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ʇ 75     ʉʙʦʨʥʠʢ ʤʘʪʝʨʠʘʣʦʚ VII -ʡ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ. ʇʨʠʦʨʠʪʝʪʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʦʪʨʘʩʣʝʚʦʛʦ ʥʘʫʯʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ, ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʭʨʘʥʝʥʠʷ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʧʨʦʜʫʢʮʠʠ. ï ʂʨʘʩʥʦʜʘʨ: ʌɻɹʅʋ ʉʂʌʅʎʉɺɺ, 2017. ï 245 ʩ. 

 
ʈʝʜʘʢʮʠʦʥʥʘʷ ʢʦʣʣʝʛʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʡ ʢʦʤʠʪʝʪ ʢʦʥʬʝʨʝʥʮʠʠ: 

ʀʣʴʠʥʘ ʀ.ɸ. ï ʧʨʝʜʩʝʜʘʪʝʣʴ ʨʝʜ. ʢʦʣʣʝʛʠʠ, ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ; 

ʉʘʚʯʫʢ ʅ.ɺ. ï ʛʣʘʚʥʳʡ ʨʝʜʘʢʪʦʨ; ɸʥʪʦʥʝʥʢʦ ʄ.ɺ. ï ʟʘʤ. ʛʣʘʚʥʦʛʦ ʨʝʜʘʢʪʦʨʘ; 

ɸʙʘʢʫʤʦʚʘ ɸ.ɸ. ï ʦʪʚʝʪʩʪʚʝʥʥʳʡ ʨʝʜʘʢʪʦʨ. 
 

 

ɺ ʩʙʦʨʥʠʢʝ ʦʧʫʙʣʠʢʦʚʘʥʳ ʤʘʪʝʨʠʘʣʳ VII-ʡ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʥʘʫʯʥʦ-

ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ çʇʨʠʦʨʠʪʝʪʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʦʪʨʘʩʣʝʚʦʛʦ 

ʥʘʫʯʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʭʨʘʥʝʥʠʷ ʠ ʧʝʨʝʨʘʙʦʪʢʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠè, ʧʨʦʚʝʜʝʥʥʦʡ ʚ ʜʠʩʪʘʥʮʠʦʥʥʦʤ ʨʝʞʠʤʝ ʥʘ ʩʘʡʪʝ 

ʌɻɹʅʋ ʉʂʌʅʎʉɺɺ https://kubansad.ru.  

ʇʨʝʜʩʪʘʚʣʝʥʳ ʤʘʪʝʨʠʘʣʳ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʧʨʠʦʨʠʪʝʪʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʡ ʦʪʨʘʩʣʝʚʦʛʦ ʥʘʫʯʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʭʨʘʥʝʥʠʷ ʠ 

ʧʝʨʝʨʘʙʦʪʢʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʚʦʧʨʦʩʘʤ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʘʯʝʩʪʚʘ ʠ ʦʮʝʥʢʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. ʀʟʜʘʥʠʝ 

ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʘʩʧʠʨʘʥʪʦʚ ʥʘʫʯʥʳʭ ʫʯʨʝʞʜʝʥʠʡ, ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʠ 

ʩʪʫʜʝʥʪʦʚ ʚʳʩʰʠʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʬʠʣʷ, 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ ʩʘʜʦʚʦʜʩʪʚʘ, ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʧʨʦʜʫʢʮʠʠ. 

ʄʘʪʝʨʠʘʣʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʩʙʦʨʥʠʢʝ, ʜʘʥʳ ʚ ʨʝʜʘʢʮʠʠ ʘʚʪʦʨʦʚ. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ɼʣʷ ʩʩʳʣʦʢ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʣʝʜʫʶʱʠʡ ʰʘʙʣʦʥ (ʢʫʨʩʠʚʦʤ ʚʳʜʝʣʝʥʳ ʧʦʣʷ ʜʣʷ ʟʘʤʝʥʳ ʜʘʥʥʳʤʠ ʘʚʪʦʨʦʚ) 

ɸʚʪʦʨʳ ʅʘʟʚʘʥʠʝ ʩʪʘʪʴʠ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] // ʇʨʠʦʨʠʪʝʪʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʦʪʨʘʩʣʝʚʦʛʦ ʥʘʫʯʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ, ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʭʨʘʥʝʥʠʷ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ: ʩʙ. 

ʤʘʪʝʨ. VII ʄʝʞʜʫʥʘʨ. ʜʠʩʪ. ʥʘʫʯʥ.-ʧʨʘʢʪ. ʢʦʥʬ. ʤʦʣ. ʫʯ. ï ʉ. ...-... . ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://kubansad.ru/media/uploads/files/smu/izdaniya_smu/sbornik_smu_2017.pdf. 

 

 

Éʌɻɹʅʋ ʉʂʌʅʎʉɺɺ, 2017 
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ʇɽʈɽʈɸɹʆʊʂʀ ʉɽʃʔʉʂʆʍʆɿʗʁʉʊɺɽʅʅʆʁ ʇʈʆɼʋʂʎʀʀ 

 

ʋɼʂ 634.8.04:632.4   

 

ʀɿʋʏɽʅʀɽ ʂʋʃʔʊʋʈɸʃʔʅʓʍ ʉɺʆʁʉʊɺ ʐʊɸʄʄʆɺ ɻʈʀɹɸ ʈʆɼɸ 

FUSARIUM, ɺʉʊʈɽʏɸʖʑɽɻʆʉʗ ʅɸ ɻɽʅɽʈɸʊʀɺʅʓʍ ʆʈɻɸʅɸʍ ɺʀʅʆɻʈɸɼɸ 

 

ʉʘʚʯʫʢ ʅ.ɺ., ʘʩʧʠʨʘʥʪ, ʖʨʯʝʥʢʦ ɽ.ɻ., ʢʘʥʜ.ʩ.-ʭ. ʥʘʫʢ 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʥʘʫʯʥʦʝ ʫʯʨʝʞʜʝʥʠʝ çʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʠʡ 

ʬʝʜʝʨʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʩʘʜʦʚʦʜʩʪʚʘ, ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ, ʚʠʥʦʜʝʣʠʷè (ʂʨʘʩʥʦʜʘʨ) 

 

ʈʝʬʝʨʘʪ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʢʫʣʴʪʫʨʘʣʴʥʳʭ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʰʪʘʤʤʦʚ ʛʨʠʙʦʚ ʨʦʜʘ Fusarium, ʚʳʜʝʣʝʥʥʳʭ ʩ ʛʝʥʝʨʘʪʠʚʥʳʭ ʦʨʛʘʥʦʚ 

(ʩʦʮʚʝʪʠʡ, ʷʛʦʜ) ʚʠʥʦʛʨʘʜʘ. ʇʦʜʙʦʨ ʦʧʪʠʤʘʣʴʥʳʭ ʩʨʝʜ ʜʣʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʰʪʘʤʤʦʚ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʠʥʦʛʨʘʜ, ʫʚʷʜʘʥʠʝ, ʬʫʟʘʨʠʦʟ, ʩʠʤʧʪʦʤʳ, ʚʨʝʜʦʥʦʩʥʦʩʪʴ, ʩʦʮʚʝʪʠʷ, 

ʷʛʦʜʳ, ʢʫʣʴʪʫʨʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ, ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ. 

 

Summary: The results of studying the cultural and morphological features of strains of 

fungi of the genus Fusarium isolated from generative organs (inflorescences, berries) of grapes 

are presented. Selection of optimal media for the cultivation of strains. 

Key words: grapes, wilting, fusariosis, symptoms, weediness, inflorescence, berries, 

cultural properties, morphological features. 

 

ɺʚʝʜʝʥʠʝ. ʈʷʜʦʤ ʘʚʪʦʨʦʚ ʦʪʤʝʯʘʝʪʩʷ ʧʦʚʩʝʤʝʩʪʥʦʝ ʚʦʟʨʘʩʪʘʥʠʝ ʚʨʝʜʦʥʦʩʥʦʩʪʠ 

ʬʫʟʘʨʠʝʚʳʭ ʛʨʠʙʦʚ ʥʘ ʨʘʟʣʠʯʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨʘʭ. ʊʘʢ, ʥʘʧʨʠʤʝʨ ʥʘ 

ʧʦʜʩʦʣʥʝʯʥʠʢʝ ʬʫʟʘʨʠʦʟ ʚʳʟʳʚʘʝʪ ʢʦʨʥʝʚʳʝ ʛʥʠʣʠ ʚʩʭʦʜʦʚ, ʪʨʘʭʝʦʤʠʢʦʟʥʳʝ ʫʚʷʜʘʥʠʷ 

ʨʘʩʪʝʥʠʡ, ʘ ʪʘʢʞʝ ʟʘʛʥʠʚʘʥʠʝ ʢʦʨʟʠʥʦʢ ʠ ʩʝʤʷʥ [1-5]. ʆʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʧʨʠ ʧʨʦʷʚʣʝʥʠʠ 

ʙʦʣʝʟʥʠ ʧʦʩʣʝ ʮʚʝʪʝʥʠʷ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʝʤʷʥ ʧʦʪʝʨʠ ʫʨʦʞʘʷ ʩʦʩʪʘʚʣʷʶʪ 30-40% [6]. 

ɻʨʠʙʳ ʨʦʜʘ Fusarium ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʧʦʚʩʶʜʫ ʠ ʟʘʥʠʤʘʶʪ ʨʘʟʣʠʯʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ 

ʥʠʰʠ. ʆʥʠ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʬʦʨʤʝ ʤʠʮʝʣʠʷ ʚ ʞʠʟʥʝʩʧʦʩʦʙʥʳʭ ʪʢʘʥʷʭ ʧʦʜʟʝʤʥʳʭ ʠ 

ʥʘʜʟʝʤʥʳʭ ʦʨʛʘʥʦʚ ʨʘʩʪʝʥʠʡ; ʚ ʚʠʜʝ ʩʧʦʨʦʜʦʭʠʝʚ ʥʘ ʥʘʜʟʝʤʥʳʭ ʯʘʩʪʷʭ ʨʘʩʪʝʥʠʡ; 

ʘʩʢʦʩʧʦʨ ʠ ʢʦʥʠʜʠʡ ʚ ʚʦʟʜʫʭʝ; ʭʣʘʤʠʜʦʩʧʦʨ ʚ ʧʦʯʚʝ ʠ ʧʝʨʠʪʝʮʠʝʚ ʥʘ ʨʘʩʪʠʪʝʣʴʥʳʭ 

ʦʩʪʘʪʢʘʭ [7]. 

ɺʠʜʳ ʨʦʜʘ Fusarium ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʧʨʠʨʦʜʝ ʥʘ ʨʘʟʣʠʯʥʳʭ ʩʫʙʩʪʨʘʪʘʭ. 

ʆʩʦʙʝʥʥʦ ʯʘʩʪʦ ʦʥʠ ʚʩʪʨʝʯʘʶʪʩʷ ʥʘ ʨʘʩʪʝʥʠʷʭ, ʚʳʟʳʚʘʷ ʥʘ ʥʠʭ ʨʘʟʣʠʯʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ. 

ʆʜʥʠʤ ʠʟ ʦʧʘʩʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʧʨʠʯʠʥʷʶʱʠʭ ʙʦʣʴʰʠʝ ʧʦʪʝʨʠ  ʫʨʦʞʘʷ, ʷʚʣʷʝʪʩʷ 

ʫʚʷʜʘʥʠʝ. ʌʫʟʘʨʠʫʤʳ ʧʨʠ ʜʘʥʥʦʡ ʙʦʣʝʟʥʠ ʷʚʣʷʶʪʩʷ ʧʘʨʘʟʠʪʘʤʠ ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ. ʇʨʠ 

ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ ʜʣʷ ʠʭ ʨʘʟʚʠʪʠʷ ʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʚʦʩʧʨʠʠʤʯʠʚʳʭ ʩʦʨʪʦʚ 

ʨʘʩʪʝʥʠʡ ʦʥʠ ʤʦʛʫʪ ʚʳʟʚʘʪʴ ʙʦʣʴʰʠʝ ʧʦʪʝʨʠ [8]. 

ʅʘ ʚʠʥʦʛʨʘʜʝ ʬʫʟʘʨʠʫʤ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʚʳʟʳʚʘʶʱʝʝ ʪʘʢʠʝ 

ʩʠʤʧʪʦʤʳ, ʢʘʢ ʫʚʷʜʘʥʠʝ, ʟʘʜʝʨʞʢʘ ʨʦʩʪʘ, ʥʝʢʨʦʪʠʟʘʮʠʷ, ʛʥʠʣʴ. ɺʦʟʙʫʜʠʪʝʣʷʤʠ ʬʫʟʘʨʠʦʟʘ 

ʷʚʣʷʶʪʩʷ ʚʠʜʳ ʨʦʜʘ Fusarium ï F. solani,  F. equiseti, F.moniliforme, F. scirpi ʠ ʜʨ. ʆʥʠ 

ʷʚʣʷʶʪʩʷ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʬʘʢʫʣʴʪʘʪʠʚʥʳʤʠ ʧʘʨʘʟʠʪʘʤʠ ʨʘʟʣʠʯʥʳʭ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ɿʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʦʪʤʝʯʝʥʦ ʫʩʠʣʝʥʠʝ ʚʨʝʜʦʥʦʩʥʦʩʪʠ 

ʬʫʟʘʨʠʦʟʘ ʚʦ ʤʥʦʛʠʭ ʨʘʡʦʥʘʭ ʚʦʟʜʝʣʳʚʘʥʠʷ ʚʠʥʦʛʨʘʜʘ. ʈʘʟʚʠʪʠʶ ʟʘʙʦʣʝʚʘʥʠʷ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʭʦʣʦʜʥʘʷ ʟʘʪʷʞʥʘʷ ʚʝʩʥʘ, ʦʙʠʣʠʝ ʦʩʘʜʢʦʚ. 

ʇʝʨʚʳʝ ʧʨʠʟʥʘʢʠ ʟʘʙʦʣʝʚʘʥʠʷ (ʧʦʞʝʣʪʝʥʠʝ ʪʢʘʥʝʡ ʤʝʞʜʫ ʞʠʣʢʘʤʠ ʚʝʨʭʥʠʭ ʣʠʩʪʴʝʚ) 

ʧʦʷʚʣʷʶʪʩʷ ʟʘ 7-10 ʜʥʝʡ ʜʦ ʥʘʯʘʣʘ ʮʚʝʪʝʥʠʷ. ʅʘ ʙʦʣʴʥʳʭ ʣʠʩʪʴʷʭ ʦʪʤʝʯʘʝʪʩʷ 

ʢʦʨʦʪʢʦʫʟʣʠʝ ʧʦʙʝʛʦʚ, ʠʟʤʝʣʴʯʝʥʠʝ ʣʠʩʪʦʚʳʭ ʧʣʘʩʪʠʥʦʢ, ʨʘʟʚʠʪʠʝ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʪʦʥʢʠʭ 



7 

ʧʘʩʳʥʢʦʚ (ʪʘʢʘʷ ʬʦʨʤʘ ʙʦʣʝʟʥʠ ʥʘʟʳʚʘʝʪʩʷ ʢʦʪʪʠʩʦʤ). ɺ ʠʶʥʝ ʧʨʦʠʩʭʦʜʠʪ ʤʘʩʩʦʚʳʡ 

ʭʣʦʨʦʟ ʣʠʩʪʴʝʚ, ʥʦ ʩ ʥʘʩʪʫʧʣʝʥʠʝʤ ʞʘʨʢʦʡ ʧʦʛʦʜʳ ʠʭ ʦʢʨʘʩʢʘ ʤʦʞʝʪ ʯʘʩʪʠʯʥʦ 

ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴʩʷ. ʉʠʤʧʪʦʤʳ ʬʫʟʘʨʠʦʟʘ ʤʦʞʥʦ ʩʧʫʪʘʪʴ ʩ ʭʣʦʨʦʟʦʤ ʣʠʩʪʴʝʚ, ʚʳʟʚʘʥʥʳʤ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠ ʥʘʨʫʰʝʥʠʷʤʠ, ʦʜʥʘʢʦ ʧʨʠ ʟʘʙʦʣʝʚʘʥʠʠ ʬʫʟʘʨʠʦʟʦʤ ʥʘʙʣʶʜʘʝʪʩʷ 

ʥʝʢʨʦʟ ʩʦʩʫʜʦʚ, ʜʨʝʚʝʩʠʥʘ ʧʦʜʟʝʤʥʦʛʦ ʰʪʘʤʙʘ ʠ ʛʦʣʦʚʢʠ ʢʫʩʪʘ ʧʨʠʦʙʨʝʪʘʶʪ ʨʦʟʦʚʫʶ 

ʦʢʨʘʩʢʫ. ʇʨʠ ʩʠʣʴʥʦʤ ʧʦʨʘʞʝʥʠʠ ʚʠʥʦʛʨʘʜʥʳʝ ʢʫʩʪʳ ʧʦʛʠʙʘʶʪ. ʈʘʟʚʠʪʠʝ ʬʫʟʘʨʠʦʟʘ ʥʘ 

ʩʦʮʚʝʪʠʷʭ ʚʠʥʦʛʨʘʜʘ ʚʳʟʳʚʘʝʪ ʦʩʣʘʙʣʝʥʠʝ ʮʚʝʪʦʥʦʞʝʢ [9]. 

ɻʨʠʙ ʚʳʟʳʚʘʝʪ ʛʥʠʝʥʠʝ ʠ ʧʦʪʝʤʥʝʥʠʝ ʜʨʝʚʝʩʠʥʳ ʯʝʨʝʥʢʦʚ, ʢʦʪʦʨʦʝ ʤʦʞʥʦ 

ʦʙʥʘʨʫʞʠʪʴ ʥʘ ʧʨʦʜʦʣʴʥʦʤ ʨʘʟʨʝʟʝ ʧʦʙʝʛʘ. ɻʠʬʳ ʧʘʨʘʟʠʪʘ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ 

ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʯʘʩʪʠ ʣʦʟʳ, ʧʦʵʪʦʤʫ ʥʘ ʨʘʟʨʝʟʘʭ ʧʦ ʦʙʝʠʤ ʩʪʦʨʦʥʘʤ ʥʘʙʣʶʜʘʶʪʩʷ ʪʝʤʥʦ-

ʙʫʨʳʝ, ʧʦʯʪʠ ʯʝʨʥʳʝ ʫʟʢʠʝ ʧʦʣʦʩʢʠ ʠʣʠ ʥʘ ʢʦʩʦʤ ʧʦʧʝʨʝʯʥʦʤ ʨʘʟʨʝʟʝ ʚʠʜʥʳ ʨʘʟʣʠʯʥʦʡ 

ʬʦʨʤʳ ʥʝʙʦʣʴʰʠʝ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʧʦ ʢʨʫʛʫ ʪʝʤʥʦʢʦʨʠʯʥʝʚʳʝ ʧʷʪʥʳʰʢʠ, ʠʣʠ, ʥʘʢʦʥʝʮ, 

ʧʨʠ ʨʘʟʨʝʟʝ ʯʝʨʝʥʢʘ ʧʦʜ ʫʛʣʦʤ 90Á ʵʪʠ ʧʷʪʥʳʰʢʠ  ʦʙʨʘʟʫʶʪ ʪʝʤʥʦʝ ʢʦʣʴʮʦ, 

ʧʨʝʨʳʚʘʶʱʝʝʩʷ ʚ ʥʝʩʢʦʣʴʢʠʭ ʤʝʩʪʘʭ. ɽʩʣʠ ʪʘʢʦʡ ʯʝʨʝʥʦʢ ʧʦʤʝʩʪʠʪʴ ʚʦ ʚʣʘʞʥʫʶ ʢʘʤʝʨʫ, 

ʪʦ ʥʘ ʙʦʣʴʥʳʭ ʤʝʩʪʘʭ ʩʥʘʯʘʣʘ ʧʦʷʚʣʷʝʪʩʷ ʙʝʣʦʚʘʪʳʡ ʚʦʡʣʦʯʥʳʡ ʥʘʣʝʪ, ʟʘʪʝʤ ʦʥ 

ʧʨʠʦʙʨʝʪʘʝʪ ʥʝʞʥʦ-ʨʦʟʦʚʫʶ, ʠ ʥʘʢʦʥʝʮ, ʩʚʝʪʣʦʚʘʪʫʶ ʦʢʨʘʩʢʫ. ɺ ʵʪʦʤ ʥʘʣʝʪʝ ʥʘʭʦʜʷʪʩʷ ʚ 

ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʚʝʨʝʪʝʥʦʚʠʜʥʳʝ, ʧʨʷʤʳʝ ʠʣʠ ʩʝʨʧʦʚʠʜʥʦ ʠʟʦʛʥʫʪʳʝ ʩ 1-4 

ʧʝʨʝʛʦʨʦʜʢʘʤʠ ʢʦʥʠʜʠʠ. ʉʧʦʨʳ ʦʯʝʥʴ ʫʩʪʦʡʯʠʚʳ ʧʨʠ ʧʝʨʝʥʝʩʝʥʠʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ 

ʫʩʣʦʚʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʟʢʠʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʠ ʟʘʩʫʰʣʠʚʳʤ ʧʝʨʠʦʜʦʤ [10]. 

