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ʉʝʪʝʚʦʝ ʠʟʜʘʥʠʝ  

çʇʫʪʠ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʨʦʰʘʝʤʦʛʦ ʟʝʤʣʝʜʝʣʠʷè. 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʩʪʘʪʴʝ ʠ ʧʨʘʚʠʣʘ ʦʬʦʨʤʣʝʥʠʷ 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʥʘʩʪʦʷʱʠʭ ʪʨʝʙʦʚʘʥʠʡ ʠ ʧʨʘʚʠʣ ʠʩʧʦʣʴʟʦʚʘʥʳ  

ɻʆʉʊ ʈ 7.0.7, ɻʆʉʊ ʈ 7.0.5, ɻʆʉʊ 7.0.99. 

ʂ ʨʘʩʩʤʦʪʨʝʥʠʶ ʧʨʠʥʠʤʘʶʪʩʷ ʥʝ ʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʨʘʥʝʝ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʠʝ ʪʝʤʘʪʠʢʝ ʞʫʨʥʘʣʘ ʦʨʠʛʠʥʘʣʴʥʳʝ ʥʘʫʯʥʳʝ ʩʪʘʪʴʠ, ʦʙʟʦʨʥʳʝ ʩʪʘ-

ʪʴʠ, ʥʘʫʯʥʳʝ ʨʝʮʝʥʟʠʠ ʠ ʦʪʟʳʚʳ. 

ɺʩʝ ʩʪʘʪʴʠ ʧʨʦʭʦʜʷʪ ʧʨʦʚʝʨʢʫ ʚ ʩʠʩʪʝʤʝ çɸʥʪʠʧʣʘʛʠʘʪè. ʅʝʧʨʘʚʦ-

ʤʝʨʥʳʝ ʟʘʠʤʩʪʚʦʚʘʥʠʷ ʥʝ ʜʦʧʫʩʢʘʶʪʩʷ ʠ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʦʪʢʣʦ-

ʥʝʥʠʷ ʩʪʘʪʴʠ. 

ʇʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʥʘʨʫʰʝʥʠʷ ʘʚʪʦʨʩʢʠʭ ʧʨʘʚ, ʵʧʠʟʦʜʦʚ ʧʣʘʛʠʘʪʘ ʠʣʠ 

ʩʘʤʦʧʣʘʛʠʘʪʘ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʚʝʜʝʥʘ ʨʝʪʨʘʢʮʠʷ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʩʪʘʪʝʡ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʘʚʠʣʘʤʠ COPE. 

ɼʣʷ ʨʘʟʤʝʱʝʥʠʷ ʧʫʙʣʠʢʘʮʠʠ ʚ ʣʝʥʪʝ ʩʪʘʪʝʡ ʥʘ ʛʣʘʚʥʦʡ ʩʪʨʘʥʠʮʝ ʩʘʡ-

ʪʘ ʩʝʪʝʚʦʛʦ ʠʟʜʘʥʠʷ ʘʚʪʦʨʦʤ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʬʦʪʦʛʨʘʬʠʷ ʛʦʨʠ-

ʟʦʥʪʘʣʴʥʦʡ ʦʨʠʝʥʪʘʮʠʠ ʚ ʬʦʨʤʘʪʝ jpg, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʪʝʤʘʪʠʢʝ ʩʪʘʪʴʠ ʠ 

ʧʨʠʥʘʜʣʝʞʘʱʘʷ ʘʚʪʦʨʫ. ɹʝʟ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʬʦʪʦʛʨʘʬʠʠ ʩʪʘʪʴʷ ʚ ʣʝʥʪʝ ʥʝ 

ʨʘʟʤʝʱʘʝʪʩʷ. 

ʉʪʨʫʢʪʫʨʘ ʥʘʫʯʥʦʡ ʩʪʘʪʴʠ: ʚʚʝʜʝʥʠʝ, ʤʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ, ʨʝʟʫʣʴʪʘ-

ʪ rʠ ʦʙʩʫʞʜʝʥʠʝ, ʚʳʚʦʜʳ. 

ʉʪʨʫʢʪʫʨʘ ʦʙʟʦʨʥʦʡ ʩʪʘʪʴʠ: ʚʚʝʜʝʥʠʝ, ʦʙʩʫʞʜʝʥʠʝ, ʚʳʚʦʜʳ. 

