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С О Д Е Р Ж А Н И Е 

 

Раздел 5. Семеноводство и технологии производства 
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ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʦʡ ʨʳʭʣʦʩʫʧʝʩʯʘʥʥʦʡ ʧʦʯʚʝ ééééééé 100 





Картофелеводство. Т. 21. 2013. Ч. 2 

 

3 

ʄʫʰʠʥʩʢʠʡ ɸ.ɸ., ɸʤʠʥʦʚʘ ɽ.ɺ. ʇʫʪʠ ʫʚʝʣʠʯʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ 

ʢʘʨʪʦʬʝʣʷ ʚ ʩʪʝʧʥʦʡ ʟʦʥʝ ʋʨʘʣʘéééééééééééééé. 109 

ʅʦʨʯʘʝʚ ɾ.ʈ. ʋʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʦʝ ʦʧʦʨʥʦ-ʢʦʤʢʦʨʘʟʨʫʰʘʶʱʝʝ 

ʫʩʪʨʦʡʩʪʚʦ ʥʘ ʢʘʨʪʦʬʝʣʝʫʙʦʨʦʯʥʳʝ ʤʘʰʠʥʳééééééééé 118 

ʆʚʵʩ ɽ.ɺ., ʂʦʥʛ-ʃʠʥ ʃʝ ʉʦʭʨʘʥʥʦʩʪʴ ʙʠʦʠʢʘʧʩʫʣʠʨʦʚʘʥʥʳʭ 

ʤʠʢʨʦʯʝʨʝʥʢʦʚ ʧʨʠ ʭʨʘʥʝʥʠʠ ʤʘʪʝʨʠʘʣʘ in vitroééééééé.. 123 

ʆʣʝʡʥʠʢ ʊ.ʅ., ʉʣʦʙʦʜʷʥ ʉ.ɸ., ɻʨʠʮʘʡ ʈ.ɺ., ɿʘʭʘʨʯʫʢ ʅ.ɸ. 

ʄʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʣʠʥʠʡ ʢʘʨʪʦʬʝʣʷ, 

ʦʟʜʦʨʦʚʣʝʥʥʳʭ ʤʝʪʦʜʘʤʠ ʢʫʣʴʪʫʨʳ ʘʧʠʢʘʣʴʥʦʡ ʤʝʨʠʩʪʝʤʳ, 

ʪʝʨʤʦʪʝʨʘʧʠʠ ʠ ʭʠʤʠʦʪʝʨʘʧʠʠ.éééééééééééééé. 129 

ʈʘʜʢʦʚʠʯ ɽ.ɺ., ɻʫʱʘ ɻ.ʅ., ɻʘʣʫʟʘ ɼ.ʀ. ɼʝʪʝʢʮʠʷ ʍɺʂ, Yɺʂ, Sɺʂ 

ʠ Mɺʂ ʤʝʪʦʜʦʤ ʀʌɸ ʚ ʟʘʤʦʨʦʞʝʥʥʦʤ ʩʦʢʝ ʢʘʨʪʦʬʝʣʷ ʧʦʩʣʝ 

ʨʘʟʥʳʭ ʩʨʦʢʦʚ ʭʨʘʥʝʥʠʷ ééééééééééééééééé. 140 

ʉʝʤʝʥʦʚʘ ɿ.ɸ., ʍʘʜʳʢʦ ʆ.ʅ., ʇʦʜʦʙʝʜ ʅ.ʀ. ʆʩʦʙʝʥʥʦʩʪʠ 

ʚʳʨʘʱʠʚʘʥʠʷ ʤʠʥʠ-ʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ ʚ ʫʩʣʦʚʠʷʭ ʘʵʨʦʧʦʥʠʢʠ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʧʠʪʘʪʝʣʴʥʳʭ ʨʘʩʪʚʦʨʦʚ ʥʘ ʦʩʥʦʚʝ ʩʨʝʜʳ ʤʫʨʘʩʠʛʝ-

ʩʢʫʛʘéééééééééééééééééééééééééé 152 

ʉʠʜʦʨʝʥʢʦ ʊ.ʅ., ʊʠʭʦʥʦʚʘ ʃ.ɻ. ɺʣʠʷʥʠʝ ʩʠʩʪʝʤʳ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ 

ʤʝʪʦʜʦʚ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʨʘʥʥʝʛʦ ʢʘʨʪʦʬʝʣʷééé. 160 

ʉʦʢʦʣ ʉ.ɺ., ʂʫʨʝʡʯʠʢ ʅ.ɸ., ʌʠʮʫʨʦ ɼ.ɼ., ʇʠʱʝʥʢʦ ʃ.ʀ., ʊʫʨʢʦ 

ʉ.ɸ. ɺʳʨʘʱʠʚʘʥʠʝ ʢʘʨʪʦʬʝʣʷ ʧʦ ʪʨʘʜʠʮʠʦʥʥʦʡ ʠ 

ʵʢʦʣʦʛʠʟʠʨʦʚʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ éééééééééééééé. 171 

ʊʨʠʧʦʣʴʩʢʘʷ ʃ., ɺʝʨʙʠʣʝʥʝ ʀ. ɺʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ 

ʫʜʦʙʨʝʥʠʡ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʢʘʯʝʩʪʚʦ ʫʨʦʞʘʷ ʢʘʨʪʦʬʝʣʷ ʠ 

ʚʳʤʳʚʘʥʠʝ ʙʠʦʛʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚééééééééééééé.. 184 

ʌʝʜʦʪʦʚʘ ʃ.ʉ., ʂʨʘʚʯʝʥʢʦ ɸ.ɺ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʚʦʟʜʝʣʳʚʘʥʠʷ 

ʢʘʨʪʦʬʝʣʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʤʝʥʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ, 

ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʩʠʜʝʨʘʪʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʧʦʯʚʝʥʥʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥʘʭ ʈʦʩʩʠʠééééééééééééééé 191 

ʌʠʮʫʨʦ ɼ.ɼ., ɻʦʤʦʣʢʦ ʃ.ɸ., ʂʫʨʛʘʥʩʢʠʡ ɺ.ʇ., ʊʫʨʢʦ ʉ.ɸ., ʂʨʫʪʴʢʦ 

ʅ.ʇ., ʆʚʩʝʝʥʢʦ ʃ.ɺ., ʇʠʱʝʥʢʦ ʃ.ʀ., ʗʢʘʚʠʮʢʘʷ ʊ.ʅ.
 
ʇʦʣʠʢʦʤ-

ʢʘʨʪʦʬʝʣʴ ï ʥʦʚʦʝ ʢʦʤʧʣʝʢʩʥʦʝ ʭʝʣʘʪʠʨʦʚʘʥʥʦʝ ʤʠʢʨʦʫʜʦʙʨʝʥʠʝ 

ʜʣʷ ʥʝʢʦʨʥʝʚʦʡ ʧʦʜʢʦʨʤʢʠ ʢʘʨʪʦʬʝʣʷééééééééééé... 199 

ʏʝʨʥʦʭʘʪʦʚ ʃ.ɺ., ɺʝʨʤʝʥʢʦ ʖ.ʗ. ɸʜʘʧʪʠʚʥʦʩʪʴ ʩʦʨʪʦʚ ʠ 

ʠʥʥʦʚʘʮʠʦʥʥʦʝ ʨʘʟʚʠʪʠʝ ʩʝʤʝʥʦʚʦʜʩʪʚʘ ʢʘʨʪʦʬʝʣʷ ʚ ʶʞʥʦʡ 

ʯʘʩʪʠ ʩʪʝʧʠ ʋʢʨʘʠʥʳ éééééééééééééééééé... 219 

ʗʩʴʢʦ ɸ.ɸ. ʇʝʨʩʧʝʢʪʠʚʥʳʝ ʩʦʨʪʘ ʢʘʨʪʦʬʝʣʷ ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʚ 

ʧʨʝʜʛʦʨʥʦʡ ʟʦʥʝ ʈʝʩʧʫʙʣʠʢʠ ɸʜʳʛʝʷéééééééééééé 229 
 

 

 



Картофелеводство. Т. 21. 2013. Ч. 2 

 

5 

Раздел 6. Хранение и переработка  

Jarienǟ E., Danilļenko H.,
 
Vaitkeviļienǟ N., Venskutonienǟ E., 

Ciupachina N. J., Poltavskaya R. L. The dependence of tubers quality 

upon the cultivars of potato with flesh colour éééééééééé 235 

Jukneviļienǟ Ģ., Venskutonienǟ E., Jarienǟ E., Danilļenko H. The 

influence of different temperatures and exposition time on potato 

tuber sproutingéééééééééééééééééééééé 242 

ɹʦʨʦʜʘʡ ɺ.ɺ. ʇʦʨʘʞʸʥʥʦʩʪʴ ʙʦʣʝʟʥʷʤʠ ʢʣʫʙʥʝʡ Solanum 

tuberosum L. ʧʨʠ ʭʨʘʥʝʥʠʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʨʦʢʘ ʧʦʩʘʜʢʠ ʠ 

ʦʙʨʘʙʦʪʢʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ééééééé. 250 

ʂʦʣʦʩʢʦʚʘ ʆ.ɺ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʩʪʝʧʝʥʠ ʠʟʤʝʣʴʯʝʥʠʷ 

ʢʘʨʪʦʬʝʣʷ ʠ ʝʛʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʥʘ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʠ ʧʦʣʥʦʪʫ ʬʝʨʤʝʥʪʘʪʠʚʥʦʛʦ ʛʠʜʨʦʣʠʟʘ 

ʢʨʘʭʤʘʣʘ ʚʦʜʥʦ-ʢʘʨʪʦʬʝʣʴʥʦʡ ʤʘʩʩʳ ééééééééééé.. 265 

ʄʦʩʢʚʘ ɺ.ɺ., ʉʠʤʘʢʦʚ ɽ.ɸ., ʄʠʪʶʰʢʠʥ ɸ.ɺ., ʂʦʩʪʝʥʢʦ ɺ.ɻ., 

ʃʠʪʚʷʢ ɺ.ɺ. ʄʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʥʘʪʠʚʥʦʛʦ 

ʢʘʨʪʦʬʝʣʴʥʦʛʦ ʢʨʘʭʤʘʣʘ ʨʘʟʥʳʭ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚéééééé. 275 

ʉʠʤʘʢʦʚ ɽ.ɸ., ʄʠʪʶʰʢʠʥ ɸ.ɺ., ʂʦʩʪʝʥʢʦ ɺ.ɻ., ʃʠʪʚʷʢ ɺ.ɺ. 

ʀʟʫʯʝʥʠʝ ʬʘʟʦʚʦʡ ʩʪʨʫʢʪʫʨʳ ʥʘʪʠʚʥʳʭ ʢʘʨʪʦʬʝʣʴʥʳʭ 

ʢʨʘʭʤʘʣʦʚééééééééééééééééééééééé... 286 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



РАЗДЕЛ 5. 

СЕМЕНОВОДСТВО И ТЕХНОЛОГИИ ПРОИЗВОДСТВА 

КАРТОФЕЛЯ 

 

6 

ʋɼʂ 631.3.06 

 

ПРОГРАММА «ИННОВАЦИОННОЕ РАЗВИТИЕ ПРОИЗВОДСТВА 

КАРТОФЕЛЯ И ТОПИНАМБУРА» НА 2013-2016 ГОДЫ 

 

Старовойтов В.И.
1
, Воронов Н.В.

2
, Старовойтова О.А.

1
, Колядко И.И.

3
, 

Ярошевич И.М.
4 

1
ɻʅʋ ɺʅʀʀʂʍ ʠʤ. ɸ.ɻ. ʃʦʨʭʘ ʈʦʩʩʝʣʴʭʦʟʘʢʘʜʝʤʠʠ, agronir1@mail.ru 

2
ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

7777777@mail.ru 
3 
ʈʋʇ çʅʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʡ ʎʝʥʪʨ ʅɸʅ ɹʝʣʘʨʫʩʠ ʧʦ ʢʘʨʪʦʬʝʣʝʚʦʜʩʪʚʫ ʠ 

ʧʣʦʜʦʦʚʦʱʝʚʦʜʩʪʚʫè  
4
ɹʦʪʘʥʠʯʝʩʢʠʡ ʩʘʜ ʅɸʅ ɹʝʣʘʨʫʩʠ 

 

РЕЗЮМЕ 

 

ʇʨʦʛʨʘʤʤʘ ʉʦʶʟʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ ɹʝʣʘʨʫʩʠ ʠ ʈʦʩʩʠʠ 

çʀʥʥʦʚʘʮʠʦʥʥʦʝ ʨʘʟʚʠʪʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʘʨʪʦʬʝʣʷ ʠ ʪʦʧʠʥʘʤʙʫʨʘè ʥʘ 

2013ï2016 ʛʛ. ʷʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚ ʵʬʬʝʢʪʠʚʥʦʤ 

ʨʘʟʚʠʪʠʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʧʦʩʢʦʣʴʢʫ ʩʠʩʪʝʤʥʦ ʦʭʚʘʪʳʚʘʝʪ ʨʝʰʝʥʠʝ 

ʨʷʜʘ ʧʨʦʙʣʝʤ, ʚʢʣʶʯʘʷ ʧʠʱʝʚʫʶ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʠ ʟʜʦʨʦʚʦʝ ʧʠʪʘʥʠʝ, 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʙʠʦʵʥʝʨʛʝʪʠʢʫ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʝ ʢʦʨʤʘ. 

ɼʣʷ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʢʘʨʪʦʬʝʣʝʚʦʜʩʪʚʘ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʪʦʧʠʥʘʤʙʫʨʘ ʥʝʦʙʭʦʜʠʤʦ ʜʦʩʪʠʞʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʮʝʣʝʡ: 

ï ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʢʘʨʪʦʬʝʣʝʚʦʜʩʪʚʘ, ʦʙʝʩʧʝʯʝʥʠʝ ʈʦʩʩʠʠ ʠ ɹʝʣʘʨʫʩʠ ʚ ʢʘʨʪʦʬʝʣʝ ʚʳʩʦʢʦʛʦ 

ʢʘʯʝʩʪʚʘ ʜʣʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ ʮʝʣʝʡ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʩʝʤʷʥ ʠ ʜʣʷ 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʥʘ ʧʨʦʜʫʢʪʳ ʟʜʦʨʦʚʦʛʦ ʧʠʪʘʥʠʷ ʠ ʢʦʨʤʘ, 

ʫʚʝʣʠʯʝʥʠʝ ʵʢʩʧʦʨʪʥʳʭ ʧʦʩʪʘʚʦʢ, ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ï ʧʨʦʠʟʚʦʜʩʪʚʦ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʢʘʨʪʦʬʝʣʷ ʥʝ ʤʝʥʝʝ 95% 

ʜʣʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ 100% ʜʣʷ ɹʝʣʘʨʫʩʠ ʦʪ ʦʙʱʝʡ ʧʦʪʨʝʙʥʦʩʪʠ. 

ï ʨʘʟʨʘʙʦʪʘʪʴ ʪʝʭʥʦʣʦʛʠʶ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 

ʧʝʨʝʨʘʙʦʪʢʠ ʪʦʧʠʥʘʤʙʫʨʘ, ʩʬʦʨʤʠʨʦʚʘʪʴ ʨʳʥʦʢ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʧʨʦʜʫʢʪʦʚ ʟʜʦʨʦʚʦʛʦ ʧʠʪʘʥʠʷ ʠʟ ʪʦʧʠʥʘʤʙʫʨʘ. 

ʈʝʘʣʠʟʘʮʠʷ ʇʨʦʛʨʘʤʤʳ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ 

ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ ʠ ʨʦʩʪʫ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʚ ʦʪʨʘʩʣʷʭ 

ʵʢʦʥʦʤʠʢʠ ʈʦʩʩʠʠ ʠ ɹʝʣʘʨʫʩʠ, ʟʘʥʷʪʳʭ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʠ ʧʝʨʝʨʘʙʦʪʢʦʡ 

ʢʘʨʪʦʬʝʣʷ ʠ ʪʦʧʠʥʘʤʙʫʨʘ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʛʨʘʤʤʘ, ʉʦʶʟʥʦʝ ʛʦʩʫʜʘʨʩʪʚʦ, 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʢʘʨʪʦʬʝʣʴ, ʪʦʧʠʥʘʤʙʫʨ.
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ʈʫʢʦʚʦʜʩʪʚʦ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʣʘʥʠʨʫʝʪ ʧʨʦʨʳʚ ʚ ʨʘʟʚʠʪʠʠ 
ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ ʙʣʠʞʘʡʰʠʝ 5 ʣʝʪ. ʇʨʦʛʨʘʤʤʘ ʉʦʶʟʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ 
çʀʥʥʦʚʘʮʠʦʥʥʦʝ ʨʘʟʚʠʪʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʘʨʪʦʬʝʣʷ ʠ ʪʦʧʠʥʘʤʙʫʨʘè ʥʘ 
2013ï2016 ʛʛ. ʷʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚ ʵʬʬʝʢʪʠʚʥʦʤ 
ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʧʦʩʢʦʣʴʢʫ ʩʠʩʪʝʤʥʦ ʦʭʚʘʪʳʚʘʝʪ ʨʝʰʝʥʠʝ 
ʨʷʜʘ ʧʨʦʙʣʝʤ, ʚʢʣʶʯʘʷ ʧʠʱʝʚʫʶ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʠ ʟʜʦʨʦʚʦʝ ʧʠʪʘʥʠʝ, 
ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʙʠʦʵʥʝʨʛʝʪʠʢʫ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʝ ʢʦʨʤʘ. 

ʎʝʣʠ ʠ ʟʘʜʘʯʠ ʧʨʦʝʢʪʘ ʇʨʦʛʨʘʤʤʳ. 
ʈʘʟʚʠʪʠʝ ʢʘʨʪʦʬʝʣʝʚʦʜʩʪʚʘ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʦʧʠʥʘʤʙʫʨʘ ʷʚʣʷʝʪʩʷ 

ʚʘʞʥʦʡ ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ ʟʘʜʘʯʝʡ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ, ʢʘʢ 
ʢʫʣʴʪʫʨ, ʦʙʣʘʜʘʶʱʠʭ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʤ ʧʠʱʝʚʳʤ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʠ 
ʢʦʨʤʦʚʳʤ ʚʳʭʦʜʦʤ ʩ ʝʜʠʥʠʮʳ ʧʣʦʱʘʜʠ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʥʝʦʙʭʦʜʠʤʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʮʝʣʠ:  
ï ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʢʘʨʪʦʬʝʣʝʚʦʜʩʪʚʘ, 

ʦʙʝʩʧʝʯʠʪʴ ʈʦʩʩʠʶ ʠ ɹʝʣʘʨʫʩʴ ʚ ʢʘʨʪʦʬʝʣʝ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʜʣʷ 
ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ ʮʝʣʝʡ, ʚ ʩʝʤʝʥʘʭ ʠ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʥʘ 
ʧʨʦʜʫʢʪʳ ʟʜʦʨʦʚʦʛʦ ʧʠʪʘʥʠʷ ʠ ʢʦʨʤʘ, ʫʚʝʣʠʯʠʪʴ ʵʢʩʧʦʨʪʥʳʝ ʧʦʩʪʘʚʢʠ, 
ʦʙʝʩʧʝʯʠʪʴ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴʩʪʨʘʥ ʧʘʨʪʥʝʨʦʚ 

ï ʨʘʟʨʘʙʦʪʘʪʴ ʪʝʭʥʦʣʦʛʠʶ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʝʨʝʨʘʙʦʪʢʠ 
ʪʦʧʠʥʘʤʙʫʨʘ, ʩʬʦʨʤʠʨʦʚʘʪʴ ʨʳʥʦʢ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʪʦʚ ʟʜʦʨʦʚʦʛʦ 
ʧʠʪʘʥʠʷ ʠʟ ʪʦʧʠʥʘʤʙʫʨʘ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʮʝʣʝʡ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ 
ʦʩʥʦʚʥʳʝ ʟʘʜʘʯʠ:  

1. ʧʨʦʚʝʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʤʦʜʝʨʥʠʟʘʮʠʶ, ʨʘʟʨʘʙʦʪʘʪʴ ʠ ʚʥʝʜʨʠʪʴ 
ʵʬʬʝʢʪʠʚʥʳʝ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʝ ʜʣʷ ʈɹ ʠ ʈʌ ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʳʝ ʩʭʝʤʳ 
ʩʝʤʝʥʦʚʦʜʩʪʚʘ ʠ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʨʝʛʣʘʤʝʥʪʳ ʙʳʩʪʨʦʛʦ 
ʨʘʟʤʥʦʞʝʥʠʷ ʦʨʠʛʠʥʘʣʴʥʦʛʦ, ʵʣʠʪʥʦʛʦ ʠ ʨʝʧʨʦʜʫʢʮʠʦʥʥʦʛʦ ʩʝʤʝʥʥʦʛʦ 
ʢʘʨʪʦʬʝʣʷ ʠ ʪʦʧʠʥʘʤʙʫʨʘ; 

2. ʨʘʟʨʘʙʦʪʘʪʴ ʠ ʚʥʝʜʨʠʪʴ ʩʦʚʨʝʤʝʥʥʫʶ ʫʥʠʬʠʮʠʨʦʚʘʥʥʫʶ ʜʣʷ ʈɹ ʠ 
ʈʌ ʩʠʩʪʝʤʫ ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʯʝʩʪʚʘ ʩʝʤʝʥʥʦʛʦ ʢʘʨʪʦʬʝʣʷ ʠ ʪʦʧʠʥʘʤʙʫʨʘ; 

3. ʨʘʟʨʘʙʦʪʘʪʴ ʠ ʚʥʝʜʨʠʪʴ ʵʬʬʝʢʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʠ 
ʭʨʘʥʝʥʠʷ ʪʦʧʠʥʘʤʙʫʨʘ ʠ ʢʘʨʪʦʬʝʣʷ; 

4. ʨʘʟʨʘʙʦʪʘʪʴ ʠ ʚʥʝʜʨʠʪʴ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʢʦʤʧʣʝʢʩ 
ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ ʧʦ ʚʦʟʜʝʣʳʚʘʥʠʶ ʠ ʫʙʦʨʢʝ ʪʦʧʠʥʘʤʙʫʨʘ ʠ 
ʢʘʨʪʦʬʝʣʷ, ʵʬʬʝʢʪʠʚʥʳʡ ʚ ʨʘʟʣʠʯʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ; 

5. ʨʘʟʨʘʙʦʪʘʪʴ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʝ ʙʝʟʦʪʭʦʜʥʳʝ 
ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʫʯʝʥʠʷ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʠ ʠʥʫʣʠʥʘ 
ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʩʣʝʜʥʠʭ ʜʦʩʪʠʞʝʥʠʡ ʥʘʥʦʠʥʜʫʩʪʨʠʠ (ʥʘʥʦʛʨʘʬʠʪʦʚʳʝ 
ʙʘʢʪʝʨʠʮʠʜʥʳʝ ʬʠʣʴʪʨʳ ʠ ʢʦʥʮʝʥʪʨʘʪʦʨʳ ʩʨʝʜ ʠ ʩ ʧʦʤʦʱʴʶ ʤʝʤʙʨʘʥʥʦʡ 
ʬʠʣʴʪʨʘʮʠʠ);  

6. ʨʘʟʨʘʙʦʪʘʪʴ ʨʝʮʝʧʪʫʨʫ ʠ ʧʨʦʤʳʰʣʝʥʥʫʶ ʪʝʭʥʦʣʦʛʠʶ ʜʣʷ 
ʧʨʦʠʟʚʦʜʩʪʚʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʦʣʠʢʦʤʧʦʥʝʥʪʥʳʭ  
ʧʨʦʜʫʢʪʦʚ ʟʜʦʨʦʚʦʛʦ ʧʠʪʘʥʠʷ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʠʟ ʢʘʨʪʦʬʝʣʷ ʠ 
ʪʦʧʠʥʘʤʙʫʨʘ; 

7. ʨʘʟʨʘʙʦʪʘʪʴ ʪʝʭʥʦʣʦʛʠʶ ʠ ʦʨʛʘʥʠʟʦʚʘʪʴ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʠʱʝʚʦʛʦ 
ʠʥʫʣʠʥʘ; 
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8. ʨʘʟʨʘʙʦʪʘʪʴ ʪʝʭʥʦʣʦʛʠʶ ʠ ʦʨʛʘʥʠʟʦʚʘʪʴ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʨʘʭʤʘʣʘ; 

9. ʨʘʟʨʘʙʦʪʘʪʴ ʧʨʦʤʳʰʣʝʥʥʫʶ ʪʝʭʥʦʣʦʛʠʶ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʠʦʵʪʘʥʦʣʘ ʠ ʢʦʨʤʦʚ ʠʟ ʢʘʨʪʦʬʝʣʷ ʠ ʪʦʧʠʥʘʤʙʫʨʘ. 

 

ʀʥʥʦʚʘʮʠʦʥʥʳʡ ʧʨʦʝʢʪ ʥʘʧʨʘʚʣʝʥ ʥʘ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤ ʩʚʷʟʘʥʥʳʭ ʩ 

ʛʣʦʙʘʣʴʥʳʤʠ ʚʳʟʦʚʘʤʠ: ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʠʪʘʥʠʷ, ʧʦʣʫʯʝʥʠʷ 

ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʠʠ ʠ ʩʥʠʞʝʥʠʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʛʣʦʙʘʣʴʥʦʛʦ 

ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ. 

ɺ ʈʦʩʩʠʠ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʩʘʤʳʝ ʙʦʣʴʰʠʝ ʧʘʭʦʪʥʳʝ ʧʣʦʱʘʜʠ, ʯʝʪʚʝʨʪʴ 

ʤʠʨʦʚʳʭ ʨʝʩʫʨʩʦʚ ʣʝʩʘ, ʧʨʝʩʥʘʷ ʚʦʜʘ, ʵʥʝʨʛʝʪʠʢʘ, ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʝ 

ʢʘʜʨʳ. ʂʘʨʪʦʬʝʣʴ ʠ ʪʦʧʠʥʘʤʙʫʨ ʜʘʶʪ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʫʶ ʙʠʦʤʘʩʩʫ, ʚʳʭʦʜ 

ʵʩʩʝʥʮʠʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʚʠʪʘʤʠʥʦʚ ʩ 1ʛʘ ʠʟ ʚʩʝʭ ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʚ ʈʌ 

ʢʫʣʴʪʫʨ. ʋʨʦʞʘʡʥʦʩʪʴ ʢʘʨʪʦʬʝʣʷ ʜʦʩʪʠʛʘʝʪ 30ï40 ʪʦʥʥ/ʛʘ, ʙʠʦʤʘʩʩʘ 

ʪʦʧʠʥʘʤʙʫʨʘ ï 50ï80 ʪʦʥʥ/ʛʘ.  

ʂʘʨʪʦʬʝʣʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʫʥʠʢʘʣʴʥʳʡ ʧʨʦʜʫʢʪ ʜʣʷ ʟʜʦʨʦʚʦʛʦ 

ʧʠʪʘʥʠʷ, ʥʘʭʦʜʠʪʩʷ ʥʘ 3 ʤʝʩʪʝ ʧʦ ʚʘʞʥʦʩʪʠ ʠ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʟʥʘʯʠʤʳʤ ʚ 

ʤʠʨʝ ʨʘʩʪʠʪʝʣʴʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʧʠʱʝʚʦʡ ʵʥʝʨʛʠʠ ʩʨʝʜʠ ʥʝʟʣʘʢʦʚʳʭ 

ʨʘʩʪʝʥʠʡ, ʠʩʪʦʯʥʠʢʦʤ ʚʦʩʧʦʣʥʝʥʠʷ ʥʝʜʦʩʪʘʪʢʘ ʚʠʪʘʤʠʥʦʚ, ʤʠʥʝʨʘʣʴʥʳʭ 

ʚʝʱʝʩʪʚ ʠ ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ. ʕʪʦ ʪʘʢʞʝ ʠʩʪʦʯʥʠʢ ʥʝʟʘʤʝʥʠʤʳʭ ʧʠʱʝʚʳʭ ʠ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʪʘʢʠʭ ʢʘʢ ʚʠʪʘʤʠʥʳ, ʤʘʢʨʦ ʠ 

ʤʠʢʨʦʵʣʝʤʝʥʪʳ, ʘʤʠʥʦʢʠʩʣʦʪʳ, ʧʦʣʠʥʝʥʘʩʳʱʝʥʥʳʝ ʢʠʩʣʦʪʳ, ʫʛʣʝʚʦʜʳ, 

ʦʨʛʘʥʠʯʝʩʢʠʝ ʢʠʩʣʦʪʳ, ʙʠʦʬʣʘʚʦʥʦʠʜʳ, ʬʠʪʦʥʮʠʜʳ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ. 

ʇʦ ʚʘʣʦʚʦʤʫ ʧʨʦʠʟʚʦʜʩʪʚʫ ʢʘʨʪʦʬʝʣʷ ʈʦʩʩʠʷ ʟʘʥʠʤʘʝʪ, ɹʝʣʘʨʫʩʴ ï 

ʚʦʩʴʤʦʝ ʤʝʩʪʦ, ʩʨʝʜʠ ʩʘʤʳʭ ʢʨʫʧʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʚ ʤʠʨʝ. ɺʤʝʩʪʝ ʩ ʪʝʤ 

ʧʦ ʧʦʢʘʟʘʪʝʣʶ ʩʨʝʜʥʝʡ ʫʨʦʞʘʡʥʦʩʪʠ (14 ʪ/ʛʘ) ʈʦʩʩʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʩʪʘʝʪ 

ʜʘʞʝ ʦʪ ʩʨʝʜʥʝʛʦ ʤʠʨʦʚʦʛʦ ʫʨʦʚʥʷ (17 ʪ/ʛʘ). ɺ ʪʦʞʝ ʚʨʝʤʷ ʟʘʪʨʘʪʳ ʥʘ 

ʚʦʟʜʝʣʳʚʘʥʠʠ ʢʘʨʪʦʬʝʣʷ ʥʘ 1ʛʘ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 120 ʪʳʩ. ʨʫʙ/ʛʘ. ʇʦ ʵʪʦʡ 

ʧʨʠʯʠʥʝ ʢʘʨʪʦʬʝʣʴ ʦʩʪʘʝʪʩʷ ʨʝʩʫʨʩʦ- ʠ ʵʥʝʨʛʦʟʘʪʨʘʪʥʦʡ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʢʫʣʴʪʫʨʦʡ. ɽʞʝʛʦʜʥʦ ʚʘʣʦʚʳʡ ʩʙʦʨ ʢʘʨʪʦʬʝʣʷ ʚ ɹʝʣʘʨʫʩʠ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 7 

ʜʦ 9 ʤʣʥ. ʪ, ʘ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʢʘʨʪʦʬʝʣʷ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ (800ï900 ʢʛ) 

ʈʝʩʧʫʙʣʠʢʘ ʟʘʥʠʤʘʝʪ ʣʠʜʠʨʫʶʱʠʝ ʧʦʟʠʮʠʠ ʚ ʤʠʨʝ. ʆʜʥʘʢʦ ʧʦ 

ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʫ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ ʠ ʩʝʤʝʥʥʦʛʦ ʢʘʨʪʦʬʝʣʷ, ʝʛʦ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʈʦʩʩʠʷ ʠ ɹʝʣʘʨʫʩʴ ʝʱʝ ʦʪʩʪʘʶʪ ʦʪ ʝʚʨʦʧʝʡʩʢʦʛʦ 

ʫʨʦʚʥʷ.  

ɺ ʮʝʣʦʤ ʚ ɹʝʣʘʨʫʩʠ ʟʘ 2005ï2010 ʛʦʜʳ ʧʣʦʱʘʜʠ ʧʦʩʘʜʢʠ ʢʘʨʪʦʬʝʣʷ 

ʩʦʢʨʘʪʠʣʠʩʴ ʥʘ 19,4 ʧʨʦʮʝʥʪʘ, ʚʘʣʦʚʦʡ ʩʙʦʨ ʫʤʝʥʴʰʠʣʩʷ ʥʘ 13,3 ʧʨʦʮʝʥʪʘ, 

ʪʘʢ ʢʘʢ 85 ʧʨʦʮʝʥʪʦʚ ʚʩʝʡ ʧʣʦʱʘʜʠ ʧʦʩʘʜʢʠ ʢʘʨʪʦʬʝʣʷ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʦ 

ʫ ʥʘʩʝʣʝʥʠʷ, ʛʜʝ ʝʞʝʛʦʜʥʦ ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʩʥʠʞʝʥʠʷ ʧʦʩʘʜʢʠ 

ʢʫʣʴʪʫʨʳ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʝʞʝʛʦʜʥʦ, ʥʘʯʠʥʘʷ ʩ 2007 ʛʦʜʘ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʘʨʪʦʬʝʣʷ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʠ ʢʨʝʩʪʴʷʥʩʢʠʭ 

(ʬʝʨʤʝʨʩʢʠʭ) ʭʦʟʷʡʩʪʚʘʭ. ʊʘʢ, ʚʘʣʦʚʦʡ ʩʙʦʨ ʢʘʨʪʦʬʝʣʷ ʚ 2007 ʛʦʜʫ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ 2006 ʛʦʜʦʤ ʩʦʩʪʘʚʠʣ ï 110,8 ʧʨʦʮʝʥʪʘ, ʚ 2008 ʛʦʜʫ ï 134,7, ʚ 

2009 ʛʦʜʫ (ʢʨʘʡʥʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʡ ʜʣʷ ʢʘʨʪʦʬʝʣʷ ʛʦʜ) ï 102,3 ʧʨʦʮʝʥʪʘ, ʚ 

2010 ʛʦʜʫ ï 142,0%, 2011 ʛʦʜʫ ï 200,5% 
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ʉʨʝʜʥʝʛʦʜʦʚʘʷ ʝʤʢʦʩʪʴ ʨʦʩʩʠʡʩʢʦʛʦ ʨʳʥʢʘ ʢʘʨʪʦʬʝʣʷ ʦʮʝʥʠʚʘʝʪʩʷ ʚ 

29-31 ʤʣʥ. ʪ. ʇʨʠ ʵʪʦʤ ʚʥʫʪʨʝʥʥʝʝ ʧʦʪʨʝʙʣʝʥʠʝ ʚʢʣʶʯʘʝʪ (ʤʣʥ. ʪ): 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘ ʧʨʦʜʦʚʦʣʴʩʪʚʠʝ (ʚ ʩʚʝʞʝʤ ʚʠʜʝ) ï 15-16; ʥʘ ʢʦʨʤʦʚʳʝ 

ʮʝʣʠ ï 6,0-6,5; ʩʝʤʝʥʘ ï 6,0-6,5; ʥʘ ʧʝʨʝʨʘʙʦʪʢʫ ï 0,5-0,6. ʕʢʩʧʦʨʪ 

ʢʘʨʪʦʬʝʣʷ ʦʮʝʥʠʚʘʝʪʩʷ ʥʘ ʫʨʦʚʥʝ 100 ʪʳʩ. ʪ ʚ ʛʦʜ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʩʨʝʜʥʝʛʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʘʨʪʦʬʝʣʷ, ʧʦʩʪʫʧʘʶʱʝʝ ʚ ʈʦʩʩʠʶ ʧʦ ʠʤʧʦʨʪʫ, 

ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 1 ʤʣʥ.ʪ. (ʪʘʙʣʠʮʘ 1) 
 

ʊʘʙʣʠʮʘ 1 ï ʀʤʧʦʨʪ ʩʚʝʞʝʛʦ ʢʘʨʪʦʬʝʣʷ, ʪʳʩ. ʪʦʥʥ 

 

ɻʦʜʳ 2006 2007 2008 2009 2010 2011 

ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 492,1 631,5 845,8 678,3 1121,8 1510,8 

 

ʇʦ ʜʘʥʥʳʤ ʈʦʩʩʪʘʪʘ, ʚ 2009 ʛ. ʢʘʨʪʦʬʝʣʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʤʠ 

ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʈʦʩʩʠʠ ʙʳʣʦ ʚʳʨʘʙʦʪʘʥʦ 106 ʪʳʩ. ʪ ʢʘʨʪʦʬʝʣʝʧʨʦʜʫʢʪʦʚ ï 

ʚ 13 ʨʘʟ ʙʦʣʴʰʝ, ʯʝʤ ʚ 2000 ʛ., ʠʣʠ ʥʘ 3 ʪʳʩ. ʪ ʙʦʣʴʰʝ, ʯʝʤ ʠʤʧʦʨʪʠʨʦʚʘʥʦ 

ʚ 2011 ʛ. ï 103 ʪʳʩ. ʪ. 

ɺ ʩʨʝʜʥʝʤ ʟʘ ʧʝʨʠʦʜ 2009ï2011 ʛʛ. ʠʤʧʦʨʪʠʨʦʚʘʥʦ ʢʘʨʪʦʬʝʣʴʥʦʛʦ 

ʢʨʘʭʤʘʣʘ 27,3 ʪʳʩ. ʪ ʠʣʠ ʥʘ 3 ʪʳʩ. ʪ ʙʦʣʴh ʝ, ʯʝʤ ʚ 2003-2006 ʛʛ.  

ɽʩʣʠ ʚʟʷʪʴ ʩʨʝʜʥʝʝ ʩʦʦʪʥʦʰʝʥʠʝ ʟʘʚʝʟʸʥʥʳʭ ʚ 2011 ʛ. ʚ ʈʦʩʩʠʶ 

ʢʘʨʪʦʬʝʣʝʧʨʦʜʫʢʪʦʚ ʠ ʢʘʨʪʦʬʝʣʴʥʦʛʦ ʢʨʘʭʤʘʣʘ ʢ ʩʚʝʞʝʤʫ ʢʘʨʪʦʬʝʣʶ ʢʘʢ 

5:1, ʪʦ ʧʨʠʙʘʚʠʪʩʷ ʝʱʸ 610 ʪʳʩ. ʪ. ʀʪʦʛʦ ï 2,1 ʤʣʥ. ʪ ʟʘʚʝʟʸʥʥʦʛʦ 

ʢʘʨʪʦʬʝʣʷ, ʢʦʪʦʨʳʡ ʤʳ ʤʦʛʣʠ ʟʘʢʫʧʠʪʴ ʚ ʉʍʆ, ʀʇ ʠ ʂʌʍ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʨʦʩʩʠʡʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʨʝʝʩʪʨʝ 

ʩʝʣʝʢʮʠʦʥʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʦ ʙʦʣʝʝ 150 ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ, 

ʩʦʟʜʘʥʥʳʭ ʩʝʣʝʢʮʠʦʥʝʨʘʤʠ ʈʦʩʩʠʠ. ʇʦ ʦʩʥʦʚʥʳʤ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʤ 

ʧʨʠʟʥʘʢʘʤ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʩʝʣʝʢʮʠʦʥʥʳʝ ʜʦʩʪʠʞʝʥʠʷ ʚʧʦʣʥʝ ʩʦʧʦʩʪʘʚʠʤʳ 

ʩ ʜʦʩʪʠʞʝʥʠʷʤʠ ʤʠʨʦʚʦʛʦ ʫʨʦʚʥʷ ʠ ʠʭ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʦʣʫʯʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ 35-40 ʪ/ʛʘ, ʢʦʪʦʨʘʷ ʨʝʘʣʠʟʫʝʪʩʷ ʚ 

ʫʩʣʦʚʠʷʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʫʨʦʚʥʝ 

ʚʦʟʜʝʣʳʚʘʥʠʷ ʢʘʨʪʦʬʝʣʷ. 

ʆʧʝʨʝʞʘʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ ʜʦʩʪʠʛʥʫʪʳ ʚ ʩʝʣʝʢʮʠʠ ʩʦʨʪʦʚ ʨʘʥʥʠʭ 

ʩʨʦʢʦʚ ʩʦʟʨʝʚʘʥʠʷ, ʦʙʣʘʜʘʶʱʠʭ ʧʦʚʳʰʝʥʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ 

ʬʠʪʦʬʪʦʨʦʟʫ. ʉʦʟʜʘʥʥʳʡ ʚ ʩʝʣʝʢʮʝʥʪʨʝ ɺʅʀʀʂʍ ʨʘʥʥʝʩʧʝʣʳʡ ʩʦʨʪ 

ʋʜʘʯʘ, ʚ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʤ ʅʀʀʉʍ ʩʨʝʜʥʝʨʘʥʥʠʡ ʩʦʨʪ ʅʝʚʩʢʠʡ, ʚ ʈʋʇ 

çʅʇʎ ʅɸʅ ɹʝʣʘʨʫʩʠ ʧʦ ʢʘʨʪʦʬʝʣʝʚʦʜʩʪʚʫ ʠ ʧʣʦʜʦʦʚʦʱʝʚʦʜʩʪʚʫè ʨʘʥʥʠʡ 

ʩʦʨʪ ʃʠʣʝʷ ʧʦ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʬʠʪʦʬʪʦʨʦʟʫ ʧʨʝʚʦʩʭʦʜʷʪ ʟʘʨʫʙʝʞʥʳʝ 

ʘʥʘʣʦʛʠ ʚ ʥʦʤʝʥʢʣʘʪʫʨʝ ʩʦʨʪʦʚ ʨʘʥʥʠʭ ʠ ʩʨʝʜʥʝʨʘʥʥʠʭ ʩʨʦʢʦʚ ʩʦʟʨʝʚʘʥʠʷ 

ʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʪʘʙʠʣʴʥʦʡ ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʴʶ ʠ ʰʠʨʦʢʠʤ 

ʜʠʘʧʘʟʦʥʦʤ ʘʜʘʧʪʠʚʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ. ʉʦʨʪ ɿʜʘʙʳʪʘʢ ʩ 2008 ʛʦʜʘ ʚʥʝʩʝʥ ʚ 

ʨʝʝʩʪʨ ʩʪʨʘʥ ɽʚʨʦʩʦʶʟʘ, ʛʜʝ ʠʤ ʟʘʠʥʪʝʨʝʩʦʚʘʣʠʩʴ ʠʟ-ʟʘ ʚʳʩʦʢʦʛʦ 

ʩʦʜʝʨʞʘʥʠʷ ʢʨʘʭʤʘʣʘ ï ʜʦ 26%. 

ʉʨʝʜʠ ʥʦʚʳʭ ʩʦʨʪʦʚ ʙʝʣʦʨʫʩʢʦʡ ʩʝʣʝʢʮʠʠ ʚʳʜʝʣʷʝʪʩʷ ʩʦʨʪ ʋʣʘʜʘʨ, 

ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʤ ʨʘʥʥʠʤ ʩʦʨʪʦʤ ʢʘʨʪʦʬʝʣʷ, 
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ʩʦʜʝʨʞʘʥʠʝ ʚ ʥʝʤ ʢʨʘʭʤʘʣʘ ʜʦʩʪʠʛʘʝʪ 17%. ʋʨʦʞʘʡʥʦʩʪʴ ʤʦʞʝʪ ʩʦʩʪʘʚʠʪʴ 

60 ʪ/ʛʘ. ʋʨʦʞʘʡʥʦʩʪʴ ʈʘʛʥʝʜʳ ʜʦʩʪʠʛʘʝʪ 76 ʪ/ʛʘ. ʉʦʜʝʨʞʘʥʠʝ ʢʨʘʭʤʘʣʘ ʚ 

ʥʝʤ ï 20%. ʆʙʘ ʩʦʨʪʘ ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʳ ʢ ʚʠʨʫʩʘʤ ʠ ʙʦʣʝʟʥʷʤ, ʦʪʣʠʯʘʶʪʩʷ 

ʭʦʨʦʰʝʡ ʣʝʞʢʦʩʪʴʶ ʧʨʠ ʭʨʘʥʝʥʠʠ. ɼʣʷ ʩʦʨʪʘ ʈʘʛʥʝʜʘ ʜʦʩʪʘʪʦʯʥʦ ʚʩʝʛʦ 

ʪʨʠ ʭʠʤʦʙʨʘʙʦʪʢʠ ʚʤʝʩʪʦ ʪʨʘʜʠʮʠʦʥʥʳʭ ʧʷʪʠ. ɺ ʈʦʩʩʠʠ ʧʨʝʜʩʪʘʚʣʝʥ r

(ʚʢʣʶʯʝʥʳ ʚ ɻʦʩʨʝʝʩʪʨ) 26 ʩʦʨʪʦʚ ʙʝʣʦʨʫʩʩʢʦʡ ʩʝʣʝʢʮʠʠ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʧʨʠ ʚʩʝʡ ʦʯʝʚʠʜʥʦʩʪʠ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚ 

ʦʙʣʘʩʪʠ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʩʝʣʝʢʮʠʠ, ʪʝʤʧʳ ʧʨʦʜʚʠʞʝʥʠʷ ʨʦʩʩʠʡʩʢʠʭ ʠ 

ʙʝʣʦʨʫʩʩʢʠʭ ʩʦʨʪʦʚ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʫʶ ʧʨʘʢʪʠʢʫ ʩʫʱʝʩʪʚʝʥʥʦ 

ʦʪʩʪʘʶʪ ʦʪ ʧʦʪʨʝʙʥʦʩʪʝʡ ʧʨʦʠʟʚʦʜʩʪʚʘ.  

ʉʨʝʜʠ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ, ʩʜʝʨʞʠʚʘʶʱʠʭ ʨʦʩʪ ʫʨʦʞʘʡʥʦʩʪʠ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʘʨʪʦʬʝʣʷ, ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʚ 

ʧʦʣʥʦʡ ʧʦʪʨʝʙʥʦʩʪʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʝʤʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʣʷ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʩʦʨʪʦʦʙʥʦʚʣʝʥʠʷ ʠ ʩʦʨʪʦʩʤʝʥʳ. ɺ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʷʭ ʩʝʤʝʥʘʤʠ ʚʳʩʦʢʠʭ ʧʦʩʝʚʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʟʘʩʝʚʘʝʪʩʷ ʪʦʣʴʢʦ 

ʦʢʦʣʦ 60% ʧʣʦʱʘʜʝʡ, ʠʟ ʥʠʭ 70% ʟʘʥʠʤʘʶʪ 10ï12 ʥʘʠʙʦʣʝʝ 

ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʩʦʨʪʦʚ. ʇʨʦʜʦʣʞʘʝʪʩʷ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʈʦʩʩʠʠ ʩʦʨʪʦʚ ʟʘʨʫʙʝʞʥʦʡ ʩʝʣʝʢʮʠʠ (ɻʦʣʣʘʥʜʠʷ, 

ɻʝʨʤʘʥʠʷ ʠ ʜʨ.), ʜʦʣʷ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 50%, ʩ ʫʯʝʪʦʤ ʚʩʪʫʧʣʝʥʠʷ 

ʚ ɺʊʆ ʵʪʘ ʪʝʥʜʝʥʮʠʶ ʚ ʩʬʝʨʝ ʦʙʦʨʦʪʘ ʩʝʤʝʥʥʦʛʦ ʢʘʨʪʦʬʝʣʷ ʥʘ ʨʦʩʩʠʡʩʢʦʤ 

ʨʳʥʢʝ ʤʦʞʝʪ ʨʝʟʢʦ ʫʚʝʣʠʯʠʪʴʩʷ ʠ ʧʝʨʝʢʠʥʫʪʴʩʷ ʠ ʥʘ ʙʝʣʦʨʫʩʩʢʠʡ ʨʳʥʦʢ ʚ 

ʩʚʷʟʠ ʩ ʝʜʠʥʳʤ ʪʘʤʦʞʝʥʥʳʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ. 

ɺ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʦʛʦ ʨʳʥʢʘ ʜʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʢʨʝʩʪʴʷʥʩʢʠʭ (ʬʝʨʤʝʨʩʢʠʭ) ʭʦʟʷʡʩʪʚ ʚʩʝ ʙʦʣʝʝ ʦʩʪʨʦ 

ʦʱʫʱʘʝʪʩʷ ʜʝʬʠʮʠʪ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʩʦʨʪʦʚ ʩʪʦʣʦʚʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʩ 

ʧʦʚʳʰʝʥʥʳʤʠ ʢʘʯʝʩʪʚʝʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʩʦʨʪʦʚ ʧʨʠʛʦʜʥʳʭ ʢ 

ʧʝʨʝʨʘʙʦʪʢʝ, ʘ ʜʣʷ ʯʘʩʪʥʦʛʦ ʩʝʢʪʦʨʘ (ʃʇʍ), ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, 

ʩʢʦʨʦʩʧʝʣʳʭ, ʬʠʪʦʬʪʦʨʦ- ʠ ʥʝʤʘʪʦʜʦʫʩʪʦʡʯʠʚʳʭ ʩʦʨʪʦʚ. ʕʪʘ ʧʨʦʙʣʝʤʘ 

ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʘʢʪʫʘʣʴʥʦʡ ʚ ʫʩʣʦʚʠʷʭ ʩʪʨʝʤʠʪʝʣʴʥʦ ʥʘʨʘʩʪʘʶʱʝʡ ʚ 

ʧʦʩʣʝʜʥʠʡ ʧʝʨʠʦʜ ʞʝʩʪʢʦʡ ʢʦʥʢʫʨʝʥʮʠʠ ʩʦ ʩʪʦʨʦʥʳ ʟʘʧʘʜʥʦ-ʝʚʨʦʧʝʡʩʢʠʭ 

ʩʝʣʝʢʮʠʦʥʥʳʭ ʢʦʤʧʘʥʠʡ ʠ ʧʦʩʪʘʚʱʠʢʦʚ ʩʝʤʝʥʥʦʛʦ ʢʘʨʪʦʬʝʣʷ ʥʘ 

ʨʦʩʩʠʡʩʢʠʡ ʨʳʥʦʢ. ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ ʈʦʩʩʠʠ ʠ ɹʝʣʘʨʫʩʠ ʥʘʭʦʜʠʪʩʷ ʚ ʟʦʥʝ 

ʨʠʩʢʦʚʦʛʦ ʟʝʤʣʝʜʝʣʠʷ, ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʧʦʛʦʜʦʡ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 

ʧʨʦʠʩʭʦʜʷʪ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ. ʉ ʫʯʝʪʦʤ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ 

ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʢʘʨʪʦʬʝʣʷ ʠ ʪʦʧʠʥʘʤʙʫʨʘ ʘʜʘʧʪʠʨʦʚʘʥʥʳʝ ʢ 

ʵʪʠʤ ʫʩʣʦʚʠʷʤ ʠ ʠʟʤʝʥʝʥʠʷʤ.  

ɺ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ ʧʝʨʝʨʘʙʘʪʳʚʘʝʪʩʷ ʚ ʩʨʝʜʥʝʤ ʦʢʦʣʦ 20% 

ʧʨʦʠʟʚʦʜʠʤʦʛʦ ʢʘʨʪʦʬʝʣʷ. ɺ ʈʦʩʩʠʠ ʚʩʝʛʦ ʦʢʦʣʦ 1% ʚ ɹʝʣʘʨʫʩʠ ʜʦ 3%. 

ɿʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʢʘʨʪʦʬʝʣʝʧʨʦʜʫʢʪʦʚ (ʙʦʣʝʝ 60 ʪʳʩ. ʪʦʥʥ ʝʞʝʛʦʜʥʦ) 

ʟʘʚʦʟʠʪʩʷ ʚ ʈʦʩʩʠʶ ʠʟ ʜʨʫʛʠʭ ʩʪʨʘʥ. ʅʝʦʙʭʦʜʠʤʦ ʫʚʝʣʠʯʠʪʴ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʧʶʨʝ, ʬʨʠ, ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʨʘʭʤʘʣʦʚ, ʜʠʝʪʠʯʝʩʢʦʛʦ 

ʧʶʨʝ, ʦʯʠʱʝʥʥʦʛʦ ʢʘʨʪʦʬʝʣʷ ʩ ʧʦʚʳʰʝʥʥʳʤʠ ʩʨʦʢʘʤʠ ʭʨʘʥʝʥʠʷ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʠʩʪʝʤʥʘʷ ʩʣʘʙʦʩʪʴ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ 

ʢʘʨʪʦʬʝʣʝʚʦʜʩʪʚʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʠʟʢʦʡ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʠʟ-ʟʘ ʚʳʩʦʢʦʡ ʨʝʩʫʨʩʦʝʤʢʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʯʪʦ 
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ʩʪʘʚʠʪ ʧʦʜ ʫʛʨʦʟʫ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ. ʕʪʦʪ ʥʝʜʦʩʪʘʪʦʢ 

ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʦʜʦʣʝʥ ʚ ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ ʟʘ ʩʯʝʪ ʙʳʩʪʨʦʛʦ ʪʠʨʘʞʠʨʦʚʘʥʠʷ 

ʥʦʚʳʭ ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʭ ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ, ʨʘʟʨʘʙʦʪʢʠ 

ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʝʡ ʪʝʭʥʦʣʦʛʠʠ ʨʘʟʤʥʦʞʝʥʠʷ, 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʢʘʨʪʦʬʝʣʷ ʥʘ ʧʨʦʜʫʢʪʳ ʟʜʦʨʦʚʦʛʦ ʧʠʪʘʥʠʷ ʠ 

ʢʦʨʤʘ.  

ʊʦʣʴʢʦ ʪʨʘʥʩʬʝʨʪ ʥʦʚʳʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʨʦʠʟʚʦʜʩʪʚʦ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʛʦ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʛʦ ʩʝʤʝʥʥʦʛʦ ʠ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ ʢʘʨʪʦʬʝʣʷ ʠ 

ʪʦʧʠʥʘʤʙʫʨʘ ʠ  ʧʨʦʜʫʢʪʦʚ ʠʟ ʥʠʭ ʧʦʟʚʦʣʠʪ ʧʨʠʚʣʝʯʴ ʨʝʩʫʨʩʳ ʜʣʷ 

ʧʦʢʨʳʪʠʷ ʚʥʫʪʨʝʥʥʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʚ ʢʘʨʪʦʬʝʣʝ ʥʘ ʨʘʟʣʠʯʥʳʝ ʮʝʣʠ ʠ  

ʵʢʩʧʦʨʪʘ ʚ ʦʙʲʝʤʘʭ ʧʨʝʚʳʰʘʶʱʠʭ ʠʤʧʦʨʪ.  

ɸʥʘʣʠʟ ʩʦʩʪʦʷʥʠʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʪʦʧʠʥʘʤʙʫʨʘ ʚ ɹʝʣʘʨʫʩʠ ʠ ʈʦʩʩʠʠ. 

ʂ.ɸ. ʊʠʤʠʨʷʟʝʚ ʫʢʘʟʳʚʘʣ ʥʘ ʪʦʧʠʥʘʤʙʫʨ ʢʘʢ ʥʘ çʦʜʥʫ ʠʟ ʥʘʠʙʦʣʝʝ 

ʠʥʪʝʥʩʠʚʥʳʭ ʧʦʣʝʚʳʭ ʢʫʣʴʪʫʨè ʠ ʦʪʤʝʯʘʣ, ʯʪʦ ʧʦʪʨʝʙʣʝʥʠʝ ʩʦʣʥʝʯʥʦʡ 

ʵʥʝʨʛʠʠ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ (ʚ ʯʘʩʪʷʭ) ʩʦʩʪʘʚʣʷʝʪ ʫ 

ʥʝʛʦ 1/180, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʫ ʨʞʠ, ʦʚʩʘ (ʟʝʨʥʦ, ʩʦʣʦʤʘ, ʢʦʨʥʝʚʳʝ ʦʩʪʘʪʢʠ) ï 

1/80. 

ʆʜʠʥ ʛʝʢʪʘʨ ʪʦʧʠʥʘʤʙʫʨʘ ʩʧʦʩʦʙʝʥ ʧʦʛʣʦʱʘʪʴ ʠʟ ʚʦʟʜʫʭʘ ʟʘ ʛʦʜ 6 ʪ 

ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ, ʘ 1 ʛʘ ʣʝʩʘ ï 3ï4 ʪ. ɽʩʣʠ 1 ʛʘ ʣʝʩʘ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ 

ʜʳʭʘʥʠʝ ʢʠʩʣʦʨʦʜʦʤ 30 ʯʝʣʦʚʝʢ, ʪʦ ʪʦʧʠʥʘʤʙʫʨ ʚ 1,5ï2 ʨʘʟʘ ʙʦʣʴʰʝ. ɺ 

ʩʚʷʟʠ ʩ ʵʪʠʤ, ʘ ʪʘʢʞʝ ʫʯʠʪʳʚʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʢʠʩʣʦʪʥʳʤ ʜʦʞʜʷʤ, 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʢʣʶʯʘʪʴ ʪʦʧʠʥʘʤʙʫʨ ʚ ʟʝʣʝʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʚʦʢʨʫʛ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʛʦʨʦʜʦʚ ʩ ʩʠʣʴʥʦʡ ʟʘʛʘʟʦʚʘʥʥʦʩʪʴʶ ʚʦʟʜʫʭʘ. 

ʈʘʩʪʝʥʠʷ ʧʝʨʝʥʦʩʷʪ (ʚʳʜʝʨʞʠʚʘʶʪ) ʧʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ʦʢʠʩʣʦʚ ʩʝʨʳ, ʘʟʦʪʘ, ʩʝʨʦʚʦʜʦʨʦʜʘ, ʘʤʤʠʘʢʘ ʠ ʜʨʫʛʠʭ ʛʘʟʦʚ ʠ ʭʦʨʦʰʦ 

ʦʯʠʱʘʶʪ ʚʦʟʜʫʭ ʦʪ ʥʠʭ. 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʘʢʢʫʤʫʣʠʨʦʚʘʥʠʝ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ ï ʚʘʞʥʝʡʰʘʷ 

ʧʨʦʙʣʝʤʘ ʤʠʨʦʚʦʡ ʥʘʫʢʠ. ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʘʛʨʦʮʝʥʦʟʘ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʧʨʦʮʝʥʪʦʤ ʫʩʚʦʝʥʥʦʡ ʠʤ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠ ʘʢʪʠʚʥʦʡ ʨʘʜʠʘʮʠʠ (ʌɸʈ) ʦʪ 

ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʦʡ ʨʘʜʠʘʮʠʠ, ʧʨʠʭʦʜʷʱʝʡ ʥʘ 

ʝʛʦ ʧʦʚʝʨʭʥʦʩʪʴ ʟʘ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʢʫʣʴʪʫʨʳ. ʇʦ ʦʮʝʥʢʝ 

ɸ.ɸ. ʅʠʯʠʧʦʨʦʚʠʯʘ (ʅʠʯʠʧʦʨʦʚʠʯ ɸ.ɸ. ʉʚʝʪʦʚʦʝ ʠ ʫʛʣʝʨʦʜʥʦʝ ʧʠʪʘʥʠʝ 

ʨʘʩʪʝʥʠʡ ï ʬʦʪʦʩʠʥʪʝʟ, 1955) ʧʦʩʝʚʳ ʨʘʩʪʝʥʠʡ ʩ ʂʇɼ ʌɸʈ 1,3ï3,0% 

ʩʯʠʪʘʶʪʩʷ ʭʦʨʦʰʠʤʠ, ʘ ʩ 3,5ï5,0 ï ʨʝʢʦʨʜʥʳʤʠ. ʆʜʥʠʤ ʠʟ ʧʫʪʝʡ ʨʝʰʝʥʠʷ 

ʫʢʘʟʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʷʚʣʷʝʪʩʷ ʚʦʟʜʝʣʳʚʘʥʠʝ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʢʫʣʴʪʫʨ 

ʠ ʩʦʨʪʦʚ. ʂ ʠʭ ʯʠʩʣʫ ʦʪʥʦʩʠʪʩʷ ʪʦʧʠʥʘʤʙʫʨ. ʂʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʌɸʈ ʩʦʩʪʘʚʣʷʝʪ ʫ ʪʦʧʠʥʘʤʙʫʨʘ (ʩʦʨʪ ʀʥʪʝʨʝʩ) ï 2,4ï4,2% ʠ 

ʪʦʧʠʥʩʦʣʥʝʯʥʠʢʘ (ʩʦʨʪ ʅʦʚʦʩʪʴ ɺʀʈʘ) ï 3,9ï5,3%, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʫ 

ʢʫʢʫʨʫʟʳ 1,1% ʠ ʙʦʣʴʰʠʥʩʪʚʘ ʧʦʣʝʚʳʭ ʢʫʣʴʪʫʨ 0,5ï1,5. ʇʨʘʢʪʠʢʦʡ 

ʧʦʜʪʚʝʨʞʜʝʥʦ, ʯʪʦ ʪʦʧʠʥʘʤʙʫʨ ʜʘʝʪ ʫʨʦʞʘʡ ʚ ʣʶʙʦʡ ʜʘʞʝ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʡ ʧʦ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʛʦʜ, ʯʝʤ ʠ ʟʘʩʣʫʞʠʣ 

ʨʝʧʫʪʘʮʠʶ ʩʪʨʘʭʫʶʱʝʡ ʢʫʣʴʪʫʨʳ. ʋʨʦʞʘʡʥʦʩʪʴ ʨʷʜʘ ʦʙʨʘʟʮʦʚ 

ʪʦʧʠʥʘʤʙʫʨʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 2. 
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ʊʘʙʣʠʮʘ 2 ï ʋʨʦʞʘʡʥʦʩʪʴ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʠ ʢʣʫʙʥʝʡ ʩʦʨʪʦʚ ʠ 

ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʪʦʧʠʥʘʤʙʫʨʘ ʢʦʣʣʝʢʮʠʠ ʎɹʉ ʅɸʅ ɹʝʣʘʨʫʩʠ, 2009-2010ʛʛ., 

ʮ/ʛʘ, (ʚ ʩʳʨʦʤ ʚʝʱʝʩʪʚʝ)  

 

ˉ 

ʧ/

ʧ 

 

ʅʘʟʚʘʥʠʝ ʩʦʨʪʘ 

ʠʣʠ ʩʦʨʪʦʦʙʨʘʟʮʘ 

ʋʨʦʞʘʡʥʦʩʪʴ 

ʟʝʣʝʥʦʡ 

ʤʘʩʩʳ 

ʋʨʦʞʘʡʥʦʩʪʴ 

ʢʣʫʙʥʝʡ 
ɺʩʷ ʙʠʦʤʘʩʩʘ 

2009ʛ 2010ʛ 2009ʛ 2010ʛ 2009ʛ 2010ʛ 

1 ʂʘʥʘʜʩʢʠʡ 688,5 680,6 493,2 435,5 1181,7 1116,1 

2 ʉʢʦʨʦʩʧʝʣʢʘ  645,7 545,5 415,8 195,5 1061,5 741,4 

3 ʌʨʘʥʮʫʟʩʢʠʡ 

(ʜʝʣʝʢʪʫʩ) 

664,1 766,2 358,7 194,7 1022,8 960,9 

4 ʀʥʪʝʨʝʩ 529,4 704,1 444,1 349,3 973,5 1053,4 

5 ʉʠʨʝʥʠʢʠ 2  465,3 650,3 507,7 430,2 973,0 1080,5 

6 ʂʠʝʚʩʢʠʡ ʙʝʣʳʡ  421,1 580,6 530,7 505.8 951,8 1086,4 

7 ʅʘʭʦʜʢʘ ʄʘʡʢʦʧ 386,5 410,5 540,7 422,4 927,2 832,9 

8 ɼʠʝʪʠʯʝʩʢʠʡ  611,8 728,8 267,4 230.1 879,2 958,9 

9 Violett de Rennes 525,7 784,1 133,1 259.6 658,8 1043,7 

15 ɻʠʛʘʥʪ ï 277,9 ï 531,0 ï 808,9 

18 ʊʦʧʠʥʩʦʣʥʝʯʥʠʢ 

çʅʦʚʦʩʪʴ ɺʀʈʘè 

ï 524,5 ï 442,5 ï 967,0 

 

ʈʘʩʪʝʥʠʷ ʪʦʧʠʥʘʤʙʫʨʘ ʥʝ ʥʫʞʜʘʶʪʩʷ ʚ ʦʙʨʘʙʦʪʢʝ ʧʝʩʪʠʮʠʜʘʤʠ, ʪʘʢ 

ʢʘʢ ʫʩʪʦʡʯʠʚʳ ʢʦ ʤʥʦʛʠʤ ʙʦʣʝʟʥʷʤ ʠ ʚʨʝʜʠʪʝʣʷʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʬʠʪʦʬʪʦʨʝ, 

ʢʦʣʦʨʘʜʩʢʦʤʫ ʞʫʢʫ ʠ ʥʝʤʘʪʦʜʝ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʜʘʝʪ ʧʦʣʥʦʮʝʥʥʫʶ 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʫʶ ʧʠʱʝʚʫʶ ʠ ʢʦʨʤʦʚʫʶ ʧʨʦʜʫʢʮʠʶ. ʊʦʧʠʥʘʤʙʫʨ 

ʧʦ ʥʘʰʝʡ ʦʮʝʥʢʝ ʚʦʟʜʝʣʳʚʘʝʪʩʷ ʚ ʈʌ ʥʘ ʧʣʦʱʘʜʠ ʙʦʣʝʝ 3 ʪʳʩ. ʛʘ. ʕʪʦ 

ʅʠʞʝʛʦʨʦʜʩʢʘʷ, ʊʚʝʨʩʢʘʷ, ʈʷʟʘʥʩʢʘʷ, ʊʫʣʴʩʢʘʷ, ʋʣʴʷʥʦʚʩʢʘʷ, ʂʦʩʪʨʦʤʩʢʘʷ, 

ɺʦʣʛʦʛʨʘʜʩʢʘʷ, ʆʤʩʢʘʷ, ɹʨʷʥʩʢʘʷ, ʄʦʩʢʦʚʩʢʘʷ, ʉʘʨʘʪʦʚʩʢʘʷ, ʗʨʦʩʣʘʚʩʢʘʷ 

ʦʙʣ., ʏʫʚʘʰʠʷ, ʂʨʘʩʥʦʜʘʨʩʢʠʡ, ʉʪʘʚʨʦʧʦʣʴʩʢʠʡ ʢʨʘʡ ʠ ʜʨ. ɺ ʄʘʡʢʦʧʝ 

ʥʘʭʦʜʠʪʩʷ ʢʦʣʣʝʢʮʠʷ ɺʀʈ ʠʟ ʙʦʣʝʝ 300 ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʠ ʛʠʙʨʠʜʦʚ. 

ɺʅʀʀʂʍ ʠʩʩʣʝʜʫʝʪ 18 ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ. ɺ ɹʝʣʘʨʫʩʠ 

ʪʦʧʠʥʘʤʙʫʨ ʚ ʦʩʥʦʚʥʦʤ ʚʦʟʜʝʣʳʚʘʝʪʩʷ ʚ ʦʛʦʨʦʜʘʭ ʚ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ 

ʢʦʣʠʯʝʩʪʚʘʭ ʠ ʚ ʦʪʜʝʣʴʥʳʭ ʭʦʟʷʡʩʪʚʘʭ (ʉʠʨʝʥʠʢʠ, ʃʝʙʝʜʝʚʦ ʠ ʜʨ.). 

ʂʦʣʣʝʢʮʠʷ ʪʦʧʠʥʘʤʙʫʨʘ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʚ ʎʝʥʪʨʘʣʴʥʦʤ ʙʦʪʘʥʠʯʝʩʢʦʤ 

ʩʘʜʫ (ʛ. ʄʠʥʩʢ). ʆʩʥʦʚʥʘʷ ʧʨʦʙʣʝʤʘ, ʩʜʝʨʞʠʚʘʶʱʘ ̫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʪʦʧʠʥʘʤʙʫʨʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʥʝ ʩʬʦʨʤʠʨʦʚʘʥ ʩʧʨʦʩ ʥʘ ʵʪʫ ʮʝʥʥʫʶ 

ʢʫʣʴʪʫʨʫ, ʷʚʣʷʶʱʫʶʩʷ ʠʩʪʦʯʥʠʢʦʤ ʠʥʫʣʠʥʘ, ʬʨʫʢʪʦʟʳ ʠ ʧʝʢʪʠʥʘ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʜʝʪ ʠʥʚʝʩʪʠʨʦʚʘʥʠʝ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʧʨʝʜʧʨʠʷʪʠʡ ʧʦ 

ʧʝʨʝʨʘʙʦʪʢʝ ʪʦʧʠʥʘʤʙʫʨʘ ʥʘ ʠʥʫʣʠʥ, ʥʦ ʦʪʩʫʪʩʪʚʠʝ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʤʘʩʰʪʘʙʘʭ ʩʳʨʴʷ ʠ ʦʪʩʫʪʩʪʚʠʝ ʥʘ ʨʳʥʢʝ ʢʦʤʧʣʝʢʩʘ ʤʘʰʠʥ ʜʣʷ 

ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʪʦʧʠʥʘʤʙʫʨʘ ʩʪʘʚʠʪ ʧʦʜ 

ʫʛʨʦʟʫ ʨʝʘʣʠʟʘʮʠʶ ʵʪʠʭ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ. ʇʦʪʨʝʙʥʦʩʪʴ ʚ 

ʠʥʫʣʠʥʝ ʧʦ ʦʮʝʥʢʝ ʧʨʦʬʠʣʴʥʳʭ ʠʥʩʪʠʪʫʪʦʚ ʈɸʉʍʅ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 
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20 ʪʳʩ. ʪʦʥʥ. ʉʝʙʝʩʪʦʠʤʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʥʫʣʠʥʘ ʠʟ ʪʦʧʠʥʘʤʙʫʨʘ ʦʢʦʣʦ 

30 ʨʫʙʣʝʡ/ʢʛ, ʮʝʥʘ ʥʘ ʠʤʧʦʨʪʥʳʡ ʙʦʣʝʝ 160 ʨʫʙʣʝʡ/ʢʛ. ɺ ʩʚʷʟʠ ʩ 

ʦʪʩʫʪʩʪʚʠʝʤ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʠʥʫʣʠʥʘ, ʧʨʝʜʧʨʠʷʪʠʷ ʧʨʦʠʟʚʦʜʷʱʠʝ ʜʝʪʩʢʦʝ 

ʧʠʪʘʥʠʝ ʩʦʜʝʨʞʘʱʝʛʦ ʧʨʝ ï ʠ ʩʠʥʙʠʦʪʠʢʠ ʧʦʣʥʦʩʪʴʶ ʟʘʚʠʩʷʪ ʦʪ ʠʤʧʦʨʪʘ. 

ʅʘ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʢʦʥʛʨʝʩʩʝ çʀʥʫʣʠʥ ʠ ʠʥʫʣʠʥʩʦʜʝʨʞʘʱʠʝ 

ʨʘʩʪʝʥʠʷè, ʧʨʦʭʦʜʠʚʰʝʤ ʚ ʐʘʥʭʘʝ ʚ 2010 ʛ., ʥʘʨʷʜʫ ʩʦ ʤʥʦʛʠʤʠ ʩʪʨʘʥʘʤʠ 

ʤʠʨʘ ʧʨʠʩʫʪʩʪʚʦʚʘʣʠ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʈʦʩʩʠʠ. ʉʨʝʜʠ ʛʣʘʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ 

ʨʘʙʦʪ ʢʦʥʛʨʝʩʩ ʦʪʤʝʪʠʣ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʰʠʨʦʢʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʪʦʧʠʥʘʤʙʫʨʘ 

ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʠʥʫʣʠʥʘ, ʬʨʫʢʪʦʟʥʳʭ ʩʠʨʦʧʦʚ, ʥʦʚʳʭ ʩʘʭʘʨʠʩʪʳʭ ʚʝʱʝʩʪʚ, 

ʧʦʜʩʣʘʩʪʠʪʝʣʝʡ, ʩʧʠʨʪʘ (ʵʪʘʥʦʣʘ), ʢʦʨʤʦʚʳʭ ʜʨʦʞʞʝʡ, ʘ ʪʘʢʞʝ ʧʨʦʜʫʢʮʠʠ 

ʚʳʩʦʢʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ ʩ ʮʝʣʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʝʝ ʚ ʧʠʱʝʚʦʡ, 

ʤʝʜʠʮʠʥʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ. ɹʠʦʪʝʭʥʦʣʦʛʠ-

ʯʝʩʢʘʷ ʧʝʨʝʨʘʙʦʪʢʘ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ: 12,5 ʜʘʣ ʙʠʦʵʪʘʥʦʣʘ (96,3%) ʠʟ 

1000 ʢʛ ʢʣʫʙʥʝʡ ʠ 9,5 ʜʘʣ ʙʠʦʵʪʘʥʦʣʘ (96,3%) ʠʟ 1000 ʢʛ ʟʝʣʝʥʦʡ ʤʘʩʩʳ 

ʪʦʧʠʥʘʤʙʫʨʘ.  

ʆʜʥʠʤ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʷʚʣʷʝʪʩʷ ʥʦʚʳʝ ʩʬʝʨʳ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʫʣʠʥʘ ʠʟ ʪʦʧʠʥʘʤʙʫʨʘ, ʪʘʢ ʚ ɻʦʣʣʘʥʜʠʠ ʠ ɻʝʨʤʘʥʠʠ 

ʨʘʟʨʘʙʦʪʘʥʳ ʵʬʬʝʢʪʠʚʥʳʝ ʤʝʪʦʜʳ ʧʦʣʫʯʝʥʠʷ ʠʟ ʠʥʫʣʠʥʘ 

ʛʠʜʨʦʢʩʠʤʝʪʠʣʬʫʨʬʫʨʦʣʘ (ɻʄʌ) ʠ ʝʛʦ ʧʨʦʠʟʚʦʜʥʳʭ. ʉʪʨʫʢʪʫʨʘ ɻʄʌ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʙʦʣʴʰʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ 

ʭʠʤʠʯʝʩʢʦʛʦ ʩʠʥʪʝʟʘ ʠ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʨʘʟʥʦʦʙʨʘʟʥʳʭ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʢʨʘʩʦʢ, ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚ, ʬʦʪʦʧʨʦʚʦʜʥʠʢʦʚ, 

ʬʦʪʦʭʨʦʤʥʳʭ ʠ ʜʨʫʛʠʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʦʧʪʦʵʣʝʢʪʨʦʥʠʢʠ. ʀʤʝʶʪʩʷ 

ʧʝʨʩʧʝʢʪʠʚʳ ʧʦʣʫʯʝʥʠʷ ʠʟ ɻʄʌ ʘʨʦʤʘʪʠʟʠʨʫʶʱʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʞʠʜʢʠʭ 

ʢʨʠʩʪʘʣʣʦʚ, ʠʥʛʠʙʠʪʦʨʦʚ ʢʦʨʨʦʟʠʠ. ʋ ʥʘʩ ʧʦʢʘ ʥʝʪ ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʥʦ 

ʥʘʣʠʯʠʝ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʠʥʫʣʠʥʘ ʦʪʢʨʳʚʘʝʪ ʥʦʚʳʝ ʧʝʨʩʧʝʢʪʠʚʳ ʚ ʵʪʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ, ʪʝʤ ʙʦʣʝʝ, ʯʪʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠʥʫʣʠʥʘ ʠʟ ʪʦʧʠʥʘʤʙʫʨʘ ʚ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʤʘʩʰʪʘʙʘʭ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʚ ʈʦʩʩʠʠ ʠ ʂʠʪʘʝ. 

ʊʦʧʠʥʘʤʙʫʨ ʠ ʢʘʨʪʦʬʝʣʴ, ʢʘʢ ʩʳʨʴʝ ʜʣʷ ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʟʚʦʣʷʪ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʩʪʨʫʢʪʫʨʫ ʧʨʦʠʟʚʦʜʠʤʳʭ ʢʦʨʤʦʚ, ʧʦʚʳʩʠʪʴ ʠʭ 

ʧʨʦʪʝʠʥʦʚʫʶ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʧʠʪʘʪʝʣʴʥʦʩʪʴ, ʵʢʦʣʦʛʠʟʠʨʦʚʘʪʴ 

ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʵʢʦʥʦʤʠʠ ʚʩʝʭ ʚʠʜʦʚ ʨʝʩʫʨʩʦʚ ʠ 

ʟʘʪʨʘʪ ʟʘ ʩʯʝʪ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʦʛʦ ʦʩʚʦʝʥʠʷ ʜʦʩʪʠʞʝʥʠʡ ʥʘʫʢʠ. ɺʚʝʜʝʥʠʝ 

ʚ ʩʦʩʪʘʚ ʢʦʤʙʠʢʦʨʤʦʚ ʦʪʭʦʜʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʥʫʣʠʥʘ ʠ ʙʠʦʵʪʘʥʦʣʘ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʚʳʰʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ 

ʠ ʛʘʨʘʥʪʠʨʫʝʪ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʩʝʣʝʥʠʷ 

ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ ʤʘʩʩʦʚʳʤʠ ʧʨʦʜʫʢʪʘʤʠ ʟʜʦʨʦʚʦʛʦ ʧʠʪʘʥʠʷ, ʘ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʢʦʨʤʘʤʠ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʝ ʠʥʪʝʥʩʠʚʥʦʝ 

ʨʘʟʚʠʪʠʷ ʢʘʨʪʦʬʝʣʝʚʦʜʩʪʚʘ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʦʧʠʥʘʤʙʫʨʘ. 

ɿʘʢʘʟʯʠʢʠ ʧʨʦʛʨʘʤʤʳ: ʄʠʥʩʝʣʴʭʦʟ ʈʦʩʩʠʠ ʠ ʅɸʅ ɹʝʣʘʨʫʩʠ. 

ʇʣʘʥʠʨʫʝʤʳʝ ʦʙʲʝʤʳ ʠ ʦʩʥʦʚʥʳʝ ʠʩʪʦʯʥʠʢʠ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ 

ʧʨʦʛʨʘʤʤʳ, ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʩʭʦʜʦʚʘʥʠʷ ʬʠʥʘʥʩʦʚʳʭ ʩʨʝʜʩʪʚ: 7500 ʤʣʥ. 
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ʨʫʙʣʝʡ ʠʟ ʥʠʭ 1500 ʤʣʥ. ʨʫʙʣʝʡ ʙʶʜʞʝʪʥʳʭ ʠ 6000 ʤʣʥ. ʨʫʙʣʝʡ 

ʚʥʝʙʶʜʞʝʪʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʩʨʝʜʩʪʚ. 

ʎʝʣʝʚʳʝ ʠʥʜʠʢʘʪʦʨʳ ʠ ʧʦʢʘʟʘʪʝʣʠ ʢ ʢʦʥʮʫ 2016 ʛʦʜʘ: 

ï ʤʦʜʝʨʥʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʨʠʛʠʥʘʣʴʥʦʛʦ ʢʘʨʪʦʬʝʣʷ, 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʤʠʥʠʢʣʫʙʥʝʡ ï 4,4 ʤʣʥ. ʰʪʫʢ, ʚ ʪʦʤ ʯʠʩʣʝ: ʈʦʩʩʠʷ ï 4,0 ʤʣʥ. 

ʰʪʫʢ, ɹʝʣʘʨʫʩʴ ï 0,4 ʤʣʥ. ʰʪʫʢ; 

ï ʧʨʦʠʟʚʦʜʩʪʚʦ ʦʨʠʛʠʥʘʣʴʥʳʭ ʩʝʤʷʥ ʢʘʨʪʦʬʝʣʷ ï 5,0 ʪʳʩ. ʪʦʥʥ, ʚ ʪʦʤ 

ʯʠʩʣʝ: ʈʦʩʩʠʷ ï 4,0 ʪʳʩ. ʪʦʥʥ, ɹʝʣʘʨʫʩʴ ï 1,0 ʪʳʩ. ʪʦʥʥ; 

ï ʧʨʦʠʟʚʦʜʩʪʚʦ ʦʨʠʛʠʥʘʣʴʥʳʭ ʩʝʤʷʥ ʪʦʧʠʥʘʤʙʫʨʘ ï 130 ʪʦʥʥ, ʚ ʪʦʤ 

ʯʠʩʣʝ: ʈʦʩʩʠʷ ï 100,0 ʪʦʥʥ, ɹʝʣʘʨʫʩʴ ï 30 ʪʦʥʥ; 

ï ʚʳʧʫʩʢ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʥʘʙʦʨʦʚ ï 330 ʪʳʩ. ʘʥʘʣʠʟʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ: 

ʈʦʩʩʠʷ ï 300,0 ʪʳʩ., ɹʝʣʘʨʫʩʴ 30,0 ʪʳʩ. ʘʥʘʣʠʟʦʚ; 

ï ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ï 19, ʚ ʪʦʤ ʯʠʩʣʝ: ʈʦʩʩʠʷ ï 11, 

ɹʝʣʘʨʫʩʴ ï 8; 

ï ʩʦʟʜʘʥʠʝ ʦʧʳʪʥʳʭ ʦʙʨʘʟʮʦʚ ʤʘʰʠʥ ï 19 ʢʦʤʧʣʝʢʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ: 

ʈʦʩʩʠʷ ï 11, ɹʝʣʘʨʫʩʴ ï 8; 

ï ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʶʨʝ ʠʟ ʢʘʨʪʦʬʝʣʷ ʠ ʪʦʧʠʥʘʤʙʫʨʘ ï 1,5 ʪʳʩ. ʪʦʥʥ, ʚ 

ʪʦʤ ʯʠʩʣʝ: ʈʦʩʩʠʷ ï 1,0 ʪʳʩ., ɹʝʣʘʨʫʩʴ ï 0,5 ʪʳʩ. ʪʦʥʥ; 

ï ʧʨʦʠʟʚʦʜʩʪʚʦ ʠʥʫʣʠʥʘ ï 1,5 ʪʳʩ. ʪʦʥʥ, ʚ ʪʦʤ ʯʠʩʣʝ: ʈʦʩʩʠʷ ï 

1,5 ʪʳʩ. ʪʦʥʥ; 

ï ʧʨʦʠʟʚʦʜʩʪʚʦ ʬʨʫʢʪʦʟʥʦ-ʛʣʶʢʦʟʥʦʛʦ ʩʠʨʦʧʘ ï 1,4 ʪʳʩ. ʪʦʥʥ, ʚ ʪʦʤ 

ʯʠʩʣʝ: ʈʦʩʩʠʷ ï 1,4 ʪʳʩ. ʪʦʥʥ; 

ï ʧʨʦʠʟʚʦʜʩʪʚʦ ʙʝʟʘʣʢʘʛʦʣʴʥʳʭ ʥʘʧʠʪʢʦʚ ï 249 ʪʳʩ. ʜʘʣ. 

ï ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʦʨʤʦʚ ʠʟ ʪʦʧʠʥʘʤʙʫʨʘ ï 15,1 ʪʳʩ. ʪʦʥʥ, ʚ ʪʦʤ ʯʠʩʣʝ: 

ʈʦʩʩʠʷ ï 12,1 ʪʳʩ. ʪʦʥʥ, ɹʝʣʘʨʫʩʴ ï 3,0 ʪʳʩ. ʪʦʥʥ; 

ï ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʘʨʪʦʬʝʣʷ ʠ ʪʦʧʠʥʘʤʙʫʨʘ ʚ ʚʘʢʫʫʤʥʦʡ ʫʧʘʢʦʚʢʝ ï 

2,6 ʪʳʩ. ʪʦʥʥ, ʚ ʪʦʤ ʯʠʩʣʝ: ʈʦʩʩʠʷ ï 2,4 ʪʳʩ. ʪʦʥʥ, ɹʝʣʘʨʫʩʴ ï 0,2 ʪʳʩ. ʪʦʥʥ; 

ï ʧʨʦʠʟʚʦʜʩʪʚʦ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʨʘʭʤʘʣʘ ʠʟ 

ʢʘʨʪʦʬʝʣʷ ï 0,65 ʪʳʩ. ʪʦʥʥ, ʚ ʪʦʤ ʯʠʩʣʝ: ʈʦʩʩʠʷ ï 0,40 ʪʳʩ. ʪʦʥʥ, 

ɹʝʣʘʨʫʩʴ ï 0,25 ʪʳʩ. ʪʦʥʥ; 

ï ʧʨʦʠʟʚʦʜʩʪʚʦ ʦʢʩʠʛʝʥʘʪʦʚ (ʙʠʦʵʪʘʥʦʣʘ, ʙʫʪʘʥʦʣʘ) ʚ ʈʦʩʩʠʠ ï 5,0 

ʪʳʩ. ʪʦʥʥ; 

ï ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʨʘʙʦʯʠʭ ʤʝʩʪ ï 1167 ʝʜʠʥʠʮ; ʚ ʪʦʤ ʯʠʩʣʝ: ʈʦʩʩʠʷ ï 

1067, ɹʝʣʘʨʫʩʴ ï 100 ʝʜʠʥʠʮ; 

ï ʨʘʟʨʘʙʦʪʢʘ ʪʠʧʦʚʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʝʢʪʦʚ ï 12, ʚ ʪʦʤ ʯʠʩʣʝ: 

ʈʦʩʩʠʷ ï 7, ɹʝʣʘʨʫʩʴ ï 5. 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʥʘʩʝʣʝʥʠʷ ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ 

ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʤʠ ʜʦʩʪʫʧʥʳʤʠ ʧʦ ʮʝʥʝ ʧʨʦʜʫʢʪʘʤʠ ʟʜʦʨʦʚʦʛʦ ʧʠʪʘʥʠʷ 

ʤʘʩʩʦʚʦʛʦ ʩʧʨʦʩʘ ʥʘ ʦʩʥʦʚʝ ʢʘʨʪʦʬʝʣʷ ʠ ʪʦʧʠʥʘʤʙʫʨʘ. ʇʨʦʠʟʚʦʜʩʪʚʦ 

ʩʦʙʩʪʚʝʥʥʦʛʦ ʥʘʪʫʨʘʣʴʥʦʛʦ ʩʳʨʴʷ: ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʨʘʭʤʘʣʘ, ʠʥʫʣʠʥʘ, 

ʬʨʫʢʪʦʟʥʦ-ʛʣʶʢʦʟʥʦʛʦ ʩʠʨʦʧʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚ ʥʝʦʙʭʦʜʠʤʳʭ ʦʙʲʝʤʘʭ 

ʚʳʧʫʩʢʘ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʜʦʙʘʚʦʢ ʠ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ. 

ʈʝʘʣʠʟʘʮʠʷ ʇʨʦʛʨʘʤʤʳ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ 

ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ ʠ ʨʦʩʪʫ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʚ ʦʪʨʘʩʣʷʭ ʵʢʦʥʦʤʠʢʠ 
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ʈʦʩʩʠʠ ʠ ɹʝʣʘʨʫʩʠ, ʟʘʥʷʪʳʭ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʠ ʧʝʨʝʨʘʙʦʪʢʦʡ ʢʘʨʪʦʬʝʣʷ ʠ 

ʪʦʧʠʥʘʤʙʫʨʘ. 

 

THE PROGRAMME «INNOVATIONAL DEVELOPMENT OF 

MANUFACTURE OF A POT ATO AND A TOPINAMBUR » OF 2013-2016 

YEARS 

 

STAROVOITOV V.I., VORONOV N.V., STAROVOITOVA O.A., 

KOLYADKO  I.I., YAROSHEVICH I.M.  

 

SUMMARY  

 

The Programme of Union State of Russia and Belarus çInnovational 

development of manufacture of a potato and a topinamburè of 2013ï2016 years 

is a perspective direction in effective development of an agriculture, as it is 

system covers the decision a line of problems, including the food-processing 

industry and a healthy feed, an industry, a bioenergetics and non-polluting 

forages. 

For development of a potato growing and manufacture of a topinambur, 

achievement of the following purposes is necessary: 

ï increase of efficiency and competitiveness of a potato growing, 

maintenance of Russia and Belarus in a high quality potato for the food 

purposes, for creation of seeds and for industrial processing in products of a 

healthy feed and forages, increase in export deliveries, maintenance of food 

safety ï manufacture of a domestic potato not less than 95% from the common 

requirement. 

ï to develop technology of industrial production and processing of a 

topinambur, to generate the market of manufacture of products of a healthy feed 

from a topinambur. 

Realization of the Programme will promote improvement of quality of life 

of the population and growth of labour productivity in the branches of economy 

of Russia and Belarus engaged in manufacture and processing of a potato and a 

topinambur. 

 

Key words: programme, Union State of Russia and Belarus, food safety, 

potato, topinambur. 

 

ʇʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 11.11.3013 ʛ. 
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ПРИ ВЫРАЩИВАНИИ ОЗДОРОВЛЕННОГО ОТ ВИРУСОВ 

СЕМЕННОГО КАРТОФЕЛЯ 

 

Анисимов Б.В., Блинков Е.Г., Юрлова С.М. 

ɺʩʝʨʦʩʩʠʡʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ 

ʢʘʨʪʦʬʝʣʴʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠʤ. ɸ.ɻ. ʃʦʨʭʘ ʈʦʩʩʝʣʴʭʦʟʘʢʘʜʝʤʠʠ 

ɽ-mail: b9263746297@yandeʭ.ru  

 

РЕЗЮМЕ 

 

ʅʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʳʭ ʧʦʣʝʚʳʭ ʠʩʧʳʪʘʥʠʡ ʧʦʢʘʟʘʥʦ, ʯʪʦ 

ʦʙʨʘʙʦʪʢʘ ʨʘʩʪʝʥʠʡ 1% ʚʦʜʥʦʡ ʵʤʫʣʴʩʠʝʡ ʤʠʥʝʨʘʣʴʥʳʭ ʠ ʨʘʩʪʠʪʝʣʴʥʳʭ 

ʤʘʩʝʣ, ʥʝ ʦʢʘʟʳʚʘʣʘ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʨʦʩʪ, ʨʘʟʚʠʪʠʝ ʠ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʘʨʪʦʬʝʣʷ. ʇʨʦʚʝʜʝʥʠʝ ʦʙʨʘʙʦʪʦʢ ʯʝʨʝʟ ʢʘʞʜʳʝ 7-10 

ʜʥʝʡ, ʥʘʯʠʥʘʷ ʩ ʧʝʨʠʦʜʘ ʧʦʣʥʳʭ ʚʩʭʦʜʦʚ, ʧʦʟʚʦʣʠʣʦ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ 

ʫʨʦʚʝʥʴ ʠʥʬʠʮʠʨʫʶʱʝʡ ʥʘʛʨʫʟʢʠ ʠ ʩʫʱʝʩʪʚʝʥʥʦ ʦʛʨʘʥʠʯʠʪʴ ʢʦʣʠʯʝʩʪʚʦ 

ʥʦʚʳʭ ʟʘʨʘʞʝʥʠʡ ʋɺʂ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʦʟʜʦʨʦʚʣʝʥʥʦʛʦ ʦʪ ʚʠʨʫʩʥʦʡ 

ʠʥʬʝʢʮʠʠ ʩʝʤʝʥʥʦʛʦ ʢʘʨʪʦʬʝʣʷ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʝʤʝʥʥʦʡ ʤʘʪʝʨʠʘʣ, ʚʦʜʦʤʘʩʣʷʥʘʷ ʵʤʫʣʴʩʠʷ, 

ʚʠʨʫʩʳ ʢʘʨʪʦʬʝʣʷ 

 

ВВЕДЕНИЕ 

 

ʆʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʧʨʠʯʠʥ ʫʭʫʜʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʩʝʤʝʥʥʦʛʦ ʢʘʨʪʦʬʝʣʷ 

ʷʚʣʷʝʪʩʷ ʥʘʢʦʧʣʝʥʠʝ ʬʠʪʦʧʘʪʦʛʝʥʥʳʭ ʚʠʨʫʩʦʚ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʝ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʯʠʩʣʘ ʧʦʣʝʚʳʭ ʧʦʢʦʣʝʥʠʡ ʚ ʧʨʦʮʝʩʩʝ 

ʦʨʠʛʠʥʘʣʴʥʦʛʦ ʠ ʵʣʠʪʥʦʛʦ ʩʝʤʝʥʦʚʦʜʩʪʚʘ. ʉʪʝʧʝʥʴ ʥʘʨʘʩʪʘʥʠʷ 

ʟʘʨʘʞʝʥʥʦʩʪʠ ʨʘʩʪʝʥʠʡ ʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʝʡ ʠ ʩʚʷʟʘʥʥʦʝ ʩ ʵʪʠʤ 

ʫʭʫʜʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʫʨʦʚʥʷ ʠʥʬʠʮʠʨʫʶʱʝʡ ʥʘʛʨʫʟʢʠ  

ʚ ʤʝʩʪʘʭ ʚʳʨʘʱʠʚʘʥʠʷ ʩʝʤʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʩʠʩʪʝʤʳ ʟʘʱʠʪʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ, ʩʦʨʪʦʚʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʠ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ. 

ɼʣʷ ʤʥʦʛʠʭ ʨʝʛʠʦʥʦʚ ʦʩʦʙʝʥʥʦ ʦʧʘʩʥʘ ʪʝʥʜʝʥʮʠʷ ʩʥʠʞʝʥʠʷ ʢʘʯʝʩʪʚʘ 

ʩʝʤʝʥʥʦʛʦ ʢʘʨʪʦʬʝʣʷ ʚ ʩʚʷʟʠ ʩ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʠ ʚʦʟʨʘʩʪʘʶʱʝʡ 

ʚʨʝʜʦʥʦʩʥʦʩʪʴʶ ʨʘʟʣʠʯʥʳʭ ʰʪʘʤʤʦʚ Y-ʚʠʨʫʩʘ ʢʘʨʪʦʬʝʣʷ (ʋɺʂ), 

ʚʳʟʳʚʘʶʱʝʛʦ ʥʘ ʨʘʩʪʝʥʠʷʭ ʪʷʞʝʣʳʝ ʩʠʤʧʪʦʤʳ ʧʨʦʷʚʣʝʥʠʷ ʤʦʨʱʠʥʠʩʪʦʡ 

ʠ ʧʦʣʦʩʯʘʪʦʡ ʤʦʟʘʠʢ. 

ʇʨʘʢʪʠʢʘ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʜʘʞʝ ʧʨʠ ʩʪʨʦʛʦʤ ʩʦʙʣʶʜʝʥʠʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʛʣʘʤʝʥʪʘ ʚʳʨʘʱʠʚʘʥʠʷ ʩʝʤʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, 

ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʢʦʤʧʣʝʢʩʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ
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ʘʛʨʦʧʨʠʝʤʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʩʫʱʝʩʪʚʝʥʥʦ ʦʛʨʘʥʠʯʠʚʘʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ, ʩʫʱʝʩʪʚʫʝʪ ʦʧʨʝʜʝʣʝʥʥʳʡ ʨʠʩʢ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʣʫʯʘʝʚ ʥʦʚʳʭ ʟʘʨʘʞʝʥʠʡ ʨʘʩʪʝʥʠʡ ʠ ʧʝʨʝʭʦʜʘ ʠʥʬʝʢʮʠʠ ʚ 

ʢʣʫʙʥʠ ʥʦʚʦʛʦ ʫʨʦʞʘʷ [1,2]. 

ɺ ʦʙʱʝʤ ʢʦʤʧʣʝʢʩʝ ʘʛʨʦʧʨʠʝʤʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʩʚʝʩʪʠ ʢ ʤʠʥʠʤʫʤʫ 

ʢʦʣʠʯʝʩʪʚʦ ʩʣʫʯʘʝʚ ʥʦʚʳʭ ʟʘʨʘʞʝʥʠʡ ʋɺʂ, ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ 

ʦʧʨʳʩʢʠʚʘʥʠʝ ʨʘʩʪʝʥʠʡ ʠʥʩʝʢʪʠʮʠʜʘʤʠ ʧʨʦʪʠʚ ʪʣʝʡ-ʧʝʨʝʥʦʩʯʠʢʦʚ 

ʚʠʨʫʩʦʚ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʧʨʦʚʝʜʝʥʥʳʝ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʠʥʩʝʢʪʠʮʠʜʦʚ ʥʝ ʚʩʝʛʜʘ ʛʘʨʘʥʪʠʨʫʝʪ 

ʵʬʬʝʢʪʠʚʥʦʝ ʦʛʨʘʥʠʯʝʥʠʝ ʧʝʨʝʥʦʩʘ ʋɺʂ ʠ ʝʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ 

ʢʘʨʪʦʬʝʣʝ [3]. 

ɺ ʮʝʣʷʭ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʦʥʪʨʦʣʷ ʟʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ 

ʚʠʨʫʩʦʚ ʥʘ ʢʘʨʪʦʬʝʣʝ, ʚ 80-ʝ ʛʦʜʳ ʥʘ ʙʘʟʝ ɺʅʀʀʂʍ, ʚ ʫʩʣʦʚʠʷʭ 

ʮʝʥʪʨʘʣʴʥʦʛʦ ʨʝʛʠʦʥʘ ʈʦʩʩʠʠ, ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʧʳʪʘʥʠʷ ʤʘʩʣʷʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ, ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʧʦ ʨʝʮʝʧʪʫʨʝ ʠ ʪʝʭʥʦʣʦʛʠʠ ɺʅʀʀ ʭʠʤʠʯʝʩʢʠʭ 

ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ (ɺʅʀʀʍʉɿʈ). ʆʙʨʘʙʦʪʢʠ ʨʘʩʪʝʥʠʡ ʧʨʝʧʘʨʘʪʘʤʠ 

ʥʘ ʦʩʥʦʚʝ ʤʠʥʝʨʘʣʴʥʦʛʦ ʤʘʩʣʘ ʧʦʟʚʦʣʠʣʠ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʫʨʦʚʝʥʴ 

ʠʥʬʠʮʠʨʫʶʱʝʡ ʥʘʛʨʫʟʢʠ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʟʘʨʘʞʝʥʥʳʭ 

ʨʘʩʪʝʥʠʡ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʩʝʤʝʥʥʦʛʦ ʢʘʨʪʦʬʝʣʷ ʠʟ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, 

ʦʟʜʦʨʦʚʣʝʥʥʦʛʦ ʤʝʪʦʜʦʤ ʚʝʨʭʫʰʝʯʥʦʡ ʤʝʨʠʩʪʝʤʳ [4,5]. ʆʜʥʘʢʦ ʚ ʪʦʪ 

ʧʝʨʠʦʜ ʧʦ ʨʘʟʥʳʤ ʧʨʠʯʠʥʘʤ ʧʨʠʤʝʥʝʥʠʝ ʤʘʩʣʷʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʚ 

ʙʝʟʚʠʨʫʩʥʦʤ ʩʝʤʝʥʦʚʦʜʩʪʚʝ ʢʘʨʪʦʬʝʣʷ ʧʦʣʫʯʠʣʦ ʣʠʰʴ ʦʛʨʘʥʠʯʝʥʥʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʧʨʘʢʪʠʢʝ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥ ʧʨʝʧʘʨʘʪʳ ʥʘ ʦʩʥʦʚʝ 

ʤʠʥʝʨʘʣʴʥʳʭ ʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʤʘʩʝʣ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ  ʚ 

ʩʠʩʪʝʤʝ ʟʘʱʠʪʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʩʝʤʝʥʥʦʛʦ ʢʘʨʪʦʬʝʣʷ 

[6,7]. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʧʦʣʝʚʳʭ ʠʩʧʳʪʘʥʠʡ ʚʳʷʚʣʝʥ 

ʩʫʱʝʩʪʚʝʥʥʳʡ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʦʛʨʘʥʠʯʝʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʋɺʂ 

ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʤʘʩʣʘ ʉʘʥʩʧʨʝʡ 11ɽ [7]. ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʘʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦʣʫʯʝʥʘ ʧʦʩʣʝ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ ʦʧʨʳʩʢʠʚʘʥʠʡ ʢʘʞʜʫʶ 

ʥʝʜʝʣʶ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʚʝʛʝʪʘʮʠʠ, ʥʘʯʠʥʘʷ ʩ ʧʦʷʚʣʝʥʠʷ 50% 

ʚʩʭʦʜʦʚ. ʇʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ ʧʨʠʤʝʥʝʥʠʝ ʤʘʩʣʘ ʉʘʥʩʧʨʝʡ 11ɽ ʤʦʞʝʪ ʙʳʪʴ 

ʦʩʦʙʝʥʥʦ ʵʬʬʝʢʪʠʚʥʳʤ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʝʤʝʥʥʦʛʦ ʢʘʨʪʦʬʝʣʷ ʩʦʨʪʦʚ ʩ 

ʧʦʚʳʰʝʥʥʦʡ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴʶ ʋɺʂ. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʢʦʥʮʝʥʪʨʘʮʠʡ ʚʦʜʦʤʘʩʣʷʥʦʡ ʵʤʫʣʴʩʠʠ ʇʨʝʧʘʨʘʪʘ 30 ʇʣʶʩ ʥʘ ʨʦʩʪ, 

ʨʘʟʚʠʪʠʝ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʠ ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ 

ʤʠʥʝʨʘʣʴʥʳʭ ʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʤʘʩʝʣ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʦʟʜʦʨʦʚʣʝʥʥʦʛʦ ʦʪ 

ʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʩʝʤʝʥʥʦʛʦ ʢʘʨʪʦʬʝʣʷ ʚ ʫʩʣʦʚʠʷʭ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʚʳʩʦʢʦʛʦ ʬʦʥʘ ʠʥʬʠʮʠʨʫʶʱʝʡ ʥʘʛʨʫʟʢʠ (ʥʘʣʠʯʠʝ ʠʩʪʦʯʥʠʢʦʚ ʠʥʬʝʢʮʠʠ ʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʩʫʤʤʘʨʥʦʡ ʚʝʢʪʦʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʧʝʨʝʥʦʩʯʠʢʦʚ). 
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МАТЕРИАЛЫ И МЕТОДИКА 

 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ 2011ï2012 ʛʦʜʘʭ ʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ 

ʙʘʟʝ ɺʅʀʀʂʍ çʂʦʨʝʥʝʚʦè ʚ ʫʩʣʦʚʠʷʭ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ɺ ʢʘʯʝʩʪʚʝ 

ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʧʦʣʝʚʳʭ ʦʧʳʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʠʥʠʢʣʫʙʥʠ 

ʦʟʜʦʨʦʚʣʝʥʥʳʭ ʦʪ ʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ ʄʝʪʝʦʨ ʠ ʋʜʘʯʘ, 

ʢʦʪʦʨʳʝ ʚʳʨʘʱʠʚʘʣʠ ʚ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʫʩʣʦʚʠʷʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʪʫʥʥʝʣʝʡ ʠʟ ʣʝʛʢʠʭ ʫʢʨʳʚʥʳʭ ʤʘʪʝʨʠʘʣʦʚ [8]. 

ɼʣʷ ʦʙʨʘʙʦʪʢʠ ʨʘʩʪʝʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠ ʚʦʜʥʳʝ ʵʤʫʣʴʩʠʠ ʤʠʥʝʨʘʣʴʥʦ-

ʤʘʩʣʷʥʦʛʦ ʇʨʝʧʘʨʘʪʘ 30 ʇʣʶʩ ʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʤʘʩʝʣ ʠʟ ʩʝʤʷʥ ʨʘʧʩʘ ʠ 

ʢʦʥʦʧʣʠ. ʇʨʝʧʘʨʘʪ 30 ʇʣʶʩ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʦʜʦʤʘʩʣʷʥʫʶ ʵʤʫʣʴʩʠʶ, 

ʩʦʜʝʨʞʘʱʫʶ 760 ʛ/ʢʛ ʤʠʥʝʨʘʣʴʥʦʛʦ ʤʘʩʣʘ. ʇʦ ʜʘʥʥʳʤ ʆʆʆ ʅʇʌ çʉʦʙʝʨè 

ʇʨʝʧʘʨʘʪ 30 ʇʣʶʩ ʵʬʬʝʢʪʠʚʝʥ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʧʣʦʜʦʚʳʭ ʢʫʣʴʪʫʨ ʠ 

ʢʫʩʪʘʨʥʠʢʦʚ ʧʨʦʪʠʚ ʱʠʪʦʚʦʢ, ʢʣʝʱʝʡ, ʣʠʩʪʦʚʝʨʪʦʢ, ʪʣʝʡ ʠ ʜʨʫʛʠʭ ʚʨʝʜʥʳʭ 

ʥʘʩʝʢʦʤʳʭ. ʀʥʬʦʨʤʘʮʠʠ ʦʙ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʇʨʝʧʘʨʘʪʘ 30 

ʇʣʶʩ ʥʘ ʢʘʨʪʦʬʝʣʝ ʚ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʥʘ ʤʦʤʝʥʪ ʧʨʦʚʝʜʝʥʠʷ 

ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʝ ʠʤʝʣʦʩʴ. 

ʆʙʨʘʙʦʪʢʫ ʨʘʩʪʝʥʠʡ ʚ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʧʨʦʚʦʜʠʣʠ 

ʯʝʨʝʟ ʢʘʞʜʳʝ 7ï10 ʜʥʝʡ, ʥʘʯʠʥʘʷ ʩ ʧʝʨʠʦʜʘ ʧʦʣʥʳʭ ʚʩʭʦʜʦʚ, ʩ ʫʯʝʪʦʤ 

ʚʝʢʪʦʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʢʨʳʣʘʪʳʭ ʦʩʦʙʝʡ ʪʣʝʡ, ʤʠʛʨʠʨʫʶʱʠʭ ʥʘ ʧʦʩʘʜʢʘʭ 

ʢʘʨʪʦʬʝʣʷ. ʅʘʯʘʣʦ ʣʝʪʘ ʪʣʝʡ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʚ 3-ʝʡ ʜʝʢʘʜʝ ʤʘʷ, ʤʘʩʩʦʚʳʡ 

ʣʝʪ ï ʚ ʪʨʝʪʴʝʡ ʜʝʢʘʜʝ ʠʶʥʷ ï ʧʝʨʚʦʡ ʜʝʢʘʜʝ ʠʶʣʷ. ʇʦ ʚʠʜʦʚʦʤʫ ʩʦʩʪʘʚʫ 

ʧʨʝʦʙʣʘʜʘʣʠ ʙʦʙʦʚʘʷ ʪʣʷ ʠ ʟʝʣʝʥʘʷ ʧʝʨʩʠʢʦʚʘʷ ʪʣʷ. 

ʂʦʥʪʨʦʣʴ ʟʘʨʘʞʝʥʥʦʩʪʠ ʚʠʨʫʩʘʤʠ ʧʨʦʚʦʜʠʣʠ ʧʫʪʝʤ ʘʥʘʣʠʟʘ 

ʣʠʩʪʦʚʳʭ ʧʨʦʙ ʚ ʧʝʨʠʦʜ ʮʚʝʪʝʥʠʷ ʠ ʧʦʩʣʝʫʙʦʨʦʯʥʦʛʦ ʣʘʙʦʨʘʪʦʨʥʦʛʦ 

ʪʝʩʪʠʨʦʚʘʥʠʷ ʢʣʫʙʥʝʚʳʭ ʧʨʦʙ ʥʦʚʦʛʦ ʫʨʦʞʘʷ ʤʝʪʦʜʦʤ ʀʌɸ. 

 

РЕЗУЛЬТАТЫ ИССЛЕДОВАНИЙ 

 

ʈʝʟʫʣʴʪʘʪʳ ʫʯʝʪʘ ʙʠʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ  

ʨʘʩʪʝʥʠʡ ʚ ʚʘʨʠʘʥʪʘʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ 

ʚʦʜʦʤʘʩʣʷʥʦʡ ʵʤʫʣʴʩʠʠ ʇʨʝʧʘʨʘʪʘ 30 ʇʣʶʩ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1 ï ɹʠʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʦʜʦʤʘʩʣʷʥʦʡ ʵʤʫʣʴʩʠʠ ʇʨʝʧʘʨʘʪʘ 30 ʇʣʶʩ 

(ʩʦʨʪ ʄʝʪʝʦʨ, 2012ʛ.) 

 

 

ɺʘʨʠʘʥʪʳ 

ɺʳʩʦʪʘ 

ʨʘʩʪʝʥʠʡ 

ʩʤ. 

ʇʣʦʱʘʜʴ 

ʣʠʩʪʴʝʚ 

ʤ2/ʢʫʩʪ. 

ʄʘʩʩʘ 

ʢʣʫʙʥʝʡ 

ʛ/ʢʫʩʪ. 

ʂʦʥʪʨʦʣʴ ï ʙʝʟ ʦʙʨʘʙʦʪʦʢ 68,2 0,46 403 

0,5% ʵʤʫʣʴʩʠʷ 69,0 0,59 443 

1% ʵʤʫʣʴʩʠʷ 67,4 0,46 463 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 1 

1,5% ʵʤʫʣʴʩʠʷ  69,0 0,25 387 

2% ʵʤʫʣʴʩʠʷ 55,4 0,26 383 

3% ʵʤʫʣʴʩʠʷ 49,2 0,18 233 

4% ʵʤʫʣʴʩʠʷ 45,4 0,15 232 

5% ʵʤʫʣʴʩʠʷ 46,2 0,14 221 

 

ʇʨʦʚʝʜʝʥʥʳʝ ʫʯʝʪʳ ʠ ʥʘʙʣʶʜʝʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ 

ʇʨʝʧʘʨʘʪʘ 30 ʇʣʶʩ ʚ ʜʠʘʧʘʟʦʥʝ ʢʦʥʮʝʥʪʨʘʮʠʡ 0,5ï1,0% ʥʝ ʦʢʘʟʳʚʘʣʦ  

ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ ʢʘʨʪʦʬʝʣʷ. ɺ 

ʜʠʘʧʘʟʦʥʝ ʢʦʥʮʝʥʪʨʘʮʠʡ 1,5ï2,0% ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʩʪʝʥʠʡ 

ʙʳʣʠ ʥʝʩʢʦʣʴʢʦ ʥʠʞʝ ʫʨʦʚʥʷ ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ ʧʨʠ ʚʧʦʣʥʝ 

ʩʦʧʦʩʪʘʚʠʤʳʭ ʧʦʢʘʟʘʪʝʣʷʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ʇʨʠʤʝʥʝʥʠʝ ʙʦʣʝʝ ʚʳʩʦʢʠʭ 

ʢʦʥʮʝʥʪʨʘʮʠʡ ʚʦʜʦʤʘʩʣʷʥʦʡ ʵʤʫʣʴʩʠʠ ʇʨʝʧʘʨʘʪʘ 30 ʇʣʶʩ (3ï5%) 

ʚʳʟʳʚʘʣʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʟʘʤʝʜʣʝʥʠʝ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ, ʫʤʝʥʴʰʝʥʠʝ ʧʣʦʱʘʜʠ 

ʣʠʩʪʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʩʥʠʞʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ʇʨʠ ʦʙʨʘʙʦʪʢʝ 

ʨʘʩʪʝʥʠʡ 5% ʵʤʫʣʴʩʠʝʡ, ʥʘ ʣʠʩʪʴʷʭ ʨʘʩʪʝʥʠʡ ʥʘʙʣʶʜʘʣʦʩʴ ʧʦʷʚʣʝʥʠʝ 

ʥʝʢʨʦʟʦʚ. 

ɺ ʨʘʙʦʪʘʭ ʟʘʨʫʙʝʞʥʳʭ ʘʚʪʦʨʦʚ [6] ʪʘʢʞʝ ʠʤʝʶʪʩʷ ʫʢʘʟʘʥʠʷ, ʯʪʦ 

ʤʘʩʣʦ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʤʦʞʝʪ ʙʣʦʢʠʨʦʚʘʪʴ ʨʦʩʪ ʨʘʩʪʝʥʠʡ, 

ʦʩʦʙʝʥʥʦ ʚ ʩʣʫʯʘʝ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚ ʩʫʭʫʶ ʠ ʞʘʨʢʫʶ ʧʦʛʦʜʫ ʠ ʚ ʵʪʠʭ 

ʫʩʣʦʚʠʷʭ ʤʦʞʝʪ ʚʳʟʳʚʘʪʴ ʬʠʪʦʪʦʢʩʠʯʥʳʡ ʵʬʬʝʢʪ ʚ ʚʠʜʝ ʧʦʷʚʣʝʥʠʷ 

ʥʝʢʨʦʟʦʚ ʥʘ ʨʘʩʪʝʥʠʷʭ. ɺ ʥʘʰʝʡ ʨʘʙʦʪʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʝʚʳʭ ʠʩʧʳʪʘʥʠʡ ʚ 

ʪʝʯʝʥʠʝ ʜʚʫʭ ʩʝʟʦʥʦʚ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʨʘʩʪʝʥʠʡ 1% ʚʦʜʦʤʘʩʣʷʥʦʡ ʵʤʫʣʴʩʠʝʡ 

ʇʨʝʧʘʨʘʪʘ 30 ʇʣʶʩ ʥʝ ʚʳʷʚʣʝʥʦ ʩʫʱʝʩʪʚʝʥʥʳʭ ʨʘʟʣʠʯʠʡ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ 

ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʚʳʭʦʜʘ ʩʪʘʥʜʘʨʪʥʦʡ ʬʨʘʢʮʠʠ ʩʝʤʝʥʥʳʭ 

ʢʣʫʙʥʝʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʩʘʜʢʘʤʠ, ʦʙʨʘʙʦʪʘʥʥʳʤʠ ʠʥʩʝʢʪʠʮʠʜʦʤ 

ʂʦʥʬʠʜʦʨ. ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʨʘʩʪʝʥʠʡ 1% ʵʤʫʣʴʩʠʝʡ ʨʘʩʪʠʪʝʣʴʥʳʭ ʤʘʩʝʣ 

ʦʪʤʝʯʘʣʦʩʴ ʥʝʢʦʪʦʨʦʝ ʧʨʝʚʳʰʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʫʨʦʞʘʡʥʦʩʪʠ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ ʙʝʟ ʦʙʨʘʙʦʪʦʢ (ʪʘʙʣʠʮʘ 2). 

 

ʊʘʙʣʠʮʘ 2 ï ʋʨʦʞʘʡʥʦʩʪʴ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʚʳʭʦʜ ʢʣʫʙʥʝʡ ʩʪʘʥʜʘʨʪʥʦʡ 

ʩʝʤʝʥʥʦʡ ʬʨʘʢʮʠʠ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʨʘʩʪʝʥʠʡ 1% ʚʦʜʦʵʤʫʣʴʩʠʝʡ 

ʤʠʥʝʨʘʣʴʥʳʭ ʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʤʘʩʝʣ.  

 

 
ɺɸʈʀɸʅʊʓ 

ʋʨʦʞʘʡʥʦʩʪʴ, 
ʪ/ʛʘ 

ɺʳʭʦʜ 
ʩʪʘʥʜʘʨʪʥʦʡ 
ʩʝʤʝʥʥʦʡ ʬʨʘʢʮʠʠ 
ʪʳʩ. ʰʪ/ʛʘ 

2011ʛ. 2012ʛ. 2011ʛ. 2012ʛ. 
ʂʦʥʪʨʦʣʴ ï ʙʝʟ ʦʙʨʘʙʦʪʦʢ 28,0 29,9 412,5 528,0 
ʀʥʩʝʢʪʠʮʠʜ ʂʦʥʬʠʜʦʨ 40 ʛ/ʛʘ 30,4 33,0 379,5 588,5 
1% ʵʤʫʣʴʩʠʷ ʇʨʝʧʘʨʘʪ 30 ʇʣʶʩ 33,6 31,9 440,0 539,0 
1% ʵʤʫʣʴʩʠʷ ʨʘʧʩʦʚʦʛʦ ʤʘʩʣʘ - 33,9 - 605,0 
1% ʵʤʫʣʴʩʠʷ ʢʦʥʦʧʣʷʥʦʛʦ 
ʤʘʩʣʘ 

- 33,5 - 599,5 
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ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʋɺʂ ʚ ʧʦʩʣʝʫʙʦʨʦʯʥʳʭ 

ʧʨʦʙʘʭ ʧʝʨʚʦʛʦ ʧʦʣʝʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʠʟ ʤʠʥʠʢʣʫʙʥʝʡ (2011ʛ.) ʚ ʚʘʨʠʘʥʪʝ ʩ  

ʧʨʠʤʝʥʝʥʠʝʤ 1% ʵʤʫʣʴʩʠʠ ʇʨʝʧʘʨʘʪʘ 30 ʇʣʶʩ ʠʥʬʝʢʮʠʠ ʥʝ ʦʙʥʘʨʫʞʝʥʦ, ʘ 

ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʧʦʢʦʣʝʥʠʠ ʚ ʫʩʣʦʚʠʷʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʦʛʦ ʬʦʥʘ 

ʠʥʬʠʮʠʨʫʶʱʝʡ ʥʘʛʨʫʟʢʠ (2012ʛ.) ʯʠʩʣʦ ʥʦʚʳʭ ʟʘʨʘʞʝʥʠʡ ʙʳʣʦ ʚ ʜʚʘ ʨʘʟʘ 

ʥʠʞʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ (ʨʠʩʫʥʦʢ 1). 
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2011ʛ 2012ʛ 

ʢʦʥʪʨʦʣʴ ʙʝʟ ʦʙʨʘʙʦʪʦʢʠʥʩʝʢʪʠʮʠʜ ʂʦʥʬʠʜʦʨ-40ʛ/ʛʘ1% ʵʤʫʣʴʩʠʷ ʇʨʝʧʘʨʘʪʘ 30 ʇʣʶʩ

 
 

ʈʠʩʫʥʦʢ 1 ï ʈʝʟʫʣʴʪʘʪʳ ʪʝʩʪʠʨʦʚʘʥʠʷ ʋɺʂ ʚ ʧʦʩʣʝʫʙʦʨʦʯʥʳʭ ʢʣʫʙʥʝʚʳʭ 

ʧʨʦʙʘʭ. ʉʦʨʪ ʋʜʘʯʘ. 

 

ʄʝʭʘʥʠʟʤ ʜʝʡʩʪʚʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʤʘʩʝʣ ʥʘ 

ʥʘʩʝʢʦʤʳʭ-ʧʝʨʝʥʦʩʯʠʢʦʚ ʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʧʦʢʘ ʝʱʝ ʥʝʜʦʩʪʘʪʦʯʥʦ 

ʠʟʫʯʝʥ. ɺʝʨʦʷʪʥʝʝ ʚʩʝʛʦ, ʧʨʠ ʥʘʥʝʩʝʥʠʠ ʤʘʩʣʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʣʠʩʪʴʝʚ 

ʨʘʩʪʝʥʠʡ ʦʧʨʝʜʝʣʝʥʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʧʣʝʥʢʦʦʙʨʘʟʫʶʱʠʡ ʵʬʬʝʢʪ, ʢʦʪʦʨʳʡ 

ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʤʝʭʘʥʠʯʝʩʢʠʡ ʙʘʨʴʝʨ ʧʨʦʪʠʚ ʫʢʫʩʦʚ ʪʣʠ, ʧʝʨʝʥʦʩʷʱʝʡ 

ʚʠʨʫʩʳ. ʇʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʨʘʩʧʳʣʷʝʤʳʭ ʤʘʩʝʣ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʪʣʝʡ, 

ʤʠʛʨʠʨʫʶʱʠʭ ʥʘ ʢʘʨʪʦʬʝʣʝ, ʧʦʛʠʙʘʝʪ ʦʪ ʫʜʫʰʴʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʦʛʦ, ʯʪʦ ʦʥʠ 

ʧʦʢʨʳʚʘʶʪʩʷ ʪʦʥʢʦʡ ʧʣʝʥʢʦʡ ʤʘʩʣʘ. ʆʩʪʘʪʦʯʥʘʷ ʪʦʢʩʠʯʥʦʩʪʴ ʤʘʩʝʣ ʜʣʷ 

ʥʦʚʳʭ ʤʠʛʨʘʮʠʡ ʪʣʝʡ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʩʣʘʙʣʝʥʠʶ ʬʦʥʘ 

ʠʥʬʠʮʠʨʫʶʱʝʡ ʥʘʛʨʫʟʢʠ, ʩʥʠʞʝʥʠʶ ʨʠʩʢʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʣʫʯʘʝʚ ʥʦʚʳʭ 

ʟʘʨʘʞʝʥʠʡ ʠ ʧʝʨʝʭʦʜʘ ʠʥʬʝʢʮʠʠ ʚ ʢʣʫʙʥʠ ʥʦʚʦʛʦ ʫʨʦʞʘʷ. 
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ЗАКЛЮЧЕНИЕ 

 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʧʳʪʘʥʠʷ ʚ ʪʝʯʝʥʠʝ ʜʚʫʭ ʩʝʟʦʥʦʚ (2011ï2012ʛʛ.) 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʦʙʨʘʙʦʪʢʘ ʧʦʩʘʜʦʢ ʢʘʨʪʦʬʝʣʷ 1% ʵʤʫʣʴʩʠʝʡ ʤʠʥʝʨʘʣʴʥʳʭ ʠ 

ʨʘʩʪʠʪʝʣʴʥʳʭ ʤʘʩʝʣ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʥʝ ʦʢʘʟʳʚʘʣʘ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʨʦʩʪ, ʨʘʟʚʠʪʠʝ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʘʨʪʦʬʝʣʷ. ʇʨʦʚʝʜʝʥʠʝ 

ʦʙʨʘʙʦʪʦʢ ʯʝʨʝʟ ʢʘʞʜʳʝ 7ï10 ʜʥʝʡ, ʥʘʯʠʥʘʷ ʩ ʧʝʨʠʦʜʘ ʧʦʣʥʳʭ ʚʩʭʦʜʦʚ, 

ʧʦʟʚʦʣʠʣʦ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʫʨʦʚʝʥʴ ʠʥʬʠʮʠʨʫʶʱʝʡ ʥʘʛʨʫʟʢʠ ʠ 

ʩʫʱʝʩʪʚʝʥʥʦ ʦʛʨʘʥʠʯʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʥʦʚʳʭ ʟʘʨʘʞʝʥʠʡ ʋɺʂ ʧʨʠ 

ʚʳʨʘʱʠʚʘʥʠʠ ʦʟʜʦʨʦʚʣʝʥʥʦʛʦ ʦʪ ʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʩʝʤʝʥʥʦʛʦ 

ʢʘʨʪʦʬʝʣʷ.  
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ʦʟʜʦʨʦʚʣʝʥʥʦʛʦ ʢʘʨʪʦʬʝʣʷ ʠʟ ʤʠʥʠ-ʢʣʫʙʥʝʡ. ʄʘʪʝʨʠʘʣʳ IV ʥʘʫʯʥʦ-

ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʧʝʨʩʧʝʢʪʠʚʳ 

ʨʘʟʚʠʪʠʷ ʢʘʨʪʦʬʝʣʝʚʦʜʩʪʚʘè, ʏʝʙʦʢʩʘʨʳ, 2012.-ʩ.89-90. 
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USE OF MINERAL AND VEGETABLE OILS FOR GROWING OF 

VI RUS-FREE SEED POTATO 

 

ANISIMOV B.V., BLINK OV E.G., YURLOVA S.M. 

 

SUMMARY  

 

On the basis of field trials showed that the treatment plants 1% emulsion 

in water of mineral and vegetable oils did not cause symptoms of phitotoxisity 

on the potato plants and yield was not reduced. Treatment of potato every 7-10 

days, starting from the period of germination allowed to minimize the level of 

infectivity load and limit the number of new PVY infections  in virus-free potato 

plants. 

 

Key words: virusïfree potato seeds, oil-water emulsion 

 

ʇʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 30.04.2013 ʛ. 
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çɺʠʪʝʙʩʢʠʡ ʟʦʥʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʅɸʅ ɹʝʣʘʨʫʩʠè 
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РЕЗЮМЕ 

 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʧʨʠʤʝʥʝʥʠʶ 

ʨʘʟʣʠʯʥʳʭ ʜʦʟ ʘʟʦʪʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ Ekolist ʠ ʨʝʛʫʣʷʪʦʨʘ 

ʨʦʩʪʘ çʕʢʦʩʠʣè ʚ ʧʦʯʚʝʥʥʦ-ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ɺʠʪʝʙʩʢʦʡ ʦʙʣʘʩʪʠ  ʥʘ 

ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʨʪʦʬʝʣʴ, ʤʠʢʨʦʫʜʦʙʨʝʥʠʷ, ʨʝʛʫʣʷʪʦʨ ʨʦʩʪʘ, 

Ekolist, çʕʢʦʩʠʣè, ʫʨʦʞʘʡʥʦʩʪʴ, ʢʨʘʭʤʘʣ, ʩʦʨʪ. 

 

ВВЕДЕНИЕ 

 

ʂʘʨʪʦʬʝʣʝʚʦʜʩʪʚʦ ʷʚʣʷʝʪʩʷ ʧʨʠʦʨʠʪʝʪʥʦʡ ʦʪʨʘʩʣʴʶ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ɺʠʪʝʙʩʢʦʡ ʦʙʣʘʩʪʠ, ʦʜʥʘʢʦ, 

ʧʦʪʝʥʮʠʘʣ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʘʨʪʦʬʝʣʷ 

ʦʩʪʘʝʪʩʷ ʜʘʣʝʢʦ ʥʝʠʩʧʦʣʴʟʦʚʘʥʥʳʤ. ɺʘʞʥʘʷ ʨʦʣʴ ʚ ʧʦʚʳʰʝʥʠʠ 

ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʩʪʘʙʠʣʴʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʘʨʪʦʬʝʣʷ ʧʨʠʥʘʜʣʝʞʠʪ ʩʦʨʪʫ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʦʙʣʘʩʪʠ ʚʨrʘʱʠʚʘʝʪʩʷ ʦʢʦʣʦ ʪʨʠʜʮʘʪʠ ʩʦʨʪʦʚ ʨʘʟʣʠʯʥʳʭ 

ʛʨʫʧʧ ʩʧʝʣʦʩʪʠ. ɹʦʣʴʰʫʶ ʯʘʩʪʴ ʧʣʦʱʘʜʝʡ ʟʘʥʠʤʘʶʪ ʩʨʝʜʥʠʝ ʠ ʨʘʥʥʠʝ 

ʩʦʨʪʘ, ʥʘ ʜʦʣʶ ʧʦʟʜʥʠʭ ʩʦʨʪʦʚ ʧʨʠʭʦʜʠʪʩʷ ʦʢʦʣʦ 15%. ʉʦʚʨʝʤʝʥʥʳʝ ʩʦʨʪʘ 

ʢʘʨʪʦʬʝʣʷ ʠʤʝʶʪ ʚʳʩʦʢʠʡ ʧʦʪʝʥʮʠʘʣ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʠʭ ʫʨʦʞʘʡʥʦʩʪʴ 

ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 300ï500 ʮ/ʛʘ. ʂʘʢ ʧʨʘʚʠʣʦ, ʚʘʣʦʚʳʝ ʩʙʦʨʳ ʢʘʨʪʦʬʝʣʷ 

ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠ ʣʠʰʴ ʚ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʧʦ ʧʦʛʦʜʥʳʤ ʫʩʣʦʚʠʷʤ ʛʦʜʳ.  

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʨʦʙʣʝʤʘ ʚ ʘʜʘʧʪʠʚʥʦʩʪʠ ʩʦʟʜʘʚʘʝʤʳʭ ʩʦʨʪʦʚ, ʠʭ 

ʩʧʦʩʦʙʥʦʩʪʴ ʦʙʝʩʧʝʯʠʚʘʪʴ ʚʳʩʦʢʫʶ ʠ ʫʩʪʦʡʯʠʚʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʚ 

ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʩʨʝʜʳ. ʋʨʦʚʝʥʴ ʫʨʦʞʘʡʥʦʩʪʠ ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʛʝʥʦʪʠʧʘ ʩ ʫʩʣʦʚʠʷʤʠ ʩʨʝʜʳ, ʭʘʨʘʢʪʝʨ ʢʦʪʦʨʳʭ ʚ 

ʦʪʜʝʣʥɹʳʭ ʨʝʛʠʦʥʘʭ ʥʝ ʧʦʟʚʦʣʷʝʪ ʨʝʘʣʠʟʦʚʘʪʴ ʧʦʪʝʥʮʠʘʣʴʥʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʡʦʥʠʨʦʚʘʥʥʦʛʦ ʩʦʨʪʠʤʝʥʪʘ ʚ ʩʚʷʟʠ ʩ ʥʠʟʢʠʤ ʘʜʘʧʪʠʚʥʳʤ 

ʧʦʪʝʥʮʠʘʣʦʤ ʩʦʨʪʘ. ɽʩʣʠ ʩʦʨʪ ʥʝ ʦʙʣʘʜʘʝʪ ʛʝʥʝʪʠʯʝʩʢʦʡ ʛʠʙʢʦʩʪʴʶ ʢ 

ʰʠʨʦʢʦʤʫ ʩʧʝʢʪʨʫ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ ʤʝʥʷʶʱʠʭʩʷ ʧʦʛʦʜʥʳʭ 

ʫʩʣʦʚʠʡ, ʪʦ ʝʩʪʴ ʥʝ ʦʙʣʘʜʘʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʥʦʨʤʦʡ ʨʝʘʢʮʠʠ, ʪʦ ʦʥ ʥʝ 
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ʤʦʞʝʪ ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʜʝʡʩʪʚʠʶ ʨʘʟʣʠʯʥʳʭ ʙʠʦʪʠʯʝʩʢʠʭ ʠ ʘʙʠʦʪʠʯʝʩʢʠʭ 

ʩʪʨʝʩʩʦʚ.  

ʇʨʦʠʩʭʦʜʷʱʠʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚʳʟʳʚʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʜʘʪʴ ʦʮʝʥʢʫ ʘʟʦʪʥʦʤʫ ʧʠʪʘʥʠʶ ʠ ʧʨʠʤʝʥʝʥʠʶ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ 

ʪʝʭʥʦʣʦʛʠʠ ʚʳʨʘʱʠʚʘʥʠʷ ʥʦʚʳʭ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ ʚ ʫʩʣʦʚʠʷʭ ɺʠʪʝʙʩʢʦʡ 

ʦʙʣʘʩʪʠ. 

ʇʨʦʧʘʰʥʳʝ ʢʫʣʴʪʫʨʳ, ʚ ʥʘʰʝʤ ʦʧʳʪʝ ï ʢʘʨʪʦʬʝʣʴ, ʦʩʦʙʝʥʥʦ, ʥʘ 

ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʨʘʟʚʠʪʠʷ, ʦʯʝʥʴ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʥʝʜʦʩʪʘʪʢʫ ʪʘʢʠʭ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, ʢʘʢ ʙʦʨ, ʤʘʨʛʘʥʝʮ, ʮʠʥʢ, ʤʝʜʴ. ʅʝʜʦʩʪʘʪʦʢ ʵʪʠʭ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʠ ʠʭ ʥʝʜʦʩʪʫʧʥʦʩʪʴ ʜʣʷ ʨʘʩʪʝʥʠʡ ʷʚʣʷʶʪʩʷ ʧʨʠʯʠʥʦʡ 

ʩʥʠʞʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʠ ʢʘʯʝʩʪʚʘ ʫʨʦʞʘʷ.  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʦʡ ʬʦʨʤʦʡ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʜʣʷ ʨʘʩʪʝʥʠʡ ʷʚʣʷʶʪʩʷ 

ʢʦʤʧʣʝʢʩʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʤʝʪʘʣʣʦʚ ʪʠʧʘ ʭʝʣʘʪʦʚ [2]. ɺʘʞʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ 

ʢʦʤʧʣʝʢʩʦʥʘʪʦʚ ʷʚʣʷʝʪʩʷ ʧʨʦʷʚʣʝʥʠʝ ʙʠʦʭʠʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʩʚʷʟʠ ʩ 

ʩʦʜʝʨʞʘʥʠʝʤ ʚ ʠʭ ʩʦʩʪʘʚʝ ʬʨʘʛʤʝʥʪʦʚ ʘʤʠʥʦʢʠʩʣʦʪ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʠʭ ʥʝ ʪʦʣʴʢʦ ʢʘʢ ʩʦʝʜʠʥʝʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʣʫʯʰʫʶ 

ʜʦʩʪʫʧʥʦʩʪʴ ʜʣʷ ʨʘʩʪʝʥʠʡ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, ʥʦ ʠ ʢʘʢ ʦʜʥʦ ʠʟ ʩʨʝʜʩʪʚ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʬʠʟʠʦʣʦʛʦ-ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʨʘʩʪʝʥʠʷʭ, 

ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʠʭ ʙʦʣʴʰʝʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ[3]. ʂʨʦʤʝ ʪʦʛʦ, ʮʝʥʥʦʩʪʴ 

ʢʦʤʧʣʝʢʩʦʥʘʪʦʚ ʚ ʪʦʤ, ʯʪʦ ʦʥʠ ʜʦʩʪʘʪʦʯʥʦ ʨʘʩʪʚʦʨʠʤʳ ʚ ʚʦʜʝ, ʥʝ 

ʪʦʢʩʠʯʥʳ, ʭʦʨʦʰʦ ʩʦʯʝʪʘʶʪʩʷ ʩ ʧʝʩʪʠʮʠʜʘʤʠ ʠ ʥʝ ʦʙʣʘʜʘʶʪ ʢʦʨʨʦʟʠʦʥʥʦʡ 

ʘʢʪʠʚʥʦʩʪʴʶ. ʇʨʠʤʝʥʝʥʠʝ ʫʜʦʙʨʝʥʠʡ Ekolist ʫʣʫʯʰʘʝʪ ʩʦʧʨʦʪʠʚʣʷʝʤʦʩʪʴ 

ʛʨʠʙʢʦʚʳʤ ʠ ʙʘʢʪʝʨʠʘʣʴʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ.  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʦʙʦʩʥʦʚʘʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʥʦʨʤʳ ʚʥʝʩʝʥʠʷ 

ʘʟʦʪʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʪʝʭʥʦʣʦʛʠʠ ʚʳʨʘʱʠʚʘʥʠʷ ʥʦʚʳʭ 

ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ ʥʘ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʦʡ ʧʦʯʚʝ ɺʠʪʝʙʩʢʦʡ ʦʙʣʘʩʪʠ. 

 

МАТЕРИАЛЫ И МЕТОДИКА 

 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 2011-2012 ʛʛ. ʥʘ ʦʧʳʪʥʦʤ ʧʦʣʝ ʈʋʇ 

çɺʠʪʝʙʩʢʠʡ ʟʦʥʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʅɸʅ ɹʝʣʘʨʫʩʠè ʧʦ 

ʩʣʝʜʫʶʱʝʡ ʩʭʝʤʝ: 

ʉʦʨʪʘ: ɼʦʟʳ ʫʜʦʙʨʝʥʠʡ: 

1.ʃʠʣʝʷ 

2.ʋʣʘʜʘʨ 

3. ɹʨʠʟ 

1. ʂʦʥʪʨʦʣʴ ï ʙʝʟ ʫʜʦʙʨʝʥʠʡ. 

2. ʅʘʚʦʟ 40 ʪ/ʛʘ (ʌʆʅ) 

3.  ʌʆʅ + N60ʈ90ʂ120  

4. ʌʆʅ + N60ʈ90ʂ120+ Ekolist + çʕʢʦʩʠʣè 

5. ʌʆʅ + N90ʈ90ʂ120 

6. ʌʆʅ + N90ʈ90ʂ120+ Ekolist + çʕʢʦʩʠʣè 

7. ʌʆʅ + N120ʈ90ʂ120 

8. ʌʆʅ + N120ʈ90ʂ120+ Ekolist + çʕʢʦʩʠʣè 
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ʇʦʯʚʘ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ï ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʘʷ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʘʷ, 

ʧʦʜʩʪʠʣʘʝʤʘʷ ʤʦʨʝʥʳʤ ʩʫʛʣʠʥʢʦʤ, ʩʦ ʩʣʝʜʫʶʱʠʤʠ ʘʛʨʦʭʠʤʠʯʝʩʢʠʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ: ʨʅ ï 5,74, ʛʫʤʫʩ ï2,74, ʈ2ʆ5 ï 178, ʂ2ʆ ï 244, ʤʝʜʴ ï 2,20, 

ʮʠʥʢ ï 2,30, ʙʦʨ ï 0,50 ʤʛ/ʢʛ ʧʦʯʚʳ. ɼʝʣʷʥʢʠ ʚ ʦʧʳʪʝ ʙʳʣʠ ʨʘʟʤʝɦ ʝʥʳ 

ʨʝʥʜʦʤʠʟʠʨʦʚʘʥʥʦ. ʇʨʝʜʰʝʩʪʚʝʥʥʠʢ ï ʷʨʦʚʦʡ ʨʘʧʩ ʥʘ ʩʝʤʝʥʘ. 

ɸʛʨʦʪʝʭʥʠʢʘ ʚʦʟʜʝʣʳʚʘʥʠʷ ʢʘʨʪʦʬʝʣʷ ï ʦʙʱʝʧʨʠʥʷʪʘʷ ʜʣʷ ɺʠʪʝʙʩʢʦʡ 

ʦʙʣʘʩʪʠ. Ekolist ʂʘʨʪʦʬʝʣʴ ʚ ʜʦʟʝ 4ʣ/ʛʘ ʧʨʠʤʝʥʷʣʠ ʧʦ ʚʝʛʝʪʘʮʠʠ ʩʦʚʤʝʩʪʥʦ 

ʩ ʧʝʨʚʦʡ ʬʫʥʛʠʮʠʜʥʦʡ ʦʙʨʘʙʦʪʢʦʡ, ʨʘʩʪʚʦʨ çʕʢʦʩʠʣʘè 0,2%  ʧʨʠʤʝʥʷʣʠ  

ʩʦʚʤʝʩʪʥʦ ʩʦ ʚʪʦʨʦʡ ʬʫʥʛʠʮʠʜʥʦʡ ʦʙʨʘʙʦʪʢʦʡ. 

ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʦʧʳʪʥʦʡ ʜʝʣʷʥʢʠ ï 50 ʤ
2
,
 

 ʫʯʝʪʥʘʷ ï 36 ʤ
2
. 

ʇʦʚʪʦʨʥʦʩʪʴ ʦʧʳʪʘ ʯʝʪʳʨʝʭʢʨʘʪʥʘʷ.  

ɺ ʚʠʜʝ ʚʥʝʢʦʨʥʝʚʳʭ ʧʦʜʢʦʨʤʦʢ ʧʨʠʤʝʥʷʣʠ ʧʨʝʧʘʨʘʪʳ çʕʢʦʩʠʣè ʠ 

çʕʢʦʣʠʩʪè ʂʘʨʪʦʬʝʣʴ. çʕʢʦʩʠʣè ï ʨʝʛʫʣʷʪʦʨ ʨʦʩʪʘ, ʧʦʣʫʯʝʥʥʳʡ ʥʘ ʦʩʥʦʚʝ 

ʪʨʠʪʝʨʧʝʥʦʚʳʭ ʢʠʩʣʦʪ, ʵʢʩʪʨʘʛʠʨʦʚʘʥʥʳʭ ʠʟ ʭʚʦʠ ʧʠʭʪʳ ʩʠʙʠʨʩʢʦʡ. ʇʨʠ 

ʦʙʨʘʙʦʪʢʝ ʨʘʩʪʝʥʠʡ ʨʝʛʫʣʷʪʦʨʘʤʠ ʨʦʩʪʘ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʘʢʪʠʚʥʝʝ 

ʬʦʨʤʠʨʫʝʪʩʷ ʘʩʩʠʤʠʣʷʮʠʦʥʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʠ ʢʦʨʥʝʚʘʷ ʩʠʩʪʝʤʘ, 

ʧʦʚʳʰʘʝʪʩʷ ʫʨʦʞʘʡʥʦʩʪʴ, ʫʣʫʯʰʘʝʪʩʷ ʢʘʯʝʩʪʚʦ ʢʣʫʙʥʝʡ [1].  

çʕʢʦʣʠʩʪè ʂʘʨʪʦʬʝʣʴ ï ʞʠʜʢʠʝ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʥʳʝ 

ʫʜʦʙʨʝʥʠʷ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʳʭ ʚʭʦʜʷʪ ʣʝʛʢʦʫʩʚʦʷʝʤʳʝ ʭʝʣʘʪʳ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, ʦʨʛʘʥʠʯʝʩʢʠʝ ʢʠʩʣʦʪʳ ʥʘ ʦʩʥʦʚʝ ʩʦʝʜʠʥʝʥʠʷ ɽʆʊɸ 

(ʪʘʙʣʠʮʘ 1). 

 

ʊʘʙʣʠʮʘ 1 ï ʉʦʩʪʘʚ ʫʜʦʙʨʝʥʠʡ Ekolist ʂʘʨʪʦʬʝʣʴ (% ʚʝʩʘ) 

 

ʋʜʦʙʨʝʥʠʝ N P K Mg S B Cu Fe Mn Zn Mo 

Ekolist 

ʂʘʨʪʦʬʝʣʴ 

10,5 - 5,1 2,5 + 0,4 0,38 0,1 0,05 0,27 0,0016 

 

ɸʛʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʚ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʦʩʠʣʠ 

ʨʘʟʥʦʦʙʨʘʟʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʥʘʢʣʘʜʳʚʘʣʠ ʦʪʧʝʯʘʪʦʢ, ʢʘʢ ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ 

ʨʘʩʪʝʥʠʡ, ʪʘʢ ʠ ʥʘ ʦʙʱʠʡ ʫʨʦʚʝʥʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʘʨʪʦʬʝʣʷ. 

 

РЕЗУЛЬТАТЫ ИССЛЕДОВАНИЙ 

 

ʆʩʥʦʚʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʜʦʙʨʝʥʠʡ ʷʚʣʷʶʪʩʷ ʠʭ 

ʦʢʫʧʘʝʤʦʩʪʴ, ʚʝʣʠʯʠʥʘ ʫʨʦʞʘʷ ʠ ʝʛʦ ʢʘʯʝʩʪʚʦ. ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʢʘʟʘʣʠ ʟʥʘʯʠʪʝʣʴʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʫʨʦʞʘʡʥʦʩʪʠ ʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ ʦʪ 

ʜʦʟ ʚʥʦʩʠʤʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʚʦʟʜʝʣʳʚʘʝʤʦʛʦ ʩʦʨʪʘ. ʀʟʚʝʩʪʥʦ, ʯʪʦ 

ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʠʪʘʥʠʝ ʨʘʩʪʝʥʠʡ ʢʘʨʪʦʬʝʣʷ ʚ 

ʧʝʨʚʫʶ ʧʦʣʦʚʠʥʫ ʚʝʛʝʪʘʮʠʠ, ʘ ʦʨʛʘʥʠʯʝʩʢʠʝ, ʧʦ ʤʝʨʝ ʨʘʟʣʦʞʝʥʠʷ ï ʚʦ 

ʚʪʦʨʫʶ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʦʡ ʩʠʩʪʝʤʝ ʫʜʦʙʨʝʥʠʷ 

ʨʘʩʪʝʥʠʷ ʧʦʣʫʯʘʶʪ ʥʝʦʙʭʦʜʠʤʳʝ ʵʣʝʤʝʥʪʳ ʧʠʪʘʥʠʷ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ 

ʧʝʨʠʦʜʘ ʘʢʪʠʚʥʦʡ ʚʝʛʝʪʘʮʠʠ ï ʦʪ ʚʩʭʦʜʦʚ ʜʦ ʦʪʤʠʨʘʥʠʷ ʙʦʪʚʳ. ʅʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʠʩʧʦʣʟɹʦʚʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʩʦʢʨʘʪʠʣʦʩʴ ʜʦ 
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ʤʠʥʠʤʫʤʘ, ʘ ʦʙʝʩʧʝʯʝʥʠʝ ʢʘʨʪʦʬʝʣʷ ʥʝʦʙʭʦʜʠʤʳʤʠ ʧʠʪʘʪʝʣʴʥʳʤʠ 

ʵʣʝʤʝʥʪʘʤʠ ʩʚʝʜʝʥʦ, ʚ ʦʩʥʦʚʥʦʤ, ʢ ʧʨʠʤʝʥʝʥʠʶ ʤʠʥʝʨʘʣʴʥʳʭ ʪʫʢʦʚ. 

ɹʫʜʫʯʠ ʣʝʛʢʦ ʫʩʚʦʷʝʤʳʤʠ, ʦʥʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʜʦʚʦʣʴʥʦ ʭʦʨʦʰʝʝ ʩʦʩʪʦʷʥʠʝ 

ʧʦʩʘʜʦʢ ʢʘʨʪʦʬʝʣʷ ʚ ʥʘʯʘʣʴʥʳʡ ʧʝʨʠʦʜ ʨʘʟʚʠʪʠʷ, ʥʦ ʧʦʜ ʜʝʡʩʪʚʠʝʤ 

ʦʩʘʜʢʦʚ ʙʳʩʪʨʦ ʚʳʤʳʚʘʶʪʩʷ ʠʟ ʢʦʨʥʝʦʙʠʪʘʝʤʦʛʦ ʩʣʦʷ ʠ ʩʪʘʥʦʚʷʪʩʷ 

ʥʝʜʦʩʪʫʧʥʳʤʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʨʘʩʪʝʥʠʷ ʥʘʯʠʥʘʶʪ ʠʩʧʳʪʳʚʘʪʴ ʥʝʭʚʘʪʢʫ 

ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ ʚʦ ʚʪʦʨʫʶ ï ʩʘʤʫʶ ʦʪʚʝʪʩʪʚʝʥʥʫʶ ʜʣʷ ʥʘʢʦʧʣʝʥʠʷ 

ʫʨʦʞʘʷ, ʧʦʣʦʚʠʥʫ ʚʝʛʝʪʘʮʠʠ, ʠ ʩʥʠʞʘʶʪ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘ ʚʥʝʩʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʫʜʦʙʨʝʥʠʡ ʚʩʝ ʩʦʨʪʘ ʦʪʨʝʘʛʠʨʦʚʘʣʠ ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʦ ï ʧʨʠʙʘʚʢʘ 

ʫʨʦʞʘʡʥʦʩʪʠ ʢʣʫʙʥʝʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʩʦʩʪʘʚʠʣʘ 4,2ï4,4 ʪ/ʛʘ. 

ʇʨʠʤʝʥʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ N60ʈ90ʂ120 ʥʘ ʬʦʥʝ 40 ʪ/ʛʘ ʥʘʚʦʟʘ 

ʫʚʝʣʠʯʠʣʦ ʫʨʦʞʘʡʥʦʩʪʴ ʢʘʨʪʦʬʝʣʷ ʥʘ 8,2 ï 9,9 ʪ/ʛʘ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʨʪʘ 

(ʪʘʙʣʠʮʘ 2) . 

 

ʊʘʙʣʠʮʘ 2 ï ɺʣʠʷʥʠʝ ʜʦʟ ʘʟʦʪʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʨʝʛʫʣʷʪʦʨʘ ʨʦʩʪʘ ʠ 

ʤʠʢʨʦɻ ʣʝʤʝʥʪʦʚ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ (ʩʨʝʜʥʷʷ ʟʘ 2011ï

2012 ʛʛ.) 

 

 

ɺʘʨʠʘʥʪ ʦʧʳʪʘ 

ʃʠʣʝʷ ʋʣʘʜʘʨ ʉʢʘʨʙ 

ʋʨʦʞʘʡʥʦʩʪʴ ʋʨʦʞʘʡʥʦʩʪʴ ʋʨʦʞʘʡʥʦʩʪʴ 

 

ʪ/ʛʘ 
+ ʢ 

ʬʦʥʫ, 

ʪ/ʛʘ 

 

ʪ/ʛʘ 

+ 

ʢ 

ʬʦʥʫ, 

ʪ/ʛʘ 

ʪ/ʛʘ + 

ʢ 

ʬʦʥʫ, 

ʪ/ʛʘ 

1.ʂʦʥʪʨʦʣʴ  8,5 -4,4 7,9 -4,3 6,7 -4,2 

2.ʅʘʚʦʟ 40 ʪ/ʛʘ ï (ʌʆʅ) 12,9 - 12,2 - 10,9 - 

3.ʌʆʅ + N60ʈ90ʂ120 21,3 +8,4 20,4 +8,2 20,8 +9,9 

4. ʌʆʅ + N60ʈ90ʂ120+ 

Ekolist + çʕʢʦʩʠʣè 
22,8 +9,9 22,1 +9,9 22,7 +12,0 

5.ʌʆʅ + N90ʈ90ʂ120 29,9 +17,0 28,1 +15,9 28,9 +18,0 

6.ʌʆʅ + N90ʈ90ʂ120+ 

Ekolist+ çʕʢʦʩʠʣè 
31,8 +18,9 30,5 +18,3 30,9 +20,0 

7.ʌʆʅ + N120ʈ90ʂ120 36,9 +24,0 34,3 +22,1 35,4 +24,5 

8.ʌʆʅ + N120ʈ90ʂ120 

+Ekolist + çʕʢʦʩʠʣè 
37,8 +24,9 35,4 +23,2 36,4 +25,5 

ʅʉʈ05 1,19  1,20  0,99  

 

ʇʨʠʙʘʚʢʘ ʫʨʦʞʘʡʥʦʩʪʠ ʧʨʠ ʚʥʝʩʝʥʠʠ N90 ʩʦʩʪʘʚʠʣʘ 15,9ï18,0 ʪ/ʛʘ, 

ʫʚʝʣʠʯʝʥʠʝ ʜʦʟʳ ʘʟʦʪʘ ʜʦ N120 ʧʦʚʳʰʘʝʪ ʫʨʦʞʘʡʥʦʩʪʴ ʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ 

ʥʘ 22,1ï24,5 ʪ/ʛʘ, ʧʨʠ ʵʪʦʤ, ʥʘʠʙʦʣʝʝ ʦʪʟʳʚʯʠʚʳ ʥʘ ʘʟʦʪʥʳʝ ʫʜʦʙʨʝʥʠʷ 

ʩʦʨʪʘ ʃʠʣʝʷ ʠ ʉʢʘʨʙ.  

ʆʜʥʦʢʨʘʪʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʧʨʝʧʘʨʘʪʦʚ çʕʢʦʩʠʣè ʠ Ekolist ʂʘʨʪʦʬʝʣʴ 

ʧʨʠ ʚʥʝʩʝʥʠʠ N60 ʠ N90 ʜʘʝʪ ʩʫʱʝʩʪʚʝʥʥʫʶ ʧʨʠʙʘʚʢʫ ʦʪ 1,5 ʜʦ 2,4 ʪ/ʛʘ ʧʦ 
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ʪʨʝʤ ʠʟʫʯʘʝʤʳʤ ʩʦʨʪʘʤ, ʦʜʥʘʢʦ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʵʪʠʭ ʞʝ ʧʨʝʧʘʨʘʪʦʚ ʥʘ 

ʬʦʥʝ N120 ʜʦʩʪʦʚʝʨʥʦʡ ʧʨʠʙʘʚʢʠ ʥʝ ʧʦʣʫʯʝʥʦ. 

ʇʨʠʤʝʥʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ, ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʠ ʫʚʝʣʠʯʝʥʠʝ 

ʜʦʟʳ ʘʟʦʪʥʳʭ ʫʜʦʙʨʝʥʠʡ ʧʦʚʳʰʘʝʪ ʚʳʭʦʜ ʪʦʚʘʨʥʳʭ ʢʣʫʙʥʝʡ ʧʦ ʪʨʝʤ 

ʠʟʫʯʘʝʤʳʤ ʩʦʨʪʘʤ. ʅʘʠʣʫʯʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʫʯʝʥʳ ʟʘ ʜʚʘ ʛʦʜʘ ʧʦ ʩʦʨʪʫ 

ʃʠʣʝʷ ï ʚʳʭʦʜ ʪʦʚʘʨʥʳʭ ʢʣʫʙʥʝʡ ʚʳʰʝ, ʯʝʤ ʫ ʩʦʨʪʦʚ ʉʢʘʨʙ ʠ ʋʣʘʜʘʨ ʥʘ 

0,7ï2,4% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʪʘʙʣʠʮʘ 3).  

 

ʊʘʙʣʠʮʘ 3 ï ɺʣʠʷʥʠʝ ʜʦʟ ʘʟʦʪʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʨʝʛʫʣʷʪʦʨʘ ʨʦʩʪʘ ʠ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʥʘ ʚʳʭʦʜ ʪʦʚʘʨʥʳʭ ʢʣʫʙʥʝʡ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ (ʩʨʝʜʥʝʝ ʟʘ 

2011ï2012 ʛʛ.) % 

 

ɺʘʨʠʘʥʪ ʃʠʣʝʷ ʋʣʘʜʘʨ ʉʢʘʨʙ 

1.ʂʦʥʪʨʦʣʴ (ʙʝʟ ʫʜʦʙʨʝʥʠʡ) 71,1 70,0 71,0 

2.ʅʘʚʦʟ 40 ʪ/ʛʘ ï (ʌʆʅ) 73,0 72,0 71,5 

3.ʌʆʅ +N60ʈ90ʂ120 79,4 77,6 79,1 

4. ʌʆʅ + N60ʈ90ʂ120+ 

Ekolist + çʕʢʦʩʠʣè 
80,9 78,0 79,9 

5. ʌʆʅ + N90ʈ90ʂ120 84,3 81,5 84,1 

6. ʌʆʅ + N90ʈ90ʂ120+ 

Ekolist + çʕʢʦʩʠʣè 
85,4 82,5 84,7 

7. ʌʆʅ + N120ʈ90ʂ120 86,1 85,3 86,8 

8. ʌʆʅ +N120ʈ90ʂ120+ 

Ekolist + çʕʢʦʩʠʣè 86,8 86,8 87,6 

 

ʊʘʢ ʫ ʩʦʨʪʘ ʃʠʣʝʷ ʚʳʭʦʜ ʪʦʚʘʨʥʳʭ ʢʣʫʙʥʝʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʬʦʥʦʤ 

ʫʚʝʣʠʯʠʣʩʷ ʥʘ 12,4%, ʫ ʩʦʨʪʘ ʋʣʘʜʘʨ ʥʘ 10,5% ʠ ʫ ʩʦʨʪʘ ʉʢʘʨʙ ʥʘ 13,2%. 

ʇʨʠʤʝʥʝʥʠʝ ʧʨʝʧʘʨʘʪʦʚ çʕʢʦʩʠʣè ʠ Ekolist ʂʘʨʪʦʬʝʣʴ ʫʚʝʣʠʯʠʣʦ 

ʫʨʦʞʘʡʥʦʩʪʴ ʪʦʚʘʨʥʳʭ ʢʣʫʙʥʝʡ ʚ ʩʨʝʜʥʝʤ ʥʘ ʩʦʨʪʝ ʃʠʣʝʷ ï 0,7ï1,5%; 

ʩʦʨʪʝ ʋʣʘʜʘʨ ï 0,4ï1,5%; ʩʦʨʪʝ ʉʢʘʨʙ ï 0,6ï1,0%. 

ʉʦʜʝʨʞʘʥʠʝ ʢʨʘʭʤʘʣʘ ʚ ʩʨʝʜʥʝʤ ʟʘ ʜʚʘ ʛʦʜʘ ʩʥʠʟʠʣʦʩʴ ʧʦ ʪʨʝʤ 

ʠʟʫʯʘʝʤʳʤ ʩʦʨʪʘʤ ʢʘʨʪʦʬʝʣʷ ʥʘ 0,2-0,7 %, ʧʨʠ ʚʥʝʩʝʥʠʠ 40 ʪʦʥʥ ʥʘʚʦʟʘ, ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. ʋʚʝʣʠʯʝʥʠʝ ʜʦʟ ʘʟʦʪʘ ʥʘ 60 ʢʛ ʜ. ʚ. ʩʥʠʞʘʝʪ 

ʩʦʜʝʨʞʘʥʠʝ ʢʨʘʭʤʘʣʘ ʚ ʢʣʫʙʥʷʭ ʧʦ ʩʦʨʪʫ ʃʠʣʝʷ ʥʘ 0,5%, ʧʦ ʩʦʨʪʫ ʋʣʘʜʘʨ 

ʥʘ 1,1% ʠ ʧʦ ʩʦʨʪʫ ʉʢʘʨʙ ʥʘ 0,8% (ʪʘʙʣʠʮʘ 4). 

 

ʊʘʙʣʠʮʘ 4 ï ɺʣʠʷʥʠʝ ʜʦʟ ʘʟʦʪʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʨʝʛʫʣʷʪʦʨʘ ʨʦʩʪʘ ʠ 

ʤʠʢʨʦɻ ʣʝʤʝʥʪʦʚ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʢʨʘʭʤʘʣʘ ʚ ʢʣʫʙʥʷʭ ʢʘʨʪʦʬʝʣʷ (ʩʨʝʜʥʝʝ ʟʘ 

2011ï2012 ʛʛ.)  
 

ɺʘʨʠʘʥʪ ʦʧʳʪʘ 
ʉʦʜʝʨʞʘʥʠʝ ʢʨʘʭʤʘʣʘ, % 

ʉʙʦʨ ʢʨʘʭʤʘʣʘ, ʮ/ʛʘ 
 

ʃʠʣʝʷ ʋʣʘʜʘʨ ʉʢʘʨʙ ʃʠʣʝʷ ʋʣʘʜʘʨ ʉʢʘʨʙ 
1.ʂʦʥʪʨʦʣʴ (ʙʝʟ 
ʫʜʦʙʨʝʥʠʡ) 

15,3 14,4 12,4 13,0 11,4 8,3 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 4 

2.ʅʘʚʦʟ 40 ʪ/ʛʘ ï  

(ʌʆʅ) 
15,1 13,7 12,0 19,4 16,7 13,1 

3.ʌʆʅ + N 60ʈ90ʂ120 14,8 13,2 11,6 31,5 26,9 24,1 

4. ʌʆʅ + N 

60ʈ90ʂ120+ 

Ekolist + çʕʢʦʩʠʣè 

14,3 12,9 11,3 32,6 28,5 25,7 

5. ʌʆʅ + N90ʈ90ʂ120 14,5 12,8 11,1 43,5 36,0 32,1 

6. ʌʆʅ + N 

90ʈ90ʂ120+ 

Ekolist + çʕʢʦʩʠʣè 

14,2 12,4 10,8 45,2 37,8 33,4 

7. ʌʆʅ + N 

120ʈ90ʂ120 
14,1 12,3 10,7 52,0 42,2 37,9 

8. ʌʆʅ + N 

120ʈ90ʂ120+ 

Ekolist + çʕʢʦʩʠʣè 

13,8 12,1 10,3 52,2 42,8 37,4 

 

ЗАКЛЮЧЕНИЕ 

 

ɺ ʧʦʯʚʝʥʥʦ-ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʷʭ 2011ï2012 ʛʛ. ʫʨʦʞʘʡʥʦʩʪʴ 

ʢʘʨʪʦʬʝʣʷ 35,4ï36,8 ʪ/ʛʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʥʝʩʝʥʠʝ N120ʈ90ʂ120 (ʥʘ ʬʦʥʝ 40 

ʪʦʥʥ ʥʘʚʦʟʘ) ʥʘ ʩʦʨʪʘʭ ʉʢʘʨʙ ʠ ʃʠʣʝʷ. 

ʆʜʥʦʢʨʘʪʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ Ekolist ʠ ʨʝʛʫʣʷʪʦʨʘ ʨʦʩʪʘ 

çʕʢʦʩʠʣè ʵʬʬʝʢʪʠʚʥʦ ʥʘ ʬʦʥʝ ʘʟʦʪʥʦʛʦ ʧʠʪʘʥʠʷ 60ï90 ʢʛ ʜ.ʚ. 

ɺʘʨʠʘʥʪ N 120ʈ90ʂ120+ Ekolist + çʕʢʦʩʠʣè ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʫʯʝʥʠʝ 

ʪʦʚʘʨʥʳʭ ʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ ʥʘ ʫʨʦʚʥʝ 86,8ï87,6%. 

ʇʦ ʦʪʟʳʚʯʠʚʦʩʪʠ ʥʘ ʧʨʠʤʝʥʝʥʠʝ ʘʟʦʪʥʳʭ ʫʜʦʙʨʝʥʠʡ ʩʦʚʤʝʩʪʥʦ ʩ 

ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ ʠ ʨʝʛʫʣʷʪʦʨʘʤʠ ʨʦʩʪʘ ʠʟʫʯʘʝʤʳʝ ʩʦʨʪʘ ʤʦʞʥʦ 

ʨʘʩʧʦʣʦʞʠʪʴ ʚ ʩʣʝʜʫʶʱʝʤ ʧʦʨʷʜʢʝ: ʉʢʘʨʙ, ʃʠʣʝʷ, ʋʣʘʜʘʨ. 
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SUMMARY  

 

The results of studies on the use of different doses of nitrogen fertilizers, 

micronutrients and growth regulator Ekolist "ECOS" in soil and weather 

conditions of Vitebsk region on yield and quality of potato tubers . 

 

Keywords: potato: micronutrient fertilizers ,growth regulator, Ekolist, 
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РЕЗЮМЕ 

 

ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʨʳʥʢʘ ʢʘʨʪʦʬʝʣʷ ʂʘʨʧʘʪʩʢʦʛʦ ʨʝʛʠʦʥʘ ʥʘ 

ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ. ʋʩʪʘʥʦʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ, 

ʥʘʯʝʨʪʘʥʳ ʧʫʪʠ ʧʨʝʦʜʦʣʝʥʠʷ ʥʝʛʘʪʠʚʥʳʭ ʪʝʥʜʝʥʮʠʡ. 

ʋʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʨʳʥʢʘ ʧʨʦʠʟʚʝʩʪʠ ʧʫʪʝʤ 

ʦʨʛʘʥʠʟʘʮʠʠ ʦʧʪʦʚʳʭ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ ʨʳʥʢʦʚ, ʘ ʪʘʢʞʝ ʦʨʛʘʥʠʟʘʮʠʝʡ 

ʢʦʦʧʝʨʘʪʠʚʦʚ ʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʠʭ ʩʪʨʫʢʪʫʨ 

ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ, ʟʘʛʦʪʦʚʢʝ, ʧʝʨʝʨʘʙʦʪʢʝ 

ʠ ʨʝʘʣʠʟʘʮʠʠ ʢʘʨʪʦʬʝʣʷ, ʠ ʛʣʘʚʥʦʝ ʧʣʘʥʦʚʦʛʦ ʤʝʞʨʝʛʠʦʥʘʣʴʥʦʛʦ 

ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʨʦʜʫʢʮʠʠ ʦʪʨʘʩʣʠ ʢʘʨʪʦʬʝʣʝʚʦʜʩʪʚʘ.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʨʪʦʬʝʣʴ, ʫʨʦʞʘʡʥʦʩʪʴ, ʩʦʨʪ, ʨʳʥʦʢ, ʮʝʥʘ, ʯʠʩʪʳʡ 

ʜʦʭʦʜ, ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ. 

 

ВВЕДЕНИЕ 

 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʘʛʨʘʨʥʦʛʦ ʨʳʥʢʘ ʠ ʚ ʯʘʩʪʥʦʩʪʠ 

ʦʜʥʦʛʦ ʠʟ ʝʛʦ ʩʦʩʪʘʚʥʳʭ ï ʨʳʥʢʘ ʧʨʦʜʫʢʮʠʠ ʢʘʨʪʦʬʝʣʝʚʦʜʩʪʚʘ ʦʯʝʥʴ 

ʩʣʦʞʥʳʡ ʧʨʦʮʝʩʩ, ʦʭʚʘʪʳʚʘʶʱʠʡ ʠʥʪʝʨʝʩʳ ʤʥʦʛʠʭ ʩʣʦʝʚ ʥʘʩʝʣʝʥʠʷ. 

ʀʟʫʯʝʥʠʝʤ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʨʳʥʢʘ ʢʘʨʪʦʬʝʣʝʚʦʜʩʪʚʘ ʧʦʩʚʷʱʝʥʳ 

ʨʘʙʦʪʳ ʤʥʦʛʠʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʫʯʝʥʳʭ: ʅ.ʄ. ɹʫʥʷʢ, ʄ.ɺ. ɻʣʘʜʠʡ, 

ʃ.ʄ. ʂʣʠʤʶʢ, ɺ.ɺ. ʂʦʥʦʥʫʯʝʥʢʦ, ʅ.ɻ. ʂʦʧʠʪʝʮʴ, ʈ.ɺ. ʃʘʚʨʦʚ, ʃ.ʄ. ʄʝʭ, 

ʊ.ʖ. ʇʨʠʡʤʘʯʫʢ ʠ ʜʨ. [1,2,3,4,5,6,7,8,9]. 

ʈʝʛʠʦʥʘʣʴʥʳʡ ʨʳʥʦʢ ʢʘʨʪʦʬʝʣʷ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʦʡ, ʛʜʝ 

ʩʧʨʦʩ, ʧʨʝʜʣʦʞʝʥʠʝ, ʮʝʥʘ ʩʪʘʥʦʚʷʪʩʷ ʦʩʥʦʚʥʳʤ ʩʨʝʜʩʪʚʦʤ ʢʦʦʨʜʠʥʘʮʠʠ ʚ 

ʩʬʝʨʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʨʝʜʠ ʧʦʪʨʝʙʠʪʝʣʝʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʨʝʛʠʦʥʘ. 

ɼʣʷ ʦʮʝʥʢʠ ʨʳʥʢʘ ʢʘʨʪʦʬʝʣʷ ʥʝʦʙʭʦʜʠʤʦ ʠʩʩʣʝʜʦʚʘʪʴ: ʦʙʲʝʤʳ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʩʧʨʦʩ ʠ ʧʨʝʜʣʦʞʝʥʠʝ ʥʘ ʥʝʛʦ, ʘ ʪʘʢʞʝ ʮʝʥʦʚʫʶ ʩʠʪʫʘʮʠʶ. 

ʇʨʦʮʝʩʩʳ ʫʩʪʘʥʦʚʣʝʥʠʷ ʨʳʥʢʘ ʢʘʨʪʦʬʝʣʷ, ʚʧʨʦʯʝʤ, ʢʘʢ ʠ ʜʨʫʛʠʭ 

ʧʨʦʜʫʢʪʦʚʳʭ ʨʳʥʢʦʚ ʋʢʨʘʠʥʳ, ʧʨʦʠʩʭʦʜʷʪ ʥʘ ʬʦʥʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʚ ʛʦʩʫʜʘʨʩʪʚʝ, ʥʦ ʚ ʵʪʦʡ ʩʬʝʨʝ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʛʦ 

ʥʝʨʝʰʝʥʥʳʭ ʧʨʦʙʣʝʤ. ʅʘʨʷʜʫ ʩ ʧʨʦʙʣʝʤʘʤʠ ʧʦʚʳʰʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ 

ʢʫʣʴʪʫʨʳ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʝʝ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʫʪʠ ʨʝʰʝʥʠʷ 

ʢʦʪʦʨʳʭ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʨʘʟʚʠʪʠʝ ʩʝʤʝʥʦʚʦʜʩʪʚʘ, 
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ʩʦʙʣʶʜʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ, ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʭʦʟʷʡʩʪʚʘʭ, ʩʝʛʦʜʥʷ ʚʦʟʥʠʢʘʶʪ ʧʨʦʙʣʝʤʳ 

ʥʝʩʦʚʝʨʰʝʥʩʪʚʘ ʤʝʭʘʥʠʟʤʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʨʳʥʢʘ. ʇʦʩʣʝʜʥʠʡ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʝʫʨʝʛʫʣʠʨʦʚʘʥʥʦʩʪʴʶ (ʥʠ ʩʦ ʩʪʦʨʦʥʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʦʨʛʘʥʦʚ, ʥʠ ʩʦ ʩʪʦʨʦʥʳ ʨʳʥʦʯʥʳʭ ʨʳʯʘʛʦʚ), ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴʶ, ʥʝʧʨʦʟʨʘʯʥʦʩʪʴʶ ʠ ʩʪʠʭʠʡʥʦʩʪʴʶ. ʇʦʵʪʦʤʫ ʨʳʥʦʢ 

ʢʘʨʪʦʬʝʣʷ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʨʳʥʦʯʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʋʢʨʘʠʥʝ ʥʝ 

ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʮʠʚʠʣʠʟʦʚʘʥʥʘʷ, ʫʨʝʛʫʣʠʨʦʚʘʥʥʘʷ ʠ 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ. 

ʎʝʣʴʶ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʦʚʨʝʤʝʥʥʦʝ 

ʩʦʩʪʦʷʥʠʝ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʨʳʥʢʘ ʢʘʨʪʦʬʝʣʷ, ʚʳʷʩʥʠʪʴ ʦʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ 

ʠ ʥʘʤʝʪʠʪʴ ʧʫʪʠ ʠʭ ʨʝʰʝʥʠʷ. 

 

РЕЗУЛЬТАТЫ ИССЛЕДОВАНИЙ 

 

ɸʥʘʣʠʟ ʢʘʨʪʦʬʝʣʝʧʨʦʜʫʢʪʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ʂʘʨʧʘʪʩʢʦʛʦ ʨʝʛʠʦʥʘ 

ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʪʥʦʰʝʥʠʡ 

ʧʦʷʚʠʣʠʩʴ ʦʪʜʝʣʴʥʳʝ ʥʝʛʘʪʠʚʥʳʝ ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʢʘʨʪʦʬʝʣʝʚʦʜʩʪʚʘ. 

ʕʪʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʢʘʨʜʠʥʘʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ 

ʧʦʣʴʟʫ ʤʝʣʢʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. ʅʘ ʧʨʠʫʩʘʜʝʙʥʳʝ ʭʦʟʷʡʩʪʚʘ ʥʘʩʝʣʝʥʠʷ 

ʧʨʠʭʦʜʠʪʩʷ 96,1% ʚʘʣʦʚʦʛʦ ʩʙʦʨʘ ʢʘʨʪʦʬʝʣʷ ʠ ʣʠʰʴ 3,9% ï ʥʘ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ. 

ʇʦ ʩʦʩʪʦʷʥʠʶ ʥʘ ʢʦʥʝʮ 2011 ʛʦʜʘ ʦʙʱʠʝ ʧʣʦʱʘʜʠ ʧʦʜ ʢʘʨʪʦʬʝʣʝʤ ʚ 

ʂʘʨʧʘʪʩʢʦʤ ʨʝʛʠʦʥʝ ʩʦʩʪʘʚʠʣʠ 242,4 ʪʳʩ. ʛʘ. ɺ ʩʪʨʫʢʪʫʨʝ ʧʦʩʝʚʥʳʭ 

ʧʣʦʱʘʜʝʡ ʦʙʣʘʩʪʝʡ, ʚʭʦʜʷʱʠʭ ʚ ʨʝʛʠʦʥ, ʦʥʠ ʩʦʩʪʘʚʣʷʣʠ 21,2%. ʃʴʚʦʚʩʢʘʷ 

ʦʙʣʘʩʪʴ ʧʨʠʥʘʜʣʝʞʠʪ ʢ ʯʠʩʣʫ ʢʨʫʧʥʝʡʰʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʢʘʨʪʦʬʝʣʷ. 

ʇʣʦʱʘʜʠ ʟʘʥʷʪʳʝ ʧʦʜ ʢʘʨʪʦʬʝʣʝʤ ʟʜʝʩʴ ʩʪʘʙʠʣʴʥʦ ʩʦʩʪʘʚʣʷʶʪ 95,0ï

100,0 ʪʳʩ. ʛʘ, ʪʦʛʜʘ ʢʘʢ ʚ ɿʘʢʘʨʧʘʪʩʢʦʡ ï 48,0, ʏʝʨʥʦʚʠʮʢʦʡ ï 46,0, ʀʚʘʥʦ-

ʌʨʘʥʢʦʚʩʢʦʡ ï 70,0 ʪʳʩ. ʛʘ. 

ʆʪʤʝʯʝʥʦ ʨʝʟʢʦʝ ʢʦʣʝʙʘʥʠʝ ʦʙʲʝʤʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʘʨʪʦʬʝʣʷ ʧʦ 

ʛʦʜʘʤ. ʂʘʨʧʘʪʩʢʠʡ ʨʝʛʠʦʥ ʟʘʥʠʤʘʝʪ 16,2-17,5% ʚʘʣʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʢʘʨʪʦʬʝʣʷ ʚ ʋʢʨʘʠʥʝ (ʪʘʙʣʠʮʘ 1). 

 

ʊʘʙʣʠʮʘ 1 ï ʇʨʦʠʟʚʦʜʩʪʚʦ ʢʘʨʪʦʬʝʣʷ ʚʦ ʚʩʝʭ ʢʘʪʝʛʦʨʠʷʭ ʭʦʟʷʡʩʪʚ 

ʂʘʨʧʘʪʩʢʦʛʦ ʨʝʛʠʦʥʘ, ʪʳʩ. ʪʦʥʥ [10] 

 

ʆʙʣʘʩʪʴ, ʨʝʛʠʦʥ 
ɻʦʜʘ 

2000 2005 2009 2010 2011 

ʋʢʨʘʠʥʘ 19838,1 19462,4 19666,1 18704,8 24247,7 

ʂʘʨʧʘʪʩʢʠʡ ʨʝʛʠʦʥ 3251,7 3036,0 3443,2 3021,6 3930,0 

ʚ ʪ.ʯ.: 

ɿʘʢʘʨʧʘʪʩʢʘʷ 
478,0 543,5 611,0 500,8 590,1 

ʀʚʘʥʦ-

ʌʨʘʥʢʦʚʩʢʘʷ 
845,3 755,1 818,8 765,6 886,5 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 1 

ʃʴʚʦʚʩʢʘʷ 1510,3 1297,3 1504,0 1258,8 1824,9 

ʏʝʨʥʦʚʠʮʢʘʷ 418,1 420,1 509,4 496,4 628,5 

% ʨʝʛʠʦʥʘ ʢ 

ʋʢʨʘʠʥʝ 
16,3 15,6 17,5 16,2 16,2 

 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʢʘʨʪʦʬʝʣʷ ʚ ʨʝʛʠʦʥʝ ʥʘʠʙʦʣʴʰʠʤ ʙʳʣʦ (3930,0 ʪʳʩ. ʪ), 

ʚ 2011 ʛ., ʥʘʠʤʝʥʴʰʠʤ (3021,6 ʪʳʩ. ʪ) ʚ 2010 ʛ. ʍʘʨʘʢʪʝʨʥʦ, ʯʪʦ ʚʘʣʦʚʦʝ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʘʨʪʦʬʝʣʷ ʚ ʨʝʛʠʦʥʝ ʚ 2011 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2010 ʛ. 

ʫʚʝʣʠʯʠʣʦʩʴ ʥʘ 908,4 ʪʳʩ. ʪ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘʠʙʦʣʴʰʠʡ ʧʨʦʮʝʥʪ (43,6ï46,4) ʚ ʚʘʣʦʚʦʤ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʢʘʨʪʦʬʝʣʷ ʚ ʨʝʛʠʦʥʝ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʃʴʚʦʚʩʢʫʶ ʦʙʣʘʩʪʴ, ʛʜʝ 

ʝʞʝʛʦʜʥʦ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʩ 1258 ʜʦ 1824 ʪʳʩ. ʪʦʥʥ ʢʘʨʪʦʬʝʣʷ. ɺ ʧʨʝʜʝʣʘʭ 

500ï900 ʪʳʩ. ʪʦʥʥ ï ʚ ʜʨʫʛʠʭ ʦʙʣʘʩʪʷʭ ʨʝʛʠʦʥʘ. ʆʪ ʦʙʱʝʛʦ ʚʘʣʦʚʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʘʨʪʦʬʝʣʷ ʚ 2011 ʛʦʜʫ 98,5% ʙʳʣʦ ʧʨʦʠʟʚʝʜʝʥʦ ʥʘʩʝʣʝʥʠʝʤ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʨʝʛʠʦʥʝ ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʫʤʝʥʴʰʝʥʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʘʨʪʦʬʝʣʷ ʚ ʭʦʟʷʡʩʪʚʘʭ ʥʘʩʝʣʝʥʠʷ, ʦʩʦʙʝʥʥʦ ʵʪʦ ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʃʴʚʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ɽʩʣʠ ʚ 2009 ʛ. ʚʘʣʦʚʦʡ ʩʙʦʨ 

ʢʘʨʪʦʬʝʣʷ ʚ ʭʦʟʷʡʩʪʚʘʭ ʥʘʩʝʣʝʥʠʷ ʦʙʣʘʩʪʠ ʩʦʩʪʘʚʣʷʣ 99,5%, ʪʦ ʚ 2011 ï 

96,5%, ʪ.ʝ. ʫʤʝʥʴʰʠʣʩʷ ʥʘ 3,0%. ɺʘʣʦʚʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʘʨʪʦʬʝʣʷ ʩ.-ʭ. 

ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʩʦʩʪʘʚʠʣ ʣʠʰʴ 6,7 ʪʳʩ. ʪʦʥʥ, ʘ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚʦʟʨʦʩʣʦ 

ʜʦ 48,9ï54,7 ʪʳʩ. ʪʦʥʥ ʠʣʠ ʚ 7ï8 ʨʘʟ. ʊʘʢʘʷ ʪʝʥʜʝʥʮʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʠ ʚ 

ʜʨʫʛʠʭ ʦʙʣʘʩʪʷʭ, ʭʦʪʷ ʵʪʦʪ ʧʨʦʮʝʥʪ ʠ ʷʚʣʷʝʪʩʷ ʥʝʚʳʩʦʢʠʤ (ʪʘʙʣʠʮʘ 2). 

 

ʊʘʙʣʠʮʘ 2 ï ʇʨʦʠʟʚʦʜʩʪʚʦ ʢʘʨʪʦʬʝʣʷ ʥʘʩʝʣʝʥʠʝʤ ʚ % ʢ ʦʙʱʝʤʫ 

ʧʨʦʠʟʚʦʜʩʪʚʫ ʂʘʨʧʘʪʩʢʦʛʦ ʨʝʛʠʦʥʘ, % [10] 
 

ʆʙʣʘʩʪʴ, ʨʝʛʠʦʥ 
ɻʦʜʘ 

2000 2005 2009 2010 2011 

ʋʢʨʘʠʥʘ 98,6 98,8 98,8 97,4 96,9 

ʂʘʨʧʘʪʩʢʠʡ ʨʝʛʠʦʥ 98,7 99,2 99,2 98,5 98,3 

ʚ ʪ.ʯ.: ɿʘʢʘʨʧʘʪʩʢʘʷ 98,2 98,4 98,4 98,4 98,2 

ʀʚʘʥʦ-ʌʨʘʥʢʦʚʩʢʘʷ 99,3 99,7 99,7 99,6 99,2 

ʃʴʚʦʚʩʢʘʷ 98,9 99,5 99,5 96,4 96,5 

ʏʝʨʥʦʚʠʮʢʘʷ 98,4 99,3 99,3 99,5 99,2 

 

ʋʨʦʞʘʡʥʦʩʪʴ ʢʘʨʪʦʬʝʣʷ ʚ ʨʝʛʠʦʥʝ ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩʦʩʪʘʚʣʷʝʪ 

13,8ï17,2 ʪ/ʛʘ ʠ ʷʚʣʷʝʪʩʷ ʥʘ 2,3ï3,7% ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ 

ʩʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʠʤʠ ʜʘʥʥʳʤʠ ʧʦ ʋʢʨʘʠʥʝ, ʦʜʥʘʢʦ ʦʩʪʘʝʪʩʷ ʥʠʞʝ, ʯʝʤ ʚ 

ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ɽʚʨʦʧʳ. ɹʦʣʝʝ ʚʳʩʦʢʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʢʘʨʪʦʬʝʣʷ (16,6 ï

18,9 ʪ/ʛʘ) ʚ 2011 ʛ. ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʚ ʏʝʨʥʦʚʠʮʢʦʡ, ɿʘʢʘʨʧʘʪʩʢʦʡ ʠ 

ʃɹ ʚʦʚʩʢʦʡ ʦʙʣʘʩʪʷʭ, ʪʦʛʜʘ ʢʘʢ ʚ ʀʚʘʥʦ-ʌʨʘʥʢʦʚʩʢʦʡ ʚʩʝʛʦ 14,6 ʪ/ʛʘ 

(ʪʘʙʣʠʮʘ 3). 
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ʉʧʨʦʩ ʥʘ ʧʨʦʜʫʢʮʠʶ ʢʘʨʪʦʬʝʣʝʚʦʜʩʪʚʘ ʠ ʧʦʟʠʮʠʷ ʝʛʦ ʥʘ ʨʳʥʢʝ 

ʦʢʘʟʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʮʝʥʫ. ʅʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ 

ʨʘʚʥʦʚʝʩʥʦʝ ʩʦʩʪʦʷʥʠʝ ʨʳʥʢʘ, ʢʦʛʜʘ ʦʪʩʫʪʩʪʚʫʶʪ ʜʝʬʠʮʠʪ ʠ 

ʧʝʨʝʥʘʩʳʱʝʥʠʝ, ʪ.ʝ. ʩʧʨʦʩ ʨʘʚʝʥ ʧʨʝʜʣʦʞʝʥʠʶ. 

ʉʝʡʯʘʩ ʧʨʝʜʣʦʞʝʥʠʝ ʧʨʦʜʫʢʮʠʠ ʢʘʨʪʦʬʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʥʘ 

ʚʥʫʪʨʝʥʥʝʤ ʨʳʥʢʝ ʬʦʨʤʠʨʫʝʪʩʷ ʟʘ ʩʯʝʪ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʠʪʝʣʷ, 

ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝ ʙʦʣʝʝ 50% ʪʦʚʘʨʦʦʙʦʨʦʪʘ. 

 

ʊʘʙʣʠʮʘ 3 ï ʋʨʦʞʘʡʥʦʩʪʴ ʢʘʨʪʦʬʝʣʷ ʚʦ ʚʩʝʭ ʢʘʪʝʛʦʨʠʷʭ ʭʦʟʷʡʩʪʚ 

ʂʘʨʧʘʪʩʢʦʛʦ ʨʝʛʠʦʥʘ, ʪ/ʛʘ [10] 
 

ʆʙʣʘʩʪʴ, ʨʝʛʠʦʥ 
ɻʦʜʘ 

2000 2005 2009 2010 2011 

ʋʢʨʘʠʥʘ 12,2 12,8 14,0 13,3 16,8 

ʂʘʨʧʘʪʩʢʠʡ ʨʝʛʠʦʥ 13,8 13,3 15,6 13,8 17,2 

ʚ ʪ.ʯ.: ɿʘʢʘʨʧʘʪʩʢʘʷ 13,9 15,6 16,9 14,1 16,6 

ʀʚʘʥʦ-ʌʨʘʥʢʦʚʩʢʘʷ 13,6 11,6 13,6 12,7 14,6 

ʃʴʚʦʚʩʢʘʷ 14,3 13,0 15,8 13,3 18,9 

ʏʝʨʥʦʚʠʮʢʘʷ 13,3 13,1 16,1 14,9 18,7 

% ʨʝʛʠʦʥʘ ʢ ʋʢʨʘʠʥʝ 113,2 103,9 111,9 103,7 102,4 

 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʵʪʦ ʧʨʝʜʣʦʞʝʥʠʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴʶ, 

ʠʤʝʝʪ ʯʝʪʢʦ ʚʳʨʘʞʝʥʥʫʶ ʩʝʟʦʥʥʫʶ ʮʠʢʣʠʯʥʦʩʪʴ. ʊʘʢ, ʥʘ ʣʝʪʦ-ʦʩʝʥʴ 

ʧʨʠʭʦʜʠʪʩʷ 75ï80% ʛʦʜʦʚʦʛʦ ʪʦʚʘʨʦʦʙʦʨʦʪʘ ʧʨʦʜʫʢʮʠʠ, ʘ ʥʘ ʟʠʤʫ ʪʦʣʴʢʦ ï 

20ï25%. ʊʘʢʘʷ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ ʧʨʝʜʣʦʞʝʥʠʷ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʦʥʘ 

ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʟʘ ʩʯʝʪ ʧʨʠʨʦʜʥʳʭ ʬʘʢʪʦʨʦʚ, ʘ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-

ʤʝʥʝʜʞʝʨʩʢʠʝ ʩʚʝʜʝʥʦ ʢ ʤʠʥʠʤʫʤʫ. ʕʪʘ ʧʨʦʙʣʝʤʘ ʫʩʫʛʫʙʣʷʝʪʩʷ ʝʱʝ ʠ 

ʧʦʪʦʤʫ, ʯʪʦ ʚ ʢʘʨʪʦʬʝʣʝʚʦʜʩʪʚʝ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ 

ʪʝʩʥʦ ʧʝʨʝʧʣʝʪʘʝʪʩʷ ʩ ʝʩʪʝʩʪʚʝʥʥʳʤ. 

ɸʥʘʣʠʟ ʮʝʥ ʥʘ ʛʦʨʦʜʩʢʠʭ ʨʳʥʢʘʭ ʨʝʛʠʦʥʘ ʧʦʜʪʚʝʨʞʜʘʝʪ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʝʙʘʥʠʝ ʠʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʝʩʷʮʘ ʨʝʘʣʠʟʘʮʠʠ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʮʝʥʳ ʥʘ ʢʘʨʪʦʬʝʣʴ ʚ 2011 ʛ. ʚ ʂʘʨʧʘʪʩʢʦʤ 

ʨʝʛʠʦʥʝ ʙʳʣʠ ʚʳʩʦʢʠʤʠ ʢʘʢ ʚʦ ʚʨʝʤʷ ʨʝʘʣʠʟʘʮʠʠ ʫʨʦʞʘʷ ʣʝʪʦʤ-ʦʩʝʥʴʶ, 

ʪʘʢ ʠ ʟʠʤʦʡ. ʇʨʠʯʠʥʦʡ ʩʪʦʣʴ ʨʝʟʢʦʛʦ ʩʢʘʯʢʘ ʮʝʥ ʥʘ ʢʘʨʪʦʬʝʣʴ ʙʳʣʠ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ 2010 ʛʦʜʘ ʠ ʟʥʘʯʠʪʝʣʴʥʳʡ ʥʝʜʦʙʦʨ 

ʚʘʣʦʚʳʭ ʩʙʦʨʦʚ ʢʘʨʪʦʬʝʣʷ. 

ʌʘʢʪʠʯʝʩʢʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʂʘʨʧʘʪʩʢʠʡ ʨʝʛʠʦʥ ʷʚʣʷʝʪʩʷ 

ʣʠʜʝʨʦʤ ʧʦ ʚʳʨʘʱʠʚʘʥʠʶ ʢʘʨʪʦʬʝʣʷ ʚ ʋʢʨʘʠʥʝ (16,2ï17,5% ʚʘʣʦʚʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ) ʮʝʥʳ ʥʘ ʢʘʨʪʦʬʝʣʴ ʚ 2011 ʛʦʜʫ ʙʳʣʠ ʚʳʰʝ ʥʘ 9,3ï13,7% ʯʝʤ 

ʚ ʩʨʝʜʥʝʤ ʧʦ ʋʢʨʘʠʥʝ. ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʠʤʠ (6,0 ʛʨʠʚʝʥ) ʚ ʬʝʚʨʘʣʝ ʙʳʣʠ 

ʮʝʥʳ ʚ ɿʘʢʘʨʧʘʪʩʢʦʡ ʦʙʣʘʩʪʠ, ʚ ʠʶʥʝ 9,0 ʛʨʠʚʝʥ ʚ ʀʚʘʥʦ-ʌʨʘʥʢʦʚʩʢʦʡ 

ʦʙʣʘʩʪʠ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 9,1 ʠ 22,9% ʚʳʰʝ, ʯʝʤ ʩʨʝʜʥʠʝ ʮʝʥʳ ʧʦ 

ʋʢʨʘʠʥʝ. 
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ʉʨʝʜʥʷʷ ʮʝʥʘ ʥʘ ʢʘʨʪʦʬʝʣʴ ʥʘ ʛʦʨʦʜʩʢʠʭ ʨʳʥʢʘʭ ʦʙʣʘʩʪʝʡ, ʚʭʦʜʷʱʠʭ 

ʚ ʂʘʨʧʘʪʩʢʠʡ ʨʝʛʠʦʥ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʝʣʘ ʦʪ ʩʧʨʦʩʘ ʠ 

ʧʨʝʜʣʦʞʝʥʠʷ, ʟʘʪʨʘʪ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʨʝʘʣʠʟʘʮʠʶ, ʩʨʦʢʘ ʨʝʘʣʠʟʘʮʠʠ, 

ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʤʝʩʪʘ ʧʨʦʠʟʚʦʜʩʪʚʘ (ʪʘʙʣʠʮʘ 4). 

ʅʫʞʥʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʨʳʥʦʯʥʳʡ ʩʧʨʦʩ ʥʘ ʢʘʨʪʦʬʝʣʴ ʩʫʱʝʩʪʚʝʥʥʦ 

ʠʟʤʝʥʠʣʩʷ. ʇʨʝʞʜʝ ʚʩʝʛʦ, ʚʦʟʨʦʩʣʘ ʝʛʦ ʧʦʪʨʝʙʥʦʩʪʴ ʜʣʷ ʧʠʪʘʥʠʷ ʣʝʪʦʤ: 

ʠʤʝʥʥʦ ʚ ʵʪʦ ʚʨʝʤʷ ʚ ʢʣʫʙʥʷʭ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚʠʪʘʤʠʥʦʚ, 

ʫʛʣʝʨʦʜʦʚ, ʥʝʟʘʤʝʥʠʤʳʭ ʘʤʠʥʦʢʠʩʣʦʪ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʠ ʚʳʩʦʢʠʝ ʮʝʥʳ ʥʘ 

ʥʝʛʦ, ʘ ʙʦʣʝʝ ʩʪʘʙʠʣʴʥʳʝ ʮʝʥʳ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚ ʧʝʨʠʦʜ ʩʙʳʪʘ ʤʘʩʩʦʚʦʛʦ 

ʫʨʦʞʘʷ ʚ ʪʝʢʫʱʝʤ ʛʦʜʫ, ʘ ʪʘʢʞʝ ʩʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʳ ʣʝʪʥʝʛʦ ʧʝʨʠʦʜʘ, 

ʢʦʛʜʘ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʙʝʩʧʝʯʝʥʠʷ ʩʳʨʴʝʤ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ 

ʧʨʝʜʧʨʠʷʪʠʡ. 

 

ʊʘʙʣʠʮʘ 4 ï ʉʨʝʜʥʷʷ ʮʝʥʘ ʥʘ ʢʘʨʪʦʬʝʣʴ ʥʘ ʛʦʨʦʜʩʢʠʭ ʨʳʥʢʘʭ ʦʙʣʘʩʪʝʡ 

ʂʘʨʧʘʪʩʢʦʛʦ ʨʝʛʠʦʥʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ  ʦʪ ʩʝʟʦʥʘ, ʛʨʥ/ʢʛ [10] 

 

ʆʙʣʘʩʪʴ, ʨʝʛʠʦʥ 
ʌʝʚʨʘʣʴ ʀʶʥʴ 

2009  2010  2011  2009  2010  2011  

ʋʢʨʘʠʥʘ 2,84 4,29 5,50 3,20 3,59 7,32 

ʂʘʨʧʘʪʩʢʠʡ ʨʝʛʠʦʥ 3,02 3,67 5,49 3,63 3,36 7,42 

ʚ ʪ.ʯ.: ɿʘʢʘʨʧʘʪʩʢʘʷ 3,5 3,25 6,0 3,5 4,0 7,5 

ʀʚʘʥʦ-ʌʨʘʥʢʦʚʩʢʘʷ 3,0 3,75 5,5 4,0 3,0 9,0 

ʃʴʚʦʚʩʢʘʷ 2,46 3,67 5,25 3,3 3,13 7,17 

ʏʝʨʥʦʚʠʮʢʘʷ 3,05 4,0 5,20 3,73 3,3 6,0 

 

ʅʘʙʣʶʜʘʝʪʩʷ ʠ ʩʝʟʦʥʥʘʷ ʮʠʢʣʠʯʥʦʩʪʴ ʮʝʥ: ʨʦʩʪ ʠʭ ʩ ʫʤʝʥʴʰʝʥʠʝʤ 

ʟʘʧʘʩʦʚ ʠ ʩʥʠʞʝʥʠʝ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʫʙʦʨʦʯʥʳʭ ʨʘʙʦʪ, ʢʦʛʜʘ ʧʨʦʠʩʭʦʜʠʪ 

ʤʘʩʩʦʚʘʷ ʨʝʘʣʠʟʘʮʠʷ ʢʘʨʪʦʬʝʣʷ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ, ʢʦʪʦʨʳʝ ʥʝ ʠʤʝʶʪ 

ʚʦʟʤʦʞʥʦʩʪʠ ʭʨʘʥʠʪʴ ʚʳʨʘʱʝʥʥʳʡ ʫʨʦʞʘʡ, ʘ ʧʦʪʨʝʙʠʪʝʣʠ ʜʝʣʘʶʪ ʟʘʧʘʩʳ 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ ʢʘʨʪʦʬʝʣʷ.  

ʇʦʵʪʦʤʫ, ʙʝʟ ʢʦʨʝʥʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʩʠʩʪʝʤʳ ʟʘʛʦʪʦʚʢʠ ʠ ʭʨʘʥʝʥʠʷ 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ ʢʘʨʪʦʬʝʣʷ ʥʝ ʙʫʜʝʪ ʧʨʝʦʜʦʣʝʥʦ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʨʘʟʥʠʮʳ ʚ ʮʝʥʘʭ ʨʝʘʣʠʟʘʮʠʠ. ɿʥʘʯʠʪʝʣʴʥʘʷ ʨʘʟʥʠʮʘ ʚ ʮʝʥʘʭ ʷʚʣʷʝʪʩʷ 

ʚʘʞʥʳʤ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦʤ ʥʠʟʢʦʡ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʤʦʙʠʣʴʥʦʩʪʠ ʢʘʨʪʦʬʝʣʷ, 

ʢʘʢ ʨʳʥʦʯʥʦʛʦ ʪʦʚʘʨʘ ʠ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʨʘʟʣʠʯʠʷ ʚ ʫʨʦʚʥʷʭ ʜʦʭʦʜʦʚ 

ʥʘʩʝʣʝʥʠʷ ʨʘʟʥʳʭ ʨʝʛʠʦʥʦʚ ʩʪʨʘʥʳ. 

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʦʜʥʦʡ ʪʦʥʥʳ ʢʘʨʪʦʬʝʣʷ ʚ 2011 

ʛʦʜʫ ʙʳʣʘ ʚʳʩʦʢʦʡ. ʇʦ ʋʢʨʘʠʥʝ ʦʥʘ ʩʦʩʪʘʚʣʷʣʘ 1171,1 ʛʨʥ ʟʘ ʪʦʥʥʫ 

ʢʘʨʪʦʬʝʣʷ ʠ ʙʳʣʘ ʚ 1,5 ʨʘʟʘ ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2008 ʛʦʜʦʤ. ʅʘʠʙʦʣʝʝ 

ʚʳʩʦʢʦʡ ʚ ʦʙʣʘʩʪʷʭ ʂʘʨʧʘʪʩʢʦʛʦ ʨʝʛʠʦʥʘ (2652,0 ʛʨʥ/ʪ) ʩʝʙʝʩʪʦʠʤʦʩʪʴ 

ʢʘʨʪʦʬʝʣʷ ʙʳʣʘ ʚ ʏʝʨʥʦʚʠʮʢʦʡ ʦʙʣʘʩʪʠ ʠ ʧʨʝʚʳʰʘʣʘ ʚ 2,3 ʨʘʟʘ ʵʪʠ 

ʧʦʢʘʟʘʪʝʣʠ ʧʦ ʋʢʨʘʠʥʝ. ʊʦʣʴʢʦ ʚ ʦʜʥʦʡ ʠʟ ʦʙʣʘʩʪʝʡ ʂʘʨʧʘʪʩʢʦʛʦ ʨʝʛʠʦʥʘ, 

ʃʴʚʦʚʩʢʦʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʢʘʨʪʦʬʝʣʷ ʙʳʣʘ ʥʠʞʝ, ʯʝʤ ʚ 

ʮʝʣʦʤ ʧʦ ʋʢʨʘʠʥʝ ʠ ʩʦʩʪʘʚʣʷʣʘ 1044,8 ʛʨʥ/ʪ, ʠʣʠ ʥʘ 126,3 ʛʨʥ ʤʝʥʴʰʝ. 
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ʉʨʝʜʥʷʷ ʮʝʥʘ ʨʝʘʣʠʟʘʮʠʠ ʢʘʨʪʦʬʝʣʷ ʚ ʂʘʨʧʘʪʩʢʦʤ ʨʝʛʠʦʥʝ 

ʚʦʟʨʘʩʪʘʣʘ ʙʦʣʝʝ ʙʳʩʪʨʳʤʠ ʪʝʤʧʘʤʠ, ʯʝʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ 

ʩʝʙʝʩʪʦʠʤʦʩʪʴ. ɽʩʣʠ ʚ 2009 ʛʦʜʫ 1 ʪ ʢʘʨʪʦʬʝʣʷ ʨʝʘʣʠʟʦʚʳʚʘʣʘʩʴ ʚ ʩʨʝʜʥʝʤ 

ʧʦ ʋʢʨʘʠʥʝ ʧʦ ʮʝʥʝ 1131,5 ʛʨʥ, ʪʦ ʚ 2011 ʛ. ʮʝʥʘ ʩʦʩʪʘʚʠʣʘ 2253,0 ʛʨʥ, 

ʨʘʟʥʠʮʘ 1121,5 ʛʨʥ. ʎʝʥʘ ʟʘ ʵʪʦʪ ʧʝʨʠʦʜ ʚʳʨʦʩʣʘ ʚ 2 ʨʘʟʘ. 

