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ʧʣʘʩʪʠʢʠ ʨʝʣʴʝʬʘ ʃʝʥʢʦʨʘʥʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ ɸʟʝʨʙʘʡʜʞʘʥʘ ééééééééé... 96ï104 

12. ʄʘʥʘʬʦʚʘ ʌ. ɸ., ɻʘʩʘʥʦʚʘ ʂ. ʄ., ɸʩʣʘʥʦʚʘ ɻ. ɻ. 

ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʪʨʫʢʪʫʨ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʟʘʧʘʜʥʦʡ ʠ ʚʦʩʪʦʯʥʦʡ 

ʯʘʩʪʝʡ ɸʧʰʝʨʦʥʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ éééééééééééééééééééé... 105ï115 

13. ʏʘʯʠʥʘ ʉ. ɹ., ʉʘʣʳʢʠʥʘ ʖ. ʆ. 

ʇʦʪʝʥʮʠʘʣ Eisenia andrei ʚ ʢʦʤʧʣʝʢʩʥʦʡ ʦʯʠʩʪʢʝ ʧʦʯʚ, ʟʘʛʨʷʟʥʝʥʥʳʭ ʤʘʟʫʪʦʤ éé... 116ï124 
14. ʏʘʯʠʥʘ ʉ. ɹ., ɺʝʨʙʘ ɽ. ʖ., ʉʘʣʳʢʠʥʘ ʖ. ʆ. 

ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʨʝʢʫʣʴʪʠʚʘʮʠʷ ʧʦʯʚ, ʟʘʛʨʷʟʥʝʥʥʳʭ ʤʘʟʫʪʦʤ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʚʝʨʤʠʢʫʣʴʪʫʨʳ ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ Dendrobena veneta ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʝʧʘʨʘʪʦʚ çɹʘʡʢʘʣ-ʕʄè, çʊʘʤʠʨè, çɺʦʩʪʦʢè éééééééééééééééé 125ï132 
15. ʏʘʯʠʥʘ ʉ. ɹ., ʏʘʯʠʥʘ ɽ. ʇ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚʝʨʤʠʢʫʣʴʪʫʨʳ ʠ ʙʠʦʧʨʝʧʘʨʘʪʦʚ 

çɹʘʡʢʘʣè, çɺʦʩʪʦʢè, çʊʘʤʠʨè ʜʣʷ ʦʯʠʩʪʢʠ ʧʦʯʚ ʦʪ ʤʘʟʫʪʘ ééééééééééé 133ï139 
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ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʥʘʫʢʠ  

16. ʄʠʪʨʦʬʘʥʦʚ ʖ. ʀ., ɻʫʣʷʝʚ ʄ. ɺ., ʃʫʢʴʷʥʦʚ ʉ. ɸ. 

ʅʦʨʤʳ ʚʳʩʝʚʘ ʷʯʤʝʥʷ ʥʘ ʦʩʫʰʘʝʤʳʭ ʟʝʤʣʷʭ éééééééééééééééé... 140ï147 

17. ɾʫʨʘʝʚ ɼ. ʊ., ɾʫʨʘʝʚ ʐ. ʂ., ɹʦʣʢʠʝʚ ɿ. ʊ., ɹʦʡʩʫʥʦʚ ʅ. ɹ. 

ɿʘʚʠʩʠʤʦʩʪʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʦʟʠʤʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʦʪ ʩʫʭʦʚʝʝʚ, ʥʘʙʣʶʜʘʝʤʳʭ ʚ 

ʫʩʣʦʚʠʷʭ ʶʞʥʳʭ ʨʘʡʦʥʦʚ ʋʟʙʝʢʠʩʪʘʥʘ ééééééééééééééééééé. 148ï153 

18. ʌʠʩʫʥ ʄ. ʅ., ɽʛʦʨʦʚʘ ɽ. ʄ., ʗʢʫʰʝʥʢʦ ʆ. ʉ. 

ʇʦʢʘʟʘʪʝʣʠ ʩʪʘʙʠʣʴʥʦʩʪʠ ʧʣʦʜʦʥʦʰʝʥʠʷ ʠ ʢʘʯʝʩʪʚʘ ʫʨʦʞʘʷ ʩʦʨʪʦʚ ʚʠʥʦʛʨʘʜʘ ʚ 

ʥʝʫʢʨʳʚʥʦʡ ʢʫʣʴʪʫʨʝ ʥʘ ʘʣʣʶʚʠʘʣʴʥʦ-ʣʫʛʦʚʳʭ ʧʦʯʚʘʭ éééééééééééé.. 154ï163 

19. ʊʘʣʳʙʦʚ ʊ. ɻ., ʌʘʪʫʣʣʘʝʚ ʇ. ʋ., ʇʘʰʘʝʚ ʊ. ʖ., ɿʝʡʥʘʣʦʚʘ ʉ. ɸ. 

ʀʟʫʯʝʥʠʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʦʨʪʦʚ ʷʯʤʝʥʷ ʚ ʫʩʣʦʚʠʷʭ ʅʘʭʠʯʝʚʘʥʩʢʦʡ ɸʚʪʦʥʦʤʥʦʡ 

ʈʝʩʧʫʙʣʠʢʠ ɸʟʝʨʙʘʡʜʞʘʥʘ éééééééééééééééééééééééé. 164ï170 

20. ʇʘʥʘʩʶʢ ɸ. ʅ., ʉʘʭʘʨʦʚ ɺ. ɸ., ʂʫʚʰʠʥʦʚ ɸ. ɸ., ʄʘʟʥʝʚ ɼ. ʉ., ʉʤʦʣʷʥʠʥʦʚ ʖ. ʅ. 

ʂ ʚʦʧʨʦʩʫ ʦ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʚʦʨʦʭʘ ʚ ʧʦʣʝʚʫʶ ʤʘʰʠʥʫ ʧʨʠ ʫʙʦʨʢʝ ʩʦʠ ʤʝʪʦʜʦʤ 

ʦʯʝʩʘ ééééééééééééééééééééééééééééééééé. 171ï178 

21. ʀʩʘʝʚ ʉ. ʍ., ɸʭʤʝʜʦʚ ʐ., ʄʘʨʜʠʝʚ ʐ. 

ʋʨʦʞʘʡʥʦʩʪʴ ʭʣʦʧʯʘʪʥʠʢʘ ʚ ʫʩʣʦʚʠʷʭ ʪʘʢʳʨʥʳʭ ʧʦʯʚ, ʧʦʜʚʝʨʞʝʥʥʳʭ ʚʝʪʨʦʚʦʡ 

ʵʨʦʟʠʠ éééééééééééééééééééééééééééééééé... 179ï184 

22. ɺʘʛʫʥʠʥ ɼ. ɸ., ʂʘʧʩʘʤʫʥ ɸ. ɼ., ʀʚʘʥʦʚʘ ʅ. ʅ., ɸʤʙʨʦʩʠʤʦʚʘ ʅ. ʅ. 

ʄʥʦʛʦʣʝʪʥʠʝ ʪʨʘʚʦʩʪʦʠ ʥʘ ʦʩʥʦʚʝ ʥʦʚʳʭ ʩʦʨʪʦʚ ʢʦʟʣʷʪʥʠʢʘ ʚʦʩʪʦʯʥʦʛʦ ʠ 

ʠʥʪʝʥʩʠʚʥʳʭ ʚʠʜʦʚ ʟʣʘʢʦʚʳʭ ʪʨʘʚ ééééééééééééééééééééé 185ï191 

23. ʄʫʭʩʠʤʦʚ ʅ. ʇ. 

ʇʨʠʤʝʥʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʭʠʤʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʧʨʦʪʠʚ ʥʝʧʘʨʥʦʛʦ 

ʰʝʣʢʦʧʨʷʜʘ ʚ ʦʨʝʭʦʧʣʦʜʥʦʡ ʟʦʥʝ ʙʘʩʩʝʡʥʘ ʨʝʢʠ ʏʠʨʯʠʢ ééééééééééé... 192ï197 

24. ʀʩʘʝʚ ʉ. ʍ., ʈʘʜʞʘʙʦʚ ʊ. ʊ., ɼʦʣʠʜʫʜʢʦ ɸ. ʀ. 

ɺʣʠʷʥʠʝ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʭʣʦʧʯʘʪʥʠʢʘ ʥʘ ʟʘʩʦʣʝʥʥʳʭ 

ʧʦʯʚʘ ééééééééééééééééééééééééééééééééé. 198ï202 

25. ʅʘʤʦʟʦʚ ʀ. ʏ. 

ʀʟʤʝʥʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʪʨʘʥʩʧʠʨʘʮʠʠ ʣʠʩʪʴʝʚ ʫ ʷʙʣʦʥʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʚʨʝʤʝʥʠ ʩʫʪʦʢ ʚ ʫʩʣʦʚʠʷʭ ʋʟʙʝʢʠʩʪʘʥʘ ééééééééééééééééééé. 203ï207 

26. ʍʦʣʣʠʝʚ ɸ. ʊ., ʀʤʦʤʦʚʘ ʄ. ʍ. 

ʄʝʨʳ ʙʦʨʴʙʳ ʩ ʚʨʝʜʠʪʝʣʷʤʠ ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ééééééééééééé... 208ï211 

27. ʍʘʢʠʤʦʚʘ ʐ. ɸ., ʍʘʙʠʞʦʥʦʚ ʉ. ʂ., ʍʦʞʘʝʚ ɸ. ʉ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʧʨʦʛʥʦʟ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʚʦʱʝʡ ʠ ʬʨʫʢʪʦʚ, ʚʳʨʘʱʝʥʥʳʭ 

ʬʝʨʤʝʨʘʤʠ ʌʝʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ éééééééééééééééééééééé 212ï218 

28. ʉʦʜʠʢʦʚ ɹ. ʉ. 

ʍʠʤʠʯʝʩʢʘʷ ʟʘʱʠʪʘ Helianthus annuus L. ʦʪ Botrytis cinerea Pers. éééééééé. 219ï222 

29. ʋʨʫʥʙʦʝʚ ʉ. ʂ., ʂʫʨʙʘʥʦʚ ɹ. ʀ., ʐʝʨʦʚ ɸ. ɻ., ʂʫʨʙʘʥʦʚ ʋ. ʊ., ʀʨʠʩʤʘʪʦʚʘ ɸ. ʀ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʷʜʝʨʥʦ-ʬʠʟʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʜʣʷ ʠʟʫʯʝʥʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʦʜʳ ʚ 

ʧʦʯʚʘʭ ʩ ʨʘʟʥʳʤʠ ʩʪʝʧʝʥʷʤʠ ʟʘʩʦʣʝʥʥʦʩʪʠ ééééééééééééééééé.. 223ï229 

  

ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ  

30. ʎʟʠʥʴ ʖ., ʃʝʚʮʝʚ ɸ. ʇ., ʐʠ ʖ. 

ʈʘʩʰʠʨʝʥʠʝ ʪʝʧʣʦʚʦʡ ʧʝʨʝʜʘʯʠ ʪʝʧʣʦʦʙʤʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠʤʧʫʣʴʩʦʤ 

ʚʦʟʜʫʰʥʦʛʦ ʧʦʪʦʢʘ ééééééééééééééééééééééééééé.. 230ï238 

31. ɺʘʥ ɺ., ʇʦʚʦʨʦʚ ʉ. ɺ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʪʝʧʣʦʦʙʤʝʥʘ ʠ ʧʝʨʝʧʘʜʘ ʜʘʚʣʝʥʠʷ ʚ 

ʧʣʘʩʪʠʥʯʘʪʦʤ ʪʝʧʣʦʦʙʤʝʥʥʠʢʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʨʝʜ ʪʝʧʣʦʥʦʩʠʪʝʣʝʡ ʚʦʜʘ-ʚʦʜʘ é. 239ï253 

32. ʐʘʡʜʫʨʦʚʘ ɻ. ʀ., ɺʘʩʠʣʴʝʚ ʀ. ʃ., ʐʝʚʷʢʦʚ ʗ. ʉ., ɻʘʪʠʥʘ ɽ. ʈ., ʂʫʣʠʢʦʚʘ ʖ. ɺ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʘʨʤʠʨʫʶʱʠʭ ʥʘʧʦʣʥʠʪʝʣʝʡ ʚʪʦʨʠʯʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʥʘ 

ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʝʧʣʦʟʘʱʠʪʥʳʭ ʨʝʟʠʥ ʥʘ ʦʩʥʦʚʝ ʉʂʕʇʊ é... 254ï260 

33. ʗʥʴ ʏ., ʎʟʠʥʴ ʖ., ʃʝʚʮʝʚ ɸ. ʇ. 

ʎʠʢʣ ʩ ʠʤʧʫʣʴʩʥʦʡ ʮʠʨʢʫʣʷʮʠʝʡ ʤʘʩʣʘ ʜʣʷ ʧʦʜʦʛʨʝʚʘ ʤʘʟʫʪʘ ééééééééé.. 261ï272 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

http://www.bulletennauki.com 
ʊ. 4. ˉ10. 2018 

 

 

6 

 

34. ʐʠ ʖ., ʃʝʚʮʝʚ ɸ. ʇ., ʎʟʠʥʴ ʖ., ʇʦʚʦʨʦʚ ʉ. ɺ. 

ʊʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʩʦʚʨʝʤʝʥʥʦʡ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ ʪʝʧʣʦʚʦʡ 

ʥʘʩʦʩʥʦʡ ʪʝʭʥʠʢʠ éééééééééééééééééééééééééééé 273ï278 

35. ɹʦʥʜʘʨʝʚʘ ɻ. ʀ., ʆʨʣʦʚ ɹ. ʅ. 

ʈʘʙʦʪʘ ʢʦʣʝʩʥʦʛʦ ʜʚʠʞʠʪʝʣʷ ʧʨʠ ʜʚʠʞʝʥʠʠ ʧʦ ʧʝʨʝʫʚʣʘʞʥʝʥʥʦʡ ʧʦʯʚʝ ééééé.. 279ï285 

  

ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʥʘʫʢʠ  

36. ʇʝʡʢʦʚ ɸ. ʄ., ʂʦʣʝʩʥʠʯʝʥʢʦ ɽ. ɸ., ʀʚʘʥʦʚʘ ɽ. ʖ., ɺʳʞʠʤʦʚʘ ʅ. ɻ. 

ʄʝʪʦʜʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʦʮʝʥʢʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʨʝʛʠʦʥʘʣʴʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʧʦʜʜʝʨʞʢʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ éééééééééééééé. 286ï299 

37. ʌʝʜʦʨʦʚʘ ɸ. ʖ., ʏʝʨʢʘʰʥʝʚ ʈ. ʖ., ʏʝʨʥʳʰʦʚʘ ʆ. ʅ. 

ʇʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠ ʚ ʩʠʩʪʝʤʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʟʘʢʫʧʦʢ éééééééééééééééééééééééééééééééé.. 300ï312 

38. ʉʣʘʚʷʥʦʚ ɸ. ʉ. 

ʊʝʥʜʝʥʮʠʠ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʢʦʨʨʝʢʮʠʠ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʳ 

ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʢʠ éééééééééééééééééééééééééé 313ï320 

39. ʈʦʜʠʦʥʦʚ ɸ. ɺ. 

ʌʠʥʘʥʩʦʚʳʝ ʠʥʚʝʩʪʠʮʠʠ: ʩʫʱʥʦʩʪʴ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚ ʩʦʚʨʝʤʝʥʥʳʭ 

ʫʩʣʦʚʠʷ éééééééééééééééééééééééééééééééé. 321ï326 

40. ʏʝʨʢʘʰʥʝʚ ʈ. ʖ., ʌʝʜʦʨʦʚʘ ɸ. ʖ., ʏʝʨʥʳʰʦʚʘ ʆ. ʅ. 

ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʜʠʥʘʤʠʢʠ ʮʝʥʳ ʘʢʪʠʚʘ ʥʘ ʦʩʥʦʚʝ ʩʠʥʝʨʛʠʠ ʠʥʜʠʢʘʪʦʨʦʚ çʆʙʣʘʢʦ 

ʀʰʠʤʦʢʫè ʠ çɸʣʣʠʛʘʪʦʨ ɹʠʣʣʘ ɺʠʣʴʷʤʩʘè ééééééééééééééééé. 327ï334 

41. ɼʦʣʛʦʧʦʣʦʚʘ ɸ. ɸ. 

ʉʣʠʷʥʠʝ ʠ ʧʦʛʣʦʱʝʥʠʝ ʢʘʢ ʦʩʥʦʚʥʳʝ ʬʘʢʪʦʨʳ ʨʘʩʰʠʨʝʥʠʷ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ 

ʙʠʟʥʝʩʘ éééééééééééééééééééééééééééééééé. 335ï340 

42. ʂʦʣʝʩʥʠʯʝʥʢʦ ɽ. ɸ., ʈʘʜʶʢʦʚʘ ʗ. ʖ., ɼʨʦʥʦʚ ʉ. ɽ. 

ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝʨ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʥʘ 

ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ éééééééééééééééééééééééééé.. 341ï350 

43. ʅʠʢʦʣʴʩʢʘʷ ɽ. ʖ. 

ʀʥʥʦʚʘʮʠʠ, ʪʝʭʥʦʣʦʛʠʠ ʚ ʛʦʩʪʠʥʠʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ééééééééééééé. 351ï359 

44. ɸʙʜʫʣʣʘʝʚ ɿ. ʉ. 

ɿʝʤʝʣʴʥʘʷ ʨʝʬʦʨʤʘ ʋʟʙʝʢʠʩʪʘʥʘ ʠ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʝʝ ʫʛʣʫʙʣʝʥʠʷ éééé... 360ï371 

45. ʐʚʘʡʙʘ ɼ. ʅ. 

ʄʝʪʦʜʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʧʦ ʧʨʦʚʝʜʝʥʠʶ ʫʨʦʚʥʝʚʳʭ ʠʟʤʝʨʝʥʠʡ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʩʝʢʪʦʨʘ éééééééééééé.. 372ï377 

46. ʐʚʘʡʙʘ ɼ. ʅ. 

ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʧʦʣʦʞʝʥʠʷ ʧʦ ʠʟʤʝʨʝʥʠʶ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʩʝʢʪʦʨʘ ééééééééééééééééééé. 378ï383 

47. ʉʠʥʝʥʢʦ ɺ. ɸ. 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʚʳʷʚʣʝʥʥʳʭ ʦʰʠʙʦʢ ʚ ʩʚʝʜʝʥʠʷʭ ɽʜʠʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʨʝʝʩʪʨʘ ʥʝʜʚʠʞʠʤʦʩʪʠ ʧʨʠ ʚʝʨʠʬʠʢʘʮʠʠ ʜʘʥʥʳʭ éééééééééééé........... 384ï390 

48. ʑʝʨʙʠʥʘ ɸ. ɹ. 

ʇʨʠʯʠʥʳ ʧʨʝʚʳʰʝʥʠʷ ʨʘʩʭʦʜʦʚ ʥʘʩʝʣʝʥʠʷ ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘʜ ʝʛʦ ʜʦʭʦʜʘʤʠ 

ʚ 2012, 2014, 2015 ʛʛ. éééééééééééééééééééééééééé... 391ï405 

49. ʊʫʨʛʫʥʦʚ ʊ. ʉ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʟʘʨʫʙʝʞʥʦʛʦ ʦʧʳʪʘ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʜʦʭʦʜʥʦʩʪʠ 

ʥʘʩʝʣʝʥʠʷ ééééééééééééééééééééééééééééééé. 406ï409 

  

ʖʨʠʜʠʯʝʩʢʠʝ ʥʘʫʢʠ  

50. ʈʫʩʘʥʦʚʘ ʉ. ʖ., ʇʠʨʦʚʘ ʆ. ɸ. 

ʂ ʧʨʦʙʣʝʤʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʨʠʥʮʠʧʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʣʫʞʙʳ éééééééé 410ï415 

51. ʃʘʚʨʫʰʢʠʥʘ ɸ. ɸ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʙʲʝʢʪʠʚʥʦʡ ʩʪʦʨʦʥʳ ʩʦʩʪʘʚʘ ʧʨʝʩʪʫʧʣʝʥʠʷ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʦʛʦ 

ʩʪʘʪʴʝʡ 171.2 ʋʛʦʣʦʚʥʦʛʦ ʂʦʜʝʢʩʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ééééééééééé 416ï421 
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52. ʄʠʨʦʰʥʠʯʝʥʢʦ ʆ. ɻ. 

ʇʨʘʚʦʚʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʛʨʘʞʜʘʥʩʢʦʡ ʧʨʘʚʦʩʧʦʩʦʙʥʦʩʪʠ ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ ʚ 

ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʯʘʩʪʥʦʤ ʧʨʘʚʝ éééééééééééééééééééééé.. 422ï427 

53. ʂʘʨʘʩʝʚʘ ɸ. ʈ. 

ʅʝʢʦʪʦʨʳʝ ʘʩʧʝʢʪʳ ʧʦʥʷʪʠʷ ʠ ʬʦʨʤʳ ʟʘʱʠʪʳ ʪʨʫʜʦʚʳʭ ʧʨʘʚ ʩ ʠʥʦʩʪʨʘʥʥʳʤ 

ʫʯʘʩʪʠʝʤ ééééééééééééééééééééééééééééééé.. 428ï433 

54. ʌʘʨʠʦʥ ʂ. ʖ. 

ɼʘʨʝʥʠʝ ʢʘʢ ʦʩʥʦʚʘʥʠʝ ʧʨʠʦʙʨʝʪʝʥʠʷ ʧʨʘʚʘ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ ʞʠʣʳʝ ʧʦʤʝʱʝʥʠʷ é 434ï437 

55. ɻʥʝʟʜʠʣʦʚʘ ʇ. ʖ. 

ʂ ʚʦʧʨʦʩʫ ʦ ʣʠʰʝʥʠʠ ʩʚʦʙʦʜʳ ʚ ʢʦʥʪʝʢʩʪʝ ʧʝʥʠʪʝʥʮʠʘʨʥʦʡ ʧʦʣʠʪʠʢʠ 

ʜʦʨʝʚʦʣʶʮʠʦʥʥʦʡ ʈʦʩʩʠʠ éééééééééééééééééééééééé... 438ï442 

  

ʉʦʮʠʦʣʦʛʠʯʝʩʢʠʝ ʥʘʫʢʠ  

56. ɹʫʨʜʘʝʚʘ ɽ. ʖ., ɿʘʡʮʝʚ ɼ. ɺ., ʃʝʪʷʛʠʥʘ ʉ. ʂ. 

ʀʥʜʠʢʘʪʦʨʥʳʝ ʧʘʨʘʤʝʪʨʳ ʠ ʵʬʬʝʢʪʳ ʩʦʚʨʝʤʝʥʥʦʡ ʠʥʪʝʨʥʝʪ-ʟʘʥʷʪʦʩʪʠ: ʩʦʮʠʘʣʴʥʦ-

ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʢʦʥʪʝʢʩʪ éééééééééééééééééééééééé..  443ï450 

57. ɹʘʨʠʥʦʚ ɼ. ʅ. 

ʆʪʥʦʰʝʥʠʝ ʨʝʛʠʦʥʘʣʴʥʦʡ ʘʫʜʠʪʦʨʠʠ ʢ ʥʦʚʦʩʪʷʤ ʉʄʀ éééééééééééé..  451ï455 

58. ɹʘʩʠʤʦʚ ʄ. ʄ. 

ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʦʰʠʙʢʠ ʧʨʠʤʝʥʝʥʠʷ 

ʢʦʨʨʝʣʷʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʥʘ ʧʨʠʤʝʨʝ ʧʦʣʠʪʠʯʝʩʢʦʡ ʩʦʮʠʦʣʦʛʠʠ éééééééé. 456ï475 

  

ʇʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʥʘʫʢʠ  

59. ʀʧʧʦʣʠʪʦʚʘ ɽ. ɸ. 

ɾʠʟʥʝʥʥʳʝ ʧʝʨʩʧʝʢʪʠʚʳ ʟʨʝʣʳʭ ʞʝʥʱʠʥ, ʥʝ ʩʦʩʪʦʷʱʠʭ ʚ ʙʨʘʢʝ éééééééé. 476ï482 

  

ʇʝʜʘʛʦʛʠʯʝʩʢʠʝ ʥʘʫʢʠ  

60. ɼʘʚʳʜʦʚʘ ɸ. ɸ., ɼʚʦʡʥʝʚ ɺ. ɺ. 

ʌʘʢʪʦʨʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʩʦʮʠʘʣʴʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʪʝʨʤʠʥʦʣʦʛʠʠ ʚ 

ʉʤʦʣʝʥʩʢʦʡ ʛʫʙʝʨʥʠʠ ʚ ʜʦʨʝʚʦʣʶʮʠʦʥʥʳʡ ʧʝʨʠʦʜ (ʩʝʨʝʜʠʥʘ ʍIX - ʥʘʯʘʣʦ ʍʍ ʚʚ.) . 483ï496 

61. ɻʘʣʢʠʥʘ ɸ. ʀ., ɹʫʨʥʘʰʝʚʘ ɽ. ɸ., ɻʨʠʰʘʥ ʀ. ɸ. 

ʄʦʜʝʣʴ ʦʪʨʘʩʣʝʚʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠ ʨʫʙʨʠʢʘʮʠʠ ʧʨʦʠʟʚʝʜʝʥʠʡ ʥʘʫʢʠ ʚ ʬʦʨʤʝ 

ʵʣʝʢʪʨʦʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ éééééééééééééééééé.. 497ï505 

62. ɿʦʨʢʦʚ ʀ. ɸ., ʉʤʠʨʥʦʚʘ ʅ. ɿ. 

ʄʝʪʦʜʠʢʘ ʧʨʠʤʝʥʝʥʠʷ ʥʘʛʣʷʜʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʰʢʦʣʴʥʦʤ ʢʫʨʩʝ çʆʙʱʠʝ 

ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠè ééééééééééééééééééééé... 506ï511 

63. ʇʦʣʷʨʫʰ ɸ. ɸ. 

ɺʩʝʦʙʰʠʡ ʧʨʠʥʮʠʧ ʧʨʦʪʠʚʦʨʝʯʠʷ ʢʘʢ ʜʠʜʘʢʪʠʯʝʩʢʠʡ ʧʨʠʥʮʠʧ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ éééééééééééééééééééééééé. 512ï516 

64. ʃʘʨʠʥʘ ʃ. ʖ. 

ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʨʘʤʤʘʪʠʯʝʩʢʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʨʝʯʝʚʦʡ ʢʦʤʧʝʪʝʥʮʠʠ 

ʜʦʰʢʦʣʴʥʠʢʦʚ ʩ ʟʘʜʝʨʞʢʦʡ ʧʩʠʭʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ éééééééééééééé 517ï525 

  

ʌʠʣʦʣʦʛʠʯʝʩʢʠʝ ʥʘʫʢʠ  

65. ʇʦʛʨʝʙʥʘʷ ʗ. ɺ. 

ɸʩʧʝʢʪʳ ʦʧʠʩʘʥʠʷ ʠ ʘʥʘʣʠʟʘ ʨʦʤʘʥʘ ʄ. ʖ. ʃʝʨʤʦʥʪʦʚʘ çɻʝʨʦʡ ʥʘʰʝʛʦ ʚʨʝʤʝʥʠè ʚ 

ʢʦʥʪʝʢʩʪʝ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʥʜʝʥʮʠʡ ʨʘʟʚʠʪʠʷ ʣʠʪʝʨʘʪʫʨʳ ʠ ʣʠʪʝʨʘʪʫʨʦʚʝʜʝʥʠʷ éé. 526ï533 

66. ʄʘʭʝʩʘʨ ʈ. ɸ., ʂʘʟʠ ʉ. ɸ., ɼʞʘʤʘʣʠ ʄ. ɸ. 

ʕʪʠʢʘ ʉʄʀ ʚ ʧʘʢʠʩʪʘʥʩʢʦʡ ʧʝʨʩʧʝʢʪʠʚʝ éééééééééééééééééé. 534ï540 

67. ʀʚʘʥʦʚʘ ɼ. ʅ., ɻʣʘʟʫʥʦʚʘ ʃ. ʉ. 

ʂ ʚʦʧʨʦʩʫ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʥʘʮʠʦʥʘʣʴʥʦʡ ʠ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʢʫʣʴʪʫʨ: 

ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʡ ʘʩʧʝʢʪ ééééééééééééééééééééééééé. 541ï544 

68. ʉʠʣʠʚʘʥʝʮ ɸ. ɺ. 

ʈʝʛʠʦʥʘʣʴʥʳʡ ʥʝʡʤʠʥʛ: ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʠʩʢʘ (ʥʘ ʧʨʠʤʝʨʝ ʛ. ʋʬʘ ʈʝʩʧʫʙʣʠʢʠ 

ɹʘʰʢʦʨʪʦʩʪʘʥ) ééééééééééééééééééééééééééééé. 545ï549 
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69. ɻʫʩʝʡʥʦʚʘ ʄ. ʅ. 

ʆ ʩʚʷʟʠ ʠ ʧʨʦʠʩʭʦʞʜʝʥʠʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʨʝʯʝʚʳʭ ʯʘʩʪʝʡ ʚ ʜʨʘʤʝ ñʍʨʦʤʦʡ 

ʊʠʤʫʨò ɻʫʩʝʡʥʘ ɼʞʘʚʠʜʘ éééééééééééééééééééééééé... 550ï554 

70. ʉʘʤʝʜʦʚʘ ʂ. ʀ. 

ʇʘʨʘʣʣʝʣʠʟʤ ʢʳʧʯʘʢʩʢʦʛʦ ʠ ʦʛʫʟʩʢʦʛʦ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʩʝʚʝʨʥʦʡ ʛʨʫʧʧʝ ʜʠʘʣʝʢʪʦʚ 

ʘʟʝʨʙʘʡʜʞʘʥʩʢʦʛʦ ʷʟʳʢʘ ééééééééééééééééééééééééé. 555ï560 

  

ʀʩʪʦʨʠʯʝʩʢʠʝ ʥʘʫʢʠ  

71. ɺʠʢʪʦʨʦʚ ɸ. ɻ. 

ʊʨʘʢʪʦʚʢʘ ʦʩʥʦʚʥʳʭ ʢʫʣʴʪʫʨʥʦ-ʧʦʣʠʪʠʯʝʩʢʠʭ ʪʝʥʜʝʥʮʠʡ ʧʝʨʠʦʜʘ 1965-1985 ʛʛ., ʩ 

ʧʦʟʠʮʠʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʥʘʫʯʥʦʛʦ ʟʥʘʥʠʷ éééééééééééééééééé... 561ï564 

 

  

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

http://www.bulletennauki.com 
ʊ. 4. ˉ10. 2018 

 

 

9 

 

TABLE OF CONTENTS 

  

Physical & Mathematical Sciences  

1. Abdullin A. 

Calculation of radiant heat transfer in a tubular furnace by the method of discrete 

ordinates ééééééééééééééééééééééééééééééé.... 13ï17 

  

Biological Sciences  

2. Serdyuk E., Issakova E., Gessler N., Antipov A., Deryabina Yu. 

Activity phytases in recombinant strains Yarrowia lipolytica under different conditions of 

cultivation ééééééééééééééééééééééééééééééé.. 18ï30 

3. Louppova N. 

The Black Sea Ctenophora-invader Beroe ovata (Ctenophora, Atentaculata, Beroida): 

reproduction success depending on conditions of habitation éééééééééééé 31ï46 

  

Medical Sciences  

4. Alekseeva A., Sobolev I., Moiseeva K., Poletov S. 

Parent assessment of the accessibility of health care provided to children in ambulatory 

conditions ééééééééééééééééééééééééééééééé.. 47ï55 

5. Abramova S., Bolshakova U., Bolshakov A., Esina K., Akhmedova N. 

Chronic salpingo-ʦʦforitis: the present vision of etiopathogenetic specific features éé 56ï61 

6. Kharbedia Sh., Moiseeva K., Alekseeva A. 

Subjective assessment of the quality of ambulatory assistance to children in agricultural 

health conditions é.ééééééééééééééééééééééééééé 62ï67 

7. Sobolev I., Alekseeva A., Zaslavsky D. 

Subjective assessment of the availability of ambulatory health care to childrenôs 

population ééééééééééééééééééééééééééééééé.. 68ï76 

8. Uzakbaev Ch. 

Results of neuroimaging methods of examination of children with hydrocephalus in the 

Kyrgyz Republic éééééééééééééééééééééééééééé... 77ï83 

  

Sciences about the Earth  

9. Kravchenko R., Pelaez M., Granda R. 

The estimation of the erosion-threatened lands used for cocoa crops in San 

Lorenzo canton, Esmeraldas province, Ecuador ééééééééééééééé 84ï87 

10. Gafarbayli K. 

Ecoenergy characteristics of soils and biogeocenoses of the Sheki-Zakatala cadastre 

district of Azerbaijan ééééééééééééééééééééééééééé. 88ï95 

11. Gasimov L. 

Definition of the economically important morphogenetic structures of soils based on the 

relief plastics of the Lankaran Lowland of Azerbaijan éééééééééééééé 96ï104 

12. Manafova F., Gasanova K., Aslanova G. 

Comparative characteristics of the structures of soil cover on the western and eastern 

parts of Absheron éééééééééééééééééééééééééééé.. 105ï115 

13. Chachina S., Salykina Yu. 

Potential of Eisenia andrei in complex cleaning of soils contaminated with fuel oil éé.. 116ï124 

14. Chachina S., Verba E., Salykina Yu. 

Biological reclamation of soils contaminated with fuel oil, using vermiculture earthworms 

Dendrobena veneta and microbiological preparations Baikal-EM, Tamir, Vostok ééé. 125ï132 

15. Chachina S., Chachina E. 

The efficiency of complex application of vermiculture and biological products Baikal, 

Vostok, Tamir for soil purification from fuel oil éééééééééééééééé 133ï139 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

http://www.bulletennauki.com 
ʊ. 4. ˉ10. 2018 

 

 

10 

 

  

Agricultural Sciences  

16. Mitrofanov Yu., Gulyaev M., Lukyanov S. 

The norms of sowing barley on drained land éééééééééééééééééé 140ï147 

17. Juraev D., Juraev Sh., Bolqiev Z., Boisunov N. 

The crop performance dependence of the winter soft wheat from hot wind in southern 

Uzbekistan ééééééééééééééééééééééééééééééé. 148ï153 

18. Fisun M., Egorova ɽ., Yakushenko ʆ. 

The indexes of stability of fruiting and quality of harvest of varieties of grapes in not 

cover culture on alluvial-meadow soils éééééééééééééééééééé. 154ï163 

19. Talybov T., Fatullaev P., Pashaev T., Zeinalova S. 

Study of the prospective varieties of barley in the conditions of the Nakhchivan 

Autonomous Republic of Azerbaijan ééééééééééééééééééééé 164ï170 

20. Panasiuk A., Sakharov V., Kuvshinov A., Maznev D., Smolyaninov Yu. 

To the issue of heap transportation into field machine at soybean harvesting of combing 

method éééééééééééééééééééééééééééééééé... 171ï178 

21. Isaev S., Ahmedov Sh., Mardiev Sh. 

Cotton crop yield on takyr soils under the influence of wind erosion éééééééé.. 179ï184 

22. Vagunin D., Kapsamun A., Ivanova N., Ambrosimova N. 

Many years of herbage on the basis of new varieties of Galega and intensive types of 

grasses éééééééééééééééééééééééééééééééé 185ï191 

23. Mukhsimov N. 

ɸpplication of biological and chemical preparations against the gipsy moth in the nut 

zone of the Chirchik basin ééééééééééééééééééééééééé. 192ï197 

24. Isaev S., Rajabov T., Dolidudko A. 

Influence of inorganic fertilizers on cotton crop yield in saline soil ééééééééé. 198ï202 

25. Namozov I. 

Changes in the intensity of leaf transpiration in an apple tree depending on the time of 

day in Uzbekistan éééééééééééééééééééééééééééé.. 203ï207 

26. Kholliev A., Imomova M. 

Measures of pest control of grain legumes crops éééééééééééééééé.. 208ï211 

27. Hakimova Sh., Habijonov S., Hojaev A. 

Statistical prognosis of the production of fruits and vegetables grown by farmers in the 

Fergana region ééééééééééééééééééééééééééééé 212ï218 

28. Sodikov B. 

Chemical protection of Helianthus annuus L. from Botrytis cinerea Pers. éééééé.. 219ï222 

29. Urunboev S., Kurbanov B., Sherov A., Kurbanov U., Irismatova A. 

The use of nuclear-physical methods for studying water distribution in soils with different 

degrees of salinity éééééééééééééééééééééééééééé.. 223ï229 

  

Technical Sciences  

30. Jin Y., Levtsev A., Shi Y. 

Enhanced heat transfer of heat-exchange equipment by pulsating air flow éééééé.. 230ï238 

31. Wang W., Povorov S. 

Experimental study on heat transfer and pressure drop in plate heat exchanger using 

water-water ééééééééééééééééééééééééééééééé 239ï253 

32. Shaidurova G., Vasilyev I., Shevyakov Ya., Gatina E., Kulikova Yu. Study of recycled 

reinforcing fillers influence on physical and mechanical characteristics of ethylene 

propylene terpolymer based heat-protective rubber ééééééééééééééé.. 254ï260 

33. Yan C., Jin Y., Levtsev A. 

The loop with pulse circulation of oil for fuel oil heating ééééééééééééé 261ï272 

34. Shi Y., Levtsev A., Jin Y., Povorov S. 

Current status and development of contemporary high temperature heat pump technology  273ï278 

35. Bondareva G., Orlov B. 

The possibility of propellers using under conditions of water-logged soils éééééé. 279ï285 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

http://www.bulletennauki.com 
ʊ. 4. ˉ10. 2018 

 

 

11 

 

  
Economic Sciences  

36. Peykov A., Kolesnichenko E., Ivanova E., Vyzhimova N. 

Methodical aspects of evaluating the performance of the regional infrastructure of 

entrepreneurship support ééééééééééééééééééééééééé... 286ï299 

37. Fedorova A., Cherkashnev R., Chernyshova O. 

The increase of efficiency of counteraction of corruption in public procurement éééé 300ï312 

38. Slavianov A. 

Tendencies of transformation and the direction of correction of the institutional system of 

the Russian economy ééééééééééééééééééééééééééé. 313ï320 

39. Rodionov A. 

Financial investment: the essence and the economic content in modern conditions ééé 321ï326 

40. Cherkashnev R., Fedorova A., Chernyshova O. 

Forecasting the dynamics of the price of the asset on the basis of synergy of indicators 

Ichimoku Cloud and Bill Williamsô Alligator ééééééééééééééééé... 327ï334 

41. Dolgopolova A. 

Merger and acquisition as the main factors of expansion of international business ééé. 335ï340 

42. Kolesnichenko E., Radyukova Ya., Dronov S. 

Improvement of measures of state support of entrepreneurship at the regional level éé... 341ï350 

43. Nikolskaya E. 

Innovation, technology in the hotel activity éééééééééééééééééé.. 351ï359 

44. Abdullaev Z. 

Land reform of Uzbekistan and the basic directions its deep development éééééé.. 360ï371 

45. Shvaiba D. 

Methodological solutions for level measurements of socio-economic security of the 

industrial sector ééééééééééééééééééééééééééééé. 372ï377 

46. Shvaiba D. 

Methodological provisions for the measurement of socio-economic security of the 

industrial sector ééééééééééééééééééééééééééééé. 378ï383 

47. Sinenko V. 

Classification of errors in details Single roster of real estate in verification of data ééé 384ï390 

48. Shcherbina A. 

Reasons why volgograd regionôs peopleôs expenses were greater than their income in 

2011, 2014, and 2015 ééééééééééééééééééééééééééé 391ï405 

49. Turgunov T. 

Use of foreign experience in increasing of the population profitability level ééééé... 406ï409 

  
Juridical Sciences  

50. Rusanova S., Pirova O. 

To the issue of principles classification of public service ééééééééééééé. 410ï415 

51. Lavrushkina A. 

Characteristics of the objective party of the crime composition provided by article 171.2 

of the Criminal Code Russian Federation ééééééééééééééééééé. 416ï421 

52. Miroshnichenko O. 

Legal regulation of civil aviation of physical persons in international private law ééé 422ï427 

53. Karaseva A. 

Some aspects of the concept and the forms of protection of labor rights with foreign 

participation éééééééééééééééééééééééééééééé... 428ï433 

54. Farion K. 

Government as the basis of purchase of ownership right to residential premises éééé. 434ï437 

55. Gnezdilova P. 

To the issue of deprivation of liberty in the context of pre-revolutionary Russia prison 

policy ééééééééééééééééééééééééééééééééé. 438ï442 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

http://www.bulletennauki.com 
ʊ. 4. ˉ10. 2018 

 

 

12 

 

  

Sociological Sciences  

56. Burdaeva E., Zaitsev D., Letyagina S. 

Indicator parameters and effects of modern internet employment: socio-psychological 

context éééééééééééééééééééééééééééééééé... 443ï450 

57. Barinov D. 

Regarding of regional audience to news media ééééééééééééééééé 451ï455 

58. Basimov M. 

Methodological problems and fundamental errors in the use of a correlation analysis on 

the example of political sociology éééééééééééééééééééééé 456ï475 

  
Psychological Sciences  

59. Ippolitova E. 

Life prospects of a mature woman, unmarried ééééééééééééééééé.. 476ï482 

  
Pedagogical Sciences  

60. Davydova A., Dvoinev V. 

Factors of the emergence and development of social and pedagogical terminology in the 

Smolensk province in the pre-revolutionary period (mid-XIX - early XX centuries) éé.. 483ï496 

61. Galkina A., Burnasheva E., Grishan I. 

Model of branch classification and rubrication of science products in the form of 

electronic educational resources ééééééééééééééééééééééé 497ï505 

62. Zorkov I., Smirnova N. Technique of application of visual modelling in the General 

Biology school course éééééééééééééééééééééééééé... 506ï511 

63. Polyarush A. 

The universal principle of conflict as a didactic principle for forming environmental 

thinking éééééééééééééééééééééééééééééééé.. 512ï516 

64. Larina L. 

Methods of studying the grammatical component of speech competence of preschoolers 

with delay of mental development éééééééééééééééééééééé 517ï525 

  

Philological Sciences  

65. Pogrebnaya Ya. 

Aspects of the description and analysis of novel by Mikhail Lermontov A Hero of Our 

Time in the context of contemporary trends in the development of literature and literary 

criticism éééééééééééééééééééééééééééééééé. 526ï533 

66. Mahesar R. A., Qazi S. A., Jamali M. A. 

Media ethics in Pakistani perspective éééééééééééééééééééé... 534ï540 

67. Ivanova D., Glazunova L. 

Interaction of national and corporate culture: linguistic aspects éééééééééé... 541ï544 

68. Silivanetz A. 

Regional naming: search directions (the case of Ufa, Republic of Bashkortostan) ééé.. 545ï549 

69. Guseinova ʄ. 

About the origin of communication and subsidiary narration in the drama by Huseyn 

Javid Topal Teymur ééééééééééééééééééééééééééé 550ï554 

70. Samedova K. 

Parallelism of the Kypchak and Oguz components in the Northern group of dialects of the 

Azerbaijani language ééééééééééééééééééééééééééé. 555ï560 

  

Historical Sciences  

71. Viktorov A. 

The interpretation of the basic cultural and political trends of the period 1965-1985 from 

the standpoint of modern scientific knowledge ééééééééééééééééé. 561ï564 
  

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

http://www.bulletennauki.com 
ʊ. 4. ˉ10. 2018 

 

 

13 

 

ʌʀɿʀʂʆïʄɸʊɽʄɸʊʀʏɽʉʂʀɽ ʅɸʋʂʀ / PHYSICAL & MATHEMATICAL SCIENCES 

________________________________________________________________________________________________ 

 

ʋɼʂ 536.3.535.34 

 

ʈɸʉʏɽʊ ʃʋʏʀʉʊʆɻʆ ʊɽʇʃʆʆɹʄɽʅɸ ɺ ʊʈʋɹʏɸʊʆʁ ʇɽʏʀ ʄɽʊʆɼʆʄ 

ɼʀʉʂʈɽʊʅʓʍ ʆʈɼʀʅɸʊ 

 

Éɸʙʜʫʣʣʠʥ ɸ. ʄ., SPIN-ʢʦʜ: 2852-7982, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, 

ʂʘʟʘʥʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

ʛ. ʅʠʞʥʝʢʘʤʩʢ, ʈʦʩʩʠʷ, amabdullin@mail.ru 

 

CALCULATION OF RADIA NT HEAT TRANSFER IN A TUBULAR FURNACE 
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ɸʥʥʦʪʘʮʠʷ. ʇʨʝʜʣʦʞʝʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʣʫʯʠʩʪʦʛʦ ʪʝʧʣʦʦʙʤʝʥʘ ʚ ʨʘʜʠʘʥʪʥʦʡ 

ʢʘʤʝʨʝ ʪʨʫʙʯʘʪʦʡ ʧʝʯʠ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʯʠʩʣʝʥʥʦʤ ʨʝʰʝʥʠʠ ʠʥʪʝʛʨʦïʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ 

ʫʨʘʚʥʝʥʠʷ ʧʝʨʝʥʦʩʘ ʠʟʣʫʯʝʥʠʷ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʢʨʘʝʚʳʤʠ ʫʩʣʦʚʠʷʤʠ. ɼʘʥʦ ʧʦʜʨʦʙʥʦʝ 

ʦʧʠʩʘʥʠʝ ʘʣʛʦʨʠʪʤʘ ʨʘʩʯʝʪʦʚ ʚ S4-ʧʨʠʙʣʠʞʝʥʠʠ ʤʝʪʦʜʘ ʜʠʩʢʨʝʪʥʳʭ ʦʨʜʠʥʘʪ.  

 

Abstract. A mathematical model of radiant heat transfer in the radiant chamber of a tube 

furnace is proposed, based on a numerical solution of the integrodifferential equation of radiation 

transfer with the corresponding boundary conditions. A detailed description of the calculation 

algorithm in the S4-approximation of the method of discrete ordinates is given. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʘʜʠʘʥʪʥʘʷ ʢʘʤʝʨʘ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʟʣʫʯʝʥʠʷ, ʧʦʛʣʦʱʝʥʠʝ ʠ 

ʨʘʩʩʝʷʥʠʝ, ʧʦʪʦʢ ʠʟʣʫʯʝʥʠʷ.  

 

Keywords: radiant chamber, radiation intensity, absorption and dispersion, radiation flux. 

 

ʊʝʧʣʦʚʳʝ ʧʦʪʦʢʠ ʢ ʨʝʘʢʮʠʦʥʥʳʤ ʪʨʫʙʘʤ ʚ ʨʘʜʠʘʥʪʥʳʭ ʢʘʤʝʨʘʭ ʪʨʫʙʯʘʪʳʭ ʧʝʯʝʡ 

ʬʦʨʤʠʨʫʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʦʚʤʝʩʪʥʦʛʦ ʜʝʡʩʪʚʠʷ ʣʫʯʠʩʪʦʛʦ ʠ ʪʫʨʙʫʣʝʥʪʥʦʛʦ 

ʤʝʭʘʥʠʟʤʦʚ ʧʝʨʝʥʦʩʘ ʪʝʧʣʘ. ɽʩʣʠ ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʦʧʨʝʜʝʣʷʶʱʠʤʠ 

ʷʚʣʷʶʪʩʷ ʢʦʥʚʝʢʮʠʦʥʥʳʝ ʧʦʪʦʢʠ ʪʝʧʣʘ, ʘ ʪʘʢʞʝ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ, ʪʦ ʧʨʠ ʧʦʚʳʰʝʥʠʠ 

ʪʝʤʧʝʨʘʪʫʨʳ ʜʦʣʷ ʣʫʯʠʩʪʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʚ ʦʙʱʝʤ ʪʝʧʣʦʚʦʤ ʙʘʣʘʥʩʝ ʪʦʧʢʠ ʨʝʟʢʦ ʚʦʟʨʘʩʪʘʝʪ 

(ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʯʝʪʚʝʨʪʦʡ ʩʪʝʧʝʥʠ ʪʝʤʧʝʨʘʪʫʨʳ). ʇʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʜʳʤʦʚʳʭ ʛʘʟʦʚ ʥʘ 

ʚʳʭʦʜʝ 940ï970 Áʉ ʙʦʣʝʝ 90% ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʪʝʧʣʦʪʳ ʧʝʨʝʜʘʝʪʩʷ ʪʨʫʙʘʤ ʧʦʩʨʝʜʩʪʚʦʤ 

ʠʟʣʫʯʝʥʠʷ ʦʪ ʪʦʧʦʯʥʦʛʦ ʦʙʲʝʤʘ ʠ ʦʛʨʘʞʜʘʶʱʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ. ʇʦʵʪʦʤʫ ʪʦʯʥʦʩʪʴ ʪʝʧʣʦʚʦʛʦ 

ʨʘʩʯʝʪʘ ʨʘʜʠʘʥʪʥʳʭ ʢʘʤʝʨ ʪʨʫʙʯʘʪʳʭ ʧʝʯʝʡ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʦʨʨʝʢʪʥʦʩʪʴʶ 

ʤʦʜʝʣʠ ʣʫʯʠʩʪʦʛʦ ʪʝʧʣʦʦʙʤʝʥʘ. ʅʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʝʧʣʦʚʳʭ ʧʦʪʦʢʦʚ ʟʘʤʝʪʥʦʝ ʚʣʠʷʥʠʝ 

ʦʢʘʟʳʚʘʝʪ ʭʘʨʘʢʪʝʨ ʜʚʠʞʝʥʠʷ ʧʨʦʜʫʢʪʦʚ ʩʛʦʨʘʥʠʷ, ʢʦʪʦʨʦʝ ʚ ʦʩʥʦʚʥʦʤ ʧʨʦʷʚʣʷʝʪʩʷ ʯʝʨʝʟ 

ʧʦʣʷ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʢʦʵʬʬʠʮʠʝʥʪʳ ʪʫʨʙʫʣʝʥʪʥʦʛʦ ʧʝʨʝʥʦʩʘ.  

ɺ ʨʘʜʠʘʥʪʥʳʭ ʢʘʤʝʨʘʭ ʪʨʫʙʯʘʪʳʭ ʧʝʯʝʡ ʜʚʠʞʝʥʠʝ ʧʨʦʜʫʢʪʦʚ ʩʛʦʨʘʥʠʷ ʤʦʞʥʦ 

ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʢʘʢ ʥʝʠʟʦʪʝʨʤʠʯʝʩʢʠʡ ʧʦʪʦʢ ʚ ʦʛʨʘʥʠʯʝʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʇʨʠ ʵʪʦʤ 

ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʨʝʮʠʨʢʫʣʷʮʠʷ ʧʨʦʜʫʢʪʦʚ ʩʛʦʨʘʥʠʷ ʚ ʢʘʤʝʨʝ, ʧʝʨʝʧʘʜʳ ʜʘʚʣʝʥʠʷ 
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ʛʘʟʦʚ ʚʩʣʝʜʩʪʚʠʝ ʠʭ ʥʘʛʨʝʚʘ ʠ ʦʭʣʘʞʜʝʥʠʷ, ʘ ʪʘʢʞʝ ʬʠʟʠʢʦïʭʠʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʛʦʨʝʥʠʷ 

ʪʦʧʣʠʚʘ.  

ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʤʘʷ ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷ 

ʤʥʦʛʦʩʝʢʮʠʦʥʥʘʷ ʪʨʫʙʯʘʪʘʷ ʧʝʯʴ ʢʦʨʦʙʯʘʪʦʛʦ ʪʠʧʘ. ʆʜʥʦʨʷʜʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʛʦʨʝʣʦʢ ʠ 

ʨʝʘʢʮʠʦʥʥʳʭ ʪʨʫʙ, ʘ ʪʘʢʞʝ ʤʘʣʘʷ ʰʠʨʠʥʘ ʨʘʜʠʘʥʪʥʦʡ ʢʘʤʝʨʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʝʝ ʚʳʩʦʪʦʡ ʠ 

ʜʣʠʥʦʡ ʧʦʟʚʦʣʷʶʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʪʘʢʠʭ ʩʠʩʪʝʤʘʭ ʧʨʦʮʝʩʩʳ ʚ ʜʚʫʭʤʝʨʥʦʡ 

ʧʦʩʪʘʥʦʚʢʝ ʚ ʧʣʦʩʢʦʩʪʠ XOY, ʧʨʝʥʝʙʨʝʛʘʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʟʘʚʠʩʠʤʦʩʪʴʶ ʣʦʢʘʣʴʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʪ ʪʨʝʪʴʝʡ ʢʦʦʨʜʠʥʘʪʳ (ʈʠʩʫʥʦʢ 1). 

 
ʈʠʩʫʥʦʢ 1. ʈʘʜʠʘʥʪʥʘʷ ʢʘʤʝʨʘ. 

 

ʄʦʜʝʣʴ ʠʟʣʫʯʝʥʠʷ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʪʘʢ ʥʘʟʳʚʘʝʤʦʤ ʫʨʘʚʥʝʥʠʠ ʧʝʨʝʥʦʩʘ [1], 

ʫʯʠʪʳʚʘʶʱʝʤ ʧʦʛʣʦʱʝʥʠʝ, ʨʘʩʩʝʷʥʠʝ ʠ ʩʦʙʩʪʚʝʥʥʦʝ ʠʟʣʫʯʝʥʠʝ ʠʟʦʪʨʦʧʥʦʡ ʩʨʝʜʳ: 
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(1) 

 

ʛʜʝ Is ð ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʟʣʫʯʝʥʠʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʚʝʢʪʦʨʘ s, Ib ð ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʩʦʙʩʪʚʝʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʩʨʝʜʳ, Ŭ, ɓ ð ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʦʛʣʦʱʝʥʠʷ ʠ ʨʘʩʩʝʷʥʠʷ ʩʨʝʜʳ, ɛ = 

cosű sinɗ, ɝ = sinű sinɗ ð ʥʘʧʨʘʚʣʷʶʱʠʝ ʢʦʩʠʥʫʩʳ. 

ɻʨʘʥʠʯʥʦʝ ʫʩʣʦʚʠʝ ʢ ʫʨʘʚʥʝʥʠʶ (1) ʜʣʷ ʜʠʬʬʫʟʥʦ ʠʟʣʫʯʘʶʱʠʭ ʠ ʦʪʨʘʞʘʶʱʠʭ 

ʧʦʚʝʨʭʥʦʩʪʝʡ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʨʘʩʯʝʪʥʫʶ ʦʙʣʘʩʪʴ, ʠʤʝʝʪ ʚʠʜ: 

 

ñ
¢¡

W¡¡+= ¡

0)ns(

)dnscos(I
ˊ

r
IŮI sbs

 
(2) 

ʜʣʷ ʪʘʢʠʭ ʥʘʧʨʘʚʣʝʥʠʡ s, ʯʪʦ (s n) Ó0. ɿʜʝʩʴ n ð ʚʝʢʪʦʨ ʚʥʫʪʨʝʥʥʝʡ ʥʦʨʤʘʣʠ ʢ 

ʧʦʚʝʨʭʥʦʩʪʠ, Ů, r ð ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠʥʪʝʛʨʘʣʴʥʘʷ ʩʪʝʧʝʥʴ ʯʝʨʥʦʪʳ ʠ ʦʪʨʘʞʘʪʝʣʴʥʘʷ 

ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ. 
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ʋʨʘʚʥʝʥʠʝ (1) ʨʝʰʘʝʪʩʷ ʯʠʩʣʝʥʥʦ ʤʝʪʦʜʦʤ ʜʠʩʢʨʝʪʥʳʭ ʦʨʜʠʥʘʪ [2]. ɺ ʨʘʤʢʘʭ ʵʪʦʛʦ 

ʤʝʪʦʜʘ ʫʛʣʦʚʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʟʣʫʯʝʥʠʷ ʘʧʧʨʦʢʩʠʤʠʨʫʝʪʩʷ ʧʦʩʪʦʷʥʥʳʤʠ 

ʟʥʘʯʝʥʠʷʤʠ ʚʜʦʣʴ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʳʜʝʣʝʥʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ {sm; m=1, N0} ʚ 

ʢʘʞʜʦʡ ʪʦʯʢʝ ʧʨʦʩʪʨʘʥʩʪʚʘ. ɺ ʩʣʫʯʘʝ ʜʚʫʭʤʝʨʥʦʛʦ ʧʦʣʷ ʠʟʣʫʯʝʥʠʷ ʵʪʠ ʥʘʧʨʘʚʣʝʥʠʷ ʟʘʜʘʶʪʩʷ 

ʥʘʙʦʨʦʤ ʫʛʣʦʚʳʭ ʢʦʦʨʜʠʥʘʪ {ɛm, ɝm; m=1, N0}, ʨʘʚʥʳʤʠ ʚʝʣʠʯʠʥʝ ʧʨʦʝʢʮʠʡ ʝʜʠʥʠʯʥʦʛʦ 

ʚʝʢʪʦʨʘ ms  ʥʘ ʢʦʦʨʜʠʥʘʪʥʳʝ ʦʩʠ OX ʠ OY ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʈʠʩʫʥʦʢ 2). ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ 

ʢʦʣʠʯʝʩʪʚʘ ʨʘʟʣʠʯʘʶʪ S2 ð ʧʨʠʙʣʠʞʝʥʠʝ (N0 = 4), S4 ð ʧʨʠʙʣʠʞʝʥʠʝ (No = 12) ʠ ʜʨʫʛʠʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʨʘʚʥʝʥʠʝ ʧʝʨʝʥʦʩʘ (1) ʟʘʤʝʥʷʝʪʩʷ ʩʠʩʪʝʤʦʡ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʥʪʝʥʩʠʚʥʦʩʪʝʡ ʠʟʣʫʯʝʥʠʷ ʚʜʦʣʴ ʢʘʞʜʦʛʦ ʠʟ ʵʪʠʭ ʥʘʧʨʘʚʣʝʥʠʡ. ɼʣʷ ʩʠʩʪʝʤʳ ʩ 

ʠʟʦʪʨʦʧʥʳʤ ʨʘʩʩʝʷʥʠʝʤ ʦʥʘ ʟʘʧʠʩʳʚʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 
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(3) 

 

ʛʜʝ Im ð ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʟʣʫʯʝʥʠʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ, ʟʘʜʘʥʥʦʤ ʫʛʣʦʚʳʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ 

(ɛm, ɝm). ʀʥʪʝʛʨʘʣʴʥʳʡ ʯʣʝʥ ʚ ʫʨʘʚʥʝʥʠʠ (1) ʚʳʯʠʩʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʢʚʘʜʨʘʪʫʨʥʦʡ ʬʦʨʤʫʣʳ 

ɻʘʫʩʩʘ. ʀʥʪʝʥʩʠʚʥʦʩʪʠ ʠʟʣʫʯʝʥʠʷ ʚʜʦʣʴ ʨʘʟʣʠʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ʯʝʨʝʟ 

ʫʛʣʦʚʳʝ ʚʝʩʦʚʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ wm. ɺʝʩʦʚʦʡ ʢʦʵʬʬʠʮʠʝʥʪ wm ʯʠʩʣʝʥʥʦ ʨʘʚʝʥ ʧʣʦʱʘʜʠ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʩʬʝʨʳ ʝʜʠʥʠʯʥʦʛʦ ʨʘʜʠʫʩʘ, ʦʪʩʝʢʘʝʤʦʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʥʘʧʨʘʚʣʝʥʠʶ (ɛm, ɝm) 

ʪʝʣʝʩʥʳʤ ʫʛʣʦʤ.  
 

  
 

ʈʠʩʫʥʦʢ 2. ʉʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ. 

 

ʈʠʩʫʥʦʢ 3. ʂʦʥʪʨʦʣʴʥʳʡ ʦʙʲʝʤ. 

 

ɻʨʘʥʠʯʥʦʝ ʫʩʣʦʚʠʝ (2) ʘʧʧʨʦʢʩʠʤʠʨʫʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ:  
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ʥʘ ʛʨʘʥʠʮʝ x = 0 ʧʨʠ ʫʩʣʦʚʠʠ 0ɛm ² , 0ɛm ¢¡  ʠ ʥʘ ʛʨʘʥʠʮʝ x = x0 ʧʨʠ ʫʩʣʦʚʠʠ 0ɛm ¢ , 

0ɛm ²¡ ;  
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(5) 

ʥʘ ʛʨʘʥʠʮʝ y = 0 ʧʨʠ ʫʩʣʦʚʠʠ 0m ²x , 0m ¢¡x  ʠ ʥʘ ʛʨʘʥʠʮʝ y = y0 ʧʨʠ ʫʩʣʦʚʠʠ 0m ¢x , 

0m ²¡x .  

ɿʥʘʯʝʥʠʷ ʫʛʣʦʚʳʭ ʢʦʦʨʜʠʥʘʪ ʠ ʚʝʩʦʚʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʜʣʷ 4
S ð ʧʨʠʙʣʠʞʝʥʠʷ 

ʧʨʠʚʝʜʝʥʳ ʚ ʊʘʙʣʠʮʝ. 
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ʊʘʙʣʠʮʘ.  

ʋɻʃʆɺʓɽ ʀ ɺɽʉʆɺʓɽ ʂʆʕʌʌʀʎʀɽʅʊʓ ɼʃʗ S4-ʇʈʀɹʃʀɾɽʅʀʗ 

 

 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʨʘʟʥʦʩʪʥʦʛʦ ʘʥʘʣʦʛʘ ʧʨʦʠʥʪʝʛʨʠʨʫʝʤ ʫʨʘʚʥʝʥʠʝ (3) ʧʦ ʢʦʥʪʨʦʣʴʥʦʤʫ 

ʦʙʲʝʤʫ ʜʣʷ ʪʦʯʢʠ (k, l), ʧʦʢʘʟʘʥʥʦʛʦ ʥʘ ʈʠʩʫʥʢʝ 3. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʘʝʤ: 
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(6) 

 

ɿʜʝʩʴ lk,F  ʠ lk,S  ð ʠʩʪʦʯʥʠʢʦʚʳʝ ʯʣʝʥʳ, ʫʯʠʪʳʚʘʶʱʠʝ ʩʦʙʩʪʚʝʥʥʦʝ ʠʟʣʫʯʝʥʠʝ ʠ 

ʨʘʩʩʝʷʥʠʝ ʩʨʝʜʳ; lk,y  , Al , Bk ð ʬʫʥʢʮʠʠ ʢʦʦʨʜʠʥʘʪ ʠ ʦʧʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ: 
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ʈʘʩʩʤʦʪʨʠʤ ʩʣʫʯʘʡ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ, ʢʦʛʜʘ 0ɝ,0ɛ mm ²² . 

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ  
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ʛʜʝ ɤ ð ʠʥʪʝʨʧʦʣʷʮʠʦʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ (ɤ=0,5). ʇʦʜʩʪʘʚʣʷʷ ʚʳʨʘʞʝʥʠʝ (7) ʚ 

ʫʨʘʚʥʝʥʠʝ (6) ʠ ʜʝʣʘʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʥʘʭʦʜʠʤ ʧʨʦʛʦʥʦʯʥʫʶ ʬʦʨʤʫʣʫ: 
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+++
=

--

 
(8) 

 

ɼʣʷ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ɛm, ɝm ʪʦʞʝ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʫʯʝʥʳ ʘʥʘʣʦʛʠʯʥʳʝ ʚʳʨʘʞʝʥʠʷ. 

ʉʠʩʪʝʤʘ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ (6) ʨʝʰʘʝʪʩʷ ʤʝʪʦʜʦʤ ʧʦʢʦʦʨʜʠʥʘʪʥʦʡ ʧʨʦʛʦʥʢʠ, 

ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʚʳʨʘʟʠʪʴ ʩʣʝʜʫʶʱʝʡ ʩʭʝʤʦʡ:  

1) ʟʘʜʘʝʪʩʷ ʥʘʯʘʣʴʥʦʝ ʧʨʠʙʣʠʞʝʥʠʝ ʜʣʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʟʣʫʯʝʥʠʷ 
lk,

mI  ʚʦ ʚʩʝʭ ʫʟʣʦʚʳʭ 

ʪʦʯʢʘʭ ʢʦʥʝʯʥʦïʨʘʟʥʦʩʪʥʦʡ ʩʝʪʢʠ ʠ ʜʣʷ ʚʩʝʭ ʥʘʧʨʘʚʣʝʥʠʡ; 

2) ʧʦ ʫʨʘʚʥʝʥʠʷʤ (4), (5) ʚʳʯʠʩʣʷʝʪʩʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʟʣʫʯʝʥʠʷ 
lk,

mI  ʥʘ ʛʨʘʥʠʯʥʳʭ 

ʧʦʚʝʨʭʥʦʩʪʷʭ; 

ʅʦʤʝʨ 

ʥʘʧʨʘʚʣʝʥʠʷ 

 

ɛm 

 

ɝm 

ɺʝʩʦʚʦʡ ʢʦʵʬʬʠʮʠʝʥʪ 

p
mw

 

 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

 

ī0,33333333 

0,33333333 

ī0,88191710 

ī0,33333333 

0,33333333 

0,88191710 

ī0,88191710 

ī0,33333333 

0,33333333 

0,88191710 

ī0,33333333 

0,33333333 

 

ī0,88191710 

ī0,88191710 

ī0,33333333 

ī0,33333333 

ī0,33333333 

ī0,33333333 

0,33333333 

0,33333333 

0,33333333 

0,33333333 

0,88191710 

0,88191710 

 

1/3 

1/3 

1/3 

1/3 

1/3 

1/3 

1/3 

1/3 

1/3 

1/3 

1/3 

1/3 
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3) ʧʦ ʬʦʨʤʫʣʝ (8) ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦʢʦʦʨʜʠʥʘʪʥʘʷ ʧʨʦʛʦʥʢʘ ʩ ʫʯʝʪʦʤ ʟʥʘʢʘ ɛm, ɝm ʜʣ ̫ʚʩʝʭ 

ʥʘʧʨʘʚʣʝʥʠʡ. 

ʈʘʩʯʝʪʳ ʧʨʦʜʦʣʞʘʶʪʩʷ ʜʦ ʚʳʧʦʣʥʝʥʠʷ ʫʩʣʦʚʠʷ ʩʭʦʜʠʤʦʩʪʠ: 
 

ŭ
n
lk,

n
lk,

1n
lk,

¢
-

+

j

jj
max  , 

 

ʛʜʝ ŭ ð ʟʘʜʘʥʥʘʷ ʤʘʣʘʷ ʚʝʣʠʯʠʥʘ. ʆʙʲʝʤʥʘʷ ʧʣʦʪʥʦʩʪʴ ʵʥʝʨʛʠʠ ʠʟʣʫʯʝʥʠʷ: 
 

ä
=

=
0N

1m

lk,
mmlk, Iwj  . 

ʉʦʩʪʘʚʣʷʶʱʠʝ ʚʝʢʪʦʨʘ ʧʣʦʪʥʦʩʪʠ ʨʝʟʫʣʴʪʠʨʫʶʱʝʛʦ ʧʦʪʦʢʘ ʠʟʣʫʯʝʥʠʷ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ 

ʬʦʨʤʫʣʘʤ: 

 

ä
=

=
0N

1m

lk,
mmm

lk,
x Iwɛq ; ä

=

=
0N

1m

lk,
mmm

lk,
y Iwɝq . 
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ACTIVITY PHYTASES IN RECOMBINANT STRAI NS YARROWIA LIPOLYTICA UNDER 

DIFFERENT CONDITIONS  OF CULTIVATION  

 

ÉSerdyuk E., Institute of Biochemistry of the Russian Academy of Sciences, 

Moscow, Russia, lizochkalove@yandex.ua 
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ɸʥʥʦʪʘʮʠʷ. ʇʨʦʚʝʜʝʥʘ ʩʝʣʝʢʮʠʷ ʢʣʦʥʦʚ ʨʝʢʦʤʙʠʥʘʥʪʥʦʛʦ h ʪʘʤʤʘ Yarrowia lipolytica, 

ʧʨʦʜʫʮʠʨʫʶʱʝʛʦ ʠʥʢʘʧʩʫʣʠʨʦʚʘʥʥʫʶ ʚʳʩʦʢʦʪʝʨʤʦʩʪʘʙʠʣʴʥʫ ʁʬʠʪʘʟʫ Obesumbacterium 

proteus. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʚʚʝʜʝʥʠʝ ʧʣʘʟʤʠʜʳ pUV3-Op ʥʝ ʚʣʠʷʣʦ ʥʘ ʧʘʨʘʤʝʪʨʳ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʝ 

ʪʨʘʥʩʬʦʨʤʘʥʪʦʚ. ʆʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʤʘʢʩʠʤʫʤ ʬʠʪʘʟʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʜʦʩʪʠʛʘʣʩʷ ʯʝʨʝʟ 48 ʯʘʩʦʚ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʠ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʰʠʨʦʢʠʤ ʦʧʪʠʤʘʣʴʥʳʤ ʜʠʘʧʘʟʦʥʦʤ ʟʥʘʯʝʥʠʡ ʨʅ (5,0ï

7,0). ɹʳʣ ʠʩʩʣʝʜʦʚʘʥ ʨʦʩʪ ʪʨʘʥʩʬʦʨʤʘʥʪʦʚ ʥʘ ʤʠʥʠʤʘʣʴʥʦʡ ʩʨʝʜʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʤʘʣʦʮʝʥʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ (ʞʤʳʭ ʧʦʜʩʦʣʥʝʯʥʠʢʘ, ʧʰʝʥʠʯʥʳʝ ʦʪʨʫʙʠ, ʜʨʦʙʣʝʥʘʷ 

ʢʫʢʫʨʫʟʘ) ʚ ʢʘʯʝʩʪʚʝ ʝʜʠʥʩʪʚʝʥʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʬʦʩʬʘʪʦʚ. ɺ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʥʘʢʦʧʣʝʥʠʝ ʙʠʦʤʘʩʩʳ, ʬʠʪʘʟʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʠ ʤʦʨʬʦʣʦʛʠʷ 

ʪʨʘʥʩʬʦʨʤʘʥʪʦʚ Y. lipolytica. ʈʦʩʪ ʥʘ ʩʨʝʜʝ, ʩʦʜʝʨʞʘʱʝʡ ʞʤʳʭ ʧʦʜʩʦʣʥʝʯʥʠʢʘ, 

ʩʦʧʨʦʚʦʞʜʘʣʩʷ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʬʠʪʘʟʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʥʘʢʦʧʣʝʥʠʝʤ ʙʠʦʤʘʩʩʳ, ʚ ʪʦ ʚʨʝʤʷ 

ʢʘʢ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʥʘ ʩʨʝʜʝ, ʩʦʜʝʨʞʘʱʝʡ ʜʨʦʙʣʝʥʫʶ ʢʫʢʫʨʫʟʫ ʚ ʢʘʯʝʩʪʚʝ ʩʫʙʩʪʨʘʪʘ, 

ʦʙʫʩʣʦʚʣʠʚʘʣʠ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʥʠʟʢʫʶ ʢʦʥʮʝʥʪʨʘʮʠʶ ʙʠʦʤʘʩʩʳ ʠ ʫʨʦʚʝʥʴ ʬʠʪʘʟʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ. ɺ ʢʣʝʪʢʘʭ ʪʨʘʥʩʬʦʨʤʘʥʪʦʚ, ʚʳʨʘʱʝʥʥʳʭ ʥʘ ʨʘʩʪʠʪʝʣʴʥʳʭ ʬʠʪʘʪïʩʦʜʝʨʞʘʱʠʭ 

ʩʫʙʩʪʨʘʪʘʭ, ʥʘʙʣʶʜʘʣʦʩʴ 3ï4-ʢʨʘʪʥʦʝ ʧʦʚʳʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʥʝʦʨʛʘʥʠʯʝʩʢʦʛʦ ʬʦʩʬʘʪʘ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʭʦʜʥʳʤ ʰʪʘʤʤʦʤ Y. lipolityca. ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʪ 

ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʧʨʦʪʝʩʪʠʨʦʚʘʥʥʳʡ ʚ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʥʳʡ ʰʪʘʤʤ Y. 
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lipolityca Po1f (pUV3-Oʨ) ʦʙʣʘʜʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʩʠʥʪʝʟʫ ʬʠʪʘʟʳ ʧʨʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ ʥʘ 

ʬʠʪʘʪïʩʦʜʝʨʞʘʱʠʭ ʩʨʝʜʘʭ ʠ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ. 

 

Abstract. The selection of some clones of the recombinant Yarrowia lipolytica yeast 

producing an encapsulated high-temperature phytase of Obesumbacterium proteus has been 

performed. The introduction of the pUV3-Op plasmid affected on neither growth parameters nor 

development of transformants. The maximum phytase activity was rached after 48 hours of 

cultivation and showed a wide optimal pH range (5.0ï7.0). The growth of transformants in the poor 

medium using low-value plant raw materials (sunflower meal, wheat middling, crushed corn) as the 

sole source of phosphates has been studied. During the experiment, biomass accumulation, phytase 

activity and morphology of the Y. lipolytica transformants were tested. Growth in the sunflower 

meal containing medium was accompanied by a high level of phytase activity and biomass yield 

while the cultivation in crushed corn containing medium led to significantly lower level of biomass 

yield and phytase activity. In the cells of transformants grown using the plant phytateïcontaining 

substrates the 3ï4 fold increase in inorganic phosphate content was observed compared to that in 

the initial Y. lipolityca yeast. This study let us conclude that the transformed Y. lipolityca Po1f 

(pUV3-Op) yeast tested is capable of synthesizing phytase when cultivated in phytateïcontaining 

media and can be used to produce fodder additives. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: Yarrowia lipolytica, ʠʥʢʘʧʩʫʣʠʨʦʚʘʥʥʘʷ ʬʠʪʘʟʘ, Obesumbacterium 

proteus. 

 

Keywords: Yarrowia lipolytica, encapsulated phytase, Obesumbacterium proteus. 

 

ɺʚʝʜʝʥʠʝ 

ɼʣʷ ʧʦʣʥʦʮʝʥʥʦʛʦ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʞʠʚʦʪʥʳʤ ʥʝʦʙʭʦʜʠʤ 

ʬʦʩʬʦʨ, ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʬʠʪʘʪ ʨʘʩʪʝʥʠʡ. ɺʳʩʚʦʙʦʞʜʝʥʠʝ ʬʦʩʬʘʪʦʚ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʫʯʘʩʪʠʝʤ ʬʝʨʤʝʥʪʦʚ ʬʠʪʘʟ, ʥʦ ʜʦʩʪʫʧʥʦʩʪʴ ʬʦʩʬʦʨʘ ʧʨʠ ʜʝʡʩʪʚʠʠ 

ʨʘʩʪʠʪʝʣʴʥʳʭ ʬʠʪʘʟ ʥʝ ʧʨʝʚʳʰʘʝʪ 10%. ʆʙʨʘʙʦʪʢʘ ʨʘʩʪʠʪʝʣʴʥʳʭ ʢʦʨʤʦʚ ʬʠʪʘʟʘʤʠ 

ʤʠʢʨʦʙʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʧʦʚʳʰʘʝʪ ʚʳʭʦʜ ʧʨʦʜʫʢʮʠʠ ʙʝʟ ʟʘʪʨʘʪ ʥʘ ʚʥʝʩʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ 

ʬʦʩʬʘʪʦʚ ʠ ʫʤʝʥʴʰʘʝʪ ʟʘʛʨʷʟʥʝʥʠʝ ʧʦʯʚ ʠ ʚʦʜʦʝʤʦʚ ʬʦʩʬʘʪʘʤʠ [1]. 

ʆʜʥʘʢʦ, ʦʙʦʛʘʱʝʥʠʝ ʢʦʨʤʦʚ ʬʝʨʤʝʥʪʘʤʠ ʟʘʪʨʫʜʥʷʝʪʩʷ ʠʟ-ʟʘ ʦʙʷʟʘʪʝʣʴʥʦʡ ʪʝʨʤʠʯʝʩʢʦʡ 

ʦʙʨʘʙʦʪʢʠ ʧʨʝʧʘʨʘʪʦʚ, ʯʪʦ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʬʠʪʘʟ, ʩʦʭʨʘʥʷʶʱʠʭ 

ʬʝʨʤʝʥʪʘʪʠʚʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʦʩʣʝ ʥʘʛʨʝʚʘʥʠʷ ʜʦ +70 C̄ ʠ ʚʳʰʝ. ʂʨʦʤʝ ʪʦʛʦ, ʬʝʨʤʝʥʪʥʳʡ 

ʧʨʝʧʘʨʘʪ ʜʦʣʞʝʥ ʩʦʭʨʘʥʷʪʴ ʚʳʩʦʢʫʶ ʫʜʝʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚ ʫʩʣʦʚʠʷʭ ʞʝʣʫʜʦʯʥʦïʢʠʰʝʯʥʦʛʦ 

ʪʨʘʢʪʘ ʞʠʚʦʪʥʳʭ (ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʦʧʪʠʤʫʤ ʦʢʦʣʦ +42 C̄, ʨʅ 3,0ï5,0). ʉʫʱʝʩʪʚʫʶʱʠʝ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʝʨʤʦʩʪʘʙʠʣʴʥʳʝ ʬʝʨʤʝʥʪʥʳʝ ʧʨʝʧʘʨʘʪʳ ʛʨʠʙʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʘʢʪʠʚʥʳ 

ʧʨʠ ʢʠʩʣʳʭ ʟʥʘʯʝʥʠʷʭ ʨʅ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ ʥʝʵʬʬʝʢʪʠʚʥʳʤʠ ʚ ʢʠʰʝʯʥʠʢʝ ʞʠʚʦʪʥʳʭ. ʋʜʦʙʥʳʤ 

ʧʦʜʭʦʜʦʤ ʜʣʷ ʩʦʟʜʘʥʠʷ ʬʝʨʤʝʥʪʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʨʝʧʦʨʪʝʨʥʦʛʦ ʛʝʥʘ ʠʥʢʘʧʩʫʣʠʨʦʚʘʥʥʦʡ ʬʠʪʘʟʳ. 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ ʬʠʪʘʟʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʥʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʫʯʠʪʳʚʘʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʦʜʫʮʝʥʪʦʚ. ɼʨʦʞʞʠ Yarrowia lipolytica ̫ ʚʣʷʶʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʦʙʲʝʢʪʦʤ 

ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʥʢʘʧʩʫʣʠʨʦʚʘʥʥʳʭ ʬʠʪʘʟ, ʪʘʢ ʢʘʢ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ 

ʠʟʤʝʥʝʥʠʷʤ ʟʥʘʯʝʥʠʡ ʨʅ ʩʨʝʜʳ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ, ʫʩʪʦʡʯʠʚʳ ʢ ʦʢʠʩʣʠʪʝʣʴʥʦʤʫ ʩʪʨʝʩʩʫ, ʘ 

ʪʘʢʞʝ ʩʧʦʩʦʙʥʳ ʢ ʬʝʨʤʝʥʪʘʮʠʠ ʨʘʟʥʦʦʙʨʘʟʥʦʛʦ ʤʘʣʦʮʝʥʥʦʛʦ ʩʳʨʴʷ [2]. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʬʠʪʘʟ 

ʙʘʢʪʝʨʠʘʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʧʨʝʧʘʨʘʪʳ ʩ ʚʳʩʦʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʚ 

ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʟʥʘʯʝʥʠʡ ʨʅ. ʆʜʥʘʢʦ ʙʘʢʪʝʨʠʘʣʴʥʳʝ ʬʠʪʘʟʳ ʥʝ ʦʙʣʘʜʘʶʪ ʜʦʩʪʘʪʦʯʥʦʡ 
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ʪʝʨʤʦʩʪʘʙʠʣʴʥʦʩʪʴʶ [3]. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʝʜʩʪʘʚʣʷʝʪ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʥʝʡʪʨʦʬʠʣʴʥʦʡ ʬʠʪʘʟʳ ʠʟ Obesumbacterium proteus, ʩʦʭʨʘʥʷʶʱʝʡ ʬʝʨʤʝʥʪʘʪʠʚʥʫʶ 

ʘʢʪʠʚʥʦʩʪʴ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʟʥʘʯʝʥʠʡ ʨʅ (ʦʪ 1,5 ʜʦ 6,5) ʠ ʪʝʤʧʝʨʘʪʫʨʝ +45 ÁC [4]. 

ʉʦʟʜʘʥʠʝ ʠʥʢʘʧʩʫʣʠʨʦʚʘʥʥʳʭ ʨʝʢʦʤʙʠʥʘʥʪʥʳʭ ʬʠʪʘʟ ʥʘ ʦʩʥʦʚʝ ʜʨʦʞʞʝʚʳʭ ʢʣʝʪʦʢ ʧʦʟʚʦʣʷʝʪ 

ʧʦʚʳʩʠʪʴ ʪʝʨʤʦʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʬʝʨʤʝʥʪʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʠ ʟʘʱʠʪʠʪʴ ʝʛʦ ʦʪ ʨʘʟʨʫʰʘʶʱʝʛʦ 

ʜʝʡʩʪʚʠʷ ʞʝʣʫʜʦʯʥʳʭ ʬʝʨʤʝʥʪʦʚ ʞʠʚʦʪʥʳʭ. ʇʨʠ ʚʳʙʦʨʝ ʦʙʲʝʢʪʘïʭʦʟʷʠʥʘ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ 

ʝʛʦ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʬʝʨʤʝʥʪʘʮʠʠ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʩʫʙʩʪʨʘʪʦʚ, ʘ ʪʘʢʞʝ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ 

ʜʝʡʩʪʚʠʶ ʨʘʟʣʠʯʥʳʭ ʩʪʨʝʩʩʦʚʳʭ ʬʘʢʪʦʨʦʚ. 

ɺ ʥʘʰʝʡ ʧʨʝʜʳʜʫʱʝʡ ʨʘʙʦʪʝ [5] ʦʧʠʩʘʥʦ ʧʦʣʫʯʝʥʠʝ ʥʦʚʦʛʦ ʨʝʢʦʤʙʠʥʘʥʪʥʦʛʦ ʰʪʘʤʤʘ Y. 

lipolytica, ʧʨʦʜʫʮʠʨʫʶʱʝʛʦ ʠʥʢʘʧʩʫʣʠʨʦʚʘʥʥʫʶ ʚʳʩʦʢʦʪʝʨʤʦʩʪʘʙʠʣʴʥʫʶ ʬʠʪʘʟʫ O. proteus. 

ɹʣʘʛʦʜʘʨʷ ʫʜʘʣʝʥʠʶ ʩʝʢʨʝʪʦʨʥʦʛʦ ʣʠʜʝʨʥʦʛʦ ʧʝʧʪʠʜʘ ʠʟ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʛʝʥʘ ʆʈʈ, 

ʨʝʘʣʠʟʦʚʘʥʥʦʤʫ ʧʨʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʠ ʧʣʘʟʤʠʜʳ pUV3-Op, ʧʨʦʜʫʢʪʫ ʧʨʠʜʘʥʘ ʩʧʦʩʦʙʥʦʩʪʴ 

ʥʘʢʘʧʣʠʚʘʪʴʩʷ ʚ ʮʠʪʦʧʣʘʟʤʝ ʨʝʢʦʤʙʠʥʘʥʪʥʦʛʦ ʧʨʦʜʫʮʝʥʪʘ, ʘ ʥʝ ʩʝʢʨʝʪʠʨʦʚʘʪʴʩʷ ʚ ʩʨʝʜʫ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʧʦ ʫʨʦʚʥʶ ʧʨʦʜʫʢʮʠʠ ʬʠʪʘʟʳ ʰʪʘʤʤ Y. lipolytica PO1f 

(pUV3-Op) ʚ ʩʨʝʜʥʝʤ ʥʘ 30% ʫʩʪʫʧʘʣ ʩʝʢʨʝʪʦʨʥʦʤʫ ʧʨʦʜʫʮʝʥʪʫ ɺʂʇʄ Y-3852. ʊʘʢʞʝ 

ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʤ ʥʘʛʨʝʚʘʥʠʠ ʜʨʦʞʞʝʚʦʡ ʙʠʦʤʘʩʩʳ ʜʦ +70 ʉ̄ ʘʢʪʠʚʥʦʩʪʴ 

ʬʠʪʘʟʳ ʫʤʝʥʴʰʘʣʘʩʴ ʥʝ ʙʦʣʝʝ ʯʝʤ ʥʘ 27% ʦʪ ʠʩʭʦʜʥʦʛʦ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʪʝʨʤʦʩʪʘʙʠʣʴʥʦʩʪʴ 

ʠʥʢʘʧʩʫʣʠʨʦʚʘʥʥʦʛʦ ʬʝʨʤʝʥʪʘ ʦʢʘʟʘʣʘʩʴ ʜʦʩʪʘʪʦʯʥʦʡ ʜʣʷ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʢʦʨʤʦʚ ʜʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ. 

ʎʝʣʴʶ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʣʦʩʴ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʚʦʡʩʪʚ ʧʦʣʫʯʝʥʥʳʭ 

ʪʨʘʥʩʬʦʨʤʘʥʪʦʚ ʩ ʚʥʫʪʨʠʢʣʝʪʦʯʥʦʡ ʣʦʢʘʣʠʟʘʮʠʝʡ ʬʠʪʘʟʳ ʥʘ ʦʩʥʦʚʝ ʜʨʦʞʞʝʡ Y. lipolytica, ʚ 

ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ.  

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʰʪʘʤʤ Y. lipolytica PO1f, 

ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʥʳʡ ʛʝʥʝʪʠʯʝʩʢʦʡ ʢʦʥʩʪʨʫʢʮʠʝʡ pUV3-Op. ʂʣʦʥʠʨʦʚʘʥʠʝ ʛʝʥʘ 

ʥʝʡʪʨʦʬʠʣʴʥʦʡ ʬʠʪʘʟʳ ʠʟ Obesumbacterium proteus ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʩ ʧʦʤʦʱʴʶ ʇʎʈ ʥʘ 

ʤʘʪʨʠʮʝ ʛʝʥʦʤʥʦʡ ɼʅʂ O. proteus ɺʂʇʄ-5477 ʩ ʧʨʘʡʤʝʨʘʤʠ OPP-for1 (BamHI) ʠ OPP-rev1 

(NotI), ʢʘʢ ʦʧʠʩʘʥʦ ʚ ʨʘʙʦʪʝ [5].  

ʂʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʰʪʘʤʤʘ. ʂʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʜʨʦʞʞʝʡ 

Y. lipolytica ʧʨʦʚʦʜʠʣʠ ʚ ʩʣʝʜʫʶʱʠʭ ʫʩʣʦʚʠʷʭ: ʪʚʝʨʜʘʷ ʩʨʝʜʘ ʜʣʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʩʦʜʝʨʞʘʣʘ 

(ʛ/ʣ): ʜʨʦʞʞʝʚʦʡ ʵʢʩʪʨʘʢʪ DIFCO ð 2,5; ʙʘʢʪʦʧʝʧʪʦʥ ð 5; ʘʛʘʨ ð 20; ʛʣʠʮʝʨʠʥ ð 7,5; 

ʤʘʣʴʪïɻ ʢʩʪʨʘʢʪ ð 3. ʨʅ ʩʨʝʜʳ 5.5; ʪʚʝʨʜʘʷ ʩʨʝʜʘ YPD ʜʣʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʪʨʘʥʩʬʦʨʤʘʥʪʦʚ 

ʩʦʜʝʨʞʘʣʘ (ʛ/ʣ): ʜʨʦʞʞʝʚʦʡ ʵʢʩʪʨʘʢʪ ð 10; ʘʛʘʨ ð 20; ʛʣʶʢʦʟʘ ð 10; ʧʝʧʪʦʥ ð 20; ʞʠʜʢʘʷ 

ʩʨʝʜʘ YPD ʜʣʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʪʨʘʥʩʬʦʨʤʘʥʪʦʚ ʩʦʜʝʨʞʘʣʘ (ʛ/ʣ): ʜʨʦʞʞʝʚʦʡ ʵʢʩʪʨʘʢʪ ð 10; 

ʛʣʶʢʦʟʘ ð 10; ʧʝʧʪʦʥ ð 20; ʤʠʥʠʤʘʣʴʥʘʷ ʩʨʝʜʘ ʜʣʷ ʨʦʩʪʘ ʥʘ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʫʙʩʪʨʘʪʘʭ 

ʩʦʜʝʨʞʘʣʘ (ʛ/ʣ): MgSO4 7H2O ð 0,5; NaCl ð 0,1; CaCl2 ð 0,05; (NH4)2SO4 ð 0,3; ʛʣʶʢʦʟʘ ð 

10; ʨʘʩʪʠʪʝʣʴʥʳʡ ʩʫʙʩʪʨʘʪ ð 2. ɺ ʢʘʯʝʩʪʚʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʫʙʩʪʨʘʪʘ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʞʤʳʭ 

ʧʦʜʩʦʣʥʝʯʥʠʢʘ, ʜʨʦʙʣʝʥʘʷ ʢʫʢʫʨʫʟʘ, ʦʪʨʫʙʠ ʧʰʝʥʠʯʥʳʝ. ʊʚʝʨʜʘʷ ʩʨʝʜʘ ʜʣʷ ʯʘʰʝʯʥʦʛʦ ʪʝʩʪʘ 

ʩʦʜʝʨʞʘʣʘ: ʪʨʠʩ-ʘʮʝʪʘʪʥʳʡ ʙʫʬʝʨ (200 ʤʄ) ð 25 ʤʣ; ʘʛʘʨïʘʛʘʨ ð 0,25 ʛ; ʭʣʦʨʠʩʪʳʡ ʢʘʣʴʮʠʡ 

(5%) ð 2,5 ʤʣ; ʬʠʪʘʪ ʥʘʪʨʠʷ Sigma ð 0,5 ʛ. ʌʠʪʘʪ ʥʘʪʨʠʷ ʠ ʨʘʩʪʚʦʨ ʭʣʦʨʠʩʪʦʛʦ ʢʘʣʴʮʠʷ 

ʜʦʙʘʚʣʷʣʠ ʧʦʩʣʝ ʩʪʝʨʠʣʠʟʘʮʠʠ ʚ ʛʦʪʦʚʫʶ ʦʭʣʘʞʜʝʥʥʫʶ ʪʨʠʩ-ʘʛʘʨʦʚʫʶ ʩʨʝʜʫ. 

ʇʦʜʛʦʪʦʚʢʘ ʛʦʤʦʛʝʥʘʪʦʚ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʬʠʪʘʟʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʂʣʝʪʢʠ ʜʨʦʞʞʝʡ 

ʦʩʘʞʜʘʣʠ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʝʤ ʧʨʠ 4000 ʦʙ/ʤʠʥ ʚ ʪʝʯʝʥʠʝ 5 ʤʠʥ, ʜʚʘʞʜʳ ʧʨʦʤʳʚʘʣʠ 

ʭʦʣʦʜʥʦʡ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ. ɿʘʪʝʤ ʙʠʦʤʘʩʩʫ ʨʘʟʨʫʰʘʣʠ ʚ ʞʠʜʢʦʤ ʘʟʦʪʝ. ɼʣʷ 

ʧʦʣʫʯʝʥʠʷ ʬʝʨʤʝʥʪʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʨʘʟʨʫʰʝʥʥʫʶ ʙʠʦʤʘʩʩʫ ʩʤʝʰʠʚʘʣʠ ʩ Naïʘʮʝʪʘʪʥʳʤ 
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ʙʫʬʝʨʦʤ (ʨʅ 6,2) ʚ ʩʦʦʪʥʦʰʝʥʠʠ 1:5 ʠ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠ ʧʨʠ 12000 ʦʙ/ʤʠʥ ʚ ʪʝʯʝʥʠʝ 20 ʤʠʥ. 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʫʧʝʨʥʘʪʘʥʪ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʬʠʪʘʟʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʩʚʦʙʦʜʥʳʭ ʬʦʩʬʘʪʦʚ ʩ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʬʦʩʬʦʨʥʦʤʦʣʠʙʜʝʥʦʚʦʢʠʩʣʦʛʦ ʘʤʤʦʥʠʷ ʧʦ ʤʝʪʦʜʫ ɻʨʘʡʥʝʨʘ. ʈʝʘʢʮʠʦʥʥʘʷ 

ʩʤʝʩʴ ʩʦʜʝʨʞʘʣʘ 100 ʤʢʣ ʬʠʪʘʪʘ ʥʘʪʨʠʷ (10 ʤʄ), 250 ʤʢʣ Naïʘʮʝʪʘʪʥʦʛʦ ʙʫʬʝʨʘ (100 ʤʄ, ʨʅ 

4.5), 50 ʤʢʣ ʨʘʩʪʚʦʨʘ ʬʝʨʤʝʥʪʘ. ʉʤʝʩʴ ʠʥʢʫʙʠʨʦʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 30 ʤʠʥ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 

+37 ʉ̄. ʈʝʘʢʮʠʶ ʦʩʪʘʥʘʚʣʠʚʘʣʠ ʜʦʙʘʚʣʝʥʠʝʤ 1,5 ʤʣ ʩʚʝʞʝʧʨʠʛʦʪʦʚʣʝʥʥʦʛʦ ʛʝʧʪʦʤʦʣʠʙʜʘʪʘ 

ʘʤʤʦʥʠʷ (10 ʤʄ), ʨʘʩʪʚʦʨʦʤ 5N ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ ʠ ʘʮʝʪʦʥʦʤ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 1:1:2. ʀʟʤʝʨʷʣʠ 

ʦʧʪʠʯʝʩʢʫʶ ʧʣʦʪʥʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ l=355 ʥʤ ʧʨʦʪʠʚ ʢʦʥʪʨʦʣʷ 

(1500 ʤʢʣ ʨʝʘʛʝʥʪʘ ʠ 500 ʤʢʣ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʳ). ɿʘ ʝʜʠʥʠʮʫ ʘʢʪʠʚʥʦʩʪʠ ʧʨʠʥʠʤʘʣʠ 

ʢʦʣʠʯʝʩʪʚʦ ʬʝʨʤʝʥʪʘ, ʨʘʩʱʝʧʣʷʶʱʝʛʦ ʬʠʪʘʪ ʥʘʪʨʠʷ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ 1 ʤʢʤʦʣʴ 

ʥʝʦʨʛʘʥʠʯʝʩʢʦʛʦ ʬʦʩʬʘʪʘ (Pi) ʟʘ ʦʜʥʫ ʤʠʥʫʪʫ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʬʠʪʘʟʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʯʘʰʝʯʥʳʤ ʪʝʩʪʦʤ. ɺ ʟʘʩʪʳʚʰʝʡ ʪʚʝʨʜʦʡ ʩʨʝʜʝ 

ʜʣʷ ʯʘʰʝʯʥʦʛʦ ʪʝʩʪʘ ʧʨʦʙʠʚʘʣʠ ʣʫʥʢʠ ʜʠʘʤʝʪʨʦʤ 5 ʤʤ, ʚ ʢʦʪʦʨʳʝ ʚʥʦʩʠʣʠ ʧʦ 10 ʤʢʣ 

ʛʦʤʦʛʝʥʘʪʘ. ʏʘʰʢʠ ʚʳʜʝʨʞʠʚʘʣʠ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ 24 ʯ. ʜʣʷ ʧʦʷʚʣʝʥʠʷ ʟʦʥ 

ʧʨʦʩʚʝʪʣʝʥʠʷ. ʌʠʪʘʟʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʦʮʝʥʠʚʘʣʠ ʧʦ ʜʠʘʤʝʪʨʫ ʟʦʥ ʧʨʦʩʚʝʪʣʝʥʠʷ ʪʚʝʨʜʦʡ ʩʨʝʜʳ 

[6]. 

ʆʮʝʥʢʘ ʬʠʪʘʟʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʤʝʪʦʜʦʤ ʥʘʪʠʚʥʦʛʦ ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʚ 

ʧʦʣʠʘʢʨʠʣʘʤʠʜʥʦʤ ʛʝʣʝ. ʅʘʪʠʚʥʳʡ ʵʣʝʢʪʨʦʬʦʨʝʟ ʧʨʦʚʦʜʠʣʠ ʥʘ ʧʣʘʩʪʠʥʘʭ ʨʘʟʤʝʨʦʤ 11Ĭ11ʩʤ 

ʚ ʛʨʘʜʠʝʥʪʥʦʤ ʧʦʣʠʘʢʨʠʣʘʤʠʜʥʦʤ ʛʝʣʝ (5ï20% ʧʦʣʠʘʢʨʠʣʘʤʠʜʘ) ʚ ʪʨʠʩïHCl ʙʫʬʝʨʝ, pH 8.8, 

ʢʘʢ ʦʧʠʩʘʥʦ ʚ ʨʘʙʦʪʝ [7]. ʌʠʪʘʟʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʚʳʷʚʣʷʣʘʩʴ ʥʘʣʠʯʠʝʤ ʦʨʪʦʬʦʩʬʘʪʦʚ ʧʫʪʝʤ 

ʠʥʢʫʙʘʮʠʠ ʛʝʣʝʡ ʚ ʪʝʯʝʥʠʝ 16 ʯ ʚ 0,1 ʄ ʘʮʝʪʘʪʥʦʤ ʙʫʬʝʨʝ (ʨʅ 5,0), ʩʦʜʝʨʞʘʱʝʤ 0,4% 

(ʤʘʩ/ʦʙ.) ʬʠʪʘʪʘ ʥʘʪʨʠʷ. ʇʦʣʦʩʳ ʘʢʪʠʚʥʦʩʪʠ ʚʠʟʫʘʣʠʟʠʨʦʚʘʣʠʩʴ ʧʫʪʝʤ ʧʦʛʨʫʞʝʥʠʷ ʛʝʣʷ ʚ 

ʚʦʜʥʳʡ 2% (ʤʘʩ./ʦʙ.) ʨʘʩʪʚʦʨ ʭʣʦʨʠʜʘ ʢʦʙʘʣʴʪʘ. ʇʦʩʣʝ 5-ʤʠʥʫʪ ʠʥʢʫʙʘʮʠʠ ʧʨʠ ʢʦʤʥʘʪʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʝ ʨʘʩʪʚʦʨ ʭʣʦʨʠʜʘ ʢʦʙʘʣʴʪʘ ʟʘʤʝʥʷʣʠ ʩʚʝʞʝʧʨʠʛʦʪʦʚʣʝʥʥʳʤ ʨʘʩʪʚʦʨʦʤ, 

ʩʦʜʝʨʞʘʱʠʤ ʨʘʚʥʳʝ ʦʙʲʝʤʳ 6,25% (ʤʘʩ./ʦʙ.) ʚʦʜʥʦʛʦ ʨʘʩʪʚʦʨʘ ʤʦʣʠʙʜʘʪʘ ʘʤʤʦʥʠʷ ʠ 0,42% 

(ʤʘʩ./ʦʙ.) ʨʘʩʪʚʦʨʘ ʚʘʥʘʜʘʪʘ ʘʤʤʦʥʠʷ. ɸʢʪʠʚʥʦʩʪʴ ʬʠʪʘʟʳ ʦʮʝʥʠʚʘʣʘʩʴ ʢʘʢ ʟʦʥʳ 

ʧʨʦʩʚʝʪʣʝʥʠʷ ʥʘ ʥʝʧʨʦʟʨʘʯʥʦʤ ʬʦʥʝ [8]. 

ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʙʝʣʢʘ. ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʙʝʣʢʘ ʚ ʵʢʩʪʨʘʢʪʘʭ ʜʨʦʞʞʝʡ 

Y. lipolytica. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠ ̫ʢʦʣʠʯʝʩʪʚʘ ʙʝʣʢʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʝʪʦʜ ɹʨʵʜʬʦʨʜ ʩ ʂʫʤʘʩʩʠ G-

250. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʆʧʨʝʜʝʣʝʥʠʝ ʬʠʪʘʟʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʪʨʘʥʩʬʦʨʤʘʥʪʘʭ ʜʨʦʞʞʝʡ Y. lipolytica. ʅʘ 

ʧʝʨʚʦʤ ʵʪʘʧʝ ʨʘʙʦʪʳ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʬʠʪʘʟʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʦʣʫʯʝʥʥʳʭ 

ʪʨʘʥʩʬʦʨʤʘʥʪʦʚ ʨʘʟʣʠʯʥʳʤʠ ʤʝʪʦʜʘʤʠ. ɺʩʝ ʪʨʘʥʩʬʦʨʤʘʥʪʳ ʙʳʣʠ ʚʳʨʘʱʝʥʳ ʥʘ ʞʠʜʢʦʡ 

ʩʨʝʜʝ YPD ʧʨʠ ʨʅ 5,5 ʚ ʪʝʯʝʥʠʝ 24 ʯʘʩʦʚ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ +28 ʉ̄. ʆʧʨʝʜʝʣʝʥʠʝ ʬʠʪʘʟʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʧʦ ʤʝʪʦʜʫ ɻʨʘʡʥʝʨʘ, ʢʦʪʦʨʳʡ ʦʩʥʦʚʘʥ ʥʘ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ ʠʟʤʝʨʝʥʠʠ ʩʚʦʙʦʜʥʳʭ 

Pi, ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʚ ʭʦʜʝ ʨʝʘʢʮʠʠ, ʧʦʢʘʟʘʣʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʘʷ ʘʢʪʠʚʥʦʩʪʴ ʥʘʙʣʶʜʘʣʘʩʴ ʫ 

ʪʨʘʥʩʬʦʨʤʘʥʪʘ ˉ17 (1,11 ʤʢʤʦʣʴ Pi³ʤʠʥ³1 ʛ
ī1
 ʩʳʨʦʡ ʙʠʦʤʘʩʩʳ), ʩʘʤʘʷ ʥʠʟʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ð 

ʫ ʪʨʘʥʩʬʦʨʤʘʥʪʘ ˉ13 (0,23 ʤʢʤʦʣʴ Pi³ʤʠʥ³1 ʛ
ī1
 ʩʳʨʦʡ ʙʠʦʤʘʩʩʳ) (ʈʠʩʫʥʦʢ 1). ʋ 

ʪʨʘʥʩʬʦʨʤʘʥʪʘ ˉ1 ʙʳʣʘ ʦʯʝʥʴ ʥʠʟʢʘʷ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ, ʧʦʵʪʦʤʫ ʚ ʜʘʣʴʥʝʡʰʝʤ ʚ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʦʥ ʥʝ ʠʩʧʦʣʴʟʦʚʘʣʩʷ. ʆʩʪʘʣʴʥʳʝ ʪʨʘʥʩʬʦʨʤʘʥʪʳ ʧʦʢʘʟʘʣʠ ʩʭʦʜʥʳʝ ʟʥʘʯʝʥʠʷ 

ʘʢʪʠʚʥʦʩʪʠ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 0,37ʜʦ 0,52 Pi³ʤʠʥ³1 ʛ
ī1
 ʩʳʨʦʡ ʙʠʦʤʘʩʩʳ (ʈʠʩʫʥʦʢ 1). 
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ʈʠʩʫʥʦʢ 1. ɸʢʪʠʚʥʦʩʪʴ ʬʠʪʘʟʳ ʫ ʪʨʘʥʩʬʦʨʤʘʥʪʦʚ ʜʨʦʞʞʝʡ ʰʪʘʤʤʘ Y. lipolytica PO1f. ɺʩʝ 

ʪʨʘʥʩʬʦʨʤʘʥʪʳ ʢʫʣʴʪʠʚʠʨʦʚʘʣʠʩʴ ʥʘ ʩʨʝʜʝ YPD ʚ ʪʝʯʝʥʠʝ 24 ʯʘʩʦʚ. ʎʠʬʨʳ ʥʘ ʦʩʠ ʘʙʩʮʠʩʩ (2ï22) ð 

ʥʦʤʝʨʘ ʪʨʘʥʩʬʦʨʤʘʥʪʦʚ. ʌʠʪʘʟʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʨʘʩʩʯʠʪʳʚʘʣʘʩʴ ʚ ʤʢʤʦʣʴ Pi³ʤʠʥ³1 ʛ
ī1

 ʩʳʨʦʡ 

ʙʠʦʤʘʩʩʳ. ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʣʫʯʝʥʳ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʙʩʯʝʪʘ ʪʨʝʭ ʥʝʟʘʚʠʩʠʤʳʭ ʦʧʨʝʜʝʣʝʥʠʡ. 

ʉʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʧʦʢʘʟʘʥʦ ʜʣʷ ʢʘʞʜʦʛʦ ʚʘʨʠʘʥʪʘ. 

 

ɼʣʷ ʪʨʘʥʩʬʦʨʤʘʥʪʦʚ, ʫ ʢʦʪʦʨʳʭ ʬʠʪʘʟʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʨʝʚʳʰʘʣʘ 0,6 ʤʢʤʦʣʴ Pi³ʤʠʥ³1 

ʛ
ī1
 ʩʳʨʦʡ ʙʠʦʤʘʩʩʳ, ʙʳʣ ʧʨʦʚʝʜʝʥ ʪʝʩʪ ʥʘ ʯʘʰʢʘʭ ʇʝʪʨʠ ʜʣʷ ʧʝʨʚʠʯʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ 

ʬʠʪʘʟʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. ɺ ʢʘʯʝʩʪʚʝ ʥʝʛʘʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʷ ʚʳʩʪʫʧʘʣ ʠʩʭʦʜʥʳʡ ʰʪʘʤʤ 

Y. lipolytica PO1f. (ʈʠʩʫʥʦʢ 2). ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʵʪʠʭ ʧʝʨʚʠʯʥʳʭ ʪʝʩʪʦʚ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʚʳʙʨʘʥʳ ʢʣʦʥʳ ˉ9; 10; 11; 13; 17. 

 

 
 

ʈʠʩʫʥʦʢ 2. ʆʮʝʥʢʘ ʘʢʪʠʚʥʦʩʪʠ ʬʠʪʘʟʳ ʚ ʛʦʤʦʛʝʥʘʪʘʭ ʙʠʦʤʘʩʩʳ ʪʨʘʥʩʬʦʨʤʘʥʪʦʚ Y. lipolytica 

PO1f, ʥʝʩʫʱʠʭ ʠʥʪʝʛʨʠʨʦʚʘʥʥʫʶ ʢʦʥʩʪʨʫʢʮʠʶ pUV3-Op. ɿʦʥʳ ʧʨʦʩʚʝʪʣʝʥʠʷ ʚʦʢʨʫʛ ʚʥʝʩʝʥʥʳʭ ʚ 

ʣʫʥʢʠ ʛʦʤʦʛʝʥʘʪʦʚ ʪʨʘʥʩʬʦʨʤʘʥʪʦʚ (30 ʤʢʣ), ʩʜʝʣʘʥʥʳʝ ʚ ʘʛʘʨʠʟʦʚʘʥʥʦʡ ʩʨʝʜʝ ʩ 1%-ʥʳʤ ʬʠʪʘʪʦʤ ʚ 

ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʬʦʩʬʘʪʦʚ, ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʠ ʦ ʥʘʣʠʯʠʠ ʬʠʪʘʟʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʌʠʪʘʟʥʫʶ 

ʘʢʪʠʚʥʦʩʪʴ ʪʨʘʥʩʬʦʨʤʘʥʪʦʚ ʦʮʝʥʠʚʘʣʠ ʚ ʯʘʰʝʯʥʦʤ ʪʝʩʪʝ ʧʦ ʜʠʘʤʝʪʨʫ ʟʦʥ ʧʨʦʩʚʝʪʣʝʥʠʷ ʩʫʩʧʝʥʟʠʠ 

ʬʠʪʘʪʘ ʢʘʣʴʮʠʷ (ʩʤ. ʨʘʟʜʝʣ ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ). 
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ɼʣʷ ʵʣʝʢʪʨʦʬʦʨʝʪʠʯʝʩʢʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʬʠʪʘʟʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʬʝʨʤʝʥʪʥʳʡ ʧʨʝʧʘʨʘʪ, ʚʳʜʝʣʝʥʥʳʡ ʠʟ ʢʣʝʪʦʢ ʪʨʘʥʩʬʦʨʤʘʥʪʘ ˉ17. ʂʫʣʴʪʫʨʫ ʚʳʨʘʱʠʚʘʣʠ ʥʘ 

ʩʪʘʥʜʘʨʪʥʦʡ ʩʨʝʜʝ YPD ʚ ʪʝʯʝʥʠʝ 48 ʯʘʩʦʚ, ʬʝʨʤʝʥʪʥʳʡ ʧʨʝʧʘʨʘʪ ʧʦʣʫʯʘʣʠ ʧʫʪʝʤ 

ʨʘʟʨʫʰʝʥʠʷ ʢʣʝʪʦʢ ʪʨʘʥʩʬʦʨʤʘʥʪʦʚ ʞʠʜʢʠʤ ʘʟʦʪʦʤ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʝʤ 

ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʢʣʝʪʦʯʥʦʛʦ ʵʢʩʪʨʘʢʪʘ. ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʦʢʨʘʩʢʫ ʛʝʣʷ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʬʠʪʘʟʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʧʨʦʚʦʜʠʣʠ ʧʦ ʤʝʪʦʜʫ [8]. ʕʪʦʪ ʤʝʪʦʜ ʦʩʥʦʚʘʥ ʥʘ ʨʝʘʢʮʠʠ ʦʩʚʦʙʦʜʠʚʰʝʛʦʩʷ ʚ ʭʦʜʝ 

ʬʠʪʘʟʥʦʡ ʨʝʘʢʮʠʠ Pi ʩ ʭʣʦʨʠʜʦʤ ʢʦʙʘʣʴʪʘ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʦʙʨʘʙʦʪʢʦʡ ʩʤʝʩʴʶ ʤʦʣʠʙʜʘʪʘ ʠ 

ʚʘʥʘʜʘʪʘ ʘʤʤʦʥʠʷ. ʇʨʠʩʫʪʩʪʚʠʝ ʙʝʣʢʦʚ, ʦʙʣʘʜʘʶʱʠʭ ʬʠʪʘʟʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, 

ʚʠʟʫʘʣʠʟʠʨʫʝʪʩʷ ʧʨʠ ʧʨʦʷʚʣʝʥʠʠ ʦʢʨʘʩʢʠ ʧʦʣʫʯʝʥʥʦʛʦ ʭʣʦʨʠʜʘ ʛʝʢʩʘʘʤʤʠʥʢʦʙʘʣʴʪʘ 

(ὅέὔὌ ὅὰ), ʚʦʜʥʳʡ ʨʘʩʪʚʦʨ ʢʦʪʦʨʦʛʦ ʠʤʝʝʪ ʨʦʟʦʚʘʪʳʡ ʦʪʪʝʥʦʢ. ʇʨʠ ʵʪʦʤ ʣʦʢʘʣʠʟʘʮʠʶ 

ʬʝʨʤʝʥʪʘ ʦʧʨʝʜʝʣʷʶʪ ʧʦ ʧʦʣʦʞʝʥʠʶ ʙʝʩʮʚʝʪʥʦʡ ʟʦʥʳ ʥʘ ʬʦʥʝ ʥʝʧʨʦʟʨʘʯʥʦʛʦ ʛʝʣʷ, ʢʦʪʦʨʘʷ 

ʦʙʫʩʣʦʚʣʝʥʘ ʦʙʨʘʟʦʚʘʥʠʝʤ ʥʝʨʘʩʪʚʦʨʠʤʳʭ ʬʦʩʬʘʪʦʚ ʢʦʙʘʣʴʪʘ. ʆʜʥʘʢʦ, ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ 

ʢʣʘʩʩʠʯʝʩʢʦʡ ʤʝʪʦʜʠʢʠ ʟʦʥʘ ʣʦʢʘʣʠʟʘʮʠʠ ʬʠʪʘʟʳ ʦʢʘʟʳʚʘʣʘʩʴ ʧʣʦʭʦ ʨʘʟʣʠʯʠʤʘ ʚʩʣʝʜʩʪʚʠʝ 

ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʢʦʥʪʨʘʩʪʥʦʩʪʠ. ʅʘ ʈʠʩʫʥʢʝ 3. ɸ ʥʘʙʣʶʜʘʝʪʩʷ ʩʣʘʙʦʚʳʨʘʞʝʥʥʘʷ ʙʝʩʮʚʝʪʥʘʷ 

ʟʦʥʘ ʥʘ ʙʣʝʜʥʦïʨʦʟʦʚʦʤ ʬʦʥʝ. ʄʝʪʦʜʠʢʘ ʙʳʣʘ ʦʧʪʠʤʠʟʠʨʦʚʘʥʘ ʟʘ ʩʯʝʪ ʚʥʝʩʝʥʠʷ ʚ 

ʨʝʘʢʮʠʦʥʥʫʶ ʩʨʝʜʫ ʩʦʣʠ ʢʦʙʘʣʴʪʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʦʣʠ ʢʦʙʘʣʴʪʘ ʩ ʛʠʜʨʦʢʩʠʜʦʤ 

ʘʤʤʦʥʠʷ ʦʙʨʘʟʦʚʳʚʘʣʩʷ ʛʠʜʨʦʢʩʠʜ ʢʦʙʘʣʴʪʘ, ʢʦʪʦʨʳʡ ʦʢʨʘʰʠʚʘʣ ʛʝʣʴ ʚ ʩʠʥʝïʟʝʣʝʥʳʡ ʮʚʝʪ 

(ʈʠʩʫʥʦʢ 3. ɹ). ɿʦʥʘ, ʛʜʝ ʦʙʨʘʟʦʚʳʚʘʣʩʷ ʬʦʩʬʘʪ, ʧʨʦʷʚʣʷʣʘʩʴ ʚ ʚʠʜʝ ʙʝʩʮʚʝʪʥʦʛʦ ʧʷʪʥʘ, ʯʪʦ 

ʙʳʣʦ ʦʙʫʩʣʦʚʣʝʥʦ ʦʙʨʘʟʦʚʘʥʠʝʤ ʥʝʨʘʩʪʚʦʨʠʤʦʛʦ ʢʦʤʧʣʝʢʩʘ ʬʦʩʬʘʪʘ ʢʦʙʘʣʴʪʘ. ɺʘʨʴʠʨʫʷ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ, ʪʝʤʧʝʨʘʪʫʨʫ ʧʨʦʷʚʣʝʥʠʷ ʠ ʢʦʥʮʝʥʪʨʘʮʠʶ ʨʘʩʪʚʦʨʘ 

ʦʙʨʘʙʦʪʢʠ, ʫʜʘʣʦʩʴ ʫʩʠʣʠʪʴ ʢʦʥʪʨʘʩʪʥʦʩʪʴ ʟʦʥʳ ʬʠʪʘʟʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʧʦʣʫʯʠʪʴ ʩʠʥʝï

ʟʝʣʝʥʫʶ ʦʢʨʘʩʢʫ ʛʝʣʷ ʩ ʯʝʪʢʦ ʨʘʟʣʠʯʠʤʦʡ ʟʦʥʦʡ ʣʦʢʘʣʠʟʘʮʠʠ ʬʠʪʘʟʳ. (ʈʠʩʫʥʦʢ 3. ɹ). 

ʅʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʙʳʣ ʜʦʩʪʠʛʥʫʪ ʚʦ ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ ʛʝʣʷ ʧʨʠ ʢʦʤʥʘʪʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʝ ʚ ʪʝʯʝʥʠʝ 2 ʯʘʩʦʚ, ʩ ʚʠʟʫʘʣʴʥʳʤ ʢʦʥʪʨʦʣʝʤ ʭʦʜʘ ʨʝʘʢʮʠʠ. 

 

 
 

ʈʠʩʫʥʦʢ 3. ʕʣʝʢʪʨʦʬʦʨʝʪʠʯʝʩʢʠʡ ʧʨʦʬʠʣʴ ʬʠʪʘʟʳ ʚ ʇɸɸɻ. ɸ ð ʧʨʦʷʚʣʝʥʠʝ ʦʢʨʘʩʢʠ ʧʨʠ 

ʦʙʨʘʙʦʪʢʝ ʩʤʝʩʠ ʤʦʣʠʙʜʘʪʘ ʠ ʚʘʥʘʜʘʪʘ ʘʤʤʦʥʠʷ. ɹ ð ʧʨʦʷʚʣʝʥʠʝ ʦʢʨʘʩʢʠ ʧʨʠ ʦʙʨʘʙʦʪʢʝ 

ʛʠʜʨʦʢʩʠʜʦʤ ʘʤʤʦʥʠʷ. ʌʝʨʤʝʥʪʥʳʡ ʧʨʝʧʘʨʘʪ ʥʘʥʦʩʠʣʠ ʚ ʢʦʣʠʯʝʩʪʚʝ 40 ʤʢʣ ʥʘ ʦʜʠʥ ʪʨʝʢ, ʯʪʦ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ 30 ʤʢʛ ʙʝʣʢʘ. 

 

ʈʘʥʝʝ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʟʘʚʠʩʠʤʦʩʪʠ ʬʠʪʘʟʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʦʪ ʟʥʘʯʝʥʠʷ ʨʅ 

ʠʥʢʫʙʘʮʠʦʥʥʦʡ ʩʨʝʜʳ, ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʜʚʘ ʙʣʠʟʢʠʭ ʤʘʢʩʠʤʫʤʘ ʟʥʘʯʝʥʠʡ ʘʢʪʠʚʥʦʩʪʠ ʬʠʪʘʟʳ 

(ʧʨʠ ʨʅ 5,0 ʠ 7,0). ʅʘʣʠʯʠʝ ʦʜʥʦʡ ʟʦʥʳ ʧʨʦʩʚʝʪʣʝʥʠʷ ʥʘ ʵʣʝʢʪʨʦʬʦʨʝʛʨʘʤʤʝ, ʧʦʟʚʦʣʷʝʪ 

ʚʳʩʢʘʟʘʪʴ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʚʳʨʘʞʝʥʥʦʡ ʬʠʪʘʟʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʚ ʢʣʝʪʢʘʭ ʪʨʘʥʩʬʦʨʤʘʥʪʦʚ 

ʦʙʣʘʜʘʝʪ ʦʜʠʥ ʬʝʨʤʝʥʪ. 
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ʀʩʩʣʝʜʦʚʘʥʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʬʠʪʘʟʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ ʨʦʩʪʘ ʢʫʣʴʪʫʨʳ. ɼʣʷ 

ʦʪʦʙʨʘʥʥʳʭ ʪʨʘʥʩʬʦʨʤʘʥʪʦʚ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʠʭ ʨʦʩʪʘ ʥʘ ʩʪʘʥʜʘʨʪʥʦʡ 

ʞʠʜʢʦʡ ʩʨʝʜʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʣʙ ʕʨʣʝʥʤʝʡʝʨʘ ʠ ʧʦʩʪʨʦʝʥʳ ʢʨʠʚʳʝ ʨʦʩʪʘ ʩ ʨʘʩʯʝʪʦʤ 

ʫʜʝʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʨʦʩʪʘ (Õ), ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ ʚʳʭʦʜ ʚ ʩʪʘʮʠʦʥʘʨʥʫʶ ʬʘʟʫ ʨʦʩʪʘ ʥʘʙʣʶʜʘʣʩʷ 

ʯʝʨʝʟ 18 ʯʘʩʦʚ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ (ʈʠʩʫʥʦʢ 4). 

 

 
ʈʠʩʫʥʦʢ 4. ʂʨʠʚʳʝ ʨʦʩʪʘ ʢʫʣʴʪʫʨ ʪʨʘʥʩʬʦʨʤʘʥʪʦʚ Y. lipolytica PO1f ʚ ʧʨʦʮʝʩʩʝ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʥʘ ʩʨʝʜʝ YPD. ʆʧʪʠʯʝʩʢʫʶ ʧʣʦʪʥʦʩʪʴ ʩʫʩʧʝʥʟʠʠ ʦʧʨʝʜʝʣʷʣʠ ʧʨʠ l = 590 ʥʤ. 9; 10; 

11; 13 ʠ 17 ð ʥʦʤʝʨʘ ʪʨʘʥʩʬʦʨʤʘʥʪʦʚ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʪʨʝʭ ʥʝʟʘʚʠʩʠʤʳʭ ʦʧʨʝʜʝʣʝʥʠʡ. 

 

ʀʟ ʈʠʩʫʥʢʘ 4 ʚʠʜʥʦ, ʯʪʦ ʨʦʩʪ ʚʩʝʭ ʦʪʦʙʨʘʥʥʳʭ ʢʣʦʥʦʚ ʧʨʦʠʩʭʦʜʠʣ ʜʦʩʪʘʪʦʯʥʦ 

ʨʘʚʥʦʤʝʨʥʦ ʩ ʧʝʨʝʭʦʜʦʤ ʚ ʩʪʘʮʠʦʥʘʨʥʫʶ ʬʘʟʫ ʯʝʨʝʟ 16 ʯʘʩʦʚ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ. ʕʪʦ 

ʫʢʘʟʳʚʘʣʦ ʥʘ ʪʦ, ʯʪʦ ʚʚʝʜʝʥʠʝ ʧʣʘʟʤʠʜʳ pUV3-Op ʥʝ ʚʣʠʷʣʦ ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʧʦʣʫʯʝʥʥʳʭ 

ʪʨʘʥʩʬʦʨʤʘʥʪʦʚ. ɼʣʷ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʡ ʬʘʟʳ ʨʦʩʪʘ ʙʳʣʘ ʨʘʩʩʯʠʪʘʥʘ ʫʜʝʣʴʥʘʷ ʩʢʦʨʦʩʪʴ 

ʨʦʩʪʘ (Õ) ʠ ʚʨʝʤʷ ʫʜʚʦʝʥʠʷ ʢʣʝʪʦʯʥʦʡ ʤʘʩʩʳ (g), ʢʦʪʦʨʳʝ ʧʨʠʚʝʜʝʥʳ ʚ ʊʘʙʣʠʮʝ.  

 
ʊʘʙʣʠʮʘ.  

ʇɸʈɸʄɽʊʈʓ ʈʆʉʊɸ ʊʈɸʅʉʌʆʈʄɸʅʊʆɺ Y. LIPOLYTICA PO1F 

 

ʆʙʨʘʟʝʮ Õ, ʯ
ī1 

g, ʯ 
ɺʨʝʤʷ ʚʳʭʦʜʘ ʚ 

ʩʪʘʮʠʦʥʘʨʥʫʶ ʬʘʟʫ ʨʦʩʪʘ, ʯ 

ʊʨʘʥʩʬʦʨʤʘʥʪ ˉ9 0,50Ñ0,001 1,45Ñ0,05 16 

ʊʨʘʥʩʬʦʨʤʘʥʪ ˉ10 0,41Ñ0,02 1,74Ñ0,03 17 

ʊʨʘʥʩʬʦʨʤʘʥʪ ˉ11 0,43Ñ0,02 1,68Ñ0,06 16 

ʊʨʘʥʩʬʦʨʤʘʥʪ ˉ13 0,43Ñ0,01 1,69Ñ0,06 16 

ʊʨʘʥʩʬʦʨʤʘʥʪ ˉ17 0,55Ñ0,01 1,31Ñ0,05 18 

 

ʇʨʠʚʝʜʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʥʘʢʦʧʣʝʥʠʝ ʙʠʦʤʘʩʩʳ ʫ ʚʩʝʭ ʪʨʘʥʩʬʦʨʤʘʥʪʦʚ 

ʧʨʦʠʩʭʦʜʠʣʦ ʩ ʙʣʠʟʢʠʤʠ ʧʦ ʩʚʦʠʤ ʟʥʘʯʝʥʠʷʤʠ ʩʢʦʨʦʩʪʷʤʠ ʨʦʩʪʘ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʦ, ʧʦ-

ʚʠʜʠʤʦʤʫ, ʦ ʩʭʦʜʩʪʚʝ ʦʩʥʦʚʥʳʭ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʫʪʝʡ ʠ ʦʪʩʫʪʩʪʚʠʠ ʚʣʠʷʥʠʷ ʜʘʥʥʦʡ 

ʧʣʘʟʤʠʜʳ ʥʘ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ ʪʨʘʥʩʬʦʨʤʘʥʪʦʚ. ɼʘʣʝʝ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʠʟʤʝʥʝʥʠʷ ʬʠʪʘʟʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʪʨʘʥʩʬʦʨʤʘʥʪʦʚ ʥʘ ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ ʨʦʩʪʘ. ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ 

ʈʠʩʫʥʢʘ 4, ʚʳʭʦʜ ʚ ʩʪʘʮʠʦʥʘʨʥʫʶ ʩʪʘʜʠʶ ʫ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʢʫʣʴʪʫʨ ʥʘʙʣʶʜʘʣʩʷ ʯʝʨʝʟ 16 

ʯʘʩʦʚ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ. ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʘʢʪʠʚʥʦʩʪʠ ʬʠʪʘʟʳ ʦʪ ʚʨʝʤʝʥʠ ʠ ʩʪʘʜʠʠ ʨʦʩʪʘ, 
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ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʢ 24 ʯʘʩʘʤ ʨʦʩʪʘ ʥʘʙʣʶʜʘʣʦʩʴ ʥʝʢʦʪʦʨʦʝ ʩʥʠʞʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʫ ʚʩʝʭ 

ʪʨʘʥʩʬʦʨʤʘʥʪʦʚ (ʈʠʩʫʥʦʢ 5). ɺ ʭʦʜʝ ʜʘʣʴʥʝʡʰʝʛʦ ʨʦʩʪʘ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʧʦʚʳʰʝʥʠʝ ʬʠʪʘʟʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ, ʤʘʢʩʠʤʫʤ ʢʦʪʦʨʦʡ ʜʦʩʪʠʛʘʣʩʷ ʢ 48ï54 ʯʘʩʘʤ ʨʦʩʪʘ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʘʢʪʠʚʥʦʩʪʴ ʪʨʘʥʩʬʦʨʤʘʥʪʘ ˉ17 ʩʪʨʝʤʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʚ ʩʪʘʮʠʦʥʘʨʥʦʡ ʬʘʟʝ ʨʦʩʪʘ, ʚ 

ʪʦ ʚʨʝʤʷ ʢʘʢ ʘʢʪʠʚʥʦʩʪʴ ʜʨʫʛʠʭ ʦʙʨʘʟʮʦʚ ʙʳʣʘ ʩʫʱʝʩʪʚʝʥʥʦ ʥʠʞʝ. ɺʦʟʤʦʞʥʦ ʵʪʦ ʩʚʷʟʘʥʦ ʩ 

ʘʢʪʠʚʘʮʠʝʡ ʧʨʦʤʦʪʦʨʘ VDAC ʚ ʫʩʣʦʚʠʷʭ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʩʪʨʝʩʩʘ, ʚʳʟʳʚʘʝʤʦʛʦ ʠʩʯʝʨʧʘʥʠʝʤ 

ʦʩʥʦʚʥʳʭ ʩʫʙʩʪʨʘʪʦʚ. 

 

 
ʈʠʩʫʥʦʢ 5. ʀʟʤʝʥʝʥʠʝ ʬʠʪʘʟʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʪʨʘʥʩʬʦʨʤʘʥʪʦʚ ʚ ʧʨʦʮʝʩʩʝ ʨʦʩʪʘ ʢʫʣʴʪʫʨʳ ʥʘ 

ʩʨʝʜʝ YPD. 9; 10; 11; 13 ʠ 17 ð ʥʦʤʝʨʘ ʪʨʘʥʩʬʦʨʤʘʥʪʦʚ. ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʣʫʯʝʥʳ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʦʙʩʯʝʪʘ ʪʨʝʭ ʥʝʟʘʚʠʩʠʤʳʭ ʦʧʨʝʜʝʣʝʥʠʡ. ʉʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʧʦʢʘʟʘʥʦ ʜʣʷ ʢʘʞʜʦʛʦ 

ʚʘʨʠʘʥʪʘ. 

 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʬʠʪʘʟʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʨʠ ʨʦʩʪʝ ʪʨʘʥʩʬʦʨʤʘʥʪʦʚ ʥʘ ʨʘʩʪʠʪʝʣʴʥʳʭ 

ʩʫʙʩʪʨʘʪʘʭ. ʀʟʚʝʩʪʥʦ, ʯʪʦ Y. lipolytica ʩʧʦʩʦʙʥʘ ʨʘʩʪʠ ʥʘ ʩʘʤʳʭ ʨʘʟʣʠʯʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ 

ʩʫʙʩʪʨʘʪʘʭ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʢʦʨʤʦʚ ʜʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ. ɺ 

ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʙʳʣʘ ʧʨʦʚʝʨʝʥʘ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʪʨʘʥʩʬʦʨʤʘʥʪʦʚ ʨʘʩʪʠ ʥʘ 

ʥʠʟʢʦʩʦʨʪʥʳʭ ʩʫʙʩʪʨʘʪʘʭ: ʞʤʳʭʝ ʧʦʜʩʦʣʥʝʯʥʠʢʘ, ʜʨʦʙʣʝʥʦʡ ʢʫʢʫʨʫʟʝ, ʦʪʨʫʙʷʭ ʧʰʝʥʠʮʳ. 

ʅʘ ʈʠʩʫʥʢʝ 6 ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʠʢʨʦʬʦʪʦʛʨʘʬʠʠ ʢʣʝʪʦʢ ʪʨʘʥʩʬʦʨʤʘʥʪʦʚ ʠ ʠʩʭʦʜʥʦʛʦ 

ʰʪʘʤʤʘ Y. lipolytica, ʚʳʨʘʱʝʥʥʳʭ ʥʘ ʨʘʟʣʠʯʥʳʭ ʩʫʙʩʪʨʘʪʘʭ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʦʣʫʯʝʥʥʳʭ 

ʜʘʥʥʳʭ, ʤʦʨʬʦʣʦʛʠʷ Y. lipolytica ʥʝ ʧʨʝʪʝʨʧʝʚʘʣʘ ʟʥʘʯʠʪʝʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ. ʇʨʠ ʨʦʩʪʝ 

ʪʨʘʥʩʬʦʨʤʘʥʪʦʚ ʥʘ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʫʙʩʪʨʘʪʘʭ ʥʘʙʣʶʜʘʣʠʩʴ ʥʝʢʦʪʦʨʳʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ 

ʠʟʤʝʥʝʥʠʷ. ʈʦʩʪ ʥʘ ʩʨʝʜʝ, ʩʦʜʝʨʞʘʱʝʡ ʞʤʳʭ ʧʦʜʩʦʣʥʝʯʥʠʢʘ (2%), ʚʳʟʳʚʘʣ ʦʙʨʘʟʦʚʘʥʠʝ 

ʧʩʝʚʜʦʤʠʮʝʣʠʷ, ʘ ʧʨʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ ʥʘ ʜʨʫʛʠʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʫʙʩʪʨʘʪʘʭ (ʜʨʦʙʣʝʥʦʡ 

ʢʫʢʫʨʫʟʝ ʠ ʦʪʨʫʙʷʭ ʧʰʝʥʠʮʳ) ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʧʦʷʚʣʝʥʠʝ ʚʝʨʝʪʝʥʦʦʙʨʘʟʥʳʭ ʢʣʝʪʦʢ. 

ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʭʦʜʥʳʤ ʰʪʘʤʦʤ Y. lipolytica, ʢʦʣʠʯʝʩʪʚʦ ʢʣʝʪʦʢ ʪʨʘʥʩʬʦʨʤʘʥʪʦʚ ʚ 1 ʤʣ 

ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʞʠʜʢʦʩʪʠ ʙʳʣʦ ʚ 3ï4 ʨʘʟʘ ʤʝʥʴʰʝ (ʈʠʩʫʥʦʢ 6). 
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ʈʠʩʫʥʦʢ 6. ʄʠʢʨʦʬʦʪʦʛʨʘʬʠʠ ʢʣʝʪʦʢ ʪʨʘʥʩʬʦʨʤʘʥʪʦʚ ʠ ʠʩʭʦʜʥʦʛʦ ʰʪʘʤʤʘ Y. lipolytica ʧʨʠ 

ʨʦʩʪʝ ʥʘ ʨʘʟʣʠʯʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʫʙʩʪʨʘʪʘʭ: 1 ð ʪʨʘʥʩʬʦʨʤʘʥʪ ˉ10; 2 ð ʪʨʘʥʩʬʦʨʤʘʥʪ ˉ17; 3 ð 

ʠʩʭʦʜʥʳʡ ʰʪʘʤʤ Y. lipolytica. a ð ʞʤʳʭ ʧʦʜʩʦʣʥʝʯʥʠʢʘ; b ðʜʨʦʙʣʝʥʘʷ ʢʫʢʫʨʫʟʘ; ʩ ð ʧʰʝʥʠʯʥʳʝ 

ʦʪʨʫʙʠ. ɹʠʦʤʘʩʩʘ ʜʨʦʞʞʝʡ ʙʳʣʘ ʩʦʙʨʘʥʘ ʚ ʩʪʘʜʠʠ ʛʣʫʙʦʢʦʛʦ ʩʪʘʮʠʦʥʘʨʘ (48 ʯ ʢʫʣʴʪʠʚʠʚʨʦʚʘʥʠʷ), 

ʨʘʟʚʝʜʝʥʘ ʚ 10 ʨʘʟ ʠ ʧʦʜʚʝʨʛʥʫʪʘ ʤʠʢʨʦʩʢʦʧʠʨʦʚʘʥʠʶ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ³40. 

 

 

 
ʈʠʩʫʥʦʢ 7. ɼʠʥʘʤʠʢʢʘ ʥʘʢʦʧʣʝʥʠʷ ʙʠʦʤʘʩʩʳ ʢʣʝʪʦʢ ʧʨʠ ʨʦʩʪʝ ʥʘ ʩʨʝʜʘʭ ʩ ʨʘʟʣʠʯʥʳʤʠ 

ʨʘʩʪʠʪʝʣʴʥʳʤʠ ʩʫʙʩʪʨʘʪʘʤʠ: ɸ ð ʞʤʳʭ ʧʦʜʩʦʣʥʝʯʥʠʢʘ;ɹ ð ʜʨʦʙʣʝʥʘʷ ʢʫʢʫʨʫʟʘ. 9, 10, 17 ð ʥʦʤʝʨʘ 

ʪʨʘʥʩʬʦʨʤʘʥʪʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʷ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʠʩʭʦʜʥʳʡ ʰʪʘʤʤʤʘ Y. lipolytica. 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʈʠʩʫʥʢʘ 7, ʚʩʝ ʠʩʩʣʝʜʫʝʤʳʝ ʢʫʣʴʪʫʨʳ ʥʘ ʞʤʳʭʝ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʨʦʩʣʠ ʚ 2ï

3 ʨʘʟʘ ʣʫʯʰʝ, ʯʝʤ ʥʘ ʜʨʦʙʣʝʥʦʡ ʢʫʢʫʨʫʟʝ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʪʨʫʜʥʦʜʦʩʪʫʧʥʦʩʪʴʶ 

ʢʫʢʫʨʫʟʳ ʚ ʢʘʯʝʩʪʚʝ ʩʫʙʩʪʨʘʪʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʦʩʪ ʥʘ ʞʤʳʭʝ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʩʦʧʨʦʚʦʞʜʘʣʩʷ 

ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʥʘʢʦʧʣʝʥʠʷ ʙʠʦʤʘʩʩʳ ʢʣʝʪʦʢ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʙʦʛʘʱʝʥʠʝʤ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʤʠʢʨʦʙʥʳʤ ʙʝʣʢʦʤ, ʘ ʪʘʢʞʝ ʧʦʚʳʰʝʥʠʝʤ ʮʝʥʥʦʩʪʠ ʢʦʨʤʦʚ. 
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ɼʘʣʝʝ ʧʨʝʜʩʪʘʚʣʷʣʦʩʴ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʦʮʝʥʠʪʴ ʚʣʠʷʥʠʝ ʵʢʩʪʨʘʮʝʣʣʶʣʷʨʥʳʭ ʬʦʩʬʘʪʘʟ 

ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʬʦʩʬʘʪʦʚ ʚ ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʞʠʜʢʦʩʪʠ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʠʩʩʣʝʜʫʝʤʳʭ ʢʫʣʴʪʫʨ 

ʥʘ ʬʠʪʘʪïʩʦʜʝʨʞʘʱʠʭ ʩʨʝʜʘʭ. ʂʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʥʘ ʞʤʳʭʝ ʧʦʜʩʦʣʥʝʯʥʠʢʘ, 

ʜʨʦʙʣʝʥʦʡ ʢʫʢʫʨʫʟʝ ʠ ʦʪʨʫʙʷʭ ʧʰʝʥʠʮʳ. ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʦ ʥʘʢʦʧʣʝʥʠʠ 

ʬʦʩʬʘʪʦʚ ʚ ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʞʠʜʢʦʩʪʠ ʧʨʠ ʨʦʩʪʝ ʜʘʥʥʳʭ ʢʫʣʴʪʫʨ ʥʘ ʩʪʘʥʜʘʨʪʥʦʡ ʩʨʝʜʝ 

(ʈʠʩʫʥʦʢ 8). ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʨʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ ʥʘ ʬʠʪʘʪï

ʩʦʜʝʨʞʘʱʠʭ ʩʨʝʜʘʭ ʩʦʜʝʨʞʘʥʠʝ ʬʦʩʬʘʪʦʚ ʚ ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʞʠʜʢʦʩʪʠ ʫʚʝʣʠʯʠʚʘʣʦʩʴ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʢʘʯʝʩʪʚʝ ʩʫʙʩʪʨʘʪʘ ʞʤʳʭʘ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʠ ʦʪʨʫʙʝʡ ʧʰʝʥʠʮʳ, ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʪʘʥʜʘʨʪʥʦʡ ʩʨʝʜʦʡ (ʈʠʩʫʥʦʢ 8). ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʦ ʦʙ ʘʢʪʠʚʘʮʠʠ 

ʬʦʩʬʘʪʘʟ ʚ ʫʩʣʦʚʠʷʭ ʥʝʜʦʩʪʘʪʢʘ ʬʦʩʬʘʪʦʚ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ ʥʘ 

ʩʨʝʜʝ ʩʦ ʞʤʳʭʦʤ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʚ ʢʘʯʝʩʪʚʝ ʩʫʙʩʪʨʘʪʘ ʥʘʠʙʦʣʴʰʝʝ ʥʘʢʦʧʣʝʥʠʝ ʬʦʩʬʘʪʦʚ 

ʧʨʦʠʩʭʦʜʠʣʦ ʫ ʪʨʘʥʩʬʦʨʤʘʥʪʘ ˉ17. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʧʨʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ ʥʘ ʩʨʝʜʝ ʩ ʦʪʨʫʙʷʤʠ 

ʧʰʝʥʠʮʳ ʚ ʢʘʯʝʩʪʚʝ ʩʫʙʩʪʨʘʪʘ ʦʪʤʝʯʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ ʥʘʢʦʧʣʝʥʠʷ ʬʦʩʬʘʪʦʚ ʚ ʢʫʣʴʪʫʨʘʣʴʥʦʡ 

ʞʠʜʢʦʩʪʠ Y. lipolytica. ʅʠʟʢʠʡ ʫʨʦʚʝʥʴ ʥʘʢʦʧʣʝʥʠʷ ʬʦʩʬʘʪʦʚ ʧʨʠ ʨʦʩʪʝ ʥʘ ʩʨʝʜʝ ʩ ʜʨʦʙʣʝʥʦʡ 

ʢʫʢʫʨʫʟʦʡ ʩʦʛʣʘʩʦʚʘʣʩʷ ʩ ʧʦʢʘʟʘʥʥʳʤ ʨʘʥʝʝ ʥʠʟʢʠʤ ʥʘʢʦʧʣʝʥʠʝʤ ʙʠʦʤʘʩʩʳ ʥʘ ʵʪʦʤ 

ʩʫʙʩʪʨʘʪʝ (ʈʠʩʫʥʦʢ 7. ɹ). 

 

 
ʈʠʩʫʥʦʢ 8. ʉʦʜʝʨʞʘʥʠʝ Pi ʚ ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʞʠʜʢʦʩʪʠ ʧʨʠ ʨʦʩʪʝ ʪʨʘʥʩʬʦʨʤʘʥʪʦʚ ʠ ʠʩʭʦʜʥʦʛʦ 

ʰʪʘʤʤʘ Y. lipolytica ʥʘ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʫʙʩʪʨʘʪʘʭ (ʩʪʘʜʠʷ ʛʣʫʙʦʢʦʛʦ ʩʪʘʮʠʦʥʘʨʘ, ʚʨʝʤʷ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ 48 ʯ). 10; 17 ð ʥʦʤʝʨʘ ʪʨʘʥʩʬʦʨʤʘʥʪʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʦʮʝʥʢʫ 

ʩʦʜʝʨʞʘʥʠʷ ʬʦʩʬʘʪʦʚ ʚ ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʞʠʜʢʦʩʪʠ ʧʨʠ ʨʦʩʪʝ ʥʘ ʩʪʘʥʜʘʨʪʥʦʡ ʩʨʝʜʝ (ʚʨʝʤʷ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ 48 ʯ). 

 

ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʘʢʪʠʚʥʦʩʪʠ ʵʢʩʪʨʘʮʝʣʣʶʣʘʟʥʳʭ 

ʬʦʩʬʘʪʘʟ ʪʨʘʥʩʬʦʨʤʘʥʪʦʚ Y. lipolytica (ʈʠʩʫʥʦʢ 9) ɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʬʠʪʘʟʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʫ 

ʪʨʘʥʩʬʦʨʤʘʥʪʦʚ ʥʘʙʣʶʜʘʣʩʷ ʧʨʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ ʥʘ ʩʪʘʥʜʘʨʪʥʦʡ ʩʨʝʜʝ. ʅʝʩʢʦʣʴʢʦ 

ʤʝʥʴʰʠʡ ʫʨʦʚʝʥʴ ʬʠʪʘʟʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʨʦʷʚʣʷʣʩʷ ʥʘ ʩʨʝʜʘʭ ʩ ʨʘʩʪʠʪʝʣʴʥʳʤ ʩʳʨʴʝʤ ʚ 

ʢʘʯʝʩʪʚʝ ʩʫʙʩʪʨʘʪʘ. ʅʘ ʚʩʝʭ ʠʩʧʳʪʘʥʥʳʭ ʩʨʝʜʘʭ ʫʨʦʚʝʥʴ ʬʠʪʘʟʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʫ 

ʪʨʘʥʩʬʦʨʤʘʥʪʘ ˉ17 ʙʳʣ ʚ 2 ʨʘʟʘ ʚʳʰʝ. ʌʠʪʘʟʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʠʩʭʦʜʥʦʛʦ ʰʪʘʤʤʘ Y. lipolytica 

ʙʳʣʘ ʥʘʠʤʝʥʴʰʝʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʟʤʝʥʷʣʘʩʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʫʙʩʪʨʘʪʘ. 
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ʈʠʩʫʥʦʢ 9. ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʬʠʪʘʟʳ ʚ 1 ʤʣ ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʞʠʜʢʦʩʪʠ ʧʨʠ ʨʦʩʪʝ 

ʪʨʘʥʩʬʦʨʤʘʥʪʦʚ ʠ ʠʩʭʦʜʥʦʛʦ ʰʪʘʤʤʘ Y.lipolytica ʥʘ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʫʙʩʪʨʘʪʘʭ. 10; 17 ð ʥʦʤʝʨʘ 

ʪʨʘʥʩʬʦʨʤʘʥʪʦʚ. ɼʣʷ ʢʦʥʪʨʦʣʷ ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʧʦ ʬʠʪʘʟʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʨʠ ʨʦʩʪʝ ʥʘ ʩʪʘʥʜʘʨʪʥʦʡ 

ʩʨʝʜʝ (ʩʪʘʜʠʷ ʛʣʫʙʦʢʦʛʦ ʩʪʘʮʠʦʥʘʨʘ, ʚʨʝʤʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ 48 ʯ). 

 

ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʥʘʢʦʧʣʝʥʠʷ Pi ʚ ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʞʠʜʢʦʩʪʠ 

ʧʨʠ ʨʦʩʪʝ ʥʘ ʩʪʘʥʜʘʨʪʥʦʡ ʩʨʝʜʝ ʦʙʫʩʣʦʚʣʝʥ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʴʶ ʧʨʠʨʦʩʪʘ ʙʠʦʤʘʩʩʳ ʠ 

ʨʘʩʭʦʜʦʤ ʦʙʨʘʟʦʚʘʚʰʝʛʦʩʷ Pi ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʠ ʢʫʣʴʪʫʨʳ. ʅʠʟʢʦʝ ʩʦʜʝʨʞʘʥʠʝ Pi ʚ 

ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʞʠʜʢʦʩʪʠ ʪʨʘʥʩʬʦʨʤʘʥʪʦʚ ʠ ʜʠʢʦʛʦ ʰʪʘʤʤʘ Y. lipolytica, ʚʳʨʘʱʠʚʘʝʤʳʭ ʥʘ 

ʩʨʝʜʘʭ, ʩʦʜʝʨʞʘʱʠʭ ʜʨʦʙʣʝʥʫʶ ʢʫʢʫʨʫʟʫ ʚ ʢʘʯʝʩʪʚʝ ʩʫʙʩʪʨʘʪʘ, ʥʘʙʣʶʜʘʣʦʩʴ ʥʝʩʤʦʪʨʷ ʥʘ 

ʥʘʣʠʯʠʝ ʚʳʨʘʞʝʥʥʦʡ ʬʠʪʘʟʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʕʪʦ ʤʦʞʥʦ ʩʚʷʟʘʪʴ ʩ ʥʘʣʠʯʠʝʤ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ, 

ʦʢʘʟʳʚʘʶʱʠʭ ʠʥʛʠʙʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ʥʘ ʨʦʩʪ ʢʫʣʴʪʫʨʳ. 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʜʘʥʥʳʝ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʥʘʣʠʯʠʝ ʵʢʩʪʨʘʮʝʣʣʶʣʷʨʥʦʡ ʬʠʪʘʟʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʞʠʜʢʦʩʪʠ ʢʘʢ ʫ ʪʨʘʥʩʬʦʨʤʘʥʪʦʚ, ʪʘʢ ʠ ʫ ʠʩʭʦʜʥʦʛʦ ʰʪʘʤʤʘ Y. 

lipolytica, ʧʨʠʯʝʤ ʥʘʠʙʦʣʴʰʫʶ ʬʠʪʘʟʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʨʦʷʚʣʷʣ ʪʨʘʥʩʬʦʨʤʘʥʪ ̄17. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʪʨʘʥʩʬʦʨʤʘʥʪʦʚ, ʵʢʩʧʨʝʩʩʠʨʦʚʘʥʥʳʭ ʧʣʘʟʤʠʜʦʡ pUV3-Op, ʥʘ 

ʬʠʪʘʪïʩʦʜʝʨʞʘʱʠʭ ʩʫʙʩʪʨʘʪʘʭ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝʤ ʚʥʫʪʨʠʢʣʝʪʦʯʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ 

ʩʚʦʙʦʜʥʳʭ Pi ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʭʦʜʥʳʤ ʰʪʘʤʤʦʤ Y. lipolytica. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ 

ʨʦʩʪʝ ʥʘ ʞʤʳʭʝ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʵʪʦʪ ʵʬʬʝʢʪ ʧʨʦʷʚʣʷʣʩʷ ʫ ʦʙʦʠʭ ʪʨʘʥʩʬʦʨʤʘʥʪʦʚ, ʪʦʛʜʘ ʢʘʢ 

ʧʨʠ ʨʦʩʪʝ ʥʘ ʜʨʦʙʣʝʥʦʡ ʢʫʢʫʨʫʟʝ ð ʪʦʣʴʢʦ ʫ ʪʨʘʥʩʬʦʨʤʘʥʪʘ ˉ10. ɺʦʟʤʦʞʥʦ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ 

ʨʘʟʣʠʯʥʦʡ ʣʦʢʘʣʠʟʘʮʠʝʡ ʧʣʘʟʤʠʜʳ ʚ ʛʝʥʦʤʝ. ʋʯʠʪʳʚʘʷ ʚʳʰʝʧʨʠʚʝʜʝʥʥʳʝ ʜʘʥʥʳʝ, ʦʯʝʚʠʜʥʦ, 

ʯʪʦ ʥʘʠʙʦʣʴʰʘʷ ʬʠʪʘʟʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʦʣʫʯʝʥʘ ʜʣʷ ʪʨʘʥʩʬʦʨʤʘʥʪʘ ˉ17 ʧʨʠ ʝʛʦ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ ʥʘ ʞʤʳʭʝ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʚ ʪʝʯʝʥʠʝ 48 ʯʘʩʦʚ.  

 

ɿʘʢʣʶʯʝʥʠʝ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʨʘʙʦʪʝ ʙʳʣʘ ʧʨʦʠʟʚʝʜʝʥʘ ʩʝʣʝʢʮʠʷ ʰʪʘʤʤʦʚï

ʪʨʘʥʩʬʦʨʤʘʥʪʦʚ ʧʦʣʠʵʢʩʪʨʦʤʦʬʠʣʴʥʳʭ ʜʨʦʞʞʝʡ Y. lipolytica, ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʧʣʘʟʤʠʜʦʡ 

pUV3-Op ʩ ʛʝʥʦʤ ʠʥʢʘʧʩʫʣʠʨʦʚʘʥʥʦʡ ʬʠʪʘʟʳ ʠʟ O. proteus, ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʤʦʪʦʨʘ ʚ ʢʦʪʦʨʦʡ 

ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʛʝʥ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʦʛʦ ʧʦʨʠʥʘ VDAC. ʇʦʣʫʯʝʥʥʳʝ ʪʨʘʥʩʬʦʨʤʘʥʪʳ ʙʳʣʠ 

ʧʨʦʚʝʨʝʥʳ ʥʘ ʥʘʣʠʯʠʝ ʬʠʪʘʟʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʢʣʦʥʳ, ʢʦʪʦʨʳʝ ʧʦʢʘʟʘʣʠ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʡ 

ʫʨʦʚʝʥʴ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʂʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʪʨʘʥʩʬʦʨʤʘʥʪʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʚʚʝʜʝʥʠʝ ʧʣʘʟʤʠʜʳ 

pUV3-Op ʥʝ ʚʣʠʷʣʦ ʥʘ ʧʘʨʘʤʝʪʨʳ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʝ ʪʨʘʥʩʬʦʨʤʘʥʪʦʚ. ɹʳʣ ʠʩʩʣʝʜʦʚʘʥ ʨʦʩʪ 

ʪʨʘʥʩʬʦʨʤʘʥʪʦʚ ʥʘ ʤʠʥʠʤʘʣʴʥʦʡ ʩʨʝʜʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʘʣʦʮʝʥʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ 

ʚ ʢʘʯʝʩʪʚʝ ʝʜʠʥʩʪʚʝʥʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʬʦʩʬʘʪʦʚ. ɺ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ 
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ʥʘʢʦʧʣʝʥʠʝ ʙʠʦʤʘʩʩʳ, ʬʠʪʘʟʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʠ ʤʦʨʬʦʣʦʛʠʷ ʪʨʘʥʩʬʦʨʤʘʥʪʦʚ ʜʨʦʞʞʝʡ Y. 

lipolytica. ʈʦʩʪ ʥʘ ʩʨʝʜʝ ʩ ʩʫʙʩʪʨʘʪʦʤ ʚ ʚʠʜʝ ʞʤʳʭʘ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʩʦʧʨʦʚʦʞʜʘʣʩʷ ʚʳʩʦʢʠʤ 

ʫʨʦʚʥʝʤ ʬʠʪʘʟʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʥʘʢʦʧʣʝʥʠʝʤ ʙʠʦʤʘʩʩʳ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʥʘ ʩʨʝʜʝ, ʩʦʜʝʨʞʘʱʝʡ ʜʨʦʙʣʝʥʫʶ ʢʫʢʫʨʫʟʫ ʚ ʢʘʯʝʩʪʚʝ ʩʫʙʩʪʨʘʪʘ, 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʙʠʦʤʘʩʩʳ ʙʳʣʘ ʥʝ ʪʘʢʦʡ ʚʳʩʦʢʦʡ, ʘ ʫʨʦʚʝʥʴ ʘʢʪʠʚʥʦʩʪʠ ʬʠʪʘʟʳ ʟʥʘʯʠʪʝʣʴʥʦ ʥʝ 

ʦʪʣʠʯʘʣʩʷ ʦʪ ʘʢʪʠʚʥʦʩʪʠ ʧʨʠ ʨʦʩʪʝ ʚ ʩʨʝʜʝ ʩʦ ʞʤʳʭʦʤ ʧʦʜʩʦʣʥʝʯʥʠʢʘ. ʇʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ 

ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʪʨʫʜʥʦʜʦʩʪʫʧʥʦʩʪʠ ʜʨʦʙʣʝʥʦʡ ʢʫʢʫʨʫʟʳ ʚ ʢʘʯʝʩʪʚʝ 

ʩʫʙʩʪʨʘʪʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʦʤ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʧʨʦʜʫʮʝʥʪʘ 

ʨʝʢʦʤʙʠʥʘʥʪʥʦʡ ʠʥʢʘʧʩʫʣʠʨʦʚʘʥʥʦʡ ʬʠʪʘʟʳ ʠʟ O. proteus ʥʘ ʦʩʥʦʚʝ ʜʨʦʞʞʝʡ Y. lipolytica, 

ʩʧʦʩʦʙʥʦʛʦ ʢ ʬʝʨʤʝʥʪʘʮʠʠ ʤʘʣʦʮʝʥʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ 

ʬʦʩʬʘʪʦʚ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʷʪʴʩʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ ʜʣʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ. 
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ɸʥʥʦʪʘʮʠʷ. ɼʘʥʥʳʝ ʧʦ ʜʠʥʘʤʠʢʝ ʨʘʟʤʥʦʞʝʥʠʷ Beroe ovata in situ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʦʙʠʣʠʷ ʝʛʦ ʧʠʱʠ ð Mnemiopsis leidyi, ʧʦʣʫʯʝʥʳ ʚʧʝʨʚʳʝ ʜʣʷ ʏʝʨʥʦʛʦ ʤʦʨʷ. ʀ ʧʣʦʜʦʚʠʪʦʩʪʴ 

ʚʟʨʦʩʣʳʭ Beroe, ʠ ʨʦʩʪ ʝʛʦ ʣʠʯʠʥʦʢ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʪ̫ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʧʦʪʨʝʙʣʝʥʥʦʡ ʧʠʱʠ. 

ʀʩʩʣʝʜʦʚʘʥʘ ʩʢʦʨʦʩʪʴ ʨʘʟʤʥʦʞʝʥʠʷ B. ovata, ʨʘʟʚʠʪʠʝ ʷʠʮ ʠ ʨʦʩʪ ʣʠʯʠʥʦʢ ʚ ʧʝʨʚʳʝ ʜʥʠ 

ʞʠʟʥʠ. ʋʩʪʘʥʦʚʣʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʩʫʪʦʯʥʦʡ ʜʠʥʘʤʠʢʠ ʧʨʦʜʫʢʮʠʠ ʷʠʮ, ʩʢʦʨʦʩʪʠ ʠʭ ʨʘʟʚʠʪʠʷ, ʘ 

ʪʘʢʞʝ ʩʢʦʨʦʩʪʠ ʨʦʩʪʘ ʣʠʯʠʥʦʢ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʩʨʝʜʳ. ʆʙʩʫʞʜʘʶʪʩʷ ʤʝʭʘʥʠʟʤʳ, ʙʣʘʛʦʜʘʨʷ 

ʢʦʪʦʨʳʤ B. ovata ʫʜʘʝʪʩʷ ʚ ʢʨʘʪʢʠʝ ʩʨʦʢʠ ʜʦʩʪʠʯʴ ʨʝʧʨʦʜʫʢʮʠʦʥʥʦʛʦ ʫʩʧʝʭʘ. 

 

Abstract. Data on the dynamics of reproduction of Beroe ovata in situ, depending on 

the abundance of its food ð Mnemiopsis leidyi ð were obtained for the first time for the Black 

Sea. As the fertility of adult B. ovata as the growth of its larvae directly depend on the amount of 

food consumed. The reproduction rate of B. ovata, the development of eggs and the growth of 

larvae in the first days of life were studied. The dependence of the daily dynamics of egg 

production, the rate of their development, and the growth rate of larvae depend on the water 

temperature. The mechanisms by which B. ovata succeeds in achieving reproductive success in 

a short time are discussed.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʏʝʨʥʦʝ ʤʦʨʝ, ʛʨʝʙʥʝʚʠʢʠ, ʨʝʧʨʦʜʫʢʮʠʷ, ʩʨʝʜʘ ʦʙʠʪʘʥʠʷ, ʪʝʤʧʝʨʘʪʫʨʘ. 

 

Keywords: Black Sea, Ctenophores, reproduction, habitat, temperature. 

 

ɺʩʝʣʝʥʠʝ Mnemiopsis leidyi (A. Agassiz, 1865) ʠʟ ɸʪʣʘʥʪʠʯʝʩʢʦʛʦ ʦʢʝʘʥʘ ʚʤʝʩʪʝ ʩ 

ʙʘʣʣʘʩʪʥʳʤʠ ʚʦʜʘʤʠ ʩʫʜʦʚ ʚ ʢʦʥʮʝ 80-ʭ ʛʛ. ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ, ʷʚʠʣʦʩʴ ʥʘʩʪʦʷʱʝʡ 

ʢʘʪʘʩʪʨʦʬʦʡ ʜʣʷ ʏʝʨʥʦʛʦ ʤʦʨʷ [1ï3]. ʄʘʩʩʦʚʦʝ ʨʘʟʤʥʦʞʝʥʠʝ ʵʪʦʛʦ ʧʣʘʥʢʪʦʥʦʬʘʛʘ ʚʳʟʚʘʣʦ 

ʩʝʨʴʝʟʥʳʝ ʥʘʨʫʰʝʥʠʷ ʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʧʝʣʘʛʠʯʝʩʢʦʡ ʵʢʦʩʠʩʪʝʤʳ ʏʝʨʥʦʛʦ ʤʦʨʷ. ʈʝʟʢʦ 

ʩʦʢʨʘʪʠʣʩʷ ʯʠʩʣʝʥʥʳʡ ʠ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʟʦʦʧʣʘʥʢʪʦʥʘ ʠ ʧʣʘʥʢʪʦʥʦʷʜʥʳʭ ʨʳʙ [4ï5]. 

ʉʧʝʮʠʬʠʯʝʩʢʠʡ ʝʩʪʝʩʪʚʝʥʥʳʡ ʧʦʪʨʝʙʠʪʝʣʴ ʤʥʝʤʠʦʧʩʠʩʘ ð ʛʨʝʙʥʝʚʠʢ Beroe ovata 

Mayer ʠʟ ʦʪʨʷʜʘ Beroida, ʦʙʠʪʘʶʱʠʡ ʫ ʘʪʣʘʥʪʠʯʝʩʢʦʛʦ ʧʦʙʝʨʝʞʴʷ ɸʤʝʨʠʢʠ, ʧʨʦʥʠʢ ʚ 

ʯʝʨʥʦʤʦʨʩʢʠʝ ʚʦʜʳ, ʛʜʝ ʚʧʝʨʚʳʝ ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʚ 1997 ʛ. [6ï7]. ʈʘʟʣʠʯʥʳʤʠ ʘʚʪʦʨʘʤʠ 
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ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ, ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʝʩʩ ʤʥʝʤʠʦʧʩʠʩʘ ʥʘ ʢʦʨʤʦʚʦʡ ʟʦʦʧʣʘʥʢʪʦʥ ʟʥʘʯʠʪʝʣʴʥʦ 

ʩʥʠʟʠʣʩʷ [2, 8].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʩʝʩʪʦʨʦʥʥʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʵʪʠʭ ʜʚʫʭ ʚʠʜʦʚ ʛʨʝʙʥʝʚʠʢʦʚïʚʩʝʣʝʥʮʝʚ, 

ʢʦʥʪʨʦʣʠʨʫʶʱʠʭ ʢʦʨʤʦʚʫʶ ʙʘʟʫ ʧʨʦʤʳʩʣʦʚʳʭ ʨʳʙ, ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʘʢʪʫʘʣʴʥʳʭ 

ʟʘʜʘʯ ʩʦʚʨʝʤʝʥʥʦʡ ʵʢʦʣʦʛʠʠ ʏʝʨʥʦʛʦ ʤʦʨʷ.  

ʄʦʨʬʦʣʦʛʠʷ ʠ ʩʠʩʪʝʤʘʪʠʢʘ ʨʦʜʦʚ Mnemiopsis ʠ Beroe ʠʟʫʯʝʥʘ ʜʦʚʦʣʴʥʦ ʧʦʜʨʦʙʥʦ [9ï

10]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʤʠʨʦʚʦʡ ʥʘʫʢʝ ʩʦʙʨʘʥ ʟʥʘʯʠʪʝʣʴʥʳʡ ʤʘʪʝʨʠʘʣ ʥʘʙʣʶʜʝʥʠʡ ʟʘ 

ʜʠʥʘʤʠʢʦʡ ʠ ʯʠʩʣʝʥʥʦʩʪʴʶ ʛʨʝʙʥʝʚʠʢʦʚ [11ï13]. ɺ ʏʝʨʥʦʤ ʤʦʨʝ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʨʦʚʦʜʠʣʠʩʴ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʭ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʙʠʦʤʘʩʩʳ, ʭʦʪʷ ʧʦ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʨʘʙʦʪʳ 

ʥʦʩʠʣʠ ʦʪʨʳʚʦʯʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʧʨʝʜʧʨʠʥʠʤʘʣʠʩʴ ʚ ʨʘʟʣʠʯʥʳʭ ʪʦʯʢʘʭ ʤʦʨʷ [1, 14ï19]. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʨʘʟʣʠʯʘʶʪʩʷ ʦʯʝʥʴ ʩʠʣʴʥʦ, ʠ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʨʘʟʥʳʭ ʨʘʡʦʥʦʚ ʤʦʨʷ. 

ɼʘʞʝ ʫ ʦʜʥʦʛʦ ʦʪʜʝʣʴʥʦ ʚʟʷʪʦʛʦ ʘʚʪʦʨʘ ʠ ʜʣʷ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʨʘʡʦʥʘ ʤʦʨʷ ʜʘʥʥʳʝ ʨʘʟʥʳʭ 

ʣʝʪ ʟʘʯʘʩʪʫʶ ʦʢʘʟʳʚʘʶʪʩʷ ʧʨʦʪʠʚʦʨʝʯʠʚʳʤʠ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʤʝʞʩʝʟʦʥʥʳʝ ʨʘʟʣʠʯʠʷ ʤʦʛʫʪ 

ʙʳʪʴ ʚʝʩʴʤʘ ʚʝʣʠʢʠ, ʠ ʢʦʛʜʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʷʪʩʷ ʥʝʨʝʛʫʣʷʨʥʦ, ʩʚʷʟʥʫʶ ʢʘʨʪʠʥʫ 

ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʧʦʧʫʣʷʮʠʷʭ ʠʟʤʝʥʝʥʠʡ ʧʦʣʫʯʠʪʴ ʪʨʫʜʥʦ. ɺ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʚʳʚʦʜʳ ʯʘʩʪʦ 

ʥʦʩʷʪ ʪʦʣʴʢʦ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ. 

ɼʣʷ ʧʦʥʠʤʘʥʠʷ ʧʨʦʮʝʩʩʦʚ, ʨʝʘʣʴʥʦ ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʧʦʧʫʣʷʮʠʠ, ʥʝʦʙʭʦʜʠʤʦ 

ʠʩʩʣʝʜʦʚʘʪʴ ʝʝ ʥʘ ʫʨʦʚʥʝ ʦʪʜʝʣʴʥʳʭ ʠʥʜʠʚʠʜʦʚ, ʫʯʠʪʳʚʘʷ ʠʭ ʚʦʟʨʘʩʪ (ʨʘʟʤʝʨ) ʠ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ. ɽʩʣʠ ʜʣʷ M. leidyi ʦʩʥʦʚʥʳʝ ʚʦʧʨʦʩʳ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʨʦʩʪʘ 

ʧʦʧʫʣʷʮʠʡ: ʧʣʦʜʦʚʠʪʦʩʪʴ ʦʩʦʙʝʡ, ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʷʠʮ, ʧʠʪʘʥʠʝ ʠ ʨʦʩʪ ʤʦʣʦʜʠ ʙʳʣʠ 

ʠʩʩʣʝʜʦʚʘʥʳ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʥʝʩʢʦʣʴʢʠʤʠ ʘʚʪʦʨʘʤʠ [21ï25], ʪʦ ʵʪʠ ʘʩʧʝʢʪʳ 

ʙʠʦʣʦʛʠʠ B. ovata ʜʦ ʩʠʭ ʧʦʨ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʠ ʩʣʘʙʦ ʦʩʚʝʱʝʥʳ, ʢʘʢ ʚ 

ʦʪʝʯʝʩʪʚʝʥʥʦʡ, ʪʘʢ ʠ ʚ ʤʠʨʦʚʦʡ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ, ʟʘ ʥʝʩʢʦʣʴʢʠʤʠ ʠʩʢʣʶʯʝʥʠʷʤʠ [14, 26ï

28]. ɸ ʚʝʜʴ ʙʝʟ ʪʘʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʝʚʦʟʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʘʜʝʢʚʘʪʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ, 

ʩʦʙʩʪʚʝʥʥʦ, ʦ ʚʥʫʪʨʠʧʦʧʫʣʷʮʠʦʥʥʦʤ ʤʝʭʘʥʠʟʤʝ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ.  

ɺ ʨʘʙʦʪʘʭ ʍʦʨʦʰʠʣʦʚʘ [4], ʠ ɺʠʥʦʛʨʘʜʦʚʘ ʩ ʩʦʘʚʪʦʨʘʤʠ [15ï16] ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʉïɺ 

ʧʨʠʙʨʝʞʴʝ ʏʝʨʥʦʛʦ ʤʦʨʷ ʚ ʣʝʪʥʝïʦʩʝʥʥʠʡ ʧʝʨʠʦʜ ʯʠʩʣʝʥʥʦʩʪʴ M. leidyi ʜʦʩʪʠʛʘʝʪ 

ʤʘʢʩʠʤʘʣʴʥʳʭ ʚʝʣʠʯʠʥ ʟʘ ʩʯʝʪ ʧʦʷʚʣʝʥʠʷ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʤʦʣʦʜʠ, ʘ ʙʠʦʤʘʩʩʘ ʚ ʵʪʦʪ ʧʝʨʠʦʜ 

ʩʥʠʞʘʝʪʩʷ. ɽʩʣʠ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ ʙʠʦʤʘʩʩʘ ʚʘʨʴʠʨʫʝʪ ʚ ʧʨʝʜʝʣʘʭ 5ï20 ʛ/ʤ
3
, ʪʦ ʚ ʠʶʣʝïʘʚʛʫʩʪʝ 

ʦʥʘ ʩʥʠʞʘʝʪʩʷ ʜʦ 1ï2,5 ʛ/ʤ
3
. ɹʝʨʦʝ ʧʦʷʚʣʷʝʪʩʷ ʚ ʧʨʠʙʨʝʞʴʝ ʪʦʣʴʢʦ ʚ ʘʚʛʫʩʪʝ, ʪʦ ʝʩʪʴ ʚ ʪʦ 

ʚʨʝʤʷ, ʢʦʛʜʘ ʞʝʨʪʚʘ ʧʨʠʩʫʪʩʪʚʫʝʪ, ʥʦ ʙʠʦʤʘʩʩʘ ʝʝ ʚ 2ï8 ʨʘʟ ʥʠʞʝ, ʯʝʤ ʚ ʜʨʫʛʠʝ ʩʝʟʦʥʳ ʛʦʜʘ. 

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ, ʢʦʥʪʨʦʣʠʨʫʶʱʠʤ ʧʣʦʜʦʚʠʪʦʩʪʴ ʙʝʨʦʝ, ʢʘʢ ʙʳʣʦ 

ʧʦʢʘʟʘʥʦ ʨʘʥʝʝ ʚ ʨʘʙʦʪʝ ɸʨʘʰʢʝʚʠʯ c ʩʦʘʚʪ. [14], ʷʚʣʷʝʪʩʷ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʧʠʪʘʥʠʝ. 

ʈʘʟʤʥʦʞʝʥʠʝ ʛʨʝʙʥʝʚʠʢʦʚ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʦʙʠʣʠʷ ʧʠʱʠ. ʕʪʦʤʫ ʫʪʚʝʨʞʜʝʥʠʶ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʩʚʝʜʝʥʠʷ ʦ ʩʪʨʦʝʥʠʠ ʧʦʣʦʚʦʡ ʩʠʩʪʝʤʳ ʛʨʝʙʥʝʚʠʢʦʚ: ʛʝʨʤʠʥʘʪʠʚʥʳʝ ʩʪʨʫʢʪʫʨʳ 

ʚʳʩʪʠʣʘʶʪ ʧʠʱʝʚʘʨʠʪʝʣʴʥʳʝ ʢʘʥʘʣʳ, ʠ ʨʘʟʚʠʚʘʶʱʠʝʩʷ ʚ ʛʦʥʘʜʘʭ ʷʡʮʘ ʧʦʣʫʯʘʶʪ ʧʠʪʘʥʠʝ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʪ ʧʠʱʝʚʘʨʠʪʝʣʴʥʳʭ ʢʣʝʪʦʢ ʩʪʝʥʦʢ ʢʘʥʘʣʦʚ [23]. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʠ ʨʦʩʪ 

ʛʨʝʙʥʝʚʠʢʦʚ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʦʙʠʣʠʷ ʧʠʱʠ [29]. 

ʊʦ, ʯʪʦ B. ʦvata ð ʭʠʱʥʠʢ, ʦʙʣʠʛʘʪʥʦ ʧʠʪʘʶʱʠʡʩʷ ʛʨʝʙʥʝʚʠʢʘʤʠ ʠʟ ʦʪʨ. Lobata, ʢ 

ʢʦʪʦʨʦʤʫ ʦʪʥʦʩʠʪʩʷ ʠ M. leidyi, h ʠʨʦʢʦ ʠʟʚʝʩʪʥʦ [30ï31]. 

ʄʝʭʘʥʠʟʤ ʟʘʭʚʘʪʘ ʠ ʧʝʨʝʚʘʨʠʚʘʥʠʷ ʜʦʙʳʯʠ ʠʟʫʯʝʥ ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ. ʇʦʛʣʦʱʝʥʠʝ 

ʤʥʝʤʠʦʧʩʠʩʘ ʙʝʨʦʝ ʧʨʦʠʩʭʦʜʠʪ ʩʪʨʝʤʠʪʝʣʴʥʦ. ʈʦʪʦʚʦʝ ʦʪʚʝʨʩʪʠʝ ʭʠʱʥʠʢʘ ʩʧʦʩʦʙʥʦ 

ʨʘʩʪʷʛʠʚʘʪʴʩʷ ʥʝʠʤʦʚʝʨʥʦ ʙʳʩʪʨʦ ʠ ʰʠʨʦʢʦ, ʟʘʢʨʳʚʘʷʩʴ ʧʦʩʣʝ ʟʘʛʣʘʪʳʚʘʥʠʷ ʧʠʱʠ ʪʘʢ ʞʝ 

ʙʳʩʪʨʦ ʠ ʥʘʜʝʞʥʦ ʧʦ ʧʨʠʥʮʠʧʫ ʟʘʩʪʝʞʢʠïçʤʦʣʥʠʠè [32ï33]. ʇʠʱʘ ʧʝʨʝʚʘʨʠʚʘʝʪʩʷ ʦʪ 3 ʜʦ 8 

ʯʘʩʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʤʝʨʘ ʞʝʨʪʚʳ. ʉʣʠʰʢʦʤ ʢʨʫʧʥʘʷ ʜʣʷ ʟʘʛʣʘʪʳʚʘʥʠʷ ʮʝʣʠʢʦʤ 

ʜʦʙʳʯʘ ʨʘʩʯʣʝʥʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʤʘʢʨʦʮʠʣʠʝʚ, ʦʢʘʡʤʣʷʶʱʠʭ çʛʫʙʳè ʙʝʨʦʝ ʩ ʚʥʫʪʨʝʥʥʝʡ 
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ʩʪʦʨʦʥʳ [33]. ʄʘʢʩʠʤʘʣʴʥʳʡ ʩʫʪʦʯʥʳʡ ʨʘʮʠʦʥ ʙʝʨʦʝ ʚ ʦʧʳʪʝ ʜʦʩʪʠʛʘʣ 7 ʞʝʨʪʚ/ʵʢʟ ʩʫʪʢʠ ʠʣʠ 

ʜʦ 107% ʦʪ ʚʝʩʘ ʪʝʣʘ ʚ ʫʛʣʝʨʦʜʝ, ʧʨʠ ʫʩʣʦʚʠʠ ʚʳʩʦʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʞʝʨʪʚ ʚ ʩʨʝʜʝ [19].  

ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʣʠʯʠʥʢʠ ʭʠʱʥʠʢʘ ʪʘʢ ʞʝ ʧʠʪʘʶʪʩʷ ʣʦʙʘʪʥʳʤʠ ʢʪʝʥʦʬʦʨʘʤʠ 

ʠʣʠ ʠʭ ʣʠʯʠʥʢʘʤʠ. ʆʜʥʘʢʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʧʦʜʪʚʝʨʞʜʝʥʠʡ ʵʪʦʤʫ ʜʦ ʩʠʭ ʧʦʨ ʥʝʪ.  

ʇʦ ʩʚʝʜʝʥʠʷʤ ʂʘʤʰʠʣʦʚʘ [30], ʧʦʜʨʦʩʰʠʝ ʣʠʯʠʥʢʠ Beroe cucumis ʩʧʦʩʦʙʥʳ ʧʠʪʘʪʴʩʷ 

ʣʠʯʠʥʢʘʤʠ ʣʦʙʘʪʥʦʡ ʢʪʝʥʦʬʦʨʳ Bolinopsis infundibulum O. F. M¿ller. ʆʜʥʘʢʦ ʥʝʠʟʚʝʩʪʥʦ, 

ʚʝʨʥʦ ʣʠ ʪʘʢʦʝ ʫʪʚʝʨʞʜʝʥʠʝ ʚ ʦʪʥʦʰʝʥʠʠ B. ovatʘ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʥʳ ʣʠ ʦʥʠ ʧʠʪʘʪʴʩʷ 

ʚʟʨʦʩʣʳʤʠ M. leidyi. ɻʣʘʚʥʦʝ ʞʝ, ʦʩʪʘʝʪʩʷ ʥʝʠʟʚʝʩʪʥʳʤ ʩʧʝʢʪʨ ʧʠʪʘʥʠʷ ʩʘʤʳʭ ʤʝʣʢʠʭ 

ʣʠʯʠʥʦʢ Beroe.  

ɺ ʩʚʝʪʝ ʚʩʝʛʦ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʚʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ: ʝʩʣʠ ʨʦʩʪ ʠ ʧʣʦʜʦʚʠʪʦʩʪʴ ʙʝʨʦʝ 

ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʷʤʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʠʣʠʷ ʧʠʱʠ, ʧʦʯʝʤʫ ʞʝ ʦʥ ʧʨʠʩʪʫʧʘʝʪ ʢ ʨʘʟʤʥʦʞʝʥʠʶ 

ʠʤʝʥʥʦ ʚ ʪʦʪ ʩʝʟʦʥ, ʢʦʛʜʘ ʝʛʦ ʧʠʱʘ ð ʤʥʝʤʠʦʧʩʠʩ ð ʥʘʠʤʝʥʝʝ ʦʙʠʣʴʥʘ? 

ɼʨʫʛʠʤ ʬʘʢʪʦʨʦʤ ʩʨʝʜʳ, ʟʥʘʯʠʪʝʣʴʥʦ ʚʣʠʷʶʱʠʤ ʥʘ ʨʘʟʤʥʦʞʝʥʠʝ ʦʨʛʘʥʠʟʤʦʚ, ʠ 

ʛʨʝʙʥʝʚʠʢʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʷʚʣʷʝʪʩʷ ʪʝʤʧʝʨʘʪʫʨʘ. ʇʦ ʥʘʰʠʤ ʜʘʥʥʳʤ, 

ʧʣʦʜʦʚʠʪʦʩʪʴ ʤʥʝʤʠʦʧʩʠʩʘ ʚ ʏʝʨʥʦʤ ʤʦʨʝ ʜʦʩʪʠʛʘʝʪ ʧʠʢʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 15ï20 Áʉ [26ï27]. 

ʇʦ ʜʘʥʥʳʤ B. K. Sullivan, D. Van Keuren, M. Clancy (2001) ʧʦʧʫʣʷʮʠʷ Mnemiopsis leidyi ʚ 

ʙʫʭʪʝ ʅʘʨʘʛʘʥʩʝʪ (ʚʦʩʪʦʯʥʦʝ ʧʦʙʝʨʝʞʴʝ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʠ) ʜʦʩʪʠʛʣʘ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʯʠʩʣʝʥʥʦʩʪʠ ʚ 1999 ʛ. ʥʘ ʜʚʘ ʤʝʩʷʮʘ ʨʘʥʴʰʝ, ʯʝʤ ʚ 1971 ʛ., ʠ ʙʳʣʘ ʚ 2ï3 ʨʘʟʘ ʦʙʠʣʴʥʝʝ [13]. 

ɸʚʪʦʨʳ ʩʚʷʟʳʚʘʶʪ ʵʪʦ ʩ ʧʦʪʝʧʣʝʥʠʝʤ ʚʦʜʳ, ʢʦʪʦʨʦʝ ʥʘʙʣʶʜʘʣʦʩʴ ʧʦʩʣʝʜʥʠʝ 50 ʣʝʪ. ʍʫʥ 

(Chun, 1892, ʮʠʪʠʨʦʚʘʥʦ ʧʦ [23]) ʧʦʣʘʛʘʣ, ʯʪʦ ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʨʘʟʚʠʪʠʝ 

ʣʠʯʠʥʦʯʥʳʭ ʛʦʥʘʜ, ʧʦʩʢʦʣʴʢʫ ʧʦʣʦʚʦʟʨʝʣʳʝ ʣʠʯʠʥʢʠ ʙʳʣʠ ʩʦʙʨʘʥʳ ʨʘʥʥʠʤ ʣʝʪʦʤ ʚʩʢʦʨʝ 

ʧʦʩʣʝ ʧʦʪʝʧʣʝʥʠʷ ʚʦʜʳ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʨʘʙʦʪ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʭ ʵʪʫ ʛʠʧʦʪʝʟʫ, ʥʝ 

ʧʨʦʚʦʜʠʣʠ.  

ɼʣʷ ʚʳʷʩʥʝʥʠʷ ʤʝʭʘʥʠʟʤʦʚ, ʨʝʛʫʣʠʨʫʶʱʠʭ ʩʦʩʪʦʷʥʠʝ ʧʦʧʫʣʷʮʠʠ, ʥʝʦʙʭʦʜʠʤʦ 

ʠʩʩʣʝʜʦʚʘʪʴ ʚʣʠʷʥʠʝ ʧʝʨʚʠʯʥʳʭ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʪʘʢʠʭ ʢʘʢ 

ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʦʩʚʝʱʝʥʥʦʩʪʴ, ʠ ʜʣʷ ʨʝʰʝʥʠʷ ʪʘʢʠʭ ʟʘʜʘʯ ʥʫʞʥʦ ʧʨʦʚʦʜʠʪʴ ʣʘʙʦʨʘʪʦʨʥʳʝ 

ʦʧʳʪʳ. ʇʦʩʢʦʣʴʢʫ ʜʦ ʩʠʭ ʧʦʨ ʧʦʜʦʙʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝ 

ʧʨʝʜʧʨʠʥʠʤʘʣʠʩʴ, ʪʦ, ʪʘʢ ʞʝ, ʢʘʢ ʠ ʚʦʧʨʦʩʳ ʨʝʧʨʦʜʫʢʮʠʠ, ʤʝʭʘʥʠʟʤʳ, ʨʝʛʫʣʠʨʫʶʱʠʝ 

ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʧʦʧʫʣʷʮʠʡ ʛʨʝʙʥʝʚʠʢʦʚ, ʧʨʠʟʥʘʥʥʳʭ ʦʜʥʠʤʠ ʠʟ ʩʘʤʳʭ ʦʧʘʩʥʳʭ ʚ ʤʠʨʝ 

ʚʩʝʣʝʥʮʝʚ, ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʦʙʲʷʩʥʝʥʳ.  

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʪʨʘʪʝʛʠʠ ʨʘʟʤʥʦʞʝʥʠʷ ʯʝʨʥʦʤʦʨʩʢʦʛʦ Beroe 

ovata. ʇʦʩʪʘʚʣʝʥʳ ʙʳʣʠ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: ʦʮʝʥʠʪʴ ʩʝʟʦʥʥʫʶ ʠ ʩʫʪʦʯʥʫʶ ʜʠʥʘʤʠʢʫ 

ʧʣʦʜʦʚʠʪʦʩʪʠ; ʩʢʦʨʦʩʪʴ ʨʘʟʚʠʪʠʷ ʷʠʮ; ʠʩʩʣʝʜʦʚʘʪʴ ʧʠʪʘʥʠʝ ʠ ʨʦʩʪ ʣʠʯʠʥʦʢ Beroe; ʚʳʷʚʠʪʴ 

ʫʩʣʦʚʠʷ, ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʶʱʠʝ ʫʩʧʝʰʥʦʤʫ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʫ ʧʦʧʫʣʷʮʠʠ.  

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʈʘʙʦʪʫ ʧʨʦʚʦʜʠʣʠ ʚ ɻʦʣʫʙʦʡ ʙʫʭʪʝ (ʘʢʚʘʪʦʨʠʷ ɻʝʣʝʥʜʞʠʢʘ, ʏʝʨʥʦʝ ʤʦʨʝ) ʥʘ ʙʘʟʝ 

ʖʞʥʦʛʦ ʦʪʜʝʣʝʥʠʷ ʀʥʩʪʠʪʫʪʘ ʦʢʝʘʥʦʣʦʛʠʠ ʈɸʅ. ɺ ʠʶʣʝïʩʝʥʪʷʙʨʝ 2001 ʠʩʩʣʝʜʦʚʘʣʠ 

ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʧʣʦʜʦʚʠʪʦʩʪʴ ʙʝʨʦʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʦʩʪʫʧʥʦʩʪʠ ʧʠʱʠ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ 

ʫʩʣʦʚʠʷʭ, ʪʦʛʜʘ ʞʝ ʧʨʦʚʝʣʠ ʯʘʩʪʴ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦ ʚʳʨʘʱʠʚʘʥʠʶ ʣʠʯʠʥʦʢ ʠʟ ʷʠʮ ʠ ʧʦ ʠʭ 

ʧʠʪʘʥʠʶ ʚ ʣʘʙʦʨʘʪʦʨʠʠ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʚʣʠʷʥʠʶ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʧʣʦʜʦʚʠʪʦʩʪʴ ʙʝʨʦʝ 

ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʘʚʛʫʩʪʝ 2005 ʛ. ʪʘʢ ʞʝ ʚ ʣʘʙʦʨʘʪʦʨʠʠ. 

ʂʦʣʠʯʝʩʪʚʝʥʥʳʡ ʫʯʝʪ ʛʨʝʙʥʝʚʠʢʦʚ Beroe ovata ʠ Mnemiopsis leidyi ʚ ʧʨʠʙʨʝʞʴʝ 

ʧʨʦʚʦʜʠʣʠ ʚʦ ʚʨʝʤʷ ʧʦʛʨʫʞʝʥʠʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʣʝʛʢʦʚʦʜʦʣʘʟʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʏʠʩʣʝʥʥʦʩʪʴ B. ovata ʠ M. leidyi ʚ ʩʪʦʣʙʝ ʚʦʜʳ ʚʳʩʦʪʦʡ ʦʪ 9 ʜʦ 22 ʤ ʦʧʨʝʜʝʣʷʣʠ, ʧʦʜʩʯʠʪʳʚʘʷ 

ʛʨʝʙʥʝʚʠʢʦʚ, ʧʦʧʘʜʘʚʰʠʭ ʚ ʩʪʚʦʨ ʨʘʤʢʠ ʧʣʦʱʘʜʴʶ 0,25 ʤ
2
. ɿʘ ʧʝʨʠʦʜ ʨʘʙʦʪʳ ʚʳʧʦʣʥʝʥʦ 59 
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ʧʦʛʨʫʞʝʥʠʡ. ɸʚʪʦʨʳ ʚʳʨʘʞʘʶʪ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʟʘ ʧʦʤʦʱʴ ʚ ʩʙʦʨʝ ʤʘʪʝʨʠʘʣʘ ʩʦʪʨʫʜʥʠʢʘʤ 

ʖʆ ʀʆ ʈɸʅ ʀ. ʉ. ɼʦʨʦʚʩʢʠʭ ʠ ɸ. ʌ. ʖʨʯʠʢʫ. 

ɾʠʚʦʪʥʳʭ ʜʣʷ ʚʩʝʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʦʪʙʠʨʘʣʠ ʚʨʫʯʥʫʶ ʚ ʤʦʨʝ ʚ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ 

ʚʦʜʳ ʦʪ 10 ʜʦ 0 ʤ ʚ ʧʦʣʠʵʪʠʣʝʥʦʚʳʝ ʢʘʥʠʩʪʨʳ ʩ ʰʠʨʦʢʠʤ ʛʦʨʣʦʤ, ʩʪʘʨʘʷʩʴ ʥʝ ʟʘʜʝʚʘʪʴ 

ʨʫʢʘʤʠ ʣʝʛʢʦʧʦʚʨʝʞʜʘʝʤʳʭ ʛʨʝʙʥʝʚʠʢʦʚ ʠ ʥʘʧʨʘʚʣʷʪʴ ʠʭ ʚ ʩʦʩʫʜ ʩʦʟʜʘʚʘʝʤʳʤ ʨʫʢʦʡ ʪʦʢʦʤ 

ʚʦʜʳ. ʅʝʤʝʜʣʝʥʥʦ ʧʦʩʣʝ ʜʦʩʪʘʚʢʠ ʚ ʣʘʙʦʨʘʪʦʨʠʶ ʢʘʞʜʫʶ ʦʩʦʙʴ ʧʦʦʯʝʨʝʜʥʦ ʟʘʯʝʨʧʳʚʘʣʠ 

ʢʨʫʧʥʳʤ ʩʪʝʢʣʷʥʥʳʤ ʵʢʩʠʢʘʪʦʨʦʤ, ʩʪʘʨʘʷʩʴ ʠʟʙʝʞʘʪʴ ʢʦʥʪʘʢʪʘ ʩʦ ʩʪʝʥʢʘʤʠ ʩʦʩʫʜʘ, ʠ 

ʜʦʞʜʘʚʰʠʩʴ ʤʦʤʝʥʪʘ, ʢʦʛʜʘ ʞʠʚʦʪʥʦʝ ʧʨʠʥʠʤʘʣʦ ʨʘʩʩʣʘʙʣʝʥʥʫʶ ʬʦʨʤʫ, ʠʟʤʝʨʷʣʠ 

ʘʙʦʨʘʣʴʥʦïʦʨʘʣʴʥʫʶ ʜʣʠʥʫ ʪʝʣʘ.  

ʆʧʨʝʜʝʣʝʥʠʝ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʧʣʦʜʦʚʠʪʦʩʪʠ Beroe ovata ʤʝʪʦʜʦʤ ʵʢʩʧʨʝʩʩïʦʮʝʥʢʠ. 

ʈʘʙʦʪʘ ʧʨʦʚʦʜʠʣʘʩʴ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʫʯʝʪʦʤ ʛʨʝʙʥʝʚʠʢʦʚ ʚ ʤʦʨʝ. ʈʝʧʨʝʟʝʥʪʘʪʠʚʥʫʶ (ʥʝ ʤʝʥʝʝ 

30 ʵʢʟʝʤʧʣʷʨʦʚ) ʚʳʙʦʨʢʫ ʩʣʫʯʘʡʥʦ ʦʪʦʙʨʘʥʥʳʭ ʚ ʤʦʨʝ ʞʠʚʦʪʥʳʭ ʥʝʤʝʜʣʝʥʥʦ ʜʦʩʪʘʚʣʷʣʠ ʚ 

ʣʘʙʦʨʘʪʦʨʠʶ, ʛʜʝ ʠʟʤʝʨʷʣʠ ʠ ʠʩʩʣʝʜʦʚʘʣʠ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʧʣʦʜʦʚʠʪʦʩʪʴ ʢʘʞʜʦʡ ʦʩʦʙʠ ʧʫʪʝʤ 

ʚʥʝʰʥʝʛʦ ʦʩʤʦʪʨʘ ʩ ʧʦʤʦʱʴʶ ʙʠʥʦʢʫʣʷʨʥʦʛʦ ʤʠʢʨʦʩʢʦʧʘ ʄɹʉ-1. ʇʦʪʝʥʮʠʘʣʴʥʫʶ 

ʧʣʦʜʦʚʠʪʦʩʪʴ ʦʮʝʥʠʚʘʣʠ ʢʘʢ ʩʪʝʧʝʥʴ ʥʘʧʦʣʥʝʥʦʩʪʠ ʛʦʥʘʜ, ʚʳʩʪʠʣʘʶʱʠʭ ʤʝʨʠʜʠʦʥʘʣʴʥʳʝ 

ʢʘʥʘʣʳ ʠ ʠʭ ʙʦʢʦʚʳʝ ʦʪʚʝʪʚʣʝʥʠʷ, ʛʦʪʦʚʳʤʠ ʢ ʚʳʤʝʪʫ ʷʡʮʘʤʠ. ʅʘ ʫʚʝʣʠʯʝʥʠʠ 2 ʷʡʮʘ ʚ 

ʛʦʥʘʜʘʭ ʠ ʦʚʠʜʫʢʪʘʭ ʥʘʜ ʤʝʨʠʜʠʦʥʘʣʴʥʳʤʠ ʢʘʥʘʣʘʤʠ ʠ ʨʘʟʚʝʪʚʣʝʥʥʦʡ ʩʠʩʪʝʤʦʡ ʠʭ ʙʦʢʦʚʳʭ 

ʦʪʚʝʪʚʣʝʥʠʡ ʧʨʝʢʨʘʩʥʦ ʚʠʜʥʳ ʩʢʚʦʟʴ ʧʨʦʟʨʘʯʥʳʝ ʧʦʢʨʦʚʳ ʪʝʣʘ. ʉ ʧʦʤʦʱʴʶ ʵʪʦʛʦ ʵʢʩʧʨʝʩʩï

ʤʝʪʦʜʘ ʨʝʧʨʦʜʫʢʪʠʚʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦʧʫʣʷʮʠʠ ʤʦʞʥʦ ʦʮʝʥʠʚʘʪʴ, ʦʩʤʘʪʨʠʚʘʷ 

ʩʚʝʞʝʚʳʣʦʚʣʝʥʥʳʭ ʦʩʦʙʝʡ ʧʦʜ ʙʠʥʦʢʫʣʷʨʥʳʤ ʤʠʢʨʦʩʢʦʧʦʤ, ʥʝ ʧʨʠʙʝʛʘʷ ʢ ʜʦʣʛʦʚʨʝʤʝʥʥʳʤ 

ʵʢʩʧʝʨʠʤʝʥʪʘʤ. ʉʪʝʧʝʥʴ ʥʘʧʦʣʥʝʥʥʦʩʪʠ ʛʦʥʘʜ ʷʡʮʘʤʠ ʦʧʨʝʜʝʣʷʣʠ ʢʘʢ ʧʦʢʘʟʘʪʝʣʴ 

ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʧʣʦʜʦʚʠʪʦʩʪʠ (ʇʇʇ). ʇʨʠ ʧʦʢʘʟʘʪʝʣʝ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʧʣʦʜʦʚʠʪʦʩʪʠ ʨʘʚʥʦʤ 1 

ʷʡʮʘ ʚ ʛʦʥʘʜʘʭ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚʝʩʴʤʘ ʨʘʟʨʝʞʝʥʥʦ, ʧʦʦʜʠʥʦʯʢʝ (ʈʠʩʫʥʦʢ 1, ɸ). ʇʨʠ ʇʇʇ=2 

ʷʡʮʘ ʚ ʛʦʥʘʜʘʭ ʛʦʨʘʟʜʦ ʦʙʠʣʴʥʝʝ ʠ ʚʩʪʨʝʯʘʶʪʩʷ ʨʷʜʦʤ ʧʦ 1ï2 ʰʪ., ʦʯʝʥʴ ʨʝʜʢʦ ʧʦ 3 (ʈʠʩʫʥʦʢ 

1, ɹ).  

ʇʇʇ=3 ʦʪʥʦʩʠʪʩʷ ʢ ʩʣʫʯʘʷʤ, ʢʦʛʜʘ ʢʘʞʜʦʝ ʷʡʮʦ ʚ ʛʦʥʘʜʝ ʩʦʧʨʠʢʘʩʘʝʪʩʷ ʢʘʢ ʤʠʥʠʤʫʤ ʩ 

ʜʚʫʤʷ ʜʨʫʛʠʤʠ, ʠ ʛʦʥʘʜʳ ʥʘʧʦʣʥʝʥʳ ʠʤʠ ʧʦʣʥʦʩʪʴʶ (ʈʠʩʫʥʦʢ 1, ɺ).  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʩʝʛʦ ʠʩʩʣʝʜʦʚʘʥʦ 817 ʞʠʚʦʪʥʳʭ. 

ʇʇʇ ʧʦʧʫʣʷʮʠʠ ʚʳʯʠʩʣʷʣʠ ʢʘʢ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʩʨʝʜʥʝʝ ʇʇʇ ʚʩʝʭ ʦʩʦʙʝʡ ʚʳʙʦʨʢʠ. 

 

   
ɸ ɹ ɺ 

 

ʈʠʩʫʥʦʢ 1. ɸïɺ ð ʧʦʢʘʟʘʪʝʣʴ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʧʣʦʜʦʚʠʪʦʩʪʠ (ʇʇʇ) ʢʘʢ ʩʪʝʧʝʥʴ ʥʘʧʦʣʥʝʥʥʦʩʪʠ 

ʛʦʥʘʜ ʷʡʮʘʤʠ [36] (ʦʙʲʷʩʥʝʥʠʷ ʚ ʪʝʢʩʪʝ). 

 

ɼʠʥʘʤʠʢʫ ʩʫʪʦʯʥʦʛʦ ʨʘʟʤʥʦʞʝʥʠʷ ʜʣʷ ʙʝʨʦʝ ʠ ʚʨʝʤʷ ʨʘʟʚʠʪʠʷ ʦʪ ʷʡʮʘ ʜʦ ʣʠʯʠʥʢʠ 

ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʩʣʝʜʫʶʱʝʡ ʩʭʝʤʝ. ʅʘʢʦʨʤʣʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʩʘʞʘʣʠ ʚ 5-ʣʠʪʨʦʚʫʶ ʝʤʢʦʩʪʴ ʩ 

ʧʨʦʬʠʣʴʪʨʦʚʘʥʥʦʡ ʤʦʨʩʢʦʡ ʚʦʜʦʡ ʠ ʯʝʨʝʟ ʢʘʞʜʳʝ 4 ʯ ʧʝʨʝʥʦʩʠʣʠ ʚ ʩʣʝʜʫʶʱʠʡ ʪʘʢʦʡ ʞʝ 

ʩʦʩʫʜ. ʉʧʫʩʪʷ 28 ʯʘʩʦʚ ʧʦʩʣʝ ʥʘʯʘʣʘ ʦʧʳʪʘ ʩʯʠʪʘʣʠ ʷʡʮʘ ʚʦ ʚʩʝʭ ʝʤʢʦʩʪʷʭ. ɼʣʷ ʵʪʦʛʦ ʚʦʜʫ ʠʟ 

ʩʦʩʫʜʦʚ ʤʷʛʢʦ, ʯʪʦʙʳ ʥʝ ʧʦʚʨʝʜʠʪʴ ʷʡʮʘ, ʬʠʣʴʪʨʦʚʘʣʠ ʯʝʨʝʟ ʩʠʪʦ ʩ ʷʯʝʝʡ 120 ʤʢʤ, 

ʦʧʫʱʝʥʥʦʝ ʪʘʢ ʞʝ ʚ ʤʦʨʩʢʫʶ ʬʠʣʴʪʨʦʚʘʥʥʫʶ ʚʦʜʫ. ʆʩʪʘʚʰʠʝʩʷ ʥʘ ʩʠʪʝ ʷʡʮʘ ʩʤʳʚʘʣʠ ʚ 

ʩʪʘʢʘʥ. ʀʟ ʧʦʣʫʯʝʥʥʦʛʦ ʚ ʩʪʘʢʘʥʝ ʦʙʲʝʤʘ ʙʨʘʣʠ ʧʦʜʧʨʦʙʫ, ʚ ʢʦʪʦʨʦʡ ʩʯʠʪʘʣʠ ʷʡʮʘ ʥʘ ʨʘʟʥʳʭ 

ʩʪʘʜʠʷʭ ʨʘʟʚʠʪʠʷ, ʧʦʜ ʙʠʥʦʢʫʣʷʨʥʳʤ ʤʠʢʨʦʩʢʦʧʦʤ ʚ ʢʘʤʝʨʝ ɹʦʛʦʨʦʚʘ. ʇʝʨʝʩʯʠʪʳʚʘʷ 
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ʢʦʣʠʯʝʩʪʚʦ ʷʠʮ ʚ ʧʦʜʧʨʦʙʝ ʥʘ ʦʙʲʝʤ ʧʨʦʙʳ ʧʦʣʫʯʘʣʠ ʧʨʦʜʫʢʮʠʶ ʷʠʮ ʟʘ ʢʘʞʜʳʝ 4 ʯʘʩʘ, 

ʦʪʤʝʯʘʷ ʢʦʣʠʯʝʩʪʚʦ: 

1) ʥʝʜʨʦʙʷʱʠʭʩʷ;  

2) ʥʘ ʩʪʘʜʠʠ ʥʝʩʢʦʣʴʢʠʭ ʙʣʘʩʪʦʤʝʨʦʚ;  

3) ʥʘ ʩʪʘʜʠʠ ʣʠʯʠʥʢʠ ʚ ʷʡʮʝ; 

4) ʩʚʦʙʦʜʥʦʧʣʘʚʘʶʱʠʭ ʣʠʯʠʥʦʢ.  

ɹʳʣʦ ʧʨʦʚʝʜʝʥʦ 3 ʦʧʳʪʘ: ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 23ï24 Áʉ ʚ ʩʝʥʪʷʙʨʝ 2001 ʛ. ʠ 26 Áʉ ʠ 20 Áʉ ʚ 

ʘʚʛʫʩʪʝ 2005 ʛ., ʩ ʫʯʘʩʪʠʝʤ ʚ ʢʘʞʜʦʤ 6 ʢʨʫʧʥʳʭ ʦʩʦʙʝʡ ʜʣʠʥʦʡ ʪʝʣʘ ʦʢʦʣʦ 60 ʤʤ. ɺ 2001 ʛ. 

ʘʢʮʝʥʪ ʚ ʨʘʙʦʪʝ ʙʳʣ ʩʜʝʣʘʥ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ ʠ ʦʧʠʩʘʥʠʝ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ ʷʠʮ, ʜʠʥʘʤʠʢʫ 

ʩʫʪʦʯʥʦʛʦ ʚʳʤʝʪʘ ʦʮʝʥʠʪʴ ʥʝ ʫʜʘʣʦʩʴ. ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ ʤʦʨʷ ʚ ʜʥʠ 

ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʙʳʣʘ ʦʢʦʣʦ 24
 
Áʉ. ʆʩʚʝʱʝʥʠʝ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ 

ʝʩʪʝʩʪʚʝʥʥʦʤʫ. 

ʅʘʙʣʶʜʝʥʠʷ ʟʘ ʧʠʪʘʥʠʝʤ ʠ ʨʦʩʪʦʤ ʣʠʯʠʥʦʢ ʧʨʦʚʦʜʠʣʠ ʚ ʢʘʤʝʨʘʭ ʦʙʲʝʤʦʤ 5 ʤʣ ʠ 1,5 ʩʤ 

ʚ ʜʠʘʤʝʪʨʝ. ɺ ʢʘʞʜʫʶ ʢʘʤʝʨʫ ʧʦʤʝʱʘʣʠ ʠʟʤʝʨʝʥʥʫʶ ʩ ʧʦʤʦʱʴʶ ʦʢʫʣʷʨʘïʤʠʢʨʦʤʝʪʨʘ 

ʣʠʯʠʥʢʫ ʙʝʨʦʝ ʠ ʜʦʙʘʚʣʷʣʠ ʧʦ 3 ʣʠʯʠʥʢʠ ʤʥʝʤʠʦʧʩʠʩʘ ʧʨʠʤʝʨʥʦ ʨʘʚʥʦʛʦ ʝʡ ʨʘʟʤʝʨʘ (ʦʢʦʣʦ 

0,3 ʤʤ ʚ ʜʠʘʤʝʪʨʝ) ʚ ʢʘʯʝʩʪʚʝ ʢʦʨʤʘ. ɿʘʪʝʤ ʢʘʞʜʳʝ 4ï6 ʯʘʩʦʚ ʧʨʦʩʤʘʪʨʠʚʘʣʠ ʩʦʜʝʨʞʠʤʦʝ 

ʷʯʝʝʢ ʧʦʜ ʙʠʥʦʢʫʣʷʨʦʤ, ʠʟʤʝʨʷʣʠ ʣʠʯʠʥʦʢ ʭʠʱʥʠʢʘ, ʦʪʤʝʯʘʣʠ ʢʦʣʠʯʝʩʪʚʦ ʦʩʪʘʚʰʠʭʩʷ ʞʝʨʪʚ 

ʠ ʧʦʧʦʣʥʷʣʠ ʠʭ ʯʠʩʣʦ ʜʦ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʥʘʙʣʶʜʝʥʠʡ ʩʦʩʪʘʚʣʷʣʘ 2ï3 

ʜʥʷ. ɺ ʢʘʯʝʩʪʚʝ ʧʠʱʠ ʣʠʯʠʥʢʘʤ ʧʨʝʜʣʘʛʘʣʠ ʪʘʢʞʝ ʮʝʣʦʛʦ ʚʟʨʦʩʣʦʛʦ ʤʥʝʤʠʦʧʩʠʩʘ ʠ ʝʛʦ 

ʬʨʘʛʤʝʥʪʳ. ɺʩʝʛʦ ʧʨʦʚʝʜʝʥʦ 7 ʦʧʳʪʦʚ ʧʨʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʪʝʤʧʝʨʘʪʫʨʝ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ɼʠʥʘʤʠʢʘ ʯʠʩʣʝʥʥʦʩʪʠ ʛʨʝʙʥʝʚʠʢʦʚ ʚ ʧʨʠʙʨʝʞʴʝ 

ʇʦʜʚʦʜʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʠʟʤʝʥʝʥʠʝʤ ʯʠʩʣʝʥʥʦʩʪʠ ʛʨʝʙʥʝʚʠʢʦʚ ʥʘʯʘʣʠʩʴ 4 ʠʶʣʷ 2001 

ʛ. ɺ ʵʪʦ ʚʨʝʤʷ ʚ ʨʘʡʦʥʝ ɻʦʣʫʙʦʡ ʙʫʭʪʳ ʢʦʣʠʯʝʩʪʚʦ ʤʥʝʤʠʦʧʩʠʩʘ ʙʳʣʦ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ (1ï2 

ʵʢʟ/ʤ
3
), ʘ ʙʝʨʦʝ ʦʪʩʫʪʩʪʚʦʚʘʣ (ʈʠʩʫʥʦʢ 2). 

 
 

ʈʠʩʫʥʦʢ 2. ɼʠʥʘʤʠʢʘ ʯʠʩʣʝʥʥʦʩʪʠ ʛʨʝʙʥʝʚʠʢʦʚ ʚ 2001 ʛ. 1ð M. leidyi, 2 ð B. ovata. 

 

ɺ ʪʝʯʝʥʠʝ ʠʶʣʷ ʩʨʝʜʥʷʷ ʧʣʦʪʥʦʩʪʴ ʧʦʧʫʣʷʮʠʠ ʤʥʝʤʠʦʧʩʠʩʘ ʩʦʩʪʘʚʣʷʣʘ 2,2Ñ1,5 ʵʢʟ/ʤ
3
 

ʤʝʥʷʷʩʴ ʦʪ 0,5 ʜʦ 4,5 ʵʢʟ/ʤ
3
 ʚ ʨʘʟʥʳʝ ʜʘʪʳ ʥʘʙʣʶʜʝʥʠʷ. ɺ ʧʦʩʣʝʜʥʠʭ ʯʠʩʣʘʭ ʠʶʣʷ ʠ ʧʝʨʚʦʡ 

ʜʝʢʘʜʝ ʘʚʛʫʩʪʘ ʯʠʩʣʝʥʥʦʩʪʴ ʨʝʟʢʦ ʚʦʟʨʘʩʪʘʣʘ ʠ ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ (18ï21 ʵʢʟ/ʤ
3
) ʙʳʣʠ 

ʦʪʤʝʯʝʥʳ ʩ 8 ʧʦ 15 ʘʚʛʫʩʪʘ. ɺ ʵʪʦʤ ʛʦʜʫ ʧʝʨʚʳʝ ʝʜʠʥʠʯʥʳʝ ʵʢʟʝʤʧʣʷʨʳ ʙʝʨʦʝ ʙʳʣʠ ʥʘʤʠ 

ʟʘʤʝʯʝʥʳ ʚ ʧʨʠʙʨʝʞʴʝ 8 ʘʚʛʫʩʪʘ. ʇʣʦʪʥʦʩʪʴ ʠʭ ʧʦʧʫʣʷʮʠʠ ʪʦʛʜʘ ʩʦʩʪʘʚʣʷʣʘ 1 ʵʢʟ/1000 ʤ
3
, ʥʦ 

ʩʪʨʝʤʠʪʝʣʴʥʦ ʥʘʨʘʩʪʘʣʘ. ɺ ʩʪʘʥʜʘʨʪʥʳʭ ʩʲʝʤʢʘʭ ʩ ʧʦʤʦʱʴʶ ʨʘʤʢʠ ʙʝʨʦʝ ʥʘʯʘʣʠ ʨʝʛʫʣʷʨʥʦ 
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ʧʦʧʘʜʘʪʴʩʷ 17 ʘʚʛʫʩʪʘ (ʈʠʩʫʥʦʢ 2). ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʧʦʷʚʣʝʥʠʝʤ ʙʝʨʦʝ ʧʣʦʪʥʦʩʪʴ ʧʦʧʫʣʷʮʠʠ 

ʤʥʝʤʠʦʧʩʠʩʘ ʩʪʘʣʘ ʨʝʟʢʦ ʫʤʝʥʴʰʘʪʴʩʷ: ʢ 17 ʘʚʛʫʩʪʘ ʦʥʘ ʩʦʩʪʘʚʣʷʣʘ ʚʩʝʛʦ 4 ʵʢʟ/ʤ
3
, ʘ ʢ ʢʦʥʮʫ 

ʘʚʛʫʩʪʘ ʫʧʘʣʘ ʧʨʘʢʪʠʯʝʩʢʠ ʜʦ ʥʫʣʷ. ɹʝʨʦʝ ʚʩʪʨʝʯʘʣʩʷ ʚ ʟʘʤʝʪʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ ʚʧʣʦʪʴ ʜʦ 

ʦʢʦʥʯʘʥʠʷ ʥʘʰʠʭ ʥʘʙʣʶʜʝʥʠʡ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʙʳʣʘ ʦʪʤʝʯʝʥʘ 20 ʘʚʛʫʩʪʘ (3,5 

ʵʢʟ/ʤ
3
), ʜʘʣʝʝ ʦʥʘ ʚʘʨʴʠʨʦʚʘʣʘ ʚ ʧʨʝʜʝʣʘʭ 0,5ï2 ʵʢʟ/ʤ

3
 (ʈʠʩʫʥʦʢ 2). 

ʆʙʘ ʚʠʜʘ ʛʨʝʙʥʝʚʠʢʦʚ ʥʘʭʦʜʠʣʠʩʴ, ʚ ʦʩʥʦʚʥʦʤ, ʚ ʚʝʨʭʥʝʤ 3ï4 ʤ ʩʣʦʝ. ʆʙʳʯʥʦ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʤʥʝʤʠʦʧʩʠʩʘ ʠ ʙʝʨʦʝ ʙʳʣʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʘʚʥʦʤʝʨʥʳʤ, 

ʦʜʥʘʢʦ ʥʝʨʝʜʢʦ ʤʳ ʥʘʙʣʶʜʘʣʠ ʠʭ ʧʣʦʪʥʳʝ ʩʢʦʧʣʝʥʠʷ ʜʠʘʤʝʪʨʦʤ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ ʤʝʪʨʦʚ, 

ʛʜʝ ʢʦʥʮʝʥʪʨʘʮʠʷ ʞʠʚʦʪʥʳʭ ʧʨʝʚʳʰʘʣʘ ʬʦʥʦʚʫʶ ʥʘ ʧʦʨʷʜʦʢ ʠ ʙʦʣʝʝ. 

ʇʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʜʘʥʥʳʝ ʭʦʨʦʰʦ ʦʙʲʷʩʥʷʶʪ ʪʦʪ ʣʘʛ ʚ 10ï15 ʜʥʝʡ ʤʝʞʜʫ ʨʝʟʢʠʤ 

ʧʘʜʝʥʠʝʤ ʯʠʩʣʝʥʥʦʩʪʠ M. leidyi ʠ ʧʝʨʚʳʤ ʧʦʷʚʣʝʥʠʝʤ B. ovata ʚ ʩʝʪʥʳʭ ʣʦʚʘʭ ʩ ʧʨʠʯʘʣʘ ʖʆ, 

ʢʦʪʦʨʳʡ ʦʙʥʘʨʫʞʠʣʩʷ ʜʨʫʛʠʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʚ 2000 ʠ 2001 ʛʦʜʘʭ (ɺʠʥʦʛʨʘʜʦʚ ʠ ʜʨ., 2002) 

ʠ ʢʦʪʦʨʳʡ ʘʚʪʦʨʳ ʩʢʣʦʥʥʳ ʦʙʲʷʩʥʷʪʴ ʝʩʪʝʩʪʚʝʥʥʦʡ ʫʙʳʣʴʶ ʧʦʧʫʣʷʮʠʠ ʤʥʝʤʠʦʧʩʠʩʘ ʚ ʩʚʷʟʠ 

ʩ ʥʝʜʦʩʪʘʪʢʦʤ ʢʦʨʤʘ [15ï16]. ʅʦ ʜʦ ʧʦʷʚʣʝʥʠʷ ʙʝʨʦʝ ʥʠʢʘʢʦʛʦ ʫʤʝʥʴʰʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ 

ʤʥʝʤʠʦʧʩʠʩʘ ʚ ʵʪʦ ʚʨʝʤʷ ʦʙʳʯʥʦ ʥʝ ʧʨʦʠʩʭʦʜʠʣʦ, ʥʘʧʨʦʪʠʚ, ʢʦʣʠʯʝʩʪʚʦ ʤʥʝʤʠʦʧʩʠʩʘ ʚ 

ʧʨʠʙʨʝʞʴʝ ʫʚʝʣʠʯʠʚʘʣʦʩʴ, ʘ çʚ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ ʤʘʢʩʠʤʫʤ ʨʘʟʤʥʦʞʝʥʠʷ ʥʘʙʣʶʜʘʣʩʷ ʜʘʞʝ ʚ 

ʦʢʪʷʙʨʝïʥʦʷʙʨʝè [15]. ʆʯʝʚʠʜʥʦ, ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʤʥʝʤʠʦʧʩʠʩʳ ʙʳʣʠ ʫʥʠʯʪʦʞʝʥʳ ʙʝʨʦʝ, 

ʢʦʣʠʯʝʩʪʚʦ ʢʦʪʦʨʳʭ ʚ ʘʢʚʘʪʦʨʠʠ ʯʝʨʝʟ 10ï15 ʜʥʝʡ ʧʦʩʣʝ ʧʝʨʚʦʛʦ ʧʦʷʚʣʝʥʠʷ ʚʳʨʦʩʣʦ ʚ 

ʪʳʩʷʯʠ ʨʘʟ, ʠ ʫʞʝ ʧʨʝʚʦʩʭʦʜʠʣʦ ʢʦʣʠʯʝʩʪʚʦ ʠʭ ʞʝʨʪʚ. 

ʀʥʪʝʨʝʩʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʩʝʥʪʷʙʨʷ, ʢʦʛʜʘ ʤʥʝʤʠʦʧʩʠʩ ʧʦʯʪʠ 

ʧʦʣʥʦʩʪʴʶ ʠʩʯʝʟ ʠʟ ʧʣʘʥʢʪʦʥʘ, ʦʪʜʝʣʴʥʳʝ ʝʛʦ ʢʨʫʧʥʳʝ ʦʩʦʙʠ ʧʦʧʘʜʘʣʠʩʴ ʚ ʫʟʢʦʤ ʧʨʠʜʦʥʥʦʤ 

ʩʣʦʝ (ʥʘ ʛʣʫʙʠʥʘʭ ʥʠʞʝ 10 ʤ). ʇʦ ʜʘʥʥʳʤ ʩʝʪʥʳʭ ʣʦʚʦʚ ʚ ʛʣʫʙʦʢʦʚʦʜʥʳʭ ʨʘʡʦʥʘʭ ʟʘ 

ʧʨʝʜʝʣʘʤʠ ʰʝʣʴʬʘ ʦʩʪʘʪʢʠ ʧʦʧʫʣʷʮʠʠ ʤʥʝʤʠʦʧʩʠʩʘ ʚ ʵʪʦ ʞʝ ʚʨʝʤʷ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʧʦʜ 

ʪʝʨʤʦʢʣʠʥʦʤ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʙʝʨʦʝ ʚʩʪʨʝʯʘʣʩʷ ʧʦʯʪʠ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚ ʚʝʨʭʥʝʤ 

ʧʝʨʝʤʝʰʘʥʥʦʤ ʩʣʦʝ ʥʘʜ ʪʝʨʤʦʢʣʠʥʥʦʤ [8]. 

ʇʝʨʚʳʝ 10 ʜʥʝʡ ʧʦʩʣʝ ʧʦʷʚʣʝʥʠʷ ʚ ʘʢʚʘʪʦʨʠʠ ɻʦʣʫʙʦʡ ʙʫʭʪʳ ʘʙʩʦʣʶʪʥʦ ʚʩʝ ʦʩʦʙʠ 

ʙʝʨʦʝ ʩʦʜʝʨʞʘʣʠ ʧʠʱʫ ʚ ʛʘʩʪʨʦʚʘʩʢʫʣʷʨʥʦʡ ʧʦʣʦʩʪʠ. ʆʧʨʝʜʝʣʠʪʴ ʩʪʝʧʝʥʴ ʩʳʪʦʩʪʠ ʙʝʨʦʝ 

ʤʦʞʥʦ ʥʘ ʨʘʩʩʪʦʷʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʤʝʪʨʦʚ ʧʦʜ ʚʦʜʦʡ, ʪ. ʢ. ʞʠʚʦʪʥʦʝ ʧʨʠʦʙʨʝʪʘʝʪ ʙʝʣʝʩʳʡ 

ʦʪʪʝʥʦʢ, ʠ ʧʨʠ ʙʣʠʞʘʡʰʝʤ ʨʘʩʩʤʦʪʨʝʥʠʠ ʚ ʝʛʦ ʩʪʦʤʦʜʝʫʤʝ ʠ ʢʘʥʘʣʴʥʦʡ ʩʠʩʪʝʤʝ ʚʠʜʥʳ 

ʭʣʦʧʴʷ ʧʝʨʝʚʘʨʠʚʘʝʤʦʡ ʧʠʱʠ. ʇʦ ʤʝʨʝ ʚʳʝʜʘʥʠʷ ʧʦʧʫʣʷʮʠʠ ʤʥʝʤʠʦʧʩʠʩʘ ʜʦʣ̫ ʵʢʟʝʤʧʣʷʨʦʚ 

ʙʝʨʦʝ ʩ ʧʠʱʝʡ ʚʥʫʪʨʠ ʫʤʝʥʴʰʘʣʘʩʴ, ʠ ʚ ʩʝʥʪʷʙʨʝ ʣʠʰʴ ʝʜʠʥʠʯʥʳʝ ʦʩʦʙʠ ʩʦʜʝʨʞʘʣʠ ʚ ʩʝʙʝ 

ʧʠʱʫ. ʉʨʘʚʥʠʪʝʣʴʥʦ ʯʘʩʪʦ ʩʪʘʣʠ ʧʦʧʘʜʘʪʴʩʷ ʦʩʦʙʠ ʙʝʨʦʝ, ʧʨʦʛʣʦʪʠʚʰʠʝ ʩʝʙʝ ʧʦʜʦʙʥʳʭ, 

ʤʝʥʴʰʠʭ ʧʦ ʨʘʟʤʝʨʫ. ʆʜʥʘʢʦ, ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʪʘʢʠʤʠ 

ʵʢʟʝʤʧʣʷʨʘʤʠ, ʟʘʛʣʦʯʝʥʥʳʝ ʦʩʦʙʠ ʦʪʪʦʨʛʘʣʠʩʴ ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʤʠʥʫʪ ʠʣʠ ʯʘʩʦʚ ʚ 

ʥʝʧʦʚʨʝʞʜʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʷʚʠʚʰʠʩʴ ʚ ʘʢʚʘʪʦʨʠʠ Beroe ovata ʚ ʢʨʘʪʯʘʡʰʠʝ ʩʨʦʢʠ ʫʥʠʯʪʦʞʘʝʪ 

ʦʩʥʦʚʥʦʡ ʟʘʧʘʩ ʧʠʱʠ ð Mnemiopsis leidyi, ð ʯʠʩʣʝʥʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʨʝʟʢʦ ʧʘʜʘʝʪ ʜʦ ʧʦʯʪʠ 

ʥʫʣʝʚʦʡ, ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʥʘ ʤʠʥʠʤʘʣʴʥʦʤ ʫʨʦʚʥʝ ʟʘ ʩʯʝʪ ʩʣʫʯʘʡʥʦʛʦ ʟʘʥʦʩʘ 

ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʵʢʟʝʤʧʣʷʨʦʚ ʠʟ ʜʨʫʛʠʭ ʨʘʡʦʥʦʚ ʤʦʨʷ, ʘ ʪʘʢ ʞʝ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʠʟ-ʧʦʜ 

ʪʝʨʤʦʢʣʠʥʘ. 

ɼʠʥʘʤʠʢʘ ʧʨʦʜʫʢʮʠʠ ʷʠʮ ʙʝʨʦʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʠʱʠ. ɺ ʧʝʨʚʳʝ ʜʥʠ ʧʦʷʚʣʝʥʠʷ 

ʦʜʠʥʦʯʥʳʭ ʦʩʦʙʝʡ ʙʝʨʦʝ ʚ ʧʨʠʙʨʝʞʴʝ, ʢʦʛʜʘ ʧʣʦʪʥʦʩʪʴ ʧʦʧʫʣʷʮʠʠ ʠʭ ʞʝʨʪʚ ʜʦʩʪʠʛʘʣʘ, ʚ 

ʩʨʝʜʥʝʤ, 20 ʵʢʟ/ʤ
3
, ʛʦʥʘʜʳ ʚʩʝʭ ʧʦʣʦʚʦʟʨʝʣʳʭ ʭʠʱʥʠʢʦʚ ʙʳʣʠ ʟʘʧʦʣʥʝʥʳ ʷʡʮʘʤʠ 

ʤʘʢʩʠʤʘʣʴʥʦ (ʇʇʇ=3). ʏʝʨʝʟ 10 ʜʥʝʡ, ʢ ʪʦʤʫ ʚʨʝʤʝʥʠ, ʢʦʛʜʘ ʯʠʩʣʝʥʥʦʩʪʴ ʙʝʨʦʝ ʚʳʨʦʩʣʘ 

ʥʘʩʪʦʣʴʢʦ, ʯʪʦ ʦʥ ʩʪʘʣ ʧʦʧʘʜʘʪʴ ʚ ʩʪʚʦʨ ʨʘʤʢʠ (17 ʘʚʛʫʩʪʘ), ʧʣʦʪʥʦʩʪʴ ʧʦʧʫʣʷʮʠʠ 

ʫʥʠʯʪʦʞʘʝʤʦʛʦ ʤʥʝʤʠʦʧʩʠʩʘ ʩʪʘʣʘ ʨʝʟʢʦ ʧʘʜʘʪʴ (ʈʠʩʫʥʦʢ 3). 
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ʈʠʩʫʥʦʢ 3. ɼʠʥʘʤʠʢʘ ʯʠʩʣʝʥʥʦʩʪʠ ʤʥʝʤʠʦʧʩʠʩʘ ʚ ʘʢʚʘʪʦʨʠʠ ʠ ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʧʣʦʜʦʚʠʪʦʩʪʴ 

ʙʝʨʦʝ: 1 ð ʯʠʩʣʝʥʥʦʩʪʴ ʧʦʧʫʣʷʮʠʠ M. leidyi, ʵʢʟ/ʤ
3
, 2 ð ʩʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ ʧʦʪʝʥʮʠʘʣʴʥʦʡ 

ʧʣʦʜʦʚʠʪʦʩʪʠ (ʇʇʇ) ʧʦʧʫʣʷʮʠʠ B. ovata. 

 

ʇʣʦʜʦʚʠʪʦʩʪʴ ʙʝʨʦʝ ʩʪʘʣʘ ʩʥʠʞʘʪʴʩʷ ʪʘʢ ʞʝ ʨʝʟʢʦ, ʥʦ ʩ ʟʘʧʦʟʜʘʥʠʝʤ ʥʘ ʥʝʩʢʦʣʴʢʦ ʜʥʝʡ. 

ʂ 17 ʘʚʛʫʩʪʘ ʜʣʷ ʦʩʥʦʚʥʦʡ ʤʘʩʩʳ ʧʦʧʫʣʷʮʠʠ ʭʠʱʥʠʢʘ ʇʇʇ ʫʧʘʣ ʥʠʞʝ 1, ʭʦʪʷ ʝʱʝ 

ʚʩʪʨʝʯʘʣʠʩʴ ʵʢʟʝʤʧʣʷʨʳ ʩ ʧʦʣʥʦʩʪʴʶ ʟʘʧʦʣʥʝʥʥʳʤʠ ʛʦʥʘʜʘʤʠ. ʂ ʵʪʦʤʫ ʚʨʝʤʝʥʠ ʧʣʦʪʥʦʩʪʴ 

ʧʦʧʫʣʷʮʠʠ ʤʥʝʤʠʦʧʩʠʩʘ ʩʥʠʟʠʣʘʩʴ ʜʦ 4 ʵʢʟ/ʤ
3
, ʰʘʥʩʦʚ ʫ ʭʠʱʥʠʢʘ ʚʩʪʨʝʪʠʪʴ ʞʝʨʪʚʫ, ʧʦ-

ʚʠʜʠʤʦʤʫ, ʩʪʘʣʦ ʤʝʥʴʰʝ, ʠ ʜʘʣʝʝ ʪʝʤʧ ʫʙʳʚʘʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʤʥʝʤʠʦʧʩʠʩʘ ʚ ʘʢʚʘʪʦʨʠʠ 

ʥʝʩʢʦʣʴʢʦ ʩʥʠʟʠʣʩʷ. ʂ ʵʪʦʤʫ ʚʨʝʤʝʥʠ ʧʦʣʥʦʩʪʴʶ ʟʘʧʦʣʥʝʥʥʳʤʠ ʛʦʥʘʜʳ (ʇʇʇ=3) ʥʝ ʙʳʣʠ 

ʫʞʝ ʥʠ ʫ ʦʜʥʦʡ ʦʩʦʙʠ ʙʝʨʦʝ. ɽʱʝ ʯʝʨʝʟ 12 ʜʥʝʡ ʤʥʝʤʠʦʧʩʠʩ ʚ ʘʢʚʘʪʦʨʠʠ ʙʳʣ ʧʨʘʢʪʠʯʝʩʢʠ 

ʫʥʠʯʪʦʞʝʥ, ʧʦʢʘʟʘʪʝʣʴ ʧʣʦʜʦʚʠʪʦʩʪʠ ʧʦʧʫʣʷʮʠʠ ʙʝʨʦʝ ʫʧʘʣ ʜʦ 0,2 ʠ ʦʩʪʘʚʘʣʩʷ ʦʯʝʥʴ ʥʠʟʢʠʤ 

ʜʦ ʢʦʥʮʘ ʥʘʙʣʶʜʝʥʠʡ.  

ʅʘʰʠ ʜʘʥʥʳʝ ʧʦ ʧʣʦʜʦʚʠʪʦʩʪʠ ʩʦʚʧʘʜʘʶʪ ʩ ʜʘʥʥʳʤʠ ʧʦ ʩʝʟʦʥʥʦʡ ʜʠʥʘʤʠʢʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʣʠʯʠʥʦʢ ʙʝʨʦʝ ʚ ʧʨʠʙʨʝʞʴʝ [16]. ʀʟ ʧʨʠʚʝʜʝʥʥʦʛʦ ʚ ʩʪʘʪʴʝ ʛʨʘʬʠʢʘ ʚʠʜʥʦ, ʯʪʦ 

ʨʝʟʢʠʡ ʚʩʧʣʝʩʢ ʯʠʩʣʝʥʥʦʩʪʠ ʣʠʯʠʥʦʢ ʙʝʨʦʝ (ʜʦ 750 ʵʢʟ/ʤ
3
) ʦʪʥʦʩʠʪʩʷ ʢʘʢ ʨʘʟ ʢ ʪʨʝʪʴʝʡ 

ʜʝʢʘʜʝ ʘʚʛʫʩʪʘ, ʘ ʚ ʩʝʥʪʷʙʨʝ ʦʥʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʩʝʪʥʳʭ ʧʨʦʙʘʭ. ʂʘʢ ʙʳʣʦ 

ʧʦʢʘʟʘʥʦ ɸʨʘʰʢʝʚʠʯ ʩ ʩʦʘʚʪʦʨʘʤʠ [14], ʧʝʨʝʚʘʨʠʚʰʠʡ ʧʠʱʫ ʙʝʨʦʝ ʩʧʦʩʦʙʝʥ ʢ ʨʘʟʤʥʦʞʝʥʠʶ 

ʪʦʣʴʢʦ ʚ ʪʝʯʝʥʠʝ 1ï2 ʩʫʪʦʢ. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʧʣʦʜʦʚʠʪʦʩʪʴ B. ovata ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʦʙʠʣʠʷ ʧʠʱʠ. ʅʘʠʙʦʣʝʝ 

ʠʥʪʝʥʩʠʚʥʦ ʙʝʨʦʝ ʨʘʟʤʥʦʞʘʝʪʩʷ ʚ ʪʦʪ ʢʦʨʦʪʢʠʡ ʧʝʨʠʦʜ (ʧʦʨʷʜʢʘ 2 ʥʝʜʝʣʴ), ʢʦʛʜʘ ʧʦʷʚʣʷʶʪʩʷ 

ʝʛʦ ʧʝʨʚʳʝ ʢʨʫʧʥʳʝ ʦʩʦʙʠ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʠ ʤʘʣʦ ʢʦʥʢʫʨʠʨʫʶʱʠʝ ʟʘ 

ʧʠʱʫ. ʀʭ ʣʠʯʠʥʢʠ, ʧʦʷʚʠʚʰʠʝʩʷ ʚ ʵʪʦ ʚʨʝʤʷ, ʠʤʝʶʪ ʰʘʥʩ ʚʳʨʘʩʪʠ ʠ, ʚʦʟʤʦʞʥʦ, ʜʘʞʝ ʫʩʧʝʪʴ 

ʨʘʟʤʥʦʞʠʪʴʩʷ ʚ ʵʪʦʤ ʞʝ ʛʦʜʫ. ʇʨʠ ʵʪʦʤ ʦʯʝʥʴ ʚʘʞʥʦ, ʯʪʦʙʳ ʣʠʯʠʥʢʠ ʵʪʠ ʙʳʣʠ ʪʘʢʞʝ 

ʦʙʝʩʧʝʯʝʥʳ ʧʠʱʝʡ. ʇʦʩʢʦʣʴʢʫ ʤʥʦʛʦʯʠʩʣʝʥʥʘʷ ʬʨʘʢʮʠʷ ʩʘʤʳʭ ʤʝʣʢʠʭ ʣʠʯʠʥʦʢ ʧʦ ʜʘʥʥʳʤ 

ɺʠʥʦʛʨʘʜʦʚʘ [16] ʠʩʯʝʟʘʝʪ ʠʟ ʩʦʩʪʘʚʘ ʧʣʘʥʢʪʦʥʘ ʟʘ ʥʝʩʢʦʣʴʢʦ ʜʥʝʡ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ 

ʠʣʠ ʦʥʠ ʧʦʛʠʙʘʶʪ, ʠʣʠ ʦʯʝʥʴ ʙʳʩʪʨʦ ʚʳʨʘʩʪʘʶʪ.  

