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ʏʘʩʪʴ 5 

ʅʦʷʙʨʴ 

ʇʝʨʠʦʜʠʯʝʩʢʠʡ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʠ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʡ ʞʫʨʥʘʣ. 
ɺʳʭʦʜʠʪ 12 ʨʘʟ ʚ ʛʦʜ. 
ʋʯʨʝʜʠʪʝʣʴ ʞʫʨʥʘʣʘ: ʀʇ ʉʦʢʦʣʦʚʘ ʄ.ɺ. 
ɻʣʘʚʥʳʡ ʨʝʜʘʢʪʦʨ: ʄʠʣʣʝʨ ɸ.ɺ. 
ɸʜʨʝʩ ʨʝʜʘʢʮʠʠ: 620075, ʛ. ɽʢʘʪʝʨʠʥʙʫʨʛ, ʫʣ. ʂʨʘʩʥʦʘʨʤʝʡʩʢʘʷ, 
ʜ. 4, ʢʦʨʧ. ɸ, ʦʬ. 17. 
ʕʣʝʢʪʨʦʥʥʘʷ ʧʦʯʪʘ: editors@research-journal.org 
ʉʘʡʪ: www.research-journal.org 

 

 

ʇʦʜʧʠʩʘʥʦ ʚ ʧʝʯʘʪʴ 18.11.2016. 
ʊʠʨʘʞ 900 ʵʢʟ. 
ɿʘʢʘʟ 26164 
ʆʪʧʝʯʘʪʘʥʦ ʩ ʛʦʪʦʚʦʛʦ ʦʨʠʛʠʥʘʣ-ʤʘʢʝʪʘ. 
ʆʪʧʝʯʘʪʘʥʦ ʚ ʪʠʧʦʛʨʘʬʠʠ ʆʆʆ "ʂʦʤʧʘʥʠʷ ʇʆʃʀɻʈɸʌʀʉʊ", 
623701, ʛ. ɹʝʨʝʟʦʚʩʢʠʡ, ʫʣ. ʊʝʘʪʨʘʣʴʥʘʷ, ʜʦʤ ˉ 1, ʦʬ. 88. 

 

 

ʉʙʦʨʥʠʢ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ LVI ʟʘʦʯʥʦʡ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ International Research Journal. 

ɿʘ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʩʚʝʜʝʥʠʡ, ʠʟʣʦʞʝʥʥʳʭ ʚ ʩʪʘʪʴʷʭ, ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʥʝʩʫʪ ʘʚʪʦʨʳ.  

ɾʫʨʥʘʣ ʠʤʝʝʪ ʩʚʦʙʦʜʥʳʡ ʜʦʩʪʫʧ, ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʩʪʘʪʴʠ ʤʦʞʥʦ ʯʠʪʘʪʴ, ʟʘʛʨʫʞʘʪʴ, 

ʢʦʧʠʨʦʚʘʪʴ, ʨʘʩʧʨʦʩʪʨʘʥʷʪʴ, ʧʝʯʘʪʘʪʴ ʠ ʩʩʳʣʘʪʴʩʷ ʥʘ ʠʭ ʧʦʣʥʳʝ ʪʝʢʩʪʳ ʩ ʫʢʘʟʘʥʠʝʤ ʘʚʪʦʨʩʪʚʘ ʙʝʟ 

ʢʘʢʠʭ ʣʠʙʦ ʦʛʨʘʥʠʯʝʥʠʡ. ʊʠʧ ʣʠʮʝʥʟʠʠ CC ʧʦʜʜʝʨʞʠʚʘʝʤʳʡ ʞʫʨʥʘʣʦʤ: Attribution 4.0 

International (CC BY 4.0). ɾʫʨʥʘʣ ʚʭʦʜʠʪ ʚ ʤʝʞʜʫʥʘʨʦʜʥʫʶ ʙʘʟʫ ʥʘʫʯʥʦʛʦ ʮʠʪʠʨʦʚʘʥʠʷ Agris. 

ʅʦʤʝʨ ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʦ ʨʝʛʠʩʪʨʘʮʠʠ ʚ ʌʝʜʝʨʘʣʴʥʦʡ ʉʣʫʞʙʝ ʧʦ ʥʘʜʟʦʨʫ ʚ ʩʬʝʨʝ ʩʚʷʟʠ, 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʤʘʩʩʦʚʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ: ʇʀ ˉ ʌʉ 77 ï 51217. 
 
ʏʣʝʥʳ ʨʝʜʢʦʣʣʝʛʠʠ: 

ʌʠʣʦʣʦʛʠʯʝʩʢʠʝ ʥʘʫʢʠ: ʈʘʩʪʷʛʘʝʚ ɸ.ɺ. ʜ-ʨ ʬʠʣʦʣ. ʥʘʫʢ, ʉʣʦʞʝʥʠʢʠʥʘ ʖ.ɺ. ʜ-ʨ ʬʠʣʦʣ. ʥʘʫʢ, ʐʪʨʝʢʝʨ ʅ.ʖ. ʢ.ʬʠʣʦʣ.ʥ., 

ɺʝʨʙʠʮʢʘʷ ʆ.ʄ. ʢ.ʬʠʣʦʣ.ʥ. 

ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ: ʇʘʯʫʨʠʥ ɻ.ɺ. ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬ., ʌʝʜʦʨʦʚʘ ɽ.ɸ. ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬ., ɻʝʨʘʩʠʤʦʚʘ ʃ.ɻ., ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, 

ʂʫʨʘʩʦʚ ɺ.ʉ., ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬ., ʆʩʴʢʠʥ ʉ.ɺ., ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬ. 

ʇʝʜʘʛʦʛʠʯʝʩʢʠʝ ʥʘʫʢʠ: ʃʝʞʥʝʚʘ ʅ.ɺ. ʜ-ʨ ʧʝʜ. ʥʘʫʢ, ʂʫʣʠʢʦʚʩʢʘʷ ʀ.ʕ. ʜ-ʨ ʧʝʜ. ʥʘʫʢ, ʉʘʡʢʠʥʘ ɽ.ɻ. ʜ-ʨ ʧʝʜ. ʥʘʫʢ, ʃʫʢʴʷʥʦʚʘ ʄ.ʀ. 

ʜ-ʨ ʧʝʜ. ʥʘʫʢ. 

ʇʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʥʘʫʢʠ: ʄʘʟʠʣʦʚ ɺ.ɸ. ʜ-ʨ ʧʩʠʭʦʣ. ʥʘʫʢ, ʈʦʟʝʥʦʚʘ ʄ.ʀ., ʜ-ʨ ʧʩʠʭʦʣ. ʥʘʫʢ, ʧʨʦʬ., ʀʚʢʦʚ ʅ.ʅ. ʜ-ʨ ʧʩʠʭʦʣ. ʥʘʫʢ. 

ʌʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʥʘʫʢʠ: ʐʘʤʦʣʠʥ ʄ.ɺ. ʜ-ʨ ʬʠʟ.-ʤʘʪ. ʥʘʫʢ, ɻʣʝʟʝʨ ɸ.ʄ. ʜ-ʨ ʬʠʟ.-ʤʘʪ. ʥʘʫʢ, ʉʚʠʩʪʫʥʦʚ ʖ.ɸ., ʜ-ʨ ʬʠʟ.-ʤʘʪ. ʥʘʫʢ, 

ʧʨʦʬ. 

ɻʝʦʛʨʘʬʠʯʝʩʢʠʝ ʥʘʫʢʠ: ʋʤʳʚʘʢʠʥ ɺ.ʄ. ʜ-ʨ ʛʝʦʛʨ. ʥʘʫʢ, ʢ.ʪʝʭʥ.ʥ. ʧʨʦʬ., ɹʨʳʣʝʚ ɺ.ɸ. ʜ-ʨ ʛʝʦʛʨ. ʥʘʫʢ, ʧʨʦʬ., ʆʛʫʨʝʝʚʘ ɻ.ʅ., 

ʜ-ʨ ʛʝʦʛʨ. ʥʘʫʢ, ʧʨʦʬ. 

ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʥʘʫʢʠ: ɹʫʣʘʥʳʡ ʖ.ʇ. ʜ-ʨ ʙʠʦʣ. ʥʘʫʢ, ɸʥʠʢʠʥ ɺ.ɺ., ʜ-ʨ ʙʠʦʣ. ʥʘʫʢ, ʧʨʦʬ., ɽʩʴʢʦʚ ɽ.ʂ., ʜ-ʨ ʙʠʦʣ. ʥʘʫʢ, ʧʨʦʬ., 

ʐʝʫʜʞʝʥ ɸ.ʍ., ʜ-ʨ ʙʠʦʣ. ʥʘʫʢ, ʧʨʦʬ. 

ɸʨʭʠʪʝʢʪʫʨʘ: ʗʥʢʦʚʩʢʘʷ ʖ.ʉ., ʜ-ʨ ʘʨʭʠʪʝʢʪʫʨʳ, ʧʨʦʬ. 
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ʉɽʃʔʉʂʆʍʆɿʗʁʉʊɺɽʅʅʓɽ ʅɸʋʂʀ / AGRICULTURAL SCIEN CES 

DOI: 10.18454/IRJ.2016.53.026 

ɸʪʢʠʥʘ ʃ.ʀ.
1
, ʃʝʡʤʘʥ ɽ.ʆ.

2
 

1
ɼʦʢʪʦʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, 

2
ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ, 

ʌɻɹʆʋ ɺʆ ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʣʝʩʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

ɺʃʀʗʅʀɽ ʋʈʆɺʅʗ ʆɿɽʃɽʅɽʅʀʗ ɼɺʆʈʆɺʆʁ ʊɽʈʈʀʊʆʈʀʀ ʅɸ ʂʆʕʌʌʀʎʀɽʅʊʓ 

ɸɻʈɽʉʉʀɺʅʆʉʊʀ ɺʀɿʋɸʃʔʅʆɻʆ ɺʆʉʇʈʀʗʊʀʗ 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ, ʢʘʢ ʚʣʠʷʶʪ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʘʛʨʝʩʩʠʚʥʦʩʪʠ ʚ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʝ ʩʣʦʞʥʳʝ 

ʩʨʝʜʦʚʳʝ ʦʙʲʝʢʪʳ, ʪʘʢʠʝ ʢʘʢ ʛʦʨʦʜʩʢʠʝ ʜʚʦʨʳ. ʎʝʣʴʶ ʩʪʘʣʦ ʫʩʪʘʥʦʚʠʪʴ ʩʚʷʟʴ ʧʦʢʘʟʘʪʝʣʝʡ ʘʛʨʝʩʩʠʚʥʦʩʪʠ 

ʚʠʟʫʘʣʴʥʦʡ ʩʨʝʜʳ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩ ʫʨʦʚʥʝʤ ʦʟʝʣʝʥʝʥʥʦʩʪʠ ʜʚʦʨʦʚ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʟʘʩʪʨʦʡʢʠ. ʂʦʵʬʬʠʮʠʝʥʪ 

ʘʛʨʝʩʩʠʚʥʦʩʪʠ ʣʦʢʘʣʴʥʳʭ ʧʝʡʟʘʞʝʡ ʜʚʦʨʦʚʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʛʦʨʦʜʘ ɽʢʘʪʝʨʠʥʙʫʨʛʘ ʠʤʝʝʪ ʦʯʝʥʴ ʰʠʨʦʢʠʝ ʛʨʘʥʠʮʳ 

ʚʘʨʠʘʮʠʠ, ʢʘʢ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ ʪʠʧʘ ʜʚʦʨʦʚʳʭ ʧʨʦʩʪʨʘʥʩʪʚ, ʪʘʢ ʠ ʤʝʞʜʫ ʨʘʟʥʳʤʠ ʪʠʧʘʤʠ ʜʚʦʨʦʚ. ʇʨʠ ʫʤʝʥʴʰʝʥʠʠ 

ʧʣʦʱʘʜʠ ʦʟʝʣʝʥʝʥʥʦʩʪʠ ʚ ʚʦʩʝʤʴ ʨʘʟ (ʩʪʨʦʯʥʘʷ ʠ ʩʦʚʨʝʤʝʥʥʘʷ ʢʚʘʨʪʘʣʴʥʘʷ ʟʘʩʪʨʦʡʢʠ) ʢʦʵʬʬʠʮʠʝʥʪ ʘʛʨʝʩʩʠʚʥʦʩʪʠ 

ʣʦʢʘʣʴʥʳʭ ʧʝʡʟʘʞʝʡ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʩʨʝʜʥʝʤ ʚ ʪʨʠ - ʯʝʪʳʨʝ ʨʘʟʘ. ʀʩʪʦʨʠʯʝʩʢʘʷ ʠ ʩʪʨʦʯʥʘʷ ʟʘʩʪʨʦʡʢʠ ʠʤʝʶʪ 

ʩʭʦʞʠʝ ʧʦʢʘʟʘʪʝʣʠ ʘʛʨʝʩʩʠʚʥʦʩʪʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʨʘʟʣʠʯʠʝ ʚ ʦʟʝʣʝʥʝʥʥʦʩʪʠ ʜʚʦʨʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʚʦʨʦʚʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ɽʢʘʪʝʨʠʥʙʫʨʛʘ, ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʜʚʦʨʦʚʳʭ ʧʨʦʩʪʨʘʥʩʪʚ, ʢʦʤʧʣʝʢʩʥʘʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʚʦʨʦʚʳʭ ʧʨʦʩʪʨʘʥʩʪʚ, ʢʦʵʬʬʠʮʠʝʥʪ ʘʛʨʝʩʩʠʚʥʦʩʪʠ ʚʠʟʫʘʣʴʥʦʡ ʩʨʝʜʳ. 

 

Atkina L.I.
1
, Lejman E.O.

2 

1
PhD in Agriculture, Professor, 

2
senior lecturer, 

Ural State Forest Engineering University 

INFLUENCE THE LEVEL OF PLANTING OF TREES AND SHRUBS ON YA RD SPACE 

ON THE AGGRESSIVENESS INDEX OF VISUAL ENVIRONMENT  

Abstract 

This article discusses how complex environmental objects, such as city yards, affect the rate of aggressiveness in the urban 

realm. The aim was to establish a connection between the rate of visual environment space aggressiveness and the level of 

planting of trees and shrubs in the area of construction. The aggressiveness index of local landscapes in yard space in 

Yekaterinburg has a very wide margin of variation, within both the same and different types of yard space. Due to reducing the 

area of landscaping eightfold (line and modern quarterly building) the aggressiveness index of local landscapes increases the 

average three-four times. Historical and line building has similar rate of aggressiveness despite the difference in the 

landscaping of yards. 

Keywords: yard space in Yekaterinburg, classification of yard space in Yekaterinburg, complex characteristics of yard 

space, the aggressiveness index of visual environment. 

 

ʩʪʝʩʪʚʝʥʥʘʷ ʧʨʠʨʦʜʘ ʥʘʭʦʜʠʪʩʷ ʚ ʧʦʣʥʦʤ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʢʦʥʘʤʠ ʟʨʠʪʝʣʴʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ. ʇʨʦʙʣʝʤʳ 

ʚʦʟʥʠʢʣʠ ʩ ʧʦʷʚʣʝʥʠʝʤ ʪʝʭʥʦʢʨʘʪʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ. ʆʙʷʟʘʪʝʣʴʥʳʤ 

ʵʣʝʤʝʥʪʦʤ ʜʚʦʨʦʚʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʷʚʣʷʶʪʩʷ ʟʝʣʝʥʳʝ ʥʘʩʘʞʜʝʥʠʷ. ʇʨʠʩʫʪʩʪʚʠʝ ʜʝʨʝʚʴʝʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʦʮʝʥʠʚʘʣʦʩʴ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʢʦʣʦʛʠʠ, ʢʘʢ ʬʘʢʪʦʨ, ʫʣʫʯʰʘʶʱʠʡ ʪʨʘʜʠʮʠʦʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʩʨʝʜʳ 

(ʤʠʢʨʦʢʣʠʤʘʪ, ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʳ). ɺʠʟʫʘʣʴʥʦʝ ʞʝ ʚʦʩʧʨʠʷʪʠʝ ʩʪʘʣʦ ʠʟʫʯʘʪʴʩʷ ʩʨʘʚʥʠʪʝʣʴʥʦ 

ʥʝʜʘʚʥʦ [1]. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʚ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʦʪʜʝʣʴʥʳʝ ʟʜʘʥʠʷ ʠ ʩʦʦʨʫʞʝʥʠʷ. ɸʢʪʫʘʣʴʥʦʡ 

ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʨʘʩʰʠʨʝʥʠʝ ʦʙʣʘʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚʳʷʩʥʝʥʠʝ ʢʘʢ ʚʣʠʷʝʪ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʘʛʨʝʩʩʠʚʥʦʩʪʠ ʩʣʦʞʥʳʝ 

ʩʨʝʜʦʚʳʝ ʦʙʲʝʢʪʳ, ʪʘʢʠʝ ʢʘʢ ʛʦʨʦʜʩʢʠʝ ʜʚʦʨʳ.  

ʎʝʣʴ ï ʫʩʪʘʥʦʚʠʪʴ ʩʚʷʟʴ ʧʦʢʘʟʘʪʝʣʝʡ ʘʛʨʝʩʩʠʚʥʦʩʪʠ ʚʠʟʫʘʣʴʥʦʡ ʩʨʝʜʳ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩ ʫʨʦʚʥʝʤ ʦʟʝʣʝʥʝʥʥʦʩʪʠ 

ʜʚʦʨʦʚ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʟʘʩʪʨʦʡʢʠ. 

ɼʣʷ ʵʪʦʛʦ ʙʳʣʠ ʧʦʜʦʙʨʘʥʳ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʳʝ ʦʙʲʝʢʪʳ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʜʚʦʨʦʚʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʛ. ɽʢʘʪʝʨʠʥʙʫʨʛʘ ʠ 

ʧʨʦʚʝʜʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ʘʛʨʝʩʩʠʚʥʦʩʪʠ ʩʨʝʜʳ ʠ ʫʨʦʚʥʷ ʦʟʝʣʝʥʝʥʥʦʩʪʠ. 

ʅʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʂʘʨʝʣʠʥʦʡ ɽ.ʆ. [2]  ʙʳʣʠ ʚʳʙʨʘʥʳ ʜʚʦʨʳ ʩʣʝʜʫʶʱʠʭ ʪʠʧʦʚ ʟʘʩʪʨʦʡʢʠ ʛ. ɽʢʘʪʝʨʠʥʙʫʨʛʘ: 

ʩʪʨʦʯʥʘʷ ʟʘʩʪʨʦʡʢʘ, ʢʘʢ ʧʨʝʦʙʣʘʜʘʶʱʘʷ ʚ ʛʦʨʦʜʝ (29,3% ʦʪ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʛʦʨʦʜʘ), ʠʩʪʦʨʠʯʝʩʢʘʷ ʢʚʘʨʪʘʣʴʥʘʷ 

ʟʘʩʪʨʦʡʢʘ (19,7%), ʢʘʢ ʦʙʨʘʟʝʮ ʨʘʥʥʝʡ ʘʨʭʠʪʝʢʪʫʨʳ ʛʦʨʦʜʘ, ʤʠʢʨʦʨʘʡʦʥʥʘʷ ʟʘʩʪʨʦʡʢʘ (16,6%) ʠ ʩʦʚʨʝʤʝʥʥʘʷ 

ʢʚʘʨʪʘʣʴʥʘʷ ʟʘʩʪʨʦʡʢʘ (7,4%), ʢʘʢ ʧʨʝʦʙʣʘʜʘʶʱʠʝ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʥʜʝʥʮʠʷʭ.  

ʀʥʚʝʥʪʘʨʠʟʘʮʠʷ ʧʨʦʚʦʜʠʣʘʩʴ ʧʦ ʩʪʘʥʜʘʨʪʥʦʡ ʤʝʪʦʜʠʢʝ [3]. ɼʣʷ ʘʥʘʣʠʟʘ ʙʘʣʘʥʩʘ ʪʝʨʨʠʪʦʨʠʠ ʙʳʣʠ ʚʟʷʪʳ ʩʘʤʳʝ 

ʩʫʱʝʩʪʚʝʥʥʳʝ ʧʣʘʥʠʨʦʚʦʯʥʳʝ ʵʣʝʤʝʥʪʳ ʜʚʦʨʦʚʳʭ ʧʨʦʩʪʨʘʥʩʪʚ, ʦʪʨʘʞʘʶʱʠʝ ʠʭ ʩʪʨʫʢʪʫʨʫ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ.  

ɼʣʷ ʠʟʫʯʝʥʠʷ ʘʛʨʝʩʩʠʚʥʦʩʪʠ ʩʨʝʜʳ ʠʩʧʦʣʴʟʦʚʘʥʘ ʘʜʘʧʪʠʨʦʚʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʉ.ʀ. ʌʝʜʦʩʦʚʦʡ [4]. ʉ ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ 

ʧʨʠ ʧʝʨʝʜʚʠʞʝʥʠʠ ʧʦ ʜʚʦʨʫ ʯʝʣʦʚʝʢ ʚʠʜʠʪ ʨʘʟʣʠʯʥʳʝ ʧʦ ʦʙʲʝʤʫ ʠ ʫʜʘʣʝʥʥʦʩʪʠ ʦʙʲʝʢʪʳ, ʦʥʠ ʦʙʲʝʜʝʥʳ ʚ ʧʦʥʷʪʠʝ 

ʣʦʢʘʣʴʥʦʛʦ ʜʚʦʨʦʚʦʛʦ ʣʘʥʜʰʘʬʪʘ. ʄʝʩʪʦʧʦʣʦʞʝʥʠʝ ʚʠʜʦʚʳʭ ʪʦʯʝʢ ʜʣʷ ʦʮʝʥʢʠ ʣʦʢʘʣʴʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʦʧʨʝʜʝʣʷʣʦʩʴ ʚ 

ʤʝʩʪʘʭ ʤʘʩʩʦʚʦʛʦ ʧʨʦʭʦʞʜʝʥʠʷ ʠʣʠ ʩʦʩʨʝʜʦʪʦʯʝʥʠʷ ʣʶʜʝʡ, ʥʘʧʨʠʤʝʨ, ʚʭʦʜ ʚʦ ʜʚʦʨ ʩ ʫʣʠʮʳ ʠʣʠ ʚʳʭʦʜ ʠʭ ʧʦʜʲʝʟʜʘ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʘʛʨʝʩʩʠʚʥʦʩʪʠ ʨʘʩʩʯʠʪʳʚʘʣʩʷ ʧʦ ʬʦʪʦʛʨʘʬʠʷʤ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʧʨʠ ʩʲʝʤʢʝ ʩ ʫʨʦʚʥʷ ʛʣʘʟ, ʧʦ 

ʥʘʧʨʘʚʣʝʥʠʶ ʚʟʛʣʷʜʘ ʯʝʣʦʚʝʢʘ ʩʨʝʜʥʝʛʦ ʨʦʩʪʘ (1,7 ʤ). ʉʦʛʣʘʩʥʦ ʤʝʪʦʜʠʢʝ ʉ.ʀ. ʌʝʜʦʩʦʚʦʡ [5], ʯʠʩʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʘʛʨʝʩʩʠʚʥʦʩʪʠ ʚʠʟʫʘʣʴʥʦʡ ʩʨʝʜʳ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 0Ò ʂʘʛʨ Ò 1. ɼʣʷ ʫʜʦʙʩʪʚʘ ʚʦʩʧʨʠʷʪʠʷ, ʚ ʜʘʥʥʦʡ 

ʨʘʙʦʪʝ ʢʦʵʬʬʠʮʠʝʥʪ ʙʳʣ ʧʝʨʝʚʝʜʝʥ ʚ ʜʦʣʠ, ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 0%Ò ʂʘʛʨ Ò 100%. ʇʨʠ ʵʪʦʤ 

ʘʛʨʝʩʩʠʚʥʦʡ ʚʠʜʠʤʦʡ ʩʨʝʜʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʂʘʛʨ=100%, ʘ ʧʨʠ ʂʘʛʨ=0%, ʚʠʟʫʘʣʴʥʘʷ ʩʨʝʜʘ 

ʷʚʣʷʝʪʩʷ ʥʝ ʘʛʨʝʩʩʠʚʥʦʡ. 
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ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʦʜʠʣʩʷ ʤʝʪʦʜʘʤʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ [6] ʥʘ ʇʕɺʄ ʧʨʠ ʧʦʤʦʱʠ 

ʧʨʦʛʨʘʤʤʳ çMicrosoft Excelè. ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʜʘʥʥʳʝ ʜʦʩʪʦʚʝʨʥʳ ʜʣʷ ʜʦʚʝʨʠʪʝʣʴʥʦʛʦ ʫʨʦʚʥʷ 95%.  

ɼʚʦʨʦʚʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʠʩʪʦʨʠʯʝʩʢʦʡ ʢʚʘʨʪʘʣʴʥʦʡ ʟʘʩʪʨʦʡʢʠ ʠʤʝʝʪ ʫʧʨʦʱʝʥʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʧʨʦʩʪʨʘʥʩʪʚʦ 

ʦʛʨʘʥʠʯʝʥʦ ʜʦʤʘʤʠ, ʧʨʝʦʙʣʘʜʘʶʪ ʘʚʪʦʩʪʦʷʥʢʠ ʠ ʧʨʦʝʟʜʳ (ʪʘʙʣ.1).  

 

ʊʘʙʣʠʮʘ 1 ï ɹʘʣʘʥʩ ʪʝʨʨʠʪʦʨʠʠ ʜʚʦʨʦʚʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʠʩʪʦʨʠʯʝʩʢʦʡ ʢʚʘʨʪʘʣʴʥʦʡ ʟʘʩʪʨʦʡʢʠ 

ʈʘʩʧʦʣʦʞʝʥʠʝ ʦʙʲʝʢʪʘ ʇʣʘʥʠʨʦʚʦʯʥʳʝ ʵʣʝʤʝʥʪʳ, % 

ɿʜʘʥʠʷ, 

ʩʦʦʨʫʞʝʥʠʷ 

ɼʊʉ+ ʧʣʦʱʘʜʢʠ  ɻʘʟʦʥ ʅʘʩʘʞʜʝʥʠʷ 

ʉʚʝʨʜʣʦʚʘ, 15 0 47,3 10 13 

ʈʦʟʳ ʃʶʢʩʝʤʙʫʨʛ, 59 0 17,5 1 12 

ʇʨ. ʃʝʥʠʥʘ, 69 0 17 3,7 64 

ɻʦʨʴʢʦʛʦ, 1 0 37 0 0,7 

ɺ ʩʨʝʜʥʝʤ 0 29,7 3,675 22,425 

ɿʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʘʛʨʝʩʩʠʚʥʦʩʪʠ ʠʟʤʝʥʷʶʪʩʷ ʦʪ 0,23% ʜʦ 9,05%. ʉʨʝʜʥʠʡ ʘʨʠʬʤʝʪʠʯʝʩʢʠʡ ʧʦʢʘʟʘʪʝʣʴ 

ʘʛʨʝʩʩʠʚʥʦʩʪʠ ʣʦʢʘʣʴʥʳʭ ʧʝʡʟʘʞʝʡ ʜʚʦʨʦʚ ʠʩʪʦʨʠʯʝʩʢʦʡ ʟʘʩʪʨʦʡʢʠ ʩʦʩʪʘʚʠʣ 2,84Ñ0,26% (ʪʘʙʣ. 2). 

 

ʊʘʙʣʠʮʘ 2 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʣʦʢʘʣʴʥʳʭ ʧʝʡʟʘʞʝʡ ʜʚʦʨʦʚ ʠʩʪʦʨʠʯʝʩʢʦʡ ʟʘʩʪʨʦʡʢʠ 

ʧʦ ʢʦʵʬʬʠʮʠʝʥʪʘʤ ʘʛʨʝʩʩʠʚʥʦʩʪʠ 

ʂʘʛʨ, % 0 1 2 3 4 5 6 7 8 9 ɺʩʝʛʦ  

ʂʦʣ-ʚʦ, ʰʪ  3 17 12 7 12 3 2 2 1 1 60 

ʂʦʣ-ʚʦ, % 5,0 28,3 20,0 11,7 20,0 5,0 3,3 3,3 1,7 1,7 100 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ ʚʳʰʝ, ʧʨʝʦʙʣʘʜʘʶʱʠʤʠ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʘʛʨʝʩʩʠʚʥʦʩʪʠ ʜʣʷ ʜʚʦʨʦʚ ʠʩʪʦʨʠʯʝʩʢʦʡ 

ʟʘʩʪʨʦʡʢʠ ʷʚʣʷʶʪʩʷ 1% (28,3%), ʘ ʪʘʢʞʝ 2% ʠ 4% (ʧʦ 20%). ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥ ʣʦʢʘʣʴʥʳʡ ʣʘʥʜʰʘʬʪ, 

ʧʦʜʛʦʪʦʚʣʝʥʥʳʡ ʜʣʷ ʨʘʩʯʝʪʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʘʛʨʝʩʩʠʚʥʦʩʪʠ. 

 

 
ʈʠʩ. 1 ï ʃʦʢʘʣʴʥʳʡ ʧʝʡʟʘʞ ʜʚʦʨʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʢʚʘʨʪʘʣʴʥʦʛʦ ʪʠʧʘ ʟʘʩʪʨʦʡʢʠ ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ 

ʘʛʨʝʩʩʠʚʥʦʩʪʠ 9,05% 

 

ʇʨʠ ʦʮʝʥʢʝ ʚʣʠʷʥʠʷ ʟʜʘʥʠʡ ʥʘ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʘʛʨʝʩʩʠʚʥʦʩʪʠ (ʙʝʟ ʫʯʝʪʘ ʚʭʦʜʷʱʠʭ ʚ ʬʦʪʦʛʨʘʬʠʶ 

ʣʦʢʘʣʴʥʦʛʦ ʧʝʡʟʘʞʘ ʨʘʩʪʝʥʠʡ, ʟʝʤʣʠ ʠ ʥʝʙʘ), ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʦʵʬʬʠʮʠʝʥʪʘ - 

ʜʦ 21,88%. ʉʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʩʦʩʪʘʚʠʣʦ 6,67Ñ0,65%.  

ɼʚʦʨʦʚʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʪʠʧʘ ʟʘʩʪʨʦʡʢʠ ʯʘʩʪʦ ʟʘʥʷʪʳ ʚʳʩʦʪʥʳʤʠ ʥʦʚʦʩʪʨʦʡʢʘʤʠ, ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ 

çʪʦʯʝʯʥʦʡè ʟʘʩʪʨʦʡʢʠ, ʯʪʦ ʫʭʫʜʰʘʝʪ ʚʠʟʫʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʚʦʨʦʚʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʪʘʢʦʛʦ ʪʠʧʘ. ʋʧʣʦʪʥʝʥʠʝ 

ʟʘʩʪʨʦʡʢʠ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʟʜʘʥʠʷ ʚʳʥʫʞʜʝʥʥʦ ʚʦʩʧʨʠʥʠʤʘʶʪʩʷ ʛʦʨʦʞʘʥʘʤʠ ʩ ʙʦʣʝʝ ʙʣʠʟʢʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʯʪʦ 

ʫʚʝʣʠʯʠʚʘʝʪ ʠʭ ʫʛʣʦʚʳʝ ʨʘʟʤʝʨʳ ʚ ʧʦʣʝ ʟʨʝʥʠʷ, ʘ ʵʪʦ ʫʤʝʥʴʰʘʝʪ ʩʤʷʛʯʘʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʇʨʦʩʪʨʘʥʩʪʚʦ ʜʚʦʨʦʚ ʩʪʨʦʯʥʦʡ ʟʘʩʪʨʦʡʢʠ ʠʤʝʝʪ ʧʦʣʫʟʘʢʨʳʪʫʶ ʩʪʨʫʢʪʫʨʫ - ʦʜʠʥ ʚʳʪʷʥʫʪʦʡ ʬʦʨʤʳ ʜʚʦʨ ʥʘ 2-4 

ʜʦʤʘ. ɺʥʫʪʨʝʥʥʷʷ ʯʘʩʪʴ ʜʚʦʨʘ ʦʪʚʝʜʝʥʘ ʧʦʜ ʜʝʪʩʢʠʝ, ʩʧʦʨʪʠʚʥʳʝ ʠ ʭʦʟʷʡʩʪʚʝʥʥʳʝ ʧʣʦʱʘʜʢʠ, ʯʝʨʝʜʫʶʱʠʝʩʷ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʫʣʠʮʳ. ʍʦʨʦʰʦ ʨʘʟʚʠʪʘ ʩʝʪʴ ʧʨʦʝʟʜʦʚ ʤʝʞʜʫ ʜʦʤʘʤʠ. ʊʝʨʨʠʪʦʨʠʷ ʦʪʢʨʳʪʘ ʜʣʷ ʘʵʨʘʮʠʠ ʠ ʭʦʨʦʰʦ 

ʦʟʝʣʝʥʝʥʘ. ʅʝ ʚʩʝʛʜʘ ʯʝʪʢʦ ʚʳʨʘʞʝʥʘ ʜʦʨʦʞʥʦ-ʪʨʦʧʠʥʦʯʥʘʷ ʩʝʪʴ, ʠʥʦʛʜʘ ʥʝʪ ʨʘʟʜʝʣʝʥʠʷ ʧʝʰʝʭʦʜʥʳʭ ʠ 

ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʧʦʪʦʢʦʚ (ʪʘʙʣ.3).  



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 11 (53) ǐ ʏʘʩʪʴ 5 ǐ ʅʦʷʙʨʴ 

 

8 

 

ʊʘʙʣʠʮʘ 3 ï ɹʘʣʘʥʩ ʪʝʨʨʠʪʦʨʠʠ ʜʚʦʨʦʚʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʩʪʨʦʯʥʦʡ ʟʘʩʪʨʦʡʢʠ 

ʈʘʩʧʦʣʦʞʝʥʠʝ ʦʙʲʝʢʪʘ ʇʣʘʥʠʨʦʚʦʯʥʳʝ ʵʣʝʤʝʥʪʳ, % 

ɿʜʘʥʠʷ, 

ʩʦʦʨʫʞʝʥʠʷ 

ɼʊʉ+ ʧʣʦʱʘʜʢʠ  ɻʘʟʦʥ ʅʘʩʘʞʜʝʥʠʷ 

ʇ. ʊʦʣʴʷʪʪʠ, 15 ʘ 0 13,3 33,2 38,8 

ɹʝʣʠʥʩʢʦʛʦ, 200ʘ 2,8 21,4 22 40,6 

ʇʦʩʘʜʩʢʘʷ 63, 67 0 14,5 13,5 45 

ʇʨ. ʂʦʩʤʦʥʘʚʪʦʚ 45, 45ʘ 0 42,8 15 23 

ʏʘʡʢʦʚʩʢʦʛʦ, 80 0 22,1 16,9 45 

ɺ ʩʨʝʜʥʝʤ 0,56 22,82 20,12 38,48 

 

ɿʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʘʛʨʝʩʩʠʚʥʦʩʪʠ ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 0,11% ʜʦ 8,94%. ɼʣʷ ʥʝʢʦʪʦʨʳʭ ʣʦʢʘʣʴʥʳʭ 

ʧʝʡʟʘʞʝʡ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʤʦʛʫʪ ʜʦʩʪʠʛʘʪʴ 15,3%, ʦʜʥʘʢʦ ʦʥʠ, ʢʘʢ ʚʨʝʤʝʥʥʳʝ (ʨʝʤʦʥʪ), ʥʝ ʫʯʠʪʳʚʘʣʠʩʴ ʧʨʠ 

ʨʘʩʯʝʪʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʉʨʝʜʥʠʡ ʘʨʠʬʤʝʪʠʯʝʩʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʘʛʨʝʩʩʠʚʥʦʩʪʠ ʣʦʢʘʣʴʥʳʭ ʧʝʡʟʘʞʝʡ ʜʚʦʨʦʚ 

ʩʪʨʦʯʥʦʡ ʟʘʩʪʨʦʡʢʠ ʩʦʩʪʘʚʠʣ 3,83Ñ0,28% (ʪʘʙʣ. 4). 

 

ʊʘʙʣʠʮʘ 4 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʣʦʢʘʣʴʥʳʭ ʧʝʡʟʘʞʝʡ ʜʚʦʨʦʚ ʩʪʨʦʯʥʦʡ ʟʘʩʪʨʦʡʢʠ ʧʦ ʢʦʵʬʬʠʮʠʝʥʪʘʤ ʘʛʨʝʩʩʠʚʥʦʩʪʠ 

ʂʘʛʨ, % 0 1 2 3 4 5 6 7 8 9 ɺʩʝʛʦ  

ʂʦʣ-ʚʦ, ʰʪ  5 5 9 6 15 5 8 4 1 2 60 

ʂʦʣ-ʚʦ, % 8,3 8,3 15,0 10,0 25,0 8,3 13,3 6,7 1,7 3,3 100 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ ʚʳʰʝ ʧʨʝʦʙʣʘʜʘʶʱʠʤʠ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʘʛʨʝʩʩʠʚʥʦʩʪʠ ʜʣʷ ʜʚʦʨʦʚ ʩʪʨʦʯʥʦʡ ʟʘʩʪʨʦʡʢʠ 

ʷʚʣʷʶʪʩʷ 4% (25,0%) ʠ 2% (15,0%). ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʘʛʨʝʩʩʠʚʥʦʩʪʠ ʜʣʷ 

ʣʦʢʘʣʴʥʳʭ ʧʝʡʟʘʞʝʡ ʜʚʦʨʦʚʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʜʘʥʥʦʛʦ ʪʠʧʘ ʤʦʛʫʪ ʥʘʭʦʜʠʪʴʩʷ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ.  

ʉʣʝʜʫʝʪ ʫʯʝʩʪʴ ʦʩʦʙʦʝ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʦʟʝʣʝʥʝʥʠʷ ʠ ʦʢʨʫʞʘʶʱʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚ ʣʦʢʘʣʴʥʦʤ ʧʝʡʟʘʞʝ. 

ʊʘʢ, ʧʨʠ ʦʮʝʥʢʝ ʘʛʨʝʩʩʠʚʥʦʩʪʠ ʟʜʘʥʠʡ (ʪʘʤ, ʛʜʝ ʥʝʪ ʚʭʦʜʷʱʠʭ ʚ ʣʦʢʘʣʴʥʳʡ ʧʝʡʟʘʞ ʨʘʩʪʝʥʠʡ, ʟʝʤʣʠ ʠ ʥʝʙʘ) ʙʳʣʠ 

ʧʦʣʫʯʝʥʳ ʨʝʟʫʣʴʪʘʪʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʩʨʝʜʫ ʢʘʢ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʘʛʨʝʩʩʠʚʥʫʶ - ʜʦ 22,74%.  

ɼʚʦʨ ʤʠʢʨʦʨʘʡʦʥʥʦʡ ʟʘʩʪʨʦʡʢʠ ʠʤʝʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʧʣʦʱʘʜʴ ʠ ʩʣʦʞʥʫʶ ʩʪʨʫʢʪʫʨʫ. ʅʘʠʙʦʣʴʰʫʶ ʧʣʦʱʘʜʴ 

ʠʤʝʶʪ ʧʨʦʝʟʜʳ, ʦʜʥʘʢʦ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʥʝʜʦʩʪʘʪʦʯʥʦ ʧʘʨʢʦʚʦʯʥʳʭ ʤʝʩʪ ʜʣʷ ʘʚʪʦʤʦʙʠʣʝʡ. ʆʙʳʯʥʦ ʚʦ ʜʚʦʨʝ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʜʝʪʩʢʠʝ, ʩʧʦʨʪʠʚʥʳʝ, ʭʦʟʷʡʩʪʚʝʥʥʳʝ ʧʣʦʱʘʜʢʠ (ʪʘʙʣ.5). 

 

ʊʘʙʣʠʮʘ 5 ï ɹʘʣʘʥʩ ʪʝʨʨʠʪʦʨʠʠ ʜʚʦʨʦʚʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʤʠʢʨʦʨʘʡʦʥʥʦʡ ʟʘʩʪʨʦʡʢʠ 

ʈʘʩʧʦʣʦʞʝʥʠʝ ʦʙʲʝʢʪʘ ʇʣʘʥʠʨʦʚʦʯʥʳʝ ʵʣʝʤʝʥʪʳ, % 

ɿʜʘʥʠʷ, 

ʩʦʦʨʫʞʝʥʠʷ 

ɼʊʉ+ ʧʣʦʱʘʜʢʠ ɻʘʟʦʥ ʅʘʩʘʞʜʝʥʠʷ 

ʂʨʝʩʪʠʥʩʢʦʛʦ, 53 0 28,6 7 9,8 

ɺʠʣʦʥʦʚʘ, 6 0 46,5 14,8 3,5 

ɺʠʣʦʥʦʚʘ, 10 1,8 16,7 16,1 35,3 

ɺʠʣʦʥʦʚʘ 14, 14ʘ 2,4 52 3,6 0 

ɺʦʣʛʦʛʨʘʜʩʢʘʷ 35,37 0 30 22 32,6 

ɺʳʩʦʪʩʢʦʛʦ 34,35,36 2 59 12 5 

ɺ ʩʨʝʜʥʝʤ 1,03 38,8 12,58 14,36 

 

ɿʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʘʛʨʝʩʩʠʚʥʦʩʪʠ ʣʦʢʘʣʴʥʳʭ ʧʝʡʟʘʞʝʡ ʠʟʤʝʥʷʶʪʩʷ ʦʪ 0,90% ʜʦ 11,88%. ʉʨʝʜʥʠʡ 

ʘʨʠʬʤʝʪʠʯʝʩʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʘʛʨʝʩʩʠʚʥʦʩʪʠ ʣʦʢʘʣʴʥʳʭ ʧʝʡʟʘʞʝʡ ʜʚʦʨʦʚ ʤʠʢʨʦʨʘʡʦʥʥʦʡ ʟʘʩʪʨʦʡʢʠ ʩʦʩʪʘʚʠʣ 

5,28Ñ0,37%(ʪʘʙʣ.6).  

 

ʊʘʙʣʠʮʘ 6 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʣʦʢʘʣʴʥʳʭ ʧʝʡʟʘʞʝʡ ʜʚʦʨʦʚ ʤʠʢʨʦʨʘʡʦʥʥʦʡ ʟʘʩʪʨʦʡʢʠ ʧʦ ʢʦʵʬʬʠʮʠʝʥʪʘʤ 

ʘʛʨʝʩʩʠʚʥʦʩʪʠ 

ʂʘʛʨ, % 1 2 3 4 5 6 7 8 9 10 12 ɺʩʝʛʦ  

ʂʦʣ-ʚʦ, ʰʪ  6 8 5 7 7 7 7 3 4 4 2 60 

ʂʦʣ-ʚʦ, % 10,0 13,3 8,3 11,7 11,7 11,7 11,7 5,0 6,7 6,7 3,3 100 

 

ʇʨʝʦʙʣʘʜʘʶʱʠʤʠ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʘʛʨʝʩʩʠʚʥʦʩʪʠ ʜʣʷ ʜʚʦʨʦʚ ʤʠʢʨʦʨʘʡʦʥʥʦʡ ʟʘʩʪʨʦʡʢʠ ʷʚʣʷʶʪʩʷ 2% (13,3%), ʘ 

ʪʘʢʞʝ 4%, 5%, 6%, 7%, ʠʭ ʜʦʣʷ ʩʦʩʪʘʚʣʷʝʪ ʧʦ 11,7% ʜʣʷ ʢʘʞʜʦʛʦ. 

ʏʘʩʪʴ ʣʦʢʘʣʴʥʳʭ ʧʝʡʟʘʞʝʡ ʥʝ ʩʦʜʝʨʞʠʪ ʵʣʝʤʝʥʪʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ -ʜʝʨʝʚʴʝʚ, ʛʘʟʦʥʦʚ, ʧʣʦʱʘʜʦʢ, ʥʘʧʨʠʤʝʨ, 

ʧʨʠ ʧʦʜʭʦʜʝ ʢ ʧʦʜʲʝʟʜʫ ʤʥʦʛʦʵʪʘʞʥʦʛʦ ʟʜʘʥʠʷ. ʇʨʠ ʨʘʩʯʝʪʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʘʛʨʝʩʩʠʚʥʦʩʪʠ  ʙʳʣʠ ʧʦʣʫʯʝʥʳ 

ʨʝʟʫʣʴʪʘʪʳ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʝ ʦ ʥʝʛʘʪʠʚʥʦʤ ʚʣʠʷʥʠʠ ʜʘʥʥʦʡ ʩʨʝʜʳ - ʜʦ 37,38%.  

ɼʚʦʨʳ ʩʦʚʨʝʤʝʥʥʦʡ ʢʚʘʨʪʘʣʴʥʦʡ ʟʘʩʪʨʦʡʢʠ ʯʘʱʝ ʚʩʝʛʦ ʟʘʤʢʥʫʪʳʝ, ʦʛʨʘʥʠʯʝʥʥʳʝ ʩʦ ʚʩʝʭ ʩʪʦʨʦʥ ʜʦʤʘʤʠ (ʦʜʥʠʤ 

ʜʦʤʦʤ ʩʣʦʞʥʦʡ ʬʦʨʤʳ). ɼʝʪʩʢʠʝ ʧʣʦʱʘʜʢʠ ʦʨʛʘʥʠʟʦʚʘʥʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʜʚʦʨʘ. ʉʝʪʴ ʧʝʰʝʭʦʜʥʳʭ ʠ ʘʚʪʦʤʦʙʠʣʴʥʳʭ 

ʧʨʦʝʟʜʦʚ ʦʨʛʘʥʠʟʦʚʘʥʘ ʥʝʨʘʮʠʦʥʘʣʴʥʦ, ʦʜʥʘʢʦ ʨʘʟʜʝʣʝʥʠʝ ʧʦʪʦʢʦʚ ʠʤʝʝʪʩʷ (ʪʘʙʣ.7).  