        ʕʪʠ ʛʨʠʙʳ ʤʘʣʦʪʨʝʙʦʚʘʪʝʣʴʥʳ ʢ ʫʩʣʦʚʠʷʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʯʨʝʟʚʳʯʘʡʥʦ 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʧʣʘʩʪʠʯʥʳ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ, ʚʦ-ʧʝʨʚʳʭ, ʦʙʨʘʟʦʚʘʥʠʝʤ ʥʝʩʢʦʣʴʢʠʭ ʪʠʧʦʚ 

ʩʧʦʨ, ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʠʭ ʰʘʥʩʳ ʥʘ ʚʳʞʠʚʘʥʠʝ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ; ʚʦ-ʚʪʦʨʳʭ, ʥʘʣʠʯʠʝʤ 

ʢʘʢ ʧʘʨʘʩʝʢʩʫʘʣʴʥʦʛʦ, ʪʘʢ ʠ ʧʦʣʦʚʦʛʦ ʧʨʦʮʝʩʩʦʚ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʠʩʪʦʯʥʠʢʦʤ 

ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʩʧʦʩʦʙʥʦʩʪʝʡ ʢ ʘʜʘʧʪʘʮʠʷʤ ʠ, ʚ- ʪʨʝʪʴʠʭ, ʥʘʣʠʯʠʝʤ 

ʤʦʱʥʦʛʦ ʬʝʨʤʝʥʪʘʪʠʚʥʦʛʦ ʘʧʧʘʨʘʪʘ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʫʪʠʣʠʟʠʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʩʫʙʩʪʨʘʪʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʣʘʜʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴʶ ʠ ʚʳʩʦʢʦʡ ʘʜʘʧʪʠʚʥʦʩʪʴʶ, ʛʨʠʙʳ ʨʦʜʘ Fusarium 

ʪʨʫʜʥʦʠʩʢʦʨʝʥʠʤʳ, ʥʝʩʤʦʪʨʷ ʥʘ ʧʨʠʤʝʥʝʥʠʝ ʭʠʤʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʙʦʨʴʙʳ ʩ ʥʠʤʠ [11]. 

         ʈʷʜʦʤ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʠʟʫʯʘʣʠʩʴ ʢʫʣʴʪʫʨʘʣʴʥʳʝ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 

ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʬʫʟʘʨʠʫʤʘ ʥʘ ʨʘʟʣʠʯʥʳʭ ʢʫʣʴʪʫʨʘʭ [8,12]. ʇʨʠ ʠʟʫʯʝʥʠʠ ʩʚʦʡʩʪʚ ʪʦʛʦ 

ʠʣʠ ʠʥʦʛʦ ʚʠʜʘ ʦʧʨʝʜʝʣʷʶʪ ʨʷʜ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʩʚʦʡʩʪʚ, ʪʘʢʠʭ ʥʘʧʨʠʤʝʨ ʢʘʢ ʦʧʨʝʜʝʣʝʥʠʝ 

ʦʧʪʠʤʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʜʣʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ, ʩʧʦʩʦʙʥʦʩʪʴ ʨʦʩʪʘ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʠʣʠ ʩʫʙʩʪʨʘʪʝ. ʉʧʦʩʦʙʥʦʩʪʴ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʩʢʣʝʨʦʮʠʝʚ, ʭʣʘʤʠʜʦʩʧʦʨ.  

ʅʝ ʤʝʥʝʝ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʧʨʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ ʬʫʟʘʨʠʫʤʦʚ ʷʚʣʷʶʪʩʷ 

ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ, ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʢʦʪʦʨʳʭ ʚʣʠʷʝʪ ʥʘ ʬʦʨʤʫ ʢʦʥʠʜʠʡ, ʥʘ ʨʘʟʚʠʪʠʝ 

ʪʠʧʘ ʩʧʦʨʦʥʦʰʝʥʠʡ, ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ ʧʠʛʤʝʥʪʘ, ʘ ʪʘʢʞʝ ʠ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ ʚʘʨʠʘʥʪʦʚ. 

ʀʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʧʨʠʚʦʜʷʪʩʷ ʩʣʝʜʫʶʱʠʝ ʬʘʢʪʳ, ʧʦʜʪʚʝʨʞʜʝʥʥʳʝ ʥʘʫʯʥʳʤʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʦ ʪʦʤ, ʯʪʦ ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ ʚ ʩʚʷʟʠ ʩ ʠʭ ʨʘʟʣʠʯʥʳʤ ʭʠʤʠʯʝʩʢʠʤ 

ʩʦʩʪʘʚʦʤ ʚʳʟʳʚʘʶʪ ʠʟʤʝʥʝʥʠʷ ʚ ʨʘʟʤʝʨʘʭ ʢʦʥʠʜʠʡ. ʇʨʠ ʠʟʫʯʝʥʠʠ ʦʪʜʝʣʴʥʳʭ ʬʦʨʤ 

Fusarium ʦʙʥʘʨʫʞʠʣʦʩʴ, ʯʪʦ ʦʜʥʘ ʠ ʪʘ ʞʝ ʬʦʨʤʘ ʥʘ ʨʘʟʣʠʯʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ ʜʘʸʪ 

ʥʝʪʦʞʜʝʩʪʚʝʥʥʳʝ ʨʘʟʤʝʨʳ ʢʦʥʠʜʠʡ. ʇʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ ʦʢʘʟʳʚʘʶʪ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʦʙʨʘʟʦʚʘʥʠʝ ʩʧʦʨʦʥʦʰʝʥʠʷ. ʀʟ 20 ʩʨʝʜ, ʫʧʦʪʨʝʙʣʷʝʤʳʭ ʧʨʠ ʠʟʫʯʝʥʠʠ ʬʫʟʘʨʠʫʤʦʚ ʨʷʜʦʤ 

ʘʚʪʦʨʦʚ, ʩʝʤʴ ʩʨʝʜ: ʦʚʩʷʥʳʡ, ʢʘʨʪʦʬʝʣʴʥʳʡ, ʢʠʩʣʳʡ ʢʘʨʪʦʬʝʣʴʥʳʡ ʠ ʬʘʩʦʣʴʥʳʡ ʘʛʘʨʳ, 

ʩʪʝʙʣʠ ʩʤʦʨʦʜʠʥʳ, ʣʶʧʠʥʘ ʠ ʣʦʤʪʠʢʠ ʢʘʨʪʦʬʝʣʷ ʜʘʣʠ ʙʦʣʴʰʦʡ ʧʨʦʮʝʥʪ ʦʙʨʘʟʦʚʘʥʠʷ 

ʩʧʦʨʦʥʦʰʝʥʠʷ, ʧʨʠʯʝʤ ʥʘʠʣʫʯʰʠʤʠ ʠʟ ʵʪʠʭ ʩʨʝʜ ʙʳʣʠ ʢʘʨʪʦʬʝʣʴʥʳʡ, ʢʠʩʣʳʡ 

ʢʘʨʪʦʬʝʣʴʥʳʡ ʠ ʬʘʩʦʣʴʥʳʡ ʘʛʘʨʳ [8]. 

ʅʝ ʤʝʥʴʰʝʝ ʚʣʠʷʥʠʝ ʩʦʩʪʘʚ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜ ʦʢʘʟʳʚʘʝʪ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʢʫʣʴʪʫʨʝ 

ʚʘʨʠʘʥʪʦʚ. ʅʘ ʩʨʝʜʘʭ, ʙʝʜʥʳʭ ʧʠʪʘʪʝʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʩʦʜʝʨʞʘʱʠʭ ʩʣʘʙʳʝ ʨʘʩʪʚʦʨʳ 

ʛʣʶʢʦʟʳ, ʘʟʦʪʘ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʩʦʣʝʡ, ʚʘʨʠʘʮʠʠ ʦʙʨʘʟʫʶʪʩʷ ʨʝʜʢʦ. ʅʘ ʪʘʢʠʭ ʩʨʝʜʘʭ 

ʚʦʟʤʦʞʥʦ ʜʦʣʛʦ ʩʦʭʨʘʥʷʪʴ ʢʫʣʴʪʫʨʳ, ʙʝʟ ʨʝʟʢʠʭ ʠʟʤʝʥʝʥʠʡ ʫ ʥʠʭ. ɺ ʪʦ ʚʨʝʤʷ, ʢʘʢ ʩʨʝʜʳ, 

ʙʦʛʘʪʳʝ ʧʠʪʘʪʝʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʥʘʧʨʠʤʝʨ, ʩʨʝʜʘ ʈʠʯʘʨʜʩʘ, ʥʘʦʙʦʨʦʪ, ʩʠʣʴʥʦ 
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ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʳ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʚʘʨʠʘʥʪʦʚ. ʑʝʨʙʘʢʦʚ ʦʧʨʝʜʝʣʝʥʥʦ ʫʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʢʫʣʴʪʠʚʠʨʦʚʘʪʴ ʬʫʟʘʨʠʫʤʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʠʜʦʚ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʥʘ ʩʨʝʜʘʭ, ʙʝʜʥʳʭ 

ʘʟʦʪʦʤ ʠ ʩʘʭʘʨʦʤ. ʊʦʣʴʢʦ ʪʘʢʠʝ ʩʨʝʜʳ ʥʝ ʚʳʟʳʚʘʶʪ ʨʝʟʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʠʭ ʤʦʨʬʦʣʦʛʠʠ. ɺ 

ʦʩʥʦʚʥʦʤ ʘʚʪʦʨʳ ʦʪʤʝʯʘʶʪ ʩʠʣʴʥʫʶ ʠʟʤʝʥʯʠʚʦʩʪʴ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʫ 

ʬʫʟʘʨʠʫʤʦʚ ʧʦʜ ʚʣʠʷʥʠʝʤ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜ ʠ ʪʝʤ ʩʘʤʳʤ 

ʫʢʘʟʳʚʘʶʪ, ʯʪʦ ʚʳʙʦʨ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜ ʜʣʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʠʤʝʝʪ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ.  

ʈʷʜʦʤ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʬʫʟʘʨʠʫʤʳ ʠʟʫʯʘʣʠʩʴ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʥʘ ʝʩʪʝʩʪʚʝʥʥʳʭ 

ʩʨʝʜʘʭ ʠ ʘʛʘʨʘʭ. ʅʦ ʝʩʪʴ ʨʘʙʦʪʳ, ʚ ʢʦʪʦʨʳʭ ʜʣʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʳ 

ʩʣʝʜʫʶʱʠʝ ʩʨʝʜʳ: ʦʚʩʷʥʳʡ ʘʛʘʨ, ʢʘʨʪʦʬʝʣʴʥʳʡ ʩ 2% ʜʝʢʩʪʨʦʟʳ, ʢʘʨʪʦʬʝʣʴʥʳʡ ʘʛʘʨ ʩ 5% 

ʜʝʢʩʪʨʦʟʳ, ʣʦʤʪʠʢ ʢʘʨʪʦʬʝʣʷ, ʨʠʩ, ʩʪʝʙʣʠ ʜʦʥʥʠʢʘ, ʣʶʧʠʥʘ, ʦʣʴʭʠ. ʆʜʥʘʢʦ ʩʚʦʜʢʠ ʧʦ 

ʦʙʨʘʟʦʚʘʥʠʶ ʩʧʦʨʦʥʦʰʝʥʠʷ, ʠʤʝʷ ʚ ʚʠʜʫ ʦʙʨʘʟʦʚʘʥʠʝ ʩʧʦʨʦʜʦʭʠʝʚ, ʧʠʦʥʥʦʪ ʠ 

ʧʩʝʚʜʦʧʠʦʥʥʦʪ, ʧʦ ʨʘʙʦʪʘʤ ʤʥʦʛʠʭ ʘʚʪʦʨʦʚ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘʠʙʦʣʴʰʠʡ ʧʨʦʮʝʥʪ 

ʩʧʦʨʦʥʦʰʝʥʠʷ ʜʘʣʠ ʢʘʨʪʦʬʝʣʴʥʳʡ ʠ ʢʠʩʣʳʡ ʢʘʨʪʦʬʝʣʴʥʳʡ ʘʛʘʨʳ. ɽʩʪʴ ʜʘʥʥʳʝ, ʦ ʪʦʤ, ʯʪʦ 

ʚ ʢʫʣʴʪʫʨʝ ʥʘ ʨʠʩʝ ʚʩʝ ʠʟʦʣʷʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʠʟ ʢʦʥʠʜʠʡ ʦʜʥʦʩʧʦʨʦʚʦʡ ʢʫʣʴʪʫʨʳ 

ʬʫʟʘʨʠʫʤʦʚ, ʨʘʟʚʠʚʘʶʪ ʪʦʞʜʝʩʪʚʝʥʥʳʡ ʤʝʞʜʫ ʩʦʙʦʡ ʧʠʛʤʝʥʪ. ɸ ʥʘ ʣʦʤʪʠʢʝ ʢʘʨʪʦʬʝʣʷ ʠ 

ʥʘ ʛʣʶʢʦʟʝ ʠʟʦʣʷʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʠʟ ʢʦʥʠʜʠʡ ʦʜʥʦʩʧʦʨʦʚʦʡ ʢʫʣʴʪʫʨʳ ʬʫʟʘʨʠʫʤʦʚ, 

ʨʘʟʚʠʚʘʶʪ ʧʠʛʤʝʥʪ, ʨʝʟʢʦ ʨʘʟʣʠʯʥʳʡ ʤʝʞʜʫ ʩʦʙʦʡ. ʀʟʤʝʥʯʠʚʦʩʪʴ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʢʫʣʴʪʫʨʘʣʴʥʳʭ ʧʨʠʟʥʘʢʦʚ ʧʦʜ ʚʣʠʷʥʠʝʤ ʜʦʣʛʦʚʨʝʤʝʥʥʦʛʦ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʬʫʟʘʨʠʫʤʦʚ 

ʥʘ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ ʧʨʝʜʩʪʘʚʣʷʝʪ, ʙʝʟʫʩʣʦʚʥʦ, ʚʦʧʨʦʩ, ʟʘʩʣʫʞʠʚʘʶʱʠʡ ʚʥʠʤʘʥʠʷ. 

ʅʫʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘʠʣʫʯʰʠʤʠ ʩʨʝʜʘʤʠ ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ ʩʢʣʝʨʦʮʠʝʚ ʷʚʣʷʶʪʩʷ 

ʨʠʩ ʠ ʣʦʤʪʠʢ ʢʘʨʪʦʬʝʣʷ [8]. 

ʆʢʨʘʩʢʘ ʛʠʬ ʠ ʩʧʦʨʦʥʦʰʝʥʠʡ ʛʨʠʙʘ Fusarium ʥʘ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʷʚʣʷʝʪʩʷ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʦʤ ʠ ʜʣʷ ʦʧʠʩʘʥʠʷ ʧʠʛʤʝʥʪʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʪʘʥʜʘʨʪʥʳʝ 

ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ ʠ ʩʧʝʮʠʘʣʴʥʳʝ ʰʢʘʣʳ ʮʚʝʪʦʚ  [13]. 

ɺʩʷ ʠʩʪʦʨʠʷ ʪʘʢʩʦʥʦʤʠʠ ʛʝʪʝʨʦʛʝʥʥʦʛʦ ʨʦʜʘ Fusarium ʩʚʷʟʘʥʘ ʩ ʧʦʧʳʪʢʘʤʠ ʦʮʝʥʠʪʴ 

ʩʫʱʝʩʪʚʫʶʱʝʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʨʠʟʥʘʢʦʚ, ʚʳʷʚʠʪʴ ʘʤʧʣʠʪʫʜʳ ʠʭ ʠʟʤʝʥʯʠʚʦʩʪʠ ʠ ʚʳʜʝʣʠʪʴ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʠʤʝʶʱʠʝ ʪʘʢʩʦʥʦʤʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ. ʆʪʣʠʯʠʪʝʣʴʥʳʤ ʧʨʠʟʥʘʢʦʤ 

ʛʨʠʙʦʚ ʨʦʜʘ Fusarium ʷʚʣʷʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴ ʦʙʨʘʟʦʚʳʚʘʪʴ ʚʝʨʝʪʝʥʦʚʠʜʥʳʝ, ʩ ʨʘʟʣʠʯʥʦʡ 

ʩʪʝʧʝʥʴʶ ʠʟʦʛʥʫʪʦʩʪʠ ʢʦʥʠʜʠʠ ʩ ʧʝʨʝʛʦʨʦʜʢʘʤʠ ʥʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʬʝʨʪʠʣʴʥʳʭ 

ʛʠʬʘʭ ï ʢʦʥʠʜʠʝʥʦʩʮʘʭ ʩ ʬʠʘʣʠʜʥʳʤʠ ʢʦʥʠʜʠʦʛʝʥʥʳʤʠ ʢʣʝʪʢʘʤʠ. ʆʩʥʦʚʥʳʤʠ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʡ ʩʝʢʮʠʡ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʤʠʢʨʦʢʦʥʠʜʠʡ ʠ 

ʭʣʘʤʠʜʦʩʧʦʨ, ʬʦʨʤʘ ʤʘʢʨʦʢʦʥʠʜʠʡ. ʉʝʢʮʠʠ ʜʝʣʷʪʩʷ ʥʘ ʚʠʜʳ ʠ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʥʘ ʦʩʥʦʚʝ 

ʪʠʧʘ ʠ ʬʦʨʤʳ ʢʦʥʠʜʠʦʛʝʥʥʳʭ ʩʪʨʫʢʪʫʨ, ʭʘʨʘʢʪʝʨʘ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʬʦʨʤʳ ʤʠʢʨʦʢʦʥʠʜʠʡ; 

ʪʠʧʘ ʩʧʦʨʦʦʙʨʘʟʦʚʘʥʠʷ (ʩʧʦʨʦʜʦʭʠʠ, ʧʠʦʥʥʦʪʳ); ʧʨʝʦʙʣʘʜʘʶʱʝʛʦ ʯʠʩʣʘ ʧʝʨʝʛʦʨʦʜʦʢ, 

ʨʘʟʤʝʨʘ, ʭʘʨʘʢʪʝʨʘ ʠʟʦʛʥʫʪʦʩʪʠ, ʜʣʠʥʳ ʠ ʬʦʨʤʳ ʘʧʠʢʘʣʴʥʦʡ ʠ ʙʘʟʘʣʴʥʦʡ ʢʣʝʪʦʢ 

ʤʘʢʨʦʢʦʥʠʜʠʡ; ʧʠʛʤʝʥʪʘʮʠʠ. 

     ʉ ʨʘʟʚʠʪʠʝʤ ʤʦʣʝʢʫʣʷʨʥʳʭ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ ʛʝʥʝʪʠʯʝʩʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʪʘʢʩʦʥʦʤʠʷ 

ʛʨʠʙʦʚ ʧʦʣʫʯʠʣʘ ʥʦʚʳʡ ʠʤʧʫʣʴʩ. ɼʅʂ ʪʝʭʥʦʣʦʛʠʠ (RELP, AFLP, ʩʝʢʚʝʥʠʨʦʚʘʥʠʝ) ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʠʟʫʯʝʥʠʠ ʛʝʥʦʤʘ ʛʨʠʙʦʚ, ʧʨʝʜʧʨʠʥʠʤʘʶʪʩʷ 

ʧʦʧʳʪʢʠ ʩʦʦʪʥʝʩʪʠ ʧʦʣʫʯʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʩ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʪʘʢʩʦʥʘʤʠ. ʇʦʢʘʟʘʥʦ, 

ʯʪʦ ʚʠʜ, ʦʧʠʩʘʥʥʳʡ ʧʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʢʨʠʪʝʨʠʷʤ, ʯʘʩʪʦ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʦʡ, 

ʦʙʣʘʜʘʶʱʝʡ ʚʥʫʪʨʠʚʠʜʦʚʦʡ ʩʪʨʫʢʪʫʨʦʡ. ɻʦʚʦʨʷ ʦ ʚʠʜʝ sensu stricto ʠ sensu lato, ʥʘʜʦ 

ʧʨʝʜʩʪʘʚʣʷʪʴ ʦʙʱʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʦʨʛʘʥʠʟʤʦʚ, ʦʛʨʘʥʠʯʝʥʥʳʝ ʨʘʤʢʘʤʠ 

ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʥʛʘ. 

ʆʙʲʝʢʪʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʩʧʦʣʴʟʦʚʘʣʠ ʦʙʱʝʧʨʠʥʷʪʳʝ 

ʬʠʪʦʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʠʢʠ [14-19]. ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʷʚʣʷʣʠʩʴ ʰʪʘʤʤʳ Fusarium, ʚʳʜʝʣʝʥʥʳʝ ʩ ʛʝʥʝʨʘʪʠʚʥʳʭ ʦʨʛʘʥʦʚ ʚʠʥʦʛʨʘʜʘ ʩ ʧʨʠʟʥʘʢʘʤʠ 

ʫʩʳʭʘʥʠʷ ʛʨʝʙʥʝʡ. 
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         ʆʙʩʫʞʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ. ɺ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʤʳ ʠʟʫʯʘʣʠ ʢʫʣʴʪʫʨʘʣʴʥʳʝ 

ʩʚʦʡʩʪʚʘ ʰʪʘʤʤʦʚ ʚʠʜʦʚ Fusarium, ʚʳʜʝʣʝʥʥʳʭ ʩ ʛʝʥʝʨʘʪʠʚʥʳʭ ʦʨʛʘʥʦʚ ʚʠʥʦʛʨʘʜʘ. 

ʆʙʨʘʟʮʳ ʚʠʥʦʛʨʘʜʘ: ʩʦʮʚʝʪʠʷ ʠ ʷʛʦʜʳ ʩ ʧʨʠʟʥʘʢʘʤʠ ʟʘʙʦʣʝʚʘʥʠʷ, ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʚ 

ʦʪʜʝʣʝʥʠʷʭ ɸʌ ʖʞʥʘʷ ʚ 2016 ʛʦʜʫ. ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʦʚʘʣʠ 4 ʚʠʜʘ ʩʨʝʜ: ʢʘʨʪʦʬʝʣʴʥʦ-

ʩʘʭʘʨʦʟʥʳʡ ʘʛʘʨ (ʂʉɸ), ʦʚʩʷʥʳʡ ʘʛʘʨ (ʆɸ), ʚʦʜʥʳʡ ʘʛʘʨ (ɺɸ), ʢʘʨʪʦʬʝʣʴʥʦ-ʤʦʨʢʦʚʥʳʡ 

ʘʛʘʨ (ʂʄɸ). ʈʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1 ï ʂʫʣʴʪʫʨʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʰʪʘʤʤʦʚ ʬʫʟʘʨʠʫʤʘ ʥʘ ʨʘʟʣʠʯʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ 

ʩʨʝʜʘʭ. 

ˉ 

ʰʪʘʤʤʘ 

ɺʠʜ ʧʠʪ. 

ʩʨʝʜʳ 

ʎʚʝʪ ʢʦʣʦʥʠʡ ʉʪʨʫʢʪʫʨʳ ʧʦʜ 

ʤʠʢʨʦʩʢʦʧʦʤ 

ʍʘʨʘʢʪʝʨ ʨʦʩʪʘ, 

ʧʨʠʤʝʯʘʥʠʷ 

49/1 ʂʉɸ ʪʝʤʥʦ-ʢʨʘʩʥʳʡ ʄʠʢʨʦʢʦʥʠʜʠʠ ʙʝʟ 

ʧʝʨʝʛʦʨʦʜʦʢ 

ʆʙʠʣʴʥʳʡ ʨʦʩʪ 

ʤʠʮʝʣʠʷ, ʚʳʜʝʣʝʥʠʝ ʚ 

ʩʨʝʜʫ ʪʝʤʥʦ-ʢʨʘʩʥʦʛʦ 

ʧʠʛʤʝʥʪʘ 

ʆɸ ʨʦʟʦʚʦ-ʢʨʘʩʥʳʡ ʄʠʢʨʦʢʦʥʠʜʠʠ 

ʧʨʦʟʨʘʯʥʳʝ, ʩ 1 

ʧʝʨʝʛʦʨʦʜʢʦʡ, 

ʤʘʢʨʦʢʦʥʠʜʠʠ ʩ 2-3 

ʧʝʨʝʛʦʨʦʜʢʘʤʠ 

ʂʨʘʩʥʦ-ʨʦʟʦʚʳʡ 

ʧʠʛʤʝʥʪ, ʜʥʦ ʯʘʰʢʠ 

ʥʝ ʦʢʨʘʰʝʥʦ, 

ʩʝʧʪʠʨʦʚʘʥʥʳʡ 

ʤʠʮʝʣʠʡ 

ɺɸ   ʅʝʪ ʨʦʩʪʘ 

ʂʄɸ ʙʝʣʳʡ, ʠʥʦʛʜʘ 

ʤʘʣʠʥʦʚʳʡ 

ʆʙʠʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ 

ʤʠʢʨʦ- ʠ 

ʤʘʢʨʦʢʦʥʠʜʠʡ ʩ 2-3 

ʧʝʨʝʛʦʨʦʜʢʘʤʠ 

ʉʣʘʙʦʝ ʨʘʟʚʠʪʠʝ 

ʚʦʟʜʫʰʥʦʛʦ ʤʠʮʝʣʠʷ 

49/2 ʂʉɸ ʙʝʣʳʡ 

ʚʦʟʜʫʰʥʳʡ 

ʤʠʮʝʣʠʡ 

ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʤʠʢʨʦʢʦʥʠʜʠʡ 

 

ʆɸ ʙʝʣʳʡ ʤʠʮʝʣʠʡ ʆʙʨʘʟʦʚʘʥʠʝ ʤʠʢʨʦ- ʠ 

ʤʘʢʨʦʢʦʥʠʜʠʡ 

 

ɺɸ ʙʝʣʳʡ ɺʦʟʜʫʰʥʳʡ ʤʠʮʝʣʠʡ, 

ʙʝʟ ʢʦʥʠʜʠʡ 

ʂʦʣʦʥʠʷ ʤʘʣʝʥʴʢʘʷ, 

4-5 ʤʤ ʚ ʜʠʘʤʝʪʨʝ 

ʂʄɸ ʙʝʣʳʡ 

ʚʦʟʜʫʰʥʳʡ 

ʤʠʮʝʣʠʡ 

ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʤʠʢʨʦʢʦʥʠʜʠʡ, 

ʥʘʣʠʯʠʝ ʭʣʘʤʠʜʦʩʧʦʨ 

 

28 ʂʉɸ ʩʚʝʪʣʦ-ʨʦʟʦʚʳʡ, 

ʜʥʦ ʯʘʰʢʠ-

ʪʝʤʥʦ-

ʤʘʣʠʥʦʚʦʛʦ 

ʮʚʝʪʘ 

ɺ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ 

ʦʜʥʦʢʣʝʪʦʯʥʳʝ 

(ʤʠʢʨʦʢʦʥʠʜʠʠ) 

ʝʩʪʴ ʭʣʘʤʠʜʦʩʧʦʨʳ 

 

ʆɸ ʙʝʣʳʝ ʢʦʣʦʥʠʠ, 

ʨʦʩʪ ʩʨʝʜʥʠʡ 

ʤʘʣʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʤʠʢʨʦʢʦʥʠʜʠʡ,  

ʧʠʛʤʝʥʪʘ ʥʝʪ 

ɺɸ ʙʝʣʳʡ ʩ 

ʤʘʣʠʥʦʚʳʤ 

ʧʠʛʤʝʥʪʦʤ ʚ 

ʩʨʝʜʝ 

ʤʠʢʨʦʢʦʥʠʜʠʠ  

ʂʄɸ ʙʝʣʳʝ ʢʦʣʦʥʠʠ, 

ʨʦʩʪ ʩʨʝʜʥʠʡ 

ʤʠʢʨʦʢʦʥʠʜʠʠ ʚ 

ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ 

ʧʠʛʤʝʥʪʘ ʥʝʪ 
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ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʦʛʦ ʦʧʳʪʘ ʠʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ 

ʚʳʚʦʜʳ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʧʦʩʝʚʝ ʠʟʦʣʷʪʦʚ ʥʘ ʚʦʜʥʳʡ ʘʛʘʨ, 

ʰʪʘʤʤ ʚ ʯʠʩʪʦʡ ʢʫʣʴʪʫʨʝ ʦʯʝʥʴ ʧʣʦʭʦ ʨʘʟʚʠʚʘʣʩʷ, ʘ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʜʘʞʝ 

ʦʪʩʫʪʩʪʚʦʚʘʣ ʨʦʩʪ. ʅʘ ʢʘʨʪʦʬʝʣʴʥʦ-ʩʘʭʘʨʦʟʥʦʤ ʠ ʢʘʨʪʦʬʝʣʴʥʦ-ʤʦʨʢʦʚʥʦʤ ʘʛʘʨʘʭ ʤʦʞʥʦ 

ʦʪʤʝʪʠʪʴ ʩʘʤʳʡ ʦʙʠʣʴʥʳʡ ʠ ʙʳʩʪʨʳʡ ʨʦʩʪ ʢʦʣʦʥʠʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ  ʦʧʪʠʤʘʣʴʥʳʤʠ  

ʩʨʝʜʘʤʠ ʜʣʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʦʢʘʟʘʣʠʩʴ ʂʄɸ ʠ ʂʉɸ. ʅʘ ʢʘʨʪʦʬʝʣʴʥʦ-ʩʘʭʘʨʦʟʥʦʤ ʘʛʘʨʝ 

ʥʘʙʣʶʜʘʣʩʷ ʦʯʝʥʴ ʙʳʩʪʨʳʡ ʨʦʩʪ ʢʦʣʦʥʠʠ, ʘ ʪʘʢʞʝ ʫ ʚʩʝʭ ʠʟʦʣʷʪʦʚ ʧʨʦʠʩʭʦʜʠʣʦ 

ʦʢʨʘʰʠʚʘʥʠʝ ʩʨʝʜʳ ʚ ʤʘʣʠʥʦʚʳʡ ʮʚʝʪ, ʪʦ ʝʩʪʴ ʚʳʜʝʣʷʣʩʷ ʧʠʛʤʝʥʪ.  ʆʩʦʙʝʥʥʦʩʪʠ ʨʦʩʪʘ 

ʠʟʦʣʷʪʦʚ ʥʘ ʚʩʝʭ ʩʨʝʜʘʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ.1. 

 

 
 

ʈʠʩʫʥʦʢ 1 ï ʆʩʦʙʝʥʥʦʩʪʠ ʨʦʩʪʘ ʠʟʦʣʷʪʦʚ ʨʦʜʘ Fusarium ʥʘ ʨʘʟʣʠʯʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ  

ʂʨʦʤʝ ʚʠʟʫʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ, ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʤʠʢʨʦʩʪʨʫʢʪʫʨ ʰʪʘʤʤʦʚ ʧʦʜ 

ʤʠʢʨʦʩʢʦʧʦʤ. ɺ ʭʦʜʝ ʘʥʘʣʠʟʘ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʥʘ ʂʉɸ ʠ ʂʄɸ ʧʨʦʠʩʭʦʜʠʪ ʦʙʨʘʟʦʚʘʥʠʝ 

ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʤʠʢʨʦʢʦʥʠʜʠʡ. ʀ ʥʘ ʢʘʨʪʦʬʝʣʴʥʦ-ʤʦʨʢʦʚʥʦʤ ʘʛʘʨʝ ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʚʩʝʤʠ ʠʟʫʯʘʝʤʳʤʠ ʩʨʝʜʘʤʠ ʧʨʦʠʩʭʦʜʠʪ ʦʙʨʘʟʦʚʘʥʠʝ 

ʤʘʢʨʦʢʦʥʠʜʠʡ. ʅʦ ʚʦʟʤʦʞʥʦ, ʯʪʦ ʵʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ 

ʚʳʜʝʣʝʥʥʦʛʦ ʰʪʘʤʤʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʚʳʜʝʣʝʥʠʶ ʠ ʠʟʫʯʝʥʠʶ ʢʫʣʴʪʫʨʘʣʴʥʳʭ ʠ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʰʪʘʤʤʦʚ ʩ ʛʝʥʝʨʘʪʠʚʥʳʭ ʦʨʛʘʥʦʚ ʚʠʥʦʛʨʘʜʘ ʧʨʦʜʦʣʞʘʶʪʩʷ. 

 

ʃʠʪʝʨʘʪʫʨʘ: 

1. ʂʫʢʠʥ, ɺ.ʌ. ɹʦʣʝʟʥʠ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʠ ʤʝʨʳ ʙʦʨʴʙʳ ʩ ʥʠʤʠ / ɺ.ʌ. ʂʫʢʠʥ. ï ʄ.: 

ʂʦʣʦʩ, 1982. ï 80 ʩ. 
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ʇɽʈʉʇɽʂʊʀɺʓ ʇʆʃʋʏɽʅʀʗ ʕʂʆʃʆɻʀʏɽʉʂʀ ʏʀʉʊʆɻʆ ʀ ɼʆʉʊʋʇʅʆɻʆ 

ʉʓʈʔʗ ɼʃʗ ʇʈʆʀɿɺʆɼʉʊɺɸ ɹɸɼ 

 

ʄʘʛʦʤʝʜʦʚʘ ʄ.ɸ. ʤ.ʥ.ʩ, ʂʘʟʘʭʤʝʜʦʚ ʈ.ʕ., ʜ-ʨ ʙʠʦʣ. ʥʘʫʢ, ʟʘʤ ʜʠʨʝʢʪʦʨʘ ʧʦ ʥʘʫʢʝ  

ʌʠʣʠʘʣ ɼʘʛʝʩʪʘʥʩʢʘʷ ʩʝʣʝʢʮʠʦʥʥʘʷ ʦʧʳʪʥʘʷ ʩʪʘʥʮʠʷ ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ ʠ 

ʦʚʦʱʝʚʦʜʩʪʚʘ ʌɻɹʅʋ çʉʂʌʅʎʉɺɺè, (ʛ.ɼʝʨʙʝʥʪ)  

 

ʈʝʬʝʨʘʪ: ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʤʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ ʚʠʥʦʛʨʘʜʘ, ʪʦʤʘʪʘ ʠ 

ʙʨʦʢʢʦʣʠ. ɺʧʝʨʚʳʝ ʚ ʫʩʣʦʚʠʷʭ ɼʘʛʝʩʪʘʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʛʦ ʠ ʜʦʩʪʫʧʥʦʛʦ ʩʳʨʴʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ɹɸɼ (ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ 

ʜʦʙʘʚʢʠ) ʠʟ ʚʪʦʨʠʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʝʨʝʨʘʙʦʪʢʠ ʠ ʩʝʤʝʥʦʚʦʜʩʪʚʘ ʚʠʥʦʛʨʘʜʘ ʠ ʪʦʤʘʪʘ, 

ʢʫʣʴʪʫʨʘ ʢʦʪʦʨʳʭ ʠʤʝʝʪ ʚʘʞʥʦʝ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʨʝʩʧʫʙʣʠʢʠ 

ɼʘʛʝʩʪʘʥ, ʘ ʪʘʢʞʝ ʨʘʩʪʝʥʠʡ ʙʨʦʢʢʦʣʠ. ʎʝʣʴ ʨʘʙʦʪʳ - ʨʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʠ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʚʦʟʜʝʣʳʚʘʥʠʷ ʠ ʵʣʝʤʝʥʪʦʚ ʩʝʤʝʥʦʚʦʜʩʪʚʘ ʢʫʣʴʪʫʨʳ ʙʨʦʢʢʦʣʠ ʚ 

ɼʘʛʝʩʪʘʥʝ, ʘ ʪʘʢʞʝ ʦʙʦʩʥʦʚʘʥʠʝ ʧʨʠʤʝʥʝʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʩʳʨʴʷ ʜʣʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ɹɸɼ 

ʚʪʦʨʠʯʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʢʘʧʫʩʪʳ ʙʨʦʢʢʦʣʠ, ʦʙʨʘʙʦʪʘʥʥʦʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʘ 

ʤʝʭʘʥʦʭʠʤʠʯʝʩʢʦʡ ʘʢʪʠʚʘʮʠʠ, ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʠ ʤʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʠʥʦʛʨʘʜ, ʪʦʤʘʪ, ʢʘʧʫʩʪʘ ʙʨʦʢʢʦʣʠ, ʚʪʦʨʠʯʥʳʝ ʧʨʦʜʫʢʪʳ 

ʧʝʨʝʨʘʙʦʪʢʠ, ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ, ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʘʷ ʜʦʙʘʚʢʘ, ʩʦʮʠʘʣʴʥʦ-ʟʥʘʯʠʤʳʝ 

ʟʘʙʦʣʝʚʘʥʠʷ. 

 

Summary: The analysis of medicobiological value of grapes, a tomato and broccoli is 

carried out. For the first time in the conditions of Dagestan the possibility of receiving 

environmentally friendly and available raw materials for receiving dietary supplement (dietary 

supplements) from by-products of processing and seed farming of grapes and a tomato which 

culture has important social and economic value for the Republic of Dagestan and also broccoli 

plants is considered. The work purpose - development of technology of industrial cultivation and 

elements of seed farming of culture of broccoli in Dagestan and also justification of application 

as raw materials for functional dietary supplement of secondary vegetable raw materials of 

cabbage of the broccoli processed with application of a method of mechanochemical activation 

for increase in consumer and medicobiological properties. 

Keywords: grapes, tomato, broccoli, secondary processing products, heavy metals, 

biologically active additive, socially significant diseases. 

 

ɺʚʝʜʝʥʠʝ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʨʦʙʣʝʤʘ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʧʨʠʦʙʨʝʣʘ 

ʛʣʦʙʘʣʴʥʳʝ ʤʘʩʰʪʘʙʳ. ɺʚʠʜʫ ʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʧʨʦʛʨʝʩʩʘ ʵʪʦ ʥʝʠʟʙʝʞʥʦ. ɺ 

ʫʩʣʦʚʠʷʭ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ, ʚ ʩʚʷʟʠ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʫʣʫʯʰʝʥʠʷ 

ʩʪʨʫʢʪʫʨʳ ʧʠʪʘʥʠʷ, ʘʢʪʫʘʣʴʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʮʝʣʴʶ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ɹɸɼ (ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʜʦʙʘʚʢʠ), ʧʦʪʨʝʙʣʝʥʠʝ ʢʦʪʦʨʳʭ ʧʦʟʚʦʣʠʪ 

ʧʦʚʳʩʠʪʴ ʟʘʱʠʪʥʳʝ ʬʫʥʢʮʠʠ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ ʠ ʥʦʨʤʘʣʠʟʦʚʘʪʴ ʝʛʦ ʧʠʱʝʚʦʡ ʩʪʘʪʫʩ. ʆʜʥʠʤ 

ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʠʥʜʫʩʪʨʠʘʣʴʥʦ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ 

ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʟʜʦʨʦʚʦʛʦ 

ʧʠʪʘʥʠʷ. ʇʦ ʜʘʥʥʳʤ ʠʥʩʪʠʪʫʪʘ ʧʠʪʘʥʠʷ ʈɸʄʅ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʠ ʚʳʷʚʣʝʥʳ 

ʥʘʨʫʰʝʥʠʷ ʧʦʣʥʦʮʝʥʥʦʛʦ ʧʠʪʘʥʠʷ [1]. 

ʈʦʩʩʠʷ ʟʘʥʠʤʘʝʪ ñʣʠʜʠʨʫʶʱʝʝò ʧʦʣʦʞʝʥʠʝ ʚ ʤʠʨʝ ʧʦ ʩʤʝʨʪʥʦʩʪʠ ʦʪ ʠʥʩʫʣʴʪʦʚ, 

ʠʥʬʘʨʢʪʦʚ. ɺ ʵʪʦʡ ʩʚʷʟʠ, ʘʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʨʦʬʠʣʘʢʪʠʢʫ 

ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʥʝ ʚʳʟʳʚʘʝʪ ʩʦʤʥʝʥʠʡ[2]. 
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ɺ ɼʘʛʝʩʪʘʥʝ ʠʤʝʶʪʩʷ ʙʦʣʴʰʠʝ ʥʝʠʩʧʦʣʴʟʫʝʤʳʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʚʢʣʶʯʘʷ ʩʳʨʴʝʚʫʶ ʠ 

ʧʨʦʤʳʰʣʝʥʥʫʶ ʙʘʟʳ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ɹɸɼ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ɺ ʢʘʯʝʩʪʚʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʩʳʨʴʷ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ɹɸɼ ʚ ɼʘʛʝʩʪʘʥʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʥʪʝʨʝʩ ʚʪʦʨʠʯʥʳʝ ʨʘʩʪʠʪʝʣʴʥʳʝ ʨʝʩʫʨʩʳ - ʩʝʤʝʥʘ ʚʠʥʦʛʨʘʜʘ, 

ʚʳʞʠʤʢʠ ʪʦʤʘʪʦʚ ʠ ʢʘʧʫʩʪʘ ʙʨʦʢʢʦʣʠ, ʙʦʛʘʪʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʠʥʛʨʝʜʠʝʥʪʘʤʠ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʧʠʱʝʚʳʤʠ ʚʦʣʦʢʥʘʤʠ, ʥʝʟʘʤʝʥʠʤʳʤʠ ʘʤʠʥʦʢʠʩʣʦʪʘʤʠ, ʤʘʢʨʦ-, ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ ʠ 

ʚʠʪʘʤʠʥʘʤʠ. 