ʈʝʢʦʤʝʥʜʫʝʤʳʡ ʦʙʲʝʤ ʥʘʫʯʥʦʡ ʩʪʘʪʴʠ ï 10ï15 ʩʪʨʘʥʠʮ, ʦʙʟʦʨʥʦʡ 

ʩʪʘʪʴʠ ï 15ï20 ʩʪʨʘʥʠʮ.  

ʉʪʘʪʴʷ ʜʦʣʞʥʘ ʧʨʝʜʩʪʘʚʣʷʪʴ ʝʜʠʥʳʡ ʬʘʡʣ Microsoft Word (doc, docʭ) 

(ʬʦʨʤʘʪ ɸ4). ʅʘʟʚʘʥʠʝ ʬʘʡʣʘ ï ʧʦ ʬʘʤʠʣʠʠ ʘʚʪʦʨʘ(ʦʚ).  

ʆʨʠʝʥʪʘʮʠʷ ʩʪʨʘʥʠʮ ï ʢʥʠʞʥʘʷ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʦʧʫʩʢʘʝʪʩʷ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʩʪʨʘʥʠʮ ʘʣʴʙʦʤʥʦʡ ʦʨʠʝʥʪʘʮʠʠ.  

ʇʦʣʷ: ʚʝʨʭʥʝʝ ï 2 ʩʤ; ʥʠʞʥʝʝ ï 2,5 ʩʤ; ʣʝʚʦʝ ï 2,5 ʩʤ; ʧʨʘʚʦʝ ï 

2,5 ʩʤ.  

ʐʨʠʬʪ ï Times New Roman. 

ʅʫʤʝʨʘʮʠʷ ʩʪʨʘʥʠʮ ï ʧʦ ʥʠʞʥʝʤʫ ʢʨʘʶ ʧʦʩʝʨʝʜʠʥʝ, ʧʝʨʚʘʷ ʩʪʨʘʥʠʮʘ 

ʥʝ ʥʫʤʝʨʫʝʪʩʷ.  

ɺ ʥʘʯʘʣʝ ʩʪʘʪʴʠ ʧʨʠʚʦʜʷʪ ʢʨʘʪʢʠʝ ʩʚʝʜʝʥʠʷ ʦ ʩʪʘʪʴʝ ʠ ʘʚʪʦʨʝ(ʘʭ)  

(ʧʨʠʤʝʨ ˉ 1): 

- ʥʘʟʚʘʥʠʝ ʨʘʟʜʝʣʘ ʩʝʪʝʚʦʛʦ ʠʟʜʘʥʠʷ; 

- ʪʠʧ ʩʪʘʪʴʠ (ʥʘʫʯʥʘʷ, ʦʙʟʦʨʥʘʷ); 

- ʋɼʂ; 

- ʟʘʛʣʘʚʠʝ ʩʪʘʪʴʠ;  

- ʠʤʷ, ʦʪʯʝʩʪʚʦ (ʧʨʠ ʥʘʣʠʯʠʠ), ʬʘʤʠʣʠʷ ʘʚʪʦʨʘ(ʦʚ) ʥʘ ʨʫʩʩʢʦʤ ʠ ʘʥ-

ʛʣʠʡʩʢʦʤ ʷʟʳʢʘʭ; 
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- ʦʬʠʮʠʘʣʴʥʦʝ ʥʘʠʤʝʥʦʚʘʥʠʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʛʜʝ ʨʘʙʦʪʘʝʪ(ʶʪ) ʠʣʠ 

ʫʯʠʪʩʷ(ʘʪʩʷ) ʘʚʪʦʨ(ʳ), ʛʦʨʦʜ, ʩʪʨʘʥʘ ʥʘ ʨʫʩʩʢʦʤ ʠ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʘʭ, ʣʠʯ-

ʥʳʡ ɻʣʝʢʪʨʦʥʥʳʡ ʘʜʨʝʩ ʘʚʪʦʨʘ(ʦʚ), ʦʪʢʨʳʪʳʡ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʫʯʝʥʦʛʦ 

Open Researcher and Contributor ID ï ORCID (ʧʨʠ ʥʘʣʠʯʠʠ); 

- ʘʥʥʦʪʘʮʠʷ (ʨʝʢʦʤʝʥʜʫʝʤʳʡ ʦʙʲʝʤ ï 200ï250 ʩʣʦʚ, ʥʦ ʥʝ ʙʦʣʝʝ 

2000 ʟʥʘʢʦʚ ʩ ʧʨʦʙʝʣʘʤʠ).  