 

 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 11 (53) ǐ ʏʘʩʪʴ 5 ǐ ʅʦʷʙʨʴ 

 

9 

 

ʊʘʙʣʠʮʘ 7 ï ɹʘʣʘʥʩ ʪʝʨʨʠʪʦʨʠʠ ʜʚʦʨʦʚʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʩʦʚʨʝʤʝʥʥʦʡ ʢʚʘʨʪʘʣʴʥʦʡ ʟʘʩʪʨʦʡʢʠ 

ʈʘʩʧʦʣʦʞʝʥʠʝ ʦʙʲʝʢʪʘ ʇʣʘʥʠʨʦʚʦʯʥʳʝ ʵʣʝʤʝʥʪʳ, % 

ɿʜʘʥʠʷ, 

ʩʦʦʨʫʞʝʥʠʷ 

ɼʊʉ+ ʧʣʦʱʘʜʢʠ ɻʘʟʦʥ ʅʘʩʘʞʜʝʥʠʷ 

ʄʘʨʰʘʣʘ ɾʫʢʦʚʘ, 13 2,5 36,5 18 15 

ʈʘʜʠʱʝʚʘ, 33 0,6 54,8 0,9 0,8 

ɺ.ɼʝ ɻʝʥʠʥʘ, 33 0 39 13 0 

8 ʄʘʨʪʘ, 194ʛ 0 56 10 4 

ɺ ʩʨʝʜʥʝʤ 0,775 46,575 10,475 4,95 

 

ɿʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʘʛʨʝʩʩʠʚʥʦʩʪʠ ʜʣʷ ʣʦʢʘʣʴʥʳʭ ʧʝʡʟʘʞʝʡ ʜʚʦʨʦʚʳʭ ʪʝʨʨʠʪʦʨʠʡ ʩʦʚʨʝʤʝʥʥʦʛʦ ʢʚʘʨʪʘʣʴʥʦʛʦ 

ʪʠʧʘ ʟʘʩʪʨʦʡʢʠ ʠʟʤʝʥʷʶʪʩʷ ʦʪ 1,13% ʜʦ 25,90% (ʪʘʙʣ.8). ʉʨʝʜʥʠʡ ʘʨʠʬʤʝʪʠʯʝʩʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʘʛʨʝʩʩʠʚʥʦʩʪʠ 

ʣʦʢʘʣʴʥʳʭ ʧʝʡʟʘʞʝʡ ʜʚʦʨʦʚ ʤʠʢʨʦʨʘʡʦʥʥʦʡ ʟʘʩʪʨʦʡʢʠ ʩʦʩʪʘʚʠʣ 12,26Ñ1,19%.  

 

ʊʘʙʣʠʮʘ 8 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʣʦʢʘʣʴʥʳʭ ʧʝʡʟʘʞʝʡ ʜʚʦʨʦʚ ʩʦʚʨʝʤʝʥʥʦʛʦ ʢʚʘʨʪʘʣʴʥʦʛʦ ʪʠʧʘ ʟʘʩʪʨʦʡʢʠ 

ʧʦ ʢʦʵʬʬʠʮʠʝʥʪʘʤ ʘʛʨʝʩʩʠʚʥʦʩʪʠ 

ʂʘʛʨ, % 1 2 3 7 9 10 11 12 13 14 15 16 17 19 20 24 26 ɺʩʝʛʦ 

ʂʦʣ-ʚʦ, ʰʪ 1 1 3 2 2 3 1 2 3 1 4 1 1 1 1 2 1 30 

ʂʦʣ-ʚʦ, % 3,3 3,3 10,0 6,7 6,7 10,0 3,3 6,7 10,0 3,3 13,3 3,3 3,3 3,3 3,3 6,7 3,3 100 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ ʚʳʰʝ, ʢʦʵʬʬʠʮʠʝʥʪʳ ʘʛʨʝʩʩʠʚʥʦʩʪʠ ʜʣʷ ʜʚʦʨʦʚ ʩʦʚʨʝʤʝʥʥʦʛʦ ʢʚʘʨʪʘʣʴʥʦʛʦ ʪʠʧʘ ʟʘʩʪʨʦʡʢʠ 

ʩʠʣʴʥʦ ʨʘʟʣʠʯʘʶʪʩʷ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴʶ ʠʭ ʣʦʢʘʣʴʥʳʭ ʧʝʡʟʘʞʝʡ. ʇʝʡʟʘʞʠ, ʚʢʣʶʯʘʶʱʠʝ ʚ ʩʝʙʷ ʟʦʥʳ 

ʨʷʜʦʤ ʩ ʚʭʦʜʘʤʠ ʚ ʧʦʜʲʝʟʜʳ, ʩ ʮʚʝʪʦʯʥʳʤ ʦʟʝʣʝʥʝʥʠʝʤ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʤʥʦʛʦ ʤʝʣʢʠʭ ʠ ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʵʣʝʤʝʥʪʦʚ. 

ʆʜʥʘʢʦ ʜʚʦʨ ʠʤʝʝʪ ʚʝʩʴʤʘ ʙʦʣʴʰʠʝ ʨʘʟʤʝʨʳ ʠ ʧʝʡʟʘʞʠ ʧʦʟʚʦʣʷʶʪ ʟʘʭʚʘʪʠʪʴ ʚ ʦʙʣʘʩʪʴ ʟʨʝʥʠʷ ʧʨʦʪʠʚʦʧʦʣʦʞʥʫʶ 

ʯʘʩʪʴ ʟʜʘʥʠʷ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʪʘʢʠʝ ʵʣʝʤʝʥʪʳ ʜʦʤʘ ʢʘʢ ʦʢʥʘ ʠʤʝʶʪ ʦʯʝʥʴ ʤʘʣʳʝ ʫʛʣʦʚʳʝ ʨʘʟʤʝʨʳ, ʯʪʦ ʚ ʨʘʟʳ ʧʦʚʳʰʘʝʪ 

ʢʦʵʬʬʠʮʠʝʥʪ ʘʛʨʝʩʩʠʚʥʦʩʪʠ ʧʝʡʟʘʞʘ.  

ʉʨʘʚʥʠʚʘʷ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʘʛʨʝʩʩʠʚʥʦʩʪʠ ʜʣʷ ʜʚʦʨʦʚʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʚ ʮʝʣʦʤ ʠ ʜʣʷ ʟʜʘʥʠʡ ʚ ʦʪʜʝʣʴʥʦʩʪʠ 

ʤʦʞʥʦ ʫʚʠʜʝʪʴ, ʯʪʦ ʧʦʢʘʟʘʪʝʣʴ ʘʛʨʝʩʩʠʚʥʦʩʪʠ ʟʜʘʥʠʡ ʟʥʘʯʠʪʝʣʴʥʦ ʩʤʷʛʯʘʝʪʩʷ ʦʢʨʫʞʘʶʱʠʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ. ɿʜʘʥʠʷ 

ʧʨʠʦʙʨʝʪʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʘʛʨʝʩʩʠʚʥʦʩʪʠ ʧʨʠ ʚʦʟʤʦʞʥʦʩʪʠ ʠʭ ʦʙʟʦʨʘ ʮʝʣʠʢʦʤ.  

ʂʦʵʬʬʠʮʠʝʥʪ ʘʛʨʝʩʩʠʚʥʦʩʪʠ ʣʦʢʘʣʴʥʳʭ ʧʝʡʟʘʞʝʡ ʜʚʦʨʦʚʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʛ. ɽʢʘʪʝʨʠʥʙʫʨʛʘ ʠʤʝʝʪ ʦʯʝʥʴ ʰʠʨʦʢʠʝ 

ʛʨʘʥʠʮʳ ʚʘʨʠʘʮʠʠ, ʢʘʢ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ ʪʠʧʘ ʜʚʦʨʦʚʳʭ ʧʨʦʩʪʨʘʥʩʪʚ, ʪʘʢ ʠ ʤʝʞʜʫ ʨʘʟʥʳʤʠ ʪʠʧʘʤʠ ʜʚʦʨʦʚ (ʦʪ 

0,11% ï ʥʘʠʤʝʥʴʰʝʝ ʟʥʘʯʝʥʠʝ ʚʦ ʜʚʦʨʘʭ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʪʠʧʘ ʟʘʩʪʨʦʡʢʠ, ʜʦ 25,90% ï ʥʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʚʦ ʜʚʦʨʘʭ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʢʚʘʨʪʘʣʴʥʦʛʦ ʪʠʧʘ ʟʘʩʪʨʦʡʢʠ). ʅʘʠʤʝʥʴʰʠʤ ʩʨʝʜʥʠʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʘʛʨʝʩʩʠʚʥʦʩʪʠ ʦʙʣʘʜʘʶʪ ʜʚʦʨʳ 

ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʪʠʧʘ ʟʘʩʪʨʦʡʢʠ, ʥʘʠʙʦʣʴʰʠʤ ï ʩʦʚʨʝʤʝʥʥʦʛʦ ʢʚʘʨʪʘʣʴʥʦʛʦ ʪʠʧʘ. ʇʨʠ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʩʨʝʜʥʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʦʟʝʣʝʥʝʥʥʦʩʪʠ ʜʚʦʨʦʚ ʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʘʛʨʝʩʩʠʚʥʦʩʪʠ ʣʦʢʘʣʴʥʳʭ ʧʝʡʟʘʞʝʡ ʵʪʠʭ ʞʝ ʜʚʦʨʦʚ, ʤʦʞʥʦ 

ʫʚʠʜʝʪʴ ʦʧʨʝʜʝʣʝʥʥʫʶ ʩʚʷʟʴ ʧʦʢʘʟʘʪʝʣʝʡ (ʨʠʩ.2). 

 

 
ʈʠʩ. 2 ï ʀʟʤʝʥʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʘʛʨʝʩʩʠʚʥʦʩʪʠ ʣʦʢʘʣʴʥʳʭ ʧʝʡʟʘʞʝʡ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʜʦʣʠ ʦʟʝʣʝʥʝʥʥʦʩʪʠ ʜʚʦʨʘ 

 

ʀʟʫʯʝʥʥʳʡ ʦʙʲʝʤ ʤʘʪʝʨʠʘʣʦʚ ʧʦʟʚʦʣʷʝʪ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ ʧʣʦʱʘʜʠ ʦʟʝʣʝʥʝʥʥʦʩʪʠ ʚ ʚʦʩʝʤʴ ʨʘʟ 

(ʩʪʨʦʯʥʘʷ ʠ ʩʦʚʨʝʤʝʥʥʘʷ ʢʚʘʨʪʘʣʴʥʘʷ ʟʘʩʪʨʦʡʢʠ) ʢʦʵʬʬʠʮʠʝʥʪ ʘʛʨʝʩʩʠʚʥʦʩʪʠ ʣʦʢʘʣʴʥʳʭ ʧʝʡʟʘʞʝʡ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ 

ʩʨʝʜʥʝʤ ʚ ʪʨʠ - ʯʝʪʳʨʝ ʨʘʟʘ. ʀʩʪʦʨʠʯʝʩʢʘʷ ʠ ʩʪʨʦʯʥʘʷ ʟʘʩʪʨʦʡʢʠ ʠʤʝʶʪ ʩʭʦʞʠʝ ʧʦʢʘʟʘʪʝʣʠ ʘʛʨʝʩʩʠʚʥʦʩʪʠ, ʥʝʩʤʦʪʨʷ 

ʥʘ ʨʘʟʣʠʯʠʝ ʚ ʦʟʝʣʝʥʝʥʥʦʩʪʠ ʜʚʦʨʘ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʚʣʠʷʥʠʝʤ ʤʥʦʛʦʵʪʘʞʥʦʩʪʠ ʟʜʘʥʠʡ. ɺ ʠʩʪʦʨʠʯʝʩʢʦʡ ʟʘʩʪʨʦʡʢʝ 

ʧʨʝʦʙʣʘʜʘʶʪ ʟʜʘʥʠʷ 2-3 ʵʪʘʞʘ, ʪʦʛʜʘ ʢʘʢ ʚ ʩʪʨʦʯʥʦʡ - 5-9. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʚ ʧʦʣʝ ʟʨʝʥʠʷ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 

ʤʦʞʝʪ ʧʦʧʘʩʪʴ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʜʥʦʦʙʨʘʟʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʨʘʟʤʝʨ ʠʭ ʙʫʜʝʪ ʤʝʥʴʰʝ (ʦʢʥʘ), ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʧʦʚʳʰʝʥʠʶ ʢʦʵʬʬʠʮʠʝʥʪʘ ʘʛʨʝʩʩʠʚʥʦʩʪʠ. 
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ʌɻɹʅʋ çʂʘʤʝʥʥʦ-ʉʪʝʧʥʦʝ ʦʧʳʪʥʦʝ ʣʝʩʥʠʯʝʩʪʚʦè;  
2
ʢʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʜʠʨʝʢʪʦʨ ʌɻɹʅʋ çʂʘʤʝʥʥʦ-ʉʪʝʧʥʦʝ ʦʧʳʪʥʦʝ ʣʝʩʥʠʯʝʩʪʚʦè; 

3
ʢʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʚʝʜʫʱʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ, 

ʌɻɹʅʋ çʂʘʤʝʥʥʦ-ʉʪʝʧʥʦʝ ʦʧʳʪʥʦʝ ʣʝʩʥʠʯʝʩʪʚʦè 

ɿɸʑʀʊʅʓɽ ʅɸʉɸɾɼɽʅʀʗ ʅɸ ʇɸʐʅɽ ʀ ʇʈʆɹʃɽʄʓ ʀʍ ʉʆɼɽʈɾɸʅʀʗ 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʟʘʪʨʦʥʫʪʘ ʠʩʪʦʨʠʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʣʝʟʘʱʠʪʥʦʛʦ ʣʝʩʦʨʘʟʚʝʜʝʥʠʷ. ɼʘʥʘ ʦʮʝʥʢʘ ʩʦʩʪʦʷʥʠʶ 

ʝʜʠʥʩʪʚʝʥʥʦʛʦ ʚ ʈʦʩʩʠʠ ʩʦʭʨʘʥʠʚʰʝʛʦʩʷ ʘʛʨʦʣʝʩʦʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʦʙʲʝʢʪʘ çʆʩʦʙʦʡ ʵʢʩʧʝʜʠʮʠʠéè ɺ.ɺ. ɼʦʢʫʯʘʝʚʘ ʚ 

ʎʝʥʪʨʘʣʴʥʦ-ʏʝʨʥʦʟʝʤʥʦʤ ʨʝʛʠʦʥʝ. ʇʦʢʘʟʘʥʘ ʩʧʦʩʦʙʥʦʩʪʴ ʠʩʢʫʩʩʪʚʝʥʥʦ ʩʦʟʜʘʥʥʳʭ ʟʘʱʠʪʥʳʭ ʣʝʩʥʳʭ ʧʦʣʦʩ ʢ 

ʨʘʩʰʠʨʝʥʠʶ ʩʚʦʠʭ ʛʨʘʥʠʮ. ɺʳʷʚʣʝʥʦ ʚʣʠʷʥʠʝ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʘʥʦʤʘʣʠʡ ʥʘ ʩʦʭʨʘʥʥʦʩʪʴ ʧʦʣʦʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʠ ʠʭ 

ʩʪʨʫʢʪʫʨʫ. ɼʘʥʳ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʣʝʩʥʳʭ ʧʦʣʦʩ ʥʘ ʧʘʰʥʝ ʩ ʧʦʤʦʱʴʶ 

ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʭʦʜʦʚ ʠ ʧʨʝʜʣʦʞʝʥ ʚʘʨʠʘʥʪ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʩʦʜʝʨʞʘʥʠʷ ʧʦʣʝʟʘʱʠʪʥʳʭ ʣʝʩʥʳʭ ʧʦʣʦʩ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʘʱʠʪʥʳʝ ʣʝʩʥʳʝ ʧʦʣʦʩʳ, ʩʭʝʤʳ ʧʦʩʘʜʢʠ, ʩʪʝʧʥʦʝ ʣʝʩʦʨʘʟʚʝʜʝʥʠʝ, ʜʨʝʚʝʩʥʳʝ ʧʦʨʦʜʳ, 

ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʫʭʦʜʳ. 
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PROTECTIVE PLAN TINGS ON ARABLE LAND AND PROBLEMS OF THEIR MAINTENANCE  

Abstract 

This article presents the history of occurrence of forestshield field protection. The assessment is given to the unique in 

Russia agroforestry objectò Special expeditionò under V.V. Dokuchaev in Central Blacksoil region. This article describes the 

ability of artificially planted forest shields to widen its borders. Also the article presents the influence of climate anomaly to 

the structure of forest shields and its safety. Here the plan for optimization the existing forest shields on arable land with the 

help of forest protection measures is given and the new approach to solving the problem of maintenance of forestshields is 

proposed.  

Keywords: protective forest strips, forest plantation schemes, Stepnoe forestation, treespecies, forestry maintenance. 

 

ʢʪʫʘʣʴʥʦʩʪʴ. ɺ ʎʝʥʪʨʘʣʴʥʦ-ʏʝʨʥʦʟʝʤʥʦʤ ʨʝʛʠʦʥʝ ʈʦʩʩʠʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʚʦʟʤʦʞʥʦ ʥʘʡʪʠ ʢʨʫʧʥʦʝ 

ʘʛʨʘʨʥʦʝ ʭʦʟʷʡʩʪʚʦ, ʛʜʝ ʥʘ ʧʦʣʷʭ ʥʝʪ ʣʝʩʥʳʭ ʧʦʣʦʩ. ʉʦʩʪʦʷʥʠʝ ʠ ʧʘʨʘʤʝʪʨʳ ʣʝʩʦʥʘʩʘʞʜʝʥʠʡ ʨʘʟʥʳʝ, ʥʦ ʚ 

ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʥʘʩʘʞʜʝʥʠʷ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʨʦʝʢʪʘʤ, ʧʦ ʢʦʪʦʨʳʤ ʦʥʠ ʩʦʟʜʘʚʘʣʠʩʴ. ʆʩʥʦʚʥʘʷ ʧʨʠʯʠʥʘ ʪʦʤʫ ï 
ɸ 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 11 (53) ǐ ʏʘʩʪʴ 5 ǐ ʅʦʷʙʨʴ 

 

11 

 

ʦʪʩʫʪʩʪʚʠʝ ʩʚʦʝʚʨʝʤʝʥʥʳʭ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʭʦʜʦʚ. ʀʩʧʦʣʴʟʫʷ ʦʧʳʪ ʂʘʤʝʥʥʦʡ ʉʪʝʧʠ ʝʱʝ ʤʦʞʥʦ ʩʧʘʩʪʠ ʩʦʪʥʠ 

ʪʳʩʷʯ ʛʝʢʪʘʨ ʣʝʩʥʳʭ ʧʦʣʦʩ ʦʪ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʛʦ ʨʘʩʧʘʜʘ. 

ʎʝʣʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ï ʨʘʩʢʨʳʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʜʨʝʚʦʩʪʦʝʚ ʚ ʠʩʢʫʩʩʪʚʝʥʥʦ ʩʦʟʜʘʥʥʳʭ ʧʦʣʦʩʥʳʭ 

ʣʝʩʦʥʘʩʘʞʜʝʥʠʷʭ, ʜʦʩʪʠʛʰʠʭ 100 ʠ ʙʦʣʝʝ ʣʝʪ. 

ɺ ʟʘʜʘʯʫ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʭʦʜʠʣʘ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʘʷ ʦʮʝʥʢʘ ʧʘʨʘʤʝʪʨʦʚ ʣʝʩʥʳʭ ʧʦʣʦʩ ʠ ʘʥʘʣʠʟ ʧʦʣʝʚʳʭ 

ʤʘʪʝʨʠʘʣʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʟʘ ʧʝʨʠʦʜ ʩ 2010 ʧʦ 2015 ʛʦʜʳ. 

ʇʝʨʚʳʝ ʚ ʤʠʨʝ ʦʧʳʪʳ ʧʦ ʩʦʟʜʘʥʠʶ ʟʘʱʠʪʥʳʭ ʣʝʩʦʥʘʩʘʞʜʝʥʠʡ ʚ ʩʪʝʧʠ ʙʳʣʠ ʟʘʣʦʞʝʥʳ ʚ ʈʦʩʩʠʠ ʦʢʦʣʦ 300 ʣʝʪ 

ʥʘʟʘʜ, ʟʘʢʨʝʧʠʚ ʟʘ ʩʦʙʦʡ ʧʨʠʦʨʠʪʝʪ ʟʘʨʦʞʜʝʥʠʷ ʘʛʨʦʣʝʩʦʤʝʣʠʦʨʘʪʠʚʥʦʡ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ [1, ʩ. 205]. ʇʦ ʚʩʝʦʙʱʝʤʫ 

ʧʨʠʟʥʘʥʠʶ, ʧʝʨʚʦʝ ʚʩʝʩʪʦʨʦʥʥʝʝ ʦʙʦʙʱʝʥʠʝ ʤʥʦʛʦʣʝʪʥʝʛʦ ʦʧʳʪʘ ʣʝʩʦʨʘʟʚʝʜʝʥʠʷ ʚ ʩʪʝʧʷʭ ʈʦʩʩʠʠ ʧʨʠʥʘʜʣʝʞʠʪ ɺ.ɺ. 

ɼʦʢʫʯʘʝʚʫ. ʆʥ ʨʘʟʨʘʙʦʪʘʣ ʤʝʪʦʜʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʣʝʩʥʦʡ ʤʝʣʠʦʨʘʮʠʠ, ʢʘʢ ʥʘʜʝʞʥʦʛʦ ʧʨʠʝʤʘ ʙʦʨʴʙʳ ʩ ʟʘʩʫʭʦʡ ʠ 

ʧʨʝʢʨʘʱʝʥʠʷ ʜʝʛʨʘʜʘʮʠʠ ʯʝʨʥʦʟʝʤʦʚ. ɺ.ɺ. ɼʦʢʫʯʘʝʚ ʷʚʣʷʝʪʩʷ ʠʥʠʮʠʘʪʦʨʦʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʪʝʧʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʚ 

ʣʝʩʦʩʪʝʧʥʳʝ. 

ʆʨʛʘʥʠʟʦʚʘʥʥʘʷ ʚ 1892 ʛʦʜʫ çʆʩʦʙʘʷ ʵʢʩʧʝʜʠʮʠʷ ʣʝʩʥʦʛʦ ʜʝʧʘʨʪʘʤʝʥʪʘ ʄʠʥʠʩʪʝʨʩʪʚʘ ʟʝʤʣʝʜʝʣʠʷ ʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʠʤʫʱʝʩʪʚʘ ʧʦ ʠʩʧʳʪʘʥʠʶ ʠ ʫʯʝʪʫ ʨʘʟʣʠʯʥʳʭ ʩʧʦʩʦʙʦʚ ʠ ʧʨʠʝʤʦʚ ʣʝʩʥʦʛʦ ʠ ʚʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ 

ʩʪʝʧʷʭ ʈʦʩʩʠʠè ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ɺ.ɺ. ɼʦʢʫʯʘʝʚʘ ʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʥʘʯʘʣʦʤ ʟʘʨʦʞʜʝʥʠʷ ʣʝʩʥʦʡ ʤʝʣʠʦʨʘʮʠʠ  ʚ 

ʰʠʨʦʢʦʤ ʟʥʘʯʝʥʠʠ ʵʪʦʛʦ ʩʣʦʚʘ, ʥʦ ʠ ʤʦʤʝʥʪʦʤ ʦʧʳʪʥʦʡ ʥʘʫʯʥʦʡ ʧʨʦʚʝʨʢʠ ʝʛʦ ʠʜʝʡ, ʧʦʣʦʞʝʥʥʳʭ ʚ ʦʩʥʦʚʘʥʠʝ ʧʣʘʥʘ 

ʣʝʩʦʤʝʣʠʦʨʘʪʠʚʥʳʭ ʨʘʙʦʪ, ʥʘʯʘʣʦʤ ʟʘʨʦʞʜʝʥʠʷ ʣʝʩʥʦʛʦ ʠ ʣʝʩʦʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʦʧʳʪʥʦʛʦ ʜʝʣʘ ï ʦʪʤʝʯʘʣ ʅ.ʀ. ʉʫʩ  

[2, ʩ. 46]. 

ɸʥʘʣʠʟ ʧʨʦʛʨʘʤʤʥʳʭ ʚʦʧʨʦʩʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʚ çʆʙʱʝʤ ʧʨʦʝʢʪʝ ʦʧʳʪʥʳʭ ʨʘʙʦʪ ʆʩʦʙʦʡ ʵʢʩʧʝʜʠʮʠʠéè 

ʩʦʩʪʘʚʣʝʥʥʦʤ ɺ.ɺ. ɼʦʢʫʯʘʝʚʳʤ ʠ ʅ.ʄ. ʉʠʙʠʨʮʝʚʳʤ ʚ 1892 ʛʦʜʫ ʜʘʝʪ ʦʩʥʦʚʘʥʠʝ ʧʨʠʥʷʪʴ ʝʛʦ ʟʘ ʧʝʨʚʫʶ ʥʘʫʯʥʫʶ 

ʧʨʦʛʨʘʤʤʫ, ʦʧʨʝʜʝʣʷʶʱʫʶ ʧʨʝʜʤʝʪ ʠ ʤʝʪʦʜʳ ʘʛʨʦʣʝʩʦʤʝʣʠʦʨʘʮʠʠ, ʦʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʢʦʪʦʨʦʡ ʚʳʜʝʨʞʘʣʠ 

ʧʨʦʚʝʨʢʫ ʚʨʝʤʝʥʝʤ, ʧʦʜʪʚʝʨʞʜʝʥʳ ʜʦʩʪʦʚʝʨʥʳʤʠ ʬʘʢʪʘʤʠ, ʩʦʭʨʘʥʠʚ ʩʚʦʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠ ʧʨʘʢʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ 

ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ. 

ʀʟ ʪʨʝʭ ʫʯʘʩʪʢʦʚ çʆʩʦʙʦʡ ʵʢʩʧʝʜʠʮʠʠéè, ʥʘʠʙʦʣʝʝ ʥʘʩʳʱʝʥʥʳʤ ʘʛʨʦʣʝʩʦʤʝʣʠʦʨʘʪʠʚʥʳʤʠ ʦʧʳʪʘʤʠ ʦʢʘʟʘʣʩʷ 

ʍʨʝʥʦʚʩʢʦʡ ʫʯʘʩʪʦʢ, ʛʜʝ ʚ ʢʘʟʝʥʥʦʡ ʦʙʨʦʯʥʦʡ ʩʪʘʪʴʝ çʂʘʤʝʥʥʘʷ ʉʪʝʧʴè ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʙʝʟʣʝʩʥʳʤʠ ʮʝʣʠʥʥʳʤʠ ʠ 

ʟʘʣʝʞʥʳʤʠ ʤʘʩʩʠʚʘʤʠ ʩʫʭʦʡ ʢʦʚʳʣʴʥʦʡ ʩʪʝʧʠ, ʙʳʣ ʦʨʛʘʥʠʟʦʚʘʥ ʩʪʘʮʠʦʥʘʨ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠ ʦʧʳʪʥʦʡ ʧʨʦʚʝʨʢʠ 

ʩʧʦʩʦʙʦʚ ʠ ʧʨʠʝʤʦʚ ʩʪʝʧʥʦʛʦ ʣʝʩʦʨʘʟʚʝʜʝʥʠʷ. ʊʦʣʴʢʦ ʥʘ ʂʘʤʝʥʥʦʩʪʝʧʥʦʤ ʩʪʘʮʠʦʥʘʨʝ ʙʳʣʦ ʦʙʝʩʧʝʯʝʥʦ ʩʦʟʜʘʥʠʝ ʠ 

ʚʳʨʘʱʠʚʘʥʠʝ ʪʘʢʠʭ ʣʝʩʥʳʭ ʧʦʣʦʩ ʠ ʚ ʪʝʭ ʤʝʩʪʘʭ, ʢʘʢ ʵʪʦ ʙʳʣʦ ʧʨʝʜʫʩʤʦʪʨʝʥʦ çʇʣʘʥʦʤ ʣʝʩʦʢʫʣʴʪʫʨʥʳʭ ʨʘʙʦʪè, 

ʩʦʩʪʘʚʣʝʥʥʳʤ ʚ 1892 ʛʦʜʫ ʆ.ʀ. ʂʦʚʘʣʝʚʳʤ [3]. ʀʤʝʥʥʦ ʵʪʦʪ ʩʪʘʮʠʦʥʘʨ ʚʦʪ ʫʞʝ ʩʚʳʰʝ 120 ʣʝʪ ʩʣʫʞʠʪ ʥʘʫʯʥʦ-

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʙʘʟʦʡ ʜʣʷ ʩʪʘʥʦʚʣʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʘʛʨʦʣʝʩʦʤʝʣʠʦʨʘʪʠʚʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʫʩʣʦʚʠʷʭ 

ʎʝʥʪʨʘʣʴʥʦʛʦ ʏʝʨʥʦʟʝʤʴʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʡ ʨʘʙʦʪʳ ʂʘʤʝʥʥʘʷ ʉʪʝʧʴ ʰʠʨʦʢʦ ʠʟʚʝʩʪʥʘ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʠ ʟʘ ʨʫʙʝʞʦʤ, 

ʢʘʢ ʨʦʜʠʥʘ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʘʛʨʦʣʝʩʦʤʝʣʠʦʨʘʮʠʠ ʠ ʢʦʣʳʙʝʣʴ ʩʪʝʧʥʦʛʦ ʧʦʣʝʟʘʱʠʪʥʦʛʦ ʣʝʩʦʨʘʟʚʝʜʝʥʠʷ. 

ʆʩʝʥʴʶ 1893 ʛʦʜʘ ʣʝʩʦʚʦʜʘʤʠ çʆʩʦʙʦʡ ʵʢʩʧʝʜʠʮʠʠè, ʦʢʦʣʦ ʧʝʨʚʦʛʦ ʩʤʦʪʨʦʚʦʛʦ ʢʦʣʦʜʮʘ ʙʳʣʦ ʟʘʣʦʞʝʥʦ ʧʝʨʚʦʝ 

ʥʘʩʘʞʜʝʥʠʝ ʚ ʬʦʨʤʝ ʢʚʘʜʨʘʪʘ ʧʣʦʱʘʜʴʶ ʚ 1 ʛʘ. ʉ ʚʝʩʥʳ 1894 ʛʦʜʘ ʥʘʯʘʣʘʩʴ ʧʦʩʘʜʢʘ ʣʝʩʥʳʭ ʧʦʣʦʩ ʩʦʛʣʘʩʥʦ 

ʩʦʩʪʘʚʣʝʥʥʦʤʫ ʨʘʥʝʝ ʧʨʦʝʢʪʫ, ʢʦʪʦʨʳʡ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣ ʨʘʟʤʝʱʝʥʠʝ ʛʣʘʚʥʳʭ ʣʝʩʥʳʭ ʧʦʣʦʩ ʰʠʨʠʥʦʡ 40-60 ʤʝʪʨʦʚ ʧʦ 

ʚʳʩʦʢʠʤ ʤʝʩʪʘʤ ʩʪʝʧʠ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʥʘʧʨʘʚʣʝʥʠʶ ʩʫʭʦʚʝʡʥʳʭ ʚʝʪʨʦʚ ʚʦʩʪʦʯʥʦʛʦ ʠ ʶʛʦ-ʚʦʩʪʦʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʡ. 

ʇʦʜ ʧʨʷʤʳʤ ʫʛʣʦʤ ʢ ʛʣʘʚʥʳʤ ʥʘʩʘʞʜʝʥʠʷʤ ʨʘʟʤʝʱʘʣʠʩʴ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʧʦʣʦʩʳ ʰʠʨʠʥʦʡ 20-30 ʤʝʪʨʦʚ. ʉʦʟʜʘʥʥʘʷ 

ʩʠʩʪʝʤʘ ʧʦʣʝʟʘʱʠʪʥʳʭ ʠ ʩʪʦʢʦʨʝʛʫʣʠʨʫʶʱʠʭ ʣʝʩʥʳʭ ʧʦʣʦʩ ʙʳʣʘ ʘʜʘʧʪʠʨʦʚʘʥʘ ʢ ʨʝʣʴʝʬʫ ʤʝʩʪʥʦʩʪʠ ʠ ʦʢʨʫʞʘʣʘ ʧʦʣʷ 

ʧʣʦʱʘʜʴʶ ʦʪ 5 ʛʘ ʜʦ 50 ʛʘ ʣʝʩʦʥʘʩʘʞʜʝʥʠʷʤʠ ʰʠʨʠʥʦʡ ʦʪ 6 ʤ ʜʦ 200 ʤ. ʇʨʦʝʢʪ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣ ʪʘʢʞʝ ʩʦʟʜʘʥʠʝ 

ʦʚʨʘʞʥʦ-ʙʘʣʦʯʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʚʦʢʨʫʛ ʧʨʫʜʦʚ ʠ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ. 

ɻʣʘʚʥʦʡ ʧʦʨʦʜʦʡ ʧʦʯʪʠ ʚʦ ʚʩʝʭ ʣʝʩʥʳʭ ʧʦʣʦʩʘʭ ʷʚʣʷʣʩʷ ʜʫʙ ʯʝʨʝʰʯʘʪʳʡ, ʚʚʦʜʠʤʳʡ ʚ ʨʘʟʣʠʯʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ, ʩ 

ʨʘʟʥʳʤʠ ʩʦʧʫʪʩʪʚʫʶʱʠʤʠ ʠ ʢʫʩʪʘʨʥʠʢʦʚʳʤʠ ʧʦʨʦʜʘʤʠ ʧʦ ʩʘʤʳʤ ʨʘʟʣʠʯʥʳʤ ʩʭʝʤʘʤ ʩʤʝʰʝʥʠʷ (ʙʦʣʝʝ 80 

ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʩʭʝʤ) [4]. ɺʩʝ ʥʘʩʘʞʜʝʥʠʷ ʩʦʟʜʘʚʘʣʠʩʴ ʩ ʢʫʩʪʘʨʥʠʢʦʚʳʤʠ ʦʧʫʰʢʘʤʠ ʜʣʷ ʠʟʦʣʷʮʠʠ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨ ʦʪ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʩʪʝʧʥʳʭ ʬʘʢʪʦʨʦʚ. ɺ ʨʘʙʦʪʘʭ ʧʦ ʩʦʟʜʘʥʠʶ ʟʘʱʠʪʥʳʭ ʣʝʩʥʳʭ ʧʦʣʦʩ ʧʨʠʥʠʤʘʣʠ ʫʯʘʩʪʠʝ ʂ.ʕ. 

ʉʦʙʝʥʝʚʩʢʠʡ (1893-1898 ʛʛ.), ɻ.ʌ. ʄʦʨʦʟʦʚ (1899-1901 ʛʛ.), ʅ.ɸ. ʄʠʭʘʡʣʦʚ (1902-1908 ʛʛ.). ɿʘ ʵʪʦ ʚʨʝʤʷ ʚ ʂʘʤʝʥʥʦʡ 

ʉʪʝʧʠ ʧʦʩʘʞʝʥʦ 91 ʣʝʩʦʥʘʩʘʞʜʝʥʠʝ ʥʘ ʣʝʩʦʢʫʣʴʪʫʨʥʦʡ ʧʣʦʱʘʜʠ 150 ʛʘ ʚ ʚʠʜʝ ʧʦʣʝʟʘʱʠʪʥʳʭ ʣʝʩʥʳʭ ʧʦʣʦʩ, 

ʥʘʩʘʞʜʝʥʠʡ ʧʦ ʩʢʣʦʥʘʤ ʙʘʣʦʢ ʠ ʦʚʨʘʛʦʚ, ʧʨʠʧʨʫʜʦʚʳʭ ʧʦʩʘʜʦʢ [4,3 ʩ. 11]. 

ɸʛʨʦʪʝʭʥʠʢʘ ʩʦʟʜʘʥʠʷ ʣʝʩʦʥʘʩʘʞʜʝʥʠʡ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʦʙʱʝʤʫ ʫʨʦʚʥʶ ʨʘʟʚʠʪʠʷ ʣʝʩʦʢʫʣʴʪʫʨʥʦʛʦ ʜʝʣʘ ʪʦʛʦ 

ʚʨʝʤʝʥʠ: ʚʩʧʘʰʢʘ ʥʘ ʛʣʫʙʠʥʫ 16 ʩʤ, ʙʦʨʦʥʦʚʘʥʠʝ 8 ʩʣʝʜʦʚ, ʦʩʝʥʥʷʷ ʚʩʧʘʰʢʘ ʥʘ ʛʣʫʙʠʥʫ 20 ʩʤ, ʚʝʩʝʥʥʷʷ ʧʦʩʘʜʢʘ ʚ 

ʨʷʜʫ ʯʝʨʝʟ 0,7 ʤ, ʤʝʞʜʫ ʨʷʜʘʤʠ 1,4 ʤ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʛʫʩʪʦʪʝ ʦʢʦʣʦ 11,0 ʪʳʩ. ʩʝʷʥʮʝʚ ʥʘ 1 ʛʘ. ʇʦʩʘʜʦʯʥʳʡ 

ʤʘʪʝʨʠʘʣ ʚ ʚʦʟʨʘʩʪʝ 1-2 ʛʦʜʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʠʟ ʩʚʦʠʭ ʧʠʪʦʤʥʠʢʦʚ, ʣʠʰʴ ʜʫʙ ʚʚʦʜʠʣʩʷ 3-ʣʝʪʥʠʤʠ ʩʝʷʥʮʘʤʠ ʩ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʠʢʠʨʦʚʘʥʥʦʡ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʦʡ. ʇʝʨʚʳʝ ʦʩʚʝʪʣʝʥʠʷ ʛʣʘʚʥʳʭ ʧʦʨʦʜ ʧʨʦʚʦʜʠʣʠ ʥʘ ʯʝʪʚʝʨʪʦʤ-

ʰʝʩʪʦʤ ʛʦʜʫ ʞʠʟʥʠ ʢʫʣʴʪʫʨ ʧʫʪʝʤ ʦʙʨʝʟʢʠ ʚʝʪʦʢ ʩʠʣʴʥʦ ʨʘʟʨʘʩʪʘʚʰʠʭʩʷ ʠʣʴʤʦʚʳʭ, ʢʣʝʥʘ ʷʩʝʥʝʣʠʩʪʥʦʛʦ ʠ ʜʨʫʛʠʭ 

ʧʦʨʦʜ. ʇʨʠ ʩʣʝʜʫʶʱʠʭ ʦʩʚʝʪʣʝʥʠʷʭ ʪʘʢʠʝ ʜʝʨʝʚʮʘ çʩʘʞʘʣʠʩʴ ʥʘ ʧʝʥʴè. 

ʆʙʩʣʝʜʦʚʘʥʠʝ ʢʫʣʴʪʫʨ ʚ 1910 ʛʦʜʫ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʚ ʥʘʩʘʞʜʝʥʠʷʭ (ʚʦʟʨʘʩʪ ʦʪ 3 ʜʦ 16 ʣʝʪ) ʜʫʙ ʝʱʝ ʥʝ ʷʚʣʷʣʩʷ 

ʛʦʩʧʦʜʩʪʚʫʶʱʝʡ ʧʦʨʦʜʦʡ ʠ ʚʦ ʤʥʦʛʠʭ ʤʝʩʪʘʭ ʟʘʛʣʫʰʘʣʩʷ ʙʦʣʝʝ ʙʳʩʪʨʦʨʘʩʪʫʱʠʤʠ ʧʦʨʦʜʘʤʠ: ʠʣʴʤʦʚʳʤʠ ʠ ʢʣʝʥʦʤ 

ʷʩʝʥʝʣʠʩʪʥʳʤ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʥʘʯʠʥʘʝʪ ʧʦʷʚʣʷʪʴʩʷ ʩʫʭʦʩʪʦʡ. ɺʦʟʥʠʢʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʭʦʜʘʭ. ɺ 

1909-1910 ʛʦʜʘʭ ʚ ʣʝʩʦʥʘʩʘʞʜʝʥʠʷʭ ʧʝʨʚʳʭ ʣʝʪ ʧʦʩʘʜʢʠ ʥʘʯʘʣʠ ʧʨʦʚʦʜʠʪʴ ʧʨʦʯʠʩʪʢʠ ʠ ʧʨʦʨʝʞʠʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʚ 1911 

ʛʦʜʫ ʧʨʘʢʪʠʯʝʩʢʠ ʧʨʝʢʨʘʱʘʶʪʩʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʚ ʣʝʩʥʳʭ ʧʦʣʦʩʘʭ ʩʦʟʜʘʝʪʩʷ ʧʝʨʝʛʫʱʝʥʥʦʩʪʴ ʜʨʝʚʦʩʪʦʝʚ, ʚ 

ʚʝʨʭʥʠʡ ʧʦʣʦʛ ʚʳʭʦʜʷʪ ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʠ ʚʨʝʤʝʥʥʳʝ ʧʦʨʦʜʳ. ɺ 30-ʝ ʛʦʜʳ ʥʘʯʠʥʘʶʪ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ ʧʨʦʚʦʜʠʪʴ 

ʣʝʩʦʚʦʜʩʪʚʝʥʥʳʝ ʫʭʦʜʳ. ʀʩʧʦʣʴʟʦʚʘʣʩʷ ʚ ʦʩʥʦʚʥʦʤ ʥʠʟʦʚʦʡ ʤʝʪʦʜ ʨʫʙʦʢ ʫʭʦʜʘ, ʭʦʪʷ ʚ ʥʝʢʦʪʦʨʳʭ ʣʝʩʥʳʭ ʧʦʣʦʩʘʭ 

ʧʨʠʤʝʥʷʣʩʷ ʩʧʦʩʦʙ  ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʨʫʙʦʢ ʫʭʦʜʘ. 

ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʜʨʝʚʦʩʪʦʡ ʩʪʘʨʦʚʦʟʨʘʩʪʥʳʭ ʣʝʩʥʳʭ ʧʦʣʦʩ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 108 ʜʦ 123 ʣʝʪ ʧʨʦʠʟʨʘʩʪʘʝʪ ʥʘ 

ʧʣʦʱʘʜʠ 202 ʛʘ. ʕʪʦ ʤʥʦʛʦʷʨʫʩʥʳʝ ʠ ʩʤʝʰʘʥʥʳʝ ʧʦ ʩʦʩʪʘʚʫ ʥʘʩʘʞʜʝʥʠʷ. ɼʝʨʝʚʴʷ ʧʝʨʚʳʭ ʜʚʫʭ ʷʨʫʩʦʚ ʦʜʥʦʚʦʟʨʘʩʪʥʳʝ 

ʠ ʦʪʣʠʯʘʶʪʩʷ ʪʝʤ, ʯʪʦ ʚʦ ʚʪʦʨʦʤ ʷʨʫʩʝ ʧʨʦʠʟʨʘʩʪʘʶʪ ʦʧʫʰʝʯʥʳʝ ʠ ʦʪʩʪʘʚʰʠʝ ʚ ʨʦʩʪʝ ʜʝʨʝʚʴʷ. ʊʨʝʪʠʡ ʷʨʫʩ 

ʧʨʝʜʩʪʘʚʣʝʥ ʢʨʫʧʥʳʤ ʩʝʤʝʥʥʳʤ ʧʦʜʨʦʩʪʦʤ ʚʳʩʦʪʦʡ ʦʪ 3,5 ʜʦ 10,0 ʤ ʠʟ ʷʩʝʥʷ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʠ ʢʣʝʥʘ ʦʩʪʨʦʣʠʩʪʥʦʛʦ, 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 11 (53) ǐ ʏʘʩʪʴ 5 ǐ ʅʦʷʙʨʴ 
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ʨʝʞʝ ʚʷʟʘ ʠ ʷʩʝʥʷ ʧʝʥʩʠʣʴʚʘʥʩʢʦʛʦ. ɼʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʣʝʩʥʳʭ ʧʦʣʦʩ ʭʘʨʘʢʪʝʨʥʦ ʥʘʣʠʯʠʝ ʧʦʜʣʝʩʢʘ ʚʳʩʦʪʦʡ ʜʦ 3,0 ʤ 

ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʛʫʩʪʦʪʳ ʠʟ ʯʝʨʝʤʫʭʠ, ʠʨʛʠ, ʙʦʷʨʳʰʥʠʢʘ, ʢʣʝʥʘ ʪʘʪʘʨʩʢʦʛʦ ʠ ʢʣʝʥʘ ʧʦʣʝʚʦʛʦ. ɺ ʥʝʢʦʪʦʨʳʭ ʥʘʩʘʞʜʝʥʠʷ 

ʚʩʪʨʝʯʘʶʪʩʷ ʢʫʨʪʠʥʳ ʠʟ ʣʝʩʥʳʭ ʚʠʜʦʚ ʪʨʘʚ: ʣʘʥʜʳʰʘ ʤʘʡʩʢʦʛʦ, ʢʫʧʝʥʳ ʤʥʦʛʦʮʚʝʪʢʦʚʦʡ, ʯʠʩʪʦʪʝʣʘ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʠ 

ʜʨ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʚ ʠʩʢʫʩʩʪʚʝʥʥʦ ʩʦʟʜʘʥʥʳʭ ʥʘʩʘʞʜʝʥʠʷʭ ʦʙʨʘʟʦʚʘʣʘʩʴ ʣʝʩʥʘʷ ʦʙʩʪʘʥʦʚʢʘ. 

ʉʝʤʝʥʥʳʝ ʜʨʝʚʦʩʪʦʠ ʰʠʨʠʥʦʡ ʦʪ 20-50 ʤ ʩʬʦʨʤʠʨʦʚʘʣʠ ʜʫʙʦʚʦ-ʷʩʝʥʝʚʳʝ ʥʘʩʘʞʜʝʥʠʷ ʩ ʩʦʩʪʘʚʦʤ 

5ɼ2ʗʦ1ʗʧ1ʂʦ1ɺ. ʉʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʜʝʨʝʚʴʝʚ ʚ ʧʝʨʚʳʭ ʜʚʫʭ ʷʨʫʩʘʭ ʩʦʩʪʘʚʣʷʝʪ 257 ʰʪ./ʛʘ ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ 

ʧʦʣʥʦʪʝ 0,8 ʠ ʟʘʧʘʩʝ ʩʪʚʦʣʦʚʦʡ ʜʨʝʚʝʩʠʥʳ 312 ʤ
3
/ʛʘ, ʧʨʠ ʚʘʨʴʠʨʦʚʘʥʠʠ ʧʦʢʘʟʘʪʝʣʷ ʦʪ 200 ʜʦ 659 ʤ

3
/ʛʘ. ʉʨʝʜʥʷʷ ʚʳʩʦʪʘ 

ʜʝʨʝʚʴʝʚ 24,0 ʤ, ʤʘʢʩʠʤʘʣʴʥʘʷ ï 35,5 ʤ, ʩʨʝʜʥʠʡ ʜʠʘʤʝʪʨ ï 37,5 ʩʤ, ʤʘʢʩʠʤʘʣʴʥʳʡ ï 90,2 ʩʤ. ʇʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ 

ʧʦʩʣʝʜʥʠʭ ʧʷʪʠ ʣʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʣʠ ʝʞʝʛʦʜʥʳʡ ʩʨʝʜʥʠʡ ʧʨʠʨʦʩʪ ʧʦ ʟʘʧʘʩʫ, ʢʦʪʦʨʳʡ ʨʘʥʝʝ ʩʦʩʪʘʚʣʷʣ 2,9 ʤ
3
/ʛʘ, ʘ 

ʟʘ ʵʪʦ ʚʨʝʤʷ ʫʤʝʥʴʰʠʣʩʷ ʜʦ 1,7 ʤ
3
/ʛʘ. ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʘʥʦʤʘʣʠʠ ʦʢʘʟʘʣʠ ʚʣʠʷʥʠʝ ʥʘ ʩʦʭʨʘʥʥʦʩʪʴ ʜʨʝʚʦʩʪʦʷ, ʛʫʩʪʦʪʘ 

ʢʦʪʦʨʦʛʦ ʝʞʝʛʦʜʥʦ ʩʥʠʞʘʝʪʩʷ ʥʘ 1,2-2,0 % ʚ ʦʩʥʦʚʥʦʤ ʟʘ ʩʯʝʪ ʫʩʳʭʘʥʠʷ ʜʝʨʝʚʴʝʚ ʚʪʦʨʦʛʦ ʷʨʫʩʘ.  