ʇʦ ʩʘʤʦʡ ʚʳʩʦʢʦʡ ʮʝʥʝ ʚ ʦʙʣʘʩʪʷʭ ʂʘʨʧʘʪʩʢʦʛʦ ʨʝʛʠʦʥʘ 

ʨʝʘʣʠʟʦʚʳʚʘʣʠ ʢʘʨʪʦʬʝʣʴ ʚ ʏʝʨʥʦʚʠʮʢʦʡ ʦʙʣʘʩʪʠ 4119,1 ʛʨʥ/ʪ, ʯʪʦ ʚ 1,96 

ʨʘʟʘ, ʙʦʣʴʰʝ ʯʝʤ ʧʦ ʋʢʨʘʠʥʝ. ɼʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʝ ʨʝʘʣʠʟʘʮʠʦʥʥʳʝ ʮʝʥʳ 

(2729,6 ʛʨʥ) ʙʳʣʠ ʚ ʀʚʘʥʦ-ʌʨʘʥʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʢʘʨʪʦʬʝʣʷ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ ʚ ʂʘʨʧʘʪʩʢʦʤ ʨʝʛʠʦʥʝ ʚ 

2011 ʛʦʜʫ ʩʦʩʪʘʚʣʷʣʦ 647 ʢʛ, ʯʪʦ ʚ 22,1% ʙʦʣʴʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ 

ʩʨʝʜʥʠʤʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʦʪʨʝʙʣʝʥʠʷ ʚ ʋʢʨʘʠʥʝ. ɺ 

ʨʘʩʯʸʪʝ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʘʨʪʦʬʝʣʷ ʚ 2011 ʛ ʧʦ ʋʢʨʘʠʥʝ 

ʩʦʩʪʘʚʣʷʣʦ 530 ʢʛ. ʂʨʫʧʥʝʡʰʠʤ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ ʢʘʨʪʦʬʝʣʷ ʚ ʨʝʛʠʦʥʝ 

(642ï717 ʢʛ) ʙʳʣʠ ʃʴʚʦʚʩʢʘʷ, ʏʝʨʥʦʚʠʮʢʘʷ ʠ ʀʚʘʥʦ-ʌʨʘʥʢʦʚʩʢʘʷ ʦʙʣʘʩʪʠ 

(ʪʘʙʣʠʮʘ 5). 

 

ʊʘʙʣʠʮʘ 5 ï ʇʨʦʠʟʚʦʜʩʪʚʦ ʠ ʧʦʪʨʝʙʣʝʥʠʝ ʢʘʨʪʦʬʝʣʷ ʧʦ ʂʘʨʧʘʪʩʢʦʤʫ 

ʨʝʛʠʦʥʫ [10] 
 

ʆʙʣʘʩʪʴ, ʨʝʛʠʦʥ 

ʏʠʩʣʝʥʥʦʩʪʴ 

ʥʘʩʝʣʝʥʠʷ 

ʩʦʩʪʦʷʥʠʝʤ 

ʥʘ  

1.01.2012ʛ., 

ʪʳʩ. ʯʝʣ. 

ʇʨʦʠʟ-

ʚʦʜʩʪʚʦ 

ʢʘʨʪʦʬʝʣʷ ʚ 

2011 ʛ., 

ʪʳʩ. ʪʦʥ 

ɺ ʨʘʩʯʝʪʝ ʥʘ ʜʫʰʫ 

ʥʘʩʝʣʝʥʠʷ, ʢʛ 

ʧʨʦʠʟ-

ʚʦʜʩʪʚʦ 

ʧʦʪʨʝʙ-

ʣʝʥʠʝ 

ʋʢʨʘʠʥʘ 45778,5 24247,7 530 139 

ʂʘʨʧʘʪʩʢʠʡ ʨʝʛʠʦʥ 6076,2 3930,0 647 154 

ʚ ʪ.ʯ.: ɿʘʢʘʨʧʘʪʩʢʘʷ 1247,4 590,1 437 137 

ʀʚʘʥʦ-ʌʨʘʥʢʦʚʩʢʘʷ 1379,8 886,5 642 183 

ʃʴʚʦʚʩʢʘʷ 2544,7 1824,9 717 154 

ʏʝʨʥʦʚʠʮʢʘʷ 904,3 628,5 695 141 

 

ʌʦʥʜ ʧʦʪʨʝʙʣʝʥʠʷ ʥʘʩʝʣʝʥʠʝʤ ʋʢʨʘʠʥʳ ʢʘʨʪʦʬʝʣʷ ʩʦʩʪʘʚʣʷʝʪ 

6000 ʪʳʩ. ʪ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʧʦʪʨʝʙʥʦʩʪʴ ʥʘ ʦʜʥʦʛʦ ʯʝʣʦʚʝʢʘ ʥʘ 

ʫʨʦʚʥʝ 128,9 ʢʛ (ʨʘʮʠʦʥʘʣʴʥʘʷ ʥʦʨʤʘ ʧʦʪʨʝʙʣʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 121 ʢʛ, 

ʤʠʥʠʤʘʣʴʥʘʷ 94 ʢʛ). 

ʇʦ ʦʙʲʝʤʫ ʧʦʪʨʝʙʣʝʥʠʷ ʢʘʨʪʦʬʝʣʷ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ ʚ ʨʝʛʠʦʥʝ 

ʣʠʜʠʨʫʝʪ ʀʚʘʥʦ-ʌʨʘʥʢʦʚʩʢʘʷ ʦʙʣʘʩʪʴ ï 183 ʢʛ. ɺ ʦʩʪʘʣʴʥʳʭ ʦʙʣʘʩʪʷʭ ʚ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʧʨʝʚʳʰʝʥ ʧʦʨʦʛ ʨʘʮʠʦʥʘʣʴʥʦʡ ʥʦʨʤʳ, ʘ ʠʤʝʥʥʦ: 

ʚ ɿʘʢʘʨʧʘʪʩʢʦʡ ʥʘ 16 ʢʛ, ʃʴʚʦʚʩʢʦʡ ʥʘ 33 ʢʛ, ʏʝʨʥʦʚʠʮʢʦʡ ï ʥʘ 20 ʢʛ. ɺ 

ʮʝʣʦʤ, ʚ ʂʘʨʧʘʪʩʢʦʤ ʨʝʛʠʦʥʝ ʧʦʨʦʛ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʢʘʨʪʦʬʝʣʷ 

ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ ʧʨʝʚʳʰʘʝʪ ʥʘ 33 ʢʛ ʪʦʛʜʘ ʢʘʢ ʧʦ ʋʢʨʘʠʥʝ ï ʥʘ 18 ʢʛ. 
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ʉʫʱʝʩʪʚʝʥʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʘʨʪʦʬʝʣʷ ʥʘ ʜʫʰʫ 

ʥʘʩʝʣʝʥʠʷ ʥʘʜ ʝʛʦ ʧʦʪʨʝʙʣʝʥʠʝʤ ʪʨʝʙʫʝʪ ʥʘʨʷʜʫ ʩ ʧʦʚʳʰʝʥʠʝʤ 

ʫʨʦʞʘʡʥʦʩʪʠ ʢʘʨʪʦʬʝʣʷ ʚ ʨʝʛʠʦʥʝ ʦʨʛʘʥʠʟʘʮʠʠ ʤʝʞʨʝʛʠʦʥʘʣʴʥʦʛʦ 

ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʨʦʜʫʢʮʠʠ ʦʪʨʘʩʣʠ ʢʘʨʪʦʬʝʣʝʚʦʜʩʪʚʘ. 

ɸʥʘʣʠʪʠʯʝʩʢʠʡ ʦʙʟʦʨ ʠ ʘʥʘʣʠʟ ʩʦʩʪʦʷʥʠʷ ʠ ʧʨʦʙʣʝʤ ʨʝʛʠʦʥʘʣʴʥʦʛʦ 

ʨʳʥʢʘ ʢʘʨʪʦʬʝʣʷ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ ʠ ʥʘʤʝʪʠʪʴ ʧʫʪʠ 

ʨʝʰʝʥʠʷ: 

ï ʦʩʥʦʚʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʘʨʪʦʬʝʣʷ 96,1% ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʚ 

ʭʦʟʷʡʩʪʚʘʭ ʥʘʩʝʣʝʥʠʷ; 

ï ʚʘʣʦʚʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʘʨʪʦʬʝʣʷ ʚ ʨʝʛʠʦʥʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʋʢʨʘʠʥʦʡ ʩʦʩʪʘʚʣʷʝʪ 16,2ï17,5%, ʦʪʤʝʯʝʥʦ ʨʝʟʢʦʝ ʢʦʣʝʙʘʥʠʝ ʚʘʣʦʚʦʛʦ 

ʩʙʦʨʘ ʢʘʨʪʦʬʝʣʷ ʧʦ ʛʦʜʘʤ; 

ï ʫʨʦʞʘʡʥʦʩʪʴ ʢʘʨʪʦʬʝʣʷ ʚ ʨʝʛʠʦʥʝ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩʦʩʪʘʚʣʷʝʪ 

13,8ï17,2 ʪ/ʛʘ ʠ ʷʚʣʷʝʪʩʷ ʥʘ 2,3ï3,7% ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ 

ʩʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʠʤʠ ʜʘʥʥʳʤʠ ʧʦ ʋʢʨʘʠʥʝ; 

ï ʥʘ ʨʳʥʢʝ ʢʘʨʪʦʬʝʣʷ ʚ ʨʝʛʠʦʥʝ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʝʚʳʰʝʥʠʝ 

ʧʨʝʜʣʦʞʝʥʠʷ ʥʘʜ ʩʧʨʦʩʦʤ. ʇʨʝʜʣʦʞʝʥʠʝ ʧʨʦʜʫʢʮʠʠ ʢʘʨʪʦʬʝʣʝʚʦʜʩʪʚʘ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴʶ ʠ ʠʤʝʝʪ ʯʝʪʢʦ ʚʳʨʘʞʝʥʥʫʶ ʩʝʟʦʥʥʫʶ 

ʮʠʢʣʠʯʥʦʩʪʴ; 

ï ʦʪʩʫʪʩʪʚʠʝ ʩʪʘʙʠʣʴʥʦʛʦ ʧʦ ʦʙʲʝʤʘʤ ʠ ʮʝʥʘʤ ʨʳʥʢʘ ʢʘʨʪʦʬʝʣʷ 

ʩʦʟʜʘʝʪ ʜʣʷ ʝʝ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʫʩʣʦʚʠʷ ʥʝʫʚʝʨʝʥʥʦʩʪʠ ʚ ʚʳʙʦʨʝ ʨʳʥʦʯʥʦʡ 

ʦʨʠʝʥʪʘʮʠʠ; 

ï ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʦʜʥʦʡ ʪʦʥʥʳ ʢʘʨʪʦʬʝʣʷ ʧʦ 

ʨʝʛʠʦʥʫ ʫʚʝʣʠʯʠʣʘʩʴ ʚ 1,5, ʘ ʩʨʝʜʥʷʷ ʮʝʥʘ ʨʝʘʣʠʟʘʮʠʠ ʢʘʨʪʦʬʝʣʷ ʚʦʟʨʦʩʣʘ 

ʚ 2 ʨʘʟʘ; 

ï ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʘʨʪʦʬʝʣʷ ʚ ʨʘʩʯʝʪʝ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ ʚ ʨʝʛʠʦʥʝ 

ʩʦʩʪʘʚʣʷʝʪ 647 ʢʛ, ʘ ʧʦʪʨʝʙʣʝʥʠʝ 154 ʢʛ ʠ ʧʨʝʚʳʰʘʝʪ ʧʦʨʦʛ ʨʘʮʠʦʥʘʣʴʥʦʛʦ 

ʧʦʪʨʝʙʣʝʥʠʷ ʥʘ 33 ʢʛ. 

ʆʩʥʦʚʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʨʳʥʢʘ ʢʘʨʪʦʬʝʣʷ, 

ʢʦʪʦʨʳʝ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʥʝʨʝʰʝʥʥʳʤʠ ʦʩʪʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ: 

ï ʦʩʪʘʝʪʩʷ ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʡ ʩʪʨʫʢʪʫʨʘ ʩʧʨʦʩʘ ʠ ʧʨʝʜʣʦʞʝʥʠʷ ʚ 

ʩʚʷʟʠ ʩ ʥʠʟʢʠʤʠ ʜʦʭʦʜʘʤʠ ʥʘʩʝʣʝʥʠʷ ʠ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʦʙʝʩʧʝʯʝʥʠʷ 

ʧʨʦʜʫʢʮʠʝʡ ʢʘʨʪʦʬʝʣʝʚʦʜʩʪʚʘ ʟʘ ʩʯʝʪ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʩʝʢʪʦʨʘ; 

ï ʧʨʦʜʘʞʘ ʢʘʨʪʦʬʝʣʷ ʤʦʥʦʧʦʣʠʟʠʨʦʚʘʥʥʳʤʠ ʧʝʨʝʢʫʧʱʠʢʘʤʠ, 

ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʥʠʞʝʥʠʷ ʟʘʢʫʧʦʯʥʳʭ ʠ ʫʚʝʣʠʯʝʥʠʷ 

ʨʦʟʥʠʯʥʳʭ ʮʝʥ, ʧʨʠʩʚʘʠʚʘʷ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʜʦʭʦʜʦʚ, 

ʩʦʟʜʘʥʥʳʭ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʠʟʚʦʜʩʪʚʘ; 

ï ʥʝʙʣʘʛʦʧʨʠʷʪʥʘʷ ʮʝʥʦʚʘʷ ʧʦʣʠʪʠʢʘ, ʧʦ ʩʢʦʣʴʢʦ ʮʝʥʳ ʚʳʩʦʢʠʝ ʜʣʷ 

ʧʦʪʨʝʙʠʪʝʣʝʡ ʠ ʦʯʝʥʴ ʥʠʟʢʠʝ ʜʣʷ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʫ ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʭʦʟʷʡʩʪʚ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʜʘʞʝ ʧʨʦʩʪʦʝ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʜʫʢʮʠʠ 

ʢʘʨʪʦʬʝʣʝʚʦʜʩʪʚʘ; 

ï ʥʝʜʦʩʪʘʪʦʯʥʦ ʨʘʟʚʠʪʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʨʳʥʢʘ, ʪʘʢ ʢʘʢ ʧʦʯʪʠ 

ʧʦʣʥʦʩʪʴʶ ʧʨʝʢʨʘʱʝʥʘ ʨʘʙʦʪʘ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʡ ʢʦʦʧʝʨʘʮʠʠ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʠʭ ʧʨʦʙʣʝʤ ʥʝʦʙʭʦʜʠʤʦ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʨʳʥʢʘ ʧʫʪʝʤ ʦʨʛʘʥʠʟʘʮʠʠ ʦʧʪʦʚʳʭ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ 
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ʨʳʥʢʦʚ. ʆʨʛʘʥʠʟʦʚʳʚʘʪʴ ʢʦʦʧʝʨʘʪʠʚʳ ʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʠ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʠʝ ʩʪʨʫʢʪʫʨʳ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʧʦ 

ʧʨʦʠʟʚʦʜʩʪʚʫ, ʟʘʛʦʪʦʚʢʝ, ʧʝʨʝʨʘʙʦʪʢʝ ʠ ʨʝʘʣʠʟʘʮʠʠ ʢʘʨʪʦʬʝʣʷ. ʀ ʛʣʘʚʥʦʝ 

ʜʣʷ ʩʪʘʙʠʣʠʟʘʮʠʠ ʩʧʨʦʩʘ ʠ ʧʨʝʜʣʦʞʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʧʣʘʥʦʚʦʝ 

ʤʝʞʨʝʛʠʦʥʘʣʴʥʦʝ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʪʨʘʩʣʠ ʢʘʨʪʦʬʝʣʝʚʦʜʩʪʚʘ. 

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʨʝʟʝʨʚʦʚ ʫʚʝʣʠʯʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʢʘʨʪʦʬʝʣʷ 

ʷʚʣʷʝʪʩʷ ʚʥʝʜʨʝʥʠʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʦʚʳʭ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ, 

ʧʣʘʩʪʠʯʝʩʢʠʭ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʧʦʛʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ 

ʩʦʨʪʦʚ. 

ʉʦʨʪ ï ʥʝʦʪʲʝʤʣʝʤʘʷ ʯʘʩʪʴ ʙʠʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʩʪʨʘʥʳ. ʇʦ 

ʤʝʨʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʟʤʦʞʥʦʩʪʝʡ ʪʝʭʥʦʛʝʥʥʦʡ ʦʧʪʠʤʠʟʘʮʠʠ ʫʩʣʦʚʠʡ 

ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʟʥʘʯʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢʫʣʴʪʠʚʠʨʫʝʤʳʭ ʚʠʜʦʚ ʠ ʩʦʨʪʦʚ ʚ 

ʧʦʚʳʰʝʥʠʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʪʨʘʩʣʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ 

ʚʦʟʨʘʩʪʘʝʪ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ ʚ 

ʘʛʨʘʨʥʦʤ ʩʝʢʪʦʨʝ ʪʨʝʙʫʝʪ ʥʘʜʝʞʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʨʳʥʢʘ 

ʩʦʨʪʦʚ, ʧʫʪʝʤ ʦʮʝʥʢʠ ʥʝ ʪʦʣʴʢʦ, ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʠʛʦʜʥʦʩʪʠ, ʥʦ ʠ ʠʭ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʢʦʤʤʝʨʯʝʩʢʦʤʫ ʟʥʘʯʝʥʠʶ. 

ʈʘʩʯʸʪʘʤʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʥʝʜʨʝʥʠʷ ʥʦʚʳʭ ʩʦʨʪʦʚ 

ʢʘʨʪʦʬʝʣʷ [11], ʫʩʪʘʥʦʚʣʝʥʦ ʧʨʝʠʤʫʱʝʩʪʚʦ ʚʥʝʜʨʝʥʠʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʩʦʨʪʦʚ  ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ ʩʧʝʣʦʩʪʠ. ɿʘ ʩʯʝʪ 

ʧʨʦʚʝʜʝʥʠʷ ʟʘʤʝʥʳ ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʤʠ ʩʦʨʪʘʤʠ ʢʘʨʪʦʬʝʣʷ ʤʦʞʥʦ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʦʣʫʯʠʪʴ ʧʨʠʨʦʩʪ ʫʨʦʞʘʷ 8,4ï16,5 ʪ/ʛʘ. ʇʨʠ ʦʜʠʥʘʢʦʚʳʭ 

ʟʘʪʨʘʪʘʭ ʥʘ ʚʳʨʘʱʠʚʘʥʠʝ ʢʘʨʪʦʬʝʣʷ (12,4 ʪʳʩ. ʛʨʥ ʥʘ 1 ʛʘ) ʩʝʙʝʩʪʦʠʤʦʩʪʴ 

1 ʮʥʪ ʧʨʦʜʫʢʮʠʠ ʥʦʚʳʭ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ ʩʦʩʪʘʚʣʷʝʪ 255ï307 ʛʨʥ, ʠʣʠ ʥʘ 

80ï132 ʛʨʥ, ʥʠʞʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʦʨʪʦʤ-ʩʪʘʥʜʘʨʪʦʤ (ʪʘʙʣʠʮʘ 6) 

 

ʊʘʙʣʠʮʘ 6 ï ʈʘʩʯʸʪ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʠʨʘʱʠʚʘʥʠʷ 

ʥʦʚʦʩʦʟʜʘʥʥʳʭ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ ʩʝʣʝʢʮʠʠ ʀʥʩʪʠʪʫʪʘ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ 

ʂʘʨʧʘʪʩʢʦʛʦ ʨʝʛʠʦʥʘ ʅɸɸʅ ʋʢʨʘʠʥʳ 

 

ʇʦʢʘʟʘʪʝʣʠ 

ʉʝʨʧʘ- 

ʥʦʢ 

(ʩʪʘʥ-

ʜʘʨʪ) 

ʀʩʩʣʝʜʦʚʘʥʳʝ ʩʦʨʪʘ 

ɼ ʚrʦ ɺʠʨʘ 
ʃʝ-

ʛʝʥʜʘ 

ʆʢʩʘʤ

ʳʪ-99 

ʋʨʦʞʘʡʥʦʩʪʴ (ʦʙʱʘʷ), ʪ/ʛʘ 32,0 48,5 40,4 46,8 41,7 

ʇʨʝʚʳʰʝʥʠʝ ʩʪʘʥʜʘʨʪʘ, ʪ/ʛʘ - 16,5 8,4 14,8 9,7 

ʊʦʚʘʨʥʘʷ ʧʨʦʜʫʢʮʠʷ, ʪ/ʛʘ 30,0 45,6 36,5 44,0 37,0 

ɿʘʪʨʘʪʳ ʥʘ 1 ʛʘ, ʪʳʩ. ʛʨʥ 12,4 12,4 12,4 12,4 12,4 

ʉʝʙʝʩʪʦʠʤʦʩʪʴ, ʛʨʥ/ʮ 387 255 307 265 297 

ʈʝʘʣʠʟʘʮʠʦʥʥʘʷ ʮʝʥʘ, ʛʨʥ/ʮ 210 210 210 210 210 

ɺr ʨʫʯʢʘ ʦʪ ʨʝʘʣʠʟʘʮʠʠ, ʪʳʩ. 

ʛʨʥ/ʛʘ 
63,0 95,7 76,6 92,4 77,7 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 6 

ɺr ʨʫʯʢʘ ʦʪ ʨʝʘʣʠʟʘʮʠʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʨʦʜʫʢ-ʮʠʠ, 

ʪʳʩ. ʛʨʥ/ʛʘ 

- 34,6 17,6 31,1 20,4 

ʏʠʩʪʘʷ ʧʨʠʙʳʣʴ, ʚʩʝʛʦ ʪʳʩ. 

ʛʨʥ/ʛʘ 
50,6 83,3 64,2 80,0 65,3 

ʏʠʩʪʘʷ ʧʨʠʙʳʣʴ ʦʪ ʨʝʘ-

ʣʠʟʘʮʠʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 

ʧʨʦʜʫʢʮʠʠ, ʪʳʩ. ʛʨʥ/ʛʘ 

- 22,2 5,2 18,7 8,0 

ʋʨʦʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ, % 13,1 32,7 20,9 30,2 22,0 

 

ʋʯʠʪʳʚʘʷ ʮʝʥʫ ʢʘʨʪʦʬʝʣʷ, ʩʣʦʞʠʚʰʝʡʩʷ ʦʩʝʥʴʶ 2012 ʛ. (2,10 ʛʨʥ ʟʘ 

1 ʢʛ), ʚʳʨʫʯʢʘ ʦʪ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʜʫʢʮʠʠ ʢʘʨʪʦʬʝʣʷ ʙʳʣʘ ʜʦʩʪʘʪʦʯʥʦ 

ʚʝʩʦʤʦʡ ʠ ʩʦʩʪʘʚʠʣʘ 76,6ï95,7 ʪʳʩ. ʛʨʥ/ʛʘ, ʠʣʠ ʥʘ 17,8ï34,2% ʙʦʣʴʰʝ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʪʘʥʜʘʨʪʦʤ. ʏʠʩʪʘʷ ʧʨʠʙʳʣʴ ʦʪ ʠʩʩʣʝʜʫʝʤʳʭ ʩʦʨʪʦʚ 

ʢʘʨʪʦʬʝʣʷ ʩʦʩʪʘʚʠʣʘ 64,2ï83,3, ʠʣʠ ʥʘ 13,6ï32,7 ʪʳʩ. ʛʨʥ/ʛʘ ʙʦʣʴʰʝ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʪʘʥʜʘʨʪʥʳʤ ʩʦʨʪʦʤ ʉʝʨʧʘʥʦʢ, ʯʠʩʪʳʡ ʜʦʭʦʜ ʦʪ ʨʝʘʣʠʟʘʮʠʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʦʣʫʯʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʚ ʯʘʩʪʥʦʩʪʠ ʨʘʚʝʥ 5,2ï22,2 ʪʳʩ. 

ʛʨʥ /ʛʘ. 

ʉʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʳʨʘʱʠʚʘʥʠʷ 

ʩʨʝʜʥʝʨʘʥʥʝʛʦ ʩʦʨʪʘ ɼʳʚʦ ʠ ʩʨʝʜʥʝʩʧʝʣʦʛʦ ʩʦʨʪʘ ʃʝʛʝʥʜʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʩʨʝʜʥʝʩʧʝʣʳʤ ʩʦʨʪʦʤ ɺʠʨʘ ʠ ʩʨʝʜʥʝʧʦʟʜʥʠʤ ʆʢʩʘʤʳʪï99 ʙʳʣʘ 

ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ. ʉʝʙʝʩʪʦʠʤʦʩʪʴ 1 ʮʥʪ ʧʨʦʜʫʢʮʠʠ ʵʪʠʭ ʩʦʨʪʦʚ ʙʳʣʘ 

ʥʠʟʢʦʡ ʠ ʩʦʩʪʘʚʣʷʣʘ ʪʦʣʴʢʦ 255 ʠ 265 ʛʨʥ, ʘ ʯʠʩʪʘʷ ʧʨʠʙʳʣʴ ʚʳʩʦʢʠʡ (80,0 

ʠ 83,3 ʪʳʩ. ʛʨʥ/ʛʘ), ʪʦʛʜʘ ʢʘʢ ʫ ʩʦʨʪʦʚ ɺʠʨʘ ʠ ʆʢʩʘʤʳʪï99 ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʣʠ ʩʪʘʥʜʘʨʪʥʳʡ ʩʦʨʪ. 

ɺ ʮʝʣʦʤ ʢʘʨʪʦʬʝʣʴ ï ʜʦʚʦʣʴʥʦ ʧʨʠʙʳʣʴʥʘʷ ʢʫʣʴʪʫʨʘ ʠ ʠʤʝʝʪ 

ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ. ʇʨʠ ʧʦʣʥʦʡ ʩʝʙʝʩʪʦʠʤʦʩʪʠ 1 ʮʥʪ 

ʢʘʨʪʦʬʝʣʷ 255ï307 ʛʨʥ ʫʨʦʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʩʦʩʪʘʚʣʷʝʪ 20,9ï32,7%. 

ʇʨʠʯʝʤ, ʫ ʥʦʚʳʭ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʚ 

1,3ï2,0 ʨʘʟʘ ʚʳʰʝ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʪʘʥʜʘʨʪʦʤ.  

ɼʣʷ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʢʘʨʪʦʬʝʣʷ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʰʠʨʦʢʦʝ ʚʥʝʜʨʝʥʠʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʦʚʳʭ 

ʚʩrʦʢʦʫʨʦʞʘʡʥʳʭ ʩ ʢʦʤʧʣʝʢʩʦʤ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʩʦʨʪʦʚ 

ʢʘʨʪʦʬʝʣʷ. 

 

ЗАКЛЮЧЕНИЕ 

 

ɼʣʷ ʧʨʝʦʜʦʣʝʥʠʷ ʥʝʛʘʪʠʚʥʳʭ ʪʝʥʜʝʥʮʠʡ ʚ ʨʘʟʚʠʪʠʠ ʨʳʥʢʘ ʢʘʨʪʦʬʝʣʷ  

ʥʫʞʥʦ ʩʦʟʜʘʪʴ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʢʘʨʪʦʬʝʣʷ, 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʨʳʥʢʘ ʢʘʨʪʦʬʝʣʝʚʦʜʩʪʚʘ, ʘ ʪʘʢʞʝ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʦʨʛʘʥʠʟʘʮʠʶ ʢʦʦʧʝʨʘʪʠʚʦʚ ʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʠ ʜʨʫʛʠʭ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʠʭ ʩʪʨʫʢʪʫʨ ʚʩʝʭ ʬʦʨʤ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ, 

ʟʘʛʦʪʦʚʢʝ, ʧʝʨʝʨʘʙʦʪʢʝ ʠ ʨʝʘʣʠʟʘʮʠʠ ʢʘʨʪʦʬʝʣʷ. 
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ʆʜʥʦʡ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʬʦʨʤ ʨʝʘʣʠʟʘʮʠʠ ʢʘʨʪʦʬʝʣʷ ʜʦʣʞʥʘ ʩʪʘʪʴ 

ʦʨʛʘʥʠʟʘʮʠʷ ʦʧʪʦʚʳʭ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ ʨʳʥʢʦʚ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʨʷʜ 

ʧʨʝʠʤʫʱʝʩʪʚ: ʨʦʚʥʳʡ ʠ ʩʚʦʙʦʜʥʳʡ ʜʦʩʪʫʧ ʥʘ ʨʳʥʦʢ ʦʧʪʦʚʳʭ ʧʨʦʜʘʚʮʦʚ ʠ 

ʧʦʢʫʧʘʪʝʣʝʡ, ʚʦʟʤʦʞʥʦʩʪʴ ʦʩʫʱʝʩʪʚʣʷʪʴ ʟʘʢʫʧʢʫ ʠ ʧʨʦʜʘʞʫ ʢʘʨʪʦʬʝʣʷ 

ʢʨʫʧʥʳʤʠ ʧʘʨʪʠʷʤʠ; ʨʘʮʠʦʥʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʝ 

ʩʢʣʘʜʩʢʠʝ ʧʦʤʝʱʝʥʠʷ ʠ ʪʦʨʛʦʚʳʝ ʧʣʦʱʘʜʠ; ʦʙʝʩʧʝʯʠʚʘʪʴ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʢʘʯʝʩʪʚʦ ʢʣʫʙʥʝʡ ʧʨʠ ʩʦʟʜʘʥʠʠ ʥʘʜʣʝʞʘʱʠʭ ʫʩʣʦʚʠʡ 

ʭʨʘʥʝʥʠʷ, ʩʦʟʜʘʪʴ ʜʝʡʩʪʚʝʥʥʳʡ ʤʝʭʘʥʠʟʤ ʜʦʚʝʜʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʧʨʦʩʝ 

ʥʘ ʢʘʨʪʦʬʝʣʴ ʜʦ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʪʦʨʛʦʚʳʭ ʠ ʧʦʩʨʝʜʥʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ. 

ʉʫʱʝʩʪʚʝʥʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʘʨʪʦʬʝʣʷ ʥʘʜ ʩʧʨʦʩʦʤ 

ʪʨʝʙʫʝʪ ʧʣʘʥʦʚʦʛʦ ʤʝʞʨʝʛʠʦʥʘʣʴʥʦʛʦ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʨʦʜʫʢʮʠʠ 

ʦʪʨʘʩʣʠ ʢʘʨʪʦʬʝʣʝʚʦʜʩʪʚʘ. 

ʅʦʚʳʝ ʩʦʨʪʘ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʫʚʝʣʠʯʝʥʠʠ ʦʙʲʝʤʦʚ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʢʘʨʪʦʬʝʣʝʚʦʜʩʪʚʘ, ʩʥʠʞʝʥʠʠ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʠ 

ʧʦʚʳʰʝʥʠʠ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ. ʉʦʨʪʘ ʤʦʛʫʪ ʦʙʝʩʧʝʯʠʪʴ ʫʨʦʞʘʡʥʦʩʪʴ 40,4ï

48,5 ʪ/ʛʘ, ʧʨʠʨʦʩʪ ʫʨʦʞʘʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʪʘʥʜʘʨʪʦʤ 8,4ï16,5 ʪ/ʛʘ, 

ʩʝʙʝʩʪʦʠʤʦʩʪʴ 1 ʮʥʪ ʧʨʦʜʫʢʮʠʠ 255-307 ʛʨʥ, ʯʠʩʪʘʷ ʧʨʠʙʳʣʴ 64,2ï83,3 

ʪʳʩ. ʛʨʥ ʩ 1 ʛʘ. ʋʨʦʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ 20,9ï32,7%. ʋʜʝʣʴʥʳʡ ʚʝʩ ʚ 

ʧʦʚʳʰʝʥʠʠ ʫʨʦʞʘʡʥʦʩʪʠ ʧʨʠ ʚʥʝʜʨʝʥʠʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʦʚʳʭ 

ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ ʩʦʩʪʘʚʣʷʝʪ 35ï40%. 
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THE ANALYSIS OF THE MARKET AND THE WAYS OF 

INCREASING CROP CAPACITY OF POTATOES IN THE 

CARPATHIAN REGIO N 

 

ILCHUK V., ILCHUK R., KOSTYRKO I. 

 

SUMMARY  

 

The analysis of potato market of the Carpathian region at the modern 

stage. The basic problem are set, the negative trends. The improvement of 

infrastructure of the market made by the organization of wholesale food 

markets, as well as the organization of the cooperatives of producers and 

business structures of various forms of ownership in production, harvesting 

processing and sale of potatoes, and the main thing planned inter-region 

redistribution of products of industry of potato cultivation. 

 

Key words: potatoes, productivity, variety, market, price, net income, 

return on. 
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РЕЗЮМЕ 

 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʦʙʦʟʥʘʯʘʶʱʠʝ 

ʧʨʦʙʣʝʤʫ ʫʙʦʨʢʠ ʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ ʢʘʢ ʧʨʝʜʧʦʩʳʣʢʠ ʬʠʪʦʩʘʥʠʪʘʨʥʦʛʦ 

ʝʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʠ ʭʨʘʥʝʥʠʠ. ʆʧʨʝʜʝʣʝʥʘ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ ʩʦʨʪʦʚ 

ʢʘʨʪʦʬʝʣʷ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ ʩʧʝʣʦʩʪʠ ʚ ʫʩʣʦʚʠʷʭ ʶʛʦ-ʟʘʧʘʜʥʦʛʦ ʨʝʛʠʦʥʘ 

ɹʝʣʘʨʫʩʠ ʢ ʤʝʭʘʥʠʯʝʩʢʠʤ ʧʦʚʨʝʞʜʝʥʠʷʤ ʠ ʙʦʣʝʟʥʷʤ ʢʣʫʙʥʝʡ. 

ʇʨʝʜʩʪʘʚʣʝʥʘ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢʣʫʙʥʝʡ ʢ ʙʦʣʝʟʥʷʤ ʚʦ 

ʚʨʝʤʷ ʭʨʘʥʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʦʩʦʙʘ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʦʡ ʫʙʦʨʢʠ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʣʫʙʥʠ ʢʘʨʪʦʬʝʣʷ, ʤʝʭʘʥʠʯʝʩʢʠʝ ʧʦʚʨʝʞʜʝʥʠʷ, 

ʙʦʣʝʟʥʠ, ʭʨʘʥʝʥʠʝ, ʢʘʨʪʦʬʝʣʝʫʙʦʨʦʯʥʳʡ ʢʦʤʙʘʡʥ, ʢʘʨʪʦʬʝʣʝʢʦʧʘʪʝʣʴ, 

ɹʝʣʘʨʫʩʴ. 

 

ВВЕДЕНИЕ 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʦʪʨʘʩʣʠ ʢʘʨʪʦʬʝʣʝʚʦʜʩʪʚʘ ʥʘʨʷʜʫ ʩ ʰʠʨʦʢʠʤ 

ʚʥʝʜʨʝʥʠʝʤ ʠ ʨʘʟʚʠʪʠʝʤ ʤʝʭʘʥʠʟʘʮʠʠ ʚʳʨʘʱʠʚʘʥʠʷ ʢʘʨʪʦʬʝʣʷ ʟʥʘʯʠʤʦʡ 

ʧʨʦʙʣʝʤʦʡ ʷʚʣʷʝʪʩʷ ʧʦʣʫʯʝʥʠʝ ʠ ʦʙʰʠʨʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʨʪʦʚ ʢʘʢ ʩ 

ʚʳʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʙʦʣʝʟʥʷʤ, ʪʘʢ ʠ 

ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʠʛʦʜʥʳʭ ʢ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʦʡ ʫʙʦʨʢʝ. 

ʃʝʞʢʦʩʪʴ ʢʘʨʪʦʬʝʣʷ, ʟʘʢʣʘʜʳʚʘʝʤʦʛʦ ʥʘ ʭʨʘʥʝʥʠʝ, ʚʦ ʤʥʦʛʦʤ 

ʟʘʚʠʩʠʪ ʦʪ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʦʚʨʝʞʜʝʥʠʡ, ʧʦʣʫʯʝʥʥʳʭ  ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʫʙʦʨʢʠ 

ʠ ʧʦʜʛʦʪʦʚʢʠ ʢ ʭʨʘʥʝʥʠʶ[1].  

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʚ ʫʩʣʦʚʠʷʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʝʭʘʥʠʯʝʩʢʠʝ ʧʦʚʨʝʞʜʝʥʠʷ 

ʢʣʫʙʥʝʡ ʚ ʧʝʨʠʦʜ ʫʙʦʨʢʠ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʜʦʩʪʠʛʘʶʪ 12ï85% [2], ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʚ ʢʣʫʙʥʷʭ ʧʨʦʠʩʭʦʜʷʪ ʛʣʫʙʦʢʠʝ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ, 

ʩʦʧʨʦʚʦʞʜʘʶʱʠʝʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʧʦʪʝʨʷʤʠ ʧʨʠ ʭʨʘʥʝʥʠʠ. 

ʊʨʘʚʤʠʨʦʚʘʥʥʳʝ ʢʣʫʙʥʠ ʣʝʛʢʦ ʠʥʬʠʮʠʨʫʶʪʩʷ ʚʦʟʙʫʜʠʪʝʣʷʤʠ ʛʨʠʙʥʳʭ ʠ 

ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʙʦʣʝʟʥʝʡ. ʇʨʠ ʭʨʘʥʝʥʠʠ ʪʘʢʠʝ ʢʣʫʙʥʠ ʩʪʘʥʦʚʷʪʩʷ 

ʠʩʪʦʯʥʠʢʦʤ ʠʥʬʝʢʮʠʠ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʦʙʨʘʟʦʚʘʥʠʶ ʦʯʘʛʦʚ ʛʥʠʣʝʡ ʚ ʤʘʩʩʝ 

ʢʣʫʙʥʝʡ, ʯʪʦ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʚʝʜʝʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʧʦʪʝʨʴ ʚʦ ʚʨʝʤʷ 

ʭʨʘʥʝʥʠʷ [3,4,5]. ʉʦʭʨʘʥʥʦʩʪʴ ʢʣʫʙʥʝʡ ʪʝʤ ʭʫʞʝ, ʯʝʤ ʩʠʣʴʥʝʝ ʦʥʠ 

ʧʦʚʨʝʞʜʝʥʳ. ʂ ʪʦʤʫ ʞʝ, ʟʘʨʘʞʝʥʥʳʝ ʬʠʪʦʧʘʪʦʛʝʥʥʳʤʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ 
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ʢʣʫʙʥʠ, ʷʚʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʠʥʬʝʢʮʠʠ ʜʣʷ ʚʝʛʝʪʠʨʫʶʱʠʭ ʨʘʩʪʝʥʠʡ ʠ 

ʧʝʨʝʜʘʯʠ ʝʝ ʠʟ ʨʝʧʨʦʜʫʢʮʠʠ ʚ ʨʝʧʨʦʜʫʢʮʠʶ [6], ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʧʨʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʚʩʝʭ ʢʘʪʝʛʦʨʠʡ (ʦʨʠʛʠʥʘʣʴʥʦʛʦ, ʵʣʠʪʥʦʛʦ, 

ʨʝʧʨʦʜʫʢʮʠʦʥʥʦʛʦ) ʩʝʤʝʥʥʦʛʦ ʢʘʨʪʦʬʝʣʷ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʧʦʚʨʝʞʜʝʥʥʦʩʪʴ ʩʝʤʝʥʥʳʭ ʢʣʫʙʥʝʡ, ʚʢʣʶʯʘʷ ʤʝʭʘʥʠʯʝʩʢʠʝ ʧʦʚʨʝʞʜʝʥʠʷ, 

ʥʦʨʤʠʨʫʝʪʩʷ ʜʝʡʩʪʚʫʶʱʠʤ ʥʘʮʠʦʥʘʣʴʥʳʤ ʩʪʘʥʜʘʨʪʦʤ [7]. 

ʇʦʵʪʦʤʫ ʦʯʝʥʴ ʚʘʞʥʦ ʩʦʟʜʘʪʴ ʪʘʢʠʝ ʫʩʣʦʚʠʷ ʨʘʙʦʪʳ, ʧʨʠ ʢʦʪʦʨʳʭ 

ʤʘʢʩʠʤʘʣʴʥʦ ʩʥʠʟʠʣʘʩʴ ʙʳ ʚʩʷʢʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʚʨʝʞʜʝʥʠʷ ʢʣʫʙʥʝʡ [1].  

ʄʘʩʩʦʚʦʝ ʨʘʟʚʠʪʠʝ ʙʦʣʝʟʥʝʡ ʠ ʨʘʟʣʠʯʥʳʭ ʛʥʠʣʝʡ ʧʨʠ ʭʨʘʥʝʥʠʠ, 

ʢʦʪʦʨʦʤʫ ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʦʚʨʝʞʜʝʥʠʷ ʢʣʫʙʥʝʡ, ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ 

ʩʝʨʴʸʟʥʳʭ ʧʨʠʯʠʥ ʩʥʠʞʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʘʨʪʦʬʝʣʝʚʦʜʩʪʚʘ ʚ 

ʨʝʩʧʫʙʣʠʢʝ. ʂʨʦʤʝ ʪʦʛʦ, ʟʘ ʧʦʩʣʝʜʥʠʝ 10 ʣʝʪ ʨʝʟʢʦ ʠʟʤʝʥʠʣʘʩʴ ʨʦʣʴ 

ʦʪʜʝʣʴʥʳʭ ʧʘʪʦʛʝʥʦʚ, ʚʦʟʨʦʩʣʘ ʠʭ ʚʨʝʜʦʥʦʩʥʦʩʪʴ ʠ  ʩʦʦʪʥʦʰʝʥʠʝ ʚ 

ʘʛʨʦʵʢʦʩʠʩʪʝʤʝ [5]. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʮʝʣʴʶ ʧʨʦʚʦʜʠʤʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʦʩʴ ʠʟʫʯʝʥʠʝ 

ʟʥʘʯʝʥʠʷ ʘʛʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ ʫʙʦʨʦʯʥʦʛʦ ʧʝʨʠʦʜʘ ʢʘʢ ʦʩʥʦʚʥʦʛʦ 

ʬʘʢʪʦʨʘ, ʚʣʠʷʶʱʝʛʦ ʥʘ ʩʪʝʧʝʥʴ ʤʝʭʘʥʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʧʦʣʫʯʘʝʤʳʭ 

ʢʣʫʙʥʷʤʠ, ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʬʠʪʦʩʘʥʠʪʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʢʣʫʙʥʝʡ ʚʦ ʚʨʝʤʷ 

ʭʨʘʥʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʶʛʦ-ʟʘʧʘʜʥʦʛʦ ʨʝʛʠʦʥʘ ɹʝʣʘʨʫʩʠ.  

 

МАТЕРИАЛЫ И МЕТОДИКА 

 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʦʧʳʪʥʦʤ ʧʦʣʝ ʈʋʇ çʅʇʎ ʅɸʅ 

ɹʝʣʘʨʫʩʠ ʧʦ ʢʘʨʪʦʬʝʣʝʚʦʜʩʪʚʫ ʠ ʧʣʦʜʦʦʚʦʱʝʚʦʜʩʪʚʫè çɹʨʝʩʪʩʢʘʷ 

ʦʙʣʘʩʪʥʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʦʧʳʪʥʘʷ ʩʪʘʥʮʠʷ ʅɸʅ ɹʝʣʘʨʫʩʠè ʚ 

ʇʨʫʞʘʥʩʢʦʤ ʨʘʡʦʥʝ ɹʨʝʩʪʩʢʦʡ ʦʙʣʘʩʪʠ. ʇʦʯʚʘ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ - 

ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʘʷ ʨʳʭʣʦʩʫʧʝʩʯʘʥʘʷ. ɸʛʨʦʭʠʤʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʧʦʯʚʳ: ʨʅ ï 5,9ï6,2; ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ï 2,49ï3,03%; ʧʦʜʚʠʞʥʳʭ ʬʦʨʤ 

ʬʦʩʬʦʨʘ ï 270ï295 ʠ ʢʘʣʠʷ ï 269ï276 ʤʛ/ʢʛ ʧʦʯʚʳ. ʇʨʝʜʰʝʩʪʚʝʥʥʠʢ ï 

ʦʟʠʤʳʝ ʟʝʨʥʦʚʳʝ. ɸʛʨʦʪʝʭʥʠʢʘ ï ʦʙʱʝʧʨʠʥʷʪʘʷ ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ 

ʩʝʤʝʥʥʦʛʦ ʢʘʨʪʦʬʝʣʷ [8]. ʆʧʳʪʳ ʟʘʢʣʘʜʳʚʘʣʠ ʚ ʯʝʪʳʨʝʭʢʨʘʪʥʦʡ 

ʧʦʚʪʦʨʥʦʩʪʠ. ʇʣʦʱʘʜʴ ʫʯʝʪʥʦʡ ʜʝʣʷʥʢʠ ï 21 ʤ
2
. ʉʭʝʤʘ ʧʦʩʘʜʢʠ ï 70 ʭ 

30 ʩʤ. ʈʘʟʤʝʱʝʥʠʝ ʚʘʨʠʘʥʪʦʚ ï ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʣʫʞʠʣʠ ʩʦʨʪʘ ʢʘʨʪʦʬʝʣʷ ʨʘʟʥʳʭ ʛʨʫʧʧ 

ʩʧʝʣʦʩʪʠ: ʨʘʥʥʠʝ ï ʃʠʣʝʷ, ʋʣʘʜʘʨ; ʩʨʝʜʥʝʨʘʥʥʠʝ ï ɼʠʥʘ, ɹʨʠʟ; 

ʩʨʝʜʥʝʩʧʝʣʳʝ ï ʉʢʘʨʙ, ʗʥʢʘ; ʩʨʝʜʥʝʧʦʟʜʥʠʝ ï ɾʫʨʘʚʠʥʢʘ, ʄʘʛ; ʧʦʟʜʥʠʝ ï 

ɸʪʣʘʥʪ, ɸʢʮʝʥʪ. 

ʇʨʠ ʧʦʩʘʜʢʝ ʢʣʫʙʥʠ ʦʙʨʘʙʘʪʳʚʘʣʠ ʬʫʥʛʠʮʠʜʦʤ ʄʘʢʩʠʤ, ʂʉ 

(ʬʣʫʜʠʦʢʩʘʥʠʣ, 25 ʛ/ʣ) ʚ ʥʦʨʤʝ ʨʘʩʭʦʜʘ 0,4 ʣ/ʪ ʩʦʛʣʘʩʥʦ ʨʝʛʣʘʤʝʥʪʘʤ ʝʛʦ 

ʧʨʠʤʝʥʝʥʠʷ. ʋʭʦʜ ʟʘ ʢʘʨʪʦʬʝʣʝʤ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʦʩʫʱʝʩʪʚʣʷʣʠ 

ʩʦʛʣʘʩʥʦ ʦʪʨʘʩʣʝʚʦʤʫ ʨʝʛʣʘʤʝʥʪʫ ʧʦ ʚʦʟʜʝʣʳʚʘʥʠʶ ʩʝʤʝʥʥʦʛʦ ʢʘʨʪʦʬʝʣʷ 

[8]. 

ʈʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ ʢʘʨʪʦʬʝʣʷ ʧʨʦʠʩʭʦʜʠʣ ʧʦʜ ʚʣʠʷʥʠʝʤ 

ʧʦʚʳʰʝʥʥʳʭ (ʚ ʩʨʘʚʥʝʥʠʠ ʩʦ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʤʠ) ʪʝʤʧʝʨʘʪʫʨ ʠʶʥʷ, 
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ʠʶʣʷ ʠ ʘʚʛʫʩʪʘ ʠ ʩʝʥʪʷʙʨʷ ʚ 2011ʛʦʜʫ, ʠ  ʠʶʣʷ, ʘʚʛʫʩʪʘ ʠ ʩʝʥʪʷʙʨʷ ʚ 2012 

ʛʦʜʫ (ʪʘʙʣʠʮʘ).  

 

ʊʘʙʣʠʮʘ ï ɸʛʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʟʘ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ 

ʢʘʨʪʦʬʝʣʷ (ʧʦ ʜʘʥʥʳʤ ʘʛʨʦʤʝʪʝʦʩʪʘʥʮʠʠ  ʛ. ʇʨʫʞʘʥʳ ɹʨʝʩʪʩʢʦʡ ʦʙʣʘʩʪʠ), 

2011 ï 2012 ʛʛ. 

 

ʄʝʩʷʮ 

ʉʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʚʦʟʜʫʭʘ, ęʉ 
ʉʫʤʤʘ ʦʩʘʜʢʦʚ, ʤʤ 

2011 ʛ. 2012 ʛ. 

ʩʨʝʜʥʝ- 

ʤʥʦʛʦ-

ʣʝʪʥʷʷ 

2011 ʛ. 

 

2012 ʛ. 

 

ʩʨʝʜʥʝ- 

ʤʥʦʛʦ-

ʣʝʪʥʷʷ 

ʄʘʡ 13,6 14,4 13,2 47,1 39,1 58,0 

ʀʶʥʴ 18,4 16,2 16,4 79,3 106,7 84,0 

ʀʶʣʴ 19,2 20,8 18,1 160,9 41,1 82,0 

ɸʚʛʫʩʪ 17,9 18,0 16,9 84,4 110,4 79,0 

ʉʝʥʪʷʙʨʴ 14,1 14,0 12,8 21,9 23,9 54,0 

 

ʂʦʣʠʯʝʩʪʚʦ ʚʳʧʘʚʰʠʭ ʦʩʘʜʢʦʚ ʧʦ ʛʦʜʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʤʝʣʦ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʦʪʣʠʯʠʷ. ʊʘʢ, ʚ 2011 ʛʦʜʫ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʚ ʠʶʥʝ ï 

79,3 ʤʤ, ʘʚʛʫʩʪʝ ï 84,4 ʤʤ, ʥʘʭʦʜʠʣʦʩʴ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʦʜʥʦʤ ʫʨʦʚʥʝ ʩʦ 

ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʤ ʟʥʘʯʝʥʠʝʤ (84,0 ʠ 79,0 ʤʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʚ ʪʦ ʚʨʝʤʷ 

ʢʘʢ ʚ 2012 ʛʦʜʫ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʧʨʝʚʳʰʘʣ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʝ ʟʥʘʯʝʥʠʝ 

ʚ 1,3 ʨʘʟʘ ʚ ʠʶʥʝ ʠ ʚ 1,4 ʨʘʟʘ ʚ ʘʚʛʫʩʪʝ ʤʝʩʷʮʝ. ɺ ʠʶʣʝ ʟʥʘʯʝʥʠʝ ʚʳʧʘʚʰʠʭ 

ʦʩʘʜʢʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʟʣʠʯʘʣʦʩʴ ʧʦ ʛʦʜʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʩʦʩʪʘʚʠʣʦ ʚ 

2011 ʠ ʚ 2012 ʛʦʜʫ 160,9 ʠ 41,1 ʤʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʨʠ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʤ 

ʟʥʘʯʝʥʠʠ ʚ 82,0 ʤʤ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʧʝʨʝʫʚʣʘʞʥʝʥʠʶ ʧʦʯʚʳ ʚ 2011 ʠ 

ʠʩʩʫʰʝʥʠʶ ʧʦʯʚʳ ʚ 2012 ʛʦʜʫ, ʫʯʠʪʳʚʘʷ ʧʨʝʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ 

ʚʦʟʜʫʭʘ ʥʘ 2,7
ʦ
ʉ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʡ. ʉʝʥʪʷʙʨʴ ʤʝʩʷʮ 

ʦʢʘʟʘʣʩʷ ʜʦʚʦʣʴʥʦ ʩʫʭʠʤ ʠ ʪʝʧʣʳʤ ʢʘʢ ʚ 2011, ʪʘʢ ʠ ʚ 2012 ʛʦʜʫ. ʆʩʘʜʢʦʚ 

ʚʳʧʘʣʦ ʚ 2,3 ï 2,5 ʨʘʟʘ ʤʝʥʴʰʝ, ʯʝʤ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʡ ʧʦʢʘʟʘʪʝʣʴ, ʘ  

ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʟʘ ʤʝʩʷʮ ʧʨʝʚʳʩʠʣʘ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʝ 

ʟʥʘʯʝʥʠʝ ʥʘ 1,2 ï 1,3ęʉ.  

ʋʙʦʨʢʫ ʧʨʦʚʦʜʠʣʠ ʢʦʤʙʘʡʥʦʤ ʇʂʂï2ï02 ʠ ʢʘʨʪʦʬʝʣʝʢʦʧʘʪʝʣʝʤ 

ʂʉʊï1,4 ʯʝʨʝʟ 10-12 ʜʥʝʡ ʧʦʩʣʝ ʫʜʘʣʝʥʠʷ ʙʦʪʚʳ. 

ʅʘʣʠʯʠʝ ʠ ʩʪʨʫʢʪʫʨʘ ʙʦʣʝʟʥʝʡ ʢʣʫʙʥʝʡ ʦʧʨʝʜʝʣʝʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʦʙʝɦʧʨʠʥʷʪʳʭ ʚ ʬʠʪʦʧʘʪʦʣʦʛʠʠ ʤʝʪʦʜʠʢ. 

ʇʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ ʢʣʫʙʥʝʡ ʢ ʤʝʭʘʥʠʯʝʩʢʠʤ ʧʦʚʨʝʞʜʝʥʠʷʤ 

ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʯʝʩʢʠʤ ʨʝʢʦʤʝʥʜʘʮʠʷʤ ʧʦ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʦʮʝʥʢʝ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ [9]. 
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РЕЗУЛЬТАТЫ ИССЛЕДОВАНИЙ  

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʧʦʩʣʝ ʫʙʦʨʢʠ ʫʨʦʞʘʷ ʫʯʝʪʘ ʥʘʣʠʯʠʷ  

ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʦʚʨʝʞʜʝʥʠʡ ʢʣʫʙʥʝʡ ʠ ʬʠʪʦʩʘʥʠʪʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʢʣʫʙʥʝʡ ʧʦ ʠʩʪʝʯʝʥʠʠ ʧʝʨʠʦʜʘ ʭʨʘʥʝʥʠʷ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʥʘ ʜʘʥʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ ʩʢʘʟʳʚʘʝʪʩʷ ʚʣʠʷʥʠʝ, ʢʘʢ ʩʦʨʪʦʚʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʪʘʢ ʠ ʩʧʦʩʦʙʘ 

ʫʙʦʨʢʠ ʢʘʨʪʦʬʝʣʷ (ʨʠʩʫʥʦʢ 1).  

 

ʈʠʩʫʥʦʢ 1 ï ʌʠʪʦʩʘʥʠʪʘʨʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʧʦʚʨʝʞʜʘʝʤʦʩʪʴ ʢʣʫʙʥʝʡ 

ʢʘʨʪʦʬʝʣʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʩʧʦʩʦʙʘ ʫʙʦʨʢʠ ʠ ʩʦʨʪʦʚʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ (2011 ï 

2013 ʛʛ.). 

 

ʀʟ ʨʠʩʫʥʢʘ 1 ʚʠʜʥʦ, ʯʪʦ ʥʘ ʬʠʪʦʩʘʥʠʪʘʨʥʦʝ ʩʦʩʪʦʷʥʠʝ ʢʣʫʙʥʝʡ 

ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʫʯʘʝʤʳʭ ʢʣʫʙʥʷʤʠ ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʧʦʚʨʝʞʜʝʥʠʡ, ʢʦʪʦʨʳʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʠʤʝʶʪ ʧʨʷʤʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʢʘʢ ʦʪ 

ʩʧʦʩʦʙʘ ʫʙʦʨʢʠ, ʪʘʢ ʠ ʩʦʨʪʦʚʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ. 

ʊʘʢ, ʧʨʠ ʫʙʦʨʢʝ ʢʦʤʙʘʡʥʦʤ ʥʘʥʝʩʝʥʠʝ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʦʚʨʝʞʜʝʥʠʡ 

ʢʣʫʙʥʷʤ ʚ ʧʨʝʜʝʣʘʭ ʩʦʨʪʘ ʚ 2,0ï2,7 ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʧʨʠ ʫʙʦʨʢʝ 

ʢʘʨʪʦʬʝʣʝʢʦʧʘʪʝʣʝʤ. ɺ ʵʪʦʡ ʩʚʷʟʠ, ʥʘʣʠʯʠʝ ʙʦʣʴʥʳʭ ʢʣʫʙʥʝʡ ʧʦʩʣʝ 

ʭʨʘʥʝʥʠʷ, ʧʨʠ ʫʙʦʨʢʝ ʢʦʤʙʘʡʥʦʤ ʚ 1,5ï2,4 ʚʳʰʝ, ʥʝʞʝʣʠ ʧʨʠ ʫʙʦʨʢʝ 

ʢʘʨʪʦʬʝʣʝʢʦʧʘʪʝʣʝʤ ʚ ʧʨʝʜʝʣʘʭ ʩʦʨʪʘ. 

ʉʫʱʝʩʪʚʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʧʦʚʨʝʞʜʝʥʠʡ ʠ ʚ ʧʦʩʣʝʜʩʪʚʠʠ ʙʦʣʝʟʥʝʡ ʢʣʫʙʥʝʡ ʟʘ ʧʝʨʠʦʜ ʭʨʘʥʝʥʠʷ ʧʨʠ 

ʢʦʤʙʘʡʥʦʚʦʡ ʫʙʦʨʢʝ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʫʙʦʨʢʝ ʢʦʧʘʪʝʣʝʤ ʦʙʲʷʩʥʷʝʪʩʷ 
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ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝʡ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ ʪʨʘʥʩʧʦʨʪʝʨʦʚ (ʧʨʦʩʝʠʚʘʶʱʠʝ, 

ʧʦʜʘʶʱʠʝ, ʩʦʨʪʠʨʦʚʦʯʥʳʝ, ʟʘʛʨʫʟʦʯʥʳʝ, ʨʘʟʛʨʫʟʦʯʥʳʝ) ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʝʨʝʧʘʜʦʚ ʚʳʩʦʪʳ ʧʘʜʝʥʠʷ ʢʣʫʙʥʝʡ, ʘ ʪʘʢʞʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤʠ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʢʦʤʙʘʡʥʘ. ʆʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʧʦ ʨʘʙʦʯʠʤ 

ʦʨʛʘʥʘʤ ʢʦʤʙʘʡʥʦʚ ʟʘ ʦʪʨʝʟʦʢ ʚʨʝʤʝʥʠ 14ï33 ʩʝʢʫʥʜʳ ʢʣʫʙʝʥʴ  

ʚʦʩʧʨʠʥʠʤʘʝʪ 4ï7 ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ (ʩʞʠʤʘʶʱʠʭ) ʠ 53ï84 ʜʠʥʘʤʠʯʝʩʢʠʭ 

(ʫʜʘʨʥʳʭ) ʥʘʛʨʫʟʦʢ, ʦʪ ʜʝʡʩʪʚʠʷ ʢʦʪʦʨʳʭ ʠ ʧʨʦʠʩʭʦʜʠʪ ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ 

ʧʦʚʨʝʞʜʝʥʠʡ ï ʧʦʚʨʝʞʜʝʥʠʝ ʢʦʞʫʨʳ, ʫʰʠʙʳ ʤʷʢʦʪʠ, ʪʨʝʱʠʥʳ, ʚʳʨʳʚʳ 

ʤʷʢʦʪʠ [10]. 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʨʠʩʫʥʢʝ 1 ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ 

ʥʘʠʤʝʥʴʰʠʝ ʨʘʟʣʠʯʠʷ ʢʘʢ ʚ ʧʦʚʨʝʞʜʝʥʥʦʩʪʠ ʢʣʫʙʥʝʡ, ʪʘʢ ʠ ʚ 

ʬʠʪʦʩʘʥʠʪʘʨʥʦʤ ʩʦʩʪʦʷʥʠʠ ʧʦ ʠʩʪʝʯʝʥʠʠ ʧʝʨʠʦʜʘ ʭʨʘʥʝʥʷ  ʧʨʠ ʨʘʟʥʳʭ 

ʩʧʦʩʦʙʘʭ ʫʙʦʨʢʠ ʧʨʠʩʫʱʠ ʩʦʨʪʘʤ ʋʣʘʜʘʨ ʠ ɼʠʥʘ (ʚ 2,0ï2,1 ʠ 1,6 ʨʘʟʘ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʅʘʠʙʦʣʴʰʘʷ ʨʘʟʥʠʮʘ ʚ ʧʦʚʨʝʞʜʝʥʥʦʩʪʠ ʠ 

ʬʠʪʦʩʘʥʠʪʘʨʥʦʤ ʩʦʩʪʦʷʥʠʠ ʚʳʷʚʣʝʥʘ ʫ ʩʦʨʪʘ ʄʘʛ (ʚ 2,7 ʠ 2,4 ʨʘʟʘ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ ʙʦʣʝʝ ʥʠʟʢʫʶ 

ʨʝʘʢʮʠʶ ʩʦʨʪʦʚ ʋʣʘʜʘʨ ʠ ɼʠʥʘ ʥʘ ʩʧʦʩʦʙ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʦʡ ʫʙʦʨʢʠ, ʠ ʚ 

ʧʦʩʣʝʜʩʪʚʠʠ ʥʘ ʬʠʪʦʩʘʥʠʪʘʨʥʦʝ ʩʦʩʪʦʷʥʠʝ ʢʣʫʙʥʝʡ ʚ ʧʨʦʮʝʩʩʝ ʭʨʘʥʝʥʠʷ. ɺ 

ʪʦʞʝ ʚʨʝʤʷ, ʥʘʣʠʯʠʝ ʙʦʣʝʟʥʝʡ ʢʣʫʙʥʝʡ ʧʦʩʣʝ ʭʨʘʥʝʥʠʷ ʠ ʤʝʭʘʥʠʯʝʩʢʦʝ 

ʧʦʚʨʝʞʜʝʥʠʝ ʢʣʫʙʥʝʡ ʩʦʨʪʘ ʄʘʛ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʠʟʫʯʘʝʤʳʤʠ 

ʩʦʨʪʘʤʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʟʘʚʠʩʠʪ ʦʪ ʩʧʦʩʦʙʘ ʫʙʦʨʢʠ ʢʘʨʪʦʬʝʣʷ. 

ʉʦʨʪʦʚʳʝ ʨʘʟʣʠʯʠʷ ʚ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʠ ʢʣʫʙʥʝʡ ʢ ʤʝʭʘʥʠʯʝʩʢʠʤ 

ʧʦʚʨʝʞʜʝʥʠʷʤ ʠ ʚʧʦʩʣʝʜʩʪʚʠʠ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʬʠʪʦʩʘʥʠʪʘʨʥʦʝ ʩʦʩʪʦʷʥʠʝ 

ʢʣʫʙʥʝʡ ʚ ʧʝʨʠʦʜ ʭʨʘʥʝʥʠʷ ʦʪʤʝʯʘʣʠ ʠ ʜʨʫʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ. ʊʘʢ, ʦʮʝʥʢʘ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʢʣʫʙʥʝʡ ʢ ʤʝʭʘʥʠʯʝʩʢʠʤ ʥʘʛʨʫʟʢʘʤ ʩ ʚʳʩʦʪʳ ʧʘʜʝʥʠʷ 1,5 ʤ  

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚʳʩʦʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʦʙʣʘʜʘʶʪ ʢʣʫʙʥʠ ʩʦʨʪʦʚ ɸʨʭʠʜʝʷ 

ʠ ɸʪʣʘʥʪ, ʩʨʝʜʥʝʡ ï ʗʚʘʨ, ʥʠʟʢʦʡ ï ʉʢʘʨʙ ʠ ɺʳʪʦʢ. ʇʨʠʯʝʤ ʨʘʥʥʷʷ ʫʙʦʨʢʘ 

ʢʣʫʙʥʝʡ ʩʨʘʟʫ ʧʦʩʣʝ ʫʜʘʣʝʥʠʷ ʙʦʪʚʳ ʧʨʠʚʦʜʠʣʘ ʢ ʫʚʝʣʠʯʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ 

ʪʷʞʝʣʳʭ ʪʨʘʚʤ ʥʘ 1,0ï7,5% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʙʦʣʝʝ ʧʦʟʜʥʠʤ ʩʨʦʢʦʤ [11]. ɺ 

ʦʧʳʪʘʭ ʀ.ʀ. ʇʠʫʥʦʚʩʢʦʡ ʠ ʅ.ɸ. ʍʦʭ ʠʟ ʩʦʨʪʦʚ ʧʷʪʠ ʛʨʫʧʧ ʩʧʝʣʦʩʪʠ 

(ʨʘʥʥʠʡ ï ɼʝʣʴʬʠʥ, ʩʨʝʜʥʝʨʘʥʥʠʡ ï ʆʜʠʩʩʝʡ, ʩʨʝʜʥʝʩʧʝʣʳʡ ï ʉʢʘʨʙ, 

ʩʨʝʜʥʝʧʦʟʜʥʠʡ ï ɾʫʨʘʚʠʥʢʘ, ʧʦʟʜʥʠʡ ï ɿʜʘʙʳʪʘʢ) ʥʘʠʙʦʣʴʰʫʶ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʤʝʭʘʥʠʯʝʩʢʠʤ ʥʘʛʨʫʟʢʘʤ ʚ ʧʝʨʠʦʜ ʫʙʦʨʢʠ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ 

ʝʝ ʩʧʦʩʦʙʘ, ʠ ʜʘʣʝʝ ʥʘʠʙʦʣʴʰʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʙʦʣʝʟʥʷʤ ʧʨʦʷʚʠʣʠ 

ʢʣʫʙʥʠ ʨʘʥʥʝʩʧʝʣʦʛʦ ʩʦʨʪʘ ɼʝʣʴʬʠʥ [12]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ 

ʬʠʪʦʩʘʥʠʪʘʨʥʦʤ ʩʦʩʪʦʷʥʠʠ ʢʣʫʙʥʝʡ ʚ ʧʨʦʮʝʩʩʝ ʭʨʘʥʝʥʠʷ, ʢʘʢ ʠ ʚ ʩʪʝʧʝʥʠ 

ʧʦʣʫʯʝʥʥʳʭ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʦʚʨʝʞʜʝʥʠʡ, ʟʥʘʯʠʤʘʷ ʨʦʣʴ ʧʨʠʥʘʜʣʝʞʠʪ 

ʩʦʨʪʫ, ʥʘ ʯʪʦ ʫʢʘʟʳʚʘʶʪ ʤʥʦʛʠʝ ʘʚʪʦʨʳ. ʅʘʧʨʠʤʝʨ, ʠʟʤʝʥʝʥʠʷ 

ʤʝʭʘʥʠʯʝʩʢʦʡ ʧʦʚʨʝʞʜʘʝʤʦʩʪʠ ʢʣʫʙʥʝʡ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʚʣʠʷʥʠʝʤ ʩʦʨʪʘ, 

ʩʦʩʪʘʚʣʷʶʪ ʦʪ 52 ʜʦ 56%, ʘ ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʬʘʢʪʦʨʘʤʠ ʩʨʝʜʳ ï ʦʪ 20 ʜʦ 

22%. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʝʥʦʪʠʧ ʠʤʝʝʪ ʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʚ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ 

ʤʝʭʘʥʠʯʝʩʢʠʤ ʧʦʚʨʝʞʜʝʥʠʷʤ, ʯʝʤ ʬʘʢʪʦʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ [13]. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ 

ʫʙʦʨʢʝ ʢʘʨʪʦʬʝʣʝʢʦʧʘʪʝʣʝʤ ʚ ʩʨʝʜʥʝʤ ʟʘ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʨʘʞʝʥʥʦʩʪʴ 
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ʢʣʫʙʥʝʡ ʙʦʣʝʟʥʷʤʠ ʧʦʩʣʝ ʭʨʘʥʝʥʠʷ ʩʦʩʪʘʚʠʣʘ 4,4%, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʨʠ 

ʫʙʦʨʢʝ ʢʦʤʙʘʡʥʦʤ 7,7%, ʯʪʦ ʚ 1,8 ʨʘʟʘ ʚʳʰʝ (ʨʠʩʫʥʦʢ 2). 

 

ʈʠʩʫʥʦʢ 2 ï ʅʘʣʠʯʠʝ ʙʦʣʝʟʥʝʡ  ʠ ʧʦʚʨʝʞʜʘʝʤʦʩʪʴ ʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʩʧʦʩʦʙʘ ʫʙʦʨʢʠ (2011 ï 2012 ʛʛ.) 

 

ʂʘʢ ʩʣʝʜʩʪʚʠʝ ʬʠʪʦʩʘʥʠʪʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʢʘʨʪʦʬʝʣʷ, ʥʘʣʠʯʠʝ 

ʤʝʭʘʥʠʯʝʩʢʠ ʧʦʚʨʝʞʜʝʥʥʳʭ ʢʣʫʙʥʝʡ ʧʨʠ ʫʙʦʨʢʝ ʢʘʨʪʦʬʝʣʝʢʦʧʘʪʝʣʝʤ 

ʨʘʚʥʷʣʦʩʴ 13,1%, ʘ ʧʨʠ ʫʙʦʨʢʝ ʢʦʤʙʘʡʥʦʤ 32,9%, ʯʪʦ ʙʦʣʴʰʝ ʙʦʣʝʝ ʯʝʤ ʚ 

2,5 ʨʘʟʘ.  

ɸʥʘʣʠʟʠʨʫʷ ʢʦʣʠʯʝʩʪʚʦ ʧʦʨʘʞʝʥʥʳʭ ʙʦʣʝʟʥʷʤʠ ʢʣʫʙʥʝʡ, ʧʦʩʣʝ 

ʧʨʦʭʦʞʜʝʥʠʷ ʜʣʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʭʨʘʥʝʥʠʷ, ʧʨʠ ʫʙʦʨʢʝ ʢʦʤʙʘʡʥʦʤ 

ʚʳʷʚʣʝʥʦ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʙʦʣʴʥʳʭ ʢʣʫʙʥʝʡ ʚ ʩʨʝʜʥʝʤ ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ 

ʩʦʩʪʘʚʣʷʝʪ 64%, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʨʠ ʫʙʦʨʢʝ ʢʦʧʘʪʝʣʝʤ ï 36%. 

ʅʝʣʴʟʷ ʥʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʫʙʦʨʢʝ ʥʘ ʧʝʨʝʚʦʟʢʘʭ  ʢʘʨʪʦʬʝʣʷ 

ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʘʚʪʦʩʘʤʦʩʚʘʣʳ, ʩʘʤʦʩʚʘʣʴʥʳʝ ʪʨʘʢʪʦʨʥʳʝ ʧʨʠʮʝʧʳ 

ʠ ʜʨʫʛʠʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ [14], ʛʜʝ ʢʣʫʙʥʠ ʧʨʠ 

ʜʚʠʞʝʥʠʠ ʧʦ ʛʨʫʥʪʦʚʳʤ ʜʦʨʦʛʘʤ ʠ ʚʦ ʚʨʝʤʷ ʧʦʛʨʫʟʦʯʥʳʭ ʦʧʝʨʘʮʠʡ 

ʧʦʣʫʯʘʶʪ ʚ ʥʠʭ ʪʘʢʞʝ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʦʚʨʝʞʜʝʥʠʷ (ʜʦ 12ï18%) [15]. ʂ ʪʦʤʫ 

ʞʝ, ʪʦʣʴʢʦ ʦʜʥʦ ʦʩʝʥʥʝʝ ʩʦʨʪʠʨʦʚʘʥʠʝ ʫʚʝʣʠʯʠʚʘʝʪ ʤʝʭʘʥʠʯʝʩʢʠʝ 

ʧʦʚʨʝʞʜʝʥʠʷ  ʢʣʫʙʥʝʡ ʥʘ 20ï25%, ʘ ʧʦʩʣʝʜʫʶʱʝʝ ʧʦʨʘʞʝʥʠʝ ʠʭ 

ʙʦʣʝʟʥʷʤʠ ʧʨʠ ʭʨʘʥʝʥʠʠ ï ʚ 5ï6 ʨʘʟ [16]. 

ʄʝʭʘʥʠʯʝʩʢʠʝ ʧʦʚʨʝʞʜʝʥʠʷ ï ʩʜʠʨʘʥʠʝ ʢʦʞʫʨʳ, ʩʩʘʜʠʥʳ, ʮʘʨʘʧʠʥʳ, 

ʧʦʨʝʟʳ, ʫʰʠʙʳ, ʪʨʝʱʠʥʳ ï ʷʚʣʷʶʪʩʷ ʧʨʠʯʠʥʦʡ ʧʦʨʯʠ, ʟʘʙʦʣʝʚʘʥʠʷ 

ʢʘʨʪʦʬʝʣʷ ʠ ʙʦʣʴʰʠʭ ʧʦʪʝʨʴ ʧʨʠ ʭʨʘʥʝʥʠʠ. ɹʦʣʴʥʳʝ ʢʣʫʙʥʠ ʚ 

ʧʦʣʥʦʮʝʥʥʦʡ ʧʘʨʪʠʠ ʤʦʛʫʪ ʩʦʩʪʘʚʠʪʴ 2,0%, ʘ ʚ ʧʘʨʪʠʠ ʩ ʩʦʜʨʘʥʥʦʡ 

ʢʦʞʫʨʦʡ ï 21,3, ʩʩʘʜʠʥʘʤʠ ʠ ʮʘʨʘʧʠʥʘʤʠ ï 57,6, ʩ ʨʘʟʜʘʚʣʝʥʥʳʤʠ 
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ʢʣʫʙʥʷʤʠ ï 60,0, ʩʨʝʟʘʤʠ ʠ ʧʦʣʦʚʠʥʢʘʤʠ ï 73,3, ʩ ʧʦʙʠʪʳʤʠ ʢʣʫʙʥʷʤʠ ï 

76,0% [17]. ʂ ʪʦʤʫ ʞʝ ʤʝʭʘʥʠʯʝʩʢʠʝ ʧʦʚʨʝʞʜʝʥʠʷ ʧʨʠ ʤʘʰʠʥʥʦʡ ʫʙʦʨʢʝ 

ʧʨʠʚʦʜʷʪ ʢ ʥʝʞʝʣʘʪʝʣʴʥʦʤʫ ʠʟʤʝʥʝʥʠʶ ʚ ʩʦʜʝʨʞʘʥʠʠ ʩʘʭʘʨʦʚ ʚ ʢʣʫʙʥʷʭ, 

ʯʪʦ ʫʭʫʜʰʘʝʪ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʪʦʚ ʧʝʨʝʨʘʙʦʪʢʠ ʢʘʨʪʦʬʝʣʷ [13]. ɹʦʣʝʝ ʪʦʛʦ, 

ʠʟ-ʟʘ ʪʨʘʚʤʠʨʦʚʘʥʠʷ ʢʣʫʙʥʝʡ ʚʦ ʚʨʝʤʷ ʫʙʦʨʢʠ ʚʦʟʤʦʞʥʦ ʩʥʠʞʝʥʠʝ 

ʙʫʜʫʱʝʛʦ ʫʨʦʞʘʷ ʦʪ 15 ʜʦ 25% [18]. 

 

ЗАКЛЮЧЕНИЕ  

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ 

ʫʩʣʦʚʠʷʭ ʶʛʦ-ʟʘʧʘʜʥʦʛʦ ʨʝʛʠʦʥʘ ɹʝʣʘʨʫʩʠ ʩʦʨʪʘ ʢʘʨʪʦʬʝʣ ̫ ʨʘʟʣʠʯʥʳʭ 

ʛʨʫʧʧ ʩʧʝʣʦʩʪʠ (ʨʘʥʥʠʝ ï ʃʠʣʝʷ, ʋʣʘʜʘʨ; ʩʨʝʜʥʝʨʘʥʥʠʝ ï ɼʠʥʘ, ɹʨʠʟ; 

ʩʨʝʜʥʝʩʧʝʣʳʝ ï ʉʢʘʨʙ, ʗʥʢʘ; ʩʨʝʜʥʝʧʦʟʜʥʠʝ ï ɾʫʨʘʚʠʥʢʘ, ʄʘʛ; ʧʦʟʜʥʠʝ ï 

ɸʪʣʘʥʪ, ɸʢʮʝʥʪ) ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʳ ʢ ʤʝʭʘʥʠʯʝʩʢʠʤ ʧʦʚʨʝʞʜʝʥʠʷʤ 

ʢʣʫʙʥʝʡ ʧʨʠ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʦʡ ʫʙʦʨʢʝ ʫʨʦʞʘʷ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʫʚʝʣʠʯʝʥʠʶ ʧʨʦʷʚʣʝʥʠʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʙʦʣʝʟʥʝʡ ʢʣʫʙʥʝʡ ʚʦ ʚʨʝʤʷ 

ʭʨʘʥʝʥʠʷ. 

ʅʘʠʤʝʥʴʰʫʶ ʧʦʨʘʞʝʥʥʦʩʪʴ ʙʦʣʝʟʥʷʤʠ ʧʨʠ ʭʨʘʥʝʥʠʠ ʠ ʥʘʠʙʦʣʴʰʫʶ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʤʝʭʘʥʠʯʝʩʢʠʤ ʥʘʛʨʫʟʢʘʤ ʚ ʧʝʨʠʦʜ ʫʙʦʨʢʠ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ 

ʝʝ ʩʧʦʩʦʙʘ, ʧʨʦʷʚʠʣʠ ʢʣʫʙʥʠ ʩʨʝʜʥʝʧʦʟʜʥʝʛʦ ʩʦʨʪʘ ʄʘʛ, ʫ ʢʦʪʦʨʦʛʦ ʚ 

ʩʨʝʜʥʝʤ ʟʘ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʘʙʩʦʣʶʪʥʘʷ ʛʥʠʣʴ ʧʦ ʠʩʪʝʯʝʥʠʠ ʧʝʨʠʦʜʘ 

ʭʨʘʥʝʥʠʷ ʩʦʩʪʘʚʠʣʘ ʚ ʦʙʱʝʡ ʤʘʩʩʝ 2,7ï6,4%. 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʪʝʭʥʦʣʦʛʠʡ ʫʙʦʨʢʠ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʬʠʪʦʩʘʥʠʪʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ ʧʨʠ ʭʨʘʥʝʥʠʠ, ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʙʘʡʥʘ ʠ ʢʘʨʪʦʬʝʣʝʢʦʧʘʪʝʣʷ, ʧʦʢʘʟʘʣ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʘʨʪʦʬʝʣʝʢʦʧʘʪʝʣʷ. ɼʘʥʥʳʡ ʩʧʦʩʦʙ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 

ʢʘʢ ʱʘʜʷʱʠʡ ʠ ʧʨʠʝʤʣʝʤʳʡ ʚ ʫʙʦʨʢʝ ʦʨʠʛʠʥʘʣʴʥʳʭ ʩʝʤʷʥ ʚʳʩʰʠʭ 

ʨʝʧʨʦʜʫʢʮʠʡ, ʧʣʦʱʘʜʴ ʧʦʩʘʜʦʢ ʢʦʪʦʨʳʭ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝʚʝʣʠʢʘ, ʯʪʦ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʠʥʠʤʠʟʘʮʠʶ ʠʥʬʠʮʠʨʦʚʘʥʠʷ ʧʦʩʣʝʜʫʶʱʠʭ ʢʣʫʙʥʝʚʳʭ 

ʧʦʢʦʣʝʥʠʡ ʚʦʟʙʫʜʠʪʝʣʷʤʠ ʛʨʠʙʥʳʭ  ʠ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʙʦʣʝʟʥʝʡ. 
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INFLUENCE AGROTEKHNIKA HARVEST PERIOD FOR 

PHYTOSANITARY SOSTYANII POTATO TUBERS STORAGE  

 

KARPESH A.I. 

 

SUMMARY  

 

The paper presents the results of studies that indicate the problem 

harvesting of potatoes as a prerequisite for its pest status in storage. 

Determined predisposition in the south-western region of Belarus of potato 

varieties of different maturity groups to mechanical damage and disease tubers. 

Presented differentiation stability tuber disease during storage, depending on 

the method of mechanical harvesting. 

 

Key words: potato tubers, mechanical damage, disease, storage, potato 

harvester, potato-digger, Belarus. 
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РЕЗЮМЕ 

 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʚ ʫʩʣʦʚʠʷʭ ʧʦʣʝʚʦʛʦ 

ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʦʧʳʪʘ, ʫʩʪʘʥʦʚʣʝʥʦ ʚʣʠʷʥʠʝ ʪʨʘʜʠʮʠʦʥʥʳʭ ʠ 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʩʠʩʪʝʤ ʫʜʦʙʨʝʥʠʷ ʥʘ ʫʨʦʞʘʡ ʢʦʨʪʦʬʝʣʷ, ʝʛʦ ʢʘʯʝʩʪʚʦ. 

ʇʦʢʘʟʘʥʦ ʚʦʟʜʝʡʩʪʚʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ, ʤʠʥʝʨʘʣʴʥʳʭ, ʦʨʛʘʥʦ-ʤʠʥʝʨʘʣʴʥʳʭ 

ʬʦʥʦʚ ʥʘ ʧʠʪʘʪʝʣʴʥʳʡ ʨʝʞʠʤ ʧʦʯʚʳ ʜʠʥʘʤʠʢʫ ʠʟʤʝʥʝʥʠʡ ʣʘʙʠʣʴʥʳʭ 

ʬʦʨʤ ʛʫʤʫʩʘ.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʨʪʦʬʝʣʴ, ʩʝʚʦʦʙʦʨʦʪ, ʫʜʦʙʨʝʥʠʷ, ʫʨʦʞʘʡ, 

ʢʘʯʝʩʪʚʦ, ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚʳ 

 

ВВЕДЕНИЕ 

 

ʉʦʚʨʝʤʝʥʥʳʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ, ʙʠʦʣʦʛʠʯʝʩʢʠʝ, ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ 

ʚ ʘʛʨʘʨʥʦʤ ʩʝʢʪʦʨʝ ʋʢʨʘʠʥʳ, ʚ ʯʘʩʪʥʦʩʪʠ ʫʤʝʥʴʰʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʪʨʘʜʠʮʠʦʥʥʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ, ʚʩʣʝʜʩʪʚʠʝ ʩʦʢʨʘʱʝʥʠʷ ʧʦʛʦʣʦʚʴʷ 

ʩʢʦʪʘ, ʟʥʘʯʠʪʝʣʴʥʳʝ ʨʘʩʭʦʜʳ ʥʘ ʠʟʛʦʪʦʚʣʝʥʠʝ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ 

ʢʦʤʧʦʩʪʦʚ, ʧʦʙʫʞʜʘʶʪ ʢ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠ 

ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʭ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, 

ʧʦʩʪʨʦʝʥʥʳʭ ʥʘ ʤʘʢʩʠʤʘʣʴʥʦʤ ʧʨʠʚʣʝʯʝʥʠʠ ʚ ʢʨʫʛʦʚʦʨʦʪ ʙʠʦʛʝʥʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʘʛʨʦʮʝʥʦʟʘ. ɺ ʵʪʦʤ ʘʩʧʝʢʪʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʷʚʣʷʝʪʩʷ ʰʠʨʦʢʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʪʦʨʠʯʥʦʡ ʧʨʦʜʫʢʮʠʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ, ʩʳʨʴʝʚʳʭ ʦʪʭʦʜʦʚ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʩʠʜʝʨʘʣʴʥʳʭ ʢʫʣʴʪʫʨ, ʘ ʪʘʢʞʝ 

ʠʟʛʦʪʦʚʣʝʥʠʝ ʥʘ ʠʭ ʦʩʥʦʚʝ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʦʨʛʘʥʦ-ʤʠʥʝʨʘʣʴʥʳʭ 

ʙʠʦʘʢʪʠʚʥʳʭ ʫʜʦʙʨʝʥʠʡ (ʆʄɼ), ʢʦʪʦʨʳʝ, ʦʙʣʘʜʘʶʪ ʭʦʨʦʰʠʤʠ 

ʩʦʨʙʮʠʦʥʥʳʤʠ, ʤʝʣʠʦʨʘʪʠʚʥʳʤʠ, ʨʘʜʠʦʧʨʦʪʝʢʪʦʨʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʨʦʣʦʥʛʠʨʦʚʘʥʥʳʤ ʜʝʡʩʪʚʠʝʤ, ʚʳʩʦʢʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʴʶ ʠ ʟʘ ʚʣʠʷʥʠʝʤ ʥʘ ʫʨʦʞʘʡ ʠ ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚʳ ʧʨʝʦʙʣʘʜʘʶʪ 

ʥʘʜ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʠ ʤʠʥʝʨʘʣʴʥʳʤʠ ʫʜʦʙʨʝʥʠʷʤʠ 

[1,2,3,4,5,6,7,8]. 
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ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʩʪʘʮʠʦʥʘʨʥʦʤ ʦʧʳʪʝ ʣʘʙʦʨʘʪʦʨʠʠ 

ʟʝʤʣʝʜʝʣʠʷ ʠ ʚʦʩʩʦʟʜʘʥʠʷ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʀʥʩʪʠʪʫʪʘ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ 

ʂʘʨʧʘʪʩʢʦʛʦ ʨʝʛʠʦʥʘ, ʟʘʣʦʞʝʥʥʦʤ ʚ 2006 ʛ. ʇʦʯʚʘ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ï 

ʩʝʨʘʷ ʦʧʦʜʟʦʣʝʥʥʘʷ ʧʦʚʝʨʭʥʦʩʪʥʦ ʦʛʣʝʝʥʥʘʷ ʩʨʝʜʥʝ ʩʫʛʣʠʥʠʩʪʘʷ, ʧʘʭʦʪʥʳʡ 

(0ï20 ʩʤ) ʠ ʧʦʜʧʘʭʦʪʥʳʡ (20ï40 ʩʤ) ʩʣʦʠ ʢʦʪʦʨʦʛʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʩʣʝʜʫʶʱʠʤʠ ʫʩʨʝʜʥʝʥʥʳʤʠ ʠʩʭʦʜʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʣʦʜʦʨʦʜʠʷ: ʨʅʩʦʣ. 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 4,57 ʠ 4,60; ʛʠʜʨʦʣʠʪʠʯʝʩʢʘʷ ʢʠʩʣʦʪʥʦʩʪʴ ï 3,70 ʠ 3,59; 

ʩʫʤʤʘ ʧʦʛʣʦʱʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ ï 5,58 ʠ 5,68 ʤʛïɻ ʢʚ. ʥʘ 100 ʛ ʧʦʯʚʳ; 

ʩʦʜʝʨʞʘʥʠʝ ʱʝʣʦʯʥʦʛʠʜʨʦʣʠʟʠʨʦʚʘʥʥʦʛʦ ʘʟʦʪʘ (ʧʦ ʂʦʨʥʬʠʣʴʜʫ) ï 86,0 ʠ 

74,8 ʤʛ ʥʘ ʢʛ ʧʦʯʚʳ; ʜʦʩʪʫʧʥʦʛʦ ʬʦʩʬʦʨʘ (ʧʦ ʏʠʨʠʢʦʚʫ) ï 148 ʠ 131 ʤʛ/ʢʛ 

ʧʦʯʚʝ; ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ (ʧʦ ʏʠʨʠʢʦʚʫ) ï 73,5 ʠ 63,1 ʤʛ/ʢʛ ʧʦʯʚʳ; 

ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ (ʧʦ ʊʶʨʠʥʫ ʚ ʤʦʜʠʬʠʢʘʮʠʠ ʅʠʢʠʪʠʥʘ) ï 1,42% ʠ 

1,27%. ʉʦʛʣʘʩʥʦ ʧʨʠʥʷʪʦʡ ʛʨʘʜʘʮʠʠ ʜʘʥʥʘʷ ʧʦʯʚʘ ʷʚʣʷʝʪʩʷ ʩʨʝʜʥʝ ʢʠʩʣʦʡ 

ʩ ʦʯʝʥʴ ʥʠʟʢʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴʶ ʘʟʦʪʦʤ ʠ ʛʫʤʫʩʦʤ, ʩʨʝʜʥʝʡ ï ʢʘʣʠʝʤ ʠ 

ʧʦʚʳʰʝʥʥʦʡ ï ʬʦʩʬʦʨʦʤ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʣʠʤʠʪʠʨʫʶʱʠʤ ʬʘʢʪʦʨʦʤ ʝʝ 

ʧʣʦʜʦʨʦʜʠʷ ʷʚʣʷʝʪʩʷ ʜʝʬʠʮʠʪ ʘʟʦʪʘ ʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ. 

ʉʝʚʦʦʙʦʨʦʪ ʯʝʪʳʨʝʭʧʦʣʴʥʳʡ ʩʦ ʩʣʝʜʫʶʱʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ: ʢʘʨʪʦʬʝʣʴ, ʷʯʤʝʥʴ ʷʨʦʚʦʡ ʩ ʧʦʜʩʝʚʦʤ 

ʢʣʝʚʝʨʘ ʢʨʘʩʥʦʛʦ, ʢʣʝʚʝʨ ʢʨʘʩʥʳʡ, ʧʰʝʥʠʮʘ ʦʟʠʤʘʷ. 

ʆʧʳʪ ʨʘʟʤʝʱʝʥ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʥʘ ʯʝʪʳʨʝʭ ʧʦʣʷʭ.  

ʈʘʟʤʝʨ ʫʯʝʪʥʦʛʦ ʫʯʘʩʪʢʘ 25 ʤ
2
, ʦʙʱʝʛʦ ï 50 ʤ

2
. ɸʛʨʦʪʝʭʥʠʢʘ 

ʚʳʨʘʱʠʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʦʙʱʝʧʨʠʥʷʪʘʷ, 

ʨʝʢʦʤʝʥʜʫʝʤʘʷ ʜʣʷ ʟʦʥʳ ɿʘʧʘʜʥʦʡ ʃʝʩʦʩʪʝʧʠ.  

ɺ ʩʠʩʪʝʤʘʭ ʫʜʦʙʨʝʥʠʷ ʥʘʤʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ, 

ʥʘʚʦʟ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʦʨʛʘʥʦ-ʤʠʥʝʨʘʣʴʥʦʝ ʫʜʦʙʨʝʥʠʝ ñɽʢʦʙ̔ʦʤò, 

ʟʘʜʝʣʳʚʘʥʠʝ ʩʦʣʦʤʳ, ʧʦʩʝʚ ʩʠʜʝʨʘʪʘ-ʨʝʜʴʢʠ ʤʘʩʣʠʯʥʦʡ (Raphanus sativus).  

ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʪʦʨʠʯʥʦʡ ʧʨʦʜʫʢʮʠʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ, ʘ ʪʘʢʞʝ 

ʢʣʝʚʝʨʘ, ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʬʝʨʤʝʥʪʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʥʘʤʠ ʙʳʣʠ 

ʠʟʛʦʪʦʚʣʝʥʳ ʦʨʛʘʥʦ-ʤʠʥʝʨʘʣʴʥʘʷ ʩʤʝʩʴ (ʆʄʉ), ʢʦʤʧʦʩʪ ʠ ʦʨʛʘʥʦ-

ʤʠʥʝʨʘʣʴʥʦʝ ʫʜʦʙʨʝʥʠʝ (ʆʄɼ) ʜʣʷ ʚʢʣʶʯʝʥʠʷ ʠʭ ʚ ʩʠʩʪʝʤʳ ʫʜʦʙʨʝʥʠʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʦʧʳʪʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʠʯʝʩʢʠʭ 

ʧʦʜʭʦʜʦʚ, ʢʦʪʦʨʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʦʨʤʘʤ ɻʦʩʩʪʘʥʜʘʨʪʘ ʋʢʨʘʠʥʳ. 

ɸʛʨʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦʯʚʳ ʠ ʢʘʯʝʩʪʚʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʧʨʦʜʫʢʮʠʠ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʠʢʘʤ. ʆʙʨʘʟʮʳ ʧʦʯʚʳ 

ʦʪʙʠʨʘʣʠ ʠ ʧʦʜʛʦʪʘʚʣʠʚʘʣʠ ʢ ʘʥʘʣʠʟʘʤ ʩʦʛʣʘʩʥʦ ɼʉʊʋ ʀSʆ 11464-2001. 

ɸʛʨʦʭʠʤʠʯʝʩʢʠʝ ʘʥʘʣʠʟʳ ʧʦʯʚʳ ʧʨʦʚʦʜʠʣʠ ʧʦ ʪʘʢʠʤ ʤʝʪʦʜʠʢʘʤ: 

ʱʝʣʦʯʥʦʛʠʜʨʦʣʠʟʠʨʦʚʘʥʥʳʡ ʘʟʦʪ ï ʧʦ ʂʦʨʥʬʠʣʴʜʫ, ʜʦʩʪʫʧʥʳʡ ʬʦʩʬʦʨ ʠ 

ʦʙʤʝʥʥʳʡ ʢʘʣʠʡ ï ʧʦ ʏʠʨʠʢʦʚʫ ʚ ʚʳʪʷʞʢʝ 0,5 ʥ ʉʅ3ʉʆʆʅ (ɼʉʊʋ 4115-

2002), ʣʘʙʠʣʴʥʳʡ ʛʫʤʫʩ ï ʧʦ ɽʛʦʨʦʚʫ (ɼʉʊʋ 4732-2007), ʦʙʱʠʡ ʛʫʤʫʩ ʧʦ 

ʊʶʨʠʥʫ (ɻʆʉʊ 26213-91), ʨʅ ʩʦʣʝʚʦʡ ʚʳʪʷʞʢʠ ï ʧʦʪʝʥʮʠʦʤʝʪʨʠʯʝʩʢʠʤ 

ʤʝʪʦʜʦʤ (ɼʉʊʋ ʀSʆ 10390-2001), ʩʫʤʤʫ ʧʦʛʣʦʱʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ ï ʧʦ 

ʂʘʧʧʝʥʫ-ɻʠʣʴʢʦʚʠʮʫ (ɻʆʉʊ 27821-88). 
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ɺ ʢʣʫʙʥʷʭ ʢʘʨʪʦʬʝʣʷ ʦʧʨʝʜʝʣʷʣʠ: ʩʦʜʝʨʞʘʥʠʝ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ 
ʪʝʨʤʦʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ, ʢʨʘʭʤʘʣʘ ï ʧʦ ʕʚʝʨʩʫ, ʢʦʣʠʯʝʩʪʚʦ 
ʥʠʪʨʘʪʦʚ ï ʠʦʥʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ (ɻʆʉʊ 13496.19-93). 

ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʫʨʦʞʘʡʥʳʭ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ 
ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦ ɹ.ɸ. ɼʦʩʧʝʭʦʚʫ ʚ ʧʘʢʝʪʝ ñSTATISTICAò. 

ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫʨʦʞʘʡʥʦʩʪʴ ʢʘʨʪʦʬʝʣʷ ï ʧʝʨʚʦʡ 
ʢʫʣʴʪʫʨʳ ʩʝʚʦʦʙʦʨʦʪʘ ï ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʣʘʩʴ ʫʨʦʚʥʝʤ ʠ 
ʚʠʜʦʤ ʝʝ ʫʜʦʙʨʝʥʠʷ (ʪʘʙʣʠʮʘ 1). ʃʫʯʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʦʙʝʩʧʝʯʠʣʦ 
ʩʦʚʤʝʩʪʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʘ ʪʘʢʞʝ 
ñɽʢʦʙʦ̔ʤʫò, ʛʜʝ ʫʨʦʞʘʡ ʢʣʫʙʥʝʡ ʚ ʩʨʝʜʥʝʤ ʧʦ ʛʦʜʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ 
ʩʦʩʪʘʚʣʷʣ 17,7ï17,5 ʪ/ʛʘ. ʊʦ ʝʩʪʴ, ʦʨʛʘʥʦ-ʤʠʥʝʨʘʣʴʥʦʝ ʫʜʦʙʨʝʥʠʝ 
ñɽʢʦʙʦ̔ʤò ʟʘ ʚʣʠʷʥʠʝʤ ʥʘ ʫʨʦʞʘʡ ʢʣʫʙʥʝʡ ʧʨʠʙʣʠʞʘʣʦʩʴ ʢ ʚʘʨʠʘʥʪʫ 
ʩʦʚʤʝʩʪʠʤʦʛʦ ʚʥʝʩʝʥʠʷ ʥʘʚʦʟʘ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ. ɺʳʩʦʢʠʡ 
ʧʨʠʨʦʩʪ ʫʨʦʞʘʷ ʢʘʨʪʦʬʝʣʷ ʥʘ ʫʨʦʚʥʝ 8,2 ʪ/ʛʘ ʦʙʝʩʧʝʯʠʣʦ ʩʦʚʤʝʩʪʠʤʦʝ 
ʧʨʠʤʝʥʝʥʠʝ ʚ ʩʝʚʦʦʙʦʨʦʪʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʩʠʜʝʨʘʪʦʚ ʠ ʩʦʣʦʤʳ. 
ɺʥʝʩʝʥʥʳʝ, ʙʝʟ ʤʠʥʝʨʘʣʴʥʦʛʦ ʬʦʥʘ ʥʘʚʦʟ ʠ ʢʦʤʧʦʩʪ ʦʙʝʩʧʝʯʠʣʠ ʧʨʠʨʦʩʪʳ 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 2,9 ʠ 4,9 ʪ/ʛʘ.  

ʉʦʚʤʝʩʪʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʢʦʤʧʦʩʪʘ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ 
ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʧʦʚʳʰʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ ʢʫʣʴʪʫʨʳ ʥʘ 30% ʦʪʥʦʩʠʪʝʣʴʥʦ 
ʚʘʨʠʘʥʪʦʚ, ʫʜʦʙʨʝʥʥʳʭ ʩʘʤʠʤ ʢʦʤʧʦʩʪʦʤ. ʆʨʛʘʥʦ-ʤʠʥʝʨʘʣʴʥʘʷ ʩʤʝʩʴ ʠ 
ʦʨʛʘʥʦ-ʤʠʥʝʨʘʣʴʥʦʝ ʫʜʦʙʨʝʥʠʝ, ʚʥʝʩʝʥʥʳʝ ʚ ʜʦʟʘʭ ʥʘ ʧʦʨʷʜʦʢ ʥʠʞʝ 
ʦʙʝʩʧʝʯʠʣʦ ʫʨʦʞʘʡ ʥʘ ʫʨʦʚʥʝ 13,6ï12,9 ʪ/ʛʘ. ɺʥʝʩʝʥʠʝ ʩʘʤʠʭ ʤʠʥʝʨʘʣʴʥʳʭ 
ʫʜʦʙʨʝʥʠʡ ʜʘʣʦ ʣʫʯʰʠʡ ʵʬʬʝʢʪ, ʯʝʤ ʧʨʠʤʝʥʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ - ʫʨʦʞʘʡ 
ʢʣʫʙʥʝʡ ʙʳʣ ʚ 1,4 ʨʘʟʘ ʚʳʰʝ. 

ʂʘʯʝʩʪʚʦ ʢʣʫʙʥʝʡ ʙʳʣʦ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʤ ʥʘ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ, ʥʝ 
ʠʩʢʣʶʯʘʷ ʢʦʥʪʨʦʣʷ ʙʝʟ ʫʜʦʙʨʝʥʠʡ. ʏʝʪʢʦʡ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚʣʠʷʥʠʷ 
ʠʩʩʣʝʜʫʝʤʳʭ ʚʠʜʦʚ ʠ ʫʨʦʚʥʝʡ ʫʜʦʙʨʝʥʠʷ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʚ ʢʣʫʙʥʷʭ ʩʫʭʦʛʦ 
ʚʝʱʝʩʪʚʘ ʠ ʢʨʘʭʤʘʣʘ ʥʝ ʫʩʪʘʥʦʚʣʝʥʦ. ɺ ʩʨʝʜʥʝʤ ʟʘ ʯʝʪʳʨʝ ʛʦʜʘ ʵʪʠ 
ʧʦʢʘʟʘʪʝʣʠ ʢʦʣʝʙʘʣʠʩʴ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʧʨʝʜʝʣʘʭ 25,0ï26,6% ʠ 18,6ï
20,3%. ʉʦʜʝʨʞʘʥʠʝ ʥʠʪʨʘʪʦʚ ʚ ʢʘʨʪʦʬʝʣʝ ʙʳʣʦ ʩʘʤʳʤ ʥʠʟʢʠʤ ʥʘ ʢʦʥʪʨʦʣʝ 
ʩ ʪʝʥʜʝʥʮʠʝʡ ʝʛʦ ʫʚʝʣʠʯʝʥʠʷ ʥʘ ʚʘʨʠʘʥʪʘʭ ʩʦʚʤʝʩʪʠʤʦʛʦ ʚʥʝʩʝʥʠʷ 
ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʦʜʥʘʢʦ ʥʘ ʚʩʝʭ ʫʜʦʙʨʝʥʥʳʭ 
ʚʘʨʠʘʥʪʘʭ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʥʝ ʧʨʝʚʳʰʘʣ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʭ 
ʢʦʥʮʝʥʪʨʘʮʠʡ. 

ʅʘ ʧʦʣʷʭ ʩʝʚʦʦʙʦʨʦʪʘ ʧʦʜ ʢʘʨʪʦʬʝʣʝʤ ʠʩʩʣʝʜʦʚʘʣʠ ʚʣʠʷʥʠʝ ʨʘʟʥʳʭ 
ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʦʨʛʘʥʦ-ʤʠʥʝʨʘʣʴʥrʭ ʫʜʦʙʨʝʥʠʡ ʥʘ ʜʠʥʘʤʠʢʫ ʧʠʪʘʪʝʣʴʥʳʭ 
ʚʝʱʝʩʪʚ ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ ʧʦʯʚʳ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʤʦʞʥʦ 
ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ ʧʦʟʠʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʚʠʜʦʚ ʫʜʦʙʨʝʥʠʡ ʥʘ 
ʧʠʪʘʪʝʣʴʥʳʡ ʨʝʞʠʤ ʧʦʯʚʳ, ʢʦʪʦʨʳʡ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ 
ʧʝʨʠʦʜʘ ʢʘʨʪʦʬʝʣʷ ʙʳʣ ʣʫʯʰʝ, ʯʝʤ ʚ ʚʘʨʠʘʥʪʝ ʙʝʟ ʫʜʦʙʨʝʥʠʡ (ʪʘʙʣʠʮʘ 2). 
ʆʪʥʦʩʠʪʝʣʴʥʦ ʦʪʢʣʦʥʝʥʠʡ ʥʘ ʫʜʦʙʨʝʥʥʳʭ ʚʘʨʠʘʥʪʘʭ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ, 
ʣʫʯʰʠʡ ʫʨʦʚʝʥʴ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʵʣʝʤʝʥʪʘʤʠ ʧʠʪʘʥʠʷ ʧʨʝʜʦʧʨʝʜʝʣʷʣʦ 
ʩʦʚʤʝʩʪʠʤʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ. 

ɺ ʚʘʨʠʘʥʪʝ ʧʨʠʤʝʥʝʥʠʷ ʩʠʜʝʨʘʪʘ ʠ ʩʦʣʦʤʳ ʧʠʪʘʪʝʣʴʥʳʡ ʨʝʞʠʤ 
ʧʦʯʚʳ ʙʳʣ ʙʣʠʟʢʠʤ ʢ ʚʘʨʠʘʥʪʘʤ ʩ ʩʘʤʠʤʠ ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʫʜʦʙʨʝʥʠʷʤʠ 
(ʛʥʦʝʤ, ʢʦʤʧʦʩʪʦʤ). ʉʨʝʜʠ ʦʨʛʘʥʦ-ʤʠʥʝʨʘʣʴʥʠʭ ʫʜʦʙʨʝʥʠʡ ʧʨʝʠʤʫʱʝʩʪʚʦ 
ʠʤʝʣ ñɽʢʦʙʽʦʤ ï ʩʦʜʝʨʞʘʥʠʝ ʙʠʦʛʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʧʦʯʚʝ ʧʦʜ ʝʛʦ 
ʚʣʠ̫ʥʠʝʤ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʚʝʛʝʪʘʮʠʠ ʥʘʭʦʜʠʣʦʩʴ ʥʘ
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ʊʘʙʣʠʮʘ 1 ï ʋʨʦʞʘʡʥʦʩʪʴ ʢʘʨʪʦʬʝʣʷ ʠ ʢʘʯʝʩʪʚʦ ʢʣʫʙʥʝʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʫʜʦʙʨʝʥʠʷ 

 

 ̄

ʚʘʨ. 
ʋʜʦʙʨʝʥʠʝ ʢʘʨʪʦʬʝʣʷ 

ʋʨʦʞʘʡ ʢʘʨʪʦʬʝʣʷ, 

ʪ/ʛʘ 

ʂʘʯʝʩʪʚʦ ʢʣʫʙʥʝʡ (ʩʨʝʜʥʝʝ) 

ʩʨʝʜʥʝʝ 

ʧʦ ʛʦʜʘʤ 

ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʆʪʢʣʦ-

ʥʝʥʠʝ ʢ 

ʢʦʥʪʨʦʣʶ 

ʩʫʭʦʝ 

ʚʝʱʝʩʪʚʦ 

ʢʨʘʭʤʘʣ, ʥʘ 

ʩʳʨʫʶ ʤʘʩʩʫ Nʆ
-
3, ʤʛ/ʢʛ 

ʩʳʨʦʡ ʤʘʩʩʳ 
% 

1 ɹʝʟ ʫʜʦʙʨʝʥʠʡ (ʢʦʥʪʨʦʣʴ) 8,3 - 25,6 20,0 29 

2 ʅʘʚʦʟ, 30 ʪ/ʛʘ 11,2 2,9 25,1 18,6 35 

3 N90P90K90 15,4 7,1 25,2 19,1 49 

4 ʅʘʚʦʟ, 30 ʪ/ʛʘ + N90P90K90 17,7 9,4 25,0 19,1 53 

5 ʂʦʤʧʦʩʪ, 30 ʪ/ʛʘ 13,2 4,9 25,6 19,8 35 

6 ʂʦʤʧʦʩʪ,  30 ʪ/ʛʘ + N90P90K90 17,2 8,9 25,1 19,0 48 

7 ʆʄʉ, 3 ʪ/ʛʘ 13,6 5,3 25,8 19,5 37 

8 ʉʠʜʝʨʘʪ + ʩʦʣʦʤʘ + N90P90K90 16,5 8,2 26,6 20,3 52 

9 ʆʄɼ, 3 ʪ/ʛʘ 12,9 4,6 26,0 19,9 45 

10 ñɽʢʦʙʽʦʤò, 3 ʪ/ʛʘ 17,5 9,2 25,9 19,6 42 

ʅʩʨ05, ʪ/ʛʘ                                         1,2-1,4 
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ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ, ʢʦʪʦʨʳʡ ʥʝ ʫʩʪʫʧʘʣ ʟʘʬʠʢʩʠʨʦʚʘʥʥʦʤʫ ʧʨʠ 

ʩʦʚʤʝʩʪʠʤʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʘʚʦʟʘ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʯʪʦ ʠʤʝʣʦ 

ʧʦʟʠʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʵʬʬʝʢʪʠʚʥʦʝ ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚʳ. 

ɸʤʧʣʠʪʫʜʘ ʢʦʣʝʙʘʥʠʡ ʟʥʘʯʝʥʠʡ ʧʦʢʘʟʘʪʝʣʝʡ ʧʠʪʘʪʝʣʴʥʦʛʦ ʨʝʞʠʤʘ ʥʘ 

ʫʜʦʙʨʝʥʥʳʭ ʚʘʨʠʘʥʪʘʭ ʚʦ ʚʩʝ ʧʝʨʠʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʘ ʩʘʤʦʡ ʰʠʨʦʢʦʡ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʘʟʦʪʘ, ʛʜʝ ʦʪʢʣʦʥʝʥʠʷ ʥʘʭʦʜʠʣʠʩʴ ʚ ʧʨʝʜʝʣʘʭ 21ï22%, ʜʣʷ 

ʬʦʩʬʦʨʘ ʠ ʢʘʣʠʷ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʥʝ ʧʨʝʚʳʰʘʣ 14%. 

 

ʊʘʙʣʠʮʘ 2 ï ɼʠʥʘʤʠʢʘ ʣʝʛʢʦʨʘʩʪʚʦʨʠʤʳʭ ʬʦʨʤ ʦʩʥʦʚʥʳʭ ʙʠʦʛʝʥʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʚ ʧʦʯʚʝ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʨʘʟʥʳʭ ʚʠʜʦʚ ʫʜʦʙʨʝʥʠʡ, ʤʛ/ʢʛ ʧʦʯʚʳ 

 

ˉ ʚʘʨ. 

ɺʨʝʤʷ ʦʪʙʦʨʘ ʦʙʨʘʟʮʦʚ ʧʦʯʚʳ 

ʢ ʧʦʩʘʜʢʝ ʢʘʨʪʦʬʝʣʷ ʚ ʧʝʨʠʦʜ ʮʚʝʪʝʥʠʷ ʧʦʩʣʝ ʫʙʦʨʢʠ ʫʨʦʞʘʷ 

N ʈ2ʆ5 ʂ2ʆ N ʈ2ʆ5 ʂ2ʆ N ʈ2ʆ5 ʂ2ʆ 

1 93 131 86 91 137 82 93 124 73 

2 108 143 87 105 154 97 110 143 89 

3 123 157 107 110 173 120 129 155 104 

4 125 169 112 118 190 121 131 180 105 

5 105 147 95 103 167 109 115 149 90 

6 117 159 103 109 179 122 125 167 95 

7 107 139 97 101 159 110 110 137 88 

8 109 138 94 104 169 103 112 148 91 

9 107 145 90 102 155 98 111 142 87 

10 119 156 100 109 174 113 127 165 94 

 

ʉʦʜʝʨʞʘʥʠʝ ʧʠʪʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠʩʧʳʪʳʚʘʣʦ ʠʟʤʝʥʝʥʠʷ ʚʦ 

ʚʨʝʤʷ ʚʝʛʝʪʘʮʠʠ ʢʘʨʪʦʬʝʣʷ: ʩʝʟʦʥʥʳʝ ʢʦʣʝʙʘʥʠʷ ʙʳʣʠ ʜʦʩʪʘʪʦʯʥʦ 

ʟʥʘʯʠʪʝʣʴʥʳʤʠ. ʊʘʢ, ʚʳʩʰʠʝ ʫʨʦʚʥʠ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʫʩʚʘʠʚʘʝʤʳʤ ʘʟʦʪʦʤ 

ʦʪʤʝʯʝʥʳ ʚ ʧʝʨʠʦʜʳ ʥʘʯʘʣʘ ʠ ʦʢʦʥʯʘʥʠʷ ʚʝʛʝʪʘʮʠʠ, ʙʦʣʝʝ ʥʠʟʢʠʡ ï ʚ 

ʧʝʨʠʦʜ ʮʚʝʪʝʥʠʷ ʠ ʥʘʠʙʦʣʴʰʝʡ ʘʩʩʠʤʠʣʷʮʠʠ ʝʛʦ ʨʘʩʪʝʥʠʷʤʠ. 

ʉʝʟʦʥʥʳʝ ʢʦʣʝʙʘʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʜʦʩʪʫʧʥʳʭ ʨʘʩʪʝʥʠʷʤ ʬʦʨʤ 

ʬʦʩʬʦʨʘ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʥʘʠʙʦʣʴʰʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʚ ʩʝʨʝʜʠʥʝ ʧʝʨʠʦʜʘ 

ʚʝʛʝʪʘʮʠʠ ʠ ʩʥʠʞʝʥʠʝʤ ʥʘ ʢʦʥʝʮ ʚʝʛʝʪʘʮʠʠ, ʭʦʪʷ ʚ ʚʘʨʠʘʥʪʘʭ ʩʦʚʤʝʩʪʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘʚʦʟʘ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʘ ʪʘʢʞʝ ñɽʢʦʙʦ̔ʤʫò ʦʥ 

ʙʳʣ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʤ. ɿʘʢʦʥʦʤʝʨʥʦʩʪʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʠʥʘʤʠʢʠ 

ʢʘʣʠʡʥʦʛʦ ʨʝʞʠʤʘ ʧʦʯʚʳ ʙʳʣʠ ʤʝʥʝʝ ʯʝʪʢʠʤʠ, ʭʦʪʷ ʥʘ ʢʦʥʝʮ ʚʝʛʝʪʘʮʠʠ 

ʪʦʞʝ ʦʪʤʝʯʝʥʦ ʝʛʦ ʩʥʠʞʝʥʠʝ, ʦʯʝʚʠʜʥʦ ï ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʥʘʢʦʧʣʝʥʠʝʤ ʢʘʣʠ,̫ 

ʢʘʢ ʠ ʬʦʩʬʦʨʘ, ʚ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʦʨʛʘʥʘʭ ʢʘʨʪʦʬʝʣʷ. 

ʇʠʪʘʪʝʣʴʥʳʡ ʨʝʞʠʤ ʧʦʯʚʳ ʧʦʤʠʤʦ ʚʣʠʷʥʠʷ ʥʘ ʥʝʛʦ ʵʣʝʤʝʥʪʦʚ, 

ʢʦʪʦʨʳʝ ʧʦʩʪʫʧʘʶʪ ʩ ʫʜʦʙʨʝʥʠʝʤ, ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʠ ʦʪ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ.  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʯʚʳ ʧʦʜ ʢʘʨʪʦʬʝʣʝʤ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ 

ʣʘʙʠʣʴʥʦʛʦ ʛʫʤʫʩʘ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʦʙʱʝʛʦ, ʧʦʜʜʘʝʪʩʷ ʚ ʙʦʣʴʰʝʡ ʠʣʠ 

ʤʝʥʴʰʝʡ ʤʝʨʝ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʘʨʠʘʥʪʘ ʫʜʦʙʨʝʥʠʷ) ʩʝʟʦʥʥʳʤ 
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ʢʦʣʝʙʘʥʠʝʤ ʚ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ (ʪʘʙʣʠʮʘ 3). ʊʘʢ, ʥʘ 

ʚʘʨʠʘʥʪʝ ʙʝʟ ʫʜʦʙʨʝʥʠʡ, ʘ ʪʘʢʞʝ ʚʘʨʠʘʥʪʘʭ ʚʥʝʩʝʥʠʷ ʩʘʤʠʭ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʫʜʦʙʨʝʥʠʡ (ʥʘʚʦʟʘ, ʢʦʤʧʦʩʪʦʚ) ʦʪʢʣʦʥʝʥʠʷ ʣʘʙʠʣʴʥʦʛʦ ʛʫʤʫʩʘ ʚ ʩʦʩʪʘʚʝ 

ʦʙʱʝʛʦ ʙʳʣʠ ʤʠʥʠʤʘʣʴʥʳʤʠ ʠ ʩʦʩʪʘʚʣʷʣʠ ʥʝ ʙʦʣʴʰʝ 0,5%. ɺ ʚʘʨʠʘʥʪʘʭ 

ʩʦʚʤʝʩʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʘ 

ʪʘʢʞʝ ʆʄɼ ʘʤʧʣʠʪʫʜʘ ʢʦʣʝʙʘʥʠʡ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʙʳʣʘ ʟʥʘʯʠʪʝʣʴʥʦ 

ʰʠʨʝ, ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ ï ʜʦʩʪʠʛʘʣʘ 2,7%. 

ʅʘʠʙʦʣʴʰʠʝ ʠʟʤʝʥʝʥʠʷ ʧʦʜʚʠʞʥʳʭ ʬʦʨʤ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ 

ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʚʘʨʠʘʥʪʝ ʠʟ ñɽʢʦʙʦ̔ʤʦʤò. ʊʘʢ, ʧʝʨʝʜ ʧʦʩʘʜʢʦʡ ʢʘʨʪʦʬʝʣʷ 

ʣʘʙʠʣʴʥʳʝ ʬʦʨʤʳ ʚ ʩʦʩʪʘʚʝ ʛʫʤʫʩʘ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ  28,0%, ʚ ʧʝʨʠʦʜ 

ʮʚʝʪʝʥʠʷ ï 29,8% ʠ ʥʘ ʢʦʥʝʮ ʚʝʛʝʪʘʮʠʠ ï 30,7%, ʯʪʦ ʧʦʢʘʟʳʚʘʝʪ 

ʤʦʙʠʣʠʟʠʨʫʶʱʠʡ ʚʣʠʷʥʠʝ ñɽʢʦʙʦ̔ʤʫò ʥʘ ʦʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ ʧʦʯʚʳ. 

 

ʊʘʙʣʠʮʘ 3 ï ʀʟʤʝʥʝʥʠʝ ʣʘʙʠʣʴʥʳʭ ʬʦʨʤ ʛʫʤʫʩʘ ʚ ʧʦʯʚʝ ʧʦʜ ʢʘʨʪʦʬʝʣʝʤ 

(0ï20 ʩʤ) ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʝʝ ʫʜʦʙʨʝʥʠʷ 

 

ˉ 

ʚʘʨ. 

ɺʨʝʤʷ ʦʪʙʦʨʘ ʦʙʨʘʟʮʦʚ ʧʦʯʚʳ 

ʢ ʧʦʩʘʜʢʝ ʢʘʨʪʦʬʝʣʷ ʚ ʧʝʨʠʦʜ ʮʚʝʪʝʥʠʷ 
ʧʝʨʝʜ ʫʙʦʨʢʦʡ 

ʫʨʦʞʘʷ 

ʉ ʣʘʙʠʣʴʥʦʛʦ ʛʫʤʫʩʘ 

ʤʛ/100 

ʛʨʘʤʤ 

ʧʦʯʚʳ 

% ʦʪ ʉ 

ʦʙʱ. 

ʤʛ/100 

ʛʨʘʤʤ 

ʧʦʯʚʳ 

% ʦʪ ʉ 

ʦʙʱ.. 

ʤʛ/100 

ʛʨʘʤʤ 

ʧʦʯʚʳ 

% ʦʪ 

ʉ ʦʙʱ.. 

1 226 27,5 223 27,2 224 27,3 

2 239 28,4 243 28,7 247 28,9 

3 249 29,6 253 30,1 260 30,6 

4 242 28,9 255 30,2 270 31,5 

5 247 29,2 245 28,9 255 30,2 

6 246 30,0 254 30,9 269 31,8 

7 240 28,9 241 29,1 248 29,7 

8 243 28,7 254 29,5 255 29,8 

9 237 27,8 244 28,5 252 29,1 

10 237 28,0 253 29,8 266 30,7 

 

ʇʨʦʛʨʝʩʩʠʚʥʳʡ ʨʦʩʪ ʣʘʙʠʣʴʥʦʛʦ ʛʫʤʫʩʘ ʦʪ ʥʘʯʘʣʘ ʠ ʜʦ ʢʦʥʮʘ 

ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʦʪʤʝʯʝʥ ʜʣʷ ʚʘʨʠʘʥʪʦʚ ʩʦʚʤʝʩʪʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʆʄɼ ʠ ʩʘʤʠʭ 

ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ. ʉʘʤʦʝ ʥʠʟʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʧʦʜʚʠʞʥʳʭ ʛʫʤʫʩʦʚʳʭ 

ʩʦʝʜʠʥʝʥʠʡ ʚ ʧʦʯʚʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ 

ʦʪʤʝʯʝʥʦ ʚ ʚʘʨʠʘʥʪʝ ʙʝʟ ʫʜʦʙʨʝʥʠʡ, ʛʜʝ ʦʥ ʢʦʣʝʙʘʣʩʷ ʚ ʧʨʝʜʝʣʘʭ 223ï226 

ʤʛ/100 ʛʨʘʤʤ ʧʦʯʚʳ, ʘ ʠʭ ʯʘʩʪʴ ʚ ʩʦʩʪʘʚʝ ʛʫʤʫʩʘ ʩʦʩʪʘʚʣʷʣʘ 27,2ï27,5%. 

ʉʨʝʜʠ ʫʜʦʙʨʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ ʥʠʟʰʠʝ ʟʥʘʯʝʥʠʷ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ 

ʙʳʣʠ ʥʘ ʚʘʨʠʘʥʪʝ ʩ ʥʘʚʦʟʦʤ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 239ï247 ʤʛ/100 ʛʨʘʤʤʘ ʧʦʯʚʳ 

ʠ 28,4ï28,9%. ʅʘʠʚʳʩʰʠʝ ʟʥʘʯʝʥʠʷ ʥʘ ʢʦʥʝʮ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ 
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ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʚ ʚʘʨʠʘʥʪʘʭ ʩʦʚʤʝʩʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ 

ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ (ʚʘʨ. 4 ʠ 6). 

 

ЗАКЛЮЧЕНИЕ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫʨʦʞʘʡʥʦʩʪʴ ʢʘʨʪʦʬʝʣʷ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ 

ʦʧʨʝʜʝʣʷʣʘʩʴ ʫʨʦʚʥʝʤ ʠ ʚʠʜʦʤ ʫʜʦʙʨʝʥʠʷ. ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ 

ʷʚʣʷʝʪʩʷ ʩʦʚʤʝʩʪʥʦʝ ʚʥʝʩʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ. 

ʆʨʛʘʥʦ-ʤʠʥʝʨʘʣʴʥʦʝ ʙʠʦʘʢʪʠʚʥʦʝ ʫʜʦʙʨʝʥʠʝ ñɽʢʦʙʦ̔ʤò, ʚʥʝʩʝʥʥʦʝ ʚ 

ʥʦʨʤʝ ʥʘ ʧʦʨʷʜʦʢ ʥʠʞʝ, ʯʝʤ ʥʘʚʦʟ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʜʚʦʝ ʚʳʩʰʠʡ ʧʨʠʨʦʩʪ 

ʫʨʦʞʘʷ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʇʨʠ ʵʪʦʤ ʧʨʠʨʦʩʪ 

ʫʨʦʞʘʷ ʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ ʩʦʩʪʘʚʣʷʣ 8,9 ʪ/ʛʘ. ʉʦʚʤʝʩʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʩʠʜʝʨʘʪʘ, ʩʦʣʦʤʳ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʥʦʨʤʝ N57,5P57,5K57,5 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʫʯʝʥʠʝ ʚʳʩʦʢʦʛʦ (ʫʩʪʫʧʘʝʪ ʪʦʣʴʢʦ ʩʦʚʤʝʩʪʥʦʤʫ ʚʥʝʩʝʥʠʶ 

ʥʘʚʦʟʘ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ñɽʢʦʙʦ̔ʤʘò) ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʛʦ 

ʫʨʦʞʘʷ ʢʘʨʪʦʬʝʣʷ. 

ʋʩʪʘʥʦʚʣʝʥʘ ʣʫʯʰʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ñɽʢʦʙʦ̔ʤʘò ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʠ ʦʨʛʘʥʦ-ʤʠʥʝʨʘʣʴʥʠʤʠ ʫʜʦʙʨʝʥʠʷʤʠ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʜʠʥʘʤʠʢʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ ʧʦʯʚʳ ʧʦʜ ʢʘʨʪʦʬʝʣʝʤ.  

ʄʘʢʩʠʤʫʤʳ ʢʦʣʝʙʘʥʠʡ ʣʘʙʠʣʴʥʦʛʦ ʛʫʤʫʩʘ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʚ 

ʚʘʨʠʘʥʪʘʭ ʩʦʚʤʝʩʪʠʤʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ, ʘ ʪʘʢʞʝ ʆʄɼ.  
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THE ALTERNATIVE SYST EMS OF FERTILIZER OF  POTATO ARE 

IN CROP ROTATIONS  

 

KACHMAR ʆ., OLIFIR YU., VAVRINOVICH O. 

 

SAMMARY  

 

On the basis of researches, conducted in the conditions of the field 

stationary experience, influence of the traditional and alternative systems of 

fertilizer is set on the harvest of potato, his quality. Affecting of organic, 

mineral, organic-mineral backgrounds is rotined nourishing mode of soil 

dynamics of changes of labil forms of humus.  

 

Key words: potato, crop rotation, fertilizers, harvest, quality, fertility of 

soil 

 

ʇʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 30.04.2013 ʛ. 
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РЕЗЮМЕ  

 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʜʘʥʥʳʝ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʘʟʦʪʥʦʢʠʩʣʦʨʦʜʥʦʛʦ 

ʫʜʦʙʨʝʥʠʷ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʢʘʨʪʦʬʝʣʷ ʥʘ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʭ 

ʩʫʧʝʩʯʘʥʳʭ ʧʦʯʚʘʭ ʎʝʥʪʨʘʣʴʥʦʛʦ ʅʝʯʝʨʥʦʟʝʤʴʷ. ʇʦʢʘʟʘʥʘ ʚʳʩʦʢʘʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʟʫʯʘʝʤʦʛʦ ʫʜʦʙʨʝʥʠʷ ʚ ʧʦʚʳʰʝʥʠʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʢʘʨʪʦʬʝʣʷ ʠ ʩʥʠʞʝʥʠʠ ʙʦʣʝʟʥʝʡ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʟʦʪʥʦʢʠʩʣʦʨʦʜʥʦʝ ʫʜʦʙʨʝʥʠʝ, ʇʝʨʦʢʩʠʜ ʄ ɸʛʨʦ, 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʘʨʪʦʬʝʣʷ. 

 

ВВЕДЕНИЕ  
 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ 

ʘʛʨʦʭʠʤʠʢʘʪʳ: ʘʤʤʦʥʠʡʥʳʝ ʩʦʣʠ ʘʟʦʪʥʦʡ, ʬʦʩʬʦʨʥʦʡ, ʩʝʨʥʦʡ, ʩʦʣʷʥʦʡ 

ʢʠʩʣʦʪ ʠʣʠ ʠʭ ʩʤʝʩʠ; ʢʘʨʙʘʤʠʜ; ʦʜʥʦʢʦʤʧʦʥʝʥʪʥʳʝ (ʦʜʠʥ ʵʣʝʤʝʥʪ) 

ʢʘʣʠʡʥʳʝ ʠ ʬʦʩʬʦʨʥʳʝ; ʩʣʦʞʥʳʝ ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ (ʜʚʘ, ʪʨʠ ʠ 

ʙʦʣʝʝ ʵʣʝʤʝʥʪʦʚ ï N, P, K, Ca, Mg ʠ ʜʨ.). 

ʅʝʩʤʦʪʨʷ ʥʘ ʙʦʣʴʰʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʘʛʨʦʭʠʤʠʢʘʪʦʚ, ʧʨʝʧʘʨʘʪʳ, 

ʩʦʜʝʨʞʘʱʠʝ ʘʢʪʠʚʥʳʡ (ʘʪʦʤʘʨʥʳʡ) ʢʠʩʣʦʨʦʜ ʚ ʢʘʯʝʩʪʚʝ ʫʜʦʙʨʝʥʠʡ ʥʝ 

ʧʨʠʤʝʥʷʣʠʩʴ; ʧʨʠ ʪʦʤ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʧʦʯʚ ʦʪʢʨʳʪʦʛʦ ʠ, ʦʩʦʙʝʥʥʦ, 

ʟʘʱʠʱʝʥʥʦʛʦ ʛʨʫʥʪʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʡ 

ʩʪʨʫʢʪʫʨʥʦʩʪʴʶ (ʘʛʨʝʛʘʪʠʨʦʚʘʥʥʦʩʪʴʶ) ʠ ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ  

ʢʠʩʣʦʨʦʜʘ. 

ʀʟʫʯʘʝʤʳʡ ʧʨʝʧʘʨʘʪ ʇʝʨʦʢʩʠʜ ʄ ɸʛʨʦ ʩʦʜʝʨʞʠʪ ʘʢʪʠʚʥʳʡ 

(ʘʪʦʤʘʨʥʳʡ) ʢʠʩʣʦʨʦʜ, ʢʦʪʦʨʳʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʤʝʥʷʪʴ ʩʦʚʤʝʩʪʥʦ ʩ 

ʜʨʫʛʠʤʠ ʫʜʦʙʨʝʥʠʷʤʠ: ʤʦʥʦ- ʠʣʠ ʜʠʢʘʣʠʡʬʦʩʬʘʪʘʤʠ; ʩʫʧʝʨʬʦʩʬʘʪʦʤ; 

ʩʫʣʴʬʘʪʦʤ ʢʘʣʠʷ; ʭʣʦʨʠʩʪʳʤ ʢʘʣʠʝʤ; ʘʟʦʬʦʩʢʦʡ ʠ ʜʨʫʛʠʤʠ ʢʦʤʧʣʝʢʩʥʳʤʠ 

ʘʛʨʦʭʠʤʠʢʘʪʘʤʠ. 

ʇʝʨʦʢʩʠʜ ʄ ʘʛʨʦ (ʇɻʄɸ) ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ ʩʝʣʴʩʢʦʤ 

ʭʦʟʷʡʩʪʚʝ ʚ ʢʘʯʝʩʪʚʝ ʘʟʦʪʥʦʢʠʩʣʦʨʦʜʥʦʛʦ ʫʜʦʙʨʝʥʠʷ ʜʣʷ ʦʩʥʦʚʥʦʛʦ ʚʥʝʩʝʥʠʷ 

ʚ ʧʦʯʚʫ ʠ ʜʣʷ ʢʦʨʥʝʚʦʡ ʠ/ʠʣʠ ʥʝʢʦʨʥʝʚʦʡ ʧʦʜʢʦʨʤʦʢ ʨʘʟʣʠʯʥʳʭ 
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ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʘ ʪʘʢʞʝ ʜʣʷ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ ʧʦʯʚʳ ʦʪ 

ʛʘʣʣʦʚʦʡ ʠ ʢʘʨʪʦʬʝʣʴʥʦʡ ʥʝʤʘʪʦʜ [1]. 

 

МАТЕРИАЛЫ И МЕТОДИКА 

 

ʇʝʨʦʢʩʠʜ ʄ ɸʛʨʦ (ʇɻʄɸ) ʩʦʩʪʦʠʪ ʠʟ ʢʦʤʧʣʝʢʩʥʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ 

ʩʦʝʜʠʥʝʥʠʷ ʢʘʨʙʘʤʠʜʘ (ʤʦʯʝʚʠʥʳ) ʩ ʧʝʨʝʢʠʩʴʶ ʚʦʜʦʨʦʜʘ CO(NH2) x H2O2 

ʠ ʩʪʘʙʠʣʠʟʠʨʫʶʱʝʡ ʜʦʙʘʚʢʠ.  

ʇʨʝʧʘʨʘʪ ʩʦʜʝʨʞʠʪ 63% ʤʦʯʝʚʠʥʳ, 31ï36% ʧʝʨʝʢʠʩʠ ʚʦʜʦʨʦʜʘ, ʠ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 28% ʘʟʦʪʘ ʠ 15,2ï18,0% ʘʢʪʠʚʥʦʛʦ ʢʠʩʣʦʨʦʜʘ, 5,0ï6,0% 

ʪʨʠʧʦʣʠʬʦʩʬʘʪʘ ʥʘʪʨʠʷ, 0,2ï0,5% ʣʠʤʦʥʥʦʡ ʢʠʩʣʦʪʳ [2].  

ʉʭʝʤʘ ʦʧʳʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 2. 

ʇʨʦʠʟʚʦʜʠʪʝʣʴ ʧʨʝʧʘʨʘʪʘ ï ʆʆʆ çʕʢʦʥʘʨè ʛ. ʄʦʩʢʚʘ. 

ʉʭʝʤʘ ʧʦʩʘʜʢʠ ï 75 ʭ 30 ʩʤ. ʉʦʨʪ ʢʘʨʪʦʬʝʣʷ ï ʋʜʘʯʘ. ɸʛʨʦʪʝʭʥʠʢʘ ʠ 

ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʦʙʱʝʧʨʠʥʷʪʳʝ. 

 

РЕЗУЛЬТАТЫ ИССЛЕДОВАНИЙ 

 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʛʦʜʳ ʩ ʥʦʨʤʘʣʴʥʳʤ ʫʚʣʘʞʥʝʥʠʝʤ ʠ ʚ 

ʛʦʜʳ ʩ ʟʘʩʫʰʣʠʚʳʤʠ ʚʝʛʝʪʘʮʠʦʥʥʳʤʠ ʧʝʨʠʦʜʘʤʠ: ɻʊʂ 2006=1,43, 

ɻʊʂ 2007=0,97, ɻʊʂ 2008=1,92, ɻʊʂ 2009=1,12, ɻʊʂ 2010=0,63, 

ɻʊʂ 2011=0,67, ɻʊʂ 2012=1,26, ʧʨʠ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʤ ʟʥʘʯʝʥʠʠ 

ɻʊʂʩʨʝʜʥʝʤʦʛ.=1,29 (ʨʠʩʫʥʦʢ 1). 

 

 
 

ʈʠʩʫʥʦʢ 1 ï ɻʠʜʨʦʪʝʨʤʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ 2006ï2012 ʛʛ. 

 

ɺ ʦʧʳʪʘʭ 2003ï2004 ʛʛ., ʚʦ ɺʅʀʀʌ ʠ ɺʅʀʀʂʍ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚ 

ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟʮʘʭ, ʦʙʨʘʙʦʪʘʥʥʳʭ ʠʟʫʯʘʝʤʳʤ ʧʨʝʧʘʨʘʪʦʤ, ʧʦʛʣʦʱʝʥʠʝ 



ʈɸɿɼɽʃ 5. ʉɽʄɽʅʆɺʆɼʉʊɺʆ ʀ ʊɽʍʅʆʃʆɻʀʀ ʇʈʆʀɿɺʆɼʉʊɺɸ ʂɸʈʊʆʌɽʃʗ 
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ʢʠʩʣʦʨʦʜʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ 57%, ʘ ʘʟʦʪʬʠʢʩʠʨʫʶʱʘʷ ʘʢʪʠʚʥʦʩʪʴ ï ʥʘ 89% 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ [3]. 

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ɺʅʀʀʂʍ ʧʦ 

ʚʣʠʷʥʠʶ ʧʨʝʧʘʨʘʪʘ ʇɻʄɸ ʧʨʠ ʚʥʝʩʝʥʠʠ ʚ ʧʦʯʚʫ ʥʘ ʠʟʤʝʥʝʥʠʝ ʦʩʥʦʚʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʧʣʦʜʦʨʦʜʠʷ (2). 

 

ʊʘʙʣʠʮʘ 1 ï ɸʛʨʦʭʠʤʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʦʡ 

ʩʫʧʝʩʯʘʥʦʡ ʧʦʯʚʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʦʟʳ ʚʥʝʩʝʥʠʷ ʇʝʨʦʢʩʠʜʘ ʄ ɸʛʨʦè 

(2009 ʛ.) 

 

ɺʘʨʠʘʥʪʳ 
ʨʅKC

l 

ʅʛ S 

ʉʫʤʤʘ 

N-NO3 

N-NH4 

ʈ2ʆ5 ʂ2ʆ V ɻʫʤʫʩ 

ʤʛ-ʵʢʚ /100 

ʛ 

ʧʦʯʚʳ 

ʤʛ/ʢʛ 

ʧʦʯʚʳ 

ʤʛ/ʢʛ ʧʦʯʚʳ 

 
% 

ʢʦʥʪʨʦʣʴ 4,28 3,8 2,30 16,3 260 41 37,7 1,70 

ʇɻʄɸ 400 ʢʛ/ʛʘ 4,90 2,1 2,40 33,5 292 71 53,3 1,72 

ʇɻʄɸ 600 ʢʛ/ʛʘ 4,39 3,6 2,45 40,8 265 51 40,5 1,68 

ʇɻʄɸ 800 ʢʛ/ʛʘ 4,00 3,8 2,40 42,3 260 52 38,7 1,70 

 

ʀʟ ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ ʜʘʥʥʳʭ ʩʣʝʜʫʝʪ, ʯʪʦ ʚʥʝʩʝʥʠʝ ʧʨʝʧʘʨʘʪʘ ʚ 

ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʫʶ ʩʫʧʝʩʯʘʥʫʶ ʧʦʯʚʫ ʚ ʜʦʟʘʭ 400ï800 ʢʛ/ʛʘ ʥʝ ʩʥʠʞʘʣʦ 

ʧʦʢʘʟʘʪʝʣʠ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ, ʘ, ʥʘʦʙʦʨʦʪ, ʫʣʫʯʰʘʣʦ ʝʸ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: ʩʥʠʞʘʣʘʩʴ ʘʢʪʫʘʣʴʥʘʷ ʠ ʛʠʜʨʦʣʠʪʠʯʝʩʢʘʷ 

ʢʠʩʣʦʪʥʦʩʪʴ, ʧʦʚʳʰʘʣʘʩʴ ʩʫʤʤʘ ʦʙʤʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ, ʩʪʝʧʝʥʴ 

ʥʘʩʳʱʝʥʥʦʩʪʠ ʠʤʠ, ʩʦʜʝʨʞʘʥʠʝ ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ ʠ ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ; 

ʫʣʫʯʰʘʣʩʷ ʘʟʦʪʥʳʡ ʨʝʞʠʤ ʧʦʯʚʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʧʘʨʘʪ çʇʝʨʦʢʩʠʜ ʄ ʘʛʨʦè ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ. 

ɺ ʩʨʝʜʥʝʤ ʟʘ 7 ʣʝʪ ʠʩʩʣʝʜʦʚʘʥʠʡ (2006-2012 ʛʛ.) ʦʪ ʧʨʠʤʝʥʝʥʠʷ 

ʧʝʨʦʢʩʠʜʘ ʄ ɸʛʨʦ (ʇɻʄɸ) ʧʦʣʫʯʝʥʳ ʧʨʠʙʘʚʢʠ ʫʨʦʞʘʡʥʦʩʪʠ 22,6ï44,1%. 

ʇʦ ʩʧʦʩʦʙʫ ʦʙʨʘʙʦʪʢʠ ʥʘʠʙʦʣʴʰʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʫʩʪʘʥʦʚʣʝʥʘ ʧʨʠ 

ʦʙʨʘʙʦʪʢʝ ʢʣʫʙʥʝʡ ï 30,1%, ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʚʝʛʝʪʠʨʫʶʱʠʭ ʨʘʩʪʝʥʠʡ ï 

22,6%, ʧʨʠ ʥʘʣʦʞʝʥʠʠ ʦʙʨʘʙʦʪʦʢ (ʢʣʫʙʥʠ + ʨʘʩʪʝʥʠʷ) ï 44,1% (ʪʘʙʣʠʮʘ 2). 

 

ʊʘʙʣʠʮʘ 2 ï ʋʨʦʞʘʡʥʦʩʪʴ ʢʘʨʪʦʬʝʣʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʤʝʥʝʥʠʷ ʇɻʄɸ 

ʠ ʩʧʦʩʦʙʘ ʦʙʨʘʙʦʪʢʠ 

 

ɺʘʨʠ-

ʘʥʪ 

ʋʨʦʞʘʡʥʦʩʪʴ, ʪ/ʛʘ ʇʨʠʙʘʚʢʘ 

2006 2007  2008  2009  2010  2011  2012  ʩʨʝʜ

-ʥʝʝ  

ʪ/ʛʘ  %  
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 2 

ʌʦʥ ï  

N
90

P
90

K
120

 

23,2  12,6  25,5 20,9  10,6  15,3  22,3  18,6 -  -  

ʌʦʥ + 

ʇɻʄɸ 

ʢʣʫʙʥʠ  

27,3  18,4  30,3 28,1  12,0  21,1  32,2  24,2 5,6 30,1 

ʌʦʥ + 

ʇɻʄɸ 

ʙʫʪʦʥʠ

ʟʘʮʠʷ  

25,8  16,8  33,5 25,0  11,3  18,4  28,5  22,8 4,2 22,6 

ʌʦʥ + 

ʇɻʄɸ 

ʢʣʫʙʥʠ 

+ 

ʙʫʪʦʥʠ

ʟʘʮʠʷ  

30,4  19,4  38,9 30,1  12,8  22,6  33,5  26,8 8,2 44,1 

ʌʦʥ + 

ʢʘʨʙʘʤ

ʠʜ 

ʢʣʫʙʥʠ  

25,3  17,1  26,1 25,5  11,2  18,0  27,1  21,5 2,9 15,6 

ʌʦʥ + 

ʢʘʨʙʘʤ

ʠʜ 

ʙʫʪʦʥʠ

ʟʘʮʠʷ  

26,0  17,3  27,5 23,2  11,0  16,5  27,4  21,3 2,7 14,5 

ʌʦʥ + 

ʢʘʨʙʘʤ

ʠʜ 

ʢʣʫʙʥʠ 

+ 

ʙʫʪʦʥʠ

ʟʘʮʠʷ  

28,1  18,5  27,9 27,1  11,9  19,9  29,4  23,3 4,7 25,3 

 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʢʘʨʙʘʤʠʜʘ ʧʨʦʷʚʠʣʘʩʴ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ: ʧʨʠʙʘʚʢʠ 

ʫʨʦʞʘʡʥʦʩʪʠ ʩʦʩʪʘʚʠʣʠ 14,5ï25,3%. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʟʘʩʫʰʣʠʚʳʝ ʛʦʜʳ (2007 ʠ 2011) ʥʝ ʩʥʠʞʘʣʦʩʴ 

ʜʝʡʩʪʚʠʝ ʧʨʝʧʘʨʘʪʘ. ɺ ʵʢʩʪʨʝʤʘʣʴʥʦ ʟʘʩʫʰʣʠʚʦʤ 2010 ʛ. ʧʨʠʙʘʚʢʠ 

ʫʨʦʞʘʡʥʦʩʪʠ ʩʥʠʟʠʣʠʩʴ ʧʨʠʤʝʨʥʦ ʚʜʚʦʝ ʠ ʩʦʩʪʘʚʠʣʠ 7ï21%. ʅʘʠʙʦʣʴʰʘʷ 

ʧʨʠʙʘʚʢʘ ʧʦʣʫʯʝʥʘ ʧʨʠ ʥʘʣʦʞʝʥʠʠ ʦʙʨʘʙʦʪʦʢ. ɺ ʵʪʦʪ ʞʝ ʛʦʜ ʦʪ ʢʘʨʙʘʤʠʜʘ 

ʧʦʣʫʯʝʥʘ ʧʨʠʙʘʚʢʘ ʚʩʝʛʦ ï 4ï12%. 
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ɹʦʣʝʝ ʚʳʩʦʢʠʝ ʧʨʠʙʘʚʢʠ ʫʨʦʞʘʡʥʦʩʪʠ, ʚʦʟʤʦʞʥʦ, ʩʚʷʟʘʥʳ 

ʧʝʨʝʢʠʩʴʶ, ʚʭʦʜʷʱʝʡ ʚ ʩʦʩʪʘʚ ʫʜʦʙʨʝʥʠʷ ʇʝʨʦʢʩʠʜʘ ʄ ɸʛʨʦ, 

ʫʩʠʣʠʚʘʶʱʝʡ ʟʘʱʠʪʥʳʝ ʬʫʥʢʮʠʠ ʨʘʩʪʝʥʠʷ ʚ ʦʪʚʝʪ ʥʘ ʩʪʨʝʩʩ ï ʟʘʩʫʭʫ. 

ʆʪʤʝʯʝʥʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʠʟʫʯʘʝʤʦʛʦ ʧʨʝʧʘʨʘʪʘ ʥʘ 

ʪʦʚʘʨʥʦʩʪʴ ʢʘʨʪʦʬʝʣʷ: ʟʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʚ ʩʨʝʜʥʝʤ ʟʘ ʛʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ï 97ï99% ʥʘ ʚʘʨʠʘʥʪʘʭ ʩ ʇɻʄɸ ʠ 90ï95% ʥʘ ʚʘʨʠʘʥʪʘʭ ʩ 

ʢʘʨʙʘʤʠʜʦʤ. 

 

ɸʟʦʪʥʦʢʠʩʣʦʨʦʜʥʦʝ ʫʜʦʙʨʝʥʠʝ (ʇɻʄɸ) ʫʣʫʯʰʘʣʦ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ 

ʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ (ʨʠʩʫʥʦʢ 1).  

 

 
 

ʈʠʩʫʥʦʢ 1 ï ʇʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ 

 

ʉʦʜʝʨʞʘʥʠʝ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʠ ʢʨʘʭʤʘʣʘ ʚ ʢʣʫʙʥʷʭ ʚʦʟʨʦʩʣʦ ʥʘ 2,1ï

2,3%, ʧʨʠ ʩʦʜʝʨʞʘʥʠʠ ï 17,7% ʠ 12%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚ ʢʦʥʪʨʦʣʝ.  

ʉʦʜʝʨʞʘʥʠʝ ʚʠʪʘʤʠʥʘ ʉ ʥʘ ʚʘʨʠʘʥʪʘʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʇɻʄɸ 

ʫʚʝʣʠʯʠʣʦʩʴ ʥʘ 2,1ï4,2%. 

ʅʝ ʚʳʷʚʣʝʥʦ ʟʘʥʠʪʨʘʯʝʥʥʦʩʪʠ ʧʨʦʜʫʢʮʠʠ: ʟʥʘʯʝʥʠʝ ʜʘʥʥʦʛʦ 

ʧʦʢʘʟʘʪʝʣʷ ʥʘ ʚʘʨʠʘʥʪʝ ʩ ʇɻʄɸ ʦʩʪʘʚʘʣʦʩʴ ʥʘ ʫʨʦʚʥʝ ʬʦʥʘ ï N90P90K120 

ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʦʙʨʘʙʦʪʦʢ ʇɻʄɸ. 

ʀʟʫʯʘʝʤʦʝ ʫʜʦʙʨʝʥʠʝ ʦʢʘʟʳʚʘʣʦ ʬʫʥʛʠʮʠʜʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʛʨʠʙʥʳʭ ʙʦʣʝʟʥʝʡ (ʧʘʨʰʘ ʦʙʳʢʥʦʚʝʥʥʘʷ, ʨʠʟʦʢʪʦʥʠʦʟ, 

ʬʠʪʦʬʪʦʨʦʟ) ʥʘ ʢʣʫʙʥʷʭ ʢʘʨʪʦʬʝʣʷ (ʨʠʩʫʥʦʢ 2). 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʧʘʨʰʠ ʦʙʳʢʥʦʚʝʥʥʦʡ ʩʥʠʞʘʣʘʩʴ ʚ 2ï3 ʨʘʟʘ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʨʠʟʦʢʪʦʥʠʦʟʘ ʩʥʠʞʘʣʘʩʴ ʚ 1,5ï1,8 ʨʘʟʘ ʥʘ 

ʚʘʨʠʘʥʪʘʭ ʦʜʥʦʢʨʘʪʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʧʘʨʘʪʘ (ʢʣʫʙʥʠ ʠʣʠ ʨʘʩʪʝʥʠʷ), ʥʘ 

ʚʘʨʠʘʥʪʝ ʥʘʣʦʞʝʥʠʷ ʦʙʨʘʙʦʪʦʢ (ʢʣʫʙʥʠ + ʨʘʩʪʝʥʠʷ) ʢʣʫʙʥʝʡ, ʧʦʨʘʞʝʥʥʳʭ 

ʨʠʟʦʢʪʦʥʠʦʟʦʤ, ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ 

ʬʠʪʦʬʪʦʨʦʟʘ ʩʥʠʞʘʣʘʩʴ ʘʥʘʣʦʛʠʯʥʦ. 

ʅʘʠʙʦʣʴʰʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦʢʘʟʘʣ ʚʘʨʠʘʥʪ ʥʘʣʦʞʝʥʠʷ ʦʙʨʘʙʦʪʦʢ. 
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ʈʠʩʫʥʦʢ 2 ï ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʙʦʣʝʟʥʝʡ ʥʘ ʢʣʫʙʥʷʭ ʢʘʨʪʦʬʝʣʷ, % 

 

ЗАКЛЮЧЕНИЕ 

 

ʇʨʠʤʝʥʝʥʠʝ ʇɻʄɸ ʷʚʣʷʝʪʩʷ ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ, 

ʫʣʫʯʰʘʝʪ ʥʘʩʳʱʝʥʥʦʩʪʴ ʧʦʯʚʳ ʢʠʩʣʦʨʦʜʦʤ, ʫʨʦʞʘʡʥʦʩʪʴ, ʢʘʯʝʩʪʚʦ, 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʥʠʞʘʷ ʙʦʣʝʟʥʠ, ʫʣʫʯʰʘʷ ʩʦʧʨʦʪʠʚʣʷʝʤʦʩʪʴ ʨʘʩʪʝʥʠʡ 

ʟʘʩʫʭʝ, ʧʨʠ ʵʪʦʤ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʩʨʘʚʥʠʪʝʣʴʥʦ ʤʘʣʳʭ ʜʦʟʘʭ ʥʝ ʩʧʦʩʦʙʥʳʭ 

ʥʘʥʝʩʪʠ ʚʨʝʜ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ. 
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SUMMARY  

 

The article presents data on the use nitrogen and oksigen fertilizer for 

potato cultivation on sandy podzolic soils of Central Nonchernozem Region. The 

high efficiency fertilizer in increasing productivity and reducing potato diseases 

is show. 
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productivity. 
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РЕЗЮМЕ 

 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʜʘʥʥʳʝʧʦ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʦʮʝʥʢʝ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʤʠʢʨʦʢʣʫʙʥʝʡinvitro ʥʘ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʙʝʟ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʦʛʦ ʚʝʱʝʩʪʚʘ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ SkQ1 

(ʠʦʥʦʚ ʉʢʫʣʘʯʸʚʘ). 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʠʢʨʦʢʣʫʙʥʠ, ʨʝʛʫʣʷʪʦʨʳ ʨʦʩʪʘ, ʠʦʥʳ ʉʢʫʣʘʯʸʚʘ 

(SkQ1), ʢʫʣʴʪʫʨʘ in vitro. 

 

ВВЕДЕНИЕ 

 

ʆʜʥʠʤ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʧʨʠʤʝʥʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ 

ʷʚʣʷʝʪʩʷ ʧʦʣʫʯʝʥʠʝ ʤʠʢʨʦʢʣʫʙʥʝʡ ʚ ʢʫʣʴʪʫʨʝ in vitro. ʕʬʬʝʢʪʠʚʥʦʩʪʴ 

ʤʠʢʨʦʢʣʫʙʥʝʦʙʨʘʟʦʚʘʥʠʷ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʪʘʢʠʭ ʬʘʢʪʦʨʦʚ ʢʘʢ 

ʪʝʤʧʝʨʘʪʫʨʘ, ʩʚʝʪ, ʬʦʪʦʧʝʨʠʦʜ, ʘ ʪʘʢʞʝ ʦʪ ʩʦʨʪʦʚʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʩʪʝʥʠʡ 

(ʃʫʢʘʪʢʠʥ ɸ.ʉ. ʠ ʜʨ., 2000). 

ɺ ʧʨʦʮʝʩʩʝ ʢʣʫʙʥʝʦʙʨʘʟʦʚʘʥʠʷ ʫ ʨʘʩʪʝʥʠʡ ʢʘʨʪʦʬʝʣʷ ʧʨʠʥʠʤʘʶʪ 

ʫʯʘʩʪʠʝ ʚʩʝ ʠʟʚʝʩʪʥʳʝ ʬʠʪʦʛʦʨʤʦʥʳ (ʘʫʢʩʠʥʳ, ʛʠʙʙʝʨʝʣʣʠʥʳ, ʘʙʩʮʠʟʠʥʳ, 

ʮʠʪʦʢʠʥʠʥʳ, ʘ ʪʘʢʞʝ ʵʪʠʣʝʥ), ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʜʠʥʘʤʠʯʝʩʢʦʤ ʨʘʚʥʦʚʝʩʠʠ, 

ʦʩʦʙʝʥʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ð ʚʳʩʦʢʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʚʦʟʜʝʡʩʪʚʠʶ 

ʭʠʤʠʯʝʩʢʠʭ ʠ ʬʠʟʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ (EwingE.E., 1991). 

ɺ ʢʦʥʢʨʝʪʥʦʤ ʦʧʳʪʝ, ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʥʘʙʣʶʜʝʥʠʷ ʧʦ ʚʦʟʜʝʡʩʪʚʠʶ 

ʧʨʝʧʘʨʘʪʘ SkQ1 (ʠʦʥʳ ʉʢʫʣʘʯʸʚʘ) ʥʘ ʠʥʠʮʠʘʮʠʶ ʤʠʢʨʦʢʣʫʙʥʝʦʙʨʘʟʦʚʘʥʠʷ 

in vitro. 

ʈʘʙʦʪʘ ʩ ʧʨʝʧʘʨʘʪʦʤ SkQ1 ʚ ʢʫʣʴʪʫʨʝ invitro ʨʘʥʝʝ ʥʘʤʠ ʫʞʝ 

ʧʨʦʚʦʜʠʣʘʩʴ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʦʥʦʚ ʉʢʫʣʘʯʝʚʘ ʚ ʢʫʣʴʪʫʨʝ in vitro 

ʩʪʠʤʫʣʠʨʦʚʘʣʦ ʧʨʦʮʝʩʩʳ ʤʦʨʬʦ- ʠ ʨʠʟʦʛʝʥʝʟʘ ʨʦʩʪʢʦʚʳʭ ʯʝʨʝʥʢʦʚ ʠ 

ʩʦʢʨʘʱʘʣʦ ʚʨʝʤʷ ʨʝʛʝʥʝʨʘʮʠʠ ʠʩʭʦʜʥʳʭ ʤʠʢʨʦʨʘʩʪʝʥʠʡ. ʇʦʩʣʝ ʧʝʨʚʦʛʦ 

ʯʝʨʝʥʢʦʚʘʥʠʷ ʨʝʛʝʥʝʨʘʥʪʦʚ ʯʝʨʝʟ 40 ʩʫʪʦʢ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʨʦʩʪʢʦʚʳʭ 

ʯʝʨʝʥʢʦʚ ʥʘ ʩʨʝʜʝ ʄʫʨʘʩʠʛʝ-ʉʢʫʛʘ (ʄʉ) ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʧʨʝʧʘʨʘʪʘ SkQ1 ʚ 

ʢʦʥʮʝʥʪʨʘʮʠʠ 2,5 ʥʄ ʥʘʙʣʶʜʘʣʠ ʫʚʝʣʠʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʠʭ 

ʨʘʟʤʥʦʞʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʨʪʘ ʚ 1,9ï2,7 ʨʘʟʘ. 
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ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʚʣʠʷʥʠʷ ʠʦʥʦʚ ʉʢʫʣʘʯʸʚʘ (SkQ1) ʥʘ 

ʤʠʢʨʦʢʣʫʙʥʝʦʙʨʘʟʦʚʘʥʠʝ in vitro, ʧʨʦʚʦʜʠʣʠ ʚʦ ɺʅʀʀʂʍ ʠʤ. ɸ.ɻ. ʃʦʨʭʘ 

ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʚ 2008ï2009 ʛʛ. ʥʘ ʨʘʥʥʠʭ ʩʦʨʪʘʭ ʋʜʘʯʘ, ɾʫʢʦʚʩʢʠʡ ʨʘʥʥʠʡ 

ʠ ʀʤʧʘʣʘ, ʠ ʚ 2012ï2013 ʛʛ. ï ʥʘ ʥʦʚʳʭ ʩʦʨʪʘʭ ʢʘʨʪʦʬʝʣʷ ï ʄʝʪʝʦʨ 

(ʨʘʥʥʝʩʧʝʣʳʡ) ʠ ʂʨʘʩʘʚʯʠʢ (ʩʨʝʜʥʝʨʘʥʥʠʡ). 

ʉʠʥʪʝʟʠʨʦʚʘʥʥʳʝ ʚ ʅʀʀ ʌʍɹ ʠʤ. ɸ.ʅ.ɹʝʣʦʟʝʨʩʢʦʛʦ (ʄɻʋ)  

ʧʨʝʧʘʨʘʪʳ SkQ (ʠʦʥʳ ʉʢʫʣʘʯʝʚʘ) ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʦʝʜʠʥʝʥʠʷ ʢʘʪʠʦʥʦʚ 

ʪʨʠʬʝʥʠʣʜʝʮʠʣʬʦʩʬʦʥʠʷ ʠ ʘʥʘʣʦʛʦʚ ʧʣʘʩʪʦʭʠʥʦʥʘ ʭʣʦʨʦʧʣʘʩʪʦʚ. ʆʥʠ 

ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʧʨʦʥʠʢʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʩʦʦʪʥʦʰʝʥʠʶ ʘʥʪʠ- ʠ 

ʧʨʦʦʢʩʠʜʘʟʥʦʡ ʘʢʪʠʚʥʦʩʪʠ (ʉʢʫʣʘʯʝʚ ɺ.ʇ., 2005). ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ 

ʥʘʥʦʢʦʥʮʝʥʪʨʘʮʠʷʭ ʵʪʠ ʚʝʱʝʩʪʚʘ ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʚ ʨʝʛʫʣʷʮʠʠ ʙʘʣʘʥʩʘ 

ʘʢʪʠʚʥʳʭ ʬʦʨʤ ʢʠʩʣʦʨʦʜʘ, ʠʛʨʘʶʱʠʭ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʨʦʮʝʩʩʘʭ 

ʚʥʫʪʨʠʢʣʝʪʦʯʥʦʛʦ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ (ʉʢʫʣʘʯʝʚ ɺ.ʇ., 1989). 

ɼʣʷ ʟʘʢʣʘʜʢʠ ʦʧʳʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʯʝʨʝʥʢʠ ʨʘʩʪʝʥʠʡ in vitro 

ʠʩʩʣʝʜʫʝʤʳʭ ʩʦʨʪʦʚ. ɺ ʧʝʨʚʦʤ ʦʧʳʪʝ ʜʣʠʪʝʣʴʥʦʩʪʴ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ 

ʩʦʩʪʘʚʣʷʣʘ 120 ʜʥʝʡ ʜʦ ʧʦʣʥʦʛʦ ʦʪʤʠʨʘʥʠʷ ʨʘʩʪʝʥʠʡ. ʌʦʪʦʧʝʨʠʦʜ ï 16 

ʯʘʩʦʚ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʩʨʦʢʘ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ. 

ɺʘʨʠʘʥʪʳ ʦʧʳʪʘ. 1 ʉʨʝʜʘ ʄʉ ï ʢʦʥʪʨʦʣʴ (ʙʝʟ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʠ 

ʬʠʪʦʛʦʨʤʦʥʦʚ); 2 ï ʉʨʝʜʘ ʄʉ + SkQ1 (2,5 ʅʤ). ʇʦʚʪʦʨʥʦʩʪʴ ï 100 

ʨʘʩʪʝʥʠʡ ʥʘ ʚʘʨʠʘʥʪ. ʇʨʝʧʘʨʘʪ SkQ1 ʜʦʙʘʚʣʷʣʠ ʚ ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ 

ʩʪʝʨʠʣʴʥʳʤ ʨʦʟʣʠʚʦʤ ʚ ʣʘʤʠʥʘʨ-ʙʦʢʩʝʧʦʩʣʝ ʘʚʪʦʢʣʘʚʠʨʦʚʘʥʠʷ. 

ɺʦ ʚʪʦʨʦʤ ʦʧʳʪʝ ʜʣʠʪʝʣʴʥʦʩʪʴ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʩʦʩʪʘʚʣʷʣʘ 70 ʜʥʝʡ. 

ʏʝʨʝʟ 10, 15 ʠ 30 ʜʥʝʡ, ʦʧʨʝʜʝʣʷʣʠ ʤʦʨʬʦʛʝʥʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʯʝʨʝʥʢʦʚ, 

ʠʟʤʝʨʷʣʠ ʚʳʩʦʪʫ, ʦʙʣʠʩʪʚʝʥʥʦʩʪʴ ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʤʠʢʨʦʨʘʩʪʝʥʠʡ. ʇʦʩʣʝ 

30 ʜʥʝʡ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ 16-ʯʘʩʦʚʦʛʦʬʦʪʦʧʝʨʠʦʜʘ, 

ʤʠʢʨʦʨʘʩʪʝʥʠʷ ʙʳʣʠ ʧʝʨʝʚʝʜʝʥʳ ʥʘ ʝʩʪʝʩʪʚʝʥʥʦʝ ʦʩʚʝʱʝʥʠʝ ʚ ʫʩʣʦʚʠʷ 

ʢʦʨʦʪʢʦʛʦ ʜʥʷ, ʜʣʷ ʟʘʢʣʘʜʢʠ ʨʘʩʪʝʥʠʷʤʠ ʤʠʢʨʦʢʣʫʙʥʝʡ. ʅʘʙʣʶʜʝʥʠʷ ʟʘ 

ʜʠʥʘʤʠʢʦʡ ʤʠʢʨʦʢʣʫʙʥʝʦʙʨʘʟʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʯʝʨʝʟ ʢʘʞʜʳʝ 10 ʩʫʪʦʢ. 

ʇʦʩʣʝ 40 ʩʫʪʦʢ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘʤʘʩʩʘ 

ʧʦʣʫʯʝʥʥʳʭʤʠʢʨʦʢʣʫʙʥʝʡ. 

 

РЕЗУЛЬТАТЫ ИССЛЕДОВАНИЙ 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʧʳʪʘ, ʧʨʦʚʝʜʝʥʥʦʛʦ ʚ 2008-2009 ʛʛ. ʜʦʙʘʚʣʝʥʠʝ ʚ 

ʩʨʝʜʫ ʄʉ ʠʦʥʦʚ ʉʢʫʣʘʯʝʚʘ ʦʢʘʟʘʣʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ  

ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʚʳʭʦʜ ʠ ʤʘʩʩʫ ʤʠʢʨʦʢʣʫʙʥʝʡ ʚʩʝʭ ʠʟʫʯʘʝʤʳʭ ʩʦʨʪʦʚ 

(ʪʘʙʣʠʮʘ 1). 
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ʊʘʙʣʠʮʘ 1 ï ɺʣʠʷʥʠʝ ʧʨʝʧʘʨʘʪʘ SkQ 1 ʥʘ ʫʨʦʞʘʡ ʤʠʢʨʦʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ 

ʚ 2008-2009 ʛʛ. 

 

ɺʘʨʠʘʥʪ 

ʉʨʝʜʥʝʝ 
ʢʦʣʠʯʝʩʪʚʦ 

ʤʠʢʨʦʢʣʫʙʥʝʡʥʘ 
ʰʪ./ʨʘʩʪ. 

ʉʨʝʜʥʷʷ ʤʘʩʩʘ 
ʤʠʢʨʦʢʣʫʙʥʝʡ 
ʥʘ, ʤʛ/ʨʘʩʪ. 

ʉʨʝʜʥʷʷ ʤʘʩʩʘ 
ʤʠʢʨʦʢʣʫʙʥʷ, 

ʤʛ 

ʋʜʘʯʘ 
ʉʨʝʜʘ ʄʉ ï 
ʢʦʥʪʨʦʣʴ  

2,0 283 142 

ʉʨʝʜʘ ʄʉ + SkQ1 2,3 308 134 

ɾʫʢʦʚʩʢʠʡ ʨʘʥʥʠʡ 
ʉʨʝʜʘ ʄʉ ï 
ʢʦʥʪʨʦʣʴ 

1,0 136 136 

ʉʨʝʜʘ ʄʉ + SkQ1 1,1 272 247 
ʀʤʧʘʣʘ 

ʉʨʝʜʘ ʄʉ ï 
ʢʦʥʪʨʦʣʴ  

1,3 387 297 

ʉʨʝʜʘ ʄʉ + SkQ1 1,7 527 310 
ʅʉʈ05 0,2 23 - 

 

ʅʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʧʨʝʧʘʨʘʪ ʦʢʘʟʳʚʘʣ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʩʨʝʜʥʝʡ 

ʤʘʩʩʳ ʤʠʢʨʦʢʣʫʙʥʷ ʠ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ï ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ 

ʢʣʫʙʥʝʡ, ʥʦ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʤʘʩʩʘ ʢʣʫʙʥʝʡ ʩ ʦʜʥʦʛʦ ʨʘʩʪʝʥʠʷ 

ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʫ ʚʩʝʭ ʩʦʨʪʦʚ ʚ ʚʘʨʠʘʥʪʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ SkQ. ʋ ʩʦʨʪʘ ʋʜʘʯʘ 

ʫʚʝʣʠʯʝʥʠʝ ʫʨʦʞʘʷ ʧʨʦʠʩʭʦʜʠʣʦ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʢʣʫʙʥʝʡ 

(ʥʘ 15% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ), ʘ ʩʨʝʜʥʷʷ ʤʘʩʩʘ ʢʣʫʙʥʷ ʥʝʩʢʦʣʴʢʦ 

ʩʥʠʟʠʣʘʩʴ (ʥʘ 7%). 

ʋ ʩʦʨʪʘ ɾʫʢʦʚʩʢʠʡ ʨʘʥʥʠʡ ʤʘʩʩʘ ʢʣʫʙʥʝʡ ʧʦʜ ʚʣʠʷʥʠʝʤ ʠʦʥʦʚ 

ʉʢʫʣʘʯʝʚʘ ʫʚʝʣʠʯʠʣʘʩʴ ʚ 2 ʨʘʟʘ. ʋ ʩʦʨʪʘ ʀʤʧʘʣʘ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʩʘʤʳʝ 

ʢʨʫʧʥʳʝ ʤʠʢʨʦʢʣʫʙʥʠ, ʢʘʢ ʚ ʢʦʥʪʨʦʣʝ, ʪʘʢ ʠ ʚ ʦʧʳʪʝ, ʧʨʠʯʝʤ ʦʧʳʪʥʳʡ 

ʚʘʨʠʘʥʪ ʧʨʝʚʦʩʭʦʜʠʣ ʢʦʥʪʨʦʣʴ ʥʘ 36%. 

ɺ ʦʧʳʪʝ 2012ï2013 ʛʛ. ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʙʦʣʝʝ ʧʦʜʨʦʙʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʦʩʪʘ, ʨʘʟʚʠʪʠʷ ʠ ʢʣʫʙʥʝʦʙʨʘʟʦʚʘʥʠʷ in vitro ʫ ʥʦʚʳʭ ʩʦʨʪʦʚ 

ʢʘʨʪʦʬʝʣʷ ʨʦʩʩʠʡʩʢʦʡ ʩʝʣʝʢʮʠʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʦʧʳʪʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘʠʙʦʣʴʰʫʶ ʦʪʟʳʚʯʠʚʦʩʪʴ ʥʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʠʦʥʦʚ ʉʢʫʣʘʯʸʚʘ ʧʦʢʘʟʘʣ ʩʦʨʪ 

ʂʨʘʩʘʚʯʠʢ (ʪʘʙʣʠʮʘ 2). 
 

ʊʘʙʣʠʮʘ 2 ï ʀʟʤʝʥʝʥʠʝ ʙʠʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʤʠʢʨʦʨʘʩʪʝʥʠʡ 

ʢʘʨʪʦʬʝʣʷ ʧʨʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ ʥʘ ʨʘʟʣʠʯʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ 
 

ɺʘʨʠʘʥʪ ʦʧʳʪʘ 
ʉʨʝʜʥʷʷ ʚʳʩʦʪʘ 
ʤʠʢʨʦʨʘʩʪʝʥʠʡ, ʤʤ 

ʉʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ 
ʣʠʩʪʦʯʢʦʚ, ʰʪ 

ʄʝʪʝʦʨ ʂʨʘʩʘʚʯʠʢ ʄʝʪʝʦʨ ʂʨʘʩʘʚʯʠʢ 
ʏʝʨʝʟ 10 ʜʥʝʡ 

ʉʨʝʜʘ ʄʉ ʢʦʥʪʨʦʣʴ  2,2 1,5 4,5 4,9 
ʄʉ+SkQ1 (2,5ʥʄ) 2,0 1,6 4,0 4,9 

ʏʝʨʝʟ 20 ʜʥʝʡ  
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 2 

ʉʨʝʜʘ ʄʉ ʢʦʥʪʨʦʣʴ  5,3 3,6 6,3 5,3 

ʄʉ+SkQ1 (2,5ʥʄ) 4,6 4,3 5,8 5,8 

ʏʝʨʝʟ 30ʜʥʝʡ  

ʉʨʝʜʘ ʄʉ ʢʦʥʪʨʦʣʴ  7,0 4,8 9,5 7,2 

ʄʉ+SkQ1 (2,5ʥʄ) 7,7 5,1 8,6 7,9 

 

ʏʝʨʝʟ 10 ʩʫʪʦʢ ʧʦʩʣʝ ʧʝʨʚʦʛʦ ʯʝʨʝʥʢʦʚʘʥʠʷ ʚʳʩʦʪʘ ʤʠʢʨʦʨʘʩʪʝʥʠʡ 

ʥʘ ʚʘʨʠʘʥʪʝ ʩ SkQ1 ʧʨʝʚʳʰʘʣʘ ʟʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʥʘ ʢʦʥʪʨʦʣʴʥʦʤ 

ʚʘʨʠʘʥʪʝ ʥʘ 0,12 ʤʤ, ʯʝʨʝʟ 20 ʜʥʝʡ ʥʘ 0,7 ʤʤ. ʏʝʨʝʟ 30 ʜʥʝʡ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʫʚʝʣʠʯʝʥʠʝ ʚʳʩʦʪʳ ʤʠʢʨʦʨʘʩʪʝʥʠʡ ʦʧʳʪʥʦʛʦ ʚʘʨʠʘʥʪʘ 

(ʄʉ+SkQ1) ʩʦʩʪʘʚʠʣʦ ʚʩʝʛʦ 0,3 ʤʤ. 

ʋ ʩʦʨʪʘ ʄʝʪʝʦʨ, ʥʘʦʙʦʨʦʪ, ʫʚʝʣʠʯʝʥʠʝ ʚʳʩʦʪʳ ʤʠʢʨʦʨʘʩʪʝʥʠʡ ʥʘ 

ʚʘʨʠʘʥʪʝ ʩ SkQ1 ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʪʦʣʴʢʦ ʯʝʨʝʟ 

30ʩʫʪʦʢ ʧʦʩʣʝ ʯʝʨʝʥʢʦʚʘʥʠʷ ʠ ʩʦʩʪʘʚʠʣʦ 0,7 ʤʤ. 

ʄʠʢʨʦʨʘʩʪʝʥʠʷ ʩʦʨʪʦʚ ʄʝʪʝʦʨ ʠ ʂʨʘʩʘʚʯʠʢ ʬʦʨʤʠʨʦʚʘʣʠ ʢʣʫʙʥʠ ʢʘʢ 

ʥʘ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʙʝʟ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ (ʢʦʥʪʨʦʣʴ) ʪʘʢ ʠ ʥʘ 

ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʩ SkQ1. 

ʄʠʢʨʦʨʘʩʪʝʥʠʷ ʩʦʨʪʘ ʄʝʪʝʦʨ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ  

ʣʫʯʰʝ ʟʘʚʷʟʳʚʘʣʠ ʤʠʢʨʦʢʣʫʙʥʠ ʥʘ ʩʨʝʜʝ ʄʉ, ʩ 20 ʜʦ 73,3%, ʥʘ ʩʨʝʜʝ ʩ 

SkQ1 c 13,3% ʜʦ 53,3 % (ʨʠʩʫʥʦʢ 1, ʨʠʩʫʥʦʢ 2). 

 

 
 

ʈʠʩʫʥʦʢ 1 ï ɼʠʥʘʤʠʢʘ ʤʠʢʨʦʢʣʫʙʥʝʦʙʨʘʟʦʚʘʥʠʷ, ʩʦʨʪ ʄʝʪʝʦʨ 
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ʈʠʩʫʥʦʢ 2 ï ɼʠʥʘʤʠʢʘ ʤʠʢʨʦʢʣʫʙʥʝʦʙʨʘʟʦʚʘʥʠʷ, ʩʦʨʪ ʂʨʘʩʘʚʯʠʢ 

 

ɼʦʣʷ ʨʘʩʪʝʥʠʡ ʩʦʨʪʘ ʂʨʘʩʘʚʯʠʢ ʥʘ ʚʘʨʠʘʥʪʝ ʩ SkQ1 ʯʝʨʝʟ 10 ʜʥʝʡ 

ʧʦʩʣʝ ʥʘʯʘʣʘ ʢʣʫʙʥʝʦʙʨʘʟʦʚʘʥʠʷ ʧʨʝʚʳʩʠʣʘ ʢʦʥʪʨʦʣʴ ʥʘ 20%. ʏʝʨʝʟ 20 

ʜʥʝʡ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʟʥʘʯʝʥʠʝ ʩʦʩʪʘʚʣʷʣʦ 60 % ʠ ʥʘʭʦʜʠʣʦʩʴ ʥʘ ʦʜʥʦʤ 

ʫʨʦʚʥʝ ʥʘ ʢʦʥʪʨʦʣʝ ʠ ʦʧʳʪʥʦʤ ʚʘʨʠʘʥʪʝ. ʏʝʨʝʟ 30 ʜʥʝʡ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ 

ʯʠʩʣʦ ʨʘʩʪʝʥʠʡ ʩ ʢʣʫʙʥʷʤʠ ʚʦʟʨʦʩʣʦ ʜʦ 66% ʥʘ ʢʦʥʪʨʦʣʝ, ʥʘ ʚʘʨʠʘʥʪʝ ʩ 

SkQ1 ʜʘʥʥʦʝ ʟʥʘʯʝʥʠʝ ʦʩʪʘʚʘʣʦʩʴ ʥʘ ʫʨʦʚʥʝ 60%. ʏʝʨʝʟ 40 ʜʥʝʡ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʜʦʣʷ ʨʘʩʪʝʥʠʡ ʩ ʢʣʫʙʥʷʤʠ ʥʘ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ 

ʚʦʟʨʦʩʣʘ ʜʦ 80%, ʥʘ ʚʘʨʠʘʥʪʝ ʩSkQ1 ʜʦ 66,6% 

ʅʘʠʙʦʣʴʰʘʷ ʩʨʝʜʥʷʷ ʤʘʩʩʘ ʦʜʥʦʛʦ ʢʣʫʙʥʷ ʦʪʤʝʯʝʥʘ ʫ ʩʦʨʪʘ 

ʂʨʘʩʘʚʯʠʢ ʥʘ ʚʘʨʠʘʥʪʝ ʩ SkQ1ï121,0 ʤʛ, ʯʪʦ ʧʨʝʚʳʩʠʣʦ ʢʦʥʪʨʦʣʴ ʥʘ 39 ʤʛ. 

ʋ ʩʦʨʪʘ ʄʝʪʝʦʨ ʧʨʝʚʳʰʝʥʠʝ ʢʦʥʪʨʦʣʷ ʧʦ ʤʘʩʩʝ ʩʦʩʪʘʚʠʣʦ 3,7 ʤʛ 

(ʪʘʙʣʠʮʘ 2). 

 

ʊʘʙʣʠʮʘ 3 ï ɺʣʠʷʥʠʝ ʧʨʝʧʘʨʘʪʘ SkQ 1 ʥʘ ʫʨʦʞʘʡ ʤʠʢʨʦʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ 

ʚ 2012-2013 ʛʛ. 

 

ɺʘʨʠʘʥʪ 

ʉʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʤʠʢʨʦʢʣʫʙʥʝʡʥʘ 

ʰʪ./ʨʘʩʪ. 

ʉʨʝʜʥʷʷ ʤʘʩʩʘ 

ʤʠʢʨʦʢʣʫʙʥʝʡ 

ʥʘ, ʤʛ/ʨʘʩʪ. 

ʉʨʝʜʥʷʷ ʤʘʩʩʘ 

ʤʠʢʨʦʢʣʫʙʥʷ, 

ʤʛ 

ʄʝʪʝʦʨ 

ʉʨʝʜʘ ʄʉ ï 

ʢʦʥʪʨʦʣʴ  

1,2 83,3 69,4 

ʉʨʝʜʘ ʄʉ + 

SkQ1 

1,1 80,5 73,1 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 3 

ʂʨʘʩʘʚʯʠʢ 

ʉʨʝʜʘ ʄʉ ï 

ʢʦʥʪʨʦʣʴ  

1,2 96,8 80,6 

ʉʨʝʜʘ ʄʉ + 

SkQ1 

1,1 133,1 121,0 

ʅʉʈ05 0,3 27 - 

 

ʅʘʠʙʦʣʝʝ ʦʪʟʳʚʯʠʚʳʤ ʥʘ ʜʝʡʩʪʚʠʝ ʠʦʥʦʚ ʉʢʫʣʘʯʝʚʘ ʦʢʘʟʘʣʩʷ ʩʦʨʪ 

ʂʨʘʩʘʚʯʠʢ. ʇʦ ʢʦʣʠʯʝʩʪʚʫ ʢʣʫʙʥʝʡ ʚʘʨʠʘʥʪʳ ʦʧʳʪʘ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 

ʨʘʟʣʠʯʘʣʠʩʴ. 

 

ЗАКЛЮЧЕНИЕ 

 

ʇʦ ʧʦʣʫʯʝʥʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ ʦʧʳʪʘ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʠʦʥʳ 

ʉʢʫʣʘʯʸʚʘ ʚ ʢʫʣʴʪʫʨʝ in vitro, ʧʦʤʠʤʦ ʨʘʟʚʠʪʠʷ ʤʦʨʬʦʛʝʥʝʟʘ 

ʤʠʢʨʦʨʘʩʪʝʥʠʡ, ʩʧʦʩʦʙʥʳ ʚʳʩʪʫʧʘʪʴ, ʢʘʢ ʬʘʢʪʦʨ ʩʧʦʩʦʙʥʳʡ ʟʥʘʯʠʪʝʣʴʥʦ 

ʫʚʝʣʠʯʠʚʘʪʴ ʤʘʩʩʫʤʠʢʨʦʢʣʫʙʥʝʡ. ʆʪʤʝʯʝʥʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ 

ʧʨʝʧʘʨʘʪʘ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘʤʠʢʨʦʢʣʫʙʥʝʡ, ʯʪʦ ʚʘʞʥʦ ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʩʝʤʝʥʦʚʦʜʩʪʚʘ. 
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INFLUENCE THE SKULAC HEVS IONS (SKQ1) ON 

FORMATIONPOTATO MICR OTUBERSIN VITRO  

 

KRAVCHENKO D.V., GALUSHKA P.A 

 

SAMMARY  

 

The article presents data the comparative evaluation of formation 

microtubers in vitro on a medium without growth regulators and with the use of 

the active substance of the new generation SkQ1 (Skulachevs ions).  

 

Keywords: microtubers, growth regulators, Skulachevs ions (SkQ1), culture 

in vitro. 

ʇʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 24.06.2013 ʛ. 
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РЕЗЮМЕ 

 

ɺ ʩʪʘʪʴʝ ʧʦʢʘʟʘʥʦ ʚʣʠʷʥʠʝ ʩʦʨʪʘ, ʨʝʧʨʦʜʫʢʮʠʦʥʥʦʛʦ ʩʦʩʪʘʚʘ, 

ʩʧʦʩʦʙʘ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ, ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘ, ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ ʠ 

ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʘʨʪʦʬʝʣʷ ʚ ʧʠʪʦʤʥʠʢʘʭ 

ʦʨʠʛʠʥʘʣʴʥʦʛʦ ʩʝʤʝʥʦʚʦʜʩʪʚʘ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʨʪʦʬʝʣʴ, ʩʝʤʝʥʦʚʦʜʩʪʚʦ, ʩʦʨʪ, ʫʨʦʞʘʡʥʦʩʪʴ, 

ʨʝʧʨʦʜʫʢʮʠʷ, ʥʝʢʦʨʥʝʚʳʝ ʧʦʜʢʦʨʤʢʠ, ʤʠʢʨʦʵʣʝʤʝʥʪʳ, ʬʫʥʛʠʮʠʜʳ.  

 

ВВЕДЕНИЕ 

 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʣʷ ʧʦʩʘʜʢʠ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʝʤʝʥʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ ʨʘʟʚʠʪʠʷ ʢʘʨʪʦʬʝʣʝʚʦʜʩʪʚʘ. 

ʇʨʠʤʝʥʝʥʠʝ ʣʶʙʳʭ ʜʨʫʛʠʭ ʩʧʦʩʦʙʦʚ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ (ʫʜʦʙʨʝʥʠʷ, 

ʧʝʩʪʠʮʠʜʳ, ʪʝʭʥʠʢʘ) ʥʝ ʜʘʝʪ ʜʦʣʞʥʦʡ ʦʪʜʘʯʠ, ʝʩʣʠ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʦʙʝʟʣʠʯʝʥʥʳʡ, ʧʦʨʘʞʝʥʥʳʡ ʙʦʣʝʟʥʷʤʠ ʩʝʤʝʥʥʦʡ ʬʦʥʜ. 

ɺʝʛʝʪʘʪʠʚʥʦʝ ʨʘʟʤʥʦʞʝʥʠʝ ʢʘʨʪʦʬʝʣʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʘʢʦʧʣʝʥʠʶ ʚ 

ʨʘʩʪʝʥʠʷʭ ʨʘʟʣʠʯʥʳʭ ʧʘʪʦʛʝʥʦʚ. ɺʠʨʫʩʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦʩʘʜʦʢ 

ʢʘʨʪʦʬʝʣʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʰʠʨʦʢʠʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ X-, Y-, M-, S-, F-, 

A-, L- ʚʠʨʫʩʦʚ. ɺʨʝʜʦʥʦʩʥʦʩʪʴ ʚʠʨʫʩʥʳʭ ʙʦʣʝʟʥʝʡ ʧʦʨʦʡ ʜʦʩʪʠʛʘʝʪ 70-

85%, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʪʝʨʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʨʘʩʪʝʥʠʡ, ʘ ʪʘʢʞʝ ʩʥʠʞʝʥʠʶ 

ʩʝʤʝʥʥʳʭ ʠ ʧʦʩʝʚʥʳʭ ʢʘʯʝʩʪʚ ʢʘʨʪʦʬʝʣʷ [1].  

ʆʩʥʦʚʥʳʤ ʟʚʝʥʦʤ ʩʠʩʪʝʤʳ ʩʝʤʝʥʦʚʦʜʩʪʚʘ ʢʘʨʪʦʬʝʣʷ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʧʦ ʧʨʝʞʥʝʤʫ ʦʩʪʘʝʪʩʷ ʧʨʦʠʟʚʦʜʩʪʚʦ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʛʦ 

ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʢʦʪʦʨʦʝ ʚʢʣʶʯʘʝʪ ʩʦʟʜʘʥʠʝ ʠ ʧʦʜʜʝʨʞʘʥʠʝ 

ʢʦʣʣʝʢʮʠʡ ʟʜʦʨʦʚʳʭ ʩʦʨʪʦʚ ʥʘ ʦʩʥʦʚʝ ʤʝʨʠʩʪʝʤʥʦ-ʪʢʘʥʝʚʦʡ ʢʫʣʴʪʫʨʳ, 

ʢʣʦʥʘʣʴʥʦʝ ʨʘʟʤʥʦʞʝʥʠʝ ʤʠʢʨʦʨʘʩʪʝʥʠʡ, ʚʳʨʘʱʠʚʘʥʠʝ ʤʠʥʠʢʣʫʙʥʝʡ ʠ 

ʜʠʘʛʥʦʩʪʠʢʫ ʬʠʪʦʧʘʪʦʛʝʥʦʚ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ. 

Целью нашей работы являлось: ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʧʨʠʝʤʳ 

ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʩʝʤʝʥʥʦʛʦ ʢʘʨʪʦʬʝʣʷ ʚ ʧʦʣʝʚʳʭ ʧʠʪʦʤʥʠʢʘʭ 

ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʠʤʝʥʝʥʠʷ ʬʘʢʪʦʨʦʚ, ʧʦʚʳʰʘʶʱʠʭ ʧʦʩʝʚʥʳʝ ʠ ʩʝʤʝʥʥʳʝ 

ʢʘʯʝʩʪʚʘ. ʇʨʦʠʟʚʝʩʪʠ ʠʩʭʦʜʥʳʡ ʩʝʤʝʥʥʦʡ ʤʘʪʝʨʠʘʣ ʢʘʨʪʦʬʝʣʷ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʠ ʄʠʥʩʢʦʡ ʦʙʣʘʩʪʠ. 
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МАТЕРИАЛЫ И МЕТОДИКА 

 
ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʭʝʤʳ ʩʝʤʝʥʦʚʦʜʩʪʚʘ ʢʘʨʪʦʬʝʣʷ ʤʳ ʝʞʝʛʦʜʥʦ 

ʧʨʠʦʙʨʝʪʘʝʤ ʚ ʈʋʇ çʅʇʎ ʅɸʅ ɹʝʣʘʨʫʩʠ ʧʦ ʢʘʨʪʦʬʝʣʝʚʦʜʩʪʚʫ ʠ 
ʦʚʦʱʝʚʦʜʩʪʚʫè ʧʦʨʷʜʢʘ 500ï600 ʰʪ. ʨʘʩʪʝʥʠʡ in vitro. ʆʙʱʠʡ ʦʙʲʝʤ 
ʧʨʦʠʟʚʦʜʩʪʚʘ, ʢʦʪʦʨʳʭ ʧʦʩʣʝ ʪʨʝʭ ʮʠʢʣʦʚ ʯʝʨʝʥʢʦʚʘʥʠʷ ʜʦʩʪʠʛʘʝʪ 60ï65 
ʪʳʩ. ʰʪ. ɺʦ ʚʪʦʨʦʡ ʜʝʢʘʜʝ ʤʘʷ ʧʨʦʙʠʨʦʯʥʳʝ ʨʘʩʪʝʥʠʷ  ʚʳʩʘʞʠʚʘʣʠ ʚ 
ʟʘʱʠʱʝʥʥʳʡ ʛʨʫʥʪ ʜʣʷ ʜʦʨʘʱʠʚʘʥʠʷ. ʇʨʠ ʨʘʟʤʝʱʝʥʠʠ ʧʦʩʘʜʦʢ ʚ ʧʦʣʝ 
ʫʯʠʪʳʚʘʣʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠʟʦʣʷʮʠʠ ʦʪ ʧʦʩʘʜʦʢ 
ʪʦʚʘʨʥʦʛʦ ʢʘʨʪʦʬʝʣʷ, ʦʛʦʨʦʜʦʚ, ʩʘʜʦʚ ʠ ʜʨ.  

ɺʩʝ ʦʧʝʨʘʮʠʠ ʠ ʤʝʨʦʧʨʠʷʪʠʷ ʚ ʧʠʪʦʤʥʠʢʘʭ ʦʨʠʛʠʥʘʣʴʥʦʛʦ 
ʩʝʤʝʥʦʚʦʜʩʪʚʘ (ʩʭʝʤʳ ʧʦʩʘʜʢʠ, ʧʦʨʷʜʦʢ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʡ ʧʦʜʛʦʪʦʚʢʠ 
ʧʦʯʚʳ, ʧʦʩʘʜʢʘ, ʫʭʦʜ, ʟʘʱʠʪʘ ʦʪ ʚʨʝʜʠʪʝʣʝʡ, ʙʦʣʝʟʥʝʡ ʠ ʩʦʨʥʦʡ 
ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ) ʦʩʫʱʝʩʪʚʣʷʣʠ ʚ ʧʦʣʥʦʤ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʫʱʝʩʪʚʫʶʱʠʤʠ 
ʥʦʨʤʘʪʠʚʥʳʤʠ ʘʢʪʘʤʠ. 

ɺʦ ʚʩʝʭ ʧʠʪʦʤʥʠʢʘʭ ʦʨʠʛʠʥʘʣʴʥʦʛʦ ʩʝʤʝʥʦʚʦʜʩʪʚʘ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 
ʚʠʟʫʘʣʴʥʦʡ ʦʮʝʥʢʠ ʨʘʩʪʝʥʠʡ ʧʨʦʚʦʜʠʣʠ ʥʝ ʤʝʥʝʝ ʪʨʝʭ 
ʩʦʨʪʦʬʠʪʦʧʨʦʯʠʩʪʦʢ: ʧʝʨʚʘʷ (ʧʨʠ ʚʳʩʦʪʝ ʨʘʩʪʝʥʠʡ 15ï20 ʩʤ) ï ʫʜʘʣʷʣʠ 
ʨʘʩʪʝʥʠʷ ʩ ʧʨʠʟʥʘʢʘʤʠ ʚʠʨʫʩʥʳʭ ʠ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʙʦʣʝʟʥʝʡ; ʚʪʦʨʘʷ (ʚʦ 
ʚʨʝʤʷ ʮʚʝʪʝʥʠʷ) ï ʫʜʘʣʷʣʠ ʥʝʪʠʧʠʯʥʳʝ ʜʣʷ ʩʦʨʪʘ ʨʘʩʪʝʥʠʷ, ʘ ʪʘʢʞʝ 
ʧʦʚʨʝʞʜʝʥʥʳʝ ʚʠʨʫʩʥʳʤʠ ʙʦʣʝʟʥʷʤʠ ʠ ʯʝʨʥʦʡ ʥʦʞʢʦʡ; ʪʨʝʪʴ ̫ ʧʝʨʝʜ 
ʫʜʘʣʝʥʠʝʤ ʙʦʪʚʳ. 

 

РЕЗУЛЬТАТЫ ИССЛЕДОВАНИЙ 

 
ɺ ʩʠʩʪʝʤʝ ʩʝʤʝʥʦʚʦʜʩʪʚʘ ʢʘʨʪʦʬʝʣʷ ʄʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʦʪʜʝʣ 

ʢʘʨʪʦʬʝʣʝʚʦʜʩʪʚʘ ʦʧʳʪʥʦʡ ʩʪʘʥʮʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪ ʬʫʥʢʮʠʶ ʦʨʠʛʠʥʘʣʴʥʦʛʦ 
ʩʝʤʝʥʦʚʦʜʩʪʚʘ. ʇʨʦʠʟʚʦʜʩʪʚʦ ʢʘʨʪʦʬʝʣʷ ʚ ʧʠʪʦʤʥʠʢʘʭ ʠʩʭʦʜʥʦʛʦ 
ʤʘʪʝʨʠʘʣʘ ʥʘ ʩʪʘʥʮʠʠ ʠʟ ʛʦʜʘ ʚ ʛʦʜ ʚʦʟʨʘʩʪʘʝʪ (ʨʠʩʫʥʦʢ 1). ɺ 2012 ʛʦʜʫ ʚ 
ʩʚʷʟʠ ʩ ʠʟʤʝʥʝʥʠʝʤ ʩʭʝʤʳ ʩʝʤʝʥʦʚʦʜʩʪʚʘ ʢʘʨʪʦʬʝʣʷ ʠ ʚʢʣʶʯʝʥʠʝʤ ʚ 
ʢʘʪʝʛʦʨʠʶ ʦʨʠʛʠʥʘʣʴʥʦʛʦ ʩʝʤʝʥʦʚʦʜʩʪʚʘ ʨʝʧʨʦʜʫʢʮʠʠ ʩʫʧʝʨ-ʩʫʧʝʨ ʵʣʠʪʘ, 
ʥʘ 10,0 ʛʘ ʩʥʠʟʠʣʘʩʴ ʧʣʦʱʘʜʴ ʧʦʩʘʜʢʠ ʢʘʨʪʦʬʝʣʷ ʚ ʧʠʪʦʤʥʠʢʝ ʠʩʭʦʜʥʦʛʦ 
ʤʘʪʝʨʠʘʣʘ, ʘ ʧʣʦʱʘʜʴ ʩʫʧʝʨʵʣʠʪʳ ʩʦʩʪʘʚʠʣʘ 26 ʛʘ. 

 

 
ʈʠʩʫʥʦʢ 1 ï ʇʣʦʱʘʜʴ ʧʦʩʘʜʢʠ ʢʘʨʪʦʬʝʣʷ ʚ ʧʠʪʦʤʥʠʢʘʭ ʠʩʭʦʜʥʦʛʦ 
ʤʘʪʝʨʠʘʣʘ ʥʘ ʈʋʇ çʄʆʉʍʆʉ ʅɸʅ ɹʝʣʘʨʫʩʠè, ʛʘ. 
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ɺ ʩʪʨʫʢʪʫʨʝ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ, ʧʠʪʦʤʥʠʢʦʚ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, 

ʩʦʨʪʘʤʠ ʨʘʥʥʝʩʧʝʣʦʡ ʠ ʩʨʝʜʥʝʨʘʥʥʝʡ ʛʨʫʧʧʳ ʟʘʥʷʪʦ 41ï43% ʧʣʦʱʘʜʠ. 

ʉʦʨʪʘ ʩʨʝʜʥʝʩʧʝʣʦʡ ʠ ʩʨʝʜʥʝʧʦʟʜʥʝʡ ʛʨʫʧʧʳ ʟʘʥʠʤʘʶʪ 38ï40%, 

ʧʦʟʜʥʝʩʧʝʣʳʝ ʩʦʨʪʘ ʩʦʩʪʘʚʣʷʶʪ 17ï20% ʚʩʝʭ ʧʣʦʱʘʜʝʡ ʇʀʄ.  

ɿʘʢʣʘʜʢʫ ʧʠʪʦʤʥʠʢʦʚ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʦʚʦʜʠʤ ʧʦʩʣʝ ʦʟʠʤʳʭ 

ʟʝʨʥʦʚʳʭ ʠ ʢʨʝʩʪʦʮʚʝʪʥʳʭ ʢʫʣʴʪʫʨ. ʂʣʫʙʥʠ  ʚʳʩʘʞʠʚʘʝʤ ʚ ʪʨʝʪʴʝʡ ʜʝʢʘʜʝ 

ʘʧʨʝʣʷ ʧʝʨʚʦʡ ʜʝʢʘʜʝ ʤʘʷ. ʇʦʯʚʘ ʫʯʘʩʪʢʘ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʘʷ ʩʫʧʝʩʯʘʥʘʷ, 

ʭʦʨʦʰʦ ʦʢʫʣʴʪʫʨʝʥʘ, ʠʤʝʝʪ ʩʣʝʜʫʶʱʫʶ ʘʛʨʦʭʠʤʠʯʝʩʢʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ: 

ʨʅ ï 5,4ï5,6; ʈ2ʆ5 ï180ï250; ʂ2ʆ ï 215ï230 ʤʛ/ʢʛ ʧʦʯʚʳ, ʛʫʤʫʩ ï 1,8ï2,2%.  

