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ʏʘʩʪʴ 2 

ɸʚʛʫʩʪ 

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

 

 

ʇʦʜʧʠʩʘʥʦ ʚ ʧʝʯʘʪʴ 18.08.2016. 
ʊʠʨʘʞ 900 ʵʢʟ. 
ɿʘʢʘʟ 26148 
ʆʪʧʝʯʘʪʘʥʦ ʩ ʛʦʪʦʚʦʛʦ ʦʨʠʛʠʥʘʣ-ʤʘʢʝʪʘ. 
ʆʪʧʝʯʘʪʘʥʦ ʚ ʪʠʧʦʛʨʘʬʠʠ ʆʆʆ "ʂʦʤʧʘʥʠʷ ʇʆʃʀɻʈɸʌʀʉʊ", 
623701, ʛ. ɹʝʨʝʟʦʚʩʢʠʡ, ʫʣ. ʊʝʘʪʨʘʣʴʥʘʷ, ʜʦʤ ˉ 1, ʦʬ. 88. 

 

 

ʉʙʦʨʥʠʢ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ LIII ʟʘʦʯʥʦʡ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ International Research Journal. 

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

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

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

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

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

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

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

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

ɺʝʨʙʠʮʢʘʷ ʆ.ʄ. ʢ.ʬʠʣʦʣ.ʥ. 

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

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

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

ʜ-ʨ ʧʝʜ. ʥʘʫʢ. 

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

ʃʝʥʢʦʨʘʥʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʋʥʠʚʝʨʩʠʪʝʪ 

ʀɿʋʏɽʅʀɽ ʄʆʈʌʆ-ʂʋʃʔʊʋʈɸʃʔʅʓʍ ʇʈʀɿʅɸʂʆɺ ɻʈʀɹɸ SEPTORIA SP. 

ɺ ɸɻʈʆʂʃʀʄɸʊʀʏɽʉʂʆʁ ɿʆʅɽ ʊɸʃʓʐɸ 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʤʦʨʬʦ-ʢʫʣʴʪʫʨʘʣʴʥʳʭ ʧʨʠʟʥʘʢʦʚ ʜʘʥʥʦʛʦ ʛʨʠʙʘ ʨʦʜʘ 

Septoria ʪʝʨʨʠʪʦʨʠʡ ʃʝʥʢʦʨʘʥ-ɹɸʩʪʘʨʠʥʩʢʦʡ ʟʦʥʳ, ʚʳʨʘʱʝʥʥʳʭ ʥʘ ʢʘʨʪʦʬʝʣʴʥʦ-ʛʣʶʢʦʟʥʦʤ ʘʛʘʨʝ.ɹʳʣʠ ʠʟʫʯʝʥʳ 

ʚʣʠʷʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ, ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ,  ʨʘʟʣʠʯʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ  ʩʨʝʜ ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ 

ʛʨʠʙʘ.ɺʳʩʦʢʘʷ ʧʘʪʦʛʝʥʥʦʩʪʴ ʛʨʠʙʦʚ p. Septoria ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʚʳʩʦʢʦʡ  ʚʨʝʜʦʥʦʩʥʦʩʪʴʶ  ʠ ʦʪʩʫʪʩʪʚʠʝ ʫʩʪʦʡʯʠʚʳʭ 

ʩʦʨʪʦʚ ʧʨʠʚʦʜʷʪ ʚ  ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʜʣʷ ʨʘʟʚʠʪʠʷ ʙʦʣʝʟʥʠ ʛʦʜʳ ʢ  ʩʥʠʞʝʥʠʶ ʫʨʦʞʘ ̫ ʮʠʪʨʫʩʦʚʳʭ  ʥʘ        10 - 20  ʠ  ʜʘʞʝ - 

30-50%. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʫʙʪʨʦʧʠʯʝʩʢʠʝ ʢʫʣʴʪʫʨʳ, ʙʠʦʝʢʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʩʘʧʨʦʪʨʦʬʥʳʝ ʛʨʠʙʳ, ʧʘʪʦʛʝʥ, 

ʙʦʣʝʟʥʴ. 
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STUDY  OF  CULTURALLY -MORPHOLOGICAL CHARACTERISTIC S  OF  SEPTORIA  SP. FUNGUS 

IN  AQROCLIMATIC  ZONE  TALI SHA 

 Abstract 
Septoria sp.  is a fungial plant pathogen infecting citruses.The results of research ofculturally-morphological 

characteristics of funguses of genus Septoria growing on potato-glucose culture medium on territory of Lanraran -Astara zone  

were obtained.ʊhe effect of temperature were studied, relative humidity, different culture media on the growth and 

development of the fungus. Highly pathogenic fungi p. Septoria combined with high damage and the lack of resistant varieties 

brought into favorable for the development of the disease years to lower the citrus crop in the 10-20, and even - 30-50%. 

Keywords: subtropical crops,biological and ecological features, saprotrophic fungi, pathogen, disease. 

 

ʩʣʦʚʠʷ  ʚʣʘʞʥʳʭ ʩʫʙʪʨʦʧʠʢʦʚ ʊʘʣʳʰʘ ʙʣʘʛʦʧʨʠʷʪʥʳ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ  ʩʫʙʪʨʦʧʠʯʝʩʢʠʭ  ʢʫʣʴʪʫʨ. ʆʜʥʘʢʦ  

ʥʘʙʣʶʜʝʥʠʷ, ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚ ʨʝʛʠʦʥʝ ʥʝʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʩʘʜʢʦʚ ʧʦ ʧʝʨʠʦʜʘʤ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʨʘʟʚʠʪʠʶ ʛʨʠʙʥʦʡ ʬʣʦʨʳ. ʆʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʙʦʣʝʟʥʝʡ ʩʫʙʪʨʦʧʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ ʷʚʣʷʝʪʩʷ 

ʩʝʧʪʘʨʠʦʟ.  

ʉʨʝʜʠ ʜʝʡʪʝʨʦʤʠʮʝʪʦʚ, ʧʘʨʘʟʠʪʠʨʫʶʱʠʭ ʥʘ ʨʘʩʪʝʥʠʷʭ, ʚʦʟʙʫʜʠʪʝʣʠ ʩʝʧʪʦʨʠʦʟʘ - ʛʨʠʙʳ  p. Septoria  ʟʘʥʠʤʘʁʪ 

ʦʜʥʦ ʠʟ ʚʝʜʫʱʠʭ ʤʝʩʪ.ʀʟ ʚʠʜʦʚ  Septoria, ʦʙʥʘʨʫʞʝʥʥʳʭ ʥʘ ʮʠʪʨʫʩʦʚʳʭ, ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʁʪʩʷ  S. limonum 

Pass., S. citri Pass.,  S. arethusa Penz., S. loefgreni Noack.ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʘʨʰʨʫʪʥʳʭ ʦʙʩʣʝʜʦʚʘʥʠʡ ʥʘʩʘʞʜʝʥʠʡ 

ʮʠʪʨʫʩʦʚʳʭ ʢʫʣʴʪʫʨ ʠʟ ʧʦʨʘʞʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʥʘʤʠ ʙʳʣ ʚʳʜʝʣʝʥ ʥʦʚʳʡ ʚʠʜ  Septoria Sp. [1] 

ɺʦʟʙʫʜʠʪʝʣʠ ʩʝʧʪʦʨʠʦʟʘ- ʬʘʢʫʣɹʪʘʪʠʚʥʳʝ ʩʘʧʨʦʬʠʪʳ, ʩʧʦʩʦʙʥʳʝ ʩʦʭʨʘʥʷʪʴʩʷ ʥʘ ʦʤʝʨʪʚʝʚʰʠʭ ʪʢʘʥʷʭ ʠ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʢʘʢ ʧʠʪʘʪʝʣʴʥʳʡ ʩʫʙʩʪʨʘʪ ʜʣʷ ʨʦʩʪʘ ʠ ʩʧʦʨʦʥʦʰʝʥʠʷ, ʧʦʵʪʦʤʫ ʨʘʩʪʠʪʝʣʴʥʳʝ ʦʩʪʘʪʢʠ ʩʪʘʥʦʚʷʪʩʷ 

ʠʩʪʦʯʥʠʢʦʤ ʥʘʢʦʧʣʝʥʠʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʥʬʝʢʮʠʠ. ɹʦʣʝʟʥʴ ʧʦʨʘʞʘʝʪ ʣʠʩʪʴʷ ʠ ʧʣʦʜʳ ʚʩʝʭ ʚʠʜʦʚ 

ʮʠʪʨʫʩʦʚʳʭ. ʉʝʧʪʦʨʠʦʟ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʧʦʚʩʝʤʝʩʪʥʦ, ʦʜʥʘʢʦ ʦʩʦʙʝʥʥʦ ʩʠʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʝʛʦ ʥʘ ʤʘʥʜʘʨʠʥʝ ʠ ʘʧʝʣʴʩʠʥʝ 

ʥʘʙʣʶʜʘʝʪʩʷ  ʚ  ʃʝʥʢʦʨʘʥʴ - ɸʩʪʘʨʠʥʩʢʦʡ ʟʦʥʝ.ɹʦʣʝʟʥʴ ʧʨʠ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʤʘʩʩʦʚʦʝ 

ʦʪʤʠʨʘʥʠʝ ʠ ʦʧʘʜʝʥʠʝ ʣʠʩʪʴʝʚ, ʯʪʦ ʦʩʣʘʙʣʷʝʪ ʧʨʠʨʦʩʪ ʤʦʣʦʜʳʭ ʧʦʙʝʛʦʚ ʠ ʩʥʠʞʘʝʪ ʫʨʦʞʘʡ ʮʠʪʨʫʩʦʚʳʭ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʬʠʪʦʧʘʪʦʣʦʛʠʠ ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʛʦ  ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ  

ʟʘɦʠʪʳ ʨʘʩʪʝʥʠʡ ( ʚ ʧʝʨʠʦʜ  2011-2015 ʛʛ.) 

ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʠʣʠ ʧʦʨʘʞʝʥʥʳʝ ʩʝʧʪʦʨʠʦʟʦʤ ʣʠʩʪʴʷ ʠ ʧʣʦʜʳ ʣʠʤʦʥʘ, ʤʘʥʜʘʨʠʥʘ, ʘʧʝʣʴʩʠʥʘ, 

ʩʦʙʨʘʥʥʳʝ ʠʟ ʥʘʩʘʞʜʝʥʠʡ ʮʠʪʨʫʩʦʚʳʭ ʚ ʃʝʥʢʦʨʘʥ-ɹɸʩʪʘʨʠʥʩʢʦʡ ʟʦʥʝ. 

ʉʙʦʨ ʧʦʨʘʞʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʦʩʫʱʝʩʪʚʣʷʣʠ ʚʦ ʚʨʝʤʷ ʤʘʨʰʨʫʪʥʳʭ ʦʙʩʣʝʜʦʚʘʥʠʡ ʥʘʩʘʞʜʝʥʠʡ ʮʠʪʨʫʩʦʚʳʭ ʢʫʣʴʪʫʨ ʚ 

ʃʝʥʢʦʨʘʥ-ɹɸʩʪʘʨʠʥʩʢʦʡ ʟʦʥʝ. ʇʣʘʥʠʨʦʚʘʣʠ ʤʘʨʰʨʫʪ ʪʘʢ, ʯʪʦʙʳ ʚʩʷ ʪʝʨʨʠʪʦʨʠʷ ʙʳʣʘ ʨʘʚʥʦʤʝʨʥʦ ʦʙʩʣʝʜʦʚʘʥʘ. 

ʀʥʬʝʢʮʠʦʥʥʳʡ ʤʘʪʝʨʠʘʣ ʩʦʙʠʨʘʣʠ ʠʟ ʬʝʨʤʝʨʩʢʠʭ ʠ ʧʨʠʫʩʘʜʝʙʥʳʭ ʭʦʟʷʡʩʪʚʘʭ ʚ ʩʦʦʪʚʝʩʪʚʠʠ ʩ ʤʝʪʦʜʠʯʝʩʢʠʤʠ 

ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ [2]. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʠʟ ʩʦʙʨʘʥʥʳʭ ʦʙʨʘʟʮʦʚ ʛʦʪʦʚʠʣʠ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ. ɼʣʷ ʪʦʯʥʦʛʦ 

ʦʧʨʝʜʝʣʝʥʠʷ ʚʠʜʘ ʧʘʪʦʛʝʥʘ ʥʝʦʙʭʦʜʠʤʦ ʚʳʜʝʣʝʥʠʝ ʝʛʦ ʚ ʯʠʩʪʫʶ ʢʫʣʴʪʫʨʫ. ɼʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʢʫʣʴʪʫʨʳ ʜʦʩʪʘʪʦʯʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʨʪʦʬʝʣʴʥʦ-ʛʣʶʢʦʟʥʳʡ ʘʛʘʨ, ʢʦʪʦʨʳʡ  ʧʦʟʚʦʣʷʝʪ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʚʳʜʝʨʞʠʚʘʪʴ ʢʫʣʴʪʫʨʫ ʛʨʠʙʘ ʚ 

ʩʪʘʙʠʣʴʥʳʭ ʫʩʣʦʚʠʷʭ, ʥʝ ʠʩʪʦʱʘʷ ʝʛʦ. ʄʠʢʦʣʦʛʠʯʝʩʢʫʶ ʵʢʩʧʝʨʪʠʟʫ ʦʩʫʱʝʩʪʚʣʷʣʠ, ʧʦʣʴʟʫʷʩʴ ʦʧʨʝʜʝʣʠʪʝʣʷʤʠ ʛʨʠʙʦʚ 

ʧʦ ʄ.ʅ.ʇʠʜʦʧʣʠʯʢʦ. ʆʮʝʥʢʫ ʧʦ ʢʫʣʴʪʫʨʘʣʴʥʦ-ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ ʧʨʦʚʦʜʠʣʠ ʥʘ     30-ʳʡ  ʜʝʥʴ, ʦʪʤʝʯʘʣʠ 

ʨʘʟʤʝʨ, ʭʘʨʘʢʪʝʨ ʩʪʨʦʝʥʠʷ, ʦʢʨʘʩʢʫ  ʢʦʣʦʥʠʡ  ʠ  ʠʥʪʝʥʩʠʚʥʦʩʪʴ  ʩʧʦʨʫʣʷʮʠʠ  ʛʨʠʙʘ.[3,4] 

ʆʧʳʪʳ ʧʦ ʠʟʫʯʝʥʠʶ ʤʦʨʬʦ-ʢʫʣʴʪʫʨʘʣʴʥʳʭ ʩʚʦʡʩʪʚ ʛʨʠʙʘ ʧʨʦʚʦʜʠʣʠ ʚ ʩʧʝʮʠʘʣʴʥʦ ʦʙʦʨʫʜʦʚʘʥʥʦʡ  ʣʘʙʦʨʘʪʦʨʠʠ 

ɸʟʅʀʀʉʂ ʠ ʯʘʷ. ɼʣʷ ʦʩʚʝʱʝʥʠʷ ʧʨʠʤʝʥʷʣʠ ʣʶʤʠʥʝʩʮʝʥʪʥʳʝ ʣʘʤʧʳ ʃɺ-8 ʠ ʵʨʠʪʝʤʥʳʝ ʣʘʤʧʳ ʃʕ-30. ɻʨʠʙʳ ʨʦʜʘ 

Septoria ʭʦʨʦʰʦ ʨʘʩʪʫʪ ʠ ʦʙʨʘʟʫʶʪ ʩʧʦʨʳ ʥʘ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ.ʕʪʫ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʣʷ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʚʠʜʦʚ ʠ ʠʟʫʯʝʥʠʷ ʠʭ ʢʫʣʴʪʫʨʘʣʴʥʦ-ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ. ɺ ʢʘʯʝʩʪʚʝ ʧʠʪʘʪʝʣʴʥʦʛʦ 

ʩʫʙʩʪʨʘʪʘ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʛʨʠʙʘ ʠ ʠʟʫʯʝʥʠʷ ʤʦʨʬʦʣʦʛʦ-ʢʫʣʴʪʫʨʘʣʴʥʳʭ ʧʨʠʟʥʘʢʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʘʨʪʦʬʝʣʴʥʦ-

ʛʣʶʢʦʟʥʳʡ ʘʛʘʨ. ʇʨʠ ʠʟʫʯʝʥʠʡ ʤʦʨʬʦʣʦʛʦ-ʢʫʣʴʪʫʨʘʣʴʥʳʭ ʧʨʠʟʥʘʢʦʚ ʛʨʠʙʘ ʧʨʦʚʦʜʠʣʠ ʘʥʘʣʠʟ ʢʦʣʦʥʠʡ ʧʦ ʪʨʝʤ 

ʦʩʥʦʚʥʳʤ ʢʨʠʪʝʨʠʷʤ: 

ʋ 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 8 (50) ǐ ʏʘʩʪʴ 2 ǐ ɸʚʛʫʩʪ 

 

7 

 

-ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ ʢʦʣʦʥʠʡ ʥʘ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ; 

-ʚʥʝʰʥʠʡ ʚʠʜ ʠ ʩʪʨʦʝʥʠʝ ʢʦʣʦʥʠʡ 

ʇʨʝʜʩʪʘʚʣʝʥʳ  ʨʝʟʫʣʴʪʘʪʳ  ʠʟʫʯʝʥʠʷ  ʤʦʨʬʦ - ʢʫʣʴʪʫʨʘʣʴʥʳʭ  ʧʨʠʟʥʘʢʦʚ  ʛʨʠʙʦʚ  ʨʦʜʘ     Septoria ʪʝʨʨʠʪʦʨʠʡ  

ʃʝʥʢʦʨʘʥ-ɹɸʩʪʘʨʠʥʩʢʦʡ ʟʦʥʳ, ʚʳʨʘʱʝʥʥʳʭ ʥʘ ʢʘʨʪʦʬʝʣʴʥʦ - ʛʣʶʢʦʟʥʦʤ ʘʛʘʨʝ. 

ʉ ʦʙʝʠʭ ʩʪʦʨʦʥ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʣʠʩʪʴʝʚ ʣʠʤʦʥʘ  ʧʦʷʚʣʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʧʦ ʨʘʟʤʝʨʫ ʩʝʨʦ - ʢʦʨʠʯʥʝʚʳʝ  ʠʣʠ  ʨʞʘʚʳʝ 

ʧʷʪʥʘ ʩ ʞʝʣʪʦʡ ʢʘʡʤʦʡ ʥʝʧʨʘʚʠʣʴʥʦʡ ʬʦʨʤʳ. ɺ ʮʝʥʪʨʝ ʧʷʪʝʥ ʩ ʚʝʨʭʥʝʡ ʩʪʦʨʦʥʳ ʣʠʩʪʘ (ʧʦʜ ʝʧʠʜʝʨʤʠʩʦʤ) 

ʥʘʙʣʶʜʘʶʪʩʷ ʯʝʨʥʳʝ ʪʦʯʢʠ - ʧʠʢʥʠʜʳ ʛʨʠʙʘ. ʇʠʢʥʠʜʳ ʰʘʨʦʚʠʜʥʳʝ ʠʣʠ ʛʨʫʰʝʚʠʜʥʦʡ ʬʦʨʤʳ. ʉ ʧʝʨʝʜʥʝʡ ʩʪʦʨʦʥʳ 

ʧʠʢʥʠʜ ʠʤʝʶʪʩʷ ʫʟʢʠʝ ʱʝʣʠ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʚʳʭʦʜʫ ʩʧʦʨ ʥʘʨʫʞʫ. ɺʳʭʦʜʫ ʩʧʦʨ ʠʟ ʧʠʢʥʠʜ, ʘʪʘʢʞʝ ʠʭ ʧʨʦʨʘʩʪʘʥʠʶ 

ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʳʨʘʷ ʧʦʛʦʜʘ (ʜʦʞʜʠ, ʪʫʤʘʥʳ)  ʠʣʠ ʚʳʩʦʢʘʷ  ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ 85-90%. ʅʝʩʤʦʪʨʷ 

ʥʘ ʪʦ, ʯʪʦ ʧʠʢʥʠʜʳ ʰʘʨʦʚʠʜʥʦʡ ʬʦʨʤʳ, ʥʦ ʩ ʚʝʨʭʥʝʡ ʩʪʦʨʦʥʳ  ʚʜʘʚʣʝʥʥʳʝ. ɺʥʫʪʨʠ ʧʠʢʥʠʜʠʷ ʥʘʭʦʜʷʪʩʷ ʫʜʣʠʥʝʥʳʝ, 

ʥʠʪʝʚʠʜʥʳʝ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʧʦʧʝʨʝʯʥʳʤʠ ʧʝʨʝʛʦʨʦʜʢʘʤʠ ʧʠʢʥʠʩʧʦʨʳ ʛʨʠʙʘ. ʅʘʤʠ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʨʘʟʤʝʨʳ 

ʧʠʢʥʠʜʠ ʛʨʠʙʘ, ʚʟʷʪʳʝ ʩ ʣʠʩʪʴʝʚ ʣʠʤʦʥʘ    200-280 ʤʢʤ, ʘ ʨʘʟʤʝʨʳ ʧʠʢʥʠʜ ʚʟʷʪʳʭ  ʠʟ ʠʩʢʫʩʪʚʝʥʥʦʡ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ 

ʏʘʧʝʢʘ ʙʳʣʦ 175-230 ʤʢʤ. ʉʧʦʨʳ ʰʘʨʦʚʠʜʥʳʝ ʩ 3 - 4 ʧʝʨʝʛʦʨʦʜʢʘʤʠ, ʨʘʟʤʝʨʦʤ 70 - 80 ʭ 2,5 - 3 ʤʢʤ. ʉʝʧʪʦʨʠʦʟ  

ʚʩʪʨʝʯʘʝʪʩʷ  ʚʦ ʚʩʝʭ ʮʠʪʨʫʩʦʚʳʭ ʭʦʟʷʡʩʪʚʘʭ ʃʝʥʢʦʨʘʥ-ɹ ɸʩʪʘʨʠʥʩʢʦʡ  ʟʦʥʳ. ʇʨʠ  ʩʠʣʴʥʦʤ  ʧʦʨʘʞʝʥʠʠ ʣʠʩʪʴʷ  

ʟʘʩʳʭʘʶʪ  ʠ  ʦʧʘʜʘʶʪ. ʆʧʪʠʤʘʣʴʥʳʝ  ʫʩʣʦʚʠʷ  ʜʣʷ  ʨʘʟʚʠʪʠʷ  ʛʨʠʙʘ  ʚ ʧʨʝʜʝʣʘʭ ʪʝʤʧʝʨʘʪʫʨʳ 20-22Áʉ. ʅʠ ʚ ʦʜʥʦʤ 

ʦʧʨʝʜʝʣʠʪʝʣʝ ʛʨʠʙʦʚ ʤʳ ʥʝ ʚʩʪʨʝʪʠʣʠ  ʥʘʡʜʝʥʥʳʡ  ʥʘʤʠ ʚʠʜ ʛʨʠʙʘ, ʧʦʵʪʦʤʫ ʧʝʨʝʜ ʨʦʜʦʤ ʛʨʠʙʘ ʫʢʘʟʳʚʘʝʤ  Sp, ʯʪʦ  

ʵʪʦʪ ʚʠʜ, ʚʧʝʨʚʳʝ ʦʧʠʩʳʚʘʝʪʩʷ ʥʘʤʠ. ʇʨʦʚʝʜʝʥʥʳʤʠ ʥʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʚʦʟʙʫʜʠʪʝʣʠ ʩʝʧʪʦʨʠʦʟʘ 

ʮʠʪʨʫʩʦʚʳʭ ʢʫʣʴʪʫʨ ʯʘʱʝ ʩʦʭʨʘʥʷʶʪʩʷ ʥʘ ʧʦʨʘʞʝʥʥʳʭ ʣʠʩʪʴʷʭ ʧʠʢʥʠʜʘʤʠ ʩ ʧʠʢʥʦʩʧʦʨʘʤʠ. ʅʘ ʢʦʞʫʨʝ ʙʦʣʴʥʳʭ 

ʧʣʦʜʦʚ ʧʦʷʚʣʷʶʪʩʷ ʤʝʣʢʠʝ ʩʫʭʠʝ ʦʢʨʫʛʣʳʝ ʚʜʘʚʣʝʥʥʳʝ ʧʷʪʥʳʰʢʠ ʜʠʘʤʝʪʨʦʤ 1-2 ʤʤ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ  ʥʝ  ʥʠʞʝ ʩʣʦʷ 

ʬʣʘʚʝʜʦ. ʅʘʙʣʶʜʘʶʪʩʷ ʪʘʢʞʝ ʙʦʣʝʝ ʢʨʫʧʥʳʝ ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʳʝ ʨʘʩʧʣʳʚʯʘʪʳʝ ʧʷʪʥʘ ʜʠʘʤʝʪʨʦʤ 10 ʤʤ ʠ ʙʦʣʝʝ. ʅʘ 

ʥʝʢʦʪʦʨʳʭ ʧʷʪʥʘʭ ʧʦʷʚʣʷʶʪʩʷ ʧʠʢʥʠʜʳ ʚ ʚʠʜʝ ʯʝʨʥʳʭ ʪʦʯʝʢ. ʊʘʢʠʝ ʧʷʪʥʘ ʫʛʣʫʙʣʝʥʳ ʚ ʢʦʞʫʨʫ ʜʦ ʚʝʨʭʥʝʛʦ ʩʣʦʷ  

ʘʣʴʙʝʜʦ. ʆʥʠ  ʧʦʷʚʣʷʶʪʩʷ ʥʘ ʟʝʣʝʥʳʭ ʧʣʦʜʘʭ, ʥʦ ʩʪʘʥʦʚʷʪʩʷ  ʟʘʤʝʪʥʳʤʠ  ʧʨʠ  ʧʦʞʝʣʪʝʥʠʠ  ʢʦʞʫʨʳ. 

ɺʣʠʷʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʛʨʠʙʘ. Tʝʤʧʝʨʘʪʫʨʘ ʷʚʣʷʝʪʩʷ  ʦʜʥʠʤ ʠʟ ʬʘʢʪʦʨʦʚ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ 

ʠʣʠ ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʨʘʟʚʠʪʠʝ ʛʨʠʙʦʚ. ɻʨʠʙʳ ʩʧʦʩʦʙʥʳ ʨʘʟʚʠʚʘʪʴʩʷ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ ʪʝʤʧʝʨʘʪʫʨʳ. ʈʦʩʪ ʤʥʦʛʠʭ 

ʠʟ ʥʠʭ ʥʘʯʠʥʘʝʪʩʷ ʧʨʠ 0-5Áʉ ʠ ʧʨʝʢʨʘʱʘʝʪʩʷ ʪʦʣʴʢʦ  ʧʨʠ  ʧʦʚʳʰʝʥʠʠ  ʪʝʤʧʝʨʘʪʫʨʳ  ʜʦ 35-40Áʉ, ʥʦ ʥʘʠʙʦʣʝʝ 

ʙʣʘʛʦʧʨʠʷʪʥʳ  ʜʣʷ  ʥʠʭ  20 - 30Áʉ. [5] 

ɼʣʷ  ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʨʘʟʚʠʪʠʝ ʛʨʠʙʘ ʢʫʩʦʯʢʠ ʤʠʮʝʣʠʷ ʩʝʷʣʠʩʴ ʥʘ ʘʛʘʨʠʟʦʚʘʥʥʦʤ ʧʠʚʥʦʤ ʩʫʩʣʝ ʚ 

ʯʘʰʢʘʭ ʇʝʪʨʠ ʠ  ʧʦʤʝʱʘʣʠʩʴ  ʚ  ʧʦʣʠʪʝʨʤʦʩʪʘʪ  ʧʨʠ  ʨʘʟʣʠʯʥʦʡ  ʪʝʤʧʝʨʘʪʫʨʝ  0, 3, 5, 8, 10,12, 15, 18, 20, 22, 24, 26, 28, 

30, 35  ʠ  40Áʉ. ʅʘʙʣʶʜʝʥʠʷ  ʟʘ  ʨʦʩʪʦʤ  ʠ  ʨʘʟʚʠʪʠʝʤ ʛʨʠʙʘ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʥʘ ʢʘʞʜʳʡ ʚʪʦʨʦʡ ʜʝʥʴ  ʩ ʠʟʤʝʨʝʥʠʝʤ 

ʜʠʘʤʝʪʨʘ ʢʦʣʦʥʠʠ. ʈʝʟʫʣʴʪʘʪʳ  ʥʘʙʣʶʜʝʥʠʡ  ʧʨʠʚʦʜʷʪʩʷ  ʚ  ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1 ï ɺʣʠ̫ʥʠʝ  ʨʘʟʥʦʡ  ʪʝʤʧʝʨʘʪʫʨʳ  ʥʘ  ʨʦʩʪ  ʠ  ʨʘʟʚʠʪʠʝ ʛʨʠʙʘ  Septoria  sp. 

ˉˉ ʧʧ ʊʝʤʧʝʨʘʪʫʨʘ 

Áʉ 

ɼʠʘʤʝʪʨ ʢʦʣʦʥʠʡ ʚ ʤʤ 

ʯʝʨʝʟ 45 ʜʥʝʡ 

1 0 ʅʝ ʨʘʟʚʠʣʩʷ 

2 3 4.0 

3 5 5.5 

4 8 6.5 

5 10 8.5 

6 12 10.0 

7 15 12.0 

8 18 16.5 

9 20 22,0 

10 22 26.0 

11 24 14.0 

12 26 10.5 

13 28 5.0 

14 30 2.0 

15 35 ʈʘʟʚʠʪʠʝ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ 

16 40 ʈʘʟʚʠʪʠʝ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ 

           

ʀʩʩʣʝʜʦʚʘʥʠʷ  ʧʦʢʘʟʘʣʠ , ʯʪʦ  ʛʨʠʙ  ʥʘʯʠʥʘʝʪ  ʨʘʟʚʠʪʠʝ  ʧʨʠ  ʪʝʤʧʝʨʘʪʫʨʝ  +3Áʉ. ʇʨʠ  ʚʦʟʨʘʩʪʘʥʠʠ  ʪʝʤʧʝʨʘʪʫʨʳ  

ʨʦʩʪ ʛʨʠʙʘ  ʧʨʦʪʝʢʘʝʪ  ʠʥʪʝʥʩʠʚʥʦ  ʠ  ʜʦʩʪʠʛʘʝʪ  ʤʘʢʩʠʤʫʤʘ  ʧʨʠ 20-22Áʉ. ʇʨʠ  ʜʘʣʴʥʝʡʰʝʤ  ʧʦʚʳʰʝʥʠʠ   

ʪʝʤʧʝʨʘʪʫʨʳ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ  ʤʠʮʝʣʠʷ  ʧʦʩʪʝʧʝʥʥʦ ʩʥʠʞʘʝʪʩʷ ʠ  ʧʨʠ  35Áʉ  ʚʦʚʩʝ  ʧʨʝʢʨʘʱʘʝʪʩʷ. ʇʦʣʫʯʝʥʥʳʝ  ʜʘʥʥʳʝ  

ʛʦʚʦʨʷʪ  ʦ  ʪʦʤ, ʯʪʦ ʜʣʷ  ʨʘʟʚʠʪʠʷ  ʛʨʠʙʘ  ʤʠʥʠʤʫʤʦʤ  ʷʚʣʷʝʪʩʷ  0ð5Áʉ; ʦʧʪʠʤʫʤʦʤ  20ð22 Áʉ  ʠ ʤʘʢʩʠʤʫʤʦʤ 35ð

40Áʉ. ʆʪʢʣʦʥʝʥʠʝ ʚʳʰʝ ʠ ʥʠʞʝ ʦʧʪʠʤʫʤʘ ʟʘʤʝʜʣʷʝʪ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʛʨʠʙʘ, ʘ ʧʦʚʳʰʝʥʥʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ 40Áʉ ʚʦʦʙʱʝ  ʧʨʠʦʩʪʘʥʘʚʣʠʚʘʝʪ. ʊʘʢʠʝ  ʞʝ  ʨʝʟʫʣʴʪʘʪʳ  ʧʦʣʫʯʝʥʳ ʧʨʠ ʧʨʦʨʘʩʪʘʥʠʠ  ʩʧʦʨ  ʧʨʠ  ʪʝʭ  ʞʝ  

ʪʝʤʧʝʨʘʪʫʨʘʭ. 

 ɺʣʠʷʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʛʨʠʙʘ. ɼʣʷ  ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ ʚʣʘʞʥʦʩʪʠ ʥʘʤʠ 

ʙʳʣ ʧʦʩʪʘʚʣʝʥ ʦʧʳʪ ʧʦ ʤʝʪʦʜʫ  ɽʩʝʣʴʜʠʥʘ ʠ ʐʘʨʘʙʘʰʘ (1959)  ʚ ʜʝʚʷʪʠ ʚʘʨʠʘʥʪʘʭ ʪʨʝʭʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ. ɼʣʷ 

ʚʳʷʩʥʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʡ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ ʜʣʷ ʧʨʦʨʘʩʪʘʥʠʷ ʩʧʦʨʳ ʛʨʠʙʘ Septoria sp. ʧʨʦʨʘʱʠʚʘʣʠʩʴ ʚ 

ʢʘʧʝʣʴʥʦʞʠʜʢʦʡ  ʚʣʘʛʝ  ʠ  ʧʨʠ  100,  95,  90,  85, 80, 75, 70, 65, 60 ʠ 40  ʦʪʥʦʩʠʪʝʣʴʥʦʡ  ʚʣʘʞʥʦʩʪʠ  ʚʦʟʜʫʭʘ.  

