10 

10,01 - 15 

15,0 - 20 

ɹʦʣʝʝ 20 

0,407 (0,35) 

0,384 (0,33) 

0,349 (0,30) 

0,279 (0,24) 

- 

0,116 (0,10) 

0,093 (0,08) 

0,093 (0,08) 

ʇʦʣʠʢʣʠʥʠʢʠ, ʘʤʙʫʣʘʪʦʨʠʠ, 

ʜʠʩʧʘʥʩʝʨʳ 

ɼʦ 5 

5,01 - 10 

10,01 - 15 

ɹʦʣʝʝ 15 

0,465 (0,40) 

0,419 (0,36) 

0,372 (0,32) 

0,349 (0,30) 

- 

0,291 (0,25) 

0,267 (0,23) 

0,256 (0,22) 

ɹʦʣʴʥʠʮ  r ɼʦ 5 
5,01 - 10 

10,01 - 15 

ɹʦʣʝʝ 15 

0,465 (0,40) 
0,419 (0,36) 

0,372 (0,32) 

0,349 (0,30) 

0,337 (0,29) 
0,326 (0,28) 

0,302 (0,26) 

0,291 (0,26) 

ɹʘʥʠ ɼʦ 5 

5,01 - 10 

ɹʦʣʝʝ 

0,326 (0,28) 

0,291 (0,25) 

0,267 (0,23) 

1,163 (1,0) 

1,105 (0,95) 

1,047 (0,90) 

ʇʨʘʯʝʯʥʳʝ ɼʦ 5 

5,01 - 10 

ɹʦʣʝʝ 10 

0,442 (0,38) 

0,384 (0,33) 

0,361 (0,31) 

0,930 (0,80) 

0,907 (0,78) 

0,872 (0,75) 

ɻʦʩʪʠʥʠʮʳ ɼʦ 5 

5,01 - 10 

10,01 - 15 

0,500 (0,43) 

0,442 (0,38) 

0,407 (0,45) 

0,377 (0,32) 

0,335 (0,29) 

0,293 (0,25) 



ʅʘʠʤʝʥʦʚʘʥʠʝ ʟʜʘʥʠʷ 
ʆʙʲʝʤ ʟʜʘʥʠʷ ʧʦ 
ʥʘʨʫʞʥʦʤʫ ʦʙʤʝʨʫ 

Vʥ, ʪʳʩ. ʤ
3
 

ʋʜʝʣʴʥʘʷ ʪʝʧʣʦʚʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʙʱʝʩʪʚʝʥʥʳʭ 

ʟʜʘʥʠʡ ʧʨʠ tʦ = -30 Áʉ 

ɺʪ/(ʤ
3
ĿÁʉ) [ʢʢʘʣ/(ʯĿʤ

3
ĿÁʉ)] 

ʜʣʷ ʦʪʦʧʣʝʥʠʷ qʦ ʜʣʷ ʚʝʥʪʠʣʷʮʠʠ qv 

ɹʦʣʝʝ 15 0,372 (0,32) 0,754 (0,65) 

ʇʨʝʜʧʨʠ̫ ʪʠʷ ʦʙʝɦʩʪʚʝʥʥʦʛʦ 

ʧʠʪʘʥʠ̫ , ʬʘʙʨʠʢʠ-ʢʫʭʥʠ, 

ʨʝʩʪʦʨʘʥʳ, ʢʘʬʝ 

ɼʦ 5 

5,01 - 10 

ɹʦʣʝʝ 10 

0,407 (0,35) 

0,384 (0,33) 

0,349 (0,30) 

0,814 (0,70) 

0,756 (0,65) 

0,698 (0,60) 

ʇʦʞʘʨʥʳʝ ʜʝʧʦ ɼʦ 2 

2,01 - 5 

ɹʦʣʝʝ 5 

0,558 (0,48) 

0,535 (0,46) 

0,523 (0,45) 

0,163 (0,14) 

0,105 (0,09) 

0,105 (0,09) 

ɻʘʨʘʞʠ ɼʦ 2 

2,01 - 3 

3,01 - 5 

ɹʦʣʝʝ 5 

0,814 (0,70) 

0,698 (0,60) 

0,640 (0,55) 

0,582 (0,50) 

- 

- 

0,814 (0,70) 

0,756 (0,65) 

ʇʨʠʤʝʯʘʥʠʝ. ɼʣʷ ʜʨʫʛʠʭ ʨʘʩʯʝʪʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ tʦ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʫʜʝʣʴʥʦʡ 

ʦʪʦʧʠʪʝʣʴʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ qʦ ʩʣʝʜʫʝʪ ʧʨʠʤʝʥʷʪʴ ʧʦʧʨʘʚʦʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ Ŭ, ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʦʛʦ 

ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 

ʊʘʙʣʠʮʘ 7 

ʋʜʝʣʴʥʳʝ ʪʝʧʣʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʣʷ ʦʪʦʧʣʝʥʠʷ qʦ ʠ ʚʝʥʪʠʣʷʮʠʠ qv ʜʣʷ 
ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʟʜʘʥʠʷ 

ʆʙʲʝʤ ʟʜʘʥʠʷ 

ʧʦ ʥʘʨʫʞʥʦʤʫ 

ʦʙʤʝʨʫ, ʪʳʩ. ʤ
3 

ʋʜʝʣʴʥʘʷ ʪʝʧʣʦʚʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʟʜʘʥʠʷ qʦ ʧʨʠ tʦ = -30 Áʉ, 
ɺʪ/(ʤ

3
ĿÁʉ) [ʢʢʘʣ/(ʯĿʤ

3
ĿÁʉ)] 

ʜʣʷ ʦʪʦʧʣʝʥʠʷ qʦ ʜʣʷ ʚʝʥʪʠʣʷʮʠʠ qv 

1 2 3 4 

ʎʝʭʘ: 10 - 15 0,35 - 0,29 (0,3 - 0,25) 1,38 - 1,16 (1,1 - 1,0) 

ʯʫʛʫʥʦʣʠʪʝʡʥʳʡ 50 - 100 0,29 - 0,26 (0,25 - 0,22) 1,16 - 1,05 (1,0 - 0,9) 

100 - 150 0,26 - 0,21 (0,22 - 0,18) 1,05 - 0,93 (0,9 - 0,8) 

ʤʝʜʥʦʣʠʪʝʡʥʳʡ 5 - 10 0,47 - 0,41 (0,40 - 0,35) 2,91 - 2,33 (2,5 - 2,0) 

10 - 20 0,41 - 0,29 (0,36 - 0,25) 2,33 - 1,74 (2,0 - 1,5) 

20 - 30 0,29 - 0,23 (0,25 - 0,20) 1,74 - 1,40 (1,5 - 12) 

ʪʝʨʤʠʯʝʩʢʠʡ ɼʦ 10 0,47 - 0,35 (0,40 - 0,30) 1,51 - 1,40 (1,3 - 12) 

10 - 30 0,35 - 0,29 (0,30 - 0,25) 1,40 - 1,16 (1,2 - 1,0) 

30 - 75 0,29 - 0,23 (0,25 - 0,20) 1,16 - 0,70 (1,0 - 0,6) 

ʢʫʟʥʝʯʥʳʡ ɼʦ 10 0,47 - 0,35 (0,40 - 0,30) 0,81 - 0,70 (0,7 - 0,6) 

10 - 50 0,35 - 0,29 (0,30 - 0,25) 0,70 - 0,58 (0,6 - 0,5) 

50 - 100 0,29 - 0,17 (0,25 - 0,15) 0,58 - 0,35 (0,5 - 0,3) 

ʤʝʭʘʥʦʩʙʦʨʦʯʥʳʡ, ʤʝʭʘʥʠʯʝʩʢʠʡ, 

ʩʣʝʩʘʨʥʦʝ ʦʪʜʝʣʝʥʠʝ 

5 - 10 

10 - 15 

0,64 - 0,52 (0,40 - 0,30) 

0,52 - 0,47 (0,45 - 0,40) 

0,47 - 0,29 (0,4 - 0,25) 

0,29 - 0,17 (0,25 - 0,15) 

50 - 100 0,47 - 0,44 (0,40 - 0,36) 0,17 - 0,14 (0,15 - 0,12) 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ    

ʜʝʨʝʚʦʦʙʜʝʣʦʯʥʳʡ ɼʦ 5 0,70 - 0,64 (0,60 - 0,55) 0,70 - 0,58 (0,6 - 0,5) 
5 - 10 0,64 - 0,62 (0,56 - 0,45) 0,58 - 0,52 (0,5 - 0,45) 

10 - 50 0,52 - 0,47 (0,45 - 0,4) 0,52 - 0,47 (0,45 - 0,4) 

ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ 50 - 100 0,44 - 0,41 (0,38 - 0,45) 0,62 - 0,52 (0,53 - 0,45) 