ʀʪʘʢ, ʧʦʣʫʯʘʝʪʩʷ, ʯʪʦ B. ovata ʫʥʠʯʪʦʞʘʝʪ ʟʘʧʘʩ ʧʠʱʠ ʟʘ 2 ʥʝʜʝʣʠ ʠ ʜʘʣʝʝ ʫʞʝ 

ʧʠʱʝʚʦʛʦ ʨʝʩʫʨʩʘ ʥʘ ʨʘʟʤʥʦʞʝʥʠʝ ʥʝ ʭʚʘʪʘʝʪ. ʊʦʛʜʘ ʧʦʯʝʤʫ ʞʝ ʭʠʱʥʠʢ ʧʦʷʚʣʷʝʪʩʷ ʚ ʤʘʩʩʝ ʠ 

ʨʘʟʤʥʦʞʘʝʪʩʷ ʠʤʝʥʥʦ ʣʝʪʦʤ? ʍʦʪʷ ʯʠʩʣʝʥʥʦʩʪʴ ʤʥʝʤʠʦʧʩʠʩʘ ʢ ʘʚʛʫʩʪʫ ʨʝʟʢʦ ʚʳʨʦʩʣʘ, ʚ 

ʦʩʥʦʚʥʦʤ ʧʦʧʫʣʷʮʠʷ ʩʦʩʪʦʷʣʘ ʠʟ ʤʝʣʢʠʭ ʦʩʦʙʝʡ. ʂ ʘʚʛʫʩʪʫ ʥʝʤʥʦʛʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʪʘʢ ʞʝ ʠ 

ʙʠʦʤʘʩʩʘ M. leidyi, ʥʦ ʚʩʝ ʞʝ ʣʝʪʦʤ ʦʥʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʠʞʝ, ʯʝʤ ʚʦ ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʩʝʟʦʥʳ [14]. 

ɿʥʘʯʠʪ, ʦʙʠʣʴʥʦʝ ʧʠʪʘʥʠʝ ʚʟʨʦʩʣʳʭ ʙʝʨʦʝ ð ʦʪʥʶʜʴ ʥʝ ʝʜʠʥʩʪʚʝʥʥʳʡ, ð ʠ ʜʘʞʝ ʥʝ ʛʣʘʚʥʳʡ 
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ʠʟ ʬʘʢʪʦʨʦʚ, ʢʦʥʪʨʦʣʠʨʫʶʱʠʭ ʨʘʟʤʥʦʞʝʥʠʝ. ʇʦʵʪʦʤʫ ʩʣʝʜʫʶʱʝʡ ʟʘʜʘʯʝʡ ʥʘʰʝʡ ʨʘʙʦʪʳ 

ʷʚʣʷʣʦʩʴ ʚʳʷʩʥʝʥʠʝ ʧʠʱʝʚʦʛʦ ʨʝʞʠʤʘ ʣʠʯʠʥʦʢ. 

ʉʫʪʦʯʥʘʷ ʜʠʥʘʤʠʢʘ ʨʘʟʤʥʦʞʝʥʠʷ B. ovata. ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʧʦ ʩʫʪʦʯʥʦʡ ʜʠʥʘʤʠʢʝ 

ʨʘʟʤʥʦʞʝʥʠʷ ʚʩʝ ʦʩʦʙʠ ʚʳʤʝʪʳʚʘʣʠ ʷʡʮʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʥʝ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʚ ʧʨʠʫʨʦʯʝʥʥʦʩʪʠ ʢ ʢʘʢʦʤʫ-ʣʠʙʦ ʚʨʝʤʝʥʠ ʩʫʪʦʢ. ɺʩʝ ʵʢʟʝʤʧʣʷʨʳ ʚ 

ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʥʝʨʝʩʪʠʣʠʩʴ ʩ ʨʘʟʣʠʯʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ. ʇʇʇ ʛʨʝʙʥʝʚʠʢʦʚ ʙʳʣ ʨʘʟʥʳʡ, ʯʪʦ 

ʦʪʨʘʟʠʣʦʩʴ ʚ ʘʙʩʦʣʶʪʥʳʭ ʨʘʟʤʝʨʘʭ ʢʣʘʜʦʢ. ʅʘ ʚʩʝʭ ʛʨʘʬʠʢʘʭ ʥʘʙʣʶʜʘʶʪʩʷ ʧʠʢʠ ʚʳʤʝʪʘ ʷʠʮ, 

ʥʦ ʜʣʷ ʢʘʞʜʦʡ ʦʩʦʙʠ ʢʘʨʪʠʥʘ ʜʠʥʘʤʠʢʠ ʥʝʨʝʩʪʘ ʠʥʜʠʚʠʜʫʘʣʴʥʘ. ʇʨʠ ʪʝʤʧʝʨʘʪʫʨʝ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʪʦʡ, ʯʪʦ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʙʳʣʘ ʚ ʤʦʨʝ (23ï24 Áʉ), ʚʩʝ ʵʢʟʝʤʧʣʷʨʳ 

ʥʝʨʝʩʪʠʣʠʩʴ ʥʝʨʘʚʥʦʤʝʨʥʦ ʠ ʘʩʠʥʭʨʦʥʥʦ, ʥʝ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʚ ʥʠʢʘʢʦʡ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ. 

ʆʪʢʣʦʥʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʥʝʩʢʦʣʴʢʦ ʛʨʘʜʫʩʦʚ ʚ ʪʫ ʠʣʠ ʠʥʫʶ ʩʪʦʨʦʥʫ ʧʨʠʚʦʜʠʣʦ ʢ 

ʩʦʛʣʘʩʦʚʘʥʥʦʤʫ ʩʜʚʠʛʫ ʤʘʢʩʠʤʫʤʦʚ ʥʝʨʝʩʪʘ. ʏʝʪʳʨʝ ʠʟ 6 ʙʝʨʦʝ, ʩʦʜʝʨʞʘʚʰʠʭʩʷ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 26 Áʉ ʥʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ ʚʳʤʝʪʳʚʘʣʠ ʷʡʮʘ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ 4 ʯʘʩʦʚ (ʈʠʩʫʥʦʢ 

4ɸ). ɼʚʝ ʦʩʦʙʠ ʇʇʇ ʢʦʪʦʨʳʭ ʙʳʣ ʥʠʟʦʢ, ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʷʠʮ ʚʳʤʝʪʘʣʠ ʤʝʞʜʫ 

ʧʝʨʚʳʤʠ 4 ʠ 8 ʯʘʩʘʤʠ, ʘ ʟʘʪʝʤ ʫʞʝ ʥʝ ʧʣʦʜʠʣʠʩʴ ʚʦʦʙʱʝ, ʠ ʛʦʥʘʜʳ ʠʭ ʙʳʣʠ ʧʫʩʪʳ.  

 

  
 

ʈʠʩʫʥʦʢ 4. ʉʫʪʦʯʥʘʷ ʜʠʥʘʤʠʢʘ ʨʘʟʤʥʦʞʝʥʠʷ B. ovata. ɸ ð ʧʨʠ t=26 Áʉ, ɺ ð ʧʨʠ t=20 Áʉ [36]. 

 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʤʥʝʤʠʦʧʩʠʩʘ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʜʦʢʘʟʘʥ ʦʜʥʦʢʨʘʪʥʳʡ ʥʝʨʝʩʪ ʚ 

ʥʦʯʥʦʝ ʚʨʝʤʷ ʩʫʪʦʢ ([23, 34], ʩʦʙʩʪʚʝʥʥʳʝ ʥʘʙʣʶʜʝʥʠʷ), ʙʝʨʦʝ ʥʝʨʝʩʪʠʪʴʩʷ, ʢʘʢ ʠ ʧʠʪʘʪʴʩʷ, 

ʤʦʛʫʪ ʢʨʫʛʣʦʩʫʪʦʯʥʦ. ʉʢʦʨʦʩʪʴ ʥʝʨʝʩʪʘ ʟʘʚʠʩʠʪ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʩʨʝʜʳ, ʠ ʯʝʤ ʚʳʰʝ 

ʪʝʤʧʝʨʘʪʫʨʘ, ʪʝʤ ʙʳʩʪʨʝʝ ʧʨʦʠʩʭʦʜʠʪ ʥʝʨʝʩʪ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʩʦʟʨʝʚʘʥʠʝ ʷʠʮ ʜʦʣʞʥʦ 

ʧʨʦʠʩʭʦʜʠʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʧʨʝʨʳʚʥʦ ʠ ʛʦʨʘʟʜʦ ʙʳʩʪʨʝʝ, ʯʝʤ ʫ ʤʥʝʤʠʦʧʩʠʩʘ. 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʨʘʟʤʝʨ ʩʫʪʦʯʥʦʡ ʢʣʘʜʢʠ ʢʨʫʧʥʦʛʦ ʙʝʨʦʝ ʤʦʞʝʪ ʧʨʝʚʳʰʘʪʴ 20000 ̫ ʠʮ [14], 

ʯʪʦ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʧʨʝʚʳʰʘʝʪ ʤʘʢʩʠʤʘʣʴʥʫʶ ʢʣʘʜʢʫ ʤʥʝʤʠʦʧʩʠʩʘ (ʩʦʙʩʪʚʝʥʥʳʝ 

ʥʝʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʜʘʥʥʳʝ). 

ɺʨʝʤʷ ʨʘʟʚʠʪʠʷ ʦʪ ʷʡʮʘ ʜʦ ʣʠʯʠʥʢʠ ʫ B. ovata. ɺʳʩʚʦʙʦʞʜʘʶʪʩʷ ʷʡʮʘ ʧʦʦʜʠʥʦʯʢʝ ʯʝʨʝʟ 

ʛʦʥʦʧʦʨʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚʜʦʣʴ ʚʩʝʡ ʢʘʥʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʙʝʨʦʝ. ɺʟʨʦʩʣʘʷ ʦʩʦʙʴ ʧʨʠ ʵʪʦʤ 

ʧʨʦʠʟʚʦʜʠʪ ʨʠʪʤʠʯʝʩʢʠʝ ʩʦʢʨʘʱʝʥʠʷ ʚʩʝʛʦ ʪʝʣʘ. ʆʙʦʣʦʯʢʘ ʧʨʠ ʚʳʭʦʜʝ ʷʡʮʘ ʚ ʥʘʨʫʞʥʫʶ 

ʩʨʝʜʫ ʨʘʩʧʨʘʚʣʷʝʪʩʷ, ʠ ʝʝ ʜʠʘʤʝʪʨ ʩʦʩʪʘʚʣʷʝʪ 800ï1000 ʤʢʤ. ɼʠʘʤʝʪʨ ʟʘʨʦʜʳʰʘ ʙʝʟ 

ʦʙʦʣʦʯʢʠ ð 325ï350 ʤʢʤ. ʇʦ ʥʘʰʠʤ ʜʘʥʥʳʤ (ʈʠʩʫʥʦʢ 5) ʧʝʨʚʳʝ 4 ʯʘʩʘ ʧʦʩʣʝ ʚʳʤʝʪʘ ʷʡʮʘ 

ʥʝ ʜʨʦʙʷʪʩʷ. 
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ʈʠʩʫʥʦʢ 5. ɺʨʝʤʷ ʨʘʟʚʠʪʠʷ Beroe ovata ʦʪ ʷʡʮʘ ʜʦ ʣʠʯʠʥʢʠ ʧʨʠ t=22 Áʉ (ʚ ʯʘʩʘʭ) [36]. 

 

ɼʨʦʙʣʝʥʠʝ ʜʣʠʪʩʷ ʦʢʦʣʦ 16 ʯʘʩʦʚ; ʧʦ ʝʛʦ ʟʘʚʝʨʰʝʥʠʠ ʦʙʨʘʟʫʝʪʩʷ ʣʠʯʠʥʢʘ, ʢʦʪʦʨʘʷ 

ʧʝʨʚʳʝ 8 ʯʘʩʦʚ ʧʣʘʚʘʝʪ ʚʥʫʪʨʠ ʷʡʮʝʚʦʡ ʦʙʦʣʦʯʢʠ. ɺʳʣʫʧʣʝʥʠʝ ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ʣʠʯʠʥʢʠ 

ʧʨʦʠʩʭʦʜʠʪ ʚ ʪʝʯʝʥʠʝ 1 ʯʘʩʘ. ɺʝʩʴ ʧʝʨʠʦʜ ʦʪ ʚʳʤʝʪʘ ʷʡʮʘ ʜʦ ʚʳʭʦʜʘ ʣʠʯʠʥʢʠ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 20ï22 Áʉ ʟʘʥʠʤʘʝʪ 29ï31 ʯ. ʇʨʠ t=24 ÁC ʧʝʨʠʦʜ ʩʦʢʨʘʱʘʝʪʩʷ ʜʦ 23ï25 ʯ, ʘ ʧʨʠ 

t=26 ÁC ð ʜʦ 21ï22 ʯ.  

ʆʯʝʚʠʜʥʦ, ʪʝʤʧʝʨʘʪʫʨʘ ʫʩʢʦʨʷʝʪ ʨʘʟʚʠʪʠʝ ʷʠʮ, ʩʢʦʨʦʩʪʴ ʚʳʭʦʜʘ ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ 

ʣʠʯʠʥʢʠ ʠʟ ʷʡʮʘ ʟʘʚʠʩʠʪ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʩʨʝʜʳ, ʪʘʢ ʞʝ ʢʘʢ ʠ ʩʦʟʨʝʚʘʥʠʝ ʛʦʥʘʜ. ʇʦʩʢʦʣʴʢʫ 

ʪʝʤʧʝʨʘʪʫʨʘ ʨʝʛʫʣʠʨʫʝʪ ʨʘʟʤʥʦʞʝʥʠʝ ʠ ʜʨʫʛʠʭ ʟʚʝʥʴʝʚ ʧʠʱʝʚʦʡ ʮʝʧʠ, ʪʦ, ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, 

ʵʪʦʪ ʬʘʢʪʦʨ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʚʠʜʘ, ʧʨʠʫʨʦʯʠʚʘʷ ʩʝʟʦʥ 

ʨʘʟʤʥʦʞʝʥʠʷ ʢʦ ʚʨʝʤʝʥʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʦʙʠʣʠʷ ʧʠʱʠ ʜʣʷ ʧʦʪʦʤʩʪʚʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʨʝʤʷ 

ʧʦʷʚʣʝʥʠʷ ʙʝʨʦʝ ʚ ʧʨʠʙʨʝʞʴʝ ð ʥʘʯʘʣʦ ʘʚʛʫʩʪʘ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦ ʚʳʩʦʢʦʡ 

ʪʝʤʧʝʨʘʪʫʨʦʡ ʩʨʝʜʳ ʠ ʦʪʥʦʩʠʪʝʣʴʥʳʤ ʦʙʠʣʠʝʤ ʧʠʱʠ. ʆʩʪʘʝʪʩʷ ʚʳʷʩʥʠʪʴ, ʯʝʤ ʞʝ ʧʠʪʘʶʪʩʷ 

ʣʠʯʠʥʢʠ. ɺʝʜʴ ʦʪ ʠʭ ʚʳʞʠʚʘʝʤʦʩʪʠ ʨʝʧʨʦʜʫʢʪʠʚʥʳʡ ʫʩʧʝʭ ʧʦʧʫʣʷʮʠʠ ʟʘʚʠʩʠʪ ʥʝ ʤʝʥʴʰʝ, 

ʯʝʤ ʦʪ ʧʣʦʜʦʚʠʪʦʩʪʠ ʚʟʨʦʩʣʳʭ. 

ʇʠʪʘʥʠʝ ʠ ʨʦʩʪ ʣʠʯʠʥʦʢ ʙʝʨʦʝ. ʇʨʦʮʝʥʪ ʚʳʣʫʧʠʚʰʠʭʩʷ ʣʠʯʠʥʦʢ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʧʦ 

ʨʘʟʚʠʪʠʶ ʷʠʮ ʩʦʩʪʘʚʣʷʣ ʚ ʩʨʝʜʥʝʤ 17,9%. ʉʢʦʨʝʝ ʚʩʝʛʦ ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʭʨʫʧʢʦʩʪʴʶ ʠ 

ʥʝʞʥʦʩʪʴʶ ʷʠʮ ʙʝʨʦʝ, ʢʦʪʦʨʳʝ ʣʝʛʢʦ ʧʦʚʨʝʞʜʘʶʪʩʷ ʧʨʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʤʘʥʠʧʫʣʷʮʠʷʭ. ʗʡʮʘ 

ʤʥʝʤʠʦʧʩʠʩʘ ʚ ʧʦʜʦʙʥʳʭ ʫʩʣʦʚʠʷʭ ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʧʦʯʪʠ ʧʦʣʥʫʶ çʚʩʭʦʞʝʩʪʴè. ɺʦʦʙʱʝ 

ʛʦʚʦʨʷ, ʠ ʚʟʨʦʩʣʳʝ ʤʥʝʤʠʦʧʩʠʩʳ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʪʦʣʝʨʘʥʪʥʳ ʢ ʫʩʣʦʚʠʷʤ ʩʦʜʝʨʞʘʥʠʷ, ʯʝʤ 

ʙʝʨʦʝ. 

ɺʳʢʣʶʥʫʚʰʠʝʩʷ ʣʠʯʠʥʢʠ ʠʤʝʶʪ ʨʘʟʤʝʨ 0,5 ʤʤ ʠ ʧʦ ʧʣʘʥʫ ʩʪʨʦʝʥʠʷ ʥʘʧʦʤʠʥʘʶʪ 

ʚʟʨʦʩʣʳʭ, ʥʝʩʫʪ ʥʘ ʘʙʦʨʘʣʴʥʦʤ ʢʦʥʮʝ ʪʝʣʘ ʚʦʢʨʫʛ ʩʪʘʪʦʮʠʩʪʘ ʚʝʥʯʠʢ ʛʨʝʙʥʳʭ ʧʣʘʩʪʠʥʦʢ, 

ʩʦʩʪʦʷʱʠʡ ʠʟ 4 ʧʘʨ ʨʷʜʦʚ, ʧʦ 4ï5 ʧʣʘʩʪʠʥʢʠïʢʪʝʥʳ ʚ ʢʘʞʜʦʤ ʨʷʜʫ (ʈʠʩʫʥʦʢ 6ɸ). ʋ ʣʠʯʠʥʦʢ 

ʩʬʦʨʤʠʨʦʚʘʥʳ 8 ʤʝʨʠʜʠʦʥʘʣʴʥʳʭ ʢʘʥʘʣʦʚ, ʥʦ ʧʦʢʘ ʝʱʝ ʦʪʩʫʪʩʪʚʫʶʪ ʧʘʨʘʛʘʩʪʨʘʣʴʥʳʝ. 

ʆʜʥʘʢʦ ʨʘʟʚʠʪʠʝ ʧʨʦʠʩʭʦʜʠʪ ʜʦʚʦʣʴʥʦ ʙʳʩʪʨʦ, ʜʘʞʝ ʝʩʣʠ ʚ ʧʝʨʚʦʝ ʚʨʝʤʷ ʧʠʱʘ ʦʪʩʫʪʩʪʚʫʝʪ. 

ʈʦʩʪ, ʥʘʧʨʠʤʝʨ, ʛʨʝʙʥʳʭ ʨʷʜʦʚ ʦʯʝʥʴ ʭʦʨʦʰʦ ʟʘʤʝʪʝʥ. ʋ ʜʚʫʭʜʥʝʚʥʦʡ ʣʠʯʠʥʢʠ ʦʥʠ ʫʞʝ ʥʝʩʫʪ 

ʦʢʦʣʦ ʜʝʩʷʪʢʘ ʛʨʝʙʥʳʭ ʧʣʘʩʪʠʥʦʢ (ʈʠʩʫʥʦʢ 6ɹ). ʃʠʯʠʥʢʠ ʧʦʩʪʦʷʥʥʦ ʜʚʠʛʘʶʪʩʷ, ʘʢʪʠʚʥʦ 

ʨʘʙʦʪʘʷ ʛʨʝʙʥʳʤʠ ʨʷʜʘʤʠ. ʈʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʚʳʢʣʶʥʫʚʰʠʭʩʷ ʣʠʯʠʥʦʢ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ, ʧʦ-

ʚʠʜʠʤʦʤʫ, ʟʘ ʩʯʝʪ ʚʳʩʦʢʦʛʦ ʫʜʝʣʴʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ, ʧʨʝʚʳʰʘʶʱʝʛʦ 

ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʫ ʚʟʨʦʩʣʳʭ ʙʦʣʝʝ ʯʝʤ ʚ 20 ʨʘʟ [35]. ʅʘ ʚʪʦʨʳʝïʪʨʝʪʴʠ ʩʫʪʢʠ ʞʠʟʥʠ ʣʠʯʠʥʢʠ, 

ʦʜʥʘʢʦ, ʨʘʩʭʦʜʫʷ ʚʥʫʪʨʝʥʥʠʝ ʟʘʧʘʩʳ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠ ʧʨʠʦʙʨʝʪʘʷ ʯʝʨʪʳ ʚʟʨʦʩʣʦʛʦ 

ʭʠʱʥʠʢʘ, ʷʚʥʦ ʦʙʥʘʨʫʞʠʚʘʶʪ ʧʨʠʟʥʘʢʠ ʛʦʣʦʜʘ, ʧʝʨʠʦʜʠʯʝʩʢʠ ʰʠʨʦʢʦ ʦʪʢʨʳʚʘʷ ʨʦʪ, ʧʦ 

ʚʥʫʪʨʝʥʥʝʤʫ ʢʨʘʶ ʢʦʪʦʨʦʛʦ ʫʞʝ ʩʬʦʨʤʠʨʦʚʘʥʳ ʤʘʢʨʦʮʠʣʠʠ. 

ɺ ʥʘʰʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʣʠʯʠʥʢʠ ʙʝʨʦʝ ʧʠʪʘʣʠʩʴ ʣʠʯʠʥʢʘʤʠ ʤʥʝʤʠʦʧʩʠʩʘ, 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʨʘʚʥʳʤʠ ʩʝʙʝ ʧʦ ʨʘʟʤʝʨʫ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʧʨʦʠʩʭʦʜʠʪ ʪʘʢ ʞʝ, ʢʘʢ ʫ ʚʟʨʦʩʣʳʭ 

ʭʠʱʥʠʢʦʚ. ɺʟʨʦʩʣʳʝ ʤʥʝʤʠʦʧʩʠʩʳ ʜʣʷ ʤʝʣʢʠʭ ʣʠʯʠʥʦʢ ʙʝʨʦʝ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʥʝʫʷʟʚʠʤʳ. ɺ 

4 

16 

8 

1 

ʉʪʘʜʠʷ ʷʡʮʘ 

ɼʨʦʙʣʝʥʠʝ 

ʉʪʘʜʠʷ ʣʠʯʠʥʢʠ ʚ ʷʡʮʝʚʦʡ ʦʙʦʣʦʯʢʝ 

ɺʳʣʫʧʣʝʥʠʝ ʣʠʯʠʥʢʠ 
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ʵʢʩʧʝʨʠʤʝʥʪʝ ʣʠʯʠʥʢʠ ʤʦʛʣʠ ʧʠʪʘʪʴʩʷ ʣʠʰʴ ʩʚʝʞʝʧʦʚʨʝʞʜʝʥʥʳʤ ʥʝʧʦʜʚʠʞʥʳʤ 

ʤʥʝʤʠʦʧʩʠʩʦʤ, ʧʦʛʣʦʱʘʷ ʚʳʪʝʢʘʶʱʫʶ ʠʟ ʥʝʛʦ ʩʣʠʟʴ ʠ ʢʫʩʦʯʢʠ ʚʥʫʪʨʝʥʥʠʭ ʪʢʘʥʝʡ. ɺ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʪʘʢʘʷ ʩʠʪʫʘʮʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʘ: ʚʟʨʦʩʣʳʝ ʤʥʝʤʠʦʧʩʠʩʳ ʠ 

ʧʦʜʨʦʩʰʘʷ ʘʢʪʠʚʥʦ ʧʣʘʚʘʶʱʘʷ ʤʦʣʦʜʴ ʥʝ ʜʘʶʪ ʤʝʣʢʠʤ ʣʠʯʠʥʢʘʤ ʢ ʩʝʙʝ ʧʨʠʙʣʠʟʠʪʴʩʷ, 

ʥʝʧʨʦʠʟʚʦʣʴʥʦ ʦʪʙʨʘʩʳʚʘʷ ʠʭ ʝʩʪʝʩʪʚʝʥʥʳʤ ʪʦʢʦʤ ʚʦʜʳ, ʧʦʩʪʦʷʥʥʦ ʩʦʟʜʘʚʘʝʤʳʤ ʛʨʝʙʥʳʤʠ 

ʨʷʜʘʤʠ ʠ ʧʝʨʠʦʜʠʯʝʩʢʠʤʠ ʚʟʤʘʭʘʤʠ ʣʦʧʘʩʪʝʡ. ʀʭ ʧʦʚʨʝʞʜʝʥʥʳʝ ʧʦʢʨʦʚʳ ʟʘʪʷʛʠʚʘʶʪʩʷ 

ʦʯʝʥʴ ʙʳʩʪʨʦ.  

 

ɸ ɹ 

  
 

ɺ 

 

ɻ 

  
 

ʈʠʩʫʥʦʢ 6. ʃʠʯʠʥʢʘ Beroe ovata: ɸ ð ʦʜʥʦʜʥʝʚʥʘʷ ʣʠʯʠʥʢʘ ʩʦ ʩʪʦʨʦʥʳ ʘʙʦʨʘʣʴʥʦʛʦ ʦʨʛʘʥʘ, 

ɹ ð ʜʚʫʭʜʥʝʚʥʘʷ ʣʠʯʠʥʢʘ, ɺ ð 3 ʜʥʝʚʥʘʷ ʣʠʯʠʥʢʘ, ɻ ð 4-ʜʥʝʚʥʘʷ ʣʠʯʠʥʢʘ ʩ ʧʠʱʝʡ ʚʥʫʪʨʠ. 

 

ʂ ʩʦʞʘʣʝʥʠʶ, ʣʠʯʠʥʢʠ ʙʝʨʦʝ ʧʣʦʭʦ ʚʳʞʠʚʘʣʠ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ, ʠ ʠʟ 18 ʦʧʳʪʦʚ ʧʦ 

ʧʠʪʘʥʠʶ ʣʠʯʠʥʢʘʤʠ ʤʥʝʤʠʦʧʩʠʩʘ ʫʩʧʝʰʥʳʤʠ ʦʢʘʟʘʣʠʩʴ ʪʦʣʴʢʦ 7 (ʊʘʙʣʠʮʘ). 

ʅʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʶ ʢ ʫʚʝʣʠʯʝʥʠʶ ʩʫʭʦʛʦ ʚʝʩʘ ʩʲʝʜʝʥʥʳʭ ʚ ʪʝʯʝʥʠʝ ʩʫʪʦʢ ʞʝʨʪʚ 

(ʦʪ 0,6 ʜʦ 1,8 ʤʢʛ) ʠ ʢ ʫʤʝʥʴʰʝʥʠʶ ʫʜʝʣʴʥʦʛʦ ʩʫʪʦʯʥʦʛʦ ʨʘʮʠʦʥʘ (ʦʪ 129 ʜʦ 71%) ʧʦ ʤʝʨʝ 

ʫʚʝʣʠʯʝʥʠʷ ʨʘʟʤʝʨʘ ʪʝʣʘ ʧʦʪʨʝʙʠʪʝʣʷ. 

ʕʥʝʨʛʝʪʠʯʝʩʢʠʝ ʟʘʪʨʘʪʳ ʥʘ ʜʳʭʘʥʠʝ ʫ ʣʠʯʠʥʦʢ ʙʝʨʦʝ ʩʦʩʪʘʚʣʷʶʪ 20ï30% ʩʫʭʦʛʦ ʚʝʩʘ ʚ 

ʩʫʪʢʠ (ʉʚʝʪʣʠʯʥʳʡ, ʣʠʯʥʦʝ ʩʦʦʙʱʝʥʠʝ). ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʨʘʮʠʦʥʳ 

ʧʦʣʥʦʩʪʴʶ ʧʦʢʨʳʚʘʶʪ ʟʘʪʨʘʪʳ ʥʘ ʤʝʪʘʙʦʣʠʟʤ ʠ ʨʦʩʪ ʣʠʯʠʥʦʢ. ɿʘ ʜʚʦʝ ʩʫʪʦʢ ʚʝʩ ʦʜʥʦʛʦ 

ʵʢʟʝʤʧʣʷʨʘ ʫʜʚʦʠʣʩʷ (ʦʪ 1,7 ʜʦ 3,3 ʤʢʛ ʩʫʭʦʛʦ ʚʝʩʘ). ɿʘ ʵʪʦʪ ʧʝʨʠʦʜ ʦʥ ʩʲʝʣ 3 ʤʢʛ ʢʦʨʤʘ.  
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ʊʘʙʣʠʮʘ. 

ʇʀʊɸʅʀɽ ʃʀʏʀʅʆʂ BEROE OVATA ʃʀʏʀʅʂɸʄʀ MNEMIOPSIS LEIDYI [36]  

 

ˉ 

ʦʧʳʪʘ 

ɼʣʠʥʘ 

ʙʝʨʦʝ, ʤʤ 

ʉʳʨʦʡ 

ʚʝʩ, ʤʢʛ 

ʉʫʭʦʡ 

ʚʝʩ, ʤʢʛ 

ʏʠʩʣʦ 

ʩʲʝʜʝʥʥʳʭ 

ʣʠʯʠʥʦʢ 

ʉʫʭʦʡ ʚʝʩ 

ʩʲʝʜʝʥʥʳʭ 

ʞʝʨʪʚ, ʤʢʛ 

ʉʫʪʦʯʥʳʡ 

ʨʘʮʠʦʥ, % ʦʪ 

ʩʫʭʦʛʦ ʚʝʩʘ 

1 0,8 67 1,7 4 1,2 71 

2 0,6 28 0,7 3 0,9 129 

3 0,6 28 0,7 3 0,9 129 

4 0,7 45 1,1 4 1,2 109 

5 0,9 95 2,4 6 1,8 75 

6 0,6 28 0,7 2 0,6 86 

7 0,7 45 1,1 3 0,9 82 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʧʠʪʘʥʠʷ ʣʠʯʠʥʢʠ ʙʝʨʦʝ ʩʧʦʩʦʙʥʳ ʨʘʩʪʠ 

ʦʯʝʥʴ ʙʳʩʪʨʦ. ʍʦʪʷ ʙʳʩʪʨʳʡ ʨʦʩʪ ʧʨʠ ʦʙʠʣʴʥʦʤ ʧʠʪʘʥʠʠ ʭʘʨʘʢʪʝʨʝʥ ʠ ʜʣʷ ʚʟʨʦʩʣʳʭ 

ʛʨʝʙʥʝʚʠʢʦʚ [29], ʦʯʝʚʠʜʥʦ, ʯʪʦ ʤʦʣʦʜʴ ʩʧʦʩʦʙʥʘ ʫʚʝʣʠʯʠʚʘʪʴʩʷ ʚ ʨʘʟʤʝʨʘʭ ʛʦʨʘʟʜʦ ʙʳʩʪʨʝʝ.  

ʇʦʩʢʦʣʴʢʫ ʤʘʢʩʠʤʫʤ ʯʠʩʣʝʥʥʦʩʪʠ ʣʠʯʠʥʦʢ ʤʥʝʤʠʦʧʩʠʩʘ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʪʦ ʚʨʝʤʷ, ʢʦʛʜʘ 

ʚʦʜʘ ʥʘʠʙʦʣʝʝ ʧʨʦʛʨʝʪʘ, ʠ ʩʣʝʜʫʝʪ ʟʘ ʤʘʢʩʠʤʫʤʦʤ ʯʠʩʣʝʥʥʦʩʪʠ ʚʟʨʦʩʣʳʭ ʨʘʟʤʥʦʞʘʶʱʠʭʩʷ 

ʤʥʝʤʠʦʧʩʠʩʦʚ [15ï16, 26], ʦʯʝʚʠʜʥʦ, ʯʪʦ ʣʠʯʠʥʢʠ ʙʝʨʦʝ, ʧʦʷʚʠʚʰʠʝʩʷ ʧʝʨʚʳʤʠ ʚ ʘʢʚʘʪʦʨʠʠ 

ʚ ʜʘʥʥʦʤ ʩʝʟʦʥʝ, ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʧʦʧʘʜʘʶʪ ʚ ʥʘʠʙʣʘʛʦʧʨʠʷʪʥʝʡʰʠʝ ʫʩʣʦʚʠʷ ʜʣʷ ʙʳʩʪʨʦʛʦ 

ʨʦʩʪʘ. ʂ ʩʝʥʪʷʙʨʶ 2001 ʛ., ʤʝʣʢʠʭ ʣʠʯʠʥʦʢ ʚ ʘʢʚʘʪʦʨʠʠ ʫʞʝ ʥʝ ʙʳʣʦ [15]. ʇʦ-ʚʠʜʠʤʦʤʫ, ʦʥʠ 

ʚʳʨʦʩʣʠ, ʘ ʚʟʨʦʩʣʳʝ ʙʝʨʦʝ, ʫʥʠʯʪʦʞʠʚʰʠʝ ʟʘʧʘʩ ʧʠʱʠ ʢ ʪʨʝʪʴʝʡ ʜʝʢʘʜʝ ʘʚʛʫʩʪʘ, ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʫʞʝ ʥʝ ʠʤʝʣʠ ʜʦʩʪʘʪʦʯʥʳʭ ʨʝʩʫʨʩʦʚ ʜʣʷ ʨʘʟʤʥʦʞʝʥʠʷ. 

ɺʝʨʦʷʪʥʦ, ʚ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ, ʜʘʣʴʥʝʡʰʠʡ ʨʦʩʪ ʠ ʩʦʟʨʝʚʘʥʠʝ ʣʠʯʠʥʦʢ ʙʝʨʦʝ 

ʧʨʦʠʩʭʦʜʠʪ ʪʘʢ ʞʝ ʙʳʩʪʨʦ. ʆʜʥʘʢʦ ʚ ʫʩʣʦʚʠʷʭ ʧʠʱʝʚʦʛʦ ʜʝʬʠʮʠʪʘ, ʧʦʜʦʙʥʦʛʦ ʪʦʤʫ, ʯʪʦ ʤʳ 

ʥʘʙʣʶʜʘʣʠ ʦʩʝʥʴʶ 2001 ʛ., ʚʳʞʠʚʘʝʪ ʣʠʰʴ ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ ʠʭ ʜʦʣʷ. 

 

ɺr ʚʦʜʳ 

ʆʯʝʚʠʜʥʦ, ʬʘʢʪʦʨʘʤʠ, ʢʦʥʪʨʦʣʠʨʫʶʱʠʤʠ ʨʘʟʤʥʦʞʝʥʠʝ ʛʨʝʙʥʝʚʠʢʦʚ ʙʝʨʦʝ, ʷʚʣʷʶʪʩʷ 

ʪʨʦʬʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʠ ʪʝʤʧʝʨʘʪʫʨʘ ʩʨʝʜʳ. 

ʈʘʟʤʥʦʞʝʥʠʝ ʙʝʨʦʝ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʦʙʠʣʠʷ ʧʠʱʠ. ʕʪʠ ʦʨʛʘʥʠʟʤʳ ʩʧʦʩʦʙʥʳ 

ʧʠʪʘʪʴʩʷ ʥʝʧʨʝʨʳʚʥʦ, ʧʠʪʘʥʠʝ ʧʦʩʪʫʧʘʝʪ ʢ ʩʦʟʨʝʚʘʶʱʠʤ ʚ ʛʦʥʘʜʘʭ ʧʦʣʦʚʳʤ ʧʨʦʜʫʢʪʘʤ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟ ʧʠʱʝʚʳʭ ʢʘʥʘʣʦʚ, ʨʘʟʚʝʪʚʣʝʥʥʘʷ ʩʝʪʴ ʢʦʪʦʨʳʭ ʦʭʚʘʪʳʚʘʝʪ ʚʩʶ 

ʧʦʚʝʨʭʥʦʩʪʴ ʪʝʣʘ ʞʠʚʦʪʥʦʛʦ, ʧʦʵʪʦʤʫ ʧʨʠ ʧʨʦʯʠʭ ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʨʘʟʤʝʨ ʢʣʘʜʢʠ 

ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʣʠʰʴ ʨʘʟʤʝʨʦʤ ʛʨʝʙʥʝʚʠʢʘ. 

ɺʳʤʝʪ ʷʠʮ ʫ ʙʝʨʦʝ ʧʨʦʠʩʭʦʜʠʪ ʘʩʠʥʭʨʦʥʥʦ, ʪʦ ʝʩʪʴ ʦʥʠ ʩʧʦʩʦʙʥʳ ʢ ʦʪʢʣʘʜʢʝ ʷʠʮ ʚ 

ʣʶʙʦʝ ʚʨʝʤʷ ʩʫʪʦʢ.  

ɺʨʝʤʷ ʨʘʟʚʠʪʠʷ ʦʪ ʷʡʮʘ ʜʦ ʣʠʯʠʥʢʠ ʫ B. ovata ʟʘʥʠʤʘʝʪ ʦʢʦʣʦ ʩʫʪʦʢ ʠ ʟʘʚʠʩʠʪ ʦʪ 

ʪʝʤʧʝʨʘʪʫʨʳ ʩʨʝʜʳ. ʊʝʤʧʝʨʘʪʫʨʘ, ʦʯʝʚʠʜʥʦ, ʚʣʠʷʝʪ ʥʘ ʩʢʦʨʦʩʪʴ ʩʦʟʨʝʚʘʥʠʷ ʷʠʮ ʚ ʛʦʥʘʜʘʭ, 

ʫʩʢʦʨʷʝʪ ʨʘʟʚʠʪʠʝ ʚʳʤʝʪʘʥʥʳʭ ʷʠʮ ʚ ʥʘʨʫʞʥʦʡ ʩʨʝʜʝ. ʃʠʯʠʥʢʘ ʙʝʨʦʝ ʧʠʪʘʝʪʩʷ ʤʦʣʦʜʴʶ 

ʤʥʝʤʠʦʧʩʠʩʘ ʧʦʜʦʙʥʦʛʦ ʩʝʙʝ ʨʘʟʤʝʨʘ, ʟʘʛʣʘʪʳʚʘʷ ʧʠʱʫ ʪʘʢʠʤ ʞʝ ʦʙʨʘʟʦʤ, ʢʘʢ ʚʟʨʦʩʣʳʝ 

ʙʝʨʦʝ. ʍʦʪʷ ʩʤʝʨʪʥʦʩʪʴ ʣʠʯʠʥʦʢ ʚʝʣʠʢʘ ʚ ʧʝʨʚʳʝ ʜʥʠ ʞʠʟʥʠ, ʧʨʠ ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ 

ʚʳʞʠʚʰʠʝ ʨʘʩʪʫʪ ʦʯʝʥʴ ʙʳʩʪʨʦ.  

ʐʘʥʩʦʚ ʥʘ ʫʩʧʝʰʥʦʝ ʨʘʟʤʥʦʞʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʧʦʪʦʤʩʪʚʘ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʛʦʨʘʟʜʦ ʙʦʣʴʰʝ 

ʫ ʪʝʭ ʦʩʦʙʝʡ ʙʝʨʦʝ, ʯʪʦ ʧʦʧʘʜʘʶʪ ʚ ʠʟʦʙʠʣʫʶʱʝʝ ʧʠʱʝʡ ʧʨʠʙʨʝʞʴʝ ʣʝʪʦʤ ʩʘʤʳʤʠ ʧʝʨʚʳʤʠ. 

ʍʦʪʷ ʙʠʦʤʘʩʩʘ ʤʥʝʤʠʦʧʩʠʩʘ ʚ ʵʪʦ ʚʨʝʤʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛʠʭ ʩʝʟʦʥʦʚ ʥʝʚʝʣʠʢʘ, ʠ ʨʝʩʫʨʩ 

ʧʠʪʘʥʠʷ ʚʟʨʦʩʣʳʭ ʙʝʨʦʝ ʠʩʯʝʨʧʳʚʘʝʪʩʷ ʜʦʚʦʣʴʥʦ ʙʳʩʪʨʦ, ʚʳʣʫʧʠʚʰʠʝʩʷ ʚ ʵʪʦ ʚʨʝʤʷ 

ʣʠʯʠʥʢʠ ʠʤʝʶʪ ʦʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʧʠʪʘʥʠʷ ʠ ʨʦʩʪʘ. ʇʦʩʢʦʣʴʢʫ ʪʝʤʧʝʨʘʪʫʨʘ 
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ʨʝʛʫʣʠʨʫʝʪ ʨʘʟʤʥʦʞʝʥʠʝ ʠ ʜʨʫʛʠʭ ʟʚʝʥʴʝʚ ʧʠʱʝʚʦʡ ʮʝʧʠ, ʪʦ, ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, 

ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʬʘʢʪʦʨ ʦʙʝʩʧʝʯʠʚʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʚʠʜʘ, ʧʨʠʫʨʦʯʠʚʘʷ 

ʩʝʟʦʥ ʨʘʟʤʥʦʞʝʥʠʷ ʧʦʧʫʣʷʮʠʠ B. ovata ʢʦ ʚʨʝʤʝʥʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʦʙʠʣʠʷ ʧʠʱʠ ʜʣʷ 

ʧʦʪʦʤʩʪʚʘ. 

 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʈʌʌʀ (ʧʨʦʝʢʪʳ ˉ16-44-230326 ʠ ˉ17-

05-00799). 
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ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʦʮʝʥʢʝ ʜʦʩʪʫʧʥʦʩʪʠ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʜʝʪʩʢʦʤʫ 

ʥʘʩʝʣʝʥʠʶ ʚ ʫʩʣʦʚʠʷʭ ʧʨʠʛʦʨʦʜʥʦʛʦ ʨʘʡʦʥʘ ʤʝʛʘʧʦʣʠʩʘ. ɺ ʌʝʜʝʨʘʣʴʥʦʤ ʟʘʢʦʥʝ çʆʙ ʦʩʥʦʚʘʭ 

ʦʭʨʘʥʳ ʟʜʦʨʦʚʴʷ ʛʨʘʞʜʘʥ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè ʜʦʩʪʫʧʥʦʩʪʴ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ 

ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʭ ʧʨʠʥʮʠʧʦʚ. ʉ ʮʝʣʴʶ ʦʮʝʥʢʠ ʜʦʩʪʫʧʥʦʩʪʠ 

ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʚ ʘʤʙʫʣʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʘʥʦʥʠʤʥʦʝ ʘʥʢʝʪʠʨʦʚʘʥʠʝ 

100 ʨʦʜʠʪʝʣʝʡ ʧʘʮʠʝʥʪʦʚ ɼʝʪʩʢʦʡ ʧʦʣʠʢʣʠʥʠʢʠ ʚ ʅʦʚʦʜʝʚʷʪʢʠʥʦ, ʢʦʪʦʨʦʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ 

ʩʫʱʝʩʪʚʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʧʦʚʳʰʝʥʠʠ ʜʦʩʪʫʧʥʦʩʪʠ ʦʢʘʟʘʥʠʷ ʧʝʨʚʠʯʥʦʡ ʤʝʜʠʢʦï

ʩʘʥʠʪʘʨʥʦʡ ʧʦʤʦʱʠ ʜʝʪʷʤ. 

 

Abstract. The article is devoted to the assessment of the accessibility of medical care to 

the children of the population in the conditions of a metropolitan suburban area. In the Federal Law 

ñOn the fundamentals of protecting the health of citizens in the Russian Federationò, access to 

health care is one of the fundamental principles. In order to assess the accessibility of medical care 

on an outpatient basis, an anonymous questionnaire was conducted by 100 parents of the patients of 

the Childrenôs Polyclinic in Novodevatkino, which showed that there is a need to improve the 

availability of primary health care for children. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʦʩʪʫʧʥʦʩʪʴ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ, ʜʝʪʩʢʦʝ ʥʘʩʝʣʝʥʠʝ, ʨʘʡʦʥʥʘʷ 

ʙʦʣʴʥʠʮʘ, ʜʝʪʩʢʦʝ ʦʪʜʝʣʝʥʠʝ, ʘʤʙʫʣʘʪʦʨʥʘʷ ʧʦʤʦʱʴ. 
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ɺʚʝʜʝʥʠʝ 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʬʝʜʝʨʘʣʴʥʳʤ ʟʘʢʦʥʦʤ ˉ323-ʌɿ çʆʙ ʦʩʥʦʚʘʭ ʦʭʨʘʥʳ ʟʜʦʨʦʚʴʷ 

ʛʨʘʞʜʘʥ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè ʢʘʞʜʳʡ ʠʤʝʝʪ ʧʨʘʚʦ ʥʘ ʦʭʨʘʥʫ ʟʜʦʨʦʚʴʷ, ʢʦʪʦʨʦʝ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʦʭʨʘʥʦʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʩʦʟʜʘʥʠʝʤ ʙʝʟʦʧʘʩʥʳʭ ʫʩʣʦʚʠʡ ʪʨʫʜʘ, 

ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʪʨʫʜʘ, ʙʳʪʘ, ʦʪʜʳʭʘ, ʚʦʩʧʠʪʘʥʠʷ ʠ ʦʙʫʯʝʥʠʷ ʛʨʘʞʜʘʥ, ʢʘʯʝʩʪʚʝʥʥʳʭ, 

ʙʝʟʦʧʘʩʥʳʭ ʠ ʜʦʩʪʫʧʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʘ ʪʘʢʞʝ ʦʢʘʟʘʥʠʝʤ ʜʦʩʪʫʧʥʦʡ ʠ 

ʢʘʯʝʩʪʚʝʥʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ [1ï2].  

ɼʦʩʪʫʧʥʦʩʪʴ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ: 

ïʦʨʛʘʥʠʟʘʮʠʝʡ ʦʢʘʟʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʧʦ ʧʨʠʥʮʠʧʫ ʧʨʠʙʣʠʞʝʥʥʦʩʪʠ ʢ ʤʝʩʪʫ 

ʞʠʪʝʣʴʩʪʚʘ, ʤʝʩʪʫ ʨʘʙʦʪʳ ʠʣʠ ʦʙʫʯʝʥʠʷ;  

ïʥʘʣʠʯʠʝʤ ʥʝʦʙʭʦʜʠʤʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʤʝʜʠʮʠʥʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ ʠ ʫʨʦʚʥʝʤ ʠʭ 

ʢʚʘʣʠʬʠʢʘʮʠʠ [3ï4];  

ïʚʦʟʤʦʞʥʦʩʪʴʶ ʚʳʙʦʨʘ ʤʝʜʠʮʠʥʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʚʨʘʯʘ;  

ïʫʩʪʘʥʦʚʣʝʥʠʝʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʈʌ ʪʨʝʙʦʚʘʥʠʡ ʢ ʨʘʟʤʝʱʝʥʠʶ 

ʤʝʜʠʮʠʥʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ ʤʫʥʠʮʠʧʘʣʴʥʦʡ 

ʩʠʩʪʝʤʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ ʠʥʳʭ ʦʙʲʝʢʪʦʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚ ʩʬʝʨʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠʩʭʦʜʷ 

ʠʟ ʧʦʪʨʝʙʥʦʩʪʝʡ ʥʘʩʝʣʝʥʠʷ;  

ïʪʨʘʥʩʧʦʨʪʥʦʡ ʜʦʩʪʫʧʥʦʩʪʴʶ ʤʝʜʠʮʠʥʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʜʣʷ ʚʩʝʭ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʠʥʚʘʣʠʜʦʚ ʠ ʜʨʫʛʠʭ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ 

ʧʝʨʝʜʚʠʞʝʥʠʷ;  

 ïʚʦʟʤʦʞʥʦʩʪʴʶ ʙʝʩʧʨʝʧʷʪʩʪʚʝʥʥʦʛʦ ʠ ʙʝʩʧʣʘʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʜʠʮʠʥʩʢʠʤ 

ʨʘʙʦʪʥʠʢʦʤ ʩʨʝʜʩʪʚ ʩʚʷʟʠ ʠʣʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʧʝʨʝʚʦʟʢʠ ʧʘʮʠʝʥʪʘ ʚ ʙʣʠʞʘʡʰʫʶ 

ʤʝʜʠʮʠʥʩʢʫʶ ʦʨʛʘʥʠʟʘʮʠʶ ʚ ʩʣʫʯʘʷʭ, ʫʛʨʦʞʘʶʱʠʭ ʝʛʦ ʞʠʟʥʠ ʠ ʟʜʦʨʦʚʴʶ ʠ ʜʨ.  

ʉʝʣʴʩʢʘʷ ʤʝʩʪʥʦʩʪʴ ʠʤʝʝʪ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʥʘʢʣʘʜʳʚʘʶʪ ʦʪʧʝʯʘʪʦʢ ʥʘ 

ʩʠʩʪʝʤʫ ʦʨʛʘʥʠʟʘʮʠʠ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ [5]. ʕʪʦ ʢʘʩʘʝʪʩʷ ʪʠʧʘ, ʤʦʱʥʦʩʪʠ, ʜʠʩʣʦʢʘʮʠʠ 

ʫʯʨʝʞʜʝʥʠʡ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʠʭ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʤʠ ʤʝʜʠʮʠʥʩʢʠʤʠ 

ʢʘʜʨʘʤʠ, ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʣʫʯʝʥʠʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ. ʕʪʠ 

ʦʩʦʙʝʥʥʦʩʪʠ ʜʠʢʪʫʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʯʝʪʘ ʩʧʝʮʠʬʠʢʠ ʧʨʠ ʦʢʘʟʘʥʠʠ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ 

[6ï7]. 

 

ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʅʘʩʪʦʷʱʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʙʶʜʞʝʪʥʦʤ ʫʯʨʝʞʜʝʥʠʠ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ çʊʦʢʩʦʚʩʢʘʷ ʨʘʡʦʥʥʘʷ ʙʦʣʴʥʠʮʘè (ɻɹʋɿ ʃʆ 

çʊʦʢʩʦʚʩʢʘʷ ʈɹè), ʚ ʢʦʪʦʨʦʤ ʧʘʮʠʝʥʪʳ ʧʦʣʫʯʘʶʪ ʤʝʜʠʮʠʥʩʢʫʶ ʧʦʤʦʱʴ ʙʝʩʧʣʘʪʥʦ ʧʦ 

çʇʨʦʛʨʘʤʤʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʛʘʨʘʥʪʠʡ ʙʝʩʧʣʘʪʥʦʛʦ ʦʢʘʟʘʥʠʷ ʛʨʘʞʜʘʥʘʤ ʤʝʜʠʮʠʥʩʢʦʡ 

ʧʦʤʦʱʠè ʚ ʨʘʤʢʘʭ ʙʘʟʦʚʦʡ ʧʨʦʛʨʘʤʤʳ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ. 

ʇʦʜʨʘʟʜʝʣʝʥʠʷ ʊʦʢʩʦʚʩʢʦʡ ʙʦʣʴʥʠʮʳ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ɺʩʝʚʦʣʦʞʩʢʦʛʦ ʨʘʡʦʥʘ ʠ ʦʙʩʣʫʞʠʚʘʶʪ ʥʘʩʝʣʝʥʠʝ ʚʦʩʴʤʠ ʧʦʩʝʣʝʥʠʡ. ʂʨʦʤʝ ʩʪʘʮʠʦʥʘʨʘ ʠ 

ʦʪʜʝʣʝʥʠʷ ʩʢʦʨʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʦʢʘʟʳʚʘʝʪʩʷ ʧʦʤʦʱʴ ʚ ʪʨʝʭ ʧʦʣʠʢʣʠʥʠʢʘʭ, ʚʦʩʴʤʠ 

ʘʤʙʫʣʘʪʦʨʠʷʭ ʠ ʧʷʪʠ ʬʝʣʴʜʰʝʨʩʢʠʭïʘʢʫʰʝʨʩʢʠʭ ʧʫʥʢʪʘʭ. ʇʝʨʚʠʯʥʘʷ ʤʝʜʠʢʦïʩʘʥʠʪʘʨʥʘʷ 

ʧʦʤʦʱʴ ʜʝʪʩʢʦʤʫ ʥʘʩʝʣʝʥʠʶ ʦʢʘʟʳʚʘʝʪʩʷ ʚ ʜʝʪʩʢʠʭ ʦʪʜʝʣʝʥʠʷʭ ʧʦʣʠʢʣʠʥʠʢ, ʚ ʜʝʪʩʢʠʭ 

ʢʦʥʩʫʣʴʪʘʮʠʷʭ ʠ ʚ ʘʤʙʫʣʘʪʦʨʠʷʭ. 

ʏʠʩʣʝʥʥʦʩʪʴ ʧʨʠʢʨʝʧʣʝʥʥʦʛʦ ʜʝʪʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʢ çʊʦʢʩʦʚʩʢʘʷ ʈɹè ʚ 2015 ʛ. ʙʳʣʘ 

14105 ʯʝʣ.; ʚ 2016 ʛ. ð 20056, ʚ 2017 ʛ. ð 16278. ɼʝʪʩʢʦʝ ʥʘʩʝʣʝʥʠʝ 0ï14 ʣʝʪ ʚ 2015 ʛ. 
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ʩʦʩʪʘʚʠʣʦ 10767 ʯʝʣ., ʧʦʜʨʦʩʪʢʠ 15ï17 ʣʝʪ ð 3338 ʯʝʣ.; ʚ 2016 ʛ. ʜʝʪʠ 0ï14 ʣʝʪ ð 14901, 

ʧʦʜʨʦʩʪʢʠ 15ï17 ʣʝʪ ð 5155; ʚ 2015 ʛ. ð 13464, ʧʦʜʨʦʩʪʢʠ ð 2815. 

ɼʣʷ ʦʮʝʥʢʠ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʨʦʜʠʪʝʣʝʡ ʜʦʩʪʫʧʥʦʩʪʴʶ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ, 

ʦʢʘʟʳʚʘʝʤʦʡ ʜʝʪʷʤ ʚ ʘʤʙʫʣʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ, ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʘʥʥʳʝ ʧʦʣʫʯʝʥʥʳʝ ʧʫʪʝʤ 

ʘʥʦʥʠʤʥʦʛʦ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʧʦʩʨʝʜʩʪʚʦʤ çɸʥʢʝʪʳ ʧʘʮʠʝʥʪʘ ʜʝʪʩʢʦʡ ʧʦʣʠʢʣʠʥʠʢʠè. ʇʝʨʚʘʷ 

ʯʘʩʪʴ ʘʥʢʝʪʳ ʩʦʜʝʨʞʘʣʘ ʚʦʧʨʦʩʳ, ʚʢʣʶʯʘʶʱʠʝ ʦʙʱʠʝ ʜʘʥʥʳʝ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʠʣʠʩʴ 

ʥʘʟʚʘʥʠʝ ʤʝʜʠʮʠʥʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʧʦʣ, ʚʦʟʨʘʩʪ, ʧʦʩʪʦʷʥʥʦʝ ʤʝʩʪʦ ʞʠʪʝʣʴʩʪʚʘ. ɺʪʦʨʘʷ ʯʘʩʪʴ 

ʘʥʢʝʪʳ ʩʦʩʪʦʷʣʘ ʠʟ ʚʦʧʨʦʩʦʚ, ʧʦʜʝʣʝʥʥʳʭ ʫʩʣʦʚʥʦ ʥʘ ʪʨʠ ʙʣʦʢʘ ʠ ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʦʮʝʥʢʫ 

ʜʦʩʪʫʧʥʦʩʪʠ ʘʤʙʫʣʘʪʦʨʥʦïʧʦʣʠʢʣʠʥʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʜʝʪʷʤ.  

ɼʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʙʳʣ ʧʨʠʤʝʥʝʥ ʤʝʪʦʜ ʩʣʫʯʘʡʥʦʡ 

ʚʳʙʦʨʢʠ ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʙʳʣʘ ʩʬʦʨʤʠʨʦʚʘʥʘ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʘʷ ʚʳʙʦʨʢʘ. ɺ 

ʘʥʢʝʪʠʨʦʚʘʥʠʠ ʫʯʘʩʪʚʦʚʘʣʠ ʨʦʜʠʪʝʣʠ, ʜʝʪʠ ʢʦʪʦʨʳʭ ʙʳʣʠ ʧʨʠʢʨʝʧʣʝʥʳ ʠ ʦʙʩʣʫʞʠʚʘʣʠʩʴ ʚ 

ɼʝʪʩʢʦʤ ʧʦʣʠʢʣʠʥʠʯʝʩʢʦʤ ʦʪʜʝʣʝʥʠʠ ʧʦʣʠʢʣʠʥʠʢʠ ʅʦʚʦʝ ɼʝʚʷʪʢʠʥʦ ʠ ʢʦʪʦʨʳʝ ʧʦʞʝʣʘʣʠ 

ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʩʦʮʠʦʣʦʛʠʯʝʩʢʦʤ ʦʧʨʦʩʝ. ɸʥʢʝʪʠʨʦʚʘʥʠʝ ʥʦʩʠʣʦ ʜʦʙʨʦʚʦʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʠ 

ʙʳʣʦ ʘʥʦʥʠʤʥʳʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʣʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʠ ʘʥʘʣʠʟʘ ʙʳʣʠ ʧʦʣʫʯʝʥʳ 100 

ʘʥʢʝʪ ʨʦʜʠʪʝʣʝʡ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʚʟʷʪ ʦʙʲʝʤ ʚʳʙʦʨʢʠ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʩʨʝʜʥʝʡ ʪʦʯʥʦʩʪʠ ʩ ʜʦʚʝʨʠʪʝʣʴʥʳʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ, 

ʨʘʚʥʳʤ 2, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʝʨʦʷʪʥʦʩʪʠ 0,954. ʈʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʴ ʜʘʥʥʦʡ ʚʳʙʦʨʢʠ ʙʳʣʘ 

ʧʨʦʚʝʨʝʥʘ ʧʦ ʤʝʪʦʜʠʢʝ ʧʨʦʬʝʩʩʦʨʘ ɸ. ʄ. ʄʝʨʢʦʚʘ. ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʚʳʙʦʨʢʠ ʙʳʣʘ ʜʦʢʘʟʘʥʘ, 

ʦʰʠʙʢʘ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʥʝ ʧʨʝʚʳʰʘʝʪ 3%, ʯʪʦ ʚʧʦʣʥʝ ʜʦʧʫʩʪʠʤʦ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʇʨʦʚʝʜʝʥʥʦʝ ʘʥʦʥʠʤʥʦʝ ʘʥʢʝʪʠʨʦʚʘʥʠʝ ʨʦʜʠʪʝʣʝʡ ʧʘʮʠʝʥʪʦʚ ɼʝʪʩʢʦʡ ʧʦʣʠʢʣʠʥʠʢʠ ʚ 

ʅʦʚʦʜʝʚʷʪʢʠʥʦ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʠʟ ʚʩʝʭ ʫʯʘʩʪʚʦʚʘʚʰʠʭ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ 25% ʨʝʩʧʦʥʜʝʥʪʦʚ ʙʳʣʦ 

ʤʫʞʩʢʦʛʦ ʧʦʣʘ, ʘ 75% ð ʞʝʥʩʢʦʛʦ.  

ʆʮʝʥʢʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʩʧʦʥʜʝʥʪʦʚ ʧʦ ʚʦʟʨʘʩʪʫ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʙʳʣʠ ʚ 

ʚʦʟʨʘʩʪʝ 30ï39 ʣʝʪ (49%), 29% ʨʦʜʠʪʝʣʝʡ (ʟʘʢʦʥʥʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ) ʙʳʣʠ ʚ ʚʦʟʨʘʩʪʝ ʜʦ 30 

ʣʝʪ, 18% ð ʚ ʚʦʟʨʘʩʪʝ 40ï49 ʣʝʪ, ʘ 4% ð ʚ ʚʦʟʨʘʩʪʝ ʩʪʘʨʰʝ 50 ʣʝʪ. ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ 

ʨʝʩʧʦʥʜʝʥʪʦʚ ʩʦʩʪʘʚʠʣ 33,5Ñ0,09 ʣʝʪ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʨʦʜʠʪʝʣʝʡ (ʟʘʢʦʥʥʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ) 

ʧʦ ʚʦʟʨʘʩʪʫ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʈʠʩʫʥʢʝ 1. 

 

 
ʈʠʩʫʥʦʢ 1. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʨʦʜʠʪʝʣʝʡ (ʟʘʢʦʥʥʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ) ʧʦ ʚʦʟʨʘʩʪʫ (ʚ %). 

 

ʀʟʫʯʝʥʠʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʘʮʠʝʥʪʦʚ ʧʦ ʤʝʩʪʫ ʞʠʪʝʣʴʩʪʚʘ ʧʦʢʘʟʘʣʦ, ʯʪʦ 11% ʙʳʣʠ 

ʞʠʪʝʣʷʤʠ ʛ. ʉʘʥʢʪïʇʝʪʝʨʙʫʨʛʘ, 87% ð ʞʠʪʝʣʷʤʠ ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ, 2% ð ʧʨʠʝʟʞʠʤʠ 

ʠʟ ʜʨʫʛʠʭ ʨʝʛʠʦʥʦʚ. 

ʀʩʭʦʜʷ ʠʟ ʧʦʥʷʪʠʷ ʧʨʠʥʮʠʧʘ ʜʦʩʪʫʧʥʦʩʪʠ ʚ ʘʥʢʝʪʫ ʙʳʣ ʚʢʣʶʯʝʥ ʚʦʧʨʦʩ ʦʙ ʫʜʦʙʩʪʚʝ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʦʣʠʢʣʠʥʠʢʠ, ʥʘ ʢʦʪʦʨʳʡ 78% ʨʝʩʧʦʥʜʝʥʪʦʚ ʦʪʚʝʪʠʣʦ, ʯʪʦ ʠʤ ʫʜʦʙʥʦ 

ʜʦʙʠʨʘʪʴʩʷ ʜʦ ʜʘʥʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʘ 23%, ʯʪʦ ʥʝʪ. ɺ ʩʨʝʜʥʝʤ, ʚʨʝʤʷ, 
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ʟʘʪʨʘʯʝʥʥʦʝ ʥʘ ʜʦʨʦʛʫ ʜʦ ʧʦʣʠʢʣʠʥʠʢʠ ʩʦʩʪʘʚʣʷʣʦ 24,5Ñ0,07 ʤʠʥ., ʧʨʠ ʵʪʦʤ 9% ʨʦʜʠʪʝʣʝʡ 

ʪʨʘʪʠʣʠ ʜʦ 5 ʤʠʥ., 15% ʨʦʜʠʪʝʣʝʡ ð 5ï9 ʤʠʥ., 29% ʨʦʜʠʪʝʣʝʡ ð 10ï19 ʤʠʥ., 15% ʨʦʜʠʪʝʣʝʡ 

ð 20ï29 ʤʠʥ., 6% ʨʦʜʠʪʝʣʝʡ ð 30ï39 ʤʠʥ., 10% ʨʦʜʠʪʝʣʝʡ ð 40ï49 ʤʠʥ., ʘ 16% 

ʨʝʩʧʦʥʜʝʥʪʦʚ ð 1 ʯʘʩ ʠ ʙʦʣʝʝ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʨʦʜʠʪʝʣʝʡ (73%) ʩʯʠʪʘʣʠ, ʯʪʦ ʛʨʘʬʠʢ ʨʘʙʦʪʳ ʚʨʘʯʝʡ ʚ ɼʝʪʩʢʦʡ 

ʧʦʣʠʢʣʠʥʠʢʝ ʩʦʩʪʘʚʣʝʥ ʫʜʦʙʥʦ, ʘ 26%, ʯʪʦ ʥʝ ʫʜʦʙʥʦ. 

ʉʨʝʜʠ ʫʯʘʩʪʚʦʚʘʚʰʠʭ ʚ ʘʥʢʝʪʠʨʦʚʘʥʠʠ ʨʦʜʠʪʝʣʝʡ ʙʦʣʴʰʠʥʩʪʚʦ ʨʦʜʠʪʝʣʝʡ 

ʟʘʧʠʩʳʚʘʣʠʩʴ ʥʘ ʧʨʝʤ ʢ ʚʨʘʯʘʤ ʧʦ ʪʝʣʝʬʦʥʫ ʯʝʨʝʟ ʢʦʣʣïʮʝʥʪʨ (52%) (ʈʠʩʫʥʦʢ 2). ɺʳʜʘʯʝʡ 

ʪʘʣʦʥʘ ʚ ʨʝʛʠʩʪʨʘʪʫʨʝ ʧʦʣʠʢʣʠʥʠʢʠ ʠ ʵʣʝʢʪʨʦʥʥʦʡ ʟʘʧʠʩʴʶ ʧʦʣʴʟʦʚʘʣʠʩʴ ʧʦ 29% ʨʦʜʠʪʝʣʝʡ, 

ʯʝʨʝʟ ʠʥʪʝʨʥʝʪ ʟʘʧʠʩʳʚʘʣʠ ʜʝʪʝʡ ʢ ʚʨʘʯʘʤ 25% ʨʝʩʧʦʥʜʝʥʪʦʚ, ʘ ʥʘ ʧʨʠʝʤʝ ʫ ʚʨʘʯʘ ð 14%. 

ʇʨʠ ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʙʦʨʘ ʟʘʧʠʩʠ ʢ ʚʨʘʯʘʤ ʙʦʣʴʰʠʥʩʪʚʦ ʨʦʜʠʪʝʣʝʡ ʭʦʪʝʣʠ ʙʳ ʟʘʧʠʩʳʚʘʪʴʩʷ 

ʯʝʨʝʟ ʠʥʪʝʨʥʝʪ (38%) ʠʣʠ ʯʝʨʝʟ ʵʣʝʢʪʨʦʥʥʫʶ ʟʘʧʠʩʴ (35%), ʟʘʧʠʩʴ ʧʦ ʪʝʣʝʬʦʥʫ ʚʳʙʨʘʣʠ ʙʳ 

27% ʨʦʜʠʪʝʣʝʡ, ʚʳʜʘʯʫ ʪʘʣʦʥʘ ʚ ʨʝʛʠʩʪʨʘʪʫʨʝ ʧʦʣʠʢʣʠʥʠʢʠ ʠʣʠ ʟʘʧʠʩʴ ʥʘ ʧʨʠʝʤʝ ʫ ʚʨʘʯʘ ð 

ʧʦ 23%. 

 
 

ʈʠʩʫʥʦʢ 2. ʌʦʨʤʳ ʟʘʧʠʩʠ ʥʘ ʧʨʠʝʤ ʢ ʚʨʘʯʫ (ʚ %). 

 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʩʥʦʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʜʣʷ ʦʙʨʘʱʝʥʠʡ ʚ ʜʘʥʥʫʶ 

ʜʝʪʩʢʫʶ ʧʦʣʠʢʣʠʥʠʢʫ ʙʳʣʠ: ʧʨʦʭʦʞʜʝʥʠʝ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʦʩʤʦʪʨʦʚ (48%), ʣʝʯʝʥʠʝ 

ʦʩʪʨʳʭ ʟʘʙʦʣʝʚʘʥʠʡ (31%), ʩʜʘʯʘ ʘʥʘʣʠʟʦʚ, ʧʨʦʭʦʞʜʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ (29%), 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʧʨʠʚʠʚʢʠ (27%) ʠ ʩʧʨʘʚʢʠ ʚ ʜ/ʩʘʜ, ʙʘʩʩʝʡʥ ʠ ʜʨ. (22%). ʈʘʩʧʨʝʜʝʣʝʥʠʝ 

ʧʘʮʠʝʥʪʦʚ ʧʦ ʦʩʥʦʚʥʳʤ ʧʨʠʯʠʥʘʤ ʦʙʨʘʱʝʥʠʡ ʚ ʜʘʥʥʫʶ ʜʝʪʩʢʫʶ ʧʦʣʠʢʣʠʥʠʢʫ ʧʨʝʜʩʪʘʚʣʝʥʦ 

ʥʘ ʈʠʩʫʥʢʝ 3. 

 
ʈʠʩʫʥʦʢ 3. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʘʮʠʝʥʪʦʚ ʧʦ ʦʩʥʦʚʥʳʤ ʧʨʠʯʠʥʘʤ ʦʙʨʘʱʝʥʠʡ ʚ ʜʘʥʥʫʶ ʜʝʪʩʢʫʶ 

ʧʦʣʠʢʣʠʥʠʢʫ (ʚ %). 

 

ʆʮʝʥʢʘ ʚʨʝʤʝʥʠ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʧʘʮʠʝʥʪʘʤ ʧʨʠʭʦʜʠʣʦʩʴ ʦʞʠʜʘʪʴ ʚ ʦʯʝʨʝʜʠ ʚ 

ʨʝʛʠʩʪʨʘʪʫʨʝ ʜʝʪʩʢʦʡ ʧʦʣʠʢʣʠʥʠʢʠ, ʧʦʢʘʟʘʣʘ, ʯʪʦ ʥʝ ʧʨʠʰʣʦʩʴ ʩʪʦʷʪʴ ʚ ʦʯʝʨʝʜʠ 13% 
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ʫʯʘʩʪʚʦʚʘʚʰʠʭ ʚ ʘʥʢʝʪʠʨʦʚʘʥʠʠ ʨʦʜʠʪʝʣʷʤ, ʜʦ 15 ʤʠʥ. ʦʞʠʜʘʣʠ 50% ʨʝʩʧʦʥʜʝʥʪʦʚ, ʜʦ 30 

ʤʠʥ. ð 21%, ʜʦ 1 ʯ. ð 12% ʠ ʧʦʪʨʘʪʠʣʠ ʥʘ ʦʯʝʨʝʜʴ ʚ ʨʝʛʠʩʪʨʘʪʫʨʫ ʙʦʣʝʝ 1 ʯ. ð 4% 

ʨʦʜʠʪʝʣʝʡ. ɺ ʩʨʝʜʥʝʤ ʨʦʜʠʪʝʣʠ ʧʦʪʨʘʪʠʣʠ ʚ ʦʯʝʨʝʜʠ ʚ ʨʝʛʠʩʪʨʘʪʫʨʫ 20,5Ñ0,08 ʤʠʥʫʪ. ʉʨʝʜʠ 

ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ ʜʣʠʪʝʣʴʥʦʛʦ ʦʞʠʜʘʥʠʷ (15 ʤʠʥ. ʠ ʙʦʣʝʝ) 58% ʨʦʜʠʪʝʣʝʡ ʥʘʟʳʚʘʣʠ 

ʙʦʣʴʰʫʶ ʦʯʝʨʝʜʴ, 23% ð ʦʪʩʫʪʩʪʚʠʝ ʤʝʜʧʝʨʩʦʥʘʣʘ ʥʘ ʨʘʙʦʯʝʤ ʤʝʩʪʝ, 8% ð ʜʣʠʪʝʣʴʥʳʡ 

ʧʦʠʩʢ ʤʝʜʠʮʠʥʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʘ 3% ð ʝʝ ʜʦʣʛʦʝ ʦʬʦʨʤʣʝʥʠʝ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʘʮʠʝʥʪʦʚ 

ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʚʨʝʤʝʥʠ ʦʞʠʜʘʥʠʷ ʚ ʦʯʝʨʝʜʠ ʚ ʨʝʛʠʩʪʨʘʪʫʨʝ ʜʝʪʩʢʦʡ ʧʦʣʠʢʣʠʥʠʢʠ ʛʨʘʬʠʯʝʩʢʠ 

ʠʟʦʙʨʘʞʝʥʦ ʥʘ ʈʠʩʫʥʢʝ 4. 

 

 
 

ʈʠʩʫʥʦʢ 4. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʘʮʠʝʥʪʦʚ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʚʨʝʤʝʥʠ ʦʞʠʜʘʥʠʷ ʚ ʦʯʝʨʝʜʠ ʚ 

ʨʝʛʠʩʪʨʘʪʫʨʝ ʜʝʪʩʢʦʡ ʧʦʣʠʢʣʠʥʠʢʠ (ʚ %). 

 

ʀʟʫʯʝʥʠʝ ʯʘʩʪʦʪʳ ʦʙʨʘʱʘʝʤʦʩʪʠ ʚ ʜʘʥʥʫʶ ʜʝʪʩʢʫʶ ʧʦʣʠʢʣʠʥʠʢʫ ʟʘ ʤʝʜʠʮʠʥʩʢʦʡ 

ʧʦʤʦʱʴʶ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 1 ʨʘʟ ʚ ʤʝʩʷʮ ʠ ʯʘʱʝ ʦʙʨʘʱʘʣʠʩʴ 51% ʨʦʜʠʪʝʣʝʡ, ʥʝʩʢʦʣʴʢʦ 

ʨʘʟ ʚ ʛʦʜ ð 41%, 1 ʨʘʟ ʚ ʛʦʜ ʠ ʨʝʞʝ ð 3%, ʪʦʣʴʢʦ ʥʘʯʘʣʠ ʧʦʩʝʱʘʪʴ ð 5%. 

ʆʮʝʥʢʘ ʩʣʦʞʥʦʩʪʠ ʧʦʣʫʯʝʥʠʷ ʪʘʣʦʥʘ ʜʣʷ ʧʦʧʘʜʘʥʠʷ ʥʘ ʧʨʠʝʤ ʢ ʚʨʘʯʫ ʫʯʘʩʪʢʦʚʦʤʫ 

ʧʝʜʠʘʪʨʫ, ʧʦʢʘʟʘʣʘ, ʯʪʦ 41% ʨʦʜʠʪʝʣʝʡ ʩʯʠʪʘʣʠ, ʯʪʦ ʣʝʛʢʦ ʙʳʣʦ ʚʟʷʪʴ ʪʘʣʦʥ ʠ ʧʦʧʘʩʪʴ ʥʘ 

ʧʨʠʝʤ; ʯʪʦ ʠʥʦʛʜʘ ʙʳʚʘʣʦ ʪʨʫʜʥʦ ð 35%; ʯʪʦ ʪʨʫʜʥʦ ʚʩʝʛʜʘ ð 10%; ʧʨʘʢʪʠʯʝʩʢʠ 

ʥʝʚʦʟʤʦʞʥʦ ʚʟʷʪʴ ʪʘʣʦʥ ʠ ʧʦʧʘʩʪʴ ʥʘ ʧʨʠʝʤ ʢ ʫʯʘʩʪʢʦʚʦʤʫ ʚʨʘʯʫ ð 14%. ʇʨʠ ʦʮʝʥʢʝ 

ʩʣʦʞʥʦʩʪʠ ʧʦʣʫʯʝʥʠʷ ʪʘʣʦʥʘ ʜʣʷ ʧʦʧʘʜʘʥʠʷ ʥʘ ʧʨʠʝʤ ʢ ʚʨʘʯʘʤ ʫʟʢʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 

ʙʦʣʴʰʠʥʩʪʚʦ ʨʦʜʠʪʝʣʝʡ ʩʯʠʪʘʣʠ, ʯʪʦ ʧʦʣʫʯʠʪʴ ʪʘʣʦʥ ʠʥʦʛʜʘ ʙʳʚʘʝʪ ʪʨʫʜʥʦ (33%); ʯʪʦ ʣʝʛʢʦ 

ʧʦʣʫʯʠʪʴ ʪʘʣʦʥ ʧʦʣʘʛʘʣʠ 25%; ʯʪʦ ʪʨʫʜʥʦ ʚʩʝʛʜʘ ð 24%; ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ ʧʦʣʫʯʠʪʴ 

ʪʘʣʦʥ ð 18%. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʨʦʜʠʪʝʣʝʡ ʧʦ ʦʮʝʥʢʝ ʜʦʩʪʫʧʥʦʩʪʠ ʧʦʣʫʯʝʥʠʷ ʪʘʣʦʥʘ ʥʘ ʧʨʠʝʤ ʢ 

ʚʨʘʯʘʤ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʈʠʩʫʥʢʝ 5. 

 

 
ʈʠʩʫʥʦʢ 5. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʨʦʜʠʪʝʣʝʡ ʧʦ ʦʮʝʥʢʝ ʜʦʩʪʫʧʥʦʩʪʠ ʧʦʣʫʯʝʥʠʷ ʪʘʣʦʥʘ ʥʘ ʧʨʠʝʤ ʢ 

ʚʨʘʯʘʤ (ʚ %). 

 

ʀʟʫʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʚʨʝʤʝʥʠ, ʢʦʪʦʨʦʝ ʨʦʜʠʪʝʣʠ ʪʨʘʪʠʣʠ ʥʘ ʦʞʠʜʘʥʠʝ ʧʨʠʝʤʘ 

ʫʯʘʩʪʢʦʚʦʛʦ ʧʝʜʠʘʪʨʘ ʚ ʜʝʪʩʢʦʡ ʧʦʣʠʢʣʠʥʠʢʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ 17% ʨʦʜʠʪʝʣʝʡ ʥʝ ʦʞʠʜʘʣʠ 

ʦʯʝʨʝʜʠ ʩʦʚʩʝʤ, ʜʦ 15 ʤʠʥ. ʞʜʘʣʠ 31% ʨʝʩʧʦʥʜʝʥʪʦʚ, ʦʪ 15 ʜʦ 30 ʤʠʥ. ð 23% ʨʦʜʠʪʝʣʝʡ 

ʤʘʣʝʥʴʢʠʭ ʧʘʮʠʝʥʪʦʚ, ʦʪ 30 ʤʠʥ. ʜʦ 1 ʯ. ð 25% ʠ ʦʞʠʜʘʣʠ ʧʨʠʝʤʘ ʫʯʘʩʪʢʦʚʦʛʦ ʧʝʜʠʘʪʨʘ ʯʘʩ 
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ʠ ʙʦʣʝʝ ð 4% ʨʦʜʠʪʝʣʝʡ. ʉʨʝʜʥʝʝ ʚʨʝʤʷ ʦʞʠʜʘʥʠʷ ʧʨʠʝʤʘ ʫʯʘʩʪʢʦʚʦʛʦ ʧʝʜʠʘʪʨʘ ʩʦʩʪʘʚʠʣʦ 

22,7Ñ0,09 ʤʠʥ. ʆʮʝʥʢʘ ʢʦʣʠʯʝʩʪʚʘ ʚʨʝʤʝʥʠ, ʢʦʪʦʨʦʝ ʨʦʜʠʪʝʣʠ ʪʨʘʪʠʣʠ ʥʘ ʦʞʠʜʘʥʠʝ ʧʨʠʝʤʘ ʢ 

ʚʨʘʯʘʤ ʫʟʢʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʪʦʣʴʢʦ 13% ʨʝʩʧʦʥʜʝʥʪʦʚ ʧʦʧʘʣʠ ʥʘ ʧʨʠʝʤ ʙʝʟ 

ʦʯʝʨʝʜʠ, ʞʜʘʣʠ ʜʦ 15 ʤʠʥ. ð 34% ʨʦʜʠʪʝʣʝʡ, ʦʪ 15 ʜʦ 30 ʤʠʥ. ð 30%, ʦʪ 30 ʤʠʥ. ʜʦ 1 ʯ. ð 

17% ʠ ʦʪ 1 ʯʘʩ ʠ ʙʦʣʝʝ ð 6%. ʉʨʝʜʥʝʝ ʚʨʝʤʷ ʦʞʠʜʘʥʠʷ ʧʨʠʝʤʘ ʚʨʘʯʘ ʫʟʢʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ 

ð 23,5Ñ0,1 ʤʠʥ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʘʮʠʝʥʪʦʚ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʚʨʝʤʝʥʠ, ʟʘʪʨʘʯʝʥʥʦʤʫ ʥʘ 

ʦʞʠʜʘʥʠʝ ʧʨʠʝʤʘ ʚʨʘʯʝʡ ʚ ʜʝʪʩʢʦʡ ʧʦʣʠʢʣʠʥʠʢʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʈʠʩʫʥʢʝ 6. 

 

 
ʈʠʩʫʥʦʢ 6. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʘʮʠʝʥʪʦʚ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʚʨʝʤʝʥʠ, ʟʘʪʨʘʯʝʥʥʦʤʫ ʥʘ ʦʞʠʜʘʥʠʝ 

ʧʨʠʝʤʘ ʚʨʘʯʝʡ ʚ ʜʝʪʩʢʦʡ ʧʦʣʠʢʣʠʥʠʢʝ (ʚ %). 

 

ɺʩʝʛʜʘ ʧʨʠ ʙʦʣʝʟʥʠ ʨʝʙʝʥʢʘ ʦʙʨʘʱʘʣʠʩʴ ʢ ʚʨʘʯʫïʧʝʜʠʘʪʨʫ 66% ʨʝʩʧʦʥʜʝʥʪʦʚ, ʪʦʣʴʢʦ ʚ 

ʪʷʞʝʣʳʭ ʩʣʫʯʘʷʭ ð 30%, ʘ 4% ʨʦʜʠʪʝʣʝʡ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʙʨʘʱʘʣʠʩʴ. 

ʆʮʝʥʢʘ ʩʣʦʞʥʦʩʪʝʡ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʚʳʟʦʚʝ ʫʯʘʩʪʢʦʚʦʛʦ ʧʝʜʠʘʪʨʘ ʢ ʨʝʙʝʥʢʫ ʥʘ ʜʦʤ 

ʧʦʢʘʟʘʣʘ, ʯʪʦ ʫ 11% ʨʦʜʠʪʝʣʝʡ ʚʩʝʛʜʘ ʙʳʣʠ ʩʣʦʞʥʦʩʪʠ, ʫ 17% ð ʜʦʩʪʘʪʦʯʥʦ ʯʘʩʪʦ, ʫ 34% ð 

ʩʣʦʞʥʦʩʪʠ ʚʦʟʥʠʢʘʣʠ ʨʝʜʢʦ, ʫ 26% ʥʝ ʚʦʟʥʠʢʘʣʠ ʥʠʢʦʛʜʘ, ʘ 12% ʧʝʜʠʘʪʨʘ ʥʘ ʜʦʤ ʥʝ 

ʚʳʟʳʚʘʣʠ (ʈʠʩʫʥʦʢ 7). 

 

 
ʈʠʩʫʥʦʢ 7. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʨʦʜʠʪʝʣʝʡ ʧʦ ʦʮʝʥʢʝ ʜʦʩʪʫʧʥʦʩʪʠ ʚʳʟʦʚʘ ʫʯʘʩʪʢʦʚʦʛʦ ʧʝʜʠʘʪʨʘ ʥʘ 

ʜʦʤ (ʚ %). 

 

ʉʨʝʜʠ ʨʦʜʠʪʝʣʝʡ, ʫʯʘʩʪʚʦʚʘʚʰʠʭ ʚ ʘʥʢʝʪʠʨʦʚʘʥʠʠ 36% ʩʯʠʪʘʣʠ, ʯʪʦ ʥʘ ʧʨʠʝʤ ʢ ʚʨʘʯʫ 

ʩʧʝʮʠʘʣʠʩʪʫ ʣʝʛʯʝ ʧʦʧʘʩʪʴ ʙʝʩʧʣʘʪʥʦ, 38% ʨʝʩʧʦʥʜʝʥʪʦʚ ʧʦʣʘʛʘʣʠ, ʯʪʦ ʧʣʘʪʥʦ, ʘ 27% 

ʨʦʜʠʪʝʣʝʡ, ʯʪʦ ʧʨʠ ʥʘʣʠʯʠʠ ʧʦ ʜʦʛʦʚʦʨʝʥʥʦʩʪʠ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʨʦʜʠʪʝʣʝʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʤʥʝʥʠʷ ʦ ʣʝʛʢʦʩʪʠ çʧʦʧʘʜʘʥʠʷè ʥʘ ʧʨʠʝʤ ʢ ʚʨʘʯʘʤ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʈʠʩʫʥʢʝ 8. 

ʏʘʱʝ ʚʩʝʛʦ ʢ ʚʨʘʯʫ ʫʟʢʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ ʨʝʩʧʦʥʜʝʥʪʳ ʧʦʧʘʜʘʣʠ: ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ 

(63%); ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʧʨʠ ʧʦʜʦʟʨʝʥʠʠ ʥʘʣʠʯʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʫ ʨʝʙʝʥʢʘ (30%); 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ (15%), ʢʦʛʜʘ ʨʝʙʝʥʦʢ ʩʦʩʪʦʷʣ ʥʘ ʜʠʩʧʘʥʩʝʨʥʦʤ ʫʯʝʪʝ, ʜʣʷ 

17 

31 

23 25 

4 

13 

34 
30 

17 

6 

0%

10%

20%

30%

40%

ɹʝʟ ʦʯʝʨʝʜʠ  ɼʦ 15 ʤʠʥʫʪ ʆʪ 15 ʜʦ 30 

ʤʠʥʫʪ  

ʆʪ 30 ʤʠʥʫʪ ʜʦ 

ʯʘʩʘ 

1 ʯʘʩ ʠ ʙʦʣʝʝ 

ɺʨʘʯʠ ʧʝʜʠʘʪʨʳ ʫʯʘʩʪʢʦʚʳʝ ɺʨʘʯʠ ʫʟʢʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ 

11 
17 

34 
26 

12 

0%

10%

20%

30%

40%

ɹʳʣʠ ʚʩʝʛʜʘ ɼʦʩʪʘʪʦʯʥʦ 

ʯʘʩʪʦ 

ʈʝʜʢʦ ʅʝ 

ʚʦʟʥʠʢʘʣʠ 

ʥʠʢʦʛʜʘ 

ʅʝ ʚʳʟʳʚʘʣʠ 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

http://www.bulletennauki.com 
ʊ. 4. ˉ10. 2018 

 

 

53 

 

ʢʦʥʪʨʦʣʷ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ (2%). ɺʳʷʚʣʝʥʦ, ʯʪʦ ʫ 68% ʨʝʩʧʦʥʜʝʥʪʦʚ ʚʨʘʯ ʧʨʠʥʷʣ ʨʝʙʝʥʢʘ ʚ 

ʫʩʪʘʥʦʚʣʝʥʥʦʝ ʧʦ ʟʘʧʠʩʠ ʚʨʝʤʷ, ʘ 32% ð ʚ ʥʝʫʩʪʘʥʦʚʣʝʥʥʦʝ. 

 

 
ʈʠʩʫʥʦʢ 8. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʨʦʜʠʪʝʣʝʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʥʝʥʠʷ ʦ ʣʝʛʢʦʩʪʠ ʧʦʧʘʜʘʥʠʷ ʥʘ ʧʨʠʝʤ ʢ 

ʚʨʘʯʘʤ (ʚ %). 

 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʨʦʜʠʪʝʣʝʡ ʩʯʠʪʘʶʪ, ʯʪʦ ʪʨʫʜʥʝʝ ʚʩʝʛʦ ʧʦʧʘʩʪʴ 

ʥʘ ʧʨʠʝʤ ʚ ʜʘʥʥʦʡ ʜʝʪʩʢʦʡ ʧʦʣʠʢʣʠʥʠʢʝ ʢ ʚʨʘʯʫ ʦʬʪʘʣʴʤʦʣʦʛʫ (51%), ʩʣʦʞʥʦʩʪʴ ʩ 

ʧʦʧʘʜʘʥʠʝʤ ʥʘ ʧʨʠʝʤ ʢ ʦʪʦʨʠʥʦʣʘʨʠʥʛʦʣʦʛʫ ʙʳʣʘ ʫ 37% ʨʦʜʠʪʝʣʝʡ, ʢ ʭʠʨʫʨʛʫ ð ʫ 35%, ʢ 

ʘʣʣʝʨʛʦʣʦʛʫ ð ʫ 25%, ʢ ʦʨʪʦʧʝʜʫ ð ʫ 21%, ʢ ʢʘʨʜʠʦʣʦʛʫ ð ʫ 20%, ʢ ʥʝʚʨʦʣʦʛʫ ð ʫ 16%, ʢ 

ʵʥʜʦʢʨʠʥʦʣʦʛʫ ð ʫ 12%, ʢ ʩʪʦʤʘʪʦʣʦʛʫ ð ʫ 6%, ʢ ʧʝʜʠʘʪʨʫ ð 1% (ʈʠʩʫʥʦʢ 9). 

 

 
 
ʈʠʩʫʥʦʢ 9. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʨʦʜʠʪʝʣʝʡ ʧʦ ʤʥʝʥʠʶ ʦ ʩʣʦʞʥʦʩʪʠ ʧʦʧʘʜʘʥʠʷ ʥʘ ʧʨʠʝʤ ʢ ʚʨʘʯʘʤ 

ʜʝʪʩʢʦʡ ʧʦʣʠʢʣʠʥʠʢʝ (ʚ %). 

 

ɹʦʣʝʝ ʧʦʣʦʚʠʥʳ ʨʦʜʠʪʝʣʝʡ (53%) ʩʯʠʪʘʣʠ, ʯʪʦ ʚ ʜʝʪʩʢʦʡ ʧʦʣʠʢʣʠʥʠʢʝ ʦʪʩʫʪʩʪʚʦʚʘʣʠ 

ʩʧʝʮʠʘʣʠʩʪʳ ʥʫʞʥʦʛʦ ʠʤ ʧʨʦʬʠʣʷ, 25% ʨʦʜʠʪʝʣʝʡ ʧʦʣʘʛʘʣʠ, ʯʪʦ ʚʩʝ ʩʧʝʮʠʘʣʠʩʪʳ ʚ 

ʧʦʣʠʢʣʠʥʠʢʝ ʝʩʪʴ, ʘ 22% ʨʝʩʧʦʥʜʝʥʪʦʚ ʟʘʪʨʫʜʥʠʣʠʩʴ ʦʪʚʝʪʠʪʴ ʥʘ ʵʪʦʪ ʚʦʧʨʦʩ. ʇʨʠʯʝʤ ʩʨʝʜʠ 

ʪʝʭ, ʢʪʦ ʩʯʠʪʘʣ, ʯʪʦ ʚ ʜʘʥʥʦʡ ʧʦʣʠʢʣʠʥʠʢʝ ʥʝ ʙʳʣʦ ʥʫʞʥʦʛʦ ʠʤ ʩʧʝʮʠʘʣʠʩʪʘ ʯʘʱʝ ʚʩʝʛʦ 

ʫʢʘʟʳʚʘʣʠ ʥʘ ʦʪʩʫʪʩʪʚʠʝ ʛʘʩʪʨʦʵʥʪʝʨʦʣʦʛʘ (15%). 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʆʢʦʣʦ 90% ʨʦʜʠʪʝʣʝʡ ʧʘʮʠʝʥʪʦʚ ʜʝʪʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʧʦʣʠʢʣʠʥʠʢʠ ʅʦʚʦʜʝʚʷʪʢʠʥʦ 

ʩʦʩʪʘʚʣʷʶʪ ʞʠʪʝʣʠ ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ, ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʢʦʪʦʨʳʭ 33,5Ñ0,09 ʣʝʪ. ɹʦʣʴʰʘʷ 

ʯʘʩʪʴ ʨʦʜʠʪʝʣʝʡ ʦʙʨʘʱʘʶʪʩʷ 1 ʨʘʟ ʚ ʤʝʩʷʮ ʠ ʯʘʱʝ (51%) ʠ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʚ ʛʦʜ (41%). 

ɹʦʣʴʰʠʥʩʪʚʦ ʨʦʜʠʪʝʣʝʡ ʥʘ ʜʦʨʦʛʫ ʜʦ ʤʝʜʠʮʠʥʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʪʨʘʪʷʪ ʦʪ 5 ʜʦ 30 ʤʠʥ. (ʚ 

ʩʨʝʜʥʝʤ 24,5Ñ0,07 ʤʠʥ) ʠ ʩʯʠʪʘʶʪ, ʯʪʦ ʛʨʘʬʠʢ ʨʘʙʦʪʳ ʚʨʘʯʝʡ ʚ ʜʝʪʩʢʦʡ ʧʦʣʠʢʣʠʥʠʢʝ 
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ʩʦʩʪʘʚʣʝʥ ʫʜʦʙʥʦ. ʏʘʱʝ ʚʩʝʛʦ ʧʘʮʠʝʥʪʳ ʟʘʧʠʩʳʚʘʶʪʩʷ ʥʘ ʧʨʠʝʤ ʢ ʚʨʘʯʘʤ ʯʝʨʝʟ ʢʦʣʣïʮʝʥʪʨ, 

ʠʥʪʝʨʥʝʪ ʠ ʯʝʨʝʟ ʵʣʝʢʪʨʦʥʥʫʶ ʟʘʧʠʩʴ. ʆʩʥʦʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʜʣʷ ʦʙʨʘʱʝʥʠʡ ʜʝʪʝʡ ʚ 

ʜʘʥʥʫʶ ʧʦʣʠʢʣʠʥʠʢʫ ʷʚʣʷʶʪʩʷ ʧʨʦʭʦʞʜʝʥʠʝ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʦʩʤʦʪʨʦʚ, ʣʝʯʝʥʠʝ ʦʩʪʨʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʩʜʘʯʘ ʘʥʘʣʠʟʦʚ, ʘ ʪʘʢʞʝ ʧʨʦʭʦʞʜʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʆʢʦʣʦ ʪʨʝʪʠ ʨʦʜʠʪʝʣʝʡ ʧʨʠʭʦʜʠʪʩʷ ʦʞʠʜʘʪʴ ʚ ʦʯʝʨʝʜʠ ʚ ʨʝʛʠʩʪʨʘʪʫʨʝ ʜʝʪʩʢʦʡ 

ʧʦʣʠʢʣʠʥʠʢʠ ʙʦʣʝʝ 30 ʤʠʥʫʪ (ʚ ʩʨʝʜʥʝʤ ʚʨʝʤʷ ʦʞʠʜʘʥʠʷ 20,5Ñ0,08 ʤʠʥʫʪ). ʉʨʝʜʠ ʦʩʥʦʚʥʳʭ 

ʧʨʠʯʠʥ ʜʣʠʪʝʣʴʥʦʛʦ ʦʞʠʜʘʥʠʷ ʙʦʣʝʝ ʧʦʣʦʚʠʥʳ ʨʦʜʠʪʝʣʝʡ ʥʘʟʳʚʘʶʪ ʙʦʣʴʰʫʶ ʦʯʝʨʝʜʴ ʠ 

ʦʪʩʫʪʩʪʚʠʝ ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ ʥʘ ʨʘʙʦʯʝʤ ʤʝʩʪʝ. ʆʮʝʥʢʘ ʩʣʦʞʥʦʩʪʠ ʧʦʣʫʯʝʥʠʷ ʪʘʣʦʥʘ 

ʜʣʷ ʧʦʧʘʜʘʥʠʷ ʥʘ ʧʨʠʝʤ ʢ ʚʨʘʯʫ ʫʯʘʩʪʢʦʚʦʤʫ ʧʝʜʠʘʪʨʫ ʠ ʚʨʘʯʘʤ ʫʟʢʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ, 

ʧʦʢʘʟʘʣʘ, ʯʪʦ 14% ʠ 18% ʨʦʜʠʪʝʣʝʡ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʯʠʪʘʣʠ, ʯʪʦ ʚʟʷʪʴ ʪʘʣʦʥ ʠ ʧʦʧʘʩʪʴ ʥʘ 

ʧʨʠʝʤ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ. ʉʨʝʜʥʝʝ ʚʨʝʤʷ ʦʞʠʜʘʥʠʷ ʧʨʠʝʤʘ ʫʯʘʩʪʢʦʚʦʛʦ ʧʝʜʠʘʪʨʘ 

ʩʦʩʪʘʚʠʣʦ 22,7Ñ0,09 ʤʠʥʫʪ. ʉʨʝʜʥʝʝ ʚʨʝʤʷ ʦʞʠʜʘʥʠʷ ʧʨʠʝʤʘ ʚʨʘʯʘ ʫʟʢʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ð 

23,5Ñ0,1 ʤʠʥ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʦʥʠʤʥʦʝ ʘʥʢʝʪʠʨʦʚʘʥʠʝ ʨʦʜʠʪʝʣʝʡ ʧʘʮʠʝʥʪʦʚ ɼʝʪʩʢʦʡ ʧʦʣʠʢʣʠʥʠʢʠ ʚ 

ʅʦʚʦʜʝʚʷʪʢʠʥʦ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʧʦʚʳʰʝʥʠʠ ʜʦʩʪʫʧʥʦʩʪʠ ʦʢʘʟʘʥʠʷ 

ʧʝʨʚʠʯʥʦʡ ʤʝʜʠʢʦïʩʘʥʠʪʘʨʥʦʡ ʧʦʤʦʱʠ ʜʝʪʷʤ. 
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ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʥʘʫʢʠ ʠ ʦʙʨʘʟʦʚʘʥʠʷ. 2013. ˉ5. ʉ. 298. 
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ɸʥʥʦʪʘʮʠʷ. ʆʙʟʦʨ ʧʦʩʚʷʱʝʥ ʪʘʢʦʤʫ ʟʘʙʦʣʝʚʘʥʠʶ ʢʘʢ ʩʘʣʴʧʠʥʛʦʦʬʦʨʠʪ. ʇʨʝʜʧʨʠʥʷʪʘ 

ʧʦʧʳʪʢʘ ʦʙʲʷʩʥʠʪʴ ʧʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ ʭʨʦʥʠʯʝʩʢʦʛʦ ʩʘʣʴʧʠʥʛʦʦʬʦʨʠʪʘ, 

ʦʩʦʙʝʥʥʦ ʜʝʪʘʣʴʥʦ ʦʩʚʝʱʝʥʳ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ. ʇʨʠʚʝʜʝʥʳ ʩʚʝʜʝʥʠʷ ʨʦʩʩʠʡʩʢʠʭ ʠ 

ʟʘʨʫʙʝʞʥʳʭ ʘʚʪʦʨʦʚ. 

 

Abstract. This review is devoted to a disease such as salpingoïophoritis. An attempt was 

made to explain the pathophysiological mechanisms of chronic salpingoïophoritis, especially the 

immunological aspects are particularly consecrated. The information on Russian and foreign 

authors is given. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʭʨʦʥʠʯʝʩʢʠʡ ʩʘʣʴʧʠʥʛʦʦʬʦʨʠʪ, ʧʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ.  

 

Keywords: chronic salpingo-ʦophʦritis, pathophysiological mechanisms. 

 

ʆʜʥʦ ʠʟ ʢʣʶʯʝʚʳʭ ʤʝʩʪ ʚ ʩʪʨʫʢʪʫʨʝ ʦʙʱʝʡ ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʦʪʚʦʜʠʪʩʷ 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʤ ʧʨʦʮʝʩʩʘʤ ʚʥʫʪʨʝʥʥʠʭ ʧʦʣʦʚʳʭ ʦʨʛʘʥʦʚ (ɺʇɺʇʆ) [1, ʩ. 120], ʩʨʝʜʠ ʢʦʪʦʨʳʭ 

ʥʘʠʙʦʣʴʰʠʡ ʫʜʝʣʴʥʳʡ ʚʝʩ ʧʨʠʥʘʜʣʝʞʠʪ ʭʨʦʥʠʯʝʩʢʦʤʫ ʩʘʣʴʧʠʥʛʦʦʬʦʨʠʪʫ (ʍʉ), ʚʝʜʴ ʧʦ 

ʩʘʤʳʤ ʩʢʨʦʤʥʳʤ ʧʦʜʩʯʝʪʘʤ ʥʘ ʝʛʦ ʜʦʣʶ ʧʨʠʭʦʜʠʪʩʷ ʧʦʨʷʜʢʘ 55ï65% [1, ʩ. 122]. ʊʘʢ, ʧʦ 

ʜʘʥʥʳʤ ʩʪʘʪʠʩʪʠʢʠ ʩʨʝʜʠ ʚʩʝʭ ʙʦʣʴʥʳʭ ʍʉ 65% ʧʘʮʠʝʥʪʦʢ ʥʘʭʦʜʷʪʩʷ ʚ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ 

18ï27 ʣʝʪ, 63% ʠʟ ʥʠʭ ð ʥʝʨʦʞʘʚʰʠʝ [1, ʩ. 123; 5, ʩ. 159]. 
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ʇʦ ʜʘʥʥʳʤ ʈʦʩʩʪʘʪʘ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʝʞʝʛʦʜʥʦ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʩʚʳʰʝ 1 000 000 ʩʣʫʯʘʝʚ 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʤʘʪʢʠ ʠ ʧʨʠʜʘʪʢʦʚ, ʧʨʠʯʝʤ 35% ʧʘʮʠʝʥʪʦʢ ʥʝʦʙʭʦʜʠʤʦ 

ʩʪʘʮʠʦʥʘʨʥʦʝ ʣʝʯʝʥʠʝ, ʛʜʝ ʧʦʢʘʟʘʥʠʷʤʠ ʜʣʷ ʛʦʩʧʠʪʘʣʠʟʘʮʠʠ ʚʳʩʪʫʧʘʶʪ ʵʧʠʟʦʜʳ ʦʙʦʩʪʨʝʥʠʡ 

ʍʉ [4, ʩ. 71]. 

ʉʝʛʦʜʥʷ ʜʣʷ ʍʉ ʭʘʨʘʢʪʝʨʥʦ ʧʨʝʦʙʣʘʜʘʥʠʝ ʙʝʩʩʠʤʧʪʦʤʥʳʭ ʠ ʩʫʙʢʣʠʥʠʯʝʩʢʠʭ ʬʦʨʤ [3, ʩ. 

448], ʯʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʨʝʘʣʴʥʫʶ ʫʛʨʦʟʫ ʚ ʧʣʘʥʝ ʨʘʥʥʝʡ ʭʨʦʥʠʟʘʮʠʠ ʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʦʩʣʦʞʥʝʥʠʡ, ʜʘʥʥʫʶ ʪʝʥʜʝʥʮʠʶ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʠ ʪʝʤ, ʯʪʦ ʦʩʪʘʝʪʩʷ ʧʨʦʮʝʥʪ ʥʝʠʟʣʝʯʝʥʥʳʭ 

ʧʘʮʠʝʥʪʦʢ ʩ ʦʩʪʨʳʤ ʠ ʧʦʜʦʩʪʨʳʤ ʪʝʯʝʥʠʝʤ ʚʚʠʜʫ ʧʦʟʜʥʝʡ ʦʙʨʘʱʘʝʤʦʩʪʠ, ʠ ʤʘʣʦ 

ʵʬʬʝʢʪʠʚʥʦʡ ʪʝʨʘʧʠʠ [2, ʩ. 317].  

ɺ ʭʦʜʝ ʨʘʩʩʤʦʪʨʝʥʠʷ ʜʘʥʥʦʡ ʧʘʪʦʣʦʛʠʠ ʥʝʣʴʟʷ ʥʝ ʫʯʝʩʪʴ ʪʨʫʜʥʦʩʪʴ ʜʠʘʛʥʦʩʪʠʢʠ ʠ 

ʚʳʙʦʨ ʥʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʦʡ ʬʘʨʤʘʢʦʪʝʨʘʧʠʠ, ʢʦʪʦʨʳʝ ʪʝʩʥʦ ʧʝʨʝʧʣʝʪʝʥʳ, ʢʘʢ ʩ 

ʵʪʠʦʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʍʉ [6, ʩ. 120], ʪʘʢ ʠ ʩ ʧʦʣʠʤʦʨʬʠʟʤʦʤ ʢʣʠʥʠʯʝʩʢʦʡ 

ʩʠʤʧʪʦʤʘʪʠʢʠ ʠ ʧʦʟʜʥʠʤʠ ʛʦʩʧʠʪʘʣʠʟʘʮʠʷʤʠ, ʠʤʝʥʥʦ ʵʪʦ ʚ ʥʝʢʦʪʦʨʦʡ ʩʪʝʧʝʥʠ 

ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʪʥʦʰʝʥʠʠ ʍʉ [16, ʩ. 266]. 

ɼʦʢʘʟʘʥʥʳʤ ʬʘʢʪʦʤ ʷʚʣʷʝʪʩʷ ʠ ʪʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʡ ʪʝʨʘʧʠʠ ʧʨʠ ʍʉ, 

ʥʝ ʚʩʝʛʜʘ ʜʘʝʪ ʞʝʣʘʝʤʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚ ʧʣʘʥʝ ʩʪʦʡʢʦʡ ʨʝʤʠʩʩʠʠ, ʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

ʥʘ ʨʝʧʨʦʜʫʢʪʠʚʥʫʶ ʩʠʩʪʝʤʫ [10, ʩ. 104]. 

ʂʣʶʯʝʚʳʤ ʵʪʠʦʣʦʛʠʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ ʍʉ ʚʳʩʪʫʧʘʝʪ ʠʥʬʝʢʮʠʦʥʥʳʡ. ɺʦʟʙʫʜʠʪʝʣʷʤʠ ʍʉ 

ʷʚʣʷʶʪʩʷ ʩʪʘʬʠʣʦʢʦʢʢʠ, ʩʪʨʝʧʪʦʢʦʢʢʠ, ʢʠʰʝʯʥʘʷ ʧʘʣʦʯʢʘ, ʚʠʨʫʩʳ, ʠ ʜʨ. ʇʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʦʥʠ 

ʚʳʨʘʙʦʪʘʣʠ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʢ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʤʳʤ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʤ ʧʨʝʧʘʨʘʪʘʤ [7, ʩ. 

41], ʠ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʩʧʦʩʦʙʥʳ ʚʩʪʫʧʘʪʴ ʚ ʘʩʩʦʮʠʘʪʠʚʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʤʝʞʜʫ ʩʦʙʦʡ [8, ʩ. 10].  

ɸʜʝʢʚʘʪʥʳʡ ʤʝʪʦʜʠʯʝʩʢʠʡ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ ʧʦʟʚʦʣʠʣ ʚ ʩʫʱʝʩʪʚʝʥʥʦʡ 

ʩʪʝʧʝʥʠ ʨʘʟʥʦʦʙʨʘʟʠʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʘʩʧʝʢʪʘʭ 

ʥʦʨʤʘʣʴʥʦʡ ʤʠʢʨʦʙʠʦʪʳ ʧʦʣʦʚʳʭ ʧʫʪʝʡ ʞʝʥʱʠʥʳ, ʠ ʚ ʩʣʫʯʘʝ ʣʶʙʦʛʦ ʧʦʜʘʚʣʝʥʠʷ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʥʦʨʤʘʣʴʥʦʡ ʤʠʢʨʦʬʣʦʨʳ ʚʦʟʥʠʢʘʝʪ ʧʘʪʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ [11, ʩ. 1854].  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʪʤʝʯʝʥʦ ʟʘʤʝʪʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʯʘʩʪʦʪʳ 

ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʚʘʛʠʥʦʟʦʚ [9, ʩ. 55], ʘ ʪʘʢʞʝ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʭ ʚʘʛʠʥʠʪʦʚ, ʢʦʪʦʨʳʝ ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ ʦʪʥʝʩʝʥʳ ʢ ʜʦʩʪʦʚʝʨʥʳʤ ʬʘʢʪʦʨʘʤ ʨʠʩʢʘ, ʠ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʭ 

ʚʳʩʪʫʧʘʶʪ ʠʥʠʮʠʠʨʫʶʱʠʤ ʬʘʢʪʦʨʦʤ ʨʘʟʚʠʪʠʷ ʠʥʬʝʢʮʠʦʥʥʦʡ ʧʘʪʦʣʦʛʠʠ ʞʝʥʩʢʠʭ ʧʦʣʦʚʳʭ 

ʦʨʛʘʥʦʚ, ʧʣʦʜʘ ʠ ʥʦʚʦʨʦʞʜʝʥʥʦʛʦ [12, ʩ. 81].  

ɺ ʭʦʜʝ ʵʚʦʣʶʮʠʠ ʙʘʢʪʝʨʠʘʣʴʥʳʝ ʘʛʝʥʪʳ ʚʳʨʘʙʦʪʘʣʠ ʩʧʦʩʦʙʥʦʩʪʴ ʦʙʨʘʟʦʚʳʚʘʪʴ 

ʙʠʦʧʣʝʥʢʠ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʚʳʞʠʚʘʝʤʦʩʪʴ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʘʩʩʦʮʠʘʮʠʡ. ʊʘʢ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ 

ʦʩʪʘʶʪʩʷ ʞʠʟʥʝʩʧʦʩʦʙʥʳʤʠ ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʝʨʦʢʩʠʜʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, 

ʦʙʨʘʟʫʶʱʠʭʩʷ ʚ ʭʦʜʝ ʚʦʩʧʘʣʝʥʠʷ. ʕʪʠ çʤʠʢʨʦʙʥʳʝ ʦʙʲʝʜʠʥʝʥʠʷè ʠʤʝʶʪ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʦʪ 2 

ʜʦ 10 ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ [15, ʩ. 1320], ʧʨʠʯʝʤ ʜʦʤʠʥʠʨʫʝʪ ʯʘʱʝ ʚʩʝʛʦ ʫʩʣʦʚʥʦïʧʘʪʦʛʝʥʥʳʝ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ (ʋʇʄ). ʋʢʘʟʘʥʥʳʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʤʠʢʨʦʙʠʦʪʳ ʚ ʩʣʫʯʘʝ ʩʠʤʙʠʦʟʘ ʩ 

ʘʵʨʦʙʘʤʠ ʦʙʨʘʟʫʶʪ ʧʦʣʠʤʠʢʨʦʙʥʳʝ ʩʦʦʙʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʚʠʨʫʣʝʥʪʥʦʩʪʴʶ 

ʠ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴʶ ʢʦ ʤʥʦʛʠʤ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʤ ʧʨʝʧʘʨʘʪʘʤ [13, ʩ. 1199]. 

ʅʘʨʘʩʪʘʶʱʘʷ ʪʝʥʜʝʥʮʠʷ ʢ ʨʦʩʪʫ ʟʘʙʦʣʝʚʘʥʠʡ, ʧʝʨʝʜʘʶʱʠʭʩʷ ʧʦʣʦʚʳʤ ʧʫʪʝʤ (ɿʇʇʇ), 

ʜʦʩʪʫʧʥʦʩʪʴ ʠ ʥʝʦʙʦʩʥʦʚʘʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʠ ʤʥʦʛʦʝ ʜʨ. 

ʧʨʠʚʦʜʷʪ ʢ ʥʝʛʘʪʠʚʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʤʠʢʨʦʙʠʦʮʝʥʦʟʘ ʚʣʘʛʘʣʠʱʘ, ʯʪʦ ʚ ʠʪʦʛʝ ʚʝʜʝʪ ʢ 

ʨʝʮʠʜʠʚʘʤ, ʠ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʨʝʧʨʦʜʫʢʪʠʚʥʦʤ ʟʜʦʨʦʚʴʝ [14, ʩ. 427]. 

ʇʨʦʜʫʢʪʳ ʤʝʪʘʙʦʣʠʟʤʘ ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠʥʛʠʙʠʨʫʶʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ 

ʨʝʪʠʢʫʣʦʵʥʜʦʪʝʣʠʘʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʧʨʦʠʩʭʦʜʠʪ ʧʦʥʠʞʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʬʘʛʦʮʠʪʦʚ ʠ ʜʨ. ʇʨʠ 

ʚʩʝʤ ʵʪʦʤ çʤʠʢʨʦʙʥʳʝ ʘʩʩʦʮʠʘʮʠʠè ʧʨʠʦʙʨʝʪʘʶʪ ʚ ʩʚʦʝʤ ʨʦʜʝ ʫʥʠʢʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ, ʯʪʦ 

ʙʝʟʫʩʣʦʚʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʧʘʪʦʛʥʦʤʦʥʠʯʥʳʭ ʩʠʤʧʪʦʤʘʭ ʍʉ. 
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ʇʨʝʨʳʚʘʥʠʝ ʙʝʨʝʤʝʥʥʦʩʪʠ (ʠʩʢʫʩʩʪʚʝʥʥʦʝ ʠ/ʠʣʠ ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʦʝ), ʣʝʯʝʙʥʦï

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʠ ʦʧʝʨʘʪʠʚʥʳʝ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʥʘ ʦʨʛʘʥʘʭ ʤʘʣʦʛʦ ʪʘʟʘ ʠ 

ʙʨʶhʥʦʡ ʧʦʣʦʩʪʠ, ʦʩʣʦʞʥʝʥʥʳʝ ʨʦʜʳ ʚ ʢʘʯʝʩʪʚʝ ʵʪʠʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʪʘʢʞʝ 

ʟʘʩʣʫʞʠʚʘʶʪ ʚʥʠʤʘʥʠʷ, ʪʘʢ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ Q.Y. Li. et al. (2014) ʜʦʢʘʟʘʥʘ 

ʧʨʷʤʘʷ ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʵʪʠʤʠ ʩʦʩʪʦʷʥʠʷʤʠ ʠ ʪʷʞʝʩʪʴʶ ʍʉ [13, ʩ. 1203; 15, ʩ. 1316]. 

ʇʦʞʘʣʫʡ, ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤʠ ʘʩʧʝʢʪʘʤʠ ʧʘʪʦʛʝʥʝʟʘ ʍʉ ʚʳʩʪʫʧʘʶʪ ʚʪʦʨʠʯʥʳʝ 

ʠʤʤʫʥʥʳʝ ʥʘʨʫʰʝʥʠʷ. ʈʘʟʚʠʚʘʶʱʠʡʩʷ ʤʝʩʪʥʳʡ ʠʤʤʫʥʦʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʥʘʯʠʥʘʝʪ 

ʧʨʠʦʙʨʝʪʘʪʴ ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʳʡ ʭʘʨʘʢʪʝʨ, ʥʘ ʬʦʥʝ ʯʝʛʦ ʘʢʪʠʚʠʟʠʨʫʶʪʩʷ ʤʠʢʨʦʙʥʳʝ 

ʘʩʩʦʮʠʘʮʠʠ, ʢʦʪʦʨʳʝ ʥʘʯʠʥʘʶʪ ʧʨʝʦʙʣʘʜʘʪʴ ʥʘʜ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʥʦʨʤʘʣʴʥʦʡ ʤʠʢʨʦʙʠʦʪʳ ʠ 

ʚʦʟʥʠʢʘʝʪ ʜʠʩʙʠʦʟ, ʘ ʚ ʯʘʩʪʥʦʩʪʠ ʚʘʛʠʥʦʟ [1, ʩ. 122]. ʇʦ ʜʘʥʥʳʤ J. Van Schalkwyk et al. (2015) 

ʍʉ ʙʦʣʝʝ ʯʝʤ ʚ 76,68% ʩʣʫʯʘʝʚ ʘʩʩʦʮʠʠʨʦʚʘʥ ʩ ʙʘʢʪʝʨʠʘʣʴʥʳʤ ʚʘʛʠʥʦʟʦʤ [14, ʩ. 433]. 