ɺ ʩʚʷʟʠ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʢʨʫʧʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʟʘʛʨʷʟʥʷʶʱʠʭ ʩʨʝʜʫ 

(ʧʦʯʚʘ, ʚʦʜʘ, ʚʦʟʜʫʭ) ʠ ʥʘʣʠʯʠʝʤ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʚʦʟʜʝʣʳʚʘʥʠʷ ʚʠʥʦʛʨʘʜʘ, ʪʦʤʘʪʘ ʠ 

ʙʨʦʢʢʦʣʠ ʧʨʠʤʦʨʩʢʘʷ ʟʦʥʘ ʖʞʥʦʛʦ ɼʘʛʝʩʪʘʥʘ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʟʦʥʦʡ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʛʦ 

ʚʦʟʜʝʣʳʚʘʥʠʷ ʜʘʥʥʳʭ ʢʫʣʴʪʫʨ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʛʦ ʩʳʨʴʷ ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ 

ɹɸɼ. 

ɹʦʣʝʝ ʪʦʛʦ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʩʳʨʴʷ ʚʪʦʨʠʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʝʨʝʨʘʙʦʪʢʠ 

ʚʠʥʦʛʨʘʜʘ ʠ ʪʦʤʘʪʘ, ʢʘʢ ʵʢʦʥʦʤʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʢʫʣʴʪʫʨ ʚ ʈɼ, ʩʥʠʟʠʪ ʩʝʙʝʩʪʦʠʤʦʩʪʴ 

ʧʦʣʫʯʝʥʠʷ ɹɸɼ ʠ ʧʦʚʳʩʠʪ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʚʦʟʜʝʣʳʚʘʥʠʷ ʢʫʣʴʪʫʨʳ ʠ ʧʦʣʫʯʝʥʠʷ ʦʩʥʦʚʥʦʡ 

ʧʨʦʜʫʢʮʠʠ. 

ɺʠʥʦʛʨʘʜ 

ɺʠʥʦʛʨʘʜ ʷʚʣʷʝʪʩʷ ʮʝʥʥʳʤ ʩʳʨʴʝʤ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʮʝʣʦʛʦ ʨʷʜʘ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ. 

ɺʠʥʦʛʨʘʜ ʯʨʝʟʚʳʯʘʡʥʦ ʙʦʛʘʪ ʬʝʥʦʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ (ʷʚʣʷʶʪʩʷ ʪʨʝʪʴʠʤʠ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤʠ 

ʩʦʩʪʘʚʣʷʶʱʠʤʠ ʩʨʝʜʠ ʚʩʝʭ ʚʝʱʝʩʪʚ ʚʠʥʦʛʨʘʜʘ ʧʦʩʣʝ ʫʛʣʝʚʦʜʦʚ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʠʩʣʦʪ). 

ʆʙʱʠʝ ʬʝʥʦʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʚʠʥʦʛʨʘʜʥʦʡ ʷʛʦʜʳ, ʧʦʜʣʝʞʘʱʠʝ ʵʢʩʪʨʘʢʮʠʠ, ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʚ 

ʩʣʝʜʫʶʱʝʤ ʩʦʦʪʥʦʰʝʥʠʠ: 10% ʚ ʤʷʢʦʪʠ, 60-70% - ʚ ʩʝʤʝʥʘʭ, 28-35% ʚ ʢʦʞʠʮʝ. ʌʝʥʦʣʴʥʳʝ 

ʚʝʱʝʩʪʚʘ ʚʠʥʦʛʨʘʜʘ (ʬʣʘʚʦʥʦʠʜʳ ʠ ʧʦʣʠʬʝʥʦʣʳ), ʚʠʥʘ ʠ ʚʠʥʦʛʨʘʜʥʳʭ ʩʝʤʷʥ, ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʠʥʪʝʨʝʩ ʚʚʠʜʫ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʭ ʩʚʦʡʩʪʚ ʠ ʧʦʛʣʦʱʝʥʠʷ ʩʚʦʙʦʜʥʳʭ ʨʘʜʠʢʘʣʦʚ. ʂʣʠʥʠʯʝʩʢʠʝ 

ʠʩʧʳʪʘʥʠʷ ʧʦʜʪʚʝʨʜʠʣʠ, ʯʪʦ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʝ ʩʚʦʡʩʪʚʘ ʦʣʠʛʦʤʝʨʦʚ ʧʨʦʮʠʘʥʠʜʠʥʦʚ 

ʚʠʥʦʛʨʘʜʥʳʭ ʩʝʤʷʥ ʚ 20 ʨʘʟ ʩʠʣʴʥʝʝ ʚʠʪʘʤʠʥʘ C ʠ ʚ 50 ʨʘʟ ï ʚʠʪʘʤʠʥʘ E [3]. 

ʂʨʘʩʥʦʝ ʚʠʥʦ ʯʨʝʟʚʳʯʘʡʥʦ ʙʦʛʘʪʦ ʧʦʣʠʬʝʥʦʣʘʤʠ. ɹʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʩʚʷʟʴ ʤʝʞʜʫ 

ʫʤʝʨʝʥʥʳʤ ʫʧʦʪʨʝʙʣʝʥʠʝʤ ʢʨʘʩʥʦʛʦ ʚʠʥʘ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝʤ ʩʝʨʜʝʯʥʦ - ʩʦʩʫʜʠʩʪʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ. ʕʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʦ ʌʨʘʥʮʠʠ ʩʝʨʜʝʯʥʦ - 

ʩʦʩʫʜʠʩʪʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʤʝʥʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ, ʯʝʤ ʦʞʠʜʘʣʦʩʴ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ 

ʭʦʣʝʩʪʝʨʠʥʘ ʠ ʧʦʪʨʝʙʣʝʥʠʝ ʥʘʩʳʱʝʥʥʳʭ ʞʠʨʦʚ. ʕʪʦ ʧʘʨʘʜʦʢʩʘʣʴʥʦʝ ʷʚʣʝʥʠʝ ʩʚʷʟʳʚʘʶʪ ʩ 

ʨʝʛʫʣʷʨʥʳʤ ʧʦʪʨʝʙʣʝʥʠʝʤ ʢʨʘʩʥʳʭ ʚʠʥ, ʙʦʛʘʪʳʭ ʧʦʣʠʬʝʥʦʣʴʥʳʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ ʠ ʧʦʣʫʯʠʣʦ 

ʥʘʟʚʘʥʠʝ ʌʨʘʥʮʫʟʩʢʦʛʦ ʧʘʨʘʜʦʢʩʘ [4]. 

ʆʜʥʘʢʦ ʚ ʩʠʣʫ ʨʘʟʣʠʯʥʳʭ ʧʨʠʯʠʥ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ (ʜʝʪʩʢʠʡ ʚʦʟʨʘʩʪ, ʙʝʨʝʤʝʥʥʦʩʪʴ, 

ʟʘʙʦʣʝʚʘʥʠʷ ʧʝʯʝʥʠ ʠ ʪ.ʜ.), ʩʦʮʠʘʣʴʥʦʛʦ ʠ ʨʝʣʠʛʠʦʟʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʧʦʪʨʝʙʣʝʥʠʝ ʚʠʥʘ ʢʘʢ 

ʠʩʪʦʯʥʠʢʘ ʬʝʥʦʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ï ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ ʥʝ ʚʩʝʛʜʘ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʜʣʷ 

ʧʨʦʬʠʣʘʢʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʡ (ʚ ʪ.ʯ. ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ). ʇʨʝʜʣʘʛʘʝʤʳʝ ʥʘ ʨʳʥʢʝ ɹɸɼ ʩ 

ʩʦʜʝʨʞʘʥʠʝʤ ʘʢʪʠʚʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʚʠʥʦʛʨʘʜʘ ʠʤʝʶʪ ʚʳʩʦʢʫʶ ʩʪʦʠʤʦʩʪʴ ʠ ʤʘʣʦʜʦʩʪʫʧʥʳ 

ʰʠʨʦʢʠʤ ʩʣʦʷʤ ʥʘʩʝʣʝʥʠʷ. ɺ ʵʪʦʡ ʩʚʷʟʠ, ʠʟʫʯʝʥʠʝ ʩʚʦʡʩʪʚ ʠ ʧʦʣʫʯʝʥʠʝ ʣʝʛʢʦʜʦʩʪʫʧʥʦʛʦ 

ʧʦʨʦʰʢʘ ʠʟ ʩʝʤʷʥ ʚʠʥʦʛʨʘʜʘ ʚ ʧʨʦʬʠʣʘʢʪʠʢʝ ʩʝʨʜʝʯʥʦ - ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʷʚʣʷʝʪʩʷ 

ʪʘʢʞʝ ʘʢʪʫʘʣʴʥʳʤ [5.6,7]. 

ʊʦʤʘʪʳ 

ɺʦ ʚʩʝʤ ʤʠʨʝ ʪʦʤʘʪʳ ʩʯʠʪʘʶʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ ʦʚʦʱʥʳʭ ʢʫʣʴʪʫʨ, 

ʦʙʣʘʜʘʶʱʠʭ ʮʝʥʥʳʤʠ ʧʠʪʘʪʝʣʴʥʳʤʠ ʠ ʜʠʝʪʠʯʝʩʢʠʤʠ ʢʘʯʝʩʪʚʘʤʠ. ɺʳʨʘʱʠʚʘʥʠʝʤ ʠ 

ʧʝʨʝʨʘʙʦʪʢʦʡ ʪʦʤʘʪʦʚ ʟʘʥʠʤʘʝʪʩʷ ʧʨʝʚʘʣʠʨʫʶʱʘʷ ʯʘʩʪʴ ʥʘʩʝʣʝʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ɼʘʛʝʩʪʘʥ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʭʦʟʷʡʩʪʚʘʭ ʨʝʩʧʫʙʣʠʢʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʙʦʣʝʝ 1 ʤʣʥ. ʪʦʥʥ ʦʚʦʱʝʡ, ʯʪʦ 

ʩʦʩʪʘʚʣʷʝʪ 7% ʦʪ ʦʙʱʝʨʦʩʩʠʡʩʢʦʛʦ ʫʨʦʚʥʷ. 

ɺ ʘʤʝʨʠʢʘʥʩʢʦʤ ʞʫʨʥʘʣʝ çʇʠʪʘʥʠʝè (The Journal of nutrition) ʟʘ ʘʧʨʝʣʴ 2005 ʛ. ʙʳʣʠ 

ʦʧʫʙʣʠʢʦʚʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʫʩʚʦʝʥʠʶ ʣʠʢʦʧʠʥʘ ʚ ʢʠʰʝʯʥʠʢʝ. ɹʳʣʦ ʧʦʢʘʟʘʥʦ, 

ʯʪʦ ʣʠʢʦʧʠʥ ʚʩʘʩʳʚʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʣʫʯʰʝ, ʝʩʣʠ ʫʧʦʪʨʝʙʣʷʪʴ ʧʣʦʜʳ ʪʦʤʘʪʘ ʮʝʣʠʢʦʤ, ʚʤʝʩʪʝ 
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ʩ ʢʦʞʠʮʝʡ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʚʝʞʠʤʠ ʦʯʠʱʝʥʥʳʤʠ ʧʣʦʜʘʤʠ ʠʣʠ ʦʜʥʠʤ ʠʟ ʪʦʤʘʪʥʳʭ 

ʧʨʦʜʫʢʪʦʚ (ʥʘʧʨʠʤʝʨ, ʢʝʪʯʫʧʦʤ ʠʣʠ ʪʦʤʘʪʥʳʤ ʩʦʫʩʦʤ). ʃʠʢʦʧʠʥ ʢ ʪʦʤʫ ʞʝ ʦʯʝʥʴ ʧʦʣʝʟʝʥ ʜʣʷ 

ʧʨʦʬʠʣʘʢʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʡ ʩʝʨʜʝʯʥʦ - ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ [8]. 

ʃʶʜʠ, ʜʠʝʪʘ ʢʦʪʦʨʳʭ ʙʦʛʘʪʘ ʪʦʤʘʪʘʤʠ, ʩʦʜʝʨʞʘʱʠʤʠ ʣʠʢʦʧʠʥ, ʚʝʨʦʷʪʥʦ, ʧʦʜʚʝʨʞʝʥʳ 

ʥʘʠʤʝʥʴʰʝʤʫ ʨʠʩʢʫ ʨʘʟʚʠʪʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʦʧʫʭʦʣʝʡ, ʦʩʦʙʝʥʥʦ ʨʘʢʘ 

ʧʨʝʜʩʪʘʪʝʣʴʥʦʡ ʞʝʣʝʟʳ, ʣʝʛʢʠʭ ʠ ʞʝʣʫʜʢʘ. ʇʦʧʫʣʷʮʠʦʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʦʜʠʤʳʝ ʚʦ 

ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʫ ʣʶʜʝʡ, ʫʧʦʪʨʝʙʣʷʶʱʠʭ ʚ ʧʠʱʫ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʧʨʦʜʫʢʪʦʚ ʠʟ ʪʦʤʘʪʦʚ, ʣʠʙʦ ʠʤʝʶʱʠʭ ʚ ʢʨʦʚʠ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʣʠʢʦʧʠʥʘ ʤʝʥʴʰʝ 

ʧʦʜʚʝʨʞʝʥʳ ʨʘʟʚʠʪʠʶ ʦʥʢʦʣʦʛʠʠ ʠ ʩʝʨʜʝʯʥʦ ï ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. 

ʋʯʝʥʳʝ ʧʦʣʘʛʘʶʪ, ʯʪʦ ʣʠʢʦʧʠʥ ʷʚʣʷʝʪʩʷ ʤʦʱʥʳʤ ʘʥʪʠʦʢʩʠʜʘʥʪʦʤ. ɸʥʪʠʦʢʩʠʜʘʥʪʥʘʷ 

ʘʢʪʠʚʥʦʩʪʴ ʣʠʢʦʧʠʥʘ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʚ ʜʚʘ ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʫ ʙʝʪʘ-ʢʘʨʦʪʠʥʘ, ʜʨʫʛʦʛʦ 

ʢʘʨʦʪʠʥʦʠʜʘ, ʪʘʢʞʝ ʩʯʠʪʘʶʱʝʛʦʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʘʥʪʠʢʘʥʮʝʨʦʛʝʥʥʳʤ ʚʝʱʝʩʪʚʦʤ. 

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʣʠʢʦʧʠʥ ʥʝ ʚʳʟʳʚʘʝʪ ʥʠʢʘʢʠʭ ʧʦʙʦʯʥʳʭ ʵʬʬʝʢʪʦʚ. 

ɹʨʦʢʢʦʣʠ  
ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʯʘʩʪʦʝ ʫʧʦʪʨʝʙʣʝʥʠʝ ʚ ʧʠʱʫ 

ʢʨʝʩʪʦʮʚʝʪʥʳʭ ʦʚʦʱʝʡ (ʚ ʪ.ʯ. ʠ ʙʨʦʢʢʦʣʠ) ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʨʘʢʘ. 

ʇʦ ʜʘʥʥʳʤ ʦʜʥʦʛʦ ʧʦʧʫʣʷʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʜʠʝʪʘ ʩ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝ 

ʢʘʨʦʪʠʥʦʠʜʘ ʣʶʪʝʠʥʘ (ʦʙʥʘʨʫʞʝʥʥʦʛʦ ʚ ʥʝʢʦʪʦʨʳʭ ʦʚʦʱʘʭ, ʪʘʢʠʭ ʢʘʢ ʙʨʦʢʢʦʣʠ, ʰʧʠʥʘʪ ʠ 

ʢʦʯʘʥʥʳʡ ʩʘʣʘʪ) ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʨʘʢʘ ʪʦʣʩʪʦʡ ʢʠʰʢʠ.  

ɺ ʋʥʠʚʝʨʩʠʪʝʪʝ ɼʞʦʥʘ ʍʦʧʢʠʥʩʘ (Johns Hopkins University, ʉʐɸ) ʚʳʷʩʥʠʣʠ, ʯʪʦ 

ʩʫʣʴʬʦʨʘʬʘʥ, ʩʦʜʝʨʞʘʱʠʡʩʷ ʚ ʤʦʣʦʜʳʭ ʢʦʯʘʥʘʭ ʙʨʦʢʢʦʣʠ, ʤʦʞʝʪ ʙʳʪʴ ʦʩʥʦʚʥʳʤ ʚʝʱʝʩʪʚʦʤ, 

ʧʨʝʜʦʪʚʨʘʱʘʶʱʠʤ ʨʘʟʚʠʪʠʝ ʨʘʢʘ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʨʘʟʚʠʪʠʝ ʨʘʢʘ ʙʳʣʦ 

ʧʨʝʜʦʪʚʨʘʱʝʥʦ ʫ 60-80% ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʘʣʠ ʩʫʣʴʬʦʨʘʬʘʥ ʩ ʧʠʱʝʡ. 

ɺʝʨʦʷʪʥʦ, ʩʫʣʴʬʦʨʘʬʘʥ ʩʪʠʤʫʣʠʨʫʝʪ ʚʳʨʘʙʦʪʢʫ ʚ ʦʨʛʘʥʠʟʤʝ ʬʝʨʤʝʥʪʘ, ʩʧʦʩʦʙʩʪʚʫʶʱʝʛʦ 

ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʧʫʭʦʣʠ. 

ʋʯʝʥʳʝ ʠʟ ʂʘʣʠʬʦʨʥʠʡʩʢʦʛʦ ʋʥʠʚʝʨʩʠʪʝʪʘ ʦʙʥʘʨʫʞʠʣʠ, ʯʪʦ ʩʦʜʝʨʞʘʱʝʝʩʷ ʚ ʙʨʦʢʢʦʣʠ 

ʠʥʜʦʣ-3-ʢʘʨʙʠʥʦʣ ʠʥʛʠʙʠʨʫʝʪ ʨʦʩʪ ʚ ʢʫʣʴʪʫʨʝ ʢʣʝʪʦʢ ʨʘʢʘ ʛʨʫʜʠ ʚ ʭʦʜʝ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʊʘʢʞʝ ʩʧʦʩʦʙʥʦʩʪʴ ʠʥʜʦʣ-3-ʢʘʨʙʠʥʦʣʘ ʠ ʵʧʠʛʘʣʣʦʢʘʪʝʭʠʥ-3-ʛʘʣʣʘʪʘ ʦʢʘʟʳʚʘʪʴ 

ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʳʡ ʵʬʬʝʢʪ ʚ ʦʪʥʦʰʝʥʠʠ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʢʣʝʪʦʢ ʧʨʦʩʪʘʪʳ ʩʝʛʦʜʥʷ 

ʜʦʢʘʟʘʥʘ ʥʝ ʪʦʣʴʢʦ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ, ʥʦ ʠ ʚ ʨʘʥʜʦʤʠʟʠʨʦʚʘʥʥʳʭ ʢʣʠʥʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ [9]. 

ʍʦʪʷ ʫʯʝʥʳʝ ʠ ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʫʧʦʪʨʝʙʣʝʥʠʝ ʙʨʦʢʢʦʣʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʦʬʠʣʘʢʪʠʢʝ ʠ 

ʣʝʯʝʥʠʶ ʨʘʢʘ, ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʝ ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʠʟʦʣʠʨʦʚʘʥʥʦ. 

ɸʥʪʠʢʘʥʮʝʨʦʛʝʥʥʳʡ ʵʬʬʝʢʪ ʢʘʢʦʛʦ-ʣʠʙʦ ʦʪʜʝʣʴʥʦ ʚʟʷʪʦʛʦ ʧʨʦʜʫʢʪʘ ʧʠʪʘʥʠʷ ʥʝ ʤʦʞʝʪ ʙʳʪʴ 

ʦʮʝʥʝʥ ʚ ʦʪʨʳʚʝ ʦʪ ʚʩʝʭ ʢʦʤʧʦʥʝʥʪʦʚ ʜʠʝʪʳ. ɼʦ ʩʠʭ ʧʦʨ ʥʝ ʷʩʥʦ, ʢʘʢʦʝ ʠʟ ʚʝʱʝʩʪʚ ʚ ʙʦʣʴʰʝʡ 

ʩʪʝʧʝʥʠ ð ʣʶʪʝʠʥ, ʩʫʣʴʬʦʨʘʬʘʥ, ʠʥʜʦʣ-3-ʢʘʨʙʠʥʦʣ, ʠʟʦʪʠʦʮʠʘʥʘʪ, ʠʣʠ ʠʭ ʢʦʤʙʠʥʘʮʠʷ ʚ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ ð ʟʘʱʠʱʘʝʪ ʦʨʛʘʥʠʟʤ ʦʪ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʨʘʢʘ. 

ʇʨʠʥʷʪʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʩʦʚʤʝʩʪʥʦʝ ʫʧʦʪʨʝʙʣʝʥʠʝ ʢʘʧʫʩʪʳ ʙʨʦʢʢʦʣʠ ʠ ʪʦʤʘʪʦʚ ʦʙʣʘʜʘʝʪ 

ʩʚʦʡʩʪʚʦʤ ʧʨʝʜʦʪʚʨʘʱʘʪʴ ʨʘʢ. ʇʨʦʬʠʣʘʢʪʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʙʨʦʢʢʦʣʠ, ʘ ʪʘʢ ʞʝ ʧʦʤʠʜʦʨʦʚ ʚ 

ʦʪʥʦʰʝʥʠʠ ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠʟʚʝʩʪʥʦ ʩʨʘʚʥʠʪʝʣʴʥʦ ʜʘʚʥʦ. ʅʦʚʦʩʪʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʪʦʤ, ʯʪʦ ʠʭ ʩʦʚʤʝʩʪʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʧʦʪʝʥʮʠʨʫʝʪ ʘʥʪʠʢʘʥʮʝʨʦʛʝʥʥʦʝ ʜʝʡʩʪʚʠʝ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ɼʉʆʉɺʠʆ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʝʤʦʡ 165.06 ɻʦʩʟʘʜʘʥʠʷ 

ʌɸʅʆ ʈʦʩʩʠʠ. 

ʎʝʣʴ ʨʘʙʦʪʳ - ʨʘʟʨʘʙʦʪʘʪʴ ʵʣʝʤʝʥʪʳ ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʫʯʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʛʦ ʠ 

ʜʦʩʪʫʧʥʦʛʦ ʩʳʨʴʷ ʠʟ ʨʘʩʪʝʥʠʡ ʙʨʦʢʢʦʣʠ ʠ ʚʪʦʨʠʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʝʨʝʨʘʙʦʪʢʠ ʚʠʥʦʛʨʘʜʘ ʠ 

ʪʦʤʘʪʘ ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ɹɸɼ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʩʦʮʠʘʣʴʥʦ ʟʥʘʯʠʤʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. 

 

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʡ:  

1) ʦʙʦʩʥʦʚʘʥʠʝ ʧʨʠʤʝʥʝʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʩʳʨʴʷ ʜʣʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ɹɸɼ ʚʪʦʨʠʯʥʦʛʦ 
ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ - ʩʝʤʷʥ ʚʠʥʦʛʨʘʜʘ, ʚʳʞʠʤʦʢ ʪʦʤʘʪʦʚ, ʢʘʧʫʩʪʳ ʙʨʦʢʢʦʣʠ, 
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ʦʙʨʘʙʦʪʘʥʥʳʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʘ ʤʝʭʘʥʦʭʠʤʠʯʝʩʢʦʡ ʘʢʪʠʚʘʮʠʠ, ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʠʭ 

ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʠ ʤʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ; 

2) ʦʧʨʝʜʝʣʠʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʨʝʛʣʘʤʝʥʪʳ ʚʦʟʜʝʣʳʚʘʥʠʷ, ʵʣʝʤʝʥʪʳ ʘʛʨʦʪʝʭʥʠʢʠ ʠ 
ʩʧʦʩʦʙʳ ʟʘʱʠʪʳ ʦʪ ʚʨʝʜʠʪʝʣʝʡ ʠ ʙʦʣʝʟʥʝʡ ʚʠʥʦʛʨʘʜʘ, ʪʦʤʘʪʘ ʠ ʙʨʦʢʢʦʣʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʛʦ ʩʳʨʴʷ; 

3) ʦʧʨʝʜʝʣʠʪʴ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʜʣʘʛʘʝʤʳʭ ʵʣʝʤʝʥʪʦʚ ʧʦʣʫʯʝʥʠʷ 
ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʛʦ ʩʳʨʴʷ ʠʟ ʨʘʩʪʝʥʠʡ ʙʨʦʢʢʦʣʠ ʠ ʚʪʦʨʠʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʝʨʝʨʘʙʦʪʢʠ 

ʚʠʥʦʛʨʘʜʘ ʠ ʪʦʤʘʪʘ; 

 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʡ: 
ɺʠʥʦʛʨʘʜ ï ʩʦʨʪ ʉʣʘʚʘ ɼʝʨʙʝʥʪʘ 

ʂʫʣɹʪʫʨʘ ʪʦʤʘʪʘ ï ʩʦʨʪʘ ʃʘʜʞʝʡ ʠ ɼʘʨ ɿʘʚʦʣʞʴʷ. 

ɹʨʦʢʢʦʣʠ ï ʛʠʙʨʠʜ 292. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʇʨʦʙʣʝʤʘ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʥʘʢʦʧʣʝʥʠʝ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ (ʊʄ) ʚ 

ʧʦʯʚʘʭ ʧʨʠʦʙʨʝʣʘ ʛʣʦʙʘʣʴʥʳʝ ʤʘʩʰʪʘʙʳ. ɺʚʠʜʫ ʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʠ ʪʝʭʥʦʛʝʥʥʦʛʦ 

ʧʨʦʛʨʝʩʩʘ ʵʪʦ ʥʝʠʟʙʝʞʥʦ. ʉʦʚʝʨʰʝʥʥʦ ʦʯʝʚʠʜʥʳʤ ʷʚʣʷʝʪʩʷ ʠ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʥʝʪ ʩʤʳʩʣʘ 

ʧʳʪʘʪʴʩʷ ʧʦʣʫʯʠʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʫʶ ʧʨʦʜʫʢʮʠʶ ʥʘ ʧʦʯʚʘʭ ʩ ʥʝʜʦʧʫʩʪʠʤʳʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʊʄ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʥʦʛʠʝ ʊʄ ʘʢʢʫʤʫʣʠʨʫʶʪʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ ʠ 

ʦʙʨʘʟʫʶʪ ʧʨʦʯʥʳʝ ʢʦʤʧʣʝʢʩʳ ʩ ʨʘʟʣʠʯʥʳʤʠ ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ. ɻʫʤʫʩʦʚʦʝ 

ʚʝʱʝʩʪʚʦ ʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʚ ʧʦʯʚʘʭ ʚʳʟʳʚʘʶʪ ʠʭ ʪʨʘʥʩʬʦʨʤʘʮʠʶ, ʦʙʨʘʟʦʚʘʥʠʝ 

ʚʳʩʦʢʦʪʦʢʩʠʯʥʳʭ ʩʦʝʜʠʥʝʥʠʡ (ʥʘʧʨʠʤʝʨ, ʤʝʪʠʣʨʪʫʪʴ ʠ ʘʣʢʠʣ ʩʚʠʥʮʘ) [10]. 

ʊʄ, ʧʦʧʘʜʘʷ ʚ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ, ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʧʦ ʭʦʜʫ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʮʝʧʠ: 

ʧʦʯʚʘ (ʚʦʜʘ) ð ʨʘʩʪʝʥʠʝ ð ʞʠʚʦʪʥʦʝ ð ʧʨʦʜʫʢʮʠʷ ð ʯʝʣʦʚʝʢ. ɺ ʫʩʣʦʚʠʷʭ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʥʝʙʣʘʛʦʧʦʣʫʯʠʷ ʨʘʥʴʰʝ ʜʨʫʛʠʭ ʩʠʩʪʝʤ ʨʝʘʛʠʨʫʶʪ ʠʤʤʫʥʥʘʷ, ʵʥʜʦʢʨʠʥʥʘʷ 

ʠ ʮʝʥʪʨʘʣʴʥʘʷ ʥʝʨʚʥʘʷ ʩʠʩʪʝʤʳ, ʚʳʟʳʚʘʷ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ. 

ɿʘʪʝʤ ʧʦʷʚʣʷʶʪʩʷ ʥʘʨʫʰʝʥʠʷ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʠ ʟʘʧʫʩʢʘʶʪʩʷ ʤʝʭʘʥʠʟʤʳ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʵʢʦʟʘʚʠʩʠʤʦʛʦ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. ʊʦʢʩʠʯʥʦʩʪʴ çʤʝʪʘʣʣʠʯʝʩʢʠʭ ʷʜʦʚè 

ʦʙʲʷʩʥʷʝʪʩʷ ʩʚʷʟʳʚʘʥʠʝʤ ʠʭ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʛʨʫʧʧʘʤʠ ʙʝʣʢʦʚʳʭ 

ʠ ʜʨʫʛʠʭ ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʚ ʦʨʛʘʥʠʟʤʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘʨʫʰʘʶʪʩʷ 

ʥʦʨʤʘʣʴʥʳʝ ʬʫʥʢʮʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʣʝʪʦʢ ʠ ʪʢʘʥʝʡ ʚ ʦʨʛʘʥʠʟʤʝ, ʠ ʥʘʩʪʫʧʘʝʪ 

ʦʪʨʘʚʣʝʥʠʝ, ʢʦʪʦʨʦʝ ʚ ʨʷʜʝ ʩʣʫʯʘʝ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʦʥʢʦʣʦʛʠʝʡ ʠ ʩʤʝʨʪʴʶ [11]. 

ʅʘʤʠ ʙʳʣʦ ʧʨʝʜʧʦʣʦʞʝʥʦ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʶʞʥʦʡ ʧʨʠʤʦʨʩʢʦʡ ʟʦʥʳ ɼʘʛʝʩʪʘʥʘ ʧʦʯʚʳ 

ʩʚʦʙʦʜʥʳ ʦʪ ʊʄ, ʪ.ʢ. ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʪ ʢʨʫʧʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, 

ʟʘʛʨʷʟʥʷʶʱʠʭ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ʂʣʶʯʝʚʳʤ ʤʦʤʝʥʪʦʤ, ʢʘʢ ʤʳ ʦʪʤʝʯʘʣʠ, ʷʚʣʷʝʪʩʷ 

ʭʠʤʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʦʣʫʯʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ.  

ʅʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʪʷʞʝʣʳʭ 

ʤʝʪʘʣʣʦʚ ʚ ʦʙʲʝʢʪʘʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʨʠʩʫʪʩʪʚʠʝ ʠʭ ʚ ʩʳʨʴʝ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ɹɸɼ ʚʳʰʝ 

ʜʦʧʫʩʪʠʤʦʛʦ ʦʟʥʘʯʘʣʦ ʙʳ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʧʨʦʜʦʣʞʝʥʠʷ ʘʛʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʪʝʭʥʦʣʦʛʠʡ ʧʦʣʫʯʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʛʦ ʩʳʨʴʷ ʚ ʩʚʷʟʠ ʧʦʪʝʨʝʡ ʠʭ 

ʘʢʪʫʘʣʴʥʦʩʪʠ. 

ɺʘʞʥʳʤ ʫʩʣʦʚʠʝʤ ʧʦʣʫʯʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʛʦ ʩʳʨʴʷ ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʱʘʜʷʱʠʭ ʨʝʞʠʤʦʚ ʠ ʨʝʛʣʘʤʝʥʪʦʚ ʟʘʱʠʪʳ ʫʨʦʞʘʷ ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ 

ʥʘʢʦʧʣʝʥʠʷ ʧʝʩʪʠʮʠʜʦʚ ʚ ʩʳʨʴʝ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ɹɸɼ. ʕʪʦ ʫʩʣʦʚʠʝ ʙʫʜʝʪ ʦʙʝʩʧʝʯʠʚʘʪʴʩʷ ʟʘ 

ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʜʫʢʮʠʠ ʫʩʪʦʡʯʠʚʳʭ ʢ ʙʠʦʪʠʯʝʩʢʠʤ ʩʪʨʝʩʩʦʨʘʤ ʩʦʨʪʦʚ ʚʠʥʦʛʨʘʜʘ ʠ 

ʪʦʤʘʪʘ. ɿʜʝʩʴ ʚʘʞʥʦ ʦʪʤʝʪʠʪʴ ʦʩʦʙʝʥʥʦʩʪʴ ʙʨʦʢʢʦʣʠ ʢʘʢ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʡ - ʯʝʤ ʤʦʣʦʞʝ 

ʨʘʩʪʝʥʠʝ, ʪʝʤ ʚʳʰʝ ʩʦʜʝʨʞʘʥʠʝ ʚ ʥʠʭ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʧʦʠʩʢ ʦʧʪʠʤʘʣʴʥʦʛʦ ʘʛʨʦʵʢʦʥʦʤʠʯʝʩʢʠ ʦʧʨʘʚʜʘʥʥʦʛʦ ʚʦʟʨʘʩʪʘ 

ʨʘʩʪʝʥʠʡ ʙʨʦʢʢʦʣʠ ʚ ʢʘʯʝʩʪʚʝ ʩʳʨʴʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ɹɸɼ. ʉʙʦʨ ʨʘʩʪʝʥʠʡ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ 
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ʢʘʯʝʩʪʚʝ ʩʳʨʴʷ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʦʚʦʜʠʪʴ ʜʦ ʢʘʢʦʡ-ʣʠʙʦ ʦʙʨʘʙʦʪʢʠ ʧʨʝʧʘʨʘʪʘʤʠ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʤʳ ʚ ʧʨʷʤʦʤ ʩʤʳʩʣʝ ʠʟʙʝʛʘʝʤ ʥʘʣʠʯʠʷ ʧʝʩʪʠʮʠʜʦʚ ʚ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʧʨʦʠʟʚʦʜʠʪʝʣʶ ʚʳʧʫʩʢʘʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʫʶ ʠ ʙʝʟʦʧʘʩʥʫʶ ʧʨʦʜʫʢʮʠʶ, 

ʦʪʚʝʯʘʶʱʫʶ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʉʘʥʇʠʥ. 

ɸʥʘʣʠʟ ʩʦʜʝʨʞʘʥʠʷ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʨʘʩʪʠʪʝʣʴʥʦʤ ʩʳʨʴʝ ʠʟʫʯʘʝʤʳʭ ʢʫʣʴʪʫʨ ʧʦʢʘʟʘʣ, 

ʯʪʦ ʠʤʝʶʪʩʷ ʨʘʟʣʠʯʠʷ ʧʦ ʠʭ ʥʘʢʦʧʣʝʥʠʶ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʫʣʴʪʫʨʳ, ʘ ʪʘʢʞʝ ʦʪ ʠʟʫʯʘʝʤʦʛʦ 

ʦʨʛʘʥʘ ʦʧʨʝʜʝʣʝʥʥʦʡ ʢʫʣʴʪʫʨʳ. 

ʄʠʥʠʤʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʦʪʤʝʯʝʥʦ ʫ ʚʠʥʦʛʨʘʜʘ - ʦʙʥʘʨʫʞʠʣʠʩʴ 

ʩʚʠʥʝʮ ʠ ʤʝʜʴ, ʦʪʩʫʪʩʪʚʫʶʪ ʢʘʜʤʠʡ, ʤʳʰʴʷʢ ʠ ʨʪʫʪʴ ï ʢʘʢ ʚ ʩʝʤʝʥʘʭ, ʪʘʢ ʠ ʚ ʢʦʞʠʮʝ. ʇʨʠ 

ʵʪʦʤ, ʩʦʜʝʨʞʘʥʠʝ ʩʚʠʥʮʘ ʚ ʢʦʞʠʮʝ ʚ 15 ʨʘʟ ʚʳʰʝ, ʯʝʤ ʚ ʩʝʤʝʥʘʭ (ʪʘʙʣ.1). 

ɹʦʣʴʰʝ ʚʩʝʛʦ ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ ʥʘʢʘʧʣʠʚʘʶʪ ʣʠʩʪʴʷ ʙʨʦʢʢʦʣʠ, ʤʳʰʴʷʢ ʥʝ ʙʳʣ 

ʦʙʥʘʨʫʞʝʥ ʚʦʦʙʱʝ, ʘ ʨʪʫʪʴ ʧʨʠʩʫʪʩʪʚʫʝʪ ʪʦʣʴʢʦ ʚ ʣʠʩʪʴʷʭ. ɺ ʦʩʥʦʚʥʳʭ ʛʦʣʦʚʢʘʭ ʥʝ ʚʳʷʚʠʣʠʩʴ 

ʤʳʰʴʷʢ ʠ ʨʪʫʪʴ, ʦʜʥʘʢʦ, ʚ ʥʠʭ ʩʦʜʝʨʞʘʥʠʝ ʩʚʠʥʮʘ ʠ ʢʘʜʤʠʷ ʚʳʰʝ, ʯʝʤ ʚ ʧʘʟʫʰʥʳʭ ʛʦʣʦʚʢʘʭ, ʘ 

ʤʝʜʠ ï ʥʘʦʙʦʨʦʪ (ʪʘʙʣ. 2). 

ʂʫʣʴʪʫʨʘ ʪʦʤʘʪʘ ʥʘʢʘʧʣʠʚʘʝʪ ʚ ʚʳʞʠʤʢʘʭ ʙʦʣʴʰʝ ʚʩʝʛʦ ʩʚʠʥʮʘ ʠ ʢʘʜʤʠʷ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ 

ʩʦʨʪʘ. ʅʝ ʦʙʥʘʨʫʞʠʣʠʩʴ ʚ ʚʳʞʠʤʢʘʭ ʧʣʦʜʦʚ ʪʦʤʘʪʘ  ʤʳʰʴʷʢ ʠ ʨʪʫʪʴ. ʅʘʢʦʧʣʝʥʠʝ ʤʝʜʠ ʪʘʢʦʝ 

ʞʝ, ʢʘʢ ʠ ʚ ʩʝʤʝʥʘʭ ʠ ʢʦʞʠʮʝ ʚʠʥʦʛʨʘʜʘ (ʪʘʙʣ.3). 

 

ʊʘʙʣʠʮʘ 1ï ʉʦʜʝʨʞʘʥʠʝ ʪʷʞʝʣʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʧʨʦʜʫʢʪʘʭ ʧʝʨʝʨʘʙʦʪʢʠ ʚʠʥʦʛʨʘʜʘ ʩʦʨʪʘ 

çʉʣʘʚʘ ɼʝʨʙʝʥʪʘè, ʤʢʛ/ʢʛ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ, 2014 ʛ. 

ʊʷʞʝʣʳʝ ʕʣʝʤʝʥʪʳ 
ɺʠʥʦʛʨʘʜ "ʉʣʘʚʘ ɼʝʨʙʝʥʪʘ" 

ʉʝʤʝʥʘ ʂʦʞʠʮʘ 

Pb 8Ñ2 121Ñ12 

Cd 0.0 0.0 

Cu 8.0Ñ0.2 7.0Ñ0.3 

As 0.0 0.0 

Hg 0.0 0.0 

 

ʊʘʙʣʠʮʘ 2ï ʉʦʜʝʨʞʘʥʠʝ ʪʷʞʝʣʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʨʘʩʪʝʥʠʷʭ ʙʨʦʢʢʦʣʠ çɻʠʙʨʠʜ 292è, 

ʤʢʛ/ʢʛ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ, 2014 ʛ. 

ʊʷʞʝʣʳʝ 

ʵʣʝʤʝʥʪʳ Pb Cd Cu As Hg 

ʇʘʟʫʰʥʘʷ 

ʛʦʣʦʚʢʘ 

73Ñ

4 

2.2Ñ1

.0 

6.1

Ñ0.2 

0.

0 
0.0 

ʃʠʩʪʴʷ 

76Ñ

14 
16Ñ3 

3.9

Ñ0.3 

0.

0 
74Ñ6 

ɻʦʣʦʚʢʘ 

71Ñ

13 

8.3Ñ0

.1 

6.1

Ñ0.2 

0.

0 
0.0 

 

ʊʘʙʣʠʮʘ 3ï ʉʦʜʝʨʞʘʥʠʝ ʪʷʞʝʣʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʧʨʦʜʫʢʪʘʭ ʧʝʨʝʨʘʙʦʪʢʠ ʪʦʤʘʪʦʚ, ʤʢʛ/ʢʛ 

ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ, 2014 ʛ. 



17 

ʊ̫ ʞʝʣʳʝ 

ʕʣʝʤʝʥʪʳ 

ɺʳʞʠʤʢʠ 

ʪʦʤʘʪʘ ʩʦʨʪ 

"ʃʘʜʞʝʡ" 

 

ɺʳʞʠʤʢʠ ʪʦʤʘʪʘ ʩʦʨʪ 

"ɼʘʨ ɿʘʚʦʣʞʴʷ" 

Pb 401Ñ22 419Ñ29 

Cd 109Ñ2 87Ñ1 

Cu 7.9Ñ0.2 10.4Ñ0.5 

As 0.0 0.0 

Hg 0.0 0.0 

 

 

ʅʝʦʙʭʦʜʠʤʦ, ʦʜʥʘʢʦ, ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʠʟʫʯʘʝʤʳʭ ʦʙʲʝʢʪʘʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʝ ʚʳʭʦʜʷʪ ʟʘ ʧʨʝʜʝʣʳ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʉʘʥʇʠʥ [15]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʧʝʨʚʦʛʦ ʵʪʘʧʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʠʟʫʯʘʝʤʦʡ ʧʨʦʙʣʝʤʝ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʧʨʠʤʦʨʩʢʦʡ ʟʦʥʳ ʶʞʥʦʛʦ ɼʘʛʝʩʪʘʥʘ ʚʦʟʤʦʞʥʦ ʧʦʣʫʯʝʥʠʝ ʩʳʨʴʷ 

ʚʠʥʦʛʨʘʜʘ, ʪʦʤʘʪʘ ʠ ʙʨʦʢʢʦʣʠ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ɹɸɼ, ʩʚʦʙʦʜʥʦʛʦ ʦʪ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ. 