100 - 150 0,41 - 0,35 (0,35 - 0,30) 0,52 - 0,41 (0,45 - 0,35) 

ʧʦʢʨʳʪʠʡ (ʛʘʣʴʚʘʥʠʯʝʩʢʠʭ ʠ ʜʨ.) ɼʦ 2 0,76 - 0,70 (0,66 - 0,60) 5,82 - 4,65 (5,0 - 4,0) 

2 - 5 0,70 - 0,64 (0,60 - 0,55) 4,65 - 3,49 (4,0 - 3,0) 

5 - 10 0,70 - 0,58 (0,65 - 0,60) 3,49 - 2,33 (3,0 - 2,0) 

ʨʝʤʦʥʪʥʳʡ 5 - 10 0,70 - 0,58 (0,65 - 0,60) 0,23 - 0,17 (0,2 - 0,15) 

 0,58 - 0,52 (0,50 - 0,45) 0,17 - 0,12 (0,15 - 0,1) 

ʢʦʪʝʣʴʥʳʡ 100 - 200 0,29 (0,25) 0,70 (0,60) 

ʂʦʪʝʣʴʥʳʝ (ʦʪʦʧʠʪʝʣʴʥʳʝ ʠ 

ʧʘʨʦʚʳʝ) 

2 - 5 0,12 (0,10) 0,58 - 0,35 (0,5 - 0,3) 

5 - 10 0,12 (0,10) 0,58 - 0,35 (0,5 - 0,3) 

10 - 20 0,09 (0,08) 0,47 - 0,23 (0,4 - 0,2) 

ʄʘʩʪʝʨʩʢʠʝ 5 - 10 0,58 (0,50) 0,58 (0,50) 

10 - 15 0,47 (0,40) 0,35 (0,30) 

15 - 20 0,41 (0,35) 0,29 (0,25) 



ʅʘʠʤʝʥʦʚʘʥʠʝ ʟʜʘʥʠʷ 
ʆʙʲʝʤ ʟʜʘʥʠʷ 
ʧʦ ʥʘʨʫʞʥʦʤʫ 

ʦʙʤʝʨʫ, ʪʳʩ. ʤ
3 

ʋʜʝʣʴʥʘʷ ʪʝʧʣʦʚʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʟʜʘʥʠʷ qʦ ʧʨʠ tʦ = -30 Áʉ, 

ɺʪ/(ʤ
3
ĿÁʉ) [ʢʢʘʣ/(ʯĿʤ

3
ĿÁʉ)] 

ʜʣʷ ʦʪʦʧʣʝʥʠʷ qʦ ʜʣʷ ʚʝʥʪʠʣʷʮʠʠ qv 

20 - 30 0,35 (0,30) 0,23 (0,20) 

ʅʘʩʦʩʥʳʝ ɼʦ 0. 5 1,22 (1,05) - 

0,5 - 1 1,16 (1,0) - 

1 - 2 0,70 (0,60) - 

2 - 3 0,58 (0,50) - 

ʂʦʤʧʨʝʩʩʦʨʥʳʝ ɼʦ 0,5 0,81 - 2,33 (0,70 - 2,0) - 

0,5 - 1 0,70 - 0,81 (0,60 - 0,70) - 

1 - 2 0,52 - 0,70 (0,45 - 0,60) - 

2 - 5 0,47 - 0,52 (0,40 - 0,45) - 

5 - 10 0,41 - 0,47 (0,35 - 0,40) - 

ɻʘʟʦʛʝʥʝʨʘʪʦʨʥʳʝ 5 - 10 0,116 (0,1) 2,09 (1,8) 

ʈʝʛʝʥʝʨʘʮʠʷ ʤʘʩʝʣ 2 - 3 0,35 - 0,87 (0,3 - 0,75) 0,58 - 0,70 (0,5 - 0,6) 

ʉʢʣʘʜʳ ʭʠʤʠʢʘʪʦʚ, ʢʨʘʩʦʢ ʠ ʪ.ʧ. ɼʦ 0,99 - 0,87 (0,85 - 0,75) - 

1 - 2 0,87 - 0,76 (0,75 - 0,65) - 

2 - 5 0,76 - 0,67 (0,65 - 0,58) 0,76 - 0,67 (0,65 - 0,58) 