ʉʪʨʫʢʪʫʨʘ ʘʥʥʦʪʘʮʠʠ ʥʘʫʯʥʦʡ ʩʪʘʪʴʠ: ʮʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʤʘʪʝʨʠʘʣʳ 

ʠ ʤʝʪʦʜʳ, ʨʝʟʫʣʴʪʘʪʳ (ʩ ʧʨʠʚʝʜʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ), ʚrʚʦʜʳ.  

ʉʪʨʫʢʪʫʨʘ ʘʥʥʦʪʘʮʠʠ ʦʙʟʦʨʥʦʡ ʩʪʘʪʴʠ: ʮʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʦʙʩʫʞʜʝ-

ʥʠʝ, ʚʳʚʦʜʳ;  

- ʢʣʶʯʝʚʳʝ ʩʣʦʚʘ (ʦʪ 5 ʜʦ 15 ʩʣʦʚ ʠʣʠ ʩʣʦʚʦʩʦʯʝʪʘʥʠʡ); 

- ʙʣʘʛʦʜʘʨʥʦʩʪʠ, ʩʚʝʜʝʥʠʷ ʦ ʛʨʘʥʪʘʭ ʠ ʜʨ. (ʟʘʧʦʣʥʷʝʪʩʷ ʧʦ ʞʝʣʘʥʠʶ 

ʘʚʪʦʨʘ(ʦʚ). 

ʇʝʨʝʚʦʜ ʥʘ ʘʥʛʣʠʡʩʢʠʡ ʷʟʳʢ ʟʘʛʣʘʚʠʷ ʩʪʘʪʴʠ, ʘʥʥʦʪʘʮʠʠ, ʢʣʶʯʝʚʳʭ 

ʩʣʦʚ, ʥʘʜʧʠʩʝʡ ʠ ʧʦʜʧʠʩʝʡ ʢ ʠʣʣʶʩʪʨʘʪʠʚʥʦʤʫ ʤʘʪʝʨʠʘʣʫ, ʦʬʦʨʤʣʝʥʠʝ 

ʨʘʟʜʝʣʘ References, ʠʥʬʦʨʤʘʮʠʠ ʦ ʚʢʣʘʜʝ ʘʚʪʦʨʦʚ ʚʳʧʦʣʥʷʝʪ ʨʝʜʘʢʮʠʷ. 

ʇʨʠʤʝʨ ˉ 1  

ɻʀɼʈʆʊɽʍʅʀʏɽʉʂʆɽ ʉʊʈʆʀʊɽʃʔʉʊɺʆ, 

ɻʀɼʈɸɺʃʀʂɸ ʀ ʀʅɾɽʅɽʈʅɸʗ ɻʀɼʈʆʃʆɻʀʗ 

ʅʘʫʯʥʘʷ ʩʪʘʪʴʷ 

ʋɼʂ 626/627  

ʄʝʪʦʜʠʢʘ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʨʘʩʯʝʪʘ ʩʘʤʦʪʝʯʥʦʡ ʪʨʫʙʯʘʪʦʡ ʩʝʪʠ 

ʥʘ ʧʷʪʦʡ ʦʯʝʨʝʜʠ ɹʦʣʴʰʦʛʦ ʉʪʘʚʨʦʧʦʣʴʩʢʦʛʦ ʢʘʥʘʣʘ 

ɻʝʥʥʘʜʠʡ ɹʦʨʠʩʦʚʠʯ ʀʚʘʥʦʚ1, ɼʤʠʪʨʠʡ ʀʚʘʥʦʚʠʯ ʇʝʪʨʦʚ2, 

ɸʥʜʨʝʡ ʉʝʨʛʝʝʚʠʯ ʉʠʜʦʨʦʚ3 
1, 2ʈʦʩʩʠʡʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʧʨʦʙʣʝʤ ʤʝʣʠʦʨʘʮʠʠ, 

ʅʦʚʦʯʝʨʢʘʩʩʢ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 
3ʅʦʚʦʯʝʨʢʘʩʩʢʠʡ ʠʥʞʝʥʝʨʥʦ-ʤʝʣʠʦʨʘʪʠʚʥʳʡ ʠʥʩʪʠʪʫʪ ʠʤʝʥʠ ɸ. ʂ. ʂʦʨʪʫʥʦʚʘ ï  