ʅʝʣʴʟʷ ʪʘʢʞʝ ʠ ʦʙʦʡʪʠ ʩʪʦʨʦʥʦʡ ʘʫʪʦʠʤʤʫʥʥʳʝ ʧʨʦʮʝʩʩʳ (ɸʇ), ʢʦʛʜʘ ʩʦʙʩʪʚʝʥʥʳʝ 

ʪʢʘʥʠ ʚʳʩʪʫʧʘʶʪ ʚ ʢʘʯʝʩʪʚʝ ʘʥʪʠʛʝʥʦʚ, ʘ ʘʥʪʠʪʝʣʘ, ʦʙʨʘʟʫʶʱʠʝʩʷ ʚ ʦʪʚʝʪ, ʥʝʛʘʪʠʚʥʳʤ 

ʦʙʨʘʟʦʤ ʚʦʟʜʝʡʩʪʚʫʶʪ ʥʘ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʡ ʦʙʤʝʥ [11, ʩ. 1854; 16, ʩ. 266]. 

ɺ ʨʝʟʫʣʴʪʘʪʘʭ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʩʚʷʱʝʥʥʳʭ ʍʉ, ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʧʨʠ 

ʵʪʦʤ ʟʘʙʦʣʝʚʘʥʠʠ ʧʨʦʠʩʭʦʜʷʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʠ ʢʘʯʝʩʪʚʝʥʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʢ ʛʫʤʦʨʘʣʴʥʦʛʦ, ʪʘʢ ʠ ʢʣʝʪʦʯʥʦʛʦ ʟʚʝʥʘ ʠʤʤʫʥʠʪʝʪʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʙʲʷʩʥʠʪʴ 

ʤʥʦʛʠʝ ʤʝʭʘʥʠʟʤʳ ʍʉ, ʭʦʪʷ ʠ ʧʦ ʩʝʡ ʜʝʥʴ ʦʩʪʘʝʪʩʷ ʤʥʦʛʦ ʥʝ ʨʝʰʝʥʥʳʭ ʚʦʧʨʦʩʦʚ [11, ʩ. 1855; 

16, ʩ. 267]. 

ʍʉ ʦʙʫʩʣʦʚʣʝʥ ʥʘʣʠʯʠʝʤ ʠʥʬʠʣʴʪʨʘʪʦʚ, ʩʥʠʞʝʥʠʝʤ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʩʣʠʟʠʩʪʦʡ ʠ ʤʳʰʝʯʥʦʡ ʦʙʦʣʦʯʝʢ ʤʘʪʦʯʥʦʡ ʪʨʫʙʳ, ʩʢʣʝʨʦʟʠʨʫʶʱʠʤʠ 

ʧʨʦʮʝʩʩʘʤʠ, ʠʟʤʝʥʝʥʠʝʤ ʧʨʦʩʚʝʪʘ ʩʦʩʫʜʦʚ, ʠ ʩʧʘʝʯʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʧʦ ʦʜʥʦʡ ʠʟ ʪʝʦʨʠʡ ʵʪʠ 

ʵʬʬʝʢʪʳ ʦʙʫʩʣʦʚʣʝʥʳ ʜʝʡʩʪʚʠʝʤ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ (IL-1, IL-1RA, IL-2, IL-8, 

TNF ʠ ʜʨ.).  

ʀʤʤʫʥʦʘʢʪʠʚʥʳʝ ʤʝʜʠʘʪʦʨʳ ʩʧʦʩʦʙʥʳ ʪʘʢʞʝ ʟʘʧʫʩʪʠʪʴ ʧʨʦʮʝʩʩ ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʩʘ 

(ʩʚʦʙʦʜʥʦʨʘʜʠʢʘʣʴʥʦʝ ʦʢʠʩʣʝʥʠʝ), ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʠʥʠʮʠʘʮʠʷ ʘʪʦʤʘʨʥʳʭ ʬʦʨʤ ʆ2 ʤʦʞʝʪ 

ʥʦʩʠʪʴ ʣʠʙʦ ʥʝʜʦʩʪʘʪʦʯʥʳʡ ʭʘʨʘʢʪʝʨ, ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʭʨʦʥʠʟʘʮʠʠ ʚʦʩʧʘʣʝʥʠʷ, ʣʠʙʦ ʚ ʩʣʫʯʘʝ 

ʛʠʧʝʨʧʨʦʜʫʢʮʠʠ ʆ2 ʩʦʚʤʝʩʪʥʦ ʩ ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝʤ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ 

ʩʠʩʪʝʤʳ ʩʧʦʩʦʙʩʪʚʫʝʪ ʵʥʜʦʛʝʥʥʦʡ ʠʥʪʦʢʩʠʢʘʮʠʠ. ʀ ʚ ʪʦʤ, ʠ ʜʨʫʛʦʤ ʩʣʫʯʘʝ ʦʢʘʟʳʚʘʝʪʩʷ 

ʧʦʚʨʝʞʜʘʶʱʠʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʩʦʩʪʦʷʥʠʝ ʤʝʤʙʨʘʥ ʠ ʙʣʠʟʣʝʞʘʱʠʝ ʪʢʘʥʠ.  

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ɹʘʪʳʨʦʚʦʡ ɸ. ʂ. ʠ ʩʦʘʚʪ. (2011), ʦʪʤʝʯʝʥʦ, ʯʪʦ ʧʨʠ ʍʉ 

ʥʘʙʣʶʜʘʝʪʩʷ ʚʳʨʘʞʝʥʥʳʡ ʦʢʩʠʜʘʪʠʚʥʳʡ ʩʪʨʝʩʩ, ʩ ʛʠʧʝʨʧʨʦʜʫʢʮʠʝʡ ʆ2 ʠ ʠʤʝʝʪ ʤʝʩʪʦ 

ʫʛʥʝʪʝʥʠʝ ʬʘʢʪʦʨʦʚ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʟʘʱʠʪʳ, ʯʪʦ ʠ ʧʨʠʚʦʜʠʪ ʢ ʫʩʢʦʨʝʥʠʶ ʧʨʦʮʝʩʩʦʚ 

ʣʠʧʦʧʝʨʦʢʩʠʜʘʮʠʠ [4, ʩ. 72]. ʇʨʠ ʦʮʝʥʢʝ ʬʝʨʤʝʥʪʥʳʭ ʟʚʝʥʴʝʚ ʦʪʤʝʯʝʥʦ ʜʦʩʪʦʚʝʨʥʦʝ 

ʧʦʚʳʰʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʧʨʦʦʢʩʠʜʘʥʪʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. ʌʝʥʦʤʝʥ ʵʥʜʦʛʝʥʥʦʡ ʠʥʪʦʢʩʠʢʘʮʠʠ 

(ʌʕʀ) ʪʘʢʞʝ ʧʨʠʩʫʱ ʍʉ, ʜʘʥʥʦʝ ʷʚʣʝʥʠʝ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʚʳʨʘʞʝʥʥʳʤ ʫʩʠʣʝʥʠʝʤ 

ʢʘʪʘʙʦʣʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʩ ʠʟʤʝʥʝʥʠʝʤ ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʘʜʘʧʪʠʚʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʯʪʦ 

ʙʝʟʫʩʣʦʚʥʦ ʟʘʪʨʘʛʠʚʘʝʪ ʩʠʩʪʝʤʫ ʜʝʪʦʢʩʠʢʘʮʠʠ. 

ʇʦ ʤʥʝʥʠʶ ʨʷʜʘ ʘʚʪʦʨʦʚ, ʦʜʥʠʤʠ ʠʟ ʚʘʞʥʳʭ ʟʚʝʥʴʝʚ ʍʉ ʚʳʩʪʫʧʘʶʪ ʥʘʨʫʰʝʥʠʷ ʚ 

ʩʠʩʪʝʤʝ ʛʦʤʝʦʩʪʘʟʘ. ʊʘʢ ʫ ʧʘʮʠʝʥʪʦʢ ʩ ʍʉ ʦʪʤʝʯʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ 

ʢʦʘʛʫʣʷʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʠ ʥʘʧʨʦʪʠʚ ʫʛʥʝʪʝʥʠʝ ʬʠʙʨʠʥʦʣʠʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ; 

ʚʳʨʘʞʝʥʥʦʩʪʴ ʵʪʠʭ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʢʨʘʡʥʝ ʚʘʨʠʘʙʝʣʴʥʘ ʠ ʦʙʫʩʣʦʚʣʝʥʘ 

ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴʶ ʚʦʩʧʘʣʝʥʠʷ. 

ɺʣʠʷʥʠʝ ʠʥʬʝʢʮʠʡ ʥʘ ʤʘʢʨʦʦʨʛʘʥʠʟʤ ʧʦʣʠʤʦʨʬʥʦ. ʄʦʨʬʦïʬʫʥʢʮʠʦʥʘʣʴʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʚ ʦʨʛʘʥʘʭ ʠ ʪʢʘʥʷʭ ʦʙʫʩʣʦʚʣʝʥʳ ʧʘʪʦʣʦʛʠʯʝʩʢʦʡ ʘʬʬʝʨʝʥʪʘʮʠʝʡ ʚ ʦʪʜʝʣʘʭ ʎʅʉ, 

ʢʦʦʨʜʠʥʠʨʫʶʱʠʭ ʛʠʧʦʪʘʣʘʤʦïʛʠʧʦʬʠʟʘʨʥʦï̫ ʠʯʥʠʢʦʚʫʶ ʩʠʩʪʝʤʫ (ʢ ʥʘʠʙʦʣʝʝ ʩʝʨʴʝʟʥʳʤ 

ʧʦʩʣʝʜʩʪʚʠʷʤ ʩʘʣʴʧʠʥʛʦʦʬʦʨʠʪʘ ʦʪʥʦʩʷʪ ʧʨʦʛʝʩʪʝʨʦʥʦʚʫʶ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ, ʥʘ ʬʦʥʝ 
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ʢʦʪʦʨʦʡ ʥʘʙʣʶʜʘʝʪʩʷ ʛʠʧʝʨʵʩʪʨʦʛʝʥʠʷ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʦʚʳʰʘʝʪ ʨʠʩʢ ʨʘʟʚʠʪʠʷ 

ʛʠʧʝʨʧʣʘʩʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʙʣʝʤʘ ɺʇɺʇʆ ʫ ʞʝʥʱʠʥ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʦʩʪʘʝʪʩʷ ʦʜʥʦʡ ʠʟ 

ʘʢʪʫʘʣʴʥʳʭ. ʍʉ ʧʨʠʥʘʜʣʝʞʠʪ ʣʠʜʠʨʫʶʱʝʝ ʤʝʩʪʦ ʚ ʩʪʨʫʢʪʫʨʝ ʦʙʱʝʡ ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʦʡ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ, ʯʪʦ ʪʨʝʙʫʝʪ ʦʩʦʙʝʥʥʦ ʧʨʠʩʪʘʣʴʥʦʛʦ ʚʥʠʤʘʥʠʷ, ʚʚʠʜʫ ʚʳʩʦʢʦ ʨʠʩʢʘ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʘʢʫʰʝʨʩʢʦïʛʠʥʝʢʦʣʦʛʠʯʝʩʢʠʭ ʠ ʧʝʨʠʥʘʪʘʣʴʥʳʭ ʦʩʣʦʞʥʝʥʠʡ. ʆʩʦʙʝʥʥʘʷ 

ʤʝʜʠʢʦïʩʦʮʠʘʣʴʥʘʷ ʟʥʘʯʠʤʦʩʪʴ ʧʨʦʙʣʝʤʳ ʧʨʝʜʦʧʨʝʜʝʣʝʥʘ ʦʪʩʫʪʩʪʚʠʝʤ ʧʦʣʦʞʠʪʝʣʴʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʣʝʯʝʥʠʠ, ʯʪʦ ʪʨʝʙʫʝʪ ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ ʵʪʠʦʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ. 
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ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʠʟʫʯʝʥʠʶ ʢʘʯʝʩʪʚʘ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʚ ʫʯʨʝʞʜʝʥʠʷʭ 

ʩʝʣʴʩʢʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. ʉ ʮʝʣʴʶ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʜʝʪʷʤ ʚ 

ʘʤʙʫʣʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʘʥʦʥʠʤʥʦʝ ʘʥʢʝʪʠʨʦʚʘʥʠʝ 100 ʨʦʜʠʪʝʣʝʡ ʧʘʮʠʝʥʪʦʚ 

ɼʝʪʩʢʦʛʦ ʧʦʣʠʢʣʠʥʠʯʝʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʧʦʣʠʢʣʠʥʠʢʠ ʅʦʚʦʜʝʚʷʪʢʠʥʦ, ʢʦʪʦʨʦʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʚ 

ʩʨʝʜʥʝʤ ʨʦʜʠʪʝʣʠ ʦʮʝʥʠʚʘʶʪ ʢʘʯʝʩʪʚʦ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʥʘ 4,1Ñ0,08 ʙʘʣʣʦʚ. ʇʨʠ ʦʮʝʥʢʝ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʝʪʩʢʦʛʦ ʧʦʣʠʢʣʠʥʠʯʝʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ 65% ʨʦʜʠʪʝʣʝʡ ʫʜʦʚʣʝʪʚʦʨʝʥʳ ʢʘʯʝʩʪʚʦʤ 

ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ, 29% ʨʦʜʠʪʝʣʝʡ ʠʤ ʥʝ ʩʦʚʩʝʤ ʫʜʦʚʣʝʪʚʦʨʝʥʳ ʠ ʪʦʣʴʢʦ 2% ʩʦʚʩʝʤ ʥʝ 

ʫʜʦʚʣʝʪʚʦʨʝʥʳ. ʆʩʥʦʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʥʝʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʨʦʜʠʪʝʣʝʡ ʷʚʣʷʶʪʩʷ ʙʦʣʴʰʠʝ 

ʦʯʝʨʝʜʠ ʥʘ ʧʨʠʝʤ ʢ ʚʨʘʯʘʤ, ʘ ʪʘʢʞʝ ʪʨʫʜʥʦʩʪʠ ʧʨʠ ʚʳʟʦʚʝ ʚʨʘʯʝʡ ʥʘ ʜʦʤ. 

 

Abstract. The article is devoted to the study of the quality of medical care in rural health care 

institutions. In order to assess the quality of medical care for children on an outpatient basis, an 

anonymous questionnaire was conducted on 100 parents of patients at the Childrenôs Polyclinic 

Department of the Novodevatkino Clinic, which showed that on average parents assess the quality 

of medical care by 4,1Ñ0,08 points. When assessing the activity of the childrenôs polyclinic 

department, 65% of parents are satisfied with the quality of medical care, 29% of parents are not 

entirely satisfied with them and only 2% are not satisfied at all. The main reasons for parentsô 

dissatisfaction are the large waiting lists for doctors, as well as the difficulties in calling doctors at 

home. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʯʝʩʪʚʦ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ, ʜʝʪʩʢʦʝ ʥʘʩʝʣʝʥʠʝ, ʘʥʢʝʪʠʨʦʚʘʥʠʝ, 

ʨʦʜʠʪʝʣʠ, ʧʨʠʯʠʥʳ ʥʝʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ. 
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ɺʚʝʜʝʥʠʝ 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʬʝʜʝʨʘʣʴʥʳʤ ʟʘʢʦʥʦʤ ˉ323-ʌɿ çʆʙ ʦʩʥʦʚʘʭ ʦʭʨʘʥʳ ʟʜʦʨʦʚʴʷ 

ʛʨʘʞʜʘʥ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè ʦʪ 21 ʥʦʷʙʨʷ 2011 ʛ., ʢʘʯʝʩʪʚʦ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ð 

ʵʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʢʦʪʦʨʳʝ ʦʪʨʘʞʘʶʪ ʩʚʦʝʚʨʝʤʝʥʥʦʩʪʴ ʦʢʘʟʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ 

ʧʦʤʦʱʠ, ʧʨʘʚʠʣʴʥʦʩʪʴ ʚʳʙʦʨʘ ʤʝʪʦʜʦʚ ʧʨʦʬʠʣʘʢʪʠʢʠ, ʜʠʘʛʥʦʩʪʠʢʠ, ʣʝʯʝʥʠʷ ʠ ʨʝʘʙʠʣʠʪʘʮʠʠ 

ʧʨʠ ʦʢʘʟʘʥʠʠ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ, ʩʪʝʧʝʥʴ ʜʦʩʪʠʞʝʥʠʷ ʟʘʧʣʘʥʠʨʦʚʘʥʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ. 

ʆʩʥʦʚʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʢʘʯʝʩʪʚʘ ʷʚʣʷʶʪʩʷ ʜʦʩʪʫʧʥʦʩʪʴ, ʤʝʞʣʠʯʥʦʩʪʥʳʝ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ, ʥʝʧʨʝʨʳʚʥʦʩʪʴ, ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʩʦʦʪʚʝʪʩʪʚʠʝ ʦʞʠʜʘʥʠʷʤ ʧʘʮʠʝʥʪʦʚ [1ï2]. 

ʆʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʤʦʞʝʪ ʧʨʦʚʦʜʠʪʴʩʷ ʥʝʩʢʦʣʴʢʠʤʠ ʧʫʪʷʤʠ. 

ʇʨʦʚʝʜʝʥʠʝ ʵʢʩʧʝʨʪʠʟʳ ʢʘʯʝʩʪʚʘ ʪʨʝʙʫʝʪ ʫʯʘʩʪʠʷ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʠʤʝʶʱʠʭ ʩʧʝʮʠʘʣʴʥʳʝ 

ʟʥʘʥʠʷ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʜʣʷ ʚʳʥʝʩʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʟʘʢʣʶʯʝʥʠʷ ʦ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʤʝʜʠʮʠʥʩʢʠʤ ʩʪʘʥʜʘʨʪʘʤ (ʧʨʦʪʦʢʦʣʘʤ). ʆʜʥʘʢʦ, ʌʝʜʝʨʘʣʴʥʳʡ ʬʦʥʜ ʦʙʷʟʘʪʝʣʴʥʦʛʦ 

ʤʝʜʠʮʠʥʩʢʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ ʨʝʢʦʤʝʥʜʫʝʪ ʧʨʦʚʦʜʠʪʴ ʩʦʮʠʦʣʦʛʠʯʝʩʢʠʡ ʦʧʨʦʩ (ʘʥʢʝʪʠʨʦʚʘʥʠʝ) 

ʜʣʷ ʦʮʝʥʢʠ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʨʘʙʦʪʦʡ ʤʝʜʠʮʠʥʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʦʢʘʟʳʚʘʶʱʠʭ 

ʤʝʜʠʮʠʥʩʢʫʶ ʧʦʤʦʱʴ ʚ ʩʪʘʮʠʦʥʘʨʥʳʭ ʠ ʘʤʙʫʣʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ, ʘ ʪʘʢʞʝ ʚ ʜʥʝʚʥʳʭ 

ʩʪʘʮʠʦʥʘʨʘʭ ʨʘʟʣʠʯʥʦʛʦ ʪʠʧʘ. ʆʜʥʠʤʠ ʠʟ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ ʦʧʨʦʩʘ (ʘʥʢʝʪʠʨʦʚʘʥʠʷ) ʷʚʣʷʝʪʩʷ 

ʦʧʨʝʜʝʣʝʥʠʝ ʫʨʦʚʥʷ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʤʝʜʠʮʠʥʩʢʠʤʠ ʫʩʣʫʛʘʤʠ ʠ ʦʮʝʥʢʘ ʟʘʩʪʨʘʭʦʚʘʥʥʳʤ 

ʥʘʩʝʣʝʥʠʝʤ ʫʨʦʚʥʷ ʢʘʯʝʩʪʚʘ ʤʝʜʠʮʠʥʩʢʠʭ ʫʩʣʫʛ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʟʘ ʩʯʝʪ ʩʨʝʜʩʪʚ ʩʠʩʪʝʤʳ 

ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ [3ï5].  
 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʅʘʩʪʦʷʱʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʙʶʜʞʝʪʥʦʤ ʫʯʨʝʞʜʝʥʠʠ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ çʊʦʢʩʦʚʩʢʘʷ ʨʘʡʦʥʥʘʷ ʙʦʣʴʥʠʮʘè (ɻɹʋɿ ʃʆ 

çʊʦʢʩʦʚʩʢʘʷ ʈɹè). ɼʣʷ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ, ʦʢʘʟʳʚʘʝʤʦʡ ʜʝʪʷʤ ʚ 

ʘʤʙʫʣʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ, ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʘʥʥʳʝ ʧʦʣʫʯʝʥʥʳʝ ʧʫʪʝʤ ʘʥʦʥʠʤʥʦʛʦ 

ʘʥʢʝʪʠʨʦʚʘʥʠʷ 100 ʨʦʜʠʪʝʣʝʡ ʧʘʮʠʝʥʪʦʚ ɼʝʪʩʢʦʛʦ ʧʦʣʠʢʣʠʥʠʯʝʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʧʦʣʠʢʣʠʥʠʢʠ 

ʅʦʚʦʜʝʚʷʪʢʠʥʦ. 

ɹr ʣ ʧʨʠʤʝʥʝʥ ʤʝʪʦʜ ʩʣʫʯʘʡʥʦʡ ʚʳʙʦʨʢʠ ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʙʳʣʘ ʩʬʦʨʤʠʨʦʚʘʥʘ 

ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʘʷ ʚʳʙʦʨʢʘ. ɸʥʢʝʪʠʨʦʚʘʥʠʝ ð ʜʦʙʨʦʚʦʣʴʥʦʝ. ɼʦʚʝʨʠʪʝʣʴʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪʦʤ 

ð 2, ʚʝʨʦʷʪʥʦʩʪʴ ð 0,954. ʈʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʴ ʧʨʦʚʝʨʝʥʘ ʧʦ ʤʝʪʦʜʠʢʝ ʧʨʦʬʝʩʩʦʨʘ ɸ. ʄ. 

ʄʝʨʢʦʚʘ. ʆh ʠʙʢʘ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ~3%. 
 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɸʥʢʝʪʠʨʦʚʘʥʠʝ ʨʦʜʠʪʝʣʝʡ ʧʘʮʠʝʥʪʦʚ ɼʝʪʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʧʦʣʠʢʣʠʥʠʢʠ ʅʦʚʦʜʝʚʷʪʢʠʥʦ 

ʧʦʢʘʟʘʣʦ, ʯʪʦ ʠʟ ʚʩʝʭ ʫʯʘʩʪʚʦʚʘʚʰʠʭ ʚ ʘʥʦʥʠʤʥʦʤ ʘʥʢʝʪʠʨʦʚʘʥʠʠ 25% ʨʝʩʧʦʥʜʝʥʪʦʚ ʙʳʣʦ 

ʤʫʞʩʢʦʛʦ ʧʦʣʘ, ʘ 75% ð ʞʝʥʩʢʦʛʦ.  

ʆʮʝʥʢʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʩʧʦʥʜʝʥʪʦʚ ʧʦ ʚʦʟʨʘʩʪʫ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʙʳʣʠ ʚ 

ʚʦʟʨʘʩʪʝ 30ï39 ʣʝʪ (49%), 29% ʨʦʜʠʪʝʣʝʡ (ʟʘʢʦʥʥʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ) ʙʳʣʠ ʚ ʚʦʟʨʘʩʪʝ ʜʦ 30 

ʣʝʪ, 18% ð ʚ ʚʦʟʨʘʩʪʝ 40ï49 ʣʝʪ, ʘ 4% ð ʚ ʚʦʟʨʘʩʪʝ ʩʪʘʨʰʝ 50 ʣʝʪ. ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ 

ʨʝʩʧʦʥʜʝʥʪʦʚ ʩʦʩʪʘʚʠʣ 33,5Ñ0,09 ʣʝʪ.  

ʀʟʫʯʝʥʠʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʘʮʠʝʥʪʦʚ ʧʦ ʤʝʩʪʫ ʞʠʪʝʣʴʩʪʚʘ ʚʳʷʚʠʣʦ, ʯʪʦ 11% 

ʨʝʩʧʦʥʜʝʥʪʦʚ ʙʳʣʠ ʞʠʪʝʣʷʤʠ ʛ. ʉʘʥʢʪïʇʝʪʝʨʙʫʨʛʘ, 87% ð ʞʠʪʝʣʷʤʠ ʃʝʥʠʥʛʨʘʜʩʢʦʡ 

ʦʙʣʘʩʪʠ, 2% ð ʧʨʠʝʟʞʠʤʠ ʠʟ ʜʨʫʛʠʭ ʨʝʛʠʦʥʦʚ. 

ʇʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʚ ʮʝʣʦʤ ʢʘʯʝʩʪʚʦʤ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ, 

ʦʢʘʟʘʥʥʦʡ ʠʭ ʨʝʙʝʥʢʫ ʚ ʜʘʥʥʦʤ ʜʝʪʩʢʦʤ ʧʦʣʠʢʣʠʥʠʯʝʩʢʦʤ ʦʪʜʝʣʝʥʠʠ ʫʜʦʚʣʝʪʚʦʨʝʥʳ 65% 

ʨʦʜʠʪʝʣʝʡ, ʥʝ ʩʦʚʩʝʤ ʫʜʦʚʣʝʪʚʦʨʝʥʳ ð 29%, ʥʝ ʫʜʦʚʣʝʪʚʦʨʝʥʳ ð 2%, ʘ ʟʘʪʨʫʜʥʠʣʠʩʴ 
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ʦʪʚʝʪʠʪʴ ð 4%. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʨʦʜʠʪʝʣʝʡ ʧʦ ʦʮʝʥʢʝ ʢʘʯʝʩʪʚʘ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʚ 

ʜʝʪʩʢʦʤ ʧʦʣʠʢʣʠʥʠʯʝʩʢʦʤ ʦʪʜʝʣʝʥʠʠ ʚ ʮʝʣʦʤ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʈʠʩʫʥʢʝ 1. 

 

 
ʈʠʩʫʥʦʢ 1. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʨʦʜʠʪʝʣʝʡ ʧʦ ʦʮʝʥʢʝ ʢʘʯʝʩʪʚʘ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʚ ʜʝʪʩʢʦʤ 

ʧʦʣʠʢʣʠʥʠʯʝʩʢʦʤ ʦʪʜʝʣʝʥʠʠ ʚ ʮʝʣʦʤ (ʚ %). 

 

ʈʦʜʠʪʝʣʷʤ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʦʮʝʥʠʪʴ ʚ ʙʘʣʣʘʭ ʨʘʙʦʪʫ ʜʝʪʩʢʦʛʦ ʧʦʣʠʢʣʠʥʠʯʝʩʢʦʛʦ 

ʦʪʜʝʣʝʥʠʷ ʧʦ ʦʢʘʟʘʥʠʶ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʜʝʪʷʤ ʚ ʘʤʙʫʣʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ. ʆʮʝʥʢʘ 

ʨʦʜʠʪʝʣʷʤʠ ʢʘʯʝʩʪʚʘ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʚ ʜʘʥʥʦʤ ʤʝʜʠʮʠʥʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦ 5-

ʙʘʣʣʴʥʦʡ ʩʠʩʪʝʤʝ ʚʳʷʚʠʣʘ, ʯʪʦ ʥʘ çʦʪʣʠʯʥʦè ʦʮʝʥʠʣʠ ʨʘʙʦʪʫ ʦʪʜʝʣʝʥʠʷ 35% ʨʝʩʧʦʥʜʝʥʪʦʚ, 

ʥʘ çʭʦʨʦʰʦè ð 40%, ʥʘ çʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦè ð 20%, ʥʘ çʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦè ð 5%. ɺ 

ʩʨʝʜʥʝʤ ʨʦʜʠʪʝʣʠ ʦʮʝʥʠʣʠ ʢʘʯʝʩʪʚʦ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʜʝʪʷʤ ʥʘ 4,1Ñ0,08 ʙʘʣʣʦʚ. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʨʦʜʠʪʝʣʝʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʙʘʣʴʥʦʡ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʚ 

ʜʝʪʩʢʦʤ ʧʦʣʠʢʣʠʥʠʯʝʩʢʦʤ ʦʪʜʝʣʝʥʠʠ ʚ ʮʝʣʦʤ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʈʠʩʫʥʢʝ 2. 

 

 
 

ʈʠʩʫʥʦʢ 2. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʨʦʜʠʪʝʣʝʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʙʘʣʴʥʦʡ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʤʝʜʠʮʠʥʩʢʦʡ 

ʧʦʤʦʱʠ ʚ ʜʝʪʩʢʦʤ ʧʦʣʠʢʣʠʥʠʯʝʩʢʦʤ ʦʪʜʝʣʝʥʠʠ ʚ ʮʝʣʦʤ (ʚ %). 

 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʦʜʠʪʝʣʷʤ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʦʮʝʥʠʪʴ ʦʪʥʦʰʝʥʠʝ ʧʝʨʩʦʥʘʣʘ 

ʜʝʪʩʢʦʛʦ ʧʦʣʠʢʣʠʥʠʯʝʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʢ ʧʘʮʠʝʥʪʘʤ. ʆʮʝʥʢʘ ʨʦʜʠʪʝʣʷʤʠ ʯʝʣʦʚʝʯʝʩʢʠʭ 

ʢʘʯʝʩʪʚ ʨʘʙʦʪʥʠʢʦʚ ʨʝʛʠʩʪʨʘʪʫʨʳ ʧʦʢʘʟʘʣʘ, ʯʪʦ 5% ʨʦʜʠʪʝʣʝʡ ʠʥʦʛʜʘ ʩʪʘʣʢʠʚʘʣʠʩʴ ʩ 

ʥʝʚʥʠʤʘʪʝʣʴʥʦʩʪʴʶ ʠ ʛʨʫʙʦʩʪʴʶ ʩʦ ʩʪʦʨʦʥʳ ʩʦʪʨʫʜʥʠʢʦʚ, ʘ 95% ʥʝ ʩʪʘʣʢʠʚʘʣʠʩʴ ʥʠʢʦʛʜʘ. 

13% ʨʦʜʠʪʝʣʝʡ ʩʯʠʪʘʣʠ, ʯʪʦ ʫʯʘʩʪʢʦʚʳʝ ʧʝʜʠʘʪʨʳ ʠʥʦʛʜʘ ʙʳʚʘʣʠ ʥʝʚʥʠʤʘʪʝʣʴʥʳ ʠ ʛʨʫʙʳ, 

ʯʪʦ ʥʝ ʙʳʚʘʣʠ ʥʠʢʦʛʜʘ ʧʦʣʘʛʘʣʠ 87%. ʇʦ ʤʥʝʥʠʶ 9% ʨʦʜʠʪʝʣʝʡ ʤʝʜʠʮʠʥʩʢʠʝ ʩʝʩʪʨʳ ʠʥʦʛʜʘ 

ʙʳʚʘʣʠ ʥʝʚʥʠʤʘʪʝʣʴʥʳ ʠ ʛʨʫʙʳ, ʘ 91% ʨʝʩʧʦʥʜʝʥʪʦʚ ʩʯʠʪʘʣʠ, ʯʪʦ ʥʝʪ. 11% ʨʦʜʠʪʝʣʝʡ 

ʫʢʘʟʘʣʠ ʚ ʭʦʜʝ ʘʥʢʝʪʠʨʦʚʘʥʠʷ, ʯʪʦ ʚʨʘʯʠïʩʧʝʮʠʘʣʠʩʪʳ ʠʥʦʛʜʘ ʧʦʟʚʦʣʷʣʠ ʩʝʙʝ ʛʨʫʙʦʩʪʴ ʠ 

ʥʝʚʥʠʤʘʪʝʣʴʥʦʩʪʴ, ʘ 89% ʨʝʩʧʦʥʜʝʥʪʦʚ ʩʯʠʪʘʣʠ, ʧʦʜʦʙʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ʚʨʘʯʝʡ ʥʝ 

ʙʳʣʦ ʥʠʢʦʛʜʘ.  

ʆʮʝʥʢʘ ʨʦʜʠʪʝʣʷʤʠ ʦʪʥʦʰʝʥʠʷ ʨʘʙʦʪʥʠʢʦʚ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʢ ʧʘʮʠʝʥʪʘʤ ʧʦʢʘʟʘʣʘ, ʯʪʦ 

16% ʨʦʜʠʪʝʣʝʡ ʠʥʦʛʜʘ ʩʪʘʣʢʠʚʘʣʠʩʴ ʩ ʥʝʚʥʠʤʘʪʝʣʴʥʦʩʪʴʶ ʠ ʛʨʫʙʦʩʪʴʶ ʩ ʠʭ ʩʪʦʨʦʥʳ, ʯʪʦ ʥʝ 

ʩʪʘʣʢʠʚʘʣʠʩʴ ð 55%, ʘ 29% ʨʝʩʧʦʥʜʝʥʪʦʚ ʩ ʨʘʙʦʪʥʠʢʘʤʠ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʥʝ ʦʙʱʘʣʠʩʴ ʥʠ 

ʨʘʟʫ. ʆʮʝʥʢʘ ʨʦʜʠʪʝʣʷʤʠ ʯʝʣʦʚʝʯʝʩʢʠʭ ʢʘʯʝʩʪʚ ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ ʜʝʪʩʢʦʛʦ 

ʧʦʣʠʢʣʠʥʠʯʝʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʊʘʙʣʠʮʝ 1. 
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ʊʘʙʣʠʮʘ 1. 

ʆʎɽʅʂɸ ʈʆɼʀʊɽʃʗʄʀ ʏɽʃʆɺɽʏɽʉʂʀʍ ʂɸʏɽʉʊɺ ʄɽɼʀʎʀʅʉʂʆɻʆ ʇɽʈʉʆʅɸʃɸ 

ɼɽʊʉʂʆɻʆ ʇʆʃʀʂʃʀʅʀʏɽʉʂʆɻʆ ʆʊɼɽʃɽʅʀʗ (ʚ %) 

 

ʇʝʨʩʦʥʘʣ ʏʘʩʪʦ ʀʥʦʛʜʘ ɺʩʝʛʜʘ ʅʠ ʨʘʟʫ ʥʝ 

ʦʙʱʘʣʠʩʴ 

ʈʘʙʦʪʥʠʢʠ ʨʝʛʠʩʪʨʘʪʫʨʳ  0 5 95 ð 

ʄʝʜʠʮʠʥʩʢʠʝ ʩʝʩʪʨʳ 0 9 91 ð 

ʋʯʘʩʪʢʦʚʳʝ ʧʝʜʠʘʪʨʳ 0 13 87 ð 

ɺʨʘʯʠ ʩʧʝʮʠʘʣʠʩʪʳ 0 11 89 ð 

ʈʘʙʦʪʥʠʢʠ ʘʜʤʠʥʠʩʪʨʘʮʠʠ 0 16 55 29 

 

ɼʣʷ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʥʝʦʙʭʦʜʠʤʦ ʚʳʷʚʣʷʪʴ ʦʩʥʦʚʥʳʝ 

ʧʨʠʯʠʥʳ ʥʝʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʧʘʮʠʝʥʪʦʚ, ʧʦʣʫʯʘʶʱʠʭ ʤʝʜʠʮʠʥʩʢʠʝ ʫʩʣʫʛʠ ʚ ʜʘʥʥʦʡ 

ʤʝʜʠʮʠʥʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. ʉʨʝʜʠ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ ʥʝʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʢʘʯʝʩʪʚʦʤ 

ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʨʝʩʧʦʥʜʝʥʪʳ ʥʘʟʳʚʘʣʠ: ʧʣʦʭʫʶ ʦʨʛʘʥʠʟʘʮʠʶ ʨʘʙʦʪʳ ʨʝʛʠʩʪʨʘʪʫʨʳ 

(9%), ʙʦʣʴʰʫʶ ʦʯʝʨʝʜʴ ʢ ʧʝʜʠʘʪʨʫ (35%), ʪʨʫʜʥʦʩʪʠ ʚ ʧʦʣʫʯʝʥʠʠ ʢʦʥʩʫʣʴʪʘʮʠʠ ʚʨʘʯʘï

ʩʧʝʮʠʘʣʠʩʪʘ (37%), ʪʨʫʜʥʦʩʪʠ ʚ ʧʨʦʭʦʞʜʝʥʠʠ ʦʙʩʣʝʜʦʚʘʥʠʷ (20%), ʦʪʩʫʪʩʪʚʠʝ ʵʬʬʝʢʪʘ ʦʪ 

ʣʝʯʝʥʠʷ (6%).  

ʅʠʢʪʦ ʠʟ ʨʦʜʠʪʝʣʝʡ ʥʝ ʥʘʟʚʘʣ ʩʨʝʜʠ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ ʥʝʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʦʪʥʦʰʝʥʠʝ ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ ʠ ʧʣʦʭʠʝ ʩʘʥʠʪʘʨʥʦï

ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʚ ʤʝʜʠʮʠʥʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. ʋʜʝʣʴʥʳʡ ʚʝʩ ʦʪʜʝʣʴʥʳʭ ʧʨʠʯʠʥ 

ʥʝʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʢʘʯʝʩʪʚʦʤ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʚ ʜʝʪʩʢʦʤ ʧʦʣʠʢʣʠʥʠʯʝʩʢʦʤ 

ʦʪʜʝʣʝʥʠʠ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʊʘʙʣʠʮʝ 2. 
 

ʊʘʙʣʠʮʘ 2. 

ʋɼɽʃʔʅʓʁ ɺɽʉ ʆʊɼɽʃʔʅʓʍ ʇʈʀʏʀʅ ʅɽʋɼʆɺʃɽʊɺʆʈɽʅʅʆʉʊʀ ʂɸʏɽʉʊɺʆʄ 

ʄɽɼʀʎʀʅʉʂʆʁ ʇʆʄʆʑʀ ɺ ɼɽʊʉʂʆʄ ʇʆʃʀʂʃʀʅʀʏɽʉʂʆʄ ʆʊɼɽʃɽʅʀʀ (ʚ %) 

 

ʇʨʠʯʠʥʘ ʋʜʝʣʴʥʳʡ ʚʝʩ 

ʇʣʦʭʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʨʘʙʦʪʳ ʨʝʛʠʩʪʨʘʪʫʨʳ 9 

ɹʦʣʴʰʘʷ ʦʯʝʨʝʜʴ ʢ ʧʝʜʠʘʪʨʫ 35 

ʊʨʫʜʥʦʩʪʠ ʚ ʧʦʣʫʯʝʥʠʠ ʢʦʥʩʫʣʴʪʘʮʠʠ ʚʨʘʯʘïʩʧʝʮʠʘʣʠʩʪʘ 37 

ʆʪʩʫʪʩʪʚʠʝ ʵʬʬʝʢʪʘ ʦʪ ʣʝʯʝʥʠʷ 6 

ʆʪʥʦʰʝʥʠʝ ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ  0 

ʇʣʦʭʠʝ ʩʘʥʠʪʘʨʥʦïʛʠʛʠʝʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʚ ʤʝʜʠʮʠʥʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 0 

 

ʈʝʟʫʣʴʪʘʪʳ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʚʳʷʚʠʣʠ, ʯʪʦ 52% ʨʦʜʠʪʝʣʝʡ ʫʩʪʨʘʠʚʘʝʪ ʦʙʲʝʤ ʦʙʩʣʝʜʦʚʘʥʠʷ 

ʠʭ ʨʝʙʝʥʢʘ, 12% ð ʥʝ ʫʩʪʨʘʠʚʘʝʪ, ʘ 36% ʨʦʜʠʪʝʣʝʡ ʟʘʪʨʫʜʥʠʣʠʩʴ ʦʪʚʝʪʠʪʴ. ʆʙʲʝʤ ʣʝʯʝʥʠʷ 

ʨʝʙʝʥʢʘ ʫʩʪʨʘʠʚʘʣ 64% ʨʦʜʠʪʝʣʝʡ, ʥʝ ʫʩʪʨʘʠʚʘʣ ð 5%, ʟʘʪʨʫʜʥʠʣʠʩʴ ʦʪʚʝʪʠʪʴ ð 35%. 

ɺ ʭʦʜʝ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʤʝʨʳ, ʢʦʪʦʨʳʝ ʨʦʜʠʪʝʣʠ ʩʯʠʪʘʶʪ 

ʥʝʦʙʭʦʜʠʤʳʤʠ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʚ ʜʘʥʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ. ʇʦ ʤʥʝʥʠʶ ʨʦʜʠʪʝʣʝʡ, ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʫʣʫʯʰʠʪʴ ʨʘʙʦʪʫ ʧʦʣʠʢʣʠʥʠʯʝʩʢʦʛʦ 

ʦʪʜʝʣʝʥʠʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦ: ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʚʨʘʯʝʡ (59%), ʧʦʚʳʰʝʥʠʝ ʢʚʘʣʠʬʠʢʘʮʠʠ 

ʚʨʘʯʝʡ (31%), ʫʚʝʣʠʯʝʥʠʝ ʚʨʝʤʝʥʠ ʦʩʤʦʪʨʘ ʨʝʙʝʥʢʘ (35%), ʦʩʥʘʱʝʥʠʝ ʩʦʚʨʝʤʝʥʥʦʡ 

ʘʧʧʘʨʘʪʫʨʦʡ (ʋɿʀ, ʄʈʊ, ʂʊ ʠ ʜʨ.) (31%), ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʜʦʩʪʫʧʥʦʩʪʴ 

(ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʠʥʪʝʨʥʝʪïʩʘʡʪʘ, ʵʣʝʢʪʨʦʥʥʦʡ ʟʘʧʠʩʠ ʢ ʚʨʘʯʫ, SMSïʦʧʦʚʝʱʝʥʠʷ ʠ ʜʨ.) 

(43%). ʋʜʝʣʴʥʳʡ ʚʝʩ ʦʪʜʝʣʴʥʳʭ ʤʝʨ ʥʝʦʙʭʦʜʠʤʳʭ, ʧʦ ʤʥʝʥʠʶ ʨʦʜʠʪʝʣʝʡ, ʜʣʷ ʫʣʫʯʰʝʥʠʷ 

ʨʘʙʦʪʳ ʜʝʪʩʢʦʛʦ ʧʦʣʠʢʣʠʥʠʯʝʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʊʘʙʣʠʮʝ 3. 

ʆʮʝʥʢʘ ʧʨʦʙʣʝʤ, ʠʤʝʶʱʠʭʩʷ ʚ ʜʘʥʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʧʦʟʚʦʣʠʣʘ 

ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʧʦ ʤʥʝʥʠʶ 48% ʨʦʜʠʪʝʣʝʡ ʧʨʦʙʣʝʤʘ ʦʯʝʨʝʜʠ ʥʘ ʧʨʠʝʤ ʢ ʚʨʘʯʫ ʩʪʦʷʣʘ ʚ 
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ʜʝʪʩʢʦʤ ʧʦʣʠʢʣʠʥʠʯʝʩʢʦʤ ʦʪʜʝʣʝʥʠʠ ʦʩʪʨʦ, 21% ʨʦʜʠʪʝʣʝʡ ʧʦʣʘʛʘʣʠ, ʯʪʦ ʥʝ ʦʯʝʥʴ ʦʩʪʨʦ, 

19% ʩʯʠʪʘʣʠ, ʯʪʦ ʧʨʦʙʣʝʤ ʩ ʦʯʝʨʝʜʴʶ ʥʝʪ, ʘ 12% ʨʝʩʧʦʥʜʝʥʪʦʚ ʟʘʪʨʫʜʥʠʣʠʩʴ ʦʪʚʝʪʠʪʴ. ɼʣʷ 

30% ʨʦʜʠʪʝʣʝʡ ʧʨʦʙʣʝʤʘ ʧʨʠ ʚʳʟʦʚʝ ʚʨʘʯʘ ʥʘ ʜʦʤ ʩʪʦʷʣʘ ʦʩʪʨʦ, ʜʣʷ 15% ð ʥʝ ʦʯʝʥʴ ʦʩʪʨʦ, 

ʧʨʦʙʣʝʤ ʩ ʚʳʟʦʚʦʤ ʥʘ ʜʦʤ ʥʝ ʙʳʣʦ ʫ 30%, ʟʘʪʨʫʜʥʠʣʠʩʴ ʦʪʚʝʪʠʪʴ ð 25%. ʅʠʢʪʦ ʠʟ 

ʫʯʘʩʪʚʦʚʘʚʰʠʭ ʚ ʘʥʢʝʪʠʨʦʚʘʥʠʠ ʨʦʜʠʪʝʣʝʡ ʥʝ ʩʯʠʪʘʣ, ʯʪʦ ʧʨʦʙʣʝʤʘ ʥʝʚʥʠʤʘʪʝʣʴʥʦʩʪʠ ʠ 

ʛʨʫʙʦʩʪʠ ʚʨʘʯʝʡ ʩʪʦʷʣʘ ʦʩʪʨʦ, ʧʦʣʘʛʘʣʠ, ʯʪʦ ʥʝ ʦʯʝʥʴ ʦʩʪʨʦ 11%, ʥʝ ʚʠʜʝʣʠ ʚ ʵʪʦʤ ʧʨʦʙʣʝʤʳ 

ð 84%, ʟʘʪʨʫʜʥʠʣʠʩʴ ʦʪʚʝʪʠʪʴ ð 4%. ʊʘʢʞʝ ʥʠʢʪʦ ʠʟ ʨʦʜʠʪʝʣʝʡ ʥʝ ʩʯʠʪʘʣ, ʯʪʦ ʦʩʪʨʦ ʩʪʦʷʣʘ 

ʧʨʦʙʣʝʤʘ ʥʝʚʥʠʤʘʪʝʣʴʥʦʩʪʠ ʠ ʛʨʫʙʦʩʪʠ ʤʝʜʠʮʠʥʩʢʠʭ ʩʝʩʪʝʨ, ʥʝ ʦʯʝʥʴ ʦʩʪʨʦ ʵʪʘ ʧʨʦʙʣʝʤʘ 

ʩʪʦʷʣʘ ʧʦ ʤʥʝʥʠʶ 8% ʨʝʩʧʦʥʜʝʥʪʦʚ, ʩʯʠʪʘʣʠ, ʯʪʦ ʪʘʢʦʡ ʧʨʦʙʣʝʤʳ ʥʝʪ 86%, ʘ 6% ʨʦʜʠʪʝʣʝʡ 

ʟʘʪʨʫʜʥʠʣʠʩʴ ʦʪʚʝʪʠʪʴ.  
 

ʊʘʙʣʠʮʘ 3. 

ʋɼɽʃʔʅʓʁ ɺɽʉ ʆʊɼɽʃʔʅʓʍ ʄɽʈ ʅɽʆɹʍʆɼʀʄʓʍ ʇʆ ʄʅɽʅʀʖ ʈʆɼʀʊɽʃɽʁ ɼʃʗ 

ʋʃʋʏʐɽʅʀʗ ʈɸɹʆʊʓ ɼɽʊʉʂʆɻʆ ʇʆʃʀʂʃʀʅʀʏɽʉʂʆɻʆ ʆʊɼɽʃɽʅʀʗ (ʚ %) 

 

ʇʨʝʜʣʦʞʝʥʥʳʝ ʤʝʨʳ ʋʜʝʣʴʥʳʡ ʚʝʩ 

ʋʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʦ ʚʨʘʯʝʡ 59 

ʇʦʚʳʰʝʥʠʝ ʢʚʘʣʠʬʠʢʘʮʠʶ ʚʨʘʯʝʡ 31 

ʋʚʝʣʠʯʝʥʠʝ ʚʨʝʤʝʥʠ ʦʩʤʦʪʨʘ ʨʝʙʝʥʢʘ 35 

ʆʩʥʘʱʝʥʠʝ ʩʦʚʨʝʤʝʥʥʦʡ ʘʧʧʘʨʘʪʫʨʦʡ (ʋɿʀ, ʕʂɻ ʠ ʜʨ.) 31 

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʜʦʩʪʫʧʥʦʩʪʴ (ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʠʥʪʝʨʥʝʪïʩʘʡʪʘ, 

ʵʣʝʢʪʨʦʥʥʦʡ ʟʘʧʠʩʠ ʢ ʚʨʘʯʫ, SMSïʦʧʦʚʝʱʝʥʠʷ ʠ ʜʨ.) 

43 

 

ʇʨʦʙʣʝʤʳ ʚʳʤʦʛʘʪʝʣʴʩʪʚʘ ʜʝʥʝʛ, ʧʦʜʘʨʢʦʚ ʥʝ ʚʠʜʝʣʠ 68% ʨʝʩʧʦʥʜʝʥʪʦʚ, ʘ 32% 

ʟʘʪʨʫʜʥʠʣʠʩʴ ʦʪʚʝʪʠʪʴ ʥʘ ʵʪʦʪ ʚʦʧʨʦʩ. ʆʪʩʫʪʩʪʚʠʝ ʚ ʘʧʪʝʢʘʭ, ʚʳʧʠʩʘʥʥʳʭ ʚʨʘʯʦʤ ʣʝʢʘʨʩʪʚ 

ʙʳʣʦ ʦʩʪʨʦʡ ʧʨʦʙʣʝʤʦʡ ʪʦʣʴʢʦ ʜʣʷ 2% ʨʦʜʠʪʝʣʝʡ, ʥʝ ʦʯʝʥʴ ʦʩʪʨʦʡ ð ʜʣʷ 4%, ʥʝ ʙʳʣʦ 

ʧʨʦʙʣʝʤ ʩ ʣʝʢʘʨʩʪʚʘʤʠ ʫ 92%, ʘ 2% ð ʟʘʪʨʫʜʥʠʣʠʩʴ ʦʪʚʝʪʠʪʴ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʨʝʩʧʦʥʜʝʥʪʦʚ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʪʥʦʰʝʥʠʷ ʢ ʥʝʢʦʪʦʨʳʤ ʧʨʦʙʣʝʤʘʤ ʚ ʨʘʙʦʪʝ ʜʝʪʩʢʦʛʦ ʧʦʣʠʢʣʠʥʠʯʝʩʢʦʛʦ 

ʦʪʜʝʣʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʊʘʙʣʠʮʝ 4. 
 

ʊʘʙʣʠʮʘ 4. 

ʈɸʉʇʈɽɼɽʃɽʅʀɽ ʈʆɼʀʊɽʃɽʁ ɺ ɿɸɺʀʉʀʄʆʉʊʀ ʆʊ ʆʊʅʆʐɽʅʀʗ ʂ ʅɽʂʆʊʆʈʓʄ 

ʇʈʆɹʃɽʄɸʄ ɺ ʈɸɹʆʊɽ ɼɽʊʉʂʆɻʆ ʇʆʃʀʂʃʀʅʀʏɽʉʂʆɻʆ ʆʊɼɽʃɽʅʀʗ (ʚ %) 

 

ʇʨʦʙʣʝʤʳ 

ʆʯʝʥʴ 

ʦʩʪʨʦ 

ʅʝ 

ʦʯʝʥʴ 

ʦʩʪʨʦ 

ʇʨʦʙʣʝʤʳ 

ʥʝʪ 

ɿʘʪʨʫʜʥʠʣʠʩʴ 

ʦʪʚʝʪʠʪʴ 

ʀʪʦʛʦ 

ʆʯʝʨʝʜʠ ʥʘ ʧʨʠʝʤ ʢ ʚʨʘʯʫ 48 21 19 12 100 

ʊʨʫʜʥʦʩʪʠ ʧʨʠ ʚʳʟʦʚʝ ʚʨʘʯʘ ʥʘ ʜʦʤ 30 15 30 25 100 

ʅʝʚʥʠʤʘʪʝʣʴʥʦʩʪʴ, ʛʨʫʙʦʩʪʴ ʚʨʘʯʝʡ 0 11 84 4 100 

ʅʝʚʥʠʤʘʪʝʣʴʥʦʩʪʴ, ʛʨʫʙʦʩʪʴ ʩʨʝʜʥʝʛʦ 

ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ 

0 8 86 6 100 

ɺʳʤʦʛʘʪʝʣʴʩʪʚʦ ʜʝʥʝʛ, ʧʦʜʘʨʢʦʚ 0 0 68 32 100 

ʆʪʩʫʪʩʪʚʠʝ ʚ ʘʧʪʝʢʘʭ,  

ʚʳʧʠʩʘʥʥʳʭ ʚʨʘʯʦʤ ʣʝʢʘʨʩʪʚ 

2 4 92 2 100 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʩʨʝʜʥʝʤ ʨʦʜʠʪʝʣʠ ʦʮʝʥʠʚʘʶʪ ʢʘʯʝʩʪʚʦ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʜʝʪʷʤ ʥʘ 

4,1Ñ0,08 ʙʘʣʣʦʚ. ʇʨʠ ʦʮʝʥʢʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʝʪʩʢʦʛʦ ʧʦʣʠʢʣʠʥʠʯʝʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ 65% 

ʨʦʜʠʪʝʣʝʡ ʫʜʦʚʣʝʪʚʦʨʝʥʳ ʢʘʯʝʩʪʚʦʤ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ, 29% ʨʦʜʠʪʝʣʝʡ ʠʤ ʥʝ ʩʦʚʩʝʤ 

ʫʜʦʚʣʝʪʚʦʨʝʥʳ ʠ ʪʦʣʴʢʦ 2% ʩʦʚʩʝʤ ʥʝ ʫʜʦʚʣʝʪʚʦʨʝʥʳ. ʆʩʥʦʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ 
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ʥʝʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʨʦʜʠʪʝʣʝʡ ʷʚʣʷʶʪʩʷ ʙʦʣʴʰʠʝ ʦʯʝʨʝʜʠ ʥʘ ʧʨʠʝʤ ʢ ʚʨʘʯʘʤ, ʘ ʪʘʢʞʝ 

ʪʨʫʜʥʦʩʪʠ ʧʨʠ ʚʳʟʦʚʝ ʚʨʘʯʝʡ ʥʘ ʜʦʤ. 
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ɸʥʥʦʪʘʮʠʷ. ʈʝʘʣʠʟʘʮʠʷ ʧʨʠʥʮʠʧʘ ʜʦʩʪʫʧʥʦʩʪʠ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʰʠʨʦʢʦʡ ʩʝʪʴʶ 

ʤʝʜʠʮʠʥʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʦʢʘʟʳʚʘʶʱʠʭ ʤʝʜʠʢʦïʩʘʥʠʪʘʨʥʫʶ ʧʦʤʦʱʴ, ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʇʨʦʙʣʝʤʘ ʜʦʩʪʫʧʥʦʩʪʠ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʦʩʦʙʝʥʥʦ 

ʦʩʪʨʦ ʩʪʦʠʪ ʚ ʩʠʩʪʝʤʝ ʤʝʜʠʮʠʥʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʥʘʩʝʣʝʥʠʷ, ʧʨʦʞʠʚʘʶʱʝʛʦ ʚ ʩʝʣʴʩʢʦʡ 

ʤʝʩʪʥʦʩʪʠ. ʉ ʮʝʣʴʶ ʦʮʝʥʢʠ ʜʦʩʪʫʧʥʦʩʪʠ ʘʤʙʫʣʘʪʦʨʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʜʝʪʷʤ, 

ʧʨʦʞʠʚʘʶʱʠʤ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ, ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʘʥʦʥʠʤʥʦʝ ʘʥʢʝʪʠʨʦʚʘʥʠʝ 

100 ʨʦʜʠʪʝʣʝʡ ʧʘʮʠʝʥʪʦʚ ʜʝʪʩʢʦʛʦ ʧʦʣʠʢʣʠʥʠʯʝʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʚ ʅʦʚʦʜʝʚʷʪʢʠʥʦ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʦʢʦʣʦ 60% ʫʯʘʩʪʚʦʚʘʚʰʠʭ ʚ ʘʥʢʝʪʠʨʦʚʘʥʠʠ ʨʦʜʠʪʝʣʝʡ 

ʦʧʣʘʯʠʚʘʣʠ ʤʝʜʠʮʠʥʩʢʠʝ ʫʩʣʫʛʠ ʚ ʜʨʫʛʠʭ ʤʝʜʠʮʠʥʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʷʭ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ 

ʩʣʫʯʘʝʚ ʨʦʜʠʪʝʣʠ ʦʧʣʘʯʠʚʘʣʠ ʢʦʥʩʫʣʴʪʘʮʠʶ ʚʨʘʯʘ ʩʧʝʮʠʘʣʠʩʪʘ ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʚʠʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ (ʋɿʀ, ʕʂɻ, ʨʝʥʪʛʝʥʦʛʨʘʬʠʷ, ʄʈʊ ʠ ʜʨ.). ʆʩʥʦʚʥʳʤʠ ʧʨʠʯʠʥʘʭ ʦʙʨʘʱʝʥʠʷ ʟʘ 

ʤʝʜʠʮʠʥʩʢʠʤʠ ʫʩʣʫʛʘʤʠ ʚ ʜʨʫʛʠʝ ʤʝʜʠʮʠʥʩʢʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʚʤʝʩʪʦ ʜʘʥʥʦʛʦ ʜʝʪʩʢʦʛʦ 

ʧʦʣʠʢʣʠʥʠʯʝʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʷʚʣʷʶʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʦʯʝʨʝʜʝʡ, ʙʣʠʟʦʩʪʴ ʢ ʜʦʤʫ, ʫʜʦʙʥʳʡ 

ʛʨʘʬʠʢ ʧʨʠʝʤʘ ʠ ʥʘʣʠʯʠʝ ʚ ʥʠʭ ʚʨʘʯʝʡ ʫʟʢʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʩ ʚʳʩʦʢʦʡ ʢʚʘʣʠʬʠʢʘʮʠʝʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʮʝʥʢʘ ʜʦʩʪʫʧʥʦʩʪʠ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʠʤʝʝʪʩʷ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʧʦʚʳʰʝʥʠʠ ʜʦʩʪʫʧʥʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʤʝʜʠʮʠʥʩʢʠʭ ʫʩʣʫʛ ʧʨʠ ʦʢʘʟʘʥʠʠ 

ʧʝʨʚʠʯʥʦʡ ʤʝʜʠʢʦïʩʘʥʠʪʘʨʥʦʡ ʧʦʤʦʱʠ ʜʝʪʩʢʦʤʫ ʥʘʩʝʣʝʥʠʶ. 

 

Abstract. The implementation of the principle of accessibility is provided by a wide network 

of medical organizations that provide health care, operating on the territory of the Russian 

Federation. The problem of access to health care is especially acute in the system of medical care 

for the population living in rural areas. In order to assess the accessibility of outpatient medical care 

to children living in rural areas, an anonymous survey of 100 parents of patients from the childrenôs 

polyclinic department in Novodevatkino was conducted. The study showed that about 60% of the 

parents involved in the survey paid for medical services in other medical organizations. In most 

cases, parents paid for the consultation of a specialist doctor and instrumental types of studies 

(ultrasound, ECG, radiography, MRI, etc.). The main reasons for applying for medical services to 
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other medical organizations instead of this childrenôs polyclinic department are lack of queues, 

proximity to the home, a convenient schedule for admission and the presence in them of doctors of 

narrow specialities with high qualifications. Thus, an assessment of the availability of health care 

has shown that there is a need to increase the availability of individual health services in the 

provision of primary health care to children. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʘʡʦʥʥʘʷ ʙʦʣʴʥʠʮʘ, ʜʝʪʩʢʦʝ ʦʪʜʝʣʝʥʠʝ, ʘʤʙʫʣʘʪʦʨʥʘʷ ʧʦʤʦʱʴ, 

ʜʦʩʪʫʧʥʦʩʪʴ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ. 

  

Keywords: district hospital, childrenôs department, outpatient care, access to medical care. 

 

ɺʚʝʜʝʥʠʝ 

ʂʦʥʩʪʠʪʫʮʠʦʥʥʳʤ ʧʨʘʚʦʤ ʢʘʞʜʦʛʦ ʛʨʘʞʜʘʥʠʥʘ ʩʪʨʘʥʳ ʷʚʣʷʝʪʩʷ ʧʨʘʚʦ ʥʘ ʤʝʜʠʮʠʥʩʢʫʶ 

ʧʦʤʦʱʴ [4]. ʇʝʨʚʠʯʥʘʷ ʤʝʜʠʢʦïʩʘʥʠʪʘʨʥʘʷ ʧʦʤʦʱʴ ʦʢʘʟʳʚʘʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʧʦʨʷʜʢʘʤʠ ʦʢʘʟʘʥʠʷ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʠ ʩʪʘʥʜʘʨʪʘʤʠ 

ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ [8]. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʌʝʜʝʨʘʣʴʥʳʤ ʟʘʢʦʥʦʤ ʦʪ 21.11.2011 ˉ323-ʌɿ çʆʙ ʦʩʥʦʚʘʭ ʦʭʨʘʥʳ 

ʟʜʦʨʦʚʴʷ ʛʨʘʞʜʘʥ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè (ʩʪ. 33) ʧʝʨʚʠʯʥʘʷ ʤʝʜʠʢʦïʩʘʥʠʪʘʨʥʘʷ ʧʦʤʦʱʴ 

ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʩʠʩʪʝʤʳ ʦʢʘʟʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ 

ʧʨʦʬʠʣʘʢʪʠʢʝ, ʜʠʘʛʥʦʩʪʠʢʝ, ʣʝʯʝʥʠʶ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʩʦʩʪʦʷʥʠʡ, ʤʝʜʠʮʠʥʩʢʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ, 

ʥʘʙʣʶʜʝʥʠʶ ʟʘ ʪʝʯʝʥʠʝʤ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʬʦʨʤʠʨʦʚʘʥʠʶ ʟʜʦʨʦʚʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ ʠ 

ʩʘʥʠʪʘʨʥʦïʛʠʛʠʝʥʠʯʝʩʢʦʤʫ ʧʨʦʩʚʝʱʝʥʠʶ ʥʘʩʝʣʝʥʠʷ. ʆʢʘʟʘʥʠʝ ʧʝʨʚʠʯʥʦʡ ʤʝʜʠʢʦï

ʩʘʥʠʪʘʨʥʦʡ ʧʦʤʦʱʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʤʝʜʠʮʠʥʩʢʠʭ ʠ ʠʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ, 

ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʠ ʯʘʩʪʥʦʡ ʩʠʩʪʝʤ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʷʤʠ, ʠʤʝʶʱʠʤʠ ʣʠʮʝʥʟʠʶ ʥʘ ʤʝʜʠʮʠʥʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ [10]. 

ʆʩʥʦʚʥʳʤʠ ʧʨʠʥʮʠʧʘʤʠ ʦʢʘʟʘʥʠʷ ʧʝʨʚʠʯʥʦʡ ʤʝʜʠʢʦïʩʘʥʠʪʘʨʥʦʡ ʧʦʤʦʱʠ ʷʚʣʷʶʪʩʷ:  

ïʫʯʘʩʪʢʦʚʦʩʪʴ;  

ïʜʦʩʪʫʧʥʦʩʪʴ;  

ïʧʨʦʬʠʣʘʢʪʠʯʝʩʢʘʷ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ; 

ïʧʨʝʝʤʩʪʚʝʥʥʦʩʪʴ ʠ ʵʪʘʧʥʦʩʪʴ ʣʝʯʝʥʠʷ [7, 14]. 

ʈʝʘʣʠʟʘʮʠʷ ʧʨʠʥʮʠʧʘ ʜʦʩʪʫʧʥʦʩʪʠ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʰʠʨʦʢʦʡ ʩʝʪʴʶ ʤʝʜʠʮʠʥʩʢʠʭ 

ʦʨʛʘʥʠʟʘʮʠʡ, ʦʢʘʟʳʚʘʶʱʠʭ ʤʝʜʠʢʦïʩʘʥʠʪʘʨʥʫʶ ʧʦʤʦʱʴ, ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʃʶʙʦʡ ʞʠʪʝʣʴ ʩʪʨʘʥʳ ʥʝ ʜʦʣʞʝʥ ʠʤʝʪʴ ʧʨʝʧʷʪʩʪʚʠʡ ʜʣʷ ʦʙʨʘʱʝʥʠʷ 

ʚ ʤʝʜʠʮʠʥʩʢʫʶ ʦʨʛʘʥʠʟʘʮʠʶ ʢʘʢ ʧʦ ʤʝʩʪʫ ʞʠʪʝʣʴʩʪʚʘ, ʪʘʢ ʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ, ʛʜʝ ʦʥ ʥʘʭʦʜʠʪʩʷ 

ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ [3]. ɼʦʩʪʫʧʥʦʩʪʴ ʤʝʜʠʢʦïʩʘʥʠʪʘʨʥʦʡ ʧʦʤʦʱʠ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʠ ʝʝ 

ʙʝʩʧʣʘʪʥʦʩʪʴʶ ʚ ʨʘʤʢʘʭ ʇʨʦʛʨʘʤʤʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʛʘʨʘʥʪʠʡ ʦʢʘʟʘʥʠʷ ʛʨʘʞʜʘʥʘʤ 

ʙʝʩʧʣʘʪʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ [6].  

ʇʨʦʙʣʝʤʘ ʜʦʩʪʫʧʥʦʩʪʠ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʦʩʦʙʝʥʥʦ ʦʩʪʨʦ ʩʪʦʠʪ ʚ ʩʠʩʪʝʤʝ 

ʤʝʜʠʮʠʥʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʥʘʩʝʣʝʥʠʷ, ʧʨʦʞʠʚʘʶʱʝʛʦ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ. ʆʩʦʙʝʥʥʦʩʪʠ 

ʫʩʣʦʚʠʡ ʠ ʦʙʨʘʟʘ ʞʠʟʥʠ ʩʝʣʴʩʢʠʭ ʞʠʪʝʣʝʡ, ʪʨʘʥʩʧʦʨʪʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʠ ʥʠʟʢʘʷ ʧʣʦʪʥʦʩʪʴ 

ʥʘʩʝʣʝʥʠʷ ʥʘʢʣʘʜʳʚʘʶʪ ʦʪʧʝʯʘʪʦʢ ʥʘ ʚʩʶ ʩʠʩʪʝʤʫ ʦʨʛʘʥʠʟʘʮʠʠ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ [5]. 

ʕʪʦ ʢʘʩʘʝʪʩʷ ʪʠʧʘ, ʤʦʱʥʦʩʪʠ, ʜʠʩʣʦʢʘʮʠʠ ʦʨʛʘʥʠʟʘʮʠʡ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʠʭ 

ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʤʠ ʤʝʜʠʮʠʥʩʢʠʤʠ ʢʘʜʨʘʤʠ, ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʣʫʯʝʥʠʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ 

ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ [2]. ʆʙʝʩʧʝʯʝʥʠʝ ʜʦʩʪʫʧʥʦʩʪʠ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ 

ʜʦʣʞʥʦ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʦʣʫʯʝʥʠʶ ʛʨʘʞʜʘʥʘʤʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʢʘʯʝʩʪʚʝʥʥʦʡ 

ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ [11ï13]. 
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ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʅʘʩʪʦʷʱʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʙʶʜʞʝʪʥʦʤ ʫʯʨʝʞʜʝʥʠʠ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ çʊʦʢʩʦʚʩʢʘʷ ʨʘʡʦʥʥʘʷ ʙʦʣʴʥʠʮʘè (ɻɹʋɿ ʃʆ 

çʊʦʢʩʦʚʩʢʘʷ ʈɹè), ʚ ʢʦʪʦʨʦʤ ʧʘʮʠʝʥʪʳ ʧʦʣʫʯʘʶʪ ʤʝʜʠʮʠʥʩʢʫʶ ʧʦʤʦʱʴ ʙʝʩʧʣʘʪʥʦ ʧʦ 

çʇʨʦʛʨʘʤʤʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʛʘʨʘʥʪʠʡ ʙʝʩʧʣʘʪʥʦʛʦ ʦʢʘʟʘʥʠʷ ʛʨʘʞʜʘʥʘʤ ʤʝʜʠʮʠʥʩʢʦʡ 

ʧʦʤʦʱʠè ʚ ʨʘʤʢʘʭ ʙʘʟʦʚʦʡ ʧʨʦʛʨʘʤʤʳ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ. ʇʝʨʚʠʯʥʘʷ 

ʤʝʜʠʢʦïʩʘʥʠʪʘʨʥʘʷ ʧʦʤʦʱʴ ʜʝʪʩʢʦʤʫ ʥʘʩʝʣʝʥʠʶ ʦʢʘʟʳʚʘʝʪʩʷ ʚ ʜʝʪʩʢʠʭ ʦʪʜʝʣʝʥʠʷʭ 

ʧʦʣʠʢʣʠʥʠʢ, ʚ ʜʝʪʩʢʠʭ ʢʦʥʩʫʣʴʪʘʮʠʷʭ ʠ ʚ ʘʤʙʫʣʘʪʦʨʠʷʭ. 

ʏʠʩʣʝʥʥʦʩʪʴ ʧʨʠʢʨʝʧʣʝʥʥʦʛʦ ʜʝʪʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʢ çʊʦʢʩʦʚʩʢʘʷ ʈɹè ʚ 2015 ʛ. ʙʳʣʘ 

14105 ʯʝʣ.; ʚ 2016 ʛ. ð 20056, ʚ 2017 ʛ. ð 16278. ɼʝʪʩʢʦʝ ʥʘʩʝʣʝʥʠʝ 0ï14 ʣʝʪ ʚ 2015 ʛ. 

ʩʦʩʪʘʚʠʣʦ 10767 ʯʝʣ., ʧʦʜʨʦʩʪʢʠ 15ï17 ʣʝʪ ð 3338 ʯʝʣ.; ʚ 2016 ʛ. ʜʝʪʠ 0ï14 ʣʝʪ ð 14901, 

ʧʦʜʨʦʩʪʢʠ 15ï17 ʣʝʪ ð 5155; ʚ 2015 ʛ. ð 13464, ʧʦʜʨʦʩʪʢʠ ð 2815. 

ɼʣʷ ʦʮʝʥʢʠ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʨʦʜʠʪʝʣʝʡ ʜʦʩʪʫʧʥʦʩʪʴʶ ʘʤʙʫʣʘʪʦʨʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ 

ʧʦʤʦʱʠ, ʦʢʘʟʳʚʘʝʤʦʡ ʜʝʪʷʤ, ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʘʥʥʳʝ ʧʦʣʫʯʝʥʥʳʝ ʧʫʪʝʤ ʘʥʦʥʠʤʥʦʛʦ 

ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʨʦʜʠʪʝʣʝʡ ʧʦʩʨʝʜʩʪʚʦʤ çɸʥʢʝʪʳ ʧʘʮʠʝʥʪʘ ʜʝʪʩʢʦʡ ʧʦʣʠʢʣʠʥʠʢʠè.  

ɼʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʙʳʣ ʧʨʠʤʝʥʝʥ ʤʝʪʦʜ ʩʣʫʯʘʡʥʦʡ 

ʚʳʙʦʨʢʠ ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʙʳʣʘ ʩʬʦʨʤʠʨʦʚʘʥʘ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʘʷ ʚʳʙʦʨʢʘ. ɺ 

ʘʥʢʝʪʠʨʦʚʘʥʠʠ ʫʯʘʩʪʚʦʚʘʣʠ ʨʦʜʠʪʝʣʠ, ʜʝʪʠ ʢʦʪʦʨʳʭ ʙʳʣʠ ʧʨʠʢʨʝʧʣʝʥʳ ʠ ʦʙʩʣʫʞʠʚʘʣʠʩʴ ʚ 

ʜʝʪʩʢʦʤ ʧʦʣʠʢʣʠʥʠʯʝʩʢʦʤ ʦʪʜʝʣʝʥʠʠ ʧʦʣʠʢʣʠʥʠʢʠ ʅʦʚʦʜʝʚʷʪʢʠʥʦ. ɸʥʢʝʪʠʨʦʚʘʥʠʝ ʥʦʩʠʣʦ 

ʜʦʙʨʦʚʦʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʙʳʣʦ ʘʥʦʥʠʤʥʳʤ. ɹr ʣʦ ʧʦʣʫʯʝʥʦ 100 ʘʥʢʝʪ ʨʦʜʠʪʝʣʝʡ. 

ɼʦʚʝʨʠʪʝʣʴʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ð 2 (ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʝʨʦʷʪʥʦʩʪʠ 0,954).  

ʈʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʴ ʜʘʥʥʦʡ ʚʳʙʦʨʢʠ ʙʳʣʘ ʧʨʦʚʝʨʝʥʘ ʧʦ ʤʝʪʦʜʠʢʝ ʧʨʦʬʝʩʩʦʨʘ ɸ. ʄ. 

ʄʝʨʢʦʚʘ. ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʚʳʙʦʨʢʠ ð ʜʦʢʘʟʘʥʘ, ʦʰʠʙʢʘ ð ʤʝʥʝʝ 3%. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʆʮʝʥʢʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʩʧʦʥʜʝʥʪʦʚ ʧʦ ʚʦʟʨʘʩʪʫ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʙʳʣʠ ʚ 

ʚʦʟʨʘʩʪʝ 30ï39 ʣʝʪ (49%), 29% ʨʦʜʠʪʝʣʝʡ (ʟʘʢʦʥʥʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ) ʙʳʣʠ ʚ ʚʦʟʨʘʩʪʝ ʜʦ 30 

ʣʝʪ, 18% ð ʚ ʚʦʟʨʘʩʪʝ 40ï49 ʣʝʪ, ʘ 4% ð ʚ ʚʦʟʨʘʩʪʝ ʩʪʘʨʰʝ 50 ʣʝʪ. ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ 

ʨʝʩʧʦʥʜʝʥʪʦʚ ʩʦʩʪʘʚʠʣ 33,5Ñ0,09 ʣʝʪ. ʉʨʝʜʠ ʫʯʘʩʪʚʦʚʘʚʰʠʭ ʚ ʘʥʢʝʪʠʨʦʚʘʥʠʠ ʨʦʜʠʪʝʣʝʡ 25% 

ʨʝʩʧʦʥʜʝʥʪʦʚ ʙʳʣʦ ʤʫʞʩʢʦʛʦ ʧʦʣʘ, ʘ 75% ð ʞʝʥʩʢʦʛʦ. 

ʀʟʫʯʝʥʠʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʘʮʠʝʥʪʦʚ ʧʦ ʤʝʩʪʫ ʞʠʪʝʣʴʩʪʚʘ ʧʦʢʘʟʘʣʦ, ʯʪʦ 11% ʙʳʣʠ 

ʞʠʪʝʣʷʤʠ ʛ. ʉʘʥʢʪïʇʝʪʝʨʙʫʨʛʘ, 87% ð ʞʠʪʝʣʷʤʠ ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ, 2% ð ʧʨʠʝʟʞʠʤʠ 

ʠʟ ʜʨʫʛʠʭ ʨʝʛʠʦʥʦʚ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʘʮʠʝʥʪʦʚ ʧʦ ʤʝʩʪʫ ʞʠʪʝʣʴʩʪʚʘ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ 

ʈʠʩʫʥʢʝ 1. 

 

 

 
 

ʈʠʩʫʥʦʢ 1. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʘʮʠʝʥʪʦʚ ʧʦ ʤʝʩʪʫ ʞʠʪʝʣʴʩʪʚʘ (ʚ %). 

 

11% 

87% 

2% 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ 

ʃʝʥʠʥʛʨʘʜʩʢʘʷ ʦʙʣʘʩʪʴ 

ɼʨʫʛʠʝ ʨʝʛʠʦʥʳ 
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ʇʨʠ ʦʮʝʥʢʝ ʜʦʩʪʫʧʥʦʩʪʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʚʠʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʋɿʀ, ʨʝʥʪʛʝʥʦʛʨʘʬʠʷ, 

ʕʂɻ ʠ ʜʨ.) ʚ ʜʘʥʥʦʤ ʜʝʪʩʢʦʤ ʧʦʣʠʢʣʠʥʠʯʝʩʢʦʤ ʦʪʜʝʣʝʥʠʠ, ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 32% 

ʨʦʜʠʪʝʣʝʡ ʩʯʠʪʘʣʠ, ʯʪʦ ʧʦʣʫʯʠʪʴ ʥʘʧʨʘʚʣʝʥʠʝ ʠʥʦʛʜʘ ʙʳʚʘʝʪ ʪʨʫʜʥʦ, 30% ð ʯʪʦ ʪʨʫʜʥʦ 

ʚʩʝʛʜʘ, 18% ð ʯʪʦ ʣʝʛʢʦ, 2% ð ʯʪʦ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ, ʘ 18% ʨʦʜʠʪʝʣʝʡ ʟʘʪʨʫʜʥʠʣʠʩʴ 

ʦʪʚʝʪʠʪʴ, ʧʦʩʢʦʣʴʢʫ ʫ ʥʠʭ ʥʝ ʙʳʣʦ ʚ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦʩʪʠ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʨʦʜʠʪʝʣʝʡ ʧʦ 

ʦʮʝʥʢʝ ʜʦʩʪʫʧʥʦʩʪʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʚʠʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʨʘʬʠʯʝʩʢʠ ʠʟʦʙʨʘʞʝʥʦ ʥʘ 

ʈʠʩʫʥʢʝ 2. 

 

 
 

ʈʠʩʫʥʦʢ 2. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʨʦʜʠʪʝʣʝʡ ʧʦ ʦʮʝʥʢʝ ʜʦʩʪʫʧʥʦʩʪʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʚʠʜʦʚ 

ʠʩʩʣʝʜʦʚʘʥʠʷ (ʚ %). 

 

ʀʟ ʚʩʝʭ ʨʝʩʧʦʥʜʝʥʪʦʚ ʧʦʣʫʯʘʣʠ ʥʘʧʨʘʚʣʝʥʠʷ ʥʘ ʩʜʘʯʫ ʘʥʘʣʠʟʘ ʢʨʦʚʠ 87% ʨʦʜʠʪʝʣʝʡ, 

ʘʥʘʣʠʟʘ ʤʦʯʠ ð 83%, ʋɿʀ ð 36%, ʨʝʥʪʛʝʥʦʛʨʘʬʠʶ ð 38%, ʕʂɻ ð 36%, ʂʊ ð 4%, ʄʈʊ ð 

2%. 

ʆʮʝʥʢʘ ʢʦʣʠʯʝʩʪʚʘ ʚʨʝʤʝʥʠ ʚ ʜʥʷʭ, ʢʦʪʦʨʦʝ ʧʨʦʭʦʜʠʣʦ ʦʪ ʤʦʤʝʥʪʘ ʥʘʟʥʘʯʝʥʠʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʨʘʯʦʤ ʜʦ ʤʦʤʝʥʪʘ ʝʛʦ ʧʨʦʚʝʜʝʥʠʷ (ʚ ʩʨʝʜʥʝʤ) ʧʦʢʘʟʘʣʦ, ʯʪʦ ʚ ʩʨʝʜʥʝʤ ʩʜʘʯʫ 

ʘʥʘʣʠʟʦʚ ʢʨʦʚʠ ʧʨʠʭʦʜʠʣʦʩʴ ʞʜʘʪʴ 2,9Ñ0,1 ʜʥʝʡ, ʘʥʘʣʠʟʦʚ ʤʦʯʠ ð 2,3Ñ0,1 ʜʥʝʡ, ʋɿʀ ð

33,8Ñ0,1 ʜʥʝʡ, ʨʝʥʪʛʝʥʦʛʨʘʬʠʶ ð 6,7Ñ0,09 ʜʥʝʡ, ʕʂɻ ð 7,1Ñ0,1 ʜʥʝʡ, ʂʊ ð 45 ʜʥʝʡ, ʄʈʊ 

ð 60 ʜʥʝʡ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʨʦʜʠʪʝʣʝʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ ʦʞʠʜʘʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʥʘʟʥʘʯʝʥʥʦʛʦ ʚʨʘʯʦʤ ʚ ʊʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1. 

ʈɸʉʇʈɽɼɽʃɽʅʀɽ ʈʆɼʀʊɽʃɽʁ ɺ ɿɸɺʀʉʀʄʆʉʊʀ  

ʆʊ ɺʈɽʄɽʅʀ ʆɾʀɼɸʅʀʗ ʀʉʉʃɽɼʆɺɸʅʀʗ, ʅɸɿʅɸʏɽʅʅʆɻʆ ɺʈɸʏʆʄ (ʚ %) 

 

ʉʨʦʢ ɸʥʘʣʠʟ ʢʨʦʚʠ ɸʥʘʣʠʟ ʤʦʯʠ ʈʝʥʪʛʝʥ ʕʂɻ 

1 ʜʝʥʴ 14,1 33 22,2 36,4 

2 ʜʥʷ 23,8 28 34,8 22,7 

3 ʜʥʷ 47,7 35 ð 18,2 

4 ʜʥʷ 5,3 3 ð 4,5 

5 ʜʥʝʡ 3,8 1 ð ð 

6 ʜʥʝʡ ð ð ð ð 

7 ʠ ʙʦʣʝʝ ʜʥʝʡ 5,4 ð 43,0 18,2 

ʀʪʦʛʦ 100 100 100 100 

 

 

 

32% 
30% 

18% 

2% 

18% 

ʀʥʦʛʜʘ ʪʨʫʜʥʦ ʊʨʫʜʥʦ ʚʩʝʛʜʘ ʃʝʛʢʦ ʇʨʘʢʪʠʯʝʩʢʠ 

ʥʝʚʦʟʤʦʞʥʦ 

ʅʝ ʙʳʣʦ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ 
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ʅʘ ʚʦʧʨʦʩ çʛʜʝ ʯʘʱʝ ʚʩʝʛʦ ʣʝʯʠʪʩʷ ʚʘʰ ʨʝʙʝʥʦʢ?è 65% ʨʦʜʠʪʝʣʝʡ ʦʪʚʝʪʠʣʠ ð çʚ 

ʧʦʣʠʢʣʠʥʠʢʝ, ʧʦ ʤʝʩʪʫ ʞʠʪʝʣʴʩʪʚʘè, ʧʦ 11% ʨʝʩʧʦʥʜʝʥʪʦʚ ð çʫ ʟʥʘʢʦʤʳʭ ʚʨʘʯʝʡè, 4% ð çʚ 

ʜʨʫʛʦʡ ʧʦʣʠʢʣʠʥʠʢʝè, 9% ð çʚ ʧʣʘʪʥʳʭ ʤʝʜʠʮʠʥʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʷʭè, ʘ 11% ʨʦʜʠʪʝʣʝʡ 

ʦʪʚʝʪʠʣʠ, ʯʪʦ ʠʭ ʨʝʙʝʥʦʢ ʥʝ ʙʦʣʝʝʪ. 

ʂʘʞʜʳʡ ʛʨʘʞʜʘʥʠʥ ʠʤʝʝʪ ʧʨʘʚʦ ʥʘ ʤʝʜʠʮʠʥʩʢʫʶ ʧʦʤʦʱʴ ʚ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʤ ʦʙʲʝʤʝ, 

ʦʢʘʟʳʚʘʝʤʫʶ ʙʝʟ ʚʟʠʤʘʥʠʷ ʧʣʘʪʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʦʛʨʘʤʤʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʛʘʨʘʥʪʠʡ 

ʙʝʩʧʣʘʪʥʦʛʦ ʦʢʘʟʘʥʠʷ ʛʨʘʞʜʘʥʘʤ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ, ʘ ʪʘʢʞʝ ʥʘ ʧʦʣʫʯʝʥʠʝ ʧʣʘʪʥʳʭ 

ʤʝʜʠʮʠʥʩʢʠʭ ʫʩʣʫʛ ʠ ʠʥʳʭ ʫʩʣʫʛ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʦʛʦʚʦʨʦʤ ʜʦʙʨʦʚʦʣʴʥʦʛʦ 

ʤʝʜʠʮʠʥʩʢʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ [9]. ʀʟ ʚʩʝʭ, ʫʯʘʩʪʚʦʚʘʚʰʠʭ ʚ ʘʥʢʝʪʠʨʦʚʘʥʠʠ 67% ʨʦʜʠʪʝʣʝʡ 

ʥʠʢʦʛʜʘ ʥʝ ʦʧʣʘʯʠʚʘʣʠ ʤʝʜʠʮʠʥʩʢʫʶ ʧʦʤʦʱʴ ʚ ʜʘʥʥʦʤ ʜʝʪʩʢʦʤ ʧʦʣʠʢʣʠʥʠʯʝʩʢʦʤ ʦʪʜʝʣʝʥʠʠ 

ʠʟ ʣʠʯʥʳʭ ʩʨʝʜʩʪʚ. ʀʟ ʪʝʭ, ʢʪʦ ʧʦʣʫʯʘʣ ʤʝʜʠʮʠʥʩʢʫʶ ʧʦʤʦʱʴ ʟʘ ʩʦʙʩʪʚʝʥʥʳʝ ʜʝʥʴʛʠ, ʯʘʱʝ 

ʚʩʝʛʦ ʧʣʘʪʠʣʠ ʟʘ ʢʦʥʩʫʣʴʪʘʮʠʶ ʚʨʘʯʘïʩʧʝʮʠʘʣʠʩʪʘ (73,3%), ʢʦʥʩʫʣʴʪʘʮʠʶ ʚʨʘʯʘïʧʝʜʠʘʪʨʘ 

ʦʧʣʘʯʠʚʘʣʠ 47,2% ʨʦʜʠʪʝʣʝʡ, ʤʝʜʠʮʠʥʩʢʠʝ ʧʨʦʮʝʜʫʨʳ (ʤʘʩʩʘʞ, ʬʠʟʠʦʪʝʨʘʧʠʷ, ʠʥʲʝʢʮʠʠ ʠ 

ʜʨ.) ð 20,0%, ʣʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʘʥʘʣʠʟʳ ʢʨʦʚʠ, ʤʦʯʠ ʠ ʜʨ.) ð 13,4%; 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʚʠʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʋɿʀ, ʕʂɻ, ʨʝʥʪʛʝʥʦʛʨʘʬʠʷ, ʄʈʊ ʠ ʜʨ.) ð 15,6% 

(ʈʠʩʫʥʦʢ 3). 

 

 
 

ʈʠʩʫʥʦʢ 3. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʨʦʜʠʪʝʣʝʡ ʧʦ ʚʠʜʘʤ ʤʝʜʠʮʠʥʩʢʠʭ ʫʩʣʫʛ, ʦʧʣʘʯʝʥʥʳʭ ʠʭ ʣʠʯʥʳʭ 

ʩʨʝʜʩʪʚ ʚ ʜʘʥʥʦʤ ʜʝʪʩʢʦʤ ʧʦʣʠʢʣʠʥʠʯʝʩʢʦʤ ʦʪʜʝʣʝʥʠʠ (ʚ %). 

 

ɺʩʝ 100% ʨʝʩʧʦʥʜʝʥʪʦʚ ʦʧʣʘʪʠʚʰʠʭ ʤʝʜʠʮʠʥʩʢʫʶ ʧʦʤʦʱʴ ʠʟ ʣʠʯʥʳʭ ʩʨʝʜʩʪʚ 

ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʦʧʣʘʪʳ ʥʘʟʚʘʣʠ ʦʪʩʫʪʩʪʚʠʝ ʩʚʦʙʦʜʥʳʭ ʥʦʤʝʨʢʦʚ ʥʘ ʵʪʠ ʤʝʜʠʮʠʥʩʢʠʝ 

ʫʩʣʫʛʠ ʚ ʤʝʜʠʮʠʥʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʤʝʜʠʮʠʥʩʢʠʝ ʫʩʣʫʛʠ, ʢʦʪʦʨʳʝ ʨʦʜʠʪʝʣʷʤ 

ʧʨʠʭʦʜʠʣʦʩʴ ʦʧʣʘʯʠʚʘʪʴ ʚʥʝ ʜʘʥʥʦʛʦ ʧʦʣʠʢʣʠʥʠʯʝʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ. ʊʦʣʴʢʦ 43% 

ʫʯʘʩʪʚʦʚʘʚʰʠʭ ʚ ʘʥʢʝʪʠʨʦʚʘʥʠʠ ʨʦʜʠʪʝʣʝʡ ʚʥʝ ʦʪʜʝʣʝʥʠʷ ʥʠʯʝʛʦ ʥʝ ʦʧʣʘʯʠʚʘʣʠ. ʀʟ ʪʝʭ, ʢʦʤʫ 

ʧʨʠʭʦʜʠʣʦʩʴ ʦʧʣʘʯʠʚʘʪʴ ʤʝʜʠʮʠʥʩʢʠʝ ʫʩʣʫʛʠ ʚʥʝ ʜʘʥʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʦʧʣʘʯʠʚʘʣʠ: ʢʦʥʩʫʣʴʪʘʮʠʶ ʚʨʘʯʘ ʧʝʜʠʘʪʨʘ ð 20,0%, ʢʦʥʩʫʣʴʪʘʮʠʶ ʚʨʘʯʘ ʩʧʝʮʠʘʣʠʩʪʘ ð 

41,4%, ʤʝʜʠʮʠʥʩʢʠʝ ʧʨʦʮʝʜʫʨʳ (ʤʘʩʩʘʞ, ʬʠʟʠʦʪʝʨʘʧʠʷ, ʠʥʲʝʢʮʠʠ ʠ ʜʨ.) ð 27,6%, 

ʣʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʘʥʘʣʠʟʳ ʢʨʦʚʠ, ʤʦʯʠ ʠ ʜʨ.) ð 27,6%, ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʚʠʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ (ʋɿʀ, ʕʂɻ, ʨʝʥʪʛʝʥʦʛʨʘʬʠʷ, ʄʈʊ ʠ ʜʨ.) ð 34,5%. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʨʦʜʠʪʝʣʝʡ ʧʦ 

ʚʠʜʘʤ ʤʝʜʠʮʠʥʩʢʠʭ ʫʩʣʫʛ, ʦʧʣʘʯʝʥʥʳʭ ʠʭ ʣʠʯʥʳʭ ʩʨʝʜʩʪʚ ʚʥʝ ʜʘʥʥʦʛʦ ʜʝʪʩʢʦʛʦ 

ʧʦʣʠʢʣʠʥʠʯʝʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʈʠʩʫʥʢʝ 4. 

73,30% 

47,20% 

20% 
13,40% 15,60% 

ʂʦʥʩʫʣʴʪʘʮʠʷ 

ʚʨʘʯʘ ʩʧʝʮʠʘʣʠʩʪʘ 

ʂʦʥʩʫʣʴʪʘʮʠʷ 

ʚʨʘʯʘ ʧʝʜʠʘʪʨʘ 

ʄʝʜʠʮʠʥʩʢʠʝ 

ʧʨʦʮʝʜʫʨʳ 

ʃʘʙʦʨʘʪʦʨʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʀʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ 
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ʈʠʩʫʥʦʢ 4. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʨʦʜʠʪʝʣʝʡ ʧʦ ʚʠʜʘʤ ʤʝʜʠʮʠʥʩʢʠʭ ʫʩʣʫʛ, ʦʧʣʘʯʝʥʥʳʭ ʠʭ ʣʠʯʥʳʭ 

ʩʨʝʜʩʪʚ ʚʥʝ ʜʝʪʩʢʦʛʦ ʧʦʣʠʢʣʠʥʠʯʝʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ (ʚ %). 

 

ɼʣʷ ʦʮʝʥʢʠ ʜʦʩʪʫʧʥʦʩʪʠ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʚʘʞʥʦʝ ʤʝʩʪʦ ʦʪʚʦʜʠʪʩʷ ʘʥʘʣʠʟʫ 

ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ ʥʝʦʙʨʘʱʘʝʤʦʩʪʠ ʧʘʮʠʝʥʪʦʚ ʟʘ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʴʶ ʚ ʦʨʛʘʥʠʟʘʮʠʠ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʧʦ ʤʝʩʪʫ ʞʠʪʝʣʴʩʪʚʘ [1]. ʀʟʫʯʝʥʠʝ ʤʥʝʥʠʷ ʨʦʜʠʪʝʣʝʡ ʦʙ ʦʩʥʦʚʥʳʭ 

ʧʨʠʯʠʥʘʭ ʦʙʨʘʱʝʥʠʷ ʟʘ ʤʝʜʠʮʠʥʩʢʠʤʠ ʫʩʣʫʛʘʤʠ ʚʥʝ ʧʦʣʠʢʣʠʥʠʯʝʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʧʦʢʘʟʘʣʦ, 

ʯʪʦ ʯʘʱʝ ʚʩʝʛʦ ʧʨʠʯʠʥʦʡ ʙʳʣʦ ʦʪʩʫʪʩʪʚʠʝ ʦʯʝʨʝʜʝʡ, ʙʣʠʟʦʩʪʴ ʢ ʜʦʤʫ, ʫʜʦʙʥʳʡ ʛʨʘʬʠʢ 

ʧʨʠʝʤʘ, ʢʦʪʦʨʳʡ ʦʪʤʝʪʠʣʠ 45,7% ʨʝʩʧʦʥʜʝʥʪʦʚ. ʂʨʦʤʝ ʪʦʛʦ, 37,1% ʨʦʜʠʪʝʣʠ ʥʘʟʳʚʘʣʠ 

ʧʨʠʯʠʥʘʤʠ ʦʙʨʘʱʝʥʠʷ ʚ ʜʨʫʛʠʝ ʤʝʜʠʮʠʥʩʢʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʥʘʣʠʯʠʝ ʚ ʥʠʭ ʚʨʘʯʝʡ ʫʟʢʠʭ 

ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʠ ʠʭ ʚʳʩʦʢʫʶ ʢʚʘʣʠʬʠʢʘʮʠʶ. ʉʯʠʪʘʣʠ, ʯʪʦ ʚ ʜʨʫʛʠʭ ʣʝʯʝʙʥʦï

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʠʤʝʣʦʩʴ ʙʦʣʝʝ ʩʦʚʨʝʤʝʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʠ 31,4% ʨʦʜʠʪʝʣʝʡ. ʀʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʦʜʭʦʜ, 

ʜʦʙʨʦʞʝʣʘʪʝʣʴʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʧʝʨʩʦʥʘʣ ʧʦʩʣʫʞʠʣ ʧʦʚʦʜʦʤ ʫ 25,7% ʨʝʩʧʦʥʜʝʥʪʦʚ, ʩʝʨʚʠʩ 

ʠ ʫʩʣʦʚʠʷ ʧʦʚʳʰʝʥʥʦʡ ʢʦʤʬʦʨʪʥʦʩʪʠ ð ʫ 20,0%, ʜʦʚʝʨʠʝ ʢ ʨʝʟʫʣʴʪʘʪʘʤ ʦʙʩʣʝʜʦʚʘʥʠʷ ʠ 

ʣʝʯʝʥʠʷ ð ʫ 11,5%. ʋʜʝʣʴʥʳʡ ʚʝʩ ʦʪʜʝʣʴʥʳʭ ʧʨʠʯʠʥ ʦʙʨʘʱʝʥʠʷ ʟʘ ʤʝʜʠʮʠʥʩʢʠʤʠ ʫʩʣʫʛʘʤʠ 

ʚ ʜʨʫʛʠʝ ʤʝʜʠʮʠʥʩʢʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʦʪʦʙʨʘʞʝʥ ʚ ʊʘʙʣʠʮʝ 2. 

 

ʊʘʙʣʠʮʘ 2. 

ʋɼɽʃʔʅʓʁ ɺɽʉ ʆʊɼɽʃʔʅʓʍ ʇʈʀʏʀʅ ʆɹʈɸʑɽʅʀʗ  

ɿɸ ʄɽɼʀʎʀʅʉʂʀʄʀ ʋʉʃʋɻɸʄʀ ɺ ɼʈʋɻʀɽ ʄɽɼʀʎʀʅʉʂʀɽ ʆʈɻɸʅʀɿɸʎʀʀ (ʚ %) 

 

ʇʨʠʯʠʥʘ ʋʜʝʣʴʥʳʡ ʚʝʩ 

ʆʪʩʫʪʩʪʚʠʝ ʦʯʝʨʝʜʝʡ, ʙʣʠʟʦʩʪʴ ʢ ʜʦʤʫ, ʫʜʦʙʥʳʡ ʛʨʘʬʠʢ ʧʨʠʝʤʘ 45,7 

ʅʘʣʠʯʠʝ ʚʨʘʯʝʡ ʫʟʢʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʠ ʚʳʩʦʢʫʶ ʢʚʘʣʠʬʠʢʘʮʠʶ ʚʨʘʯʝʡ 37,1 

ɹʦʣʝʝ ʩʦʚʨʝʤʝʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʠ 31,4 

ʀʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʦʜʭʦʜ, ʜʦʙʨʦʞʝʣʘʪʝʣʴʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʧʝʨʩʦʥʘʣ 25,7 

ʉʝʨʚʠʩ ʠ ʫʩʣʦʚʠʷ ʧʦʚʳʰʝʥʥʦʡ ʢʦʤʬʦʨʪʥʦʩʪʠ 20,0 

ɼʦʚʝʨʠʝ ʢ ʨʝʟʫʣʴʪʘʪʘʤ ʦʙʩʣʝʜʦʚʘʥʠʷ ʠ ʣʝʯʝʥʠʷ 11,5 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʆʢʦʣʦ 90% ʨʦʜʠʪʝʣʝʡ ʧʘʮʠʝʥʪʦʚ ʜʝʪʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʧʦʣʠʢʣʠʥʠʢʠ ʅʦʚʦʜʝʚʷʪʢʠʥʦ 

ʩʦʩʪʘʚʣʷʶʪ ʞʠʪʝʣʠ ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ, ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʢʦʪʦʨʳʭ 33,5Ñ0,09 ʣʝʪ. 

ɺ ʩʨʝʜʥʝʤ ʩʜʘʯʫ ʘʥʘʣʠʟʦʚ ʢʨʦʚʠ ʧʨʠʭʦʜʠʣʦʩʴ ʞʜʘʪʴ 2,9Ñ0,1 ʜʥʝʡ, ʘʥʘʣʠʟʦʚ ʤʦʯʠ ð

2,3Ñ0,1 ʜʥʝʡ, ʋɿʀ ð 33,8Ñ0,1 ʜʥʝʡ, ʨʝʥʪʛʝʥʦʛʨʘʬʠʶ ð 6,7Ñ0,09 ʜʥʝʡ, ʕʂɻ ð 7,1Ñ0,1 ʜʥʝʡ, 

ʂʊ ð 45 ʜʥʝʡ, ʄʈʊ ð 60 ʜʥʝʡ.  

ʆʢʦʣʦ 60% ʫʯʘʩʪʚʦʚʘʚʰʠʭ ʚ ʘʥʢʝʪʠʨʦʚʘʥʠʠ ʨʦʜʠʪʝʣʝʡ ʦʧʣʘʯʠʚʘʣʠ ʤʝʜʠʮʠʥʩʢʠʝ ʫʩʣʫʛʠ 
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ʚ ʜʨʫʛʠʭ ʤʝʜʠʮʠʥʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʷʭ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʨʦʜʠʪʝʣʠ ʦʧʣʘʯʠʚʘʣʠ 

ʢʦʥʩʫʣʴʪʘʮʠʶ ʚʨʘʯʘ ʩʧʝʮʠʘʣʠʩʪʘ ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʚʠʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʋɿʀ, ʕʂɻ, 

ʨʝʥʪʛʝʥʦʛʨʘʬʠʷ, ʄʈʊ ʠ ʜʨ.). ɺʩʝ 100% ʨʝʩʧʦʥʜʝʥʪʦʚ ʦʧʣʘʪʠʚʰʠʭ ʤʝʜʠʮʠʥʩʢʫʶ ʧʦʤʦʱʴ ʠʟ 

ʣʠʯʥʳʭ ʩʨʝʜʩʪʚ ʧʨʠʯʠʥʦʡ ʦʧʣʘʪʳ ʥʘʟʚʘʣʠ ʦʪʩʫʪʩʪʚʠʝ ʩʚʦʙʦʜʥʳʭ ʥʦʤʝʨʢʦʚ ʥʘ ʵʪʠ 

ʤʝʜʠʮʠʥʩʢʠʝ ʫʩʣʫʛʠ ʚ ʤʝʜʠʮʠʥʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. 

ʆʩʥʦʚʥʳʤʠ ʧʨʠʯʠʥʘʭ ʦʙʨʘʱʝʥʠʷ ʟʘ ʤʝʜʠʮʠʥʩʢʠʤʠ ʫʩʣʫʛʘʤʠ ʚ ʜʨʫʛʠʝ ʤʝʜʠʮʠʥʩʢʠʝ 

ʦʨʛʘʥʠʟʘʮʠʠ ʚʤʝʩʪʦ ʜʘʥʥʦʛʦ ʜʝʪʩʢʦʛʦ ʧʦʣʠʢʣʠʥʠʯʝʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʷʚʣʷʶʪʩʷ ʦʪʩʫʪʩʪʚʠʝ 

ʦʯʝʨʝʜʝʡ, ʙʣʠʟʦʩʪʴ ʢ ʜʦʤʫ, ʫʜʦʙʥʳʡ ʛʨʘʬʠʢ ʧʨʠʝʤʘ ʠ ʥʘʣʠʯʠʝ ʚ ʥʠʭ ʚʨʘʯʝʡ ʫʟʢʠʭ 

ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʩ ʚʳʩʦʢʦʡ ʢʚʘʣʠʬʠʢʘʮʠʝʡ.  

 

ɺʳʚʦʜ 

ʀʤʝʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʧʦʚʳʰʝʥʠʠ ʜʦʩʪʫʧʥʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʤʝʜʠʮʠʥʩʢʠʭ ʫʩʣʫʛ ʧʨʠ 

ʦʢʘʟʘʥʠʠ ʧʝʨʚʠʯʥʦʡ ʤʝʜʠʢʦïʩʘʥʠʪʘʨʥʦʡ ʧʦʤʦʱʠ ʜʝʪʩʢʦʤʫ ʥʘʩʝʣʝʥʠʶ. 
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RESULTS OF NEUROIMAG ING METHODS OF EXAMI NATION 

OF CHILDREN  WITH  HYDROCEPHALUS I N THE KYRGYZ REPUBLI C 
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ɸʥʥʦʪʘʮʠʷ. ʇʨʝʜʩʪʚʘʣʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ 

ʦʙʩʣʝʜʦʚʘʥʠʷ ʜʝʪʝʡ ʩ ʛʠʜʨʦʮʝʬʘʣʠʝʡ, ʥʘʭʦʜʠʚʰʠʭʩʷ ʥʘ ʣʝʯʝʥʠʠ ʚ ʦʪʜʝʣʝʥʠʠ ʥʝʡʨʦʭʠʨʫʨʛʠʠ 

ʅʎʆʄʠɼ. ɺ ʟʘʢʣʶʯʝʥʠʠ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʢʦʤʧʣʝʢʩ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʦʙʩʣʝʜʦʚʘʥʠʡ 

ʜʝʪʝʡ ʩ ʛʠʜʨʦʮʝʬʘʣʠʝʡ ʜʦʣʞʝʥ ʚʢʣʶʯʘʪʴ ʚʩʝ ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʚʠʟʫʘʣʠʟʘʮʠʠ ʩʪʨʫʢʪʫʨ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʩʚʦʝʚʨʝʤʝʥʥʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʙʦʣʝʟʥʴ ʠ ʢʘʯʝʩʪʚʝʥʥʦ 

ʦʮʝʥʠʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʣʝʯʝʥʠʷ ʛʠʜʨʦʮʝʬʘʣʠʠ ʚ ʜʠʥʘʤʠʢʝ. ʇʨʦʚʝʜʝʥʠʝ ʥʝʡʨʦʩʦʥʦʛʨʘʬʠʠ 

ʠ ʜʦʧʧʣʝʨʦʛʨʘʬʠʠ ʩʦʩʫʜʦʚ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʚʩʝʤ ʥʦʚʦʨʦʞʜʝʥʥʳʤ ʜʘʞʝ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ 

ʢʣʠʥʠʯʝʩʢʠʭ ʩʠʤʧʪʦʤʦʚ ʥʘʨʫʰʝʥʠʷ ʬʫʥʢʮʠʠ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʠʣʠ ʧʨʠ ʥʘʣʠʯʠʠ ʦʪʜʝʣʴʥʳʭ 

ʧʨʦʷʚʣʝʥʠʡ ʜʠʩʬʫʥʢʮʠʠ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʥʥʝʤʫ ʚʳʷʚʣʝʥʠʶ 

ʛʠʜʨʦʮʝʬʘʣʠʠ ʠ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʣʝʯʝʥʠʷ. ʈʘʟʨʘʙʦʪʘʥ ʘʣʛʦʨʠʪʤ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʚʢʣʶʯʝʥʠʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʤʝʪʦʜʦʚ ʦʙʩʣʝʜʦʚʘʥʠʷ ʧʨʠ ʚʝʜʝʥʠʠ ʜʝʪʝʡ ʩ 

ʛʠʜʨʦʮʝʬʘʣʠʝʡ. 

 

Abstract. Studies based on neuroimaging methods for examining children with 

hydrocephalus, who were on treatment at the neurosurgery department of the NCOOMD, were 

presented. In conclusion, it can be concluded that a complex of diagnostic examinations of children 

with hydrocephalus should include all modern methods of visualization of brain structures that 

allow timely diagnosis of the disease and qualitatively evaluate the effectiveness of hydrocephalus 

treatment in dynamics. Carrying out neuronography and dopplerography of cerebral vessels to all 

newborns, even in the absence of clinical symptoms of a dysfunction of the nervous system or in the 

presence of certain manifestations of dysfunction of the nervous system will contribute to the early 

detection of hydrocephalus and improve the effectiveness of treatment. An algorithm has been 

developed for the sequential inclusion of visualization of examination methods in the management 

of children with hydrocephalus. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʝʪʠ, ʛʠʜʨʦʮʝʬʘʣʠʷ, ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʦʥʥʳʝ ʤʝʪʦʜʳ. 

 

Keywords: children, hydrocephalus, neuroimaging methods. 

 

ɻʠʜʨʦʮʝʬʘʣʠʷ ʦʪʥʦʩʠʪʩʷ ʢ ʯʠʩʣʫ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʥʝʨʚʥʦʡ 

ʩʠʩʪʝʤʳ ʫ ʜʝʪʝʡ. ʇʦ ʜʘʥʥʳʤ ɺʩʝʤʠʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʯʘʩʪʦʪʘ ʚʨʦʞʜʝʥʥʳʭ 

ʬʦʨʤ ʛʠʜʨʦʮʝʬʘʣʠʠ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 0,28 ʜʦ 3,0 ʥʘ 100 ʥʦʚʦʨʦʞʜʝʥʥʳʭ [1]. ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ 

ʛʠʜʨʦʮʝʬʘʣʠʷ ʩʦʯʝʪʘʝʪʩʷ ʩ ʘʥʦʤʘʣʠʷʤʠ ʨʘʟʚʠʪʠʷ ʤʦʟʛʘ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 

ʚʦʜʷʥʢʝ ʤʦʟʛʘ ʠ ʙʳʪʴ ʝʝ ʧʨʠʯʠʥʦʡ [2].  
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ʆʩʥʦʚʥʘʷ ʧʨʠʯʠʥʘ ʨʘʟʚʠʪʠʷ ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʡ ʛʠʜʨʦʮʝʬʘʣʠʠ ʧʨʠ ʙʘʢʪʝʨʠʘʣʴʥʦʡ 

ʠʥʬʝʢʮʠʠ ð ʚʥʫʪʨʠʯʝʨʝʧʥʳʝ ʢʨʦʚʦʠʟʣʠʷʥʠʷ ð ʚʥʫʪʨʠʞʝʣʫʜʦʯʢʦʚʳʝ, ʧʘʨʝʥʭʠʤʘʪʦʟʥʳʝ ʠ 

ʩʫʙʘʨʘʭʥʦʠʜʘʣʴʥʳʝ, ʯʘʩʪʦʪʘ ʢʦʪʦʨʳʭ ʩʫʤʤʘʨʥʦ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ ʦʪ 25% ʜʦ 74% [3]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʩʚʷʟʠ ʩ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝʤ ʠ ʚʥʝʜʨʝʥʠʝʤ ʚ ʢʣʠʥʠʯʝʩʢʫʶ 

ʧʨʘʢʪʠʢʫ ʥʦʚʳʭ ʥʝʠʥʚʘʟʠʚʥʳʭ ʤʝʪʦʜʦʚ ʥʝʡʨʦʜʠʘʛʥʦʩʪʠʢʠ ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ ʚʳʷʚʣʝʥʠʝ 

ʨʘʟʣʠʯʥʳʭ ʚʨʦʞʜʝʥʥʳʭ ʘʥʦʤʘʣʠʡ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʯʠʥʦʡ 

ʛʠʜʨʦʮʝʬʘʣʠʠ [4]. ʆʪʤʝʯʝʥʦ, ʯʪʦ ʚʨʦʞʜʝʥʥʳʝ ʧʦʨʦʢʠ ʨʘʟʚʠʪʠʷ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʯʘʱʝ 

ʚʩʪʨʝʯʘʶʪʩʷ ʫ ʥʝʜʦʥʦʰʝʥʥʳʭ ʜʝʪʝʡ, ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩ ʧʨʠʟʥʘʢʘʤʠ ʚʥʫʪʨʠʫʪʨʦʙʥʦʡ 

ʛʠʧʦʪʨʦʬʠʠ, ʧʨʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠ ʧʨʦʪʝʢʘʚʰʝʡ ʙʝʨʝʤʝʥʥʦʩʪʠ. 

ʇʦʨʦʢʠ ʨʘʟʚʠʪʠʷ ʚʝʥʪʨʠʢʫʣʷʨʥʦʡ ʩʠʩʪʝʤʳ ʦʙʳʯʥʦ ʚʦʟʥʠʢʘʶʪ ʚ ʦʙʣʘʩʪʠ ʝʝ 

ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʩʫʞʝʥʠʡ: ʦʪʚʝʨʩʪʠʡ ʄʦʥʨʦ, ʉʠʣʴʚʠʝʚʘ ʚʦʜʦʧʨʦʚʦʜʘ, ʦʪʚʝʨʩʪʠʡ ʃʫʰʢʠ ʠ 

ʄʘʞʘʥʜʠ ʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʩʪʝʥʦʟʦʤ ʠʣʠ ʘʪʨʝʟʠʝʡ ʥʘʟʚʘʥʥʳʭ ʩʫʞʝʥʠʡ, 

ʧʨʠʚʦʜʷʱʠʭ ʢ ʨʘʟʚʠʪʠʶ ʚʥʫʪʨʝʥʥʝʡ ʚʦʜʷʥʢʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ [5]. 

ʂ ʛʨʫʧʧʝ ʧʘʪʦʣʦʛʠʡ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʜʘʥʥʳʤʠ ʧʦʨʦʢʘʤʠ, ʦʪʥʦʩʷʪ ʚʨʦʞʜʝʥʥʳʡ ʩʪʝʥʦʟ 

ʚʦʜʦʧʨʦʚʦʜʘ [6], ʤʘʣʴʬʦʨʤʘʮʠʷ ɼʝʥʜʠïʋʦʣʢʝʨʘ, ʤʘʣʴʬʦʨʤʘʮʠʶ ɸʨʥʦʣʴʜʘïʂʠʘʨʠ [7], ʢ 

ʢʦʪʦʨʦʡ ʦʪʥʦʩʠʪʩʷ ʛʨʫʧʧʘ ʩʣʦʞʥʳʭ ʘʥʦʤʘʣʠʡ ʩʨʝʜʥʝʛʦ ʤʦʟʛʘ, ʩʪʚʦʣʘ ʤʦʟʛʘ, ʤʦʟʞʝʯʢʘ ʠ 

ʢʨʘʥʠʦʚʝʨʪʝʙʨʘʣʴʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ [8]. 

ʉʣʝʜʫʶʱʝʡ ʬʦʨʤʦʡ ʘʥʦʤʘʣʠʡ ʷʚʣʷʶʪʩʷ ʚʨʦʞʜʝʥʥʳʝ ʘʨʘʭʥʦʠʜʘʣʴʥʳʝ ʢʠʩʪʳ, 

ʚʦʟʥʠʢʘʶʱʠʝ ʢʘʢ ʧʘʪʦʣʦʛʠʷ ʨʘʟʚʠʪʠʷ ʧʘʫʪʠʥʥʦʡ ʦʙʦʣʦʯʢʠ, ʧʨʠʚʦʜʷʱʘʷ ʢ ʥʘʨʫʰʝʥʠʶ 

ʢʦʤʤʫʥʠʢʘʮʠʠ ʤʝʞʜʫ ʨʘʟʥʳʤʠ ʦʪʜʝʣʘʤʠ ʞʝʣʫʜʦʯʢʦʚʦʡ ʩʠʩʪʝʤʳ [9]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʥʦʛʦʦʙʨʘʟʠʝ ʵʪʠʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʠ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʭ 

ʤʝʭʘʥʠʟʤʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʠʜʨʦʮʝʬʘʣʠʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʣʝʪ ʷʚʣʷʶʪʩʷ 

ʧʦʙʫʜʠʪʝʣʴʥʳʤ ʬʘʢʪʦʨʦʤ ʢ ʧʦʠʩʢʫ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʜʠʘʛʥʦʩʪʠʢʠ ʛʠʜʨʦʮʝʬʘʣʠʠ. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʉʙʦʨ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʩʷ ʧʦ ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʘʥʢʝʪʝ, ʚʢʣʶʯʘʶʱʝʡ ʤʝʜʠʢʦï

ʩʦʮʠʘʣʴʥʳʡ ʠ ʢʣʠʥʠʯʝʩʢʠʡ ʨʘʟʜʝʣʳ. 

ʇʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʚ ʦʪʜʝʣʝʥʠʝ ʥʝʡʨʦʭʠʨʫʨʛʠʠ ʢʦʤʧʣʝʢʩ ʢʣʠʥʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ 

ʜʝʪʝʡ ʚʢʣʶʯʘʣ: 

ïʦʮʝʥʢʫ ʩʦʤʘʪʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʠʢʘʤ; 

ïʠʩʩʣʝʜʦʚʘʥʠʝ ʥʝʚʨʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ; 

ïʠʩʩʣʝʜʦʚʘʥʠʝ ʩʦʩʪʘʚʘ ʩʧʠʥʥʦʤʦʟʛʦʚʦʡ ʞʠʜʢʦʩʪʠ; 

ïʢʦʥʩʫʣʴʪʘʮʠʷ ʦʬʪʘʣʴʤʦʣʦʛʘ; 

ïʥʝʡʨʦʩʦʥʦʛʨʘʬʠʷ ʩ ʜʦʧʧʣʝʨʦʛʨʘʬʠʝʡ ʩʦʩʫʜʦʚ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ; 

ïʗʄʈ ʪʦʤʦʛʨʘʬʠʷ ʧʦ ʧʦʢʘʟʘʥʠʷʤ; 

ïʕʕɻ ʠ ʈʕɻ ʧʦ ʧʦʢʘʟʘʥʠʷʤ. 