ʉʢʣʘʜʳ ʤʦʜʝʣʝʡ ʠ ʛʣʘʚʥʳʝ 

ʤʘʛʘʟʠʥʳ 

1 - 2 0,93 - 0,81 (0,8 - 0,7) - 

2 - 5 0,81 - 0,7 (0,7 - 0,6) - 

5 - 10 0,7 - 0,52 (0,6 - 0,45) - 

ɹʳʪʦʚʳʝ ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-

ʚʩʧʦʤʦʛʘʪʝʣʥɹrʝ ʧʦʤʝʝɦʥʠʷ 

0,5 - 1 0,70 - 0,52 (0,60 - 0,45) - 

1 - 2 0,53 - 0,47 (0,45 - 0,40) - 

2 - 5 0,47 - 0,38 (0,40 - 0,33) 0,16 - 0,14 (0,14 - 0,12) 

5 - 10 0,38 - 0,35 (0,33 - 0,30) 0,14 - 0,13 (0,12 - 0,11) 

10 - 20 0,35 - 0,29 (0,30 - 0,25) 0,13 - 0,12 (0,11 - 0,10) 

ʇʨʦʭʦʜʥʳʝ ɼʦ 0,5 1,51 - 1,40 (0,30 - 1,20) - 

0,5 - 2 1,40 - 0,81 (1,20 - 0,7) - 

2 - 5 0,81 - 0,64 (0,70 - 0,55) 0,17 - 0,12 (0,15 - 0,1) 

ʂʘʟʘʨʤʳ ʠ ʧʦʤʝʱʝʥʠʷ 5 - 10 0,44 - 0,38 (0,38 - 0,33) - 

ɺʆʍʈ 10 - 15 0,38 - 0,36 (0,33 - 0,31) - 

ʇʨʠʤʝʯʘʥʠʝ. ɼʣʷ ʜʨʫʛʠʭ ʨʘʩʯʝʪʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ tʦ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʫʜʝʣʴʥʦʡ 
ʦʪʦʧʠʪʝʣʴʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ qʦ ʩʣʝʜʫʝʪ ʧʨʠʤʝʥʷʪʴ ʧʦʧʨʘʚʦʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ Ŭ, ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʦʛʦ 

ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 2. 

ʊʘʙʣʠʮʘ 8 

ʊʝʧʣʦʦʪʜʘʯʘ ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʪʝʧʣʦʧʨʦʚʦʜʦʚ ʚ ʧʦʜʚʘʣʘʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʧʦʜʧʦʣʴʷʭ 

ʟʜʘʥʠʡ (ʧʨʠ ʢʦʬɻʬʠʮʠʝʥʪʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʟʦʣʷʮʠʠ 0,75) [12] 

t - tʦ, Áʉ ʊʝʧʣʦʦʪʜʘʯʘ 1 ʤ ʠʟʦʣʠʨʦʚʘʥʥʦʡ ʪʨʫʙʳ, ɺʪ/ʤ (ʢʢʘʣ/ʯĿʤ), ʧʨʠ ʜʠʘʤʝʪʨʝ ʫʩʣʦʚʥʦʛʦ ʧʨʦʭʦʜʘ, ʤʤ 