ɿʘʢʣʶʯʝʥʠʝ 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʚʧʝʨʚʳʝ ʚ ʠʟʫʯʘʝʤʳʭ ʫʩʣʦʚʠʷʭ, ʧʦʢʘʟʘʣʠ, 

ʯʪʦ ʧʨʠ ʦʙʳʯʥʦʡ ʘʛʨʦʪʝʭʥʠʢʝ ʚʦʟʜʝʣʳʚʘʥʠʷ ʚʠʥʦʛʨʘʜʘ, ʪʦʤʘʪʘ ʠ ʙʨʦʢʢʦʣʠ ʚ ʫʩʣʦʚʠʷʭ 

ʧʨʠʤʦʨʩʢʦʡ ʟʦʥʳ ʶʞʥʦʛʦ ɼʘʛʝʩʪʘʥʘ, ʛʜʝ ʦʪʩʫʪʩʪʚʫʶʪ ʢʨʫʧʥʳʝ ʧʨʦʤʳʰʣʝʥʥʳʝ 

ʧʨʝʜʧʨʠʷʪʠʷ,  ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʚʦʟʤʦʞʥʦ ʧʦʣʫʯʝʥʠʝ ʩʚʦʙʦʜʥʦʡ ʦʪ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ 

ʧʨʦʜʫʢʮʠʠ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ɹɸɼ. 

ɹʠʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʪʷʞʝʣʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʨʘʩʪʠʪʝʣʴʥʦʤ 

ʩʳʨʴʝ (ʙʨʦʢʢʦʣʠ, ʚʪʦʨʠʯʥʳʝ ʧʨʦʜʫʢʪʳ ʧʝʨʝʨʘʙʦʪʢʠ ʚʠʥʦʛʨʘʜʘ ʠ ʪʦʤʘʪʦʚ) ʥʘʭʦʜʠʪʩʷ ʚ 

ʜʦʧʫʩʪʠʤʳʭ ʧʨʝʜʝʣʘʭ ʧʦ ʪʨʝʙʦʚʘʥʠʷʤ ʉʘʥʇʠʥ.  

ɺʪʦʨʠʯʥʳʝ ʧʨʦʜʫʢʪʳ ʧʝʨʝʨʘʙʦʪʢʠ ʚʠʥʦʛʨʘʜʘ ʩʦʜʝʨʞʘʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʝʥʴʰʝ ʪʷʞʝʣʳʭ 

ʤʝʪʘʣʣʦʚ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʚʳʞʠʤʢʘʤʠ ʪʦʤʘʪʘ ʠ ʦʨʛʘʥʘʤʠ ʨʘʩʪʝʥʠʡ ʙʨʦʢʢʦʣʠ.  

ɸʛʨʦʪʝʭʥʠʢʘ ʪʦʤʘʪʘ ʠ ʙʨʦʢʢʦʣʠ ʜʦʣʞʥʘ ʙʳʪʴ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ 

ʜʣʷ ʨʘʩʪʝʥʠʡ, ʚ ʢʦʪʦʨʳʭ ʙʫʜʝʪ ʦʪʤʝʯʘʪʴʩʷ ʦʪʩʫʪʩʪʚʠʝ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʠʣʠ ʤʝʥʝʝ 

ʜʦʧʫʩʪʠʤʦʛʦ ʩʦʜʝʨʞʘʥʠʝ ʚ ʩʳʨʴʝ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ɹɸɼ. 
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ɸʃʔʊɽʈʅɸʈʀʆɿʓ ʉɽʃʔʉʂʆʍʆɿʗʁʉʊɺɽʅʅʓʍ ʂʋʃʔʊʋʈ 

 

ɹʫʨʦʚʠʥʩʢʘʷ ʄ.ɺ., ʤʘʛʠʩʪʨʘʥʪ 

ʌɻɹʆʋ ɺʆ çʂʫʙʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè (ʂʨʘʩʥʦʜʘʨ) 

ʖʨʯʝʥʢʦ ɽ.ɻ., ʢʘʥʜ. ʩ.-ʭ. ʥʘʫʢ 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʥʘʫʯʥʦʝ ʫʯʨʝʞʜʝʥʠʝ çʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʠʡ 

ʌʝʜʝʨʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʩʘʜʦʚʦʜʩʪʚʘ, ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ, ʚʠʥʦʜʝʣʠʷè (ʂʨʘʩʥʦʜʘʨ) 

 

ʈʝʬʝʨʘʪ. ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʘʣʴʪʝʨʥʘʨʠʦʟʘʤ ʨʘʟʣʠʯʥʳʭ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ʇʦʢʘʟʘʥʳ ʥʝʢʦʪʦʨʳʝ ʤʝʭʘʥʠʟʤʳ ʧʘʪʦʛʝʥʥʦʩʪʠ ʚʠʜʦʚ 

Alternaria. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ. ʘʣʴʪʝʨʥʘʨʠʦʟʳ, ʧʘʪʦʛʝʥʥʦʩʪʴ, ʤʝʪʘʙʦʣʠʪʳ, ʬʠʪʦʪʦʢʩʠʥʳ, 

ʧʘʪʦʪʠʧʳ. 

 

Summary. Analysis of published data was conducted by alternariosis various crops. 

Pathogenic factors of Alternaria fungi were identified. 

Key words. alternariosis, pathogenicity, metabolites, phytotoxins, pathotypes. 

 

ɺʚʝʜʝʥʠʝ. ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʩʪʨʫʢʪʫʨʥʳʭ 

ʠʟʤʝʥʝʥʠʡ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʛʨʠʙʥʳʭ ʩʦʦʙʱʝʩʪʚ ʩʦʚʨʝʤʝʥʥʳʭ ʘʤʧʝʣʦʮʝʥʦʟʦʚ ɿʘʧʘʜʥʦʛʦ 

ʇʨʝʜʢʘʚʢʘʟʴʷ ʷʚʣʷʝʪʩʷ ʚʦʟʨʘʩʪʘʥʠʝ ʚʨʝʜʦʥʦʩʥʦʩʪʠ ʧʦʣʫʧʘʨʘʟʠʪʥʳʭ ʚʠʜʦʚ, ʪʘʢʠʭ ʢʘʢ 

ʘʣʴʪʝʨʥʘʨʠʝʚʳʝ ʛʨʠʙʳ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʠ ʚʨʝʜʦʥʦʩʥʳʤ ʥʘ ʚʠʥʦʛʨʘʜʝ ʩʪʘʣ 

Alternaria tenuissima (Kunze ex Pers.) Wiltshire. ʕʪʦʪ ʚʦʟʙʫʜʠʪʝʣʴ (ʚʧʝʨʚʳʝ ʚʳʜʝʣʝʥʥʳʡ ʠʟ 

ʧʷʪʝʥ ʥʘ ʣʠʩʪʴʷʭ ʩʦʨʪʘ ɹʠʘʥʢʘ ʚ 2006 ʛʦʜʫ) [1] ʫʞʝ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ (2006-

2017ʛʛ.) ʵʧʠʬʠʪʦʪʠʡʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʥʘ ʝʚʨʦʧʝʡʩʢʦ-ʘʤʝʨʠʢʘʥʩʢʠʭ ʛʠʙʨʠʜʘʭ. ʇʦʨʘʞʘʝʪ ʚʩʝ 

ʦʨʛʘʥʳ ʨʘʩʪʝʥʠʷ, ʦʩʦʙʝʥʥʦ ʣʠʩʪʴʷ. ʅʘʠʙʦʣʝʝ ʧʦʨʘʞʘʝʤʳʤʠ ʩʦʨʪʘʤʠ ʷʚʣʷʶʪʩʷ ɹʠʘʥʢʘ, 

ʃʝʚʦʢʫʤʩʢʠʡ, ʆʥʠʮʢʘʥʩʢʠʡ ʙʝʣʳʡ. ʋʱʝʨʙ ʫʨʦʞʘʶ ʚʠʥʦʛʨʘʜʘ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 35-40 %. 

ʂʦʥʪʨʦʣʴ ʟʘʙʦʣʝʚʘʥʠʷ ʟʘʪʨʫʜʥʝʥ ʠʟ-ʟʘ ʰʠʨʦʢʦʛʦ ʘʜʘʧʪʠʚʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʛʨʠʙʘ. ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ ʘʢʪʫʘʣʴʥʦ ʠʟʫʯʝʥʠʝ ʚʩʝʭ ʘʩʧʝʢʪʦʚ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʘʣʴʪʝʨʥʘʨʠʝʚʳʭ ʛʨʠʙʦʚ ʥʘ 

ʚʠʥʦʛʨʘʜʥʦʡ ʢʫʣʴʪʫʨʝ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʝʜʤʝʪʘ, ʮʝʣʠ, ʟʘʜʘʯ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣ 

ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʠʤʝʶʱʝʡʩʷ ʥʘʫʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʦʙʟʦʨʘ ʙʳʣʦ ʫʪʦʯʥʠʪʴ ʤʝʩʪʦ ʘʣʴʪʝʨʥʘʨʠʦʟʦʚ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʦʚʦʤ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ, ʚʳʜʝʣʠʪʴ ʧʝʨʝʯʝʥʴ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʭ ʚʠʜʦʚ, 

ʦʧʠʩʘʪʴ ʦʩʥʦʚʥʳʝ ʤʝʭʘʥʠʟʤʳ ʚʠʨʫʣʝʥʪʥʦʩʪʠ ʠ ʧʘʪʦʛʝʥʥʦʩʪʠ. 

ɺʩʝʛʦ ʢ ʨʦʜʫ Alternaria ʦʪʥʦʩʷʪ ʯʫʪʴ ʤʝʥʝʝ 300 ʚʠʜʦʚ. ʀʟ ʥʠʭ ʦʢʦʣʦ 10 ʷʚʣʷʶʪʩʷ 

ʥʘʠʙʦʣʝʝ ʚʨʝʜʦʥʦʩʥʳʤʠ ʥʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨʘʭ ʚ ʈʦʩʩʠʠ [2]. ɺʦʟʨʘʩʪʘʥʠʝ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ ʘʣʴʪʝʨʥʘʨʠʦʟʦʚ ʜʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ 

ʥʘʙʣʶʜʘʝʪʩʷ ʚʦ ʚʩʝʭ ʨʝʛʠʦʥʘʭ ʤʠʨʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ɼʦ ʥʝʜʘʚʥʝʛʦ 

ʚʨʝʤʝʥʠ ʛʨʠʙʳ ʨʦʜʘ Alternaria, ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʚ ʧʨʠʨʦʜʝ, ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʚ 

ʧʦʯʚʝ ʠ ʥʘ ʨʘʟʣʘʛʘʶʱʠʭʩʷ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʘʭ, ʩʯʠʪʘʣʠʩʴ ʪʠʧʠʯʥʳʤʠ ʩʘʧʨʦʪʨʦʬʘʤʠ. ɺ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʦʷʚʣʷʝʪʩʷ ʚʩʝ ʙʦʣʴʰʝ ʩʦʦʙʱʝʥʠʡ ʦ ʚʠʜʘʭ ʩ ʧʘʪʦʛʝʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, 

ʢʦʪʦʨʳʝ ʧʦʨʘʞʘʶʪ ʚʘʞʥʳʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʢʫʣʴʪʫʨʳ, ʚʢʣʶʯʘʷ ʟʝʨʥʦʚʳʝ, 

ʜʝʢʦʨʘʪʠʚʥʳʝ, ʤʘʩʣʠʯʥʳʝ, ʮʚʝʪʥʫʶ ʢʘʧʫʩʪʫ, ʙʨʦʢʢʦʣʠ, ʤʦʨʢʦʚʴ ʠ ʢʘʨʪʦʬʝʣʴ, ʧʦʤʠʜʦʨʳ, 

ʮʠʪʨʫʩʦʚʳʝ, ʷʙʣʦʥʶ, ʚʠʥʦʛʨʘʜ. ɸʣʴʪʝʨʥʘʨʠʦʟ ʧʦʨʘʞʘʝʪ ʚʩʝ ʯʘʩʪʠ ʨʘʩʪʝʥʠʷ: ʣʠʩʪʴʷ, 

ʩʪʝʙʣʠ, ʢʣʫʙʥʠ, ʧʣʦʜʳ ʠ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʚʨʝʜʦʥʦʩʥʦʩʪʴʶ [3]. 

ɸʣʴʪʝʨʥʘʨʠʦʟ ʘʧʝʣʴʩʠʥʘ ʠ ʤʘʥʜʘʨʠʥʘ. ɺʦʟʙʫʜʠʪʝʣʝʤ ʘʣʴʪʝʨʥʘʨʠʦʟʘ ʵʪʠʭ ʢʫʣʴʪʫʨ 

ʷʚʣʷʝʪʩʷ ʛʨʠʙ Alternaria alternata. ɿʘʙʦʣʝʚʘʥʠʝ ʧʦʨʘʞʘʝʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʩʦʨʪʦʚ.ʊʷʞʝʣʦʝ 

ʟʘʙʦʣʝʚʘʥʠʝ ʚʝʜʝʪ ʢ ʦʙʠʣʴʥʦʤʫ ʦʧʘʜʘʥʠʶ ʧʣʦʜʦʚ ʠ ʜʦʣʞʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴʩʷ, ʢʘʢ ʥʘ 
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ʨʳʥʢʝ ʧʝʨʝʨʘʙʦʪʢʠ, ʪʘʢ ʠ ʥʘ ʨʳʥʢʝ ʩʚʝʞʠʭ ʬʨʫʢʪʦʚ. ʉʧʦʨʳ Alternaria ʧʝʨʝʥʦʩʷʪʩʷ ʧʦ 

ʚʦʟʜʫʭʫ. ɹʦʣʴʰʠʥʩʪʚʦ ʩʧʦʨ ʦʙʨʘʟʫʶʪʩʷ ʠʟ ʧʦʚʨʝʞʜʝʥʠʡ ʚʟʨʦʩʣʳʭ ʣʠʩʪʴʝʚ ʥʘ ʜʝʨʝʚʝ ʠʣʠ 

ʥʝʜʘʚʥʦ ʦʧʘʚʰʝʡ ʟʘʨʘʞʝʥʥʦʡ ʣʠʩʪʚʳ. 

ɸʣʴʪʝʨʥʘʨʠʦʟ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ. ʅʘ ʟʣʘʢʘʭ ʯʘʱʝ ʚʩʝʛʦ ʚʩʪʨʝʯʘʶʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ 

ʤʝʣʢʦʩʧʦʨʦʚʳʝ ʚʠʜʳ Alternaria. ʉ ʫʯʝʪʦʤ ʩʦʚʨʝʤʝʥʥʳʭ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʤʦʞʥʦ 

ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʥʘ ʟʣʘʢʘʭ ʦʙʥʘʨʫʞʝʥʦ ʥʝ ʤʝʥʝʝ 14 ʚʠʜʦʚ Alternaria. ɺʠʜʳ ʨʦʜʘ Alternaria 

ʚʩʪʨʝʯʘʶʪʩʷ ʥʘ ʣʠʩʪʴʷʭ ʠ ʚ ʩʝʤʝʥʘʭ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʦʯʝʥʴ ʯʘʩʪʦ, ʤʦʛʫʪ ʚʳʟʳʚʘʪʴ 

ʘʣʴʪʝʨʥʘʨʠʦʟʳ. ɸʣʴʪʝʨʥʘʨʠʠ ʩʧʦʩʦʙʥʳ ʧʦʨʘʞʘʪʴ ʚʩʝ ʦʨʛʘʥʳ ʨʘʩʪʝʥʠʷ, ʥʦ ʯʘʰʝ ʚʩʝʛʦ 

ʘʪʘʢʝ ʧʦʜʚʝʨʛʘʶʪʩʷ ʩʝʤʝʥʘ ʠ ʣʠʩʪʴʷ. ɺʨʝʜʦʥʦʩʥʦʩʪʴ ʧʘʪʦʛʝʥʦʚ, ʧʦʨʘʞʘʶʱʠʭ ʩʝʤʝʥʘ 

ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ, ʧʦʪʝʥʮʠʘʣʴʥʦ ʤʦʞʝʪ ʟʘʢʣʶʯʘʪʴʩʷ ʚ ʫʤʝʥʴʰʝʥʠʠ ʤʘʩʩʳ ʫʨʦʞʘʷ, ʚ 

ʩʥʠʞʝʥʠʠ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʠ ʧʦʩʝʚʥʳʭ ʢʘʯʝʩʪʚ ʟʝʨʥʘ. ʆʩʥʦʚʥʘʷ ʦʧʘʩʥʦʩʪʴ, ʢʦʪʦʨʫʶ ʪʘʠʪ 

ʚ ʩʝʙʝ ʧʨʠʩʫʪʩʪʚʠʝ ʚʠʜʦʚ Alternaria ʚ ʟʝʨʥʝ, ï "ʟʘʛʨʷʟʥʝʥʠʝ" ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʧʨʦʜʫʢʮʠʠ ʚʪʦʨʠʯʥʳʤʠ ʤʝʪʘʙʦʣʠʪʘʤʠ ʛʨʠʙʘ, ʪʦʢʩʠʯʥʳʤʠ ʜʣʷ ʨʘʩʪʝʥʠʡ, ʞʠʚʦʪʥʳʭ ʠ 

ʯʝʣʦʚʝʢʘ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʪʘʢʠʝ ʤʝʪʘʙʦʣʠʪʳ, ʢʘʢ ʘʣʴʪʝʨʥʘʨʠʦʣ, ʤʦʥʦʤʝʪʠʣʦʚʳʡ ʵʬʠʨ 

ʘʣʴʪʝʨʥʘʨʠʦʣʘ ʠ ʪʝʥʫʘʟʦʥʦʚʘʷ ʢʠʩʣʦʪʘ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʚ ʟʝʨʥʝ ʧʰʝʥʠʮʳ ʚ 

ɽʚʨʦʧʝ, ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʝ, ʂʠʪʘʝ ʠ ɸʚʩʪʨʘʣʠʠ [4]. 

ɸʣʴʪʝʨʥʘʨʠʦʟ ʷʙʣʦʥʠ. ɻʨʠʙʳ ʨʦʜʘ Alternaria ʥʘ ʷʙʣʦʥʝ ʚʳʟʳʚʘʶʪ ʣʠʩʪʦʚʫʶ 

ʧʷʪʥʠʩʪʦʩʪʴ, ʛʥʠʣʴ ʧʦʚʝʨʭʥʦʩʪʠ ʧʣʦʜʦʚ ʠ ʩʝʨʜʮʝʚʠʥʥʫʶ ʛʥʠʣʴ. ʇʨʠ ʧʦʨʘʞʝʥʠʠ ʣʠʩʪʴʝʚ 

ʚʠʜʳ Alternaria ʩʧʦʩʦʙʥʳ ʩʥʠʞʘʪʴ ʢʦʣʠʯʝʩʪʚʦ ʫʨʦʞʘʷ, ʘ ʚʦʟʙʫʜʠʪʝʣʠ ʛʥʠʣʠ ʧʣʦʜʦʚ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʦʧʘʩʥʦʩʪʴ ʢʘʢ ʧʨʦʜʫʮʝʥʪʳ ʪʦʢʩʠʯʥʳʭ ʜʣʷ ʯʝʣʦʚʝʢʘ ʤʝʪʘʙʦʣʠʪʦʚ. ɺ ʢʘʯʝʩʪʚʝ 

ʧʘʪʦʛʝʥʦʚ ʷʙʣʦʥʠ ʚ ʣʠʪʝʨʘʪʫʨʝ ʫʧʦʤʠʥʘʝʪʩʷ ʥʝ ʤʝʥʝʝ ʜʝʚʷʪʠ ʚʠʜʦʚ Alternaria. ɺ ʢʦʥʪʝʢʩʪʝ 

ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʥʘʠʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳ ʜʚʘ ʥʘʟʚʘʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʯʘʱʝ ʜʨʫʛʠʭ, ï A. mali 

Roberts ʠ çʷʙʣʦʥʝʚʳʡ ʧʘʪʦʪʠʧ A. alternataè. ɺʩʪʨʝʯʘʶʪʩʷ ʪʘʢʞʝ ʥʝʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ 

ʧʦʣʫʩʘʧʨʦʪʨʦʬʥʳʝ ʚʠʜʳ Alternaria ʠʟ ʪʨʝʭ ʚʠʜʦʚʳʭ ʛʨʫʧʧ: 'A. arborescens', 'A. infectoria' ʠ 

'A. tenuissima' [5].  