ʆʙʠʣʠʝ ʦʛʨʘʥʠʯʝʥʥʦ ʞʠʟʥʝʩʧʦʩʦʙʥʳʭ ʠ ʥʝʞʠʟʥʝʩʧʦʩʦʙʥʳʭ ʜʝʨʝʚʴʝʚ, ʧʦʨʘʞʝʥʥʳʭ ʛʨʠʙʘʤʠ ʠ ʙʦʣʝʟʥʷʤʠ, ʥʠʟʢʠʡ 

ʧʨʦʮʝʥʪ ʟʜʦʨʦʚʳʭ ʜʝʨʝʚʴʝʚ ʷʚʣʷʝʪʩʷ ʚʝʩʦʤʳʤ ʘʨʛʫʤʝʥʪʦʤ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʝʨʝʩʤʦʪʨʘ ʧʦʜʭʦʜʘ ʢ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʳʤ 

ʤʝʨʦʧʨʠʷʪʠʷʤ, ʧʨʠʤʝʥʷʝʤʳʤ ʨʘʥʝʝ. ʀʟʣʠʰʥʷʷ ʦʩʪʦʨʦʞʥʦʩʪʴ ʧʨʠ ʨʫʙʢʘʭ ʫʭʦʜʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ ʦʙʲʝʤʘ 

ʩʘʥʠʪʘʨʥʳʭ ʨʫʙʦʢ. ʆʧʳʪ ʂʘʤʝʥʥʦʡ ʉʪʝʧʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʩʘʥʠʪʘʨʥʳʤʠ ʨʫʙʢʘʤʠ  ʥʝʚʦʟʤʦʞʥʦ ʨʝʘʥʠʤʠʨʦʚʘʪʴ 

ʟʘʧʫʱʝʥʥʳʝ, ʚ ʧʣʘʥʝ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʭʦʜʦʚ, ʥʘʩʘʞʜʝʥʠʷ, ʜʘʞʝ ʧʨʠ ʧʦʚʪʦʨʝʥʠʠ ʠʭ ʯʝʨʝʟ 3 ʛʦʜʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʩʫʭʠʭ ʜʝʨʝʚʴʝʚ ʚ ʜʨʝʚʦʩʪʦʷʭ, ʟʘʭʣʘʤʣʷʝʪ ʣʝʩʦʥʘʩʘʞʜʝʥʠʷ ʠ ʚʦʟʥʠʢʘʶʪ ʣʝʩʥʳʝ ʧʦʞʘʨʳ ʩ 

ʪʷʞʝʣʳʤʠ ʧʦʩʣʝʜʩʪʚʠʷ ʜʣʷ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʚʳʰʝʩʢʘʟʘʥʥʦʝ ʂʘʤʝʥʥʘʷ ʉʪʝʧʴ ʦʩʪʘʝʪʩʷ ʤʦʜʝʣʴʶ ʧʦʯʚʦʟʘʱʠʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʛʜʝ ʪʝʭʥʦʣʦʛʠʷ 

ʦʙʚʦʜʥʝʥʠʷ ʠ ʦʙʣʝʩʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʫʛʦʜʠʡ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʢʣʘʩʩʠʢʘʤʠ ʥʘʫʢʠ ʬʘʢʪʠʯʝʩʢʠ ʥʝ ʤʝʥʷʝʪʩʷ ʠ ʫʩʧʝʰʥʦ 

ʨʘʙʦʪʘʝʪ ʤʥʦʛʠʝ ʜʝʩʷʪʠʣʝʪʠʷ. ʇʨʦʙʣʝʤʘ ʚʦʟʥʠʢʘʝʪ ʚ ʩʦʜʝʨʞʘʥʠʠ ʣʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ. ʉʫʱʝʩʪʚʝʥʥʦʡ ʥʝʜʦʨʘʙʦʪʢʦʡ 

ʧʣʘʥʠʨʫʶʱʠʭ ʩʪʨʫʢʪʫʨ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʣʝʩʥʳʝ ʧʦʣʦʩʳ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʝʡʯʘʩ ʢʘʢ ʩʪʘʙʠʣʴʥʳʡ 

ʢʦʤʧʦʥʝʥʪ ʘʛʨʘʨʥʦʛʦ ʣʘʥʜʰʘʬʪʘ ʙʝʟ ʫʯʝʪʘ ʜʠʥʘʤʠʢʠ ʠʭ ʨʘʟʚʠʪʠʷ. ʆʧʳʪ ʂʘʤʝʥʥʦʡ ʉʪʝʧʠ, ɺʝʣʠʢʦʘʥʘʜʦʣʴʷ ʠ ʜʨʫʛʠʭ 

ʫʯʘʩʪʢʦʚ çʆʩʦʙʦʡ ʵʢʩʧʝʜʠʮʠʠéè ɺ.ɺ. ɼʦʢʫʯʘʝʚʘ ʧʦʢʘʟʘʣ, ʯʪʦ ʨʘʟʚʠʪʠʝ ʥʘʩʘʞʜʝʥʠʡ ʧʨʦʛʨʝʩʩʠʨʫʝʪ ʜʦ ʦʧʨʝʜʝʣʝʥʥʦʛʦ 

ʚʨʝʤʝʥʠ, ʧʦʩʣʝ ʯʝʛʦ ʥʘʩʪʫʧʘʝʪ ʨʝʛʨʝʩʩʠʷ, ʢʦʪʦʨʘʷ ʚʳʨʘʞʘʝʪʩʷ ʚ ʠʟʤʝʥʝʥʠʠ ʠʭ ʧʘʨʘʤʝʪʨʦʚ: ʵʪʦ ʩʥʠʞʝʥʠʝ ʨʘʙʦʯʝʡ 

ʚʳʩʦʪʳ ʣʝʩʥʳʭ ʧʦʣʦʩ, ʫʚʝʣʠʯʝʥʠʝ ʠʭ ʰʠʨʠʥʳ (ʦʩʦʙʝʥʥʦ ʚ ʥʘʩʘʞʜʝʥʠʷʭ ʩ ʥʝʫʜʘʯʥʳʤʠ ʩʭʝʤʘʤʠ ʩʤʝʰʝʥʠʷ) ʠ 

ʠʟʤʝʥʝʥʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʣʝʩʥʳʭ ʧʦʣʦʩ. 

ʊʘʢ, ʚ ʎʝʥʪʨʘʣʴʥʦʤ ʏʝʨʥʦʟʝʤʴʝ ʧʦʣʝʟʘʱʠʪʥʳʝ ʣʝʩʥʳʝ ʧʦʣʦʩʳ ʩ ʢʣʝʥʦʤ ʷʩʝʥʝʣʠʩʪʥʳʤ ʢ ʧʷʪʠʜʝʩʷʪʠ ʛʦʜʘʤ 

ʨʘʩʰʠʨʷʶʪʩʷ ʟʘ ʩʯʝʪ ʦʧʫʰʝʢ ʥʘ 8-12 ʤ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʥʘʩʘʞʜʝʥʠʡ. 

ʇʨʦʙʣʝʤʘ ʫʩʫʛʫʙʣʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʚ ʈʦʩʩʠʠ ʙʦʣʝʝ ʯʝʪʚʝʨʪʠ ʚʝʢʘ ʣʝʩʥʳʝ ʧʦʣʦʩʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʧʘʰʥʝ, ʥʝ ʠʤʝʶʪ 

ʭʦʟʷʠʥʘ. ʇʦ ʜʘʥʥʳʤ ɺʅʀɸʃʄʀ ʥʘ 2010 ʛʦʜ ʩʦʭʨʘʥʠʣʦʩʴ 1147000 ʛʘ ʧʦʣʝʟʘʱʠʪʥʳʭ ʣʝʩʥʳʭ ʧʦʣʦʩ [5]. ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ 

ʧʨʠ ʨʘʩʧʘʜʝ ʵʪʠʭ ʥʘʩʘʞʜʝʥʠʡ ʙʦʣʝʝ ʤʠʣʣʠʦʥʘ ʛʝʢʪʘʨ ʧʘʰʥʠ ʦʢʘʞʝʪʩʷ ʧʦʜ ʤʘʣʦʮʝʥʥʳʤʠ ʟʘʨʦʩʣʷʤʠ ʠʣʠ ʧʨʝʚʨʘʪʷʪʩʷ ʚ 

ʛʦʨʝʣʴʥʠʢʠ. ʏʪʦʙʳ ʵʪʦʛʦ ʠʟʙʝʞʘʪʴ, ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʦʭʦʜʥʳʝ ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʨʫʙʢʠ. ʀʟʫʯʝʥʠʝ 

ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʭʦʜʦʚ ʥʘ ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʷʭ ʩ 1932 ʧʦ 1946 ʛ. ʧʦʢʘʟʘʣʦ, ʯʪʦ ʧʦʩʣʝ ʧʨʦʭʦʜʥʳʭ ʨʫʙʦʢ 

ʥʘʩʘʞʜʝʥʠʷ ʣʫʯʰʝ ʨʘʟʚʠʚʘʶʪʩʷ ʧʨʠ ʨʘʟʨʝʞʝʥʥʦʩʪʠ ʧʦʣʦʛʘ ʦʢʦʣʦ 0,7, ʧʨʠʯʝʤ ʧʦʚʪʦʨʷʝʤʦʩʪʴ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʥʷʪʘ 

ʧʨʠʤʝʨʥʦ 8-10 ʣʝʪ ʩ ʚʳʙʦʨʢʦʡ ʦʢʦʣʦ 20% ʟʘʧʘʩʘ ʩʪʚʦʣʦʚʦʡ ʜʨʝʚʝʩʠʥʳ. 

ʉʝʡʯʘʩ ʚ ʥʝʢʦʪʦʨʳʭ ʨʝʛʠʦʥʘʭ ʧʣʘʥʠʨʫʝʪʩʷ ʧʝʨʝʜʘʯʘ ʧʦʣʝʟʘʱʠʪʥʳʭ ʣʝʩʥʳʭ ʧʦʣʦʩ ʬʝʨʤʝʨʘʤ, ʧʨʦʪʠʚ ʯʝʛʦ ʤʥʦʛʠʝ 

ʠʟ ʥʠʭ ʧʨʦʪʝʩʪʫʶʪ ʠ ʩ ʥʠʤʠ ʤʦʞʥʦ ʩʦʛʣʘʩʠʪʴʩʷ. ɼʣʷ ʫʭʦʜʘ ʟʘ ʣʝʩʥʳʤʠ ʥʘʩʘʞʜʝʥʠʷʤʠ, ʦʩʦʙʝʥʥʦ, ʛʜʝ ʥʝ ʙʳʣʦ ʨʫʙʦʢ 

ʫʭʦʜʘ, ʥʫʞʥʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʘʷ ʪʝʭʥʠʢʘ ʠ ʦʧʳʪʥʳʝ ʩʧʝʮʠʘʣʠʩʪʳ. ʈʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʪʝʭʥʠʢʠ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚʦʟʤʦʞʥʦ ʣʠʰʴ ʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ, ʥʘʧʨʠʤʝʨ ʚ ʣʝʩʦʤʝʣʠʦʨʘʪʠʚʥʳʭ 

ʩʪʘʥʮʠʷʭ. 

ʉʦʟʜʘʥʠʝ ʪʘʢʠʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʧʦʤʦʞʝʪ ʨʝʰʘʪʴ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʧʨʦʙʣʝʤʫ ʚ ʘʛʨʦʣʘʥʜʰʘʬʪʘʭ, 

ʩʦʮʠʘʣʴʥʫʶ (ʨʘʙʦʯʠʝ ʤʝʩʪʘ) ʠ ʵʢʦʥʦʤʠʯʝʩʢʫʶ, ʪ. ʢ. ʧʨʘʚʠʣʴʥʦ ʩʬʦʨʤʠʨʦʚʘʥʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʣʝʩʥʦʡ ʧʦʣʦʩʳ ʙʫʜʝʪ 

ʨʘʙʦʪʘʪʴ ʥʘ ʧʦʚʳʰʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʩʦʭʨʘʥʝʥʠʝ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ. 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʟʜʘʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʜʣʷ ʫʭʦʜʘ ʟʘ ʣʝʩʥʳʤʠ ʧʦʣʦʩʘʤʠ ʦʙʦʩʥʦʚʳʚʘʝʪʩʷ ʪʝʤ, ʯʪʦ 

ʟʘʪʨʘʪʳ ʥʘ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʫʭʦʜʳ ʟʥʘʯʠʪʝʣʴʥʳʝ, ʘ ʧʦʣʫʯʝʥʥʘʷ ʧʨʠ ʵʪʦʤ ʧʨʦʜʫʢʮʠʷ ʥʝ ʠʤʝʝʪ ʩʧʨʦʩʘ.  ʉʝʣʘ, ʚ 

ʦʩʥʦʚʥʦʤ, ʛʘʟʠʬʠʮʠʨʦʚʘʥʳ, ʜʨʦʚʘ ʥʝ ʥʫʞʥʳ, ʘ ʜʝʣʦʚʦʡ ʜʨʝʚʝʩʠʥʳ ʦʪ ʨʫʙʦʢ ʫʭʦʜʘ ʥʝ ʧʦʣʫʯʘʝʪʩʷ, ʦʩʦʙʝʥʥʦ ʚ 

ʥʘʩʘʞʜʝʥʠʷʭ, ʚʳʨʦʩʰʠʭ ʙʝʟ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʭʦʜʦʚ. 

ʇʨʘʚʦʤʦʯʝʥ ʚʦʧʨʦʩ ï ʯʪʦ ʜʝʣʘʪʴ ʩ ʩʦʪʥʷʤʠ ʤʠʣʣʠʦʥʦʚ ʢʫʙʦʤʝʪʨʦʚ ʜʨʝʚʝʩʥʦʡ ʙʠʦʤʘʩʩʳ, ʚʳʨʦʩʰʝʡ ʥʘ ʧʘʰʥʝ? ʅʘ 

ʥʘʰ ʚʟʛʣʷʜ ʥʝʦʙʭʦʜʠʤʘ ʮʝʣʝʚʘʷ ʧʨʦʛʨʘʤʤʘ ʧʦ ʠʟʫʯʝʥʠʶ ʧʝʨʝʨʘʙʦʪʢʠ ʤʝʣʢʦʪʦʚʘʨʥʦʡ ʠ ʧʦʪʝʨʷʚʰʝʡ ʢʘʯʝʩʪʚʦ 

ʜʨʝʚʝʩʠʥʳ. ʕʪʦ ʜʦʣʞʥʳ ʙʳʪʴ ʢʦʤʧʣʝʢʩʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʣʝʩʦʚʦʜʦʚ, ʢʦʥʩʪʨʫʢʪʦʨʦʚ ʤʘʰʠʥ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʭʠʤʠʢʦʚ 

ʠ ʙʠʦʣʦʛʦʚ. 

ʅʝ ʤʝʥʝʝ ʚʘʞʥʦ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ ʨʝʰʠʪʴ ʚʦʧʨʦʩ ʩ ʨʝʩʪʘʚʨʘʮʠʝʡ ʟʘʱʠʪʥʳʭ ʬʫʥʢʮʠʡ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʣʝʩʥʳʭ ʧʦʣʦʩ. 
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TECHNICAL AND ECONOMIC EFFICIENCY OF FUNCTIONING OF DRAINAGE -WASHING MACHINE  

IN THE CONDITIO NS OF LAND RECLAMATION  

Abstract 

The article presents the calculation of technical and economic parameters of working body of odrainage-washing 

machine. The essence of these calculations is to justify the basic geometric parameters of parts of drainage-washing machine: 

the diameter of the cylindrical part of the body, the angle of inclination of jet forming nozzle and the amount of the angle of 

expansion diffuser, construction of a front part of a frame. When calculating the working body characteristics were taken into 

account the conditions of full and partial flooding of the drainage pipe. Also in the article we describe the cases of jet 

interaction with particles of colmatage. 

Keywords: working chamber, technical and economic parameters, slope angles, drainage-washing machine, consumption. 

 

ʦʩʪʠʞʝʥʠʷ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʷʪ ʦʪ ʩʦʩʪʦʷʥʠʷ ʧʦʯʚ ʟʝʤʝʣʴʥʳʭ ʫʛʦʜʠʡ. ɺ 

ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʦʩʪʦʷʥʠʝ ʤʝʣʠʦʨʠʨʫʝʤʳʭ ʟʝʤʝʣʴ ʟʘʚʠʩʠʪ ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʠ ʩʦʩʪʦʷʥʠʷ ʢʦʣʣʝʢʪʦʨʥʦ-ʜʨʝʥʘʞʥʦʡ 

ʩʝʪʠ. ʆʩʥʦʚʥʳʤ ʩʨʝʜʩʪʚʦʤ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʠ ʣʠʢʚʠʜʘʮʠʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʦʨʦʰʝʥʠʷ, ʘ ʪʘʢʞʝ ʦʩʚʦʝʥʠʷ 

ʟʘʩʦʣʝʥʥʳʭ ʠ ʩʢʣʦʥʥʳʭ ʢ ʟʘʩʦʣʝʥʠʶ ʟʝʤʝʣʴ ʷʚʣʷʝʪʩʷ ʠʩʢʫʩʩʪʚʝʥʥʳʡ (ʠʥʞʝʥʝʨʥʳʡ) ʜʨʝʥʘʞ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ 

ʩʠʩʪʝʤʫ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʧʨʦʤʳʚʢʫ ʟʝʤʝʣʴ ʠ ʧʨʦʤʳʚʥʦʡ ʨʝʞʠʤ ʦʨʦʰʝʥʠʷ ʥʘ ʬʦʥʝ ʜʨʝʥʘʞʘ. 

ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʜʨʝʥʘʞʘ ʯʝʨʝʟ ʧʝʨʬʦʨʘʮʠʶ ʚ ʧʦʣʦʩʪʴ ʜʨʝʥʘʞʥʦʡ ʪʨʫʙʳ ʧʦʧʘʜʘʶʪ ʨʘʟʣʠʯʥʳʝ ʤʠʥʝʨʘʣʴʥʳʝ 

ʯʘʩʪʠʮʳ. ʉʦ ʚʨʝʤʝʥʝʤ ʦʙʲʝʤ ʵʪʠʭ ʯʘʩʪʠʮ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʪʝʤ ʩʘʤʳʤ ʫʭʫʜʰʘʷ ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʪʨʫʙʳ. 

ʆʩʦʙʝʥʥʦ ʠʥʪʝʥʩʠʚʥʦʝ ʟʘʠʣʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʚ ʧʝʨʚʳʝ ʪʨʠ ʛʦʜʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʜʨʝʥʘʞʘ. ɼʣʷ ʫʜʘʣʝʥʠʷ ʯʘʩʪʠʮ 

ʦʙʨʘʟʦʚʘʚʰʝʛʦʩʷ ʥʘʠʣʢʘ ʚ ʧʦʣʦʩʪʠ ʪʨʫʙʳ ʨʘʟʨʘʙʦʪʘʥʳ ʥʝʩʢʦʣʴʢʦ ʚʠʜʦʚ ʜʨʝʥʦʧʨʦʤʳʚʦʯʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʢʦʪʦʨʳʝ 

ʷʚʣʷʶʪʩʷ ʨʘʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ ʜʨʝʥʦʧʨʦʤʳʚʦʯʥʳʭ ʤʘʰʠʥ. 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʠʤʝʶʱʠʭʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʧʦʩʦʙʦʚ ʦʯʠʩʪʢʠ ʜʨʝʥʘʞʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʠ ʢʦʥʩʪʨʫʢʮʠʡ 

ʜʨʝʥʦʧʨʦʤʳʚʦʯʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʘ ʪʘʢ ʞʝ ʧʨʦʚʝʜʝʥʥʳʝ ʣʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ [1]  ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚ ʙʦʣʴʰʝʡ 

ʩʪʝʧʝʥʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʯʠʩʪʢʠ ʜʨʝʥ ʜʨʝʥʦʧʨʦʤʳʚʦʯʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ (ɼʇʋ) ʟʘʚʠʩʠʪ ʦʪ ʦʧʪʠʤʘʣʴʥʳʭ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ ʫʩʪʨʦʡʩʪʚʘ  - ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ ʢʘʤʝʨʳ (ʈʂ).  
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 ɺ ʢʘʯʝʩʪʚʝ ʨʘʩʯʝʪʥʦʡ ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʙʦʯʘʷ ʩʭʝʤʘ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ ʢʘʤʝʨʳ ʈʂ ʜʨʝʥʦʧʨʦʤʳʚʦʯʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ 

ɼʇʋ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʥʘ ʨʠʩ. 1. 

 
ʈʠʩ. 1- ʆʩʥʦʚʥʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ ʈʂ  ɼʇʋ: 

1 ï ʜʠʬʬʫʟʦʨ ʨʘʙʦʯʝʡ ʢʘʤʝʨʳ; 2 ï ʮʠʣʠʥʜʨʠʯʝʩʢʘʷ ʯʘʩʪʴ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ ʢʘʤʝʨʳ; 

3 ï ʣʦʙʦʚʘʷ ʯʘʩʪʴ ʨʘʙʦʯʝʡ ʢʘʤʝʨʳ; 4 ï ʩʪʨʫʝʬʦʨʤʠʨʫʶʱʠʝ ʥʘʩʘʜʢʠ 

 

ʆʩʥʦʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʢʦʨʧʫʩʘ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ ʢʘʤʝʨʳ ɼʇʋ ʷʚʣʷʶʪʩʷ: 

- ʜʠʬʬʫʟʦʨ; 

- ʮʠʣʠʥʜʨʠʯʝʩʢʘʷ ʯʘʩʪʴ ʢʦʨʧʫʩʘ; 

- ʩʪʨʫʝʬʦʨʤʠʨʫʶʱʠʝ ʥʘʩʘʜʢʠ; 

- ʣʦʙʦʚʘʷ (ʢʦʥʫʩʥʘʷ) ʯʘʩʪʴ ʢʦʨʧʫʩʘ. 

ɼʣʷ ʨʘʩʯʝʪʘ ʧʨʠʥʠʤʘʝʪʩʷ ʦʜʥʦʨʷʜʥʘʷ, ʢʦʣʴʮʝʚʘʷ ʩʭʝʤʘ ʨʘʟʤʝʱʝʥʠʷ ʩʪʨʫʝʬʦʨʤʠʨʫʶʱʠʭ ʥʘʩʘʜʢʦʚ  (ʉʌʅ) ʥʘ 

ʢʦʨʧʫʩʝ ʈʂ ɼʇʋ. 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ɼʇʋ ʩʚʷʟʘʥʦ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʦʙʦʩʥʦʚʘʥʠʷ ʩʣʝʜʫʶʱʠʭ ʧʘʨʘʤʝʪʨʦʚ: 

- ʜʠʘʤʝʪʨʘ ʦʪʚʝʨʩʪʠʷ ʩʪʨʫʝʬʦʨʤʠʨʫʶʱʝʛʦ ʥʘʩʘʜʢʘ (dʦ); 

- ʢʦʣʠʯʝʩʪʚʘ ʩʪʨʫʝʬʦʨʤʠʨʫʶʱʠʭ ʥʘʩʘʜʢʦʚ (nʥ); 

- ʫʛʣʘ ʦʨʠʝʥʪʘʮʠʠ ʩʪʨʫʝʬʦʨʤʠʨʫʶʱʝʛʦ ʥʘʩʘʜʢʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʝʚʦʡ ʣʠʥʠʠ ʈʂ (b); 

- ʫʛʣʘ ʨʘʩʰʠʨʝʥʠʷ ʜʠʬʬʫʟʦʨʘ ʈʂ (aʜʠʬ); 

- ʜʠʘʤʝʪʨʘ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ ʢʘʤʝʨʳ (dʢ); 

- ʨʘʩʭʦʜʘ ɼʇʋ (Qʜʧʫ); 

- ʥʘʧʦʨʘ ɼʇʋ (Zʜʧʫ). 

ʀʩʭʦʜʥʳʤʠ ʜʣʷ ʨʘʩʯʝʪʘ ʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʜʘʥʥʳʝ: 

- ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʨʘʟʤʝʨʳ ʜʨʝʥʘʞʥʦʡ ʪʨʫʙʳ (ʚʥʫʪʨʝʥʥʠʡ ʜʠʘʤʝʪʨ ï dʜʨ;   ʜʣʠʥʘ ʫʯʘʩʪʢʘ ʧʨʦʤʳʚʢʠ - Lʧ); 

- ʚʳʩʦʪʘ ʩʣʦʷ ʥʘʥʦʩʥʳʭ ʦʪʣʦʞʝʥʠʡ (dʥ); 

- ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʨʫʥʪʘ ʥʘʥʦʩʥʳʭ ʦʪʣʦʞʝʥʠʡ (ʦʩʨʝʜʥʝʥʥʘʷ ʚʝʣʠʯʠʥʘ ʢʨʫʧʥʦʩʪʠ 

ʬʨʘʢʮʠʡ ï dʥ; ʧʣʦʪʥʦʩʪʴ ʥʘʥʦʩʥʳʭ ʦʪʣʦʞʝʥʠʡ - rʥ; ʧʣʦʪʥʦʩʪʴ ʯʘʩʪʠʮ ʛʨʫʥʪʘ ʥʘʥʦʩʥʳʭ ʦʪʣʦʞʝʥʠʡ  - rʪ); 

- ʚʨʝʤʷ ʧʨʦʤʳʚʢʠ ʟʘʜʘʥʥʦʛʦ ʫʯʘʩʪʢʘ ʜʨʝʥʘʞʥʦʡ ʪʨʫʙʳ  (tʧ); 

- ʨʘʜʠʫʩ ʮʠʣʠʥʜʨʘ ʙʘʨʘʙʘʥʘ (rʙʘʨ). 

ʇʨʦʤʳʚʢʘ ʜʨʝʥʘʞʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʧʨʠ ʩʣʝʜʫʶʱʠʭ ʜʚʫʭ ʚʦʟʤʦʞʥʳʭ ʨʝʞʠʤʘʭ:  

- ʧʦʣʥʦʝ ʟʘʪʦʧʣʝʥʠʝ; 

- ʯʘʩʪʠʯʥʦʝ ʟʘʪʦʧʣʝʥʠʝ. 

ɺ ʩʣʫʯʘʝ ʧʦʣʥʦʛʦ ʟʘʪʦʧʣʝʥʠʷ ʚʩʝ ʛʠʜʨʘʚʣʠʯʝʩʢʠʝ ʩʪʨʫʠ  ʈʂ ɼʇʋ ʬʦʨʤʠʨʫʶʪʩʷ ʢʘʢ ʟʘʪʦʧʣʝʥʥʳʝ 

ʦʩʝʩʠʤʤʝʪʨʠʯʥʳʝ. ɼʣʷ ʨʝʞʠʤʘ ʯʘʩʪʠʯʥʦʛʦ ʟʘʪʦʧʣʝʥʠʷ ʯʘʩʪʴ ʩʪʨʫʡ ʤʦʛʫʪ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʢʘʢ ʥʝʟʘʪʦʧʣʝʥʥʳʝ. ɺ ʩʠʣʫ 

ʩʣʦʞʥʦʩʪʠ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʜʨʝʥʘʞʥʦʡ ʪʨʫʙʝ ʚʦ ʚʨʝʤʷ ʝʝ ʧʨʦʤʳʚʢʠ, ʨʘʩʯʝʪ ʩʣʝʜʫʝʪ ʚʝʩʪʠ 

ʜʣʷ ʜʚʫʭ ʘʙʩʦʣʶʪʠʟʠʨʦʚʘʥʥʳʭ ʨʝʞʠʤʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʨʫʡ. ʅʘʠʭʫʜʰʠʝ ʛʠʜʨʘʚʣʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʨʘʟʤʳʚʘ ʟʘʜʘʥʥʦʛʦ ʩʣʦʷ ʥʘʥʦʩʥʳʭ ʦʪʣʦʞʝʥʠʡ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʥʷʪʳ ʟʘ ʦʩʥʦʚʫ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ɼʇʋ. 

ʉʣʝʜʫʶʱʠʤ ʚʘʞʥʳʤ ʤʦʤʝʥʪʦʤ ʷʚʣʷʝʪʩʷ ʚʳʙʦʨ ʨʘʩʯʝʪʥʦʡ ʩʭʝʤʳ ʨʘʩʧʦʣʦʞʝʥʠʷ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ ʢʘʤʝʨʳ ɼʇʋ 

ʧʦ ʚʳʩʦʪʝ ʚ ʜʨʝʥʘʞʥʦʡ ʪʨʫʙʝ ʚ ʘʢʪʠʚʥʦʡ ʩʪʘʜʠʠ ʧʨʦʤʳʚʢʠ. ʇʦ ʦʯʝʚʠʜʥʦʡ ʣʦʛʠʢʝ ʦʨʠʝʥʪʘʮʠʷ ʧʨʠ ʨʘʩʯʝʪʝ ɼʇʋ 

ʜʦʣʞʥʘ ʙʳʪʴ ʩʜʝʣʘʥʘ ʥʘ ʧʨʦʤʳʚʢʫ ʥʠʞʥʝʡ ʯʘʩʪʠ ʜʨʝʥʘʞʥʦʡ ʪʨʫʙʳ, ʩʦʜʝʨʞʘʱʝʡ ʥʘʥʦʩʥʳʝ ʦʪʣʦʞʝʥʠʷ.   ɺ ʪʦʤ ʩʣʫʯʘʝ, 

ʢʦʛʜʘ ʈʂ ʣʝʞʠʪ ʥʘ ʜʥʝ ʜʨʝʥʘʞʥʦʡ ʪʨʫʙʳ, ʘ ʪʦʯʥʝʝ ʥʘ ʩʣʦʝ ʥʘʥʦʩʥʳʭ ʦʪʣʦʞʝʥʠʡ, ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʟʤʳʚʘ ʥʘʥʦʩʦʚ 

ʷʚʣʷʶʪʩʷ ʥʘʠʣʫʯʰʠʤʠ, ʪʘʢ ʢʘʢ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʪʨʫʠ ʩ ʯʘʩʪʠʮʘʤʠ ʥʘʠʣʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʳʤ 

ʥʘʯʘʣʴʥʳʤ ʫʯʘʩʪʢʦʤ ʛʠʜʨʘʚʣʠʯʝʩʢʦʡ ʩʪʨʫʠ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʧʦʣʦʞʝʥʠʝ ʈʂ ɼʇʋ ʚ ʜʨʝʥʘʞʥʦʡ ʪʨʫʙʝ ʧʦ ʚʝʨʪʠʢʘʣʠ ʩ ʫʚʝʣʠʯʝʥʠʝʤ  ʩʢʦʨʦʩʪʠ ʠʩʪʝʯʝʥʠʷ ʠʟ 

ʩʠʩʪʝʤʳ ʉʌʅ ʙʫʜʝʪ ʩʪʨʝʤʠʪʴʩʷ ʢ ʩʦʦʩʥʦʩʪʠ ʩ ʜʨʝʥʘʞʥʦʡ ʪʨʫʙʦʡ. ʊʘʢʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʈʂ ɼʇʋ ʚ ʜʨʝʥʘʞʥʦʡ ʪʨʫʙʝ 

ʙʫʜʝʪ ʥʘʠʭʫʜʰʠʤ ʜʣʷ ʧʨʦʤʳʚʢʠ ʥʠʞʥʝʡ ʯʘʩʪʠ ʜʨʝʥʳ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʪʘʢʘʷ ʩʭʝʤʘ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʥʷʪʘ ʟʘ ʨʘʩʯʝʪʥʫʶ.  

ʈʘʩʩʤʦʪʨʠʤ ʟʘʪʦʧʣʝʥʥʳʡ ʨʝʞʠʤ ʧʨʦʤʳʚʢʠ ʜʨʝʥʘʞʥʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ, ʩʦʛʣʘʩʥʦ ʪʝʦʨʠʠ 

ʪʫʨʙʫʣʝʥʪʥʳʭ ʩʪʨʫʡ [2], ʩʪʨʫʷ ʨʘʩʰʠʨʷʝʪʩʷ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʨʘʩʭʦʜʘ ʧʦ ʜʣʠʥʝ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʛʨʫʥʪʦʤ ʧʨʦʠʩʭʦʜʠʪ 

ʨʘʩʰʠʨʝʥʥʳʤ ʩʝʯʝʥʠʝʤ ʩʪʨʫʠ (ʨʠʩ.2).    
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ʈʠʩ. 2 ï ʉʭʝʤʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʟʘʪʦʧʣʝʥʥʦʡ ʩʪʨʫʠ ʩ ʥʘʠʣʢʦʤ: 

1 ï ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʘʷ ʢʘʤʝʨʘ ɼʇʋ; 2 ï ʟʘʪʦʧʣʝʥʥʘʷ ʦʩʝʩʠʤʤʝʪʨʠʯʥʘʷ ʪʫʨʙʫʣʝʥʪʥʘʷ ʩʪʨʫʷ; 3 ï ʚʦʨʦʥʢʘ ʨʘʟʤʳʚʘ 

 

ʇʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʥʘʠʣʢʦʤ ʩʪʨʫʷ ʩʬʦʨʤʠʨʫʝʪ ʚʦʨʦʥʢʫ ʨʘʟʤʳʚʘ ʜʠʘʤʝʪʨʦʤ dʚ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʚʦʨʦʥʢʠ ʨʘʟʤʳʚʘ ʧʨʝʢʨʘʪʠʪʩʷ ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ ʫʩʣʦʚʠʷ, ʢʦʛʜʘ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʞʠʜʢʦʩʪʠ ʧʦ ʧʝʨʠʤʝʪʨʫ ʚʦʨʦʥʢʠ 

ʫʤʝʥʴʰʠʪʩʷ ʜʦ ʟʥʘʯʝʥʠʷ ʤʝʥʴʰʝ ʨʘʟʤʳʚʘʝʤʦʡ Uʨ. ɺ ʧʝʨʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ ʵʪʦʤʫ ʫʩʣʦʚʠʶ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʣʝʜʫʶʱʝʝ 

ʨʘʚʝʥʩʪʚʦ: 
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= Ö = Ö
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Q U U                        (1) 

ʛʜʝ: 

ʭʟ,xQ U  ï ʨʘʩʭʦʜ ʠ ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʟʘʪʦʧʣʝʥʥʦʡ ʩʪʨʫʠ ʚ ʩʪʚʦʨʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʝʝ ʩ  

ʧʦʚʝʨʭʥʦʩʪʴʶ ʛʨʫʥʪʘ; 

ʭʟd  ï ʜʠʘʤʝʪʨ ʩʪʨʫʠ ʚ ʩʪʚʦʨʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʝʝ ʩ ʧʦʚʝʨʭʥʦʩʪʴʶ ʛʨʫʥʪʘ; 

ʚʟd  ï ʧʨʝʜʝʣʴʥʳʡ ʜʠʘʤʝʪʨ ʚʦʨʦʥʢʠ ʨʘʟʤʳʚʘ; 

Up ï ʩʢʦʨʦʩʪʴ ʨʘʟʤʳʚʘ. 

 

ʈʝʰʠʚ ʨʘʚʝʥʩʪʚʦ (1) ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʠʘʤʝʪʨʘ ʚʦʨʦʥʢʠ ʨʘʟʤʳʚʘ, ʧʦʣʫʯʘʝʤ ʟʘʚʠʩʠʤʦʩʪʴ ʩʣʝʜʫʶʱʝʛʦ ʚʠʜʘ: 
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ʉʨʝʜʥʶʶ ʚ ʩʝʯʝʥʠʠ ʩʢʦʨʦʩʪʴ ʭʟU  ʚ ʧʝʨʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʟʘʚʠʩʠʤʦʩʪʠ: 

 ʭʟº
3

mxU
U                                                      (3) 

ʛʜʝmxU  ï ʩʢʦʨʦʩʪʴ ʥʘ ʜʠʥʘʤʠʯʝʩʢʦʡ ʦʩʠ ʟʘʪʦʧʣʝʥʥʦʡ ʩʪʨʫʠ ʚ ʩʪʚʦʨʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʝʝ ʩ ʧʦʚʝʨʭʥʦʩʪʴʶ ʛʨʫʥʪʘ. 
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ʛʜʝ: 

oU  ï ʩʢʦʨʦʩʪʴ ʠʩʪʝʯʝʥʠʷ ʟʘʪʦʧʣʝʥʥʦʡ ʩʪʨʫʠ ʠʟ ʩʪʨʫʝʬʦʨʤʠʨʫʶʱʝʛʦ ʥʘʩʘʜʢʘ; 

od  ï ʜʠʘʤʝʪʨ ʦʪʚʝʨʩʪʠʷ ʩʪʨʫʝʬʦʨʤʠʨʫʶʱʝʛʦ ʥʘʩʘʜʢʘ. 

 

ɼʠʘʤʝʪʨ ʟʘʪʦʧʣʝʥʥʦʡ ʩʪʨʫʠ (ʨʠʩ.3) ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʩʦʦʙʨʘʞʝʥʠʡ ʧʦ ʬʦʨʤʫʣʝ: 

 

 ʭʟ f= +D Ö( )o od d r tg
,                                               (5) 

ʛʜʝ: 

fo  ï ʫʛʦʣ ʨʘʩʰʠʨʝʥʠʷ ʟʘʪʦʧʣʝʥʥʦʡ ʩʪʨʫʠ; 

Dr  ï ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʈʂ ɼʇʋ ʠ ʩʪʝʥʢʦʡ ʜʨʝʥʘʞʥʦʡ ʪʨʫʙʳ, ʩʦʩʪʘʚʣʷʝʪ: 
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ʜʨ ʢ-
D =

2

d d
r

,                                                     (6) 

ʛʜʝ: 

ʢd  ï ʜʠʘʤʝʪʨ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ ʢʘʤʝʨʳ ɼʇʋ, 

dʜʨ ï  ʜʠʘʤʝʪʨ ʜʨʝʥʘʞʥʦʡ ʪʨʫʙʳ. 

 
ʈʠʩ. 3 ï ʉʭʝʤʘ ʨʘʟʤʳʚʘ ʛʠʜʨʘʚʣʠʯʝʩʢʦʡ ʩʪʨʫʝʡ ʥʘʥʦʩʥʳʭ ʦʪʣʦʞʝʥʠʡ 

 

ɼʣʷ ʩʣʫʯʘʷ, ʢʦʛʜʘ ʛʠʜʨʘʚʣʠʯʝʩʢʘʷ ʩʪʨʫʷ ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʚʦʟʜʫʭʝ, ʪʦ ʝʩʪʴ ʷʚʣʷʝʪʩʷ ʥʝʟʘʪʦʧʣʝʥʥʦʡ, ʝʝ ʨʘʩʭʦʜ  

ʦʩʪʘʝʪʩʷ ʧʦʩʪʦʷʥʥʳʤ ʧʦ ʜʣʠʥʝ, ʘ ʩʘʤʘ ʩʪʨʫʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʷʝʪʩʷ [3,4,5]. ʉʭʝʤʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʥʝʟʘʪʦʧʣʝʥʥʦʡ 

ʩʪʨʫʠ ʩ ʥʘʠʣʢʦʤ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 4. 

 

 
ʈʠʩ. 4 ï ʉʭʝʤʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʥʝʟʘʪʦʧʣʝʥʥʦʡ ʩʪʨʫʠ ʩ ʥʘʠʣʢʦʤ 

1 ï ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʘʷ ʢʘʤʝʨʘ ɼʇʋ; 2 ï ʥʝʟʘʪʦʧʣʝʥʥʘʷ ʛʠʜʨʘʚʣʠʯʝʩʢʘʷ ʩʪʨʫʷ;  

3 ï ʚʦʨʦʥʢʘ ʨʘʟʤʳʚʘ 

 

ɼʠʘʤʝʪʨ ʚʦʨʦʥʢʠ ʦʙʨʘʟʦʚʘʥʥʦʡ ʥʝʟʘʪʦʧʣʝʥʥʦʡ ʩʪʨʫʝʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʜʦʙʥʳʤ ʦʙʨʘʟʦʤ ʧʦ ʬʦʨʤʫʣʝ: 

 

ʭʥʟ
ʚʥʟ ʭʥʟ

ʨ

= Ö +1
U

d d
U

,                                                (7) 

ʛʜʝ: 

ʭʥʟU  ï ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʥʝʟʘʪʦʧʣʝʥʥʦʡ ʩʪʨʫʠ ʚ ʩʪʚʦʨʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʝʝ ʩ ʧʦʚʝʨʭʥʦʩʪʴʶ ʛʨʫʥʪʘ; 

ʭʥʟd  ï ʜʠʘʤʝʪʨ ʩʪʨʫʠ ʚ ʩʪʚʦʨʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʝʝ ʩ ʧʦʚʝʨʭʥʦʩʪʴʶ ʛʨʫʥʪʘ; 

ʚʥʟd  ï ʧʨʝʜʝʣʴʥʳʡ ʜʠʘʤʝʪʨ ʚʦʨʦʥʢʠ ʨʘʟʤʳʚʘ. 

ɼʠʘʤʝʪʨ ʥʝʟʘʪʦʧʣʝʥʥʦʡ ʩʪʨʫʠ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʩʣʝʜʫʶʱʝʡ ʟʘʚʠʩʠʤʦʩʪʠ [6,7]: 

 ʭʥʟ ʩ= + Ö0,005od d x
,                                                (8) 

ʛʜʝ ʩx  ï ʜʣʠʥʘ ʥʝʟʘʪʦʧʣʝʥʥʦʡ ʩʪʨʫʠ. 
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ʉʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʥʝʟʘʪʦʧʣʝʥʥʦʡ ʩʪʨʫʠ ʚ ʪʝʢʫʱʝʤ ʩʝʯʝʥʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ ʫʩʣʦʚʠʷ ʥʝʨʘʟʨʳʚʥʦʩʪʠ ʠ ʩʦʩʪʘʚʣʷʝʪ: 

 

ʦ
ʭʥʟ ʦ

ʭʥʟ

å õ
= Öæ ö

ç ÷

2

d
U U

d
                                            (9) 

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ (2) ʠ (7) ʜʣʷ ʜʠʘʤʝʪʨʘ ʚʦʨʦʥʢʠ ʨʘʟʤʳʚʘ ʜʘʝʪ ʦʩʥʦʚʘʥʠʝ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ 

ʚʟ ʚʥʟ>d d . ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘʠʭʫʜʰʠʤ ʜʣʷ ʧʨʦʤʳʚʢʠ ʜʨʝʥʘʞʥʦʡ ʪʨʫʙʳ ʷʚʣʷʝʪʩʷ ʥʝʟʘʪʦʧʣʝʥʥʳʡ ʨʝʞʠʤ, ʢʦʪʦʨʳʡ ʠ 

ʧʨʠʥʠʤʘʝʪʩʷ ʟʘ ʦʩʥʦʚʫ ʧʨʠ ʨʘʩʯʝʪʝ ʧʘʨʘʤʝʪʨʦʚ ʨʘʙʦʯʝʡ ʢʘʤʝʨʳ ɼʇʋ. ɼʣʷ ʩʣʫʯʘʷ, ʢʦʛʜʘ ʩʪʨʫʷ ʥʘ ʧʨʝʛʨʘʜʫ ʧʘʜʘʝʪ ʧʦʜ 

ʦʩʪʨʳʤ ʫʛʣʦʤ ʟʘʚʠʩʠʤʦʩʪʴ (7) ʧʨʠʥʠʤʘʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 

 

ʭʥʟ
ʚʥʟ ʭʥʟ

ʨ

bÖ
= Ö +

sin
1

U
d d

U
.                                       (10) 

ɿʥʘʯʝʥʠʝ ʜʠʘʤʝʪʨʘ ʩʪʨʫʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ (8), ʚ ʢʦʪʦʨʦʡ ʜʣʠʥʘ ʝʝ ʭʩ ʥʘʭʦʜʠʪʩʷ ʠʟ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ 

ʩʦʦʙʨʘʞʝʥʠʡ ʧʦ ʬʦʨʤʫʣʝ: 

                                       
ʩ

b

D
=

sin

r
x

                                                      (11) 

ʆʧʨʝʜʝʣʝʥʠʝ ʨʘʩʭʦʜʘ ʚʦʜʳ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʨʘʟʤʳʚʘ ʟʘʜʘʥʥʦʛʦ ʩʣʦʷ ʥʘʥʦʩʥʳʭ ʦʪʣʦʞʝʥʠʡ, ʩʚʷʟʘʥʦ ʩ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʥʘʭʦʞʜʝʥʠʷ ʩʢʦʨʦʩʪʠ ʠʩʪʝʯʝʥʠʷ ʞʠʜʢʦʩʪʠ ʠʟ ʉʌʅ. ɼʣʷ ʵʪʦʛʦ ʧʦʪʨʝʙʫʝʪʩʷ ʫʩʪʘʥʦʚʠʪʴ ʩʚʷʟʴ ʨʘʟʤʝʨʘ 

ʜʠʘʤʝʪʨʘ ʦʙʣʘʩʪʠ ʨʘʟʤʳʚʘ ʟʘʜʘʥʥʦʛʦ ʩʣʦʷ ʥʘʥʦʩʥʳʭ ʦʪʣʦʞʝʥʠʡ ʩ ʧʦʩʪʫʧʘʪʝʣʴʥʦʡ ʩʢʦʨʦʩʪʴʶ ʜʚʠʞʝʥʠʷ ʈʂ ɼʇʋ ʚ 

ʜʨʝʥʘʞʥʦʡ ʪʨʫʙʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫʛʦʣ ʦʨʠʝʥʪʘʮʠʠ 

ʩʪʨʫʝʬʦʨʤʠʨʫʶʱʝʛʦ ʥʘʩʘʜʢʘ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʛʠʜʨʘʚʣʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʨʝʥʦʧʨʦʤʳʚʦʯʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, 

ʘ ʪʘʢʞʝ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʯʠʩʪʢʠ ʜʨʝʥʘʞʥʦʡ ʪʨʫʙʳ ʦʪ ʥʘʥʦʩʥʳʭ ʦʪʣʦʞʝʥʠʡ.   
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ɺ ʥʘʫʯʥʦʡ ʩʪʘʪʴʝ ʠʟʫʯʝʥʘ ʤʦʣʦʯʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʞʠʚʘʷ ʤʘʩʩʘ ʯʠʩʪʦʧʦʨʦʜʥʳʭ ʠ ʛʦʣʰʪʠʥʠʟʠʨʦʚʘʥʥʳʭ 

ʢʦʨʦʚ ʷʨʦʩʣʘʚʩʢʦʡ ʧʦʨʦʜʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ ʠʥʙʨʠʜʠʥʛʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʜʦʩʪʦʚʝʨʥʦʝ ʚʣʠʷʥʠʝ ʠʥʙʨʠʜʠʥʛʘ ʥʘ 

ʫʜʦʡ, ʞʠʨʥʦ- ʠ ʙʝʣʢʦʚʦʤʦʣʦʯʥʦʩʪʴ ʟʘ ʥʘʠʚʳʩʰʫʶ ʣʘʢʪʘʮʠʶ ʯʠʩʪʦʧʦʨʦʜʥʳʭ ʢʦʨʦʚ ʚ ʠʥʙʨʝʜʥʦʤ ʧʦʜʙʦʨʝ ʩ ʦʪʜʘʣʝʥʥʦʡ 

ʩʪʝʧʝʥʴʶ ʨʦʜʩʪʚʘ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʫʪʙʨʝʜʥʳʤʠ ʢʦʨʦʚʘʤʠ ʧʨʝʚʦʩʭʦʜʩʪʚʦ ʩʦʩʪʘʚʠʣʦ 274 ʢʛ ʤʦʣʦʢʘ; 0,10% ʞʠʨʘ ʠ 

0,07% ʙʝʣʢʘ. ʃʫʯʰʝʝ ʩʦʯʝʪʘʥʠʝ ʦʙʠʣʴʥʦʤʦʣʦʯʥʦʩʪʠ ʠ ʚʳʩʦʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʞʠʨʘ ʠ ʙʝʣʢʘ ʚ ʤʦʣʦʢʝ ʚʳʷʚʣʝʥʦ ʫ 

ʛʦʣʰʪʠʥʠʟʠʨʦʚʘʥʥʳʭ ʢʦʨʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʧʦʜʙʦʨʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʪʜʘʣʝʥʥʦʛʦ ʠ ʫʤʝʨʝʥʥʦʛʦ ʠʥʙʨʠʜʠʥʛʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʯʠʩʪʦʧʦʨʦʜʥʳʝ ʠ ʛʦʣʰʪʠʥʠʟʠʨʦʚʘʥʥʳʝ ʢʦʨʦʚʳ ʷʨʦʩʣʘʚʩʢʦʡ ʧʦʨʦʜʳ, ʠʥʙʨʠʜʠʥʛ, ʘʫʪʙʨʠʜʠʥʛ, 

ʥʘʜʦʡ, ʤʘʩʩʦʚʘʷ ʜʦʣʷ ʞʠʨʘ, ʤʘʩʩʦʚʘʷ ʜʦʣʷ ʙʝʣʢʘ, ʞʠʚʘʷ ʤʘʩʩʘ 
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Abstract 

The milk productivity and live weight of purebred cows and cows of the Yaroslavl breed+ Holshtein depending on the 

degree of inbreeding is studied in the scientific article. It is found that inbreeding significantly affects the milk productivity, 

milk protein and milk fat content for the highest lactation of purebred cows in inbred selection with a remote degree of 

relationship. Superiority was 274 kg of milk, 0,10% of fat and 0,07% of protein compared with outbred cows. We found that 

the best combination of milkness and high content of milk fat and milk protein was among the Yaroslavl breed+ Holshtein 

cows made with the help of remote and moderate inbreeding. 