ʅʘʙʣʶʜʝʥʠʷ ʟʘ ʨʦʩʪʦʤ ʠ  ʨʘʟʚʠʪʠʝʤ  ʛʨʠʙʘ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʢʘʞʜʳʡ ʪʨʝʪʠʡ  ʜʝʥʴ. ʂʘʢ  ʧʦʢʘʟʳʚʘʶʪ  ʨʝʟʫʣʴʪʘʪʳ  

ʦʧʳʪʘ  ʤʘʢʩʠʤʘʣʴʥʦʝ ʧʨʦʨʘʩʪʘʥʠʝ  ʩʧʦʨ ʙʳʣʦ ʚ  ʢʘʧʝʣʴʥʦ - ʞʠʜʢʦʡ  ʚʣʘʛʝ  80-100 %  ʦʪʥʦʩʠʪʝʣʴʥʦʡ  ʚʣʘʞʥʦʩʪʠ. ʇʨʠ  



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 8 (50) ǐ ʏʘʩʪʴ 2 ǐ ɸʚʛʫʩʪ 

 

8 

 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʠʟʢʦʡ  60-75%  ʚʣʘʞʥʦʩʪʠ ʨʦʩʪ  ʠ   ʨʘʟʚʠʪʠʝ  ʛʨʠʙʘ ʧʨʦʪʝʢʘʝʪ  ʚʝʩʴʤʘ  ʤʝʜʣʝʥʥʦ, ʘ  ʧʨʠ  40 %  

ʚʣʘʞʥʦʩʪʠ ʧʨʦʨʘʩʪʘʥʠʝ  ʩʧʦʨ ʥʝ ʧʦʣʫʯʝʥʦ. ʈʝʟʫʣʴʪʘʪʳ  ʥʘʙʣʶʜʝʥʠʡ  ʧʨʠʚʦʜʷʪʩʷ  ʚ ʪʘʙʣʠʮʝ 2. 

 

Tʘʙʣʠʮʘ 2 ï ɺʣʠʷʥʠʝ  ʦʪʥʦʩʠʪʝʣʴʥʦʡ  ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʛʨʠʙʘ  Septoria  sp. 

ɺʣʘʞʥʦʩʪʴ 

ʚ % 

 

ɼʠʘʤʝʪʨ ʢʦʣʦʥʠʠ ʚ ʤʤ ʯʝʨʝʟ 

15  ʜʥʝʡ 

ɼʠʘʤʝʪʨ  ʢʦʣʦʥʠʠ  ʚ ʤʤ ʯʝʨʝʟ  45 

ʜʥʝʡ 

40 ʈʘʟʚʠʪʠʝ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ ʈʘʟʚʠʪʠʝ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ 

60 1.5 3.0 

65 2.5 4.0 

70 7.0 9.0 

75 12.0 18.0 

80 18.0 25.0 

85 22.0 28.0 

90 24.0 30.0 

95 26.0 32.0 

100 28.0 34.0 

 

ɺʣʠʷʥʠʝ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜ  ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʛʨʠʙʘ. ʇʨʠ  ʠʟʫʯʝʥʠʠ   ʨʦʩʪʘ  ʠ   ʨʘʟʚʠʪʠʷ  ʛʨʠʙʘ  ʥʘ  ʨʘʟʣʠʯʥʳʭ  

ʧʠʪʘʪʝʣʴʥʳʭ  ʩʨʝʜʘʭ  ʧʨʠ ʧʦʩʪʦʷʥʥʦʡ  ʪʝʤʧʝʨʘʪʫʨʝ  25Áʉ  ʥʘʤʠ  ʧʦʣʫʯʝʥʳ  ʩʣʝʜʫʶʱʠʝ  ʨʝʟʫʣʴʪʘʪʳ. ʉ  ʮʝʣʴʶ  

ʠʟʫʯʝʥʠʷ   ʢʫʣʴʪʫʨʘʣʴʥʳʭ  ʩʚʦʡʩʪʚ  ʛʨʠʙ  Septoria  sp. ʚʳʨʘʱʠʚʘʣʩʷ ʥʘ ʨʘʟʥʳʭ ʩʫʙʩʪʨʘʪʘʭ. ʀʟ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʩʨʝʜ  

ʙʳʣʘ  ʚʟʷʪʘ  ʩʨʝʜʘ  ʏʘʧʝʢ - ʜʦʢʩʘ,  ʏʘʧʝʢʘ  ʠ   ɺʘʢʩʤʝʥʘ,  ʦʪʚʘʨʳ   ʨʠʩʘ, ʢʘʨʪʦʬʝʣʷ, ʤʦʨʢʦʚʠ.  ʀʟ  ʦʨʛʘʥʠʯʝʩʢʠʭ  ʩʨʝʜ  

ʠʩʧʳʪʳʚʘʣʠʩʴ:  ʛʣʶʢʦʟʥʘʷ  ʠ  ʛʣʶʢʦʟʥʦ-ʧʝʧʪʦʥʦʚʘʷ  ʩʨʝʜʘ. ɺʦʟʙʫʜʠʪʝʣʴ   ʩʝʧʪʦʨʠʦʟʘ   ʣʠʤʦʥʘ   ʛʨʠʙ  Septoria  sp.  ʥʘ  

ʚʩʝʭ  ʠʩʧʳʪʘʥʥʳʭ  ʩʨʝʜʘʭ   ʨʘʟʚʠʚʘʝʪʩʷ  ʥʝʦʜʠʥʘʢʦʚʦ.   ʀʟ  ʨʘʩʪʠʪʝʣʴʥʳʭ  ʦʪʚʘʨʦʚ  ʠʩʧʳʪʳʚʘʣʠʩʴ   ʦʪʚʘʨ  ʣʠʩʪʴʝʚ  

ʘʧʝʣʴʩʠʥʘ, ʚʝʪʦʢ  ʤʘʥʜʘʨʠʥʘ, ʘʧʝʣʴʩʠʥʘ, ʩʦʢ  ʧʣʦʜʦʚ  ʘʧʝʣʴʩʠʥʘ. 

ʈʘʩʪʠʪʝʣʴʥʳʝ ʦʪʚʘʨʳ   ʧʨʠʛʦʪʦʚʣʷʣʠʩʴ   ʪʘʢ:  ʥʘ 1 ʣʠʪʨ  ʚʦʜʳ  ʙʨʘʣʦʩʴ 100 ʛ  ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ  ʯʘʩʪʠ  ʨʘʩʪʝʥʠʷ, 

ʠʟʤʝʣʴʯʘʣʘʩʴ, ʢʠʧʷʪʠʣʘʩʴ ʚ ʪʝʯʝʥʠʝ ʦʜʥʦʛʦ ʯʘʩʘ, ʧʦʩʣʝ ʯʝʛʦ ʧʨʝʞʥʠʡ ʦʙʲʝʤ ʚʦʜʳ ʚʦʩʩʪʘʥʘʚʣʠʚʘʣʩʷ. ɿʘʪʝʤ ʦʪʚʘʨ 

ʬʠʣʴʪʨʦʚʘʣʩʷ, ʨʘʟʣʠʚʘʣʩʷ ʚ ʢʦʣʙʳ ʕʨʣʝʥʤʝʡʝʨʘ ʠ ʩʪʝʨʠʣʠʟʦʚʘʣʩʷ  ʚ  ʪʝʢʫʱʝʤ  ʧʘʨʝ. 

ʀʟ  ʩʠʥʪʝʪʠʯʝʩʢʠʭ  ʩʨʝʜ  ʛʨʠʙ  Septoria sp.  ʭʦʨʦʰʦ  ʨʘʟʚʠʚʘʝʪʩʷ  ʥʘ ʩʨʝʜʝ ʏʘʧʝʢʘ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ, ʧʦ - ʚʠʜʠʤʦʤʫ, 

ʩʦʜʝʨʞʘʥʠʝʤ  ʢʦʤʧʣʝʢʩʘ  ʤʠʥʝʨʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʩʨʝʜʘʭ. ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʙʳʣʦ  ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ  

ʧʠʢʥʠʜʠʠ  ʛʨʠʙʘ  ʥʘ  ʩʨʝʜʝ  ʏʘʧʝʢ - ʜʦʢʩʘ    ʧʦʷʚʠʣʠʩʴ  ʥʘ 26-ʦʡ,  ʏʘʧʝʢʘ  ʥʘ   24-ʳʡ  ʜʝʥʴ. ɻʨʠʙ  ʪʘʢʞʝ  ʭʦʨʦʰʦ  

ʨʘʟʚʠʚʘʝʪʩʷ  ʥʘ  ʛʣʶʢʦʟʥʦʡ ʠ ʛʣʶʢʦʟʥʦ - ʧʝʧʪʦʥʦʚʦʡ ʩʨʝʜʝ. ʕʪʠ ʜʘʥʥʳʝ  ʩʦʚʧʘʜʘʶʪ ʩ ʣʠʪʝʨʘʪʫʨʥʳʤʠ ʩʚʝʜʝʥʠʷʤʠ ʦ 

ʪʦʤ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʛʨʠʙʦʚ ʭʦʨʦʰʦ ʨʘʟʚʠʚʘʝʪʩʷ  ʥʘ  ʧʠʪʘʪʝʣʴʥʳʭ  ʩʨʝʜʘʭ  ʩʦʜʝʨʞʘʱʠʭ  ʛʣʶʢʦʟʫ ʠ ʜʨʫʛʠʝ ʧʨʦʩʪʳʝ 

ʩʘʭʘʨʘ, ʩʭʦʞʠʝ ʩ ʛʣʶʢʦʟʦʡ.  ʅʘ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʪʚʘʨʘʭ, ʛʜʝ ʛʨʠʙ ʦʯʝʥʴ  ʧʣʦʭʦ ʨʘʟʚʠʚʘʝʪʩʷ ʟʘʜʝʨʞʘʥʠʝ ʨʦʩʪʘ ʛʨʠʙʘ ʥʘ 

ʥʠʭ, ʚʠʜʠʤʦ, ʧʨʦʠʩʭʦʜʠʪ ʠʟ-ʟʘ ʥʘʣʠʯʠʷ ʚ ʥʠʭ ʜʫʙʠʣʴʥʳʭ  ʚʝʱʝʩʪʚ.  ʍʦʨʦʰʝʝ  ʨʘʟʚʠʪʠʝ ʛʨʠʙʘ  ʥʘ  ʦʪʚʘʨʝ  ʤʦʨʢʦʚʠ  ʠ  

ʚʳʪʷʞʢʝ  ʧʣʦʜʦʚ  ʘʧʝʣʴʩʠʥʘ ʩʣʝʜʫʝʪ ʦʙʲʷʩʥʠʪʴ  ʥʘʣʠʯʠʝʤ ʚ  ʥʠʭ  ʨʦʩʪʦʚʳʭ  ʚʝʱʝʩʪʚ  ʠ  ʨʘʟʥʳʭ  ʚʠʪʘʤʠʥʦʚ. 

ɺʳʷʩʥʠʣʦʩʴ,  ʯʪʦ   ʧʦʜ   ʚʣʠʷʥʠʝʤ  ʧʠʪʘʪʝʣʴʥʳʭ  ʩʨʝʜ  ʤʝʥʷʝʪʩʷ  ʦʢʨʘʩʢʘ  ʢʦʣʦʥʠʠ, ʭʘʨʘʢʪʝʨ  ʠ  ʠʥʪʝʥʩʠʚʥʦʩʪʴ  

ʨʦʩʪʘ, ʚʨʝʤʷ  ʦʙʨʘʟʦʚʘʥʠʷ  ʧʣʦʜʦʥʦʰʝʥʠʷ, ʫʢʘʟʳʚʘʶʱʠʝ ʥʘ ʣʘʙʠʣʴʥʦʩʪʴ  ʛʨʠʙʘ ʠ ʝʛʦ ʩʧʦʩʦʙʥʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ  

ʚʥʫʪʨʠʚʠʜʦʚʳʭ ʬʦʨʤ ʠ ʨʘʩ ʩ ʨʘʟʣʠʯʥʦʡ  ʩʪʝʧʝʥʴʶ ʧʘʪʦʛʝʥʥʦʩʪʠ. 

ʈʝʘʢʮʠʷ ʩʨʝʜʳ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʬʘʢʪʦʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʚʦʟʤʦʞʥʦʩʪʴ  ʧʦʨʘʞʝʥʠʷ ʛʨʠʙʘʤʠ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʚʠʜʦʚ ʠʣʠ ʦʨʛʘʥʦʚ ʨʘʩʪʝʥʠʡ, ʟʘʩʝʣʝʥʠʷ ʠʤʠ ʨʘʟʣʠʯʥʳʭ ʧʨʠʨʦʜʥʳʭ ʩʫʙʩʪʨʘʪʦʚ, ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ, 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

ɺ  ʦʪʥʦʰʝʥʠʠ   ʨʝʘʢʮʠʠ   ʧʠʪʘʪʝʣʴʥʳʭ  ʩʨʝʜ, ʛʨʠʙ  Septoria sp.  ʤʘʣʦʪʨʝʙʦʚʘʪʝʣʝʥ: ʦʥ  ʨʘʩʪʝʪ ʢʘʢ ʧʨʠ ʨʅ 4,0, ʪʘʢ ʠ 

ʧʨʠ ʨʅ 9,4. ʆʧʪʠʤʘʣʴʥʳʤʠ  ʧʦʢʘʟʘʪʝʣʷʤʠ  ʨʝʘʢʮʠʠ  ʩʨʝʜʳ ʷʚʣʷʶʪʩʷ ʨʅ 4,8ð 6,2, ʚ ʧʨʝʜʝʣʘʭ  ʢʦʪʦʨʳʭ  ʥʘʭʦʜʠʪʩʷ  ʠ  

ʨʅ   ʨʘʩʪʝʥʠʷ-ʭʦʟʷʠʥʘ;  ʧʨʠ  ʨʅ  2,7  ʛʨʠʙ  ʥʝ  ʨʘʩʪʝʪ, ʘ  ʧʨʠ  ʨʅ  9,4  ʥʝ  ʧʨʝʢʨʘʱʘʝʪ  ʨʦʩʪʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʚʳʰʝʧʨʠʚʝʜʝʥʥʳʭ ʜʘʥʥʳʭ ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ: 

1. ɼʣʷ  ʥʦʨʤʘʣʴʥʦʛʦ  ʨʦʩʪʘ  ʠ  ʨʘʟʚʠʪʠʷ  ʛʨʠʙʘ Septoria sp. ʤʠʥʠʤʘʣʴʥʦʡ ʷʚʷʝʪʩʷ ʪʝʤʧʝʨʘʪʫʨʘ 3Áʉ, ʦʧʪʠʤʘʣʴʥʦʡ  

20-22Áʉ  ʠ ʤʘʢʩʠʤʘʣʴʥʦʡ  30Áʉ.  

2. ɼʣʷ  ʨʦʩʪʘ  ʠ   ʨʘʟʚʠʪʠʷ  ʛʨʠʙʘ  ʦʙʷʟʘʪʝʣʴʥʘ  ʚʳʩʦʢʘʷ  ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ  ʚʦʟʜʫʭʘ  (80-100%),  ʚ  ʫʩʣʦʚʠʷʭ  

ʩʨʘʚʥʠʪʝʣʴʥʦ  ʥʠʟʢʦʡ  ʚʣʘʞʥʦʩʪʠ (60-70%)  ʛʨʠʙ  ʨʘʟʚʠʚʘʝʪʩʷ  ʩʣʘʙʦ, ʘ  ʧʨʠ  40%  ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ  

ʧʨʝʢʨʘʱʘʝʪ  ʨʘʟʚʠʪʠʝ. 

3. ɼʣʷ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʛʨʠʙʘ Septoria sp.  ʠʟ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʧʠʪʘʪʝʣʴʥʳʭ  ʩʨʝʜ  ʷʚʣʷʝʪʩʷ  ʩʨʝʜʘ  ʏʘʧʝʢʘ. 

ɿʥʘʥʠʝ  ʠʩʪʦʯʥʠʢʦʚ ʠʥʬʝʢʮʠʠ, ʘ ʪʘʢʞʝ ʘʛʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʶʱʠʭ ʨʘʟʚʠʪʠʶ ʛʨʠʙʘ, 

ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ ʫʩʣʦʚʠʝʤ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʟʘʱʠʪʥʳʭ  ʤʝʨʦʧʨʠʷʪʠʡ ʙʦʨʴʙʳ  ʩ ʙʦʣʝʟʥʷʤʠ ʮʠʪʨʫʩʦʚʳʭ  ʢʫʣʴʪʫʨ. 
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, ʈʘʯʝʚʩʢʘʷ ʆ.ɽ.

2
 

1
ɼʦʮʝʥʪ, ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, 

2
ʘʩʧʠʨʘʥʪ, 

ʌɻɸʆʋ ɺʆ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦè 

ɺʳʩʰʘʷ ʰʢʦʣʘ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʠ ʧʠʱʝʚʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ɹʀʆʊɽʍʅʆʃʆɻʀʗ ʅʀɿʂʆʃɸʂʊʆɿʅʓʍ ʄʆʃʆʏʅʆ-ʌʈʋʂʊʆɺʓʍ ɼɽʉɽʈʊʆɺ ʀ ʅɸʇʀʊʂʆɺ 

ʅɸ ʆʉʅʆɺɽ ʄʆʃʆʏʅʆʁ ʉʓɺʆʈʆʊʂʀ 

ɸʥʥʦʪʘʮʠʷ 
ʈʘʟʨʘʙʦʪʘʥʳ ʨʝʮʝʧʪʫʨʳ ʤʦʣʦʯʥʦ-ʬʨʫʢʪʦʚʳʭ ʜʝʩʝʨʪʦʚ ʠ ʥʘʧʠʪʢʦʚ ʥʘ ʙʘʟʝ ʤʦʣʦʯʥʦʡ ʩʳʚʦʨʦʪʢʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. ʇʫʪʝʤ ʩʢʚʘʰʠʚʘʥʠʷ ʤʦʣʦʢʘ ʨʘʟʣʠʯʥʳʤʠ ʟʘʢʚʘʩʢʘʤʠ ʧʦʣʫʯʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʦʙʨʘʟʮʳ ʤʦʣʦʯʥʦʡ 

ʩʳʚʦʨʦʪʢʠ. ʇʨʦʚʝʜʝʥʦ ʠʭ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ. ʋʩʪʘʥʦʚʣʝʥ ʦʙʨʘʟʝʮ ʤʦʣʦʯʥʦʡ 

ʩʳʚʦʨʦʪʢʠ ʩ ʥʘʠʙʦʣʝʝ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʣʘʢʪʦʟʳ. ʀʟʛʦʪʦʚʣʝʥʳ ʤʦʣʦʯʥʦ-ʬʨʫʢʪʦʚʳʝ ʥʘʧʠʪʢʠ ʠ ʜʝʩʝʨʪʳ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʣʦʯʥʦʡ ʩʳʚʦʨʦʪʢʠ ʩ ʧʦʥʠʞʝʥʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʣʘʢʪʦʟʳ ʠ ʠʩʩʣʝʜʦʚʘʥʳ ʧʦ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤ ʠ 

ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʣʦʯʥʘʷ ʩʳʚʦʨʦʪʢʘ, ʣʘʢʪʦʟʘ, ʤʦʣʦʯʥʦ-ʬʨʫʢʪʦʚʳʝ ʜʝʩʝʨʪʳ ʠ ʥʘʧʠʪʢʠ. 
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BIOTECHNOLOGY LOW -MILK -FRRUIT DESSERTS AND DRINKS  

ON THE BASIS OF MILK WHEY  

Abstract 
The compounding milk-fruit desserts and drinks based on whey industrial production. By fermentation of milk whey 

experimental samples prepared by various ferments. A study of their physico-chemical characteristics. Established pattern of 

whey with the most low-lactose. Made milk-fruit drinks and desserts using whey with reduced lactose and investigated by the 

organoleptic and physico-chemical parameters. 

Keywords: whey, lactose, dairy and fruit desserts and drinks. 

 

 ʪʨʫʜʘʭ ʤʥʦʛʠʭ ʚʨʘʯʝʡ ʜʘʣʝʢʦʛʦ ʧʨʦʰʣʦʛʦ ʠʤʝʶʪʩʷ ʩʚʝʜʝʥʠʷ ʦ ʣʝʯʝʙʥʳʭ ʩʚʦʡʩʪʚʘʭ ʤʦʣʦʯʥʦʡ ʩʳʚʦʨʦʪʢʠ. 

ʇʨʠʜʘʚʘʷ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʤʦʣʦʢʫ ʢʘʢ ʫʥʠʚʝʨʩʘʣʴʥʦʤʫ ʣʝʯʝʙʥʦʤʫ ʧʨʦʜʫʢʪʫ, ʫʞʝ ʚ ʪʝ ʚʨʝʤʝʥʘ ʚʨʘʯʠ 

ʧʦʥʠʤʘʣʠ, ʯʪʦ ʞʠʨ ʮʝʣʴʥʦʛʦ ʤʦʣʦʢʘ ʠ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʚ ʣʝʯʝʥʠʠ ʥʝʢʦʪʦʨʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʠʟʣʠʰʥʠʤ, 

ʤʝʰʘʶʱʠʤ ʥʦʨʤʘʣʴʥʦʤʫ ʣʝʯʝʥʠʶ ʠ ʚʳʟʜʦʨʦʚʣʝʥʠʶ. ɺ ʢʘʯʝʩʪʚʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʣʝʯʝʙʥʳʭ ʧʠʱʝʚʳʭ ʤʦʣʦʯʥʳʭ 

ʧʨʦʜʫʢʪʦʚ ʩʪʘʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʙʝʟʞʠʨʝʥʥʦʝ ʤʦʣʦʢʦ, ʤʦʣʦʯʥʫʶ ʩʳʚʦʨʦʪʢʫ, ʧʘʭʪʫ, ʘ ʪʘʢʞʝ ʧʨʦʜʫʢʪʳ ʥʘ ʠʭ ʦʩʥʦʚʝ, 

ʦʩʦʙʝʥʥʦ ʢʠʩʣʦʤʦʣʦʯʥʳʝ. ʄʦʣʦʯʥʘʷ ʩʳʚʦʨʦʪʢʘ ï ʥʘʠʤʝʥʝʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠ ʮʝʥʥʳʡ ʤʦʣʦʯʥʳʡ ʧʨʦʜʫʢʪ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ 

ʦʙʣʘʜʘʶʱʠʡ ʚʳʨʘʞʝʥʥʳʤ ʩʚʦʡʩʪʚʦʤ ʚʦʟʙʫʞʜʘʪʴ ʩʝʢʨʝʮʠʶ ʞʝʣʫʜʦʯʥʳʭ ʧʠʱʝʚʘʨʠʪʝʣʴʥʳʭ ʞʝʣʝʟ. ɹʣʘʛʦʜʘʨʷ ʥʘʣʠʯʠʶ 

ʚ ʥʝʡ ʣʝʛʢʦʫʩʚʦʷʝʤʳʭ ʦʨʛʘʥʠʟʤʦʤ ʙʝʣʢʦʚ, ʚʠʪʘʤʠʥʦʚ, ʫʛʣʝʚʦʜʦʚ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʤʦʣʦʯʥʘʷ ʩʳʚʦʨʦʪʢʘ 

ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʮʝʥʥʳʤ ʚ ʙʠʦʣʦʛʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʧʨʦʜʫʢʪʦʤ. ɺ XX ʚʝʢʝ ʧʨʦʚʝʜʝʥʳ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʢʣʠʥʠʯʝʩʢʠʝ ʨʘʙʦʪʳ (ʏʝʨʥʠ, ʂʝʣʣʝʨ, ʈʝʥʦ, ʄʦʨ, ɻʘʨʩʦʥ, ɹʘʢʤʝʡʩʪʝʨ, ʃʝʨʭ ʠ ʜʨ.), ʢʦʪʦʨʳʝ 

ʜʦʢʘʟʘʣʠ, ʯʪʦ ʩʳʚʦʨʦʪʢʘ ʦʢʘʟʳʚʘʝʪ ʥʝ ʪʦʣʴʢʦ ʛʠʛʠʝʥʠʯʝʩʢʦʝ, ʥʦ ʠ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ. 

ʄʦʣʦʯʥʘʷ ʩʳʚʦʨʦʪʢʘ ʦʪʥʦʩʠʪʩʷ ʢ ʮʝʥʥʦʤʫ ʧʠʱʝʚʦʤʫ ʩʳʨʴʶ, ʠʟ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʨʘʟʣʠʯʥʳʝ ʤʦʣʦʯʥʳʝ 

ʧʨʦʜʫʢʪʳ ʠ ʧʦʣʫʬʘʙʨʠʢʘʪʳ. ʇʦʣʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʩʝʭ ʝʸ ʢʦʤʧʦʥʝʥʪʦʚ ʧʦʟʚʦʣʷʝʪ ʚʳʨʘʙʘʪʳʚʘʪʴ ʧʨʦʜʫʢʪʳ ʥʝ ʪʦʣʴʢʦ 

ʜʣʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ, ʥʦ ʠ ʜʣʷ ʜʣʠʪʝʣʴʥʦʛʦ ʭʨʘʥʝʥʠʷ. ɸʩʩʦʨʪʠʤʝʥʪ ʧʨʦʜʫʢʪʦʚ ʠʟ ʤʦʣʦʯʥʦʡ ʩʳʚʦʨʦʪʢʠ 

ʥʘʩʯʠʪʳʚʘʝʪ ʙʦʣʝʝ 1000 ʥʘʠʤʝʥʦʚʘʥʠʡ ʠ ʧʦʩʪʦʷʥʥʦ ʨʘʩʰʠʨʷʝʪʩʷ [1, ʩ. 172-203]. 

ʌʘʢʪʦʨʦʤ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʤ ʦʙʲʝʤʳ ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʤʦʣʦʯʥʦʡ ʩʳʚʦʨʦʪʢʠ, ʷʚʣʷʝʪʩʷ ʦʩʦʙʝʥʥʦʩʪʴ 

ʦʜʥʦʛʦ ʠʟ ʦʩʥʦʚʥʳʭ ʚʭʦʜʷʱʠʭ ʚ ʝʝ ʩʦʩʪʘʚ ʢʦʤʧʦʥʝʥʪʦʚ ï ʣʘʢʪʦʟʳ. ʌʝʨʤʝʥʪ ɓ-ʛʘʣʘʢʪʦʟʠʜʘʟʘ ʦʪʚʝʯʘʝʪ ʟʘ ʛʠʜʨʦʣʠʟ 

ʣʘʢʪʦʟʳ ʚ ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʠʣʠ ʥʠʟʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʘ ʫ ʯʝʣʦʚʝʢʘ ʚʦʟʥʠʢʘʶʪ ʦʩʪʨʳʝ 

ʛʘʩʪʨʦʵʥʪʝʨʦʣʦʛʠʯʝʩʢʠʝ ʨʘʩʩʪʨʦʡʩʪʚʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʳʭ ʯʝʣʦʚʝʢ ʚʳʥʫʞʜʝʥ ʩʦʢʨʘʪʠʪʴ ʫʧʦʪʨʝʙʣʝʥʠʝ ʠʣʠ 

ʠʩʢʣʶʯʠʪʴ ʠʟ ʩʚʦʝʛʦ ʨʘʮʠʦʥʘ ʤʦʣʦʢʦ ʠ ʤʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ. ʇʦ ʦʮʝʥʢʘʤ ʩʧʝʮʠʘʣʠʩʪʦʚ ʥʝʧʝʨʝʥʦʩʠʤʦʩʪʴ ʣʘʢʪʦʟʳ ʯʘʱʝ 

ɺ 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 8 (50) ǐ ʏʘʩʪʴ 2 ǐ ɸʚʛʫʩʪ 
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ʚʩʝʛʦ ʚʩʪʨʝʯʘʶʪʩʷ ʫ ʜʝʪʝʡ ʠ ʧʦʞʠʣʳʭ ʣʶʜʝʡ. ʆʜʥʘʢʦ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʧʝʨʝʥʦʩʠʤʦʩʪʴ ʣʘʢʪʦʟʳ ʩʪʘʣʘ ʚʩʪʨʝʯʘʪʴʩʷ 

ʠ ʫ ʣʶʜʝʡ ʜʨʫʛʠʭ ʚʦʟʨʘʩʪʦʚ, ʯʪʦ ʩʚʷʟʘʥʦ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʫʭʫʜʰʝʥʠʝʤ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ, ʘ ʩ ʜʨʫʛʦʡ, ï 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʩʪʨʝʩʩʦʚʳʤʠ ʩʠʪʫʘʮʠʷʤʠ. ʈʝʟʫʣʴʪʘʪʦʤ ʷʚʣʷʝʪʩʷ ʩʥʠʞʝʥʠʝ ʟʘʱʠʱʝʥʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʝ ʩʚʦʡʩʪʚʘ ʤʦʣʦʯʥʦʡ ʩʳʚʦʨʦʪʢʠ, ʤʦʞʥʦ ʫʣʫʯʰʠʪʴ ʩ ʧʦʤʦʱʴʶ ʛʠʜʨʦʣʠʟʘ 

ʣʘʢʪʦʟʳ. ʕʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʛʠʜʨʦʣʠʟʘʪʦʚ ʠ ʩʦʟʜʘʥʠʝ ʥʘ ʠʭ ʦʩʥʦʚʝ ʥʠʟʢʦʣʘʢʪʦʟʥʳʭ ʧʨʦʜʫʢʪʦʚ, 

ʷʚʣʷʶʱʠʤʠʩʷ ʵʬʬʝʢʪʠʚʥʳʤʠ ʨʝʰʝʥʠʷʤʠ ʧʨʦʙʣʝʤʳ ʣʶʜʝʡ, ʩʪʨʘʜʘʶʱʠʭ ʠʥʪʦʣʝʨʘʥʪʥʦʩʪʴʶ ʢ ʣʘʢʪʦʟʝ. 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʣʷʣʦʩʴ ʧʦʣʫʯʝʥʠʝ ʩʳʚʦʨʦʪʢʠ ʩ ʧʦʥʠʞʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʣʘʢʪʦʟʳ, ʨʘʟʨʘʙʦʪʢʘ ʥʘ ʝʝ 

ʦʩʥʦʚʝ ʤʦʣʦʯʥʦ-ʬʨʫʢʪʦʚʳʭ ʜʝʩʝʨʪʦʚ ʠ ʥʘʧʠʪʢʦʚ ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠʭ ʧʦ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤ ʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤ 

ʧʦʢʘʟʘʪʝʣʷʤ. 

ʅʘ ʨʠʩ. 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʭʝʤʘ ʧʦʩʪʘʥʦʚʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʦʙʨʘʟʮʦʚ ʩʳʚʦʨʦʪʢʠ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʤʦʣʦʢʦ çɿʝʣʝʥʳʡ ʙʝʨʝʛè ʩ ʤʘʩʩʦʚʦʡ 

ʜʦʣʝʡ ʞʠʨʘ 2,5 %, ʠʟʛʦʪʦʚʣʝʥʥʦʝ ɿɸʆ ʇʍ çʂʨʘʩʥʦʦʟʝʨʥʦʝè ʇʨʠʦʟʝʨʩʢʦʛʦ ʨʘʡʦʥʘ ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣ. ʧʦ ɻʆʉʊ ʈ 

52090-2003. 

 

 
ʈʠʩ.1 ï ʉʭʝʤʘ ʧʦʩʪʘʥʦʚʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘ 

 

ɹʳʣʦ ʧʨʦʚʝʜʝʥʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʦʣʦʢʘ çɿʝʣʝʥʳʡ ʙʝʨʝʛè ʧʦ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ: 

ʦʧʨʝʜʝʣʝʥʠʝ ʪʠʪʨʫʝʤʦʡ ʢʠʩʣʦʪʥʦʩʪʠ (ʊʂ) ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʤʦʣʦʯʥʫʶ ʢʠʩʣʦʪʫ, ʢʠʩʣʦʪʥʦʩʪʠ ʚ ʛʨʘʜʫʩʘʭ ʊʝʨʥʝʨʘ, 

ʘʢʪʠʚʥʦʡ ʢʠʩʣʦʪʥʦʩʪʠ, ʩʦʜʝʨʞʘʥʠʷ ʩʫʭʠʭ ʚʝʱʝʩʪʚ (ʉɺ), ʘ ʪʘʢʞʝ ʠʩʩʣʝʜʦʚʘʥʳ ʥʘ ʧʨʠʙʦʨʝ çʂʣʝʚʝʨ-2ʄè [2-4]. 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 1 ʠ 2. 