ʆʩʥʦʚʥʳʤ ʚʠʜʦʤ ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʦʥʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʜʝʪʝʡ ʩ ʛʠʜʨʦʮʝʬʘʣʠʝʡ 

ʷʚʣʷʣʘʩʴ ʥʝʡʨʦʩʦʥʦʛʨʘʬʠʷ, ʢʦʪʦʨʘʷ ʚ ʜʠʥʘʤʠʢʝ ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ 110 ʜʝʪʷʤ ʧʝʨʚʦʛʦ ʛʦʜʘ 

ʞʠʟʥʠ. ɼʦʧʧʣʝʨʦʛʨʘʬʠʷ ʩʦʩʫʜʦʚ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʧʨʦʚʝʜʝʥʘ 87 ʧʘʮʠʝʥʪʘʤ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʷ 

ʋ ʚʩʝʭ ʜʝʪʝʡ ʚ ʛʨʫʧʧʝ ʦʙʩʣʝʜʦʚʘʥʠʷ ʦʪʤʝʯʘʣʘʩʴ ʚʳʨʘʞʝʥʥʘʷ ʚʝʥʪʨʠʢʫʣʦʤʝʛʘʣʠʷ, 

ʫʧʣʦʪʥʝʥʠʝ ʩʪʝʥʦʢ ʞʝʣʫʜʦʯʢʦʚ, ʧʨʠʚʝʥʪʨʠʢʫʣʷʨʥʦʝ ʫʩʠʣʝʥʠʝ ʕʭʦïʩʠʛʥʘʣʘ. 

ʈʘʩʰʠʨʝʥʠʝ ʣʠʢʚʦʨʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʥʘ ʫʨʦʚʥʝ ʞʝʣʫʜʦʯʢʦʚ ʦʪʨʘʞʘʣʦ ʥʘʣʠʯʠʝ 

ʚʥʫʪʨʝʥʥʝʡ ʛʠʜʨʦʮʝʬʘʣʠʠ. ʇʨʠ ʥʝʡʨʦʩʦʥʦʛʨʘʬʠʠ ʦʪʤʝʯʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ ʨʘʟʤʝʨʦʚ ʙʦʢʦʚʳʭ, 

III ʠ IV ʞʝʣʫʜʦʯʢʦʚ. ʈʘʩʰʠʨʝʥʠʝ ʙʦʢʦʚʳʭ ʞʝʣʫʜʦʯʢʦʚ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʙʳʣʦ 

ʩʠʤʤʝʪʨʠʯʥʳʤ ʠ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʨʘʩʰʠʨʝʥʠʝʤ ʪʝʣ, ʧʝʨʝʜʥʠʭ ʠ ʟʘʜʥʠʭ ʨʦʛʦʚ, ʯʪʦ ʚ 
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ʩʦʯʝʪʘʥʠʠ ʩ ʨʘʩʰʠʨʝʥʠʝʤ III ʞʝʣʫʜʦʯʢʘ ʥʘ ʥʝʡʨʦʩʦʥʦʛʨʘʤʤʝ ʧʨʦʷʚʣʷʣʦʩʴ ʚ ʚʠʜʝ çʩʠʤʧʪʦʤʘ 

ʙʘʙʦʯʢʠè. ʇʨʠ ʩʤʝʰʘʥʥʦʡ ʛʠʜʨʦʮʝʬʘʣʠʠ ʥʝʡʨʦʩʦʥʦʛʨʘʤʤʘ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʨʘʩʰʠʨʝʥʠʝʤ 

ʠ ʥʘʨʫʞʥʳʭ ʣʠʢʚʦʨʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʚ ʚʠʜʝ ʫʚʝʣʠʯʝʥʠʷ ʨʘʟʤʝʨʦʚ ʤʝʞʧʦʣʫʰʘʨʥʦʡ ʱʝʣʠ, 

ʫʚʝʣʠʯʝʥʠʷ ʨʘʩʩʪʦʷʥʠʡ ʤʝʞʜʫ ʠʟʚʠʣʠʥʘʤʠ. 

ʉʚʝʜʝʥʠʷ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʅʉɻ ʫ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʜʝʪʝʡ ʩ ʛʠʜʨʦʮʝʬʘʣʠʝʡ 

ʘʥʘʣʠʟʠʨʦʚʘʣʠʩʴ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʝʝ ʬʦʨʤʳ, ʪ. ʢ. ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʧʨʠ ʘʥʘʣʠʟʝ ʧʦ 

ʛʨʫʧʧʘʤ ʥʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ, ʚʝʨʦʷʪʥʦ, ʦʙʫʩʣʦʚʣʝʥʦ ʙʦʣʴʰʠʤ ʨʘʟʙʨʦʩʦʤ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ. ɼʘʥʥʳʝ ʦʪʨʘʞʝʥʳ ʚ ʊʘʙʣʠʮʘ 1. 

 

ʊʘʙʣʠʮʘ 1. 

ʅɽʂʆʊʆʈʓɽ ʄʆʈʌʆʄɽʊʈʀʏɽʉʂʀɽ ʇʆʂɸɿɸʊɽʃʀ ʅɽʁʈʆʉʆʅʆɻʈɸʌʀʀ  

ʋ ʆɹʉʃɽɼʆɺɸʅʅʓʍ ɼɽʊɽʁ ʉ ɻʀɼʈʆʎɽʌɸʃʀɽʁ (ʚ ʤʤ) 

 

ʇʦʢʘʟʘʪʝʣʠ ʈʘʟʤʝʨʳ minïmax ʉʨʝʜʥʠʝ ʧʦ ʛʨʫʧʧʝ 

ʄʝʞʧʦʣʫʰʘʨʥʘʷ ʱʝʣʴ 5,0ï12,0 7,0* 

ɹʦʢʦʚʳʝ ʞʝʣʫʜʦʯʢʠ: 

ʣʝʚʳʡ 

ʪʝʣʦ 

ʧʨʘʚʳʡ 

 

6,5ï12,0 

 

6,0ï12,0 

 

9,0* 

 

9,0* 

ʣʝʚʳʡ 

ʧʝʨʝʜʥʠʡ ʨʦʛ 

ʧʨʘʚʳʡ 

5,0ï14,0 

 

5,0ï14,0 

10,0* 

 

10,0* 

ʣʝʚʳʡ 

ʟʘʜʥʠʡ ʨʦʛ 

ʧʨʘʚʳʡ 

5,0ï14,0 

 

5,0ï14,0 

9,0* 

 

9,0* 

III ʞʝʣʫʜʦʯʝʢ 3,0ï11,0 7,0* 

ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʠʟʚʠʣʠʥʘʤʠ 4,0ï8,0 7,0* 

ʇʨʠʤʝʯʘʥʠʝ * ð ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʫ ʟʜʦʨʦʚʳʭ ʜʝʪʝʡ, ʧʨʠ ʈ <0,05. 

 

ɼʦʧʧʣʝʨʦʛʨʘʬʠʷ ʩʦʩʫʜʦʚ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʧʨʦʚʝʜʝʥʘ 87 ʧʘʮʠʝʥʪʘʤ. ʋ 57 (65,5%) ʜʝʪʝʡ 

ʩ ʛʠʜʨʦʮʝʬʘʣʠʝʡ ʦʪʤʝʯʘʣʠʩʴ ʧʨʠʟʥʘʢʠ ʚʥʫʪʨʠʯʝʨʝʧʥʦʡ ʛʠʧʝʨʪʝʥʟʠʠ: ʫʩʠʣʝʥʠʝ 

ʩʠʩʪʦʣʠʯʝʩʢʦʛʦ ʠ ʜʠʘʩʪʦʣʠʯʝʩʢʦʛʦ ʢʨʦʚʦʪʦʢʘ, ʫʚʝʣʠʯʝʥʠʝ ʧʫʣʴʩʘʮʠʦʥʥʦʛʦ ʠʥʜʝʢʩʘ, ʠʥʜʝʢʩʘ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʠ ʩʦʦʪʥʦʰʝʥʠʷ ʩʠʩʪʦʣʠʯʝʩʢʦʡ ʠ ʜʠʘʩʪʦʣʠʯʝʩʢʦʡ ʩʢʦʨʦʩʪʠ ʢʨʦʚʦʪʦʢʘ. ʋ 

ʦʩʪʘʣʴʥʳʭ ʜʝʪʝʡ (30ï34,5%) ʦʪʤʝʯʘʣʦʩʴ ʩʥʠʞʝʥʠʝ ʚʩʝʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ 

ʚʥʫʪʨʠʤʦʟʛʦʚʦʡ ʢʨʦʚʦʪʦʢ, ʯʪʦ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʦʙʫʩʣʦʚʣʝʥʦ ʩʜʘʚʣʝʥʠʝʤ ʩʦʩʫʜʦʚ 

ʨʘʩʰʠʨʝʥʥʳʤʠ ʣʠʢʚʦʨʥʳʤʠ ʧʨʦʩʪʨʘʥʩʪʚʘʤʠ. 

ɼʦʧʧʣʝʨʦʛʨʘʬʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʚʥʫʪʨʠʯʝʨʝʧʥʦʡ ʛʠʧʝʨʪʝʥʟʠʠ ʧʨʦʷʚʠʣʠʩʴ ʚ ʚʠʜʝ 

ʫʩʠʣʝʥʠʷ ʚʝʥʦʟʥʦʛʦ ʢʨʦʚʦʪʦʢʘ ʚ ʩʠʥʫʩʘʭ ʟʘ ʩʯʝʪ ʩʜʘʚʣʝʥʠʷ ʚʝʥʦʟʥʦʡ ʩʠʩʪʝʤʳ ʠ ʫʚʝʣʠʯʝʥʠʷ ʚ 

ʥʠʭ ʢʨʦʚʦʪʦʢʘ. ɸʨʪʝʨʠʘʣʴʥʳʡ ʢʨʦʚʦʪʦʢ ʟʘʤʝʜʣʷʣʩʷ ʟʘ ʩʯʝʪ ʧʦʚʳʰʝʥʥʦʛʦ ʚʥʫʪʨʠʯʝʨʝʧʥʦʛʦ 

ʜʘʚʣʝʥʠʷ (ʈʠʩʫʥʦʢ 1).  

ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʣʶʤʙʘʣʴʥʳʝ ʧʫʥʢʮʠʠ ʚ ʭʠʨʫʨʛʠʯʝʩʢʦʤ ʦʪʜʝʣʝʥʠʠ ʧʨʦʚʝʜʝʥʳ 187 

ʜʝʪʷʤ ʦʪ 1 ʤʝʩʷʮʘ ʜʦ 3 ʣʝʪ. ʉ ʧʦʤʦʱʴʶ ʣʶʤʙʘʣʴʥʳʭ ʧʫʥʢʮʠʡ ʦʮʝʥʠʚʘʣʩʷ ʩʦʩʪʘʚ 

ʩʧʠʥʥʦʤʦʟʛʦʚʦʡ ʞʠʜʢʦʩʪʠ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʨʦʭʦʜʠʤʦʩʪʴ ʣʠʢʚʦʨʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ, ʠʭ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ, ʯʪʦ ʙʳʣʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤ ʢʨʠʪʝʨʠʝʤ ʭʘʨʘʢʪʝʨʘ 

ʛʠʜʨʦʮʝʬʘʣʠʠ. 

ɼʘʥʥʳʝ ʦ ʩʦʩʪʘʚʝ ʣʠʢʚʦʨʘ ʧʨʠʚʝʜʝʥʳ ʚ ʊʘʙʣʠʮʝ 2. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʘʥʥʳʭ, ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʠʟ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʠ 

ʩʧʠʥʥʦʤʦʟʛʦʚʦʡ ʞʠʜʢʦʩʪʠ ʙʳʣʠ ʚ ʥʦʨʤʝ (85,3% ʠ 82,6% ʧʦ ʛʨʫʧʧʘʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). 

ɼʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʚ ʫʨʦʚʥʷʭ ʮʠʪʦʟʘ, ʙʝʣʢʘ ʠ ʵʨʠʪʨʦʮʠʪʦʚ ʪʘʢʞʝ ʥʝ ʚʳʷʚʣʝʥʦ. 
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ʈʠʩʫʥʦʢ 1. ɺʥʫʪʨʝʥʥʷʷ ʛʠʜʨʦʮʝʬʘʣʠʷ ʫ 7 ʤʝʩʷʯʥʦʛʦ ʨʝʙʝʥʢʘ. 

 

 

 

ʊʘʙʣʠʮʘ 2. 

 

ʇʆʂɸɿɸʊɽʃʀ ʉʇʀʅʆʄʆɿɻʆɺʆʁ ɾʀɼʂʆʉʊʀ ʋ ɼɽʊɽʁ ʉ ɻʀɼʈʆʎɽʌɸʃʀɽʁ 

 

ʉʦʩʪʘʚ ʣʠʢʚʦʨʘ ɻʨʫʧʧʳ 

1 ʛʨʫʧʧʘ, n ð 89 2 ʛʨʫʧʧʘ, n ð 98 

ɸʙʩ. % ɸʙʩ. % 

ʇʦʢʘʟʘʪʝʣʠ ʩʧʠʥʥʦʤʦʟʛʦʚʦʡ ʞʠʜʢʦʩʪʠ ʚ ʥʦʨʤʝ 76 85,3 81 82,6 

ʎʠʩʪʦʟ> 30 ʢʣ/ʤʤ  

ɹʝʣʦʢ> 1ă 

9 10,1 12 12,2 

ʕʨʠʪʨʦʮʠʪʳ  11 12,3 14 14,2 

 

ʄʈʊ ð ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʙʦʣʴʥʳʭ ʛʠʜʨʦʮʝʬʘʣʠʝʡ 

ʕʪʦʪ ʤʝʪʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʩʝ ʙʦʣʝʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʦʣʴʥʳʭ ʩ 

ʛʠʜʨʦʮʝʬʘʣʠʝʡ, ʪ. ʢ. ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʣʷʪʴ ʘʥʦʤʘʣʠʠ ʨʘʟʚʠʪʠʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʫ ʜʝʪʝʡ ʩ 

ʛʠʜʨʦʮʝʬʘʣʠʝʡ, ʦʧʨʝʜʝʣʠʪʴ ʨʘʟʤʝʨʳ ʣʠʢʚʦʨʥʦʡ ʩʠʩʪʝʤʳ ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ, ʚʳʷʚʠʪʴ 

ʭʘʨʘʢʪʝʨ ʣʠʢʚʦʨʥʦïʤʦʟʛʦʚʳʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʫ ʢʘʞʜʦʛʦ ʙʦʣʴʥʦʛʦ (ʈʠʩʫʥʦʢ 2).  

ɺʩʝʛʦ ʦʙʩʣʝʜʦʚʘʥʦ 48 ʙʦʣʴʥʳʭ ʩ ʛʠʜʨʦʮʝʬʘʣʠʝʡ. ʋʩʪʘʥʦʚʣʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʣʠʥʝʡʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʞʝʣʫʜʦʯʢʦʚʦʡ ʩʠʩʪʝʤʳ, ʫʪʦʯʥʝʥʳ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʩʦʩʪʘʚʣʷʶʱʠʤʠ 

ʥʘʨʫʞʥʦʡ ʠ ʚʥʫʪʨʝʥʥʝʡ ʣʠʢʚʦʨʥʳʭ ʩʠʩʪʝʤ. 
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ʈʠʩʫʥʦʢ 2. ɻʠʜʨʦʮʝʬʘʣʠʷ ʫ ʨʝʙʝʥʢʘ 6 ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ. 

 

ʊʘʙʣʠʮʘ 3. 

ʇʆʂɸɿɸʊɽʃʀ ʇɸʈɸʄɽʊʈʆɺ ɾɽʃʋɼʆʏʂʆɺʆʁ ʉʀʉʊɽʄʓ  

ʋ ɼɽʊɽʁ ʉ ɻʀɼʈʆʎɽʌɸʃʀɽʁ ʇʆ ɼɸʅʅʓʄ ʄʈʊ 

 

ʇʘʨʘʤʝʪʨʳ ʚ ʤʤ ɼʝʪʠ ʩ 

ʛʠʜʨʦʮʝʬʘʣʠʝʡ 

n ī27, ʄÑm 

ʅʦʨʤʘʪʠʚʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ, 

n ī24, ʄÑm 

                                       ʩʣʝʚʘ 

ʇʦʧʝʨʝʯʥʳʡ ʨʘʟʤʝʨ 

 ʙʦʢʦʚʳʭ ʞʝʣʫʜʦʯʢʦʚ 

                                         ʩʧʨʘʚʘ 

26,3Ñ3,2* 

 

 

24,8Ñ2,9* 

3,65Ñ0,17 

 

 

3,66Ñ0,17 

III ʞʝʣʫʜʦʯʝʢ 11,8Ñ1,17* 3,22Ñ0,22 

ʀʥʜʝʢʩ III ʞʝʣʫʜʦʯʢʘ (ʫʩʣʦʚʥʳʝ ʝʜʠʥʠʮʳ) 9,9Ñ0,88* 2,74Ñ0,15 

ʇʨʠʤʝʯʘʥʠʝ: * ð ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʟʜʦʨʦʚʳʭ ʜʝʪʝʡ, ʈ <0,05. 
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ɿʘʢʣʶʯʝʥʠʝ 

ʇʦ ʠʪʦʛʘʤ ʩʚʝʜʝʥʠʡ ʦ ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʦʥʥʳʭ ʤʝʪʦʜʘʭ ʜʠʘʛʥʦʩʪʠʢʠ ʛʠʜʨʦʮʝʬʘʣʠʠ 

ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ: 

ïʢʦʤʧʣʝʢʩ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʦʙʩʣʝʜʦʚʘʥʠʡ ʜʝʪʝʡ ʩ ʛʠʜʨʦʮʝʬʘʣʠʝʡ ʜʦʣʞʝʥ ʚʢʣʶʯʘʪʴ ʚʩʝ 

ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʚʠʟʫʘʣʠʟʘʮʠʠ ʩʪʨʫʢʪʫʨ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ 

ʩʚʦʝʚʨʝʤʝʥʥʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʙʦʣʝʟʥʴ ʠ ʢʘʯʝʩʪʚʝʥʥʦ ʦʮʝʥʠʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʣʝʯʝʥʠʷ 

ʛʠʜʨʦʮʝʬʘʣʠʠ ʚ ʜʠʥʘʤʠʢʝ. 

ïʧʨʦʚʝʜʝʥʠʝ ʥʝʡʨʦʩʦʥʦʛʨʘʬʠʠ ʠ ʜʦʧʧʣʝʨʦʛʨʘʬʠʠ ʩʦʩʫʜʦʚ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʚʩʝʤ 

ʥʦʚʦʨʦʞʜʝʥʥʳʤ ʜʘʞʝ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʢʣʠʥʠʯʝʩʢʠʭ ʩʠʤʧʪʦʤʦʚ ʥʘʨʫʰʝʥʠʷ ʬʫʥʢʮʠʠ ʥʝʨʚʥʦʡ 

ʩʠʩʪʝʤʳ ʠʣʠ ʧʨʠ ʥʘʣʠʯʠʠ ʦʪʜʝʣʴʥʳʭ ʧʨʦʷʚʣʝʥʠʡ ʜʠʩʬʫʥʢʮʠʠ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʙʫʜʝʪ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʥʥʝʤʫ ʚʳʷʚʣʝʥʠʶ ʛʠʜʨʦʮʝʬʘʣʠʠ ʠ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʣʝʯʝʥʠʷ. 

ïʨʘʟʨʘʙʦʪʘʥ ʘʣʛʦʨʠʪʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʚʢʣʶʯʝʥʠʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʤʝʪʦʜʦʚ 

ʦʙʩʣʝʜʦʚʘʥʠʷ ʧʨʠ ʚʝʜʝʥʠʠ ʜʝʪʝʡ ʩ ʛʠʜʨʦʮʝʬʘʣʠʝʡ. 

 

ɸʃɻʆʈʀʊʄ ʅɸɿʅɸʏɽʅʀʗ ʅʉɻ, ʋɿɼɻ ʀ ʄʈʊ  

ɺ ʎɽʃʗʍ ʈɸʅʅɽɻʆ ɺʓʗɺʃɽʅʀʗ ɻʀɼʈʆʎɽʌɸʃʀʀ 

 

ʉʦʩʪʦʷʥʠʝ 

 

 ʄʝʪʦʜʳ ʠ ʩʨʦʢʠ ʥʘʟʥʘʯʝʥʠʷ 

   

ʅʦʚʦʨʦʞʜʝʥʥʳʝ  

ʂʣʠʥʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ: 

ʅʝʜʦʥʦʰʝʥʥʦʩʪʴ, ʦʮʝʥʢʘ ʧʦ ɸʧʛʘʨ  

ʥʠʞʝ 6 ʙʘʣʣʦʚ, ʚʷʣʦʩʪʴ ʠ ʚʦʟʙʫʜʠʤʦʩʪʴ, 

ʚʳʨʘʞʝʥʥʘʷ ʞʝʣʪʫʰʥʦʩʪʴ  

  

ʅʉɻ  ʚ ʧʝʨʚʳʝ 3 ʜʥʷ  

ʋɿɼɻ ʞʠʟʥʠ ʧʦʩʣʝ ʨʦʞʜʝʥʠʷ 

 

  

ɼʝʪʠ ʧʝʨʚʳʭ 2 ʤʝʩʷʮʝʚ ʞʠʟʥʠ  ɺʩʝʤ ʧʝʨʝʜ ʧʨʦʚʝʜʝʥʠʝʤ ʧʨʠʚʠʚʦʢ ʅʉɻ, ʋɿɼɻ 

   

ɼʝʪʠ 1-ʛʦ ʛʦʜʘ ʞʠʟʥʠ ʧʨʠ ʥʘʣʠʯʠʠ ɻɼʎ  

ʢʦʤʧʝʥʩʠʨʦʚʘʥʥʦʡ ʬʦʨʤʳ 

 

 ɽʞʝʢʚʘʨʪʘʣʴʥʦ ʅʉɻ, ʋɿɼɻ 

ʇʨʠ ʜʝʢʦʤʧʝʥʩʠʨʦʚʘʥʥʳʭ ʬʦʨʤʝ ɻɼʎ  ʇʨʠ ʥʘʧʨʘʚʣʝʥʠʠ ʥʘ ʭʠʨʫʨʛʠʯʝʩʢʦʝ ʦʪʜ-ʝ ʣʝʯʝʥʠʝ 

ʅʉɻ, ʋɿɼɻ, ʄʈʊ 
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Abstract. The soil condition on the slopes used for the cocoa crops has been analyzed. 

The investigated territory lies in the equatorial plains of South America at the Pacific Coast. 

The field investigations and the soil samples were taken in the cocoa crops zones. The sites with 3Á 

and 8Á inclination angle of slopes were chosen for the analysis. It was found that the higher 

inclination angle provokes more intensive soil degradation processes and the organic content loss. 

The organic matter content range in the plow layer decreases from 9.74% to 3.26%. The main 

degradation factor is the erosion, namely, the sheet erosion of the surface soil. The linear erosion 

forms are insignificant. The slopes with no more than 3Á inclination angle are charachterised by less 

organic content loss caused by the sheet erosion and appear to be more suitable for the cocoa crops 

in the investigated zone. 

 

ɸʥʥʦʪʘʮʠʷ. ʀʩʩʣʝʜʦʚʘʥʦ ʩʦʩʪʦʷʥʠʝ ʧʦʯʚ ʥʘ ʩʢʣʦʥʘʭ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ 

ʢʘʢʘʦïʢʫʣʴʪʫʨ. ʀʟʫʯʝʥʥʘʷ ʪʝʨʨʠʪʦʨʠʷ ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʨʘʚʥʠʥʘʭ ʚ ʵʢʚʘʪʦʨʠʘʣʴʥʦʡ ʯʘʩʪʠ 

ʖʞʥʦʡ ɸʤʝʨʠʢʠ, ʙʣʠʟ ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʧʦʙʝʨʝʞʴʷ. ʇʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʝʤʝʣʴ ʠ 

ʘʥʘʣʠʟʠʨʫʝʤʳʝ ʦʙʨʘʟʮʳ ʧʦʯʚ ʧʨʠʫʨʦʯʝʥʳ ʢ ʟʦʥʘʤ ʚʦʟʜʝʣʳʚʘʥʠʷ ʢʘʢʘʦïʢʫʣʴʪʫʨ. 

ʉʨʘʚʥʠʚʘʣʠʩʴ ʫʯʘʩʪʢʠ ʩʢʣʦʥʦʚ ʩ ʢʨʫʪʠʟʥʦʡ 3Á ʠ 8Á. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʦʮʝʩʩʳ ʜʝʛʨʘʜʘʮʠʠ 

ʧʦʯʚ, ʠ ʧʨʝʞʜʝ ʚʩʝʛʦ ʧʦʪʝʨʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʥʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ ʧʨʦʷʚʣʷʝʪʩʷ ʧʨʠ 

ʙʦʣʴʰʝʤ ʫʢʣʦʥʝ ʧʦʚʝʨʭʥʦʩʪʠ. ʅʘʙʣʶʜʘʝʪʩʷ ʧʘʜʝʥʠʝ ʩʦʜʝʨʞʘʥʠ ̫ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʩ 

9,74% ʜʦ 3,26% ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ. ʆʩʥʦʚʥʦʡ ʬʘʢʪʦʨ ʜʝʛʨʘʜʘʮʠʠ ð ʵʪʦ ʵʨʦʟʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ, 

ʘ ʠʤʝʥʥʦ ʧʣʦʩʢʦʩʪʥʦʡ ʩʤʳʚ ʚʝʨʭʥʝʛʦ ʛʦʨʠʟʦʥʪʘ ʧʦʯʚ. ʃʠʥʝʡʥʳʝ ʵʨʦʟʠʦʥʥʳʝ ʬʦʨʤʳ ʨʘʟʚʠʪʳ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦ. ɼʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʢʘʢʘʦïʢʫʣʴʪʫʨ ʚ ʠʩʩʣʝʜʫʝʤʦʡ ʟʦʥʝ ʩʢʣʦʥʳ ʥʝ 

ʧʨʝʚʳʰʘʝʶʱʠʝ ʥʘʢʣʦʥ ʚ 3Á ʷʚʣʷʶʪʩʷ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʠ ʥʝ ʧʨʠʚʦʜʷʪ ʢ ʩʫʱʝʩʪʚʝʥʥʦʡ ʧʦʪʝʨʝ 

ʧʣʦʜʦʨʦʜʠʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʤʳʚʘ. 
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The Republic of Ecuador is one of the producers and exporters of cocoa. The greater part of 

the plantings lays the Province of Esmeraldas cultivated mostly by small-scale farmers.  

Cocoa crops on sloped areas eventually leads to the soil degradation caused by water erosion 

processes. 

The research was focused on the estimation of the lands with different slope angle inclination 

used to cultivate Theobroma cacao L. 

A number of previous research papers have dealt with the problem of the soil degradation 

process in Ecuador caused by agricultural activity [1ï3] and others. 

The authors carried out the investigation in Esmeraldas province, San Lorenzo canton, 

Ecuador in 2017ï2018. The keyïsite is located in the district of TululbiïRicaurte (a plain area at the 

Pacific coast of Ecuador), 10ï60 meters above sea level. Nevertheless, the slopes of different 

inclination provoke erosion processes. The location in the equtorial area at the latitude of 1Á15ǋ 

determine the main climat characteristics of the territory. According to the data of The National 

Institute of Meteorology and Hydrology of Ecuador the mean temperature is 25Á ʉ, slightly varying 

through the months. The average annual precipitation for the region exceeds 2500 mm. January is 

the wettest month and in September the precipitation rates decrease. The precipitation rates are 

changeable throughout the year. The humid period lasts from January to the mid-summer. The 

monthly average rate from January to April is 300 mm. The dry season falls on the period of 

AugustïDecember. 

The forms of linear erosion are not prevailing in the investigated area: rare cases of gully 

erosion, rain gullets and furrow erosion. 

It should be noted that the research was held within one farm with the identical agricultural 

methods and cultivation period of this agricultural crop.  

The fieldïinvestigations were carried out in the agricultural areas used for cocoa crops 

(Figure). 
 

 
 

Figure. Sloped areas with cocoa crops. 
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The comparative analysis was carried out for two keyïsites situated on the slope with 3Á 

inclination angle in its upper part and 8Á in the middle. The data is presented in the Table. The soil 

sampling analysis was carried out at the laboratory of Agrocalidad, Quito. 

 

Table. 

THE PARAMETERS OF THE KEYïSITESô SLOPE SOILS 

 

Parameters Keyïsite 1 Cacao. 

(slope angle 3Á) 

Keyïsite 2 Cacao. 

(slope angle 8Á) 

Organicmatter (%) 9.74 3.26 

Nitrogen (%) 0.49 0.16 

Phosphorus (mg/kg) 3.5 3.5 

Potassium (cmol/kg) 0.07 0.55 

Calcium (cmol/kg) 1.95 3.7 

Magnesium (cmol/kg) 0.36 1.22 

Iron (mg/kg) 295.3 534.2 

Manganese (mg/kg) 8.47 16.85 

Copper (mg/kg) 8.18 4.7 

Zinc (mg/kg) 3.44 3.11 

pH 5.39 5.34 

 

The particular attention is to be attracted by the changing percentage of the soil organic 

content. The amount of organic matter loss increases dependable the inclination angle (9.74% at 3Á 

slope to 3.26% at 8Á slope). Such dramatic three time drop is caused by intensive linear errosion and 

fast soil fertility decline. 

Also, the soils of steeply inclined areas reveal the three times decrease of nitrogen parameter 

in comparison with keyïsite 1. The phosphorus indicators are the same for both of the compared 

sites. However, these parameters (3.5 mg/kg) are lower than the average amounts for the coastal 

area of Ecuador: according to ñAgencia Ecuatoriana de Aseguramiento de Calidad Agroò they 

appear to be 11.0ï20.0 mg/kg. The investigated agricultural lands were not applied with phosphate 

fertilizers. And therefore, the sheet wash could not influence the decrease of the phosphorus amount 

in the analyzed soils. 

The high concentration of iron and manganese in the soil from the steeply inclined slope 

could be explained by the soil formation conditions in the area. 

On this basis we conclude that the intensity of the soil degradation of the lands used for cocoa 

crops depends on the inclination angle of the slope. It is not recommended to plant cocoa crops on 

the slopes of more than 8Á inlination angle to avoid fast soil degradation and soil fertility decline. 

The slopes with no more than 3Á inclination angle do not suffer greatly from soil degradation 

and appear to be more suitable for the cocoa crops in the investigated zone. The soils on the steeply 

inclined slopes are more liable to erosion. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʵʢʦʙʠʦʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʞʁʥʦʛʦ ʩʢʣʦʥʘ 

ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ, ʚʭʦʜʷʱʝʛʦ ʚ ʐʝʢʠïɿʘʢʘʪʘʣʴʩʢʠʡ ʢʘʜʘʩʪʨʦʚʳʡ ʨʘʡʦʥ. ʇʨʝʜʩʪʘʚʣʝʥʳ 

ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʙʠʦʮʝʥʦʟʦʚ ʥʘ ʦʩʥʦʚʝ 

ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʭ ʜʘʥʥʳʭ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʠ ʠʩʧʘʨʷʝʤʦʩʪʠ, ʩʦʩʪʘʚʣʝʥ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ 

ʙʘʣʘʥʩ ʙʠʦʛʝʦʮʝʥʦʟʦʚ ʩ ʧʦʟʠʮʠʠ ɻʥʝʨʛʝʪʠʢʠ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ ʧʦ ʦʩʥʦʚʥʳʤ ʪʠʧʘʤ ʧʦʯʚ. ɼʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ ʠʩʧʦʣʴʟʦʚʘʥ ʤʝʪʦʜ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʋʩʪʘʥʦʚʣʝʥʳ ʧʣʦʱʘʜʠ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʜʦʤʠʥʠʨʫʶʱʠʭ ʪʠʧʦʚ ʧʦʯʚ, ʢʘʢ ʛʦʨʥʦïʣʝʩʥʳʝ ʙʫʨʳʝ, ʛʦʨʥʦïʣʝʩʥʳʝ ʢʦʨʠʯʥʝʚʳʝ, 

ʠʥʪʨʘʟʦʥʘʣʴʥʳʝ ʨʘʚʥʠʥʥʳʝ ʣʫʛʦʚʦïʣʝʩʥʳʝ ʠ ʛʦʨʥʦïʣʫʛʦʚʳʝ ʧʦʯʚʳ ʩʫʙʘʣʴʧʠʡʩʢʠʭ ʠ 

ʘʣʴʧʠʡʩʢʠʭ ʣʫʛʦʚ ʠ ʬʠʪʦʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʙʠʦʮʝʥʦʟʦʚ ʥʘ 1 ʛʘ, ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʝʨʝʚʝʜʝʥʥʳʝ ʥʘ 

ʦʙʱʫʶ ʧʣʦʱʘʜʴ. 

 

Abstract. The article describes the ecobiogeographical conditions of the Southern slope of 

the Great Caucasus, which is a part of the ShekiïZakatala cadastral district. The calculation results 

have been presented on biological productivity of biocenoses on the basis of the mean perennial 

data of the precipitations and evaporation the energy balance of biogeocenoses was compiled from 

the soil formation energetics standpoint on the main types of soils in the article. To carry out this 

work we used the simulation method. Areas of formation of dominant soil types were determined, 

such as mountainïforest brown, mountainïforest brown, intrazonal plain meadowïforest and 

mountainïmeadow soils of subalpine and alpine meadows and photo productivity of biocenoses per 

hectare, subsequently transferred to a total area. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʘʜʠʘʮʠʦʥʥʳʡ ʙʘʣʘʥʩ, ʠʩʧʘʨʷʝʤʦʩʪʴ, ʙʠʦʮʝʥʦʟ, ʘʪʤʦʩʬʝʨʥʳʝ ʦʩʘʜʢʠ. 

 

Keywords: radiation balance, evaporation, biocenosis, atmosphere sediment. 

 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʨʝʩʫʨʩʦʚ ʚ ʩʚʷʟʠ ʩ ʝʞʝʜʥʝʚʥʳʤ ʠʟʤʝʥʝʥʠʝʤ ʝʛʦ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʢʘʢ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ, ʪʘʢ ʠ ʞʠʚʦʪʥʦʛʦ ʤʠʨʘ, ʠʩʯʝʟʥʦʚʝʥʠʝʤ ʦʜʥʠʭ ʠ ʧʦʷʚʣʝʥʠʝʤ ʠʥʳʭ ʞʠʚʳʭ 

ʩʫʱʝʩʪʚ, ʦʪ ʧʨʦʩʪʝʡʰʠʭ ʜʦ ʚʳʩʰʠʭ, ʘ ʪʘʢʞʝ ʧʨʷʤʦʣʠʥʝʡʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ 

ʥʘʩʝʣʝʥʠʷ ʧʣʘʥʝʪʳ, ʩʧʦʩʦʙʩʪʚʫʶʱʝʡ ʦʙʦʩʪʨʝʥʠʶ ʥʝʭʚʘʪʢʠ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʠ 

ʫʩʠʣʠʚʘʶʱʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʧʨʠʦʙʨʝʣʘ ʦʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠ ʚ ʥʘʰʠ ʜʥʠ 

[10]. 

ʇʨʦʙʣʝʤʳ ʫʩʪʦʡʯʠʚʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʥʘʟʝʤʥʳʭ ʵʢʦʩʠʩʪʝʤ ʷʚʣʷʷʩʴ ʥʘʩʫʱʥʦʡ, ʚ 

ʩʦʩʪʘʚʥʫʶ ʯʘʩʪʴ ʢʦʪʦʨʦʛʦ ʚʭʦʜʠʪ ʦʧʨʝʜʝʣʝʥʠʝ ʜʝʡʩʪʚʠʪʝʣʴʥʦʡ ʠ ʧʦʪʝʥʮʠʘʣʴʥʦ ʚʦʟʤʦʞʥʦʡ 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

http://www.bulletennauki.com 
ʊ. 4. ˉ10. 2018 

 

 

89 

 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ ʢʘʢ ʚ ʮʝʣʷʭ ʠʭ ʥʘʠʙʦʣʝʝ 

ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʩʦʭʨʘʥʝʥʠʷ, ʪʘʢ ʠ ʜʣʷ ʫʩʚʦʝʥʠʷ ʧʨʠʭʦʜʷʱʠʭ ʢ ʟʝʤʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʜʠʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʧʨʠʨʦʜʥʳʤʠ ʠ ʢʫʣʴʪʫʨʥʳʤʠ ʙʠʦʛʝʦʮʝʥʦʟʘʤʠ. 
 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʐʝʢʠïɿʘʢʘʪʘʣʴʩʢʠʡ ʢʘʜʘʩʪʨʦʚʳʡ ʨʘʡʦʥ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʥʘ ʞʁʥʦʤ ʩʢʣʦʥʝ ɹʦʣʴʰʦʛʦ 

ʂʘʚʢʘʟʘ, ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ɹʘʣʘʢʝʥʩʢʠʡ, ɿʘʢʘʪʘʣʴʩʢʠʡ, ɻʘʭʩʢʠʡ, ʐʝʢʠʥʩʢʠʡ, ʆʛʫʟʩʢʠʡ ʠ 

ɻʘʙʘʣʠʥʩʢʠʡ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʨʘʡʦʥʳ ʠ ʛʨʘʥʠʯʠʪ ʥʘ ʩʝʚʝʨʝ ʧʦ ɺʦʜʦʨʘʟʜʝʣʴʥʦʤʫ ʭʨʝʙʪʫ ʩ 

ʈʝʩʧʫʙʣʠʢʦʡ ɼʘʛʝʩʪʘʥ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʥʘ ʟʘʧʘʜʝ ʠ ʶʛʦïʟʘʧʘʜʝ ʩ ɻʨʫʟʠʝʡ, ʥʘ ʶʛʦï

ʚʦʩʪʦʢʝ ʩ ɸʛʜʘʰʩʢʠʤ ʠ ɻʝʡʯʘʡʩʢʠʤ, ʘ ʥʘ ʚʦʩʪʦʢʝ ʀʩʤʘʠʣʣʠʥʩʢʠʤ ʨʘʡʦʥʘʤʠ. 

ɻʠʧʩʦʤʝʪʨʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʨʝʛʠʦʥʘ ʥʘʯʠʥʘʷ ʦʪ 100 ʤ ʧʦʙʝʨʝʞʴʷ ɸʜʞʠʥʦʭʫʨʩʢʦʛʦ 

ʦʟʝʨʘ, ʧʨʦʩʪʠʨʘʝʪʩʷ ʜʦ 3683 ʤ ɺʦʜʦʨʘʟʜʝʣʴʥʦʛʦ ʭʨʝʙʪʘ. ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʢʘʜʘʩʪʨʦʚʦʛʦ ʨʘʡʦʥʘ 

8960 ʢʤ
2
, ʚ ʪʦʤ ʯʠʩʣʝ: ɹʘʣʘʢʝʥʩʢʠʡ ʨʘʡʦʥ ð 923 ʢʤ

2
 (10,3%); ɿʘʢʘʪʘʣʴʩʢʠʡ ʨʘʡʦʥ ð 1348 

ʢʤ
2
 (15,0%); ɻʘʭʩʢʠʡ ʨʘʡʦʥ ð 1493,8 ʢʤ

2
 (16,67%); ʐʝʢʠʥʩʢʠʡ ð 2432,8 ʢʤ

2
 (27,15%); 

ʆʛʫʟʩʢʠʡ ʨʘʡʦʥ ð 1220 ʢʤ
2
 (13,62%); ɻʘʙʘʣʠʥʩʢʠʡ ʨʘʡʦʥ ð1548,6 ʢʤ

2
 (17,28%). 

ʈʝʣʴʝʬ ʞʁʥʦʛʦ ʩʢʣʦʥʘ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ ʛʦʨʥʳʡ, ʩʝʡʩʤʠʯʝʩʢʠ ʘʢʪʠʚʥʳʡ ʠ ʚʳʜʝʣʷʝʪʩʷ 

ʧʦ ʩʣʦʞʥʦʩʪʠ ʤʦʨʬʦʩʪʫʢʪʫʨʳ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʚʳʚʝʪʨʠʚʘʥʠʝʤ, ʩʞʘʪʠʝʤ ʠ ʧʦʜʚʝʨʞʝʥʥʦʩʪʠ 

ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʤ ʪʦʣʯʢʘʤ ʦʪʜʝʣʴʥʳʭ ʤʦʨʬʦʩʪʨʫʢʪʫʨ [2]. 

ɺ ʣʠʪʦʣʦʛʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʪʝʨʨʠʪʦʨʠʷ ʩʣʦʞʝʥʘ ʧʦʨʦʜʘʤʠ ʥʠʞʥʝï ʠ ʩʨʝʜʥʝʨʁʩʢʦʛʦ 

ʧʝʨʠʦʜʦʚ ʤʝʟʦʟʦʷ ʠ ʪʨʝʪʠʯʥʦʛʦ ʠ ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʧʝʨʠʦʜʦʚ ʢʘʡʥʦʟʦʡʩʢʦʡ ʵʨʳ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʦʩʥʦʚʥʦʤ ʛʨʫʙʳʤʠ ʠ ʣʝʛʢʠʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʢʦʥʫʩʦʚ ʚʳʥʦʩʘ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʠ ʪʷʞʝʣʦ 

ʛʣʠʥʠʩʪʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʚ ʨʘʚʥʠʥʥʦʡ ʯʘʩʪʠ. ʇʨʝʜʛʦʨʥʘʷ ʯʘʩʪʴ ʩʣʦʞʝʥʘ ʠʟʚʝʩʪʥʷʢʘʤʠ ʠ 

ʧʝʩʯʘʥʠʢʘʤʠ ʤʝʣʦʚʦʛʦ ʧʝʨʠʦʜʘ ʤʝʟʦʟʦʡʩʢʦʡ ʵʨʳ [7, 14]. 

ʂʣʠʤʘʪ ʞʁʥʦʛʦ ʩʢʣʦʥʘ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ ʀ. ɺ. ʌʠʛʫʨʦʚʩʢʠʤ (1927) ʦʪʥʝʩʝʥ ʢ ʣʝʩʥʦʡ 

ʟʦʥʝ, ʙʣʠʟʢʦʡ ʢ ʚʣʘʞʥʦʤʫ ʩʫʙʪʨʦʧʠʯʝʩʢʦʤʫ ʢʣʠʤʘʪʫ ʏʝʨʥʦʤʦʨʩʢʦʛʦ ʧʦʙʝʨʝʞʴʷ [12]. 

ɺ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʨʝʛʠʦʥʘ ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 12,5ï13,2 C̄, ʧʦʥʠʞʘʝʪʩʷ ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʜʦ 5,7̄C. ɺ ʧʨʝʜʛʦʨʥʦʡ ʧʦʣʦʩʝ ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʷʥʚʘʨʷ 0,6ï1,0 C̄, ʘ ʠʶʣʷ 23ï24 C̄, ʧʦʥʠʞʘʝʪʩʷ ʚʳʩʦʪʦʡ ʥʘ ʩʪʘʥʮʠʠ ɸʣʠʙʝʢ (1740 ʤ) ʚ 

ʷʥʚʘʨʝ ʜʦ ī3,8 C̄, ʚ ʠʶʣʝ ʜʦ 15,4 C̄. 

ʉʫʤʤʘ ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʘʢʪʠʚʥʳʭ ʪʝʤʧʝʨʘʪʫʨ (ʚʳʰʝ 0 C̄) ʩʦʩʪʘʚʣʷʝʪ 4500ï5000 C̄, ʘ 

ʚʳʰʝ 10 C̄ ʚ ʧʨʝʜʛʦʨʥʦʡ ʯʘʩʪʠ 800ï2100 C̄, ʥʘ ʚʳʩʦʪʝ 1750 ʤ ð 600 ʉ̄. 

ʂ ʚʦʩʪʦʢʫ ʧʦ ʞʁʥʦʤʫ ʩʢʣʦʥʫ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ 

ʩʦʩʪʘʚʣʷʝʪ 11,9ï10,6 C̄. ʉʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʷʥʚʘʨʷ 0,1ï0,9 C̄, ʠʶʣ ̫23,6ï21,9 C̄. 

ʆʩʘʜʢʠ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʨʘʩʧʨʝʜʝʣʝʥʳ ʨʘʚʥʦʤʝʨʥʦ. ɻʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ 890ï

1079 ʤʤ, ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʪʦʨʳʭ (143 ʤʤ) ʚʳʧʘʜʘʝʪ ʚ ʤʘʝ, ʘ ʤʠʥʠʤʘʣʴʥʦʝ 25ï35 ʤʤ 

ʚ ʷʥʚʘʨʝ [15]. 

ʂʨʫʧʥʳʝ ʨʝʢʠ ʊʘʣʘʯʘʡ, ɹʘʣʘʢʘʥʯʘʡ, ʄʘʟʳʤʯʘʡ, ʂʘʪʝʭ, ʐʠʥʯʘʡ, ʂʠʰʯʘʡ, ɸʛʨʠʯʘʡ, 

ɺʘʥʜʘʤʯʘʡ, ʊʫʨʴʷʥʯʘʡ, ɻʝʡʯʘʡ, ʂʦʨʯʘʡ ʠ ʜʨ. ʷʚʣʷʷʩʴ ʦʩʥʦʚʥʳʤʠ ʚʦʜʥʳʤʠ ʘʨʪʝʨʠʷʤʠ ʐʝʢʠï

ɿʘʢʘʪʘʣʴʩʢʦʡ ʟʦʥʳ, ʩʦʟʜʘʶʪ ʛʫʩʪʫʶ ʨʝʯʥʫʶ ʩʝʪʴ [9]. 
 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ɼʦ ʩʠʭ ʧʦʨ ʚ ʢʘʯʝʩʪʚʝ ʧʦʢʘʟʘʪʝʣʷ ʧʨʠ ʦʮʝʥʢʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʧʨʠʥʠʤʘʝʪʩʷ ʪʘʢʦʡ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʡ ʧʦʢʘʟʘʪʝʣʴ, ʢʘʢ ʩʫʤʤʘ 

ʘʢʪʠʚʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʚʳʰʝ 10 Áʉ [14]. ɺ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ʨʘʜʠʘʮʠʦʥʥʳʡ ʙʘʣʘʥʩ ʟʝʤʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ (R) ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʦʙʲʝʢʪʠʚʥʦʡ ʠ ʬʠʟʠʯʝʩʢʠ ʦʧʨʝʜʝʣʝʥʥʦʡ ʚʝʣʠʯʠʥʦʡ, 

ʧʦʟʚʦʣʷʶʱʝʡ ʙʦʣʝʝ ʩʪʨʦʛʦ ʩʫʜʠʪʴ ʦʙ ʫʩʣʦʚʠʷʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ 

ʙʠʦʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʬʠʪʦï ʠ ʘʛʨʦʬʠʪʦʮʝʥʦʟʦʚ. 
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ɼʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʙʠʦʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʮʝʥʦʟʦʚ 

ʥʝʦʙʭʦʜʠʤʦ ʚ ʥʘʯʘʣʝ ʦʧʨʝʜʝʣʠʪʴ ʟʘʪʨʘʪʳ ʵʥʝʨʛʠʠ ʥʘ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʝ, ʜʣʷ ʯʝʛʦ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʬʦʨʤʫʣʦʡ ɺʦʣʦʙʫʝʚʘ ɺ. ʈ. (1): 
 

Q = RὩ    (1) 

 

ʛʜʝ Q ð ʟʘʪʨʘʪʳ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ ʥʘ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʝ, R ð ʨʘʜʠʘʮʠʦʥʥʳʡ ʙʘʣʘʥʩ 

ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, Kn ð ʢʦʵʬʬʠʮʠʝʥʪ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʫʚʣʘʞʥʝʥʥʦʩʪʠ, m ð ʧʦʢʘʟʘʪʝʣʴ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʙʠʦʛʝʦʮʝʥʦʟʘ, ǎ ð ʦʩʥʦʚʘʥʠʝ ʥʘʪʫʨʘʣʴʥʳʭ ʣʦʛʘʨʠʬʤʦʚ. 

ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʊʘʙʣʠʮʳ 1, ʚʝʣʠʯʠʥʘ ʟʘʪʨʘʪ ʵʥʝʨʛʠʠ ʥʘ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʝ ʧʦ ʨʝʛʠʦʥʫ 

ʚʘʨʴʠʨʫʝʪ ʦʪ 32,29 ʜʦ 35,41 ʢʢʘʣ/ʩʤ
2 
ʛʦʜ, ʩ ʥʘʠʤʝʥʴʰʠʤ ʟʥʘʯʝʥʠʝʤ ʚ ɹʘʣʘʢʝʥʩʢʦʤ, ʘ 

ʥʘʠʙʦʣʴʰʠʤ ʚ ɻʘʭʩʢʦʤ ʨʘʡʦʥʝ: 
 

Kn = 
̏̒́̅̋̉ȟ   ╟

̠̝̉̒̐́̑̆̍̏̒̓ȟ   Ἇἶ
  (2) 

 

ʇʨʠ ʵʪʦʤ ʦʩʘʜʢʠ (P) ʠ ʨʘʜʠʘʮʠʦʥʥʳʡ ʙʘʣʘʥʩ (R) ʧʨʠʥʠʤʘʣʠʩʴ ʧʦ ʕ. ʄ. ʐʠʭʣʠʥʩʢʦʤʫ 

[15], ʠʩʧʘʨʷʝʤʦʩʪʴ (En) ð ʨʘʩʩʯʠʪʘʥʘ ʧʦ ʬʦʨʤʫʣʝ ɺ. ʈ. ɺʦʣʦʙʫʝʚʘ [3]: 
 

En = 50 R
0,67 

 (3) 
 

ɺʝʣʠʯʠʥʘ ʠʩʧʘʨʷʝʤʦʩʪʠ, ʨʘʩʩʯʠʪʘʥʥʘʷ ʧʦ ʬʦʨʤʫʣʝ (3), ʠʤʝʷ ʜʘʥʥʳʝ ʪʦʣʴʢʦ 

ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʙʘʣʘʥʩʘ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʥʘʠʤʝʥʴʰʝʝ ʟʥʘʯʝʥʠʝ ʚ 587 ʤʤ ʧʨʠʭʦʜʠʪʩʷ ʥʘ 

ɹʘʣʘʢʝʥʩʢʠʡ, ʘ ʥʘʠʙʦʣʴʰʝʝ 687 ʤʤ ʥʘ ɻʘʭʩʢʠʡ ʨʘʡʦʥ. 
 

ʊʘʙʣʠʮʘ 1. 

ʅɽʂʆʊʆʈʓɽ ʕʅɽʈɻɽʊʀʏɽʉʂʀɽ ʇʆʂɸɿɸʊɽʃʀ ʀ ʇʈʆɼʋʂʊʀɺʅʆʉʊʔ ɹʀʆʎɽʅʆɿʆɺ  

ʐɽʂʀïɿɸʂɸʊɸʃʔʉʂʆɻʆ ʂɸɼɸʉʊʈʆɺʆɻʆ ʈɸʁʆʅɸ 

 

ʆʙʲʝʢʪʳ P R E Kn Q V 

ɹʘʣʘʢʝʥʩʢʠʡ 1390 39,5 587 2,37 32,40 188,1 

ɿʘʢʘʪʘʣʴʩʢʠʡ 939 49,8 686 1,37 35,50 112,64 

ʐʝʢʠʥʩʢʠʡ 692 49,9 687 1,00 32,29 77,54 

ɻʘʭʩʢʠʡ 920 48,8 655 1,40 35,41 101,66 

ʆʛʫʟʩʢʠʡ 1079 50,5 592 1,82 33,17 155,8 

ɻʘʙʘʣʠʥʩʢʠʡ 1027 51,7 598 1,72 33,67 132,7 

ʇʨʠʤʝʯʘʥʠʝ: R ð ʨʘʜʠʘʮʠʦʥʥʳʡ ʙʘʣʘʥʩ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʢʢʘʣ/ʩʤ
2
 ʛʦʜ (ʧʦ ʕ. ʄ. 

ʐʠʭʣʠʥʩʢʦʤʫ); ʈ ð ʦʩʘʜʢʠ, ʤʤ/ʛʦʜ (ʧʦ ʕ. ʄ. ʐʠʭʣʠʥʩʢʦʤʫ); ɽ ð ʧʨʠʨʦʜʥʘʷ ʠʩʧʘʨʷʝʤʦʩʪʴ, ʤʤ (ʧʦ 

ɺ. ʈ. ɺʦʣʦʙʫʝʚʫ); Q ð ʟʘʪʨʘʪʳ ʵʥʝʨʛʠʠ ʥʘ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʝ, ʢʢʘʣ/ʩʤ
2 
ʛʦʜ; Kn ð ʧʦʢʘʟʘʪʝʣʴ 

ʠʟʤʝʥʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʫʚʣʘʞʥʝʥʥʦʩʪʠ, V ð ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʮ/ʛʘ. 

 

ʇʦʠʩʢ ʩʚʷʟʠ ʤʝʞʜʫ ʚʝʣʠʯʠʥʦʡ ʟʘʪʨʘʪ ʵʥʝʨʛʠʠ ʚ ʙʠʦʛʝʦʮʝʥʦʟʝ, ʨʘʩʩʯʠʪʘʥʥʦʡ ʩʦʛʣʘʩʥʦ 

ʟʘʚʠʩʠʤʦʩʪʠ (1) ʧʦ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʠ ʬʠʪʦʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ, ʫʩʪʘʥʦʚʣʝʥʥʦʡ 

ʧʨʷʤʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʨʘʟʥʳʭ ʘʚʪʦʨʦʚ, ʧʨʠʚʝʣ ʢ ʩʣʝʜʫʶʱʝʡ ʟʘʚʠʩʠʤʦʩʪʠ [6]: 
 

V = Q
n 
 (4) 

 

ʛʜʝ, V ð ʛʦʜʠʯʥʳʡ ʧʨʠʨʦʩʪ ʬʠʪʦʤʘʩʩʳ ʧʨʠʨʦʜʥʳʭ ʩʦʦʙʱʝʩʪʚ, n ð ʧʘʨʘʤʝʪʨ, 

ʥʘʭʦʜʷʱʠʡʩʷ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʚʷʟʠ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʫʚʣʘʞʥʝʥʥʦʩʪʴʶ (Kn): 
 

ǎg n = 0,045 + 0,085 Kn, Kn < 1  

ǎg n = 0,045 + 0,056 Kn, Kn > 1 

(5) 

 

ʅʘ ʦʩʥʦʚʝ ʜʘʥʥʦʡ ʬʦʨʤʫʣʳ, ʨʘʩʯʠʪʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʙʠʦʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʝʩʪʝʩʪʚʝʥʥʳʭ 

ʬʠʪʦʮʝʥʦʟʦʚ ʧʦ ʐʝʢʠïɿʘʢʘʪʘʣʴʩʢʦʤʫ ʢʘʜʘʩʪʨʦʚʦʤʫ ʨʘʡʦʥʫ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʊʘʙʣʠʮʝ 2. 

http://www.bulletennauki.com/
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ɼʘʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ (4) ʧʦʟʚʦʣʷʝʪ ʥʘ ʦʩʥʦʚʝ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʩ ʪʦʯʥʦʩʪʴʶ 

ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʧʦʪʝʥʮʠʘʣʴʥʦ ʚʦʟʤʦʞʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʙʠʦʮʝʥʦʟʦʚ. 
 

ʊʘʙʣʠʮʘ 2. 

ʇʆʂɸɿɸʊɽʃʀ ɹʀʆʇʈʆɼʋʂʊʀɺʅʆʉʊʀ ʀ ʇʈʆʀɿɺʆɼʀʄʆʁ ʕʅɽʈɻʀʀ  

ʇʆ ʇʆʏɺɽʅʅʓʄ ʊʀʇɸʄ ʐɽʂʀïɿɸʂɸʊɸʃʔʉʂʆʄʋ ʂɸɼɸʉʊʈʆɺʆʄʋ ʈɸʁʆʅʋ 

 

ʊʠʧʳ ʧʦʯʚ 
ʇʣʦʱʘʜʴ, 

ʛʘ 

ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ 

(ʥʘʜʟʝʤʥʘʷ+ʧʦʜʟʝʤʥʘʷ), 

ʪ/ʛʘ 

ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʥʘ ʦʙʱʫʶ ʧʣʦʱʘʜʴ, 

ʪ  

ʕʥʝʨʛʠʷ, 

ʧʨʦʠʟʚʦʜʠʤʘʷ  

ʨʘʩʪʝʥʠʷʤʠ ʥʘ 

ʦʙʱ. ʧʣʦʱʘʜʴ, 

kɼʞ  

ɻʦʨʥʦïʣʫʛʦʚʘʷ 7810 31,6 2,47Ĭ10
5 

4,56Ĭ10
6 

ɻʦʨʥʦïʣʝʩʥʘʷ 

ʙʫʨʘʷ (ʛʨʘʙïʙʫʢ) 
138705 28,5 3,95Ĭ10

6 
7,29Ĭ10

7 

ɻʦʨʥʦïʣʝʩʥʘʷ 

ʢʦʨʠʯʥʝʚʘʷ 

(ʜʫʙïʙʫʢ) 

68202 36,0 2,46Ĭ10
6 

4,53Ĭ10
7 

ʃʫʛʦʚʦïʣʝʩʥʘʷ  

(ʠʥʪʨʦʟʦʥʘʣʴʥʳʝ 

ʨʘʚʥʠʥʥʳʝ ʣʝʩʘ) 

720 19,5 1,4Ĭ10
4 

2,59Ĭ10
5 

ʀʪʦʛʦ: 215437 115,6 6,67Ĭ10
6 

12,3Ĭ10
7 

 

ɸ. ʄ. ʂʝʨʠʤʦʚʳʤ [8], ʩ ʧʦʟʠʮʠʠ ʵʥʝʨʛʝʪʠʢʠ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ ʚʧʝʨʚʳʝ ʧʦ ʨʘʟʣʠʯʥʳʤ 

ʧʦʯʚʝʥʥʦïʢʣʠʤʘʪʠʯʝʩʢʠʤ ʟʦʥʘʤ ɸʟʝʨʙʘʡʜʞʘʥʘ, ʙʳʣʘ ʠʟʫʯʝʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʬʠʪʦï ʠ 

ʘʛʨʦʬʠʪʦʮʝʥʦʟʦʚ, ʩʦʩʪʘʚʣʝʥ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʙʘʣʘʥʩ, ʚʳʷʚʣʝʥʘ ʵʥʝʨʛʠʷ ʘʢʢʫʤʫʣʠʨʦʚʘʥʥʘʷ ʚ 

ʬʠʪʦʮʝʥʦʟʘʭ, ʨʘʩʯʠʪʘʥʳ ʟʘʪʨʘʪʳ ʵʥʝʨʛʠʠ ʥʘ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʝ, ʧʦʣʥʦʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ ʙʠʦʛʝʦʮʝʥʦʟʘʤʠ ʠ ʚʳʷʚʣʝʥʳ ʨʝʟʝʨʚʳ ʨʘʜʠʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ, 

ʥʝʜʦʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʨʘʩʪʝʥʠʷʤʠ.  

ʉʩʳʣʘʷʩʴ ʥʘ ʥʘʫʯʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʵʥʝʨʛʝʪʠʢʠ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ ɺ. ʈ. ɺʦʣʦʙʫʝʚʘ [3], ʥʘ 

ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʠ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʙʘʣʘʥʩʘ ɸ. ʄ. ʂʝʨʠʤʦʚʳʤ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʛʦʜʦʚʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʦʣʫʧʫʩʪʳʥʥʳʭ ʙʠʦʮʝʥʦʟʦʚ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʥʘ 

ʩʝʨʦʟʝʤʘʭ, ʩʝʨʦʟʝʤʥʦïʣʫʛʦʚʳʭ ʠ ʣʫʛʦʚʦïʩʝʨʦʟʝʤʥʳʭ ʧʦʯʚʘʭ ʩʦʩʪʘʚʣʷʝʪ 71,0Ĭ10
6
 ʮ, ʘ ʵʥʝʨʛʠʷ 

ʘʢʢʫʤʫʣʠʨʦʚʘʥʥʘʷ ʚ ʙʠʦʮʝʥʦʟʝ ʟʘ ʛʦʜ 31,8Ĭ10
12 
ʢʢʘʣ; ʙʠʦʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʥʘ ʢʘʰʪʘʥʦʚʳʭ 

(ʩʝʨʦïʢʦʨʠʯʥʝʚʳʭ) ʧʦʯʚʘʭ 11,24Ĭ10
7
 ʮ ʠ 50,2Ĭ10

12 
ʢʢʘʣ; ʥʘ ʢʦʨʠʯʥʝʚʳʭ ʧʦʯʚʘʭ 11,84Ĭ10

7
 ʮ ʠ 

53,1Ĭ10
12
 ʢʢʘʣ; ʚ ʛʦʨʥʦïʣʝʩʥʦʡ ʟʦʥʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 59,81Ĭ10

6
 ʮ ʠ 27,0Ĭ10

12
 ʢʢʘʣ; ʚ ʛʦʨʥʳʭ 

ʩʫʙʘʣʴʧʠʡʩʢʠʭ ʠ ʘʣʴʧʠʡʩʢʠʭ ʣʫʛʘʭ 42,30Ĭ10
6
 ʮ ʠ 18,9Ĭ10

12
 ʢʢʘʣ; ʚ ʞʝʣʪʦʟʝʤʘʭ 28,57Ĭ10

6
 ʮ ʠ 

12,4Ĭ10
12
 ʢʢʘʣ, ʘ ʚ ʛʦʨʥʳʭ ʯʝʨʥʦʟʝʤʘʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʙʠʦʮʝʥʦʟʦʚ ʩʦʩʪʘʚʠʣʘ 36,45Ĭ10

5
 ʮ, ʘ 

ʘʢʢʫʤʫʣʠʨʦʚʘʥʥʘʷ ʵʥʝʨʛʠʷ ʟʘ ʛʦʜ 1,8Ĭ10
12
 ʢʢʘʣ. 

ʇʨʠ ʵʪʦʤ ʨʘʩʩʯʠʪʘʚ ʙʠʦʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʝʩʪʝʩʪʚʝʥʥʳʭ ʮʝʥʦʟʦʚ ʥʘ 1 ʛʝʢʪʘʨ, ʘʚʪʦʨ 

ʛʠʧʦʪʝʪʠʯʝʩʢʠ ʧʝʨʝʩʯʠʪʘʣ ʠʭ ʥʘ ʚʩʶ ʪʝʨʨʠʪʦʨʠʶ ɸʟʝʨʙʘʡʜʞʘʥʘ, ʩʦʩʪʘʚʠʚ ʢʘʨʪʘïʩʭʝʤʳ ʠʭ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦ ʧʦʯʚʝʥʥʦïʢʣʠʤʘʪʠʯʝʩʢʠʤ ʟʦʥʘʤ. ʀʤ ʪʝʦʨʝʪʠʯʝʩʢʠ ʙʳʣʘ ʧʦʢʨʳʪʘ ʚʩʷ 

ʪʝʨʨʠʪʦʨʠʷ ʨʝʩʧʫʙʣʠʢʠ, ʚʤʝʩʪʝ ʩ ʞʠʣʳʤʠ ʢʚʘʨʪʘʣʘʤʠ, ʛʦʨʦʜʘʤʠ, ʨʘʡʦʥʥʳʤʠ ʮʝʥʪʨʘʤʠ, 

ʢʘʥʘʣʘʤʠ, ʘʚʪʦʤʘʛʠʩʪʨʘʣʷʤʠ, ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʠ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ, 

ʢʘʤʝʥʥʳʤʠ ʢʘʨʴʝʨʘʤʠ, ʦʟʝʨʘʤʠ, ʥʝʬʪʝʟʘʛʨʷʟʥʝʥʥʳʤʠ ʟʝʤʣʷʤʠ, ʢʨʫʪʳʤʠ ʠ ʛʦʣʳʤʠ ʩʢʣʦʥʘʤʠ, 

ʧʨʠʙʨʝʞʥʳʤʠ ʧʝʩʢʘʤʠ ʠ ʜʨ. ʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʙʱʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʙʠʦʛʝʦʮʝʥʦʟʦʚ ʚ 

43,61Ĭ10
7
 ʮ, ʘ ʘʢʢʫʤʫʣʠʨʦʚʘʥʥʫʶ ʵʥʝʨʛʠʶ ʚ ʙʠʦʮʝʥʦʟʝ 196Ĭ10

12
 ʢʢʘʣ [8]. 

ʅʘ ʦʩʥʦʚʝ ʘʛʨʦʵʥʝʨʛʝʪʠʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʥʥʳʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʭ ʦʧʨʝʜʝʣʝʥʠʡ 

ʬʠʪʦʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʚ ʟʠʤʥʠʭ ʧʘʩʪʙʠʱʘʭ ɼʞʝʡʨʘʥʯʝʣʷ, ɻʦʙʫʩʪʘʥʘ ʠ ʂʫʨʘïɸʨʘʢʩʠʥʩʢʦʡ 

ʥʠʟʤʝʥʥʦʩʪʠ ɸ. ʌ. ɻʘʩʘʥʦʚʘ [4] ʦʪʤʝʯʘʝʪ, ʯʪʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʯʘʣʴʥʦïʣʫʛʦʚʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʧʦʣʫʧʫʩʪʳʥʴ ʚʘʨʴʠʨʫʝʪ ʚ ʧʨʝʜʝʣʘʭ 2,24ï3,35 ʮ/ʛʘ, ʘ ʘʢʢʫʤʫʣʠʨʦʚʘʥʥʘʷ 
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ʵʥʝʨʛʠʷ ʚ ʥʝʡ 6,75 Mɼʞ, ʜʣʷ ʧʦʣʳʥʥʦïɻ ʬʝʤʝʨʦʚʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʂʫʨʘïɸʨʘʢʩʠʥʩʢʦʡ 

ʥʠʟʤʝʥʥʦʩʪʠ ʬʠʪʦʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 3,66ï6,25 ʮ/ʛa, ʘ ʥʘʢʦʧʣʝʥʠʝ ʵʥʝʨʛʠʠ ʩʦʩʪʘʚʠʣʦ 

9ï10 Mɼʞ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʘʚʪʦʨʦʤ ʪʘʢʞʝ ʜʦʧʫʱʝʥʦ ʫʧʫʱʝʥʠʝ, ʧʦʩʢʦʣʴʢʫ ʠʩʩʣʝʜʦʚʘʪʝʣʴ 

ʦʛʨʘʥʠʯʠʣʘʩʴ ʦʧʨʝʜʝʣʝʥʠʝʤ ʪʦʣʴʢʦ ʥʘʜʟʝʤʥʦʡ ʬʠʪʦʤʘʩʩʳ, ʪʦʛʜʘ ʢʘʢ ʚ ʧʦʣʫʧʫʩʪʳʥʥʦï

ʩʪʝʧʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʬʦʨʤʘʮʠʷʭ ʜʦʤʠʥʠʨʫʝʪ ʧʦʜʟʝʤʥʘʷ ʬʠʪʦʤʘʩʩʘ. 

ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʊʘʙʣʠʮʳ 2, ʚ ʐʝʢʠïɿʘʢʘʪʘʣʴʩʢʦʤ ʢʘʜʘʩʪʨʦʚʦʤ ʨʘʡʦʥʝ ʦʙʱʘʷ ʧʣʦʱʘʜʴ 

ʙʫʢʦʚʦïʛʨʘʙʦʚʳʭ ʣʝʩʦʚ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʥʘ ʛʦʨʥʦïʣʝʩʥʳʭ ʙʫʨʳʭ ʧʦʯʚʘʭ, ʩʦʩʪʘʚʣʷʝʪ 138705 

ʛʘ, ʧʣʦʱʘʜʴ ʙʫʢʦʚʦïʜʫʙʦʚʳʭ ʣʝʩʦʚ ʥʘ ʛʦʨʥʦïʣʝʩʥʳʭ ʢʦʨʠʯʥʝʚʳʭ ʧʦʯʚʘʭ 68202 ʛʘ, ʨʘʚʥʠʥʥʳʝ 

ʠʥʪʨʦʟʦʥʘʣʴʥʳʝ ʣʝʩʘ 720 ʛʘ, ʩʫʙʘʣʴʧʠʡʩʢʠʝ ʠ ʘʣʴʧʠʡʩʢʠʝ ʣʫʛʘ ʬʦʨʤʠʨʦʚʘʥʥʳʝ ʥʘ ʨʘʟʣʠʯʥʳʭ 

ʧʦʜʪʠʧʘʭ ʛʦʨʥʦïʣʫʛʦʚʳʭ ʧʦʯʚ 7810 ʛʘ. 

ɺʳʷʚʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʠ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʠʥʪʝʨʝʩʘʭ ʥʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʜʫʢʮʠʠ ɿʝʤʣʠ ʯʝʣʦʚʝʢʦʤ, ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʦʙʣʝʤ 

ʩʦʚʨʝʤʝʥʥʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʥʘʫʢʠ, ʨʝʰʝʥʠʝʤ ʢʦʪʦʨʦʡ ʟʘʥʠʤʘʣʠʩʴ ʤʥʦʛʠʝ ʩʦʚʝʪʩʢʠʝ ʠ 

ʟʘʨʫʙʝʞʥʳʝ ʫʯʝʥʳʝ [1]. 

ʅʘʨʷʜʫ ʩ ʵʪʠʤ ʜʠʥʘʤʠʢʘ ʬʠʪʦʤʘʩʩʳ ʘʛʨʦʬʠʪʦʮʝʥʦʟʦʚ ʠʟʫʯʝʥʘ ʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʝʥʴʰʝʡ 

ʩʪʝʧʝʥʠ. ʇʨʠ ʵʪʦʤ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʬʠʪʦï ʠ ʘʛʨʦʬʠʪʦʮʝʥʦʟʦʚ ʚ ʦʩʥʦʚʥʦʤ 

ʠʟʫʯʝʥʘ ʙʝʟ ʫʯʝʪʘ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ, ʦʩʥʦʚʥʦʝ ʫʩʠʣʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʙʳʣʘ 

ʥʘʧʨʘʚʣʝʥʘ ʠʟʫʯʝʥʠʶ ʢʨʫʛʦʚʦʨʦʪʘ ʚʝʱʝʩʪʚ ʚ ʙʠʦʛʝʦʮʝʥʦʟʝ. ʕʥʝʨʛʝʪʠʯʝʩʢʘʷ ʞʝ ʩʪʦʨʦʥʘ 

ʧʨʠʨʦʜʥʳʭ ʧʨʝʚʨʘʱʝʥʠʡ ʦʩʪʘʚʘʣʘʩʴ ʤʘʣʦ ʠʟʫʯʝʥʥʦʡ, ʭʦʪʷ ʥʘ ʚʘʞʥʦʩʪʴ ʜʘʥʥʦʛʦ ʚʦʧʨʦʩʘ 

ʫʢʘʟʘʣ ʝʱʝ ɸ. ɻ. ɼʦʷʨʝʥʢʦ [5]. ɺ ʦʩʥʦʚʥʦʤ ʵʥʝʨʛʝʪʠʢʘ ʧʦʯʚ, ʬʠʪʦï ʠ ʘʛʨʦʬʠʪʦʮʝʥʦʟʦʚ 

ʦʙʦʙʱʝʥʘ ʚ ʨʘʙʦʪʘʭ ɺ. ʈ. ɺʦʣʦʙʫʝʚʘ [3], ɸ. ʄ. ʂʝʨʠʤʦʚʘ [8]. ʄʝʞʜʫ ʪʝʤ ʙʝʟ ʟʥʘʥʠʷ 

ʵʥʝʨʛʝʪʠʢʠ ʧʨʠʨʦʜʥʳʭ ʷʚʣʝʥʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʥʠʭ ʙʫʜʝʪ ʥʝʧʦʣʥʦʡ. ɸʢʘʜʝʤʠʢ ɸ. ɽ. 

ʌʝʨʩʤʘʥ ʧʠʩʘʣ: çʕʥʝʨʛʝʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʢ ʘʥʘʣʠʟʫ ʜʠʥʘʤʠʯʝʩʢʠ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʧʨʦʮʝʩʩʦʚ 

ʧʨʠʨʦʜʳ ʷʚʣʷʝʪʩʷ ʢʦʥʝʯʥʦʡ ʮʝʣʴʶ ʥʘʰʠʭ ʠʩʢʘʥʠʡ. ʄʳ ʜʦʣʞʥʳ ʧʝʨʝʡʪʠ ʥʘ ʝʜʠʥʦʝ ʤʝʨʠʣʦ 

ʦʧʨʝʜʝʣʝʥʠʷ ʭʦʜʘ ʧʨʦʮʝʩʩʘ, ʧʨʠʯʝʤ ʪʘʢʦʚʳʤ ʤʦʞʝʪ ʙʳʪʴ ʢʘʣʦʨʠʷ ʠʣʠ ʜʞʦʫʣèɹ [11]. 

ʉ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʨʦʣʠ ʫʯʘʩʪʠʷ ʚ ʧʦʯʚʦʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʨʘʩʪʠʪʝʣʴʥʦʡ 

ʤʘʩʩʳ, ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳ ʧʦʢʘʟʘʪʝʣʝʡ ʥʘʜʟʝʤʥʦʡ ʠ ʧʦʜʟʝʤʥʦʡ 

ʬʠʪʦʤʘʩʩʳ, ʝʝ ʧʨʠʨʦʩʪ, ʥʘʣʠʯʠʝ ʦʧʘʜʘ. ʀʟʫʯʝʥʠʝ ʜʘʥʥʦʛʦ ʚʦʧʨʦʩʘ ʥʝ ʚ ʜʦʩʪʘʪʦʯʥʦʡ ʩʪʝʧʝʥʠ 

ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʩʣʦʞʥʦʩʪʴʶ ʜʚʫʭ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʧʨʦʮʝʩʩʦʚ: ʥʘʢʦʧʣʝʥʠʷ ʠ ʨʘʟʣʦʞʝʥʠʷ 

ʨʘʩʪʠʪʝʣʴʥʦʡ ʤʘʩʩʳ.  

ʅ. ʀ. ɹʘʟʠʣʝʚʠʯ ʠ ʃ. ɽ. ʈʦʜʠʥ ʧʠʰʫʪ, ʯʪʦ ʩʚʷʟʴ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ ʩ ʫʩʣʦʚʠʷʤʠ 

ʫʚʣʘʞʥʝʥʠʷ ʥʦʩʷʪ ʨʘʟʣʠʯʥʳʡ ʭʘʨʘʢʪʝʨ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʧʦʣʫʯʘʝʤʦʛʦ ʪʝʧʣʘ. ʇʨʠ 

ʚʳʩʦʢʦʡ ʪʝʧʣʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ (ʙʦʣʝʝ 35ï40 ʢʢʘʣ/ʩʤ ʚ ʛʦʜ) ʚʘʞʥʝʡʰʠʤ ʬʘʢʪʦʨʦʤ, 

ʨʝʛʫʣʠʨʫʶʱʠʤ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʷʚʣʷʝʪʩʷ ʚʣʘʛʘ; ʧʨʠ ʥʠʟʢʦʡ 

ʪʝʧʣʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ (ʜʦ 35ï40 ʢʢʘʣ/ʩʤ ʚ ʛʦʜ) ʠʟʙʳʪʦʢ ʚʣʘʛʠ ʩʥʠʞʘʝʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 

ʬʠʪʦʮʝʥʦʟʦʚ [1].  

ɺ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʩ ʧʦʟʠʮʠʠ ʵʥʝʨʛʝʪʠʢʠ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ ʠ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʭ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ [3, 15], ʫʩʪʘʥʦʚʣʝʥʳ ʧʣʦʱʘʜʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʦʤʠʥʠʨʫʶʱʠʭ ʪʠʧʦʚ 

ʧʦʯʚ, ʢʘʢ ʛʦʨʥʦïʣʝʩʥʳʝ ʙʫʨʳʝ, ʛʦʨʥʦïʣʝʩʥʳʝ ʢʦʨʠʯʥʝʚʳʝ, ʠʥʪʨʘʟʦʥʘʣʴʥʳʝ ʨʘʚʥʠʥʥʳʝ 

ʣʫʛʦʚʦïʣʝʩʥʳʝ ʠ ʛʦʨʥʦïʣʫʛʦʚʳʝ ʧʦʯʚʳ ʩʫʙʘʣʴʧʠʡʩʢʠʭ ʠ ʘʣʴʧʠʡʩʢʠʭ ʣʫʛʦʚ ʠ 

ʬʠʪʦʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʙʠʦʮʝʥʦʟʦʚ ʥʘ 1 ʛʘ, ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʝʨʝʚʝʜʝʥʥʳʝ ʥʘ ʦʙʱʫʶ ʧʣʦʱʘʜʴ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʠʟʚʦʜʠʤʦʡ ʵʥʝʨʛʠʠ ʙʠʦʮʝʥʦʟʦʤ ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ ʵʥʝʨʛʠʶ 

ʘʢʢʫʤʫʣʠʨʦʚʘʥʥʦʡ ʚ 1 ʛ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʚʝʱʝʩʪʚʘ. ɼʣʷ ʵʪʦʡ ʮʝʣʠ ʤʳ ʚʦʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʢʘʣʦʨʠʤʝʪʨʠʯʝʩʢʠʤʠ ʜʘʥʥʳʤʠ ʖ. ɸ. ɿʝʡʥʘʣʦʚʘ, ʢʦʪʦʨʳʡ ʫʩʪʘʥʦʚʠʣ, ʯʪʦ ʚ ʨʘʩʪʠʪʝʣʴʥʦʡ 

ʤʘʩʩʝ ʚ ʩʨʝʜʥʝʤ (ʩʪʝʙʝʣʴ, ʢʦʨʥʠ, ʣʠʩʪʴʷ, ʦʧʘʜ) ʘʢʢʫʤʫʣʠʨʦʚʘʥʦ 4531 ʢʘʣ/ʛ ʩʫʭʦʛʦ 

ʚʝʱʝʩʪʚʘ [6]. 
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ʀʩʭʦʜʷ ʠʟ ʜʘʥʥʳʭ ʙʠʦʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʦʣʦʨʠʤʝʪʨʠʯʝʩʢʠʭ ʫʢʘʟʘʥʠʡ, ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ 

ʵʥʝʨʛʠʶ ʘʢʢʫʤʫʣʠʨʦʚʘʥʥʦʩʪʠ ʚ ʨʘʩʪʠʪʝʣʴʥʦʤ ʚʝʱʝʩʪʚʝ, ʧʝʨʝʚʝʩʪʠ ʠʭ ʥʘ ʦʙʱʫʶ ʧʣʦʱʘʜʴ ʠ 

ʦʧʨʝʜʝʣʠʪʴ ʚʝʣʠʯʠʥʫ ʝʞʝʛʦʜʥʦ ʧʨʦʠʟʚʦʜʠʤʦʡ ʵʥʝʨʛʠʠ ʚ ʮʝʣʦʤ ʧʦ ʦʪʜʝʣʴʥʳʤ ʪʠʧʘʤ ʧʦʯʚ, ʠ ʚ 

ʮʝʣʦʤ ʧʦ ʨʝʛʠʦʥʫ. ʅʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʨʘʩʯʝʪʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʊʘʙʣʠʮʝ 2 ʤʦʞʥʦ ʩʫʜʠʪʴ, 

ʯʪʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʣʫʛʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʧʦ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʐʝʢʠïɿʘʢʘʪʘʣʴʩʢʦʡ ʟʦʥʳ 

ʩʦʩʪʘʚʣʷʝʪ 2,47Ĭ10
5
 ʪ, ʘ ʵʥʝʨʛʠʷ ʘʢʢʫʤʫʣʠʨʦʚʘʥʥʘʷ ʚ ʨʘʩʪʠʪʝʣʴʥʦʤ ʚʝʱʝʩʪʚʝ 4,56Ĭ10

6 
ʢɼʞ, 

ʦʙʱʘʷ ʬʠʪʦʤʘʩʩʘ ʙʫʢʦʚʦïʛʨʘʙʦʚʳʭ ʣʝʩʦʚ ʥʘ ʛʦʨʥʦïʣʝʩʥʳʭ ʙʫʨʳʭ ʧʦʯʚʘʭ 3,95Ĭ10
6
 ʪ, ʧʨʠ ʵʪʦʤ 

ʧʨʦʠʟʚʦʜʠʤʘʷ ʵʥʝʨʛʠʷ ʚ ʛʦʜ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 7,29Ĭ10
7
 ʢɼʞ. ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʜʫʙʦʚʦïʛʨʘʙʦʚʦï

ʙʫʢʦʚʳʭ ʣʝʩʦʚ ʥʘ ʛʦʨʥʦïʣʝʩʥʳʭ ʢʦʨʠʯʥʝʚʳʭ ʧʦʯʚʘʭ ʚ ʮʝʣʦʤ ʧʦ ʟʦʥʝ ʩʦʩʪʘʚʣʷʝʪ 2,46Ĭ10
6
 ʪ, ʘ 

ʘʢʢʫʤʫʣʠʨʦʚʘʥʥʘʷ ʵʥʝʨʛʠʷ 4,53Ĭ10
7
 ʢɼʞ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʜʫʙʦʚʦïʛʨʘʙʦʚʳʭ ʣʝʩʦʚ ʩ 

ʤʦʞʞʝʚʝʣʴʥʠʢʦʤ ʠ ʨʘʟʥʦʪʨʘʚʴʷʤʠ ʥʘ ʣʫʛʦʚʦïʣʝʩʥʳʭ ʧʦʯʚʘʭ 1,4Ĭ10
4 
ʪ, ʘ ʧʨʦʠʟʚʦʜʠʤʘʷ 

ʵʥʝʨʛʠʷ 2,59Ĭ10
5 
ʢɼʞ. ɺ ʮʝʣʦʤ ʧʦ ʐʝʢʠïɿʘʢʘʪʘʣʴʩʢʦʤʫ ʢʘʜʘʩʪʨʦʚʦʤʫ ʨʘʡʦʥʫ ʦʙʱʘʷ ʛʦʜʦʚʘʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʙʠʦʛʝʦʮʝʥʦʟʦʚ ʟʘ ʛʦʜ ʩʦʩʪʘʚʠʣʘ 6,67Ĭ10
6 
ʪ, ʘ ʧʨʦʠʟʚʦʜʠʤʘʷ ʛʦʜʦʚʘʷ ʵʥʝʨʛʠʷ 

12,3Ĭ10
7 
ʢɼʞ. 

ʊʘʙʣʠʮʘ 3. 

ʕʅɽʈɻɽʊʀʏɽʉʂʀʁ ɹɸʃɸʅʉ ɹʀʆɻɽʆʎɽʅʆɿʆɺ  

ʆʉʅʆɺʅʓʍ ʊʀʇʆɺ ʇʆʏɺ ʐɽʂʀïɿɸʂɸʊɸʃʔʉʂʆɻʆ ʂɸɼɸʉʊʈʆɺʆɻʆ ʈɸʁʆʅɸ 

 

ʇʦʢʘʟʘʪʝʣʠ ɻʦʨʥʦïʣʫʛʦʚʳʝ 
ɻʦʨʥʦïʣʝʩʥʳʝ 

ʙʫʨʳʝ 

ɻʦʨʥʦïʣʝʩʥʳʝ 

ʢʦʨʠʯʥʝʚʳʝ 

ʃʫʛʦʚʦï

ʣʝʩʥʳʝ 

ʈʘʜʠʘʮʠʦʥʥʳʡ ʙʘʣʘʥʩ ʢʢʘʣ/ʩʤ
2 
ʛʦʜ 39,5 49,8 49,9 48,8 

ɸʪʤʦʩʬʝʨʥʳʝ ʦʩʘʜʢʠ, ʤʤ/ ʛʦʜ 1390 939 692 920 

ɹʠʦʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʪ/ ʛʘ 31,6 28,5 36,0 19,5 

ʕʥʝʨʛʠʷ, ʘʢʢʫʤʫʣʠʨʦʚʘʥʥʘʷ ʚ 

ʨʘʩʪʠʪʝʣʴʥʦʤ ʚʝʱʝʩʪʚʝ, ɼʞ/ ʛʦʜ 
583,2 525,8 664,2 359,8 

ʀʩʧʘʨʷʝʤʦʩʪʴ, ʤʤ/ʛʦʜ 587 686 687 655 

ʕʥʝʨʛʠʷ, ʟʘʪʨʘʯʝʥʥʘʷ ʥʘ ʩʫʤʤʘʨʥʦʝ 

ʠʩʧʘʨʝʥʠʝ, ʢɼʞ/ ʛʦʜ 
340,4 397,8 398,4 379,9 

ʕʥʝʨʛʠʷ, ʟʘʪʨʘʯʝʥʥʘʷ ʥʘ 

ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʝ, ʢɼʞ/ ʛʦʜ 
341,0 398,4 399,1 380,2 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʜʦʣʷ ʵʥʝʨʛʠʠ, 

ʘʢʢʫʤʫʣʠʨʦʚʘʥʥʦʡ ʚ ʨʘʩʪʠʪʝʣʴʥʦʤ 

ʚʝʱʝʩʪʚʝ ʦʪ ʟʘʪʨʘʪ ʵʥʝʨʛʠʠ ʥʘ 

ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʝ 

3,40 3,05 3,22 2,58 

 

ʀʩʭʦʜʷ ʠʟ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʟʘʪʨʘʪ ʵʥʝʨʛʠʠ ʥʘ ʩʢʨʳʪʫʶ ʪʝʧʣʦʪʫ ʧʘʨʦʦʙʨʘʟʦʚʘʥʠʷ (580 

ʢʘʣ/ʩʤ
3
), ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʨʘʩʭʦʜ ʵʥʝʨʛʠʠ ʥʘ ʩʫʤʤʘʨʥʦʝ ʠʩʧʘʨʝʥʠʝ. ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ 

ʊʘʙʣʠʮʳ 3, ʨʘʩʭʦʜ ʵʥʝʨʛʠʠ ʥʘ ʩʫʤʤʘʨʥʦʝ ʠʩʧʘʨʝʥʠʝ ʥʘ ʛʦʨʥʦïʣʫʛʦʚʳʭ ʧʦʯʚʘʭ ʩʫʙʘʣʴʧʠʡʩʢʠʭ 

ʣʫʛʦʚ ʟʘ ʛʦʜ ʩʦʩʪʘʚʠʣ 340,4 ʢɼʞ, ʚ ʛʦʨʥʦïʣʝʩʥʳʭ ʙʫʨʳʭ ʧʦʯʚʘʭ ð 397,8 ʢɼʞ, ʥʘ ʛʦʨʥʦï

ʣʝʩʥʳʭ ʢʦʨʠʯʥʝʚʳʭ ʧʦʯʚʘʭ ð 398,4 ʢɼʞ, ʘ ʚ ʠʥʪʨʘʟʦʥʘʣʴʥʳʭ ʨʘʚʥʠʥʥʳʭ ʣʫʛʦʚʦïʣʝʩʥʳʭ 

ʧʦʯʚʘʭ ð 397,9 ʢɼʞ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʟʥʘʚ ʩʫʤʤʘʨʥʳʡ ʨʘʩʭʦʜ ʵʥʝʨʛʠʠ ʥʘ ʩʫʤʤʘʨʥʦʝ ʠʩʧʘʨʝʥʠʝ+ʵʥʝʨʛʠʷ, 

ʘʢʢʫʤʫʣʠʨʦʚʘʥʥʘʷ ʚ ʨʘʩʪʠʪʝʣʴʥʦʤ ʚʝʱʝʩʪʚʝ, ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʦʙʱʫʶ ʚʝʣʠʯʠʥʫ ʦʩʥʦʚʥʳʭ 

ʟʘʪʨʘʪ ʥʘ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʝ ʚ ʙʠʦʛʝʦʮʝʥʦʟʝ. ʊʘʢʦʚʳʤ ʜʣʷ ʛʦʨʥʦïʣʫʛʦʚʳʭ ʧʦʯʚ ʚʳʩʦʢʦʛʦʨʠʡ 

ʞʁʥʦʛʦ ʩʢʣʦʥʘ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ ʟʘ ʛʦʜ ʷʚʣʷʝʪʩʷ 341,0 ʢɼʞ, ʜʣʷ ʛʦʨʥʦïʣʝʩʥʳʭ ʙʫʨʳʭ ʧʦʯʚ 

ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʧʦʜ ʛʨʘʙʦʚʦïʙʫʢʦʚʳʤʠ ʣʝʩʘʤʠ ð 398,4 ʢɼʞ, ʜʣʷ ʛʦʨʥʦïʣʝʩʥʳʭ 
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ʢʦʨʠʯʥʝʚʳʭ ʧʦʯʚ ʧʦʜ ʜʫʙʦʚʦïʛʨʘʙʦʚʦïʙʫʢʦʚʳʤʠ ʣʝʩʘʤʠ ð399,1 ʢɼʞ ʠ ʚ ʠʥʪʨʘʟʦʥʘʣʴʥʳʭ 

ʣʫʛʦʚʦïʣʝʩʥʳʭ ʧʦʯʚʘʭ ð 380,8 ʢɼʞ. 

K. A. ʊʠʤʠʨʷʟʝʚ ʚ ʩʚʦʝ ʚʨʝʤʷ ʤʝʯʪʘʣ, ʯʪʦ ʨʘʩʪʝʥʠʷʤʠ ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʥʦ 10% 

ʧʨʠʭʦʜʷʱʝʡ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ. ʅʦ ʫʩʪʘʥʦʚʣʝʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʩʪʝʥʠʷʤʠ ʩʦʣʥʝʯʥʦʡ 

ʵʥʝʨʛʠʠ ʜʦ 5% [13].  

ʀʟ ʧʨʦʚʝʜʝʥʥʳʭ ʨʘʩʯʝʪʦʚ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʜʦʣʷ ʵʥʝʨʛʠʠ, 

ʘʢʢʫʤʫʣʠʨʦʚʘʥʥʦʡ ʚ ʨʘʩʪʠʪʝʣʴʥʦʤ ʚʝʱʝʩʪʚʝ ʦʪ ʟʘʪʨʘʪ ʵʥʝʨʛʠʠ ʥʘ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʝ, ʚ ʛʦʨʥʦï

ʣʫʛʦʚʳʭ ʧʦʯʚʘʭ ʩʫʙʘʣʴʧʠʡʩʢʠʭ ʣʫʛʦʚ ʩʦʩʪʘʚʠʣʘ 3,40%, ʚ ʛʦʨʥʦïʣʝʩʥʳʭ ʙʫʨʳʭ ʧʦʯʚʘʭ ʧʦʜ 

ʛʨʘʙʦʚʦïʙʫʢʦʚʳʤʠ ʣʝʩʘʤʠ ð 3,05%, ʚ ʛʦʨʥʦïʣʝʩʥʳʭ ʢʦʨʠʯʥʝʚʳʭ ʧʦʯʚʘʭ ʧʦʜ ʜʫʙʦʚʦï

ʛʨʘʙʦʚʦïʙʫʢʦʚʳʤʠ ʣʝʩʘʤʠ ð 3,22% ʠ ʚ ʠʥʪʨʘʟʦʥʘʣʴʥʳʭ ʣʫʛʦʚʦïʣʝʩʥʳʭ ʧʦʯʚʘʭ ð 2,58%. 
 

ɺʳʚʦʜʳ 

ɸʥʘʣʠʟʠʨʫʷ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʩʣʝʜʫʝʪ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʩ ʝʜʠʥʳʭ ʧʦʟʠʮʠʡ 

ʵʥʝʨʛʝʪʠʢʠ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ ʤʦʞʥʦ ʩʫʜʠʪʴ ʦ ʨʘʟʣʠʯʥʳʭ ʩʪʦʨʦʥʘʭ ʩʫʱʝʩʪʚʦʚʘʥʠʷ 

ʙʠʦʛʝʦʮʝʥʦʟʦʚ. ɺʩʝ ʵʪʦ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʧʦʩʣʫʞʠʪ ʨʝʰʝʥʠʶ ʧʨʘʢʪʠʯʝʩʢʠʭ ʚʦʧʨʦʩʦʚ ʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ ʥʘ ʟʝʤʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʦʩʥʦʚʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʨʝʩʫʨʩʘ ð ʣʫʯʠʩʪʦʡ ʵʥʝʨʛʠʠ ʉʦʣʥʮʘ. 
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DEFINITION OF THE EC ONOMICALLY IMPORTANT  MORPHOGENETIC 

STRUCTURES OF SOILS BASED ON THE RELIEF PLASTICS OF THE LANKARAN 

LOWLAND OF AZERBAIJA N 
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ɸʥʥʦʪʘʮʠʷ. ʅʘ ʦʩʥʦʚʝ ʤʝʪʦʜʘ ʧʣʘʩʪʠʢʠ ʨʝʣʴʝʬʘ, ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʥʘʫʯʥʦï

ʧʨʘʢʪʠʯʝʩʢʠʝ ʠ ʤʝʪʦʜʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʩʦʩʪʘʚʣʝʥʠʷ ʢʘʨʪ ʩʪʨʫʢʪʫʨ rʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ. 

ʆʪʤʝʯʝʥʦ, ʯʪʦ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʦʯʚʝʥʥʳʭ ʢʦʤʙʠʥʘʮʠʡ ʃʝʥʢʦʨʘʥʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ 

ʟʥʘʯʠʪʝʣʴʥʘʷ ʨʦʣʴ ʧʨʠʥʘʜʣʝʞʠʪ ʟʦʥʘʣʴʥʳʤ ʠ ʦʙʣʘʩʪʥʳʤ ʧʨʠʨʦʜʥʳʤ ʫʩʣʦʚʠʷʤ. 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʤʦʨʬʦʛʝʥʝʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦʯʚ, ʚʭʦʜʷʱʠʭ ʚ ʨʘʟʣʠʯʥʳʝ ʬʘʮʠʘʣʴʥʳʝ 

ʛʨʫʧʧʳ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ ʃʝʥʢʦʨʘʥʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ, ʢʦʤʙʠʥʘʮʠʠ ʠ ʢʘʨʪʳ ʩʪʨʫʢʪʫʨ r

ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʣʦʢʘʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʩʦʩʪʘʚʣʝʥʥʳʝ ʥʘ ʦʩʥʦʚʝ ʧʣʘʩʪʠʢʠ ʨʝʣʴʝʬʘ. 

ʂʘʨʪʳ, ʩʦʩʪʘʚʣʝʥʥʳʝ ʥʘ ʦʩʥʦʚʝ ʧʣʘʩʪʠʢʠ ʨʝʣʴʝʬʘ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʦʪʨʘʞʘʶʪ ʜʝʡʩʪʚʠʪʝʣʴʥʫʶ 

ʢʘʨʪʠʥʫ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʠʤʝʷ ʢʘʢ ʥʘʫʯʥʦïʪʝʦʨʝʪʠʯʝʩʢʦʝ, ʪʘʢ ʭʦʟʷʡʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ. 

 

Abstract. Based on the method of plastic terrain, scientificïpractical and methodological 

foundations for the preparation of maps of soil cover structure were developed. It is noted that in the 

formation of soil combinations of the Lenkoran lowland a significant role belongs to the zonal and 

regional natural conditions. The morphogenetic indices of soils belonging to different facial groups 

of soil formation of the Lenkoran lowland, the combination of the soil cover pattern and the soil 

cover pattern of local territories based on the relief plastics are analyzed. Maps compiled on the 

basis of plastic relief most fully reflect the actual picture of the earthôs surface, having scientific and 

theoretical, as well as economic value. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʃʝʥʢʦʨʘʥʩʢʘʷ ʥʠʟʤʝʥʥʦʩʪʴ, ʩʪʨʫʢʪʫʨʘ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ, ʧʦʯʚʝʥʥʳʝ 

ʢʦʤʙʠʥʘʮʠʠ, ʛʝʥʝʪʠʯʝʩʢʠʝ ʩʚʷʟʠ, ʧʨʠʨʦʜʥʳʡ ʢʦʤʧʣʝʢʩ. 

 

Keywords: Lankaran lowland, soil cover structure, soil combinations, genetic relationships, 

natural complex. 

 

ɺ ʩʚʷʟʠ ʩ ʧʨʦʚʝʜʝʥʠʝʤ ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ, ʩʦʟʜʘʥʠʝʤ ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, ʘ 

ʪʘʢʞʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʟʝʤʝʣʴ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ, ʧʦʷʚʠʣʘʩʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʩʪʘʚʣʝʥʠʷ 

ʧʦʯʚʝʥʥʳʭ ʢʘʨʪ ʠ ʢʘʨʪ ʠʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʧʣʘʩʪʠʢʠ ʨʝʣʴʝʬʘ [1, 11]. ʀʜʝʷ 

ʢʘʨʪʠʨʦʚʘʥʠ ̫ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʤʝʪʦʜʦʤ ʧʣʘʩʪʠʢʠ ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ, ʧʨʠʥʘʜʣʝʞʠʪ 

ʘʢʘʜʝʤʠʢʫ ɺ. ʈ. ɺʦʣʦʙʫʝʚʫ ʝʱʝ ʚ 60ï70 ʛʛ. ʍʍ-ʛʦ ʚʝʢʘ. ɺ ʢʦʥʮʝ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ çʤʝʪʦʜ 

ʧʣʘʩʪʠʢʠè ʧʦʣʫʯʠʣ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʩʪʨʫʢʪʫʨʳ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ 

(ʉʇʇ) ʚ ʀʥʩʪʠʪʫʪʝ ʧʦʯʚʦʚʝʜʝʥʠʷ ʠ ʬʦʪʦʩʠʥʪʝʟʘ ʈɸʅ, ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʀ. ʅ. ʉʪʝʧʘʥʦʚʘ [3]. 
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ʇʦʟʞʝ ʘʥʘʣʦʛʠʯʥʳʝ ʢʘʨʪʳ ʙʳʣʠ ʩʦʩʪʘʚʣʝʥʳ ʚ ʂʘʟʘʭʩʪʘʥʝ, ʚ ɿʘʧʘʜʥʦʤ ʋʨʘʣʝ, ʊʫʨʢʤʝʥʠʩʪʘʥʝ, 

ʋʟʙʝʢʠʩʪʘʥʝ, ʧʨʠʣʝʛʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʡ ʄʦʩʢʚʳ ʠ ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ [2, 4, 7ï9, 12ï14]. 

ʂʘʨʪʳ ʧʣʘʩʪʠʢʠ ʩʦʩʪʘʚʣʷʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʢʘʨʪ ʠʣʠ ʧʣʘʥʦʚ [10]. 

ʉʨʝʜʥʝʤʘʩʰʪʘʙʥʘʷ ʧʦʯʚʝʥʥʘʷ ʢʘʨʪʘ (1:200000) ʥʘ ʦʩʥʦʚʝ ʧʣʘʩʪʠʢʠ ʨʝʣʴʝʬʘ ʈʝʩʧʫʙʣʠʢʠ, 

ʚʧʝʨʚʳʝ ʙʳʣʘ ʩʦʩʪʘʚʣʝʥʘ ɻ. ʐ. ʄʘʤʝʜʦʚʳʤ [5]. ʄʝʪʦʜʠʢʘ ʩʦʩʪʘʚʣʝʥʠʷ çʂʨʫʧʥʦ ʠ 

ʩʨʝʜʥʝʤʘʩʰʪʘʙʥʳʭ ʢʘʨʪ ʧʣʘʩʪʠʢʠ ʨʝʣʴʝʬʘè, ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ɺ. ʈ. ɺʦʣʦʙʫʝʚʳʤ ʠ ɻ. ʐ. 

ʄʘʤʝʜʦʚʳʤ. ʇʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ɻ. ʐ. ʄʘʤʝʜʦʚʳʤ ʠ ɻ. ʄ. ɻʘʜʞʠʝʚʳʤ [6] ʢʘʨʪʳ ʧʣʘʩʪʠʢʠ 

ɸʟʝʨʙʘʡʜʞʘʥʘ, ʙʳʣʦ ʚʳʷʚʣʝʥʘ ʩʚʦʝʦʙʨʘʟʥʘʷ ʩʪʨʫʢʪʫʨʘ ʧʦʯʚ ʥʘ ʧʦʜʦʙʠʝ ʢʘʨʢʘʩʥʦïʜʨʝʚʝʩʥʦʡ 

ʬʦʨʤʳ. ʇʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ ʩʦʩʪʘʚʣʝʥʠʝ ʢʘʨʪ ʉʇʇ ʥʘ ʦʩʥʦʚʝ ʧʣʘʩʪʠʢʠ ʨʝʣʴʝʬʘ, ʠʤʝʝʪ ʢʘʢ 

ʪʝʦʨʝʪʠʯʝʩʢʦʝ, ʪʘʢ ʠ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. 

 

ʆʙʲʝʢʪ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʃʝʥʢʦʨʘʥʩʢʘʷ ʥʠʟʤʝʥʥʦʩʪʴ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʃʝʥʢʦʨʘʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʚ 

ʧʦʣʦʩʝ ʟʘʧʘʜʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ. ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

129841,3 ʛʘ ʠ ʩʦʩʪʘʚʣʷʝʪ 19,81% ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʘ ʃʝʥʢʦʨʘʥʩʢʦʡ ʦʙʣʘʩʪʠ.  

ɺ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʥʠʟʤʝʥʥʦʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʚʩʝʤʝʩʪʥʳʤ ʥʘʢʦʧʣʝʥʠʝʤ 

ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ. ʂʣʠʤʘʪ ʦʙʣʘʩʪʠ ʚʣʘʞʥʦïʩʫʙʪʨʦʧʠʯʝʩʢʠʡ, ʩ ʩʫʭʠʤ ʣʝʪʦʤ ʠ ʤʷʛʢʦʡ ʚʣʘʞʥʦʡ 

ʟʠʤʦʡ. ɻʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ 300ï1200 ʤʤ, ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʚʦʟʜʫʭʘ 14,6ï15,0 ʉ̄.  

ɺ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʚʩʝ ʨʝʢʠ ʙʝʟ ʠʩʢʣʶʯʝʥʠʷ, ʠʩʪʦʢ ʢʦʪʦʨʳʭ ʨʘʩʧʦʣʦʞʝʥ ʚ 

ʊʘʣʳʰʩʢʠʭ, ʇʝʰʪʘʩʘʨ ʠ ɹʫʨʦʚʘʨʩʢʠʭ ʭʨʝʙʪʘʭ, ʦʪʥʦʩʷʪʩʷ ʢ ʟʘʤʢʥʫʪʦʤʫ ʙʘʩʩʝʡʥʫ ʂʘʩʧʠʷ.  

ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʧʦʜʭʦʜʳ: ʩʨʘʚʥʠʪʝʣʴʥʦïʬʘʢʪʦʨʥʳʡ, 

ʠʩʪʦʨʠʢʦïʛʝʦʛʨʘʬʠʯʝʩʢʠʡ, ʘʥʘʣʠʪʠʯʝʩʢʠʡ, ʤʦʜʝʣʴʥʳʡ, ʧʣʘʩʪʠʢʘ ʨʝʣʴʝʬʘ, ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʡ, 

ʧʦʣʝʚʦʡ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ.  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 3 ʵʪʘʧʘ: ʢʘʤʝʨʘʣʴʥʳʡ ð ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʡ, ʧʦʣʝʚʦʡ ð 

ʣʘʙʦʨʘʪʦʨʥʳʡ ʠ ʟʘʚʝʨʰʘʶʱʠʡ ð ʢʘʤʝʨʘʣʴʥʳʡ.  

ʂʘʞʜʳʡ ʵʪʘʧ ʠʤʝʝʪ ʩʚʦʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʧʨʠʤʝʥʷʝʤʳʭ ʤʝʪʦʜʦʚ ʠ ʧʦʜʭʦʜʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʩʦʩʪʘʚʣʝʥʘ ʢʘʨʪʘ ʉʇʇ 1:100000 ʤʘʩʰʪʘʙʘ ʥʘ ʦʩʥʦʚʝ ʧʣʘʩʪʠʢʠ ʨʝʣʴʝʬʘ ʃʝʥʢʦʨʘʥʩʢʦʡ 

ʥʠʟʤʝʥʥʦʩʪʠ. 

 

ɸʥʘʣʠʟ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʆʩʥʦʚʦʡ ʤʝʪʦʜʘ ʧʣʘʩʪʠʢʠ ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʢʦʤʧʣʝʢʩ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ. ɼʘʥʥʳʡ ʤʝʪʦʜ ʤʦʞʝʪ ʠʤʝʥʦʚʘʪʴʩʷ ʪʘʢʞʝ ʢʘʢ 

ʙʘʩʩʝʡʥʦʚʳʡ ʤʝʪʦʜ. ɹʘʩʩʝʡʥʦʚʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʷʚʣʷʝʪʩʷ ʧʦʨʦʞʜʝʥʠʝʤ ʜʨʝʚʥʝʡ 

ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʦʡ ʩʝʪʠ ʠ ʦʪʜʝʣʷʝʪʩʷ ʦʪ ʜʨʫʛʠʭ ʙʘʩʩʝʡʥʦʚ ʧʦ ʚʦʜʦʨʘʟʜʝʣʴʥʦʡ ʣʠʥʠʠ. 

ʉʦʩʪʘʚʣʝʥʠʝ ʢʘʨʪʳ ʧʣʘʩʪʠʢʠ ʨʝʣʴʝʬʘ ʣʶʙʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʥʘʯʠʥʘʝʪʩʷ ʩ ʧʨʦʚʝʜʝʥʠʷ 

ʚʦʜʦʨʘʟʜʝʣʘ, ʧʦʩʣʝ ʯʝʛʦ ʥʘ ʢʘʨʪʫ ʧʣʘʩʪʠʢʠ ʨʝʣʴʝʬʘ ʥʘʥʦʩʷʪʩʷ ʢʘʨʪʳ ʨʘʟʣʠʯʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ. 

ʉʦʩʪʘʚʣʝʥʠʝ ʢʘʨʪʳ ʉʇʇ ʥʘ ʦʩʥʦʚʝ ʧʣʘʩʪʠʢʠ ʨʝʣʴʝʬʘ ʧʨʦʭʦʜʠʪ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ: ɸ ð 

ʥʘʯʘʣʴʥʦʝ, ɺ ð ʟʘʰʪʨʠʭʦʚʘʥʥʦʝ, ʉ ð ʠʟʦʛʠʧʩʳ, ɼ ð ʤʦʨʬʦʠʟʦʛʠʧʩʳ.  

ʇʣʘʩʪʠʢʘ ʨʝʣʴʝʬʘ ʚʳʜʝʣʷʝʪʩʷ ʧʫʪʝʤ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʠʟʦʛʠʧʩ ʚ ʤʦʨʬʦʠʟʦʛʠʧʩʳ. ʅʘ 

ʜʘʥʥʦʤ ʵʪʘʧʝ ʫʯʠʪʳʚʘʝʪʩʷ ʚʩʷ ʢʨʠʚʠʟʥʘ ʛʦʨʠʟʦʥʪʘʣʝʡ ʠ ʩʦʦʪʚʝʪʩʪʚʠʝ ʪʦʯʝʢ ʚʳʩʦʪ ʤʝʞ 

ʩʦʙʦʶ, ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʩʪʦʢʘ. ʃʠʥʠʠ ʩʦʝʜʠʥʷʶʱʠʝ ʵʪʠ ʪʦʯʢʠ ʠʤʝʥʫʶʪʩʷ ʤʦʨʬʦʠʟʦʛʨʘʬ. 

ʄʦʨʬʦʠʟʦʛʠʧʩʳ ʚʳʜʝʣʷʶʪʩʷ ʚʳʧʫʢʣʦʩʪʴʶ ʠ ʩʦʟʜʘʚʘʷ ʝʜʠʥʦʝ ʮʝʣʦʝ, ʩʦʩʪʘʚʣʷʶʪ ʦʩʥʦʚʫ 

ʩʠʩʪʝʤʳ ʩʪʦʢʘ. ʅʘ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʢʘʨʪʝ çɸè ʠʟʦʙʨʘʞʝʥʘ ʦʙʱʘʷ ʢʘʨʪʠʥʘ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

(ʈʠʩʫʥʦʢ 1).  
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ʈʠʩʫʥʦʢ 1. ʊʝʭʥʦʣʦʛʠʷ ʩʦʟʜʘʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʨʝʣʴʝʬʘ ʪʝʨʨʠʪʦʨʠʠ ʥʘ ʦʩʥʦʚʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʧʘʨʘʤʝʪʨʦʚ ʨʝʣʴʝʬʘ ʢʘʨʪʳ ʧʣʘʩʪʠʢʠ, ʧʫʪʝʤ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʩʭʦʞʝʩʪʠ ʛʦʨʠʟʦʥʪʘʣʝʡ: ɸ ð ʧʨʦʷʚʣʝʥʠʷ 

ʨʝʣʴʝʬʘ ʦʩʥʦʚʳ ʧʦʯʚ; ɺ ð ʠʟʦʙʨʘʞʝʥʠʝ ʨʝʣʴʝʬʘ ʛʦʨʠʟʦʥʪʘʣʷʤʠ; ʉ ð ʠʟʦʙʨʘʞʝʥʠʝ ʩʦʝʜʠʥʝʥʠʡ 

ʥʫʣʝʚʦʡ ʦʪʤʝʪʢʠ ʩ ʣʠʥʠʷʤʠ ʦʪʤʝʪʦʢ ʦʜʠʥʘʢʦʚʳʭ ʚʳʩʦʪ ʥʘ ʢʘʨʪʝ ʧʣʘʩʪʠʢʠ ʨʝʣʴʝʬʘ, ʢʦʪʦʨʳʝ 

ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʚʳʧʫʢʣʳʝ (+) ʠ ʧʦʥʠʞʝʥʠʷ (ī); ɼ ð ʦʙʲʝʤ ʩʪʦʢʘ; R ð ʨʝʧʝʣʠ; ɸ ð ʦʢʦʥʯʘʪʝʣʴʥʘʷ 

ʪʦʯʢʘ ʩʪʦʢʘ; ɺ ð ʪʦʯʢʘ ʨʘʟʚʝʪʚʣʝʥʠʷ; ZïZ
1
 ð ʩʠʤʤʝʪʨʠʷ ʧʣʦʩʢʦʩʪʠ; ʩʪʨʝʣʢʠ ʫʢʘʟʳʚʘʶʪ ʥʘ 

ʥʘʧʨʘʚʣʝʥʠʝ ʩʪʦʢʘ. 

 

ʅʘ ʟʘʰʪʨʠʭʦʚʘʥʥʦʡ ʢʘʨʪʝ çɺè ʩʦʩʪʘʚʣʷʶʱʠʝ ʨʝʣʴʝʬʘ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʫʯʘʩʪʚʫʶʱʠʝ ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʚʦʡʩʪʚ ʧʦʯʚ, ʩʦʟʜʘʶʪ ʩʪʨʫʢʪʫʨʫ ʧʦʯʚʝʥʥʳʭ ʩʦʝʜʠʥʝʥʠʡ. ʅʘ ʢʘʨʪʝ ʠʟʦʛʠʧʩʘ 

çʉè ʠʟʦʙʨʘʞʝʥʘ ʢʘʨʪʠʥʘ ʥʝʧʨʝʨʳʚʥʳʭ ʣʠʥʠʡ ʦʜʠʥʘʢʦʚʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ, ʘ ʢʘʨʪʘ çɼè, 

ʷʚʣʷʝʪʩʷ ʟʘʚʝʨʰʝʥʥʦʡ ʢʘʨʪʦʡ ʧʣʘʩʪʠʢʠ ʨʝʣʴʝʬʘ. ʅʘ ʜʘʥʥʦʡ ʢʘʨʪʝ ʠʟʦʙʨʘʞʝʥ ʪʦʣʴʢʦ ʦʜʠʥ 

ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʠʣʠ ʥʫʣʝʚʘʷ (0) ʣʠʥʠʷ ʤʦʨʬʦʠʟʦʙʨʘʞʝʥʠʷ ʥʘ ʧʣʘʥʝ. 

ʉʪʦʢʠ, ʦʪʤʝʯʝʥʥʳʝ ʙʫʢʚʘʤʠ ZïZ
1
, ʩʦʟʜʘʶʪ ʘʙʩʪʨʘʢʪʥʳʡ ʦʙʨʘʟ ʤʘʪʝʨʠʘʣʦʚ ʧʦʯʚʝʥʥʦï

ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʫʙʩʪʨʘʪʘ.  

ʇʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʧʨʠ ʢʘʨʪʠʨʦʚʘʥʠʠ ʧʦ ʩʚʦʡʩʪʚʘʤ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʢʣʘʩʩʳ, ʦʪʨʷʜʳ, 

ʛʨʫʧʧʳ ʠ, ʩʦʟʜʘʥʥʳʝ ʠʤʠ ʦʧʨʝʜʝʣʝʥʥʳʝ ʢʦʤʙʠʥʘʮʠʠ. ʇʦʯʚʝʥʥʳʝ ʢʦʤʙʠʥʘʮʠʠ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚ, ʠʤʝʷ ʚʪʦʨʠʯʥʳʝ ʩʚʦʡʩʪʚʘ, ʚ ʃʝʥʢʦʨʘʥʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ ʷʚʣʷʶʪʩʷ 

ʤʥʦʛʦʬʘʢʪʦʨʥʳʤʠ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʢʦʤʙʠʥʘʮʠʡ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ 

ʃʝʥʢʦʨʘʥʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ ʫʯʘʩʪʚʫʶʪ ʩʣʝʜʫʶʱʠʝ ʬʘʢʪʦʨʳ: ʨʝʣʴʝʬ, ʚʦʜʥʘʷ ʵʨʦʟʠʷ ʠ 

ʜʝʬʣʷʮʠʷ, ʘʣʣʶʚʠʘʣʴʥʳʝ ʠ ʧʨʦʣʶʚʠʘʣʴʥʳʝ ʧʨʦʮʝʩʩʳ, ʦʧʦʣʟʥʠ, ʨʘʟʥʦʦʙʨʘʟʥʦʩʪʴ 

ʧʦʯʚʦʦʙʨʘʟʫʶʱʠʭ ʧʦʨʦʜ, ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ, ʤʝʣʠʦʨʘʪʠʚʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦʯʚʦïʛʨʫʥʪʘ, 

ʨʘʟʥʦʦʙʨʘʟʥʦʩʪʴ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ, ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʠ ʜʨ. ʊʘʢʞʝ ʚʳʷʚʣʝʥʦ, 

ʯʪʦ ʥʘ ʦʙʲʝʢʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʃʝʥʢʦʨʘʥʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ, ʢʦʤʧʦʥʝʥʪʳ, ʩʦʩʪʘʚʣʷʶʱʠʝ ʉʇʇ, 

ʠʤʝʶʪ ʢʦʤʙʠʥʘʮʠʠ ʩʨʝʜʥʝʡ ʩʣʦʞʥʦʩʪʠ. 