Keywords: purebred and the Yaroslavl breed+ Holshtein cows, inbreeding, outbreeding, milk yield, mass fraction of fat, 

mass fraction of protein, live weight. 

 

ʥʙʨʠʜʠʥʛ ï ʦʜʠʥ ʠʟ ʚʘʞʥʳʭ ʧʨʠʝʤʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʢʦʥʩʦʣʠʜʘʮʠʠ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʩʚʦʡʩʪʚ ʞʠʚʦʪʥʳʭ, 

ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʦʨʦʜ, ʪʠʧʦʚ, ʣʠʥʠʡ, ʘ ʪʘʢʞʝ ʧʦʚʳʰʝʥʠʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʣʝʤʝʥʥʳʭ ʩʪʘʜ [1, 2].  

ʆʩʥʦʚʥʘʷ ʩʪʨʘʪʝʛʠʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʠʥʙʨʠʜʠʥʛʘ ʜʦʣʞʥʘ ʟʘʢʣʶʯʘʪʴʩʷ ʚ ʤʠʥʠʤʠʟʘʮʠʠ ʫ ʠʥʙʨʝʜʥʦʛʦ 

ʧʦʪʦʤʩʪʚʘ ʚʦʟʤʦʞʥʳʭ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʠ ʚ ʫʩʠʣʝʥʠʠ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʵʬʬʝʢʪʘ ʩ ʫʯʝʪʦʤ ʮʝʣʝʡ ʧʨʦʚʦʜʠʤʦʡ 

ʩʝʣʝʢʮʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʦʙʭʦʜʠʤʦ ʦʪʩʣʝʞʠʚʘʪʴ ʫʨʦʚʝʥʴ ʠ ʩʪʝʧʝʥʴ ʠʥʙʨʠʜʠʥʛʘ ʩ ʫʯʝʪʦʤ ʝʛʦ ʚʣʠʷʥʠʷ ʥʘ 

ʧʨʦʷʚʣʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʚʦʡʩʪʚ ʠ ʧʨʠʟʥʘʢʦʚ ʫ ʠʥʙʨʝʜʥʦʛʦ ʧʦʪʦʤʩʪʚʘ [3].   

ʄʠʨʦʚʘʷ ʠ ʦʪʝʯʝʩʪʚʝʥʥʘʷ ʧʨʘʢʪʠʢʘ ʧʨʠʤʝʥʷʶʪ ʨʦʜʩʪʚʝʥʥʦʝ ʨʘʟʚʝʜʝʥʠʝ ʚ ʩʝʣʝʢʮʠʠ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʫʞʝ 

ʥʝʩʢʦʣʴʢʦ ʩʪʦʣʝʪʠʡ. ʇʨʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʧʣʝʤʝʥʥʳʭ ʠ ʧʨʦʜʫʢʪʠʚʥʳʭ ʢʘʯʝʩʪʚ ʷʨʦʩʣʘʚʩʢʦʡ ʧʦʨʦʜʳ ʩʢʦʪʘ 

ʠʥʙʨʠʜʠʥʛ ʚ ʨʘʟʣʠʯʥʳʭ ʩʪʝʧʝʥʷʭ ʧʨʠʤʝʥʷʣʩʷ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʩʝʣʝʢʮʠʠ [4, 5]. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʚ ʧʦʨʦʜʝ ʙʦʣʴʰʠʥʩʪʚʦ 

ʞʠʚʦʪʥʳʭ ʢʦʥʢʨʝʪʥʦʡ ʛʝʥʝʨʘʮʠʠ, ʘ ʪʘʢʞʝ ʠʭ ʤʘʪʝʨʠ, ʦʪʮʳ ʠ ʙʦʣʝʝ ʫʜʘʣʝʥʥʳʝ ʧʨʝʜʢʠ, ʥʘʯʠʥʘʷ ʩʦ ʚʪʦʨʦʛʦ ʨʷʜʘ ʠ ʥʠʞʝ, 

ʷʚʣʷʶʪʩʷ ʠʥʙʨʝʜʥʳʤʠ [3].   

ʇʦʵʪʦʤʫ ʮʝʣʴʶ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʞʠʚʦʡ ʤʘʩʩʳ ʯʠʩʪʦʧʦʨʦʜʥʳʭ 

ʠ ʛʦʣʰʪʠʥʠʟʠʨʦʚʘʥʥʳʭ ʢʦʨʦʚ ʷʨʦʩʣʘʚʩʢʦʡ ʧʦʨʦʜʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ ʠʥʙʨʠʜʠʥʛʘ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʚ 2015 ʛʦʜʫ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʘʟʝ ʚʝʜʫʱʠʭ ʧʣʝʤʝʥʥʳʭ ʭʦʟʷʡʩʪʚ ʗʨʦʩʣʘʚʩʢʦʡ 

ʦʙʣʘʩʪʠ: ɿɸʆ çʇʣʝʤʟʘʚʦʜ ʗʨʦʩʣʘʚʢʘè, ɿɸʆ çɸʛʨʦʬʠʨʤʘ ʇʘʭʤʘè, ɿɸʆ çʅʦʚʳʡ ʧʫʪʴè, ʆʆʆ çɸʛʨʦʮʝʭè, ʆʆʆ 

çɻʦʨʰʠʭʘè, ʆɸʆ çʇʣʝʤʟʘʚʦʜ ʠʤ. ɼʟʝʨʞʠʥʩʢʦʛʦè. ɸʥʘʣʠʟʠʨʫʝʤʳʝ ʭʦʟʷʡʩʪʚʘ - ʙʣʘʛʦʧʦʣʫʯʥʳʝ ʧʦ ʠʥʬʝʢʮʠʦʥʥʳʤ 

ʟʘʙʦʣʝʚʘʥʠʷʤ, ʩʪʘʙʠʣʴʥʳʝ ʧʦ ʢʦʨʤʦʚʦʤʫ ʬʘʢʪʦʨʫ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʠʩʴ ʧʦʣʥʦʚʦʟʨʘʩʪʥʳʝ ʞʠʚʳʝ ʢʦʨʦʚʳ ʠ ʚʳʙʳʚʰʠʝ ʚ ʧʝʨʚʦʝ ʧʦʣʫʛʦʜʠʝ 2015 ʛʦʜʘ. 

ʀʩʩʣʝʜʫʝʤʘʷ ʚʳʙʦʨʢʘ ʩʦʩʪʘʚʠʣʘ 700 ʯʠʩʪʦʧʦʨʦʜʥʳʭ ʠ 707 ʛʦʣʰʪʠʥʠʟʠʨʦʚʘʥʥʳʭ ʢʦʨʦʚ ʷʨʦʩʣʘʚʩʢʦʡ ʧʦʨʦʜʳ. ɹʳʣ 

ʠʩʧʦʣʴʟʦʚʘʥ ʤʝʪʦʜ ʩʧʣʦʰʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʄʘʪʝʨʠʘʣʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣʘ ʙʘʟʘ ʜʘʥʥʳʭ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ çʉɽʃʕʂʉ.ʄʦʣʦʯʥʳʡ ʩʢʦʪè. 

ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʠʟʫʯʘʝʤʳʭ ʧʨʠʟʥʘʢʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʧʦʢʘʟʘʪʝʣʠ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ (ʥʘʜʦʡ, ʢʛ; 

ʤʘʩʩʦʚʘʷ ʜʦʣʷ ʞʠʨʘ, %; ʤʘʩʩʦʚʘʷ ʜʦʣʷ ʙʝʣʢʘ, %) ʠ ʞʠʚʘʷ ʤʘʩʩʘ ʧʦ ʧʝʨʚʦʡ ʠ ʥʘʠʚʳʩʰʝʡ ʣʘʢʪʘʮʠʠ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ 

ʧʝʨʠʦʜ. 

ʆʩʥʦʚʥʳʤʠ ʩʝʣʝʢʮʠʦʥʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʚ ʨʘʩʯʸʪʘʭ, ʷʚʠʣʠʩʴ: ʩʨʝʜʥʷʷ 

ʘʨʠʬʤʝʪʠʯʝʩʢʘʷ (M), ʦʰʠʙʢʘ ʩʨʝʜʥʝʡ ʘʨʠʬʤʝʪʠʯʝʩʢʦʡ (°m), ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ (CV, %). ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʥʠʮʳ 

ʤʝʞʜʫ ʟʥʘʯʝʥʠʷʤʠ ʧʨʠʟʥʘʢʦʚ ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʦ t-ʢʨʠʪʝʨʠʶ ʉʪʴʶʜʝʥʪʘ. 

ʀ 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 11 (53) ǐ ʏʘʩʪʴ 5 ǐ ʅʦʷʙʨʴ 
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ʆʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʚʦʜʠʣʘʩʴ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ Microsoft Excel ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʬʫʥʢʮʠʡ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ.  

ʈʝʟʫʣʴʪʘʪʳ 

ɺ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʧʣʝʤʝʥʥʳʭ ʭʦʟʷʡʩʪʚʘʭ 51% ʠʩʩʣʝʜʫʝʤʳʭ ʯʠʩʪʦʧʦʨʦʜʥʳʭ ʷʨʦʩʣʘʚʩʢʠʭ ʢʦʨʦʚ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʚ 

ʧʦʜʙʦʨʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʦʪʜʘʣʝʥʥʦʡ ʠ ʫʤʝʨʝʥʥʦʡ ʩʪʝʧʝʥʠ ʨʦʜʩʪʚʘ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʪʦʜʠʢʦʡ ʥʘʤʠ ʙʳʣʠ ʠʟʫʯʝʥʳ ʧʦʢʘʟʘʪʝʣʠ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ 

ʠʥʙʨʠʜʠʥʛʘ (ʪʘʙʣ. 1). 

 

ʊʘʙʣʠʮʘ 1 ï ʄʦʣʦʯʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʯʠʩʪʦʧʦʨʦʜʥʳʭ ʢʦʨʦʚ ʷʨʦʩʣʘʚʩʢʦʡ ʧʦʨʦʜʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ 

ʠʥʙʨʠʜʠʥʛʘ 

ɺʘʨʠʘʥʪʳ  

ʧʦʜʙʦʨʘ 

ɻʦʣʦʚ ʋʜʦʡ, ʢʛ ʄɼɾ, % ʄɼɹ, % ɾʠʚʘʷ ʤʘʩʩʘ, ʢʛ 

MÑm Cv, % MÑm 
Cv, 

% 
MÑm 

Cv, 

% 
MÑm 

Cv, 

% 

1 ʣʘʢʪʘʮʠʷ 

ɺ ʩʨʝʜʥʝʤ ʧʦ 

ʚʳʙʦʨʢʝ 
700 

4449Ñ35,4 
20,9 

4,37Ñ0,02 
9,5 

3,24Ñ0,01 
5,4 

467Ñ1,4 7,9 

ɸʫʪʙʨʝʜʥʳʡ 

ʧʦʜʙʦʨ 
341 

4399Ñ52,1 
21,7 

4,43Ñ0,02 
9,4 

3,24Ñ0,01 
5,7 

466Ñ2,1 8,2 

ʀʥʙʨʠʜʠʥʛ  
359 

4496Ñ48,2 
20,1 

4,32Ñ0,02 

***  
9,4 

3,25Ñ0,01 
5,2 

468Ñ1,9 7,6 

ɺ ʪʦʤ ʯʠʩʣʝ:          

ʆʪʜʘʣʝʥʥʳʡ 
259 

4534Ñ58,9 
20,9 

4,30Ñ0,03 

***  
9,4 

3,25Ñ0,01 
5,1 

469Ñ2,1 7,2 

ʋʤʝʨʝʥʥʳʡ 
98 

4408Ñ80,5 
17,7 

4,35Ñ0,04 

**  
9,2 

3,25Ñ0,02 
5,5 

469Ñ4,2 8,6 

ɹʣʠʟʢʠʡ 1 3478 - 3,74 - 2,92 - 452 - 

ʊʝʩʥʳʡ  1 3749 - 4,20 - 3,54 - 445 - 

ʥʘʠʚʳʩʰʘʷ ʣʘʢʪʘʮʠʷ 

ɺ ʩʨʝʜʥʝʤ ʧʦ 

ʚʳʙʦʨʢʝ 
700 5868Ñ42,1 19,0 4,67Ñ0,02 9,8 3,36Ñ0,01 6,3 

533Ñ1,9 9,2 

ɸʫʪʙʨʝʜʥʳʡ 

ʧʦʜʙʦʨ 
341 5737Ñ61,5 19,7 4,64Ñ0,03 9,9 3,33Ñ0,01 6,5 

530Ñ2,7 9,2 

ʀʥʙʨʠʜʠʥʛ  359 5990Ñ57,5** 18,2 4,71Ñ0,02 9,5 3,39Ñ0,01* 6,0 535Ñ2,6 9,1 

ɺ ʪʦʤ ʯʠʩʣʝ:          

ʆʪʜʘʣʝʥʥʳʡ 
259 6011Ñ67,7** 18,1 4,74Ñ0,03* 9,7 

3,40Ñ0,01 

***  
6,1 

536Ñ3,2 9,7 

ʋʤʝʨʝʥʥʳʡ 98 5925Ñ113,7 18,6 4,63Ñ0,04 8,8 3,35Ñ0,02 5,5 535Ñ4,1 7,5 

ɹʣʠʟʢʠʡ 1 4171 - 4,09 - 3,18 - 472 - 

ʊʝʩʥʳʡ  1 6358 - 5,24 - 3,71 - 495 - 

ʇʨʠʤʝʯʘʥʠʝ: *- ʈÓ0,95; **- ʈÓ0,99; ***- ʈÓ0,999 ʧʨʠ ʦʮʝʥʢʝ ʨʘʟʥʠʮʳ ʤʝʞʜʫ ʘʫʪʙʨʝʜʥʳʤʠ ʠ ʠʥʙʨʝʜʥʳʤʠ 

ʞʠʚʦʪʥʳʤʠ. 

 

ʇʦ ʧʝʨʚʦʡ ʣʘʢʪʘʮʠʠ ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʧʦ ʥʘʜʦʶ, ʙʝʣʢʦʚʦʤʦʣʦʯʥʦʩʪʠ ʠ ʞʠʚʦʡ ʤʘʩʩʝ ʫ ʠʩʩʣʝʜʫʝʤʳʭ ʢʦʨʦʚ, 

ʧʦʣʫʯʝʥʥʳʭ ʚ ʘʫʪʙʨʝʜʥʦʤ ʠ ʠʥʙʨʝʜʥʦʤ ʧʦʜʙʦʨʝ, ʥʝ ʚʳʷʚʣʝʥʦ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʥʙʨʝʜʥʳʝ ʢʦʨʦʚʳ-ʧʝʨʚʦʪʝʣʢʠ 

ʜʦʩʪʦʚʝʨʥʦ ʫʩʪʫʧʘʣʠ ʧʦ ʧʦʢʘʟʘʪʝʣʶ ʞʠʨʥʦʤʦʣʦʯʥʦʩʪʠ ʘʫʪʙʨʝʜʥʳʤ ʢʦʨʦʚʘʤ ï ʥʘ 0,11% (ʈÓ0,999).  

ʂ ʥʘʠʚʳʩʰʝʡ ʣʘʢʪʘʮʠʠ ʧʦʢʘʟʘʪʝʣʠ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʚʦʟʨʘʩʪʘʶʪ, ʧʨʠ ʵʪʦʤ ʢʦʨʦʚʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ 

ʧʦʜʙʦʨʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʙʨʠʜʠʥʛʘ, ʜʦʩʪʦʚʝʨʥʦ ʧʨʝʚʦʩʭʦʜʷʪ ʘʫʪʙʨʝʜʥʳʭ ʢʦʨʦʚ ʧʦ ʚʩʝʤ ʠʟʫʯʘʝʤʳʤ ʧʨʠʟʥʘʢʘʤ. 

ɸʥʘʣʦʛʠʯʥʘʷ ʪʝʥʜʝʥʮʠʷ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʥʘʤʠ ʠ ʚ ʨʘʥʝʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ [6].   

ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʦʫʜʦʡʥʳʤʠ, ʞʠʨʥʦ- ʠ ʙʝʣʢʦʚʦʤʦʣʦʯʥʳʤʠ ʚ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʦʢʘʟʘʣʠʩʴ ʢʦʨʦʚʳ, ʧʦʣʫʯʝʥʥʳʝ 

ʚ ʦʪʜʘʣʝʥʥʦʤ ʠʥʙʨʠʜʠʥʛʝ, ʦʥʠ ʧʨʝʚʦʩʭʦʜʷʪ ʘʫʪʙʨʝʜʥʳʭ ʢʦʨʦʚ ʥʘ 274 ʢʛ ʤʦʣʦʢʘ (ʈÓ0,99); 0,10% (ʈÓ0,95) ʠ 0,07% 

(ʈÓ0,999) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ʉʨʝʜʠ ʛʦʣʰʪʠʥʠʟʠʨʦʚʘʥʥʳʭ ʢʦʨʦʚ ʚ ʠʥʙʨʝʜʥʦʤ ʧʦʜʙʦʨʝ ʙʳʣʦ ʧʦʣʫʯʝʥʦ 35% ʞʠʚʦʪʥʳʭ, ʧʦʢʘʟʘʪʝʣʠ ʤʦʣʦʯʥʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

ɻʦʣʰʪʠʥʠʟʠʨʦʚʘʥʥʳʝ ʢʦʨʦʚʳ-ʧʝʨʚʦʪʝʣʢʠ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʦʪʜʘʣʝʥʥʦʤ ʠʥʙʨʠʜʠʥʛʝ, ʠʤʝʣʠ ʩʘʤʳʡ ʚʳʩʦʢʠʡ ʥʘʜʦʡ ʠ 

ʜʦʩʪʦʚʝʨʥʦ ʧʨʝʚʳʰʘʣʠ ʧʦ ʜʘʥʥʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʢʦʨʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʘʫʪʙʨʝʜʥʦʤ ʧʦʜʙʦʨʝ ï ʥʘ 247 ʢʛ ʤʦʣʦʢʘ (ʈÓ0,95), 

ʦʜʥʘʢʦ ʧʦ ʧʦʢʘʟʘʪʝʣʶ ʞʠʨʥʦ- ʠ ʙʝʣʢʦʚʦʤʦʣʦʯʥʦʩʪʠ ʦʥʠ ʫʩʪʫʧʘʣʠ ʘʫʪʙʨʝʜʥʳʤ ʢʦʨʦʚʘʤ ï ʥʘ 0,14% (ʈÓ0,999) ʠ 0,06% 

(ʈÓ0,999) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʂ ʥʘʠʚʳʩʰʝʡ ʣʘʢʪʘʮʠʠ ʪʝʥʜʝʥʮʠʷ ʟʘʚʠʩʠʤʦʩʪʠ ʧʦʢʘʟʘʪʝʣʝʡ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʛʦʣʰʪʠʥʠʟʠʨʦʚʘʥʥʳʭ 

ʢʦʨʦʚ ʷʨʦʩʣʘʚʩʢʦʡ ʧʦʨʦʜʳ ʦʪ ʚʘʨʠʘʥʪʘ ʧʦʜʙʦʨʘ ʩʦʭʨʘʥʷʝʪʩʷ. ɼʦʩʪʦʚʝʨʥʦ ʚʳʩʦʢʠʡ ʥʘʜʦʡ ʚʳʷʚʣʝʥ ʫ ʠʥʙʨʝʜʥʳʭ ʢʦʨʦʚ, 

ʘ ʠʤʝʥʥʦ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʙʣʠʟʢʦʛʦ ʨʦʜʩʪʚʝʥʥʦʛʦ ʩʧʘʨʠʚʘʥʠʷ. ʆʥʠ ʧʨʝʚʳʰʘʶʪ ʧʦ ʥʘʜʦʶ ʘʫʪʙʨʝʜʥʳʭ ʢʦʨʦʚ ʥʘ 312 ʢʛ 

ʤʦʣʦʢʘ, ʥʦ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʪʫʧʘʶʪ ʠʤ ʧʦ ʞʠʨʥʦʩʪʠ ʠ ʙʝʣʢʦʚʦʤʦʣʦʯʥʦʩʪʠ ï ʥʘ 0,38% (ʈÓ0,95) ʠ 0,19% (ʈÓ0,999) 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

 

 

 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 11 (53) ǐ ʏʘʩʪʴ 5 ǐ ʅʦʷʙʨʴ 

 

20 

 

ʊʘʙʣʠʮʘ 2 ï ʄʦʣʦʯʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʛʦʣʰʪʠʥʠʟʠʨʦʚʘʥʥʳʭ ʢʦʨʦʚ ʷʨʦʩʣʘʚʩʢʦʡ ʧʦʨʦʜʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ 

ʠʥʙʨʠʜʠʥʛʘ 

ɺʘʨʠʘʥʪʳ  

ʧʦʜʙʦʨʘ 

ɻʦʣʦʚ ʋʜʦʡ, ʢʛ ʄɼɾ, % ʄɼɹ, % ɾʠʚʘʷ ʤʘʩʩʘ, ʢʛ 

MÑm Cv, % MÑm 
Cv, 

% 
MÑm 

Cv, 

% 
MÑm 

Cv, 

% 

1 ʣʘʢʪʘʮʠʷ 

ɺ ʩʨʝʜʥʝʤ ʧʦ 

ʚʳʙʦʨʢʝ 
707 

5356Ñ43,0 
21,4 

4,22Ñ0,02 
10,3 

3,11Ñ0,01 
6,2 

497Ñ1,5 8,2 

ɸʫʪʙʨʝʜʥʳʡ 

ʧʦʜʙʦʨ 
462 

5303Ñ54,6 
22,1 

4,26Ñ0,02 
10,2 

3,13Ñ0,01 
6,0 

497Ñ1,9 8,4 

ʀʥʙʨʠʜʠʥʛ  
245 

5457Ñ69,2 
19,9 

4,15Ñ0,03 

**  
10,1 

3,07Ñ0,01 

***  
6,2 

498Ñ2,5 7,9 

ɺ ʪʦʤ ʯʠʩʣʝ:          

ʆʪʜʘʣʝʥʥʳʡ 
189 

5550Ñ78,4* 
19,4 

4,12Ñ0,03 

***  
9,8 

3,07Ñ0,01 

***  
6,0 

498Ñ2,9 8,0 

ʋʤʝʨʝʥʥʳʡ 53 5127Ñ139,0 19,7 4,24Ñ0,06 10,9 3,07Ñ0,03 7,3 499Ñ5,3 7,7 

ɹʣʠʟʢʠʡ 3 5377Ñ1108,0 35,7 4,15Ñ0,20 8,4 3,07Ñ0,09 5,4 452Ñ7,1*** 2,7 

ʊʝʩʥʳʡ  - - - - - - - - - 

ʥʘʠʚʳʩʰʘʷ ʣʘʢʪʘʮʠʷ 

ɺ ʩʨʝʜʥʝʤ ʧʦ 

ʚʳʙʦʨʢʝ 
707 

7345Ñ53,0 
19,2 

4,60Ñ0,02 
11,5 

3,25Ñ0,01 
5,9 

562Ñ1,6 7,3 

ɸʫʪʙʨʝʜʥʳʡ 

ʧʦʜʙʦʨ 
462 

7272Ñ68,4 
20,2 

4,59Ñ0,02 
10,9 

3,25Ñ0,01 
6,0 

560Ñ2,0 7,9 

ʀʥʙʨʠʜʠʥʛ  245 7487Ñ81,8* 17,1 4,60Ñ0,04 12,4 3,25Ñ0,01 5,7 567Ñ2,3* 6,2 

ɺ ʪʦʤ ʯʠʩʣʝ:          

ʆʪʜʘʣʝʥʥʳʡ 189 7456Ñ92,6 17,1 4,57Ñ0,04 12,4 3,25Ñ0,01 5,6 564Ñ2,6 6,3 

ʋʤʝʨʝʥʥʳʡ 53 7577Ñ185,0 17,8 4,74Ñ0,08 12,4 3,28Ñ0,03 6,0 577Ñ4,1*** 5,2 

ɹʣʠʟʢʠʡ 
3 

7584Ñ110,9* 
2,5 

4,21Ñ0,18 

* 
7,2 

3,06Ñ0,05*** 
3,0 

534Ñ39,8 12,9 

ʊʝʩʥʳʡ  - - - - - - - - - 

ʇʨʠʤʝʯʘʥʠʝ: *- ʈÓ0,95; **- ʈÓ0,99; ***- ʈÓ0,999 ʧʨʠ ʦʮʝʥʢʝ ʨʘʟʥʠʮʳ ʤʝʞʜʫ ʘʫʪʙʨʝʜʥʳʤʠ ʠ ʠʥʙʨʝʜʥʳʤʠ 

ʞʠʚʦʪʥʳʤʠ. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʦʩʪʦʚʝʨʥʦʝ ʚʣʠʷʥʠʝ ʠʥʙʨʠʜʠʥʛʘ ʥʘ ʫʜʦʡ, ʞʠʨʥʦ- ʠ ʙʝʣʢʦʚʦʤʦʣʦʯʥʦʩʪʴ ʯʠʩʪʦʧʦʨʦʜʥʳʭ ʢʦʨʦʚ ʟʘ 

ʥʘʠʚʳʩʰʫʶ ʣʘʢʪʘʮʠʶ ʚʳʷʚʣʝʥʦ ʚ ʠʥʙʨʝʜʥʦʤ ʧʦʜʙʦʨʝ ʩ ʦʪʜʘʣʝʥʥʦʡ ʩʪʝʧʝʥʴʶ ʨʦʜʩʪʚʘ. ʅʘʠʙʦʣʴʰʠʡ ʧʦʢʘʟʘʪʝʣʴ ʥʘʜʦʷ 

ʧʦ ʥʘʠʚʳʩʰʝʡ ʣʘʢʪʘʮʠʠ ʫ ʛʦʣʰʪʠʥʠʟʠʨʦʚʘʥʥʳʭ ʢʦʨʦʚ ʷʨʦʩʣʘʚʩʢʦʡ ʧʦʨʦʜʳ ʫʩʪʘʥʦʚʣʝʥ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʣʠʟʢʦʛʦ 

ʠʥʙʨʠʜʠʥʛʘ.  

ʋʯʠʪʳʚʘʷ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʨʘʟʚʝʜʝʥʠʶ ʯʠʩʪʦʧʦʨʦʜʥʳʭ ʠ ʛʦʣʰʪʠʥʠʟʠʨʦʚʘʥʥʳʭ ʢʦʨʦʚ ʷʨʦʩʣʘʚʩʢʦʡ 

ʧʦʨʦʜʳ, ʨʝʢʦʤʝʥʜʫʝʤ ʧʨʠʤʝʥʝʥʠʝ ʫʤʝʨʝʥʥʦʛʦ ʠ ʦʪʜʘʣʝʥʥʦʛʦ ʠʥʙʨʠʜʠʥʛʘ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʠʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʩʭʦʜʩʪʚʦ ʩ 

ʚʳʜʘʶʱʠʤʠʩʷ ʧʨʝʜʢʘʤʠ ʠ ʧʦʣʫʯʘʪʴ ʞʠʚʦʪʥʳʭ ʩ ʚʳʩʦʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. 
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ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʧʨʦʩ ʚʣʠʷʥʠʷ ʚʠʙʨʦʪʝʧʣʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʦʪ ʧʴʝʟʦʢʝʨʘʤʠʯʝʩʢʠʭ 
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ELIMINATING BUILDUP OF SOIL ON THE WORKING BODIES OF FARM MASHINES USING 

PIEZOCERAMIC EMITTERS  

Abstract 

This article discusses the effect of the impact of thermal vibration piezoceramic oscillators on the process of adhesion of 

soil to the working bodies of agricultural machines. The experimental work and obtained values of response- soil separation 

time from the effects of humidity and time of soil freezing. After the experiment, the processing mathematical model 

dependencies have been obtained, provided graphic interpretation thermal vibration effects of piezoceramic oscillators 

conclusions about the appropriateness of piezoceramic oscillators. In this article application of piezoceramic oscillators for 

fight against adhesion of soil to working bodies of farm machines is considered. Also experiment was executed, and 

experimental data are obtained. After processing regularities were received and graphic display of use of piezoceramic 

oscillators is constructed. Further conclusions that use of piezoceramic oscillators more useful from the point of view of 

compactness and uniformity of an arrangement on surfaces of working body than, for example, use of means existing at 

present for heating or vibration influence are drawn.  

Keywords: piezoelectric, oscillator, adhesives, farm equipment, soils. 

 

ʚʝʜʝʥʠʝ. ʈʳʭʣʝʥʠʝ ʚʣʘʞʥʳʭ ʩʚʷʟʥʳʭ ʧʦʯʚʦʛʨʫʥʪʦʚ (ʦʩʦʙʝʥʥʦ ʧʨʠ ʤʠʥʫʩʦʚʦʡ ʪʝʤʧʝʨʘʪʫʨʝ) ʧʨʠʚʦʜʠʪ ʢ 

ʥʘʣʠʧʘʥʠʶ ʠ ʥʘʤʝʨʟʘʥʠʶ (ʘʜʛʝʟʠʠ) ʧʦʯʚʦʛʨʫʥʪʘ ʥʘ ʨʘʙʦʯʠʝ ʦʨʛʘʥʳ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʤʘʰʠʥ, ʯʪʦ 

ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪ  ʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ. ʊʘʢʞʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ  ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʨʠ ʨʝʟʘʥʠʠ (ʢʦʧʘʥʠʠ) ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʣʠʧʘʥʠʷ ʚʣʘʞʥʦʛʦ ʧʦʯʚʦʛʨʫʥʪʘ ʢ ʨʘʙʦʯʝʤʫ ʦʨʛʘʥʫ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʤʘʰʠʥʳ ʠ ʚʦʟʨʘʩʪʘʶʪ 

ʧʨʦʩʪʦʠ ʤʘʰʠʥ ʚʩʣʝʜʩʪʚʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʯʠʩʪʢʠ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ. ʉʫʱʝʩʪʚʫʝʪ ʯʝʪʳʨʝ ʛʨʫʧʧʳ ʤʝʪʦʜʦʚ ʩʥʠʞʝʥʠʷ 

ʘʜʛʝʟʠʠ ʧʦʯʚʦʛʨʫʥʪʦʚ ʢ ʧʦʚʝʨʭʥʦʩʪʷʤ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʤʘʰʠʥ: ʤʝʪʦʜʳ, ʩʦʟʜʘʶʱʠʝ ʥʘ ʛʨʘʥʠʮʝ 

ʢʦʥʪʘʢʪʘ ʧʨʦʤʝʞʫʪʦʯʥʳʡ ʩʣʦʡ; ʤʝʪʦʜʳ, ʧʨʠʚʦʜʷʱʠʝ ʢ  ʦʩʣʘʙʣʝʥʠʶ ʘʜʛʝʟʠʦʥʥʳʭ ʩʚʷʟʝʡ ʧʨʠ ʚʥʝʰʥʝʤ 

(ʠʥʪʝʥʩʠʬʠʮʠʨʫʶʱʝʤ) ʚʦʟʜʝʡʩʪʚʠʠ; ʢʦʥʩʪʨʫʢʪʦʨʩʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ; ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʤʝʪʦʜʳ. ʇʦ 

ʭʘʨʘʢʪʝʨʫ ʠ ʧʨʠʥʮʠʧʫ ʜʝʡʩʪʚʠʷ ʤʝʪʦʜʳ ʠ ʩʨʝʜʩʪʚʘ ʜʣʷ ʙʦʨʴʙʳ ʩ ʧʨʠʣʠʧʘʥʠʝʤ ʠ ʧʨʠʤʝʨʟʘʥʠʝʤ ʧʦʯʚʦʛʨʫʥʪʦʚ ʢ 

ʨʘʙʦʯʠʤ ʦʨʛʘʥʘʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʤʘʰʠʥ  ʤʦʞʥʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʥʘ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʠ ʩʨʝʜʩʪʚʘ,  

ʦʯʠʱʘʶʱʠʝ ʨʘʙʦʯʠʡ ʦʨʛʘʥ  .ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤʠ ʷʚʣʷʶʪʩʷ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʤʝʪʦʜʳ, 

ʩʦʯʝʪʘʶʱʠʝ ʚ ʩʝʙʝ ʜʦʩʪʦʠʥʩʪʚʘ ʜʚʫʭ ʠ ʙʦʣʝʝ ʤʝʪʦʜʦʚ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚʠʙʨʦʪʝʧʣʦʚʦʡ [1-4].  

ɺ ʩʪʘʪʴʝ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʦʪʥʦʩʷʱʝʛʦʩʷ ʢ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʤ ʤʝʪʦʜʘʤ 

(ʩʦʯʝʪʘʥʠʝ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʡ ʚʠʙʨʘʮʠʠ ʠ ʥʘʛʨʝʚʘ). ʂʦʤʙʠʥʠʨʦʚʘʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʩʦʟʜʘʝʪʩʷ ʧʴʝʟʦʢʝʨʘʤʠʯʝʩʢʠʤ 

ʠʟʣʫʯʘʪʝʣʝʤ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ  ʜʚʝ ʢʝʨʘʤʠʯʝʩʢʠʝ ʧʣʘʩʪʠʥʳ, ʚʝʨʭʥʶʶ ʥʘʢʣʘʜʢʫ  ʠʟ ʜʶʨʘʣʶʤʠʥʠʷ, ʥʠʞʥʶʶ 

ʥʘʢʣʘʜʢʫ  ʠʟ ʩʪʘʣʠ 45 ʠ ʧʨʦʢʣʘʜʢʠ  ʪʦʣʱʠʥʦʡ 0,2é0,3 ʤʤ ʠʟ ʤʷʛʢʦʡ ʬʦʣʴʛʠ.  ʇʴʝʟʦʢʝʨʘʤʠʯʝʩʢʠʝ ʧʣʘʩʪʠʥʳ ʠ 

ʥʘʢʣʘʜʢʠ ʩʢʨʝʧʣʝʥʳ ʤʝʞʜʫ ʩʦʙʦʡ  ʮʝʥʪʨʘʣʴʥʳʤ ʙʦʣʪʦʤ. ɺ ʢʘʯʝʩʪʚʝ ʧʴʝʟʦʵʣʝʤʝʥʪʦʚ ʧʨʠʤʝʥʝʥʳ ʢʦʣʴʮʘ ʠʟ ʤʘʩʩʳ ʎʊʉ-

19 ʩʦ ʩʣʝʜʫʶʱʠʤʠ ʨʘʟʤʝʨʘʤʠ: ʥʘʨʫʞʥʳʡ ʜʠʘʤʝʪʨ ʢʦʣʴʮʘ 50 ʤʤ, ʚʥʫʪʨʝʥʥʠʡ ʜʠʘʤʝʪʨ ʢʦʣʴʮʘ 20 ʤʤ[1]. 

ɺ 
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ʈʠʩ. 1 ï ʉʭʝʤʘ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʩʪʝʥʜʘ: 

1 ï ʧʴʝʟʦʢʝʨʘʤʠʯʝʩʢʠʡ ʠʟʣʫʯʘʪʝʣʴ ʇʇ-0,063(37);  2 ï ʠʤʠʪʘʪʦʨ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ; 3 ï ʛʨʫʥʪʦʚʳʡ ʦʙʨʘʟʝʮ 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʇʨʦʚʝʜʝʥʠʝ ʢɻʩʧʝʨʠʤʝʥʪʦʚ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʥʘ ʣʘʙʦʨʘʪʦʨʥʦʤ ʩʪʝʥʜʝ ʧʨʠ ʨʘʟʣʠʯʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʝ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ (-10
0
ʉ, -15

0
ʉ, -20

0
ʉ). ɺ  ʠʩʧʳʪʘʥʠʷʭ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʧʦʯʚʦʛʨʫʥʪ ʩʫʛʣʠʥʦʢ ʜʠʩʧʝʨʩʥʳʡ, 

ʩʚʷʟʥʳʡ, ʦʧʨʝʜʝʣʝʥʥʦʡ ʚʝʩʦʚʦʡ ʚʣʘʞʥʦʩʪʠ X1(W=7,5%; 12,5%; 17,5%).  

ʀʩʭʦʜʥʳʡ ʧʦʯʚʦʛʨʫʥʪ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʢ ʵʢʩʧʝʨʠʤʝʥʪʫ ʧʦʜʚʝʨʛʘʣʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ 

ʩʪʘʙʠʣʴʥʦʩʪʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʜʣʷ ʚʩʝʡ ʩʝʨʠʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩ ʜʘʥʥʳʤ ʪʠʧʦʤ ʧʦʯʚʦʛʨʫʥʪʘ. ʇʦʜʛʦʪʦʚʢʘ 

ʧʦʯʚʦʛʨʫʥʪʘ ʢ ʵʢʩʧʝʨʠʤʝʥʪʫ ʚʢʣʶʯʘʣʘ: ʜʦʚʝʜʝʥʠʝ ʚʝʩʦʚʦʡ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʦʛʨʫʥʪʘ ʜʦ ʪʨʝʙʫʝʤʦʡ ʧʦ ʫʩʣʦʚʠʷʤ 

ʵʢʩʧʝʨʠʤʝʥʪʘ; ʫʧʣʦʪʥʝʥʠʝ ʧʦʯʚʦʛʨʫʥʪʘ ʚ ʧʨʠʙʦʨʝ ʉʦʶʟʜʦʨʥʠʠ ʜʣʷ ʩʪʘʥʜʘʨʪʥʦʛʦ ʫʧʣʦʪʥʝʥʠʷ ʧʦ ɻʆʉʊ 22733-2002 ʜʦ 

ʉʫʜ=3é6 ʫʜʘʨʦʚ ʫʜʘʨʥʠʢʘ ɼʦʨʅʀʀ. 

ʇʦʨʷʜʦʢ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʙʳʣ ʩʣʝʜʫʶʱʠʤ (ʩʤ. ʨʠʩ. 1): ʙʶʢʩʘ ʩ ʦʙʨʘʟʮʦʤ ʧʦʯʚʦʛʨʫʥʪʘ  3 ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʚʝʩʦʚʦʡ ʚʣʘʞʥʦʩʪʠ ʫʩʪʘʥʘʚʣʠʚʘʣʩʷ ʥʘ ʤʦʜʝʣʴ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ 2 ʩ ʧʴʝʟʦʢʝʨʘʤʠʯʝʩʢʠʤ ʠʟʣʫʯʘʪʝʣʝʤ 1 ʠ ʟʘʤʦʨʘʞʠʚʘʣʩʷ 

ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚ ʪʝʯʝʥʠʝ ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ X2 ʦʪ 5 ʜʦ 15 ʤʠʥʫʪ. ʇʦ ʠʩʪʝʯʝʥʠʠ ʵʪʦʛʦ ʚʨʝʤʝʥʠ 

ʚʢʣʶʯʘʣʩʷ ʧʴʝʟʦʢʝʨʘʤʠʯʝʩʢʠʡ ʠʟʣʫʯʘʪʝʣʴ ʠ ʟʘʤʝʨʷʣʦʩʴ ʚʨʝʤʷ Y ʚ ʩʝʢʫʥʜʘʭ(ʩ), ʧʦ ʠʩʪʝʯʝʥʠʠ  ʢʦʪʦʨʦʛʦ ʛʨʫʥʪʦʚʳʡ 

ʦʙʨʘʟʝʮ ʦʪʨʳʚʘʣʩʷ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʜʝʣʠ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ. 

ɸʥʘʣʠʟ ʘʧʨʠʦʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʘʢʪʠʚʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʤʦʞʝʪ ʙʳʪʴ ʚʳʙʨʘʥ ʩʠʤʤʝʪʨʠʯʥʳʡ ʢʚʘʟʠ - D - ʦʧʪʠʤʘʣʴʥʳʡ ʧʣʘʥ ʜʣʷ ʜʚʫʭʬʘʢʪʦʨʥʦʡ ʤʦʜʝʣʠ 

ʩ N = 13 ʠ  ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʫʨʦʚʥʠ ʠ ʠʥʪʝʨʚʘʣʳ ʚʘʨʴʠʨʦʚʘʥʠʷ ʬʘʢʪʦʨʦʚ. ɼʣʷ ʥʘʭʦʞʜʝʥʠʷ ʥʝʠʟʚʝʩʪʥʳʭ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʫʨʘʚʥʝʥʠʷ  ʨʝʛʨʝʩʩʠʠ ʧʨʠʤʝʥʷʣʩʷ  ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ ModelNR. 

ʈʝʟʫʣʴʪʘʪʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʙʦʪʢʠ ʙʳʣʠ ʧʦʣʫʯʝʥʳ  ʫʨʘʚʥʝʥʠʷ ʨʝʛʨʝʩʩʠʠ  ʚʨʝʤʝʥʠ ʥʘʯʘʣʘ ʦʪʨʳʚʘ ʧʦʯʚʦʛʨʫʥʪʘ 

ʦʪ ʚʣʠʷʥʠʷ ʩʣʝʜʫʶʱʠʭ ʬʘʢʪʦʨʦʚ:  

ʚʝʩʦʚʦʡ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʦʛʨʫʥʪʘ  

ώ ρρȢπυ τὢ ρπȢφχὢ - ʧʨʠ t
0
ʦʢʨ. ʩʨʝʜʳ -20

0 

ώ ρυȢψψ τȢυὢ ρπȢφχὢ - ʧʨʠ t
0
ʦʢʨ. ʩʨʝʜʳ -15

0
 

ώ ςτȢπυ υὢ ρπȢφχὢ - ʧʨʠ t
0
ʦʢʨ. ʩʨʝʜʳ -10

0
 

ʚʨʝʤʝʥʠ ʧʨʠʤʝʨʟʘʥʠʷ ʧʦʯʚʦʛʨʫʥʪʘ 

ώ σρȢπυ φὢ ρȢφχὢ - ʧʨʠ t
0
ʦʢʨ. ʩʨʝʜʳ -20

0
 

ώ ρυȢψψ φȢυὢ ρȢφχὢ - ʧʨʠ t
0
ʦʢʨ. ʩʨʝʜʳ -15

0
 

ώ ςςȢπυ χὢ ρȢφχὢ - ʧʨʠ t
0
ʦʢʨ. ʩʨʝʜʳ -10

0
 

ʅʘ ʨʠʩ.2,3 ʧʨʝʜʩʪʘʚʣʝʥʘ ʛʨʘʬʠʯʝʩʢʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʫʨʘʚʥʝʥʠʡ ʨʝʛʨʝʩʩʠʠ, ʧʦʣʫʯʝʥʥʳʭ ʧʦʩʣʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

ʦʙʨʘʙʦʪʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ  ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ AdvancedGrapher. 