ʬʠʣʠʘʣ ɼʦʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʅʦʚʦʯʝʨʢʘʩʩʢ, 

ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ  
1opm@yandex.ru, https://orcid.org/0000-0002-6170-8789 
2Protgts@rambler.ru, https://orcid.org/0000-0021-7325-643ʍ 
3ssa@mail.ru 

Gennady B. Ivanov1, Dmitry I. Petrov 2, Andrey S. Sidorov3 
1, 2Russian Scientific Research Institute of Land Improvement Problems, Novocherkassk,  

Russian Federation 
3Novocherkassk Engineering and Land Reclamation Institute ï branch of the Don State 

Agrarian University, Novocherkassk, Russian Federation 
1opm@yandex.ru, https://orcid.org/0000-0002-6170-8789 
2Protgts@rambler.ru, https://orcid.org/0000-0021-7325-643ʍ 
3ssa@mail.ru 
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ʊʝʢʩʪ ʩʪʘʪʴʠ. ʊʝʢʩʪ ʩʪʘʪʴʠ ï ʰʨʠʬʪ 14 ʧʪ, ʤʝʞʜʫʩʪʨʦʯʥʳʡ ʠʥʪʝʨ-

ʚʘʣ ï ʧʦʣʫʪʦʨʥʳʡ, ʥʘʯʝʨʪʘʥʠʝ ï ʦʙʳʯʥʳʡ, ʚʳʨʘʚʥʠʚʘʥʠʝ ʧʦ ʰʠʨʠʥʝ, ʦʪ-

ʩʪʫʧ ʧʝʨʚʦʡ ʩʪʨʦʢʠ ï 1,25 ʩʤ.  

ʊʘʙʣʠʮʳ. ʅʘ ʚʩʝ ʪʘʙʣʠʮʳ ʚ ʪʝʢʩʪʝ ʩʪʘʪʴʠ ʜʦʣʞʥʳ ʙʳʪʴ ʩʩʳʣʢʠ. ʊʘʙ-

ʣʠʮʳ ʥʫʤʝʨʫʶʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠ ʩʩʳʣʢʝ ʧʠʰʝʪʩʷ ʩʣʦʚʦ çʪʘʙʣʠʮʘè 

(ʪʘʙʣʠʮʘ 1).  

ʊʘʙʣʠʮʘ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʩʨʘʟʫ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʘʙʟʘʮʘ, ʚ ʢʦʪʦʨʦʤ 

ʥʘʭʦʜʠʪʩʷ ʧʝʨʚʘʷ ʩʩʳʣʢʘ ʥʘ ʥʝʝ, ʣʠʙʦ ʚ ʥʘʯʘʣʝ ʩʣʝʜʫʶʱʝʡ ʩʪʨʘʥʠʮʳ. 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʫʩʪʦʝ ʤʝʩʪʦ ʚ ʢʦʥʮʝ ʩʪʨʘʥʠʮʳ ʟʘʧʦʣʥʷʝʪʩʷ ʪʝʢʩʪʦʤ.  

ʐʠʨʠʥʘ ʪʘʙʣʠʮʳ ʧʨʠ ʢʥʠʞʥʦʡ ʦʨʠʝʥʪʘʮʠʠ ʩʪʨʘʥʠʮʳ ï 16,0 ʩʤ, ʘ ʧʨʠ 

ʘʣʴʙʦʤʥʦʡ ï 25,2 ʩʤ. 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘʜ ʪʘʙʣʠʮʝʡ ʚ ʦʜʥʫ ʩʪʨʦʢʫ ʩ ʝʝ ʥʦʤʝ-

ʨʦʤ ʯʝʨʝʟ ʪʠʨʝ. ʊʝʢʩʪ ʚ ʪʘʙʣʠʮʝ ï ʰʨʠʬʪ 12 ʧʪ, ʤʝʞʜʫʩʪʨʦʯʥʳʡ ʠʥʪʝʨʚʘʣ ï 

ʦʜʠʥʘʨʥʳʡ (ʧʨʠʤʝʨ ˉ 2). 