 

ʊʘʙʣʠʮʘ 1 ï ʀʩʩʣʝʜʦʚʘʥʠʝ ʤʦʣʦʢʘ ʥʘ ʘʥʘʣʠʟʘʪʦʨʝ çʂʣʝʚʝʨ-2ʄè 

ʆʙʨʘʟʝʮ ɾʠʨ, % ɹʝʣʦʢ% 

ʇʣʦʪ- 

ʥʦʩʪʴʛ/

ʩʤį 

ɺʦʜʘ, 

% 
ʉɻ, % 

ʃʘʢ-

ʪʦʟʘ, % 

ʉʦʣʠ, 

% 
t, Üʉ 

t ʟʘʤʝʨ-

ʟʘʥʠʷ, 

Üʉ 

ʄʦʣʦʢʦ 

çɿʝʣʝʥʳʡ 

ʙʝʨʝʛè 

2,52 3,42 27,69 0,00 66,75 4,65 0,76 19 -0,538 

 

ʉʢʚʘʰʠʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʟʘʢʚʘʩʢʘʤʠ çɽʂʆʂʆʄè ʠ çʉʚʦʡ ʡʦʛʫʨʪè, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤʠ ʥʘ ʨʳʥʢʝ ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʘ ʜʣʷ ʥʘʩʝʣʝʥʠʷ ʛʦʨʦʜʘ. 

ɿʘʢʚʘʩʢʘ çɽʂʆʂʆʄè ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʫʭʠʤʠ ʢʫʣʴʪʫʨʘʤʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʣʦʯʥʦʛʦ ʧʨʦʜʫʢʪʘ 

çʊʚʦʨʦʛè. ʇʨʦʠʟʚʦʜʠʪʝʣʴ: ʆʆʆ çʃʘʢʪʠʥʘè, ɹʦʣʛʘʨʠʷ, 1320 ʛ. ɹʘʥʢʷ, ʫʣ. ʉʦʬʠʷ, 101. ʇʦ ʟʘʢʘʟʫ ʢʦʤʧʘʥʠʠ çɽʂʆʂʆʄè 

(ʈʦʩʩʠʷ, ʛ. ʄʦʩʢʚʘ). ʉʦʩʪʘʚ: ʤʦʣʦʯʥʦʢʠʩʣʳʝ ʙʘʢʪʝʨʠʠ Lactococcus lactis subsp, Lactococcus lactis subsp. ʩremoris, 

Streptococcus thermophilus. 

 

 

 

 

 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 8 (50) ǐ ʏʘʩʪʴ 2 ǐ ɸʚʛʫʩʪ 

 

11 

 

ʊʘʙʣʠʮʘ 2 ï ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʤʦʣʦʢʘ 

ʆʙʨʘʟʝʮ 
ʊʠʪʨʫʝʤʘʷ 

ʢʠʩʣʦʪʥʦʩʪʴ, % 

ʂʠʩʣʦʪʥʦʩʪʴ, 

Á ʊ 
ʨʅ ʉʫʭʠʝ ʚʝʱʝʩʪʚʘ, % 

ʄʦʣʦʢʦ 

çɿʝʣʝʥʳʡ 

ʙʝʨʝʛè 

0,18Ñ0,01 23Ñ1,7 6,5 11,7Ñ0,1 

 

ɿʘʢʚʘʩʢʘ ʣʠʦʬʠʣʠʟʠʨʦʚʘʥʥʘʷ çʊʚʦʨʦʛè ʠʟʛʦʪʦʚʣʝʥʘ ʧʦ ʪʝʭʥʦʣʦʛʠʠ ʠ ʟʘʢʘʟʫ ʆʆʆ çɹʠʦʧʨʦʜʫʢʪè ʜʣʷ ʆʆʆ çɺʩʝ 

ʩʚʦʝè (ʊʄ çʉʚʦʡ ʡʦʛʫʨʪè). ʇʨʦʠʟʚʝʜʝʥʘ ʌɻʋʇ çʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʬʘʙʨʠʢʘè, ʛ. ʋʛʣʠʯ, ʈʦʩʩʠʷ. ʉʦʩʪʘʚ: Lactococcus 

lactis subsp. cremoris, Bifidobacteriuo befidum, B. infantis, Lactobacillus acidophilus, L. casei, Propionobacterium shermanii. 

ʀʟʛʦʪʦʚʣʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʦʙʨʘʟʮʦʚ ʩʳʚʦʨʦʪʢʠ ʩʦʩʪʦʷʣʦ ʚ ʥʘʛʨʝʚʘʥʠʠ ʤʦʣʦʢʘ ʜʦ 36é38 ÁC, ʚʥʝʩʝʥʠʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʟʘʢʚʘʩʢʠ, ʚʳʜʝʨʞʢʠ ʧʨʠ ʵʪʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚ 8é12 ʯ ʜʦ ʦʙʨʘʟʦʚʘʥʠʷ ʧʣʦʪʥʦʛʦ ʩʛʫʩʪʢʘ. ɿʘʪʝʤ 

ʛʦʪʦʚʳʡ ʩʛʫʩʪʦʢ ʧʦʜʦʛʨʝʚʘʣʠ ʥʘ ʩʣʘʙʦʤ ʦʛʥʝ 45é55 Üʉ ʜʣʷ ʙʦʣʴʰʝʛʦ ʫʧʣʦʪʥʝʥʠʷ, ʦʭʣʘʞʜʘʣʠ ʠ ʦʪʜʝʣʷʣʠ ʩʳʚʦʨʦʪʢʫ ʩ 

ʧʦʤʦʱʴʶ ʯʠʩʪʦʡ ʤʘʨʣʠ. 

ʇʦʣʫʯʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʦʙʨʘʟʮʳ ʤʦʣʦʯʥʦʡ ʩʳʚʦʨʦʪʢʠ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʧʦ ʪʝʤ ʞʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤ 

ʧʦʢʘʟʘʪʝʣʷʤ, ʯʪʦ ʠ ʤʦʣʦʢʦ çɿʝʣʝʥʳʡ ʤʦʣʦʯʥʠʢ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 3 ʠ 4. 

 

ʊʘʙʣʠʮʘ 3 ï ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʤʦʣʦʯʥʦʡ ʩʳʚʦʨʦʪʢʠ ʥʘ ʫʣʴʪʨʘʟʚʫʢʦʚʦʤ ʘʥʘʣʠʟʘʪʦʨʝ 

ʤʦʣʦʢʘ çʂʣʝʚʝʨ-2ʄè 

ɺʠʜ 

ʟʘʢʚʘʩʢʠ 
ɾʠʨ, % 

ɹʝʣʦʢ, 

% 

ʇʣʦʪ- 

ʥʦʩʪʴ, 

ʛ/ʩʤį 

ɺʦʜʘ, 

% 

ʉɻ, 

% 

ʃʘʢ-

ʪʦʟʘ, % 

ʉʦʣʠ, 

% 
t, ̄ ʉ 

t ʟʘʤʝʨ-

ʟʘʥʠʷ, ʉ̄ 

çEKOKOMè 0,04 2,96 30,51 0,00 - 4,37 0,69 22 -0,491 

çʉʚʦʡ 

ʡʦʛʫʨʪè 
0,00 2,95 29,92 0,00 - 4,06 0,64 18 -0,491 

 

ʈʝʟʫʣʴʪʘʪʳ ʪʘʙʣ. 3 ʠ 4 ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʟʘʢʚʘʩʢʘ çʉʚʦʡ ʡʦʛʫʨʪè ʣʫʯʰʝ ʩʢʚʘʰʠʚʘʝʪ ʣʘʢʪʦʟʫ, ʩʦʜʝʨʞʘʥʠʝ ʢʦʪʦʨʦʡ 

ʫʤʝʥʴʰʠʣʦʩʴ ʥʘ 13 % ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʭʦʜʥʳʤ ʤʦʣʦʢʦʤ, ʪʦʛʜʘ ʢʘʢ ʩʳʚʦʨʦʪʢʘ çɽʂʆʂʆʄè ʧʨʠʚʝʣʘ ʢ ʧʦʥʠʞʝʥʠʶ 

ʩʦʜʝʨʞʘʥʠʷ ʣʘʢʪʦʟʳ ʚ ʧʦʣʫʯʝʥʥʦʡ ʩʳʚʦʨʦʪʢʝ ʪʦʣʴʢʦ ʥʘ 6 %. 

 

ʊʘʙʣʠʮʘ 4 ï ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʦʙʨʘʟʮʦʚ ʤʦʣʦʯʥʦʡ ʩʳʚʦʨʦʪʢʠ 

ɺʠʜ 

ʟʘʢʚʘʩʢʠ 

ʊʠʪʨʫʝʤʘʷ 

ʢʠʩʣʦʪʥʦʩʪʴ, % 

ʂʠʩʣʦʪʥʦʩʪʴ, 

Á ʊ 
ʨʅ ʉʫʭʠʝ ʚʝʱʝʩʪʚʘ, % 

çEKOKOMè 0,59Ñ0,01 64Ñ1,7 4,48 6,9Ñ0,1 

çʉʚʦʡ 

ʡʦʛʫʨʪè 
0,88Ñ0,01 99Ñ1,7 4,11 6,2Ñ0,1 

 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʣʘʢʪʦʟʳ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʥʘʨʘʩʪʘʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʤʦʣʦʯʥʦʡ ʢʠʩʣʦʪʳ, ʦ ʯʝʤ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʥʘʨʘʩʪʘʥʠʝ ʪʠʪʨʫʝʤʦʡ ʢʠʩʣʦʪʥʦʩʪʠ, ʢʠʩʣʦʪʥʦʩʪʠ ʚ ʛʨʘʜʫʩʘʭ ʊʨʝʥʝʨʘ, ʩʥʠʞʝʥʠʝ ʚʝʣʠʯʠʥʳ ʨʅ (ʪʘʙʣ. 4). 

 

ʉʳʚʦʨʦʪʢʘ, ʧʦʣʫʯʝʥʥʘʷ ʩʢʚʘʰʠʚʘʥʠʝʤ ʤʦʣʦʢʘ ʟʘʢʚʘʩʢʦʡ çʉʚʦʡ ʡʦʛʫʨʪè, ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ 

ʜʝʩʝʨʪʦʚ: ʞʝʣʝ çɻʨʘʥʘʪè, ʞʝʣʝ çʏʝʨʥʘʷ ʩʤʦʨʦʜʠʥʘè, ʤʫʩʩ çʗʙʣʦʯʥʦ-ʚʠʥʦʛʨʘʜʥʳʡè. ʈʝʮʝʧʪʫʨʳ ʜʝʩʝʨʪʦʚ ʧʨʠʚʝʜʝʥʳ ʚ 

ʪʘʙʣ. 5. 

 

ʊʘʙʣʠʮʘ 5 ï ʈʝʮʝʧʪʫʨʳ ʜʝʩʝʨʪʦʚ ʥʘ ʤʦʣʦʯʥʦʡ ʩʳʚʦʨʦʪʢʝ 

ʂʦʤʧʦʥʝʥʪ 

ʉʦʜʝʨʞʘʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ, ʛ/100 ʛ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ 

ɾʝʣʝ çɻʨʘʥʘʪè 
ɾʝʣʝ çʏʝʨʥʘʷ 

ʩʤʦʨʦʜʠʥʘè 

ʄʫʩʩ çʗʙʣʦʯʥʦ-

ʚʠʥʦʛʨʘʜʥʳʡè 

ʉʳʚʦʨʦʪʢʘ ʤʦʣʦʯʥʘʷ  71,9 71,9 67,8 

ʉʘʭʘʨ-ʧʝʩʦʢ 12,2 12,2 12,2 

ɾʝʣʘʪʠʥ  1,5 1,5 - 

ʉʦʢ ʛʨʘʥʘʪʦʚʳʡ 15,3 - - 

ʉʦʢ ʯʝʨʥʦʩʤʦʨʦʜʠʥʦʚʳʡ - 15,3 - 

ʉʦʢ ʷʙʣʦʯʥʦ-ʚʠʥʦʛʨʘʜʥʳʡ - - 15,0 

ʂʨʫʧʘ ʤʘʥʥʘʷ - - 5,0 

ʀʪʦʛʦ 100,9 100,9 100,0 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 8 (50) ǐ ʏʘʩʪʴ 2 ǐ ɸʚʛʫʩʪ 

 

12 

 

ɼʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʝʩʝʨʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʛʨʘʥʘʪʦʚʳʡ ʩʦʢ çBel Az AGROè ɸʟʝʨʙʘʡʜʞʘʥʩʢʠʡ ɻʨʘʥʘʪ (ʠʟʛʦʪʦʚʠʪʝʣʴ 

ʆʆʆ çɹʠʦ ɼʞʫʩè, ʈʦʩʩʠʷ, ʊʋ 9163-001-25789253-2015), ʥʝʢʪʘʨ ʯʝʨʥʦʩʤʦʨʦʜʠʥʦʚʳʡ çʅʘ100ʷʱʠʡè ʧʘʩʪʝʨʠʟʦʚʘʥʥʳʡ 

(ʠʟʛʦʪʦʚʠʪʝʣʴ ʆɸʆ çʉʘʚʫʰʢʠʥ ʧʨʦʜʫʢʪè, ʉʊɹ 1449-2008), ʩʦʢ çʌʨʫʢʪʦʚʳʡ ʩʘʜè ʷʙʣʦʯʥʦ-ʚʠʥʦʛʨʘʜʥʳʡ (ʠʟʛʦʪʦʚʠʪʝʣʴ 

ʆʆʆ çɺɹɼ ʅʘʧʠʪʢʠè, ʈʦʩʩʠʷ, ʊʋ 9163-067-05269043-13), ʢʨʫʧʘ ʤʘʥʥʘʷ ʤʘʨʢʠ çʄè ɻʆʉʊ 7022-97. 

ɼʝʩʝʨʪʳ ʠʩʩʣʝʜʦʚʘʣʠ ʧʦ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤ (ʪʠʪʨʫʝʤʘʷ ʢʠʩʣʦʪʥʦʩʪʴ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʤʦʣʦʯʥʫʶ ʢʠʩʣʦʪʫ, 

ʢʠʩʣʦʪʥʦʩʪʴ ʚ ʛʨʘʜʫʩʘʭ ʊʝʨʥʝʨʘ, ʩʦʜʝʨʞʘʥʠʝ ʩʫʭʠʭ ʚʝʱʝʩʪʚ, ʨʅ) ʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ [5]. ʈʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 6 ʠ 7. 

 

ʊʘʙʣʠʮʘ 6 ï ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʜʝʩʝʨʪʦʚ 

ʇʦʢʘʟʘʪʝʣʠ ɾʝʣʝ çɻʨʘʥʘʪè 
ɾʝʣʝ çʏʝʨʥʘʷ 

ʩʤʦʨʦʜʠʥʘè 

ʄʫʩʩ çʗʙʣʦʯʥʦ-

ʚʠʥʦʛʨʘʜʥʳʡè 

ʊʠʪʨʫʝʤʘʷ ʢʠʩʣʦʪʥʦʩʪʴ, % 0,56Ñ0,01 0,54Ñ0,01 0,92Ñ0,01 

ʂʠʩʣʦʪʥʦʩʪʴ, Üʊ 55Ñ1,5 60Ñ1,7 101Ñ1,2 

ʉʫʭʠʝ ʚʝʱʝʩʪʚʘ, % 19,1Ñ0,1 19,1Ñ0,1 19,8Ñ0,1 

ʨʅ 4,20 4,18 4,11 

 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʙʘʣʣʦʚʦʡ ʦʮʝʥʢʠ ʤʦʣʦʯʥʦ-ʬʨʫʢʪʦʚʳʭ ʜʝʩʝʨʪʦʚ ʧʦʩʪʨʦʝʥ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʡ ʧʨʦʬʠʣʴ (ʨʠʩ. 2.). 

ɺ ʢʦʤʧʣʝʢʩ ʧʦʢʘʟʘʪʝʣʝʡ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʧʠʱʝʚʫʶ ʮʝʥʥʦʩʪʴ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ, ʚʭʦʜʷʪ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʈʝʟʫʣʴʪʘʪʳ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʷʚʣʷʶʪʩʷ ʦʢʦʥʯʘʪʝʣʴʥʳʤʠ ʠ ʨʝʰʘʶʱʠʤʠ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ 

ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ. ʋ ʞʝʣʠʨʦʚʘʥʥʳʭ ʙʣʶʜ ʠ ʤʫʩʩʘ ʚʥʘʯʘʣʝ ʦʧʨʝʜʝʣʷʣʠ ʩʦʩʪʦʷʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ, ʚʠʜ ʥʘ ʨʘʟʨʝʟʝ 

(ʠʟʣʦʤʝ) ʠ ʮʚʝʪ. ʂʨʦʤʝ ʪʦʛʦ, ʦʮʝʥʠʚʘʣʠ ʩʧʦʩʦʙʥʦʩʪʴ ʩʦʭʨʘʥʷʪʴ ʬʦʨʤʫ ʚ ʛʦʪʦʚʦʤ ʙʣʶʜʝ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʦʙʨʘʱʘʣʠ 

ʥʘ ʪʝʢʩʪʫʨʫ (ʢʦʥʩʠʩʪʝʥʮʠʶ). ɿʘʪʝʤ ʦʮʝʥʠʚʘʣʠ ʟʘʧʘʭ ʠ ʚʢʫʩ. ʂʘʢ ʧʦʢʘʟʘʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʤʦʣʦʯʥʦ-ʬʨʫʢʪʦʚʳʭ ʜʝʩʝʨʪʦʚ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ɻʆʉʊ ʈ 55462-2013 [6]. 

 

ʊʘʙʣʠʮʘ 7 ï ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʛʦʪʦʚʳʭ ʜʝʩʝʨʪʦʚ, ʙʘʣʣʦʚʘʷ ʦʮʝʥʢʘ 

ʇʦʢʘʟʘʪʝʣʠ ɾʝʣʝ çɻʨʘʥʘʪè ɾʝʣʝ çʏʝʨʥʘʷ ʩʤʦʨʦʜʠʥʘè 
ʄʫʩʩ çʗʙʣʦʯʥʦ-

ʚʠʥʦʛʨʘʜʥʳʡè 

ɺʥʝʰʥʠʡ ʚʠʜ, 

ʬʦʨʤʘ 

ʆʜʥʦʨʦʜʥʘʷ 

ʞʝʣʠʨʦʚʘʥʥʘʷ 

ʥʝʧʨʦʟʨʘʯʥʘʷ ʤʘʩʩʘ. 

ʉʦʭʨʘʥʷʝʪ ʬʦʨʤʫ 

ʆʜʥʦʨʦʜʥʘʷ 

ʞʝʣʠʨʦʚʘʥʥʘʷ 

ʥʝʧʨʦʟʨʘʯʥʘʷ ʤʘʩʩʘ. 

ʉʦʭʨʘʥʷʝʪ ʬʦʨʤʫ 

ʇʳʰʥʘʷ, ʟʘʩʪʳʚʰʘʷ 

ʤʘʩʩʘ. ʉʦʦʪʚʝʪʩʪʚʫʝʪ 

ʬʦʨʤʦʯʢʝ, ʚ ʢʦʪʦʨʦʡ ʤʫʩʩ 

ʛʦʪʦʚʠʣʩʷ 

4,5 5 4,5 

ʂʦʥʩʠʩʪʝʥʮʠʷ 

ʉʪʫʜʥʝʦʙʨʘʟʥʘʷ, ʙʝʟ 

ʦʪʩʣʘʠʚʘʥʠʷ ʞʠʜʢʦʩʪʠ 

ʉʪʫʜʥʝʦʙʨʘʟʥʘʷ, ʙʝʟ 

ʦʪʩʣʘʠʚʘʥʠʷ ʞʠʜʢʦʩʪʠ 
ʇʝʥʦʦʙʨʘʟʥʘʷ, ʥʝʞʥʘʷ 

5 5 4 

ɺʢʫʩ 

ʂʠʩʣʦ-ʩʣʘʜʢʠʡ ʩ 

ʧʨʠʚʢʫʩʦʤ ʛʨʘʥʘʪʘ 

ʂʠʩʣʦ-ʩʣʘʜʢʠʡ ʩ 

ʧʨʠʚʢʫʩʦʤ ʯʝʨʥʦʡ 

ʩʤʦʨʦʜʠʥʳ 

ʉʣʘʜʢʠʡ ʩ ʧʨʠʚʢʫʩʦʤ 

ʷʙʣʦʢʘ ʠ ʚʠʥʦʛʨʘʜʘ 

4,5 4 5 

ɿʘʧʘʭ 
ɻʨʘʥʘʪʘ ʏʝʨʥʦʡ ʩʤʦʨʦʜʠʥʳ ʗʙʣʦʢʘ ʠ ʚʠʥʦʛʨʘʜʘ 

4 4 4 

ʎʚʝʪ 

ʉʚʦʡʩʪʚʝʥʥʳʡ ʮʚʝʪʫ 

ʛʨʘʥʘʪʦʚʦʛʦ ʩʦʢʘ 

ʉʚʦʡʩʪʚʝʥʥʳʡ ʮʚʝʪʫ ʩʦʢʘ 

ʯʝʨʥʦʡ ʩʤʦʨʦʜʠʥʳ 

ʉʚʦʡʩʪʚʝʥʥʳʡ ʮʚʝʪʫ 

ʷʙʣʦʯʥʦ-ʚʠʥʦʛʨʘʜʥʦʛʦ 

ʩʦʢʘ 

5 5 4,5 

ʀʪʦʛʦ 23 23 22 
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ʈʠʩ. 2 ï ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʨʦʬʠʣʠ ʤʦʣʦʯʥʦ-ʬʨʫʢʪʦʚʳʭ ʜʝʩʝʨʪʦʚ 

 

ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʦʩʥʦʚʝ ʚʳʨʘʙʦʪʘʥʥʦʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʧʫʪʝʤ ʤʦʣʦʯʥʦʡ ʩʳʚʦʨʦʪʢʠ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ 

ʨʝʮʝʧʪʫʨʳ ʤʦʣʦʯʥʦ-ʬʨʫʢʪʦʚʳʭ ʥʘʧʠʪʢʦʚ (ʪʘʙʣ. 8). 

 

ʊʘʙʣʠʮʘ 8 ï ʈʝʮʝʧʪʫʨʳ ʥʘʧʠʪʢʦʚ ʥʘ ʤʦʣʦʯʥʦʡ ʩʳʚʦʨʦʪʢʝ 

ʂʦʤʧʦʥʝʥʪ 
ʉʦʜʝʨʞʘʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ, ʛ/100 ʛ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ 

çɻʨʘʥʘʪè çɸʧʝʣʴʩʠʥè çɺʠʰʥʷè 

ʉʳʚʦʨʦʪʢʘ ʤʦʣʦʯʥʘʷ  72,5 62,5 77,47 

ʉʘʭʘʨ-ʧʝʩʦʢ 9,54 9,54 8,57 

ɾʝʣʘʪʠʥ  1,4 1,4 1,4 

ʉʦʢ ʛʨʘʥʘʪʦʚʳʡ 19,46 - - 

ʉʦʢ ʘʧʝʣʴʩʠʥʦʚʳʡ ʩʚʝʞʝʚʳʞʘʪʳʡ - 29,46 - 

ʇʶʨʝ ʚʠʰʥʝʚʦʝ - - 15,43 

ʀʪʦʛʦ ʩʳʨʴʷ 102,9 102,9 102,9 

ɺʳʭʦʜ 100,0 100,0 100,0 

 

ɼʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʥʘʧʠʪʢʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʦʢ ʛʨʘʥʘʪʦʚʳʡ ʚʦʩʩʪʘʥʦʚʣʝʥʥʳʡ ʧʘʩʪʝʨʠʟʦʚʘʥʥʳʡ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 

ʩʘʭʘʨʘ (ʠʟʛʦʪʦʚʠʪʝʣʴ ʆʆʆ çʄɸʗʂè, ʈʦʩʩʠʷ, ʊʋ 9163-001-25789253, ʊʈ ʊʉ 021/2011, ʊʈ ʊʉ 022/2011, ʊʈ ʊʉ 

023/2011); ʩʚʝʞʝʚʳʞʘʪʳʡ ʘʧʝʣʴʩʠʥʦʚʳʡ ʩʦʢ; ʚʠʰʥʷ çVʠʪʘʤʠʥè ʦʪʙʦʨʥʘʷ ʙʝʟ ʢʦʩʪʦʯʢʠ ʟʘʤʦʨʦʞʝʥʥʘʷ (ʠʟʛʦʪʦʚʠʪʝʣʴ 

ʆʆʆ çʊʂ ʄʠʨʘʪʦʨʛè, ʈʦʩʩʠʷ, ʊʋ 9165-001-63508509. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʦʣʦʯʥʦ-ʬʨʫʢʪʦʚʳʭ ʥʘʧʠʪʢʦʚ, 

ʦʧʨʝʜʝʣʷʝʤʳʝ ʩʦʛʣʘʩʥʦ [2, 5, 7], ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 9, 10 ʠ ʥʘ ʨʠʩ. 3. 

 

ʊʘʙʣʠʮʘ 9 ï ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘʧʠʪʢʦʚ 

ʇʦʢʘʟʘʪʝʣʠ çɻʨʘʥʘʪè çɸʧʝʣʴʩʠʥè çɺʠʰʥʷè 

ʊʠʪʨʫʝʤʘʷ ʢʠʩʣʦʪʥʦʩʪʴ, % 11,70Ñ0,05 9,57Ñ0,03 6,09Ñ0,03 

ʉʫʭʠʝ ʚʝʱʝʩʪʚʘ, % 16,32Ñ0,95 16,05Ñ0,63 15,9Ñ0,8 

ʨʅ 4,00 Ñ0,02 4,09 Ñ0,04 4,07 Ñ0,06 

 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʦʪʦʚʳʭ ʥʘʧʠʪʢʦʚ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʦ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤ ʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤ 

ʧʦʢʘʟʘʪʝʣʷʤ ʦʥʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʨʝʙʦʚʘʥʠʷʤ ɻʆʉʊ ʈ 53914-2010, ɻʆʉʊ 3624-92, ɻʆʉʊ 3626-73. 
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ʊʘʙʣʠʮʘ 10 ï ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʛʦʪʦʚʳʭ ʥʘʧʠʪʢʦʚ 

ʅʘʟʚʘʥʠʝ 

ʥʘʧʠʪʢʘ 

ɺʥʝʰʥʠʡ ʚʠʜ ʠ 

ʢʦʥʩʠʩʪʝʥʮʠʷ 
ʎʚʝʪ ɿʘʧʘʭ ɺʢʫʩ 

çɻʨʘʥʘʪè 

ʆʜʥʦʨʦʜʥʘʷ, 

ʞʠʜʢʘʷ 
ʉʚʝʪʣʦ-ʙʨʫʩʥʠʯʥʳʡ 

ʌʨʫʢʪʦʚʳʡ, ʩ 

ʧʨʝʦʙʣʘʜʘʥʠʝʤ 

ʪʚʦʨʦʞʥʦʛʦ 

ʟʘʧʘʭʘ 

ʉʣʘʜʢʠʡ, ʩ ʣʸʛʢʦʡ 

ʢʠʩʣʠʥʢʦʡ 

5 4 4 5 

çɸʧʝʣʴʩʠʥè 

ɾʠʜʢʘʷ, ʩ ʤʝʣʢʠʤʠ 

ʢʫʩʦʯʢʘʤʠ ʤʷʢʦʪʠ 

ʘʧʝʣʴʩʠʥʘ 

ʉʚʝʪʣʦ-ʦʨʘʥʞʝʚʳʡ 
ɺʳʨʘʞʝʥʥʳʡ ʟʘʧʘʭ 

ʘʧʝʣʴʩʠʥʘ 
ʉʣʘʜʢʠʡ 

5 5 5 4 

çɺʠʰʥʷè 

ɾʠʜʢʘʷ, ʩ 

ʢʫʩʦʯʢʘʤʠ ʚʠʰʥʠ 

ʈʦʟʦʚʳʡ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ 

ʥʘʧʦʣʥʠʪʝʣʶ 

ʊʚʦʨʦʞʥʳʡ 

ʉʣʘʜʢʠʡ, ʩ 

ʧʦʩʣʝʚʢʫʩʠʝʤ 

ʚʠʰʥʠ 

4 4 4 5 

 

 
ʈʠʩ. 3 ï ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʨʦʬʠʣʠ ʤʦʣʦʯʥʦ-ʬʨʫʢʪʦʚʳʭ ʥʘʧʠʪʢʦʚ 

 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʣʫʯʰʠʤ ʧʨʠʟʥʘʥ ʥʘʧʠʪʦʢ çɸʧʝʣʴʩʠʥè. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʚʳʨʘʙʦʪʢʠ ʤʦʣʦʯʥʦʡ ʩʳʚʦʨʦʪʢʠ ʩ ʙʦʣʝʝ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʣʘʢʪʦʟʳ ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʟʘʢʚʘʩʢʫ çʉʚʦʡ ʡʦʛʫʨʪè. ʇʦʣʫʯʝʥʥʫʶ ʤʦʣʦʯʥʫʶ ʩʳʚʦʨʦʪʢʫ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʨʘʟʣʠʯʥʳʭ ʤʦʣʦʯʥʦ-ʬʨʫʢʪʦʚʳʭ ʜʝʩʝʨʪʦʚ ʠ ʥʘʧʠʪʢʦʚ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʭʦʨʦʰʠʤʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ. 
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 ʂʦʙʝʣʝʚ ɺ.ʆ.

4 

1
ʂʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ, 

2
ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ, 

3
ʘʩʧʠʨʘʥʪ ʉɻʋ çʠʤ. ʅ.ɻ. ʏʝʨʥʳʰʝʚʩʢʦʛʦè ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ,  

4
ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ɻʂʋ ʗʅɸʆ çʅʘʫʯʥʳʡ ʮʝʥʪʨ ʠʟʫʯʝʥʠʷ ɸʨʢʪʠʢʠè 

ʈʘʙʦʪʳ ʚʳʧʦʣʥʝʥʳ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʧʦʜʜʝʨʞʢʝ 

ʤʝʞʨʝʛʠʦʥʘʣʴʥʦʛʦ ʵʢʩʧʝʜʠʮʠʦʥʥʦʛʦ ʮʝʥʪʨʘ çɸʨʢʪʠʢʘè 

ʄɸʂʈʆɿʆʆɹɽʅʊʆʉ ʖɾʅʆʁ ʏɸʉʊʀ ʆɹʉʂʆʁ ɻʋɹʓ 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʣʝʜʥʦʛʦ ʙʝʥʪʦʩʘ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʆʙʩʢʦʡ ʛʫʙʳ, ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʟʠʤʥʝʡ ʵʢʩʧʝʜʠʮʠʠ ʧʨʦʚʝʜʝʥʥʦʡ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʧʦʜʜʝʨʞʢʝ ʤʝʞʨʝʛʠʦʥʘʣʴʥʦʛʦ 

ʵʢʩʧʝʜʠʮʠʦʥʥʦʛʦ ʮʝʥʪʨʘ çɸʨʢʪʠʢʘè. ʆʧʠʩʘʥ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʨʛʘʥʠʟʤʦʚ ʥʘ 

ʯʝʪʳʨʝʭ ʨʘʟʨʝʟʘʭ ʦʪ ʧʦʩʝʣʢʘ ʅʳʜʘ ʜʦ ʧʦʩʝʣʢʘ ʄʳʩ-ʂʘʤʝʥʥʳʡ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʩʭʦʜʩʪʚʦ ʚʠʜʦʚʳʭ ʩʦʩʪʘʚʦʚ ʧʦ 

ʦʩʥʦʚʥʳʤ ʢʦʵʬʬʠʮʠʝʥʪʘʤ. ɼʘʥʘ ʦʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʜʦʥʥʦʡ ʬʘʫʥʳ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʚ ʟʦʥʘʭ ʘʢʪʠʚʥʦʛʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ. 
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MACROZOOBENTHOS OF THE SOUTHERN PART GULF OF OB 

Abstract 

The article discusses the results of a study of under-ice benthos in the southern part of the Gulf of Ob, the results of the 

winter expedition was conducted with financial and organizational support of the interregional expedition center "Arctic". 

Described the taxonomic composition and the distribution of organisms on four cuts from the village to the village of Nyda 

Cape-Stone. Analyzed the similarity of species compositions for the major indexes. The evaluation of the status of the benthic 

invertebrate fauna in the areas of active anthropogenic impact. 

Keywords: macrozoobenthos, southern part of the Gulf of Ob. 

 

ʜʥʘ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʨʝʢ ʥʘʰʝʡ ʩʪʨʘʥʳ ʆʙʴ ʧʨʠ ʚʧʘʜʝʥʠʠ ʚ ʂʘʨʩʢʦʝ ʤʦʨʝ ʬʦʨʤʠʨʫʝʪ ʦʜʠʥ ʠʟ ʢʨʫʧʥʝʡʰʠʭ 

ʵʩʪʫʘʨʠʝʚ ʥʝ ʪʦʣʴʢʦ ʈʦʩʩʠʠ, ʥʦ ʠ ʤʠʨʘ. 