  
ʈʠʩ. 2 ï ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʚʨʝʤʝʥʠ ʦʪʨʳʚʘ ʧʦʯʚʦʛʨʫʥʪʘ ʦʪ ʝʛʦ ʚʝʩʦʚʦʡ ʚʣʘʞʥʦʩʪʠ ʧʨʠ t
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ʀʟ ʛʨʘʬʠʢʘ ʚʠʜʥʦ, ʯʪʦ ʜʣʷ ʦʪʨʳʚʘ ʛʨʫʥʪʦʚʦʛʦ ʦʙʨʘʟʮʘ ʩ ʚʝʩʦʚʦʡ ʚʣʘʞʥʦʩʪʴʶ 7,5%, ʧʦ ʦʢʦʥʯʘʥʠʶ ʧʝʨʠʦʜʘ 

ʧʨʠʤʝʨʟʘʥʠʷ 15 ʤʠʥ, ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʠʤʠʪʘʪʦʨʘ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ ʥʝ ʟʘʚʠʩʠʤʦ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ   

ʪʨʝʙʫʝʪʩʷ ʥʘʠʙʦʣʴʰʝʝ ʚʨʝʤʷ ʚʦʟʜʝʡʩʪʚʠʷ ʠʟʣʫʯʘʪʝʣʷ, ʪ.ʢ. ʚ ʧʦʯʚʦʛʨʫʥʪʝ ʤʘʣʦʝ ʢʦʣʠʯʝʩʪʚʦ  ʚʦʜʳ ʠ ʦʙʨʘʟʝʮ ʥʝ ʪʦʣʴʢʦ 

ʧʨʠʤʝʨʟʘʝʪ ʢ ʤʝʪʘʣʣʫ, ʘ ʪʘʢʞʝ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠʣʠʧʘʥʠʝ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʥʝʦʙʭʦʜʠʤʦ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʵʥʝʨʛʠʠ ʜʣʷ 

ʧʦʜʩʫʰʠʚʘʥʠʷ ʧʦʯʚʦʛʨʫʥʪʘ ʚ ʤʝʩʪʝ ʢʦʥʪʘʢʪʘ ʩ ʤʝʪʘʣʣʦʤ. ɼʣʷ ʧʦʯʚʦʛʨʫʥʪʘ ʩ ʚʝʩʦʚʦʡ ʚʣʘʞʥʦʩʪʴʶ 17,5% ʥʝʦʙʭʦʜʠʤʦ 
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ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 11 (53) ǐ ʏʘʩʪʴ 5 ǐ ʅʦʷʙʨʴ 
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ʤʝʥʴʰʝ ʚʨʝʤʝʥʠ ʚʦʟʜʝʡʩʪʚʠʷ ʠʟʣʫʯʘʪʝʣʷ, ʪ.ʢ. ʫ ʙʦʣʝʝ ʚʣʘʞʥʳʭ ʧʦʯʚʦʛʨʫʥʪʦʚ ʧʨʦʯʥʦʩʪʴ ʧʨʠʤʝʨʟʘʥʠʷ  ʧʦʯʚʦʛʨʫʥʪʘ  ʢ 

ʤʝʪʘʣʣʫ ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ ʧʨʦʯʥʦʩʪʴʶ ʣʴʜʘ, ʘ, ʢʘʢ ʠʟʚʝʩʪʥʦ[1-4], ʧʨʠ ʚʠʙʨʦʪʝʧʣʦʚʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʟʘʤʦʨʦʞʝʥʥʳʡ 

ʧʦʯʚʦʛʨʫʥʪ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʨʫʰʝʥʠʝ ʣʴʜʘ, ʩʦʜʝʨʞʘʱʝʛʦʩʷ ʚ ʧʦʯʚʦʛʨʫʥʪʝ.  ʅʘ ʛʨʘʬʠʢʝ ʪʘʢʞʝ ʚʠʜʥʦ, 

ʯʪʦ ʜʣʷ ʧʦʯʚʦʛʨʫʥʪʘ ʩ ʚʝʩʦʚʦʡ ʚʣʘʞʥʦʩʪʴʶ 12,5% ʥʝʦʙʭʦʜʠʤʦ ʥʘʠʤʝʥʴʰʝʝ ʚʨʝʤʷ ʚʦʟʜʝʡʩʪʚʠʷ, ʪ.ʢ. ʚʦʜʳ ʚ 

ʧʦʯʚʦʛʨʫʥʪʝ ʝʱʝ ʥʝ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʧʨʦʯʥʦʛʦ ʧʨʠʤʝʨʟʘʥʠʷ ʢ ʤʝʪʘʣʣʫ, ʥʦ ʫʞʝ ʥʝ ʧʨʦʠʩʭʦʜʠʪ ʧʨʦʮʝʩʩ ʧʨʠʣʠʧʘʥʠʷ 

ʧʦʯʚʦʛʨʫʥʪʘ, ʪ.ʢ ʚʦʜʘ ʟʘʤʝʨʟʘʝʪ ʙʳʩʪʨʝʝ. 

 
ʈʠʩ. 3 - ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʚʨʝʤʝʥʠ ʦʪʨʳʚʘ ʛʨʫʥʪʘ ʦʪ ʚʨʝʤʝʥʠ ʧʨʠʤʝʨʟʘʥʠʷ ʧʦʯʚʦʛʨʫʥʪʘ ʧʨʠ t
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ɸʥʘʣʠʟ ʛʨʘʬʠʢʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʥʘ ʨʠʩ.3, ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ, ʧʦʥʠʞʘʶʱʝʡʩʷ 

ʦʪ -10
0 
ʜʦ -20

0
 (ʛʨʫʥʪʦʚʳʡ ʦʙʨʘʟʝʮ ʩ ʚʝʩʦʚʦʡ ʚʣʘʞʥʦʩʪʴʶ, ʨʘʚʥʦʡ 17,5%, ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʝʩʪʝʩʪʚʝʥʥʦʡ ʚʣʘʞʥʦʩʪʠ ʜʣʷ 

ʜʘʥʥʦʛʦ ʪʠʧʘ ʧʦʯʚʦʛʨʫʥʪʘ), ʩ ʨʦʩʪʦʤ ʚʨʝʤʝʥʠ ʧʨʠʤʝʨʟʘʥʠʷ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ  ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʦʟʜʝʡʩʪʚʠʷ 

ʠʟʣʫʯʘʪʝʣʷ ʜʣʷ ʦʪʨʳʚʘ ʦʙʨʘʟʮʘ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʜʝʣʠ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ. ɼʘʥʥʳʡ ʬʘʢʪ ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʧʨʠ 

ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚʨʝʤʷ ʟʘʤʝʨʟʘʥʠʷ ʚʦʜʳ ʚ ʛʨʫʥʪʦʚʦʤ ʦʙʨʘʟʮʝ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʧʦʥʠʞʝʥʠʶ 

ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʩʧʨʦʝʢʪʠʨʦʚʘʥʦ ʫʩʪʨʦʡʩʪʚʦ ʩ ʫʩʪʘʥʦʚʢʦʡ ʥʘ ʥʝʤ ʧʘʢʝʪʥʳʭ 

ʧʴʝʟʦʢʝʨʘʤʠʯʝʩʢʠʭ ʠʟʣʫʯʘʪʝʣʝʡ [2], ʢʦʪʦʨʳʝ ʨʘʟʤʝʱʝʥʳ ʥʘ ʨʘʙʦʯʝʤ ʦʨʛʘʥʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʤʘʰʠʥʳ.  ɺ 

ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʠʤʝʥʝʥʳ ʧʴʝʟʦʢʝʨʘʤʠʯʝʩʢʠʝ ʠʟʣʫʯʘʪʝʣʠ, ʨʘʟʤʝʱʝʥʥʳʝ ʚ ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʦʪʚʝʨʩʪʠʷʭ ʚ ʨʘʙʦʯʝʤ ʦʨʛʘʥʝ 

ʠ ʟʘʢʨʝʧʣʝʥʥʳʝ ʚ ʥʠʭ ʮʝʥʪʨʘʣʴʥʳʤ ʙʦʣʪʦʤ.  ʅʘʙʦʨ ʧʴʝʟʦʢʝʨʘʤʠʯʝʩʢʠʭ ʠʟʣʫʯʘʪʝʣʝʡ ʩʦʟʜʘʝʪ ʧʨʦʜʦʣʴʥʳʝ ʢʦʣʝʙʘʥʠʷ, 

ʢʦʪʦʨʳʝ ʧʝʨʝʜʘʶʪʩʷ ʮʝʥʪʨʘʣʴʥʦʤʫ ʙʦʣʪʫ, ʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʘʛʨʝʚʘ ʧʴʝʟʦʢʝʨʘʤʠʯʝʩʢʦʡ ʤʘʩʩʳ ʧʨʦʠʩʭʦʜʠʪ ʠ ʥʘʛʨʝʚ 

ʮʝʥʪʨʘʣʴʥʦʛʦ ʙʦʣʪʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʧʦʚʝʨʭʥʦʩʪʴ ʮʝʥʪʨʘʣʴʥʦʛʦ ʙʦʣʪʘ ʷʚʣʷʝʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠʩʪʦʯʥʠʢʦʤ 

ʪʝʧʣʦʚʦʛʦ ʠ ʚʠʙʨʘʮʠʦʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪ ʥʘʣʠʧʘʥʠʝ ʧʦʯʚʦʛʨʫʥʪʘ ʥʘ  ʧʦʚʝʨʭʥʦʩʪʴ ʨʘʙʦʯʝʛʦ 

ʦʨʛʘʥʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʤʘʰʠʥʳ.  

ɺʳʚʦʜʳ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʴʝʟʦʢʝʨʘʤʠʯʝʩʢʠʭ ʠʟʣʫʯʘʪʝʣʝʡ ʙʦʣʝʝ ʚʳʛʦʜʥʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʢʦʤʧʘʢʪʥʦʛʦ ʠ 

ʨʘʚʥʦʤʝʨʥʦʛʦ ʨʘʟʤʝʱʝʥʠʷ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ ʯʝʤ, ʢ ʧʨʠʤʝʨʫ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʥʘ ʜʘʥʥʳʡ 

ʤʦʤʝʥʪ ʩʨʝʜʩʪʚ ʜʣʷ ʦʙʦʛʨʝʚʘ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ ʠʣʠ ʚʠʙʨʘʮʠʦʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ʊʝʭʥʠʯʝʩʢʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʤʘʰʠʥ ʩ ʧʴʝʟʦʢʝʨʘʤʠʯʝʩʢʠʤʠ ʠʟʣʫʯʘʪʝʣʷʤʠ ʜʣʷ ʩʥʠʞʝʥʠʷ ʘʜʛʝʟʠʠ ʧʨʠ ʨʘʙʦʪʝ ʥʘ ʚʣʘʞʥʳʭ 

ʧʦʯʚʦʛʨʫʥʪʘʭ ʧʨʠ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚ 1,2é1,4 ʨʘʟʘ ʙʦʣʴʰʝ [2], ʯʝʤ ʫ ʤʘʰʠʥ, ʥʝ ʦʙʦʨʫʜʦʚʘʥʥʳʭ ʪʘʢʠʤ 

ʫʩʪʨʦʡʩʪʚʦʤ, ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʦʪ ʠʭ ʚʥʝʜʨʝʥʠʷ ʦʙʫʩʣʦʚʣʝʥ ʧʦʚʳʰʝʥʠʝʤ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʧʦʵʪʦʤʫ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʛʦʚʦʨʠʪʴ ʦ  ʧʨʠʤʝʥʝʥʠʷ ʧʴʝʟʦʢʝʨʘʤʠʯʝʩʢʠʭ ʠʟʣʫʯʘʪʝʣʝʡ ʜʣʷ ʩʥʠʞʝʥʠʷ ʘʜʛʝʟʠʠ ʧʦʯʚʦʛʨʫʥʪʦʚ ʢ 

ʨʘʙʦʯʠʤ ʦʨʛʘʥʘʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʤʘʰʠʥ.  
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NSAID-INDUSED GASTROENTHEROPATHY  

Abstract 

Nonsteroidal anti-inflammatory drugs are widely used in modern veterinary medicine as an analgesic and anti-

inflammatory drugs, relieves pain and the development of the inflammatory process. NSAIDs inhibit the enzyme 

cyclooxygenase (COX), which converts arachidonic acid to prostaglandins, thromboxanes and prostacyclin. Blocking these 

eicosanoids has analgesic, antipyretic, anti-thrombotic, anti-inflammatory actions and antiendotoksicheskim. Many drugs in 

the arsenal of NSAIDs cause serious side effects (erosive violations in the mucosa of the gastrointestinal tract, and others.). 

The development of modern pharmaceutical technology allows you to create new forms of drugs that can greatly reduce the 

adverse (negative) effects in their application 

Keywords: nonsteroidal anti-inflammatory drugs, films, new drugs, gastroentheropathy. 

 

ʝʩʪʝʨʦʠʜʥʳʝ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʧʨʝʧʘʨʘʪʳ (ʅʇɺʇ) ʵʬʬʝʢʪʠʚʥʳ ʧʨʠ ʢʫʧʠʨʦʚʘʥʠʠ ʦʩʪʨʦʡ ʠ 

ʭʨʦʥʠʯʝʩʢʦʡ ʙʦʣʠ ʨʘʟʣʠʯʥʦʛʦ ʛʝʥʝʟʘ ʫ ʞʠʚʦʪʥʳʭ. ʇʦʥʠʤʘʥʠʝ ʤʝʭʘʥʠʟʤʦʚ,  ʟʘ ʩʯʝʪ ʢʦʪʦʨʳʭ ʅʇɺʇ 

ʧʨʦʷʚʣʷʶʪ ʘʥʘʣʴʛʝʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ, ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʤʠʥʠʤʠʟʘʮʠʠ ʧʦʙʦʯʥʦʛʦ ʜʝʡʩʪʚʠʷ ʧʨʝʧʘʨʘʪʦʚ ʠ ʠʟʤʝʥʝʥʠʷ ʠʭ 

ʜʝʡʩʪʚʠʷ ʧʨʠ ʢʦʤʙʠʥʘʮʠʠ ʩ ʜʨʫʛʠʤʠ ʣʝʢʘʨʩʪʚʝʥʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ [3].   

ʀʥʪʝʥʩʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʅʇɺʇ ʚ ʚʝʪʝʨʠʥʘʨʠʠ ʦʙʲʷʩʥʷʝʪʩʷ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʪʝʤ ʬʘʢʪʦʤ, ʯʪʦ ʵʪʠ ʧʨʝʧʘʨʘʪʳ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʟʘʤʝʥʠʤʳ ʧʨʠ ʪʝʨʘʧʠʠ ʤʥʦʛʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʩ ʪʘʢʠʤʠ ʩʠʤʧʪʦʤʘʤʠ ʢʘʢ ʚʦʩʧʘʣʝʥʠʝ, ʙʦʣʴ, ʣʠʭʦʨʘʜʢʘ ʠ ʜʨ. 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʘʪʦʛʝʥʝʟʘ ʠ ʤʝʭʘʥʠʟʤʦʚ ʜʝʡʩʪʚʠʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʤʝʥʥʦ ʅʇɺʇ, ʪ.ʢ. ʦʜʥʠ ʠ ʪʝ ʞʝ 

ʤʝʜʠʘʪʦʨʳ (ʧʨʦʩʪʘʛʣʘʥʜʠʥʳ, ʇɻ) ʚʳʟʳʚʘʶʪ ʨʘʟʚʠʪʠʝ ʙʦʣʝʚʦʡ ʠ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ. ʅʇɺʉ ʧʨʦʷʚʣʷʶʪ ʩʚʦʡ 

ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʟʘ ʩʯʝʪ ʧʦʜʘʚʣʝʥʠʷ ʚʳʨʘʙʦʪʢʠ ʧʨʦʩʪʘʛʣʘʥʜʠʥʦʚ [3,6]. ʄʘʢʩʠʤʘʣʴʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ 

(ʉʤʘʭ) ʬʝʥʠʣʙʫʪʘʟʦʥʘ, ʢʝʪʦʧʨʦʬʝʥʘ ʠ ʢʘʨʧʨʦʬʝʥʘ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʚ ʦʯʘʛʝ ʚʦʩʧʘʣʝʥʠʷ ʠ ʩʦʭʨʘʥʷʝʪʩʷ ʚ ʚʦʩʧʘʣʠʪʝʣʴʥʦʤ 

ʵʢʩʩʫʜʘʪʝ ʚ ʪʝʯʝʥʠʝ ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʯʝʤ ʚ ʧʣʘʟʤʝ. ʕʪʦ ʷʚʣʝʥʠʝ ʦʙʲʷʩʥʷʝʪ ʟʘʤʝʜʣʝʥʥʦʝ ʥʘʯʘʣʦ ʠ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʝ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʝ ʜʝʡʩʪʚʠʝ ʧʨʝʧʘʨʘʪʦʚ, ʢʦʪʦʨʦʝ ʥʝ ʩʚʷʟʘʥʦ ʩ ʬʘʨʤʘʢʦʢʠʥʝʪʠʢʦʡ ʧʣʘʟʤʳ. 

ʇʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʝ ʜʝʡʩʪʚʠʝ ʅʇɺʉ ʩʚʷʟʘʥʦ ʥʝ ʪʦʣʴʢʦ ʩ ʧʦʜʘʚʣʝʥʠʝʤ ʬʫʥʢʮʠʡ ʮʠʢʣʦʦʢʩʠʛʝʥʘʟʳ. ʇʨʝʧʘʨʘʪʳ 

ʜʘʥʥʦʡ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʡ ʛʨʫʧʧʳ ʙʦʣʝʝ ʣʠʧʦʬʠʣʴʥʳ ʧʨʠ ʥʠʟʢʦʤ pH ʚ ʚʦʩʧʘʣʝʥʥʳʭ ʪʢʘʥʷʭ. ʇʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʝ 

ʜʝʡʩʪʚʠʝ ʵʪʠʭ ʧʨʝʧʘʨʘʪʦʚ ʪʘʢʞʝ ʩʚʷʟʳʚʘʶʪ ʩʦ ʩʧʦʩʦʙʥʦʩʪʴʶ ʅʇɺʉ ʚʥʝʜʨʷʪʴʩʷ ʚ ʜʚʦʡʥʦʡ ʣʠʧʠʜʥʳʡ ʩʣʦʡ ʢʣʝʪʦʢ, ʪʝʤ 

ʩʘʤʳʤ ʧʨʝʨʳʚʘʷ ʦʙʳʯʥʳʝ ʩʠʛʥʘʣʳ ʠ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʙʝʣʢʘʤʠ ʚ ʢʣʝʪʦʯʥʳʭ ʤʝʤʙʨʘʥʘʭ. ɺ ʢʣʝʪʦʯʥʳʭ ʤʝʤʙʨʘʥʘʭ 

ʥʝʡʪʨʦʬʠʣʦʚ ʅʇɺʉ ʧʦʜʘʚʣʷʶʪ ʠʭ ʘʛʨʝʛʘʮʠʶ, ʫʤʝʥʴʰʘʶʪ ʚʳʜʝʣʝʥʠʝ ʬʝʨʤʝʥʪʦʚ ʠ ʦʙʨʘʟʦʚʘʥʠʝ ʧʝʨʦʢʩʠʜʘ, ʘ ʪʘʢʞʝ 

ʧʦʜʘʚʣʷʶʪ ʣʠʧʦʢʩʠʛʝʥʘʟʫ. ʅʝʩʤʦʪʨʷ ʥʘ ʙʦʣʴʰʦʝ ʩʪʨʫʢʪʫʨʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʅʇɺʇ, ʤʝʭʘʥʠʟʤ ʠʭ ʜʝʡʩʪʚʠʷ ʦʜʠʥʘʢʦʚ 

[6]. ʅʝʩʤʦʪʨʷ ʥʘ ʩʫʱʝʩʪʚʫʶʱʝʝ ʩʪʨʫʢʪʫʨʥʦʝ ʨʘʟʣʠʯʠʝ ʅʇɺʇ, ʚʩʝ ʵʪʠ ʧʨʝʧʘʨʘʪʳ ʦʙʣʘʜʘʶʪ ʩʭʦʜʥʳʤ ʤʝʭʘʥʠʟʤʦʤ 

ʜʝʡʩʪʚʠʷ, ʘ ʠʤʝʥʥʦ ï ʠʥʛʠʙʠʨʫʶʪ ʮʠʢʣʦʦʢʩʠʛʝʥʘʟʫ (ʎʆɻ) [3].  ɼʚʝ ʠʟʦʬʦʨʤʳ ʎʆɻ ʜʝʪʝʨʤʠʥʠʨʫʶʪʩʷ ʨʘʟʣʠʯʥʳʤʠ 

ʛʝʥʘʤʠ. ʎʆɻ-1 ʧʦʩʪʦʷʥʥʦ ʵʢʩʧʨʝʩʩʠʨʫʝʪʩʷ ʚ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʝ ʞʝʣʫʜʢʘ, ʪʨʦʤʙʦʮʠʪʘʭ ʠ ʧʦʯʢʘʭ. ʕʪʦʪ ʩʪʨʫʢʪʫʨʥʳʡ 

ʠʟʦʬʝʨʤʝʥʪ ʨʝʛʫʣʠʨʫʝʪ ʧʨʦʜʫʢʮʠʶ ʧʨʦʩʪʘʛʣʘʥʜʠʥʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʥʦʨʤʘʣʴʥʦʡ (ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ) 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʢʣʝʪʦʢ.  
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ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʠʟʦʬʝʨʤʝʥʪ ʎʆɻ-2, ʵʢʩʧʨʝʩʩʠʷ ʢʦʪʦʨʦʛʦ ʨʝʛʫʣʠʨʫʝʪʩʷ ʠʤʤʫʥʥʳʤʠ ʤʝʜʠʘʪʦʨʘʤʠ (ʮʠʪʦʢʠʥʘʤʠ), 

ʧʨʠʥʠʤʘʶʱʠʤʠ ʫʯʘʩʪʠʝ ʚ ʨʘʟʚʠʪʠʠ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʠ ʚʦʩʧʘʣʝʥʠʷ, ʫʯʘʩʪʚʫʝʪ ʚ ʩʠʥʪʝʟʝ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ 

ʧʨʦʩʪʘʛʣʘʥʜʠʥʦʚ [2,3,7].  

ʅʇɺʇ ʫʚʝʣʠʯʠʚʘʶʪ ʨʠʩʢ ʧʦʨʘʞʝʥʠʡ ʚʝʨʭʥʠʭ ʦʪʜʝʣʦʚ ʞʢʪ, ʢʦʪʦʨʳʝ ʧʨʦʷʚʣʷʶʪʩʷ ʪʘʢʠʤʠ ʩʠʤʧʪʦʤʘʤʠ ʢʘʢ 

ʫʤʝʨʝʥʥʘʷ ʜʠʩʧʝʧʩʠʷ ʠʣʠ ʙʦʣʝʝ ʩʝʨʴʝʟʥʳʤʠ ʦʩʣʦʞʥʝʥʠʷʤʠ, ʥʘʧʨʠʤʝʨ ʦʙʨʘʟʦʚʘʥʠʝ ʷʟʚ, ʛʝʤʦʨʨʘʛʠʡ ʠ ʧʝʨʬʦʨʘʮʠʡ [6]. 

ɼʦʧʦʜʣʠʥʥʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʡ ʪʨʘʢʪ (ɾʂʊ) ï ʵʪʦ ʩʠʩʪʝʤʘ ʦʨʛʘʥʦʚ, ʢʦʪʦʨʘʷ ʦʪʚʝʯʘʝʪ ʟʘ 

ʧʦʪʨʝʙʣʝʥʠʝ ʠ ʧʝʨʝʚʘʨʠʚʘʥʠʝ ʧʠʱʠ, ʚʩʘʩʳʚʘʥʠʝ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠ ʚʳʜʝʣʝʥʠʝ ʥʝʧʝʨʝʚʘʨʝʥʥʳʭ ʦʩʪʘʪʢʦʚ. 

ʉʣʠʟʠʩʪʘʷ ʦʙʦʣʦʯʢʘ ʞʢʪ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʪʘʢʠʤʠ ʘʛʨʝʩʩʠʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʢʘʢ: 

- ʧʠʱʝʚʦʡ ʬʘʢʪʦʨ: ʥʠʟʢʦʢʘʯʝʩʪʚʝʥʥʳʡ ʢʦʨʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʨʤʦʚ ʥʝʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʪʝʤʧʝʨʘʪʫʨʳ (ʩʣʠʰʢʦʤ 

ʛʦʨʷʯʠʝ, ʩʣʠʰʢʦʤ ʭʦʣʦʜʥʳʝ, ʟʘʤʦʨʦʞʝʥʥʳʝ ʢʦʨʤʘ), ʧʦʧʘʜʘʥʠʝ ʚ ʢʦʨʤ ʷʜʦʚʠʪʳʭ ʨʘʩʪʝʥʠʡ ʠ ʚʝʱʝʩʪʚ ʠʣʠ ʠʭ ʧʨʠʤʝʩʝʡ; 

- ʪʨʘʚʤʘʪʠʟʘʮʠʷ ʞʢʪ ʠʥʦʨʦʜʥʳʤʠ ʪʝʣʘʤʠ 

- ʘʛʨʝʩʩʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ. 

ʅʇɺʇ ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʶʪ ʥʘ ʩʣʠʟʠʩʪʫʶ ʦʙʦʣʦʯʢʫ ʞʢʪ, ʩʫʱʝʩʪʚʝʥʥʦ ʫʤʝʥʴʰʘʷ ʝʝ ʟʘʱʠʪʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʠ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʘʛʨʝʩʩʠʚʥʳʭ ʬʘʢʪʦʨʦʚ ʵʥʜʦ- ʠ ʵʢʟʦʛʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ [3,5,6]. 

ʇʦʨʘʞʝʥʠʷ ʞʢʪ, ʠʥʜʫʮʠʨʦʚʘʥʥʳʝ ʧʨʠʤʝʥʝʥʠʝʤ ʥʝʩʝʣʝʢʪʠʚʥʳʭ-ʅʇɺʇ, ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʘʥʳ ʩ ʧʨʤ̫ʳʤ, 

ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʤ ʨʘʟʜʨʘʞʝʥʠʝʤ ʠʣʠ ʨʘʟʣʠʯʥʳʤʠ ʙʠʦʭʠʤʠʯʝʩʢʠʤʠ ʠ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʤʠ ʤʝʭʘʥʠʟʤʘʤʠ, ʢʦʪʦʨʳʝ 

ʧʨʠʚʦʜʷʪ ʢ ʠʥʛʠʙʠʨʦʚʘʥʠʶ ʎʆɻ. ʉʣʠʟʠʩʪʘʷ ʦʙʦʣʦʯʢʘ ʞʝʣʫʜʢʘ ʠ ʜʚʝʥʘʜʮʘʪʠʧʝʨʩʪʥʦʡ ʢʠʰʢʠ ʙʦʛʘʪʘ ʇɻ, ʢʦʪʦʨʳʝ 

ʚʳʧʦʣʥʷʶʪ ʟʘʱʠʪʥʫʶ ʨʦʣʴ ʚ ʞʢʪ ʧʦʩʨʝʜʩʪʚʦʤ ʧʦʜʜʝʨʞʘʥʠʷ ʪʨʝʙʫʝʤʦʛʦ ʫʨʦʚʥʷ ʢʨʦʚʦʩʥʘʙʞʝʥʠʷ ʛʘʩʪʨʦʜʫʦʜʝʥʘʣʴʥʦʡ 

ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ, ʩʝʢʨʝʮʠʠ ʙʠʢʘʨʙʦʥʘʪʘ ʵʧʠʪʝʣʠʘʣʴʥʳʤʠ ʢʣʝʪʢʘʤʠ, ʩʝʢʨʝʮʠʠ ʩʣʠʟʠ ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʥʝʡʪʨʘʣʴʥʦʛʦ 

ʨʅ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ. ʇʦʣʘʛʘʶʪ, ʯʪʦ ʠʥʛʠʙʠʨʦʚʘʥʠʝ ʎʆɻ ʫʚʝʣʠʯʠʚʘʝʪ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ 

ʞʝʣʫʜʢʘ ʢ ʪʨʘʚʤʘʪʠʟʘʮʠʠ ʚ ʩʚʷʟʠ ʩ ʠʥʛʠʙʠʨʦʚʘʥʠʝʤ ʩʝʢʨʝʮʠʠ ʮʠʪʦʧʨʦʪʝʢʪʠʚʥʦʡ ʩʣʠʟʠ ʠ ʙʠʢʘʨʙʦʥʘʪʘ ʠ ʠʟʤʝʥʝʥʠʝʤ 

ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʩʣʠʟʠ. 

ɼʨʫʛʠʝ ʤʝʭʘʥʠʟʤʳ, ʧʦʪʝʥʮʠʘʣʴʥʦ ʚʦʚʣʝʯʝʥʥʳʝ ʚ ʧʘʪʦʛʝʥʝʟ ʛʘʩʪʨʦ-ʠʥʪʝʩʪʠʥʘʣʴʥʳʭ ʧʦʨʘʞʝʥʠʡ, ʚʳʟʚʘʥʥʳʭ 

ʧʨʠʤʝʥʝʥʠʝʤ ʥʝʩʝʣʝʢʪʠʚʥʳʭ ʅʇɺʇ, ʠʟʫʯʝʥʥʳʝ ʥʘ ʤʦʜʝʣʷʭ ʞʠʚʦʪʥʳʭ ʚʢʣʶʯʘʶʪ:  

- ʨʦʩʪ ʯʠʩʣʘ ʢʠʰʝʯʥʳʭ ʙʘʢʪʝʨʠʡ ʠ ʫʚʝʣʠʯʝʥʠʝ ʵʧʠʪʝʣʠʘʣʴʥʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʪʦʥʢʦʡ ʢʠʰʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʵʥʪʝʨʦʛʝʧʘʪʠʯʝʩʢʦʡ ʨʝʮʠʨʢʫʣʷʮʠʝʡ ʥʝʩʝʣʝʢʪʠʚʥʳʭ ʅʇɺʇ, 

- ʠʥʬʠʣʴʪʨʘʮʠʶ ʥʝʡʪʨʦʬʠʣʦʚ ʚ ʩʣʠʟʠʩʪʫʶ ʦʙʦʣʦʯʢʫ, ʢʘʢ ʦʪʚʝʪ ʥʘ ʧʝʨʚʦʥʘʯʘʣʴʥʦʝ ʧʦʚʨʝʞʜʝʥʠʝ ʪʢʘʥʝʡ, 

- ʨʘʟʦʙʱʝʥʠʝ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʬʦʩʬʦʨʠʣʠʨʦʚʘʥʠʷ ʤʠʪʦʭʦʥʜʨʠʡ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʥʦʡ ʢʠʰʝʯʥʦʡ 

ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʠ ʚʳʜʝʣʝʥʠʶ ʢʘʣʴʮʠʷ ʚ ʮʠʪʦʟʦʣʴ, 

- ʫʩʠʣʝʥʥʫʶ ʧʝʨʠʩʪʘʣʴʪʠʢʫ ʞʝʣʫʜʢʘ [7]. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩʫʱʝʩʪʚʝʥʥʳʡ ʧʨʦʛʨʝʩʩ ʙʳʣ ʜʦʩʪʠʛʥʫʪ ʚ ʠʟʫʯʝʥʠʠ ʠ ʧʦʥʠʤʘʥʠʠ ʧʨʦʮʝʩʩʦʚ ʧʘʪʦʛʝʥʝʟʘ ʧʨʠ 

ʅʇɺʇ-ʵʥʪʝʨʦʧʘʪʠʠ, ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚʟʘʠʤʦʩʚʷʟʠ ʢʠʰʝʯʥʳʭ ʙʘʢʪʝʨʠʡ, ʞʝʣʯʠ ʠ ʢʠʰʝʯʥʦ-ʧʝʯʝʥʦʯʥʦʡ ʨʝʮʠʨʢʫʣʷʮʠʠ 

ʅʇɺʇ. ʂʨʦʤʝ ʪʦʛʦ, ʩʪʘʥʦʚʠʪʩʷ ʦʯʝʚʠʜʥʳʤ, ʯʪʦ ʧʦʜʘʚʣʝʥʠʝ ʩʝʢʨʝʮʠʠ ʞʝʣʫʜʦʯʥʦʡ ʢʠʩʣʦʪʳ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪ 

ʨʠʩʢ ʧʦʷʚʣʝʥʠʷ ʅʇɺʇ-ʵʥʪʝʨʦʧʘʪʠʠ [2]. 

ʇʦʨʘʞʝʥʠʷ ʞʢʪ, ʠʥʜʫʮʠʨʦʚʘʥʥʳʝ ʥʝʩʝʣʝʢʪʠʚʥʳʤʠ ʅʇɺʇ ʷʚʣʷʶʪʩʷ ʚʠʜʦʩʧʝʮʠʬʠʯʥʳʤʠ. ʂ ʧʨʠʤʝʨʫ, 

ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ ʢʦʰʝʢ, ʩʦʙʘʢ ʠ ʣʦʰʘʜʝʡ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʧʦʙʦʯʥʳʭ ʵʬʬʝʢʪʦʚ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʅʇɺʇ ʚʳʰʝ, 

ʯʝʤ ʫ ʯʝʣʦʚʝʢʘ. ʉʦʙʘʢʠ, ʥʘʧʨʠʤʝʨ, ʙʦʣʝʝ ʚʦʩʧʨʠʠʤʯʠʚʳ ʢ ʥʝʛʘʪʠʚʥʦʤʫ ʚʣʠʷʥʠʶ ʥʝʩʝʣʝʢʪʠʚʥʳʭ ʅʇɺʇ, ʯʝʤ ʢʨʳʩʳ ʠ 

ʯʝʣʦʚʝʢ. ʅʦ ʤʝʥʝʝ ʚʦʩʧʨʠʠʤʯʠʚʳ, ʯʝʤ ʢʦʰʢʠ [4]. 

ʉʝʛʦʜʥʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʵʬʬʝʢʪʠʚʥʳʭ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʠʣʠ ʣʝʯʝʙʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʢʦʪʦʨʳʝ 

ʜʦʢʘʟʘʣʠ ʙʳ ʩʚʦʶ ʧʨʠʛʦʜʥʦʩʪʴ ʧʨʠ ʫʩʪʨʘʥʝʥʠʠ ʅʇɺʇ-ʠʥʜʫʮʠʨʦʚʘʥʥʳʭ ʵʥʪʝʨʦʧʘʪʠʡ. 

ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʤʦʞʝʪ ʩʪʘʪʴ ʧʨʠʤʝʥʝʥʠʝ ʥʦʚʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʬʦʨʤ ʧʨʝʧʘʨʘʪʦʚ, ʥʘʧʨʠʤʝʨ ʪʘʢʠʭ 

ʢʘʢ ʞʝʣʘʪʠʥʦʚʳʝ ʧʣʝʥʢʠ (ʨʠʩ.1). 

 
ʈʠʩ. 1 ï ʇʣʝʥʢʘ ʞʝʣʘʪʠʥʦʚʘʷ çʉʝʜʘʪʠʥè, 10 ʤʛ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʚʝʪʝʨʠʥʘʨʠʠ ʠʩʧʦʣʴʟʫʶʪ ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ. ɺʩʝ ʙʦʣʴʰʝʝ 

ʚʥʠʤʘʥʠʝ ʧʨʠʚʣʝʢʘʶʪ ʪʘʢʠʝ ʬʦʨʤʳ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ, ʧʨʠʤʝʥʝʥʠʝ ʢʦʪʦʨʳʭ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʟʜʘʥʠʝ ʚ 

ʧʦʨʘʞʸʥʥʳʭ ʪʢʘʥʷʭ ʥʘʠʙʦʣʴʰʝʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʚʝʱʝʩʪʚʘ ʠ ʚ ʪʦʞʝ ʚʨʝʤʷ ʧʨʠʚʦʜʠʪ ʢ ʦʩʣʘʙʣʝʥʠʶ 

ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʚʝʩʴ ʦʨʛʘʥʠʟʤ ʚ ʮʝʣʦʤ. 

ʃʝʢʘʨʩʪʚʝʥʥʳʝ ʞʝʣʘʪʠʥʦʚʳʝ ʧʣʸʥʢʠ ï ʵʪʦ  ʣʝʢʘʨʩʪʚʝʥʥʘʷ ʬʦʨʤʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʥʘʥʝʩʝʥʠʷ ʥʘ ʩʣʠʟʠʩʪʳʝ 

ʦʙʦʣʦʯʢʠ, ʢʦʞʫ. ʇʨʠ ʢʦʥʪʘʢʪʝ ʩ ʚʣʘʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʧʨʦʷʚʣʷʝʪʩʷ ʘʜʛʝʟʠʚʥʦʝ ʜʝʡʩʪʚʠʝ ʞʝʣʘʪʠʥʘ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʧʨʦʯʥʫʶ ʬʠʢʩʘʮʠʶ ʧʣʝʥʢʠ ʚ ʟʘʜʘʥʥʦʡ ʟʦʥʝ. ʈʝʘʣʠʟʫʝʪʩʷ ʥʘʧʨʘʚʣʝʥʥʘʷ ʜʦʩʪʘʚʢʘ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʚʝʱʝʩʪʚ ʚ 

ʧʘʪʦʣʦʛʠʯʝʩʢʠʡ ʦʯʘʛ ʠʣʠ ʙʣʠʟʣʝʞʘʱʫʶ ʦʙʣʘʩʪʴ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʠʯʴ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʜʦʟʘʤʠ, 

ʩʦʩʪʘʚʣʷʶʱʠʤʠ 1/10 ʠʣʠ 1/20 ʩʨʝʜʥʝʡ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʜʦʟʳ [1].  



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 11 (53) ǐ ʏʘʩʪʴ 5 ǐ ʅʦʷʙʨʴ 

 

26 

 

ɾʝʣʘʪʠʥʦʚʳʝ ʧʣʝʥʢʠ ï ʵʪʦ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʠ ʫʜʦʙʥʳʡ ʩʧʦʩʦʙ ʚʚʝʜʝʥʠʷ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʚ ʚʝʪʝʨʠʥʘʨʠʠ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʣʝʥʦʢ ʚ ʚʝʪʝʨʠʥʘʨʠʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʨʦʩʪʦʪʫ ʧʨʠʤʝʥʝʥʠʷ, ʘ ʠʭ ʩʦʩʪʘʚ ʠ ʬʦʨʤʘ ʦʙʝʩʧʝʯʠʚʘʶʪ ʙʳʩʪʨʫʶ 

ʚʩʘʩʳʚʘʝʤʦʩʪʴ ʧʨʝʧʘʨʘʪʘ. ʇʦʤʠʤʦ ʵʪʦʛʦ ʧʣʝʥʢʠ ʦʙʣʘʜʘʶʪ ʨʷʜʦʤ ʜʨʫʛʠʭ ʧʨʝʠʤʫʱʝʩʪʚ: 

-ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʨʘʟʦʚʦʡ ʠ ʢʫʨʩʦʚʦʡ ʜʦʟʳ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʚʝʱʝʩʪʚʘ ʧʨʠ   ʩʦʭʨʘʥʝʥʠʠ ʝʛʦ 

ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ, 

-ʠʩʢʣʶʯʝʥʠʝ ʣʠʙʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʦʩʣʘʙʣʝʥʠʝ ʧʦʙʦʯʥʳʭ ʵʬʬʝʢʪʦʚ, 

-ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʙʝʟʦʧʘʩʥʦʩʪʠ ʣʝʯʝʥʠʷ, 

-ʙʳʩʪʨʦʝ ʜʦʩʪʠʞʝʥʠʝ ʠ ʜʣʠʪʝʣʴʥʦʝ ʧʦʜʜʝʨʞʘʥʠʝ ʥʘ ʧʦʩʪʦʷʥʥʦʤ ʫʨʦʚʥʝ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʚʝʱʝʩʪʚ ʚ  ʧʘʪʦʣʦʛʠʯʝʩʢʦʤ ʦʯʘʛʝ, 

-ʩʦʢʨʘʱʝʥʠʝ ʯʠʩʣʘ ʧʨʠʸʤʦʚ ʧʨʝʧʘʨʘʪʘ ʚ ʩʚʷʟʠ ʩ ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʜʝʡʩʪʚʠʷ, 

-ʙʝʟʙʦʣʝʟʥʝʥʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ, 

-ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʜʦʩʪʫʧʥʦʩʪʴ [1]. 

ɺʳʚʦʜʳ: 

ʊʘʢʠʝ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʩʠʩʪʝʤʳ, ʢʘʢ ʞʝʣʘʪʠʥʦʚʳʝ ʧʣʝʥʢʠ, ʩʧʦʩʦʙʥʳ ʦʙʝʩʧʝʯʠʪʴ ʙʳʩʪʨʦʝ, ʫʜʦʙʥʦʝ ʠ ʙʝʟʦʧʘʩʥʦʝ 

ʚʚʝʜʝʥʠʝ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʚʝʱʝʩʪʚ ʞʠʚʦʪʥʳʤ ʠ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʪʴ ʫʨʦʚʝʥʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʝʞʝʣʘʪʝʣʴʥʳʭ ʧʦʙʦʯʥʳʭ 

ʵʬʬʝʢʪʦʚ. 
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ʉʤʦʣʝʥʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ 

ɺʃʀʗʅʀɽ ɼʃʀʊɽʃʔʅʆɻʆ ʇʈʀʄɽʅɽʅʀʗ ɺʆɿʈɸʉʊɸʖʑʀʍ ɼʆɿ ʄʀʅɽʈɸʃʔʅʓʍ ʋɼʆɹʈɽʅʀʁ 

ʅɸ ʇʈʆɼʋʂʊʀɺʅʆʉʊʔ ʉɽɺʆʆɹʆʈʆʊɸ 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʧʦ ʠʟʫʯʝʥʠʶ ʚʣʠʷʥʠʷ ʚʦʟʨʘʩʪʘʶʱʠʭ ʜʦʟ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʝʚʦʦʙʦʨʦʪʘ. ʉʘʤʳʤ ʵʬʬʝʢʪʠʚʥʳʤ ʩʨʝʜʩʪʚʦʤ ʧʦʚʳʰʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʢʫʣʴʪʫʨ ʷʚʣʷʣʦʩʴ ʧʨʠʤʝʥʝʥʠʝ ʧʦʣʥʦʛʦ ʤʠʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʠʷ. ʅʘʠʙʦʣʴʰʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʝʚʦʦʙʦʨʦʪʘ - 47,6 ʮ/ʛʘ 

ʟʝʨʥʦʚʳʭ ʝʜʠʥʠʮ - ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʚʦ ʚʪʦʨʦʡ ʨʦʪʘʮʠʠ ʧʨʠ ʚʥʝʩʝʥʠʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʜʦʟʝ N147-161P200K160. 

ʇʦʣʫʯʝʥʥʳʝ ʫʨʘʚʥʝʥʠʷ ʨʝʛʨʝʩʩʠʠ ʪʘʢʞʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʦ ʧʦʜʪʚʝʨʞʜʘʣʠ, ʯʪʦ ʥʘ ʚʝʣʠʯʠʥʫ ʫʨʦʞʘʷ 

ʦʢʘʟʳʚʘʣʠ ʚʣʠʷʥʠʝ ʚʩʝ ʚʠʜʳ ʚʥʝʩʸʥʥʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ, ʩʝʚʦʦʙʦʨʦʪ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʘʷ ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʘʷ 

ʧʦʯʚʘ. 
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INFLUENCE OF LONG APPLICATION OF INCREASING DOSES  

OF FERTILIZERS ON EFFICIENCY OF CROP ROTATION  

Abstract 

The article presents data on the effect of increasing doses of mineral fertilizers on the productivity of crop rotation. The 

most effective means of increasing crop yields was the application of complete fertilizer. The highest productivity of a crop 

rotation - 47,6 ʩ/ha of grain units - was received in the second rotation when making a complete fertilizer in the dose of N147-

161P200K160. The regression equations also statistically confirmed that the yield was influenced by all kinds mineral fertilizers. 

Keywords: mineral fertilizers, crop rotation, productivity, sod-podzolic light loamy soil. 

 

 ʧʦʯʚʘʭ ʧʨʦʠʩʭʦʜʷʪ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʧʨʦʮʝʩʩʳ ʘʢʢʫʤʫʣʷʮʠʠ, ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʠ ʜʝʩʪʨʫʢʮʠʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ 

ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ. ʇʨʠ ʥʘʨʫʰʝʥʠʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ, ʪʝʭʥʦʛʝʥʥʳʭ, ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʜʨʫʛʠʭ ʧʦʜʭʦʜʦʚ ʢ ʩʦʭʨʘʥʥʦʩʪʠ ʧʦʯʚʳ ʧʨʦʠʩʭʦʜʠʪ ʝʸ ʜʝʛʨʘʜʘʮʠʷ, ʢʦʪʦʨʫʶ ʦʩʪʘʥʦʚʠʪʴ ʠʣʠ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʤʦʞʥʦ 

ʪʦʣʴʢʦ ʧʫʪʸʤ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ, ʭʠʤʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ 

ʨʘʩʪʝʥʠʡ ʠ ʤʝʣʠʦʨʘʥʪʦʚ [1]. ʇʦʣʥʦʩʪʴʶ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʜʘʞʝ ʥʘ 

ʚʳʩʦʢʦʧʣʦʜʦʨʦʜʥʳʭ ʧʦʯʚʘʭ, ʢʦʪʦʨʳʝ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʧʦʣʫʯʘʣʠ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʫʜʦʙʨʝʥʠʡ, ʥʝʣʴʟʷ. ʅʘ 

ʙʝʜʥʳʭ ʞʝ ʧʠʪʘʪʝʣʴʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʧʦʯʚʘʭ ʧʨʠ ʦʪʨʠʮʘʪʝʣʴʥʦʤ ʠʭ ʙʘʣʘʥʩʝ ʚ ʩʠʩʪʝʤʝ ʧʦʯʚʘ - ʨʘʩʪʝʥʠʝ ʦʛʨʘʥʠʯʝʥʠʝ 

ʧʨʠʤʝʥʝʥʠʷ ʚʩʝʭ ʚʠʜʦʚ ʫʜʦʙʨʝʥʠʡ ʧʨʠʚʦʜʠʪ ʢ ʨʝʟʢʦʤʫ ʩʥʠʞʝʥʠʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʘʰʥʠ [2].  