ɸʣʴʪʝʨʥʘʨʠʦʟ ʧʦʜʩʦʣʥʝʯʥʠʢʘ. Alternaria helianthi ʯʘʱʝ ʚʩʝʛʦ ʫʧʦʤʠʥʘʝʪʩʷ ʚ 

ʣʠʪʝʨʘʪʫʨʝ ʢʘʢ ʚʦʟʙʫʜʠʪʝʣʴ ʪʝʤʥʦ-ʙʫʨʦʡ (ʚ ʥʝʢʦʪʦʨʳʭ ʠʩʪʦʯʥʠʢʘʭ ʯʝʨʥʦʡ) ʧʷʪʥʠʩʪʦʩʪʠ 

ʧʦʜʩʦʣʥʝʯʥʠʢʘ. A. helianthi ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʨʝʛʠʦʥʦʚ, ʚʦʟʜʝʣʳʚʘʶʱʠʭ 

ʧʦʜʩʦʣʥʝʯʥʠʢ, ʠ ʧʨʦʜʦʣʞʘʝʪ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʥʘ ʥʦʚʳʝ ʪʝʨʨʠʪʦʨʠʠ. ʊʘʢ, ʧʘʪʦʛʝʥ 

ʦʙʥʘʨʫʞʝʥ ʚʧʝʨʚʳʝ ʚ ʰʪʘʪʝ ʃʫʠʟʠʘʥʘ ʉʐɸ ʪʦʣʴʢʦ ʚ 2009 ʛ., ʚ ʉʠʥʛʘʧʫʨʝ ï ʚ 2010 ʛ. 

ʅʘʠʙʦʣʴʰʠʡ ʫʱʝʨʙ ʦʥ ʥʘʥʦʩʠʪ ʧʨʠ ʩʦʯʝʪʘʥʠʠ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ (+25é+30 Áʉ) ʠ 

ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ ʩʚʳʰʝ 70 %. ʀʟʚʝʩʪʥʦ ʪʘʢʞʝ, ʯʪʦ A. alternata ʤʦʞʝʪ ʧʦʨʘʞʘʪʴ 

ʧʦʜʩʦʣʥʝʯʥʠʢ ʪʘʢ ʞʝ, ʢʘʢ ʠ A. helianthi [6]. 

ɸʣʴʪʝʨʥʘʨʠʦʟ ʢʘʨʪʦʬʝʣʷ ʠ ʪʦʤʘʪʘ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʘ ʧʘʩʣʝʥʦʚʳʭ 

ʢʫʣʴʪʫʨʘʭ ʯʘʱʝ ʚʩʝʛʦ ʚʳʷʚʣʷʶʪʩʷ ʤʝʣʢʦʩʧʦʨʦʚʳʝ ʚʠʜʳ Alternaria, ʪʘʢʠʝ ʢʘʢ A. tenuissima 

ʠ A. arborescens. ɺʠʜʳ ʞʝ A. alternata ʠ A. infectoria ʚʩʪʨʝʯʘʶʪʩʷ ʨʝʜʢʦ. ɸʣʴʪʝʨʥʘʨʠʦʟ 

ʧʘʩʣʝʥʦʚʳʭ ʧʦʨʘʞʘʝʪ ʣʠʩʪʴʷ, ʩʪʝʙʣʠ, ʢʣʫʙʥʠ ʠ ʧʣʦʜʳ ʠ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ 

ʚʨʝʜʦʥʦʩʥʦʩʪʴʶ. ʇʦʪʝʨʠ ʫʨʦʞʘʷ ʢʘʨʪʦʬʝʣʷ ʩʦʩʪʘʚʣʷʶʪ 10-50%, ʧʦʪʝʨʠ ʫʨʦʞʘʷ ʪʦʤʘʪʦʚ 

ʤʦʛʫʪ ʜʦʩʪʠʛʘʪʴ 78%-90% [7]. 

ɸʣʴʪʝʨʥʘʨʠʦʟ ʤʦʨʢʦʚʠ. ɿʥʘʯʠʪʝʣʴʥʘʷ ʧʦʜʚʝʨʞʝʥʥʦʩʪʴ ʢʦʨʥʝʧʣʦʜʦʚ ʤʦʨʢʦʚʠ 

ʧʦʨʘʞʝʥʠʶ ʙʦʣʝʟʥʷʤʠ ʩʦʩʪʘʚʣʷʝʪ ʦʩʥʦʚʥʫʶ ʪʨʫʜʥʦʩʪʴ ʚ ʧʦʣʫʯʝʥʠʠ ʩʪʘʙʠʣʴʥʦ ʚʳʩʦʢʠʭ 

ʫʨʦʞʘʝʚ ʢʦʨʥʝʧʣʦʜʦʚ ʩʪʦʣʦʚʦʡ ʤʦʨʢʦʚʠ. ɸʣʴʪʝʨʥʘʨʠʦʟ ʩʯʠʪʘʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ 

ʚʨʝʜʦʥʦʩʥʳʭ ʠ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʟʘʙʦʣʝʚʘʥʠʡ ʤʦʨʢʦʚʠ. ʀʥʦʛʜʘ ʘʣʴʪʝʨʥʘʨʠʦʟ 

ʚʳʟʳʚʘʝʪ ʧʦʣʥʫʶ ʛʠʙʝʣʴ ʢʦʨʥʝʧʣʦʜʦʚ, ʘ ʚʳʧʘʜʳ ʩʝʤʝʥʥʠʢʦʚ ʤʦʛʫʪ ʜʦʩʪʠʛʘʪʴ 40%. 

ɹʦʣʝʟʥʴ ʧʨʠʚʦʜʠʪ ʢ ʧʦʜʩʳʭʘʥʠʶ ʠ ʦʪʤʠʨʘʥʠʶ ʣʠʩʪʴʝʚ ʥʘ 70-80%, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ 

ʩʥʠʞʘʝʪʩʷ ʫʨʦʞʘʡ ʢʦʨʥʝʧʣʦʜʦʚ ʥʘ 35-50%, ʘ ʚʦ ʚʨʝʤʷ ʭʨʘʥʝʥʠʷ ʛʠʙʝʣʴ ʢʦʨʥʝʧʣʦʜʦʚ 

ʩʦʩʪʘʚʣʷʝʪ ʦʪ 30-60%. ʇʘʪʦʛʝʥʥʳʤ ʜʣʷ ʤʦʨʢʦʚʠ ʚʠʜʦʤ ʷʚʣʷʝʪʩʷ Alternaria radicina [8]. 

ʆʩʥʦʚʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʧʘʪʦʛʝʥʥʦʩʪʠ Alternaria spp. ʷʚʣʷʝʪʩʷ ʠʭ ʩʧʦʩʦʙʥʦʩʪʴ ʚ 

ʧʨʦʮʝʩʩʝ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʚʳʜʝʣʷʪʴ ʨʘʟʣʠʯʥʳʝ ʤʝʪʘʙʦʣʠʪʳ, ʦʙʣʘʜʘʶʱʠʝ 

ʬʠʪʦʪʦʢʩʠʯʥʳʤ ʜʝʡʩʪʚʠʝʤ. ʈʘʟʥʳʝ ʚʠʜʳ Alternaria ʦʙʣʘʜʘʶʪ ʨʘʟʥʦʡ ʪʦʢʩʠʛʝʥʥʦʩʪʴʶ 
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ɹʦʣʴʰʠʥʩʪʚʦ ʛʨʠʙʥʳʭ ʬʠʪʦʪʦʢʩʠʥʦʚ - ʚʪʦʨʠʯʥʳʝ ʤʝʪʘʙʦʣʠʪʳ, ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʝ 

ʢʦʤʧʦʥʝʥʪʳ, ʢʦʪʦʨʳʝ ʥʝ ʪʨʝʙʫʶʪʩʷ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʩʪʘ ʠ ʨʘʟʤʥʦʞʝʥʠʷ. ʌʠʪʦʪʦʢʩʠʥʳ 

ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʜʝʣʝʥʳ ʥʘ ʜʚʝ ʢʘʪʝʛʦʨʠʠ: ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʠ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʝ ʧʦ ʭʦʟʷʠʥʫ. 

ʍʦʟʷʠʥ-ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʝ ʪʦʢʩʠʥʳ ʠʤʝʶʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʣʘʙʳʡ ʬʠʪʦʪʦʢʩʠʯʝʩʢʠʡ 

ʵʬʬʝʢʪ, ʚʣʠʷʶʪ ʥʘ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʠ ʩʯʠʪʘʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ 

ʬʘʢʪʦʨʦʤ ʚʠʨʫʣʝʥʪʥʦʩʪʠ ʥʘʨʷʜʫ ʩ ʜʨʫʛʠʤʠ, ʥʘʧʨʠʤʝʨ, ʤʝʭʘʥʠʟʤʘʤʠ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʠ 

ʬʝʨʤʝʥʪʘʪʠʚʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ [9]. ʋ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʘʣʴʪʝʨʥʘʨʠʝʚʳʭ ʛʨʠʙʦʚ ʙʳʣʦ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʦ ʜʦʚʦʣʴʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʭ ʪʦʢʩʠʥʦʚ, ʪʘʢʠʝ ʢʘʢ 

ʙʨʝʬʝʣʜʠʥ ɸ (Brefeldin A), ʜʝʛʠʜʨʦ-ʢʫʨʚʫʣʷʨʠʥ (dehydro-curvularin), ʪʝʥʫʘʟʦʥʦʚʘʷ ʢʠʩʣʦʪʘ 

(tenuazonic acid), ʪʝʥʪʦʢʩʠʥ (tentoxin) ʠ ʟʠʥʥʠʦʣ (zinniol). ʆʥʠ ʧʨʦʷʚʣʷʶʪ 

ʬʠʪʦʪʦʢʩʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʦ-ʨʘʟʥʦʤʫ. ʅʘʧʨʠʤʝʨ, ʙʨʝʬʝʣʜʠʥ ɸ ʚʳʟʳʚʘʝʪ ʨʘʟʙʦʨʢʫ 

ʢʦʤʧʣʝʢʩʘ ɻʦʣʴʜʞʠ ʠ ʜʝʡʩʪʚʫʝʪ ʢʘʢ ʠʥʛʠʙʠʪʦʨ ʩʝʢʨʝʮʠʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʢʫʨʚʫʣʷʨʠʥ 

ʷʚʣʷʝʪʩʷ ʠʥʛʠʙʠʪʦʨʦʤ ʜʝʣʝʥʠʷ ʢʣʝʪʦʢ. ʊʝʥʪʦʢʩʠʥ, ʧʨʦʠʟʚʦʜʠʤʳʡ Alternaria alternate, 

ʚʳʟʳʚʘʝʪ ʠʥʛʠʙʠʨʦʚʘʥʠʝ ʛʠʜʨʦʣʠʟʘ ɸʊʌ ʠ ʩʠʥʪʝʟʘ ɸʊʌ. ʇʦʩʢʦʣʴʢʫ ʵʪʠ ʪʦʢʩʠʥʳ ʯʘʩʪʦ 

ʥʘʨʫʰʘʶʪ ʦʩʥʦʚʥʳʝ ʧʨʦʮʝʩʩʳ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʢʣʝʪʢʠ, ʦʥʠ ʷʚʣʷʶʪʩʷ ʩʘʤʳʤʠ 

ʤʦʱʥʳʤʠ ʤʠʢʦʪʦʢʩʠʥʘʤʠ.  

ʍʦʟʷʠʥ-ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʪʦʢʩʠʥʳ ʧʨʦʷʚʣʷʶʪ ʩʠʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʫʟʢʠʡ ʚʠʜʦʚʦʡ 

ʩʧʝʢʪʨ ʨʘʩʪʝʥʠʡ. ʉʫʱʝʩʪʚʫʝʪ ʢʘʢ ʤʠʥʠʤʫʤ 12 ʭʦʟʷʠʥ-ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʪʦʢʩʠʥ-

ʧʨʦʠʟʚʦʜʷʱʠʭ ʬʠʪʦʧʘʪʦʛʝʥʥʳʭ ʚʠʜʦʚ ʛʨʠʙʦʚ. ʇʦ ʤʥʝʥʠʶ ʥʝʢʦʪʦʨʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ 

(Nishimura, Kohmoto, 1983), ʙʦʣʴʰʠʥʩʪʚʦ ʵʪʠʭ ʚʘʨʠʘʥʪʦʚ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʧʘʪʦʪʠʧʘʤʠ 

ɸ. alternata. ʕʪʘ ʛʠʧʦʪʝʟʘ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʤʦʣʝʢʫʣʷʨʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ [10, 11, 12]. 

ʊʦʢʩʠʥʳ, ʢʦʪʦʨʳʝ ʧʨʦʠʟʚʦʜʷʪʩʷ ʜʘʥʥʳʤʠ ʧʘʪʦʪʠʧʘʤʠ, ʭʠʤʠʯʝʩʢʠ ʨʘʟʥʦʦʙʨʘʟʥʳ, ʥʘʯʠʥʘʷ 

ʦʪ ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʚʪʦʨʠʯʥʳʭ ʤʝʪʘʙʦʣʠʪʦʚ ʜʦ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʧʝʧʪʠʜʦʚ. 

ʗʧʦʥʩʢʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ (Akamatsu et. al., 1999) ʧʦ ʠʟʫʯʝʥʠʶ ʨʘʟʣʠʯʠʡ ʧʘʪʦʛʝʥʥʳʭ 

(ʭʦʟʷʠʥ-ʩʧʝʮʠʬʠʯʥʳʝ, ʪʦʢʩʠʥʦʦʙʨʘʟʫʶʱʠʝ) ʠ ʥʝʧʘʪʦʛʝʥʥʳʭ (ʭʦʟʷʠʥ-ʥʝʩʧʝʮʠʬʠʯʥʳʝ, 

ʪʦʢʩʠʥʦʦʙʨʘʟʫʶʱʠʝ) ʪʠʧʦʚ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʩʝ ʠʩʩʣʝʜʦʚʘʥʥʳʝ ʧʘʪʦʛʝʥʥʳʝ 

ʙʠʦʪʠʧʳ ʠʤʝʣʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʤʠʥʠʭʨʦʤʦʩʦʤʳ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʥʝʧʘʪʦʛʝʥʥʳʝ ʥʝ 

ʠʤʝʣʠ [13]. ʋ Alternaria alternata ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʚ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ ʩʝʤʴ ʧʘʪʦʛʝʥʥʳʭ 

ʚʘʨʠʘʥʪʦʚ (ʧʘʪʦʪʠʧʦʚ), ʢʦʪʦʨʳʝ ʧʨʦʠʟʚʦʜʷʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʪʦʢʩʠʥʳ ʠ ʚʳʟʳʚʘʶʪ ʙʦʣʝʟʥʠ 

ʥʘ ʨʘʟʣʠʯʥʳʭ ʨʘʩʪʝʥʠʷʭ. ʅʘʧʨʠʤʝʨ, ʙʳʣ ʚʳʜʝʣʝʥ ʢʣʘʩʪʝʨ ʛʝʥʦʚ, ʦʪʚʝʯʘʶʱʠʡ ʟʘ ʭʦʟʷʠʥ-

ʩʧʝʮʠʬʠʯʥʳʡ ʙʠʦʩʠʥʪʝʟ AK-ʪʦʢʩʠʥʘ ʘʣʴʪʝʨʥʘʨʠʠ, ʧʘʨʘʟʠʪʠʨʫʶʱʝʡ ʥʘ ʷʧʦʥʩʢʦʡ ʛʨʫʰʝ, ʠ 

ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʯʝʪʳʨʝ ʛʝʥʘ, ʥʘʟʚʘʥʥʳʝ ʛʝʥʘʤʠ AKT. ʊʘʢʞʝ ʙʳʣʦ ʚʳʜʝʣʝʥʦ ʪʨʠ 

ʛʦʤʦʣʦʛʘ AKT (AFT1-1, AFTR-1 ʠ AFT3-1) ʧʘʪʦʪʠʧʘ, ʧʘʨʘʟʠʪʠʨʫʶʱʝʛʦ ʥʘ ʟʝʤʣʷʥʠʢʝ. ɺʩʝ 

ʛʦʤʦʣʦʛʠ AKT ʧʨʠʩʫʪʩʪʚʦʚʘʣʠ ʚ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʢʦʧʠʷʭ ʥʘ ʦʜʥʦʡ ʭʨʦʤʦʩʦʤʝ (1.05 ʄɹ). 

ʀʤʝʥʥʦ ʵʪʘ ʭʨʦʤʦʩʦʤʘ ʦʧʨʝʜʝʣʷʝʪ ʧʘʪʦʛʝʥʥʦʩʪʴ ʚ ʭʦʟʷʠʥ-ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʧʘʪʦʪʠʧʘʭ 

Alternaria [14]. 

ɺʳʚʦʜʳ. ʈʦʩʪ ʚʨʝʜʦʥʦʩʥʦʩʪʠ Alternaria spp. ʥʘ ʰʠʨʦʢʦʤ ʢʨʫʛʝ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʘ ʚʠʥʦʛʨʘʜʥʦʡ ʣʦʟʝ, ʚʦ ʤʥʦʛʦʤ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʛʨʝʩʩʦʤ ʠ ʚʳʩʦʢʠʤ ʘʜʘʧʪʠʚʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ ʵʪʠʭ ʚʠʜʦʚ: 

ʩʧʦʩʦʙʥʦʩʪʴʶ ʨʘʟʚʠʚʘʪʴʩʷ ʥʘ ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʫʙʩʪʨʘʪʘʭ, ʞʠʚʳʭ ʠ ʤʝʨʪʚʳʭ, ʚ 

ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʪʝʤʧʝʨʘʪʫʨ ʠ ʚʣʘʞʥʦʩʪʠ, ʚʳʩʦʢʦʡ ʪʦʢʩʠʛʝʥʥʦʩʪʴʶ, ʩʧʦʩʦʙʥʦʩʪʴʶ 

ʩʫʱʝʩʪʚʦʚʘʪʴ ʚ ʘʩʩʦʮʠʘʮʠʷʭ ʩ ʜʨʫʛʠʤʠ ʧʘʪʦʛʝʥʘʤʠ. ɺʨʝʜʦʥʦʩʥʦʩʪʴ ʘʣʴʪʝʨʥʘʨʠʦʟʦʚ ʯʘʱʝ 

ʚʩʝʛʦ ʚʳʨʘʞʘʝʪʩʷ ʚ ʩʥʠʞʝʥʠʠ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʣʠʩʪʴʝʚ ʚʧʣʦʪʴ ʜʦ ʧʦʣʥʦʛʦ 

ʫʩʳʭʘʥʠʷ, ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʩʥʠʞʝʥʠʠ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ, ʘ ʪʘʢʞʝ, ʥʝ ʚ 

ʧʦʩʣʝʜʥʶʶ ʦʯʝʨʝʜʴ, ʟʘʛʨʷʟʥʝʥʠʝʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʤʠʢʦʪʦʢʩʠʥʘʤʠ.  

ɺʠʨʫʣʝʥʪʥʦʩʪʴ ʚʠʜʦʚ ʨʦʜʘ Alternaria ʩʚʷʟʘʥʘ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʬʝʨʤʝʥʪʥʦʛʦ ʘʧʧʘʨʘʪʘ ʠ ʚ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ ʠʤʤʫʥʥʦʛʦ ʩʪʘʪʫʩʘ ʨʘʩʪʝʥʠʡ-ʭʦʟʷʝʚ, ʘ ʧʘʪʦʛʝʥʥʦʩʪʴ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴʶ ʵʪʠʭ ʛʨʠʙʦʚ ʦʙʨʘʟʦʚʳʚʘʪʴ ʪʦʢʩʠʥʳ.  