ʕʩʪʫʘʨʠʠ ʩʝʚʝʨʥʳʭ ʨʝʢ ʠʤʝʶʪ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʜʣʷ ʥʘʫʢʠ, ʢʘʢ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʭ ʫʥʠʢʘʣʴʥʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ, ʪʘʢ ʠ ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʦʥʠ ʷʚʣʷʶʪʩʷ ʨʘʡʦʥʘʤʠ ʘʢʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. ʆʙʩʢʘʷ ʛʫʙʘ, ʵʪʦ ʚʦʜʦʝʤ 

ʩʦ ʩʚʦʝʦʙʨʘʟʥʳʤʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʤʠ, ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʤʠ ʠ ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ. ɼʘʥʥʘʷ ʪʝʨʨʠʪʦʨʠʷ 

ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʢʘʢ ʤʝʩʪʦ ʟʠʤʦʚʢʠ, ʨʘʟʤʥʦʞʝʥʠʷ ʠ ʥʘʛʫʣʘ ʧʨʦʤʳʩʣʦʚʳʭ ʨʳʙ. 

[ɻʫʥʜʨʠʟʝʨ, 1984]. ʆʜʥʘʢʦ ʤʘʨʰʨʫʪʳ ʤʠʛʨʘʮʠʠ ʠ ʫʯʘʩʪʢʠ ʥʘʛʫʣʘ ʨʳʙ ʧʨʠʚʷʟʘʥʳ ʥʝ ʩʪʦʣʴʢʦ ʢ ʘʥʪʨʦʧʦʛʝʥʥʳʤ, ʩʢʦʣʴʢʦ 

ʢ ʧʨʠʨʦʜʥʳʤ ʬʘʢʪʦʨʘʤ, ʠʟʤʝʥʷʶʱʠʤʩʷ ʩ ʩʝʚʝʨʘ ʥʘ ʶʛ, ʧʨʠ ʵʪʦʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʝʟʦʥʘ ʛʦʜʘ ʫʩʣʦʚʠʷ ʦʙʠʪʘʥʠʷ 

ʞʠʚʦʪʥʳʭ, ʘ ʪʘʢ ʞʝ ʛʨʘʥʠʮʳ ʟʦʥ ʩʦʣʝʥʦʡ ʠ ʧʨʝʩʥʦʡ ʚʦʜʳ ʚ ʛʫʙʝ ʤʦʛʫʪ ʠʟʤʝʥʷʪʴʩʷ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʟʦʦʙʝʥʪʦʩ 

ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʢʦʨʤʦʚʦʡ ʙʘʟʳ ʥʝ ʪʦʣʴʢʦ ʨʳʙ, ʥʦ ʠ ʤʥʦʛʠʭ ʚʠʜʦʚ ʧʪʠʮ. ʂʨʦʤʝ ʪʦʛʦ ʜʘʥʥʳʝ ʧʦ ʩʦʩʪʦʷʥʠʶ ʧʦʧʫʣʷʮʠʡ 

ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ ʚʩʝʛʜʘ ʚʭʦʜʷʪ ʚ ʧʝʨʝʯʝʥʴ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʚʝʜʝʥʠʡ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ.  

ʇʝʨʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʦʥʥʳʭ ʩʦʦʙʱʝʩʪʚ ʆʙʩʢʦʡ ʛʫʙʳ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 1936-1944 ʛʛ. [ʀʦʬʬʝ, 1947]. ʀ ʚ ʪʝʯʝʥʠʝ 20 

ʚʝʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʨʘʟʥʳʤʠ ʮʝʣʷʤʠ, ʥʦ ʚ ʦʩʥʦʚʥʦʤ ʚ ʩʚʷʟʠ ʩ ʨʘʟʚʠʪʠʝʤ ʥʝʬʪʝʛʘʟʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠ 

ʫʭʫʜʰʝʥʠʝʤ ʢʘʯʝʩʪʚʘ ʚʦʜʳ.  

ʂʦʤʧʣʝʢʩʥʳʝ ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʵʩʪʫʘʨʠʠ ʆʙʠ ʧʨʦʚʦʜʠʣʠʩʴ ʉʠʙʨʳʙʅʀʀʧʨʦʝʢʪʦʤ ʩ 1981 ʧʦ 

2009 ʛʦʜʳ. [ʉʪʝʧʘʥʦʚʘ, 2011].  

ɹʦʣʴʰʠʥʩʪʚʦ ʨʘʙʦʪ ʦʧʠʩʳʚʘʝʪ ʩʦʩʪʦʷʥʠʝ ʬʘʫʥʳ ʜʦʥʥʳʭ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʚ ʧʝʨʠʦʜ ʦʪʢʨʳʪʦʡ ʚʦʜʳ, ʯʪʦ ʥʝ ʚʩʝʛʜʘ 

ʧʦʟʚʦʣʷʝʪ ʩʦʩʪʘʚʠʪʴ ʧʦʣʥʫʶ ʢʘʨʪʠʥʫ ʜʠʥʘʤʠʢʠ ʩʦʦʙʱʝʩʪʚ ʛʠʜʨʦʙʠʦʥʪʦʚ. ʇʦʯʪʠ ʧʦʣʥʦʩʪʴʶ ʦʪʩʫʪʩʪʚʫʶʪ ʜʘʥʥʳʝ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʟʠʤʥʠʡ ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʠʡ ʨʝʞʠʤ ʵʩʪʫʘʨʠʷ, ʭʦʪʷ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʛʦʜʘ ʚʦʜʦʝʤ ʥʘʭʦʜʠʪʩʷ ʧʦʜʦ 

ʣʴʜʦʤ. ʆʩʪʘʝʪʩʷ ʦʪʢʨʳʪʳʤ ʚʦʧʨʦʩ ʦ ʛʨʘʥʠʮʘʭ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʩʦʣʦʥʦʚʘʪʦʚʦʜʥʳʭ ʠ ʤʦʨʩʢʠʭ ʦʨʛʘʥʠʟʤʦʚ ʥʘ ʶʛ ʆʙʩʢʦʡ 

ʛʫʙʳ.  

ʎʝʣʴʶ ʥʘʰʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʟʫʯʠʪʴ ʚʠʜʦʚʦʡ ʠ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʘ ʪʘʢ ʞʝ ʯʠʩʣʝʥʥʦʩʪʴ ʠ ʦʩʦʙʝʥʥʦʩʪʠ 

ʨʘʟʤʝʱʝʥʠʷ ʜʦʥʥʳʭ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʶʞʥʦʡ ʯʘʩʪʠ ʆʙʩʢʦʡ ʛʫʙʳ ʚ ʟʠʤʥʠʡ (ʧʦʜʣʝʜʥʳʡ) ʧʝʨʠʦʜ.  

ʄʘʪʝʨʠʘʣ ʩʦʙʨʘʥ ʚ ʧʝʨʠʦʜ ʘʧʨʝʣʷ 2016 ʛʦʜʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʤʝʞʨʝʛʠʦʥʘʣʴʥʦʛʦ ʵʢʩʧʝʜʠʮʠʦʥʥʦʛʦ ʮʝʥʪʨʘ 

çɸʨʢʪʠʢʘè. 

ʇʨʦʙʳ ʦʪʙʠʨʘʣʠʩʴ ʥʘ ʯʝʪʳʨʝʭ ʨʘʟʨʝʟʘʭ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʆʙʩʢʦʡ ʛʫʙʳ (ʈʠʩ. 1). ʅʘ ʢʘʞʜʦʤ ʨʘʟʨʝʟʝ ʚʳʧʦʣʥʷʣʦʩʴ ʧʦ 

4ï5 ʩʪʘʥʮʠʡ. ʅʘ ʩʪʘʥʮʠʠ, ʤʦʪʦʙʫʨʦʤ, ʧʨʦʙʠʚʘʣʘʩʴ ʣʫʥʢʘ ʜʣʷ ʦʪʙʦʨʘ ʧʨʦʙ ʚʦʜʳ, ʜʘʣʝʝ ʧʨʠ ʧʦʤʦʱʠ ʨʫʯʥʦʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘ ʦʥʘ ʨʘʩʰʠʨʷʣʘʩʴ ʜʦ ʥʝʦʙʭʦʜʠʤʳʭ ʨʘʟʤʝʨʦʚ, ʧʦʩʣʝ ʯʝʛʦ ʦʪʙʠʨʘʣʠʩʴ ʧʨʦʙʳ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʠ 

ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ. ʇʨʦʙʳ ʦʪʙʠʨʘʣʠʩʴ ʜʥʦʯʝʨʧʘʪʝʣʝʤ ʇʝʪʝʨʩʝʥʘ (0,025 ʤ
2
) ʧʦ ʜʚʝ ʚʳʙʦʨʢʠ ʥʘ ʩʪʘʥʮʠʠ, ʧʨʦʤʳʚʘʣʠʩʴ ʚ 

ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʦʤ ʩʠʪʝ ʜʣʷ ʫʜʘʣʝʥʠʷ ʠʣʦʚ ʠ ʧʨʠʤʝʩʝʡ ʧʦʩʣʝ ʯʝʛʦ ʦʨʛʘʥʠʟʤʳ ʬʠʢʩʠʨʦʚʘʣʠʩʴ 70% ʩʧʠʨʪʦʤ. 

ɼʘʣʴʥʝʡʰʫʶ ʦʙʨʘʙʦʪʢʫ ʧʨʦʚʦʜʠʣʠ ʧʦ ʩʪʘʥʜʘʨʪʥʳʤ ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤ ʤʝʪʦʜʠʢʘʤ [ʄʝʪʦʜʠʢʘé 1975]. 

 

ʆ 
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ʈʠʩ. 1 ï ʊʦʯʢʠ ʬʘʢʪʠʯʝʩʢʦʛʦ ʦʪʙʦʨʘ ʧʨʦʙ 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʟʦʦʙʝʥʪʦʩʝ ʶʞʥʦʡ ʯʘʩʪʠ ʆʙʩʢʦʡ ʛʫʙʳ ʥʘʤʠ ʦʧʨʝʜʝʣʝʥʦ ʙʦʣʝʝ 25 ʚʠʜʦʚ ʠ ʪʘʢʩʦʥʦʚ 

ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ. 

ʇʦ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʙʠʦʤʘʩʩʝ ʥʘ ʠʩʩʣʝʜʦʚʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʜʦʤʠʥʠʨʦʚʘʣʠ ʤʦʣʣʶʩʢʠ, (ʈʠʩ. 2) ʧʨʠ ʵʪʦʤ ʯʠʩʣʝʥʥʦ 

ʧʨʝʦʙʣʘʜʘʣʠ ʙʨʶʭʦʥʦʛʠʝ ʤʦʣʣʶʩʢʠ ʨʦʜʘ Bithinia, ʘ ʧʦ ʙʠʦʤʘʩʩʝ ʣʠʜʠʨʦʚʘʣʠ ʜʚʫʩʪʚʦʨʯʘʪʳʝ ʜʘʥʥʘʷ ʛʨʫʧʧʘ ʞʠʚʦʪʥʳʭ 

ʚʩʪʨʝʯʘʝʪʩʷ ʚʦ ʚʩʝʭ ʪʦʯʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʪʦʯʝʢ 10, 8, 2 ʠ 3. ɼʘʥʥʳʝ ʧʨʦʙʳ ʙʳʣʠ ʧʦʣʥʦʩʪʴʶ ʧʫʩʪʳʤʠ, 

ʚʦʟʤʦʞʥʦ ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʘʢʪʠʚʥʳʤ ʩʫʜʦʭʦʜʩʪʚʦʤ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʠ ʣʝʜʦʢʦʣʴʥʳʤʠ ʧʨʦʚʦʜʢʘʤʠ ʟʠʤʦʡ ʢ 

ʥʝʬʪʝʥʘʣʠʚʥʦʤʫ ʪʝʨʤʠʥʘʣʫ. 

 

 
ʈʠʩ. 2 ï ɼʦʣʷ ʤʘʢʨʦʪʘʢʩʦʥʦʚ ʚ ʚʳʙʦʨʢʝ 

 

ʉʫʙʜʦʤʠʥʘʥʪʦʤ ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʚ ʧʨʦʙʘʭ, ʪʘʢʞʝ ʷʚʣʷʣʠʩʴ ʤʦʣʣʶʩʢʠ ʜʚʫʩʪʚʦʨʯʘʪʳʭ. ʅʘʠʙʦʣʝʝ 

ʨʝʜʢʦ ʚʩʪʨʝʯʘʶʱʝʡʩʷ ʛʨʫʧʧʦʡ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʚ ʨʘʡʦʥʝ ʠʩʩʣʝʜʦʚʘʥʠʷ  ʙʳʣʠ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʥʝʤʘʪʦʜ ʠ ʦʣʠʛʦʭʝʪ ʧʨʠ 

ʵʪʦʤ ʠʭ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʚʦʟʨʘʩʪʘʣʘ ʩ ʩʝʚʝʨʘ ʥʘ ʶʛ. ʏʠʩʣʝʥʥʦʩʪʴ ʜʚʫʢʨʳʣʳʭ (Chironomidae) ʚ ʩʨʝʜʥʝʤ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʟʤʝʥʷʝʪʩʷ.  

ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʚʠʜʦʚʳʭ ʩʦʩʪʘʚʦʚ ʥʘ ʫʯʘʩʪʢʘʭ ʩ ʨʘʟʥʦʡ ʛʣʫʙʠʥʦʡ ʠ ʩʢʦʨʦʩʪʴʶ ʪʝʯʝʥʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʩʢʦʣʴʢʦ 

ʜʨʫʛʘʷ ʢʘʨʪʠʥʘ. 

ʅʘ ʥʝʙʦʣʴʰʠʭ ʛʣʫʙʠʥʘʭ, ʜʦ 3 ʤʝʪʨʦʚ, ʩʫʙʜʦʤʠʥʘʥʪʘʤʠ ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ ʷʚʣʷʣʠʩʴ ʥʝʤʘʪʦʜʳ ʠ ʣʠʯʠʥʢʠ ʭʠʨʦʥʦʤʠʜ. 

ʇʨʠ ʵʪʦʤ ʧʨʝʦʙʣʘʜʘʥʠʝ ʥʘʩʝʢʦʤʳʭ ʥʘʨʘʩʪʘʝʪ ʩ ʩʝʚʝʨʘ ʥʘ ʶʛ. ʊʘʢ ʜʦʣʷ ʭʠʨʦʥʦʤʠʜ ʥʘ ʩʪʚʦʨʝ ʧʦʩʝʣʦʢ ʄʳʩ ʂʘʤʝʥʥʳʡ ï 

ʤʳʩ ʇʘʨʫʩʥʳʡ (ʪʦʯʢʠ 7-11) ʥʝ ʧʨʝʚʳʰʘʝʪ 2-3% ʦʪ ʚʩʝʡ ʧʨʦʙʳ, ʘ ʥʘ ʩʪʚʦʨʝ ʤʳʩ ʗʤ-ʉʘʣʝ ï ʧʦʩʝʣʦʢ ʅʳʜʘ (ʪʦʯʢʠ 16-20) 

ʜʦʩʪʠʛʘʝʪ 13%. ʇʨʠ ʵʪʦʤ ʜʦʣʷ ʥʝʤʘʪʦʜ ʠ ʦʣʠʛʦʭʝʪ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʩʥʠʞʘʝʪʩʷ.  

ʅʘ ʛʣʫʙʠʥʘʭ ʩʚʳʰʝ 3-4 ʤʝʪʨʦʚ (ʪʦʯʢʠ 4,5,13,14,19) ʘʙʩʦʣʶʪʥʳʤʠ ʣʠʜʝʨʘʤʠ ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʙʠʦʤʘʩʩʝ ʷʚʣʷʣʠʩʴ 

ʜʚʫʩʪʚʦʨʯʘʪʳʝ ʤʦʣʣʶʩʢʠ ʨʦʜʘ Sphaerium, ʩʫʙʜʦʤʠʥʘʥʪʘʤʠ ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ ʷʚʣʷʣʠʩʴ ʦʣʠʛʦʭʝʪʳ ʩʝʤʝʡʩʪʚʘ Tubificidae, 

ʘ ʧʦ ʙʠʦʤʘʩʩʝ ʙʨʶʭʦʥʦʛʠʝ ʤʦʣʣʶʩʢʠ ʨʦʜʘ Euglesa. ʅʘʠʤʝʥʴʰʠʤʠ ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ ʷʚʣʷʣʠʩʴ ʘʤʬʠʙʠʦʪʳ, ʠʭ ʜʦʣʷ ʥʝ 

ʧʨʝʚʳʰʘʣʘ 0,5% ʦʪ ʚʩʝʡ ʧʨʦʙʳ. 

Nematoda 

Oligohaeta 

Gastropoda 

Bivalvia 

Diptera  
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ɸʥʘʣʠʟ ʩʭʦʜʩʪʚʘ ʚʠʜʦʚʳʭ ʩʦʩʪʘʚʦʚ ʛʠʜʨʦʙʠʦʥʪʦʚ ʠʟ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʩʪʘʥʮʠʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʩʭʦʜʩʪʚʘ ʚʠʜʦʚʳʭ ʩʦʩʪʘʚʦʚ ɾʘʢʢʘʨʘ-ʄʘʣʳʰʝʚʘ ʠ ʠʥʜʝʢʩʘ ʦʙʱʥʦʩʪʠ ʬʘʫʥ ʏʝʢʘʥʦʚʩʢʦʛʦ-ʉʦʨʝʥʩʝʥʘ, ʧʦʢʘʟʘʣ, ʯʪʦ ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʨʘʚʥʠʚʘʝʤʳʭ ʧʘʨ ʠʤʝʝʪʩʷ ʩʭʦʜʩʪʚʦ ʚʠʜʦʚʳʭ ʩʦʩʪʘʚʦʚ (ʪʘʙʣ. 1). 

 

ʊʘʙʣʠʮʘ 1 ï ʉʨʘʚʥʝʥʠʝ ʚʠʜʦʚʳʭ ʩʦʩʪʘʚʦʚ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ ʥʘ ʨʘʟʨʝʟʘʭ 

ʈʘʟʨʝʟʳ  
ʂ j-m 

ʈʘʟʨʝʟ 1 ʈʘʟʨʝʟ 2 ʈʘʟʨʝʟ 3 ʈʘʟʨʝʟ 4 

Ics ʚ 

% 

ʈʘʟʨʝʟ 1 - -0,5 -0,45 -0,64 

ʈʘʟʨʝʟ 2 40,0 - 0 0,2 

ʈʘʟʨʝʟ 3 43,0 66,7 - 0,5 

ʈʘʟʨʝʟ 4 31,0 75,0 87,0 - 

 

ʊʦʣʴʢʦ ʩʨʘʚʥʝʥʠʝ ʚ ʧʘʨʘʭ ʩ ʧʝʨʚʳʤ ʨʘʟʨʝʟʦʤ ʠʤʝʶʪʩʷ ʜʦʚʦʣʴʥʦ ʙʦʣʴʰʠʝ ʦʪʣʠʯʠʷ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʙʦʣʝʝ ʚʳʩʦʢʠʤ 

ʯʠʩʣʦʤ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʭ ʛʨʫʧʧ ʚ ʧʨʦʙʘʭ ʙʝʥʪʦʩʘ ʥʘ ʜʘʥʥʦʡ ʩʪʘʥʮʠʠ ʧʨʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʠʟʢʦʤ ʯʠʩʣʝ ʪʘʢʩʦʥʦʚ ʥʘ 

ʦʩʪʘʣʴʥʳʭ ʩʪʘʥʮʠʷʭ. 

ʆʪʜʝʣʴʥʳʡ ʠʥʪʝʨʝʩ ʚʳʟʳʚʘʝʪ ʩʦʦʪʥʦʰʝʥʠʝ ʞʠʚʳʭ ʠ ʧʫʩʪʳʭ ʨʘʢʦʚʠʥ, ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʥʘ ʩʪʘʥʮʠʷʭ 13, 14 ʠ 4, 5. ʊʘʢ 

ʥʘ ʩʪʘʥʮʠʷʭ 4, 5 ʩʦʦʪʥʦʰʝʥʠʝ ʧʫʩʪʳʭ ʨʘʢʦʚʠʥ ʢ ʞʠʚʳʤ ʩʦʩʪʘʚʣʷʣʦ 25 ʢ 1, ʘ ʥʘ ʩʪʘʥʮʠʷʭ 13, 14 ï 15 ʢ 1. ʇʨʠ ʵʪʦʤ ʥʘ 

ʦʩʪʘʣʴʥʳʭ ʩʪʘʥʮʠʷʭ ʜʦʣʷ ʧʫʩʪʳʭ ʨʘʢʦʚʠʥ ʤʦʣʣʶʩʢʦʚ ʥʝ ʧʨʝʚʳʰʘʣʘ 10%. ʂʨʦʤʝ ʪʦʛʦ, ʝʩʣʠ ʥʘ ʜʨʫʛʠʭ ʩʪʘʥʮʠʷʭ 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʳʡ ʚʦʟʨʘʩʪ ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʙʳʣ ʨʘʟʥʳʤ, ʪʦ ʥʘ ʪʦʯʢʘʭ 4-5 ʚʦʟʨʘʩʪ ʤʦʣʣʶʩʢʦʚ ʚ ʚʳʙʦʨʢʝ ʥʝ ʧʨʝʚʳʰʘʣ 3-4 

ʣʝʪ, ʘ ʥʘ ʩʪʘʥʮʠʷʭ 13, 14 - 5-6 ʣʝʪ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʠ ʯʠʩʣʝʥʥʦʩʪʴ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, 

ʥʘʭʦʜʷʪʩʷ ʥʘ ʩʪʘʙʠʣʴʥʦʤ ʫʨʦʚʥʝ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʤʥʦʛʠʤʠ ʨʘʥʝʝ ʧʨʦʚʝʜʝʥʥʳʤʠ ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʨʘʙʦʪʘʤʠ 

[ʃʝʱʠʥʩʢʘʷ, 1962; ʉʪʝʧʘʥʦʚʘ, 2011]. ʀʩʢʣʶʯʝʥʠʝʤ ʷʚʣʷʶʪʩʷ ʥʘʨʫʰʝʥʥʳʝ ʪʝʨʨʠʪʦʨʠʠ (ʦʢʨʝʩʪʥʦʩʪʠ ʥʝʬʪʝʥʘʣʠʚʥʦʛʦ 

ʪʝʨʤʠʥʘʣʘ ʠ ʫʯʘʩʪʢʠ ʣʝʜʦʢʦʣʴʥʳʭ ʧʨʦʚʦʜʦʢ) ʛʜʝ ʙʝʥʪʦʩ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʝʪ. ɼʣʷ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ ʚ ʆʙʩʢʦʡ ʛʫʙʝ ʪʨʝʙʫʝʪʩʷ, ʚ ʜʦʧʦʣʥʝʥʠʠ ʢ ʣʝʪʥʠʤ ʤʦʥʠʪʦʨʠʥʛʦʚʳʤ ʨʘʙʦʪʘʤ, ʧʨʦʚʦʜʠʪʴ ʟʠʤʥʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪ ʙʦʣʝʝ ʧʦʣʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʜʠʥʘʤʠʢʫ ʧʦʧʫʣʷʮʠʡ ʜʦʥʥʳʭ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ. ʇʨʠ 

ʵʪʦʤ, ʢʘʢ ʯʠʩʣʝʥʥʦʩʪʴ, ʪʘʢ ʠ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʙʝʥʪʦʩʘ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʆʙʩʢʦʡ ʛʫʙʳ ʩʨʘʚʥʠʪʝʣʴʥʦ ʙʝʜʝʥ. ʇʦ ʤʥʦʛʠʤ 

ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ ʥʘʠʙʦʣʴʰʝʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩ ʜʦʩʪʠʛʘʝʪ ʥʘ ʛʨʘʥʠʮʘʭ ʩʦʣʝʥʦʡ ʠ ʧʨʝʩʥʦʡ ʚʦʜʳ ʚ 

ʨʘʡʦʥʝ ʦʪ ʤʳʩʘ ʊʨʝʭʙʫʛʦʨʥʳʡ ʥʘ ʩʝʚʝʨ ʜʦ ʧʦʩʝʣʢʘ ʉʝʷʭʘ, ʭʦʪʷ ʵʪʠ ʜʘʥʥʳʝ ʧʨʠʚʝʜʝʥʳ ʜʣʷ ʣʝʪʥʝʛʦ ʧʝʨʦʜʘ (ʦʪʢʨʳʪʦʡ 

ʚʦʜʳ), ʧʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʠʤʝʥʥʦ ʚ ʟʠʤʥʠʡ (ʧʦʜʣʝʜʥʳʡ ʧʝʨʠʦʜ) ʪʘʢ ʢʘʢ ʜʦ ʩʠʭ ʧʦʨ 

ʦʩʪʘʝʪʩʷ ʦʪʢʨʳʪʳʤ ʚʦʧʨʦʩ ʦ ʩʤʝʱʝʥʠʠ ʛʨʘʥʠʮʳ ʩʦʣʝʥʦʡ - ʧʨʝʩʥʦʡ ʚʦʜʳ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʠ ʬʘʫʥʳ ʟʦʦʙʝʥʪʦʩʘ. ʂʨʦʤʝ 

ʪʦʛʦ ʧʦʩʪʨʦʡʢʘ ʧʦʨʪʘ ʉʘʙʝʪʪʘ ʥʝ ʤʦʛʣʘ ʥʝ ʧʦʚʣʠʷʪʴ ʥʘ  ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʝ ʠ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʚ ʘʢʚʘʪʦʨʠʠ 

ʆʙʩʢʦʡ ʛʫʙʳ, ʚ ʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʥʝʦʙʭʦʜʠʤʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʠ ʤʦʥʠʪʦʨʠʥʛ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ ʥʘ ʜʘʥʥʳʭ 

ʪʝʨʨʠʪʦʨʠʷʭ.  
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1
, ʃʦʧʘʪʠʥʘ ɸ.ɹ.

2 

1,2
ʂʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ,  

ʇʝʨʤʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ɻɽʅɼɽʈʅʓɽ ʆʉʆɹɽʅʅʆʉʊʀ ɹʀʆʃʆɻʀʏɽʉʂʆɻʆ ɺʆɿʈɸʉʊɸ 

ɸʥʥʦʪʘʮʠʷ 

ʈʘʙʦʪʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʠʟʫʯʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʩ ʧʦʤʦʱʴʶ ʧʨʦʚʝʜʝʥʠʷ ʪʝʩʪʦʚ ʩ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʦʡ 

ʩʫʙʤʘʢʩʠʤʘʣʴʥʦʡ ʚʝʣʠʯʠʥʳ, ʚ ʤʦʜʠʬʠʢʘʮʠʠ ʩʧʦʩʦʙʘ ʦʧʨʝʜʝʣʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʃ.ʄ. ɹʝʣʦʟʝʨʦʚʦʡ. 

ɺʳʷʚʣʷʶʪʩʷ ʛʝʥʜʝʨʥʳʝ ʦʪʣʠʯʠʷ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʩʨʝʜʠ ʫʯʘʩʪʥʠʢʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɹʦʣʴʰʝʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ 

ʞʝʥʱʠʥ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʙʦʣʝʝ ʥʠʟʢʠʡ ʪʝʤʧ ʠʭ ʠʟʤʝʥʝʥʠʡ ʚʦ ʚʨʝʤʝʥʠ. ʕʪʦ ʜʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚʣʠʷʥʠʝ ʬʘʢʪʦʨʦʚ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʬʠʟʠʦʣʦʛʠʝʡ ʧʦʣʘ, ʷʚʣʷʝʪʩʷ ʚʝʜʫʱʠʤ ʧʦ ʚʢʣʘʜʫ ʚ ʧʨʦʮʝʩʩ ʩʪʘʨʝʥʠʷ ʦʨʛʘʥʠʟʤʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʦʟʨʘʩʪ, ʦʮʝʥʢʘ, ʩʧʦʩʦʙ. 
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GENDER FEATURES OF BIOLOGICAL AGE  

Abstract 

The work aimed at studying the biological age by performing tests with submaximal exercise values in the modification 

method for determining the biological age LM Belozerova. Identified gender differences and characteristics among the study 

participants. Greater life expectancy of women corresponds to a lower rate of their changes over time. This proves that the 

influence of factors related to the physiology of sex, according to a leading contribution to the process of aging. 

Keywords: age, evaluation method. 
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1
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2 

1,2
ʂʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, 

ʇʝʨʤʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʆʇʈɽɼɽʃɽʅʀɽ ɹʀʆʃʆɻʀʏɽʉʂʆɻʆ ɺʆɿʈɸʉʊɸ 

ɸʥʥʦʪʘʮʠʷ 

ɼʘʥʥʳʡ ʤʘʪʝʨʠʘʣ ʧʦʩʚʷʱʝʥ ʦʧʨʝʜʝʣʝʥʠʶ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʫ ʩʫʙʲʝʢʪʦʚ, ʚʳʙʨʘʥʥʳʭ ʤʝʪʦʜʦʤ ʩʣʫʯʘʡʥʦʡ 

ʚʳʙʦʨʢʠ, ʩ ʠʩʢʣʶʯʝʥʠʝʤ ʠʟ ʠʩʩʣʝʜʦʚʘʥʠʷ ʣʠʰʴ ʪʝʭ ʣʠʮ, ʢʦʪʦʨʳʝ ʧʝʨʝʥʝʩʣʠ ʫʛʨʦʞʘʝʤʳʝ ʞʠʟʥʠ ʩʦʩʪʦʷʥʠʷ ʠ ʪʷʞʝʣʳʡ 

ʥʘʨʫʰʝʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʠʥʬʘʨʢʪʳ, ʠʥʩʫʣʴʪ, ʦʩʪʨʦʝ ʥʘʨʫʰʝʥʠʝ ʤʦʟʛʦʚʦʛʦ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ. ʆʮʝʥʢʘ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʚʦʟʨʘʩʪʘ ʧʨʦʚʦʜʠʣʘʩʴ ʤʦʜʠʬʠʢʘʮʠʝʡ ʩʧʦʩʦʙʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ 

ʩʫʙʤʘʢʩʠʤʘʣʴʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʩʪʘʥʜʘʨʪʥʦʛʦ ʥʘʛʨʫʟʦʯʥʦʛʦ ʪʝʩʪʘ PWC 170. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʦʟʨʘʩʪ, ʦʮʝʥʢʘ, ʩʧʦʩʦʙ. 

 

Kusyakova R.F.
1
, Lopatina A.B.

2 

1,2
PhD in Pedagogy,  

Perm National Research Polytechnic University 

DETERMINE BIOLOGICAL  AGE 

Abstract 

This material is devoted to the definition of biological age of the subjects selected randomly , with the exception of the 

study only those persons who have suffered life-threatening condition and severe disorders such as heart attacks , stroke , 

acute ischemic stroke. Evaluation of biological age was carried out by modifying the method of research of biological age in 

the application of submaximal physical exertion during standard exercise test PWC 170. 

Keywords: age, evaluation method. 
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1,2
ʂʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, 

ʇʝʨʤʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʆʅʊʆɻɽʅɽʊʀʏɽʉʂʀɽ ɸʉʇɽʂʊʓ ʈɸɿɺʀʊʀʗ ʀ ʉʊɸʈɽʅʀʗ 

ɸʥʥʦʪʘʮʠʷ 

ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʦʧʠʩʳʚʘʝʪ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʨʘʟʚʠʪʠʷ, ʟʨʝʣʦʩʪʠ ʠ ʩʪʘʨʝʥʠʷ ʦʨʛʘʥʠʟʤʘ ʣʶʙʦʛʦ 

ʩʫʙʲʝʢʪʘ, ʚʢʣʶʯʘʷ ʠ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ. ʄʝʪʦʜʦʤ ʠʟʫʯʝʥʠʷ ʷʚʣʷʝʪʩʷ ʤʦʜʠʬʠʢʘʮʠʷ ʩʧʦʩʦʙʘ ʦʧʨʝʜʝʣʝʥʠʷ 

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʧʦ ʤʝʪʦʜʫ ʧʨʦʬʝʩʩʦʨʘ ʃ.ʄ. ɹʝʣʦʟʝʨʦʚʦʡ, ʩ ʟʘʤʝʱʝʥʠʝʤ ʧʨʠʚʳʯʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʩʪʝʧʵʨʛʦʤʝʪʨʠʝʡ ʥʘ ʩʪʘʥʜʘʨʪʥʫʶ ʧʨʦʙʫ ʩ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʦʡ ʩʫʙʤʘʢʩʠʤʘʣʴʥʳʭ ʚʝʣʠʯʠʥ PWC170, ʷʚʣʷʝʪʩʷ 

ʦʧʨʘʚʜʘʥʥʳʤ ʤʝʪʦʜʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʦʮʝʥʢʠ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʣʠʮ ʨʘʟʥʦʛʦ ʭʨʦʥʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʟʨʘʩʪʘ.   

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʥʪʦʛʝʥʝʟ, ʨʘʟʚʠʪʠʝ, ʚʦʟʨʘʩʪ. 
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ONTOGENETIC ASPECTS OF DEVELOPMENT AND A GING 

Abstract 

This paper describes the developmental aspects of development, maturity and aging of any subject, including the human 

body. The method of the study is to modify the method for determining the biological age by Prof. LM Belozerova, with the 

replacement of the usual research stepergometriey a standard test with exercise submaximal PWC170, is justified by the 

research and evaluation of the biological age of different chronological age. 

Keywords:  ontogeny, the development of age. 
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ʃʝʛʦʪʢʠʥ ɸ.ʅ.
1
, ʃʦʧʘʪʠʥʘ ɸ.ɹ.

2 

1,2
ʂʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ,  

ʇʝʨʤʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʇʈɽʇɸʈɸʊʓ DR.NONA ɼʃʗ ʉʅʀɾɽʅʀʗ ɹʀʆʃʆɻʀʏɽʉʂʆɻʆ ɺʆɿʈɸʉʊɸ 

ɸʥʥʦʪʘʮʠʷ 

ɼʘʥʥʳʡ ʥʘʫʯʥʳʡ ʦʙʟʦʨ ʧʦʩʚʷʱʝʥ ʦʧʠʩʘʥʠʶ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʝʧʘʨʘʪʦʚ ʢʣʠʥʠʢʠ çʃʝʥʦʤè (ʀʟʨʘʠʣʴ), ʚʳʧʫʩʢʘʝʤʳʭ 

ʧʦʜ ʤʘʨʢʦʡ Dr.Nona ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʅʦʥʥʳ ɻʨʠʛʦʨʴʝʚʥʳ ʂʫʭʠʥʦʡ, ʥʘ ʦʨʛʘʥʠʟʤ ʤʥʦʛʦʢʣʝʪʦʯʥʦʛʦ 

ʩʫʱʝʩʪʚʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʯʝʣʦʚʝʢʘ. ʆʧʠʩʘʥʳ ʤʝʭʘʥʠʟʤʳ ʜʝʡʩʪʚʠʷ ʧʨʝʧʘʨʘʪʦʚ, ʨʘʟʨʝʰʝʥʥʳʭ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʚʩʝʤʠ ʥʝʦʙʭʦʜʠʤʳʤʠ ʨʘʟʨʝʰʠʪʝʣʴʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ. 

ʇʨʝʧʘʨʘʪʳ ʢʣʠʥʠʢʠ ʃʝʥʦʤ ʠʤʝʶʪ ʷʨʢʦʝ ʦʤʦʣʘʞʠʚʘʶʱʝʝ ʜʝʡʩʪʚʠʝ, ʩʥʠʞʘʶʪ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʚʦʟʨʘʩʪ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʦʟʨʘʩʪ, ʢʣʝʪʢʘ, ɼʅʂ. 
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DR.NONA DRUGS TO REDUCE BIOLOGICAL AGE  

Abstract 

This scientific review focuses on the description of the impact of drugs clinic "Len" (Izrail), sold under the brand name Dr. 

Nona in the laboratory under the direction of Nona G. Kuhina, on the body of a multicellular creatures, including humans. The 

mechanisms of action of drugs approved for use in the Russian Federation, confirmed that all the necessary permits. Len clinic 

Preparations are bright rejuvenating effect, reduce biological age. 

Keywords: age, cell, DNA. 
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ʃʝʛʦʪʢʠʥʘ ʃ.ʈ.
1
, ʃʦʧʘʪʠʥʘ ɸ.ɹ.

2 

1,2
ʂʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ,  

ʇʝʨʤʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʆʎɽʅʂɸ ɹʀʆʃʆɻʀʏɽʉʂʆɻʆ ɺʆɿʈɸʉʊɸ ʋ ʃʀʎ ʈɸɿʃʀʏʅʆɻʆ ʉʆʉʊʆʗʅʀʗ ɿɼʆʈʆɺʔʗ 

ɸʥʥʦʪʘʮʠʷ 

ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʦʧʠʩʳʚʘʝʪ ʦʧʳʪ ʧʨʠʤʝʥʝʥʠʷ ʥʘ ʧʨʘʢʪʠʢʝ ʤʦʜʠʬʠʢʘʮʠʠ ʤʝʪʦʜʘ ʦʧʨʝʜʝʣʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʚʦʟʨʘʩʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʫʙʤʘʢʩʠʤʘʣʴʥʳʭ ʚʝʣʠʯʠʥ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʫ ʣʠʮ ʨʘʟʣʠʯʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ. ɺ 

ʤʦʤʝʥʪ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘ ʢʘʞʜʳʤ ʠʩʧʳʪʫʝʤʳʤ ʚʝʣʩʷ ʧʦʩʪʦʷʥʥʳʡ ʢʦʥʪʨʦʣʴ ʩʦʩʪʦʷʥʠʷ ʬʫʥʢʮʠʡ ʞʠʟʥʝʥʥʦ 

ʚʘʞʥʳʭ ʦʨʛʘʥʦʚ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚʩʝ ʠʩʧʳʪʫʝʤʳʝ ʧʝʨʝʥʝʩʣʠ ʤʝʪʦʜʠʢʫ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʙʝʟ 

ʦʩʣʦʞʥʝʥʠʡ ʠ ʚ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʠ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʦʟʨʘʩʪ, ʦʮʝʥʢʘ, ʩʧʦʩʦʙ. 
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ASSESSMENT OF BIOLOGICAL AGE IN PERSONS OF VARIOUS HEALTH  

Abstract 

This article describes the experience of practical application of the method of modifying biological age determination 

using submaximal exercise in individuals of different health status. At the time of the study for each test was conducted 

constantly monitors the functions of vital organs. The results show that all the test procedure moved study without 

complications and during the study, and after the end of the experiment. 

Keywords: age, evaluation method. 
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ʃʝʛʦʪʢʠʥʘ ʃ.ʈ.
1
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1,2
ʂʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ,  

ʇʝʨʤʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʇʈʀʄɽʅɽʅʀɽ ʂɸʇʀʃʃʗʈʆʊɽʈɸʇʀʀ ʉ ʎɽʃʔʖ ʆʄʆʃʆɾɽʅʀʗ 

ɸʥʥʦʪʘʮʠʷ 

ɼʘʥʥʳʡ ʦʙʟʦʨ ʧʦʩʚʷʱʝʥ ʦʧʠʩʘʥʠʶ ʧʨʠʤʝʥʝʥʠʷ ʢʘʧʠʣʣʷʨʦʪʝʨʘʧʠʠ ʩ ʧʦʤʦʱʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʝʧʘʨʘʪʦʚ ʢʣʠʥʠʢʠ 

çʃʝʥʦʤè ʩʝʨʠʠ çɼʨ.ʅʦʥʘè (ʀʟʨʘʠʣʴ) ʚ ʮʝʣʷʭ ʦʤʦʣʦʞʝʥʠʷ ʠ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʟʨʘʩʪʘ. ʆʧʠʩʳʚʘʶʪʩʷ, 

ʚ ʦʙʱʝʤ ʠ ʮʝʣʦʤ, ʤʝʭʘʥʠʟʤʳ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʝʧʘʨʘʪʦʚ ʢʣʠʥʠʢʠ çʃʝʥʦʤè ʩʝʨʠʠ çɼʨ.ʅʦʥʘè (ʀʟʨʘʠʣʴ) ʥʘ ʤʝʭʘʥʠʟʤʳ 

ʩʘʥʦʛʝʥʝʟʘ, ʘʢʪʠʚʘʮʠʠ ʩʠʥʪʝʟʘ ʥʫʢʣʝʠʥʦʚʳʭ ʢʠʩʣʦʪ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʙʘʟʦʚʳʤ ʵʣʝʤʝʥʪʦʤ ʚ ʩʪʘʥʦʚʣʝʥʠʠ ʟʘʱʠʪʥʦï 

ʧʨʠʩʧʦʩʦʙʠʪʝʣʴʥʦʛʦ ʦʪʚʝʪʘ ʦʨʛʘʥʠʟʤʘ ʥʘ ʣʶʙʦʝ ʚʥʝʰʥʝʝ ʠʣʠ ʚʥʫʪʨʝʥʥʝʝ ʚʦʟʜʝʡʩʪʚʠʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɼʅʂ, ʘʜʘʧʪʘʮʠʷ, ʚʦʟʨʘʩʪ. 
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ʉAPILLAROTʅERAPY FOR THE REJUVENATION 

Abstract 

This review is dedicated to the description of the application capillarotherapy by using drugs "Dr.Nona" series (Israel) in 

order to rejuvenate and reduce biological age level. It describes, in general, the mechanisms of action of drugs series 

"Dr.Nona" (Israel) sanogenesis mechanisms that activate the synthesis of nucleic acids, which is a basic element in the 

formation of protective-adaptive response of the body to any external or internal influence. 

Keywords: DNA, adaptation, age. 
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3
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ʂʘʥʜʠʜʘʪ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ, ʚʝʜʫʱʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ, ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʉʝʚʝʨʥʦʛʦ 

ɿʘʫʨʘʣʴʷ, ʌɻɹʅʋ ɺʩʝʨʦʩʩʠʡʩʢʠʡ ʅʀʀ ʚʝʪʝʨʠʥʘʨʥʦʡ ʵʥʪʦʤʦʣʦʛʠʠ ʠ ʘʨʘʭʥʦʣʦʛʠʠ 

ʂʆɾʅʓɽ ʇɸʊʆʃʆɻʀʀ ʋ ʂʈʋʇʅʆɻʆ ʈʆɻɸʊʆɻʆ ʉʂʆʊɸ ɺ ʉɽɺɽʈʅʆʄ ɿɸʋʈɸʃʔɽ 

ɸʥʥʦʪʘʮʠʷ 
ʇʨʦʚʝʜʝʥʦ ʠʟʫʯʝʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʢʦʞʥʳʭ ʧʘʪʦʣʦʛʠʡ ʫ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʚ ʉʝʚʝʨʥʦʤ ɿʘʫʨʘʣʴʝ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʦʞʥʳʝ ʙʦʣʝʟʥʠ ʙʳʚʘʶʪ ʧʘʨʘʟʠʪʘʨʥʦʛʦ, ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʠ ʪʨʘʚʤʘʪʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʇʨʠ 

ʧʦʨʘʞʝʥʠʷʭ ʢʦʞʠ ʪʨʘʚʤʘʪʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʦʪʤʝʯʘʣʠ ʧʨʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʦʨʘʞʝʥʠʷʭ - 72,4% ʩʣʫʯʘʝʚ; 

ʧʘʨʘʟʠʪʘʨʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠʟ ʥʠʭ ʧʨʠ ʥʘʧʘʜʝʥʠʠ ʠʢʩʦʜʦʚʳʭ ʢʣʝʱʝʡ - 71,46%, ʜʝʤʦʜʝʢʦʟʝ - 27,8%, 

ʩʠʬʫʥʢʫʣʷʪʦʟʝ ï 10,2%, ʙʦʚʠʢʦʣʝʟʝ - 8,56%, ʧʩʦʨʦʧʪʦʟʝ ï 2,2%, ʛʠʧʦʜʝʨʤʘʪʦʟʝ - 0,1%. ʉʨʝʜʠ ʧʦʨʘʞʝʥʠʡ ʢʦʞʠ 

ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʚʩʪʨʝʯʘʣʠʩʴ ʧʠʦʜʝʨʤʠʠ - 22,9% ʠ ʜʝʨʤʘʪʦʬʠʪʦʟʳ - 7,8% ʩʣʫʯʘʝʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʞʘ, ʜʝʨʤʘʪʠʪ, ʢʨʫʧʥʳʡ ʨʦʛʘʪʳʡ ʩʢʦʪ, ʧʘʨʘʟʠʪʳ, ʠʢʩʦʜʦʚʳʝ ʢʣʝʱʠ, ʜʝʤʦʜʝʢʦʟ, ʧʩʦʨʦʧʪʦʟ, 
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SKIN DISEASE IN CATTLE IN NORTHERN TRANSURALS  

Abstract 
The study of the spread of skin disorders in cattle in the Northern Trans-Urals. It was found that skin diseases are 

parasitic, infectious and traumatic origin. When skin lesions of traumatic origin marked by mechanical injuries - 72.4% of 

cases; parasitic origin of them in an attack of ticks - 71.46%, demodicosis - 27.8%, sifunkulyatoze - 10.2%, bovikoleze - 

8.56%, common scab - 2.2%, hypodermosis - 0.1%. Among the infectious nature of the lesions occurred pyoderma - 22.9% 

and dermatophytoses - 7.8% of the cases. 

Keywords: skin, dermatitis, cattle parasites, ticks, demodicosis, common scab, horioptoz, lice, hair lice, dermatophytoses, 

injury. 

 

ʛʨʦʧʨʦʤʳʰʣʝʥʥʳʡ ʢʦʤʧʣʝʢʩ ʊʶʤʝʥʩʢʦʡ ʦʙʣʘʩʪʠ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʝʡ ʦʪʨʘʩʣʴʶ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, 

ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ ʨʝʩʫʨʩʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʥʘʮʠʦʥʘʣʴʥʫʶ 

ʙʝʟʦʧʘʩʥʦʩʪʴ. ʇʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʜʫʢʮʠʠ ʩʢʦʪʦʚʦʜʩʪʚʘ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʠ ʬʠʥʘʥʩʦʚʦʝ ʩʦʩʪʦʷʥʠʝ 

ʚʩʝʛʦ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʅʘ ʢʘʞʜʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʟʘʜʘʯʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʦʪʨʘʩʣʠ, 

ʩʪʘʥʦʚʷʪʩʷ ʚʩʝ ʙʦʣʝʝ ʩʣʦʞʥʳʤʠ ʠ ʤʘʩʰʪʘʙʥʳʤʠ. ɼʣʷ ʠʭ ʫʩʧʝʰʥʦʛʦ ʨʝʰʝʥʠʷ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʞʠʚʦʪʥʳʭ, ʦʙʣʘʜʘʶʱʠʭ ʚʳʩʦʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ, ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ, ʫʩʪʦʡʯʠʚʳʭ ʢ ʟʘʙʦʣʝʚʘʥʠʷʤ 

ʠ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʫʩʣʦʚʠʷ ʠʭ ʩʦʜʝʨʞʘʥʠʷ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʦʩʥʦʚʳʚʘʪʴʩʷ ʥʘ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʭ ʨʘʟʚʠʪʠʷ ʦʨʛʘʥʠʟʤʘ ʠ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʧʦʪʨʝʙʥʦʩʪʷʤ ʞʠʚʦʪʥʳʭ. [1-4] 

ʆʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʢʦʞʥʳʭ ʧʘʪʦʣʦʛʠʡ ʫ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ 

ʷʚʣʷʶʪʩʷ ʥʘʨʫʰʝʥʠʷ ʟʦʦʛʠʛʠʝʥʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʧʦ ʢʦʨʤʣʝʥʠʶ, ʩʦʜʝʨʞʘʥʠʶ ʠ ʫʭʦʜʫ ʟʘ ʞʠʚʦʪʥʳʤʠ, ʘ ʪʘʢʞʝ ʥʝ 

ʩʦʙʣʶʜʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʤʠʢʨʦʢʣʠʤʘʪʘ. [2,4] 

ɺ ʊʶʤʝʥʩʢʦʡ ʦʙʣʘʩʪʠ ʦʜʥʠʤ ʠʟ ʧʨʝʧʷʪʩʪʚʠʡ ʥʘ ʧʫʪʠ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʞʠʚʦʪʥʳʭ ʷʚʣʷʶʪʩʷ 

ʟʘʙʦʣʝʚʘʥʠʷ ʢʦʞʠ ʨʘʟʣʠʯʥʦʡ ʵʪʠʦʣʦʛʠʠ, ʦʪ ʢʦʪʦʨʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʥʝʩʫʪ ʙʦʣʴʰʠʝ ʧʦʪʝʨʠ. 

ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ ʥʘʥʦʩʠʤʳʡ ʵʪʠʤʠ ʙʦʣʝʟʥʷʤʠ, ʩʢʣʘʜʳʚʘʝʪʩʷ ʠʟ ʟʘʪʨʘʪ ʥʘ ʣʝʯʝʙʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʙʦʣʴʥʳʭ 

ʞʠʚʦʪʥʳʭ, ʥʘʨʫʰʝʥʠʷ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ ʬʫʥʢʮʠʠ, ʨʦʞʜʝʥʠʝ ʩʣʘʙʦʛʦ, ʥʝʞʠʟʥʝʩʧʦʩʦʙʥʦʛʦ ʤʦʣʦʜʥʷʢʘ, ʩʥʠʞʝʥʠʝ 

ʤʦʣʦʯʥʦʡ ʠ ʤʷʩʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʢʘʯʝʩʪʚʘ ʢʦʞʝʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. [1,5-7] 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʚʦʧʨʦʩʳ ʠʟʫʯʝʥʠʷ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ, ʧʦʩʪʘʥʦʚʢʦʡ ʜʠʘʛʥʦʟʘ ʠ ʥʘʟʥʘʯʝʥʠʝʤ 

ʣʝʯʝʥʠʷ ʢʦʞʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʦʩʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʠ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʢʦʞʥʳʭ ʧʘʪʦʣʦʛʠʡ ʫ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ  

ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʨʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʧʝʨʠʦʜ ʩ 2011-2015 ʛʛ. ʥʘ ʙʘʟʝ ʌɻɹʆʋ ɺʆ çɻɸʋ ʉʝʚʝʨʥʦʛʦ 

ɿʘʫʨʘʣʴʷè ʢʘʬʝʜʨʘʭ ʥʝʟʘʨʘʟʥʳʭ ʙʦʣʝʟʥʝʡ ʠ ʠʥʬʝʢʮʠʦʥʥʳʭ ʠ ʠʥʚʘʟʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ, ʣʘʙʦʨʘʪʦʨʠʷʭ ʘʢʘʨʦʣʦʛʠʠ ʠ 

ʵʥʪʦʤʦʟʦʚ ʞʠʚʦʪʥʳʭ ʌɻɹʅʋ ɺʅʀʀ ʚʝʪʝʨʠʥʘʨʥʦʡ ʵʥʪʦʤʦʣʦʛʠʠ ʠ ʘʨʘʭʥʦʣʦʛʠʠ, ʘ ʪʘʢʞʝ ʚ ʭʦʟʷʡʩʪʚʘʭ ʊʶʤʝʥʩʢʦʡ 

ʦʙʣʘʩʪʠ. ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʥʘʤʠ ʦʙʩʣʝʜʦʚʘʥ ʢʨʫʧʥʳʡ ʨʦʛʘʪʳʡ ʩʢʦʪ ʤʦʣʦʯʥʦʛʦ, ʤʷʩʥʦʛʦ ʠ 

ʤʷʩʦʤʦʣʦʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ, ʚ ʨʘʟʣʠʯʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ.  

ɺʩʝʛʦ ʦʙʩʣʝʜʦʚʘʥʦ 29485 ʛʦʣʦʚ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʩ ʧʦʨʘʞʝʥʠʷʤʠ ʢʦʞʥʦ-ʚʦʣʦʩʷʥʦʛʦ ʧʦʢʨʦʚʘ: ʠʟ ʥʠʭ ʥʘ - 

ʜʝʤʦʜʝʢʦʟ 12829 ʛʦʣʦʚ; ʧʩʦʨʦʧʪʦʟ ï 25920 ʛʦʣʦʚ; ʩʠʬʫʥʢʫʣʷʪʦʟ ï 4182 ʛʦʣʦʚʳ; ʛʠʧʦʜʝʨʤʘʪʦʟ 29485 ʛʦʣʦʚ; ʠʢʩʦʜʦʚʳʭ 

ʢʣʝʱʝʡ - 11043 ʛʦʣʦʚʳ, ʙʦʚʠʢʦʣʝʟ ï 4482 ʛʦʣʦʚʳ; ʜʝʨʤʘʪʦʬʠʪʦʟʳ ï 1259 ʛʦʣʦʚ; ʧʠʦʜʝʨʤʠʶ ï 2486 ʛʦʣʦʚ; 

ʪʨʘʚʤʘʪʠʯʝʩʢʠʝ ʧʦʚʨʝʞʜʝʥʠʷ ʢʦʞʠ ï 29485 ʛʦʣʦʚ. ɼʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʙʦʣʝʟʥʝʡ ʢʦʞʠ ʧʨʦʚʦʜʠʣʠ: ʦʮʝʥʢʫ ʦʙʱʝʛʦ ʚʠʜʘ, 

ʧʦʚʝʜʝʥʠʷ ʞʠʚʦʪʥʦʛʦ; ʠʟʤʝʨʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʣʘ, ʧʫʣʴʩʘ, ʜʳʭʘʥʠʷ, ʩʦʢʨʘʱʝʥʠʷ ʨʫʙʮʘ; ʧʘʣʴʧʠʨʦʚʘʥʠʝ ʢʦʞʠ 

(ʪʨʘʚʤʳ, ʩʩʘʜʠʥʳ, ʛʠʧʦʜʝʨʤʘʪʦʟ, ʠʢʩʦʜʦʚʳʝ ʢʣʝʱʠ); ʚʳʯʝʩʳʚʘʥʠʝ ʠ ʚʳʱʠʧʳʚʘʥʠʝ ʰʝʨʩʪʠ ʥʘ ʥʘʣʠʯʠʝ ʵʢʪʦʧʘʨʘʟʠʪʦʚ 

(ʚʰʠ, ʚʣʘʩʦʝʜʳ); ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʦʞʠ (ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʢʣʝʱʝʡ Demodex bovis, Psoroptes bovis); 
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ʠʩʧʦʣʴʟʦʚʘʣʠ ʣʶʤʠʥʝʩʮʝʥʪʥʳʡ ʤʝʪʦʜ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʜʝʨʤʘʪʦʬʠʪʦʟʦʚ; ʣʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʙ ʢʦʞʠ 

(ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ) ʥʘ ʙʘʢʪʝʨʠʘʣʴʥʳʝ ʠ ʛʨʠʙʢʦʚʳʝ ʨʝʘʢʮʠʠ (ʘʵʨʦʙʥʳʝ/ʘʥʘʵʨʦʙʥʳʝ, ʜʨʦʞʞʝʚʳʝ ʛʨʠʙʢʠ). 

ʎʠʬʨʦʚʦʡ ʤʘʪʝʨʠʘʣ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʜʚʝʨʛʘʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ Microsoft Excel. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʇʨʠ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʵʪʠʦʣʦʛʠʷ ʟʘʙʦʣʝʚʘʥʠʡ ʢʦʞʠ ʫ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʦʯʝʥʴ 

ʨʘʟʥʦʦʙʨʘʟʥʘ ʠ ʠʤʝʝʪ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʭʦʟʷʡʩʪʚ, ʬʝʨʤ ʠ ʢʦʤʧʣʝʢʩʦʚ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ 

ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʢʦʞʝ ʷʚʣʷʝʪʩʷ ʧʨʦʠʟʚʦʜʥʳʤ ʢʦʤʧʣʝʢʩʦʤ ʬʘʢʪʦʨʦʚ. 

ʆʩʥʦʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʷʚʣʷʶʪʩʷ: ʤʝʭʘʥʠʯʝʩʢʠʝ ʪʨʘʚʤʳ, ʥʘʨʫʰʝʥʠʝ ʟʘʱʠʪʥʳʭ ʩʚʦʡʩʪʚ ʢʦʞʠ, ʘʣʣʝʨʛʠʯʝʩʢʠʝ 

ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʠʥʪʦʢʩʠʢʘʮʠʠ, ʥʝ ʩʚʦʝʚʨʝʤʝʥʥʘʷ ʚʘʢʮʠʥʘʮʠʠ ʠʣʠ ʝʝ ʦʪʩʫʪʩʪʚʠʝ, ʥʝ ʩʚʦʝʚʨʝʤʝʥʥʘʷ ʫʙʦʨʢʘ ʥʘʚʦʟʘ 

ʧʦʚʳʰʘʝʪ ʚʣʘʞʥʦʩʪʴ ʚ ʧʦʤʝʱʝʥʠʷʭ, ʯʪʦ ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʝ ʙʣʘʛʦʧʨʠʷʪʥʦ ʥʘ ʝʝ ʩʦʩʪʦʷʥʠʝ ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʨʦʚʦʮʠʨʫʝʪ 

ʨʘʟʚʠʪʠʝ ʢʦʞʥʳʭ ʧʘʪʦʣʦʛʠʡ.  

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʤʳʤʠ ʧʦʨʘʞʝʥʠʷʤʠ ʢʦʞʠ ʙʳʣʠ ʤʝʭʘʥʠʯʝʩʢʠʝ 

ʧʦʚʨʝʞʜʝʥʠʷ ʠʟ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʞʠʚʦʪʥʳʭ ʚ 72,4Ñ2,115% ʩʣʫʯʘʷʭ ʦʙʥʘʨʫʞʝʥʳ ʪʨʘʚʤʳ ʢʦʞʠ ʨʘʟʣʠʯʥʦʛʦ ʭʘʨʘʢʪʝʨʘ 

(ʩʩʘʜʠʥʳ, ʮʘʨʘʧʠʥʳ, ʨʘʟʨʳʚʳ ʢʦʞʠ ʨʦʛʘʤʠ ʠ ʪ.ʜ.) (ʪʘʙʣʠʮʘ). 

 

ʊʘʙʣʠʮʘ ï ʂʦʞʥʳʝ ʧʘʪʦʣʦʛʠʠ ʫ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʚ ʉʝʚʝʨʥʦʤ ɿʘʫʨʘʣʴʝ  2011-2015 ʛʛ. 

ˉ 

ʧ.ʧ. 

ɹʦʣʝʟʥʠ ʢʦʞʥʦʛʦ ʧʦʢʨʦʚʘ ʂʨʫʧʥʳʡ ʨʦʛʘʪʳʡ 

ʩʢʦʪ, ʛʦʣ 

%, 

(MÑm) 

1. ʇʦʨʘʞʝʥʠʝ ʢʦʞʠ ʧʘʨʘʟʠʪʘʨʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ 

1 ɼʝʤʦʜʝʢʦʟ 3570 27,8Ñ2,71 

2 ʇʩʦʨʦʧʪʦʟ 572 2,2Ñ0,05 

3 ɺʣʘʩʦʝʜʳ 358 8,56Ñ0,941 

4 ɺʰʠ  455 10,2Ñ1,05 

5 ʀʢʩʦʜʦʚʳʝ ʢʣʝʱʠ 7891 71,46Ñ0,927 

6 ɻʠʧʦʜʝʨʤʘʪʦʟ 29 0,1Ñ0,001 

2. ʇʦʨʘʞʝʥʠʷ ʢʦʞʠ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ 

7 ʇʠʦʜʝʨʤʠʷ 2486 22,9Ñ2,04 

8 ɼʝʨʤʘʪʦʬʠʪʦʟʳ  98 7,8Ñ0,553 

3. ʇʦʨʘʞʝʥʠʷ ʢʦʞʠ ʪʨʘʚʤʘʪʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ 

9 ʄʝʭʘʥʠʯʝʩʢʠʝ ʧʦʚʨʝʞʜʝʥʠʷ ʢʦʞʠ 21347 72,4Ñ2,115 

 

ʆʩʦʙʫʶ ʨʦʣʴ ʚ ʧʦʨʘʞʝʥʠʷʭ ʢʦʞʠ ʠʛʨʘʶʪ ʧʘʨʘʟʠʪʳ, ʢʦʪʦʨʳʝ ʧʨʠʥʦʩʷʪ ʙʦʣʴʰʦʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ 

ʫʤʝʥʴʰʝʥʠʝ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʫʧʠʪʘʥʥʦʩʪʠ, ʦʪʩʪʘʚʘʥʠʝ ʚ ʨʦʩʪʝ ʠ ʨʘʟʚʠʪʠʠ, ʩʥʠʞʝʥʠʷ ʢʘʯʝʩʪʚʘ ʢʦʞʝʚʝʥʥʦʡ 

ʧʨʦʜʫʢʮʠʠ ʠ ʪ.ʜ. 

ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʣʫʯʘʝʚ ʧʘʪʦʣʦʛʠʠ ʢʦʞʠ ʫ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʦʪʤʝʯʘʣʦʩʴ ʧʨʠ ʥʘʧʘʜʝʥʠʠ ʠʢʩʦʜʦʚʳʭ 

ʢʣʝʱʝʡ. ɿʘ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʞʠʚʦʪʥʳʭ ʩʦʙʨʘʥʦ 21897 ʵʢʟʝʤʧʣʷʨʦʚ ʢʣʝʱʝʡ, ʩ ʠʥʜʝʢʩʦʤ ʚʩʪʨʝʯʘʝʤʦʩʪʠ (ʀɺ) 

71,46Ñ0,927%. 

ʇʨʠ ʜʝʤʦʜʝʢʦʟʥʦʡ ʠʥʚʘʟʠʠ ʧʦʨʘʞʝʥʠʷ ʢʦʞʥʦʛʦ ʧʦʢʨʦʚʘ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʚ 27,8Ñ2,71% ʩʣʫʯʘʝʚ; ʧʨʠ ʩʠʬʫʥʢʫʣʷʪʦʟʥʦʡ, 

ʙʦʚʠʢʦʣʝʟʥʦʡ ʠ ʧʩʦʨʦʧʪʦʟʥʦʡ - 10,2Ñ1,05%, 8,56Ñ0,941% ʠ 2,2Ñ0,05% ʩʣʫʯʘʝʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʀʟ ʧʘʪʦʣʦʛʠʡ ʢʦʞʠ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʧʠʦʜʝʨʤʠʠ ʚ 22,9Ñ2,04% ʠ ʜʝʨʤʘʪʦʬʠʪʦʟʳ - 7,8Ñ0,553% 

ʩʣʫʯʘʷʭ. ʆʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʛʥʦʡʥʳʭ ʧʦʨʘʞʝʥʠʡ ʢʦʞʠ ʷʚʣʷʝʪʩʷ ʚʥʝʜʨʝʥʠʝ ʩʪʘʬʠʣʦʢʦʢʢʦʚʦʡ ʠʥʬʝʢʮʠʠ ʧʨʠ ʥʘʨʫʰʝʥʠʠ 

ʮʝʣʦʩʪʥʦʩʪʠ ʵʧʠʜʝʨʤʠʩʘ, ʪʦ ʝʩʪʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʨʘʚʤʘʪʠʟʤʘ. ʇʨʝʜʨʘʩʧʦʣʘʛʘʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ: 

ʘʥʪʠʩʘʥʠʪʘʨʥʳʝ ʫʩʣʦʚʠʷ ʩʦʜʝʨʞʘʥʠʷ, ʤʘʮʝʨʘʮʠʷ ʢʦʞʠ, ʵʢʟʦʛʝʥʥʳʝ ʠ ʵʥʜʦʛʝʥʥʳʝ ʬʘʢʪʦʨʳ, ʚʳʜʝʣʝʥʠʷ ʧʨʠ ʥʘʨʫʰʝʥʠʠ 

ʩʝʢʨʝʪʦʨʥʦʡ ʬʫʥʢʮʠʠ ʩʘʣʴʥʳʭ ʠ ʧʦʪʦʚʳʭ ʞʝʣʝʟ, ʩʥʠʞʝʥʠʝ ʪʨʦʬʠʯʝʩʢʦʡ ʠ ʙʘʨʴʝʨʥʦʡ ʬʫʥʢʮʠʠ ʢʦʞʠ.  

ɼʝʨʤʘʪʦʬʠʪʦʟʳ, ʚ ʯʘʩʪʥʦʩʪʠ, ʪʨʠʭʦʬʠʪʠʷ ʦʪʤʝʯʘʣʘʩʴ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʚʘʢʮʠʥʳ, ʯʪʦ ʧʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ ʩʚʷʟʘʥʦ ʩ 

ʥʦʩʠʪʝʣʴʩʪʚʦʤ ʚʠʨʫʣʝʥʪʥʦʛʦ ʚʦʟʙʫʜʠʪʝʣʷ ʫ ʞʠʚʦʪʥʳʭ ʠʣʠ ʩʥʠʞʝʥʠʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʞʠʚʦʪʥʳʭ, ʦʙʫʩʣʦʚʣʝʥʥʦʡ 

ʨʘʟʣʠʯʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. 