 15 20 25 32 40 50 65 80 100 125 150 200 

1 2 3 4 5 6 7 8 9 10 11 12 13 

50 13 

11,2 

16 

13,8 

20 

17,2 

24 

20,6 

27 

23,2 

33 

28,4 

40 

34,4 

45 

38,7 

53 

45,6 

65 

55,9 

76 

65,4 

105 

90,3 

55 15 

12,9 

18 

15,5 

22 

18,9 

27 

23,2 

30 

25,8 

36 

31,0 

45 

38,7 

51 

43,9 

60 

51,6 

73 

62,8 

86 

74,0 

118 

101,5 

60 16 

13,8 

20 

17,2 

24 

20,6 

30 

25,8 

34 

29,2 

41 

35,3 

50 

43,0 

57 

49,0 

67 

57,6 

88 

75,7 

96 

82,6 

132 

113,5 

65 18 

15,5 

22 

18,9 

27 

23,2 

34 

29,2 

37 

31,8 

45 

38,7 

55 

47,3 

63 

54,2 

75 

64,6 

91 

78,3 

106 

91,2 

146 

125,6 

70 20 

17,2 

24 

20,6 

30 

25,8 

36 

31,0 

41 

35,3 

50 

43,0 

60 

51,6 

69 

59,3 

83 

71,4 

100 

86,0 

116 

99,8 

160 

137,6 

75 22 

18,9 

27 

23,2 

33 

28,4 

40 

34,4 

44 

37,8 

55 

47,3 

65 

55,9 

75 

64,5 

90 

77,4 

109 

93,7 

127 

109,2 

175 

150,5 

80 24 

20,6 

29 

24,9 

35 

30,1 

43 

37,0 

48 

41,3 

59 

50,7 

71 

70,1 

81 

69,7 

98 

84,3 

119 

102,3 

137 

117,8 

189 

162,5 

85 26 

22,4 

31 

26,7 

38 

32,7 

47 

40,4 

52 

44,7 

63 

54,2 

77 

66,2 

88 

75,7 

106 

91,2 

128 

110,1 

148 

127,3 

204 

175,4 

90 28 34 41 50 56 67 83 95 113 137 159 219 



t - tʦ, Áʉ ʊʝʧʣʦʦʪʜʘʯʘ 1 ʤ ʠʟʦʣʠʨʦʚʘʥʥʦʡ ʪʨʫʙʳ, ɺʪ/ʤ (ʢʢʘʣ/ʯĿʤ), ʧʨʠ ʜʠʘʤʝʪʨʝ ʫʩʣʦʚʥʦʛʦ ʧʨʦʭʦʜʘ, ʤʤ 

 15 20 25 32 40 50 65 80 100 125 150 200 

1 2 3 4 5 6 7 8 9 10 11 12 13 

24,1 29,2 35,3 43,0 48,2 57,6 71,4 81,7 97,2 117,8 136,7 188,3 

95 30 

25,8 

36 

31,0 

44 

37,8 

53 

45,6 

60 

51,6 

72 

61,9 

89 

76,5 

101 

86,9 

121 

104,1 

147 

126,4 

170 

146,2 

234 

201,2 

100 32 

27,5 

38 

32,7 

47 

40,4 

57 

49,0 

64 

55,0 

77 

66,2 

95 

81,7 

108 

92,9 

129 

110,9 

156 

134,2 

181 

155,7 

250 

215,0 

105 34 

29,2 

41 

35,3 

50 

43,0 

61 

52,5 

68 

58,5 

82 

70,5 

101 

86,9 

115 

98,0 

137 

117,8 

166 

142,8 

193 

166,0 

266 

228,8 

110 36 

31,0 

44 

37,8 

52 

44,7 

65 

55,9 

72 

61,9 

87 

74,8 

108 

92,9 

122 

104,9 

145 

124,7 

176 

151,4 

205 

176,3 

282 

242,5 

115 38 

317 

40 

40,4 

55 

47,3 

69 

59,3 

76 

65,4 

92 

79,1 

114 

98,0 

129 

110,9 

154 

132,4 

186 

160,0 

217 

186,6 

299 

257,1 

120 40 

34,4 

49 

42,1 

58 

49,9 

72 

61,9 

80 

68,8 

98 

84,3 

120 

103,2 

136 

117,0 

163 

140,2 

197 

169,4 

229 

196,9 

315 

270,9 

125 42 

36,1 

51 

43,9 

61 

52,5 

76 

65,4 

84 

72,2 

103 

88,6 

127 

109,2 

144 

123,8 

171 

147,1 

207 

178,0 

241 

207,3 

332 

285,5 

130 44 

37,8 

53 

45,6 

64 

55,0 

80 

68,8 

88 

75,7 

108 

92,9 

133 

114,4 

151 

129,9 

180 

154,8 

217 

186,6 

253 

217,6 

348 

299,3 

135 47 

40,4 

56 

48,2 

67 

57,6 

84 

72,2 

93 

80,8 

113 

97,2 

140 

120,4 

158 

135,9 

189 

162,5 

228 

196,1 

265 

227,9 

365 

313,9 

140 49 

42,1 

59 

50,7 

71 

61,1 

87 

74,8 

98 

84,3 

119 

102,3 

145 

124,7 

165 

141,9 

198 

170,3 

238 

204,7 

278 

239,1 
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ʇʦʥʠʞʘʶʠɦʡ ʢʦʵʬʬʠʮʠʝʥʪ ʥʘ ʪʝʧʣʦʦʪʜʘʯʫ ʩʪʘʣʴʥʳʭ ʵʣʝʢʪʨʦʩʚʘʨʥʳʭ ʧʨʤ̫ʦʰʦʚʥʭr 
ʪʨʫʙ K 

ʋʩʣʦʚʥʳʡ ʜʠʘʤʝʪʨ, ʤʤ 10 15 20 25 32 40 50 

ʂʦʵʬʬʠʮʠʝʥʪ K 0,82 0,85 0,93 0,9 0,9 0,94 0,95 
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ʂʦʵʬʬʠʮʠʝʥʪʳ ʪʝʧʣʦʦʪʜʘʯʠ ʜʣʷ ʧʦʚʝʨʭʥʦʩʪʝʡ Ŭʚ ʠ Ŭʥ [5] 