ʏʪʦʙʳ ʦʩʪʘʥʦʚʠʪʴ ʠʩʪʦʱʝʥʠʝ ʧʘʰʥʠ, ʥʫʞʥʦ ʚʦʩʩʪʘʥʦʚʠʪʴ ʨʝʩʫʨʩʥʫʶ ʙʘʟʫ ʠ ʠʟʳʩʢʘʪʴ ʥʦʚʳʝ ʠʩʪʦʯʥʠʢʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʦʩʪʫʧʣʝʥʠʷ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ ʧʦʯʚʫ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʥʘ ʫʨʦʚʥʝ 22 ʮ/ʛʘ (ʥʠʞʥʠʡ 

ʧʦʨʦʛ ʦʢʫʧʘʝʤʦʩʪʠ ʧʨʠʦʙʨʝʪʘʝʤʦʡ ʪʝʭʥʠʢʠ, ʫʜʦʙʨʝʥʠʡ ʠ ʪ.ʜ.) ʥʝʦʙʭʦʜʠʤʦ ʚʥʦʩʠʪʴ ʦʪ 50 ʜʦ 80 ʢʛ/ʛʘ ʜ.ʚ. (ʬʘʢʪʠʯʝʩʢʠ 

ʚʥʦʩʠʪʩʷ ʚʩʝʛʦ 10 ʢʛ ʜ.ʚ. ʥʘ 1 ʛʘ ʧʦʩʝʚʥʦʡ ʧʣʦʱʘʜʠ, ʪ.ʝ. ʚ 5 - 8 ʨʘʟ ʤʝʥʴʰʝ ʧʦʪʨʝʙʥʦʩʪʠ). ʉʦʢʨʘʱʝʥʠʝ ʧʨʠʤʝʥʝʥʠʷ 

ʫʜʦʙʨʝʥʠʡ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʭʦʟʷʡʩʪʚ ʫʨʦʞʘʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ 

ʧʦʣʫʯʘʶʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʪʝʨʴ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʟʘʧʘʩʦʚ ʛʫʤʫʩʘ, ʘʟʦʪʘ, ʬʦʩʬʦʨʘ ʠ ʢʘʣʠʷ, ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʢʦʪʦʨʳʭ 

ʧʦʪʨʝʙʫʶʪʩʷ ʙʦʣʴʰʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʟʘʪʨʘʪʳ ʠ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ [3, 4]. 

ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɼʣʠʪʝʣʴʥʳʡ ʤʥʦʛʦʬʘʢʪʦʨʥʳʡ ʧʦʣʝʚʦʡ ʦʧʳʪ ʙʳʣ ʟʘʣʦʞʝʥ ʚ 1967-1969 ʛʛ. ʥʘ ʦʧʳʪʥʦʤ 

ʧʦʣʝ ʌɻɹʅʋ ʉʤʦʣʝʥʩʢʠʡ ʅʀʀʉʍ. ʉʭʝʤʘ ʦʧʳʪʘ ʩʦʜʝʨʞʠʪ 81 ʚʘʨʠʘʥʪ. ɺ ʦʧʳʪʝ ʠʟʫʯʘʣʠʩʴ 9 (ʚʢʣʶʯʘʷ ʢʦʥʪʨʦʣʴ) 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚʦʟʨʘʩʪʘʶʱʠʭ ʜʦʟ ʘʟʦʪʥʳʭ, ʬʦʩʬʦʨʥʳʭ ʠ ʢʘʣʠʡʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʠʭ ʨʘʟʣʠʯʥʳʝ ʩʦʯʝʪʘʥʠʷ. 

ʇʦʚʪʦʨʥʦʩʪʴ ʦʧʳʪʘ ʜʚʫʢʨʘʪʥʘʷ. ʂʦʣʠʯʝʩʪʚʦ ʧʦʣʝʡ ʚ ʥʘʪʫʨʝ - 3. ʇʦʩʝʚʥʘʷ ʧʣʦʱʘʜʴ ʜʝʣʷʥʦʢ ʚ ʧʝʨʚʦʤ ʧʦʣʝ 115 ʤ
2
, ʚʦ 

ʚʪʦʨʦʤ ʠ ʪʨʝʪʴʝʤ - 88 ʤ
2
, ʫʯʝʪʥʘʷ ʧʣʦʱʘʜʴ ʜʣʷ ʟʝʨʥʦʚʳʭ ʠ ʢʣʝʚʝʨʘ ʚ ʧʝʨʚʦʤ ʧʦʣʝ 76 ʤ

2
, ʚʦ ʚʪʦʨʦʤ ʠ ʪʨʝʪʴʝʤ - 54 ʤ

2
. 

ɼʣʷ ʢʨʘʪʢʦʩʪʠ ʦʙʦʟʥʘʯʝʥʠʷ ʚʘʨʠʘʥʪʦʚ, ʧʦʩʣʝʜʥʠʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʢʦʜʠʨʦʚʘʥʥʳʭ ʝʜʠʥʠʮʘʭ, ʛʜʝ ʧʝʨʚʘʷ ʮʠʬʨʘ ʦʟʥʘʯʘʝʪ 

ʘʟʦʪ, ʚʪʦʨʘʷ - ʬʦʩʬʦʨ, ʪʨʝʪʴʷ - ʢʘʣʠʡ. ɽʜʠʥʠʯʥʘʷ ʜʦʟʘ ʘʟʦʪʘ ʠ ʬʦʩʬʦʨʘ ʨʘʚʥʘ 20 ʢʛ, ʢʘʣʠʷ - 25 ʢʛ/ʛʘ ʜ.ʚ. ʀʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʦʚʦʜʠʣʠ ʚ 7-ʤʠ ʨʦʪʘʮʠʷʭ ʚ ʟʝʨʥʦʪʨʘʚʷʥʦʧʨʦʧʘʰʥʦʤ ʩʝʚʦʦʙʦʨʦʪʝ ʩʦ ʩʣʝʜʫʶʱʠʤ ʯʝʨʝʜʦʚʘʥʠʝʤ ʢʫʣʴʪʫʨ: ʷʯʤʝʥʴ ʩ 

ʧʦʜʩʝʚʦʤ ʢʣʝʚʝʨʘ, ʢʣʝʚʝʨʥʳʡ ʧʘʨ, ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ, ʢʘʨʪʦʬʝʣʴ, ʷʯʤʝʥʴ, ʦʚʸʩ ʥʘ ʟʝʨʥʦ. ɼʣʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʦʚʘʣʠ ʨʝʛʨʝʩʩʠʦʥʥʳʡ ʤʝʪʦʜ ʘʥʘʣʠʟʘ.  

ʋʩʣʦʚʠʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʦʯʚʘ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʘʷ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʘʷ ʥʘ 

ʤʦʨʝʥʥʦʤ ʩʫʛʣʠʥʢʝ ʩʦ ʩʣʝʜʫʶʱʠʤʠ ʘʛʨʦʭʠʤʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ: ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ (ʧʦ ʊʶʨʠʥʫ) 2,0 - 2,2%; ʨʅKCl 

- 4,9; ʛʠʜʨʦʣʠʪʠʯʝʩʢʘʷ ʢʠʩʣʦʪʥʦʩʪʴ - 4,2 ʤʛ-ʵʢʚ; ʦʙʤʝʥʥʘʷ ʢʠʩʣʦʪʥʦʩʪʴ - 0,35 ʤʛ-ʵʢʚ/100 ʛ ʧʦʯʚʳ; ʩʦʜʝʨʞʘʥʠʝ 

ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ (ʧʦ ʄʘʩʣʦʚʦʡ) ï 70-100 ʤʛ/ʢʛ ʧʦʯʚʳ; ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ ï 25-50 ʤʛ/ʢʛ ʧʦʯʚʳ; ʩʪʝʧʝʥʴ 

ʧʦʜʚʠʞʥʦʩʪʠ ʬʦʩʬʘʪʦʚ - 0,03 ʤʛ/ʣ.  

ɸʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʠ ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʚ ʛʦʜʳ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʮʝʣʦʤ ʙʳʣʠ ʪʠʧʠʯʥʳʤʠ ʜʣʷ ʟʦʥʳ, ʥʦ 

ʨʘʟʣʠʯʘʣʠʩʴ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʫʚʣʘʞʥʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ: 1987, 1989, 1991, 1993, 1997, 1998, 2000, 2003 

ʛʦʜʳ ʙʳʣʠ ʠʟʙʳʪʦʯʥʦ ʚʣʘʞʥʳʤʠ; 1992, 1996, 2002, 2004 ʛʦʜʳ - ʩʫʭʠʤʠ; 1990, 1995, 1999, 2001, 2005 ʛʦʜʳ - ʙʣʠʟʢʠʤʠ 

ʢ ʥʦʨʤʝ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɼʣʷ ʦʮʝʥʢʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʝʚʦʦʙʦʨʦʪʘ ʧʨʠ ʨʘʟʥʦʤ ʫʨʦʚʥʝ ʥʘʩʳʱʝʥʠʷ ʝʛʦ 

ʫʜʦʙʨʝʥʠʷʤʠ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʦʙʱʝʡ ʠ ʦʩʥʦʚʥʦʡ ʧʨʦʜʫʢʮʠʠ ʩ 1 ʛʘ ʩʝʚʦʦʙʦʨʦʪʥʦʡ 

ʧʣʦʱʘʜʠ, ʚʳʨʘʞʝʥʥʘʷ ʚ ʟʝʨʥʦʚʳʭ ʝʜʠʥʠʮʘʭ (ʟ.ʝ.) (ʨʠʩ. 1).  

ɺ 
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ʂʘʢ ʧʦʢʘʟʘʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʘʠʙʦʣʝʝ ʩʠʣʴʥʦʝ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʝʚʦʦʙʦʨʦʪʘ ʚʦ ʚʩʝʭ 

ʨʦʪʘʮʠʷʭ ʦʢʘʟʳʚʘʣʦ ʧʦʣʥʦʝ ʤʠʥʝʨʘʣʴʥʦʝ ʫʜʦʙʨʝʥʠʝ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʛʦʜʦʚʳʭ ʜʦʟ ʫʜʦʙʨʝʥʠʡ ʜʦ N147-161P200K160 

(ʚʘʨʠʘʥʪ 888) ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʝʚʦʦʙʦʨʦʪʘ ʟʘ ʧʝʨʚʫʶ ʠ ʚʪʦʨʫʶ ʨʦʪʘʮʠʠ ʧʦʚʳʩʠʣʘʩʴ ʦʪ 22,7 - 23,7 ʜʦ 47,6 ʮ ʟʝʨʥʦʚʳʭ 

ʝʜʠʥʠʮ ʩ 1 ʛʘ. ɺ ʪʨʝʪʴʝʡ ʨʦʪʘʮʠʠ, ʛʜʝ ʠʟʫʯʘʣʠ ʧʦʩʣʝʜʩʪʚʠʝ ʚʥʝʩʸʥʥʳʭ ʨʘʥʝʝ ʬʦʩʬʦʨʥʦ-ʢʘʣʠʡʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘ 

ʦʧʪʠʤʘʣʴʥʦʤ ʘʟʦʪʥʦʤ ʬʦʥʝ, ʥʘʙʣʶʜʘʣʘʩʴ ʪʘ ʞʝ ʪʝʥʜʝʥʮʠʷ ʢ ʫʚʝʣʠʯʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ ʦʙʱʝʡ ʠ ʦʩʥʦʚʥʦʡ ʧʨʦʜʫʢʮʠʠ, 

ʥʦ ʚ ʤʝʥʴʰʠʭ ʨʘʟʤʝʨʘʭ. ʊʘʢ, ʩ ʧʦʚʳʰʝʥʠʝʤ ʛʦʜʦʚʳʭ ʜʦʟ ʫʜʦʙʨʝʥʠʡ ʜʦ N76-112 ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʚʦʟʨʘʩʪʘʣʘ ʦʪ 27,9 ʜʦ 

34,6 ʮ/ʛʘ ʟ.ʝ. ʠ ʦʪ 24,2 ʜʦ 39,4 ʮ/ʛʘ ʟ.ʝ. ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

 

 
ʈʠʩ. 1 ï ʋʨʦʞʘʡʥʦʩʪʴ ʦʩʥʦʚʥʦʡ ʧʨʦʜʫʢʮʠʠ ʩʝʚʦʦʙʦʨʦʪʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʦʟ ʧʦʣʥʦʛʦ ʤʠʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʠʡ, 

ʮ/ʛʘ ʟ.ʝ. ʚ ʛʦʜ 

 

ɺʦʟʦʙʥʦʚʣʝʥʠʝ ʚʥʝʩʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʯʝʪʚʸʨʪʦʡ ʠ ʧʷʪʦʡ ʨʦʪʘʮʠʷʭ ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘʟʘʣʦʩʴ ʥʘ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʝʚʦʦʙʦʨʦʪʘ ʠ ʧʦʟʚʦʣʠʣʦ ʧʦʣʫʯʠʪʴ ʜʦ 44,4 ʮ/ʛʘ ʟʝʨʥʦʚʳʭ ʝʜʠʥʠʮ ʦʙʱʝʡ ʧʨʦʜʫʢʮʠʠ ʠ 40, 0 ʮ/ʛʘ 

ʟʝʨʥʦʚʳʭ ʝʜʠʥʠʮ ʦʩʥʦʚʥʦʡ ʧʨʦʜʫʢʮʠʠ. ʅʦ ʚ ʧʦʩʣʝʜʥʠʝ 14 ʣʝʪ ʚʦʟʥʠʢʰʠʝ ʬʠʥʘʥʩʦʚʳʝ ʪʨʫʜʥʦʩʪʠ ʧʦ ʧʨʠʦʙʨʝʪʝʥʠʶ 

ʫʜʦʙʨʝʥʠʡ ʥʝ ʧʦʟʚʦʣʠʣʠ ʚʥʦʩʠʪʴ ʠʭ ʚ ʧʦʣʥʦʡ ʤʝʨʝ, ʯʪʦ ʥʝ ʣʫʯʰʠʤ ʦʙʨʘʟʦʤ ʩʢʘʟʘʣʦʩʴ ʠ ʥʘ ʫʨʦʞʘʡʥʦʩʪʠ ʦʙʱʝʡ 

ʧʨʦʜʫʢʮʠʠ. ɻʨʘʬʠʢ ʟʘʤʝʪʥʦ ʠʣʣʶʩʪʨʠʨʫʝʪ ʪʝʥʜʝʥʮʠʶ ʢ ʩʥʠʞʝʥʠʶ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʜʦ 30,4 ʠ 34,6 ʮ/ʛʘ ʟ.ʝ. (ʰʝʩʪʘʷ ʠ 

ʩʝʜʴʤʘʷ ʨʦʪʘʮʠʠ ʩʝʚʦʦʙʦʨʦʪʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤʠ ʨʦʪʘʮʠʷʤʠ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʜʝʡʩʪʚʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʝʚʦʦʙʦʨʦʪʘ ʦʪʨʘʞʝʥʳ ʚ ʫʨʘʚʥʝʥʠʷʭ ʨʝʛʨʝʩʩʠʠ 

(ʪʘʙʣ. 1).  

ʇʨʠʚʝʜʝʥʥʳʝ ʫʨʘʚʥʝʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʫʩʣʦʚʠʷʭ ʚ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʨʦʪʘʮʠʷʭ ʩʝʚʦʦʙʦʨʦʪʘ 

ʧʨʦʷʚʣʷʣʦʩʴ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʦʩʥʦʚʥʳʤʠ ʚʠʜʘʤʠ ʫʜʦʙʨʝʥʠʡ. ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʳʤ ʠ 

ʫʩʪʦʡʯʠʚʳʤ ʙʳʣʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʬʦʩʬʦʨʥʳʭ ʫʜʦʙʨʝʥʠʡ ʩ ʘʟʦʪʥʳʤʠ ʠ ʢʘʣʠʡʥʳʤʠ. ʉʣʘʙʝʝ ʧʨʦʷʚʣʷʣʦʩʴ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʘʟʦʪʘ ʠ ʢʘʣʠʷ.  

ɺ ʪʨʝʪʴʝʡ ʨʦʪʘʮʠʠ ʥʘʙʣʶʜʘʣʦʩʴ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʦʙʱʝʡ ʠ ʦʩʥʦʚʥʦʡ ʧʨʦʜʫʢʮʠʠ 

ʩʝʚʦʦʙʦʨʦʪʘ ʨʘʥʝʝ ʚʥʝʩʸʥʥʳʭ ʢʘʣʠʡʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʚʝʞʝʚʥʝʩʸʥʥʳʭ ʘʟʦʪʥʳʭ ʫʜʦʙʨʝʥʠʡ ʩ ʟʘʧʘʩʘʤʠ 

ʬʦʩʬʦʨʘ ʚ ʧʦʯʚʝ.  

ʀʟ ʫʨʘʚʥʝʥʠʡ ʧʦ ʯʝʪʚʸʨʪʦʡ ʠ ʧʷʪʦʡ ʨʦʪʘʮʠʷʤ ʚʠʜʥʦ, ʯʪʦ ʥʘ ʚʝʣʠʯʠʥʫ ʫʨʦʞʘʷ ʦʢʘʟʳʚʘʣʠ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ 

ʚʩʝ ʚʠʜʳ ʚʥʝʩʸʥʥʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ. ʅʦ ʜʝʡʩʪʚʠʝ ʠʭ ʥʦʩʠʣʦ ʟʘʪʫʭʘʶʱʠʡ ʭʘʨʘʢʪʝʨ, ʥʘ ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʩʪʝʧʝʥʴ 

0,5 ʧʨʠ N, P, K.  

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʰʝʩʪʦʡ ʨʦʪʘʮʠʠ, ʛʜʝ ʠʟʫʯʘʣʦʩʴ ʧʦʩʣʝʜʝʡʩʪʚʠʝ ʨʘʥʝʝ ʚʥʝʩʸʥʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʩʝʚʦʦʙʦʨʦʪʘ ʚʣʠʷʣʠ ʪʦʣʴʢʦ ʘʟʦʪʥʳʝ ʠ ʬʦʩʬʦʨʥʳʝ ʫʜʦʙʨʝʥʠʷ. 
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ɼʦʟʳ ʫʜʦʙʨʝʥʠʡ (NPK), ʢʛ/ʛʘ 

I ʨʦʪʘʮʠʷ III ʨʦʪʘʮʠʷ V ʨʦʪʘʮʠʷ VII ʨʦʪʘʮʠʷ 
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ʊʘʙʣʠʮʘ 1 ï ʋʨʘʚʥʝʥʠʷ ʨʝʛʨʝʩʩʠʠ, ʦʪʨʘʞʘʶʱʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʜʝʡʩʪʚʠʷ ʫʜʦʙʨʝʥʠʡ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʩʝʚʦʦʙʦʨʦʪʘ ʧʦ ʨʦʪʘʮʠʷʤ, ʮ/ʛʘ ʟ. ʝʜ. ʚ ʛʦʜ 

ʇʨʦʜʫʢʮʠʷ ʋʨʘʚʥʝʥʠʝ ʨʝʛʨʝʩʩʠʠ R 

 

ʆʙʱʘʷ 

 

ʆʩʥʦʚʥʘʷ 

ʇʝʨʚʘʷ ʨʦʪʘʮʠʷ (1967 - 1974 ʛʛ.) 

5,0

5,05,05,05,0

)(34,0

)(76,062,166,003,433,158,57,22

PK

NPKPPNNʫ

+

++-+-+=

5,0

5,05,05,05,0

)(22,0

)(49,041,158,093,392,047,37,18

NK

NPKPPNNʫ

+

++-+-+=
 

 

0,982 

 

0, 986 

 

ʆʙʘɦ ̫

 

ʆʩʥʦʚʥʘʷ 

ɺʪʦʨʘʷ ʨʦʪʘʮʠʷ (1973 - 1980 ʛʛ.) 

5,05,05,0

5,05,05,0

)(79,0)(73,0)(73,097,0

69,408,194,302,119,47,23

PKNPNPʂ

ʂʈʈNNʫ

+++

-+-+-+=
 

5,05,05,0

5,05,05,0

)(71,0)(38,0)(51,0

93,065,392,04,392,006,32,20

PKNKNP

KKPPNNʫ

+++

-+-+-+=
 

 

0,974 

 

0,978 

 

 

ʆʙʱʘʷ 

ʆʩʥʦʚʥʘʷ 

ʊʨʝʪʴʷ ʨʦʪʘʮʠʷ (1979 - 1986 ʛʛ.) 
5,05,0 )(03,272,188,092,09,27 NPʂʈNʫ ++--=  

5,05,0 )(88,171,182,087,023,24 NPKPNʫ ++--=  

 

0,843 

0,851 

 

ʆʙʱʘʷ 

ʆʩʥʦʚʥʘʷ 

ʏʝʪʚʝʨʪʘʷ ʨʦʪʘʮʠʷ (1985 - 1990 ʛʛ.) 
5,05,05,05,0 )(7,13,42,39,415,22 NKKPNʫ -+++=  

5,05,05,05,0 )(59,108,406,364,41,20 NKKPNʫ -+++=  

 

0,890 

0,891 

 

ʆʙʱʘʷ 

ʆʩʥʦʚʥʘʷ 

ʇʷʪʘʷ ʨʦʪʘʮʠʷ (1991 - 1997 ʛʛ.) 
5,05,05,05,0 )(03,219,508,342,366,27 NKʂPNʫ -+++=  

5,05,05,05,0 )(81,162,481,294,22,25 NKʂPNʫ -+++=  

 

0,880 

0,870 

 

ʆʙʱʘʷ 

ʆʩʥʦʚʥʘʷ 

ʐʝʩʪʘʷ ʨʦʪʘʮʠʷ (1998 - 2004 ʛʛ.) 
5,0)(95,020,23 PKʫ +=  

5,05,0 5,192,06,18 PNʫ ++=  

 

0,790 

0,810 

 

ʆʙʱʘʷ 

ʆʩʥʦʚʥʘʷ 

ʉʝʜʴʤʘʷ ʨʦʪʘʮʠʷ (2005 - 2012 ʛʛ.) 

ʂPNʫ 78,051,139,116,20 5,05,0 +++=  

ʂPNʫ 78,046,129,155,18 5,05,0 +++=  

 

0,922 

0,920 

 

ʉ ʥʘʩʪʫʧʣʝʥʠʝʤ ʩʝʜʴʤʦʡ ʨʦʪʘʮʠʠ ʚ ʩʝʚʦʦʙʦʨʦʪʝ ʩʠʪʫʘʮʠʷ ʥʝʩʢʦʣʴʢʦ ʫʣʫʯʰʘʝʪʩʷ, ʪʘʢ ʢʘʢ ʚ ʧʦʚʳʰʝʥʠʠ 

ʫʨʦʞʘʡʥʦʩʪʠ ʫʯʘʩʪʚʦʚʘʣʠ ʚʩʝ ʚʠʜʳ ʚʥʝʩʸʥʥʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʦʩʦʙʝʥʥʦ ʢʘʣʠʡʥʳʭ. ʀʭ ʜʝʡʩʪʚʠʝ ʥʦʩʠʣʦ 

ʧʨʷʤʦʣʠʥʝʡʥʳʡ ʭʘʨʘʢʪʝʨ, ʪʦ ʝʩʪʴ ʢʘʞʜʳʝ 15 ʢʛ/ʛʘ ʵʪʠʭ ʫʜʦʙʨʝʥʠʡ ʦʙʝʩʧʝʯʠʚʘʣʠ ʧʨʠʙʘʚʢʫ ʫʨʦʞʘʷ ʦʙʱʝʡ ʧʨʦʜʫʢʮʠʠ 

ʥʘ 0,78 ʮ/ʛʘ. 

ɿʘʢʣʶʯʝʥʠʝ. ʉʘʤʳʤ ʵʬʬʝʢʪʠʚʥʳʤ ʩʨʝʜʩʪʚʦʤ ʧʦʚʳʰʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʝʚʦʦʙʦʨʦʪʘ ʚ ʫʩʣʦʚʠʷʭ ʦʧʳʪʘ, ʧʨʠ 

ʩʚʦʝʚʨʝʤʝʥʥʦʤ ʠ ʢʘʯʝʩʪʚʝʥʥʦʤ ʚʳʧʦʣʥʝʥʠʠ ʜʨʫʛʠʭ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʧʨʠʸʤʦʚ, ʷʚʣʷʣʦʩʴ ʧʨʠʤʝʥʝʥʠʝ ʧʦʣʥʦʛʦ 

ʤʠʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʠʷ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʜʦʟ ʘʟʦʪʥʳʭ, ʬʦʩʬʦʨʥʳʭ ʠ ʢʘʣʠʡʥʳʭ ʫʜʦʙʨʝʥʠʡ ʜʦ N161ʈ200ʂ160 ʫʨʦʞʘʡʥʦʩʪʴ 

ʦʙʱʝʡ ʠ ʦʩʥʦʚʥʦʡ ʧʨʦʜʫʢʮʠʠ ʧʦʚʳʰʘʣʘʩʴ ʦʪ 23,7 ʜʦ 47,6 ʠ ʦʪ 20,2 ʜʦ 39,4 ʮ/ʛʘ ʟ.ʝ. ʚ ʛʦʜ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʘ ʧʨʠʙʘʚʢʘ 

ʩʦʩʪʘʚʠʣʘ 23,9 ʠ 19,2 ʮ/ʛʘ ʟ.ʝ. ʦʙʱʝʡ ʠ ʦʩʥʦʚʥʦʡ ʧʨʦʜʫʢʮʠʠ. 
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ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ɺʩʝʨʦʩʩʠʡʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʘʛʨʦʭʠʤʠʠ 

ʠʤʝʥʠ ɼ. ʅ. ʇʨʷʥʠʰʥʠʢʦʚʘ 

ʋʈʆɾɸʁʅʆʉʊʔ ʀ ʂɸʏɽʉʊɺʆ ʂɸʈʊʆʌɽʃʗ ɺ ɿɸɺʀʉʀʄʆʉʊʀ 

ʆʊ ɼʃʀʊɽʃʔʅʆɻʆ ʇʈʀʄɽʅɽʅʀʗ ɸɻʈʆʍʀʄʀʏɽʉʂʀʍ ʉʈɽɼʉʊɺ ʅɸ ɼɽʈʅʆɺʆ-ʇʆɼɿʆʃʀʉʊʓʍ 

ʃɽɻʂʆʉʋɻʃʀʅʀʉʊʓʍ ʇʆʏɺɸʍ ʉʄʆʃɽʅʉʂʆʁ ʆɹʃɸʉʊʀ 

 ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʧʦ ʠʟʫʯʝʥʠʶ ʚʣʠʷʥʠʷ ʜʣʠʪʝʣʴʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʘʛʨʦʭʠʤʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʥʘ 

ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʢʘʨʪʦʬʝʣʷ ʚ ʫʩʣʦʚʠʷʭ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʭ ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʳʭ ʧʦʯʚ. ʅʘʠʙʦʣʴʰʘʷ 

ʫʨʦʞʘʡʥʦʩʪʴ ʢʘʨʪʦʬʝʣʷ ʧʦʣʫʯʝʥʘ ʚ ʯʝʪʚʸʨʪʦʡ ʨʦʪʘʮʠʠ ʧʨʠ ʚʥʝʩʝʥʠʠ ʤʘʢʩʠʤʘʣʴʥʳʭ ʜʦʟ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ 

(380 ʮ/ʛʘ). ʉʦʜʝʨʞʘʥʠʝ ʢʨʘʭʤʘʣʘ ʦʧʨʝʜʝʣʷʣʦʩʴ ʚ ʦʩʥʦʚʥʦʤ ʢʘʣʠʡʥʳʤʠ ʫʜʦʙʨʝʥʠʷʤʠ. ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ ʫʜʦʙʨʝʥʠʡ 

ʢʨʘʭʤʘʣʠʩʪʦʩʪʴ ʢʘʨʪʦʬʝʣʷ ʩʥʠʞʘʣʘʩʴ ʚ ʩʨʝʜʥʝʤ ʥʘ 0,22-0,44%, ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʜʦʟʝ ʢʘʣʠʷ ʵʪʦ ʩʥʠʞʝʥʠʝ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʛʦʜʘ ʢʦʣʝʙʘʣʦʩʴ ʦʪ 1,8 ʜʦ 3,5%. ʉʦʜʝʨʞʘʥʠʝ ʥʠʪʨʘʪʦʚ ʚ ʢʣʫʙʥʷʭ ʢʘʨʪʦʬʝʣʷ ʟʘʚʠʩʝʣʦ ʦʪ 

ʧʨʠʤʝʥʝʥʠʷ ʘʟʦʪʥʳʭ ʫʜʦʙʨʝʥʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʨʪʦʬʝʣʴ, ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ, ʫʨʦʞʘʡʥʦʩʪʴ, ʢʘʯʝʩʪʚʦ, ʢʨʘʭʤʘʣ, ʥʠʪʨʘʪʳ. 
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YIELD AND QUALITY OF POTATO DEPENDING ON THE  PROLONGED USE OF AGROCHEMICALS  

ON SOD - PODZOLIC LIGHT LOAMY SOILS OF THE SMOLENSK REGION  

Abstract 

The article presents data on the effect of prolonged use of agrochemicals on yield and quality of potatoes in the conditions 

of sod-podzolic light loamy soils. The highest yields of potatoes are obtained in the fourth rotation when making maximum 

doses of mineral fertilizers (380 ʩ/ha). The starch content was determined mainly potash fertilizers. When applying fertilizers 

starch content of potato was decreased by an average of 0,22-0,44%, with a maximum dose of potassium is reduced depending 

on the conditions of the year ranged from 1,8 to 3,5%. The nitrate content in potato tubers depended on the application of 

nitrogen fertilizers. 

Keywords: potato, mineral fertilizers, yield, quality, starch, nitrates. 

 

ʘʞʥʝʡʰʝʝ ʫʩʣʦʚʠʝ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʠʭ ʫʨʦʞʘʝʚ ʢʘʨʪʦʬʝʣʷ ʥʘ ʧʦʯʚʘʭ ʅʝʯʝʨʥʦʟʸʤʥʦʡ ʟʦʥʳ - ʨʝʛʫʣʷʨʥʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ. ʅʦ ʥʘʨʫʰʝʥʠʝ ʙʘʣʘʥʩʘ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʘʢʢʫʤʫʣʷʮʠʠ ʚ ʢʣʫʙʥʷʭ ʢʘʨʪʦʬʝʣʷ ʩʚʝʨʭʥʦʨʤʘʪʠʚʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʥʠʪʨʘʪʦʚ [1]. 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʦʡ ʧʨʦʜʫʢʮʠʠ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʦʡ ʟʘʜʘʯʝʡ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʆʜʥʠʤ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʯʝʩʪʚʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʷʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩʥʦʝ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʝʝ ʩ ʫʯʝʪʦʤ ʢʘʯʝʩʪʚʘ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦʯʚ, ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ, ʘʛʨʦʭʠʤʠʢʘʪʦʚ. ʊʘʢ ʢʘʢ ʤʘʩʩʦʚʳʡ ʠ ʥʝʦʙʦʩʥʦʚʘʥʥʳʡ ʦʪʢʘʟ ʦʪ 

ʧʨʠʤʝʥʝʥʠʷ ʩʨʝʜʩʪʚ ʭʠʤʠʟʘʮʠʠ (ʫʜʦʙʨʝʥʠʡ, ʧʝʩʪʠʮʠʜʦʚ) ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʫʭʫʜʰʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ 

ʦʪ ʩʥʠʞʝʥʠʷ ʧʠʪʘʪʝʣʴʥʦʡ ʠ ʚʠʪʘʤʠʥʥʦʡ ʮʝʥʥʦʩʪʠ ʧʨʦʜʫʢʮʠʠ ʧʨʠ ʦʪʢʘʟʝ ʦʪ ʧʨʠʤʝʥʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʜʦ 

ʤʘʩʩʦʚʦʛʦ ʟʘʨʘʞʝʥʠʷ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʠ ʧʨʦʜʫʢʪʦʚ ʠʭ ʧʝʨʝʨʘʙʦʪʢʠ ʤʠʢʦʪʦʢʩʠʥʘʤʠ ʧʨʠ ʦʪʢʘʟʝ ʦʪ ʧʨʠʤʝʥʝʥʠʷ 

ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ. ʊʦʣʴʢʦ ʨʘʟʫʤʥʳʡ ʧʦʜʭʦʜ ʠ ʧʦʩʪʦʷʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʤʝʪʦʜʦʚ ʤʦʞʝʪ ʙʳʪʴ ʚ ʦʩʥʦʚʝ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ [2, 3]. 

ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʌɻɹʅʋ ʉʤʦʣʝʥʩʢʠʡ ʅʀʀʉʍ ʠʟʫʯʘʣʠ ʦʩʦʙʝʥʥʦʩʪʠ ʜʝʡʩʪʚʠʷ ʠ ʧʦʩʣʝʜʝʡʩʪʚʠʷ 

ʚʦʟʨʘʩʪʘʶʱʠʭ ʜʦʟ ʠ ʨʘʟʣʠʯʥʳʭ ʩʦʯʝʪʘʥʠʡ ʦʩʥʦʚʥʳʭ ʚʠʜʦʚ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ 

ʢʘʨʪʦʬʝʣʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ ʜʣʠʪʝʣʴʥʦʤ ʤʥʦʛʦʬʘʢʪʦʨʥʦʤ ʧʦʣʝʚʦʤ ʦʧʳʪʝ, ʟʘʣʦʞʝʥʥʦʤ ʚ 1967 ʛʦʜʫ, ʚ ʧʷʪʠ 

ʨʦʪʘʮʠʷʭ ʩʝʚʦʦʙʦʨʦʪʘ. 

ʇʨʝʜʰʝʩʪʚʝʥʥʠʢʦʤ ʢʘʨʪʦʬʝʣʷ ʙʳʣ ʷʯʤʝʥʴ. ʀʟʫʯʘʣʦʩʴ ʜʝʚʷʪʴ (ʚʢʣʶʯʘʷ ʥʫʣʝʚʫʶ) ʜʦʟ ʢʘʞʜʦʛʦ ʠʟ ʪʨʝʭ ʦʩʥʦʚʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ. ɼʦʟʳ ʘʟʦʪʘ ʠ ʢʘʣʠʷ ʚ ʧʝʨʚʳʭ ʜʚʫʭ ʨʦʪʘʮʠʷʭ ʫʚʝʣʠʯʠʚʘʣʠ ʦʪ 40 ʜʦ 320 ʢʛ/ʛʘ, ʬʦʩʬʦʨʘ ï ʦʪ 30 ʜʦ 

240 ʢʛ/ʛʘ. ɺ 3-ʡ ʨʦʪʘʮʠʠ ʩʝʚʦʦʙʦʨʦʪʘ ʠʟʫʯʘʣʠ ʧʦʩʣʝʜʝʡʩʪʚʠʝ ʨʘʥʝʝ ʚʥʝʩʝʥʥʳʭ ʬʦʩʬʦʨʥʳʭ ʠ ʢʘʣʠʡʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘ 

ʬʦʥʝ N ï 160 ʢʛ/ʛʘ. ɺ 4-ʡ ʨʦʪʘʮʠʠ ʜʦʟʳ ʘʟʦʪʘ ʠ ʢʘʣʠʷ ʫʚʝʣʠʯʠʚʘʣʠ ʦʪ 40 ʜʦ 320 ʢʛ/ʛʘ, ʬʦʩʬʦʨʘ ï ʦʪ 20 ʜʦ 160 ʢʛ/ʛʘ. ɺ 5-

ɺ 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 11 (53) ǐ ʏʘʩʪʴ 5 ǐ ʅʦʷʙʨʴ 

 

31 

 

ʡ ʨʦʪʘʮʠʠ ʜʦʟʳ ʘʟʦʪʘ ʠ ʬʦʩʬʦʨʘ ʫʚʝʣʠʯʠʚʘʣʠ ʦʪ 20 ʜʦ 160 ʢʛ/ʛʘ, ʢʘʣʠʷ ï ʦʪ 25 ʜʦ 200 ʢʛ/ʛʘ. ʈʘʟʣʠʯʥʳʝ ʩʦʯʝʪʘʥʠʷ ʵʪʠʭ 

ʜʦʟ ʚʥʦʩʠʣʠ ʧʦʜ ʢʘʨʪʦʬʝʣʴ ʩʦʛʣʘʩʥʦ ʩʭʝʤʝ ʦʧʳʪʘ, ʚʢʣʶʯʘʶʱʝʛʦ 81 ʚʘʨʠʘʥʪ. 

ʋʩʣʦʚʠʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʦʯʚʘ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʘʷ, ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʘʷ. ʇʝʨʝʜ 

ʟʘʢʣʘʜʢʦʡ ʦʧʳʪʘ ʠʤʝʣʘ ʩʣʝʜʫʶʱʠʝ ʘʛʨʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ: ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ 2,0-2,2%; ʨʅkcl - 4,9; ʅʛ - 4,2 

ʤʛ/ʵʢʚ; ʩʦʜʝʨʞʘʥʠʝ ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ ï 70-100 ʤʛ/ʢʛ ʧʦʯʚʳ; ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ ï 25-50 ʤʛ/ʢʛ ʧʦʯʚʳ.  

ʇʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʨʘʟʣʠʯʘʣʠʩʴ ʧʦ ʛʦʜʘʤ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʫʚʣʘʞʥʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ: 1987, 1989, 

1991, 1993, 1997, 1998, 2000, 2003 ʛʦʜʳ ʙʳʣʠ ʠʟʙʳʪʦʯʥʦ ʚʣʘʞʥʳʤʠ; 1992, 1996, 2002, 2004 ʛʦʜʳ ï ʩʫʭʠʤʠ; 1990, 1995, 

1999, 2001, 2005 ʛʦʜʳ ï ʙʣʠʟʢʠʤʠ ʢ ʥʦʨʤʝ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʋʚʝʣʠʯʝʥʠʝ ʜʦʟ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʧʦʚʳʰʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ 

ʢʘʨʪʦʬʝʣʷ, ʦʜʥʘʢʦ ʭʘʨʘʢʪʝʨ ʜʝʡʩʪʚʠʷ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʫʜʦʙʨʝʥʠʡ ʟʥʘʯʠʪʝʣʴʥʦ ʠʟʤʝʥʷʣʩʷ ʧʦ 

ʨʦʪʘʮʠʷʤ ʩʝʚʦʦʙʦʨʦʪʘ (ʪʘʙʣ. 1). ʅʘʠʙʦʣʴʰʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʢʘʨʪʦʬʝʣʷ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʚ ʯʝʪʚʸʨʪʫʶ ʨʦʪʘʮʠʶ ʧʨʠ 

ʚʥʝʩʝʥʠʠ ʤʘʢʩʠʤʘʣʴʥʳʭ ʜʦʟ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ (380 ʮ/ʛʘ). ʉʘʤʘʷ ʥʠʟʢʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʧʦʣʫʯʝʥʘ ʚ ʪʨʝʪʴʶ 

ʨʦʪʘʮʠʶ ʚ ʧʝʨʠʦʜ ʧʦʩʣʝʜʝʡʩʪʚʠʷ ʬʦʩʬʦʨʥʳʭ ʠ ʢʘʣʠʡʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʚʥʝʩʝʥʳ ʚ ʧʨʝʜʳʜʫʱʝʡ ʨʦʪʘʮʠʠ. 

ʇʨʠʙʘʚʢʠ, ʚ ʩʨʝʜʥʝʤ ʧʦ ʨʦʪʘʮʠʠ, ʩʦʩʪʘʚʠʣʠ 14-115 ʮ/ʛʘ. 

 

ʊʘʙʣʠʮʘ 1 ï ʋʨʦʞʘʡʥʦʩʪʴ ʢʘʨʪʦʬʝʣʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʦʟ ʧʦʣʥʦʛʦ ʤʠʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʠʷ, ʮ/ʛʘ 

ʈʦʪʘʮʠʷ 

ʩʝʚʦʦʙʦʨʦʪʘ 

ʂʦʥʪ-

ʨʦʣʴ 
NPK 2NPK 3 NPK 4NPK 5NPK 6NPK 7NPK 8NPK 

ʇʝʨʚʘʷ: 

-ʫʨʦʞʘʡʥʦʩʪʴ 

-ʧʨʠʙʘʚʢʘ 

 

95 

 

174 

 

203 

 

225 

 

243 

 

258 

 

271 

 

282 

 

293 

- 79 108 130 148 163 176 187 198 

ɺʪʦʨʘʷ: 

-ʫʨʦʞʘʡʥʦʩʪʴ 

-ʧʨʠʙʘʚʢʘ 

 

138 

 

197 

 

223 

 

243 

 

262 

 

279 

 

294 

 

308 

 

322 

- 59 85 105 124 141 156 170 184 

ʊʨʝʪʴʷ: 

-ʫʨʦʞʘʡʥʦʩʪʴ 

-ʧʨʠʙʘʚʢʘ 

 

175 

 

189 

 

203 

 

218 

 

232 

 

247 

 

261 

 

276 

 

290 

- 14 28 43 57 72 86 101 115 

ʏʝʪʚʸʨʪʘʷ: 

-ʫʨʦʞʘʡʥʦʩʪʴ 

-ʧʨʠʙʘʚʢʘ 

 

128 

 

205 

 

241 

 

270 

 

296 

 

319 

 

341 

 

361 

 

380 

- 77 113 142 168 191 213 233 252 

ʇʷʪʘʷ: 

-ʫʨʦʞʘʡʥʦʩʪʴ 

-ʧʨʠʙʘʚʢʘ 

 

178 

 

239 

 

253 

 

260 

 

264 

 

264 

 

262 

 

260 

 

255 

- 61 75 82 86 86 84 82 77 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʢʦʧʣʝʥ ʦʙʰʠʨʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʤʘʪʝʨʠʘʣ ʧʦ ʚʣʠʷʥʠʶ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ ʥʘ ʦʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʢʘʨʪʦʬʝʣʷ. ʆʜʥʘʢʦ ʨʝʟʫʣʴʪʘʪʳ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʭʘʨʘʢʪʝʨʠʟʫʶʪ, ʚ 

ʦʩʥʦʚʥʦʤ, ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʢʘʨʪʦʬʝʣʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʫʜʦʙʨʝʥʠʡ, ʪʦ ʝʩʪʴ 

ʢʘʯʝʩʪʚʝʥʥʫʶ ʩʪʦʨʦʥʫ ʠʭ ʜʝʡʩʪʚʠʷ. ʉʚʝʜʝʥʠʡ ʦ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ 

ʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ ʦʪ ʜʦʟ ʫʜʦʙʨʝʥʠʡ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʪ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʵʪʦʪ ʚʦʧʨʦʩ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ 

ʦʧʪʠʤʘʣʴʥʳʭ ʜʦʟ ʫʜʦʙʨʝʥʠʡ ʩ ʫʯʝʪʦʤ ʠʭ ʜʝʡʩʪʚʠʷ ʥʝ ʪʦʣʴʢʦ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ, ʥʦ ʠ ʥʘ ʢʘʯʝʩʪʚʦ ʢʘʨʪʦʬʝʣʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʝʛʦ ʥʘʟʥʘʯʝʥʠʷ. 

ʉʦʜʝʨʞʘʥʠʝ ʢʨʘʭʤʘʣʘ ʚ ʢʣʫʙʥʷʭ ʢʘʨʪʦʬʝʣʷ ʚ ʥʘʰʝʤ ʦʧʳʪʝ ʚ ʧʝʨʚʳʭ ʜʚʫʭ ʨʦʪʘʮʠʷʭ ʚ ʦʩʥʦʚʥʦʤ ʦʧʨʝʜʝʣʷʣʦʩʴ 

ʜʦʟʘʤʠ ʢʘʣʠʡʥʳʭ ʫʜʦʙʨʝʥʠʡ. ʉ ʧʦʚʳʰʝʥʠʝʤ ʜʦʟ ʭʣʦʨʠʩʪʦʛʦ ʢʘʣʠʷ ʢʨʘʭʤʘʣʠʩʪʦʩʪʴ ʢʘʨʪʦʬʝʣʷ ʚʦ ʚʩʝ ʛʦʜʳ ʩʥʠʞʘʣʘʩʴ. 

ɿʘʚʠʩʠʤʦʩʪʴ ʩʦʜʝʨʞʘʥʠʷ ʢʨʘʭʤʘʣʘ ʦʪ ʜʦʟ ʢʘʣʠʷ ʚ ʠʟʫʯʘʝʤʦʤ ʜʠʘʧʘʟʦʥʝ ʠʤʝʣʘ ʣʠʥʝʡʥʳʡ ʭʘʨʘʢʪʝʨ. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ 

ʜʦʟʳ ʢʘʣʠʷ ʥʘ 40 ʢʛ/ʛʘ ʢʨʘʭʤʘʣʠʩʪʦʩʪʴ ʢʘʨʪʦʬʝʣʷ ʩʥʠʞʘʣʘʩʴ ʚ ʨʘʟʥʳʝ ʛʦʜʳ ʚ ʩʨʝʜʥʝʤ ʥʘ 0,22-0,44%. ʇʨʠ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʜʦʟʝ ʢʘʣʠʷ ʵʪʦ ʩʥʠʞʝʥʠʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʛʦʜʘ ʢʦʣʝʙʘʣʦʩʴ ʦʪ 1,8 ʜʦ 3,5%. ɹʝʟ ʫʜʦʙʨʝʥʠʡ 

ʢʘʨʪʦʬʝʣʴ ʩʦʜʝʨʞʘʣ ʦʪ 16,0% ʜʦ 22,6% ʢʨʘʭʤʘʣʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʨʪʘ (ʪʘʙʣ. 2). ʊʦʣʴʢʦ ʚ ʧʝʨʠʦʜ ʧʦʩʣʝʜʝʡʩʪʚʠʷ 

(ʪʨʝʪʴʷ ʨʦʪʘʮʠʷ) ʦʪʤʝʯʘʣʦʩʴ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʜʝʡʩʪʚʠʝ ʨʘʥʝʝ ʚʥʝʩʝʥʥʳʭ ʢʘʣʠʡʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘ ʢʨʘʭʤʘʣʠʩʪʦʩʪʴ 

ʢʘʨʪʦʬʝʣʷ. ɺʣʠʷʥʠʝ ʘʟʦʪʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʢʨʘʭʤʘʣʘ ʚ ʢʣʫʙʥʷʭ ʠʤʝʣʦ ʥʝʫʩʪʦʡʯʠʚʳʡ ʭʘʨʘʢʪʝʨ. ʀʟ 

ʜʚʝʥʘʜʮʘʪʠ ʣʝʪ ʚʦʟʜʝʣʳʚʘʥʠʷ ʢʘʨʪʦʬʝʣʷ ʚ ʪʝʯʝʥʠʝ ʧʷʪʠ ʣʝʪ ʚʥʝʩʝʥʠʝ ʘʟʦʪʘ ʩʥʠʞʘʣʦ ʩʦʜʝʨʞʘʥʠʝ ʢʨʘʭʤʘʣʘ. ʊʦʣʴʢʦ ʚ 

ʥʘʯʘʣʝ 1-ʡ ʠ 4-ʡ ʨʦʪʘʮʠʠ ʧʨʦʷʚʠʣʦʩʴ ʥʝʙʦʣʴʰʦʝ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʝʛʦ ʚʣʠʷʥʠʝ, ʘ ʚ ʦʩʪʘʣʴʥʳʝ ʛʦʜʳ ʜʝʡʩʪʚʠʝ ʘʟʦʪʥʳʭ 

ʫʜʦʙʨʝʥʠʡ ʦʢʘʟʘʣʦʩʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝʜʦʢʘʟʘʥʥʳʤ. ʇʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʬʦʩʬʦʨʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘ ʥʘʢʦʧʣʝʥʠʝ 

ʢʨʘʭʤʘʣʘ ʚ ʢʣʫʙʥʷʭ ʢʘʨʪʦʬʝʣʷ ʙʳʣʦ ʜʦʩʪʦʚʝʨʥʳʤ ʚ ʪʝʯʝʥʠʝ 1-ʡ, 4-ʡ ʠ 5-ʡ ʨʦʪʘʮʠʠ. 