ɸ ɺ 

ʉ ɼ 
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ʇʨʝʜʩʪʘʚʣʝʥʥʳʡ ʥʘ ʈʠʩʫʥʢʝ 2 ʨʘʟʨʝʟ ʢʘʨʪʳ ʧʦʢʘʟʳʚʘʝʪ ʚʟʘʠʤʦʩʚʷʟʘʥʥʦʩʪʴ ʢʦʤʙʠʥʘʮʠʡ 

ʢʦʤʧʦʥʝʥʪʦʚ ʩ ʤʠʢʨʦï ʠ ʤʝʟʦ ʬʦʨʤʘʤʠ ʨʝʣʴʝʬʘ. ʂʦʤʙʠʥʘʮʠʠ ʙʳʚʘʶʪ ʟʘʤʢʥʫʪʳʤʠ ʠ 

ʨʘʟʚʝʨʥʫʪʳʤʠ. ʇʨʠ ʠʭ ʧʦʷʚʣʝʥʠʠ ʦʩʥʦʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʚʳʩʪʫʧʘʶʪ ʨʝʣʴʝʬ, ʢʣʠʤʘʪʠʯʝʩʢʠʝ 

(ʚ ʦʩʥʦʚʥʦʤ ʤʝʟʦ ʠ ʤʠʢʨʦʢʣʠʤʘʪ) ʫʩʣʦʚʠʷ, ʛʣʫʙʠʥʘ ʛʨʫʥʪʘ, ʣʠʪʦʣʦʛʠʷ ʧʦʯʚʦʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʧʦʨʦʜ, ʭʦʟʷʡʩʪʚʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝʢʘ (ʦʨʦʰʝʥʠʝ, ʦʩʫʰʝʥʠʝ, ʚʩʧʘʰʢʘ ʠ ʜʨ.). ʅʘʨʷʜʫ ʩ 

ʵʪʠʤ ʣʠʥʝʡʥʳʝ ʠ ʦʢʨʫʛʣʳʝ ʢʦʤʙʠʥʘʮʠʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʠʭ ʛʝʦʤʝʪʨʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ, ʢʦʪʦʨʳʝ 

ʪʘʢʞʝ ʧʨʦʷʚʣʷʶʪʩʷ ʢʘʢ ʟʘʤʢʥʫʪʳʝ ʠ ʨʘʟʚʝʨʥʫʪʳʝ. ʂʦʣʠʯʝʩʪʚʦ ʢʦʤʧʦʥʝʥʪʦʚ ʚʭʦʜʷʱʠʭ ʚ 

ʧʦʯʚʝʥʥʳʝ ʢʦʤʙʠʥʘʮʠʠ ʢʦʨʝʥʥʳʤ ʦʙʨʘʟʦʤ ʤʦʛʫʪ ʨʘʟʣʠʯʘʪʴʩʷ. 

 

 

 

ɸ 

 

 

ɺ 

 

 

ʉ 

 
ʈʠʩʫʥʦʢ 2. ʌʦʥʦʦʙʨʘʟʫʶʱʠʝ ʧʦʯʚʝʥʥʳʝ ʝʜʠʥʠʮʳ ʚ ʧʦʯʚʝʥʥʳʭ ʢʦʤʙʠʥʘʮʠʷʭ: ɸ ð ʂʦʤʙʠʥʘʮʠʷ 

ʙʝʟ ʬʦʥʘ; ɺ ð ʬʦʥʦʚʳʝ ʢʦʤʙʠʥʘʮʠʠ ʩ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤʠ ʬʦʥʦʚʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ; ʉ ð ʬʦʥʦʚʳʝ 

ʢʦʤʙʠʥʘʮʠʠ ʩ ʧʝʨʝʭʦʜʥʳʤʠ ʬʦʥʦʚʳʤʠ ʢʦʤʙʠʥʘʮʠʷʤʠ. 

 

ɸʥʘʣʠʟ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʢʦʤʧʦʥʝʥʪʳ ʧʦʯʚʝʥʥʳʭ ʢʦʤʙʠʥʘʮʠʡ ð ʵʣʝʤʝʥʪʘʨʥʳʝ 

ʧʦʯʚʝʥʥʳʝ ʘʨʝʘʣʳ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʜʚʝ ʛʨʫʧʧʳ:  

ïʧʝʨʚʘʷ ʢʦʥʩʪʨʫʢʪʠʚʥʘʷ ʛʨʫʧʧʘ ʩʦʟʜʘʝʪ ʦʩʥʦʚʫ, ʩʢʝʣʝʪ ʢʦʥʩʪʨʫʢʮʠʠ ʧʦʯʚʝʥʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ;  

ïʚʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʧʝʨʝʭʦʜʥʦʡ ʛʨʫʧʧʦʡ ʤʝʞʜʫ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤʠ ʛʨʫʧʧʘʤʠ.  

 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

http://www.bulletennauki.com 
ʊ. 4. ˉ10. 2018 

 

 

100 

 

ɼʣʷ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʭʘʨʘʢʪʝʨʥʦ ʥʘʣʠʯʠʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʬʦʨʤ ʠ ʨʘʟʤʝʨʦʚ, ʧʨʠ ʩʦʟʜʘʥʠʠ 

ʦʩʥʦʚʥʦʛʦ ʢʘʨʢʘʩʘ ʧʦʯʚʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. ɼʣʷ ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʥʘʣʠʯʠʝ ʜʘʥʥʳʭ ʩʚʦʡʩʪʚ ʥʝ 

ʠʤʝʝʪ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ. ʂʦʤʧʦʥʝʥʪʳ ʚʭʦʜʷʱʠʝ ʚ ʧʝʨʝʭʦʜʥʫʶ ʛʨʫʧʧʫ, ʥʝ ʠʤʝʶʪ ʪʘʢʞʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʧʝʨʝʭʦʜʥʦʡ ʧʦʣʦʩʝ, ʧʨʠ ʵʪʦʤ ʢʦʩʚʝʥʥʦ ʤʦʛʫʪ ʩʦʟʜʘʚʘʪʴʩʷ ʥʘ 

ʩʪʳʢʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. ʂ ʧʨʠʤʝʨʫ, ʢʦʤʧʦʥʝʥʪʳ ʧʦʚʝʨʭʥʦʩʪʥʦ ʦʛʣʝʝʥʥʳʝ 

ʞʝʣʪʳʝ, ʩʚʝʪʣʳʝ ʠ ʦʙʳʯʥʳʝ ʣʫʛʦʚʦïʢʦʨʠʯʥʝʚʳʝ ʧʦʯʚʳ, ʚʭʦʜʷʱʠʝ ʚ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ 

ʦʙʲʝʜʠʥʝʥʠʷ ʧʩʝʚʜʦʧʦʜʟʦʣʠʩʪʳʭ ʞʝʣʪʳʭ ʠ ʣʫʛʦʚʦïʢʦʨʠʯʥʝʚʳʭ ʧʦʯʚ ʠ ʢʦʤʧʦʥʝʥʪʳ ʣʫʛʦʚʦï

ʙʦʣʦʪʥʳʭ, ʚʳʱʝʣʦʯʝʥʥʳʭ ʣʫʛʦʚʦïʙʦʣʦʪʥʳʭ, ʦʩʦʣʦʥʮʝʚʘʪʳʭ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ ʣʫʛʦʚʦï

ʙʦʣʦʪʥʳʝ ʧʦʯʚʳ ʧʝʨʝʭʦʜʥʦʡ ʛʨʫʧʧʳ. 

ɼʨʫʛʦʡ ʭʘʨʘʢʪʝʨʥʦʡ ʯʝʨʪʦʡ ʧʦʯʚʝʥʥʳʭ ʢʦʤʙʠʥʘʮʠʡ ʃʝʥʢʦʨʘʥʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ, 

ʷʚʣʷʝʪʩʷ ʩʦʦʪʥʦʰʝʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʢʦʤʙʠʥʘʮʠʡ. ʆʙʳʯʥʦ ʚ ʩʦʩʪʘʚʝ 

ʢʦʤʙʠʥʘʮʠʡ ʚʳʜʝʣʷʶʪʩʷ ʜʦʤʠʥʠʨʫʶʱʠʝ ʪʠʧʳ ʧʦʯʚ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʣʦʱʘʜʠ. 

ɼʦʤʠʥʠʨʫʶʱʠʝ ʧʦʯʚʳ ʪʘʢʞʝ ʠʤʝʥʫʶʪ ʬʦʥʦʦʙʨʘʟʫʶʱʠʤʠ ʧʦʯʚʘʤʠ. ɺ ʨʘʤʢʘʭ ʵʪʠʭ ʧʦʯʚ 

ʤʦʛʫʪ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʤʘʣʳʤʠ ʢʦʥʪʫʨʘʤʠ ʚ ʚʠʜʝ ʧʷʪʝʥ ʠʥʳʝ ʪʠʧʳ ʧʦʯʚ, ʢʦʪʦʨʳʝ 

ʠʤʝʥʫʶʪʩʷ ʧʦʯʚʘʤʠ ʠʤʝʶʱʠʝ ʘʨʝʘʣʳ ʵʣʝʤʝʥʪʘʨʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ 

ʜʦʤʠʥʠʨʫʶʱʠʝ ʧʦʯʚʳ ʤʦʛʫʪ ʠ ʥʝ ʷʚʣʷʪʴʩʷ ʬʦʥʦʦʙʨʘʟʫʶʱʠʤʠ. 

ʇʨʠ ʚʦʟʨʘʩʪʘʥʠʠ ʛʝʥʝʪʠʯʝʩʢʦʡ ʩʚʷʟʠ ʢʦʤʧʦʥʝʥʪʦʚ ʧʦʯʚʝʥʥʳʭ ʢʦʤʙʠʥʘʮʠʡ, 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʫʤʝʥʴʰʘʝʪʩʷ ʘʤʧʣʠʪʫʜʘ ʠʟʤʝʥʝʥʠʷ ʠʭ ʩʦʩʪʘʚʘ. ɸ ʧʨʠ ʩʣʘʙʦʡ ʛʝʥʝʪʠʯʝʩʢʦʡ 

ʩʚʷʟʠ ʤʝʞʜʫ ʢʦʤʧʦʥʝʥʪʘʤʠ, ʥʘʦʙʦʨʦʪ ʨʘʩʰʠʨʷʝʪʩʷ ʘʤʧʣʠʪʫʜʘ ʠʟʤʝʥʝʥʠʡ ʠʭ ʩʦʩʪʘʚʘ. 

ʇʦʵʪʦʤʫ ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʩʦʦʪʥʦʰʝʥʠʡ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʢʦʤʧʣʝʢʩʘʭ ʠ ʧʷʪʥʘʭ, 

ʠʟʤʝʥʝʥʠʷ ʧʨʦʠʩʭʦʜʷʪ ʚ ʤʘʣʳʭ ʝʜʠʥʠʮʘʭ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʦʙʨʘʟʫʝʪʩʷ ʧʨʦʠʟʚʦʜʥʘʷ ʚʘʨʠʘʮʠʷ 

ʉʇʇ. 

ʇʦʯʚʝʥʥʘʷ ʢʦʤʧʣʝʢʩʥʦʩʪʴ, ʷʚʣʷʶʱʘʷʩʷ ʬʦʨʤʦʡ ʉʇʇ ʥʘ ʤʠʢʨʦʧʦʥʠʞʝʥʥʳʭ ʠ ʚʳʧʫʢʣʳʭ 

ʫʯʘʩʪʢʘʭ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʃʝʥʢʦʨʘʥʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ, ʩʦʟʜʘʣʘ ʜʚʘ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʘ: 

(ʧʩʝʚʜʦ) ʧʦʜʟʦʣʠʩʪʳʝ ʞʝʣʪʳʝ ʠ (ʧʩʝʚʜʦ) ʧʦʜʟʦʣʠʩʪʳʝ ʞʝʣʪʦʟʝʤʥʦïʛʣʝʝʚʳʝ.  

ʈʘʩʪʠʪʝʣʴʥʦʩʪʴ ʥʠʟʤʝʥʥʦʩʪʠ ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʳ ʚ ʩʨʝʜʠʥʥʦʡ ʯʘʩʪʠ ʥʠʟʤʝʥʥʦʩʪʠ, ʥʘ 

ʚʳʩʦʪʝ 6ï12 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ, ʥʘ ʫʯʘʩʪʢʘʭ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʛʣʘʜʢʦʡ ʠ ʩʣʘʙʦʨʘʩʯʣʝʥʝʥʥʦʡ 

ʤʠʢʨʦ ʠ ʤʝʟʦ ʬʦʨʤʘʭ ʨʝʣʴʝʬʘ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ (ʧʩʝʚʜʦ) ʧʦʜʟʦʣʠʩʪʳʭ ʞʝʣʪʦʟʝʤʥʦïʛʣʝʝʚʳʭ, 

(ʧʩʝʚʜʦ) ʩʣʘʙʦ ʧʦʜʟʦʣʠʩʪʳʭ ʞʝʣʪʦʟʝʤʥʳʭ ʠ (ʧʩʝʚʜʦ) ʧʦʜʟʦʣʠʩʪʳʭ ʞʝʣʪʦʟʝʤʥʳʭ ʧʦʯʚʘʭ. ɺ 

ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʚʢʣʶʯʘʷʩʴ ʚ ʢʦʤʙʠʥʘʮʠʠ, ʛʣʝʝʚʳʝïʙʦʣʦʪʥʦïʣʫʛʦʚʳʝ, ʛʣʝʝʚʳʝ 

ʚʳʱʝʣʦʯʝʥʥʳʝ ʙʦʣʦʪʥʦïʣʫʛʦʚʳʝ ʧʦʯʚʳ ʫʚʝʣʠʯʠʚʘʶʪ ʢʦʣʠʯʝʩʪʚʦ ʢʦʤʧʦʥʝʥʪʦʚ (ʈʠʩʫʥʦʢ 3). 

ʅʦ ʜʘʥʥʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʪʦʣʴʢʦ ʵʪʠʤ ʥʝ ʟʘʚʝʨʰʘʝʪʩʷ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʪʝʭ ʠʣʠ ʠʥʳʭ ʢʦʤʙʠʥʘʮʠʡ, ʤʦʞʝʪ ʥʘʙʣʶʜʘʪʴʩʷ ʦʧʨʝʜʝʣʝʥʥʘʷ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ. ʐʠʨʦʢʠʝ ʘʨʝʘʣʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʦ ʠʣʠ ʛʣʫʙʠʥʥʦ ʦʛʣʝʥʝʥʥʳʭ 

ʧʩʝʚʜʦʧʦʜʟʦʣʠʩʪʳʭ ʞʝʣʪʳʭ ʧʦʯʚ, ʪʘʢʞʝ ʩʚʷʟʘʥʳ ʵʪʠʤ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ.  

ɺ ʩʚʷʟʠ ʩ ʥʘʠʤʝʥʴʰʝʡ ʫʚʣʘʞʥʝʥʥʦʩʪʠ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʃʝʥʢʦʨʘʥʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʶʞʥʦʡ ʧʦʣʦʚʠʥʦʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʥʘ ʨʘʟʣʠʯʥʳʭ ʛʣʫʙʠʥʘʭ ʧʦʯʚ, ʧʨʦʮʝʩʩ 

ʦʛʣʝʝʥʠʷ ʚʳʨʘʞʝʥʘ ʩʣʘʙʦ. 
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ʈʠʩʫʥʦʢ 3. ʉʣʦʞʥʘʷ ʚʘʨʠʘʮʠʷ ʉʇʇ ʥʘ ʶʞʥʦʡ ʯʘʩʪʠ ʃʝʥʢʦʨʘʥʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʦʯʚʝʥʥʳʭ ʢʦʤʙʠʥʘʮʠʡ ʃʝʥʢʦʨʘʥʩʢʦʡ 

ʥʠʟʤʝʥʥʦʩʪʠ ʟʥʘʯʠʪʝʣʴʥʘʷ ʨʦʣʴ ʧʨʠʥʘʜʣʝʞʠʪ ʟʦʥʘʣʴʥʳʤ ʠ ʦʙʣʘʩʪʥʳʤ ʧʨʠʨʦʜʥʳʤ ʫʩʣʦʚʠʷʤ. 

ʪʘʢʦʚʳʤʠ ʷʚʣʷʶʪʩʷ:  

ʘ) ʨʦʣʴ ʤʠʢʨʦʢʣʠʤʘʪʘ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʉʇʇ ʠ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʝʛʦ ʢʦʤʧʦʥʝʥʪʦʚ ʥʘ 

ʤʘʣʳʭ ʪʝʨʨʠʪʦʨʠʷʭ, ʠʟʤʝʥʝʥʠʝ ʢʦʪʦʨʦʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʟʦʥʘʣʴʥʳʭ ʩʚʦʡʩʪʚ 

ʉʇʇ;  
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ʙ) ʇʦʯʚʦʦʙʨʘʟʫʶʱʠʝ ʧʦʨʦʜʳ ʥʘ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʃʝʥʢʦʨʘʥʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ 

ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʜʠʬʬʝʨʝʥʮʠʘʮʠʶ ʉʇʇ;  

ʩ) ʇʨʦʷʚʣʝʥʠʝ ʚʦʜʥʦʡ ʵʨʦʟʠʠ ʥʘ ʩʣʘʙʦʥʘʢʣʦʥʥʳʭ ʤʝʟʦʩʢʣʦʥʘʭ ʃʝʥʢʦʨʘʥʩʢʦʡ 

ʥʠʟʤʝʥʥʦʩʪʠ. ɺʦʜʥʘʷ ʵʨʦʟʠʷ ʠʛʨʘʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʚʦ ʚʣʘʞʥʳʭ, ʧʦʣʫʚʣʘʞʥʳʭ ʠ 

ʦʩʦʙʝʥʥʦ ʦʩʪʝʧʥʝʥʥʳʭ ʧʦʯʚʘʭ ʧʦʣʫʧʫʩʪʳʥʥʦʡ ʟʦʥʳ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʯʝʤʫ ʩʦʟʜʘʶʪʩʷ 

ʧʦʯʚʝʥʥʳʝ ʢʦʤʙʠʥʘʮʠʠ;  

ʜ) ɿʥʘʯʝʥʠʝ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʠ ʠʩʪʦʨʠʢʦïʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ ʚ ʩʦʟʜʘʥʠʠ ʧʦʯʚʝʥʥʳʭ 

ʢʦʤʙʠʥʘʮʠʡ ʃʝʥʢʦʨʘʥʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ. ʇʨʠʤʝʨ ð ʬʦʨʤʠʨʦʚʘʥʠʝ ʉʇʇ ʥʘ ʧʨʠʙʨʝʞʥʦʡ 

ʧʦʣʦʩʝ ʂʘʩʧʠʷ, ʥʝʢʦʛʜʘ ʦʩʚʦʙʦʜʠʚʰʝʡʩʷ ʦʪ ʤʦʨʷ;  

ʝ) ɿʥʘʯʠʪʝʣʴʥʘʷ ʨʦʣʴ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʬʘʢʪʦʨʘ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʉʇʇ, ʯʪʦ 

ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ ʥʘ ʧʨʠʤʝʨʝ ʃʝʥʢʦʨʘʥʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ.  

ɸʥʪʨʦʧʦʛʝʥʥʳʡ ʬʘʢʪʦʨ ʠʛʨʘʝʪ ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʚ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʩʪʨʦʝʥʠʷ 

ʩʪʨʫʢʪʫʨʳ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ. ɺ ʧʨʦʮʝʩʩʝ ʨʘʟʚʠʪʠʷ ʧʦʯʚʝʥʥʳʭ ʢʦʤʙʠʥʘʮʠʡ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʤʦʛʫʪ ʫʯʘʩʪʚʦʚʘʪʴ ʥʝʩʢʦʣʴʢʦ ʬʘʢʪʦʨʦʚ. ʕʨʦʜʠʨʦʚʘʥʥʳʝ ʟʝʤʣʠ (ʩʣʘʙʳʡ, ʩʨʝʜʥʠʡ, ʩʠʣʴʥʳʡ, 

ʙʘʣʢʘ) ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʤʝʨʦʤ ʧʦʯʚʝʥʥʳʭ ʢʦʤʙʠʥʘʮʠʡ, ʚʦʟʥʠʢʰʠʭ ʧʨʠ ʫʯʘʩʪʠʠ ʦʜʥʦʛʦ 

ʬʘʢʪʦʨʘ.  

ʇʨʠʤʝʨʦʤ ʧʦʯʚʝʥʥʳʭ ʢʦʤʙʠʥʘʮʠʡ ʦʙʨʘʟʦʚʘʥʥʳʭ ʧʨʠ ʫʯʘʩʪʠʠ ʥʝʩʢʦʣʴʢʠʭ ʬʘʢʪʦʨʦʚ, ʢʘʢ 

ʤʠʢʨʦʨʝʣʴʝʬʘ, ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʩʦʣʝʥʦʩʥʳʭ ʧʦʯʚʦʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʦʨʦʜ ʠ ʵʨʦʟʠʠ, 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʟʘʩʦʣʝʥʥʳʭ, ʩʦʣʦʥʮʝʚʘʪʳʭ, ʦʩʪʝʧʥʝʥʥʳʭ ʩʝʨʦïʙʫʨʳʭ, ʩʝʨʦï

ʙʫʨʳʭ ʧʦʯʚ, ʥʘ ʤʠʢʨʦʯʘʣʴʥʳʭ ʧʣʦʱʘʜʷʭ ʧʦʣʫʧʫʩʪʳʥʴ. ʇʦʵʪʦʤʫ ʧʦʯʚʝʥʥʳʝ ʢʦʤʙʠʥʘʮʠʠ 

(ʇʂ), ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʦʜʥʦʛʦ ʬʘʢʪʦʨʘ, ʠʤʝʪʁ ʙʦʣʝʝ ʧʨʦʩʪʫʶ ʩʪʨʫʢʪʫʨʫ, ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʇʂ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʤʠ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʥʝʩʢʦʣʴʢʠʭ ʬʘʢʪʦʨʦʚ. ʇʦʜ ʠʭ ʜʝʡʩʪʚʠʝʤ 

ʩʦʟʜʘʝʪʩʷ ʢʦʥʪʨʘʩʪʥʦʩʪʴ ʚ ʧʦʯʚʝʥʥʦʤ ʧʦʢʨʦʚʝ, ʯʪʦ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʧʨʠʚʦʜʠʪ ʢ 

ʤʥʦʛʦʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʉʇʇ ʠ ʫʩʣʦʞʥʷʝʪ ʭʦʟʷʡʩʪʚʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʡ. 

 

ɺʳʚʦʜʳ 

1. ɺ ʦʪʣʠʯʠʝ ʦʪ ʢʘʨʪ, ʩʦʩʪʘʚʣʝʥʥʳʭ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʤʝʪʦʜʘʤʠ, ʢʘʨʪʳ, ʩʦʩʪʘʚʣʝʥʥʳʝ ʥʘ 

ʦʩʥʦʚʝ ʧʣʘʩʪʠʢʠ ʨʝʣʴʝʬʘ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʦʪʨʘʞʘʶʪ ʜʝʡʩʪʚʠʪʝʣʴʥʫʶ ʢʘʨʪʠʥʫ ʟʝʤʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʠʤʝʷ ʢʘʢ ʥʘʫʯʥʦïʪʝʦʨʝʪʠʯʝʩʢʦʝ, ʪʘʢ ʭʦʟʷʡʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ. 

2. ʆʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʩʚʦʡʩʪʚʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʳʜʝʣʝʥʥʳʭ ʧʦʯʚʝʥʥʳʭ ʢʦʤʙʠʥʘʮʠʡ ʥʘ 

ʢʘʨʪʘʭ ʉʇʇ ʃʝʥʢʦʨʘʥʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ, ʩʦʩʪʘʚʣʝʥʥʳʝ ʥʘ ʦʩʥʦʚʝ ʧʣʘʩʪʠʢʠ ʨʝʣʴʝʬʘ, 

ʠʤʝʶʱʠʝ ʙʦʣʝʝ ʮʝʥʥʳʤ ʧʦʩʦʙʠʝʤ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʣʦʱʘʜʝʡ. 
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ɸʥʥʦʪʘʮʠʷ. ʇʨʦʚʝʜʝʥʘ ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʝʨʨʠʪʦʨʠʠ ɸʧʰʝʨʦʥʩʢʦʛʦ 

ʧʦʣʫʦʩʪʨʦʚʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʥʝʝ ʩʦʙʨʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʦʣʝʚʳʝ ʧʦʯʚʝʥʥʳʝ ʠ ʢʘʤʝʨʘʣʴʥʦïʣʘʙʦʨʘʪʦʨʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ɸʧʰʝʨʦʥʩʢʦʤ ʧʦʣʫʦʩʪʨʦʚʝ. ʄʝʪʦʜʦʤ ʧʣʘʩʪʠʢʠ ʨʝʣʴʝʬʘ 

ʚʳʜʝʣʝʥʳ ʥʝʩʢʦʣʴʢʦ ʪʠʧʦʚ ʩʪʨʫʢʪʫʨ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʦʧʨʝʜʝʣʝʥ ʠʭ ʧʦʯʚʝʥʥʳʡ ʩʦʩʪʘʚ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʜʝʣʝʥʳ 11 ʪʠʧʦʚ ʩʪʨʫʢʪʫʨ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ. ɺ 

ʟʘʢʣʶʯʝʥʠʝ ʘʚʪʦʨʳ ʧʨʠʭʦʜʷʪ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʧʨʝʜʫʧʨʝʜʠʪʴ ʟʘʙʦʣʘʯʠʚʘʥʠʝ ʧʦʯʚ ɸʧʰʝʨʦʥʩʢʦʛʦ 

ʧʦʣʫʦʩʪʨʦʚʘ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʠ ʫʩʣʦʚʠʠ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʥʠʞʝ 

ʢʨʠʪʠʯʝʩʢʦʛʦ. ʈʝʰʝʥʠʝʤ ʜʣʷ ʵʪʠʭ ʮʝʣʝʡ ʤʦʛʣʦ ʙʳʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʜʨʝʥʘʞʘ. ʅʦ ʫʯʠʪʳʚʘʷ 

ʩʣʦʞʥʦʩʪʴ ʧʦʯʚʝʥʥʦïʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ɸʧʰʝʨʦʥʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ, ʬʠʟʠʢʦï

ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʨʘʟʥʦʦʙʨʘʟʠʝ ʨʝʣʴʝʬʘ, ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ 

ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʝʜʠʥʫʶ ʢʦʣʣʝʢʪʦʨʥʦïʜʨʝʥʘʞʥʫʶ ʩʠʩʪʝʤʫ ʥʘ ʚʝʩʴ ʤʘʩʩʠʚ. ʄʝʩʪʘʤʠ ʤʦʞʥʦ 

ʩʪʨʦʠʪʴ ʚʨʝʤʝʥʥʳʡ ʦʪʢʨʳʪʳʡ ʜʨʝʥʘʞ ʜʣʷ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ. ʆʥ ʤʦʞʝʪ ʥʦʩʠʪʴ 

ʚʝʩʴʤʘ ʣʦʢʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ. 

 

Abstract. A comparative description of the Absheron area with the use of previously collected 

material and data obtained from field studies was carried out. Field soil and laboratory and 

laboratory studies were conducted on Absheron. The relief plastics method has identified several 

types of soil cover structures and determined their soil composition. Based on the research, 11 types 

of soil cover structures were identified. In conclusion, the authors conclude that it is possible to 

prevent the waterlogging of Absheronôs soils only if the groundwater level drops below the critical 

level. The solution for these purposes could be the construction of drainage. But given 

the complexity of the soilïmeliorative state of Absheron, the physicalïgeographical conditions, 

the diversity of the relief, it is not possible to recommend a single collectorïdrainage system for 

the entire array. In some places, temporary open drainage can be built to lower the level of 

groundwater. It can be very local. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʪʨʫʢʪʫʨʘ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ, ʩʪʨʫʢʪʫʨʥʳʡ ʧʦʪʦʢ, ʧʣʘʩʪʠʢʘ ʨʝʣʴʝʬʘ. 
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ɺʚʝʜʝʥʠʝ  

ʇʨʦʙʣʝʤʘ ʩʚʷʟʠ ʩʪʨʫʢʪʫʨ ʦʙʲʝʢʪʦʚ ʧʨʠʨʦʜʳ (ʬʦʨʤ ʠ ʠʭ ʩʦʦʪʥʦʰʝʥʠʡ) ʩ ʠʭ ʩʚʦʡʩʪʚʘʤʠ 

ʚʩʝʛʜʘ ʙʳʣʘ ʘʢʪʫʘʣʴʥʦʡ ʜʣʷ ʚʩʝʭ ʥʘʫʢ. ʆʩʦʙʝʥʥʦ ʦʥʘ ʘʢʪʫʘʣʴʥʘ ʜʣʷ ʥʘʫʢʠ ʦ ʧʦʯʚʘʭ, ʢʦʪʦʨʘʷ 

ʥʫʞʜʘʝʪʩʷ ʚ ʙʦʣʝʝ ʜʝʪʘʣʴʥʳʭ ʠ ʩʦʚʨʝʤʝʥʥʳʭ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʨʘʟʨʘʙʦʪʢʘʭ ʧʦ ʩʪʨʫʢʪʫʨʝ 

ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʝʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ. ɼʣʷ ʵʪʦʡ ʮʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʧʦʢʘʟʘʪʴ 

ʝʩʪʝʩʪʚʝʥʥʫʶ ʩʪʨʫʢʪʫʨʫ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʩ ʫʯʝʪʦʤ ʨʝʣʴʝʬʘ ʠ ʧʦʯʚʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ. 

ʇʦʣʝʚʳʝ ʧʦʯʚʝʥʥʳʝ ʠ ʢʘʤʝʨʘʣʴʥʦïʣʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ 

ɸʧʰʝʨʦʥʩʢʦʤ ʧʦʣʫʦʩʪʨʦʚʝ, ʠʤʝʶʱʠʡ ʘʙʩʦʣʶʪʥʳʝ ʦʪʤʝʪʢʠ ʦʪ ī26 ʜʦ 350ï400 ʤ ʠ ʧʣʦʱʘʜʴʶ 

ʦʢʦʣʦ 388,0 ʪʳʩ ʛʘ. ɸʧʰʝʨʦʥʩʢʠʡ ʧʦʣʫʦʩʪʨʦʚ ʧʦ ʦʩʦʙʝʥʥʦʩʪʷʤ ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠ 

ʤʦʨʬʦʩʪʨʫʢʪʫʨʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʨʘʡʦʥ. ɺ ʛʝʦʣʦʛʦï

ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʠ ʧʦ ʭʘʨʘʢʪʝʨʫ ʨʝʣʴʝʬʘ ʦʥ ʜʝʣʠʪʩʷ ʥʘ ʜʚʝ ʯʘʩʪʠ: 

1) ʟʘʧʘʜʥʫʶ ð ʭʦʣʤʠʩʪʫʶ, ʧʨʝʜʛʦʨʥʫʶ; 2) ʚʦʩʪʦʯʥʫʶ ð ʨʘʚʥʠʥʥʫʶ. ʅʘʨʷʜʫ ʩʦ ʩʣʦʞʥʦʩʪʴʶ 

ʨʝʣʴʝʬʘ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʪʨʫʢʪʫʨʳ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ɸʧʰʝʨʦʥʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʝʪ ʠ ʭʘʨʘʢʪʝʨ ʧʦʯʚʦʦʙʨʘʟʫʶʱʠʭ ʧʦʨʦʜ. ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʩʣʦʞʝʥ ʠʟ ʢʦʤʧʣʝʢʩʘ ʦʪʣʦʞʝʥʠʡ, ʧʝʩʢʘ, ʧʝʩʯʘʥʠʢʘ, ʛʣʠʥʳ, ʠʟʚʝʩʪʥʷʢʘ ʚʝʨʭʥʝïʤʝʣʦʚʦʛʦ 

ʢʘʡʥʦʟʦʡʩʢʦʛʦ ʧʝʨʠʦʜʘ. ɺ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʛʣʠʥʠʩʪʳʝ ʧʦʨʦʜʳ ʠ ʠʭ 

ʧʨʦʜʫʢʪʳ ʚʳʚʝʪʨʠʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʦʪʣʠʯʘʶʪʩʷ ʧʦ ʩʪʝʧʝʥʠ ʟʘʩʦʣʝʥʥʦʩʪʠ. ɿʜʝʩʴ ʠʤʝʶʪʩʷ 

ʛʨʷʟʝʚʳʝ ʚʫʣʢʘʥʳ, ʧʨʦʜʫʢʪʳ ʠʟʚʝʨʞʝʥʠʷ, ʢʦʪʦʨʳʭ ʧʦʢʨʳʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʪʝʨʨʠʪʦʨʠʶ. 

ɺʦʩʪʦʯʥʘʷ ʨʘʚʥʠʥʥʘʷ ʯʘʩʪʴ ʧʦʢʨʳʪʘ ʧʝʩʢʘʤʠ ʠ ʨʘʢʫʰʝʯʥʳʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ. ʍʘʨʘʢʪʝʨʥʘ ʜʣʷ 

ʨʝʣʴʝʬʘ ʷʯʝʠʩʪʘʷ, ʠʟʨʝʟʘʥʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʠʟʚʝʩʪʥʷʢʦʚ ʠ ʧʝʩʯʘʥʠʢʦʚ, ʙʫʛʨʠʩʪʳʝ ʠ ʜʶʥʥʳʝ 

ʧʝʩʢʠ, ʦʚʨʘʛʠ, ʙʘʣʢʠ ʠ ʜʨʫʛʠʝ ʬʦʨʤʳ.  

ʂʣʠʤʘʪ ʫʤʝʨʝʥʥʦ ʪʝʧʣʳʡ ʩʫʙʪʨʦʧʠʯʝʩʢʠʡ, ʧʦʣʫʧʫʩʪʳʥʥʳʡ ʠ ʩʫʭʠʭ ʩʪʝʧʝʡ ʩʦ ʩʢʫʜʥʳʤ 

ʠ ʩʣʘʙʳʤ ʫʚʣʘʞʥʝʥʠʝʤ (ʂʫ=0,3), ʧʨʠ ʛʦʜʦʚʦʤ ʢʦʣʠʯʝʩʪʚʝ ʦʩʘʜʢʦʚ ð 150ï300 ʤʤ. ɺʝʣʠʯʠʥʘ 

ʠʩʧʘʨʷʝʤʦʩʪʠ ʩʦʩʪʘʚʣʷʝʪ 1000ï1200 ʤʤ. ɻʦʩʧʦʜʩʪʚʫʶʪ ʩʝʚʝʨʥʳʝ ʠ ʩʝʚʝʨʦïʟʘʧʘʜʥʳʝ ʚʝʪʨʳ, 

ʢʦʪʦʨʳʝ ʩʦʟʜʘʶʪ ʚʝʪʨʦʚʫʶ ʵʨʦʟʠʶ [1].  

ʅʘ ɸʧʰʝʨʦʥʩʢʦʤ ʧʦʣʫʦʩʪʨʦʚʝ ʝʜʠʥʦʝ ʟʝʨʢʘʣʦ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʥʘʙʣʶʜʘʝʪʩʷ ʣʠʰʴ ʚ 

ʚʦʩʪʦʯʥʦʡ ʨʘʚʥʠʥʥʦʡ ʯʘʩʪʠ, ʛʜʝ ʛʣʫʙʠʥʘ ʝʝ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 2,0 ʜʦ 5ï7 ʤ. ɺ ʩʚʷʟʠ ʩ ʧʦʚʳʰʝʥʠʝʤ 

ʫʨʦʚʥʷ ʂʘʩʧʠʷ ʚ ʧʦʩʣʝʜʥʠʝ 10ï15 ʣʝʪ, ʘ ʪʘʢʞʝ ʧʦʜ ʚʣʠʷʥʠʝʤ ʥʝʬʪʷʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ ʙʫʨʦʚʳʭ 

ʩʢʚʘʞʠʥ ʫʨʦʚʝʥʴ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʧʦʜʥʷʣʩʷ ʜʦ 0,5ï1,0 ʤ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʧʦʜʪʦʧʣʝʥʠʷ ʦʪʜʝʣʴʥʳʝ ʫʯʘʩʪʢʠ ʩʫʰʠ ʥʘʭʦʜʷʪʩʷ ʚ ʪʷʞʝʣʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʢʦʪʦʨʳʝ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʶʪ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʪʨʫʢʪʫʨʳ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʦʙʲʝʢʪʘ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʈʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ ʩʦʩʪʦʠʪ ʠʟ ʧʦʣʳʥʥʦ ʵʬʝʤʝʨʦʚʦʡ ʧʦʣʫʧʫʩʪʳʥʥʦʡ 

ʘʩʩʦʮʠʘʮʠʠ. ʇʨʠ ʦʨʦʰʝʥʠʠ ʟʜʝʩʴ ʚʳʨʘʱʠʚʘʶʪʩʷ ʦʚʦʱʥʦïʙʘʭʯʝʚʳʝ ʠ ʢʦʨʤʦʚʳʝ ʢʫʣʴʪʫʨʳ. 

ɿʥʘʯʠʪʝʣʴʥʳʝ ʧʣʦʱʘʜʠ ʟʘʥʠʤʘʶʪ ʠ ʩʫʙʪʨʦʧʠʯʝʩʢʠʝ ʩʘʜʳ (ʤʘʩʣʠʥʘ, ʚʠʥʦʛʨʘʜʥʠʢʠ, ʠʥʞʠʨ ʠ 

ʜʨ.) [2ï4]. 

ʐʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʜʝʬʣʷʮʠʦʥʥʳʝ ʬʦʨʤʳ ʨʝʣʴʝʬʘ ʤʦʞʥʦ ʪʘʢʞʝ ʥʘʙʣʶʜʘʪʴ ʚ 

ʧʨʠʙʨʝʞʥʦʡ ʧʦʣʦʩʝ ɸʧʰʝʨʦʥʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ ʚ ʚʠʜʝ ʧʦʣʫʟʘʢʨʝʧʣʝʥʥʳʭ ʙʫʛʨʠʩʪʳʭ ʠ 

ʙʫʛʨʠʩʪʦïʜʶʥʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʢʦʪʦʨʳʝ ʟʘʥʠʤʘʶʪ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʠʝ ʪʝʨʨʠʪʦʨʠʠ ʚ 

ʨʘʡʦʥʘʭ ɼʞʦʨʘʪ, ʇʠʨʰʘʛʠ, ʄʘʰʪʘʛʠ, ʅʘʨʜʘʨʘʥ, ɹʠʣʛʷʭ, ɿʠʨʷ, ʊʶʨʢʘʥʳ. ɺ ʦʪʜʝʣʴʥʳʭ 

ʩʣʫʯʘʷʭ ʦʥʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʠʟʦʣʠʨʦʚʘʥʥʳʤʠ ʭʦʣʤʠʢʘʤʠ ʚ ʚʠʜʝ ʚʳʪʷʥʫʪʳʭ ʛʨʷʜ 

ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ 5ï10 ʤ, ʦʙʳʯʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʧʘʨʘʣʣʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʫ.  

 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 
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ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚ 1983 ʛʦʜʫ ʫʯʝʥʳʤʠ ʄ. ʕ. ʉʘʣʘʝʚʳʤ, ʈ. ɸ. ɸʣʠʝʚʦʡ ʠ ʏ. ʄ. ɼʞʘʬʘʨʦʚʦʡ ʙʳʣʘ 

ʩʦʩʪʘʚʣʝʥʘ ʩʚʦʜʥʘʷ ʧʦʯʚʝʥʥʘʷ ʢʘʨʪʘ ɸʧʰʝʨʦʥʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ (ʄ 1:100 000) [4, 5], ʛʜʝ 

ʧʦʢʘʟʘʥʳ ʧʦʯʚʳ ɿʘʧʘʜʥʦʡ ʧʨʝʜʛʦʨʥʦʡ ʯʘʩʪʠ ʠ ɺʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ɸʧʰʝʨʦʥʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʝʪʘʣʴʥʦʡ ʧʦʯʚʝʥʥʦʡ ʩʲʝʤʢʠ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ 

ɸʧʰʝʨʦʥʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʩʝʨʦïʢʦʨʠʯʥʝʚʳʝ, ʘ ʚ ʝʛʦ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ð 

ʩʝʨʦïʙʫʨʳʝ ʧʦʯʚʳ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʪʠʧʦʚ ʧʦʯʚ 

ɸʧʰʝʨʦʥʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ [1, 6ï7]. 

ɺ ʩʚʷʟʠ ʩ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʟʘʢʦʥʦʤ ʦ ʢʫʨʦʨʪʥʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʧʦ ʧʨʦʚʝʜʝʥʠʶ, ʚ 

ʰʠʨʦʢʠʭ ʤʘʩʰʪʘʙʘʭ, ʦʟʝʣʝʥʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʠ ʨʘʩʰʠʨʝʥʠʶ ʧʣʦʱʘʜʝʡ ʧʦʜ ʦʨʦʰʘʝʤʳʝ 

ʩʫʙʪʨʦʧʠʯʝʩʢʠʝ ʢʫʣʴʪʫʨʳ ʥʘ ɸʧh ʝʨʦʥʩʢʦʤ ʧʦʣʫʦʩʪʨʦʚʝ ʨʷʜʦʤ ʫʯʝʥʳʭ, ʚ ʪʝʯʝʥʠʝ ʧʷʪʠ ʣʝʪ 

(1984ï1988 ʛʛ.), ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʝ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʠ ʤʝʣʠʦʨʘʪʠʚʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʘʚʪʦʨʳ ʧʨʠʰʣʠ ʢ ʟʘʢʣʶʯʝʥʠʶ, ʯʪʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ɸʧh ʝʨʦʥʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ ʥʘʧʨʘʚʣʝʥʠʝ ʧʦʯʚʦʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʦʪʚʝʯʘʝʪ ʨʝʞʠʤʫ, 

ʭʘʨʘʢʪʝʨʥʦʤʫ ʜʣʷ ʧʦʣʫʧʫʩʪʳʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʠ ʧʦʯʚʳ ʟʜʝʩʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʝʨʦïʙʫʨʳʤ 

ʪʠʧʦʤ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʧʦʯʚʝʥʥʦïʤʝʣʠʦʨʘʪʠʚʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ 

ʩʚʦʝʤ ʛʝʦʛʨʘʬʠʯʝʩʢʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʩʝʨʦïʙʫʨʳʝ ʧʦʯʚʳ ʚ ʫʩʣʦʚʠʷʭ ɸʧh ʝʨʦʥʩʢʦʛʦ 

ʧʦʣʫʦʩʪʨʦʚʘ ʯʘʩʪʦ ʦʙʨʘʟʫʶʪ ʚʳʩʦʢʫʶ ʩʣʦʞʥʫʶ ʢʦʤʧʣʝʢʩʥʦʩʪʴ ʩ ʪʘʢʳʨʦʚʠʜʥʳʤʠ ʠ 

ʧʝʩʯʘʥʳʤʠ ʧʨʠʤʠʪʠʚʥʳʤʠ ʧʦʯʚʘʤʠ, ʠ ʧʷʪʥʘʤʠ ʩʦʣʦʥʯʘʢʦʚ, ʩʦʟʜʘʚʘʷ ʢʨʘʡʥʝ ʩʣʦʞʥʫʶ 

ʤʦʟʘʠʢʫ ʚ ʩʪʨʫʢʪʫʨʝ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ. ʕʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʦʩʣʦʞʥʷʝʪ ʤʝʣʠʦʨʘʪʠʚʥʦʝ 

ʦʟʜʦʨʦʚʣʝʥʠʝ ʧʦʯʚ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ [8].  

ʉʣʝʜʫʝʪ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʠʟʫʯʝʥʠʝ ʩʪʨʫʢʪʫʨ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʪʝʩʥʦ ʩʦʧʨʷʞʝʥʦ ʩ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʩʪʨʫʢʪʫʨʳ ʠ ʩʢʫʣʴʧʪʫʨʳ ʨʝʣʴʝʬʘ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʩʪʨʦʝʥʠʷ ʠ 

ʩʪʨʫʢʪʫʨʳ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ, ʠ, ʥʘʢʦʥʝʮ, ʙʠʦʩʬʝʨʳ ʚ ʮʝʣʦʤ. ʂʦʥʢʨʝʪʥʘʷ ʉʇʇ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʤʥʦʛʦʢʨʘʪʥʦ ʨʠʪʤʠʯʝʩʢʠ ʧʦʚʪʦʨʷʶʱʠʤʠʩʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʘʨʝʘʣʘʤʠ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʦʯʚ, ʩʦʟʜʘʶʱʠʭ ʫʩʪʦʡʯʠʚʳʡ ʩʦʩʪʘʚ ʠ ʨʠʩʫʥʦʢ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ, ʠ 

ʫʩʪʦʡʯʠʚʳʝ ʤʝʭʘʥʠʟʤʳ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʚʭʦʜʷʱʠʤʠ ʚ 

ʜʘʥʥʫʶ ʩʪʨʫʢʪʫʨʫ ʧʦʯʚʘʤʠ [9]. ʊʘʢ ʢʘʢ ʨʝʢʠ ʤʠʛʨʠʨʫʶʪ ʧʦ ʜʦʣʠʥʘʤ ʰʠʨʠʥʦʡ ʚ ʜʝʩʷʪʢʠ 

ʢʠʣʦʤʝʪʨʦʚ, ʪʦ ʥʘ ʤʝʩʪʘʭ ʩʚʦʝʛʦ ʧʨʝʙʳʚʘʥʠʷ ʦʥʠ ʦʩʪʘʚʣʷʶʪ ʩʣʝʜʳ ʚ ʚʠʜʝ ʚʳʧʫʢʣʦʩʪʝʡ ʩ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʨʘʝʢʪʦʨʠʝʡ. ʅʝʦʪʝʢʪʦʥʠʢʘ ʠʛʨʘʝʪ ʚ ʵʪʦʤ ʦʧʨʝʜʝʣʝʥʥʫʶ ʨʦʣʴ, ʢʦʪʦʨʫʶ ʤʳ ʥʝ 

ʟʘʪʨʘʛʠʚʘʝʤ. ʊʦʣʴʢʦ ʫʢʘʞʝʤ, ʯʪʦ ʥʘ ʢʘʨʪʝ ʧʣʘʩʪʠʢʠ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʤʥʦʛʦ ʚʳʧʫʢʣʦʩʪʝʡï

ʧʦʪʦʢʦʚ, ʧʨʦʩʣʝʞʠʚʘʶʱʠʭʩʷ ʧʦ ʨʘʟʣʦʤʘʤ. ʅʦ ʠ ʟʜʝʩʴ ʢʦʥʝʯʥʳʡ ʠʪʦʛ ʪʦʪ ʞʝ: ʧʦʯʚʝʥʥʳʝ 

ʢʣʝʪʢʠ ð çʣʫʢʦʚʠʮʳè ʧʦʜʯʠʥʷʶʪʩʷ ʟʘʢʦʥʫ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʯʝʩʢʦʡ ʨʝʰʝʪʢʠ 

[7, 10].  

ʄʝʪʦʜʦʤ ʧʣʘʩʪʠʢʠ ʨʝʣʴʝʬʘ ʚʳʜʝʣʝʥʳ ʥʝʩʢʦʣʴʢʦ ʪʠʧʦʚ ʩʪʨʫʢʪʫʨ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʠ 

ʦʧʨʝʜʝʣʝʥ ʠʭ ʧʦʯʚʝʥʥʳʡ ʩʦʩʪʘʚ. ʄʝʪʦʜ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʥʘ ʛʦʨʠʟʦʥʪʘʣʷʭ 

ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʢʘʨʪ ʥʘʭʦʜʷʪʩʷ ʪʦʯʢʠ ʧʝʨʝʛʠʙʦʚ ʩ ʥʫʣʝʚʦʡ ʢʨʠʚʠʟʥʦʡ, ʚ ʢʦʪʦʨʳʭ 

ʥʘʙʣʶʜʘʝʪʩʷ ʧʝʨʝʭʦʜ ʦʪ ʚʳʧʫʢʣʦʩʪʝʡ ʢ ʚʦʛʥʫʪʦʩʪʷʤ (ʚ ʧʣʘʥʝ). ɿʘʪʝʤ ʵʪʠ ʪʦʯʢʠ ʩʦʝʜʠʥʷʶʪ ʠ 

ʧʦʣʫʯʘʶʪ ʠʟʦʣʠʥʠʶ ð ʤʦʨʬʦʠʟʦʛʨʘʬʫ, ʢʦʪʦʨʘʷ ʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʪʦʯʥʳʭ ʦʩʥʦʚʘʥʠʷʭ ʜʝʣʠʪ 

ʪʦʧʦʛʨʘʬʠʯʝʩʢʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʥʘ ʚʳʧʫʢʣʦʩʪʠ ʠ ʚʦʛʥʫʪʦʩʪʠ, ʢ ʢʦʪʦʨʳʤ ʩʦʦʪʥʦʩʷʪ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʤ ʧʦʯʚʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ɸʧʰʝʨʦʥʩʢʦʤ ʧʦʣʫʦʩʪʨʦʚʝ ʥʘʤʠ ʚʳʜʝʣʝʥʦ 

ʥʝʩʢʦʣʴʢʦ ʩʪʨʫʢʪʫʨ ð ʧʦʪʦʢʦʚ, ʢʦʪʦʨʳʝ ʤʳ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʣʠ ʢʘʢ ʦʪʜʝʣʴʥʳʝ ʩʪʨʫʢʪʫʨʥʳʝ 

ʧʦʪʦʢʠ, ʟʘʪʝʤ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠ ʠʭ ʧʦ ʩʚʦʡʩʪʚʘʤ ʧʦʯʚ, ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʟʘʩʦʣʝʥʥʦʩʪʠ, 

ʵʨʫʜʠʨʦʚʘʥʥʦʩʪʠ, ʢʘʤʝʥʠʩʪʦʩʪʠ ʠ ʪ. ʜ. [13ï14]. 

ʇʦʯʚʝʥʥʳʝ ʩʪʨʫʢʪʫʨʳ ɸʧʰʝʨʦʥʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ ʤʳ ʨʘʟʜʝʣʠʣʠ ʥʘ ʥʝʩʢʦʣʴʢʦ ʪʠʧʦʚ ʧʦ 

ʠʭ ʬʦʨʤʝ ʠ ʦʨʠʝʥʪʘʮʠʠ ʧʦʪʦʢʦʚ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʘʤʳʤ ʚʳʩʦʢʠʤ (ʨʝʧʝʣʣʝʨʳ) ʠ ʩʘʤʳʤ 

ʥʠʟʢʠʤ (ʘʪʪʨʘʢʪʦʨʳ) ʪʦʯʢʘʤ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʀʩʧʦʣʴʟʫʷ ʨʝʟʫʣʴʪʘʪʳ, ʢʘʢ ʩʦʙʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʪʘʢ ʠ ʘʨʭʠʚʥʦïʬʦʥʜʦʚʳʝ 
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ʤʘʪʝʨʠʘʣʳ, ʢʘʞʜʘʷ ʩʪʨʫʢʪʫʨʘ ʧʦʣʫʯʠʣʘ ʩʚʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ. ʈʘʩʩʤʦʪʨʠʤ, ʢʘʢ ʩʚʷʟʘʥʘ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʘʷ (ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ) ʘʧh ʝʨʦʥʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʩʦ ʩʚʦʡʩʪʚʘʤʠ ʧʦʯʚ. ʂʘʞʜʦʡ 

ʧʦʯʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʚʦʝ ʧʦʯʚʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ, ʩʦʩʪʘʚ ʢʦʪʦʨʦʛʦ ʫʢʘʟʘʥ ʚ 

ʥʠʞʝʩʣʝʜʫʶʱʠʭ ʪʘʙʣʠʮʘʭ. ʀʟ ʊʘʙʣʠʮ 1 ʠ 2 ʚʠʜʥʦ, ʯʪʦ ʜʣʷ ʢʘʞʜʦʡ ʩʪʨʫʢʪʫʨʳ ʭʘʨʘʢʪʝʨʥʦ ʚ 

ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ ʧʦʚʳʰʝʥʥʘʷ ʠʣʠ ʧʦʥʠʞʝʥʥʘʷ ʢʘʨʙʦʥʘʪʥʦʩʪʴ ʧʦʯʚ, ʩʣʘʙʦʝ ʟʘʩʦʣʝʥʠʝ, ʠ 

ʪ. ʜ.  

ɸʥʘʣʠʟ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʪʠʧʳ ʩʪʨʫʢʪʫʨ ʧʦʯʚʝʥʥʦʛʦ 

ʧʦʢʨʦʚʘ:  

1) ɼʨʝʚʦʚʠʜʥʳʡ ʪʠʧ ʧʨʝʜʛʦʨʥʦʡ ʯʘʩʪʠ ʟʘʥʠʤʘʝʪ ʩʘʤʫʶ ʚʳʩʦʢʫʶ ʪʦʯʢʫ ɸʧʰʝʨʦʥʩʢʦʛʦ 

ʧʦʣʫʦʩʪʨʦʚʘ, ʥʘʯʠʥʘʷ ʩ ʤʳʩʘ ʂʠʣʷʟʠʥʩʢʦʡ ʢʦʩʳ, ʧ. ʐʫʨʘʙʘʜ. ʉʪʨʫʢʪʫʨʘ ʥʝ ʩʠʤʤʝʪʨʠʯʥʘʷ, 

ʩʠʣʴʥʦ ʨʘʟʚʝʪʚʣʝʥʥʘʷ, ʦʪʢʫʜʘ ʠ ʠʩʭʦʜʠʪ ʝʝ ʥʘʟʚʘʥʠʝ. ʆʥʘ ʚʤʝʱʘʝʪ ʩʣʝʜʫʶʱʠʝ ʧʦʯʚʳ: ʩʝʨʦï

ʢʦʨʠʯʥʝʚʳʝ ʦʙʳʢʥʦʚʝʥʥʳʝ, ʩʝʨʦïʙʫʨʳʝ ʩʦʣʦʥʯʘʢʦʚʘʪʦïʩʦʣʦʥʮʝʚʘʪʳʝ, ʩʝʨʦïʙʫʨʳʝ ʥʝʧʦʣʥʦï

ʨʘʟʚʠʪʳʝ ʠ ʧʝʩʯʘʥʦïʛʣʠʥʠʩʪʳʝ ʩʦʣʝʥʦʩʥʳʝ ʥʘʥʦʩʳ ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʥʝʧʦʣʥʦʨʘʟʚʠʪʳʤʠ 

ʧʦʯʚʘʤʠ. 

2) ʈʘʜʠʘʣʴʥʦïʦʢʨʫʛʣʳʡ ʪʠʧ ʧʨʝʜʛʦʨʥʦʡ ʯʘʩʪʠ ʩʦʩʪʘʚʣʷʶʪ ʩʝʨʦïʙʫʨʳʝ ʩʦʣʦʥʮʝʚʘʪʳʝ, 

ʩʝʨʦïʙʫʨʳʝ ʥʝʧʦʣʥʦʨʘʟʚʠʪʳʝ, ʩʝʨʦïʙʫʨʳʝ ʩʦʣʦʥʯʘʢʦʚʘʪʦïʩʦʣʦʥʮʝʚʘʪʳʝ, ʘ ʪʘʢʞʝ ʧʝʩʯʘʥʦï

ʛʣʠʥʠʩʪʳʝ ʥʘʥʦʩʳ ʩ ʜʝʬʣʷʮʠʦʥʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ. ʇʦʪʦʢʠ ʵʪʦʡ ʩʪʨʫʢʪʫʨʳ ʫʩʪʨʝʤʣʝʥʳ ʚʥʠʟ 

ʧʦ ʩʢʣʦʥʫ, ʧʨʠʦʙʨʝʪʘʷ ʚʠʜ ʜʨʝʚʦʚʠʜʥʦʩʪʠ. ʇʦʯʚʳ ʨʘʟʚʠʪʳ ʥʘ ʤʝʣïɻ ʦʮʝʥʦʚʳʭ, ʨʠʪʤʠʯʥʦ 

ʯʝʨʝʜʫʶʱʠʭʩʷ ʩʣʘʥʮʘʭ, ʧʝʩʯʘʥʠʢʘʭ, ʘʣʝʚʨʦʣʠʪʘʭ, ʪʫʬʦʧʝʩʯʘʥʥʠʢʘʭ. ɼʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʩʝʨʦïʙʫʨʳʭ ʥʝʧʦʣʥʦʨʘʟʚʠʪʳʭ ʧʦʯʚ ʧʨʠʚʦʜʠʪʩʷ ʦʧʠʩʘʥʠʝ 

ʨʘʟʨʝʟʘ, ʟʘʣʦʞʝʥʥʦʛʦ ʚ ʶʛʦïʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ɻʶʟʜʝʢʩʢʦʛʦ ʧʣʘʪʦ. ʊʝʨʨʠʪʦʨʠʷ ʧʣʘʪʦ ʟʘʥʷʪʘ 

ʧʦʜ ʟʠʤʥʠʝ ʧʘʩʪʙʠʱʘ, ʛʜʝ ʭʦʨʦʰʦ ʨʘʟʚʠʪʘ ʧʦʣʳʥʥʦïɻ ʬʝʤʝʨʦʚʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ. 

ʆʪʜʝʣʴʥʳʝ ʤʘʩʩʠʚʳ ʟʘʥʷʪʳ ʧʦʜ ʙʦʛʘʨʘʤʠ, ʚ ʦʩʥʦʚʥʦʤ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʦʜ ʷʯʤʝʥʴ. 

ʇʦʯʚʦʦʙʨʘʟʫʶʱʠʝ ʧʦʨʦʜʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʧʣʦʪʥʝʥʥʳʤʠ ʛʠʧʩʦʥʦʩʥʳʤʠ 

ʜʝʣʶʚʠʘʣʴʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ, ʥʠʞʝ ʢʦʪʦʨʳʭ ʟʘʣʝʛʘʝʪ ʧʣʦʪʥʳʡ ʠʟʚʝʩʪʥʷʢ. ʂʘʢ 
ʧʦʢʘʟʳʚʘʶʪ ʨʝʟʫʣʴʪʘʪʳ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ (ʊʘʙʣʠʮʘ 1), ʥʝʧʦʣʥʦʨʘʟʚʠʪʳʝ ʩʝʨʦïʙʫʨʳʝ 

ʧʦʯʚʳ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʩʦʣʦʥʮʝʚʘʪʳʭ ʚʘʨʠʘʥʪʦʚ ʩʝʨʦïʙʫʨʳʭ ʧʦʯʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʣʝʛʢʠʤ 

ʤʝʭʘʥʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ. ɺ ʚʝʨʭʥʠʭ ʩʣʦʷʭ ʩʦʜʝʨʞʘʥʠʝ ʬʠʟʠʯʝʩʢʦʡ ʛʣʠʥʳ (ʯʘʩʪʠʮʳ <0,01 ʤʤ) 

ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 21,6ï44,2%. ʂʦʣʠʯʝʩʪʚʦ ʠʣʦʚʘʪʳʭ ʯʘʩʪʠʮ (<0,001 ʤʤ) ð 

ʥʝʟʥʘʯʠʪʝʣʴʥʦ, ʠ ʥʝ ʧʨʝʚʳʰʘʝʪ 7,3ï19,2%. ɿʘʤʝʪʥʦʝ ʧʦʚʳʰʝʥʠʝ ʚ ʧʦʜʧʘʭʦʪʥʦʤ ʛʦʨʠʟʦʥʪʝ 

ʙʦʣʴʰʠʥʩʪʚʘ ʧʦʯʚʝʥʥʳʭ ʧʨʦʬʠʣʝʡ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʨʝʟʫʣʴʪʘʪʦʤ ʚʳʤʳʚʘʥʠʷ ʠʟ 

ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʦʚ ʪʦʥʯʘʡʰʠʭ ʯʘʩʪʠʮ (ʦʩʦʙʝʥʥʦ <0,001 ʤʤ) ʠ ʥʘʢʦʧʣʝʥʠʝ ʠʭ ʚʦ ʚʪʦʨʦʤ 

ʛʦʨʠʟʦʥʪʝ. ɼʘʥʥʳʡ ʧʨʦʮʝʩʩ ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʫʧʣʦʪʥʝʥʠʶ ʠʣʣʶʚʠʘʣʴʥʦʛʦ 

ʛʦʨʠʟʦʥʪʘ. ɺ ʵʪʠʭ ʛʦʨʠʟʦʥʪʘʭ ʟʘʤʝʪʥʦ ʥʘʙʣʶʜʘʶʪʩʷ ʧʨʠʟʥʘʢʠ ʩʦʣʦʥʮʝʚʘʪʦʩʪʠ. ɺʦ ʚʪʦʨʦʤ 

ʛʦʨʠʟʦʥʪʝ ʩʦʜʝʨʞʘʥʠʝ ʛʣʠʥʠʩʪʳʭ ʯʘʩʪʠʮ ʜʦʩʪʠʛʘʝʪ 24,6ï49,7% ʠ ʦʙʳʯʥʦ ʧʨʝʚʳʰʘʝʪ ʥʘ 5ï6% 

ʦʪ ʚʝʨʭʥʝʛʦ ʛʦʨʠʟʦʥʪʘ. ɼʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʘʷ ʨʘʟʥʠʮʘ ʦʪʤʝʯʘʝʪʩʷ ʠ ʚ ʩʦʜʝʨʞʘʥʠʠ ʠʣʦʚʘʪʳʭ 

ʯʘʩʪʠʮ.  

3) ɼʨʝʚʦʚʠʜʥʦïʢʦʥʮʝʥʪʨʠʯʝʩʢʠʡ ʪʠʧ ʩʠʣʴʥʦ ʨʘʩʯʣʝʥʝʥ ʠ ʟʘʧʫʪʘʥ, ʦʪʣʠʯʘʝʪʩʷ 

ʨʘʟʥʦʦʙʨʘʟʥʳʤ ʧʦʯʚʝʥʥʳʤ ʩʦʩʪʘʚʦʤ. ɿʜʝʩʴ ʧʨʠʩʫʪʩʪʚʫʶʪ ʩʝʨʦïʢʦʨʠʯʥʝʚʳʝ ʦʙʳʢʥʦʚʝʥʥʳʝ, 

ʩʣʘʙʦïʩʦʣʦʥʮʝʚʘʪʳʝ ʧʦʯʚʦʛʨʫʥʪʳ ʩʠʣʴʥʦ ʨʘʩʯʣʝʥʝʥʥʳʭ ʩʢʣʦʥʦʚ, ʩʝʨʦïʢʦʨʠʯʥʝʚʳʝ ʩʚʝʪʣʳʝ 

ʩʣʘʙʦïʩʦʣʦʥʮʝʚʘʪʳʝ, ʩʝʨʦïʙʫʨʳʝ ʚʳʩʦʢʦʛʠʧʩʦʥʦʩʥʳʝ, ʩʝʨʦïʙʫʨʳʝ ʥʝʧʦʣʥʦʨʘʟʚʠʪʳʝ ʥʘ 

ʩʦʚʨʝʤʝʥʥʳʭ ʵʣʶʚʠʘʣʴʥʦïʜʝʣʶʚʠʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʷʭ; ʩʫʛʣʠʥʢʠ ʩ ʨʝʜʢʠʤʠ ʚʢʣʶʯʝʥʠʷʤʠ 

ʚʳʚʝʪʨʝʣʳʭ ʦʙʣʦʤʢʦʚ ʧʦʨʦʜ; ʤʦʱʥʳʝ ʧʘʯʢʠ ʠʟʚʝʩʪʥʷʢʦʚ ʩ ʜʥʝʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ (20ï50 ʤ), 

ʧʦʜʩʪʠʣʘʝʤʳʝ ʪʦʣʱʝʡ ʛʣʠʥ ʩ ʧʦʜʯʠʥʝʥʥʳʤʠ ʧʨʦʧʣʘʩʪʢʘʤʠ ʧʝʩʢʦʚ, ʧʝʩʯʘʥʠʢʦʚ, ʨʘʢʫʰʝʯʥʳʭ 

ʠʟʚʝʩʪʥʷʢʦʚ.  
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4) ʃʫʢʦʚʠʯʥʦïʩʦʙʠʨʘʶʱʠʡ ʪʠʧ ʨʘʩʧʦʣʦʞʝʥ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ɸʧʰʝʨʦʥʩʢʦʛʦ 

ʧʦʣʫʦʩʪʨʦʚʘ ʚ ʨʘʡʦʥʝ ʏʝʠʣʴʜʘʛ. ʆʥ ʠʤʝʝʪ ʵʣʣʠʧʪʠʯʝʩʢʫʶ ʬʦʨʤʫ, ʛʜʝ ʧʦʪʦʢʠ ʫʩʪʨʝʤʣʝʥʳ ʢ 

ʮʝʥʪʨʫ ʣʫʢʦʚʠʮʳ. ʇʦʯʚʳ ʚ ʦʩʥʦʚʥʦʤ ʟʜʝʩʴ ʩʝʨʦïʢʦʨʠʯʥʝʚʳʝ ʦʙʳʢʥʦʚʝʥʥʳʝ, ʩʝʨʦï

ʢʦʨʠʯʥʝʚʳʝ ʩʚʝʪʣʳʝ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʤʦʱʥʦʩʪʠ, ʟʘʩʦʣʝʥʠʷ ʠ ʩʦʣʦʥʮʝʚʘʪʦʩʪʠ, ʩʝʨʦïʙʫʨʳʝ 

ʥʝʧʦʣʥʦʨʘʟʚʠʪʳʝ. ɺʦʟʤʦʞʥʦ, ʯʪʦ ʟʜʝʩʴ ʢʦʛʜʘ-ʪʦ ʙʳʣʘ ʦʟʝʨʥʘʷ ʚʧʘʜʠʥʘ. ʆʙ ʵʪʦʤ ʤʦʞʥʦ 

ʩʫʜʠʪʴ ʧʦ ʬʦʨʤʝ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʪʦʢʦʚ. ʇʦʨʦʜʳïʧʣʠʦʮʝʥïʘʢʯʘʛʳʣʴʩʢʘʷ ʛʣʠʥʘ ʩ ʧʨʦʩʣʦʡʢʘʤʠ 

ʧʝʩʢʦʚ, ʧʝʩʯʘʥʠʢʦʚ, ʤʝʨʛʝʣʠʩʪʳʭ ʦʪʣʦʞʝʥʠʡ ʠ ʚʳʙʨʦʩʘʤʠ ʛʨʷʟʝʚʳʭ ʚʫʣʢʘʥʦʚ.  

5) ɼʨʝʚʦʚʠʜʥʳʡ ʪʠʧ ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ (ɻʦʙʫʩʪʘʥïɸʧh ʝʨʦʥʩʢʠʡ 

ʧʨʦʛʠʙ) ʟʘʥʠʤʘʝʪ ʯʘʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ɸʣʷʪʩʢʦʡ ʛʨʷʜʳ, ʯʘʩʪʴ ɻʦʙʫʩʪʘʥʘ, ʛ. ʊʫʨʘʛʘʡ. 

ʉʪʨʫʢʪʫʨʘ, ʢʘʢ ʚʠʜʥʦ ʧʦ ʨʠʩʫʥʢʫ ʨʘʟʜʨʦʙʣʝʥʘ. ʆʥʘ ʥʘʨʫʰʝʥʘ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ 

ʛʨʷʟʝʚʳʤʠ ʚʫʣʢʘʥʘʤʠ. ʕʪʦ ʪʝʢʪʦʥʠʯʝʩʢʠ ʥʘʨʫʰʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ. ɿʜʝʩʴ ʧʨʠʩʫʪʩʪʚʫʶʪ ʩʝʨʦï

ʙʫʨʳʝ ʩʦʣʦʥʯʘʢʦʚʘʪʦïʩʦʣʦʥʮʝʚʘʪʳʝ, ʩʝʨʦïʙʫʨʳʝ ʥʝʧʦʣʥʦʨʘʟʚʠʪʳʝ ʧʦʯʚʳ, ʩʦʣʦʥʯʘʢʠ, 

ʥʝʧʦʣʥʦʨʘʟʚʠʪʳʝ ʪʘʢʳʨʦʚʠʜʥʳʝ ʧʦʯʚʳ, ʚʳʭʦʜʳ ʧʣʦʪʥʳʭ ʧʦʨʦʜ, ʪʝʭʥʦʛʝʥʥʳʝ ʟʝʤʣʠ. 

ʇʦʨʦʜʳïʩʦʚʨʝʤʝʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʛʨʷʟʝʚʳʭ ʚʫʣʢʘʥʦʚ cʦʧʦʯʥʘʷ ʙʨʝʢʯʠʷïʥʝʩʣʦʠʩʪʳʝ ʛʣʠʥʳ ʩ 

ʫʛʣʦʚʘʪʳʤʠ ʦʙʣʦʤʢʘʤʠ ʩʢʘʣʴʥʳʭ ʧʦʨʦʜ ʩ ʩʠʣʴʥʦïʨʘʟʚʠʪʦʡ ʦʚʨʘʞʥʦïʙʘʣʦʯʥʦʡ ʵʨʦʟʠʝʡ. 

6) ʈʘʜʠʘʣʴʥʦïʮʝʥʪʨʦʩʪʨʝʤʠʪʝʣʴʥʳʡ ʪʠʧ ʨʘʩʧʦʣʦʞʝʥ ʚ ʨʘʡʦʥʝ ʦʟʝʨʘ ʐʦʨʯʘʣʘ. ʇʦʯʚʳ ʵʪʦʛʦ 

ʪʠʧʘ ʧʦʜʚʝʨʞʝʥʳ ʩʠʣʴʥʦʡ ʵʨʦʟʠʠ, ʩʣʘʙʦ ʠʣʠ ʩʠʣʴʥʦ ʟʘʩʦʣʝʥʳ. ʕʪʦʪ ʪʠʧ ʉʇʇ ʚʤʝʱʘʝʪ 

ʩʣʝʜʫʶʱʠʝ ʧʦʯʚʳ: ʩʝʨʦïʙʫʨʳʝ ʩʦʣʦʥʯʘʢʦʚʘʪʦïʩʦʣʦʥʮʝʚʘʪʳʝ, ʩʝʨʦïʙʫʨʳʝ ʛʣʫʙʠʥʥʦï

ʟʘʩʦʣʝʥʥʳʝ, ʩʝʨʦïʙʫʨʳʝ ʛʠʧʩʦʥʦʩʥʳʝ, ʩʦʣʦʥʯʘʢʠ. ʇʦʨʦʜʳ: ʵʦʮʝʥʦʚʳʝ ʛʣʠʥʳ, ʠʟʚʝʩʪʥʷʢʠ, 

ʤʝʨʛʝʣʠ, ʧʝʩʯʘʥʠʢʠ ʠ ʤʠʦʮʝʥʦʚʳʝ ʛʣʠʥʳ ʩ ʧʨʦʩʣʦʡʢʘʤʠ ʧʝʩʢʦʚ.  

7) ʃʫʢʦʚʠʯʥʦïʨʘʩʩʝʠʚʘʶʱʠʡ ʪʠʧ. ʅʘʯʘʣʴʥʘʷ ʪʦʯʢʘ, ʪ. ʝ. ʨʝʧʝʣʣʝʨ ʧʦʪʦʢʘ ʵʪʦʡ 

ʩʪʨʫʢʪʫʨʳ, ʥʘʭʦʜʠʪʩʷ ʚ ʟʦʥʝ ʧʦʩʝʣʢʘ ʉʘʨʘʡ, ʫʩʪʨʝʤʣʷʷʩʴ ʚʥʠʟ ʢ ʩʚʦʝʤʫ ʘʪʪʨʘʢʪʦʨʫ, ʦʙʨʘʟʫʝʪ 

ʣʫʢʦʚʠʯʥʫʶ ʬʦʨʤʫ ʠ ʦʭʚʘʪʳʚʘʝʪ ʪʝʨʨʠʪʦʨʠʠ ɻʶʟʜʝʢʘ, ʇʫʪʘ, ʃʦʢʙʘʪʘʥ, ɻʦʙʫ. ʇʦʯʚʳ ʟʜʝʩʴ 

ʩʝʨʦïʙʫʨʳʝ ʩʦʣʦʥʯʘʢʦʚʘʪʳʝ ʩʣʘʙʦʨʘʟʚʠʪʳʝ, ʩʝʨʦïʙʫʨʳʝ ʩʦʣʦʥʯʘʢʦʚʘʪʦïʩʦʣʦʥʮʝʚʘʪʳʝ, 

ʯʘʩʪʠʯʥʦ ʜʝʥʫʜʠʨʦʚʘʥʥʳʝ. ɿʜʝʩʴ ʨʘʩʧʦʣʦʞʝʥʘ ʟʦʥʘ ʚʳʭʦʜʦʚ ʢʦʨʝʥʥʳʭ ʠ ʧʣʦʪʥʳʭ 

ʠʟʚʝʩʪʥʷʢʦʚʳʭ ʧʦʨʦʜ, ʠʭ ʵʣʶʚʠʷ ʢʨʫʪʳʭ ʩʢʣʦʥʦʚ ʠ ʦʙʨʳʚʦʚ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʟʘʩʦʣʝʥʥʳʤʠ 

ʩʫʛʣʠʥʠʩʪʦïʩʫʧʝʩʯʘʥʳʤʠ ʧʦʯʚʦʛʨʫʥʪʘʤʠ. ʇʦʨʦʜʳ ð ʧʣʠʦʮʝʥïʘʧh ʝʨʦʥʩʢʠʡ ʷʨʫʩ ʩ 

ʤʦʱʥʳʤʠ ʠʟʚʝʩʪʢʦʚʳʤʠ ʢʦʨʝʥʥʳʤʠ ʧʦʨʦʜʘʤʠ (20ï50 ʩʤ), ʧʦʜʩʪʠʣʘʝʤʳʝ ʪʦʣʱʝʡ ʛʣʠʥ ʩ 

ʨʘʢʫʰʝʯʥʠʢʦʚʳʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ. 

8) ɼʨʝʚʦʚʠʜʥʦïʨʘʜʠʘʣʴʥʳʡ ʪʠʧ ɹʘʢʠʥʩʢʦʛʦ ʷʨʫʩʘ. ʇʦʪʦʢ ʵʪʦʡ ʩʪʨʫʢʪʫʨʳ ʥʘʯʠʥʘʝʪʩʷ ʦʪ 

ʧʦʩʝʣʢʘ ɼʞʦʨʘʪ. ʈʘʟʚʝʪʚʣʷʷʩʴ ʧʦʣʫʢʨʫʛʦʤ, ʧʦʪʦʢ ʦʭʚʘʪʳʚʘʝʪ ʛʦʨʦʜ ɹʘʢʫ ʠ ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʢ 

ʥʝʤʫ ʙʣʠʟʣʝʞʘʱʠʝ ʪʝʭʥʦʛʝʥʥʳʝ ʟʝʤʣʠ: ʧ. ʍʦʜʞʘʩʘʥ, ʧ. ʉʫʣʫïʊʝʧʝ, ʧ. ɹʘʣʘʜʞʘʨʳ, 

ʧ. ɹʠʥʘʛʘʜʠ, ʧ. ɹʘʣʘʭʘʥʳ, ʧ. ʈʦʤʘʥʳ, ʧ. ʉʘʙʫʥʯʠ. ʇʦʯʚʳ ʟʜʝʩʴ ʩʝʨʦïʙʫʨʳʝ ʩʣʘʙʦʨʘʟʚʠʪʳʝ 

ʦʨʦʰʘʝʤʳʝ, ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʩʝʨʦïʙʫʨʳʭ ʦʨʦʰʘʝʤʳʭ ʧʦʯʚ. ʇʦʨʦʜʳ: ʩʨʝʜʥʝï

ʥʠʞʥʝʯʝʪʚʝʨʪʠʯʥʳʝ ʤʦʨʩʢʠʝ ʦʪʣʦʞʝʥʠʷ, ʧʝʩʢʠ, ʧʝʩʯʘʥʠʩʪʳʝ ʛʣʠʥʳ, ʛʘʣʝʯʥʠʢʠï

ʢʦʥʛʣʦʤʝʨʘʪʳ [1, 10].  

9) ʈʘʜʠʘʣʴʥʦïʮʝʥʪʨʦʙʝʞʥʳʡ ʪʠʧ. ʉʠʣʴʥʦ ʨʘʟʚʝʪʚʣʝʥ. ʆʭʚʘʪʳʚʘʝʪ ʪʝʨʨʠʪʦʨʠʶ ʦʪ ʧ. 

ʇʠʨʰʘʛʠ, ʧ. ʄʘʰʪʘʛʠ ʜʦ ʧ. ɻʦʚʩʘʥʳ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʟʜʝʩʴ ʧʦʯʚʳ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʨʘʟʥʦʩʪʷʤʠ ʩʝʨʦïʙʫʨʳʭ ʦʨʦʰʘʝʤʳʭ ʧʦʯʚ, ʩʝʨʦïʙʫʨʳʭ ʩʦʣʦʥʮʝʚʘʪʦïʦʨʦʰʘʝʤʳʭ, ʩʝʨʦïʙʫʨʳʭ 

ʥʝʧʦʣʥʦʨʘʟʚʠʪʳʭ ʦʨʦʰʘʝʤʳʭ, ʩʝʨʦïʙʫʨʳʭ ʩʦʣʦʥʯʘʢʦʚʘʪʦïʩʦʣʦʥʮʝʚʘʪʳʭ ʦʨʦʰʘʝʤʳʭ. ʇʦʨʦʜʘ 

ð ʧʣʠʦʮʝʥïʘʧh ʝʨʦʥʩʢʠʝ ʤʦʱʥʳʝ ʧʘʯʢʠ ʠʟʚʝʩʪʥʷʢʦʚ, ʧʦʜʩʪʠʣʘʝʤʳʝ ʪʦʣʱʝʡ ʛʣʠʥ ʩ 

ʧʦʜʯʠʥʝʥʥʳʤʠ ʩ ʧʨʦʧʣʘʩʪʢʘʤʠ ʧʝʩʢʦʚ, ʠʟʚʝʩʪʥʷʢʦʚïʨʘʢʫʰʝʯʥʠʢʦʚ. ʕʪʠ ʧʦʯʚʳ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ, ʚ ʦʩʥʦʚʥʦʤ, ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ɸʧʰʝʨʦʥʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ ʠ ʦʙʨʘʟʫʶʪ 

ʢʦʤʧʣʝʢʩ ʩ ʥʝʧʦʣʥʦʨʘʟʚʠʪʳʤʠ ʨʘʟʥʦʩʪʷʤʠ ʩʝʨʦïʙʫʨʳʭ ʧʦʯʚ. 

10) ɼʨʝʚʦʚʠʜʥʦïʜʠʭʦʪʦʤʠʯʝʩʢʠʡ ʪʠʧ ʟʘʥʠʤʘʝʪ ʥʘ ʩʝʚʝʨʦïʚʦʩʪʦʢʝ ɸʧʰʝʨʦʥʩʢʦʛʦ 

ʧʦʣʫʦʩʪʨʦʚʘ ʪʝʨʨʠʪʦʨʠʶ ʧʦʩʝʣʢʦʚ ʅʘʨʜʘʨʘʥ, ɹʠʣʴʛʷ. ʇʦʯʚʳ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ɸʧʰʝʨʦʥʩʢʦʛʦ 

ʧʦʣʫʦʩʪʨʦʚʘ ʧʦʜʚʝʨʞʝʥʳ ʩʠʣʴʥʦʡ ʜʝʬʣʷʮʠʠ. ʕʪʦ ʩʝʨʦïʙʫʨʳʝ ʥʝʧʦʣʥʦʨʘʟʚʠʪʳʝ, ʩʝʨʦïʙʫʨʳʝ 
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ʩʣʘʙʦʨʘʟʚʠʪʳʝ, ʩʝʨʦïʙʫʨʳʝ ʥʝʧʦʣʥʦʨʘʟʚʠʪʳʝ ʦʨʦʰʘʝʤʳʝ ʧʦʯʚʳ. ʇʦʨʦʜʳ: ʘʧh ʝʨʦʥʩʢʠʝ 

ʠʟʚʝʩʪʥʷʢʠ, ʧʦʜʩʪʠʣʘʝʤʳʝ ʪʦʣʱʝʡ ʛʣʠʥ ʩ ʧʨʦʧʣʘʩʪʘʤʠ ʧʝʩʢʦʚ, ʨʘʢʫʰʝʯʥʳʭ ʠʟʚʝʩʪʥʷʢʦʚ, 

ʧʦʜʚʝʨʞʝʥʥʳʝ ʩʫʬʬʦʟʠʠ. ʕʪʠ ʧʦʯʚʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʚ ɺʦʩʪʦʯʥʦʡ 

ʥʠʟʤʝʥʥʦʡ ʯʘʩʪʠ ɸʧh ʝʨʦʥʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ ʚ ʨʘʡʦʥʝ ʩ. ʄʘʨʜʘʢʷʥïɹʠʣʴʛʷ, ɹʠʥʘïʂʘʣʘ, ɿʳʨʷ, 

ɻʦʨʘʜʠʣʴïɼʠʛʷʭ ʠ ʜʨ. ʆʪʜʝʣʴʥʳʝ ʢʦʥʪʫʨʳ ʜʘʥʥʳʭ ʧʦʯʚ ʚʩʪʨʝʯʘʶʪʩʷ ʪʘʢʞʝ ʥʘ ɻʶʟʜʝʢʩʢʦʤ ʧʣʘʪʦ. 

ʉʝʨʦïʙʫʨʳʝ ʥʝʧʦʣʥʦʨʘʟʚʠʪʳʝ ʧʦʯʚʳ ʧʦʣʫʯʠʣʠ ʨʘʟʚʠʪʠʝ, ʚ ʦʩʥʦʚʥʦʤ, ʥʘ ʧʣʦʪʥʳʭ ʠ ʨʘʢʫʰʝʯʥʳʭ 

ʠʟʚʝʩʪʥʷʢʘʭ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʚʩʪʨʝʯʘʶʪʩʷ ʨʳʭʣʳʝ ʧʝʩʯʘʥʠʩʪʦïʨʘʢʫʰʝʯʥʳʝ ʤʘʪʝʨʠʘʣʳ 

ʨʘʟʣʠʯʥʦʛʦ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ. ʉʝʨʦïʙʫʨʳʝ ʥʝʧʦʣʥʦʨʘʟʚʠʪʳʝ ʧʦʯʚʳ ʦʙʲʝʢʪʘ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʢʦʤʧʣʝʢʩʝ ʩʦ ʩʣʘʙʦʨʘʟʚʠʪʳʤʠ ʨʘʟʥʦʩʪʷʤʠ. ʉʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʠʤʠʪʠʚʥʳʤʠ ʧʦʯʚʘʤʠ, ʥʝʧʦʣʥʦʨʘʟʚʠʪʳʝ ʨʘʟʥʦʩʪʠ ʩʝʨʦï

ʙʫʨʳʭ ʧʦʯʚ ʦʪʣʠʯʘʶʪʩʷ ʥʝʩʢʦʣʴʢʦ ʧʦʣʥʳʤ ʦʬʦʨʤʣʝʥʠʝʤ ʛʝʥʝʪʠʯʝʩʢʠʭ ʛʦʨʠʟʦʥʪʦʚ, ʦʩʦʙʝʥʥʦ 

ʠʣʣʶʚʠʘʣʴʥʳʭ ʢʘʨʙʦʥʘʪʥʳʭ ʛʦʨʠʟʦʥʪʦʚ. 

11) ɼʨʝʚʦʚʠʜʥʳʡ ʪʠʧ ʚʦʩʪʦʯʥʦʡ ʨʘʚʥʠʥʥʦʡ ʯʘʩʪʠ ɸʧʰʝʨʦʥʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ 

ʦʪʚʝʪʚʣʷʝʪʩʷ ʦʪ ʧʨʝʜʳʜʫʱʝʡ ʩʪʨʫʢʪʫʨʳ, ʦʭʚʘʪʳʚʘʝʪ ʪʝʨʨʠʪʦʨʠʠ ɹʫʟʦʚʥʳ, ʄʘʨʜʘʢʷʥ, ɻʘʣʘ, 

ʐʫʚʝʣʷʥ, ʊʶʨʢʘʥ, ɿʠʨʷ, ʐʘʭʦʚʫ ʢʦʩʫ [1, 4, 6, 10]. ʂʘʢ ʚʩʝ ʜʨʝʚʦʚʠʜʥʳʝ ʩʪʨʫʢʪʫʨʳ ʦʥʘ 

ʩʠʣʴʥʦ ʨʘʟʚʝʪʚʣʷʝʪʩʷ. ʇʦʯʚʳ ʧʦʜʚʝʨʞʝʥʳ ʩʠʣʴʥʦʡ ʜʝʬʣʷʮʠʠ. ʊʠʧʳ ʧʦʯʚ: ʩʝʨʦïʙʫʨʳʝ 

ʩʣʘʙʦʨʘʟʚʠʪʳʝ ʦʨʦʰʘʝʤʳʝ, ʩʝʨʦïʙʫʨʳʝ ʩʦʣʦʥʯʘʢʦʚʘʪʳʝ, ʩʣʘʙʦʨʘʟʚʠʪʳʝ, ʩʝʨʦïʙʫʨʳʝ 

ʩʣʘʙʦʨʘʟʚʠʪʳʝ ʦʨʦʰʘʝʤʳʝ, ʩʝʨʦïʙʫʨʳʝ ʩʣʘʙʦʨʘʟʚʠʪʳʝ ʜʝʬʠʣʠʨʦʚʘʥʥʳʝ, ʩʝʨʦïʙʫʨʳʝ 

ʩʦʣʦʥʯʘʢʦʚʘʪʳʝ ʟʘʙʦʣʦʯʝʥʥʳʝ, ʘ ʪʘʢʞʝ ʧʨʠʙʨʝʞʥʳʝ ʧʝʩʢʠ, ʨʘʢʫʰʢʘ [8, 11ï12]. ʇʦʨʦʜʳ: 

ʩʦʚʨʝʤʝʥʥʳʝ ʦʟʝʨʥʦïʩʦʣʦʥʯʘʢʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʧʝʨʝʩʳʭʘʶʱʠʭ ʦʟʝʨ, ʧʝʨʝʩʣʘʠʚʘʶʱʠʝʩʷ 

ʩʫʛʣʠʥʢʠ, ʩʫʧʝʩʠ, ʠʣ ʩ ʪʦʥʢʠʤʠ ʣʠʥʟʘʤʠ ʩʦʣʝʡ. 

ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤ ʩʪʨʦʝʥʠʠ ʵʪʠʭ ʧʦʯʚ ʜʘʝʪ ʦʧʠʩʘʥʠʝ ʨʘʟʨʝʟʘ, 

ʟʘʣʦʞʝʥʥʦʛʦ ʥʘ ʨʘʚʥʠʥʥʦʡ ʯʘʩʪʠ ɸʧh ʝʨʦʥʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ. ʈʝʣʴʝʬ ð ʩʣʘʙʦʚʦʣʥʠʩʪʘʷ 

ʨʘʚʥʠʥʘ, ʛʜʝ ʟʘʤʝʪʥʦ ʚʳʨʘʞʝʥʳ ʯʘʰʝʦʙʨʘʟʥʳʝ ʧʦʥʠʞʝʥʠʷ. ʋʯʘʩʪʦʢ ʩ 1980 ʛ. ʧʦ 1982 ʛ. ʙʳʣ 

ʟʘʥʷʪ ʧʦʜ ʤʠʥʜʘʣʴʥʳʤʠ ʠ ʤʘʩʣʠʥʥʳʤʠ ʩʘʜʘʤʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʚ ʩʚʷʟʠ ʩ ʨʝʟʢʠʤ 

ʧʦʚʳʰʝʥʠʝʤ ʫʨʦʚʥʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ (0,5ï1,0 ʤ) ʠ ʫʩʠʣʝʥʠʝʤ ʧʨʦʮʝʩʩʘ ʟʘʙʦʣʘʯʠʚʘʥʠʷ 

ʪʝʨʨʠʪʦʨʠʠ ʧʦʛʠʙʘʶʪ ʤʥʦʛʦʣʝʪʥʠʝ ʥʘʩʘʞʜʝʥʠʷ. ʈʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ ʧʨʝʜʩʪʘʚʣʝʥ ʣʫʛʦʚʦï

ʙʦʣʦʪʥʳʤ ʬʠʪʦʮʝʥʦʟʦʤ (ʦʩʦʢʘ, ʤʝʩʪʘʤʠ ʪʨʦʩʪʥʠʢ ʠ ʜʨ.) [4]. 

ɻʨʫʥʪʦʚʳʝ ʚʦʜʳ ʟʜʝʩʴ ʪʘʢʞʝ ʩʣʘʙʦ ʤʠʥʝʨʘʣʠʟʦʚʘʥʳ (3,2ï5,7 ʛ/ʣ), ʯʪʦ, ʚʝʨʦʷʪʥʦ, ʩʚʷʟʘʥʦ 

ʩ ʭʘʨʘʢʪʝʨʦʤ ʧʣʦʪʥʳʭ ʠʟʚʝʩʪʥʷʢʦʚʳʭ ʧʦʨʦʜ ʠ ʠʩʪʦʯʥʠʢʦʤ ʩʘʤʠʭ ʛʨʫʥʪʦʚʳʭ ʚʦʜ. ɺ 

ʦʙʨʘʟʦʚʘʥʠʠ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʠ ʟʘʙʦʣʘʯʠʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ 

ʠʟʙʳʪʦʢ ʧʦʣʠʚʥʳʭ ʚʦʜ ʠ ʠʥʬʠʣʴʪʨʘʮʠʷ ʥʝʬʪʝʧʨʦʤʳʩʣʦʚʳʭ ʩʪʦʯʥʳʭ ʚʦʜ. ɼʘʥʥʳʝ 

ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ (ʊʘʙʣʠʮʘ 2) ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʦʯʚʳ, ʬʦʨʤʠʨʫʶʱʠʝʩʷ ʥʘ 

ʨʘʢʫʰʝʯʥʳʭ ʠʟʚʝʩʪʥʷʢʘʭ, ʦʪʣʠʯʘʶʪʩʷ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʤ ʩʦʩʪʘʚʦʤ.  

ʉʦʜʝʨʞʘʥʠʝ ʬʠʟʠʯʝʩʢʦʡ ʛʣʠʥʳ (0,01 ʤʤ) ʟʜʝʩʴ ʩʦʩʪʘʚʣʷʝʪ 17,0ï27,8%, ʘ ʢʦʣʠʯʝʩʪʚʦ 

ʠʣʦʚʘʪʳʭ ʯʘʩʪʠʮ (0,001 ʤʤ) ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʥʝ ʧʨʝʚʳʰʘʝʪ 5,9ï8,2%. ʕʪʠ ʧʦʯʚʳ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʛʫʤʫʩʘ (ʊʘʙʣʠʮʘ 2). ɺ ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʘʭ ʢʦʣʠʯʝʩʪʚʦ 

ʛʫʤʫʩʘ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 1,07ï1,69%. ʍʘʨʘʢʪʝʨ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʛʫʤʫʩʘ ʟʜʝʩʴ ʦʙʳʯʝʥ ð 

ʚʝʨʭʥʠʝ ʩʣʦʠ ʙʦʣʝʝ ʛʫʤʫʩʠʨʦʚʘʥʳ (1,45ï1,90%), ʯʝʤ ʥʠʞʝʣʝʞʘʱʠʝ (0,41ï0,72%).  

ʉʦʜʝʨʞʘʥʠʝ ʘʟʦʪʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʝʣʠʯʠʥʝ ʛʫʤʫʩʘ ʠ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 0,06ï0,15%. 

ʉʦʦʪʥʦʰʝʥʠʝ ʉ:N ʚ ʵʪʠʭ ʧʦʯʚʘʭ ʩʦʩʪʘʚʣʷʝʪ 6,2ï8,6. ɿʥʘʯʠʪʝʣʴʥʳʝ ʨʘʟʣʠʯʠʷ ʚ ʠʩʩʣʝʜʫʝʤʳʭ 

ʧʦʯʚʘʭ ʥʘʙʣʶʜʘʶʪʩʷ ʠ ʧʦ ʚʝʣʠʯʠʥʝ ʢʘʨʙʦʥʘʪʥʦʩʪʠ. 

ɺ ʧʦʯʚʘʭ, ʨʘʟʚʠʪʳʭ ʥʘ ʛʣʠʥʠʩʪʳʭ ʦʪʣʦʞʝʥʠʷʭ, ʩʦʜʝʨʞʘʥʠʝ ʢʘʨʙʦʥʘʪʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʥʠʟʢʦʝ, ʠ ʚ ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʘʭ ʢʦʣʠʯʝʩʪʚʦ ʉʘʉʆ3 ʥʝ ʧʨʝʚʳʰʘʝʪ 2,9ï5,2%. ɸ ʚ ʥʠʞʥʠʭ 

ʛʦʨʠʟʦʥʪʘʭ ʧʦʚʳʰʘʝʪʩʷ ʜʦ 10,1ï19,9%. 
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ʂʘʢ ʠ ʦʞʠʜʘʣʦʩʴ, ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʘʨʙʦʥʘʪʦʚ (ʉʘʉʆ3=21,1ï33,3%) 

ʦʪʤʝʯʘʝʪʩʷ ʚ ʧʦʯʚʘʭ, ʬʦʨʤʠʨʫʶʱʠʭʩʷ ʥʘ ʨʘʢʫʰʝʯʥʳʭ ʠʟʚʝʩʪʥʷʢʘʭ. ɺʝʣʠʯʠʥʘ ʝʤʢʦʩʪʠ 

ʧʦʛʣʦʱʝʥʠʷ ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʠ ʢʦʣʝʙʣʝʪʩʷ ʚ ʥʝ ʦʯʝʥʴ 

ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ (8,6ï25,8 ʤ/ʵʢʚ ʥʘ 100 ʛ ʧʦʯʚʳ). ɺʝʣʠʯʠʥʘ ʨʅ ʟʜʝʩʴ ʧʦʢʘʟʳʚʘʝʪ ʷʚʥʦ 

ʱʝʣʦʯʥʫʶ ʨʝʘʢʮʠʶ ʠ ʚ ʚʦʜʥʳʭ ʩʫʩʧʝʥʟʠʷʭ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 7,9ï8,9 ʝʜʠʥʠʮ.  

ɺʝʣʠʯʠʥʘ ʧʣʦʪʥʦʛʦ ʦʩʪʘʪʢʘ ʧʦ ʧʨʦʬʠʣʶ ʦʪʜʝʣʴʥʳʭ ʨʘʟʨʝʟʦʚ ʢʦʣʝʙʣʝʪʩʷ ʚ ʰʠʨʦʢʠʭ 

ʧʨʝʜʝʣʘʭ ð 0,22ï1,49 (ʊʘʙʣʠʮʘ 2). ʇʨʠʯʝʤ ʤʘʢʩʠʤʘʣʴʥʦʝ ʥʘʢʦʧʣʝʥʠʝ ʧʣʦʪʥʦʛʦ ʦʩʪʘʪʢʘ 

ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʧʨʦʬʠʣʷ, ʘ ʧʨʦʬʠʣʴ ʧʦʯʚ ʧʨʠʦʙʨʝʪʘʝʪ ʩʦʣʦʥʯʘʢʦʚʦï

ʩʦʣʦʥʯʘʢʦʚʘʪʳʡ ʭʘʨʘʢʪʝʨ.  

 

ɺʳʚʦʜʳ 

ʏʪʦʙʳ ʧʨʝʜʫʧʨʝʜʠʪʴ ʟʘʙʦʣʘʯʠʚʘʥʠʝ ʧʦʯʚ ɸʧʰʝʨʦʥʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ ʥʝʦʙʭʦʜʠʤʦ 

ʩʥʠʟʠʪʴ ʫʨʦʚʝʥʴ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʥʠʞʝ ʢʨʠʪʠʯʝʩʢʦʛʦ. ɽʜʠʥʩʪʚʝʥʥʦ ʧʨʘʚʠʣʴʥʳʤ ʠʥʞʝʥʝʨʥʳʤ 

ʨʝʰʝʥʠʝʤ ʜʣʷ ʵʪʠʭ ʮʝʣʝʡ ʷʚʣʷʝʪʩʷ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʜʨʝʥʘʞʘ. ʅʦ, ʫʯʠʪʳʚʘʷ ʩʣʦʞʥʦʩʪʴ 

ʧʦʯʚʝʥʥʦïʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ɸʧʰʝʨʦʥʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ, ʬʠʟʠʢʦïʛʝʦʛʨʘʬʠʯʝʩʢʠʝ 

ʫʩʣʦʚʠʷ, ʨʘʟʥʦʦʙʨʘʟʠʝ ʨʝʣʴʝʬʘ, ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʝʜʠʥʫʶ 

ʢʦʣʣʝʢʪʦʨʥʦïʜʨʝʥʘʞʥʫʶ ʩʠʩʪʝʤʫ ʥʘ ʚʝʩʴ ʤʘʩʩʠʚ. ʄʝʩʪʘʤʠ ʤʦʞʥʦ ʩʪʨʦʠʪʴ ʚʨʝʤʝʥʥʳʡ 

ʦʪʢʨʳʪʳʡ ʜʨʝʥʘʞ ʜʣʷ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ. ʆʥ ʤʦʞʝʪ ʥʦʩʠʪʴ ʚʝʩʴʤʘ ʣʦʢʘʣʴʥʳʡ 

ʭʘʨʘʢʪʝʨ. 
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ʥʘʫʯʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʇʦʯʚʳ ʈʦʩʩʠʠ: ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʧʨʩʧʝʢʪʠʚʳ ʠʟʫʯʝʥʠʷ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷè (ʇʝʪʨʦʟʘʚʦʜʩʢ-ʄʦʩʢʚʘ, 13-18 ʘʚʛʫʩʪʘ 2012 ʛ.). ʇʝʪʨʦʟʘʚʦʜʩʢ: ʂʘʨʝʣʴʩʢʠʡ 

ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʈɸʅ, 2012. ʂʥ. 3. C. 277-278 

14. ʄʘʥʘʬʦʚʘ ʌ. ɸ., ɹʘʙʘʝʚʘ ʈ. ʌ. ɺʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ 

ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʥʘ ʩʪʨʫʢʪʫʨʫ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ɸʧʰʝʨʦʥʘ // ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ 

ʧʨʘʢʪʠʢʠ. 2018. ʊ. 4. ˉ6. ʉ. 153-169. 

15. ʄʘʥʘʬʦʚʘ ʌ. ɸ. ɹʠʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʪʨʫʢʪʫʨʳ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ 

ɸʙʰʝʨʦʥʘ // ʇʦʯʚʦʚʝʜʝʥʠʝ - ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʘʥʳ: ʪʝʟʠʩʳ 

ʜʦʢʣʘʜʦʚ VII ʩʲʝʟʜʘ ʆʙʱʝʩʪʚʘ ʧʦʯʚʦʚʝʜʦʚ ʠʤ. ɺ. ɺ. ɼʦʢʫʯʘʝʚʘ ʠ ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʩ 

ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ. 2016. ɹʝʣʛʦʨʦʜ: ʀʟʜʘʪʝʣʴʩʢʠʡ ʜʦʤ çɹʝʣʛʦʨʦʜè, 

2016. C. 229-230. 
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ɸʥʥʦʪʘʮʠʷ. ʈʘʟʨʘʙʦʪʘʥʘ ʪʝʭʥʦʣʦʛʠʷ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʧʦʯʚ, ʟʘʛʨʷʟʥʝʥʥʳʭ ʤʘʟʫʪʦʤ ʚ 

ʢʦʥʮʝʥʪʨʘʮʠʠ 150 ʛ/ʢʛ ʧʦʯʚʳ ʚ ʪʝʯʝʥʠʝ ʦʜʥʦʛʦ ʛʦʜʘ ʚ ʫʩʣʦʚʠʷʭ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʠ ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ. ɼʦʞʜʝʚʳʝ ʯʝʨʚʠ 

ʠʤʝʶʪ ʙʦʣʴʰʦʡ ʧʦʪʝʥʮʠʘʣ ʜʣʷ ʫʜʘʣʝʥʠʷ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠʟ ʧʦʯʚʳ, ʜʘʞʝ ʧʨʠ ʚʳʩʦʢʠʭ 

ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʜʦ 100 ʛ/ʢʛ. ɺʚʝʜʝʥʠʝ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʧʦʚʳʩʠʣʦ 

ʚʳʞʠʚʘʝʤʦʩʪʴ ʠ ʨʝʧʨʦʜʫʢʪʠʚʥʳʡ ʧʦʪʝʥʮʠʘʣ ʯʝʨʚʝʡ ʚ ʥʝʬʪʝʟʘʛʨʷʟʥʝʥʥʳʭ ʧʦʯʚʘʭ ʠ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʩʥʠʞʝʥʠʶ ʢʦʥʮʝʥʪʨʘʮʠʠ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʤʘʟʫʪʘ ʚ ʪʝʯʝʥʠʝ 20ï

22 ʥʝʜʝʣʴ ʚ ʣʘʙʦʨʘʪʦʨʥʦʤ ʠ ʧʦʣʝʚʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ. ʕʪʠ ʨʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʷʶʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, 

ʯʪʦ ʜʦʞʜʝʚʳʝ ʯʝʨʚʠ ʵʬʬʝʢʪʠʚʥʳ ʚ ʙʠʦʨʝʤʝʜʠʘʮʠʠ ʜʘʞʝ ʦʯʝʥʴ ʟʘʛʨʷʟʥʝʥʥʳʭ ʧʦʯʚ ʩ 

ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʤʘʟʫʪʘ ʜʦ 100 ʛ/ʢʛ ʧʨʠ ʩʦʚʤʝʩʪʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʝʧʘʨʘʪʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʢʫʣʴʪʫʨʳ ʙʘʢʪʝʨʠʡ Paenibacillus pabuli, Azotobacter vinelandii, 

Lactobacillus casei, Clostridium limosum, Cronobacter sakazakii, Rhodotorulla mucilaginosa, 

Cryptococcus albidus, ʜʨʦʞʞʝʡ Saccharomyces, Candida lipolitica, Candida norvegensis, 

Candida guilliermondii, ʛʨʠʙʦʚ Aspergillus ʠ Penicillium, ʘ ʪʘʢʞʝ Actinomycetales. ʂʆɽ = 2Ĭ10
11
 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʥʘ ʤʣ. ʇʨʝʜʣʦʞʝʥʘ ʤʝʪʦʜʠʢʘ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʥʝʬʪʝʟʘʛʨʷʟʥʝʥʥʳʭ ʧʦʯʚ ʩ 

ʩʦʜʝʨʞʘʥʠʝʤ ʤʘʟʫʪʘ ʜʦ 150 ʛ/ʢʛ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ (ʤʦʣʦʯʥʦʢʠʩʣʳʝ, ʘʟʦʪʦʬʠʢʩʠʨʫʶʱʠʝ, 

ʬʦʪʦʩʠʥʪʝʟʠʨʫʶʱʠʝ ʙʘʢʪʝʨʠʠ) ʠ Eisenia andrei. ʉʧʦʩʦʙ ʦʯʠʩʪʢʠ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʩʫʙʩʪʨʘʪʦʚ, ʟʘʛʨʷʟʥʝʥʥʳʭ ʤʘʟʫʪʦʤ ʠ ʜʨʫʛʠʤʠ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ, 

ʟʘʢʣʶʯʘʣʩʷ ʚ ʪʦʤ, ʯʪʦ ʩʫʙʩʪʨʘʪ ʦʙʨʘʙʘʪʳʚʘʣʠ ʙʠʦʧʨʝʧʘʨʘʪʘʤʠ, ʧʨʦʚʦʜʠʣʠ ʦʪʚʘʣʴʥʫʶ 

ʦʙʨʘʙʦʪʢʫ ʧʦʯʚʳ ʠ ʧʘʨʦʚʘʣʠ ʚ ʪʝʯʝʥʠʝ ʦʜʥʦʛʦ ʤʝʩʷʮʘ, ʟʘʪʝʤ ʚʥʦʩʠʣʠ ʜʦʞʜʝʚʳʝ ʯʝʨʚʠ ʚ 

ʢʦʣʠʯʝʩʪʚʝ 1000 ʰʪ./ʤ
2
, ʚ ʢʘʯʝʩʪʚʝ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʥʘʚʦʟ ʢʨʫʧʥʦ ʨʦʛʘʪʦʛʦ 

ʩʢʦʪʘ (ʂʈʉ) ʚ ʜʦʟʝ 1 ʪ/ ʛʘ ʟʘʛʨʷʟʥʝʥʥʦʛʦ ʧʦʣʠʛʦʥʘ.  

 

Abstract. The technology of soil remediation contaminated with fuel oil at a concentration of 

150 g/kg of soil for one year in Western Siberia using microbiological preparations and earthworms 

was developed. Earthworms have great potential for removing hydrocarbons from the soil, even at 

high concentrations up to 100 g / kg. The introduction of microbiological preparations increased 

the survival and reproductive potential of worms in oilïcontaminated soils and contributed to 

a significant reduction in the concentration of hydrocarbons of fuel oil for 20ï22 weeks in 
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the laboratory and field experiment. These results suggest that earthworms are effective in 

bioremediation of even very contaminated soils with a concentration of fuel oil up to 100 g/kg when 

combined with microbiological preparations containing cultures of bacteria Paenibacillus pabuli, 

Azotobacter vinelandii, Lactobacillus casei, Clostridium limosum, Cronobacter sakazakii, 

Rhodorulla mucilaginosa, Cryptococcus albidus, yeast Saccharomyces, Candida lipolitica, 

Candida norvegensis, Candida guilliermondii, fungi Aspergillus and Penicillium as well as 

actinomycetales. CFU = 2Ĭ10
11 
microorganisms per ml. Method of remediation of oilïcontaminated 

soils with fuel oil content up to 150 g/kg by microorganisms (lactic acid, nitrogenïfixing, 

photosynthetic bacteria) and earthworms Eisenia andrei is proposed. A method for cleaning and 

restoring the environmental functions of substrates contaminated with fuel oil and other petroleum 

products, was that the substrate was treated with biologics, carried out dump soil treatment and 

steamed for one month, then introduced earthworms in an amount of 1000 PCs./m
2
, as a nutrient 

medium used cattle manure (cattle) in a dose of 1 t/ha of contaminated landfill.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʢʫʣʴʪʠʚʘʮʠʷ, ʜʦʞʜʝʚʳʝ ʯʝʨʚʠ, ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ. 

 

Keywords: reclamation, earthworms, microorganisms. 

 

ɺʚʝʜʝʥʠʝ 

ʈʘʟʣʠʚʳ ʤʘʟʫʪʘ ʚʩʪʨʝʯʘʶʪʩʷ ʨʝʞʝ, ʯʝʤ ʨʘʟʣʠʚʳ ʥʝʬʪʠ, ʥʦ ʥʘʥʦʩʷʪ ʩʝʨʴʝʟʥʳʡ ʫʨʦʥ 

ʧʨʠʨʦʜʥʳʤ ʵʢʦʩʠʩʪʝʤʘʤ ʠ ʪʨʫʜʥʝʝ ʧʦʜʜʘʶʪʩʷ ʨʝʢʫʣʴʪʠʚʘʮʠʠ.  

ɺ 2011 ʛ. ʚ ʛ. ʆʤʩʢʝ ʚ ʧʦʩʝʣʢʝ ʉʪʝʧʥʦʡ ʧʨʦʠʟʦʰʝʣ ʚʟʨʳʚ ʢʦʪʝʣʴʥʦʡ ˉ127. ʉʦʪʥʠ ʪʦʥʥ 

ʥʝʢʘʯʝʩʪʚʝʥʥʦʛʦ ʤʘʟʫʪʘ ʙʳʣʠ ʩʣʠʪʳ ʚ ʙʣʠʟʣʝʞʘʱʠʝ ʢʦʪʣʦʚʘʥʳ. ɺ 2012 ʛʦʜʫ ʆʢʪʷʙʨʴʩʢʠʡ 

ʨʘʡʩʫʜ ʛʦʨʦʜʘ ʆʤʩʢ ʦʙʷʟʘʣ ʦʨʛʘʥʠʟʘʮʠʶ, ʵʢʩʧʣʫʘʪʠʨʫʶʱʫʶ ʢʦʪʝʣʴʥʫʶ, ʧʨʦʠʟʚʝʩʪʠ 

ʨʝʢʫʣʴʪʠʚʘʮʠʶ ʟʝʤʝʣʴ. ʆʜʥʘʢʦ ʧʨʦʙʣʝʤʘ ʩ ʨʘʟʣʠʚʦʤ ʤʘʟʫʪʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʢʦʪʝʣʴʥʦʡ ˉ127 

ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʨʝʰʝʥʘ. ʆʢʦʣʦ 700 ʪʦʥʥ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʦʙʨʘʟʦʚʘʣʠ ʥʘʩʪʦʷʱʝʝ ʦʟʝʨʦ, ʘ 

ʧʣʦʱʘʜʴ ʟʘʛʨʷʟʥʝʥʠʷ ʧʨʝʚʳʩʠʣʘ ʪʳʩʷʯʫ ʢʚʘʜʨʘʪʥʳʭ ʤʝʪʨʦʚ. ʅʝʬʪʝʧʨʦʜʫʢʪʳ ʟʘʛʨʷʟʥʷʶʪ 

ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ ʠ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʥʳʝ ʨʝʛʠʦʥʘ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʥʝʬʪʝʟʘʛʨʷʟʥʝʥʥʳʭ ʧʦʯʚ ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʰʠʨʦʢʦ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ ʩʧʦʩʦʙʦʚ ʦʯʠʩʪʢʠ ʧʦʯʚʳ ʦʪ ʨʘʟʣʠʚʦʚ ʥʝʬʪʠ, ʨʘʟʣʠʯʘʶʱʠʝʩʷ 

ʧʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʪʨʫʜʦʝʤʢʦʩʪʠ. 

ʀʟʚʝʩʪʝʥ ʧʨʠʝʤ ʪʝʭʥʠʯʝʩʢʦʡ ʨʝʢʫʣʴʪʠʚʘʮʠʠ, ʚʢʣʶʯʘʶʱʠʡ ʩʥʷʪʠʝ ʟʘʛʨʷʟʥʝʥʥʦʛʦ ʩʣʦʷ 

ʧʦʯʚʳ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ ʠ ʩʢʣʘʜʠʨʦʚʘʥʠʝ ʝʛʦ ʥʘ ʩʧʝʮʠʘʣʴʥʦ ʦʪʚʝʜʝʥʥʳʝ ʜʣʷ ʵʪʦʡ ʮʝʣʠ 

ʫʯʘʩʪʢʘ, ʪ. ʝ. ʟʘʤʝʥʘ ʧʦʯʚʳ [1]. ɹʝʟʫʩʣʦʚʥʦ, ʵʪʦʪ ʧʨʠʝʤ ʧʨʠʛʦʜʝʥ ʥʝ ʜʣʷ ʚʩʝʭ ʩʣʫʯʘʝʚ 

ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚʦʛʨʫʥʪʦʚ. ʆʥ ʤʦʞʝʪ ʙʳʪʴ ʨʝʢʦʤʝʥʜʦʚʘʥ ʪʦʣʴʢʦ ʧʨʠ ʥʝʙʦʣʴʰʠʭ ʨʘʟʣʠʚʘʭ 

ʥʝʬʪʠ ʥʘ ʦʛʨʘʥʠʯʝʥʥʳʭ ʫʯʘʩʪʢʘʭ ʠ ʧʨʠ ʧʨʦʥʠʢʥʦʚʝʥʠʠ ʥʝʬʪʠ ʥʘ ʛʣʫʙʠʥʫ ʥʝ ʙʦʣʝʝ 10 ʩʤ.  

ɼʨʫʛʠʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʤʝʪʦʜʦʤ ʣʠʢʚʠʜʘʮʠʠ ʥʝʬʪʷʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʷʚʣʷʝʪʩʷ 

ʩʞʠʛʘʥʠʝ ʫʛʣʝʚʦʜʦʨʦʜʦʚ [1], ʢʦʪʦʨʦʝ ʥʝ ʪʦʣʴʢʦ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʥʦʛʦ ʫʜʘʣʝʥʠʷ ʥʝʬʪʠ, ʥʦ 

ʠ ʥʘʥʦʩʠʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʫʱʝʨʙ: ʧʨʠ ʵʪʦʤ ʨʘʟʨʫʰʘʝʪʩʷ ʧʦʯʚʝʥʥʘʷ ʵʢʦʩʠʩʪʝʤʘ, 

ʛʠʙʥʝʪ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʪʦʢʩʠʯʥʳʝ ʠ ʢʘʥʮʝʨʦʛʝʥʥʳʝ ʚʝʱʝʩʪʚʘ. 

ɿʘʜʝʨʞʘʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʥʝʬʪʠ ʠ ʫʜʘʣʝʥʠʝ ʥʝʬʪʷʥʦʛʦ ʨʘʟʣʠʚʘ ʤʦʞʝʪ ʙʳʪʴ 

ʵʬʬʝʢʪʠʚʥʦ ʧʨʦʚʝʜʝʥʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʠʨʦʜʥʳʭ ʠʣʠ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʩʦʨʙʝʥʪʦʚ: ʪʦʨʬ, 

ʩʘʧʨʦʧʝʣʴ, ʧʝʩʦʢ, ʧʦʣʠʤʝʨʥʳʝ ʤʘʪʝʨʠʘʣʳ [2]. ʀʟʚʝʩʪʥʳ ʬʠʟʠʢʦïʭʠʤʠʯʝʩʢʠʝ ʤʝʪʦʜʳ 

ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʠ ʠʟʚʣʝʯʝʥʠʷ ʟʘʛʨʷʟʥʝʥʠʡ [3]. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʧʨʦʤʳʚʢʘ, ʚʳʱʝʣʘʯʠʚʘʥʠʝ, 

ʵʢʩʪʨʘʢʮʠʷ ʠ ʜʨ. ɼʣʷ ʫʜʘʣʝʥʠʷ ʥʝʬʪʷʥʳʭ ʟʘʛʨʷʟʥʝʥʠʡ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪ ʚʦʜʫ, ʘʮʝʪʦʥ, 

ʵʪʠʣʘʮʝʪʘʪ, ʛʝʢʩʘʥ ʞʠʜʢʠʡ, ʉʆ2. ʉʢʦʨʦʩʪʴ ʠʟʚʣʝʯʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʧʦʚʳʰʝʥʘ ʧʨʠ ʦʙʣʫʯʝʥʠʠ 
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ʧʦʯʚʳ ʫʣʴʪʨʘʟʚʫʢʦʤ ʠʣʠ ʤʠʢʨʦʚʦʣʥʘʤʠ. ʆʜʥʘʢʦ ʚʩʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʤʝʪʦʜʳ ʥʝ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʙʠʦʨʘʚʥʦʚʝʩʠʷ ʚ ʧʦʯʚʝ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ. 

ɹʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʤʝʪʦʜʦʤ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʥʝʬʪʝʟʘʛʨʷʟʥʝʥʳʭ ʧʦʯʚ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ 

ʙʠʦʨʝʤʝʜʠʘʮʠʠ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʩʧʦʩʦʙʥʳʭ ʫʪʠʣʠʟʠʨʦʚʘʪʴ 

ʫʛʣʝʚʦʜʦʨʦʜʳ ʚ ʧʨʦʮʝʩʩʝ ʩʚʦʝʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ [4]. ʂʘʢ ʧʦʢʘʟʘʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʩʣʝʜʥʠʭ ʣʝʪ, ʙʦʣʝʝ ʚʳʩʦʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʙʠʦʨʝʤʝʜʠʘʮʠʠ ʧʦʯʚʳ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʘ 

ʧʨʠ ʚʚʝʜʝʥʠʠ ʚ ʟʘʛʨʷʟʥʝʥʥʫʶ ʧʦʯʚʫ ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ, ʪ. ʝ. ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʵʪʦʤ ʩʣʫʯʘʝ 

ʤʝʪʦʜʘ ʚʝʨʤʠʨʝʤʝʜʠʘʮʠʠ [5]. ɼʦʞʜʝʚʳʝ ʯʝʨʚʠ ʫʩʢʦʨʷʶʪ ʧʨʦʮʝʩʩ ʫʜʘʣʝʥʠʷ ʟʘʛʨʷʟʥʷʶʱʠʭ 

ʚʝʱʝʩʪʚ ʠʟ ʧʦʯʚʳ ʠ ʠʟʤʝʥʷʶʪ ʬʠʟʠʯʝʩʢʠʝ ʠ ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚʳ, ʩʤʝʰʠʚʘʷ ʝʝ ʩ 

ʦʨʛʘʥʠʯʝʩʢʠʤ ʚʝʱʝʩʪʚʦʤ ʠ ʫʣʫʯʰʘʷ ʘʵʨʘʮʠʶ ʧʦʯʚʳ, ʯʪʦ ʜʝʣʘʶʪ ʟʘʛʨʷʟʥʷʶʱʠʝ ʚʝʱʝʩʪʚʘ 

ʜʦʩʪʫʧʥʳʤʠ ʜʣʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. 

J. L. Gomez-Eyles, T. Sizmur, C. D. Collins, M. E. Hodson (2011) ʦʪʤʝʪʠʣʠ 97% ʫʨʦʚʝʥʴ 

ʚʳʞʠʚʘʝʤʦʩʪʠ ʜʣʷ E. fetida ʧʨʠ ʚʥʝʩʝʥʠʠ ʚ ʧʦʯʚʫ ʩʤʝʩʠ ʇʘʫ (ʦʪ 2 ʜʦ 6 ʢʦʣʝʮ) ʧʨʠ 

ʢʦʥʮʝʥʪʨʘʮʠʠ 773 ʤʛ/ʢʛ. ʆʪʤʝʯʝʥʦ ʩʥʠʞʝʥʠʝ ʤʘʩʩʳ ʯʝʨʚʝʡ ʥʘ 31% ʟʘ 56 ʜʥʝʡ, ʦʪʢʣʘʜʢʘ 

ʢʦʢʦʥʦʚ ʥʝ ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ [6]. 

M. Saint-Denis, J. F. Narbonne, C. Arnaud, E. Thybaud, D. Ribera (1999) ʠʟʫʯʘʣʠ 

ʚʦʟʜʝʡʩʪʚʠʝ ʙʝʥʟ(ʘ)ʧʠʨʝʥʘ (ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʦ 1 ʛ/ʢʛ ʧʦʯʚʳ) ʥʘ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ 

Eisenia andrei. ʆʪʤʝʯʝʥʦ ʠʟʤʝʥʝʥʠʝ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ [7]. 

C. L. Potter ʩ ʩʦʘʚʪ (1999), ʠʟʫʯʘʣʠ ʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʧʨʠʨʦʩʪʦʤ ʙʠʦʤʘʩʩʳ Eisenia 

andrei ʠ ʜʝʛʨʘʜʘʮʠʝʡ ʧʦʣʠʮʠʢʣʠʯʝʩʢʠʭ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ (ʇʘʫ) ʚ ʧʦʯʚʘʭ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ Eisenia andrei ʧʨʠ ʚʥʝʩʝʥʠʠ ʧʷʪʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʠʪʘʥʠʷ: 

1) C:N:P = 100:5:1, 2) C:N:P = 100:5:1, 1% ʢʦʨʦʚʴʝʛʦ ʥʘʚʦʟʘ, 3) C:N:P = 100:5:1, 1% ʢʦʨʦʚʴʝʛʦ 

ʥʘʚʦʟʘ, 1% ʘʢʪʠʚʥʦʛʦ ʠʣʘ, 4) 5% ʘʢʪʠʚʥʦʛʦ ʠʣʘ, 5) 5% ʘʚʪʦʢʣʘʚʥʦʛʦ ʰʣʘʤʘ. ʆʪʤʝʯʝʥʦ 

ʩʥʠʞʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʷʪʠïh ʝʩʪʠ ʢʦʣʝʮ ʧʦʣʠʮʠʢʣʠʯʝʩʢʠʭ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ 

ʚ ʪʝʯʝʥʠʝ 12-ʥʝʜʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʅʘʯʘʣʴʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʦʙʱʝʛʦ ʧʦʣʠʮʠʢʣʠʯʝʩʢʠʭ 

ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʩʦʩʪʘʚʣʷʣʘ ʦʪ 1606 ʤʛ/ʢʛ ʜʦ 4445 ʤʛ/ʢʛ, ʘ ʦʢʦʥʯʘʪʝʣʴʥʘʷ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʘʨʴʠʨʦʚʘʣʠʩʴ ʦʪ 888 ʤʛ/ʢʛ ʜʦ 1556 ʤʛ/ʢʛ ʚ ʧʦʯʚʝ [8]. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʥʝʩʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʢʘʟʳʚʘʣʦ 

ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʚʳʞʠʚʘʝʤʦʩʪʴ ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ ʚ ʟʘʛʨʷʟʥʝʥʥʳʭ ʧʦʯʚʘʭ, ʥʦ 

ʦʪʤʝʯʝʥʦ ʩʥʠʞʝʥʠʝ ʚʝʩʘ ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ.  

A. C. Buch (2013) ʦʪʤʝʪʠʣ 90% ʚʳʞʠʚʘʝʤʦʩʪʴ Eisenia andrei ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʢʘʨʙʝʥʜʘʟʠʤʘ ʚ ʧʦʯʚʝ ʦʪ 1 ʜʦ 100 ʤʛ/ʢʛ ʠ ʩʥʠʞʝʥʠʝ ʚʝʩʘ ʥʘ 60% ʙʝʟ ʜʦʙʘʚʣʝʥʠʷ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ [9].  

M. J. G. Santos, V. Ferreira, A. M. Soares, S. Loureiro (2011) ʦʪʤʝʪʠʣʠ 100% 

ʚʳʞʠʚʘʝʤʦʩʪʴ Eisenia andrei ʧʨʠ ʚʥʝʩʝʥʠʠ ʚ ʧʦʯʚʫ ʜʠʤʝʪʦʘʪʘ 0,06ï0,6 ʤʛ/ʢʛ, 

ʩʧʠʨʦʜʠʢʣʦʬʝʥʘ 0,3ï3,0 ʤʛ/ʢʛ ʠ ʩʥʠʞʝʥʠʝ ʚʝʩʘ ʥʘ 20ï60% [10].  

De Silva ʠ Van Gestel (2009) ʦʪʤʝʪʠʣʠ 100% ʚʳʞʠʚʘʝʤʦʩʪʴ Eisenia andrei ʧʨʠ ʚʥʝʩʝʥʠʠ 

ʭʣʦʨʦʧʠʨʠʬʦʩʘ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʪ 1 ʜʦ 300 ʛ/ʢʛ [11]. 

ʋʯʠʪʳʚʘʷ ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ, ʟʘʜʘʯʝʡ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʠʟʫʯʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʙʠʦʨʝʤʝʜʠʘʮʠʠ ʥʝʬʪʝʟʘʛʨʷʟʥʝʥʥʦʡ ʧʦʯʚʳ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʦʞʜʝʚʳʭ 

ʯʝʨʚʝʡ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʬʦʪʦʩʠʥʪʝʟʠʨʫʶʱʠʭ ʙʘʢʪʝʨʠʡ Thiorhodaceae, Athiorhodaceae ʠ 

Chlorobacteriaceae, ʘʟʦʪʦʬʠʢʩʠʨʫʶʱʠʭ ʙʘʢʪʝʨʠʡ Azotobacter ʠ Clostridium, ʜʨʦʞʞʝʡ 

Saccharomyces, ʛʨʠʙʦʚ Aspergillus ʠ Penicillium, Actinomycetales ʠ ʦʮʝʥʢʘ ʚʳʞʠʚʘʝʤʦʩʪʠ 

ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ ʚ ʧʦʯʚʝ, ʟʘʛʨʷʟʥʝʥʥʦʡ ʤʘʟʫʪʦʤ. 
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ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʳ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ Eisenia andrei ʜʣʷ ʙʠʦʨʝʤʝʜʠʘʮʠʠ ʥʝʬʪʝʟʘʛʨʷʟʥʝʥʥʳʭ ʧʦʯʚ, ʧʨʠ 

ʩʦʜʝʨʞʘʥʠʠ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʧʦʯʚʝ ʥʝ ʙʦʣʝʝ 4 ʛ/ʢʛ, ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʧʨʠʝʤʦʤ. 

ʋʯʠʪʳʚʘʷ ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ, ʟʘʜʘʯʝʡ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʠʟʫʯʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʙʠʦʨʝʤʝʜʠʘʮʠʠ ʥʝʬʪʝʟʘʛʨʷʟʥʝʥʥʦʡ ʧʦʯʚʳ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʦʞʜʝʚʳʭ 

ʯʝʨʚʝʡ Eisenia andrei ʠ ʙʠʦʧʨʝʧʘʨʘʪʦʚ çɹʘʡʢʘʣ ʕʄ-1è, çʊʘʤʠʨè, çɺʦʩʪʦʢè, ʟʘʛʨʷʟʥʝʥʥʦʡ 

ʨʘʟʣʠʯʥʳʤʠ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ ʥʝʬʪʠ (ʦʪ 50 ʛ/ʢʛ ʜʦ 100 ʢʛ) ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 15Ñ2Á ʚ ʪʝʯʝʥʠʝ 

18 ʥʝʜʝʣʴ. ɼʘʥʥʳʝ ʫʩʣʦʚʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʫʩʣʦʚʠʷʤ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ 

ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ, ʢʦʪʦʨʳʡ ʩʦʩʪʘʚʣʷʝʪ 120ï150 ʜʥʝʡ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʚʝʨʤʠʨʤʝʜʠʘʮʠʠ ʥʝʬʪʝʟʘʛʨʷʟʥʝʥʥʦʡ ʙʳʣʠ ʚʳʙʨʘʥʳ ʜʦʞʜʝʚʳʝ 

(ʥʘʚʦʟʥʳʝ) ʯʝʨʚʠ Eisenia andrei. ɺ ʵʢʩʧʝʨʠʤʝʥʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʪʦʣʴʢʦ ʧʦʣʦʚʦʟʨʝʣʳʝ ʦʩʦʙʠ. 

ɺʟʨʦʩʣʳʝ ʦʩʦʙʠ ʙʳʣʠ ʧʨʠʦʙʨʝʪʝʥʳ ʚ ʃʇʍ ɽʨʤʘʢ (ʈʦʩʩʠʷ, ʛ. ʉʘʨʘʪʦʚ). ʉʨʝʜʥʷʷ ʤʘʩʩʘ ʯʝʨʚʝʡ 

ʩʦʩʪʘʚʣʷʣʘ 0,41ï0,92 ʛ. ɺʟʨʦʩʣʳʝ ʦʩʦʙʠ ʙʳʣʠ ʧʨʠʦʙʨʝʪʝʥʳ ʚ ʃʇʍ ɽʨʤʘʢ (ʈʦʩʩʠʷ, ʛ. ʉʘʨʘʪʦʚ). 

ɺ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʤʦʣʦʯʥʦʢʠʩʣʳʭ, ʘʟʦʪʦʬʠʢʩʠʨʫʶʱʠʭ ʙʘʢʪʝʨʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʙʠʦʧʨʝʧʘʨʘʪ çɹʘʡʢʘʣïʕʤè (ʀʟʛʦʪʦʚʣʝʥ ʆʆʆ çʅʇʆ ʕʄïʎʝʥʪʨè, ʈʦʩʩʠʷè (ʅʦʤʝʨ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ 226-19.156-1), ʙʠʦʧʨʝʧʘʨʪ çʊʘʤʠʨè (ʀʟʛʦʪʦʚʣʝʥ ʆʆʆ çʅʇʆ 

ʕʄïʎʝʥʪʨè, ʈʦʩʩʠʷè (ʅʦʤʝʨ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ 77.01.03.929), ʚ ʢʦʣʠʯʝʩʪʚʝ 5 ʤʣ 

ʥʘ 1 ʢʛ ʩʫʙʩʪʨʘʪʘ ʧʨʠ ʫʨʦʚʥʝ ʟʘʛʨʷʟʥʝʥʠʷ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ ʚʳʰʝ 50 ʛ/ʢʛ ʧʦʯʚʳ. 

ɹʠʦʧʨʝʧʘʨʘʪʳ ʩʦʜʝʨʞʠʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʦʙʠʪʘʶʱʠʭ ʚ ʧʦʯʚʝ: 

ʤʦʣʦʯʥʦʢʠʩʣʳʝ, ʘʟʦʪʬʠʢʩʠʨʫʶʱʠʝ, ʥʠʪʨʠʬʠʮʠʨʫʶʱʠʝ ʙʘʢʪʝʨʠʠ, ʘʢʪʠʥʦʤʠʮʝʪʳ, ʜʨʦʞʞʠ ʠ 

ʬʝʨʤʝʥʪʠʨʫʶʱʠʝ ʛʨʠʙʳ. 

ɹʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʡ ʧʨʝʧʘʨʘʪ çʊʘʤʠʨè (ʩʝʨʠʠ ʕʄ) ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʫʪʠʣʠʟʘʮʠʠ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ. ʇʨʠʤʝʥʝʥʠʝ ʝʛʦ ʰʠʨʦʢʦ, ʦʪ ʚʦʟʨʦʞʜʝʥʠʷ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ ʜʦ 

ʫʪʠʣʠʟʘʮʠʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ. ʇʨʝʧʘʨʘʪ çʊʘʤʠʨè ð ɻ ʪʦ ʞʠʚʦʝ ʩʦʦʙʱʝʩʪʚʦ 86 ʧʦʣʝʟʥʳʭ 

ʧʦʯʚʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʩ ʫʩʠʣʝʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʧʝʨʝʨʘʙʦʪʢʝ ʠ ʬʝʨʤʝʥʪʘʮʠʠ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ. 

ʇʨʝʧʘʨʘʪ çɺʦʩʪʦʢè ð ʵʪʦ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʘʷ ʢʫʣʴʪʫʨʘ ʵʬʬʝʢʪʠʚʥʳʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʩʦʜʝʨʞʘʱʘʷ ʧʦʣʝʟʥʳʝ ʤʠʢʨʦʙʳ ʚ ʫʩʪʦʡʯʠʚʦʤ ʥʝʘʢʪʠʚʥʦʤ ʩʦʩʪʦʷʥʠʠ. 

ʆʩʥʦʚʫ ʧʨʝʧʘʨʘʪʘ ʩʦʩʪʘʚʣʷʶʪ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠʝ ʠ ʤʦʣʦʯʥʦʢʠʩʣʳʝ ʙʘʢʪʝʨʠʠ, ʜʨʦʞʞʠ, 

ʘʢʪʠʥʦʤʠʮʝʪʳ ʠ ʬʝʨʤʝʥʪʥʳʝ ʛʨʠʙʢʠ. ʇʨʠʤʝʥʝʥʠʝ ʕʄïʧʨʝʧʘʨʘʪʦʚ ʧʦʟʚʦʣʷʝʪ ʨʝʰʘʪʴ 

ʧʨʦʙʣʝʤʳ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʜʨʫʛʠʭ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ 

ʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʠ ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʤʝʪʦʜʘʤʠ. ʕʄïʧʨʝʧʘʨʘʪʳ ʩʫʱʝʩʪʚʝʥʥʦ ʫʣʫʯʰʘʶʪ 

ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʙʠʦʩʬʝʨʳ. 

ʉʦʩʪʘʚ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʙʠʦʧʨʝʧʘʨʘʪʘ çɹʘʡʢʘʣïʕʤ1è: ʙʘʢʪʝʨʠʠ Paenibacillus pabuli, 

Azotobacter vinelandii, Lactobacillus casei, Clostridium limosum, Cronobacter sakazakii, 

Rhodotorulla mucilaginosa, Cryptococcus albidus, ʜʨʦʞʞʠ Saccharomyces, Candida lipolitica, 

Candida norvegensis, Candida guilliermondii, ʛʨʠʙʳ Aspergillus, Penicillium ʠ Actinomycetales. 

(ʂʆɽ)=2Ĭ10
11
 ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ 1 ʤʣ. 

ʉʦʩʪʘʚ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʙʠʦʧʨʝʧʘʨʘʪʘ çʊʘʤʠʨè ð Paenibacillus pabuli, Rhodotorulla 

mucilaginosa, Cryptococcus albidus, ʜʨʦʞʞʠ Saccharomyces, Candida lipolitica, Enterobacter 

cloacae, ʛʨʠʙʳ Aspergillus, Penicillium ʠ Actinomycetales. (ʂʆɽ)=2Ĭ10
11
 ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ 

1 ʤʣ. (ʂʆɽ)=2Ĭ10
11
 ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ 1 ʤʣ. 

ʉʦʩʪʘʚ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʙʠʦʧʨʝʧʘʨʘʪʘ çɺʦʩʪʦʢè: Mycobacterium intracelulara, 

Lactobacteria paracasei, Lactobacteria casei, Sacharomyces. (ʂʆɽ)=2Ĭ10
10 
ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ 

1 ʤʣ. 
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ʊʝʩʪ-ʩʫʙʩʪʨʘʪʦʤ ʜʣʷ ʪʨʝʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʙʳʣ ʯʝʨʥʦʟʝʤ ʚʳʱʝʣʦʯʝʥʥʳʡ ʩʨʝʜʥʝʤʦʱʥʳʡ 

ʩʨʝʜʥʝʛʫʤʫʩʥʳʡ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʩʧʨʦʝʢʪʠʨʦʚʘʪʴ ʨʝʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʙʳʣʘ 

ʧʦʜʦʙʨʘʥʘ ʧʦʜʦʙʥʘʷ ʧʦʯʚʘ. ʇʦʯʚʘ ʙʳʣʘ ʟʘʛʨʷʟʥʝʥʘ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ ʤʘʟʫʪʦʤ (ʥʘʯʘʣʴʥʳʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ: 50 ʛ/ʢʛ, ʢʦʥʝʯʥʳʝ ð 100 ʛ/ʢʛ).  

ʉʦʩʪʘʚ ʩʫʙʩʪʨʘʪʘ: ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ð 6,5%, ʘʟʦʪ ʦʙʱʠʡ ð 0,3%, ʬʦʩʬʦʨ ʚʘʣʦʚʳʡ ð 

1980 ʤʛ/ʢʛ, ʬʦʩʬʦʨ ʧʦʜʚʠʞʥʳʡ ð 92 ʤʛ/ʢʛ, ʢʘʣʠʡ ʦʙʤʝʥʥʳʡ ð 420 ʛ/ʢʛ, ʨʅ ð 6,45. 

ʇʝʨʝʜ ʧʨʦʚʝʜʝʥʠʝʤ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦʯʚʘ ʙʳʣʘ ʧʦʜʛʦʪʦʚʣʝʥʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ISO (ISO 

International Standard 11268ï1, 1993, ISO International Standard 11268ï2, 1998). ʇʦʯʚʫ 

ʚʳʩʫʰʠʚʘʣʠ ʜʦ ʧʦʩʪʦʷʥʥʦʛʦ ʚʝʩʘ ʠ ʧʨʦʩʝʠʚʘʣʠ ʯʝʨʝʟ ʩʠʪʦ ʩ ʨʘʟʤʝʨʦʤ ʷʯʝʡʢʠ 5 ʤʤ, ʧʦʩʣʝ 

ʯʝʛʦ ʝʝ ʛʦʤʦʛʝʥʠʟʠʨʦʚʘʣʠ ʚʨʫʯʥʫʶ, ʜʦʙʘʚʣʷʣʠ ʢʘʨʙʦʥʘʪ ʢʘʣʴʮʠʷ ʚ ʢʦʣʠʯʝʩʪʚʝ, ʜʦʩʪʘʪʦʯʥʦʤ 

ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʨʅ = 6,0Ñ0,5 ʠ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʫʶ ʚʦʜʫ, ʚ ʢʦʣʠʯʝʩʪʚʝ, ʥʝʦʙʭʦʜʠʤʦʤ ʜʣʷ 

ʜʦʩʪʠʞʝʥʠʷ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ 60%. ʇʦʜʛʦʪʦʚʣʝʥʥʘʷ ʧʦʯʚʘ ʨʘʩʢʣʘʜʳʚʘʣʘʩʴ ʚ 

ʧʦʣʠʧʨʦʧʠʣʝʥʦʚʳʝ ʝʤʢʦʩʪʠ ʦʙʲʝʤʦʤ 2 ʣ ʩʣʦʝʤ ʪʦʣʱʠʥʦʡ 15 ʩʤ (1 ʢʛ ʧʦʯʚʳ). 

ɺʩʝʛʦ ʙʳʣʦ ʧʦʜʛʦʪʦʚʣʝʥʦ 3 ʩʝʨʠʠ ʦʙʨʘʟʮʦʚ ʟʘʛʨʷʟʥʝʥʥʳʭ ʧʦʯʚ. 

ɺ ʦʙʨʘʟʮʘʭ ʩʝʨʠʠ 1, ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʦʙʨʘʟʮʦʚ ʥʝʬʪʝʟʘʛʨʷʟʥʝʥʥʳʭ ʧʦʯʚ, ʚ ʧʦʯʚʫ ʙʳʣ 

ʜʦʙʘʚʣʝʥ ʤʘʟʫʪ (50ï100 ʛ/ʢʛ), Eisenia andrei ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʡ ʧʨʝʧʘʨʘʪ çɹʘʡʢʘʣ ʕʄ-1è. 

ɺ ʦʙʨʘʟʮʘʭ ʩʝʨʠʠ 2, ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʦʙʨʘʟʮʦʚ ʥʝʬʪʝʟʘʛʨʷʟʥʝʥʥʳʭ ʧʦʯʚ, ʚ ʧʦʯʚʫ ʙʳʣ 

ʜʦʙʘʚʣʝʥ ʤʘʟʫʪ ʚ ʢʦʣʠʯʝʩʪʚʝ 50ï100 ʛ/ʢʛ, Eisenia andrei ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʡ ʧʨʝʧʘʨʘʪ 

çʊʘʤʠʨè. 

ɺ ʦʙʨʘʟʮʘʭ ʩʝʨʠʠ 3, ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʦʙʨʘʟʮʦʚ ʥʝʬʪʝʟʘʛʨʷʟʥʝʥʥʳʭ ʧʦʯʚ, ʚ ʧʦʯʚʫ ʙʳʣ 

ʜʦʙʘʚʣʝʥ ʤʘʟʫʪ, ʚ ʢʦʣʠʯʝʩʪʚʝ 50ï100 ʛ/ʢʛ, Eisenia andrei ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʡ ʧʨʝʧʘʨʘʪ 

çɺʦʩʪʦʢè. 

 

ɺ ʧʦʣʠʧʨʦʧʠʣʝʥʦʚʳʝ ʝʤʢʦʩʪʠ, ʦʙʲʝʤʦʤ 2 ʣʠʪʨʘ, ʥʘ ʜʥʦ ʫʢʣʘʜʳʚʘʣʠ ʜʨʝʥʘʞ. ɺ ʢʘʯʝʩʪʚʝ 

ʜʨʝʥʘʞʘ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʢʝʨʘʤʟʠʪ ʩ ʜʠʘʤʝʪʨʦʤ ʯʘʩʪʠʮ 2 ʩʤ, ʥʘ ʜʨʝʥʘʞ ʥʘʩʳʧʘʣʠ ʩʣʦʡ ʧʦʯʚʳ 

ʪʦʣʱʠʥʦʡ 15 ʩʤ (1 ʢʛ). ɺ ʢʘʞʜʫʶ ʝʤʢʦʩʪʴ ʚʥʦʩʠʣʠ ʧʦ 10 ʧʦʣʦʚʦʟʨʝʣʳʭ ʯʝʨʚʝʡ. ʅʘ 

ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦʯʚʫ ʫʚʣʘʞʥʷʣʠ ʦʜʠʥ ʨʘʟ ʚ ʥʝʜʝʣʶ, ʜʦʙʘʚʣʷʷ ʚ ʢʘʞʜʫʶ 

ʝʤʢʦʩʪʴ ʧʦ 100 ʤʣ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʳ. ʉʦʩʫʜʳ ʩ ʧʦʯʚʦʡ ʥʘʢʨʳʚʘʣʠ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʦʡ 

ʪʢʘʥʴʶ. ʏʝʨʚʝʡ ʧʦʜʢʘʨʤʣʠʚʘʣʠ ʩʚʝʞʠʤ ʪʝʨʪʳʤ ʢʘʨʪʦʬʝʣʝʤ ʧʦ 5 ʛ 1 ʨʘʟ ʚ ʥʝʜʝʣʶ. ʏʝʨʚʝʡ 

ʠʥʢʫʙʠʨʦʚʘʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 15 Áʉ ʚ ʪʝʯʝʥʠʝ 5 ʤʝʩʷʮʝʚ. ʀʥʢʫʙʠʨʦʚʘʥʠʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʦʙʨʘʟʮʦʚ ʟʘʛʨʷʟʥʝʥʥʳʭ ʧʦʯʚ ʩ ʚʚʝʜʝʥʥʳʤʠ ʯʝʨʚʷʤʠ ʠ ʜʦʙʘʚʣʝʥʠʝʤ 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ, ʘ ʪʘʢʞʝ ʢʦʥʪʨʦʣʴʥʳʭ ʦʙʨʘʟʮʦʚ ʧʦʯʚʳ ʧʨʦʚʦʜʠʣʦʩʴ ʚ 

ʪʝʯʝʥʠʝ 5 ʤʝʩʷʮʝʚ c ʥʦʷʙʨʷ 2015 ʛ. ʧʦ ʤʘʡ 2016 ʛ. ɼʣʷ ʢʘʞʜʦʛʦ ʦʙʨʘʟʮʘ, ʧʦʚʪʦʨʥʦʩʪʴ 

ʪʨʝʭʢʨʘʪʥʘʷ.  

 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʥʝʬʪʠ ʠʣʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ ʧʦʯʚʝ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ 

ʤʝʪʦʜʠʢʘ, ʧʨʝʜʣʦʞʝʥʥʘʷ ʠʥʩʪʠʪʫʪʦʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʤʝʪʨʦʣʦʛʠʠ (ʄʋʂ 4.1.1956-05). 

ɼʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʦʩʥʦʚʘʥʘ ʥʘ ʦʧʨʝʜʝʣʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʵʢʩʪʨʘʛʠʨʦʚʘʥʥʳʭ 

ʯʝʪʳʨʝʭʭʣʦʨʠʩʪʳʤ ʫʛʣʝʨʦʜʦʤ ʠʟ ʥʝʬʪʝʟʘʛʨʷʟʥʝʥʥʦʡ ʧʦʯʚʳ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ 

ɺ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʦʙʱʘʷ ʯʠʩʣʝʥʥʦʩʪʴ E. andrei ʫʚʝʣʠʯʠʣʘʩʴ ʚ 1,5 ʨʘʟʘ, ʘ ʧʨʠ 

ʚʥʝʩʝʥʠʠ ʙʠʦʧʨʝʧʘʨʘʪʘ çɹʘʡʢʘʣïʕʤ-1è ʚ 2,5 ʨʘʟ ʠ ʜʦʩʪʠʛʣʘ 25 ʦʩʦʙʝʡ ʥʘ ʩʦʩʫʜ. ɺ ʚʘʨʠʘʥʪʝ ʩ 

ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʤʘʟʫʪʘ 50 ʛ/ʢʛ ʙʝʟ ʙʠʦʧʨʝʧʘʨʘʪʘ ʚʳʞʠʚʘʝʤʦʩʪʴ ʯʝʨʚʝʡ ʙʳʣʘ 50%, ʘ ʩ 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤ ʧʨʝʧʘʨʘʪʦʤ ð 100%, ʠ ʦʙʱʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʫʚʝʣʠʯʠʣʘʩʴ ʚ 1,6 ʨʘʟʘ.  

ʇʨʠ ʚʥʝʩʝʥʠʠ ʚ ʧʦʯʚʫ 100 ʛ/ʢʛ ʤʘʟʫʪʘ ʠ ʙʠʦʧʨʝʧʘʨʘʪʘ çɹʘʡʢʘʣïʕʤ-1è ʦʙʱʘʷ 

ʯʠʩʣʝʥʥʦʩʪʴ ʫʚʝʣʠʯʠʣʘʩʴ ʚ 1,4 ʨʘʟʘ, ʜʦʩʪʠʛʣʘ 14 ɻʢʟ./ʩʦʩʫʜ.  
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ʇʨʠ ʚʥʝʩʝʥʠʠ ʙʠʦʧʨʝʧʘʨʘʪʘ çʊʘʤʠʨè ʦʙʱʘʷ ʯʠʩʣʝʥʥʦʩʪʴ E. andrei ʫʚʝʣʠʯʠʣʘʩʴ ʚ 3,2 

ʨʘʟ. ɺ ʚʘʨʠʘʥʪʝ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʤʘʟʫʪʘ 50 ʛ/ʢʛ ʙʝʟ ʙʠʦʧʨʝʧʘʨʘʪʘ ʚʳʞʠʚʘʝʤʦʩʪʴ ʯʝʨʚʝʡ ʙʳʣʘ 

50%, ʘ ʩ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤ ʧʨʝʧʘʨʘʪʦʤ ð 100%, ʠ ʦʙʱʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʫʚʝʣʠʯʠʣʘʩʴ ʚ 1,2 

ʨʘʟʘ.  

ʇʨʠ ʚʥʝʩʝʥʠʠ ʚ ʧʦʯʚʫ 100 ʛ/ʢʛ ʤʘʟʫʪʘ ʠ ʙʠʦʧʨʝʧʘʨʘʪʘ çʊʘʤʠʨè ʦʙʱʘʷ ʯʠʩʣʝʥʥʦʩʪʴ 

ʫʚʝʣʠʯʠʣʘʩʴ ʚ 1,4 ʨʘʟʘ, ʜʦʩʪʠʛʣʘ 14 ɻʢʟ./ʩʦʩʫʜ.  

ʇʨʠ ʚʥʝʩʝʥʠʠ ʙʠʦʧʨʝʧʘʨʘʪʘ çɺʦʩʪʦʢè ʦʙʱʘʷ ʯʠʩʣʝʥʥʦʩʪʴ E. andrei ʫʚʝʣʠʯʠʣʘʩʴ ʚ 2,3 

ʨʘʟ.  

ɺ ʚʘʨʠʘʥʪʝ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʤʘʟʫʪʘ 50 ʛ/ʢʛ ʙʝʟ ʙʠʦʧʨʝʧʘʨʘʪʘ ʚʳʞʠʚʘʝʤʦʩʪʴ ʯʝʨʚʝʡ 

ʙʳʣʘ 50%, ʘ ʩ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤ ʧʨʝʧʘʨʘʪʦʤ ð 100%, ʠ ʦʙʱʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʫʚʝʣʠʯʠʣʘʩʴ 

ʚ 1,4 ʨʘʟʘ.  

ʇʨʠ ʚʥʝʩʝʥʠʠ ʚ ʧʦʯʚʫ 100 ʛ/ʢʛ ʤʘʟʫʪʘ ʠ ʙʠʦʧʨʝʧʘʨʘʪʘ çɹʘʡʢʘʣïʕʤ-1è ʦʙʱʘʷ 

ʯʠʩʣʝʥʥʦʩʪʴ ʜʦʩʪʠʛʣʘ 10 ɻʢʟ./ʩʦʩʫʜ (ʊʘʙʣʠʮʘ 1). 

 

ʊʘʙʣʠʮʘ 1. 

ɺʓɾʀɺɸɽʄʆʉʊʔ, ʆɹʑɸʗ ʏʀʉʃɽʅʅʆʉʊʔ  

ɼʆɾɼɽɺʓʍ ʏɽʈɺɽʁ E. ANDREI ʇʈʀ ʈɸɿʃʀʏʅʓʍ ʂʆʅʎɽʅʊʈɸʎʀʗʍ ʄɸɿʋʊɸ ɺ ʇʆʏɺɽ 

 

ɺʘʨʠʘʥʪ 

ʆʙʱʘʷ ʀʥʜʠʚʠʜʫʘʣʴʥʘʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʢʦʢʦʥʦʚ/ʦʩʦʙʴ 
ʏʠʩʣʝʥʥʦʩʪʴ 

ʵʢʟ/ʩʦʩʫʜ 

ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʢʦʢʦʥʦʚ/ʩʦʩʫʜ 

ʂʦʥʪʨʦʣʴ 15Ñ0,2 0 0,25 

ɹʘʡʢʘʣ 25Ñ0,4 1,3 0 

ʊʘʤʠʨ 32Ñ0,8 3,6 0,35 

ɺʦʩʪʦʢ 23Ñ0,3 3 0,25 

ʄʘʟʫʪ 60 ʛ/ʢʛ+ɹʘʡʢʘʣ 16Ñ0,2 0,6 0,05 

ʄʘʟʫʪ 100 ʛ/ʢʛ+ɹʘʡʢʘʣ 14Ñ0,2 2 0,25 

ʄʘʟʫʪ 60 ʛ/ʢʛ+ʊʘʤʠʨ 12Ñ0,2 0 0 

ʄʘʟʫʪ 100 ʛ/ʢʛ+ʊʘʤʠʨ 14Ñ0,2 2 0,2 

ʄʘʟʫʪ 60 ʛ/ʢʛ+ɺʦʩʪʦʢ 14Ñ0,2 3 0,25 

ʄʘʟʫʪ 100 ʛ/ʢʛ+ɺʦʩʪʦʢ 10Ñ0,1 1 0,2 

 

ɺ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ, ʧʨʠ ʚʥʝʩʝʥʠʠ ʤʘʟʫʪʘ ʚ ʧʦʯʚʫ ʚ ʢʦʣʠʯʝʩʪʚʝ 60 ʛ/ʢʛ 

ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʩʥʠʞʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʧʦʯʚʝ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ. ɺ ʪʝʯʝʥʠʝ 

ʧʷʪʠ ʤʝʩʷʮʝʚ ʩʦʜʝʨʞʘʥʠʝ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ ʧʦʯʚʝ ʩʥʠʟʠʣʘʩʴ ʜʦ 57 ʛ/ʢʛ (ʵʬʬʝʢʪʠʚʥʦʩʪʴ 4%). 

ɺ ʚʘʨʠʘʥʪʝ ʩ ʚʥʝʩʝʥʠʝʤ ʯʝʨʚʝʡ E. andrei ʢʦʥʮʝʥʪʨʘʮʠʷ ʤʘʟʫʪʘ ʚ ʧʦʯʚʝ ʩʥʠʟʠʣʘʩʴ ʜʦ 7,15 ʛ/ʢʛ 

(ʵʬʬʝʢʪʠʚʥʦʩʪʴ 87%).  

ʇʨʠ ʚʚʝʜʝʥʠʠ ʚ ʧʦʯʚʫ ʙʠʦʧʨʝʧʘʨʘʪʘ çʊʘʤʠʨè ʠ ʯʝʨʚʝʡ E. andrei ʢʦʥʮʝʥʪʨʘʮʠʷ ʤʘʟʫʪʘ ʚ 

ʧʦʯʚʝ ʩʥʠʟʠʣʘʩʴ ʜʦ 9,5 ʛ/ʢʛ (ʵʬʬʝʢʪʠʚʥʦʩʪʴ 82ɺ ʚʘʨʠʘʥʪʝ ʩ ʚʥʝʩʝʥʠʝʤ ʯʝʨʚʝʡ E. andrei 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʤʘʟʫʪʘ ʚ ʧʦʯʚʝ ʩʥʠʟʠʣʘʩʴ ʜʦ 12,55 ʛ/ʢʛ (ʵʬʬʝʢʪʠʚʥʦʩʪʴ 78%) (ʊʘʙʣʠʮʘ 2). 

ʇʨʠ ʚʥʝʩʝʥʠʠ ʚ ʧʦʯʚʫ ʤʘʟʫʪʘ ʚ ʢʦʣʠʯʝʩʪʚʝ 100 ʛ/ʢʛ ʧʦʯʚʳ ʧʨʦʮʝʩʩ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʧʦʯʚʳ 

ʟʘʥʠʤʘʣ 5 ʤʝʩ, ʚ ʭʦʜʝ ʢʦʪʦʨʦʛʦ ʢʦʥʮʝʥʪʨʘʮʠʷ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʩʥʠʞʘʣʘʩʴ ʥʘ 70ï80% ʚ 

ʧʨʠʩʫʪʩʪʚʠʝ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ. ɺʥʝʩʝʥʠʝ ʙʠʦʧʨʝʧʘʨʘʪʘ çɹʘʡʢʘʣè, çʊʘʤʠʨè, 

çɺʦʩʪʦʢè ʦʢʘʟʳʚʘʣʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʮʝʩʩ ʨʘʟʨʫʰʝʥʠʷ ʫʛʣʝʚʦʜʦʨʦʜʦʚ. ɺ 

ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ, ʧʨʠ ʚʥʝʩʝʥʠʠ ʤʘʟʫʪʘ ʚ ʧʦʯʚʫ ʚ ʢʦʣʠʯʝʩʪʚʝ 100 ʛ/ʢʛ ʟʥʘʯʠʪʝʣʴʥʦʛʦ 

ʩʥʠʞʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʧʦʯʚʝ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ. ɺ ʪʝʯʝʥʠʝ ʧʷʪʠ ʤʝʩʷʮʝʚ 

ʩʦʜʝʨʞʘʥʠʝ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ ʧʦʯʚʝ ʩʥʠʟʠʣʘʩʴ ʜʦ 96 ʛ/ʢʛ (ʵʬʬʝʢʪʠʚʥʦʩʪʴ 4%). 
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ʊʘʙʣʠʮʘ 2. 

ʕʌʌɽʂʊʀɺʅʆʉʊʔ ʋɼɸʃɽʅʀʗ ʄɸɿʋʊɸ (ʂʆʅʎɽʅʊʈɸʎʀʗ 60ï100 ʛ/ʢʛ ʇʆʏɺʓ)  

ʇʈʀ ʂʆʄʇʃɽʂʉʅʆʄ ʇʈʀʄɽʅɽʅʀʀ ɺɽʄʀʂʋʃʔʊʋʈʓ  

ʀ ɹʀʆʇʈɽʇɸʈɸʊʆɺ çɹɸʁʂɸʃè, çɺʆʉʊʆʂè, çʊɸʄʀʈè 

 

ʄʝʩʷʮ  

ɹʘʡʢʘʣ + 

E. andrei 

+ ʤʘʟʫʪ 

60 ʛ/ʢʛ 

ɺʦʩʪʦʢ 

+ E. 

andrei + 

ʤʘʟʫʪ 60 

ʛ/ʢʛ 

ʊʘʤʠʨ + 

E. andrei 

+ ʤʘʟʫʪ 

60 ʛ/ʢʛ  

ʂʦʥʪ-

ʨʦʣʴ 

ʤʘʟʫʪ 60 

ʛ/ʢʛ 

ɹʘʡʢʘʣ + 

E. andrei 

+ ʤʘʟʫʪ 

100 ʛ/ʢʛ 

ɺʦʩʪʦʢ 

+ E. 

andrei + 

ʤʘʟʫʪ 

100 ʛ/ʢʛ 

ʊʘʤʠʨ + 

E. andrei 

+ ʤʘʟʫʪ 

100 ʛ/ʢʛ  

ʂʦʥʪ-

ʨʦʣʴ 

ʤʘʟʫʪ 

100 ʛ/ʢʛ 

ʜʝʢʘʙʨʴ 60 60 60 60 100 100 100 100 

ʷʥʚʘʨʴ 36 40 43 60 74 81 90 100 

ʬʝʚʨʘʣʴ 21,62 31,44 18,89 59 65 68 69,95 100 

ʤʘʨʪ 15,44 20,99 12,95 58 36,49 44,39 36,74 98 

ʘʧʨʝʣʴ 7,15 12,55 9,48 56,9 17,54 21,84 16,74 96 

ʕʬʬʝʢ-

ʪʠʚʥʦ-

ʩʪʴ, % 

87 78 82 6 82 77 82 4 

 

ʇʨʠ ʚʚʝʜʝʥʠʠ ʚ ʧʦʯʚʫ ʙʠʦʧʨʝʧʘʨʘʪʘ çɹʘʡʢʘʣïʕʤè ʠ E. andrei, ʢʦʥʮʝʥʪʨʘʮʠʷ ʤʘʟʫʪʘ ʚ 

ʧʦʯʚʝ ʩʥʠʟʠʣʘʩʴ ʜʦ 17,5 ʛ/ʢʛ (ʵʬʬʝʢʪʠʚʥʦʩʪʴ 82%).  

ɺ ʚʘʨʠʘʥʪʝ ʩ ʚʥʝʩʝʥʠʝʤ E. andrei ʢʦʥʮʝʥʪʨʘʮʠʷ ʤʘʟʫʪʘ ʚ ʧʦʯʚʝ ʩʥʠʟʠʣʘʩʴ ʜʦ 17 ʛ/ʢʛ 

(ʵʬʬʝʢʪʠʚʥʦʩʪʴ 82%).  

ʇʨʠ ʚʚʝʜʝʥʠʠ ʚ ʧʦʯʚʫ ʙʠʦʧʨʝʧʘʨʘʪʘ çɺʦʩʪʦʢè ʠ E. andrei ʢʦʥʮʝʥʪʨʘʮʠʷ ʤʘʟʫʪʘ ʚ ʧʦʯʚʝ 

ʩʥʠʟʠʣʘʩʴ ʜʦ 22 ʛ/ʢʛ (ʵʬʬʝʢʪʠʚʥʦʩʪʴ 77%) (ʊʘʙʣʠʮʘ 2). 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʧʦʜʪʚʝʨʞʜʝʥʦ, ʯʪʦ ʜʦʞʜʝʚʳʝ ʯʝʨʚʠ 

ʠʤʝʶʪ ʙʦʣʴʰʦʡ ʧʦʪʝʥʮʠʘʣ ʜʣʷ ʫʜʘʣʝʥʠʷ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠʟ ʧʦʯʚʳ, ʜʘʞʝ ʧʨʠ ʚʳʩʦʢʠʭ 

ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʜʦ 100 ʛ/ʢʛ. ɺʚʝʜʝʥʠʝ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ ʧʦʚʳʩʠʣʦ 

ʚʳʞʠʚʘʝʤʦʩʪʴ ʠ ʨʝʧʨʦʜʫʢʪʠʚʥʳʡ ʧʦʪʝʥʮʠʘʣ ʯʝʨʚʝʡ ʚ ʥʝʬʪʝʟʘʛʨʷʟʝʥʥʳʭ ʧʦʯʚʘʭ ʠ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʩʥʠʞʝʥʠʶ ʢʦʥʮʝʥʪʨʘʮʠʠ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʪʝʯʝʥʠʝ 20ï22 

ʥʝʜʝʣʴ ʚ ʣʘʙʦʨʘʪʦʨʥʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ. ʕʪʠ ʨʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʷʶʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ 

ʜʦʞʜʝʚʳʝ ʯʝʨʚʠ ʤʦʛʫʪ ʙʳʪʴ ʨʝʢʦʤʝʥʜʦʚʘʥʳ ʜʣʷ ʙʠʦʨʝʤʝʜʠʘʮʠʠ ʜʘʞʝ ʦʯʝʥʴ ʟʘʛʨʷʟʝʥʥʳʭ 

ʧʦʯʚ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʥʝʬʪʠ ʜʦ 100 ʛ/ʢʛ ʧʨʠ ʩʦʚʤʝʩʪʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩ 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ, ʩʦʜʝʨʞʘʱʠʝ ʢʫʣʴʪʫʨʳ ʙʘʢʪʝʨʠʡ Paenibacillus pabuli, 

Azotobacter vinelandii, Lactobacillus casei, Clostridium limosum, Cronobacter sakazakii, 

Rhodotorulla mucilaginosa, Cryptococcus albidus, ʜʨʦʞʞʝʡ Saccharomyces, Candida lipolitica, 

Candida norvegensis, Candida guilliermondii, ʛʨʠʙʦʚ Aspergillus ʠ Penicillium, Actinomycetales. 

(ʂʆɽ)=2Ĭ10
11
 ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ 1 ʤʣ).  

ɺ ʧʨʦʮʝʩʩʝ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʧʦʯʚ, ʟʘʛʨʷʟʥʝʥʥʳʭ ʤʘʟʫʪʦʤ 60ï100 ʛ/ʢʛ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʙʠʦʧʨʝʧʘʨʘʪʦʚ çɹʘʡʢʘʣè, çʊʘʤʠʨè, çɺʦʩʪʦʢè ʚʳʩʦʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 86% ʦʪʤʝʯʝʥʘ ʧʨʠ 

ʩʦʚʤʝʩʪʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʝʧʘʨʘʪʘ çɹʘʡʢʘʣè ʠ E. andrei. 

ɺ ʧʨʦʮʝʩʩʝ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʧʦʯʚ, ʟʘʛʨʷʟʥʝʥʥʳʭ ʥʝʬʪʴʶ 100 ʛ/ʢʛ, ʭʦʨʦʰʦ ʟʘʨʝʢʦʤʝʥʜʦʚʘʣ 

ʩʝʙʷ ʧʨʝʧʘʨʘʪ çʊʘʤʠʨè ʩʦʚʤʝʩʪʥʦ ʩ E. andrei ð ɻʬʬʝʢʪʠʚʥʦʩʪʴ 80ï82% 

ʇʨʝʧʘʨʘʪ çɺʦʩʪʦʢè ʠʤʝʣ ʥʠʟʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʩʦ ʚʩʝʤʠ ʚʠʜʘʤʠ 

ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ. 
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ɸʥʥʦʪʘʮʠʷ. ʈʘʟʨʘʙʦʪʘʥʘ ʪʝʭʥʦʣʦʛʠʷ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʧʦʯʚ, ʟʘʛʨʷʟʥʝʥʥʳʭ ʤʘʟʫʪʦʤ ʚ 

ʢʦʥʮʝʥʪʨʘʮʠʠ 150 ʛ/ʢʛ ʧʦʯʚʳ ʚ ʪʝʯʝʥʠʝ ʦʜʥʦʛʦ ʛʦʜʘ ʚ ʫʩʣʦʚʠʷʭ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʠ ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ. ɺʚʝʜʝʥʠʝ 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʧʦʚʳʩʠʣʦ ʚʳʞʠʚʘʝʤʦʩʪʴ ʠ ʨʝʧʨʦʜʫʢʪʠʚʥʳʡ ʧʦʪʝʥʮʠʘʣ 

ʯʝʨʚʝʡ ʚ ʥʝʬʪʝʟʘʛʨʷʟʥʝʥʥʳʭ ʧʦʯʚʘʭ ʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʩʥʠʞʝʥʠʶ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʤʘʟʫʪʘ. ʇʨʝʜʣʦʞʝʥʘ ʤʝʪʦʜʠʢʘ ʨʝʢʫʣʴʪʠʚʘʮʠʠ 

ʥʝʬʪʝʟʘʛʨʷʟʥʝʥʥʳʭ ʧʦʯʚ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʤʘʟʫʪʘ ʜʦ 150 ʛ/ʢʛ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ 

(ʤʦʣʦʯʥʦʢʠʩʣʳʝ, ʘʟʦʪʦʬʠʢʩʠʨʫʶʱʠʝ, ʬʦʪʦʩʠʥʪʝʟʠʨʫʶʱʠʝ ʙʘʢʪʝʨʠʠ) ʠ ʜʦʞʜʝʚʳʤʠ ʯʝʨʚʷʤʠ 

Dendrobaena veneta. ʉʧʦʩʦʙ ʦʯʠʩʪʢʠ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʩʫʙʩʪʨʘʪʦʚ, 

ʟʘʛʨʷʟʥʝʥʥʳʭ ʤʘʟʫʪʦʤ ʠ ʜʨʫʛʠʤʠ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ, ʟʘʢʣʶʯʘʣʩʷ ʚ ʪʦʤ, ʯʪʦ ʩʫʙʩʪʨʘʪ 

ʦʙʨʘʙʘʪʳʚʘʣʠ ʙʠʦʧʨʝʧʘʨʘʪʘʤʠ, ʧʨʦʚʦʜʠʣʠ ʦʪʚʘʣʴʥʫʶ ʦʙʨʘʙʦʪʢʫ ʧʦʯʚʳ ʠ ʧʘʨʦʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 

ʦʜʥʦʛʦ ʤʝʩʷʮʘ, ʟʘʪʝʤ ʚʥʦʩʠʣʠ ʜʦʞʜʝʚʳʝ ʯʝʨʚʠ ʚ ʢʦʣʠʯʝʩʪʚʝ 1000 ʰʪ./ʤ
2
, ʚ ʢʘʯʝʩʪʚʝ 

ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʥʘʚʦʟ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʚ ʜʦʟʝ 1 ʪ/ʛʘ ʟʘʛʨʷʟʥʝʥʥʦʛʦ 

ʧʦʣʠʛʦʥʘ.  

 

Abstract. The technology of soil remediation contaminated with fuel oil at a concentration of 

150 g/kg of soil for one year in Western Siberia using microbiological preparations and earthworms 

was developed. Earthworms have great potential for removing hydrocarbons from the soil, even at 

high concentrations up to 100 g/kg. Method of remediation of oilïcontaminated soils with fuel oil 

content up to 150 g/kg by microorganisms (lactic acid, nitrogenïfixing, photosynthetic bacteria) and 

earthworms Dendrobaena veneta. A method for cleaning and restoring the environmental functions 

of substrates contaminated with fuel oil and other petroleum products, was that the substrate was 

treated with biologics, carried out dump soil treatment and steamed for one month, then introduced 
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earthworms in an amount of 1000 PCs./m
2
, as a nutrient medium used cattle manure (cattle) in 

a dose of 1 t/ha of contaminated landfill.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʢʫʣʴʪʠʚʘʮʠʷ, ʜʦʞʜʝʚʳʝ ʯʝʨʚʠ, ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ. 

 

Keywords: reclamation, earthworms, microorganisms. 

 

ɺʚʝʜʝʥʠʝ 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʜʦʞʜʝʚʳʝ ʯʝʨʚʠ ʤʦʛʫʪ ʫʩʢʦʨʷʪʴ ʧʨʦʮʝʩʩ ʫʜʘʣʝʥʠʷ ʟʘʛʨʷʟʥʷʶʱʠʭ 

ʚʝʱʝʩʪʚ ʠʟ ʧʦʯʚʳ. ɼʦʞʜʝʚʳʝ ʯʝʨʚʠ ʠʟʤʝʥʷʶʪ ʬʠʟʠʯʝʩʢʠʝ ʠ ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚʳ, 

ʩʤʝʰʠʚʘʷ ʝʝ ʩ ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʧʦʩʨʝʜʩʪʚʦʤ ʨʦʶʱʝʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ, ʪʝʤ ʩʘʤʳʤ 

ʫʣʫʯʰʘʶʪ ʘʵʨʘʮʠʶ ʠ ʜʝʣʘʶʪ ʟʘʛʨʷʟʥʷʶʱʠʝ ʚʝʱʝʩʪʚʘ ʜʦʩʪʫʧʥʳʤʠ ʜʣʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ [1]. 

ʇʨʠʩʫʪʩʪʚʠʝ ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ ʚ ʧʦʯʚʘʭ, ʟʘʛʨʷʟʥʝʥʥʳʭ ʨʘʟʣʠʯʥʳʤʠ ʦʨʛʘʥʠʯʝʩʢʠʤʠ 

ʩʦʝʜʠʥʝʥʠʷʤʠ, ʧʦʜʪʚʝʨʞʜʘʝʪ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʯʝʨʚʠ ʤʦʛʫʪ ʚʳʞʠʚʘʪʴ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʧʝʩʪʠʮʠʜʦʚ, 

ʛʝʨʙʠʮʠʜʦʚ, ʧʦʣʠʮʠʢʣʠʯʝʩʢʠʭ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ (ʇɸʋ), ʧʦʣʠʭʣʦʨʠʨʦʚʘʥʥʳʭ 

ʙʠʬʝʥʠʣʦʚ (ʇʍɹ), ʠ ʥʝʬʪʠ, ʧʨʠ ʥʝʚʳʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ [2] 

ʈʝʤʝʜʠʘʮʠʷ ʧʦʯʚ, ʟʘʛʨʷʟʥʝʥʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʘʤʠ, ʦʩʥʦʚʘʥʘ ʥʘ ʭʠʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ 

ʠʣʠ ʬʠʟʠʯʝʩʢʦʤ ʫʜʘʣʝʥʠʠ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʥʦ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚʩʝ ʯʘʱʝ 

ʠʩʧʦʣʴʟʫʶʪ ʙʠʦʩʪʠʤʫʣʷʮʠʶ, ʙʠʦʘʫʛʤʝʥʪʘʮʠʶ ʠʣʠ ʬʠʪʦʨʝʤʝʜʠʘʮʠʶ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ 

ʦʢʘʟʳʚʘʶʪ ʤʝʥʴʰʝʝ ʨʘʟʨʫʰʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ [3ï4].  

ʊʝʨʤʠʥ ʚʝʨʤʠʨʝʤʠʜʠʘʮʠʷ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʯʝʨʚʝʡ ʧʨʠ ʫʜʘʣʝʥʠʠ 

ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʠʟ ʧʦʯʚʳ ʠʣʠ ʜʣʷ ʫʩʢʦʨʝʥʠʷ ʨʘʟʣʦʞʝʥʠʷ ʇɸʋ ʩʦʝʜʠʥʝʥʠʡ [5]. 

ʅʝʢʦʪʦʨʳʤʠ ʘʚʪʦʨʘʤʠ ʦʪʤʝʯʝʥʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ ʥʘ ʫʜʘʣʝʥʠʝ ʠʟ 

ʧʦʯʚʳ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʪʘʢʠʭ ʢʘʢ ʥʝʬʪʴ, ʇɸʋ, ʇʍɹ, ʧʝʩʪʠʮʠʜʳ, ʠ ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ 

[1, 6ï9]. 

ʀʪʘʢ, ʜʦʞʜʝʚʳʝ ʯʝʨʚʠ ʦʙʣʝʛʯʘʶʪ ʠ ʫʩʠʣʠʚʘʶʪ ʢʦʥʪʘʢʪ ʤʝʞʜʫ ʟʘʛʨʷʟʥʷʶʱʠʤʠ 

ʚʝʱʝʩʪʚʘʤʠ ʠ ʧʦʯʚʝʥʥʳʤʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ [10]. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ 

ʢʫʣʴʪʠʚʠʨʫʝʤʳʝ ʚʠʜʳ ʚ ʧʦʯʚʘʭ ʟʘʛʨʷʟʥʝʥʥʳʭ ʪʷʞʝʣʳʤʠ ʤʝʪʘʣʣʘʤʠ ʠ ʩʚʘʣʢʘʤʠ ʦʪʭʦʜʦʚ 

(ʟʦʣʳ, ʰʣʘʤʘ) ʠ ʷʚʣʷʶʪʩʷ Lumbricus rubellus, Dendrobena octaedra ʠ Aporrectodea caliginosa 

[11]. 

ʅʘʢʦʧʣʝʥ ʙʦʣʴʰʦʡ ʦʧʳʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ Dendrobena veneta ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ. ɺ 

ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʥʠʭ 25 ʣʝʪ, ʫʯʝʥʳʤʠ ʦʧʳʪʥʦʡ ʩʪʘʥʮʠʠ ʚ ʈʦʪʘʤʩʪʝʜʝ ʠʩʩʣʝʜʦʚʘʥʳ ʤʥʦʛʠʝ 

ʘʩʧʝʢʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ ʚ ʤʝʣʠʦʨʘʮʠʠ ʠ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʟʝʤʝʣʴ. Dendrobena 

veneta, ʪʘʢ ʞʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʨʘʟʣʦʞʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ, ʠ ʚ ʧʝʨʝʨʘʙʦʪʢʝ 

ʞʠʚʦʪʥʳʭ ʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʪʭʦʜʦʚ, ʩʪʦʯʥʳʭ ʚʦʜ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ, ʙʳʪʦʚʳʭ, ʛʦʨʦʜʩʢʠʭ 

ʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ [12].  

ɼʘʥʥʳʝ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ Dendrobena veneta ʜʣʷ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʥʝʬʪʝʟʘʛʨʷʟʥʝʥʥʳʭ 

ʧʦʯʚ ʦʪʩʫʪʩʪʚʫʶʪ ʚ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʟʘʨʫʙʝʞʥʦʡ ʣʠʪʝʨʘʪʫʨʝ. 

ɾʠʟʥʝʥʥʳʡ ʮʠʢʣ Dendrobena veneta ʧʨʦʪʝʢʘʝʪ ʧʨʠ 15 ÁC ʠ ʟʘʚʝʨʰʘʝʪʩʷ ʟʘ 100ï150 

ʜʥʝʡ, ʥʦ ʧʨʠ 25 ÁC ʩʦʟʨʝʚʘʥʠʝ ʠʜʝʪ ʙʳʩʪʨʝʝ, ʯʝʨʚʠ ʧʨʦʠʟʚʦʜʷʪ ʢʦʢʦʥʳ ʚ ʙʦʣʝʝ ʤʦʣʦʜʦʤ 

ʚʦʟʨʘʩʪʝ ʠ ʙʦʣʴʰʝ ʢʦʢʦʥʦʚ ʥʘ ʩʦʩʫʜ, ʯʝʤ ʧʨʠ 15 ÁC. ʀʥʢʫʙʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʢʦʢʦʥʦʚ ʙʳʣ 

ʢʦʨʦʯʝ ʧʨʠ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ [13]. 

ʀʤʝʶʪʩʷ ʜʘʥʥʳʝ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ Dendrobena veneta ʜʣʷ ʠʟʚʣʝʯʝʥʠʷ ʩʚʠʥʮʘ ʠʟ ʧʦʯʚʳ, 

ʩʦʜʝʨʞʘʱʝʡ ʚʳʩʦʢʫʶ ʢʦʥʮʝʥʪʨʘʮʠʶ ʩʚʠʥʮʘ ʠ ʢʘʜʤʠʷ [14].  

M. P. Marinussen ʩ ʩʦʘʚʪ. (1997) ʧʨʦʚʝʣʠ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦ ʥʘʢʦʧʣʝʥʠʶ ʠ ʚʳʚʝʜʝʥʠʶ 

ʤʝʪʘʣʣʦʚ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʯʚ ʟʘʛʨʷʟʥʝʥʥʳʭ ʪʷʞʝʣʳʤʠ 

ʤʝʪʘʣʣʘʤʠ (Cu, Pb, Zn). ʏʝʨʚʝʡ ʚʳʜʝʨʞʠʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 28ï112 ʜʥʝʡ ʚ ʧʦʯʚʝ, ʟʘʛʨʷʟʥʝʥʥʦʡ 
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ʪʷʞʝʣʳʤʠ ʤʝʪʘʣʣʘʤʠ (Cu 242 ʤʛ/ʢʛ, Pb: 109 ʤʛ/ʢʛ, Zn 72 ʤʛ/ʢʛ). ʅʘ 112-ʡ ʜʝʥʴ, ʥʘʙʣʶʜʘʣʠ 

ʥʝʦʞʠʜʘʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʚ ʪʢʘʥʠ ʯʝʨʚʝʡ ʢʦʥʮʝʥʪʨʘʮʠʠ Cu ʠ Zn [15ï16]. 

E. Erlacher, A. Loibner, R. Kendler, Kerstin E. ʩ ʩʦʘʚʪ. (2013) ʠʟʫʯʘʣʠ ʚʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ 

ʢʦʥʮʝʥʪʨʘʮʠʡ ʥʝʬʪʠ ʥʘ ʚʳʞʠʚʘʝʤʦʩʪʴ Dendrobena hortensis. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ 

ʢʦʥʮʝʥʪʨʘʮʠʠ 823 ʤʛ/ʢʛ ʩʤʝʨʪʥʦʩʪʴ Dendrobena hortensis ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʜʦ 100%. ʅʦ ʧʨʠ 

ʚʥʝʩʝʥʠʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʩʫʙʩʪʨʘʪʘ, ʩʤʝʨʪʥʦʩʪʴ ʥʝ ʧʨʝʚʳʰʘʣʘ 60% ʧʨʠ ʙʦʣʝʝ ʚʳʩʦʢʠʭ 

ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʥʝʬʪʠ ʦʪ 1059 ʜʦ 2241 ʤʛ/ʢʛ [16].  

Z. A. Hickman, B. J. Reid (2008b) ʦʪʤʝʯʘʣʠ ʩʥʠʞʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ 3-ʤʝʪʠʣʭʣʦʨʘʥʪʨʝʥʘ 

ʚ ʧʦʯʚʝ ʧʨʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ D. veneta [16].  

Dendrobaena veneta ʧʦʪʨʝʙʣʷʝʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ. A. Rorat, M. 

Kacprzak, F. Vandenbulcke, B. Plytycz (2013) ʠʟʫʯʘʣʠ ʚʳʞʠʚʘʝʤʦʩʪʴ ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ ʚ ʧʦʯʚʝ 

ʩ ʦʩʘʜʢʦʤ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ. ɹʳʣʠ ʟʘʣʦʞʝʥʳ ʚʘʨʠʘʥʪʳ 0%, 25% ʠ 50% ʠ 100% 

ʦʩʘʜʢʘ ʩʪʦʯʥʳʭ ʚʦʜ. ɺ ʚʘʨʠʘʥʪʝ 0% ʦʙʥʘʨʫʞʝʥʳ 3 ʶʚʝʥʠʣʴʥʳʝ ʦʩʦʙʠ ʠ 2 ʢʦʢʦʥʘ, ʚ ʚʘʨʠʘʥʪʝ 

50% ð 2 ʢʦʢʦʥʘ, ʚ ʚʘʨʠʘʥʪʝ 25% ð 44 ʢʦʢʦʥʘ ʠ 41 ʶʚʝʥʠʣʴʥʳʭ ʦʩʦʙʝʡ, ʘ ʚ ʚʘʨʠʘʥʪʝ 100% 

ʆʉɺ ð ʧʦʛʠʙʣʠ ʚʩʝ ʯʝʨʚʠ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʙʠʦʤʘʩʩʘ ʯʝʨʚʝʡ ʦʪʤʝʯʝʥʘ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʆʉɺ 

25% ð 1,5 ʛ [18]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʳ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ Eisenia fetida, Dendrobaena veneta, Eisenia andrei ʜʣʷ ʙʠʦʨʝʤʝʜʠʘʮʠʠ 

ʥʝʬʪʝʟʘʛʨʷʟʥʝʥʥʳʭ ʧʦʯʚ, ʧʨʠ ʩʦʜʝʨʞʘʥʠʠ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʧʦʯʚʝ ʥʝ ʙʦʣʝʝ 4 ʛ/ʢʛ, ʷʚʣʷʝʪʩʷ 

ʵʬʬʝʢʪʠʚʥʳʤ ʧʨʠʝʤʦʤ. ʋʯʠʪʳʚʘʷ ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ, ʟʘʜʘʯʝʡ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ 

ʠʟʫʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʙʠʦʨʝʤʝʜʠʘʮʠʠ ʥʝʬʪʝʟʘʛʨʷʟʥʝʥʥʦʡ ʧʦʯʚʳ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ Eisenia Fetida, Dendrobaena veneta, Eisenia andrei ʠ ʙʠʦʧʨʝʧʘʨʘʪʦʚ çɹʘʡʢʘʣ 

ʕʄ-1è, çʊʘʤʠʨè, çɺʦʩʪʦʢè, ʟʘʛʨʷʟʥʝʥʥʦʡ ʨʘʟʣʠʯʥʳʤʠ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ ʥʝʬʪʠ (ʦʪ 50 ʛ/ʢʛ ʜʦ 

100 ʢʛ) ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 15Ñ2Á ʚ ʪʝʯʝʥʠʝ 18 ʥʝʜʝʣʴ. ɼʘʥʥʳʝ ʫʩʣʦʚʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʫʩʣʦʚʠʷʤ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ, ʢʦʪʦʨʳʡ ʩʦʩʪʘʚʣʷʝʪ 

120ï150 ʜʥʝʡ. 
 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ɼʣ ̫ʧʨʦʚʝʜʝʥʠʷ ʚʝʨʤʠʨʤʝʜʠʘʮʠʠ ʥʝʬʪʝʟʘʛʨʷʟʥʝʥʥʦʡ ʙʳʣʠ ʚʳʙʨʘʥʳ ʜʦʞʜʝʚʳʝ 

(ʥʘʚʦʟʥʳʝ) ʯʝʨʚʠ Dendrobaena veneta. ɺ ʵʢʩʧʝʨʠʤʝʥʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʪʦʣʴʢʦ ʧʦʣʦʚʦʟʨʝʣʳʝ 

ʦʩʦʙʠ. ɺʟʨʦʩʣʳʝ ʦʩʦʙʠ ʙʳʣʠ ʧʨʠʦʙʨʝʪʝʥʳ ʚ ʃʇʍ ɽʨʤʘʢ (ʈʦʩʩʠʷ, ʛ. ʉʘʨʘʪʦʚ).  

ʉʨʝʜʥʷʷ ʤʘʩʩʘ ʯʝʨʚʝʡ ʩʦʩʪʘʚʣʷʣʘ 0,41ï0,92 ʛ. ɺʟʨʦʩʣʳʝ ʦʩʦʙʠ ʙʳʣʠ ʧʨʠʦʙʨʝʪʝʥʳ ʚ 

ʃʇʍ ɽʨʤʘʢ (ʈʦʩʩʠʷ, ʛ. ʉʘʨʘʪʦʚ). 

ɺ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʤʦʣʦʯʥʦʢʠʩʣʳʭ, ʘʟʦʪʦʬʠʢʩʠʨʫʶʱʠʭ ʙʘʢʪʝʨʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʙʠʦʧʨʝʧʘʨʘʪ çɹʘʡʢʘʣïʕʤè (ʀʟʛʦʪʦʚʣʝʥ ʆʆʆ çʅʇʆ ʕʄïʎʝʥʪʨè, ʈʦʩʩʠʷè (ʅʦʤʝʨ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ 226-19.156-1), ʙʠʦʧʨʝʧʘʨʪ çʊʘʤʠʨè (ʀʟʛʦʪʦʚʣʝʥ ʆʆʆ çʅʇʆ 

ʕʄïʎʝʥʪʨè, ʈʦʩʩʠʷè (ʅʦʤʝʨ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ77.01.03.929), ʚ ʢʦʣʠʯʝʩʪʚʝ 5 ʤʣ 

ʥʘ 1 ʢʛ ʩʫʙʩʪʨʘʪʘ ʧʨʠ ʫʨʦʚʥʝ ʟʘʛʨʷʟʥʝʥʠʷ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ ʚʳʰʝ 50 ʛ/ʢʛ ʧʦʯʚʳ.  

ɹʠʦʧʨʝʧʘʨʘʪʳ ʩʦʜʝʨʞʠʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʦʙʠʪʘʶʱʠʭ ʚ ʧʦʯʚʝ: 

ʤʦʣʦʯʥʦʢʠʩʣʳʝ, ʘʟʦʪʬʠʢʩʠʨʫʶʱʠʝ, ʥʠʪʨʠʬʠʮʠʨʫʶʱʠʝ ʙʘʢʪʝʨʠʠ, ʘʢʪʠʥʦʤʠʮʝʪʳ, ʜʨʦʞʞʠ ʠ 

ʬʝʨʤʝʥʪʠʨʫʶʱʠʝ ʛʨʠʙʳ. 

ʊʝʩʪïʩʫʙʩʪʨʘʪʦʤ ʜʣʷ ʪʨʝʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʙʳʣ ʯʝʨʥʦʟʝʤ ʚʳʱʝʣʦʯʝʥʥʳʡ ʩʨʝʜʥʝʤʦʱʥʳʡ 

ʩʨʝʜʥʝʛʫʤʫʩʥʳʡ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʧʨʦʝʢʪʠʨʦʚʘʪʴ ʨʝʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʙʳʣʘ 

ʧʦʜʦʙʨʘʥʘ ʧʦʜʦʙʥʘʷ ʧʦʯʚʘ. ʇʦʯʚʘ ʙʳʣʘ ʟʘʛʨʷʟʥʝʥʘ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ ʤʘʟʫʪʦʤ (ʥʘʯʘʣʴʥʳʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ: 50 ʛ/ʢʛ, ʢʦʥʝʯʥʳʝ ð 100 ʛ/ʢʛ).  

ʉʦʩʪʘʚ ʩʫʙʩʪʨʘʪʘ: ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ð 6,5%, ʘʟʦʪ ʦʙʱʠʡ ð 0,3%, ʬʦʩʬʦʨ ʚʘʣʦʚʳʡ ð 

1980 ʤʛ/ʢʛ, ʬʦʩʬʦʨ ʧʦʜʚʠʞʥʳʡ ð 92 ʤʛ/ʢʛ, ʢʘʣʠʡ ʦʙʤʝʥʥʳʡ ð 420 ʛ/ʢʛ, ʨʅ ð 6,45. 
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ʇʝʨʝʜ ʧʨʦʚʝʜʝʥʠʝʤ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦʯʚʘ ʙʳʣʘ ʧʦʜʛʦʪʦʚʣʝʥʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ISO (ISO 

International Standard 11268-1, 1993, ISO International Standard 11268-2, 1998). ɺʩʝʛʦ ʙʳʣʦ 

ʧʦʜʛʦʪʦʚʣʝʥʦ 3 ʩʝʨʠʠ ʦʙʨʘʟʮʦʚ ʟʘʛʨʷʟʥʝʥʥʳʭ ʧʦʯʚ. 

ɺ ʦʙʨʘʟʮʘʭ ʩʝʨʠʠ 1 ð ʚ ʧʦʯʚʫ ʙʳʣʘ ʜʦʙʘʚʣʝʥ ʤʘʟʫʪ, ʚʟʷʪʳʡ ʩ ʨʘʟʣʠʚʘ ʤʘʟʫʪʘ ʚ ʧʦʩʝʣʢʝ 

ʉʪʝʧʥʦʡ (50ï100 ʛ/ʢʛ), Dendrobaena veneta ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʡ ʧʨʝʧʘʨʘʪ çɹʘʡʢʘʣ ʕʄ-1è. 

ɺ ʦʙʨʘʟʮʘʭ ʩʝʨʠʠ 2 ð ʚ ʧʦʯʚʫ ʙʳʣʘ ʜʦʙʘʚʣʝʥ ʤʘʟʫʪ 50ï100 ʛ/ʢʛ, Dendrobaena veneta ʠ 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʡ ʧʨʝʧʘʨʘʪ çʊʘʤʠʨè/ 

ɺ ʦʙʨʘʟʮʘʭ ʩʝʨʠʠ 3 ð ʚ ʧʦʯʚʫ ʙʳʣ ʜʦʙʘʚʣʝʥ ʤʘʟʫʪ (50ï100 ʛ/ʢʛ), Dendrobaena veneta ʠ 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʡ ʧʨʝʧʘʨʘʪ çɺʦʩʪʦʢè. 

ʀʥʢʫʙʠʨʦʚʘʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʦʙʨʘʟʮʦʚ ʟʘʛʨʷʟʥʝʥʥʳʭ ʧʦʯʚ ʩ ʚʚʝʜʝʥʥʳʤʠ 

ʯʝʨʚʷʤʠ ʠ ʜʦʙʘʚʣʝʥʠʝʤ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ, ʘ ʪʘʢʞʝ ʢʦʥʪʨʦʣʴʥʳʭ ʦʙʨʘʟʮʦʚ 

ʧʦʯʚʳ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʪʝʯʝʥʠʝ 5 ʤʝʩʷʮʝʚ c ʥʦʷʙʨʷ 2015 ʛ. ʧʦ ʤʘʡ 2016 ʛ. ɼʣʷ ʢʘʞʜʦʛʦ ʦʙʨʘʟʮʘ, 

ʧʦʚʪʦʨʥʦʩʪʴ ʪʨʝʭʢʨʘʪʥʘʷ.  

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʥʝʬʪʠ ʠʣʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ ʧʦʯʚʝ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ 

ʤʝʪʦʜʠʢʘ, ʧʨʝʜʣʦʞʝʥʥʘʷ ʠʥʩʪʠʪʫʪʦʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʤʝʪʨʦʣʦʛʠʠ (ʄʋʂ 4.1.1956-05). 

ɼʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʦʩʥʦʚʘʥʘ ʥʘ ʦʧʨʝʜʝʣʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʵʢʩʪʨʘʛʠʨʦʚʘʥʥʳʭ 

ʯʝʪʳʨʝʭʭʣʦʨʠʩʪʳʤ ʫʛʣʝʨʦʜʦʤ ʠʟ ʥʝʬʪʝʟʘʛʨʷʟʥʝʥʥʦʡ ʧʦʯʚʳ. 
 

ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ 

ɺ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʦʙʱʘʷ ʯʠʩʣʝʥʥʦʩʪʴ D. veneta ʫʚʝʣʠʯʠʣʘʩʴ ʚ 2,3 ʨʘʟʘ, ʘ ʧʨʠ 

ʚʥʝʩʝʥʠʠ ʙʠʦʧʨʝʧʘʨʘʪʘ çɹʘʡʢʘʣïʕʤ-1è ʚ 3,2 ʨʘʟ. ɺ ʚʘʨʠʘʥʪʝ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʤʘʟʫʪʘ 50 ʛ/ʢʛ 

ʙʝʟ ʙʠʦʧʨʝʧʘʨʘʪʘ ʚʳʞʠʚʘʝʤʦʩʪʴ ʯʝʨʚʝʡ ʙʳʣʘ 50%, ʘ ʩ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤ ʧʨʝʧʘʨʘʪʦʤ ð 

100%, ʠ ʦʙʱʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʫʚʝʣʠʯʠʣʘʩʴ ʚ 3,0 ʨʘʟʘ. 

ʇʨʠ ʚʥʝʩʝʥʠʠ ʚ ʧʦʯʚʫ 100 ʛ/ʢʛ ʤʘʟʫʪʘ ʠ ʙʠʦʧʨʝʧʘʨʘʪʘ çɹʘʡʢʘʣïʕʤ-1è, ʦʙʱʘʷ 

ʯʠʩʣʝʥʥʦʩʪʴ ʫʚʝʣʠʯʠʣʘʩʴ ʚ 1,8 ʨʘʟʘ, ʜʦʩʪʠʛʣʘ 18 ʵʢʟ./ʩʦʩʫʜ. ʇʨʠ ʚʥʝʩʝʥʠʠ ʙʠʦʧʨʝʧʘʨʘʪʘ 

çʊʘʤʠʨè ʦʙʱʘʷ ʯʠʩʣʝʥʥʦʩʪʴ D. veneta ʫʚʝʣʠʯʠʣʘʩʴ ʚ 2,7 ʨʘʟ.  

ɺ ʚʘʨʠʘʥʪʝ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʤʘʟʫʪʘ 50 ʛ/ʢʛ ʙʝʟ ʙʠʦʧʨʝʧʘʨʘʪʘ ʚʳʞʠʚʘʝʤʦʩʪʴ ʯʝʨʚʝʡ 

ʙʳʣʘ 50%, ʘ ʩ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤ ʧʨʝʧʘʨʘʪʦʤ ð 100%, ʠ ʦʙʱʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʫʚʝʣʠʯʠʣʘʩʴ 

ʚ 2,7 ʨʘʟʘ.  

ʇʨʠ ʚʥʝʩʝʥʠʠ ʚ ʧʦʯʚʫ 100 ʛ/ʢʛ ʤʘʟʫʪʘ ʠ ʙʠʦʧʨʝʧʘʨʘʪʘ çʊʘʤʠʨè ʦʙʱʘʷ ʯʠʩʣʝʥʥʦʩʪʴ 

ʫʚʝʣʠʯʠʣʘʩʴ ʚ 1,2 ʨʘʟʘ, ʜʦʩʪʠʛʣʘ 12 ʵʢʟ./ʩʦʩʫʜ. ʇʨʠ ʚʥʝʩʝʥʠʠ ʙʠʦʧʨʝʧʘʨʘʪʘ çɺʦʩʪʦʢè ʦʙʱʘʷ 

ʯʠʩʣʝʥʥʦʩʪʴ D. veneta ʫʚʝʣʠʯʠʣʘʩʴ ʚ 2 ʨʘʟ.  

ɺ ʚʘʨʠʘʥʪʝ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʤʘʟʫʪʘ 50 ʛ/ʢʛ ʙʝʟ ʙʠʦʧʨʝʧʘʨʘʪʘ ʚʳʞʠʚʘʝʤʦʩʪʴ ʯʝʨʚʝʡ 

ʙʳʣʘ 50%, ʘ ʩ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤ ʧʨʝʧʘʨʘʪʦʤ ð 100%, ʠ ʦʙʱʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʫʚʝʣʠʯʠʣʘʩʴ 

ʚ 1,5 ʨʘʟʘ. ʇʨʠ ʚʥʝʩʝʥʠʠ ʚ ʧʦʯʚʫ 100 ʛ/ʢʛ ʤʘʟʫʪʘ ʠ ʙʠʦʧʨʝʧʘʨʘʪʘ çɺʦʩʪʦʢè ʦʙʱʘʷ 

ʯʠʩʣʝʥʥʦʩʪʴ ʫʚʝʣʠʯʠʣʘʩʴ ʚ 3,3 ʨʘʟʘ, ʜʦʩʪʠʛʣʘ 33 ɻʢʟ./ʩʦʩʫʜ (ʊʘʙʣʠʮʘ 1). 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʩʢʦʨʦʩʪʴ ʨʘʟʨʫʰʝʥʠʷ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʤʘʟʫʪʘ ʟʘʚʠʩʠʪ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʚ ʧʦʯʚʝ ʠ ʧʨʠʩʫʪʩʪʚʠʷ ʚ ʧʦʯʚʝ ʙʠʦʧʨʝʧʘʨʘʪʘ çɹʘʡʢʘʣïʕʤè, çʊʘʤʠʨè, çɺʦʩʪʦʢè. ʇʨʠ 

ʚʥʝʩʝʥʠʠ ʚ ʧʦʯʚʫ ʤʘʟʫʪʘ ʚ ʢʦʣʠʯʝʩʪʚʝ 60 ʛ/ʢʛ ʧʦʯʚʳ ʧʨʦʮʝʩʩ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʧʦʯʚʳ ʟʘʥʠʤʘʣ 5 

ʤʝʩʷʮʝʚ, ʚ ʭʦʜʝ, ʢʦʪʦʨʦʛʦ ʢʦʥʮʝʥʪʨʘʮʠʷ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʩʥʠʞʘʣʘʩʴ ʥʘ 70ï80%. ɺʥʝʩʝʥʠʝ 

ʙʠʦʧʨʝʧʘʨʘʪʘ çɹʘʡʢʘʣè, çʊʘʤʠʨè, çɺʦʩʪʦʢè ʦʢʘʟʳʚʘʣʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʮʝʩʩ 

ʨʘʟʨʫʰʝʥʠʷ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʥʝʬʪʠ (ʊʘʙʣʠʮʘ 2). 

ɺ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ, ʧʨʠ ʚʥʝʩʝʥʠʠ ʤʘʟʫʪʘ ʚ ʧʦʯʚʫ ʚ ʢʦʣʠʯʝʩʪʚʝ 60 ʛ/ʢʛ 

ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʩʥʠʞʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʧʦʯʚʝ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ.  

ɺ ʪʝʯʝʥʠʝ ʧʷʪʠ ʤʝʩʷʮʝʚ ʩʦʜʝʨʞʘʥʠʝ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ ʧʦʯʚʝ ʩʥʠʟʠʣʘʩʴ ʜʦ 57 ʛ/ʢʛ 

(ʵʬʬʝʢʪʠʚʥʦʩʪʴ 4%). ʇʨʠ ʚʚʝʜʝʥʠʠ ʚ ʧʦʯʚʫ ʙʠʦʧʨʝʧʘʨʘʪʘ çɹʘʡʢʘʣïʕʤè ʠ ʯʝʨʚʝʡ D. veneta, 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʤʘʟʫʪʘ ʚ ʧʦʯʚʝ ʩʥʠʟʠʣʘʩʴ ʜʦ 8,6 ʛ/ʢʛ (ʵʬʬʝʢʪʠʚʥʦʩʪʴ 84%)  
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ʊʘʙʣʠʮʘ 1. 

ɺʓɾʀɺɸɽʄʆʉʊʔ, ʆɹʑɸʗ ʏʀʉʃɽʅʅʆʉʊʔ ɼʆɾɼɽɺʓʍ ʏɽʈɺɽʁ D. VENETA 

 ʇʈʀ ʈɸɿʃʀʏʅʓʍ ʂʆʅʎɽʅʊʈɸʎʀʗʍ ʄɸɿʋʊɸ ɺ ʇʆʏɺɽ 

 

ɺʘʨʠʘʥʪ 
ʆʙʱʘʷ ʀʥʜʠʚʠʜʫʘʣʴʥʘʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʢʦʢʦʥʦʚ/ʦʩʦʙʴ 
ʏʠʩʣʝʥʥʦʩʪʴ 

ʵʢʟ/ʩʦʩʫʜ 

ʇʨʦʜʫʢʪʠʚʥʦʩʪ ɹ

ʂʦʢʦʥʦʚ/ʩʦʩʫʜ 

ʂʦʥʪʨʦʣʴ 23Ñ0,3 3 0,1 

ɹʘʡʢʘʣ 32Ñ0,4 3,5 0,3 

ʊʘʤʠʨ 27Ñ0,4 3 0,2 

ɺʦʩʪʦʢ 21Ñ0,3 2,5 0,5 

ʄʘʟʫʪ 60 ʛ/ʢʛ + ɹʘʡʢʘʣ 30Ñ0,3 2 0,1 

ʄʘʟʫʪ 100 ʛ/ʢʛ + ɹʘʡʢʘʣ 18Ñ0,2 5 0,5 

ʄʘʟʫʪ 60 ʛ/ʢʛ + ʊʘʤʠʨ 27Ñ0,3 3 0,3 

ʄʘʟʫʪ 100 ʛ/ʢʛ + ʊʘʤʠʨ 20Ñ0,3 4 0,4 

ʄʘʟʫʪ 60 ʛ/ʢʛ + ɺʦʩʪʦʢ 2,3 0,3 0 

ʄʘʟʫʪ 100 ʛ/ʢʛ + ɺʦʩʪʦʢ 4 0,5 0 
 

ʇʨʠ ʚʚʝʜʝʥʠʠ ʚ ʧʦʯʚʫ ʙʠʦʧʨʝʧʘʨʘʪʘ çʊʘʤʠʨè ʠ ʯʝʨʚʝʡ D. veneta, ʢʦʥʮʝʥʪʨʘʮʠʷ ʤʘʟʫʪʘ ʚ 

ʧʦʯʚʝ ʩʥʠʟʠʣʘʩʴ ʜʦ 14 ʛ/ʢʛ (ʵʬʬʝʢʪʠʚʥʦʩʪʴ 75%).  

ʇʨʠ ʚʚʝʜʝʥʠʠ ʚ ʧʦʯʚʫ ʙʠʦʧʨʝʧʘʨʘʪʘ çɺʦʩʪʦʢè ʠ ʯʝʨʚʝʡ D. veneta ʢʦʥʮʝʥʪʨʘʮʠʷ ʤʘʟʫʪʘ ʚ 

ʧʦʯʚʝ ʩʥʠʟʠʣʘʩʴ ʜʦ 14 ʛ/ʢʛ (ʵʬʬʝʢʪʠʚʥʦʩʪʴ 75%) (ʊʘʙʣʠʮʘ 2). 

ʇʨʠ ʚʥʝʩʝʥʠʠ ʚ ʧʦʯʚʫ ʤʘʟʫʪʘ ʚ ʢʦʣʠʯʝʩʪʚʝ 100 ʛ/ʢʛ ʧʦʯʚʳ ʧʨʦʮʝʩʩ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʧʦʯʚʳ 

ʟʘʥʠʤʘʣ 5 ʤʝʩʷʮʝʚ, ʚ ʭʦʜʝ, ʢʦʪʦʨʦʛʦ ʢʦʥʮʝʥʪʨʘʮʠʷ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʩʥʠʞʘʣʘʩʴ ʥʘ 70ï80% ʚ 

ʧʨʠʩʫʪʩʪʚʠʝ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ. ɺʥʝʩʝʥʠʝ ʙʠʦʧʨʝʧʘʨʘʪʘ çɹʘʡʢʘʣè, çʊʘʤʠʨè, 

çɺʦʩʪʦʢè ʦʢʘʟʳʚʘʣʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʮʝʩʩ ʨʘʟʨʫʰʝʥʠʷ ʫʛʣʝʚʦʜʦʨʦʜʦʚ 

(ʊʘʙʣʠʮʘ 2).  

ʊʘʙʣʠʮʘ 2. 

ʕʌʌɽʂʊʀɺʅʆʉʊʔ ʋɼɸʃɽʅʀʗ ʄɸɿʋʊɸ (ʢʦʥʮʝʥʪʨʘʮʠʷ 60ï100 ʛ/ʢʛ ʧʦʯʚʳ) 

ʇʈʀ ʂʆʄʇʃɽʂʉʅʆʄ ʇʈʀʄɽʅɽʅʀʀ ɺɽʄʀʂʋʃʔʊʋʈʓ  

ʀ ɹʀʆʇʈɽʇɸʈɸʊʆɺ çɹɸʁʂɸʃè, çɺʆʉʊʆʂè, çʊɸʄʀʈè 
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ʜʝʢʘʙʨʴ 60 60 60 60 100 100 100 100 

ʷʥʚʘʨʴ 36 40 43 60 74 81 90 100 

ʬʝʚʨʘʣʴ 20,01 36,14 29,09 59 65 68 73,61 100 

ʤʘʨʪ 14,91 21,22 23,07 58 46,44 31,81 37,86 98 

ʘʧʨʝʣʴ 8,59 14,04 12,31 56,9 18,67 19,45 17,86 96 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ, % 84 75 78 6 80 80 80 4 
 

ɺ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ, ʧʨʠ ʚʥʝʩʝʥʠʠ ʤʘʟʫʪʘ ʚ ʧʦʯʚʫ ʚ ʢʦʣʠʯʝʩʪʚʝ 100 ʛ/ʢʛ 

ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʩʥʠʞʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʧʦʯʚʝ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ. ɺ ʪʝʯʝʥʠʝ 

ʧʷʪʠ ʤʝʩʷʮʝʚ ʩʦʜʝʨʞʘʥʠʝ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ ʧʦʯʚʝ ʩʥʠʟʠʣʘʩʴ ʜʦ 96 ʛ/ʢʛ (ʵʬʬʝʢʪʠʚʥʦʩʪʴ 4%). 

ʇʨʠ ʚʚʝʜʝʥʠʠ ʚ ʧʦʯʚʫ ʙʠʦʧʨʝʧʘʨʘʪʘ çɹʘʡʢʘʣïʕʤè ʠ ʯʝʨʚʝʡ D. veneta ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʤʘʟʫʪʘ ʚ ʧʦʯʚʝ ʩʥʠʟʠʣʘʩʴ ʜʦ 18,6 ʛ/ʢʛ (ʵʬʬʝʢʪʠʚʥʦʩʪʴ 80%).  
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ʇʨʠ ʚʚʝʜʝʥʠʠ ʚ ʧʦʯʚʫ ʙʠʦʧʨʝʧʘʨʘʪʘ çʊʘʤʠʨè ʠ D. veneta ʢʦʥʮʝʥʪʨʘʮʠʷ ʤʘʟʫʪʘ ʚ ʧʦʯʚʝ 

ʩʥʠʟʠʣʘʩʴ ʜʦ 18 ʛ/ʢʛ (ʵʬʬʝʢʪʠʚʥʦʩʪʴ 80%). ʇʨʠ ʚʚʝʜʝʥʠʠ ʚ ʧʦʯʚʫ ʙʠʦʧʨʝʧʘʨʘʪʘ çɺʦʩʪʦʢè ʠ 

D. veneta ʢʦʥʮʝʥʪʨʘʮʠʷ ʤʘʟʫʪʘ ʚ ʧʦʯʚʝ ʩʥʠʟʠʣʘʩʴ ʜʦ 19,5 ʛ/ʢʛ (ʵʬʬʝʢʪʠʚʥʦʩʪʴ 80%) 

(ʊʘʙʣʠʮʘ 2). 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʇʨʝʜʣʦʞʝʥʘ ʤʝʪʦʜʠʢʘ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʥʝʬʪʝʟʘʛʨʷʟʥʝʥʥʳʭ ʧʦʯʚ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʤʘʟʫʪʘ ʜʦ 

100 ʛ/ʢʛ ʤʦʣʦʯʥʦʢʠʩʣʳʤʠ, ʘʟʦʪʦʬʠʢʩʠʨʫʶʱʠʤʠ, ʬʦʪʦʩʠʥʪʝʟʠʨʫʶʱʠʤʠ ʙʘʢʪʝʨʠʷʤʠ ʠ 

ʜʦʞʜʝʚʳʤʠ ʯʝʨʚʷʤʠ. ʉʧʦʩʦʙ ʦʯʠʩʪʢʠ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʩʫʙʩʪʨʘʪʦʚ, 

ʟʘʛʨʷʟʥʝʥʥʳʭ ʥʝʬʪʴʶ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ, ʟʘʢʣʶʯʘʣʩʷ ʚ ʦʙʨʘʙʦʪʢʝ ʩʫʙʩʪʨʘʪʘ ʙʠʦʧʨʝʧʘʨʘʪʦʤ, 

ʟʘʪʝʤ ʦʪʚʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ ʧʦʣʠʛʦʥʘ, ʧʘʨʦʚʘʥʠʝ ʚ ʪʝʯʝʥʠʝ ʦʜʥʦʛʦ ʤʝʩʷʮʘ. ʇʦʩʣʝ ʯʝʛʦ 

ʧʦʯʚʫ ʟʘʩʝʣʷʶʪ ʜʦʞʜʝʚʳʤʠ ʯʝʨʚʷʤʠ ʚ ʢʦʣʠʯʝʩʪʚʝ 1000 ʰʪ./ʤ
2
, ʚ ʢʘʯʝʩʪʚʝ ʧʠʪʘʪʝʣʴʥʦʛʦ 

ʩʫʙʩʪʨʘʪʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʥʘʚʦʟ ʂʈʉ ʚ ʜʦʟʝ 1 ʪ/ʛʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʧʨʦʚʦʜʠʤʦʛʦ ʚ 

ʪʝʯʝʥʠʝ 5 ʤʝʩʷʮʝʚ, ʫʩʪʘʥʦʚʣʝʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ (ʥʘ 95ï97%) ʩʥʠʞʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʧʦʯʚʝ, ʩʦʜʝʨʞʘʱʝʡ ʯʝʨʚʝʡ ʠ ʙʠʦʧʨʝʧʘʨʘʪ ɹʘʡʢʘʣïʕʤ-1. 

ɺ ʧʨʦʮʝʩʩʝ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʧʦʯʚ, ʟʘʛʨʷʟʥʝʥʥʳʭ ʤʘʟʫʪʦʤ 60ï100 ʛ/ʢʛ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʙʠʦʧʨʝʧʘʨʘʪʦʚ çɹʘʡʢʘʣè, çʊʘʤʠʨè, çɺʦʩʪʦʢè ʚʳʩʦʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 84% ʦʪʤʝʯʝʥʘ ʧʨʠ 

ʩʦʚʤʝʩʪʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʝʧʘʨʘʪʘ çɹʘʡʢʘʣè ʠ D. veneta. 

ɺ ʧʨʦʮʝʩʩʝ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʧʦʯʚ, ʟʘʛʨʷʟʥʝʥʥʳʭ ʥʝʬʪʴʶ 100 ʛ/ʢʛ ʭʦʨʦʰʦ ʟʘʨʝʢʦʤʝʥʜʦʚʘʣ 

ʩʝʙʷ ʧʨʝʧʘʨʘʪ çʊʘʤʠʨè ʠ çɺʦʩʪʦʢè ʩʦʚʤʝʩʪʥʦ ʩ ʜʦʞʜʝʚʳʤʠ ʯʝʨʚʷʤʠ D. veneta ð 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ 80%. 
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ɸʥʥʦʪʘʮʠʷ. ʈʘʟʨʘʙʦʪʘʥʘ ʪʝʭʥʦʣʦʛʠʷ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʧʦʯʚ, ʟʘʛʨʷʟʥʝʥʥʳʭ ʤʘʟʫʪʦʤ ʚ 

ʫʩʣʦʚʠʷʭ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʠ ʜʦʞʜʝʚʳʭ 

ʯʝʨʚʝʡ. ɼʦʞʜʝʚʳʝ ʯʝʨʚʠ ʠʤʝʶʪ ʙʦʣʴʰʦʡ ʧʦʪʝʥʮʠʘʣ ʜʣʷ ʫʜʘʣʝʥʠʷ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠʟ ʧʦʯʚʳ. 

ʈʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʷʶʪ ʦʮʝʥʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʙʠʦʨʝʤʝʜʠʘʮʠʠ ʟʘʛʨʷʟʥʝʥʥʳʭ ʧʦʯʚ. ʉʧʦʩʦʙ 

ʦʯʠʩʪʢʠ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʩʫʙʩʪʨʘʪʦʚ, ʟʘʛʨʷʟʥʝʥʥʳʭ ʤʘʟʫʪʦʤ ʠ 

ʜʨʫʛʠʤʠ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʩʫʙʩʪʨʘʪ ʦʙʨʘʙʘʪʳʚʘʣʠ ʙʠʦʧʨʝʧʘʨʘʪʘʤʠ, 

ʧʨʦʚʦʜʠʣʠ ʦʪʚʘʣʴʥʫʶ ʦʙʨʘʙʦʪʢʫ ʧʦʯʚʳ ʠ ʧʘʨʦʚʘʣʠ ʚ ʪʝʯʝʥʠʝ ʦʜʥʦʛʦ ʤʝʩʷʮʘ, ʟʘʪʝʤ ʚʥʦʩʠʣʠʩʴ 

ʜʦʞʜʝʚʳʝ ʯʝʨʚʠ. ɺ ʧʨʦʮʝʩʩʝ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʧʦʯʚ ʭʦʨʦʰʦ ʟʘʨʝʢʦʤʝʥʜʦʚʘʣ ʩʝʙʷ ʧʨʝʧʘʨʘʪ 

çʊʘʤʠʨè ʩʦʚʤʝʩʪʥʦ ʩ ʜʦʞʜʝʚʳʤʠ ʯʝʨʚʷʤʠ E. fetida ð ɻ ʬʬʝʢʪʠʚʥʦʩʪʴ 80ï82%. ʇʨʝʧʘʨʘʪ 

çɺʦʩʪʦʢè ʠʤʝʣ ʥʠʟʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʩʦ ʚʩʝʤʠ ʚʠʜʘʤʠ ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ.  

 

Abstract. A technology has been developed for the recultivation of soils contaminated with 

fuel oil in Western Siberia using microbiological preparations and earthworms. Earthworms have 

great potential for removing hydrocarbons from the soil. The results allow evaluating 

the effectiveness of bioremediation of polluted soils. The method of cleaning and restoring 

the ecological functions of substrates contaminated with fuel oil and other petroleum products was 

that the substrate was treated with biologics, spent soil treatment was carried out and steamed for 

one month, then the earthworms were applied. In the process of soil recultivation, the drug Tamir 

together with the earthworms of E. fetida proved to be well proven ð the effectiveness of 80ï82%. 

The drug Vostok had low efficiency of reclamation with all types of earthworms.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʢʫʣʴʪʠʚʘʮʠʷ, ʜʦʞʜʝʚʳʝ ʯʝʨʚʠ, ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ. 

 

Keywords: reclamation, earthworms, microorganisms. 
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ɺʚʝʜʝʥʠʝ 

ɺ ʩʚʷʟʠ ʩ ʧʦʩʪʦʷʥʥʳʤʠ ʨʘʟʣʠʚʘʤʠ, ʧʨʦʠʩʭʦʜʷʱʠʤʠ ʧʨʠ ʜʦʙʳʯʝ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ 

ʥʝʬʪʠ, ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʙʣʝʤʳ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʥʝʬʪʝʟʘʛʨʷʟʥʝʥʥʳʭ ʧʦʯʚ ʚʩʝ ʙʦʣʝʝ ʚʦʟʨʘʩʪʘʝʪ, 

ʧʦʩʢʦʣʴʢʫ ʧʨʠ ʨʘʟʣʠʚʘʭ ʥʝʬʪʠ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ ʧʦʜʘʚʣʷʝʪʩʷ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ 

ʙʠʦʪʳ, ʧʨʦʠʩʭʦʜʷʪ ʥʝʦʙʨʘʪʠʤʳʝ ʠʟʤʝʥʝʥʠʷ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʯʚʳ ʠ 

ʥʘʨʫʰʝʥʠʝ ʝʝ ʧʠʪʘʪʝʣʴʥʦʛʦ, ʚʦʜʥʦïʚʦʟʜʫʰʥʦʛʦ ʨʝʞʠʤʘ. ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦʙ 

ʦʙʱʝʤ ʢʦʣʠʯʝʩʪʚʝ ʧʦʨʳʚʦʚ ʥʝʬʪʝʧʨʦʚʦʜʦʚ ʦʧʫʙʣʠʢʦʚʘʥʘ ʚ çɻʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʜʦʢʣʘʜʘʭ ʦ 

ʩʦʩʪʦʷʥʠʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳè, ʚ 2012 ʛʦʜʫ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʩʦʩʪʘʚʠʣʦ 28 ʪʳʩ. ʉʦʛʣʘʩʥʦ 

ʠʥʬʦʨʤʘʮʠʠ Greenpeace, ʧʦʪʝʨʠ ʥʝʬʪʷʥʦʛʦ ʩʳʨʴʷ ʧʨʠ ʜʦʙʳʯʝ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʚ ʈʦʩʩʠʠ 

ʩʦʩʪʘʚʣʷʶʪ ʦʢʦʣʦ 1%, ʘ, ʥʘʧʨʠʤʝʨ, ʧʦ ʜʘʥʥʳʤ ʅʇ çʎʝʥʪʨ ʵʢʦʣʦʛʠʠ ʊʕʂè ð 3,5ï4,5%. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʨʠ ʪʝʢʫʱʝʤ ʫʨʦʚʥʝ ʜʦʙʳʯʠ ʚ 510 ʤʣʥ ʪ ʚ ʛʦʜ ʧʦʪʝʨʠ ʩʦʩʪʘʚʣʷʶʪ ʦʪ 18 ʜʦ 23 

ʤʣʥ ʪ ʝʞʝʛʦʜʥʦ, ʚ ʜʝʥʝʞʥʦʤ ʚʳʨʘʞʝʥʠʠ ð ʦʪ 14,2 ʤʣʨʜ ʜʦ 17,2 ʤʣʨʜ ʜʦʣʣ. 

(https://goo.gl/DPek7b). 

ʈʘʟʣʠʚʳ ʤʘʟʫʪʘ ʚʩʪʨʝʯʘʶʪʩʷ ʨʝʞʝ, ʯʝʤ ʨʘʟʣʠʚʳ ʥʝʬʪʠ, ʥʦ ʥʘʥʦʩʷʪ ʩʝʨʴʝʟʥʳʡ ʫʨʦʥ 

ʧʨʠʨʦʜʥʳʤ ʵʢʦʩʠʩʪʝʤʘʤ ʠ ʪʨʫʜʥʝʝ ʧʦʜʜʘʶʪʩʷ ʨʝʢʫʣʴʪʠʚʘʮʠʠ.  

ʀʟʚʝʩʪʝʥ ʧʨʠʝʤ ʪʝʭʥʠʯʝʩʢʦʡ ʨʝʢʫʣʴʪʠʚʘʮʠʠ, ʚʢʣʶʯʘʶʱʠʡ ʩʥʷʪʠʝ ʟʘʛʨʷʟʥʝʥʥʦʛʦ ʩʣʦʷ 

ʧʦʯʚʳ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ ʠ ʩʢʣʘʜʠʨʦʚʘʥʠʝ ʝʛʦ ʥʘ ʩʧʝʮʠʘʣʴʥʦ ʦʪʚʝʜʝʥʥʳʝ ʜʣʷ ʵʪʦʡ ʮʝʣʠ 

ʫʯʘʩʪʢʘ, ʪ. ʝ. ʟʘʤʝʥʘ ʧʦʯʚʳ [1]. ɹʝʟʫʩʣʦʚʥʦ, ʵʪʦʪ ʧʨʠʝʤ ʧʨʠʛʦʜʝʥ ʥʝ ʜʣʷ ʚʩʝʭ ʩʣʫʯʘʝʚ 

ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚʦʛʨʫʥʪʦʚ. ʆʥ ʤʦʞʝʪ ʙʳʪʴ ʨʝʢʦʤʝʥʜʦʚʘʥ ʪʦʣʴʢʦ ʧʨʠ ʥʝʙʦʣʴʰʠʭ ʨʘʟʣʠʚʘʭ 

ʥʝʬʪʠ ʥʘ ʦʛʨʘʥʠʯʝʥʥʳʭ ʫʯʘʩʪʢʘʭ ʠ ʧʨʠ ʧʨʦʥʠʢʥʦʚʝʥʠʠ ʥʝʬʪʠ ʥʘ ʛʣʫʙʠʥʫ ʥʝ ʙʦʣʝʝ 10 ʩʤ.  

ɹʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʤʝʪʦʜʦʤ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʥʝʬʪʝʟʘʛʨʷʟʥʝʥʳʭ ʧʦʯʚ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ 

ʙʠʦʨʝʤʝʜʠʘʮʠʠ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʩʧʦʩʦʙʥʳʭ ʫʪʠʣʠʟʠʨʦʚʘʪʴ 

ʫʛʣʝʚʦʜʦʨʦʜʳ ʚ ʧʨʦʮʝʩʩʝ ʩʚʦʝʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ [2].  

ʂʘʢ ʧʦʢʘʟʘʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʝʜʥʠʭ ʣʝʪ, ʙʦʣʝʝ ʚʳʩʦʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʙʠʦʨʝʤʝʜʠʘʮʠʠ ʧʦʯʚʳ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʘ ʧʨʠ ʚʚʝʜʝʥʠʠ ʚ ʟʘʛʨʷʟʥʝʥʥʫʶ ʧʦʯʚʫ ʜʦʞʜʝʚʳʭ 

ʯʝʨʚʝʡ, ʪ. ʝ. ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʤʝʪʦʜʘ ʚʝʨʤʠʨʝʤʝʜʠʘʮʠʠ [3]. ɼʦʞʜʝʚʳʝ ʯʝʨʚʠ 

ʫʩʢʦʨʷʶʪ ʧʨʦʮʝʩʩ ʫʜʘʣʝʥʠʷ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʠʟ ʧʦʯʚʳ ʠ ʠʟʤʝʥʷʶʪ ʬʠʟʠʯʝʩʢʠʝ ʠ 

ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚʳ, ʩʤʝʰʠʚʘʷ ʝʝ ʩ ʦʨʛʘʥʠʯʝʩʢʠʤ ʚʝʱʝʩʪʚʦʤ ʠ ʫʣʫʯʰʘʷ ʘʵʨʘʮʠʶ 

ʧʦʯʚʳ, ʯʪʦ ʜʝʣʘʶʪ ʟʘʛʨʷʟʥʷʶʱʠʝ ʚʝʱʝʩʪʚʘ ʜʦʩʪʫʧʥʳʤʠ ʜʣʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. 

ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ Lumbricus terrestris ʠ E. fetida ʚʳʞʠʚʘʶʪ ʚ ʧʦʯʚʝ, ʟʘʛʨʷʟʥʝʥʥʦʡ 

ʩʳʨʦʡ ʥʝʬʪʴʶ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 5 ʛ/ʢʛ ʚ ʪʝʯʝʥʠʝ 15 ʜʥʝʡ. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʩʦʜʝʨʞʘʥʠʷ ʩʳʨʦʡ 

ʥʝʬʪʠ ʚ ʧʦʯʚʝ ʜʦ 15 ʛ/ʢʛ, ʚʳʞʠʚʘʝʤʦʩʪʴ E. fetida ʚ ʪʝʯʝʥʠʝ 15 ʜʥʝʡ ʩʥʠʞʘʣʘʩʴ ʥʘ 40% [4]. 

ɺʠʪʬʠʣʜ ɸʩʣʫʥʜ ʩ ʩʦʘʚʪ. ʦʪʤʝʯʘʶʪ, ʯʪʦ ʧʨʠ ʩʦʜʝʨʞʘʥʠʠ ʥʝʬʪʠ ʚ ʧʦʯʚʝ, ʧʨʝʚʳʰʘʶʱʝʤ 

0,5 ʜʦ 25,0 ʛ/ʢʛ, ʩʤʝʨʪʥʦʩʪʴ ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ E. fetida ʥʝ ʧʨʝʚʳʰʘʝʪ 10%, ʦʜʥʘʢʦ ʧʨʠ ʵʪʦʤ 

ʬʠʢʩʠʨʫʝʪʩʷ ʥʘʨʫʰʝʥʠʝ ʠʭ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʬʫʥʢʮʠʠ [5].  

Eom I. C. ʠ ʩʦʘʚʪ. ʠʟʫʯʘʣʠ ʚʳʞʠʚʘʝʤʦʩʪʴ E. fetida ʧʨʠ ʚʥʝʩʝʥʠʠ ʚ ʧʦʯʚʫ ʥʝʬʪʠ ʚ 

ʢʦʣʠʯʝʩʪʚʝ 2,6ï2,8 ʛ/ʢʛ. ɺʳʞʠʚʘʝʤʦʩʪʴ ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ E. fetida ʚ ʥʝʬʪʝʟʘʛʨʷʟʥʝʥʥʦʡ ʧʦʯʚʝ 

ʩʦʩʪʘʚʣʷʣʘ 18% ʚ ʪʝʯʝʥʠʝ 28 ʜʥʝʡ ʥʘʭʦʞʜʝʥʠʷ ʚ ʧʦʯʚʝ ʠ 8% ð ʚ ʪʝʯʝʥʠʝ 56 ʜʥʝʡ [6]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʳ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ E. fetida ʜʣʷ ʙʠʦʨʝʤʝʜʠʘʮʠʠ ʥʝʬʪʝʟʘʛʨʷʟʥʝʥʥʳʭ ʧʦʯʚ ʧʨʠ ʩʦʜʝʨʞʘʥʠʠ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʧʦʯʚʝ ʥʝ ʙʦʣʝʝ 4.0 ʛ/ʢʛ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʧʨʠʝʤʦʤ. ʇʨʠ ʵʪʦʤ 

ʚʳʞʠʚʘʝʤʦʩʪʴ ʯʝʨʚʝʡ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʥʝʬʪʝʟʘʛʨʷʟʥʝʥʥʦʡ ʧʦʯʚʝ, ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʘ, ʘ 

ʩʦʜʝʨʞʘʥʠʝ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʧʦʯʚʝ, ʩʦʜʝʨʞʘʱʝʡ ʯʝʨʚʝʡ E. fetida, ʩʥʠʞʘʝʪʩʷ ʜʦ ʜʦʧʫʩʪʠʤʦʛʦ 

ʫʨʦʚʥʷ. ɺʪʦʨʳʤ ʬʘʢʪʦʨʦʤ, ʧʦʚʳʰʘʶʱʠʤ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʙʠʦʨʝʤʝʜʠʘʮʠʠ ʥʝʬʪʝʟʘʛʨʷʟʥʝʥʥʳʭ 

ʧʦʯʚ, ʷʚʣʷʝʪʩʷ ʧʨʠʩʫʪʩʪʚʠʝ ʚ ʩʦʩʪʘʚʝ ʦʯʠʱʘʝʤʦʡ ʧʦʯʚʳ ʨʘʟʣʠʯʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, 

ʧʦʚʳʰʘʶʱʠʭ ʚʳʞʠʚʘʝʤʦʩʪʴ ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ ʠ ʫʩʠʣʠʚʘʶʱʠʭ ʧʨʦʮʝʩʩ ʙʠʦʨʝʤʝʜʠʘʮʠʠ 

ʧʦʯʚʳ. 
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ʋʯʠʪʳʚʘʷ ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ, ʟʘʜʘʯʝʡ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʠʟʫʯʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʙʠʦʨʝʤʝʜʠʘʮʠʠ ʥʝʬʪʝʟʘʛʨʷʟʥʝʥʥʦʡ ʧʦʯʚʳ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʦʞʜʝʚʳʭ 

ʯʝʨʚʝʡ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʬʦʪʦʩʠʥʪʝʟʠʨʫʶʱʠʭ ʙʘʢʪʝʨʠʡ, ʜʨʦʞʞʝʡ, ʛʨʠʙʦʚ ʠ ʦʮʝʥʢʘ 

ʚʳʞʠʚʘʝʤʦʩʪʠ ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ ʚ ʧʦʯʚʝ, ʟʘʛʨʷʟʥʝʥʥʦʡ ʤʘʟʫʪʦʤ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʚʝʨʤʠʨʤʝʜʠʘʮʠʠ ʥʝʬʪʝʟʘʛʨʷʟʥʝʥʥʦʡ ʙʳʣʠ ʚʳʙʨʘʥʳ ʜʦʞʜʝʚʳʝ 

(ʥʘʚʦʟʥʳʝ) ʯʝʨʚʠ Eisenia fetida (Savigny, 1826). ɺ ʵʢʩʧʝʨʠʤʝʥʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʪʦʣʴʢʦ 

ʧʦʣʦʚʦʟʨʝʣʳʝ ʦʩʦʙʠ. ɺʟʨʦʩʣʳʝ ʦʩʦʙʠ ʙʳʣʠ ʧʨʠʦʙʨʝʪʝʥʳ ʚ ʃʇʍ ɽʨʤʘʢ (ʈʦʩʩʠʷ, ʛ. ʉʘʨʘʪʦʚ). 

ʉʨʝʜʥʷʷ ʤʘʩʩʘ ʯʝʨʚʝʡ ʩʦʩʪʘʚʣʷʣʘ 0,41ï0,92 ʛ. ɺʟʨʦʩʣʳʝ ʦʩʦʙʠ ʙʳʣʠ ʧʨʠʦʙʨʝʪʝʥʳ ʚ ʃʇʍ 

ɽʨʤʘʢ (ʈʦʩʩʠʷ, ʛ. ʉʘʨʘʪʦʚ). 

ɺ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʤʦʣʦʯʥʦʢʠʩʣʳʭ, ʘʟʦʪʦʬʠʢʩʠʨʫʶʱʠʭ ʙʘʢʪʝʨʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʙʠʦʧʨʝʧʘʨʘʪ çɹʘʡʢʘʣïʕʤè (ʀʟʛʦʪʦʚʣʝʥ ʆʆʆ çʅʇʆ ʕʄïʎʝʥʪʨè, ʈʦʩʩʠʷè (ʅʦʤʝʨ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ 226-19.156-1), ʙʠʦʧʨʝʧʘʨʪ çʊʘʤʠʨè (ʀʟʛʦʪʦʚʣʝʥ ʆʆʆ çʅʇʆ 

ʕʄïʎʝʥʪʨè, ʈʦʩʩʠʷè (ʅʦʤʝʨ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ 77.01.03.929), ʚ ʢʦʣʠʯʝʩʪʚʝ 5 ʤʣ 

ʥʘ 1 ʢʛ ʩʫʙʩʪʨʘʪʘ ʧʨʠ ʫʨʦʚʥʝ ʟʘʛʨʷʟʥʝʥʠʷ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ ʚʳʰʝ 50 ʛ/ʢʛ ʧʦʯʚʳ.  