ʇʨʠʤʝʨ ˉ 2 

ʊʘʙʣʠʮʘ 1 ï ɼʘʥʥʳʝ ʜʣʷ ʘʥʘʣʠʟʘ ʬʘʢʪʦʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʜʠʥʘʤʠʢʫ 

ʫʨʦʚʥʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ 

ɻʦʜ ʄʝʩʷʮ 

ɺʭʦʜʥʦʡ ʧʨʠʟʥʘʢ 
ɺʳʭʦʜʥʦʡ 

ʧʨʠʟʥʘʢ 

ʋɻɺ, ʩʤ 
ʊʝʤʧʝʨʘʪʫ-

ʨʘ, Áʉ 

ʆʩʘʜ-

ʢʠ, ʤʤ 

ɺʣʘʞ-

ʥʦʩʪʴ, % 

ʇʦʣʠʚʳ, 

ʤ3 ʋɻɺ, ʩʤ 

1982 
ʌʝʚʨʘʣʴ 384,0 9,8 19,8 80,0 0,0 381,0 

ʄʘʨʪ 357,0 14,2 20,3 82,0 0,0 354,1 

1983 
ʌʝʚʨʘʣʴ 374,0 9,9 18,8 78,0 0,0 371,0 

ʄʘʨʪ 367,0 14,4 19,3 83,0 0,0 364,1 

ʌʦʨʤʫʣʳ. ʌʦʨʤʫʣʳ ʚ ʩʪʘʪʴʝ ʜʦʣʞʥʳ ʙʳʪʴ ʚʳʧʦʣʥʝʥʳ ʩ ʧʦʤʦʱʴʶ 

ʨʝʜʘʢʪʦʨʘ ʬʦʨʤʫʣ Microsoft Equation 3.0.  

ʅʘʯʝʨʪʘʥʠʝ ʩʠʤʚʦʣʦʚ ʚ ʬʦʨʤʫʣʘʭ ʠ ʚ ʪʝʢʩʪʝ ʜʦʣʞʥʦ ʙʳʪʴ ʝʜʠʥʳʤ. 

ɺʩʝ ʩʠʤʚʦʣʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʬʦʨʤʫʣʘʭ, ʜʦʣʞʥʳ ʙʳʪʴ ʨʘʩʰʠʬʨʦʚʘ-

ʥʳ ʩ ʫʢʘʟʘʥʠʝʤ ʝʜʠʥʠʮ ʠʟʤʝʨʝʥʠʷ (ʧʨʠ ʥʘʣʠʯʠʠ). 

ʅʫʤʝʨʦʚʘʪʴ ʩʣʝʜʫʝʪ ʪʦʣʴʢʦ ʪʝ ʬʦʨʤʫʣʳ, ʥʘ ʢʦʪʦʨʳʝ ʝʩʪʴ ʩʩʳʣʢʠ 

ʚ ʪʝʢʩʪʝ. ʅʦʤʝʨ ʬʦʨʤʫʣʳ ʧʨʦʩʪʘʚʣʷʝʪʩʷ ʧʦ ʧʨʘʚʦʤʫ ʧʦʣʶ ʚ ʩʢʦʙʢʘʭ 

(ʧʨʠʤʝʨ ˉ 3). 

ʇʨʠʤʝʨ ˉ 3  

ʇʣʦʪʥʦʩʪʴ ʢʘʞʜʦʛʦ ʦʙʨʘʟʮʘ r, ʢʛ/ʤ3, ʚʳʯʠʩʣʷʶʪ ʧʦ ʬʦʨʤʫʣʝ (1): 

 
V

m
=r , (1) 

ʛʜʝ m ï ʤʘʩʩʘ ʦʙʨʘʟʮʘ, ʢʛ; 

V  ï ʦʙʲʝʤ ʦʙʨʘʟʮʘ, ʤ3. 

ʈʠʩʫʥʢʠ. ʅʘ ʚʩʝ ʨʠʩʫʥʢʠ ʚ ʪʝʢʩʪʝ ʜʦʣʞʥʳ ʙʳʪʴ ʩʩʳʣʢʠ. ʈʠʩʫʥʢʠ 

ʥʫʤʝʨʫʶʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠ ʩʩʳʣʢʝ ʧʠʰʝʪʩʷ ʩʣʦʚʦ çʨʠʩʫʥʦʢè (ʨʠʩʫ-

ʥʦʢ 1). 