ʇʦʩʣʝ ʫʙʦʨʢʠ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʚʦ ʚʪʦʨʦʡ-ʪʨʝʪʴʝʡ ʜʝʢʘʜʝ ʘʚʛʫʩʪʘ ʚ 

ʢʘʯʝʩʪʚʝ ʩʠʜʝʨʘʣʴʥʦʡ ʢʫʣʴʪʫʨʳ ʚʳʩʝʚʘʝʤ ʨʝʜʴʢʫ ʤʘʩʣʠʯʥʫ .ʁ ɺ ʪʨʝʪʴʝʡ 

ʜʝʢʘʜʝ ʩʝʥʪʷʙʨʷ ʚ ʦʩʥʦʚʥʫʶ ʟʘʧʨʘʚʢʫ ʚʥʦʩʠʤ ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ ʈ90 

(ʩʫʧʝʨʬʦʩʬʘʪ ʜʚʦʡʥʦʡ) ʠ ʂ120 (ʭʣʦʨʠʩʪʳʡ ʢʘʣʠʡ). ɸʟʦʪʥʳʝ ʫʜʦʙʨʝʥʠʷ 

(ʩʫʣʴʬʘʪ ʘʤʤʦʥʠʷ) ʚ ʜʦʟʝ 120 ʢʛ/ʛʘ ʜ.ʚ. ʚʥʦʩʠʤ ʚʝʩʥʦʡ, ʧʝʨʝʜ ʧʦʩʘʜʢʦʡ 

ʢʫʣʴʪʫʨʳ. 

ʇʠʪʦʤʥʠʢʠ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚʳʩʘʞʠʚʘʝʤ ʩʘʞʘʣʢʦʡ ʃ-207 ʙʝʟ 

ʥʘʨʝʟʢʠ ʛʨʝʙʥʝʡ. ʇʨʦʪʨʘʚʣʠʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʚ ʩʦʰʥʠʢʘʭ ʩʘʞʘʣʢʠ 

ʧʨʝʧʘʨʘʪʦʤ ʧʨʝʩʪʠʞ 1 ʢʛ/ʪ ʢʣʫʙʥʝʡ. 

ɺ ʙʦʨʴʙʝ ʩ ʩʦʨʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʚ ʧʠʪʦʤʥʠʢʘʭ ʧʨʠʤʝʥʷʝʤ 

ʣʘʟʫʨʠʪ ï 1,25ʢʛ/ʛʘ ʠ ʬʶʟʠʣʘʜ 1ï2 ʢʛ/ʛʘ. ʇʝʨʚʫʶ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʫʶ 

ʦʙʨʘʙʦʪʢʫ ʦʪ ʬʠʪʦʬʪʦʨʦʟʘ ʧʨʦʚʦʜʠʤ ʧʨʝʧʘʨʘʪʦʤ ʤʝʪʘʤʠʣ ʚ ʜʦʟʝ 2,5 ʢʛ/ʛʘ. 

ɺ ʧʦʩʣʝʜʫʶʱʝʤ ʧʨʠʤʝʥʷʝʤ ʘʢʨʦʙʘʪ ʄʎ 1 ʨʘʟ, ʪʨʘʡʜʝʢʩ 1 ʠ ʰʠʨʣʘʥ 2 ʨʘʟʘ. 

ʋʙʦʨʢʫ ʙʦʪʚʳ ʧʨʦʚʦʜʠʤ ʚ ʪʨʝʪʴʝʡ ʜʝʢʘʜʝ ʠʶʣʷ ï ʧʝʨʚʦʡ ʜʝʢʘʜʝ 

ʘʚʛʫʩʪʘ ʧʨʠ ʥʘʣʠʯʠʠ ʩʝʤʝʥʥʦʡ ʬʨʘʢʮʠʠ ʚ ʫʨʦʞʘʝ 70ï75%.  

ɺʘʣʦʚʦʡ ʩʙʦʨ ʢʣʫʙʥʝʡ ʟʘ ʧʦʩʣʝʜʥʠʝ ʪʨʠ ʛʦʜʘ ʜʦʩʪʠʛ ʧʨʝʜʝʣʦʚ 1000-

1200 ʪʦʥʥ, ʧʨʠ ʩʨʝʜʥʝʡ ʫʨʦʞʘʡʥʦʩʪʠ 28,7 ʪ/ʛʘ. 

ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʦʩʥʦʚʥʳʭ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʚ 

ʧʠʪʦʤʥʠʢʘʭ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʘ ʈʋʇ çʄʆʉʍʆʉ ʅɸʅ ɹʝʣʘʨʫʩʠè 

ʩʨʝʜʥʝʤ ʟʘ 2010ï2012 ʛʛ. ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1 ï ʋʨʦʞʘʡʥʦʩʪʴ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ ʚ ʧʠʪʦʤʥʠʢʘʭ ʠʩʭʦʜʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʧʦ ʈʋʇ çʄʠʥʩʢʘʷ ʆʉʍʆʉ ʅɸʅ ɹʝʣʘʨʫʩʠè ʟʘ 2010ï2012 ʛʛ. 

 
ˉ 
ʧ/ʧ 

ʉʦʨʪ ʋʨʦʞʘʡʥʦʩʪʴ, 
ʪ/ʛʘ 

ˉ 
ʧ/ʧ 

ʉʦʨʪ ʋʨʦʞʘʡʥʦʩʪʴ, 
ʪ/ʛʘ 

1 ʃʠʣʝʷ N 31,14 11 ʃʘʩʫʥʦʢ 27,73 

2 ɼʝʣʴʬʠʥ N 32,61 12 ʈʘʛʥʝʜʘ N 32,46 

3 ʋʣʘʜʘʨ N 34,55 13 ɾʫʨʘʚʠʥʢʘ 26,76 

4 ʉʥʝʛʠʨʴ 23,94 14 ɼʫʙʨʘʚʘ N 32,38 

5 ʄʦʣʣʠ 35,63 15 ɸʪʣʘʥʪ N 25,73 

6 ɹʨʠʟ 30,43 16 ɿʜʘʙʳʪʘʢ N 26,31 

7 ʏʘʨʦʜʝʡ 29,70 17 ɿʘʨʥʠʮʘ 26,16 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 1  

8 ʉʢʘʨʙ N 31,59 18 ɺʝʩʥʷʥʢʘ N 31,95 

9 ɾʠʚʠʮʘ N 24,62 19 ʄʘʛ 29,22 

10 ʗʥʢʘ N 26,61 20 ɸʢʮʝʥʪ 32,08 

 

ʀʟ ʪʘʙʣʠʮʳ ʚʠʜʥʦ, ʯʪʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʨʪʘ ʫʨʦʞʘʡʥʦʩʪʴ ʢʣʫʙʥʝʡ 

ʚ ʩʨʝʜʥʝʤ ʟʘ ʪʨʠ ʛʦʜʘ ʩʦʩʪʘʚʣʷʣʘ 23,9ï35,6 ʪ/ʛʘ. ɺ ʩʪʨʫʢʪʫʨʝ ʫʨʦʞʘʷ 

ʦʩʥʦʚʥʫʶ ʬʨʘʢʮʠʶ ʩʦʩʪʘʚʣʷʣʠ ʩʝʤʝʥʥʳʝ ʢʣʫʙʥʠ ʥʝ ʤʝʥʝʝ 65ï70%. 

ɸʥʘʣʦʛʠʯʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʦʢʘʟʳʚʘʣʠ ʠ ʫʩʣʦʚʠʷ 

ʚʳʨʘʱʠʚʘʥʠʷ ʢʘʨʪʦʬʝʣʷ. ɸʥʘʣʠʟ ʚʦʟʜʝʣʳʚʘʥʠʷ ʧʦʨʷʜʢʘ ʜʚʘʜʮʘʪʠ ʩʦʨʪʦʚ 

ʢʘʨʪʦʬʝʣʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʨʷʜʘ ʣʝʪ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ 

ʚʳʨʘʱʠʚʘʥʠʷ ʫʨʦʞʘʡʥʦʩʪʴ ʢʣʫʙʥʝʡ ʚ ʧʠʪʦʤʥʠʢʘʭ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʚʘʨʴʠʨʦʚʘʣʘ ʚ ʧʨʝʜʝʣʘʭ 22,6ï33,0 ʪ/ʛʘ (ʨʠʩʫʥʦʢ 2). ɼʦʣʷ ʩʝʤʝʥʥʳʭ ʢʣʫʙʥʝʡ 

ʚ ʫʨʦʞʘʝ ʧʨʝʚʳʰʘʣʘ 65%, ʪʦʚʘʨʥʦʩʪʴ ʙʳʣʘ ʥʘ ʫʨʦʚʥʝ 90%. 

 
ʈʠʩʫʥʦʢ 2 ï ʋʨʦʞʘʡʥʦʩʪʴ ʢʘʨʪʦʬʝʣʷ ʚ ʧʠʪʦʤʥʠʢʘʭ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʘ 

ʈʋʇ çʄʆʉʍʆʉ ʅɸʅ ɹʝʣʘʨʫʩʠè, 2001ï2012ʛʛ., ʪ/ʛʘ 

 

ʇʦʪʝʥʮʠʘʣ ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢ ʠ 

ʧʦʟʚʦʣʷʝʪ ʚ ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʧʦʣʫʯʘʪʴ ʚʳʩʦʢʠʝ ʫʨʦʞʘʠ ʢʣʫʙʥʝʡ ʜʦ 

50ï70 ʪ/ʛʘ. ʅʦ, ʜʘʞʝ ʥʘ ʨʘʥʥʝʡ ʩʪʘʜʠʠ ʨʘʟʤʥʦʞʝʥʠʷ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʫʚʝʣʠʯʝʥʠʷ ʘʨʝʘʣʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ 

ʩʪʝʧʝʥʠ ʧʦʨʘʞʝʥʠʷ ʙʦʣʝʟʥʷʤʠ ʠ ʚʨʝʜʠʪʝʣʷʤʠ, ʭʦʟʷʡʩʪʚʝʥʥʦ ʧʦʣʝʟʥʳʝ 

ʧʨʠʟʥʘʢʠ ʩʦʨʪʦʚ ʫʭʫʜʰʘʶʪʩʷ. 

ɸʥʘʣʠʟ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʝ ʤʝʥʝʝ ʜʚʘʜʮʘʪʠ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ ʚ ʪʝʯʝʥʠʝ 

2005ï2012 ʛʛ. ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ ʚʦʟʜʝʣʳʚʘʥʠʷ ʫʞʝ ʥʘ ʵʪʘʧʝ 

ʦʨʠʛʠʥʘʣʴʥʦʛʦ ʩʝʤʝʥʦʚʦʜʩʪʚʘ ʫʨʦʞʘʡʥʦʩʪʴ ʢʣʫʙʥʝʡ ʩʥʠʞʘʝʪʩʷ ʥʘ 15ï18% 

(ʨʠʩʫʥʦʢ 3).   
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ʈʠʩʫʥʦʢ 3 ï ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʘʨʪʦʬʝʣʷ ʚ ʧʠʪʦʤʥʠʢʘʭ ʦʨʠʛʠʥʘʣʴʥʦʛʦ 

ʩʝʤʝʥʦʚʦʜʩʪʚʘ 2005ï2012ʛʛ. 

 

ʀʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʦʜʠʤʳʝ ʩ ʩʦʨʪʦʤ ɾʫʨʘʚʠʥʢʘ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠ 

ʜʘʣʴʥʝʡʰʝʤ ʨʝʧʨʦʜʫʮʠʨʦʚʘʥʠʠ ʧʦʪʝʥʮʠʘʣ ʫʨʦʞʘʡʥʦʩʪʠ ʩʥʠʞʘʝʪʩʷ ʝʱʝ 

ʙʦʣʴʰʝ ï ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʜʚʘ ʨʘʟʘ (ʨʠʩʫʥʦʢ 4). ʉʪʝʧʝʥʴ ʧʦʨʘʞʝʥʠʷ ʨʘʩʪʝʥʠʡ 

ʢʘʨʪʦʬʝʣʷ ʚʠʨʫʩʥʳʤʠ ʙʦʣʝʟʥʷʤʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʚʠʟʫʘʣʴʥʦʛʦ ʫʯʝʪʘ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʠ ʵʪʦʤ ʚ 5ï8 ʨʘʟ. 

 

 
 

ʈʠʩʫʥʦʢ 4 ï ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʘʨʪʦʬʝʣʷ ʩʦʨʪʘ ɾʫʨʘʚʠʥʢʘ ʚ ʧʨʦʮʝʩʩʝ 

ʨʝʧʨʦʜʫʮʠʨʦʚʘʥʠʷ. 

 

ʅʘ 2013 ʛʦʜ ʚ ɻʦʩʨʝʝʩʪʨ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ 107 ʩʦʨʪʘ ʢʘʨʪʦʬʝʣʷ, 

42 ʠʟ ʢʦʪʦʨʳʭ ʠʣʠ 39,2% ʩʦʩʪʘʚʣʷʶʪ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʩʦʨʪʘ, 14 ʠʣʠ 13,0% ï 

ʵʪʦ ʩʦʨʪʘ ʧʦʣʴʩʢʦʡ ʩʝʣʝʢʮʠʠ, 22 ʠʣʠ 20,6% ï ʩʦʨʪʘ ʛʦʣʣʘʥʜʩʢʦʡ ʩʝʣʝʢʮʠʠ, 

24 ʠʣʠ 22,4% ʩʦʨʪʘ ʥʝʤʝʮʢʦʡ ʩʝʣʝʢʮʠʠ, ʧʦ ʜʚʘ ʩʦʨʪʘ ʨʦʩʩʠʡʩʢʦʡ ʠ 

ʫʢʨʘʠʥʩʢʦʡ ʩʝʣʝʢʮʠʠ ʠ ʦʜʠʥ ʩʦʨʪ ʩʝʣʝʢʮʠʠ ʏʝʭʠʠ.  

ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ 23 ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ, ʧʨʦʚʝʜʝʥʥʘʷ ʥʘʤʠ ʚ 

ʪʝʯʝʥʠʝ 2011ï2012 ʛʛ. ʧʦʢʘʟʘʣʘ, ʯʪʦ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʩʦʨʪʘ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ 

(ʨʠʩʫʥʦʢ 5) ʠ ʘʜʘʧʪʠʚʥʳʤ ʩʧʦʩʦʙʥʦʩʪʷʤ ʥʝ ʫʩʪʫʧʘʶʪ, ʘ ʧʦ ʩʦʜʝʨʞʘʥʠʶ 

ʢʨʘʭʤʘʣʘ ʠ ʢʫʣʠʥʘʨʥʳʤ ʢʘʯʝʩʪʚʘʤ ʜʘʞʝ ʧʨʝʚʦʩʭʦʜʷʪ ʩʦʨʪʘ ʠʥʦʩʪʨʘʥʥʦʡ 

ʩʝʣʝʢʮʠʠ. 
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ʈʠʩʫʥʦʢ 5 ï ʋʨʦʞʘʡʥʦʩʪʴ ʢʣʫʙʥʝʡ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ ʚ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʦʤ 

ʧʠʪʦʤʥʠʢʝ, 2011ï2012ʛ.ʛ. 
 

ʌʦʨʤʠʨʫʷ ʚʳʩʦʢʠʝ ʫʨʦʞʘʠ, ʢʘʨʪʦʬʝʣʴ ʠʟ ʧʦʯʚʳ ʚʳʥʦʩʠʪ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ. ʅʘʨʷʜʫ ʩ ʚʥʝʩʝʥʠʝʤ ʘʟʦʪʥʳʭ, 

ʬʦʩʬʦʨʥʳʭ ʠ ʢʘʣʠʡʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚʦʟʨʘʩʪʘʝʪ ʠ ʨʦʣʴ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ. 

ʆʩʦʙʝʥʥʦ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʧʣʝʢʩʥʳʭ ʤʠʢʨʦʫʜʦʙʨʝʥʠʡ, 

ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ ʥʝ ʪʦʣʴʢʦ ʧʦʚʳʩʠʪʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʨʘʩʪʝʥʠʡ 

ʢʘʨʪʦʬʝʣʷ, ʥʦ ʠ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʧʦʣʫʯʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʪʦʚʘʨʥʳʡ 

ʚʠʜ. 

ʇʨʦʚʦʜʠʤʳʝ ʥʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʧʨʠʤʝʥʝʥʠʷ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʜʣʷ ʥʝʢʦʨʥʝʚʳʭ ʧʦʜʢʦʨʤʦʢ ʨʘʩʪʝʥʠʡ 

ʢʘʨʪʦʬʝʣʷ ʩʦʨʪʘ ɹʨʠʟ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʢʦʤʧʣʝʢʩʥʳʝ ʤʠʢʨʦʫʜʦʙʨʝʥʠʷ 

ʧʦʟʠʪʠʚʥʦ ʚʣʠʷʣʠ ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ ʢʘʨʪʦʬʝʣʷ, ʫʚʝʣʠʯʠʚʘʷ 

ʫʨʦʞʘʡʥʦʩʪʴ ʥʘ 11,9ï16,6% (ʪʘʙʣʠʮʘ 2). ʇʨʠ ʵʪʦʤ ʫʣʫʯʰʘʣʦʩʴ ʥʝ ʪʦʣʴʢʦ 

ʢʘʯʝʩʪʚʦ ʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ, ʥʦ ʠ ʠʭ ʚʥʝʰʥʠʡ ʚʠʜ.  

ʇʨʠʤʝʥʝʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʥʝʢʦʨʥʝʚʳʭ ʧʦʜʢʦʨʤʦʢ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʤʠʢʨʦʫʜʦʙʨʝʥʠʷ ʕʢʦʣʠʩʪ ʦʢʘʟʘʣʦʩʴ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ.  
 

ʊʘʙʣʠʮʘ 2 ï ʋʨʦʞʘʡʥʦʩʪʴ ʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ ʩʦʨʪʘ ɹʨʠʟ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʧʣʝʢʩʥʳʭ ʤʠʢʨʦʫʜʦʙʨʝʥʠʡ  
 

ɺʘʨʠʘʥʪ 

ʋʨʦʞʘ

ʡʥʦʩʪʴ, 

ʪ/ʛʘ 

+, 

- 

ʪ/ʛʘ 

ʂʨʘ

ʭʤʘ

ʣ, 

% 

ʉʪʨʫʢʪʫʨʘ 

ʫʨʦʞʘʷ,% 

ɼʦʧʦʣʥʠʪʝ

ʣʴʥʦ 

ʯʠʩʪʳʡ 

ʜʦʭʦʜ, 

ʪʳʩ.ʨʫʙ./ʛʘ 

Ó 60 

ʤʤ 

40-

60 

ʤʤ 

Ò 40 

ʤʤ 

ʂʦʥʪʨʦʣʴ 18,4  13,4 12,4 9,8 22,8 - 

ʅʫʪʨʠʚʘʥʪ + 

ʢʨʠʩʪʘʣʦʥ 20,6 2,2 12,7 14,7 15,2 13,2 2149.7 

ʕʢʦʣʠʩʪ ʩʪ.+  

ʵʢʦʣʠʩʪ ʤʦʥʦʙʦʨ 21,4 3,0 12,0 13,2 18,1 20,4 2843.1 

ɺʫʢʩʘʣ ʄʠʢʨʦʧʣʘʥʪ 21,5 3,1 13,0 15,0 16,0 13,9 1902.8 

ʅʉʈ05  4,9      
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ʇʨʠʤʝʯʘʥʠʝ* - ʅʫʪʨʠʚʘʥʪ ʧʣʶʩ ʢʘʨʪʦʬʝʣʴʥʳʡ 1ʢʛ/ʛʘ + ʂʨʠʩʪʘʣʦʥ ʞʝʣʪʳʡ 1 

ʢʛ/ʛʘ, ʕʢʦʣʠʩʪ ʩʪʘʥʜʘʨʪ 3ʣ/ʛʘ, ɺʫʢʩʘʣ ʄʠʢʨʦʧʣʘʥʪ 5ʣ/ʛʘ ʚʥʦʩʠʣʠ ʚ ʤʦʤʝʥʪ ʩʤʳʢʘʥʠʷ 

ʙʦʪʚʳ ʠ ʧʝʨʝʜ ʮʚʝʪʝʥʠʝʤ. ʕʢʦʣʠʩʪ ʤʦʥʦʙʦʨ 1ʣ/ʛʘ ʚ ʤʦʤʝʥʪ ʩʤʳʢʘʥʠʷ ʙʦʪʚʳ ʠ 2ʣ/ʛʘ 

ʧʝʨʝʜ ʮʚʝʪʝʥʠʝʤ. 

 

ɺ ʩʠʣʫ ʩʚʦʠʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʘʨʪʦʬʝʣʴ ʠʤʝʝʪ 

ʩʣʘʙʦʨʘʟʚʠʪʫʶ ʢʦʨʥʝʚʫʶ ʩʠʩʪʝʤʫ. ɸ ʪʘʢ ʢʘʢ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʨʦʞʘʷ ʚ 

ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ ʧʦʣʝʚʳʭ ʢʫʣʴʪʫʨ ʫ ʥʝʛʦ ʧʨʦʠʩʭʦʜʠʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ 

ʧʦʯʚʝ, ʪʦ ʚʩʝ ʦʧʝʨʘʮʠʠ ʦʩʥʦʚʥʦʡ ʠ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʠ ʫʭʦʜʘ 

ʟʘ ʧʦʩʘʜʢʘʤʠ ʜʦʣʞʥʳ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʜʦʩʪʠʞʝʥʠʶ ʠ ʧʦʜʜʝʨʞʘʥʠʶ 

ʥʝʦʙʭʦʜʠʤʳʭ ʧʨʝʜʝʣʦʚ ʦʙʲʝʤʥʦʡ ʤʘʩʩʳ ʧʦʯʚʳ (1,0ï1,2 ʛ/ʩʤ
2
 ʜʣʷ ʪʷʞʝʣʳʭ 

ʩʫʛʣʠʥʠʩʪʳʭ ʧʦʯʚ ʠ 1,0ï1,3 ʛ/ʩʤ
2
 ʜʣʷ ʣʝʛʢʠʭ ʩʫʧʝʩʯʘʥʳʭ ʧʦʯʚ) 

ʀʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʧʨʠʝʤʦʚ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʥʘ 

ʝʝ ʘʛʨʦʬʠʟʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʢʘʨʪʦʬʝʣʷ ʩʦʨʪʘ ɹʨʠʟ, 

ʧʨʦʚʦʜʠʤʳʝ ʥʘ ʣʝʛʢʠʭ ʩʫʧʝʩʯʘʥʳʭ ʧʦʯʚʘʭ  ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ 

ʯʠʩʣʘ ʧʨʦʭʦʜʦʚ ʘʛʨʝʛʘʪʘ ʚʦ ʚʨʝʤʷ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʥʘʙʣʶʜʘʣʘʩʴ 

ʪʝʥʜʝʥʮʠʷ ʢ ʩʥʠʞʝʥʠʶ ʫʨʦʞʘʷ, ʧʣʦʪʥʦʩʪʴ ʧʦʯʚʳ ʧʨʠ ʵʪʦʤ ʥʝ ʩʥʠʞʘʣʘʩʴ 

(ʨʠʩʫʥʦʢ 6). 

 

 
 

ʈʠʩʫʥʦʢ 6 ï ɺʣʠʷʥʠʝ ʩʧʦʩʦʙʦʚ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʠ 

ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʢʘʨʪʦʬʝʣʷ ʩʦʨʪʘ ɹʨʠʟ. 

 

ɺʣʠʷʥʠʝ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʢʘʨʪʦʬʝʣʷ ʩʦʨʪʘ ɹʨʠʟ ʚ 

ʜʘʥʥʦʤ ʦʧʳʪʝ ʙʳʣʦ ʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʤ. ʃʫʯʰʠʤ ʠʟ ʥʠʭ ʙʳʣ ʛʦʨʦʭ, 

ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʣ ʜʦʩʪʦʚʝʨʥʫʶ ʧʨʠʙʘʚʢʫ ʫʨʦʞʘʷ ʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʜʚʫʤ ʜʨʫʛʠʤ ʠʟʫʯʘʝʤʳʤ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘʤ. 

 

ЗАКЛЮЧЕНИЕ 

 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʧʨʠʝʤʦʚ ʧʦʚʳʰʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ 

ʢʘʯʝʩʪʚʘ ʩʝʤʝʥʥʦʛʦ ʢʘʨʪʦʬʝʣʷ ʚ ʧʦʣʝʚʳʭ ʧʠʪʦʤʥʠʢʘʭ, ʧʨʦʚʝʜʝʥʥʳʝ ʚ 
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ʮʝʥʪʨʘʣʴʥʦʡ ʟʦʥʝ ʄʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ ʣʝʛʢʠʭ ʧʦ ʤʝʭʘʥʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ 

ʧʦʯʚʘʭ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʦʪʝʥʮʠʘʣ ʩʝʤʝʥʦʚʦʜʩʪʚʘ, ʢʘʢ ʠ ʚʩʝʛʦ 

ʢʘʨʪʦʬʝʣʝʚʦʜʩʪʚʘ ʚ ʮʝʣʦʤ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʦʟʜʦʨʦʚʣʝʥʥʦʛʦ ʩʝʤʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʧʦʜʙʦʨʝ 

ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʠ ʘʜʘʧʪʠʚʥʳʭ ʩʦʨʪʦʚ. ɺʘʞʥʳʤ ʷʚʣʷʝʪʩʷ  ʧʨʦʚʝʜʝʥʠʝ 

ʠ ʩʦʙʣʶʜʝʥʠʝ ʚʩʝʭ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʧʨʠ ʢʦʪʦʨʳʭ ʚʦʟʤʦʞʥʦ 

ʥʝ ʪʦʣʴʢʦ ʩʦʭʨʘʥʝʥʠʝ ʩʦʨʪʦʚʳʭ ʠ ʩʝʤʝʥʥʳʭ ʢʘʯʝʩʪʚ, ʥʦ ʠ ʠʭ ʧʦʚʳʰʝʥʠʝ, 

ʪʘʢʠʭ ʢʘʢ ʨʘʟʤʝʱʝʥʠʝ ʧʦ ʣʫʯʰʠʤ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘʤ, ʩʦʟʜʘʥʠʝ ʠ 

ʧʦʜʜʝʨʞʘʥʠʝ ʥʝʦʙʭʦʜʠʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʦʯʚʳ, ʦʧʪʠʤʠʟʘʮʠʷ ʫʨʦʚʥʷ 

ʧʠʪʘʥʠʷ ʨʘʩʪʝʥʠʡ, ʧʨʠʤʝʥʝʥʠʝ ʧʦʣʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚʩʝʭ ʟʘʱʠʪʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʠ ʜʨ. 
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SUMMARY  

 

This article shows the influence of the cultivar, the reproduction of the 

composition, the method of cultivirlion the soil, the predecessor, of the elements 

of nutrition and means of protection of plants of the productivity of potatoes the 

nurseries of the original seed growing. 
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РЕЗЮМЕ  

 

ʅʘʠʙʦʣʝʝ ʧʦʣʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʩʦʨʪʦʚ 

ʢʘʨʪʦʬʝʣʷ ʚʦʟʤʦʞʥʘ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʝʤʝʥʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ. ɺʘʞʥʘʷ ʨʦʣʴ ʚ ʧʦʚʳʰʝʥʠʠ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ 

ʢʘʯʝʩʪʚ ʢʘʨʪʦʬʝʣʷ ʦʪʚʦʜʠʪʩʷ ʩʦʟʜʘʥʠʶ ʩʦʨʪʦʚ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ 

ʤʝʩʪʥʳʤ ʫʩʣʦʚʠʷʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʥʦʛʦʣʝʪʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʠʥʩʪʠʪʫʪʝ 

ʨʘʟʨʘʙʦʪʘʥʘ  ʪʝʭʥʦʣʦʛʠʷ ʦʟʜʦʨʦʚʣʝʥʠʷ ʠ ʨʘʟʤʥʦʞʝʥʠʷ ʪʨʝʙʫʝʤʦʛʦ 

ʨʳʥʢʦʤ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʦʟʜʦʨʦʚʣʝʥʥʦʛʦ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʣʝʢʩʘ ʧʦʣʝʚʳʭ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʤʝʪʦʜʦʚ, ʚʢʣʯʁʘʶʱʘʷ 

ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʩʦʟʜʘʥ ʙʘʥʢ ʟʜʦʨʦʚʳʭ ʩʦʨʪʦʚ 

ʢʘʨʪʦʬʝʣʷ (ɹɿʉʂ).  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʨʪʦʬʝʣʴ, ʩʝʤʝʥʘ, ʫʩʪʦʡʯʠʚʦʩʪʴ, ʧʝʨʝʥʦʩʯʠʢʠ 

ʚʠʨʫʩʦʚ, ʦʟʜʦʨʦʚʣʝʥʠʝ, ʢʣʦʥ.  

 

ВВЕДЕНИЕ 

 

ɺ ʧʝʨʠʦʜ ʧʝʨʝʭʦʜʘ ʵʢʦʥʦʤʠʢʠ ʈʦʩʩʠʠ ʥʘ ʨʳʥʦʯʥʫʶ ʦʩʥʦʚʫ, ʦʙʱʠʝ 

ʧʣʦʱʘʜʠ, ʟʘʥʷʪʳʝ ʢʘʨʪʦʬʝʣʝʤ, ʟʘʤʝʪʥʦ ʩʥʠʞʘʣʠʩʴ. ʉʨʝʜʥʷʷ ʫʨʦʞʘʡʥʦʩʪʴ 

ʢʘʨʪʦʬʝʣʷ ʚ ʈʦʩʩʠʠ 15 ʪ/ʛʘ ʚ ʉʠʙʠʨʩʢʦʤ ʬʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ ʢʦʣʝʙʣʝʪʩʷ ʚ 

ʧʨʝʜʝʣʘʭ 11ï15 ʪ/ʛʘ, ʵʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ ʫʨʦʞʘʡʥʦʩʪʠ ʢʘʨʪʦʬʝʣʷ ʚ 

ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ 17,6ï20,6 ʪ/ʛʘ, ʧʨʠ ʵʪʦʤ ʦʩʥʦʚʥʳʝ ʧʣʦʱʘʜʠ 

ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʣʠʯʥʳʭ ʧʦʜʚʦʨʴʷʭ. ʅʘ ʜʦʣʶ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ ʧʨʠʭʦʜʠʪʩʷ 13%. ʇʨʠʨʦʜʥʳʝ ʫʩʣʦʚʠʷ ʨʝʛʠʦʥʘ ʧʦʟʚʦʣʷʶʪ 

ʧʦʣʫʯʘʪʴ ʫʨʦʞʘʡʥʦʩʪʴ ʢʘʨʪʦʬʝʣʷ 30ï40 ʪ/ʛʘ.  

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʢʘʨʪʦʬʝʣʷ ʥʝʦʙʭʦʜʠʤʦ ʚʥʝʜʨʷʪʴ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʦʚʳʝ ʩʦʨʪʘ, ʥʘʠʙʦʣʝʝ ʘʜʘʧʪʠʨʦʚʘʥʥʳʝ ʢ ʤʝʩʪʥʳʤ ʫʩʣʦʚʠʷʤ 

ʠ ʚ ʙʦʣʴh ʝʡ ʩʪʝʧʝʥʠ ʦʪʚʝʯʘʶʱʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʧʦʪʨʝʙʠʪʝʣʝʡ ʜʘʥʥʦʛʦ 

ʨʝʛʠʦʥʘ ʧʦ ʢʘʯʝʩʪʚʫ ʢʦʥʝʯʥʦʡ ʧʨʦʜʫʢʮʠʠ. ʇʨʠ ʵʪʦʤ ʧʦʚʳʰʝʥʠʝ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʷʚʣ̫ʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʫʩʣʦʚʠʝʤ ʨʝʘʣʠʟʘʮʠʠ 

ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʚ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʦʯʚʝʥʥʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʷʭ [1]. 
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ʈɸɿɼɽʃ 5. ʉɽʄɽʅʆɺʆɼʉʊɺʆ ʀ ʊɽʍʅʆʃʆɻʀʀ ʇʈʆʀɿɺʆɼʉʊɺɸ ʂɸʈʊʆʌɽʃʗ 

 

82 

ʉʝʣʝʢʮʠʦʥʥʘʷ ʨʘʙʦʪʘ ʧʦ ʢʘʨʪʦʬʝʣʶ ʚ ʂʝʤʝʨʦʚʩʢʦʤ ʅʀʀʉʍ ʚʝʜʝʪʩʷ 

ʧʦ ʩʦʟʜʘʥʠʶ ʩʦʨʪʦʚ ʨʘʟʥʳʭ ʛʨʫʧʧ ʩʧʝʣʦʩʪʠ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʨʘʥʥʠʭ ʠ 

ʩʨʝʜʥʝʨʘʥʥʠʭ, ʩʪʦʣʦʚʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʩ ʚʳʩʦʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ 

ʫʨʦʞʘʡʥʦʩʪʠ ʚ ʨʝʟʢʦ ʠʟʤʝʥʯʠʚʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʨʝʛʠʦʥʘ, 

ʫʩʪʦʡʯʠʚʳʭ ʢ ʥʘʠʙʦʣʝʝ ʚʨʝʜʦʥʦʩʥʳʤ ʙʦʣʝʟʥʷʤ (ʚʠʨʫʩʳ, ʬʠʪʦʬʪʦʨʦʟ, 

ʙʘʢʪʝʨʠʦʟʳ, ʟʦʣʦʪʠʩʪʦʡ ʢʘʨʪʦʬʝʣʴʥʦʡ ʥʝʤʘʪʦʜʝ ʠ ʜʨʫʛʦʝ).  

ʆʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʩʥʠʞʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʥʝʩʚʦʝʚʨʝʤʝʥʥʘʷ 

ʩʦʨʪʦʩʤʝʥʘ ʠ ʩʦʨʪʦʦʙʥʦʚʣʝʥʠʝ, ʢʦʪʦʨʳʝ ʧʨʠʚʦʜʷʪ ʢ ʥʘʢʦʧʣʝʥʠʶ 

ʚʨʝʜʠʪʝʣʝʡ, ʚʠʨʫʩʥʦʡ, ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʠ ʛʨʠʙʥʦʡ ʠʥʬʝʢʮʠʠ. ʇʦʵʪʦʤʫ 

ʦʩʚʦʙʦʞʜʝʥʠʝ ʩʝʤʝʥʥʦʛʦ ʢʘʨʪʦʬʝʣʷ ʦʪ ʧʘʪʦʛʝʥʦʚ, ʘ ʪʘʢʞʝ ʩʦʭʨʘʥʝʥʠʝ 

ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʩʚʦʡʩʪʚ ʩʦʨʪʦʚ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʠʩʪʝʤʦʡ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ 

ʦʟʜʦʨʦʚʣʝʥʠʶ ʩʝʤʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʘ ʦʩʥʦʚʝ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʤʝʪʦʜʦʚ. 

 

МАТЕРИАЛЫ И МЕТОДИКА 

 

ʅʘʙʣʶʜʝʥʠʷ ʧʨʦʚʝʜʝʥʳ ʚ ʣʝʩʦʩʪʝʧʠ ʂʫʟʥʝʮʢʦʡ ʢʦʪʣʦʚʠʥʳ.  

ɺ ʩʭʝʤʝ ʩʝʤʝʥʦʚʦʜʩʪʚʘ ʢʘʨʪʦʬʝʣʷ ʩʦʟʜʘʥʠʝ ʟʜʦʨʦʚʦʛʦ ʠʩʭʦʜʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʟʘʪʨʘʪʥʳʤ ʠ ʟʥʘʯʠʪʝʣʴʥʳʤ. ʅʘ ʵʪʦʤ ʵʪʘʧʝ 

ʚʝʜʝʪʩʷ ʢʨʦʧʦʪʣʠʚʘʷ ʨʘʙʦʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʤʝʪʦʜʦʚ, 

ʧʨʠʝʤʦʚ ʠ ʦʪʙʦʨʦʚ ʧʦ ʩʦʭʨʘʥʝʥʠʶ ʭʦʟʷʡʩʪʚʝʥʥʦʮʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʩʦʨʪʘ ʠ 

ʢʦʥʪʨʦʣʴ ʟʘ ʚʠʨʫʩʦʣʦʛʠʯʝʩʢʦʡ ʠ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʯʠʩʪʦʪʦʡ ʧʨʦʠʟʚʦʜʠʤʦʛʦ 

ʤʘʪʝʨʠʘʣʘ. 

ɺ ʧʝʨʚʳʡ ʛʦʜ ï ʠʩʭʦʜʥʳʡ ʤʘʪʝʨʠʘʣ (ʀʄ): ʦʟʜʦʨʦʚʣʝʥʠʝ ʢʘʨʪʦʬʝʣʷ 

ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ, ʨʘʟʤʥʦʞʝʥʠʝ ʦʟʜʦʨʦʚʣʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʚ ʢʫʣʴʪʫʨʝ in vitro 

ï ʨʘʩʪʝʥʠʷ ʚʳʨʘʱʠʚʘʶʪʩʷ ʚ ʩʧʝʮʠʘʣʴʥʦ ʧʦʜʛʦʪʦʚʣʝʥʥʦʤ ʧʦʤʝʱʝʥʠʠ 

ʥʘ ʪʦʨʬʷʥʦʤ ʩʫʙʩʪʨʘʪʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʦʩʪʨʝʛʫʣʠʨʫʶʱʠʭ ʧʨʝʧʘʨʘʪʦʚ, ʚ 

ʷʱʠʢʘʭ ʠʣʠ ʢʘʩʩʝʪʘʭ; 

ï ʧʦʣʫʯʝʥʠʝ ʤʠʥʠʢʣʫʙʥʝʡ ʚ ʪʝʧʣʠʮʝ ʠ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ; 

ʅʘ ʚʪʦʨʦʡ ʛʦʜ ï ʧʝʨʚʦʝ ʢʣʫʙʥʝʚʦʝ ʧʦʢʦʣʝʥʠʝ (ʇʂʇ): ʚʳʨʘʱʠʚʘʝʪʩʷ 

ʦʟʜʦʨʦʚʣʝʥʥʳʡ ʤʘʪʝʨʠʘʣ ʚ ʧʠʪʦʤʥʠʢʝ ʧʝʨʚʦʛʦ ʢʣʫʙʥʝʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʠʣʠ 

ʧʠʪʦʤʥʠʢʝ ʠʩʧʳʪʘʥʠʷ ʢʣʦʥʦʚ I ʛʦʜʘ; 

ʊʨʝʪʠʡ ʛʦʜ ï ʦʨʠʛʠʥʘʣʴʥʦʝ ʩʝʤʝʥʦʚʦʜʩʪʚʦ (ʆʉ): ʧʠʪʦʤʥʠʢ ʩʫʧʝʨ-

ʩʫʧʝʨʵʣʠʪʳ. ʉʝʤʝʥʘ ʢʘʨʪʦʬʝʣʷ ʵʪʦʛʦ ʧʠʪʦʤʥʠʢʘ ʨʝʘʣʠʟʫʶʪʩʷ ʭʦʟʷʡʩʪʚʘʤ 

ʦʙʣʘʩʪʠ ʜʣʷ ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʩʝʤʝʥʦʚʦʜʩʪʚʘ. 

ʆʨʠʛʠʥʘʣʴʥʦʝ ʩʝʤʝʥʦʚʦʜʩʪʚʦ ʢʘʨʪʦʬʝʣʷ ʚʝʜʝʪʩʷ ʩ ʩʦʨʪʘʤʠ 

ʩʦʙʩʪʚʝʥʥʦʡ ʩʝʣʝʢʮʠʠ, ʜʘʶʱʠʝ ʚʳʩʦʢʠʝ ʫʨʦʞʘʠ, ʚʳʚʝʜʝʥʥʳʝ ʚ ʞʝʩʪʢʠʭ 

ʫʩʣʦʚʠʷʭ ʨʝʟʢʦʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʢʣʠʤʘʪʘ ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ: ʃʶʙʘʚʘ, 

ʅʘʢʨʘ, ʊʫʣʝʝʚʩʢʠʡ, ʋʜʘʣʝʮ, ʂʫʟʥʝʯʘʥʢʘ, ʊʘʥʘʡ, ʂʝʤʝʨʦʚʯʘʥʠʥ ʠ ʩʦʨʪʦʤ 

ʅʝʚʩʢʠʡ, ʚʳʚʝʜʝʥʥʳʡ ʚ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʤ ʅʀʀʉʍ. 

ʇʦʣʫʯʝʥʠʝ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʢʫʣʴʪʫʨʝ in vitro ʚʝʜʝʪʩʷ ʧʦ 

ʤʝʪʦʜʠʯʝʩʢʠʤ ʨʝʢʦʤʝʥʜʘʮʠʷʤ ɺʅʀʀʂʍ [2]. ɺʠʟʫʘʣʴʥʫʶ ʦʮʝʥʢʫ ʨʘʩʪʝʥʠʡ 

ʥʘ ʧʦʨʘʞʝʥʥʦʩʪʴ ʚʠʨʫʩʥʳʤʠ, ʙʘʢʪʝʨʠʘʣʴʥʳʤʠ (ʯʝʨʥʘʷ ʥʦʞʢʘ, ʢʦʣʴʮʝʚʘʷ 

ʛʥʠʣʴ), ʛʨʠʙʥʳʤʠ (ʬʠʪʦʬʪʦʨʦʟ, ʘʣʴʪʝʨʥʘʨʠʦʟ, ʨʠʟʦʢʪʦʥʠʦʟ) ʙʦʣʝʟʥʷʤʠ 
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ʧʨʦʚʦʜʠʣʠ ʧʨʠ ʤʘʩʩʦʚʦʤ ʮʚʝʪʝʥʠʠ ʨʘʩʪʝʥʠʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʤʝʪʦʜʠʯʝʩʢʠʤʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʟʜʦʨʦʚʣʝʥʥʦʛʦ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʵʣʠʪʥʦʤ 

ʩʝʤʝʥʦʚʦʜʩʪʚʝ ʢʘʨʪʦʬʝʣʷ [3]. ɺʳʨʘʱʠʚʘʥʠʝ ʨʘʩʩʘʜʳ ʢʘʨʪʦʬʝʣʷ ʚ ʢʫʣʴʪʫʨʝ 

in vivo ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʤʝʪʦʜʠʯʝʩʢʠʤ ʨʝʢʦʤʝʥʜʘʮʠʷʤ, ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʚ 

ʂʝʤʝʨʦʚʩʢʦʤ ʅʀʀʉʍ, [4]. ɼʠʘʛʥʦʩʪʠʢʘ ʧʨʦʚʦʜʠʣʘʩʴ ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʳʤ 

ʤʝʪʦʜʦʤ (ʀʌɸ), ʦʧʨʝʜʝʣʷʣʠʩʴ ʚʠʨʫʩʳ (S+M+X), Y, A, L ʠ ʙʘʢʪʝʨʠʦʟʳ: 

ʯʝʨʥʘʷ ʥʦʞʢʘ, ʢʦʣʮɹʝʚʘʷ ʛʥʠʣʴ [5]. ʅʘʙʣʶʜʝʥʠʷ ʟʘ ʨʘʟʚʠʪʠʝʤ ʧʦʧʫʣʷʮʠʡ 

ʪʣʝʡ ʦʩʫʱʝʩʪʚʣʷʣʠ ʩ ʧʦʤʦʱʴʶ ʩʦʩʫʜʦʚ ʄʝʨʠʢʝ ʠ ʤʝʪʦʜʦʤ 100 ʣʠʩʪʴʝʚ [6]. 

ʋʯʝʪ ʣʝʪʘ ʪʣʝʡ ʚʝʣʩʷ ʚ  ʧʠʪʦʤʥʠʢʝ ʠʩʧʳʪʘʥʠʷ ʢʣʦʥʦʚ 1-ʛʦ ʛʦʜʘ.  

 

РЕЗУЛЬТАТЫ ИССЛЕДОВАНИЙ 

 

ɿʘ ʧʝʨʠʦʜ ʩ 2000 ʧʦ 2013 ʛʛ. ʩʦʟʜʘʥʳ ʠ ʚʢʣʶʯʝʥʳ ʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʨʝʝʩʪʨ ʩʝʣʝʢʮʠʦʥʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʈʌ ʩʝʤʴ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ ʨʘʥʥʝʡ, 

ʩʨʝʜʥʝʨʘʥʥʝʡ ʠ ʩʨʝʜʥʝʩʧʝʣʦʡ ʛʨʫʧʧʳ ʩʧʝʣʦʩʪʠ, ʩʧʦʩʦʙʥʳʝ ʫʜʦʚʣʝʪʚʦʨʠʪʴ 

ʧʦʪʨʝʙʠʪʝʣʷ, ʢʘʢ ʧʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʪʘʢ ʠ ʧʦ ʢʘʯʝʩʪʚʫ.  

ʅʘʢʨʘ  

ʉʨʝʜʥʝʩʧʝʣʳʡ ʩʦʨʪ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ʈʘʩʪʝʥʠʝ ʚʳʩʦʢʦʝ. 

ʂʫʩʪ ʢʦʤʧʘʢʪʥʳʡ. ʎʚʝʪʢʠ ʬʠʦʣʝʪʦʚʳʝ. ʂʣʫʙʥʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʝ ʠʟ-ʟʘ 

ʦʢʨʫʛʣʦ-ʦʚʘʣʴʥʦʡ ʬʦʨʤʳ, ʛʣʘʜʢʦʡ ʢʦʞʫʨʳ, ʢʨʘʩʥʦʡ ʦʢʨʘʩʢʠ ʢʣʫʙʥʝʡ ʠ 

ʩʚʝʪʣʦ-ʞʝʣʪʦʡ ʦʢʨʘʩʢʠ ʤʷʢʦʪʠ. ʇʦʪʝʥʮʠʘʣʴʥʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʜʦ 45 ʪ/ʛʘ. 

ʂʣʫʙʥʠ ʚʳʨʘʩʪʘʶʪ ʥʝ ʢʨʫʧʥʳʝ ʦʪ 80 ʜʦ 120 ʛ., ʩ ʚʩrʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ 

ʢʨʘʭʤʘʣʘ 17ï24%. ʋʩʪʦʡʯʠʚ ʢ ʨʘʢʫ, ʧʘʨʰʝ ʦʙʳʢʥʦʚʝʥʥʦʡ. ʆʪʥʦʩʠʪʝʣʴʥʦ 

ʫʩʪʦʡʯʠʚ ʢ ʬʠʪʦʬʪʦʨʦʟʫ ʠ ʚʠʨʫʩʘʤ. ʀʤʝʝʪ ʚʳʩʦʢʫʶ ʨʝʛʝʥʝʨʠʨʫʶʱʫʶ 

ʩʧʦʩʦʙʥʦʩʪʴ, ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʢʦʣʦʨʘʜʩʢʦʤʫ ʞʫʢʫ. 

ʇʨʠʛʦʜʝʥ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʭʨʫʩʪʷʱʝʛʦ ʢʘʨʪʦʬʝʣʷ. ʐʠʨʦʢʦ 

ʚʦʟʜʝʣʳʚʘʝʪʩʷ ʥʘ ʧʨʠʫʩʘʜʝʙʥʳʭ ʫʯʘʩʪʢʘʭ ʂʝʤʝʨʦʚʩʢʦʡ ʠ ʊʦʤʩʢʦʡ 

ʦʙʣʘʩʪʷʭ.  

ʃʶʙʘʚʘ  

ʉʦʨʪ ʨʘʥʥʠʡ ʩʪʦʣʦʚʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ʌʦʨʤʠʨʫʝʪ ʪʦʚʘʨʥʫʶ 

ʧʨʦʜʫʢʮʠʶ ʟʘ 40-50 ʜʥʝʡ, ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʧʨʦʨʘʱʠʚʘʥʠʷ ʩʝʤʷʥ ʜʦ 

ʧʦʩʘʜʢʠ, ʚ ʪʦʞʝ ʚʨʝʤʷ ʦʙʣʘʜʘʝʪ ʫʚʝʣʠʯʝʥʥʳʤ ʧʝʨʠʦʜʦʤ ʚʝʛʝʪʘʮʠʠ. 

ʈʘʩʪʝʥʠʝ ʩʨʝʜʥʝʡ ʚʳʩʦʪʳ, ʢʫʩʪ ʢʦʤʧʘʢʪʥʳʡ. ʎʚʝʪʢʠ ʬʠʦʣʝʪʦʚʳʝ. ʆʢʨʘʩʢʘ 

ʢʣʫʙʥʝʡ ʠʥʪʝʥʩʠʚʥʦ ʢʨʘʩʥʘʷ, ʢʦʞʫʨʘ ʩʝʪʯʘʪʘʷ, ʰʝʨʦʭʦʚʘʪʘʷ, ʬʦʨʤʘ ʢʣʫʙʥʷ 

ʦʚʘʣʴʥʦ-ʦʢʨʫʛʣʘʷ, ʚʝʨʰʠʥʘ ʥʝʩʢʦʣʴʢʦ ʚʪʷʥʫʪʘʷ, ʤʷʢʦʪʴ ʙʝʣʘʷ. ɻʣʘʟʢʠ 

ʩʨʝʜʥʝʡ ʛʣʫʙʠʥʳ. ʇʦʪʝʥʮʠʘʣʴʥʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʜʦ 55 ʪ/ʛʘ. ʂʣʫʙʥʠ 

ʥʘʨʘʩʪʘʶʪ ʦʪ 110 ʜʦ 210 ʛ ʠ ʚʳʰʝ. ʉʦʜʝʨʞʘʥʠʝ ʢʨʘʭʤʘʣʘ 12ï16%. 

ɺʢʫʩʦʚʳʝ ʢʘʯʝʩʪʚʘ ʭʦʨʦʰʠʝ, ʦʩʦʙʝʥʥʦ ʭʦʨʦʰʠʡ ʚʢʫʩ ʧʨʠ ʨʘʥʥʠʭ ʢʦʧʢʘʭ. 

ʋʩʪʦʡʯʠʚ ʢ ʨʘʢʫ. ʆʪʥʦʩʠʪʝʣʴʥʦ ʫʩʪʦʡʯʠʚ ʢ ʬʠʪʦʬʪʦʨʦʟʫ ʠ ʚʠʨʫʩʘʤ. 

ʆʪʟʳʚʯʠʚ ʥʘ ʚʥʝʩʝʥʠʝ ʫʜʦʙʨʝʥʠʡ ʠ ʧʦʣʠʚ. ʆʙʣʘʜʘʝʪ ʫʚʝʣʠʯʝʥʥʳʤ 

ʧʝʨʠʦʜʦʤ ʧʦʢʦʷ, ʵʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʝʛʦ ʤʦʞʥʦ ʭʨʘʥʠʪʴ ʚ ʧʦʛʨʝʙʘʭ ʚʩʝ ʣʝʪʦ 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ +3-4
0
ʉ. ʐʠʨʦʢʦ ʠʟʚʝʩʪʝʥ ʚʦ ʤʥʦʛʠʭ ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʠ. 
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ʋʜʘʣʝʮ 

ʉʨʝʜʥʝʨʘʥʥʠʡ ʩʦʨʪ ʩʪʦʣʦʚʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ʈʘʩʪʝʥʠʝ ʩʨʝʜʥʝʡ ʚʳʩʦʪʳ. 

ʂʫʩʪ ʢʦʤʧʘʢʪʥʳʡ. ʎʚʝʪʢʠ ʩʚʝʪʣʦ-ʬʠʦʣʝʪʦʚʳʝ. ʆʢʨʘʩʢʘ ʢʣʫʙʥʝʡ ʙʝʣʘʷ, 

ʦʯʝʥʴ ʧʨʠʚʣʝʢʘʝʪ ʦʢʨʫʛʣʦ-ʦʚʘʣʴʥʘʷ ʬʦʨʤʘ ʢʣʫʙʥʷ, ʤʷʢʦʪʴ ʙʝʣʘʷ. ɻʣʘʟʢʠ 

ʩʨʝʜʥʝʡ ʛʣʫʙʠʥʳ. ʇʦʪʝʥʮʠʘʣʴʥʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʜʦ 60 ʪ/ʛʘ. ʄʘʩʩʘ ʪʦʚʘʨʥʦʛʦ 

ʢʣʫʙʥʷ ʦʪ 100 ʛ. ʠ ʚʳʰʝ. ʉʦʜʝʨʞʘʥʠʝ ʢʨʘʭʤʘʣʘ 13ï15%. ɺʢʫʩʦʚʳʝ ʢʘʯʝʩʪʚʘ 

ʭʦʨʦʰʠʝ. ʋʩʪʦʡʯʠʚ ʢ ʨʘʢʫ. ʉʣʘʙʦ ʧʦʨʘʞʘʝʪʩʷ ʥʝʤʘʪʦʜʦʡ, ʵʪʦʪ 

ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʧʨʠʟʥʘʢ ʩʦʨʪʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʙʦʨʴʙʝ ʩ ʵʪʠʤ 

ʚʨʝʜʠʪʝʣʝʤ. ʆʪʥʦʩʠʪʝʣʴʥʦ ʫʩʪʦʡʯʠʚ ʢ ʬʠʪʦʬʪʦʨʦʟʫ, ʧʘʨʰʝ ʦʙʳʢʥʦʚʝʥʥʦʡ, 

ʘʣʴʪʝʨʥʘʨʠʦʟʫ. 

ʊʫʣʝʝʚʩʢʠʡ  

ʉʦʨʪ ʩʨʝʜʥʝʨʘʥʥʠʡ ʩʪʦʣʦʚʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ʂʫʩʪ ʩʨʝʜʥʝʡ ʚʳʩʦʪʳ, 

ʢʦʤʧʘʢʪʥʳʡ. ʎʚʝʪʢʠ ʙʝʣʳʝ. ʆʢʨʘʩʢʘ ʢʣʫʙʥʝʡ ʞʝʣʪʘʷ, ʩʣʝʛʢʘ ʰʝʨʦʭʦʚʘʪʘʷ, 

ʬʦʨʤʘ ʦʚʘʣʴʥʘʷ, ʤʷʢʦʪʴ ʢʣʫʙʥʷ ʞʝʣʪʘʷ. ɻʣʘʟʢʠ ʧʦʚʝʨʭʥʦʩʪʥʳʝ, ʯʪʦ 

ʠʩʢʣʶʯʘʝʪ ʙʦʣʴʰʠʝ ʧʦʪʝʨʠ ʧʨʠ ʯʠʩʪʢʝ ʢʣʫʙʥʝʡ. ʇʦʪʝʥʮʠʘʣʴʥʘʷ 

ʫʨʦʞʘʡʥʦʩʪʴ ʜʦ 50 ʪ/ʛʘ. ʄʘʩʩʘ ʪʦʚʘʨʥʦʛʦ ʢʣʫʙʥʷ 120ï140 ʛ. ʉʦʜʝʨʞʘʥʠʝ 

ʢʨʘʭʤʘʣʘ 12ï15%. ɺʢʫʩʦʚʳʝ ʢʘʯʝʩʪʚʘ ʭʦʨʦh ʠʝ. ʋʩʪʦʡʯʠʚ ʢ ʨʘʢʫ. 

ʅʝʫʩʪʦʡʯʠʚ ʢ ʥʝʤʘʪʦʜʝ. ʆʪʥʦʩʠʪʝʣʴʥʦ ʫʩʪʦʡʯʠʚ ʢ ʬʠʪʦʬʪʦʨʦʟʫ, ʧʘʨʰʝ 

ʦʙʳʢʥʦʚʝʥʥʦʡ, ʘʣʴʪʝʨʥʘʨʠʦʟʫ. ʃʶʙʷʪ ʩʦʨʪ ʟʘ ʚʳʩʦʢʫʶ ʩʦʭʨʘʥʥʦʩʪʴ (99%), 

ʭʦʨʦʰʠʝ ʚʢʫʩʦʚʳʝ ʢʘʯʝʩʪʚʘ. ʇʦʣʫʯʠʣ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚʦ ʤʥʦʛʠʭ 

ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʠ, ʢʘʢ ʫ ʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʷ, ʪʘʢ ʠ ʚ ʯʘʩʪʥʦʤ ʩʝʢʪʦʨʝ.  

ʂʫʟʥʝʯʘʥʢʘ 

ʉʨʝʜʥʝʨʘʥʥʠʡ ʩʦʨʪ, ʩʪʦʣʦʚʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ 

ʧʨʠʟʥʘʢʠ: ʢʫʩʪ ʩʨʝʜʥʝʡ ʚʳʩʦʪʳ, ʣʠʩʪ ʩʨʝʜʥʠʡ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʮʚʝʪʝʥʠʷ 

ʩʨʝʜʥʷʷ, ʦʢʨʘʩʢʘ ʮʚʝʪʢʦʚ ʢʨʘʩʥʦ-ʬʠʦʣʝʪʦʚʘʷ. ʆʢʨʘʩʢʘ ʢʣʫʙʥʷ ʢʨʘʩʥʘʷ, 

ʤʷʢʦʪʠ ʙʝʣʘʷ; ʬʦʨʤʘ ʢʣʫʙʥʷ ʦʢʨʫʛʣʦ-ʦʚʘʣʴʥʘʷ, ʛʣʘʟʢʠ ʧʦʚʝʨʭʥʦʩʪʥʳʝ, 

ʢʦʞʫʨʘ ʛʣʘʜʢʘʷ. ʍʦʟʷʡʩʪʚʝʥʥʳʝ ʧʨʠʟʥʘʢʠ: ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʫʨʦʞʘʡʥʦʩʪʴ 

45,0ï50,0 ʪ/ʛʘ, ʤʘʩʩʘ ʪʦʚʘʨʥʦʛʦ ʢʣʫʙʥʷ 140ï180 ʛ., ʪʦʚʘʨʥʦʩʪʴ 93ï97%, 

ʩʦʜʝʨʞʘʥʠʝ ʢʨʘʭʤʘʣʘ 12,5ï16,3%. ɺʢʫʩʦʚʳʝ ʢʘʯʝʩʪʚʘ ʭʦʨʦʰʠʝ. ʋʩʪʦʡʯʠʚ ʢ 

ʨʘʢʫ ʢʘʨʪʦʬʝʣʷ. ʆʪʥʦʩʠʪʝʣʴʥʦ ʫʩʪʦʡʯʠʚ ʢ ʚʠʨʫʩʘʤ, ʬʠʪʦʬʪʦʨʦʟʫ, ʧʘʨʰʝ 

ʦʙʳʢʥʦʚʝʥʥʦʡ. 

ʊʘʥʘʡ 

ʉʨʝʜʥʝʨʘʥʥʠʡ ʩʦʨʪ ʩʪʦʣʦʚʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ 

ʧʨʠʟʥʘʢʠ: ʨʘʩʪʝʥʠʝ ʧʦʣʫʧʨʷʤʦʩʪʦʷʯʝʝ, ʩʨʝʜʥʝʡ ʚʳʩʦʪʳ, ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ 

ʪʠʧʘ. ʆʙʣʠʩʪʚʝʥʥʦʩʪʴ ʩʨʝʜʥʷʷ. ʃʠʩʪʴʷ ʟʝʣʸʥʦʡ ʩʨʝʜʥʝʠʥʪʝʥʩʠʚʥʦʡ 

ʦʢʨʘʩʢʠ, ʩʨʝʜʥʝʡ ʚʝʣʠʯʠʥʳ, ʫʤʝʨʝʥʥʦ ʨʘʩʩʝʯʸʥʥʳʝ. ɺʝʥʯʠʢ ʩʨʝʜʥʠʡ, 

ʙʝʣʳʡ. ʂʣʫʙʥʠ ï ʞʸʣʪʳʝ, ʦʢʨʫʛʣʦ-ʦʚʘʣʴʥʳʝ, ʛʣʘʟʢʠ ʩʨʝʜʥʝʡ ʛʣʫʙʠʥʳ. 

ʄ ʢ̫ʦʪʴ ʞʸʣʪʘʷ. ʍʦʟʷʡʩʪʚʝʥʥʳʝ ʧʨʠʟʥʘʢʠ: ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʫʨʦʞʘʡʥʦʩʪʴ 

45,0ï50,0 ʪ/ʛʘ, ʤʘʩʩʘ ʪʦʚʘʨʥʦʛʦ ʢʣʫʙʥʷ 140ï180 ʛ., ʪʦʚʘʨʥʦʩʪʴ 93ï97%, 

ʩʦʜʝʨʞʘʥʠʝ ʢʨʘʭʤʘʣʘ 16,0ï17,5%. ɺʢʫʩʦʚʳʝ ʢʘʯʝʩʪʚʘ ʭʦʨʦʰʠʝ. ʋʩʪʦʡʯʠʚ ʢ 

ʨʘʢʫ ʢʘʨʪʦʬʝʣʷ, ʟʦʣʦʪʠʩʪʦʡ ʮʠʩʪʦʦʙʨʘʟʫʶʱʝʡ ʢʘʨʪʦʬʝʣʴʥʦʡ ʥʝʤʘʪʦʜʝ, 

ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʬʫʟʘʨʠʦʟʥʦʤʫ ʫʚʷʜʘʥʠʶ, ʩʨʝʜʥʝ 

ʫʩʪʦʡʯʠʚ ʢ ʬʠʪʦʬʪʦʨʦʟʫ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʩʪʦʡʯʠʚ ʢ ʘʣʴʪʝʨʥʘʨʠʦʟʫ. 
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ʂʝʤʝʨʦʚʯʘʥʠʥ  

ʉʦʨʪ ʩʨʝʜʥʝʨʘʥʥʠʡ ʩʪʦʣʦʚʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ 

ʧʨʠʟʥʘʢʠ: ʨʘʩʪʝʥʠʝ ʧʦʣʫʧʨʷʤʦʩʪʦʷʯʝʝ, ʩʨʝʜʥʝʡ ʚʳʩʦʪʳ, ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ 

ʪʠʧʘ. ʆʙʣʠʩʪʚʝʥʥʦʩʪʴ ʩʨʝʜʥʷʷ. ʃʠʩʪʴʷ ʟʝʣʸʥʦʡ ʩʨʝʜʥʝʠʥʪʝʥʩʠʚʥʦʡ 

ʦʢʨʘʩʢʠ, ʩʨʝʜʥʝʡ ʚʝʣʠʯʠʥʳ, ʫʤʝʨʝʥʥʦ ʨʘʩʩʝʯʸʥʥʳʝ. ʉʦʮʚʝʪʠʝ ʙʦʣʴʰʦʛʦ 

ʨʘʟʤʝʨʘ, ʢʦʣʠʯʝʩʪʚʦ ʮʚʝʪʢʦʚ ʩʨʝʜʥʝʝ. ɺʝʥʯʠʢ ʩʨʝʜʥʠʡ, ʙʝʣʳʡ. ʗʛʦʜʳ 

ʦʙʨʘʟʫʝʪ. ʂʣʫʙʥʠ ï ʞʸʣʪʳʝ, ʦʢʨʫʛʣʳʝ, ʛʣʘʟʢʠ ʩʨʝʜʥʝʡ ʛʣʫʙʠʥʳ, 

ʤʘʣʦʯʠʩʣʝʥʥʳʝ. ʄʢ̫ʦʪʴ ʞʸʣʪʘʷ. ʉʨʝʜʥʷʷ ʫʨʦʞʘʡʥʦʩʪʴ 33,0ï48,8 ʪ/ʛʘ, 

ʩʦʜʝʨʞʘʥʠʝ ʢʨʘʭʤʘʣʘ 17,50ï20,05%. ʋʩʪʦʡʯʠʚ ʢ ʨʘʢʫ ʠ ʟʦʣʦʪʠʩʪʦʡ 

ʢʘʨʪʦʬʝʣʴʥʦʡ ʥʝʤʘʪʦʜʝ. ʆʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʬʫʟʘʨʠʦʟʥʦʤʫ 

ʫʚʷʜʘʥʠʶ ʠ ʘʣʴʪʝʨʥʘʨʠʦʟʫ, ʩʨʝʜʥʝʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʬʠʪʦʬʪʦʨʦʟʫ. 

ɺʢʣʶʯʝʥ ʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʨʝʝʩʪʨ ʩʝʣʝʢʮʠʦʥʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʚ 2013 ʛ. 

ʊʝʭʥʦʣʦʛʠʷ ʦʟʜʦʨʦʚʣʝʥʠʷ ï ʩʣʦʞʥʳʡ ʢʦʤʧʣʝʢʩʥʳʡ ʧʨʦʮʝʩʩ, 

ʧʨʝʜʧʦʣʘʛʘʶʱʠʡ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʨʦʜʥʳʭ ʬʘʢʪʦʨʦʚ (ʝʩʪʝʩʪʚʝʥʥʳʡ 

ʦʪʙʦʨ) ʠ ʩʦʚʨʝʤʝʥʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʥʘʫʢʠ ʚ ʦʙʣʘʩʪʠ ʙʠʦʪʝʭʥʦʣʦʛʠʠ, 

ʦʭʚʘʪʳʚʘʶʱʠʡ ʚʝʩʴ ʮʠʢʣ ʧʦʣʫʯʝʥʠʷ ʦʨʠʛʠʥʘʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ɿʘ ʧʝʨʠʦʜ ʩ 2010 ʧʦ 2012 ʛʦʜ ʚʳʯʣʝʥʠʣʠ ʠ ʦʟʜʦʨʦʚʠʣʠ 19 ʩʦʨʪʦʚ 

ʢʘʨʪʦʬʝʣʷ ʠ 1 ʛʠʙʨʠʜ ʚ 25 ʣʠʥʠʷʭ. ʇʨʠʞʠʚʘʝʤʦʩʪʴ ʤʝʨʠʩʪʝʤ ʨʘʟʣʠʯʥʘʷ. 

ʅʘʠʙʦʣʴʰʘʷ ʧʨʠʞʠʚʘʝʤʦʩʪʴ ʤʝʨʠʩʪʝʤ ʫ ʩʦʨʪʦʚ: ʊʫʣʝʝʚʩʢʠʡ ï 85,4%, 

ʂʝʤʝʨʦʚʯʘʥʠʥ ï 81,6%, ʛʠʙʨʠʜ 439-04ï80,6%, ʃʶʙʘʚʘ ï 75,0%, 

ʂʫʟʥʝʯʘʥʢʘ ï 55,0%, ʊʘʥʘʡ ï 50,0%. ʇʝʨʠʦʜ ʨʦʩʪʘ ʤʝʨʠʩʪʝʤ ʨʘʟʣʠʯʘʝʪʩʷ 

ʧʦ ʩʦʨʪʘʤ. ɺʨʝʤʷ ʦʪ ʚʳʯʣʝʥʝʥʠʷ ʜʦ ʧʦʣʫʯʝʥʠʷ ʥʘʩʪʦʷʱʝʛʦ ʨʘʩʪʝʥʠʷ ʩ 

ʨʘʟʚʠʪʦʡ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʦʡ ʠ 4ï5-ʶ ʣʠʩʪʦʯʢʘʤʠ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 35 ʜʦ 150 

ʜʥʝʡ.  

ɺ ʪʝʯʝʥʠʝ ʧʝʨʠʦʜʘ ʨʝʛʝʥʝʨʘʮʠʠ ʧʨʦʨʦʩʪʢʘ ʠʟ ʤʝʨʠʩʪʝʤʳ ʠʭ 

ʧʝʨʝʩʘʞʠʚʘʶʪ ʥʘ ʥʦʚʫʶ ʧʦʨʮʠʶ ʪʘʢʦʡ ʞʝ ʩʨʝʜʳ, ʠʣʠ ʥʦʚʫʶ ʧʦ ʩʦʩʪʘʚʫ. 

ɺʳʨʦʩh ʠʝ ʨʘʩʪʝʥʠʷ ʯʝʨʝʥʢʫʶʪʩʷ ʠ ʚʳʩʘʞʠʚʘʶʪʩʷ ʥʘ ʥʦʚʫʶ ʧʠʪʘʪʝʣʴʥʫʶ 

ʩʨʝʜʫ ʚ ʧʨʦʙʠʨʢʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʨʘʩʪʝʥʠʡ ʚ ʢʫʣʴʪʫʨʝ in vitro. 

ɺ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʨʦʪʘʮʠʷ ʦʟʜʦʨʦʚʣʝʥʥʳʭ ʤʝʨʠʩʪʝʤʥʳʭ ʣʠʥʠʡ 

ʧʨʦʭʦʜʠʪ: ʧʦʣʝ ï in vitro ï ʧʦʣʝ ï in vitro. ʕʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʟʘʤʝʜʣʝʥʠʶ 

ʧʨʦʮʝʩʩʘ ʚʳʨʦʞʜʝʥʠʷ ʣʠʥʠʡ ʠ ʧʨʦʜʣʝʥʠʶ ʠʭ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ, ʪʘʢ ʢʘʢ 

ʜʣʷ ʦʟʜʦʨʦʚʣʝʥʠʷ ʧʦʜʙʠʨʘʶʪʩʷ ʥʘʠʙʦʣʝʝ ʚʳʜʘʶʱʠʝʩʷ ʢʣʦʥʳ.  

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʜʜʝʨʞʠʚʘʝʤʳʝ ʚ ʢʦʣʣʝʢʮʠʠ ʣʠʥʠʠ 

ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʩʦʨʪʘ ʤʦʛʫʪ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʟʣʠʯʘʪʴʩʷ ʧʦ ʭʦʟʷʡʩʪʚʝʥʥʦ- 

ʮʝʥʥʳʤ ʧʨʠʟʥʘʢʘʤ, ʪʘʢ ʧʨʠ ʦʮʝʥʢʝ ʤʝʨʠʩʪʝʤʥʳʭ ʣʠʥʠʡ ʤʝʪʦʜʘʤʠ 

ʩʝʤʝʥʥʦʛʦ ʠ ʩʦʨʪʦʚʦʛʦ ʢʦʥʪʨʦʣʷ ʚʳʜʝʣʠʣʠʩʴ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʝ ʣʠʥʠʠ:  

ï ʧʦ ʚʳʭʦʜʫ ʩʝʤʝʥʥʦʡ ʬʨʘʢʮʠʠ (ʙʦʣʝʝ 65%): ʂʝʤʝʨʦʚʯʘʥʠʥ 1-ʷ ʣʠʥʠʷ 

(69,8%), 439-04 1-ʷ ʣʠʥʠʷ (80,6%); 

ï ʧʦ ʤʘʩʩʝ ʢʫʩʪʘ: ʊʘʥʘʡ 1-ʷ ʣʠʥʠʷ (1100 ʛ), ʂʝʤʝʨʦʚʯʘʥʠʥ 3-ʷ ʣʠʥʠʷ 

(850,0 ʛ.); 

ï ʧʦ ʤʘʩʩʝ ʢʣʫʙʥʷ: ʊʘʥʘʡ ï 139,0 ʛ, ʂʝʤʝʨʦʚʯʘʥʠʥ 3-ʷ ʣʠʥʠʠ ï 146,6 ʛ; 

439-04 3-ʷ ʣʠʥʠʷ 66,1 ʛ (ʨʠʩʫʥʦʢ). 

ʋ ʩʦʨʪʘ ʂʝʤʝʨʦʚʯʘʥʠʥ ʠʤʝʣʠʩʴ ʨʘʟʣʠʯʠʷ ʚ ʣʠʥʠʷʭ ʠ ʧʦ ʩʦʜʝʨʞʘʥʠʶ 

ʢʨʘʭʤʘʣʘ. 
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ʅʘ ʦʩʥʦʚʘʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʙʘʥʢ ʟʜʦʨʦʚʳʭ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ 

(ɹɿʉʂ) ʚʢʣʶʯʝʥʳ ʜʚʝ ʣʠʥʠʠ ʩʦʨʪʘ ʂʝʤʝʨʦʚʯʘʥʠʥ, ʦʜʥʘ ʣʠʥʠʷ ʩʦʨʪʘ ʊʘʥʘʡ 

ʠ ʜʚʝ ʣʠʥʠʠ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʛʠʙʨʠʜʘ 439-04. 

ɺ ɹɿʉʂ ʚ ʢʫʣʴʪʫʨʝ in vitro ʠʤʝʝʪʩʷ 37 ʨʘʡʦʥʠʨʦʚʘʥʥʳʭ ʠ 

ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʦʨʪʘ ʩʦʙʩʪʚʝʥʥʦʡ ʩʝʣʝʢʮʠʠ ʠ ʟʘʥʝʩʝʥʥʳʭ ʚ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʨʝʝʩʪʨ ʩʝʣʝʢʮʠʦʥʥʳʭ ʜʦʩʪʠʞʝʥʠʡ. 

ʂʣʦʥʘʣʴʥʦʝ ʨʘʟʤʥʦʞʝʥʠʝ ʦʟʜʦʨʦʚʣʝʥʥʦʛʦ ʢʘʨʪʦʬʝʣʷ ʨʝʰʘʝʪ ʚʪʦʨʫʶ 

ʥʝ ʤʝʥʝʝ ʚʘʞʥʫʶ ʟʘʜʘʯʫ ï ʧʦʣʫʯʝʥʠʝ ʦʟʜʦʨʦʚʣʝʥʥʦʛʦ ʠʩʭʦʜʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ. 
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ʤʘʩʩʘ ʢʫʩʪʘ, ʛʢʦʣʠʯʝʩʪʚʦ ʢʣʫʙʥʝʡ, ʰʪ/ʢʫʩʪ

 
ʈʠʩʫʥʦʢ ï ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʤʝʨʠʪʩʪʝʤʥʳʭ ʣʠʥʠʡ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ 

 

ʀʩʭʦʜʥʳʝ ʦʟʜʦʨʦʚʣʝʥʥʳʝ ʧʨʦʙʠʨʦʯʥʳʝ ʨʘʩʪʝʥʠʷ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʫʩʣʦʚʠʷʭ ʚ ʪʝʯʝʥʠʝ ʷʥʚʘʨʷ ï ʤʘʨʪʘ ʨʘʟʤʥʦʞʘʶʪ ʤʝʪʦʜʦʤ 

ʤʠʢʨʦʢʣʦʥʘʣʴʥʦʛʦ ʯʝʨʝʥʢʦʚʘʥʠʷ ʥʘ ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ. ʃʠʥʠʠ 

ʨʘʟʤʥʦʞʘʶʪ ʜʦ ʨʘʩʯʝʪʥʦʛʦ ʥʝʦʙʭʦʜʠʤʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʙʠʨʦʯʥʳʭ 

ʨʘʩʪʝʥʠʡ ʧʦ ʢʫʣʴʪʠʚʠʨʫʝʤʳʤ ʩʦʨʪʘʤ ʩ ʧʨʦʚʝʨʢʦʡ ʥʘ ʩʢʨʳʪʫʶ 

ʟʘʨʘʞʝʥʥʦʩʪʴ ʚʠʨʫʩʘʤʠ ʠ ʙʘʢʪʝʨʠʦʟʘʤʠ ʤʝʪʦʜʦʤ ʀʌɸ.  

ʇʨʠ ʨʘʟʤʥʦʞʝʥʠʠ ʨʘʩʪʝʥʠʡ ʢʘʨʪʦʬʝʣʷ ʚ ʢʫʣʴʪʫʨʝ in vitro ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜ ʚʳʷʚʣʝʥʦ ʨʘʟʣʠʯʥʦʝ ʦʪʥʦʰʝʥʠʝ 

ʩʦʨʪʦʚ ʢ ʩʦʩʪʘʚʫ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ. ʈʘʩʪʝʥʠʷ ʩʦʨʪʘ ʊʫʣʝʝʚʩʢʠʡ 

ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʤʝʞʜʦʫʟʣʠʡ ʩʬʦʨʤʠʨʦʚʘʣʠ ʥʘ ʩʨʝʜʘʭ ɺʅʀʀʂʍ, 

ʋʢʨʅʀʀʂʍ, ʂʝʤʅʀʀʉʍ ʠ ʂʝʤʅʀʀʉʍ ï 2 ʦʪ 4,6 ʜʦ 4,8 ʰʪ. ʚ ʟʠʤʥʠʡ 

ʧʝʨʠʦʜ ʠ ʦʪ 4,0 ʜʦ 4,5 ʰʪ. ʚ ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ. ʉʦʨʪ ʂʫʟʥʝʯʘʥʢʘ 

ʩʬʦʨʤʠʨʦʚʘʣ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʤʠʢʨʦʯʝʨʝʥʢʦʚ ʥʘ ʧʠʪʘʪʝʣʴʥʳʭ 

ʩʨʝʜʘʭ ʙʝʟ ʜʦʙʘʚʣʝʥʠʷ ʢʠʥʝʪʠʥʘ (ʋʢʨʅʀʀʂʍ, ʂʝʤʅʀʀʉʍ ʠ ʂʝʤʅʀʀʉʍ -

2) ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʦʪ 4,2 ʜʦ 4,7 ʰʪ., ʚ ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ ʦʪ 4,1 ʜʦ 4,3 ʰʪ. 

ɺʥʝʩʝʥʠʝ ʚ ʩʦʩʪʘʚ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʨʝʛʫʣʷʪʦʨʘ ʨʦʩʪʘ ʛʠʙʙʝʨʝʣʣʠʥʘ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʫʚʝʣʠʯʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʤʝʞʜʦʫʟʣʠʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʪʨʦʣʴʥʦʡ ʩʨʝʜʦʡ ʄʫʨʘʩʠʛʝ-ʉʢʫʛʘ ʫ ʩʦʨʪʘ ʂʫʟʥʝʯʘʥʢʘ ʥʘ 0,4ï0,7 

ʰʪ/ʨʘʩʪ. 
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ɺ ʣʘʙʦʨʘʪʦʨʠʠ ʝʞʝʛʦʜʥʦ ʧʦʣʫʯʘʶʪ ʚ ʢʫʣʴʪʫʨʝ in vitro ʦʪ 5000 ʜʦ 

7500 ʰʪʫʢ ʦʟʜʦʨʦʚʣʝʥʥʳʭ ʠʩʭʦʜʥʳʭ ʨʘʩʪʝʥʠʡ. 

ɺʦ ʚʨʝʤʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʨʘʩʪʝʥʠʡ in vitro ʧʦʩʪʦʷʥʥʦ ʚʝʜʝʪʩʷ 

ʚʠʟʫʘʣʥɹʘʷ ʦʮʝʥʢʘ, ʨʘʩʪʝʥʠʷ ʠʤʝʶʱʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʨʦʩʪʝ ʠ ʨʘʟʚʠʪʠʠ 

ʚʳʙʨʘʢʦʚʚrʘʶʪʩʷ. 

ʉʣʝʜʫʶʱʠʡ ʵʪʘʧ ï ʧʨʦʠʟʚʦʜʩʪʚʦ ʠʩʭʦʜʥʳʭ ʢʣʫʙʥʝʡ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʫʩʢʦʨʝʥʥʦʛʦ ʨʘʟʤʥʦʞʝʥʠʷ. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʳʩʦʢʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʘʟʤʥʦʞʝʥʠʷ 

ʚʳʨʘʱʠʚʘʝʪʩʷ ʨʘʩʩʘʜʘ ʚ ʩʧʝʮʠʘʣʴʥʦ ʦʙʦʨʫʜʦʚʘʥʥʳʭ ʧʦʤʝʱʝʥʠʷʭ ʚ 

ʫʩʣʦʚʠʷʭ in vivo ʚ ʷʱʠʢʘʭ ʠ ʢʘʩʩʝʪʘʭ ʥʘ ʪʦʨʬʷʥʦʤ ʩʫʙʩʪʨʘʪʝ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʦʩʪʨʝʛʫʣʠʨʫʶʱʠʭ ʧʨʝʧʘʨʘʪʦʚ, ʧʦʚʳʰʘʶʱʠʭ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʚʳʭʦʜ ʢʣʫʙʥʝʡ ʚ 1,2ï18,8 ʨʘʟʘ ʠ ʫʚʝʣʠʯʠʚʘʶʱʠʭ ʧʦʣʝʚʫʶ 

ʧʨʠʞʠʚʘʝʤʦʩʪʴ ʨʘʩʩʘʜʳ.  

ʅʘ ʦʩʥʦʚʘʥʠʠ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦʝ 

ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʚʳʭʦʜʘ ʢʣʫʙʥʝʡ ʥʘ 28,9ï63,9% ʜʦʩʪʠʛʘʝʪʩʷ 

ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʝʨʭʫʰʝʢ ʦʩʥʦʚʥʳʭ ʠ ʙʦʢʦʚʳʭ ʧʦʙʝʛʦʚ ʦʟʜʦʨʦʚʣʝʥʥʳʭ 

ʨʘʩʪʝʥʠʡ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʨʘʩʩʘʜʳ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ 

ʫʩʢʦʨʝʥʥʦʛʦ ʨʘʟʤʥʦʞʝʥʠʷ ï ʤʝʪʦʜ ʨʘʟʤʥʦʞʝʥʠʷ ʨʦʩʪʢʦʚʳʤʠ ʯʝʨʝʥʢʘʤʠ 

(ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʟʤʥʦʞʝʥʠʷ 1: 208ï1: 262), ʚʨrʘʱʠʚʘʥʠʝ 

ʨʘʩʩʘʜʳ ʠʟ ʠʥʜʝʢʩʦʚ, ʧʦʟʚʦʣʷʝʪ ʙʳʩʪʨʦ ʨʘʟʤʥʦʞʠʪʴ ʚʥʦʚʴ ʩʦʟʜʘʥʥʳʝ 

ʩʦʨʪʘ.  

ɺʳʨʘʱʠʚʘʥʠʝ ʨʘʩʩʘʜʳ ʚ ʪʝʧʣʠʮʝ ʤʝʪʦʜʦʤ ʟʘʛʫʱʝʥʥʳʭ ʧʦʩʘʜʦʢ 

ʫʚʝʣʠʯʠʚʘʝʪ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʚʳʭʦʜ ʦʟʜʦʨʦʚʣʝʥʥʳʭ ʠʩʭʦʜʥʳʭ ʢʣʫʙʥʝʡ ʩ 

ʝʜʠʥʠʮʳ ʧʣʦʱʘʜʠ ʫ ʩʦʨʪʦʚ: ʅʝʚʩʢʠʡ 1,5ï3 ʨʘʟʘ, ʅʘʢʨʘ 2,5ï3, ʃʙʁʘʚʘ 2ï3. 

ʋʧʣʦʪʥʝʥʥʘʷ ʧʦʩʘʜʢʘ ʨʘʩʩʘʜʳ ʚ ʷʱʠʢʘʭ ʫʚʝʣʠʯʠʚʘʝʪ ʚʳʭʦʜ 

ʠʩʭʦʜʥʳʭ ʢʣʫʙʥʝʡ ʩ 1ʤ
2
 ʧʦ ʩʦʨʪʘʤ ʅʝʚʩʢʠʡ ï 172,5 ʰʪ., ʅʘʢʨʘ ï 202,0 ʰʪ. 

ʠ ʃʶʙʘʚʘ ï 377,0 ʰʪ.  

ɽʞʝʛʦʜʥʦ ʚ ʫʩʣʦʚʠʷʭ in vivo ʧʦʣʫʯʘʶʪ ʙʦʣʝʝ 10 ʪʳʩʷʯ ʨʘʩʩʘʜʳ. 

ɺʳʨʘʱʝʥʥʫʶ ʨʘʩʩʘʜʫ ʩ ʭʦʨʦʰʦ ʨʘʟʚʠʪʦʡ, ʩʠʣʴʥʦʡ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʦʡ ʠ 

ʤʦʱʥʳʤ ʧʨʠʟʝʤʠʩʪʳʤ ʩʪʝʙʣʝʤ ʚʳʩʘʞʠʚʘʶʪ ʚ ʪʝʧʣʠʮʝ ʠ ʦʪʢʨʳʪʦʤ ʛʨʫʥʪʝ. 

ɺ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʠ ʧʦʩʪʦʷʥʥʦ ʚʝʜʝʪʩʷ ʚʠʟʫʘʣʴʥʘʷ ʦʮʝʥʢʘ ʨʘʩʩʘʜʳ 

ʢʘʨʪʦʬʝʣʷ: ʨʘʩʪʝʥʠʷ ʩ ʩʠʤʧʪʦʤʘʤʠ ʚʠʨʫʩʥʳʭ ʠ ʛʨʠʙʥʳʭ ʙʦʣʝʟʥʝʡ 

ʚrʙʨʘʢʦʚʳʚʘʶʪʩʷ. 

ʇʝʨʝʜ ʫʙʦʨʢʦʡ ʢʘʞʜʦʝ ʨʘʩʪʝʥʠʝ ʪʝʩʪʠʨʫʶʪ ʥʘ ʩʢʨʳʪʳʝ ʚʠʨʫʩʥʳʝ ʠ 

ʙʘʢʪʝʨʠʘʣʴʥʳʝ ʠʥʬʝʢʮʠʠ ʤʝʪʦʜʦʤ (ʀʌɸ). ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ 

ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʦʮʝʥʪ ʧʦʨʘʞʝʥʠʷ ʨʘʩʩʘʜ r ʨʘʩʪʝʥʠʡ ʨʘʟʣʠʯʥʳʡ ʠ 

ʟʘʚʠʩʠʪ ʦʪ ʤʝʩʪʘ ʚʳʨʘʱʠʚʘʥʠʷ: ʚ ʪʝʧʣʠʮʝ ï ʥʝ ʦʙʥʘʨʫʞʝʥʳ, ʚ ʦʪʢʨʳʪʦʤ 

ʛʨʫʥʪʝ ʜʦ 4,1%. ɹʦʣʴʥʳʝ ʨʘʩʪʝʥʠʷ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʀʌɸ ʚʳʙʨʘʢʦʚʳʚʘʶʪ. 

ʋʙʦʨʢʫ ʟʜʦʨʦʚʳʭ ʨʘʩʪʝʥʠʡ ʧʨʦʚʦʜʷʪ ʚʨʫʯʥʫʶ. ʂʣʫʙʥʠ ʩ ʢʘʞʜʦʛʦ ʢʫʩʪʘ 

ʦʮʝʥʠʚʘʶʪʩʷ ʧʦ ʨʘʩʧʦʣʦʞʝʥʠʶ ʛʣʘʟʢʦʚ, ʮʚʝʪʫ ʠ ʬʦʨʤʝ, ʯʪʦʙʳ ʢʘʞʜʳʡ 

ʢʣʫʙʝʥʴ ʙʳʣ ʪʠʧʠʯʝʥ ʜʣʷ ʜʘʥʥʦʛʦ ʩʦʨʪʘ. 

ʆʟʜʦʨʦʚʣʝʥʥʳʡ ʠʩʭʦʜʥʳʡ ʢʣʫʙʥʝʚʦʡ ʤʘʪʝʨʠʘʣ ʧʨʠʤʝʥʷʶʪ ʜʣʷ 

ʧʦʩʘʜʢʠ ʧʠʪʦʤʥʠʢʘ ʠʩʧʳʪʘʥʠʷ ʢʣʦʥʦʚ 1 ʛʦʜʘ ʠ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʤʥʦʞʝʥʠʷ. 

ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʘʟʤʥʦʞʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪ ʧʨʠʸʤʳ ʧʦʣʫʯʝʥʠʷ 

ʠ ʨʘʟʤʥʦʞʝʥʠʷ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʧʨʠ ʢʦʪʦʨʳʭ ʧʦʚʳʰʘʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 
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ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʣʠʪʳ: ʪɻʦ ʤʝʪʦʜ ʢʣʫʙʥʝʚʳʭ ʝʜʠʥʠʮ, ʛʜʝ ʙʝʨʫʪʩʷ ʢʨʫʧʥʳʝ 

ʢʣʫʙʥʠ ʧʠʪʦʤʥʠʢʘ ʩʫʧʝʨ-ʩʫʧʝʨʵʣʠʪʳ, ʧʨʦʰʝʜʰʠʝ ʪʝʩʪʠʨʦʚʘʥʠʝ ʤʝʪʦʜʦʤ 

ʀʌɸ. ɿʜʦʨʦʚʳʝ ʢʣʫʙʥʠ ʨʘʟʨʝʟʘʁʪʩʷ ʥʘ ʯʘʩʪʠ ʠ ʚʳʩʘʞʠʚʘʶʪʩʷ, ʢʘʢ ʢʣʦʥ ʩ 

ʧʣʦʱʘʜʴʶ ʧʠʪʘʥʠʷ 75 ʭ 35. ʇʨʠ ʵʪʦʤ ʩʧʦʩʦʙʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʜʦʙʘʚʣʷʶʪʩʷ ʚ 

ʧʠʪʦʤʥʠʢ ʠʩʧʳʪʘʥʠʷ ʢʣʦʥʦʚ ʧʝʨʚʦʛʦ ʛʦʜʘ ʜʦ 20ï30% ʦʟʜʦʨʦʚʣʝʥʥʳʭ 

ʢʣʫʙʥʝʡ, ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʟʤʥʦʞʝʥʠʷ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ 2ï3 ʨʘʟʘ. ʅʝʦʙʭʦʜʠʤʦ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʥʘʰʝʡ ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʫʯʝʥʠʷ ʦʟʜʦʨʦʚʣʝʥʥʦʛʦ ʠʩʭʦʜʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʥʘ ʚʩʝʭ ʩʪʘʜʠʷʭ ʨʘʙʦʪʳ ʧʨʠʩʫʪʩʪʚʫʝʪ ʦʪʙʦʨ: ʣʫʯʰʝʡ ʤʝʨʠʩʪʝʤʳ, 

ʣʫʯʰʝʡ ʣʠʥʠʠ ʧʨʦʙʠʨʦʯʥʦʛʦ ʠ ʨʘʩʩʘʜʥʦʛʦ ʨʘʩʪʝʥʠʷ, ʚʳʜʘʶʱʝʛʦʩʷ ʢʣʦʥʘ. 

ɺ 2012 ʛʦʜʫ ʥʘʰʘ ʣʘʙʦʨʘʪʦʨʠʷ ʜʠʘʛʥʦʩʪʠʢʠ ʙʳʣʘ ʘʢʢʨʝʜʠʪʦʚʘʥʘ, ʢʘʢ 

ʠʩʧrʪʘʪʝʣʴʥʘʷ ʣʘʙʦʨʘʪʦʨʠʷ ʚ ʩʠʩʪʝʤʝ ʩʝʨʪʠʬʠʢʘʮʠʠ ʩʝʤʷʥ ʢʘʨʪʦʬʝʣʷ. ʕʪʦ 

ʝʜʠʥʩʪʚʝʥʥʘʷ ʣʘʙʦʨʘʪʦʨʠʷ ʥʘ ʚʩʶ ɿʘʧʘʜʥʫʶ ʉʠʙʠʨʴ. 

ɺʳʨʘʱʝʥʥʳʡ ʠʩʭʦʜʥʳʡ ʤʘʪʝʨʠʘʣ ʠʩʩʣʝʜʫʶʪ ʥʘ ʥʘʣʠʯʠʝ ʩʢʨʳʪʳʭ 

ʧʘʪʦʛʝʥʦʚ ʤʝʪʦʜʘʤʠ ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʠʥʜʝʢʩʘʮʠʠ. ʅʘ ʨʘʟʥʳʭ 

ʵʪʘʧʘʭ ʨʘʟʤʥʦʞʝʥʠʷ ʝʞʝʛʦʜʥʦ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʦʙʨʘʟʮʳ ʢʘʨʪʦʬʝʣʷ ʥʘ 

ʚʠʨʫʩʳ X; S; M; ɸ; Y; L ʠ ʙʘʢʪʝʨʠʦʟʳ: ʯʝʨʥʫʶ ʥʦʞʢʫ ʠ ʢʦʣʴʮʝʚʫʶ ʛʥʠʣʴ 

ʙʦʣʝʝ 15000 ʦʙʨʘʟʮʦʚ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʀʌɸ ʨʝʜʢʦ 

ʚʩʪʨʝʯʘʶʪʩʷ ʚʠʨʫʩ rʄ, ɸ, L, ʥʦ ʚʠʨʫʩ Y ʦʙʥʘʨʫʞʝʥ ʧʦʯʪʠ ʥʘ ʚʩʝʭ ʩʦʨʪʘʭ. 

ʅʘʠʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳ ʢ ʵʪʦʤʫ ʚʠʨʫʩʫ ʩʦʨʪʘ ʅʘʢʨʘ ʠ ʂʝʤʝʨʦʚʯʘʥʠʥ.  

ɺ ʧʨʦʮʝʩʩʝ ʨʘʟʤʥʦʞʝʥʠʷ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʦʟʜʦʨʦʚʣʝʥʥʳʡ ʢʘʨʪʦʬʝʣʴ ʪʝʨʷʝʪ ʩʚʦʠ ʧʝʨʚʦʥʘʯʘʣʴʥʳʝ ʫʨʦʞʘʡʥʳʝ ʠ 

ʧʦʩʝʚʥʳʝ ʢʘʯʝʩʪʚʘ. ʇʨʠʯʠʥʘʤʠ ʩʥʠʞʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʘʨʪʦʬʝʣʷ 

ʷʚʣʷʝʪʩʷ ʝʛʦ ʚʠʨʫʩʥʦʝ ʚʳʨʦʞʜʝʥʠʝ ʠ ʧʦʨʘʞʝʥʠʝ ʜʨʫʛʠʤʠ ʙʦʣʝʟʥʷʤʠ, 

ʥʘʢʘʧʣʠʚʘʶʱʠʤʠʩʷ ʚ ʩʝʤʝʥʥʦʤ ʤʘʪʝʨʠʘʣʝ ʚ ʧʨʦʮʝʩʩʝ ʨʝʧʨʦʜʫʮʠʨʦʚʘʥʠʷ. 

ʋʨʦʞʘʡʥʦʩʪʴ ʧʨʠ ʵʪʦʤ ʩʥʠʞʘʝʪʩʷ ʥʘ 40%, ʘ ʧʦʪʝʨʠ ʢʣʫʙʥʝʡ ʧʨʠ ʭʨʘʥʝʥʠʠ 

ʤʦʛʫʪ ʜʦʩʪʠʛʘʪʴ ʜʦ 30%. 

ɺ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʦ ʠʟʫʯʝʥʠʶ ʧʦʧʫʣʷʮʠʠ ʪʣʝʡ ʥʘ ʧʦʩʘʜʢʘʭ 

ʢʘʨʪʦʬʝʣʷ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʟʤʝʥʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʧʠʢʦʚ ʘʢʪʠʚʥʦʩʪʠ 

ʪʣʝʡ-ʧʝʨʝʥʦʩʯʠʢʦʚ ʚʠʨʫʩʦʚ ʩʚʷʟʘʥʦ ʩʦ ʩʨʝʜʥʝʩʫʪʦʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ 

ʚʦʟʜʫʭʘ (r = 0,151é0,711) ʠ ʢʦʣʠʯʝʩʪʚʦʤ ʦʩʘʜʢʦʚ (r = - 0,390 é + 0,557). 

ʇʦ ʚʠʜʦʚʦʤʫ ʩʦʩʪʘʚʫ ʧʨʝʦʙʣʘʜʘʣʠ Myzodes persicae, Aulacortum solani. 

ɼʣʷ ʦʛʨʘʥʠʯʝʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʥʘ ʧʦʩʘʜʢʘʭ 

ʩʝʤʝʥʥʦʛʦ ʢʘʨʪʦʬʝʣʷ ʦʧʨʝʜʝʣʝʥ ʦʧʪʠʤʘʣʴʥʳʡ ʩʨʦʢ ʫʜʘʣʝʥʠʷ ʙʦʪʚʳ ʚ 

ʫʩʣʦʚʠʷʭ ʩʝʚʝʨʥʦʡ ʣʝʩʦʩʪʝʧʠ ʩ 16 ʧʦ 20 ʘʚʛʫʩʪʘ, ʧʦʟʚʦʣʷʶʱʠʡ ʧʦʣʫʯʘʪʴ 

ʦʨʠʛʠʥʘʣʴʥʳʡ ʩʝʤʝʥʥʦʡ ʢʘʨʪʦʬʝʣʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ɻʆʉʊʫ ʈ 53136 ï 

2008 ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ ʚʳʭʦʜʦʤ ʩʝʤʝʥʥʦʡ ʬʨʘʢʮʠʠ ʫ ʩʦʨʪʦʚ ʊʫʣʝʝʚʩʢʠʡ ï 

65%, ʂʫʟʥʝʯʘʥʢʘ ï 61%, ʋʜʘʣʝʮ ï 68%. ʇʨʠ ʧʦʟʜʥʠʭ ʩʨʦʢʘʭ ʫʜʘʣʝʥʠʷ 

ʙʦʪʚʳ ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʧʦʨʘʞʝʥʥʦʩʪʴ ʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʝʡ ʚ ʣʘʪʝʥʪʥʦʡ 

ʬʦʨʤʝ ʥʘ ʩʦʨʪʘʭ: ʊʫʣʝʝʚʩʢʠʡ ʚ 1,4 ï 6,1 ʨʘʟʘ, ʋʜʘʣʝʮ ʚ 1,3ï3,2 ʨʘʟʘ, 

ʂʫʟʥʝʯʘʥʢʘ ʚ 1,2ï1,5 ʨʘʟʘ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʳʭ ʩʝʤʷʥ ʢʘʨʪʦʬʝʣʷ ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʷʝʪʩʷ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ ʟʝʨʥʦʧʨʦʧʘʰʥʦʡ ʩʝʚʦʦʙʦʨʦʪ ʩ ʩʠʜʝʨʘʣʴʥʳʤ ʧʘʨʦʤ 

(ʜʦʥʥʠʢ). ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʥʘʰʝʤ ʩʝʚʦʦʙʦʨʦʪʝ ʜʦʥʥʠʢ ʷʚʣʷʝʪʩʷ 

çʣʦʚʫʰʢʦʡè ʪʣʝʡ-ʧʝʨʝʥʦʩʯʠʢʦʚ ʚʠʨʫʩʦʚ ʢʘʨʪʦʬʝʣʷ, ʘ ʪʘʢʞʝ ʦʛʨʦʤʥʳʤ 
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ʨʝʟʝʨʚʦʤ ʦʨʛʘʥʠʢʠ. ɿʘ ʯʝʪʳʨʝ ʨʦʪʘʮʠʠ ʩʝʚʦʦʙʦʨʦʪʘ ʫʣʫʯʰʠʣʠʩʴ 

ʘʛʨʦʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚʳ, ʫʚʝʣʠʯʠʣʦʩʴ ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʥʘ 3,5%.  

ɺ ʠʥʩʪʠʪʫʪʝ ʝʞʝʛʦʜʥʦ ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʨʠʛʠʥʘʣʴʥʳʡ ʩʝʤʝʥʥʦʡ 

ʤʘʪʝʨʠʘʣ ʢʘʨʪʦʬʝʣʷ ʦʪ 375,0 ʜʦ 500,0 ʪʦʥʥ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ 

ʩʝʣʴʭʦʟʧʨʦʠʟʚʦʜʠʪʝʣʷʤ ʥʝ ʪʦʣʴʢʦ ʚ ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʥʦ ʠ 

ʅʦʚʦʩʠʙʠʨʩʢʦʡ, ʊʦʤʩʢʦʡ, ɸʤʫʨʩʢʦʡ, ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʷʭ, 

ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʠ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʝʚ, ʨʝʩʧʫʙʣʠʢʠ ʍʘʢʘʩʠʠ ʠ ɸʣʪʘʡ, ʘ ʪʘʢʞʝ 

ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʥʘ ʧʨʠʫʩʘʜʝʙʥʳʭ ʫʯʘʩʪʢʘʭ ʈʦʩʩʠʠ ʦʪ 308,6 ʪʦʥʥ ʜʦ 366,0 

ʪʦʥʥ.  

 

ЗАКЛЮЧЕНИЕ 
 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʡ ʩʝʣʝʢʮʠʠ ʢʘʨʪʦʬʝʣʷ ʚ ʂʫʟʙʘʩʩʝ 

ʩʦʟʜʘʥʳ ʩʦʨʪʘ, ʚʥʝʜʨʝʥʠʝ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ 

ʫʨʦʞʘʡʥʦʩʪʴ ʚ ʨʝʛʠʦʥʝ. 

ʍʦʟʷʡʩʪʚʘ ʉʠʙʠʨʩʢʦʛʦ ʨʝʛʠʦʥʘ, ʠʩʧʦʣʴʟʫʷ ʦʟʜʦʨʦʚʣʝʥʥʳʡ 

ʩʝʤʝʥʥʦʡ ʤʘʪʝʨʠʘʣ ʜʣʷ ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʩʝʤʝʥʦʚʦʜʩʪʚʘ ʢʘʨʪʦʬʝʣʷ, 

ʩʤʦʛʣʠ ʫʚʝʣʠʯʠʪʴ ʫʨʦʞʘʡʥʦʩʪʴ ʚ 1,5ï2 ʨʘʟʘ. ɺʦʩʧʨʦʠʟʚʦʜʩʪʚʦ 

ʦʟʜʦʨʦʚʣʝʥʥʳʭ ʩʦʨʪʦʚ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʛʠʙʨʠʜʦʚ ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʨʘʤʢʘʭ 

(ʦʨʠʛʠʥʘʣʴʥʦʛʦ) ʧʝʨʚʠʯʥʦʛʦ ʩʝʤʝʥʦʚʦʜʩʪʚʘ ʢʘʨʪʦʬʝʣʷ. 

ʆʙʝʩʧʝʯʝʥʠʝ ʨʳʥʢʘ ʦʟʜʦʨʦʚʣʝʥʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʢʘʨʪʦʬʝʣʷ ʥʝ 

ʪʦʣʴʢʦ ʩʝʣʴʭʦʟʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʥʦ ʠ ʥʘʩʝʣʝʥʠʝ, ʫʯʠʪʳʚʘʷ ʧʦʚʳʰʝʥʥʳʝ 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʘʯʝʩʪʚʫ ʢʘʨʪʦʬʝʣʷ, ʚʳʧʦʣʥʷʶʪʩʷ ʚ ʧʦʣʥʦʡ ʤʝʨʝ.  
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SUMMARY  
 

The most complete realization of the genetic potential of potato sorts is 

only possible with the production of the seed material of high quality. The 

important role in the increasing of yields and consumer's qualities of potatoes 

is in creating the sorts adapted to local conditions. As a result of a long 

standing research of the Institute a special technology was elaborated. It is the 

technology of the improvement and reproduction of the improved given 

material of high economic quality with the use of the complex of field and 

laboratory methods, the technology that include several stages. And as a 

result, the Bank of the Improved Sorts of Potatoes (BISP) was established. 
 

Keywords: ʨotatoes, seeds, sustainability, viruses, health improvement, a 

clone. 
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РЕЗЮМЕ 

 

ʋʩʢʦʨʝʥʠʝ ʨʘʟʚʠʪʠʷ ʤʠʥʠ-ʢʣʫʙʥʝʡ ʟʘ ʩʯʝʪ ʦʙʨʘʙʦʪʢʠ ʨʝʛʫʣʷʪʦʨʘʤʠ 

ʨʦʩʪʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʘʥʥʝʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʘʩʩʠʤʠʣʷʮʠʦʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, 

ʫʚʝʣʠʯʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʫʣʫʯʰʝʥʠʝ ʝʛʦ ʢʘʯʝʩʪʚʘ.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʠʥʠ-ʢʣʫʙʥʠ; ʨʝʛʫʣʷʪʦʨʳ ʨʦʩʪʘ; ʦʟʜʦʨʦʚʣʝʥʥʳʡ 

ʢʘʨʪʦʬʝʣʴ; ʘʜʘʧʪʘʮʠʷ; ʙʦʛʘʨʥʳʝ ʫʩʣʦʚʠʷ. 

 

ɺ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʦʟʜʦʨʦʚʣʝʥʥʳʡ ʧʦʩʘʜʦʯʥʳʡ ʤʘʪʝʨʠʘʣ 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʙʳʩʪʨʦ ʟʘʨʘʞʘʝʪʩʷ ʚʠʨʫʩʥʳʤʠ ʧʘʪʦʛʝʥʘʤʠ, ʜʘʞʝ ʧʨʠ 

ʧʨʠʤʝʥʝʥʠʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʪʘʢʠʭ, ʢʘʢ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ 

ʠʟʦʣʷʮʠʷ, ʧʨʦʨʘʱʠʚʘʥʠʝ, ʬʠʪʦʧʨʦʯʠʩʪʢʠ, ʨʘʥʥʷʷ ʫʙʦʨʢʘ ʩ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʫʥʠʯʪʦʞʝʥʠʝʤ ʙʦʪʚʳ, ʦʙʨʘʙʦʪʢʘ ʩʠʩʪʝʤʥʳʤʠ 

ʠʥʩʝʢʪʠʮʠʜʘʤʠ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʳʥʦʢ ʧʨʝʧʘʨʘʪʦʚ ʨʦʩʪʨʝʛʫʣʠʨʫʶʱʝʛʦ ʜʝʡʩʪʚʠʷ 

ʙʫʨʥʦ ʨʘʟʚʠʚʘʝʪʩʷ, ʩʠʥʪʝʟʠʨʫʶʪʩʷ ʥʦʚʳʝ, ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ ʧʨʝʧʘʨʘʪʳ. 

ʇʦʵʪʦʤʫ, ʥʝʩʤʦʪʨʷ ʥʘ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʧʨʠʤʝʥʝʥʠʶ 

ʨʘʟʣʠʯʥʳʭ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʥʘ ʢʘʨʪʦʬʝʣʝ (ʂʦʨʰʫʥʦʚ ɸ.ɺ. ʩ ʩʦʘʚʪ. 2000, 

ʂʨʘʚʯʝʥʢʦ ɼ.ɺ., ʠ ʜʨ. 2008, ʇʦʩʪʥʠʢʦʚ ɼ.ɸ., 1990), ʦʩʪʘʶʪʩʷ ʚʦʟʤʦʞʥʦʩʪʠ 

ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ ʜʝʡʩʪʚʠʷ ʧʨʝʧʘʨʘʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ 

ʦʨʠʛʠʥʘʣʴʥʦʤ ʩʝʤʝʥʦʚʦʜʩʪʚʝ ʢʘʨʪʦʬʝʣʷ. ʂʨʦʤʝ ʪʦʛʦ, ʚʘʞʥʦ ʥʝ ʪʦʣʴʢʦ 

ʠʟʫʯʘʪʴ ʨʦʩʪʨʝʛʫʣʠʨʫʶʱʠʝ ʧʨʝʧʘʨʘʪʳ, ʥʦ ʠ ʵʬʬʝʢʪʠʚʥʦ ʚʥʝʜʨʷʪʴ ʠʭ ʚ 

ʦʨʠʛʠʥʘʣʴʥʦʝ ʠ ʵʣʠʪʥʦʝ ʩʝʤʝʥʦʚʦʜʩʪʚʦ. 

ʉʦʛʣʘʩʥʦ ʩʭʝʤʝ ʧʝʨʚʠʯʥʦʛʦ ʩʝʤʝʥʦʚʦʜʩʪʚʘ ʢʘʨʪʦʬʝʣʷ, 

ʨʝʢʦʤʝʥʜʫʝʤʦʡ ʫʯʝʥʳʤʠ ɺʅʀʀʂʍ (ɸʥʠʩʠʤʦʚ ɹ.ɺ., 2010), ʨʘʟʤʥʦʞʝʥʥʳʝ 

ʚ ʫʩʣʦʚʠʷʭ ʟʘʱʠʱʝʥʥʦʛʦ ʛʨʫʥʪʘ ʤʠʥʠ-ʢʣʫʙʥʠ ʚʳʩʘʞʠʚʘʶʪʩʷ ʚ ʦʪʢʨʳʪʳʡ 

ʛʨʫʥʪ. ɺ ʫʩʣʦʚʠʷʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʢʣʠʤʘʪʘ ʩ ʥʝʜʦʩʪʘʪʦʯʥʳʤ 

ʫʚʣʘʞʥʝʥʠʝʤ ʧʦʯʚʳ ʠ ʚʦʟʜʫʭʘ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʢʘʨʪʦʬʝʣʷ ʙʳʣʠ 

ʠʟʫʯʝʥʳ ʨʘʟʣʠʯʥʳʝ ʨʝʛʫʣʷʪʦʨʳ ʨʦʩʪʘ. ʄʳ ʧʨʝʜʧʦʣʦʞʠʣʠ, ʯʪʦ ʟʘ ʩʯʝʪ ʠʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʤʠʥʠ-ʢʣʫʙʥʷʭ ʘʢʪʠʚʠʟʠʨʫʶʪʩʷ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, 

ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʨʘʩʱʝʧʣʝʥʠʝ ʟʘʧʘʩʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠ ʫʩʢʦʨʝʥʠʝ 

ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ. ɿʘ ʩʯʝʪ ʨʘʥʥʝʛʦ ʨʘʟʚʠʪʠʷ ʚʩʭʦʜʦʚ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ 

ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʦʩʝʥʥʝ-ʟʠʤʥʠʝ ʟʘʧʘʩʳ ʚʣʘʛʠ, ʩʦʣʥʝʯʥʘʷ ʨʘʜʠʘʮʠʷ ʠ 
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ʵʬʬʝʢʪʠʚʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʝʩʝʥʥʝ-ʣʝʪʥʝʛʦ ʧʝʨʠʦʜʘ. ʋʩʢʦʨʷʷ ʨʘʟʚʠʪʠʝ 

ʢʘʨʪʦʬʝʣʷ ʠʟ ʤʠʥʠ-ʢʣʫʙʥʝʡ ʟʘ ʩʯʝʪ ʦʧʨʳʩʢʠʚʘʥʠʷ ʠʭ ʨʝʛʫʣʷʪʦʨʘʤʠ ʨʦʩʪʘ ʠ 

ʧʦʚʪʦʨʥʦʛʦ ʦʧʨʳʩʢʠʚʘʥʠʷ ʚ ʥʘʯʘʣʝ ʙʫʪʦʥʠʟʘʮʠʠ, ʤʳ ʪʝʤ ʩʘʤʳʤ 

ʧʨʝʜʧʦʣʘʛʘʣʠ ʫʩʢʦʨʠʪʴ ʥʘʯʘʣʦ ʧʝʨʠʦʜʘ ʢʣʫʙʥʝʦʙʨʘʟʦʚʘʥʠʷ ʠ 

ʢʣʫʙʥʝʥʘʢʦʧʣʝʥʠʷ. 

ɻʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʣʠʩʴ. ʊʘʢ, 2008 ʛʦʜ ʙʳʣ 

ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʜʣʷ ʨʘʟʚʠʪʠʷ ʢʘʨʪʦʬʝʣʷ, 2009 ï ʙʦʣʝʝ ʞʘʨʢʠʡ, 

ʟʘʩʫʰʣʠʚʳʡ, ʘ ʚ 2010 ʛʦʜʫ ʟʘ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʚʳʧʘʣʦ ʣʠʰʴ 5,4 ʤʤ (ʚ ʤʘʝ) 

ʦʩʘʜʢʦʚ. ʅʝʩʤʦʪʨʷ ʥʘ ʜʚʘ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʛʦʜʘ ʜʣʷ ʨʘʟʚʠʪʠʷ ʢʘʨʪʦʬʝʣʷ, 

ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʠʟʫʯʝʥʠʶ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʤʳ ʩʯʠʪʘʝʤ ʘʢʪʫʘʣʴʥʳʤʠ, ʪʘʢ 

ʢʘʢ ʦʥʠ ʧʦʟʚʦʣʷʶʪ ʩʫʜʠʪʴ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʚʝʜʝʥʠʷ ʧʝʨʚʠʯʥʦʛʦ 

ʩʝʤʝʥʦʚʦʜʩʪʚʘ ʢʘʨʪʦʬʝʣʷ ʚ ʫʩʣʦʚʠʷʭ ʉʨʝʜʥʝʚʦʣʞʩʢʦʛʦ ʨʝʛʠʦʥʘ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʠ ʋʣʴʷʥʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʉ ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ 2010 ʛʦʜ ʦʪʤʝʯʘʝʪʩʷ ʢʘʢ ʵʢʩʪʨʝʤʘʣʴʥʳʡ, ʤʳ 

ʧʨʦʚʝʣʠ ʘʥʘʣʠʟ ʫʨʦʞʘʡʥʦʩʪʠ ʟʘ 2008ï2009 ʛʦʜʳ ʠ ʦʪʜʝʣʴʥʦ ʟʘ 2010 ʛʦʜ, 

ʢʘʢ ʛʦʜ ʥʝʪʠʧʠʯʥʳʡ, ʥʦ ʠʤʝʶʱʠʡ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ, ʪʘʢ ʢʘʢ ʚ ʠʟʫʯʘʝʤʳʭ 

ʚʘʨʠʘʥʪʘʭ ʦʪʜʝʣʴʥʳʝ ʨʝʛʫʣʷʪʦʨʳ ʨʦʩʪʘ ʧʦʣʦʞʠʪʝʣʴʥʦ ʧʦʚʣʠʷʣʠ ʥʘ 

ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʪʦʚʘʨʥʦʩʪʴ ʢʘʨʪʦʬʝʣʷ ʧʝʨʚʦʛʦ ʧʦʣʝʚʦʛʦ ʧʦʢʦʣʝʥʠʷ.  

ʀʟʤʝʥʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʚ ʧʠʪʦʤʥʠʢʝ ʧʝʨʚʦʛʦ ʧʦʣʝʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʠʟ 

ʤʠʥʠ-ʢʣʫʙʥʝʡ ʟʘʚʠʩʝʣʦ ʦʪ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʧʨʝʧʘʨʘʪʘ ʠ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʚ 

ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ.  

ʇʦʜʜʝʨʞʘʥʠʝ ʦʟʜʦʨʦʚʣʝʥʥʦʛʦ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩʚʦʙʦʜʥʳʤ ʦʪ 

ʚʠʨʫʩʦʚ ʠ ʜʨʫʛʠʭ ʙʦʣʝʟʥʝʡ ï ʚʘʞʥʘʷ ʟʘʜʘʯʘ ʦʪʨʘʩʣʠ ʩʝʤʝʥʦʚʦʜʩʪʚʘ. ʅʝ 

ʤʝʥʝʝ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ ʦʩʪʘʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʦʙʱʝʡ ʫʨʦʞʘʡʥʦʩʪʠ ʠ 

ʩʝʤʝʥʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʝʨʚʦʡ ʧʦʣʝʚʦʡ ʨʝʧʨʦʜʫʢʮʠʠ ʠʟ ʤʠʥʠ-ʢʣʫʙʥʝʡ 

(ʪʘʙʣʠʮʘ 1).  

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʚʘʨʠʘʥʪʘʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʨʦʩʪʦʨʝʛʫʣʷʪʦʨʦʚ 

ʧʦʣʫʯʝʥʳ ʩʫʱʝʩʪʚʝʥʥʳʝ ʧʨʠʙʘʚʢʠ ʫʨʦʞʘʡʥʦʩʪʠ ʫ ʠʩʩʣʝʜʫʝʤʳʭ ʩʦʨʪʦʚ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ ʥʘ ʩʦʨʪʝ ʀʣʴʠʥʩʢʠʡ ʧʨʠʤʝʥʝʥʠʝ ʎʠʨʢʦʥʘ ʦʪʨʠʮʘʪʝʣʴʥʦ 

ʧʦʚʣʠʷʣʦ ʥʘ ʦʙʱʫʶ ʫʨʦʞʘʡʥʦʩʪʴ. ʆʥʘ ʙʳʣʘ ʥʠʞʝ ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ 

ʙʝʟ ʦʙʨʘʙʦʪʢʠ ʚ ʩʨʝʜʥʝʤ ʥʘ 1,2 ʪ/ʛʘ. ʅʘʠʙʦʣʴʰʘʷ ʧʨʠʙʘʚʢʘ10,0 ʪ/ʛʘ ʙʳʣʘ 

ʧʦʣʫʯʝʥʘ ʚ ʚʘʨʠʘʥʪʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʝʧʘʨʘʪʘ ʕʧʠʥ, ʵʪʦʪ ʚʘʨʠʘʥʪ ʙʳʣ 

ʣʫʯʰʠʤ ʚʦ ʚʩʝ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʆʩʪʘʣʴʥʳʝ ʚʘʨʠʘʥʪʳ ʪʘʢ ʞʝ ʜʘʣʠ 

ʩʫʱʝʩʪʚʝʥʥʳʝ ʧʨʠʙʘʚʢʠ 2,4ï5,2 ʪ/ʛʘ ʢ ʢʦʥʪʨʦʣʶ. 

 

ʊʘʙʣʠʮʘ 1 ï ɺʣʠʷʥʠʝ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʢʘʨʪʦʬʝʣʷ ʚ 

ʧʠʪʦʤʥʠʢʝ 1-ʛʦ ʧʦʣʝʚʦʛʦ ʧʦʢʦʣʝʥʠʷ (ʪ/ʛʘ) 

 

ɺʘʨʠʘʥʪ 2008 ʛ. 2009 ʛ. 
ʉʨʝʜʥʝʝ ʟʘ 

2 ʛʦʜʘ 
2010 ʛ. 

ʀ
ʣ
ʴ
ʠ
ʥ
ʩ
ʢ
ʠ
ʡ

 

1.ʂʦʥʪʨʦʣʴ 19,9 16,5 18,2 10,2 

2.ʕʧʠʥ 30,2 26,3 28,2 13,2 

3.ʎʠʨʢʦʥ 16,3 17,8 17,1 12,9 

4.ʈʠʙʘʚ 21,8 20,5 21,1 11,5 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 1 

 

5.ɸʣʴʙʠʪ 21,4 19,8 20,6 12,3 

6.ʄʠʚʘʣ-ʘʛʨʦ 24,1 22,7 23,4 13,4 

ʅʉʈ05 0,46 0,97  1,26 

ʋ
ʜ
ʘ
ʯ
ʘ

 

1.ʂʦʥʪʨʦʣʴ 16,9 11,5 14,1 8,6 

2.ʕʧʠʥ 23,1 20,9 22,0 12,1 

3.ʎʠʨʢʦʥ 19,1 17,4 18,3 10,3 

4.ʈʠʙʘʚ 23,5 22,6 23,1 12,7 

5.ɸʣʴʙʠʪ 18,5 19,6 19,1 10,5 

6.ʄʠʚʘʣ-ʘʛʨʦ 26,8 23,1 24,9 12,1 

ʅʉʈ05 1,06 1,17  1,38 

ɾ
ʠ
ʛ
ʫ
ʣ
ʝ
ʚ
ʩ
ʢ
ʠ
ʡ

 

1.ʂʦʥʪʨʦʣʴ 20,2 17,7 18,9 13,1 

2.ʕʧʠʥ 31,4 28,2 29,8 15,3 

3.ʎʠʨʢʦʥ 26,3 23,4 24,9 14,4 

4.ʈʠʙʘʚ 25,6 25,9 25,8 13,2 

5.ɸʣʴʙʠʪ 24,1 22,2 23,1 13,6 

6.ʄʠʚʘʣ-ʘʛʨʦ 29,8 25,8 27,8 13,8 

ʅʉʈ05 0,63 0,66  0,92 

ʂ
ʨ
ʝ
ʧ
ʳ
ʰ

 

1.ʂʦʥʪʨʦʣʴ 13,3 12,1 12,7 0,13 

2.ʕʧʠʥ 23,5 23,2 23,4 0,16 

3.ʎʠʨʢʦʥ 21,0 18,5 19,8 0,16 

4.ʈʠʙʘʚ 20,0 20,8 20,4 0,13 

5.ɸʣʴʙʠʪ 18,5 16,9 17,7 0,16 

6.ʄʠʚʘʣ-ʘʛʨʦ 24,3 21,0 22,7 0,15 

 ʅʉʈ05 0,71 1,04  0,02 

 

ʉʦʨʪ ʋʜʘʯʘ ʦʢʘʟʘʣʩʷ ʥʘʠʙʦʣʝʝ ʦʪʟʳʚʯʠʚʳʤ ʥʘ ʜʝʡʩʪʚʠʝ ʧʨʝʧʘʨʘʪʦʚ 

ʄʠʚʘʣ-ʘʛʨʦ, ʈʠʙʘʚ ʠ ʕʧʠʥ. ʇʨʠʙʘʚʢʘ ʫʨʦʞʘʡʥʦʩʪʠ ʩʦʩʪʘʚʠʣʘ 10,8ï7,9 ʪ/ʛʘ. 

ɺʣʠʷʥʠʝ ʎʠʨʢʦʥʘ ʠ ɸʣʴʙʠʪʘ ʧʦʚʳʩʠʣʦ ʫʨʦʞʘʡʥʦʩʪʴ ʢʣʫʙʥʝʡ ʥʘ 4,2ï4,9 

ʪ/ʛʘ. ʅʘʠʣʫʯʰʠʡ ʨʝʟʫʣʴʪʘʪ ʙʳʣ ʦʪʤʝʯʝʥ ʚ 2009 ʛʦʜʫ ʚ ʚʘʨʠʘʥʪʝ ʩ 

ʧʨʠʤʝʥʝʥʠʝ ʄʠʚʘʣ-ʘʛʨʦ, ʧʨʠʙʘʚʢʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʶ ʩʦʩʪʘʚʠʣʘ 

11,6 ʪ/ʛʘ.  

ʉʦʨʪ ɾʠʛʫʣʝʚʩʢʠʡ ʦʢʘʟʘʣʩʷ ʩʘʤʳʤ ʦʪʟʳʚʯʠʚʳʤ ʥʘ ʦʙʨʘʙʦʪʢʫ ʚʩʝʤʠ 

ʨʝʛʫʣʷʪʦʨʘʤʠ ʨʦʩʪʘ. ʋʨʦʞʘʡʥʦʩʪʴ ʥʘ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʩ ʦʙʨʘʙʦʪʢʦʡ 

ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʣʘ ʢʦʥʪʨʦʣʴʥʳʡ ʚʘʨʠʘʥʪ. ʅʘʠʣʫʯʰʝʝ ʜʝʡʩʪʚʠʝ 

ʦʢʘʟʘʣʠ ʧʨʝʧʘʨʘʪʳ ʕʧʠʥ ʠ ʄʠʚʘʣ-ʘʛʨʦ ʦʙʝʩʧʝʯʠʚʰʠʝ ʧʨʠʙʘʚʢʫ 

ʫʨʦʞʘʡʥʦʩʪʠ ʥʘ 10,9ï8,8 ʪ/ʛʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʴʥʦʤʫ ʚʘʨʠʘʥʪʫ. 

ʇʨʠʙʘʚʢʘ ʫʨʦʞʘʡʥʦʩʪʠ ʦʪ ʦʙʨʘʙʦʪʢʠ ɸʣʴʙʠʪʦʤ, ʎʠʨʢʦʥʦʤ ʠ ʈʠʙʘʚʦʤ  

ʫʩʪʫʧʘʣʘ ʚʘʨʠʘʥʪʘʤ ʩ ʦʙʨʘʙʦʪʢʦʡ ʕʧʠʥʦʤ ʠ ʄʠʚʘʣ-ʘʛʨʦ ʠ ʩʦʩʪʘʚʣʷʣʘ 4,2ï

6,8 ʪ/ʛʘ. ɺ ʮʝʣʦʤ ʨʝʘʢʮʠʷ ʩʦʨʪʘ ʥʘ ʜʝʡʩʪʚʠʝ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʙʳʣʘ 

ʧʦʣʦʞʠʪʝʣʴʥʦʡ. 

ʉʦʨʪ ʂʨʝʧʳʰ, ʢʘʢ ʠ ʋʜʘʯʘ, ʦʢʘʟʘʣ ʥʝʦʜʥʦʟʥʘʯʥʫʶ ʨʝʘʢʮʠʶ ʥʘ 

ʜʝʡʩʪʚʠʝ ʧʨʝʧʘʨʘʪʦʚ. ʅʦ ʤʦʞʥʦ ʧʨʦʩʣʝʜʠʪʴ ʦʧʨʝʜʝʣʝʥʥʫʶ ʪʝʥʜʝʥʮʠʶ ʚ 
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ʥʘʢʦʧʣʝʥʠʠ ʫʨʦʞʘʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʨʘʙʦʪʦʢ ʧʨʝʧʘʨʘʪʘʤʠ. ʉʦʨʪ 

ʂʨʝʧʳʰ ʤʘʢʩʠʤʘʣʴʥʦ ʦʪʨʝʘʛʠʨʦʚʘʣ ʥʘ ʦʙʨʘʙʦʪʢʫ ʧʨʝʧʘʨʘʪʘʤʠ ʕʧʠʥ ʠ 

ʄʠʚʘʣ-ʘʛʨʦ, ʧʨʠʙʘʚʢʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʶ ʩʦʩʪʘʚʠʣʘ 9,9ï10,7 ʪ/ʛʘ. 

ʅʘʠʤʝʥʴʰʫʶ ʧʨʠʙʘʚʢʫ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʦʙʨʘʙʦʪʢʝ ʜʨʫʛʠʤʠ ʧʨʝʧʘʨʘʪʘʤ 

ʦʙʝʩʧʝʯʠʣ ʨʝʛʫʣʷʪʦʨ ʨʦʩʪʘ ɸʣʴʙʠʪ ï5 ʪ/ʛʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʵʪʠ 

ʧʦʢʘʟʘʪʝʣʠ ʦʛʨʦʤʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʦʢʘʟʘʣʠ ʢʘʢ ʦʙʨʘʙʦʪʢʠ ʢʣʫʙʥʝʡ 

ʨʦʩʪʦʨʝʛʫʣʷʪʦʨʘʤʠ, ʪʘʢ ʩʦʨʪʦʚʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ 

(ʪʘʙʣʠʮʘ 1).  

ɸʥʘʣʠʟ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ ʚʳʷʚʠʣ, ʯʪʦ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʚʩʝʭ ʩʦʨʪʘʭ 

ʨʝʛʫʣʷʪʦʨʳ ʨʦʩʪʘ ʦʢʘʟʘʣʠ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʤʘʩʩʳ 

ʢʣʫʙʥʝʚʦʛʦ ʛʥʝʟʜʘ (ʪʘʙʣʠʮʘ 2). ʅʘʠʙʦʣʝʝ ʘʢʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʢʣʫʙʥʝʥʘʢʦʧʣʝʥʠʝ ʦʢʘʟʘʣ ʧʨʝʧʘʨʘʪ ʕʧʠʥ ʥʘ ʩʦʨʪʘʭ ʀʣʴʠʥʩʢʠʡ ʠ 

ɾʠʛʫʣʝʚʩʢʠʡ, ʘ ʪʘʢʞʝ ʄʠʚʘʣ-ʘʛʨʦ ʥʘ ʩʦʨʪʘʭ ʋʜʘʯʘ ʠ ʂʨʝʧʳʰ. ʋʚʝʣʠʯʝʥʠʝ 

ʤʘʩʩʳ ʢʣʫʙʥʝʚʦʛʦ ʛʥʝʟʜʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ ʩʦʩʪʘʚʣʷʣʦ 150ï121% ʚ 

2008 ʛʦʜʫ ʠ 153ï141% ʚ 2009 ʛʦʜʫ. 
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ʊʘʙʣʠʮʘ 2 ï ʂʦʵʬʬʠʮʠʝʥʪ ʨʘʟʤʥʦʞʝʥʠʷ ʠ ʩʪʨʫʢʪʫʨʘ ʫʨʦʞʘʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʤʝʥʝʥʠʷ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ 

 

ɺʘʨʠʘʥʪ 

2008 ʛ. 2009 ʛ. 2010 ʛ. 

ʉʨʝʜ

ʥʷʷ 

ʤʘʩʩʘ 

ʢʣʫʙʥ

ʝʡ, 

ʢʛ/ʢʫʩ

ʪ 

ʇʨʦʜʫʢ- 

ʪʠʚʥʦʩʪʴ, 

ʰʪ./ʢʫʩʪ 

ʂʣʫʙʥʝʡ 

ʤʘʩʩʦʡ, ʰʪ. 

ʉʨʝʜʥʷʷ 

ʤʘʩʩʘ 

ʢʣʫʙʥʝʡ

, ʢʛ/ʢʫʩʪ 

ʇʨʦʜʫʢ 

ʪʠʚ-

ʥʦʩʪʴ, 

ʰʪ./ʢʫʩ

ʪ 

ʂʣʫʙʥʝʡ ʤʘʩʩʦʡ, 

ʰʪ. 

ʉʨʝʜʥʷʷ 

ʤʘʩʩʘ 

ʢʣʫʙʥʝʡ

, ʢʛ/ʢʫʩʪ 

ʇʨʦʜʫʢ

- 

ʪʠʚʥʦʩʪ

ʴ, 

ʰʪ./ʢʫʩ

ʪ 

ʂʣʫʙʥʝʡ 

ʤʘʩʩʦʡ, ʰʪ. 

< 30 

ʛ 

30-

59 

ʛ 

> 

60 

ʛ 

< 30 

ʛ 

30-

59 ʛ 

> 

60 

ʛ 

< 30 

ʛ 

30-

59 ʛ 

> 

60 

ʛ 

ʀʣʴʠʥʩʢʠʡ 

ʂʦʥʪʨʦʣʴ 0,42 4,9 0,8 2,2 1,9 0,35 4,5 1,1 1,7 1,7 0,21 3,4 0,6 2,0 0,8 

ʕʧʠʥ 0,63 5,0 0,6 2,7 1,7 0,55 4,8 0,9 2,3 1,6 0,28 4,0 1,0 0,9 2,1 

ʎʠʨʢʦʥ 0,34 4,8 1,4 2,0 1,4 0,37 4,6 1,5 2,1 1,0 0,27 3,6 1,3 1,7 0,6 

ʈʠʙʘʚ 0,46 4,2 0,8 2,1 1,3 0,43 4,6 1,0 2,1 1,5 0,24 3,8 1,1 2,1 0,6 

ɸʣɹʙʠʪ 0,45 4,4 0,7 1,9 1,8 0,42 4,4 0,9 2,0 1,5 0,26 3,5 0,9 1,9 0,7 

ʄʠʚʘʣ 0,51 4,9 0,9 2,0 2,0 0,48 4,7 1,2 2,2 1,3 0,28 3,6 0,4 2,2 1,0 

ʋʜʘʯʘ 

ʂʦʥʪʨʦʣʴ 0,35 4,4 1,7 1,4 1,3 0,24 3,8 1,8 1,6 0,4 0,18 2,9 1,1 1,8 -  

ʕʧʠʥ 0,49 6,2 1,1 3,3 1,8 0,44 5,6 1,3 2,9 1,4 0,28 3,7 0,6 2,3 0,8 

ʎʠʨʢʦʥ 0,40 3,8 0,9 1,8 1,1 0,37 4,2 1,1 2,2 0,9 0,22 3,1 0,8 1,7 0,6 

ʈʠʙʘʚ 0,49 4,0 1,0 1,0 1,8 0,48 4,0 1,3 1,5 1,2 0,27 3,6 0,7 2,0 0,9 

ɸʣɹʙʠʪ 0,39 5,0 1,7 2,0 1,3 0,41 5,4 1,7 2,4 1,3 0,22 3,4 1,2 1,8 0,4 

ʄʠʚʘʣ 0,56 4,7 1,0 1,8 1,9 0,49 4,5 1,2 1,9 1,4 0,25 3,4 1,5 1,4 0,5 

ʂʨʝʧʳʰ 

ʂʦʥʪʨʦʣʴ 0,28 4,1 1,8 1,2 1,1 0,26 4,3 1,7 1,4 1,2 0,003 1,3 1,3 - - 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 2 

ʕʧʠʥ 0,49 5,1 1,7 1,9 1,5 0,49 4,7 1,6 2,1 1,0 0,003 1,4 1,0 0,4 - 

ʎʠʨʢʦʥ 0,44 4,5 1,3 2,2 1,0 0,39 4,3 1,4 2,2 0,7 0,003 1,3 1,3 - - 

ʈʠʙʘʚ 0,42 4,4 1,2 1,6 1,6 0,44 5,0 1,5 1,9 1,6 0,003 1,3 1,3 - - 

ɸʣɹʙʠʪ 0,39 4,3 0,9 2,0 1,4 0,36 4,5 1,1 1,9 1,5 0,003 1,3 1,3 - - 

ʄʠʚʘʣ 0,51 4,9 1,3 2,0 1,6 0,44 5,3 1,1 2,2 2,0 0,003 1,4 1,4 - - 

ɾʠʛʫʣʝʚʩʢʠʡ 

ʂʦʥʪʨʦʣʴ 0,43 5,5 1,6 2,4 1,5 0,37 6,3 1,9 2,7 1,7 0,28 3,7 1,1 2,1 0,5 

ʕʧʠʥ 0,66 7,0 1,8 3,5 1,7 0,59 7,4 1,7 3,9 1,8 0,32 4,4 1,2 2,8 0,4 

ʎʠʨʢʦʥ 0,55 6,9 1,5 4,1 1,3 0,49 6,5 1,5 3,9 1,1 0,30 3,9 1,0 2,4 0,5 

ʈʠʙʘʚ 0,54 6,6 1,7 3,4 1,5 0,54 6,4 1,9 3,6 0,9 0,28 4,0 1,3 2,3 0,6 

ɸʣɹʙʠʪ 0,51 5,9 1,2 3,2 1,5 0,47 6,3 1,5 3,4 1,4 0,29 3,7 1,5 1,5 0,7 

ʄʠʚʘʣ  7,1 1,7 3,8 1,6 0,54 6,7 1,5 3,6 1,3 0,29 4,1 1,4 1,8 0,9 
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ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʢʣʫʙʥʝʚʦʡ ʤʘʩʩʳ ʠ ʪʘʢʦʛʦ ʧʨʝʧʘʨʘʪʘ, ʢʘʢ ɸʣʴʙʠʪ. ʅʘ ʚʩʝʭ ʠʟʫʯʘʝʤʳʭ 

ʩʦʨʪʘʭ ʥʘʙʣʶʜʘʝʪʩʷ ʜʦʩʪʦʚʝʨʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʤʘʩʩʳ ʢʣʫʙʥʝʚʦʛʦ ʛʥʝʟʜʘ. 

ɺ ʩʝʤʝʥʦʚʦʜʩʪʚʝ ʢʘʨʪʦʬʝʣʷ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ 

ʚʳʭʦʜ ʩʝʤʝʥʥʳʭ ʢʣʫʙʥʝʡ ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʟʤʥʦʞʝʥʠʷ. ʇʨʠ ʨʘʥʥʝʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ (ʧʨʝʜʧʦʩʘʜʦʯʥʘʷ ʦʙʨʘʙʦʪʢʘ ʤʠʥʠ-

ʢʣʫʙʥʝʡ) ʤʳ ʧʨʝʜʧʦʣʘʛʘʣʠ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʨʦʩʪʢʦʚ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʠ ʢʣʫʙʥʝʦʙʨʘʟʫʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʝ 

ʚʩʝ ʨʝʛʫʣʷʪʦʨʳ ʨʦʩʪʘ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʣʠ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʢʣʫʙʥʝʡ ʧʦʜ 

ʢʫʩʪʦʤ. ʊʘʢ, ʚ 2008 ʛʦʜʫ ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʤʝʥʴʰʝ ʢʣʫʙʥʝʡ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ 

ʥʘ ʩʦʨʪʝ ʀʣʴʠʥʩʢʠʡ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʎʠʨʢʦʥʘ, ʈʠʙʘʚʘ ʠ ɸʣʴʙʠʪʘ. ɺ 2009 

ʛʦʜʫ ʣʠʰʴ ʧʨʝʧʘʨʘʪ ɸʣʴʙʠʪ ʩʧʦʩʦʙʩʪʚʦʚʘʣ ʩʥʠʞʝʥʠʶ ʢʣʫʙʥʝʦʙʨʘʟʫʶʱʝʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʩʦʨʪʘ. ʅʘ ʩʦʨʪʝ ʋʜʘʯʘ ʧʨʝʧʘʨʘʪʳ ʎʠʨʢʦʥ ʠ ʈʠʙʘʚ ʩʥʠʟʠʣʠ 

ʢʣʫʙʥʝʦʙʨʘʟʫʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ, ʘ ʚ ʵʢʩʪʨʝʤʘʣʴʥʦʤ 2009 ʛʦʜʫ, ʥʘʧʨʦʪʠʚ, 

ʦʪʤʝʪʠʣʘʩʴ ʧʦʣʦʞʠʪʝʣʥɹʘʷ ʪʝʥʜʝʥʮʠʷ ʫʚʝʣʠʯʝʥʠʷ ʯʠʩʣʘ ʢʣʫʙʥʝʡ ʧʦʜ 

ʢʫʩʪʦʤ. 

ʅʘ ʩʦʨʪʘʭ ʂʨʝʧʳʰ ʠ ɾʠʛʫʣʝʚʩʢʠʡ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘʠʙʦʣʴʰʘʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʟʫʯʘʝʤʳʭ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ. ʅʘʠʣʫʯʰʠʡ ʵʬʬʝʢʪ ʦʢʘʟʘʣ 

ʧʨʝʧʘʨʘʪ ʕʧʠʥ ʥʘ ʩʦʨʪʝ ɾʠʛʫʣʝʚʩʢʠʡ ʚ 2008 ʛʦʜʫ (+1,5 ʢʣʫʙʥʷ) ʠ ʄʠʚʘʣ-

ʘʛʨʦ (+1,6 ʢʣʫʙʥʷ). ʇʦʣʦʞʠʪʝʣʴʥʘʷ ʪʝʥʜʝʥʮʠʷ ʩʦʭʨʘʥʷʣʘʩʴ ʠ ʚ 2009 ʛʦʜʫ ï 

(+1,3-0,7 ʢʣʫʙʥʷ/ʢʫʩʪ). ɼʨʫʛʠʝ ʨʝʛʫʣʷʪʦʨʳ ʨʦʩʪʘ ʦʙʝʩʧʝʯʠʣʠ ʫʚʝʣʠʯʝʥʠʝ 

ʢʦʣʠʯʝʩʪʚʘ ʢʣʫʙʥʝʡ ʧʦʜ ʢʫʩʪʦʤ ʚ ʩʨʝʜʥʝʤ ʥʘ 1,4ï0,1 ʰʪ. 

ʇʨʠ ʚʳʩʘʜʢʝ ʤʠʥʠ-ʢʣʫʙʥʝʡ ʚ ʦʪʢʨʳʪʳʡ ʛʨʫʥʪ ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʨʝʢʦʤʝʥʜʦʚʘʥʥʫʶ ɺʅʀʀʂʍ ʩʭʝʤʫ ʧʦʩʘʜʢʠ 70Ĭ35 ʩʤ, ʪʦ ʝʩʪʴ, ʢʘʢ ʠ ʧʨʠ 

ʧʦʩʘʜʢʝ ʢʣʫʙʥʝʡ ʢʨʫʧʥʦʡ ʬʨʘʢʮʠʠ. ʄʳ ʧʨʝʜʧʦʣʘʛʘʣʠ, ʯʪʦ ʨʘʟʨʝʞʝʥʥʘʷ 

ʩʭʝʤʘ ʧʦʩʘʜʢʠ ʧʦʟʚʦʣʠʪ ʣʫʯʰʝ ʦʙʝʩʧʝʯʠʪʴ ʨʘʩʪʝʥʠʷ ʚʣʘʛʦʡ, ʵʣʝʤʝʥʪʘʤʠ 

ʧʠʪʘʥʠʷ ʠ ʩʚʝʪʦʤ, ʪʝʤ ʩʘʤʳʤ ʫʚʝʣʠʯʠʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʢʣʫʙʥʝʡ ʧʦʜ ʢʫʩʪʦʤ. 

ʏʘʩʪʠʯʥʦ ʞʝʣʘʝʤʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʤʳ ʜʦʙʠʣʠʩʴ, ʪʦ ʝʩʪʴ ʢʘʞʜʳʡ ʚʳʩʘʞʝʥʥʳʡ 

ʤʠʥʠ-ʢʣʫʙʝʥʴ ʩʨʝʜʥʝʡ ʤʘʩʩʦʡ 25 ʛʨʘʤʤ ʦʙʝʩʧʝʯʠʣ ʢʦʵʬʬʠʮʠʝʥʪ 

ʨʘʟʤʥʦʞʝʥʠʷ ʦʪ 3,8 ʜʦ 7,1 ʚ 2008 ʛʦʜʫ ʠ ʜʦ 7,4 ʰʪ./ʢʫʩʪ ʚ 2009 ʛʦʜʫ. ɺʤʝʩʪʝ ʩ 

ʪʝʤ ʢʘʢ ʥʝʜʦʩʪʘʪʦʢ ʦʪʤʝʯʘʝʤ ʯʨʝʟʤʝʨʥʦ ʢʨʫʧʥʳʝ ʢʣʫʙʥʠ, ʦʙʨʘʟʫʶʱʠʝʩʷ ʢʘʢ 

ʧʦʜ ʚʣʠʷʥʠʝʤ ʨʘʟʨʝʞʝʥʥʦʡ ʧʦʩʘʜʢʠ, ʪʘʢ ʠ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ. ʊʘʢ, ʩʨʝʜʥʷʷ 

ʤʘʩʩʘ ʦʜʥʦʛʦ ʢʣʫʙʥʷ ʥʘ ʩʦʨʪʝ ʀʣʴʠʥʩʢʠʡ ʥʘ ʢʦʥʪʨʦʣʝ ʩʦʩʪʘʚʣʷʣʘ 85,7 ʛʨʘʤʤ, ʘ 

ʧʦʜ ʚʣʠʷʥʠʝʤ ʕʧʠʥʘ ʩʨʝʜʥʷʷ ʤʘʩʩʘ ʦʜʥʦʛʦ ʢʣʫʙʥʷ ʫʚʝʣʠʯʠʣʘʩʴ ʜʦ 126 ʛʨʘʤʤ, 

ʯʪʦ ʚʳʟʳʚʘʣʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʝʟʢʠ ʢʣʫʙʥʝʡ ʧʨʠ ʜʘʣʴʥʝʡʰʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʠʭ ʥʘ ʩʝʤʝʥʥʳʝ ʮʝʣʠ.  

ɺ 2009 ʛʦʜʫ ʩʦʭʨʘʥʷʣʘʩʴ ʪʘʢʘʷ ʞʝ ʪʝʥʜʝʥʮʠʷ ʠ ʥʘ ʚʘʨʠʘʥʪʝ ʩ 

ʕʧʠʥʦʤ, ʥʝʩʤʦʪʨʷ ʥʘ ʞʘʨʢʫʶ ʧʦʛʦʜʫ, ʩʨʝʜʥʷʷ ʤʘʩʩʘ ʢʣʫʙʥʷ ʩʦʩʪʘʚʣʷʣʘ 

114,8 ʛʨʘʤʤ. 

ʈʝʛʫʣʷʪʦʨʳ ʨʦʩʪʘ ʎʠʨʢʦʥ ʠ ʈʠʙʘʚ, ʦʪʤʝʯʘʝʤʳʝ ʢʘʢ ʦʪʨʠʮʘʪʝʣʴʥʦ 

ʚʣʠʷʶʱʠʝ ʥʘ ʢʣʫʙʥʝʦʙʨʘʟʫʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ, ʧʦʣʦʞʠʪʝʣʴʥʦ ʧʦʚʣʠʷʣʠ ʥʘ 

ʫʚʝʣʠʯʝʥʠʝ ʠʭ ʤʘʩʩʳ.  



ʈɸɿɼɽʃ 5. ʉɽʄɽʅʆɺʆɼʉʊɺʆ ʀ ʊɽʍʅʆʃʆɻʀʀ ʇʈʆʀɿɺʆɼʉʊɺɸ ʂɸʈʊʆʌɽʃʗ 
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ʀʩʭʦʜʷ ʠʟ ʦʪʤʝʯʝʥʥʦʛʦ, ʩʣʝʜʫʝʪ, ʯʪʦ ʧʨʠ ʧʨʝʜʧʦʩʘʜʦʯʥʦʡ ʦʙʨʘʙʦʪʢʝ 

ʢʣʫʙʥʝʡ ʨʝʛʫʣʷʪʦʨʘʤʠ ʨʦʩʪʘ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʟʘʛʫʱʝʥʥʫʶ ʩʭʝʤʫ 

ʧʦʩʘʜʢʠ ï ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʪʦʚʘʨʥʳʭ 

ʢʣʫʙʥʝʡ ʩʝʤʝʥʥʦʡ ʬʨʘʢʮʠʠ, ʠʣʠ ʧʨʦʚʝʜʝʥʠʝ ʙʦʣʝʝ ʨʘʥʥʝʛʦ ʩʢʘʰʠʚʘʥʠʷ 

ʙʦʪʚʳ. 

2010 ʛʦʜ ʦʢʘʟʘʣʩʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʜʣʷ ʚʩʝʭ ʢʫʣʴʪʫʨ. ʆʪʩʫʪʩʪʚʠʝ 

ʦʩʘʜʢʦʚ ʟʘ ʚʝʩʴ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ, ʵʢʩʪʨʝʤʘʣʴʥʦ ʚʳʩʦʢʠʝ 

ʪʝʤʧʝʨʘʪʫʨʳ, ʥʘʯʠʥʘʷ ʦʪ ʧʝʨʠʦʜʘ ʩʪʦʣʦʥʦʦʙʨʘʟʦʚʘʥʠʷ ʜʦ 

ʢʣʫʙʥʝʥʘʢʦʧʣʝʥʠʷ, ʧʨʠʚʝʣʠ ʢ ʪʦʤʫ, ʯʪʦ ʥʘ ʙʦʣʴʰʠʥʩʪʚʝ ʠʟʫʯʘʝʤʳʭ ʩʦʨʪʦʚ 

ʫʩʢʦʨʠʣʦʩʴ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʣʫʙʥʝʡ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʩʦʨʪʘ ʂʨʝʧʳʰ. ɺ 

ʢʦʥʮʝ ʠʶʥʷ-ʠʶʣʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʣʫʙʥʝʡ ʟʘʢʦʥʯʠʣʦʩʴ, ʦʜʥʘʢʦ ʚ ʥʘʯʘʣʝ 

ʘʚʛʫʩʪʘ ʙʦʪʚʘ ʚʦʩʩʪʘʥʦʚʠʣʘ ʯʘʩʪʴ ʘʩʩʠʤʠʣʷʮʠʦʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, 

ʧʨʦʠʟʦʰʝʣ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʦʪʪʦʢ ʘʩʩʠʤʠʣʷʪʦʚ ʢ ʢʣʫʙʥʷʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘ 

ʩʦʨʪʘʭ ʀʣʴʠʥʩʢʠʡ, ʋʜʘʯʘ, ɾʠʛʫʣʝʚʩʢʠʡ ʥʘʙʣʶʜʘʣʦʩʴ ʠʟʨʘʩʪʘʥʠʝ ʢʣʫʙʥʝʡ, 

ʘ ʥʘ ʩʦʨʪʝ ʂʨʝʧʳʰ ʣʠʰʴ ʥʘʯʘʣʦʩʴ ʢʣʫʙʥʝʦʙʨʘʟʦʚʘʥʠʝ. ʇʦʤʠʤʦ 

ʦʪʤʝʯʝʥʥʦʛʦ, ʥʘ ʦʪʜʝʣʴʥʳʭ ʢʣʫʙʥʷʭ ʥʘʙʣʶʜʘʣʦʩʴ ʦʙʨʘʟʦʚʘʥʠʝ ʩʪʦʣʦʥʦʚ ʥʘ 

ʤʦʣʦʜʳʭ ʢʣʫʙʥʷʭ. ʄʳ ʧʨʝʜʧʦʣʘʛʘʝʤ, ʯʪʦ ʥʘ ʵʪʠʭ ʢʣʫʙʥʷʭ ʪʦʣʱʠʥʘ 

ʧʝʨʠʜʝʨʤʳ ʚ ʚʝʨʭʫʰʝʯʥʦʡ ʯʘʩʪʠ ʦʛʨʫʙʝʣʘ, ʘ ʪʘʢ ʢʘʢ ʢʣʫʙʥʠ ʚ çʛʦʨʷʯʝʡè 

ʧʦʯʚʝ ʫʩʢʦʨʝʥʥʦ ʧʨʦʰʣʠ ʧʝʨʠʦʜ ʧʦʢʦʷ, ʪʦ ʠ ʢʣʫʙʥʠ ʧʨʠ ʚʝʛʝʪʠʨʫʶʱʝʡ 

ʙʦʪʚʝ ʩʪʘʣʠ ʦʙʨʘʟʦʚʳʚʘʪʴ ʨʦʩʪʢʠ ï ʩʪʦʣʦʥʳ. ʊʦ ʝʩʪʴ ʦʪʪʦʢ ʧʣʘʩʪʠʯʝʩʢʠʭ 

ʚʝʱʝʩʪʚ, ʩʪʘʣ ʧʨʦʭʦʜʠʪʴ ʦʪ ʩʪʦʣʦʥʦʚ ʯʝʨʝʟ ʢʣʫʙʥʠ ʢ ʥʦʚʳʤ ʨʦʩʪʢʘʤ.  

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʦʨʪʦʚ ʠ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ 

ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ ʧʦʢʘʟʘʣ, 

ʯʪʦ ʚ 2010 ʛʦʜʫ ʩʘʤʳʤ ʫʨʦʞʘʡʥʳʤ ʦʢʘʟʘʣʩʷ ʩʦʨʪ ɾʠʛʫʣʝʚʩʢʠʡ. ʉʨʝʜʥʷʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʫʩʪʘ ʩʦʩʪʘʚʠʣʘ 0,28ï0,32 ʢʛ.  

ʈʝʛʫʣʷʪʦʨʳ ʨʦʩʪʘ ʦʢʘʟʘʣʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ, ʢʘʢ ʥʘ 

ʥʘʢʦʧʣʝʥʠʝ ʢʣʫʙʥʝʚʦʡ ʤʘʩʩʳ, ʪʘʢ ʠ ʥʘ ʩʪʨʫʢʪʫʨʫ ʫʨʦʞʘʷ. ʃʠʰʴ ʧʦʩʣʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʕʧʠʥʘ, ʈʠʙʘʚʘ ʠ ɸʣʴʙʠʪʘ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʙʦʣʝʝ ʢʨʫʧʥʦʡ ʬʨʘʢʮʠʠ 31ï59 ʠ ʙʦʣʝʝ 60 ʛʨʘʤʤ. 

ʅʘ ʩʦʨʪʘʭ ʀʣʴʠʥʩʢʠʡ ʠ ʋʜʘʯʘ ʦʪʤʝʯʝʥʦ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʝ ʚʣʠʷʥʠʝ 

ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ. ɿʘʤʝʪʥʫʶ ʧʨʠʙʘʚʢʫ ʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʫʩʪʦʚ ʦʢʘʟʘʣʠ 

ʧʨʝʧʘʨʘʪʳ ʕʧʠʥ, ʎʠʨʢʦʥ ʠ ʄʠʚʘʣ-ʘʛʨʦ ʥʘ ʩʦʨʪʝ ʀʣʴʠʥʩʢʠʡ ï 50ï70 ʛʨʘʤʤ 

ʥʘ ʢʫʩʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʫʨʦʞʘʷ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʚ ʵʢʩʪʨʝʤʘʣʴʥʦʤ ʛʦʜʫ 

ʧʦʣʫʯʠʪʴ 2,6-3,0 ʢʣʫʙʥʷ ʩʝʤʝʥʥʦʡ ʬʨʘʢʮʠʠ. 

ʅʘ ʩʦʨʪʝ ʋʜʘʯʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʘʨʪʦʬʝʣʷ ʙʳʣʘ ʥʝʩʢʦʣʴʢʦ ʥʠʞʝ, 

ʦʜʥʘʢʦ ʥʘ ʚʘʨʠʘʥʪʘʭ, ʛʜʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʈʠʙʘʚ, ʕʧʠʥ ʠ ʄʠʚʘʣ-ʘʛʨʦ 

ʧʨʠʙʘʚʢʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ ʩʦʩʪʘʚʠʣʘ 70ï90 ʛʨʘʤʤ, ʠ ʢʦʣʠʯʝʩʪʚʦ 

ʢʣʫʙʥʝʡ ʩʝʤʝʥʥʦʡ ʬʨʘʢʮʠʠ ʙʳʣʦ ʦʢʦʣʦ 2,9ï3,0 ʰʪʫʢ/ʢʫʩʪ. 

ʅʝʩʦʤʥʝʥʥʦ, ʯʪʦ ʚ ʮʝʣʦʤ ʦʙʱʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʦʨʪʦʚ ʚ 2010 ʛʦʜʫ 

ʩʦʢʨʘʪʠʣʘʩʴ. ʆʜʥʘʢʦ ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʟʤʥʦʞʝʥʠʷ ʚʩʝ ʞʝ ʩʦʩʪʘʚʠʣ 1:3,4 ʜʦ 

1:4,4, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʩʦʨʪʘ ʂʨʝʧʳʰ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʩʪʘʥʦʚʣʝʥʦ: 

1. ʈʝʛʫʣʷʪʦʨʳ ʨʦʩʪʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʫʩʢʦʨʝʥʥʦʤʫ ʨʘʟʚʠʪʠʶ ʤʠʥʠ-

ʢʣʫʙʥʝʡ ʠ ʘʜʘʧʪʘʮʠʠ ʠʭ ʢ ʫʩʣʦʚʠʷʤ ʉʨʝʜʥʝ-ɺʦʣʞʩʢʦʛʦ ʨʝʛʠʦʥʘ; 
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2. ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʚʣʠʷʣʠ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʫʨʦʞʘʷ ʧʨʝʧʘʨʘʪʳ 

ʕʧʠʥ, ʄʠʚʘʣ-ʘʛʨʦ ʠ ʈʠʙʘʚ; 

3. ʇʨʦʩʣʝʞʠʚʘʝʪʩʷ ʩʦʨʪʦʚʘʷ ʨʝʘʢʮʠʷ ʥʘ ʨʝʛʫʣʷʪʦʨʳ ʨʦʩʪʘ ʧʨʠ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʫʨʦʞʘʷ; 

4. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʕʧʠʥ, ʄʠʚʘʣ-ʘʛʨʦ, ʎʠʨʢʦʥ 

ʠ ʈʠʙʘʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʢʣʫʙʥʝʡ ʢʨʫʧʥʦʡ ʬʨʘʢʮʠʠ, ʧʦʵʪʦʤʫ 

ʪʨʝʙʫʝʪʩʷ ʦʛʨʘʥʠʯʝʥʠʝ ʧʝʨʠʦʜʘ ʨʘʟʚʠʪʠʷ ʙʦʪʚʳ ʠʣʠ ʫʚʝʣʠʯʝʥʠʝ ʛʫʩʪʦʪʳ 

ʧʦʩʘʜʢʠ; 

5. ɺ ʵʢʩʪʨʝʤʘʣʴʥʦ ʞʘʨʢʠʭ ʠ ʟʘʩʫʰʣʠʚʳʭ ʫʩʣʦʚʠʷʭ ʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʤʠ ʦʢʘʟʘʣʠʩʴ ʧʨʝʧʘʨʘʪʳ ʕʧʠʥ ʠ ʄʠʚʘʣ-ʘʛʨʦ, ʭʦʪʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʭ ʙʳʣʘ ʩʥʠʞʝʥʘ. 
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SUMMARY  

 

Accelerating the development of mini-tubers by treatment with growth 

regulators provides early formation of assimilation surface, increasing 

productivity and improving quality. 
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РЕЗЮМЕ 

 

ʅʘ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʦʡ ʨʳʭʣʦʩʫʧʝʩʯʘʥʥʦʡ ʧʦʯʚʝ ʚʥʝʩʝʥʠʝ ʚ 

ʧʨʝʜʧʦʩʘʜʦʯʥʫʶ ʢʫʣʴʪʠʚʘʮʠʶ N60ʈ60ʂ90 ʥʘ ʬʦʥʝ ʧʨʠʤʝʥʝʥʠʷ ʧʦʜ ʟʷʙʣʝʚʫʶ 

ʚʩʧʘʰʢʫ 60 ʪ/ʛʘ ʩʦʣʦʤʠʩʪʦʛʦ ʥʘʚʦʟʘ ʂʈʉ ʠ ʦʙʨʘʙʦʪʢʘ ʨʘʩʪʝʥʠʡ 

ʨʝʛʫʣʷʪʦʨʘʤʠ ʨʦʩʪʘ ʦʙʝʩʧʝʯʠʣʦ ʫʨʦʞʘʡʥʦʩʪʴ ʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ 240-

252 ʮ/ʛʘ. ʇʨʠʙʘʚʢʘ ʫʨʦʞʘʡʥʦʩʪʠ ʦʪ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʩʦʩʪʘʚʠʣʘ 16-28 

ʮ/ʛʘ. ʉʦʜʝʨʞʘʥʠʝ ʥʠʪʨʘʪʦʚ ʥʝ ʧʨʝʚʳʩʠʣʦ ʇɼʂ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʨʪʦʬʝʣʴ, ʨʝʛʫʣʷʪʦʨʳ ʨʦʩʪʘ, ʦʨʛʘʥʠʯʝʩʢʠʝ ʠ 

ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ, ʫʨʦʞʘʡʥʦʩʪʴ, ʩʪʨʫʢʪʫʨʘ, ʢʨʘʭʤʘʣ, ʥʠʪʨʘʪʳ, 

ɹʝʣʘʨʫʩʴ. 

 

ВВЕДЕНИЕ 

 

ɼʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʢʘʨʪʦʬʝʣʴ ʥʫʞʜʘʝʪʩʷ ʚ 26 

ʨʘʟʣʠʯʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʘʭ. ʀ ʫ ʢʘʞʜʦʛʦ ï ʩʚʦʷ ʬʫʥʢʮʠʷ. ʆʜʥʘʢʦ ʚ 

ʫʩʣʦʚʠʷʭ ʙʦʣʴʰʠʥʩʪʚʘ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥ ʦʥ ʠʩʧʳʪʳʚʘʝʪ 

ʥʘʠʙʦʣʴʰʫʶ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʤʘʢʨʦʵʣʝʤʝʥʪʘʭ: ʘʟʦʪʝ, ʬʦʩʬʦʨʝ ʠ ʢʘʣʠʠ, 

ʢʘʣʴʮʠʠ ʠ ʤʘʛʥʠʠ.  

ɺ ʧʝʨʚʳʡ ʧʝʨʠʦʜ ʞʠʟʥʠ ʨʘʩʪʝʥʠʡʝ ʢʘʨʪʦʬʝʣʷ ʪʨʝʙʫʪʁ ʥʝʤʥʦʛʦ 

ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʚ ʥʘʯʘʣʴʥʳʡ ʧʝʨʠʦʜ 

ʨʘʟʚʠʪʠʷ ʢʘʨʪʦʬʝʣʴ, ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ, ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ 

ʧʠʪʘʥʠʠ ʟʘ ʩʯʝʪ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʤʘʪʝʨʠʥʩʢʦʛʦ ʢʣʫʙʥʷ. ʅʘʠʙʦʣʴʰʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʢʘʨʪʦʬʝʣʴ ʧʦʪʨʝʙʣʷʝʪ ʚ ʧʝʨʠʦʜ 

ʙʫʪʦʥʠʟʘʮʠʠ ï ʮʚʝʪʝʥʠʷ, ʢʦʛʜʘ ʠʜʸʪ ʠʥʪʝʥʩʠʚʥʦʝ ʥʘʨʘʩʪʘʥʠʝ ʥʘʜʟʝʤʥʦʡ 

ʤʘʩʩʳ ʠ ʦʙʨʘʟʦʚʘʥʠʝ ʢʣʫʙʥʝʡ. ʂ ʢʦʥʮʫ ʚʝʛʝʪʘʮʠʠ ʧʦʪʨʝʙʣʝʥʠʝ ʵʣʝʤʝʥʪʦʚ 

ʧʠʪʘʥʠʷ ʫʤʝʥʴʰʘʝʪʩʷ, ʠ ʚ ʥʘʯʘʣʝ ʦʪʤʠʨʘʥʠʷ ʙʦʪʚʳ ʧʨʘʢʪʠʯʝʩʢʠ 

ʧʦʣʥʦʥʦʩʪʴʶ ʧʨʝʢʨʘʱʘʝʪʩʷ. 

ʆʯʝʥʴ ʦʪʟʳʚʯʠʚ ʢʘʨʪʦʬʝʣʴ ʥʘ ʚʥʝʩʝʥʠʝ ʥʘʚʦʟʘ, ʷʚʣʷʶʱʝʛʦʩʷ 

ʠʩʪʦʯʥʠʢʦʤ ʫʛʣʝʢʠʩʣʦʪʳ, ʥʝʦʙʭʦʜʠʤʳʭ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ. 

ʆʥ ʜʝʣʘʝʪ ʧʦʯʚʫ ʙʦʣʝʝ ʨʳʭʣʦʡ, ʯʪʦ ʫʣʫʯʰʘʝʪ ʩʪʨʫʢʪʫʨʫ ʧʦʯʚʳ, ʝʝ ʚʦʜʥʳʝ, 

ʚʦʟʜʫʰʥʳʝ ʠ ʪʝʧʣʦʚʳʝ ʩʚʦʡʩʪʚʘ; ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʧʦʯʚʝʥʥʳʭ 



ʈɸɿɼɽʃ 5. ʉɽʄɽʅʆɺʆɼʉʊɺʆ ʀ ʊɽʍʅʆʃʆɻʀʀ ʇʈʆʀɿɺʆɼʉʊɺɸ ʂɸʈʊʆʌɽʃʗ 

 

101 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ɺʥʝʩʝʥʠʝ ʪʦʣʴʢʦ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʥʝ ʧʦʣʥʦʩʪʴʶ 

ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʢʘʨʪʦʬʝʣʷ ʚ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚʘʭ, ʦʩʦʙʝʥʥʦ 

ʚ ʥʘʯʘʣʴʥʳʡ ʧʝʨʠʦʜ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ, ʢʦʛʜʘ ʦʨʛʘʥʠʯʝʩʢʠʝ ʫʜʦʙʨʝʥʠʷ ʥʝ 

ʫʩʧʝʣʠ ʚ ʜʦʩʪʘʪʦʯʥʦʡ ʩʪʝʧʝʥʠ ʤʠʥʝʨʘʣʠʟʦʚʘʪʴʩʷ ʠ ʧʝʨʝʡʪʠ ʚ 

ʣʝʛʢʦʨʘʩʪʚʦʨʠʤʳʝ ʩʦʝʜʠʥʝʥʠʷ. ʇʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʩʠʩʪʝʤʳ ʧʨʠʤʝʥʝʥʠʷ 

ʫʜʦʙʨʝʥʠʡ ʧʦʜ ʢʘʨʪʦʬʝʣʴ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʚʥʝʩʝʥʠʝ ʠ ʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ [4]. 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʩʪʠʤʫʣʷʪʦʨʳ ʨʦʩʪʘ ʧʨʠʦʙʨʝʪʘʶʪ ʚʩʝ ʙʦʣʴʰʫʶ 

ʧʦʧʫʣʷʨʥʦʩʪʴ ʚ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ. ɺʦ-ʧʝʨʚʳʭ, ʠʭ ʚʥʦʩʷʪ ʥʝ ʧʦʯʚʫ, ʘ ʧʦ 

ʣʠʩʪʴʷʤ, ʧʦʪʦʤʫ ʧʦʪʝʨʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʧʨʘʢʪʠʯʝʩʢʠ ʩʚʝʜʝʥʳ ʢ ʥʫʣʶ. ɺʦ-

ʚʪʦʨʳʭ, ʨʝʛʫʣʷʪʦʨʳ ʨʦʩʪʘ ʧʨʠ ʚʥʝʢʦʨʥʝʚʦʡ ʧʦʜʢʦʨʤʢʝ ʥʘʯʠʥʘʶʪ ʨʘʙʦʪʘʪʴ 

ʯʝʨʝʟ ʩʯʠʪʘʥʥʳʝ ʯʘʩʳ (ʘ ʥʝ ʜʥʠ, ʢʘʢ ʧʨʠʚʳʯʥʳʝ ʫʜʦʙʨʝʥʠʷ). ʀ ʚʩʝ 

ʙʣʘʛʦʜʘʨʷ ʪʦʤʫ, ʯʪʦ ʤʠʢʨʦ- ʠ ʤʘʢʨʦʵʣʝʤʝʥʪʳ ʚ ʥʠʭ ʩʦʜʝʨʞʘʪʩʷ ʚ ʭʝʣʘʪʥʦʡ 

(ʪʦ ʝʩʪʴ ʙʳʩʪʨʦʨʘʩʪʚʦʨʠʤʦʡ) ʬʦʨʤʝ. ʆʩʦʙʝʥʥʦ ʚʘʞʥʘ ʚʥʝʢʦʨʥʝʚʘʷ 

ʧʦʜʢʦʨʤʢʘ ʚʦ ʚʨʝʤʷ ʚʝʛʝʪʘʮʠʠ. ʂ ʪʦʤʫ ʞʝ ʯʝʨʝʟ ʣʠʩʪʴʷ ʨʘʩʪʝʥʠʝ ʤʦʞʝʪ 

ʚʧʠʪʘʪʴ ʚ 1,5ï2 ʨʘʟʘ ʙʦʣʴʰʝ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʯʝʤ ʯʝʨʝʟ ʢʦʨʥʠ. ɺ-

ʪʨʝʪʴʠʭ, ʦʥʠ ʫʚʝʣʠʯʠʚʘʶʪ ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ; 

ʩʦʢʨʘʱʘʶʪ ʩʨʦʢʠ ʩʦʟʨʝʚʘʥʠʷ; ʧʦʚʳʰʘʶʪ ʧʠʪʘʪʝʣʴʥʫʶ ʮʝʥʥʦʩʪʴ; 

ʫʣʫʯʰʘʶʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʙʦʣʝʟʥʷʤ, ʟʘʤʦʨʦʟʢʘʤ, ʟʘʩʫʭʝ ʠ ʜʨʫʛʠʤ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʬʘʢʪʦʨʘʤ; ʫʩʢʦʨʷʶʪ ʧʨʦʨʘʩʪʘʥʠʝ ʠ ʫʢʦʨʝʥʝʥʠʝ, ʠ 

ʚʳʧʦʣʥʷʶʪ ʨʷʜ ʜʨʫʛʠʭ ʬʫʥʢʮʠʡ. ʇʦ ʤʥʝʥʠʶ ʥʝʢʦʪʦʨʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, 

ʢʘʞʜʳʡ ʨʝʛʫʣʷʪʦʨ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ ʠʤʝʝʪ ʩʚʦʶ ʩʧʝʮʠʬʠʯʝʩʢʫʶ ʩʬʝʨʫ 

ʚʣʠʷʥʠʷ. 

ɹʦʣʴʰʦʡ ʥʘʙʦʨ ʩʪʠʤʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʫʞʝ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʩʝʣʴʩʢʦʤ 

ʭʦʟʷʡʩʪʚʝ, ʦʜʥʘʢʦ ʚ ʢʘʨʪʦʬʝʣʝʚʦʜʩʪʚʝ ʠʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʤʝʥʴʰʝʡ ʤʝʨʝ, 

ʯʝʤ ʥʘ ʟʝʨʥʦʚʳʭ, ʦʚʦʱʥʳʭ ʠ ʜʨʫʛʠʭ ʢʫʣʴʪʫʨʘʭ. ʎʝʣʝʥʘʧʨʘʚʣʝʥʥʦ 

ʧʨʠʤʝʥʷʷ ʨʝʛʫʣʷʪʦʨʳ ʨʦʩʪʘ ʥʘ ʧʦʩʘʜʢʘʭ ʢʘʨʪʦʬʝʣʷ ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ 

ʫʚʝʣʠʯʝʥʠʷ ʯʠʩʣʘ ʧʨʦʩʥʫʚʰʠʭʩʷ ʢʣʫʙʥʝʚʳʭ ʧʦʯʝʢ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʫʚʝʣʠʯʠʪʴ ʯʠʩʣʦ ʨʦʩʪʢʦʚ ʥʘ ʢʣʫʙʥʝ ʠ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʪʝʙʣʝʡ ʫ 

ʨʘʩʪʝʥʠʷ, ʩʬʦʨʤʠʨʦʚʘʪʴ ʙʦʣʝʝ ʤʦʱʥʳʡ ʢʫʩʪ. ɹʦʣʝʝ ʪʦʛʦ, ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʫʩʠʣʠʚʘʝʪʩʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʬʦʪʦʩʠʥʪʝʟʘ, 

ʫʩʢʦʨʷʝʪʩʷ ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʧʦʩʪʫʧʣʝʥʠʝ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠʟ ʣʠʩʪʴʝʚ, 

ʧʨʠ ʵʪʦʤ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠʭ ʥʘʢʦʧʣʝʥʠʝ ʚ ʭʦʟʷʡʩʪʚʝʥʥʦ ʮʝʥʥʳʭ ʦʨʛʘʥʘʭ ï 

ʢʣʫʙʥʷʭ. ɺʩʝ ʵʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ ʢʫʣʴʪʫʨʳ ʠ 

ʢʘʯʝʩʪʚʘ ʫʨʦʞʘʷ.  

ɺʘʞʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʪʝʭʥʦʣʦʛʠʠ 

ʚʳʨʘʱʠʚʘʥʠʷ ʢʘʨʪʦʬʝʣʷ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʵʬʬʝʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ 

ʧʨʠʤʝʥʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ ï 

ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʬʘʢʪʦʨʘ ʧʦʚʳʰʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. [1,2,4] 

ʅʘʠʙʦʣʝʝ ʚʘʞʥʳʤ ʚ ʞʠʟʥʠ ʢʘʨʪʦʬʝʣʷ ʷʚʣʷʝʪʩʷ ʚʪʦʨʦʡ ʧʝʨʠʦʜ. ɺ ʵʪʦ 

ʚʨʝʤʷ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʜʦ 65...75% ʫʨʦʞʘʷ ʢʣʫʙʥʝʡ. ʇʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ, 

ʩʢʣʘʜʳʚʘʶʱʠʝʩʷ ʚ ʵʪʦʪ ʧʝʨʠʦʜ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʧʨʝʜʝʣʷʶʪ ʝʛʦ ʫʨʦʚʝʥʴ. 
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ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʚʣʠʷʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ, ʤʠʥʝʨʘʣʴʥʳʡ 

ʫʜʦʙʨʝʥʠʡ ʠ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʢʘʨʪʦʬʝʣʷ 

ʩʦʨʪʘ çʉʢʘʨʙè ʧʨʦʚʦʜʠʣʠ ʚ ʪʝʯʝʥʠʝ ʪʨʝʭ ʣʝʪ (2010ï2012 ʛ) ʥʘ ʦʧʳʪʥʦʤ 

ʧʦʣʝ ɻʨʦʜʥʝʥʩʢʦʛʦ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʆʧʳʪ 

ʟʘʢʣʘʜʳʚʘʣʩʷ ʥʘ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʦʡ, ʨʳʭʣʦʩʫʧʝʩʯʘʥʥʦʡ, ʧʦʜʩʪʠʣʘʝʤʦʡ ʩ 

ʛʣʫʙʠʥʳ 0,9 ʤ. ʤʦʨʝʥʳʤ ʩʫʛʣʠʥʢʦʤ ʧʦʯʚʝ ʚ ʯʝʪʳʨʝʭʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ. 

ɸʛʨʦʭʠʤʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʘʭʦʪʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʠʤʝʣʘ ʩʣʝʜʫʶʱʠʝ 

ʧʦʢʘʟʘʪʝʣʠ: ʈ2ʆ5 ï 295 ʤʛ/ʢʛ ʧʦʯʚʳ, ʂ2ʆ ï 175 ʤʛ/ʢʛ ʧʦʯʚʳ, ʛʫʤʫʩ ï 1,95%, 

ʨʅ ʂʉI ï 6,27. 

ʉʭʝʤʘ ʦʧʳʪʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʘ ʠʟʫʯʝʥʠʝ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ (ʕʧʠʥ, 

ʅʦʚʦʩʠʣ, ʇʦʪʝʡʪʠʥ, ɻʠʜʨʦʛʫʤʘʪ ʪʦʨʬʘ) ʥʘ ʬʦʥʝ ʧʨʠʤʝʥʝʥʠʷ ʧʦʜ ʟʷʙʣʝʚʫʶ 

ʚʩʧʘʰʢʫ 60 ʪ/ʛʘ ʥʘʚʦʟʘ ʂʈʉ ʠ ʧʨʝʜʧʦʩʝʚʥʦʛʦ ʚʥʝʩʝʥʠʷ N60ʈ60ʂ90. ʇʦ 

ʚʘʨʠʘʥʪʘʤ ʧʨʦʚʦʜʠʣʘʩʴ ʪʨʝʭʢʨʘʪʥʘʷ ʦʙʨʘʙʦʪʢʘ (1-ʷ ʚ ʥʘʯʘʣʝ ʮʚʝʪʝʥʠʷ, 2-

 ̫ï ʤʘʩʩʦʚʦʝ ʮʚʝʪʝʥʠʝ, 3-ʷ ʯʝʨʝʟ ʩʝʤʴ ʜʥʝʡ ʧʦʩʣʝ ʚʪʦʨʦʡ ʦʙʨʘʙʦʪʢʠ). 

ɸʛʨʦʪʝʭʥʠʢʘ ʚʦʟʜʝʣʳʚʘʥʠʷ ʢʘʨʪʦʬʝʣʷ ï ʦʙʱʝʧʨʠʥʷʪʘ ̫ ʜʣʷ 

ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ [3]. ʉʭʝʤʘ ʦʧʳʪʘ ʙʳʣʘ ʨʝʘʣʠʟʦʚʘʥʘ ʥʘ ʬʦʥʝ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ. ʋʯʝʪ ʫʨʦʞʘʷ ï ʩʧʣʦʰʥʦʡ, 

ʧʦʜʝʣʷʥʦʯʥʳʡ. 

ʉʦʜʝʨʞʘʥʠʝ ʢʨʘʭʤʘʣʘ ʚ ʢʣʫʙʥʷʭ ʢʘʨʪʦʬʝʣʷ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʕʚʝʨʩʫ. 

ʥʠʪʨʘʪʳ ï ʢʦʣʦʨʠʤʝʪʨʠʯʝʩʢʦʤ ʵʢʩʧʨʝʩʩ ʤʝʪʦʜʦʤ, ʩʪʨʫʢʪʫʨʫ ʠ ʪʦʚʘʨʥʦʩʪʴ 

ʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʬʨʘʢʮʠʷʤ: ï ʢʨʫʧʥʳʝ ʢʣʫʙʥʠ ʙʦʣʝʝ 

60 ʤʤ; ï ʩʨʝʜʥʠʝ ʦʪ 40 ʜʦ 60 ʤʤ; ï ʤʝʣʢʠʝ ʜʦ 40 ʤʤ. 

 

РЕЗУЛЬТАТЫ ИССЛЕДОВАНИЙ 

 

ɺ 2010 ʛʦʜʫ ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʩ ʬʦʥʦʚʳʤ ʚʥʝʩʝʥʠʝʤ ʥʘʚʦʟʘ 60 

ʪ/ʛʘ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠʟ ʨʘʩʯʝʪʘ N60ʈ60ʂ90 ʫʨʦʞʘʡʥʦʩʪʴ ʢʣʫʙʥʝʡ 

ʢʘʨʪʦʬʝʣʷ ʩʦʩʪʘʚʠʣʘ 215 ʮ/ʛʘ. ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʨʘʩʪʝʥʠʡ ʠʟʫʯʘʝʤʳʤʠ 

ʨʝʛʫʣʷʪʦʨʘʤʠ ʨʦʩʪʘ ʫʨʦʞʘʡʥʦʩʪʴ ʢʘʨʪʦʬʝʣʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ 

ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʥʘ 20ï32 ʮ/ʛʘ. ɺʦ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʙʳʣʘ ʧʦʣʫʯʝʥʘ 

ʜʦʩʪʦʚʝʨʥʘʷ ʧʨʠʙʘʚʢʘ ʫʨʦʞʘʡʥʦʩʪʠ ʧʨʠ ʫʨʦʚʥʝ ʅʉʈ 18,3. ɺ ʜʘʥʥʳʡ ʛʦʜ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʠʙʦʣʴʰʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʢʣʫʙʥʝʡ ʥʘʙʣʶʜʘʣʘʩʴ ʚ ʚʘʨʠʘʥʪʝ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʇʦʪʝʡʪʠʥʘ, ʢʦʪʦʨʘʷ ʩʦʩʪʘʚʠʣʘ 247 ʮ/ʛʘ. ʇʨʠ ʦʙʨʘʙʦʪʢʝ 

ʨʘʩʪʝʥʠʡ ʕʧʠʥʦʤ ʫʨʦʞʘʡʥʦʩʪʴ ʢʘʨʪʦʬʝʣʷ ʙʳʣʘ ʩʘʤʦʡ ʥʠʟʢʦʡ ï 235 ʮ/ʛʘ. 

ɺ 2011 ʛʦʜʫ ʚ ʚʘʨʠʘʥʪʝ ʙʝʟ ʦʙʨʘʙʦʪʢʠ ʨʘʩʪʝʥʠʡ ʨʝʛʫʣʷʪʦʨʘʤʠ ʨʦʩʪʘ 

ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 230 ʮ/ʛʘ, ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʨʘʩʪʝʥʠʡ ʨʝʛʫʣʷʪʦʨʘʤʠ 

ʨʦʩʪʘ ʕʧʠʥʦʤ ʠ ɻʠʜʨʦʛʫʤʘʪʦʤ ʪʦʨʬʘ ʫʨʦʞʘʡʥʦʩʪʴ ʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ 

ʩʦʩʪʘʚʠʣʘ 245 ʠ 249 ʮ/ʛʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʫʨʦʞʘʡʥʦʩʪʴ 

ʥʘʙʣʶʜʘʣʘʩʴ ʚ ʚʘʨʠʘʥʪʘʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʇʦʪʝʡʪʠʥʘ ʠ ʅʦʚʦʩʠʣʘ ï 258 ʠ 

255 ʮ/ʛʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺʩʝ ʠʟʫʯʘʝʤʳʝ ʧʨʝʧʘʨʘʪʳ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ 

ʫʚʝʣʠʯʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʢʦʥʪʨʦʣʝʤ ʥʘ 15ï28 ʮ.  
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ɺ 2012 ʛʦʜʫ, ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 2011 ʛʦʜʫ, ʧʨʦʠʩʭʦʜʠʪ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ 

ʩʥʠʞʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ. ɺ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ 

ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 226 ʮ/ʛʘ, ʚ ʚʘʨʠʘʥʪʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʕʧʠʥʘ ï 240 

ʮ/ʛʘ, ʇʦʪʝʡʪʠʥʘ ï 251 ʮ/ʛʘ, ʅʦʚʦʩʠʣʘ ï 254 ʮ/ʛʘ, ɻʠʜʨʦʛʫʤʘʪʘ ʪʦʨʬʘ ï 246 

ʮ/ʛʘ. ɼʦʩʪʦʚʝʨʥʘʷ ʧʨʠʙʘʚʢʘ ʫʨʦʞʘʡʥʦʩʪʠ ʥʘʭʦʜʠʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 14 ʮ/ʛʘ 

ʜʦ 28 ʮ/ʛʘ, ʧʨʠ ʅʉʈ 13,5.  

ɺ ʩʨʝʜʥʝʤ ʟʘ 3 ʛʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠ ʠʟʫʯʝʥʠʠ ʧʨʠʤʝʥʝʥʠʷ 

ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ ʥʘ ʧʦʩʘʜʢʘʭ ʢʘʨʪʦʬʝʣʷ ʩʦʨʪʘ ʉʢʘʨʙ ʙʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʟʫʯʘʝʤʳʝ ʧʨʝʧʘʨʘʪʳ ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʚʝʣʠʯʝʥʠʶ 

ʫʨʦʞʘʡʥʦʩʪʠ ʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʥʘ 16ï28 ʮ/ʛʘ 

(ʪʘʙʣʠʮʘ 1). ɼʦʩʪʦʚʝʨʥʘʷ ʧʨʠʙʘʚʢʘ ʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ ʙʳʣʘ ʧʦʣʫʯʝʥʦ ʚ 

ʚʘʨʠʘʥʪʘʭ, ʛʜʝ ʠʟʫʯʘʣʦʩʴ ʜʝʡʩʪʚʠʝ ʅʦʚʦʩʠʣʘ ʠ ʇʦʪʝʡʪʠʥʘ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʪʨʦʣʝʤ ʧʨʠʙʘʚʢʘ ʚ ʵʪʠʭ ʚʘʨʠʘʥʪʘʭ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʦʩʪʘʚʠʣʘ 27 ʠ 28 

ʮ/ʛʘ. ɺ ʚʘʨʠʘʥʪʝ, ʛʜʝ ʧʨʠʤʝʥʷʣʩʷ ʨʝʛʫʣʷʪʦʨ ʨʦʩʪʘ ʕʧʠʥ, ʧʦʣʫʯʝʥʘ ʪʘʢʞʝ 

ʜʦʩʪʦʚʝʨʥʘʷ ʧʨʠʙʘʚʢʘ ʢʣʫʙʥʝʡ, ʦʜʥʘʢʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʅʦʚʦʩʠʣʦʤ ʠ 

ʇʦʪʝʡʪʠʥʦʤ ʦʥʘ ʙʳʣʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʠʞʝ ʥʘ 11 ʠ 12 ʮ.  

 

ʊʘʙʣʠʮʘ 1 - ʋʨʦʞʘʡʥʦʩʪʴ ʢʘʨʪʦʬʝʣʷ ʟʘ 2010-2012 ʛʛ., ʮ/ʛʘ 

 

ɺʘʨʠʘʥʪ 

ʋʨʦʞʘʡʥʦʩʪʴ, ʮ/ʛʘ 

ɻʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʉʨʝʜʥʝʝ 

ʟʘ 3 ʛʦʜʘ 
ʇʨʠʙʘʚʢʘ 

2010 ʛ. 2011 ʛ. 2012 ʛ. 

1.ʌʆʅ ʅʘʚʦʟ 

60 ʪ/ʛʘ + 

N60ʈ60 ʂ90 ï 

ʢʦʥʪʨʦʣʴ 

215 230 226 224 - 

2.ʌʆʅ+ 

ʕʧʠʥ 
235 245 240 240 16 

3.ʌʆʅ + 

ʇʦʪʝʡʪʠʥ 
247 258 251 252 28 

4. ʌʆʅ + 

ʅʦʚʦʩʠʣ 
244 255 254 251 27 

5.ʌʆʅ + 

ɻʠʜʨʦʛʫʤʘʪ 

ʪʦʨʬʘ 

240 249 246 245 21 

ʅʉʈ 0,5 18,3 14,8 13,5   

 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʜʝʡʩʪʚʠʷ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ 

ʢʘʨʪʦʬʝʣʷ ʤʳ ʧʨʦʩʣʝʜʠʣʠ ʜʠʥʘʤʠʢʫ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʘʥʜʘʨʪʥʦʡ 

(ʢʨʫʧʥʳʭ, ʩʨʝʜʥʠʭ ʢʣʫʙʥʝʡ) ʠ ʥʝ ʩʪʘʥʜʘʨʪʥʦʡ ʬʨʘʢʮʠʡ (ʤʝʣʢʠʝ). 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦ ʛʦʜʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘʙʣʶʜʝʥʠʡ ʙʳʣʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʨʝʛʫʣʷʪʦʨʳ ʨʦʩʪʘ ʧʦ-ʨʘʟʥʦʤʫ ʚʣʠʷʶʪ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʢʨʫʧʥʳʭ, ʩʨʝʜʥʠʭ ʠ ʤʝʣʢʠʭ ʢʣʫʙʥʝʡ ʠʟʫʯʘʝʤʳʭ ʩʦʨʪʦʚ. ɺ 2010 ʛʦʜʫ, 
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ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʪʘʥʜʘʨʪʥʳʭ ʢʣʫʙʥʝʡ ʦʪʤʝʯʘʣʦʩʴ ʚ ʚʘʨʠʘʥʪʘʭ ʩ 

ʕʧʠʥʦʤ ʠ ɻʠʜʨʦʛʫʤʘʪʦʤ ʪʦʨʬʘ ï 92 ʠ 91% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʚʘʨʠʘʥʪʘʭ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʇʦʪʝʡʪʠʥ ʠ ʅʦʚʦʩʠʣ ʩʪʘʥʜʘʨʪʥʳʭ 

ʢʣʫʙʥʝʡ ʙʳʣʦ 89 ʠ 90% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʘ ʢʦʥʪʨʦʣʝ ï 87%. 

 

ʊʘʙʣʠʮʘ 2 - ʉʪʨʫʢʪʫʨʘ ʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ ʚ ʩʨʝʜʥʝʤ ʟʘ ʪʨʠ ʛʦʜʘ 

ʠʩʩʣʝʜʦʚʘʥʠʡ (2010ï2012 ʛʛ.) %. 

 

ɺʘʨʠʘʥʪʳ 

ʉʪʘʥʜʘʨʪʥʳʝ ʢʣʫʙʥʠ ʅʝʩʪʘʥʜʘʨʪʥʳʝ ʢʣʫʙʥʠ 

2010 

ʛ 

2011 

ʛ. 

2012 

ʛ. 

ʉʨʝʜ-

ʥʝʝ 

ʟʘ 3 

ʛʦʜʘ 

2010 

ʛ. 

2011 

ʛ. 

2012 

ʛ. 

ʉʨʝʜ-

ʥʝʝ 

ʟʘ 3 

ʛʦʜʘ 

1.ʌʆʅ 

ʅʘʚʦʟ 60 ʪ/ʛʘ 

+ N60ʈ60 ʂ90 ï 

ʢʦʥʪʨʦʣʴ 

87 89 81 85,7 13 11 19 14,3 

2. ʌʆʅ+ 

ʕʧʠʥ 
92 92 84 89,3 8 8 16 10,7 

3.ʌʆʅ + 

ʇʦʪʝʡʪʠʥ 
89 96 85 90,0 11 4 15 10,0 

4. ʌʆʅ + 

ʅʦʚʦʩʠʣ 
90 95 86 90,3 10 5 14 9,7 

5.ʌʆʅ + 

ɻʠʜʨʦʛʫʤʘʪ 

ʪʦʨʬʘ 

91 92 87 90,0 9 8 13 10,0 

 

ɺ 2011 ʛʦʜʫ ʦʪʤʝʯʝʥʦ ʩʘʤʦʝ ʥʠʟʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʝʩʪʘʥʜʘʨʪʥʳʭ 

(ʤʝʣʢʠʭ) ʢʣʫʙʥʝʡ 4ï11%. ɺ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʩʪʘʥʜʘʨʪʥʳʭ ʢʣʫʙʥʝʡ 

ʙʳʣʦ 89%, ʘ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʕʧʠʥʘ ʠ ɻʠʜʨʦʛʫʤʘʪʘ ʪʦʨʬʘ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ 

ʩʦʩʪʘʚʠʣ 92%. ʅʘʠʙʦʣʴʰʠʡ ʚʳʭʦʜ ʩʪʘʥʜʘʨʪʥʳʭ ʢʣʫʙʥʝʡ ʦʪʤʝʯʘʣʩʷ ʧʨʠ 

ʧʨʠʤʝʥʝʥʠʠ ʇʦʪʝʡʪʠʥʘ ʠ ʅʦʚʦʩʠʣʘ ï 95 ʠ 96% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɺ 2012 ʛʦʜʫ ʠʟ-ʟʘ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʚʳʭʦʜ ʩʪʘʥʜʘʨʪʥʳʭ ʢʣʫʙʥʝʡ 

ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʠʣʩʷ, ʥʦ ʚ ʩʨʝʜʥʝʤ ʧʦ ʚʘʨʠʘʥʪʘʤ ʦʪʣʠʯʠʷ ʙʳʣʠ ʥʝ 

ʟʥʘʯʠʪʝʣʴʥʳ. ʊʘʢ, ʥʘʠʙʦʣʴʰʠʡ ʚʳʭʦʜ ʩʪʘʥʜʘʨʪʥʳʭ ʢʣʫʙʥʝʡ ʠʤʝʝʪʩʷ ʚ 

ʚʘʨʠʘʥʪʝ ˉ5, ʩ ʧʨʠʤʝʥʝʥʠʝʤ ɻʠʜʨʦʛʫʤʘʪʘ ʪʦʨʬʘ (87%). ʅʘ ʅʦʚʦʩʠʣ, 

ʇʦʪʝʡʪʠʥ ʠ ʕʧʠʥ ʧʨʠʰʣʦʩʴ ʧʦ 86, 85 ʠ 84% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʅʘ 

ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʪʦʚʘʨʥʘʷ ʬʨʘʢʮʠʷ ʩʦʩʪʘʚʠʣʘ 81%. 

ɺ ʩʨʝʜʥʝʤ ʟʘ 3 ʛʦʜʘ ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʩʪʘʥʜʘʨʪʥʳʭ ʢʣʫʙʥʝʡ 

ʙʳʣʦ 85,7%, ʚ ʚʘʨʠʘʥʪʘʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʩʪʘʥʜʘʨʪʥʳʭ 

ʢʣʫʙʥʝʡ ʙʳʣʦ ʥʘ 3,6ï4,6% ʙʦʣʴʰʝ (89,3ï90,3%) ʆʜʥʘʢʦ ʩʫʱʝʩʪʚʝʥʥʦʡ 

ʨʘʟʥʠʮʳ ʤʝʞʜʫ ʚʘʨʠʘʥʪʘʤʠ ʥʝ ʦʪʤʝʯʝʥʦ 

ʂʘʨʪʦʬʝʣʴ, ʢʘʢ ʠ ʜʨʫʛʠʝ ʢʣʫʙʥʝʧʣʦʜʳ, ʩʦʜʝʨʞʠʪ ʤʥʦʛʦ ʚʦʜʳ. 

ʇʦʵʪʦʤʫ ʚʦʧʨʦʩʳ ʙʠʦʭʠʤʠʠ ʢʘʨʪʦʬʝʣʴʥʳʭ ʢʣʫʙʥʝʡ ʧʨʝʜʩʪʘʚʣʷʶʪ 
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ʠʩʢʣʶʯʠʪʝʣʴʥʳʡ ʠʥʪʝʨʝʩ, ʦʪ ʠʭ ʨʝʰʝʥʠʷ ʟʘʚʠʩʷʪ ʚʦʟʤʦʞʥʦʩʪʠ ʣʫʯʰʝʛʦ 

ʩʦʭʨʘʥʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʘʨʪʦʬʝʣʴʥʦʛʦ ʩʳʨʴʷ. ʇʦ ʩʦʩʪʘʚʫ ʩʫʭʠʭ 

ʚʝʱʝʩʪʚ ʢʘʨʪʦʬʝʣʴ ʙʣʠʟʦʢ ʢ ʟʝʨʥʦʚʳʤ ʢʫʣʴʪʫʨʘʤ, ʧʨʝʚʳʰʘʷ ʠʭ ʧʦ 

ʢʦʣʠʯʝʩʪʚʫ ʫʛʣʝʚʦʜʦʚ (ʢʨʘʭʤʘʣʘ) ʠ ʫʩʪʫʧʘʷ ʠʤ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʙʝʣʢʘ. 

ʅʘʨʘʚʥʝ ʩ ʧʦʣʫʯʝʥʠʝʤ ʚʳʩʦʢʠʭ ʫʨʦʞʘʝʚ ʢʘʨʪʦʬʝʣʷ, ʩʪʦʠʪ ʚʦʧʨʦʩ ʠ 

ʧʦʣʫʯʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʳʭ ʢʣʫʙʥʝʡ, ʩ ʥʝʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʥʠʪʨʘʪʦʚ. 

ɺʣʠʷʥʠʝ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ ʥʘ ʢʘʯʝʩʪʚʦ ʢʘʨʪʦʬʝʣʷ ʩʦʨʪʘ ʉʢʘʨʙ 

ʤʦʞʥʦ ʧʨʦʩʣʝʜʠʪʴ ʚ ʪʘʙʣʠʮʝ 3. 

 

ʊʘʙʣʠʮʘ 3 - ɺʣʠʷʥʠʝ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʠ ʩʙʦʨ 

ʢʨʘʭʤʘʣʘ ʚ ʢʣʫʙʥʷʭ ʢʘʨʪʦʬʝʣʷ, %. ʟʘ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

 

ɺʘʨʠʘʥʪ 

ʉʦʜʝʨʞʘʥʠʝ ʢʨʘʭʤʘʣʘ, % 

ʇ
ʨ
ʠ
ʙ
ʘ
ʚ
ʢ
ʘ

 ʉʙʦʨ ʢʨʘʭʤʘʣʘ, ʮ/ʛʘ 

ʇ
ʨ
ʠ
ʙ
ʘ
ʚ
ʢ
ʘ

 

ɻʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʉ
ʨ
ʝ
ʜ
ʥ
ʝ
ʝ
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2010 2011 2012 2010 2011 2012 

1.ʌʆʅ 

ʅʘʚʦʟ 60 

ʪ/ʛʘ + 

N60ʈ60 

ʂ90 ï 

ʢʦʥʪʨʦʣʴ 

15,1 15,0 15,2 15,1 - 32,5 34,5 34,4 33,8 - 

2. ʌʆʅ+ 

ʕʧʠʥ 
15,8 15,6 15,5 15,6 0,5 37,1 38,2 37,2 37,5 3,7 

3.ʌʆʅ + 

ʇʦʪʝʡʪʠ

ʥ 

16,0 15,9 15,9 15,9 0,8 39,5 41,0 39,9 40,1 6,3 

4. ʌʆʅ 

+ 

ʅʦʚʦʩʠʣ 

16,0 15,9 15,6 15,8 0,7 39,0 40,5 39,6 39,7 5,9 

5.ʌʆʅ + 

ɻʠʜʨʦʛʫ-

ʤʘʪ 

ʪʦʨʬʘ 

15,9 15,7 15,8 15,8 0,7 38,2 39,1 38,9 38,7 4,9 

ʅʉʈ 0,5 0,6 0,4 0,6        

 

ʅʘʢʦʧʣʝʥʠʝ ʢʨʘʭʤʘʣʘ ʟʘʚʠʩʠʪ ʦʪ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ, ʯʝʤ ʙʦʣʝʝ 

ʩʦʣʥʝʯʥʘʷ ʠ ʞʘʨʢʘʷ ʧʦʛʦʜʘ, ʪʝʤ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʢʨʘʭʤʘʣʘ 

ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʚ ʢʣʫʙʥʷʭ. ʇʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ 2010 ʛʦʜ ʙʳʣʠ ʥʘʠʙʦʣʝʝ 

ʦʧʪʠʤʘʣʴʥʳʤʠ ʜʣʷ ʥʘʢʦʧʣʝʥʠʷ ʢʨʘʭʤʘʣʘ. ʉʦʜʝʨʞʘʥʠʝ ʢʨʘʭʤʘʣʘ ʚ 

ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʩʦʩʪʘʚʠʣʦ 15,1%, ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʕʧʠʥʘ ï 15,8%, 

ʇʦʪʝʡʪʠʥʘ ï 16,0%, ʅʦʚʦʩʠʣʘ ï ʧʦ 16,0%, ɻʠʜʨʦʛʫʤʘʪʘ ʪʦʨʬʘ ï 15,9%. 

ʉʙʦʨ ʢʨʘʭʤʘʣʘ ʩ 1 ʛʘ ʥʘ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʩʦʩʪʘʚʠʣʦ 32,5 ʮ/ʛʘ, ʚ 
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ʚʘʨʠʘʥʪʘʭ ʩ ʕʧʠʥʦʤ ï 37,1, ʇʦʪʝʡʪʠʥʦʤ ï 39,5, ʅʦʚʦʩʠʣʦʤ ï 39,0, 

ɻʠʜʨʦʛʫʤʘʪʦʤ ʪʦʨʬʘ ï 38,2 ʮ/ʛʘ. ʅʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ 

ʦʪʤʝʯʝʥʦ ʚ ʚʘʨʠʘʥʪʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʇʦʪʝʡʪʠʥʘ ï 39,5 ʮ/ʛʘ. 