ɺʥʫʪʨʝʥʥʷʷ ʧʦʚʝʨʭʥʦʩʪʴ 

ʦʛʨʘʞʜʘʶʱʠʭ 

ʢʦʥʩʪʨʫʢʮʠʡ 

ʂʦʵʬʬʠʮʠʝʥʪ 

ʪʝʧʣʦʦʪʜʘʯʠ Ŭʚ, 

ɺʪ/(ʤ
2
ĿÁʉ) 

[ʢʢʘʣ/(ʯĿʤ
2
ĿÁʉ)] 

ʅʘʨʫʞʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʦʛʨʘʞʜʘʶʱʠʭ 

ʢʦʥʩʪʨʫʢʮʠʡ 

ʂʦʵʬʬʠʮʠʝʥʪ 

ʪʝʧʣʦʦʪʜʘʯʠ Ŭʥ, 

ɺʪ/(ʤ
2
ĿÁʉ) 

[ʢʢʘʣ/(ʯĿʤ
2
ĿÁʉ)] 

1 2 3 4 

1. ʉʪʝʥ, ʧʦʣʦʚ, ʛʣʘʜʢʠʭ 
ʧʦʪʦʣʢʦʚ, ʧʦʪʦʣʢʦʚ ʩ 

ʚr ʩʪʫʧʘʶʱʠʤʠ ʨʝʙʨʘʤʠ 

ʧʨʠ ʦʪʥʦʰʝʥʠʠ ʚrʩʦʪʳ h 

ʨʝʙʝʨ ʢ ʨʘʩʩʪʦʷʥʠʁ  a 

ʤʝʞʜʫ ʛʨʘʥʷʤʠ ʩʦʩʝʜʥʠʭ 

ʨʝʙʝʨ h/a Ò 0,3 

8,7 (7,5) 
 

1. ʅʘʨʫʞʥʳʭ ʩʪʝʥ, ʧʦʢʨʳʪʠʡ, ʧʝʨʝʢʨʳʪʠʡ ʥʘʜ 
ʧʨʦʝʟʜʘʤʠ ʠ ʥʘʜ ʭʦʣʦʜʥʳʤʠ (ʙʝʟ 

ʦʛʨʘʞʜʘʶʱʠʭ ʩʪʝʥʦʢ) ʧʦʜʧʦʣʴʷʤʠ ʚ 

ʉʝʚʝʨʥʦʡ ʩʪʨʦʠʪʝʣʴʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʟʦʥʝ 

23 (19,8) 

2. ʇʦʪʦʣʢʦʚ ʩ 

ʚr ʩʪʫʧʘʁ ʱʠʤʠ ʨʝʙʨʘʤʠ 

ʧʨʠ ʦʪʥʦʰʝʥʠʠ h/a Ó 0,3 

7,6 (6,5) 2. ʇʝʨʝʢʨʳʪʠʡ ʥʘʜ ʭʦʣʦʜʥʳʤʠ ʧʦʜʚʘʣʘʤʠ, 

ʩʦʦʙʱʘʶʠɦʤʠʩʷ ʩ ʥʘʨʫʞʥʳʤ ʚʦʟʜʫʭʦʤ: 

ʧʝʨʝʢʨʳʪʠʡ ʥʘʜ ʭʦʣʦʜʥʳʤʠ (ʩ 

ʦʛʨʘʞʜʘʶʱʠʤʠ ʩʪʝʥʢʘʤʠ) ʧʦʜʧʦʣʴʷʤʠ ʠ 

ʭʦʣʦʜʥʳʤʠ ʵʪʘʞʘʤʠ ʚ ʉʝʚʝʨʥʦʡ ʩʪʨʦʠʪʝʣʴʥʦ-

ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʟʦʥʝ 

17 (14,6) 

3. ɿʝʥʠʪʥʳʭ ʬʦʥʘʨʝʡ 9,9 (8,5) 3. ʇʝʨʝʢʨʳʪʠʡ ʯʝʨʜʘʯʥʳʭ ʠ ʥʘʜ 

ʥʝʦʪʘʧʣʠʚʘʝʤʳʤʠ ʧʦʜʚʘʣʘʤʠ ʩʦ ʩʚʝʪʦʚʳʤʠ 

ʧʨʦʝʤʘʤʠ ʚ ʩʪʝʥʘʭ, ʘ ʪʘʢʞʝ ʥʘʨʫʞʥʳʭ ʩʪʝʥ ʩ 

ʚʦʟʜʫʰʥʦʡ ʧʨʦʩʣʦʡʢʦʡ, ʚʝʥʪʠʣʠʨʫʝʤʦʡ 

ʥʘʨʫʞʥr ʤ ʚʦʟʜʫʭʦʤ 

12 (10,3) 