4 

ʈʠʩʫʥʦʢ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʩʨʘʟʫ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʘʙʟʘʮʘ, ʚ ʢʦʪʦʨʦʤ 

ʥʘʭʦʜʠʪʩʷ ʧʝʨʚʘʷ ʩʩʳʣʢʘ ʥʘ ʥʝʛʦ, ʣʠʙʦ ʚ ʥʘʯʘʣʝ ʩʣʝʜʫʶʱʝʡ ʩʪʨʘʥʠʮʳ. 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʫʩʪʦʝ ʤʝʩʪʦ ʚ ʢʦʥʮʝ ʩʪʨʘʥʠʮʳ ʟʘʧʦʣʥʷʝʪʩʷ ʪʝʢʩʪʦʤ.  

ʄʘʢʩʠʤʘʣʴʥʘʷ ʰʠʨʠʥʘ ʨʠʩʫʥʢʘ ʧʨʠ ʢʥʠʞʥʦʡ ʦʨʠʝʥʪʘʮʠʠ ʩʪʨʘʥʠʮʳ ï 

16,0 ʩʤ, ʘ ʧʨʠ ʘʣʴʙʦʤʥʦʡ ï 25,2 ʩʤ. 

ʊʝʢʩʪ ʥʘ ʨʠʩʫʥʢʘʭ ï ʥʝ ʤʝʥʝʝ 12 ʧʪ. 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʧʦʜ ʨʠʩʫʥʢʦʤ ʧʦ ʮʝʥʪʨʫ ʚ ʦʜʥʫ ʩʪʨʦʢʫ 

ʩ ʝʛʦ ʥʦʤʝʨʦʤ ʯʝʨʝʟ ʪʠʨʝ. ʈʘʩʰʠʬʨʦʚʢʫ ʵʣʝʤʝʥʪʦʚ ʨʠʩʫʥʢʘ, ʧʦʷʩʥʠʪʝʣʴ-

ʥʳʝ ʜʘʥʥʳʝ ʨʘʩʧʦʣʘʛʘʶʪ ʥʘʜ ʥʘʠʤʝʥʦʚʘʥʠʝʤ (ʧʨʠʤʝʨ ˉ 4). 

ʇʨʠʤʝʨ ˉ 4 

ʈʠʩ. 2. ʉʭʝʤʘ ʨʘʟʤʝʱʝʥʠʷ ʩʨʝʜʩʪʚ ʚʦʜʦʫʯʝʪʘ ʥʘ ʤʝʞʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʩʝʪʠ ʦʨʦʩʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ: ʄʂ - ʤʘʛʠʩʪʨʘʣʴʥʳʡ ʢʘʥʘʣ; ʄʈʂ - ʤʘʛʠʩʪ-

ʨʘʣʴʥʳʡ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʡ ʢʘʥʘʣ; ɺ - ʚʦʜʦʚʳʧʫʩʢ

ʄʈʂ

ɺ

ɺ

ɺ

ɺ

ɺ

ʄʈʂ

ʄʂ

ɺʦʜʦʟʘʙʦʨ

ʉʙʨʦʩ

 
ʄʂ ï ʤʘʛʠʩʪʨʘʣʴʥʳʡ ʢʘʥʘʣ; ʄʈʂ ï ʤʘʛʠʩʪʨʘʣʴʥʳʡ  

ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʡ ʢʘʥʘʣ; ɺ ï ʚʦʜʦʚʳʧʫʩʢ 

ʈʠʩʫʥʦʢ 2 ï ʉʭʝʤʘ ʨʘʟʤʝʱʝʥʠʷ ʩʨʝʜʩʪʚ ʚʦʜʦʫʯʝʪʘ  

ʥʘ ʤʝʞʭʦʟʷʡʩʪʚʝʥʥʦʡ ʩʝʪʠ ʦʨʦʩʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤ r

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʩʪʘʪʴʝ ʟʘʠʤʩʪʚʦʚʘʥʥʳʭ ʨʠʩʫʥʢʦʚ, ʬʦʪʦʛʨʘʬʠʡ 

ʥʝʦʙʭʦʜʠʤʦ ʫʢʘʟʘʪʴ ʠʩʪʦʯʥʠʢ ʟʘʠʤʩʪʚʦʚʘʥʠʷ ʠʣʠ ʘʚʪʦʨʩʪʚʦ (ʚ ʢʨʫʛʣʳʭ 

ʩʢʦʙʢʘʭ ʧʦʩʣʝ ʥʘʟʚʘʥʠʷ ʬʦʪʦʛʨʘʬʠʠ). 

ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʝʜʘʢʮʠʷ ʤʦʞʝʪ ʟʘʧʨʦʩʠʪʴ ʫ ʘʚʪʦʨʘ(ʦʚ) ʨʠʩʫʥʢʠ 

ʚ ʪʦʡ ʧʨʦʛʨʘʤʤʝ, ʚ ʢʦʪʦʨʦʡ ʦʥʠ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ. 

ʉʧʠʩʦʢ ʠʩʪʦʯʥʠʢʦʚ ʧʦʤʝʱʘʶʪ ʧʦʩʣʝ ʪʝʢʩʪʘ ʩʪʘʪʴʠ. ɺ ʩʧʠʩʦʢ ʠʩ-

ʪʦʯʥʠʢʦʚ ʚʢʣʶʯʘʶʪ ʪʦʣʴʢʦ ʠʩʪʦʯʥʠʢʠ, ʢʦʪʦʨʳʝ ʫʧʦʤʷʥʫʪʳ ʠʣʠ ʮʠʪʠʨʫʶʪ-

ʩʷ ʚ ʪʝʢʩʪʝ ʩʪʘʪʴʠ. ɹʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʝ ʟʘʧʠʩʠ ʩʦʩʪʘʚʣʷʶʪ ʧʦ ɻʆʉʊ ʈ 7.0.5, 

ʥʫʤʝʨʫʶʪ ʠ ʨʘʩʧʦʣʘʛʘʶʪ ʚ ʧʦʨʷʜʢʝ ʮʠʪʠʨʦʚʘʥʠʷ ʠʩʪʦʯʥʠʢʦʚ ʚ ʪʝʢʩʪʝ ʩʪʘ-

ʪʴʠ. ʉʩʳʣʢʠ ʥʘ ʠʩʪʦʯʥʠʢʠ ʚ ʪʝʢʩʪʝ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʢʚʘʜʨʘʪʥʳʝ ʩʢʦʙʢʠ. 

ʊʝʢʩʪ ʩʧʠʩʢʘ ʠʩʪʦʯʥʠʢʦʚ ï ʰʨʠʬʪ 12 ʧʪ, ʤʝʞʜʫʩʪʨʦʯʥʳʡ ʠʥʪʝʨʚʘʣ ï 

ʦʜʠʥʘʨʥʳʡ.  

ʉ ʮʝʣʴʶ ʧʦʣʥʦʛʦ ʫʯʝʪʘ ʧʫʙʣʠʢʘʮʠʦʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʧʨʠʚʦʜʠʪʴ ʩʚʝʜʝʥʠʷ ʦʙʦ ʚʩʝʭ ʘʚʪʦʨʘʭ ʠʩʪʦʯʥʠʢʦʚ (ʧʨʠʤʝʨ ˉ 5).  

ʈʝʢʦʤʝʥʜʫʝʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʩʪʦʯʥʠʢʦʚ: 10ï20 ʚ ʥʘʫʯʥʦʡ ʠ 20ï50 ʚ 

ʦʙʟʦʨʥʦʡ ʩʪʘʪʴʝ, ʠʟ ʥʠʭ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʟʘ ʧʦʩʣʝʜʥʠʝ 5 ʣʝʪ ï 50 % ʠ ʙʦ-

ʣʝʝ, ʩʪʘʪʝʡ ʠʟ ʨʦʩʩʠʡʩʢʠʭ ʞʫʨʥʘʣʦʚ ï 30 % ʠ ʙʦʣʝʝ. 

ɺ ʩʧʠʩʦʢ ʠʩʪʦʯʥʠʢʦʚ, ʘ ʪʘʢʞʝ ʚ ʩʥʦʩʢʠ ʥʝ ʚʢʣʶʯʘʶʪʩʷ: ʫʯʝʙʥʘʷ ʣʠ-

ʪʝʨʘʪʫʨʘ, ʥʝʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʤʘʪʝʨʠʘʣʳ ʩʣʫʞʝʙʥʦʛʦ ʧʦʣʴʟʦʚʘ-

ʥʠʷ, ʩʪʨʘʥʠʮʳ ʩʘʡʪʦʚ ʙʝʟ ʫʢʘʟʘʥʠʷ ʘʚʪʦʨʩʪʚʘ ʤʘʪʝʨʠʘʣʦʚ. 

ʉʩʳʣʢʠ ʥʘ ʥʦʨʤʘʪʠʚʥʳʝ ʧʨʘʚʦʚʳʝ ʠ ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʜʦʢʫ-