ɿʘ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʥʘ ʛʠʧʦʜʝʨʤʘʪʦʟ ʥʘʤʠ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ 0,1Ñ0,001% ʩʣʫʯʘʝʚ 

ʧʦʨʘʞʝʥʠʷ ʢʦʞʥʦʛʦ ʧʦʢʨʦʚʘ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʨʘʥʥʝʡ ʭʠʤʠʦʪʝʨʘʧʠʠ ʧʨʦʪʠʚ ʵʪʦʛʦ 

ʟʘʙʦʣʝʚʘʥʠʷ. ɺʩʪʨʝʯʘʝʤʦʩʪʴ ʛʠʧʦʜʝʨʤʘʪʦʟʘ ʥʘ ʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʞʠʚʦʪʥʦʚʦʜʦʚ (ʦʪʩʫʪʩʪʚʠʝ ʨʘʥʥʝʡ 

ʭʠʤʠʦʪʝʨʘʧʠʠ, ʧʝʨʝʛʨʫʧʧʠʨʦʚʢʘ ʞʠʚʦʪʥʳʭ, ʚʚʝʜʝʥʠʝ ʥʦʚʳʭ ʞʠʚʦʪʥʳʭ ʚ ʩʪʘʜʦ ʙʝʟ ʧʨʦʚʝʜʝʥʠʷ ʢʘʨʘʥʪʠʥʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʠ ʪ.ʜ.). [9] 

ɿʘʢʣʶʯʝʥʠʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʡ ʨʘʙʦʪʳ ʭʦʪʝʣʦʩʴ ʙʳ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʘʪʦʣʦʛʠʠ ʢʦʞʥʦ-ʚʦʣʦʩʷʥʦʛʦ ʧʦʢʨʦʚʘ ʫ 

ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʚʩʪʨʝʯʘʶʪʩʷ ʧʦʚʩʝʤʝʩʪʥʦ. ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʨʘʟʣʠʯʥʳʭ ʧʨʠʨʦʜʥʳʭ, ʠʥʬʝʢʮʠʦʥʥʳʭ, 

ʠʥʚʘʟʠʦʥʥʳʭ, ʤʝʭʘʥʠʯʝʩʢʠʭ, ʢʦʨʤʦʚʳʭ, ʩʪʨʝʩʩʦʚʳʭ, ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʠ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ, ʦʥʠ ʤʦʛʫʪ ʧʨʠʥʷʪʴ ʤʘʩʩʦʚʳʡ 

ʭʘʨʘʢʪʝʨ ʩʨʝʜʠ ʞʠʚʦʪʥʳʭ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʩʫʱʝʩʪʚʣʷʪʴ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ 

ʤʝʨʦʧʨʠʷʪʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʧʨʦʬʠʣʘʢʪʠʢʫ ʢʦʞʥʳʭ ʧʘʪʦʣʦʛʠʡ. ʕʪʘʧʳ ʤʝʨʦʧʨʠʷʪʠʡ ʚʭʦʜʷʱʠʭ ʚ ʢʦʤʧʣʝʢʩ ʜʦʣʞʥʳ 

ʚʢʣʶʯʘʪʴ ʩʣʝʜʫʶʱʝʝ: ʩʪʨʦʛʠʡ ʢʦʥʪʨʦʣʴ ʥʘʜ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ, ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ ʠ ʵʢʩʧʣʫʘʪʘʮʠʝʡ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ 

ʧʦʤʝʱʝʥʠʡ, ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʪʨʘʚʤʘʪʠʟʤʘ, ʩʦʟʜʘʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʤʠʢʨʦʢʣʠʤʘʪʘ ʠ ʩʦʙʣʶʜʝʥʠʝ ʟʦʦʛʠʛʠʝʥʠʯʝʩʢʠʭ 

ʧʘʨʘʤʝʪʨʦʚ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʞʠʚʦʪʥʳʭ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʣʥʦʮʝʥʥʦʛʦ ʨʘʮʠʦʥʘ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʧʦʣʦʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ. 

ʋʩʧʝʰʥʦʝ ʣʝʯʝʥʠʝ ʞʠʚʦʪʥʳʭ ʩ ʢʦʞʥʦʡ ʧʘʪʦʣʦʛʠʝʡ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʙʦʣʴʥʳʭ 

ʞʠʚʦʪʥʳʭ ʠ ʧʨʘʚʠʣʴʥʦ ʧʦʩʪʘʚʣʝʥʥʦʛʦ ʜʠʘʛʥʦʟʘ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ ʚ ʚʦʧʨʦʩʝ ʧʦʚʳʰʝʥʠʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʩʝʣʴʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʥʘʰʝʡ ʦʙʣʘʩʪʠ. 

 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 8 (50) ǐ ʏʘʩʪʴ 2 ǐ ɸʚʛʫʩʪ 
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FUNCTIONAL FEATURES OF THE RESPIRATORY SYSTEM IN YOUNG PEOPLE  

WITH THE CONSEQUENCES OF INFANTILE CEREBRAL PALSY  

Abstract 

Researches of the system of external respiration were conducted in the group of healthy students and persons with the 

consequences of cerebral palsy by the diagnostic complex "Valenta". The set of the most informative indicators of the 

functional state of the respiratory system was identified. The thesis about the need for physiological support and monitoring 

observations on the proposed informative criteria of persons with cerebral palsy was formulated on the basis of a 

comprehensive analysis of indicators. 
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ʬʬʝʢʪʠʚʥʘʷ ʘʜʘʧʪʘʮʠʷ ʣʠʮ ʩ ʧʦʩʣʝʜʩʪʚʠʷʤʠ ʜʝʪʩʢʦʛʦ ʮʝʨʝʙʨʘʣʴʥʦʛʦ ʧʘʨʘʣʠʯʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ 

ʩʣʦʞʥʳʭ ʠ ʥʝʦʜʥʦʟʥʘʯʥʦ ʨʝʰʘʝʤʳʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʦʧʨʦʩʦʚ ʜʣʷ ʨʷʜʘ ʤʝʜʠʮʠʥʩʢʠʭ ʠ ʤʝʜʠʢʦ-

ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥ.  ʅʝʩʦʤʥʝʥʥʘ ʚʳʩʦʢʘʷ ʦʙʱʝʛʨʘʞʜʘʥʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʫʢʘʟʘʥʥʦʡ ʧʨʦʙʣʝʤʳ, ʧʦʩʢʦʣʴʢʫ 

ʤʦʣʦʜʳʝ ʣʶʜʠ ʩ ʧʦʩʣʝʜʩʪʚʠʷʤʠ ɼʎʇ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʯʥʦ ʠʥʪʝʛʨʠʨʦʚʘʥʳ ʚ ʩʦʚʨʝʤʝʥʥʳʡ ʩʦʮʠʫʤ: ʦʥʠ ʧʨʦʭʦʜʷʪ 

ʦʙʫʯʝʥʠʝ ʚ ʩʨʝʜʥʝʡ ʠ ʚʳʩʰʝʡ ʰʢʦʣʝ, ʩʧʦʩʦʙʥʳ ʢ ʨʘʟʥʦʦʙʨʘʟʥʦʡ, ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ, ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʦʡ ʪʨʫʜʦʚʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ.  

ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʜʝʪʩʢʠʡ ʮʝʨʝʙʨʘʣʴʥʳʡ ʧʘʨʘʣʠʯ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʳʤ ʧʦʣʠʵʪʠʦʣʦʛʠʯʝʩʢʠʤ ʟʘʙʦʣʝʚʘʥʠʝʤ ʮʝʥʪʨʘʣʴʥʦʡ 

ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʦʤʫ ʧʨʠʩʫʱʘ ʦʧʨʝʜʝʣʝʥʥʘʷ ʜʠʥʘʤʠʢʘ ʪʝʯʝʥʠʷ ʠ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ, ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʦʜʥʠʭ 

ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʭ ʬʦʨʤ ʧʘʪʦʣʦʛʠʠ ʎʅʉ ʚ ʜʨʫʛʠʝ. ɺ ʯʠʩʣʝ ʜʦʤʠʥʠʨʫʶʱʠʭ ʢʣʠʥʠʯʝʩʢʠʭ (ʠʣʠ ʩʠʥʜʨʦʤʥʳʭ) 

ʧʨʦʷʚʣʝʥʠʡ ɼʎʇ ʨʷʜ ʘʚʪʦʨʦʚ ʦʪʤʝʯʘʝʪ ʜʚʠʛʘʪʝʣʴʥʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ, ʧʘʨʘʣʠʯʠ, ʧʘʨʝʟʳ, ʛʠʧʝʨʢʠʥʝʟʳ, ʘʪʘʢʩʠʶ, 

ʥʘʨʫʰʝʥʠʷ ʨʝʯʠ, ʨʘʩʩʪʨʦʡʩʪʚʘ ʟʨʝʥʠʷ, ʠʟʤʝʥʝʥʠʷ ʧʩʠʭʠʢʠ [5].   

ʉʦʮʠʘʣʴʥʦ-ʤʝʜʠʮʠʥʩʢʘʷ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʙʣʝʤʳ ʘʜʘʧʪʘʮʠʠ ʣʶʜʝʡ ʩ ʧʦʩʣʝʜʩʪʚʠʷʤʠ ɼʎʇ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ 

ʟʘʤʝʪʥʦ ʧʦʚʳʩʠʣʘʩʴ, ʚʩʣʝʜʩʪʚʠʝ ʧʦʩʪʝʧʝʥʥʦ ʫʚʝʣʠʯʠʚʘʶʱʝʡʩʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʟʘʙʦʣʝʚʘʥʠʷ, ʚʣʝʢʫʱʝʛʦ ʟʘ ʩʦʙʦʡ 

ʩʪʦʡʢʫʶ ʫʪʨʘʪʫ ʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ ʙʦʣʴʥʳʭ ʤʦʣʦʜʦʛʦ ʚʦʟʨʘʩʪʘ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʦʙʠʣʠʝ ʩʧʝʮʠʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʩʚʷʱʝʥʥʳʭ ʧʨʦʙʣʝʤʘʪʠʢʝ ʢʣʠʥʠʢʠ ʠ ʘʜʘʧʪʘʮʠʠ ʣʠʮ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʬʦʨʤʘʤʠ ɼʎʇ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʩʪʘʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʥʳʤ ʢʦʤʧʣʝʢʩ ʚʦʧʨʦʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʦʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʦʡ ʦʙʱʝʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʨʛʘʥʠʟʤʘ ʠ, ʦʩʦʙʝʥʥʦ, ʨʝʛʫʣʷʪʦʨʥʦ-ʘʜʘʧʪʠʚʥʳʭ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʨʝʩʧʠʨʘʪʦʨʥʦʡ ʩʠʩʪʝʤʳ. ʎʝʥʪʨʳ ʩʦʮʠʘʣʠʟʘʮʠʠ ʠʩʧʦʣʴʟʫʶʪ ʧʦʯʪʠ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʤʝʪʦʜʦʣʦʛʠʶ 

ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ, ʥʝ ʫʜʝʣʷʷ ʜʦʣʞʥʦʛʦ ʚʥʠʤʘʥʠʷ ʩʦʤʘʪʠʯʝʩʢʠʤ ʧʨʦʷʚʣʝʥʠʷʤ ʟʘʙʦʣʝʚʘʥʠʷ [6].  

ʄʦʞʥʦ ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ ʚʳʷʚʣʝʥʠʝ ʯʝʪʢʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠ ʨʘʟʣʠʯʠʡ ʩʦʩʪʦʷʥʠʷ 

ʚʥʝʰʥʝʛʦ ʜʳʭʘʥʠʷ ʤʦʣʦʜʳʭ ʣʶʜʝʡ ʩ ʧʦʩʣʝʜʩʪʚʠʷʤʠ ɼʎʇ ʠ ʫʩʣʦʚʥʦ (ʧʨʘʢʪʠʯʝʩʢʠ) ʟʜʦʨʦʚʳʭ ʣʠʮ, ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʘʜʘʧʪʘʮʠʠ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʙʝʩʧʝʯʠʪʴ ʢʘʯʝʩʪʚʝʥʥʫʶ ʩʦʮʠʘʣʠʟʘʮʠʶ. ʇʦʩʣʝʜʥʝʝ ʚʦʟʤʦʞʥʦ ʣʠʰʴ ʧʨʠ 

ʥʘʣʠʯʠʠ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʚʘʞʥʝʡʰʠʭ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤ ʚ ʢʘʞʜʦʤ ʢʦʥʢʨʝʪʥʦʤ ʩʣʫʯʘʝ [1, 2].  

ɺ ʩʚʷʟʠ ʩ ʠʟʣʦʞʝʥʥʳʤ, ʮʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʣʦʩʴ ʦʧʨʝʜʝʣʝʥʠʝ ʠʥʬʦʨʤʘʪʠʚʥʳʭ ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠ ʬʫʥʢʮʠʠ 

ʚʥʝʰʥʝʛʦ ʜʳʭʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʧʦʢʦʷ ʫ ʩʪʫʜʝʥʪʦʚ ʩ ɼʎʇ ʠ ʫʩʣʦʚʥʦ ʟʜʦʨʦʚʳʭ ʣʠʮ.  

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʥʘ ʙʘʟʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ çʌʠʟʠʦʣʦʛʠʷ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤè ʢʘʬʝʜʨʳ ʙʠʦʣʦʛʠʠ ʠʥʩʪʠʪʫʪʘ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ ɺʦʣʛʦʛʨʘʜʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ. ʈʝʛʠʩʪʨʘʮʠʷ ʧʘʨʘʤʝʪʨʦʚ ʚʳʧʦʣʥʝʥʘ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷ çʌʫʥʢʮʠʠ ʚʥʝʰʥʝʛʦ ʜʳʭʘʥʠʷè 

(ʌɺɼ) ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ çɺʘʣʝʥʪʘè. ʇʝʨʚʠʯʥʳʝ ʜʘʥʥʳʝ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʫ ʜʚʫʭ ʛʨʫʧʧ ʩʪʫʜʝʥʪʦʚ: ʫʩʣʦʚʥʦ 

ʟʜʦʨʦʚʳʝ (n=10) ʠ ʣʠʮʘ ʩ ɼʎʇ (n=10). ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʩʦʩʪʘʚʣʷʣ ï 20,0°1,3 ʣʝʪ.  

ʆʧʨʝʜʝʣʷʣʠ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ ʚʥʝʰʥʝʛʦ ʜʳʭʘʥʠʷ: ʬʦʨʩʠʨʦʚʘʥʥʫʶ ʞʠʟʥʝʥʥʫʶ ʝʤʢʦʩʪʴ ʣʝʛʢʠʭ (ʌɾɽʃ, ʣ); 

ʦʙʲʝʤ ʬʦʨʩʠʨʦʚʘʥʥʦʛʦ ʚʳʜʦʭʘ ʟʘ 1 ʩʝʢʫʥʜʫ (ʆʌɺ1, ʣ); ʠʥʜʝʢʩ ʊʠʬʬʥʦ, %; ʧʠʢʦʚʫʶ ʦʙʲʝʤʥʫʶ ʩʢʦʨʦʩʪʴ ʚʳʜʦʭʘ (ʇʆʉ, 

ʣ/ʩ); ʤʘʢʩʠʤʘʣʴʥʫʶ ʦʙʲʝʤʥʫʶ ʩʢʦʨʦʩʪʴ ʚʳʜʦʭʘ ʚ ʤʦʤʝʥʪʳ  ʚʨʝʤʝʥʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 25, 50 ʠ 75 % ʧʦʣʥʦʛʦ ʦʙʲʝʤʘ 

ʌɾɽʃ (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʄʆʉ25, ʄʆʉ50, ʄʆʉ75, %); ʩʨʝʜʥʶʶ ʦʙʲʝʤʥʫʶ ʩʢʦʨʦʩʪʴ ʚʳʜʦʭʘ (ʉʆʉ, ʣ/ʩ);  

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʬʦʨʩʠʨʦʚʘʥʥʦʛʦ ʚʳʜʦʭʘ (ʊʬʦʨ.ʚʳʜ., ʩ); ʤʠʥʫʪʥʳʡ ʦʙʲʝʤ ʜʳʭʘʥʠʷ (ʄʆɼ, ʣ); ʯʘʩʪʦʪʫ ʜʳʭʘʪʝʣʴʥʳʭ 

ʵʢʩʢʫʨʩʠʡ (ʏɼ, ʤʠʥ
-1
); ʜʳʭʘʪʝʣʴʥʳʡ ʦʙʲʝʤ (ɼʆ, ʣ). 
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ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʧʨʦʚʝʜʝʥʘ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʘʢʝʪʘ çExcel 2013è. ɸʥʘʣʠʟ ʚʢʣʶʯʘʣ ʚ 

ʩʝʙʷ ʚʳʯʠʩʣʝʥʠʝ ʩʨʝʜʥʝʡ ʘʨʠʬʤʝʪʠʯʝʩʢʦʡ (M), ʦʰʠʙʢʠ ʚʳʙʦʨʢʠ (m). ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʧʘʨʘʤʝʪʨʦʚ ʦʧʨʝʜʝʣʷʣʠ 

ʧʦ ʚʝʣʠʯʠʥʘʤ t-ʢʨʠʪʝʨʠʷ ʉʪʴʶʜʝʥʪʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. 

ɿʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʙʠʦʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʩʠʩʪʝʤʳ ʜʳʭʘʥʠʷ ʠ ʝʸ ʨʝʟʝʨʚʥʳʝ, ʩʢʦʨʦʩʪʥʦ-

ʩʠʣʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1.  

ʆʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʧʦʢʦʷ ʧʨʘʢʪʠʯʝʩʢʠ ʟʜʦʨʦʚʳʝ ʩʪʫʜʝʥʪʳ ʠ ʣʠʮʘ ʩ ʧʦʩʣʝʜʩʪʚʠʷʤʠ ɼʎʇ ʠʤʝʣʠ 

ʩʫʱʝʩʪʚʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʨʷʜʘ ʧʦʢʘʟʘʪʝʣʝʡ ʬʫʥʢʮʠʠ ʚʥʝʰʥʝʛʦ ʜʳʭʘʥʠʷ. 

 

ʊʘʙʣʠʮʘ 1 ï ʇʘʨʘʤʝʪʨʳ ʬʫʥʢʮʠʠ ʚʥʝʰʥʝʛʦ ʜʳʭʘʥʠʷ ʫʩʣʦʚʥʦ ʟʜʦʨʦʚʳʭ ʣʠʮ ʠ ʩʪʫʜʝʥʪʦʚ ʩ ʧʦʩʣʝʜʩʪʚʠʷʤʠ ɼʎʇ 

(MÑm)  

ʇʨʠʤʝʯʘʥʠʝ: ʟʥʘʢʦʤ ç*è ʦʪʤʝʯʝʥʘ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʧʦʢʘʟʘʪʝʣʝʡ ʫ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʦʙʝʠʭ ʛʨʫʧʧ. 

 

ʋʨʦʚʝʥʴ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʳ ʜʳʭʘʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʝʣʠʯʠʥʘʤʠ ʜʳʭʘʪʝʣʴʥʳʭ ʦʙʲʸʤʦʚ ʠ, ʚ 

ʦʩʦʙʝʥʥʦʩʪʠ, ʧʦʢʘʟʘʪʝʣʷʤʠ ʬʦʨʩʠʨʦʚʘʥʥʦʡ ʵʢʩʧʠʨʘʮʠʠ [1]. ɺ ʫʩʣʦʚʠʷʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʢʦʷ ʣʠʮʘ ʩ 

ʧʦʩʣʝʜʩʪʚʠʷʤʠ ɼʎʇ ʠ ʫʩʣʦʚʥʦ ʟʜʦʨʦʚʳʝ ʩʪʫʜʝʥʪʳ ʥʝ ʠʤʝʣʠ ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʧʘʨʘʤʝʪʨʦʚ ʌɾɽʃ ʠ ʆʌɺ1. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʙʱʝʝ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʪʨʘʭʝʦʙʨʦʥʭʠʘʣʴʥʦʛʦ ʜʝʨʝʚʘ ʧʦʪʦʢʫ ʚʦʟʜʫʭʘ ʫ ʤʦʣʦʜʳʭ ʣʠʮ 

ʦʙʝʠʭ ʛʨʫʧʧ ʙʣʠʟʢʦ ʧʦ ʩʚʦʠʤ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʵʢʚʠʚʘʣʝʥʪʘʤ. ʉʫʱʝʩʪʚʝʥʥʦʛʦ ʩʥʠʞʝʥʠʷ ʧʨʦʭʦʜʠʤʦʩʪʠ 

ʚʦʟʜʫʭʦʥʦʩʥʳʭ ʧʫʪʝʡ ʫ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʩ ɼʎʇ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʟʜʦʨʦʚʳʤʠ, ʩʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ, ʥʝʪ. 

ʂʦʩʚʝʥʥʦ ʜʘʥʥʦʝ ʫʪʚʝʨʞʜʝʥʠʝ ʧʦʜʪʚʝʨʞʜʘʝʪ ʦʪʩʫʪʩʪʚʠʝ ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʧʦʢʘʟʘʪʝʣʷ ʊ ʬʦʨ.ʚʳʜ. ʚ ʦʙʝʠʭ 

ʛʨʫʧʧʘʭ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʧʘʨʘʤʝʪʨʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʢʦʨʦʩʪʥʦ-ʩʠʣʦʚʳʝ ʢʘʯʝʩʪʚʘ ʵʢʩʧʠʨʘʪʦʨʥʳʭ 

ʜʳʭʘʪʝʣʴʥʳʭ ʤʳʰʮ, ʚʦʚʣʝʢʘʝʤʳʭ ʚ ʨʘʙʦʪʫ ʧʨʠ ʬʦʨʩʠʨʦʚʘʥʥʦʤ ï ʘʢʪʠʚʥʦʤ ʚʳʜʦʭʝ (ʇʆʉ, ʄʆʉ25, ʄʆʉ50, ʄʆʉ75, 

ʉʆʉ25-75), ʚ ʛʨʫʧʧʝ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʩ ɼʎʇ ʩʫʱʝʩʪʚʝʥʥʦ ʥʠʞʝ, ʯʝʤ ʫ ʧʨʘʢʪʠʯʝʩʢʠ ʟʜʦʨʦʚʳʭ ʣʠʮ: ʇʆʉ ʩʥʠʞʝʥʘ ʥʘ 

38,4%, ʄʆʉ25 ʥʠʞʝ ʥʘ 37,3%, ʄʆʉ50 - ʤʝʥʴʰʝ ʥʘ 40,7%, ʄʆʉ75 - ʥʠʞʝ ʥʘ 46,4%, ʉʆʉ - ʩʥʠʞʝʥʘ ʥʘ 41,9%. ʀʥʜʝʢʩ 

ʊʠʬʬʥʦ ʫ ʣʶʜʝʡ ʩ ɼʎʇ ʪʘʢʞʝ ʟʥʘʯʠʪʝʣʴʥʦ (ʥʘ 43,0%) ʥʠʞʝ, ʯʝʤ ʚ ʛʨʫʧʧʝ ʟʜʦʨʦʚʳʭ ʦʙʩʣʝʜʫʝʤʳʭ. ʏʘʩʪʦʪʘ ʜʳʭʘʥʠʷ, 

ʥʘʧʨʦʪʠʚ, ʩʫʱʝʩʪʚʝʥʥʦ - ʥʘ 40,7% - ʚʳʰʝ ʫ ʙʦʣʴʥʳʭ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ, ʫ ʜʘʥʥʦʛʦ ʢʦʥʪʠʥʛʝʥʪʘ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʟʘ 

ʩʯʝʪ ʧʦʚʳʰʝʥʠʷ ʯʘʩʪʦʪʳ ʜʳʭʘʥʠʷ ʧʨʠ ʩʥʠʞʝʥʥʦʤ ʜʳʭʘʪʝʣʴʥʦʤ ʦʙʲʝʤʝ (ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʪʠʧ ʜʳʭʘʥʠʷ) ʢʦʤʧʝʥʩʘʪʦʨʥʦ 

ʤʠʥʫʪʥʳʡ ʦʙʲʝʤ ʜʳʭʘʥʠʷ ʜʦʩʪʠʛʘʝʪ ʚʝʣʠʯʠʥ ʫʩʣʦʚʥʦʡ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ. ʇʦʚʳʰʝʥʠʝ ʩʨʝʜʥʝʛʨʫʧʧʦʚʦʡ 

ʯʘʩʪʦʪʳ ʜʳʭʘʥʠʷ ʫ ʣʠʮ ʩ ʧʦʩʣʝʜʩʪʚʠʷʤʠ ɼʎʇ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʧʨʷʞʝʥʠʠ ʥʝʡʨʦ-ʛʫʤʦʨʘʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ 

ʨʝʛʫʣʷʮʠʠ ʜʳʭʘʥʠʷ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʩʥʠʞʝʥʠʝ ʧʠʢʦʚʦʡ ʦʙʲʸʤʥʦʡ ʩʢʦʨʦʩʪʠ ʚʦ ʚʨʝʤʷ ʚʳʜʦʭʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʦʙʩʪʨʫʢʮʠʠ 

ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ [4], ʦʜʥʘʢʦ, ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʩʣʫʯʘʝ, ʵʪʦ ʫʪʚʝʨʞʜʝʥʠʝ ʷʚʣʷʝʪʩʷ ʩʧʦʨʥʳʤ. 

ɼʣʷ ʣʠʮ ʩ ɼʎʇ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʦ ʩʫʱʝʩʪʚʝʥʥʦʝ, ʥʝʨʘʚʥʦʤʝʨʥʦʝ ʦʪ ʥʘʯʘʣʘ ʜʚʠʞʝʥʠʷ ʢ ʝʛʦ 

ʟʘʚʝʨʰʝʥʠʶ ʟʘʪʨʫʜʥʝʥʠʝ ʚʳʧʦʣʥʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦ ʙʳʩʪʨʦʛʦ ʚʳʜʦʭʘ ʚʩʣʝʜʩʪʚʠʝ ʥʘʨʫʰʝʥʠʡ ʪʦʥʫʩʘ ʠ ʩʦʢʨʘʪʠʤʦʩʪʠ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʜʳʭʘʪʝʣʴʥʳʭ ʤʳʰʮ. ʕʪʦʪ ʬʝʥʦʤʝʥ ʦʩʦʙʝʥʥʦ ʯʝʪʢʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʧʦʩʣʝʜʥʶʶ ʯʝʪʚʝʨʪʴ 

ʬʦʨʩʠʨʦʚʘʥʥʦʡ ʵʢʩʧʠʨʘʮʠʠ (ʩʤ. ʪʘʙʣ. 1, ʨʘʟʣʠʯʠʷ ʄʆʉ75 ʚ ʦʙʝʠʭ ʛʨʫʧʧʘʭ). 

ʋ ʣʶʜʝʡ ʩ ʧʦʩʣʝʜʩʪʚʠʷʤʠ ɼʎʇ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʠʤʝʝʪ ʤʝʩʪʦ ʩʥʠʞʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʩʦʢʨʘʱʝʥʠʷ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʵʢʩʧʠʨʘʪʦʨʥʳʭ ʤʳʰʮ: ʤʝʞʨʝʙʝʨʥʳʭ (mm. intercostales interni), ʤʳʰʮ ʙʨʶʰʥʦʛʦ ʧʨʝʩʩʘ. ʕʪʦ 

ʩʥʠʞʝʥʠʝ ʩʢʦʨʦʩʪʠ ʩʦʢʨʘʱʝʥʠʷ ʤʳʰʮ ʥʝʣʠʥʝʡʥʦ ʠʟʤʝʥʷʝʪʩʷ ʚ ʜʠʥʘʤʠʢʝ ʚʳʜʦʭʘ - ʧʦʩʪʝʧʝʥʥʦ ʧʨʦʛʨʝʩʩʠʨʫʷ ʧʦ ʤʝʨʝ 

ʚʳʧʦʣʥʝʥʠʷ ʬʘʟʳ ʵʢʩʧʠʨʘʮʠʠ ʠ ʜʦʩʪʠʛʘʷ ʤʠʥʠʤʫʤʘ ʚ ʧʦʩʣʝʜʥʝʡ ʯʝʪʚʝʨʪʠ ʬʦʨʩʠʨʦʚʘʥʥʦʛʦ ʚʳʜʦʭʘ.  

ɻʠʧʦʪʝʪʠʯʝʩʢʠ ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʫ ʣʠʮ ʩ ɼʎʇ ʚʳʨʘʞʝʥʥʦʩʪʴ ʦʙʱʝʡ ʨʠʛʠʜʥʦʩʪʠ (çʩʧʘʩʪʠʯʥʦʩʪʠè, 

çʛʠʧʝʨʪʦʥʫʩʘè) ʠʣʠ, ʥʘʧʨʦʪʠʚ, ʛʠʧʦʪʦʥʠʠ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʢʨʝʪʥʦʡ ʬʦʨʤʳ ʟʘʙʦʣʝʚʘʥʠʷ) ʩʢʝʣʝʪʥʳʭ ʤʳʰʮ, 

ʇʘʨʘʤʝʪʨʳ ʌɺɼ 

ʋʩʣʦʚʥʦ ʟʜʦʨʦʚʳʝ 

(n = 10) 

ɼʎʇ 

(n= 10) 

ʌɾɽʃ(ʣ) 3,74Ñ0,23 3,64Ñ0,27 

ʆʌɺ1(ʣ) 3,38Ñ0,25 2,25Ñ0,37 

ʀʥʜʝʢʩ ʊʠʬʬʥʦ (%) 89,40Ñ8,42  51,00Ñ8,92* 

ʇʆʉ (ʣ/ʩ) 5,36Ñ0,57  3,30Ñ0,60* 

ʄʆʉ25 (ʣ/ʩ) 5,15Ñ0,57  3,23Ñ0,87* 

ʄʆʉ50 (ʣ/ʩ) 4,4Ñ0,46  2,61Ñ0,52* 

ʄʆʉ75 (ʣ/ʩ) 2,65Ñ0,25  1,42Ñ0,30 

ʉʆʉ25-75 (ʣ/ʩ) 4,03Ñ0,39  2,34Ñ0,41* 

ʊ ʬʦʨ.ʚʳʜ. (ʩ) 1,79Ñ0,31 1,95Ñ0,35 

ʄʆɼ (ʣ) 11,94Ñ1,41 13,35Ñ2,01 

ʏɼ (ʤʠʥ
-1
) 17,67Ñ1,41  24,87Ñ2,03* 

ɼʆ (ʣ) 0,68Ñ0,07  0,62Ñ0,12 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 8 (50) ǐ ʏʘʩʪʴ 2 ǐ ɸʚʛʫʩʪ 
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ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʦʧʠʩʘʥʥʳʤʠ ʚʳʰʝ ʧʨʦʷʚʣʝʥʠʷʤʠ ʥʝʢʦʪʦʨʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʥʝʩʦʩʪʦʷʪʝʣʴʥʦʩʪʠ 

ʩʢʦʨʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʳʭʘʥʠʷ.  

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʢʦʤʧʣʝʢʩʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʩʢʦʨʦʩʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʬʦʨʩʠʨʦʚʘʥʥʦʛʦ ʚʳʜʦʭʘ (ʄʆʉ25, 

ʄʆʉ50, ʄʆʉ75, ʇʆʉ, ʉʆʉ25-75, ʠʥʜʝʢʩʘ ʊʠʬʬʥʦ) ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʠʥʬʦʨʤʘʪʠʚʥʳʤ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤ ʧʨʠʝʤʦʤ ʜʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʙʱʝʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʣʠʮ ʩ ʨʘʟʣʠʯʥʳʤʠ ʬʦʨʤʘʤʠ ʜʝʪʩʢʦʛʦ ʮʝʨʝʙʨʘʣʴʥʦʛʦ ʧʘʨʘʣʠʯʘ. 

ʇʘʨʘʤʝʪʨʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʦʙʱʫʶ ʜʠʥʘʤʠʢʫ ʬʦʨʩʠʨʦʚʘʥʥʦʛʦ ʚʳʜʦʭʘ (ʌɾɽʃ ʠ, ʦʪʯʘʩʪʠ, ʆʌɺ1), ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 

ʥʝ ʤʝʥʝʝ ʠʥʬʦʨʤʘʪʠʚʥʳ.  