ɺ 2011 ʛʦʜʫ ʥʘʙʣʶʜʘʣʦʩʴ ʩʥʠʞʝʥʠʝ ʥʘʢʦʧʣʝʥʠʷ ʢʨʘʭʤʘʣʘ, ʪʘʢ ʚ 

ʢʦʥʪʨʦʣʝ ʩʦʜʝʨʞʘʥʠʝ ʢʨʘʭʤʘʣʘ ʩʦʩʪʘʚʠʣʦ 15,0%, ʘ ʩʙʦʨ ʢʨʘʭʤʘʣʘ ʩ 1 ʛʘ ï 

34,5 ʮ/ʛʘ. ʅʘʠʙʦʣʴʰʝʝ ʥʘʢʦʧʣʝʥʠʝ ʢʨʘʭʤʘʣʘ ʚ ʢʣʫʙʥʷʭ ʢʘʨʪʦʬʝʣʷ 

ʥʘʙʣʶʜʘʣʦʩʴ ʚ ʚʘʨʠʘʥʪʘʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʇʦʪʝʡʪʠʥʘ ʠ ʅʦʚʦʩʠʣʘ ï ʧʦ 

15,9%, ʘ ʩʙʦʨ ʢʨʘʭʤʘʣʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʦʩʪʘʚʠʣ 41,0 ʠ 40,5 ʮ/ʛʘ. ʇʨʠ 

ʧʨʠʤʝʥʝʥʠʠ ʕʧʠʥʘ ʠ ɻʠʜʨʦʛʫʤʘʪʘ ʪʦʨʬʘ ʩʦʜʝʨʞʘʥʠʝ ʢʨʘʭʤʘʣʘ ʩʦʩʪʘʚʠʣʦ - 

15,6 ʠ 15,7 ʮ/ʛʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɺ 2012 ʛʦʜʫ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʝʙʘʥʠʝ ʩʦʜʝʨʞʘʥʠʷ 

ʢʨʘʭʤʘʣʘ ʧʦ ʚʘʨʠʘʥʪʘʤ, ʪʘʢ ʚ ʚʘʨʠʘʥʪʘʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʕʧʠʥʘ ʠ ʅʦʚʦʩʠʣʘ 

ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʢʨʘʭʤʘʣʘ ʠ ʩʦʩʪʘʚʠʣʦ 15,5 ʠ 15,6% 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʅʝʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʢʨʘʭʤʘʣʘ ʥʘʙʣʶʜʘʣʦʩʴ ʚ 

ʚʘʨʠʘʥʪʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ɻʠʜʨʦʛʫʤʘʪʘ ʪʦʨʬʘ ʠ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ, ʯʪʦ ʚ 

ʠʪʦʛʝ ʩʦʩʪʘʚʠʣʦ 15,8 ʠ 15,2% . ɺʳʭʦʜ ʢʨʘʭʤʘʣʘ ʩ ʦʜʥʦʛʦ ʛʝʢʪʘʨʘ ʧʦ ʚʩʝʤ 

ʚʘʨʠʘʥʪʘʤ ʩʫʱʝʩʪʚʝʥʥʦ ʫʤʝʥʴʰʠʣʩʷ ʚʩʣʝʜʩʪʚʠʝ ʩʥʠʞʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʠ 

ʧʦ ʥʝʢʦʪʦʨʳʤ ʚʘʨʠʘʥʪʘʤ ʩʥʠʞʝʥʠʷ ʢʨʘʭʤʘʣʠʩʪʦʩʪʠ. ɺ ʢʦʥʪʨʦʣʝ ʧʨʠ 

ʩʦʜʝʨʞʘʥʠʠ ʢʨʘʭʤʘʣʘ 15,2% ʩʙʦʨ ʢʨʘʭʤʘʣʘ ʩ 1 ʛʘ ʩʦʩʪʘʚʠʣ 34,4 ʮ. 

ʅʘʠʙʦʣʴʰʠʡ ʚʳʭʦʜ ʢʨʘʭʤʘʣʘ ʥʘʙʣʶʜʘʣʩʷ ʚ ʚʘʨʠʘʥʪʝ ʩ ʇʦʪʝʡʪʠʥʦʤ 

(39,9ʮ/ʛʘ). ɺ ʚʘʨʠʘʥʪʝ, ʛʜʝ ʨʘʩʪʝʥʠʷ ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ ʕʧʠʥʦʤ, ʩʦʜʝʨʞʘʥʠʝ 

ʢʨʘʭʤʘʣʘ ʩʦʩʪʘʚʠʣʦ 37,2, ʅʦʚʦʩʠʣʦʤ ï 39,6 ʠ ɻʠʜʨʦʛʫʤʘʪʦʤ ʪʦʨʬʘ ï 

38,9 ʮ/ʛʘ. 

ɿʘ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ (2010ï2012 ʛʛ.) ʨʝʛʫʣʷʪʦʨʳ ʨʦʩʪʘ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʫʚʝʣʠʯʝʥʠʶ ʥʘʢʦʧʣʝʥʠʷ ʢʨʘʭʤʘʣʘ ʚ ʢʣʫʙʥʷʭ ʢʘʨʪʦʬʝʣʷ 

ʩʦʨʪʘ ʉʢʘʨʙ ʥʘ 0,5-0,8%. ɺ ʩʨʝʜʥʝʤ ʟʘ 3 ʛʦʜʘ ʩʦʜʝʨʞʘʥʠʝ ʢʨʘʭʤʘʣʘ ʚ 

ʢʣʫʙʥʷʭ ʢʘʨʪʦʬʝʣʷ ʩʦʩʪʘʚʠʣʘ 15,1ï15,9% . ʇʨʠ ʨʘʩʯʝʪʝ ʩʙʦʨʘ ʢʨʘʭʤʘʣʘ ʩ 

ʦʜʥʦʛʦ ʛʝʢʪʘʨʘ ʙʳʣʘ ʦʪʤʝʯʝʥʘ ʪʘʢ ʞʝ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʪʝʥʜʝʥʮʠʷ ʚʣʠʷʥʠʷ 

ʠʟʫʯʘʝʤʳʭ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ. ɼʝʡʩʪʚʠʝ ʚʩʝʭ ʧʨʝʧʘʨʘʪʦʚ ʙʳʣʦ 

ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʦ (ʪʘʙʣʠʮʘ 3). ɺ ʩʨʝʜʥʝʤ ʟʘ 3 ʛʦʜʘ ʧʨʠʙʘʚʢʘ 

ʢʨʘʭʤʘʣʘ ʩʦʨʪʘ ʉʢʘʨʙ ʩʦʩʪʘʚʠʣʘ 3,7ï6,3 ʮ/ʛʘ. ʅʘʠʙʦʣʴʰʠʡ ʩʙʦʨ ʢʨʘʭʤʘʣʘ 

ʙʳʣ ʧʦʣʫʯʝʥ ʦʪ ʜʝʡʩʪʚʠʷ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ ʇʦʪʝʡʪʠʥ ʠ ʅʦʚʦʩʠʣ, 

ʢʦʪʦʨʳʡ ʩʦʩʪʘʚʠʣ 40,1 ʠ 39,7 ʮ/ʛʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ʋʜʦʙʨʝʥʠʷ, ʷʚʣʷʷʩʴ ʤʦʱʥʳʤ ʬʘʢʪʦʨʦʤ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʨʠ ʠʭ ʥʝʦʜʥʦʢʨʘʪʥʦʤ ʧʨʠʤʝʥʝʥʠʠ 

ʤʦʛʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʥʘʢʦʧʣʝʥʠʶ ʪʦʢʩʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʚ ʧʨʦʜʫʢʮʠʠ. 

ɺʘʞʥʫʶ ʨʦʣʴ ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʜʫʢʮʠʠ ʟʘʥʠʤʘʝʪ ʩʦʜʝʨʞʘʥʠʝ ʥʠʪʨʘʪʦʚ, 

ʇɼʂ ʜʣʷ ʢʘʨʪʦʬʝʣʷ ʩʦʩʪʘʚʣʷʝʪ 150 ʤʛ/ʢʛ. ʅʘʤʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʚʣʠʷʥʠʝ 

ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ ʥʘ ʥʘʢʦʧʣʝʥʠʝ ʥʠʪʨʘʪʦʚ ʚ ʢʣʫʙʥʷʭ ʢʘʨʪʦʬʝʣʷ 

(ʪʘʙʣʠʮʘ 4). 

ɸʥʘʣʠʟ ʜʘʥʥʦʡ ʪʘʙʣʠʮʳ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʟʘ ʪʨʠ ʛʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʨʝʛʫʣʷʪʦʨʳ ʨʦʩʪʘ ʫʚʝʣʠʯʠʚʘʶʪ ʩʦʜʝʨʞʘʥʠʝ 

ʥʠʪʨʘʪʦʚ ʚ ʢʣʫʙʥʷʭ ʢʘʨʪʦʬʝʣʷ ʚ ʩʨʝʜʥʝʤ ʥʘ 12,7ï16,3 ʤʛ/ʢʛ 



ʈɸɿɼɽʃ 5. ʉɽʄɽʅʆɺʆɼʉʊɺʆ ʀ ʊɽʍʅʆʃʆɻʀʀ ʇʈʆʀɿɺʆɼʉʊɺɸ ʂɸʈʊʆʌɽʃʗ 

 

107 

ɺ 2010 ʛʦʜʫ ʩʦʜʝʨʞʘʥʠʝ ʥʠʪʨʘʪʦʚ ʚ ʢʣʫʙʥʷʭ ʢʘʨʪʦʬʝʣʷ ʫʚʝʣʠʯʠʣʦʩʴ 

ʠ ʥʘ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʩʦʩʪʘʚʠʣʦ 107 ʤʛ/ʢʛ. ɺ ʚʘʨʠʘʥʪʘʭ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʩʦʜʝʨʞʘʥʠʝ ʥʠʪʨʘʪʦʚ ʚʦʟʨʦʩʣʦ ʥʘ 11 ʤʛ/ʢʛ 

ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʕʧʠʥʘ, ʥʘ 14,3 ï ʇʦʪʝʡʪʠʥʘ, ʥʘ 13 ï ʅʦʚʦʩʠʣʘ, ʥʘ 12,3 

ʤʛ/ʢʛ ï ɻʠʜʨʦʛʫʤʘʪʘ ʪʦʨʬʘ. 

 

ʊʘʙʣʠʮʘ 4 ï ɺʣʠʷʥʠʝ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ ʥʘ ʥʘʢʦʧʣʝʥʠʝ ʥʠʪʨʘʪʦʚ 

ʚ ʢʣʫʙʥʷʭ ʢʘʨʪʦʬʝʣʷ, ʤʛ/ʢʛ 

 

ɺʘʨʠʘʥʪ 

ʉʦʜʝʨʞʘʥʠʝ ʥʠʪʨʘʪʦʚ, ʤʛ/ʢʛ 
ʇʨʠ-

ʙʘʚʢʘ 
ɻʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʉʨʝʜʥʝʝ 

ʟʘ 3 ʛʦʜʘ 2010 ʛ. 2011 ʛ. 2012 ʛ. 

1.ʌʆʅ ʅʘʚʦʟ 

60 ʪ/ʛʘ + 

N60ʈ60 ʂ90 ï 

ʢʦʥʪʨʦʣʴ 

107 105 91 101 - 

2. ʌʆʅ+ 

ʕʧʠʥ 
118 115 112 115 14 

3.ʌʆʅ + 

ʇʦʪʝʡʪʠʥ 
121,3 118 107,7 115,7 14,7 

4. ʌʆʅ + 

ʅʦʚʦʩʠʣ 
120 117,3 114,7 117,3 16,3 

5.ʌʆʅ + 

ɻʠʜʨʦʛʫʤʘʪ 

ʪʦʨʬʘ 

119,3 116,7 109,7 115,2 14,2 

ʅʉʈ 0,5 6,5 2,7 5,6   

 

ɺ 2011 ʛʦʜʫ ʩʦʜʝʨʞʘʥʠʝ ʥʠʪʨʘʪʦʚ ʚ ʢʣʫʙʥʷʭ ʢʘʨʪʦʬʝʣʷ ʫʤʝʥʴʰʠʣʦʩʴ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2010 ʛʦʜʦʤ. ʅʘ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʩʦʜʝʨʞʘʥʠʝ 

ʥʠʪʨʘʪʦʚ ʚ ʢʣʫʙʥʷʭ ʩʦʩʪʘʚʠʣʦ 105 ʤʛ/ʢʛ. ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʢʘʨʪʦʬʝʣʷ 

ʨʝʛʫʣʷʪʦʨʘʤʠ ʨʦʩʪʘ ʕʧʠʥ ʠ ɻʠʜʨʦʛʫʤʘʪ ʪʦʨʬʘ ʩʦʜʝʨʞʘʥʠʝ ʥʠʪʨʘʪʦʚ ʚ 

ʢʣʫʙʥʷʭ ʚʦʟʨʦʩʣʦ ʠ ʩʦʩʪʘʚʠʣʦ 115 ʤʛ/ʢʛ ʠ 116,7 ʤʛ/ʢʛ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʅʘʠʙʦʣʴʰʝʝ ʥʘʢʦʧʣʝʥʠʝ ʥʠʪʨʘʪʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʚʘʨʠʘʥʪʘʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʇʦʪʝʡʪʠʥʘ ʠ ʅʦʚʦʩʠʣʘ ï 118 ʤʛ/ʢʛ ʠ 117,3 ʤʛ/ʢʛ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɺ 2012 ʛʦʜʫ ʩʦʜʝʨʞʘʥʠʝ ʥʠʪʨʘʪʦʚ ʚ ʢʣʫʙʥʷʭ ʢʘʨʪʦʬʝʣʷ ʟʥʘʯʠʪʝʣʴʥʦ 

ʫʤʝʥʴʰʠʣʦʩʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2011 ʛʦʜʦʤ. ʊʘʢ ʥʘ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ 

ʩʦʜʝʨʞʘʥʠʝ ʩʦʩʪʘʚʠʣʦ 91 ʤʛ/ʢʛ, ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʨʝʛʫʣʷʪʦʨʘʤʠ ʨʦʩʪʘ 

ʇʦʪʝʡʪʠʥʦʤ ʠ ɻʠʜʨʦʛʫʤʘʪʦʤ ʪʦʨʬʘ ʩʦʜʝʨʞʘʥʠʝ ʥʠʪʨʘʪʦʚ ʚ ʢʣʫʙʥʷʭ ʠ 

ʩʦʩʪʘʚʠʣʦ 107,7 ʤʛ/ʢʛ ʠ 109,7 ʤʛ/ʢʛ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʅʘʠʙʦʣʴʰʝʝ ʠʭ 

ʩʦʜʝʨʞʘʥʠʝ ʥʠʪʨʘʪʦʚ ʥʘʙʣʶʜʘʣʦʩʴ ʚ ʚʘʨʠʘʥʪʘʭ ʩ ʧʨʠʤʝʥʝʥʠʝ ʅʦʚʦʩʠʣʘ ʠ 

ʕʧʠʥʘ, ʢʦʪʦʨʦʝ ʩʦʩʪʘʚʠʣʦ 114,7ʤʛ/ʢʛ ʠ 112ʤʛ/ʢʛ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
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ЗАКЛЮЧЕНИЕ 

 

ʇʨʠʤʝʥʝʥʠʝ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʧʨʠ ʬʦʥʦʚʦʤ ʚʥʝʩʝʥʠʠ 

ʧʦʜʩʪʠʣʦʯʥʦʛʦ ʥʘʚʦʟʘ ʚ ʜʦʟʝ 60 ʪ/ʛʘ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠʟ ʨʘʩʯʝʪʘ 

N60ʈ60 ʂ90 ʦʢʘʟʘʣʦ ʚʣʠʷʥʠʝ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʢʘʨʪʦʬʝʣʷ ʩʦʨʪʘ 

çʉʘʨʙè ʥʘ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʦʡ ʨʳʭʣʦʩʫʧʝʩʯʘʥʥʦʡ ʧʦʯʚʝ. 

ʃʫʯʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʫʨʦʞʘʡʥʦʩʪʠ 251ï252 ʮ/ʛʘ ʧʦʣʫʯʝʥʳ ʚ ʚʘʨʠʘʥʪʘʭ 

ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʅʦʚʦʩʠʣ ʠ ʇʦʪʝʡʪʠʥ. ʉʦʜʝʨʞʘʥʠʝ 

ʢʨʘʭʤʘʣʘ ʚ ʜʘʥʥʳʭ ʚʘʨʠʘʥʪʘʭ ʩʦʩʪʘʚʠʣʦ 16,2%, ʩʦʜʝʨʞʘʥʠʝ ʥʠʪʨʘʪʦʚ ï 

117 ʤʛ/ʢʛ ʢʣʫʙʥʝʡ. 
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INFLUENCE OF REGULATORS OF GROWTH, ORGANIC AND 

MINERAL FERTILIZERS ON EFFICIENCY OF THE POTATO ON 

DERNOVO-PODSOLIC LOAMY  TO SOIL  

 

MARTINCHIK T.N. 

 

SUMMARY  

 

On dernovo-podsolic to soil entering into prelanding cultivation ʈ60ʂ90 

against application under background of fertilization by 60 t/hectares of straw 

cattle manure and processing of plants by growth regulators has provided 

productivity of tubers of a potato of 240ï252 ts/hectares. The increase of 

productivity from growth regulators has made 16 ï 28 ts/hectares. The 

maintenance of nitrates has not exceeded maximum concentration limit. 

 

Keywords: a potato, growth regulators, organic and mineral fertilizers, 

productivity, structure, starch, nitrates, Belarus. 

 

ʇʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 01.05.2013 ʛ. 
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РЕЗЮМЕ 

 

ʈʝʢʦʤʝʥʜʫʝʤʦʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʯʝʪʘʥʠʝ ʢʦʤʧʣʝʢʩʘ 

ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʠ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʢʘʨʪʦʬʝʣʷ 

ʧʦʟʚʦʣʷʝʪ ʟʘ ʩʯʝʪ ʦʧʪʠʤʠʟʘʮʠʠ ʚʦʜʥʦʛʦ ʠ ʧʠʪʘʪʝʣʴʥʦʛʦ ʨʝʞʠʤʦʚ ʧʦʯʚʳ, 

ʚʳʙʦʨʘ ʩʦʨʪʦʚ, ʛʫʩʪʦʪʳ ʨʘʩʪʝʥʠʡ, ʩʨʦʢʦʚ ʥʘʨʝʟʢʠ ʛʨʝʙʥʝʡ ʠ ʜʨʫʛʠʭ 

ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ ʧʦʚʳʩʠʪʴ ʝʛʦ  ʫʨʦʞʘʡʥʦʩʪʴ ʚ 1,5é2,0 ʨʘʟʘ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʨʪʦʬʝʣʴ, ʫʨʦʞʘʡʥʦʩʪʴ, ʫʜʦʙʨʝʥʠʷ, ʥʘʨʝʟʢʘ 

ʛʨʝʙʥʝʡ, ʛʫʩʪʦʪʘ ʩʪʦʷʥʠʷ, ʩʦʜʝʨʞʘʥʠʝ ʥʠʪʨʘʪʦʚ, ʫʜʦʙʨʝʥʠʝ, ʜʦʟʘ ʚʥʝʩʝʥʠʷ. 

 

ВВЕДЕНИЕ 

 

ʉʪʝʧʥʘʷ ʟʦʥʘ ʋʨʘʣʘ ʭʦʨʦʰʦ ʦʙʝʩʧʝʯʝʥʘ ʧʨʠʭʦʜʦʤ ʌɸʈ, ʥʦ ʠʟ-ʟʘ 

ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʳʧʘʜʘʶʱʠʭ ʦʩʘʜʢʦʚ, ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ 

ʫʚʣʘʞʥʝʥʠʷ ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʴʶ ʠ ʝʝ ʫʩʪʦʡʯʠʚʦʩʪʴʶ, ʘ 

ʧʦʵʪʦʤʫ ʥʝ ʦʪʥʦʩʠʪʩʷ ʢ ʧʨʦʤʳʰʣʝʥʥʦʨʘʟʚʠʪʦʡ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ 

ʢʘʨʪʦʬʝʣʷ. ʆʜʥʘʢʦ ʧʦʪʨʝʙʥʦʩʪʴ ʨʳʥʢʘ ʚ ʪʘʢʦʤ ʮʝʥʥʦʤ ʧʨʦʜʫʢʪʝ ʧʠʪʘʥʠʷ 

ʦʯʝʥʴ ʚʳʩʦʢʘʷ, ʚ ʩʚʷʟʠ, ʩ ʯʝʤ ʯʘʩʪʴ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʦʪʚʦʜʠʪʩʷ ʧʦʜ 

ʧʦʩʘʜʢʠ ʵʪʦʡ ʢʫʣʴʪʫʨʳ, ʚʦʟʜʝʣʳʚʘʝʤʦʡ ʧʦ ʛʨʝʙʥʝʚʦʡ ʪʝʭʥʦʣʦʛʠʠ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʨʘʟʨʘʙʦʪʢʘ ʦʩʥʦʚʥʳʭ ʧʨʠʝʤʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ 

ʧʦʣʫʯʝʥʠʝ ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʭ ʫʨʦʞʘʝʚ ʢʘʨʪʦʬʝʣʷ ʧʫʪʝʤ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʨʘʩʪʝʥʠʡ, ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʘ. 

 

МАТЕРИАЛЫ И МЕТОДИКА 

 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʯʘʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ 1999 ʧʦ 2003 ʛʛ. 

ʧʨʦʚʦʜʠʣʘʩʴ ʚ ɸʆ çʉʘʤʦʨʦʜʦʚʦè ʛ. ʆʨʝʥʙʫʨʛʘ, ʚʧʦʩʣʝʜʩʪʚʠʠ 

ʧʝʨʝʠʤʝʥʦʚʘʥʥʦʤ ʚ ɿɸʆ çɸʛʨʦʬʠʨʤʘ ʇʨʦʤʳʣhʝʥʥʘʷè. 

ʇʦʯʚʘ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ï ʯʝʨʥʦʟʝʤ ʶʞʥʳʡ ʪʝʨʨʘʩʦʚʳʡ, 

ʩʨʝʜʥʝʛʫʤʫʩʥʳʡ, ʩʨʝʜʥʝʤʦʱʥʳʡ, ʛʣʫʙʦʢʦ ʩʦʣʦʥʮʝʚʘʪʳʡ, ʩʨʝʜʥʝ- ʠ 

ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʡ, ʟʘʣʝʛʘʶʱʠʡ ʥʘ ʜʨʝʚʥʝʯʝʪʚʝʨʪʠʯʥʦʤ ʧʘʣʝʚʦ-ʙʫʨʦʤ 

ʢʘʨʙʦʥʘʪʥʦʤ ʘʣʣʶʚʠʠ. ʉʦʜʝʨʞʠʪ ʛʫʤʫʩʘ ʚ ʧʘʭʦʪʥʦʤ ʛʦʨʠʟʦʥʪʝ 4,8%, 
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ʤʦʱʥʦʩʪʴ ï 0,47...0,56 ʤ, ʩʨʝʜʥʝ ʦʙʝʩʧʝʯʝʥ ʧʦʜʚʠʞʥʳʤʠ ʬʦʨʤʘʤʠ ʘʟʦʪʘ 

(6,95 ʤʛ/100 ʛ ʧʦʯʚʳ), ʥʠʟʢʦ ï ʬʦʩʬʦʨʦʤ (2,63...3,96) ʠ ʚʳʩʦʢʦ ï ʦʙʤʝʥʥʳʤ 

ʢʘʣʠʝʤ (30...40 ʤʛ/100 ʛ ʧʦʯʚʳ). 

ɺʦʜʥʦ-ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚʳ ʚ ʩʣʦʝ 0...1,0 ʤ: ʥʘʠʤʝʥʴʰʘʷ 

ʚʣʘʛʦʝʤʢʦʩʪʴ ï 23,8%, ʤʘʢʩʠʤʘʣʴʥʘʷ ʛʠʛʨʦʩʢʦʧʠʯʥʦʩʪʴ ï 8,3%, ʚʣʘʞʥʦʩʪʴ 

ʫʩʪʦʡʯʠʚʦʛʦ ʟʘʚʷʜʘʥʠʷ ï 12,5% ʤʘʩʩʳ ʩʫʭʦʡ ʧʦʯʚʳ, ʧʣʦʪʥʦʩʪʴ ʤʝʪʨʦʚʦʛʦ 

ʩʣʦʷ ï 1,29 ʪ/ʤ
3 
. ʈʝʣʴʝʬ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ʨʘʚʥʠʥʥʳʡ ʩ ʥʝʙʦʣʴʰʠʤ ʫʢʣʦʥʦʤ 

(ʜʦ 0,001) ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ɻʨʫʥʪʦʚʳʝ ʚʦʜʳ ʟʘʣʝʛʘʶʪ ʥʘ 

ʛʣʫʙʠʥʝ 8é10 ʤ. ʆʨʦʩʠʪʝʣʴʥʘʷ ʩʝʪʴ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʪʠʧʘ. 

ɺʦʜʦʠʩʪʦʯʥʠʢʦʤ ʦʨʦʰʘʝʤʦʛʦ ʫʯʘʩʪʢʘ ʷʚʣʷʝʪʩʷ ʚʦʜʦʭʨʘʥʠʣʠʱʝ, ʥʘ 95% 

ʥʘʧʦʣʥʷʝʤʦʝ ʚʦʜʦʡ ʨʝʢʠ ʋʨʘʣ, ʠ 5% ï ʪʘʣʦʡ ʚʦʜʦʡ. 

ɺ ʪʨʸʭʬʘʢʪʦʨʥʦʤ ʦʧʳʪʝ ˉ1 (1999-2001 ʛʛ.) ʠʟʫʯʘʣʠ ʚʣʠʷʥʠʝ ʛʫʩʪʦʪʳ 

ʧʦʩʘʜʢʠ, ʜʦʟ ʚʥʝʩʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ ʥʘ 

ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʢʣʫʙʥʝʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʩʦʨʪʘʭ 

ʂʘʨʘʪʦʧ ʠ ʂʨʘʩʥʦʧʦʣʴʩʢʠʡ. ʉʭʝʤʘ ʢʘʞʜʦʛʦ ʦʧʳʪʘ ʚʢʣʶʯʘʣʘ 5 ʚʘʨʠʘʥʪʦʚ ʧʦ 

ʜʦʟʘʤ ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ, ʨʘʩʩʯʠʪʘʥʥʳʭ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʩ 1 ʛʘ: ʢʦʥʪʨʦʣʴ ï 

ʙʝʟ ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ; 30 ʪ ʢʣʫʙʥʝʡ - N99P45K162; 40 ï N132P60K216; 50 ï 

N165P75K270 ʠ 60 ʪ ï N198P90K324. ɼʣʷ ʦʙʦʩʥʦʚʘʥʠʷ ʦʧʪʠʤʘʣʴʥʦʡ ʛʫʩʪʦʪʳ 

ʩʪʦʷʥʠʷ ʨʘʩʪʝʥʠʡ ʦʧʳʪʳ ʟʘʢʣʘʜʳʚʘʣʠʩʴ ʩ ʧʦʩʘʜʢʦʡ ʠʟ ʨʘʩʯʝʪʘ ʥʘ 1 ʛʘ 40, 45, 

50, 55 ʠ 60 ʪʳʩ. ʢʣʫʙʥʝʡ.  

ɺ ʦʧʳʪʝ ˉ2 (2001ï2003 ʛʛ.) ʨʘʩʩʤʘʪʨʠʚʘʣʠ ʚʣʠʷʥʠʝ ʩʨʦʢʦʚ ʥʘʨʝʟʢʠ 

ʛʨʝʙʥʝʡ ʥʘ ʟʘʩʦʨʝʥʥʦʩʪʴ ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʢʘʨʪʦʬʝʣʷ. ʉʨʦʢʠ ʥʘʨʝʟʢʠ ʛʨʝʙʥʝʡ: 

1 ï ʚ ʜʝʥʴ ʧʦʩʘʜʢʠ, 2 ï ʯʝʨʝʟ 10 ʜʥʝʡ, 3 ï 20; 4 ï 30 ʠ 5 ï ʯʝʨʝʟ 40 ʜʥʝʡ ʧʦʩʣʝ 

ʧʦʩʘʜʢʠ. ʂʦʥʪʨʦʣʝʤ ʚ ʦʧʳʪʝ ʩʣʫʞʠʣ ʥʝʫʜʦʙʨʝʥʥʳʡ ʚʘʨʠʘʥʪ ʩʦ ʩʨʦʢʦʤ 

ʥʘʨʝʟʢʠ ʛʨʝʙʥʝʡ ʚ ʜʝʥʴ ʧʦʩʘʜʢʠ ʢʘʨʪʦʬʝʣʷ. 

ɺʣʘʞʥʦʩʪʴ ʘʢʪʠʚʥʦʛʦ ʩʣʦʷ ʧʦʯʚʳ ʚ ʦʧʳʪʘʭ ʧʦʜʜʝʨʞʠʚʘʣʘʩʴ ʥʝ ʥʠʞʝ 

75é80% ʅɺ. 

ʆʧʳʪʳ ʟʘʢʣʘʜʳʚʘʣʠʩʴ ʧʦ ʤʝʪʦʜʫ ʨʘʩʱʝʧʣʝʥʥʳʭ ʜʝʣʷʥʦʢ ʚ 3-ʭ 

ʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ ʧʦ ɹ.ɸ. ɼʦʩʧʝʭʦʚʫ [2]. ɺʦʜʥʦ-ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 

ʧʦʯʚʳ ʦʧʨʝʜʝʣʷʣʠʩʴ ʧʦ ʤʝʪʦʜʠʢʘʤ ɸ.ɸ. ʈʦʜʝ [6],  ʠ ʅ.ɸ. ʂʘʯʠʥʩʢʦʛʦ [3], 

ʧʦʣʠʚʥʘʷ ʥʦʨʤʘ ʠ ʩʫʤʤʘʨʥʦʝ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʝ ʨʘʩʩʯʠʪʳʚʘʣʠʩʴ ʧʦ 

ʬʦʨʤʫʣʘʤ ɸ.ʅ. ʂʦʩʪʷʢʦʚʘ [4]. ʋʯʸʪ ʫʨʦʞʘʷ ʧʨʦʚʦʜʠʣʠ ʧʦʜʝʣʥ̫ʦʯʥʦ. 

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʦ 

ʤʝʪʦʜʠʢʝ ʉʘʤʘʨʩʢʦʡ ɻʉʍɸ [1]. ʈʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʧʨʦʚʝʜʝʥ ʧʦ 

ʤʝʪʦʜʘʤ, ʦʧʠʩʘʥʥʳʤ ʚ ʤʦʥʦʛʨʘʬʠʷʭ ɼʞ. ʉʥʝʜʝʢʦʨʘ [7], ʠ ʜʨ. ʈʘʩʯʝʪ ʜʦʟ 

ʚʥʝʩʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʧʦʜ ʧʣʘʥʠʨʫʝʤʫʶ ʫʨʦʞʘʡʥʦʩʪʴ 

ʢʘʨʪʦʬʝʣʷ ʧʨʦʚʝʜʝʥ ʧʦ ʤʝʪʦʜʠʢʝ ʩʪʘʥʮʠʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ɺʦʣʛʦʛʨʘʜʩʢʦʡ 

ɻʉʍɸ. 

 

РЕЗУЛЬТАТЫ ИССЛЕДОВАНИЙ  

 

ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʧʦ ʩʨʦʢʘʤ ʥʘʩʪʫʧʣʝʥʠʷ ʬʘʟ ʨʘʟʚʠʪʠʷ ʢʘʨʪʦʬʝʣʷ 

(ʧʦʷʚʣʝʥʠʝ ʚʩʭʦʜʦʚ, ʙʫʪʦʥʠʟʘʮʠʷ, ʮʚʝʪʝʥʠʝ) ʧʦʢʘʟʘʣʘ, ʯʪʦ ʨʘʟʚʠʪʠʝ 

ʨʘʩʪʝʥʠʡ ʩʦʨʪʘ ʂʨʘʩʥʦʧʦʣʴʩʢʠʡ ʚ ʧʝʨʚʫʶ ʧʦʣʦʚʠʥʫ ʚʝʛʝʪʘʮʠʠ ʥʝʩʢʦʣʴʢʦ 
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ʦʧʝʨʝʞʘʣʦ ʩʦʨʪʘ ʂʘʨʘʪʦʧ (ʚ ʩʨʝʜʥʝʤ ʥʘ 2é4 ʜʥʷ). ʆʜʥʘʢʦ ʠʟ-ʟʘ 

ʨʘʩʪʷʥʫʪʦʩʪʠ ʤʝʞʬʘʟʥʳʭ ʧʝʨʠʦʜʦʚ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʩʧʝʣʦʩʪʴ ʪʦʚʘʨʥʳʭ 

ʢʣʫʙʥʝʡ ʦʙʦʠʭ ʩʦʨʪʦʚ ʥʘʩʪʫʧʘʣʘ ʦʜʥʦʚʨʝʤʝʥʥʦ, ʯʝʨʝʟ 117é119 ʜʥʝʡ ʧʦʩʣʝ 

ʧʦʩʘʜʢʠ ʧʨʠ ʩʫʤʤʝ ʩʨʝʜʥʝʩʫʪʦʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʚʦʟʜʫʭʘ 2000
ʦ
ʉ. 

ʅʘ ʥʘʯʘʣʴʥʳʭ ʬʘʟʘʭ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʢʘʨʪʦʬʝʣʷ ʜʦʟʳ ʚʥʝʩʝʥʠʷ 

ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʛʫʩʪʦʪʘ ʩʪʦʷʥʠʷ ʨʘʩʪʝʥʠʡ ʥʘ ʧʣʦʱʘʜʴ ʣʠʩʪʴʝʚ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʚʣʠʷʣʠ. ʅʦ ʢ ʬʘʟʝ ʮʚʝʪʝʥʠʷ ʚʦ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʧʦ ʛʫʩʪʦʪʝ 

ʩʪʦ̫ʥʠʷ ʨʘʩʪʝʥʠʡ ʥʘ ʧʦʩʘʜʢʘʭ ʫ ʦʙʦʠʭ ʫʜʦʙʨʝʥʥʳʭ ʩʦʨʪʦʚ ʧʣʦʱʘʜʴ ʣʠʩʪʴʝʚ 

ʫʚʝʣʠʯʠʣʘʩʴ ʧʦʯʪʠ ʚ ʜʚʘ ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʝʫʜʦʙʨʝʥʥʳʤʠ. 

ʄʘʢʩʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ, 57,2 ʪʳʩ. ʤ
2
/ʛʘ, ʥʘ ʧʦʩʘʜʢʘʭ ʩʦʨʪʘ ʂʨʘʩʥʦʧʦʣʩɹʢʠʡ 

ʠ 61,2 ʪʳʩ. ʤ
2
/ʛʘ ï ʂʘʨʘʪʦʧ, ʧʣʦʱʘʜʴ ʣʠʩʪʴʝʚ ʜʦʩʪʠʛʘʣʘ ʚ ʧʝʨʚʦʡ ʜʝʢʘʜʝ 

ʘʚʛʫʩʪʘ, ʚ ʤʝʞʬʘʟʥʳʡ ʧʝʨʠʦʜ ʥʘʯʘʣʦ ʮʚʝʪʝʥʠʷ ï ʫʚʷʜʘʥʠʝ ʙʦʪʚʳ, ʚ ʚʘʨʠʘʥʪʝ 

ʩ ʛʫʩʪʦʪʦʡ ʩʪʦʷʥʠʷ ʨʘʩʪʝʥʠʡ 60 ʪʳʩ. ʰʪ./ʛʘ. 

ʄʘʢʩʠʤʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʜʦʩʪʠʛʘʣ ʢ 

ʢʦʥʮʫ ʚʝʛʝʪʘʮʠʠ ʠ ʥʘ ʧʦʩʘʜʢʘʭ ʩʦʨʪʘ ʂʨʘʩʥʦʧʦʣʴʩʢʠʡ ʚ ʚʘʨʠʘʥʪʝ ʚʥʝʩʝʥʠʷ 

ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʧʦʜ ʫʨʦʞʘʡʥʦʩʪʴ 50 ʠ 60 ʪ ʩ 1 ʛʘ, ʚ ʩʨʝʜʥʝʤ ʟʘ ʛʦʜʳ  

ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʥ ʩʦʩʪʘʚʠʣ 1,66 ʠ 1,75 ʤʣʥ., ʘ ʫ ʩʦʨʪʘ ʂʘʨʘʪʦʧ ï 1,69 ʠ 1,78 

ʤʣʥ. ʤ
2
 ʩʫʪ/ʛʘ. ʅʘʠʙʦʣʴʰʘʷ ʘʢʪʠʚʥʦʩʪʴ ʬʦʪʦʩʠʥʪʝʟʘ ʦʪʤʝʯʝʥʘ ʚ ʠʶʥʝ ʧʨʠ 

ʠʥʪʝʥʩʠʚʥʦʤ ʨʦʩʪʝ ʙʦʪʚʳ ʠ ʚ ʠʶʣʝ-ʘʚʛʫʩʪʝ, ʚ ʧʝʨʠʦʜ ʧʨʠʨʦʩʪʘ ʤʘʩʩʳ 

ʢʣʫʙʥʝʡ. 

ʅʘ ʫʜʦʙʨʝʥʥʳʭ ʦʨʦʰʘʝʤʳʭ ʧʦʣʷʭ ʚ ʧʝʨʠʦʜ ʠʥʪʝʥʩʠʚʥʦʛʦ ʧʨʠʨʦʩʪʘ  

ʧʣʦʱʘʜʠ ʣʠʩʪʴʝʚ ʯʠʩʪʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʬʦʪʦʩʠʥʪʝʟʘ ʢʘʨʪʦʬʝʣʷ ʩʥʠʞʘʣʘʩʴ 

ʩ 9,5 ʜʦ 8,9 ʛ/ʤ
2
 Ā ʩʫʪ. ʥʘ ʧʦʩʘʜʢʘʭ ʩʦʨʪʘ ʂʨʘʩʥʦʧʦʣʴʩʢʠʡ ʠ ʩ 9,3 ʜʦ 8,6 ʛ/ʤ

2
 ï 

ʂʘʨʘʪʦʧ. ʍʦʨʦʰʦ ʩʬʦʨʤʠʨʦʚʘʥʥʘʷ ʣʠʩʪʦʚʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʥʘ ʫʜʦʙʨʝʥʥʦʤ ʠ 

ʙʝʟʜʝʬʠʮʠʪʥʦʤ ʧʦ ʚʦʜʥʦʤʫ ʨʝʞʠʤʫ ʧʦʯʚʳ ʚʘʨʠʘʥʪʘʭ ʩʧʦʩʦʙʩʪʚʦʚʘʣ 

ʫʚʝʣʠʯʝʥʠʶ ʩʫʪʦʯʥʦʛʦ ʧʨʠʨʦʩʪʘ ʢʣʫʙʥʝʡ ʫ ʦʙʦʠʭ ʩʦʨʪʦʚ ʚ ʩʨʝʜʥʝʤ ʥʘ 

20é46% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʝʫʜʦʙʨʝʥʥʳʤʠ ʠ ʫʜʣʠʥʝʥʠʶ ʧʝʨʠʦʜʘ 

ʢʣʫʙʥʝʥʘʢʦʧʣʝʥʠʷ.  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʦʧʪʠʤʘʣʴʥʦʡ ʛʫʩʪʦʪʦʡ ʩʪʦʷʥʠʷ ʨʘʩʪʝʥʠʡ  

ʥʘ ʫʜʦʙʨʝʥʥʦʤ ʜʦʟʦʡ N165P75K270  ʬʦʥʝ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ 60 ʪʳʩ. ʰʪ/ʛʘ, 

ʦʙʝʩʧʝʯʠʚʰʝʡ ʧʦʣʫʯʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʡ ʚ ʦʧʳʪʝ ʫʨʦʞʘʡʥʦʩʪʠ ʢʘʨʪʦʬʝʣʷ 

ʩʦʨʪʘ ʂʨʘʩʥʦʧʦʣʴʩʢʠʡ ï 30,3, ʂʘʨʘʪʦʧ ï ʜʦ 46,6 ʪ/ʛʘ (ʪʘʙʣʠʮʘ 1). 

ɼʘʣʴʥʝʡʰʝʝ ʫʚʝʣʠʯʝʥʠʝ ʜʦʟ ʚʥʝʩʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ 

ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʩʥʠʞʝʥʠʝʤ ʫʨʦʞʘʡʥʦʩʪʠ ʦʙʦʠʭ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ. 

 

ʊʘʙʣʠʮʘ 1 ï ʋʨʦʞʘʡʥʦʩʪʴ ʢʘʨʪʦʬʝʣʷ ʩʦʨʪʦʚ ʂʨʘʩʥʦʧʦʣʴʩʢʠʡ ʠ ʂʘʨʘʪʦʧ, ʪ ʩ 

1 ʛʘ (ʚ ʩʨʝʜʥʝʤ ʟʘ 1999ï2001ʛʛ.). 

 

ɻʫʩʪʦʪʘ 

ʩʪʦʷʥʠʷ 

ʨʘʩʪʝ-

ʥʠʡ, 

ʪʳʩ. ʰʪ 

ʥʘ 1 ʛʘ  

ʋʨʦʞʘʡʥʦʩʪʴ ʢʘʨʪʦʬʝʣʷ, ʪ/ʛʘ 

ʂʨʘʩʥʦʧʦʣʩɹʢʠʡ ʂʘʨʘʪʦʧ 

ɹʝʟ 

ʫʜʦʙʨ

ʝʥʠʡ 

ʇʨʠ ʚʥʝʩʝʥʠʠ 

ʫʜʦʙʨʝʥʠʡ ʧʦʜ 

ʧʣʘʥʠʨʫʝʤʫʶ 

ʫʨʦʞʘʡʥʦʩʪʴ, ʪ/ʛʘ 

ɹʝʟ 

ʫʜʦʙ

ʨʝʥʠ

ʡ 

ʇʨʠ ʚʥʝʩʝʥʠʠ 

ʫʜʦʙʨʝʥʠʡ ʧʦʜ 

ʧʣʘʥʠʨʫʝʤʫʶ 

ʫʨʦʞʘʡʥʦʩʪʴ, ʪ/ʛʘ 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 1  

  30 40 50 60  30 40 50 60 

40 17,4 21,8 27,4 28,1 27,6 18,9 27,1 33,0 34,8 34,5 

45 18,3 22,9 28,2 28,8 28,5 20,6 29,2 36,1 39,0 37,4 

50 19,6 24,6 29,2 29,3 29,6 21,7 30,2 38,0 41,7 40,8 

55 21,1 26,2 28,9 28,8 29,0 23,5 31,3 40,6 45,9 44,0 

60 21,5 27,8 29,8 30,3 30,1 24,0 31,8 41,8 46,6 44,5 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʦʨʪ ʂʘʨʘʪʦʧ ʥʘ ʬʦʥʝ 

ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ ʧʦʯʚʳ ʦʢʘʟʘʣʩʷ ʙʦʣʝʝ ʦʪʟʳʚʯʠʚʳʤ ʥʘ 

ʚʥʝʩʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʯʝʤ ʂʨʘʩʥʦʧʦʣʴʩʢʠʡ. ɺʥʝʩʝʥʠʝ 

N99P45K162 ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʧʦʚʳʰʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʥʝʫʜʦʙʨʝʥʥʳʤ ʚʘʨʠʘʥʪʦʤ, ʥʘ 7,7é8,2 ʪ/ʛʘ, ʪʦʛʜʘ ʢʘʢ ʥʘ ʧʦʩʘʜʢʘʭ ʩʦʨʪʘ 

ʂʨʘʩʥʦʧʦʣʴʩʢʠʡ ʧʨʠʙʘʚʢʘ ʩʦʩʪʘʚʠʣʘ 3é.5 ʪ/ʛʘ. ʇʦʩʣʝʜʫʶʱʝʝ ʫʚʝʣʠʯʝʥʠʝ 

ʜʦʟ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʜʦ N132P60K216  ʧʦʟʚʦʣʠʣʦ ʧʨʠ ʛʫʩʪʦʪʝ ʩʪʦʷʥʠʷ 

ʨʘʩʪʝʥʠʡ 55 ʪʳʩ. ʰʪ/ʛʘ ʧʦʣʫʯʘʪʴ ʧʣʘʥʠʨʫʝʤʫʶ ʫʨʦʞʘʡʥʦʩʪʴ 40 ʪ/ʛʘ, ʘ ʧʨʠ 60 

ʪʳʩ. ʰʪ/ʛʘ ʧʨʝʚʳʩʠʪʴ ʝʝ ʥʘ 1,8 ʪ/ʛʘ. 

ʉ ʧʦʤʦʱʴʶ ʤʥʦʛʦʤʝʨʥʦʛʦ ʘʥʘʣʠʟʘ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʦʣʷ ʚʣʠʷʥʠʷ 

ʧʦʣʥʦʛʦ ʫʜʦʙʨʝʥʠʷ ʥʘ ʠʟʤʝʥʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʦʨʦʰʘʝʤʦʛʦ ʢʘʨʪʦʬʝʣʷ 

ʩʦʨʪʘ ʂʨʘʩʥʦʧʦʣʴʩʢʠʡ ï 78,9%, ʘ ʛʫʩʪʦʪʳ ʩʪʦʷʥʠʷ ʨʘʩʪʝʥʠʡ ï 9,3%. 

ʀʥʬʦʨʤʘʮʠʷ ʦ ʛʫʩʪʦʪʝ ʧʦʩʘʜʢʠ ʩʦʨʪʘ ʂʘʨʘʪʦʧ ʧʝʨʝʢʨʳʚʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʝʡ 

NPK, ʠ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʜʦʣʷ ʚʣʠʷʥʠʷ ʫʜʦʙʨʝʥʠʷ ï 74%.  

ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʩʨʦʢʦʚ ʥʘʨʝʟʢʠ ʛʨʝʙʥʝʡ ʦʢʘʟʘʣʘʩʴ ʚ ʧʦʣʴʟʫ 

ʚʘʨʠʘʥʪʘ 30 ʜʥʝʡ ʧʦʩʣʝ ʧʦʩʘʜʢʠ ʢʘʨʪʦʬʝʣʷ. ɺ ʵʪʦʤ ʚʘʨʠʘʥʪʝ ʥʘʨʝʟʢʘ 

ʚʘʣʠʢʦʚ ʩʥʠʞʘʣʘ ʟʘʩʦʨʝʥʥʦʩʪ ɹ ʢʘʨʪʦʬʝʣʷ ʦʜʥʦʣʝʪʥʠʤʠ ʩʦʨʥʷʢʘʤʠ ʜʦ 

ʦʜʥʦʛʦ ʙʘʣʣʘ ʠ ʤʥʦʛʦʣʝʪʥʠʢʘʤʠ ï ʜʦ ʪʨʝʭ. ʇʣʦʪʥʦʩʪʴ ʧʦʯʚʳ ʚ ʛʨʝʙʥʷʭ, 

ʦʩʥʦʚʥʦʡ ʟʦʥʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʣʫʙʥʝʡ ʢ ʫʙʦʨʢʝ ʦʩʪʘʚʘʣʘʩʴ ʥʘ ʫʨʦʚʥʝ 1,20 

ʪ/ʤ
3
, ʠʣʠ ʚ ʦʧʪʠʤʘʣʴʥʳʭ ʜʣʷ ʢʣʫʙʥʝʥʘʢʦʧʣʝʥʠʷ ʧʨʝʜʝʣʘʭ. ʂʨʦʤʝ ʪʦʛʦ, 

ʙʣʘʛʦʧʨʠ̫ ʪʥʦʝ ʩʦʯʝʪʘʥʠʝ ʚʣʘʞʥʦʩʪʠ ʠ ʘʵʨʘʮʠʠ ʧʦʯʚʳ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ 

ʚʝʛʝʪʘʮʠʠ ʢʫʣʴʪʫʨʳ ʥʘ ʛʣʫʙʠʥʝ ʟʘʣʝʛʘʥʠʷ ʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʧʦʜʜʝʨʞʘʥʠʶ  ʦʧʪʠʤʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʯʚʳ, ʦʪ 14,4
ʦ
ʉ 

ʚ ʧʝʨʚʦʡ ʜʝʢʘʜʝ ʤʘʷ ʜʦ 22
ʦ
ʉ ʚʦ ʚʪʦʨʦʡ ʜʝʢʘʜʝ ʠʶʥʷ. ɺʩʝ ʵʪʦ ʦʢʘʟʘʣʦ 

ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʥ̫ʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ, ʨʦʩʪ ʠ 

ʨʘʟʚʠʪʠʝ ʥʘʜʟʝʤʥʦʡ ʤʘʩʩʳ. ʉʦʯʝʪʘʥʠʝ ʥʘʨʝʟʢʠ ʛʨʝʙʥʝʡ ʯʝʨʝʟ 30 ʜʥʝʡ ʧʦʩʣʝ 

ʧʦʩʘʜʢʠ ʩ ʜʦʟʦʡ ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ N198P90K324 ʧʦʟʚʦʣʠʣʦ ʧʦʣʫʯʠʪʴ 

ʤʘʢʩʠʤʘʣʴʥʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʢʘʨʪʦʬʝʣʷ ʩʦʨʪʘ ʂʘʨʘʪʦʧ ʧʦ ʜʘʥʥʦʤʫ ʦʧʳʪʫ ï 

49,3 ʪʦʥʥ ʩ 1 ʛʘ (ʪʘʙʣʠʮʘ 2). 
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ʊʘʙʣʠʮʘ 2 ï ʋʨʦʞʘʡʥʦʩʪʴ ʢʘʨʪʦʬʝʣʷ ʩʦʨʪʘ ʂʘʨʘʪʦʧ, ʪʦʥʥ ʩ 1 ʛʘ (ʚ ʩʨʝʜʥʝʤ 

ʟʘ 2001ï2003 ʛʛ.) 

 

ʉʨʦʢʠ ʥʘʨʝʟʢʠ 

ʛʨʝʙʥʝʡ 

ʋʨʦʞʘʡʥʦʩʪʴ, ʪ/ʛʘ 

 

ɹʝʟ 

ʫʜʦʙʨʝʥʠʡ 

ʇʨʠ ʚʥʝʩʝʥʠʠ ʫʜʦʙʨʝʥʠʡ ʧʦʜ 

ʧʣʘʥʠʨʫʝʤʫʶ ʫʨʦʞʘʡʥʦʩʪʴ, ʪ/ʛʘ 

30 40 50 60 

ɺ ʜʝʥʴ ʧʦʩʘʜʢʠ 18,2 29,6 37,8 42,0 43,4 

ʇʦʩʣʝ ʧʦʩʘʜʢʠ ʯʝʨʝʟ, ʜʥ. 

10 19,2 30,3 38,0 42,3 43,9 

20 20,7 31,9 39,5 44,0 46,0 

30 23,0 33,2 41,0 46,9 49,3 

40 17,3 27,1 36,1 40,0 43,1 

 

ɹʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʜʦʣʠ ʚʣʠʷʥʠʷ ʧʨʠʤʝʥʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ 

ʥʘ ʠʟʤʝʥʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʢʘʨʪʦʬʝʣʷ ï 92% ʠ ʩʨʦʢʦʚ ʥʘʨʝʟʢʠ ʛʨʝʙʥʝʡ ï 

4,2%.  

ʀ.ʉ. ʐʘʪʠʣʦʚ [8], ʀ.ʇ. ʂʨʫʞʠʣʠʥ ʠ ʜʨ. [5] ʦʪʤʝʯʘʣʠ ʥʘʣʠʯʠʝ ʪʝʩʥʦʡ 

ʩʚʷʟʠ ʪʦʚʘʨʥʦʩʪʠ ʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ ʚ ʫʨʦʞʘʝ ʝʛʦ ʭʦʟʷʡʩʪʚʝʥʥʦ ʮʝʥʥʦʡ ʯʘʩʪʠ 

ʩ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴʶ ʨʘʩʪʝʥʠʡ ʤʠʥʝʨʘʣʴʥʳʤ ʧʠʪʘʥʠʝʤ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʚ 

ʥʘh ʠʭ ʦʧʳʪʘʭ ʧʦʚʳʰʝʥʠʝ ʝʛʦ ʬʦʥʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʧʦʣʫʯʝʥʠʶ ʚʳʩʦʢʦʡ ʥʝ 

ʪʦʣʴʢʦ ʫʨʦʞʘʡʥʦʩʪʠ, ʥʦ ʠ ʪʦʚʘʨʥʦʩʪʠ ʧʨʦʜʫʢʮʠʠ, ʧʨʠ ʵʪʦʤ ʫʚʝʣʠʯʠʚʘʣʠʩʴ ʠ 

ʩʨʝʜʥʷʷ ʤʘʩʩʘ ʢʣʫʙʥʷ (ʥʘ 31é43%) ʠ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʥʘ ʦʜʥʦʤ ʨʘʩʪʝʥʠʠ (ʚ 

ʩʨʝʜʥʝʤ, ʥʘ 9é11%). 

ɺ ʩʨʝʜʥʝʤ ʟʘ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʠʙʦʣʴʰʘʷ ʤʘʩʩʘ ʢʣʫʙʥʝʡ ʚ ʦʜʥʦʤ 

ʢʫʩʪʝ ʧʦʩʘʜʦʢ ʩʦʨʪʘ ʂʨʘʩʥʦʧʦʣʴʩʢʠʡ (715 ʛ) ʦʪʤʝʯʝʥʘ ʚ ʚʘʨʠʘʥʪʝ ʩ ʛʫʩʪʦʪʦʡ 

40 ʪʳʩ. ʨʘʩʪʝʥʠʡ ʥʘ 1 ʛʘ ʥʘ ʬʦʥʝ ʚʥʝʩʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʧʦʜ 

ʫʨʦʞʘʡʥʦʩʪʴ 50 ʪ/ʛʘ, ʘ  ʫ ʩʦʨʪʘ ʂʘʨʘʪʦʧ ʧʨʠ ʪʦʡ ʞʝ ʛʫʩʪʦʪʝ ʩʪʦʷʥʠʷ ʨʘʩʪʝʥʠʡ 

ʠ ʚʥʝʩʝʥʠʠ ʫʜʦʙʨʝʥʠʡ ʧʦʜ ʫʨʦʞʘʡʥʦʩʪʴ 60 ʪ/ʛʘ ʦʥʘ ʩʦʩʪʘʚʠʣʘ 780 ʛ.  

ʅʝʧʨʝʤʝʥʥʦʝ ʫʩʣʦʚʠʝ ʚʳʨʘʱʠʚʘʥʠʷ ʧʣʘʥʠʨʫʝʤʳʭ ʫʨʦʞʘʝʚ ï 

ʦʧʪʠʤʠʟʘʮʠʷ ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ ʧʦʯʚʳ. ɼʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʚʣʘʞʥʦʩʪʠ ʚ 

ʘʢʪʠʚʥʦʤ ʩʣʦʝ ʧʦʯʚʳ ʥʝ ʥʠʞʝ 75é80 %  ʅɺ ʥʘ ʧʦʩʘʜʢʘʭ ʢʘʨʪʦʬʝʣʷ, ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʪʨʝʙʦʚʘʣʦʩʴ ʧʨʦʚʝʩʪʠ ʦʪ 5 ʜʦ 10 

ʧʦʣʠʚʦʚ ʥʦʨʤʦʡ ʦʪ 200 ʜʦ 480 ʤ
3
/ʛʘ. ʆʨʦʩʠʪʝʣʴʥʘʷ ʥʦʨʤʘ ʧʨʠ ʵʪʦʤ 

ʠʟʤʝʥʷʣʘʩʴ ʦʪ 2240 ʜʦ 3250 ʤ
3
/ʛʘ. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʨʝʜʥʝʩʫʪʦʯʥʳʭ ʨʘʩʭʦʜʦʚ ʚʦʜʳ ʚ ʪʝʯʝʥʠʝ 

ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʦ, ʯʪʦ ʦʥʠ ʟʘʚʠʩʷʪ ʦʪ ʩʪʝʧʝʥʠ 

ʫʚʣʘʞʥʝʥʠʷ ʧʦʯʚʳ, ʬʘʟʳ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ ʠ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ 

ʛʦʜʘ. ʅʘʠʙʦʣʝʝ ʚʩrʦʢʘʷ ʩʫʪʦʯʥʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʢʘʨʪʦʬʝʣʷ ʚ ʚʦʜʝ (4,9é5,1 ʤʤ) 

ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʚ ʠʶʣʝ-ʘʚʛʫʩʪʝ, ʚ ʤʝʞʬʘʟʥʳʝ ʧʝʨʠʦʜʳ ʙʫʪʦʥʠʟʘʮʠʷ ï ʥʘʯʘʣʦ 

ʮʚʝʪʝʥʠʷ ʠ ʥʘʯʘʣʦ ʮʚʝʪʝʥʠʷ ï ʝʩʪʝʩʪʚʝʥʥʦʝ ʦʪʤʠʨʘʥʠʝ ʙʦʪʚʳ. ʉ ʵʪʠʤʠ 
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ʧʝʨʠʦʜʘʤʠ ʩʚʷʟʘʥʳ ʥʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʳʡ ʨʦʩʪ ʙʦʪʚʳ, ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʣʦʱʘʜʴ 

ʣʠʩʪʴʝʚ ʠ ʚʝʛʝʪʘʪʠʚʥʦʡ ʤʘʩʩʳ, ʘ ʪʘʢʞʝ ʠʥʪʝʥʩʠʚʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʨʦʩʪ 

ʢʣʫʙʥʝʡ. ʄʘʢʩʠʤʘʣʴʥʳʡ ʨʘʩʭʦʜ ʚʣʘʛʠ ʧʨʦʜʦʣʞʘʣʩʷ ʜʦ ʪʨʝʪʝɹʡ ʜʝʢʘʜʳ ʘʚʛʫʩʪʘ, 

ʘ ʟʘʪʝʤ ʚ ʤʝʞʬʘʟʥʳʡ ʧʝʨʠʦʜ ʥʘʯʘʣʦ ʦʪʤʠʨʘʥʠʷ ʙʦʪʚʳ ï ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ 

ʩʦʟʨʝʚʘʥʠʝ ʢʣʫʙʥʝʡ ʩʥʠʞʘʣʩʷ ʜʦ 3,4é2,1 ʤʤ/ʩʫʪ. 

ʅʘʠʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʯʚʝʥʥʦʡ ʚʣʘʛʠ ʢʘʨʪʦʬʝʣʴ ʠʩʧʦʣʴʟʫʝʪ ʚ 

ʥʘʯʘʣʴʥʳʡ ʧʝʨʠʦʜ ʨʘʟʚʠʪʠʷ ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʚʩʭʦʜʦʚ ʥʘ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʝ ʨʘʩʭʦʜʫʝʪʩʷ, ʚ ʦʩʥʦʚʥʦʤ, ʚʣʘʛʘ 

ʤʘʪʝʨʠʥʩʢʦʛʦ ʢʣʫʙʥʷ, ʘ ʬʠʟʠʯʝʩʢʦʝ  ʠʩʧʘʨʝʥʠʝ ʝʝ ʧʨʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʠʟʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ ʚʦʟʜʫʭʘ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ ʥʝʚʝʣʠʢʦ. ʇʦʵʪʦʤʫ 

ʩʨʝʜʥʝʩʫʪʦʯʥʦʝ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʝ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʠʟʤʝʥʷʣʦʩʴ ʚ ʧʨʝʜʝʣʘʭ 

1,8é2,3 ʤʤ. 

ʋʚʝʣʠʯʝʥʠʝ ʛʫʩʪʦʪʳ ʩʪʦʷʥʠʷ ʨʘʩʪʝʥʠʡ ʠ ʜʦʟ ʚʥʝʩʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʫʜʝʣʴʥʦʛʦ ʨʘʩʭʦʜʘ ʚʦʜʳ ʥʘ ʩʦʟʜʘʥʠʝ 

ʝʜʠʥʠʮʳ ʫʨʦʞʘʷ ʢʣʫʙʥʝʡ. ʅʘʠʤʝʥʴh ʠʭ ʟʥʘʯʝʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪ 

ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʢʘʨʪʦʬʝʣʝʤ ʩʣʦʞʠʣʩʷ ʚ ʚʘʨʠʘʥʪʘʭ ʩ ʛʫʩʪʦʪʦʡ ʧʦʩʘʜʢʠ 60 

ʪʳʩ. ʨʘʩʪ./ʛʘ ʥʘ ʬʦʥʝ ʚʥʝʩʝʥʠʷ N165P75ʂ270 ʠ ʩʦʩʪʘʚʠʣ 155 ʤ
3
/ʪ ʫ ʩʦʨʪʘ 

ʂʨʘʩʥʦʧʦʣʴʩʢʠʡ ʠ 101 ï ʂʘʨʘʪʦʧ. ʉʦʯʝʪʘʥʠʝ ʥʘʨʝʟʢʠ ʛʨʝʙʥʝʡ ʯʝʨʝʟ 30 ʜʥʝʡ 

ʧʦʩʣʝ ʧʦʩʘʜʢʠ ʢʘʨʪʦʬʝʣʷ ʩ ʚʥʝʩʝʥʠʝʤ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ N198P90ʂ324 

ʦʙʝʩʧʝʯʠʣʦ ʜʘʣʴʥʝʡʰʝʝ ʩʥʠʞʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʜʦ 85 ʤ
3
/ʪ. 

ʉʦʜʝʨʞʘʥʠʝ ʥʠʪʨʘʪʦʚ ʚ ʢʣʫʙʥʷʭ ʢʘʨʪʦʬʝʣʷ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ 

ʚʳʩʦʢʠʭ ʜʦʟ ʪʫʢʦʚ ʧʦʚʳʰʘʝʪʩʷ. ʆʜʥʘʢʦ ʠʭ ʩʦʜʝʨʞʘʥʠʝ ʚ ʧʨʝʜʝʣʘʭ 

ʠʟʫʯʘʝʤʳʭ ʥʘʤʠ ʜʦʟ ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ ʚ ʢʣʫʙʥʷʭ ʥʝ ʧʨʝʚʳʰʘʣʦ ʇɼʂ 

(ʪʘʙʣʠʮʘ 3). ʊʘʢ, ʚ ʢʣʫʙʥʷʭ ʩʦʨʪʘ ʂʨʘʩʥʦʧʦʣʴʩʢʠʡ ʠ ʂʘʨʘʪʦʧ ʚ ʚʘʨʠʘʥʪʘʭ 

ʚʥʝʩʝʥʠʷ N198P90K324 ʥʘʣʠʯʠʝ ʠʭ ʩʦʩʪʘʚʠʣʦ 61,53 ʠ 60,07 ʤʛ/ʢʛ, ʯʪʦ ʚ 

ʯʝʪrʨʝ ʨʘʟʘ ʥʠʞʝ ʇɼʂ. 

 

ʊʘʙʣʠʮʘ 3 ï ʉʦʜʝʨʞʘʥʠʝ ʥʠʪʨʘʪʦʚ ʚ ʢʣʫʙʥʷʭ ʢʘʨʪʦʬʝʣʷ, ʤʛ/ʢʛ (ʚ ʩʨʝʜʥʝʤ 

ʟʘ 1999ï2003 ʛʛ.) 

 

ɺʘʨʠʘʥʪʳ ʧʦ ʜʦʟʘʤ ʚʥʝʩʝʥʠʷ 

ʫʜʦʙʨʝʥʠʡ ʧʦʜ ʧʣʘʥʠʨʫʝʤʫʶ 

ʫʨʦʞʘʡʥʦʩʪʴ, ʢʛ/ʛʘ ʜ.ʚ. 

ʉʦʜʝʨʞʘʥʠʝ ʥʠʪʨʘʪʦʚ ʚ ʢʣʫʙʥʷʭ 

ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ, ʤʛ/ʢʛ  

ʂʨʘʩʥʦʧʦʣʩɹʢʠʡ ʂʘʨʪʦʧ 

ɹʝʟ ʫʜʦʙʨʝʥʠʡ 37,57 45,17 

30, N99P45K162 37,73 49,17 

40, N132P60K216 46,63 50,73 

50, N165P75K270 54,83 55,30 

60, N198P90K324 61,53 60,07 

 
ʇɼʂ ï 250 ʤʛ/ʢʛ ʩʳʨʦʡ ʤʘʩʩʳ 

 

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʠʟʫʯʘʝʤʳʭ ʚʘʨʠʘʥʪʦʚ ʦʧʳʪʦʚ ʧʦ 

ʚʦʟʜʝʣʳʚʘʥʠʶ ʢʘʨʪʦʬʝʣʷ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʚʩʝ ʦʥʠ ʦʙʝʩʧʝʯʠʚʘʣʠ ʧʦʣʫʯʝʥʠʝ 
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ʫʩʣʦʚʥʦ-ʯʠʩʪʦʛʦ ʜʦʭʦʜʘ ʠ ʙʳʣʠ ʨʝʥʪʘʙʝʣʴʥʳʤʠ. ʊʘʢ, ʥʘ ʧʦʩʘʜʢʘʭ  ʩʦʨʪʘ 

ʂʨʘʩʥʦʧʦʣʴʩʢʠʡ ʚ ʚʘʨʠʘʥʪʝ ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ N165P75K270 ʧʨʠ ʛʫʩʪʦʪʝ 

ʧʦʩʘʜʢʠ 45 ʪʳʩ. ʰʪ/ ʛʘ ʫʩʣʦʚʥʦ-ʯʠʩʪʳʡ ʜʦʭʦʜ ʩʦʩʪʘʚʠʣ 186,3 ʪʳʩ. ʨʫʙ. ʩ 1 

ʛʘ ʧʨʠ ʫʨʦʚʥʝ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ 183,2%. ʇʦʢʘʟʘʪʝʣʠ ʫʩʣʦʚʥʦ ʯʠʩʪʦʛʦ ʜʦʭʦʜʘ 

ʠ ʫʨʦʚʥʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʚ ʜʨʫʛʠʭ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 4. 

ʉʦʨʪ ʢʘʨʪʦʬʝʣʷ ʂʘʨʘʪʦʧ ʦʪʣʠʯʘʣʩʷ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʴʶ, 

ʧʦʣʫʯʝʥʠʝʤ ʫʩʣʦʚʥʦ-ʯʠʩʪʦʛʦ ʜʦʭʦʜʘ ʠ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴʶ. ʉʦʯʝʪʘʥʠʝ 

ʛʫʩʪʦʪʳ ʩʪʦʷʥʠʷ ʨʘʩʪʝʥʠʡ 55 ʪʳʩ. ʰʪ. ʥʘ 1 ʛʘ ʩ ʚʥʝʩʝʥʠʝʤ ʫʜʦʙʨʝʥʠʡ 

N165P75K270  ʧʦʟʚʦʣʠʣʦ ʧʦʣʫʯʠʪʴ ʤʘʢʩʠʤʘʣʴʥʳʡ ʫʩʣʦʚʥʦ-ʯʠʩʪʳʡ ʜʦʭʦʜ ï 

424,3ʪʳʩ. ʨʫʙ. ʩ 1 ʛʘ ʩ ʫʨʦʚʥʝʤ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ï 217,2%. ʋʚʝʣʠʯʝʥʠʝ 

ʛʫʩʪʦʪʳ ʩʪʦʷʥʠʷ ʨʘʩʪʝʥʠʡ ʜʦ 60 ʪʳʩ. ʰʪ/ʛʘ ʧʨʠ ʘʥʘʣʦʛʠʯʥʦʡ ʜʦʟʝ ʚʥʝʩʝʥʠʷ 

ʫʜʦʙʨʝʥʠʡ ʧʨʠʚʝʣʦ ʢ ʫʤʝʥʴʰʝʥʠʶ ʫʨʦʚʥʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ. ʉʦʯʝʪʘʥʠʝ 

ʩʨʦʢʘ ʥʘʨʝʟʢʠ ʛʨʝʙʥʝʡ ʯʝʨʝʟ 30 ʜʥʝʡ ʧʦʩʣʝ ʧʦʩʘʜʢʠ ʩ ʚʥʝʩʝʥʠʝʤ ʫʜʦʙʨʝʥʠʡ 

N198P90K324 ʥʘ ʩʦʨʪʝ ʂʘʨʘʪʦʧ ʦʙʝʩʧʝʯʠʣʦ ʥʘʠʚʳʩʰʠʡ ʜʦʭʦʜ ï 465,2ʪʳʩ. ʨʫʙ. 

ʩ 1 ʛʘ ʠ ʫʨʦʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ï 232,2%.  

ʕʥʝʨʛʝʪʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʘʨʠʘʥʪʦʚ ʦʧʳʪʘ ʦʮʝʥʠʚʘʣʠ, 

ʩʨʘʚʥʠʚʘʷ ʧʦʢʘʟʘʪʝʣʠ ʩʦʚʦʢʫʧʥʦʡ ʵʥʝʨʛʠʠ, ʟʘʪʨʘʯʝʥʥʦʡ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʧʨʦʜʫʢʮʠʠ, ʩ ʵʥʝʨʛʠʝʡ, ʧʦʣʫʯʝʥʥʦʡ ʩ ʫʨʦʞʘʝʤ. ʅʘʠʙʦʣʴʰʠʡ ʯʠʩʪʳʡ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʜʦʭʦʜ ï 56,5 ɻɼʞ/ʛʘ ï ʧʦʣʫʯʝʥ ʥʘ ʧʦʩʘʜʢʘʭ ʩʦʨʪʘ ʂʘʨʘʪʦʧ 

ʧʨʠ ʚʥʝʩʝʥʠʠ N165P75K270  ʠ ʥʘʣʠʯʠʠ 60 ʪʳʩ. ʨʘʩʪʝʥʠʡ ʥʘ 1 ʛʘ. 

 

ʊʘʙʣʠʮʘ 4 ï ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʙʠʦʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʢʘʨʪʦʬʝʣʷ. 

 

ʇ
ʦ
ʢ
ʘ
ʟ

ʘʪ
ʝ
ʣ
ʴ

 
 

ʂʨʘʩʥʦʧʦʣʴʩʢʠʡ ʂʘʨʘʪʦʧ 

ɻʫʩʪʦʪʘ ʩʪʦʷʥʠʷ ʨʘʩʪʝʥʠʡ (ʪʳʩ. ʰʪ/ʛʘ), ʜʦʟʘ ʚʥʝʩʝʥʠʷ 
ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ (ʢʛ ʜ.ʚ./ʛʘ), ʩʨʦʢʠ ʥʘʨʝʟʢʠ ʛʨʝʙʥʝʡ, ʜʥʝʡ 

45 
ʪʳʩ. 
ʨʘʩʪ., 

N165P75 
K270 

50 ʪʳʩ. 
ʨʘʩʪ., 
N132P60

K216 

60 ʪʳʩ. 
ʨʘʩʪ., 
N165P75 

K270 

55 ʪʳʩ. 
ʨʘʩʪ., 
N165P75 

K270 

60 ʪʳʩ. 
ʨʘʩʪ., 

N165P75K
270 

50 ʪʳʩ. 
ʨʘʩʪ., 

N165P75K2

70, 
ʯʝʨʝʟ 30 
ʜʥ. 

50 
ʪʳʩ. 
ʨʘʩʪ., 
N198P90
K324, 

 ʯʝʨʝʟ 
30 ʜʥ.     

ʋʨʦʞʘʡ-
ʥʦʩʪʴ, ʪ/ ʛʘ 28,8 29,2 30,3 45,9 46,6 46,9 49,3 

ʇʨʦʠʟʚʦʜ-
ʩʪʚʝʥʥʳʝ 
ʟʘʪʨʘʪʳ, 
ʪʳʩ. ʨʫʙ./ʛʘ 

166,6 175,2 194,1 195,3 211,1 196,2 200,3 

ʉʪʦʠʤʦʩʪʴ 
ʚʘʣʦʚʦʡ 
ʧʨʦʜʫʢʮʠʠ 
ʩ 1 ʛʘ, ʪʳʩ. 
ʨʫʙ. 

388,8 394,2 409,0 619,6 629,1 633,1 665,5 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 4 
ʋʩʣʦʚʥʦ-
ʯʠʩʪʳʡ 
ʜʦʭʦʜ ʩ 1 
ʛʘ, ʪʳʩ. ʨʫʙ. 

222,2 219,0 214,9 424,3 418,0 436,9 465,2 

ʋʨʦʚʝʥʴ 
ʨʝʥʪʘʙʝʣ-ɹ
ʥʦʩʪʠ, % 

133,3 125,0 110,7 217,2 198,0 222,7 232,2 

ʇʦʣʫʯʝʥʦ 
ʵʥʝʨʛʠʠ ʩ 
ʫʨʦʞʘʝʤ, 
ɻɼʞ/ʛʘ 

72,0 72,9 75,7 114,7 116,4 117,2 123,2 

ɿʘʪʨʘʯʝʥʦ 
ʵʥʝʨʛʠʠ, 
ɻɼʞ/ʛʘ 

53,9 52,3 58,6 58,4 59,9 65,3 70,7 

ʏʠʩʪʳʡ 
ʵʥʝʨʛʝʪʠʯʝʩ
ʢʠʡ ʜʦʭʦʜ, 
ɻɼʞ/ʛʘ 

18,1 20,6 17,1 56,3 56,5 51,9 52,5 

ʂʦʵʬ-
ʬʠʮʠʝʥʪ 
ʵʥʝʨʛʝʪʠʯʝʩ
ʢʦʡ 

ʵʬʬʝʢʪʠʚ-
ʥʦʩʪʠ 

1,33 1,39 1,29 1,96 1,94 1,79 1,74 

ʕʥʝʨʛʠ-
ʯʝʩʢʘʷ 
ʩʝʙʝʩʪʦ-
ʠʤʦʩʪʴ 
ʧʨʦʜʫʢʮʠʠ, 
ɻɼʞ/ʪ 

1,87 1,79 1,93 1,27 1,28 1,39 1,43 

 

ЗАКЛЮЧЕНИЕ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʚ ʩʪʝʧʥʦʡ ʟʦʥʝ ʋʨʘʣʘ ʩ 1 ʛʘ 

45é50 ʪ ʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ ʩʦʨʪʘ ʂʘʨʘʪʦʧ ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʛʫʩʪʦʪʫ 

ʩʪʦʷʥʠʷ ʨʘʩʪʝʥʠʡ 50é55 ʪʳʩ. ʰʪ/ʛʘ ʠ ʚʥʦʩʠʪʴ ʠʟ ʨʘʩʯʝʪʘ ʥʘ 1 ʛʘ N165P75K270 

ʠʣʠ N198P90K324 ʜ.ʚ. ʅʘʨʝʟʢʫ ʛʨʝʙʥʝʡ ʩʣʝʜʫʝʪ ʧʨʦʚʦʜʠʪʴ ʯʝʨʝʟ 30 ʜʥʝʡ 

ʧʦʩʣʝ ʧʦʩʘʜʢʠ. ʋʨʦʞʘʡʥʦʩʪʴ ʢʘʨʪʦʬʝʣʷ ʩʦʨʪʘ ʂʨʘʩʥʦʧʦʣʴʩʢʠʡ ʜʦ 30 ʪ/ʛʘ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ  ʧʨʠ ʥʘʣʠʯʠʠ  ʥʘ 1 ʛʘ ʢ ʫʙʦʨʢʝ 45 ʪʳʩ. ʨʘʩʪʝʥʠʡ ʠ ʚʥʝʩʝʥʠʡ 

ʥʘ 1 ʛʘ N165P75K270 ʜ.ʚ. ɺʣʘʞʥʦʩʪʴ ʘʢʪʠʚʥʦʛʦ ʩʣʦʷ ʧʦʯʚʳ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ 

ʧʝʨʠʦʜʘ ʚʝʛʝʪʘʮʠʠ ʥʘ ʦʙʦʠʭ ʩʦʨʪʘʭ ʢʘʨʪʦʬʝʣʷ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʜʝʨʞʠʚʘʪʴ 

ʧʦʣʠʚʘʤʠ ʥʝ ʥʠʞʝ 75é80% ʅɺ. 

 

ʃʠʪʝʨʘʪʫʨʘ 

 

1. ɺʘʩʠʥ, ɺ.ɻ., ɿʦʨʠʥ, ɸ.ɺ. ɸʛʨʦʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʚʦʟʜʝʣʳʚʘʥʠʷ 
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WAYS OF RAISE THE LE VEL OF CROP YIELD OF  POTATOES IN A 

STEPPE ZONE OF URAL 

 

MUSHINSKIY ɸ.ɸ., AMINOVA  E.V. 

 

SUMMARY  

 

The combination of a complex of meliorative and agrotechnical 

receptions at cultivation of potatoes recommended by results of researches 

allows to raise the level of crop yield in 1,5 é 2,0 times at the expense of 

optimization of water and nutritious modes of the soil, a choice of grades, 

density of plants, terms of cutting of ridges and other agrotechnical receptions. 

 

Key words: potatoes, degree of density, productivity, soil water regime, 

nitrate concentration, fertilizers, rate application. 
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РЕЗЮМЕ 

 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʢʦʥʩʪʨʫʢʪʠʚʥʘʷ ʩʭʝʤʘ ʦʧʦʨʥʦ-

ʢʦʤʢʦʨʘʟʨʫʰʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʠ ʧʨʠʥʮʠʧ ʝʝ ʨʘʙʦʪʳ, ʘ ʪʘʢʞʝ 

ʫʩʪʘʥʦʚʢʘ ʥʘ ʢʘʨʪʦʬʝʣʝʢʦʧʘʪʝʣʴ ʂʊʅ-2ɹ ʠ ʨʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ.   

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʧʦʨʥʦ-ʢʦʤʢʦʨʘʟʨʫʰʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ, ʵʣʘʩʪʠʯʥʳʝ 

ʧʨʫʪʢʠ, ʩʪʝʧʝʥʴ ʨʘʟʨʫʰʝʥʠʷ ʧʦʯʚʝʥʥʳʭ ʢʦʤʢʦʚ, ʚʝʨʪʠʢʘʣʴʥʘʷ ʥʘʛʨʫʟʢʘ. 

 

РЕЗЮМЕ 

 

ʂʘʨʪʦʬʝʣʝʚʦʜʩʪʚʦ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʦʪʨʘʩʣʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʋʟʙʝʢʠʩʪʘʥʘ ʠ ʧʨʠʟʚʘʥʦ ʦʙʝʩʧʝʯʠʪʴ 

ʥʘʩʝʣʝʥʠʝ ʈʝʩʧʫʙʣʠʢʠ ʢʘʨʪʦʬʝʣʝʤ ʩʦʙʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʋʙʦʨʢʘ ʢʘʨʪʦʬʝʣʷ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʪʨʫʜʦʝʤʢʠʤ ʧʨʦʮʝʩʩʦʤ. ʀʟ-ʟʘ 

ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ (ʚʳʩʦʢʠʝ ʣʝʪʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ, 

ʥʠʟʢʘʷ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ, ʫʧʣʦʪʥʝʥʠʝ ʧʦʯʚʳ ʧʦʩʣʝ 

ʧʦʣʠʚʦʚ) ʥʝ ʥʘʰʣʠ ʰʠʨʦʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʢʘʨʪʦʬʝʣʝʫʙʦʨʦʯʥʳʝ ʤʘʰʠʥʳ. 

ʆʧʳʪ ʧʨʠʤʝʥʝʥʠʷ ʢʘʨʪʦʬʝʣʝʫʙʦʨʦʯʥʳʭ ʤʘʰʠʥ ʚ ʈʝʩʧʫʙʣʠʢʝ ʋʟʙʝʢʠʩʪʘʥ 

ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ ʫʙʦʨʢʠ ʢʘʨʪʦʬʝʣʷ ʧʦʯʚʘ ʢʣʫʙʥʝʥʦʩʥʦʛʦ ʧʣʘʩʪʘ 

ʧʣʦʭʦ ʢʨʦʰʠʪʩʷ ʠ ʨʘʩʧʘʜʘʝʪ ʥʘ ʢʨʫʧʥʳʝ ʧʦʯʚʝʥʥʳʝ ʢʦʤʢʠ, ʠʤʝʶʱʠʝ 

ʙʦʣʴʰʫʶ ʪʚʝʨʜʦʩʪʴ, ʯʝʤ ʢʣʫʙʥʠ ʢʘʨʪʦʬʝʣʷ, ʪʝʤ ʩʘʤʳʤ, ʟʘʪʨʫʜʥʷʝʪ 

ʚʳʜʝʣʝʥʠʝ ʝʝ ʦʪ ʢʣʫʙʥʝʡ ʥʘ ʛʨʦʭʦʪʝ ʠ ʵʣʝʚʘʪʦʨʝ. ʕʪʦ ʫʩʫʛʫʙʣʷʝʪʩʷ, 

ʦʩʦʙʝʥʥʦ, ʥʘ ʛʣʠʥʠʩʪʳʭ ʠ ʪʷʞʝʣʳʭ ʩʫʛʣʠʥʠʩʪʳʭ ʧʦʯʚʘʭ, ʩʢʣʦʥʥʳʭ 

ʦʙʨʘʟʦʚʘʥʠʶ ʛʣʳʙ ʧʨʠ ʝʝ ʦʙʨʘʙʦʪʢʝ, ʯʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʋʟʙʝʢʠʩʪʘʥʘ ʠ 

ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ, ʧʨʝʧʷʪʩʪʚʫʶʱʠʤ ʚʥʝʜʨʝʥʠʶ 

ʢʘʨʪʦʬʝʣʝʫʙʦʨʦʯʥʳʭ ʤʘʰʠʥ. 

ʇʨʠ ʫʙʦʨʢʝ ʢʘʨʪʦʬʝʣʷ, ʚ ʦʩʥʦʚʥʦʤ, ʧʨʠʤʝʥʷʶʪ ʢʘʨʪʦʬʝʣʝʢʦʧʘʪʝʣʠ 

ʂʊʅ-2ɹ, ʂʉʊ-1,4. ɺ ʫʩʣʦʚʠʷʭ ʋʟʙʝʢʠʩʪʘʥʘ ʧʨʠ ʫʙʦʨʢʝ ʨʘʥʥʝʛʦ ʢʘʨʪʦʬʝʣʷ 

ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ, ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ ʥʠʟʢʘʷ. ʇʦʵʪʦʤʫ ʚ ʧʨʦʮʝʩʩʝ ʚʳʢʦʧʢʠ 

ʢʣʫʙʥʝʥʦʩʥʦʛʦ ʧʣʘʩʪʘ ʧʦʯʚʳ ʧʣʦʭʦ ʢʨʦʰʠʪʩʷ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʢʨʫʧʥʳʭ 

ʧʦʯʚʝʥʥʳʭ ʢʦʤʢʦʚ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ ʦʪʜʝʣʝʥʠʝ ʠʭ ʦʪ ʢʣʫʙʥʝʡ ʥʘ ʛʨʦʭʦʪʝ ʠ 

ʵʣʝʚʘʪʦʨʝ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʘʤʝʪʠʣʘʩʴ ʪʝʥʜʝʥʮʠʷ ʢ ʨʘʟʨʫʰʝʥʠʶ 
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ʢʣʫʙʥʝʥʦʩʥʦʛʦ ʧʣʘʩʪʘ ʠ ʧʦʯʚʝʥʥʳʭ ʢʦʤʢʦʚ ʢʘʨʪʦʬʝʣʴʥʦʡ ʛʨʷʜʢʠ ʚ ʥʘʯʘʣʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʪ.ʝ. ʜʦ ʧʦʩʪʫʧʣʝʥʠʷ ʝʛʦ ʥʘ ʩʝʧʘʨʠʨʫʶʱʠʝ 

ʨʘʙʦʯʠʝ ʦʨʛʘʥʳ. 

ʉʧʦʩʦʙ ʨʘʟʨʫʰʝʥʠʷ ʢʘʨʪʦʬʝʣʴʥʦʡ ʛʨʷʜʢʠ ʚ ʥʘʯʘʣʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʧʝʨʩʧʝʢʪʠʚʥʳʤ. ʀʩʩʣʝʜʦʚʘʥʠʝʤ ʫʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʩʣʦʡ ʧʦʯʚʳ ʪʦʣʱʠʥʦʡ 3 ʩʤ ʧʦʣʥʦʩʪʴʶ ʧʨʝʜʦʭʨʘʥʷʝʪ ʢʣʫʙʥʠ ʦʪ 

ʩʠʣʴʥʳʭ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʦʚʨʝʞʜʝʥʠʡ [1]. 

ʀʩʭʦʜʷ ʠʟ ʠʟʣʦʞʝʥʥʦʛʦ ʚ ʋʟʄʕʀ ʨʘʟʨʘʙʦʪʘʥʦ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʦʝ 

ʦʧʦʨʥʦ-ʢʦʤʢʦʨʘʟʨʫʰʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ ʥʘ ʢʘʨʪʦʬʝʣʝʫʙʦʨʦʯʥʳʝ ʤʘʰʠʥʳ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ ʫʣʫʯʰʝʥʠʝ ʩʝʧʘʨʘʮʠʠ, ʘ ʪʘʢʞʝ ʫʤʝʥʴʰʝʥʠʝ ʧʦʪʝʨʴ ʠ 

ʧʦʚʨʝʞʜʝʥʠʷ ʢʣʫʙʥʝʡ. 

ʅʘ ʨʠʩʫʥʢʝ ï 1ïʘ ʧʨʠʚʝʜʝʥʘ ʩʭʝʤʘ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʦʧʦʨʥʦ-

ʢʦʤʢʦʨʘʟʨʫʰʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʘ ʥʘ ʨʠʩʫʥʢʝ ï 1ïʙ ʝʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ 

ʢʣʫʙʥʝʥʦʩʥʳʤ ʧʣʘʩʪʦʤ.  

ʇʨʠ ʜʚʠʞʝʥʠʠ ʘʛʨʝʛʘʪʘ ʦʧʦʨʥʦ-ʢʦʤʢʦʨʘʟʨʫʰʘʶʱʠʝ ʢʘʪʢʠ 1 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʟʘʜʘʥʥʫʶ ʛʣʫʙʠʥʫ ʚʳʢʘʧʳʚʘʥʠʷ ʠ ʨʘʟʨʫʰʘʶʪ ʧʦʯʚʝʥʥʳʝ 

ʢʦʤʢʠ ʚ ʛʨʷʜʢʝ. ɹʦʢʦʚʳʝ ʯʘʩʪʠ ʢʘʪʢʘ 1 ʩʥʘʙʞʝʥʳ ʜʠʩʢʘʤʠ 3 ʠ ʚ ʧʨʦʮʝʩʩʝ 

ʨʘʙʦʪʳ ʦʥʠ ʧʦʜʨʝʟʘʶʪ ʙʦʢʦʚʳʝ ʯʘʩʪʠ ʛʨʷʜʢʠ, ʫʤʝʥʴʰʘʷ ʧʦʩʪʫʧʣʝʥʠʝ 

ʣʠʰʥʝʡ ʧʦʯʚʳ ʥʘ ʩʝʧʘʨʠʨʫʶʱʠʝ ʨʘʙʦʯʠʝ ʦʨʛʘʥʳ. 

ɼʘʣʝʝ ʣʝʤʝʭʘ ʚʳʢʘʧʳʚʘʶʪ ʦʩʪʘʚʰʫʶʩʷ ʯʘʩʪʴ ʢʘʨʪʦʬʝʣʴʥʦʡ ʛʨʷʜʢʠ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʫʤʝʥʴʰʘʝʪʩʷ ʟʘʛʨʫʟʢʘ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ. ʄʝʞʜʫ ʜʠʩʢʘʤʠ 3 

ʫʩʪʘʥʦʚʣʝʥʳ ʵʣʘʩʪʠʯʥʳʝ ʧʨʫʪʢʠ 2, ʦʥʠ ʟʘʢʨʝʧʣʝʥʳ ʧʦ ʧʝʨʠʤʝʪʨʫ ʢʘʞʜʦʛʦ 

ʜʠʩʢʘ 3 ʠ ʨʘʩʧʦʣʦʞʝʥʳ ʤʝʞʜʫ ʥʠʤʠ. ɼʣʠʥʘ ʢʘʞʜʦʛʦ ʵʣʘʩʪʠʯʥʦʛʦ ʧʨʫʪʢʘ 2 

ʙʦʣʴʰʝ, ʯʝʤ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʜʠʩʢʘʤʠ 3. 

 

 
 

ʘ ï ʢʦʥʩʪʨʫʢʪʠʚʥʘʷ ʩʭʝʤʘ; 

ʙ ï ʩʭʝʤʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ ʩ ʢʣʫʙʥʝʥʦʩʥʳʤ ʧʣʘʩʪʦʤ. 

1ï ʢʦʤʢʦʨʘʟʨʫʰʘʶʱʠʡ ʢʘʪʦʢ; 2 ï ʵʣʘʩʪʠʯʥʳʝ ʧʨʫʪʢʠ; 3 ï ʜʠʩʢ; 

4 ï ʦʩʴ; 5 ï ʧʦʯʚʝʥʥʳʡ ʢʦʤʦʢ 
 
ʈʠʩʫʥʦʢ 1ï ʆʧʦʨʥʦ-ʢʦʤʢʦʨʘʟʨʫʰʘʶʱʠʡ ʨʘʙʦʯʠʡ ʦʨʛʘʥ ʩ 

ʵʣʘʩʪʠʯʥʳʤʠ ʧʨʫʪʢʘʤʠ 
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ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʜʠʩʢʠ 3 ʩ ʵʣʘʩʪʠʯʥʳʤʠ ʧʨʫʪʢʘʤʠ 2 ʢʦʧʠʨʫʶʪ 

ʧʦʚʝʨʭʥʦʩʪʴ ʨʷʜʢʘ ʠ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʢʣʫʙʥʝʥʦʩʥʳʤ ʧʣʘʩʪʦʤ 

ʨʘʟʨʫʰʘʶʪ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʧʦʯʚʝʥʥʳʝ ʢʦʤʢʠ [2]. 

ʅʘ ʨʠʩʫʥʢʝ ï 2 ʧʦʢʘʟʘʥ ʢʘʨʪʦʬʝʣʝʢʦʧʘʪʝʣʴ ʂʊʅ-2ɹ, ʩʥʘʙʞʝʥʥʳʡ 

ʧʨʝʜʣʘʛʘʝʤʳʤ ʦʧʦʨʥʦ-ʢʦʤʢʦʨʘʟʨʫʰʘʶʱʠʤ ʫʩʪʨʦʡʩʪʚʦʤ. 

ɹʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʢʦʥʩʪʨʫʢʮʠʷ ʦʧʳʪʥʦʛʦ ʚʘʨʠʘʥʪʘ ʦʧʦʨʥʦ-

ʢʦʤʢʦʨʘʟʨʫʰʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʩ ʨʝʢʦʤʝʥʜʫʝʤʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, 

ʠʟʛʦʪʦʚʣʝʥʳ ʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʦʙʨʘʟʮʳ ʠ ʧʨʦʚʝʜʝʥʳ ʠʭ ʠʩʧʳʪʘʥʠʷ ʩ 

ʫʩʪʘʥʦʚʢʦʡ ʠʭ ʥʘ ʢʘʨʪʦʬʝʣʝʢʦʧʘʪʝʣʴ ʂʊʅ-2ɹ. ɺ ʧʨʦʮʝʩʩʝ ʠʩʧʳʪʘʥʠʡ ʙʳʣʘ 

ʦʧʨʝʜʝʣʝʥʘ ʩʪʝʧʝʥʴ ʨʘʟʨʫʰʝʥʠʷ ʧʦʯʚʝʥʥʳʭ ʢʦʤʢʦʚ ʢʘʨʪʦʬʝʣʴʥʦʡ ʛʨʷʜʢʠ. 

 

 
 

ʈʠʩʫʥʦʢ ï 2 ʂʘʨʪʦʬʝʣʝʢʦʧʘʪʝʣʴ ʂʊʅ-2ɹ, ʩʥʘʙʞʝʥʥʳʡ ʦʧʦʨʥʦ-

ʢʦʤʢʦʨʘʟʨʫʰʘʶʱʠʤ ʫʩʪʨʦʡʩʪʚʦʤ 

 

ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣ ʠʟʫʯʝʥ ʚʦʧʨʦʩ ʦ ʚʣʠʷʥʠʠ ʥʘʛʨʫʟʢʠ ʥʘ 

ʦʧʦʨʥʦ-ʢʦʤʢʦʨʘʟʨʫʰʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ ʥʘ ʩʪʝʧʝʥʴ ʨʘʟʨʫʰʝʥʠʷ ʧʦʯʚʝʥʥʳʭ 

ʢʦʤʢʦʚ ʢʘʨʪʦʬʝʣʴʥʦʡ ʛʨʷʜʢʠ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ 

ʨʠʩʫʥʢʝ ï 3.  

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʦʧʳʪʦʚ ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʥʦ ʫʩʪʨʦʡʩʪʚʦ, ʫ ʢʦʪʦʨʦʛʦ 

ʰʠʨʠʥʘ ʟʘʭʚʘʪʘ ʙʳʣʘ 0,45 ʤ, ʜʠʘʤʝʪʨ ʜʠʩʢʦʚ, ʥʘ ʢʦʪʦʨʳʭ ʨʘʩʧʦʣʦʞʝʥʳ 

ʵʣʘʩʪʠʯʥʳʝ ʧʨʫʪʢʠ, 0,5 ʤ, ʜʠʘʤʝʪʨ ʢʦʤʢʦʨʘʟʨʫʰʘʶʱʝʛʦ ʢʘʪʢʘ 0,32 ʤ.  

ɺ ʢʘʯʝʩʪʚʝ ʵʣʘʩʪʠʯʥʦʛʦ ʧʨʫʪʢʘ ʥʘʤʠ ʙʳʣ ʧʨʠʥʷʪ ʩʪʘʣʴʥʦʡ ʢʘʥʘʪ 

ʩʧʠʨʘʣʴʥʦʛʦ ʪʠʧʘ ʊʂ ʩ ʜʠʘʤʝʪʨʦʤ 3, 4 ʠ 5 ʤʤ, ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʠʟ 

ʚʳʩʦʢʦʫʛʣʝʨʦʜʠʩʪʦʡ ʭʦʣʦʜʥʦʥʘʪʷʥʫʪʦʡ ʧʨʦʚʦʣʦʢʠ ʩ ʧʨʝʜʝʣʦʤ ʧʨʦʯʥʦʩʪʠ 

170-220 ʄʇʘ
 
[3]. 

ʆʧʳʪʳ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʧʨʠ ʨʘʟʣʠʯʥʦʡ ʚʣʘʞʥʦʩʪʠ ʢʦʤʢʦʚ: 9ï10%, 

13ï14% ʠ 16ï17%. ʋʨʦʞʘʡʥʦʩʪʴ ʢʘʨʪʦʬʝʣʷ 132,4 ʮ/ʛʘ. ʉʦʨʪ ʢʘʨʪʦʬʝʣʷ 
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ʤʝʩʪʥʦʝ ʄʠʨʦʢʠ. ɹʦʪʚʘ ʫʙʨʘʥʥʘʷ. ʉʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʫʩʪʘʥʦʚʢʠ 1,0 ʤ/ʩ.  

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʚʝʨʪʠʢʘʣʴʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʨʘʙʦʯʠʡ ʦʨʛʘʥ ʩʪʝʧʝʥʴ ʨʘʟʨʫʰʝʥʠʷ ʧʦʯʚʝʥʥʳʭ 

ʢʦʤʢʦʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʘ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʜʠʘʤʝʪʨʘ ʵʣʘʩʪʠʯʥʳʭ ʧʨʫʪʢʦʚ ʠ 

ʫʤʝʥʴʰʝʥʠʝʤ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʝʥʥʳʭ ʢʦʤʢʦʚ ʩʪʝʧʝʥʴ ʨʘʟʨʫʰʝʥʠʷ ʠʭ 

ʫʤʝʥʴʰʘʝʪʩʷ. 

ʊʘʢ, ʧʨʠ ʚʝʨʪʠʢʘʣʴʥʦʡ ʥʘʛʨʫʟʢʝ 400 ʅ ʩʪʝʧʝʥʴ ʨʘʟʨʫʰʝʥʠʷ 

ʧʦʯʚʝʥʥʳʭ ʢʦʤʢʦʚ ʩ ʚʣʘʞʥʦʩʪʴʶ 16ï17% ʵʣʘʩʪʠʯʥʳʤʠ ʧʨʫʪʢʘʤʠ 3, 4 ʠ 5 

ʤʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʦʩʪʘʚʣʷʣʘ 86,6, 81,5, 75,1%, ʘ ʧʨʠ ʚʝʨʪʠʢʘʣʴʥʦʡ 

ʥʘʛʨʫʟʢʝ 1000 ʅ ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 94,4, 89,2, 81,2%. ʇʨʠ ʵʪʠʭ ʞʝ ʥʘʛʨʫʟʢʘʭ 

ʩʪʝʧʝʥʴ ʨʘʟʨʫʰʝʥʠʷ ʢʦʤʢʦʚ ʩ ʚʣʘʞʥʦʩʪʴʶ 13ï14% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʩʦʩʪʘʚʣʷʣʠ 84,1, 77,6, 72,3, 91,8, 85, 78,7%, ʘ ʩ ʚʣʘʞʥʦʩʪʴʶ 9ï10% 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 68,2, 66,4 63,1, 77,0, 73,8, 68,9%. 

 

 

 

 

 
1,2,3-ʩʦʦʪʚʝʪʩʚʝʥʥʦ ʜʠʘʤʝʪʨ ʵʣʘʩʪʠʯʥʳʭ ʧʨʫʪʢʦʚ 3, 4 ʠ 5 ʤʤ; 
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ʘ-W=16-17%; ʙ-W=13-14%; ʚ-W=9-10%  

ʈʠʩʫʥʦʢ ï 3 ɿʘʚʠʩʠʤʦʩʪʴ ʩʪʝʧʝʥʠ ʨʘʟʨʫʰʝʥʠʷ ʧʦʯʚʝʥʥʳʭ ʢʦʤʢʦʚ ʦʪ 

ʚʝʨʪʠʢʘʣʴʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʦʧʦʨʥʦ-ʢʦʤʢʦʨʘʟʨʫʰʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ ʠ 

ʜʠʘʤʝʪʨʘ ʵʣʘʩʪʠʯʥʳʭ ʧʨʫʪʢʦʚ 

 

ʇʨʝʠʤʫʱʝʩʪʚʦ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʦʧʦʨʥʦ-ʢʦʤʢʦʨʘʟʨʫʰʘʶʱʝʛʦ 

ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʜʠʩʢʠ ʧʦʜʨʝʟʘʶʪ ʙʦʢʦʚʳʝ ʯʘʩʪʠ 

ʛʨʷʜʢʠ ʠ ʤʝʞʜʫʨʷʜʠʡ, ʪʝʤ ʩʘʤʳʤ ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʤʝʥʴʰʝʥʠʶ ʧʦʩʪʫʧʣʝʥʠʷ 

ʣʠʰʥʠʭ ʧʦʯʚ ʚʤʝʩʪʝ ʩ ʢʦʤʢʘʤʠ ʥʘ ʩʝʧʘʨʠʨʫʶʱʠʝ ʨʘʙʦʯʠʝ ʦʨʛʘʥʳ, 

ʩʥʠʞʘʶʪ ʟʘʛʨʫʟʢʫ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ. ʂʨʦʤʝ ʵʪʦʛʦ ʧʨʠ ʧʨʦʭʦʜʝ ʚʜʦʣʴ ʛʨʝʙʥʷ 

ʵʣʘʩʪʠʯʥʳʝ ʧʨʫʪʢʠ ʩ ʢʘʪʢʦʤ ʨʘʟʨʫʰʘʶʪ ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʩʣʦʡ 

ʢʘʨʪʦʬʝʣʴʥʦʡ ʛʨʷʜʢʠ ʠ  ʧʦʯʚʝʥʥʳʝ ʢʦʤʢʠ, ʣʝʞʘʱʠʝ ʥʘ ʥʝʡ. 
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ADVANCED SUPPORTING AND SOIL CLUMPS CRASHING 

ASSEMBLE DEVICE ON POTATO HARVESTER MACHINES  

 

NORCHAEV D.R. 

 

SUMMARY  

 

In article are brought constructive scheme supporting and soil clumps 

crashing assemble device and principle its work, as well as installation on 

potato digger KTN-2B and results of the test.   

 

Keywords: supporting and soil clumps crashing assemble device, elastic 

rods installed, degree of the destruction soil wad, vertical load. 

 

ʇʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 30.04.2013 ʛ. 
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СОХРАННОСТЬ БИОИКАПСУЛИРОВАННЫХ МИКРОЧЕРЕНКОВ 

В ПРОЦЕССЕ ХРАНЕНИЯ IN VITRO  МАТЕРИАЛА 

 

Овэс Е.В.¹, Конг-Лин Ле² 
ĭ ɺʩʝʨʦʩʩʠʡʩʢʠʡ ʅʀʀ ʢʘʨʪʦʬʝʣʴʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠʤ. ɸ.ɻ. ʃʦʨʭʘ 

Į ʌʝʜʝʨʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ çɸʛʨʦʩʢʦʧè (ʐʚʝʡʮʘʨʠʷ) 

 

РЕЗЮМЕ 

 

ʄʝʪʦʜ ʢʦʥʩʝʨʚʘʮʠʠ ʤʠʢʨʦʯʝʨʝʥʢʦʚ ʚ ʚʠʜʝ ʙʠʦʢʘʧʩʫʣ ʵʬʬʝʢʪʠʚʝʥ ʜʣʷ 

ʧʦʜʜʝʨʞʘʥʠʷ ʘʢʪʠʚʥʦʡ ʢʦʣʣʝʢʮʠʠ in vitro ʤʘʪʝʨʠʘʣʘ. ʆʥ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʩʦʭʨʘʥʥʦʩʪʴ ʚ ʟʜʦʨʦʚʦʤ ʩʦʩʪʦʷʥʠʠ ʙʠʦʠʥʢʘʧʩʫʣʠʨʦʚʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʪ 

1 ʜʦ 2 ʣʝʪ ʜʣʷ ʝʛʦ ʧʦʩʣʝʜʫʶʱʝʛʦ ʢʣʦʥʘʣʴʥʦʛʦ ʤʠʢʨʦʨʘʟʤʥʦʞʝʥʠʷ. ɼʘʥʥrʡ 

ʤʝʪʦʜ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʡ ʜʣʷ ʭʨʘʥʝʥʠ ̫ ʤʠʢʨʦʯʝʨʝʥʢʦʚ ʩʦʨʪʘ ɾʫʢʦʚʩʢʠʡ 

ʨʘʥʥʠʡ ʚ ʪʝʯʝʥʠʝ ʦʜʥʦʛʦ ʛʦʜʘ, ʩʦʭʨʘʥʠʣ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ 98% 

ʙʠʦʢʘʧʩʫʣ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʨʪʦʬʝʣʴ, ʦʨʠʛʠʥʘʣʴʥʦʝ ʩʝʤʝʥʦʚʦʜʩʪʚʦ, ʠʩʭʦʜʥʳʡ 

ʤʘʪʝʨʠʘʣ, ʤʠʢʨʦʨʘʩʪʝʥʠʷ, ʢʦʣʣʝʢʮʠʷ in vitro, ʢʦʥʩʝʨʚʘʮʠʷ, ʩʦʭʨʘʥʥʦʩʪʴ, 

ʙʠʦʠʥʢʘʧʩʫʣʷʮʠʷ. 

 

ВВЕДЕНИЕ 

 

ɼʣʷ ʩʦʭʨʘʥʝʥʠʷ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʚʝʛʝʪʘʪʠʚʥʦ ʨʘʟʤʥʦʞʘʝʤʳʭ 

ʢʫʣʴʪʫʨ ʠʩʧʦʣʴʟʫʶʪʩʷ ʙʘʟʦʚʳʝ ʠ ʘʢʪʠʚʥʳʝ ʢʦʣʣʝʢʮʠʠ. ɹʘʟʦʚʳʝ (ʧʦʣʝʚʳʝ ʠ 

ʢʨʠʦʢʦʣʣʝʢʮʠʠ) ʦʙʝʩʧʝʯʠʚʘʶʪ ʜʦʣʛʦʩʨʦʯʥʦʝ ʭʨʘʥʝʥʠʝ ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʚ 

ʩʧʝʮʠʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ. ɸʢʪʠʚʥʳʝ ʢʦʣʣʝʢʮʠʠ ʧʦʜʜʝʨʞʠʚʘʶʪ ʦʙʨʘʟʮʳ  ʚ 

ʢʫʣʴʪʫʨʝ in vitro, ʢʘʢ ʧʨʠ ʥʦʨʤʘʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʚ ʚʠʜʝ ʨʘʩʪʫʱʠʭ 

ʤʠʢʨʦʨʘʩʪʝʥʠʡ, ʪʘʢ ʠ ʧʨʠ ʥʠʟʢʠʭ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʢʦʛʜʘ 

ʨʦʩʪ ʨʘʩʪʝʥʠʡ ʟʘʤʝʜʣʷʝʪʩʷ [3]. 

ɺʦ ɺʅʀʀʂʍ, ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʘʥʢʘ ʟʜʦʨʦʚʳʭ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ 

(ɹɿʉʂ) ʚ ʧʦʣʝʚʦʡ ʢʫʣʴʪʫʨʝ ʠ in vitro, ʙʘʟʦʚʘʷ ʢʦʣʣʝʢʮʠʷ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʚ 

ʯʠʩʪʳʭ ʬʠʪʦʩʘʥʠʪʘʨʥʳʭ ʫʩʣʦʚʠʷʭ ʩʝʚʝʨʥʦʡ ʬʠʪʦʛʠʛʠʝʥʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ɸʨʭʘʥʛʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʜʫʙʣʠʨʫʝʪʩʷ ʚ ʛʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʉʝʚʝʨʥʦʛʦ 

ʂʘʚʢʘʟʘ ʥʘ ʚʳʩʦʪʝ 1500ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ. ɼʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʘʢʪʠʚʥʦʡ 

ʢʦʣʣʝʢʮʠʠ ʝʞʝʛʦʜʥʦ ʧʨʦʚʦʜʠʪʩʷ ʦʙʥʦʚʣʝʥʠʝ ʣʠʥʠʡ in vitro ʥʘ ʦʩʥʦʚʝ 

ʢʣʫʙʥʝʚʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʧʦʩʪʫʧʘʶʱʝʛʦ ʠʟ ɹɿʉʂ.  

ɸʢʪʠʚʥʘʷ ʢʦʣʣʝʢʮʠʷ ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʠ ʣʠʥʠʡ in vitro ʧʦʩʪʦʷʥʥʦ 

ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʥʘ ʥʘʣʠʯʠʝ ʨʘʟʣʠʯʥʳʭ ʧʘʪʦʛʝʥʦʚ. ʇʦʜʜʝʨʞʠʚʘʝʤʳʡ ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ ʟʜʦʨʦʚʳʡ ʠʩʭʦʜʥʳʡ ʤʘʪʝʨʠʘʣ ʠʩʧʦʣʴʟʫʝʪʩ ̫ʜʣʷ ʤʠʢʨʦʢʣʦʥʘʣʴʥʦʛʦ 

ʨʘʟʤʥʦʞʝʥʠʷ. ɸʢʪʠʚʥʘʷ ʢʦʣʣʝʢʮʠʷ ʚʢʣʶʯʘʝʪ ʦʢʦʣʦ ʚʦʩʴʤʠʜʝʩʷʪʠ 

ʩʦʨʪʦʦʙʨʘʟʮʦʚ. ɽʞʝʛʦʜʥʦ, ʧʦ ʟʘʷʚʢʘʤ ʨʝʛʠʦʥʘʣʴʥʳʭ ʅʀʋ, ɺʅʀʀʂʍ 
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ʧʦʩʪʘʚʣʷʝʪ ʠʩʭʦʜʥʳʡ ʤʘʪʝʨʠʘʣ ʚ ʚʠʜʝ ʤʠʢʨʦʨʘʩʪʝʥʠʡ ʧʦ ʥʝ ʙʦʣʝʝ ʯʝʤ 

ʪʨʠʜʮʘʪʠ ʩʦʨʪʦʚ. 

ʇʦʜʜʝʨʞʘʥʠʝ ʚ ʘʢʪʠʚʥʦʡ ʢʦʣʣʝʢʮʠʠ ʩʦʨʪʦʚ, ʥʝ ʠʤʝʶʱʠʭ 

ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ, ʩʦʧʨʷʞʝʥʦ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʪʨʫʜʦʚʳʤʠ, 

ʚʨʝʤʝʥʥʳʤʠ ʠ ʩʪʦʠʤʦʩʪʥʳʤʠ ʟʘʪʨʘʪʘʤʠ, ʩʚʷʟʘʥʥʳʤʠ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ 

ʧʦʩʪʦʷʥʥʦʛʦ ʢʣʦʥʠʨʦʚʘʥʠʷ ʠ ʪʝʩʪʠʨʦʚʘʥʠʷ ʜʦʨʦʛʦʩʪʦʷʱʠʤʠ ʤʝʪʦʜʘʤʠ 

ʀʌɸ ʠ ʇʎʈ-ʘʥʘʣʠʟʘ. ʇʨʝʜʣʘʛʘʝʤʘʷ ʪʝʭʥʦʣʦʛʠʷ ʢʦʥʩʝʨʚʘʮʠʠ ʯʝʨʝʥʢʦʚ 

ʢʘʨʪʦʬʝʣʷ in vitro ʚ ʚʠʜʝ ʙʠʦʢʘʧʩʫʣ ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʱʘʝʪ ʟʘʪʨʘʪʳ ʥʘ 

ʧʦʜʜʝʨʞʘʥʠʝ ʘʢʪʠʚʥʦʡ ʢʦʣʣʝʢʮʠʠ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ [1,4,6,7]. 

 

МАТЕРИАЛЫ И МЕТОДИКА 

 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʠʥʢʘʧʩʫʣʷʮʠʷ ʦʟʥʘʯʘʝʪ ʟʘʢʣʶʯʝʥʠʝ ʙʠʦʤʘʪʝʨʠʘʣʘ ʚ 

ʦʙʦʣʦʯʢʫ ʠʟ ʭʣʦʨʠʜʘ ʢʘʣʴʮʠʷ (CaCl2) ʜʣʷ ʟʘʱʠʪʳ ʠʥʢʘʧʩʫʣʠʨʫʝʤʦʛʦ 

ʦʙʲʝʢʪʘ ʦʪ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʝʛʦ ʩʦʭʨʘʥʝʥʠ̫ ʚ 

ʪʝʯʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ. ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʣʦʩʴ ʠʟʫʯʝʥʠʝ 

ʟʘʚʠʩʠʤʦʩʪʠ ʩʦʭʨʘʥʥʦʩʪʠ ʙʠʦʢʘʧʩʫʣ ʦʪ ʩʨʦʢʦʚ ʢʦʥʩʝʨʚʘʮʠʠ in vitro 

ʤʘʪʝʨʠʘʣʘ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥʠʝ ʧʝʨʠʦʜʘ ʨʝʛʝʥʝʨʘʮʠʠ ʤʠʢʨʦʨʘʩʪʝʥʠʡ ʠʟ 

ʠʥʢʘʧʩʫʣʠʨʦʚʘʥʥʳʭ ʧʦʯʝʢ. 

ʀʥʢʘʧʩʫʣʷʮʠʷ ʧʨʦʚʦʜʠʣʘʩʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʀʟ ʤʠʢʨʦʨʘʩʪʝʥʠʡ 

ʚ ʩʪʝʨʠʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʚʳʨʝʟʘʣʠʩʴ ʩʝʛʤʝʥʪʳ ʨʘʟʤʝʨʦʤ 3ï4 ʤʤ ʩ 

ʧʘʟʫʰʥʳʤʠ ʧʦʯʢʘʤʠ ʠ ʧʦʤʝʱʘʣʠʩʴ ʚ ʧʠʪʘʪʝʣʴʥʳʡ ʨʘʩʪʚʦʨ. ɿʘʪʝʤ ʢʘʞʜʳʡ 

ʠʟ ʩʝʛʤʝʥʪʦʚ ʦʢʫʥʘʣʩʷ ʚ ʚʳʩʦʢʦʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʡ ʨʘʩʪʚʦʨ CaCl2, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʦʙʨʘʟʦʚʳʚʘʣʘʩʴ ʢʘʧʩʫʣʘ ʨʘʟʤʝʨʦʤ ʦʢʦʣʦ 5 ʤʤ. ʂʘʧʩʫʣʳ 

ʭʨʘʥʠʣʠʩʴ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 3ï4Ü ʉ ʠ ʦʩʚʝʱʝʥʠʠ 1ï2 ʪʳʩ. ʣʶʢʩ [5,7]. 

ɹʠʦʢʘʧʩʫʣʳ ʤʦʞʥʦ ʭʨʘʥʠʪʴ ʠ ʚ ʙʳʪʦʚʳʭ ʭʦʣʦʜʠʣʴʥʠʢʘʭ, ʦʜʥʘʢʦ ʚ ʵʪʦʤ 

ʩʣʫʯʘʝ ʩʦʢʨʘʱʘʝʪʩʷ ʧʝʨʠʦʜ ʠʭ ʭʨʘʥʝʥʠʷ. 

ɼʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʠʦʢʘʧʩʫʣ ʚ ʮʝʣʷʭ ʢʣʦʥʘʣʴʥʦʛʦ 

ʤʠʢʨʦʨʘʟʤʥʦʞʝʥʠʷ ʠʭ ʧʦʤʝʱʘʶʪ ʚ ʧʨʦʙʠʨʢʠ ʩ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʦʡ. 

ʈʝʛʝʥʝʨʘʮʠʷ ʤʠʢʨʦʨʘʩʪʝʥʠʡ ʟʘʚʠʩʠʪ ʦʪ ʜʣʠʪʝʣʴʥʦʩʪʠ ʧʝʨʠʦʜʘ ʭʨʘʥʝʥʠʷ ʠ 

ʩʦʨʪʦʚʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʟʘʢʦʥʩʝʨʚʠʨʦʚʘʥʥʦʛʦ ʵʢʩʧʣʘʥʪʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʤʠʢʨʦʨʘʩʪʝʥʠʷʭ ʩʦʨʪʦʚ ʋʜʘʯʘ ʠ 

ɾʫʢʦʚʩʢʠʡ ʨʘʥʥʠʡ. ʂʦʥʩʝʨʚʘʮʠʷ ʧʨʦʚʦʜʠʣʘʩʴ ʤʝʪʦʜʘʤʠ ʦʜʥʦʩʣʦʡʥʦʡ ʠ 

ʜʚʫʩʣʦʡʥʦʡ ʠʥʢʘʧʩʫʣʷʮʠʠ, ʪ.ʝ. ʦʜʥʦʢʨʘʪʥʳʤ ʠʣʠ ʜʚʦʡʥʳʤ ʧʦʢʨʳʪʠʝʤ 

ʤʠʢʨʦʯʝʨʝʥʢʦʚ ʨʘʩʪʚʦʨʦʤ CaCl2. 

ɹʠʦʢʘʧʩʫʣʳ ʭʨʘʥʠʣʠ ʚ ʩʪʝʨʠʣʴʥʳʭ ʯʘʰʢʘʭ ʇʝʪʨʠ ʚ ʫʩʣʦʚʠʷʭ 

ʙʳʪʦʚʦʛʦ ʭʦʣʦʜʠʣʴʥʠʢʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 3ï4Üʉ. ʄʘʢʩʠʤʘʣʴʥʳʡ ʧʝʨʠʦʜ 

ʢʦʥʩʝʨʚʘʮʠʠ ʯʝʨʝʥʢʦʚ ʩʦʩʪʘʚʣʷʣ 12 ʤʝʩʷʮʝʚ ʩ ʢʦʥʪʨʦʣʝʤ ʩʦʭʨʘʥʥʦʩʪʠ 

ʯʝʨʝʟ ʢʘʞʜʳʝ ʪʨʠ ʤʝʩʷʮʘ. ɼʣʷ ʫʩʢʦʨʝʥʠʷ ʧʨʦʨʘʩʪʘʥʠʷ ʠʥʢʘʧʩʫʣʠʨʦʚʘʥʥʳʭ 

ʯʝʨʝʥʢʦʚ ʙʠʦʢʘʧʩʫʣ rʥʘʜʨʝʟʘʣʠ ʠ ʧʦʤʝʱʘʣʠ ʚ ʧʨʦʙʠʨʢʠ ʩ ʧʠʪʘʪʝʣʴʥʦʡ 

ʩʨʝʜʦʡ, ʢʦʪʦʨʳʝ ʨʘʟʤʝʱʘʣʠ ʚ ʬʠʪʦʪʨʦʥʝ ʧʨʠ 16-ʯʘʩʦʚʦʤ ʬʦʪʦʧʝʨʠʦʜʝ. 

ʇʨʦʚʦʜʠʣʠ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʧʨʦʮʝʩʩʘʤʠ ʧʨʦʨʘʩʪʘʥʠʷ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ʨʝʛʝʥʝʨʘʥʪʦʚ. ʂʦʥʪʨʦʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ 
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ʷʚʣʷʣʠʩʴ ʦʙʳʯʥʳʝ ʯʝʨʝʥʢʠ ʠʟ ʤʠʢʨʦʨʘʩʪʝʥʠʡ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʧʨʦʮʝʩʩʝ 

ʢʣʦʥʘʣʴʥʦʛʦ ʤʠʢʨʦʨʘʟʤʥʦʞʝʥʠʷ.  

 

РЕЗУЛЬТАТЫ ИССЛЕДОВАНИЙ 

 

ʈʝʟʫʣʴʪʘʪʳ ʥʘʙʣʶʜʝʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʠ ɻʥʝʨʛʠ ̫

ʧʨʦʨʘʩʪʘʥʠʷ ʠʥʢʘʧʩʫʣʠʚʘʥʥʳʭ ʧʦʯʝʢ ʟʘʚʠʩʝʣʠ ʦʪ ʜʣʠʪʝʣʴʥʦʩʪʠ ʧʝʨʠʦʜʘ 

ʢʦʥʩʝʨʚʘʮʠʠ, ʧʨʠʯʝʤ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʤʦʨʬʦʛʝʥʝʟʘ ʤʠʢʨʦʨʘʩʪʝʥʠʡ ʠʟ 

ʙʠʦʢʘʧʩʫʣ ʚʘʨʴʠʨʦʚʘʣʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʙʠʦʣʦʛʠʠ ʩʦʨʪʦʚ ʠ ʦʪʣʠʯʘʣʘʩʴ ʦʪ 

ʤʦʨʬʦʛʝʥʝʟʘ ʤʠʢʨʦʨʘʩʪʝʥʠʡ ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ. 

ʇʝʨʠʦʜ ʨʝʛʝʥʝʨʘʮʠʠ ʤʠʢʨʦʨʘʩʪʝʥʠʡ ʠʟ ʯʝʨʝʥʢʦʚ ʫ ʩʦʨʪʘ ɾʫʢʦʚʩʢʠʡ 

ʨʘʥʥʠʡ ʦʙʳʯʥʦ ʩʦʩʪʘʚʣʷʝʪ 21ï25 ʜʥʝʡ. ɼʣʷ ʨʝʛʝʥʝʨʘʮʠʠ ʪʘʢʠʭ ʞʝ 

ʤʠʢʨʦʨʘʩʪʝʥʠʡ ʠʟ ʦʜʥʦʩʣʦʡʥʳʭ ʙʠʦʢʘʧʩʫʣ, ʧʦʩʣʝ ʠʭ ʭʨʘʥʝʥʠʷ ʚ ʪʝʯʝʥʠʝ 1ï

3 ʤʝʩʷʮʝʚ, ʧʦʪʨʝʙʦʚʘʣʦʩʴ 35 ʜʥʝʡ. ɹʦʣʝʝ ʜʣʠʪʝʣʴʥʦʝ ʭʨʘʥʝʥʠʝ ʧʨʠʚʦʜʠʣʦ ʢ 

ʫʚʝʣʠʯʝʥʠʶ ʧʝʨʠʦʜʘ ʨʝʛʝʥʝʨʘʮʠʠ ʜʦ 55 ʜʥʝʡ (ʨʠʩʫʥʦʢ 1). 

 
                       ʉʦʨʪ ɾʫʢʦʚʩʢʠʡ ʨʘʥʥʠʡ                                          ʉʦʨʪ ʋʜʘʯʘ 
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ʈʠʩʫʥʦʢ 1ï ʇʝʨʠʦʜ ʨʝʛʝʥʝʨʘʮʠʠ ʤʠʢʨʦʯʝʨʝʥʢʦʚ ʧʨʠ ʦʜʥʦʩʣʦʡʥʦʡ 

ʠʥʢʘʧʩʫʣʷʮʠʠ, ʤʝʩʷʮʝʚ 
 

ʄʦʨʬʦʛʝʥʝʟ ʩʦʨʪʘ ʋʜʘʯʘ ʧʨʠ ʢʣʦʥʘʣʴʥʦʤ ʤʠʢʨʦʨʘʟʤʥʦʞʝʥʠʠ 

ʧʨʦʭʦʜʠʪ ʟʘ 30ï35 ʜʥʝʡ. ʀʥʢʘʧʩʫʣʷʮʠʷ ʠ ʭʨʘʥʝʥʠʝ ʤʠʢʨʦʯʝʨʝʥʢʦʚ ʚ 

ʪʝʯʝʥʠʝ ʦʜʥʦʛʦ ʤʝʩʷʮʘ ʥʝ ʦʪʨʘʟʠʣʠʩʴ ʥʘ ʜʣʠʪʝʣʴʥʦʩʪʠ ʧʝʨʠʦʜʘ 

ʨʝʛʝʥʝʨʘʮʠʠ ʵʢʩʧʣʘʥʪʦʚ. ʆʜʥʘʢʦ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ, 

ʨʝʛʝʥʝʨʘʥʪʳ ʠʟ ʙʠʦʢʘʧʩʫʣ ʩʬʦʨʤʠʨʦʚʘʣʠ ʙʦʣʝʝ ʥʠʟʢʦʨʦʩʣʳʝ 

ʤʠʢʨʦʨʘʩʪʝʥʠʷ, ʚ ʩʨʝʜʥʝʤ ʥʝ ʧʨʝʚʳʰʘʚʰʠʝ 5ʩʤ, ʥʦ ʩ ʭʦʨʦʰʦ ʨʘʟʚʠʪʳʤʠ 

ʣʠʩʪʦʚʳʤʠ ʧʣʘʩʪʠʥʘʤʠ, ʤʦʱʥʦʡ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʦʡ ʠ 4ï5 ʧʘʟʫʰʥʳʤʠ 

ʧʦʯʢʘʤʠ. 

ʇʦʩʣʝ ʪʨʝʭ ʤʝʩʷʮʝʚ ʭʨʘʥʝʥʠʷ ʚʩʝ ʠʩʩʣʝʜʫʝʤʳʝ ʵʢʩʧʣʘʥʪʳ ʩʦʨʪʘ 

ʋʜʘʯʘ ʧʨʦʨʦʩʣʠ ʥʘ 20 ʜʝʥʴ ʧʘʩʩʘʞʘ, ʥʦʨʤʘʣʴʥʦ ʧʨʦʰʣʠ ʚʩʝ ʬʘʟʳ ʨʦʩʪʘ ʠ 

ʨʘʟʚʠʪʠʷ ʠ ʟʘʚʝʨʰʠʣʠ ʨʝʛʝʥʝʨʘʮʠʦʥʥʳʡ ʮʠʢʣ ʥʘ 55-ʡ ʜʝʥʴ. ʋʚʝʣʠʯʝʥʠʝ 

ʧʝʨʠʦʜʘ ʭʨʘʥʝʥʠʷ ʜʦ 6 ʠ 9 ʤʝʩʷʮʝʚ ʫʜʣʠʥʠʣʦ ʩʨʦʢ ʨʝʛʝʥʝʨʘʮʠʠ ʥʘ 5 ʜʥʝʡ. 

ɹʠʦʢʘʧʩʫʣʳ ʩ 12-ʤʝʩʷʯʥʳʤ ʧʝʨʠʦʜʦʤ ʭʨʘʥʝʥʠʷ ʨʝʛʝʥʝʨʠʨʦʚʘʣʠ ʟʘ 85 ʜʥʝʡ, 

ʧʨʠ ʵʪʦʤ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʬʘʟ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʙʳʣʘ ʪʘʢʦʡ ʞʝ, ʢʘʢ ʠ ʫ 

ʙʠʦʢʘʧʩʫʣ, ʭʨʘʥʠʚʰʠʭʩʷ 6 ʠ 9 ʤʝʩʷʮʝʚ. ʉʫʱʝʩʪʚʝʥʥʦ ʟʘʜʝʨʞʘʣʦʩʴ ʪʦʣʴʢʦ 
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ʧʨʦʨʘʩʪʘʥʠʝ ʙʠʦʢʘʧʩʫʣ. ʅʠʟʢʦʨʦʩʣʦʩʪʴ ʨʝʛʝʥʝʨʘʥʪʦʚ ʧʦʩʣʝ ʠʭ 

ʯʝʨʝʥʢʦʚʘʥʠʷ ʥʝ ʧʝʨʝʜʘʚʘʣʘʩʴ ʤʠʢʨʦʨʘʩʪʝʥʠʷʤ ʧʦʩʣʝʜʫʶʱʠʭ ʧʦʢʦʣʝʥʠʡ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʟ-ʟʘ ʧʦʜʩʳʭʘʥʠʷ ʧʝʨʚʦʡ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ 

ʙʠʦʢʘʧʩʫʣʳ ʩʦʨʪʘ ʋʜʘʯʘ, ʭʨʘʥʠʚʰʠʝʩʷ ʚ ʪʝʯʝʥʠʝ 9 ʠ 12 ʤʝʩʷʮʝʚ, 

ʧʝʨʝʥʦʩʠʣʠʩʴ ʥʘ ʥʦʚʫʶ ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ ʥʘ ʩʦʨʦʢʦʚʦʡ ʜʝʥʴ ʧʘʩʩʘʞʘ. 

ɼʚʫʩʣʦʡʥʘʷ ʠʥʢʘʧʩʫʣʷʮʠʷ ʫʜʣʠʥʷʣʘ ʧʝʨʠʦʜ ʨʝʛʝʥʝʨʘʮʠʠ ʥʝʟʘʚʠʩʠʤʦ 

ʦʪ ʩʦʨʪʘ. ʇʦʩʣʝ ʪʨʝʭʤʝʩʷʯʥʦʛʦ ʭʨʘʥʝʥʠʷ ʙʠʦʢʘʧʩʫʣʳ ʩʦʨʪʘ ɾʫʢʦʚʩʢʠʡ 

ʨʘʥʥʠʡ ʧʨʦʨʘʩʪʘʣʠ ʥʘ 22ï25 ʜʝʥʴ ʧʘʩʩʘʞʘ ʥʘ ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ, ʘ ʩʦʨʪʘ 

ʋʜʘʯʘ ï ʥʘ 32ï38 ʜʝʥʴ. ʈʘʟʚʠʪʠʝ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ 

ʩʪʨʫʢʪʫʨ ʙʳʣʦ ʪʘʢʠʤ ʞʝ, ʢʘʢ ʠ ʫ ʤʠʢʨʦʨʘʩʪʝʥʠʡ ʠʟ ʦʜʥʦʩʣʦʡʥʳʭ 

ʙʠʦʢʘʧʩʫʣ. 

ʉʦʭʨʘʥʥʦʩʪʴ ʙʠʦʢʘʧʩʫʣ ʦʢʘʟʘʣʘʩʴ ʟʘʚʠʩʠʤʦʡ ʦʪ ʜʣʠʪʝʣʴʥʦʩʪʠ 

ʧʝʨʠʦʜʘ ʭʨʘʥʝʥʠʷ ʠ ʩʧʦʩʦʙʘ ʢʦʥʩʝʨʚʘʮʠʠ ʵʢʩʧʣʘʥʪʦʚ. 

ʆʜʥʦʩʣʦʡʥʘʷ ʠʥʢʘʧʩʫʣʷʮʠʷ ʦʙʝʩʧʝʯʠʣʘ ʚʳʩʦʢʫʶ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ  

ʙʠʦʢʘʧʩʫʣ ʧʦʩʣʝ 3-ʤʝʩʷʯʥʦʛʦ ʭʨʘʥʝʥʠʷ. ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʩʦʨʪʘ, ʩʪʝʧʝʥʴ 

ʧʨʦʨʘʩʪʘʥʠʷ ʙʠʦʢʘʧʩʫʣ ʩʦʩʪʘʚʠʣʘ 98ï100% ʧʦʩʣʝ ʚʳʩʘʜʢʠ ʥʘ ʧʠʪʘʪʝʣʴʥʫʶ 

ʩʨʝʜʫ (ʨʠʩʫʥʦʢ 2). ʋʚʝʣʠʯʝʥʠʝ ʩʨʦʢʘ ʭʨʘʥʝʥʠʷ ʜʦ 9 ʠ 12 ʤʝʩʷʮʝʚ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʪʨʘʟʠʣʦʩʴ ʥʘ ʜʦʣʝ ʧʨʦʨʦʩʰʠʭ ʧʦʯʝʢ ʩʦʨʪʘ ɾʫʢʦʚʩʢʠʡ 

ʨʘʥʥʠʡ, ʦʜʥʘʢʦ ʫʤʝʥʴʰʠʣʦ ʵʪʫ ʜʦʣʶ ʜʦ 60% ʜʣʷ ʩʦʨʪʘ ʋʜʘʯʘ. 
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        ʘ) ʦʜʥʦʩʣʦʡʥʘʷ ʠʥʢʘʧʩʫʣʷʮʠʷ                             ʙ) ʜʚʫʩʣʦʡʥʘʷ ʠʥʢʘʧʩʫʣʷʮʠʷ 

 

ʈʠʩʫʥʦʢ 2 ï ʉʦʭʨʘʥʥʦʩʪʴ ʙʠʦʢʘʧʩʫʣ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʦʩʦʙʘ 

ʢʦʥʩʝʨʚʘʮʠʠ, ʤʝʩʷʮʝʚ 
 

ɼʚʫʩʣʦʡʥʘʷ ʠʥʢʘʧʩʫʣʷʮʠʷ ʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʣʠʷʣʘ ʥʘ ʨʘʟʚʠʪʠʝ 

ʵʢʩʧʣʘʥʪʦʚ. ɺ ʩʨʘʚʥʝʥʠʠ ʩ ʦʜʥʦʩʣʦʡʥʦʡ ʠʥʢʘʧʩʫʣʷʮʠʝʡ, ʧʨʦʨʘʩʪʘʥʠʝ 

ʩʥʠʟʠʣʘʩʴ ʥʘ 20% ʧʦʩʣʝ 3 ʤʝʩʷʮʝʚ ʭʨʘʥʝʥʠʷ. ʈʝʛʝʥʝʨʘʥʪʳ ʩʬʦʨʤʠʨʦʚʘʣʠ 

ʥʦʨʤʘʣʴʥʳʝ ʤʝʞʜʦʫʟʣʠʷ, ʤʦʱʥʳʝ ʣʠʩʪʦʚʦʡ ʘʧʧʘʨʘʪ ʠ ʢʦʨʥʝʚʫʶ ʩʠʩʪʝʤʫ. 

ʅʠʟʢʦʨʦʩʣʳʤʠ ʦʢʘʟʘʣʠʩʴ ʨʘʩʪʝʥʠʷ ʠʟ ʙʠʦʢʘʧʩʫʣ ʩʦʨʪʘ ʋʜʘʯʘ. 

ʋʚʝʣʠʯʝʥʠʝ ʩʨʦʢʘ ʭʨʘʥʝʥʠʷ ʩʥʠʟʠʣʦ ʩʪʝʧʝʥʴ ʩʦʭʨʘʥʥʦʩʪʠ ʙʠʦʢʘʧʩʫʣ. 

ʊʘʢ, ʧʨʦʨʘʩʪʘʥʠʝ ʩʦʨʪʘ ɾʫʢʦʚʩʢʠʡ ʨʘʥʥʠʡ ʧʦʩʣʝ 9-ʠ ʤʝʩʷʮʝʚ ʢʦʥʩʝʨʚʘʮʠʠ 

ʥʝ ʧʨʝʚʳʩʠʣʦ 25%, ʘ ʫ ʩʦʨʪʘ ʋʜʘʯʘ ʩʥʠʟʠʣʩʷ ʜʦ 5%. ʅʝʧʨʦʨʦʩʰʠʝ ʯʝʨʝʥʢʠ 

ʧʨʠʦʙʨʝʣʠ ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʫʶ ʦʢʨʘʩʢʫ, ʥʝʢʦʪʦʨʳʝ ʩʦʭʨʘʥʠʣʠ ʧʨʝʞʥʶʶ 

ʬʦʨʤʫ, ʜʨʫʛʠʝ ʦʙʨʘʟʦʚʳʚʘʣʠ ʥʘʨʦʩʪʳ ʚ ʚʠʜʝ ʢʘʣʣʫʩʥʦʡ ʪʢʘʥʠ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʦʨʛʘʥʦʛʝʥʝʟʘ ʤʠʢʨʦʨʘʩʪʝʥʠʡ. ʇʦʤʝʱʝʥʥʳʝ ʥʘ 

ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ, ʵʪʠ ʯʝʨʝʥʢʠ ʧʦʛʠʙʣʠ ʥʘ 45-ʡ ʜʝʥʴ. ʉʦʨʪ ʋʜʘʯʘ ʧʦʢʘʟʘʣ 

ʧʦʚʳʰʝʥʥʫʶ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʢʘʣʣʫʩʥʦʡ ʪʢʘʥʠ.   
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ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʦʜʥʦʩʣʦʡʥʘʷ ʠʥʢʘʧʩʫʣʷʮʠʷ 

ʧʦʣʥʦʩʪʴʶ ʩʦʭʨʘʥʠʣʘ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʵʢʩʧʣʘʥʪʦʚ. ʕʪʦʪ ʩʧʦʩʦʙ 

ʭʨʘʥʝʥʠʷ ʤʠʢʨʦʯʝʨʝʥʢʦʚ ʚ ʙʠʦʢʘʧʩʫʣʘʭ ʤʠʥʠʤʠʟʠʨʫʝʪ ʟʘʪʨʘʪʳ ʥʘ 

ʧʦʜʜʝʨʞʘʥʠʝ ʢʦʣʣʝʢʮʠʠ in vitro, ʫʚʝʣʠʯʠʚʘʝʪ ʧʝʨʠʦʜ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʦʚʳʭ 

ʣʠʥʠʡ ʧʨʠ ʢʣʦʥʘʣʴʥʦʤ ʤʠʢʨʦʨʘʟʤʥʦʞʝʥʠʠ, ʩʦʢʨʘʱʘʝʪ ʧʝʨʠʦʜʠʯʥʦʩʪʴ 

ʯʝʨʝʥʢʦʚʘʥʠʡ ʠ ʧʦʜʜʝʨʞʠʚʘʝʪ ʠʩʭʦʜʥʳʡ ʤʘʪʝʨʠʘʣ ʚ ʟʜʦʨʦʚʦʤ ʩʦʩʪʦʷʥʠʠ. 

 

ЗАКЛЮЧЕНИЕ 

 

ʇʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʘ ʦʜʥʦʩʣʦʡʥʦʡ ʠʥʢʘʧʩʫʣʷʮʠʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ 

ʩʦʭʨʘʥʝʥʠʶ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʤʠʢʨʦʯʝʨʝʥʢʦʚ ʠʟʫʯʝʥʥʳʭ ʩʦʨʪʦʚ ʚ 

ʪʝʯʝʥʠʝ ʦʜʥʦʛʦ ʢʘʣʝʥʜʘʨʥʦʛʦ ʛʦʜʘ ʦʪ 60 ʜʦ 98%. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʧʨʦʚʦʜʷʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʢʦʥʩʝʨʚʘʮʠʠ ʥʘ 

ʩʦʨʪʘʭ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ ʩʧʝʣʦʩʪʠ.  

ʇʨʠ ʧʦʜʜʝʨʞʘʥʠʠ ʘʢʪʠʚʥʦʡ ʢʦʣʣʝʢʮʠʠ in vitro ʚʦ ɺʅʀʀʂʍ ʩʦʛʣʘʩʥʦ 

ʪʨʝʙʦʚʘʥʠʷʤ ʜʝʡʩʪʚʫʶʱʝʛʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʌ ʦʪʨʘʩʣʝʚʦʛʦ ʩʪʘʥʜʘʨʪʘ ʆʉʊ 

10 004-93 çʂʘʨʪʦʬʝʣʴ ʩʝʤʝʥʥʦʡ ʦʟʜʦʨʦʚʣʝʥʥʳʡ ʠʩʭʦʜʥʳʡ ʤʘʪʝʨʠʘʣ. 

ɺʳʨʘʱʠʚʘʥʠʝ ʚ ʫʩʣʦʚʠʷʭ in vitroè ʧʨʦʚʦʜʷʪ ʥʝ ʙʦʣʝʝ 10-ʠ ʯʝʨʝʥʢʦʚʘʥʠʡ. 

ʍʨʘʥʝʥʠʝ ʣʠʥʠʡ ʘʢʪʠʚʥʦʡ ʢʦʣʣʝʢʮʠʠ ʚ ʚʠʜʝ ʤʠʢʨʦʨʘʩʪʝʥʠʡ ʩ 

ʧʝʨʠʦʜʠʯʥʳʤ ʜʝʧʦʥʠʨʦʚʘʥʠʝʤ ʠ ʩʦʙʣʶʜʝʥʠʝʤ ʪʨʝʙʦʚʘʥʠʡ ʆʉʊ ʧʦʟʚʦʣʷʝʪ 

ʩʦʭʨʘʥʷʪʴ ʠʭ ʚ ʢʫʣʴʪʫʨʝ in vitro ʥʝ ʙʦʣʝʝ ʜʚʫʭ ʣʝʪ. ɺʥʝʜʨʝʥʠʝ ʤʝʪʦʜʘ 

ʙʠʦʠʥʢʘʧʩʫʣʷʮʠʠ ʤʠʢʨʦʯʝʨʝʥʢʦʚ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʘʢʪʠʚʥʦʡ ʢʦʣʣʝʢʮʠʠ 

ʟʜʦʨʦʚʳʭ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ ʧʦʟʚʦʣʠʪ ʩʦʭʨʘʥʪ̫ʴ ʩʦʨʪʘ ʠ ʣʠʥʠʠ in vitro ʚ 

ʟʜʦʨʦʚʦʤ ʩʦʩʪʦʷʥʠʠ, ʫʚʝʣʠʯʠʚʘʷ ʧʦʪʝʥʮʠʘʣ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 3ï4 ʨʘʟʘ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʦ 7ï8 ʣʝʪ.  

ʇʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʥʦʚʦʛʦ ʤʝʪʦʜʘ ʭʨʘʥʝʥʠʷ ʘʢʪʠʚʥʦʡ 

ʢʦʣʣʝʢʮʠʠ ʚ ʚʠʜʝ ʙʠʦʢʘʧʩʫʣ ʧʦʟʚʦʣʠʪ ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʪʠʪʴ ʟʘʪʨʘʪʳ ʥʘ 

ʝʝ ʩʦʜʝʨʞʘʥʠʝ ʠ ʫʤʝʥʴʰʠʪ ʝʞʝʛʦʜʥʳʡ ʦʙʲʝʤ ʧʨʦʚʦʜʠʤʳʭ ʨʘʙʦʪ ʧʦ 

ʧʦʣʫʯʝʥʠʶ ʥʦʚʳʭ ʣʠʥʠʡ in vitro.  
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PRESERVATION OF BIOENCAPSULATED MICROCUTTINGS AT 

STORING OF VITRO MATERIAL  

 

OVES E.V., Lą CONG-LINH  

 

SUMMARY  

 

The method of preserving microcuttings in the form of biocapsules is 

efficient for maintaining the active collection of in vitro material. The method 

preserves bioencapsulated material in a healthy state for 1 to 2 years for its 

further clonal micropropagation. The application of this method to store 

microcuttings of the ñZhukovsky earlyò variety during one year preserved 98% 

of biocapsules. 

 

Keywords: potatoes, source material, microplants, in vitro collection, 

preservation. 
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РЕЗЮМЕ 

 

ʀʟʫʯʘʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʚʫʭ ɼʅʂ-ʤʘʨʢʝʨʥʳʭ ʩʠʩʪʝʤ 

RAPD-ʠ ISSR-ʇʎʈ ʚ ʦʙʥʘʨʫʞʝʥʠʠ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʛʦ 

ʧʦʣʠʤʦʨʬʠʟʤʘ ʦʟʜʦʨʦʚʣʝʥʥʳʭ ʣʠʥʠʡ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ ʄʘʥʜʨʠʚʥʠʮʘ ʠ 

ʉʚʠʪʘʥʦʢ ʢʠʝʚʩʢʠʡ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʨʪʦʬʝʣʴ, ʤʝʨʠʩʪʝʤʘ, ʪʝʨʤʦʪʝʨʘʧʠʷ, 

ʭʠʤʠʦʪʝʨʘʧʠʷ, Random Amplified Polymorphic DNA, Inter-Simple Sequence 

Repeat, ʠʟʤʝʥʯʠʚʦʩʪʴ. 

 

ВВЕДЕНИЕ 

 

ɹʦʣʝʝ 50 ʣʝʪ ʥʘʟʘʜ ʙʳʣ ʧʨʝʜʣʦʞʝʥ ʤʝʪʦʜ ʢʫʣʴʪʫʨʳ ʘʧʠʢʘʣʴʥʦʡ 

ʤʝʨʠʩʪʝʤʳ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʟʜʦʨʦʚʳʭ ʨʘʩʪʝʥʠʡ [1,17]. ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ 

ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʚ ʙʝʟʚʠʨʫʩʥʦʤ ʩʝʤʝʥʦʚʦʜʩʪʚʝ 

ʢʘʨʪʦʬʝʣʷ, ʚʦʧʨʦʩ ʦ ʩʦʭʨʘʥʝʥʠʠ ʠʩʭʦʜʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʦʨʪʦʚ ʦʩʪʘʝʪʩʷ 

ʜʠʩʢʫʩʩʠʦʥʥʳʤ [9]. 

ɺʳʜʝʣʝʥʠʝ ʤʝʨʠʩʪʝʤ ʠ ʚʳʨʘʱʠʚʘʥʠʝ ʠʭ ʥʘ ʠʩʢʫʩʩʪʚʝʥʥʦʡ 

ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ, ʩʦʜʝʨʞʘʱʝʡ ʤʘʢʨʦ-ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʳ, ʩʪʠʤʫʣʷʪʦʨʳ 

ʨʦʩʪʘ ʘ ʪʘʢʞʝ ʪʝʨʤʦ-ʠ ʭʠʤʠʦʪʝʨʘʧʠʷ ʧʨʠʚʦʜʷʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ  ʚʦʟʤʦʞʥʳʭ 

ʤʦʜʠʬʠʢʘʮʠʡ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʘʥʦʤʘʣʠʡ ʨʘʩʪʝʥʠʡ [5,6,11-13]. 

R. Sward ʠ N. Hallan ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʚ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ 

ʧʨʦʠʩʭʦʜʠʪ ʟʘʤʝʥʘ ʢʣʝʪʦʯʥʦʡ ʩʪʨʫʢʪʫʨʳ. ʏʘʩʪʴ ʦʟʜʦʨʦʚʣʝʥʥʳʭ ʠʤʠ 

ʨʘʩʪʝʥʠʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʪʝʨʤʦʪʝʨʘʧʠʠ ʧʦʩʣʝ ʚʳʩʘʜʢʠ ʚ ʪʝʧʣʠʮʫ 

ʨʘʟʚʠʚʘʣʘʩʴ ʘʥʦʤʘʣʴʥʦ: ʩʪʝʙʣʠ ʙʳʣʠ ʠʩʢʘʞʝʥʳ, ʣʠʩʪʴʷ ʠʤʝʣʠ 

ʭʣʦʨʦʪʠʯʥʫ  ʁ ʦʢʨʘʩʢʫ ʠ ʨʘʥʦ ʦʩʳʧʘʣʠʩʴ. ʎʠʪʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʵʪʠʭ 

ʨʘʩʪʝʥʠʡ ʚʳʷʚʠʣ ʥʘʨʫʰʝʥʠʷ ʨʷʜʘ ʢʣʝʪʦʯʥʳʭ ʩʪʨʫʢʪʫʨ, ʢʦʪʦʨʳʝ ʘʚʪʦʨʳ 

ʩʚʷʟʳʚʘʶʪ ʩ ʜʝʡʩʪʚʠʝʤ ʪʝʨʤʦʦʙʨʘʙʦʪʢʠ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ ʙʳʣʦ ʚʳʜʚʠʥʫʪʦ 

ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʙʝʟʚʠʨʫʩʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʤʫʪʘʮʠʠ ʤʦʛʫʪ ʚʳʟrʚʘʪʴ ʩʣʝʜʫʶʱʠʝ 

ʬʘʢʪʦʨʳ: ʥʘʨʫʰʝʥʠʝ ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ ʩʚʷʟʝʡ ʧʨʠ ʦʪʜʝʣʝʥʠʠ ʘʧʠʢʘʣʴʥʦʡ 

ʤʝʨʠʩʪʝʤʳ ʦʪ ʮʝʣʦʛʦ ʦʨʛʘʥʠʟʤʘ, ʥʝʩʪʘʥʜʘʨʪʥʳʝ ʫʩʣʦʚʠʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ 
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in vitro, ʧʨʠʤʝʥʝʥʠʝ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ ʘ ʪʘʢʞʝ ʩʝʣʝʢʮʠʦʥʥʳʝ 

ʧʨʦʮʝʩʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʛʝʪʝʨʦʪʨʦʬʥʳʤ ʪʠʧʦʤ ʧʠʪʘʥʠʷ [4,9]. 

ɹ.ʍ. ʅʫʨʤʠʩʪʨʝ ʩʯʠʪʘʝʪ, ʯʪʦ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʥʝʢʦʪʦʨʳʤ ʩʦʨʪʘʤ 

ʤʝʪʦʜ ʢʫʣʴʪʫʨʳ ʤʝʨʠʩʪʝʤʳ ʤʦʞʝʪ ʙʳʪʴ ʤʫʪʘʛʝʥʥʳʤ ʬʘʢʪʦʨʦʤ ʠ, ʚ 

ʧʨʦʮʝʩʩʝ ʦʟʜʦʨʦʚʣʝʥʠʷ ʩʦʨʪ ʤʝʥʷʝʪʩʷ ʧʦ ʥʝʢʦʪʦʨʳʤ ʦʩʥʦʚʥʳʤ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ. ʂʫʣʴʪʫʨʘ ʪʢʘʥʝʡ ʚ ʩʦʦʪʥʦʰʝʥʠʠ ʩ ʪʝʨʤʦ-ʠ 

ʭʠʤʠʦʪʝʨʘʧʠʝʡ ʤʦʞʝʪ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʩʪʘʪʴ ʧʨʠʯʠʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ 

ʨʝʛʝʥʝʨʘʥʪʦʚ [2]. 

ʆʜʥʘʢʦ ʘʚʪʦʨʳ ʨʘʙʦʪ [7-10] ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʧʨʠ ʦʟʜʦʨʦʚʣʝʥʠʠ ʠ 

ʢʣʦʥʘʣʴʥʦʤ ʤʠʢʨʦʨʘʟʤʥʦʞʝʥʠʠ ʩʦʨʪʘ ʩʦʭʨʘʥʷʶʪ ʢʦʥʩʪʘʥʪʫ ʠ 

ʛʝʥʝʪʠʯʝʩʢʫʶ ʠʜʝʥʪʠʯʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ.  ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʥʝ ʦʪʚʝʨʛʘʶʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʥʝʢʦʪʦʨʳʤʠ ʤʝʨʠʩʪʝʤʥʳʤʠ 

ʣʠʥʠʷʤʠ ʚ ʧʨʝʜʝʣʘʭ ʩʦʨʪʘ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ, ʩʦʜʝʨʞʘʥʠʠ ʢʨʘʭʤʘʣʘ, 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʨʦʪʠʚ ʛʨʠʙʥʳʭ ʙʦʣʝʟʥʝʡ, ʣʝʞʢʦʩʪʠ ʧʨʠ ʭʨʘʥʝʥʠʠ. 

ʇʨʠ ʦʟʜʦʨʦʚʣʝʥʠʠ ʨʘʩʪʝʥʠʡ ʚʝʩʴʤʘ ʚʘʞʥʳʤ ʫʩʣʦʚʠʝʤ ʷʚʣʷʝʪʩʷ 

ʩʦʭʨʘʥʝʥʠʝ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʩʦʨʪʘ. ʅʘ ʩʝʛʦʜʥʷ ʚ 

ʣʠʪʝʨʘʪʫʨʝ ʚʩʪʨʝʯʘʝʪʩʷ ʤʥʦʛʦ ʜʠʘʤʝʪʨʘʣʴʥʦ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ 

ʫʪʚʝʨʞʜʝʥʠʡ [4]. ʊʘʢ ʥʝʢʦʪʦʨʳʝ ʘʚʪʦʨʳ [3,5,6] ʩʯʠʪʘʶʪ, ʯʪʦ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ 

ʚ ʤʝʨʠʩʪʝʤʘʭ ʢʘʨʪʦʬʝʣʷ ʥʘʙʣʶʜʘʝʪʩʷ ʠʟʤʝʥʯʠʚʦʩʪʴ, ʢʦʪʦʨʫʶ ʖ.ʊ. 

ʊʨʠʥʢʣʝʨ ʥʘʟʚʘʣ "ʨʘʩʱʝʧʣʝʥʠʝʤ", ʚʠʜʷ ʝʝ ʧʨʠʯʠʥʫ ʚ ʭʠʤʝʨʥʦʩʪʠ ʪʢʘʥʝʡ. 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʨʷʜʘ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʫʩʣʦʚʠʷ in vitro ʤʦʛʫʪ 

ʧʨʠʚʝʩʪʠ ʢ ʧʦʷʚʣʝʥʠʶ ʨʘʩʪʝʥʠʡ, ʥʝʦʜʥʦʨʦʜʥʳʭ ʥʝ ʪʦʣʴʢʦ ʧʦ 

ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ. ʈʘʩʪʝʥʠʷ ʤʦʛʫʪ ʠʤʝʪʴ ʬʝʥʦʪʠʧʠʯʝʩʢʠʝ 

ʨʘʟʣʠʯʠʷ ʠ ʨʘʟʥʳʝ ʩʨʦʢʠ ʧʨʦʭʦʞʜʝʥʠʷ ʬʝʥʦʬʘʟ [5,6,14]. ʇʦʵʪʦʤʫ ʚ 

ʩʝʤʝʥʦʚʦʜʩʪʚʝ ʢʘʨʪʦʬʝʣʷ ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʷʚʣʷʝʪʩʷ ʢʦʥʪʨʦʣʴ 

ʦʟʜʦʨʦʚʣʝʥʥʳʭ ʣʠʥʠʡ ʧʦ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʬʝʥʦʪʠʧʫ ʠ 

ʛʝʥʦʪʠʧʫ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ [14]. 

ʉʫʱʝʩʪʚʫʝʪ ʮʝʣʳʡ ʥʘʙʦʨ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʚʳʷʚʣʝʥʠʷ 

ʧʦʣʠʤʦʨʬʠʟʤʘ ʥʘ ʫʨʦʚʥʝ ɼʅʂ. ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʘ ̫ - ʪʝʭʥʦʣʦʛʠʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ "ʤʠʢʨʦʯʠʧʘ" ʥʘ ʦʩʥʦʚʝ ʧʦʣʠʤʦʨʬʠʟʤʘ ʧʦ ʥʫʢʣʝʦʪʠʜʫ - 

SNP (Single Nucleotide Polymorphism) [15,16]. ɼʘʥʥʳʡ ʤʝʪʦʜ ʜʝʣʘʝʪ 

ʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʤʘʢʩʠʤʘʣʴʥʦ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤ ʠ ʧʦʟʚʦʣʷʝʪ 

ʠʟʫʯʘʪʴ ʨʘʟʣʠʯʠʷ ʥʘ ʫʨʦʚʥʝ ʪʢʘʥʝʡ ʦʜʥʦʛʦ ʦʨʛʘʥʠʟʤʘ, ʦʜʥʘʢʦ ʚ ʩʚʷʟʠ ʩ 

ʚʳʩʦʢʦʡ ʩʪʦʠʤʦʩʪʴʶ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʜʦʩʪʘʪʦʯʥʦ ʦʛʨʘʥʠʯʝʥ. ʉʨʝʜʠ 

ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʤʝʪʦʜʦʚ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʧʦʣʠʤʦʨʬʠʟʤʘ ʩ 

ʧʦʤʦʱʴʶ ʇʎʈ (RAPD, ISSR, AFLP ʠ SSR) [16]. 

ʇʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʧʨʘʡʤʝʨʘ BL26 ʙʳʣʦ ʢʣʦʥʠʨʦʚʘʥʦ ʦʩʥʦʚʥʳʝ RAPD-ʬʨʘʛʤʝʥʪʳ ʛʝʥʦʤʘ 

ʢʘʨʪʦʬʝʣʷ. ʋ ʚʩʝʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ S. tuberosum ʩʦʜʝʨʞʠʪʩʷ ʦʩʥʦʚʥʦʡ 

ʬʨʘʛʤʝʥʪ ʜʣʠʥʦʡ 1300 ʧ.ʥ. ʕʪʦʪ ʬʨʘʛʤʝʥʪ ʦʙʦʟʥʘʯʝʥ AU6 (ʚʳʜʝʣʝʥʥʳʡ ʠʟ 

RAPD-ʩʧʝʢʪʨʘ ʩʦʨʪʘ ɸʫʩʦʥʠʷ) ʠ ʙʳʣ ʢʣʦʥʠʨʦʚʘʥ ʚ ʩʦʩʪʘʚʝ ʧʣʘʟʤʠʜʳ 

pGEM-T. AU6 ʛʠʙʨʠʜʠʟʠʨʫʝʪʩʷ ʪʦʣʴʢʦ ʩ ʬʨʘʛʤʝʥʪʦʤ 1300 ʧ.ʥ. RAPD-

ʩʧʝʢʪʨʦʚ ʚʩʝʭ ʚʠʜʦʚ ʠ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʜʘʥʥʳʡ 

ʬʨʘʛʤʝʥʪ ʦʜʠʥʘʢʦʚʳʡ ʧʦ ʨʘʟʤʝʨʫ ʠ ʫʥʠʢʘʣʴʥʳʡ. ʏʘʩʪʠʯʥʦʝ 
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ʩʝʢʚʝʥʠʨʦʚʘʥʠʝ ʠ ʨʝʩʪʨʠʢʪʘʟʥʦʝ ʢʘʨʪʠʨʦʚʘʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʜʨʫʛʠʭ AU6-

ʢʣʦʥʦʚ ʥʝ ʚʳʷʚʠʣʦ ʤʝʞʜʫ ʥʠʤʠ ʨʘʟʣʠʯʠʡ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʛʦʤʦʛʝʥʥʦʩʪʠ 

ʜʘʥʥʦʛʦ ʬʨʘʛʤʝʥʪʘ. ʊʘʢʠʤ ʞʝ ʦʙʨʘʟʦʤ ʙʳʣ ʢʣʦʥʠʨʦʚʘʥ ʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥ 

ʝʱʝ ʦʜʠʥ ʬʨʘʛʤʝʥʪ ï AU1 (782 ʧ.ʥ.). AU1 ʦʪʥʦʩʠʪʩʷ ʢ ʫʥʠʢʘʣʴʥʳʤ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤ ʠ ʠʤʝʝʪ ʜʦʚʦʣʴʥʦ ʩʣʘʙʫʶ ʛʦʤʦʣʦʛʠʶ ʩ ʜʨʫʛʠʤʠ 

ʫʯʘʩʪʢʘʤʠ ʛʝʥʦʤʘ. ʉʝʢʚʝʥʠʨʦʚʘʥʠʝʤ AU1 ʠ ʧʦʠʩʢʦʤ ʚ ʙʘʥʢʝ ʜʘʥʥʳʭ 

EMBL ʚʳ̫ ʚʣʝʥʦ ʛʦʤʦʣʦʛʠʶ ʜʘʥʥʦʛʦ ʬʨʘʛʤʝʥʪʘ ʩ ʧʩʝʚʜʦʛʝʥʦʤ ʧʘʪʘʪʠʥʫ 

ʢʘʨʪʦʬʝʣʷ [20]. 

ʎʝʣʴʶ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʫʩʪʘʥʦʚʣʝʥʠʝ 

ʛʝʥʝʪʠʯʝʩʢʦʡ ʦʜʥʦʨʦʜʥʦʩʪʠ ʦʟʜʦʨʦʚʣʝʥʥʳʭ ʣʠʥʠʡ ʢʘʨʪʦʬʝʣʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʤʦʣʝʢʫʣʷʨʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʚ 

ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʣʝʞʠʪ ʧʦʣʠʤʝʨʘʟʥʘʷ ʮʝʧʥʘʷ ʨʝʘʢʮʠʷ. 
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ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʦʟʜʦʨʦʚʣʝʥʳʝ ʣʠʥʠʠ 

ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ ʩʝʣʝʢʮʠʠ ʀʥʩʪʠʪʫʪʘ ʢʘʨʪʦʬʝʣʝʚʦʜʩʪʚʘ: ʄʘʥʜʨʠʚʥʠʮʘ, 

ʉʚʠʪʘʥʦʢ ʢʠʝʚʩʢʠʡ, ʧʦʣʫʯʝʥʥʳʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ ʢʫʣʴʪʫʨʳ 

ʘʧʠʢʘʣʴʥʦʡ ʤʝʨʠʩʪʝʤʳ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʪʝʨʤʦ-ʠ ʭʠʤʠʦʪʝʨʘʧʠʝʡ. ɺ ʢʘʯʝʩʪʚʝ 

ʘʥʪʠʚʠʨʫʩʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʘʤʠʢʩʠʥ (ʘʤ.), ʘʮʠʢʣʦʚʠʨ (ʘʮ.) ʠ 

ʈʅʂ-ʘʟʫ (ʈʅʂ). ʂʦʥʪʨʦʣʝʤ ʩʣʫʞʠʣʠ ʧʦʙʝʛʠ (ʧ) ʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ 

ʚʚʝʜʝʥʳʝ ʚ ʢʫʣʴʪʫʨʫ in vitro. ɼʣʷ ʚʳʜʝʣʝʥʠʷ ʪʦʪʘʣʴʥʦʡ ɼʅʂ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʤʝʪʦʜʠʢʫ [18] ʚ ʥʘʰʝʡ ʤʦʜʠʬʠʢʘʮʠʠ [19]. ʄʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟ ʛʝʥʦʤʥʦʡ ɼʅʂ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʘʤʠ RAPD- ʠ ISSR-ʇʎʈ ʩ 

ʧʦʤʦʱʴʶ ʦʜʥʦʛʦ ʜʝʢʘʤʝʨʥʦʛʦ RAPD ʧʨʘʡʤʝʨʘ BL-26 (5 'GTAGCTGACG 

3') [20] ï 1999 ʠ ʜʚʫʭ ʪʨʠʥʫʢʣʝʦʪʠʜʥʳʭ ISSR ʧʨʘʡʤʝʨʦʚ GAG(CAA)5, 

CTG(AG)8 [21], ʢʦʪʦʨʳʝ ʧʦ ʥʘʰʠʤ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʙʳʣʠ 

ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳ [22, 23]. ʇʦʣʠʤʝʨʘʟʥʦ-ʮʝʧʥʫ  ʁʨʝʘʢʮʠ ʁʧʨʦʚʦʜʠʣʠ 

ʥʘ ʘʤʧʣʠʬʠʢʘʪʦʨʝ "Mastercycler personal" (Eppendorf). 

ɼʣʷ RAPD-ʇʎʈ ʠʩʧʦʣʴʟʦʚʘʣʠ ʨʝʘʢʮʠʦʥʥʫ  ʁʩʤʝʩ:ɹ 1ʭ ʇʎʈ-ʙʫʬʝʨ, 

0,25 ʤʄ ʜʅʊʌ, 1,25 ʝʜ. Taq-ʧʦʣʠʤʝʨʘʟʳ, 100 ʥʛ. ʛʝʥʦʤʥʦʡ ɼʅʂ, 3,5 ʤʄ 

MgCl2 ʠ 10 ʧʢʄ ʧʨʘʡʤʝʨʘ ʩ ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʨʝʞʠʤʦʤ: ʥʘʯʘʣʴʥʘʷ 

ʜʝʥʘʪʫʨʘʮʠʷ ï 1 ʤʠʥ. ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 95 ʉ̄; 35 ʮʠʢʣʦʚ (10 ʩ. ï 94 ̄ ʉ, 30 ʩ. 

ï 43 ̄ ʉ, 30 ʩ. ï 72 ̄ ʉ); ʪʝʨʤʠʥʘʣʴʥʘʷ ʵʣʦʥʛʘʮʠʷ ï 7 ʤʠʥ. ʟʘ 72 ʉ̄. 

ʇʨʠ ISSR-ʇʎʈ ʚ ʨʝʘʢʮʠʦʥʥʫ  ʁcʤʝʩʴ ʜʦʜʘʚʘʣʠ: 1ʭ ʇʎʈ-ʙʫʬʝʨ ʩ 2,5 

ʤʄ MgCl2, 0,5 ʤM ʜʅʊʌ, 10 ʧʢʄ ʧʨʘʡʤʝʨʘ, 1,25 ʝʜ. Taq-ʧoʣʠʤʝʨʘʟʳ ʠ 1 

ʤʢʣ ʚʳʜʝʣʝʥʥʦʡ ɼʅʂ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 40-50 ʥʛ. ʩ ʪʝʤʧʝʨʘʪʫʨʥʳʤ 

ʨʝʞʠʤoʤ: ʥʘʯʘʣʴʥʘʷ ʜʝʥʘʪʫʨʘʮʠʷ ï 1 ʤʠʥ. ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 95 ʉ̄, 30 

ʮʠʢʣʦʚ ( 1 ʤʠʥ. ʧʨʠ 94 ʉ̄, 1 ʤʠʥ. ʧʨʠ 58 ʉ̄, 4 ʤʠʥ. ʧʨʠ 72 Áʉ); 

ʪʝʨʤʠʥʘʣʴʥʘʷ ʵʣʦʥʛʘʮʠʷ ï 7 ʤʠʥ. ʧʨʠ 72 ̄ ʉ. 

ʕʣʝʢʪʨʦʬʦʨʝʪʠʯʝʩʢʦʝ ʨʘʟʜʝʣʝʥʠʝ ʧʨʦʜʫʢʪʦʚ ʘʤʧʣʠʬʠʢʘʮʠʠ 

ʧʨʦʚʦʜʠʣʠ ʚ 2%-ʥʦʤ ʘʛʘʨʦʟʥʦʤ ʛʝʣʝ ʚ ʪʨʠʩ-ʙʦʨʘʪʥʦʤ ʙʫʬʝʨʝ ʩ 

ʧʦʩʣʝʜʫʶʱʝʡ ʦʢʨʘʩʢʦʡ ʙʨʦʤʠʩʪʳʤ ʵʪʠʜʠʝʤ (0,5 ʤʢʛ/ʤʣ) ʚ ʪʝʯʝʥʠʝ 2 ʯʘʩʦʚ 

ʧʨʠ ʥʘʧʨʷʞʝʥʠʠ 3 ɺ/ʩʤ ʜʣʠʥʳ ʛʝʣʷ. ɼʣʷ ʬʦʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ 
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ʮʠʬʨʦʚʫʶ ʬʦʪʦʩʠʩʪʝʤʫ. ʈʘʟʤʝʨʳ ʧʨʦʜʫʢʪʦʚ ʘʤʧʣʠʬʠʢʘʮʠʠ ʦʧʨʝʜʝʣʷʣʠ ʩ 

ʧʦʤʦʱʴʶ ʤʘʨʢʝʨʘ ʨʘʟʤʝʨʦʚ ʣʠʥʝʡʥʳʭ ʬʨʘʛʤʝʥʪʦʚ ɼʅʂ O'GeneRuller Ê 

100 bp DNA Ladder Plus ("Fermentas"). ʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʳ BioTest 

Color çʈʦʩʩʠʷè. 

ɼʣʷ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʝʘʢʮʠ ʁʘʤʧʣʠʬʠʢʘʮʠʠ ʧʨʦʚʦʜʠʣʠ 

ʚ ʜʚʫʭ ʧʦʚʪʦʨʝʥʠʷʭ. ʈʝʟʫʣʴʪʘʪʳ ʚʩʝʭ ʧʦʚʪʦʨʝʥʠʡ ʙʳʣʠ ʠʜʝʥʪʠʯʥʳʤʠ. 

 

РЕЗУЛЬТАТЫ ИССЛЕДОВАНИЙ 

 

ʇʨʠ RAPD-ʤʘʨʢʠʨʦʚʘʥʠʠ ʣʠʥʠʡ ʢʘʨʪʦʬʝʣʷ ʩʦʨʪʦʚ ʄʘʥʜʨʠʚʥʠʮʘ ʠ 

ʉʚʠʪʘʥʦʢ ʢʠʝʚʩʢʠʡ ʦʟʜʦʨʦʚʣʝʥʥʳʭ ʨʘʟʣʠʯʥʳʤʠ ʤʝʪʦʜʘʤʠ ʥʘʤʠ 

ʘʤʧʣʠʬʠʮʠʨʦʚʘʥʥʦ 4 ï 5 ʬʨʘʛʤʝʥʪʦʚ ɼʅʂ ʛʝʥʦʤʘ. ɺʩʝʛʦ 

ʘʤʧʣʠʬʠʮʠʨʦʚʘʥʥʦ 2 ʧʦʣʠʤʦʨʬʥʳʭ ʬʨʘʛʤʝʥʪʘ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʦʡ 600 

ʧ.ʥ. ʠ 1000 ʧ.ʥ. ʄʦʣʝʢʫʣʷʨʥʘʷ ʤʘʩʩʘ ʧʨʦʜʫʢʪʦʚ ʘʤʧʣʠʬʠʢʘʮʠʠ ʚʘʨʴʠʨʦʚʘʣʘ 

ʦʪ 1300 ʧ.ʥ. ʜʦ 273 ʧ.ʥ. ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʨʪʘ. 

ʈʝʟʫʣʴʪʘʪʳ RAPD-ʘʤʧʣʠʬʠʢʘʮʠʠ ʩ ʧʨʘʡʤʝʨʦʤ BL-26 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʥʘʣʠʯʠʠ ʧʦʣʠʤʦʨʬʠʟʤʘ ʚ ʣʠʥʠʠ ʄʥ16ʤ ʩʦʨʪʘ 

ʢʘʨʪʦʬʝʣʷ ʄʘʥʜʨʠʚʥʠʮʘ, ʦʟʜʦʨʦʚʣʝʥʥʦʛʦ ʤʝʪʦʜʦʤ ʢʫʣʴʪʫʨʳ ʘʧʠʢʘʣʴʥʦʡ 

ʤʝʨʠʩʪʝʤʳ (ʤ) (ʨʠʩʫʥʦʢ 1.ʘ) ʠ ʚ 8 ʣʠʥʠʷʭ ʦʟʜʦʨʦʚʣʝʥʥʳʭ ʤʝʪʦʜʦʤ 

ʘʧʠʢʘʣʴʥʦʡ ʤʝʨʠʩʪʝʤʳ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʭʠʤʠʦʪʝʨʘʧʠʝʡ: ʄʥ147 (ʈʅʂ); 

ʄʥ141 (ʈʅʂ) ʄʥ93 (ʘʤ.) ʄʥ153 (ʘʤ.) ʄʥ86 (ʘʤ.) ʄʥ87 (ʘʮ.) ʄʥ106 (ʘʮ.) 

ʄʥ111 (ʘʮ.) (ʨʠʩʫʥʦʢ 1.ʙ). ʇʦʣʠʤʦʨʬʠʟʤ ʦʙʥʘʨʫʞʝʥ ʚ ʦʙʣʘʩʪʠ 782 ʧ.ʥ., ʯʪʦ 

ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩ ʨʘʥʝʝ ʦʧʠʩʘʥʥʳʤ ʬʨʘʛʤʝʥʪʦʤ ʛʝʥʦʤʘ ʢʘʨʪʦʬʝʣʷ, ʢʦʪʦʨʳʡ 

ʛʦʤʦʣʦʛʠʯʝʥ ʧʩʝʚʜʦʛʝʥʫ ʧʘʪʘʪʠʥʘ ʠ ʦʙʦʟʥʘʯʝʥ AU1 (ʂʦʯʠʝʚʘ ɽ.ɿ., 1999). 

ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʚ 

ʧʨʦʮʝʩʩʝ ʦʟʜʦʨʦʚʣʝʥʠʷ ʢʘʨʪʦʬʝʣʷ ʧʨʦʠʩʭʦʜʠʪ ʛʝʥʦʤʥʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ 

ʧʩʝʚʜʦʛʝʥʘ ʧʘʪʘʪʠʥʘ ʢʘʨʪʦʬʝʣʷ. ʄʳ ʧʨʝʜʧʦʣʘʛʘʝʤ, ʯʪʦ ʠʟʤʝʥʯʠʚʦʩʪʴ 

ʚʦʟʥʠʢʰʘʷ ʚ ʧʨʦʮʝʩʩʝ ʦʟʜʦʨʦʚʣʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ ʢʫʣʴʪʫʨʳ 

ʘʧʠʢʘʣʴʥʦʡ ʤʝʨʠʩʪʝʤʳ ʤʦʞʝʪ ʙʳʪʴ ʩʦʤʘʢʣʦʥʘʣʴʥʦʡ ʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʭʠʤʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʧʨʠ ʭʠʤʠʦʪʝʨʘʧʠʠ ʚʳʟrʚʘʝʪ ʤʫʪʘʮʠʶ ʛʝʥʦʤʥʦʡ 

ɼʅʂ 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʤʧʣʠʬʠʢʘʮʠʠ ʩ ʧʨʘʡʤʝʨʦʤ BL-26 ʦʟʜʦʨʦʚʣʝʥʥʳʭ 

ʣʠʥʠʡ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ ʄʘʥʜʨʠʚʥʠʮʘ ʠ ʉʚʠʪʘʥʦʢ ʢʠʝʚʩʢʠʡ ʥʘʤʠ ʧʦʣʫʯʝʥ 

ʩʧʝʢʪʨ ʬʨʘʛʤʝʥʪʘ AU6 1300 ʧ.ʥ., ʢʦʪʦʨʳʡ ʧʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ 

ʛʠʙʨʠʜʠʟʠʨʫʝʪʩʷ ʚ RAPD-ʩʧʝʢʪʨʘʭ ʚʩʝʭ ʚʠʜʦʚ ʠ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ. 
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                    ʄ   1   2   3   4   5   6   7   8   9 10 11 12 13 14 15 

 
 

                    ʄ   1   2   3   4   5   6   7   8   9  10 11 12 13 14 15 

 
 

ʈʠʩʫʥʦʢ 1 ï ʉʧʝʢʪʨʳ ʘʤʧʣʠʬʠʢʘʮʠʠ RAPD-ʇʎʈ ʩ ʧʨʘʡʤʝʨʦʤ BL-26 

ʘ - ʩʧʝʢʪʨʳ ʘʤʧʣʠʬʠʢʘʮʠʠ ʣʠʥʠʡ ʢʘʨʪʦʬʝʣʷ, ʧʦʣʫʯʝʥʥʳʭ ʧʦʩʣʝ 

ʦʟʜʦʨʦʚʣʝʥʠʷ ʤʝʪʦʜʘʤʠ ʢʫʣʴʪʫʨʳ ʘʧʠʢʘʣʴʥʦʡ ʤʝʨʠʩʪʝʤʳ (ʤ) ʠ ʚ 

ʩʦʯʝʪʘʥʠʠ ʩ ʪʝʨʤʦʪʝʨʘʧʠʝʡ (ʪ): 

1. ʄʥ46 (ʧ)        6. ʄʥ36 (ʤ)         11. ʄʅ3 (ʪ) 

2. ʄʥ31 (ʧ)       7. ʄʥ33 (ʤ)          12. ʄʥ8 (ʪ) 

3. ʄʅ3 (ʧ)        8. ʄʥ27 (ʤ)          13. ʄʥ10 (ʪ) 

4. ʄʥ32 (ʧ)       9. ʄʥ16 (ʤ)          14. ʄʥ30 (ʪ) 

5. ʄʥ36 (ʧ)     10. ʄʥ30 (ʤ)          15. ʄʥ9 (ʪ) 

ʙ - ʩʧʝʢʪʨʳ ʘʤʧʣʠʬʠʢʘʮʠʠ ʣʠʥʠʡ ʢʘʨʪʦʬʝʣʷ, ʦʟʜʦʨʦʚʣʝʥʥʳʭ 

ʤʝʪʦʜʦʤ ʢʫʣʴʪʫʨʳ ʘʧʠʢʘʣʴʥʦʡ ʤʝʨʠʩʪʝʤʳ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʭʠʤʠʦʪʝʨʘʧʠʝʡ:  

1. ʄʥ46 (ʧ) ʢʦʥʪʨʦʣʴ            6. ʄʥ134 (ʈʅʂ)           11. ʄʥ86 (ʘʤ.) 

2. ʄʥ147 (ʈʅʂ)                     7. ʄʥ74 (ʘʤ.)               12. ʄʥ67 (ʘʮ.) 

3. ʄʥ141 (ʈʅʂ)                     8. ʄʥ93 (ʘʤ.)               13. ʄʥ87 (ʘʮ.) 

4. ʄʥ40 (ʈʅʂ)                       9. ʄʥ153 (ʘʤ.)             14. ʄʥ106 (ʘʮ.) 

5. ʄʥ131 (ʈʅʂ)                   10. ʄʥ132 (ʘʤ.)             15. ʄʥ111 (ʘʮ.) 

ʄ ï ʤʘʨʢʝʨʳ ʨʘʟʤʝʨʦʚ ʣʠʥʝʡʥʳʭ ʬʨʘʛʤʝʥʪʦʚ ɼʅʂ O'GeneRuller Ê 

100 bp DNA Ladder Plus ("Fermentas"). 

 

AU6 1300 ʧ.ʥ.  

AU1 782 ʧ.ʥ. 

AU6 1300 ʧ.ʥ.  

AU1 782 ʧ.ʥ. 

ʘ 

ʙ 
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ʅʝʜʦʩʪʘʪʦʢ ʤʝʪʦʜʠʢʠ RAPD-ʇʎʈ ɻʪʦ ʚʝʨʦʷʪʥʦʩʪʴ ʚʣʠʷʥʠʷ ʥʘ 

ʨʝʟʫʣʴʪʘʪ ʥʝʢʦʪʦʨʳʭ ʫʩʣʦʚʠʡ ʧʨʦʚʝʜʝʥʠʷ ʇʎʈ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʝ 

ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴ ʚ ʧʨʝʜʝʣʘʭ ʨʘʟʥʳʭ ʣʘʙʦʨʘʪʦʨʠʡ. ʇʦʵʪʦʤʫ ʜʣʷ ʙʦʣʝʝ 

ʜʝʪʘʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʦʣʠʤʦʨʬʠʟʤʘ 

ʦʟʜʦʨʦʚʣʝʥʥʳʭ ʣʠʥʠʡ ʢʘʨʪʦʬʝʣʷ ʤʳ ʧʨʠʤʝʥʷʣʠ ʤʝʪʦʜʠʢʫ ISSR-ʇʎʈ ʠ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʦʜʥʫ ʠ ʪʫ ʞʝ ɼʅʂ. ʇʨʠ ISSR-ʤʘʨʢʠʨʦʚʘʥʠʠ ʣʠʥʠʡ 

ʢʘʨʪʦʬʝʣʷ ʩʦʨʪʦʚ ʄʘʥʜʨʠʚʥʠʮʘ ʠ ʉʚʠʪʘʥʦʢ ʢʠʝʚʩʢʠʡ ʦʟʜʦʨʦʚʣʝʥʥʳʭ 

ʨʘʟʥʳʤʠ ʤʝʪʦʜʘʤʠ ʥʘʤʠ ʘʤʧʣʠʬʠʮʠʨʦʚʘʥʥʦ 8 - 11 ʬʨʘʛʤʝʥʪʦʚ ɼʅʂ 

ʛʝʥʦʤʘ. ɺʩʝʛʦ ʘʤʧʣʠʬʠʮʠʨʦʚʘʥʥʦ 8 ʧʦʣʠʤʦʨʬʥʳʭ ʬʨʘʛʤʝʥʪʘ. 

ʄʦʣʝʢʫʣʷʨʥʘʷ ʤʘʩʩʘ ʧʨʦʜʫʢʪʦʚ ʘʤʧʣʠʬʠʢʘʮʠʠ ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 2500 ʧ.ʥ. ʜʦ 

250 ʧ.ʥ. ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʨʪʘ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ISSR-ʇʎʈ ʣʠʥʠʡ ʢʘʨʪʦʬʝʣʷ ʩʦʨʪʘ ʄʘʥʜʨʠʚʥʠʮʘ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʘʡʤʝʨʘ GAG(CAA)5 ʧʦʣʫʯʝʥʦ ʜʚʘ ʧʦʣʠʤʦʨʬʥʳʭ 

ʬʨʘʛʤʝʥʪʘ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʦʡ 1200 ʧ.ʥ. ʠ 900 ʧ.ʥ. (ʨʠʩʫʥʦʢ 2.ʘ). ʇʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʘʡʤʝʨʘ CTG(AG)8 ʧʦʣʫʯʝʥʦ ʣʠʰʴ ʦʜʠʥ ʧʦʣʠʤʦʨʬʥʳʡ 

ʧʨʦʜʫʢʪ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʦʡ 1100 ʧ.ʥ. (ʨʠʩʫʥʦʢ 2.ʙ). 

 

                  ʄ   1    2   3    4   5   6    7   8   9  10  11 12 13 14 15 

 
 

                  ʄ   1    2   3    4   5   6    7   8   9  10  11 12 13 14 15 

 
 

ʘ 

ʙ 

1200 ʧ.ʥ.  

900 ʧ.ʥ.  

1100 ʧ.ʥ.  
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ʈʠʩʫʥʦʢ 2 ï ʉʧʝʢʪʨʳ ʘʤʧʣʠʬʠʢʘʮʠʠ ISSR-ʇʎʈ ʣʠʥʠʡ ʢʘʨʪʦʬʝʣʷ, 

ʧʦʣʫʯʝʥʥʳʭ ʧʦʩʣʝ ʦʟʜʦʨʦʚʣʝʥʠʷ ʤʝʪʦʜʘʤʠ ʢʫʣʴʪʫʨʳ ʘʧʠʢʘʣʴʥʦʡ 

ʤʝʨʠʩʪʝʤʳ  ʠ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʪʝʨʤʦʪʝʨʘʧʠʝʡ: 

ʘ ï GAG(CAA)5; ʙ - CTG(AG)8 

1. ʄʥ46 (ʧ)                6. ʄʥ36 (ʤ)                11. ʄʅ3 (ʪ) 

2. ʄʥ31 (ʧ)                7. ʄʥ33 (ʤ)                12. ʄʥ8 (ʪ) 

3. ʄʅ3 (ʧ)                 8. ʄʥ27 (ʤ)                13. ʄʥ10 (ʪ) 

4. ʄʥ32 (ʧ)                9. ʄʥ16 (ʤ)               14. ʄʥ30 (ʪ) 

5. ʄʥ36 (ʧ)              10. ʄʥ30 (ʤ)               15. ʄʥ9 (ʪ) 

ʄ ï ʤʘʨʢʝʨʳ ʨʘʟʤʝʨʦʚ ʣʠʥʝʡʥʳʭ ʬʨʘʛʤʝʥʪʦʚ ɼʅʂ O'GeneRuller Ê 

100 bp DNA Ladder Plus ("Fermentas"). 

 

ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʨʘʙʦʪʳ ʙʳʣʦ ʧʨʦʚʝʜʝʥʠʝ ISSR-ʘʥʘʣʠʟʘ ʣʠʥʠʡ 

ʢʘʨʪʦʬʝʣʷ, ʦʟʜʦʨʦʚʣʝʥʥʳʭ ʤʝʪʦʜʦʤ ʢʫʣʴʪʫʨʳ ʘʧʠʢʘʣʴʥʦʡ ʤʝʨʠʩʪʝʤʳ ʚ 

ʩʦʯʝʪʘʥʠʠ ʩ ʭʠʤʠʦʪʝʨʘʧʠʝʡ. ʄʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, 

ʯʪʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʘʡʤʝʨʘ GAG(CAA)5 (ʨʠʩʫʥʦʢ 3.ʘ) ʙʳʣʦ ʧʦʣʫʯʝʥʦ 

ʜʚʘ ʧʦʣʠʤʦʨʬʥʳʭ ʬʨʘʛʤʝʥʪʘ ʜʣʠʥʦʡ 1200 ʧ.ʥ. ʠ 900 ʧ.ʥ., ʘ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʘʡʤʝʨʘ CTG(AG)8 (ʨʠʩʫʥʦʢ 3.ʙ) ï ʪʨʠ ʧʦʣʠʤʦʨʬʥʳʭ 

ʬʨʘʛʤʝʥʪʘ ʜʣʠʥʦʡ 1190 ʧ.ʥ., 1000 ʧ.ʥ. ʠ 320 ʧ.ʥ. ʇʦʣʠʤʦʨʬʠʟʤ ʣʠʥʠʡ 

ʚʳʷʚʣʝʥʥʳʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭʥʦʣʦʛʠʠ RAPD, ʧʦʜʪʚʝʨʞʜʝʥ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ISSR-ʘʥʘʣʠʟʘ. 

             1    2    3    4    5    6    7    8    9   10   11  12  13  14  15   ʄ 

 
 

            ʄ    1    2    3    4    5    6    7    8    9   10   11 12  13  14  15 

 
ʙ 

ʘ 

900 ʧ.ʥ.  

1200 ʧ.ʥ.  

1190 ʧ.ʥ.  

1000 ʧ.ʥ.  

320 ʧ.ʥ.  
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ʈʠʩʫʥʦʢ 3 ï ʉʧʝʢʪʨʳ ʘʤʧʣʠʬʠʢʘʮʠʠ ISSR-ʇʎʈ ʣʠʥʠʡ ʢʘʨʪʦʬʝʣʷ, 

ʦʟʜʦʨʦʚʣʝʥʥʳʭ ʤʝʪʦʜʦʤ  ʢʫʣʴʪʫʨʳ ʘʧʠʢʘʣʴʥʦʡ ʤʝʨʠʩʪʝʤʳ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʭʠʤʠʦʪʝʨʘʧʠʝʡ: 

ʘ ï GAG(CAA)5; ʙ ï CTG(AG)8 

1. ʄʥ46 (ʧ) ʢʦʥʪʨʦʣʴ              6. ʄʥ134 (ʈʅʂ)            11. ʄʥ86 (ʘʤ.); 

2. ʄʥ147 (ʈʅʂ)                      7. ʄʥ74 (ʘʤ.)                12. ʄʥ67 (ʘʮ.) 

3. ʄʥ141 (ʈʅʂ)                      8. ʄʥ93 (ʘʤ.)                13. ʄʥ87 (ʘʮ.) 

4. ʄʥ40 (ʈʅʂ)                        9. ʄʥ153 (ʘʤ.)              14. ʄʥ106 (ʘʮ.) 

5. ʄʥ131 (ʈʅʂ)                     10. ʄʥ132 (ʘʤ.)              15. ʄʥ111 (ʘʮ.) 

ʄ ï ʤʘʨʢʝʨʳ ʨʘʟʤʝʨʦʚ ʣʠʥʝʡʥʳʭ ʬʨʘʛʤʝʥʪʦʚ ɼʅʂ O'GeneRuller Ê 

100 bp DNA Ladder Plus ("Fermentas"). 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʤʧʣʠʬʠʢʘʮʠʠ ʚ ʦʟʜʦʨʦʚʣʝʥʥʳʭ ʣʠʥʠʷʭ ʩʦʨʪʘ 

ʉʚʠʪʘʥʦʢ ʢʠʝʚʩʢʠʡ ʩ RAPD-ʇʎʈ ʠ ISSR-ʇʎʈ ʧʦʣʠʤʦʨʬʠʟʤ ʥʝ ʦʙʥʘʨʫʞʝʥ. 

ʆʯʝʚʠʜʥʦ ʠʟʤʝʥʯʠʚʦʩʪʴ, ʢʦʪʦʨʘʷ ʚʦʟʥʠʢʘʝʪ ʚ ʧʨʦʮʝʩʩʝ ʦʟʜʦʨʦʚʣʝʥʠʷ, 

ʤʦʞʝʪ ʦʙʲʷʩʥʷʪʴʩʷ ʨʝʘʢʮʠʝʡ ʩʦʨʪʘ. ʇʦʵʪʦʤʫ ʚʝʩʴʤʘ ʚʘʞʥʳʤ ʤʦʤʝʥʪʦʤ ʧʨʠ 

ʦʟʜʦʨʦʚʣʝʥʠʠ ʢʘʨʪʦʬʝʣʷ ʷʚʣʷʝʪʩʷ ʨʘʟʤʝʨ ʘʧʠʢʘʣʴʥʳʭ ʤʝʨʠʩʪʝʤ, ʧʦʜʙʦʨ 

ʚʠʨʫʩʠʥʛʠʙʠʨʫʝʤʳʭ ʧʨʝʧʘʨʘʪʦʚ ʠ ʠʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʩ ʫʯʝʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʢʘʞʜʦʛʦ ʩʦʨʪʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʦʩʥʦʚʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʧʦʣʫʯʝʥ rʦʟʜʦʨʦʚʣʝʥʥʳʝ ʠ ʩʦʨʪʦʪʠʧʠʯʥʳʝ ʣʠʥʠʠ ʩʦʨʪʦʚ ʄʘʥʜʨʠʚʥʠʮʘ ʠ 

ʉʚʠʪʘʥʦʢ ʢʠʝʚʩʢʠʡ, ʢʦʪʦʨʳʝ ʧʦʩʣʝ ʠʟʫʯʝʥʠʷ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʙʫʜʫʪ 

ʟʘʥʝʩʝʥʳ ʚ ɹʘʥʢ in vitro ʦʟʜʦʨʦʚʣʝʥʥʳʭ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ. 

 

ЗАКЛЮЧЕНИЕ 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭʥʦʣʦʛʠʡ RAPD-ʠ 

ISSR-ʇʎʈ ʦʙʥʘʨʫʞʝʥ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʡ ʧʦʣʠʤʦʨʬʠʟʤ ʚ ʣʠʥʠʷʭ 

ʧʦʩʣʝ ʦʟʜʦʨʦʚʣʝʥʠʷ ʩʦʨʪʘ ʄʘʥʜʨʠʚʥʠʮʘ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ RAPD-ʘʥʘʣʠʟʘ ʩ ʧʨʘʡʤʝʨʦʤ BL-26 ʧʦʢʘʟʘʣʦ 

ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʛʝʥʦʤʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʩʝʚʜʦʛʝʥʘ ʧʘʪʘʪʠʥʘ 

ʢʘʨʪʦʬʝʣʷ. 
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РЕЗЮМЕ 

 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʫʩʪʘʥʦʚʣʝʥʠʶ 

ʩʨʦʢʦʚ ʭʨʘʥʝʥʠʷ ʟʘʤʦʨʦʞʝʥʥʦʛʦ ʩʦʢʘ ʢʘʨʪʦʬʝʣʷ, ʩʦʜʝʨʞʘʱʝʛʦ ʚʠʨʫʩʥʫʶ 

ʠʥʬʝʢʮʠʶ (ʍɺʂ, Yɺʂ, Sɺʂ, Mɺʂ), ʧʨʠ ʢʦʪʦʨʳʭ ʚʦʟʤʦʞʥʦ ʦʧʨʝʜʝʣʝʥʠʝ 

ʬʠʪʦʠʥʬʝʢʮʠʠ ʤʝʪʦʜʦʤ ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ. 

ʇʦʢʘʟʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʩʪʦʚʝʨʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʣʠʯʠʷ ʚʠʨʫʩʥʦʡ 

ʠʥʬʝʢʮʠʠ ʨʘʟʥʳʭ ʚʠʜʦʚ ʠ ʧʦʩʣʝ ʜʣʠʪʝʣʴʥʦʛʦ ʭʨʘʥʝʥʠʷ ʟʘʤʦʨʦʞʝʥʥʦʛʦ 

ʩʦʢʘ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʨʪʦʬʝʣʴ, ʚʠʨʫʩ, ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʳʡ ʘʥʘʣʠʟ 

(ʀʌɸ), ʟʥʘʯʝʥʠʝ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ. 

 

ВВЕДЕНИЕ 

 

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʧʨʠʤʝʥʷʶʪ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ: 

ʚʠʟʫʘʣʴʥʳʡ, ʨʘʩʪʝʥʠʡ-ʠʥʜʠʢʘʪʦʨʦʚ, ʤʦʣʝʢʫʣʷʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ 

ʬʠʪʦʧʘʪʦʛʝʥʦʚ ʠ ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʳʡ ʘʥʘʣʠʟ (ʀʌɸ), ʢʦʪʦʨʳʡ ʥʘʰʝʣ 

ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʤʘʩʩʦʚʦʛʦ ʘʥʘʣʠʟʘ ʚʠʨʫʩʦʚ [1]. 

ɼʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʦʙʳ ʣʠʩʪʴʝʚ, ʧʨʦʨʦʩʰʠʭ ʛʣʘʟʢʦʚ ʠ 

ʧʦʢʦʷʱʠʭʩʷ ʢʣʫʙʥʝʡ. ʆʜʥʘʢʦ ʙʦʣʝʝ ʥʘʜʝʞʥʳʝ ʠ ʜʦʩʪʦʚʝʨʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʧʦʣʫʯʘʶʪ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʣʷ ʘʥʘʣʠʟʘ ʦʪʞʘʪʦʛʦ ʩʦʢʘ ʠʟ ʣʠʩʪʴʝʚ 

ʢʘʨʪʦʬʝʣʴʥʦʛʦ ʨʘʩʪʝʥʠʷ [2].  

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦʩʪʫʧʠʚʰʠʡ ʜʣʷ 

ʪʝʩʪʠʨʦʚʘʥʠʷ ʣʠʩʪʦʚʦʡ ʤʘʪʝʨʠʘʣ ʥʝ ʚʩʝʛʜʘ ʤʦʞʝʪ ʙʳʪʴ ʧʦʜʛʦʪʦʚʣʝʥ ʢ 

ʘʥʘʣʠʟʫ ʚ ʪʦʪ ʞʝ ʜʝʥʴ, ʧʦʵʪʦʤʫ ʧʨʦʠʩʭʦʜʠʪ ʝʛʦ ʚʳʥʫʞʜʝʥʥʦʝ ʭʨʘʥʝʥʠʝ ʚ 

ʭʦʣʦʜʠʣʴʥʠʢʝ ʠʣʠ ʤʦʨʦʟʠʣʴʥʦʡ ʢʘʤʝʨʝ.  

ʀʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʚʦʟʤʦʞʥʦ ʜʣʠʪʝʣʴʥʦʝ 

ʭʨʘʥʝʥʠʝ ʠʥʬʠʮʠʨʦʚʘʥʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʭʦʣʦʜʠʣʴʥʦʡ 

ʢʘʤʝʨʝ ʧʨʠ 4
ʦ
ʉ, ʪʘʢ, ʥʘʧʨʠʤʝʨ, ʍɺʂ ʩʪʘʙʠʣʝʥ ʚ ʩʦʢʝ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ 

ʩʫʪʦʢ, ʠʥʬʝʢʮʠʦʥʥʦʩʪʴ ʩʦʢʘ ʧʨʠ ʭʨʘʥʝʥʠʠ ʧʨʠ +20
ʦ
ʉ ʩʦʭʨʘʥʷʝʪʩʷ ʚ 

ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʥʝʜʝʣʴ, ʘ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʛʣʠʮʝʨʠʥʘ ʙʦʣʝʝ ʛʦʜʘ [3]. 

ʄʥʦʛʠʝ ʚʠʨʫʩʳ ʩʧʦʩʦʙʥʳ ʜʦʣʛʦ ʩʦʭʨʘʥʷʪʴ ʠʥʬʝʢʮʠʦʥʥʦʩʪʴ ʧʨʠ ʭʨʘʥʝʥʠʠ 
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ʚ ʟʘʤʦʨʦʞʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ. ʃʘʙʠʣʴʥʳʝ ʞʝ ʚʠʨʫʩʳ ʠʥʘʢʪʠʚʠʨʫʶʪʩʷ ʚ ʵʪʠʭ 

ʫʩʣʦʚʠʷʭ. ʉʪʝʧʝʥʴ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʟʘʤʦʨʘʞʠʚʘʥʠʶ ʟʘʚʠʩʠʪ ʦʪ ʚʠʜʘ ʚʠʨʫʩʘ 

ʠ ʫʩʣʦʚʠʡ ʝʛʦ ʭʨʘʥʝʥʠʷ: ʚ ʣʠʩʪʴʷʭ, ʩʦʢʝ ʠʣʠ ʚ ʬʦʨʤʝ ʦʯʠʱʝʥʥʦʛʦ 

ʧʨʝʧʘʨʘʪʘ [4]. ʆʜʥʘʢʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʫʩʪʘʥʦʚʣʝʥʠʝ 

ʩʨʦʢʦʚ ʭʨʘʥʝʥʠʷ ʦʙʨʘʟʮʦʚ, ʧʨʠ ʢʦʪʦʨʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷ ʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ 

ʩʦʭʨʘʥʷʝʪʩʷ ʥʘ ʫʨʦʚʥʝ, ʜʦʩʪʘʪʦʯʥʦʤ ʜʣʷ ʜʝʪʝʢʮʠʠ ʬʠʪʦʚʠʨʫʩʦʚ ʤʝʪʦʜʦʤ 

ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ ʥʝ ʧʨʦʚʦʜʠʣʠʩʴ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʥʘʤʠ ʙʳʣʠ 

ʚʳʧʦʣʥʝʥʳ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʨʘʙʦʪʳ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʩʨʦʢʦʚ ʭʨʘʥʝʥʠʷ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʫʩʣʦʚʠʷʭ ʤʦʨʦʟʠʣʴʥʦʡ ʢʘʤʝʨʳ.  

 

МАТЕРИАЛЫ И МЕТОДИКА 

 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ 2012ï2013 ʛʛ. ʚ ʣʘʙʦʨʘʪʦʨʠʠ 

ʠʤʤʫʥʦʜʠʘʛʥʦʩʪʠʢʠ ʈʋʇ çʅʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʡ ʮʝʥʪʨ ʅʘʮʠʦʥʘʣʴʥʦʡ 

ʘʢʘʜʝʤʠʠ ʥʘʫʢ ɹʝʣʘʨʫʩʠ ʧʦ ʢʘʨʪʦʬʝʣʝʚʦʜʩʪʚʫ ʠ ʧʣʦʜʦʦʚʦʱʝʚʦʜʩʪʚʫè. 