ɺʥʫʪʨʝʥʥʷʷ ʧʦʚʝʨʭʥʦʩʪʴ 

ʦʛʨʘʞʜʘʶʱʠʭ 

ʢʦʥʩʪʨʫʢʮʠʡ 

ʂʦʵʬʬʠʮʠʝʥʪ 

ʪʝʧʣʦʦʪʜʘʯʠ Ŭʚ, 

ɺʪ/(ʤ
2
ĿÁʉ) 

[ʢʢʘʣ/(ʯĿʤ
2
ĿÁʉ)] 

ʅʘʨʫʞʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʦʛʨʘʞʜʘʶʱʠʭ 

ʢʦʥʩʪʨʫʢʮʠʡ 

ʂʦʵʬʬʠʮʠʝʥʪ 

ʪʝʧʣʦʦʪʜʘʯʠ Ŭʥ, 

ɺʪ/(ʤ
2
ĿÁʉ) 

[ʢʢʘʣ/(ʯĿʤ
2
ĿÁʉ)] 

4. ʇʝʨʝʢʨʳʪʠʡ ʥʘʜ ʥʝʦʪʘʧʣʠʚʘʝʤʳʤʠ 

ʧʦʜʚʘʣʘʤʠ ʙʝʟ ʩʚʝʪʦʚʳʭ ʧʨʦʝʤʦʚ ʚ ʩʪʝʥʘʭ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚʳʰʝ ʫʨʦʚʥʷ ʟʝʤʣʠ, ʠ ʥʘʜ 

ʥʝʦʪʘʧʣʠʚʘʝʤʳʤʠ ʪʝʭʥʠʯʝʩʢʠʤʠ ʧʦʜʧʦʣʴʷʤʠ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʥʠʞʝ ʫʨʦʚʥ̫  ʟʝʤʣʠ 

6 (5,2) 
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ʇʦʧʨʘʚʦʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ B 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʥʘʭʦʞʜʝʥʠʷ ʚ 

ʧʦʤʝʱʝʥʠʠ ʤʘʪʝʨʠʘʣʘ, ʠʟʜʝʣʠʡ, 

ʦʜʝʞʜʳ ʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ 

ɿʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ B 

ʜʣʷ ʥʝʩʳʧʫʯʠʭ ʤʘʪʝʨʠʘʣʦʚ 
ʠ ʪʨʘʥʩʧʦʨʪʘ 

ʜʣʷ ʩʳʧʫʯʠʭ 
ʤʘʪʝʨʠʘʣʦʚ 

ʜʣʷ ʦʜʝʞʜʳ 

ɼʣʷ ʧʝʨʚʦʛʦ ʯʘʩʘ 0,5 0,4 0,35 

ɼʣʷ ʚʪʦʨʦʛʦ ʯʘʩʘ 0,3 0,25 0,2 

ɼʣʷ ʪʨʝʪʝɹʛʦ ʯʘʩʘ 0,2 0,15 0,12 
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ɿʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʟʘʪʝʥʝʥʠʷ ʩʚʝʪʦʚʦʛʦ ʧʨʦʝʤʘ ɣF ʠ ɣs ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ 

ʧʨʦʥʠʢʘʥʠʷ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ kF ʠ ks ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʢʦʥ ʠ ʟʝʥʠʪʥʳʭ ʬʦʥʘʨʝʡ 

ˉ ʧʧ. ɿʘʧʦʣʥʝʥʠʝ ʩʚʝʪʦʚʦʛʦ ʧʨʦʝʤʘ 

ɿʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ɣF, ɣs, kF, ks 

ʚ ʜʝʨʝʚʷʥʥʳʭ ʠʣʠ 

ʧʣʘʩʪʤʘʩʩʦʚʳʭ ʧʝʨʝʧʣʝʪʘʭ 

ʚ ʤʝʪʘʣʣʠʯʝʩʢʠʭ 

ʧʝʨʝʧʣʝʪʘʭ 

ɣF ʠ ɣs kF ʠ ks ɣF ʠ ɣs kF ʠ ks 

1 ɼʚʫʩʣʦʡʥʦʝ ʦʩʪʝʢʣʝʥʠʝ ʩ ʪʝʧʣʦʦʪʨʘʞʘʁ ʱʠʤ 

ʧʦʢʨʳʪʠʝʤ ʥʘ ʚʥʫʪʨʝʥʥʝʤ ʩʪʝʢʣʝ: 