ɺ ʧʨʦʮʝʩʩʝ ʜʣʠʪʝʣʴʥʦʡ, ʤʥʦʛʦʣʝʪʥʝʡ ʘʜʘʧʪʘʮʠʠ ʢʦʥʢʨʝʪʥʦʛʦ ʨʝʙʝʥʢʘ, ʤʦʣʦʜʦʛʦ ʯʝʣʦʚʝʢʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚ 

ʜʠʥʘʤʠʢʝ ʦʪʩʣʝʞʠʚʘʪʴ ʠʟʤʝʥʝʥʠʷ ʄʆʉ25, ʄʆʉ50, ʄʆʉ75, ʇʆʉ, ʉʆʉ, ʠʥʜʝʢʩʘ ʊʠʬʬʥʦ, ʩʚʦʝʚʨʝʤʝʥʥʦ ʘʢʪʠʚʠʨʫʷ 

ʤʝʭʘʥʠʟʤʳ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʠ ʢʦʨʨʝʢʪʠʨʫʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʳʷʚʣʝʥʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʦʙʱʫʶ ʩʪʨʘʪʝʛʠʶ 

ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʨʝʘʢʮʠʡ ʩ ʧʦʤʦʱʴʶ ʥʝʤʝʜʠʢʘʤʝʥʪʦʟʥʳʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʜʫʨ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʷʚʣʝʥʳ ʯʝʪʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʢʦʨʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʜʳʭʘʪʝʣʴʥʳʭ ʤʳʰʮ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʨʝʩʧʠʨʘʪʦʨʥʦʡ ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ ʫ 

ʩʪʫʜʝʥʪʦʚ ʩ ʜʝʪʩʢʠʤ ʮʝʨʝʙʨʘʣʴʥʳʤ ʧʘʨʘʣʠʯʦʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʫʩʣʦʚʥʦ ʟʜʦʨʦʚʳʤʠ ʣʠʮʘʤʠ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ 

ʩʢʦʨʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʬʦʨʩʠʨʦʚʘʥʥʦʡ ʵʢʩʧʠʨʘʮʠʠ ʧʦʟʚʦʣʷʝʪ ʫʪʦʯʥʠʪʴ ʭʘʨʘʢʪʝʨ ʠ ʩʪʝʧʝʥʴ ʥʘʨʫʰʝʥʠʡ ʬʫʥʢʮʠʡ 

ʚʥʝʰʥʝʛʦ ʜʳʭʘʥʠʷ ʫ ʜʘʥʥʦʛʦ ʢʦʥʪʠʥʛʝʥʪʘ ʣʶʜʝʡ.  

ʉʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ, ʩʪʫʜʝʥʪʘʤ ʩ ɼʎʇ ʥʝʦʙʭʦʜʠʤʦ ʜʠʥʘʤʠʯʝʩʢʦʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ. 

ɺʳʚʦʜʳ. 

1. ʇʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʠʢʠ ʬʦʨʩʠʨʦʚʘʥʥʦʡ ʩʧʠʨʦʤʝʪʨʠʠ ʫ ʤʦʣʦʜʳʭ ʣʠʮ ʩ ʧʦʩʣʝʜʩʪʚʠʷʤʠ ɼʎʇ ʚʳʩʦʢʦ 

ʠʥʬʦʨʤʘʪʠʚʥʦ ʜʣʷ ʦʮʝʥʢʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʢʦʨʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʡ ʜʳʭʘʪʝʣʴʥʦʡ ʤʫʩʢʫʣʘʪʫʨʳ. 

2. ʉʢʦʨʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʳʭʘʪʝʣʴʥʳʭ ʤʳʰʮ ʫ ʣʠʮ ʩ ɼʎʇ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʶʪʩʷ ʚ ʧʦʩʣʝʜʥʶʶ 
ʯʝʪʚʝʨʪʴ ʵʢʩʧʠʨʘʮʠʠ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ 

ʩʦʩʪʦʷʥʠʷ ʨʝʩʧʠʨʘʪʦʨʥʦʡ ʩʠʩʪʝʤʳ. 
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ɸʥʥʦʪʘʮʠʷ 

ʀʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʧʨʝʥʘʪʘʣʴʥʦʛʦ ʠ ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʠʟʢʠʭ ʜʦʟ ʵʥʜʦʢʨʠʥʥʦʛʦ ʜʠʩʨʘʧʪʦʨʘ 

ʜʠʭʣʦʨʜʠʬʝʥʠʣʪʨʠʭʣʦʨʵʪʘʥʘ (ɼɼʊ) ʥʘ ʩʪʨʫʢʪʫʨʫ ʠ ʬʫʥʢʮʠʶ ʤʦʟʛʦʚʦʛʦ ʚʝʱʝʩʪʚʘ ʥʘʜʧʦʯʝʯʥʠʢʦʚ ʢʨʳʩ ʚ 
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ʧʝʨʠʦʜʫ ʧʦʣʦʚʦʛʦ ʩʦʟʨʝʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʚʳʷʚʠʣʦ ʧʨʠʟʥʘʢʠ ʩʥʠʞʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʭʨʦʤʘʬʬʠʥʥʳʭ 
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ʚʥʫʪʨʠʫʪʨʦʙʥʦʤ ʧʝʨʠʦʜʝ ʠ ʧʦʩʣʝ ʨʦʞʜʝʥʠʷ, ʢ ʧʝʨʠʦʜʫ ʧʦʣʦʚʦʛʦ ʩʦʟʨʝʚʘʥʠʷ ʦʪʤʝʯʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʧʨʦʜʫʢʮʠʠ 
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ALTERED STRUCTURE AND FUNCTION OF RAT ADRENAL MEDULLA IN PUBERTY AFTER 

PRENATAL AND POSTNATAL EXPOSURE TO ENDOCRINE DISRUPTING  CHEMICAL 

DICHLORODIPHENYLTRICHLOROETHANE  

Abstract 

The impact of prenatal and postnatal exposure to low doses of endocrine disrupting chemical 

dichlorodiphenyltrichloroethane (DDT) on rat adrenal medulla structure and function in puberty  were studied. Histological  

examination revealed retardation of the adrenal gland development compared to the control, signs of decreased activity and 

dystrophia of the chromaffine cells. Reduced adrenalin production in puberty was found in rats exposed to low doses of DDT 

in prenatal and postnatal development. 

Keywords: endocrine disrupting chemicals, DDT, adrenal gland, adrenal medulla. 

 

ʚʝʜʝʥʠʝ  

ɺʦʟʜʝʡʩʪʚʠʝ ʵʥʜʦʢʨʠʥʥʳʭ ʜʠʩʨʘʧʪʦʨʦʚ ʥʘ ʨʘʟʚʠʪʠʝ ʞʝʣʝʟ ʚʥʫʪʨʝʥʥʝʡ ʩʝʢʨʝʮʠʠ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ 

ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʠ ʢʣʠʥʠʯʝʩʢʦʡ ʵʥʜʦʢʨʠʥʦʣʦʛʠʠ [2]. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʜʠʩʨʘʧʪʦʨʦʤ, 

ʯʴʠ ʥʠʟʢʠʝ ʜʦʟʳ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʧʦʚʩʝʤʝʩʪʥʦ, ʷʚʣʷʝʪʩʷ  ʜʠʭʣʦʨʜʠʬʝʥʠʣʪʨʠʭʣʦʨʵʪʘʥ (ɼɼʊ) [4]. ɺʦʟʜʝʡʩʪʚʠʝ ʥʠʟʢʠʭ 

ʜʦʟ ʵʥʜʦʢʨʠʥʥʦʛʦ ʜʠʩʨʘʧʪʦʨʘ ʥʘ ʨʘʟʚʠʪʠʝ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʥʘʜʧʦʯʝʯʥʠʢʦʚ ʷʚʣʷʝʪʩʷ ʤʘʣʦʠʟʫʯʝʥʥʳʤ ʘʩʧʝʢʪʦʤ 

ʧʨʦʙʣʝʤʳ. ʈʘʥʝʝ ʧʨʦʚʦʜʠʚʰʠʝʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʦʟʜʝʡʩʪʚʠʝ ʙʦʣʴʰʠʭ ʪʦʢʩʠʯʥʳʭ ʜʦʟ ʤʝʪʘʙʦʣʠʪʘ ɼɼʊ                     

3-ʤʝʪʠʣʩʫʣʴʬʦʥʠʣɼɼʕ ʚʳʟʳʚʘʝʪ ʥʝʢʨʦʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʢʦʨʢʦʚʦʤ ʚʝʱʝʩʪʚʝ ʥʘʜʧʦʯʝʯʥʠʢʦʚ ʢʨʳʩ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ 

ʦʥ ʙʳʣ ʧʨʝʜʣʦʞʝʥ ʚ ʢʘʯʝʩʪʚʝ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʦʛʦ ʧʨʝʧʘʨʘʪʘ [3]. ʆʜʥʘʢʦ ʚʦʟʜʝʡʩʪʚʠʝ ʥʠʟʢʠʭ ʜʦʟ ɼɼʊ 

ʚ ʧʨʝʜʝʣʘʭ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʳʭ ʫʨʦʚʥʝʡ ʩʦʜʝʨʞʘʥʠʷ ʚ ʧʨʦʜʫʢʪʘʭ ʧʠʪʘʥʠʷ ʥʘ ʨʘʟʚʠʪʠʝ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʢʘʢ 

ʢʦʨʢʦʚʦʛʦ, ʪʘʢ ʠ ʤʦʟʛʦʚʦʛʦ ʚʝʱʝʩʪʚʘ ʥʘʜʧʦʯʝʯʥʠʢʦʚ ʦʩʪʘʝʪʩʷ ʦʪʢʨʳʪʦʡ ʧʨʦʙʣʝʤʦʡ.  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʠʟʫʯʝʥʠʝ ʩʪʨʫʢʪʫʨʥʳʭ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʤʦʟʛʦʚʦʛʦ ʚʝʱʝʩʪʚʘ ʥʘʜʧʦʯʝʯʥʠʢʦʚ 

ʢʨʳʩ ʚ ʧʫʙʝʨʪʘʪʥʦʤ ʧʝʨʠʦʜʝ, ʧʦʜʚʝʨʛʘʚʰʠʭʩʷ ʚʦʟʜʝʡʩʪʚʠʶ ʥʠʟʢʠʭ ʜʦʟ ɼɼʊ ʚ ʧʨʝʥʘʪʘʣʴʥʦʤ ʠ ʧʦʩʪʥʘʪʘʣʴʥʦʤ ʵʪʘʧʘʭ 

ʨʘʟʚʠʪʠʷ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʝʜʝʥʦ ʥʘ ʩʘʤʮʘʭ ʢʨʳʩ ɺʠʩʪʘʨ (n=20) ʚ ʚʦʟʨʘʩʪʝ ʰʝʩʪʠ ʥʝʜʝʣʴ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʘʩʪʫʧʣʝʥʠʶ 

ʧʫʙʝʨʪʘʪʥʦʛʦ ʧʝʨʠʦʜʘ. ɺ ʵʢʩʧʝʨʠʤʝʥʪʝ ʤʦʜʝʣʠʨʦʚʘʣʠ ʚʦʟʜʝʡʩʪʚʠʝ ʥʠʟʢʠʭ ʜʦʟ ɼɼʊ ʥʘ ʨʘʟʚʠʚʘʶʱʠʡʩʷ ʦʨʛʘʥʠʟʤ, 

ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʳʤʠ ʫʨʦʚʥʷʤʠ  ʩʦʜʝʨʞʘʥʠʝʤ ʚ ʧʨʦʜʫʢʪʘʭ ʧʠʪʘʥʠʷ [1], ʪʘʢ ʢʘʢ ʠʤʝʥʥʦ 

ʧʠʱʝʚʳʝ ʧʨʦʜʫʢʪʳ ʷʚʣʷʶʪʩʷ  ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ɼɼʊ ʜʣʷ ʥʘʩʝʣʝʥʠʷ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ.  ʉʘʤʮʳ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ 

(n=10) ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʦʪ ʩʘʤʦʢ, ʢʦʪʦʨʳʝ ʩ ʤʦʤʝʥʪʘ ʩʩʘʞʠʚʘʥʠʷ ʩ ʩʘʤʮʘʤʠ ʜʦ ʧʝʨʝʚʦʜʘ ʧʦʪʦʤʩʪʚʘ ʥʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ 

ʚʩʢʘʨʤʣʠʚʘʥʠʝ ʧʦʣʫʯʘʣʠ ʚʦʜʥʳʝ ʨʘʩʪʚʦʨʳ ʦ,ʧ-ɼɼʊ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 20ʤʢʛ/ʣ ʚʤʝʩʪʦ ʧʠʪʴʝʚʦʡ ʚʦʜʳ. ɺ ʜʘʣʴʥʝʡʰʝʤ 

ʧʦʪʦʤʩʪʚʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʦʪʨʝʙʣʷʣʦ ɼɼʊ ʚ ʚʠʜʝ ʘʥʘʣʦʛʠʯʥʳʭ ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʦʚ. ʉʨʝʜʥʝʩʫʪʦʯʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ɼɼʊ 

ʞʠʚʦʪʥʳʤʠ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ ʩʦʩʪʘʚʠʣʦ 2,90Ñ0,13ʤʢʛ/ʤʣ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʢʠʥʝʪʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʦʡ ʜʦʟʦʡ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʦʪʨʝʙʣʝʥʠʶ ɼɼʊ ʯʝʣʦʚʝʢʦʤ ʩ ʧʨʦʜʫʢʪʘʤʠ ʧʠʪʘʥʠʷ. ɾʠʚʦʪʥʳʝ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ (n=10) ʙʳʣʠ 

ʧʦʣʫʯʝʥʳ ʦʪ ʠʥʪʘʢʪʥʳʭ ʩʘʤʦʢ ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʦʣʫʯʘʣʠ ʚʦʜʦʧʨʦʚʦʜʥʫʶ ʚʦʜʫ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʢʦʨʤʘ ʠ ʚʦʜʦʧʨʦʚʦʜʥʦʡ ʚʦʜʳ ʥʘ ʥʘʣʠʯʠʝ ɼɼʊ ʠ ʝʛʦ ʤʝʪʘʙʦʣʠʪʦʚ ʙʳʣʠ ʧʨʦʚʝʜʝʥʦ ʤʝʪʦʜʦʤ 

ʛʘʟʦʞʠʜʢʦʩʪʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ. ɾʠʚʦʪʥʳʭ ʚʳʚʦʜʠʣʠ ʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʝʨʝʜʦʟʠʨʦʚʢʦʡ ʟʦʣʝʪʠʣʘ. ʅʘʜʧʦʯʝʯʥʠʢʠ 

ʬʠʢʩʠʨʦʚʘʣʠ ʚ ʨʘʩʪʚʦʨʝ ɹʫʵʥʘ, ʧʦʩʣʝ ʩʪʘʥʜʘʨʪʥʦʡ ʧʨʦʚʦʜʢʠ ʠʟʛʦʪʘʚʣʠʚʘʣʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ, ʢʦʪʦʨʳʝ 

ʦʢʨʘʰʠʚʘʣʠ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ. ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ ñImage 

ProPlusò ʠ ʩʚʝʪʦʚʦʛʦ ʤʠʢʨʦʩʢʦʧʘ ñLeica DM2500ò  (ñLeica Microsystemsò, ɸʚʩʪʨʠʷ). ʂʨʦʚʴ ʩʦʙʠʨʘʣʠ ʚ ʚʘʢʫʫʤʥʳʝ 

ʧʨʦʙʠʨʢʠ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʕɼʊɸ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʣʘʟʤʳ. ʉʦʜʝʨʞʘʥʠʝ ʘʜʨʝʥʘʣʠʥʘ ʚ ʧʣʘʟʤʝ ʧʨʦʚʦʜʠʣʠ ʧʦʩʣʝ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʵʢʩʪʨʘʢʮʠʠ ʤʝʪʦʜʦʤ ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ ʩ ʧʦʤʦʱʴʶ ʢʦʤʤʝʨʯʝʩʢʠʭ ʥʘʙʦʨʦʚ (ñIBL 

Internationalò, ɻʝʨʤʘʥʠʷ). ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʦʩʫʱʝʩʪʚʣʷʣʠ ʩ ʧʦʤʦʱʴʶ ʧʘʢʝʪʘ ʧʨʦʛʨʘʤʤ Statistica 7.0 (Statsoft  

Inc., ʉʐɸ). ʉʨʘʚʥʝʥʠʝ ʥʝʟʘʚʠʩʠʤʳʭ ʛʨʫʧʧ ʧʦ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤʫ ʧʨʠʟʥʘʢʫ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ t-ʢʨʠʪʝʨʠʷ 

ɺ 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 8 (50) ǐ ʏʘʩʪʴ 2 ǐ ɸʚʛʫʩʪ 

 

35 

 

ʉʪʴʶʜʝʥʪʘ ʩ ʫʯʝʪʦʤ ʟʥʘʯʝʥʠʡ ʢʨʠʪʝʨʠʷ ʃʝʚʝʥʘ ʦ ʨʘʚʝʥʩʪʚʝ ʜʠʩʧʝʨʩʠʡ, ʢʨʠʪʝʨʠʷ ʄʘʥʥʘ-ʋʠʪʥʠ, ɢ
2
. ʈʘʟʣʠʯʠʷ ʩʯʠʪʘʣʠ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤʠ ʧʨʠ  ʨ<0,01. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ʋ ʢʨʳʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʚ ʧʫʙʝʨʪʘʪʥʦʤ ʧʝʨʠʦʜʝ ʥʘʜʧʦʯʝʯʥʠʢʠ ʧʨʝʜʩʪʘʚʣʷʣʠ ʩʦʙʦʡ ʰʘʨʦʚʠʜʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ, 

ʧʦʢʨʳʪʳʝ ʩʦʝʜʠʥʠʪʝʣʴʥʦʪʢʘʥʥʦʡ ʢʘʧʩʫʣʦʡ. ʇʨʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚ ʥʘʜʧʦʯʝʯʥʠʢʘʭ ʚʳʷʚʣʷʣʦʩʴ 

ʢʦʨʢʦʚʦʝ ʠ ʤʦʟʛʦʚʦʝ ʚʝʱʝʩʪʚʦ. ʅʘ ʵʢʚʘʪʦʨʠʘʣʴʥʳʭ ʩʨʝʟʘʭ ʧʣʦʱʘʜʴ ʤʦʟʛʦʚʦʛʦ ʚʝʱʝʩʪʚʘ ʩʦʩʪʘʚʣʷʣʘ  ʚ ʩʨʝʜʥʝʤ 12% ʦʪ 

ʧʣʦʱʘʜʠ ʩʨʝʟʘ ʦʨʛʘʥʘ (ʪʘʙʣ.). ʄʦʟʛʦʚʦʝ ʚʝʱʝʩʪʚʦ ʙʳʣʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʪʷʞʘʤʠ  ʭʨʦʤʘʬʬʠʥʥʳʭ ʢʣʝʪʦʢ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤʠʩʷ ʢʨʫʧʥʳʤʠ ʨʘʟʤʝʨʘʤʠ, ʫʤʝʨʝʥʥʦ ʙʘʟʦʬʠʣʴʥʦʡ ʮʠʪʦʧʣʘʟʤʦʡ ʠ ʢʨʫʧʥʳʤʠ ʢʨʫʛʣʳʤʠ ʷʜʨʘʤʠ, ʚ 

ʢʦʪʦʨʳʭ ʯʘʩʪʦ ʚʳʷʚʣʷʣʠʩʴ ʷʜʨʳʰʢʠ (ʪʘʙʣ.). ʍʨʦʤʘʬʬʠʥʥʘʷ ʪʢʘʥʴ ʩʦʩʪʘʚʣʷʣʘ ʪʨʠ ʯʝʪʚʝʨʪʠ ʧʣʦʱʘʜʠ ʩʨʝʟʘ ʤʦʟʛʦʚʦʛʦ 

ʚʝʱʝʩʪʚʘ (ʪʘʙʣ.). ʉʢʦʧʣʝʥʠʷ ʭʨʦʤʘʬʬʠʥʥʳʭ  ʢʣʝʪʦʢ ʨʘʟʜʝʣʷʣʠʩʴ ʪʦʥʢʠʤʠ ʩʦʝʜʠʥʠʪʝʣʴʥʦʪʢʘʥʥʳʤʠ ʧʝʨʝʛʦʨʦʜʢʘʤʠ, ʚ 

ʢʦʪʦʨʳʭ ʥʘʭʦʜʠʣʠʩʴ ʬʠʙʨʦʙʣʘʩʪʳ. ʉʦʩʫʜʠʩʪʦʝ ʨʫʩʣʦ ʙʳʣʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʢʘʧʠʣʣʷʨʘʤʠ ʠ ʚʝʥʦʟʥʳʤʠ ʩʠʥʫʩʦʠʜʘʤʠ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤʠʩʷ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʴʶ ʢʨʦʚʝʥʘʧʦʣʥʝʥʠʷ. ʏʘʩʪʴ ʩʦʩʫʜʦʚ ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ ʠʤʝʣʘ 

ʩʚʦʙʦʜʥʳʝ ʧʨʦʩʚʝʪʳ, ʯʘʩʪʴ ʙʳʣʘ ʟʘʧʦʣʥʝʥʘ ʧʣʘʟʤʦʡ. ɺ ʤʦʟʛʦʚʦʤ ʚʝʱʝʩʪʚʝ ʚʩʪʨʝʯʘʣʠʩʴ ʝʜʠʥʠʯʥʳʝ ʥʝʨʚʥʳʝ ʛʘʥʛʣʠʠ. 

ʋ ʢʨʳʩ, ʧʦʜʚʝʨʛʘʚʰʠʭʩʷ ʚʦʟʜʝʡʩʪʚʠʶ ɼɼʊ, ʚ ʧʫʙʝʨʪʘʪʥʦʤ ʚʦʟʨʘʩʪʝ ʥʘʜʧʦʯʝʯʥʠʢʠ  ʠʤʝʣʠ ʘʥʘʣʦʛʠʯʥʫʶ ʦʢʨʫʛʣʫʶ 

ʬʦʨʤʫ. ʇʨʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʢʦʨʢʦʚʦʝ ʠ ʤʦʟʛʦʚʦʝ ʚʝʱʝʩʪʚʦ ʙʳʣʠ ʧʦʣʥʦʩʪʴʶ ʩʬʦʨʤʠʨʦʚʘʥʳ.  ʇʨʠ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʵʢʚʘʪʦʨʠʘʣʴʥʳʭ ʩʨʝʟʦʚ ʦʨʛʘʥʘ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʫʤʝʥʴʰʝʥʠʝ ʰʠʨʠʥʳ ʢʦʨʢʦʚʦʛʦ ʠ ʤʦʟʛʦʚʦʛʦ ʚʝʱʝʩʪʚʘ, 

ʦʜʥʘʢʦ ʜʦʣʷ ʤʦʟʛʦʚʦʛʦ ʚʝʱʝʩʪʚʘ ʥʝ ʦʪʣʠʯʘʣʘʩʴ ʦʪ ʟʥʘʯʝʥʠʡ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ (ʪʘʙʣ.).  ɺ ʤʦʟʛʦʚʦʤ ʚʝʱʝʩʪʚʝ 

ʭʨʦʤʘʬʬʠʥʥʳʝ ʢʣʝʪʢʠ ʪʘʢʞʝ ʟʘʥʠʤʘʣʠ ʪʨʠ ʯʝʪʚʝʨʪʠ ʧʣʦʱʘʜʠ (ʪʘʙʣ.). ʀʭ ʪʷʞʠ ʨʘʟʜʝʣʷʣʠʩʴ ʩʦʝʜʠʥʠʪʝʣʴʥʦʪʢʘʥʥʳʤʠ 

ʧʝʨʝʛʦʨʦʜʢʘʤʠ. ʉʦʩʫʜʠʩʪʦʝ ʨʫʩʣʦ ʙʳʣʦ ʭʦʨʦʰʦ ʨʘʟʚʠʪʦ, ʧʨʦʩʚʝʪʳ ʩʠʥʫʩʦʠʜʦʚ ʙʳʣʠ ʟʘʧʦʣʥʝʥʳ ʧʣʘʟʤʦʡ ʠ ʙʳʣʠ 

ʩʚʦʙʦʜʥʳ. ʍʨʦʤʘʬʬʠʥʥʳʝ ʢʣʝʪʢʠ ʠʤʝʣʠ ʤʝʥʴʰʠʡ ʨʘʟʤʝʨ, ʯʝʤ ʫ ʞʠʚʦʪʥʳʭ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ, ʠ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ 

ʫʤʝʨʝʥʥʦʡ ʙʘʟʦʬʠʣʠʝʡ ʮʠʪʦʧʣʘʟʤʦʡ. ʗʜʨʘ ʢʣʝʪʦʢ ʠʤʝʣʠ ʤʝʥʴʰʠʡ ʨʘʟʤʝʨ. ʅʘʨʷʜʫ ʩ ʢʣʝʪʢʘʤʠ ʩ ʢʨʫʧʥʳʤʠ ʦʢʨʫʛʣʳʤʠ 

ʷʜʨʘʤʠ ʚʩʪʨʝʯʘʣʠʩʴ ʢʣʝʪʢʠ ʩ ʧʠʢʥʦʟʦʤ ʠ ʛʠʧʝʨʭʨʦʤʘʟʠʝʡ ʷʜʝʨ. 

ʉʦʜʝʨʞʘʥʠʝ ʘʜʨʝʥʘʣʠʥʘ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ ʢʨʳʩ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʙʳʣʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʥʠʞʝ ʟʥʘʯʝʥʠʡ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. 

 

ʊʘʙʣʠʮʘ ï ʄʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʟʛʦʚʦʛʦ ʚʝʱʝʩʪʚʘ ʥʘʜʧʦʯʝʯʥʠʢʦʚ ʢʨʳʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ 

ʠ ʧʦʜʚʝʨʛʰʠʭʩʷ ʚʦʟʜʝʡʩʪʚʠʶ ʥʠʟʢʠʭ ʜʦʟ ɼɼʊ ʚ ʧʨʝʥʘʪʘʣʴʥʦʤ ʠ ʧʦʩʪʥʘʪʘʣʴʥʦʤ ʵʪʘʧʘʭ ʨʘʟʚʠʪʠʷ (MÑm) 

ʄʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ ʆʧʳʪʥʘʷ ʛʨʫʧʧʘ 

ɼʠʘʤʝʪʨ ʥʘʜʧʦʯʝʯʥʠʢʘ, ʤʢʤ 2670,30Ñ67,81 2479,0Ñ92,46* 

ɼʠʘʤʝʪʨ ʤʦʟʛʦʚʦʛʦ ʚʝʱʝʩʪʚʘ, ʤʢʤ 874,80Ñ17,54 798,46Ñ16,01* 

ɼʦʣʷ ʧʣʦʱʘʜʠ ʤʦʟʛʦʚʦʛʦ 

ʚʝʱʝʩʪʚʘ, % 

12,09Ñ0,91 12,25Ñ0,97 

ɼʦʣʷ ʭʨʦʤʘʬʬʠʥʥʦʡ ʪʢʘʥʠ ʚ 

ʤʦʟʛʦʚʦʤ ʚʝʱʝʩʪʚʝ, % 

74,50Ñ1,83 76,46Ñ1,67 

ʇʣʦʱʘʜʴ ʭʨʦʤʘʬʬʠʥʥʳʭ ʢʣʝʪʦʢ, 

ʤʢʤ
2
 

117,74Ñ3,73 100,36Ñ2,48* 

ʇʣʦʱʘʜʴ ʷʜʝʨ ʭʨʦʤʘʬʬʠʥʥʳʭ 

ʢʣʝʪʦʢ, ʤʢʤ
2
 

33,25Ñ0,23 30,72Ñ0,57* 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʘʜʨʝʥʘʣʠʥʘ ʚ 

ʧʣʘʟʤʝ ʢʨʦʚʠ, ʥʛ/ʤʣ 

9,09Ñ0,15 7,35Ñ0,61* 

ʇʨʠʤʝʯʘʥʠʝ: * ï ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʦʪʣʠʯʠʷ ʦʪ ʟʥʘʯʝʥʠʡ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. 

 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʪʨʦʝʥʠʷ ʥʘʜʧʦʯʝʯʥʠʢʦʚ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʚʦʟʜʝʡʩʪʚʠʝ ʥʠʟʢʠʭ ʜʦʟ ɼɼʊ ʚ ʧʨʝʥʘʪʘʣʴʥʦʤ ʠ 

ʧʦʩʪʥʘʪʘʣʴʥʦʤ ʵʪʘʧʘʭ ʦʥʪʦʛʝʥʝʟʘ ʦʢʘʟʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʦʨʛʘʥʘ. 

ʆʪʤʝʯʘʣʦʩʴ ʫʤʝʥʴʰʝʥʠʝ ʧʣʦʱʘʜʠ ʢʘʢ ʢʦʨʢʦʚʦʛʦ, ʪʘʢ ʠ ʤʦʟʛʦʚʦʛʦ ʚʝʱʝʩʪʚʘ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʝʩʝʣʝʢʪʠʚʥʦʩʪʴ 

ʜʝʡʩʪʚʠʷ ʜʠʩʨʘʧʪʦʨʘ ʥʘ ʛʠʩʪʦʛʝʥʝʪʠʯʝʩʢʠ ʨʘʟʥʦʨʦʜʥʳʝ ʩʪʨʫʢʪʫʨʳ ʥʘʜʧʦʯʝʯʥʠʢʘ. ʉʪʨʫʢʪʫʨʘ ʤʦʟʛʦʚʦʛʦ ʚʝʱʝʩʪʚʘ 

ʥʘʜʧʦʯʝʯʥʠʢʘ ʢʨʳʩ, ʬʦʨʤʠʨʦʚʘʚʰʘʷʩʷ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ɼɼʊ, ʥʝ ʠʤʝʣʘ ʧʨʠʥʮʠʧʠʘʣʴʥʳʭ ʨʘʟʣʠʯʠʡ ʩ ʘʥʘʣʦʛʠʯʥʦʡ 

ʩʪʨʫʢʪʫʨʦʡ ʢʨʳʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʠ ʥʝ ʠʟʤʝʥʷʚʰʝʝʩʷ ʩʦʦʪʥʦʰʝʥʠʝ ʧʘʨʝʥʭʠʤʳ ʠ ʩʪʨʦʤʳ 

ʤʦʟʛʦʚʦʛʦ ʚʝʱʝʩʪʚʘ, ʦʜʥʘʢʦ ʚʳʷʚʣʝʥʥʳʝ ʫʤʝʥʴʰʝʥʠʝ ʨʘʟʤʝʨʦʚ ʢʣʝʪʦʢ ʠ ʠʭ ʷʜʝʨ ʫʢʘʟʳʚʘʶʪ ʥʘ ʩʥʠʞʝʥʠʝ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʅʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʤ ʙʳʣʦ ʫʤʝʥʴʰʝʥʠʝ ʨʘʟʤʝʨʦʚ ʢʣʝʪʦʢ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʥʠʞʝʥʠʝ ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʨʦʮʝʩʩʦʚ ʩʠʥʪʝʟʘ ʠ ʜʝʧʦʥʠʨʦʚʘʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ. ʅʘʣʠʯʠʝ ʧʠʢʥʦʪʠʟʠʨʦʚʘʥʥʳʭ ʠ 

ʛʠʧʝʨʭʨʦʤʥʳʭ ʷʜʝʨ ʫʢʘʟʳʚʘʝʪ ʥʘ ʨʘʟʚʠʪʠʝ ʜʠʩʪʨʦʬʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʫ ʢʨʳʩ ʧʦʜʘʚʣʷʶʱʝʝ 

ʙʦʣʴʰʠʥʩʪʚʦ ʭʨʦʤʘʬʬʠʥʥʳʭ ʢʣʝʪʦʢ ʷʚʣʷʶʪʩʷ ʘʜʨʝʥʦʮʠʪʘʤʠ, ʧʦʵʪʦʤʫ ʜʣʷ ʦʮʝʥʢʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʤʦʟʛʦʚʦʛʦ ʚʝʱʝʩʪʚʘ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʜʨʝʥʘʣʠʥʘ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ ʢʨʳʩ, ʪʘʢ ʢʘʢ ʩʚʳʰʝ 80% 

ʦʪ ʦʙʱʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʘʜʨʝʥʘʣʠʥʘ ʚ ʩʠʩʪʝʤʥʦʤ ʢʨʦʚʦʪʦʢʝ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʘʜʨʝʥʘʣʠʥ ʥʘʜʧʦʯʝʯʥʠʢʦʚ [5]. ʀʩʩʣʝʜʦʚʘʥʠʝ 

ʧʦʢʘʟʘʣʦ, ʯʪʦ ʫʨʦʚʝʥʴ ʘʜʨʝʥʘʣʠʥʘ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ ʫ ʢʨʳʩ, ʧʦʜʚʝʨʛʘʚʰʠʭʩʷ ʚʦʟʜʝʡʩʪʚʠʶ ɼɼʊ ʢʘʢ ʥʘ ʧʨʝʥʘʪʘʣʴʥʦʤ, ʪʘʢ 

ʠ ʥʘ ʧʦʩʪʥʘʪʘʣʴʥʦʤ ʵʪʘʧʘʭ ʨʘʟʚʠʪʠʷ, ʙʳʣ ʩʥʠʞʝʥ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʜʘʥʥʳʝ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ɺʳʚʦʜʳ 

ɺʦʟʜʝʡʩʪʚʠʝ ʥʠʟʢʠʭ ʜʦʟ ʵʥʜʦʢʨʠʥʥʦʛʦ ʜʠʩʨʘʧʪʦʨʘ ɼɼʊ ʚ ʧʨʝʥʘʪʘʣʴʥʦʤ ʠ ʧʦʩʪʥʘʪʘʣʴʥʦʤ ʵʪʘʧʘʭ ʨʘʟʚʠʪʠʷ 

ʚʳʟʳʚʘʝʪ ʠʟʤʝʥʝʥʠʷ ʚ ʩʪʨʫʢʪʫʨʝ ʤʦʟʛʦʚʦʛʦ ʚʝʱʝʩʪʚʘ ʥʘʜʧʦʯʝʯʥʠʢʦʚ ʢʨʳʩ, ʯʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʢʘʢ ʫʤʝʥʴʰʝʥʠʝʤ ʪʝʤʧʦʚ 

ʝʛʦ ʨʘʟʚʠʪʠʷ ʢ ʧʝʨʠʦʜʫ ʧʦʣʦʚʦʛʦ ʩʦʟʨʝʚʘʥʠʷ ʦʩʦʙʠ, ʪʘʢ ʠ ʩʥʠʞʝʥʠʝʤ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʭʨʦʤʘʬʬʠʥʥʳʭ 

ʢʣʝʪʦʢ. 
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ʌɻɹʅʋ çʉʘʨʘʪʦʚʩʢʠʡ ʅʀɺʀè 

ʆ ʅɽʆɹʍʆɼʀʄʆʉʊʀ ʄʆʅʀʊʆʈʀʅɻɸ ʕʇʀɿʆʆʊʀʏɽʉʂʆʁ ʉʀʊʋɸʎʀʀ ʀʅʌɽʂʎʀʆʅʅʓʍ 

ɿɸɹʆʃɽɺɸʅʀʁ ʉʆɹɸʂ ʀ ʂʆʐɽʂ ɺ ʋʉʃʆɺʀʗʍ ɻʆʈʆɼʉʂʆʁ ʕʂʆʉʀʉʊɽʄʓ 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʦʙʟʦʨ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʤʦʥʠʪʦʨʠʥʛʘ ʵʧʠʟʦʦʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʠʥʬʝʢʮʠʦʥʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʥʝʧʨʦʜʫʢʪʠʚʥʳʭ ʞʠʚʦʪʥʳʭ ʚ ʫʩʣʦʚʠʷʭ ʛʦʨʦʜʩʢʦʡ ʵʢʦʩʠʩʪʝʤʳ. ʇʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʦ ʧʦʧʫʣʷʮʠʠ ʩʦʙʘʢ ʠ 

ʢʦʰʝʢ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʆʧʠʩʘʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʦʙʠʪʘʥʠʷ ʥʝʧʨʦʜʫʢʪʠʚʥʳʭ ʞʠʚʦʪʥʳʭ (ʢʦʰʝʢ ʠ ʩʦʙʘʢ) ʠ 

ʦʧʠʩʘʥʘ ʠʭ ʨʦʣʴ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʡ ʵʧʠʟʦʦʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ. ʋʢʘʟʘʥ ʫʨʦʚʝʥʴ ʩʫʱʝʩʪʚʫʶʱʝʡ 

ʜʠʘʛʥʦʩʪʠʢʠ, ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʠʥʬʝʢʮʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ ʞʠʚʦʪʥʳʭ, ʥʘʥʦʩʷʱʠʭ ʫʱʝʨʙ ʵʢʦʥʦʤʠʢʘʤ ʨʘʟʣʠʯʥʳʭ 

ʩʪʨʘʥ. ʇʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʦ ʥʦʟʦʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤʘʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʷʚʣʷʶʱʠʭʩʷ ʦʙʱʠʤʠ ʜʣʷ ʞʠʚʦʪʥʳʭ ʠ ʯʝʣʦʚʝʢʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʧʠʟʦʦʪʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ, ʠʥʬʝʢʮʠʦʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʩʦʙʘʢʠ, ʢʦʰʢʠ. 
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ABOUT THE NEED TO MONITOR THE EPIDEMIC SITUATION OF INFECTIOUS DISEASES DOGS  

AND CATS IN THE URBAN ECOSYSTEM  

Abstract 

The article provides an overview of the need for monitoring the epidemic situation of infectious diseases among non-

productive animals in the urban ecosystem. The data on the population of dogs and cats in the Russian Federation. The 

features of habitat unproductive animals (cats and dogs) and described their role occurs unfavorable epizootic situation. Set 

the level of the existing diagnosis, prevention and treatment of infectious diseases of animals, damaging the economies of 

various countries. The data on the nosological forms of diseases common to animals and humans. 