ɺ ʢʘʯʝʩʪʚʝ ʥʦʩʠʪʝʣʝʡ ʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʨʘʩʪʝʥʠʷ 

ʢʘʨʪʦʬʝʣʷ. ʆʧʳʪʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʩʣʫʞʠʣ ʩʦʢ, ʧʦʣʫʯʝʥʥʳʡ ʠʟ ʣʠʩʪʴʝʚ 

ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʍ-, Y-, S-, M-ʚʠʨʫʩʘʤʠ ʨʘʟʥʳʭ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ, 

ʚʳʨʘʱʝʥʥʳʭ ʚ ʝʤʢʦʩʪʷʭ, ʟʘʧʦʣʥʝʥʥʳʭ ʪʦʨʬʷʥʳʤ ʩʫʙʩʪʨʘʪʦʤ ʚ ʧʦʤʝʱʝʥʠʠ 

ʟʘʱʠʱʝʥʥʦʛʦ ʛʨʫʥʪʘ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ ʦʪʙʠʨʘʣʠ ʣʠʩʪʦʚʳʝ 

ʧʨʦʙʳ ʩ 3ï4 ʷʨʫʩʘ ʚʝʛʝʪʠʨʫʶʱʠʭ ʨʘʩʪʝʥʠʡ ʢʘʨʪʦʬʝʣʷ ʚ ʬʘʟʫ ʙʫʪʦʥʠʟʘʮʠʠï

ʮʚʝʪʝʥʠʷ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʩʦʢʘ ʠʟ ʣʠʩʪʦʚʳʭ ʧʨʦʙ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʨʝʩʩ, 

ʧʦʣʫʯʝʥʥʳʡ ʩʦʢ ʨʘʟʣʠʚʘʣʠ ʧʦ ʤʠʢʨʦʧʨʦʙʠʨʢʘʤ, ʢʦʪʦʨʳʝ ʤʘʨʢʠʨʦʚʘʣʠ ʠ 

ʟʘʢʣʘʜʳʚʘʣʠ ʥʘ ʭʨʘʥʝʥʠʝ ʚ ʤʦʨʦʟʠʣʴʥʫʶ ʢʘʤʝʨʫ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 18ï20
0
ʉ 

ʥʠʞʝ ʥʫʣʷ ʩʦʛʣʘʩʥʦ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʩʭʝʤʝ.  

ʉʭʝʤʘ ʦʧʳʪʘ ʚʢʣʶʯʘʣʘ ʰʝʩʪʴ ʚʘʨʠʘʥʪʦʚ: ʀʌɸ ʯʝʨʝʟ 20, 60, 100, 180 

ʠ 240 ʩʫʪʦʢ ʭʨʘʥʝʥʠʷ ʩʦʢʘ ʚ ʤʦʨʦʟʠʣʴʥʦʡ ʢʘʤʝʨʝ. ɺ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʴʥʦʛʦ 

ʚʘʨʠʘʥʪʘ ʩʣʫʞʠʣʠ ʨʝʟʫʣʴʪʘʪʳ ʀʌɸ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʪʝʩʪʠʨʦʚʘʥʠʠ 

ʩʚʝʞʝʦʪʞʘʪʦʛʦ ʩʦʢʘ ʠʟ ʣʠʩʪʴʝʚ ʢʘʨʪʦʬʝʣʷ.  

ʅʘʣʠʯʠʝ ʠʥʬʝʢʮʠʠ ʚ ʟʘʤʦʨʦʞʝʥʥʦʤ ʩʦʢʝ ʦʧʨʝʜʝʣʷʣʠ ʤʝʪʦʜʦʤ 

ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ ʥʘʙʦʨʘʤʠ ʨʝʘʛʝʥʪʦʚ ɺʅʀʀʂʍ (ʬʝʨʤʝʥʪ 

ʧʝʨʦʢʩʠʜʘʟʘ) ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʦʪʦʢʦʣʦʤ ʧʨʦʠʟʚʦʜʠʪʝʣʷ. ʊʝʩʪʠʨʦʚʘʥʠʝ 

ʧʨʦʚʦʜʠʣʠ ʥʘ ʧʦʣʠʩʪʠʨʦʣʦʚʳʭ ʧʣʘʥʰʝʪʘʭ ʬʠʨʤʳ ʄʝʜʧʦʣʠʤʝʨ (ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛ), ʦʧʪʠʯʝʩʢʫʶ ʧʣʦʪʥʦʩʪʴ ʦʧʨʝʜʝʣʷʣʠ ʧʨʠ 490 ʥʤ ʥʘ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʝ ʜʣʷ 96-ʣʫʥʦʯʥʳʭ ʧʣʘʥʰʝʪʦʚ ʬʠʨʤʳ Bio-Rad 680 

(ʌʨʘʥʮʠʷ).  

 

РЕЗУЛЬТАТЫ ИССЛЕДОВАНИЙ  

 

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʦʩʣʝ 20 ʩʫʪʦʢ ʭʨʘʥʝʥʠʷ 

ʩʦʢʘ ʚ ʤʦʨʦʟʠʣʴʥʦʡ ʢʘʤʝʨʝ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ 

ʠʩʭʦʜʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʚ ʦʙʨʘʟʮʘʭ, ʩʦʜʝʨʞʘʱʠʭ ʍɺʂ 

(ʪʘʙʣʠʮʘ 1).  
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ʇʦʩʣʝ 60 ʩʫʪʦʢ (2-ʡ ʚʘʨʠʘʥʪ ʦʧʳʪʘ) ʭʨʘʥʝʥʠʷ ʟʘʤʦʨʦʞʝʥʥʦʛʦ ʩʦʢʘ 

ʦʪʤʝʯʝʥʦ ʩʥʠʞʝʥʠʝ ʟʥʘʯʝʥʠʡ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʚ ʜʚʘ ʠ ʙʦʣʝʝ ʨʘʟ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʴʥʦʤʫ ʚʘʨʠʘʥʪʫ.  

ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʧʨʠ ʪʝʩʪʠʨʦʚʘʥʠʠ 

ʠʥʬʠʮʠʨʦʚʘʥʥʦʛʦ ʩʦʢʘ ʣʠʩʪʴʝʚ ʢʘʨʪʦʬʝʣʷ ʧʦʩʣʝ 100, 180 ʠ 240 ʩʫʪʦʢ 

ʭʨʘʥʝʥʠʷ ʚ ʤʦʨʦʟʠʣʴʥʦʡ ʢʘʤʝʨʝ ʩʦʩʪʘʚʠʣʠ 0,792; 0,809 ʠ 0,600 ʝʜʠʥʠʮ 

ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʯʪʦ ʚ ʧʷʪʴ ʠ ʙʦʣʝʝ ʨʘʟ ʤʝʥʴʰʝ 

ʟʥʘʯʝʥʠʡ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ. ʆʜʥʘʢʦ ʜʘʥʥʳʝ 

ʟʥʘʯʝʥʠʷ ʜʦʩʪʘʪʦʯʥʳ ʜʣʷ ʜʦʩʪʦʚʝʨʥʦʛʦ ʚʳʷʚʣʝʥʠʷ ʍɺʂ ʚ ʟʘʤʦʨʦʞʝʥʥʦʤ 

ʩʦʢʝ ʜʘʞʝ ʧʦʩʣʝ ʩʪʦʣʴ ʜʣʠʪʝʣʴʥʦʛʦ ʭʨʘʥʝʥʠʷ.  

 

ʊʘʙʣʠʮʘ 1 ï ʈʝʟʫʣʴʪʘʪʳ ʀʌɸ, ʚʳʧʦʣʥʝʥʥʦʛʦ ʧʦʩʣʝ ʨʘʟʥʳʭ ʩʨʦʢʦʚ 

ʭʨʘʥʝʥʠʷ ʟʘʤʦʨʦʞʝʥʥʦʛʦ ʩʦʢʘ ʨʘʩʪʝʥʠʡ ʢʘʨʪʦʬʝʣʷ, ʩʦʜʝʨʞʘʱʠʭ ʍɺʂ  

 

ˉ ʦʙʨʘʟʝʮ 

ɿʥʘʯʝʥʠʷ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ, ʝʜ. 

(ɸ490) ŭ V, % 

ʍ ʩʨ. +ʂʩʨ. -ʂʩʨ. 

ʂʦʥʪʨʦʣʴʥʳʡ ʚʘʨʠʘʥʪ 

1 3,088 

2,132 0,048 

0,158 5,1 

2 3,066 0,153 5,0 

3 3,040 0,175 5,8 

4 3,150 0,139 4,4 

5 3,138 0,010 3,5 

ʩʨʝʜʥʝʝ 3,092     

1 ʚʘʨʠʘʥʪ (20 ʩʫʪ) 

1 2,952 

2,008 0,044 

0,143 4,8 

2 2,998 0,122 4,1 

3 3,041 0,048 1,6 

4 2,807 0,284 10,1 

5 3,064 0,095 3,1 

ʩʨʝʜʥʝʝ 2,972     

2 ʚʘʨʠʘʥʪ (60 ʩʫʪ) 

1 1,263 

2,121 0,052 

0,173 13,7 

2 1,358 0,098 7,3 

3 1,338 0,153 11,5 

4 1,192 0,184 15,4 

5 1,368 0,063 4,6 

ʩʨʝʜʥʝʝ 1,304     

3 ʚʘʨʠʘʥʪ (100 ʩʫʪ) 

1 0,842 

2,108 0,059 

0,066 7,9 

2 0,820 0,066 8,0 

3 0,730 0,070 9,6 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 1 

4 0,770 
  

0,108 14,0 

5 0,799 0,094 11,7 

ʩʨʝʜʥʝʝ 0,792     

4 ʚʘʨʠʘʥʪ (180 ʩʫʪ) 

1 0,778 

1,414 

 

0,066 

 

0,045 5,8 

2 0,819 0,069 8,4 

3 0,874 0,072 8,2 

4 0,746 0,032 4,3 

5 0,827 0,071 8,5 

ʩʨʝʜʥʝʝ 0,809     

5 ʚʘʨʠʘʥʪ (240 ʩʫʪ) 

1 0,696 

2,426 0,067 

0,052 7,5 

2 0,721 0,063 8,8 

3 0,631 0,060 9,5 

4 0,407 0,053 12,9 

5 0,546 0,035 6,5 

ʩʨʝʜʥʝʝ 0,600     

ʇʨʠʤʝʯʘʥʠʝ: ʍ ʩʨ. ï ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ; +ʂ ï ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʢʦʥʪʨʦʣʴ; ï 

ʂʩʨ. ï ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʢʦʥʪʨʦʣʴ; ů ï ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ; V ï 

ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ. 

 

ʂʦʵʬʬʠʮʠʝʥʪʳ ʚʘʨʠʘʮʠʠ ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʠ ʧʝʨʚʦʤ ʚʘʨʠʘʥʪʘʭ 

ʥʝʟʥʘʯʠʪʝʣʴʥʳ ʠ ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 1,6 ʜʦ 10,1%, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʠʟʢʫʶ 

ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ ʚ ʧʦʚʪʦʨʝʥʠʷʭ. ʂʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ʚʦ ʚʪʦʨʦʤ ʠ ʪʨʝʪʴʝʤ 

ʚʘʨʠʘʥʪʘʭ, ʧʦʩʣʝ ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʦʛʦ ʭʨʘʥʝʥʠʷ ʩʦʢʘ ʩʦʩʪʘʚʠʣ 4,6ï15,4%.  

ʈʝʟʫʣʴʪʘʪʳ ʪʝʩʪʠʨʦʚʘʥʠʷ ʟʘʤʦʨʦʞʝʥʥʦʛʦ ʩʦʢʘ, ʩʦʜʝʨʞʘʱʝʛʦ Y-ʚʠʨʫʩ 

ʢʘʨʪʦʬʝʣʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʩʨʦʢʦʚ ʭʨʘʥʝʥʠʷ ʧʨʦʠʩʭʦʜʠʣʦ 

ʧʦʩʪʝʧʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʟʥʘʯʝʥʠʡ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʚʦ ʚʩʝʭ ʧʷʪʠ 

ʚʘʨʠʘʥʪʘʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤ. ɿʥʘʯʝʥʠʷ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ 

ʯʝʨʝʟ 20 ʩʫʪʦʢ ʭʨʘʥʝʥʠʷ ʩʦʩʪʘʚʠʣʦ 1,206 ʝʜʠʥʠʮ, ʯʪʦ ʥʘ 26% ʥʠʞʝ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʟʥʘʯʝʥʠʷʤ, ʧʦʣʫʯʝʥʥʳʤ ʧʨʠ ʀʌɸ ʦʙʨʘʟʮʦʚ ʢʦʥʪʨʦʣʴʥʦʛʦ 

ʚʘʨʠʘʥʪʘ. ʇʨʠ ʪʝʩʪʠʨʦʚʘʥʠʠ ʦʙʨʘʟʮʦʚ ʟʘʤʦʨʦʞʝʥʥʦʛʦ ʩʦʢʘ ʧʦʩʣʝ 60 ʩʫʪʦʢ 

ʭʨʘʥʝʥʠʷ ʩʥʠʞʝʥʠʝ ʟʥʘʯʝʥʠʡ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʢʦʥʪʨʦʣʶ ʩʦʩʪʘʚʠʣʦ 54%. ʇʨʠ ʘʥʘʣʠʟʝ ʦʙʨʘʟʮʦʚ ʩʦʢʘ ʭʨʘʥʠʚʰʠʭʩʷ ʚ 

ʤʦʨʦʟʠʣʴʥʦʡ ʢʘʤʝʨʝ 100 ʠ ʙʦʣʝʝ ʩʫʪʦʢ ʦʪʤʝʯʝʥʦ ʩʥʠʞʝʥʠʝ ʟʥʘʯʝʥʠʡ 

ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʚ ʪʨʠ ʠ ʙʦʣʝʝ ʨʘʟ. ʀʩʢʣʶʯʝʥʠʝ ʩʦʩʪʘʚʠʣ ʦʙʨʘʟʝʮ 

ʩʦʢʘ ˉ1. ɺ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʀʌɸ ʚ ʬʘʟʫ 

ʙʫʪʦʥʠʟʘʮʠʠïʮʚʝʪʝʥʠʷ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ 

ʩʦʩʪʘʚʣʷʣʠ 1,725 ʝʜʠʥʠʮ. ʇʦʩʣʝ 20 ʩʫʪʦʢ ʭʨʘʥʝʥʠʷ ʟʥʘʯʝʥʠʷ ʦʧʪʠʯʝʩʢʦʡ 

ʧʣʦʪʥʦʩʪʠ ʨʝʟʢʦ ʩʥʠʟʠʣʠʩʴ ʠ ʩʦʩʪʘʚʠʣʠ 0,256 ʝʜʠʥʠʮ, ʧʦʩʣʝ 100 ʩʫʪʦʢ 

ʭʨʘʥʝʥʠʷ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʩʥʠʟʠʣʩʷ ʜʦ 0,192 ʝʜʠʥʠʮ (ʪʘʙʣʠʮʘ 2), ʘ ʯʝʨʝʟ 180 

ʠ 240 ʩʫʪʦʢ ʭʨʘʥʝʥʠʷ ʟʘʤʦʨʦʞʝʥʥʦʛʦ ʩʦʢʘ ʦʧʨʝʜʝʣʠʪʴ ʥʘʣʠʯʠʝ ʚʠʨʫʩʥʦʡ 

ʠʥʬʝʢʮʠʠ ʚ ʪʝʩʪʠʨʫʝʤʦʤ ʦʙʨʘʟʮʝ ʥʝʚʦʟʤʦʞʥʦ. 
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ʊʘʙʣʠʮʘ 2 ï ʈʝʟʫʣʴʪʘʪʳ ʀʌɸ, ʚʳʧʦʣʥʝʥʥʦʛʦ ʧʦʩʣʝ ʨʘʟʥʳʭ ʩʨʦʢʦʚ 

ʭʨʘʥʝʥʠʷ ʟʘʤʦʨʦʞʝʥʥʦʛʦ ʩʦʢʘ ʨʘʩʪʝʥʠʡ ʢʘʨʪʦʬʝʣʷ, ʩʦʜʝʨʞʘʱʠʭ Yɺʂ  

 

ˉ 
ʦʙʨʘʟʮʘ 

ɿʥʘʯʝʥʠʷ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ, 
ʝʜ. (ɸ490) ŭ V, % 

ʍ ʩʨ. 
+

ʂʩʨ. 
-

ʂʩʨ. 

ʂʦʥʪʨʦʣʴʥʳʡ ʚʘʨʠʘʥʪ 

1 1,725 

2,346 0,044 

0,236 13,7 
2 2,115 0,116 5,5 

3 1,741 0,161 9,3 

4 1,999 0,047 2,4 
5 1,734 0,059 3,4 

ʩʨʝʜʥʝʝ 1,863  

1 ʚʘʨʠʘʥʪ (20 ʩʫʪ) 

1 0,256 

2,675 0,049 

0,024 9,4 
2 1,342 0,064 4,8 

3 1,376 0,041 3,0 

4 1,540 0,061 3,9 

5 1,515 0,136 9,0 
ʩʨʝʜʥʝʝ 1,206     

2 ʚʘʨʠʘʥʪ (60 ʩʫʪ) 

1 0,268 

2,794 0,046 

0,041 15,2 

2 1,058 0,081 7,7 
3 1,304 0,066 5,1 

4 1,054 0,057 5,4 

5 1,369 0,041 3,0 
ʩʨʝʜʥʝʝ 1,011     

3 ʚʘʨʠʘʥʪ (100 ʩʫʪ) 

1 0,192 

2,036 0,042 

0,026 13,8 

2 0,530 0,071 13,4 
3 0,589 0,086 14,5 

4 0,878 0,075 8,5 

5 0,835 0,086 10,3 

ʩʨʝʜʥʝʝ 0,605     
4 ʚʘʨʠʘʥʪ (180 ʩʫʪ) 

1 0,163 

2,031 0,064 

0,015 9,0 

2 0,507 0,031 6,2 

3 0,525 0,070 13,4 
4 0,670 0,064 9,5 

5 0,738 0,042 5,7 

ʩʨʝʜʥʝʝ 0,521     
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 2 

5 ʚʘʨʠʘʥʪ (240 ʩʫʪ) 

1 0,085 

2,222 0,060 

0,009 11,0 

2 0,396 0,021 5,4 
3 0,619 0,069 11,1 

4 0,616 0,037 6,1 

5 0,680 0,056 8,2 

ʩʨʝʜʥʝʝ 0,479     

ʇʨʠʤʝʯʘʥʠʝ: ʍ ʩʨ. ï ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ; +ʂ ï ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʢʦʥʪʨʦʣʴ; 
- ʂʩʨ. ï ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʢʦʥʪʨʦʣʴ; ů ï ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ; V ï 
ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ. 

 

ʇʨʠ ʭʨʘʥʝʥʠʠ ʩʦʢʘ, ʩʦʜʝʨʞʘʱʝʛʦ Sɺʂ, ʚʦ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ (ʪʘʙʣʠʮʘ 3) 
ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʩʥʠʞʝʥʠʝ ʟʥʘʯʝʥʠʡ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʪʝʩʪʠʨʫʝʤʳʭ 
ʦʙʨʘʟʮʦʚ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʧʝʨʠʦʜʘ ʭʨʘʥʝʥʠʷ. ʇʨʠ ʪʝʩʪʠʨʦʚʘʥʠʠ 
ʟʘʤʦʨʦʞʝʥʥʦʛʦ ʩʦʢʘ ʢʘʨʪʦʬʝʣʷ ʯʝʨʝʟ 20 ʠ 60 ʩʫʪʦʢ ʭʨʘʥʝʥʠʷ ʩʨʝʜʥʠʝ 
ʟʥʘʯʝʥʠʷ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʩʥʠʟʠʣʠʩʴ ʚ ʜʚʘ ʨʘʟʘ ʠ ʩʦʩʪʘʚʠʣʠ 1,044 ʠ 
0,951 ʝʜʠʥʠʮʫ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ. ʇʨʠ ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʦʤ ʭʨʘʥʝʥʠʠ 
ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʩʥʠʟʠʣʠʩʴ ʝʱʝ ʚ ʜʚʘ ʨʘʟʘ ʧʦ 
ʩʨʘʚʥʝʥʠʶ ʩ 1 ʠ 2 ʚʘʨʠʘʥʪʘʤʠ. ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʚ 
ʧʷʪʦʤ ʚʘʨʠʘʥʪʝ ʩʦʩʪʘʚʣʷʶʪ ʦʪ 0,510 (ʦʙʨʘʟʝʮ ˉ2) ʜʦ 0,529 ʝʜʠʥʠʮ 
(ʦʙʨʘʟʝʮ ˉ5). ʂʦʵʬʬʠʮʠʝʥʪʳ ʚʘʨʠʘʮʠʠ ʚ ʪʨʝʭ ʚʘʨʠʘʥʪʘʭ ʥʠʟʢʠʝ ʠ 
ʩʦʩʪʘʚʣʷʶʪ ʦʪ 1,4 ʜʦ 9,6%. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʘʞʝ ʧʦʩʣʝ 240 ʩʫʪʦʢ 
ʭʨʘʥʝʥʠʷ ʩʦʢʘ, ʩʦʜʝʨʞʘʱʝʛʦ ʚʠʨʫʩʥʫʶ ʠʥʬʝʢʮʠʶ ʚʦʟʤʦʞʥʦ ʜʦʩʪʦʚʝʨʥʦʝ 
ʦʧʨʝʜʝʣʝʥʠʝ ʥʘʣʠʯʠʷ Sɺʂ ʤʝʪʦʜʦʤ ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ. 

 
ʊʘʙʣʠʮʘ 3 ï ʈʝʟʫʣʴʪʘʪʳ ʀʌɸ, ʚʳʧʦʣʥʝʥʥʦʛʦ ʧʦʩʣʝ ʨʘʟʥʳʭ ʩʨʦʢʦʚ 
ʭʨʘʥʝʥʠʷ ʟʘʤʦʨʦʞʝʥʥʦʛʦ ʩʦʢʘ ʨʘʩʪʝʥʠʡ ʢʘʨʪʦʬʝʣʷ, ʩʦʜʝʨʞʘʱʠʭ Sɺʂ  

 

ˉ ʦʙʨʘʟʮʘ 

ɿʥʘʯʝʥʠʷ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ, ʝʜ. 

(ɸ490) ŭ V, % 

ʍ ʩʨ. +ʂʩʨ. -ʂʩʨ. 

ʂʦʥʪʨʦʣʴʥʳʡ ʚʘʨʠʘʥʪ 

1 2,612 

2,126 0,048 

0,077 2,9 

2 2,467 0,131 5,3 

3 2,425 0,160 6,6 

4 2,415 0,137 5,7 

5 2,485 0,035 1,4 

ʩʨʝʜʥʝʝ 2,481     
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 3 

1 ʚʘʨʠʘʥʪ (20 ʩʫʪ) 

1 1,220 

2,075 0,051 

0,054 4,5 

2 1,022 0,072 7,1 

3 0,772 0,030 4,0 

4 0,749 0,039 5,2 

5 1,455   0,043 3,0 

ʩʨʝʜʥʝʝ 1,044     

2 ʚʘʨʠʘʥʪ (60 ʩʫʪ) 

1 1,206 

1,932 0,042 

0,116 9,6 

2 0,861 0,055 6,4 

3 0,748 0,039 5,2 

4 0,975 0,038 3,9 

5 0,964 0,049 5,1 

ʩʨʝʜʥʝʝ 0,951     

3 ʚʘʨʠʘʥʪ (100 ʩʫʪ) 

1 0,775 

1,883 0,046 

0,038 4,9 

2 0,496 0,040 8,0 

3 0,472 0,034 7,1 

4 0,531 0,038 7,3 

5 0,857 0,069 8,0 

ʩʨʝʜʥʝʝ 0,626     

4 ʚʘʨʠʘʥʪ (180 ʩʫʪ) 

1 0,753 

3,407 0,061 

0,046 6,1 

2 0,839 0,068 8,1 

3 0,413 0,026 6,3 

4 0,521 0,037 7,0 

5 0,775 0,108 13,9 

ʩʨʝʜʥʝʝ 0,660     

5 ʚʘʨʠʘʥʪ (240 ʩʫʪ) 

1 0,257 

1,360 0,060 

0,025 9,8 

2 0,510 0,033 6,5 

3 0,127 0,008 6,5 

4 0,089 0,003 3,7 

5 0,529 0,055 10,3 

ʩʨʝʜʥʝʝ 0,302     

ʇʨʠʤʝʯʘʥʠʝ: ʍ ʩʨ. ï ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ; +ʂ ï ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʢʦʥʪʨʦʣʴ; ï 

ʂʩʨ. ï ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʢʦʥʪʨʦʣʴ; ů ï ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ; V ï 

ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ. 

 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʩʨʦʢʦʚ ʭʨʘʥʝʥʠʷ ʟʘʤʦʨʦʞʝʥʥʦʛʦ ʩʦʢʘ, 

ʩʦʜʝʨʞʘʱʝʛʦ ʄɺʂ, ʦʪʤʝʯʝʥʦ ʩʥʠʞʝʥʠʝ ʟʥʘʯʝʥʠʡ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʜʦ 
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60% ʯʝʨʝʟ 20, 60 ʠ 100 ʩʫʪʦʢ ʭʨʘʥʝʥʠʷ ʦʙʨʘʟʮʦʚ ʚ ʤʦʨʦʟʠʣʴʥʦʡ ʢʘʤʝʨʝ 

(ʪʘʙʣʠʮʘ 4). 

ɿʥʘʯʝʥʠʷ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʚ ʧʝʨʚʦʤ ʚʘʨʠʘʥʪʝ ʥʘʭʦʜʠʣʠʩʴ ʚ 

ʧʨʝʜʝʣʘʭ ʦʪ 0,956 (ʦʙʨʘʟʝʮ ˉ2) ʜʦ 1,536 ʝʜʠʥʠʮ (ʦʙʨʘʟʝʮ ˉ3), ʚ 

ʢʦʥʪʨʦʣʴʥʦʤ ʞʝ ʚʘʨʠʘʥʪʝ ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʦʪʤʝʯʝʥʦ ʜʣʷ ʦʙʨʘʟʮʘ 

ˉ2 ï1,883, ʤʘʢʩʠʤʘʣʴʥʦʝ ï 3,237 ʝʜʠʥʠʮ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ (ʦʙʨʘʟʝʮ 

ˉ 5). 

ʅʘ 60-ʝ ʩʫʪʢʠ (2 ʚʘʨʠʘʥʪ) ʭʨʘʥʝʥʠʷ ʩʦʢʘ ʩʥʠʞʝʥʠʝ ʟʥʘʯʝʥʠʡ 

ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʙʳʣʦ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʝʨʚʦʤʫ 

ʚʘʨʠʘʥʪʫ. 

ɿʥʘʯʝʥʠʷ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ, ʧʨʠ ʘʥʘʣʠʟʝ ʟʘʤʦʨʦʞʝʥʥʦʛʦ ʩʦʢʘ, 

ʭʨʘʥʠʚʰʝʛʦʩʷ 100 ʩʫʪʦʢ (3 ʚʘʨʠʘʥʪ) ʩʦʩʪʘʚʠʣʠ: ʤʠʥʠʤʘʣʴʥʦʝ ï 0,471 

ʤʘʢʩʠʤʘʣʴʥʦʝ ï 0,822 ʝʜʠʥʠʮʳ. 

ɹʦʣʝʝ ʜʣʠʪʝʣʴʥʦʝ ʭʨʘʥʝʥʠʝ ʟʘʤʦʨʦʞʝʥʥʦʛʦ ʩʦʢʘ 180 ʠ 240 ʩʫʪʦʢ 

ʧʨʠʚʝʣʦ ʢ ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʩʥʠʞʝʥʠʶ ʟʥʘʯʝʥʠʡ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ, ʯʪʦ 

ʚʠʜʥʦ ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʀʌɸ. ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ 

ʩʥʠʟʠʣʠʩʴ ʙʦʣʝʝ ʯʝʤ ʥʘ 80% ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʴʥʦʤʫ ʚʘʨʠʘʥʪʫ ʠ 

ʩʦʩʪʘʚʠʣʠ 0,526 ʠ 0,361 ʝʜʠʥʠʮʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʉʘʤʳʝ ʥʠʟʢʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʚʘʨʠʘʮʠʠ ʦʪʤʝʯʝʥʳ ʚ ʧʝʨʚʦʤ ʚʘʨʠʘʥʪʝ 

3,0ï5,5%, ʚ ʦʩʪʘʣʴʥʳʭ ʚʘʨʠʘʥʪʘʭ ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʢ ʧʦʚʳʰʝʥʠʶ 

ʟʥʘʯʝʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʘʨʠʘʮʠʠ. ʉʘʤʳʡ ʙʦʣʴʰʦʡ ʨʘʟʙʨʦʩ ʟʥʘʯʝʥʠʡ ʚ 

ʧʦʚʪʦʨʝʥʠʷʭ ʦʪʤʝʯʝʥ ʚ ʪʨʝʪʴʝʤ ʚʘʨʠʘʥʪʝ, ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ʩʦʩʪʘʚʠʣ 

17,0%.  

 

ʊʘʙʣʠʮʘ 4 ï ʈʝʟʫʣʴʪʘʪʳ ʀʌɸ, ʚʳʧʦʣʥʝʥʥʦʛʦ ʧʦʩʣʝ ʨʘʟʥʳʭ ʩʨʦʢʦʚ 

ʭʨʘʥʝʥʠʷ ʟʘʤʦʨʦʞʝʥʥʦʛʦ ʩʦʢʘ ʨʘʩʪʝʥʠʡ ʢʘʨʪʦʬʝʣʷ, ʩʦʜʝʨʞʘʱʠʭ Mɺʂ 

 

ˉ ʦʙʨʘʟʮʘ 

ɿʥʘʯʝʥʠʷ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ, ʝʜ. 

(ɸ490) ŭ V, % 

ʍ ʩʨ. +ʂʩʨ. -ʂʩʨ. 

ʂʦʥʪʨʦʣʴʥʳʡ ʚʘʨʠʘʥʪ 

1 2,873 

1,862 0,052 

0,253 8,8 

2 1,883 0,066 3,5 

3 3,046 0,296 9,7 

4 2,673 0,241 9,0 

5 3,237 0,134 4,1 

ʩʨʝʜʥʝʝ 2,742     

1 ʚʘʨʠʘʥʪ (20 ʩʫʪ) 

1 1,387 

1,928 0,045 

0,048 3,5 

2 0,956 0,053 5,5 

3 1,536 0,046 3,0 

4 1,280 0,045 3,5 

5 1,350 0,066 4,9 

ʩʨʝʜʥʝʝ 1,302     
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 4 

2 ʚʘʨʠʘʥʪ (60 ʩʫʪ) 

1 1,403 

1,847 0,059 

0,068 4,9 

2 1,056 0,131 12,4 

3 0,949 0,131 13,8 

4 1,308 0,106 8,1 

5 1,388 0,149 10,7 

ʩʨʝʜʥʝʝ 1,221     

3 ʚʘʨʠʘʥʪ (100 ʩʫʪ) 

1 0,822 

1,736 0,045 

0,102 12,4 

2 0,608 0,103 17,0 

3 0,533 0,035 6,6 

4 0,534 0,045 8,3 

5 0,471 0,042 9,0 

ʩʨʝʜʥʝʝ 0,989     

4 ʚʘʨʠʘʥʪ (180 ʩʫʪ) 

1 0,749 

2,064 0,059 

0,108 14,4 

2 0,511 0,060 11,8 

3 0,514 0,078 15,2 

4 0,505 0,048 9,5 

5 0,353 0,061 17,3 

ʩʨʝʜʥʝʝ 0,526     

5 ʚʘʨʠʘʥʪ (240 ʩʫʪ) 

1 0,410 

1,998 0,064 

0,030 7,1 

2 0,201 0,023 11,6 

3 0,422 0,022 5,3 

4 0,451 0,036 8,0 

5 0,323 0,025 7,8 

ʩʨʝʜʥʝʝ 0,361     

ʇʨʠʤʝʯʘʥʠʝ: ʍ ʩʨ. ï ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ; +ʂ ï ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʢʦʥʪʨʦʣʴ; ï 

ʂʩʨ. ï ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʢʦʥʪʨʦʣʴ; ů ï ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ; V ï 

ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ. 

 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʀʌɸ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ 

ʥʘʣʠʯʠʷ ʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ (ʍɺʂ, Yɺʂ, Sɺʂ, Mɺʂ) ʚ ʦʙʨʘʟʮʘʭ 

ʟʘʤʦʨʦʞʝʥʥʦʛʦ ʩʦʢʘ ʢʘʨʪʦʬʝʣʴʥʳʭ ʨʘʩʪʝʥʠʡ. ʀʤʤʫʥʦʬʝʨʤʝʥʪʥʳʡ ʘʥʘʣʠʟ 

ʧʨʦʚʦʜʠʣʠ ʚ ʩʨʦʢʠ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʝ ʩʭʝʤʦʡ ʦʧʳʪʘ. 

ʉʦʜʝʨʞʘʥʠʝ ʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʚ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʨʘʩʪʝʥʠʷʭ ʙʳʣʦ 

ʨʘʟʣʠʯʥʳʤ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʀʌɸ ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ 

ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʙʳʣʠ ʩʣʝʜʫʶʱʠʝ: ʍɺʂ ï 3,092; Yɺʂ ï 1,863; Sɺʂ ï 

2,481, Mɺʂ ï 2,742 ʝʜʠʥʠʮʳ. ɸʥʘʣʠʟʠʨʫʷ ʨʝʟʫʣʴʪʘʪʳ ʀʌɸ, ʧʦʩʣʝ ʨʘʟʥʳʭ 

ʩʨʦʢʦʚ ʭʨʘʥʝʥʠʷ ʟʘʤʦʨʦʞʝʥʥʦʛʦ ʩʦʢʘ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʦ ʚʩʝʭ 

ʚʘʨʠʘʥʪʘʭ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʚʠʜʘ ʚʠʨʫʩʘ, ʟʥʘʯʝʥʠʷ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ 
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ʩʥʠʞʘʣʠʩʴ ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʩʨʦʢʦʚ ʭʨʘʥʝʥʠʷ. ʇʦʩʣʝ 20 ʩʫʪʦʢ ʭʨʘʥʝʥʠʷ 

ʤʘʢʩʠʤʘʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʟʥʘʯʝʥʠʡ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʦʪʤʝʯʝʥʦ ʜʣʷ 

ʦʙʨʘʟʮʦʚ, ʥʝʩʫʱʠʭ Sɺʂ ʠ ʄɺʂ, ʤʠʥʠʤʘʣʴʥʦʝ ʜʣʷ ʦʙʨʘʟʮʦʚ, ʩʦʜʝʨʞʘʱʠʭ 

ʍɺʂ ʠ Yɺʂ. ɸʥʘʣʠʟ ʟʘʤʦʨʦʞʝʥʥʦʛʦ ʩʦʢʘ, ʧʨʦʚʝʜʝʥʥʳʡ ʯʝʨʝʟ 60 ʩʫʪʦʢ 

ʭʨʘʥʝʥʠʷ, ʧʦʢʘʟʘʣ, ʯʪʦ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʩʭʦʜʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʠʨʫʩʘ 

ʠ ʝʛʦ ʚʠʜʘ ʧʨʦʠʩʭʦʜʠʪ ʩʥʠʞʝʥʠʝ ʟʥʘʯʝʥʠʡ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʜʦ 0,951 

(Sɺʂ) ï 1,304 (ʍɺʂ) ʝʜʠʥʠʮ. ɸʥʘʣʠʟ, ʧʨʦʚʝʜʝʥʥʳʡ ʯʝʨʝʟ 100, 180 ʠ 240 

ʩʫʪʦʢ, ʧʦʢʘʟʘʣ ʜʘʣʴʥʝʡʰʝʝ ʩʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʚʠʨʫʩʦʚ ʚ ʟʘʤʦʨʦʞʝʥʥʦʤ 

ʩʦʢʝ ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʩʨʦʢʦʚ ʭʨʘʥʝʥʠʷ. ʊʘʢ, ʥʘʧʨʠʤʝʨ ʤʘʢʩʠʤʘʣʴʥʳʝ 

ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʧʨʠ ʀʌɸ ʯʝʨʝʟ 100 ʩʫʪʦʢ 

ʭʨʘʥʝʥʠʷ ʦʪʤʝʯʝʥʦ ʜʣʷ ʄɺʂ ʠ ʩʦʩʪʘʚʠʣʦ 0,989 ʝʜʠʥʠʮ, ʩʘʤʳʡ ʥʠʟʢʠʡ 

ʦʪʩʯʝʪ ʜʣʷ Yɺʂ ï 0,605. ʏʝʨʝʟ 240 ʩʫʪʦʢ ʭʨʘʥʝʥʠʷ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ 

ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʩʦʩʪʘʚʣʷʣʠ: ʍɺʂ ï 0,600, Yɺʂ ï 0,496, Sɺʂ ï 0,303, 

ʄɺʂ ï 0,361ʝʜʠʥʠʮ. 
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ʈʠʩʫʥʦʢ 1 ï ʈʝʟʫʣʴʪʘʪʳ ʀʌɸ ʟʘʤʦʨʦʞʝʥʥʦʛʦ ʩʦʢʘ ʨʘʩʪʝʥʠʡ ʢʘʨʪʦʬʝʣʷ, 

ʩʦʜʝʨʞʘʱʠʭ ʍɺʂ, Yɺʂ, Sɺʂ, Mɺʂ  

 

ЗАКЛЮЧЕНИЕ 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʧʦʢʘʟʘʥʦ, ʯʪʦ 

ʚʦʟʤʦʞʥʘ ʜʝʪʝʢʮʠʷ ʩʢʨʳʪʦʡ ʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ (ʍɺʂ, Yɺʂ, Sɺʂ, Mɺʂ) 



ʈɸɿɼɽʃ 5. ʉɽʄɽʅʆɺʆɼʉʊɺʆ ʀ ʊɽʍʅʆʃʆɻʀʀ ʇʈʆʀɿɺʆɼʉʊɺɸ ʂɸʈʊʆʌɽʃʗ 

 

150 

ʤʝʪʦʜʦʤ ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ ʚ ʟʘʤʦʨʦʞʝʥʥʦʤ ʩʦʢʝ ʢʘʨʪʦʬʝʣʷ 

ʜʘʞʝ ʧʦʩʣʝ ʜʣʠʪʝʣʴʥʦʛʦ ʭʨʘʥʝʥʠʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 18 ï 20
0
ʉ ʥʠʞʝ ʥʫʣʷ. 

ɿʥʘʯʝʥʠʷ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʀʌɸ ʧʦʩʣʝ 240 ʩʫʪʦʢ 

ʭʨʘʥʝʥʠʷ ʦʙʨʘʟʮʦʚ ʩʦʩʪʘʚʠʣʠ: ʍɺʂ ï 0,600, Yɺʂ ï 0,496, Sɺʂ ï 0,303, 

ʄɺʂ ï 0,361. ʉʦʛʣʘʩʥʦ, ʧʨʦʪʦʢʦʣʫ ʚʳʧʦʣʥʝʥʠʷ ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʦʛʦ 

ʘʥʘʣʠʟʘ ʧʨʠ ʦʮʝʥʢʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʟʘʨʘʞʝʥʥʳʤʠ ʩʯʠʪʘʶʪ 

ʦʙʨʘʟʮʳ, ʠʤʝʶʱʠʝ ʦʧʪʠʯʝʩʢʫʶ ʧʣʦʪʥʦʩʪʴ ʚʳʰʝ 0,15 ʝʜʠʥʠʮ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʦʟʤʦʞʥʦ ʜʦʩʪʦʚʝʨʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʥʘʣʠʯʠʷ ʚʠʨʫʩʥʦʡ 

ʠʥʬʝʢʮʠʠ ʨʘʟʥʳʭ ʚʠʜʦʚ ʠ ʧʦʩʣʝ ʜʣʠʪʝʣʴʥʦʛʦ ʭʨʘʥʝʥʠʷ ʟʘʤʦʨʦʞʝʥʥʦʛʦ 

ʩʦʢʘ. 

ʃʠʪʝʨʘʪʫʨʘ 
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DETECTION  PVX, PVY, PVS AND PVM BY ELISA  IN THE FROZEN  

POTATO JUICE AFTER DIFFERENT STORAGE PERIODS 

 

RADKOVICH E.V., HUSHCHA H.N., GALUZA  D.I. 

 

SUMMARY  

 

The article presents the results of studies on the timing of storage of 

frozen potato juice containing viral infection (PVX, PVY, PVS, PVM), which 

may make the reliable determination fitoinfection by enzyme linked 

immunosorbent assay (ELISA). It is shown the possibility of reliable 

determination of the presence of viral infections of different kinds and after 

long-term storage of frozen juice. 

 

Key words: potato virus, enzyme linked immunosorbent assay (ELISA), 

value of optical density 

 

ʇʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 17.05.2013 ʛ. 
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ОСОБЕННОСТИ ВЫРАЩИВАНИЯ МИНИ-КЛУБНЕЙ 

КАРТОФЕЛЯ В УСЛОВИЯХ АЭРОПОНИКИ С ПРИМЕНЕНИЕМ 

ПИТАТЕЛЬНЫХ РАСТВОРОВ НА ОСНОВЕ СРЕДЫ МУРАСИГЕ-

СКУГА. 
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РЕЗЮМЕ 

 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʜʫʢʮʠʦʥʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʨʘʩʪʝʥʠʡ ʢʘʨʪʦʬʝʣʷ ʚ ʨʝʞʠʤʝ ʘʵʨʦʧʦʥʠʢʠ ï ʨʝʛʫʣʷʮʠʷ ʩʦʩʪʘʚʘ 

ʧʠʪʘʪʝʣʴʥʦʛʦ ʨʘʩʪʚʦʨʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʧʦʪʨʝʙʥʦʩʪʷʤ ʨʘʩʪʝʥʠʡ. 

ʈʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ ʩʨʝʜʳ ʄʫʨʘʩʠʛʝ-ʉʢʫʛʘ ʩ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʤ 

ʩʦʩʪʘʚʦʤ ʤʘʢʨʦʩʦʣʝʡ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʤʠʥʠ-ʢʣʫʙʥʝʡ ʚ 

ʫʩʣʦʚʠʷʭ ʘʵʨʦʧʦʥʠʢʠ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʠʥʠ-ʢʣʫʙʥʠ ʢʘʨʪʦʬʝʣʷ, ʘʵʨʦʧʦʥʠʢʘ, ʧʠʪʘʪʝʣʴʥʳʡ 

ʨʘʩʪʚʦʨ, ʩʨʝʜʘ ʄʫʨʘʩʠʛʝ-ʉʢʫʛʘ. 

 

ВВЕДЕНИЕ 

 

ʉʦʚʨʝʤʝʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʛʦ 

ʩʝʤʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʢʘʨʪʦʬʝʣʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʧʦʣʫʯʝʥʠʝ 

ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʟʜʦʨʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʢʫʣʴʪʫʨʝ in vitro ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʝʨʚʦʛʦ ʢʣʫʙʥʝʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʚ ʩʦʦʨʫʞʝʥʠʷʭ ʟʘʱʠʱʝʥʥʦʛʦ 

ʛʨʫʥʪʘ [1]. ʇʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʫʯʝʥʠʷ ʤʠʥʠ-

ʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ ʠ ʩʦʭʨʘʥʝʥʠʝ ʵʬʬʝʢʪʘ ʦʟʜʦʨʦʚʣʝʥʠʷ ʷʚʣʷʝʪʩʷ 

ʯʨʝʟʚʳʯʘʡʥʦ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ. ʇʦʵʪʦʤʫ ʥʘʨʷʜʫ ʩ ʪʨʘʜʠʮʠʦʥʥʦʡ 

ʪʝʭʥʦʣʦʛʠʝʡ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʝʤʝʥʦʚʦʜʩʪʚʘ 

ʢʘʨʪʦʬʝʣʷ [2].  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʦʚʤʝʩʪʥʦʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʚ ʈʋʇ 

"ʅʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʡ ʮʝʥʪʨ ʅɸʅ ɹʝʣʘʨʫʩʠ ʧʦ ʢʘʨʪʦʬʝʣʝʚʦʜʩʪʚʫ ʠ 

ʧʣʦʜʦʦʚʦʱʝʚʦʜʩʪʚʫ" ʠ ʆɸʆ ç2566 ʟʘʚʦʜ ʧʦ ʨʝʤʦʥʪʫ ʨʘʜʠʦʵʣʝʢʪʨʦʥʥʦʛʦ 

ʚʦʦʨʫʞʝʥʠʷè ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʪʝʭʥʠʯʝʩʢʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ ʠ ʠʟʛʦʪʦʚʣʝʥʳ 

ʦʧʳʪʥʳʝ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʤʦʜʫʣʠ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʤʠʥʠ-ʢʣʫʙʥʝʡ ʚ 

ʫʩʣʦʚʠʷʭ ʘʵʨʦʧʦʥʠʢʠ. ʇʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʨʝʛʫʣʷʮʠʠ 

ʘʙʠʦʪʠʯʝʩʢʦʡ ʩʨʝʜʳ ʚ ʧʨʦʮʝʩʩʝ ʦʥʪʦʛʝʥʝʟʘ ʨʘʩʪʝʥʠʡ ʢʘʨʪʦʬʝʣʷ ʚ ʫʩʣʦʚʠʷʭ 

ʘʵʨʦʧʦʥʠʢʠ ʠ ʩʠʩʪʝʤʳ ʧʠʪʘʥʠʷ ʚ ʬʘʟʫ ʘʜʘʧʪʘʮʠʠ, ʘʢʪʠʚʥʦʛʦ ʨʦʩʪʘ 

ʚʝʛʝʪʘʪʠʚʥʦʡ ʤʘʩʩʳ, ʬʘʟʫ ʢʣʫʙʥʝʦʙʨʘʟʦʚʘʥʠʷ. ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ 
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ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʦʧʪʠʤʠʟʘʮʠʷ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜ ʜʣʷ 

ʢʣʫʙʥʝʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ ʩʨʝʜʳ ʄʫʨʘʩʠʛʝ-ʉʢʫʛʘ 

(ʄ-ʉ) ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʨʘʩʪʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʘʵʨʦʧʦʥʠʢʠ ʩʦ 

ʩʚʝʪʦʜʠʦʜʥʳʤ ʦʩʚʝʱʝʥʠʝʤ. 

 

МАТЕРИАЛЫ И МЕТОДИКА  

 

ɸʵʨʦʧʦʥʥʳʡ ʤʦʜʫʣʴ, ʠʟʛʦʪʦʚʣʝʥʥʳʡ ʆɸʆ ç2666 ʟʘʚʦʜ ʧʦ ʨʝʤʦʥʪʫ 

ʨʘʜʠʦʵʣʝʢʪʨʦʥʥʦʛʦ ʚʦʦʨʫʞʝʥʠʷè ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ 

ʝʤʢʦʩʪʝʡ ʜʣʷ ʧʦʩʘʜʢʠ ʨʘʩʪʝʥʠʡ ʠ ʜʚʫʭ ʩʚʝʪʠʣʴʥʠʢʦʚ. ɺ ʚʝʨʭʥʝʡ ʢʨʳʰʢʝ 

ʝʤʢʦʩʪʝʡ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʦʪʚʝʨʩʪʠʷ, ʚ ʢʦʪʦʨʳʝ ʦʧʫʩʢʘʶʪʩʷ ʢʦʨʥʠ ʨʘʩʪʝʥʠʡ. 

ɺ ʢʘʞʜʫʶ ʝʤʢʦʩʪʴ ʚʳʩʘʞʠʚʘʝʪʩʷ 74 ʨʘʩʪʝʥʠʷ ʇʣʦʱʘʜʴ ʧʦʚʝʨʭʥʦʩʪʠ, 

ʧʨʠʭʦʜʷʱʝʝʩʷ ʥʘ ʦʜʥʦ ʨʘʩʪʝʥʠʡ 10ʭ10 ʩʤ
2
. ɺʥʫʪʨʴ ʝʤʢʦʩʪʝʡ ʯʝʨʝʟ ʩʠʩʪʝʤʫ 

ʦʪʚʝʨʩʪʠʡ ʩ ʧʦʤʦʱʴʶ ʧʘʨʦʛʝʥʝʨʘʪʦʨʘ, ʨʘʩʧʦʣʘʛʘʶʱʝʛʦʩʷ ʥʠʞʝ, ʧʦʜʘʝʪʩʷ 

ʧʠʪʘʪʝʣʴʥʳʡ ʨʘʩʪʚʦʨ ʚ ʚʠʜʝ ʧʘʨʘ. ɹʦʢʦʚʳʝ ʩʪʝʥʢʠ ʝʤʢʦʩʪʝʡ ʦʪʢʨʳʚʘʶʪʩʷ 

ʜʣʷ ʩʥʷʪʠʷ ʢʣʫʙʥʝʡ. ʇʦʜ ʝʤʢʦʩʪʴʶ ʩ ʨʘʩʪʝʥʠʷʤʠ ʨʘʩʧʦʣʘʛʘʝʪʩʷ 

ʧʘʨʦʛʝʥʝʨʘʪʦʨ, ʙʣʦʢ ʵʣʝʢʪʨʦʥʠʢʠ ʠ ʙʘʢ (ʦʙʲʝʤ 10 ʣʠʪʨʦʚ) ʜʣʷ 

ʧʠʪʘʪʝʣʴʥʦʛʦ ʨʘʩʪʚʦʨʘ. ʅʘʜ ʧʦʚʝʨʭʥʦʩʪʴʶ ʢʘʞʜʦʡ ʝʤʢʦʩʪʠ ʩ ʚʳʩʘʞʝʥʥʳʤʠ 

ʨʘʩʪʝʥʠʷʤʠ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʨʝʛʫʣʠʨʫʝʤʳʡ ʧʦ ʚʳʩʦʪʝ ʩʚʝʪʠʣʴʥʠʢ. 

ʉʚʝʪʠʣʴʥʠʢ ʚʢʣʶʯʘʝʪ ʢʨʘʩʥʳʝ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ 660ʥʤ ʠ ʩʠʥʠʝ ʩ ʜʣʠʥʦʡ 

ʚʦʣʥʳ 445ʥʤ ʩʚʝʪʦʜʠʦʜʳ, ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʳʝ ʩʚʝʪʦʜʠʦʜʳ ʠ 

ʣʶʤʠʥʝʩʮʝʥʪʥʳʝ ʣʘʤʧʳ. ʉʚʝʪʦʜʠʦʜʥʳʡ ʩʚʝʪʠʣʴʥʠʢ ʧʦʜʢʣʶʯʝʥ ʢ 

ʢʦʤʧʴʶʪʝʨʫ. ʈʝʛʫʣʷʮʠʷ ʩʚʝʪʦʚʦʛʦ ʨʝʞʠʤʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʙʣʘʛʦʜʘʨʷ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʝ, ʪ.ʝ. ʨʝʛʫʣʷʮʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʚʝʪʦʜʠʦʜʥʦʛʦ 

ʩʚʝʯʝʥʠʷ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʚʝʯʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʘʟʳ ʨʦʩʪʘ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʧʨʦʛʨʘʤʤʦʡ. 

ɺʝʩʴ ʦʥʪʦʛʝʥʝʟ ʨʘʩʪʝʥʠʡ ʙʳʣ ʨʘʟʙʠʪ ʥʘ ʪʨʠ ʬʘʟʳ: ʬʘʟʘ ʘʜʘʧʪʘʮʠʠ, 

ʬʘʟʘ ʘʢʪʠʚʥʦʛʦ ʨʦʩʪʘ ʠ ʬʘʟʘ ʢʣʫʙʥʝʦʙʨʘʟʦʚʘʥʠʷ. ɼʣʷ ʢʘʞʜʦʡ ʬʘʟʳ ʙʳʣ 

ʨʘʟʨʘʙʦʪʘʥ ʩʚʦʡ ʨʝʛʣʘʤʝʥʪ, ʚʢʣʶʯʘʶʱʠʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʬʦʪʦʧʝʨʠʦʜʘ, ʦʩʚʝʱʝʥʥʦʩʪʴ, ʪʝʤʧʝʨʘʪʫʨʘ ʟʦʥʳ ʣʠʩʪʴʝʚ ʠ ʨʠʟʦʩʬʝʨʳ, 

ʨʝʞʠʤ ʧʠʪʘʥʠʷ, ʨʅ ʩʨʝʜʳ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʬʘʟʳ (ʪʘʙʣʠʮʘ 1). 

 

ʊʘʙʣʠʮʘ 1 ï ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʨʝʛʣʘʤʝʥʪ 

 

ʈʝʞʠʤʳ 
ʌʘʟʘ 

ʘʜʘʧʪʘʮʠʠ 

ʌʘʟʘ ʘʢʪʠʚʥʦʛʦ 

ʨʦʩʪʘ 

ʌʘʟʘ ʢʣʫʙʥʝ-

ʦʙʨʘʟʦʚʘʥʠʷ 

ʇʨʦʜʦʣʞʠʪʝʣʴ-

ʥʦʩʪʴ ʬʦʪʦ-

ʧʝʨʠʦʜʘ (ʯʘʩʳ) 

9/15 16/8 8/16 

ʆʩʚʝʱʝʥʠʝ 

(ʩʚʝʪʦʜʠʦʜʳ) 

ʂʨʘʩʥʳʝ %* 

ʉʠʥʠʝ %* 

 

ʂʨʘʩʥʳʝ % 

ʉʠʥʠʝ % 

ʃʶʤʠʥʝʩʮʝʥʪʥʳ

ʝ 

ʂʨʘʩʥʳʝ % 

ʉʠʥʠʝ % 

ʋʣʴʪʨʘʬʠʦʣʝʪʦʚʳ

ʝ 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 1 

ʊʝʤʧʝʨʘʪʫʨʘ 

ʟʦʥʳ ʨʘʩʧʦ-

ʣʦʞʝʥʠʷ ʣʠʩʪʴʝʚ 

(
ʦ
ʉ) 

21 21-23 19 

ʊʝʤʧʝʨʘʪʫʨʘ 

ʟʦʥʳ ʨʠʟʦʩʬʝʨʳ 

(
ʦ
ʉ) 

19 19 17 

ʈʝʞʠʤ ʧʠʪʘʥʠʷ 

ɼʠʩʪ. 

ɺʦʜʘ(6ʜʥʝʡ), 

50% ʧʠʪ ʨ-ʨ 

(5ʜʥʝʡ). 

100% ʧʠʪ. ʈ-ʨ 100% ʧʠʪ. ʈ-ʨ 

ʨʅ ʨʘʩʪʚʦʨʘ 5,8-7 5,8-7 5,8-7 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦ

ʩʪʴ ʬʘʟʳ 
10ʜʥʝʡ 30 ʜʥʝʡ ʉ 55 ʧʦ 100 

ʇʨʠʤʝʯʘʥʠʝ ï *ʇʨʦʮʝʥʪʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʚʝʪʦʜʠʦʜʥʦʛʦ ʩʚʝʯʝʥʠʷ, ʥʦʫ-ʭʘʫ ʈʋʇ 

"ʅʇʎ ʅɸʅ ɹʝʣʘʨʫʩʠ ʧʦ ʢʘʨʪʦʬʝʣʝʚʦʜʩʪʚʫ ʠ ʧʣʦʜʦʦʚʦʱʝʚʦʜʩʪʚʫ" ç2566 ʟʘʚʦʜ ʧʦ 

ʨʝʤʦʥʪʫ ʨʘʜʠʦʵʣʝʢʪʨʦʥʥʦʛʦ ʚʦʦʨʫʞʝʥʠʷè. 

 

ʇʦʜʘʯʘ ʧʠʪʘʪʝʣʴʥʦʛʦ ʨʘʩʪʚʦʨʘ ʚ ʚʠʜʝ ʧʘʨʘ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ 

ʥʝʧʨʝʨʳʚʥʦ, ʧʦʵʪʦʤʫ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʬʘʟʘʤʠ ʦʥʪʦʛʝʥʝʟʘ ʨʘʩʪʝʥʠʡ ʚ ʙʘʢ 

ʟʘʣʠʚʘʣʩʷ ʧʠʪʘʪʝʣʴʥʳʡ ʨʘʩʪʚʦʨ. ʇʝʨʠʦʜʠʯʥʦʩʪʴ ʟʘʤʝʥʳ ʨʘʩʪʚʦʨʘ 7 ʜʥʝʡ. 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ʚ ʧʦʤʝʱʝʥʠʠ ʧʦʜʜʝʨʞʠʚʘʣʘʩʴ ʥʘ ʫʨʦʚʥʝ 

50ï55%. ɼʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʥʫʞʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʨʝʛʣʘʤʝʥʪʦʤ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʢʦʥʜʠʮʠʦʥʝʨ. ɺ ʦʧʳʪʝ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʠʪʘʪʝʣʴʥʳʝ ʨʘʩʪʚʦʨʳ ʥʘ ʦʩʥʦʚʝ ʩʨʝʜʳ ʄʫʨʘʩʠʛʝ-ʉʢʘʛʘ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʝ ʧʦ ʩʦʩʪʘʚʫ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʩʦʣʝʡ, ʚʠʪʘʤʠʥʦʚ ʠ 

ʭʝʣʘʪʥʦʛʦ ʞʝʣʝʟʘ (ʪʘʙʣʠʮʘ 2). 

 

ʊʘʙʣʠʮʘ 2 ï ʇʠʪʘʪʝʣʴʥʳʝ ʨʘʩʪʚʦʨʳ ʥʘ ʦʩʥʦʚʝ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ ʩʨʝʜʳ 

ʄʫʨʘʩʠʛʝ-ʉʢʫʛʘ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʤʠʥʠ-ʢʣʫʙʥʝʡ ʚ ʫʩʣʦʚʠʷʭ 

ʘʵʨʦʧʦʥʠʢʠ 

 

ʄ ï ʉ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʘʷ* ʄ ï ʉ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʘʷ** 

ʄʘʢʨʦʩʦʣʠ ʄʘʢʨʦʩʦʣʠ 

ʢʦʤʧʦʥʝʥʪ ʩʨʝʜʳ ʂʦʣʠʯʝʩʪʚʦ 

ʚʝʱʝʩʪʚʘ ʛ/ʣ 

ʂʦʤʧʦʥʝʥʪ 

ʩʨʝʜʳ 

ʂʦʣʠʯʝʩʪʚʦ 

ʚʝʱʝʩʪʚʘ ʛ/ʣ 

NH4NO3 16,2 NH4NO3 16,2 

KNO3 19,5 KNO3 38,0 

KH2PO4 1,7 KH2PO4 1,7 

MgSO4Ŀ7H2O 3,7 MgSO4Ŀ7H2O 7,4 

CaCl2 2H2O 4,4 CaCl2 2H2O 4,4 

  К2SO4 1,7 

B6 1,0 B6 1,0 

B1 1,0 B1 1,0 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 2 

ʘʩʢ. ʢ- ʪʘ 0,5 ʘʩʢ. ʢ- ʪʘ 0,5 

Fe2(SO4)3Ŀ9H2O 0,54 Fe2(SO4)3Ŀ9H2O 0,54 

ʊʨʠʣʦʥ ɹ 1,0 ʊʨʠʣʦʥ ɹ 1,0 

ʄʠʢʨʦʩʦʣʠ ʄʠʢʨʦʩʦʣʠ 

Na2MoO4Ŀ2H2O 0,25 Na2MoO4Ŀ2H2O 0,25 

H3BO3 6,2 H3BO3 6,2 

MnSO4Ŀ4H2O 22,3 MnSO4Ŀ4H2O 22,3 

ZnSO
4
Ŀ7H2O 10,58 ZnSO

4
Ŀ7H2O 10,58 

KI  0.83 KI  0.83 

CuSO4Ŀ5H2O 0,025 CuSO4Ŀ5H2O 0,025 

CoCl2Ŀ6H2O 0,025 CoCl2Ŀ6H2O 0,025 

 

ʄʘʪʦʯʥʳʡ ʨʘʩʪʚʦʨ CaCl2 2H2O ʛʦʪʦʚʠʣʩʷ ʦʪʜʝʣʴʥʦ. ʉʦʜʝʨʞʘʥʠʝ 

ʤʠʢʨʦʩʦʣʝʡ ʚ ʧʠʪʘʪʝʣʴʥʦʤ ʨʘʩʪʚʦʨʝ ʫʤʝʥʴʰʝʥʦ ʚ ʜʚʘ ʨʘʟʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʩʨʝʜʝ ʄʫʨʘʩʠʛʝ-ʉʢʫʛʘ. ʀʟ ʧʨʠʛʦʪʦʚʣʝʥʥʳʭ ʤʘʪʦʯʥʳʭ ʨʘʩʪʚʦʨʦʚ ʛʦʪʦʚʠʣʩʷ 

ʨʘʙʦʯʠʡ ʨʘʩʪʚʦʨ ʩʣʝʜʫʶʱʝʛʦ ʩʦʩʪʘʚʘ. 

ʄʘʢʨʦʩʦʣʠ ï 500ʤʣ/10ʣ 

CaCl2 2H2O ï 500ʤʣ/10ʣ 

ʄʠʢʨʦʩʦʣʠ ï 10ʤʣ/10ʣ 

ɸʩʢʦʨʙʠʥʦʚʘʷ ʢʠʩʣʦʪʘ ï 10ʤʣ/10ʣ 

ɺʠʪʘʤʠʥ ɺ6 ï 5ʤʣ/10ʣ 

ɺʠʪʘʤʠʥ ɺ1 ï 10ʤʣ/10ʣ 

Fe ïʭʝʣʘʪ    ï 50ʤʣ/10ʣ 

ʇʝʨʚʳʝ 6 ʜʥʝʡ, ʩʦʛʣʘʩʥʦ ʨʝʛʣʘʤʝʥʪʫ, ʧʦʜʘʚʘʣʘʩʴ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʘʷ 

ʚʦʜʘ. ɿʘʪʝʤ, 5 ʜʥʝʡ ʧʦʜʘʚʘʣʘʩʴ ʧʦʣʦʚʠʥʥʘʷ ʜʦʟʘ ʨʘʩʪʚʦʨʘ, ʘ ʚ ʧʦʩʣʝʜʫʶʱʠʝ 

ʜʥʠ ï ʧʦʣʥʘʷ. ʇʦ ʤʝʨʝ ʧʦʪʨʝʙʣʝʥʠʷ ʨʘʩʪʚʦʨʘ ʢʘʞʜʳʝ 7 ʜʥʝʡ ʟʘʣʠʚʘʣʩʷ 

ʚʥʦʚʴ ʧʨʠʛʦʪʦʚʣʝʥʥʳʡ ʨʘʩʪʚʦʨ ʩ ʢʦʨʨʝʢʪʠʨʦʚʢʦʡ ʨʅ ʨʘʩʪʚʦʨʘ. 

ɺ ʦʧʳʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʨʘʩʪʝʥʠʷ in vitro ʩʦʨʪʘ ʉʢʘʨʙ. ʈʘʩʪʝʥʠʷ 

ʠʟʚʣʝʢʘʣʠ ʠʟ ʧʨʦʙʠʨʦʢ ʠ ʚʳʩʘʞʠʚʘʣʠ ʥʘ ʠʦʥʦʦʙʤʝʥʥʳʡ ʩʫʙʩʪʨʘʪ ʜʣʷ 

ʘʜʘʧʪʘʮʠʠ ʚ ʪʝʯʝʥʠʝ 14 ʜʥʝʡ ʚ ʫʩʣʦʚʠʷʭ ʨʘʩʪʠʣʴʥʦʛʦ ʟʘʣʘ ʧʨʠ 16 ʯʘʩʦʚʦʤ 

ʬʦʪʦʧʝʨʠʦʜʝ [3]. ɿʘʪʝʤ ʨʘʩʪʝʥʠʷ ʜʦʩʪʘʚʘʣʠ ʠʟ ʩʫʙʩʪʨʘʪʘ, ʢʦʨʥʠ ʨʘʩʪʝʥʠʡ 

ʦʪʤʳʚʘʣʠ ʚ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʝ ʠ ʦʧʫʩʢʘʣʠ ʚ ʦʪʚʝʨʩʪʠʷ ʝʤʢʦʩʪʠ 

ʘʵʨʦʧʦʥʥʦʛʦ ʤʦʜʫʣʷ. ʉʦʛʣʘʩʥʦ ʨʘʟʨʘʙʦʪʘʥʥʦʤʫ ʨʝʛʣʘʤʝʥʪʫ, ʨʘʩʪʝʥʠʷ 

ʚʝʛʝʪʠʨʦʚʘʣʠ ʜʦ ʧʦʣʥʦʛʦ ʦʪʤʠʨʘʥʠʷ ʙʦʪʚʳ. 

 

РЕЗУЛЬТАТЫ ИССЛЕДОВАНИЙ 

 

ʇʦʩʣʝ ʬʘʟʳ ʘʜʘʧʪʘʮʠʠ, ʢʦʪʦʨʘʷ, ʩʦʛʣʘʩʥʦ ʨʘʟʨʘʙʦʪʘʥʥʦʤʫ 

ʨʝʛʣʘʤʝʥʪʫ, ʜʣʠʣʘʩʴ 10 ʜʥʝʡ, ʨʘʩʪʝʥʠʷ ʧʝʨʝʰʣʠ ʚ ʬʘʟʫ ʘʢʪʠʚʥʦʛʦ ʨʦʩʪʘ. 

ʇʦ ʠʩʪʝʯʝʥʠʠ 50 ʜʥʝʡ ʚ ʫʩʣʦʚʠʷʭ ʘʵʨʦʧʦʥʠʢʠ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ 

ʨʘʩʪʝʥʠʷ ʩ ʭʦʨʦʰʦ ʨʘʟʚʠʪʦʡ ʚʝʛʝʪʘʪʠʚʥʦʡ ʤʘʩʩʦʡ (ʨʠʩʫʥʦʢ 1). ɿʘʤʝʪʥʦʡ 

ʨʘʟʥʠʮʳ ʤʝʞʜʫ ʨʘʩʪʝʥʠʷʤʠ, ʚʝʛʝʪʠʨʫʶʱʠʤʠ ʥʘ ʨʘʟʣʠʯʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ 

ʨʘʩʪʚʦʨʘʭ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ.  
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ʈʠʩʫʥʦʢ 1 ï ʆʙʱʠʡ ʚʠʜ ʨʘʩʪʝʥʠʡ ʚ ʘʵʨʦʧʦʥʥʳʭ ʤʦʜʫʣʷʭ ʚ ʬʘʟʫ ʘʢʪʠʚʥʦʛʦ 

ʨʦʩʪʘ. 

 

ʇʦʩʣʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʭʦʨʦʰʦ ʨʘʟʚʠʪʦʡ ʚʝʛʝʪʘʪʠʚʥʦʡ ʤʘʩʩʳ ʥʘʯʘʣʩʷ 

ʧʨʦʮʝʩʩ ʢʣʫʙʥʝʦʙʨʘʟʦʚʘʥʠʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʧʨʦʮʝʩʩʦʤ ʢʣʫʙʥʝʦʙʨʘʟʦʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ 

ʘʵʨʦʧʦʥʠʢʠ ʫ ʨʘʩʪʝʥʠʡ ʩʦʨʪʘ ʉʢʘʨʙ ʥʘ ʧʠʪʘʪʝʣʴʥʳʭ ʨʘʩʪʚʦʨʘʭ, 

ʧʨʠʛʦʪʦʚʣʝʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ ʩʨʝʜʳ ʄ-ʉ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʪʘʙʣʠʮʝ (ʪʘʙʣʠʮʘ3). 

 

ʊʘʙʣʠʮʘ 3 ï ʕʪʘʧʳ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ ʩʦʨʪʘ ʉʢʘʨʙ ʚ ʬʘʟʫ 

ʢʣʫʙʥʝʦʙʨʘʟʦʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʘʵʨʦʧʦʥʠʢʠ ʥʘ ʨʘʟʣʠʯʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ 

ʨʘʩʪʚʦʨʘʭ  

 

ɺʘʨʠʘʥʪ 

ʆʙʨʘʟʦʚʘʥʠʝ 

ʩʪʦʣʦʥʦʚ, 

ʩʫʪʢʠ 

ʆʙʨʘʟʦʚʘʥʠʝ 

ʢʣʫʙʥʝʡ, ʩʫʪʢʠ 

ʆʪʤʠʨʘʥʠʝ 

ʨʘʩʪʝʥʠʡ, 

ʩʫʪʢʠ 

1. ʉʨʝʜʘ ʄ-ʉ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʘʷ* 
28 46 97 

2. ʉʨʝʜʘ ʄ-ʉ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʘʷ** 
32 47 112 

 

ʇʦʩʣʝ ʚʦʩʴʤʠʜʝʩʷʪʦʛʦ ʜʥʷ ʚʝʛʝʪʘʮʠʠ ʫ ʨʘʩʪʝʥʠʡ ʦʙʦʠʭ ʚʘʨʠʘʥʪʦʚ 

ʥʘʯʘʣʦʩʴ ʦʪʤʠʨʘʥʠʝ ʚʝʛʝʪʘʪʠʚʥʦʡ ʤʘʩʩʳ ʠ ʟʘʢʦʥʯʠʣʦʩʴ ʫ ʨʘʩʪʝʥʠʡ ʧʝʨʚʦʛʦ 

ʚʘʨʠʘʥʪʘ ʥʘ 97-ʡ ʜʝʥʴ, ʫ ʨʘʩʪʝʥʠʡ ʚʪʦʨʦʛʦ ʚʘʨʠʘʥʪʘ ʥʘ 112-ʡ ʜʝʥʴ. 

ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʦʙʦʠʭ ʚʘʨʠʘʥʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 4 ʠ 

ʨʠʩʫʥʢʘʭ 2 ʠ 3.  
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ʊʘʙʣʠʮʘ 4 ï ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʩʦʨʪʘ ʉʢʘʨʙ ʚ ʫʩʣʦʚʠʷʭ ʘʵʨʦʧʦʥʠʢʠ 

ʥʘ ʧʠʪʘʪʝʣʴʥʳʭ ʨʘʩʪʚʦʨʘʭ, ʧʨʠʛʦʪʦʚʣʝʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ 

ʩʨʝʜʳ ʄʫʨʘʩʠʛʝ-ʉʢʫʛʘ  

 

ɺʘʨʠʘʥʪ 

ʂʦʣʠʯʝʩʪʚʦ 

ʚʳʩʘʞʝʥʥʳʭ 

ʨʘʩʪʝʥʠʡ, 

ʰʪ./ʤ
2
 

ʆʙʱʠʡ 

ʚʳʭʦʜ 

ʢʣʫʙʥʝʡ, 

ʰʪ./ʤ
2
 

ʂʦʣʠʯʝʩʪʚʦ 

ʢʣʫʙʥʝʡ ʥʘ 

ʨʘʩʪʝʥʠʝ, 

ʰʪ. 

ʉʨʝʜʥʷʷ 

ʤʘʩʩʘ 

ʢʣʫʙʥʝʡ, ʛ 

1.ʉʨʝʜʘ ʄ-ʉ 

ʤʦʜʠʬʠʮʠʨʦʚ

ʘʥ-ʥʘʷ* 

100 420 4,2 1,4 

2.ʉʨʝʜʘ ʄ-ʉ 

ʤʦʜʠʬʠʮʠʨʦʚ

ʘʥ-ʥʘʷ** 

100 730 7,3 1,3 

 

 
 

ʈʠʩʫʥʦʢ 2 ï ʌʘʟʘ ʢʣʫʙʥʝʦʙʨʘʟʦʚʘʥʠʷ, ʩʦʨʪ ʉʢʘʨʙ 

 

 
 

ʈʠʩʫʥʦʢ 3 ï ʋʨʦʞʘʡ ʤʠʥʠ-ʢʣʫʙʥʝʡ, ʧʦʣʫʯʝʥʥʳʡ ʚ ʫʩʣʦʚʠʷʭ ʘʵʨʦʧʦʥʠʢʠ 

 

ʆʙʱʠʡ ʚʳʭʦʜ ʢʣʫʙʥʝʡ ʚ ʨʘʩʯʝʪʝ ʥʘ 1ʤ
2
 ʧʦʣʝʟʥʦʡ ʧʣʦʱʘʜʠ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʩʨʝʜʳ ʄʫʨʘʩʠʛʝ-ʉʢʫʛʘ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ* ʩʦʩʪʘʚʠʣ 420 

ʢʣʫʙʥʝʡ, ʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʄʫʨʘʩʠʛʝ-ʉʢʫʛʘ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ** ʩ 

ʜʦʙʘʚʣʝʥʠʝʤ ʂ2 SO4. ʩʦʩʪʘʚʠʣ 730 ʢʣʫʙʥʝʡ. 
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ʅʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʳʭ ʫʯʝʪʦʚ ʠ ʘʥʘʣʠʟʘ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ ʢʣʫʙʥʝʡ 

ʚʳʷʚʣʝʥʦ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʚʳʭʦʜ ʤʠʥʠ-ʢʣʫʙʥʝʡ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʘʟʤʝʨʘ 

ʦʪ 10ʤʤ ʜʦ 30ʤʤ ʚ ʜʠʘʤʝʪʨʝ ʩʦʩʪʘʚʠʣ ʥʘ ʩʨʝʜʝ ʄ-ʉ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ* 

74,8%.  

ʅʘ ʩʨʝʜʝ ʄ-ʉ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʘʷ** ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʂ2SO4 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʚʳʭʦʜ ʤʠʥʠ-ʢʣʫʙʥʝʡ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʘʟʤʝʨʘ ʩʦʩʪʘʚʠʣ 

81,3%. ʂʦʣʠʯʝʩʪʚʦ ʢʣʫʙʥʝʡ ʙʦʣʝʝ ʢʨʫʧʥʦʡ ʬʨʘʢʮʠʠ 30-60ʤʤ ʚ ʜʠʘʤʝʪʨʝ ʦʪ 

ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʦʩʪʘʚʠʣʦ 1,9%. ʌʨʘʢʮʠʷ ʦʯʝʥʴ ʤʝʣʢʠʭ ʢʣʫʙʥʝʡ 

(<10ʤʤ) ʚ ʩʪʨʫʢʪʫʨʝ ʫʨʦʞʘʷ ʦʙʦʠʭ ʚʘʨʠʘʥʪʦʚ ʩʦʩʪʘʚʠʣʘ 25,1% ʠ 16,8% 

(ʪʘʙʣʠʮʘ 5, ʨʠʩʫʥʦʢ 3) 

 

ʊʘʙʣʠʮʘ 5 ï ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʤʠʥʠ-

ʢʣʫʙʥʝʡ ʩʦʨʪʘ ʉʢʘʨʙ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʫʩʣʦʚʠʷʭ ʘʵʨʦʧʦʥʠʢʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʩʦʩʪʘʚʘ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ. 

 

ɺʘʨʠʘʥʪ 

ʂʦʣ-ʚʦ 

ʢʣʫʙʥʝʡ ʥʘ 

ʨʘʩʪʝʥʠʝ, 

ʰʪ. 

ʉʪʨʫʢʪʫʨʘ ʫʨʦʞʘʷ,% 

30-60 

ʤʤ 
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ʤʤ 
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ʤʤ 

15-20 

ʤʤ 

10-15 

ʤʤ 

<10 

ʤʤ 

1.ʉʨʝʜʘ ʄ-ʉ 

ʤʦʜʠʬʠʮʠʨʦʚ

ʘʥ-ʥʘʷ* 

4,2 - 1,9 20,1 16,8 36,0 25,1 

2.ʉʨʝʜʘ ʄ-ʉ 

ʤʦʜʠʬʠʮʠʨʦʚ

ʘʥ-ʥʘ̫** 

7,3 1,9 - 16,8 16,8 47,7 16.8 

ʅʉʈ05 1,2       

 

ЗАКЛЮЧЕНИЕ 

 

ʋʩʪʘʥʦʚʣʝʥ ʦʜʠʥ ʠʟ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ 

ʘʢʪʠʚʥʦʩʪʴ ʧʨʦʜʫʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʨʘʩʪʝʥʠʡ ʚ ʨʝʞʠʤʝ ʘʵʨʦʧʦʥʠʢʠ ï 

ʢʦʥʮʝʥʪʨʘʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʩʦʩʪʘʚ ʧʠʪʘʪʝʣʴʥʦʛʦ ʨʘʩʪʚʦʨʘ ʚ 

ʦʥʪʦʛʝʥʝʟʝ ʨʘʩʪʝʥʠʡ. 

ʇʠʪʘʪʝʣʴʥʳʡ ʨʘʩʪʚʦʨ ʥʘ ʦʩʥʦʚʝ ʨʘʟʣʠʯʥʳʭ ʤʦʜʠʬʠʢʘʮʠʡ ʩʨʝʜʳ 

ʄʫʨʘʩʠʛʝ-ʉʢʫʛʘ ʧʦ ʩʦʩʪʘʚʫ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʩʦʣʝʡ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʤʠʥʠ-ʢʣʫʙʥʝʡ ʚ ʫʩʣʦʚʠʷʭ ʘʵʨʦʧʦʥʠʢʠ.  

ɺ ʜʘʥʥʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ ʧʠʪʘʪʝʣʴʥʘʷ ʩʨʝʜʘ ʄʫʨʘʩʠʛʝ-ʉʢʫʛʘ ʩ 

ʫʤʝʥʴʰʝʥʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʵʣʝʤʝʥʪʦʚ ʚ ʩʦʩʪʘʚʝ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʩʦʣʝʡ ʠ 

ʜʦʙʘʚʣʝʥʠʝʤ ʚ ʩʦʩʪʘʚ ʤʘʢʨʦʩʦʣʝʡ ʂ2SO4 ʦʙʝʩʧʝʯʠʣʘ ʣʫʯʰʫʶ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʠ ʧʦʟʚʦʣʠʣʘ ʧʦʣʫʯʠʪʴ ʚ ʫʩʣʦʚʠʷʭ ʘʵʨʦʧʦʥʠʢʠ ʩ 

ʦʜʥʦʛʦ ʨʘʩʪʝʥʠʷ 7,3 ʢʣʫʙʥʷ.  
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SUMMARY  

 

The topics of optimization of aeroponics potato plants growing concerning 

control of cornesponding to plant reguirement nutrient solid are discussed in the 

article. Different variants of MS media with modified basal salt macronutrient 

can be used for aeroponics potato mini tuber production.  
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РЕЗЮМЕ 

 

ɼʘʥʳ ʩʨʘʚʥʠʪʝʣʴʥʳʝ ʦʮʝʥʢʠ ʧʨʠʤʝʥʝʥʠʷ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʫʜʦʙʨʝʥʠʡ, ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ, ʠʭ ʚʣʠʷʥʠʷ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ, ʘ ʪʘʢʞʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʨʘʱʠʚʘʥʠʷ ʠ ʫʢʨʳʪʠʷ ʧʦʩʘʜʦʢ ʩʧʘʥʙʦʥʜʦʤ. 

ʇʨʦʨʘʱʠʚʘʥʠʝ ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʫʢʨʳʪʠʝ ʧʦʩʘʜʦʢ ʢʘʨʪʦʬʝʣʷ 

ʩʧʘʥʙʦʥʜʦʤ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʠʪʴ ʚʩʭʦʜʳ ʥʘ 5-18 ʜʥʝʡ ʨʘʥʴʰʝ, ʘ ʧʝʨʚʳʡ 

ʫʨʦʞʘʡ ʨʘʥʥʝʛʦ ʢʘʨʪʦʬʝʣʷ ʥʘ 5-19 ʜʥʝʡ ʨʘʥʴʰʝ ʠ ʧʦʚʳʩʠʪʴ ʫʨʦʞʘʡʥʦʩʪʴ 

ʥʘ 1,7 ï 2,9 ʪ/ʛʘ, ʩ ʚʳʭʦʜʦʤ ʪʦʚʘʨʥʳʭ ʢʣʫʙʥʝʡ ʜʦ 51-81%. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʨʪʦʬʝʣʴ, ʩʦʨʪ, ʫʨʦʞʘʡʥʦʩʪʴ, ʩʪʨʫʢʪʫʨʘ, 

ʧʨʦʨʘʱʠʚʘʥʠʝ, ʨʝʛʫʣʷʪʦʨʳ ʨʦʩʪʘ, ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʫʜʦʙʨʝʥʠʷ, 

ʩʧʘʥʙʦʥʜ, ɹʝʣʘʨʫʩʴ. 

 

ВВЕДЕНИЕ 

 

ʇʦʪʨʝʙʥʦʩʪʠ ʚʥʫʪʨʝʥʥʝʛʦ ʨʳʥʢʘ ʢʘʨʪʦʬʝʣʷ ʚ ɹʝʣʘʨʫʩʠ ʩ ʤʘʷ ʧʦ 

ʘʚʛʫʩʪ (ʧʦʪʨʝʙʣʝʥʠʝ ʨʘʥʥʝʛʦ ʢʘʨʪʦʬʝʣʷ ʠ ʢʣʫʙʥʝʡ ʫʨʦʞʘʷ ʧʨʦʰʣʦʛʦ ʛʦʜʘ) 

ʩʦʩʪʘʚʣʷʶʪ ʜʦ 30ï40 ʪʳʩ. ʪ. ɺ ʧʝʨʠʦʜ ʤʘʡ-ʠʶʥʴ ʨʘʥʥʠʡ ʢʘʨʪʦʬʝʣʴ ʚ 

ʨʝʘʣʠʟʘʮʠʠ ʠʣʠ ʦʪʩʫʪʩʪʚʫʝʪ, ʠʣʠ ʠʤʝʝʪʩʷ ʚ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʦʙʲʝʤʘʭ. 

ʆʙʳʯʥʦ, ʧʦʩʪʘʚʢʠ ʠʤʧʦʨʪʥʦʛʦ ʢʘʨʪʦʬʝʣʷ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʩʦʩʪʘʚʣʷʶʪ 0,5ï1,1 

ʪʳʩ. ʪ. ʇʨʦʠʟʚʦʜʩʪʚʦʤ ʨʘʥʥʝʛʦ ʢʘʨʪʦʬʝʣʷ ʟʘʥʠʤʘʶʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ 

ʯʘʩʪʥʦʤ ʩʝʢʪʦʨʝ (ʜʦ 85ï90%), ʘ ʥʘ ʜʦʣʶ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʧʨʠʭʦʜʠʪʩʷ 10ï15%. ʇʨʠ ʵʪʦʤ ʪʦʚʘʨʥʘʷ ʧʨʦʜʫʢʮʠʷ ʨʘʥʥʝʛʦ ʢʘʨʪʦʬʝʣʷ 

ʩʦʙʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʷʚʣʷʝʪʩʷ ʥʘ ʨʳʥʢʘʭ ʨʝʩʧʫʙʣʠʢʠ ʪʦʣʴʢʦ ʚ 

ʢʦʥʮʝ ʠʶʣʷ ï ʥʘʯʘʣʝ ʘʚʛʫʩʪʘ ʤʝʩʷʮʘ [1]. 

ɸʢʪʫʘʣʴʥʦʡ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʫʯʝʥʠʷ ʪʦʚʘʨʥʦʛʦ 

ʫʨʦʞʘʷ 15ï20 ʪ/ʛʘ ʨʘʥʥʝʛʦ ʢʘʨʪʦʬʝʣʷ ʚ ʧʦʩʣʝʜʥʝʡ ʜʝʢʘʜʝ ʠʶʥʷ ï ʧʝʨʚʦʡ 

ʜʝʢʘʜʝ ʠʶʣʷ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʩʚʦʝʚʨʝʤʝʥʥʦ ʠ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ ʦʙʝʩʧʝʯʠʪʴ 

ʥʘʩʝʣʝʥʠʝ ʩʚʝʞʠʤ ʩʪʦʣʦʚʳʤ ʢʘʨʪʦʬʝʣʝʤ ʩʦʙʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʋʚʝʣʠʯʝʥʠʝ ʧʦʩʪʘʚʦʢ ʨʘʥʥʝʛʦ ʢʘʨʪʦʬʝʣʷ ʙʫʜʝʪ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 

ʩʥʠʞʝʥʠʶ ʦʙʱʠʭ ʟʘʪʨʘʪ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʘʨʪʦʬʝʣʷ, ʫʜʣʠʥʝʥʠʶ ʧʝʨʠʦʜʘ 

ʨʝʘʣʠʟʘʮʠʠ, ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʪʨʘʩʣʠ ʢʘʨʪʦʬʝʣʝʚʦʜʩʪʚʘ. 

ʂʘʨʪʦʬʝʣʴ ʜʣʷ ʨʘʥʥʝʡ ʨʝʘʣʠʟʘʮʠʠ ʤʦʞʥʦ ʚʳʨʘʩʪʠʪʴ ʪʦʣʴʢʦ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʦʨʪʦʚ ʨʘʥʥʝʡ ʠ ʩʨʝʜʥʝʨʘʥʥʝʡ ʛʨʫʧʧʳ ʩʧʝʣʦʩʪʠ, ʢʦʪʦʨʳʝ 
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ʦʙʣʘʜʘʶʪ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʥʘʢʘʧʣʠʚʘʪʴ ʪʦʚʘʨʥʳʡ ʫʨʦʞʘʡ 15-

20 ʪ/ʛʘ ʟʘ 40ï50 ʜʥʝʡ ʧʦʩʣʝ ʚʩʭʦʜʦʚ. ɺʳʩʦʢʫʶ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʨʠʨʦʩʪʘ 

ʫʨʦʞʘʷ ʤʦʞʥʦ ʜʦʩʪʠʛʥʫʪʴ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ, ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʩʝʤʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʢ ʧʦʩʘʜʢʝ, ʦʧʪʠʤʠʟʘʮʠʠ 

ʩʨʦʢʦʚ ʧʦʩʘʜʢʠ ʠ ʫʭʦʜʘ ʟʘ ʨʘʩʪʝʥʠʷʤʠ ʠ ʨʷʜ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ, ʯʪʦ ʧʦʟʚʦʣʠʪ 

ʫʩʢʦʨʠʪʴ ʧʦʣʫʯʝʥʠʝ ʫʨʦʞʘʷ ʥʘ 10ï15 ʜʥʝʡ [2,3,4,5]. 

ʆʜʠʥ ʠʟ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʩʧʦʩʦʙʦʚ ʧʦʜʛʦʪʦʚʢʠ ʩʝʤʝʥʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʷʚʣʷʝʪʩʷ ʧʨʦʨʘʱʠʚʘʥʠʝ ʢʘʨʪʦʬʝʣʷ. ʇʨʦʨʘʱʠʚʘʥʠʝ ʢʣʫʙʥʝʡ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʠ ʩʚʝʪʦʚʦʛʦ ʬʘʢʪʦʨʘ ʷʚʣʷʝʪʩʷ 

ʵʬʬʝʢʪʠʚʥʳʤ ʧʨʠʝʤʦʤ, ʫʩʢʦʨʷʶʱʠʤ ʢʣʫʙʥʝʦʙʨʘʟʦʚʘʥʠʝ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʧʦʚʳʰʝʥʠʝ ʫʨʦʞʘʷ ʢʘʨʪʦʬʝʣʷ ʠ ʧʨʦʚʦʜʠʪʩʷ ʛʣʘʚʥʳʤ 

ʦʙʨʘʟʦʤ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʨʦʜʫʢʮʠʠ ʚ ʤʘʢʩʠʤʘʣʴʥʦ ʨʘʥʥʠʝ ʩʨʦʢʠ. 

ʇʨʦʨʘʱʠʚʘʥʠʝ ʢʘʨʪʦʬʝʣʷ ʧʦʣʫʯʠʣʦ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʨʘʟʚʠʪʳʭ 

ʢʘʨʪʦʬʝʣʝʧʨʦʠʟʚʦʜʷʱʠʭ ʩʪʨʘʥʘʭ ʤʠʨʘ [1, 7]. 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʨʘʟʨʘʙʦʪʢʘ ʵʣʝʤʝʥʪʦʚ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ 

ʨʘʥʥʝʛʦ ʢʘʨʪʦʬʝʣʷ ʩ ʪʦʚʘʨʥʦʡ ʫʨʦʞʘʡʥʦʩʪʴʶ 15ï20 ʪ/ʛʘ ʯʝʨʝʟ 40ï45 ʜʥʝʡ 

ʧʦʩʣʝ ʚʩʭʦʜʦʚ. 

 

МАТЕРИАЛЫ И МЕТОДИКА 

 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʷʣʠ ʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʩʝʚʦʦʙʦʨʦʪʘʭ ʈʋʇ 

çɻʦʤʝʣʴʩʢʦʡ ʆʉʍʆʉè ʅɸʅ ɹʝʣʘʨʫʩʠ ʚ 2005-2007 ʛʛ. ʇʦʯʚʘ ʜʝʨʥʦʚʦ-

ʧʦʜʟʦʣʠʩʪʘ ̫ʩʫʧʝʩʯʘʥʘʷ, ʨʘʟʚʠʚʘʶʱʝʡʩʷ ʥʘ ʨʳʭʣʦʡ ʩʫʧʝʩʠ, ʧʦʜʩʪʠʣʘʝʤʦʡ 

ʩʚʷʟʥʳʤ ʧʝʩʢʦʤ, ʘ ʩ ʛʣʫʙʠʥʳ 120ï130 ʩʤ ʤʦʨʝʥʳʤ ʩʫʛʣʠʥʢʦʤ, ʩʦʜʝʨʞʘʥʠʝ: 

ʨʅ (ʂʉl) ï 5,2ï6,0 ʧʦʜʚʠʞʥʳʝ ʬʦʨʤʳ ʈ2ʆ5 ʠ ʂ2ʆ (ʧʦ ʂʠʨʩʘʥʦʚʫ) ï 238ï371 

ʠ 117-287; ʉʘ ï 587ï869; Mg ï 59-150; ɺ ï 0,33ï37; ʉu ï 0,68ï1,16ï2,30; Zn 

ï 2,09 ʤʛ ʥʘ 1 ʢʛ ʧʦʯʚʳ; Cs
137

 (ʮʝʟʠʡ 137) ï 3,7ï4,7; Sr
90

 (ʩʪʨʦʥʮʠʡ 90) ï 

0,05ï0,08 ʂʠ/ʢʤ
2
; ʛʫʤʫʩ ï 1,7ï2,54%. ʇʨʝʜʰʝʩʪʚʝʥʥʠʢ ï ʷʨʦʚʳʝ ʠ ʦʟʠʤʳʝ 

ʟʝʨʥʦʚʳʝ, ʢʨʫʧʷʥʳʝ ʢʫʣʴʪʫʨʳ ʚʳʨʘʱʠʚʘʝʤʳʝ ʥʘ ʟʝʨʥʦ.  

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʣʫʞʠʣʠ ʙʝʣʦʨʫʩʩʢʠʝ ʩʦʨʪʘ ʢʘʨʪʦʬʝʣʷ 

ʃʠʣʝʷ, ʋʣʘʜʘʨ ʨʘʥʥʝʡ ʛʨʫʧʧʳ ʩʧʝʣʦʩʪʠ, ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʫʜʦʙʨʝʥʠʷ. 

ɺ ʢʘʯʝʩʪʚʝ ʫʜʦʙʨʝʥʠʡ ʧʨʠʤʝʥʷʣʠ ʩʪʘʥʜʘʨʪʥʳʝ ʬʦʨʤʳ ʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ ʢʘʨʙʘʤʠʜ (N40), ʩʫʧʝʨʬʦʩʬʘʪ ʘʤʤʦʥʠʟʠʨʦʚʘʥʥʳʡ (N8ʈ30), 

ʭʣʦʨʠʩʪʳʡ ʢʘʣʠʡ (ʂ60) ʚ ʜʦʟʘʭ ï N97-110ʈ90-100ʂ150-180. 

ɼʣʷ ʥʝʢʦʨʥʝʚʳʭ ʧʦʜʢʦʨʤʦʢ ʠʩʧʦʣʴʟʦʚʘʣʠ: çʕʢʦʩʠʣè, çɹʘʡʢʘʣè, 

çʆʢʩʠʜʘʪè. çʕʢʦʩʠʣè, ʨʝʛʫʣʷʪʦʨ ʨʦʩʪʘ ʩ ʬʫʥʛʠʮʠʜʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, 

ʜʝʡʩʪʚʫʶʱʠʤ ʚʝʱʝʩʪʚʦʤ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩ ʪʨʠʪʝʨʧʝʥʦʚʳʭ 

ʢʠʩʣʦʪ, ʵʢʩʪʨʘʛʠʨʫʝʤʳʭ ʠʟ ʭʚʦʠ ʧʠʭʪʳ ʩʠʙʠʨʩʢʦʡ. ʇʨʝʧʘʨʘʪʠʚʥʘʷ ʬʦʨʤʘ 

çʕʢʦʩʠʣè ï 5,0% ï ʚʦʜʥʘʷ ʵʤʫʣʴʩʠʷ, ʧʨʦʠʟʚʦʜʩʪʚʦ ɹʝʣʘʨʫʩʴ. çɹʘʡʢʘʣ 

ʕʄ1è, ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʝ ʫʜʦʙʨʝʥʠʝ, ʜʝʡʩʪʚʫʶʱʠʤ ʚʝʱʝʩʪʚʦʤ ʢʦʪʦʨʦʛʦ 

ʷʚʣʷʶʪʩʷ: ʤʦʣʦʯʥʦʢʠʩʣʳʝ, ʬʦʪʦʩʠʥʪʝʟʠʨʫʶʱʠʝ, ʘʟʦʪʦʬʠʢʩʠʨʫʶʱʠʝ 

ʙʘʢʪʝʨʠʠ, ʜʨʦʞʞʠ, ʧʨʦʜʫʢʪʳ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. 

ʇʨʝʧʘʨʘʪʠʚʥʘʷ ʬʦʨʤʘ çɹʘʡʢʘʣ ʕʄ1è ï ʚʦʜʥʳʡ ʢʦʥʮʝʥʪʨʘʪ, ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʈʦʩʩʠʷ. çʆʢʩʠʜʘʪ ʪʦʨʬʘè, ʨʝʛʫʣʷʪʦʨ ʨʦʩʪʘ ʩ ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ, 

ʜʝʡʩʪʚʫʶʱʠʤ ʚʝʱʝʩʪʚʦʤ ʢʦʪʦʨʦʛʦ ʷʚʣʷʶʪʩʷ: ʘʟʦʪ 10ï15%, ʛʫʤʠʥʦʚʳʝ 



ʈɸɿɼɽʃ 5. ʉɽʄɽʅʆɺʆɼʉʊɺʆ ʀ ʊɽʍʅʆʃʆɻʀʀ ʇʈʆʀɿɺʆɼʉʊɺɸ ʂɸʈʊʆʌɽʃʗ 
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ʚʝʱʝʩʪʚʘ 70ï80% ï ʧʨʦʜʫʢʪ ʧʝʨʝʨʘʙʦʪʢʠ ʩʬʘʛʥʦʚʦʛʦ ʪʦʨʬʘ, 16 

ʘʤʠʥʦʢʠʩʣʦʪ, ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʳ (ʈ, ʂ, ʉʘ, ʄg, Fe, Zn, Cu, Co, S, I ʠ 

ʜʨ.). ʇʨʝʧʘʨʘʪʠʚʥʘʷ ʬʦʨʤʘ çʆʢʩʠʜʘʪ ʪʦʨʬʘè ï ʚʦʜʥʳʡ ʢʦʥʮʝʥʪʨʘʪ ʪʝʤʥʦ-

ʢʦʨʠʯʥʝʚʦ ʮʚʝʪʘ, ʧʨʦʠʟʚʦʜʩʪʚʦ ɹʝʣʘʨʫʩʴ. 

ʇʦʣʝʚʳʝ ʪʨʝʭʬʘʢʪʦʨʥʳʝ ʦʧʳʪʳ ʙʳʣʠ ʟʘʣʦʞʝʥʳ ʧʦ ʩʣʝʜʫʶʱʝʡ 

ʩʭʝʤʝ: 

– фактор А (стимуляторы, физиологически активные вещества): 

1. ʂʦʥʪʨʦʣʴ ï ʙʝʟ ʦʙʨʘʙʦʪʢʠ ʩʪʠʤʫʣʷʪʦʨʘʤʠ; 

2. ʆʢʩʠʜʘʪ ʪʦʨʬʘ; 

3. ɹʘʡʢʘʣ. 

4. çʕʢʦʩʠʣè. 

– фактор В (укрытие посадок картофеля): 

1. ʅʝ ʫʢʨʳʪʳʝ ʧʦʩʘʜʢʠ ʢʘʨʪʦʬʝʣʷ; 

2. ʋʢʨʳʪʳʝ ʧʦʩʘʜʢʠ ʢʘʨʪʦʬʝʣʷ ʩʧʘʥʙʦʥʜʦʤ. 

 

 
 

– фактор С (подготовка семенного материала к посадке): 

1.ʂʦʥʪʨʦʣʴ ï ʥʝ ʧʨʦʨʘʱʝʥʥʳʝ ʩʝʤʝʥʥʳʝ ʢʣʫʙʥʠ; 

2. ʇʨʦʨʘʱʠʚʘʥʠʝ ʚ ʷʱʠʢʘʭ ʧʦ 20 ʢʛ, 30 ʜʥʝʡ ʥʘ ʩʚʝʪʫ + 15..+18 
0
ʉ. 

ʇʨʦʚʝʜʝʥʳ ʩʣʝʜʫʶʱʠʝ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ 

ʚʳʨʘʱʠʚʘʥʠʶ ʢʘʨʪʦʬʝʣʷ: ʦʩʝʥʴʶ ʚʥʝʩʝʥʠʝ ʂʉl ʠ ʩʫʧʝʨʬʦʩʬʘʪʘ 

ʘʤʤʦʥʠʟʠʨʦʚʘʥʥʦʛʦ, ʚʩʧʘʰʢʘ, ʚʝʩʥʦʡ ï ʚʥʝʩʝʥʠʝ ʢʘʨʙʘʤʠʜʘ ʠ 

ʩʫʧʝʨʬʦʩʬʘʪʘ ʘʤʤʦʥʠʟʠʨʦʚʘʥʥʦʛʦ; ʯʠʟʝʣʝʚʘʥʠʝ ʚ ʜʚʘ ʩʣʝʜʘ ʧʦ ʜʠʘʛʦʥʘʣʠ 

ʧʦʣʷ ʠ ʥʘʨʝʟʢʘ ʛʨʝʙʥʝʡ. ʇʦʩʘʜʢʘ ʧʨʦʚʦʜʠʣʘʩʴ ʚʦ ʚʪʦʨʦʡ ʜʝʢʘʜʝ ʘʧʨʝʣʷ 

ʩʘʞʘʣʢʦʡ ʉʅ-4 ɹʂ, ʥʘ 4-ʭ ʨʷʜʢʦʚʳʭ ʜʝʣʷʥʢʘʭ ʧʦ 80 ʢʣʫʙʥʝʡ ʚ 4-ʭ ʢʨʘʪʥʦʡ 

ʧʦʚʪʦʨʥʦʩʪʠ. ʇʣʦʱʘʜʴ ʧʠʪʘʥʠʷ 70 ʭ 30 ʩʤ. ʋʭʦʜ ʚ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʠ 

ʩʦʩʪʦʷʣ: ʦʜʥʘ ʤʝʞʜʫʨʷʜʥʘʷ ʦʙʨʘʙʦʪʢʘ ʂʆʅ-2,8 ʩ ʪʨʝʭʲʷʨʫʩʥʳʤʠ 

ʩʪʨʝʣʴʯʘʪʳʤʠ ʣʘʧʘʤʠ, ʨʦʪʘʮʠʦʥʥʳʤʠ ʨʳʭʣʠʪʝʣʷʤʠ ʠ ʧʦʜʧʨʫʞʠʥʝʥʥʳʤʠ 

ʙʦʨʦʥʢʘʤʠ ʧʦʩʣʝ ʧʦʩʘʜʢʠ. ʆʙʨʘʙʦʪʢʘ ʧʦʩʘʜʦʢ ʟʝʥʢʦʨʦʤ (1ʢʛ/ʛʘ ʥʘ ʪʨʝʪʠʡ 

ʜʝʥʴ ʧʦʩʣʝ ʧʦʩʘʜʢʠ), ʫʢʨʳʪʠʝ ʜʝʣʷʥʦʢ ʩʧʘʥʙʦʥʜʦʤ (ʙʝʣʦʛʦ ʮʚʝʪʘ, 

ʧʣʦʪʥʦʩʪʴ 30 ʛ/ʤ
2
) ʚʪʦʨʘʷ ʜʝʢʘʜʘ ʘʧʨʝʣʷ. ʅʝʢʦʨʥʝʚʳʝ ʧʦʜʢʦʨʤʢʠ 

ʧʨʦʚʦʜʠʣʠ ʚ ʬʘʟʝ ʥʘʯʘʣʘ ʙʫʪʘʥʠʟʘʮʠʠ, ʮʚʝʪʝʥʠʷ, ʢʦʥʝʮ ʮʚʝʪʝʥʠʷ. 

ʆʙʨʘʙʦʪʢʠ ʧʨʦʪʠʚ ʢʦʣʦʨʘʜʩʢʦʛʦ ʞʫʢʘ ʠ ʬʠʪʦʬʪʦʨʦʟʘ ʥʝ ʧʨʦʚʦʜʠʣʘʩʴ ʪʘʢ, 

ʢʘʢ ʫʙʦʨʢʘ ʦʧʳʪʘ ʧʨʦʚʦʜʠʣʘʩʴ ʨʘʥʴʰʝ, ʯʝʤ ʧʦʷʚʠʣʘʩʴ ʧʦʨʦʛʦʚʘʷ 

ʯʠʩʣʝʥʥʦʩʪʴ ʚʨʝʜʠʪʝʣʷ, ʘ ʧʨʠʟʥʘʢʦʚ ʬʠʪʦʬʪʦʨʦʟʘ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ. 

ʇʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʚ ʛʦʜʳ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʟʣʠʯʘʣʠʩʴ ʢʘʢ 

ʧʦ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʨʝʞʠʤʫ, ʪʘʢ ʠ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʚʳʧʘʚʰʠʭ ʦʩʘʜʢʦʚ, ʯʪʦ 
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ʧʦʟʚʦʣʠʣʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʚʣʠʷʥʠʠ ʬʘʢʪʦʨʦʚ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ 

ʢʘʯʝʩʪʚʦ ʫʨʦʞʘʷ. 

 

ʊʘʙʣʠʮʘ 1 ï ʄʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʟʘ ʛʦʜʳ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʦ ʜʘʥʥʳʤ ʤʝʪʝʦʧʦʩʪʘ ʈʋʇ çɻʦʤʝʣʴʩʢʘʷ ʆʉʍʆʉè ʅɸʅ ɹʝʣʘʨʫʩʠ, 2007-

2010 ʛʛ. 

 

ɻʦʜ 
ʆʩʘʜʢʠ, ʤʤ ʊʝʤʧʝʨʘʪʫʨʘ,

0
ʉ 

ʘʧʨʝʣʴ ʤʘʡ ʠʶʥʴ ʠʶʣʴ ʘʧʨʝʣʴ ʤʘʡ ʠʶʥʴ ʠʶʣʴ 

2007 17,4 41,1 70,8 144,3 6,7 15,8 18,1 18,2 

2008 68,7 111,7 54,2 101,3 8,9 13,1 16,6 19,6 

2009 7,8 111,2 121,9 247,8 8,4 12,8 17,6 19,6 

2010 15,8 44,1 43,3 65,3 9,1 16,7 19,8 24,1 

ʩʨʝʜʥʝ 

ʤʥʦʛʦʣʝ

ʪʥʝʝ 

45,0 55,0 79,0 87,0 6,4 13,9 16,9 18,3 

 

РЕЗУЛЬТАТЫ ИССЛЕДОВАНИЙ 

 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʩ ʨʘʥʥʠʤʠ ʩʦʨʪʘʤʠ ʃʠʣʝʷ, ʋʣʘʜʘʨ. 

ʌʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʨʦʩʪʦʤ ʠ ʨʘʟʚʠʪʠʝʤ ʨʘʩʪʝʥʠʡ ʢʘʨʪʦʬʝʣʷ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘʩʪʫʧʣʝʥʠʝ ʠ ʧʨʦʭʦʞʜʝʥʠʝ ʵʪʠʭ ʬʘʟ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʛʦʜʘʤ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʩʨʦʢʘʤ ʠ ʪʝʤʧʘʤ, ʘ ʪʘʢʞʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʟʫʯʘʝʤʳʭ 

ʬʘʢʪʦʨʦʚ, ʛʜʝ ʧʨʠʤʝʥʷʣʦʩʴ ʫʢʨʳʪʠʝ ʧʦʩʘʜʦʢ ʩʧʘʥʙʦʥʜʦʤ, ʧʦʣʥʳʝ ʚʩʭʦʜʳ 

ʧʦʷʚʠʣʠʩʴ ʥʘ 28ï31 ʜʝʥʴ ʧʦʩʣʝ ʧʦʩʘʜʢʠ, ʘ ʙʝʟ ʫʢʨʳʪʠʷ ʥʘ 37ï39 ʜʝʥʴ. 

ʇʨʠʤʝʥʝʥʠʝ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʧʦ ʚʳʨʘʱʠʚʘʥʠʶ ʨʘʥʥʝʛʦ 

ʢʘʨʪʦʬʝʣʷ, ʪʘʢʠʭ ʢʘʢ ʧʨʦʨʘʱʠʚʘʥʠʝ ʠ ʫʢʨʳʪʠʝ ʧʦʩʘʜʦʢ ʢʘʨʪʦʬʝʣʷ 

ʩʧʘʥʙʦʥʜʦʤ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʠʪʴ ʚʩʭʦʜʳ ʢʘʨʪʦʬʝʣʷ ʥʘ 5-18 ʜʥʝʡ ʨʘʥʴʰʝ. 

ɽʩʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʦʣʴʢʦ ʦʜʠʥ ʠʟ ʤʝʪʦʜʦʚ ʧʦʷʚʣʝʥʠʝ ʚʩʭʦʜʦʚ ʟʘʪʷʛʠʚʘʝʪʩʷ 

ʥʘ 5ï15 ʜʥʝʡ. ɹʝʟ ʧʨʠʤʝʥʝʥʠʷ ʵʪʠʭ ʤʝʪʦʜʦʚ ʚʩʭʦʜʳ ʧʦʷʚʣʷʶʪʩʷ ʥʘ 35-43 

ʜʝʥʴ ʧʦʩʣʝ ʧʦʩʘʜʢʠ. 

ʆʮʝʥʢʘ ʫʨʦʞʘʡʥʦʩʪʠ ʢʘʨʪʦʬʝʣʷ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʜʚʘ ʩʨʦʢʘ ʥʘ 40 ʜʝʥʴ 

ʧʦʩʣʝ ʚʩʭʦʜʦʚ ʠ ʥʘ 45 ʜʝʥʴ. 

ʋ ʩʦʨʪʘ ʃʠʣʝʷ ʥʘ ʩʦʨʦʢʦʚʦʡ ʜʝʥʴ ʧʦʩʣʝ ʚʩʭʦʜʦʚ (16ï22 ʠʶʥʷ) ʪʘʤ, 

ʛʜʝ ʧʨʠʤʝʥʷʣʩʷ ʩʧʘʥʙʦʥʜ, ʠ ʧʨʦʚʦʜʠʣʘʩʴ ʧʦʩʘʜʢʘ ʧʨʦʨʘʱʝʥʥʳʤ 

ʢʘʨʪʦʬʝʣʝʤ, ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 20,0ï22,0 ʪ/ʛʘ, ʙʝʟ ʫʢʨʳʪʠʷ (21ï29 

ʠʶʥʷ) ï 18,1ï20,0 ʪ/ʛʘ. ɺ ʚʘʨʠʘʥʪʘʭ, ʛʜʝ ʜʣʷ ʧʦʩʘʜʢʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʥʝ 

ʧʨʦʨʘʱʝʥʥʳʡ ʢʘʨʪʦʬʝʣʴ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʫʢʨʳʪʠʷ (ʩʧʘʥʙʦʥʜ), ʫʨʦʞʘʡʥʦʩʪʴ 

ʧʦʣʫʯʝʥʘ 18,3ï20,3 ʪ/ʛʘ (25ï29 ʠʶʥʷ), ʠ ʙʝʟ ʫʢʨʳʪʠʷ 17,0ï18,9 ʪ/ʛʘ (1ï4 

ʠʶʣʷ). 

ɸʥʘʣʠʟ ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʦʩʘʜʢʘ ʧʨʦʨʘʱʝʥʥʳʤʠ 

ʢʣʫʙʥʷʤʠ ʠ ʫʢʨʳʪʳʤʠ ʩʧʘʥʙʦʥʜʦʤ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʨʘʥʥʶʶ 

ʧʨʦʜʫʢʮʠʶ ʢʘʨʪʦʬʝʣʷ, ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʚ ʪʦʨʛʦʚʫʶ ʩʝʪʴ ʥʘ 7-8 ʜʥʝʡ 

ʨʘʥʴʰʝ, ʘ ʪʘʢʞʝ ʫʚʝʣʠʯʠʪʴ ʫʨʦʞʘʡʥʦʩʪʴ ʦʪ 1,3 ʜʦ 2,9 ʪ/ʛʘ, ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 



ʈɸɿɼɽʃ 5. ʉɽʄɽʅʆɺʆɼʉʊɺʆ ʀ ʊɽʍʅʆʃʆɻʀʀ ʇʈʆʀɿɺʆɼʉʊɺɸ ʂɸʈʊʆʌɽʃʗ 

 

164 

ʚʘʨʠʘʥʪʫ ʩ ʥʝ ʧʨʦʨʘʱʝʥʥʳʤ ʢʘʨʪʦʬʝʣʝʤ, ʥʦ ʫʢʨʳʪʳʤ ʩʧʘʥʙʦʥʜʦʤ ʠ ʥʘ 1,5-

2,7 ʪ/ʛʘ ʧʨʦʨʘʱʝʥʥʳʤ, ʥʦ ʥʝ ʫʢʨʳʪʳʤ. 

ʇʨʠʤʝʥʝʥʠʝ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʙʳʣʦ ʥʝ ʵʬʬʝʢʪʠʚʥʳʤ 

ʧʦ ʚʩʝʤ ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʘ ʚ ʧʝʨʚʳʡ ʩʨʦʢ ʫʙʦʨʢʠ, ʪʦʣʴʢʦ ʧʨʝʧʘʨʘʪ çʕʢʦʩʠʣè 

ʜʘʣ ʧʨʠʙʘʚʢʫ ʫʨʦʞʘʷ ʧʦ ʚʩʝʤ ʠʟʫʯʘʝʤʳʤ ʚʘʨʠʘʥʪʘʤ ʠ ʦʥʘ, ʩʦʩʪʘʚʠʣʘ ʦʪ 1,3 

ʜʦ 1,8 ʪ/ʛʘ (ʪʘʙʣʠʮʘ 2). 

 

ʊʘʙʣʠʮʘ 2 ï ɺʣʠʷʥʠʝ ʧʨʦʨʘʱʠʚʘʥʠʷ, ʫʢʨʳʪʠʷ ʧʦʩʘʜʦʢ ʩʧʘʥʙʦʥʜʦʤ ʠ 

ʤʠʢʨʦʫʜʦʙʨʝʥʠʡ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʨʘʥʥʝʛʦ ʢʘʨʪʦʬʝʣʷ ʥʘ 40 ʜʝʥʴ ʧʦʩʣʝ 

ʚʩʭʦʜʦʚ, 2007-2010 ʛʛ. 

 

ɺʘʨʠʘʥʪ 

ʋʨʦʞʘʡ-

ʥʦʩʪʴ, ʪ/ʛʘ 

+/-

ʬʘʢʪʦʨ 

ɸ 

+/- 

ʬʘʢʪʦʨ 

ɺ 

+/- 

ʬʘʢʪʦʨ 

ʉ 

ʫʢʨʳʪʠʝ 

(ʬʘʢʪʦʨ 

ɺ) 

ʩʝʤ. ʤʘʪʝʨʠʘʣ 

(ʬʘʢʪʦʨ ʉ) 

ʤʠʢʨʦʫʜʦ

ʙʨ 

(ʬʘʢʪʦʨ 

ɸ) 

ʃʠʣʝʷ, 2007ï2008 ʛʛ. 

ʙʝʟ 

ʫʢʨʳʪʠʷ 

ʩʧʘʥʙʦʥ

ʜʦʤ 

ʥʝ 

ʧʨʦʨʘʱʝʥʥʳʡ 

ʢʘʨʪʦʬʝʣʴ 

ʂʦʥʪʨʦʣʴ 17,1    

ʆʢʩʠʜʘʪ 17,3 +0,2   

ɹʘʡʢʘʣ 17,0 -0,1   

ʕʢʦʩʠʣ 18,9 +1,8   

ʧʨʦʨʘʱʝʥʥʳʡ 

ʢʘʨʪʦʬʝʣʴ 

ʂʦʥʪʨʦʣʴ 18,7   +1,6 

ʆʢʩʠʜʘʪ 18,1 -0,6  +0,8 

ɹʘʡʢʘʣ 18,5 -0,2  +1,5 

ʕʢʦʩʠʣ 20,0 +1,3  +1,1 

ʫʢʨʳʪʳʡ 

ʩʧʘʥʙʦʥ

ʜʦʤ 

ʥʝ 

ʧʨʦʨʘʱʝʥʥʳʡ 

ʢʘʨʪʦʬʝʣʴ 

ʂʦʥʪʨʦʣʴ 18,9  +1,8  

ʆʢʩʠʜʘʪ 18,6 -0,3 +1,3  

ɹʘʡʢʘʣ 18,3 -0,6 +1,3  

ʕʢʦʩʠʣ 20,3 +1,4 +1,4  

ʧʨʦʨʘʱʝʥʥʳʡ 

ʢʘʨʪʦʬʝʣʴ 

ʂʦʥʪʨʦʣʴ 20,2  +1,5 +1,3 

ʆʢʩʠʜʘʪ 20,0 -0,2 +1,9 +1,4 

ɹʘʡʢʘʣ 21,2 +1,0 +2,7 +2,9 

ʕʢʦʩʠʣ 22,0 +1,8 +2,0 +1,7 

ʅʉʈ05(ɸɺʉ) ʪ/ʛʘ 2,1 1,1 0,7 0,7 

ʋʣʘʜʘʨ, 2009ï2010* ʛʛ. 

ʙʝʟ 

ʫʢʨʳʪʠʷ 

ʩʧʘʥʙʦʥ

ʜʦʤ 

ʥʝ 

ʧʨʦʨʘʱʝʥʥʳʡ 

ʢʘʨʪʦʬʝʣʴ 

ʂʦʥʪʨʦʣ ɹ 13,7    

ʆʢʩʠʜʘʪ 14,8 +1,1   

ɹʘʡʢʘʣ 14,5 +0,8   

ʕʢʦʩʠʣ 15,2 +1,5   

ʧʨʦʨʘʱʝʥʥʳʡ 

ʢʘʨʪʦʬʝʣʴ 

ʂʦʥʪʨʦʣʴ 14,4   +0,7 

ʆʢʩʠʜʘʪ 15,4 +1,0  +0,6 

ɹʘʡʢʘʣ 15,1 +0,7  +0,6 

ʕʢʦʩʠʣ 15,9 +1,5  +0,7 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 2 

ʫʢʨʳʪʳʡ 

ʩʧʘʥʙʦʥ

ʜʦʤ 

ʥʝ 

ʧʨʦʨʘʱʝʥʥʳʡ 

ʢʘʨʪʦʬʝʣʴ 

ʂʦʥʪʨʦʣʴ 15,8  +2,1  

ʆʢʩʠʜʘʪ 16,5 +0,7 +1,7  

ɹʘʡʢʘʣ 16,4 +0,6 +1,9  

ʕʢʦʩʠʣ 17,2 +1,4 +2,0  

ʧʨʦʨʘʱʝʥʥʳʡ 

ʢʘʨʪʦʬʝʣʴ 

ʂʦʥʪʨʦʣʴ 16,4  +2,0 +0,6 

ʆʢʩʠʜʘʪ 17,5 +1,1 +2,1 +1,0 

ɹʘʡʢʘʣ 16,9 +0,5 +1,8 +0,5 

ʕʢʦʩʠʣ 18,7 +2,3 +2,8 +1,5 

ʅʉʈ05(ɸɺʉ) ʪ/ʛʘ 2,6 1,3 0,9 0,9 

 

ʋ ʩʦʨʪʘ ʋʣʘʜʘʨ ʥʘ ʩʦʨʦʢʦʚʦʡ ʜʝʥʴ ʧʦʩʣʝ ʚʩʭʦʜʦʚ (1ï17 ʠʶʥʷ) ʪʘʤ, 

ʛʜʝ ʧʨʠʤʝʥʷʣʩʷ ʩʧʘʥʙʦʥʜ, ʠ ʧʨʦʚʦʜʠʣʘʩʴ ʧʦʩʘʜʢʘ ʧʨʦʨʘʱʝʥʥʳʤ 

ʢʘʨʪʦʬʝʣʝʤ, ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 16,4ï18,7ʪ/ʛʘ, ʙʝʟ ʫʢʨʳʪʠʷ (20ï21 

ʠʶʥʷ) ï 14,4ï15,9 ʪ/ʛʘ. 

ɺ ʚʘʨʠʘʥʪʘʭ, ʛʜʝ ʜʣʷ ʧʦʩʘʜʢʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʥʝ ʧʨʦʨʘʱʝʥʥʳʡ 

ʢʘʨʪʦʬʝʣʴ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʫʢʨʳʪʠʷ (ʩʧʘʥʙʦʥʜ), ʫʨʦʞʘʡʥʦʩʪʴ ʧʦʣʫʯʝʥʘ 

15,8ï17,2 ʪ/ʛʘ (29 ʠʶʥʷ) ʠ ʙʝʟ ʫʢʨʳʪʠʷ ï 13,7ï15,2 ʪ/ʛʘ (2ï4 ʠʶʣʷ). 

ɸʥʘʣʠʟ ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʦʩʘʜʢʘ ʧʨʦʨʘʱʝʥʥʳʤʠ 

ʢʣʫʙʥʷʤʠ ʠ ʫʢʨʳʪʠʝ ʩʧʘʥʙʦʥʜʦʤ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʨʘʥʥʶʶ ʧʨʦʜʫʢʮʠʶ 

ʢʘʨʪʦʬʝʣʷ, ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʚ ʪʦʨʛʦʚʫʶ ʩʝʪʴ ʥʘ 5 ʜʥʝʡ ʨʘʥʴʰʝ. ʕʪʠ 

ʘʛʨʦʧʨʠʝʤʳ ʧʦʟʚʦʣʷʶʪ ʫʚʝʣʠʯʠʪʴ ʫʨʦʞʘʡʥʦʩʪʴ ʦʪ 1,8 ʜʦ 2,8 ʪ/ʛʘ, ʘ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʚʘʨʠʘʥʪʫ ʩ ʥʝ ʧʨʦʨʘʱʝʥʥʳʤ ʢʘʨʪʦʬʝʣʝʤ ʠ ʥʝ ʫʢʨʳʪʳʤ 

ʩʧʘʥʙʦʥʜʦʤ ʥʘ 2,4ï3,5 ʪ/ʛʘ. ɺ ʚʘʨʠʘʥʪʘʭ, ʛʜʝ ʩʘʞʘʣʩʷ ʥʝ ʧʨʦʨʘʱʝʥʥʳʡ 

ʢʘʨʪʦʬʝʣʴ, ʥʦ ʫʢʨʳʪʳʡ ʩʧʘʥʙʦʥʜʦʤ, ʫʨʦʞʘʡʥʦʩʪʴ ʢʣʫʙʥʝʡ ʫʚʝʣʠʯʠʚʘʣʘʩʴ 

ʥʘ 1,7ï2,1 ʪ/ʛʘ. 

ʇʨʠʤʝʥʝʥʠʝ ʨʝʛʫʣʷʪʦʨʘ ʨʦʩʪʘ çʕʢʦʩʠʣè ʵʬʬʝʢʪʠʚʥʦ ʧʦ ʚʩʝʤ 

ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʘ ʚ ʧʝʨʚʳʡ ʩʨʦʢ ʫʙʦʨʢʠ, ʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ çɹʘʡʢʘʣè ʠ ʨʝʛʫʣʷʪʦʨʘ ʨʦʩʪʘ çʆʢʩʠʜʘʪ 

ʪʦʨʬʘè ʤʘʣʦʵʬʬʝʢʪʠʚʥʦ. ʇʨʝʧʘʨʘʪ çʕʢʦʩʠʣè ʫʚʝʣʠʯʠʚʘʝʪ ʫʨʦʞʘʡʥʦʩʪʴ 

ʢʘʨʪʦʬʝʣʷ ʧʦ ʚʩʝʤ ʚʘʨʠʘʥʪʘʤ, ʧʨʠʙʘʚʢʘ ʩʦʩʪʘʚʣʷʝʪ 1,4ï2,3 ʪ/ʛʘ, ʘ ʧʦ 

ʦʩʪʘʣʴʥʳʤ ʠʩʩʣʝʜʫʝʤʳʤ ʧʨʝʧʘʨʘʪʘʤ ʥʝ ʫʩʪʘʥʦʚʣʝʥʳ ʜʦʩʪʦʚʝʨʥʳʝ 

ʧʨʠʙʘʚʢʠ ʫʨʦʞʘʡʥʦʩʪʠ. 

ɺʪʦʨʦʡ ʩʨʦʢ ʫʙʦʨʢʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʦʚ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ 

ʥʝʩʢʦʣʴʢʦ ʠʥʦʝ, ʯʝʤ ʧʨʠ ʧʝʨʚʦʤ ʩʨʦʢʝ ʫʙʦʨʢʠ. ʕʪʦ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʙʦʣʝʝ 

ʜʣʠʪʝʣʴʥʳʤ ʧʝʨʠʦʜʦʤ ʚʝʛʝʪʘʮʠʠ, ʧʨʠ ʢʦʪʦʨʦʤ ʨʘʩʪʝʥʠʷ ʢʘʨʪʦʬʝʣʷ 

ʥʘʤʥʦʛʦ ʵʬʬʝʢʪʠʚʥʝʡ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ, ʚʭʦʜʷʱʠʝ ʚ 

ʩʦʩʪʘʚ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʠ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ. 

ʉʦʨʪ ʃʠʣʝʷ ʚʦ ʚʪʦʨʦʡ ʩʨʦʢ ʫʙʦʨʢʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʫʨʦʞʘʡʥʦʩʪʴ ʟʘ ʧʷʪʴ 

ʜʥʝʡ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʣʘʩʴ ʧʦ ʚʩʝʤ ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʘ ʠ ʥʘʭʦʜʠʣʘʩʴ ʚ 

ʧʨʠʜʝʣʘʭ ʦʪ 23,1 ʜʦ 30,7 ʪ/ʛʘ. ɸʥʘʣʠʟʠʨʫʷ ʚʣʠʷʥʠʝ ʬʘʢʪʦʨʦʚ ʤʝʞʜʫ ʩʦʙʦʡ 

ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʚ ʚʘʨʠʘʥʪʘʭ ʩ ʧʨʦʨʘʱʝʥʥʳʤ ʢʘʨʪʦʬʝʣʝʤ ʢʘʢ ʩ 

ʫʢʨʳʪʠʝʤ ʩʧʘʥʙʦʥʜʦʤ, ʪʘʢ ʠ ʙʝʟ ʥʝʛʦ ʫʨʦʞʘʡʥʦʩʪʴ ʚʳʰʝ ʥʘ 1,9ï4,9 ʪ/ʛʘ, 

ʯʝʤ ʚ ʚʘʨʠʘʥʪʘʭ ʩ ʥʝ ʧʨʦʨʘʱʝʥʥʳʤ ʢʘʨʪʦʬʝʣʝʤ. 
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ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʙʳʣʦ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ, ʥʝ 

ʪʦʣʴʢʦ ʩ ʧʨʝʧʘʨʘʪʦʤ çʕʢʦʩʠʣè. ʇʨʝʧʘʨʘʪ çʕʢʦʩʠʣè, ʪʘʢʞʝ ʢʘʢ ʠ ʧʦ 

ʧʝʨʚʦʤʫ ʩʨʦʢʫ ʫʙʦʨʢʠ, ʫʚʝʣʠʯʠʚʘʝʪ ʫʨʦʞʘʡʥʦʩʪʴ ʢʘʨʪʦʬʝʣʷ ʧʦ ʚʩʝʤ 

ʚʘʨʠʘʥʪʘʤ, ʧʨʠʙʘʚʢʘ ʩʦʩʪʘʚʣʷʝʪ 1,8ï4,0 ʪ/ʛʘ. ʇʨʠʤʝʥʝʥʠʝ 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ çɹʘʡʢʘʣè ʠ ʨʝʛʫʣʷʪʦʨʘ ʨʦʩʪʘ çʆʢʩʠʜʘʪ 

ʪʦʨʬʘè ʧʦʟʚʦʣʠʣʦ ʧʦʚʳʩʠʪʴ ʫʨʦʞʘʡʥʦʩʪʴ ʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ ʚ ʚʘʨʠʘʥʪʝ, 

ʛʜʝ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʧʨʦʨʘʱʠʚʘʥʠʝ ʢʣʫʙʥʝʡ ʠ ʫʢʨʳʪʠʝ ʧʦʩʘʜʦʢ ʢʘʨʪʦʬʝʣʷ 

ʩʧʘʥʙʦʥʜʦʤ, ʧʨʠʙʘʚʢʘ ʩʦʩʪʘʚʠʣʘ 3,6 ʠ 1,8 ʪ/ʛʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʈʘʩʪʝʥʠʷ 

ʢʘʨʪʦʬʝʣʷ ʥʘʤʥʦʛʦ ʵʬʬʝʢʪʠʚʥʝʡ ʠʩʧʦʣʴʟʫʶʪ ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ, 

ʚʭʦʜʷʱʠʝ ʚ ʩʦʩʪʘʚ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʠ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ, 

ʧʨʠ ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʦʤ ʧʝʨʠʦʜʝ ʚʝʛʝʪʘʮʠʠ. 

ɺʪʦʨʦʡ ʩʨʦʢ ʫʙʦʨʢʠ ʧʦ ʩʦʨʪʫ ʋʣʘʜʘʨ ʧʦʢʘʟʘʣ, ʯʪʦ ʫʨʦʞʘʡʥʦʩʪʴ ʟʘ 

ʧʷʪʴ ʜʥʝʡ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʣʘʩʴ ʧʦ ʚʩʝʤ ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʘ ʠ ʥʘʭʦʜʠʣʘʩʴ 

ʚ ʧʨʠʜʝʣʘʭ ʦʪ 17,8 ʜʦ 23,8 ʪ/ʛʘ. ɸʥʘʣʠʟʠʨʫʷ ʚʣʠʷʥʠʝ ʬʘʢʪʦʨʦʚ ʤʝʞʜʫ ʩʦʙʦʡ 

ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʚ ʚʘʨʠʘʥʪʘʭ ʩ ʧʨʦʨʘʱʝʥʥʳʤ ʢʘʨʪʦʬʝʣʝʤ ʠ 

ʫʢʨʳʪʳʤ ʩʧʘʥʙʦʥʜʦʤ ʫʨʦʞʘʡʥʦʩʪʴ ʚʳʰʝ ʥʘ 1,6ï2,6 ʪ/ʛʘ, ʯʝʤ ʚ ʚʘʨʠʘʥʪʝ ʩ 

ʥʝ ʧʨʦʨʘʱʝʥʥʳʤ ʢʘʨʪʦʬʝʣʝʤ (ʪʘʙʣʠʮʘ 3). 

 

ʊʘʙʣʠʮʘ 3 ï ɺʣʠʷʥʠʝ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʧʨʠʸʤʦʚ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʨʘʥʥʝʛʦ 

ʢʘʨʪʦʬʝʣʷ ʥʘ 45 ʜʝʥʴ ʧʦʩʣʝ ʚʩʭʦʜʦʚ, 2006ï2010 ʛʛ. 

 

ɺʘʨʠʘʥʪ 

ʋʨʦʞʘʡ-

ʥʦʩʪʴ, ʪ/ʛʘ 

+/-

ʬʘʢʪʦʨ 

ɸ 

+/- 

ʬʘʢʪʦ

ʨ ɺ 

+/- 

ʬʘʢʪ

ʦʨ ʉ 

ʫʢʨʳʪʠʝ 

(ʬʘʢʪʦʨ ɺ) 

ʩʝʤ. 

ʄʘʪʝʨʠʘʣ 

(ʬʘʢʪʦʨ ʉ) 

ʤʠʢʨʦʫʜʦʙʨ

. (ʬʘʢʪʦʨ ɸ) 

ʃʠʣʝʷ, 2007-2008 ʛʛ. 

ʙʝʟ 

ʫʢʨʳʪʠʷ 

ʩʧʘʥʙʦʥʜʦ

ʤ 

ʥʝ 

ʧʨʦʨʘʱʝʥʥʳ

ʡ ʢʘʨʪʦʬʝʣʴ 

ʂʦʥʪʨʦʣʴ 23,1    

ʆʢʩʠʜʘʪ 24,0 +1,0   

ɹʘʡʢʘʣ 23,5 +0,4   

ʕʢʦʩʠʣ 25,0 +1,9   

ʧʨʦʨʘʱʝʥʥʳ

ʡ ʢʘʨʪʦʬʝʣʴ 

ʂʦʥʪʨʦʣʴ 25,6   +2,5 

ʆʢʩʠʜʘʪ 26,0 +0,4  +1,9 

ɹʘʡʢʘʣ 26,8 +1,0  +3,1 

ʕʢʦʩʠʣ 28,1 +2,5  +3,1 

ʫʢʨʳʪʳʡ 

ʩʧʘʥʙʦʥʜʦ

ʤ 

ʥʝ 

ʧʨʦʨʘʱʝʥʥʳ

ʡ ʢʘʨʪʦʬʝʣʴ 

ʂʦʥʪʨʦʣʴ 24,3  +1,2  

ʆʢʩʠʜʘʪ 25,4 +1,1 +1,3  

ɹʘʡʢʘʣ 24,7 +0,6 +1,2  

ʕʢʦʩʠʣ 26,1 +1,8 +1,1  

ʧʨʦʨʘʱʝʥʥʳ

ʡ ʢʘʨʪʦʬʝʣʴ 

ʂʦʥʪʨʦʣʴ 26,7  +1,1 +2,4 

ʆʢʩʠʜʘʪ 30,3 +3,6 +4,3 +4,9 

ɹʘʡʢʘʣ 28,5 +1,8 +1,9 +3,8 

ʕʢʦʩʠʣ 30,7 +4,0 +2,6 +4,6 

ʅʉʈ05(ɸɺʉ) ʪ/ʛʘ 2,0 1,0 0,7 0,7 

ʋʣʘʜʘʨ, 2009-2010 ʛʛ. 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 3 

ʙʝʟ 

ʫʢʨʳʪʠʷ 

ʩʧʘʥʙʦʥʜʦ

ʤ 

ʥʝ 

ʧʨʦʨʘʱʝʥʥʳ

ʡ ʢʘʨʪʦʬʝʣʴ 

ʂʦʥʪʨʦʣʴ 17,8    

ʆʢʩʠʜʘʪ 19,4 +1,6   

ɹʘʡʢʘʣ 18,3 +0,5   

ʕʢʦʩʠʣ 20,4 +2,6   

ʧʨʦʨʘʱʝʥʥʳ

ʡ ʢʘʨʪʦʬʝʣʴ 

ʂʦʥʪʨʦʣʴ 18,6   +0,8 

ʆʢʩʠʜʘʪ 19,9 +1,3  +0,5 

ɹʘʡʢʘʣ 19,4 +0,8  +1,1 

ʕʢʦʩʠʣ 21,4 +2,8  +1,0 

ʫʢʨʳʪʳʡ 

ʩʧʘʥʙʦʥʜʦ

ʤ 

ʥʝ 

ʧʨʦʨʘʱʝʥʥʳ

ʡ ʢʘʨʪʦʬʝʣʴ 

ʂʦʥʪʨʦʣʴ 18,5  +0,7  

ʆʢʩʠʜʘʪ 20,1 +1,6 +0,7  

ɹʘʡʢʘʣ 19,2 +0,7 +0,9  

ʕʢʦʩʠʣ 21,2 +2,7 +0,8  

ʧʨʦʨʘʱʝʥʥʳ

ʡ ʢʘʨʪʦʬʝʣʴ 

ʂʦʥʪʨʦʣʴ 20,1  +1,5 +1,6 

ʆʢʩʠʜʘʪ 21,9 +1,8 +2,0 +1,8 

ɹʘʡʢʘʣ 20,7 +0,6 +1,3 +1,5 

  ʕʢʦʩʠʣ 23,8 +3,7 +2,4 +2,6 

ʅʉʈ05(ɸɺʉ) ʪ/ʛʘ 2,9 1,5 1,0 1,0 

 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ çʕʢʦʩʠʣè ʠ çʆʢʩʠʜʘʪ ʪʦʨʬʘè 

ʵʬʬʝʢʪʠʚʥʦ ʧʦ ʚʩʝʤ ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʘ ʚʦ ʚʪʦʨʦʡ ʩʨʦʢ ʫʙʦʨʢʠ. ʇʨʠ 

ʧʨʠʤʝʥʝʥʠʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʫʜʦʙʨʝʥʠʷ çɹʘʡʢʘʣè ʜʦʩʪʦʚʝʨʥʳʭ 

ʧʨʠʙʘʚʦʢ ʥʝ ʧʦʣʫʯʝʥʦ. ʇʨʝʧʘʨʘʪ çʕʢʦʩʠʣè, ʪʘʢʞʝ ʢʘʢ ʠ ʧʦ ʧʝʨʚʦʤʫ ʩʨʦʢʫ 

ʫʙʦʨʢʠ, ʫʚʝʣʠʯʠʚʘʝʪ ʫʨʦʞʘʡʥʦʩʪʴ ʢʘʨʪʦʬʝʣʷ ʧʦ ʚʩʝʤ ʚʘʨʠʘʥʪʘʤ, ʧʨʠʙʘʚʢʘ 

ʩʦʩʪʘʚʣʷʝʪ 2,6ï3,7 ʪ/ʛʘ. ɺʥʝʩʝʥʠʝ ʨʝʛʫʣʷʪʦʨʘ ʨʦʩʪʘ çʆʢʩʠʜʘʪ ʪʦʨʬʘè 

ʧʦʟʚʦʣʠʣʦ ʧʦʚʳʩʠʪʴ ʫʨʦʞʘʡʥʦʩʪʴ ʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ ʪʘʤ, ʛʜʝ 

ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʧʨʦʨʘʱʠʚʘʥʠʝ ʢʣʫʙʥʝʡ ʠ ʫʢʨʳʪʠʝ ʧʦʩʘʜʦʢ ʢʘʨʪʦʬʝʣʷ 

ʩʧʘʥʙʦʥʜʦʤ, ʘ ʪʘʢʞʝ ʠ ʙʝʟ ʵʪʠʭ ʘʛʨʦʧʨʠʝʤʦʚ, ʧʨʠʙʘʚʢʘ ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 1,6 

ʜʦ 1,8 ʪ/ʛʘ. 

ʅʘ ʬʨʘʢʮʠʦʥʥʳʡ ʩʦʩʪʘʚ ʢʣʫʙʥʝʡ ʧʦ ʠʩʩʣʝʜʫʝʤʳʤ ʩʦʨʪʘʤ ʃʠʣʝʷ ʠ 

ʋʣʘʜʘʨ ʟʘ ʜʚʘ ʩʨʦʢʘ ʫʙʦʨʢʠ ʦʪʤʝʯʝʥʦ ʚʣʠʷʥʠʝ ʚʩʝʭ ʬʘʢʪʦʨʦʚ. ʊʘʢ ʚ 

ʚʘʨʠʘʥʪʘʭ, ʛʜʝ ʧʨʠʤʝʥʷʣʠʩʴ ʧʨʦʨʘʱʝʥʥʳʝ ʢʣʫʙʥʠ ʩ ʫʢʨʳʪʠʝʤ ʩʧʘʥʙʦʥʜʦʤ 

ʠ ʙʝʟ ʫʢʨʳʪʠʷ, ʚʳʭʦʜ ʪʦʚʘʨʥʳʭ ʢʣʫʙʥʝʡ ʙʳʣ ʚʳʰʝ, ʯʝʤ ʚ ʚʘʨʠʘʥʪʘʭ ʩ ʥʝ 

ʧʨʦʨʘʱʝʥʥʳʤʠ ʢʣʫʙʥʷʤʠ ʠ ʚʘʨʴʠʨʦʚʘʣ ʦʪ 3 ʜʦ 22% ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʩʦʨʪʘ. ʇʨʠʤʝʥʝʥʠʝ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʠ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʥʝ 

ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʣʦ ʚʳʭʦʜ ʢʣʫʙʥʝʡ ʪʦʚʘʨʥʦʡ ʬʨʘʢʮʠʠ ʧʦ ʚʩʝʤ 

ʚʘʨʠʘʥʪʘʤ. ʄʘʩʩʘ ʢʣʫʙʥʝʡ ʥʘ ʦʜʠʥ ʢʫʩʪ ʧʦʚʳʰʘʣʘʩʴ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʧʨʝʧʘʨʘʪʘ çʕʢʦʩʠʣè, ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʟʘ ʩʯʝʪ ʢʣʫʙʥʝʡ ʤʝʣʢʦʡ ʬʨʘʢʮʠʠ ʠ 

ʪʦʚʘʨʥʦʡ ʥʘ 3ï9,0% ʧʦ ʩʦʨʪʫ ʃʠʣʝʷ ʠ 1,9ï4,4% ʫ ʩʦʨʪʘ ʋʣʘʜʘʨ. ʅʘʠʙʦʣʝʝ 

ʚʳʩʦʢʠʡ ʚʳʭʦʜ ʢʣʫʙʥʝʡ ʪʦʚʘʨʥʦʡ ʬʨʘʢʮʠʠ ʦʪʤʝʯʝʥ ʚ ʚʘʨʠʘʥʪʘʭ ʫʢʨʳʪʳʭ 

ʩʧʘʥʙʦʥʜʦʤ ʩ ʧʨʦʨʘʱʝʥʥʳʤʠ ʢʣʫʙʥʷʤʠ ʥʘ 40 ʜʝʥʴ ʧʦʩʣʝ ʚʩʭʦʜʦʚ, ʠ 

ʩʦʩʪʘʚʠʣ 51ï81% ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʨʪʘ. ʅʘ 45 ʜʝʥʴ ʧʦʩʣʝ ʚʩʭʦʜʦʚ ʚʳʭʦʜ 

ʪʦʚʘʨʥʳʭ ʢʣʫʙʥʝʡ ʙʳʣ ʚʳʰʝ ʥʘ 10ï20%, ʯʝʤ ʚ ʧʝʨʚʳʡ ʩʨʦʢ ʫʙʦʨʢʠ ʧʦ ʚʩʝʤ 

ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʘ (ʪʘʙʣʠʮʘ 4). 
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ʊʘʙʣʠʮʘ 4 ï ɺʣʠʷʥʠʝ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʧʨʠʸʤʦʚ ʥʘ ʬʨʘʢʮʠʦʥʥʳʡ ʩʦʩʪʘʚ 

ʢʣʫʙʥʝʡ ʥʘ 40ï45 ʜʝʥʴ ʧʦʩʣʝ ʚʩʭʦʜʦʚ, 2006ï2010 ʛʛ. 

 

 

ЗАКЛЮЧЕНИЕ 

 

ʋʢʨʳʪʠʝ ʧʦʩʘʜʦʢ ʩʧʘʥʙʦʥʜʦʤ ʠ ʧʨʦʨʘʱʠʚʘʥʠʝ ʢʘʨʪʦʬʝʣʷ 

ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʜʨʫʞʥʦʝ ʧʦʷʚʣʝʥʠʝ ʚʩʭʦʜʦʚ ʠ ʫʨʦʞʘʡʥʦʩʪʴ: 

ʚʩʭʦʜʳ ʢʘʨʪʦʬʝʣʷ ʧʦʷʚʣʷʶʪʩʷ ʥʘ 5ï18 ʜʥʝʡ ʨʘʥʴʰʝ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʧʦʣʫʯʠʪʴ ʧʝʨʚʳʡ ʫʨʦʞʘʡ ʨʘʥʥʝʛʦ ʢʘʨʪʦʬʝʣʷ ʥʘ 5ï19 ʜʥʝʡ ʨʘʥʴʰʝ ʠ 

ʧʦʚʳʩʠʪʴ ʫʨʦʞʘʡʥʦʩʪʴ ʥʘ 1,7ï2,9 ʪ/ʛʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʨʪʘ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʛʫʣʷʪʦʨʘ ʨʦʩʪʘ ʩ ʬʫʥʛʠʮʠʜʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ çʕʢʦʩʠʣè 

ʵʬʬʝʢʪʠʚʥʦ, ʧʨʠʙʘʚʢʘ ʫʨʦʞʘʷ ʩʦʩʪʘʚʠʣʘ 1,8ï4,0 ʪ/ʛʘ ʫ ʩʦʨʪʘ ʃʠʣʝʷ ʠ 2,6ï

3,7 ʫ ʩʦʨʪʘ ʋʣʘʜʘʨ. ɺʥʝʩʝʥʠʝ ʨʝʛʫʣʷʪʦʨʘ ʨʦʩʪʘ çʆʢʩʠʜʘʪ ʪʦʨʬʘè ʧʦʟʚʦʣʠʣʦ 

ʧʦʚʳʩʠʪʴ ʫʨʦʞʘʡʥʦʩʪʴ ʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ ʧʦ ʩʦʨʪʘʤ ʪʘʤ, ʛʜʝ 

ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʧʨʦʨʘʱʠʚʘʥʠʝ ʢʣʫʙʥʝʡ ʠ ʫʢʨʳʪʠʝ ʧʦʩʘʜʦʢ ʢʘʨʪʦʬʝʣʷ 

ʩʧʘʥʙʦʥʜʦʤ, ʘ ʪʘʢʞʝ ʠ ʙʝʟ ʵʪʠʭ ʘʛʨʦʧʨʠʝʤʦʚ, ʧʨʠʙʘʚʢʘ ʧʨʠ ʵʪʦʤ 

ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 1,0 ʜʦ 2,9 ʪ/ʛʘ. ʇʨʠʤʝʥʝʥʠʝ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʫʜʦʙʨʝʥʠʡ çɹʘʡʢʘʣè ʤʘʣʦʵʬʬʝʢʪʠʚʥʳ. 

ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʠʡ ʚʳʭʦʜ ʢʣʫʙʥʝʡ ʪʦʚʘʨʥʦʡ ʬʨʘʢʮʠʠ ʦʪʤʝʯʝʥ ʚ 

ʚʘʨʠʘʥʪʘʭ ʫʢʨʳʪʳʭ ʩʧʘʥʙʦʥʜʦʤ ʩ ʧʨʦʨʘʱʝʥʥʳʤʠ ʢʣʫʙʥʷʤʠ ʥʘ 40 ʜʝʥʴ 

ʧʦʩʣʝ ʚʩʭʦʜʦʚ, ʠ ʩʦʩʪʘʚʠʣ 51ï81% ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʨʪʘ. ʅʘ 45 ʜʝʥʴ 

ʧʦʩʣʝ ʚʩʭʦʜʦʚ ʚʳʭʦʜ ʪʦʚʘʨʥʳʭ ʢʣʫʙʥʝʡ ʙʳʣ ʚʳʰʝ ʥʘ 10ï20%, ʯʝʤ ʚ 

ʧʝʨʚʳʡ ʩʨʦʢ ʫʙʦʨʢʠ ʧʦ ʚʩʝʤ ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʘ. 

ɺʘʨʠʘʥʪ ʦʧʳʪʘ ɺʳʭʦʜ ʪʦʚʘʨʥʳʭ ʢʣʫʙʥʝʡ, % 

ʫʢʨʳʪʠʝ 

(ʬʘʢʪʦʨ ɺ) 

ʩʝʤ. 

ʤʘʪʝʨʠʘʣ 

(ʬʘʢʪʦʨ ʉ) 

ʤʠʢʨʦʫʜʦʙ

ʨ. (ʬʘʢʪʦʨ 

ɸ) 

40 ʜʝʥʴ ʧʦʣʝ 

ʚʩʭʦʜʦʚ 

45 ʜʝʥʴ ʧʦʣʝ 

ʚʩʭʦʜʦʚ 

ʃʠʣʝʷ ʋʣʘʜʘʨ ʃʠʣʝʷ ʋʣʘʜʘʨ 

ʙʝʟ 

ʫʢʨʳʪʠʷ 

ʩʧʘʥʙʦʥʜʦʤ 

ʥʝ 

ʧʨʦʨʘʱʝʥʥʳʡ 

ʢʘʨʪʦʬʝʣʴ 

ʂʦʥʪʨʦʣʴ 50,2 44,2 79,8 62,3 

ʆʢʩʠʜʘʪ 60,8 46,5 84,1 66,8 

ɹʘʡʢʘʣ 56,6 44,1 78,2 66,9 

ʕʢʦʩʠʣ 57,0 46,5 83,8 68,6 

ʧʨʦʨʘʱʝʥʥʳʡ 

ʢʘʨʪʦʬʝʣʴ 

ʂʦʥʪʨʦʣʴ 72,1 46,5 80,7 66,6 

ʆʢʩʠʜʘʪ 73,9 49,8 86,4 69,8 

ɹʘʡʢʘʣ 72,7 48,4 83,0 68,1 

ʕʢʦʩʠʣ 75,4 51,6 88,6 71,2 

ʫʢʨʳʪʳʡ 

ʩʧʘʥʙʦʥʜʦʤ 

ʥʝ 

ʧʨʦʨʘʱʝʥʥʳʡ 

ʢʘʨʪʦʬʝʣʴ 

ʂʦʥʪʨʦʣʴ 62,5 45,5 79,9 66,7 

ʆʢʩʠʜʘʪ 61,0 49,2 79,4 68,8 

ɹʘʡʢʘʣ 57,5 48,2 81,1 67,1 

ʕʢʦʩʠʣ 65,5 49,9 82,9 70,4 

ʧʨʦʨʘʱʝʥʥʳʡ 

ʢʘʨʪʦʬʝʣʴ 

ʂʦʥʪʨʦʣ ɹ 75,5 50,7 82,2 67,0 

ʆʢʩʠʜʘʪ 75,0 52,2 81,5 68,6 

ɹʘʡʢʘʣ 72,1 50,5 82,4 68,7 

ʕʢʦʩʠʣ 79,5 54,9 90,1 71,5 
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INFLUENCE OF SYSTEM OF AGROTEC HNICAL METHODS ON 

PRODUCTIVITY AND QUALITY OF THE EARLY POTATO  

 

SIDORENKO T.N., TIKHONOVA L.G. 
 

SUMMARY  

 

Comparative estimations of application of microbiological fertilizers, 

regulators of growth, their influence on productivity, and also efficiency 

ʧʨʦʨʘʱʠʚʘʥʠʷ and shelters of plantings spanbond are given. Sprouting a 

landing material and shelter of plantings of a potato spanbond allow to receive 

shoots for 5-18 days earlier, and the first crop of an early potato for 5-19 days 

earlier and to raise productivity on 1,7-2,9 t/ha, with an exit of commodity 

tubers to 51-81%. 
 

Keywords: potato, variety, productivity, structure, sprouting, growth 

regulators, microbiological fertilizers, spanbond, Belarus. 
 

ʇʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 07.05.2013 ʛ. 



ʈɸɿɼɽʃ 5. ʉɽʄɽʅʆɺʆɼʉʊɺʆ ʀ ʊɽʍʅʆʃʆɻʀʀ ʇʈʆʀɿɺʆɼʉʊɺɸ ʂɸʈʊʆʌɽʃʗ 

 

171 

ʋɼʂ 635.21.24.491:632.937.15 

 

ВЫРАЩИВАНИЕ КАРТОФЕЛЯ ПО ТРАДИЦИОННОЙ И 

ЭКОЛОГИЗИРОВАННОЙ ТЕХНОЛОГИИ  

 

Сокол С.В.
1
, Курейчик Н.А.

1
, Фицуро Д.Д.

2
, Пищенко Л.И.

2
, 

Турко С.А.
2
 

1
ʈʋʇ çʄʠʥʩʢʘʷ ʆʉʍʆʉ ʅɸʅ ɹʝʣʘʨʫʩʠè  

2
ʈʋʇ çʅʇʎ ʅɸʅ ɹʝʣʘʨʫʩʠ ʧʦ ʢʘʨʪʦʬʝʣʝʚʦʜʩʪʚʫ ʠ ʧʣʦʜʦʦʚʦʱʝʚʦʜʩʪʚʫè  

ɽ-mail: ya.sok-82@yandex.ru  

ɽ-mail: d-fitsuro@tut.by  

 

РЕЗЮМЕ 

 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʵʢʦʣʦʛʠʟʠʨʦʚʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚʳʨʘʱʠʚʘʥʠʷ ʢʘʨʪʦʬʝʣʷ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʠʥʪʝʥʩʠʚʥʳʤ, ʪʨʘʜʠʮʠʦʥʥʳʤ ʩʧʦʩʦʙʦʤ ʥʘ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʦʡ 

ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʦʡ ʠ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʦʡ ʩʫʧʝʩʯʘʥʦʡ ʧʦʯʚʘʭ ʚ ʫʩʣʦʚʠʷʭ 

ʄʠʥʩʢʦʡ ʦʙʣʘʩʪʠ. ʇʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʫʨʦʞʘʡʥʦʩʪʠ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ, 

ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʧʦʨʘʞʘʝʤʦʩʪʴ ʢʣʫʙʥʝʡ ʦʩʥʦʚʥʳʤʠ 

ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠ ʜʚʫʭ ʩʧʦʩʦʙʘʭ 

ʚʦʟʜʝʣʳʚʘʥʠʷ.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʨʪʦʬʝʣʴ, ʩʦʨʪ, ʵʢʦʣʦʛʠʟʠʨʦʚʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ, 

ʧʦʯʚʘ, ʦʨʛʘʥʠʯʝʩʢʦʝ ʟʝʤʣʝʜʝʣʠʝ, ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ, 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ɹʝʣʘʨʫʩʴ. 

 

ВВЕДЕНИЕ 

 

ɿʘ ʧʦʩʣʝʜʥʠʝ 50ï60 ʣʝʪ ʟʘʤʝʪʥʦ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘʛʨʫʟʢʘ ʠʥʪʝʥʩʠʚʥʦʛʦ 

ʟʝʤʣʝʜʝʣʠʷ ʥʘ ʘʛʨʘʨʥʫʶ ʵʢʦʩʠʩʪʝʤʫ ʩ ʚʥʝʩʝʥʠʝʤ ʚʳʩʦʢʠʭ ʜʦʟ 

ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʧʝʩʪʠʮʠʜʦʚ (ʛʝʨʙʠʮʠʜʦʚ, ʬʫʥʛʠʮʠʜʦʚ), ʯʪʦ 

ʫʩʫʛʫʙʣʷʝʪ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ʇʨʦʠʩʭʦʜʠʪ 

ʥʘʢʦʧʣʝʥʠʝ ʚ ʧʦʯʚʝ ʦʩʪʘʪʢʦʚ ʭʠʤʠʢʘʪʦʚ, ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ, ʫʭʫʜʰʘʶʪʩʷ 

ʬʠʟʠʯʝʩʢʠʝ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚʳ, ʚʩʝ ʙʦʣʴʰʝʝ ʨʘʟʚʠʪʠʝ 

ʧʦʣʫʯʘʶʪ ʵʨʦʟʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ, ʠʟ ʧʦʯʚʳ ʚʳʤʳʚʘʶʪʩʷ ʧʠʪʘʪʝʣʴʥʳʝ 

ʚʝʱʝʩʪʚʘ, ʟʘʛʨʷʟʥʷʷ ʨʝʢʠ ʠ ʦʟʝʨʘ. ɺ ʠʥʪʝʨʝʩʘʭ ʯʝʣʦʚʝʢʘ ʠ ʦʙʱʝʩʪʚʘ 

ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʚʠʪʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ 

ʩ ʟʘʢʦʥʘʤʠ ʧʨʠʨʦʜʳ [4]. ɺʩʝ ʵʪʦ ʦʙʫʩʣʦʚʠʣʦ ʚ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ 

ʩʪʨʝʤʣʝʥʠʝ ʢ ʧʦʠʩʢʫ ʪʘʢʠʭ ʧʨʠʝʤʦʚ ʠ ʩʠʩʪʝʤ ʟʝʤʣʝʜʝʣʠʷ, ʢʦʪʦʨʳʝ ʷʚʠʣʠʩʴ 

ʙʳ ʘʣʴʪʝʨʥʘʪʠʚʦʡ ʩʣʦʞʠʚʰʠʤʩʷ ʤʝʪʦʜʘʤ, ʠ ʙʳʣʠ ʙʳ ʩʚʦʙʦʜʥʳ ʦʪ 

ʧʨʠʩʫʱʠʭ ʠʤ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ɺʦʟʥʠʢʣʦ ʚʥʘʯʘʣʝ ʩʪʠʭʠʡʥʦʝ, ʘ ʧʦʟʜʥʝʝ ï ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ ʦʬʦʨʤʠʚʰʝʝʩʷ 

ʪʝʯʝʥʠʝ, ʚʢʣʶʯʘʶʱʝʝ ʨʷʜ ʥʘʧʨʘʚʣʝʥʠʡ ʠ ʦʙʲʝʜʠʥʝʥʥʦʝ ʧʦʜ ʦʙʱʠʤ 
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ʥʘʟʚʘʥʠʝʤ çʦʨʛʘʥʠʯʝʩʢʦʝè, çʵʢʦʣʦʛʠʯʝʩʢʦʝè ʠʣʠ çʘʣʴʪʝʨʥʘʪʠʚʥʦʝ 

ʟʝʤʣʝʜʝʣʠʝè [6]. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʆʆʅ 

ʧʦ ʧʨʦʜʦʚʦʣʴʩʪʚʠʶ ʠ ʩʝʣʴʩʢʦʤʫ ʭʦʟʷʡʩʪʚʫ FAO (Food and Agriculture 

Organization), ʦʨʛʘʥʠʯʝʩʢʦʝ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ï ʵʪʦ çʢʦʤʧʣʝʢʩʥʘʷ 

ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʦʤ, ʢʦʪʦʨʘʷ ʩʪʠʤʫʣʠʨʫʝʪ ʠ ʫʩʠʣʠʚʘʝʪ 

ʙʣʘʛʦʧʦʣʫʯʠʝ ʘʛʨʘʨʥʦʡ ʵʢʦʩʠʩʪʝʤʳ, ʚʢʣʶʯʘʷ ʙʠʦʣʦʛʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ, 

ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʮʠʢʣʳ ʠ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʦʯʚʳ, ʯʪʦ ʜʦʩʪʠʛʘʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʘʛʨʦʥʦʤʠʯʝʩʢʠʭ, ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʤʝʭʘʥʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʶ ʩʠʥʪʝʪʠʯʝʩʢʠʭ 

ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʚʥʫʪʨʠ ʩʠʩʪʝʤʳè [8].  

ʆʨʛʘʥʠʯʝʩʢʦʝ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʫʩʧʝʰʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʙʦʣʝʝ ʯʝʤ ʚ 

160 ʩʪʨʘʥʘʭ ʥʘ ʚʩʝʭ ʢʦʥʪʠʥʝʥʪʘʭ ʠ ʟʘʥʠʤʘʝʪ ʙʦʣʝʝ 37 ʤʣʥ. ʛʘ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ. ɺ 2010 ʛʦʜʫ ʤʠʨʦʚʦʡ ʨʳʥʦʢ ʦʨʛʘʥʠʯʝʩʢʦʡ 

ʧʨʦʜʫʢʮʠʠ ʩʦʩʪʘʚʠʣ 44,5 ʤʣʨʜ. ú, ʠ ʦʙʦʨʦʪ ʧʦʩʪʦʷʥʥʦ ʨʘʩʪʝʪ, ʥʝʩʤʦʪʨʷ ʥʘ 

ʧʝʨʠʦʜʠʯʝʩʢʦʝ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʢʨʠʟʠʩʦʚ. ʇʦʢʘ ʝʛʦ ʜʦʣʷ ʥʝ 

ʚʝʣʠʢʘ, ʦʜʥʘʢʦ ʤʥʦʛʠʝ ʵʢʩʧʝʨʪʳ ʧʨʠʟʥʘʶʪ, ʯʪʦ ʟʘ ʦʨʛʘʥʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ 

ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʘ ʙʦʣʴʰʠʝ ʧʝʨʩʧʝʢʪʠʚʳ. ɽʛʦ ʮʝʣʴ ï ʥʝ ʪʦʣʴʢʦ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʥʦ ʠ ʩʦʭʨʘʥʝʥʠʝ ʟʜʦʨʦʚʴʷ 

ʧʨʠʨʦʜʳ. ʀʤʝʥʥʦ ʩʦʩʪʦʷʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ï ʦʩʥʦʚʘ ʟʜʦʨʦʚʴʷ ʠ 

ʙʣʘʛʦʧʦʣʫʯʠʷ ʯʝʣʦʚʝʢʘ.  

ʆʆʅ ʦʧʨʝʜʝʣʷʝʪ ʦʨʛʘʥʠʯʝʩʢʦʝ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʢʘʢ ʮʝʣʦʩʪʥʫʶ 

ʧʠʱʝʚʫʶ ʮʝʧʴ, ʚ ʢʦʪʦʨʦʡ ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʭʠʤʠʯʝʩʢʠ ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʝ 

ʫʜʦʙʨʝʥʠʷ ʠ ʧʝʩʪʠʮʠʜʳ, ʟʘʛʨʷʟʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʩʚʝʜʝʥʦ ʢ 

ʤʠʥʠʤʫʤʫ, ʘ ʧʨʦʜʦʚʦʣʴʩʪʚʠʝ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʤ. ʆʥʦ 

ʦʧʠʨʘʝʪʩʷ ʥʘ ʫʧʨʘʚʣʝʥʠʝ ʘʛʨʘʨʥʦʡ ʵʢʦʩʠʩʪʝʤʦʡ, ʫʤʝʥʴʰʘʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʚʥʝʰʥʠʭ ʨʝʩʫʨʩʦʚ, ʠ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʫʩʪʦʡʯʠʚʦʡ ʤʦʜʝʣʴʶ 

ʩʝʣɹʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ [4]. 

ʄʥʦʛʦʣʝʪʥʷʷ ʧʨʘʢʪʠʢʘ ʧʦʢʘʟʘʣʘ ʵʢʦʥʦʤʠʯʝʩʢʠʝ, ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠ 

ʩʦʮʠʘʣʴʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʜʘʥʥʦʛʦ ʚʠʜʘ ʟʝʤʣʝʜʝʣʠʷ. ʉʨʝʜʠ ʢʦʪʦʨʳʭ 

ʩʯʠʪʘʶʪʩʷ: 1) ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʦʪ ʠʩʪʦʯʥʠʢʦʚ ʧʦʩʪʘʚʦʢ 

ʫʜʦʙʨʝʥʠʡ, ʷʜʦʭʠʤʠʢʘʪʦʚ; 2) ʫʤʝʥʴʰʝʥʠʝ ʵʥʝʨʛʦʟʘʪʨʘʪ; 3) ʩʥʠʞʝʥʠʝ 

ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ; 4) ʫʚʝʣʠʯʝʥʠʝ ʤʝʩʪ ʦʙʠʪʘʥʠʷ ʞʠʚʳʭ 

ʦʨʛʘʥʠʟʤʦʚ; 5) ʨʝʰʝʥʠʝ ʚʦʧʨʦʩʘ ʪʨʫʜʦʚʦʡ ʟʘʥʷʪʦʩʪʠ ʠ ʧʦʚʳʰʝʥʠʝ 

ʢʦʣʠʯʝʩʪʚʘ ʨʘʙʦʯʠʭ ʤʝʩʪ; 6) ʫʤʝʥʴʰʝʥʠʝ ʚʨʝʜʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤ 

ʞʠʚʦʪʥʳʤ; 7) ʚʳʩʦʢʠʝ ʚʢʫʩʦʚʳʝ ʠ ʧʠʪʘʪʝʣʴʥʳʝ ʢʘʯʝʩʪʚʘ ʧʨʦʠʟʚʦʜʠʤʦʡ 

ʧʨʦʜʫʢʮʠʠ [2]. 

ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ ʉʦʚʝʪʘ ʄʠʥʠʩʪʨʦʚ ʈɹ ˉ 639 ʦʪ 12.07.2012 ʛ. ʦ 

ʨʘʟʚʠʪʠʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ ɹʝʣʘʨʫʩʠ, ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ 

ʧʣʘʥ ʚʳʧʦʣʥʝʥʠʷ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʚʳʧʫʩʢʘ ʦʨʛʘʥʠʯʝʩʢʦʡ 

ʧʨʦʜʫʢʮʠʠ, ʚʢʣʶʯʘʶʱʠʡ ʨʘʟʨʘʙʦʪʢʫ ʧʨʦʝʢʪʘ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʛʦ ʘʢʪʘ çʆʙ 

ʦʨʛʘʥʠʯʝʩʢʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝè. ʈʘʟʚʠʪʠʝ ʚ ɹʝʣʘʨʫʩʠ ʫʩʪʦʡʯʠʚʦʛʦ 

ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʨʝʜʦʧʨʝʜʝʣʷʶʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʙʝʣʦʨʫʩʩʢʦʛʦ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʢʘʢ ʩ ʨʳʥʢʦʤ ʩʙʳʪʘ ʚʥʫʪʨʠ ʩʪʘʥʳ, ʪʘʢ 

ʠ ʩ ʧʦʩʪʘʚʢʘʤʠ ʧʨʦʜʫʢʮʠʠ ʥʘ ʵʢʩʧʦʨʪ. ʈʘʟʨʘʙʦʪʢʘ ʵʢʦʣʦʛʠʟʠʨʦʚʘʥʥʦʡ 
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ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʫʯʝʥʠʷ ʪʦʚʘʨʥʦʛʦ ʫʨʦʞʘʷ ʢʘʨʪʦʬʝʣʷ ʥʘ ʫʨʦʚʥʝ 20ï25 ʪ/ʛʘ 

ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ. 

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ, ʮʝʣʴʶ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʠʣʘʩʴ 

ʨʘʟʨʘʙʦʪʢʘ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʪʝʭʥʦʣʦʛʠʠ ʚʳʨʘʱʠʚʘʥʠʷ ʢʘʨʪʦʬʝʣʷ ʧʦ 

ʵʢʦʣʦʛʠʟʠʨʦʚʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʩ ʩʦʨʪʘʤʠ ʨʘʟʥʦʛʦ ʩʨʦʢʘ ʩʦʟʨʝʚʘʥʠʷ ʧʦ 

ʩʪʝʧʝʥʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʨʘʟʣʠʯʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ, ʦʧʨʝʜʝʣʝʥʠʷ ʚʣʠʷʥʠʷ 

ʜʚʫʭ ʪʝʭʥʦʣʦʛʠʡ ʚʦʟʜʝʣʳʚʘʥʠʷ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ, ʙʠʦʭʠʤʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʢʣʫʙʥʝʡ ʠ ʦʮʝʥʢʘ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʳʨʘʱʠʚʘʥʠʷ 

ʧʦ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ. 

 

МАТЕРИАЛЫ И МЕТОДИКА 

 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʵʢʦʣʦʛʠʟʠʨʦʚʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ 

ʚʳʨʘʱʠʚʘʥʠʷ ʢʘʨʪʦʬʝʣʷ ʧʨʦʚʦʜʠʣʠ ʚ 2011ï2012 ʛʛ. ʥʘ ʧʦʣʷʭ 

ʘʛʨʦʪʝʭʥʠʯʝʩʢʦʛʦ ʩʝʚʦʦʙʦʨʦʪʘ ʈʋʇ çʅʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʡ ʮʝʥʪʨ ʅɸʅ 

ɹʝʣʘʨʫʩʠ ʧʦ ʢʘʨʪʦʬʝʣʝʚʦʜʩʪʚʫ ʠ ʧʣʦʜʦʦʚʦʱʝʚʦʜʩʪʚʫè ʠ ʈʋʇ çʄʠʥʩʢʘʷ 

ʦʙʣʘʩʪʥʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʦʧʳʪʥʘʷ ʩʪʘʥʮʠʷ ʅɸʅ ɹʝʣʘʨʫʩʠè: 

ï ʧʦʯʚʘ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʘʷ ʩʫʛʣʠʥʠʩʪʘʷ (ʧ. ʉʘʤʦʭʚʘʣʦʚʠʯʠ,
 

ʄʠʥʩʢʦʛʦ ʨ-ʥʘ ʠ ʦʙʣʘʩʪʠ), ʨʘʟʚʠʚʘʶʱʘʷʩʷ ʥʘ ʩʨʝʜʥʝʤ ʣʸʩʩʦʚʠʜʥʦʤ 

ʩʫʛʣʠʥʢʝ, ʧʦʜʩʪʠʣʘʝʤʦʤ ʩ ʛʣʫʙʠʥʳ 1,5 ʤ ʤʦʨʝʥʳʤ ʩʫʛʣʠʥʢʦʤ, ʛʜʝ 

ʧʘʭʦʪʥʳʡ ʛʦʨʠʟʦʥʪ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʘʛʨʦʭʠʤʠʯʝʩʢʠʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ: ʨʅKCl ï 5,1ï5,3, ʩʦʜʝʨʞʘʥʠʝ ʧʦʜʚʠʞʥʳʭ ʬʦʨʤ ʬʦʩʬʦʨʘ ʠ 

ʢʘʣʠʷ ï 144ï164 ʠ 302ï357 ʤʛ/ʢʛ ʧʦʯʚʳ, ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ (ʤʝʜʴ ï 1,7ï2,2 

ʤʛ/ʢʛ; ʙʦʨ ï 0,8ï1,3; ʮʠʥʢ ï 1,0ï1,3; ʤʘʨʛʘʥʝʮ ï 6,4-6,9; ʤʘʛʥʠʡ ï 47,5ï113,0 

ʤʛ/ʢʛ), ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ï 1,9ï2,1%. 

ï ʧʦʯʚʘ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʘʷ ʩʫʧʝʩʯʘʥʘʷ (ʜ. ʅʘʪʘʣʴʝʚʩʢ, ʏʝʨʚʝʥʩʢʦʛʦ 

ʨ-ʥʘ ʄʠʥʩʢʦʡ ʦʙʣʘʩʪʠ), ʧʦʜʩʪʠʣʘʝʤʘʷ ʩ ʛʣʫʙʠʥʳ 1,0ï1,2 ʤ ʤʦʨʝʥʳʤ 

ʩʫʛʣʠʥʢʦʤ, ʤʦʱʥʦʩʪʴ ʧʘʭʦʪʥʦʛʦ ʛʦʨʠʟʦʥʪʘ 20ï22 ʩʤ. ʇʨʝʜʰʝʩʪʚʝʥʥʠʢ ï 

ʦʟʠʤʳʝ ʟʝʨʥʦʚʳʝ. ʇʦʯʚʘ ʭʦʨʦʰʦ ʦʢʫʣʴʪʫʨʝʥʥʘʷ ʩʦ ʩʣʝʜʫʶʱʠʤʠ 

ʘʛʨʦʭʠʤʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ: ʨʅKCl ï 5,9ï6,0; ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ï 

2,4%; ʩʫʤʤʘ ʧʦʛʣʦʱʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ ï 10,2; ʩʪʝʧʝʥʴ ʥʘʩʳʱʝʥʥʦʩʪʠ 

ʦʩʥʦʚʘʥʠʷʤʠ ï 89,2%; ʧʦʜʚʠʞʥʳʡ ʬʦʩʬʦʨ ʠ ʦʙʤʝʥʥʳʡ ʢʘʣʠʡ ï 280ï290 ʠ 

180-190 ʤʛ/ʢʛ ʧʦʯʚʳ. 

ʉʦʜʝʨʞʘʥʠʝ ʧʦʜʚʠʞʥʳʭ ʬʦʨʤ ʬʦʩʬʦʨʘ ʠ ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ 

ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʧʦ ʂʠʨʩʘʥʦʚʫ, ʛʠʜʨʦʣʠʪʠʯʝʩʢʫʶ ʢʠʩʣʦʪʥʦʩʪʴ ʧʦ ʂʘʧʧʝʥʫ, 

ʨʅ ï ʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ, ʩʫʤʤʘ ʧʦʛʣʦʱʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ ï ʧʦ ʂʘʧʧʝʥʫ-

ɻʠʣʴʢʦʚʠʮʫ, ʛʫʤʫʩ ï ʧʦ ʊʶʨʠʥʫ [5]. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʣʫʞʠʣʠ ʩʦʨʪʘ ʢʘʨʪʦʬʝʣʷ ʙʝʣʦʨʫʩʩʢʦʡ  

ʩʝʣʝʢʮʠʠ: ʃʠʣʝʷ (ʨʘʥʥʠʡ), ʉʢʘʨʙ (ʩʨʝʜʥʝʩʧʝʣʳʡ), ʈʘʛʥʝʜʘ 

(ʩʨʝʜʥʝʧʦʟʜʥʠʡ). ʇʦʩʘʜʢʫ ʢʣʫʙʥʝʡ ʧʨʦʚʦʜʠʣʠ ʚ ʦʧʪʠʤʘʣʴʥʳʝ 

ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʩʨʦʢʠ, ʧʝʨʚʦʡ ʜʝʢʘʜʝ ʤʘʷ, ʢʣʦʥʦʚʦʡ ʩʘʞʘʣʢʦʡ ʉʅ-4ʂ ʚ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʥʘʨʝʟʘʥʥʳʝ ʛʨʝʙʥʠ ʩ ʤʝʞʜʫʨʷʜʴʷʤʠ 70 ʩʤ.  

ʇʦʚʪʦʨʥʦʩʪʴ ʦʧʳʪʘ ʯʝʪʳʨʸʭʢʨʘʪʥʘʷ, ʚ ʧʦʚʪʦʨʥʦʩʪʠ 4 ʨʷʜʢʘ, 

ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʢʣʫʙʥʷʤʠ ʚ ʨʷʜʢʝ 25ï30 ʩʤ, ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʜʝʣʷʥʢʠ 

28,0ï60,0 ʤ
2
, ʫʯʝʪʥʘʷ ï 25,2ï50,0ʤ

2
. ʄʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ ʧʨʠ 
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ʪʨʘʜʠʮʠʦʥʥʦʤ ʩʧʦʩʦʙʝ ʚʳʨʘʱʠʚʘʥʠʷ ʚʥʦʩʠʣʠ ʚ ʜʦʟʝ N90P60K150 ʧʦʜ 

ʢʫʣʴʪʠʚʘʮʠʶ. 

ʇʨʠ ʪʨʘʜʠʮʠʦʥʥʦʤ ʩʧʦʩʦʙʝ ʚʦʟʜʝʣʳʚʘʥʠʷ ʚ ʙʦʨʴʙʝ ʩ ʩʦʨʥʷʢʘʤʠ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʨʝʧʘʨʘʪ ʟʝʥʢʦʨ (0,75 ʢʛ/ʛʘ) ʧʝʨʝʜ ʚʩʭʦʜʘʤʠ ʢʘʨʪʦʬʝʣʷ. 

ʇʨʦʪʠʚ ʬʠʪʦʬʪʦʨʦʟʘ ʧʨʠʤʝʥʷʣʠ ʧʨʝʧʘʨʘʪʳ ʘʢʨʦʙʘʪ ʄʎ (2,0 ʢʛ/ʛʘ), ʜʠʪʘʥ 

ʄ-45 (1,5 ʢʛ/ʛʘ), ʪʨʘʡʜʝʢʩ (1,5 ʢʛ/ʛʘ). ʋʥʠʯʪʦʞʝʥʠʝ ʢʦʣʦʨʘʜʩʢʦʛʦ ʞʫʢʘ ʠ 

ʪʣʝʡ ʧʨʦʚʦʜʠʣʠ ʧʨʝʧʘʨʘʪʦʤ ʘʢʪʘʨʘ, ɺɼɻ (0,08 ʢʛ/ʛʘ). 

ʇʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʢʘʨʪʦʬʝʣʷ ʵʢʦʣʦʛʠʟʠʨʦʚʘʥʥʳʤ ʩʧʦʩʦʙʦʤ ʜʣʷ 

ʟʘʱʠʪʳ ʦʪ  ʬʠʪʦʬʪʦʨʦʟʘ ʧʨʠʤʝʥʷʣʠ ʙʘʢʪʦʬʠʪ (5 ʣ/ʛʘ), 3ï5 ʦʙʨʘʙʦʪʢʠ ʚ 

ʧʝʨʠʦʜ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʧʦʷʚʣʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʟʘʙʦʣʝʚʘʥʠʡ. 

ʋʥʠʯʪʦʞʝʥʠʝ ʢʦʣʦʨʘʜʩʢʦʛʦ ʞʫʢʘ ʧʨʦʚʦʜʠʣʠ ʧʨʝʧʘʨʘʪʦʤ ʙʠʪʦʢʩʠʙʘʮʠʣʣʠʥ, 

3 ʢʛ/ʛʘ. ɼʣʷ ʙʦʨʴʙʳ ʩ ʩʦʨʥʳʤʠ ʨʘʩʪʝʥʠʷʤʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʝʭʘʥʠʯʝʩʢʠʡ 

ʩʧʦʩʦʙ, ʪ.ʝ. ʚʳʧʦʣʥʷʣʠ 2ï3 ʤʝʞʜʫʨʷʜʥʳʝ ʦʙʨʘʙʦʪʢʠ ʢʫʣʴʪʠʚʘʪʦʨʘʤʠ ɸʂ-

2,8. ɼʣʷ ʣʫʯʰʝʛʦ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ ʧʨʦʚʦʜʠʣʠ ʜʚʫʢʨʘʪʥʫʶ ʦʙʨʘʙʦʪʢʫ 

ʨʘʩʪʝʥʠʡ ʚ ʬʘʟʫ ʙʫʪʦʥʠʟʘʮʠʠ ʧʨʠʨʦʜʥʳʤ ʨʝʛʫʣʷʪʦʨʦʤ ʨʦʩʪʘ ʵʢʦʩʠʣ, 5% 

ʚ.ʵ. 200 ʤʣ/ʛʘ [3,6,7]. 

ʇʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʚʝʛʝʪʘʮʠʦʥʥʳʭ ʧʝʨʠʦʜʦʚ 2011ï2012 ʛʛ. ʢʘʢ ʧʦ 

ʪʝʧʣʦʚʦʤʫ, ʪʘʢ ʠ ʧʦ ʚʣʘʞʥʦʩʪʥʦʤʫ ʨʝʞʠʤʫ ʙʳʣʠ ʨʘʟʣʠʯʥʳʤʠ ʠ 

ʚʘʨʴʠʨʦʚʘʣʠ ʧʦ ʤʝʩʷʮʘʤ. ʅʘʠʙʦʣʝʝ ʪʝʧʣʳʤ ʦʢʘʟʘʣʩʷ 2011 ʛ., ʘ ʙʦʣʝʝ 

ʚʣʘʞʥʳʤʠ ï ʠʶʥʴ 2011 ʠ 2012 ʛʛ. ʠ ʠʶʣʴ 2011 ʛ. (ʪʘʙʣʠʮʘ 1). 

 

ʊʘʙʣʠʮʘ 1 ï ɸʛʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʟʘ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ 

ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʢʘʨʪʦʬʝʣʷ, 2011ï2012 ʛʛ. (ʧ. ʉʘʤʦʭʚʘʣʦʚʠʯʠ
  
ʄʠʥʩʢʦʛʦ 

ʨ-ʥʘ ʠ ʦʙʣʘʩʪʠ, ʜ. ʅʘʪʘʣʴʝʚʩʢ ʏʝʨʚʝʥʩʢʦʛʦ ʨ-ʥʘ ʄʠʥʩʢʦʡ ʦʙʣ.) 

 

ʄʝʩʷʮ 

ʉʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʚʦʟʜʫʭʘ, 
ʦ
ʉ 

ʉʫʤʤʘ ʦʩʘʜʢʦʚ, ʤʤ 

2011 

ʛ. 

2012 

ʛ. 

ʩʨʝʜʥʝ-

ʤʥʦʛʦʣʝʪʥʷʷ 

2011 ʛ. 2012 ʛ. ʩʨʝʜʥʝ-

ʤʥʦʛʦʣʝʪʥʷʷ 

ʄʘʡ 
13,8

 

14,2
 

14,5 

14,8 

12,3 

12,9 

59,2 

41,5 

46,3 

26,8 

61,1 

55,2 

ʀʶʥʴ 
18,7

 

19,9
 

16,1 

16,2 

16,4 

16,7 

118,3 

95,5 

123,4 

94,9 

79,6 

78,2 

ʀʶʣʴ 
20,2 

21,9
 

20,8 

21,1 

17,4 

19,2 

94,5 

98,8 

50,5 

45,0 

89,9 

81,1 

ɸʚʛʫʩʪ 
18,0 

19,2
 

18,1 

18,2 

16,3 

17,9 

55,0 

40,5 

72,9 

73,3 

80,5 

53,6 

ʉʝʥʪʷʙʨʴ 
14,2 

15,0
 

13,5 

13,3 

11,7 

12,3 

39,4 

34,5 

38,5 

29,4 

60,0 

40,9 
ʇʨʠʤʝʯʘʥʠʝ: ʚ ʯʠʩʣʠʪʝʣʝ ï ʤʝʪʝʦʜʘʥʥʳʝ ʥʘ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʦʡ 

ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʦʡ ʧʦʯʚʝ ʧ. ʉʘʤʦʭʚʘʣʦʚʠʯʠ, ʄʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʠ ʦʙʣʘʩʪʠ; ʚ 

ʟʥʘʤʝʥʘʪʝʣʝ ï ʤʝʪʝʦʜʘʥʥʳʝ ʥʘ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʦʡ ʩʫʧʝʩʯʘʥʦʡ ʧʦʯʚʝ, ʜ. ʅʘʪʘʣʴʝʚʩʢ, 

ʏʝʨʚʝʥʩʢʠʡ ʨ-ʥ ʄʠʥʩʢʦʡ ʦʙʣʘʩʪʠ. 
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ɺ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʧʨʦʚʦʜʠʣʠ ʩʣʝʜʫʶʱʠʝ ʫʯʝʪʳ ʠ ʥʘʙʣʶʜʝʥʠʷ: 

ʥʘʩʪʫʧʣʝʥʠʝ ʬʝʥʦʣʦʛʠʯʝʩʢʠʭ ʬʘʟ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ, ʛʫʩʪʦʪʘ ʩʪʝʙʣʝʩʪʦʷ, 

ʥʘʢʦʧʣʝʥʠʝ ʠ ʩʪʨʫʢʪʫʨʘ ʫʨʦʞʘʷ. ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʣʫʙʥʝʡ 

ʚʳʧʦʣʥʷʣʠ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʙʠʦʭʠʤʠʠ ʠ ʘʛʨʦʭʠʤʠʯʝʩʢʠʭ ʘʥʘʣʠʟʦʚ ʈʋʇ 

çʅʇʎ ʅɸʅ ɹʝʣʘʨʫʩʠ ʧʦ ʢʘʨʪʦʬʝʣʝʚʦʜʩʪʚʫ ʠ ʧʣʦʜʦʦʚʦʱʝʚʦʜʩʪʚʫè, ʈʋʇ 

çʄʠʥʩʢʘʷ ʆʉʍʆʉ ʅɸʅ ɹʝʣʘʨʫʩʠè, ʘ ʪʘʢʞʝ ʚ ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʡ 

ʢʦʥʪʨʦʣʴʥʦ-ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ɻʋ çɻʣʘʚʥʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ 

ʠʥʩʧʝʢʮʠʷ ʧʦ ʩʝʤʝʥʦʚʦʜʩʪʚʫ, ʢʘʨʘʥʪʠʥʫ ʠ ʟʘʱʠʪʝ ʨʘʩʪʝʥʠʡè (ʥʠʪʨʘʪʳ, 

ʨʘʜʠʦʥʫʢʣʠʜʳ, ʪʦʢʩʠʯʥʳʝ ʵʣʝʤʝʥʪʳ, ʤʠʢʦʪʦʢʩʠʥ ʧʘʪʫʣʠʥ). 

ʋʯʝʪ ʫʨʦʞʘʷ ʦʧʨʝʜʝʣʝʥ ʧʫʪʝʤ ʚʟʚʝʰʠʚʘʥʠʷ ʢʣʫʙʥʝʡ, ʧʦʣʫʯʝʥʥʳʭ ʩ 

ʜʝʣʷʥʢʠ ʧʨʠ ʫʙʦʨʢʝ, ʘ ʩʪʨʫʢʪʫʨʘ ʫʨʦʞʘʷ ʧʦ ʚʘʨʠʘʥʪʘʤ, ʩ ʫʯʝʪʦʤ ʤʘʩʩʳ 

ʢʘʞʜʦʡ ʢʣʫʙʥʝʚʦʡ ʬʨʘʢʮʠʠ [5]. ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʧʦʣʝʚʳʭ ʦʧʳʪʦʚ 

ʦʙʨʘʙʦʪʘʥ ʤʝʪʦʜʦʤ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ [1]. 

 

РЕЗУЛЬТАТЫ ИССЛЕДОВАНИЙ  

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʦʡ 

ʩʫʧʝʩʯʘʥʦʡ ʧʦʯʚʝ, ʧʦʜʩʪʠʣʘʝʤʦʡ ʤʦʨʝʥʦʡ, ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ, 

ʚʳʨʘʱʠʚʘʝʤʳʭ ʵʢʦʣʦʛʠʟʠʨʦʚʘʥʥʳʤ ʩʧʦʩʦʙʦʤ ʦʢʘʟʘʣʘʩʴ ʚʳʰʝ, ʯʝʤ ʥʘ 

ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʦʡ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʦʡ ï 31,0ï34,5 ʪ/ʛʘ ʧʨʦʪʠʚ 17,2ï26,9 

ʪ/ʛʘ (ʥʘ 22,1ï44,5%) (ʪʘʙʣʠʮʘ 2). 

 

ʊʘʙʣʠʮʘ 2 ï ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʧʦʯʚʝʥʥʳʭ ʫʩʣʦʚʠʡ, ʵʢʦʣʦʛʠʟʠʨʦʚʘʥʥʦʛʦ ʠ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʩʧʦʩʦʙʦʚ 

ʚʦʟʜʝʣʳʚʘʥʠʷ, 2011ï2012 ʛʛ. 

 

ʉʦʨʪ 
ʋʨʦʞʘʡʥʦʩʪʴ ʧʦ ʛʦʜʘʤ, ʪ/ʛʘ 

+ ʢ 

ʪʨʘʜʠʮʠʦʥʥʦʤ

ʫ ʤʝʪʦʜʫ, ʪ/ʛʘ 

ʊʦʚʘʨʥʘʷ 

ʫʨʦʞʘʡʥʦʩʪʴ, 

ʪ/ʛʘ 

2011 ʛ. 2012 ʛ. ʩʨʝʜʥʝʝ   

ɼʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʘʷ ʩʫʧʝʩʯʘʥʘʷ ʧʦʯʚʘ 

ʊʨʘʜʠʮʠʦʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ï ʢʦʥʪʨʦʣʴ 

ʃʠʣʝʷ 53,7 51,4 52,5 - 49,3 

ʉʢʘʨʙ 44,9 42,7 43,8 - 41,5 

ʈʘʛʥʝʜʘ 56,6 47,5 52,0 - 48,3 

ʕʢʦʣʦʛʠʟʠʨʦʚʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ 

ʃʠʣʝʷ 39,6 34,1 36,8 -15,7 34,5 

ʉʢʘʨʙ 38,0 28,2 33,1 -10,7 31,0 

ʈʘʛʥʝʜʘ 43,1 30,3 36,7 -15,3 32,4 

ʅʉʈ05 8,7 4,1 6,4 - 

ɼʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʘʷ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʘʷ ʧʦʯʚʘ 

ʊʨʘʜʠʮʠʦʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ï ʢʦʥʪʨʦʣʴ 

ʃʠʣʝʷ 30,8 43,9 37,3 - 36,0 

ʉʢʘʨʙ 20,2 41,5 30,8 - 29,2 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 2 

ʈʘʛʥʝʜʘ 29,8 32,2 31,0 - 28,4 

ʕʢʦʣʦʛʠʟʠʨʦʚʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ 

ʃʠʣʝʷ 26,2 29,3 27,7 -9,6 26,9 

ʉʢʘʨʙ 14,5 22,7 18,6 -12,2 17,2 

ʈʘʛʥʝʜʘ 21,6 27,9 24,7 -6,3 22,9 

ʅʉʈ05 4,6 4,5 4,55 - 

 

ʕʪʦ ʧʦʣʦʞʝʥʠʝ ʦʙʲʷʩʥʷʝʪʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ 

ʧʦʛʦʜʥʳʤʠ ʫʩʣʦʚʠʷʤʠ (ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ 1ï2 Áʉ ʚʳʰʝ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʡ, ʘ 

ʦʩʘʜʢʦʚ ʟʘ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʩʦʩʪʘʚʠʣʦ ʦʢʦʣʦ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ), ʩʣʦʞʠʚʰʠʝʩʷ ʚ ʛʦʜʳ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ 

ʩʫʧʝʩʯʘʥʳʭ ʧʦʯʚʘʭ. ʉʨʝʜʥʷʷ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʨʪʦʚ ʟʘ ʜʚʘ ʛʦʜʘ ʧʨʠ 

ʵʢʦʣʦʛʠʟʠʨʦʚʘʥʥʦʤ ʩʧʦʩʦʙʝ ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʦʩʪʘʚʠʣʘ 18,6ï36,8 ʪ/ʛʘ, ʧʨʠ 

ʪʨʘʜʠʮʠʦʥʥʦʤ ï 30,8ï52,5 ʪ/ʛʘ. 

ʅʘ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʦʡ ʩʫʧʝʩʯʘʥʦʡ ʧʦʯʚʝ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʩʦʨʪʦʚ 

ʢʘʨʪʦʬʝʣʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʜʦʩʪʦʚʝʨʥʦ 

ʫʩʪʘʥʦʚʣʝʥʦ ʩʥʠʞʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʦʪ 10,7 ʪ/ʛʘ (ʥʘ 24,4%, ʩʦʨʪ ʉʢʘʨʙ) 

ʜʦ 15,7 ʪ/ʛʘ (29,9%, ʩʦʨʪ ʃʠʣʝʷ) ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤ ʩʧʦʩʦʙʦʤ 

ʚʳʨʘʱʠʚʘʥʠʷ, ʚ ʢʦʪʦʨʦʤ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ ʚ ʜʦʟʝ 

N90P60K150 ʠ ʭʠʤʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ. ʇʦʢʘʟʘʪʝʣʴ ʪʦʚʘʨʥʦʩʪʠ 

ʢʣʫʙʥʝʡ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʢʘʨʪʦʬʝʣʷ ʧʦ ʵʢʦʣʦʛʠʟʠʨʦʚʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʪʣʠʯʘʣʩʷ ʦʪ ʧʦʢʘʟʘʪʝʣʷ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʪʨʘʜʠʮʠʦʥʥʳʤ 

ʤʝʪʦʜʦʤ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʩʦʨʪʘ ʈʘʛʥʝʜʘ), ʢʦʪʦʨʳʡ ʩʦʩʪʘʚʠʣ ʥʝʩʢʦʣʴʢʦ 

ʤʝʥʴʰʝ ï 89,1ï93,8% ʪʦʚʘʨʥʦʡ ʬʨʘʢʮʠʠ ʢʣʫʙʥʝʡ ʦʪ ʦʙʱʝʛʦ ʫʨʦʞʘʷ. ɺ 

ʮʝʣʦʤ, ʪʦʚʘʨʥʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ, ʚʳʨʘʱʠʚʘʝʤʳʭ ʧʦ 

ʵʢʦʣʦʛʠʟʠʨʦʚʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʩʦʩʪʘʚʠʣʘ ʩʚʳʰʝ 30,0 ʪ/ʛʘ.  

ʋʨʦʞʘʡʥʦʩʪʴ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ ʚ ʫʩʣʦʚʠʷʭ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʭ 

ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʭ ʧʦʯʚ, ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʢʘʨʪʦʬʝʣʷ ʧʦ 

ʵʢʦʣʦʛʠʟʠʨʦʚʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ, 

ʩʦʩʪʘʚʠʣʘ: ʃʠʣʝʷ ï 27,7 ʪ/ʛʘ, ʈʘʛʥʝʜʘ ï 24,7 ʪ/ʛʘ, ʉʢʘʨʙ ï 18,6ʪ/ʛʘ. ʇʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʪʨʘʜʠʮʠʦʥʥʦʤʫ ʩʧʦʩʦʙʫ ʚʦʟʜʝʣʳʚʘʥʠʷ ʵʢʦʣʦʛʠʟʠʨʦʚʘʥʥʘʷ 

ʪʝʭʥʦʣʦʛʠʷ ʩʥʠʞʘʝʪ ʫʨʦʞʘʡʥʦʩʪʴ ʢʘʨʪʦʬʝʣʷ ʧʦ ʩʦʨʪʫ ʉʢʘʨʙ ï ʥʘ 12,2 ʪ/ʛʘ 

(ʥʘ 39,6%), ʃʠʣʝʷ ï ʥʘ 9,6 ʪ/ʛʘ (25,7%), ʈʘʛʥʝʜʘ ï ʥʘ 6,3ʪ/ʛʘ (20,3%). 

ʊʦʚʘʨʥʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʧʦʣʫʯʝʥʘ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 17,2 ʪ/ʛʘ (ʩʦʨʪ ʉʢʘʨʙ) ʜʦ 

26,9 ʪ/ʛʘ (ʩʦʨʪ ʃʠʣʝʷ). ʊʦʚʘʨʥʦʩʪʴ ʢʣʫʙʥʝʡ ʧʦ ʚʩʝʤ ʩʦʨʪʘʤ ʩʦʩʪʘʚʠʣʘ 

ʩʚʳʰʝ 90%, ʧʨʠ ʵʪʦʤ, ʣʫʯʰʘʷ ʪʦʚʘʨʥʦʩʪʴ ʦʪʤʝʯʝʥʘ ʫ ʩʦʨʪʘ ʃʠʣʝʷ, ʢʘʢ ʧʨʠ 

ʵʢʦʣʦʛʠʟʠʨʦʚʘʥʥʦʡ, ʪʘʢ ʠ ʧʨʠ ʪʨʘʜʠʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ.  

ɺ ʮʝʣʦʤ, ʚʳʨʘʱʠʚʘʥʠʝ ʢʘʨʪʦʬʝʣʷ ʧʦ ʵʢʦʣʦʛʠʟʠʨʦʚʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ 

ʥʘ ʜʚʫʭ ʧʦʯʚʝʥʥʳʭ ʨʘʟʥʦʩʪʷʭ (ʩʫʛʣʠʥʠʩʪʦʡ ʠ ʩʫʧʝʩʯʘʥʦʡ ʧʦʯʚʘʭ), ʧʨʠ 

ʩʦʙʣʶʜʝʥʠʠ ʦʩʥʦʚʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ (ʧʦʜʛʦʪʦʚʢʘ 

ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʦʧʪʠʤʘʣʴʥʳʡ ʩʨʦʢ ʧʦʩʘʜʢʠ, ʩʚʦʝʚʨʝʤʝʥʥʳʝ 

ʤʝʞʜʫʨʷʜʥʳʝ ʦʙʨʘʙʦʪʢʠ ʢʫʣʴʪʠʚʘʪʦʨʦʤ ɸʂ-2,8 ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʦʙʲʸʤʥʦʛʦ ʛʨʝʙʥʷ (ʙʦʨʴʙʘ ʩ ʩʦʨʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ), 2-3 ʢʨʘʪʥʦʝ 
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ʚʥʝʩʝʥʠʝ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʧʨʦʪʠʚ ʬʠʪʦʬʪʦʨʦʟʘ ï ʙʘʢʪʦʬʠʪ, ʉʂ 2ï5 ʣ/ʛʘ ʠ 

ʢʦʣʦʨʘʜʩʢʦʛʦ ʞʫʢʘ ï ʙʠʪʦʢʩʠʙʘʮʠʣʣʠʥ 3 ʢʛ/ʛʘ) ʦʙʝʩʧʝʯʠʣʠ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʫʨʦʞʘʷ ʢʣʫʙʥʝʡ, ʥʘ ʫʨʦʚʥʝ 18,6ï27,7 ʪ/ʛʘ ʠ 33,1ï36,8 ʪ/ʛʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʪʨʘʜʠʮʠʦʥʥʦʡ (ʭʠʤʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ) ʠ ʵʢʦʣʦʛʠʟʠʨʦʚʘʥʥʦʡ 

(ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ) ʪʝʭʥʦʣʦʛʠʠ ʚʳʨʘʱʠʚʘʥʠʷ ʢʘʨʪʦʬʝʣʷ ʧʨʠ 

ʦʮʝʥʢʝ ʢʣʫʙʥʝʡ ʥʘ ʧʦʨʘʞʘʝʤʦʩʪʴ ʦʩʥʦʚʥʳʤʠ ʙʦʣʝʟʥʷʤʠ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʧʦʨʘʞʝʥʠʝ ʢʣʫʙʥʝʡ ʙʦʣʝʟʥʷʤʠ ʥʝ ʥʦʩʠʣʦ ʤʘʩʩʦʚʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʥʦ 

ʫʩʪʘʥʦʚʣʝʥʳ ʦʧʨʝʜʝʣʸʥʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ (ʪʘʙʣʠʮʘ 3). ʊʘʢ, ʥʘ 

ʩʫʧʝʩʯʘʥʦʡ ʧʦʯʚʝ ʧʦʨʘʞʝʥʠʝ ʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ ʬʠʪʦʬʪʦʨʦʟʦʤ ʦʪʤʝʯʝʥʦ 

ʦʪ 4% ʫ ʩʦʨʪʘ ʈʘʛʥʝʜʘ ʜʦ 6% ʫ ʩʦʨʪʘ ʉʢʘʨʙ, ʘ ʥʘ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʦʡ ʠ 

ʩʫʧʝʩʯʘʥʦʡ ʪʦʣʴʢʦ ʫ ʩʦʨʪʘ ʉʢʘʨʙ ï 2ï6%. 

ʈʠʟʦʢʪʦʥʠʦʟ ʦʪʤʝʯʝʥ ʙʦʣʴʰʝ ʚʩʝʛʦ ʥʘ ʢʣʫʙʥʷʭ ʩʦʨʪʘ ʉʢʘʨʙ ï 4% ʠ 

ʈʘʛʥʝʜʘ ï 5% ʧʨʠ ʵʢʦʣʦʛʠʟʠʨʦʚʘʥʥʦʤ ʩʧʦʩʦʙʝ ʚʳʨʘʱʠʚʘʥʠʷ ʥʘ ʩʫʧʝʩʯʘʥʦʡ 

ʧʦʯʚʝ, ʘ ʢʣʫʙʥʠ ʩʦʨʪʘ ʃʠʣʝʷ ï 2% ï ʧʨʠ ʪʨʘʜʠʮʠʦʥʥʦʤ ʩʧʦʩʦʙʝ 

ʚʳʨʘʱʠʚʘʥʠʷ. ʅʘ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʦʡ ʧʦʯʚʝ ʧʦʨʘʞʝʥʠʝ ʢʣʫʙʥʝʡ 

ʨʠʟʦʢʪʦʥʠʦʟʦʤ ʠʩʩʣʝʜʫʝʤʳʭ ʩʦʨʪʦʚ ʧʨʠ ʜʚʫʭ ʩʧʦʩʦʙʘʭ ʚʳʨʘʱʠʚʘʥʠʷ ʙʳʣʦ 

ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʠ ʩʦʩʪʘʚʠʣʦ 1ï2%. 