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʙʦʨʴʙʳ ʩ ʘʣʴʪʝʨʥʘʨʠʦʟʦʤ ʦʙʫʩʣʦʚʣʝʥʘ ʧʨʘʚʠʣʴʥʳʤ ʚʳʙʦʨʦʤ 

ʩʪʨʘʪʝʛʠʠ ʠ ʪʘʢʪʠʢʠ ʟʘʱʠʪʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʢʦʪʦʨʳʝ ʩʪʨʦʷʪʩʷ ʥʘ ʦʙʲʝʢʪʠʚʥʦʡ 
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ʠʥʬʦʨʤʘʮʠʠ ʤʦʥʠʪʦʨʠʥʛʘ ʵʪʠʭ ʤʠʢʦʧʘʪʦʛʝʥʦʚ. ʇʨʝʞʜʝ ʚʩʝʛʦ, ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ 

ʪʦʯʥʘʷ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʚʠʜʦʚ ʠ ʧʘʪʦʪʠʧʦʚ ʘʣʴʪʝʨʥʘʨʠʝʚʳʭ ʛʨʠʙʦʚ, ʦʙʠʪʘʶʱʠʭ ʥʘ 

ʨʘʩʪʝʥʠʷʭ ʨʦʜʘ Vitis, ʟʥʘʥʠʝ ʩʪʝʧʝʥʠ ʠʭ ʚʠʨʫʣʝʥʪʥʦʩʪʠ ʠ ʧʘʪʦʛʝʥʥʦʩʪʠ. ɼʣʷ ʧʦʣʥʦʮʝʥʥʦʛʦ 

ʢʦʥʪʨʦʣʷ ʘʣʴʪʝʨʥʘʨʠʦʟʘ ʥʘ ʚʠʥʦʛʨʘʜʝ ʜʦʣʞʥʘ ʙʳʪʴ ʨʘʟʨʘʙʦʪʘʥʘ ʘʜʘʧʪʠʚʥʘʷ 

ʵʢʦʣʦʛʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʟʘʱʠʪʥʳʭ ʤʝʨ, ʙʘʟʠʨʫʶʱʘʩʷ ʥʝ ʪʦʣʴʢʦ ʥʘ ʧʨʠʤʝʥʝʥʠʠ 

ʵʬʬʝʢʪʠʚʥʳʭ ʬʫʥʛʠʮʠʜʦʚ ʨʘʟʣʠʯʥʦʛʦ ʛʝʥʝʟʘ, ʥʦ ʠ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʠʝʤʦʚ ʧʦʚʳʰʝʥʠʷ 

ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚʠʥʦʛʨʘʜʥʳʭ ʨʘʩʪʝʥʠʡ.  
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ʋɼʂ 634.1/7 

 

ʇʈʆʉʊʈɸʅʉʊɺɽʅʅʆɽ ʈɸʉʇʈɽɼɽʃɽʅʀɽ ɸʄʇʃʀʊʋɼʅʓʍ ɿʅɸʏɽʅʀʁ 

ʀʄʇʋʃʔʉʆɺ ʄɸɻʅʀʊʅʆʁ ʀʅɼʋʂʎʀʀ ɸʇʇɸʈɸʊɸ ʄʀʆ 

 

ʂʫʪʳʨʸʚ ɸ.ʀ., ʘʩʧʠʨʘʥʪ, ʍʦʨʪ ɼ.ʆ., ʢ.ʩ-ʭ.ʥ., ʌʠʣʠʧʧʦʚ ʈ.ɸ., ʢ.ʩ-ʭ.ʥ. 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʥʘʫʯʥʦʝ ʫʯʨʝʞʜʝʥʠʝ 

çʌʝʜʝʨʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʘʛʨʦʠʥʞʝʥʝʨʥʳʡ ʮʝʥʪʨ ɺʀʄè (ʄʦʩʢʚʘ) 

 

ʈʝʬʝʨʘʪ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʠʟʤʝʨʝʥʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʤʧʫʣʴʩʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, ʛʝʥʝʨʠʨʫʶʱʝʛʦ ʙʣʦʢʦʤ 

ʫʧʨʘʚʣʝʥʠʷ ʘʧʧʘʨʘʪʘ ʤʘʛʥʠʪʥʦ-ʠʤʧʫʣʴʩʥʦʡ ʦʙʨʘʙʦʪʢʠ (ʄʀʆ) ʨʘʩʪʝʥʠʡ. ʆʙʦʩʥʦʚʘʥʘ 

ʧʝʨʩʧʝʢʪʠʚʘ ʰʠʨʦʢʦʛʦ ʚʥʝʜʨʝʥʠʷ ʄʀʆ ʨʘʩʪʝʥʠʡ ʩ ʧʦʤʦʱʴʶ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ 

ʘʛʨʝʛʘʪʘ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʩʘʜʦʚʦʜʩʪʚʘ. 

ʈʘʩʩʤʦʪʨʝʥʘ ʢʦʥʩʪʨʫʢʮʠʷ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ ʘʛʨʝʛʘʪʘ ʄʀʆ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʘʛʥʠʪʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʠʟʣʫʯʝʥʠʝ, ʵʣʝʢʪʨʦʥʥʳʡ ʧʨʠʙʦʨ, 

ʤʘʛʥʠʪʥʦ-ʠʤʧʫʣʴʩʥʘʷ ʦʙʨʘʙʦʪʢʘ. 

 

Summary. The article presents result of a laboratory experiment measuring the 

distribution pulse magnetic field generating unit of the control apparatus magnetic-pulse 

processing (MPP) plants. Justified by the prospect widespread introduction MPP plants with 

using automated assembly technology in industrial production technologies of horticultural 

products. The design of the MPP unit being designed is considered. 

Keywords: magnetic technology, radiation, electronic device, magnetic-pulse processing. 

 

ɺʚʝʜʝʥʠʝ. ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ, ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ, ʫʯʸʥʳʝ ʚʩʸ 

ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʶʪ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʠ ʬʠʟʠʯʝʩʢʠʤ ʩʪʠʤʫʣʷʪʦʨʘʤ, ʚ ʦʩʥʦʚʝ 

ʢʦʪʦʨʳʭ ʟʘʣʦʞʝʥʦ ʜʝʡʩʪʚʠʝ ʤʘʛʥʠʪʥʦʛʦ ʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʝʡ. 

ʈʝʟʫʣʴʪʘʪʳ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠ ʧʦʣʝʚʳʭ ʠʩʧʳʪʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʨʘʟʥʳʤʠ 

ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʢʫʣʴʪʫʨ, ʜʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʥʠʟʢʦʯʘʩʪʦʪʥʦʝ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʩ ʤʘʛʥʠʪʥʦʡ ʠʥʜʫʢʮʠʝʡ, ʥʝ 

ʧʨʝʚʳʰʘʶʱʝʡ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ ʤʠʣʣʠʪʝʩʣʘ, ʦʢʘʟʳʚʘʝʪ ʙʠʦʣʦʛʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʞʠʚʦʡ ʦʨʛʘʥʠʟʤ. ʅʘʠʙʦʣʴʰʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ, ʩʦʛʣʘʩʥʦ ʨʘʟʣʠʯʥʳʤ ʠʩʪʦʯʥʠʢʘʤ, 

ʦʙʣʘʜʘʶʪ ʠʤʧʫʣʴʩʥʳʝ ʤʘʛʥʠʪʥʳʝ ʧʦʣʷ ʩ ʥʘʧʨʷʞʝʥʥʦʩʪʴʶ ʙʣʠʟʢʦʡ ʢ ʛʝʦʤʘʛʥʠʪʥʦʤʫ ʧʦʣʶ 

ʟʝʤʣʠ. ʆʜʥʠʤ ʠʟ ʢʨʠʪʝʨʠʝʚ ʥʦʨʤʠʨʦʚʘʥʠʷ ʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʧʦʣʦʞʝʥʠʝ 

ʩʪʘʪʴʠ 25 ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ "ʆʙ ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ". ʆʪʢʣʦʥʝʥʠʝ 

ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʦʪ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʫʨʦʚʥʷ ʚ ʙʦʣʴʰʫʶ ʣʠʙʦ ʤʝʥʴʰʫʶ ʩʪʦʨʦʥʫ ʦʪ ʜʠʘʧʘʟʦʥʘ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʢʘʟʳʚʘʝʪ ʩʪʨʝʩʩ ʥʘ ʞʠʚʦʡ ʦʨʛʘʥʠʟʤ (ʨʠʩ. 1). 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʧʦʷʚʠʣʘʩʴ ʘʢʪʫʘʣʴʥʘʷ ʟʘʜʘʯʘ ʚ ʫʩʪʘʥʦʚʣʝʥʠʠ ʧʘʨʘʤʝʪʨʦʚ ʠ 

ʨʘʟʨʘʙʦʪʢʠ ʩʧʝʮʠʘʣʴʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʄʀʆ ʨʘʩʪʝʥʠʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʫʚʝʣʠʯʠʪʴ 

ʦʙʲʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ [1,2]. 

ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʚ ʌʅɸʎ ɺʀʄ ʘʧʧʘʨʘʪ ʤʘʛʥʠʪʥʦ-ʠʤʧʫʣʴʩʥʦʡ ʦʙʨʘʙʦʪʢʠ 

ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʩʪʠʤʫʣʷʮʠʠ ʞʠʟʥʝʥʥʳʭ ʠ ʨʦʩʪʦʚʳʭ ʧʨʦʮʝʩʩʦʚ, ʩʘʜʦʚʳʭ ʨʘʩʪʝʥʠʡ, 

ʦʚʦʱʥʳʭ ʢʫʣʴʪʫʨ. ʈʘʙʦʪʘ ʘʧʧʘʨʘʪʘ, ʦʩʥʦʚʘʥʘ ʥʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ 

ʢʦʥʜʝʥʩʘʪʦʨʥʦʛʦ ʙʣʦʢʘ ʚ ʚʦʟʜʝʡʩʪʚʫʶʱʠʝ ʬʘʢʪʦʨʳ ï ʠʤʧʫʣʴʩʳ ʤʘʛʥʠʪʥʦʡ ʠʥʜʫʢʮʠʠ ʠ 

ʩʚʝʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ. ʋʧʨʦʱʝʥʥʘʷ ʙʣʦʢ-ʩʭʝʤʘ ʘʧʧʘʨʘʪʘ ʤʘʛʥʠʪʥʦ-ʠʤʧʫʣʴʩʥʦʡ ʦʙʨʘʙʦʪʢʠ 

ʨʘʩʪʝʥʠʡ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 2. 
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ʈʠʩʫʥʦʢ 1 ï ʋʩʣʦʚʥʘʷ ʢʨʠʚʘʷ ʠʟʤʝʥʝʥʠʡ ʧʦʢʘʟʘʪʝʣʝʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʦʪ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚʦʟʜʝʡʩʪʚʫʶʱʝʛʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ 

 

 
ʈʠʩʫʥʦʢ 2 ï ɹʣʦʢ-ʩʭʝʤʘ ʘʧʧʘʨʘʪʘ ʤʘʛʥʠʪʥʦ-ʠʤʧʫʣʴʩʥʦʡ ʦʙʨʘʙʦʪʢʠ ʨʘʩʪʝʥʠʡ 

ɹʣʦʢ ʫʧʨʘʚʣʝʥʠʷ ʩʦʩʪʦʠʪ ʠʟ ʬʦʨʤʠʨʦʚʘʪʝʣʷ ʠʤʧʫʣʴʩʦʚ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ (ɻʅʏ), 

ʙʣʦʢʘ ʧʠʪʘʥʠʷ (ɹʇ), ʢʦʥʜʝʥʩʘʪʦʨʥʦʛʦ ʥʘʢʦʧʠʪʝʣʷ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ, ʪʚʝʨʜʦʪʝʣʴʥʳʭ 

ʨʝʣʝ (ʊʊʈ) ʠ ʨʝʣʝ ʚʨʝʤʝʥʠ (ʈɺ). ɹʣʦʢ ʧʠʪʘʥʠʷ ʩʦʝʜʠʥʝʥ ʩ ʢʦʥʜʝʥʩʘʪʦʨʥʳʤ ʙʣʦʢʦʤ ʠ 

ʙʣʦʢʦʤ ʫʧʨʘʚʣʝʥʠʷ. ɼʚʘ ʪʚʝʨʜʦʪʝʣʴʥʳʭ ʨʝʣʝ ʦʪ ʢʦʥʜʝʥʩʘʪʦʨʥʦʛʦ ʙʣʦʢʘ ʯʝʨʝʟ ʨʝʣʝ ʚʨʝʤʝʥʠ 

ʫʧʨʘʚʣʷʶʪ ʨʘʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ ï ʠʥʜʫʢʪʦʨʘʤʠ ʠ ʩʚʝʪʦʜʠʦʜʥʳʤʠ ʧʨʦʞʝʢʪʦʨʘʤʠ [3-5]. 
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ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʣʦʢʘ ʫʧʨʘʚʣʝʥʠʷ ʤʘʛʥʠʪʥʦ-ʠʤʧʫʣʴʩʥʦʡ ʦʙʨʘʙʦʪʢʠ 

ʨʘʩʪʝʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʊʠʧ ʧʝʨʝʥʦʩʥʦʡ 

ʏʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ, ɻʮ 0-100 

ʉʢʚʘʞʥʦʩʪʴ ʠʟʣʫʯʝʥʠʷ 0-100 

ɺʠʜ ʨʝʛʫʣʠʨʦʚʢʠ ʯʘʩʪʦʪʳ, ʩʢʚʘʞʥʦʩʪʠ ʠʤʧʫʣʴʩʦʚ ʧʣʘʚʥʳʡ 

ɺʨʝʤʷ ʥʘʨʘʩʪʘʥʠʷ ʠʤʧʫʣʴʩʦʚ ʤʘʛʥʠʪʥʦʡ ʠʥʜʫʢʮʠʠ, ʤʩ ʥʝ ʙʦʣʝʝ 0,2 

ɺʨʝʤʷ ʩʧʘʜʘ ʠʤʧʫʣʴʩʦʚ ʤʘʛʥʠʪʥʦʡ ʠʥʜʫʢʮʠʠ, ʤʩ ʥʝ ʙʦʣʝʝ 3,0 

ɼʠʘʧʘʟʦʥ ʚʨʝʤʝʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʵʢʩʧʦʟʠʮʠʠ 

ʚʩʪʨʦʝʥʥʦʛʦ ʪʘʡʤʝʨʘ, ʩ 
ʦʪ 1 ʜʦ 999 

ʂʦʣʠʯʝʩʪʚʦ ʧʦʜʢʣʶʯʘʝʤʳʭ ʩʚʝʪʦʚʳʭ ʠʟʣʫʯʘʪʝʣʝʡ, ʰʪ. 2 

ʂʦʣʠʯʝʩʪʚʦ ʧʦʜʢʣʶʯʘʝʤʳʭ ʠʥʜʫʢʪʦʨʦʚ, ʰʪ. 3 

ʈʘʙʦʯʘʷ ʧʣʦʱʘʜʴ ʧʦʜʢʣʶʯʘʝʤʦʛʦ ʠʥʜʫʢʪʦʨʘ, ʩʤ
2
 2140 

ʇʠʪʘʥʠʝ ʦʪ ʩʝʪʠ 50 ɻʮ 220  

ʊʘʙʣʠʮʘ 1 ï ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʣʦʢʘ ʫʧʨʘʚʣʝʥʠʷ ʘʧʧʘʨʘʪʘ ʤʘʛʥʠʪʥʦ-

ʠʤʧʫʣʴʩʥʦʡ ʦʙʨʘʙʦʪʢʠ ʨʘʩʪʝʥʠʡ 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʠʟʤʝʨʠʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʠʟʢʦʯʘʩʪʦʪʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ 

ʨʘʙʦʯʠʤ ʦʨʛʘʥʦʤ (ʠʥʜʫʢʪʦʨʦʤ) ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʘʧʧʘʨʘʪʘ ʄʀʆ ʥʘ ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʘʭ 

ʨʘʙʦʪʳ ʙʣʦʢʘ ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʚ ʟʦʥʝ ʦʙʨʘʙʦʪʢʝ ʨʘʩʪʝʥʠʡ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʚʳʙʨʘʥʥʳʤ ʧʘʨʘʤʝʪʨʘʤ. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʙʫʜʝʪ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʟʘʜʘʥʥʳʤ ʚʳʰʝ ʫʩʣʦʚʠʷʤ ʧʨʠ 

ʠʥʜʫʢʮʠʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʚ ʟʦʥʝ ʦʙʨʘʙʦʪʢʠ 0,3 ï 5 ʤʊʣ. 

ʆʙʲʝʢʪʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʟʛʦʪʦʚʣʝʥ ʣʘʙʦʨʘʪʦʨʥʳʡ ʩʪʝʥʜ, ʚʢʣʶʯʘʶʱʠʡ 

ʚ ʩʝʙʷ ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʥʘ ʨʘʙʦʯʝʤ ʩʪʦʣʝ ʩ ʢʦʦʨʜʠʥʘʪʥʦʡ ʩʝʪʢʦʡ ʠʩʩʣʝʜʫʝʤʳʡ ʠʥʜʫʢʪʦʨ, 

ʩʦʝʜʠʥʝʥʥʳʡ ʩ ʙʣʦʢʦʤ ʫʧʨʘʚʣʝʥʠʷ ʘʧʧʘʨʘʪʘ ʄʀʆ. ʀʟʤʝʨʝʥʠʷ ʧʨʦʚʝʜʝʥʳ ʩ ʧʦʤʦʱʴʶ 

ʤʠʣʣʠʪʝʩʣʘʤʝʪʨʘ ʧʦʨʪʘʪʠʚʥʦʛʦ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ (ʊʇʋ) (ʨʠʩ. 3). 

 
ʈʠʩʫʥʦʢ 3 ï ʃʘʙʦʨʘʪʦʨʥʳʡ ʩʪʝʥʜ ʠʟʤʝʨʝʥʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʤʧʫʣʴʩʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ 

ʧʦʣʷ, ʛʝʥʝʨʠʨʫʶʱʝʛʦ ʙʣʦʢʦʤ ʫʧʨʘʚʣʝʥʠʷ 

1 ï ʙʣʦʢ ʫʧʨʘʚʣʝʥʠʷ ʘʧʧʘʨʘʪʘ ʄʀʆ, 2 ï ʠʥʜʫʢʪʦʨ, 3,4 ï ʩʚʝʪʦʚʳʝ ʠʟʣʫʯʘʪʝʣʠ (650, 

445 ʅʤ), 5 ï ʤʠʣʣʠʪʝʩʣʘʤʝʪʨ ʧʦʨʪʘʪʠʚʥʳʡ ʫʥʠʚʝʨʩʘʣʴʥʳʡ (ʊʇʋ), 6 ï ʠʟʤʝʨʠʪʝʣʴʥʳʡ ʟʦʥʜ 

ʤʠʣʣʠʪʝʩʣʘʤʝʪʨʘ, 7 ï ʢʦʦʨʜʠʥʘʪʥʘʷ ʩʝʪʢʘ. 
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ɼʣʷ ʫʪʦʯʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʠʥʜʫʢʪʦʨʘ ʠ ʩʦʟʜʘʥʠʷ ʚ ʟʦʥʝ ʦʙʨʘʙʦʪʢʝ 

ʨʘʩʪʝʥʠʡ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʚʳʙʨʘʥʥʳʤ ʧʘʨʘʤʝʪʨʘʤ ʥʘ ʠʟʛʦʪʦʚʣʝʥʥʦʤ 

ʣʘʙʦʨʘʪʦʨʥʦʤ ʩʪʝʥʜʝ ʧʨʦʚʝʜʝʥʦ ʠʟʤʝʨʝʥʠʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʤʧʫʣʴʩʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, 

ʛʝʥʝʨʠʨʫʶʱʝʛʦ ʙʣʦʢʦʤ ʫʧʨʘʚʣʝʥʠʷ.  

ʇʝʨʝʤʝʱʘʷ ʠʟʤʝʨʠʪʝʣʴʥʳʡ ʟʦʥʜ ʤʠʣʣʠʪʝʩʣʘʤʝʪʨʘ ʧʦ ʢʦʦʨʜʠʥʘʪʥʦʡ ʩʝʪʢʝ, 

ʧʨʦʚʝʜʝʥʳ ʟʘʤʝʨʳ ʠʤʧʫʣʴʩʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʥʘ ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʘʭ ʨʘʙʦʪʳ ʙʣʦʢʘ 

ʫʧʨʘʚʣʝʥʠʷ, ʯʘʩʪʦʪʘʭ 8, 16, 32 ɻʮ (ʈʠʩ.4.). 

 
 

ʈʠʩʫʥʦʢ 4 ï ɿʘʤʝʨʳ ʠʤʧʫʣʴʩʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ 

 

ʆʙʩʫʞʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ. ʀʟʤʝʨʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʘʛʥʠʪʥʦʡ 

ʠʥʜʫʢʮʠʠ ʚ ʚʠʜʝ ʜʠʘʛʨʘʤʤ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 5. 

ɼʣʷ ʚʥʝʜʨʝʥʠʷ ʥʦʚʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ ʚ ʫʩʣʦʚʠʷʭ ʧʨʦʤʳʰʣʝʥʥʦʡ 

ʧʣʘʥʪʘʮʠʠ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʄʀʆ ʨʘʩʪʝʥʠʡ ʥʝʦʙʭʦʜʠʤʘ ʨʘʟʨʘʙʦʪʢʘ 

ʩʧʝʮʠʘʣʴʥʦʛʦ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʥʘʚʝʩʥʦʛʦ ʘʛʨʝʛʘʪʘ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʠʪ ʧʨʦʠʟʚʦʜʠʪʴ 

ʫʧʨʘʚʣʷʝʤʫʶ ʄʀʆ ʨʘʩʪʝʥʠʡ ʚ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʘʜʦʚʳʭ ʢʫʣʴʪʫʨ. 

ʀʩʧʦʣʴʟʫʷ ʤʝʪʦʜʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʤʝʭʘʥʠʢʠ ʠ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, c ʧʦʤʦʱʴʶ ʉɸʇʈ çʂʆʄʇɸʉ-3Dè ʚʠʟʫʘʣʠʟʠʨʦʚʘʥʘ 3D 

ʤʦʜʝʣʴ ʘʛʨʝʛʘʪʘ ʤʘʛʥʠʪʥʦ-ʠʤʧʫʣʴʩʥʦʡ ʦʙʨʘʙʦʪʢʠ ʨʘʩʪʝʥʠʡ [6]. 

 
















































































































































































































































































































































































































