Keywords: epizootic situation, infectious diseases, dogs, cats. 

 

 ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ çɿʘʢʦʥʦʤ ʦ ʚʝʪʝʨʠʥʘʨʠʠè ʦʪ 14.05.1993 ʛ. ˉ 4979-1 ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʟʘʱʠʪʫ ʥʘʩʝʣʝʥʠʷ 

ʦʪ ʠʥʬʝʢʮʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ ʦʙʱʠʭ ʜʣʷ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ. ʋʯʠʪʳʚʘʷ, ʯʪʦ ʞʠʚʦʪʥʦʝ ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ 

ʠʥʬʠʮʠʨʦʚʘʥʠʷ ʯʝʣʦʚʝʢʘ [1; 3; 5] ʦʯʝʥʴ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʦʪʜʘʥʦ ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʦʤʫ ʤʦʥʠʪʦʨʠʥʛʫ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʤʫ ʜʣʷ ʦʪʩʣʝʞʠʚʘʥʠʷ ʵʧʠʟʦʦʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʩ ʮʝʣʴʶ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ 

ʚʳʚʦʜʦʚ ʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʜʣʷ ʩʥʠʞʝʥʠʷ ʨʠʩʢʦʚ ʜʣʷ ʥʘʩʝʣʝʥʠʷ [2; 6]. ʅʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʫʩʧʝʭʠ ʚ ʨʘʟʨʘʙʦʪʢʝ 

ʧʨʘʢʪʠʯʝʩʢʦʡ ʠ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʦʩʥʦʚʳ ʤʦʥʠʪʦʨʠʥʛʘ ʵʧʠʟʦʦʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʷʚʣʷʝʪʩʷ 

ʚʧʦʣʥʝ ʦʯʝʚʠʜʥʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʝʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʨʠ ʟʥʘʯʠʤʳʭ ʙʦʣʝʟʥʷʭ ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ ʪʝʨʨʠʪʦʨʠʡ.  

ɼʦʤʘʰʥʠʝ ʞʠʚʦʪʥʳʝ - ʢʦʰʢʠ ʠ ʩʦʙʘʢʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʧʦʚʩʝʤʝʩʪʥʦ. ʉʪʦʠʪ ʫʯʝʩʪʴ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʜʘʥʥʳʭ 

ʞʠʚʦʪʥʳʭ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʩʪʝʧʝʥʠ ʦʩʚʦʝʥʥʦʩʪʠ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʠ [8; 10; 13]. ʇʣʦʪʥʦʩʪʴ ʧʦʧʫʣʷʮʠʠ 

ʩʦʙʘʢ ʠ ʢʦʰʝʢ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ ʦʛʨʦʤʥʦʡ ʯʠʩʣʝʥʥʦʩʪʠ. ʊʘʢ ʧʦ ʜʘʥʥʳʤ ɺʆɿ ʚ 1990 ʛʦʜʫ ʤʠʨʦʚʫʶ ʧʦʧʫʣʷʮʠʶ ʩʦʙʘʢ 

ʦʮʝʥʠʚʘʣʠ ʙʦʣʝʝ ʯʝʤ ʚ 0,5 ʤʣʨʜ. ʦʩʦʙʝʡ. ɸ ʧʦʛʦʣʦʚʴʝ ʢʦʰʝʢ ʚ ʤʠʨʝ ʥʝ ʠʩʢʣʶʯʘʝʪ 1 ʤʣʨʜ. ʞʠʚʦʪʥʳʭ. 

ɺ 
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ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʨʦʩʪʦʤ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʛʦʨʦʜʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ, ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʢ 

ʫʚʝʣʠʯʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʤʝʣʢʠʭ ʜʦʤʘʰʥʠʭ ʞʠʚʦʪʥʳʭ, ʚʧʣʦʪʴ ʜʦ ʢʨʠʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝ [9]. ʇʨʠ ʵʪʦʤ ʠʤʝʶʪʩʷ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ, ʯʪʦ ʧʦʛʦʣʦʚʴʝ ʩʦʙʘʢ ʠ ʢʦʰʝʢ ʟʘ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʫʚʝʣʠʯʠʣʦʩʴ ʚ 1,4, ʘ ʥʘʩʝʣʝʥʠʷ - ʚ 1,2 

ʨʘʟ [12]. 

ʊʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʝʧʨʦʜʫʢʪʠʚʥʳʭ ʜʦʤʘʰʥʠʭ ʞʠʚʦʪʥʳʭ (ʢʦʰʢʠ ʠ ʩʦʙʘʢʠ) ʚ ʈʌ ʫʩʪʘʥʦʚʠʪʴ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʚʦʟʤʦʞʥʳʤ, ʥʦ ʝʩʣʠ ʩʯʠʪʘʪʴ, ʯʪʦ ʢʘʞʜʘʷ ʪʨʝʪʴʷ ʨʦʩʩʠʡʩʢʘʷ ʩʝʤʴʷ ʩʦʜʝʨʞʠʪ ʢʦʰʢʫ, ʘ ʢʘʞʜʘʷ ʧʷʪʘʷ ʩʝʤʴʷ ʩʦʜʝʨʞʠʪ 

ʩʦʙʘʢʫ, ʪʦ ʧʦ ʦʮʝʥʢʘʤ ʥʝʟʘʚʠʩʠʤʳʭ ʵʢʩʧʝʨʪʦʚ, ʩʦʙʘʢ ʠ ʢʦʰʝʢ ʚ ʈʦʩʩʠʠ ʤʦʞʝʪ ʥʘʩʯʠʪʳʚʘʪʴʩʷ ʥʝ ʤʝʥʝʝ 35,7 ʤʣʥ. 

ʞʠʚʦʪʥʳʭ. ʇʨʠ ʵʪʦʤ ʜʦʣʷ ʧʦʨʦʜʠʩʪʳʭ ʩʦʙʘʢ ʠ ʢʦʰʝʢ ʥʝ ʧʨʝʚʳʰʘʝʪ 5 %. ʋʯʠʪʳʚʘʷ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ, ʠʤʝʝʪʩʷ 

ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʈʦʩʩʠʷ ʟʘʥʠʤʘʝʪ ʧʷʪʦʝ ʚ ʤʠʨʝ (ʧʦʩʣʝ ʉʐɸ, ɹʨʘʟʠʣʠʠ, ʂʠʪʘʷ, ʗʧʦʥʠʠ) ʠ ʟʘʥʠʤʘʝʪ ʣʠʜʠʨʫʶʱʫʶ 

ʧʦʟʠʮʠʶ ʚ ɽʚʨʦʧʝ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʢʦʰʝʢ ʠ ʩʦʙʘʢ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʤʝʣʢʠʝ ʜʦʤʘʰʥʠʝ ʞʠʚʦʪʥʳʝ (ʧʦ ʘʥʛʣ. çPetsè - 

çʣʶʙʠʤʮʳè) ï ʷʚʣʷʶʪʩʷ ʩʘʤʳʤʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ.  

ʆʩʦʙʝʥʥʦʩʪʴ ʦʙʠʪʘʥʠʷ ʥʝʧʨʦʜʫʢʪʠʚʥʳʭ ʞʠʚʦʪʥʳʭ (ʢʦʰʢʠ ʠ ʩʦʙʘʢʠ) ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʤʝʩʪʦʤ ʠʭ ʦʙʠʪʘʥʠʷ 

ʷʚʣʷʶʪʩʷ ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʞʠʣʠʱʝ ʯʝʣʦʚʝʢʘ. ɼʘʥʥʳʡ ʬʘʢʪʦʨ ʤʦʞʝʪ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ 

ʦʪʨʠʮʘʪʝʣʴʥʦ ʧʦʚʣʠʷʪʴ ʥʘ ʛʠʛʠʝʥʫ (ʩʦʩʪʦʷʥʠʝ) ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ɸ ʠʤʝʥʥʦ - ʦʪʩʫʪʩʪʚʠʝ ʩʧʝʮʠʘʣʴʥʳʭ ʤʝʩʪ ʜʣʷ 

ʚʳʛʫʣʘ ʩʦʙʘʢ ʠ ʢʦʰʝʢ, ʙʝʩʢʦʥʪʨʦʣʴʥʘʷ ʙʣʘʛʦʪʚʦʨʠʪʝʣʴʥʦʩʪʴ ʠ ʜʦʩʪʫʧʥʦʩʪʴ ʧʠʱʝʚʳʭ ʦʪʭʦʜʦʚ ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʦʩʪʫ 

ʧʦʛʦʣʦʚʴʷ ʙʝʟʜʦʤʥʳʭ ʞʠʚʦʪʥʳʭ ʚ ʛʦʨʦʜʘʭ ʠ ʧʦʩʸʣʢʘʭ. ʂʨʦʤʝ ʪʦʛʦ, ʜʘʥʥʘʷ ʩʠʪʫʘʮʠʷ ʧʨʠʚʣʝʢʘʝʪ ʜʠʢʠʭ ʠ 

ʩʠʥʘʥʪʨʦʧʥʳʭ ʞʠʚʦʪʥʳʭ ʢ ʞʠʣʠʱʫ ʯʝʣʦʚʝʢʘ, ʯʪʦ ʤʦʞʝʪ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʨʠʚʝʩʪʠ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʡ 

ʵʧʠʟʦʦʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ [13]. ʊʘʢ ʞʝ ʦʙʠʪʘʥʠʝ ʞʠʚʦʪʥʳʭ (ʢʦʰʢʠ ʠ ʩʦʙʘʢʠ) ʩʨʝʜʠ ʣʶʜʝʡ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʠʥʬʝʢʮʠʦʥʥʳʭ ʠ ʠʥʚʘʟʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʯʝʣʦʚʝʢʘ ʠ ʜʦʤʘʰʥʠʭ ʞʠʚʦʪʥʳʭ ʧʨʦʯʠʭ ʚʠʜʦʚ. ʊʘʢ, ʢ 

ʧʨʠʤʝʨʫ, ʩʦʙʘʢʘ ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ 27 ʠʥʬʝʢʮʠʦʥʥʳʭ ʠ 22 ʧʘʨʘʟʠʪʘʨʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʧʝʨʝʜʘʶʱʠʭʩʷ ʯʝʣʦʚʝʢʫ 

[1; 3; 4].  

ʂ ʩʦʞʘʣʝʥʠʶ, ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʦʪʩʫʪʩʪʚʫʝʪ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʙʘʟʘ ʜʘʥʥʳʭ ʦ ʢʦʣʠʯʝʩʪʚʝ ʤʝʣʢʠʭ ʜʦʤʘʰʥʠʭ 

(ʥʝʧʨʦʜʫʢʪʠʚʥʳʭ) ʞʠʚʦʪʥʳʭ, ʧʦʵʪʦʤʫ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʦʪʩʣʝʞʠʚʘʪʴ ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʫʶ ʛʝʦʛʨʘʬʠʶ 

ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʩʦʙʘʢ ʠ ʢʦʰʝʢ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʵʧʠʟʦʦʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʨʘʟʣʠʯʥʳʭ 

ʨʝʛʠʦʥʘʭ ʠʤʝʶʪ ʯʨʝʟʚʳʯʘʡʥʦ ʚʘʞʥʦʩʪʴ ʚ ʨʘʟʨʘʙʦʪʢʝ ʢʦʤʧʣʝʢʩʘ ʧʨʦʪʠʚʦʵʧʠʟʦʦʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʜʦʩʪʠʞʝʥʠʷ ʚʝʪʝʨʠʥʘʨʥʦʡ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ ʚ ʜʝʣʝ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʠʥʬʝʢʮʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ 

ʞʠʚʦʪʥʳʭ, ʜʘʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʧʨʦʜʦʣʞʘʶʪ ʥʘʥʦʩʠʪʴ ʫʱʝʨʙ ʵʢʦʥʦʤʠʢʘʤ ʨʘʟʣʠʯʥʳʭ ʩʪʨʘʥ [7]. ʀʟ-ʟʘ ʨʘʟʚʠʪʠʷ 

ʧʨʦʮʝʩʩʦʚ ʛʣʦʙʘʣʠʟʘʮʠʠ, ʫʭʫʜʰʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʪʝʩʥʳʝ ʢʦʥʪʘʢʪʳ ʤʝʞʜʫ ʯʝʣʦʚʝʢʦʤ ʠ ʨʘʟʣʠʯʥʳʤʠ 

ʚʠʜʘʤʠ ʞʠʚʦʪʥʳʭ ʧʨʦʠʩʭʦʜʷʪ ʥʘʤʥʦʛʦ ʯʘʱʝ, ʯʝʤ ʨʘʥʴʰʝ. ʇʦʵʪʦʤʫ ʠʤʝʶʪʩʷ ʜʘʥʥʳʝ, ʯʪʦ ʚ ʙʣʠʞʘʡʰʝʝ ʚʨʝʤʷ ʤʦʛʫʪ 

ʧʦʷʚʠʪʴʩʷ ʥʦʚʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ ʥʘʥʦʩʠʪʴ ʝʱʝ ʙʦʣʴʰʠʡ ʫʱʝʨʙ [15]. ɺ ʯʘʩʪʥʦʩʪʠ, ʵʪʦ ʚʳʟʚʘʥʦ ʪʝʤ, 

ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʞʠʚʦʪʥʳʝ, ʨʘʥʴʰʝ ʥʝ ʞʠʚʰʠʝ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʯʝʣʦʚʝʢʘ, ʧʦʜʚʝʨʛʣʠʩʴ ʦʜʦʤʘʰʥʠʚʘʥʠʶ, 

ʘ ʩʦʚʨʝʤʝʥʥʘʷ ʩʠʩʪʝʤʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ ʥʝʩʦʚʝʨʰʝʥʥʘ ʠ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʪʦʤʫ, ʯʪʦ ʵʧʠʜʝʤʠʠ 

ʞʠʚʦʪʥʳʭ, ʤʦʛʫʪ ʫʛʨʦʞʘʪʴ ʟʜʦʨʦʚʴʶ ʠ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ. ʇʝʨʝʤʝʥʳ ʢʣʠʤʘʪʘ ʧʨʠʚʝʣʠ ʢ ʠʟʤʝʥʝʥʠʶ ʟʦʥ ʦʙʠʪʘʥʠʷ 

ʧʝʨʝʣʝʪʥʳʭ ʥʘʩʝʢʦʤʳʭ ʠ ʧʪʠʮ, ʷʚʣʷʶʱʠʭʩʷ ʧʝʨʝʥʦʩʯʠʢʘʤʠ ʚʦʟʙʫʜʠʪʝʣʝʡ ʨʘʟʣʠʯʥʳʭ ʙʦʣʝʟʥʝʡ. ʂʨʦʤʝ ʪʦʛʦ, ʠʟʤʝʥʝʥʠʝ 

ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ ʪʘʢʞʝ ʧʨʠʚʦʜʷʪ ʢ ʠʟʤʝʥʝʥʠʶ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʧʘʪʦʛʝʥʝʟʘ ʚʦʟʙʫʜʠʪʝʣʝʡ 

ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. 

ʇʦ ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʜʘʥʥʳʤ ɺʩʝʤʠʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʚ ʤʠʨʝ ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʧʨʠʤʝʨʥʦ 150 

ʥʦʟʦʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤ ʟʘʙʦʣʝʚʘʥʠʡ, ʷʚʣʷʶʱʠʭʩʷ ʦʙʱʠʤʠ ʜʣʷ ʞʠʚʦʪʥʳʭ ʠ ʯʝʣʦʚʝʢʘ. 

ʂ ʜʘʥʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ ʦʪʥʦʩʷʪ: ʩʠʙʠʨʩʢʫʶ ʷʟʚʫ, ʙʝʰʝʥʩʪʚʦ, ʪʫʙʝʨʢʫʣʸʟ, ʙʨʫʮʝʣʣʸʟ, ʩʘʧ, ʢʣʝʱʝʚʦʡ ʵʥʮʝʬʘʣʠʪ, 

ʣʝʧʪʦʩʧʠʨʦʟ, ʷʱʫʨ, ʘʢʪʠʥʦʤʠʢʦʟ, ʂʫ-ʣʠʭʦʨʘʜʢʫ, ʵʭʠʥʦʢʦʢʢʦʟ, ʪʨʠʧʘʥʦʩʦʤʦʟ, ʜʠʬʠʣʣʦʙʦʪʨʠʦʟ, ʩʘʣʴʤʦʥʝʣʣʝʟ ʠ ʧʨ.).  

ʋ ʤʝʣʢʠʭ ʜʦʤʘʰʥʠʭ (ʥʝʧʨʦʜʫʢʪʠʚʥʳʭ) ʞʠʚʦʪʥʳʭ ʥʘʠʙʦʣʝʝ ʚʩʪʨʝʯʘʶʱʠʤʠʩʷ ʠʥʬʝʢʮʠʦʥʥʳʤʠ ʧʘʪʦʣʦʛʠʷʤʠ 

ʦʙʱʝʧʨʠʟʥʘʥʦ ʦʩʪʘʶʪʩʷ ʪʘʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʢʘʢ ʭʣʘʤʠʜʠʦʟ ʠ ʤʠʢʦʧʣʘʟʤʦʟ, ʘ ʪʘʢʞʝ ʠʭ ʘʩʩʦʮʠʘʮʠʘʪʠʚʥʳʝ ʢʦʤʙʠʥʘʮʠʠ ʩ 

ʧʨʦʯʠʤʠ ʠʥʬʝʢʮʠʦʥʥʳʤʠ ʙʦʣʝʟʥʷʤʠ.  

ʂʦʚʘʨʩʪʚʦ ʜʘʥʥʳʭ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ (ʚ ʯʘʩʪʥʦʩʪʠ ʭʣʘʤʠʜʠʦʟʘ) ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʭʣʘʤʠʜʠʠ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʚʝʩʴʤʘ ʫʥʠʢʘʣʴʥʳʡ ʤʠʢʨʦʦʨʛʘʥʠʟʤ ʦʙʣʘʜʘʶʱʠʤʠ ʦʩʦʙʳʤ ʮʠʢʣʦʤ ʨʘʟʚʠʪʠʷ ʠ ʥʝ ʨʝʜʢʦ 

ʦʙʨʘʟʫʶʱʠʡ ʬʦʨʤʳ, ʫʩʪʦʡʯʠʚʳʝ ʜʘʞʝ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ ʧʦʩʣʝʜʥʝʛʦ ʧʦʢʦʣʝʥʠʷ.  

ʍʣʘʤʠʜʠʷ - ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʡ ʦʙʣʠʛʘʪʥʳʡ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʡ ʧʘʨʘʟʠʪ, ʦʙʣʘʜʘʶʱʠʡ ʨʠʛʠʜʥʦʡ ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʦʡ, 

ʩʦʜʝʨʞʠʪ ɼʅʂ ʠ ʈʅʂ, ʠʤʝʝʪ ʚʠʜ ʤʝʣʢʠʭ ʢʦʢʢʦʚ. ʍʣʘʤʠʜʠʷ ʟʘʥʠʤʘʝʪ ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʧʦʣʦʞʝʥʠʝ ʤʝʞʜʫ ʙʘʢʪʝʨʠʷʤʠ ʠ 

ʚʠʨʫʩʘʤʠ: ʠʭ ʩʭʦʜʩʪʚʦ ʩ ʚʠʨʫʩʘʤʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʙʣʠʛʘʪʥʦʤ ʚʥʫʪʨʠʢʣʝʪʦʯʥʦʤ ʧʘʨʘʟʠʪʠʨʦʚʘʥʠʠ (ʜʘʥʥʳʝ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʨʘʟʤʥʦʞʘʶʪʩʷ ʪʦʣʴʢʦ ʚʥʫʪʨʠ ʢʣʝʪʦʢ ʤʘʢʨʦʦʨʛʘʥʠʟʤʘ - ʭʦʟʷʠʥʘ). 

ʍʣʘʤʠʜʠʦʟ ʠ ʤʠʢʦʧʣʘʟʤʦʟ ʫ ʞʠʚʦʪʥʳʭ ʧʨʦʷʚʣʷʝʪʩʷ ʯʘʱʝ ʚ ʣʘʪʝʥʪʥʳʭ ʣʠʙʦ ʚ ʤʘʥʠʬʝʩʪʥʳʭ ʬʦʨʤʘʭ. ʇʦ 

ʢʣʠʥʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ ʫ ʯʝʣʦʚʝʢʘ ʭʣʘʤʠʜʠʦʟ ʧʨʦʪʝʢʘʝʪ ʚ ʚʠʜʝ ʧʦʨʘʞʝʥʠʷ ʤʦʯʝʧʦʣʦʚʦʡ ʩʠʩʪʝʤʳ, ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ, 

ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ, ʘ ʪʘʢʞʝ ʚ ʚʠʜʝ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʭ, ʩʫʩʪʘʚʥʳʭ, ʦʬʪʘʣʴʤʦʣʦʛʠʯʝʩʢʠʭ ʠʣʠ 

ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʬʦʨʤ  

ʋ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʘʙʦʨʪʘʤʠ, ʨʦʞʜʝʥʠʝʤ ʩʣʘʙʦʛʦ ʠʣʠ ʥʝʞʠʟʥʝʩʧʦʩʦʙʥʦʛʦ 

ʤʦʣʦʜʥʷʢʘ, ʧʥʝʚʤʦʥʠʷʤʠ, ʧʦʣʠʘʨʪʨʠʪʘʤʠ, ʵʥʪʝʨʠʪʘʤʠ, ʵʥʮʝʬʘʣʦʤʠʝʣʠʪʘʤʠ ʠ ʢʦʥʲʶʥʢʪʠʚʠʪʘʤʠ.  

ʋ ʢʦʰʝʢ ʍʣʘʤʠʜʠʦʟ ʚʳʟʳʚʘʝʪʩʷ Chlamydophila felis ʠ ʧʨʦʷʚʣʷʝʪʩʷ ʧʦʨʘʞʝʥʠʝʤ ʛʣʘʟ, ʨʝʞʝ ʨʘʟʚʠʪʠʝʤ ʨʠʥʠʪʦʚ 

ʧʥʝʚʤʦʥʠʡ, ʢʨʦʤʝ ʪʦʛʦ ʚʦʟʤʦʞʥʳ ʘʙʦʨʪʳ. 

ʋ ʩʦʙʘʢ ʜʘʥʥʘʷ ʠʥʬʝʢʮʠʷ ʚʩʪʨʝʯʘʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʨʝʞʝ, ʠ ʚʳʟʳʚʘʝʪʩʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʤ Chlamydia ʘbortus. ʋ 

ʙʦʣʴʥʳʭ ʩʦʙʘʢ ʨʝʛʠʩʪʨʠʨʫʶʪ ʨʦʞʜʝʥʠʝ ʥʝʞʠʟʥʝʩʧʦʩʦʙʥʦʛʦ ʧʦʪʦʤʩʪʚʘ, ʙʝʩʧʣʦʜʠʝ, ʘʙʦʨʪʳ. ʈʝʞʝ ʥʘʙʣʶʜʘʶʪ 

ʧʦʣʠʘʨʪʨʠʪʳ (ʩʦʧʨʦʚʦʞʜʘʶʱʠʝʩʷ ʛʠʧʝʨʪʝʨʤʠʝʡ ʠ ʣʠʤʬʘʜʝʥʠʪʘʤʠ), ʧʦʨʘʞʝʥʠʷ ʩʣʠʟʠʩʪʦʡ ʛʣʘʟ (ʢʦʪʦʨʳʝ ʥʝʨʝʜʢʦ 

ʧʨʠʚʦʜʷʪ ʢ ʧʦʪʝʨʝ ʟʨʝʥʠʷ). ɿʘʨʘʞʝʥʠʝ ʞʠʚʦʪʥʳʭ ʧʨʦʠʩʭʦʜʠʪ ʧʦʣʦʚʳʤ, ʘʣʠʤʝʥʪʘʨʥʳʤ ʧʫʪʝʤ (ʧʨʠ ʩʢʘʨʤʣʠʚʘʥʠʠ 

ʙʦʝʥʩʢʠʭ ʦʪʭʦʜʦʚ ʠ ʦʨʛʘʥʦʚ ʦʪ ʠʥʬʠʮʠʨʦʚʘʥʥʦʛʦ ʩʢʦʪʘ).  

ʉʪʦʠʪ ʟʘʦʩʪʨʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦʤ, ʯʪʦ ʭʣʘʤʠʜʠʦʟ ʦʪʥʦʩʠʪʩʷ ʢ ʟʦʦʘʥʪʨʦʧʦʥʦʟʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ ʠ ʦʙʣʘʜʘʝʪ 

ʧʨʠʨʦʜʥʦʡ ʦʯʘʛʦʚʦʩʪʴʶ, ʥʦ ʢ ʩʦʞʘʣʝʥʠʶ ʙʦʣʴʰʠʥʩʪʚʦ ʚʦʧʨʦʩʦʚ, ʢʘʩʘʶʱʠʭʩʷ ʵʧʠʟʦʦʪʦʣʦʛʠʠ ʭʣʘʤʠʜʠʡʥʦʡ ʠ 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 8 (50) ǐ ʏʘʩʪʴ 2 ǐ ɸʚʛʫʩʪ 
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ʤʠʢʦʧʣʘʟʤʝʥʥʦʡ ʠʥʬʝʢʮʠʠ ʚ ʧʦʧʫʣʷʮʠʷʭ ʩʦʙʘʢ ʠ ʢʦʰʝʢ ʦʩʪʘʶʪʩʷ ʩʣʘʙʦ ʠʟʫʯʝʥʥʳʤʠ ʠ ʩʦʦʪʚʝʩʪʚʝʥʥʦ 

ʥʝʦʙʲʷʩʥʝʥʥʳʤʠ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʳʰʝ ʩʢʘʟʘʥʥʦʛʦ ʩʯʠʪʘʝʤ, ʯʪʦ ʢ ʘʢʪʫʘʣʴʥʳʤ ʟʘʜʘʯʘʤ ʚʝʪʝʨʠʥʘʨʥʦʡ ʩʣʫʞʙʳ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ 

ʩʣʝʜʫʶʱʝʝ: 

- ʠʟʫʯʝʥʠʝ ʨʦʣʠ ʠ ʤʝʩʪʘ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʚ ʦʙʱʝʡ ʩʪʨʫʢʪʫʨʝ ʧʘʪʦʣʦʛʠʠ ʜʦʤʘʰʥʠʭ ʧʣʦʪʦʷʜʥʳʭ; 

- ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʜʟʦʨʘ ʧʨʠ ʭʣʘʤʠʜʠʡʥʦʡ ʠ ʤʠʢʦʧʣʘʟʤʝʥʥʦʡ ʠʥʬʝʢʮʠʷʭ 

ʜʦʤʘʰʥʠʭ ʧʣʦʪʦʷʜʥʳʭ. 

- ʠʟʫʯʝʥʠʝ ʭʘʨʘʢʪʝʨʘ ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʷʚʣʝʥʠʷ ʭʣʘʤʠʜʠʡʥʦʡ ʠ ʤʠʢʦʧʣʘʟʤʝʥʥʦʡ ʠʥʬʝʢʮʠʠ ʫ ʜʦʤʘʰʥʠʭ 

ʧʣʦʪʦʷʜʥʳʭ; 

- ʧʨʦʚʝʜʝʥʠʝ ʘʥʘʣʠʟʘ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʢʦʤʧʣʝʢʩʘ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʤʝʨ ʧʨʠ ʭʣʘʤʠʜʠʡʥʦʡ ʠ 

ʤʠʢʦʧʣʘʟʤʝʥʥʦʡ ʠʥʬʝʢʮʠʠ; 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟʫʯʝʥʠʝ ʨʦʣʠ ʠ ʤʝʩʪʘ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʚ ʦʙʱʝʡ ʩʪʨʫʢʪʫʨʝ ʧʘʪʦʣʦʛʠʠ ʜʦʤʘʰʥʠʭ 

ʞʠʚʦʪʥʳʭ (ʢʦʰʢʠ ʠ ʩʦʙʘʢʠ), ʫʪʦʯʥʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠʭ ʵʧʠʟʦʦʪʠʯʝʩʢʦʛʦ ʧʨʦʷʚʣʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʛʦʨʦʜʩʢʦʡ 

ʵʢʦʩʠʩʪʝʤʳ, ʘ ʪʘʢʞʝ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʜʟʦʨʘ ʧʨʠ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ 

ʜʦʤʘʰʥʠʭ ʧʣʦʪʦʷʜʥʳʭ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ, ʨʝʰʝʥʠʝ ʢʦʪʦʨʦʡ ʪʨʝʙʫʝʪ ʙʝʟʦʪʣʘʛʘʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ.  
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