    

 ʜʚʫʭʩʣʦʡʥʳʝ ʩʪʝʢʣʦʧʘʢʝʪʳ ʚ ʦʜʠʥʘʨʥʳʭ 

ʧʝʨʝʧʣʝʪʘʭ 

0,80 0,57 0,90 0,57 

 ʜʚʦʡʥʦʝ ʦʩʪʝʢʣʝʥʠʝ ʚ ʩʧʘʨʝʥʥʳʭ ʧʝʨʝʧʣʝʪʘʭ 0,75 0,57 0,85 0,57 

 ʜʚʦʡʥʦʝ ʦʩʪʝʢʣʝʥʠʝ ʚ ʨʘʟʜʝʣʴʥʳʭ ʧʝʨʝʧʣʝʪʘʭ 0,65 0,57 0,80 0,57 

2 ʊʨʦʡʥʦʝ ʦʩʪʝʢʣʝʥʠʝ ʚ ʨʘʟʜʝʣʴʥʦ-ʩʧʘʨʝʥʥʳʭ 

ʧʝʨʝʧʣʝʪʘʭ 
0,5 0,83 0,7 0,83 

3 ɼʚʫʭʩʣʦʡʥʳʝ ʩʪʝʢʣʦʧʘʢʝʪ rʠ ʦʜʠʥʘʨʥʦʝ ʦʩʪʝʢʣʝʥʠʝ 

ʚ ʨʘʟʜʝʣʴʥʳʭ ʧʝʨʝʧʣʝʪʘʭ 
0,75 0,83 - - 
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ʊʝʧʣʦʦʪʜʘʯʘ ʦʪʢʨʳʪʦ ʧʨʦʣʦʞʝʥʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʩʠʩʪʝʤ ʚʦʜʷʥʦʛʦ ʦʪʦʧʣʝʥʠʷ q 

(ʚʝʨʪʠʢʘʣʴʥʳʭ - ʚʝʨʭʥʷʷ, ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ - ʥʠʞʥʷʷ ʩʪʨʦʢʘ) 

t - tʦ, 

Áʉ 

ʋʩʣʦʚʥʳʡ 

ʜʠʘʤʝʪʨ, ʤʤ 

ʊʝʧʣʦʦʪʜʘʯʘ 1 ʤ ʪʨʫʙʳ q, ɺʪ/ʤ, ʧʨʠ t - tʦ, Áʉ, ʯʝʨʝʟ 1 Áʉ 

0 1 2 3 4 5 6 7 8 9 

1 2 3 4 5 6 7 8 9 10 11 12 

30 10 15 

22 

16 

23 

17 

23 

17 

24 

18 

25 

18 

26 

20 

28 

21 

28 

21 

29 

22 

30 

15 20 

26 

21 

28 

21 

29 

22 

30 

23 

31 

24 

32 

24 

34 

25 

35 

26 

36 

28 

37 

20 23 

32 

24 

34 

25 

35 

26 

36 

28 

38 

29 

39 

31 

41 

32 

42 

34 

43 

35 

44 

25 31 

39 

32 

41 

34 

43 

35 

44 

36 

45 

37 

47 

38 

49 

41 

51 

42 

52 

43 

53 

32 39 

47 

41 

50 

43 

52 

44 

54 

45 

56 

47 

58 

50 

60 

51 

63 

52 

64 

54 

67 

40 51 

53 

53 

56 

56 

58 

58 

60 

60 

63 

63 

65 

65 

67 

67 

69 

69 

72 

72 

74 

50 56 

65 

58 

67 

60 

69 

63 

73 

65 

77 

67 

78 

69 

81 

72 

84 

74 

87 

77 

90 

40 10 22 23 24 24 25 25 27 28 28 29 



t - tʦ, 

Áʉ 

ʋʩʣʦʚʥʳʡ 

ʜʠʘʤʝʪʨ, ʤʤ 

ʊʝʧʣʦʦʪʜʘʯʘ 1 ʤ ʪʨʫʙʳ q, ɺʪ/ʤ, ʧʨʠ t - tʦ, Áʉ, ʯʝʨʝʟ 1 Áʉ 
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