ʇʘʨʰʘ ʦʙʳʢʥʦʚʝʥʥʘʷ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʧʨʦʷʚʠʣʘʩʴ ʥʘ 

ʩʫʧʝʩʯʘʥʦʡ ʧʦʯʚʝ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʪʨʘʜʠʮʠʦʥʥʳʤ ʩʧʦʩʦʙʦʤ ʥʘ ʢʣʫʙʥʷʭ 

ʩʦʨʪʦʚ ʉʢʘʨʙ 7-9% (+28,6%) ʠ ʃʠʣʝʷ 6-11% (+83,3%), ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʵʢʦʣʦʛʠʟʠʨʦʚʘʥʥʳʤ ʚʦʟʜʝʣʳʚʘʥʠʷ. 

ʅʝʠʥʬʝʢʮʠʦʥʥʳʝ ʙʦʣʝʟʥʠ ï ʨʦʩʪʦʚʳʝ ʪʨʝʱʠʥʳ ʠ ʜʫʧʣʠʩʪʦʩʪʴ 

ʙʦʣʴʰʝ ʚʩʝʛʦ ʧʨʦʷʚʠʣʠʩʴ ʧʨʠ ʪʨʘʜʠʮʠʦʥʥʦʤ (ʠʥʪʝʥʩʠʚʥʦʤ) ʩʧʦʩʦʙʝ 

ʚʳʨʘʱʠʚʘʥʠʷ ʥʘ ʜʚʫʭ ʧʦʯʚʝʥʥʳʭ ʨʘʟʥʦʩʪʷʭ. ʊʘʢ, ʨʦʩʪʦʚʳʝ ʪʨʝʱʠʥʳ ʧʨʠ 

ʪʨʘʜʠʮʠʦʥʥʦʤ ʩʧʦʩʦʙʝ ʩʦʩʪʘʚʠʣʠ 2ï8%, ʘ ʵʢʦʣʦʛʠʟʠʨʦʚʘʥʥʦʤ ʩʧʦʩʦʙʝ 1-

6% (ʩʫʧʝʩʯʘʥʘʷ ʧʦʯʚʘ 4ï8% ʠ 1ï6%, ʘ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʘʷ 2ï3% ʠ 1%). 

ɼʫʧʣʠʩʪʦʩʪʴ ʢʣʫʙʥʝʡ ʪʘʢʞʝ ʙʦʣʴʰʝ ʚʩʝʛʦ ʦʪʤʝʯʝʥʘ ʧʨʠ ʠʥʪʝʥʩʠʚʥʦʤ 

ʩʧʦʩʦʙʝ ʚʳʨʘʱʠʚʘʥʠʷ ʥʘ ʜʚʫʭ ʠʩʩʣʝʜʫʝʤʳʭ ʧʦʯʚʘʭ: ʥʘ ʩʫʧʝʩʯʘʥʦʡ 4ï9% ʠ 

1ï2% (+50ï88,9%) ʠ ʩʫʛʣʠʥʠʩʪʦʡ ʧʦʯʚʝ ʪʦʣʴʢʦ ʫ ʢʣʫʙʥʝʡ ʩʦʨʪʘ ʃʠʣʝʷ ï 

2%. 

 

ʊʘʙʣʠʮʘ 3 ï ʂʣʫʙʥʝʚʦʡ ʘʥʘʣʠʟ ʢʘʨʪʦʬʝʣʷ, ʚʳʨʘʱʝʥʥʦʛʦ ʧʦ 

ʵʢʦʣʦʛʠʟʠʨʦʚʘʥʥʦʡ ʠ ʪʨʘʜʠʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ, 2011ï2012 ʛʛ. 

 

Cʦʨʪ 

ʀʥʬʝʢʮʠʦʥʥʳʝ ʙʦʣʝʟʥʠ ʢʣʫʙʥʝʡ, % 
ʅʝʠʥʬʝʢʮʠʦʥʥʳʝ 

ʙʦʣʝʟʥʠ ʢʣʫʙʥʝʡ, % 

ʬʠʪʦʬʪʦʨʦʟ ʨʠʟʦʢʪʦʥʠʦʟ ʧʘʨʰʘ 

ʦʙʳʢʥʦʚʝʥ. 

ʨʦʩʪʦʚʳʝ 

ʪʨʝʱʠʥʳ 

ʜʫʧʣʠʩʪʦʩʪʴ 

ʊʨʘʜʠʮʠʦʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ (ʧʝʩʪʠʮʠʜʳ, ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ) 
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ʕʢʦʣʦʛʠʟʠʨʦʚʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ (ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ) 
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ʇʨʠʤʝʯʘʥʠʝ: * ï ʚ ʯʠʩʣʠʪʝʣʝ ï ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʘʷ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʘʷ ʧʦʯʚʘ ʧ. 

ʉʘʤʦʭʚʘʣʦʚʠʯʠ, ʄʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʠ ʦʙʣʘʩʪʠ; ** ï ʚ ʟʥʘʤʝʥʘʪʝʣʝ ï ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʘʷ 

ʩʫʧʝʩʯʘʥʘʷ ʧʦʯʚʘ, ʜ. ʅʘʪʘʣʴʝʚʩʢ, ʏʝʨʚʝʥʩʢʠʡ ʨ-ʥ ʄʠʥʩʢʦʡ ʦʙʣʘʩʪʠ. 

 

ɸʥʘʣʠʟʠʨʫʷ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ, 

ʧʨʦʚʝʜʝʥʥʳʝ ʥʘ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʦʡ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʦʡ ʧʦʯʚʝ, 

ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ ʫʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ, ʢʨʘʭʤʘʣʘ 

ʥʘ 4,1ï6,9% ʠ ʚʠʪʘʤʠʥʘ ʉ ʥʘ 10,9ï15,6% ʚ ʚʘʨʠʘʥʪʝ ʚʳʨʘʱʠʚʘʥʠʷ  ʧʦ 

ʵʢʦʣʦʛʠʟʠʨʦʚʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ. ʇʦʢʘʟʘʪʝʣʠ ʧʦ ʥʠʪʨʘʪʘʤ ʚ ʚʘʨʠʘʥʪʝ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʘʨʪʦʬʝʣʷ ʧʦ ʵʢʦʣʦʛʠʟʠʨʦʚʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʪʨʘʜʠʮʠʦʥʥʦʡ, ʫʤʝʥʴʰʘʶʪʩʷ ʥʘ 41,1ï107,4 ʤʛ/ʢʛ ʠʣʠ ʥʘ 21,7ï44,0% 

(ʪʘʙʣʠʮʘ 4).  

ʀʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʥʘ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʦʡ ʩʫʧʝʩʯʘʥʦʡ 

ʧʦʯʚʝ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʦ ʠ ʢʨʘʭʤʘʣʘ ʚ ʢʣʫʙʥʷʭ ʧʨʠ 

ʵʢʦʣʦʛʠʟʠʨʦʚʘʥʥʦʤ ʩʧʦʩʦʙʝ ʚʳʨʘʱʠʚʘʥʠʷ ʤʝʥʴʰʝ ʥʘ 6,5ï20,0% (18,0ï

20,0% ʧʨʦʪʠʚ 20,3ï22,5%), ʯʝʤ ʧʦ ʪʨʘʜʠʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ 

ʚʦʟʜʝʣʳʚʘʥʠʷ; ʩʦʜʝʨʞʘʥʠʝ ʚʠʪʘʤʠʥʘ ʉ ʩʥʠʞʘʝʪʩʷ ʚ ʢʣʫʙʥʷʭ ʥʘ 14,2ï18,4% 

ʫ ʩʦʨʪʦʚ ʉʢʘʨʙ ʠ ʈʘʛʥʝʜʘ (ʫ ʩʦʨʪʘ ʃʠʣʝʷ +12,2%).  

 

ʊʘʙʣʠʮʘ 4 ï ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʣʫʙʥʝʡ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʤʝʥʷʝʤʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʭʠʤʠʯʝʩʢʠʭ ʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ, 2011ï2012 ʛʛ. 

 

ʉʧʦʩʦʙ 

ʚʦʟʜʝʣʳʚʘʥʠʷ 

 

ʉʦʨʪ 

ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʣʫʙʥʝʡ 
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ʕʢʦʣʦʛʠʟʠʨʦʚʘʥ

ʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʩ 

ʙʠʦʣʦʛʠʯʝʩʢʠʤ 

ʤʝʪʦʜʦʤ ʉɿʈ 

ʃʠʣʝʷ 
12,6

 

12,3
 

18,6 

18,5
 

21,3 

11,0
 

148,3 

90,9
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ʇʨʠʤʝʯʘʥʠʝ: 
 
ʚ ʯʠʩʣʠʪʝʣʝ ï ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʘʷ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʘʷ ʧʦʯʚʘ ʧ. 

ʉʘʤʦʭʚʘʣʦʚʠʯʠ, ʄʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʠ ʦʙʣʘʩʪʠ; ʚ ʟʥʘʤʝʥʘʪʝʣʝ ï ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʘʷ 

ʩʫʧʝʩʯʘʥʘʷ ʧʦʯʚʘ, ʜ. ʅʘʪʘʣʴʝʚʩʢ, ʏʝʨʚʝʥʩʢʠʡ ʨ-ʥ ʄʠʥʩʢʦʡ ʦʙʣʘʩʪʠ. 

 

ʕʢʦʣʦʛʠʟʠʨʦʚʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʢʘʨʪʦʬʝʣʷ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʤʝʥʴʰʝʥʠʶ ʥʘʢʦʧʣʝʥʠʷ ʥʠʪʨʘʪʦʚ ʚ ʢʣʫʙʥʷʭ ʥʘ 7,1ï24,0% 

(82,0ï96,7 ʤʛ/ʢʛ ʧʨʦʪʠʚ 104,1ï110,6 ʤʛ/ʢʛ).  

ʂʣʫʙʥʠ ʢʘʨʪʦʬʝʣʷ ʩʦʨʪʘ ʉʢʘʨʙ, ʚʳʨʘʱʝʥʥʳʝ ʧʦ ʵʢʦʣʦʛʠʟʠʨʦʚʘʥʥʦʡ 

ʠ ʪʨʘʜʠʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʙʳʣʠ ʧʨʦʚʝʨʝʥʳ ʚ ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʡ 

ʢʦʥʪʨʦʣʴʥʦ-ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ɻʋ çɻʣʘʚʥʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ 

ʠʥʩʧʝʢʮʠʷ ʧʦ ʩʝʤʝʥʦʚʦʜʩʪʚʫ, ʢʘʨʘʥʪʠʥʫ ʠ ʟʘʱʠʪʝ ʨʘʩʪʝʥʠʡè (ʪʘʙʣʠʮʘ 5). 

ʇʦ ʚʩʝʤ ʧʦʢʘʟʘʪʝʣʷʤ (ʥʠʪʨʘʪʳ, ʨʘʜʠʦʥʫʢʣʠʜʳ, ʪʦʢʩʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ, 

ʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʝʩʪʠʮʠʜʦʚ, ʤʠʢʦʪʦʢʩʠʥ ʧʘʪʫʣʠʥ) ʢʣʫʙʥʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʉʘʥ ʇʠʥ çɻʠʛʠʝʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʘʯʝʩʪʚʫ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ ʩʳʨʴʷ ʠ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚè ɻʅ 10-

117-99, ɻʅ 7-68ɹʈ 98.  

 

ʊʘʙʣʠʮʘ 5 ï ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ ʩʦʨʪʘ ʉʢʘʨʙ 

ʚʳʨʘʱʝʥʥʳʭ ʧʦ ʵʢʦʣʦʛʠʟʠʨʦʚʘʥʥʦʡ ʠ ʪʨʘʜʠʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚ 

ʢʦʥʪʨʦʣʴʥʦ-ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ɻʋ çɻʣʘʚʥʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ 

ʠʥʩʧʝʢʮʠʷ ʧʦ ʩʝʤʝʥʦʚʦʜʩʪʚʫ, ʢʘʨʘʥʪʠʥʫ ʠ ʟʘʱʠʪʝ ʨʘʩʪʝʥʠʡè, 2011ï2012 ʛʛ. 

 

ʅʘʠʤʝʥʦ-

ʚʘʥʠʝ 

ʧʦʢʘʟʘʪʝʣʝʡ 

ʅʦʨʤ

ʠʨʦʚʘ

ʥʥʦʝ 

ʟʥʘʯʝ

ʥʠʝ 

ʧʦ 

ʊʅʇ

ɸ 

ʊʅʇɸ 

ʥʘ  

ʤʝʪʦʜ

ʳ 

ʠʩʩʣʝʜ

ʦʚʘʥʠʡ 

ʌʘʢʪʠʯʝʩʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ 

ʊʨʘʜʠʮʠʦʥʥʦʝ 

ʚʳʨʘʱʠʚʘʥʠʝ, 

ʫʜʦʙʨʝʥʠʷ, 

ʧʝʩʪʠʮʠʜʳ 

ʕʢʦʣʦʛʠʟʠʨʦʚʘʥʥʘʷ 

ʪʝʭʥʦʣʦʛʠʷ, 

ʙʠʦʣʦʛʠʯʝʩʢʠʝ 

ʧʨʝʧʘʨʘʪʳ 

ʉʦʨʪ ʉʢʘʨʙ  

2011 2012 ʍʩʨ 2011 2012 ʍʩʨ 

ʅʠʪʨʘʪʳ, 

ʤʛ/ʢʛ ʥʝ 

ʙʦʣʝʝ 

150,0 

ʄʋ 

ˉ5048

-89 

119,0 92,6 105,8 143,0 82,4 
112,

7 

ʈʘʜʠʦʥʫʢʣʠ

ʜʳ, Cs 137, 

ɹʢ/ʢʛ  

ʥʝ ʙʦʣʝʝ 

80,0 

ʄʅ 

1181-

2007 

ʤʝʥʝʝ 

12,7 

ʤʝʥʝ

ʝ 

10,6 

ʤʝʥʝʝ 

11,65 

ʤʝʥʝʝ 

12,5 

ʤʝʥʝ

ʝ 

10,3 

ʤʝʥʝ

ʝ 

11,4 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 5 

ʆʩʪʘʪʦʯʥʦʝ 

ʢʦʣ-ʚʦ 

ʧʝʩʪʠʮʠʜʦʚ, 

ʤʛ/ʢʛ, ʥʝ 

ʙʦʣʝʝ 

0,1 

ʄʋ 

2135-

80 

ʥʝ 

ʦʙʥʘʨ

ʫʞʝʥ

ʦ 

ʥʝ 

ʦʙʥʘ

ʨʫʞʝ

ʥʦ 

ʥʝ 

ʦʙʥʘʨ

ʫʞʝʥ

ʦ 

- - - 

ʊʦʢʩʠʯʝʩʢʠ

ʝ ʵʣʝʤʝʥʪʳ, 

ʤʛ/ʢʛ, ʥʝ 

ʙʦʣʝʝ 

ʉʚʠʥʝʮ 

0,5 

ɻʆʉʊ 

30538-

97 

0,066 - 0,066 0,046 
0,01

4 

0,03

0 

ʂʘʜʤʠʡ 

0,03 

ɻʆʉʊ 

30538-

97 

0,016 - 0,016 0,011 
0,00

7 

0,00

9 

ʄʳʰʴʷʢ 

0,2 
ɻʆʉʊ 

5512 

ʥʝ 

ʦʙʥʘʨ

ʫʞʝʥ

ʦ 

- 

ʥʝ 

ʦʙʥʘʨ

ʫʞʝʥ

ʦ 

ʥʝ 

ʦʙʥʘʨ

ʫʞʝʥ

ʦ 

0,00

6 

0,00

6 

ʈʪʫʪʴ 

0,002 
ɻʆʉʊ 

26927 

ʥʝ 

ʦʙʥʘʨ

ʫʞʝʥ

ʦ 

- 

ʥʝ 

ʦʙʥʘʨ

ʫʞʝʥ

ʦ 

ʥʝ 

ʦʙʥʘʨ

ʫʞʝʥ

ʦ 

ʥʝ 

ʦʙʥʘ

ʨʫʞʝ

ʥʦ 

ʥʝ 

ʦʙʥʘ

ʨʫʞʝ

ʥʦ 

ʄʠʢʦʪʦʢʩʠ

ʥʳ, ʤʛ/ʢʛ ʥʝ 

ʙʦʣʝʝ 

ʇʘʪʫʣʠʥ 

0,05 

ɻʆʉʊ 

20838-

89 

ʥʝ 

ʦʙʥʘʨ

ʫʞʝʥ

ʦ 

- 

ʥʝ 

ʦʙʥʘʨ

ʫʞʝʥ

ʦ 

ʥʝ 

ʦʙʥʘʨ

ʫʞʝʥ

ʦ 

ʥʝ 

ʦʙʥʘ

ʨʫʞʝ

ʥʦ 

ʥʝ 

ʦʙʥʘ

ʨʫʞʝ

ʥʦ 

 

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʳʨʘʱʠʚʘʥʠʷ ʢʘʨʪʦʬʝʣʷ ʨʘʩʩʯʠʪʘʥʘ 

ʧʦ ʮʝʥʘʤ ʥʘ 01.11.2012 ʛ. (ʪʘʙʣʠʮʘ 6), ʧʨʠ ʵʪʦʤ ʤʳ ʚʟʷʣʠ, ʚ ʩʨʝʜʥʝʤ, ʮʝʥʫ 

ʥʘ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʡ ʢʘʨʪʦʬʝʣʴ ʧʦ 1000 ʨʫʙ/ʢʛ ʢʘʢ ʤʠʥʠʤʘʣʴʥʫʶ ʮʝʥʫ, 

ʥʘ ʢʘʨʪʦʬʝʣʴ, ʚʳʨʘʱʝʥʥʳʡ ʧʦ ʵʢʦʣʦʛʠʟʠʨʦʚʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ï 1500 

ʨʫʙ/ʢʛ. ʄʘʪʝʨʠʘʣʴʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʚʳʨʘʱʠʚʘʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʛʦ 

ʢʘʨʪʦʬʝʣʷ ʩʦʩʪʘʚʠʣʠ 13710 ʪʳʩ. ʨʫʙ/ʛʘ, ʘ ʧʦ ʪʨʘʜʠʮʠʦʥʥʦʡ, ʩ ʚʥʝʩʝʥʠʝʤ 

ʫʜʦʙʨʝʥʠʡ ʠ ʧʝʩʪʠʮʠʜʥʳʭ ʦʙʨʘʙʦʪʦʢ, 15910 ʪʳʩ. ʨʫʙ/ʛʘ (+2200 ʪʳʩ. 

ʨʫʙ/ʛʘ).  

 

ʊʘʙʣʠʮʘ 6 ï ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʳʨʘʱʠʚʘʥʠʷ ʢʘʨʪʦʬʝʣʷ ʧʦ 

ʵʢʦʣʦʛʠʟʠʨʦʚʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʥʘ 1ʛʘ, 2011ï2012 ʛʛ. (ʧ. ʉʘʤʦʭʚʘʣʦʚʠʯʠ 

ʄʠʥʩʢʦʡ ʦʙʣʘʩʪʠ) 

 

ʇʦʢʘʟʘʪʝʣʠ 
ʉʦʨʪ ʃʠʣʝʷ ʉʦʨʪ ʈʘʛʥʝʜʘ 

1
1
 2

2
 3

3
 1 2 3 

ʋʨʦʞʘʡʥʦʩʪʴ, ʪ/ʛʘ 22,6 27,7 37,3 18,5 24,7 31,0 

ʊʦʚʘʨʥʦʩʪʴ, % 96,9 97,1 96,5 90,8 92,8 91,7 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 6 

ʊʦʚʘʨʥʳʡ ʫʨʦʞʘʡ, 

ʪ/ʛʘ 
21,9 26,9 36,0 16,8 22,9 28,4 

ʄʘʪʝʨʠʘʣʴʥʳʝ 

ʟʘʪʨʘʪʳ, ʪʳʩ. ʨʫʙ
4
  

14210 13710 15910 14210 13710 15910 

ʚ ʪ. ʯ.  

- ʩʝʤʝʥʘ 
6000 6000 6000 6000 6000 6000 

- ʧʝʩʪʠʮʠʜʳ, 

-ʙʠʦʧʨʝʧʘʨʘʪʳ 
1700 700 1700 1700 700 1700 

- ʫʜʦʙʨʝʥʠʷ, N90ʈ60ʂ150 - - 800 - - 800 

- ɻʉʄ 1510 1810 1910 1510 1810 1910 

- ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ 

 
3500 3700 4000 3500 3700 4000 

- ʦʙʱʝʭʦʟʷʡʩʪʚʝʥʥʳʝ 

ʨʘʩʭʦʜʳ 
1500 1500 1500 1500 1500 1500 

ɼʦʭʦʜ ʦʪ ʨʝʘʣʠʟʘʮʠʠ 

ʢʘʨʪʦʬʝʣʷ, ʪʳʩ. ʨʫʙ. 
21900 26900 36000 16800 22900 28400 

ʇʨʠʙʳʣʴ, ʪʳʩ. ʨʫʙ. 

 
6790 12790 20090 1690 8790 12490 

ʈʝʥʪʘʙʝʣʴʥʦʩʪʴ,%  

 
47,8 93,3 126,3 11,9 64,1 78,5 

ʇʨʠʤʝʯʘʥʠʝ 1 ï ʂʦʥʪʨʦʣʴ ï ʙʝʟ ʦʙʨʘʙʦʪʢʠ; 2 ï ʕʢʦʣʦʛʠʟʠʨʦʚʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ, 

ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ; 3 ï ʊʨʘʜʠʮʠʦʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʫʜʦʙʨʝʥʠʡ, 

ʭʠʤʧʨʝʧʘʨʘʪʦʚ; 4 ï ʨʘʩʯʝʪ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʳʧʦʣʥʝʥ ʧʦ ʮʝʥʘʤ ʥʘ 

01.11.2012 ʛ. 

 

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʳʨʘʱʠʚʘʥʠʷ ʢʘʨʪʦʬʝʣʷ ʧʦ 

ʵʢʦʣʦʛʠʟʠʨʦʚʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ (ʟʘʪʨʘʪʳ 1 ʛʘ ʩʦʩʪʘʚʣʷʶʪ 700 ʪʳʩ. ʨʫʙ., ʘ ʚ 

ʩʫʤʤʝ 13710 ʪʳʩ. ʨʫʙ.) ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʠʙʳʣʴ ʦʪ 8790 ʪʳʩ. ʨʫʙ/ʛʘ 

(ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ 64,1%, ʩʦʨʪ ʈʘʛʥʝʜʘ) ʜʦ 12790 ʪʳʩ. ʨʫʙ/ʛʘ (ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ 

93,3%, ʩʦʨʪ ʃʠʣʝʷ). 

 

ЗАКЛЮЧЕНИЕ 

 

ʅʘ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʦʡ ʩʫʧʝʩʯʘʥʦʡ ʧʦʯʚʝ, ʧʦʜʩʪʠʣʘʝʤʦʡ ʤʦʨʝʥʦʡ, 

ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ, ʚʳʨʘʱʠʚʘʝʤʳʭ ʧʦ ʵʢʦʣʦʛʠʟʠʨʦʚʘʥʥʦʡ 

ʪʝʭʥʦʣʦʛʠʠ ʦʢʘʟʘʣʘʩʴ ʚʳʰʝ, ʯʝʤ ʥʘ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʦʡ 

ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʦʡ ʥʘ 22,1ï44,5% (31,0ï34,5 ʪ/ʛʘ ʧʨʦʪʠʚ 17,2ï26,9 ʪ/ʛʘ). ʅʘ 

ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʦʡ ʩʫʧʝʩʯʘʥʦʡ ʧʦʯʚʝ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʩʦʨʪʦʚ 

ʢʘʨʪʦʬʝʣʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʜʦʩʪʦʚʝʨʥʦ 

ʫʩʪʘʥʦʚʣʝʥʦ ʩʥʠʞʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʦʪ 10,7 ʪ/ʛʘ (ʥʘ 24,4%, ʩʦʨʪ ʉʢʘʨʙ) 

ʜʦ 15,7 ʪ/ʛʘ (29,9%, ʩʦʨʪ ʃʠʣʝʷ) ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤ ʩʧʦʩʦʙʦʤ 

ʚʳʨʘʱʠʚʘʥʠʷ, ʚ ʢʦʪʦʨʦʤ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ ʚ ʜʦʟʝ 

N90P60K150 ʠ ʭʠʤʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ. 
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ʋʨʦʞʘʡʥʦʩʪʴ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ ʚ ʫʩʣʦʚʠʷʭ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʭ 

ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʭ ʧʦʯʚ, ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʢʘʨʪʦʬʝʣʷ ʧʦ 

ʵʢʦʣʦʛʠʟʠʨʦʚʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ, 

ʩʦʩʪʘʚʠʣʘ: ʃʠʣʝʷ ï 27,7 ʪ/ʛʘ, ʈʘʛʥʝʜʘ ï 24,7 ʪ/ʛʘ, ʉʢʘʨʙ ï 18,6ʪ/ʛʘ. ʇʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʪʨʘʜʠʮʠʦʥʥʦʤʫ ʩʧʦʩʦʙʫ ʚʦʟʜʝʣʳʚʘʥʠʷ ʵʢʦʣʦʛʠʟʠʨʦʚʘʥʥʘʷ 

ʪʝʭʥʦʣʦʛʠʷ ʩʥʠʞʘʝʪ ʫʨʦʞʘʡʥʦʩʪʴ ʢʘʨʪʦʬʝʣʷ ʧʦ ʩʦʨʪʫ ʉʢʘʨʙ ï ʥʘ 12,2 ʪ/ʛʘ 

(ʥʘ 39,6%), ʃʠʣʝʷ ï ʥʘ 9,6 ʪ/ʛʘ (25,7%), ʈʘʛʥʝʜʘ ï ʥʘ 6,3ʪ/ʛʘ (20,3%). 

ɸʥʘʣʠʟʠʨʫʷ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ, ʥʘ 

ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʦʡ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʦʡ ʧʦʯʚʝ, ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ 

ʫʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ, ʢʨʘʭʤʘʣʘ ʥʘ 4,1ï6,9% ʠ ʚʠʪʘʤʠʥʘ 

ʉ ʥʘ 10,9ï15,6% ʚ ʚʘʨʠʘʥʪʝ ʚʳʨʘʱʠʚʘʥʠʷ ʧʦ ʵʢʦʣʦʛʠʟʠʨʦʚʘʥʥʦʡ 

ʪʝʭʥʦʣʦʛʠʠ. ʇʦʢʘʟʘʪʝʣʠ ʧʦ ʥʠʪʨʘʪʘʤ ʚ ʚʘʨʠʘʥʪʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʘʨʪʦʬʝʣʷ 

ʧʦ ʵʢʦʣʦʛʠʟʠʨʦʚʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʪʨʘʜʠʮʠʦʥʥʦʡ, 

ʫʤʝʥʴʰʘʶʪʩʷ ʥʘ 41,1ï107,4 ʤʛ/ʢʛ ʠʣʠ ʥʘ 21,7ï44,0%. ʅʘ ʜʝʨʥʦʚʦ-

ʧʦʜʟʦʣʠʩʪʦʡ ʩʫʧʝʩʯʘʥʦʡ ʧʦʯʚʝ ʩʦʜʝʨʞʘʥʠʝ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʦ ʠ ʢʨʘʭʤʘʣʘ ʚ 

ʢʣʫʙʥʷʭ ʧʨʠ ʵʢʦʣʦʛʠʟʠʨʦʚʘʥʥʦʤ ʩʧʦʩʦʙʝ ʚʳʨʘʱʠʚʘʥʠʷ ʤʝʥʴʰʝ ʥʘ 6,5-

20,0% (18,0ï20,0% ʧʨʦʪʠʚ 20,3ï22,5%), ʯʝʤ ʧʦ ʪʨʘʜʠʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ 

ʚʦʟʜʝʣʳʚʘʥʠʷ; ʩʦʜʝʨʞʘʥʠʝ ʚʠʪʘʤʠʥʘ ʉ ʩʥʠʞʘʝʪʩʷ ʚ ʢʣʫʙʥʷʭ ʥʘ 14,2ï18,4% 

ʫ ʩʦʨʪʦʚ ʉʢʘʨʙ ʠ ʈʘʛʥʝʜʘ (ʫ ʩʦʨʪʘ ʃʠʣʝʷ +12,2%).  

ʅʘ ʩʫʧʝʩʯʘʥʦʡ ʧʦʯʚʝ ʧʦʨʘʞʝʥʠʝ ʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ ʬʠʪʦʬʪʦʨʦʟʦʤ 

ʦʪʤʝʯʝʥʦ ʦʪ 4% ʫ ʩʦʨʪʘ ʈʘʛʥʝʜʘ ʜʦ 6% ʫ ʩʦʨʪʘ ʉʢʘʨʙ, ʘ ʥʘ 

ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʦʡ ʠ ʩʫʧʝʩʯʘʥʦʡ ʪʦʣʴʢʦ ʫ ʩʦʨʪʘ ʉʢʘʨʙ ï 2ï6%. 

ʈʠʟʦʢʪʦʥʠʦʟ ʦʪʤʝʯʝʥ ʙʦʣʴʰʝ ʚʩʝʛʦ ʥʘ ʢʣʫʙʥʷʭ ʩʦʨʪʘ ʉʢʘʨʙ ï 4% ʠ ʈʘʛʥʝʜʘ 

5% ʧʨʠ ʵʢʦʣʦʛʠʟʠʨʦʚʘʥʥʦʤ ʩʧʦʩʦʙʝ ʚʳʨʘʱʠʚʘʥʠʷ ʥʘ ʩʫʧʝʩʯʘʥʦʡ ʧʦʯʚʝ, ʘ 

ʢʣʫʙʥʠ ʩʦʨʪʘ ʃʠʣʝʷ ï 2% ï ʧʨʠ ʪʨʘʜʠʮʠʦʥʥʦʤ ʩʧʦʩʦʙʝ ʚʳʨʘʱʠʚʘʥʠʷ. ʅʘ 

ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʦʡ ʧʦʯʚʝ ʧʦʨʘʞʝʥʠʝ ʢʣʫʙʥʝʡ ʨʠʟʦʢʪʦʥʠʦʟʦʤ ʠʩʩʣʝʜʫʝʤʳʭ 

ʩʦʨʪʦʚ ʧʨʠ ʜʚʫʭ ʩʧʦʩʦʙʘʭ ʚʳʨʘʱʠʚʘʥʠʷ ʙʳʣʦ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʠ ʩʦʩʪʘʚʠʣʦ 

1ï2%. ʇʘʨʰʘ ʦʙʳʢʥʦʚʝʥʥʘʷ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʧʨʦʷʚʠʣʘʩʴ ʥʘ 

ʩʫʧʝʩʯʘʥʦʡ ʧʦʯʚʝ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʪʨʘʜʠʮʠʦʥʥʳʤ ʩʧʦʩʦʙʦʤ ʥʘ ʢʣʫʙʥʷʭ 

ʩʦʨʪʦʚ ʉʢʘʨʙ 7-9% (+28,6%) ʠ ʃʠʣʝʷ 6ï11% (+83,3%). 

ʅʝʠʥʬʝʢʮʠʦʥʥʳʝ ʙʦʣʝʟʥʠ ï ʨʦʩʪʦʚʳʝ ʪʨʝʱʠʥʳ ʠ ʜʫʧʣʠʩʪʦʩʪʴ 

ʙʦʣʴʰʝ ʚʩʝʛʦ ʧʨʦʷʚʠʣʘʩʴ ʧʨʠ ʪʨʘʜʠʮʠʦʥʥʦʤ (ʠʥʪʝʥʩʠʚʥʦʤ) ʩʧʦʩʦʙʝ 

ʚʳʨʘʱʠʚʘʥʠʷ ʥʘ ʜʚʫʭ ʧʦʯʚʝʥʥʳʭ ʨʘʟʥʦʩʪʷʭ. ʊʘʢ, ʨʦʩʪʦʚʳʝ ʪʨʝʱʠʥʳ ʧʨʠ 

ʪʨʘʜʠʮʠʦʥʥʦʤ ʩʧʦʩʦʙʝ ʩʦʩʪʘʚʠʣʠ 2ï8%, ʘ ʵʢʦʣʦʛʠʟʠʨʦʚʘʥʥʦʤ ʩʧʦʩʦʙʝ 1ï

6%. ɼʫʧʣʠʩʪʦʩʪʴ ʢʣʫʙʥʝʡ ʪʘʢʞʝ ʙʦʣʴʰʝ ʚʩʝʛʦ ʦʪʤʝʯʝʥʘ ʧʨʠ ʠʥʪʝʥʩʠʚʥʦʤ 

ʩʧʦʩʦʙʝ ʚʳʨʘʱʠʚʘʥʠʷ ʥʘ ʜʚʫʭ ʠʩʩʣʝʜʫʝʤʳʭ ʧʦʯʚʘʭ: ʥʘ ʩʫʧʝʩʯʘʥʦʡ 4ï9% ʠ 

1ï2% (+50ï88,9%) ʠ ʩʫʛʣʠʥʠʩʪʦʡ ʧʦʯʚʝ ʪʦʣʴʢʦ ʫ ʢʣʫʙʥʝʡ ʩʦʨʪʘ ʃʠʣʝʷ ï 

2%. 

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʳʨʘʱʠʚʘʥʠʷ ʢʘʨʪʦʬʝʣʷ ʧʦ 

ʵʢʦʣʦʛʠʟʠʨʦʚʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ (ʟʘʪʨʘʪʳ 1 ʛʘ ʩʦʩʪʘʚʣʷʶʪ 700 ʪʳʩ. ʨʫʙ., ʘ ʚ 

ʩʫʤʤʝ 13710 ʪʳʩ. ʨʫʙ.) ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʠʙʳʣʴ ʦʪ 8790 ʪʳʩ. ʨʫʙ/ʛʘ 

(ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ 64,1%, ʩʦʨʪ ʈʘʛʥʝʜʘ) ʜʦ 12790 ʪʳʩ. ʨʫʙ/ʛʘ (ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ 

93,3%, ʩʦʨʪ ʃʠʣʝʷ). 
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SUMMARY  

 

The article presents the results of studying the ecologicʘl technology of 

cultivation of a potato in comparison with intensive, traditional way on sod-

podzolic medium loam and soddy-podzolic sandy loam soils in conditions of 

Minsk region. Data of productivity of varieties of a potato, biochemical 

indicators, lesion tubers by the basic diseases and economic efficiency are cited 
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ʇʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦ ʚʣʠʷʥʠʠ ʛʨʘʥʫʣʠʨʦʚʘʥʥʳʭ 

(ʘʤʤʠʘʯʥʦʡ ʩʝʣʠʪʨʳ, ʩʫʧʝʨʬʦʩʬʘʪʘ, ʭʣʦʨʠʜʘ ʢʘʣʠʷ) ʠ ʞʠʜʢʠʭ ʫʜʦʙʨʝʥʠʡ 

(Lyderis 9:9:9, KAS 32) ʥʘ ʫʨʦʞʘʡ ʠ ʢʘʯʝʩʪʚʦ ʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ ʠ 

ʚʳʤʳʚʘʥʠʝ ʙʠʦʛʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ (N, K, Ca) ʥʘ ʩʫʧʝʩʯʘʥʦʡ ʜʝʨʥʦʚʦð

ʧʦʜʟʦʣʠʩʪʦʡ ʧʦʯʚʝ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʩʩʣʝʜʫʝʤʳʝ ʚʠʜʳ ʫʜʦʙʨʝʥʠʡ 

ʦʜʠʥʘʢʦʚʦ ʵʬʬʝʢʪʠʚʥʦ ʫʚʝʣʠʯʠʣʠ ʫʨʦʞʘʡ ʢʣʫʙʥʝʡ (+66,8-84,2%), Lyderis 

9:9:9 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʫʜʦʙʨʝʥʠʷʤʠ ʫʚʝʣʠʯʠʚʘʣ ʥʘʢʦʧʣʝʥʠʝ ʚ 

ʢʣʫʙʥʷʭ ʢʨʘʭʤʘʣʘ. ɻʨʘʥʫʣʠʨʦʚʘʥʥʳʝ ʈʂ  ʫʜʦʙʨʝʥʠʷ ʘʢʪʠʚʠʟʠʨʦʚʘʣʠ 

ʤʠʛʨʘʮʠʶ ʂ ʠ ʉʘ, a ʧʦʪʝʨʠ ʘʟʦʪʘ ʙʳʣʠ ʙʦʣʴʰʝ ʧʨʠ ʫʜʦʙʨʝʥʠʠ ʢʘʨʪʦʬʝʣʷ  

KAS 32 ʩʦʚʤʝʩʪʥʦ ʩ ʛʨʘʥʫʣʠʨʦʚʘʥʥʳʤʠ ʈʂ ʫʜʦʙʨʝʥʠʷʤʠ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʨʪʦʬʝʣʴ, ʬʦʨʤʳ ʫʜʦʙʨʝʥʠʡ, ʚʳʤʳʚʘʥʠʝ 

ʵʣʝʤʝʥʪʦʚ 

 

ВВЕДЕНИЕ  

 

ɼʣʷ ʫʜʦʙʨʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʧʨʠʤʝʥʷʶʪʩʷ 

ʨʘʟʣʠʯʥʳʝ ʬʦʨʤʳ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʙʦʣʝʝ 

ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʦʤʧʣʝʢʩʥʳʝ ʛʨʘʥʫʣʠʨʦʚʘʥʥʳʝ ʠ ʞʠʜʢʠʝ 

ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʞʠʜʢʠʝ ʫʜʦʙʨʝʥʠʷ ʦʢʘʟʳʚʘʶʪ 

ʤʝʥʝʝ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʪʘʢ ʢʘʢ ʠʭ ʤʦʞʥʦ 

ʧʨʠʤʝʥʷʪʴ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʧʦʪʨʝʙʥʦʩʪʠ ʨʘʩʪʝʥʠʡ ʚ ʵʣʝʤʝʥʪʘʭ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ. ʕʪʦ 

ʫʚʝʣʠʯʠʚʘʝʪ ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʜʦʙʨʝʥʠʡ ʠ ʩʥʠʞʘʝʪ ʨʠʩʢ ʠʭ 

ʚʳʤʳʚʘʥʠʷ ʠʟ ʧʘʭʦʪʥʦʛʦ ʛʦʨʠʟʦʥʪʘ (Broschat, 1995). ʇʦ ʜʘʥʥʳʤ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʛʨʘʥʫʣʠʨʦʚʘʥʥʳʭ ʠ ʞʠʜʢʠʭ ʫʜʦʙʨʝʥʠʡ 

ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʨʘʟʣʠʯʘʝʪʩʷ, ʥʦ ʚ ʨʘʟʣʠʯʥʳʭ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʷʭ ʤʦʞʝʪ ʧʨʦʷʚʣʷʪʴʩʷ ʥʝʦʜʠʥʘʢʦʚʦ (Staugaitis ir kt. 2006, Lubomir, 

2003). ʄʥʦʛʠʝ ʘʚʪʦʨʳ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʞʠʜʢʠʭ ʫʜʦʙʨʝʥʠʡ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʛʨʘʥʫʣʠʨʦʚʘʥʥʳʤʠ ʧʦʟʚʦʣʷʝʪ ʫʤʝʥʴʰʠʪʴ ʵʤʠʩʩʠʶ ʘʟʦʪʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ ʠ ʵʪʦ ʩʥʠʞʘʝʪ ʥʝʧʨʦʜʫʢʪʠʚʥʳʝ ʧʦʪʝʨʠ ʘʟʦʪʘ (Linzmeier et. al., 

2001; Paramasivam et.al., 1998). ɺʘʞʥʳʤ ʢʨʠʪʝʨʠʝʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 
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ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʜʦʙʨʝʥʠʡ ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʚʳʤʳʚʘʥʠʝ ʧʠʪʘʪʝʣʴʥʳʭ 

ʚʝʱʝʩʪʚ. ʇʦ ʜʘʥʥʳʤ Readman et. al. (2002), ʧʦʪʝʨʠ ʘʟʦʪʘ ʠʟ ʨʘʟʥʳʭ ʬʦʨʤ 

ʘʟʦʪʥʳʭ ʫʜʦʙʨʝʥʠʡ (ʞʠʜʢʦʛʦ ʠ ʛʨʘʥʫʣʠʨʦʚʘʥʥʦʛʦ ʢʘʨʙʘʤʠʜʘ, ʘʤʤʠʘʯʥʦʡ 

ʩʝʣʠʪʨʳ) ʟʘʚʠʩʝʣʠ ʦʪ ʤʝʪʝʨʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ. 

ɺ ʦʜʥʠ ʛʦʜʳ ʧʦʪʝʨʠ ʙʳʣʠ ʙʦʣʴʰʝ ʧʨʠ ʚʥʝʩʝʥʠʠ ʛʨʘʥʫʣʠʨʦʚʘʥʥʳʭ 

ʫʜʦʙʨʝʥʠʡ, ʚ ʜʨʫʛʠʝ ï ʧʨʠ ʚʥʝʩʝʥʠʠ ʞʠʜʢʠʭ ʫʜʦʙʨʝʥʠʡ.  

ʎʝʣʴʶ ʜʘʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʦʧʨʝʜʝʣʠʪʴ ʚʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ 

ʬʦʨʤ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ (ʞʠʜʢʠʭ ʠ ʛʨʘʥʫʣʠʨʦʚʘʥʥʳʭ) ʥʘ 

ʫʨʦʞʘʡʥʦʩʪʴ ʢʘʨʪʦʬʝʣʷ, ʢʘʯʝʩʪʚʦ ʢʣʫʙʥʝʡ, ʚʳʤʳʚʘʥʠʝ ʦʩʥʦʚʥʳʭ 

ʙʠʦʛʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʘʟʦʪʘ, ʢʘʣʠʷ, ʢʘʣʴʮʠʷ) ʥʘ ʩʫʧʝʩʯʘʥʦʡ ʜʝʨʥʦʚʦ-

ʧʦʜʟʦʣʠʩʪʦʡ ʧʦʯʚʝ.  

 

МАТЕРИАЛЫ И МЕТОДИКА 

 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʝʥʳ ʚ 2007ï2011 ʛʛ. ʚ ɺʦʢʝʩʢʦʤ ʬʠʣʠʘʣʝ 

ʃʠʪʦʚʩʢʦʛʦ ʮʝʥʪʨʘ ʘʛʨʘʨʥʳʭ ʠ ʣʝʩʥʳʭ ʥʘʫʢ ʚ ʩʪʘʮʠʦʥʘʨʥʳʭ 

ʣʠʟʠʤʝʪʨʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʢʘʭ. ʇʣʦʱʘʜʴ ʣʠʟʠʤʝʪʨʦʚ 1,75 ʤ
2
, ʛʣʫʙʠʥʘ 

ʧʦʯʚʝʥʥʦʛʦ ʧʨʦʬʠʣʷ ï 0,60 ʤ. ʃʠʟʠʤʝʪʨʳ ʟʘʧʦʣʥʝʥʳ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʦʡ 

ʩʫʧʝʩʯʘʥʦʡ ʧʦʯʚʦʡ. ɸʛʨʦʭʠʤʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʘʭʦʪʥʦʛʦ ʩʣʦʷ (0ï25 

ʩʤ): ʨʅʂʉl 5,5, ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ ï 225 ʤʛ/ʢʛ ʈ2ʆ5, ʢʘʣʠʷ ï 112 ʤʛ/ʢʛ 

ʂ2ʆ, ʦʨʛ. ʫʛʣʝʨʦʜʘ ï 0,80 %. 

ʉʭʝʤʘ ʵʢʩʧʝʨʠʤʝʥʪʘ: 

1. ɹʝʟ ʫʜʦʙʨʝʥʠʡ 

2. ɻʨʘʥʫʣʠʨʦʚʘʥʥʳʝ ʧʨʦʩʪʳʝ NPK ʫʜʦʙʨʝʥʠʷ (ʘʤʤʠʘʯʥʘʷ ʩʝʣʠʪʨʘ, 

ʛʨʘʥʫʣʠʨʦʚʘʥʥʳʡ ʩʫʧʝʨʬʦʩʬʘʪ, ʭʣʦʨʠʜ ʢʘʣʠʷ) 

1. ɾʠʜʢʦʝ ʢʦʤʧʣʝʢʩʥʦʝ NPK ʫʜʦʙʨʝʥʠʝ Lyderis 9-9-9 

2. ɾʠʜʢʦʝ ʘʟʦʪʥʦʝ ʫʜʦʙʨʝʥʠʝ KAS 32 + ʛʨʘʥʫʣʠʨʦʚʘʥʥʳʝ ʈʂ 

ʫʜʦʙʨʝʥʠʷ 

ʌʦʨʤʳ ʘʟʦʪʘ ʚ ʫʜʦʙʨʝʥʠʷʭ: ʘʤʤʠʘʯʥʘʷ ʩʝʣʠʪʨʘ ï ʥʠʪʨʘʪʥʘʷ ʠ 

ʘʤʤʦʥʠʡʥʘʷ, Lyderis 9-9-9 ï ʘʤʠʜʥʘʷ ʠ ʘʤʤʦʥʠʡʥʘʷ, KAS 32 ï ʥʠʪʨʘʪʥʘʷ, 

ʘʤʤʦʥʠʡʥʘʷ ʠ ʘʤʠʜʥʘʷ.  

ʂʘʨʪʦʬʝʣʴ ʫʜʦʙʨʷʣʠ ʧʝʨʝʜ ʧʦʩʘʜʢʦʡ N120P90K120. ʇʦʚʪʦʨʥʦʩʪʴ 

ʚʘʨʠʘʥʪʦʚ ï ʪʨʝʭʢʨʘʪʥʘʷ. ɺʦ ʚʨʝʤʷ ʚʝʛʝʪʘʮʠʠ ʢʘʨʪʦʬʝʣʷ ʧʨʠʤʝʥʷʣʠʩʴ 

ʩʨʝʜʩʪʚʘ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʦʪ ʚʨʝʜʠʪʝʣʝʡ ʠ ʙʦʣʝʟʥʝʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ 

ʚʠʜʘ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ.  

ʄʝʪʦʜʳ ʣʘʙʦʨʘʪʦʨʥʳʭ ʘʥʘʣʠʟʦʚ. 

ʆʙʱʠʡ N ʦʧʨʝʜʝʣʝʥ ʤʝʪʦʜʦʤ ʂʲʝʣʴʜʘʣʷ, (NO3
-
) ï ʢʦʣʦʨʠʤʝʪʨʠʯʝʩʢʠ, 

ʢʘʣʠʡ ï ʧʣʘʤʝʥʥʳʤ ʬʦʪʦʤʝʪʨʦʤ (LST ISO 9964-3:1998), ʢʘʣʴʮʠʡ ï 

ʤʝʪʦʜʦʤ ʘʪʦʤʥʦʡ ʘʙʩʦʨʙʮʠʠ (ISO 7890-86). 

ɼʘʥʥʳʝ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʨʘʙʦʪʘʥʳ ʜʠʩʧʝʨʩʠʦʥʥʳʤ ʤʝʪʦʜʦʤ.  

 

РЕЗУЛЬТАТЫ ИССЛЕДОВАНИЙ 

 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ 

ʧʝʨʠʦʜʘ ʫʨʦʞʘʡ ʢʘʨʪʦʬʝʣʷ ʚʘʨʴʠʨʦʚʘʣ ʦʪ 14,7ï41,0 ʪ/ʛʘ ʚ 2009 ʛ. ʜʦ 28,0ï
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54,6 ʪ/ʛʘ ʚ 2011 ʛ. ɺʦ ʚʩʝ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʫʜʦʙʨʝʥʠʡ 

ʙʳʣʘ ʚʳʩʦʢʦʡ, ʠ ʚ ʩʨʝʜʥʝʤ ʧʨʠʙʘʚʢʘ ʫʨʦʞʘʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʝ 

ʫʜʦʙʨʝʥʥʦʡ ʧʦʯʚʦʡ (ʢʦʥʪʨʦʣʴ), ʩʦʩʪʘʚʠʣʘ 89,2ï123,8 % (ʪʘʙʣʠʮʘ 1).  

ʅʘʠʙʦʣʴʰʘʷ ʧʨʠʙʘʚʢʘ ʫʨʦʞʘʷ ʢʣʫʙʥʝʡ (+26,9 ʪ/ʛʘ ʠʣʠ 123,8%) 

ʧʦʣʫʯʝʥʘ ʧʨʠ ʫʜʦʙʨʝʥʠʠ ʢʘʨʪʦʬʝʣʷ KAS 32 ʩʦʚʤʝʩʪʥʦ ʩ ʈʂ ʫʜʦʙʨʝʥʠʷʤʠ. 

ʇʦʭʦʞʠʡ ʫʨʦʞʘʡ ʙʳʣ ʧʦʣʫʯʝʥ ʧʨʠ ʚʥʝʩʝʥʠʠ ʪʨʘʜʠʮʠʦʥʥʳʭ ʫʜʦʙʨʝʥʠʡ 

(ʘʤ. ʩʝʣʠʪʨʳ, ʩʫʧʝʨʬʦʩʬʘʪʘ ʠ ʭʣʦʨʠʜʘ ʢʘʣʠʷ). ɾʠʜʢʦʝ ʢʦʤʧʣʝʢʩʥʦʝ 

ʫʜʦʙʨʝʥʠʝ Lyderis 9-9-9 ʙʳʣʦ ʤʝʥʝʝ ʵʬʬʝʢʪʠʚʥʳʤ, ʠ ʧʨʠʙʘʚʢʘ ʫʨʦʞʘʷ 

ʢʣʫʙʥʝʡ ʚ ʩʨʝʜʥʝʤ ʙʳʣʘ ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʴʰʝ, ʯʝʤ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ KAS 

32+ʈʂ. ʆʜʥʘʢʦ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʵʪʠ ʨʘʟʣʠʯʠʷ ʦʙʫʩʣʦʚʣʝʥʳ ʙʦʣʝʝ 

ʥʠʟʢʠʤ ʫʨʦʞʘʝʤ, ʧʦʣʫʯʝʥʥʳʤ ʚ ʫʩʣʦʚʠʷʭ ʠʟʙʳʪʦʯʥʦʛʦ ʫʚʣʘʞʥʝʥʠʷ ʚ 

ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʠ (ʚ ʠʶʥʝïʠʶʣʝ) ʚ 2009 ʛ., ʢʦʛʜʘ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʥʘ 

67,5ï37,2% ʧʨʝʚʳʩʠʣʦ ʤʥʦʛʦʣʝʪʥʶʶ ʥʦʨʤʫ. ɺʦʟʤʦʞʥʦ, ʪʘʢʠʝ ʫʩʣʦʚʠʷ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʙʦʣʴʰʝʤʫ ʚʳʤʳʚʘʥʠʶ ʘʟʦʪʘ ʠʟ ʞʠʜʢʦʡ ʬʦʨʤʳ ʫʜʦʙʨʝʥʠʷ, 

ʠ ʵʪʦ ʧʨʠʚʝʣʦ ʢ ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʩʥʠʞʝʥʠʶ ʫʨʦʞʘʷ. 

 

ʊʘʙʣʠʮʘ 1 ï ɺʣʠʷʥʠʝ ʫʜʦʙʨʝʥʠʡ ʥʘ ʫʨʦʞʘʡ ʢʘʨʪʦʬʝʣʷ (ʪ/ʛʘ) 

 

ɺʘʨʠʘʥʪ ʫʜʦʙʨʝʥʠʷ 
ɻʦʜ ʉʨʝʜʥʝʝ 

2007 2009 2011 ʪ/ʛʘ
 

% 

ɹʝʟ ʫʜʦʙʨʝʥʠʡ 28,0 17,4 19,7 21,8 100,0 

ɻʨʘʥʫʣʠʨʦʚʘʥʥʳʝ 

NPK ʫʜʦʙʨʝʥʠʷ 

54,6 41,0 41,2 46,4 213,4 

Lyderis 9-9-9 54,6 23,4 45,5 41,1 189,2 

KAS 32 + ʛʨʘʥʫʣ. ʈʂ 

ʫʜʦʙʨʝʥʠʷ 

54,3 39,8 48,2 48,7 223,8 

ʅʉʈ05 3,72 14,6 8,09 5,70  

 

ʈʘʟʣʠʯʥʳʝ ʬʦʨʤʳ ʫʜʦʙʨʝʥʠʡ ʦʢʘʟʘʣʠ ʥʝʦʜʠʥʘʢʦʚʦʝ ʚʣʠʷʥʠʝ ʠ ʥʘ 

ʚʝʣʠʯʠʥʫ ʢʣʫʙʥʝʡ. ɹʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʢʨʫʧʥʦʡ (ʜʠʘʤʝʪʨʦʤ ʙʦʣʝʝ 6 ʩʤ) 

ʬʨʘʢʮʠʠ ï 60,6% ʩʬʦʨʤʠʨʦʚʘʣʦʩʴ ʧʨʠ ʫʜʦʙʨʝʥʠʠ ʛʨʘʥʫʣʠʨʦʚʘʥʥʳʤʠ NPK 

ʫʜʦʙʨʝʥʠʷʤʠ, ʘ ʧʨʠ ʫʜʦʙʨʝʥʠʠ Lyderis 9-9-9 ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʩʦʩʪʘʚʠʣʦ 

ʪʦʣʴʢʦ 42,1% (ʪʘʙʣʠʮʘ 2). ʇʨʠ ʚʥʝʩʝʥʠʠ ʞʠʜʢʦʛʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʫʜʦʙʨʝʥʠʷ 

Lyderis 9-9-9 ʬʦʨʤʠʨʦʚʘʣʦʩʴ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ (55,3%) ʩʨʝʜʥʝʡ ʬʨʘʢʮʠʠ 

(3ï6 ʩʤ) ʠ ʤʝʣʢʠʭ (ʤʝʥʝʝ 3 ʩʤ) ʢʣʫʙʥʝʡ.  

ʅʘʢʦʧʣʝʥʠʝ ʢʨʘʭʤʘʣʘ ʚ ʢʣʫʙʥʷʭ ʢʘʨʪʦʬʝʣʷ ʟʘʚʠʩʝʣʦ ʦʪ 

ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʠ ʦʪ ʬʦʨʤʳ 

ʫʜʦʙʨʝʥʠʡ. ʅʘʠʙʦʣʴʰʘʷ ʢʨʘʭʤʘʣʠʩʪʦʩʪʴ ʢʣʫʙʥʝʡ (17,5ï18,0%) ʙʳʣʘ ʚ 

2011 ʛ. ʚ ʫʩʣʦʚʠʷʭ ʥʦʨʤʘʣʴʥʦ ʚʣʘʞʥʦʛʦ ʧʝʨʠʦʜʘ, ʥʘʠʤʝʥʴʰʘʷ (15,4ï

16,5%) ï ʚ 2007 ʛ. ʇʦ ʩʨʝʜʥʠʤ ʜʘʥʥʳʤ, ʫʜʦʙʨʝʥʠʝ ʢʘʨʪʦʬʝʣʷ Lyderis 9-9-9 

ʚ ʦʪʥʦʰʝʥʠʠ ʥʘʢʦʧʣʝʥʠʷ ʢʨʘʭʤʘʣʘ ʙʳʣʦ ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʠ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʝʛʦ ʩʦʜʝʨʞʘʥʠʝ ʚ ʢʣʫʙʥʷʭ ʫʚʝʣʠʯʠʣʦʩʴ ʥʘ 0,6%. 

 



ʈɸɿɼɽʃ 5. ʉɽʄɽʅʆɺʆɼʉʊɺʆ ʀ ʊɽʍʅʆʃʆɻʀʀ ʇʈʆʀɿɺʆɼʉʊɺɸ ʂɸʈʊʆʌɽʃʗ 

 

187 

ʊʘʙʣʠʮʘ 2 ï ɺʣʠʷʥʠʝ ʫʜʦʙʨʝʥʠʡ ʥʘ ʬʨʘʢʮʠʦʥʥʳʡ ʩʦʩʪʘʚ ʢʣʫʙʥʝʡ ʠ ʠʭ 

ʢʘʯʝʩʪʚʦ 

 

ɺʘʨʠʘʥʪ 

ʫʜʦʙʨʝʥʠʷ 

ʌʨʘʢʮʠʠ ʢʣʫʙʥʝʡ, % 

% ʚ ʢʣʫʙʥʷʭ 

ʥʘʪʫʨʘʣʴʥʦʡ 

ʚʣʘʞʥʦʩʪʠ 
ɸʟʦʪ 

% ʚ 

ʉɺ >6 

ʩʤ 

6-3 

ʩʤ 

<3 ʩʤ ʂʨʘʭʤʘʣ ɺʠʪʘʤʠʥ 

ʉ 

ɹʝʟ ʫʜʦʙʨʝʥʠʡ 30,8 66,1 3,6 16,6 1,71 1,15 

ɻʨʘʥʫʣʠʨʦʚʘʥʥʳʝ 

NPK ʫʜʦʙʨʝʥʠʷ 

60,6 37,3 2,1 17,0 1,61 1,17 

Lyderis 9-9-9 42,1 55,3 2,6 17,2 1,81 1,07 

KAS 32 + ʛʨʘʥʫʣ. 

ʈʂ ʫʜʦʙʨʝʥʠʷ 

58,2 41,1 1,4 16,8 1,67 1,06 

ʅʉʈ05 7,87 7,30 0,81    

 

ʇʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʵʪʦʛʦ ʫʜʦʙʨʝʥʠʷ ʥʘ ʥʘʢʦʧʣʝʥʠʝ ʢʨʘʭʤʘʣʘ 

ʦʪʤʝʯʝʥ ʚʦ ʚʩʝ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚʣʠʷʥʠʝ ʜʨʫʛʠʭ ʬʦʨʤ 

ʫʜʦʙʨʝʥʠʡ ʥʘ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʟʘʚʠʩʝʣʦ ʠ ʦʪ ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ 

ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ. ʇʨʠ ʫʜʦʙʨʝʥʠʠ ʢʘʨʪʦʬʝʣʷ Lyderis 9-9-9 ʚ ʢʣʫʙʥʷʭ 

ʪʘʢʞʝ ʙʦʣʴʰʝ ʥʘʢʘʧʣʠʚʘʣʦʩʴ ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ (1,81%). ɽʝ 

ʢʦʣʠʯʝʩʪʚʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʙʳʣʦ ʥʘ 0,10%, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʜʨʫʛʠʤʠ ʬʦʨʤʘʤʠ ʫʜʦʙʨʝʥʠʷʡ ï ʥʘ 0,14ï0,20% ʙʦʣʴʰʝ. ʂʦʥʮʝʥʪʨʘʮʠʷ 

ʘʟʦʪʘ ʚ ʢʣʫʙʥʷʭ ʙʳʣʘ ʚʳʰʝ ʧʨʠ ʫʜʦʙʨʝʥʠʠ ʛʨʘʥʫʣʠʨʦʚʘʥʥʳʤʠ NPK 

ʫʜʦʙʨʝʥʠʷʤʠ (1,17%) ʠ ʥʘ 0,11ï0,12% ʤʝʥʴʰʝ ʧʨʠ ʚʥʝʩʝʥʠʠ Lyderis 9-9-9 ʠ 

KAS 32. 

ʈʘʟʣʠʯʥʳʝ ʬʦʨʤʳ ʫʜʦʙʨʝʥʠʡ ʦʢʘʟʘʣʠ ʨʘʟʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʤʠʛʨʘʮʠʶ 

ʙʠʦʛʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʅʘʠʙʦʣʴʰʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʠʪʨʘʪʦʚ (74,6 ʤʛ/ʣ) ʚ 

ʣʠʟʠʤʝʪʨʠʯʝʩʢʠʭ ʚʦʜʘʭ ʙʳʣʘ ʧʨʠ ʫʜʦʙʨʝʥʠʠ ʢʘʨʪʦʬʝʣʷ KAS 32 ʩʦʚʤʝʩʪʥʦ 

ʩ ʈʂ ʫʜʦʙʨʝʥʠʷʤʠ (ʪʘʙʣʠʮʘ 3). ʅʘʠʤʝʥʴʰʝʝ ʫʚʝʣʠʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʥʠʪʨʘʪʦʚ (+26,2 ʤʛ/ʣ) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʝ ʫʜʦʙʨʝʥʥʦʡ ʧʦʯʚʦʡ ʙʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ ʧʨʠ ʚʥʝʩʝʥʠʠ Lyderis 9-9-9. ɺ ʩʚʷʟʠ ʩ ʤʝʥʴʰʝʡ 

ʠʥʬʠʣʴʪʨʘʮʠʝʡ ʦʩʘʜʢʦʚ ʚ ʫʜʦʙʨʝʥʥʳʭ ʧʦʩʝʚʘʭ ʢʘʨʪʦʬʝʣʷ, ʚʳʤʳʚʘʥʠʝ 

ʘʟʦʪʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʚ ʥʝ ʫʜʦʙʨʝʥʥʦʡ ʧʦʯʚʦʡ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʫʚʝʣʠʯʠʣʦʩʴ. 

ʊʦʣʴʢʦ ʚʥʝʩʝʥʠʝ KAS 32 ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʦ ʫʚʝʣʠʯʠʣʦ ʚʳʤʳʚʘʥʠʝ 

ʘʟʦʪʘ (+8,66 ʢʛ/ʛʘ).  

ʂʦʥʮʝʥʪʨʘʮʠʷ ʢʘʣʠʷ ʚ ʣʠʟʠʤʝʪʨʠʯʝʩʢʠʭ ʚʦʜʘʭ ʙʳʣʘ ʥʝʙʦʣʴʰʘʷ, ʚ 

ʩʨʝʜʥʝʤ 2,89-3,93 ʤʛ/ʣ ʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʫʚʝʣʠʯʠʣʘʩʴ ʪʦʣʴʢʦ 

ʧʨʠ ʚʥʝʩʝʥʠʠ ʭʣʦʨʠʜʘ ʢʘʣʠʷ. ʀʩʩʣʝʜʫʝʤʳʝ ʫʜʦʙʨʝʥʠʷ ʥʝ ʦʢʘʟʘʣʠ 

ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʧʦʪʝʨʠ ʢʘʣʠʷ ʦʪ ʚʳʤʳʚʘʥʠʷ. ʇʨʠ ʚʥʝʩʝʥʠʠ 

ʛʨʘʥʫʣʠʨʦʚʘʥʥʳʭ NPK ʫʜʦʙʨʝʥʠʡ ʠ Lyderis 9-9-9 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʪʨʦʣʝʤ, ʚ ʩʚʷʟʠ ʩ ʤʝʥʴʰʝʡ ʠʥʬʠʣʴʪʨʘʮʠʝʡ ʦʩʘʜʢʦʚ, ʚʳʤʳʚʘʥʠʝ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʣʦʩʴ (ï1,64ï2,26 ʢʛ/ʛʘ ʂ ʠʣʠ 12,4ï17,1%), ʘ ʧʨʠ 

ʚʥʝʩʝʥʠʠ KAS 32+ʈʂ ï ʫʚʝʣʠʯʠʣʦʩʴ ʥʘ 20,2%. 



ʈɸɿɼɽʃ 5. ʉɽʄɽʅʆɺʆɼʉʊɺʆ ʀ ʊɽʍʅʆʃʆɻʀʀ ʇʈʆʀɿɺʆɼʉʊɺɸ ʂɸʈʊʆʌɽʃʗ 
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ʊʘʙʣʠʮʘ 3 ï ɺʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʫʜʦʙʨʝʥʠʡ ʥʘ ʚʳʤʳʚʘʥʠʝ 

ʙʠʦʛʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ 

 

ɺʘʨʠʘʥʪ ʫʜʦʙʨʝʥʠʷ 
ʂʦʥʮʝʥʪʨʘʮʠʷ ʤʛ/ʣ 

ʇʦʪʝʨʠ ʦʪ ʚʳʤʳʚʘʥʠʷ 

ʢʛ/ʛʘ 

Nʆ3
-
 ʂ

+
 ʉʘ

2+
 N ʂ ʉʘ 

ɹʝʟ ʫʜʦʙʨʝʥʠʡ 48,4 3.06 32,4 48,56 13,25 128,8 

ɻʨʘʥʫʣʠʨʦʚʘʥʥʳʝ 

NPK ʫʜʦʙʨʝʥʠʷ 

71,4 3.44 58,8 52,18 10,99 187,0 

Lyderis 9-9-9 66,6 2.89 43,7 54,36 11,61 145,3 

KAS 32 + ʛʨʘʥʫʣ. 

ʈʂ ʫʜʦʙʨʝʥʠʷ 

74,6 3.93 63,8 57,22 15,92 192,4 

ʅʉʈ05 11,24 1,05 10,08 6,01 2,57 24,27 

 

ʅʘ ʩʫʧʝʩʯʘʥʳʭ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʭ ʧʦʯʚʘʭ ʢʘʣʴʮʠʷ ʚʳʤʳʚʘʝʪʩʷ 

ʥʘʤʥʦʛʦ ʙʦʣʴʰʝ, ʯʝʤ ʢʘʣʠʷ. ʅʘ ʥʝ ʫʜʦʙʨʝʥʥʦʡ ʧʦʯʚʝ ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʢʘʪʠʦʥʦʚ ʢʘʣʴʮʠʷ ʚ ʣʠʟʠʤʝʪʨʠʯʝʩʢʠʭ ʚʦʜʘʭ ʚ ʩʨʝʜʥʝʤ ʙʳʣʘ 32,4 ʤʛ/ʣ. 

ɺʥʝʩʝʥʠʝ ʫʜʦʙʨʝʥʠʡ ʩʪʠʤʫʣʠʨʦʚʘʣʦ ʤʠʛʨʘʮʠʶ ʵʪʦʛʦ ʵʣʝʤʝʥʪʘ, ʥʦ 

ʜʦʩʪʦʚʝʨʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ (+26,4ï31,4 ʤʛ/ʣ ʉʘ
2+ 
ʠʣʠ 81,5ï

95,1%) ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʪʦʣʢɹʦ ʧʨʠ ʚʥʝʩʝʥʠʠ ʢʘʣʴʮʠʡ ʩʦʜʝʨʞʘʱʝʛʦ 

ʫʜʦʙʨʝʥʠʷ ï ʩʫʧʝʨʬʦʩʬʘʪʘ. ɿʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʢʘʣʴʮʠʷ ʦʪʨʘʟʠʣʦʩʴ ʥʘ ʦʙʲʝʤʝ ʚʳʤʳʚʘʥʠʷ. ʇʦʪʝʨʠ ʢʘʣʴʮʠʷ ʧʨʠ ʚʥʝʩʝʥʠʠ 

ʩʫʧʝʨʬʦʩʬʘʪʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʫʚʝʣʠʯʠʣʠʩʴ ʥʘ 58,2ï63,6 ʢʛ/ʛʘ 

ʠʣʠ 45,2ï49,4%. 

 

ЗАКЛЮЧЕНИЕ 

 

1. ɺʣʠʷʥʠʝ ʛʨʘʥʫʣʠʨʦʚʘʥʥʳʭ ʠ ʞʠʜʢʠʭ ʫʜʦʙʨʝʥʠʡ ʥʘ ʫʨʦʞʘʡ 

ʢʘʨʪʦʬʝʣʷ ʚ ʛʦʜʳ ʥʦʨʤʘʣʴʥʦʛʦ ʫʚʣʘʞʥʝʥʠʷ ʙʳʣʦ ʦʜʠʥʘʢʦʚʳʤ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʞʠʜʢʦʛʦ ʫʜʦʙʨʝʥʠʷ Lyderis 9-9-9 ʩʥʠʞʘʣʘʩʴ 

ʧʨʠ ʚʳʧʘʜʝʥʠʠ ʦʙʠʣʴʥʳʭ ʦʩʘʜʢʦʚ ʚ ʬʘʟʫ ʠʥʪʝʥʩʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʙʦʪʚʳ 

ʢʘʨʪʦʬʝʣʷ (ʚ ʠʶʥʝ). 

2. ʇʨʠ ʫʜʦʙʨʝʥʠʠ ʢʘʨʪʦʬʝʣʷ ʞʠʜʢʠʤ ʫʜʦʙʨʝʥʠʝʤ Lyderis 9-9-9, ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʛʨʘʥʫʣʠʨʦʚʘʥʥʳʤʠ ʫʜʦʙʨʝʥʠʷʤʠ ʠ KAS 32, ʚ ʢʣʫʙʥʷʭ 

ʥʘʢʘʧʣʠʚʘʣʦʩʴ ʤʝʥʴʰʝ ʥʠʪʨʘʪʦʚ, ʙʦʣʴʰʝ ʩʦʜʝʨʞʘʣʦʩʴ ʢʨʘʭʤʘʣʘ ʠ 

ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ. 

3. ɺʥʝʩʝʥʠʝ ʚʩʝʭ ʬʦʨʤ ʘʟʦʪʥʳʭ ʫʜʦʙʨʝʥʠʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʝ 

ʫʜʦʙʨʝʥʥʦʡ ʧʦʯʚʦʡ, ʫʚʝʣʠʯʠʣʦ ʢʦʥʮʝʥʪʨʘʮʠʶ ʥʠʪʨʘʪʦʚ ʚ ʣʠʟʠʤʝʪʨʠʯʝʩʢʠʭ 

ʚʦʜʘʭ ʥʘ 38,6ï55,2%, ʥʦ ʧʦʪʝʨʠ ʘʟʦʪʘ ʦʪ ʚʳʤʳʚʘʥʠʷ ʚ ʩʚʷʟʠ ʩ ʤʝʥʴʰʝʡ 

ʠʥʬʠʣʴʪʨʘʮʠʝʡ ʦʩʘʜʢʦʚ ʚ ʫʜʦʙʨʝʥʥʳʭ ʚʘʨʠʘʥʪʘʭ ʫʚʝʣʠʯʠʣʠʩʴ ʪʦʣʴʢʦ ʥʘ 

7,5ï17,8%. ɹʦʣʝʝ ʠʥʪʝʥʩʠʚʥʘʷ ʤʠʛʨʘʮʠʷ ʥʠʪʨʘʪʦʚ ʙʳʣʘ ʧʨʠ ʚʥʝʩʝʥʠʠ 

KAS 32.  

1. ɺʥʝʩʝʥʠʝ ʫʜʦʙʨʝʥʠʡ ʥʝ ʦʢʘʟʘʣʦ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ 

ʫʚʝʣʠʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʘʣʠʷ ʚ ʣʠʟʠʤʝʪʨʠʯʝʩʢʠʭ ʚʦʜʘʭ, ʘ ʧʦʪʝʨʠ ʦʪ 
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ʚʳʤʳʚʘʥʠʷ ʫʚʝʣʠʯʠʣʠʩʴ ʪʦʣʴʢʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ KAS 32 ʩʦʚʤʝʩʪʥʦ ʩ 

ʈʂ ʫʜʦʙʨʝʥʠʷʤʠ.  

2. ɺʥʝʩʝʥʠʝ ʩʫʧʝʨʬʦʩʬʘʪʘ ʩʪʠʤʫʣʠʨʦʚʘʣʦ ʚʳʤʳʚʘʥʠʝ ʢʘʣʴʮʠʷ. ɽʛʦ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 81,5ï95,1%, ʧʦʪʝʨʠ ʦʪ ʚʳʤʳʚʘʥʠʷ ï ʥʘ 45,2ï

49,4%. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʦ ʦʪʢʨʳʪʦʤʫ ʧʣʘʥʫ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ 

ʨʘʙʦʪ ʃʠʪʦʚʩʢʦʛʦ ʮʝʥʪʨʘ ʘʛʨʘʨʥʳʭ ʠ ʣʝʩʥʳʭ ʥʘʫʢ ʧʦ ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ 

ʧʨʦʛʨʘʤʤʝ "ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʠ 

ʣʝʩʥʳʭ ʧʦʯʚ" (Productivity and sustainability of agricultural and forest soils). 
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INFLUENC E OF DIFFERENT FORMS OF FERTILIZERS ON THE 

FORMATION AND QUALITY OF POTATO YIELD AND LEACHING 

OF BIOGENIC ELEMENTS  

 

TRIPOLSKAJA L., VERBYLIENE I. 

 

SUMMARY  

 

Data of the studies on the impact of granular (ammonium nitrate, 

superphosphate, potassium chloride) and liquid fertilizers (Lyderis 9:9:9, 

KAS 32) on the yield and quality of potato tubers and leaching of nutrients 

(N, K, Ca) in the sandy sod-podzolic soil is presented. It has been determined 

that studied forms of fertilizers equally effectively increased the yield of tubers 

(+66.8-84.2 %); compared with other fertilizers, Lyderis 9:9:9 increased starch 

accumulation in tubers. Granular PK fertilizers intensified migration of K and 

Ca; a loss of nitrogen was larger at application of KAS 32 fertilizer together 

with PK granular fertilizers.  

 

Keywords: potatoes, forms of fertilizer, leaching of elements 

 

ʇʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 01.05.2013 ʛ. 
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РЕЗЮМЕ 

 

ʇʦʣʫʯʝʥʳ ʥʘʫʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʝ ʧʦʣʦʞʠʪʝʣʴʥʦʝ 

ʚʣʠʷʥʠʝ ʩʦʯʝʪʘʥʠʷ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʩ ʧʦʥʠʞʝʥʥʳʤʠ ʜʦʟʘʤʠ 

ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ, ʘʛʨʦʭʠʤʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʧʦʯʚʳ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʢʘʨʪʦʬʝʣʷ, ʩʥʠʞʝʥʠʝ 

ʧʦʨʘʞʝʥʥʦʩʪʠ ʙʦʣʝʟʥʷʤʠ ʚ ʫʩʣʦʚʠʷʭ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʦʡ ʩʫʧʝʩʯʘʥʦʡ 

ʧʦʯʚʳ ʎʝʥʪʨʘʣʴʥʦʛʦ ʅʝʯʝʨʥʦʟʝʤʴʷ (2009ï2011 ʛʛ.), ʠ ʚʣʠʷʥʠʝ ʪʝʭ ʞʝ 

ʬʘʢʪʦʨʦʚ ʥʘ ʬʦʥʝ ʩʠʜʝʨʘʪʦʚ ʚ ʫʩʣʦʚʠʷʭ ʚʳʱʝʣʦʯʝʥʥʦʛʦ ʯʝʨʥʦʟʝʤʘ 

ʎʝʥʪʨʘʣʴʥʦ-ʏʝʨʥʦʟʝʤʥʦʛʦ ʨʝʛʠʦʥʘ (2010ï2012 ʛʛ.) ʈʦʩʩʠʠ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʘʢʪʝʨʠʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ (ɸʟʦʪʦʚʠʪ, ʌʦʩʬʘʪʦʚʠʪ), 

ʩʠʜʝʨʘʪʳ, ʢʘʨʪʦʬʝʣʴ, ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚʳ. 

 

ВВЕДЕНИЕ 

 

ʇʨʠʦʨʠʪʝʪʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚ ʪʝʭʥʦʣʦʛʠʷʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʘʨʪʦʬʝʣʷ 

ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʠ ʙʠʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʢ 

ʢʦʪʦʨʳʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʧʨʠʤʝʥʝʥʠʝ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʥʘ ʦʩʥʦʚʝ 

ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʭ ʰʪʘʤʤʦʚ ʙʘʢʪʝʨʠʡ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʧʝʨʝʭʦʜʫ 

ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʬʦʨʤ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ ʣʝʛʢʦʫʩʚʦʷʝʤʳʝ, ʘ ʪʘʢʞʝ 

ʥʝʩʠʤʙʠʦʪʠʯʝʩʢʦʡ ʘʟʦʪʦʬʠʢʩʘʮʠʠ ʚ ʧʦʯʚʝ [1,2,3] ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʩʠʜʝʨʘʪʦʚ ʜʣʷ ʧʦʜʥʷʪʠʷ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʫʣʴʪʫʨ [4]. 

 

МАТЕРИАЛЫ И МЕТОДИКА 

 

ɺ 2009ï2011 ʛʛ. ʥʘ ʧʦʣʷʭ ʥʘʫʯʥʦ-ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʙʘʟʳ ɻʅʋ 

ɺʅʀʀʂʍ çʂʦʨʝʥʸʚʦè ʃʶʙʝʨʝʮʢʦʛʦ ʨʘʡʦʥʘ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʙʳʣ 

ʧʨʦʚʝʜʝʥ ʧʦʣʝʚʦʡ ʦʧʳʪ ʩ ʦʧʨʳʩʢʠʚʘʥʠʝʤ ʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ ʧʝʨʝʜ 

ʧʦʩʘʜʢʦʡ ʨʘʙʦʯʠʤʠ ʨʘʩʪʚʦʨʘʤʠ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ɸʟʦʪʦʚʠʪʘ 

(Azotobacter chroococcum) ʠ ʌʦʩʬʘʪʦʚʠʪʘ (Bacillus mucilaginosus) ʠ ʠʭ 

ʩʤʝʩʠ (ʚ ʜʦʟʝ 2 ʣ/ʪ). ʇʦʣʝʚʦʡ ʦʧʳʪ ʝʞʝʛʦʜʥʦ ʨʘʩʧʦʣʘʛʘʣʩʷ ʥʘ ʦʜʥʦʤ ʠʟ 

ʧʦʣʝʡ ʪʨʝʭʧʦʣʴʥʦʛʦ ʩʝʚʦʦʙʦʨʦʪʘ, ʧʦʩʣʝ ʟʝʨʥʦʚʳʭ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ. 
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ʇʦʚʪʦʨʥʦʩʪʴ ʦʧʳʪʘ ï ʪʨʝʭʢʨʘʪʥʘʷ, ʨʘʩʧʦʣʦʞʝʥʠʝ ʜʝʣʷʥʦʢ ï 

ʨʝʥʜʦʤʠʟʠʨʦʚʘʥʥʦʝ ʚʥʫʪʨʠ ʧʦʚʪʦʨʝʥʠʡ. ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʜʝʣʷʥʢʠ ï 45 ʤ
2
, 

ʫʯʸʪʥʘʷ ï 27 ʤ
2
. 

ʆʙʨʘʙʦʪʘʥʥʳʝ ʢʣʫʙʥʠ ʚʳʩʘʞʠʚʘʣʠʩʴ (ʩʘʞʘʣʢʘ ʉʅ-4ɹʂ) ʥʘ ʜʝʣʷʥʢʘʭ: 

ʙʝʟ ʫʜʦʙʨʝʥʠʡ (ʌʦʥ 0); ʥʘ ʬʦʥʝ ʧʦʣʥʦʡ ʜʦʟʳ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ï 

ʌʦʥ 1 (N90P90K120) ʠ ʧʦʥʠʞʝʥʥʦʡ ï ʌʦʥ 1/2 (N45P45K90). ʉʨʦʢ ʧʦʩʘʜʢʠ 6ï9 

ʤʘʷ 2009ï2011 ʛʛ. ʉʭʝʤʘ ʧʦʩʘʜʢʠ ï 70 ʭ 30 ʩʤ. ʉʦʨʪ ʢʘʨʪʦʬʝʣʷ ï ʂʨʝʧʳʰ 

(ʨʘʥʥʠʡ).  

ʇʦʯʚʘ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ï ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʘʷ ʩʫʧʝʩʯʘʥʘʷ ʩʦ 

ʩʣʝʜʫʶʱʠʤʠ ʘʛʨʦʭʠʤʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʘʭʦʪʥʦʛʦ ʛʦʨʠʟʦʥʪʘ: pHKCl 

 ï 4,51ï4,62; Hʛ  ï 3,30ï3,40 ʤʛïɻ ʢʚ/100 ʛ ʧʦʯʚʳ; S  ï 1,98ï2,28 ʤʛïɻ ʢʚ/100 ʛ 

ʧʦʯʚʳ, P2O5ʧʦ ʂʠʨʩʘʥʦʚʫ  ï  32-34 ʠ K2O ʧʦ ʂʠʨʩʘʥʦʚʫ  ï 10ï12 ʤʛ/100 ʛ ʧʦʯʚʳ, 

ʛʫʤʫʩ ï 1,85ï2,19%. 

ʄʝʪʝʦʫʩʣʦʚʠʷ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ 2009 ʛ. ʧʨʠʙʣʠʞʘʣʠʩʴ ʢ 

ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʡ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʥʦʨʤʝ ʠ ʷʚʣʷʣʠʩʴ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʜʣʷ 

ʨʘʟʚʠʪʠʷ ʢʘʨʪʦʬʝʣʷ (ɻʊʂ2009= 1,12, ɻʊʂʤʥʦʛ.=1,29), ʚ 2010 ʛ. ʩʣʦʞʠʣʠʩʴ 

ʵʢʩʪʨʝʤʘʣʴʥʦ ʟʘʩʫʰʣʠʚʳʝ ʫʩʣʦʚʠʷ (ɻʊʂ2010 = 0,63), ʚ ʎʏʆ ʧʝʨʠʦʜ ʙʝʟ 

ʜʦʞʜʝʡ ʩʦʩʪʘʚʠʣ ʙʦʣʝʝ 90 ʜʥʝʡ, ʪ.ʝ., ʧʨʘʢʪʠʯʝʩʢʠ, ʚʝʩʴ ʚʝʛʝʪʘʮʠʦʥʥʳʡ 

ʩʝʟʦʥ. ɺ 2011 ʛʦʜʫ ʜʝʬʠʮʠʪ ʦʩʘʜʢʦʚ ʥʘʙʣʶʜʘʣʩʷ  ʚ ʤʘʝ ʠ ʠʶʥʝ, ʚ ʠʶʣʝ 

ʪʘʢʞʝ ʙʳʣʦ ʞʘʨʢʦ ʠ ʥʝ ʭʚʘʪʘʣʦ ʚʣʘʛʠ, ʧʨʠ ʵʪʦʤ ʚʳʧʘʣʦ 159,2 ʤʤ ʦʩʘʜʢʦʚ, 

ʯʪʦ ʩʦʩʪʘʚʠʣʦ 61,1% ʦʪ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʡ ʥʦʨʤʳ (260,5 ʤʤ), ʚ ʩʫʤʤʝ ʟʘ 

ʚʝʩʴ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ɻʊʂ2011=0,67.  

ɺ 2010 ʛ. ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʆʆ çʊʘʤʙʦʚʩʝʤʢʘʨʪʦʬʝʣʴè (ʩʝʣʦ 

ʉʪʘʨʦʩʝʩʣʘʚʠʥʦ ʇʝʨʚʦʤʘʡʩʢʦʛʦ ʨʘʡʦʥʘ ʊʘʤʙʦʚʩʢʦʡ ʦʙʣʘʩʪʠ) ʙʳʣ ʟʘʣʦʞʝʥ 

ʧʦʣʝʚʦʡ ʩʪʘʮʠʦʥʘʨʥʳʡ ʦʧʳʪ. ʉʦʢʨʘʱʝʥʥʘʷ ʟʘʧʠʩʴ ʩʭʝʤʳ ʦʧʳʪʘ: 3 

(ʩʠʜʝʨʘʪʳ) ʭ 3 (ʜʦʟʳ ʤʠʥ. ʫʜ.) ʭ 2 (ʙʘʢʪ. ʫʜ.) ʭ 3 (ʧʦʚʪʦʨʥʦʩʪʠ) ï 54 

ʜʝʣʷʥʢʠ ʚ ʥʘʪʫʨʝ. ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʜʝʣʷʥʢʠ ʩʦʩʪʘʚʣʷʣʘ 60 ʤ
2
, ʫʯʝʪʥʘʷ 40,5 

ʤ
2
. ʆʧʨʳʩʢʠʚʘʥʠʝ ʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ ʧʨʦʚʦʜʠʣʦʩʴ ʧʨʠ ʧʦʩʘʜʢʝ ʚ ʩʘʞʘʣʢʝ 

çHassiaè (ɿɸʆ çʂʦʣʥʘʛè) ʪʝʤʠ ʞʝ ʙʘʢʪʝʨʠʘʣʴʥʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ (ʚ ʜʦʟʝ 2 

ʣ/ʪ), ʯʪʦ ʠ ʚ ʧʝʨʚʦʤ ʦʧʳʪʝ. ʉʦʨʪ ʢʘʨʪʦʬʝʣʷ ï ʋʜʘʯʘ (ʨʘʥʥʠʡ). 

ʆʙʨʘʙʦʪʘʥʥʳʝ ʢʣʫʙʥʠ ʚʳʩʘʞʠʚʘʣʠʩʴ ʥʘ ʜʝʣʷʥʢʘʭ: ʙʝʟ ʫʜʦʙʨʝʥʠʡ 

(ʌʦʥ 0); ʥʘ ʬʦʥʝ ʧʦʣʥʦʡ ʜʦʟʳ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ï ʌʦʥ 1 

(N90P120K120) ʠ ʧʦʥʠʞʝʥʥʦʡ ʚ 2 ʨʘʟʘ ï ʌʦʥ 1/2 (N45P60K60). ʉʨʦʢ ʧʦʩʘʜʢʠ 

28.04.2010, 01.05.2011 ʛ., 05.05.2012 ʛ. ʉʭʝʤʘ ʧʦʩʘʜʢʠ ï 75 ʭ 30 ʩʤ.  

ʉʝʚʦʦʙʦʨʦʪ ʨʘʟʚʝʨʥʫʪ ʚʦ ʚʨʝʤʝʥʠ: ʚ 2010 ʛ. ʧʨʦʚʦʜʠʣʠʩʴ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʢʘʨʪʦʬʝʣʝ, ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʤ ʢʦʪʦʨʦʛʦ ʙʳʣʠ ʟʝʨʥʦʚʳʝ 

ʢʫʣʴʪʫʨʳ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʩʦʟʜʘʚʘʣʠʩʴ ʧʦʣʷ ʩ ʩʠʜʝʨʘʪʘʤʠ: 25.06.10 ʛ. ʙʳʣʠ 

ʧʦʩʝʷʥʳ ʜʚʝ ʪʨʘʚʦʩʤʝʩʠ: ʛʨʝʯʠʭʘ + ʚʠʢʘ ʷʨʦʚʘʷ ʠ ʨʝʜʴʢʘ ʤʘʩʣʠʯʥʘʷ + ʚʠʢʘ 

ʷʨʦʚʘʷ. ʅʦʨʤʘ ʚʳʩʝʚʘ ʛʨʝʯʠʭʠ ï 50 ʢʛ/ʛʘ; ʥʦʨʤʘ ʚʳʩʝʚʘ ï ʚʠʢʠ ʷʨʦʚʦʡ ï 50 

ʢʛ/ʛʘ; ʥʦʨʤʘ ʚʳʩʝʚʘ ʨʝʜʴʢʠ ʤʘʩʣʠʯʥʦʡ ï 30 ʢʛ/ʛʘ. ɼʦʣʷ ʙʦʙʦʚʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ ʚ ʪʨʘʚʦʩʤʝʩʠ ʛʨʝʯʠʭʘ + ʚʠʢʘ ʷʨʦʚʘʷ ʩʦʩʪʘʚʠʣʘ ï 50%; ʚ 

ʪʨʘʚʦʩʤʝʩʠ ʨʝʜʴʢʘ ʤʘʩʣʠʯʥʘʷ + ʚʠʢʘ ʷʨʦʚʘʷ ï 60%. ʇʦʩʣʝ ʫʯʝʪʘ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʤʘʩʩʳ ʩʠʜʝʨʘʪʦʚ ʤʝʪʦʜʦʤ ʧʨʦʙʥʳʭ ʩʥʦʧʦʚ (10.08.10 ʛ.) 

ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʩʢʘʰʠʚʘʥʠʝ ʂʀʈ-1,5 ʠ ʟʘʧʘʰʢʘ ʪʨʘʚʦʩʤʝʩʝʡ ɹɼʄ4ï4 



ʈɸɿɼɽʃ 5. ʉɽʄɽʅʆɺʆɼʉʊɺʆ ʀ ʊɽʍʅʆʃʆɻʀʀ ʇʈʆʀɿɺʆɼʉʊɺɸ ʂɸʈʊʆʌɽʃʗ 

 

193 

(12.08.10 ʛ.). ʇʦʩʝʚ ʩʠʜʝʨʘʪʦʚ ʪʘʢʞʝ ʧʦʚʪʦʨʠʣʠ ʚ 2011 ʛ. ɺʝʩʴ ʦʧʳʪ ʙʳʣ 

ʨʘʟʚʝʨʥʫʪ ʥʘ 5ïʪʠ ʧʦʣʷʭ ʩʝʚʦʦʙʦʨʦʪʘ. 

ɺ 2011 ʠ 2012 ʛʦʜʘʭ ʥʘ ʩʠʜʝʨʘʣʴʥʳʭ ʧʘʨʘʭ ʠ ʦʧʳʪʥʦʤ ʧʦʣʝ ʠʟ-ʧʦʜ 

ʢʘʨʪʦʬʝʣʷ ʙʳʣ ʚʳʩʘʞʝʥ ʢʘʨʪʦʬʝʣʴ ʧʦ ʩʭʝʤʝ ʦʧʳʪʘ 2010 ʛʦʜʘ (ʪʘʙʣʠʮʘ 3). 

ʇʦʯʚʘ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ï ʚʳʱʝʣʦʯʝʥʥʳʡ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʡ 

ʯʝʨʥʦʟʝʤ ï ʙʳʣʘ ʭʦʨʦʰʦ ʦʢʫʣʴʪʫʨʝʥʥʦʡ ʠ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʚʳʩʦʢʠʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ ʠ ʧʦʚʳʰʝʥʥʳʤ ï ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ 

(ʨʅKCl = 5,14-5,20; ʅʛ = 5,6-6,5 ʤʛ-ʵʢʚ/100ʛ ʧʦʯʚʳ; S = 29,4-31,0 ʤʛ-ʵʢʚ/100ʛ 

ʧʦʯʚʳ; V =81,9-84,6 %; P2O5ʧʦ ʏʠʨʠʢʦʚʫ ï126-206 ʤʛ/ʢʛ ʧʦʯʚʳ; K2Oʧʦ ʏʠʨʠʢʦʚʫ ï

76-100 ʤʛ/ʢʛ ʧʦʯʚʳ; ʛʫʤʫʩ ï 5,53-5,79%). 

 

РЕЗУЛЬТАТЫ ИССЛЕДОВАНИЙ 

 

ʇʨʝʜʧʦʩʘʜʦʯʥʘʷ ʦʙʨʘʙʦʪʢʘ ʢʣʫʙʥʝʡ ʙʘʢʪʝʨʠʘʣʴʥʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʥʘ 

ʬʦʥʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʨʘʟʣʠʯʥʳʭ ʜʦʟʘʭ (0; N45P45K90; N90P90K120) 

ʚ ʫʩʣʦʚʠʷʭ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʭ ʧʦʯʚ ʅʝʯʝʨʥʦʟʝʤʥʦʡ ʟʦʥʳ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʧʦʚʳʰʝʥʠʶ ʵʢʦʣʦʛʦ-ʘʛʨʦʭʠʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʧʘʰʥʠ: ʫʣʫʯʰʘʣʘʩʴ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʢʠʩʣʦʪʥʦ-ʦʩʥʦʚʥʦʡ ʙʘʣʘʥʩ, 

ʜʦʩʪʫʧʥʦʩʪʴ ʬʦʩʬʘʪʦʚ ʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʘʟʦʪʘ.  

ʂʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʧʦʟʚʦʣʠʣ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʟʘʚʠʩʠʤʦʩʪʴ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʘʨʪʦʬʝʣʷ ʦʪ ʦʙʤʝʥʥʦʡ ʢʠʩʣʦʪʥʦʩʪʠ (pHKCl) ʙʳʣʘ ʩʣʘʙʦʡ ʠ 

ʢʦʣʝʙʘʣʘʩʴ ʦʪ 0,32 ʜʦ 0,10 (ʪʘʙʣʠʮʘ 1). ʉʥʠʞʝʥʠʝ ʛʠʜʨʦʣʠʪʠʯʝʩʢʦʡ 

ʢʠʩʣʦʪʥʦʩʪʠ ʧʦʯʚʳ ʚ ʫʩʣʦʚʠʷʭ ʟʘʩʫʭʠ (2010 ʠ 2011 ʛʛ.) ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ 

ʧʦʚʳʰʝʥʠʶ ʫʨʦʞʘʝʚ ʢʘʨʪʦʬʝʣʷ (ʩʚʷʟʴ ʩʣʘʙʘʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʠ 

ʫʩʠʣʠʚʘʣʘʩʴ ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʥʝʜʦʩʪʘʪʢʘ ʚʣʘʛʠ ï r = 0,29-0,32).  

ɿʘʚʠʩʠʤʦʩʪʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʘʨʪʦʬʝʣʷ ʦʪ ʩʫʤʤʳ ʦʙʤʝʥʥʳʭ 

ʦʩʥʦʚʘʥʠʡ ʢʦʣʝʙʘʣʘʩʴ ʧʦ ʛʦʜʘʤ ʦʪ ʩʣʘʙʦʡ ʜʦ ʩʨʝʜʥʝʡ ʧʦʣʦʞʠʪʝʣʴʥʦʡ (r 

=0,07 ʜʦ 0,45), ʧʨʠʯʝʤ ʵʪʘ ʟʘʚʠʩʠʤʦʩʪʴ ʙʳʣʘ ʥʘʠʙʦʣʝʝ ʪʝʩʥʦʡ ʚ ʩʪʘʙʠʣʴʥʦ 

ʟʘʩʫʰʣʠʚʦʤ 2011 ʛ. 

 

ʊʘʙʣʠʮʘ 1 ï ʂʦʨʨʝʣʷʮʠʦʥʥʘʷ ʤʘʪʨʠʮʘ ʚʟʘʠʤʦʩʚʷʟʠ ʧʘʨʘʤʝʪʨʦʚ ʧʦʯʚʝʥʥʦʛʦ 

ʧʣʦʜʦʨʦʜʠʷ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʦʡ ʧʦʯʚʳ ʩ ʫʨʦʞʘʷʤʠ ʢʘʨʪʦʬʝʣʷ 

 

ʋʨʦʞʘʡʥʦʩʪʴ 

ʧʦ ʛʦʜʘʤ 

pHKC

l 

ʅʛ S P2O5*  K2O* P2O5**  K2O*

* 

NO3 

ʋ-2009 0,32 0,05 0,07 0,25 0,52 0,49 0,04 0,83 

ʋ-2010 0,29 0,29 0,28 0,66 0,81 0,58 0,40 0,39 

ʋ-2011 0,10 0,32 0,45 0,60 0,52 0,28 0,09 0,40 
* ï ʩʦʜʝʨʞʘʥʠʝ ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ ʠ ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ ʚ 0,2 ʥ HCl (ɻʆʉʊ 

26207-91); 

** ï ʩʦʜʝʨʞʘʥʠʝ ʜʦʩʪʫʧʥʦʛʦ ʬʦʩʬʦʨʘ ʠ ʢʘʣʠʷ ʚ 0,02 ʥ CaCl2 (ʄʋ ʧʦ 

ʦʧʨʝʜʝʣʝʥʠʶ ʩʪʝʧʝʥʠ ʧʦʜʚʠʞʥʦʩʪʠ ʬʦʩʬʦʨʘ ʠ ʢʘʣʠʷ ʚ ʧʦʯʚʘʭ. ʄʉʍ 01.06.87ʛ.). 

 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʚʳʩʦʢʠʝ ʫʨʦʞʘʠ ʢʘʨʪʦʬʝʣʷ ʥʝʚʦʟʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʥʘ 

ʧʦʯʚʘʭ, ʥʠʟʢʦʦʙʝʩʧʝʯʝʥʥʳʭ ʧʦʜʚʠʞʥʳʤ ʬʦʩʬʦʨʦʤ ʠ ʦʙʤʝʥʥʳʤ ʢʘʣʠʝʤ. 
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ʂʘʨʪʦʬʝʣʴ ʦʙʣʘʜʘʝʪ ʩʨʘʚʥʠʪʝʣʴʥʦ ʩʣʘʙʦʨʘʟʚʠʪʦʡ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʦʡ. ʕʪʠʤ 

ʠ ʦʙʲʷʩʥʷʣʘʩʴ ʜʦʚʦʣʴʥʦ ʪʝʩʥʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʚʝʣʠʯʠʥʳ 

ʫʨʦʞʘʝʚ ʢʘʨʪʦʬʝʣʷ ʚ ʥʘʰʝʤ ʦʧʳʪʝ ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ ʠ 

ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ (ʧʦ ʂʠʨʩʘʥʦʚʫ *): ʜʣʷ ʬʦʩʬʦʨʘ ʢʦʨʨʝʣʷʮʠʷ ʩʦʩʪʘʚʣʷʣʘ 

0,25-0,66, ʘ ʜʣʷ ʢʘʣʠʷ  ï 0,52-0,81, ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʠʥʪʝʨʚʘʣʦʚ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʢʦʨʨʝʣʷʮʠʠ ʫʨʦʞʘʡʥʦʩʪʠ ʢʘʨʪʦʬʝʣʷ ʩ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴʶ 

ʧʦʯʚʳ ʧʦʜʚʠʞʥʳʤ ʬʦʩʬʦʨʦʤ ʠ ʦʙʤʝʥʥʳʤ ʢʘʣʠʝʤ ʚ ʦʩʪʨʦ ʟʘʩʫʰʣʠʚʳʡ 

2010 ʛ. ʊʘʢʘʷ ʞʝ ʪʝʥʜʝʥʮʠʷ ʩʦʭʨʘʥʠʣʘʩʴ ʜʣʷ ʩʚʷʟʠ ʫʨʦʞʘʝʚ ʩ ʜʦʩʪʫʧʥʳʤ 

ʬʦʩʬʦʨʦʤ ʠ ʢʘʣʠʝʤ (ʚ 0,02 ʥ CaCl2**) ï ʤʘʢʩʠʤʘʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʷ ʩ  ʵʪʠʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʥʘʙʣʶʜʘʣʘʩʴ ʚ 2010 ʛ. ʂʦʨʨʝʣʷʮʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʢʘʨʪʦʬʝʣʷ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʥʠʪʨʘʪʦʚ ʚ ʧʦʯʚʝ ʙʳʣʘ ʤʘʢʩʠʤʘʣʴʥʦʡ (r =0,83) 

ʚ ʥʦʨʤʘʣʴʥʳʡ ʧʦ ʫʚʣʘʞʥʝʥʠʶ 2009 ʛʦʜ, ʠ ʩʨʝʜʥʷʷ ï r =0,39-0,40 ï ʚ 

ʟʘʩʫʰʣʠʚʳʝ 2010 ʠ 2011 ʛʛ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʠʷ ʧʦʣʝʚʦʛʦ ʦʧʳʪʘ ʩ ʙʘʢʪʝʨʠʘʣʴʥʳʤʠ 

ʧʨʝʧʘʨʘʪʘʤʠ ʚ ʫʩʣʦʚʠʷʭ ʎʈʅɿ (2009-2011 ʛʛ.) ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʢʘʨʪʦʬʝʣʷ ʧʦʣʫʯʝʥʘ ʚ ʚʘʨʠʘʥʪʘʭ: [ʙʝʟ 

ʫʜʦʙʨʝʥʠʡ + ɸʟʦʪʦʚʠʪ] ʠ [(N45P45K90) + ʌʦʩʬʘʪʦʚʠʪ] ï 19,8 ʪ/ʛʘ (ʧʨʠʙʘʚʢʘ 

4,9 ʪ/ʛʘ ʠʣʠ 32,9% ʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʢʦʥʪʨʦʣʷʤ), ʯʪʦ, ʧʨʘʢʪʠʯʝʩʢʠ, ʥʘ 

ʦʜʥʦʤ ʫʨʦʚʥʝ ʫʨʦʞʘʡʥʦʩʪʠ, ʧʦʣʫʯʝʥʥʦʡ ʦʪ ʧʦʣʥʦʡ ʜʦʟʳ ʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ (N90P90K120) ï 20,7 ʪ/ʛʘ (ʪʘʙʣ. 2).  

 

ʊʘʙʣʠʮʘ 2 ï ʋʨʦʞʘʡʥʦʩʪʴ ʢʘʨʪʦʬʝʣʷ (ʩ. ʂʨʝʧʳʰ) ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʠʟʫʯʘʝʤʳʭ ʬʘʢʪʦʨʦʚ (ʄʦʩʢʦʚʩʢʘʷ ʦʙʣ., ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʘʷ ʧʦʯʚʘ) 

 

ɺʘʨʠʘʥʪʳ ʦʧʳʪʘ 
ʋʨʦʞʘʡʥʦʩʪʴ, ʪ/ʛʘ 

ʇʨʠʙʘʚʢʘ ʢ 

ʢʦʥʪʨʦʣʶ 

ʇʨʠʙʘʚʢʘ ʢ 

ʬʦʥʫ 2 

2009  2010 2011 ʩʨʝʜʥ. ʪ/ʛʘ % ʪ/ʛʘ % 

ʌʦʥ 0 

(ʙ/ʫʜʦʙʨʝʥʠʡ) 

25,0 7,5 12,1 14,9 - -   

ʌʦʥ 0 +ʘʟʦʪʦʚʠʪ + 

ʬʦʩʬʘʪʦʚʠʪ 

30,3 9,0 13,7 17,7 2,8 18,8   

ʌʦʥ 0 +ʘʟʦʪʦʚʠʪ 36,3 9,3 13,7 19,8 4,9 32,9   

ʌʦʥ 0 + 

ʬʦʩʬʘʪʦʚʠʪ 

30,5 9,6 15,1 18,4 3,5 23,5   

ʌʦʥ 1 (N90P90K120) 37,6 9,3 15,1 20,7 5,8 38,9   

ʌʦʥ 2 (N45P45K90) 32,2 9,9 13,8 18,6 3,7 24,8 - - 

ʌʦʥ 2 +ʘʟʦʪʦʚʠʪ + 

ʬʦʩʬʘʪʦʚʠʪ 

33,1 9,6 15,0 19,2 4,3 28,9 0,6 3,2 

ʌʦʥ 2 +ʘʟʦʪʦʚʠʪ 33,8 9,9 14,3 19,3 4,4 29,5 0,7 3,8 

ʌʦʥ 2 + 

ʬʦʩʬʘʪʦʚʠʪ 

34,1 10,5 14,8 19,8 4,9 32,9 1,2 6,5 

ʅʉʈ05 1,6 0,6 0,9 1,0 

 



ʈɸɿɼɽʃ 5. ʉɽʄɽʅʆɺʆɼʉʊɺʆ ʀ ʊɽʍʅʆʃʆɻʀʀ ʇʈʆʀɿɺʆɼʉʊɺɸ ʂɸʈʊʆʌɽʃʗ 

 

195 

ɹʘʢʪʝʨʠʘʣʴʥʳʝ ʧʨʝʧʘʨʘʪʳ ʚʣʠʷʣʠ ʧʦʣʦʞʠʪʝʣʴʥʦ, ʘ ʤʠʥʝʨʘʣʴʥʳʝ 

ʫʜʦʙʨʝʥʠʷ ï ʦʪʨʠʮʘʪʝʣʴʥʦ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʢʨʘʭʤʘʣʘ ʚ ʢʣʫʙʥʷʭ ʢʘʨʪʦʬʝʣʷ. 

ʅʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʢʨʘʭʤʘʣʠʩʪʦʩʪʠ ʦʪʤʝʯʝʥʦ ʚ ʚʘʨʠʘʥʪʝ ʩ 

ʧʦʣʥʦʡ ʜʦʟʦʡ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ 2009 ʛ. ʥʘ 1,2%, ʚ 2010 ʛ. 

ʥʘ 0,9% ʠ ʚ 2011 ʛ. ʥʘ 0,5%. ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʝ ʫʜʦʙʨʝʥʥʳʤ ʢʦʥʪʨʦʣʝʤ. 

ʇʨʝʜʧʦʩʘʜʦʯʥʘʷ ʦʙʨʘʙʦʪʢʘ ʢʣʫʙʥʝʡ ʙʘʢʪʝʨʠʘʣʴʥʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ: ʧʦʚʳʰʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʢʨʘʭʤʘʣʘ ʠ ʚʠʪʘʤʠʥʘ ʉ, 

ʭʦʨʦʰʝʤʫ ʚʢʫʩʫ ʧʨʦʜʫʢʮʠʠ ʠ ʦʪʩʫʪʩʪʚʠʶ ʧʦʪʝʤʥʝʥʠʷ ʤʷʢʦʪʠ ʢʘʨʪʦʬʝʣʷ. 

ʇʨʠʤʝʥʝʥʠʝ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʩʥʠʞʘʣʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ 

ʠ ʨʘʟʚʠʪʠʝ ʛʨʠʙʥʳʭ ʙʦʣʝʟʥʝʡ ʥʘ ʢʣʫʙʥʷʭ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ (ʢʦʣʠʯʝʩʪʚʦ 

ʙʦʣʴʥʳʭ ʢʣʫʙʥʝʡ) ʠ ʨʘʟʚʠʪʠʝ (ʛʣʫʙʠʥʘ ʷʟʚ) ʧʘʨʰʠ ʦʙʳʢʥʦʚʝʥʥʦʡ ʚ  

ʚʘʨʠʘʥʪʘʭ ʩʦ 2-ʛʦ ʧʦ 4-ʳʡ (ʌʦʥ 0 + ʙʘʢʪʝʨʠʘʣʴʥʳʝ ʧʨʝʧʘʨʘʪʳ) ʩʦʩʪʘʚʠʣʘ 

11,6ï14,2% ʠ 3,4ï3,9%, ʧʨʦʪʠʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʟʥʘʯʝʥʠʡ ʢʦʥʪʨʦʣʷ 15,9% 

ʠ 5,9%; ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʠ ʨʘʟʚʠʪʠʝ  ʨʠʟʦʢʪʦʥʠʦʟʘ ʩʦʩʪʘʚʠʣʠ 5,8ï12,1% 

ʠ 1,9ï4,5%, ʧʨʦʪʠʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʟʥʘʯʝʥʠʡ ʢʦʥʪʨʦʣʷ 18,7 ʠ 7,0%. 

ʈʘʩʯʝʪʳ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʟʫʯʘʝʤʳʭ ʩʠʩʪʝʤ 

ʫʜʦʙʨʝʥʠʡ (ʚ ʮʝʥʘʭ 2011 ʛ.), ʧʦʢʘʟʘʣʠ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʘʷ ʚʝʣʠʯʠʥʘ 

ʦʢʫʧʘʝʤʦʩʪʠ ʟʘʪʨʘʪ ʠ ʫʩʣʦʚʥʦʛʦ ʜʦʭʦʜʘ ʦʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʨʦʜʫʢʮʠʠ  

ʧʦʣʫʯʝʥʳ ʚ ʚʘʨʠʘʥʪʝ ʌʦʥ 0 + ɸʟʦʪʦʚʠʪ ï 10,1 ʨʫʙ./ʨʫʙ. ʠ 58,0 ʪʳʩ. ʨʫʙ./ʛʘ.   

ɺʘʨʠʘʥʪ ʩ ʧʦʣʦʚʠʥʥʦʡ ʜʦʟʦʡ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʦʙʨʘʙʦʪʢʦʡ 

ʢʣʫʙʥʝʡ ʌʦʩʬʘʪʦʚʠʪʦʤ [(N45P45K90) + ʌʦʩʬʘʪʦʚʠʪ] ʫʩʪʫʧʘʣ ʚʘʨʠʘʥʪʫ ʩ 

ʧʦʣʥʦʡ ʜʦʟʦʡ N90P90K120 ʧʦ ʚʝʣʠʯʠʥʝ ʫʩʣʦʚʥʦʛʦ ʜʦʭʦʜʘ (52,3 ʪʳʩ. ʨʫʙ./ʛʘ 

ʧʨʦʪʠʚ 61,0 ʪʳʩ. ʨʫʙ./ʛʘ), ʥʦ ʧʨʝʚʦʩʭʦʜʠʣ ʧʦ ʦʢʫʧʘʝʤʦʩʪʠ ʟʘʪʨʘʪ (4,6 

ʨʫʙ./ʨʫʙ. ʧʨʦʪʠʚ 4,2 ʨʫʙ./ʨʫʙ.) ʠ ʙʳʣ ʥʘ ʦʜʥʦʤ ʫʨʦʚʥʝ ʧʦ ʩʝʙʝʩʪʦʠʤʦʩʪʠ 

ʧʨʦʜʫʢʮʠʠ (7,3 ʨʫʙ./ʢʛ ʠ 7,2 ʨʫʙ./ʢʛ), ʘ ʪʘʢʞʝ ʧʨʝʚʦʩʭʦʜʠʣ ʚʘʨʠʘʥʪ ʩ 

ʧʦʣʦʚʠʥʥʦʡ ʜʦʟʦʡ (N45P45K90) ʧʦ ʚʩʝʤ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ.  

ɺ ʫʩʣʦʚʠʷʭ ʯʝʨʥʦʟʝʤʥʳʭ ʧʦʯʚ ʎʝʥʪʨʘʣʴʥʦ-ʏʝʨʥʦʟʝʤʥʦʛʦ ʨʝʛʠʦʥʘ 

ʟʘʧʘʰʢʘ ʩʠʜʝʨʘʪʦʚ, ʚʥʝʩʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʠ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ 

ʦʢʘʟʘʣʠ ʜʦʩʪʦʚʝʨʥʦʝ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʧʦʜʚʠʞʥʦʛʦ 

ʬʦʩʬʦʨʘ, ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ ʠ ʥʠʪʨʘʪʥʦʛʦ ʘʟʦʪʘ ʚ ʧʦʯʚʝ. 

ʀʟ ʪʨʝʭ ʠʟʫʯʘʝʤʳʭ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ [ʢʘʨʪʦʬʝʣʴ; (ʨʝʜʴʢʘ + ʚʠʢʘ); 

(ʛʨʝʯʠʭʘ + ʚʠʢʘ)] ï ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʧʣʦʜʦʨʦʜʠʷ 

ʚʳʱʝʣʦʯʝʥʥʦʛʦ ʯʝʨʥʦʟʝʤʘ ʩʢʣʘʜʳʚʘʣʠʩʴ ʧʦʩʣʝ ʟʘʧʘʰʢʠ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʩʠʜʝʨʘʪʘ ï ʨʝʜʴʢʘ ʤʘʩʣʠʯʥʘʷ + ʚʠʢʘ. ʇʨʠʤʝʥʝʥʠʝ ʚ ʟʚʝʥʝ ʩʝʚʦʦʙʦʨʦʪʘ  

[(ʨʝʜʴʢʘ + ʚʠʢʘ)-ʢʘʨʪʦʬʝʣʴ] ʧʝʨʝʜ ʧʦʩʘʜʢʦʡ ʢʘʨʪʦʬʝʣʷ ʧʦʣʥʦʡ ʠ 

ʧʦʣʦʚʠʥʥʦʡ ʜʦʟʳ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʦʙʨʘʙʦʪʢʦʡ 

ʢʣʫʙʥʝʡ ʙʘʢʪʝʨʠʘʣʴʥʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʙʘʣʘʥʩʘ ʬʦʩʬʦʨʘ (P2O5 = + 69 ʠ 22 ʤʛ/ʢʛ), ʢʘʣʠʷ (K2O = + 

32 ʠ 11ʤʛ/ʢʛ) ʠ ʥʠʪʨʘʪʥʦʛʦ ʘʟʦʪʘ (N-NO3 = + 11 ʠ 34 ʤʛ/ʢʛ) ʚ ʧʦʯʚʝ. 

ʇʨʠʤʝʥʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʙʝʟ ʩʦʯʝʪʘʥʠʷ ʩ ʙʘʢʪʝʨʠʘʣʴʥʳʤʠ  

ʧʨʝʧʘʨʘʪʘʤʠ ʚ ʵʪʦʤ ʟʚʝʥʝ ʩʝʚʦʦʙʦʨʦʪʘ ʩʦʟʜʘʚʘʣʦ ʥʝ ʚʩʝʛʜʘ ʧʦʣʦʞʠʪʝʣʴʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ ʧʦ ʙʘʣʘʥʩʫ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ. 

ɿʘ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ (2011 ʛ., 2012 ʛ.) ʥʘʠʙʦʣʝʝ ʷʨʢʦ ʜʝʡʩʪʚʠʝ 

ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʧʨʦʷʚʠʣʦʩʴ ʚ ʟʚʝʥʝ ʩʝʚʦʦʙʦʨʦʪʘ [(ʛʨʝʯʠʭʘ + 

ʚʠʢʘ) ï ʢʘʨʪʦʬʝʣʴ], ʧʨʠ ʵʪʦʤ ʙʘʢʪʝʨʠʘʣʴʥʳʝ ʧʨʝʧʘʨʘʪʳ ʭʦʨʦʰʦ ʨʘʙʦʪʘʣʠ, 
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ʢʘʢ ʚ ʥʝ ʫʜʦʙʨʝʥʥʦʡ ʧʦʯʚʝ (24,6%), ʪʘʢ ʠ ʥʘ ʬʦʥʝ ʧʦʣʦʚʠʥʥʦʡ ʜʦʟʳ NPK 

(20,2%). ʊʘʢʞʝ ʚʳʩʦʢʠʡ ʵʬʬʝʢʪ ʦʪ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʧʦʣʫʯʝʥ ʧʨʠ 

ʧʦʚʪʦʨʥʳʭ ʧʦʩʘʜʢʘʭ ʢʘʨʪʦʬʝʣʷ ʥʘ ʦʜʥʦʤ ʤʝʩʪʝ: ʦʪ 10,6% ʥʘ ʬʦʥʝ ʧʦʣʥʦʡ 

ʜʦʟʳ NPK ʜʦ 27,0% ʥʘ ʬʦʥʝ ʧʦʣʦʚʠʥʥʦʡ ʜʦʟʳ NPK (ʪʘʙʣʠʮʘ 3).  

 

ʊʘʙʣʠʮʘ 3 ï ɺʣʠʷʥʠʝ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ, ʤʠʥʝʨʘʣʴʥʳʭ ʠ ʙʘʢʪʝʨʠʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ ʥʘ ʫʨʦʞʘʡ ʢʘʨʪʦʬʝʣʷ (ʊʘʤʙʦʚʩʢʘʷ ʦʙʣ., ʚʳʱʝʣʦʯʝʥʥʳʡ 

ʯʝʨʥʦʟʝʤ) 

 

ɺʘʨʠʘʥʪʳ ʦʧʳʪʘ 

ʋʨʦ-

ʞʘʡ 

ʪ/ʛʘ 

ʇʨʠʙʘʚʢʘ ʦʪ 

ʙʠʦʧʨʝʧʘʨʘʪʦ

ʚ 

ʇʨʠʙʘʚʢʘ 

ʦʪ NPK 

ʇʨʠʙʘʚʢʘ ʦʪ 

ʧʨʝʜʰʝʩʪʚʝʥʥʠ

ʢʘ 

ʪ/ʛʘ % ʪ/ʛʘ % ʪ/ʛʘ % 

ʂʘʨʪʦʬʝʣʴ (2010, 2011 ʠ 2012 ʛʛ.) 

ɹʝʟ ʫʜʦʙʨʝʥʠʡ 13,7 - - - - - - 

ɹʝʟ ʫʜʦʙʨʝʥʠʡ + 

ʘʟʦʪʦʚʠʪ+ʬʦʩʬʘʪʦʚʠʪ 
16,7 

3,0 21,9 
 

   

N90P120K120 19,8 - - 6,1 44,5   

N90P120K120 + 

ʘʟʦʪʦʚʠʪ+ʬʦʩʬʘʪʦʚʠʪ 
21,9 

2,1 10,6 
 

   

N45P60K60 17,8 - - 4,1 29,9   

N45P60K60 + 

ʘʟʦʪʦʚʠʪ+ʬʦʩʬʘʪʦʚʠʪ 
22,6 

4,8 27,0 
 

   

ɻʨʝʯʠʭʘ + ʚʠʢʘ(2010, 2011) ï ʢʘʨʪʦʬʝʣʴ (2011 ʠ 2012) 

ɹʝʟ ʫʜʦʙʨʝʥʠʡ 19,1 - - - - 5,4 39,4 

ɹʝʟ ʫʜʦʙʨʝʥʠʡ + 

ʘʟʦʪʦʚʠʪ+ʬʦʩʬʘʪʦʚʠʪ 
23,8 

4,7 24,6     

N90P120K120 29,5 
- - 10,

4 

54,5   

N90P120K120 + 

ʘʟʦʪʦʚʠʪ+ʬʦʩʬʘʪʦʚʠʪ 
32,5 

3,0 10,2     

N45P60K60 25,8 - - 6,7 35,1   

N45P60K60 + 

ʘʟʦʪʦʚʠʪ+ʬʦʩʬʘʪʦʚʠʪ 
31,0 

5,2 20,2     

ʈʝʜʴʢʘ + ʚʠʢʘ (2010, 2011) ï ʢʘʨʪʦʬʝʣʴ (2011 ʠ 2012) 

ɹʝʟ ʫʜʦʙʨʝʥʠʡ 20,2 - - - - 6,5 47,4 

ɹʝʟ ʫʜʦʙʨʝʥʠʡ + 

ʘʟʦʪʦʚʠʪ+ʬʦʩʬʘʪʦʚʠʪ 
22,2 

2,0 9,9     

N90P120K120 32,5 
- - 12,

3 

60,9   

N90P120K120 + 

ʘʟʦʪʦʚʠʪ+ʬʦʩʬʘʪʦʚʠʪ 
35,5 

3,0 9,2     

N45P60K60 28,0 - - 7,8 38,6   
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N45P60K60 + 

ʘʟʦʪʦʚʠʪ+ʬʦʩʬʘʪʦʚʠʪ 
32,2 

4,2 15,0     

ʅʉʈ05 1,1 

 

ɿʘʧʘʰʢʘ ʢʦʤʧʣʝʢʩʥʦʛʦ ʩʠʜʝʨʘʪʘ (ʛʨʝʯʠʭʘ + ʚʠʢʘ) ʧʦʚʳʰʘʣʘ 

ʫʨʦʞʘʡʥʦʩʪʴ ʢʘʨʪʦʬʝʣʷ ʜʦ 19,1 ʪ/ʛʘ (ʠʣʠ ʥʘ 39,4%), ʨʝʜʴʢʘ + ʚʠʢʘ ï ʜʦ 

20,2 ʪ/ʛʘ (ʠʣʠ ʥʘ 47,4%) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʚʪʦʨʥʳʤ ʚʦʟʜʝʣʳʚʘʥʠʝʤ 

ʢʘʨʪʦʬʝʣʷ ʚ ʪʝʯʝʥʠʝ ʪʨʝʭ ʣʝʪ ï 13,7 ʪ/ʛʘ.  

ʅʘʠʙʦʣʴʰʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ ʧʨʦʷʚʠʣʠ ʚ 

ʟʚʝʥʝ ʩʝʚʦʦʙʦʨʦʪʘ (ʨʝʜʴʢʘ+ʚʠʢʘ) ï ʢʘʨʪʦʬʝʣʴ: 38,6% ʠ 60,9% ï ʧʦʣʦʚʠʥʥʘʷ 

ʠ ʧʦʣʥʘʷ ʜʦʟʳ NPK, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ɺʦʟʜʝʣʳʚʘʥʠʝ ʢʘʨʪʦʬʝʣʷ ʚ ʪʝʯʝʥʠʝ ʪʨʝʭ ʣʝʪ (2010, 2011 ʠ 2012 ʛʛ.) ʥʘ 

ʦʜʥʦʤ ʧʦʣʝ ʦʩʣʘʙʠʣʦ ʜʝʡʩʪʚʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʧʦʣʥʦʡ ʜʦʟʳ NPK ʩʥʠʟʠʣʘʩʴ ʩ 76% ʜʦ 53%, ʧʦʣʦʚʠʥʥʦʡ ʜʦʟʳ ï ʩ 44% ʜʦ 

26%. 

ʇʨʠ ʵʪʦʤ ʫʨʦʞʘʡʥʦʩʪʴ ʢʘʨʪʦʬʝʣʷ ʥʘʭʦʜʠʣʘʩʴ ʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʦʤ 

ʠ ʫʟʢʦʤ ʠʥʪʝʨʚʘʣʝ 13,7ï22,6 ʪ/ʛʘ. ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʘʨʪʦʬʝʣʷ (ʧʨʠ 

ʧʦʚʪʦʨʥʦʡ ʧʦʩʘʜʢʝ ʢʘʨʪʦʬʝʣʷ ʧʦ ʢʘʨʪʦʬʝʣʶ) ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʜʥʠʤʘʣʘʩʴ ʟʘ 

ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ (ʩʥʠʞʝʥʠʷ ʜʦʟʳ NPK ʥʘ 50%) ʠ 

ʧʨʠʤʝʥʝʥʠʷ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ. 

ʂʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ ʧʦʚʳʰʘʣʦʩʴ ʚ ʚʘʨʠʘʥʪʘʭ ʩ ʟʘʧʘʰʢʦʡ ʩʠʜʝʨʘʪʦʚ, 

ʧʨʠʤʝʥʝʥʠʷ ʧʦʣʦʚʠʥʥʦʡ ʜʦʟʳ NPK ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʙʘʢʪʝʨʠʘʣʴʥʳʤʠ 

ʧʨʝʧʘʨʘʪʘʤʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʜʝʣʷʥʢʘʤʠ ʧʦʚʪʦʨʥʦʡ 

ʧʦʩʘʜʢʠ ʢʘʨʪʦʬʝʣʷ: ʢʨʘʭʤʘʣʘ ʥʘ 0,9-1%, ʚʠʪʘʤʠʥʘ ʉ ʥʘ 2,0ï2,3 ʤʛ%. 

ʇʨʠʤʝʥʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʚ 

ʟʚʝʥʴʷʭ ʩʝʚʦʦʙʦʨʦʪʘ [(ʛʨʝʯʠʭʘ + ʚʠʢʘ) ï ʢʘʨʪʦʬʝʣʴ] ʠ [(ʨʝʜʴʢʘ + ʚʠʢʘ) ï 

ʢʘʨʪʦʬʝʣʴ] ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʣʦ ʥʘ ʢʘʯʝʩʪʚʦ ʢʣʫʙʥʝʡ, ʧʨʠ ʵʪʦʤ ʦʙʨʘʙʦʪʢʘ 

ʩʝʤʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʙʘʢʪʝʨʠʘʣʴʥʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʧʦʚʳʰʘʣʘ ʢʘʯʝʩʪʚʦ 

ʧʨʦʜʫʢʮʠʠ, ʢʘʢ ʥʘ ʥʝ ʫʜʦʙʨʝʥʥʦʤ ʬʦʥʝ, ʪʘʢ ʠ ʥʘ ʬʦʥʝ ʧʦʣʥʦʡ ʠ 

ʧʦʣʦʚʠʥʥʦʡ ʜʦʟʳ NPK. 

 

ЗАКЛЮЧЕНИЕ 

 

ʂʦʤʧʣʝʢʩʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʩʠʜʝʨʘʪʦʚ, ʧʦʥʠʞʝʥʥʳʭ ʜʦʟ NPK ʩ 

ʦʙʨʘʙʦʪʢʦʡ ʩʝʤʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʙʘʢʪʝʨʠʘʣʴʥʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʷʚʣʷʝʪʩʷ 

ʦʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʫʩʣʦʚʠʡ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ (ʧʨʠ ʩʫʱʝʩʪʚʝʥʥʦʤ ʩʥʠʞʝʥʠʠ 

ʟʘʪʨʘʪ ʥʘ ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ) ʠ ʵʢʦʣʦʛʠʟʘʮʠʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ 

ʘʜʘʧʪʠʚʥʦ-ʙʠʦʣʦʛʠʟʠʨʦʚʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ ʚʦʟʜʝʣʳʚʘʥʠʷ ʢʘʨʪʦʬʝʣʷ. 

ɺ ʣʠʯʥʳʭ ʧʦʜʩʦʙʥʳʭ ʭʦʟʷʡʩʪʚʘʭ (ʃʇʍ) ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʘ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʘ ʧʦʩʘʜʢʘ ʦʙʨʘʙʦʪʘʥʥʦʛʦ ʩʝʤʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʩʤʝʩʴʶ ɸʟʦʪʦʚʠʪʘ ʠ ʌʦʩʬʘʪʦʚʠʪʘ (2 ʤʣ ʧʨʝʧʘʨʘʪʦʚ ʥʘ 1 ʢʛ ʢʘʨʪʦʬʝʣʷ ʥʘ 

3 ʣ ʚʦʜʳ), ʢʘʢ ʥʘ ʬʦʥʝ ʧʦʥʠʞʝʥʥʳʭ (ʥʘ 50%) ʜʦʟ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, 

ʪʘʢ ʠ ʚ ʥʝ ʫʜʦʙʨʝʥʥʫʶ ʧʦʯʚʫ. 
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ɼʣʷ ʢʨʫʧʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ (ʉʍʆ), 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʎʏʆ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʦʩʘʜʢʘ ʢʘʨʪʦʬʝʣʷ, ʦʙʨʘʙʦʪʘʥʥʦʛʦ  

ʙʠʦʧʨʝʧʘʨʘʪʘʤʠ, ʥʘ ʬʦʥʝ ʧʦʥʠʞʝʥʥʳʭ (ʥʘ 50%) ʜʦʟ ʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ ʧʦʩʣʝ ʟʘʥʷʪʦʛʦ ʧʘʨʘ (ʨʝʜʴʢʘ ʤʘʩʣʠʯʥʘʷ + ʚʠʢʘ). 
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EFFICIENCY OF CULTIV ATION OF A POTATO DE PENDING ON 

APPLICATION OF MINER AL, BACTERIAL FERTIL IZERS AND 

GREEN MANURE IN VARI OUS SOIL-CLIMATIC ZONES OF RU SSIA 

 

FEDOTOVA L.S, KRAVCHENKO A.V. 

 

SUMMARY  

 

The scientific results confirming positive influence of a combination of 

bacterial preparations with lowered doses of mineral fertilizers on biological 

activity, agrochemical indicators of soil, efficiency and quality of a potato, 

decrease illnesses of potato in the conditions of sod-podzol sandy soil of the 

Central Non-Black Earth Region (2009-2011), and influence of the same factors 

against green manures in conditions chernozem of Central Black Earth region 

(2010-2012) Russia are received. 

 

Keywords: bacterial fertilizers (Azotovit, Fosfatovit), green manure, 

potato, fertility of soil. 

 

ʇʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 25.04.2013 ʛ. 
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mail: d-fitsuro@tut.by 
2
 ï ɻʅʋ çʀʥʩʪʠʪʫʪ  ʦʙʱʝʡ ʠ ʥʝʦʨʛʘʥʠʯʝʩʢʦʡ ʭʠʤʠʠ ʅɸʅ ɹʝʣʘʨʫʩʠè, ʛ. 

ʄʠʥʩʢ ɹʝʣʘʨʫʩʴ, e-mail: lubagomolko@tut.by 
3
 ï ʈʋʇ çʆʧʳʪʥʘʷ ʩʪʘʥʮʠʷ ʧʦ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʝè, ʛ. ʅʝʩʚʠʞ, ɹʝʣʘʨʫʩʴ. 

 

РЕЗЮМЕ 

 

ʅʝʢʦʨʥʝʚʘʷ ʧʦʜʢʦʨʤʢʘ ʢʘʨʪʦʬʝʣʷ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ 

ʩʦʩʪʘʚʦʚ ʇʦʣʠʢʦʤ-ʂʘʨʪʦʬʝʣʴ ʚ ʙʘʢʦʚʦʡ ʩʤʝʩʠ ʩ ʇʦʣʠʙʦʨʦʤ ʠ ʢʘʨʙʘʤʠʜʦʤ 

(1ʢʛ/ʛʘ) ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ ʦʢʘʟʳʚʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ: ʫʚʝʣʠʯʝʥʠʝ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʥʘ 

1,1-18,2%, ʘ ʧʨʠʨʦʩʪ ʙʠʦʤʘʩʩʳ ʙʦʪʚʳ ʦʪ 4,0% ʜʦ 34,9%; ʫʨʦʞʘʡʥʦʩʪʴ 

ʩʦʨʪʘ ʋʣʘʜʘʨ ï 43,0ʪ/ʛʘ, 45,6, 47,7 ʠ 55,4 /ʛʘ, ʂʨʳʥiʮʘ ï 34,9 ʪ/ʛʘ, 35,3, 

37,9 ʠ 45,8 ʪ/ʛʘ, ɿʜʘʙʳʪʘʢ ï 28,6ʪ/ʛʘ, 30,0, 31,2 ʠ 36,8 ʪ/ʛʘ, ʘ ʨʦʩʪ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʦʩʪʘʚʠʣ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 2,2-8,0 ʪ/ʛʘ (5,4-16,9%), 1,3-

5,6 ʪ/ʛʘ (3,9-13,9%) ʠ 1,7-7,8 ʪ/ʛʘ (6,3-26,9%). 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʨʪʦʬʝʣʴ, ʩʦʨʪ, ʇʦʣʠʢʦʤ-ʂʘʨʪʦʬʝʣʴ, ʇʦʣʠʙʦʨ, 

ʫʜʦʙʨʝʥʠʷ, ʤʠʢʨʦʵʣʝʤʝʥʪʳ, ɹʝʣʘʨʫʩʴ. 

 

ВВЕДЕНИЕ 

 

ɺ ʪʝʭʥʦʣʦʛʠʠ ʚʳʨʘʱʠʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʩʠʩʪʝʤʘ 

ʫʜʦʙʨʝʥʠʡ, ʘʜʘʧʪʠʨʦʚʘʥʥʘʷ ʢ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʧʦʪʨʝʙʥʦʩʪʷʤ ʨʘʩʪʝʥʠʡ ʚ 

ʢʦʥʢʨʝʪʥʳʭ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʦʩʥʦʚʥʳʭ ʫʩʣʦʚʠʡ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʠʭ ʫʨʦʞʘʝʚ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʚʦʟʥʠʢʘʝʪ 

ʧʨʦʙʣʝʤʘ ʨʘʟʨʘʙʦʪʢʠ ʠ ʧʨʠʤʝʥʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʬʦʨʤ ʤʘʢʨʦ- ʠ 

ʤʠʢʨʦʫʜʦʙʨʝʥʠʡ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʦʩʦʙʝʥʥʦʩʪʷʤ 

ʢʘʨʪʦʬʝʣʷ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ 30 ʪ/ʛʘ ʪʦʚʘʨʥʦʡ ʧʨʦʜʫʢʮʠʠ ʢʣʫʙʥʝʡ ʧʨʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʢʦʣʠʯʝʩʪʚʝ ʚʝʛʝʪʘʪʠʚʥʦʡ ʤʘʩʩʳ, ʢʘʨʪʦʬʝʣʴ, ʚ ʩʨʝʜʥʝʤ, 

ʧʦʪʨʝʙʣʷʝʪ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ:  

ʤʘʢʨʦ ï 120ï150 ʢʛ ʘʟʦʪʘ, 90ï120 ʢʛ ʬʦʩʬʦʨʘ, 160ï200 ʢʛ ʢʘʣʠʷ; 

ʤʝʟʦ ï 80ï120 ʢʛ ʢʘʣʴʮʠʷ, 12ï30 ʢʛ ʩʝʨʳ; 9ï30 ʢʛ ʤʘʛʥʠʷ;  

ʤʠʢʨʦ ï 4ï20 ʛ ʙʦʨʘ, 6ï30 ʛ ʤʘʨʛʘʥʮʘ, 6ï15 ʛ ʤʝʜʠ, 12ï30 ʛ ʮʠʥʢʘ [1]. 



ʈɸɿɼɽʃ 5. ʉɽʄɽʅʆɺʆɼʉʊɺʆ ʀ ʊɽʍʅʆʃʆɻʀʀ ʇʈʆʀɿɺʆɼʉʊɺɸ ʂɸʈʊʆʌɽʃʗ 

 

200 

ɺʳʩʦʢʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʢʘʨʪʦʬʝʣʷ ʚ ʤʠʢʨʦʵʣʝʤʝʥʪʘʭ ʦʙʲʷʩʥʷʝʪʩʷ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʠʭ ʚ ʩʘʤʠʭ ʨʘʩʪʝʥʠʷʭ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʘʟʦʪʘ, ʬʦʩʬʦʨʘ ʠ 

ʢʘʣʠʷ, ʢʦʪʦʨʳʝ ʤʥʦʛʦʢʨʘʪʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʥʫʪʨʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʦʨʛʘʥʠʟʤʘ ʠ ʦʪ ʥʝʜʦʩʪʘʪʢʘ ʢʦʪʦʨʳʭ ʩʪʨʘʜʘʶʪ ʩʪʘʨʳʝ ʥʠʞʥʠʝ ʣʠʩʪʴʷ, 

ʢʘʪʠʦʥʳ ʤʝʪʘʣʣʦʚ ï ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʷʚʣʷʶʪʩʷ ʘʢʪʠʚʥʳʤʠ ʮʝʥʪʨʘʤʠ 

ʬʝʨʤʝʥʪʦʚ ï ʩʣʦʞʥʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʨʘʟʣʠʯʥʦʡ ʭʠʤʠʯʝʩʢʦʡ 

ʧʨʠʨʦʜʳ, ʥʘʭʦʜʷʪʩʷ ʚ ʢʣʝʪʢʘʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʪʢʘʥʝʡ ʭʠʤʠʯʝʩʢʠ ʩʚʷʟʘʥʥʳʤʠ 

ʠ ʥʝ ʤʦʛʫʪ ʧʦʚʪʦʨʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ (ʨʝʫʪʠʣʠʟʠʨʦʚʘʪʴʩʷ) ʚʥʦʚʴ 

ʦʙʨʘʟʫʶʱʠʤʠʩʷ ʤʦʣʦʜʳʤʠ ʦʨʛʘʥʘʤʠ ʨʘʩʪʝʥʠʡ. 

ʆʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʧʦʩʪʫʧʣʝʥʠʷ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ 

ʨʘʩʪʝʥʠʝ ʧʨʠ ʢʦʨʥʝʚʦʤ ʧʠʪʘʥʠʠ ʷʚʣʷʝʪʩʷ ʠʭ ʦʛʨʘʥʠʯʝʥʥʘʷ ʧʦʜʚʠʞʥʦʩʪʴ ʚ 

ʘʚʪʦʤʦʨʬʥʳʭ ʧʦʯʚʘʭ ʚʩʣʝʜʩʪʚʠʝ ʘʥʦʤʘʣʴʥʦ ʥʠʟʢʦʡ ʚʦʜʦʨʘʩʪʚʦʨʠʤʦʩʪʠ 

ʤʠʥʝʨʘʣʴʥʳʭ ʩʦʣʝʡ ʵʪʠʭ ʤʝʪʘʣʣʦʚ ʥʘ ʧʦʯʚʘʭ ʩ ʧʦʚʳh ʝʥʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ 

ʦʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ (ʆɺʇ) ʠ ʨʝʘʢʮʠʠ ʩʨʝʜʳ 

(ʨʅ). ɼʣʷ ʢʘʨʪʦʬʝʣʷ ʚ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʭʘʨʘʢʪʝʨʥʦ ʩʠʣʴʥʦʝ ʧʦʜʘʚʣʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʩʚʦʝʥʠʷ ʢʘʪʠʦʥʦʚ ʤʝʪʘʣʣʦʚ ʠ ʪʨʘʥʩʣʦʢʘʮʠʠ ʠʭ ʚ 

ʥʘʜʟʝʤʥʳʝ ʦʨʛʘʥʳ.  

ʇʦʯʚʝʥʥʳʡ ʜʝʬʠʮʠʪ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʠ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ 

ʧʦʩʪʫʧʣʝʥʠʷ ʜʦʩʪʫʧʥʳʭ ʬʦʨʤ ʤʘʨʛʘʥʮʘ, ʮʠʥʢʘ, ʤʝʜʠ, ʢʦʙʘʣʴʪʘ, ʤʦʣʠʙʜʝʥʘ, 

ʙʦʨʘ ʚʩʣʝʜʩʪʚʠʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʦʯʚʝʥʥʳʭ ʫʩʣʦʚʠʡ ʧʨʠʚʦʜʷʪ ʢ 

ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠ ʢʦʨʥʝʚʦʛʦ ʧʠʪʘʥʠʷ ʢʘʨʪʦʬʝʣʷ ʤʘʢʨʦï ʠ 

ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ ʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʷʚʣʷʶʪʩʷ ʧʨʠʯʠʥʦʡ ʪʦʛʦ, ʯʪʦ ʢʘʨʪʦʬʝʣʴ 

ʥʝ ʨʝʘʣʠʟʫʝʪ ʩʚʦʡ ʛʝʥʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ, ʜʘʝʪ ʥʠʟʢʠʡ ʠ ʥʝʚʳʩʦʢʦʛʦ 

ʢʘʯʝʩʪʚʘ ʫʨʦʞʘʡ, ʠʤʝʝʪ ʧʦʥʠʞʝʥʥʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ 

ʧʦʛʦʜʥʳʤ ʫʩʣʦʚʠʷʤ ʠ ʟʘʙʦʣʝʚʘʥʠʷʤ. 

ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʘʨʪʦʬʝʣʷ 

ʧʨʠʦʙʨʝʪʘʶʪ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʧʦʣʠʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʭʠʤʠʯʝʩʢʠʝ 

ʧʨʝʧʘʨʘʪʳ, ʩʦʯʝʪʘʶʱʠʝ ʧʠʪʘʪʝʣʴʥʳʝ, ʟʘʱʠʪʥʳʝ ʠ ʨʝʛʫʣʷʪʦʨʥʳʝ ʩʚʦʡʩʪʚʘ ï 

ʢʦʤʧʣʝʢʩʥʳʝ ʭʝʣʘʪʠʨʦʚʘʥʥʳʝ ʤʠʢʨʦʫʜʦʙʨʝʥʠʷ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʜʦʙʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ ʜʣʷ ʥʝʢʦʨʥʝʚʦʡ ʦʙʨʘʙʦʪʢʠ ʚʝʛʝʪʠʨʫʶʱʠʭ ʨʘʩʪʝʥʠʡ ʠ 

ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ 

ʢʨʘʪʥʦʩʪʴ ʟʘʱʠʪʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʠ ʦʙʲʝʤ ʧʨʠʤʝʥʷʝʤʳʭ ʧʝʩʪʠʮʠʜʦʚ.  

ɺʘʞʥʳʤʠ ʭʠʤʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʭʝʣʘʪʦʚ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, 

ʦʙʫʩʣʦʚʣʠʚʘʶɦ ʠʤʠ ʠʭ ʚʳʩʦʢʫʶ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʠ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ, ʷʚʣʷʶʪʩʷ ʚʳʩʦʢʘʷ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʤʦʣʝʢʫʣ ʢ ʜʠʩʩʦʮʠʘʮʠʠ ʠ ʤʠʢʨʦʙʥʦʤʫ ʨʘʟʣʦʞʝʥʠʶ, 

ʩʝʣʝʢʪʠʚʥʦʩʪʴ ʢ ʢʦʦʨʜʠʥʠʨʫʝʤʦʤʫ ʤʝʪʘʣʣʫ. ʄʝʪʘʣʣʳ, ʚʥʝʩʝʥʥʳʝ ʚ ʚʠʜʝ 

ʭʝʣʘʪʦʚ, ʥʝ ʦʩʘʞʜʘʶʪʩʷ, ʦʩʪʘʁ ʪʩʷ ʤʦʙʠʣʴʥʳʤʠ ʚ ʧʦʯʚʝʥʥʦʤ ʨʘʩʪʚʦʨʝ 

ʢʦʨʥʝʚʦʡ ʟʦʥʳ ʠ ʨʘʩʪʚʦʨʝ, ʥʘʥʝʩʝʥʥʦʤ ʥʘ ʣʠʩʪʴʷ ʠ ʩʪʝʙʣʠ, ʦʪʢʫʜʘ ʘʢʪʠʚʥʦ 

ʧʦʛʣʦʱʘʶʪʩʷ ʠ ʧʝʨʝʜʚʠʛʘʶʪʩʷ ʧʦ ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʝ ʨʘʩʪʝʥʠʡ, ʪʦ ʝʩʪʴ 

ʜʝʡʩʪʚʫʶʪ ʩʠʩʪʝʤʥʦ. ʆʨʠʛʠʥʘʣʴʥʦʩʪʴ ʠʭ ʜʝʡʩʪʚʠʷ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ, 

ʦʙʣʘʜʘʷ ʬʫʥʛʠʮʠʜʥʦʡ ʠ ʨʝʛʫʣʷʪʦʨʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʦʥʠ ʘʢʪʠʚʠʟʠʨʫʶʪ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʬʝʨʤʝʥʪʦʚ, ʚʦʟʜʝʡʩʪʚʫʶʪ ʥʘ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, 
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ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʢʣʝʪʢʘʭ, ʩʪʠʤʫʣʠʨʫʶʪ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ ʠ 

ʧʦʜʘʚʣʷʶʪ ʨʘʟʚʠʪʠʝ ʬʠʪʦʧʘʪʦʛʝʥʦʚ [2,3]. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʭʝʣʘʪʠʨʦʚʘʥʥʦʡ ʬʦʨʤʳ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʷʚʣʷʝʪʩʷ 

ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠʥʪʝʥʩʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʦʟʜʝʣʳʚʘʥʠʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʠ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʤʠʨʦʚʦʡ 

ʧʨʘʢʪʠʢʝ. ʋʞʝ ʚ 1961 ʛ. ʉʐɸ ʧʨʠʤʝʥʠʣʠ ʚ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ ʜʦ 13,5 ʪʳʩ. 

ʪʦʥʥ ʭʝʣʘʪʦʚ (ʢʦʤʧʣʝʢʩʦʥʘʪʦʚ) ʠ ʜʦ 200 ʪʳʩ. ʪʦʥʥ ʤʠʢʨʦʫʜʦʙʨʝʥʠʡ ʚ 

ʰʠʨʦʢʦʤ ʘʩʩʦʨʪʠʤʝʥʪʝ ʠʩʧʦʣʴʟʫʶʪ ʩʝʛʦʜʥʷ.  

ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʢʦʤʧʣʝʢʩʦʥʘʪʳ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʢʘʢ ʧʨʠʝʤ 

ʧʦʚʳʰʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʢʘʨʪʦʬʝʣʷ ʨʝʢʦʤʝʥʜʦʚʘʥ ʢ 

ʧʨʠʤʝʥʝʥʠʶ ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ ʚ 1995 

ʛʦʜʫ [4]. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʢʦʤʧʣʝʢʩʦʥʘʪʦʚ ʧʦ ʜʝʡʩʪʚʠʶ ʥʘ 

ʚʝʣʠʯʠʥʫ ʫʨʦʞʘʷ ʢʘʨʪʦʬʝʣʷ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʧʨʠʝʤʦʤ ʥʘ ʨʷʜʝ 

ʧʦʯʚʝʥʥʳʭ ʨʘʟʥʦʩʪʝʡ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ. ʇʨʠʨʦʩʪ ʫʨʦʞʘʷ ʢʣʫʙʥʝʡ 

ʩʦʩʪʘʚʣʷʝʪ: ʥʘ ʥʠʟʠʥʥʦʤ ʪʦʨʬʷʥʠʢʝ ï 12,8ï16,4%, ʥʘ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʦʡ 

ʩʫʛʣʠʥʠʩʪʦʡ ʧʦʯʚʝ ï 18,9%, ʥʘ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʦʡ ʩʫʧʝʩʯʘʥʦʡ ï 11ï

18,2 % . ʇʦʨʘʞʝʥʥʦʩʪʴ ʢʣʫʙʥʝʡ ʛʨʠʙʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʩʥʠʞʘʝʪʩʷ ʧʨʠ 

ʚʦʟʜʝʣʳʚʘʥʠʠ ʥʘ ʪʦʨʬʷʥʠʢʝ: ʧʦ ʨʠʟʦʢʪʦʥʠʦʟʫ ʩ 9ï11% ʜʦ 4,6ï7,35%, ʧʦ 

ʬʠʪʦʬʪʦʨʦʟʫ ï ʩ 3,7ï5,9% ʜʦ 2,3ï3,6%. ʅʘ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʦʡ 

ʩʫʧʝʩʯʘʥʦʡ ʧʦʯʚʝ ʧʦʨʘʞʝʥʥʦʩʪʴ ʩʥʠʞʘʝʪʩʷ: ʧʦ ʬʠʪʦʬʪʦʨʝ ʩ 6,0ï 10,3% ʜʦ 

3,3ï4,1%; ʧʦ ʨʠʟʦʢʪʦʥʠʦʟʫ ï ʩ 4,4ï4,5% ʜʦ 0,4ï0,8%; ʧʦ ʧʘʨʰʝ ï ʩ 8,7ï

11,8% ʜʦ 3,6ï4,8%. ʂʨʘʭʤʘʣʠʩʪʦʩʪʴ ʢʣʫʙʥʝʡ ʚʦʟʨʘʩʪʘʝʪ: ʥʘ ʪʦʨʬʷʥʠʢʝ ï 

ʧʨʠ ʥʘʤʘʯʠʚʘʥʠʠ ʢʣʫʙʥʝʡ ʥʘ 0,3ï1,1%, ʧʨʠ ʦʧʨʳʩʢʠʚʘʥʠʠ ʙʦʪʚʳ ï ʥʘ 0,6ï

1,3%; ʥʘ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʦʡ ʩʫʧʝʩʯʘʥʦʡ ʧʦʯʚʝ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʘ 0,6 ʠ 

0,5%. ʆʙʱʠʝ ʦʪʭʦʜʳ ʢʣʫʙʥʝʡ ʧʨʠ ʭʨʘʥʝʥʠʠ ʫʤʝʥʴʰʘʶʪʩʷ ʩ 13,2% ʜʦ 

9,0% ï ʧʨʠ ʥʘʤʘʯʠʚʘʥʠʠ ʢʣʫʙʥʝʡ, ʜʦ 10,4% ï ʧʨʠ ʦʧʨʳʩʢʠʚʘʥʠʠ ʙʦʪʚʳ. 

ʇʨʠ ʩʦʚʦʢʫʧʥʦʤ ʜʝʡʩʪʚʠʠ ʢʦʤʧʣʝʢʩʦʥʘʪʦʚ ʤʝʪʘʣʣʦʚ ʩ ʜʝʩʠʢʘʮʠʝʡ ʠʣʠ 

ʩʝʥʠʢʘʮʠʝʡ ʦʥʠ ʩʦʩʪʘʚʣʷʶʪ ʪʦʣʴʢʦ 7,6ï8,2%. 

ɺ ʨʝʩʧʫʙʣʠʢʝ ʧʦʢʘ ʥʝ ʚʳʨʘʙʦʪʘʥʘ ʝʜʠʥʘʷ ʩʪʨʘʪʝʛʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʢʦʤʧʣʝʢʩʦʥʘʪʦʚ ʤʝʪʘʣʣʦʚ ʚ ʢʘʨʪʦʬʝʣʝʚʦʜʩʪʚʝ ʠ ʚʝʜʫʪʩʷ ʦʪʜʝʣʴʥʳʝ 

ʧʦʠʩʢʦʚʳʝ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ [5,6,7,14,15]. 

ɼʘʥʥʘʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʨʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʩʦʚʤʝʩʪʥʦ ʩ ɻʅʋ 

çʀʥʩʪʠʪʫʪ ʦʙʱʝʡ ʠ ʥʝʦʨʛʘʥʠʯʝʩʢʦʡ ʭʠʤʠʠ ʅɸʅ ɹʝʣʘʨʫʩʠè ʚ ʨʘʤʢʘʭ 

ɻʅʇʆ çʍʠʤʠʯʝʩʢʠʝ ʧʨʦʜʫʢʪʳ ʠ ʪʝʭʥʦʣʦʛʠʠè ʠ ʈʋʇ çʆʧʳʪʥʘʷ ʩʪʘʥʮʠʷ ʧʦ 

ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʝè. 

ʎʝʣʴ ʨʘʙʦʪʳ: ʠʩʧʳʪʘʪʴ ʢʦʤʧʣʝʢʩʥʳʝ ʤʠʢʨʦʫʜʦʙʨʝʥʠʷ ʚ 

ʭʝʣʘʪʠʨʦʚʘʥʥʦʡ ʬʦʨʤʝ, ʩʦʜʝʨʞʘʱʠʝ ʢʦʤʧʣʝʢʩʥʳʡ ʥʘʙʦʨ ʵʣʝʤʝʥʪʦʚ 

ʤʘʨʛʘʥʮʘ, ʮʠʥʢʘ, ʤʝʜʠ, ʤʦʣʠʙʜʝʥʘ, ʢʦʙʘʣʴʪʘ, ʙʦʨʘ, ʘ ʪʘʢʞʝ ʠʭ ʢʦʤʧʦʟʠʮʠʡ 

ʩ ʤʘʢʨʦ- ʠ ʤʝʟʦʵʣʝʤʝʥʪʘʤʠ, ʦʪʚʝʯʘʶʱʠʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʧʦʪʨʝʙʥʦʩʪʷʤ 

ʢʘʨʪʦʬʝʣʷ.  
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МАТЕРИАЛЫ И МЕТОДИКА  

 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʦʡ 

ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʦʡ ʧʦʯʚʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʩʝʚʦʦʙʦʨʦʪʘ ʧʦʣʷ ʈʋʇ çʅʇʎ 

ʅɸʅ ɹʝʣʘʨʫʩʠ ʧʦ ʢʘʨʪʦʬʝʣʝʚʦʜʩʪʚʫ ʠ ʧʣʦʜʦʦʚʦʱʝʚʦʜʩʪʚʫè çʅʘʫʯʥʦ-

ʧʨʘʢʪʠʯʝʩʢʠʡ ʮʝʥʪʨ ʅɸʅ ɹʝʣʘʨʫʩʠ ʧʦ ʢʘʨʪʦʬʝʣʝʚʦʜʩʪʚʫ ʠ 

ʧʣʦʜʦʦʚʦʱʝʚʦʜʩʪʚʫè, ʧ. ʉʘʤʦʭʚʘʣʦʚʠʯʠ ʄʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʧʨʠ 

ʚʳʨʘʱʠʚʘʥʠʠ ʢʘʨʪʦʬʝʣʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʦʩʪʘʚʦʚ ʭʝʣʘʪʠʨʦʚʘʥʥʳʭ 

ʤʠʢʨʦʫʜʦʙʨʝʥʠʡ ʜʣʷ ʥʝʢʦʨʥʝʚʦʡ ʧʦʜʢʦʨʤʢʠ ʨʘʩʪʝʥʠʡ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʚ 

ɻʅʋ ʀʆʅʍ ʅɸʅ ɹʝʣʘʨʫʩʠ (ʦʙʨʘʟʮʳ ʩ ʥʦʤʝʨʘʤʠ 1, 2, 3; ʨʘʙʦʯʝʝ ʥʘʟʚʘʥʠʝ 

ʫʜʦʙʨʝʥʠʷ ï ʇʦʣʠʢʦʤ-ʂʘʨʪʦʬʝʣʴ, ʦʙʨʘʟʮʳ ʠʤʝʣʠ ʦʧʨʝʜʝʣʸʥʥʳʡ ʩʦʩʪʘʚ 

ʤʝʪʘʣʣʦʚ-ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ Mn, Cu, Zn, Co, Mo, Mg (ʢʘʪʠʦʥʳ ʤʝʪʘʣʣʦʚ ʚ 

ʭʝʣʘʪʠʨʦʚʘʥʥʦʡ ʬʦʨʤʝ) ʠ ʨʘʟʣʠʯʘʣʠʩʴ ʤʝʞʜʫ ʩʦʙʦʡ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ 

ʩʦʜʝʨʞʘʥʠʝʤ). ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦʩʪʘʚ ʵʪʦʛʦ ʥʦʚʦʛʦ ʫʜʦʙʨʝʥʠʷ 

ʛʦʪʦʚʠʪʩʷ ʢ ʧʘʪʝʥʪʦʚʘʥʠʶ ʚ ɹʝʣʘʨʫʩʠ.  

ɺ ʦʧʳʪʝ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ ʩ ʚʥʝʩʝʥʠʝʤ 

ʥʝʢʦʨʥʝʚʳʭ ʧʦʜʢʦʨʤʦʢ ʧʦʩʘʜʦʢ ʢʘʨʪʦʬʝʣʷ ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʝʱʸ ʦʜʥʦ 

ʫʜʦʙʨʝʥʠʝ ʂʦʤʧʣʝʄʝʪ-ʢʘʨʪʦʬʝʣʴ, ʨʘʟʨʘʙʦʪʘʥʥʦʝ ʆʆʆ çʅʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʠ ʧʨʦʜʫʢʪʳè (ʛ. ɻʨʦʜʥʦ). ʉʦʜʝʨʞʘʥʠʝ ʤʘʢʨʦ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ 

ʫʜʦʙʨʝʥʠʠ ʂʦʤʧʣʝʄʝʪ-ʢʘʨʪʦʬʝʣʴ ʥʘ ʦʩʥʦʚʝ ʭʝʣʘʪʦʚ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʢʘʨʪʦʬʝʣʷ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1 ï ʉʦʜʝʨʞʘʥʠʝ ʤʘʢʨʦ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʫʜʦʙʨʝʥʠʠ 

ʂʦʤʧʣʝʄʝʪ-ʢʘʨʪʦʬʝʣʴ ʥʘ ʦʩʥʦʚʝ ʭʝʣʘʪʦʚ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, ʛ/ʣ  

 

ʅʘʠʤʝʥʦʚʘʥʠʝ N P2O5 K2O S Zn Mn Cu B Mo Co 

ʂʦʤʧʣʝʄʝʪ-

ʢʘʨʪʦʬʝʣʴ, ʛ/ʣ 
4,6 9,9 9,4 0,2 1,4 1,1 0,9 0,5 0,015 

0,00

5 

 

ɺ ʦʧʳʪʝ ʠʩʧʳʪʘʥʠʷ ʭʝʣʘʪʠʨʦʚʘʥʥʳʭ ʤʠʢʨʦʫʜʦʙʨʝʥʠʡ ʤʳ ʧʨʦʚʦʜʠʣʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʪʨʸʭ ʩʦʨʪʘʭ: ʋʣʘʜʘʨ ï ʨʘʥʥʝʩʧʝʣʳʡ, ʂʨʳʥʠʮʘ ï 

ʩʨʝʜʥʝʩʧʝʣʳʡ, ɿʜʘʙʳʪʘʢ ï ʧʦʟʜʥʠʡ. 

ʉʭʝʤʘ ʧʨʦʚʝʜʝʥʠʷ ʠʩʧʳʪʘʥʠʡ ʢʦʤʧʣʝʢʩʥʦʛʦ ʫʜʦʙʨʝʥʠʷ ʥʘ ʦʩʥʦʚʝ 

ʭʝʣʘʪʦʚ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʇʦʣʠʢʦʤ-ʂʘʨʪʦʬʝʣʴ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ 

ʢʘʨʪʦʬʝʣʷ: 

1. ʂʦʥʪʨʦʣʴ ï ʙʝʟ ʦʙʨʘʙʦʪʢʠ ʨʘʩʪʝʥʠʡ ʇʦʣʠʢʦʤ-ʂʘʨʪʦʬʝʣʴ; 

2. ʆʙʨʘʙʦʪʢʘ ʨʘʩʪʝʥʠʡ ʇʦʣʠʢʦʤ-ʂʘʨʪʦʬʝʣʴ-1, 2,5 ʣ/ʛʘ, 2-ʭ ʢʨʘʪʥʦ; 

3. ʆʙʨʘʙʦʪʢʘ ʨʘʩʪʝʥʠʡ ʇʦʣʠʢʦʤ-ʂʘʨʪʦʬʝʣʴ-2, 3,0 ʣ/ʛʘ, 2-ʭ ʢʨʘʪʥʦ; 

4. ʆʙʨʘʙʦʪʢʘ ʨʘʩʪʝʥʠʡ ʇʦʣʠʢʦʤ-ʂʘʨʪʦʬʝʣʴ-3, 3,0 ʣ/ʛʘ, 2-ʭ ʢʨʘʪʥʦ; 

5. ʆʙʨʘʙʦʪʢʘ ʨʘʩʪʝʥʠʡ ʇʦʣʠʢʦʤ-ʂʘʨʪʦʬʝʣ-ɹ3+ɸʄ (ʘʤʤʦʬʦʩ 

10ʢʛ/ʛʘ), 3,0ʣ/ʛʘ, 2-ʭ ʢʨʘʪʥʦ; 

6. ʆʙʨʘʙʦʪʢʘ ʨʘʩʪʝʥʠʡ ʂʦʤʧʣʝʄʝʪ-ʢʘʨʪʦʬʝʣʴ, 2,5 ʣ/ʛʘ, 2-ʭ ʢʨʘʪʥʦ. 

ɺ ʚʘʨʠʘʥʪʘʭ ʩ ʦʙʨʘʙʦʪʢʦʡ ʨʘʩʪʝʥʠʡ ʇʦʣʠʢʦʤ-ʂʘʨʪʦʬʝʣʴ, 1, 2, 3 ʚ 

ʙʘʢʦʚʳʡ ʨʘʩʪʚʦʨ ʜʦʙʘʚʣʷʣʠ ʇʦʣʠʙʦʨ 2,5 ʣ/ʛʘ ʠ ʢʘʨʙʘʤʠʜ 1,0 ʢʛ/ʛʘ.  
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ɸʛʨʦʭʠʤʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʯʚʳ ʧʦʣʝʡ ʩʝʚʦʦʙʦʨʦʪʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 2. 

 

ʊʘʙʣʠʮʘ 2 ï ɸʛʨʦʭʠʤʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʘʭʦʪʥʦʛʦ (0ï22 ʩʤ) ʩʣʦʷ 

ʧʦʯʚʳ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ʩʝʚʦʦʙʦʨʦʪʘ, 2011-2012 ʛʛ. 

 

ʇʦʢʘʟʘʪʝʣʠ 
ɽʜʠʥʠʮʘ 

ʠʟʤʝʨʝʥʠʷ 

ɼʝʨʥʦʚʦ-

ʧʦʜʟʦʣʠʩʪʘʷ 

ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʘʷ 

ʧʦʯʚʘ 

ʨʅ ʚ ʂʉ1  4,7-5,0 

ʈ2ʆ5 (ʧʦ ʂʠʨʩʘʥʦʚʫ) ʤʛ/ʢʛ 284-325 

ʂ2ʆ (ʧʦ ʂʠʨʩʘʥʦʚʫ) ʤʛ/ʢʛ 230-240 

ɻʫʤʫʩ (ʧʦ ʊʶʨʠʥʫ) % 1,93-1,95 

ʉʫʤʤʘ ʧʦʛʣʦʱʸʥʥʳʭ ʦʩʥʦʚʘʥʠʡ, 

S 

( ʧʦ ʂʘʧʝʥʫ) 

ʤ-ʵʢʚ/100 ʛ 

ʧʦʯʚʳ 
3,9-10,8 

ɻʠʜʨʦʣʠʪʠʯʝʩʢʘʷ ʢʠʩʣʦʪʥʦʩʪʴ, 

ʅʛ 

(ʧʦ ʂʘʧʧʝʥʫ-ɻʠʣʴʢʦʚʠʮʫ) 

ʤ-ʵʢʚ/100 ʛ 

ʧʦʯʚʳ 
1,8-2,9 

ʄʝʜʴ ʤʛ/ʢʛ 1,7-2,2 

ɹʦʨ ʤʛ/ʢʛ 0,8-1,3 

ʎʠʥʢ ʤʛ/ʢʛ 1,0-1,5 

ʄʘʨʛʘʥʝʮ ʤʛ/ʢʛ 6,4-6,9 

ʄʘʛʥʠʡ ʤʛ/ʢʛ 47,5-118,0 

 

ʇʨʝʜʰʝʩʪʚʝʥʥʠʢ ï ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ ʥʘ ʟʝʨʥʦ. ɺʝʩʝʥʥʷʷ ʦʙʨʘʙʦʪʢʘ 

ʧʦʯʚʳ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʟʘʢʨʳʪʠʠ ʧʦʯʚʝʥʥʦʡ ʚʣʘʛʠ ʢʫʣʴʪʠʚʘʪʦʨʦʤ ʂʇʉ-4, 

ʛʣʫʙʦʢʦʤ ʯʠʟʝʣʝʚʘʥʠʠ ɸʏʋ-2,8, ʧʨʝʜʧʦʩʘʜʦʯʥʦʡ ʢʫʣʴʪʠʚʘʮʠʠ, ʥʘʨʝʟʢʝ 

ʛʨʝʙʥʝʡ ʢʫʣʴʪʠʚʘʪʦʨʦʤ ʂʈʅ-4,2 ʩ ʤʝʞʜʫʨʷʜʴʷʤʠ 70ʩʤ. ʆʨʛʘʥʠʯʝʩʢʠʝ 

ʫʜʦʙʨʝʥʠʷ ʚʥʦʩʠʣʠ ʦʙʱʠʤ ʬʦʥʦʤ ʚ ʜʦʟʝ 40 ʪ/ʛʘ. ʄʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ 

(ʩʪʘʥʜʘʨʪʥʳʝ ʬʦʨʤʳ) ʚʥʦʩʠʣʠ ʧʦʩʣʝ ʚʩʧʘʰʢʠ, ʧʦʜ ʢʫʣʴʪʠʚʘʮʠʶ. ʇʦʩʘʜʢʘ 

ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ ʚʳʧʦʣʥʝʥʘ ʚ ʧʝʨʚʦʡ ʜʝʢʘʜʝ ʤʘʷ ʩʘʞʘʣʢʦʡ ʃ-202 ʩ 

ʤʝʞʜʫʨʷʜʴʷʤʠ ʥʘ 70 ʩʤ.  

ʆʙʨʘʙʦʪʢʫ ʨʘʩʪʝʥʠʡ ʇʦʣʠʢʦʤ-ʂʘʨʪʦʬʝʣʴ ʠ ʇʦʣʠʙʦʨ ʚʳʧʦʣʥʷʣʠ 

ʨʘʥʮʝʚʳʤ ʦʧʨʳʩʢʠʚʘʪʝʣʝʤ ʚ ʬʘʟʫ ʥʘʯʘʣʦ ʙʫʪʦʥʠʟʘʮʠʠ ï ʮʚʝʪʝʥʠʝ (2-ʭ 

ʢʨʘʪʥʦ). ʌʦʥ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ N120P60K180. ʈʘʟʤʝʨ ʦʧʳʪʥʦʡ 

ʜʝʣʷʥʢʠ 42,0 ʤ
2
 (2,8ʭ15,0), ʧʦʚʪʦʨʥʦʩʪʴ ʦʧʳʪʘ 4-ʢʨʘʪʥʘʷ, ʦʙʱʘʷ ʧʣʦʱʘʜʴ 

ʧʦʜ ʦʧʳʪʦʤ 0,57 ʛʘ. 

ɹʠʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ (ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʡ, ʯʠʩʣʦ ʩʪʝʙʣʝʡ) 

ʦʧʨʝʜʝʣʷʣʠ ʥʘ 40 ʨʘʩʪʝʥʠʷʭ ʧʦ ʤʝʪʦʜʠʢʝ ɺ.ʈʦʩʩ, ʖ.ʈʦʩʩ, 1969 [13]. 
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ʋʯʝʪ ʫʨʦʞʘʷ ʦʧʨʝʜʝʣʷʣʠ ʧʫʪʝʤ ʚʟʚʝʰʠʚʘʥʠʷ ʢʣʫʙʥʝʡ, ʧʦʣʫʯʝʥʥʳʭ ʩ 

ʜʝʣʷʥʢʠ ʧʨʠ ʫʙʦʨʢʝ, ʘ ʩʪʨʫʢʪʫʨʘ ʫʨʦʞʘʷ ʧʦ ʚʘʨʠʘʥʪʘʤ, ʩ ʫʯʝʪʦʤ ʤʘʩʩʳ 

ʢʘʞʜʦʡ ʢʣʫʙʥʝʚʦʡ ʬʨʘʢʮʠʠ [10,11]. 

ʇʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ 2011 ʛ. ʚ ʮʝʣʦʤ, ʙʳʣʠ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʜʣʷ 

ʚʳʨʘʱʠʚʘʥʠʷ ʢʘʨʪʦʬʝʣʷ, ʭʦʪʷ ʠ ʢʦʥʪʨʘʩʪʥʳʤʠ. ɺʝʩʥʘ ʙʳʣʘ ʨʘʥʥʝʡ, ʥʦ ʩ 

ʧʝʨʝʧʘʜʘʤʠ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʫʚʣʘʞʥʝʥʠʷ ʧʦʯʚʳ: ʘʧʨʝʣʴ ʙʳʣ ʪʝʧʣʳʤ ʠ 

ʩʫʭʠʤ ï ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʘʧʨʝʣʷ ʥʘ 1,8ï5,1Á ʚʳʰʝ ʥʦʨʤʳ, ʘ ʦʩʘʜʢʦʚ 

ʟʘ ʤʝʩʷʮ ʚʳʧʘʣʦ ʦʪ 3,1% ʜʦ 124,8% ʦʪ ʥʦʨʤʳ. ʊʝʤʧʝʨʘʪʫʨʘ ʧʦʯʚʳ ʥʘ 

ʛʣʫʙʠʥʝ 10 ʩʤ ʚ ʪʨʝʪʴʝʡ ʜʝʢʘʜʝ ʘʧʨʝʣʷ ʩʦʩʪʘʚʠʣʘ 10,5Áʉ, ʯʪʦ ʷʚʠʣʦʩʴ 

ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʫʩʣʦʚʠʝʤ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʧʦʯʚʳ ʢ ʧʦʩʘʜʢʝ ʢʘʨʪʦʬʝʣʷ. 

ʅʘʯʘʣʦ ʤʘʷ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʦʩʴ ʫʤʝʨʝʥʥʦ ʪʝʧʣʦʡ (+0,5Á
 
ʥʠʞʝ ʥʦʨʤʳ) ʠ 

ʚʣʘʞʥʦʡ ʧʦʛʦʜʦʡ, ʘ ʚʦ ʚʪʦʨʦʡ ʠ ʪʨʝʪʴʝʡ ʜʝʢʘʜʘʭ ʧʦʪʝʧʣʝʣʦ (ʥʘ +2,3ï2,7Á ʦʪ 

ʥʦʨʤʳ) ʠ ʦʩʘʜʢʦʚ ʚʳʧʘʣʦ 128,8% ʠ 70,3% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʯʪʦ 

ʙʣʘʛʦʧʨʠʷʪʥʦ ʩʢʘʟʘʣʦʩʴ ʥʘ ʧʨʦʨʘʩʪʘʥʠʠ ʠ ʧʦʷʚʣʝʥʠʠ ʜʨʫʞʥʳʭ  ʚʩʭʦʜʦʚ 

ʢʘʨʪʦʬʝʣʷ. ʃʝʪʦ ʙʳʣʦ ʪʝʧʣʳʤ: ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʟʘ ʣʝʪʥʠʡ ʩʝʟʦʥ 

ʩʦʩʪʘʚʠʣʘ +18,9Üʉ, ʧʨʝʚʳʩʠʚ ʢʣʠʤʘʪʠʯʝʩʢʫʶ ʥʦʨʤʫ ʥʘ 2,1Áʉ. ʊʘʢʠʤ ʠ 

ʙʦʣʝʝ ʪʝʧʣʳʤ ʣʝʪʦ ʙʳʚʘʝʪ ʧʨʠʤʝʨʥʦ ʦʜʠʥ ʨʘʟ ʚ 15 ʣʝʪ. ʍʦʪʷ ʧʦ ʯʠʩʣʫ 

ʞʘʨʢʠʭ ʜʥʝʡ ʦʥʦ ʙʳʣʦ ʙʣʠʟʢʦ ʢ ʥʦʨʤʝ. ɺʩʝ ʤʝʩʷʮʳ ʣʝʪʥʝʛʦ ʩʝʟʦʥʘ ʙʳʣʠ 

ʪʝʧʣʳʤʠ. ɺ ʠʶʥʝ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʠʣʘ +18,7Áʉ, ʯʪʦ ʚʳʰʝ 

ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʥʦʨʤʳ ʥʘ 2,5Áʉ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʠʶʥʝ ʧʨʠʚʳʯʥʦʛʦ 

ʥʘʨʘʩʪʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʦʪ ʧʝʨʚʦʡ ʜʝʢʘʜʳ ʢ ʪʨʝʪʴʝʡ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ. 

ʉʘʤʦʡ ʪʝʧʣʦʡ ʚ ʵʪʦʤ ʤʝʩʷʮʝ ʙʳʣʘ ʧʝʨʚʘʷ ʜʝʢʘʜʘ ʤʝʩʷʮʘ, ʢʦʛʜʘ ʩʨʝʜʥʷʷ 

ʜʝʢʘʜʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʙʳʣʘ ʚʳʰʝ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʥʦʨʤʳ ʥʘ 6,0Áʉ ʠ 

ʩʦʩʪʘʚʠʣʘ +21,2Áʉ. ʀʶʣʴ ʙʳʣ ʩʘʤʳʤ ʞʘʨʢʠʤ: ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ 

ʠʶʣʷ 2011 ʛ. ʩʦʩʪʘʚʠʣʘ +20,2Áʉ, ʯʪʦ ʚʳʰʝ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʥʦʨʤʳ ʥʘ 2,4Áʉ. 

ʉʘʤʦʡ ʪʝʧʣʦʡ ʟʘ ʵʪʦ ʣʝʪʦ ʩʪʘʣʘ ʚʪʦʨʘʷ ʜʝʢʘʜʘ ʠʶʣʷ. ɽʝ ʪʝʤʧʝʨʘʪʫʨʘ 

ʩʦʩʪʘʚʠʣʘ +21,8Áʉ, ʧʨʝʚʳʩʠʚ ʜʝʢʘʜʥʫʶ ʢʣʠʤʘʪʠʯʝʩʢʫʶ ʥʦʨʤʫ ʥʘ 4,1Áʉ. ɺ 

ʘʚʛʫʩʪʝ ʧʨʝʦʙʣʘʜʘʣʘ ʪʝʧʣʘʷ ʠ ʥʝʫʩʪʦʡʯʠʚʘʷ ʧʦʛʦʜʘ. ʉʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʚʦʟʜʫʭʘ ʩʦʩʪʘʚʠʣʘ +17..+19ÁC, ʯʪʦ ʥʘ 1ï2ÁC ʚʳʰʝ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʥʦʨʤʳ. ɺ 

ʙʦʣʴʰʠʥʩʪʚʝ ʜʥʝʡ ʩʨʝʜʥʝʩʫʪʦʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʥʘʭʦʜʠʣʘʩʴ ʚ 

ʧʨʝʜʝʣʘʭ +16..+22ÁC, ʯʪʦ ʥʘ 1-5 ʚʳʰʝ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʥʦʨʤʳ. ɺ ʜʥʝʚʥʳʝ 

ʯʘʩʳ ʚʦʟʜʫʭ ʧʨʦʛʨʝʚʘʣʩʷ ʜʦ +20..+27ÁC. ɿʘ ʣʝʪʦ ʚ ʩʨʝʜʥʝʤ ʚʳʧʘʣʦ 279 ʤʤ 

ʦʩʘʜʢʦʚ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 114% ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʥʦʨʤʳ ʟʘ ʩʝʟʦʥ. ʆʩʘʜʢʠ 

ʚʳʧʘʜʘʣʠ ʥʝʨʘʚʥʦʤʝʨʥʦ. ʉʘʤʳʤ ʜʦʞʜʣʠʚʳʤ ʤʝʩʷʮʝʤ ʙʳʣ ʠʶʥʴ ʩʦ 

ʩʨʝʜʥʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʦʩʘʜʢʦʚ 118,3 ʤʤ (148,6% ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʥʦʨʤʳ), 

ʯʪʦ ʚʳʟʚʘʣʦ ʧʦʷʚʣʝʥʠʝ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʬʠʪʦʬʪʦʨʦʟʘ ʥʘ ʧʦʩʘʜʢʘʭ 

ʢʘʨʪʦʬʝʣʷ. ɺ ʠʶʣʝ ʜʦʞʜʠ ʧʨʦʜʦʣʞʠʣʠʩʴ, ʠ ʚ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʜʝʢʘʜʘʭ 

ʚʳʧʘʣʦ ʙʦʣʴʰʝ ʥʦʨʤʳ ʥʘ 130,2% ï 36,6ʤʤ ʠ 101,1% ï 29,4ʤʤ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʢʦʥʮʝ ʠʶʣʷ ʠ ʘʚʛʫʩʪʝ ʜʦʞʜʠ ʧʨʦʭʦʜʠʣʠ ʨʝʜʢʦ, ʥʦ 

ʦʙʠʣʴʥʦ ʠ ʩʦʩʪʘʚʠʣʠ 63,7ï89,3% ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʥʦʨʤʳ. 

ʄʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ 2012 ʛʦʜʘ, ʚ ʮʝʣʦʤ, ʙʳʣʠ 

ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʢʘʨʪʦʬʝʣʷ. ɺʝʩʥʘ ʙʳʣʘ ʨʘʥʥʝʡ, ʥʦ ʩ 

ʧʝʨʝʧʘʜʘʤʠ ʪʝʤʧʝʨʘʪʫʨ ʠ ʦʙʠʣʴʥʳʤʠ ʦʩʘʜʢʘʤʠ: ʘʧʨʝʣʴ ʙʳʣ ʪʸʧʣʳʤ (II  ʠ III  

ʜʝʢʘʜʘ) ʠ ʜʦʞʜʣʠʚʳʤ, ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʢʦʪʦʨʦʛʦ ʥʘ 3ÁC ʚʳʰʝ 
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ʥʦʨʤʳ, ʘ ʦʩʘʜʢʦʚ ʟʘ ʤʝʩʷʮ ʚʳʧʘʣʦ ʦʪ 114,0% ʜʦ 330,8% (II  ʜʝʢʘʜʘ) ʦʪ 

ʥʦʨʤʳ; ʤʘʡ ï ʪʸʧʣʳʡ, ʚ ʩʨʝʜʥʝʤ, ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʩʦʩʪʘʚʠʣʘ 14,5ÁC (ʥʘ 

2ÁC ʚʳʰʝ ʥʦʨʤʳ), ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʚʳʧʘʣʦ ʚʦ II  ʜʝʢʘʜʝ ʤʘʷ 

31,8 ʤʤ (ʥʘ 166,5% ʚʳʰʝ ʥʦʨʤʳ), ʚʦ I ʠ III  ʜʝʢʘʜʘʭ ʜʦʞʜʝʡ ʚʳʧʘʣʦ 6,8 ʤʤ 

ʠ 7,7 ʤʤ (37,6 ʠ 32,2% ʦʪ ʥʦʨʤʳ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). 

ʃʝʪʦ ʚʳʜʘʣʦʩʴ ʪʸʧʣʳʤ, ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʟʘ ʣʝʪʥʠʡ ʩʝʟʦʥ 

ʩʦʩʪʘʚʠʣʘ +18,3ÁC, ʧʨʝʚʳʩʠʚ ʢʣʠʤʘʪʠʯʝʩʢʫʶ ʥʦʨʤʫ ʥʘ 1,5ÁC. ɺ ʠʶʥʝ 

ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʩʦʩʪʘʚʠʣʘ 16,1ÁC, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʦʨʤʝ, 

ʭʦʪʷ ʩʘʤʦʡ ʪʸʧʣʦʡ ʚ ʵʪʦʤ ʤʝʩʷʮʝ ʙʳʣʘ II  ʜʝʢʘʜʘ +18,3ÁC (ʧʨʝʚʳʩʠʚ ʥʦʨʤʫ 

ʥʘ 1,1ÁC). ʀʶʣʴ ʙʳʣ ʩʘʤʳʤ ʞʘʨʢʠʤ: ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ 

ʩʦʩʪʘʚʠʣʘ 20,8 ÁC, ʯʪʦ ʚʳʰʝ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʥʦʨʤʳ ʥʘ 3,3ÁC. ʉʘʤʦʡ ʪʸʧʣʦʡ 

ʙʳʣʘ I ʜʝʢʘʜʘ ʠʶʣʷ, ʪʝʤʧʝʨʘʪʫʨʘ ʩʦʩʪʘʚʠʣʘ +23,5ÁC, ʧʨʝʚʳʩʠʚ ʜʝʢʘʜʥʫʶ 

ʢʣʠʤʘʪʠʯʝʩʢʫʶ ʥʦʨʤʫ ʥʘ 6,3ÁC. ɺ ʘʚʛʫʩʪʝ ʧʨʝʦʙʣʘʜʘʣʘ ʪʸʧʣʘʷ ʩ 

ʫʤʝʨʝʥʥʳʤʠ ʜʦʞʜʷʤʠ ʧʦʛʦʜʘ. ʉʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʩʦʩʪʘʚʠʣʘ 

+18,3ÁC, ʯʪʦ ʥʘ 1,5ÁC ʚʳʰʝ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʥʦʨʤʳ. ɿʘ ʣʝʪʦ ʚʳʧʘʣʦ 246,8 

ʤʤ ʦʩʘʜʢʦʚ, ʯʪʦ ʩʦʩʪʘʚʠʣʦ 101,9% ʦʪ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʥʦʨʤʳ ʟʘ ʩʝʟʦʥ. 

ʆʩʘʜʢʠ ʚʳʧʘʜʘʣʠ ʥʝʨʘʚʥʦʤʝʨʥʦ: ʩʘʤʳʤ ʜʦʞʜʣʠʚʳʤ ʤʝʩʷʮʝʤ ʙʳʣ ʠʶʥʴ - 

41,1 ʤʤ (156,4% ʦʪ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʥʦʨʤʳ). ʕʪʦ ʚʳʟʚʘʣʦ ʧʦʷʚʣʝʥʠʝ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʬʠʪʦʬʪʦʨʦʟʘ ʥʘ ʧʦʩʘʜʢʘʭ ʢʘʨʪʦʬʝʣʷ (18.06.), ʘ ʩʫʭʘʷ 

ʧʦʛʦʜʘ ʠʶʣʷ ʧʨʠʚʝʣʘ ʢ ʧʦʷʚʣʝʥʠʶ ʠ ʨʘʟʚʠʪʠʶ ʘʣʴʪʝʨʥʘʨʠʦʟʘ ʢʘʨʪʦʬʝʣʷ. 

ʋʤʝʨʝʥʥʦ ʪʝʧʣʘʷ ʧʦʛʦʜʘ ʠ ʜʦʩʪʘʪʦʢ ʧʦʯʚʝʥʥʦʡ ʚʣʘʛʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ 

ʨʦʩʪʫ ʠ ʨʘʟʚʠʪʠʶ ʨʘʩʪʝʥʠʡ ʢʘʨʪʦʬʝʣʷ, ʬʦʨʤʠʨʦʚʘʥʠʶ ʚʳʩʦʢʦʛʦ ʫʨʦʞʘʷ 

ʪʦʚʘʨʥʳʭ ʢʣʫʙʥʝʡ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʧʦʚʳʰʝʥʥʘʷ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ʠ ʧʦʯʚʳ 

ʩʦʟʜʘʚʘʣʠ ʙʣʘʛʦʧʨʠʷʪʥʫʶ ʩʨʝʜʫ ʜʣʷ ʨʦʩʪʘ ʩʦʨʥʷʢʦʚ, ʧʦʷʚʣʝʥʠʷ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʬʠʪʦʬʪʦʨʦʟʘ ʠ ʘʣʴʪʝʨʥʘʨʠʦʟʘ ʢʘʨʪʦʬʝʣʷ, ʯʪʦ ʪʨʝʙʦʚʘʣʦ 

ʧʨʦʚʝʜʝʥʠʷ ʟʘʱʠʪʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ.  

ɿʘ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʧʨʦʚʝʜʝʥʳ ʜʚʝ ʤʝʞʜʫʨʷʜʥʳʝ ʦʙʨʘʙʦʪʢʠ ʧʦʩʘʜʦʢ 

ʢʘʨʪʦʬʝʣʷ ʢʫʣʴʪʠʚʘʪʦʨʦʤ ɸʂï2,8ï70 ʩʤ ʠ ʚʥʝʩʝʥ ʛʝʨʙʠʮʠʜ ʟʝʥʢʦʨ ʚ ʜʦʟʝ 

0,8ʢʛ/ʛʘ, ʧʝʨʝʜ ʩʤʳʢʘʥʠʝʤ ʙʦʪʚʳ ʩʜʝʣʘʥʦ ʚʳʩʦʢʦʝ ʦʢʫʯʠʚʘʥʠʝ. ʆʙʨʘʙʦʪʢʠ 

ʬʫʥʛʠʮʠʜʘʤʠ ʠ ʠʥʩʝʢʪʠʮʠʜʘʤʠ ʚʳʧʦʣʥʷʣʠ ʦʧʨʳʩʢʠʚʘʪʝʣʝʤ Rallï600: 

ʘʢʨʦʙʘʪ ʄʎ, ɺɼɻ 2,0 ʢʛ/ʛʘ; ʩʝʢʪʠʥ ʬʝʥʦʤʝʥ, ɺɼɻ 1,25 ʢʛ/ʛʘ; ʜʠʪʘʥ ʄï451,5 

ʢʛ/ʛʘ; ʧʝʥʥʢʦʮʝʙ (ʪʨʘʡʜʝʢʩ), 80% ʩ.ʧ. ï 1,5 ʢʛ/ʛʘ; ʘʢʪʘʨʘ, ɺɼɻ 0,06ï0,15 

ʢʛ/ʛʘ ï ʦʧʨʳʩʢʠʚʘʥʠʝ 2-ʢʨʘʪʥʦʝ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʤʘʪʝʨʠʘʣ ʧʦʣʝʚʳʭ ʦʧʳʪʦʚ ʦʙʨʘʙʦʪʘʥ ʤʝʪʦʜʦʤ 

ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ çʄʝʪʦʜʠʢʘ ʧʦʣʝʚʦʛʦ ʦʧʳʪʘè [10]. 

 

РЕЗУЛЬТАТЫ ИССЛЕДОВАНИЙ  

 

ɼʣʷ ʢʦʨʨʝʢʮʠʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʢʘʨʪʦʬʝʣʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʝʪʦʜ ʣʠʩʪʦʚʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʧʦ 

ʬʦʪʦʭʠʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʭʣʦʨʦʧʣʘʩʪʦʚ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ 

ɸ.ʉ. ʇʣʝʰʢʦʚʳʤ ʠ ɹ.ɸ. ʗʛʦʜʠʥʳʤ, ʧʦʟʚʦʣʷʶʱʠʡ ʚ ʣʶʙʦʡ ʧʝʨʠʦʜ 

ʚʝʛʝʪʘʮʠʠ ʫʩʪʘʥʦʚʠʪʴ ʥʝʜʦʩʪʘʪʦʢ ʚ ʪʦʤ ʠʣʠ ʠʥʦʤ ʵʣʝʤʝʥʪʝ ʤʠʥʝʨʘʣʴʥʦʛʦ 

ʧʠʪʘʥʠʷ ʟʘʜʦʣʛʦ ʜʦ ʧʨʦʷʚʣʝʥʠʷ ʚʥʝʰʥʠʭ ʧʨʠʟʥʘʢʦʚ ʛʦʣʦʜʘʥʠʷ ʨʘʩʪʝʥʠʡ 

[8,9,12]. ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʢʦʨʨʝʢʮʠʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʨʘʩʪʝʥʠʡ ʥʘ 
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ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʘʣʠʟʘ ʨʘʟʨʘʙʦʪʘʥʳ ʩʦʪʨʫʜʥʠʢʘʤʠ ʈʋʇ çʆʧʳʪʥʘʷ 

ʥʘʫʯʥʘʷ ʩʪʘʥʮʠʷ ʧʦ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʝè. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʦʙʠʣʴʥʫʶ ʜʠʘʛʥʦʩʪʠʯʝʩʢʫʶ ʣʘʙʦʨʘʪʦʨʠʶ çɸʢʚʘʜʦʥʠʩè, 

ʫʢʦʤʧʣʝʢʪʦʚʘʥʥʫʶ ʥʝʦʙʭʦʜʠʤʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʤʘʪʝʨʠʘʣʘʤʠ ʠ 

ʨʝʘʢʪʠʚʘʤʠ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʩʦʩʪʘʚʣʷʣʠ ʢʦʤʧʦʟʠʮʠʶ ʠ ʧʨʦʚʦʜʠʣʠ 

ʥʝʢʦʨʥʝʚʫʶ ʧʦʜʢʦʨʤʢʫ. ʇʨʝʠʤʫʱʝʩʪʚʦʤ ʥʝʢʦʨʥʝʚʦʛʦ ʧʠʪʘʥʠʷ ʷʚʣʷʝʪʩʷ 

ʚʳʩʦʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʤʝʥʪʦʚ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ, 

ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʨʘʱʠʚʘʪʴ ʢʣʫʙʥʠ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ, ʯʪʦ ʠ ʧʦʙʫʜʠʣʦ 

ʨʘʟʨʘʙʦʪʘʪʴ ʩʦʩʪʘʚʳ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʥʘ ʭʝʣʘʪʥʦʡ ʦʩʥʦʚʝ ʜʣʷ 

ʥʝʢʦʨʥʝʚʦʡ ʧʦʜʢʦʨʤʢʠ ʢʘʨʪʦʬʝʣʷ ʩʦʚʤʝʩʪʥʦ ʩ ʀʥʩʪʠʪʫʪʦʤ ʦʙʱʝʡ ʠ 

ʥʝʦʨʛʘʥʠʯʝʩʢʦʡ ʭʠʤʠʠ ʅɸʅ ɹʝʣʘʨʫʩʠ ʠ ʅʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʤ ʮʝʥʪʨʦʤ ʧʦ 

ʢʘʨʪʦʬʝʣʝʚʦʜʩʪʚʫ ʠ ʧʣʦʜʦʦʚʦʱʝʚʦʜʩʪʚʫ ʅɸʅ ɹʝʣʘʨʫʩʠ. ɼʘʥʥʳʝ ʣʠʩʪʦʚʦʡ 

ʜʠʘʛʥʦʩʪʠʢʠ ʧʦ ʬʦʪʦʭʠʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʭʣʦʨʦʧʣʘʩʪʦʚ ʩʦʨʪʦʚ 

ʢʘʨʪʦʬʝʣʷ, ʧʨʦʚʝʜʝʥʥʦʡ ʚ ʧʦʣʝʚʦʤ ʦʧʳʪʝ ʧʝʨʝʜ ʧʝʨʚʦʡ ʥʝʢʦʨʥʝʚʦʡ 

ʧʦʜʢʦʨʤʢʦʡ, ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 3. 

 

ʊʘʙʣʠʮʘ 3 ï ʈʝʟʫʣʴʪʘʪʳ ʣʠʩʪʦʚʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ, 

ʣʘʙʦʨʘʪʦʨʠʷ çɸʢʚʘʜʦʥʠʩè, 25.06.2012 ʛ.  

 

ˉ 

ʥ/

ʧ 

ʕʣʝ-

ʤʝʥʪ 

ʧʠʪʘ-

ʥʠʷ 

ʈʝʟʫʣʴʪʘʪʳ ʣʠʩʪʦʚʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ 

ʉʦʨʪ ʋʣʘʜʘʨ ʉʦʨʪ ʂʨʠʥʠʮʘ ʉʦʨʪ ɿʜʘʙʳʪʘʢ 

ʥʝʜʦʩ-

ʪʘʪʦʢ, % 

ʠʟʙʳ-

ʪʦʢ, % 

ʥʝʜʦʩ-

ʪʘʪʦʢ, % 

ʠʟʙʳ-

ʪʦʢ, % 

ʥʝʜʦʩ-

ʪʘʪʦʢ, % 

ʠʟʙʳ

-ʪʦʢ, 

% 

1 N 30 - 20 - 27 - 

2 P - 18 14 - - 4 

3 K 12 - 39 - - 8 

4 S 28 - 32 - 21 - 

5 Ca 28 - 22 - 21 - 

6 Mg 12 - 18 - 3 - 

7 B - 10 16 - - 22 

8 Cu 13 - 26 - 34 - 

9 Zn 14 - 16 - 24 - 

10 Mn - 3 - 20 - 3 

11 Mo - 4 - 13 11 - 

12 Co - 2 - 11 13 - 

 

ʋ ʨʘʩʪʝʥʠʡ ʩʦʨʪʘ ʋʣʘʜʘʨ ʫʩʪʘʥʦʚʣʝʥ ʩʫʱʝʩʪʚʝʥʥʳʡ ʥʝʜʦʩʪʘʪʦʢ ʚ 

ʤʠʥʝʨʘʣʴʥʦʤ ʧʠʪʘʥʠʠ ʘʟʦʪʘ 30%, ʩʝʨʳ 28% ʠ ʢʘʣʴʮʠʷ 28%; ʩʦʨʪʘ 

ʂʨʳʥʠʮʘ ï ʥʝʜʦʩʪʘʪʦʢ ʘʟʦʪʘ (20%), ʢʘʣʠʷ (39%), ʩʝʨʳ (32%), ʢʘʣʴʮʠʷ 

(22%)ʠ ʤʝʜʠ (26%); ʩʦʨʪʘ ɿʜʘʙʳʪʘʢ ï ʥʝʜʦʩʪʘʪʦʢ ʘʟʦʪʘ (27%), ʩʝʨʳ (21%), 

ʢʘʣʴʮʠʷ (21%), ʤʝʜʠ (34%) ʠ ʮʠʥʢʘ (24%). 



ʈɸɿɼɽʃ 5. ʉɽʄɽʅʆɺʆɼʉʊɺʆ ʀ ʊɽʍʅʆʃʆɻʀʀ ʇʈʆʀɿɺʆɼʉʊɺɸ ʂɸʈʊʆʌɽʃʗ 

 

207 

ɺ ʧʝʨʚʫʶ ʥʝʢʦʨʥʝʚʫʶ ʧʦʜʢʦʨʤʢʫ (28 ʠʶʥʷ) ʚʥʝʩʝʥʦ ʵʣʝʤʝʥʪʘ ʚ 

ʨʘʩʯʝʪʝ ʥʘ 1 ʛʘ, ʛʨʘʤʤ: N ï 460,0, Mg ï 18,9, S ï 171, B ï 375,0, Mn ï 68,7, 

Cu ï 65,1, Zn ï 37,8, Mo ï 4,2, Co ï 3,3. 

ʅʘ 13 ʠʶʣʷ ʫ ʨʘʩʪʝʥʠʡ ʩʦʨʪʘ ʋʣʘʜʘʨ ʥʘ ʢʦʥʪʨʦʣʝ ʜʝʬʠʮʠʪ ʘʟʦʪʘ 

ʩʦʩʪʘʚʠʣ 30%, ʢʘʣʠʷ ï 20%, ʩʝʨʳ ï 23%, ʢʘʣʴʮʠʷ ï 24%, ʤʝʜʠ ï 25%, 

ʮʠʥʢʘ ï 28% ʠ ʤʦʣʠʙʜʝʥʘ ï 23%. ʈʘʩʪʝʥʠʷ ʩʦʨʪʘ ʂʨʠʥʠʮʘ ʙʝʟ ʥʝʢʦʨʥʝʚʦʡ 

ʧʦʜʢʦʨʤʢʠ, ʙʦʣʴʰʝ ʚʩʝʛʦ ʠʩʧʳʪʳʚʘʣʠ ʥʝʜʦʩʪʘʪʦʢ ʵʣʝʤʝʥʪʦʚ ʤʠʥʝʨʘʣʴʥʦʛʦ 

ʧʠʪʘʥʠʷ: ʘʟʦʪʘ 21%, ʢʘʣʠʷ 39%, ʩʝʨʳ 33%, ʢʘʣʴʮʠʷ 21%, ʤʝʜʠ 26% ʠ 

ʢʦʙʘʣʴʪʘ 20%. ʋ ʩʦʨʪʘ ɿʜʘʙʳʪʘʢ ʥʘ ʚʘʨʠʘʥʪʝ ʙʝʟ ʦʙʨʘʙʦʪʢʠ ʫʩʪʘʥʦʚʣʝʥ 

ʥʝʜʦʩʪʘʪʦʢ ʘʟʦʪʘ (23%), ʤʝʜʠ ʠ ʮʠʥʢʘ ʥʝʩʢʦʣʴʢʦ ʙʦʣʴʰʝ (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

30% ʠ 26%). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘ ʩʯʝʪ ʜʦʩʪʫʧʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ ʧʦʯʚʳ, ʘ ʪʘʢʞʝ 

ʚʥʝʩʝʥʥʳʭ ʧʦʜ ʢʘʨʪʦʬʝʣʴ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʥʝ ʚʩʝʛʜʘ ʫʜʘʝʪʩʷ 

ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʢʦʨʥʝʚʦʝ ʧʠʪʘʥʠʝ ʨʘʩʪʝʥʠʡ. ʉʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʥʘ 

ʚʩʝʭ ʵʪʘʧʘʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʨʦʞʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʵʣʝʤʝʥʪʘʭ ʧʠʪʘʥʠʷ 

ʨʘʟʣʠʯʥʘʷ ʠ ʚʥʝʩʪʠ ʥʝʜʦʩʪʘʶʱʝʝ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʤʦʞʥʦ ʧʦʩʨʝʜʩʪʚʦʤ 

ʥʝʢʦʨʥʝʚʦʡ ʧʦʜʢʦʨʤʢʠ. ʅʘ ʜʘʪʫ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʦʚ (25 ʠʶʥʷ ʠ 13 ʠʶʣʷ) 

ʫ ʚʩʝʭ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ ʫʩʪʘʥʦʚʣʝʥ ʥʝʜʦʩʪʘʪʦʢ ʩʝʨʳ ʠ ʢʘʣʴʮʠʷ, ʢʦʪʦʨʳʝ 

ʥʝʦʙʭʦʜʠʤʦ ʚʥʦʩʠʪʴ ʚ ʧʦʯʚʫ ʚ ʦʩʥʦʚʥʦʝ ʫʜʦʙʨʝʥʠʝ ʚ ʬʦʨʤʝ ʩʫʣʴʬʘʪʘ 

ʘʤʤʦʥʠʷ, 4ï5 ʮ/ʛʘ, ʚʦʟʤʦʞʥʦ ʬʦʩʬʦʛʠʧʩʘ, 5ï6 ʮ/ʛʘ, ʢʘʢ ʠʩʪʦʯʥʠʢʘ ʩʝʨʳ ʠ 

ʚʦʜʦʨʘʩʪʚʦʨʠʤʦʛʦ ʢʘʣʴʮʠʷ.  

ɺʪʦʨʘʷ ʥʝʢʦʨʥʝʚʘʷ ʧʦʜʢʦʨʤʢʘ ʢʘʨʪʦʬʝʣʷ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ 

ʧʦʩʨʝʜʩʪʚʦʤ ʩʦʩʪʘʚʦʚ ʇʦʣʠʢʦʤ-ʂʘʨʪʦʬʝʣʴ ʚ ʙʘʢʦʚʦʡ ʩʤʝʩʠ ʩ ʇʦʣʠʙʦʨʦʤ ʠ 

ʢʘʨʙʘʤʠʜʦʤ, ʧʨʦʚʝʜʝʥʥʘʷ 16 ʠʶʣʷ, ʧʦʟʚʦʣʠʣʘ ʦʙʝʩʧʝʯʠʪʴ 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʤʠʥʝʨʘʣʴʥʦʝ ʧʠʪʘʥʠʝ ʨʘʩʪʝʥʠʡ ʚʦ ʚʪʦʨʫʶ ʧʦʣʦʚʠʥʫ 

ʚʝʛʝʪʘʮʠʠ, ʚ ʧʝʨʠʦʜ ʠʥʪʝʥʩʠʚʥʦʛʦ ʨʦʩʪʘ ʢʣʫʙʥʝʡ.  

ʅʝʢʦʨʥʝʚʘʷ ʧʦʜʢʦʨʤʢʘ ʢʘʨʪʦʬʝʣʷ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ 

ʩʦʩʪʘʚʦʚ ʇʦʣʠʢʦʤ-ʂʘʨʪʦʬʝʣʴ ʚ ʙʘʢʦʚʦʡ ʩʤʝʩʠ ʩ ʇʦʣʠʙʦʨʦʤ ʠ ʢʘʨʙʘʤʠʜʦʤ 

(1ʢʛ/ʛʘ) ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ ʩʧʝʣʦʩʪʠ 

ʦʢʘʟʳʚʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ. 