 

ʊʘʙʣʠʮʘ 2 ï ʉʦʜʝʨʞʘʥʠʝ ʢʨʘʭʤʘʣʘ ʚ ʢʣʫʙʥʷʭ ʢʘʨʪʦʬʝʣʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʦʟ ʧʦʣʥʦʛʦ ʤʠʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʠʷ, % 

ʈʦʪʘʮʠʷ 

ʩʝʚʦʦʙʦʨʦʪʘ 

ʂʦʥʪ-

ʨʦʣʴ 
NPK 2NPK 3NPK 4NPK 5NPK 6NPK 7NPK 8NPK 

ʇʝʨʚʘʷ 18,4 18,3 18,1 17,8 17,5 17,3 17,0 16,7 16,4 

ɺʪʦʨʘʷ 16,0 15,6 15,3 14,9 14,5 14,2 13,9 13,6 13,3 

ʊʨʝʪʴʷ 22,6 22,2 22,2 22,2 22,3 22,4 22,5 22,7 22,8 

ʏʝʪʚʸʨʪʘʷ 16,5 16,4 16,1 15,7 15,2 14,8 14,3 13,8 13,4 

ʇʷʪʘʷ 18,8 19,2 19,0 18,7 18,4 18,0 17,6 17,3 16,8 

 

 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 11 (53) ǐ ʏʘʩʪʴ 5 ǐ ʅʦʷʙʨʴ 
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ɺʥʝʩʝʥʠʝ ʧʦʣʥʦʛʦ ʤʠʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʠʷ ʚʦ ʚʩʝ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʥʠʞʘʣʦ ʩʦʜʝʨʞʘʥʠʝ ʢʨʘʭʤʘʣʘ ʚ ʢʣʫʙʥʷʭ 

ʢʘʨʪʦʬʝʣʷ ʚ ʩʚʷʟʠ ʩ ʧʨʝʦʙʣʘʜʘʶʱʠʤ ʦʪʨʠʮʘʪʝʣʴʥʳʤ  ʚʣʠʷʥʠʝʤ ʘʟʦʪʥʳʭ ʠ ʢʘʣʠʡʥʳʭ ʫʜʦʙʨʝʥʠʡ. ʊʘʢ, ʧʨʠ ʚʥʝʩʝʥʠʠ 

ʦʧʪʠʤʘʣʴʥʳʭ ʚ ʦʪʥʦʰʝʥʠʠ ʚʣʠʷʥʠʷ ʥʘ ʨʦʩʪ ʫʨʦʞʘʡʥʦʩʪʠ ʜʦʟ ʫʜʦʙʨʝʥʠʡ N200ʈ150ʂ200 ʩʦʜʝʨʞʘʥʠʝ ʢʨʘʭʤʘʣʘ ʩʥʠʞʘʣʦʩʴ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʚ ʨʘʟʥʳʝ ʛʦʜʳ ʥʘ 0,2-1,8%. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʜʦʟ ʫʜʦʙʨʝʥʠʡ ʜʦ ʤʘʢʩʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ 

(N320ʈ240ʂ320) ʧʨʦʮʝʥʪ ʢʨʘʭʤʘʣʘ ʚ ʢʣʫʙʥʷʭ ʫʤʝʥʴʰʘʣʩʷ ʝʱʸ ʩʠʣʴʥʝʝ (ʥʘ 2,0-3,1%). 

ʆʧʨʝʜʝʣʝʥʠʝ ʪʦʚʘʨʥʦʩʪʠ ʢʘʨʪʦʬʝʣʷ, ʪʦ ʝʩʪʴ ʩʦʜʝʨʞʘʥʠʝ ʢʨʫʧʥʦʡ ʠ ʩʨʝʜʥʝʡ ʬʨʘʢʮʠʠ ʚ ʦʙʱʝʤ ʫʨʦʞʘʝ ʧʦʢʘʟʘʣʦ, 

ʯʪʦ ʚʳʭʦʜ ʪʦʚʘʨʥʦʡ ʧʨʦʜʫʢʮʠʠ ʟʘʚʠʩʝʣ ʚ ʦʩʥʦʚʥʦʤ ʦʪ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʠ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʦʪ ʜʦʟ ʫʜʦʙʨʝʥʠʡ (ʨʠʩ. 

1). ɺʥʝʩʝʥʠʝ ʫʜʦʙʨʝʥʠʡ ʧʦʚʳʰʘʣʦ ʪʦʚʘʨʥʦʩʪʴ ʢʘʨʪʦʬʝʣʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʛʦʜʘ ʥʘ 4-25%. ʅʘʠʙʦʣʝʝ 

ʩʫʱʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʦʪʤʝʯʝʥʳ ʧʨʠ ʚʥʝʩʝʥʠʠ ʥʝʙʦʣʴʰʠʭ ʜʦʟ ʫʜʦʙʨʝʥʠʡ. 

ʇʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʪʦʚʘʨʥʦʩʪʴ ʢʘʨʪʦʬʝʣʷ ʚ ʩʨʝʜʥʝʤ ʧʦ ʦʧʳʪʫ ʢʦʣʝʙʘʣʘʩʴ ʦʪ 52 ʜʦ 91%. ʅʘʠʙʦʣʝʝ 

ʥʠʟʢʠʡ ʚʳʭʦʜ ʪʦʚʘʨʥʳʭ ʢʣʫʙʥʝʡ ʙʳʣ ʚ ʥʘʯʘʣʝ 3-ʡ, 4-ʡ ʠ 5-ʡ ʨʦʪʘʮʠʠ, ʢʦʪʦʨʳʝ ʦʪʣʠʯʘʣʠʩʴ ʧʦʚʳʰʝʥʥʳʤ ʫʚʣʘʞʥʝʥʠʝʤ 

ʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʠʟʢʦʡ ʩʨʝʜʥʝʩʫʪʦʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʦʟʜʫʭʘ ʚ ʧʝʨʠʦʜ ʠʥʪʝʥʩʠʚʥʦʛʦ ʢʣʫʙʥʝʦʙʨʘʟʦʚʘʥʠʷ. 

 

 
ʈʠʩ. 1 ï ʊʦʚʘʨʥʦʩʪʴ ʢʘʨʪʦʬʝʣʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʦʟ ʫʜʦʙʨʝʥʠʡ 

 

ɺʘʞʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʢʘʯʝʩʪʚʘ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ 

ʥʠʪʨʘʪʦʚ ʚ ʢʣʫʙʥʷʭ ʢʘʨʪʦʬʝʣʷ. ʅʘʢʦʧʣʝʥʠʝ ʥʠʪʨʘʪʦʚ ʟʘʚʠʩʠʪ ʦʪ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʩʦʨʪʦʚʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, 

ʜʦʟ ʫʜʦʙʨʝʥʠʡ (ʦʩʦʙʝʥʥʦ ʘʟʦʪʥʳʭ) ʠ ʩʧʦʩʦʙʦʚ ʠʭ ʚʥʝʩʝʥʠʷ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʚʝʛʝʪʘʮʠʠ ʙʦʪʚʳ, ʘ ʪʘʢʞʝ ʵʢʦʣʦʛʦ-

ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʟʦʥ.  

ʇʦʣʫʯʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʦ ʚʣʠʷʥʠʠ ʚʦʟʨʘʩʪʘʶʱʠʭ ʜʦʟ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘ ʩʦʜʝʨʞʘʥʠʝ 

ʥʠʪʨʘʪʦʚ ʚ ʢʣʫʙʥʷʭ ʢʘʨʪʦʬʝʣʷ ʙʳʣʠ ʦʙʨʘʙʦʪʘʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠ. ʈʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦʟʚʦʣʠʣ 

ʧʦʣʫʯʠʪʴ ʫʨʘʚʥʝʥʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʩʦʜʝʨʞʘʥʠʷ ʥʠʪʨʘʪʦʚ ʚ ʢʣʫʙʥʷʭ ʢʘʨʪʦʬʝʣʷ ʦʪ 

ʜʦʟ ʚʥʦʩʠʤʳʭ ʫʜʦʙʨʝʥʠʡ (ʪʘʙʣ. 3). ʇʨʠʚʝʜʝʥʥʳʝ ʫʨʘʚʥʝʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʫʩʣʦʚʠʷʭ ʚ ʯʝʪʚʸʨʪʦʡ 

ʨʦʪʘʮʠʠ ʩʦʜʝʨʞʘʥʠʝ ʥʠʪʨʘʪʦʚ ʚ ʢʣʫʙʥʷʭ ʢʘʨʪʦʬʝʣʷ ʟʘʚʠʩʝʣʦ ʦʪ ʚʥʝʩʝʥʠʷ ʘʟʦʪʘ. ʉʣʘʙʝʝ ʧʨʦʷʚʣʷʣʦʩʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʬʦʩʬʦʨʥʳʭ ʠ ʢʘʣʠʡʥʳʭ ʫʜʦʙʨʝʥʠʡ. ɺ ʧʷʪʦʡ ʨʦʪʘʮʠʠ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʥʠʪʨʘʪʦʚ ʦʢʘʟʳʚʘʣʠ ʚʣʠʷʥʠʝ ʚʩʝ ʚʠʜʳ ʚʥʝʩʸʥʥʳʭ 

ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ. ʀʭ ʜʝʡʩʪʚʠʝ ʥʦʩʠʣʦ ʧʨʷʤʦʣʠʥʝʡʥʳʡ ʭʘʨʘʢʪʝʨ, ʪʦ ʝʩʪʴ ʢʘʞʜʳʝ 20 ʢʛ/ʛʘ ʘʟʦʪʘ ʠ ʬʦʩʬʦʨʘ 

ʦʙʝʩʧʝʯʠʚʘʣʠ ʧʦʚʳʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʥʠʪʨʘʪʦʚ ʚ ʢʣʫʙʥʷʭ ʥʘ 6,19 ʠ 4,63 ʤʛ/ʢʛ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʘ ʢʘʞʜʳʝ 25 ʢʛ/ʛʘ 

ʢʘʣʠʷ - ʥʘ 4,63 ʤʛ/ʢʛ. 

 

ʊʘʙʣʠʮʘ 3 ï ɿʘʚʠʩʠʤʦʩʪʴ ʩʦʜʝʨʞʘʥʠʷ ʥʠʪʨʘʪʦʚ ʚ ʢʣʫʙʥʷʭ ʢʘʨʪʦʬʝʣʷ ʦʪ ʜʦʟ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ 

ɻʦʜ ʋʨʘʚʥʝʥʠʝ ʨʝʛʨʝʩʩʠʠ Fʌ F05 R 

 

1989 

1990 

ɺ  

ʩʨʝʜʥʝʤ  

 

 

1996 

1997 

ɺ 

ʩʨʝʜʥʝʤ 

ʏʝʪʚʝʨʪʘʷ ʨʦʪʘʮʠʷ 
5,05,0 )(53,1093,1813,3541,123 NKNNʋ ++-=  

5,05,0 )(29,13)(58,2089,989,178 PKNKʂʋ ++-=  

5,0)(42,1072,1121,134 PKNʋ ++=  

                                   

ʇʷʪʘʷ ʨʦʪʘʮʠʷ 

 KPNʋ 42,459,481,559,45 +++=                                        

KPNʋ 85,468,457,65,24 +++=  

KPNʋ 63,463,419,605,35 +++=  
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ɿʘʢʣʶʯʝʥʠʝ. ʉʘʤʘʷ ʥʠʟʢʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʢʘʨʪʦʬʝʣʷ ʧʦʣʫʯʝʥʘ ʚ ʪʨʝʪʴʶ ʨʦʪʘʮʠʶ ʧʦ ʧʦʩʣʝʜʝʡʩʪʚʠʶ ʬʦʩʬʦʨʥʳʭ ʠ 

ʢʘʣʠʡʥʳʭ ʫʜʦʙʨʝʥʠʡ. ʅʘʠʙʦʣʴʰʘʷ ʫʨʦʞʘʡʥʦʩʪʴ, 380 ʮ/ʛʘ, ʧʦʣʫʯʝʥʘ ʚ ʯʝʪʚʸʨʪʦʡ ʨʦʪʘʮʠʠ ʧʨʠ ʚʥʝʩʝʥʠʠ ʤʘʢʩʠʤʘʣʴʥʳʭ 

ʜʦʟ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ. ʇʨʠʙʘʚʢʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʩʦʩʪʘʚʠʣʘ 252 ʮ/ʛʘ. ʉʦʜʝʨʞʘʥʠʝ ʢʨʘʭʤʘʣʘ 
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ɼʦʟʳ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ 
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ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 11 (53) ǐ ʏʘʩʪʴ 5 ǐ ʅʦʷʙʨʴ 
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ʦʧʨʝʜʝʣʷʣʦʩʴ ʚ ʦʩʥʦʚʥʦʤ ʢʘʣʠʡʥʳʤʠ ʫʜʦʙʨʝʥʠʷʤʠ ʠ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʠʭ ʜʦʟ ʩʥʠʞʘʣʦʩʴ ʥʘ 1,8-3,5%. ɺʳʭʦʜ ʪʦʚʘʨʥʦʡ 

ʧʨʦʜʫʢʮʠʠ ʟʘʚʠʩʝʣ ʚ ʦʩʥʦʚʥʦʤ ʦʪ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʠ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʦʪ ʜʦʟ ʫʜʦʙʨʝʥʠʡ ʠ ʙʳʣ ʥʘʠʙʦʣʴʰʠʤ ʚ 

ʧʝʨʚʫʶ ʨʦʪʘʮʠʶ (90-91%). ɺʥʝʩʝʥʠʝ ʫʜʦʙʨʝʥʠʡ ʧʦʚʳʰʘʣʦ ʪʦʚʘʨʥʦʩʪʴ ʢʘʨʪʦʬʝʣʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʛʦʜʘ ʥʘ 4-

25%. ʉʦʜʝʨʞʘʥʠʝ ʥʠʪʨʘʪʦʚ ʚ ʢʣʫʙʥʷʭ ʢʘʨʪʦʬʝʣʷ ʟʘʚʠʩʝʣʦ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʦʪ ʧʨʠʤʝʥʝʥʠʷ ʘʟʦʪʥʳʭ ʫʜʦʙʨʝʥʠʡ. 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ/References 

1. ʂʦʥʦʚʘ ɸ. ʄ. ɺʣʠʷʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ 

ʢʘʨʪʦʬʝʣʷ / ɸ. ʄ. ʂʦʥʦʚʘ, ʃ. ʅ. ʉʘʤʦʡʣʦʚ // ʇʣʦʜʦʨʦʜʠʝ. - 2011. - ˉ 6. - ʉ. 2-3. 

2. ʂʦʥʦʚʘ ɸ. ʄ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʥʦʚʦʛʦ ʩʦʨʪʘ ʢʘʨʪʦʬʝʣʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʦʨʤ ʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ, ʩʨʦʢʦʚ ʠ ʩʭʝʤ ʧʦʩʘʜʢʠ / ɸ. ʄ. ʂʦʥʦʚʘ, ʃ. ʂ. ʏʝʭʘʣʢʦʚʘ, ɸ. ʖ. ɻʘʚʨʠʣʦʚʘ // ʇʣʦʜʦʚʦʜʩʪʚʦ ʠ ʷʛʦʜʦʚʦʜʩʪʚʦ 

ʈʦʩʩʠʠ. - 2015. - ʊ. 43. - ʉ. 104-110. 

3. ʂʦʨʰʫʥʦʚ ɸ. ɺ. ʂʘʯʝʩʪʚʦ ʢʘʨʪʦʬʝʣʷ ʠ ʢʘʨʪʦʬʝʣʝʧʨʦʜʫʢʪʦʚ /ɸ. ɺ. ʂʦʨʰʫʥʦʚ. ï ʄ., 2001. - 256 ʩ. 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ/References in English 

1. Konova A. M. Vlijanie mineral'nyh udobrenij i sredstv zashhity ratsenij na urozhajnost' i kachestvo kartofelja [The 

influence of mineral fertilizers and means of plant protection on yield and quality of potato] / A. M. Konova, L. N. Samojlov // 

Plodorodie [Plodorodie]. - 2011. - ˉ 6. - P. 2-3. [in Russian] 

2. Konova A.M. Formirovanie produktivnosti novogo sorta kartofelja v zavisimosti ot norm mineral'nyh udobrenij, srokov 

i shem posadki [The formation of productivity of the new variety of potatoes depending on the norms of mineral fertilizers, 

terms and planting schemes] / A. M. Konova, L. K. Chehalkova, A. Ju. Gavrilova // Plodovodstvo i jagodovodstvo Rossii 

[Pomiculture and small fruits culture in Russia]. - 2015. - V. 43. - P. 104-110. [in Russian] 

3. Korshunov A. V. Kachestvo kartofelja i kartofeleproduktov [The quality of potato and potato products] / 

A. V. Korshunov. ï M., 2001. - 256 p. [in Russian] 

 

 

DOI: 10.18454/IRJ .2016.53.172 

ʂʦʩʪʳʣʝʚ ʇ.ʀ.
1
, ʂʨʘʩʥʦʚʘ ɽ.ɺ.

2
, ʈʝʜʴʢʠʥ ɸ.ɸ.

3
, ʂʦʩʪʳʣʝʚʘ ʃ.ʄ.

4 

1 
ORCID 000-0002-4371-6848, ʜʦʢʪʦʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, 

2 
0000-0002-4716-5676, ʢʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, 

3 
0000-0002-3933-0918, ʢʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, 

ʌɻɹʅʋ ɺʩʝʨʦʩʩʠʡʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʠʤ. ʀ.ɻ. ʂʘʣʠʥʝʥʢʦ 
4
ʢʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ɸʟʦʚʦ-ʏʝʨʥʦʤʦʨʩʢʠʡ ʠʥʞʝʥʝʨʥʳʡ ʠʥʩʪʠʪʫʪ ʌɻɹʆʋ ɺʇʆ ɼɻɸʋ 

ʀɿʋʏɽʅʀɽ ʊʋʈɽʎʂʀʍ ʉʆʈʊʆɺ ʈʀʉɸ ɺ ʋʉʃʆɺʀʗʍ ʖɻɸ ʈʆʉʉʀʀ 

 ɸʥʥʦʪʘʮʠʷ 
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RESEARCH OF TURKISH RICE VARIETIES IN THE SOUTH RU SSIA 

Abstract 

Breeding rice varieties for northern growing areas requires careful study and involvement in the selection process varied 

source material. A study of Turkish rice varieties selection Thracian Agricultural Research Institute on economically 

important quantitative traits found their significant variation. A positive correlation between the length of the panicle with 

plant height, number of grains panicle length and weight of 1000 grains; yield - with a length of panicle, number of spikelets 

and grains per panicle and grain weight with panicle. For breeding selected productive, resistant to stress factors of rice 

varieties with agronomic characters complex. Spend their hybridisation with Russian early-maturing varieties. 

Keywords: rice, varieties, traits, resistance, productivity. 

 

ʠʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʩʥʦʚʥʦʡ ʧʨʦʜʫʢʪ ʧʠʪʘʥʠʷ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʥʘʩʝʣʝʥʠʷ ʤʠʨʘ. ʄʠʨʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ 

ʩʦʨʪʦʚ ʷʚʣʷʝʪʩʷ ʛʝʥʝʪʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʩʝʣʝʢʮʠʠ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʧʦʚʳʰʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ 

ʨʠʩʘ, ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʩʪʨʝʩʩʦʚʳʤ ʬʘʢʪʦʨʘʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʧʨʦʠʟʚʦʜʷʱʠʭ ʨʠʩ ʩʪʨʘʥ ʚʝʜʝʪʩʷ 

ʩʝʣʝʢʮʠʦʥʥʘʷ ʨʘʙʦʪʘ. ʇʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʃʷʭʦʚʢʠʥʘ ɸ.ɻ. (2005) ʢ ʨʦʩʩʠʡʩʢʠʤ ʩʦʨʪʘʤ ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʠ ʩʦʨʪʘ 

ʝʚʨʦʧʝʡʩʢʦʡ ʵʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʛʨʫʧʧʳ [1], ʢ ʢʦʪʦʨʳʤ ʢʨʦʤʝ ʠʪʘʣʴʷʥʩʢʠʭ, ʠʩʧʘʥʩʢʠʭ ʠ ʬʨʘʥʮʫʟʩʢʠʭ ʩʦʨʪʦʚ, 

ʦʪʥʦʩʷʪʩʷ ʠ ʪʫʨʝʮʢʠʝ. ʀʭ ʩʝʣʝʢʮʠʝʡ ʟʘʥʠʤʘʝʪʩʷ ʊʨʘʢʠʡʩʢʠʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ 

ʠʥʩʪʠʪʫʪ (TARI), ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʊʫʨʮʠʠ (ʛ. ʕʜʠʨʥʝ) [2].  

ʈ 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 11 (53) ǐ ʏʘʩʪʴ 5 ǐ ʅʦʷʙʨʴ 

 

34 

 

ʉʘʤʘʷ ʩʝʚʝʨʥʘʷ ʟʦʥʘ ʚʳʨʘʱʠʚʘʥʠʷ ʨʠʩʘ ʥʘʭʦʜʠʪʩʷ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʈʠʩ ʚʳʩʝʚʘʶʪ ʥʘ ʂʫʙʘʥʠ, ɼʦʥʫ, 

ʇʦʚʦʣʞʴʝ, ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ ʥʘ ʧʣʦʱʘʜʠ ʦʢʦʣʦ 200 ʪʳʩ. ʛʘ. ɺ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʦʥ ʝʞʝʛʦʜʥʦ ʚʳʨʘʱʠʚʘʝʪʩʷ ʥʘ 

ʧʣʦʱʘʜʠ 14-15 ʪʳʩ. ʛʘ [3]. ʇʦʵʪʦʤʫ ʦʩʥʦʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʩʝʣʝʢʮʠʠ ʨʠʩʘ ʚ ʵʪʦʡ ʟʦʥʝ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ 

ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʳʭ ʩʨʝʜʥʝʩʧʝʣʳʭ ʩʦʨʪʦʚ ʩ ʚʳʩʦʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ, ʭʦʨʦʰʦ ʧʨʠʩʧʦʩʦʙʣʝʥʥʳʭ ʢ ʤʝʩʪʥʳʤ 

ʫʩʣʦʚʠʷʤ. ʀʭ ʩʦʟʜʘʥʠʝ ʚʝʜʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʠʟʫʯʝʥʠʷ ʨʘʟʥʦʦʙʨʘʟʥʦʛʦ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʚʳʜʝʣʝʥʠʷ ʠʟ ʥʝʛʦ 

ʠʩʪʦʯʥʠʢʦʚ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʠ ʚʢʣʶʯʝʥʠʷ ʠʭ ʚ ʩʝʣʝʢʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩ.  

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʦʩʴ ʚʩʝʩʪʦʨʦʥʥʝʝ ʠʟʫʯʝʥʠʝ ʪʫʨʝʮʢʠʭ ʩʦʨʪʦʚ ʨʠʩʘ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʨʠʩʘ ɺʅʀʀ ʟʝʨʥʦʚʳʭ 

ʢʫʣʴʪʫʨ ʥʘ ʧʦʣʷʭ ʌɻʋʇ çʇʨʦʣʝʪʘʨʩʢʦʝè ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ; ʦʪʙʦʨ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʣʘ ʜʣʷ ʩʝʣʝʢʮʠʠ ʫʩʪʦʡʯʠʚʳʭ ʢ 

ʩʪʨʝʩʩ-ʬʘʢʪʦʨʘʤ ʧʨʦʜʫʢʪʠʚʥʳʭ ʩʦʨʪʦʚ ʨʠʩʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʭ ʚ ʛʠʙʨʠʜʠʟʘʮʠʠ ʩʦ ʩʚʦʠʤʠ ʩʦʨʪʘʤʠ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ. ɺ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠ 10 ʩʦʨʪʦʚ ʨʠʩʘ ʩʝʣʝʢʮʠʠ 

ʊʨʘʢʠʡʩʢʦʛʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ï TARI (ʊʫʨʮʠʷ), ʢʦʪʦʨʳʝ ʣʶʙʝʟʥʦ 

ʧʨʝʜʦʩʪʘʚʠʣ ʠʭ ʘʚʪʦʨ ʍʘʣʠʣ ʉʫʨʝʢ, ʠ ʜʚʘ ʠʪʘʣʴʷʥʩʢʠʭ ʩʦʨʪʘ. ʀʩʧʦʣʴʟʦʚʘʣʠ ʤʝʪʦʜʠʢʠ ɺʀʈ (1982) [4] ʠ ɺʅʀʀɿʂ [5]. ɺ 

ʢʘʯʝʩʪʚʝ ʩʪʘʥʜʘʨʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʚʦʠ ʩʦʨʪʘ ɹʦʷʨʠʥ, ʖʞʘʥʠʥ ʠ ʂʫʙʦʷʨ. ʆʙʨʘʟʮʳ ʚʳʩʝʚʘʣʠ 25 ʘʧʨʝʣʷ ʩʝʷʣʢʦʡ 

ʉʉʌʂ-7 ʥʘ ʜʝʣʷʥʢʘʭ ʧʣʦʱʘʜʴʶ 10 ʤ
2
. ʄʘʪʝʤʘʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʠ ʧʦ ʤʝʪʦʜʠʢʝ ɼʦʩʧʝʭʦʚʘ ɹ.ɸ. 

(1985) [6]. 

ʈʝʟʫʣʴʪʘʪʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʟʫʯʝʥʠʷ ʩʦʨʪʦʚ ʧʦ ʢʦʤʧʣʝʢʩʫ ʧʨʠʟʥʘʢʦʚ ʫʩʪʘʥʦʚʣʝʥʳ ʙʦʣʴʰʠʝ ʨʘʟʣʠʯʠʷ ʧʦ 

ʚʝʛʝʪʘʮʠʦʥʥʦʤʫ ʧʝʨʠʦʜʫ, ʚʳʩʦʪʝ ʨʘʩʪʝʥʠʡ, ʜʣʠʥʝ ʤʝʪʝʣʢʠ, ʯʠʩʣʫ ʢʦʣʦʩʢʦʚ ʠ ʟʝʨʝʥ ʥʘ ʤʝʪʝʣʢʝ, ʜʣʠʥʝ ʠ ʰʠʨʠʥʝ 

ʟʝʨʥʦʚʢʠ, ʤʘʩʩʝ 1000 ʟʝʨʝʥ ʠ ʤʘʩʩʝ ʟʝʨʥʘ ʩ ʤʝʪʝʣʢʠ. ʇʦʣʦʚʠʥʘ ʦʙʨʘʟʮʦʚ ʦʢʘʟʘʣʠʩʴ ʧʦʟʜʥʝʩʧʝʣʳʤʠ ʠ ʚ ʥʘʰʠʭ ʫʩʣʦʚʠʷʭ 

ʟʘʮʚʝʣʠ ʦʯʝʥʴ ʧʦʟʜʥʦ ï ʜʦ 11 ʘʚʛʫʩʪʘ (ʩʦʨʪ-ʩʪʘʥʜʘʨʪ ɹʦʷʨʠʥ ï 20 ʠʶʣʷ). ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʝʨʠʦʜʘ ʚʝʛʝʪʘʮʠʠ ï 

ʛʣʘʚʥʳʡ ʣʠʤʠʪʠʨʫʶʱʠʡ ʬʘʢʪʦʨ. ɺ ʫʩʣʦʚʠʷʭ ʇʨʦʣʝʪʘʨʩʢʘ ʤʦʛʫʪ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦ ʚʳʟʨʝʚʘʪʴ ʩʦʨʪʘ ʩ ʚʝʛʝʪʘʮʠʦʥʥʳʤ 

ʧʝʨʠʦʜʦʤ ʦʪ ʧʦʩʝʚʘ ʜʦ ʩʦʟʨʝʚʘʥʠʷ 130 ʜʥʝʡ, ʧʦʵʪʦʤʫ ʙʦʣʴʰʠʥʩʪʚʦ ʪʫʨʝʮʢʠʭ ʩʦʨʪʦʚ ʟʜʝʩʴ ʥʝ ʚʳʟʨʝʚʘʶʪ. ʆʜʥʘʢʦ ʚ 

2015-2016 ʛʦʜʳ ʩʣʦʞʠʣʠʩʴ ʦʯʝʥʴ ʪʝʧʣʳʝ ʫʩʣʦʚʠʷ. ʊʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʣʝʪʘ 2015 ʛʦʜʘ ʙʳʣ ʥʘ 2,3-3,6Áʉ ʘ 2016 

ʛʦʜʘ ï ʥʘ 1,8-4,3Áʉ ʚʳʰʝ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʭ ʟʥʘʯʝʥʠʡ. ʄʘʡ ʠ ʩʝʥʪʷʙʨʴ ʙʳʣʠ ʙʣʠʟʢʠ ʢ ʥʦʨʤʝ. ʉʫʤʤʘ ʙʠʦʣʦʛʠʯʝʩʢʠ 

ʘʢʪʠʚʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʚ ʘʧʨʝʣʝ ï ʩʝʥʪʷʙʨʝ ʩʦʩʪʘʚʠʣʘ 3505Áʉ (2015 ʛ.) ʠ 3212Áʉ (2016 ʛ.) ʧʨʠ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʡ ʥʦʨʤʝ 

2900Áʉ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʩʦʟʨʝʚʘʥʠʶ ʟʝʨʥʘ ʜʘʞʝ ʦʯʝʥʴ ʧʦʟʜʥʠʭ ʩʦʨʪʦʚ.  

ʀʟʫʯʝʥʥʳʡ ʤʘʪʝʨʠʘʣ ʩʦʩʪʦʷʣ ʠʟ ʩʦʨʪʦʚ, ʨʘʟʣʠʯʥʳʭ ʧʦ ʚʝʛʝʪʘʮʠʦʥʥʦʤʫ ʧʝʨʠʦʜʫ: ʦʪ 95 ʜʦ 108 ʜʥʝʡ ʜʦ ʮʚʝʪʝʥʠʷ. 

ʕʪʦ ʥʘ 9-22 ʜʥʷ ʙʦʣʴʰʝ, ʯʝʤ ʫ ʩʪʘʥʜʘʨʪʥʦʛʦ ʩʦʨʪʘ ɹʦʷʨʠʥ (ʪʘʙʣ. 1).  

 

ʊʘʙʣʠʮʘ 1 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʦʨʪʦʚ ʨʠʩʘ, ʇʨʦʣʝʪʘʨʩʢ, 2015-2016 ʛ. 

ˉ 

ʜʝʣ. 
ʅʘʟʚʘʥʠʝ ʦʙʨʘʟʮʘ 

ʇʨʦʠʩʭʦʞ-

ʜʝʥʠʝ 

ʋʨʦʞʘʡʥʦʩ

ʪʴ, ʪ/ʛʘ 

ʋʙʦʨʦʯ-

ʥʘʷ 

ʚʣʘʞ-

ʥʦʩʪʴ 

ʟʝʨʥʘ, % 

ʇʝʨʠʦʜ 

ʜʦ 

ʮʚʝʪʝʥʠʷ, 

ʜʥʠ 

ɺʳʩʦʪʘ, 

ʩʤ 

ɼʣʠʥʘ 

ʤʝʪʝʣʢʠ, 

ʩʤ 

1 ɹʦʷʨʠʥ ʈʦʩʩʠʷ 7,39 12,6 86 81,7 15,7 

2 ʖʞʘʥʠʥ ʈʦʩʩʠʷ 8,28 13,8 95 95,0 20,0 

3 ʂʫʙʦʷʨ ʈʦʩʩʠʷ 9,38 17,7 95 88,3 15,3 

4 7721 ʊʫʨʮʠʷ 4,82 15,5 95 73,3 12,7 

5 Cakmak ʊʫʨʮʠʷ 9,26 14,8 97 85,0 17,0 

6 EFE ʊʫʨʮʠʷ 6,11 16,4 95 95,0 16,5 

7 Ergene ʊʫʨʮʠʷ 5,12 13,6 95 83,3 18,2 

8 Gala ʊʫʨʮʠʷ 7,46 15,2 105 91,7 14,8 

9 Gala+ ʊʫʨʮʠʷ 8,18 15,7 102 98,3 17,3 

10 Gonen ʊʫʨʮʠʷ 6,92 14,2 105 100,0 17,7 

11 Duragum ʊʫʨʮʠʷ 8,08 17,1 105 85,0 15,3 

12 Pasali ʊʫʨʮʠʷ 8,52 17,7 98 78,3 18,2 

13 Pusta Intaci Agato ʊʫʨʮʠʷ 9,13 17,4 108 85,0 23,8 

14 Mecco ʀʪʘʣʠʷ 6,48 18,3 105 96,7 18,3 

15 Virgo ʀʪʘʣʠʷ 7,68 19,4 102 75,0 16,0 

 ʄʠʥʠʤʫʤ  4,82 12,6 86 73,3 12,7 

 ʄʘʢʩʠʤʫʤ  9,38 19,4 108 100,0 23,8 

 ʉʨʝʜʥʝʝ  7,52 15,9 99,2 87,4 17,1 

 
ʉʪʘʥʜʘʨʪʥʦʝ 

ʦʪʢʣʦʥʝʥʠʝ 
 1,4 2,0 6,0 8,4 2,6 

 

ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʧʣʠʮʳ ʠʭ ʫʜʘʣʦʩʴ ʩʢʨʝʩʪʠʪʴ ʩ ʨʘʥʥʝʩʧʝʣʳʤʠ ʤʝʩʪʥʳʤʠ ʩʦʨʪʘʤʠ ʂʦʥʪʘʢʪ ʠ ɹʦʷʨʠʥ ʠ ʜʦʚʝʩʪʠ 

ʜʦ ʧʦʣʥʦʛʦ ʩʦʟʨʝʚʘʥʠʷ. ʀʟ ʪʫʨʝʮʢʠʭ ʩʦʨʪʦʚ ʧʝʨʚʳʤʠ ʟʘʮʚʝʣʠ 7721, EFE, Ergene (95 ʜʥʝʡ), ʟʘʪʝʤ Cakmak (97 ʜʥʝʡ) ʠ 

Pasali (98 ʜʥʝʡ). ʕʪʦ ʫʨʦʚʝʥʴ ʥʘʰʝʛʦ ʩʨʝʜʥʝʧʦʟʜʥʝʛʦ ʩʦʨʪʘ ʂʫʙʦ̫ ʨ. ʅʘʠʙʦʣʝʝ ʧʦʟʜʥʠʤʠ ʙʳʣʠ ʩʦʨʪʘ Gala, Gonen, 

Duragum (105 ʜʥʝʡ), Pusta Intaci Agato (108 ʜʥʝʡ) ʠ ʠʪʘʣʴʷʥʩʢʠʝ ʩʦʨʪʘ Virgo ʠ Mecco (ʜʦ 105 ʜʥʝʡ).  



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 11 (53) ǐ ʏʘʩʪʴ 5 ǐ ʅʦʷʙʨʴ 
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ʈʠʩ. 1 ï ɺʟʘʠʤʦʩʚʷʟʴ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʨʠʩʘ 

 

ʀʟ ʛʨʘʬʠʢʘ ʚʠʜʥʦ, ʯʪʦ ʪʫʨʝʮʢʠʝ ʩʦʨʪʘ 7721, EFE, Ergene ʩ ʪʘʢʠʤ ʞʝ ʧʝʨʠʦʜʦʤ ʜʦ ʮʚʝʪʝʥʠʷ, ʢʘʢ ʫ ʩʦʨʪʘ ʂʫʙʦʷʨ, 

ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʪʫʧʘʶʪ ʝʤʫ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ ʥʘ 3,27-4,5 ʪ/ʛʘ. ʅʘ ʦʜʥʦʤ ʫʨʦʚʥʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩ ʩʦʨʪʦʤ ʂʫʙʦʷʨ (9,38 

ʪ/ʛʘ) ʙʳʣʠ 2 ʪʫʨʝʮʢʠʭ ʩʦʨʪʘ: Cakmak (9,26 ʪ/ʛʘ) ʠ Pusta Intaci Agato (9,13 ʪ/ʛʘ), ʥʦ ʝʩʣʠ ʧʝʨʚʳʡ ʟʘʮʚʝʣ ʣʠʰʴ ʥʘ 2 ʜʥʷ 

ʧʦʟʞʝ ʂʫʙʦʷʨʘ, ʪʦ ʚʪʦʨʦʡ ï ʥʘ 13. 

ʅʝʧʣʦʭʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʪʘʢʞʝ ʫ ʩʦʨʪʘ Pasali (8,52 ʪ/ʛʘ). ʕʪʠ ʩʦʨʪʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ 

ʩʢʨʝʱʠʚʘʥʠʷʭ ʩ ʨʦʩʩʠʡʩʢʠʤʠ ʩʦʨʪʘʤʠ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʦʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʪʨʘʥʩʛʨʝʩʩʠʚʥʳʭ 

ʛʠʙʨʠʜʦʚ. 

ʀʟʫʯʝʥʥʘʷ ʢʦʣʣʝʢʮʠʷ ʩʦʨʪʦʚ ʙʳʣʘ ʨʘʟʥʦʦʙʨʘʟʥʘ ʧʦ ʚʳʩʦʪʝ ʨʘʩʪʝʥʠʡ ï ʦʪ 73 ʜʦ 100 ʩʤ (ʪʘʙʣ. 1). ʇʨʝʦʙʣʘʜʘʣʠ 

ʬʦʨʤʳ 85-90 ʩʤ ʩ ʛʝʥʘʤʠ ʧʦʣʫʢʘʨʣʠʢʦʚʦʩʪʠ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʚʝʣʠʯʝʥʠʶ ʠʥʜʝʢʩʘ ʫʨʦʞʘʷ. ʕʪʦ ʦʧʪʠʤʘʣʥɹʳʝ 

ʨʘʟʤʝʨʳ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʦʨʪʦʚ ʨʠʩʘ. ʆʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʦʨʦʩʣʳʤ ʩʦʨʪʦʤ ʙʳʣ Gonen (100 ʩʤ). ʆʩʪʘʣʴʥʳʝ 

ʩʦʨʪʘ ʠʤʝʣʠ ʩʦʚʨʝʤʝʥʥʳʡ ʥʠʟʢʦʨʦʩʣʳʡ ʛʘʙʠʪʫʩ ʩ ʧʨʷʤʦʩʪʦʷʯʠʤʠ ʣʠʩʪʴʷʤʠ ʠ ʜʣʠʥʥʦʡ ʧʦʥʠʢʘʶʱʝʡ ʤʝʪʝʣʢʦʡ. 

ʂʫʩʪʠʩʪʦʩʪʴ ʨʘʩʪʝʥʠʡ ʜʦʩʪʠʛʘʣʘ 4-5 ʧʨʦʜʫʢʪʠʚʥʳʭ ʧʦʙʝʛʦʚ. 

ɺʩʝ ʪʫʨʝʮʢʠʝ ʩʦʨʪʘ ʠʤʝʣʠ ʧʦʥʠʢʘʶʱʠʡ ʪʠʧ ʤʝʪʝʣʦʢ. ɼʣʠʥʘ ʤʝʪʝʣʦʢ ʠʟʫʯʝʥʥʳʭ ʩʦʨʪʦʚ ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 12,7 ʜʦ 23,8 

ʩʤ (ʪʘʙʣ. 1), ʪʦʛʜʘ ʢʘʢ ʫ ʩʪʘʥʜʘʨʪʘ ɹʦʷʨʠʥ ʦʥʘ ʩʦʩʪʘʚʠʣʘ 15,7 ʩʤ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʦʩʪʘʣʴʥʳʭ ʦʙʨʘʟʮʦʚ (ʢʨʦʤʝ ʂʫʙʦʷʨʘ) 

ʦʥʘ ʙʳʣʘ ʧʣʦʪʥʦʡ, ʢʦʤʧʘʢʪʥʦʡ, ʧʨʷʤʦʩʪʦʷʯʝʡ. ɼʣʠʥʘ ʤʝʪʝʣʢʠ ʧʦʣʦʞʠʪʝʣʴʥʦ ʢʦʨʨʝʣʠʨʦʚʘʣʘ ʩ ʜʣʠʥʦʡ ʟʝʨʥʦʚʢʠ (r = 

0,62Ñ0,10), ʫʨʦʞʘʡʥʦʩʪʴʶ (r = 0,37Ñ0,10), ʚʳʩʦʪʦʡ ʨʘʩʪʝʥʠʡ (r = 0,28Ñ0,10) ʢʦʣʠʯʝʩʪʚʦʤ ʟʝʨʝʥ ʩ ʤʝʪʝʣʢʠ (r = 

0,22Ñ0,10) ʠ ʤʘʩʩʦʡ 1000 ʟʝʨʝʥ (r = 0,36Ñ0,10). 

ʂʦʣʠʯʝʩʪʚʦ ʢʦʣʦʩʢʦʚ ʥʘ ʤʝʪʝʣʢʝ ï ʦʜʠʥ ʠʟ ʛʣʘʚʥʳʭ ʧʨʠʟʥʘʢʦʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʨʠʩʘ. ʕʪʦʪ ʧʨʠʟʥʘʢ ʚʘʨʴʠʨʦʚʘʣ ʚ 

ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ: ʦʪ 94 ʜʦ 212 ʰʪʫʢ (ʪʘʙʣ. 2). ɹʦʣʴʰʝ ʚʩʝʛʦ ʢʦʣʦʩʢʦʚ ʬʦʨʤʠʨʦʚʘʣʦʩʴ ʚ ʤʝʪʝʣʢʘʭ ʩʦʨʪʦʚ ʂʫʙʦʷʨ, 

Pasali, Duragum, ʤʝʥʴʰʝ ʚʩʝʛʦ ï ʫ ʙʦʣʝʝ ʨʘʥʥʝʛʦ ʦʙʨʘʟʮʘ 7721 ʠʟ ʊʫʨʮʠʠ. ʉʨʝʜʥʝʛʨʫʧʧʦʚʦʝ ʟʥʘʯʝʥʠʝ ʩʦʩʪʘʚʠʣʦ 155,4 

ʢʦʣʦʩʢʦʚ. 

 

ʊʘʙʣʠʮʘ 2 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʦʨʪʦʚ ʨʠʩʘ, ʇʨʦʣʝʪʘʨʩʢ, 2015 ʛ. (ʧʨʦʜʦʣʞʝʥʠʝ) 

ˉ 2015 

ʏʠʩʣʦ ʢʦʣʦʩʢʦʚ ʥʘ ʤʝʪʝʣʢʝ, 

ʰʪ. 

ʌʝʨʪʠʣ-ɹ

ʥʦʩʪʴ 

ʢʦʣʦʩʢʦʚ, 

% 

ʄʘʩʩʘ 

ʟʝʨʥʘ ʩ 

ʤʝʪʝʣʢʠ, 

ʛ 

ʄʘʩʩʘ 

1000 

ʟʝʨʝʥ, ʛ 

ɼʣʠʥʘ 

ʟʝʨʥʘ, ʤʤ 

ʐʠʨʠʥʘ 

ʟʝʨʥʘ, ʤʤ 

ʚʩʝʛʦ ʧʦʣʥʳʭ ʧʫʩʪʳʭ 

ɹʦʷʨʠʥ 138,3 122,7 15,6 88,7 3,80 31 7,8 3,4 

ʖʞʘʥʠʥ 159,0 154,7 4,3 97,3 4,64 30 8,8 3,0 

ʂʫʙʦʷʨ 212,3 185,7 26,7 87,4 5,57 30 8,1 3,8 

7721 94,7 87,3 7,3 92,3 2,79 32 8,2 3,7 

Cakmak 158,3 149,0 9,3 94,1 4,17 28 8,1 3,5 

EFE 163,0 149,0 14,0 91,4 4,92 33 8,2 3,3 

Ergene 133,0 126,3 6,7 95,0 4,42 35 9,7 3,3 

Gala 151,3 139,0 12,3 91,9 4,59 33 8,3 3,5 

Gala+ 135,0 110,0 25,0 81,5 4,18 38 8,7 3,2 

 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 11 (53) ǐ ʏʘʩʪʴ 5 ǐ ʅʦʷʙʨʴ 

 

36 

 

ʆʢʦʥʯʘʥʠʝ ʪʘʙʣ. 2 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʦʨʪʦʚ ʨʠʩʘ, ʇʨʦʣʝʪʘʨʩʢ, 2015 ʛ. (ʧʨʦʜʦʣʞʝʥʠʝ) 

Gonen 132,7 121,7 11,0 91,7 4,99 41 9,3 3,8 

Duragum 176,3 151,7 24,7 86,0 5,16 34 8,7 3,7 

Pasali 186,0 177,7 8,3 95,5 5,15 29 8,5 3,5 

Pusta Intaci 

Agato 
156,7 141,0 15,7 90,0 3,53 25 9,5 2,4 

Mecco  166,3 142,3 24,0 85,6 4,13 29 8,4 3,1 

Virgo 167,7 151,0 16,7 90,1 4,38 29 7,5 3,5 

ʄʠʥʠʤʫʤ  94,7 87,3 4,3 81,5 2,79 25,0 7,5 2,4 

ʄʘʢʩʠʤʫʤ 212,3 185,7 26,7 97,3 5,57 41,0 9,7 3,8 

ʉʨʝʜʥʝʝ 155,4 140,6 14,8 90,6 4,43 31,8 8,5 3,4 

ʉʪʘʥʜʘʨʪʥʦʝ 

ʦʪʢʣʦʥʝʥʠʝ 
27,3 24,8 7,3 4,2 0,71 4,1 0,6 0,4 

 

ʇʨʠ ʵʪʦʤ ʬʝʨʪʠʣʴʥʦʩʪʴ ʠʟʫʯʝʥʥʳʭ ʩʦʨʪʦʚ ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 81,5 (ʫ ʩʦʨʪʘ Gala+) ʜʦ 97,3% (ʫ ʖʞʘʥʠʥʘ) (ʫ ʩʪʘʥʜʘʨʪʘ 

ɹʦʷʨʠʥ ï 88,7%). ʇʦʵʪʦʤʫ ʯʠʩʣʦ ʩʬʦʨʤʠʨʦʚʘʚʰʠʭʩʷ ʟʝʨʝʥ ʙʳʣʦ ʥʝʩʢʦʣʴʢʦ ʥʠʞʝ: ʦʪ 87,3 ʜʦ 185,7 ʰʪʫʢ (ʪʘʙʣ. 2). 