ɹʠʦʤʝʪʨʠʯʝʩʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʧʦ ʚʳʩʦʪʝ ʨʘʩʪʝʥʠʡ ʭʦʪʷ ʠ ʫʩʪʫʧʘʝʪ 

ʢʦʥʪʨʦʣʴʥʦʤʫ ʚʘʨʠʘʥʪʫ, ʥʦ ʧʨʝʚʦʩʭʦʜʠʪ ʧʦ ʤʘʩʩʝ ʙʦʪʚʳ ʠ ʢʦʨʥʝʚʦʡ 

ʩʠʩʪʝʤʳ: ʫ ʩʦʨʪʘ ʋʣʘʜʘʨ ʦʪ 83 ʜʦ 89 ʩʤ (106 ʩʤ ï ʢʦʥʪʨʦʣʴ), ʫ ʩʦʨʪʘ 

ʂʨʳʥiʮʘ ï 88ï106 ʩʤ (103 ʩʤ ï ʢʦʥʪʨʦʣʴ), ʫ ʩʦʨʪʘ ɿʜʘʙʳʪʘʢ ï 88ï90 ʩʤ (96 

ʩʤ ï ʢʦʥʪʨʦʣʴ). ʂʦʣʠʯʝʩʪʚʦ ʩʪʝʙʣʝʡ ʫ ʨʘʩʪʝʥʠʡ ʩʦʨʪʘ ʋʣʘʜʘʨ ʦʪʤʝʯʝʥʦ ʚ 

ʧʨʝʜʝʣʘʭ 3,6ï4,0 ʰʪ., ʂʨʳʥiʮʘ ï 3,2ï4,0 ʰʪ., ɿʜʘʙʳʪʘʢ ï 3,4ï4,2 ʰʪ. ï ʵʪʦ 

ʩʦʨʪʦʚʦʡ ʧʨʠʟʥʘʢ, ʧʦʵʪʦʤʫ ʜʝʣʘʪʴ ʚʳʚʦʜʳ ʦ ʚʣʠʷʥʠʠ ʇʦʣʠʢʦʤ-ʂʘʨʪʦʬʝʣʴ 

ʥʘ ʩʪʝʙʣʝʦʙʨʘʟʦʚʘʥʠʝ ʫ ʠʩʩʣʝʜʫʝʤʳʭ ʩʦʨʪʦʚ ʥʝ ʩʪʦʠʪ.  

ɹʦʣʝʝ ʨʘʟʚʠʪʘʷ ʢʦʨʥʝʚʘʷ ʩʠʩʪʝʤʘ ʠ ʛʘʙʠʪʫʩ ʢʫʩʪʘ ʦʪʤʝʯʝʥ ʫ ʩʦʨʪʘ 

ɿʜʘʙʳʪʘʢ ʚ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʨʸʭ ʩʦʩʪʘʚʦʚ ʇʦʣʠʢʦʤ-

ʂʘʨʪʦʬʝʣʴ 1, 2, 3 ʠ 4 ʥʝʞʝʣʠ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʫʜʦʙʨʝʥʠʷ ʩ 

ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ (ʪʘʙʣʠʮʘ 4). ʇʦʜʢʦʨʤʢʘ ʨʘʩʪʝʥʠʡ ʢʘʨʪʦʬʝʣʷ ʇʦʣʠʢʦʤ-

ʂʘʨʪʦʬʝʣʴ ʚ ʬʘʟʫ ʥʘʯʘʣʘ ʙʫʪʦʥʠʟʘʮʠʠ ʠ ʮʚʝʪʝʥʠ ̫ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʫʚʝʣʠʯʝʥʠʝ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʥʘ 1,1ï18,2%, ʘ ʧʨʠʨʦʩʪ ʙʠʦʤʘʩʩʳ ʙʦʪʚʳ ʦʪ 

4,0% ʜʦ 34,9%. 
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ʊʘʙʣʠʮʘ 4 ï ɺʣʠʷʥʠʝ ʜʦʟ ʚʥʝʩʝʥʠʷ ʇʦʣʠʢʦʤ-ʂʘʨʪʦʬʝʣʴ ʥʘ ʨʘʟʚʠʪʠʝ 

ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʠ ʙʦʪʚʳ ʢʘʨʪʦʬʝʣʷ, 2012 ʛ. 
 

ɺʘʨʠʘʥʪ ʦʧʳʪʘ 

ɹʠʦʤʘʩʩʘ ʨʘʩʪʝʥʠʡ *, ʢʛ 

ɹʦʪʚʘ ʂʦʨʥʠ 

ʧʦʚʪʦʨʝʥʠʷ ʩʨʝʜ-

ʥʝʝ 

ʧʦʚʪʦʨʝʥʠʷ ʩʨʝʜ-

ʥʝʝ 1 2 3 1 2 3 

ʉʦʨʪ ʋʣʘʜʘʨ 

ʂʦʥʪʨʦʣʴ** ï ʙʝʟ 

ʦʙʨʘʙʦʪʢʠ ʨʘʩʪʝʥʠʡ 

ʇʦʣʠʢʦʤ-ʂʘʨʪʦʬʝʣʴ 

3880 3550 3800 3743,3 290 300 320 303,3 

ʇʦʣʠʢʦʤ-ʂ 1, 2,5 ʣ/ʛʘ 3900 3800 3980 3893,3 310 315 295 306,7 

ʇʦʣʠʢʦʤ-ʂ 2, 3,0 ʣ/ʛʘ 3950 3900 4000 3950,0 300 320 310 310,0 

ʇʦʣʠʢʦʤ-ʂ 3, 3,0 ʣ/ʛʘ 4150 3950 4050 4050,0 320 310 315 315,0 

ʇʦʣʠʢʦʤ-3+ɸʄ,3,0ʣ/ʛʘ 4060 3980 4190 4076,7 315 320 335 323,3 

ʂʦʤʧʣʝʄʝʪ-ʢʘʨʪʦʬʝʣʴ, 

2,5 ʣ/ʛʘ 
4020 3900 3990 3970,0 300 315 310 308,3 

ʅʉʈ05 - - -  - - -  

ʉʦʨʪ ʂʨʠʥʠʮʘ 

ʂʦʥʪʨʦʣʴ ï ʙʝʟ 

ʦʙʨʘʙʦʪʢʠ ʨʘʩʪʝʥʠʡ 

ʇʦʣʠʢʦʤ-ʂʘʨʪʦʬʝʣʴ 

2560 2700 2650 2636,7 220 230 225 225,0 

ʇʦʣʠʢʦʤ-ʂ 1, 2,5 ʣ/ʛʘ 2790 2780 2800 2790,0 220 250 215 228,3 

ʇʦʣʠʢʦʤ-ʂ 2, 3,0 ʣ/ʛʘ 2900 2700 2980 2860,0 225 210 260 231,7 

ʇʦʣʠʢʦʤ-ʂ 3, 3,0 ʣ/ʛʘ 3120 3020 3150 3096,7 250 240 270 253,3 

ʇʦʣʠʢʦʤ-ʂ 3+ɸʄ, 3,0 

ʣ/ʛʘ 
3250 3320 3380 3316,7 260 250 260 256,7 

ʂʦʤʧʣʝʄʝʪ-ʢʘʨʪʦʬʝʣʴ, 

2,5 ʣ/ʛʘ 
3150 3250 3100 3166,7 250 240 250 246,7 

ʅʉʈ05 - - -  - - -  

ʉʦʨʪ ɿʜʘʙʳʪʘʢ 

ʂʦʥʪʨʦʣʴ ï ʙʝʟ 

ʦʙʨʘʙʦʪʢʠ ʨʘʩʪʝʥʠʡ 

ʇʦʣʠʢʦʤ-ʂʘʨʪʦʬʝʣʴ 

3140 3200 3250 3196,7 285 300 295 293,3 

ʇʦʣʠʢʦʤ-ʂ 1, 2,5 ʣ/ʛʘ 3250 3350 3420 3340,0 295 310 315 306,7 

ʇʦʣʠʢʦʤ-ʂ 2, 3,0 ʣ/ʛʘ 3580 3750 3670 3666,7 310 320 325 318,3 

ʇʦʣʠʢʦʤ-ʂ 3, 3,0 ʣ/ʛʘ 4050 4000 4100 4050,0 330 350 330 336,7 

ʇʦʣʠʢʦʤ-ʂ 3+ɸʄ, 3,0 

ʣ/ʛʘ 
4350 4290 4300 4313,3 345 355 340 346,7 

ʂʦʤʧʣʝʄʝʪ-ʢʘʨʪʦʬʝʣʴ, 

2,5 ʣ/ʛʘ 
4200 4150 4250 4200,0 330 340 320 330,0 

ʅʉʈ05 - - -  - - -  
ʇʨʠʤʝʯʘʥʠʝ * ï ʫʯʝʪ ʙʠʦʤʘʩʩʳ ʨʘʩʪʝʥʠʡ ʢʘʨʪʦʬʝʣʷ ʧʨʦʚʦʜʠʣʠ ʧʦ ʧʷʪʠ ʢʫʩʪʘʤ; ** ï 

ʬʦʥ, 40ʪ/ʛʘ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ N120P80K180 ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ. 
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Продуктивность и структура урожая. ʈʘʩʩʤʘʪʨʠʚʘʷ ʩʪʨʫʢʪʫʨʫ 

ʫʨʦʞʘʷ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ (ʪʘʙʣʠʮʘ 5) ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʇʦʣʠʢʦʤ-

ʂʘʨʪʦʬʝʣʴ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʧʨʝʦʙʣʘʜʘʥʠʝ ʢʨʫʧʥʦʡ ʬʨʘʢʮʠʠ, ʙʦʣʝʝ 60 ʤʤ. 

ʋ ʨʘʥʥʝʛʦ ʩʦʨʪʘ ʋʣʘʜʘʨ ʢʨʫʧʥʘʷ ʬʨʘʢʮʠʷ ʢʣʫʙʥʝʡ ʜʦʩʪʠʛʘʣʘ 62,5ï74,3%, 

ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ, ʯʝʤ ʩʨʝʜʥʷʷ ï 40-60ʤʤ ï 21,6ï30,7%, ʘ ʤʝʣʢʘʷ 

ʬʨʘʢʮʠʷ ï ʤʝʥʝʝ 30 ʤʤ ʩʦʩʪʘʚʠʣʘ ʚʩʝʛʦ 4,1ï6,8%. ʊʦʚʘʨʥʦʩʪʴ ʫʨʦʞʘʷ 

ʢʣʫʙʥʝʡ ʩʦʨʪʘ ʋʣʘʜʘʨ ʧʨʠ ʚʥʝʩʝʥʠʠ ʧʦʜʢʦʨʤʦʢ ʇʦʣʠʢʦʤ-ʂʘʨʪʦʬʝʣʴ, 1, 2, 

3 ʠ 4 ʩʦʩʪʘʚʣʷʣʘ 93,2ï95,9% ʠ ʪʦʚʘʨʥʘʷ ʫʨʦʞʘʡʥʦʩʪʴ 40,1ï53,1 ʪ/ʛʘ. 

 

ʊʘʙʣʠʮʘ 5 ï ɺʣʠʷʥʠʝ ʥʝʢʦʨʥʝʚʳʭ ʧʦʜʢʦʨʤʦʢ ʩ ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ ʥʘ 

ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ ʠ ʝʛʦ ʩʪʨʫʢʪʫʨʫ, 2011ï2012 ʛʛ. 

 

ɺʘʨʠʘʥʪ ʦʧʳʪʘ 

ʋʨʦʞʘʡʥʦʩʪʴ, 

ʪ/ʛʘ 

ʉʪʨʫʢʪʫʨʘ 

ʫʨʦʞʘʷ, % ʧʦ 

ʤʘʩʩʝ 

ʊʦ-

ʚʘʨ-

ʥʦʩʪʴ

, % 

ʋʨʦ-

ʞʘʡ-

ʥʦʩʪʴ 

ʪʦʚʘʨ

ʥ. 

ʪ/ʛʘ 
2011 2012 ʉʨ. 

>60 

ʤʤ 

40-

60ʤʤ 

<40 

ʤʤ 

1 2 3 4 5 6 7 8 9 

 ʉʦʨʪ ʋʣʘʜʘʨ 

ʂʦʥʪʨʦʣʴ* ï ʙʝʟ 

ʦʙʨʘʙʦʪʢʠ ʨʘʩʪʝʥʠʡ 

ʇʦʣʠʢʦʤ-ʂʘʨʪʦʬʝʣʴ 

34,2 47,4 40,8 59,8 34,7 5,5 94,5 38,5 

ʇʦʣʠʢʦʤ-ʂ 1, 2,5 

ʣ/ʛʘ 
36,9 49,2 43,0 62,5 30,7 6,8 93,2 40,1 

ʇʦʣʠʢʦʤ-ʂ 2, 3,0 

ʣ/ʛʘ 
39,6 51,6 45,6 65,9 27,4 6,7 93,3 42,5 

ʇʦʣʠʢʦʤ-ʂ 3, 3,0 

ʣ/ʛʘ 
41,7 53,8 47,7 67,8 25,8 6,4 93,6 44,6 

ʇʦʣʠʢʦʤ-ʂ 3+ɸʄ, 

3,0 ʣ/ʛʘ 
- 55,4 55,4 74,3 21,6 4,1 95,9 53,1 

ʂʦʤʧʣʝʄʝʪ-

ʢʘʨʪʦʬʝʣʴ, 2,5ʣ/ʛʘ 
41,1 53,7 47,4 70,2 21,9 7,9 92,1 43,6 

ʅʉʈ05, ʪ/ʛʘ  2,5 4,3 3,4 - - - - - 

 ʉʦʨʪ ʂʨʠʥʠʮʘ 

ʂʦʥʪʨʦʣʴ ï ʙʝʟ 

ʦʙʨʘʙʦʪʢʠ ʨʘʩʪʝʥʠʡ 

ʇʦʣʠʢʦʤ-ʂʘʨʪʦʬʝʣʴ 

27,0 40,2 33,6 53,5 38,5 8,0 92,0 30,9 

ʇʦʣʠʢʦʤ-ʂ 1, 2,5 

ʣ/ʛʘ 
29,5 40,4 34,9 55,8 36,8 7,4 92,6 32,3 

ʇʦʣʠʢʦʤ-ʂ 2, 3,0 

ʣ/ʛʘ 
30,0 40,6 35,3 57,7 34,5 7,8 92,2 32,5 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 5 

1 2 3 4 5 6 7 8 9 

ʇʦʣʠʢʦʤ-ʂ 3, 3,0 

ʣ/ʛʘ 
32,1 43,8 37,9 58,9 33,5 7,6 92,4 35,0 

ʇʦʣʠʢʦʤ-ʂ 3+ɸʄ, 

3,0 ʣ/ʛʘ 
- 45,8 45,8 62,9 32,3 4,8 95,2 43,6 

ʂʦʤʧʣʝʄʝʪ-

ʢʘʨʪʦʬʝʣʴ, 2,5ʣ/ʛʘ 
31,5 44,0 37,7 60,0 33,5 6,5 93,5 35,2 

ʅʉʈ05, ʪ/ʛʘ  2,1 3,9 3,0 - - - - - 

 ʉʦʨʪ ɿʜʘʙʳʪʘʢ 

ʂʦʥʪʨʦʣʴ ï ʙʝʟ 

ʦʙʨʘʙʦʪʢʠ ʨʘʩʪʝʥʠʡ 

ʇʦʣʠʢʦʤ-ʂʘʨʪʦʬʝʣʴ 

24,9 29,0 26,9 48,8 41,8 9,4 90,6 24,4 

ʇʦʣʠʢʦʤ-ʂ 1, 2,5 

ʣ/ʛʘ 
25,3 32,0 28,6 50,1 40,3 9,6 90,4 25,8 

ʇʦʣʠʢʦʤ-ʂ 2, 3,0ʣ/ʛʘ 27,6 32,4 30,0 52,5 38,9 8,6 91,4 27,4 

ʇʦʣʠʢʦʤ-ʂ 3, 3,0 

ʣ/ʛʘ 
28,3 34,2 31,2 54,2 37,4 8,4 91,6 28,6 

ʇʦʣʠʢʦʤ-ʂ 3+ɸʄ, 

3,0 ʣ/ʛʘ 
- 36,8 36,8 61,0 30,8 8,2 91,8 33,8 

ʂʦʤʧʣʝʄʝʪ-

ʢʘʨʪʦʬʝʣʴ, 2,5ʣ/ʛʘ 
27,3 34,5 30,9 57,1 33,7 9,2 90,8 28,1 

ʅʉʈ05, ʪ/ʛʘ  2,3 3,1 2,7 - - - - - 
ʇʨʠʤʝʯʘʥʠʝ * ï ʬʦʥ, 40ʪ/ʛʘ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ N120P80K180 ʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ. 

 

ʋ ʩʨʝʜʥʝʩʧʝʣʦʛʦ ʩʦʨʪʘ ʂʨʠʥʠʮʘ ʢʨʫʧʥʘʷ ʬʨʘʢʮʠʷ ʢʣʫʙʥʝʡ ʜʦʩʪʠʛʘʣʘ 

55,8ï62,9%, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʚʳʰʝ, ʯʝʤ ʩʨʝʜʥʷʷ ï 32,3ï36,8%, ʘ ʤʝʣʢʘʷ 

ʬʨʘʢʮʠʷ ʩʦʩʪʘʚʠʣʘ ʚʩʝʛʦ 4,8ï7,8%. ʊʦʚʘʨʥʦʩʪʴ ʫʨʦʞʘʷ ʢʣʫʙʥʝʡ ʩʦʨʪʘ 

ʂʨʳʥʠʮʘ ʧʨʠ ʚʥʝʩʝʥʠʠ ʧʦʜʢʦʨʤʦʢ ʇʦʣʠʢʦʤ-ʂʘʨʪʦʬʝʣʴ ʩʦʩʪʘʚʣʷʣʘ 92,2ï

95,2% ʠ ʪʦʚʘʨʥʘʷ ʫʨʦʞʘʡʥʦʩʪʴ 32,3ï43,6 ʪ/ʛʘ. 

ʋ ʧʦʟʜʥʝʩʧʝʣʦʛʦ ʩʦʨʪʘ ɿʜʘʙʳʪʘʢ ʢʨʫʧʥʘʷ ʬʨʘʢʮʠʷ ʢʣʫʙʥʝʡ 

ʩʦʩʪʘʚʣʷʣʘ 50,1ï61,0%, ʩʨʝʜʥʷʷ ï 30,8ï40,3%, ʘ ʤʝʣʢʘʷ ʬʨʘʢʮʠʷ ʩʦʩʪʘʚʠʣʘ 

8,2ï9,6%. ʊʦʚʘʨʥʦʩʪʴ ʫʨʦʞʘʷ ʢʣʫʙʥʝʡ ʩʦʨʪʘ ɿʜʘʙʳʪʘʢ ʧʨʠ ʚʥʝʩʝʥʠʠ 

ʧʦʜʢʦʨʤʦʢ ʇʦʣʠʢʦʤ-ʂʘʨʪʦʬʝʣʴ ʩʦʩʪʘʚʣʷʣʘ 90,4ï91,8% ʠ ʪʦʚʘʨʥʘʷ 

ʫʨʦʞʘʡʥʦʩʪʴ 25,8ï33,8ʪ/ʛʘ. ʋʯʝʪ ʫʨʦʞʘʷ ʠ ʫʙʦʨʢʫ ʧʦ ʩʦʨʪʘʤ ʧʨʦʚʦʜʠʣʠ ʚ 

ʧʝʨʚʦʡ ʜʝʢʘʜʝ ʩʝʥʪʷʙʨʷ ʢʦʤʙʘʡʥʦʤ ʇʂʂ-2-02 ʇʦʣʝʩʴʝ. ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʟʘ 

2011ï2012 ʛʛ. ʫʩʪʘʥʦʚʣʝʥʦ: ʚʥʝʩʝʥʠʝ ʩʦʩʪʘʚʦʚ ʇʦʣʠʢʦʤ-ʂʘʨʪʦʬʝʣʴ, 1, 2, 3 

ʦʙʝʩʧʝʯʠʣʦ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʨʪʘ ʋʣʘʜʘʨ ï 43,0ʪ/ʛʘ, 45,6, 47,7 ʠ 55,4 ʪ/ʛʘ, 

ʂʨʠʥʠʮʘ ï 34,9 ʪ/ʛʘ, 35,3, 37,9 ʠ 45,8 ʪ/ʛʘ, ɿʜʘʙʳʪʘʢ ï 28,6 ʪ/ʛʘ, 30,0, 31,2 ʠ 

36,8 ʪ/ʛʘ, ʘ ʨʦʩʪ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʦʩʪʘʚʠʣ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 2,2ï8,0 ʪ/ʛʘ 

(5,4ï16,9%), 1,3ï5,6ʪ/ʛʘ (3,9ï13,9%) ʠ 1,7ï7,8 ʪ/ʛʘ (6,3ï26,9%) (ʪʘʙʣʠʮʘ 6). 
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ʊʘʙʣʠʮʘ 6 ï ʋʨʦʞʘʡʥʦʩʪʴ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʥʝʩʝʥʠʷ 

ʇʦʣʠʢʦʤ-ʂʘʨʪʦʬʝʣʴ, 2011ï2012 ʛʛ. 

 

ɺʘʨʠʘʥʪ ʦʧʳʪʘ 

ʋʨʦʞʘʡʥʦʩʪʴ, ʪ/ʛʘ ʇʨʠʙʘʚʢʘ 

ʫʨʦʞʘʷ ʦʪ  

ʇʦʣʠʢʦʤ-

ʂʘʨʪʦʬʝʣʴ, 

ʪ/ʛʘ 

% ʧʨʠʙʘʚʢʠ ʦʪ 

ʇʦʣʠʢʦʤ-

ʂʘʨʪʦʬʝʣʴ 

2011 2012 ʍʩʨ. 

1 2 3 4 5 6 

 ʉʦʨʪ ʋʣʘʜʘʨ 

ʂʦʥʪʨʦʣʴ* ï ʙʝʟ 

ʦʙʨʘʙʦʪʢʠ ʨʘʩʪʝʥʠʡ 

ʇʦʣʠʢʦʤ-

ʂʘʨʪʦʬʝʣʴ 

34,2 47,4 40,8 - - 

ʇʦʣʠʢʦʤ-ʂ 1, 2,5 

ʣ/ʛʘ 
36,9 49,2 

43,0 
2,2 5,4 

ʇʦʣʠʢʦʤ-ʂ 2, 3,0 

ʣ/ʛʘ 
39,6 

51,6 

45,6 
4,8 11,8 

ʇʦʣʠʢʦʤ-ʂ 3, 3,0 

ʣ/ʛʘ 
41,7 

53,8 

47,7 
6,9 16,9 

ʇʦʣʠʢʦʤ-ʂ 3+ɸʄ, 

3,0 ʣ/ʛʘ 
- 

55,4 

55,4 
8,0 16,9 

ʂʦʤʧʣʝʄʝʪ-

ʢʘʨʪʦʬʝʣʴ, 2,5ʣ/ʛʘ 
41,1 

53,7 

47,4 
6,6 16,2 

ʅʉʈ05 2,5 4,3 3,4 - - 

 ʉʦʨʪ ʂʨʠʥʠʮʘ 

ʂʦʥʪʨʦʣʴ ï ʙʝʟ 

ʦʙʨʘʙʦʪʢʠ ʨʘʩʪʝʥʠʡ 

ʇʦʣʠʢʦʤ-

ʂʘʨʪʦʬʝʣʴ 

27,0 40,2 33,6 - - 

ʇʦʣʠʢʦʤ-ʂ 1, 2,5 

ʣ/ʛʘ 
29,5 40,4 34,9 1,3 3,9 

ʇʦʣʠʢʦʤ-ʂ 2, 3,0 

ʣ/ʛʘ 
30,0 40,6 35,3 1,7 5,1 

ʇʦʣʠʢʦʤ-ʂ 3, 3,0 

ʣ/ʛʘ 
32,1 43,8 37,9 4,3 12,8 

ʇʦʣʠʢʦʤ-ʂ 3+ɸʄ, 

3,0 ʣ/ʛʘ 
- 45,8 45,8 5,6 13,9 

ʂʦʤʧʣʝʄʝʪ-

ʢʘʨʪʦʬʝʣʴ, 2,5ʣ/ʛʘ 
31,5 44,0 37,7 4,1 12,1 

ʅʉʈ05 2,1 3,9 3,0 - - 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 6 

 ʉʦʨʪ ɿʜʘʙʳʪʘʢ 

ʂʦʥʪʨʦʣʴ ï ʙʝʟ 

ʦʙʨʘʙʦʪʢʠ ʨʘʩʪʝʥʠʡ 

ʇʦʣʠʢʦʤ-

ʂʘʨʪʦʬʝʣʴ 

24,9 29,0 26,9 - - 

ʇʦʣʠʢʦʤ-ʂ 1, 2,5 

ʣ/ʛʘ 
25,3 32,0 28,6 1,7 6,3 

ʇʦʣʠʢʦʤ-ʂ 2, 3,0 

ʣ/ʛʘ 
27,6 32,4 30,0 3,1 11,5 

ʇʦʣʠʢʦʤ-ʂ 3, 3,0 

ʣ/ʛʘ 
28,3 34,2 31,2 5,3 20,5 

ʇʦʣʠʢʦʤ-ʂ 3+ɸʄ, 

3,0 ʣ/ʛʘ 
- 36,8 36,8 7,8 26,9 

ʂʦʤʧʣʝʄʝʪ-

ʢʘʨʪʦʬʝʣʴ, 2,5ʣ/ʛʘ 
27,3 34,5 30,9 4,0 14,9 

ʅʉʈ05 2,3 3,1 2,7 - - 
ʇʨʠʤʝʯʘʥʠʝ *- ʬʦʥ, 40ʪ/ʛʘ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ N120P80K180 ʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ. 

 

Биохимические показатели ʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ ʧʨʠ ʦʙʨʘʙʦʪʢʝ 

ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʥʝʢʦʨʥʝʚʳʝ ʧʦʜʢʦʨʤʢʠ ʧʦʩʘʜʦʢ ʤʘʢʨʦ- ʠ 

ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ ʩʦʩʪʘʚʦʚ ʇʦʣʠʢʦʤ-ʂʘʨʪʦʬʝʣʴ ʚ ʙʘʢʦʚʦʡ ʩʤʝʩʠ ʩ 

ʇʦʣʠʙʦʨʦʤ ʠ ʢʘʨʙʘʤʠʜʦʤ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 7. 

 

ʊʘʙʣʠʮʘ 7 ï ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʣʫʙʥʝʡ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʥʝʩʝʥʠʷ ʇʦʣʠʢʦʤ-ʂʘʨʪʦʬʝʣʴ, 2012 ʛ. 

 

ɺʘʨʠʘʥʪ ʦʧʳʪʘ 

ʉʫʭʦʝ 

ʚʝʱʝʩʪʚ

ʦ, % 

ʂʨʘʭ-

ʤʘʣ, % 

ʉʫʤʤʘʨ-

ʥʳʡ ʙʝʣʦʢ, 

% 

ɺʠʪʘʤʠʥ 

ʉ, ʤʛ% 

ʅʠʪʨʘʪʳ, 

ʤʛ/ʢʛ 

1 2 3 4 5 6 

 ʉʦʨʪ ʋʣʘʜʘʨ 

ʂʦʥʪʨʦʣʴ* ï ʙʝʟ 

ʦʙʨʘʙʦʪʢʠ ʨʘʩʪʝʥʠʡ 

ʇʦʣʠʢʦʤ-ʂʘʨʪʦʬʝʣʴ 

17,40 11,7 1,04 19,1 140,0 

ʇʦʣʠʢʦʤ-ʂ 1, 2,5 ʣ/ʛʘ 15,20 9,4 1,07 17,3 111,2 

ʇʦʣʠʢʦʤ-ʂ 2, 3,0 ʣ/ʛʘ 16,60 10,7 1,03 16,6 121,8 

ʇʦʣʠʢʦʤ-ʂ 3, 3,0 ʣ/ʛʘ 17,40 11,7 1,09 17,4 227,3 

ʇʦʣʠʢʦʤ-ʂ 3+ɸʄ, 

3,0 ʣ/ʛʘ 
16,90 11,2 1,18 19,8 176,3 

ʂʦʤʧʣʝʄʝʪ-

ʢʘʨʪʦʬʝʣʴ, 2,5ʣ/ʛʘ 
16,60 11,0 1,10 15,7 140,0 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 7 

 ʉʦʨʪ ʂʨʠʥʠʮʘ 

ʂʦʥʪʨʦʣʴ* ï ʙʝʟ 

ʦʙʨʘʙʦʪʢʠ ʨʘʩʪʝʥʠʡ 

ʇʦʣʠʢʦʤ-ʂʘʨʪʦʬʝʣʴ 

23,50 17,7 1,22 24,2 121,8 

ʇʦʣʠʢʦʤ-ʂ 1, 2,5 ʣ/ʛʘ 22,10 16,4 1,19 24,3 127,6 

ʇʦʣʠʢʦʤ-ʂ 2, 3,0 ʣ/ʛʘ 21,90 16,2 1,24 20,9 172,3 

ʇʦʣʠʢʦʤ-ʂ 3, 3,0 ʣ/ʛʘ 22,60 17,0 1,20 25,2 103,7 

ʇʦʣʠʢʦʤ-ʂ 3+ɸʄ, 

3,0 ʣ/ʛʘ 
23,10 17,5 1,29 31,6 267,1 

ʂʦʤʧʣʝʄʝʪ-

ʢʘʨʪʦʬʝʣʴ, 2,5ʣ/ʛʘ 
22,20 16,4 1,18 24,2 121,8 

 ʉʦʨʪ ɿʜʘʙʳʪʘʢ 

ʂʦʥʪʨʦʣʴ* ï ʙʝʟ 

ʦʙʨʘʙʦʪʢʠ ʨʘʩʪʝʥʠʡ 

ʇʦʣʠʢʦʤ-ʂʘʨʪʦʬʝʣʴ 

26,10 20,3 1,27 26,4 94,8 

ʇʦʣʠʢʦʤ-ʂ 1, 2,5 ʣ/ʛʘ 25,20 19,5 1,27 26,1 111,2 

ʇʦʣʠʢʦʤ-ʂ 2, 3,0 ʣ/ʛʘ 24,30 18,5 1,27 21,4 94,8 

ʇʦʣʠʢʦʤ-ʂ 3, 3,0 ʣ/ʛʘ 25,60 19,8 1,23 26,1 80,6 

ʇʦʣʠʢʦʤ-ʂ 3+ɸʄ, 

3,0 ʣ/ʛʘ 
25,30 19,5 1,26 28,2 90,4 

ʂʦʤʧʣʝʄʝʪ-

ʢʘʨʪʦʬʝʣʴ, 2,5ʣ/ʛʘ 
25,90 20,1 1,26 26,1 80,6 

ʇʨʠʤʝʯʘʥʠʝ *ï ʬʦʥ, 40ʪ/ʛʘ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ N120P80K180 ʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ. 

 

ʉʦʜʝʨʞʘʥʠʝ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʠ ʢʨʘʭʤʘʣʘ ʚ ʢʣʫʙʥʷʭ ʠʤʝʝʪ ʪʝʥʜʝʥʮʠʶ 

ʢ ʩʥʠʞʝʥʠʶ ʧʨʠ ʦʙʨʘʙʦʪʢʘʭ ʇʦʣʠʙʦʨ ʠ ʇʦʣʠʢʦʤ ʚ ʙʘʢʦʚʦʤ ʨʘʩʪʚʦʨʝ ʩ 

ʢʘʨʙʘʤʠʜʦʤ, ʘ ʧʦʢʘʟʘʪʝʣʠ ʩʫʤʤʘʨʥʦʛʦ ʙʝʣʢʘ ʠ ʥʠʪʨʘʪʦʚ ʚʦʟʨʘʩʪʘʶʪ. 

Анализ экономической эффективности ʚʥʝʩʝʥʠʷ ʩʦʩʪʘʚʦʚ 

ʇʦʣʠʢʦʤ-ʂʘʨʪʦʬʝʣʴ ʧʦʢʘʟʘʣ: ʧʨʠ ʮʝʥʝ ʨʝʘʣʠʟʘʮʠʠ 1000 ɺYR ʙʝʣʦʨʫʩʩʢʠʭ 

ʨʫʙʣʝʡ ʟʘ ʦʜʠʥ ʢʠʣʦʛʨʘʤʤ ʢʣʫʙʥʝʡ ʩʪʦʠʤʦʩʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʦʣʫʯʝʥʥʦʡ 

ʧʨʦʜʫʢʮʠʠ ʩʦʩʪʘʚʠʣʘ ʦʪ 1700 ʜʦ 8000 ʪʳʩ. ʨʫʙ. ʠ 200-4700 ʪʳʩ. ʨʫʙ. 

(ʪʘʙʣʠʮʳ 8). 
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ʊʘʙʣʠʮʘ 8 ï ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʇʦʣʠʢʦʤ-

ʂʘʨʪʦʬʝʣʴ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʢʘʨʪʦʬʝʣʷ, 2012 ʛ. 

 

 

ɺʘʨʠ-

ʘʥʪ 

 

ʇʨʠ-

ʙʘʚʢʘ 

ʫʨʦ-

ʞʘʷ, 

ʪ/ʛʘ 

ʉʪʦʠ-

ʤʦʩʪʴ 

ʜʦʧʦʣ

ʥʠʪ. 

ʧʦʣʫʯ

ʝʥʥʦʡ 

ʧʨʦʜ., 

ʪʳʩ. 

ʨʫʙ. 

ɿʘʪʨʘʪʳ ʥʘ ʧʨʠʙʘʚʢʫ 

ʫʨʦʞʘʷ, 

ɺYR ʪʳʩ. ʨʫʙ./ʛʘ 

ʋʩʣʦʚʥʦ- 

ʯʠʩʪʳʡ ʜʦʭʦʜ ʥʘ ʛʘ* 

ʊʨʘʥʩ-

ʧʦʨʪʠ-

ʨʦʚʢʘ, 

ʭʨʘʥʝ-

ʥʠʝ 

ʉʪʦʠ-

ʤʦʩʪʴ 

ʇʦʣʠ

ʢʦʤ-ʂ 

ɺʩʝʛʦ 

ɺYR, 

ʪʳʩ. 

ʙʝʣ. 

ʨʫʙ 

RUB

, 

ʪʳʩ. 

ʨʦʩ. 

ʨʫʙ 

ú, 

ʝʚʨʦ 

$, 

ʜʦʣ. 

ʉʐ

ɸ 

 ʉʦʨʪ ʋʣʘʜʘʨ 

ʇʦʣʠ-

ʢʦʤ-ʂ 

1, 2,5 

ʣ/ʛʘ 

2,2 2200 220,0 175,0 395,0 1805,0 6,4 164,1 200,5 

ʇʦʣʠ-

ʢʦʤ-ʂ 

2, 3,0 

ʣ/ʛʘ 

4,8 4800 480,0 276,0 756,0 4044,0 14,4 367,6 449,3 

ʇʦʣʠ-

ʢʦʤ-ʂ 

3, 3,0 

ʣ/ʛʘ 

6,9 6900 690,0 348,0 1038,0 5862,0 21,0 533,0 651,3 

ʇʦʣʠ-

ʢʦʤ-ʂ 

3+ɸʄ, 

3,0 ʣ/ʛʘ 

8,0 8000 800,0 360,0 1160,0 6840,0 24,4 621,8 760,0 

ʂʦʤʧʣʝ

ʄʝʪ-

ʢʘʨʪʦʬʝ

ʣʴ, 

2,5ʣ/ʛʘ 

6,6 6600 660,0 190,0 850,0 5750,0 20,5 522,7 638,9 

ʉʦʨʪ ʂʨʠʥʠʮʘ 

ʇʦʣʠ-

ʢʦʤ-ʂ 

1, 2,5 

ʣ/ʛʘ 

1,3 1300 130,0 175,0 305,0 995,0 3,5 90,4 110,5 

ʇʦʣʠ-

ʢʦʤ-ʂ 

2, 3,0 

ʣ/ʛʘ 

1,7 1700 170,0 276,0 446,0 1254,0 4,5 114,0 139,3 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 8 

ʇʦʣʠ-

ʢʦʤ-ʂ 

3, 3,0 

ʣ/ʛʘ 

4,3 4300 430,0 348,0 778,0 3522,0 12,5 320,2 391,3 

ʇʦʣʠ-

ʢʦʤ-ʂ 

3+ɸʄ, 

3,0 ʣ/ʛʘ 

5,6 5600 560,0 360,0 920,0 4680,0 16,7 425,4 520,0 

ʂʦʤʧʣʝ

ʄʝʪ-

ʢʘʨʪʦʬʝ

ʣʴ, 

2,5ʣ/ʛʘ 

4,1 4100 410,0 190,0 600,0 3500,0 12,5 318,2 388,9 

 ʉʦʨʪ ɿʜʘʙʳʪʘʢ 

ʇʦʣʠ-

ʢʦʤ-ʂ 

1, 2,5 

ʣ/ʛʘ 

1,7 1700 170,0 175,0 345,0 1355,0 4,8 123,2 150,5 

ʇʦʣʠʢʦ

ʤ-ʂ 2, 

3,0 ʣ/ʛʘ 

3,1 3100 310,0 276,0 586,0 2514,0 9,0 228,5 390,4 

ʇʦʣʠʢʦ

ʤ-ʂ 3, 

3,0 ʣ/ʛʘ 

5,3 5300 530,0 348,0 878,0 4422,0 15,8 402,0 491,3 

ʇʦʣʠʢʦ

ʤ-ʂ 

3+ɸʄ, 

3,0 ʣ/ʛʘ 

7,8 7800 780,0 360,0 1140,0 6660,0 23,8 605,4 740,0 

ʂʦʤʧʣʝ

ʄʝʪ-

ʢʘʨʪʦʬʝ

ʣʴ, 

2,5ʣ/ʛʘ 

4,0 4000 400,0 190,0 590,0 3410,0 12,2 310,0 379,0 

ʇʨʠʤʝʯʘʥʠʝ * - ʨʘʩʯʝʪʳ ʚʳʧʦʣʥʝʥʳ ʧʦ ʮʝʥʘʤ ʠ ʢʫʨʩʘʤ ʚʘʣʶʪ ʥʘ 1.10.2012 ʛ. 

 

ɿʘʪʨʘʪʳ ʥʘ ʧʨʠʙʘʚʢʫ ʫʨʦʞʘʷ ʧʨʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪʘʭ 100,0 

ʪʳʩ. ʨʫʙʣʝʡ ʟʘ ʪʦʥʥʫ ʢʘʨʪʦʬʝʣʷ ʥʘ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ ʠ ʟʘʢʣʘʜʢʫ ʥʘ 

ʭʨʘʥʝʥʠʝ ʩʦʩʪʘʚʠʣʠ ʦʪ 130,0 ʜʦ 800,0 ʪʳʩ. ʨʫʙ. ʉʪʦʠʤʦʩʪʴ ʩʦʩʪʘʚʦʚ 

ʇʦʣʠʢʦʤ-ʂʘʨʪʦʬʝʣʴ, 1, 2, 3 ʩʦʩʪʘʚʣʷʝʪ 35,0, 46,0, 58,0 ʠ 60,0 ɺYR ʪʳʩ. 

ʨʫʙ./ʣ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʫʩʣʦʚʥʦ-ʯʠʩʪʳʡ ʜʦʭʦʜ ʦʪ ʚʥʝʩʝʥʠʷ ʇʦʣʠʢʦʤ-

ʂʘʨʪʦʬʝʣʴ, 1, 2, 3 ʠ 4 ʩʦʩʪʘʚʠʣ: ʩʦʨʪ ʋʣʘʜʘʨ 1805,0-6840,0 ʪʳʩ. ʨʫʙ./ʛʘ 

(164,1-621,8. ú, 200,5-760,0 $), ʩʦʨʪ ʂʨʠʥʠʮʘ ï 995,0-4680,0 ʪʳʩ. ʨʫʙ./ʛʘ 
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(90,4-425,4  ú, 110,5-520,0 $), ʩʦʨʪ ɿʜʘʙʳʪʘʢ 1355,0-6660,0 ʪʳʩ. ʨʫʙ./ʛʘ 

(123,2-605,4 ú, 150,5-740,0 $). 

 

ЗАКЛЮЧЕНИЕ 

 

ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʚ 2011ï2012 ʛʛ. ʢʦʤʧʣʝʢʩʥʦʛʦ ʫʜʦʙʨʝʥʠʷ ʥʘ ʦʩʥʦʚʝ 

ʭʝʣʘʪʦʚ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʇʦʣʠʢʦʤ-ʂʘʨʪʦʬʝʣʴ ʫʩʪʘʥʦʚʣʝʥʦ: 

1. ʆʧʪʠʤʠʟʠʨʦʚʘʪʴ ʢʦʨʥʝʚʦʝ ʧʠʪʘʥʠʝ ʨʘʩʪʝʥʠʡ ʪʦʣʴʢʦ ʟʘ ʩʯʝʪ 

ʜʦʩʪʫʧʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ ʧʦʯʚʳ ʠ ʚʥʝʩʝʥʥʳʭ ʧʦʜ ʢʘʨʪʦʬʝʣʴ 

ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʝ ʚʩʝʛʜʘ ʫʜʘʝʪʩʷ. ʉʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʥʘ ʚʩʝʭ 

ʵʪʘʧʘʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʨʦʞʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʵʣʝʤʝʥʪʘʭ ʧʠʪʘʥʠʷ ʨʘʟʣʠʯʥʘʷ 

ʠ ʚʥʝʩʪʠ ʥʝʜʦʩʪʘʶʱʝʝ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʤʦʞʥʦ ʧʦʩʨʝʜʩʪʚʦʤ ʥʝʢʦʨʥʝʚʦʡ 

ʧʦʜʢʦʨʤʢʠ. ʅʘ ʜʘʪʫ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʦʚ (25 ʠʶʥʷ ʠ 13 ʠʶʣʷ) ʫ ʚʩʝʭ 

ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ ʫʩʪʘʥʦʚʣʝʥ ʥʝʜʦʩʪʘʪʦʢ ʩʝʨʳ ʠ ʢʘʣʴʮʠʷ, ʢʦʪʦʨʳʝ 

ʥʝʦʙʭʦʜʠʤʦ ʚʥʦʩʠʪʴ ʚ ʧʦʯʚʫ ʚ ʦʩʥʦʚʥʦʝ ʫʜʦʙʨʝʥʠʝ ʚ ʬʦʨʤʝ ʩʫʣʴʬʘʪʘ 

ʘʤʤʦʥʠʷ, 4ï5 ʮ/ʛʘ, ʚʦʟʤʦʞʥʦ ʬʦʩʬʦʛʠʧʩʘ, 5ï6 ʮ/ʛʘ, ʢʘʢ ʠʩʪʦʯʥʠʢʘ ʩʝʨʳ ʠ 

ʚʦʜʦʨʘʩʪʚʦʨʠʤʦʛʦ ʢʘʣʴʮʠʷ.  

ɺʪʦʨʘʷ ʥʝʢʦʨʥʝʚʘʷ ʧʦʜʢʦʨʤʢʘ ʢʘʨʪʦʬʝʣʷ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ 

ʧʦʩʨʝʜʩʪʚʦʤ ʩʦʩʪʘʚʦʚ çʇʦʣʠʢʦʤ-ʂʘʨʪʦʬʝʣʴè ʚ ʙʘʢʦʚʦʡ ʩʤʝʩʠ ʩ 

ʇʦʣʠʙʦʨʦʤ ʠ ʢʘʨʙʘʤʠʜʦʤ, ʧʨʦʚʝʜʝʥʥʘʷ 16 ʠʶʣʷ, ʧʦʟʚʦʣʠʣʘ ʦʙʝʩʧʝʯʠʪʴ 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʤʠʥʝʨʘʣʴʥʦʝ ʧʠʪʘʥʠʝ ʨʘʩʪʝʥʠʡ ʚʦ ʚʪʦʨʫʶ ʧʦʣʦʚʠʥʫ 

ʚʝʛʝʪʘʮʠʠ ʠ ʚ ʧʝʨʠʦʜ ʠʥʪʝʥʩʠʚʥʦʛʦ ʨʦʩʪʘ ʢʣʫʙʥʝʡ.  

2. ʅʝʢʦʨʥʝʚʘʷ ʧʦʜʢʦʨʤʢʘ ʢʘʨʪʦʬʝʣʷ ʤʘʢʨʦ ï ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ 

ʩʦʩʪʘʚʦʚ ʇʦʣʠʢʦʤ-ʂʘʨʪʦʬʝʣʴ ʚ ʙʘʢʦʚʦʡ ʩʤʝʩʠ ʩ ʇʦʣʠʙʦʨʦʤ ʠ ʢʘʨʙʘʤʠʜʦʤ 

(1ʢʛ/ʛʘ) ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ ʩʧʝʣʦʩʪʠ 

ʦʢʘʟʳʚʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ. 

ɹʠʦʤʝʪʨʠʯʝʩʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʧʦ ʚʳʩʦʪʝ ʨʘʩʪʝʥʠʡ ʭʦʪʷ ʠ ʫʩʪʫʧʘʝʪ 

ʢʦʥʪʨʦʣʴʥʦʤʫ ʚʘʨʠʘʥʪʫ, ʥʦ ʧʨʝʚʦʩʭʦʜʠʪ ʧʦ ʤʘʩʩʝ ʙʦʪʚʳ ʠ ʢʦʨʥʝʚʦʡ 

ʩʠʩʪʝʤʳ: ʫʚʝʣʠʯʝʥʠʝ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʥʘ 1,1ï18,2%, ʘ ʧʨʠʨʦʩʪ ʙʠʦʤʘʩʩʳ 

ʙʦʪʚʳ ʦʪ 4,0% ʜʦ 34,9%. 

3. ɺʥʝʩʝʥʠʝ ʩʦʩʪʘʚʦʚ ʇʦʣʠʢʦʤ-ʂʘʨʪʦʬʝʣʴ, 1, 2, 3 ʦʙʝʩʧʝʯʠʣʦ 

ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʨʪʘ ʋʣʘʜʘʨ ï 43,0ʪ/ʛʘ, 45,6, 47,7 ʠ 55,4 /ʛʘ, ʂʨʠʥʠʮʘ ï 34,9 

ʪ/ʛʘ, 35,3, 37,9 ʠ 45,8 ʪ/ʛʘ, ɿʜʘʙʳʪʘʢ ï 28,6 ʪ/ʛʘ, 30,0, 31,2 ʠ 36,8 ʪ/ʛʘ, ʘ ʨʦʩʪ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʦʩʪʘʚʠʣ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 2,2ï8,0 ʪ/ʛʘ (5,4ï16,9%), 1,3ï5,6 

ʪ/ʛʘ (3,9ï13,9%) ʠ 1,7ï7,8 ʪ/ʛʘ (6,3ï26,9%). 

4. ʇʨʠ ʚʥʝʩʝʥʠʠ ʇʦʣʠʢʦʤ-ʂʘʨʪʦʬʝʣʴ ʠ ʇʦʣʠʙʦʨ ʩʦʜʝʨʞʘʥʠʝ ʩʫʭʦʛʦ 

ʚʝʱʝʩʪʚʘ ʠ ʢʨʘʭʤʘʣʘ ʚ ʢʣʫʙʥʷʭ ʠʤʝʝʪ ʪʝʥʜʝʥʮʠʶ ʢ ʩʥʠʞʝʥʠʶ 

(ʚ 2011ʛ.ʫʚʝʣʠʯʝʥʠʶ), ʩʦʜʝʨʞʘʥʠʝ ʩʫʤʤʘʨʥʦʛʦ ʙʝʣʢʘ ʠ ʚʠʪʘʤʠʥʘ ʉ 

ʠʟʤʝʥʷʝʪʩʷ ʚ ʦʧʨʝʜʝʣʸʥʥʳʭ ʧʨʝʜʝʣʘʭ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʘʨʠʘʥʪʘ, 

ʩʦʜʝʨʞʘʥʠʝ ʥʠʪʨʘʪʦʚ ʠʤʝʝʪ ʪʝʥʜʝʥʮʠʶ ʢ ʨʦʩʪʫ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʠ 

ʧʨʝʚʳʰʘʝʪ ʇɼʂ. 

5. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʫʩʣʦʚʥʦ-ʯʠʩʪʳʡ ʜʦʭʦʜ ʦʪ ʚʥʝʩʝʥʠʷ ʇʦʣʠʢʦʤ-

ʂʘʨʪʦʬʝʣʴ, 1, 2, 3 ʩʦʩʪʘʚʠʣ: ʩʦʨʪ ʋʣʘʜʘʨ 1805,0ï6840,0 ʪʳʩ. ʨʫʙ./ʛʘ (164,1ï

621,8ú, 200,5ï760,0$), ʩʦʨʪ ʂʨʠʥʠʮʘ ï 995,0ï4680,0 ʪʳʩ. ʨʫʙ./ʛʘ (90,4ï425,4 
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ú, 110,5ï520,0$), ʩʦʨʪ ɿʜʘʙʳʪʘʢ 1355,0ï6660,0 ʪʳʩ. ʨʫʙ./ʛʘ (123,2ï605,4 ú, 

150,5ï740,0 $). 
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POLYCOM -POTATO – NEW COMPLEX CHELATION 

MICROFERTILIZER FOR SPRAY DRESSING OF THE POTATO  
 

FITSURO D.D., GOMOLKO L.A., KURGANSKY V.P., TURKO S.ɸ., 

KRUTKO N.P., OVSEENKO L.V., PISCHENKO L.I., JAKAVITSKAYA ʊ.N. 

 
SUMMARY  

 
Spray dressing of a potato macro-and microcells of structures Polycom-

potato in tank mixes with the Polybor and a carbamide (1 kg/ha) at cultivation 

of variety of a potato makes positive impact on growth and development of 

plants: increase in root system at 1,1-18,2%, and a gain of a biomass of a tops 

of vegetable from 4,0% to 34,9%; productivity of variety Uladar - 43,0t/ha, 

45,6, 47,7 and 55,4/ha, Krinitsa - 34,9 t/ha, 35,3, 37,9 and 45,8 t/ha, Zdabytak 

(Magnat in EU) - 28,6 t/ha, 30,0, 31,2 and 36,8 t/ha, and efficiency growth has 

made, accordingly, 2,2-8,0 t/ha (5,4-16,9%), 1,3-5,6 t/ha (3,9-13,9%) and 1,7-

7,8 t/ha (6,3-26,9%). 

 
Keywords: potato, variety, Polycom-potato, Polybor, fertilizers, 

microcells, Belarus.  
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ʀʟʣʦʞʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʚʥʝʩʸʥʥʳʭ ʚ ʈʝʝʩʪʨ ʩʦʨʪʦʚ 

ʢʘʨʪʦʬʝʣʷ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʩʝʣʝʢʮʠʠ ʥʘ ʘʜʘʧʪʠʚʥʦʩʪʴ ʧʦ ʩʨʝʜʥʝʤʫ 

ʢʦʵʬʬʠʮʠʝʥʪʫ ʘʜʘʧʪʠʚʥʦʩʪʠ, ʧʦʣʫʯʝʥʥʦʤʫ ʧʨʠ ʦʨʦʰʝʥʠʠ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʯʝʪʳʨʸʭʣʝʪʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʚ ʫʩʣʦʚʠʷʭ ʶʞʥʦʡ ʯʘʩʪʠ 

ʉʪʝʧʠ ʋʢʨʘʠʥʳ. ʆʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʩʦʨʪʘ ʢʘʨʪʦʬʝʣʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʭ 

ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʠ ʦʙʱʝʡ ʘʜʘʧʪʠʚʥʦʩʪʠ, ʫʨʦʚʥʷ ʠʭ ʧʦʪʝʥʮʠʘʣʴʥʦʡ 

ʫʨʦʞʘʡʥʦʩʪʠ ʚ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ ʚʥʝʰʥʝʡ 

ʩʨʝʜʳ. ʀʩʧʦʣʴʟʫʷ ʩʨʝʜʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʘʜʘʧʪʠʚʥʦʩʪʠ, ʚʳʜʝʣʝʥʳ 

ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʜʣʷ ʚʦʚʣʝʯʝʥʠʷ ʚ ʩʝʤʝʥʦʚʦʜʩʪʚʦ ʚ ʶʞʥʦʡ ʯʘʩʪʠ 

ʉʪʝʧʠ ʋʢʨʘʠʥʳ ʩʦʨʪʘ ʢʘʨʪʦʬʝʣʷ, ʘ ʠʤʝʥʥʦ ʧʨʠ ʜʚʫʭʫʨʦʞʘʡʥʦʡ ʢʫʣʴʪʫʨʝ 

ʠ ʦʨʦʰʝʥʠʠ ï ʨʘʥʥʠʝ: ʊʠʨʘʩ, ʉʝʨʧʘʥʦʢ, ʉʢʘʨʙʥʠʮʘ, ʂʘʨʣʠʢ 04; 

ʩʨʝʜʥʝʨʘʥʥʠʝ ï ʉʚʠʪʘʥʦʢ ʢʠʝʚʩʢʠʡ, ʃʝʚʘʜʘ, ɺʦʜʦʛʨʘʡ. ʇʦʢʘʟʘʥʦ, ʯʪʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʭ ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ ʧʦʯʚʝʥʥʦ-

ʢʣʠʤʘʪʠʯʝʢʠʤ ʠ ʬʠʪʦʩʘʥʠʪʘʨʥʳʤ ʫʩʣʦʚʠʷʤ ʩʪʝʧʥʦʡ ʟʦʥʳ ʋʢʨʘʠʥʳ 

ʩʦʨʪʦʚ, ʦʩʥʦʚʥʦʡ ʬʘʢʪʦʨ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʩʝʤʝʥʦʚʦʜʩʪʚʘ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʨʪʦʬʝʣʴ, ʩʦʨʪʘ, ʘʜʘʧʪʠʚʥʦʩʪʴ, ʢʦʵʬʬʠʮʠʝʥʪ 

ʘʜʘʧʪʠʚʥʦʩʪʠ, ʦʨʦʰʝʥʠʝ, ʜʚʫʭʫʨʦʞʘʡʥʘʷ ʢʫʣʴʪʫʨʘ, ʫʨʦʞʘʡʥʦʩʪʴ, ʧʦʛʦʜʥʳʝ 

ʫʩʣʦʚʠʷ, ʠʥʥʦʚʘʮʠʠ.  

 

ВВЕДЕНИЕ 

 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʩʦʚʨʝʤʝʥʥʦʛʦ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʩʝʤʝʥʦʚʦʜʩʪʚʘ ʢʘʨʪʦʬʝʣʷ ʷʚʣʷʝʪʩʷ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʝʤʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʩʦʨʪʦʚ, ʢʦʪʦʨʳʝ ʦʪʣʠʯʘʶʪʩʷ ʧʦʚʳʰʝʥʥʦʡ 

ʘʜʘʧʪʠʚʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʚ ʦʧʨʝʜʝʣʸʥʥʳʭ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ 

ʬʠʪʦʩʘʥʠʪʘʨʥʳʭ ʫʩʣʦʚʠʷʭ, ʘ ʪʘʢʞʝ ʢʦʪʦʨʳʤ ʩʚʦʡʩʪʚʝʥʥʳ ʮʝʥʥʳʝ 

ʭʦʟʷʡʩʪʚʝʥʥʳʝ ʩʚʦʡʩʪʚʘ, ʢʘʢ ʦʩʥʦʚʥʦʝ ʫʩʣʦʚʠʝ ʠʭ ʢʦʤʝʨʮʠʦʥʥʦʡ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ. ʇʨʠʨʦʩʪ ʫʨʦʞʘʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʦʚʳʭ ʩʦʨʪʦʚ ʩ 

ʧʦʚʳʰʝʥʥʦʡ ʘʜʘʧʪʠʚʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʜʦʩʪʠʛʘʝʪ 15 ʪ/ʛʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʩʦʨʪʘʤʠ, ʢʦʪʦʨʳʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ 

[1]. 
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ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʩʝʣʝʢʮʠʠ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʤʥʦʛʦʚʠʜʦʚʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʩʦʟʜʘʸʪ ʫʩʣʦʚʠʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʦʨʪʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚ 

ʦʧʨʝʜʝʣʸʥʥʦʡ ʤʝʨʝ ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʬʠʪʦʧʘʪʦʛʝʥʘʤ ʚ ʪʝʯʝʥʠʝ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. ʊʘʢʦʡ ʤʘʪʝʨʠʘʣ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʚʳʰʝʥʥʦʡ 

ʘʜʘʧʪʠʚʥʦʩʪʴʶ ʚ ʦʧʨʝʜʝʣʸʥʥʳʭ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥʘʭ 

ʚʳʨʘʱʠʚʘʥʠʷ ʢʘʨʪʦʬʝʣʷ [2,4]. 

ɺ ʯʘʩʪʥʦʩʪʠ, ʧʨʠʨʦʜʥʳʝ ʫʩʣʦʚʠʷ ʟʦʥʳ ʖʞʥʦʡ ʉʪʝʧʠ ʋʢʨʘʠʥʳ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʦʡ ʩʫʤʤʦʡ ʘʢʪʠʚʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʠ ʥʠʟʢʠʤ 

ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʠʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ, ʯʘʩʪʦ ʙʳʚʘʶʪ ʟʘʩʫʰʣʠʚʳʝ ʧʝʨʠʦʜʳ. 

ʇʦʵʪʦʤʫ ʦʩʥʦʚʥʳʤ ʫʩʣʦʚʠʝʤ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʠʭ ʫʨʦʞʘʝʚ ʷʚʣʷʝʪʩʷ 

ʚʳʨʘʱʠʚʘʥʠʝ ʢʘʨʪʦʬʝʣʷ ʧʨʠ ʦʨʦʰʝʥʠʠ [5,6]. 

ʉʦʨʪʘ ʜʣʷ ʫʩʣʦʚʠʡ ʶʞʥʦʛʦ ʨʝʛʠʦʥʘ ʜʦʣʞʥʳ ʪʘʢʞʝ ʦʪʣʠʯʘʪʴʩʷ, 

ʚʳʩʦʢʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʠʥʪʝʥʩʠʚʥʦʤʫ ʠʥʬʠʮʠʨʦʚʘʥʠʶ 

ʬʠʪʦʧʘʪʦʛʝʥʘʤʠ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʚʠʨʫʩʘʤʠ ʠ ʤʠʢʦʧʣʘʟʤʘʤʠ [5,7]. 

ʅʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʠ ʪʘʢʦʡ ʬʘʢʪʦʨ, ʢʘʢ ʢʦʤʤʝʨʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ 

ʩʦʨʪʘ ʚ ʩʚʷʟʠ ʩ ʚʦʟʨʘʩʪʘʶʱʠʤ ʟʘʧʨʦʩʦʤ ʨʳʥʢʘ ʥʘ ʨʘʥʥʠʝ ʠ ʩʨʝʜʥʝʨʘʥʥʠʝ 

ʩʦʨʪʘ, ʦʪʣʠʯʘʶʱʠʝʩʷ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʚ ʢʣʫʙʥʷʭ ʫʛʣʝʚʦʜʦʚ, 

ʚʠʪʘʤʠʥʦʚ, ʥʝʟʘʤʝʥʠʤʳʭ ʘʤʠʥʦʢʠʩʣʦʪ [1].  

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʚ ʩʝʤʝʥʦʚʦʜʩʪʚʝ ʢʘʨʪʦʬʝʣʷ ʷʚʣʷʝʪʩʷ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʳʨʘʱʠʚʘʥʠʷ ʢʘʨʪʦʬʝʣʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʜʚʫʭʫʨʦʞʘʡʥʦʡ 

ʢʫʣʴʪʫʨʳ ʚ ʫʩʣʦʚʠʷʭ ʦʨʦʰʝʥʠʷ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʩʦʨʪʘ ʢʘʨʪʦʬʝʣʷ ʧʨʠ ʜʚʫʭʫʨʦʞʘʡʥʦʡ ʢʫʣʴʪʫʨʝ 

ʜʦʣʞʥʳ ʥʘʢʘʧʣʠʚʘʪʴ ʧʦʣʥʦʮʝʥʥʳʡ ʪʦʚʘʨʥʳʡ ʫʨʦʞʘʡ ʧʨʠ ʚʝʩʝʥʥʝʡ ʧʦʩʘʜʢʝ 

ʢ ʥʘʩʪʫʧʣʝʥʠʶ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʣʝʪʦʤ. ʇʨʠ ʣʝʪʥʝʡ ʧʦʩʘʜʢʝ 

ʧʨʦʰʣʦʛʦʜʥʠʤʠ ʠ ʩʚʝʞʝʫʙʨʘʥʥʳʤʠ ʢʣʫʙʥʷʤʠ ʩʦʨʪ ʜʦʣʞʝʥ ʥʘʢʦʧʠʪʴ 

ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʡ ʫʨʦʞʘʡ ʢ ʥʘʩʪʫʧʣʝʥʠʶ ʦʩʝʥʥʠʭ ʟʘʤʦʨʦʟʢʦʚ. ʊʦ ʝʩʪʴ 

ʨʘʩʪʝʥʠʷ ʵʪʠʭ ʩʦʨʪʦʚ ʜʦʣʞʥʳ ʠʥʪʝʥʩʠʚʥʦ ʥʘʢʘʧʣʠʚʘʪʴ, ʜʘʞʝ ʧʨʠ ʚʳʩʦʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ ʧʦʯʚʳ ʠ ʚʦʟʜʫʭʘ, ʟʥʘʯʠʪʝʣʴʥʫʶ ʚʝʛʝʪʘʪʠʚʥʫʶ ʤʘʩʩʫ ʠ ʢʘʢ 

ʩʣʝʜʩʪʚʠʝ ʥʘʢʘʧʣʠʚʘʪʴ ʚʳʩʦʢʠʝ ʫʨʦʞʘʠ [6]. 

ʂʣʫʙʥʠ ʩʦʨʪʦʚ, ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʜʚʫʭʫʨʦʞʘʡʥʦʡ ʢʫʣʴʪʫʨʳ ʧʦʩʣʝ 

ʫʙʦʨʢʠ, ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʜʦʣʞʥʳ ʦʪʣʠʯʘʪʴʩʷ ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʧʨʦʨʘʩʪʘʥʠʶ 

ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʩʪʠʤʫʣʷʪʦʨʦʚ [5,8].  

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʳʩʦʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʦʨʪʘ 

ʜʦʣʞʥʳ ʦʙʣʘʜʘʪʴ ʢʘʢ ʩʧʝʮʠʬʠʯʝʩʢʦʡ, ʪʘʢ ʠ ʦʙʱʝʡ ʘʜʘʧʪʠʚʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʴʶ [9ï11]. 

ɺ ʋʢʨʘʠʥʝ ʩʦʟʜʘʥʦ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ ʨʘʟʥʳʭ 

ʛʨʫʧʧ ʩʧʝʣʦʩʪʠ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʚʩʝʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʢʘʨʪʦʬʝʣʷ.  

ʊʘʢ, ʠʟ 155 ʩʦʨʪʦʚ, ʟʘʥʝʩʸʥʥʳʭ ʚ 2012 ʛʦʜʫ ʚ ʈʝʝʩʪʨ ʩʦʨʪʦʚ ʨʘʩʪʝʥʠʡ 

ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʚ ʋʢʨʘʠʥʝ, 72 ʫʢʨʘʠʥʩʢʦʡ ʩʝʣʝʢʮʠʠ. ʊʦʣʴʢʦ ʚ 

2007ï2011 ʛʦʜʘʭ ʚʥʝʩʝʥʦ ʚ ʈʝʝʩʪʨ 78 ʥʦʚʳʭ ʩʦʨʪʦʚ, ʩʨʝʜʠ ʥʠʭ 

27 ʫʢʨʘʠʥʩʢʦʡ ʩʝʣʝʢʮʠʠ [12].  

ʋʯʠʪʳʚʘʷ ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ, ʦʜʥʠʤ ʠʟ ʩʫʱʝʩʪʚʝʥʥʳʭ ʬʘʢʪʦʨʦʚ 

ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʦʩʪʘʪʦʯʥʳʭ ʦʙʲʸʤʦʚ ʨʘʥʥʝʛʦ ʢʘʨʪʦʬʝʣʷ ʚ 

ʶʞʥʦʤ ʨʝʛʠʦʥʝ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʨʪʦʚ, ʢʦʪʦʨʳʤ ʧʨʠʩʫʱʘ ʚʳʩʦʢʘʷ 
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ʘʜʘʧʪʠʚʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʠ ʠʭ ʚʳʨʘʱʠʚʘʥʠʠ ʚ ʵʪʠʭ ʫʩʣʦʚʠʷʭ, ʧʨʝʞʜʝ 

ʚʩʝʛʦ, ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʚʦʚʣʝʯʝʥʠʷ ʠʭ ʚ ʩʝʤʝʥʦʚʦʜʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʜʣʷ 

ʚʳʨʘʱʠʚʘʥʠʷ ʩʝʤʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʩʦʨʪʦʚ 

ʢʘʨʪʦʬʝʣʷ.  

 

МАТЕРИАЛЫ И МЕТОДИКА 
 

ʋʯʠʪʳʚʘʷ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʚʥʝʩʸʥʥʳʝ ʚ ʈʝʝʩʪʨ ʨʘʥʥʠʝ ʠ ʩʨʝʜʥʝʨʘʥʥʠʝ ʩʦʨʪʘ 

ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʩʝʣʝʢʮʠʠ, ʩʦʟʜʘʥʥʳʝ ʚ ʀʥʩʪʠʪʫʪʝ ʢʘʨʪʦʬʝʣʝʚʦʜʩʪʚʘ 

ʅʘʮʠʦʥʘʣʴʥʦʡ ʘʢʘʜʝʤʠʠ ʘʛʨʘʨʥʳʭ ʥʘʫʢ ʋʢʨʘʠʥʳ.  

ɺʳʩʘʞʠʚʘʣʠ ʵʣʠʪʥʳʡ ʧʦʩʘʜʦʯʥʳʡ ʤʘʪʝʨʠʘʣ. 

ʆʩʥʦʚʥʳʤ ʤʝʪʦʜʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʧʦʣʝʚʳʝ ʦʧʳʪʳ, ʧʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʢʦʪʦʨʳʭ ʨʫʢʦʚʦʜʩʪʚʦʚʘʣʠʩʴ ʤʝʪʦʜʠʯʝʩʢʠʤʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ 

ʧʦ ʧʨʦʚʝʜʝʥʠʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʘʥʘʣʠʟʦʤ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʠ ʧʦʩʘʜʦʯʥʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʩʦʨʪʘ ʧʦ ʧʦʢʘʟʘʪʝʣʶ çʩʨʝʜʥʝʩʦʨʪʦʚʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʛʦʜʘ. 

ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʦʙʱʝʡ ʚʠʜʦʚʦʡ ʘʜʘʧʪʠʚʥʦʡ ʨʝʘʢʮʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʩʨʝʜʥʝʩʦʨʪʦʚʫ ʁ ʫʨʦʞʘʡʥʦʩʪʴ ʛʦʜʘ. ʂʦʵʬʬʠʮʠʝʥʪ ʘʜʘʧʪʠʚʥʦʩʪʠ (ʂɸ) 

ʨʘʩʩʯʠʪʳʚʘʣʠ ʜʣʷ ʢʘʞʜʦʛʦ ʩʦʨʪʘ ʧʦ ʬʦʨʤʫʣʝ: 

ʂɸ = (ʍiJ) ʭ100: ʍ): 100, 

ʛʜʝ ʍiJ ï ʫʨʦʞʘʡʥʦʩʪʴ i-ʛʦ ʩʦʨʪʘ ʚ J ï ʡ ʛʦʜ ʠʩʧʳʪʘʥʠʷ; ʍ ï 

ʩʝʨʝʜʥʴʦʩʦʨʪʦʚʘ ̫ʫʨʦʞʘʡʥʦʩʪʴ ʛʦʜʘ. 

ʇʦ ʧʦʣʫʯʝʥʥʦʤʫ ʩʨʝʜʥʝʤʫ ʢʦʵʬʬʠʮʠʝʥʪʫ ʘʜʘʧʪʠʚʥʦʩʪʠ (ʂɸ) 

ʦʧʨʝʜʝʣʷʣʠ ʧʨʦʜʫʢʪʠʚʥʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʫʯʘʝʤʳʭ ʩʦʨʪʦʚ. ʊʦ ʝʩʪʴ, ʢʘʢ 

ʢʨʠʪʝʨʠʡ ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʙʝʨʝʪʩʷ ʦʙʱʘʷ ʚʠʜʦʚʘʷ ʘʜʘʧʪʠʚʥʘʷ ʨʝʘʢʮʠʷ 

ʢʘʨʪʦʬʝʣʷ ʥʘ ʢʦʥʢʨʝʪʥʳʝ ʫʩʣʦʚʠʷ ʚʝʛʝʪʘʮʠʠ, ʢʦʪʦʨʘʷ ʨʝʘʣʠʟʦʚʘʥʘ ʚ 

ʚʝʣʠʯʠʥʝ ʩʨʝʜʥʝʡ ʫʨʦʞʘʡʥʦʩʪʠ ʧʦ ʩʦʨʪʘʤ, ʢʦʪʦʨʳʝ ʩʨʘʚʥʠʚʘʶʪʩʷ. 

ʇʦʣʫʯʝʥʥʘʷ ʚʝʣʠʯʠʥʘ ʷʚʣʷʝʪʩʷ ʧʦʢʘʟʘʪʝʣʝʤ ʥʦʨʤʳ ʨʝʘʢʮʠʠ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʩʦʨʪʦʚ ʥʘ ʬʘʢʪʦʨʳ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʚ ʢʘʞʜʦʤ ʢʦʥʢʨʝʪʥʦʤ 

ʩʣʫʯʘʝ. ʈʝʘʢʮʠʷ ʥʘ ʥʠʭ ʢʘʞʜʦʛʦ ʠʟ ʠʟʫʯʘʝʤʳʭ ʩʦʨʪʦʚ, ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʩʨʘʚʥʝʥʠʝʤ ʝʛʦ ʢʦʥʢʨʝʪʥʦʡ ʫʨʦʞʘʡʥʦʩʪʠ ʢ ʩʨʝʜʥʝʩʦʨʪʦʚʦʡ.  

ʉʦʛʣʘʩʥʦ ʜʘʥʥʦʡ ʤʝʪʦʜʠʢʝ, ʩʨʝʜʥʝʩʦʨʪʦʚʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʚʟʷʪʘ ʟʘ 1. 

ɿʘʪʝʤ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʦʪʥʦʰʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʢʘʞʜʦʛʦ ʠʟ ʠʩʧʳʪʫʝʤʳʭ 

ʩʦʨʪʦʚ ʢ ʩʨʝʜʥʝʩʦʨʪʦʚʦʡ.  

ʇʦ ʧʦʣʫʯʝʥʥʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʨʦʜʫʢʪʠʚʥʘʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʫʯʘʝʤʳʭ ʩʦʨʪʦʚ. ʊʘʢ, ʝʩʣʠ ʚ ʛʦʜʳ, ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʜʣʷ 

ʚʳʨʘʱʠʚʘʥʠʷ ʢʘʨʪʦʬʝʣʷ, ʦʪʥʦʰʝʥʠʝ ʜʚʫʭ ʨʘʩʩʯʠʪʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʧʨʝʚʳʰʘʝʪ 1, ʪʦ ʪʘʢʦʡ ʩʦʨʪ ʧʦʪʝʥʮʠʘʣʴʥʦ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʝʥ.  

ʇʨʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ ʚ ʛʦʜʳ ʩ ʥʝʚʳʩʦʢʦʡ ʦʙʱʝʡ 

ʫʨʦʞʘʡʥʦʩʪʴʶ ʘʜʘʧʪʠʚʥʦʩʪʴ ʩʨʘʚʥʠʚʘʝʤʳʭ ʩʦʨʪʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʘʥʘʣʦʛʠʯʥʳʤ ʩʧʦʩʦʙʦʤ. ɺ ʪʘʢʠʝ ʛʦʜʳ ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʨʝʘʣʠʟʫʝʪʩʷ ʩʣʘʙʦ, ʘ ʘʜʘʧʪʠʚʥʦʩʪʴ, ʥʘʦʙʦʨʦʪ, ʙʦʣʝʝ ʦʪʯʸʪʣʠʚʦ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʫʝʤʦʝ ʚ ʤʝʪʦʜʠʢʝ ʧʦʥʷʪʠʝ çʩʨʝʜʥʝʩʦʨʪʦʚʘʷ 

ʫʨʦʞʘʡʥʦʩʪʴ ʛʦʜʘè ï ʵʪʦ ʥʝ ʚʦʦʙʱʝ ʫʨʦʚʝʥʴ ʫʨʦʞʘʡʥʦʩʪʠ ʢʘʨʪʦʬʝʣʷ ʚ 

ʢʦʥʢʨʝʪʥʦʤ ʛʦʜʫ ʠ ʚ ʢʦʥʢʨʝʪʥʦʤ ʩʣʫʯʘʝ, ʘ ʩʨʝʜʥʷʷ ʫʨʦʞʘʡʥʦʩʪʴ ʜʘʥʥʦʛʦ 
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ʥʘʙʦʨʘ ʩʦʨʪʦʚ, ʚʳʩʘʞʝʥʥʳʭ ʦʜʥʦʚʨʝʤʝʥʥʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʵʪʠ ʜʚʝ 

ʚʝʣʠʯʠʥʳ ʩʦʧʦʩʪʘʚʠʤʳ [13,14]. 

ʇʦʣʝʚʳʝ ʦʧʳʪʳ ʧʨʦʚʦʜʠʣʠ ʚ ʪʝʯʝʥʠʝ 2008ï2011 ʛʦʜʦʚ ʚ ʌɻ 

çʏʝʨʥʦʭʘʪʦʚʦè ʅʠʢʦʣʘʝʚʩʢʦʡ ʦʙʣ. ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʉʪʝʧʠ ʋʢʨʘʠʥʳ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʦʨʦʰʝʥʠʷ. 

ʀʩʧʳʪʘʥʠʝ ʩʦʨʪʦʚ ʧʨʦʚʦʜʠʣʠ ʚ ʚʝʩʝʥʥʠʭ ʠ ʣʝʪʥʠʭ ʧʦʩʘʜʢʘʭ, 

ʚʳʩʘʞʠʚʘʷ ʢʣʫʙʥʠ ʫʨʦʞʘʷ ʧʨʦʰʣʦʛʦ ʛʦʜʘ, ʘ ʪʘʢʞʝ ʚ ʣʝʪʥʠʭ ʧʦʩʘʜʢʘʭ 

ʩʚʝʞʝʫʙʨʘʥʥʳʤʠ ʢʣʫʙʥʷʤʠ ʦʪ ʚʝʩʝʥʥʠʭ ʧʦʩʘʜʦʢ.  

ʇʦʯʚʳ ʪʠʧʠʯʥʳ ʜʣʷ ʶʛʘ ʋʢʨʘʠʥʳ ï ʪʝʤʥʦ-ʢʘʰʪʘʥʦʚʳʝ. 

ʊʝʭʥʦʣʦʛʠʷ ʚʳʨʘʱʠʚʘʥʠʷ ʢʘʨʪʦʬʝʣʷ ï ʦʙʱʝʧʨʠʥʷʪʘʷ ʜʣʷ ʫʩʣʦʚʠʡ 

ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʟʦʥʳ. 

ʋʯʝʪ ʫʨʦʞʘʷ ʧʨʦʚʦʜʠʣʠ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʦʪʙʦʨʦʤ ʢʣʫʙʥʝʡ 

ʩʝʤʝʥʥʦʡ ʬʨʘʢʮʠʠ ʜʣʷ ʩʣʝʜʫʶʱʝʛʦ ʠʩʧʳʪʘʥʠʷ. 

ʋʙʦʨʢʫ ʫʨʦʞʘʷ ʚʝʩʝʥʥʠʭ ʧʦʩʘʜʦʢ, ʜʣʷ ʣʝʪʥʝʡ ʧʦʩʘʜʢʠ 

ʩʚʝʞʝʫʙʨʘʥʥʳʤʠ ʢʣʫʙʥʷʤʠ, ʧʨʦʚʦʜʠʣʠ ʚ ʪʨʝʪʴʝʡ ʜʝʢʘʜʝ ʠʶʥʷ 

ɼʣʷ ʩʪʠʤʫʣʷʮʠʠ ʧʨʦʨʘʩʪʘʥʠʷ ʩʚʝʞʝʫʙʨʘʥʥʳʭ ʢʣʫʙʥʝʡ ʧʨʠʤʝʥʷʣʠ 

ʯʝʪrʨʝʭʢʦʤʧʦʥʝʥʪʥʳʡ ʨʘʩʪʚʦʨ ʚ ʩʦʩʪʘʚʝ 1% ʪʠʦʤʦʯʝʚʠʥʳ, 1% 

ʨʦʜʘʥʠʩʪʦʛʦ ʢʘʣʠʷ, 0,02% ʷʥʪʘʨʥʦʡ ʢʠʩʣʦʪʳ ʠ 0,005% ʛʠʙʙʝʨʝʣʣʠʥʘ. 

ʇʦʩʘʜʦʯʥʳʝ ʩʚʝʞʝʩʦʙʨʘʥʥʳʝ ʢʣʫʙʥʠ ʩʨʘʟʫ ʧʦʩʣʝ ʫʙʦʨʢʠ ʦʙʨʘʙʘʪʳʚʘʣʠ 

ʫʢʘʟʘʥʥʳʤ ʩʪʠʤʫʣʠʨʫʶʱʠʤ ʨʘʩʪʚʦʨʦʤ ʠ ʚr ʩʘʞʠʚʘʣʠ ʚ ʦʜʠʥ ʜʝʥʴ, ʯʪʦ 

ʦʙʝʩʧʝʯʠʚʘʣʦ ʤʘʢʩʠʤʘʣʴʥʫʶ ʧʦʣʝʚʫʶ ʚʩʭʦʞʝʩʪʴ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʨʘʩʪʝʥʠʡ. 

ʇʨʠ ʚʝʩʝʥʥʝʡ ʧʦʩʘʜʢʝ ʢʣʫʙʥʠ ʚʳʩʘʞʠʚʘʣʠ ʥʘ ʛʣʫʙʠʥʫ 10ï12ʩʤ ʩ 

ʛʫʩʪʦʪʦʡ ʧʦʩʘʜʢʠ 60 ʪʠʩ/ʛʘ, ʧʨʠ ʣʝʪʥʝʡ ʧʦʩʘʜʢʝ ʩʚʝʞʝʫʙʨʘʥʥʳʤʠ 

ʢʣʫʙʥʷʤʠ ï 70 ʪʩr/ʛʘ. 

ɺ ʧʝʨʠʦʜ ʦʪ ʧʦʩʘʜʢʠ ʩʚʝʞʝʩʦʙʨʘʥʥʳʭ ʢʣʫʙʥʝʡ ʜʦ ʧʦʷʚʣʝʥʠʷ ʚʩʭʦʜʦʚ 

ʧʦʜʜʝʨʞʠʚʘʣʠ ʚʣʘʞʥʦʩʪʴ ʚʝʨʭʥʝʛʦ ʩʣʦʷ ʧʦʯʚʳ ʚ ʦʧʪʠʤʘʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ 

(70ï75% ʅɺ) ʧʫʪʝʤ ʧʨʦʚʝʜʝʥʠʷ ʧʦʣʠʚʦʚ.  

ɺ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʨʘʩʪʝʥʠʡ ʧʦʜʜʝʨʞʠʚʘʣʠ ʚʣʘʞʥʦʩʪʴ ʚ 

ʢʦʨʥʝʦʙʠʪʘʝʤʦʤ ʩʣʦʝ ʧʦʯʚʳ ʥʘ ʫʨʦʚʥʝ 70ï80% ʅɺ. 

ʋʭʦʜ ʟʘ ʧʦʩʘʜʢʘʤʠ ʚʢʣʶʯʘʣ ʦʙʨʘʙʦʪʢʫ ʚʩʭʦʜʦʚ ʩ ʟʘʩʳʧʘʥʠʝʤ ʠʭ 

ʧʦʯʚʦʡ ʥʘ 1ï2ʩʤ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʤʝʞʜʫʨʷʜʥʳʤ ʨʳʭʣʝʥʠʝʤ. ʆʙʨʘʙʦʪʢʘ 

ʤʝʞʜʫʨʷʜʠʡ ʠ ʦʢʫʯʠʚʘʥʠʝ ʨʘʩʪʝʥʠʡ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦʩʣʝ ʚʝʛʝʪʘʮʠʦʥʥʳʭ 

ʧʦʣʠʚʦʚ ʧʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ. ʈʳʭʣʝʥʠʝ ʤʝʞʜʫʨʷʜʠʡ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ 

ʤʘʢʩʠʤʘʣʴʥʫʶ ʛʣʫʙʠʥʫ. 

ʅʘʯʠʥʘʷ ʩ ʬʘʟʳ ʙʫʪʦʥʠʟʘʮʠʠ, ʧʨʦʚʦʜʠʣʠ (ʯʝʨʝʟ 10 ʜʥʝʡ) ʜʚʝ 

ʚʥʝʢʦʨʥʝʚʳʝ ʧʦʜʢʦʨʤʢʠ ʤʠʥʝʨʘʣʴʥʳʤʠ ʤʠʢʨʦʫʜʦʙʨʝʥʠʷʤʠ.  

 

РЕЗУЛЬТАТЫ ИССЛЕДОВАНИЙ 
 

ʉʨʝʜʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʘʜʘʧʪʠʚʥʦʩʪʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʦʨʪʘ ʟʘ ʯʝʪʳʨʝ 

ʛʦʜʘ ʠʩʧʳʪʘʥʠʡ ʩʦʩʪʘʚʠʣ ʧʨʠ ʚʝʩʝʥʥʝʡ ʧʦʩʘʜʢʝ ʦʪ 0,83 ʜʦ 1,26, ʧʨʠ ʣʝʪʥʝʡ 

ʧʦʩʘʜʢʝ ʩʚʝʞʝʫʙʨʘʥʥʳʤʠ ʢʣʫʙʥʷʤʠ ʦʪ 0,86 ʜʦ 1,15. ʀʟ 12 ʩʦʨʪʦʚ, ʢʦʪʦʨʳʝ 

ʠʟʫʯʘʣʠʩʴ ʧʨʠ ʚʝʩʝʥʥʝʡ ʧʦʩʘʜʢʝ, 4 ʩʦʨʪʘ, ʘ ʧʨʠ ʣʝʪʥʝʡ ʧʦʩʘʜʢʝ  

ʩʚʝʞʝʫʙʨʘʥʥʳʤʠ ʢʣʫʙʥʷʤʠ ï 5 ʩʦʨʪʦʚ ʠʤʝʣʠ ʢʦʵʬʬʠʮʠʝʥʪ ʘʜʘʧʪʠʚʥʦʩʪʠ 1 



ʈɸɿɼɽʃ 5. ʉɽʄɽʅʆɺʆɼʉʊɺʆ ʀ ʊɽʍʅʆʃʆɻʀʀ ʇʈʆʀɿɺʆɼʉʊɺɸ ʂɸʈʊʆʌɽʃʗ 

 

223 

ʠ ʚʳʰʝ, ʪʦ ʝʩʪʴ, ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʧʦʢʘʟʘʪʝʣʶ, ʢʦʪʦʨʳʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʦʨʪ, 

ʦʪʣʠʯʘʶʱʠʡʩʷ ʚʳʩʦʢʦʡ ʘʜʘʧʪʠʚʥʦʩʪʴʶ ʚ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʟʦʥʝ 

ʚʳʨʘʱʠʚʘʥʠʷ. ʇʨʠ ʚʝʩʝʥʥʝʡ ʧʦʩʘʜʢʝ ʵʪʦ ʩʦʨʪʘ: ʉʚʠʪʘʥʦʢ ʢʠʝʚʩʢʠʡ (1,26), 

ʊʠʨʘʩ (1,17), ɺʦʜʦʛʨʘʡ (1,15), ʉʝʨʧʘʥʦʢ (1,07), ʃʝʚʘʜʘ (1,0), ʧʨʠ ʣʝʪʥʝʡ 

ʧʦʩʘʜʢʝ ʩʚʝʞʝʫʙʨʘʥʥʳʤʠ ʢʣʫʙʥʷʤʠ: ʊʠʨʘʩ (1,15), ʉʚʠʪʘʥʦʢ ʢʠʝʚʩʢʠʡ 

(1,11), ʃʝʚʘʜʘ (1,09), ʉʢʘʨʙʥʠʮʘ (1,07), ɺʦʜʦʛʨʘʡ (1,07). 

ʄʝʥʝʝ ʘʜʘʧʪʠʚʥʳʝ ʚ ʫʩʣʦʚʠʷʭ ʶʞʥʦʡ ʯʘʩʪʠ ʉʪʝʧʠ ʋʢʨʘʠʥʳ ʧʨʠ 

ʚʝʩʝʥʥʝʡ ʧʦʩʘʜʢʝ ʩʦʨʪʘ: ʌʘʥʪʘʟʠʷ (0,83), ʆʙʝʨʠʛ ʠ ʄʝʣʦʜʠʷ (0,87), ɿʘʛʘʜʢʘ 

(0,89), ʇʦʜʦʣʷʥʢʘ (0,92); ʧʨʠ ʣʝʪʥʝʡ ʧʦʩʘʜʢʝ ʩʚʝʞʝʫʙʨʘʥʥʳʤʠ ʢʣʫʙʥʷʤʠ 

ʇʦʜʦʣʷʥʢʘ ʠ ʆʙʝʨʠʛ (0,86).  

ʇʦʚʳʰʝʥʥʘʷ ʘʜʘʧʪʠʚʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ, ʢʘʢ ʧʨʠ ʚʝʩʝʥʥʠʭ, ʪʘʢ ʠ 

ʣʝʪʥʠʭ ʧʦʩʘʜʢʘʭ ʩʚʝʞʝʫʙʨʘʥʥʳʤʠ ʢʣʫʙʥʷʤʠ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʩʦʨʪʦʚ ï 

ʉʚʠʪʘʥʦʢ ʢʠʝʚʩʢʠʡ, ʊʠʨʘʩ, ɺʦʜʦʛʨʘʡ, ʃʝʚʘʜʘ. 

ʉʨʝʜʥʝʩʦʨʪʦʚʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʚ ʛʦʜʳ ʠʩʧʳʪʘʥʠʡ ʩʦʩʪʘʚʣʣ̫ʘ ʧʨʠ 

ʚʝʩʝʥʥʝʡ ʧʦʩʘʜʢʝ ʦʪ 22,2 ʜʦ 25,9 ʪ/ʛʘ, ʧʨʠ ʣʝʪʥʝʡ ʧʦʩʘʜʢʝ ʩʚʝʞʝʫʙʨʘʥʥʳʤʠ 

ʢʣʫʙʥʷʤʠ ï 17,0-18,9 ʪ/ʛʘ. 

ʄʥʦʛʦʣʝʪʥʷʷ ʩʨʝʜʥʝʩʦʨʪʦʚʘ ̫ ʫʨʦʞʘʡʥʦʩʪʴ ʧʨʠ ʚʝʩʝʥʥʝʡ ʧʦʩʘʜʢʝ 

ʩʦʩʪʘʚʣʷʣʘ ʜʦ 24,0 ʪ/ʛʘ, ʧʨʠ ʣʝʪʥʝʡ ʧʦʩʘʜʢʝ ʩʚʝʞʝʫʙʨʘʥʥʳʤʠ ʢʣʫʙʥʷʤʠ   

17,5 ʪ/ʛʘ ï (ʪʘʙʣʠʮʘ 1,2) 

 

ʊʘʙʣʠʮʘ 1 ï ʋʨʦʞʘʡʥʦʩʪʴ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ ʧʨʠ ʚʝʩʝʥʥʝʡ ʧʦʩʘʜʢʝ ʠ ʠʭ 

ʩʨʝʜʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʘʜʘʧʪʠʚʥʦʩʪʠ 

 

ʉʦʨʪ 

ʋʨʦʞʘʡʥʦʩʪʴ ʧʦ ʛʦʜʘʤ, ʪ/ʛʘ ʉʨʝʜʥʠʡ 

ʢʦʵʬʬʠʮʠʝʥʪ 

ʘʜʘʧʪʠʚʥʦʩʪʠ 
2008 2009 2010 2011 

ʈʘʥʥʠʝ 

ʊʠʨʘʩ 31,0 31,0 24,6 25,4 1,17 

ʉʝʨʧʘʥʦʢ 27,0 29,2 24,0 23,0 1,07 

ʉʢʘʨʙʥʠʮʘ 26,0 25,7 22,0 21,5 0,99 

ʇʦʜʦʣʷʥʢʘ 22,5 22,0 22,0 21,6 0,92 

ʄʝʣʦʜʠʷ 22,0 21,7 19,5 20,0 0,87 

ɿʘʛʘʜʢʘ 25,5 23,0 19,5 17,7 0,89 

ʂʘʨʣʠʢ 04 22,5 26,4 22,2 22,8 0,98 

ʉʨʝʜʥʝʨʘʥʥʠʝ 

ʉʚʠʪʘʥʦʢ 

ʢʠʝʚʩʢʠʡ 
26,0 32,7 29,7 32,6 1,26 

ʆʙʝʨʠʛ  21,5 21,2 20,5 20,0 0,87 

ʌʘʥʪʘʟʠʷ 20,5 20,3 19,4 20,1 0,83 

ʃʝʚʘʜʘ 26,0 26,3 21,5 22,8 1,00 

ɺʦʜʦʛʨʘʡ 31,5 31,7 22,0 25,2 1,15 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 1 

ʉʨʝʜʥʝʩʦʨʪʦʚʘʷ 

ʫʨʦʞʘʡʥʦʩʪʴ 

ʛʦʜʘ 

25,2 25,9 22,2 22,7 - 

ʄʥʦʛʦʣʝʪʥʷʷ 

ʩʨʝʜʥʝʩʦʨʪʦʚʘʷ 

ʫʨʦʞʘʡʥʦʩʪʴ  

24,0 

 

ʊʘʙʣʠʮʘ 2 ï ʋʨʦʞʘʡʥʦʩʪʴ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ ʧʨʠ ʣʝʪʥʝʡ ʧʦʩʘʜʢʝ 

ʩʚʝʞʝʫʙʨʘʥʥʳʤʠ ʢʣʫʙʥʷʤʠ, ʠ ʠʭ ʩʨʝʜʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʘʜʘʧʪʠʚʥʦʩʪʠ 

 

ʉʦʨʪ 

ʋʨʦʞʘʡʥʦʩʪʴ ʧʦ ʛʦʜʘʤ, ʪ/ʛʘ ʉʨʝʜʥʠʡ 

ʢʦʵʬʬʠʮʠʝʥʪ 

ʘʜʘʧʪʠʚʥʦʩʪʠ 
2008 2009 2010 2011 

ʈʘʥʥʠʝ 

ʊʠʨʘʩ 23,4 18,5 19,1 19,7 1,15 

ʉʝʨʧʘʥʦʢ 16,1 17,0 16,5 16,7 0,95 

ʉʢʘʨʙʥʠʮʘ 26,7 16,0 16,5 16,0 1,07 

ʇʦʜʦʣʷʥʢʘ 14,1 16,5 14,9 15,0 0,86 

ʄʝʣʦʜʠʷ 18,3 17,1 16,7 17,2 0,99 

ɿʘʛʘʜʢʘ 19,1 16,5 14,8 15,3 0,94 

ʂʘʨʣʠʢ 04 16,2 17,4 17,1 18,0 0,98 

ʉʨʝʜʥʝʨʘʥʥʠʝ 

ʉʚʠʪʘʥʦʢ 

ʢʠʝʚʩʢʠʡ 
19,1 20,7 19,0 18,9 1,11 

ʆʙʝʨʠʛ  14,2 16,3 14,9 15,3 0,86 

ʌʘʥʪʘʟʠʷ 19,4 16,5 16,0 15,9 0,96 

ʃʝʚʘʜʘ 22,3 16,0 21,5 16,7 1,09 

ɺʦʜʦʛʨʘʡ 18,5 18,2 18,8 19,2 1,07 

ʉʨʝʜʥʝʩʦʨʪʦʚʘʷ 

ʫʨʦʞʘʡʥʦʩʪʴ 

ʛʦʜʘ 

18,9 17,2 17,1 17,0  

ʄʥʦʛʦʣʝʪʥʷʷ 

ʩʨʝʜʥʝʩʦʨʪʦʚʘʷ 

ʫʨʦʞʘʡʥʦʩʪʴ  

17,5 

 

ʀʩʧʦʣʴʟʫʷ ʧʦʣʫʯʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʢ ʢʨʠʪʝʨʠʡ ʦʧʨʝʜʝʣʝʥʠʷ 

ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʜʣʷ ʢʘʨʪʦʬʝʣʷ ʢʦʤʧʣʝʢʩʘ ʬʘʢʪʦʨʦʚ 

ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʧʨʠ ʚʝʩʝʥʥʝʡ 

ʧʦʩʘʜʢʝ ʙʳʣʠ 2008 ʠ 2009 ʛʦʜʳ, ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ï 2010 ʠ 2011 ʛʦʜʳ. 

ʅʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʘʟʥʳʝ ʩʦʨʪʘ ʥʘ ʦʜʠʥʘʢʦʚʳʝ 

ʫʩʣʦʚʠʷ ʚʝʛʝʪʘʮʠʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʧʨʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ, 

ʨʝʘʛʠʨʫʶʪ ʩʦʨʪʦʩʧʝʮʠʬʠʯʥʦ. ʊʘʢ, ʚ 2010, ʛʦʜʫ ʥʘʠʙʦʣʝʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʤ, 

ʩʘʤʦʡ ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʴʶ ʧʨʠ ʚʝʩʝʥʥʝʡ ʧʦʩʘʜʢʝ ʦʪʣʠʯʘʣʩʷ ʩʦʨʪ 
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ʉʚʠʪʘʥʦʢ ʢʠʝʚʩʢʠʡ, ʧʨʝʠʤʫʱʝʩʪʚʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʨʝʜʥʝʩʦʨʪʦʚʦʡ 

ʧʦʢʘʟʘʪʝʣʷ ʛʦʜʘ ʩʦʩʪʘʚʣʷʣʦ 7,2 ʪ/ʛʘ, ʢ ʤʥʦʛʦʣʝʪʥʝʡ ʩʨʝʜʥʝʩʦʨʪʦʚʦʡ 

ʫʨʦʞʘʡʥʦʩʪʠ 5,7 ʪ/ʛʘ. ɺ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʦʤ 2009 ʛʦʜʫ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʝʠʤʫʱʝʩʪʚʘ ʫʨʦʞʘʡʥʦʩʪʠ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʠʟʤʝʥʠʣʠʩʴ ʠ 

ʩʦʩʪʘʚʣʷʣʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 6,8 ʠ 8,7 ʪ/ʛʘ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʘʜʘʧʪʠʚʥʦʩʪʠ ʩʦʨʪʘ, ʧʦʩʢʦʣʴʢʫ ʝʛʦ ʨʝʘʢʮʠʷ ʥʘ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʤʝʥʝʝ ʟʘʤʝʪʥʘ, ʯʝʤ ʫ ʧʨʦʯʠʭ ʩʦʨʪʦʚ. 

ʆʪʥʦʩʠʪʝʣʴʥʦ ʥʘʠʤʝʥʝʝ ʫʨʦʞʘʡʥʦʛʦ ʚ 2010 ʛʦʜʘ ʫ ʩʦʨʪʘ ʌʘʥʪʘʟʠʷ 

ʨʘʟʥʠʮʘ ʚ ʫʨʦʞʘʡʥʦʩʪʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʨʝʜʥʝ ʩʦʨʪʦʚʳʤ ʧʦʢʘʟʘʪʝʣʝʤ 

ʩʦʩʪʘʚʠʣʘ 2,8 ʪ/ʛʘ, ʩʦ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʤ ʧʦʢʘʟʘʪʝʣʝʤ ï 4,6 ʪ/ʛʘ. ʊʦ ʝʩʪʴ, 

ʵʪʦʪ ʩʦʨʪ ʤʝʥʝʝ ʘʜʘʧʪʠʚʥʳʡ ʢ ʫʩʣʦʚʠʷʤ ʜʘʥʥʦʛʦ ʨʝʛʠʦʥʘ ʚʳʨʘʱʠʚʘʥʠʷ. 

ɺ ʪʦʞʝ ʚʨʝʤʷ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʝʘʣʠʟʦʚʘʥʥʳʡ ʧʦʪʝʥʮʠʘʣ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʦʨʪʘ ʉʚʠʪʘʥʦʢ ʢʠʝʚʩʢʠʡ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ, ʯʝʤ ʫ ʩʦʨʪʘ 

ʌʘʥʪʘʟʠʷ. ʅʘʠʤʝʥʴʰʘʷ ʟʘ ʛʦʜʳ ʠʟʫʯʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʨʪʘ ʉʚʠʪʘʥʦʢ 

ʢʠʝʚʩʢʠʡ ʥʘ 6,6 ʪ / ʛʘ, ʘ ʤʘʢʩʠʤʘʣʴʥʘʷ ʥʘ ï 12,2 ʪ / ʛʘ ʙʦʣʴʰʝ, ʯʝʤ ʫ ʩʦʨʪʘ 

ʌʘʥʪʘʟʠʷ. (ʊʘʙʣʠʮʘ 1) 

ɺ ʣʝʪʥʠʭ ʧʦʩʘʜʢʘʭ ʩʚʝʞʝʫʙʨʘʥʥʳʤʠ ʢʣʫʙʥʷʤʠ ʩʧʝʮʠʬʠʯʝʩʢʘʷ 

ʘʜʘʧʪʠʚʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʭʘʨʘʢʪʝʨʥʘ ï ʜʣʷ ʨʘʥʥʠʭ ʩʦʨʪʦʚ ʉʝʨʧʘʥʦʢ ʠ 

ʂʘʨʣʠʢ 04, ʩʨʝʜʥʝʨʘʥʥʠʭ ʉʚʠʪʘʥʦʢ ʢʠʝʚʩʢʠʡ ʠ ɺʦʜʦʛʨʘʡ.  

ɺ ʛʦʜʳ ʠʩʧʳʪʘʥʠʡ ʨʘʟʥʠʮʘ ʚ ʫʨʦʞʘʡʥʦʩʪʠ ʩʦʨʪʘ ʉʝʨʧʘʥʦʢ 

ʩʦʩʪʘʚʣʷʣʘ 0,3ï0,9 ʪ/ʛʘ, ʩʦʨʪʘ ʉʚʠʪʘʥʦʢ ʢʠʝʚʩʢʠʡ 1,6ï1,8 ʪ/ʛʘ, ʩʦʨʪʘ 

ɺʦʜʦʛʨʘʡ 0,4ï1,0 ʪ/ʛʘ, ʩʦʨʪʘ ʂʘʨʣʠʢ 04 0,6ï1,8 ʪ/ʛʘ. 

ʊʦ ʝʩʪʴ, ʨʘʩʪʝʥʠʷʤ ʵʪʠʭ ʩʦʨʪʦʚ ʩʚʦʡʩʪʚʝʥʥʘ ʩʧʦʩʦʙʥʦʩʪʴ, 

ʤʘʢʩʠʤʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʟʦʥʳ ʶʞʥʦʡ ʩʪʝʧʠ 

ʋʢʨʘʠʥʳ (ʩʦʣʥʝʯʥʫʶ ʨʘʜʠʘʮʠʶ, ʜʣʠʥʫ ʜʥʷ, ʚʣʘʛʫ ʧʨʠ ʦʨʦʰʝʥʠʠ ʠ ʜʨ.) ʠ 

ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʩʫʱʝʩʪʚʫʶʱʠʤ ʩʪʨʝʩʩʘʤ (ʧʦʚʳʰʝʥʥʳʡ ʠʥʬʝʢʮʠʦʥʥʳʡ ʬʦʥ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʬʠʪʦʧʘʪʦʛʝʥʦʚ, ʚʨʝʜʠʪʝʣʝʡ, ʧʦʚʳʰʝʥʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ, 

ʧʦʥʠʞʝʥʘʷ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ʠ ʜʨ.). 

ɺ ʪʦʞʝ ʚʨʝʤʷ ʫ ʩʦʨʪʘ ʩ ʚʳʩʦʢʠʤ ʩʨʝʜʥʠʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ 

ʘʜʘʧʪʠʚʥʦʩʪʠ (1.15) ʨʘʟʥʠʮʘ ʚ ʫʨʦʞʘʡʥʦʩʪʠ ʚ ʛʦʜʳ ʠʩʧʳʪʘʥʠʷ ʩʦʩʪʘʚʣʷʣʘ 

3,7ï4,4 ʪ/ʛʘ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʚʳʩʦʢʠʡ ʧʦʪʝʥʮʠʘʣ ʠʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʨʠ 

ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ ʚʥʝʰʥʝʡ ʩʨʝʜʳ (ʪʘʙʣʠʮʘ 2)  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʩʦʦʪʥʦʰʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ ʢʘʞʜʦʛʦ ʠʟ 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʩʦʨʪʦʚ, ʢʦʪʦʨʳʝ ʠʟʫʯʘʣʠʩʴ, ʠ ʩʨʝʜʥʝʩʦʨʪʦʚʦʡ ʤʦʞʥʦ 

ʩʨʘʚʥʠʚʘʪʴ ʩʦʨʪʘ ʚ ʨʘʟʥʳʝ ʛʦʜʳ ʧʦ ʠʭ ʘʜʘʧʪʠʚʥʦʩʪʠ ʠʣʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. 

ʇʨʠ ʵʪʦʤ ʘʜʘʧʪʠʚʥʦʩʪʴ ʩʦʨʪʘ ʙʦʣʝʝ ʨʘʟʣʠʯʠʤʘ ʚ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ 

ʫʩʣʦʚʠʷʭ ʧʨʠ ʥʝʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʠ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘʠʙʦʣʝʝ ʫʨʦʞʘʡʥʳʭ ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ ʧʦʯʚʝʥʥʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʠ ʬʠʪʦʩʘʥʠʪʘʨʥʳʤ ʫʩʣʦʚʠʷʤ ʉʪʝʧʥʦʡ ʟʦʥʳ ʋʢʨʘʠʥʳ 

ʩʦʨʪʦʚ ï ʦʩʥʦʚʥʦʡ ʬʘʢʪʦʨ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʩʝʤʝʥʦʚʦʜʩʪʚʘ 

ʢʘʨʪʦʬʝʣʷ. ʉʦʟʜʘʶʪʩʷ ʪʘʢʞʝ ʫʩʣʦʚʠʷ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʪʝʥʮʠʘʣʘ ʩʦʨʪʦʚ.  

ʀʩʧʦʣʴʟʫʷ ʥʘʠʙʦʣʝʝ ʘʜʘʧʪʠʨʦʚʘʥʥʳʝ ʜʣʷ ʫʩʣʦʚʠʡ ʉʪʝʧʠ ʩʦʨʪʘ 

ʢʘʨʪʦʬʝʣʷ ʟʘ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʧʨʠ ʜʚʦʫʨʦʞʘʡʥʦʡ ʢʫʣʴʪʫʨʝ ʩʙʦʨ 
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ʢʣʫʙʥʝʡ ʩ 1 ʛʘ ʩʦʩʪʘʚʣʷʝʪ 41,8ï49,7 ʪ/ʛʘ, ʧʨʠ ʫʨʦʞʘʡʥʦʩʪʠ ʤʝʥʝʝ 

ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʩʦʨʪʦʚ 36,0ï38,1 ʪ/ʛʘ.  

ɺ ʨʳʥʦʯʥʳʭ ʫʩʣʦʚʠʷʭ ʨʘʟʚʠʪʠʷ ʠʤʝʥʥʦ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʡ 

ʩʝʤʝʥʥʦʡ ʤʘʪʝʨʠʘʣ ʩʦʨʪʦʚ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ ʫʩʣʦʚʠʷʤ ʩʨʝʜʳ 

ʚʳʨʘʱʠʚʘʥʠʷ, ʷʚʣʷʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤ ʬʘʢʪʦʨʦʤ ʢʘʧʠʪʘʣʠʟʘʮʠʠ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʠ ʧʨʝʜʤʝʪʦʤ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʨʦʚʘʡʜʠʥʛʘ. 

ɼʦʣʷ ʠʥʥʦʚʘʮʠʡ ʚ ʨʳʥʦʯʥʦʡ ʩʨʝʜʝ ʠʤʝʥʥʦ ʪʘʢʠʤ ʷʚʣʷʝʪʩʷ ʬʘʢʪʦʨ, 

ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪ ʫʩʧʝʭ ʚ ʩʬʝʨʝ ʩʝʤʝʥʦʚʦʜʩʪʚʘ, ʢʘʢ ʙʝʩʧʨʝʨʳʚʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʝʤʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚʳʩʦʢʠʭ ʢʘʪʝʛʦʨʠʡ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʘʨʪʦʬʝʣʝʚʦʜʩʪʚʘ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʢʘʨʪʦʬʝʣʷ, ʢʘʢ ʨʘʥʥʝʡ ʧʨʦʜʫʢʮʠʠ, ʪʘʢ ʠ ʧʦʪʨʝʙʣʝʥʠʷ ʚ ʦʩʝʥʥʝ-ʟʠʤʥʠʡ 

ʧʝʨʠʦʜ.  

 

ЗАКЛЮЧЕНИЕ 
 

ʀʩʧʦʣʴʟʫʷ ʩʨʝʜʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʘʜʘʧʪʠʚʥʦʩʪʠ, ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ 

ʘʜʘʧʪʠʚʥʫʶ ʠ ʧʨʦʜʫʢʪʠʚʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʠʟʫʯʘʝʤʳʭ ʩʦʨʪʦʚ. 

ʉʨʝʜʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʘʜʘʧʪʠʚʥʦʩʪʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʦʨʪʘ ʟʘ ʯʝʪʳʨʝ 

ʛʦʜʘ ʠʩʧʳʪʘʥʠʡ ʩʦʩʪʘʚʠʣ ï ʧʨʠ ʚʝʩʝʥʥʝʡ ʧʦʩʘʜʢʝ ʦʪ 0,83 ʜʦ 1,26, ʧʨʠ 

ʣʝʪʥʝʡ ʩʚʝʞʝʩʦʙʨʘʥʥʳʤʠ ʢʣʫʙʥʷʤʠ ʦʪ 0,92 ʜʦ 1,23. 

ʇʦ ʘʙʩʦʣʶʪʥʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʢʦʵʬʬʠʮʠʝʥʪʘ ʘʜʘʧʪʠʚʥʦʩʪʠ ʩʦʨʪʘ 

ʢʘʨʪʦʬʝʣʷ ʨʘʟʤʝʩʪʠʣʠʩʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ ï ʧʨʠ ʚʝʩʝʥʥʝʡ ʧʦʩʘʜʢʝ: 

ʉʚʠʪʘʥʦʢ ʢʠʝʚʩʢʠʡ, ʊʠʨʘʩ, ɺʦʜʦʛʨʘʡ, ʉʝʨʧʘʥʦʢ, ʃʝʚʘʜʘ, ʧʨʠ ʣʝʪʥʝʡ 

ʧʦʩʘʜʢʝ ʩʚʝʞʝʫʙʨʘʥʥʳʤʠ ʢʣʫʙʥʷʤʠ: ʊʠʨʘʩ, ʉʚʠʪʘʥʦʢ ʢʠʝʚʩʢʠʡ, ɺʦʜʦʛʨʘʡ, 

ʉʢʘʨʙʥʠʮʘ. 

ʅʘʠʙʦʣʝʝ ʫʨʦʞʘʡʥʳʤʠ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʜʣʷ ʚʦʚʣʝʯʝʥʠʷ ʚ 

ʩʝʤʝʥʦʚʦʜʩʪʚʦ ʚ ʩʪʝʧʥʦʡ ʟʦʥʝ ʋʢʨʘʠʥʳ ʧʨʠ ʜʚʫʭʫʨʦʞʘʡʥʦʡ ʢʫʣʴʪʫʨʝ ʠ 

ʦʨʦʰʝʥʠʠ ʷʚʣʷʶʪʩʷ ʩʦʨʪʘ ʢʘʨʪʦʬʝʣʷ: ʨʘʥʥʠʝ ï ʊʠʨʘʩ, ʉʝʨʧʘʥʦʢ, 

ʉʢʘʨʙʥʠʮʘ, ʂʘʨʣʠʢ 04; ʩʨʝʜʥʝʨʘʥʥʠʝ ï ʉʚʠʪʘʥʦʢ ʢʠʝʚʩʢʠʡ, ʃʝʚʘʜʘ, 

ɺʦʜʦʛʨʘʡ. 

ʉʭʝʤʘ ʨʘʟʤʥʦʞʝʥʠʷ ʵʣʠʪʳ ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʭ ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ 

ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʠ ʬʠʪʦʩʘʥʠʪʘʨʥʳʤ ʫʩʣʦʚʠʷʤ ʩʪʝʧʥʦʡ ʟʦʥʳ 

ʋʢʨʘʠʥʳ ʩʦʨʪʦʚ, ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʝʧʨʦʜʫʢʮʠʦʥʥʦʛʦ ʩʝʤʝʥʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʩʣʝʜʫʶʱʘʷ: ʚʝʩʝʥʥʷʷ ʧʦʩʘʜʢʘ ʠ ʫʙʦʨʢʘ ʫʨʦʞʘʷ ʚ ʢʦʥʮʝ ʠʶʥʷ ï ʚ 

ʥʘʯʘʣʝ ʠʶʣʷ (ʢʣʫʙʥʠ ʧʝʨʚʦʡ ʨʝʧʨʦʜʫʢʮʠʠ); ʣʝʪʥʷʷ ʧʦʩʘʜʢʘ 

ʩʚʝʞʝʫʙʨʘʥʥʳʤʠ ʢʣʫʙʥʷʤʠ, ʦʙʨʘʙʦʪʘʥʥʳʤʠ ʩʪʠʤʫʣʷʪʦʨʘʤʠ ʨʦʩʪʘ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʢʣʫʙʥʝʡ ʚʪʦʨʦʡ ʨʝʧʨʦʜʫʢʮʠʠ. ʂʣʫʙʥʠ ʚʪʦʨʦʡ ʨʝʧʨʦʜʫʢʮʠʠ ʩ 

ʣʝʪʥʠʭ ʧʦʩʘʜʦʢ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʩʦʨʪʦʟʘʤʝʥʳ ʠ ʩʦʨʪʦʦʙʥʦʚʣʝʥʠʷ. 

ʆʩʥʦʚʥʦʡ ʬʘʢʪʦʨ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʩʝʤʝʥʦʚʦʜʩʪʚʘ 

ʢʘʨʪʦʬʝʣʷ ʚ ʟʦʥʝ ʉʪʝʧʠ ʋʢʨʘʠʥʳ ʧʨʠ ʦʨʦʰʝʥʠʠ, ʜʚʫʭʫʨʦʞʘʡʥʘʷ ʢʫʣʴʪʫʨʘ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʥʥʠʭ ʠ ʩʨʝʜʥʝʨʘʥʥʠʭ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ 

ʢʦʤʤʝʨʯʝʩʢʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʭ ʩʦʨʪʦʚ ʩ ʧʦʚʳʰʝʥʥʦʡ ʘʜʘʧʪʠʚʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʴʶ, ʯʪʦ ʩʥʠʞʘʝʪ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʪʘʢʠʭ ʬʘʢʪʦʨʦʚ ʢʘʢ 

ʠʟʙʳʪʦʢ ʪʝʧʣʘ, ʟʘʩʫʭʘ, ʧʦʚʳʰʝʥʥʳʡ ʠʥʬʝʢʮʠʦʥʥʳʡ ʬʦʥ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʠʩʪʦʯʥʠʢʦʚ ʠ ʧʝʨʝʥʦʩʯʠʢʦʚ ʚʠʨʫʩʦʚ ʠ ʤʠʢʦʧʣʘʟʤ.  
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ADAPTIVE ABILITIES OF DIFFERENT  POTATO VARIETIES AND 

INNOVATIVE DEVELOPMENT OF SEED POTATO BREEDING IN 

SOUTHERN PART OF UKRAINIAN STEPPE  

 

CHERNOHATOV L.V., VERMENKO Y. Y. 

 

SUMMARY  

 

The results of evaluation of potato varieties of Ukrainian origin included in 

the Register of Varieties for adaptive ability based on the average yield criterion 

during growing under irrigation by four years scheme in southern part of 

Ukrainian Steppe are given. The potato varieties are characterized by their 

specific and average yield and by level of potential yield in favorable and 

unfavorable conditions of environment. The group of most promising potato 

varieties for two years growing with irrigation scheme appliance in southern 

part of Ukrainian Steppe is chosen by the highest average adaptability ratio. 

They are first of all such early potato varieties as Tiras, Skarbnitza, Karlik 04 

and medium early varieties Svitanok Kievskiy, Levada, Vodogray. The 

importance of the use of potato varieties with both high productivity and high 

adaptability for soil, meteorological and phytosanitary conditions of Ukrainian 

Steppe as main factor of innovative development of seed potato growing is 

demonstrated. 

 

Key words: potato, varieties, adaptive abilities, adaptability ratio, irrigation, 

two yields per year growing, yield, meteorological conditions, innovations. 

 

ʇʦʩʪʫʧʠʣʘ ʚʨʝʜʘʢʮʠʶ 11.04.2013 ʛ. 
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ПЕРСПЕКТИВНЫЕ СОРТА КАРТОФЕЛЯ ДЛЯ ВОЗДЕЛЫВАНИЯ В 

ПРЕДГОРНОЙ ЗОНЕ РЕСПУБЛИКИ АДЫГЕЯ 

 

Ясько А.А. 

ʄʘʡʢʦʧʩʢʘʷ ʦʧʳʪʥʘʷ ʩʪʘʥʮʠʷ ɻʅʋ ɺʀʈ ʈʦʩʩʝʣʴʭʦʟʘʢʘʜʝʤʠʠ 

E-mail: yasko11@mail.ru 

 

РЕЗЮМЕ 

 

ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ ʧʦ ʢʦʤʧʣʝʢʩʫ 

ʭʦʟʷʡʩʪʚʝʥʥʦ ʮʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʙʦʣʝʟʥʷʤ ʚ ʧʨʝʜʛʦʨʥʦʡ 

ʟʦʥʝ ʈʝʩʧʫʙʣʠʢʠ ɸʜʳʛʝʷ. ɺʳʜʝʣʝʥʳ ʠ ʨʝʢʦʤʝʥʜʦʚʘʥʳ ʢ ʚʳʨʘʱʠʚʘʥʠʶ ʚ 

ʫʩʣʦʚʠʷʭ ʈʝʩʧʫʙʣʠʢʠ ɸʜʳʛʝʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚ ʩʝʣʝʢʮʠʠ ʨʦʩʩʠʡʩʢʠʝ ʠ 

ʟʘʨʫʙʝʞʥʳʝ ʩʦʨʪʘ, ʧʦʢʘʟʳʚʘʶʱʠʝ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʫʶ ʘʜʘʧʪʠʚʥʫʶ 

ʩʧʦʩʦʙʥʦʩʪʴ ʠ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʧʣʘʩʪʠʯʥʦʩʪʴ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʨʪʦʬʝʣʴ, ʩʦʨʪ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʩʢʦʨʦʩʧʝʣʦʩʪʴ, 

ʪʦʚʘʨʥʦʩʪʴ, ʢʨʘʭʤʘʣ, ʬʠʪʦʬʪʦʨʦʟ, ʚʠʨʫʩʥʳʝ ʙʦʣʝʟʥʠ, ʩʝʣʝʢʮʠʷ. 

 

ВВЕДЕНИЕ 

 

ʅʝʩʤʦʪʨʷ ʥʘ ʰʠʨʦʢʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʢʘʨʪʦʬʝʣʷ ʠ ʙʦʣʴʰʦʡ ʩʧʨʦʩ ʥʘ 

ʢʣʫʙʥʝʚʫʶ ʧʨʦʜʫʢʮʠʶ ʚ ʶʞʥʳʝ ʨʝʛʠʦʥʳ ʈʦʩʩʠʠ ʝʛʦ ʙʦʣʴʰʝ ʟʘʚʦʟʷʪ ʠʟ 

ʙʦʣʝʝ ʩʝʚʝʨʥʳʭ ʨʝʛʠʦʥʦʚ ʩʪʨʘʥʳ, ʘ ʪʘʢʞʝ ʠʟ-ʟʘ ʨʫʙʝʞʘ.  

ɺʳʨʘʱʠʚʘʥʠʝ ʢʘʨʪʦʬʝʣʷ ʚ ʫʩʣʦʚʠʷʭ ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʦʛʦ ʨʝʛʠʦʥʘ 

ʦʩʣʦʞʥʝʥʦ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʝʛʦ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. ʆʙʠʣʠʝ ʩʦʣʥʝʯʥʦʛʦ 

ʩʚʝʪʘ ʠ ʪʝʧʣʘ, ʚʳʩʦʢʠʡ ʠʥʬʝʢʮʠʦʥʥʳʡ ʬʦʥ ʚʠʨʫʩʥʳʭ ʠ ʛʨʠʙʥʳʭ ʙʦʣʝʟʥʝʡ, 

ʞʘʨʘ ʠ ʟʘʩʫʭʘ, ʪʷʞʝʣʳʡ ʤʝʭʘʥʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʯʚʳ, ʷʨʢʦ ʚʳʨʘʞʝʥʥʘʷ 

ʚʝʨʪʠʢʘʣʴʥʘʷ ʟʦʥʘʣʴʥʦʩʪʴ ʨʝʟʢʦ ʩʥʠʞʘʶʪ ʫʨʦʞʘʡʥʦʩʪʴ ʢʘʨʪʦʬʝʣʷ ʠ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʭʫʜʰʝʥʠʶ ʩʝʤʝʥʥʳʭ ʢʘʯʝʩʪʚ ʢʣʫʙʥʝʡ. ɹʦʣʴʰʠʥʩʪʚʦ 

ʨʘʡʦʥʠʨʦʚʘʥʥʳʭ ʚ ʵʪʦʤ ʨʝʛʠʦʥʝ ʩʦʨʪʦʚ ʙʳʩʪʨʦ ʧʦʨʘʞʘʶʪʩʷ ʙʦʣʝʟʥʷʤʠ ʠ 

ʥʝ ʚʩʝʛʜʘ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʨʝʙʦʚʘʥʠʷʤ ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ [1]. 

ɺ ʵʪʦʡ ʩʚʷʟʠ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʚʠʚʘʪʴ ʩʝʣʝʢʮʠʶ ʩʦʨʪʦʚ ʜʣʷ ʤʝʩʪʥʳʭ 

ʫʩʣʦʚʠʡ, ʦʙʣʘʜʘʶʱʠʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʙʠʦʪʠʯʝʩʢʠʤ ʠ ʘʙʠʦʪʠʯʝʩʢʠʤ 

ʬʘʢʪʦʨʘʤ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʠʟʫʯʝʥʠʝ ʰʠʨʦʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ 

ʩʦʚʨʝʤʝʥʥʳʭ ʩʦʨʪʦʚ, ʩʦʟʜʘʥʥʳʭ ʚ ʨʘʟʥʳʭ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʨʝʛʠʦʥʘʭ, ʘ 

ʪʘʢʞʝ ʟʘ ʨʫʙʝʞʦʤ, ʩ ʮʝʣʴʶ ʚʳʜʝʣʝʥʠʷ ʠ ʩʦʟʜʘʥʠʷ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, 

ʦʙʣʘʜʘʶʱʝʛʦ ʪʘʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ. 

ɺ 2010ï2012ʛʛ. ʥʘ ʦʧʳʪʥʦʤ ʧʦʣʝ ʄʘʡʢʦʧʩʢʦʡ ʦʧʳʪʥʦʡ ʩʪʘʥʮʠʠ ɺʀʈ, 

ʚ ʫʩʣʦʚʠʷʭ ʧʨʝʜʛʦʨʥʦʡ ʟʦʥʳ ʧʨʦʚʦʜʠʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ 

ʚʣʠʷʥʠʷ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʥʘ ʦʩʥʦʚʥʳʝ ʭʦʟʷʡʩʪʚʝʥʥʳʝ ʧʨʠʟʥʘʢʠ 

ʨʘʟʣʠʯʥʳʭ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ ʠʟ ʤʠʨʦʚʦʡ ʢʦʣʣʝʢʮʠʠ ɺʀʈ ʚ ʫʩʣʦʚʠʷʭ 

ʧʨʝʜʛʦʨʥʦʡ ʟʦʥʳ ʈʝʩʧʫʙʣʠʢʠ ɸʜʳʛʝʷ.  

mailto:yasko11@mail.ru
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ʎʝʣʴ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʚʳʜʝʣʠʪʴ ʠʟ ʢʦʣʣʝʢʮʠʠ ʩʝʣʝʢʮʠʦʥʥʳʝ 

ʩʦʨʪʘ, ʧʨʦʷʚʣʷʶʱʠʝ ʚʳʩʦʢʫʶ ʘʜʘʧʪʠʚʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʤʝʩʪʥʳʤ 

ʫʩʣʦʚʠʷʤ, ʥʘʠʙʦʣʝʝ ʧʨʠʛʦʜʥʳʝ ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʈʝʩʧʫʙʣʠʢʠ 

ɸʜʳʛʝʷ, ʘ ʪʘʢʞʝ ʚʳʜʝʣʠʪʴ ʩʨʝʜʠ ʥʠʭ ʠʩʪʦʯʥʠʢʠ ʮʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʩʝʣʝʢʮʠʠ ʚ ʫʩʣʦʚʠʷʭ 

ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ ʠ ʈʝʩʧʫʙʣʠʢʠ ɸʜʳʛʝʷ. 

 

МАТЕРИАЛЫ И МЕТОДИКА 

 

ʇʦʯʚʘ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ, ʚ ʦʩʥʦʚʥʦʤ, ʣʫʛʦʚʦïʯʝʨʥʦʟʸʤʦʚʠʜʥʘ,̫ 

ʩʬʦʨʤʠʨʦʚʘʚʰʘʷʩʷ ʥʘ ʘʣʣʶʚʠʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʪʷʞʸʣʦʛʦ ʤʝʭʘʥʠʯʝʩʢʦʛʦ 

ʩʦʩʪʘʚʘ ʠ ʘʣʣʶʚʠʘʣʴʥʦïʜʝʣʶʚʠʘʣʴʥʳʭ ʛʣʠʥʘʭ. ʉʨʝʜʠ ʵʪʠʭ ʧʦʯʚ ʠʤʝʶʪʩʷ 

ʢʘʣʠʥʠʩʪʳʝ ʠ ʤʦʯʢʦʚʘʪʳʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ. ʉʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʚ ʚʝʨʭʥʝʤ 

ʛʦʨʠʟʦʥʪʝ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 2,7% ʜʦ 4,3%. ʉʦʜʝʨʞʘʥʠʝ ʘʟʦʪʘ ʧʦ ɻʦʨʠʥʫ ʨʘʚʥʦ 

0,181, ʘ ʛʠʜʨʦʣʠʟʫʝʤʦʛʦ 4,3 ʤʛ/100ʛ; ʩʦʜʝʨʞʘʥʠʝ ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ ʧʦ 

ʄʘʯʠʛʠʥʫ ï 3,5 ʤʛ/100 ʛ; ʘ ʦʙʤʝʥʥʦʛʦ ʢʘʣʠ ̫ʧʦ ʇʨʦʙʘʩʦʚʫ ï 33,3 ʤʛ/100 ʛ; 

ʉʆ2 ï 1,1%; ʉʘʉʆ3 ʧʦ ʉʆ2 ï 3,5%; ʈh ʩʫʩʧʝʥʟʠʠ (ʚʦʜʥʳʡ) ï 8,3. 

ʂʣʠʤʘʪ ʵʪʦʛʦ ʨʝʛʠʦʥʘ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ, ʫʤʝʨʝʥʥʦ ʪʸʧʣʳʡ. ɻʦʜʦʚʦʡ 

ʭʦʜ ʪʝʤʧʝʨʘʪʫʨʳ ʠʤʝʝʪ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʡ ʭʘʨʘʢʪʝʨ. ɼʣʠʥʘ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ 

ʧʝʨʠʦʜʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 140 ʜʦ 150 

ʜʥʝʡ. 

ʄʘʡʢʦʧʩʢʘʷ ʦʧʳʪʥʘʷ ʩʪʘʥʮʠʷ ɺʀʈ ʥʘʭʦʜʠʪʩʷ ʚ ʟʦʥʝ ʜʦʩʪʘʪʦʯʥʦʛʦ 

ʫʚʣʘʞʥʝʥʠʷ. ʉʨʝʜʥʝʝ ʤʥʦʛʦʣʝʪʥʝʝ ʛʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʩʦʩʪʘʚʣʷʝʪ 

807 ʤʤ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʳʧʘʜʝʥʠʝ ʦʩʘʜʢʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʠʟʤʝʥʷʝʪʩʷ 

ʧʦ ʛʦʜʘʤ, ʦʩʦʙʝʥʥʦ ʚ ʣʝʪʥʠʝ ʤʝʩʷʮʳ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʟʘʩʫʰʣʠʚʳʝ ʫʩʣʦʚʠʷ 

ʚʦʟʤʦʞʥʳ ʚʦ ʚʩʝ ʣʝʪʥʠʝ ʤʝʩʷʮʳ. ʀʭ ʜʦʣʷ ʚʝʨʦʷʪʥʦʩʪʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʦʪ 

21% ʚ ʘʧʨʝʣʝ ʜʦ 52% ʚ ʘʚʛʫʩʪʝ ʠ ʩʝʥʪʷʙʨʝ. ʃʝʪʦ ʥʘʩʪʫʧʘʝʪ ʚʦ ʚʪʦʨʦʡ 

ʧʦʣʦʚʠʥʝ ʤʘʷ. ɺ ʣʝʪʥʠʝ ʤʝʩʷʮʳ ʦʩʘʜʢʠ ʚʳʧʘʜʘʶʪ ʜʦ 500 ʤʤ ʠ ʯʨʝʟʚʳʯʘʡʥʦ 

ʥʝʨʘʚʥʦʤʝʨʥʦ, ʯʘʩʪʦ ʥʦʩʷʪ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʡ ʭʘʨʘʢʪʝʨ. ɺ ʠʶʥʝ ʚʦʟʤʦʞʥʳ 

ʣʠʚʥʠ ʩ ʛʨʦʟʘʤʠ ʠ ʛʨʘʜʦʤ. ɺʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʩʝʟʦʥʘ ʧʦʯʪʠ ʝʞʝʛʦʜʥʦ 

ʥʘʙʣʶʜʘʶʪʩʷ ʟʘʩʫʰʣʠʚʳʝ ʧʝʨʠʦʜʳ. ʉʨʝʜʥʷʷ ʤʝʩʷʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʠʶʣʝ 

ʩʦʩʪʘʚʣʷʝʪ 20-22
0
ʉ, ʤʘʢʩʠʤʘʣʴʥʘʷ ï 40

0
ʉ, ʘ ʚ ʦʪʜʝʣʴʥʳʝ, ʦʩʦʙʦ ʞʘʨʢʠʝ 

ʛʦʜʳ, ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 45
0
ʉ. ʆʙʱʝʝ ʯʠʩʣʦ ʜʥʝʡ ʩ ʣʝʪʥʠʤʠ ʩʫʭʦʚʝʷʤʠ 

ʩʦʩʪʘʚʣʷʝʪ ʜʦ 60 ʜʥʝʡ. ʀʟ ʥʠʭ ʦʪ 5 ʜʦ 10 ʜʥʝʡ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʦʯʝʥʴ 

ʠʥʪʝʥʩʠʚʥʳʝ. [2].     

ɺ ʠʟʫʯʝʥʠʠ ʥʘʭʦʜʠʣʦʩʴ 70 ʦʙʨʘʟʮʦʚ ʩʦʨʪʦʚ ʨʘʟʥʳʭ ʛʨʫʧʧ ʩʧʝʣʦʩʪʠ, 

ʠʟ ʨʘʟʥʳʭ ʩʪʨʘʥ. ɺ ʢʘʯʝʩʪʚʝ ʩʪʘʥʜʘʨʪʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʦʨʪ ʅʝʚʩʢʠʡ. ʉʭʝʤʘ 

ʧʦʩʘʜʢʠ 70Ĭ35ʩʤ. ʀʟʫʯʘʝʤʳʝ ʦʙʨʘʟʮʳ ʚʳʩʘʞʠʚʘʣʠ ʦʜʥʦʨʷʜʢʦʚʳʤʠ 

ʜʝʣʷʥʢʘʤʠ ʧʦ 10 ʨʘʩʪʝʥʠʡ, ʚ ʪʨʝʭ ʧʦʚʪʦʨʥʦʩʪʷʭ. ʏʝʨʝʟ 10 ʦʙʨʘʟʮʦʚ 

ʚʳʩʘʞʠʚʘʣʠ ʩʦʨʪ ï ʩʪʘʥʜʘʨʪ ʅʝʚʩʢʠʡ. ʅʘʙʣʶʜʝʥʠʷ ʠ ʫʯʝʪʳ ʧʨʦʚʦʜʠʣʠʩʴ 

ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʯʝʩʢʠʤ ʫʢʘʟʘʥʠʷʤ ʧʦ ʧʦʜʜʝʨʞʘʥʠʶ ʠ ʠʟʫʯʝʥʠʶ ʤʠʨʦʚʦʡ 

ʢʦʣʣʝʢʮʠʠ ʢʘʨʪʦʬʝʣʷ ɺʀʈ [4]. ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʠ ʧʦ ɹ. ɸ. ɼʦʩʧʝʭʦʚʫ [2]. 

ʄʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʢʘʨʪʦʬʝʣʷ ʟʘ ʛʦʜʳ 

ʠʟʫʯʝʥʠʷ (2010-2012ʛʛ.) ʙʳʣʠ ʨʘʟʥʤrʠ, ʯʪʦ ʦʪʨʘʞʘʣʦʩʴ ʥʘ ʜʠʥʘʤʠʢʫ ʨʦʩʪʘ 



ʈɸɿɼɽʃ 5. ʉɽʄɽʅʆɺʆɼʉʊɺʆ ʀ ʊɽʍʅʆʃʆɻʀʀ ʇʈʆʀɿɺʆɼʉʊɺɸ ʂɸʈʊʆʌɽʃʗ 

 

231 

ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ ʚ ʧʝʨʠʦʜ ʧʨʦʭʦʞʜʝʥʠʷ ʬʝʥʦʣʦʛʠʯʝʩʢʠʭ ʬʘʟ, ʩʪʝʧʝʥʴ 

ʧʦʨʘʞʝʥʠʷ ʥʘʠʙʦʣʝʝ ʚʨʝʜʦʥʦʩʥʳʤʠ ʚʠʨʫʩʥʳʤʠ, ʛʨʠʙʥʳʤʠ ʙʦʣʝʟʥʷʤʠ  ʠ, ʚ 

ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ. 

ʇʦ ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʦʤʫ ʢʦʵʬʬʠʮʠʝʥʪʫ (ɻʊʂ) ʫʩʣʦʚʠʷ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ 

ʧʝʨʠʦʜʘ 2010 ʠ 2012 ʛʦʜʘ ʧʨʠʟʥʘʥʳ ʭʦʨʦʰʦ ʫʚʣʘʞʥʝʥʥʳʤʠ (ɻʊʂ=1,8 ʠ 

1,7), ʘ 2011ʛ. ï ʠʟʙʳʪʦʯʥʦ ʫʚʣʘʞʥʝʥʥʳʤ (ɻʊʂ=2,7). 

 

РЕЗУЛЬТАТЫ ИССЛЕДОВАНИЙ 

 

ʇʨʦʚʝʜʝʥʥʳʝ ʬʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʧʦʟʚʦʣʠʣʠ ʫʩʪʘʥʦʚʠʪʴ, 

ʯʪʦ ʩʘʤʳʝ ʨʘʥʥʠʝ ʚʩʭʦʜʳ (22ï23 ʜʥʷ ʧʦʩʣʝ ʧʦʩʘʜʢʠ) ʧʦʷʚʣʷʶʪʩʷ ʫ ʩʦʨʪʦʚ 

ʆʯʘʨʦʚʘʥʠʝ, ʇʦʣʦʥʝʟ, ʖʧʠʪʝʨ (ʈʦʩʩʠʷ), ʆʨʙʠʪʘ, ʗʥʢʘ, (ɹʝʣʘʨʫʩʴ), ɽʣʝʥʘ, 

(ʂʘʟʘʭʩʪʘʥ) ʠ Rosalind (ɻʝʨʤʘʥʠʷ).  

ʈʝʟʫʣʴʪʘʪʳ ʥʘʙʣʶʜʝʥʠʷ ʪʘʢʞʝ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʬʘʟʘ ʙʫʪʦʥʠʟʘʮʠʠ 

ʥʘʯʠʥʘʝʪʩʷ ʨʘʥʴʰʝ (ʚ ʩʨʝʜʥʝʤ 45-47 ʜʥʝʡ ʦʪ ʧʦʩʘʜʢʠ) ʥʘ ʩʝʤʴ ʜʥʝʡ ʨʘʥʴʰʝ 

ʩʦʨʪʘ ʅʝʚʩʢʠʡ ʫ ʩʦʨʪʦʚ ɸʣʳʡ ʧʘʨʫʩ, ʀʨʙʠʪʩʢʠʡ, ʆʯʘʨʦʚʘʥʠʝ, ʇʦʣʦʥʝʟ 

(ʈʦʩʩʠʷ), Artemis, Lady Claire (ʅʠʜʝʨʣʘʥʜʳ), Rosara (ɻʝʨʤʘʥʠʷ).  

ʈʘʥʥʝʝ ʮʚʝʪʝʥʠʝ (ʥʘ 51-54 ʜʝʥʴ) ʥʘʙʣʶʜʘʣʦʩʴ ʫ ʩʦʨʪʦʚ ʀʨʙʠʪʩʢʠʡ, 

ʂʘʤʝʥʩʢʠʡ (ʈʦʩʩʠʷ) - 54 ʜʥ)̫, ʂʦʛʘʣʳ (ʂʘʟʘʭʩʪʘʥ) ʠ Rodriga (ɻʝʨʤʘʥʠʷ). ʋ 

ʩʦʨʪʦʚ ɸndo (ʕʩʪʦʥʠʷ), Pikasso (ʅʠʜʝʨʣʘʥʜʳ) ʠ Rosara (ɻʝʨʤʘʥʠʷ) 

ʮʚʝʪʝʥʠʝ ʥʘʯʠʥʘʣʦʩʴ ʯʝʨʝʟ 56 ʜʥʝʡ. 

ʉʣʝʜʫʝʪ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ 2010 ʠ 2011ʛʛ. ʛ̫ʦʜʦʦʙʨʘʟʦʚʘʥʠʝ 

ʦʪʩʫʪʩʪʚʦʚʘʣʦ ʧʦʯʪʠ ʫ ʚʩʝʭ ʠʟʫʯʘʝʤʳʭ ʩʦʨʪʦʦʙʨʘʟʮʦʚ, ʟʘ ʨʝʜʢʠʤ 

ʠʩʢʣʶʯʝʥʠʝʤ, ʯʪʦ, ʧʦ ʥʘʰʝʤʫ ʟʘʢʣʶʯʝʥʠʶ, ʩʚʷʟʘʥʦ ʩ ʚʳʩʦʢʦʡ 

ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʦʟʜʫʭʘ ʚ ʧʝʨʠʦʜ ʮʚʝʪʝʥʠʷ, ʢʦʪʦʨʘʷ ʚ ʢʦʥʮʝ ʠʶʥʷ ʜʦʩʪʠʛʘʣʘ 
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ʦ 
ʉ. ʃʠʰʴ ʚ 2012 ʛʦʜʫ ʷʛʦʜʦʦʙʨʘʟʦʚʘʥʠʝ ʥʘʙʣʶʜʘʣʦʩʴ ʫ 24-ʭ ʩʦʨʪʦʚ, 

ʯʪʦ ʩʦʩʪʘʚʠʣʦ 34,3% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ. 

ʆʜʠʥ ʠʟ ʛʣʘʚʥʳʭ ʬʘʢʪʦʨʦʚ, ʩʥʠʞʘʶʱʠʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʘʨʪʦʬʝʣʷ 

ʥʝ ʪʦʣʴʢʦ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ, ʥʦ ʠ ʟʘ ʨʫʙʝʞʦʤ, ʷʚʣʷʶʪʩʷ ʚʠʨʫʩʥʳʝ 

ʟʘʙʦʣʝʚʘʥʠʷ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʠʨʫʩʦʫʩʪʦʡʯʠʚʳʭ ʩʦʨʪʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʩʦʭʨʘʥʝʥʠʶ ʚʳʩʦʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʦʨʪʦʚ. 

ɺʳʨʘʱʠʚʘʥʠʝ ʩʦʨʪʦʚ, ʫʩʪʦʡʯʠʚʳʭ ʭʦʪʷ ʙʳ ʢ ʦʜʥʦʤʫ ʠʟ ʥʘʠʙʦʣʝʝ 

ʚʨʝʜʦʥʦʩʥʳʭ ʚʠʨʫʩʦʚ (L, Y, X. M), ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪ ʵʢʦʥʦʤʠʯʝʩʢʠʝ 

ʟʘʪʨʘʪʳ ʥʘ ʩʦʭʨʘʥʝʥʠʝ ʠʭ ʟʜʦʨʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʫʜʣʠʥʷʝʪ ʠʭ 

ʜʦʣʛʦʚʝʯʥʦʩʪʴ [3]. 

ɺʳʩʦʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ʚ ʧʝʨʠʦʜ 

ʢʣʫʙʥʝʦʙʨʘʟʦʚʘʥʠʷ ʠ ʮʚʝʪʝʥʠʷ ʩʧʦʩʦʙʩʪʚʫʶʪ ʤʘʩʩʦʚʦʤʫ ʨʘʟʤʥʦʞʝʥʠʶ 

ʧʝʨʝʥʦʩʯʠʢʦʚ ʠ ʙʳʩʪʨʦʤʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʚʠʨʫʩʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʇʦ 

ʜʘʥʥʳʤ ʚʠʟʫʘʣʴʥʦʡ ʦʮʝʥʢʠ, ʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʠʤʠ ʝʞʝʛʦʜʥʦ ʧʦʨʘʞʘʝʪʩʷ 

ʙʦʣʝʝ 95% [1]. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʠ ʚʨʝʜʦʥʦʩʥʳʤʠ ʚʠʨʫʩʥʳʤʠ 

ʙʦʣʝʟʥʷʤʠ ʷʚʣʷʶʪʩʷ: ʩʢʨʫʯʠʚʘʥʠʝ ʣʠʩʪʴʝʚ, ʧʦʣʦʩʯʘʪʘʷ ʠ ʤʦʨʱʠʥʠʩʪʘʷ 

ʤʦʟʘʠʢʘ, ʚʳʟʳʚʘʝʤʳʝ ʚʠʨʫʩʘʤʠ L ʠ Y, ʟʘʢʨʫʯʠʚʘʥʠʝ ʣʠʩʪʴʝʚ (ʚʠʨʫʩ ʄ). 

ʇʨʦʚʝʜʝʥʥʘʷ ʥʘʤʠ ʚʠʟʫʘʣʴʥʘʷ ʦʮʝʥʢʘ ʩʪʝʧʝʥʠ ʧʦʨʘʞʝʥʠʷ ʨʘʩʪʝʥʠʡ 

ʚʠʨʫʩʥʳʤʠ ʙʦʣʝʟʥʷʤʠ ʧʦʟʚʦʣʠʣʘ ʚʳʜʝʣʠʪʴ ʩʦʨʪʘ ʩ ʥʘʠʤʝʥʴʰʠʤ 

ʧʨʦʷʚʣʝʥʠʝʤ ʩʠʤʧʪʦʤʦʚ ʧʦʨʘʞʝʥʠʷ ʠʣʠ ʠʭ ʦʪʩʫʪʩʪʚʠʝʤ (8-9 ʙʘʣʣʦʚ). 
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ʉʣʘʙʦʯʫʚʩʪʚʠʪʝʣʴʥʳʤʠ ʢ ʚʠʨʫʩʘʤ ʦʢʘʟʘʣʠʩʴ ʪʘʢʠʝ ʩʦʨʪʘ, ʢʘʢ ɸʢʮʝʥʪ, 

ʌʠʦʣʝʪʠʢ, ʏʘʷ, ʗʛʦʜʥʳʡ-19 (ʈʦʩʩʠʷ), ʠ ʗʥʢʘ (ɹʝʣʘʨʫʩʴ). 

ʉʨʝʜʠ ʛʨʠʙʥʳʭ ʙʦʣʝʟʥʝʡ, ʧʦʨʘʞʘʶʱʠʭ ʣʠʩʪʴʷ ʠ ʩʪʝʙʣʠ  ʢʘʨʪʦʬʝʣʷ, 

ʥʘ ʉʝʚʝʨʥʦʤ ʂʘʚʢʘʟʝ, ʥʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʤʝʝʪ ʬʠʪʦʬʪʦʨʦʟ. 

ʌʠʪʦʬʪʦʨʦʟ ʧʨʦʜʦʣʞʘʝʪ ʦʩʪʘʚʘʪʴʩʷ ʩʘʤʳʤ ʚʨʝʜʦʥʦʩʥʳʤ 

ʟʘʙʦʣʝʚʘʥʠʝʤ ʢʘʨʪʦʬʝʣʷ. ɺʦ ʤʥʦʛʠʭ ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʠ ʧʦʣʫʯʠʪʴ ʚʳʩʦʢʠʡ 

ʫʨʦʞʘʡ ʢʣʫʙʥʝʡ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʤʥʦʛʦʢʨʘʪʥʳʭ ʦʙʨʘʙʦʪʦʢ ʨʘʩʪʝʥʠʡ 

ʬʫʥʛʠʮʠʜʘʤʠ. ʉʚʷʟʘʥʦ ʵʪʦ ʩ ʪʝʤ, ʯʪʦ ʚ 1980-ʝ ʛʦʜʳ, ʚʦ ʤʥʦʛʠʭ ʨʝʛʠʦʥʘʭ 

ʩʪʨʘʥʳ ʧʨʦʠʟʦʰʣʦ ʟʥʘʯʠʪʝʣʴʥʦ ʠʟʤʝʥʝʥʠʝ ʛʝʥʝʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ 

ʧʦʧʫʣʷʮʠʡ ʚʦʟʙʫʜʠʪʝʣʷ ʵʪʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ï Phytophtora infestans (Mont.) 

de Bary [6]. ʌʠʪʦʬʪʦʨʦʟ ʧʦʨʘʞʘʝʪ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʢʘʨʪʦʬʝʣʴ ʣʝʪʥʝʡ 

ʧʦʩʘʜʢʠ. ʆʜʥʘʢʦ ʚ ʛʦʜʳ ʩ ʫʤʝʨʝʥʥʦ ʪʝʧʣʦʡ ʠ ʚʣʘʞʥʦʡ ʧʦʛʦʜʦʡ ʨʘʩʪʝʥʠʷ 

ʩʠʣʴʥʦ ʧʦʨʘʞʘʶʪʩʷ ʠ ʧʨʠ ʚʝʩʝʥʥʝʡ ʧʦʩʘʜʢʝ. ʊʘʢ, ʚ 2010 ʛʦʜʫ ʧʦʨʘʟʠʣʠʩʴ 

ʪʦʣʴʢʦ ʪʨʠ ʩʦʨʪʘ ï ɸʣʳʡ ʧʘʨʫʩ, ɼʝʩʥʷʥʩʢʠʡ ʠ ʂʘʤʝʥʩʢʠʡ (ʈʦʩʩʠʷ), ʯʪʦ 

ʙʳʣʦ ʩʚʷʟʘʥʥʦ ʩ ʞʘʨʢʦʡ ʠ ʩʫʭʦʡ ʧʦʛʦʜʦʡ, ʢʦʪʦʨʘʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʘ ʜʣʷ 

ʨʘʟʚʠʪʠʷ ʙʦʣʝʟʥʠ.  

ɺ 2011 ʠ 2012 ʛʛ. ʬʠʪʦʬʪʦʨʦʟʦʤ ʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʧʦʨʘʟʠʣʠʩʴ ʚʩʝ 

ʩʦʨʪʘ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʧʦʣʝʚʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ 

(7 ʙʘʣʣʦʚ) ʠʤʝʣʠ ʪʘʢʠʝ ʩʦʨʪʘ, ʢʘʢ ɸʢʮʝʥʪ (ɹʝʣʘʨʫʩʴ), ʂʝʪʩʢʠʡ, ʅʘʭʦʜʢʘ, 

ʇʨʝʩʪʠʞ, ʉʚʝʥʩʢʠʡ, ʖʧʠʪʝʨ (ʈʦʩʩʠʷ), ʊʦʙʦʣ (ʂʘʟʘʭʩʪʘʥ). ʉʪʝʧʝʥʴ 

ʨʘʟʚʠʪʠʷ ʙʦʣʝʟʥʠ ʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʫʯʘʩʪʢʝ ʩʦʩʪʘʚʠʣʘ 65,5% (2011ʛ.) 

ʠ 79,9% (2012ʛ.). 

ʆʩʥʦʚʥʳʤ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʤ ʧʨʠʟʥʘʢʦʤ ʢʘʨʪʦʬʝʣʷ ʷʚʣʷʝʪʩʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ. ʆʮʝʥʢʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʦʨʪʦʚ ʧʨʠ ʫʙʦʨʢʝ ʫʨʦʞʘʷ ʚ 

2010-2012 ʛʛ., ʚ ʩʨʘʚʥʝʥʠʠ ʩʦ ʩʪʘʥʜʘʨʪʦʤ, ʧʦʢʘʟʘʣʘ, ʯʪʦ ʣʫʯʰʠʝ ʧʦʢʘʟʘʪʝʣʠ 

(>150%) ʧʦ ʵʪʦʤʫ ʧʨʠʟʥʘʢʫ ʟʘ 3 ʛʦʜʘ ʠʤʝʣʠ ʩʦʨʪʘ ɸʣʳʡ ʧʘʨʫʩ, ɺʂ-1, 

ɼʝʩʥʷʥʩʢʠʡ, ʄʦʩʢʚʦʨʝʮʢʠʡ, ʇʘʨʫʩ, ʇʨʝʩʪʠʞ (ʈʦʩʩʠʷ), ɽʣʝʥʘ (ʂʘʟʘʭʩʪʘʥ), 

Lady Claire (ʅʠʜʝʨʣʘʥʜʳ) ʠ Sifra (ɻʝʨʤʘʥʠʷ). 

ɺʳʩʦʢʦʡ ʪʦʚʘʨʥʦʩʪʴʶ ʢʣʫʙʥʝʡ ʦʪʣʠʯʘʣʠʩʴ ʩʦʨʪʘ ʀʨʙʠʪʩʢʠʡ (94,7%), 

ʄʘʪʫʰʢʘ (93,8), ʆʯʘʨʦʚʘʥʠʝ (97,5%), ʇʘʨʫʩ (92,4%), ʖʧʠʪʝʨ (91,5%) 

(ʈʦʩʩʠʷ), Bellarosa (90,2%), Estrella (91,6%) (ɻʝʨʤʘʥʠʷ), Caurage (91,3%), , 

Lady Claire (92,8%) (ʅʠʜʝʨʣʘʥʜʳ), ʚ ʪʦ ʚʨʝʤʷ, ʢʦʛʜʘ ʫ ʩʪʘʥʜʘʨʪʥʦʛʦ ʩʦʨʪʘ 

ʅʝʚʩʢʠʡ ʪʦʚʘʨʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 82,5%. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʟʫʯʝʥʠʷ ʣʫʯʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʨʝʜʥʝʡ ʤʘʩʩʳ 

ʪʦʚʘʨʥʦʛʦ ʢʣʫʙʥʷ ʠʤʝʣʠ ʩʦʨʪʘ ɺʂ-1 (101ʛ), ʀʨʙʠʪʩʢʠʡ (131ʛ), ʄʘʪʫʰʢʘ 

(115ʛ), ʄʦʩʢʚʦʨʝʮʢʠʡ (106ʛ) (ʈʦʩʩʠʷ), ʋʣʘʥ (ʂʘʟʘʭʩʪʘʥ) (105ʛ), Artemis 

(105ʛ), Lady Claire (130ʛ) (ʅʠʜʝʨʣʘʥʜʳ) ʠ Belarosa (ɻʝʨʤʘʥʠʷ) (122). 

ɺʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʨʘʭʤʘʣʘ ï ʦʜʠʥ ʠʟ ʚʘʞʥʳʭ ʭʦʟʷʡʩʪʚʝʥʥʦ-

ʮʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ, ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʢʦʪʦʨʦʛʦ ʚʝʜʝʪʩʷ ʧʦʩʪʦʷʥʥʘʷ 

ʩʝʣʝʢʮʠʦʥʥʘʷ ʨʘʙʦʪʘ. ʕʪʦ ʩʚʷʟʘʥʦ ʥʝ ʪʦʣʴʢʦ ʩ ʟʘʜʘʯʘʤʠ ʩʦʟʜʘʥʠʷ 

ʩʧʝʮʠʘʣʴʥʳʭ ʚʳʩʦʢʦʢʨʘʭʤʘʣʠʩʪʳʭ ʩʦʨʪʦʚ, ʥʦ ʠ ʩʦ ʩʪʦʣʦʚʦ-ʢʫʣʠʥʘʨʥʳʤʠ 

ʢʘʯʝʩʪʚʘʤʠ ʩʦʨʪʦʚ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʚ ʥʘʰʝʡ 

ʩʪʨʘʥʝ ʥʘʩʝʣʝʥʠʝ ʪʨʘʜʠʮʠʦʥʥʦ ʦʪʜʘʝʪ ʧʨʝʜʧʦʯʪʝʥʠʝ ʩʦʨʪʘʤ ʩ ʨʘʩʩʳʧʯʘʪʦʡ 

ʤʷʢʦʪʴʶ ʢʣʫʙʥʝʡ, ʩʚʷʟʘʥʥʦʡ ʪʦʞʝ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʢʨʘʭʤʘʣʘ [3]. 
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ʇʦ ʩʦʜʝʨʞʘʥʠʶ ʢʨʘʭʤʘʣʘ (ʙʦʣʝʝ 16,1%) ʚʳʜʝʣʝʥʳ ʩʦʨʪʘ ɸʣʳʡ ʧʘʨʫʩ, 

ʅʘʣʴʯʠʢʩʢʠʡ, ʅʘʭʦʜʢʘ, ʌʠʦʣʝʪʠʢ, ʍʦʟʷʶʰʢʘ, ʏʘʷ ʠ ʗʛʦʜʥʳʡ-19 (ʈʦʩʩʠʷ), 

ʄʘʛ (ɹʝʣʘʨʫʩʴ), ɽʣʝʥʘ, ʊʦʙʦʣ (ʂʘʟʘʭʩʪʘʥ). ʋ ʩʪʘʥʜʘʨʪʥʦʛʦ cʦʨʪʘ ʅʝʚʩʢʠʡ 

ʩʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʢʨʘʭʤʘʣʘ ʩʦʩʪʘʚʠʣʘ01 11,7%). 

ʆʮʝʥʢʘ ʜʠʥʘʤʠʢʠ ʥʘʢʦʧʣʝʥʠʷ ʢʨʘʭʤʘʣʘ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʮʝʥʢʠ ʧʨʠ ʜʠʥʘʤʠʯʝʩʢʦʡ ʢʦʧʢʝ (ʥʘ 60-ʡ ʜʝʥʴ ʦʪ 

ʧʦʩʘʜʢʠ) ʠ ʧʨʠ ʦʢʦʥʯʘʪʝʣʴʥʦʡ ʫʙʦʨʢʝ ʦʙʨʘʟʮʦʚ ʧʨʦʚʦʜʠʣʘʩʴ ʚ 2010 ʛ. ʊʘʢ, 

ʥʘʠʙʦʣʴʰʫʶ ʜʠʥʘʤʠʢʫ ʥʘʢʦʧʣʝʥʠʷ ʢʨʘʭʤʘʣʘ ʥʘʙʣʶʜʘʣʠ ʫ ʩʦʨʪʦʚ ʅʘʭʦʜʢʘ 

(ʥʘ 4,0%), ɸʥʜʦ, ɼʝʩʥʷʥʩʢʠʡ (ʧʦ 3,4%), ʈʫʯʝʸʢ (ʥʘ 3,2%). 

 

ЗАКЛЮЧЕНИЕ 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʟʘ ʪʨʠ ʛʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʢʦʤʧʣʝʢʩʫ 

ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʦʩʥʦʚʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ 

ʚʳʜʝʣʝʥʳ ʠ ʨʝʢʦʤʝʥʜʫʶʪʩʷ ʢ ʚʳʨʘʱʠʚʘʥʠʶ ʚ ʫʩʣʦʚʠʷʭ ʈʝʩʧʫʙʣʠʢʠ 

ɸʜʳʛʝʷ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʩʦʨʪʘ ʢʘʨʪʦʬʝʣʷ. ʕʪʦ ʩʦʨʪʘ ɸʣʳʡ ʧʘʨʫʩ, 

ɽʣʝʥʘ, ʅʘʭʦʜʢʘ, ʆʯʘʨʦʚʘʥʠʝ, ʇʘʨʫʩ, ʖʧʠʪʝʨ, ʗʥʢʘ, Lady Claire ʠ Rosara. 

ɼʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʝʣʝʢʮʠʠ ʈʝʩʧʫʙʣʠʢʠ ɸʜʳʛʝʷ ʠ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ 

ʚ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʘ ʚʳʩʦʢʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʨʝʢʦʤʝʥʜʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʩʦʨʪʘ: ï ɸʣʳʡ ʧʘʨʫʩ, ʀʨʙʠʪʩʢʠʡ, ʆʯʘʨʦʚʘʥʠʝ, 

Bellarosa ʠ Lady Claire; ʥʘ ʧʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʨʘʭʤʘʣʘ: ɼʝʩʥʷʥʩʢʠʡ, 

ʄʘʛ, ʅʘʭʦʜʢʘ, ʏʘʷ. 
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THE PERSPECTIVE POTATO VARIETIES FOR GROWING IN 

FOOTHILL ZONE OF REPUBLIC  ADYGEA  

 

YASôKO A.A.
 

 

SUMMARY  

 

The results of studies of potato varieties on complex of agronomic traits 

and disease resistance in the foothills of the Republic of Adygea are presented. 

As result of investigations singled out Russian and foreign varieties showing the 

highest adaptive capacity and ecological plasticity wererecommended for 

growing in the conditions in the Republic of Adygea and use as initial for 

breeding. 

 

Keywords: potato, variety, productivity, marketability, earliness, starch, 

late blight, virus diseases, breeding. 
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Recently pigmented tuber flesh in potato attracts much attention of 

scientists and consumers due to their bioactive substances as well as an unusual 

and attractive appearance and taste. Therefore, the products made from potato 

tubers with blue flesh can be a great alternative to traditional foods.  

óBlue Congoô and óVitelotteô potato cultivars with blue tuber flesh were 

investigated. By applying standard methods potato tuber chemical composition 

was investigated, boiled tuber culinary properties were evaluated. Research 

results showed that óVitelotteô potato tubers are substantially richer in amount 

of anthocyanins, dry matter, crude ash and potassium, and there is less nitrates 

accumulated than in óBlue Congoô tubers. Boiled óBlue Congoô tubers were 

moderately soft, of a rough structure, bright flavour, mealier and drier, while 

the óVitelotteô are of the average hardness, of the softer structure, with 

sufficiently brighter flavour, slightly mealier and more humid.  

 

Keywords: Blue-flesh potatoes, boiling, sensory evaluation 

 

INTRODUCTION  

 

The potato (Solanum tuberosum L.) is one of the most important 

vegetable and a part of daily food utilization of almost all the world population. 

It is a balanced food containing high energy, nutritional quality protein, essential 

vitamins and minerals [1].  

Mostly, the skins and/or fleshes of the stem tubers of the generally 

cultivated varieties of potato are white, yellow or lemon yellow. Worldwide, the 

potato cultivars in which the skins and/or fleshes of the stem tubers are blue, red, 

purple or orange are intuitively denominated coloured potatoes [2]. 

As indicated by various studies, colored potatoes provide a natural source 

of phytochemicals such as anthocyanins, phenolic compounds, flavonoids [3]. 

Anthocyanins content in blue fleshed potatoes is two to three times higher than 

in white-fleshed potatoes [4]. The role of potato polyphenols as antioxidants, 

anti-carcinogenic and anti-mutagenic agents have been reported in numerous
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 studies. Potato polyphenols are effective against human liver, colon, and 

prostate cancer cells [5].  

The presence of these metabolites suggests that purple-fleshed potatoes 

can be natural colorants or antioxidant sources for the food industry. Potatoes 

can be prepared in many ways, including baking, boiling, roasting, frying, and 

microwaving, allowing for a diversity of uses [6]. 

Boiling is a very popular method of cooking for potatoes [7]. Boiling 

reduced or, in some cases, retained, or enhanced the total phenolic and 

nutritionôs contents of potato genotypes with respect to uncooked samples. 

Researchers found that boiling for 20 minutes did not alter the phenolic acid 

content but decreased the anthocyanin content of colored-flesh cultivars [8]. 

Using sensory evaluation, information about the human perception of 

potato quality is obtained, as the senses of sight, smell, taste, touch and hearing 

are studied. In sensory analysis, the texture is evaluated in terms of moistness, 

adhesiveness, mealiness, etc [9]. 

 

MATERIALS AND METHOD S 

 

Two species of potato with blue tuber flesh were tested: óBlue Congoô and 

óVitelotteô. Laboratory sample comprised 5 kg. Some tubers were used for 

chemical analyses, the rest were used for sensory analysis of boiled potatoes. In 

Aleksandras Stulginskis University, in plant raw material quality testing 

laboratory by applying standardized methods potato tuber chemical composition 

has been established: 

- dry matter content - by draying samples at temperature of 105 
o
C to the  

- constant weight [10];  

- vitamin C ïMurriôs titrimetric method [11];  

- level of potassiumï A-L method by ion metre with potassium selective 

electrode; 

- nitrates - ion metric method [12];  

- amount of crude protein ï by the Kjeldahl method [13]; 

- amount of crude ash - combustion 550 ÁC;  

- amount of crude fiber ï by the method of Heneberg ï Shtoman [14].  

Total anthocyanin content was measured using a spectrometric method. 

The pigment content in blue coloured potatoes was calculated as Cyanidin 3,5-

diglucoside [15]. Level of anthocyanin was established in the Immanuel Kant 

Baltic Federal University (Kaliningrad). 

Boiled tuber culinary properties such as falling to pieces, consistency, 

mealy, dryness, texture, taste, were evaluated sensorically applying 4 point 

evaluation system [16]. 

Colour of raw and boiled potato tubers was evaluated by COLORFLEX 

spectrophotometer using the CIE system [17], where L* value describes the 

brightness (black, when L*=0 and white when L*=100), a* describes the 

intensity of the red colour (a*>0) or green (a*<0), b* describes the intensity of 
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the yellow colour (b*>0) or blue (b*<0). L*, a* and b* values are measured in 

NBS units. 

The data were presented as meanÑSD. One-way analysis of variance 

(ANOVA) was carried out using a statistical program (STATISTICA software) 

for p<0.05 significance level.  

 

RESULTS 

 

The amount of dry matter of potato tubers is one of the main indicators of 

quality of chemical composition in determining the processing of the product 

quality and yield. After the research it was found that substantially more, namely 

6.1% of dry matter, was accumulated in óVitelotteô than in óBlue Congoô potato 

tubers (Table 1).  

The amount of crude ash in plants and distinct organs vary widely and 

depend on the biological properties of plant, stage of development and nutrition. 

The research performed by us indicates that the crude ash was 1.1 times more 

substantially in óVitelotteô than in óBlue Congoô potato tubers (Table 1). 

Crude protein and crude fibre content in both genotypes of potato tubers 

were similar, significant differences have not been found (Table 1). 

 

Table 1 ï Content of dry matter, crude fiber, crude protein and crude ash in 

tubers of potatoes óVitelotteô and óBlue Congoô cv. 

 

Cultivar  Dry matter, 

% 

Content of, % d.m 

Crude fiber  Crude protein Crude ash 

óVitelotteô 23.7Ñ 0.37
a
 2.94 Ñ 0.14

a
 7.37 Ñ 0.13

a
 5.31 Ñ 0.13

a
 

óBlue Congoô 17.6 Ñ 0.49
b
 2.80 Ñ 0.11

a
 7.81 Ñ 0.09

a
 4.73 Ñ 0.04

b
 

* - means located on the same column and marked with different letters reliably, when 

p<0,05.  

 

The amount of potassium in potatoes can vary considerably as it depends 

on growing conditions and cultural practices applied. Results of our research 

showed that potassium was accumulated substantially higher, namely 4.7% in 

óVitelotteô potato tubers than óBlue Congoô (Table 2). 

The amount of vitamin C of potato tubers of both genotypes was similar, 

significant differences were not identified, and it was equal to 4.69 mg 100 g
-1
 

óBlue Congoô and 7.04 mg 100 g
-1
 óVitelotteô tubers (Table 2). 

The amount of nitrates in tubers depends on the characteristics of species, 

meteorological conditions during the growing season, fertilizing, potato maturity 

and size of the harvest. It was found that óBlue Congoô potato tubers 

accumulated 3.5 times substantially higher levels of nitrates than óVitelotteô 

(Table 2).  
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Table 2 ï Content of vitamin C, potassium and nitrates in tubers of potatoes 

óVitelotteô and óBlue Congoô cv. 

 

Cultivar  Vitamin C, 

 mg 100 g
-1
 

Potassium, 

 mg 100 g
-1
 

Nitrates,  

mg 100 g
-1
 

óVitelotteô 7.04 Ñ 1.52
a
 28.2 Ñ 2.16

a
 6.82 Ñ 0.94

b
 

óBlue Congoô 4.69 Ñ 0.51
a
 23.5 Ñ 0.32

b
 23.9 Ñ 2.05

a
 

* - means located on the same column and marked with different letters reliably, when 

p<0,05.  

 

Anthocyaninôs are a group of red-blue plant pigments. These pigments are 

characterized by a large pharmacological activity [18]. Our research showed that 

total anthocyanin content essentially 1.3 times higher was in óVitelotteô potato 

tubers than in óBlue Congoô (Figure 1). 

 

 
*ï means market with different letters differ reliably when p<0,05 

 

Figure 1 ï Total anthocyanin content in tubers of potatoes Vitelotteô and óBlue 

Congoô cv. 
 

Boiled potato tubers were evaluated by applying organoleptic methods. 

Potato texture varies in different tissues and locations of the tuber. It depends on 

the chemical composition, structure, cell size and cell wall composition [19]. 

According to evaluation of tasters, texture of boiled óBlue Congoô tuber was 

medium soft while boiled óVitelotteô tuber was medium hard (Figure 2). Having 

evaluated the average evaluations of potato mealy and dryness it was found that 

boiled óBlue Congoô tubers were mealier and drier, and the óVitelotteô tubers 

were slightly mealy and more humid (Figure 2). 

Flavor and aroma of potatoes depend on the amount of relative materials 

and the quantitative relation between them which changes during the processing 

time. Taste of boiled potatoes is influenced by nitrogen, minerals and phenolic 

compounds in potato tubers [20]. In regard to tasters assessments taste of boiled 

óVitelotteô potatoes was clear enough, but taste of óBlue Congoô was strong. 

Having evaluation of the average assessment of the potato structure it was found 
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that structure of boiled óBlue Congoô tuber was rougher, while cooked 

óVitelotteô tuber was softer (Figure 2). 

Characteristics of species, amount of pectic substances, composition 

changes of starch grains influence the potato tuber falling into pieces [19]. The 

potato tuber purpose depends on their falling into pieces (salads, mashed 

potatoes, etc.). Having taken into account the average potato falling into pieces, 

it was found that óBlue Congoô and óVitelotteô potato tubers do not fall into 

pieces (Figure 2).  

 

 
 

Figure 2 ï The average values of potato tuber organoleptic evaluation 

 

Furthermore, characteristics, describing the raw materials and the 

marketable appearance of product, of potato tuber colour, were investigated. 

Raw and boiled tuber luminosity L*, chromaticity coordinates a* (redness), and 

b * (blue) were compared (Table 3).  

Colour of raw materials and the product depends on the colouring 

materials in it. Potato tuber with a blue colour of the flesh was influenced by the 

amount of natural pigments (anthocyanins). Luminosity L* of raw materials as 

well as the product depends on the concentration of colour pigments in them. 

The results of our research showed that the values of higher luminosity 

coordinates L* were in boiled than in raw potato tubers. Raw and boiled tubers 

of óBlue Congoô species were lighter and reached respectively 31.06 NBS and 

31.23 NBS. 2.4 and 1.2 times lower values of the coordinates were found in raw 

and boiled óVitelotteô tubers.  

Values of chromaticity coordinates a* of both the not boiled and boiled 

potatoes were compared. The result of our research showed that these values are 

in the red scale. Increased shade of red was determined in no heat treated óBlue 

Congoô tubers ï 15.86 NBS, while in óVitelotteô tubers it was 1.2 times lower. 

The same trend of red remained in boiled potato tubers as well as the raw 

material, i.e. these values in óVitelotteô and óBlue Congoô were respectively 8.90 

NBS and 12.90 NBS. 

The evaluation of values of colouring coordinates b* of raw materials and 

boiled potato tubers showed that the shade of blue was dominant. Most notable 
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shade of blue was indicated in óBlue Congoô cooked tubers ï - 18.12 NBS while 

in ñVitelotteò it was 1.3 times lower. In raw potato tubers, this shade was less in 

óBlue Congoô than in óVitelotteô, respectively ï 7.59 NBS and -10.45 NBS. 

 

Table 3 ï Colour indicators of raw and boiled potato tubers. 

 

Cultivar Tubers  L*,  NBS a*, NBS b*, NBS 

óVitelotteô raw tubers 12.71Ñ0.13 13.97Ñ0.01 -10.45Ñ0.06 

boiled tubers 26.15Ñ0.12 8.90Ñ0.74 -14.09Ñ0.69 

óBlue 

Congoô 

raw tubers 31.06Ñ1.12 15.86Ñ0.70 -7.59Ñ0.33 

boiled tubers 31.23Ñ0.13 12.90Ñ0.03 -18.12Ñ0.06 

 

CONCLUSIONS 

1. The amounts of dry matter, potassium, crude ash, and anthocyanins 

were substantially higher in óVitelotteô potato tubers while the substantially 

lower nitrates were estimated in the tubers of this species. 

2. Boiled ñBlue Congoò tubers were moderately soft of a rough structure, 

expressed taste, mealier and drier, while óVitelotteô tubers were of the average 

hardness, the softer structure with sufficiently bright flavour, slightly mealy and 

more humid.  

3. In boiled potato tubers more intense values of brightness coordinates 

L* and b* chromaticity coordinates (blue) were determined. Values of colouring 

coordinates a* (redness) were more intense in raw potato tubers.  
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Research on the influence of different temperatures and exposition time 
on potato tuber sprouting was carried out at the Laboratory of Food Raw 
Materials, Agronomic and Zootechnical Research, Faculty of Agronomy, 
Lithuanian University of Agriculture, in the year 2009.  

Chemical analyses of potato tubers were carried out at the Laboratory of 
Chemical Research, Institute of Agriculture, Lithuanian Research Centre for 
Agriculture and Forestry.  

Different temperatures -10ÁC - +50ÁC influenced the tubers sprouting. 
The highest number of sprouts, compared to the primary number of eyes, was 
established in the tubers of potato cv. óGodaô exposed to -10ÁC for 60 min. 
(192.6%) and to +50ÁC for 90 min. (194.7%); and in the tubers of potato cv. 
óSolaraô exposed to -10ÁC for 60 min (126.1%) and to +30ÁC for 60 min 
(167.8%).   

 
Key words: tubers, thermal influence, exposition time, sprouting.  

 
INTRODUCTION  

 
Potato tuber sprouting has been known for a long time. Sprouted potatoes 

develop more rapidly, produce higher and earlier yield. A few sprouting 
methods are available; however, inhibition of apical domination of potato tubers 
in order to stimulate a greater number of stems and leaves per plant has not been 
investigated. The objective of the present study is to induce stress to tubers, 
which will result in more active sprouting process as well and to assess its 
influence on further development of plants.  

Potato (Solanum tuberosum L.) plants ehibit a unique growth pattern. 
They may be propagated by tubers, parts, shoots, draws and seeds. Potatoes are 
commonly propagated by tubers. A potato tuber is a modified stem exhibiting 
the same structure as an over-ground stem. Eyes are arranged around the tuber in 
a spiral shape, whereas the greatest number is concentrated in the upper part of a 
tuber [25]. Naturally, each eye contains some three shoots, and germination of 
the most developed one occurs first of all.  

Sprouting of shoots from tuber eyes starts at the end of the dormancy 
period. First of all, an eye of the upper part sprouts. Sprouting of other shoots 
contained in a tuber eye is blocked. This is called the apical domination effect. If 
tubers are planted within the apical domination period, the potato plant will 
probably grow just one stem overall resulting in low yield [22, 10]. 

mailto:Zivile.Jukneviciene@lzuu.lt
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To produce mature potato yield as early as possible, different tuber 
sprouting methods are applied including the method of temperature influence 
[3]. This method stimulates enzymic activity in a tuber, encourages more rapid 
germination of eyes, shortens the sprouting period and accelerates development 
of a plant. With increasing temperature, however, respiration intensity grows, 
therefore, energy resources of a plant are lost [15, 12].  

Other authors [25] maintain that removal of a dominating shoot (e.g. shoot 
breaking-off) leads to more active sprouting of other shoots contained in an eye, 
however, such stimulation of tuber sprouting has a negative influence on the 
tuber as the latter loses energy, moisture and withers. Quantitative phenological 
observations of over-ground and underground plant parts considering 
environment factors [19] and distinguishing features of cultivars constitute a 
very important step in order to achieve comprehensive understanding of potato 
germination and development [9]. 

Low or high temperatures cause abiotic stress. Depending on the intensity 
and duration of stress, effects on plants may be twofold: positive ï elimination 
of apical dominance and promotion of sprouting, and negative ï lesions on 
plants or even death [2].  

In Lithuania, is recommended to begin sprouting of seed potato tubers in 
March already under conditions of natural light, 35-45 days prior to planting, 
maintaining constant temperature (+12-+15

o
C), but not higher than +17

o
C [16]. 

The aim of the present research is to determine the influence of 
temperatures (down to -10

o
C) and temperatures (up to +50

o
C) and of different 

exposition time on apical dominance elimination, sprouting and development. 
 
MATERIAL AND METHODS  
 

Laboratory studies were carried out at the Laboratory of Food Raw 
Materials, Agronomic and Zootechnical Research, Faculty of Agronomy, 
Lithuanian University of Agriculture, in the year 2009. Research object ï potato 
(Solanum tuberosum L.) cultivar óGodaô and óSolaraô. The test containing 16 
treatments was carried out in three replications according to the following 
scheme:  

 
Treatment Temperature Exposure time 

1. Control +18
o
C 24 h 

2. -10
o
C 30 min. 

3. -10
o
C 60 min. 

4. -10
o
C 90 min. 

5. +5
o
C 30 min. 

6. +5
o
C 60 min. 

7. +5
o
C 90 min. 

8. +30
o
C 30 min. 

9. +30
o
C 60 min. 
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10. +30
o
C 90 min. 

11. +40
o
C 30 min. 

12. +40
o
C 60 min. 

13. +40
o
C 90 min. 

14. +50
o
C 30 min. 

15. +50
o
C 60 min. 

16. +50
o
C 90 min. 

 

Sprouting of potato tubers was assessed visually 21 days after exposure. 

The following was established: number of shoots in the upper, middle and 

bottom parts of a tuber (number and %); mass, by the weight method (in grams 

and %).  

Shortly after exposure, chemical analyses of potato tubers were carried 

out at the Laboratory of Chemical Research, Institute of Agriculture, Lithuanian 

Research Centre for Agriculture and Forestry. The following was established: 

protein content by Kjeldahl method; dry matter content by the weight method.  

Statistical data processing. A standard deviation for research data average 

was computed by ñMS Excelò software. Research data were processed by Anova 

[20].The following symbols were applied in the paper: R05 ï the least significant 

difference at the probability level of 95%. Sx  ï standard error of the mean. 

Sprouting was computed from the initial number of eyes and expressed in 

percent.  

 

RESULTS 

 

Studies on the influence of different temperatures and exposition time on 

potato tubers suggested that combinations with the different impact make 

influence on sprouting of potato tubers. The significant effects of the 

combinations were established.  

The greatest positive result of the thermal treatment influence on tuber 

sprouting was demonstrated by tubers of cultivar óGodaô cooled to -10ÁC for 60 

min (192.6%) and heated in a thermostat at +50ÁC for 90 min (number of the 

shoots sprouted to 194.7% of the number of the eyes contained in a tuber). For 

medium-early potato cv. óSolaraô, the greatest percentage of sprouting, i.e. 

126.1%, was shown by the tubers cooled to -10ÁC for 60 min and heated at + 

30ÁC for 60 min (167.8%) (Figure 1).  
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Figure 1 ï The effect of different temperatures and exposition time on tuber 

sprouting of óGodaô and óSolaraô, 2009 

 

During research, the number of eyes germinated in different parts of 

tubers was assessed. The obtained results demonstrated that the influence of 

different temperatures and exposition time decreased apical domination of 

potato tubers and stimulated sprouting of the shoots developed from side eyes 

[13]. 

The lowest number of the shoots sprouted in the upper part of tubers was 

observed for the treatments (2, 5, 8, 11 and 14) where the influence of 

temperature lasted for 30 minutes (óGodaô). The distribution of eyes sprouted in 

the upper, middle and bottom parts of tubers was as follows: some 30-35%, 30-

55%, from 20 to 45% of the total eyes of the tuber respectively. At exposition 

time of 90 min at +30, +50ÁC, the number of the sprouted eyes demonstrated by 

the upper and middle parts of a tuber was 52-58% and 48-42% respectively. The 

bottom part of a tuber showed no sprouting of eyes as apical domination was 

displayed by tubers.  

Distribution of the shoots sprouted in the upper, middle and bottom parts 

of of óSolaraô tubers was as follows: 42%, 25%, 30% (treatment 2) of the total 

eyes of the tuber respectively; Tubers stored at +30ÁC for 90 min demonstrated 

the following: some 40%, 30%, 30% of the total eyes in the upper, middle and 

bottom parts of tubers respectively [13].  

Temperature that is close to unfavourable one activates inner plant 

response and this may increase plant resistance and stimulate acclimatisation. 

Plant response to temperature changes (frost or heat shock) is the result of gene 

expression [21]. Frost activates genes and increases frost resistance; synthesis of 

more proteins dehydrin replacing membrane conductivity is observed [5, 4]. 

Usually, plant injuries caused by low positive temperature manifest themselves 

in temporary metabolism disorders, whereas negative temperatures may even 
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lead to irreversible changes. Influence of negative temperatures -10ÁC 

exposition time 60 and 90 min of óGodaô; and exposition time 30, 60, 90 min of 

óSolaraô violated the cell structure of tubers. 21 days after the influence of 

different temperature and exposition time, injuries in potato tubers were 

displayed.  

Potato tubers of individual cultivars differ in chemical composition, 

physical properties [7] and response to low storage temperature Changes in 

chemical composition of potatoes established during research are related to the 

influence of storage temperature [14], effect of fertilisation and storage 

conditions [17], and impact of potato treatment with germination inhibitors [23]. 

Different temperature and exposition time made an influence to changes in the 

content of proteins and dry matter of potato tubers.  

 

Table 1 ï The effect of different temperatures and exposition time on the 

chemical composition of óGodaô and óSolaraô tubers, 2009  

 

No. 
Effects of 

combination 

Characteristics, % natural materials 

Proteins Dry matter 

Goda Solara Goda Solara 

1. +18
o
C 1.94 2.19 23.3 20.3 

2. -10
o
C, 30 min. 1.72 2.63 24.3 19.9 

3. -10
o
C, 60 min. 1.67 2.19 24.3 19.6 

4. -10
o
C, 90 min. 1.66 2.30 22.0 21.1 

5. +5
o
C, 30 min. 1.81 2.47 23.8 20.7 

6. +5
o
C, 60 min. 1.75 2.38 23.2 20.4 

7. +5
o
C, 90 min. 2.00 2.13 23.8 20.0 

8. +30
o
C, 30min. 2.19 2.14 25.3 20.0 

9. +30
o
C, 60min. 2.18 2.48 27.0 19.7 

10. +30
o
C, 90min. 1.75 2.33 23.7 21.5 

11. +40
o
C, 30min. 1.94 2.70 24.0 19.1 

12. +40
o
C, 60min. 1.91 2.44 20.0 20.4 

13. +40
o
C, 90min. 2.06 2.34 23.4 18.2 

14. +50
o
C, 30min. 1.99 2.50 24.1 18.9 

15. +50
o
C, 60min. 2.20 2.48 22.0 21.2 

16. +50
o
C, 90min. 1.94 2.69 23.6 20.5 

R05 

Sx  

0.10 0.10 0.09 0.90 

0.04 0.04 0.03 0.31 

 

During investigation, we determined the content of proteins and dry 

matter in different cultivars. Table 1 illustrates the changes in protein and dry 

matter content as influenced by different temperatures and exposition time. 

Significant effects of the treatments were established. The total content of 

proteins in the tubers of cv. óGodaô significantly increased (13%) after exposure 
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to +50ÁC for 60 min. and to +30ÁC for 30 and 60 min. The proteins content in 

the tubers of cv. óSolaraô was established to be the highest after exposure to -

10ÁC for 30 min. ï 20% and after exposure to +40ÁC for 30 min. ï 23% 

temperatures influence.  

Under the influence of temperatures (-10ÁC), the greater content of dry 

matter was observed in tubers of cv. óGodaô compared to the control treatment, 

however, the longer influence at -10ÁC decreased the dry matter content. In 

other treatments, higher dry matter content was observed compared to the 

control treatment. Under the influence of different temperatures, slightly lower 

dry matter content in potato tubers of cv. óSolaraô was observed. The highest dry 

matter content, i.e. 21.1% and 21.5%, was exhibited by the tubers exposed to -

10
o
C for 90 min and to +30

o
C for 90 min respectively. Increase in the dry matter 

content is maintained to demonstrate the sprouting start of tubers [17]. The 

tubers stored at higher temperature consume nutrients more actively and show 

earlier sprouting compared to those stored at lower temperature.  

According to literature [16], the best conditions for potato sprouting are at 

the temperature not higher than +17
o
C, under light, as shoots in this situation are 

short and strong; when temperature increases up to +25
o
C, shoots start 

lignifying, the tops blacken and sprouting becomes loss making as tubers wither 

and stop sprouting. Potato tubers are heat sensitive. Sprouting is one of the 

major factors determining the number of stems that are considered the yield 

limiting element.  

The effects caused by stress factors are determined by treatment intensity 

and duration [2]. Plant response to temperature changes depends on a cultivar, 

physiologic age and development level [11, 1]. The potato tubers stored at 

higher temperature get old physiologically, however, the tubers stored at low 

temperatures both get old and experience a stress. A few potato cultivars 

featuring greater resistance to low temperatures are also available. Low 

temperatures retard the natural ageing processes; however, the injuries caused 

by a stress to less resistant potato cultivars accelerate the ageing processes [18]. 

The results obtained by us have also illustrated that the response of the potatoes 

under investigation to the stress caused by temperatures depended partially on a 

cultivar.  

According to literature, the best way to overcome apical domination and 

to stimulate sprouting of side eyes is to extend storage duration of tubers as long 

as the apical domination period expires. Potato tubers shall be stored at (+4
o
C) 

temperature as long at the apical domination period expires; then temperature 

shall be increased up to (+15
o
C) that should stimulate germination of side eyes. 

For physiologically old potato tubers, however, such a sprouting method may be 

harmful as this way tubers may dehydrate and stop sprouting [6]. Eremeev et al. 

(2003) maintain that the longer is the storage period of seed tubers at high 

temperature the older physiologically they become.  
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CONCLUSIONS 
 

1. Different temperatures ï10ÁC ï +50ÁC influenced the tubers sprouting. 
The highest number of sprouts, in comparison to the primary number of eyes, 
was established in the tubers of potato cv. óGodaô exposed to ï10ÁC for 60 min. 
(192.6%) and to +50ÁC for 90 min. (194.7%); and in the tubers of potato cv. 
óSolaraô ï correspondingly exposed to ï10ÁC for 60 min. (126.1%) and to 
+30ÁC for 60 min. (167.8%). 

2. Analysis of the influence of different temperatures and exposition time 
showed that the percentage of proteins in tubers of cv. óGodaô significantly 
increased ~ 13%, having treated them with +30ÁC for 30 and 60 min., and with 
+50ÁC for 60 min. The tubers of cv. óSolaraô treated with -10ÁC for 30 min. up 
to 20% and with +40ÁC for 30 min. up to 23%, in comparison to the control 
plants. 
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РЕЗЮМЕ 
 

ʇʨʠʤʝʥʝʥʠʝ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʜʣʷ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ 

ʠ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʇʣʘʥʨʠʟ, ʌʠʪʦʮʠʜ, ɼʠʘʟʦʬʠʪ ʠ 

ʌʦʩʬʦʵʥʪʝʨʠʥ ʚ ʫʩʣʦʚʠʷʭ ɿʘʧʘʜʥʦʡ ʃʝʩʦʩʪʝʧʠ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʢʣʫʙʥʝʡ 

ʧʝʨʝʜ ʧʦʩʘʜʢʦʡ, ʨʘʩʪʝʥʠʡ ʚ ʧʝʨʠʦʜ ʙʫʪʦʥʠʟʘʮʠʠ ʠ ʮʚʝʪʝʥʠʷ, ʧʝʨʝʜ 

ʟʘʢʣʘʜʢʦʡ ʥʘ ʭʨʘʥʝʥʠʝ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʩʥʠʞʝʥʠʶ ʧʦʨʘʞʝʥʠ ̫

ʚʦʟʙʫʜʠʪʝʣʷʤʠ ʙʦʣʝʟʥʝʡ ʚ 1,6-2,9 ʨʘʟʘ. ʉʨʝʜʠ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʙʦʣʝʟʥʝʡ 

ʜʦʣʷ ʤʦʢʨʦʡ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʛʥʠʣʠ ʩʦʩʪʘʚʣʷʣʘ 10,2-30,0%, ʬʦʤʦʟʥʦʡ ʛʥʠʣʠ 

- 6,7-16,3%, ʩʫʭʦʡ ʬʫʟʘʨʠʦʟʥʦʡ ʛʥʠʣʠ - 61,3-79,5%. ʋ ʢʣʫʙʥʝʡ, ʧʦʩʘʞʝʥʥʳʭ 

ʚʦ ʚʪʦʨʦʡ ʜʝʢʘʜʝ ʤʘʷ, ʨʘʟʚʠʪʠʝ Fusarium spp. ʚ ʢʦʥʮʝ ʭʨʘʥʝʥʠʷ ʚʦʟʨʦʩʣʦ ʚ 

1,3-1,8 ʨʘʟ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʩʘʜʢʦʡ ʚ ʪʨʝʪʴʝʡ ʜʝʢʘʜʝ ʘʧʨʝʣʷ. ʉʦʚʤʝʩʪʥʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʇʣʘʥʨʠʟʘ ʠ ʈʠʜʦʤʠʣʘ ɻʦʣʜ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʩʥʠʞʝʥʠʶ 

ʙʦʣʝʟʥʝʡ ʚ 1,4-1,7 ʨʘʟ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʜʥʠʤ ʬʫʥʛʠʮʠʜʦʤ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʨʪʦʬʝʣʴ (Solanum tuberosum L.), ʩʨʦʢʠ ʧʦʩʘʜʢʠ, 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ, Pectobacterium carotovorum, Phoma exigua 

 Desm. ,  Fusarium spp., ʭʨʘʥʝʥʠʝ 

 

ВВЕДЕНИЕ 

 

ʋʨʦʞʘʡʥʦʩʪʴ ʠ ʪʦʚʘʨʥʦʩʪʴ ʢʘʨʪʦʬʝʣʷ, ʘ ʪʘʢʞʝ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʨʘʟʚʠʪʠʷ ʟʘʙʦʣʝʚʘʥʠʡ ʢʣʫʙʥʝʡ ʧʨʠ ʭʨʘʥʝʥʠʠ ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʷʤʦʡ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ ʧʨʦʷʚʣʝʥʠʷ ʙʦʣʝʟʥʝʡ ʢʘʨʪʦʬʝʣʷ ʚ ʧʝʨʠʦʜ 

ʚʝʛʝʪʘʮʠʠ [3,5,11]. ʄʝʨʦʧʨʠʷʪʠʷ, ʩʥʠʞʘʶʱʠʝ ʨʘʟʚʠʪʠʝ ʙʦʣʝʟʥʝʡ ʚ 

ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ, ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʠʪʴ ʙʦʣʴʰʝʝ ʯʠʩʣʦ ʟʜʦʨʦʚʳʭ 

ʢʣʫʙʥʝʡ ʩ ʤʠʥʠʤʘʣʴʥʦʡ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴʶ ʢ ʚʦʟʙʫʜʠʪʝʣʷʤ ʙʦʣʝʟʥʝʡ ʠ 

ʨʘʟʚʠʪʠʷ ʠʭ ʚ ʧʝʨʠʦʜ ʭʨʘʥʝʥʠʷ. ʄʠʢʨʦʙʥʳʝ ʩʦʦʙʱʝʩʪʚʘ, ʬʦʨʤʠʨʫʶʱʠʝʩʷ 

ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʨʥʷ ʨʘʩʪʝʥʠʷ ʠ ʚ ʧʨʠʢʦʨʥʝʚʦʡ ʟʦʥʝ ʧʦʯʚʳ ʩʫʱʝʩʪʚʝʥʥʦ 

ʚʣʠʷʶʪ ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ [4,10]. ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʩʝʤʝʥʥʳʭ 

ʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʧʨʦʠʩʭʦʜʠʪ 

ʦʛʨʘʥʠʯʝʥʠʝ ʜʦʤʠʥʠʨʦʚʘʥʠʷ ʬʠʪʦʧʘʪʦʛʝʥʦʚ, ʯʪʦ ʚʣʠʷʝʪ ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ 

ʨʘʩʪʝʥʠʡ. 
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ɺʳʩʦʢʦʘʢʪʠʚʥʳʝ ʰʪʘʤʤʳ ʙʘʢʪʝʨʠʡ Pseudomonas fluorescens, 

Agrobactʝrium radiobacter, Bacillus subtilis ʠ Enterobacter nimipressuralis 32-

3 ̫ ʚʣʷʝʪʩʷ ʰʠʨʦʢʦ ʧʨʠʟʥʘʥʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʘʛʨʦʙʠʦʪʝʭʥʦʣʦʛʠʠ, ʩ ʫʩʧʝʭʦʤ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʳ ʧʨʝʧʘʨʘʪʦʚ ʇʣʘʥʨʠʟ, ʌʠʪʦʮʠʜ, ɼʠʘʟʦʬʠʪ 

ʠ ʌʦʩʬʦʵʥʪʝʨʠʥ ʜʣʷ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʦʪ ʟʘʙʦʣʝʚʘʥʠʡ ʨʘʟʣʠʯʥʦʡ 

ʵʪʠʦʣʦʛʠʠ [1,4,8,12]. ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ ʥʝ ʪʦʣʴʢʦ ʟʘʱʠʱʘʶʪ 

ʨʘʩʪʝʥʠʷ ʦʪ ʬʠʪʦʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʥʦ ʠ ʫʣʫʯʰʘʶʪ ʬʦʩʬʦʨʥʦʝ 

ʧʠʪʘʥʠʝ ʨʘʩʪʝʥʠʡ, ʤʦʙʠʣʠʟʫʷ ʬʦʩʬʘʪ ʠʟ ʪʨʫʜʥʦʨʘʩʪʚʦʨʠʤʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʠ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʬʦʩʬʦʨʘ, ʩʠʥʪʝʟʠʨʫʶʪ ʨʦʩʪʩʪʠʤʫʣʠʨʫʶʱʠʝ 

ʚʝʱʝʩʪʚʘ, ʚʣʠʷʶʪ ʥʘ ʧʨʦʨʘʩʪʘʥʠʝ ʩʝʤʷʥ ʠ ʨʘʟʚʠʪʠʝ ʧʨʦʨʦʩʪʢʦʚ [1,4,10]. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʦʯʚʝʥʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʘʢʪʠʚʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ 

ʨʘʩʪʝʥʠʷʤʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʢʦʧʣʝʥ ʙʦʣʴʰʦʡ ʤʘʪʝʨʠʘʣ ʦ ʤʝʭʘʥʠʟʤʘʭ 

ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʘʩʩʦʮʠʘʪʠʚʥʳʭ ʨʠʟʦʩʬʝʨʥʳʭ ʙʘʢʪʝʨʠʡ ʥʘ 

ʨʘʩʪʝʥʠʷ. ʂ ʪʘʢʠʤ ʤʝʭʘʥʠʟʤʘʤ ʦʪʥʦʩʷʪʩʷ ʬʠʢʩʘʮʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʘʟʦʪʘ, 

ʧʨʦʜʫʮʠʨʦʚʘʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʘʢʪʠʚʠʟʘʮʠʷ 

ʧʦʪʨʝʙʣʝʥʠʷ ʢʦʨʥʷʤʠ ʧʠʪʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʙʠʦʢʦʥʪʨʦʣʴ ʬʠʪʦʧʘʪʦʛʝʥʦʚ 

ʠ ʠʥʜʫʮʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʩʪʝʥʠʡ. 

ʄʘʨʢʝʪʠʥʛ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʚ ʋʢʨʘʠʥʝ  ʪʦʣʴʢʦ ʥʘʯʠʥʘʝʪ ʨʘʟʚʠʚʘʪʴʩʷ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʇʣʘʥʨʠʟʘ, ʌʠʪʦʮʠʜʘ, ɼʠʘʟʦʬʠʪʘ ʠ ʌʦʩʬʦʵʥʪʝʨʠʥʘ ʠʟʫʯʝʥʘ 

ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨʘʭ ʚ ʨʘʟʣʠʯʥʳʭ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥʘʭ, ʥʦ ʚ ʦʩʥʦʚʥʦʤ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ. ʀʤʝʶʱʠʝʩʷ ʚ 

ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʩʚʝʜʝʥʠʷ ʥʝʜʦʩʪʘʪʦʯʥʳ ʜʣʷ ʥʘʜʝʞʥʦʛʦ ʠ 

ʦʙʦʩʥʦʚʘʥʥʦʛʦ ʚʳʙʦʨʘ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʢʘʨʪʦʬʝʣʷ ʩ ʚʳʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʘʯʝʩʪʚʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʣʸʞʢʦʩʪʠ. 

ʊʨʝʙʫʝʪ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʷ ʧʦʣʫʯʝʥʠʷ ʠ ʭʨʘʥʝʥʠʷ 

ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʝʤʝʥʥʦʛʦ ʢʘʨʪʦʬʝʣʷ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʧʦʣʫʯʝʥʠʝ 

ʧʦʩʘʜʦʯʥʳʭ ʢʣʫʙʥʝʡ, ʢʦʪʦʨʳʝ ʦʪʣʠʯʘʣʠʩʴ ʙʳ ʚʳʩʦʢʠʤʠ ʩʦʨʪʦʚʳʤʠ ʠ 

ʧʦʩʝʚʥʳʤʠ ʢʘʯʝʩʪʚʘʤʠ. 

Целью исследований ʙʳʣʦ ʦʙʦʩʥʦʚʘʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʢʘʨʪʦʬʝʣʷ ʩ ʚʳʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ 

ʢʘʯʝʩʪʚʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʣʸʞʢʦʩʪʠ. Задачей ʙʳʣʦ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 

ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʫʯʝʥʠʷ ʠ ʭʨʘʥʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʝʤʝʥʥʦʛʦ ʢʘʨʪʦʬʝʣʷ, 

ʥʘʧʨʘʚʣʝʥʥʦʝ ʥʘ ʧʦʣʫʯʝʥʠʝ ʧʦʩʘʜʦʯʥʳʭ ʢʣʫʙʥʝʡ, ʢʦʪʦʨʳʝ ʙʳ ʦʪʣʠʯʘʣʠʩʴ 

ʙʳ ʚʳʩʦʢʠʤʠ ʩʦʨʪʦʚʳʤʠ ʠ ʧʦʩʝʚʥʳʤʠ ʢʘʯʝʩʪʚʘʤʠ. 

 

МАТЕРИАЛЫ И МЕТОДИКА 

 

ʄʝʪʦʜʠʢʠ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠ ʭʨʘʥʝʥʠʠ 

ʢʘʨʪʦʬʝʣʷ ï ʦʙʱʝʧʨʠʥʷʪʳʝ [2,9,11]. ʀʩʩʣʝʜʦʚʘʣʠ ʙʠʦʧʨʝʧʘʨʘʪʳ ʇʣʘʥʨʠʟ 

(ʥʘ ʦʩʥʦʚʝ ʙʘʢʪʝʨʠʡ Pseudomonas fluorescence ɸʈ-33), ɼʠʘʟʦʬʠʪ ï 

ʙʘʢʪʝʨʠʘʣʴʥʦʝ ʘʟʦʪʥʦʝ ʫʜʦʙʨʝʥʠʝ (ʜʝʡʩʪʚʫʶʱʝʝ ʚʝʱʝʩʪʚʦ - ʙʘʢʪʝʨʠʠ 

Agrobactʝrium radiobacter). ʌʦʩʬʦʨʦʥɻʪʝʨʠʥ ï ʙʠʦʧʨʝʧʘʨʘʪ ʥʘ ʦʩʥʦʚʝ 

ʬʦʩʬʦʨʤʦʙʠʣʠʟʫʶʱʠʭ ʙʘʢʪʝʨʠʡ Enterobacter nimipressuralis 32ï3 (ʌʄɹ-

ʬʦʩʬʦʨʦʤʦʙʠʣʠʟʘʪʦʨ), ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʚ ʙʠʦʣʘʙʦʨʘʪʦʨʠʠ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʠʥʩʧʝʢʮʠʠ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʃʴʚʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ɺ ʢʘʯʝʩʪʚʝ 
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ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʌʠʪʦʮʠʜ (ʥʘ ʦʩʥʦʚʝ Bacillus 

subtilis), ʭʠʤʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ï ʈʠʜʦʤʠʣ ɻʦʣʜ ʄʎ 68WG. ʂʘʨʪʦʬʝʣʴ 

(ʨʘʥʥʝʩʧʝʣʳʡ ʩʦʨʪ ʉʢʘʨʙʥʠʮʘ ʠ ʩʨʝʜʥʝʩʧʝʣʳʡ ʩʦʨʪ ʃʠʣʝʷ), ʫʯʠʪʳʚʘʷ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʜʦʞʜʣʠʚʳʝ ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʃʴʚʦʚʱʠʥʳ, ʚʝʩʥʦʡ 

ʩʘʞʘʣʠ ʚ ʪʨʝʪʴʝʡ ʜʝʢʘʜʝ ʘʧʨʝʣʷ, ʚʪʦʨʦʡ ʠ ʪʨʝʪʴʝʡ ʜʝʢʘʜʝ ʤʘʷ. ʇʨʝʧʘʨʘʪʘʤʠ 

ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ ʩʥʘʯʘʣʘ ʢʣʫʙʥʠ ʧʝʨʝʜ ʧʦʩʘʜʢʦʡ, ʧʦʟʞʝ ʨʘʩʪʝʥʠʷ ʚ ʧʝʨʠʦʜ 

ʙʫʪʦʥʠʟʘʮʠʠ ʠ ʮʚʝʪʝʥʠʷ, ʢʣʫʙʥʠ ʧʝʨʝʜ ʟʘʢʣʘʜʢʦʡ ʥʘ ʭʨʘʥʝʥʠʝ. ʋʨʦʞʘʡ 

ʩʦʙʠʨʘʣʠ ʚ ʪʨʝʪʴʝʡ ʜʝʢʘʜʝ ʘʚʛʫʩʪʘ-ʚʪʦʨʦʡ ʜʝʢʘʜʝ ʩʝʥʪʷʙʨʷ ʠ ʭʨʘʥʠʣʠ 7-8 

ʤʝʩʷʮʝʚ (ʜʦ ʧʦʩʘʜʢʠ) ʚ ʭʨʘʥʠʣʠʱʘʭ ʙʝʟ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʦʭʣʘʞʜʝʥʠʷ. 

ʆʜʥʘʢʦ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʪʨʝʪʴʝʛʦ ʩʨʦʢʘ ʧʦʩʘʜʢʠ (ʢʦʥʝʮ ʤʘʷ) 

ʧʨʦʚʦʜʠʣʠ ʪʦʣʴʢʦ ʚ 2009 ʛʦʜʫ, ʧʦʪʦʤʫ ʯʪʦ ʦʥ ʦʢʘʟʘʣʩʷ ʥʝʧʨʠʛʦʜʥʳʤ ʩ 

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʩʪʦʨʦʥʳ (ʥʠʟʢʘʷ ʫʨʦʞʘʡʥʦʩʪʴ), ʧʦʵʪʦʤʫ ʝʛʦ ʠʩʢʣʶʯʠʣʠ ʠʟ 

ʩʭʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

 

РЕЗУЛЬТАТЫ ИССЛЕДОВАНИЙ 

 

ʆʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʬʘʢʪʦʨʦʚ ʥʝʚʳʩʦʢʠʭ ʫʨʦʞʘʝʚ ʢʘʨʪʦʬʝʣʷ ʚʦ ʚʩʝʭ 

ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥʘʭ ʋʢʨʘʠʥʳ ʷʚʣʷʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʝʤʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ, ʧʨʝʞʜʝ 

ʚʩʝʛʦ, ʫʤʝʥʴʰʝʥʠʝʤ ʦʙʲʝʤʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʝʤʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, 

ʚʳʨʘʱʝʥʥʦʛʦ ʚ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ ʩ ʥʠʟʢʦʡ ʠʥʬʝʢʮʠʦʥʥʦʡ 

ʥʘʛʨʫʟʢʦʡ, ʦʪʩʫʪʩʪʚʠʝʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʛʣʘʤʝʥʪʘ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʦʨʠʛʠʥʘʣʴʥʳʭ, ʵʣʠʪʥʳʭ ʩʝʤʷʥ [5]. ʂʘʢ ʩʣʝʜʩʪʚʠʝ, ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʪʦʚʘʨʥʦʛʦ ʢʘʨʪʦʬʝʣʷ ʠʩʧʦʣʴʟʫʶʪ ʤʘʣʦʧʨʦʜʫʢʪʠʚʥʳʝ 

ʧʦʩʘʜʦʯʥʳʝ ʢʣʫʙʥʠ, ʧʦʨʘʞʝʥʥʳʝ ʚʦʟʙʫʜʠʪʝʣʷʤʠ ʙʦʣʝʟʥʝʡ. ɺʦʟʙʫʜʠʪʝʣʠ 

ʙʘʢʪʝʨʠʘʣʴʥʦʡ Pectobacterium carotovorum subsp. carotovorum (Jones 1901) 

Hauben et al. 1999 emend. Gardan et al. 2003, ʬʦʤʦʟʥʦʡ Phoma exigua Desm. 

ʠ ʬʫʟʘʨʠʦʟʥʦʡ ʩʫʭʠʭ ʛʥʠʣʝʡ Fusarium spp. ʚʳʟʳʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʫʙʳʪʢʠ 

ʧʨʠ ʭʨʘʥʝʥʠʠ ʢʘʨʪʦʬʝʣʷ [3,8]. 

ʉʦʛʣʘʩʥʦ ʥʘʰʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʥʘ ʜʣʠʪʝʣʴʥʦʝ ʭʨʘʥʝʥʠʝ ʚ 

ʧʣʦʜʦʦʚʦʱʝʭʨʘʥʠʣʠʱʘ ʤʦʞʝʪ ʧʦʩʪʫʧʘʪʴ ʚ ʩʨʝʜʥʝʤ 4ï11% ʥʝʩʪʘʥʜʘʨʪʥʳʭ 

ʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ [5ï8]. ɺ ʩʪʘʥʜʘʨʪʥʦʡ ʧʘʨʪʠʠ ʚ ʦʩʥʦʚʥʦʤ ʥʘʙʣʶʜʘʝʪʩʷ 

ʥʘʣʠʯʠʝ ʦʧʨʝʜʝʣʝʥʥʦʡ ʯʘʩʪʠ ʧʨʦʜʫʢʮʠʠ ʩ ʪʝʤʠ ʠʣʠ ʠʥʳʤʠ ʜʦʧʫʩʢʘʤʠ 

(ʤʝʭʘʥʠʯʝʩʢʠ ʧʦʚʨʝʞʜʝʥʥʳʤʠ, ʧʦʨʘʞʝʥʥʳʤʠ ʚʦʟʙʫʜʠʪʝʣʷʤʠ ʙʦʣʝʟʥʝʡ) ʜʦ 

6-12%. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʩʝʛʦ ʥʘ ʭʨʘʥʝʥʠʝ ʟʘʢʣʘʜʳʚʘʝʪʩʷ ʚ 10ï23% 

ʜʝʬʝʢʪʥʳʭ ʢʣʫʙʥʝʡ. ʉʨʝʜʠ ʥʝʩʪʘʥʜʘʨʪʥʦʡ ʯʘʩʪʠ ʥʘʠʙʦʣʴʰʠʡ ʧʨʦʮʝʥʪ 

ʩʦʩʪʘʚʣʷʶʪ ʙʦʣʴʥʳʝ ʢʣʫʙʥʠ (ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʦʙʳʢʥʦʚʝʥʥʦʡ ʧʘʨʰʠ, 

ʬʫʟʘʨʠʦʟʥʦʡ ʠ ʬʦʤʦʟʥʦʡ ʛʥʠʣʝʡ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ 3,2-6,6%). ʕʪʦ, ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʭʫʜʰʝʥʠʶ ʣʝʞʢʦʩʪʠ ʢʘʨʪʦʬʝʣʷ. ʇʘʨʪʠʷ ʩ 

ʥʘʠʚʳʩʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʙʦʣʴʥʳʭ ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʢʣʫʙʥʝʡ ʚ ʥʘʯʘʣʝ 

ʭʨʘʥʝʥʠʷ ʚ ʤʘʨʪʝ ʠʤʝʣʘ 25,4% ʙʦʣʴʥʳʭ ʢʣʫʙʥʝʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 10,4-

15,6% ʦʩʪʘʣʴʥʳʭ. ʇʦʩʘʜʢʘ ʟʘʨʘʞʝʥʥʳʭ ʩʝʤʝʥʥʳʭ ʢʣʫʙʥʝʡ ʧʨʠʚʦʜʠʪ ʢ 

ʚʳʧʘʜʘʤ ʜʦ 24% ʨʘʩʪʝʥʠʡ, ʦʪʩʪʘʚʘʥʠʝ ʠʭ ʚ ʨʘʟʚʠʪʠʠ (ʥʘ 10-40%), ʯʪʦ 

ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʥʝʜʦʙʦʨ ʫʨʦʞʘʷ (ʜʦ 14%). 
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ɺʦʟʙʫʜʠʪʝʣʠ ʙʘʢʪʝʨʠʘʣʴʥʦʡ Pectobacterium carotovorum subsp. 

carotovorum   (Jones 1901) Hauben et al. 1999 emend. Gardan et al. 2003, 

ʬʦʤʦʟʥʦʡ Phoma exigua Desm. ʠ ʬʫʟʘʨʠʦʟʥʦʡ ʩʫʭʠʭ ʛʥʠʣʝʡ Fusarium spp. 

ʚ̫ʣʣ̫ʠʩʴ ʦʜʥʠʤʠ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ ʟʥʘʯʠʪʝʣʴʥʳʭ ʧʦʪʝʨʴ ʠ ʫʭʫʜʰʝʥʠʷ 

ʢʘʯʝʩʪʚʘ ʢʣʫʙʥʝʡ. ʉʨʝʜʠ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʙʦʣʝʟʥʝʡ ʥʘ ʜʦʣʶ ʤʦʢʨʦʡ 

ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʛʥʠʣʠ ʧʨʠʭʦʜʠʣʦʩʴ 14,3ï30,0%, ʬʦʤʦʟʥʦʡ ʛʥʠʣʠ ï 6,7ï

16,3%, ʩʫʭʦʡ ʬʫʟʘʨʠʦʟʥʦʡ ʛʥʠʣʠ ï 62,5ï71,1%. ʅʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʡ ʩʨʝʜʠ ʙʦʣʝʟʥʝʡ ʚ ʢʦʥʮʝ ʭʨʘʥʝʥʠʷ ʙʳʣʘ ʩʫʭʘʷ 

ʬʫʟʘʨʠʦʟʥʘʷ ʛʥʠʣʴ. 

ʇʨʠʤʝʥʝʥʠʝ ʧʨʝʧʘʨʘʪʦʚ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ (ʇʣʘʥʨʠʟ, ʌʠʪʦʮʠʜ, 

ɼʠʘʟʦʬʠʪ ʠ ʌʦʩʬʦʵʥʪʝʨʠʥ) ʠ ʭʠʤʠʯʝʩʢʦʛʦ (ʈʠʜʦʤʠʣɻʦʣʜ ʄʎ 68WG) 

ʥʘʧʨʘʚʣʝʥʠʷ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʢʣʫʙʥʝʡ ʧʝʨʝʜ ʧʦʩʘʜʢʦʡ, ʨʘʩʪʝʥʠʡ ʚ ʧʝʨʠʦʜ 

ʙʫʪʦʥʠʟʘʮʠʠ ʠ ʮʚʝʪʝʥʠʷ, ʢʣʫʙʥʝʡ ʧʝʨʝʜ ʟʘʢʣʘʜʢʦʡ ʥʘ ʭʨʘʥʝʥʠʝ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʩʥʠʞʝʥʠʶ ʧʦʨʘʞʝʥʠʷ ʚʦʟʙʫʜʠʪʝʣʷʤʠ ʙʦʣʝʟʥʝʡ. ɺ 

ʫʩʣʦʚʠʷʭ ɿʘʧʘʜʥʦʡ ʣʝʩʦʩʪʝʧʠ ʢʦʣʠʯʝʩʪʚʦ ʧʦʨʘʞʸʥʥʳʭ ʢʣʫʙʥʝʡ ʚ ʢʦʥʮʝ 

ʭʨʘʥʝʥʠʷ ʙʳʣʦ ʤʝʥʴʰʠʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤʠ ʚʘʨʠʘʥʪʘʤʠ ʚ 1,6ï

2,9 ʨʘʟʘ (ʪʘʙʣʠʮʘ 1), ɿʘʧʘʜʥʦʛʦ ʇʦʣʝʩʴʷ ï ʚ 1,6ï2,2 ʨʘʟʘ (ʪʘʙʣʠʮʘ 2), 

ʂʘʨʧʘʪ ï ʚ 1,2ï2,7 ʨʘʟʘ (ʪʘʙʣʠʮʘ 3), ʇʨʝʜʛʦʨʴʷ ʂʘʨʧʘʪ 1,9ï2,2 ʨʘʟʘ 

(ʪʘʙʣʠʮʘ 4). 

ɺ ʫʩʣʦʚʠʷʭ ʂʘʨʧʘʪ ʫ ʩʦʨʪʘ ʃʠʣʝʷ ʧʝʨʚʦʛʦ ʩʨʦʢʘ ʧʦʩʘʜʢʠ ʙʳʣʦ ʚ 1,3ï

1,8 ʨʘʟ ʤʝʥʴʰʝ ʢʣʫʙʥʝʡ, ʧʦʨʘʞʸʥʥʳʭ ʙʦʣʝʟʥʷʤʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʣʫʙʥʷʤʠ, 

ʧʦʩʘʞʝʥʥʳʤʠ ʚʦ ʚʪʦʨʦʡ ʜʝʢʘʜʝ ʤʘʷ. ʋ ʩʦʨʪʘ ʉʢʘʨʙʥʠʮʘ ʩʨʦʢ ʧʦʩʘʜʢʠ ʚ 

ʦʩʥʦʚʥʦʤ ʧʦʚʣʠʷʣ ʥʘ ʨʘʟʚʠʪʠʝ ʬʦʤʦʟʥʦʡ ʛʥʠʣʠ (ʢʦʣʠʯʝʩʪʚʦ ʧʦʚʨʝʞʜʸʥʥʳʭ 

ʢʣʫʙʥʝʡ ʫʚʝʣʠʯʠʣʦʩʴ ʚ 5 ʨʘʟ). ɺ ʫʩʣʦʚʠʷʭ ɿʘʧʘʜʥʦʛʦ ʇʦʣʝʩʴʷ ʫ ʩʦʨʪʘ 

ʃʠʣʝʷ ʨʘʟʚʠʪʠʝ Fusarium spp.ʚ ʢʦʥʮʝ ʭʨʘʥʝʥʠʷ ʫʚʝʣʠʯʠʣʦʩʴ ʚ 1,6 ʨʘʟʘ, 

ʬʦʤʦʟʥʦʡ ʛʥʠʣʠ - ʚ 4 ʨʘʟʘ, ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʛʥʠʣʠ ʦʩʪʘʚʘʣʦʩʴ ʙʝʟ ʠʟʤʝʥʝʥʠʡ 

ʚ ʢʣʫʙʥʷʭ, ʧʦʩʘʞʝʥʥʳʭ ʚʦ ʚʪʦʨʦʡ ʜʝʢʘʜʝ ʤʘʷ. ʋ ʩʦʨʪʘ ʉʢʘʨʙʥʠʮʘ ʩʨʦʢ 

ʧʦʩʘʜʢʠ ʚ ʦʩʥʦʚʥʦʤ ʥʝ ʧʦʚʣʠʷʣ ʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʙʦʣʝʟʥʝʡ ʧʨʠ 

ʭʨʘʥʝʥʠʠ. ʋ ʢʣʫʙʥʝʡ, ʧʦʩʘʞʝʥʥʳʭ ʚʦ ʚʪʦʨʦʡ ʜʝʢʘʜʝ ʤʘʷ, ʚ ɿʘʧʘʜʥʦʡ 

ʃʝʩʦʩʪʝʧʠ ʨʘʟʚʠʪʠʝ Fusarium spp. ʚ ʢʦʥʮʝ ʭʨʘʥʝʥʠʷ ʚʦʟʨʦʩʣʦ ʚ 1,3ï1,8 ʨʘʟ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʩʘʜʢʦʡ ʚ ʪʨʝʪʴʝʡ ʜʝʢʘʜʝ ʘʧʨʝʣʷ.  

ʅʘʠʤʝʥʴʰʝʝ ʨʘʟʚʠʪʠʝ ʙʦʣʝʟʥʝʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ (ʙʝʟ 

ʦʙʨʘʙʦʪʢʠ), ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʢʦʥʪʨʦʣʝʤ (ʌʠʪʦʮʠʜ) ʠ ʭʠʤʠʯʝʩʢʠʤ ʢʦʥʪʨʦʣʝʤ 

(ʈʠʜʦʤʠʣ ɻʦʣʜ) ʥʘʙʣʶʜʘʣʦʩʴ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʢʦʤʧʦʟʠʮʠʠ ʙʠʦʧʨʝʧʘʨʘʪʦʚ 

ʇʣʘʥʨʠʟ, ɼʠʘʟʦʬʠʪ ʠ ʌʦʩʬʦʵʥʪʝʨʠʥ (2,0-2,5 +0,2 +0,2 ʣ/ʪ).  

ʇʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢ ʥʝʤʫ ʧʨʠʙʣʠʞʘʣʩʷ ʚʘʨʠʘʥʪ ʩ ʦʙʨʘʙʦʪʢʦʡ 

ʇʣʘʥʨʠʟʦʤ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 2,0ï2,5 ʣ/ʪ. 

ʊʘʢʞʝ ʥʘʙʣʶʜʘʣʦʩʴ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʭʠʤʠʯʝʩʢʦʛʦ 

ʬʫʥʛʠʮʠʜʘ ʈʠʜʦʤʠʣ ɻʦʣʜ ʧʨʠ ʝʛʦ ʩʦʚʤʝʩʪʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩ ʇʣʘʥʨʠʟʦʤ 

(ʧʦʨʘʞʝʥʥʦʩʪʴ ʙʦʣʝʟʥʷʤʠ ʚ ʩʨʝʜʥʝʤ ʩʥʠʟʠʣʘʩʴ ʚ 1,4ï1,9 ʨʘʟʘ).  
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ЗАКЛЮЧЕНИЕ 
 

ʋʚʝʣʠʯʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, 

ʵʬʬʝʢʪʠʚʥʦʝ ʠ ʦʛʨʘʥʠʯʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʜʦʙʨʝʥʠʡ ʠ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ 

ʨʘʩʪʝʥʠʡ, ʘ ʪʘʢʞʝ ʧʦʚʳʰʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʘʜʘʧʪʘʮʠʠ ʨʘʩʪʝʥʠʡ ʢ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʤ 

ʚʦʟʜʝʡʩʪʚʠʷʤ ʷʚʣʷʶʪʩʷ ʘʢʪʫʘʣʴʥʳʤʠ ʜʣʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʘ ʪʘʢʞʝ ʜʣʷ 

ʨʝʰʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʠ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʆʩʦʙʝʥʥʦ 

ʚʘʞʥʳʤʠ ʜʣʷ ʨʝʰʝʥʠʷ ʵʪʠʭ ʟʘʜʘʯ ʷʚʣʷʪʁʩʷ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ 

ʠ ʧʨʠʝʤʳ, ʢʦʪʦʨʳʝ ʦʩʥʦʚʘʥʳ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʦʪʝʥʮʠʘʣʘ ʨʘʩʪʝʥʠʡ ʠ 

ʧʦʯʚʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʨʘʩʪʠʪʝʣʴʥʦ-ʤʠʢʨʦʙʥʳʭ ʩʠʩʪʝʤ.  

ʇʨʠʤʝʥʝʥʠʝ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʜʣʷ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʠ 

ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʇʣʘʥʨʠʟ, ʌʠʪʦʮʠʜ, ɼʠʘʟʦʬʠʪ ʠ ʌʦʩʬʦʵʥʪʝʨʠʥ ʚ 

ʫʩʣʦʚʠʷʭ ɿʘʧʘʜʥʦʡ ʃʝʩʦʩʪʝʧʠ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʢʣʫʙʥʝʡ ʧʝʨʝʜ ʧʦʩʘʜʢʦʡ, 

ʨʘʩʪʝʥʠʡ ʚ ʧʝʨʠʦʜ ʙʫʪʦʥʠʟʘʮʠʠ ʠ ʮʚʝʪʝʥʠʷ, ʧʝʨʝʜ ʟʘʢʣʘʜʢʦʡ ʥʘ ʭʨʘʥʝʥʠʝ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʩʥʠʞʝʥʠʶ ʧʦʨʘʞʝʥʠʝ ʚʦʟʙʫʜʠʪʝʣʷʤʠ ʙʦʣʝʟʥʝʡ ʚ 1,6ï2,9 

ʨʘʟʘ. ʉʨʝʜʠ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʙʦʣʝʟʥʝʡ ʜʦʣʷ ʤʦʢʨʦʡ ʙʘʢʪʝʨʠʘʣʴʥʦʡ 

ʛʥʠʣʠ ʩʦʩʪʘʚʣʷʣʘ 10,2ï30,0%, ʬʦʤʦʟʥʦʡ ʛʥʠʣʠ ï 6,7ï16,3%, ʩʫʭʦʡ  
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ʊʘʙʣʠʮʘ 1 ï ʇʦʨʘʞʝʥʥʦʩʪʴ ʙʦʣʝʟʥʷʤʠ ʢʣʫʙʥʝʡ ʧʨʠ ʭʨʘʥʝʥʠʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʨʦʢʘ ʧʦʩʘʜʢʠ ʠ ʦʙʨʘʙʦʪʢʠ ʠʭ 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ, % (2009 ï 2012 ʛʛ., ɿʘʧʘʜʥʘʷ ʃʝʩʦʩʪʝʧʴ) 

 

ɺʘʨʠʘʥʪ 

ʦʧʳʪʘ 

ʩʦʨʪ ʃʠʣʝʷ ʩʦʨʪ ʉʢʘʨʙʥʠʮʘ 

1-ʡ 2-ʡ 1-ʡ 2-ʡ 

ɺʠʜ ʙʦʣʝʟʥʠ ɺʠʜ ʙʦʣʝʟʥʠ ɺʠʜ ʙʦʣʝʟʥʠ ɺʠʜ ʙʦʣʝʟʥʠ 

ʄɹɻ
*
 ʌɻ

*
 ʉʌɻ

*
 ʚʩʝʛʦ ʄɹɻ

*
 ʌɻ

*
 ʉʌɻ

*
 ʚʩʝʛʦ ʄɹɻ

*
 ʌɻ

*
 ʉʌɻ

*
 ʚʩʝʛʦ ʄɹɻ ʌɻ ʉʌɻ ʚʩʝʛʦ 

ɹʝʟ 

ʦʙʨʘʙʦʪʢʠ 

(ʢʦʥʪʨʦʣʴ) 

3,5 0,1 3,0 6,6 2,1 0,5 4,8 7,4 2,1 0,6 3,3 6,0 1,9 0,9 4,8 7,6 

ʌʠʪʦʮʠʜ, 

1ʣ/ʪ 
0,5 0,7 2,5 3,7 1,2 0,6 3,8 5,6 0,3 1,0 3,0 4,3 0,6 0,1 4,1 4,8 

ʈʠʜʦʤʠʣɻʦʣʜ 

ʄʎ 68 WG 
1,8 0,6 1,9 4,3 1,6 1,8 3,7 7,1 2,5 0,2 2,8 5,5 1,8 1,4 2,7 5,9 

ʇʣʘʥʨʠʟ (1,0 

ʣ/ʪ) 
0,2 0,4 1,8 2,4 1,1 1,0 3,7 5,8 1,7 0,2 2,9 4,7 1,6 0,6 3,3 

5,5 

ʇʣʘʥʨʠʟ (1,5 

ʣ/ʪ) 
0,7 0,7 1,6 3,0 0,6 0,8 3,5 4,9 1,2 0,1 3,1 4,4 1,9 1,7 2,8 6,4 

ʇʣʘʥʨʠʟ (2,0 

ʣ/ʪ) 
0,5 0,2 1,6 2,3 0,6 0,6 3,2 4,4 0,0 0,9 1,8 2,7 1,4 0,3 3,9 5,5 

ʇʣʘʥʨʠʟ (2,5 

ʣ/ʪ) 
0,7 0,2 1,6 2,5 0,9 0,7 3,3 4,9 0,0 0,3 1,9 2,2 1,4 0,5 3,3 5,2 

ʇʣʘʥʨʠʟ + 

ɼʠʘʟʦʬʠʪ + 

ʌʄɹ 

(1,0+0,2+0,2 

ʣ/ʪ) 

0,1 0,6 2,0 2,7 0,7 0,7 2,7 4,1 0,1 0,5 2,2 2,8 0,6 0,8 2,8 4,2 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 1 

ʇʣʘʥʨʠʟ + 

ɼʠʘʟʦʬʠʪ + 

ʌʄɹ (1,5 + 

0,2 +0,2 ʣ/ʪ) 

0,6 0,3 2,0 2,9 1,3 0,6 2,9 4,8 0,1 0,5 1,6 2,2 0,4 0,8 3,0 4,2 

ʇʣʘʥʨʠʟ + 

ɼʠʘʟʦʬʠʪ + 

ʌʄɹ (2,0 + 

0,2+ 0,2 ʣ/ʪ) 

0,0 0,4 1,5 1,9 0,3 0,7 3,1 4,1 0,0 0,4 1,8 2,2 0,9 0,5 2,5 3,9 

ʇʣʘʥʨʠʟ + 

ɼʠʘʟʦʬʠʪ + 

ʌʄɹ (2,5 + 

0,2 + 0,2 ʣ/ʪ) 

0,3 0,4 1,8 2,5 0,3 0,7 3,1 4,1 0,0 0,7 2,2 2,8 0,2 1,8 2,5 4,5 

ʇʣʘʥʨʠʟ + 

ʈʠʜʦʤʠʣɻʦʣʜ 

ʄʎ 68WG 

(2,0 +2,5 ʣ/ʪ) 

0,2 0,7 2,0 2,9 0,5 1,2 3,1 4,8 0,0 0,3 2,9 3,2 0,6 0,4 3,3 

4,3 

ʅʉʈ05    1,2    1,1    1,3    1,2 

ʉʨʝʜʥʝʝ 0,7 0,5 1,9 3,1 0,9 0,8 3,4 5,2 0,7 0,5 2,5 3,7 1,1 0,8 3,3 5,2 

 
ʄɹɻ

* 
- ʤʦʢʨʘʷ ʙʘʢʪʝʨʠʘʣʴʥʘʷ ʛʥʠʣʴ, ʌɻ

*
 - ʬʦʤʦʟʥʘʷ ʛʥʠʣʴ, ʉʌɻ

* 
- ʩʫʭʘʷ ʬʫʟʘʨʠʦʟʥʘʷ ʛʥʠʣʴ 
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ʊʘʙʣʠʮʘ 2 ï ʇʦʨʘʞʝʥʥʦʩʪʴ ʙʦʣʝʟʥʷʤʠ ʢʣʫʙʥʝʡ ʧʨʠ ʭʨʘʥʝʥʠʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʨʦʢʘ ʧʦʩʘʜʢʠ ʠ ʦʙʨʘʙʦʪʢʠ ʠʭ 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ, % (2009 ï 2012 ʛʛ., ɿʘʧʘʜʥʦʝ ʇʦʣʝʩʴʝ) 
 

ɺʘʨʠʘʥʪ ʦʧʳʪʘ 

ʩʦʨʪ ʃʠʣʝʷ ʩʦʨʪ ʉʢʘʨʙʥʠʮʘ 

1-ʡ 2-ʡ 1-ʡ 2-ʡ 

ɺʠʜ ʙʦʣʝʟʥʠ ɺʠʜ ʙʦʣʝʟʥʠ ɺʠʜ ʙʦʣʝʟʥʠ ɺʠʜ ʙʦʣʝʟʥʠ 

ʄɹɻ
*
 ʌɻ

*
 ʉʌɻ

*
 ʚʩʝʛʦ ʄɹɻ

*
 ʌɻ

*
 ʉʌɻ

*
 ʚʩʝʛʦ ʄɹɻ

*
 ʌɻ

*
 ʉʌɻ

*
 ʚʩʝʛʦ ʄɹɻ ʌɻ ʉʌɻ ʚʩʝʛʦ 

ɹʝʟ 

ʦʙʨʘʙʦʪʢʠ(ʢʦʥʪʨʦʣʴ) 
2,5 0,5 3,7 6,7 3,1 0,8 5,4 9,3 2,7 0,2 3,4 6,4 1,8 0,5 3,9 6,2 

ʌʠʪʦʮʠʜ, 1ʣ/ʪ 0,7 0,0 2,6 3,3 0,6 0,4 4,7 5,7 0,5 0,2 2,8 3,5 0,0 0,5 3,6 4,1 

ʈʠʜʦʤʠʣɻʦʣʜ ʄʎ 68 

WG 
0,4 0,1 2,0 2,6 1,6 1,0 3,1 5,7 2,1 0,4 2,9 5,4 1,8 1,0 2,8 5,6 

ʇʣʘʥʨʠʟ (1,0 ʣ/ʪ) 0,2 0,1 2,6 2,9 1,5 0,1 3,4 5,1 1,8 0,1 2,1 4,1 1,0 0,1 3,3 4,4 

ʇʣʘʥʨʠʟ (1,5 ʣ/ʪ) 1,1 0,1 2,1 3,3 0,0 1,3 3,4 4,7 2,2 0,2 2,2 4,6 0,8 0,9 3,0 4,7 

ʇʣʘʥʨʠʟ (2,0 ʣ/ʪ) 0,8 0,2 1,6 2,6 0,3 0,0 2,6 2,9 0,7 0,3 2,7 3,7 0,9 0,1 2,3 3,2 

ʇʣʘʥʨʠʟ (2,5 ʣ/ʪ) 0,9 0,4 1,7 3,1 0,1 1,0 3,3 4,4 0,6 0,3 1,9 2,9 0,4 0,5 2,2 3,2 

ʇʣʘʥʨʠʟ + ɼʠʘʟʦʬʠʪ 

+ ʌʄɹ (1,0+0,2+0,2 

ʣ/ʪ) 

0,2 0,1 2,0 2,3 0,4 1,0 2,1 3,5 0,9 0,4 1,7 3,0 0,2 0,2 2,6 

3,1 

ʇʣʘʥʨʠʟ + ɼʠʘʟʦʬʠʪ 

+ ʌʄɹ (1,5 + 0,2 

+0,2 ʣ/ʪ) 

0,5 0,3 1,6 2,4 0,0 0,7 3,3 4,1 1,4 0,6 3,3 5,3 0,5 0,3 2,6 3,3 

ʇʣʘʥʨʠʟ + ɼʠʘʟʦʬʠʪ 

+ ʌʄɹ (2,0 + 0,2+ 

0,2 ʣ/ʪ) 

0,5 0,0 1,8 2,4 0,0 1,1 2,8 3,9 0,1 0,0 2,2 2,3 0,3 0,1 2,0 2,4 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 2 

ʇʣʘʥʨʠʟ + 

ɼʠʘʟʦʬʠʪ + ʌʄɹ 

(2,5 + 0,2 + 0,2 ʣ/ʪ) 

0,2 0,0 1,5 1,7 0,2 0,9 3,3 4,4 0,8 0,0 2,3 3,0 0,2 0,2 2,1 2,5 

ʇʣʘʥʨʠʟ + 

ʈʠʜʦʤʠʣɻʦʣʜ ʄʎ 

68WG (2,0 +2,5 

ʣ/ʪ) 

0,8 0,7 1,3 2,8 0,6 1,6 2,9 5,1 0,7 0,3 2,5 3,5 0,5 0,2 2,6 3,3 

ʅʉʈ05    1,3    1,2    1,2    1,1 

ʉʨʝʜʥʝʝ 0,7 0,2 2,1 3,0 0,7 0,8 3,4 4,9 1,2 0,3 2,5 4,0 0,7 0,4 2,7 3,8 
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ʊʘʙʣʠʮʘ 3 ï ʇʦʨʘʞʝʥʥʦʩʪʴ ʙʦʣʝʟʥʷʤʠ ʢʣʫʙʥʝʡ ʧʨʠ ʭʨʘʥʝʥʠʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʨʦʢʘ ʧʦʩʘʜʢʠ ʠ ʦʙʨʘʙʦʪʢʠ ʠʭ 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ, % (2009 ï 2012 ʛʛ., ʂʘʨʧʘʪʳ) 

 

ɺʘʨʠʘʥʪ 

ʦʧʳʪʘ 

ʩʦʨʪ ʃʠʣʝʷ ʩʦʨʪ ʉʢʘʨʙʥʠʮʘ 

1-ʡ 2-ʡ 1-ʡ 2-ʡ 

ɺʠʜ ʙʦʣʝʟʥʠ ɺʠʜ ʙʦʣʝʟʥʠ ɺʠʜ ʙʦʣʝʟʥʠ ɺʠʜ ʙʦʣʝʟʥʠ 

ʄɹɻ
*
 ʌɻ

*
 ʉʌɻ

*
 ʚʩʝʛʦ ʄɹɻ

*
 ʌɻ

*
 ʉʌɻ

*
 ʚʩʝʛʦ ʄɹɻ

*
 ʌɻ

*
 ʉʌɻ

*
 ʚʩʝʛʦ ʄɹɻ ʌɻ ʉʌɻ ʚʩʝʛʦ 

ɹʝʟ 

ʦʙʨʘʙʦʪʢʠ 

(ʢʦʥʪʨʦʣʴ) 

1,7 0,4 4,6 6,7 2,4 0,5 4,8 7,7 1,8 0,2 5,1 7,2 0,6 1,2 5,6 7,4 

ʌʠʪʦʮʠʜ, 

1ʣ/ʪ 
0,7 0,0 3,5 4,2 1,4 0,1 3,9 5,4 0,2 0,7 3,8 4,7 0,6 1,3 4,6 6,5 

ʈʠʜʦʤʠʣɻʦʣʜ 

ʄʎ 68 WG 
0,2 0,4 4,1 4,7 2,0 0,0 4,6 6,6 1,1 0,2 4,0 5,3 0,3 0,2 4,5 5,0 

ʇʣʘʥʨʠʟ (1,0 

ʣ/ʪ) 
0,2 0,4 3,8 4,5 0,3 0,2 4,1 4,7 1,5 0,3 4,1 6,0 0,4 0,3 4,4 5,1 

ʇʣʘʥʨʠʟ (1,5 

ʣ/ʪ) 
1,0 0,0 3,3 4,3 0,5 0,1 4,0 4,6 0,6 0,4 3,9 4,9 0,9 0,7 3,9 

5,5 

ʇʣʘʥʨʠʟ (2,0 

ʣ/ʪ) 
0,1 0,2 3,2 3,6 0,3 0,6 3,3 4,2 0,2 0,2 3,5 3,9 0,2 0,7 2,7 3,6 

ʇʣʘʥʨʠʟ (2,5 

ʣ/ʪ) 
0,2 0,3 3,0 3,4 0,1 0,8 3,0 4,0 0,9 0,1 3,3 4,3 0,1 0,6 3,0 3,7 

ʇʣʘʥʨʠʟ + 

ɼʠʘʟʦʬʠʪ + 

ʌʄɹ 

(1,0+0,2+0,2 

ʣ/ʪ) 

0,8 0,2 2,0 3,0 0,5 0,9 

2,9 

4,4 0,4 0,7 3,5 4,6 0,1 0,4 3,5 5,0 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 3 

ʇʣʘʥʨʠʟ + 

ɼʠʘʟʦʬʠʪ + 

ʌʄɹ (1,5 + 

0,2 +0,2 ʣ/ʪ) 

0,1 0,5 2,6 3,2 0,7 0,0 3,3 4,0 0,5 0,0 3,8 3,8 0,2 1,2 3,1 4,5 

ʇʣʘʥʨʠʟ + 

ɼʠʘʟʦʬʠʪ + 

ʌʄɹ (2,0 + 

0,2+ 0,2 ʣ/ʪ) 

0,2 0,3 2,2 2,7 0,1 0,6 3,1 3,8 0,8 0,2 3,0 4,0 0,2 0,3 3,4 4,0 

ʇʣʘʥʨʠʟ + 

ɼʠʘʟʦʬʠʪ + 

ʌʄɹ (2,5 + 

0,2 + 0,2 ʣ/ʪ) 

0,3 0,2 2,3 2,8 0,1 0,4 3,1 3,7 0,1 0,7 2,9 3,7 0,4 0,2 3,1 3,7 

ʇʣʘʥʨʠʟ + 

ʈʠʜʦʤʠʣɻʦʣʜ 

ʄʎ 68WG 

(2,0 +2,5 ʣ/ʪ) 

0,3 0,4 2,9 3,6 0,3 0,8 3,9 5,0 0,3 0,0 3,8 4,2 0,2 0,5 4,1 

4,8 

ʅʉʈ05    1,1    0,9    1,2    1,1 

ʉʨʝʜʥʝʝ 0,5 0,3 3,1 3,9 0,7 0,4 3,7 4,8 0,7 0,3 3,7 4,7 0,4 0,6 3,8 4,9 
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ʊʘʙʣʠʮʘ 4 ï ʇʦʨʘʞʝʥʥʦʩʪʴ ʙʦʣʝʟʥʷʤʠ ʢʣʫʙʥʝʡ ʧʨʠ ʭʨʘʥʝʥʠʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʨʦʢʘ ʧʦʩʘʜʢʠ ʠ ʦʙʨʘʙʦʪʢʠ ʠʭ 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ, % (2009 ï 2012 ʛʛ., ʇʨʝʜʛʦʨʴʝ ʂʘʨʧʘʪ) 

 

ɺʘʨʠʘʥʪ 

ʦʧrʪʘ 

ʩʦʨʪ ʃʠʣʝʷ ʩʦʨʪ ʉʢʘʨʙʥʠʮʘ 

1-ʡ 2-ʡ 1-ʡ 2-ʡ 

ɺʠʜ ʙʦʣʝʟʥʠ ɺʠʜ ʙʦʣʝʟʥʠ ɺʠʜ ʙʦʣʝʟʥʠ ɺʠʜ ʙʦʣʝʟʥʠ 

ʄɹɻ
*
 ʌɻ

*
 ʉʌɻ

*
 ʚʩʝʛʦ ʄɹɻ

*
 ʌɻ

*
 ʉʌɻ

*
 ʚʩʝʛʦ ʄɹɻ

*
 ʌɻ

*
 ʉʌɻ

*
 ʚʩʝʛʦ ʄɹɻ ʌɻ ʉʌɻ ʚʩʝʛʦ 

ɹʝʟ 

ʦʙʨʘʙʦʪʢʠ 

(ʢʦʥʪʨʦʣʴ) 

1,6 1,5 3,9 7,0 2,7 0,4 5,7 8,8 3,3 0,2 4,6 8,1 2,9 1,1 4,3 8,3 

ʌʠʪʦʮʠʜ, 

1ʣ/ʪ 
0,5 0,3 3,0 3,8 1,9 1,3 3,9 7,1 0,1 0,2 4,1 4,4 1,8 0,6 3,9 6,3 

ʈʠʜʦʤʠʣɻʦʣʜ 

ʄʎ 68 WG 
0,7 0,2 2,9 3,8 2,1 1,5 4,0 7,6 0,4 0,1 5,1 5,6 1,4 0,5 3,9 5,8 

ʇʣʘʥʨʠʟ (1,0 

ʣ/ʪ) 
1,6 0,4 2,5 4,5 1,8 0,9 3,4 6,1 2,8 0,0 4,1 4,1 1,7 0,7 3,7 

6,1 

ʇʣʘʥʨʠʟ (1,5 

ʣ/ʪ) 
0,1 0,6 3,4 4,1 1,3 0,6 3,1 5,0 1,8 0,2 3,4 3,4 0,6 1,6 3,6 5,8 

ʇʣʘʥʨʠʟ (2,0 

ʣ/ʪ) 
1,3 0,4 2,3 4,0 0,3 1,7 3,3 5,3 0,2 0,5 3,6 3,6 0,2 1,5 3,3 5,0 

ʇʣʘʥʨʠʟ (2,5 

ʣ/ʪ) 
1,4 0,4 2,3 4,1 0,0 1,9 3,6 5,5 0,5 0,4 3,0 3,0 0,9 0,4 3,9 5,2 

ʇʣʘʥʨʠʟ + 

ɼʠʘʟʦʬʠʪ + 

ʌʄɹ 

(1,0+0,2+0,2 

ʣ/ʪ) 

0,5 0,8 2,0 3,3 0,9 1,0 

3,2 

5,1 0,2 0,0 3,5 3,5 0,6 2,4 2,1 5,1 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 4 

ʇʣʘʥʨʠʟ + 

ɼʠʘʟʦʬʠʪ + 

ʌʄɹ (1,5 + 

0,2 +0,2 ʣ/ʪ) 

1,7 0,8 2,7 5,2 1,1 0,6 2,9 4,6 0,4 0,2 3,3 3,3 0,4 1,6 2,9 4,9 

ʇʣʘʥʨʠʟ + 

ɼʠʘʟʦʬʠʪ + 

ʌʄɹ (2,0 + 

0,2+ 0,2 ʣ/ʪ) 

2,0 0,8 2,7 5,5 1,6 0,5 3,2 5,3 0,2 0,5 2,5 2,5 1,7 0,8 2,5 5,0 

ʇʣʘʥʨʠʟ + 

ɼʠʘʟʦʬʠʪ + 

ʌʄɹ (2,5 + 

0,2 + 0,2 ʣ/ʪ) 

0,0 0,5 2,1 2,6 0,0 1,4 3,2 4,6 0,9 0,2 3,4 3,4 0,1 0,6 3,3 4,0 

ʇʣʘʥʨʠʟ + 

ʈʠʜʦʤʠʣɻʦʣʜ 

ʄʎ 68WG 

(2,0 +2,5 ʣ/ʪ) 

0,2 0,6 2,6 3,4 0,7 0,8 4,1 5,6 0,7 0,5 3,1 3,1 0,9 1,0 3,5 

5,4 

ʅʉʈ05    1,3    1,2    1,2    1,1 

ʉʨʝʜʥʝʝ 0,9 0,6 2,7 4,2 1,2 1,1 3,6 5,9 1,0 0,2 3,7 3,7 1,1 1,1 3,4 5,6 
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ʬʫʟʘʨʠʦʟʥʦʡ ʛʥʠʣʠ ï 61,3ï79,5%. ʋ ʢʣʫʙʥʝʡ, ʧʦʩʘʞʝʥʥʳʭ ʚʦ ʚʪʦʨʦʡ ʜʝʢʘʜʝ 

ʤʘʷ, ʨʘʟʚʠʪʠʝ Fusarium spp. ʚ ʢʦʥʮʝ ʭʨʘʥʝʥʠʷ ʚʦʟʨʦʩʣʦ ʚ 1,3ï1,8 ʨʘʟ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʩʘʜʢʦʡ ʚ ʪʨʝʪʴʝʡ ʜʝʢʘʜʝ ʘʧʨʝʣʷ. ʉʦʚʤʝʩʪʥʦʝ ʧʨʠʤʝʥʝʥʠʝ 

ʇʣʘʥʨʠʟʘ ʠ ʈʠʜʦʤʠʣʘ ɻʦʣʜ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʩʥʠʞʝʥʠʶ ʙʦʣʝʟʥʝʡ ʚ 1,4ï1,7 

ʨʘʟ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʜʥʠʤ ʬʫʥʛʠʮʠʜʦʤ. 
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THE DEVELOPMENT OF P OTATO ( SOLANUM TUBEROSUM L.) 

DISEASES DURING STORAGE DEPENDING ON THE  TIME OF 

PLANTING AND PROCESSING OF MICROBIAL AGE NTS 
 

BORODAI V.V. 

 

SUMMARY  

 

Application of microbial plant protection products and bacterial 

fertilizers Planriz, Fitotsid, Diazofit and Fosfoenterin has reduced damage of 

pathogens in 1,6-2,9 times at processing tubers before planting, plants during 

budding and flowering, before laying on storage. Among the total number of 

diseases share a wet bacterial rot was 10,2-30,0%, Phoma spp. rot -6,7-16,3%, 

Fusarium dry rot - 62,5-79,5%. The development of Fusarium spp. at the end of 

storage in tubers planted in mid-May increased by 1.3-1.8 times compared with 

planting in late April. Combined  application of Planriz and Ridomil Gold has 

reduced of diseases in 1.4-1.7 times compared with a single fungicide. 

 

Key words: Solanum tuberosum L., planting dates, microbiological 

agents, diseases, Pectobacterium carotovorum, Phoma exigua Desm., Fusarium 

spp., storage. 

 

ʇʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 30.04.2013 ʛ. 
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РЕЗЮМЕ 

 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʢʦʥʮʝʥʪʨʘʪʘ ʥʘ ʦʩʥʦʚʝ ʢʘʨʪʦʬʝʣʷ (ʧʦʣʫʬʘʙʨʠʢʘʪʘ ʥʘʪʫʨʘʣʴʥʳʭ 

ʥʘʧʠʪʢʦʚ) ʷʚʣʷʝʪʩʷ ʧʨʦʮʝʩʩ ʦʩʘʭʘʨʠʚʘʥʠʷ ʢʘʨʪʦʬʝʣʷ, ʢʦʪʦʨʳʡ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʩʱʝʧʣʝʥʠʠ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʦʛʦ ʧʦʣʠʤʝʨʘ ʢʨʘʭʤʘʣʘ ʩ 

ʧʦʤʦʱʴʶ ʘʤʠʣʦʣʠʪʠʯʝʩʢʠʭ ʬʝʨʤʝʥʪʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʜʦ 

ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ï ʩʘʭʘʨʦʚ ʠ ʜʝʢʩʪʨʠʥʦʚ. ɿʥʘʯʠʪʝʣʴʥʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʮʝʩʩ ʦʩʘʭʘʨʠʚʘʥʠʷ ʦʢʘʟʳʚʘʝʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ 

ʢʘʨʪʦʬʝʣʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ 

ʠʟʫʯʝʥʠʶ ʚʣʠʷʥʠʷ ʩʪʝʧʝʥʠ ʠʟʤʝʣʴʯʝʥʠʷ ʢʘʨʪʦʬʝʣʷ ʠ ʝʛʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ 

ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʥʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʠ ʛʣʫʙʠʥʫ ʦʩʘʭʘʨʠʚʘʥʠʷ 

ʢʨʘʭʤʘʣʘ ʢʘʨʪʦʬʝʣʷ. 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʦʩʘʭʘʨʠʚʘʥʠʠ ʚʦʜʥʦ-

ʢʘʨʪʦʬʝʣʴʥʦʡ ʩʤʝʩʠ, ʧʦʣʫʯʝʥʥʦʡ ʠʟ ʠʟʤʝʣʴʯʝʥʥʦʛʦ ʩʳʨʦʛʦ ʢʘʨʪʦʬʝʣʷ, 

ʧʨʦʮʝʩʩ ʬʝʨʤʝʥʪʘʪʠʚʥʦʛʦ ʛʠʜʨʦʣʠʟʘ ʥʦʩʠʪ ʜʣʠʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ. ɼʘʞʝ 

ʧʦ ʠʩʪʝʯʝʥʠʠ 5 ʯʘʩʦʚ ʦʙʨʘʙʦʪʢʠ ʘʤʠʣʦʣʠʪʠʯʝʩʢʠʤʠ ʬʝʨʤʝʥʪʘʤʠ 

ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠʩʫʪʩʪʚʠʝ ʩʚʦʙʦʜʥʦʛʦ ʢʨʘʭʤʘʣʘ ʚ ʚʦʜʥʦ-ʢʘʨʪʦʬʝʣʴʥʦʡ 

ʩʤʝʩʠ, ʢʦʪʦʨʳʡ, ʢʘʢ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʚʳʜʝʣʷʝʪʩʷ ʠʟ ʢʣʝʪʦʢ, ʥʝ 

ʨʘʟʨʫʰʝʥʥʳʭ ʧʨʠ ʠʟʤʝʣʴʯʝʥʠʠ, ʥʦ ʨʘʟʨʫʰʘʶʱʠʭʩʷ ʧʨʠ ʜʣʠʪʝʣʴʥʦʤ 

ʪʝʤʧʝʨʘʪʫʨʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʚʦ ʚʨʝʤʷ ʛʠʜʨʦʣʠʟʘ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠ ʛʠʜʨʦʣʠʟʝ ʙʣʘʥʰʠʨʦʚʘʥʥʦʛʦ 

ʢʘʨʪʦʬʝʣʷ ʧʨʠʚʦʜʠʪ ʢ ʩʦʢʨʘʱʝʥʠʶ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʛʠʜʨʦʣʠʟʘ ʚʦʜʥʦ-

ʢʘʨʪʦʬʝʣʴʥʦʡ ʤʘʩʩʳ ʜʦ 60ï75 ʤʠʥʫʪ.  

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘʬʠʢʩʠʨʦʚʘʥʦ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʠʟʤʝʣʴʯʝʥʠʷ ʢʘʨʪʦʬʝʣʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʢʨʘʱʝʥʠʶ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ 

ʧʨʦʮʝʩʩʘ ʦʩʘʭʘʨʠʚʘʥʠʷ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʨʪʦʬʝʣʴ, ʪʝʭʥʦʣʦʛʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʥʮʝʥʪʨʘʪʘ 

ʥʘ ʦʩʥʦʚʝ ʢʘʨʪʦʬʝʣʷ, ʛʠʜʨʦʣʠʟ ʢʨʘʭʤʘʣʘ, ʦʩʘʭʘʨʠʚʘʥʠʝ, ʢʦʵʬʬʠʮʠʝʥʪ 

ʠʟʤʝʣʴʯʝʥʠʷ, ʙʣʘʥʰʠʨʦʚʘʥʠʝ 

mailto:jkz-85@tut.by
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ВВЕДЕНИЕ 

 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʢʦʥʮʝʥʪʨʘʪʘ ʥʘ ʦʩʥʦʚʝ ʢʘʨʪʦʬʝʣʷ (ʧʦʣʫʬʘʙʨʠʢʘʪʘ ʥʘʪʫʨʘʣʴʥʳʭ ʥʘʧʠʪʢʦʚ) 

ʷʚʣʷʝʪʩʷ ʧʨʦʮʝʩʩ ʦʩʘʭʘʨʠʚʘʥʠʷ, ʢʦʪʦʨʳʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʩʱʝʧʣʝʥʠʝ 

ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʦʛʦ ʧʦʣʠʤʝʨʘ ʢʨʘʭʤʘʣʘ ʩ ʧʦʤʦʱʴʶ ʘʤʠʣʦʣʠʪʠʯʝʩʢʠʭ 

ʬʝʨʤʝʥʪʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʜʦ ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ï ʩʘʭʘʨʦʚ ʠ 

ʜʝʢʩʪʨʠʥʦʚ. ɻʣʫʙʠʥʘ ʛʠʜʨʦʣʠʟʘ ʢʨʘʭʤʘʣʘ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ 

ʜʘʣʴʥʝʡʰʠʝ ʧʨʦʮʝʩʩʳ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʢʦʥʮʝʥʪʨʘʪʘ ï ʬʠʣʴʪʨʘʮʠʶ 

ʦʩʘʭʘʨʝʥʥʦʡ ʚʦʜʥʦ-ʢʘʨʪʦʬʝʣʴʥʦʡ ʩʤʝʩʠ, ʥʘʢʦʧʣʝʥʠʝ ʘʨʦʤʘʪʠʯʝʩʢʠʭ 

ʚʝʱʝʩʪʚ ʚ ʢʦʥʮʝʥʪʨʘʪʝ ʧʨʠ ʪʝʨʤʦʦʙʨʘʙʦʪʢʝ. ʅʝ ʜʦ ʢʦʥʮʘ ʧʨʦʚʝʜʝʥʥʳʡ 

ʧʨʦʮʝʩʩ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʩʦʜʝʨʞʘʥʠʶ ʚ 

ʦʩʘʭʘʨʝʥʥʦʡ ʤʘʩʩʝ ʥʝʢʦʪʦʨʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʭ 

ʧʦʣʠʩʘʭʘʨʠʜʦʚ, ʢʦʪʦʨʳʝ ʚ ʜʘʣʴʥʝʡʰʝʤ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʦʙʨʘʟʦʚʘʥʠʶ 

ʥʘʛʘʨʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʫʧʘʨʠʚʘʥʠʷ ʢʦʥʮʝʥʪʨʘʪʘ ʠ 

ʪʝʨʤʦʦʙʨʘʙʦʪʢʠ, ʬʦʨʤʠʨʦʚʘʥʠʶ ʥʝʨʘʩʪʚʦʨʠʤʳʭ ʠ ʧʣʦʭʦʨʘʩʪʚʦʨʠʤʳʭ 

ʩʦʝʜʠʥʝʥʠʡ, ʦʧʘʣʝʩʮʝʥʮʠʠ ʥʘʧʠʪʢʦʚ, ʚʳʨʘʙʘʪʳʚʘʝʤʳʭ ʥʘ ʦʩʥʦʚʝ 

ʢʦʥʮʝʥʪʨʘʪʘ ʠʟ ʢʘʨʪʦʬʝʣʷ. 

ɿʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʮʝʩʩ ʦʩʘʭʘʨʠʚʘʥʠʷ ʦʢʘʟʳʚʘʝʪ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʢʘʨʪʦʬʝʣʷ. ʊʘʢ ʢʘʢ ʢʨʘʭʤʘʣʴʥʳʝ ʟʝʨʥʘ 

ʣʦʢʘʣʠʟʦʚʘʥʳ ʚ ʚʘʢʫʦʣʷʭ ʢʘʨʪʦʬʝʣʴʥʳʭ ʢʣʝʪʦʢ, ʙʝʟ ʥʘʨʫʰʝʥʠʷ 

ʮʝʣʦʩʪʥʦʩʪʠ ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʠ ʘʤʠʣʦʣʠʪʠʯʝʩʢʠʝ ʬʝʨʤʝʥʪʳ ʥʝ ʠʤʝʶʪ 

ʜʦʩʪʫʧʘ ʢ ʢʨʘʭʤʘʣʫ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʘʞʥʳʤ ʤʦʤʝʥʪʦʤ ʧʦʜʛʦʪʦʚʢʠ 

ʢʘʨʪʦʬʝʣʷ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʬʝʨʤʝʥʪʦʚ ʷʚʣʷʝʪʩʷ ʝʛʦ ʠʟʤʝʣʴʯʝʥʠʝ ʩ ʮʝʣʴʶ 

ʚʳʩʚʦʙʦʞʜʝʥʠʷ ʢʨʘʭʤʘʣʘ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʯʝʤ ʙʦʣʴʰʝ ʢʨʘʭʤʘʣʘ ʙʫʜʝʪ 

ʜʦʩʪʫʧʥʦ ʜʣʷ ʬʝʨʤʝʥʪʘ, ʪʝʤ ʚʳʰʝ ʙʫʜʝʪ ʚʳʭʦʜ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ. ʆʜʥʘʢʦ 

ʧʨʠ ʨʘʟʨʫʰʝʥʠʠ ʢʘʨʪʦʬʝʣʴʥʳʭ ʢʣʝʪʦʢ ʚʳʩʚʦʙʦʞʜʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʢʨʘʭʤʘʣ, 

ʥʦ ʠ ʜʨʫʛʠʝ ʚʝʱʝʩʪʚʘ ʢʣʝʪʦʯʥʦʛʦ ʩʦʢʘ, ʪʘʢʞʝ ʧʨʦʠʩʭʦʜʠʪ ʠʟʤʝʣʴʯʝʥʠʝ 

ʢʣʝʪʦʯʥʳʭ ʩʪʝʥʦʢ, ʢʫʩʦʯʢʠ ʢʦʪʦʨʳʭ, ʨʘʩʧʨʝʜʝʣʷʷʩʴ ʚ ʛʠʜʨʦʣʠʟʫʝʤʦʡ 

ʩʤʝʩʠ, ʤʦʛʫʪ ʠʟʤʝʥʷʪʴ ʜʦʩʪʫʧ ʬʝʨʤʝʥʪʦʚ ʢ ʩʫʙʩʪʨʘʪʫ. ʇʦ ʵʪʠʤ ʧʨʠʯʠʥʘʤ 

ʚʦʟʥʠʢʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ ʩʪʝʧʝʥʠ ʠʟʤʝʣʴʯʝʥʠʷ 

ʢʘʨʪʦʬʝʣʷ ʥʘ ʧʨʦʮʝʩʩ ʦʩʘʭʘʨʠʚʘʥʠʷ. 

ʇʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʢʦʥʮʝʥʪʨʘʪʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʳʨʦʡ 

ʢʘʨʪʦʬʝʣʴ, ʣʠʙʦ ʧʨʦʰʝʜʰʠʡ ʪʝʨʤʦʦʙʨʘʙʦʪʢʫ. ʀʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʧʨʠʤʝʥʝʥʠʝ ʙʣʘʥʰʠʨʦʚʘʥʥʦʛʦ ʢʘʨʪʦʬʝʣʷ. ʇʨʠ ʙʣʘʥʰʠʨʦʚʘʥʠʠ ʧʨʦʠʩʭʦʜʷʪ 

ʠʟʤʝʥʝʥʠʷ ʚ ʪʢʘʥʷʭ ʢʘʨʪʦʬʝʣʷ ï ʠʥʘʢʪʠʚʠʨʫʶʪʩʷ ʬʝʨʤʝʥʪʳ, ʧʨʦʠʩʭʦʜʠʪ 

ʥʘʙʫʭʘʥʠʝ ʠ ʢʣʝʡʩʪʝʨʠʟʘʮʠʷ ʢʨʘʭʤʘʣʘ. ʉ ʙʣʘʥʰʠʨʦʚʘʥʠʝʤ ʩʚʷʟʳʚʘʶʪ 

ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʯʥʦʩʪʠ ʢʣʝʪʦʯʥʳʭ ʩʪʝʥʦʢ ʢʘʨʪʦʬʝʣʷ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʙʣʘʥʰʠʨʦʚʘʥʥʦʛʦ ʢʘʨʪʦʬʝʣʷ ʢʨʘʭʤʘʣ ʥʘʭʦʜʠʪʩʷ ʫʞʝ ʚ ʢʣʝʡʩʪʝʨʠʟʦʚʘʥʥʦʤ 

ʚʠʜʝ, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ ʜʦʩʪʫʧʥʳʤ ʜʣʷ ʬʝʨʤʝʥʪʦʚ. ɿʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ 

ʧʨʦʯʥʦʩʪʠ ʢʣʝʪʦʯʥʳʭ ʩʪʝʥʦʢ ʠ ʩʨʝʜʠʥʥʳʭ ʧʣʘʩʪʠʥ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʪʝʧʣʘ 

ʚʦ ʚʨʝʤʷ ʛʠʜʨʦʣʠʟʘ ʥʝ ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʨʫʰʝʥʠʷ ʯʘʩʪʠʮ ʢʘʨʪʦʬʝʣʷ ʥʘ ʙʦʣʝʝ 

ʤʝʣʢʠʝ ʢʫʩʦʯʢʠ, ʥʝ ʦʙʨʘʟʫʝʪʩʷ ʩʠʣʴʥʦ ʨʘʟʚʘʨʝʥʥʦʡ ʢʘʰʠʮʳ, ʢʦʪʦʨʫʶ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʩʣʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʦʩʘʭʘʨʝʥʥʦʝ ʩʫʩʣʦ ʠ ʦʩʘʜʦʢ ʧʫʪʝʤ 

ʬʠʣʴʪʨʘʮʠʠ. ʋʚʝʣʠʯʝʥʠʝ ʧʨʦʯʥʦʩʪʠ ʢʣʝʪʦʯʥʳʭ ʩʪʝʥʦʢ ʢʘʨʪʦʬʝʣʷ 
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ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ ʙʣʘʥʰʠʨʦʚʘʥʠʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 50ï80ÜC ʣʠʙʦ ʧʨʠ 

ʙʣʘʥʰʠʨʦʚʘʥʠʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 60ï70ÜC ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʦʭʣʘʞʜʝʥʠʝʤ 

[1,2]. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʠʥʪʝʨʝʩ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʛʠʜʨʦʣʠʟʘ ʠʟʤʝʣʴʯʝʥʥʦʛʦ ʜʦ ʨʘʟʥʦʡ 

ʩʪʝʧʝʥʠ ʩʳʨʦʛʦ ʢʘʨʪʦʬʝʣʷ, ʘ ʪʘʢʞʝ ʢʘʨʪʦʬʝʣʷ ʧʦʜʚʝʨʛʰʝʛʦʩʷ ʧʝʨʝʜ 

ʠʟʤʝʣʴʯʝʥʠʝʤ ʙʣʘʥʰʠʨʦʚʘʥʠʶ ʠ ʙʣʘʥʰʠʨʦʚʘʥʠʶ ʩ ʧʦʩʣʝʜʫʶʱʠʤ 

ʦʭʣʘʞʜʝʥʠʝʤ. 

 

МАТЕРИАЛЫ И МЕТОДИКА 

 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʡ 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʡ ʢʘʨʪʦʬʝʣʴ. ʉʦʜʝʨʞʘʥʠʝ ʢʨʘʭʤʘʣʘ ʚ ʠʩʧʦʣʴʟʫʝʤʦʤ 

ʢʘʨʪʦʬʝʣʝ, ʦʧʨʝʜʝʣʝʥʥʦʝ ʧʦ ʤʝʪʦʜʫ ʕʚʝʨʩʘ [3], ʩʦʩʪʘʚʠʣʦ 15,7Ñ0,3%. 

ɺʦ ʚʨʝʤʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠ ʪʝʨʦʯʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, 

ʧʦʟʚʦʣʷʶʱʠʝ ʧʦʣʫʯʠʪʴ ʢʘʨʪʦʬʝʣʴ ʩ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʴʶ ʠʟʤʝʣʴʯʝʥʠʷ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡʩʷ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʠʟʤʝʣʴʯʝʥʠʷ ʢʘʨʪʦʬʝʣʷ (ɽ). ɼʘʥʥʳʡ 

ʢʦʵʬʬʠʮʠʝʥʪ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʤʘʩʩʦʚʫʶ ʜʦʣʶ ʨʘʟʨʫʰʝʥʥʳʭ ʢʣʝʪʦʢ 

ʢʘʨʪʦʬʝʣʷ, ʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠ ʩʪʝʧʝʥʴ ʠʟʚʣʝʯʝʥʠʷ ʢʨʘʭʤʘʣʘ [3]. 

ɼʘʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʩʩʯʠʪʳʚʘʣʠ ʧʦ ʬʦʨʤʫʣʝ [3]: 

 

%100*
Mo

Mc
E=         (1) 

 

ʛʜʝ ʄʩ ï ʩʦʜʝʨʞʘʥʠʝ ʩʚʦʙʦʜʥʦʛʦ ʢʨʘʭʤʘʣʘ ʚ ʠʟʤʝʣʴʯʝʥʥʦʤ 

ʢʘʨʪʦʬʝʣʝ (ʢʘʨʪʦʬʝʣʴʥʦʡ ʢʘʰʢʝ), %; ʄʦ ï ʦʙʱʝʝ ʩʦʜʝʨʞʘʥʠʝ ʢʨʘʭʤʘʣʘ ʚ 

ʢʘʨʪʦʬʝʣʝ, %. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʩʚʦʙʦʜʥʦʛʦ ʢʨʘʭʤʘʣʘ ʚ ʠʟʤʝʣʴʯʝʥʥʦʤ 

ʢʘʨʪʦʬʝʣʝ, ʥʘʚʝʩʢʠ ʢʘʨʪʦʬʝʣʴʥʦʡ ʢʘʰʢʠ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʠʟʤʝʣʴʯʝʥʠʠ ʥʘ 

ʨʘʟʥʳʭ ʪʝʨʢʘʭ, ʪʱʘʪʝʣʴʥʦ ʧʨʦʤʳʚʘʣʠ ʥʘ ʰʝʣʢʦʚʦʤ ʩʠʪʝ ˉ 55 ʠʣʠ 

ʢʘʧʨʦʥʦʚʦʤ ˉ 61. ʇʨʦʤʳʪʫʶ ʢʘʰʢʫ ʙʝʟ ʧʦʪʝʨʴ ʧʝʨʝʥʦʩʠʣʠ ʚ ʤʝʨʥʫʶ 

ʢʦʣʙʫ ʥʘ 100 ʤʣ. ʇʨʦʚʦʜʠʣʠ ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʩʚʷʟʘʥʥʦʛʦ ʢʨʘʭʤʘʣʘ 

ʧʦʣʷʨʠʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʧʦ ʕʚʝʨʩʫ. ɺʳʩʯʠʪʳʚʘʣʠ ʩʦʜʝʨʞʘʥʠʝ 

ʩʚʦʙʦʜʥʦʛʦ ʢʨʘʭʤʘʣʘ, ʢʘʢ ʨʘʟʥʦʩʪʴ ʦʙʱʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʢʨʘʭʤʘʣʘ ʚ 

ʢʘʨʪʦʬʝʣʝ ʠ ʩʚʷʟʘʥʥʦʛʦ ʢʨʘʭʤʘʣʘ ʚ ʢʘʨʪʦʬʝʣʴʥʦʡ ʢʘʰʢʝ [3]. 

ɺ ʢʘʨʪʦʬʝʣʴʥʳʝ ʢʘʰʢʠ, ʧʦʣʫʯʝʥʥʳʝ ʩ ʧʦʤʦʱʴʶ ʨʘʟʣʠʯʥʳʭ ʪʝʨʦʢ ʩ 

ʠʟʚʝʩʪʥʳʤʠ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʠʟʤʝʣʴʯʝʥʠʷ ʠʟ ʢʘʨʪʦʬʝʣʷ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʢʨʘʭʤʘʣʠʩʪʦʩʪʴʶ, ʜʦʙʘʚʣʷʣʠ ʚʦʜʫ, ʯʪʦʙʳ ʫʨʦʚʥʷʪʴ ʚʦ ʚʩʝʭ ʢʘʰʢʘʭ 

ʩʦʜʝʨʞʘʥʠʝ ʩʚʦʙʦʜʥʦʛʦ ʢʨʘʭʤʘʣʘ. 

ɺ ʭʦʜʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ 

ʨʘʟʚʝʜʝʥʠʠ, ʧʦʟʚʦʣʷʶʱʝʤ ʧʦʣʫʯʠʪʴ ʩʦʜʝʨʞʘʥʠʝ ʩʚʦʙʦʜʥʦʛʦ ʢʨʘʭʤʘʣʘ ʚ 

ʛʠʜʨʦʣʠʟʫʝʤʦʡ ʩʤʝʩʠ ʙʦʣʝʝ 7,5%, ʧʨʠ ʥʠʟʢʠʭ ʢʦʵʬʬʠʮʠʝʥʪʘʭ ʠʟʤʝʣʴʯʝʥʠʷ 

ʚʦ ʚʨʝʤʷ ʪʝʨʤʦʦʙʨʘʙʦʪʢʠ ʧʨʦʠʩʭʦʜʠʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʚʷʟʢʦʩʪʠ 

ʩʤʝʩʠ, ʯʪʦ ʧʨʝʧʷʪʩʪʚʫʝʪ ʥʦʨʤʘʣʴʥʦʤʫ ʧʨʦʪʝʢʘʥʠʶ ʬʝʨʤʝʥʪʘʪʠʚʥʦʛʦ 

ʛʠʜʨʦʣʠʟʘ, ʘ ʚ ʜʘʣʴʥʝʡʰʝʤ ʦʩʣʦʞʥʷʝʪ ʧʨʦʮʝʩʩ ʬʠʣʴʪʨʘʮʠʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 
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ʚʦ ʚʨʝʤʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʜʝʨʞʘʥʠʝ ʩʚʦʙʦʜʥʦʛʦ ʢʨʘʭʤʘʣʘ ʚ ʢʘʨʪʦʬʝʣʴʥʦ-

ʚʦʜʥʦʡ ʩʤʝʩʠ ʜʦʚʦʜʠʣʠ ʜʦ 7,2%. 

ʂʦʣʠʯʝʩʪʚʘ ʚʦʜʳ (W), ʢʦʪʦʨʦʝ ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ ʚ ʩʤʝʩʴ, 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ ʩʣʝʜʫʶʱʠʭ ʟʘʚʠʩʠʤʦʩʪʝʡ: 
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ʛʜʝ ʄʢʨ ï ʤʘʩʩʘ ʚʳʩʚʦʙʦʞʜʝʥʥʦʛʦ ʢʨʘʭʤʘʣʘ, ʛ, 

ʄʢ ï ʤʘʩʩʘ ʢʘʨʪʦʬʝʣʷ, ʛ 

ʂʠ ï ʢʦɻʬʬʠʮʠʝʥʪ ʠʟʤʝʣʴʯʝʥʠʷ, % 

ɤʢ ï ʤʘʩʩʦʚʘʷ ʜʦʣʷ ʢʨʘʭʤʘʣʘ ʚ ʢʘʨʪʦʬʝʣʝ, 

ɤʢʩ ï ʤʘʩʩʦʚʘʷ ʜʦʣʷ ʩʚʦʙʦʜʥʦʛʦ ʢʨʘʭʤʘʣʘ ʚ ʛʠʜʨʦʣʠʟʫʝʤʦʡ ʩʤʝʩʠ, 

W ï ʤʘʩʩʘ ʚʦʜʳ (ʛ), ʢʦʪʦʨʫʶ ʥʝʦʙʭʦʜʠʤʦ ʜʦʙʘʚʠʪʴ ʢ ʠʟʤʝʣʴʯʝʥʥʦʤʫ 

ʢʘʨʪʦʬʝʣʶ, (ʩ ʠʟʚʝʩʪʥʳʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʠʟʤʝʣʴʯʝʥʠʷ) ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ 

ʤʘʩʩʦʚʘʷ ʜʦʣʷ ʢʨʘʭʤʘʣʘ ʚ ʚʦʜʥʦ-ʢʘʨʪʦʬʝʣʴʥʦʡ ʩʤʝʩʠ ʩʦʩʪʘʚʠʣʘ ɤʢʩ. 

ʌʝʨʤʝʥʪʘʪʠʚʥʳʡ ʛʠʜʨʦʣʠʟ ʚʦʜʥʦ-ʢʘʨʪʦʬʝʣʴʥʦʡ ʩʤʝʩʠ ʧʨʦʚʦʜʠʣʠ ʥʘ 

ʚʦʜʷʥʦʡ ʙʘʥʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 65Ñ2ÜC. ɼʣʷ ʛʠʜʨʦʣʠʟʘ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʬʝʨʤʝʥʪʥʳʝ ʧʨʝʧʘʨʘʪʳ, ʦʙʣʘʜʘʶʱʠʝ Ŭ-ʘʤʠʣʘʟʥʦʡ ʠ ʛʣʶʢʦʘʤʠʣʘʟʥʦʡ 

ʘʢʪʠʚʥʦʩʪʴʶ: ʃʠʢʚʘʬʣʦ (ɼʘʥʠʷ) ʠ ʉʘʥ ʉʫʧʝʨ 360 ʃ (ɼʘʥʠʷ). 

ʃʠʢʚʘʬʣʦ ï ʪʝʨʤʦʩʪʘʙʠʣʴʥʘʷ ʙʘʢʪʝʨʠʘʣʴʥʘʷ Ŭ-ʘʤʠʣʘʟʘ, ʢʦʪʦʨʘʷ 

ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʪʝʤʧʝʨʘʪʫʨ ʦʪ 30ÜC ʜʦ 110ÜC, 

ʜʠʘʧʘʟʦʥ ʨʅ 4,5ï7,0, ʘʢʪʠʚʥʦʩʪʴ 1400 ʝʜ. ɸʉ/ʩʤį, ʨʝʢʦʤʝʥʜʫʝʤʘʷ ʥʦʨʤʘ 

ʨʘʩʭʦʜʘ 0,08ï0,16 ʣ ʥʘ ʪʦʥʥʫ ʢʨʘʭʤʘʣʘ. ɺ ʚʦʜʥʦ-ʢʘʨʪʦʬʝʣʴʥʫʶ ʤʘʩʩʫ 

ʚʥʦʩʠʣʠ ʬʝʨʤʝʥʪ ʠʟ ʨʘʩʯʝʪʘ 224 ʝʜ. ɸʉ/ʢʛ ʢʨʘʭʤʘʣʘ. 

ʉʘʥ ʉʫʧʝʨ 360 ʃ ï ʢʦʤʧʣʝʢʩʥʳʡ ʬʝʨʤʝʥʪʥʳʡ ʧʨʝʧʘʨʘʪ, 

ʚʢʣʶʯʘʶʱʠʡ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʛʣʶʢʦʘʤʠʣʘʟʫ, ʥʝʢʦʪʦʨʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʧʨʦʪʝʘʟʳ ʠ ʛʨʠʙʥʦʡ ʢʠʩʣʦʪʦʫʩʪʦʡʯʠʚʦʡ Ŭ-ʘʤʠʣʘʟʳ. ɼʘʥʥʳʡ ʬʝʨʤʝʥʪʥʳʡ 

ʧʨʝʧʘʨʘʪ ʧʨʦʷʚʣʷʝʪ ʜʦʩʪʘʪʦʯʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 30ï65ÜC, ʨʅ 

4,0ï6,0. ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʥʦʨʤʘ ʨʘʩʭʦʜʘ 0,6ï0,7 ʣ ʥʘ ʪʦʥʥʫ ʫʩʣʦʚʥʦʛʦ 

ʢʨʘʭʤʘʣʘ. ʉʘʥ ʉʫʧʝʨ 360 ʃ ʚʥʦʩʠʣʠ ʚ ʛʠʜʨʦʣʠʟʫʝʤʫʶ ʤʘʩʩʫ ʠʟ ʨʘʩʯʝʪʘ 252 

ʝʜ. ɻʣʉ/ʢʛ ʢʨʘʭʤʘʣʘ. 

ʉʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤ A. V. Preseļki ʠ ʜʨ. ʧʨʠ ʩʦʚʤʝʩʪʥʦʤ 

ʧʨʠʤʝʥʝʥʠʠ Ŭ-ʘʤʠʣʘʟʳ ʠ ʛʣʶʢʦʘʤʠʣʘʟʳ ʥʘʙʣʶʜʘʝʪʩʷ ʷʚʣʝʥʠʝ ʩʠʥʝʨʛʠʟʤʘ, 

ʛʠʜʨʦʣʠʟ ʢʨʘʭʤʘʣʘ ʧʨʦʪʝʢʘʝʪ ʙʳʩʪʨʝʝ, ʦʙʨʘʟʫʶʪʩʷ ʧʨʦʜʫʢʪʳ ʙʦʣʝʝ 

ʛʣʫʙʦʢʦʛʦ ʨʘʩʧʘʜʘ ʢʨʘʭʤʘʣʘ, ʯʝʤ ʧʨʠ ʠʭ ʧʦʩʪʘʜʠʡʥʦʤ ʚʥʝʩʝʥʠʠ ʚ 
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ʛʠʜʨʦʣʠʟʫʝʤʫʶ ʩʤʝʩʴ, ʧʦʵʪʦʤʫ ʬʝʨʤʝʥʪʥʳʝ ʧʨʝʧʘʨʘʪʳ ʚʥʦʩʠʣʠ ʚ 

ʛʠʜʨʦʣʠʟʫʝʤʫʶ ʤʘʩʩʫ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚ ʚʠʜʝ 10%-ʥʳʭ ʨʘʩʪʚʦʨʦʚ. [4]. 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʚʣʠʷʥʠʷ ʙʣʘʥʰʠʨʦʚʘʥʠʷ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ 

ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ [1], ʠʩʧʦʣʴʟʦʚʘʣʠ 2 ʨʝʞʠʤʘ ʙʣʘʥʰʠʨʦʚʘʥʠʷ. 

ʆʯʠʱʝʥʥʳʡ ʢʘʨʪʦʬʝʣʴ ʥʘʨʝʟʘʣʠ ʥʘ ʧʣʘʩʪʠʥʳ ʪʦʣʱʠʥʦʡ 15ï25 ʤʤ ʠ 

ʙʣʘʥʰʠʨʦʚʘʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 70ï80Üʉ ʚ ʪʝʯʝʥʠʝ 7 ʤʠʥʫʪ. ɼʘʣʝʝ 

ʧʣʘʩʪʠʥʳ ʠʟʤʝʣʴʯʘʣʠ ʥʘ ʨʘʟʣʠʯʥʳʭ ʪʝʨʦʯʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ, ʨʘʟʙʘʚʣʷʣʠ 

ʚʦʜʦʡ ʜʦ ʦʜʠʥʘʢʦʚʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʨʘʩʪʚʦʨʠʤʳʭ ʩʫʭʠʭ ʚʝʱʝʩʪʚ. 

ɽʱʝ ʦʜʥʫ ʧʘʨʪʠʶ ʢʘʨʪʦʬʝʣʷ ʥʘʨʝʟʘʣʠ ʥʘ ʧʣʘʩʪʠʥʳ ʪʦʣʱʠʥʦʡ  

15ï25 ʤʤ ʠ ʙʣʘʥʰʠʨʦʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 7ï9 ʤʠʥʫʪ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ  

60ï70Üʉ, ʟʘʪʝʤ ʦʭʣʘʞʜʘʣʠ ʚʦʜʦʡ ʜʦ 20Üʉ. ʇʣʘʩʪʠʥʳ ʠʟʤʝʣʴʯʘʣʠ ʥʘ 

ʨʘʟʣʠʯʥʳʭ ʪʝʨʦʯʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ, ʨʘʟʙʘʚʣʷʣʠ ʚʦʜʦʡ ʜʦ ʦʜʠʥʘʢʦʚʦʛʦ 

ʩʦʜʝʨʞʘʥʠʷ ʨʘʩʪʚʦʨʠʤʳʭ ʩʫʭʠʭ ʚʝʱʝʩʪʚ. 

ʆʩʘʭʘʨʠʚʘʥʠʝ ʚʦʜʥʦ-ʢʘʨʪʦʬʝʣʴʥʦʡ ʩʤʝʩʠ, ʧʦʣʫʯʝʥʥʦʡ ʠʟ 

ʙʣʘʥʰʠʨʦʚʘʥʥʦʛʦ ʢʘʨʪʦʬʝʣʷ, ʧʨʦʚʦʜʠʣʠ ʧʨʠ ʪʝʭ ʞʝ ʫʩʣʦʚʠʷʭ, ʯʪʦ ʠ ʠʟ 

ʩʚʝʞʝʛʦ ʢʘʨʪʦʬʝʣʷ. 

ʂʦʥʪʨʦʣʴ ʬʝʨʤʝʥʪʘʪʠʚʥʦʛʦ ʛʠʜʨʦʣʠʟʘ ʢʨʘʭʤʘʣʘ ʦʩʫʱʝʩʪʚʣʷʣʩʷ 

ʤʝʪʦʜʦʤ ʡʦʜʥʦʡ ʧʨʦʙʳ [3]. 

ʍʦʨʦʰʦ ʛʠʜʨʦʣʠʟʦʚʘʥʥʘʷ ʤʘʩʩʘ ʜʦʣʞʥʘ ʠʤʝʪʴ ʞʝʣʪʦ-ʢʦʨʠʯʥʝʚʳʡ, 

ʦʨʘʥʞʝʚʳʡ ʠʣʠ ʞʝʣʪʳʡ ʮʚʝʪ. 

ʇʘʨʘʣʣʝʣʴʥʦ ʦʧʨʝʜʝʣʷʣʠ ʩʦʜʝʨʞʘʥʠʝ ʩʫʭʠʭ ʚʝʱʝʩʪʚ ʚ 

ʛʠʜʨʦʣʠʟʫʝʤʦʡ ʩʤʝʩʠ ʩ ʧʦʤʦʱʴʶ ʨʝʬʨʘʢʪʦʤʝʪʨʘ. 

 

РЕЗУЛЬТАТЫ ИССЛЕДОВАНИЙ 

 

ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʤʝʶʱʠʝʩʷ ʚ ʥʘʣʠʯʠʠ ʪʝʨʦʯʥʳʝ ʫʩʪʨʦʡʩʪʚʘ 

ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʠʪʴ ʢʘʰʢʫ ʩ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʠʟʤʝʣʴʯʝʥʠʷ 26, 43, 52, 58, 

98 %. ʂʘʢ ʦʧʠʩʘʥʦ ʚʳʰʝ, ʠʟ ʢʘʨʪʦʬʝʣʴʥʳʭ ʢʘʰʝʢ ʧʫʪʝʤ ʜʦʙʘʚʣʝʥʠʷ ʚʦʜʳ 

ʙʳʣʠ ʧʨʠʛʦʪʦʚʣʝʥʳ ʚʦʜʥʦ-ʢʘʨʪʦʬʝʣʴʥʳʝ ʩʤʝʩʠ c ʩʦʜʝʨʞʘʥʠʝʤ ʩʚʦʙʦʜʥʦʛʦ 

ʢʨʘʭʤʘʣʘ ʚ ʞʠʜʢʦʡ ʬʘʟʝ 7,2%. 

ɺ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʘ 

ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʪʝʨʦʯʥʳʭ ʫʩʪʨʦʡʩʪʚ ʩ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ 

ʠʟʤʝʣʴʯʝʥʠʷ 26 ʠ 43%. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʛʠʜʨʦʣʠʟ ʧʨʠ ʜʘʥʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʘʭ 

ʠʟʤʝʣʴʯʝʥʠʷ ʧʨʦʪʝʢʘʝʪ ʫʩʧʝʰʥʦ ʪʦʣʴʢʦ ʧʨʠ ʟʥʘʯʠʪʝʣʴʥʦʤ ʨʘʟʚʝʜʝʥʠʠ 

(ʩʦʜʝʨʞʘʥʠʝ ʢʨʘʭʤʘʣʘ ʥʝ ʙʦʣʝʝ 3,5%). ʇʨʠ ʪʘʢʦʤ ʨʘʟʚʝʜʝʥʠʠ ʜʘʞʝ ʧʨʠ 

ʧʦʣʥʦʤ ʛʠʜʨʦʣʠʟʝ ʢʨʘʭʤʘʣʘ ʜʦ ʛʣʶʢʦʟʳ ʩʦʜʝʨʞʘʥʠʝ ʩʫʭʠʭ ʚʝʱʝʩʪʚ ʚ 

ʦʩʘʭʘʨʝʥʥʦʡ ʤʘʩʩʝ ʩʦʩʪʘʚʠʪ ʥʝ ʙʦʣʝʝ 5,3% (ʩ ʫʯʝʪʦʤ ʩʫʭʠʭ ʚʝʱʝʩʪʚ 

ʢʣʝʪʦʯʥʦʛʦ ʩʦʢʘ). ʕʪʦ ʧʨʠʚʝʜʝʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ 

ʫʧʘʨʠʚʘʥʠʷ ʬʠʣʴʪʨʘʪʘ ʦʩʘʭʘʨʝʥʥʦʛʦ ʩʫʩʣʘ ʜʦ ʢʦʥʝʯʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʩʫʭʠʭ 

ʚʝʱʝʩʪʚ 70Ñ2% ʠ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʵʥʝʨʛʦʟʘʪʨʘʪ. 

ɿʘʚʠʩʠʤʦʩʪʴ ʩʦʜʝʨʞʘʥʠʷ ʩʫʭʠʭ ʚʝʱʝʩʪʚ ʚ ʛʠʜʨʦʣʠʟʫʝʤʳʭ ʩʤʝʩʷʭ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʠʟʤʝʣʴʯʝʥʠʷ ʢʘʨʪʦʬʝʣʷ ʦʪ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʦʩʘʭʘʨʠʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. ɼʣʷ 

ʩʨʘʚʥʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʨʠʚʘʷ ʧʦʣʫʯʝʥʥʘʷ ʧʨʠ ʦʩʘʭʘʨʠʚʘʥʠʠ 

ʢʨʘʭʤʘʣʴʥʦʛʦ ʢʣʝʡʩʪʝʨʘ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʢʨʘʭʤʘʣʘ 7,2%. 
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ʅʘʙʣʶʜʝʥʠʷ ʟʘ ʧʨʦʮʝʩʩʦʤ ʦʩʘʭʘʨʠʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ ʪʝʯʝʥʠʝ 300 

ʤʠʥʫʪ. ʅʘ ʨʠʩʫʥʢʝ 1 ʚʠʜʥʦ, ʯʪʦ ʚʦ ʚʩʝʭ ʦʙʨʘʟʮʘʭ ʥʘʠʙʦʣʴʰʠʡ ʨʦʩʪ 

ʩʦʜʝʨʞʘʥʠʷ ʩʫʭʠʭ ʚʝʱʝʩʪʚ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʧʝʨʚʳʝ 40ï60 ʤʠʥʫʪ, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʠʙʦʣʴʰʝʡ ʩʢʦʨʦʩʪʠ ʛʠʜʨʦʣʠʟʘ ʢʨʘʭʤʘʣʘ ʥʘ ʜʘʥʥʦʤ 

ʵʪʘʧʝ. ɼʘʣʴʥʝʡʰʝʝ ʝʝ ʟʘʤʝʜʣʝʥʠʝ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʩʚʷʟʘʥʦ ʩʦ 

ʩʥʠʞʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʫʙʩʪʨʘʪʘ, ʘ ʪʘʢʞʝ ʩ ʥʘʢʦʧʣʝʥʠʝʤ ʧʨʦʜʫʢʪʦʚ 

ʨʝʘʢʮʠʠ, ʦʢʘʟʳʚʘʶʱʠʭ ʥʘ ʬʝʨʤʝʥʪ ʠʥʛʠʙʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʦ ʚʩʝʭ ʦʙʨʘʟʮʘʭ ʢʨʦʤʝ ʨʘʩʪʚʦʨʘ ʢʨʘʭʤʘʣʘ 

ʦʢʨʘʩʢʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 300 ʤʠʥʫʪ ʦʩʪʘʚʘʣʘʩʴ ʩʠʥʝʡ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʥʘʣʠʯʠʠ ʩʚʦʙʦʜʥʦʛʦ ʢʨʘʭʤʘʣʘ ʚ ʞʠʜʢʦʡ ʬʘʟʝ ʛʠʜʨʦʣʠʟʫʝʤʳʭ ʩʤʝʩʝʡ. 

 
ʈʠʩʫʥʦʢ 1 ï ɿʘʚʠʩʠʤʦʩʪʴ ʩʦʜʝʨʞʘʥʠʷ ʨʘʩʪʚʦʨʠʤʳʭ ʩʫʭʠʭ ʚʝʱʝʩʪʚ ʚ ʚʦʜʥʦ-

ʢʘʨʪʦʬʝʣʴʥʳʭ ʩʤʝʩʷʭ ʠ ʢʨʘʭʤʘʣʴʥʦʤ ʢʣʝʡʩʪʝʨʝ ʦʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ 

ʛʠʜʨʦʣʠʟʘ 

 

ʇʨʠ ʛʠʜʨʦʣʠʟʝ ʢʨʘʭʤʘʣʘ ʧʦ ʠʩʪʝʯʝʥʠʠ 80 ʤʠʥʫʪ ʦʢʨʘʩʢʘ ʡʦʜʥʦʡ 

ʧʨʦʙʳ ʧʨʠʦʙʨʝʣʘ ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʳʡ ʮʚʝʪ ʭʘʨʘʢʪʝʨʥʳʡ ʜʣʷ ʜʝʢʩʪʨʠʥʦʚ: 

ʧʨʦʠʟʦʰʣʘ ʜʝʩʪʨʫʢʮʠʷ ʩʚʦʙʦʜʥʦʛʦ ʢʨʘʭʤʘʣʘ. ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ 

ʚʨʝʤʝʥʠ ʥʘʙʣʶʜʝʥʠʷ ʧʨʦʜʦʣʞʘʣʩʷ ʨʦʩʪ ʩʦʜʝʨʞʘʥʠʷ ʨʘʩʪʚʦʨʠʤʳʭ ʩʫʭʠʭ 

ʚʝʱʝʩʪʚ, ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʦʮʝʩʩ ʦʩʘʭʘʨʠʚʘʥʠʷ. ʊʘʢ ʢʘʢ ʤʘʩʩʘ ʧʨʦʜʫʢʪʦʚ 

ʧʦʣʥʦʛʦ ʛʠʜʨʦʣʠʟʘ ʢʨʘʭʤʘʣʘ ʥʘ 11,1% ʚʳʰʝ, ʯʝʤ ʤʘʩʩʘ ʛʠʜʨʦʣʠʟʫʝʤʦʛʦ 

ʢʨʘʭʤʘʣʘ [5], ʨʘʩʯʝʪʥʳʤ ʧʫʪʝʤ ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʧʨʠ ʧʦʣʥʦʤ 

ʛʠʜʨʦʣʠʟʝ ʢʨʘʭʤʘʣʘ ʜʦ ʛʣʶʢʦʟʳ ʩʦʜʝʨʞʘʥʠʝ ʩʫʭʠʭ ʚʝʱʝʩʪʚ ʚ ʠʩʩʣʝʜʫʝʤʦʤ 

ʢʨʘʭʤʘʣʴʥʦʤ ʨʘʩʪʚʦʨʝ ʚʦʟʨʦʩʣʦ ʙʳ ʜʦ 8,0%. ɿʘ 300 ʤʠʥʫʪ ʩʦʜʝʨʞʘʥʠʝ 

ʨʘʩʪʚʦʨʠʤʳʭ ʩʫʭʠʭ ʚʝʱʝʩʪʚ ʚ ʢʨʘʭʤʘʣʴʥʦʤ ʨʘʩʪʚʦʨʝ ʜʦʩʪʠʛʣʦ 7,8%. 

ʉʚʝʪʣʦ-ʢʦʨʠʯʥʝʚʘʷ ʦʢʨʘʩʢʘ ʨʘʩʪʚʦʨʘ ʥʘʙʣʶʜʘʣʘʩʴ ʥʘ 100 ʤʠʥʫʪʝ. ʇʨʠ ʵʪʦʤ 

ʩʦʜʝʨʞʘʥʠʝ ʩʫʭʠʭ ʚʝʱʝʩʪʚ ʩʦʩʪʘʚʣʷʣʦ 7,5 %. 
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ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʢʦʥʪʨʦʣʴʥʳʤ ʦʙʨʘʟʮʦʤ, ʤʦʞʥʦ 

ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʧʦʜʦʙʥʫʶ ʦʢʨʘʩʢʫ ʡʦʜʥʦʡ ʧʨʦʙʳ ʚ ʚʦʜʥʦ-

ʢʘʨʪʦʬʝʣʴʥʳʭ ʩʤʝʩʷʭ ʩʣʝʜʦʚʘʣʦ ʙʳ ʦʞʠʜʘʪʴ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʩʦʜʝʨʞʘʥʠʷ 

ʨʘʩʪʚʦʨʠʤʳʭ ʩʫʭʠʭ ʚʝʱʝʩʪʚ ʚ ʞʠʜʢʦʡ ʬʘʟʝ ʛʠʜʨʦʣʠʟʫʝʤʳʭ ʚʦʜʥʦ-

ʢʘʨʪʦʬʝʣʴʥʳʭ ʩʤʝʩʝʡ ʧʨʠʤʝʨʥʦ 10,3%, ʪʘʢ ʢʘʢ ʩʦʜʝʨʞʘʥʠʝ ʩʫʭʠʭ ʚʝʱʝʩʪʚ 

ʢʣʝʪʦʯʥʦʛʦ ʩʦʢʘ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʣʦ ʚ ʛʠʜʨʦʣʠʟʫʝʤʳʭ ʩʤʝʩʷʭ 2,8%. 

ʆʜʥʘʢʦ ʧʨʠ ʟʥʘʯʝʥʠʠ ʨʘʩʪʚʦʨʠʤʳʭ ʩʫʭʠʭ ʚʝʱʝʩʪʚ 10,3% ʚ ʚʦʜʥʦ-

ʢʘʨʪʦʬʝʣʴʥʳʭ ʩʤʝʩʷʭ, ʩʦʜʝʨʞʘʱʠʭ ʢʘʨʪʦʬʝʣʴ ʩ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ 

ʠʟʤʝʣʴʯʝʥʠʷ 58 ʠ 98%, ʩʦʭʨʘʥʷʝʪʩʷ ʩʠʥʝ-ʬʠʦʣʝʪʦʚʦʝ ʦʢʨʘʰʠʚʘʥʠʝ ʡʦʜʥʦʡ 

ʧʨʦʙʳ. ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʠ 

ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʠ ʧʝʨʝʤʝʰʠʚʘʥʠʠ ʥʘʨʫʰʘʝʪʩʷ ʮʝʣʦʩʪʥʦʩʪʴ 

ʥʝʨʘʟʨʫʰʝʥʥʳʭ ʢʣʝʪʦʢ ʢʘʨʪʦʬʝʣʷ, ʚʳʩʚʦʙʦʞʜʘʶʪʩʷ ʥʦʚʳʝ ʧʦʨʮʠʠ 

ʢʨʘʭʤʘʣʘ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʛʠʜʨʦʣʠʟʘ. 

ʇʨʠ ʢʦʵʬʬʠʮʠʝʥʪʝ ʠʟʤʝʣʴʯʝʥʠʷ ʢʘʨʪʦʬʝʣʷ 52% ʚʷʟʢʦʩʪʴ ʚʦʜʥʦ-

ʢʘʨʪʦʬʝʣʴʥʦʡ ʩʤʝʩʠ ʯʝʨʝʟ 2,5 ʯʘʩʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘʩʪʦʣʴʢʦ, ʯʪʦ ʥʝ 

ʫʜʘʝʪʩʷ ʦʧʨʝʜʝʣʠʪʴ ʩʦʜʝʨʞʘʥʠʝ ʨʘʩʪʚʦʨʠʤʳʭ ʩʫʭʠʭ ʚʝʱʝʩʪʚ ʩ ʧʦʤʦʱʴʶ 

ʨʝʬʨʘʢʪʦʤʝʪʨʘ, ʬʠʣʴʪʨʘʮʠʷ ʜʘʥʥʦʡ ʩʤʝʩʠ ʦʩʣʦʞʥʝʥʘ. ʅʝʦʙʭʦʜʠʤʘ 

ʙʦʣʴʰʘʷ ʩʪʝʧʝʥʴ ʨʘʟʚʝʜʝʥʝʥʠʷ, ʦʜʥʘʢʦ ʦʥʘ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʘ ʩ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ. 

ʇʨʠ ʛʠʜʨʦʣʠʟʝ ʠʟʤʝʣʴʯʝʥʥʦʛʦ ʙʣʘʥʰʠʨʦʚʘʥʥʦʛʦ ʢʘʨʪʦʬʝʣʷ 

ʥʘʙʣʶʜʘʝʪʩʷ ʠʥʘʷ ʢʘʨʪʠʥʘ (ʨʠʩʫʥʦʢ 2). ɼʝʩʪʨʫʢʮʠʷ ʢʨʘʭʤʘʣʘ (ʦʪʩʫʪʩʪʚʠʝ 

ʩʠʥʝ-ʬʠʦʣʝʪʦʚʦʛʦ ʦʢʨʘʰʠʚʘʥʠʷ ʡʦʜʥʦʡ ʧʨʦʙʳ) ʥʘʙʣʶʜʘʝʪʩʷ ʯʝʨʝʟ 45ï60 

ʤʠʥʫʪ. 

 
 

ʈʠʩʫʥʦʢ 2 ï ɿʘʚʠʩʠʤʦʩʪʴ ʩʦʜʝʨʞʘʥʠʝ ʨʘʩʪʚʦʨʠʤʳʭ ʩʫʭʠʭ ʚʝʱʝʩʪʚ ʚ ʚʦʜʥʦ-

ʢʘʨʪʦʬʝʣʴʥʳʭ ʩʤʝʩʷʭ ʠʟ ʙʣʘʥʰʠʨʦʚʘʥʥʦʛʦ ʢʘʨʪʦʬʝʣʷ ʦʪ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʛʠʜʨʦʣʠʟʘ 

 



ʈɸɿɼɽʃ 6.ʍʈɸʅɽʅʀɽ ʀ ʇɽʈɽʈɸɹʆʊʂɸ  

 

272 

ʀʟ ʦʙʨʘʟʮʦʚ ʙʣʘʥʰʠʨʦʚʘʥʥʦʛʦ ʢʘʨʪʦʬʝʣʷ, ʠʟʤʝʣʴʯʝʥʥʦʛʦ ʥʘ 

ʨʘʟʣʠʯʥʳʭ ʪʝʨʦʯʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ ʠ ʨʘʟʚʝʜʝʥʥʦʛʦ ʚʦʜʦʡ ʜʦ ʦʜʠʥʘʢʦʚʦʛʦ 

ʩʦʜʝʨʞʘʥʠʷ ʩʫʭʠʭ ʚʝʱʝʩʪʚ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʛʠʜʨʦʣʠʟʘ ʙʳʣʠ ʧʦʣʫʯʝʥʳ 

ʦʩʘʭʘʨʝʥʥʳʝ ʧʨʦʜʫʢʪʳ ʩ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʩʫʭʠʭ 

ʚʝʱʝʩʪʚ. 

ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʚʦ ʚʨʝʤʷ ʛʠʜʨʦʣʠʟʘ ʥʝ ʧʨʦʠʩʭʦʜʠʪ, 

ʠʣʠ ʧʨʦʠʩʭʦʜʠʪ ʥʝʟʥʘʯʠʪʝʣʴʥʦ, ʨʘʟʨʫʰʝʥʠʝ ʢʣʝʪʦʢ ʢʘʨʪʦʬʝʣʷ, ʥʝ 

ʨʘʟʨʫʰʠʚʰʠʭʩʷ ʚʦ ʚʨʝʤʷ ʠʟʤʝʣʴʯʝʥʠʷ. 

ʀʟ ʛʨʘʬʠʢʦʚ ʥʘ ʨʠʩʫʥʢʝ 2 ʚʠʜʥʦ, ʯʪʦ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʦʩʪʘ 

ʩʦʜʝʨʞʘʥʠʷ ʨʘʩʪʚʦʨʠʤʳʭ ʩʫʭʠʭ ʚʝʱʝʩʪʚ ʚ ʛʠʜʨʦʣʠʟʫʝʤʦʡ ʩʤʝʩʠ ʪʝʤ 

ʙʦʣʴʰʝ, ʯʝʤ ʚʳʰʝ ʢʦʵʬʬʠʮʠʝʥʪ ʠʟʤʝʣʴʯʝʥʠʷ. ʇʨʠ ʢʦʵʬʬʠʮʠʝʥʪʝ 

ʠʟʤʝʣʴʯʝʥʠʷ 98% ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʦʝ ʦʢʨʘʰʠʚʘʥʠʝ ʡʦʜʥʦʡ ʧʨʦʙʳ 

(ʦʪʩʫʪʩʪʚʠʝ ʩʚʦʙʦʜʥʦʛʦ ʢʨʘʭʤʘʣʘ ʚ ʛʠʜʨʦʣʠʟʫʝʤʦʡ ʩʤʝʩʠ) ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ 

45 ʤʠʥʫʪʝ, ʦʢʦʥʯʘʥʠʝ  ʛʠʜʨʦʣʠʟʘ (ʩʚʝʪʣʦ-ʢʦʨʠʯʥʝʚʦʝ ʦʢʨʘʰʠʚʘʥʠʝ ʡʦʜʥʦʡ 

ʧʨʦʙʳ) ʥʘ 60 ʤʠʥʫʪʝ. ʇʨʠ ʢʦʵʬʬʠʮʠʝʥʪʘʭ ʠʟʤʝʣʴʯʝʥʠʷ 52 ʠ 58% ʩʚʝʪʣʦ-

ʢʦʨʠʯʥʝʚʦʝ ʦʢʨʘʰʠʚʘʥʠʝ ʡʦʜʥʦʡ ʧʨʦʙʳ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ 75 ʤʠʥʫʪʝ.  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʣʘʥʰʠʨʦʚʘʥʥʦʛʦ 

ʢʘʨʪʦʬʝʣʷ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʦʭʣʘʞʜʝʥʠʝʤ ʥʘʙʣʶʜʘʣʘʩʴ ʘʥʘʣʦʛʠʯʥʘʷ 

ʢʘʨʪʠʥʘ. 

ʇʨʠʤʝʥʝʥʠʝ ʙʣʘʥʰʠʨʦʚʘʥʥʦʛʦ ʢʘʨʪʦʬʝʣʷ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʚʦʜʥʦ-

ʢʘʨʪʦʬʝʣʴʥʳʝ ʩʤʝʩʠ, ʩʚʦʙʦʜʥʳʡ ʢʨʘʭʤʘʣ ʢʦʪʦʨʳʭ ʛʠʜʨʦʣʠʟʫʝʪʩʷ ʜʦ 

ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ. ʇʨʠ ʵʪʦʤ ʥʝ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʪʦʷʥʥʦʛʦ 

ʫʚʝʣʠʯʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʩʚʦʙʦʜʥʦʛʦ ʢʨʘʭʤʘʣʘ ʚ ʛʠʜʨʦʣʠʟʫʝʤʦʡ ʩʤʝʩʠ 

ʚʩʣʝʜʩʪʚʠʝ ʥʘʨʫʰʝʥʠʷ ʮʝʣʦʩʪʥʦʩʪʠ ʥʝʨʘʟʨʫʰʝʥʥʳʭ ʚ ʧʨʦʮʝʩʩʝ 

ʠʟʤʝʣʴʯʝʥʠʷ ʢʣʝʪʦʢ, ʯʪʦ ʩʦʢʨʘʱʘʝʪ ʚʨʝʤʷ ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ 

ʬʝʨʤʝʥʪʘʪʠʚʥʦʛʦ ʛʠʜʨʦʣʠʟʘ ʩʚʦʙʦʜʥʦʛʦ ʢʨʘʭʤʘʣʘ. ʋʚʝʣʠʯʝʥʠʝ ʩʪʝʧʝʥʠ 

ʠʟʤʝʣʴʯʝʥʠʷ ʢʘʨʪʦʬʝʣʷ ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʦʩʘʭʘʨʠʚʘʥʠʷ 

ʢʘʨʪʦʬʝʣʴʥʦʡ ʩʤʝʩʠ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʦʢʨʘʱʝʥʠʝ ʚʨʝʤʝʥʠ ʦʩʘʭʘʨʠʚʘʥʠʷ ʩʚʷʟʘʥʦ ʠ ʩ 

ʪʝʤ, ʯʪʦ ʢʨʘʭʤʘʣ ʚ ʙʣʘʥʰʠʨʦʚʘʥʥʦʤ ʢʘʨʪʦʬʝʣʝ ʫʞʝ ʢʣʝʡʩʪʝʨʠʟʦʚʘʥ, ʯʪʦ 

ʜʝʣʘʝʪ ʝʛʦ ʜʦʩʪʫʧʥʳʤ ʜʣʷ ʬʝʨʤʝʥʪʦʚ. ɺ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʳʨʦʛʦ 

ʢʘʨʪʦʬʝʣʷ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʦʧʪʠʤʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ 

ʛʠʜʨʦʣʠʟʘ (60ï65Üʉ) ʪʨʘʪʠʪʴʩʷ ʥʘ ʢʣʝʡʩʪʝʨʠʟʘʮʠʶ ʢʨʘʭʤʘʣʘ. 

 

ЗАКЛЮЧЕНИЕ 

 

ʇʨʠ ʦʩʘʭʘʨʠʚʘʥʠʠ ʚʦʜʥʦ-ʢʘʨʪʦʬʝʣʴʥʦʡ ʩʤʝʩʠ, ʧʦʣʫʯʝʥʥʦʡ ʠʟ 

ʠʟʤʝʣʴʯʝʥʥʦʛʦ ʩʳʨʦʛʦ ʢʘʨʪʦʬʝʣʷ, ʧʨʦʮʝʩʩ ʬʝʨʤʝʥʪʘʪʠʚʥʦʛʦ ʛʠʜʨʦʣʠʟʘ 

ʥʦʩʠʪ ʜʣʠʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ. ɼʘʞʝ ʧʦ ʠʩʪʝʯʝʥʠʠ 5 ʯʘʩʦʚ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠʩʫʪʩʪʚʠʝ ʩʚʦʙʦʜʥʦʛʦ ʢʨʘʭʤʘʣʘ ʚ ʚʦʜʥʦ-

ʢʘʨʪʦʬʝʣʴʥʦʡ ʩʤʝʩʠ, ʢʦʪʦʨʳʡ, ʢʘʢ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʚʳʜʝʣʷʝʪʩʷ ʠʟ ʢʣʝʪʦʢ, 

ʥʝ ʨʘʟʨʫʰʝʥʥʳʭ ʧʨʠ ʠʟʤʝʣʴʯʝʥʠʠ, ʠ ʨʘʟʨʫʰʘʶʱʠʭʩʷ ʧʨʠ ʜʣʠʪʝʣʴʥʦʤ 

ʪʝʤʧʝʨʘʪʫʨʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ. ʅʝ ʜʦ ʢʦʥʮʘ ʧʨʦʚʝʜʝʥʥʳʡ ʛʠʜʨʦʣʠʟ ʤʦʞʝʪ 

ʧʨʠʚʝʩʪʠ ʢ ʥʘʣʠʯʠʶ ʚ ʦʩʘʭʘʨʝʥʥʦʡ ʩʤʝʩʠ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʫʚʝʣʠʯʝʥʠʶ ʚʷʟʢʦʩʪʠ ʦʩʘʭʘʨʝʥʥʦʛʦ 
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ʢʘʨʪʦʬʝʣʴʥʦʛʦ ʩʫʩʣʘ ʠ ʦʩʣʦʞʥʷʶʱʠʭ ʧʨʦʮʝʩʩ ʬʠʣʴʪʨʘʮʠʠ. ʇʨʠʩʫʪʩʪʚʠʝ 

ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʚ ʬʠʣʴʪʨʘʪʝ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʦʙʨʘʟʦʚʘʥʠʶ ʥʝʨʘʩʪʚʦʨʠʤʳʭ ʠʣʠ ʧʣʦʭʦʨʘʩʪʚʦʨʠʤʳʭ ʩʦʝʜʠʥʝʥʠʡ ʥʘ 

ʩʣʝʜʫʶʱʠʭ ʩʪʘʜʠʷʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʥʮʝʥʪʨʘʪʘ 

ʠʟ ʢʘʨʪʦʬʝʣʷ (ʫʧʘʨʠʚʘʥʠʷ ʠ ʪʝʨʤʦʦʙʨʘʙʦʪʢʠ), ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ 

ʥʘʛʘʨʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʩʥʠʟʠʪ ʢʦʣʣʦʠʜʥʫʶ 

ʩʪʦʡʢʦʩʪʴ ʢʦʥʮʝʥʪʨʘʪʘ ʠʟ ʢʘʨʪʦʬʝʣʷ ʠ ʥʘʧʠʪʢʦʚ ʥʘ ʝʛʦ ʦʩʥʦʚʝ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠ ʛʠʜʨʦʣʠʟʝ ʙʣʘʥʰʠʨʦʚʘʥʥʦʛʦ ʢʘʨʪʦʬʝʣʷ ʧʨʠʚʦʜʠʪ 

ʢ ʩʦʢʨʘʱʝʥʠʶ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʛʠʜʨʦʣʠʟʘ ʚʦʜʥʦ-ʢʘʨʪʦʬʝʣʴʥʦʡ ʤʘʩʩʳ 

ʜʦ 60ï75 ʤʠʥʫʪ.  

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʠʟʤʝʣʴʯʝʥʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʢʨʘʱʝʥʠʶ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ 

ʦʩʘʭʘʨʠʚʘʥʠʷ. 
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INVESTIGATION OF IMPACT  OF GRINDING RATIO OF POTATO 

AND ITS PRE-HEAT TREATMENT ON THE DURATION AND 

COMPLETENESS OF ENZYMATIC HYDROLYSIS OF POTATO 

MIXTURE  

 

KOLOSKOVA O.V. 

 

SUMMARY  

 

One of the most important processes in the manufacture of potato-based 

concentrate (semi-finished beverage) is a process of saccharification. Pre-

treatment of potato has a significant impact on the process of saccharification. 

The article presents the results of studies on the effect of grinding ratio of potato 

and pre-heat treatment on the duration and depth of the saccharification of 

potato starch. 

It was found that the process of saccharification of water-potato mixture 

obtained from crushed raw potato is durable. The presence of starch in water-

potato mixture was found even after5 hours of treatment by amylolytic enzymes. 

It is supposed to be released from the cells destroyed by prolonged exposure 

temperature. 

It was found that the process of saccharification of water-potato mixture 

obtained from crushed blanched potato is about 60-75 minutes. 

It was demonstrated that an increase in the grinding ratio of potato helps 

to reduce the duration of saccharification process. 

 

Key words: potato, production technology of potato based concentrate, 

potato starch hydrolysis, saccharification, crushing ratio, blanching 

 

ʇʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 30.04.2013 ʛ. 
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РЕЗЮМЕ 

 

ʀʩʩʣʝʜʦʚʘʥʘ ʤʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʥʘʪʠʚʥʳʭ ʢʨʘʭʤʘʣʦʚ 

ʧʦʣʫʯʝʥʥʳʭ ʠʟ 3 ʩʦʨʪʦʚ ʠ 9 ʛʠʙʨʠʜʦʚ ʢʘʨʪʦʬʝʣʷ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʨʪʦʬʝʣʴʥʳʡ ʢʨʘʭʤʘʣ, ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, 

ʩʦʨʪ ʢʘʨʪʦʬʝʣʷ, ʛʠʙʨʠʜ ʢʘʨʪʦʬʝʣʷ 

 

ВВЕДЕНИЕ 

 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʢʨʘʭʤʘʣ ʠ ʢʨʘʭʤʘʣʦʧʨʦʜʫʢʪʳ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ 

ʥʘʨʦʜʥʦʤ ʭʦʟʷʡʩʪʚʝ [1,2]. ʆʥʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʦ ʤʥʦʛʠʭ ʦʪʨʘʩʣʷʭ 

ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ: ʢʦʥʜʠʪʝʨʩʢʦʡ, ʭʣʝʙʦʧʝʢʘʨʥʦʡ, ʢʦʥʩʝʨʚʥʦʡ, 

ʧʠʱʝʢʦʥʮʝʥʪʨʘʪʥʦʡ, ʤʦʣʦʯʥʦʡ, ʤʷʩʥʦʡ, ʘ ʪʘʢʞʝ ʚ ʪʝʢʩʪʠʣʴʥʦʡ, ʙʫʤʘʞʥʦʡ, 

ʢʦʞʝʚʝʥʥʦʡ, ʧʦʣʠʛʨʘʬʠʯʝʩʢʦʡ, ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʚ 

ʤʝʪʘʣʣʫʨʛʠʠ, ʚ ʙʳʪʫ. ʂʨʦʤʝ ʪʦʛʦ, ʢʨʘʭʤʘʣ ʠ ʝʛʦ ʧʨʦʠʟʚʦʜʥʳʝ ʧʨʠʤʝʥʷʶʪ ʚ 

ʭʠʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʦʨʙʠʪʘ, ʤʦʣʦʯʥʦʡ 

ʢʠʩʣʦʪʳ, ʛʣʠʮʝʨʠʥʘ, ʘʮʝʪʦʥʘ, ʙʫʪʘʥʦʣʘ, ʣʘʢʦʚ, ʨʘʟʣʠʯʥʳʭ ʧʣʝʥʦʢ ʠ ʪ.ʜ. 

ʐʠʨʦʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʨʘʭʤʘʣʘ ʦʙʫʩʣʦʚʣʝʥʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʪʝʤ, 

ʯʪʦ ʥʘʪʠʚʥʳʡ ʢʨʘʭʤʘʣ, ʷʚʣʷʷʩʴ ʧʨʠʨʦʜʥʳʤ ʧʦʣʠʤʝʨʦʤ, ʚ ʢʦʪʦʨʦʤ 

ʤʦʥʦʤʝʨʳ (ʦʩʪʘʪʢʠ a-D-ʛʣʶʢʦʧʠʨʘʥʦʟʳ) ʩʚʷʟʘʥʳ a-(1­4)- ʠ a-(1­6)-

ʛʣʶʢʦʟʠʜʥʳʤʠ ʩʚʷʟʷʤʠ, ʦʙʨʘʟʫʝʪ ʘʤʠʣʦʟʫ (ʧʦʣʠʩʘʭʘʨʠʜ ʣʠʥʝʡʥʦʛʦ 

ʩʪʨʦʝʥʠʷ) ʠ ʘʤʠʣʦʧʝʢʪʠʥ (ʧʦʣʠʩʘʭʘʨʠʜ ʨʘʟʚʝʪʚʣʝʥʥʦʛʦ ʩʪʨʦʝʥʠʷ). ʂʨʦʤʝ 

ʪʦʛʦ, ʢʨʘʭʤʘʣʴʥʳʝ ʬʨʘʢʮʠʠ (ʘʤʠʣʦʟʘ ʠ ʘʤʠʣʦʧʝʢʪʠʥ) ʢʦʤʧʘʢʪʥʦ 

ʫʧʘʢʦʚʘʥʳ ʚ ʢʨʘʭʤʘʣʴʥʳʝ ʟʝʨʥʘ (ʠʣʠ ʛʨʘʥʫʣʳ) [1,2].  

ʇʨʦʚʝʜʝʥʠʝ ʩʨʘʚʥʠʪʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ 

ʩʪʨʫʢʪʫʨʳ ʢʨʘʭʤʘʣʦʚ ʧʦʟʚʦʣʠʪ ʧʨʝʜʩʢʘʟʘʪʴ ʠʭ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʦʮʝʥʠʪʴ ʩʪʝʧʝʥʴ ʩʨʦʜʩʪʚʘ ʢ ʤʦʜʠʬʠʢʘʮʠʠ ʠ 

ʙʦʣʝʝ ʪʦʯʥʦ ʦʧʨʝʜʝʣʠʪʴ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʝ ʚʘʨʠʘʥʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 
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ʎʝʣʴ ï ʠʟʫʯʠʪʴ ʤʦʨʬʦʣʦʛʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ ʥʘʪʠʚʥʦʛʦ ʢʨʘʭʤʘʣʘ, 

ʧʦʣʫʯʝʥʥʦʛʦ ʠʟ ʨʘʟʥʳʭ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ ʢʘʨʪʦʬʝʣʷ. 

 

МАТЕРИАЛЫ И МЕТОДИКА 

 

ʆʙʲʝʢʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʣʫʞʠʣʠ ʦʙʨʘʟʮʳ 

ʢʘʨʪʦʬʝʣʴʥʦʛʦ ʢʨʘʭʤʘʣʘ, ʧʦʣʫʯʝʥʥʳʝ ʚ ɻʅʋ çɺʩʝʨʦʩʩʠʡʩʢʠʡ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʢʨʘʭʤʘʣʦʧʨʦʜʫʢʪʦʚè ʠʟ 3 ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ 

(çɼʠʚʦè, çɺʝʩʪʥʠʢè, çʕʬʬʝʢʪè) ʠ 9 ʛʠʙʨʠʜʦʚ ʢʘʨʪʦʬʝʣʷ (ʛʠʙʨʠʜ 1513-4, 

ʛʠʙʨʠʜ 1598-14, ʛʠʙʨʠʜ 1600-4, ʛʠʙʨʠʜ 1600-7, ʛʠʙʨʠʜ 1600-12, ʛʠʙʨʠʜ 

1603-15, ʛʠʙʨʠʜ 1607-3, ʛʠʙʨʠʜ 1608-5, ʛʠʙʨʠʜ 1608-10) ɻʅʋ 

çɺʩʝʨʦʩʩʠʡʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʢʘʨʪʦʬʝʣʴʥʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʠʤ. ɸ.ɻ. ʃʦʨʭʘè. 

ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ. ʄʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʦʮʝʥʝʥʘ ʥʘ 

ʩʢʘʥʠʨʫʶʱʝʤ ʵʣʝʢʪʨʦʥʥʦʤ ʤʠʢʨʦʩʢʦʧʝ LEO 1420 (Germany). 

ʄʝʪʘʣʣʠʟʘʮʠʶ ʧʨʝʧʘʨʘʪʦʚ ʦʩʫʱʝʩʪʚʣʷʣʠ ʟʦʣʦʪʦʤ ʚ ʚʘʢʫʫʤʥʦʡ ʫʩʪʘʥʦʚʢʝ 

EMITECH K 550X. 

 

РЕЗУЛЬТАТЫ ИССЛЕДОВАНИЙ 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 1ï6, ʘ ʪʘʢʞʝ ʚ 

ʪʘʙʣʠʮʝ 1. 

ʉʦʛʣʘʩʥʦ ʧʨʦʚʝʜʝʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʥʘʠʙʦʣʴʰʠʡ ʩʨʝʜʥʠʡ ʨʘʟʤʝʨ 

ʢʨʘʭʤʘʣʴʥʳʭ ʛʨʘʥʫʣ ʦʪʤʝʯʝʥ ʫ ʢʘʨʪʦʬʝʣʴʥʦʛʦ ʢʨʘʭʤʘʣʘ, ʧʦʣʫʯʝʥʥʦʛʦ ʠʟ 

ʩʦʨʪʘ çɺʝʩʪʥʠʢè ï 34,13 ʤʢʤ, ʘ ʥʘʠʤʝʥʴʰʠʡ ï ʫ ʢʘʨʪʦʬʝʣʴʥʦʛʦ ʢʨʘʭʤʘʣʘ, 

ʚʳʜʝʣʝʥʥʦʛʦ ʠʟ ʛʠʙʨʠʜʘ ç1608-5è ï 27,17 ʤʢʤ (ʪʘʙʣʠʮʘ 1).  

 

ʊʘʙʣʠʮʘ 1 – Мʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘʪʠʚʥʦʛʦ ʢʨʘʭʤʘʣʘ 

ʚʳʜʝʣʝʥʥʦʛʦ ʠʟ ʨʘʟʥʳʭ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ ʢʘʨʪʦʬʝʣʷ 

 

ʇʘʨʘʤʝʪʨʳ 

ʅʘʪʠʚʥʳʡ ʢʨʘʭʤʘʣ, 

ʚʳʜʝʣʝʥʥʳʡ ʠʟ ʨʘʟʥʳʭ ʩʦʨʪʦʚ 

ʢʘʨʪʦʬʝʣʷ 

ʅʘʪʠʚʥʳʡ ʢʨʘʭʤʘʣ, 

ʚʳʜʝʣʝʥʥʳʡ ʠʟ ʨʘʟʥʳʭ 

ʛʠʙʨʠʜʦʚ ʢʘʨʪʦʬʝʣʷ 

çɼʠʚʦè 
çɺʝʩʪʥʠʢ

è 

çʕʬʬʝʢ

ʪè 

ç1513-

4è 

ç1598-

14è 
ç1600-4è 

dʩʨʝʜ, ʤʢʤ 30,35 34,13 27,52 29,12 29,58 28,63 

ʉʪʘʥʜʘʨʪʥʘʷ 

ʦʰʠʙʢʘ 
0,79 0,80 0,87 1,22 1,01 0,95 

ʄʝʜʠʘʥʘ 28,55 33,16 25,53 27,37 28,95 27,63 

ʄʦʜʘ 25,53 26,32 19,48 15,26 18,42 17,37 

ʉʪʘʥʜʘʨʪʥʦʝ 

ʦʪʢʣʦʥʝʥʠʝ 
8,99 9,28 10,08 11,41 9,77 9,46 

ɼʠʩʧʝʨʩʠʷ 

ʚʳʙʦʨʢʠ 
80,76 86,11 101,63 130,18 95,43 89,47 

ʕʢʩʮʝʩʩ 0,17 ï0,08 0,53 ï0,74 ï0,10 ï0,02 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 1 

ɸʩʠʤʤʝʪʨʠʯ

ʥʦʩʪʴ 
0,69 0,44 0,94 0,42 0,51 0,47 

ʀʥʪʝʨʚʘʣ 41,58 46,84 49,47 45,00 44,21 50,53 

dmin, ʤʢʤ 15,00 13,68 9,47 10,00 10,00 7,89 

dmax, ʤʢʤ 56,58 60,53 58,94 55,00 54,21 58,42 

ʋʨʦʚʝʥʴ 

ʥʘʜʝʞʥʦʩʪʠ 

(95,0%) 

1,57 1,59 1,72 2,43 2,01 1,88 

ʈʘʩʧʨʝʜʝʣʝʥ

ʠʝ ʛʨʘʥʫʣ ʧʦ 

ʨʘʟʤʝʨʘʤ 

ʊʨʠ-

ʤʦʜʘʣʴ

ʥʦʝ 

ʄʦʥʦ-

ʤʦʜʘʣʴʥʦ

ʝ 

ʊʨʠ-

ʤʦʜʘʣʴʥ

ʦʝ 

ʊʨʠ-

ʤʦʜʘʣʴʥ

ʦʝ 

ʊʨʠ-

ʤʦʜʘʣʴʥ

ʦʝ 

ɹʠ-

ʤʦʜʘʣʴʥʦ

ʝ 

ʇʘʨʘʤʝʪʨʳ 

ʅʘʪʠʚʥʳʡ ʢʨʘʭʤʘʣ, ʚʳʜʝʣʝʥʥʳʡ ʠʟ ʨʘʟʥʳʭ ʛʠʙʨʠʜʦʚ 

ʢʘʨʪʦʬʝʣʷ 

ç1600-

7è 
ç1600-12è 

ç1603-

15è 

ç1607-

3è 

ç1608-

5è 

ç1608-

10è 

dʩʨʝʜ, ʤʢʤ 27,48 31,12 31,30 32,08 27,17 30,29 

ʉʪʘʥʜʘʨʪʥʘʷ 

ʦʰʠʙʢʘ 
0,90 0,84 0,94 1,05 0,95 1,01 

ʄʝʜʠʘʥʘ 25,79 29,61 28,95 32,37 25,66 29,61 

ʄʦʜʘ 29,47 28,16 23,95 22,37 34,74 17,63 

ʉʪʘʥʜʘʨʪʥʦʝ 

ʦʪʢʣʦʥʝʥʠʝ 
9,15 8,61 9,27 10,46 9,35 10,13 

ɼʠʩʧʝʨʩʠʷ 

ʚʳʙʦʨʢʠ 
83,67 74,12 86,03 109,34 87,37 10,59 

ʕʢʩʮʝʩʩ 0,88 ï0,04 ï0,09 0,30 ï0,81 ï0,41 

ɸʩʠʤʤʝʪʨʠʯ

ʥʦʩʪʴ 
0,90 0,55 0,41 0,66 0,28 0,48 

ʀʥʪʝʨʚʘʣ 45,79 41,32 44,74 50,26 38,42 45,53 

dmin, ʤʢʤ 12,11 15,53 14,47 15,00 11,32 10,26 

dmax, ʤʢʤ 57,90 56,84 59,21 65,26 49,74 55,79 

ʋʨʦʚʝʥʴ 

ʥʘʜʝʞʥʦʩʪʠ 

(95,0%) 

1,78 1,67 1,87 2,09 1,89 2,01 

ʈʘʩʧʨʝʜʝʣʝʥ

ʠʝ ʛʨʘʥʫʣ ʧʦ 

ʨʘʟʤʝʨʘʤ 

ɹʠ-

ʤʦʜʘʣʴ

ʥʦʝ 

ɹʠ-

ʤʦʜʘʣʴʥʦ

ʝ 

ɹʠ-

ʤʦʜʘʣʴʥʦ

ʝ 

ɹʠ-

ʤʦʜʘʣʴʥ

ʦʝ 

ɹʠ-

ʤʦʜʘʣʴʥ

ʦʝ 

ʊʨʠ-

ʤʦʜʘʣʴʥ

ʦʝ 

 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦ ʚʦʟʨʘʩʪʘʥʠʶ ʩʨʝʜʥʝʛʦ ʨʘʟʤʝʨʘ ʢʨʘʭʤʘʣʴʥʦʡ 

ʛʨʘʥʫʣʳ ʚʩʝ ʠʩʩʣʝʜʦʚʘʥʥʳʝ ʦʙʨʘʟʮʘ ʢʘʨʪʦʬʝʣʴʥʦʛʦ ʢʨʘʭʤʘʣʘ ʤʦʞʥʦ 

ʚʳʩʪʨʦʠʪʴ ʚ ʩʣʝʜʫʶʱʠʡ ʨʷʜ: ʛʠʙʨʠʜ ç1608-5è ï 27,17 ʤʢʤ, ʛʠʙʨʠʜ ç1600-

7è ï 27,48 ʤʢʤ, ʩʦʨʪ çʕʬʬʝʢʪè ï 27,52 ʤʢʤ, ʛʠʙʨʠʜ ç1600-4è ï 28,63 ʤʢʤ, 

ʛʠʙʨʠʜ ç1513-4è ï 29,12 ʤʢʤ, ʛʠʙʨʠʜ ç1598-14è ï 29,58 ʤʢʤ, ʛʠʙʨʠʜ ç1608-

10è ï 30,29 ʤʢʤ, ʩʦʨʪ çɼʠʚʦè ï 30,35 ʤʢʤ, ʛʠʙʨʠʜ ç1600-12è ï 31,12 ʤʢʤ, 
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ʛʠʙʨʠʜ ç1603-15è ï 31,30 ʤʢʤ, ʛʠʙʨʠʜ ç1607-3è ï 32,08 ʤʢʤ, ʩʦʨʪ 

çɺʝʩʪʥʠʢè ï 34,13 ʤʢʤ (ʪʘʙʣʠʮʘ 1). 

ʇʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʧʨʠ ʠʟʫʯʝʥʠʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ 

ʥʘʪʠʚʥʦʛʦ ʢʘʨʪʦʬʝʣʴʥʦʛʦ ʢʨʘʭʤʘʣʘ ʨʘʟʥʳʭ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ ʨʝʟʫʣʴʪʘʪʳ 

ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʠʤʝʶʱʠʤʠʩʷ ʣʠʪʝʨʘʪʫʨʥʳʤʠ ʜʘʥʥʳʤʠ. ʊʘʢ, ʠʟʚʝʩʪʥʦ [1ï3], 

ʯʪʦ ʢʨʘʭʤʘʣʴʥʳʝ ʛʨʘʥʫʣʳ ʠʤʝʶʪ ʦʚʘʣʴʥʫʶ, ʩʬʝʨʠʯʝʩʢʫʶ ʠʣʠ 

ʥʝʧʨʘʚʠʣʴʥʫʶ ʬʦʨʤʫ, ʠʭ ʜʠʘʤʝʪʨ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 0,002ï0,15 ʤʤ.  

ʂʨʘʭʤʘʣʴʥʳʝ ʟʝʨʥʘ ʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʧʨʦʩʪʳʝ ʠ ʩʣʦʞʥʳʝ: ʧʨʦʩʪʳʝ 

ʟʝʨʥʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʜʥʦʨʦʜʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ; ʩʣʦʞʥʳʝ ï ʩʦʯʝʪʘʥʠʝ 

ʙʦʣʝʝ ʤʝʣʢʠʭ ʯʘʩʪʠʮ.  

ʂʨʦʤʝ ʪʦʛʦ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʘʟʤʝʨʳ ʢʨʘʭʤʘʣʴʥʳʭ ʛʨʘʥʫʣ 

ʟʘʚʠʩʷʪ ʦʪ ʠʩʪʦʯʥʠʢʘ ʢʨʘʭʤʘʣʦʩʦʜʝʨʞʘʱʝʛʦ ʩʳʨʴʷ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦ ʩʫʱʝʩʪʚʫʶʱʝʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʫ ʥʘʪʠʚʥʦʛʦ 

ʢʘʨʪʦʬʝʣʴʥʦʛʦ ʢʨʘʭʤʘʣʘ ʨʘʟʣʠʯʘʶʪʩʷ 4 ʤʘʨʢʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʤʝʨʘ 

ʢʨʘʭʤʘʣʴʥʳʭ ʛʨʘʥʫʣ (ʪʘʙʣʠʮʘ 2) [4]. 

 

ʊʘʙʣʠʮʘ 2 ï ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʢʘʨʪʦʬʝʣʴʥʦʛʦ ʢʨʘʭʤʘʣʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʨʘʟʤʝʨʘ ʢʨʘʭʤʘʣʴʥʳʭ ʛʨʘʥʫʣ [4] 

 

 ̄ʧ/ʧ 
ʄʘʨʢʘ ʢʘʨʪʦʬʝʣʴʥʦʛʦ 

ʢʨʘʭʤʘʣʘ 

ɺʝʣʠʯʠʥʘ ʢʨʘʭʤʘʣʴʥʳʭ ʟʝʨʝʥ, 

ʤʢʤ 

1 çʉʫʧʝʨʠʦʨè 35 ʠ ʙʦʣʝʝ 

2 çʇʨʠʤʘè ʦʪ 22 ʜʦ 35 

3 çʉʝʢʫʥʜʘè ʦʪ 12,5 ʜʦ 22 

4 çʆʪʭʦʜè ʤʝʥʝʝ 12,5 

 

  
1 
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2 

  
3 

ʩʦʨʪʘ: 1 ï çɼʠʚʦè, 2 ï çɺʝʩʪʥʠʢè, 3 ï çʕʬʬʝʢʪè 

ʈʠʩʫʥʦʢ 1 ï ʄʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʥʘʪʠʚʥʦʛʦ ʢʘʨʪʦʬʝʣʴʥʦʛʦ 

ʢʨʘʭʤʘʣʘ, ʚʳʜʝʣʝʥʥʦʛʦ ʠʟ ʨʘʟʥʳʭ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ 

 

ʈʘʟʤʝʨ ʢʨʘʭʤʘʣʴʥʳʭ ʛʨʘʥʫʣ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪ ʦʩʦʙʝʥʥʦʩʪʠ 

ʪʝʭʥʦʣʦʛʠʠ ʠʟʚʣʝʯʝʥʠʷ ʢʨʘʭʤʘʣʘ ʠʟ ʢʨʘʭʤʘʣʦʩʦʜʝʨʞʘʱʝʛʦ ʩʳʨʴʷ, ʥʦ ʠ 

ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʩʪʝʧʝʥʴ ʩʨʦʜʩʪʚʘ ʢ ʤʦʜʠʬʠʢʘʮʠʠ ʥʘʪʠʚʥʦʛʦ ʢʨʘʭʤʘʣʘ.  

 

  
1 
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ʛʠʙʨʠʜʳ: 1 ï 1513-4, 2 ï 1598-14, 3 ï 1600-4 

ʈʠʩʫʥʦʢ 2 ï ʄʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʥʘʪʠʚʥʦʛʦ ʢʘʨʪʦʬʝʣʴʥʦʛʦ 

ʢʨʘʭʤʘʣʘ, ʚʳʜʝʣʝʥʥʦʛʦ ʠʟ ʨʘʟʥʳʭ ʛʠʙʨʠʜʦʚ ʢʘʨʪʦʬʝʣʷ 

 

ʊʘʢ, ʤʝʣʢʠʝ ʢʨʘʭʤʘʣʴʥʳʝ ʛʨʘʥʫʣʳ ʠʤʝʶʪ ʙʦʣʴʰʫʶ ʧʦʚʝʨʭʥʦʩʪʴ 

ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʷ ʩ ʚʥʝʰʥʝʡ ʩʨʝʜʦʡ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʤʦʛʫʪ ʣʫʯʰʝ 

ʧʦʜʚʝʨʛʘʪʴʩʷ ʘʪʘʢʝ ʭʠʤʠʯʝʩʢʦʛʦ ʘʛʝʥʪʘ. ʆʜʥʘʢʦ ʤʝʣʢʠʝ ʢʨʘʭʤʘʣʴʥʳʝ 

ʛʨʘʥʫʣʳ ʧʣʦʭʦ ʥʘʙʫʭʘʶʪ. ɺ ʤʝʣʢʠʝ ʛʨʘʥʫʣʳ ʧʦʪʝʥʮʠʘʣʴʥʦ ʤʦʞʝʪ 

ʧʨʦʥʠʢʥʫʪʴ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʦʣʝʢʫʣ ʚʦʜʳ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʚ 

ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʧʨʦʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪ ʨʘʟʨʳʭʣʝʥʠʷ ʧʣʦʪʥʦ ʫʧʘʢʦʚʘʥʥʳʭ 

 

  
1 
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ʛʠʙʨʠʜʳ: 1 ï 1600-12, 2 ï 1603-15, 3 ï 1607-3 

ʈʠʩʫʥʦʢ 3 ï ʄʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʢʘʨʪʦʬʝʣʴʥʦʛʦ ʢʨʘʭʤʘʣʘ, 

ʚʳʜʝʣʝʥʥʦʛʦ ʠʟ ʨʘʟʥʳʭ ʛʠʙʨʠʜʦʚ ʢʘʨʪʦʬʝʣʷ 
 

ʧʦʣʠʤʝʨʥʳʭ ʮʝʧʝʡ ʢʨʘʭʤʘʣʘ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʝʝ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʫʯʘʩʪʢʘʭ. 

ɺʝʨʦʷʪʥʦ, ʠʤʝʥʥʦ ʢʨʫʧʥʳʝ ʛʨʘʥʫʣʳ ʢʨʘʭʤʘʣʘ ʠʤʝʶʪ ʙʦʣʴʰʝʝ ʩʨʦʜʩʪʚʦ ʢ 

ʭʠʤʠʯʝʩʢʦʤʫ ʤʦʜʠʬʠʮʠʨʫʶʱʝʤʫ ʬʘʢʪʦʨʫ. ɺ ʥʠʭ ʧʨʦʥʠʢʘʝʪ ʙʦʣʴʰʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʤʦʣʝʢʫʣ ʚʦʜʳ ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʨʘʟʨʳʭʣʝʥʠʶ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ 

ʫʯʘʩʪʢʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʢʨʫʧʥʳʭ ʠ ʭʦʨʦʰʦ ʥʘʙʫʭʘʶʱʠʭ 

ʛʨʘʥʫʣ ʤʦʞʝʪ ʧʦʪʝʥʮʠʘʣʴʥʦ ʥʘʭʦʜʠʪʴʩʷ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʤʦʣʝʢʫʣ 

ʭʠʤʠʯʝʩʢʦʛʦ ʘʛʝʥʪʘ ʦʩʫʱʝʩʪʚʣʷʶʱʝʛʦ ʘʪʘʢʫ. 
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ʛʠʙʨʠʜʳ: 1 ï 1600-7, 2 ï 1608-5, 3 ï 1608-10 

ʈʠʩʫʥʦʢ 4 ï ʄʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʢʘʨʪʦʬʝʣʴʥʦʛʦ ʢʨʘʭʤʘʣʘ, 

ʚʳʜʝʣʝʥʥʦʛʦ ʠʟ ʨʘʟʥʳʭ ʛʠʙʨʠʜʦʚ ʢʘʨʪʦʬʝʣʷ 

 

ЗАКЛЮЧЕНИЕ  
 

ʀʩʩʣʝʜʦʚʘʚ ʤʦʨʬʦʣʦʛʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ ʥʘʪʠʚʥʦʛʦ ʢʘʨʪʦʬʝʣʴʥʦʛʦ 

ʢʨʘʭʤʘʣʘ ʨʘʟʥʳʭ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʨʘʭʤʘʣʴʥʳʝ 

ʛʨʘʥʫʣʳ ʠʤʝʶʪ ʦʚʘʣʴʥʫʶ, ʩʬʝʨʠʯʝʩʢʫʶ ʠʣʠ ʥʝʧʨʘʚʠʣʴʥʫʶ ʬʦʨʤʫ. ʈʘʟʤʝʨ 

ʢʨʘʭʤʘʣʴʥʳʭ ʛʨʘʥʫʣ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʢʨʘʭʤʘʣʦʩʦʜʝʨʞʘʱʝʛʦ 

ʩʳʨʴʷ. 
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ʈʠʩʫʥʦʢ 5 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʨʘʟʤʝʨʫ ʛʨʘʥʫʣ ʥʘʪʠʚʥʦʛʦ ʢʘʨʪʦʬʝʣʴʥʦʛʦ 

ʢʨʘʭʤʘʣʘ, ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʨʘʟʥʳʭ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ ʢʘʨʪʦʬʝʣʷ 

 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦ ʚʦʟʨʘʩʪʘʥʠʶ ʩʨʝʜʥʝʛʦ ʨʘʟʤʝʨʘ ʢʨʘʭʤʘʣʴʥʦʡ 

ʛʨʘʥʫʣʳ ʚʩʝ ʠʩʩʣʝʜʦʚʘʥʥʳʝ ʦʙʨʘʟʮʘ ʢʘʨʪʦʬʝʣʴʥʦʛʦ ʢʨʘʭʤʘʣʘ ʤʦʞʥʦ 

ʚʳʩʪʨʦʠʪʴ ʚ ʩʣʝʜʫʶʱʠʡ ʨʷʜ: ʛʠʙʨʠʜ ç1608-5è ï 27,17 ʤʢʤ, ʛʠʙʨʠʜ ç1600-

7è ï 27,48 ʤʢʤ, ʩʦʨʪ çʕʬʬʝʢʪè ï 27,52 ʤʢʤ, ʛʠʙʨʠʜ ç1600-4è ï 28,63 ʤʢʤ, 

ʛʠʙʨʠʜ ç1513-4è ï 29,12 ʤʢʤ, ʛʠʙʨʠʜ ç1598-14è ï 29,58 ʤʢʤ, ʛʠʙʨʠʜ ç1608-

10è ï          
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ʈʠʩʫʥʦʢ 6 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʨʘʟʤʝʨʫ ʛʨʘʥʫʣ ʥʘʪʠʚʥʦʛʦ ʢʘʨʪʦʬʝʣʴʥʦʛʦ 

ʢʨʘʭʤʘʣʘ, ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʨʘʟʥʳʭ ʛʠʙʨʠʜʦʚ ʢʘʨʪʦʬʝʣʷ 

 

30,29 ʤʢʤ, ʩʦʨʪ çɼʠʚʦè ï 30,35 ʤʢʤ, ʛʠʙʨʠʜ ç1600-12è ï 31,12 ʤʢʤ, ʛʠʙʨʠʜ 

ç1603-15è ï 31,30 ʤʢʤ, ʛʠʙʨʠʜ ç1607-3è ï 32,08 ʤʢʤ, ʩʦʨʪ çɺʝʩʪʥʠʢè ï 

34,13 ʤʢʤ. 

ʈʘʟʤʝʨ ʢʨʘʭʤʘʣʴʥʳʭ ʛʨʘʥʫʣ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪ ʦʩʦʙʝʥʥʦʩʪʠ 

ʪʝʭʥʦʣʦʛʠʠ ʠʟʚʣʝʯʝʥʠʷ ʢʨʘʭʤʘʣʘ ʠʟ ʢʨʘʭʤʘʣʦʩʦʜʝʨʞʘʱʝʛʦ ʩʳʨʴʷ, ʥʦ ʠ 

ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʩʪʝʧʝʥʴ ʩʨʦʜʩʪʚʘ ʢ ʤʦʜʠʬʠʢʘʮʠʠ ʥʘʪʠʚʥʦʛʦ ʢʨʘʭʤʘʣʘ. 
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GRADES AND HYBRIDS OF POTATOES 
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LITVJAK  V.V. 
 

SUMMARY  
 

The morphological structure the natural starch received of 3 grades and 9 

hybrids of a potato is investigated. 
 

Key words: potato starch, the morphological analysis, potato grade, potato 

hybrid 
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РЕЗЮМЕ 

 

ʀʩʩʣʝʜʦʚʘʥʘ ʬʘʟʦʚʘʷ ʩʪʨʫʢʪʫʨʘ ʥʘʪʠʚʥʳʭ ʢʨʘʭʤʘʣʦʚ ʧʦʣʫʯʝʥʥʳʭ ʠʟ 

3 ʩʦʨʪʦʚ ʠ 9 ʛʠʙʨʠʜʦʚ ʢʘʨʪʦʬʝʣʷ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦ ʚʦʟʨʘʩʪʘʥʠʶ 

ʩʪʝʧʝʥʠ ʘʤʦʨʬʥʦʩʪʠ ʚʩʝ ʠʟʫʯʝʥʥʳʝ ʦʙʨʘʟʮʳ ʥʘʪʠʚʥʦʛʦ ʢʘʨʪʦʬʝʣʴʥʦʛʦ 

ʢʨʘʭʤʘʣʘ ʤʦʞʥʦ ʚʳʩʪʨʦʠʪʴ ʚ ʩʣʝʜʫʶʱʠʡ ʨʷʜ: ʛʠʙʨʠʜ 1600-12ï51,4%, 

ʛʠʙʨʠʜ 1603-15ï54,4%, ʛʠʙʨʠʜ 1600-4ï56,5%, ʛʠʙʨʠʜ 1608-5ï56,6%, (ʩʦʨʪ 

çɼʠʚʦè ʠ ʛʠʙʨʠʜ 1608-10 ï 57,1%), ʩʦʨʪ çɺʝʩʪʥʠʢèï57,6%, ʛʠʙʨʠʜ 1600-7ï

57,7%, ʩʦʨʪ çʕʬʬʝʢʪèï57,8%, ʛʠʙʨʠʜ 1513-4ï58,0%, ʛʠʙʨʠʜ 1598-14ï

58,7%, ʛʠʙʨʠʜ 1607-3ï58,9%. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʨʪʦʬʝʣʴʥʳʡ ʢʨʘʭʤʘʣ, ʨʝʥʪʛʝʥʪʦʬʘʟʦʚʳʡ ʘʥʘʣʠʟ, 

ʢʨʠʩʪʘʣʣʠʯʥʦʩʪʴ, ʘʤʦʨʬʥʦʩʪʴ, ʩʦʨʪ ʢʘʨʪʦʬʝʣʷ, ʛʠʙʨʠʜ ʢʘʨʪʦʬʝʣʷ 

 

ВВЕДЕНИЕ 

 

ʅʘʪʠʚʥʳʡ ʢʨʘʭʤʘʣ ï ʧʨʠʨʦʜʥʳʡ ʧʦʣʠʤʝʨ, ʚ ʢʦʪʦʨʦʤ ʤʦʥʦʤʝʨʳ 

(ʦʩʪʘʪʢʠ a-D-ʛʣʶʢʦʧʠʨʘʥʦʟʳ) ʩʚʷʟʘʥʳ a-(1­4)- ʠ a-(1­6)-ʛʣʶʢʦʟʠʜʥʳʤʠ 

ʩʚʷʟʷʤʠ, ʦʙʨʘʟʫʷ ʘʤʠʣʦʟʫ (ʧʦʣʠʩʘʭʘʨʠʜ ʣʠʥʝʡʥʦʛʦ ʩʪʨʦʝʥʠʷ) ʠ 

ʘʤʠʣʦʧʝʢʪʠʥ (ʧʦʣʠʩʘʭʘʨʠʜ ʨʘʟʚʝʪʚʣʝʥʥʦʛʦ ʩʪʨʦʝʥʠʷ). ʂʨʘʭʤʘʣʴʥʳʝ 

ʬʨʘʢʮʠʠ (ʘʤʠʣʦʟʘ ʠ ʘʤʠʣʦʧʝʢʪʠʥ) ʢʦʤʧʘʢʪʥʦ ʫʧʘʢʦʚʘʥʥʳ ʚ ʢʨʘʭʤʘʣʴʥʳʝ 

ʟʝʨʥʘ (ʠʣʠ ʛʨʘʥʫʣʳ) [1,2]. 

ɺʩʣʝʜʩʪʚʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʭʠʤʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʢʨʘʭʤʘʣ ʠʛʨʘʝʪ 

ʨʝʰʘʶʱʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʪʨʫʢʪʫʨʳ ʠ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʩʚʦʡʩʪʚ 

ʤʥʦʛʠʭ ʧʨʦʜʫʢʪʦʚ. ʊʦʣʴʢʦ ʧʨʠʤʝʥʝʥʠʝ ʚ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

ʢʨʘʭʤʘʣʘ ʦʭʚʘʪʳʚʘʝʪ ʩʚʳʰʝ 7000 ʨʘʟʣʠʯʥʳʭ ʧʨʦʜʫʢʪʦʚ.  

ʉʨʘʚʥʠʪʝʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʥʘʪʠʚʥʳʭ ʢʨʘʭʤʘʣʦʚ 

ʨʝʥʪʛʝʥʦʬʘʟʦʚʳʤ ʘʥʘʣʠʟʦʤ ʧʦʟʚʦʣʠʪ ʦʮʝʥʠʪʴ ʩʪʝʧʝʥʴ ʩʨʦʜʩʪʚʘ ʢ 

ʤʦʜʠʬʠʢʘʮʠʠ ʠ ʙʦʣʝʝ ʪʦʯʥʦ ʦʧʨʝʜʝʣʠʪʴ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʝ ʚʘʨʠʘʥʪʳ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʭ ʚ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʘʭ. 
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ʎʝʣʴ ʨʘʙʦʪʳ ï ʠʩʩʣʝʜʦʚʘʥʠʝ ʬʘʟʦʚʦʡ ʩʪʨʫʢʪʫʨʳ ʢʘʨʪʦʬʝʣʴʥʳʭ 

ʢʨʘʭʤʘʣʦʚ. 

 

МАТЕРИАЛЫ И МЕТОДИКА 

 

ʆʙʲʝʢʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʣʫʞʠʣʠ ʦʙʨʘʟʮʳ 

ʢʘʨʪʦʬʝʣʴʥʦʛʦ ʢʨʘʭʤʘʣʘ, ʧʦʣʫʯʝʥʥʳʝ ʠʟ 3 ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ ʠ 9 ʛʠʙʨʠʜʦʚ 

ʢʘʨʪʦʬʝʣʷ ʚ ɻʅʋ çɺʩʝʨʦʩʩʠʡʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ 

ʢʨʘʭʤʘʣʦʧʨʦʜʫʢʪʦʚè (ʪʘʙʣ. 1). 

ʈʝʥʪʛʝʥʪʦʬʘʟʦʚʳʡ ʘʥʘʣʠʟ. ʌʘʟʦʚʘʷ ʩʪʨʫʢʪʫʨʘ ʠʩʩʣʝʜʦʚʘʥʘ ʤʝʪʦʜʦʤ 

ʨʝʥʪʛʝʥʦʛʨʘʬʠʠ. 

ɸʧʨʦʙʠʨʦʚʘʥʳ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʠʢʠ ʧʦʜʛʦʪʦʚʢʠ ʦʙʨʘʟʮʦʚ ʢʨʘʭʤʘʣʘ 

ʜʣʷ ʩʲʝʤʢʠ ʨʝʥʪʛʝʥʦʜʠʬʨʘʢʪʦʛʨʘʤʤ: ʟʘʪʠʨʢʘ ʧʦʨʦʰʢʘ ʚ ʢʶʚʝʪʫ-ʜʝʨʞʘʪʝʣʴ 

ʠ ʭʦʣʦʜʥʦʝ ʧʨʝʩʩʦʚʘʥʠʝ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ 

ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʨʝʧʘʨʘʪʳ ʢʨʘʭʤʘʣʘ ʜʣʷ ʟʘʧʠʩʠ ʨʝʥʪʛʝʥʦʛʨʘʤʤ ʧʦʣʫʯʘʶʪʩʷ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʭʦʣʦʜʥʦʛʦ ʧʨʝʩʩʦʚʘʥʠʷ ʧʦʨʦʰʢʦʚ. 

ɺʳʧʦʣʥʝʥʳ ʯʝʨʪʝʞʠ ʧʨʝʩʩ-ʬʦʨʤʳ ʠ ʠʟʛʦʪʦʚʣʝʥʘ ʧʨʝʩʩ-ʬʦʨʤʘ ʠʟ 

ʩʧʝʮʠʘʣʴʥʦʡ ʤʘʨʢʠ ʩʪʘʣʠ. ʉ ʮʝʣʴʶ ʩʦʙʣʶʜʝʥʠʷ ʥʦʨʤ ʪʝʭʥʠʢʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʧʨʦʮʝʩʩʝ ʧʨʝʩʩʦʚʘʥʠʷ, ʧʦ ʟʘʢʘʟʫ ʠʟʛʦʪʦʚʣʝʥ ʩʧʝʮʠʘʣʴʥʳʡ 

ʟʘʱʠʪʥʳʡ ʢʦʞʫʭ ʜʣʷ ʧʨʝʩʩ-ʬʦʨʤʳ. 

ʆʙʨʘʟʮʳ ʢʨʘʭʤʘʣʘ ʜʣʷ ʟʘʧʠʩʠ ʨʝʥʪʛʝʥʦʜʠʬʨʘʢʪʦʛʨʘʤʤ ʛʦʪʦʚʠʣʠ ʚ 

ʚʠʜʝ ʤʦʥʦʣʠʪʥʳʭ ʪʘʙʣʝʪʦʢ ʧʣʦʩʢʦʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʬʦʨʤʳ ʩ ʛʣʘʜʢʦʡ 

ʧʦʚʝʨʭʥʦʩʪʴʶ. ʀʩʩʣʝʜʦʚʘʣʠ ʫʩʣʦʚʠʷ ʧʨʝʩʩʦʚʘʥʠʷ (ʜʘʚʣʝʥʠʝ ʠ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ), ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʨʦʯʥʦʡ ʪʘʙʣʝʪʢʠ ʩ 

ʙʝʟʜʝʬʝʢʪʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ. ʅʘʡʜʝʥʦ, ʯʪʦ ʜʘʚʣʝʥʠʝ ʧʨʝʩʩʘ ʜʦʣʞʥʦ ʙʳʪʴ 

ʥʝ ʤʝʥʝʝ 100 ʢʛ/ʩʤ
2
. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʝʩʩʘ ï ʦʪ 15 ʜʦ 30 

ʤʠʥ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ï ʤʦʨʬʦʣʦʛʠʠ ï ʢʨʘʭʤʘʣʘ. 

ɼʠʬʨʘʢʮʠʦʥʥʳʝ ʢʨʠʚʳʝ ʟʘʧʠʩʳʚʘʣʠ ʥʘ ʨʝʥʪʛʝʥʦʚʩʢʦʤ 

ʜʠʬʨʘʢʪʦʤʝʪʨʝ HZG 4A (Carl Zeiss, Jena, Germany) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʤʝʜʥʦʛʦ (CuKa) ʠʟʣʫʯʝʥʠʷ, ʬʠʣʴʪʨʦʚʘʥʥʦʛʦ ʥʠʢʝʣʝʤ. ɺʩʝ ʢʨʠʚʳʝ 

ʩʥʠʤʘʣʠʩʴ ʚ ʘʙʩʦʣʶʪʥʦ ʠʜʝʥʪʠʯʥʳʭ ʫʩʣʦʚʠʷʭ, ʚ ʰʘʛʦʚʦʤ ʨʝʞʠʤʝ 

ʜʠʩʢʨʝʪʥʦʛʦ ʩʢʘʥʠʨʦʚʘʥʠʷ. ʐʘʛʦʚʳʡ ʨʝʞʠʤ ʩʢʘʥʠʨʦʚʘʥʠʷ, ʚ ʦʪʣʠʯʠʝ ʦʪ 

ʥʝʧʨʝʨʳʚʥʦʛʦ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʫʶ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ ʠ ʪʦʯʥʦʩʪʴ ʤʝʪʦʜʘ 

ʨʝʥʪʛʝʥʦʬʘʟʦʚʦʛʦ ʘʥʘʣʠʟʘ: ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʝʮʠʟʠʦʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ 

ʧʦʣʦʞʝʥʠʷ ʜʠʬʨʘʢʮʠʦʥʥʳʭ ʨʝʬʣʝʢʩʦʚ. ʈʝʥʪʛʝʥʦʛʨʘʤʤʳ ʠʩʩʣʝʜʫʝʤʳʭ 

ʦʙʨʘʟʮʦʚ ʦʧʠʩʳʚʘʣʠ ʚ ʨʝʞʠʤʝ çʥʘ ʦʪʨʘʞʝʥʠʝè. 

ʉʪʝʧʝʥʴ ʢʨʠʩʪʘʣʣʠʯʥʦʩʪʠ ʨʘʩʩʯʠʪʳʚʘʣʠ ʧʦ ʦʪʥʦʰʝʥʠʶ 

ʠʥʪʝʥʩʠʚʥʦʩʪʝʡ Iʢ/Iʦ, ʛʜʝ Iʢ ï ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʜʠʬʨʘʢʮʠʠ ʨʝʥʪʛʝʥʦʚʩʢʠʭ 

ʣʫʯʝʡ ʥʘ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʦʙʣʘʩʪʷʭ; Iʦ ï ʦʙʱʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʜʠʬʨʘʢʮʠʠ 

ʨʝʥʪʛʝʥʦʚʩʢʠʭ ʣʫʯʝʡ. 
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ʊʘʙʣʠʮʘ 1 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʢʨʘʭʤʘʣʦʩʦʜʝʨʞʘʱʝʛʦ ʩʳʨʴʷ 

 

ʧ/ʧ 

 ̄
ʉʦʨʪ ʠʣʠ ʛʠʙʨʠʜ 

ɻʨʫʧʧʘ 

ʩʧʝʣʦʩʪʠ 

ʉʨʝʜʥʝʝ 

ʩʦʜʝʨʞʘʥʠʝ 

ʢʨʘʭʤʘʣʘ, 

% 

ʆʨʠʛʠʥʘʪʦʨ 

ʉʦʨʪʘ ʢʘʨʪʦʬʝʣʷ 

1. 
ʉʦʨʪ çɼʠʚʦè 

(ɺʝʩʥʘ ʭ ʉʦʪʢʘ) 
ʩʨʝʜʥʝʩʧʝʣʳʡ 16,8 

ɻʅʋ 
çɺʩʝʨʦʩʩʠʡʩʢʠʡ 
ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ 
ʠʥʩʪʠʪʫʪ 

ʢʘʨʪʦʬʝʣʴʥʦʛʦ 
ʭʦʟʷʡʩʪʚʘ ʠʤ. ɸ.ɻ. 

ʃʦʨʭʘè 

2. 
ʉʦʨʪ çɺʝʩʪʥʠʢè 

(147-5 ʭ ʉʦʪʢʘ) 
ʩʨʝʜʥʝʩʧʝʣʳʡ 14,6 

3. 

ʉʦʨʪ çʕʬʬʝʢʪè 

(ʈʘʤʝʥʩʢʠʡ ʭ 

128-6) 

ʩʨʝʜʥʝʨʘʥʥʠʡ 18 

ɻʠʙʨʠʜʳ ʢʘʨʪʦʬʝʣʷ 

4. 

ɻʠʙʨʠʜ 1513-4 

(ʉʘʪʫʨʥʘ ʭ 

ʂʦʥʢʦʨʜ) 

ʩʨʝʜʥʝʨʘʥʥʠʡ-

ʩʨʝʜʥʝʩʧʝʣʳʡ 
14,8 

ɻʅʋ 
çɺʩʝʨʦʩʩʠʡʩʢʠʡ 
ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ 
ʠʥʩʪʠʪʫʪ 

ʢʘʨʪʦʬʝʣʴʥʦʛʦ 
ʭʦʟʷʡʩʪʚʘ ʠʤ. ɸ.ɻ. 

ʃʦʨʭʘè 

5. 
ɻʠʙʨʠʜ 1598-14 

(ʃʠʥʘ ʭ 1275-5) 
ʩʨʝʜʥʝʩʧʝʣʳʡ 13,8 

6. 

ɻʠʙʨʠʜ 1600-4 

(128-6 ʭ 

ʉʠʤʙʠʨʷʥʠʥ) 

ʩʨʝʜʥʝʩʧʝʣʳʡ 18,6 

7. 

ɻʠʙʨʠʜ 1600-7 

(128-6 ʭ 

ʉʠʤʙʠʨʷʥʠʥ) 

ʩʨʝʜʥʝʩʧʝʣʳʡ 17,5 

8. 

ɻʠʙʨʠʜ 1600-12 

(128-6 ʭ 

ʉʠʤʙʠʨʷʥʠʥ) 

ʩʨʝʜʥʝʩʧʝʣʳʡ 19,0 

9. 
ɻʠʙʨʠʜ 1603-15 

(ɸʨʦʟʘ ʭ ʅʘʷʜʘ) 

ʩʨʝʜʥʝʨʘʥʥʠʡ-

ʩʨʝʜʥʝʩʧʝʣʳʡ 
18,4 

10. 
ɻʠʙʨʠʜ 1607-3 

(96.5-7 ʭ ɻʫʩʣʷʨ) 
ʩʨʝʜʥʝʨʘʥʥʠʡ 18,0 

11. 
ɻʠʙʨʠʜ 1608-5 

(2323-26 ʭ ʅʘʷʜʘ) 
ʩʨʝʜʥʝʩʧʝʣʳʡ 17,4 

12. 
ɻʠʙʨʠʜ 1608-10 

(2323-26 ʭ ʅʘʷʜʘ) 
ʩʨʝʜʥʝʩʧʝʣʳʡ 16,8 
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РЕЗУЛЬТАТЫ ИССЛЕДОВАНИЙ 
 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 1 ʠ 2 ʠ ʚ 

ʪʘʙʣʠʮʝ 2. 

ʉʦʛʣʘʩʥʦ ʪʘʙʣʠʮʝ 2 ʥʘʠʙʦʣʴʰʫʶ ʩʪʝʧʝʥʴ ʘʤʦʨʬʥʦʩʪʠ 58,7% ʠʤʝʶʪ 

ʛʨʘʥʫʣʳ ʢʘʨʪʦʬʝʣʴʥʦʛʦ ʢʨʘʭʤʘʣʘ ʧʦʣʫʯʝʥʥʦʛʦ ʠʟ ʛʠʙʨʠʜʘ 1607-3, ʘ 

ʥʘʠʤʝʥʴʰʫʶ (51,4%) ï ʛʨʘʥʫʣʳ ʢʘʨʪʦʬʝʣʴʥʦʛʦ ʢʨʘʭʤʘʣʘ ʛʠʙʨʠʜʘ 1600-12.  

 

ʊʘʙʣʠʮʘ 2 ï ʆʩʦʙʝʥʥʦʩʪʠ ʬʘʟʦʚʦʡ ʩʪʨʫʢʪʫʨʳ ʢʘʨʪʦʬʝʣʴʥʳʭ ʢʨʘʭʤʘʣʦʚ 

ʨʘʟʣʠʯʥʦʛʦ ʙʦʪʘʥʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ 

 

 ̄

ʧ/ʧ 

ʊʠʧ  

ʢʨʘʭʤʘʣʘ 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʩʪʝʧʝʥʴ 

ʢʨʠʩʪʘʣʣʠʯʥʦʩʪʠ, % 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ 

ʩʪʝʧʝʥʴ 

ʘʤʦʨʬʥʦʩʪʠ, % 

ʂʨʘʭʤʘʣ, ʧʦʣʫʯʝʥʥʳʡ ʠʟ ʨʘʟʥʳʭ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ 

1 ʉʦʨʪ çɼʠʚʦè 42,9 57,1 

2 ʉʦʨʪ çʕʬʬʝʢʪè 42,2 57,8 

3 ʉʦʨʪ çɺʝʩʪʥʠʢè 42,4 57,6 

ʂʨʘʭʤʘʣ, ʧʦʣʫʯʝʥʥʳʡ ʠʟ ʨʘʟʥʳʭ ʛʠʙʨʠʜʦʚ ʢʘʨʪʦʬʝʣʷ 

4 ɻʠʙʨʠʜ 1513-4 42,0 58,0 

5 ɻʠʙʨʠʜ 1598-14 41,3 58,7 

6 ɻʠʙʨʠʜ 1600-4 43,5 56,5 

7 ɻʠʙʨʠʜ 1600-7 42,3 57,7 

8 ɻʠʙʨʠʜ 1600-12 48,6 51,4 

9 ɻʠʙʨʠʜ 1603-15 45,6 54,4 

10 ɻʠʙʨʠʜ 1607-3 41,1 58,9 

11 ɻʠʙʨʠʜ 1608-5 43,4 56,6 

12 ɻʠʙʨʠʜ 1608-10 42,9 57,1 

 

ʉʪʝʧʝʥʴ ʘʤʦʨʬʥʦʩʪʠ ʢʨʘʭʤʘʣʴʥʳʭ ʛʨʘʥʫʣ ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʢʘʨʪʦʬʝʣʷ ʩʦʨʪʘ 

çɼʠʚʦè, ʩʦʨʪʘ çʕʬʬʝʢʪè ʠ ʩʦʨʪʘ çɺʝʩʪʥʠʢè ʙʳʣʘ ʩʭʦʜʥʦʡ ʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʨʘʚʥʷʣʘʩʴ 57,1%, 57,8% ʠ 57,6%. 

ʇʦ ʚʦʟʨʘʩʪʘʥʠʶ ʩʪʝʧʝʥʠ ʘʤʦʨʬʥʦʩʪʠ ʚʩʝ ʠʟʫʯʝʥʥʳʝ ʦʙʨʘʟʮʳ 

ʢʨʘʭʤʘʣʘ ʤʦʞʥʦ ʚʳʩʪʨʦʠʪʴ ʚ ʩʣʝʜʫʶʱʠʡ ʨʷʜ: ʛʠʙʨʠʜ 1600-12, ʛʠʙʨʠʜ 

1603-15, ʛʠʙʨʠʜ 1600-4, ʛʠʙʨʠʜ 1608-5, (ʩʦʨʪ çɼʠʚʦè ʠ ʛʠʙʨʠʜ 1608-10), 

ʩʦʨʪ çɺʝʩʪʥʠʢè, ʛʠʙʨʠʜ 1600-7, ʩʦʨʪ çʕʬʬʝʢʪè, ʛʠʙʨʠʜ 1513-4, ʛʠʙʨʠʜ 

1598-14, ʛʠʙʨʠʜ 1607-3. 

ʉʪʝʧʝʥʴ ʢʨʠʩʪʘʣʣʠʯʥʦʩʪʠ ʧʦʢʘʟʳʚʘʝʪ ʥʘʩʢʦʣʴʢʦ ʧʨʘʚʠʣʴʥʦ ʠ ʧʣʦʪʥʦ 

ʫʣʦʞʝʥʳ ʧʦʣʠʤʝʨʥʳʝ ʮʝʧʠ ʢʨʘʭʤʘʣʘ ʚ ʛʨʘʥʫʣʝ. ʋ ʧʨʠʨʦʜʥʦʛʦ ʥʘʪʠʚʥʦʛʦ 

ʢʨʘʭʤʘʣʘ ʩʪʝʧʝʥʴ ʢʨʠʩʪʘʣʣʠʯʥʦʩʪʠ ʟʘʚʠʩʠʪ ʦʪ ʝʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠ 

ʩʦʩʪʘʚʣʷʝʪ 15ï45% [1,2]. ʊʘʢ, ʥʘ ʨʠʩʫʥʢʝ 3 ʧʦʢʘʟʘʥʘ ʩʪʨʫʢʪʫʨʘ ʢʨʘʭʤʘʣʘ, 

ʦʙʨʘʟʦʚʘʥʥʘʷ ʧʫʪʝʤ ʨʝʛʫʣʷʨʥʦʡ ʫʢʣʘʜʢʠ ʜʚʦʡʥʳʭ ʩʧʠʨʘʣʝʡ ʘʤʠʣʦʟʳ ʠ 

ʘʤʠʣʦʧʝʢʪʠʥʘ ʠ ʚʢʣʶʯʘʶʱʘʷ ʢʦʤʧʣʝʢʩʥʦ ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤʠ ʤʦʣʝʢʫʣʳ 

ʣʠʧʠʜʦʚ. 
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ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʛʠʧʦʪʝʟʳ ʩʪʨʫʢʪʫʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 
ʢʨʘʭʤʘʣʴʥʳʭ ʛʨʘʥʫʣ. ʄʦʜʝʣʴ ɼʦʥʘʣʴʜʘ [3] ʦʙʲʷʩʥʷʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ 
ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʦʙʣʘʩʪʝʡ ʧʫʪʝʤ ʩʦʚʤʝʩʪʥʦʡ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ 
ʤʘʢʨʦʤʦʣʝʢʫʣ ʘʤʠʣʦʟʳ ʩ ʙʦʢʦʚʳʤʠ ʮʝʧʷʤʠ ʘʤʠʣʦʧʝʢʪʠʥʘ. ʉʦʛʣʘʩʥʦ 
ʛʠʧʦʪʝʟʝ ɻʠʜʣʠ [4] ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ ʣʘʤʝʣʠ ʦʙʨʘʟʦʚʘʥʳ ʫʧʦʨʷʜʦʯʝʥʥʦʡ 
ʬʨʘʢʮʠʝʡ ʘʤʠʣʦʧʝʢʪʠʥʘ, ʘ ʮʝʧʠ ʘʤʠʣʦʟʳ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʧʦʧʝʨʝʢ 
ʥʘʧʨʘʚʣʝʥʠʷ ʯʝʨʝʜʦʚʘʥʠʷ ʣʘʤʝʣʝʡ, ʦʙʨʘʟʫʶʪ ʘʤʦʨʬʥʳʝ ʦʙʣʘʩʪʠ. 
ʇʦʩʣʝʜʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʞʜʘʶʪ ʛʠʧʦʪʝʟʫ ʦ ʪʦʤ, ʯʪʦ ʩʚʷʟʘʥʥʳʝ  

 

  
1 2 

  

3 4 

  

5 6 
ʇʦʣʫʯʝʥʥʳʝ ʠʟ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ: 1 ï ʩʦʨʪʘ çɼʠʚʦè; 2 ï ʩʦʨʪʘ çʕʬʬʝʢʪè; 3 ï ʩʦʨʪʘ 

çɺʝʩʪʥʠʢè; 4 ï ʛʠʙʨʠʜʘ 1513-4; 5 ï ʛʠʙʨʠʜʘ 1598-14; 6 ï ʛʠʙʨʠʜʘ 1600-4 
 

ʈʠʩʫʥʦʢ 1 ï ʈʝʥʪʛʝʥʪʦʛʨʘʤʤʳ ʥʘʪʠʚʥʦʛʦ ʢʘʨʪʦʬʝʣʴʥʦʛʦ ʢʨʘʭʤʘʣʘ 
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ʮʝʧʠ ʘʤʠʣʦʟʳ ʨʘʩʧʨʝʜʝʣʝʥʳ ʠ ʚ ʘʤʦʨʬʥʳʭ ʠ ʚ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʣʘʤʝʣʷʭ. 

ʇʨʠ ʵʪʦʤ ʦʪʜʝʣʴʥʳʝ ʮʝʧʠ ʘʤʠʣʦʟʳ ʚ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʦʙʣʘʩʪʠ ʦʙʨʘʟʫʶʪ 

ʦʜʥʦʤʝʨʥʳʝ ʩʪʨʫʢʪʫʨʳ ï çʥʠʪʠè, ʘ ʚ ʘʤʦʨʬʥʦʡ ʯʘʩʪʠ ʠʤʝʶʪ 

ʥʝʫʧʦʨʷʜʦʯʝʥʥʫʶ ʩʪʨʫʢʪʫʨʫ [3,5,6]. 

 

  

1 2 

  

3 4 

  

5 6 

1 ï ʛʠʙʨʠʜʘ 1600-12; 2 ï ʛʠʙʨʠʜʘ 1603-15; 3 ï ʛʠʙʨʠʜʘ 1607-3; 4 ï ʛʠʙʨʠʜʘ 1600-7; 5 ï 

ʛʠʙʨʠʜʘ 1608-5; 6 ï ʛʠʙʨʠʜʘ 1608-10 
 

ʈʠʩʫʥʦʢ 2 ï ʈʝʥʪʛʝʥʪʦʛʨʘʤʤʳ ʥʘʪʠʚʥʦʛʦ ʢʘʨʪʦʬʝʣʴʥʦʛʦ ʢʨʘʭʤʘʣʘ, 

ʧʦʣʫʯʝʥʥʦʛʦ ʠʟ ʛʠʙʨʠʜʦʚ ʢʘʨʪʦʬʝʣʷ 
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ʆʩʦʙʝʥʥʦʩʪʠ ʩʪʨʫʢʪʫʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʢʨʘʭʤʘʣʴʥʳʭ ʛʨʘʥʫʣ ʠ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʨʝʭʤʝʨʥʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʢʨʘʭʤʘʣʘ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 3 ʠ 4.  

 

 
ʤʦʜʝʣʴ ʩʪʨʦʝʥʠʷ ʘʤʠʣʦʧʝʢʪʠʥʘ 

 
ʋʧʘʢʦʚʢʘ ʧʦʣʠʩʘʭʘʨʠʜʦʚ 

 
 

ʂʨʘʭʤʘʣʴʥʘʷ ʛʨʘʥʫʣʘ 

ʤʦʜʝʣʴ ʩʪʨʦʝʥʠʷ ʘʤʠʣʦʧʝʢʪʠʥʘ: ɸ ï ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ ʦʙʣʘʩʪʠ, ɺ ï ʘʤʦʨʬʥʳʝ ʦʙʣʘʩʪʠ; 

ʫʧʘʢʦʚʢʘ ʧʦʣʠʩʘʭʘʨʠʜʦʚ: 1 ï ʩʧʠʨʘʣʠ ʘʤʠʣʦʧʝʢʪʠʥʘ, 2 ï ʛʠʙʨʠʜʥʳʝ ʩʧʠʨʘʣʠ ʘʤʠʣʦʟʳ ʠ 

ʘʤʠʣʦʧʝʢʪʠʥʘ, 3 ï ʩʚʦʙʦʜʥʳʝ ʣʠʧʠʜʳ, 4 ï ʩʚʦʙʦʜʥʘʷ ʘʤʠʣʦʟʘ, 5 ï V-ʩʪʨʫʢʪʫʨʳ 

ʘʤʠʣʦʟʳ; ʢʨʘʭʤʘʣʴʥʘʷ ʛʨʘʥʫʣʘ: 1 ï ʘʤʦʨʬʥʘʷ ʣʘʤʝʣʴ; 2 ï ʢʨʠʩʪʘʣʣʠʯʝʩʢʘʷ ʣʘʤʝʣʴ; 3 ï 

ʘʤʦʨʬʥʦʝ ʨʦʩʪʦʚʦʝ ʢʦʣʴʮʦ; 4 ï ʦʜʠʥ ʢʣʘʩʪʝʨ 

ʈʠʩʫʥʦʢ 3 ï ʆʩʦʙʝʥʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʨʘʭʤʘʣʴʥʦʡ ʛʨʘʥʫʣʳ [1] 

 

ʊʨʝʭʤʝʨʥʘʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʢʨʘʭʤʘʣʘ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʘ 

ʚʦʜʦʨʦʜʥʳʤʠ ʩʚʷʟʷʤʠ. ɺ ʤʦʣʝʢʫʣʝ ʚʦʜʳ ʘʪʦʤ ʢʠʩʣʦʨʦʜʘ ʠʤʝʝʪ ʯʝʪʳʨʝ 

ʵʣʝʢʪʨʦʥʥʳʝ ʧʘʨʳ, ʜʚʝ ʠʟ ʢʦʪʦʨʳʭ ʫʯʘʩʪʚʫʶʪ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʜʚʫʭ 

ʧʦʣʷʨʥʳʭ ʢʦʚʘʣʝʥʪʥʳʭ ʩʚʷʟʝʡ ʅïʆ, ʪ.ʝ. ʷʚʣʷʶʪʩʷ ʩʚʷʟʳʚʘʶʱʠʤʠ, ʘ ʜʚʝ 
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ʜʨʫʛʠʝ ï ʷʚʣʷʶʪʩʷ ʥʝʩʚʷʟʳʚʘʶʱʠʤʠ. ʂʦʚʘʣʝʥʪʥʳʝ ʩʚʷʟʠ ʚʦʜʳ ʦʙʨʘʟʦʚʘʥʳ 

ʟʘ ʩʯʝʪ ʧʝʨʝʢʨʳʚʘʥʠʷ ʜʚʫʭ ʦʜʥʦʵʣʝʢʪʨʦʥʥʳʭ p-ʦʙʣʘʢʦʚ ʘʪʦʤʘ ʢʠʩʣʦʨʦʜʘ ʠ 

ʦʜʥʦʵʣʝʢʪʨʦʥʥʳʭ s-ʦʙʣʘʢʦʚ ʜʚʫʭ ʘʪʦʤʦʚ ʚʦʜʦʨʦʜʘ. ʋʛʦʣ ʤʝʞʜʫ ʩʚʷʟʷʤʠ ʚ 

ʤʦʣʝʢʫʣʝ ʚʦʜʳ 104,5Ü. ɺ ʤʦʣʝʢʫʣʝ ʚʦʜʳ ʠʤʝʝʪʩʷ ʯʝʪʳʨʝ ʧʦʣʶʩʘ ʟʘʨʷʜʦʚ:  

  

 

1 2 3 

  

4 5 
ʩʧʠʨʘʣʴ ʘʤʠʣʦʟʳ: 1 ï ʦʜʠʥʘʨʥʘʷ; 2 ï ʜʚʦʡʥʘʷ; 3 ï ʪʨʦʡʥʘʷ;  

ʢʨʠʩʪʘʣʣʠʪʳ ʢʨʘʭʤʘʣʘ: 4 ïʪʠʧʘ-ɸ; 5 ïʪʠʧʘ-ɺ 
ʈʠʩʫʥʦʢ 4 ï ʆʩʦʙʝʥʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʨʝʭʤʝʨʥʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ 
ʩʪʨʫʢʪʫʨʳ ʢʨʘʭʤʘʣʘ [1] 
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ʜʚʘ ï ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠ ʜʚʘ ï ʦʪʨʠʮʘʪʝʣʴʥʳʭ. ʇʦʣʦʞʠʪʝʣʴʥʳʝ ʟʘʨʷʜʳ 

ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʫ ʘʪʦʤʦʚ ʚʦʜʦʨʦʜʘ, ʪ.ʢ. ʢʠʩʣʦʨʦʜ ʵʣʝʢʪʨʦʦʪʨʠʮʘʪʝʣʴʥʝʡ 

ʚʦʜʦʨʦʜʘ. ɼʚʘ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʧʦʣʶʩʘ ʧʨʠʭʦʜʷʪʩʷ ʥʘ ʜʚʝ ʥʝʩʚʷʟʳʚʘʶʱʠʝ 

ʵʣʝʢʪʨʦʥʥʳʝ ʧʘʨʳ ʢʠʩʣʦʨʦʜʘ. 
ʍʠʤʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ: 

O

H

H
s

p ʦʙʣʘʢʦ

ʦʙʣʘʢʦ

ʥʝʩʚ̫ʟrʚʘʁ ʘɦ̫
ʣɻʝʢʪʨʦʥʥʘ̫ ʧʘʨʘ

 

ʌʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ: 

ʙʝʩʮʚʝʪʥʘʷ ʞʠʜʢʦʩʪʴ, ʙʝʟ ʚʢʫʩʘ ʠ 

ʟʘʧʘʭʘ, ʢʠʧʠʪ ʧʨʠ 100Üʉ (ʧʨʠ 

ʜʘʚʣʝʥʠʠ 101,3 ʢʇʘ), ʟʘʤʝʨʟʘʝʪ ʧʨʠ 

0Üʉ, ʝʝ ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʣʦʪʥʦʩʪʴ (ʧʨʠ 

4Üʉ) ʨʘʚʥʘ 1 ʛ/ʩʤ
3
. 

ɺʦʜʦʨʦʜʥʘʷ ʩʚʷʟʴ ʩʧʦʩʦʙʥʘ ʧʦʷʚʣʷʪʴʩʷ ʤʝʞʜʫ ʘʪʦʤʘʤʠ ʚʦʜʦʨʦʜʘ ʠ 

ʢʠʩʣʦʨʦʜʘ ʛʠʜʨʦʢʩʠʣʴʥʳʭ ʛʨʫʧʧ a-D-ʛʣʶʢʦʧʠʨʘʥʦʟʥʳʭ ʦʩʪʘʪʢʦʚ ʯʝʨʝʟ 

ʠʤʝʶʱʠʝʩʷ ʚ ʢʨʘʭʤʘʣʝ ʤʦʣʝʢʫʣʳ ʚʦʜʳ: 

O

H

H

Oʢʨʘʭʤʘʣ ʢʨʘʭʤʘʣ 

 

ʢʨʘʭʤʘʣ ʢʨʘʭʤʘʣ O

H

H

O

H

O

H
 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʠʬʨʘʢʮʠʦʥʥʦʡ ʢʘʨʪʠʥʳ ʨʝʥʪʛʝʥʪʦʩʪʨʫʢʪʫʨʥʦʛʦ 

ʘʥʘʣʠʟʘ ʢʨʘʭʤʘʣʴʥʳʝ ʛʨʘʥʫʣʳ ʧʦʜʨʘʟʜʝʣʷʶʪ ʥʘ ɸ-ʪʠʧ, ɺ-ʪʠʧ ʠ ʉ-ʪʠʧ. ʂ ɸ-

ʪʠʧʫ ʦʪʥʦʩʠʪʩʷ ʢʨʘʭʤʘʣ ʟʝʨʥʦʚʳʭ ʟʣʘʢʦʚ (ʢʫʢʫʨʫʟʘ, ʨʠʩ, ʧʰʝʥʠʮʘ), ʢ ɺ-

ʪʠʧʫ ï ʢʨʘʭʤʘʣ ʢʣʫʙʥʝʡ ʠ ʣʫʢʦʚʠʮ (ʢʘʥʥʘ, ʣʠʣʠʷ, ʢʘʨʪʦʬʝʣʴ), ʘ ʢ ʉ-ʪʠʧʫ ï

ʢʨʘʭʤʘʣ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʩʪʨʦʝʥʠʷ (ʙʦʙʳ, ʙʘʪʘʪ). ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʧʦʣʘʛʘʶʪ, ʯʪʦ ʨʝʘʣʴʥʦ ʚ ʧʨʠʨʦʜʝ ʩʫʱʝʩʪʚʫʶʪ ʪʦʣʴʢʦ ɸ- ʠ ɺ-ʪʠʧ ʢʨʘʭʤʘʣʘ, 

ʪ.ʢ. ʧʨʠ ʩʤʝʰʠʚʘʥʠʠ ʢʨʘʭʤʘʣʴʥʳʭ ʛʨʘʥʫʣ ɸ- ʠ ɺ-ʪʠʧʘ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ 

ʨʘʟʣʠʯʥʳʝ ʜʠʬʨʘʢʮʠʦʥʥʳʝ ʢʘʨʪʠʥʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʩʦʦʪʥʦʰʝʥʠʷ ʚ 

ʪʦʤ ʯʠʩʣʝ ʠ ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʢʨʘʭʤʘʣʘ ʉ-ʪʠʧʘ [7]. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʫ ʥʘʪʠʚʥʦʛʦ ʢʨʘʭʤʘʣʘ ɸ-ʮʝʧʠ ʘʤʠʣʦʧʝʢʪʠʥʘ ʦʙʨʘʟʫʶʪ 

ʜʚʦʡʥʳʝ ʩʧʠʨʘʣʠ, ʢʦʪʦʨʳʝ ʫʧʘʢʦʚʘʥʳ ʚ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ ʣʘʤʝʣʠ 

(ʢʣʘʩʪʝʨʳ), ʘ ɺ-ʮʝʧʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʦʝʜʠʥʝʥʠʝ ʢʣʘʩʪʝʨʦʚ. ʊʦʯʢʠ 

ʨʘʟʚʝʪʚʣʝʥʠʷ ɸ- ʠ ɺ ʮʝʧʝʡ ʥʘʭʦʜʷʪʩʷ ʚ ʘʤʦʨʬʥʦʡ ʣʘʤʝʣʠ. ʄʦʣʝʢʫʣʷʨʥʘʷ 

ʘʨʭʠʪʝʢʪʫʨʘ ʘʤʦʨʬʥʳʭ ʢʦʣʝʮ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʚʧʦʣʥʝ ʠʟʚʝʩʪʥʘ. 

ʇʨʝʜʧʦʣʘʛʘʶʪ, ʯʪʦ ʤʦʣʝʢʫʣʳ ʘʤʠʣʦʟʳ ʠ ʘʤʠʣʦʧʝʢʪʠʥʘ ʥʘʭʦʜʷʪʩʷ ʜʨʫʛ ʩ 

ʜʨʫʛʦʤ ʚ ʥʝʫʧʦʨʷʜʦʯʥʦʡ ʢʦʥʬʦʨʤʘʮʠʠ [8,9]. ɺ ʧʦʣʫʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ 
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ʢʦʣʴʮʘʭ ʨʘʟʚʝʪʚʣʝʥʥʳʝ ʤʦʣʝʢʫʣʳ ʘʤʠʣʦʧʝʢʪʠʥʘ ʦʨʛʘʥʠʟʫʶʪʩʷ ʚ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ ʚʪʦʨʦʛʦ ʫʨʦʚʥʷ ʠ ʘʤʦʨʬʥʫʶ ʣʘʤʝʣʴ [10]. 

ʂʨʠʩʪʘʣʣʠʯʝʩʢʘʷ ʣʘʤʝʣʴ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʙʣʘʩʪʷʤ, ʚ ʢʦʪʦʨʳʭ 

ʩʦʜʝʨʞʘʪʩʷ ʫʧʦʨʷʜʦʯʝʥʥʳʝ ʜʚʦʡʥʳʝ ʩʧʠʨʘʣʠ ʘʤʠʣʦʧʝʢʪʠʥʘ, ʪʦʛʜʘ ʢʘʢ 

ʘʤʦʨʬʥʘʷ ʣʘʤʝʣʴ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʦʯʢʘʤ ʨʘʟʚʝʪʚʣʝʥʠʷ ʘʤʠʣʦʧʝʢʪʠʥʘ 

[11,12]. ʉʫʤʤʘʨʥʘʷ ʪʦʣʱʠʥʘ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʠ ʘʤʦʨʬʥʦʡ ʣʘʤʝʣʝʡ ʜʣʷ 

ʚʩʝʭ ʢʨʘʭʤʘʣʦʚ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ 9ï10 ʥʤ [11,13ï15], ʘ ʪʦʣʱʠʥʘ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʣʘʤʝʣʠ ʜʣʷ ʘʤʠʣʦʧʝʢʪʠʥʦʚʳʭ ʠ ʥʦʨʤʘʣʴʥʳʭ ʢʨʘʭʤʘʣʦʚ ï 

5ï6 ʥʤ, ʪʦʛʜʘ ʢʘʢ ʘʤʦʨʬʥʦʡ ʣʘʤʝʣʠ ï 3ï4 ʥʤ [11,13]. ʇʝʨʝʭʦʜ ʦʪ 

ʥʦʨʤʘʣʴʥʳʭ ʢ ʚʳʩʦʢʦʘʤʠʣʦʟʥʳʤ ʢʨʘʭʤʘʣʘʤ (ʪ.ʝ. ʢ ʢʨʘʭʤʘʣʘʤ, ʚ ʢʦʪʦʨʳʭ 

ʩʦʜʝʨʞʘʥʠʝ ʘʤʠʣʦʟʳ ʧʨʝʚʳʰʘʝʪ 50%) ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ 

ʪʦʣʱʠʥʳ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʣʘʤʝʣʠ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʫʤʝʥʴʰʝʥʠʝʤ 

ʘʤʦʨʬʥʦʡ ʣʘʤʝʣʠ [11,16ï20] ʧʨʠ ʥʝʠʟʤʝʥʥʳʭ ʨʘʟʤʝʨʘʭ ʢʣʘʩʪʝʨʘ. ɺʳʩʦʢʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʘʤʠʣʦʟʳ ʚ ʚʳʩʦʢʦʘʤʠʣʦʟʥʳʭ ʢʨʘʭʤʘʣʘʭ ʧʨʠʚʦʜʠʪ ʢ 

ʩʫʱʝʩʪʚʝʥʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʚ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʛʨʘʥʫʣ ʢʨʘʭʤʘʣʘ. 

ʋʤʝʥʴʰʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʧʦʚʝʨʭʥʦʩʪʴ ʛʨʘʥʫʣ, ʥʦ ʠ ʦʙʱʘʷ ʢʨʠʩʪʘʣʣʠʯʥʦʩʪʴ 

ʚʥʫʪʨʠ ʛʨʘʥʫʣʳ ʠ ʝʝ ʪʠʧ [21]. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʘʤʠʣʦʧʝʢʪʠʥʦʚʳʝ ʢʨʘʭʤʘʣʳ 

ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʦʙʣʘʜʘʶʪ ɸ-ʪʠʧʦʤ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʝʪʢʠ, ʚ ʪʦ ʚʨʝʤʷ 

ʢʘʢ ʚʳʩʦʢʦʘʤʠʣʦʟʥʳʝ ʢʨʘʭʤʘʣʳ ï ɺ-ʪʠʧʦʤ [20,22,23], ʭʦʪʷ ʩʫʱʝʩʪʚʫʶʪ ʠ 

ʜʨʫʛʠʝ ʪʦʯʢʠ ʟʨʝʥʠʷ [24ï26]. ɺʦʧʨʦʩ ʦ ʪʠʧʝ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʝʪʢʠ ʚ 

ʚʳʩʦʢʦʘʤʠʣʦʟʥʳʭ ʢʨʘʭʤʘʣʘʭ ʧʨʦʜʦʣʞʘʝʪ ʦʙʩʫʞʜʘʪʴʩʷ. 

ʉʣʦʞʥʦʩʪʴ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʚʳʩʦʢʦʘʤʠʣʦʟʥʳʭ ʢʨʘʭʤʘʣʦʚ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʢʘʣʦʨʠʤʝʪʨʠʯʝʩʢʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ. ʂʨʠʚʳʝ ʧʣʘʚʣʝʥʠʷ 

ʚʳʩʦʢʦʘʤʠʣʦʟʥʳʭ ʢʨʘʭʤʘʣʦʚ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʯʝʥʴ ʰʠʨʦʢʠʝ ʠ 

ʘʩʠʤʤʝʪʨʠʯʥʳʝ [16,17,20,27]. ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ 

ʜʘʥʥʳʭ ʢʨʘʭʤʘʣʦʚ ʩʦʜʝʨʞʘʪ ʨʘʟʥʳʝ ʪʠʧʳ ʢʨʠʩʪʘʣʣʦʚ ʩ ʰʠʨʦʢʠʤ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʠʭ ʧʦ ʨʘʟʤʝʨʘʤ [28,29]. ɺ-ʪʠʧ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ 

ʷʚʣʷʝʪʩʷ ʤʝʥʝʝ ʧʣʦʪʥʦʡ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʬʦʨʤʦʡ, ʦʙʣʘʜʘʶʱʝʡ ʙʦʣʴʰʠʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʚʦʜʳ, ʯʝʤ ɸ-ʪʠʧ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʢʨʘʭʤʘʣʳ, ʩʦʜʝʨʞʘʱʠʝ ɺ-ʪʠʧ 

ʢʨʠʩʪʘʣʣʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʧʣʘʚʣʝʥʠʷ ʠ 

ʧʨʦʷʚʣʷʶʪ ʙʦʣʴʰʫʶ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʢ ʨʘʟʨʫʰʝʥʠʶ ʧʦʜ ʜʝʡʩʪʚʠʝʤ 

ʬʝʨʤʝʥʪʦʚ. ʄʝʪʦʜʦʤ ʷʜʝʨʥʦ-ʤʘʛʥʠʪʥʦʛʦ ʨʝʟʦʥʘʥʩʘ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʙʦʣʴʰʘʷ 

ʯʘʩʪʴ ʘʤʠʣʦʟʳ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʘʤʦʨʬʥʦʡ ʬʦʨʤʝ [21], ʤʝʥʴʰʘʷ ʩʫʱʝʩʪʚʫʝʪ 

ʚ ʚʠʜʝ ʥʝʘʛʨʝʛʠʨʦʚʘʥʥʳʭ ʜʚʦʡʥʳʭ ʩʧʠʨʘʣʝʡ, ʢʦʪʦʨʳʝ ʪʝʨʤʦʩʪʘʙʠʣʴʥʳ, 

ʦʙʣʘʜʘʶʪ ʙʦʣʴʰʦʡ ʵʥʪʘʣʴʧʠʝʡ ʘʩʩʦʮʠʘʮʠʠ ʟʘ ʩʯʝʪ ʩʚʷʟʳʚʘʥʠʷ 

ʚʦʜʦʨʦʜʥʳʤʠ ʩʚʷʟʷʤʠ ʠ ʜʣʷ ʧʦʣʥʦʡ ʩʦʣʶʙʠʣʠʟʘʮʠʠ ʪʨʝʙʫʶʪ ʚʳʩʦʢʦʡ 

ʪʝʤʧʝʨʘʪʫʨʳ ʠ (ʠʣʠ) ʜʘʚʣʝʥʠʷ. 

ʂʨʠʩʪʘʣʣʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ ɸ- ʠ ɺ-ʪʠʧʦʚ ʩʦʩʪʦʷʪ ʠʟ ʧʘʨʘʣʣʝʣʴʥʦ 

ʩʢʨʫʯʝʥʥʳʭ ʧʨʘʚʳʭ ʜʚʦʡʥʳʭ ʩʧʠʨʘʣʝʡ, ʫʧʘʢʦʚʘʥʥʳʭ ʘʥʪʠʧʘʨʘʣʣʝʣʴʥʦ. 

ʂʘʞʜʳʡ ʚʠʪʦʢ ʩʧʠʨʘʣʠ ʩʦʜʝʨʞʠʪ ʰʝʩʪʴ ʦʩʪʘʪʢʦʚ Ŭ-D-ʛʣʶʢʦʧʠʨʘʥʦʟʳ. 

ʂʦʥʬʦʨʤʘʮʠʠ ʜʚʦʡʥʦʡ ʩʧʠʨʘʣʠ ʘʤʠʣʦʟʳ ʚ ɸ- ʠ ɺ-ʩʪʨʫʢʪʫʨʘʭ ʦʜʠʥʘʢʦʚʳ, 

ʦʜʥʘʢʦ ɸ-ʩʪʨʫʢʪʫʨʝ ʧʨʠʩʫʱʘ ʵʣʝʤʝʥʪʘʨʥʘʷ ʷʯʝʡʢʘ ʦʨʪʦʨʦʤʙʠʯʝʩʢʦʛʦ ʪʠʧʘ 

ʩ ʧʘʨʘʤʝʪʨʘʤʠ ʘ = 1,190 ʥʤ, ʚ = 1,770 ʥʤ, ʩ = 1,052 ʥʤ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ɺ-

ʩʪʨʫʢʪʫʨʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʛʝʢʩʘʛʦʥʘʣʴʥʦʡ ʵʣʝʤʝʥʪʘʨʥʦʡ ʷʯʝʡʢʦʡ ʩ 

ʧʘʨʘʤʝʪʨʘʤʠ ʘ = ʚ = 1,85 ʥʤ, ʩ = 1,04 ʥʤ. ʂʨʦʤʝ ʪʦʛʦ, ʢʦʤʧʣʝʢʩʳ ʘʤʠʣʦʟʳ ʩ 
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ʣʠʧʠʜʘʤʠ ʚ ʧʨʠʨʦʜʥʦʤ ʢʨʘʭʤʘʣʝ ʦʙʨʘʟʫʶʪ ʩʪʨʫʢʪʫʨʳ V-ʪʠʧʘ (ʨʠʩʫʥʦʢ 3) 

[1,2]. 

ʉʣʝʜʫʝʪ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʪʝʧʝʥʴ ʘʤʦʨʬʥʦʩʪʠ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʩʨʦʜʩʪʚʦ ʢ ʭʠʤʠʯʝʩʢʦʡ ʤʦʜʠʬʠʢʘʮʠʠ ʢʨʘʭʤʘʣʴʥʳʭ ʛʨʘʥʫʣ. ʊʘʢ, ʘʤʦʨʬʥʳʝ 

ʫʯʘʩʪʢʠ ʢʨʘʭʤʘʣʴʥʦʡ ʛʨʘʥʫʣʳ, ʚ ʢʦʪʦʨʳʭ ʧʦʣʠʤʝʨʥʳʝ ʮʝʧʠ ʢʨʘʭʤʘʣʘ 

ʭʘʦʪʠʯʥʦ ʠ ʨʳʭʣʦ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʦʜʚʝʨʛʘʶʪʩʷ ʘʪʘʢʝ 

ʭʠʤʠʯʝʩʢʦʛʦ ʘʛʝʥʪʘ. ʂ ʠʤʝʶʱʠʤʩʷ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʤ ʦʙʣʘʩʪʷʤ 

ʢʨʘʭʤʘʣʴʥʦʡ ʛʨʘʥʫʣʳ, ʚ ʢʦʪʦʨʳʭ ʢʨʘʭʤʘʣʴʥʳʝ ʧʦʣʠʤʝʨʥʳʝ ʮʝʧʠ ʧʣʦʪʥʦ 

ʫʧʘʢʦʚʘʥʳ, ʥʘʧʨʦʪʠʚ, ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʦʯʝʥʴ ʩʣʦʞʥʦ. 

 

ЗАКЛЮЧЕНИЕ 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦ 

ʩʪʝʧʝʥʠ ʚʦʟʨʘʩʪʘʥʠʷ ʘʤʦʨʬʥʦʩʪʠ ʚʩʝ ʠʟʫʯʝʥʥʳʝ ʦʙʨʘʟʮʳ ʥʘʪʠʚʥʦʛʦ 

ʢʘʨʪʦʬʝʣʴʥʦʛʦ ʢʨʘʭʤʘʣʘ ʤʦʞʥʦ ʚʳʩʪʨʦʠʪʴ ʚ ʩʣʝʜʫʶʱʠʡ ʨʷʜ: ʛʠʙʨʠʜ 1600-

12 ï 51,4%, ʛʠʙʨʠʜ 1603-15 ï 54,4%, ʛʠʙʨʠʜ 1600-4 ï 56,5%, ʛʠʙʨʠʜ 1608-5 

ï 56,6%, (ʩʦʨʪ çɼʠʚʦè ʠ ʛʠʙʨʠʜ 1608-10 ï 57,1%), ʩʦʨʪ çɺʝʩʪʥʠʢè ï 57,6%, 

ʛʠʙʨʠʜ 1600-7 ï 57,7%, ʩʦʨʪ çʕʬʬʝʢʪè ï 57,8%, ʛʠʙʨʠʜ 1513-4 ï 58,0%, 

ʛʠʙʨʠʜ 1598-14 ï 58,7%, ʛʠʙʨʠʜ 1607-3 ï 58,9%. 

ʉʪʝʧʝʥʴ ʢʨʠʩʪʘʣʣʠʯʥʦʩʪʠ ʧʦʢʘʟʳʚʘʝʪ ʥʘʩʢʦʣʴʢʦ ʧʨʘʚʠʣʴʥʦ ʠ ʧʣʦʪʥʦ 

ʫʣʦʞʝʥʳ ʧʦʣʠʤʝʨʥʳʝ ʮʝʧʠ ʢʨʘʭʤʘʣʘ ʚ ʛʨʘʥʫʣʝ. ʉʪʝʧʝʥʴ ʘʤʦʨʬʥʦʩʪʠ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʨʦʜʩʪʚʦ ʢ ʭʠʤʠʯʝʩʢʦʡ ʤʦʜʠʬʠʢʘʮʠʠ ʢʨʘʭʤʘʣʴʥʳʭ ʛʨʘʥʫʣ.  
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STUDYING OF PHASE STRUCTURE THE NATURAL POTATO 

STARCH 
 

SIMAKOV ɽ.ɸ., MITYUSHKIN ɸ.V., KOSTENKO V.G., LITVJAK  V.V. 

 

SUMMARY  

 

The phase structure the natural starch received of 3 grades and 9 hybrids 

of a potato is investigated. It is established, that on increase of degree of 

amorphy all studied samples the natural potato starch it is possible to build in 

the following number: a hybrid 1600-12 ï 51,4%, a hybrid 1603-15 ï 54,4%, a 

hybrid 1600-4 ï 56,5%, a hybrid 1608-5 ï 56,6%, (a grade çMiracleè (çɼʠʚʦè) 

and a hybrid 1608-10 ï 57,1%), a grade çBulletinè (çɺʝʩʪʥʠʢè) ï 57,6%, a 

hybrid 1600-7 ï 57,7%, a grade çEffectè (çʕʬʬʝʢʪè) ï 57,8%, a hybrid 1513-

4 ï 58,0%, a hybrid 1598-14 ï 58,7%, a hybrid 1607-3 ï 58,9%. 

 

Key words: potato starch, X-ray diffraction analysis, crystallite, amorphy, 

a potato grade, a potato hybrid 
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