ɸʥʘʣʠʟ ʚʟʘʠʤʦʩʚʷʟʝʡ ʧʨʠʟʥʘʢʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʯʠʩʣʦ ʟʝʨʝʥ ʥʘ ʤʝʪʝʣʢʝ ʧʦʣʦʞʠʪʝʣʴʥʦ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʫʨʦʞʘʡʥʦʩʪʴʶ 

(r=0,64Ñ0,18) ʠ ʯʠʩʣʦʤ ʢʦʣʦʩʢʦʚ ʥʘ ʤʝʪʝʣʢʝ (r=0,96Ñ0,11) ʠ ʦʪʨʠʮʘʪʝʣʴʥʦ ï ʩ ʤʘʩʩʦʡ 1000 ʟʝʨʝʥ (r=-0,46Ñ0,13). 

ʇʦ ʤʘʩʩʝ ʟʝʨʥʘ ʩ ʤʝʪʝʣʢʠ ʩʦʨʪʘ ʚʘʨʴʠʨʦʚʘʣʠ ʦʪ 2,8 ʜʦ 5,6 ʛ, ʚ ʩʨʝʜʥʝʤ 4,4 ʛ (ʪʘʙʣ. 2). ʅʘʠʙʦʣʝʝ ʪʷʞʝʣʳʝ ʤʝʪʝʣʢʠ 

(ʙʦʣʝʝ 5 ʛ) ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʫ ʩʦʨʪʦʚ ʂʫʙʦʷʨ, Duragum, Pasali, ʪʦʛʜʘ ʢʘʢ ʫ ʩʪʘʥʜʘʨʪʘ ɹʦʷʨʠʥ ï 3,8 ʛ. 

ɺ ʫʩʣʦʚʠʷʭ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʠ ʭʦʨʦʰʝʡ ʦʩʚʝʱʝʥʥʦʩʪʠ ʠ ʦʧʪʠʤʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʩʦʟʜʘʶʪʩʷ ʙʣʘʛʦʧʨʠʷʪʥʳʝ 

ʫʩʣʦʚʠʷ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʠʩʘ ʩ ʚʳʩʦʢʦʡ ʤʘʩʩʦʡ 1000 ʟʝʨʝʥ. ɺ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʦʥʘ ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 25 (Pusta 

Intaci Agato) ʜʦ 41 ʛ (Gonen), ʧʨʠʯʝʤ ʫ ʩʪʘʥʜʘʨʪʘ ʩʦʩʪʘʚʣʷʣʘ 31 ʛ. ʂʨʫʧʘ ʪʘʢʠʭ ʢʨʫʧʥʦʟʝʨʥʳʭ ʬʦʨʤ ʮʝʥʠʪʩʷ ʜʦʨʦʞʝ 

ʦʙʳʯʥʳʭ. ʂʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʤʘʩʩʘ ʟʝʨʥʦʚʢʠ ʠʤʝʝʪ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʩʚʷʟʴ ʩ ʚʳʩʦʪʦʡ ʨʘʩʪʝʥʠʡ 

(r=0,47Ñ0,11), ʜʣʠʥʦʡ ʟʝʨʥʘ (r=0,29Ñ0,08), ʰʠʨʠʥʦʡ ʟʝʨʥʘ (r=0,46Ñ0,08), ʥʦ ʦʪʨʠʮʘʪʝʣʴʥʫʶ ï ʩ ʯʠʩʣʦʤ ʢʦʣʦʩʢʦʚ (r= -

0,41Ñ0,18) ʠ ʟʝʨʝʥ ʥʘ ʤʝʪʝʣʢʝ (r= -0,46Ñ0,18) ʠ ʫʨʦʞʘʡʥʦʩʪʴʶ (r= -0,41Ñ0,15). 

ʋ ʠʟʫʯʝʥʥʳʭ ʩʦʨʪʦʚ ʜʣʠʥʘ ʟʝʨʝʥ ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 7,5 ʜʦ 9,7 ʤʤ (ʫ ʩʪʘʥʜʘʨʪʘ 7,8 ʤʤ) (ʪʘʙʣ. 2). ʇʨʠ ʵʪʦʤ ʰʠʨʠʥʘ ʠʭ 

ʢʦʣʝʙʘʣʘʩʴ ʦʪ 2,4 ʜʦ 3,8 ʤʤ. ʄʝʞʜʫ ʵʪʠʤʠ ʧʨʠʟʥʘʢʘʤʠ ʚʳʷʚʣʝʥʘ ʩʨʝʜʥʷʷ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʷ (r=-0,42Ñ0,12). 

ʕʪʦ ʭʦʨʦʰʦ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʨʠʩʫʥʦʢ 1. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʜʣʠʥʳ ʟʝʨʥʦʚʢʠ ʥʘ 1 ʤʤ ʝʝ ʰʠʨʠʥʘ ʩʥʠʞʘʝʪʩʷ ʥʘ 0,25 ʤʤ. 

ʆʜʥʘʢʦ ʩʦʨʪ Gonen ʷʚʣʷʝʪʩʷ ʠʩʢʣʶʯʝʥʠʝʤ: ʧʨʠ ʜʣʠʥʝ ʟʝʨʥʦʚʦʢ 9,3 ʤʤ ʠʭ ʰʠʨʠʥʘ ʩʦʩʪʘʚʣʷʝʪ 3,8 ʤʤ. 
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ʈʠʩ. 2 ï ɺʟʘʠʤʦʩʚʷʟʴ ʜʣʠʥʳ ʠ ʰʠʨʠʥʳ ʟʝʨʝʥ ʨʠʩʘ 

 

ʉʘʤʳʤʠ ʜʣʠʥʥʦʟʝʨʥʳʤʠ ʙʳʣʠ ʩʦʨʪʘ Ergene (9,7 ʤʤ) ʠ Pusta Intaci Agato (9,5 ʤʤ) (ʪʘʙʣ. 2). ʇʨʠ ʵʪʦʤ ʰʠʨʠʥʘ ʟʝʨʥʘ 

ʫ ʥʠʭ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʣʘʩʴ: 3,3 ʠ 2,4 ʤʤ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɹʳʣʦ ʧʨʦʚʝʜʝʥʦ ʩʨʘʚʥʝʥʠʝ ʥʝʢʦʪʦʨʳʭ ʧʨʠʟʥʘʢʦʚ ʪʨʝʭ ʪʫʨʝʮʢʠʭ ʩʦʨʪʦʚ ʧʦ ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʤ ʠʭ ʘʚʪʦʨʦʤ (H. S¿rek) 

ʦʧʠʩʘʥʠʷʤ ʠ ʥʘʰʠʤ ʜʘʥʥʳʤ (ʪʘʙʣ. 3). 

 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 11 (53) ǐ ʏʘʩʪʴ 5 ǐ ʅʦʷʙʨʴ 
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ʊʘʙʣʠʮʘ 3 ï ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʫʨʝʮʢʠʭ ʩʦʨʪʦʚ ʨʠʩʘ 

ʇʨʠʟʥʘʢʠ ʩʦʨʪʘ EFE Cakmak Pasali 

ʊʫʨʮʠʷ ʈʦʩʩʠʷ ʊʫʨʮʠʷ ʈʦʩʩʠʷ ʊʫʨʮʠʷ ʈʦʩʩʠʷ 

ʇʝʨʠʦʜ çʧʦʩʝʚ-ʩʦʟʨʝʚʘʥʠʝè, 

ʜʥʠ 

125-130 125 130 127 120-125 128 

ɺʳʩʦʪʘ ʨʘʩʪʝʥʠʷ, ʩʤ 100-105 95 95-100 85 95-100 78 

ɼʣʠʥʘ ʟʝʨʥʘ, ʤʤ 8,6 8,2 8,5 8,1 8,8 8,5 

ʐʠʨʠʥʘ ʟʝʨʥʘ, ʤʤ 3,6 3,3 3,5 3,5 3,5 3,5 

ʄʘʩʩʘ 1000 ʟʝʨʝʥ, ʛ 37 33 33 28 37-38 29 

ʋʨʦʞʘʡʥʦʩʪʴ, ʪ/ʛʘ 8-9 6,11 8-10 9,26 7,5-8,5 8,52 

 

ʀʟ ʪʘʙʣʠʮʳ ʚʠʜʥʦ, ʯʪʦ ʚʝʣʠʯʠʥʳ ʧʨʠʟʥʘʢʦʚ ʨʘʩʪʝʥʠʡ, ʩʬʦʨʤʠʨʦʚʘʚh ʠʭʩʷ ʚ ʫʩʣʦʚʠʷʭ ʊʫʨʮʠʠ ʠ ʈʦʩʩʠʠ, ʚʦ ʤʥʦʛʦʤ 

ʩʭʦʜʥʳ. ʆʜʥʘʢʦ ʝʩʪʴ ʥʝʢʦʪʦʨʳʝ ʨʘʟʣʠʯʠʷ. ʉʦʨʪ Cakmak ʚ ʫʩʣʦʚʠʷʭ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʟʘʮʚʝʣ ʥʘ 3 ʜʥʷ ʨʘʥʴʰʝ, ʯʝʤ 

ʥʘ ʨʦʜʠʥʝ, ʘ Pasali, ʥʘʦʙʦʨʦʪ, ʥʘ 3 ʜʥʷ ʧʦʟʞʝ. ɺʳʩʦʪʘ ʨʘʩʪʝʥʠʡ ʚ ʥʘʰʠʭ ʫʩʣʦʚʠʷʭ ʩʥʠʟʠʣʘʩʴ ʥʘ 5-10 ʩʤ, ʤʘʩʩʘ 1000 

ʟʝʨʝʥ ï ʥʘ 4-8 ʛ, ʜʣʠʥʘ ʟʝʨʥʘ 0,3-0,4 ʤʤ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʨʪʦʚ Cakmak ʠ Pasali ʙʳʣʘ ʥʘ ʪʦʤ ʞʝ ʫʨʦʚʥʝ, ʯʪʦ 

ʠ ʚ ʊʫʨʮʠʠ ʠ ʣʠʰʴ ʫ ʩʦʨʪʘ EFE ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʣʘʩʴ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʨʘʟʣʠʯʥʳʤ ʫʨʦʚʥʝʤ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ 

ʵʪʠʭ ʩʦʨʪʦʚ. 

ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʙʦʣʝʟʥʠ, ʚʳʟʳʚʘʝʤʦʡ Fusarium moniliforme. ʕʪʦ ʟʘʙʦʣʝʚʘʥʠʝ 

ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʧʨʠ ʟʘʨʘʞʝʥʠʠ ʚʦʩʧʨʠʠʤʯʠʚʳʭ ʩʦʨʪʦʚ. ɺʩʝ ʪʫʨʝʮʢʠʝ ʩʦʨʪʘ ʫʩʪʦʡʯʠʚʳ ʢ 

ʥʝʤʫ, ʚ ʈʦʩʩʠʠ ʵʪʦʡ ʙʦʣʝʟʥʠ ʧʦʢʘ ʥʝʪ, ʥʦ ʦʥʘ ʤʦʞʝʪ ʧʦʷʚʠʪʴʩʷ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʚʣʝʯʝʥʠʝ ʚ 

ʩʝʣʝʢʮʠʦʥʥʳʡ ʧʨʦʮʝʩʩ ʵʪʠʭ ʠʤʤʫʥʥʳʭ ʬʦʨʤ.  

ʇʦ ʜʘʥʥʳʤ ʘʚʪʦʨʘ, ʩʦʨʪ EFE ʦʙʣʘʜʘʝʪ ʪʘʢʞʝ ʪʦʣʝʨʘʥʪʥʦʩʪʴʶ ʢ ʦʧʘʩʥʦʤʫ ʟʘʙʦʣʝʚʘʥʠʶ ï ʧʠʨʠʢʫʣʷʨʠʦʟʫ, 

ʚʳʟʳʚʘʝʤʦʤʫ ʛʨʠʙʦʤ Pyricularia oryza. ʉʦʨʪ Pusta Intaci Agato ʫʩʪʦʡʯʠʚ ʢ ʛʝʨʙʠʮʠʜʘʤ ʠʤʠʜʘʟʦʣʴʥʦʡ ʛʨʫʧʧʳ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʛʦ ʚ ʢʘʯʝʩʪʚʝ ʜʦʥʦʨʘ ʵʪʦʛʦ ʧʨʠʟʥʘʢʘ. 

ɺʩʝ ʠʟʫʯʝʥʥʳʝ ʪʫʨʝʮʢʠʝ ʩʦʨʪʘ ʙʳʣʠ ʩʢʨʝʱʝʥʳ ʚ 2015 ʛʦʜʫ ʩʦ ʩʢʦʨʦʩʧʝʣʳʤʠ ʩʦʨʪʘʤʠ ʂʦʥʪʘʢʪ ʠ ɹʦʷʨʠʥ ʜʣʷ 

ʦʙʲʝʜʠʥʝʥʠʷ ʚ ʦʜʥʦʤ ʛʝʥʦʪʠʧʝ ʨʘʟʣʠʯʥʳʭ ʛʝʥʦʚ. ɺ 2016 ʛʦʜʫ ʧʦʣʫʯʝʥʳ ʛʠʙʨʠʜʳ ʧʝʨʚʦʛʦ ʧʦʢʦʣʝʥʠʷ. 

ʇʨʦʚʝʜʝʥʥʦʝ ʠʟʫʯʝʥʠʝ ʥʦʚʳʭ ʪʫʨʝʮʢʠʭ ʛʝʥʦʪʠʧʦʚ ʨʠʩʘ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʮʝʥʥʳʝ ʛʝʥʳ ʠʟ ʤʠʨʦʚʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʧʨʠ ʩʦʟʜʘʥʠʠ ʩʦʨʪʦʚ ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ɺʥʦʚʴ 

ʚʳʚʦʜʠʤʳʝ ʩʦʨʪʘ ʜʦʣʞʥʳ ʦʪʥʦʩʠʪʴʩʷ ʢ ʨʘʥʥʝ- ʠ ʩʨʝʜʥʝʩʧʝʣʦʡ ʛʨʫʧʧʘʤ ʩ ʧʝʨʠʦʜʦʤ ʚʝʛʝʪʘʮʠʠ ʦʪ 110-120 ʜʥʝʡ ʠ 

ʦʙʣʘʜʘʪʴ ʫʨʦʞʘʡʥʦʩʪʴʶ 8-10 ʪ/ʛʘ. ʈʘʩʪʝʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʫʩʪʦʡʯʠʚʳ ʢ ʧʦʣʝʛʘʥʠʶ, ʦʩʳʧʘʥʠʶ, ʙʦʣʝʟʥʷʤ ʠ 

ʘʙʠʦʪʠʯʝʩʢʠʤ ʩʪʨʝʩʩ-ʬʘʢʪʦʨʘʤ. ʊʘʢʘʷ ʤʦʜʝʣʴ ʩʦʨʪʘ ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ ʥʘʰʝʡ ʩʝʣʝʢʮʠʦʥʥʦʡ ʨʘʙʦʪʳ. 

ɺʳʚʦʜʳ ʠ ʧʨʝʜʣʦʞʝʥʠʷ.  

1. ʀʟʫʯʝʥʘ ʢʦʣʣʝʢʮʠʷ 10 ʪʫʨʝʮʢʠʭ ʠ 2 ʠʪʘʣʴʷʥʩʢʠʭ ʩʦʨʪʦʚ ʨʠʩʘ, ʩʧʦʩʦʙʥʳʭ ʚʳʟʨʝʚʘʪʴ ʚ ʩʝʚʝʨʥʳʭ ʫʩʣʦʚʠʷʭ 
ʈʦʩʩʠʠ ʠ ʩʢʨʝʱʠʚʘʪʴʩʷ ʩ ʤʝʩʪʥʳʤʠ ʩʦʨʪʘʤʠ.  

2. ɺʳʷʚʣʝʥʳ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʢʦʨʨʝʣʷʮʠʠ ʫʨʦʞʘʡʥʦʩʪʠ ʩ ʜʣʠʥʦʡ ʤʝʪʝʣʢʠ (r = 0,37Ñ0,10), ʢʦʣʠʯʝʩʪʚʦʤ ʢʦʣʦʩʢʦʚ 

ʥʘ ʤʝʪʝʣʢʝ (r = 0,67Ñ0,10) ʢʦʣʠʯʝʩʪʚʦʤ ʟʝʨʝʥ ʥʘ ʤʝʪʝʣʢʝ (r = 0,64Ñ0,10) ʠ ʤʘʩʩʦʡ ʟʝʨʥʘ ʩ ʤʝʪʝʣʢʠ (r = 0,37Ñ0,10). 

3. ɼʣʷ ʩʝʣʝʢʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʦʪʦʙʨʘʥʳ ʣʫʯʰʠʝ ʩʦʨʪʘ ʨʠʩʘ ʩ ʢʦʤʧʣʝʢʩʦʤ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ. 

ʇʨʦʚʝʜʝʥʘ ʠʭ ʛʠʙʨʠʜʠʟʘʮʠʷ ʩ ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ ʩʢʦʨʦʩʧʝʣʤrʠ ʩʦʨʪʘʤʠ ʂʦʥʪʘʢʪ ʠ ɹʦʷʨʠʥ. 
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ECOLOGICAL ASSESSMENT OF THE TERRITORY OF THE RESERVE "  KLINTSOVSKIY"  

 Abstract 

Ecological assessment of the reserve of regional importance "Klintsovskiy" was made. Studies have shown that the 

development of Smolevichi deposits of carbonate and silicate raw materials in the South-Western part of the reserve 
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natural territory. In this connection, it is expedient to alter the current boundaries of the reserve, to remove beyond the 

extraction of construction minerals. 
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0-ʝ ʛʛ. ʍʍ ʚʝʢʘ ʦʟʥʘʤʝʥʦʚʘʣʠʩʴ ʨʝʟʢʠʤ ʫʚʝʣʠʯʝʥʠʝʤ ʯʠʩʣʘ ʆʆʇʊ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ. ʀʭ ʩʦʟʜʘʥʠʝ 

ʷʚʣʷʣʦʩʴ ʯʘʩʪʴʶ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ ʩʫʙʲʝʢʪʘ ʈʌ, ʧʨʠʟʚʘʥʥʦʡ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ 

ʨʝʛʠʦʥʝ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʟʨʦʩʣʘ ʜʦʣʷ ʟʘʢʘʟʥʠʢʦʚ, ʥʘʮʠʦʥʘʣʴʥʳʭ ʧʘʨʢʦʚ, ʧʘʤʷʪʥʠʢʦʚ ʧʨʠʨʦʜʳ ʦʙʣʘʩʪʥʦʛʦ, ʢʨʘʝʚʦʛʦ, 

ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ ʟʥʘʯʝʥʠʷ. 

ʆʜʥʘʢʦ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʧʦʷʚʠʣʘʩʴ ʧʦʪʨʝʙʥʦʩʪʴ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʯʠʩʣʘ ʆʆʇʊ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ. ɺʦ 

ʤʥʦʛʦʤ ʵʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʨʘʩʰʠʨʝʥʠʝʤ ʧʣʦʱʘʜʝʡ, ʚʦʚʣʝʯʝʥʥʳʭ ʚ ʧʨʦʤʳʰʣʝʥʥʳʡ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʙʦʨʦʪ, ʘ 

ʪʘʢʞʝ ʠʟʤʝʥʝʥʠʝʤ ʧʣʦʱʘʜʝʡ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʠ ʨʘʟʣʠʯʥʳʭ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʦʙʲʝʢʪʦʚ [2].  

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʨʠʨʦʜʥʳʡ ʟʘʢʘʟʥʠʢ ʦʙʣʘʩʪʥʦʛʦ ʟʥʘʯʝʥʠʷ çʂʣʠʥʮʦʚʩʢʠʡè ʙʳʣ ʦʨʛʘʥʠʟʦʚʘʥ ʩʦʛʣʘʩʥʦ 

ʇʦʩʪʘʥʦʚʣʝʥʠʶ ɸʜʤʠʥʠʩʪʨʘʮʠʠ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ ʦʪ 02.02.1994 ʛ. ˉ44 çʆʙ ʦʨʛʘʥʠʟʘʮʠʠ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʦʭʦʪʥʠʯʴʝʛʦ ʟʘʢʘʟʥʠʢʘ çʂʣʠʥʮʦʚʩʢʠʡè ʦʙʣʘʩʪʥʦʛʦ ʟʥʘʯʝʥʠʷè ʥʘ ʯʘʩʪʠ ʂʣʠʥʮʦʚʩʢʦʛʦ ʦʭʦʪʥʠʯʴʝʛʦ 

ʭʦʟʷʡʩʪʚʘ. ʇʝʨʚʦʥʘʯʘʣʴʥʘʷ ʧʣʦʱʘʜʴ ʟʘʢʘʟʥʠʢʘ ʩʦʩʪʘʚʣʷʣʘ 15,30 ʪʳʩ.ʛʘ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʦʥ ʧʨʠʦʙʨʝʣ ʩʪʘʪʫʩ 

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʟʘʢʘʟʥʠʢʘ [3]. 

ɺ ʧʦʣʦʞʝʥʠʠ ʦ ʢʦʤʧʣʝʢʩʥʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʦʭʦʪʥʠʯʴʝʤ ʟʘʢʘʟʥʠʢʝ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʛʨʘʥʠʮʳ ʠ ʨʝʞʠʤ 

ʦʭʦʪʥʠʯʴʝʛʦ ʟʘʢʘʟʥʠʢʘ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʝ ʟʘʧʨʝʪ ʦʭʦʪʳ, ʚʳʨʫʙʢʠ ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚ ʧʦʡʤʘʭ ʨʝʢ, 

ʦʩʫʰʠʪʝʣʴʥʦʡ ʤʝʣʠʦʨʘʮʠʠ, ʜʦʙʳʯʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʨʫʙʢʠ ʣʝʩʘ ʚ ʤʝʩʪʘʭ ʛʣʫʭʘʨʠʥʳʭ ʪʦʢʦʚ, ʧʦʜʩʦʯʢʠ ʣʝʩʘ ʚ 

ʤʝʩʪʘʭ ʛʣʫʭʘʨʠʥʳʭ ʪʦʢʦʚ, ʭʠʤʫʭʦʜ ʟʘ ʣʝʩʦʤ [4].  

ʉʦʩʪʦʷʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʟʘʢʘʟʥʠʢʘ ʧʨʠʟʥʘʥʦ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ ʫʞʝ ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 2007 ʛ. (ʇʨʠʣʦʞʝʥʠʝ 3 ʢ 

ʇʘʩʧʦʨʪʫ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʟʘʢʘʟʥʠʢʘ ʦʙʣʘʩʪʥʦʛʦ ʟʥʘʯʝʥʠʷ çʂʣʠʥʮʦʚʩʢʠʡè) [3]. ɺ ʢʘʯʝʩʪʚʝ ʬʘʢʪʦʨʦʚ, 

ʦʙʫʩʣʦʚʠʚʰʠʭ ʪʘʢʫʶ ʩʠʪʫʘʮʠʶ, ʫʢʘʟʘʥʳ: ʙʨʘʢʦʥʴʝʨʩʪʚʦ, ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʩʧʣʦʰʥʳʝ ʨʫʙʢʠ ʣʝʩʘ, ʣʝʩʥʳʝ ʧʦʞʘʨʳ ʦʪ 

ʧʘʣʦʚ ʥʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʣʷʭ ʠ ʚ ʛʣʫʙʠʥʝ ʣʝʩʥʦʛʦ ʤʘʩʩʠʚʘ, ʩʢʣʘʜʠʨʦʚʘʥʠʝ ʣʝʩʦʤʘʪʝʨʠʘʣʦʚ ʚ ʣʝʩʫ, 

ʧʦʚʨʝʞʜʝʥʠʝ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʣʝʩʦʩʝʢ, ʩʠʣʴʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʙʳʪʦʚʳʤ ʤʫʩʦʨʦʤ ʪʝʨʨʠʪʦʨʠʠ ʚʙʣʠʟʠ 

ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʠ ʚʦʢʨʫʛ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ. 

ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʚʦʢʨʫʛ ʟʘʢʘʟʥʠʢʘ çʂʣʠʥʮʦʚʩʢʠʡè ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʧʨʦʙʣʝʤʥʘʷ ʩʠʪʫʘʮʠʷ, ʪʨʝʙʫʶʱʘʷ 

ʩʚʦʝʛʦ ʨʘʟʨʝʰʝʥʠʷ. ʆʥʘ ʦʙʫʩʣʦʚʣʝʥʘ ʮʝʣʳʤ ʨʷʜʦʤ ʦʙʲʝʢʪʠʚʥʳʭ ʧʨʠʯʠʥ. ʆʜʥʦʡ ʠʟ ʥʠʭ ʷʚʣʷʝʪʩʷ ʚʢʣʶʯʝʥʥʳʝ ʚ 

ʪʝʨʨʠʪʦʨʠʶ ʟʘʢʘʟʥʠʢʘ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʝ ʠ ʧʨʝʜʧʦʣʘʛʘʝʤʳʝ ʢ ʨʘʟʨʘʙʦʪʢʝ ʢʘʨʴʝʨʳ, ʧʨʦʤʳʰʣʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʢʦʪʦʨʳʭ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ, ʥʘʯʠʥʘʷ ʩ 70ʭ ʛʦʜʦʚ ʍʍ ʚʝʢʘ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʚʝʜʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘ 

ʦʩʦʙʝʥʥʦ ʩʦʧʨʷʞʝʥʥʦʡ ʩ ʠʟʲʷʪʠʝʤ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʧʨʦʪʠʚʦʨʝʯʠʪ ʫʩʣʦʚʠʷʤ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʦʡ ʧʨʠʨʦʜʥʦʡ ʪʝʨʨʠʪʦʨʠʠ (ʆʆʇʊ).  

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʤʝʪʦʜʠʢʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ, ʘ ʪʘʢʞʝ ʤʝʪʦʜʠʯʝʩʢʠʝ 

ʧʨʠʝʤʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʇʦʩʦʙʠʠ ʧʦ ʨʝʛʠʦʥʘʣʴʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʝ (2006) ʠ ʄʝʪʦʜʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʷʭ 

ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ (2008). 

ʆʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʚ ʧʨʝʜʝʣʘʭ ʛʨʘʥʠʮʳ ʟʘʢʘʟʥʠʢʘ 

çʂʣʠʥʮʦʚʩʢʠʡè ʷʚʣʷʶʪʩʷ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʩʠʣʠʢʘʪʥʦʛʦ ʠ ʢʘʨʙʦʥʘʪʥʦʛʦ ʩʳʨʴʷ, ʢʦʪʦʨʳʝ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʢ ʦʩʥʦʚʥʘʷ ʩʳʨʴʝʚʘʷ ʙʘʟʘ ɿɸʆ çʂʣʠʥʮʦʚʩʢʠʡ ʩʠʣʠʢʘʪʥʳʡ ʟʘʚʦʜè. ʇʣʦʱʘʜʴ ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʭ 

ʫʯʘʩʪʢʦʚ ʥʝʜʨ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʢʘʨʙʦʥʘʪʥʦʛʦ ʠ ʩʠʣʠʢʘʪʥʦʛʦ ʩʳʨʴʷ ʩʦʩʪʘʚʣʷʝʪ 68,8 ʛʘ ʠ 122,1 ʛʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʂʨʦʤʝ 

ʜʝʡʩʪʚʫʶʱʠʭ ʢʘʨʴʝʨʦʚ ʟʘʚʦʜʦʤ ʝʱʝ ʧʣʘʥʠʨʫʶʪʩʷ ʢ ʨʘʟʨʘʙʦʪʢʝ 292,7 ʛʘ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʤʝʣʘ ʠ 227,5 ʛʘ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʝʩʢʘ. 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘ ʚʩʝʭ ʢʘʨʴʝʨʘʭ ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʳ ʷʚʣʷʝʪʩʷ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪ, ʦʙʩʣʫʞʠʚʘʶʱʠʡ ʢʘʨʴʝʨ; ʧʳʣʴ ʧʨʠ ʜʦʙʳʯʝ, ʧʦʛʨʫʟʢʝ ʠ ʧʝʨʝʚʦʟʢʝ ʥʝ ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʛʦ 
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ʟʘʛʨʷʟʥʝʥʠʷ. ʉʦʛʣʘʩʥʦ ʩʘʥʠʪʘʨʥʳʤ ʥʦʨʤʘʤ ʠ ʧʨʘʚʠʣʘʤ (ʉʅʠʇ), ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʘʷ ʟʦʥʘ (ʉɿɿ) ʢʘʨʴʝʨʦʚ ʩʦʩʪʘʚʣʷʝʪ 

ʜʣʷ ʤʝʣʘ ï 500 ʤ, ʧʝʩʢʘ ï 300 ʤ. ʆʨʠʝʥʪʠʨʦʚʦʯʥʘʷ ʉɿɿ ʜʣʷ ʚʩʝʭ ʢʘʨʴʝʨʦʚ ʩ ʘʥʘʣʦʛʠʯʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʠ ʥʠʞʝ 

ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦʡ. ʇʨʠ ʨʘʙʦʪʝ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʦʩʥʦʚʥʳʤ ʟʘʛʨʷʟʥʷʶʱʠʤ ʚʝʱʝʩʪʚʦʤ ʷʚʣʷʝʪʩʷ ʜʠʦʢʩʠʜ ʘʟʦʪʘ, ʥʦ ʥʘ 

ʛʨʘʥʠʮʝ ʉɿɿ ʝʛʦ ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʝ ʧʨʝʚʳʰʘʝʪ 1 ʧʨʝʜʝʣʴʥʦ-ʜʦʧʫʩʪʠʤʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ (ʇɼʂ), ʘ ʧʳʣʴ ʥʝʦʨʛʘʥʠʯʝʩʢʘʷ 

(ʧʝʩʦʢ, ʤʝʣ) ʥʘ ʛʨʘʥʠʮʝ ʉɿɿ ʥʠʞʝ 0,1 ʇɼʂ. 

ʆʩʥʦʚʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʦʯʚʳ ʪʝʨʨʠʪʦʨʠʠ ʟʘʢʘʟʥʠʢʘ çʂʣʠʥʮʦʚʩʢʠʡè ʷʚʣʷʶʪʩʷ ɿɸʆ 

çʂʣʠʥʮʦʚʩʢʠʡ ʩʠʣʠʢʘʪʥʳʡ ʟʘʚʦʜè, ʘ ʪʘʢʞʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʯʘʩʪʥʳʝ ʧʦʜʚʦʨʴʷ. ʉ ʩʝʚʝʨʦ-

ʟʘʧʘʜʥʦʡ ʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʩʪʦʨʦʥ ʢ ʢʘʨʴʝʨʫ ʧʨʠʤʳʢʘʶʪ ʟʝʤʝʣʴʥʳʝ ʫʯʘʩʪʢʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ʅʘ 

ʠʭ ʪʝʨʨʠʪʦʨʠʠ ʦʙʥʘʨʫʞʝʥʘ ʩʢʣʘʜʠʨʦʚʘʥʥʘʷ ʚ ʦʪʚʘʣʳ ʧʦʨʦʜʘ, ʜʦʙʳʪʘʷ ʠʟ ʢʘʨʴʝʨʘ. ʏʘʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʫʧʣʦʪʥʝʥʘ, ʧʦ ʥʝʡ 

ʧʨʦʣʦʞʝʥʘ ʛʨʫʥʪʦʚʘʷ ʜʦʨʦʛʘ ʩʦ ʩʣʝʜʘʤʠ ʧʝʨʝʜʚʠʞʝʥʠʷ ʪʷʞʝʣʦʡ ʩʪʨʦʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ. ʊʝʨʨʠʪʦʨʠʷ, ʥʝʟʘʪʨʦʥʫʪʘʷ 

ʟʝʤʣʷʥʳʤʠ ʨʘʙʦʪʘʤʠ, ʧʦʢʨʳʪʘ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʠ ʤʥʦʛʦʣʝʪʥʝʡ ʩʦʨʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ. ʂʨʦʤʝ ʵʪʦʛʦ ʠʤʝʶʪʩʷ 

ʩʪʘʨʳʝ ʦʪʚʘʣʳ, ʟʘʨʦʩʰʠʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʠ ʥʝ ʧʨʠʛʦʜʥʳʝ ʢ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ. 

ʉʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ, ʥʘ ʚʩʝʭ ʩʪʘʜʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʷ ʫʯʘʩʪʢʦʚ ʥʝʜʨ ʥʝʠʟʙʝʞʥʦ ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʨʫʰʝʥʠʝ ʠ 

ʫʥʠʯʪʦʞʝʥʠʝ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʫʥʠʯʪʦʞʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʥʘʨʫʰʝʥʠʝ ʧʫʪʝʡ ʤʠʛʨʘʮʠʠ 

ʞʠʚʦʪʥʳʭ, ʫʭʫʜʰʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ. ʆʙʝʩʧʝʯʠʪʴ ʧʦʣʥʫʶ ʨʝʢʫʣʴʪʠʚʘʮʠʶ 

ʫʯʘʩʪʢʦʚ ʥʝʜʨ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʧʦʩʣʝ ʧʦʣʥʦʛʦ ʠʟʲʷʪʠʷ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʙʦʣʝʝ ʧʦʣʦʚʠʥʳ ʧʣʦʱʘʜʠ 

ʟʘʢʘʟʥʠʢʘ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʢʘʪʝʛʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʩʪʦʡʯʠʚʳʭ ʣʘʥʜʰʘʬʪʦʚ (53,5%) [1]. ʅʘ ʜʦʣʶ ʫʷʟʚʠʤʳʭ 

ʣʘʥʜʰʘʬʪʦʚ ʧʨʠʭʦʜʠʪʩʷ ʧʨʠʤʝʨʥʦ ʪʨʝʪʴ ï 36,4%. ʉʨʝʜʥʠʝ ʧʦ ʫʷʟʚʠʤʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʩʦʩʪʘʚʣʷʶʪ ʤʝʥʝʝ 5% ʧʣʦʱʘʜʠ 

ʟʘʢʘʟʥʠʢʘ (4,7%). ʀʤʝʝʪʩʷ ʜʦʚʦʣʴʥʦ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʝʨʨʠʪʦʨʠʡ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʢʘʪʝʛʦʨʠʠ ʩʠʣʴʥʦ 

ʫʷʟʚʠʤʳʭ ï 0,2%. ʅʘ ʜʦʣʶ ʦʯʝʥʴ ʩʠʣʴʥʦ ʫʷʟʚʠʤʳʭ ʧʨʠʭʦʜʠʪʩʷ 5,2% ʪʝʨʨʠʪʦʨʠʡ ʟʘʢʘʟʥʠʢʘ.  

ʀʥʪʝʛʨʘʣʴʥʘʷ ʦʮʝʥʢʘ ʫʷʟʚʠʤʦʩʪʠ ʣʘʥʜʰʘʬʪʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʟʘʢʘʟʥʠʢʘ ʩʢʣʘʜʳʚʘʝʪʩʷ ʢʘʢ ʠʟ ʧʘʨʘʤʝʪʨʦʚ 

ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ (ʤʝʭʘʥʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʯʚ, ʫʨʦʚʝʥʴ ʟʘʣʝʛʘʥʠʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʪʠʧ ʫʛʦʜʠʡ), ʪʘʢ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʧʨʠʨʦʜʥʳʝ ʵʢʦʩʠʩʪʝʤʳ. ʉʨʝʜʠ ʧʦʩʣʝʜʥʠʭ ʥʘ ʫʷʟʚʠʤʦʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʟʥʘʯʠʪʝʣʴʥʦ ʚʣʠʷʶʪ 

ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʟʘʢʘʟʥʠʢʘ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʩʠʣʠʢʘʪʥʦʛʦ ʠ ʢʘʨʙʦʥʘʪʥʦʛʦ ʩʳʨʴʷ, 

ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʝ ʜʣʷ ʥʫʞʜ ɿɸʆ çʂʣʠʥʮʦʚʩʢʠʡ ʩʠʣʠʢʘʪʥʳʡ ʟʘʚʦʜè. 

 

 
ʈʠʩ. 1 ï ʂʘʨʪʘ-ʩʭʝʤʘ ʦʮʝʥʢʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʣʘʥʜʰʘʬʪʦʚ 

 

ʅʘ ʢʘʨʪʝ ʟʝʣʝʥʳʤ ʮʚʝʪʦʤ ʧʦʢʘʟʘʥʳ ʫʩʪʦʡʯʠʚʳʝ ʣʘʥʜʰʘʬʪʳ, ʛʦʣʫʙʳʤ ï ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʩʪʦʡʯʠʚʳʝ, ʞʝʣʪʳʤ ï 

ʩʨʝʜʥʝ ʫʷʟʚʠʤʳʝ, ʢʨʘʩʥʳʤ ï ʩʠʣʴʥʦ ʫʷʟʚʠʤʳʝ.  

ʇʨʦʚʝʜʝʥʥʦʝ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʟʘʢʘʟʥʠʢʘ çʂʣʠʥʮʦʚʩʢʠʡè ʚʳʷʚʠʣʦ ʮʝʣʳʡ ʨʷʜ ʧʨʦʙʣʝʤ, ʧʦʟʚʦʣʷʶʱʠʭ 

ʧʝʨʝʩʤʦʪʨʝʪʴ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʛʨʘʥʠʮʳ ʆʆʇʊ, ʘ ʪʘʢʞʝ ʝʛʦ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʡ ʩʪʘʪʫʩ. 

ʉʦʛʣʘʩʥʦ ʠʤʝʶʱʠʤʩʷ ʜʘʥʥʳʤ ʫʣʫʯʰʝʥʠʝ ʥʝʙʣʘʛʦʧʦʣʫʯʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʨʘʟʨʘʙʦʪʢʠ ʢʘʨʴʝʨʦʚ ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʥʩʝʨʚʘʮʠʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʩ 

ʧʦʩʣʝʜʫʶʱʝʡ ʨʝʢʫʣʴʪʠʚʘʮʠʝʡ ʥʘʨʫʰʝʥʥʳʭ ʟʝʤʝʣʴ. ʆʜʥʘʢʦ, ʨʝʢʫʣʴʪʠʚʘʮʠʷ ʥʘʨʫʰʝʥʥʳʭ ʟʝʤʝʣʴ ʚ ʙʣʠʞʘʡʰʠʝ ʛʦʜʳ ʥʝ 

ʧʣʘʥʠʨʫʝʪʩʷ, ʯʪʦ ʜʝʣʘʝʪ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʩʦʭʨʘʥʝʥʠʝ ʜʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʚ ʛʨʘʥʠʮʘʭ ʆʆʇʊ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʟʤʝʥʠʪʴ ʩʦʚʨʝʤʝʥʥʳʝ ʛʨʘʥʠʮʳ ʟʘʢʘʟʥʠʢʘ çʂʣʠʥʮʦʚʩʢʠʡè, ʚʳʚʝʜʷ ʟʘ ʝʛʦ ʧʨʝʜʝʣʳ 

ʤʝʩʪʘ ʜʦʙʳʯʠ ʦʙʱʝʩʪʨʦʠʪʝʣʴʥʳʭ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ (ʪʝʨʨʠʪʦʨʠʷ ʉʤʦʣʝʚʠʯʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ).  
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INFLUENCE EMISSIONS AIR GAS LIQUEFACTION PL ANT ON THE CHEMIC AL COMPOSITION  

OF FRUIT AND VEGETABLE PRODUCTION (ON SAKHALIN ISLAND)  

Abstract 

Presents the results of the determination of the content of nitrogen oxides, sulphur and benzo(a)pyrene in vegetable and 

fruit products manufactured on the suburban areas located in the liquefied natural gas plant. Set the accumulation of nitrate 

nitrogen in the leaves of raspberry and Apple trees, berries of gooseberries, exceeding the MPC, in autumn. Detected increase 

(4.4 times) sulphur content of dill. Present were the external signs of the negative impact of factory emissions on fruit crops 

and trees. The accumulation of benzo(a)pyrene in plant material is not defined. 

Keywords: emissions from the LNG plant, vegetables, berries, fruits, leaves, nitrogen oxides, sulphur, benzo(a)pyrene, 

accumulation. 

 

ʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʩʞʠʛʘʥʠʠ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʠʟ ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʚʳʙʨʦʩʦʚ ʦʢʠʩʣʦʚ ʘʟʦʪʘ ~ 90% ʧʨʠʭʦʜʠʪʩʷ 

ʥʘ ʦʢʩʠʜ ʘʟʦʪʘ (NO) ʠ 10% ï ʥʘ ʜʠʦʢʩʠʜ ʘʟʦʪʘ (NO2), ʩʯʠʪʘʶʱʠʡʩʷ ʙʦʣʝʝ ʦʧʘʩʥʳʤ ʩʦʝʜʠʥʝʥʠʝʤ [1]. 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʥʠʪʨʠʪʦʚ ʚ ʧʦʯʚʝ ʜʣʷ ʨʘʩʪʝʥʠʡ ʥʝʪʦʢʩʠʯʥʘ. ʉʧʦʩʦʙʥʦʩʪʴ ʢ ʥʘʢʦʧʣʝʥʠʶ ʥʠʪʨʘʪʦʚ ʫ ʨʘʟʥʳʭ ʢʫʣʴʪʫʨ 

ʨʘʟʣʠʯʥʘ. ɸʛʨʦʙʠʦʣʦʛʠ ʥʘʩʯʠʪʳʚʘʶʪ ʦʢʦʣʦ 30-40 ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʵʪʦʪ ʧʨʦʮʝʩʩ [2]. ɺʦʟʜʝʡʩʪʚʠʝ ʜʠʦʢʩʠʜʘ 

ʘʟʦʪʘ ʥʘ ʧʦʯʚʫ ʠ ʨʘʩʪʝʥʠʷ ʚʦʟʤʦʞʥʦ ʯʝʨʝʟ ʦʙʨʘʟʦʚʘʥʠʝ ʢʠʩʣʦʪʥʳʭ ʦʩʘʜʢʦʚ. ʋʩʠʣʝʥʠʝ ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʵʪʦʛʦ 

ʩʦʝʜʠʥʝʥʠʷ ʦʪʤʝʯʝʥʦ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʜʨʫʛʠʭ ʟʘʛʨʷʟʥʠʪʝʣʝʡ, ʢ ʢʦʪʦʨʳʤ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʦʪʥʦʩʷʪʩʷ ʦʟʦʥ ʠ ʜʠʦʢʩʠʜ ʩʝʨʳ. 

ɽʸ ʨʘʩʪʝʥʠʷ ʧʦʛʣʦʱʘʶʪ ʠʟʙʠʨʘʪʝʣʴʥʦ, ʥʦ ʧʨʠ ʜʦʣʛʦʚʨʝʤʝʥʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʜʘʞʝ ʥʠʟʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʡ SO2 

ʩʦʜʝʨʞʘʥʠʝ S ʚ ʨʘʩʪʠʪʝʣʴʥʳʭ ʪʢʘʥʷʭ ʤʦʞʝʪ ʚʦʟʨʘʩʪʘʪʴ ʚ 2-2,5 ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʬʦʥʦʚʳʤ ʫʨʦʚʥʝʤ. ɺʦʟʜʝʡʩʪʚʠʝ 

ʚʳʙʨʦʩʦʚ ʩʝʨʥʠʩʪʦʛʦ ʛʘʟʘ ʥʘ ʨʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ ʚʳʨʘʞʘʝʪʩʷ ʚ ʦʞʦʛʘʭ ʣʠʩʪʴʝʚ, ʧʦʨʘʞʝʥʠʷʭ ʭʚʦʠ. ʂʦʩʚʝʥʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʠʟʤʝʥʝʥʠʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʧʦʯʚʝ ʠ ʭʘʨʘʢʪʝʨʘ ʧʠʪʘʥʠʷ ʨʘʩʪʝʥʠʡ [1,3,4].  

ɹʝʥʟ(ʘ)ʧʠʨʝʥ ʯʨʝʟʚʳʯʘʡʥʦ ʦʧʘʩʝʥ ʜʣʷ ʯʝʣʦʚʝʢʘ ʜʘʞʝ ʧʨʠ ʩʚʝʨʭʤʘʣʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ, ʧʦʩʢʦʣʴʢʫ ʦʙʣʘʜʘʝʪ 

ʩʚʦʡʩʪʚʦʤ ʙʠʦʘʢʢʫʤʫʣʷʮʠʠ [5]. ʆʥ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʜʳʤʦʚʳʭ ʛʘʟʘʭ, ʢʦʧʦʪʠ ʠ ʩʘʞʝ [5], ʧʨʠ ʚʳʧʘʜʝʥʠʠ ʢʦʪʦʨʳʭ 

ʧʦʧʘʜʘʝʪ ʚ ʧʦʯʚʫ, ʨʘʩʪʝʥʠʷ, ʚʦʜʫ. ɺ ʧʦʯʚʝ ʙʝʥʟ(ʘ)ʧʠʨʝʥ ʚ ʦʩʥʦʚʥʦʤ ʩʦʩʨʝʜʦʪʦʯʝʥ ʚ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ; ʚ ʥʠʞʥʠʭ 

ʛʦʨʠʟʦʥʪʘʭ ʦʥ ʥʝ ʦʙʥʘʨʫʞʝʥ [6]. ʉʚʝʜʝʥʠʡ ʦ ʥʘʢʦʧʣʝʥʠʠ ʙʝʥʟ(ʘ)ʧʠʨʝʥʘ ʚ ʨʘʩʪʝʥʠʷʭ ʥʘʡʪʠ ʥʝ ʫʜʘʣʦʩʴ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʦʧʨʝʜʝʣʝʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʚʳʙʨʦʩʦʚ ʚ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ ʩ ʟʘʚʦʜʘ ʧʦ ʩʞʠʞʝʥʠʶ ʧʨʠʨʦʜʥʦʛʦ 

ʛʘʟʘ ʠ ʪʝʨʤʠʥʘʣʘ ʧʦ ʦʪʛʨʫʟʢʝ ʥʝʬʪʠ (ʜʘʣʝʝ ʉʇɻ/ʊʆʅ) ʥʘ ʢʘʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʨʘʩʪʠʪʝʣʴʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʚʳʨʘʱʝʥʥʦʡ ʚ 

ʩʘʜʦʚʦʤ ʪʦʚʘʨʠʱʝʩʪʚʝ (ʉʅʊ çʉʪʨʦʠʪʝʣʴè), ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʚ 1,2 ʢʤ ʦʪ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʆʩʥʦʚʦʡ ʦʧʨʝʜʝʣʝʥʠʷ ʷʚʣʷʣʩʷ 

ʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʙʨʘʟʮʦʚ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʚ ʥʠʭ ʫʨʦʚʥʷ ʥʘʢʦʧʣʝʥʠʷ ʦʢʩʠʜʘ ʠ ʜʠʦʢʩʠʜʘ ʘʟʦʪʘ, ʩʝʨʳ, 
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