ɹʠʦʧʨʝʧʘʨʘʪʳ ʩʦʜʝʨʞʠʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʦʙʠʪʘʶʱʠʭ ʚ ʧʦʯʚʝ: 

ʤʦʣʦʯʥʦʢʠʩʣʳʝ, ʘʟʦʪʬʠʢʩʠʨʫʶʱʠʝ, ʥʠʪʨʠʬʠʮʠʨʫʶʱʠʝ ʙʘʢʪʝʨʠʠ, ʘʢʪʠʥʦʤʠʮʝʪʳ, ʜʨʦʞʞʠ ʠ 

ʬʝʨʤʝʥʪʠʨʫʶʱʠʝ ʛʨʠʙʳ. 

ɹʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʡ ʧʨʝʧʘʨʘʪ çʊʘʤʠʨè (ʩʝʨʠʠ ʕʄ) ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʫʪʠʣʠʟʘʮʠʠ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ. ʇʨʠʤʝʥʝʥʠʝ ʝʛʦ ʰʠʨʦʢʦ, ʦʪ ʚʦʟʨʦʞʜʝʥʠʷ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ ʜʦ 

ʫʪʠʣʠʟʘʮʠʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ. ʇʨʝʧʘʨʘʪ çʊʘʤʠʨè ð ɻ ʪʦ ʞʠʚʦʝ ʩʦʦʙʱʝʩʪʚʦ 86 ʧʦʣʝʟʥʳʭ 

ʧʦʯʚʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʩ ʫʩʠʣʝʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʧʝʨʝʨʘʙʦʪʢʝ ʠ ʬʝʨʤʝʥʪʘʮʠʠ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ. 

ʇʨʝʧʘʨʘʪ çɺʦʩʪʦʢè ð ʵʪʦ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʘʷ ʢʫʣʴʪʫʨʘ ʵʬʬʝʢʪʠʚʥʳʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʩʦʜʝʨʞʘʱʘʷ ʧʦʣʝʟʥʳʝ ʤʠʢʨʦʙʳ ʚ ʫʩʪʦʡʯʠʚʦʤ ʥʝʘʢʪʠʚʥʦʤ ʩʦʩʪʦʷʥʠʠ. 

ʆʩʥʦʚʫ ʧʨʝʧʘʨʘʪʘ ʩʦʩʪʘʚʣʷʶʪ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠʝ ʠ ʤʦʣʦʯʥʦʢʠʩʣʳʝ ʙʘʢʪʝʨʠʠ, ʜʨʦʞʞʠ, 

ʘʢʪʠʥʦʤʠʮʝʪʳ ʠ ʬʝʨʤʝʥʪʥʳʝ ʛʨʠʙʢʠ. ʇʨʠʤʝʥʝʥʠʝ ʕʄïʧʨʝʧʘʨʘʪʦʚ ʧʦʟʚʦʣʷʝʪ ʨʝʰʘʪʴ 

ʧʨʦʙʣʝʤʳ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʜʨʫʛʠʭ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ 

ʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʠ ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʤʝʪʦʜʘʤʠ. 

ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʤʝʪʦʜʠʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ MALDIïTOF ʤʘʩʩïʩʧʝʢʪʨʦʤʝʪʨʠʠ.  

ʄʘʩʩïʩʧʝʢʪʨʦʤʝʪʨʠʯʝʩʢʘʷ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʥʘ ʤʘʩʩï

ʩʧʝʢʪʨʦʤʝʪʨʝ MicroFlex (Bruker, ɻʝʨʤʘʥʠʷ).  

ʂʘʞʜʳʡ ʦʙʨʘʟʝʮ ʪʝʩʪʠʨʦʚʘʣʠ ʚ 4-ʭ ʧʦʚʪʦʨʘʭ. ʉʥʷʪʠʝ ʩʧʝʢʪʨʦʚ ʧʨʦʚʦʜʠʣʦʩʴ ʚ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ. ʈʝʞʠʤ ʜʝʪʝʢʮʠʠ ʩʪʘʥʜʘʨʪʥʳʡ ð MBT_FC. ɼʠʘʧʘʟʦʥ ʩʧʝʢʪʨʘ ʦʪ 2ï

20 kDa. ʉ ʢʘʞʜʦʛʦ ʦʙʨʘʟʮʘ ʧʦʣʫʯʘʣʠ 240 ʩʧʝʢʪʨʦʚ. ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʩ 

ʧʦʤʦʱʴʶ ʙʘʟʳ ʜʘʥʥʳʭ Biotyper 3 (Bruker, ɻʝʨʤʘʥʠʷ). ʊʦʯʥʦʩʪʴ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʨʠʙʣʠʞʘʝʪʩʷ 

ʢ 100% (Kasinatan V et al., 2011). 

ʉʦʩʪʘʚ ʙʠʦʧʨʝʧʘʨʘʪʘ çɹʘʡʢʘʣïʕʤ1è: ʙʘʢʪʝʨʠʠ Paenibacillus pabuli, Azotobacter 

vinelandii, Lactobacillus casei, Clostridium limosum, Cronobacter sakazakii, Rhodotorulla 

mucilaginosa, Cryptococcus albidus, ʜʨʦʞʞʠ Saccharomyces, Candida lipolitica, Candida 

norvegensis, Candida guilliermondii, ʛʨʠʙʳ Aspergillus, Penicillium, Actinomycetales. 

(ʂʆɽ)=2Ĭ10
11
 ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ 1 ʤʣ. 

ʉʦʩʪʘʚ ʙʠʦʧʨʝʧʘʨʘʪʘ çʊʘʤʠʨè: Paenibacillus pabuli, Rhodotorulla mucilaginosa, 

Cryptococcus albidus, ʜʨʦʞʞʠ Saccharomyces, Candida lipolitica, Enterobacter cloacae, ʛʨʠʙʳ 
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Aspergillus, Penicillium, Actinomycetales. (ʂʆɽ)=2Ĭ10
11
 ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ 1 ʤʣ. (ʂʆɽ)=2Ĭ10

11
 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ 1 ʤʣ. 

ʉʦʩʪʘʚ ʙʠʦʧʨʝʧʘʨʘʪʘ çɺʦʩʪʦʢè: Mycobacterium intracelulara, Lactobacteria paracasei, 

Lactobacteria casei, Sacharomyces. (ʂʆɽ)=2Ĭ10
10 
ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ 1 ʤʣ. 

 

ʊʝʩʪïʩʫʙʩʪʨʘʪʦʤ ʜʣʷ ʪʨʝʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʙʳʣ ʯʝʨʥʦʟʝʤ ʚʳʱʝʣʦʯʝʥʥʳʡ ʩʨʝʜʥʝʤʦʱʥʳʡ 

ʩʨʝʜʥʝʛʫʤʫʩʥʳʡ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʩʧʨʦʝʢʪʠʨʦʚʘʪʴ ʨʝʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʙʳʣʘ 

ʧʦʜʦʙʨʘʥʘ ʧʦʜʦʙʥʘʷ ʧʦʯʚʘ. ʇʦʯʚʘ ʙʳʣʘ ʟʘʛʨʷʟʥʝʥʘ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ ʤʘʟʫʪʦʤ (ʥʘʯʘʣʴʥʳʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ð 50 ʛ/ʢʛ, ʢʦʥʝʯʥʳʝ ð 100 ʛ/ʢʛ).  

ʉʦʩʪʘʚ ʩʫʙʩʪʨʘʪʘ: ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ð 6,5%, ʘʟʦʪ ʦʙʱʠʡ ð 0,3%, ʬʦʩʬʦʨ ʚʘʣʦʚʳʡ ð 

1980 ʤʛ/ʢʛ, ʬʦʩʬʦʨ ʧʦʜʚʠʞʥʳʡ ð 92 ʤʛ/ʢʛ, ʢʘʣʠʡ ʦʙʤʝʥʥʳʡ ð 420 ʛ/ʢʛ, ʨʅ ð 6,45. 

ʇʦʯʚʘ ʧʦʜʛʦʪʦʚʣʝʥʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ISO. ɺʩʝʛʦ ʙʳʣʦ ʧʦʜʛʦʪʦʚʣʝʥʦ 3 ʩʝʨʠʠ ʦʙʨʘʟʮʦʚ 

ʟʘʛʨʷʟʥʝʥʥʳʭ ʧʦʯʚ. ʀʥʢʫʙʠʨʦʚʘʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʦʙʨʘʟʮʦʚ, ʘ ʪʘʢʞʝ ʢʦʥʪʨʦʣʴʥʳʭ 

ʦʙʨʘʟʮʦʚ ʧʦʯʚʳ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʪʝʯʝʥʠʝ 5 ʤʝʩʷʮʝʚ c ʥʦʷʙʨʷ 2015 ʛ. ʧʦ ʤʘʡ 2016 ʛ. ɼʣʷ 

ʢʘʞʜʦʛʦ ʦʙʨʘʟʮʘ, ʧʦʚʪʦʨʥʦʩʪʴ ʪʨʝʭʢʨʘʪʥʘʷ.  

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʥʝʬʪʠ ʠʣʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ ʧʦʯʚʝ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ 

ʤʝʪʦʜʠʢʘ, ʧʨʝʜʣʦʞʝʥʥʘʷ ʠʥʩʪʠʪʫʪʦʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʤʝʪʨʦʣʦʛʠʠ (ʄʋʂ 4.1.1956-05). 

ʉʦʜʝʨʞʘʥʠʝ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ ʧʨʦʙʝ (ʍ ʛ/ʢʛ) ʨʘʩʩʯʠʪʳʚʘʣʠ ʧʦ ʬʦʨʤʫʣʝ  

 

X=CV/mĀ1000, 

 

ʛʜʝ ʉ ð ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ ʧʨʦʙʝ, ʧʦ ʧʦʢʘʟʘʥʠʷʤ ʧʨʠʙʦʨʘ, ʤʛ/ʜʤ
3
; V ð 

ʦʙʲʝʤ ʵʣʶʘʪʘ, cʤ
3
; m ð ʥʘʚʝʩʢʘ ʧʦʯʚʳ, ʛ; h ð ʢʦɻʬʬʠʮʠʝʥʪ ʨʘʟʙʘʚʣʝʥʠʷ Ẽ=V2/V1. 

 

–  , 

 

ʛʜʝ V1 ð ʦʙʲʝʤ ʵʣʶʘʪʘ, ʩʤ
3
; V2 ð ʦʙʲʝʤ ʉʉl4, ʚʟʷʪʦʛʦ ʜʣʷ ʨʘʟʙʘʚʣʝʥʠʷ, ʩʤ

3
. 

 

ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ 

ɺ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʦʙʱʘʷ ʯʠʩʣʝʥʥʦʩʪʴ E. fetida ʫʚʝʣʠʯʠʣʘʩʴ ʚ 2 ʨʘʟʘ, ʘ ʧʨʠ 

ʚʥʝʩʝʥʠʠ ʙʠʦʧʨʝʧʘʨʘʪʘ çɹʘʡʢʘʣïʕʤ-1è ð ʚ 5 ʨʘʟ.  

ɺ ʚʘʨʠʘʥʪʝ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʤʘʟʫʪʘ 60 ʛ/ʢʛ ʙʝʟ ʙʠʦʧʨʝʧʘʨʘʪʘ ʚʳʞʠʚʘʝʤʦʩʪʴ ʯʝʨʚʝʡ 

ʙʳʣʘ 50%, ʘ ʩ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤ ʧʨʝʧʘʨʘʪʦʤ ð 100%, ʠ ʦʙʱʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʫʚʝʣʠʯʠʣʘʩʴ 

ʚ 1,5 ʨʘʟʘ.  

ʇʨʠ ʚʥʝʩʝʥʠʠ ʚ ʧʦʯʚʫ 100 ʛ/ʢʛ ʤʘʟʫʪʘ ʠ ʙʠʦʧʨʝʧʘʨʘʪʘ çɹʘʡʢʘʣïʕʤ-1è ʦʙʱʘʷ 

ʯʠʩʣʝʥʥʦʩʪʴ ʫʚʝʣʠʯʠʣʘʩʴ ʚ 2 ʨʘʟʘ, ʜʦʩʪʠʛʣʘ 22 ɻʢʟ./ʩʦʩʫʜ.  

ʇʨʠ ʚʥʝʩʝʥʠʠ ʙʠʦʧʨʝʧʘʨʘʪʘ çʊʘʤʠʨè ʦʙʱʘʷ ʯʠʩʣʝʥʥʦʩʪʴ E. fetida ʫʚʝʣʠʯʠʣʘʩʴ ʚ 3,5 

ʨʘʟ. ɺ ʚʘʨʠʘʥʪʝ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʤʘʟʫʪʘ 60 ʛ/ʢʛ ʙʝʟ ʙʠʦʧʨʝʧʘʨʘʪʘ ʚʳʞʠʚʘʝʤʦʩʪʴ ʯʝʨʚʝʡ ʙʳʣʘ 

50%, ʘ ʩ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤ ʧʨʝʧʘʨʘʪʦʤ çʊʘʤʠʨè ð 100%, ʠ ʦʙʱʘʷ ʯʠʩʣʝʥʥʦʩʪʴ 

ʫʚʝʣʠʯʠʣʘʩʴ ʚ 2,5 ʨʘʟʘ. ʇʨʠ ʚʥʝʩʝʥʠʠ ʚ ʧʦʯʚʫ 100 ʛ/ʢʛ ʤʘʟʫʪʘ ʠ ʙʠʦʧʨʝʧʘʨʘʪʘ çʊʘʤʠʨè ʦʙʱʘʷ 

ʯʠʩʣʝʥʥʦʩʪʴ ʫʚʝʣʠʯʠʣʘʩʴ ʚ 2 ʨʘʟʘ, ʜʦʩʪʠʛʣʘ 18,5 ɻʢʟ./ʩʦʩʫʜ.  

ʇʨʠ ʚʥʝʩʝʥʠʠ ʙʠʦʧʨʝʧʘʨʘʪʘ çɺʦʩʪʦʢè ʦʙʱʘʷ ʯʠʩʣʝʥʥʦʩʪʴ E. fetida ʫʚʝʣʠʯʠʣʘʩʴ ʚ 3,5 

ʨʘʟ. ɺ ʚʘʨʠʘʥʪʝ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʤʘʟʫʪʘ 60 ʛ/ʢʛ ʙʝʟ ʙʠʦʧʨʝʧʘʨʘʪʘ ʚʳʞʠʚʘʝʤʦʩʪʴ ʯʝʨʚʝʡ ʙʳʣʘ 

50%, ʘ ʩ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤ ʧʨʝʧʘʨʘʪʦʤ çɺʦʩʪʦʢè ð 100%, ʠ ʦʙʱʘʷ ʯʠʩʣʝʥʥʦʩʪʴ 

ʫʚʝʣʠʯʠʣʘʩʴ ʚ 1,6 ʨʘʟʘ. ʇʨʠ ʚʥʝʩʝʥʠʠ ʚ ʧʦʯʚʫ 100 ʛ/ʢʛ ʤʘʟʫʪʘ ʠ ʙʠʦʧʨʝʧʘʨʘʪʘ çɺʦʩʪʦʢè 

ʦʙʱʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʫʚʝʣʠʯʠʣʘʩʴ ʚ 2 ʨʘʟʘ, ʜʦʩʪʠʛʣʘ 20 ɻʢʟ./ʩʦʩʫʜ (ʊʘʙʣʠʮʘ 1). 
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ʊʘʙʣʠʮʘ 1. 

ɺʓɾʀɺɸɽʄʆʉʊʔ, ʆɹʑɸʗ ʏʀʉʃɽʅʅʆʉʊʔ ɼʆɾɼɽɺʓʍ ʏɽʈɺɽʁ E. FETIDA  

ʇʈʀ ʈɸɿʃʀʏʅʓʍ ʂʆʅʎɽʅʊʈɸʎʀʗʍ ʄɸɿʋʊɸ ɺ ʇʆʏɺɽ 

 

ɺʘʨʠʘʥʪ 
ʆʙʱʘʷ ʀʥʜʠʚʠʜʫʘʣʴʥʘʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, 

ʢʦʢʦʥʦʚ/ʦʩʦʙʴ 
ʏʠʩʣʝʥʥʦʩʪʴ, 

ʢɻʟ./ʩʦʩʫʜ 

ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ, 

ʢʦʢʦʥʦʚ/ʩʦʩʫʜ 

ʂʦʥʪʨʦʣʴ 20Ñ0,5 3 0,3 

ɹʘʡʢʘʣ 48Ñ1 4 2 

ʊʘʤʠʨ 36Ñ0,8 5 0,5 

ɺʦʩʪʦʢ 36Ñ0,8 4,3 0,3 

ʄʘʟʫʪ 60 ʛ/ʢʛ + ɹʘʡʢʘʣ 14Ñ0,2 0,6 0,1 

ʄʘʟʫʪ 100 ʛ/ʢʛ + ɹʘʡʢʘʣ 22Ñ0,4 4 0,3 

ʄʘʟʫʪ 60 ʛ/ʢʛ + ʊʘʤʠʨ 23Ñ0,4 4 0,3 

ʄʘʟʫʪ 100 ʛ/ʢʛ + ʊʘʤʠʨ 18Ñ0,2 1,5 0,1 

ʄʘʟʫʪ 60 ʛ/ʢʛ + ɺʦʩʪʦʢ 16Ñ0,2 3 0,3 

ʄʘʟʫʪ 100 ʛ/ʢʛ + ɺʦʩʪʦʢ 20Ñ0,3 5 0,8 

 

ʈʝʢʫʣʴʪʠʚʘʮʠʷ ʧʦʯʚ, ʟʘʛʨʷʟʥʝʥʥʳʭ ʤʘʟʫʪʦʤ 50ï100 ʛ/ʢʛ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʝʧʘʨʘʪʦʚ 

çɹʘʡʢʘʣè, çʊʘʤʠʨè, çɺʦʩʪʦʢè ʠ ʚʝʨʤʠʢʫʣʴʪʫʨʳ ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʤʘʟʫʪʘ ʙʳʣʘ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʝʥʘ ʚ ʦʙʨʘʟʮʘʭ ʧʦʯʚʳ, ʩʦʜʝʨʞʘʱʠʭ 

ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʙʨʘʟʮʘʤʠ ʧʦʯʚʳ ʙʝʟ ʯʝʨʚʝʡ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʩʢʦʨʦʩʪʴ 

ʨʘʟʨʫʰʝʥʠʷ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʤʘʟʫʪʘ ʟʘʚʠʩʠʪ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʧʦʯʚʝ ʠ ʧʨʠʩʫʪʩʪʚʠʷ ʚ ʧʦʯʚʝ 

ʙʠʦʧʨʝʧʘʨʘʪʘ çɹʘʡʢʘʣïʕʤè, çʊʘʤʠʨè, çɺʦʩʪʦʢè. ʇʨʠ ʚʥʝʩʝʥʠʠ ʚ ʧʦʯʚʫ ʤʘʟʫʪʘ ʚ ʢʦʣʠʯʝʩʪʚʝ 

60 ʛ/ʢʛ ʧʦʯʚʳ ʧʨʦʮʝʩʩ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʧʦʯʚʳ ʟʘʥʠʤʘʣ 5 ʤʝʩʷʮʝʚ, ʚ ʭʦʜʝ, ʢʦʪʦʨʦʛʦ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʩʥʠʞʘʣʘʩʴ ʥʘ 70ï80%. ɺʥʝʩʝʥʠʝ ʙʠʦʧʨʝʧʘʨʘʪʘ çɹʘʡʢʘʣè, 

çʊʘʤʠʨè, çɺʦʩʪʦʢè ʦʢʘʟʳʚʘʣʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʮʝʩʩ ʨʘʟʨʫʰʝʥʠʷ ʫʛʣʝʚʦʜʦʨʦʜʦʚ 

ʥʝʬʪʠ (ʊʘʙʣʠʮʘ 2). 

 

ʊʘʙʣʠʮʘ 2. 

ʕʌʌɽʂʊʀɺʅʆʉʊʔ ʋɼɸʃɽʅʀʗ ʄɸɿʋʊɸ (ʢʦʥʮʝʥʪʨʘʮʠʷ 60ï100 ʛ/ʢʛ ʧʦʯʚʳ)  

ʇʈʀ ʂʆʄʇʃɽʂʉʅʆʄ ʇʈʀʄɽʅɽʅʀʀ ɺɽʄʀʂʋʃʔʊʋʈʓ 

 ʀ ɹʀʆʇʈɽʇɸʈɸʊʆɺ çɹɸʁʂɸʃè, çɺʆʉʊʆʂè, çʊɸʄʀʈè 
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ʜʝʢʘʙʨʴ 60 60 60 60 100 100 100 100 

ʷʥʚʘʨʴ 36 40 43 60 74 81 90 100 

ʬʝʚʨʘʣʴ 25,15 38,24 25,69 59 65 68 79,14 100 

ʤʘʨʪ 16,03 36,52 18,75 58 34,09 29,78 39,07 98 

ʘʧʨʝʣʴ 9,04 17,69 8,53 56,9 13,33 22,7 19,07 96 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ, % 84 70 84 6 86 77 80 4 
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ɺ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ, ʧʨʠ ʚʥʝʩʝʥʠʠ ʤʘʟʫʪʘ ʚ ʧʦʯʚʫ ʚ ʢʦʣʠʯʝʩʪʚʝ 60 ʛ/ʢʛ 

ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʩʥʠʞʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʧʦʯʚʝ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ. ɺ ʪʝʯʝʥʠʝ 

ʧʷʪʠ ʤʝʩʷʮʝʚ ʩʦʜʝʨʞʘʥʠʝ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ ʧʦʯʚʝ ʩʥʠʟʠʣʘʩʴ ʜʦ 57 ʛ/ʢʛ (ʵʬʬʝʢʪʠʚʥʦʩʪʴ 4%).  

ʇʨʠ ʚʚʝʜʝʥʠʠ ʚ ʧʦʯʚʫ ʙʠʦʧʨʝʧʘʨʘʪʘ çɹʘʡʢʘʣïʕʤè ʠ E. fetida ʢʦʥʮʝʥʪʨʘʮʠʷ ʤʘʟʫʪʘ ʚ 

ʧʦʯʚʝ ʩʥʠʟʠʣʘʩʴ ʜʦ 9 ʛ/ʢʛ (ʵʬʬʝʢʪʠʚʥʦʩʪʴ 84%).  

ʇʨʠ ʚʚʝʜʝʥʠʠ ʚ ʧʦʯʚʫ ʙʠʦʧʨʝʧʘʨʘʪʘ çʊʘʤʠʨè ʠ E. fetida ʢʦʥʮʝʥʪʨʘʮʠʷ ʤʘʟʫʪʘ ʚ ʧʦʯʚʝ 

ʧʦʩʣʝ ʵʢʩʧʦʟʠʮʠʠ ʧʦʯʚʳ ʚ ʪʝʯʝʥʠʝ 5 ʤʝʩʷʮʝʚ ʩʥʠʟʠʣʘʩʴ ʜʦ 8,5 ʛ/ʢʛ (ʵʬʬʝʢʪʠʚʥʦʩʪʴ 84%).  

ʇʨʠ ʚʚʝʜʝʥʠʠ ʚ ʧʦʯʚʫ ʙʠʦʧʨʝʧʘʨʘʪʘ çɺʦʩʪʦʢè ʠ E. fetida ʢʦʥʮʝʥʪʨʘʮʠʷ ʤʘʟʫʪʘ ʚ ʧʦʯʚʝ 

ʧʦʩʣʝ ʵʢʩʧʦʟʠʮʠʠ ʧʦʯʚʳ ʚ ʪʝʯʝʥʠʝ 5 ʤʝʩʷʮʝʚ ʩʥʠʟʠʣʘʩʴ ʜʦ 17,6 ʛ/ʢʛ (ʵʬʬʝʢʪʠʚʥʦʩʪʴ 70%) 

(ʊʘʙʣʠʮʘ 2). 

ʇʨʠ ʚʥʝʩʝʥʠʠ ʚ ʧʦʯʚʫ ʤʘʟʫʪʘ ʚ ʢʦʣʠʯʝʩʪʚʝ 100 ʛ/ʢʛ ʧʦʯʚʳ ʧʨʦʮʝʩʩ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʧʦʯʚʳ 

ʟʘʥʠʤʘʣ 5 ʤʝʩʷʮʝʚ, ʚ ʭʦʜʝ, ʢʦʪʦʨʦʛʦ ʢʦʥʮʝʥʪʨʘʮʠʷ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʩʥʠʞʘʣʘʩʴ ʥʘ 70ï80% ʚ 

ʧʨʠʩʫʪʩʪʚʠʝ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ.  

ɺʥʝʩʝʥʠʝ ʙʠʦʧʨʝʧʘʨʘʪʘ çɹʘʡʢʘʣè, çʊʘʤʠʨè, çɺʦʩʪʦʢè ʦʢʘʟʳʚʘʣʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ 

ʥʘ ʧʨʦʮʝʩʩ ʨʘʟʨʫʰʝʥʠʷ ʫʛʣʝʚʦʜʦʨʦʜʦʚ (ʊʘʙʣʠʮʘ 2). 

ɺ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ, ʧʨʠ ʚʥʝʩʝʥʠʠ ʤʘʟʫʪʘ ʚ ʧʦʯʚʫ ʚ ʢʦʣʠʯʝʩʪʚʝ 100 ʛ/ʢʛ 

ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʩʥʠʞʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʧʦʯʚʝ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ. ɺ ʪʝʯʝʥʠʝ 

ʧʷʪʠ ʤʝʩʷʮʝʚ ʩʦʜʝʨʞʘʥʠʝ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ ʧʦʯʚʝ ʩʥʠʟʠʣʘʩʴ ʜʦ 96 ʛ/ʢʛ (ʵʬʬʝʢʪʠʚʥʦʩʪʴ 4%). 

ʇʨʠ ʚʚʝʜʝʥʠʠ ʚ ʧʦʯʚʫ ʙʠʦʧʨʝʧʘʨʘʪʘ çɹʘʡʢʘʣïʕʤè ʠ E. fetida ʢʦʥʮʝʥʪʨʘʮʠʷ ʤʘʟʫʪʘ ʚ ʧʦʯʚʝ 

ʩʥʠʟʠʣʘʩʴ ʜʦ 13 ʛ/ʢʛ (ʵʬʬʝʢʪʠʚʥʦʩʪʴ 86%). 

ʇʨʠ ʚʚʝʜʝʥʠʠ ʚ ʧʦʯʚʫ ʙʠʦʧʨʝʧʘʨʘʪʘ çʊʘʤʠʨè ʠ E. fetida ʢʦʥʮʝʥʪʨʘʮʠʷ ʤʘʟʫʪʘ ʚ ʧʦʯʚʝ 

ʧʦʩʣʝ ʚʳʜʝʨʞʢʠ ʧʦʯʚʳ ʚ ʪʝʯʝʥʠʝ 5 ʤʝʩʷʮʝʚ ʩʥʠʟʠʣʘʩʴ ʜʦ 19 ʛ/ʢʛ (ʵʬʬʝʢʪʠʚʥʦʩʪʴ 80%).  

ʇʨʠ ʚʚʝʜʝʥʠʠ ʚ ʧʦʯʚʫ ʙʠʦʧʨʝʧʘʨʘʪʘ çɺʦʩʪʦʢè ʠ E. fetida ʢʦʥʮʝʥʪʨʘʮʠʷ ʤʘʟʫʪʘ ʚ ʧʦʯʚʝ 

ʧʦʩʣʝ ʚʳʜʝʨʞʢʠ ʧʦʯʚʳ ʚ ʪʝʯʝʥʠʝ 5 ʤʝʩʷʮʝʚ ʩʥʠʟʠʣʘʩʴ ʜʦ 22 ʛ/ʢʛ (ʵʬʬʝʢʪʠʚʥʦʩʪʴ 77%) 

(ʊʘʙʣʠʮʘ 2). 

ɿʘʢʣʶʯʝʥʠʝ 

ʇʨʝʜʣʦʞʝʥʘ ʤʝʪʦʜʠʢʘ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʥʝʬʪʝʟʘʛʨʷʟʥʝʥʥʳʭ ʧʦʯʚ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʤʘʟʫʪʘ ʜʦ 

100 ʛ/ʢʛ ʤʦʣʦʯʥʦʢʠʩʣʳʤʠ, ʘʟʦʪʦʬʠʢʩʠʨʫʶʱʠʤʠ, ʬʦʪʦʩʠʥʪʝʟʠʨʫʶʱʠʤʠ ʙʘʢʪʝʨʠʷʤʠ ʠ 

ʜʦʞʜʝʚʳʤʠ ʯʝʨʚʷʤʠ. ʉʧʦʩʦʙ ʦʯʠʩʪʢʠ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʩʫʙʩʪʨʘʪʦʚ, 

ʟʘʛʨʷʟʥʝʥʥʳʭ ʥʝʬʪʴʶ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ, ʟʘʢʣʶʯʘʣʩʷ ʚ ʦʙʨʘʙʦʪʢʝ ʩʫʙʩʪʨʘʪʘ ʙʠʦʧʨʝʧʘʨʘʪʦʤ, 

ʟʘʪʝʤ ʦʪʚʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ ʧʦʣʠʛʦʥʘ, ʧʘʨʦʚʘʥʠʝ ʚ ʪʝʯʝʥʠʝ ʦʜʥʦʛʦ ʤʝʩʷʮʘ. ʇʦʩʣʝ ʯʝʛʦ 

ʧʦʯʚʫ ʟʘʩʝʣʷʶʪ ʜʦʞʜʝʚʳʤʠ ʯʝʨʚʷʤʠ ʚ ʢʦʣʠʯʝʩʪʚʝ 1000 ʰʪ./ʤ
2
, ʚ ʢʘʯʝʩʪʚʝ ʧʠʪʘʪʝʣʴʥʦʛʦ 

ʩʫʙʩʪʨʘʪʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʥʘʚʦʟ ʂʈʉ ʚ ʜʦʟʝ 1ʪ/ʛʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʧʨʦʚʦʜʠʤʦʛʦ ʚ 

ʪʝʯʝʥʠʝ 5 ʤʝʩʷʮʝʚ, ʫʩʪʘʥʦʚʣʝʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ (ʥʘ 95ï97%) ʩʥʠʞʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʧʦʯʚʝ, ʩʦʜʝʨʞʘʱʝʡ ʯʝʨʚʝʡ ʠ ʙʠʦʧʨʝʧʘʨʘʪ çɹʘʡʢʘʣïʕʤ-1è. 

ɺ ʧʨʦʮʝʩʩʝ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʧʦʯʚ, ʟʘʛʨʷʟʥʝʥʥʳʭ ʤʘʟʫʪʦʤ 60ï100 ʛ/ʢʛ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʙʠʦʧʨʝʧʘʨʘʪʦʚ çɹʘʡʢʘʣè, çʊʘʤʠʨè, çɺʦʩʪʦʢè ʚʳʩʦʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 86% ʦʪʤʝʯʝʥʘ ʧʨʠ 

ʩʦʚʤʝʩʪʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʝʧʘʨʘʪʘ çɹʘʡʢʘʣè ʠ E. fetida.  

ɺ ʧʨʦʮʝʩʩʝ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʧʦʯʚ, ʟʘʛʨʷʟʥʝʥʥʳʭ ʥʝʬʪʴʶ 100 ʛ/ʢʛ, ʭʦʨʦʰʦ ʟʘʨʝʢʦʤʝʥʜʦʚʘʣ 

ʩʝʙʷ ʧʨʝʧʘʨʘʪ çʊʘʤʠʨè ʩʦʚʤʝʩʪʥʦ ʩ ʜʦʞʜʝʚʳʤʠ ʯʝʨʚʷʤʠ E. fetida ð ɻʬʬʝʢʪʠʚʥʦʩʪʴ 80ï82%.  

ʇʨʝʧʘʨʘʪ çɺʦʩʪʦʢè ʠʤʝʣ ʥʠʟʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʩʦ ʚʩʝʤʠ ʚʠʜʘʤʠ 

ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʠʟʣʦʞʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʥʦʨʤʘʤ ʚʳʩʝʚʘ ʷʯʤʝʥʷ ʥʘ 

ʦʩʫʰʘʝʤʳʭ ʧʦʯʚʘʭ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʦʧʳʪʥʳʭ ʧʦʣʷʭ ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ ʥʘʫʯʥʦï

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʤʝʣʠʦʨʠʨʦʚʘʥʥʳʭ ʟʝʤʝʣʴ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʨʘʟʤʝʱʝʥʠʠ 

ʷʯʤʝʥʷ ʚ ʩʝʚʦʦʙʦʨʦʪʝ ʧʦʩʣʝ ʭʦʨʦʰʠʭ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʠ ʚʳʨʘʱʠʚʘʥʠʠ ʝʛʦ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠʥʪʝʥʩʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʥʠʞʝʥʠʝ ʥʦʨʤʳ ʚʳʩʝʚʘ ʷʯʤʝʥʷ ʩ 6,0 ʤʣʥ/ʛʘ 

ʚʩʭʦʞʠʭ ʟʝʨʝʥ ʜʦ 4,0 ʥʝ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ. ɸʥʘʣʠʟ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ 

ʧʦʢʘʟʘʣ, ʯʪʦ ʩʥʠʞʝʥʠʝ ʥʦʨʤʳ ʚʳʩʝʚʘ ʷʯʤʝʥʷ ʩ 6,0 ʜʦ 4,0 ʤʣʥ/ʛʘ ʚʩʭʦʞʠʭ ʟʝʨʝʥ ʧʨʠʚʦʜʠʪ ʢ 

ʫʤʝʥʴʰʝʥʠʶ ʛʫʩʪʦʪʳ ʩʪʦʷʥʠʷ ʨʘʩʪʝʥʠʡ ʥʘ 33,8% (ʩ 307 ʜʦ 244 ʰʪ/ʤ
2
) ʠ ʢʦʣʠʯʝʩʪʚʘ ʩʪʝʙʣʝʡ ʩ 

ʢʦʣʦʩʦʤ ð ʥʘ 13,8%. ʇʨʠ ʵʪʦʤ ʧʦʪʝʨʠ ʫʨʦʞʘʷ ʠʟ-ʟʘ ʩʦʢʨʘʱʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʨʘʩʪʝʥʠʡ ʠ 

ʧʨʦʜʫʢʪʠʚʥʳʭ ʨʘʩʪʝʥʠʡ ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ ʥʦʨʤʳ ʚʳʩʝʚʘ ʢʦʤʧʝʥʩʠʨʦʚʘʣʠʩʴ ʙʦʣʝʝ 

ʠʥʪʝʥʩʠʚʥʳʤ ʢʫʱʝʥʠʝʤ ʨʘʩʪʝʥʠʡ ʠ ʫʚʝʣʠʯʝʥʠʝʤ ʤʘʩʩʳ ʟʝʨʥʘ ʚ ʢʦʣʦʩʝ. ʇʨʦʜʫʢʪʠʚʥʦʝ 

ʢʫʱʝʥʠʝ ʨʘʩʪʝʥʠʡ ʷʯʤʝʥʷ ʫʚʝʣʠʯʠʣʦʩʴ ʩ 1,38 ʜʦ 1,80 (ʥʘ 30,4%), ʘ ʩʦʭʨʘʥʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʥʘ 

12,6% (ʩ 78,8 ʜʦ 91,4%). ʇʨʠ ʩʥʠʞʝʥʠʠ ʥʦʨʤʳ ʚʳʩʝʚʘ ʤʘʩʩʘ ʟʝʨʥʘ ʚ ʢʦʣʦʩʝ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 

9,5% ʟʘ ʩʯʝʪ ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʟʝʨʝʥ (ʥʘ 7,4%) ʠ ʤʘʩʩʳ 1000 ʟʝʨʝʥ ʥʘ (1,5%). ʇʨʠ 

ʫʤʝʥʴʰʝʥʠʠ ʥʦʨʤ ʚʳʩʝʚʘ ʷʯʤʝʥʷ ʩ 5,0ï6,0 ʜʦ 4,0 ʤʣʥ/ʛʘ ʚʩʭʦʞʠʭ ʟʝʨʝʥ ʨʘʩʭʦʜ ʩʝʤʷʥ ʥʘ 1 

ʪʦʥʥʫ ʚʳʨʘʱʝʥʥʦʛʦ ʟʝʨʥʘ ʩʥʠʞʘʝʪʩʷ ʥʘ 18,8ï30,3%, ʘ ʧʨʷʤʳʝ ʟʘʪʨʘʪʳ ʥʘ ʚʦʟʜʝʣʳʚʘʥʠʝ 

ʷʯʤʝʥʷ ʚ ʨʘʩʯʝʪʝ ʥʘ 1 ʛʘ ʟʘ ʩʯʝʪ ʵʢʦʥʦʤʠʠ ʩʝʤʷʥ ʩʦʢʨʘʱʘʶʪʩʷ ʥʘ 600ï1200 ʨʫʙʣʝʡ. 

 

Abstract. The article presents the results of studies on the rates of barley sowing on drained 

soils. The investigations were carried out in the experimental fields of the AllïRussian Research 
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Institute of Reclaimed Lands. It has been established that when barley is placed in a crop rotation 

after good predecessors and grown with the use of the basic elements of intensive technologies, the 

reduction of the barley sowing rates from 6.0 million/ ha of fresh grains to 4.0 6.0 million/ha does 

not lead to a decrease in yield. Analysis of the structure of the crop showed that a decrease in the 

barley seeding rate from 6.0 to 4.0 million ha of virgin grains leads to a 33.8% decrease in plant 

standstill (from 307 to 244 pieces per m
2
) and the number of stems with a spike of 13,8%. At the 

same time, due to the reduction in the number of plants and productive plants, with a decrease in the 

rate of sowing, crop losses were compensated for by more intensive plant growth and an increase in 

the mass of grain in the ear. The productive tillering of barley plants increased from 1.38 to 1.80 (by 

30.4%), and the preservation of plants by 12.6% (from 78.8 to 91.4%). With a decrease in the 

sowing rate, the grain mass in the ear increased by 9.5% due to a larger number of grains (by 7.4%) 

and a weight of 1000 grains (by 1.5%). With a decrease in barley sowing rates from 5.0ï6.0 to 4.0 

million/ha of virgin grains, the consumption of seeds per 1 ton of grown grain is reduced by 18.8ï

30.3%, and the direct costs of cultivating barley in terms of 1 ha due to the savings of seeds are 

reduced by 600ï1200 rubles. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ̫ ʯʤʝʥʴ, ʥʦʨʤʳ ʚʳʩʝʚʘ, ʫʜʦʙʨʝʥʠʷ, ʩʪʨʫʢʪʫʨʘ ʫʨʦʞʘʷ, ʫʨʦʞʘʡʥʦʩʪʴ. 

 

Keywords: barley, sowing rates, fertilizer, crop structure, yield. 

 

ʀʩʭʦʜʥʘʷ ʛʫʩʪʦʪʘ ʩʪʦʷʥʠʷ ʨʘʩʪʝʥʠʡ (ʚʩʭʦʜʦʚ) ʫ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤʠ ʠʟ 

ʚʘʞʥʝʡʰʠʭ ʬʘʢʪʦʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʧʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʝʨʥʦʚʳʭ ʘʛʨʦʬʠʪʦʮʝʥʦʟʦʚ ʠ 

ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ: ʢʫʩʪʠʩʪʦʩʪʴ, ʩʦʭʨʘʥʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʠ ʩʪʝʙʣʝʡ, 

ʢʦʣʠʯʝʩʪʚʦ ʩʪʝʙʣʝʡ ʩ ʢʦʣʦʩʦʤ, ʦʟʝʨʥʝʥʥʦʩʪʴ ʢʦʣʦʩʘ, ʤʘʩʩʫ ʪʳʩʷʯʠ ʟʝʨʝʥ ʠ ʟʝʨʥʘ ʚ ʢʦʣʦʩʝ, 

ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ, ʘ ʪʘʢʞʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʠ ʨʝʩʫʨʩʦʝʤʢʦʩʪʴ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʝʨʥʘ [1ï6]. ʆʧʪʠʤʘʣʴʥʘʷ ʛʫʩʪʦʪʘ ʚʩʭʦʜʦʚ ʨʘʩʪʝʥʠʡ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ 

ʫʩʣʦʚʠʝʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʩʦʟʜʘʥʠʝ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʵʬʬʝʢʪʠʚʥʳʭ 

ʟʝʨʥʦʚʳʭ ʘʛʨʦʬʠʪʦʮʝʥʦʟʦʚ. ʉʣʠʰʢʦʤ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʩʭʦʜʦʚ ʥʘ ʝʜʠʥʠʮʝ ʧʣʦʱʘʜʠ 

ʧʨʠʚʦʜʠʪ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʠʟʣʠʰʥʝ ʟʘʛʫʱʝʥʥʦʛʦ ʩʪʝʙʣʝʩʪʦʷ, ʢ ʧʦʣʝʛʘʥʠʶ ʧʦʩʝʚʦʚ, ʧʣʦʭʦʤʫ 

ʥʘʣʠʚʫ ʟʝʨʥʘ, ʙʦʣʴʰʠʤ ʧʦʪʝʨʷʤ ʫʨʦʞʘʷ, ʧʨʦʨʘʩʪʘʥʠʶ ʟʝʨʥʘ ʥʘ ʢʦʨʥʶ ʚʦ ʚʣʘʞʥʳʝ ʛʦʜʳ ʠ ʜʨ. 

ʇʦʣʝʛʘʥʠʝ ʧʦʩʝʚʦʚ ʤʦʞʝʪ ʩʪʘʪʴ ʧʨʠʯʠʥʦʡ ʙʦʣʝʝ ʩʠʣʴʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʙʦʣʝʟʥʝʡ ʠ 

ʩʥʠʞʝʥʠʷ ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ. ʂʨʦʤʝ ʪʦʛʦ, ʠʟʣʠʰʥʝ ʚʳʩʦʢʘʷ ʧʣʦʪʥʦʩʪʴ ʩʪʝʙʣʝʩʪʦʷ ʷʚʣʷʝʪʩʷ 

ʨʝʟʫʣʴʪʘʪʦʤ ʟʘʚʳʰʝʥʥʳʭ ʥʦʨʤ ʚʳʩʝʚʘ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʥʝʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʤ 

ʨʘʩʭʦʜʦʤ ʩʝʤʷʥ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʟʘʥʠʞʝʥʥʘʷ ʛʫʩʪʦʪʘ ʚʩʭʦʜʦʚ ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ ʥʝʜʦʙʦʨʘ 

ʫʨʦʞʘʷ ʠʟ-ʟʘ ʠʟʨʝʞʝʥʥʦʩʪʠ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʩʪʝʙʣʝʩʪʦʷ, ʧʦʚʳʰʝʥʥʦʡ ʟʘʩʦʨʝʥʥʦʩʪʠ ʧʦʩʝʚʦʚ, 

ʫʭʫʜʰʝʥʠʷ ʫʩʣʦʚʠʡ ʫʙʦʨʢʠ ʫʨʦʞʘʷ ʠ ʜʨ. 

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʝʤʦʚ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʦʪʦʨʦʛʦ ʬʦʨʤʠʨʫʝʪʩʷ ʟʘʜʘʥʥʘʷ 

ʦʧʪʠʤʘʣʴʥʘʷ ʛʫʩʪʦʪʘ ʚʩʭʦʜʦʚ ʨʘʩʪʝʥʠʡ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʘʷ ʩʪʨʫʢʪʫʨʘ 

ʘʛʨʦʬʠʪʦʮʝʥʦʟʘ, ʷʚʣʷʝʪʩʷ ʧʨʘʚʠʣʴʥʦ ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʥʦʨʤʘ ʚʳʩʝʚʘ ʩʝʤʷʥ. ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ 

ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʜʠʘʧʘʟʦʥ ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʭ ʦʧʪʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʥʦʨʤ ʚʳʩʝʚʘ ʩʝʤʷʥ ʠ 

ʠʩʭʦʜʥʦʡ ʛʫʩʪʦʪʳ ʚʩʭʦʜʦʚ ʠʟʤʝʥʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʘʢʠʭ ʬʘʢʪʦʨʦʚ ʢʘʢ ʧʣʦʜʦʨʦʜʠʝ 

ʧʦʯʚʳ, ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ, ʫʜʦʙʨʝʥʠʷ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʘʛʨʦʬʠʪʦʮʝʥʦʟʦʚ [7ï10]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ð ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʥʦʨʤʳ ʚʳʩʝʚʘ ʷʯʤʝʥʷ ʥʘ ʦʩʫʰʘʝʤʳʭ ʧʦʯʚʘʭ ʧʨʠ 

ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʝʛʦ ʚʦʟʜʝʣʳʚʘʥʠʷ. 
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ʋʩʣʦʚʠʷ, ʤʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 2-ʭ ʧʦʣʝʚʳʭ ʦʧʳʪʘʭ ʥʘ ʜʝʨʥʦʚʦïʧʦʜʟʦʣʠʩʪʳʭ 

ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʳʭ ʠ ʩʫʧʝʩʯʘʥʳʭ ʛʣʝʝʚʘʪʳʭ ʧʦʯʚʘʭ, ʦʩʫʰʝʥʥʳʭ ʟʘʢʨʳʪʳʤ ʛʦʥʯʘʨʥʳʤ 

ʜʨʝʥʘʞʝʤ, ʛʣʫʙʠʥʘ ʧʘʭʦʪʥʦʛʦ ʩʣʦʷ ð 20ï22 ʩʤ, ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ð 1,8ï2,6%, 

ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʵʣʝʤʝʥʪʘʤʠ ʧʠʪʘʥʠʷ ʩʨʝʜʥʷʷ ʠ ʧʦʚʳʰʝʥʥʘʷ, ʨʝʘʢʮʠʷ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ 

ʩʣʘʙʦʢʠʩʣʘʷ ʠ ʙʣʠʟʢʘʷ ʢ ʥʝʡʪʨʘʣʴʥʦʡ. ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʜʨʝʥʘʤʠ 15ï20 ʤ, ʛʣʫʙʠʥʘ ʠʭ 

ʟʘʣʦʞʝʥʠʷ ð 0,9ï1,2 ʤ. ʇʦʚʪʦʨʥʦʩʪʴ ʦʧʳʪʘ 3ï4-ʢʨʘʪʥʘʷ, ʫʯʝʪʥʘʷ ʧʣʦʱʘʜʴ ʜʝʣʷʥʦʢ ð 80ʤĮ. 

ɺʘʨʠʘʥʪʳ ʨʘʟʤʝʱʘʣʠʩʴ ʤʝʪʦʜʦʤ ʨʝʥʜʦʤʠʟʠʨʦʚʘʥʥʳʭ ʧʦʚʪʦʨʝʥʠʡ. ɺʦʟʜʝʣʳʚʘʣʩʷ ʩʦʨʪ ʷʯʤʝʥʷ 

ʩʦʨʪʘ ɸʙʘʚʘ. ʅʦʨʤʳ ʚʳʩʝʚʘ ʩʝʤʷʥ ʫʩʪʘʥʘʚʣʠʚʘʣʠʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʭʝʤʘʤʠ ʦʧʳʪʦʚ. ʇʨʠ 

ʥʦʨʤʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ ʚʥʦʩʠʣʠʩʴ ʥʘ ʧʣʘʥʠʨʫʝʤʳʡ 

ʫʨʦʞʘʡ ð 3,0ï3,5 ʪ ʟʝʨʥʘ ʩ 1 ʛʘ, ʧʨʠ ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ð ʥʘ 4,0ï5,0 ʪ; 

ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘʤʠ ʙʳʣʠ ʢʣʝʚʝʨ 1 ʛ.ʧ. ʠ ʢʘʨʪʦʬʝʣʴ. ʇʨʠ ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʦʩʴ ʜʨʦʙʥʦʝ ʚʥʝʩʝʥʠʝ ʘʟʦʪʘ, ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʬʫʥʛʠʮʠʜʦʚ ʠ 

ʠʥʩʝʢʪʠʮʠʜʦʚ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ʉʣʦʞʥʦʩʪʴ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʦʧʪʠʤʠʟʘʮʠʠ ʥʦʨʤ ʚʳʩʝʚʘ ʩʝʤʷʥ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʚ 

ʫʩʣʦʚʠʷʭ ʧʦʣʷ ʥʘ ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ ʚʣʠʷʥʠʝ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʬʘʢʪʦʨʦʚ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʥʝʨʝʛʫʣʠʨʫʝʤʳʭ ʠ ʧʣʦʭʦ ʧʨʦʛʥʦʟʠʨʫʝʤʳʭ, ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʶʱʠʭ ʧʨʘʚʠʣʴʥʦʩʪʴ 

ʧʨʠʥʠʤʘʝʤʳʭ ʨʝʰʝʥʠʡ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʧʦʯʚʝʥʥʦïʤʝʣʠʦʨʘʪʠʚʥʳʝ ʠ ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ, 

ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʚʣʘʛʦʡ, ʢʘʯʝʩʪʚʦ ʚʳʩʝʚʘʝʤʳʭ ʩʝʤʷʥ ʠ ʧʦʜʛʦʪʦʚʢʠ ʧʦʯʚʳ, ʩʨʦʢʠ ʠ ʩʧʦʩʦʙ 

ʧʦʩʝʚʘ, ʛʣʫʙʠʥʘ ʟʘʜʝʣʢʠ ʩʝʤʷʥ ʠ ʪ. ʜ. ɺ ʥʘʰʠʭ ʦʧʳʪʘʭ ʧʦʣʝʚʘʷ ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ ʷʯʤʝʥʷ ʧʨʠ 

ʧʦʩʝʚʝ ʜʠʩʢʦʚʦʡ ʩʝʷʣʢʦʡ ʚ ʩʨʝʜʥʝʤ ʟʘ 7 ʣʝʪ ʩʦʩʪʘʚʠʣʘ 67,0ï71,0%. ʇʦ ʦʪʜʝʣʴʥʳʤ ʦʧʳʪʘʤ ʦʥʘ 

ʢʦʣʝʙʘʣʘʩʴ ʦʪ 50% ʜʦ 92,7%. ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʚʟʘʠʤʦʩʚʷʟʠ ʧʦʣʝʚʦʡ ʚʩʭʦʞʝʩʪʠ ʩʝʤʷʥ ʩ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʠʝʤʘʤʠ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʟʝʨʥʦʚʳʝ ʢʫʣʴʪʫʨʳ ʥʘ ʦʩʫʰʘʝʤʳʭ 

ʟʝʤʣʷʭ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʛʣʫʙʠʥʝ ʟʘʜʝʣʢʠ ʩʝʤʷʥ. ɺ ʫʩʣʦʚʠʷʭ ʭʦʨʦʰʝʛʦ ʫʚʣʘʞʥʝʥʠʷ 

ʦʧʪʠʤʘʣʴʥʘʷ ʛʣʫʙʠʥʘ ʟʘʜʝʣʢʠ ʜʣʷ ʩʝʤʷʥ ʷʯʤʝʥʷ ʩʦʩʪʘʚʣʷʝʪ 2ï4 ʩʤ, ʫʚʝʣʠʯʝʥʠʝ ʠʣʠ 

ʫʤʝʥʴʰʝʥʠʝ ʛʣʫʙʠʥʳ ʟʘʜʝʣʢʠ ʩʝʤʷʥ ʩʥʠʞʘʝʪ ʠʭ ʧʦʣʝʚʫʶ ʚʩʭʦʞʝʩʪʴ. 

ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʡ ʛʫʩʪʦʪʳ ʚʩʭʦʜʦʚ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʥʦʨʤʳ 

ʚʳʩʝʚʘ ʩʝʤʷʥ ʠʤʝʶʪ ʩʧʦʩʦʙʳ ʧʦʩʝʚʘ ʠ ʪʝʭʥʦʣʦʛʠʷ ʧʦʜʛʦʪʦʚʢʠ ʧʦʯʚʳ. ʇʨʠ ʧʦʩʝʚʝ ʦʙʳʯʥʦʡ 

ʜʠʩʢʦʚʦʡ ʩʝʷʣʢʦʡ ʧʨʠʤʝʥʝʥʠʝ ʥʘ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʝ ʧʦʯʚʳ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ 

ʧʦʯʚʦʦʙʨʘʙʘʪʳʚʘʶʱʝʛʦ ʘʛʨʝʛʘʪʘ ʈɺʂ-3,6 ʫʚʝʣʠʯʠʚʘʣʦ ʧʦʣʝʚʫʶ ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ ʷʯʤʝʥʷ ʥʘ 

4,0%. ʅʘ ʣʝʛʢʠʭ ʧʦʯʚʘʭ (ʧʦ ʬʦʥʫ ʢʫʣʴʪʠʚʘʮʠʠ) ʧʦʣʝʚʘʷ ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ ʩʫʱʝʩʪʚʝʥʥʦ 

ʫʚʝʣʠʯʠʚʘʣʘʩʴ (ʥʘ 17,7%) ʧʨʠ ʧʦʩʝʚʝ ʩʝʷʣʢʦʡ ʩ ʩʦʰʥʠʢʘʤʠ ʢʘʪʢʦʚʦʛʦ ʪʠʧʘ ʟʘ ʩʯʝʪ ʙʦʣʝʝ 

ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʠ ʨʘʚʥʦʤʝʨʥʦʛʦ ʨʘʟʤʝʱʝʥʠʷ ʩʝʤʷʥ ʧʦ ʛʣʫʙʠʥʝ (ʩʨʝʜʥʷʷ ʛʣʫʙʠʥʘ ʟʘʜʝʣʢʠ 2 

ʩʤ) ʠ ʣʫʯʰʝʛʦ ʢʦʥʪʘʢʪʘ ʠʭ ʩ ʧʦʯʚʦʡ. 

ʉʠʩʪʝʤʦʡ ʟʝʤʣʝʜʝʣʠʷ ʥʘ ʤʝʣʠʦʨʠʨʦʚʘʥʥʳʭ ʟʝʤʣʷʭ [11] ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʷʯʤʝʥʷ ʧʦ 

ʥʦʨʤʘʣʴʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ ʨʝʢʦʤʝʥʜʦʚʘʣʦʩʴ ʚʳʩʝʚʘʪʴ 5,0ï6,5 ʤʣʥ/ʛʘ ʚʩʭʦʞʠʭ ʟʝʨʝʥ, ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʦʨʪʘ. ʅʘʰʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠ ʨʘʟʤʝʱʝʥʠʠ ʷʯʤʝʥʷ ʚ ʩʝʚʦʦʙʦʨʦʪʝ ʧʦ ʭʦʨʦʰʠʤ 

ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘʤ ʠ ʚʳʨʘʱʠʚʘʥʠʠ ʧʦ ʠʥʪʝʥʩʠʚʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ ʥʦʨʤʳ ʚʳʩʝʚʘ ʷʯʤʝʥʷ ʥʘ 

ʦʩʫʰʘʝʤʳʭ ʟʝʤʣʷʭ ʤʦʞʥʦ ʩʥʠʟʠʪʴ ʜʦ 4 ʤʣʥ/ʛʘ ʚʩʭʦʞʠʭ ʟʝʨʝʥ ʙʝʟ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʫʱʝʨʙʘ ʜʣʷ 

ʫʨʦʞʘʷ (ʊʘʙʣʠʮʘ 1).  

ɺ ʩʨʝʜʥʝʤ ʟʘ 7 ʣʝʪ ʫʨʦʞʘʡʥʦʩʪʴ ʷʯʤʝʥʷ ʧʨʠ ʥʦʨʤʝ ʚʳʩʝʚʘ 4,0 ʤʣʥ ʩʦʩʪʘʚʠʣʘ 4,43 ʪ 

ʟʝʨʥʘ ʩ 1 ʛʘ, ʧʨʠ 5,0ï4,47 ʠ ʧʨʠ 6,0 ʤʣʥ/ʛʘ ʚʩʭʦʞʠʭ ʟʝʨʝʥ ð 4,51 ʪ/ʛʘ, ʪ. ʝ. ʫʨʦʞʘʡʥʦʩʪʴ 

ʷʯʤʝʥʷ ʙʳʣʘ ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʦʡ, ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʚʘʨʠʘʥʪʘʤʠ ʙʳʣʠ ʥʝʩʫʱʝʩʪʚʝʥʥʳʤʠ. 
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ʇʨʠ ʥʦʨʤʘʭ ʚʳʩʝʚʘ ʩʝʤʷʥ ʤʝʥʝʝ 4,0 ʤʣʥ/ʛʘ ʚʩʭʦʞʠʭ ʟʝʨʝʥ ʫʨʦʞʘʡʥʦʩʪʴ ʷʯʤʝʥʷ 

ʜʦʩʪʦʚʝʨʥʦ ʩʥʠʞʘʣʘʩʴ, ʧʨʠ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ð ʚʝʣʠʯʠʥʘ ʫʨʦʞʘʷ ʦʪ ʥʦʨʤ ʚʳʩʝʚʘ ʧʨʘʢʪʠʯʝʩʢʠ 

ʥʝ ʟʘʚʠʩʝʣʘ. ɼʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʷʯʤʝʥʷ ʧʨʠ ʥʦʨʤʘʭ ʚʳʩʝʚʘ ʩʝʤʷʥ ʚ ʜʠʘʧʘʟʦʥʝ 

ʦʪ 2 ʜʦ 9 ʤʣʥ/ʛʘ ʚʩʭʦʞʠʭ ʟʝʨʝʥ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʈʠʩʫʥʢʝ 1. ʅʘ ʦʙʦʠʭ ʬʦʥʘʭ ʫʜʦʙʨʝʥʠʡ 

ʩʥʠʞʝʥʠʝ ʥʦʨʤʳ ʚʳʩʝʚʘ ʩ 6,0 ʜʦ 4,0 ʤʣʥ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʷʯʤʝʥʷ ʥʝ 

ʦʢʘʟʘʣʦ.  

 
 

ʈʠʩʫʥʦʢ 1. ɺʣʠʷʥʠʝ ʥʦʨʤ ʚʳʩʝʚʘ ʩʝʤʷʥ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʷʯʤʝʥʷ, ʧʨʝʜʰʝʩʪʚʝʥʥʠʢ ʢʣʝʚʝʨ 1 ʛ. ʧ. 

 

ʊʘʙʣʠʮʘ 1. 

ɺʃʀʗʅʀɽ ʅʆʈʄ ɺʓʉɽɺɸ ʉɽʄʗʅ ʅɸ ʋʈʆɾɸʁʅʆʉʊʔ ʗʏʄɽʅʗ, ʪ/ʛʘ 

(ʠʥʪʝʥʩʠʚʥʘʷ ʪʝʭʥʦʣʦʛʠʷ) 

 

ʅʦʨʤʘ ʚʳʩʝʚʘ 

ʩʝʤʷʥ, ʤʣʥ/ʛʘ 

ʆʧʳʪ 1 

 (1986ï1989 ʛʛ.) 

ʆʧʳʪ 2 

(1991ï1993 ʛʛ.) 

ʉʨʝʜʥʝʝ ʧʦ  

2-ʤ ʦʧʳʪʘʤ 

ʂ ʢʦʥʪʨʦʣʶ: 

Ñ % 

6 (ʢʦʥʪʨʦʣʴ) 4,74 4,28 4,51 ð 100,0 

5 4,79 4,15 4,47 ī0, 04 99,1 

4 4,78 4,09 4,43 ī0,08 97,3 

ʅʉʈ05, ʪ/ʛʘ 0,15 0,24 0,20   

ʇʨʠʤʝʯʘʥʠʝ: 1986ï1989 ʛʛ. ð ʧʨʝʜʰʝʩʪʚʝʥʥʠʢ ð ʢʣʝʚʝʨ 1 ʛ. ʧ., ʥʦʨʤʳ ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ ð N90 

ʈ90 ʂ120; 1991é1993 ʛʛ. ð ʧʨʝʜʰʝʩʪʚʝʥʥʠʢ ð ʢʘʨʪʦʬʝʣʴ, ʥʦʨʤʳ ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ ð N60 ʈ80 ʂ80. 

 

ɺ ʠʥʪʝʥʩʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ ʙʦʣʴʰʘʷ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ 

ʧʦʩʝʚʦʚ ʷʯʤʝʥʷ ʧʨʠʥʘʜʣʝʞʠʪ ʘʟʦʪʥʳʤ ʫʜʦʙʨʝʥʠʷʤ ð ʜʦʟʘʤ, ʩʨʦʢʘʤ ʠ ʩʧʦʩʦʙʘʤ ʠʭ ʚʥʝʩʝʥʠʷ 

[7ï10]. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʥʦʨʤʘʤʠ ʚʳʩʝʚʘ ʩʝʤʷʥ. 

ɺ ʧʝʨʚʦʤ ʦʧʳʪʝ (1987ï1989 ʛʛ.) ʠʟʫʯʘʣʘʩʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʥʝʩʝʥʠʷ ʘʟʦʪʥʳʭ ʫʜʦʙʨʝʥʠʡ 

ʚ ʧʦʜʢʦʨʤʢʫ ʚʨʘʟʙʨʦʩ ʚ ʬʘʟʳ ʢʫʱʝʥʠʷ ʠ ʚʳʭʦʜʘ ʚ ʪʨʫʙʢʫ ʚ ʜʦʟʘʭ 30, 60 ʠ 90 ʢʛ/ʛʘ ʜ. ʚ., ʚ ʪ. ʯ. 

ʜʨʦʙʥʦ. ʆʩʥʦʚʥʦʝ ʫʜʦʙʨʝʥʠʝ ʚʥʦʩʠʣʦʩʴ ʬʦʥʦʤ ʜʦ ʧʦʩʝʚʘ ʧʦʜ ʢʫʣʴʪʠʚʘʮʠʶ ð N60ʈ90ʂ120. 

ʇʦʜʢʦʨʤʢʠ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʥʘ ʧʦʩʝʚʘʭ ʩ ʬʦʥʦʚʦʡ ʫʨʦʞʘʡʥʦʩʪʴʶ ʷʯʤʝʥʷ 3,32 ʪ/ʛʘ. ʉʭʝʤʘ 

ʦʧʳʪʘ ʧʨʠʚʝʜʝʥʘ ʚ ʊʘʙʣʠʮʝ 2.  

ʋʨʦʞʘʡʥʦʩʪʴ ʷʯʤʝʥʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʧʦʜʢʦʨʤʦʢ, ʚ ʩʨʝʜʥʝʤ ʧʦ ʪʨʝʤ ʥʦʨʤʘʤ ʚʳʩʝʚʳ 

ʩʝʤʷʥ, ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 0,67ï1,0 ʪ/ʛʘ ʠ ʩʦʩʪʘʚʠʣʘ 3,99ï4,32 ʪ/ʛʘ.  

ʇʦ ʫʨʦʚʥʶ ʧʦʣʫʯʝʥʥʳʭ ʧʨʠʙʘʚʦʢ ʟʝʨʥʘ ʦʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʚʥʝʩʝʥʠʷ ʘʟʦʪʘ (ʚ 

ʧʦʜʢʦʨʤʢʫ) ʣʫʯʰʠʝ ʨʝʟʫʣʴʪʘʪʳ (1,0 ʪ/ʛʘ) ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʧʨʠ ʝʛʦ ʦʜʥʦʨʘʟʦʚʦʤ ʚʥʝʩʝʥʠʠ ʚ 

ʧʦʜʢʦʨʤʢʫ N30 ð ʚ ʬʘʟʫ ʪʨʫʙʢʦʚʘʥʠʷ. ɺʥʝʩʝʥʠʝ ʚ ʧʦʜʢʦʨʤʢʫ ʘʟʦʪʘ ʚ ʜʦʟʝ N60 ʠ ʝʝ ʜʨʦʙʣʝʥʠʝ 

ʥʘ ʜʚʘ ʩʨʦʢʘ ʧʦ 30 ʢʛ/ʛʘ ʘʟʦʪʘ ʙʳʣʦ ʥʝ ʵʬʬʝʢʪʠʚʥʳʤ ʪʘʢʞʝ ʞʝ, ʢʘʢ ʠ ʫʚʝʣʠʯʝʥʠʝ ʥʦʨʤʳ 

ʧʦʜʢʦʨʤʢʠ ʜʦ 90 ʢʛ/ʛʘ ʜ. ʚ. ʩ ʜʨʦʙʥʳʤ ʚʥʝʩʝʥʠʝʤ ʝʝ ʚ ʬʘʟʫ ʢʫʱʝʥʠʷ ʠ ʪʨʫʙʢʦʚʘʥʠʷ. 
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ʇʦʜʢʦʨʤʢʘ ʧʦʩʝʚʦʚ ʷʯʤʝʥʷ ʘʟʦʪʦʤ ʚ ʬʘʟʫ ʢʫʱʝʥʠʷ ʠ ʚʳʭʦʜʘ ʨʘʩʪʝʥʠʡ ʚ ʪʨʫʙʢʫ ʫʣʫʯʰʘʝʪ 

ʩʦʭʨʘʥʥʦʩʪʴ ʠ ʢʫʩʪʠʩʪʦʩʪʴ ʨʘʩʪʝʥʠʡ, ʫʚʝʣʠʯʠʚʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʩʪʝʙʣʝʡ ʩ ʢʦʣʦʩʦʤ, ʯʠʩʣʦ ʟʝʨʝʥ 

ʚ ʢʦʣʦʩʝ, ʤʘʩʩʫ 1000 ʟʝʨʝʥ ʠ ʟʝʨʥʘ ʚ ʢʦʣʦʩʝ. ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʧʨʠʙʘʚʢʘ ʫʨʦʞʘʷ ʦʪ ʧʦʜʢʦʨʤʢʠ 

ʧʦʩʝʚʦʚ ʷʯʤʝʥʷ ʘʟʦʪʦʤ ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʧʣʦʪʥʦʩʪʠ 

ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʩʪʝʙʣʝʩʪʦʷ ʥʘ 56,5ï61,3%.  

ʊʘʙʣʠʮʘ 2. 

ɺʃʀʗʅʀɽ ʅʆʈʄ ɺʓʉɽɺɸ ʀ ɸɿʆʊʅʓʍ ʇʆɼʂʆʈʄʆʂ ʅɸ ʋʈʆɾɸʁʅʆʉʊʔ ʗʏʄɽʅʗ, ʪ/ʛʘ  

(ʩʨʝʜʥʝʝ ʟʘ 1987ï1989 ʛʛ., ʧʨʝʜʰʝʩʪʚʝʥʥʠʢ ð ʢʣʝʚʝʨ) 

 

ɺʘʨʠʘʥʪʳ 

(ʌʘʢʪʦʨ ɺ) 

ʅʦʨʤʘ ʚʳʩʝʚʘ ʩʝʤʷʥ, ʤʣʥ/ʛʘ 

(ʌʘʢʪʦʨ ɸ) 
ʉʨʝʜʥʝʝ 

ʧʦ 

ʥʦʨʤʘʤ 

ʚʳʩʝʚʘ 

ʇʨʠʙʘʚʢʘ  

ʫʨʦʞʘʷ  

6,0 

(ʢʦʥʪʨʦʣʴ) 
5,0 4,0 Ñ % 

ʌʦʥ ī N60 ʈ90 ʂ120 (ʜʦ ʧʦʩʝʚʘ) 3,15 3,45 3,38 3,32 ð 100,0 

ʌʦʥ + N30 ʚ ʬʘʟʫ ʢʫʱʝʥʠʷ 4,03 4,03 3,92 3,99 +0,67 120,2 

ʌʦʥ + N30 ʚ ʬʘʟʫ ʪʨʫʙʢʦʚʘʥʠʷ 4,36 4,34 4,27 4,32 +1,00 130,1 

ʌʦʥ + N60 ʚ ʬʘʟʫ ʢʫʱʝʥʠʷ 4,23 4,26 4,25 4,24 +0,92 127,7 

ʌʦʥ + N60 ʚ ʬʘʟʫ ʪʨʫʙʢʦʚʘʥʠʷ 4,20 4,25 4,21 4,22 +0,90 127,1 

ʌʦʥ + N30 ʚ ʬʘʟʫ ʢʫʱʝʥʠʷ ʠ N30 ʚ ʬʘʟʫ 

ʪʨʫʙʢʦʚʘʥʠʷ 
4,12 4,13 3,98 4,07 +0,75 122,6 

ʌʦʥ + N60 ʚ ʬʘʟʫ ʢʫʱʝʥʠʷ ʠ N30 ʚ ʬʘʟʫ 

ʪʨʫʙʢʦʚʘʥʠʷ 
4,29 4,22 4,32 4,27 +0,95 128,6 

ʉʨʝʜʥʝʝ ʧʦ ʬʘʢʪʦʨʫ ɺ 4,05 4,09 4,04    

ʅʉʈ05 ʧʦ ʬʘʢʪʦʨʫ ɸ ð 0,15; ʧʦ ʬʘʢʪʦʨʫ ɺ ð 0,28; ʜʣʷ ʯʘʩʪʥʳʭ ʨʘʟʣʠʯʠʡ ð 0,37 ʪ/ʛʘ. 

 

ʕʬʬʝʢʪʘ ʦʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʘʟʦʪʥʳʭ ʧʦʜʢʦʨʤʦʢ ʠ ʥʦʨʤ ʚʳʩʝʚʘ ʩʝʤʷʥ ʚʳʷʚʣʝʥʦ ʥʝ 

ʙʳʣʦ. ʇʨʠ ʵʪʦʤ ʩʥʠʞʝʥʠʝ ʥʦʨʤʳ ʚʳʩʝʚʘ ʩʝʤʷʥ ʩ 6,0 ʜʦ 4,0 ʤʣʥ/ʛʘ ʚʩʭʦʞʠʭ ʟʝʨʝʥ ʥʘ 

ʫʨʦʞʘʡʥʦʩʪʠ ʷʯʤʝʥʷ ʥʝ ʦʪʨʘʟʠʣʦʩʴ. ɺ ʩʨʝʜʥʝʤ ʧʦ ʚʩʝʤ ʚʘʨʠʘʥʪʘʤ ʩ ʫʜʦʙʨʝʥʠʷʤʠ 

ʫʨʦʞʘʡʥʦʩʪʴ ʧʦ ʥʦʨʤʘʤ ʚʳʩʝʚʘ ʩʦʩʪʘʚʠʣʘ 4,04ï4,09 ʪ/ʛʘ, ʥʘ ʣʫʯʰʝʤ ʚʘʨʠʘʥʪʝ ʫʜʦʙʨʝʥʠʷ (N30 

ð ʚ ʬʘʟʫ ʪʨʫʙʢʦʚʘʥʠʷ) ʧʨʠ ʥʦʨʤʝ ʚʳʩʝʚʘ 4,0 ʤʣʥ ʙʳʣʦ ʧʦʣʫʯʝʥʦ 4,27, ʧʨʠ 6,0 ʤʣʥ ð 4,36 

ʪ/ʛʘ ʟʝʨʥʘ.  

ɺʦ ʚʪʦʨʦʤ ʦʧʳʪʝ ʩ ʫʜʦʙʨʝʥʠʷʤʠ, ʢʘʢ ʠ ʚ ʧʝʨʚʦʤ ʦʧʳʪʝ, ʩʥʠʞʝʥʠʝ ʥʦʨʤʳ ʚʳʩʝʚʘ ʩ 6,0 ʜʦ 

4,0 ʤʣʥ/ʛʘ ʚʩʭʦʞʠʭ ʟʝʨʝʥ ʚʣʠʷʥʠʷ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʷʯʤʝʥʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʢʘʟʘʣʦ. ɺʥʝʩʝʥʠʝ 

ʘʟʦʪʘ ʚ ʜʦʟʝ N60 ʧʦʜ ʧʨʝʜʧʦʩʝʚʥʫʶ ʢʫʣʴʪʠʚʘʮʠʶ ʥʘ ʬʦʥʝ ʬʦʩʬʦʨʥʦïʢʘʣʠʡʥʳʭ ʫʜʦʙʨʝʥʠʡ 

(ʧʦʜ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢ ʢʘʨʪʦʬʝʣʴ ʚʥʝʩʝʥʦ 50ï60 ʪ/ʛʘ ʊʅʂ) ʧʦʚʳʩʠʣʦ ʫʨʦʞʘʡʥʦʩʪʴ ʷʯʤʝʥʷ ʥʘ 

1,17 ʪ/ʛʘ ʠʣʠ 39,1%, ʘ ʦʢʫʧʘʝʤʦʩʪʴ ʘʟʦʪʘ ʟʝʨʥʦʤ ʩʦʩʪʘʚʠʣʘ 19,5 ʢʛ/ʢʛ ʜ.ʚ. ɹʝʟ ʘʟʦʪʥʳʭ 

ʫʜʦʙʨʝʥʠʡ (ʧʦ ʬʦʥʫ ʈʂ) ʫʨʦʞʘʡʥʦʩʪʴ ʷʯʤʝʥʷ ʩʦʩʪʘʚʠʣʘ 2,99 ʪ/ʛʘ ʟʝʨʥʘ. ɼʦʧʦʩʝʚʥʦʝ ʚʥʝʩʝʥʠʝ 

ʘʟʦʪʘ ʦʢʘʟʘʣʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʩʪʝʙʣʝʡ ʩ ʢʦʣʦʩʦʤ. ʇʦʜ 

ʚʣʠʷʥʠʝʤ ʘʟʦʪʘ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʫʚʝʣʠʯʠʣʦʩʴ ʥʘ 108 ʰʪ./ʤ
2 
ʠʣʠ 27,5%. ʄʘʩʩʘ ʟʝʨʥʘ ʚ ʢʦʣʦʩʝ 

ʫʚʝʣʠʯʠʣʘʩʴ ʪʦʣʴʢʦ ʥʘ 8,3% ʟʘ ʩʯʝʪ ʣʫʯʰʝʡ ʝʛʦ ʦʟʝʨʥʝʥʥʦʩʪʠ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ 

ʢ ʦʩʥʦʚʥʦʤʫ ʚʥʝʩʝʥʠʝ ʘʟʦʪʘ (N60) ʚ ʧʦʜʢʦʨʤʢʫ ʚ ʬʘʟʫ ʪʨʫʙʢʦʚʘʥʠʷ ʚ ʵʪʦʤ ʦʧʳʪʝ 

ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʥʝ ʜʘʣʦ. ʉʚʷʟʘʥʦ ʵʪʦ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʪʝʤ, ʯʪʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ 

ʚʥʝʩʝʥʠʝ ʘʟʦʪʘ ʚʳʟʚʘʣʦ ʧʦʣʝʛʘʥʠʝ ʧʦʩʝʚʦʚ. ʇʦʜʢʦʨʤʢʘ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʧʦʩʝʚʘʭ ʷʯʤʝʥʷ ʩ 

ʬʦʥʦʚʦʡ ʫʨʦʞʘʡʥʦʩʪʴʶ 4,15 ʪ/ʛʘ. 

ɸʥʘʣʠʟ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ ʧʦʢʘʟʘʣ, ʯʪʦ ʩʥʠʞʝʥʠʝ ʥʦʨʤʳ ʚʳʩʝʚʘ ʷʯʤʝʥʷ ʩ 6,0 ʜʦ 4,0 

ʤʣʥ/ʛʘ ʚʩʭʦʞʠʭ ʟʝʨʝʥ ʧʨʠʚʝʣʦ ʢ ʫʤʝʥʴʰʝʥʠʶ ʛʫʩʪʦʪʳ ʩʪʦʷʥʠʷ ʨʘʩʪʝʥʠʡ ʥʘ 33,8% (ʩ 307 ʜʦ 

244 ʰʪ./ʤ
2
) ʠ ʢʦʣʠʯʝʩʪʚʘ ʩʪʝʙʣʝʡ ʩ ʢʦʣʦʩʦʤ ʥʘ 13,8% (ʊʘʙʣʠʮʘ 3). ʇʦʪʝʨʠ ʫʨʦʞʘʷ ʠʟ-ʟʘ 

ʩʦʢʨʘʱʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʨʘʩʪʝʥʠʡ ʠ ʧʨʦʜʫʢʪʠʚʥʳʭ ʩʪʝʙʣʝʡ ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ ʥʦʨʤʳ ʚʳʩʝʚʘ 

ʢʦʤʧʝʥʩʠʨʦʚʘʣʠʩʴ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʳʤ ʢʫʱʝʥʠʝʤ ʨʘʩʪʝʥʠʡ ʠ ʫʚʝʣʠʯʝʥʠʝʤ ʤʘʩʩʳ ʟʝʨʥʘ ʚ 
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ʢʦʣʦʩʝ. ʇʨʦʜʫʢʪʠʚʥʦʝ ʢʫʱʝʥʠʝ ʨʘʩʪʝʥʠʡ ʷʯʤʝʥʷ ʫʚʝʣʠʯʠʣʦʩʴ ʩ 1,38 ʜʦ 1,80 (ʥʘ 30,4%), ʘ 

ʩʦʭʨʘʥʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʥʘ 12,6% (ʩ 78,8% ʜʦ 91,4%). 

ʇʨʠ ʩʥʠʞʝʥʥʦʡ ʥʦʨʤʝ ʚʳʩʝʚʘ ʩʝʤʷʥ ʤʘʩʩʘ ʟʝʨʥʘ ʚ ʢʦʣʦʩʝ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 9,5% ʟʘ ʩʯʝʪ 

ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʟʝʨʝʥ (ʥʘ 7,4%) ʠ ʤʘʩʩʳ 1000 ʟʝʨʝʥ ʥʘ (1,5%). ʆʪʤʝʯʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʢ 

ʩʥʠʞʝʥʠʶ ʚʳʩʦʪʳ ʨʘʩʪʝʥʠʡ ʥʘ 2,6ï4,6 ʩʤ ʧʨʠ ʦʜʠʥʘʢʦʚʦʡ ʜʣʠʥʝ ʢʦʣʦʩʘ ʠ ʫʚʝʣʠʯʝʥʠʷ 

ʩʦʦʪʥʦʰʝʥʠʷ ʟʝʨʥʘ ʠ ʩʦʣʦʤʳ.  

ʊʘʙʣʠʮʘ 3. 

ʉʊʈʋʂʊʋʈɸ ʋʈʆɾɸʗ ʗʏʄɽʅʗ ʇʈʀ ʈɸɿʅʓʍ ʅʆʈʄɸʍ ɺʓʉɽɺɸ ʉɽʄʗʅ  

(ʩʨʝʜʥʝʝ ʟʘ 3 ʛʦʜʘ ʧʦ ʚʩʝʤ ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʘ ʩ ʧʦʜʢʦʨʤʢʘʤʠ) 

 

ʇʦʢʘʟʘʪʝʣʠ 

 

 ʅʦʨʤʘ ʚʳʩʝʚʘ ʩʝʤʷʥ, ʤʣʥ/ʛʘ ʚʩʭ. ʟʝʨʝʥ 

6,0 ð ʢʦʥʪʨʦʣʴ 5,0 4,0 

ʂʦʣʠʯʝʩʪʚʦ ʨʘʩʪʝʥʠʡ, ʰʪ./ʤĮ 307 287 244 

ʂʦʣʠʯʝʩʪʚʦ ʩʪʝʙʣʝʡ ʩ ʢʦʣʦʩʦʤ, ʰʪ./ʤĮ 580 556 500 

ʂʫʩʪʠʩʪʦʩʪʴ ʦʙʱʘʷ 2,16 2,25 2.46 

ʂʫʩʪʠʩʪʦʩʪʴ ʧʨʦʜʫʢʪʠʚʥʘʷ 1.88 1,94 2,05 

ɺʳʩʦʪʘ ʨʘʩʪʝʥʠʡ, ʩʤ 72,2 69,6 67,6 

ʉʦʭʨʘʥʥʦʩʪʴ ʨʘʩʪʝʥʠʡ, % 78,8 83,7 91,4 

ʏʠʩʣʦ ʟʝʨʝʥ ʚ ʢʦʣʦʩʝ, ʰʪ. 20,7 21,0 22,3 

ʄʘʩʩʘ 1000 ʟʝʨʝʥ, ʛ 40,7 40,4 41,3 

ʄʘʩʩʘ ʟʝʨʥʘ ʚ ʢʦʣʦʩʝ, ʛ 0,84 0,85 0,92 
 

ɼʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʩʪʝʙʣʝʩʪʦʷ ʠ ʤʘʩʩʳ ʟʝʨʥʘ ʚ ʢʦʣʦʩʝ ʧʨʠ 

ʠʟʤʝʥʝʥʠʠ ʥʦʨʤʳ ʚʳʩʝʚʘ ʩʝʤʷʥ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 2 ʜʦ 9 ʤʣʥ/ʛʘ ʚʩʭʦʞʠʭ ʟʝʨʝʥ ʧʦʢʘʟʘʥʘ ʥʘ 

ʈʠʩʫʥʢʝ 2.  

 

 
ʈʠʩʫʥʦʢ 2. ɺʣʠʷʥʠʝ ʥʦʨʤʳ ʚʳʩʝʚʘ ʩʝʤʷʥ ʥʘ ʧʣʦʪʥʦʩʪʴ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʩʪʝʙʣʝʩʪʦʷ ʷʯʤʝʥʷ ʠ 

ʤʘʩʩʫ ʟʝʨʥʘ ʚ ʢʦʣʦʩʝ (ʫʜʦʙʨʝʥʠʷ: 1 ð N0ʈ80ʂ80; 2 ð N60ʈ80ʂ80). 

 

ʅʘ ʬʦʥʝ ʧʦʣʥʦʛʦ ʫʜʦʙʨʝʥʠʷ ʢʦʣʠʯʝʩʪʚʦ ʩʪʝʙʣʝʡ ʩ ʢʦʣʦʩʦʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦ ʤʝʨʝ 

ʫʚʝʣʠʯʝʥʠʷ ʥʦʨʤʳ ʚʳʩʝʚʘ, ʧʦʚʳʰʘʣʦʩʴ ʩ 341 ʜʦ 590 ʰʪ./ʤ
2
, ʢʦʣʠʯʝʩʪʚʦ ʟʝʨʝʥ ʚ ʢʦʣʦʩʝ 

ʩʥʠʞʘʣʦʩʴ ʩ 25,5 ʜʦ 20,2 ʰʪ., ʤʘʩʩʘ 1000 ʟʝʨʝʥ ð ʩ 41,3 ʜʦ 38,0 ʛʨʘʤʤʦʚ, ʘ ʤʘʩʩʘ ʟʝʨʥʘ ʚ 

ʢʦʣʦʩʝ ð ʩ 1,05 ʜʦ 0,76 ʛʨʘʤʤʘ. 

ɺʥʝʩʝʥʠʝ ʘʟʦʪʘ ʜʦ ʧʦʩʝʚʘ ʫʚʝʣʠʯʠʚʘʣʦ ʢʦʣʠʯʝʩʪʚʦ ʩʪʝʙʣʝʡ ʩ ʢʦʣʦʩʦʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʥʦʨʤʳ ʚʳʩʝʚʘ ʥʘ 18,5ï34,2% ʠ ʯʠʩʣʦ ʟʝʨʝʥ ʚ ʢʦʣʦʩʝ ʥʘ 5,2ï10,8%. ʆʪʥʦʩʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ 

ʘʟʦʪʘ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʜʫʢʪʠʚʥʳʭ ʩʪʝʙʣʝʡ ʠ ʯʠʩʣʦ ʟʝʨʝʥ ʚ ʢʦʣʦʩʝ ʚʦʟʨʘʩʪʘʣʦ ʧʦ ʤʝʨʝ 

ʩʥʠʞʝʥʠʷ ʥʦʨʤʳ ʚʳʩʝʚʘ. ɺʣʠʷʥʠʝ ʘʟʦʪʘ ʥʘ ʤʘʩʩʫ 1000 ʟʝʨʝʥ ʟʘʤʝʪʥʦ ʧʨʦʷʚʠʣʦʩʴ ʪʦʣʴʢʦ ʧʨʠ 

ʧʦʥʠʞʝʥʥʳʭ ʥʦʨʤʘʭ ʚʳʩʝʚʘ (2ï4 ʤʣʥ) ð ʦʥʘ ʩʥʠʟʠʣʘʩʴ ʥʘ 5,7ï12,4%. 

ʅʘʙʣʶʜʝʥʠʷ ʟʘ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʙʠʦʤʘʩʩʳ ʧʦ ʦʩʥʦʚʥʳʤ ʬʘʟʘʤ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ ʚ 

ʧʨʦʮʝʩʩʝ ʠʭ ʚʝʛʝʪʘʮʠʠ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʥʦʨʤʳ ʚʳʩʝʚʘ ʝʝ ʥʘʢʘʧʣʠʚʘʝʪʩʷ 
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ʅʦʨʤʘ ʚʳʩʝʚʘ, ʤʣʥ ʰʪ/ʛʘ 

ʂʦʣ-ʚʦ ʩʪʝʙʣʝʡ ʩ ʢʦʣʦʩʦʤ 1

2 ʄʘʩʩʘ ʟʝʨʥʘ ʚ ʢʦʣʦʩʝ 
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ʥʝʩʢʦʣʴʢʦ ʤʝʥʴʰʝ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʥʘ ʫʨʦʚʥʝ ʫʨʦʞʘʡʥʦʩʪʠ ʷʯʤʝʥʷ ʵʪʦ ʥʝ ʦʪʨʘʟʠʣʦʩʴ. ʅʦʨʤʘ 

ʚʳʩʝʚʘ ʩʝʤʷʥ, ʛʫʩʪʦʪʘ ʩʪʦʷʥʠʷ ʨʘʩʪʝʥʠʡ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʫʩʣʦʚʠʷ 

ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʚ ʧʦʩʝʚʘʭ ʩʦʨʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ʉʥʠʞʝʥʠʝ ʥʦʨʤʳ ʚʳʩʝʚʘ ʦʩʣʘʙʣʷʝʪ 

ʢʦʥʢʫʨʝʥʪʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʩʝʚʘ ʠ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʫʨʦʚʥʷ ʝʛʦ ʟʘʩʦʨʝʥʥʦʩʪʠ, ʢʘʢ 

ʧʦ ʢʦʣʠʯʝʩʪʚʫ, ʪʘʢ ʠ ʧʦ ʙʠʦʤʘʩʩʝ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ. ʇʨʠ ʩʥʠʞʝʥʠʠ ʥʦʨʤʳ ʚʳʩʝʚʘ ʩ 6,0 ʜʦ 4,0 

ʤʣʥ ʚʩʭʦʞʠʭ ʟʝʨʝʥ ʥʘ 1 ʛʘ ʧʨʠʚʦʜʠʣʦ ʢ ʫʚʝʣʠʯʝʥʠʶ ʟʘʩʦʨʝʥʥʦʩʪʠ ʥʘ 29,4% ʧʦ ʢʦʣʠʯʝʩʪʚʫ 

ʩʦʨʥʷʢʦʚ ʠ ʥʘ 38,7% ʧʦ ʙʠʦʤʘʩʩʝ. 

 

ɿʘʢʣʶʯʝʥʠʝ: 

ʀʪʘʢ, ʧʨʠ ʨʘʟʤʝʱʝʥʠʠ ʷʯʤʝʥʷ ʥʘ ʦʩʫʰʘʝʤʳʭ ʟʝʤʣʷʭ ʚ ʩʝʚʦʦʙʦʨʦʪʝ ʧʦʩʣʝ ʭʦʨʦʰʠʭ 

ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʠ ʚʳʨʘʱʠʚʘʥʠʠ ʝʛʦ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠʥʪʝʥʩʠʚʥʦʡ 

ʪʝʭʥʦʣʦʛʠʠ ʥʦʨʤʳ ʚʳʩʝʚʘ ʷʯʤʝʥʷ ʤʦʞʥʦ ʩʥʠʟʠʪʴ ʩ 5,0ï6,0 ʜʦ 4,0 ʤʣʥ/ʛʘ ʚʩʭʦʞʠʭ ʟʝʨʝʥ ʙʝʟ 

ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʫʱʝʨʙʘ ʜʣʷ ʫʨʦʞʘʷ. ʇʨʠ ʵʪʦʤ ʨʘʩʭʦʜ ʩʝʤʷʥ ʥʘ ʚʳʨʘʱʠʚʘʥʠʝ 1 ʪ ʟʝʨʥʘ 

ʩʥʠʞʘʝʪʩʷ ʥʘ 18,8ï30,3%, ʘ ʧʨʷʤʳʝ ʟʘʪʨʘʪʳ ʥʘ ʚʦʟʜʝʣʳʚʘʥʠʝ ʷʯʤʝʥʷ ʚ ʨʘʩʯʝʪʝ ʥʘ 1 ʛʘ 

ʧʦʩʝʚʦʚ ʟʘ ʩʯʝʪ ʵʢʦʥʦʤʠʠ ʩʝʤʷʥ ʩʦʢʨʘʱʘʶʪʩʷ ʥʘ 600ï1200 ʨʫʙ.  
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THE CROP PERFORMANCE DEPENDENCE OF THE WI NTER SOFT WHEAT 

FROM HOT WIND IN SOUTHERN UZBEKISTAN  
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ɸʥʥʦʪʘʮʠʷ. ʉʫʭʦʚʝʠ, ʥʘʙʣʶʜʘʝʤʳʝ ʚ ʥʘʯʘʣʝ ʤʘʷ ʠ ʚ ʠʶʥʝ ʚ ʶʞʥʳʭ ʨʝʛʠʦʥʘʭ 

ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ, ʚʣʠʷʶʪ ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʩʥʠʞʝʥʠʶ ʧʨʦʜʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʇʦʵʪʦʤʫ ʦʪʙʦʨ ʠ ʚʥʝʜʨʝʥʠʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʦʨʪʦʚ 

ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʫʩʣʦʚʠʷʤ ʢʣʠʤʘʪʘ ʨʝʛʠʦʥʘ, ̫ʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ. 

 

Abstract. Hot winds observed in early May and June in the southern Uzbekistan affect the 

growth and development of bread wheat, which leads to a decrease in productive elements. 

Therefore, the selection and introduction of bread wheat varieties corresponding to the climate 

conditions of the region is an important task. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʷʛʢʘʷ ʧʰʝʥʠʮʘ, ʩʫʭʦʚʝʡ, ʩʝʣʝʢʮʠʷ, ʦʪʙʦʨ, ʩʦʨʪ, ʣʠʥʠʷ, ʫʨʦʞʘʡʥʦʩʪʴ. 

 

Keywords: soft wheat, hot winds, selection, variety, line, crop yield. 

 

ɺʚʝʜʝʥʠʝ 

ʂʣʠʤʘʪ ʨʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʝʟʢʦʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʩʪʴʶ, ʪʦ ʝʩʪʴ 

ʩʫʱʝʩʪʚʫʝʪ ʩʫʱʝʩʪʚʝʥʥʘʷ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʛʦʜʦʚʦʡ ʩʫʤʤʦʡ ʪʝʤʧʝʨʘʪʫʨ ʠ ʜʥʝʚʥʦʡ. ɺ ʫʩʣʦʚʠʷʭ 

ʜʘʥʥʦʛʦ ʢʣʠʤʘʪʘ ʥʘ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʨʝʩʧʫʙʣʠʢʠ ʥʘ ʨʷʜʫ ʩ ʠʟʦʙʠʣʠʝʤ ʞʘʨʳ ʠ ʩʚʝʪʘ 

ʥʘʙʣʶʜʘʝʪʩʷ ʪʘʢ ʞʝ ʠ ʟʘʩʫʭʘ [1].  

ʂʘʰʢʘʜʘʨʴʠʥʩʢʘʷ ʦʙʣʘʩʪʴ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʶʛʦïʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ, ʘ 

ʩʝʚʝʨʥʘʷ ʠ ʶʞʥʳʭ ʝʝ ʯʘʩʪʠ ʧʝʨʝʛʦʨʦʞʝʥʳ ʛʦʨʘʤʠ. ʇʦʵʪʦʤʫ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʦʙʣʘʩʪʠ ʩ ʩʝʚʝʨʘ 

ʚʝʝʪ ʭʦʣʦʜʥʳʡ ʚʝʪʝʨ, ʘ ʩ ʟʘʧʘʜʘ ʩʦ ʩʪʦʨʦʥʳ ʂʘʨʘʢʫʤʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʛʦʨʷʯʘʷ ʚʦʟʜʫʰʥʘʷ ʤʘʩʩʘ. 
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ʕʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʨʝʟʢʦʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ ʢʣʠʤʘʪ. ʃʝʪʦ ʞʘʨʢʦʝ, 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʝ ʠ ʩʫʭʦʝ, ʟʠʤʘ ʢʨʘʪʢʘʷ ʠ ʭʦʣʦʜʥʘʷ, ʚʝʩʥʘ ʩʨʘʚʥʠʪʝʣʴʥʦ ʚʣʘʞʥʘʷ. ʇʦʛʦʜʘ 

ʠʟʤʝʥʷʝʪʩʷ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʚʝʪʨʘ ʚʝʶʱʝʛʦ ʩʦ ʩʪʝʧʠ ʢ ʛʦʨʘʤ. ʉʫʤʤʘ ʧʦʣʦʞʠʪʝʣʴʥʳʭ 

ʪʝʤʧʝʨʘʪʫʨ ʩʦʩʪʘʚʣʷʝʪ +4900ï5000 Áʉ, ʩʫʤʤʘ ʧʦʣʝʟʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ð +2519ï2980 Áʉ, ʩʫʤʤʘ 

ʜʥʝʡ ʙʝʟ ʭʦʣʦʜʘ ð 231ï233 ʜʥʷ. 

ʉ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʩʪʝʧʝʥʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʚʣʠʷʥʠʶ ʩʫʭʦʚʝʝʚ ʩʦʨʪʦʚ ʠ ʣʠʥʠʡ ʤʷʛʢʦʡ 

ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʚ 2012ï2014 ʛʛ. ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ, ʚ 

ʬʝʨʤʝʨʩʢʦʤ ʭʦʟʷʡʩʪʚʝ çʂʫʥʛʠʨʦʪ ɸʣʧʦʤʠʰè ʄʠʨʠʰʢʦʨʩʢʦʛʦ ʨʘʡʦʥʘ ʂʘʰʢʘʜʘʨʴʠʥʩʢʦʡ 

ʦʙʣʘʩʪʠ ʠ ʬʝʨʤʝʨʩʢʦʤ ʭʦʟʷʡʩʪʚʝ çʉʫʨʭʦʥʭʘʣʢʘʦʙʦʜʩʘʨʜʦʨʠè ʊʝʨʤʝʟʩʢʦʛʦ ʨʘʡʦʥʘ 

ʉʫʨʭʘʥʜʘʨʴʠʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʷʚʣʷʶʱʠʤʩʷ ʩʪʝʧʥʳʤʠ ʨʝʛʠʦʥʘʤʠ ʂʘʰʢʘʜʘʨʴʠʥʩʢʦʡ ʠ 

ʉʫʨʭʘʥʜʘʨʴʠʥʩʢʦʡ ʦʙʣʘʩʪʠ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ɺ ʵʢʩʧʝʨʠʤʝʥʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠ 36 ʩʦʨʪʦʚ ʠ ʦʙʨʘʟʮʦʚ, ʚʳʩʝʷʥʥʳʭ ʚ ʪʨʝʭʢʨʘʪʥʦʡ 

ʧʦʚʪʦʨʥʦʩʪʠ. ɺ ʢʘʯʝʩʪʚʝ ʩʪʘʥʜʘʨʪʥʦʛʦ ʩʦʨʪʘ ʙʳʣ ʚʳʙʨʘʥ ʩʦʨʪ ʂʨʘʩʥʦʜʘʨʩʢʘʷ-99, 

ʟʘʥʠʤʘʶʱʠʡ ʥʘʠʙʦʣʴʰʠʝ ʧʣʦʱʘʜʠ ʚ ʵʪʠʭ ʨʝʛʠʦʥʘʭ. ʉ ʮʝʣʴʶ ʙʦʣʝʝ ʪʦʯʥʦʛʦ ʠʟʫʯʝʥʠʷ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʩʪʝʥʠʡ ʢ ʩʫʭʦʚʝʷʤ ʩʦʨʪʘ ʠ ʦʙʨʘʟʮʳ ʚʳʩʝʚʘʣʠ ʚ ʥʦʷʙʨʝ, ʪ. ʝ. ʚ ʧʦʟʜʥʠʝ ʩʨʦʢʠ. 

ʇʨʠ ʧʦʩʝʚʝ ʚ ʧʦʟʜʥʠʝ ʩʨʦʢʠ, ʬʘʟʳ ʢʦʣʦʰʝʥʠʷ, ʮʚʝʪʝʥʠʷ ʠ ʥʘʣʠʚʘ ʟʝʨʥʘ ʧʨʠʭʦʜʷʪʩʷ ʥʘ 

ʧʝʨʠʦʜʳ ʚʝʷʥʠʷ ʩʫʭʦʚʝʷ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ð ʫʧʨʦʱʘʝʪ ʨʘʙʦʪʳ ʧʦ ʦʮʝʥʢʝ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ. 

ʈʘʩʧʦʣʦʞʝʥʠʝ ʦʧʳʪʘ, ʧʦʜʩʯʝʪ ʠ ʘʥʘʣʠʟʳ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʧʦ ʤʝʪʦʜʠʢʝ ɺʀʈ (ʙʳʚʰʠʡ 

ɺʩʝʩʦʶʟʥʳʡ ʀʥʩʪʠʪʫʪ ʈʘʩʪʝʥʠʝʚʦʜʩʪʚʘ) (1), ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʘʥʘʣʠʟʳ ʠ ʬʝʥʦʣʦʛʠʯʝʩʢʠʝ 

ʥʘʙʣʶʜʝʥʠʷ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʧʦ ʤʝʪʦʜʠʯʝʩʢʦʤʫ ʧʦʩʦʙʠʶ (2), [2], ʠʟʜʘʥʥʦʤʫ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʩʦʨʪʦʠʩʧʳʪʘʪʝʣʴʥʦʡ ʢʦʤʠʩʩʠʝʡ ʧʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʢʫʣʴʪʫʨʘʤ.  

ʉ ʮʝʣʴʶ ʙʦʣʝʝ ʪʦʯʥʦʛʦ ʠʟʫʯʝʥʠʷ ʚʳʥʦʩʣʠʚʦʩʪʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʫʭʦʚʝʷʤ ʩʦʨʪʘ ʠ 

ʣʠʥʠʠ ʙʳʣʠ ʚʳʩʘʞʝʥʳ ʧʦʟʥʝʝ, ʯʝʤ ʚ ʦʧʪʠʤʘʣʴʥʳʝ ʩʨʦʢʠ ʧʦʩʝʚʘ. ʋ ʩʦʨʪʦʚ ʠ ʣʠʥʠʡ 

ʚʳʩʘʞʝʥʥʳʭ ʚ ʧʦʟʜʥʠʝ ʩʨʦʢʠ ʧʦʩʝʚʘ ʦʙʣʝʛʯʘʝʪʩʷ ʦʮʝʥʢʘ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʩʫʭʦʚʝʷʤ ʚ ʬʘʟʳ 

ʢʦʣʦʰʝʥʠʷ, ʮʚʝʪʝʥʠʷ ʠ ʥʘʣʠʚʘ ʟʝʨʥʘ.  

ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʨʘʩʩʯʝʪʳ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʧʦ ʤʝʪʦʜʠʢʝ ɼʦʩʧʝʭʦʚʘ ɹ. ɸ. (1985) [3].  

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʋʨʦʞʘʡʥʦʩʪʴ ð ̫ ʚʣʷʝʪʩʷ ʩʘʤʳʤ ʚʘʞʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʢʘʯʝʩʪʚʘ ʩʦʨʪʘ, ʩʯʠʪʘʶʱʠʤʩʷ 

ʛʣʘʚʥʳʤ ʬʘʢʪʦʨʦʤ ʚ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʩʝʣʝʢʮʠʠ [4ï6].  

ʋʨʦʞʘʡʥʦʩʪʴ ʧʰʝʥʠʮʳ ʟʘʚʠʩʠʪ ʦʪ ʩʪʨʦʝʥʠʷ ʨʘʩʪʝʥʠʷ, ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʠ ʦʪ ʩʦʩʪʘʚʘ 

ʟʝʨʥʘ. ʇʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʬʘʢʪʦʨʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʠ ʛʝʥʦʪʠʧʘ ʚʦʟʤʦʞʥ rʧʨʦʠʟʦʡʪʠ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ, ʩʫʱʝʩʪʚʫʝʪ ʚʟʘʠʤʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʛʝʥʦʪʠʧʦʤ ʠ ʚʥʝʰʥʝʡ ʩʨʝʜʦʡ. 

ɺ ʣʠʪʝʨʘʪʫʨʘʭ ʧʦ ʨʘʟʥʦʤʫ ʠʟʣʦʞʝʥʦ ʦ ʠʟʤʝʥʯʠʚʦʩʪʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ 

ʥʘʩʣʝʩʜʩʪʚʝʥʥʦʩʪʠ. ʕʪʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʣʠʷʥʠʝʤ ʚʦʟʜʝʡʩʪʚʠʷ ʫʩʣʦʚʠʡ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʠ 

ʧʨʠʚʦʜʠʪ ʢ ʙʦʣʴʰʠʤ ʥʝʫʜʦʙʩʪʚʘʤ ʧʨʠ ʨʘʙʦʪʘʭ ʩʝʣʝʢʮʠʠ. ʉʘʤʦʝ ʚʘʞʥʦʝ ʚ ʩʝʣʝʢʮʠʠ ʵʪʦ 

ʧʦʢʘʟʘʪʝʣʠ ʢʦʥʢʨʝʪʥʦʛʦ ʛʝʥʦʪʠʧʘ ʠʣʠ ʧʦʢʘʟʘʪʝʣʠ ʫʨʦʞʘʡʥʦʩʪʠ ʛʦʤʦ ʠ ʛʝʪʝʨʦʟʠʛʦʪʳ, ʘ ʪʘʢ ʞʝ 

ʜʨʫʛʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʪʦ ʝʩʪʴ ʠʭ ʛʝʥʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ. ʕʪʠ ʜʚʘ ʬʘʢʪʦʨʘ ʟʘʚʠʩʷʪ ʦʪ ʦʪʙʦʨʘ 

ʩʘʤʦʛʦ ʣʫʯʰʝʛʦ ʛʝʥʦʪʠʧʘ ʠʟ ʛʠʙʨʠʜʦʚ ʧʨʠ ʛʠʙʨʠʜʠʟʘʮʠʠ [7, 8, 13].  

ɼʣʷ ʧʨʘʚʠʣʴʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʪʝʦʨʠʠ ʛʝʥʝʪʠʢʠ ʚ ʨʘʙʦʪʘʭ ʩʝʣʝʢʮʠʠ ʥʝʦʙʭʦʜʠʤʦ 

ʚʩʝʩʪʦʨʦʥʝʝ ʠʟʫʯʝʥʠʝ ʢʦʤʧʣʝʢʩʘ ʩʣʦʞʥʳʭ ʥʘʯʘʣʴʥʳʭ ʬʦʨʤ. ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʩʦʨʪʦʚ ʠ ʣʠʥʠʡ 

ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʚʣʠʷʥʠʶ ʩʫʭʦʚʝʝʚ ʧʦʢʘʟʘʪʝʣʴ ʫʨʦʞʘʡʥʦʩʪʠ ʩʯʠʪʘʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ [9ï12]. 

ʇʦ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʟʘ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʧʨʝʜʳʜʫʱʠʤʠ ʛʦʜʘʤʠ, ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʠ ʩʫʭʦʚʝʝʚ ʙʳʣʠ ʚʳʩʦʢʠʤʠ. ʅʘʯʠʥʘʷ ʩʦ ʚʪʦʨʦʡ 
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ʜʝʢʘʜʳ ʘʧʨʝʣʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʙʳʣʘ ʚʳʰʝ 30 
0
ʉ, ʘ ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ ʜʦʩʪʠʛʘʣʘ ʙʦʣʝʝ 8 ʤ/ʩ. 

ʊʘʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʙʳʣʘ ʜʦ ʬʘʟʳ ʩʦʟʨʝʚʘʥʠʷ. ʉʘʤʘʷ ʚʳʩʦʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʙʣʶʜʘʣʘʩʴ 28 ʤʘʷ 

(39 Áʉ), ʘ ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ ð 8,3 ʤ/ʩ. ʕʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʳʚʘʣʦʩʴ ʥʘ 

ʨʘʩʪʝʥʠʷʭ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩ 3 ʤʘʷ ʧʦ 20 ʤʘʷ ʥʘʙʣʶʜʘʣʘʩʴ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʫʭʘ 35ï37 Áʉ ʠ 

ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ 8,9ï10,0 ʤ/ʩ ʚ ʬʘʟʫ ʤʦʣʦʯʥʦïʚʦʩʢʦʚʦʡ ʩʧʝʣʦʩʪʠ, ʘ 27ï28 ʤʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʚʦʟʜʫʭʘ ʜʦʭʦʜʠʣʘ ʜʦ 40 Áʉ ʠ ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ ʜʦ 11,1 ʤ/ʩ, ʯʪʦ ʥʝʛʘʪʠʚʥʦ ʧʦʚʣʠʷʣʦ ʥʘ ʤʘʩʩʫ 

ʟʝʨʝʥ ʥʝʫʩʪʦʡʯʠʚʳʭ ʩʦʨʪʦʚ ʠ ʦʙʨʘʟʮʦʚ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʨʘʙʦʪ, ʫ ʫʩʪʦʡʯʠʚʳʭ ʢ ʩʫʭʦʚʝʷʤ ʩʦʨʪʦʚ ʠ 

ʦʙʨʘʟʮʦʚ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʚʳʩʦʢʘʷ ʤʘʩʩʘ 1000 ʟʝʨʝʥ, ʯʪʦ ʚ ʠʪʦʛʝ ʜʘʣʦ ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʦʙʨʘʪʴ 

ʣʫʯʰʠʝ ʩʦʨʪʘ ʠ ʦʙʨʘʟʮʳ.  

ɺʦ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʪʝʯʝʥʠʝ ʪʨʝʭ ʣʝʪ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʠ 

ʩʢʦʨʦʩʪʴ ʩʫʭʦʚʝʝʚ, ʚ ʧʝʨʠʦʜ ʥʘʣʠʚʘ ʟʝʨʥʘ, ʚʨʝʤʷ ʦʪ ʚʨʝʤʝʥʠ ʨʝʟʢʦ ʫʚʝʣʠʯʠʚʘʣʠʩʴ, ʯʪʦ 

ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʣʦ ʥʘ ʤʘʩʩʫ 1000 ʟʝʨʝʥ, ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʜʨʫʛʠʝ ʭʦʟʷʡʩʪʚʝʥʥʦïʮʝʥʥʳʝ 

ʧʨʠʟʥʘʢʠ ʩʦʨʪʦʚ ʠ ʦʙʨʘʟʮʦʚ, ʚʳʩʝʷʥʥʳʭ ʚ ʧʫʩʪʳʥʥʦʡ ʟʦʥʝ (ʊʘʙʣʠʮʘ). 

 

ʊʘʙʣʠʮʘ. 

ʍʆɿʗʁʉʊɺɽʅʅʆïʎɽʅʅʓɽ ʇʈʀɿʅɸʂʀ ʉʆʈʊʆɺ ʀ ʆɹʈɸɿʎʆɺ,  

ʀɿʋʏɽʅʅʓʍ ɺ ʄʀʈʀʐʂʆʈʉʂʆʄ ʀ ʊɽʈʄɽɿʉʂʆʄ ʈɸʁʆʅɸʍ 
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1 ʂʨʘʩʥʦʜʘʨ-99 (ʩʪ)  210Ñ2,5 46Ñ2,3 36Ñ0,6 13Ñ0,7 214Ñ3,3 50Ñ4,6 34Ñ1,6 13Ñ0,3 

4 ʍ. ɹʝʰʠʨ 203Ñ4,0 61Ñ2,1 38Ñ0,7 15Ñ0,4 205Ñ3,5 62Ñ0,7 38Ñ0,8 14Ñ0,1 

5 ɻʦʟʛʦʥ 207Ñ3,3 62Ñ0,6 40Ñ0,6 14Ñ0,2 211Ñ2,8 65Ñ0,5 40Ñ0,6 15Ñ0,2 

6 ʂʈ11ï36ï6 207Ñ4,3 66Ñ1,5 41Ñ0,7 15Ñ0,3 207Ñ2,8 67Ñ0,4 42Ñ0,4 15Ñ0,2 

10 ʂʈ11ï36ï10 207Ñ5,0 63Ñ2,0 39Ñ1,6 14Ñ0,5 209Ñ2,8 62Ñ1,8 37Ñ1,7 14Ñ0,2 

20 ʂʈ11ï36ï20 207Ñ4,3 63Ñ2,1 41Ñ0,7 14Ñ0,2 211Ñ3,7 65Ñ1,5 41Ñ0,5 14Ñ0,4 

21 ʂʈ11ï36ï21 209Ñ3,3 59Ñ2,2 40Ñ0,7 14Ñ0,4 211Ñ3,2 61Ñ0,9 40Ñ1,0 14Ñ0,4 

36 ʂʈ11ï36ï36 205Ñ4,5 66Ñ0,9 42Ñ0,3 14Ñ0,5 208Ñ2,8 68Ñ1,5 41Ñ0,6 14Ñ0,1 

 

ɺ ʮʝʣʷʭ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʦʨʪʦʚ ʠ ʦʙʨʘʟʮʦʚ ʠʩʧʳʪʫʝʤʳʭ ʚ 

ʄʠʨʠʰʢʦʨʩʢʦʤ ʠ ʊʝʨʤʝʟʩʢʦʤ ʨʘʡʦʥʘʭ ʙʳʣʠ ʠʟʫʯʝʥʳ ʪʘʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʢʘʢ ʜʣʠʥʘ ʢʦʣʦʩʘ, 

ʢʦʣʠʯʝʩʪʚʦ ʟʝʨʝʥ ʚ ʦʜʥʦʤ ʢʦʣʦʩʝ ʠ ʤʘʩʩʘ 1000 ʟʝʨʝʥ.  

ʉʦʛʣʘʩʥʦ ʩʨʝʜʥʠʤ ʪʨʝʭʣʝʪʥʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ð ʢʦʣʠʯʝʩʪʚʦ ʟʝʨʝʥ ʚ ʦʜʥʦʤ ʢʦʣʦʩʝ 

ʫʚʝʣʠʯʠʚʘʣʦʩʴ: ʫ ʦʙʨʘʟʮʦʚ ʂʈ11ï36ï9, ʂʈ11ï36ï10 ʥʘ 8 ʰʪ., ʫ ʦʙʨʘʟʮʦʚ ʂʈ11ï36ï21, ʂʈ11ï

36ï20 ʥʘ 9ï11 ʰʪ., ʫ ʩʦʨʪʘ ɻʦʟʛʦʥ ʥʘ 12 ʰʪ., ʠ ʫ ʦʙʨʘʟʮʦʚ ʂʈ11ï36ï7, ʂʈ11ï36ï36 ʥʘ 15 hʪ. 

ɺʝʩ ʩʝʤʷʥ ʙʳʣ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 0,7ï1,0 ʛ. ʙʦʣʴʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʪʘʥʜʘʨʪʥʳʤ 

ʩʦʨʪʦʤ ʂʨʘʩʥʦʜʘʨʩʢʘʷ-99. 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʢʣʝʡʢʦʚʠʥʳ, ʚ ʢʘʯʝʩʪʚʝ ʧʦʢʘʟʘʪʝʣʷ ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ ʩʦʨʪʦʚ ʠ 

ʦʙʨʘʟʮʦʚ, ʨʝʟʫʣʴʪʘʪʳ ʪʨʝʭʣʝʪʥʠʭ ʥʘʙʣʶʜʝʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʫ ʂʈ11ï36ï20, ʂʈ11ï36ï9, ʂʈ11ï

36ï7, ɻʦʟʛʦʥ, ʂʈ11ï36ï7, ʂʈ11ï36ï12, ʂʈ11ï36ï10, ʂʈ11ï36, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʪʘʥʜʘʨʪʥʳʤ 

ʩʦʨʪʦʤ, ʩʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ ʢʦʣʠʯʝʩʪʚʘ ʢʣʝʡʢʦʚʠʥʳ ʙʳʣ ʥʘʤʥʦʛʦ ʚʳʰʝ, ʯʝʤ ʫ ʩʪʘʥʜʘʨʪʥʦʛʦ 

ʩʦʨʪʘ ʂʨʘʩʥʦʜʘʨʩʢʘʷ-99. ʀʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʞʘʨʢʦʛʦ ʢʣʠʤʘʪʘ ʫ ʠʟʫʯʝʥʥʳʭ 

ʩʦʨʪʦʚ ʠ ʦʙʨʘʟʮʦʚ ʧʦʢʘʟʘʪʝʣʴ ʢʦʣʠʯʝʩʪʚʘ ʢʣʝʡʢʦʚʠʥʳ ʚ ʩʦʩʪʘʚʝ ʟʝʨʝʥ ʙʳʣ ʭʘʨʘʢʪʝʨʥʦ 
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ʚr ʩʦʢʠʤ ʠ ʜʘʥʥʳʝ ʩʦʨʪʘ ʠ ʦʙʨʘʟʮʳ ʤʦʞʥʦ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʨʘʙʦʪ ʧʦ 

ʩʢʨʝʱʠʚʘʥʠʶ ʚ ʢʘʯʝʩʪʚʝ ʜʦʥʦʨʦʚ ʧʦ ʜʘʥʥʦʤʫ ʧʨʠʟʥʘʢʫ.  

ʀʟ ʠʟʫʯʝʥʥʳʭ ʩʦʨʪʦʚ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ, ʚ ʫʩʣʦʚʠʷʭ ʊʝʨʤʝʟʩʢʦʛʦ ʨʘʡʦʥʘ 

ʉʫʨʭʘʥʜʘʨʴʠʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʧʦʢʘʟʘʪʝʣʴ ʫʨʦʞʘʡʥʦʩʪʠ ʙʳʣ ʚʳʰʝ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ 

ʩʪʘʥʜʘʨʪʥʳʤ ʩʦʨʪʦʤ ʂʨʘʩʥʦʜʘʨʩʢʘʷ-99.  

ʋʨʦʞʘʡʥʦʩʪʴ ʩʦʨʪʘ ʂʈ11ï36ï20 (ʂʝʰ-2016) ʥʘ 15,9 ʮ/ʛʘ ʙʦʣʴʰʝ, ʯʝʤ ʫ ʂʨʘʩʥʦʜʘʨʩʢʦʡ-

99; ʂʈ11ï36ï6 (ʐʫʢʨʦʥʘ) ð ʥʘ 17,3 ʮ/ʛʘ; ʂʈ11ï36ï36 (ʐʘʤʩ) ð ʥʘ 18,2 ʮ/ʛʘ, ʘ ʚ ʫʩʣʦʚʠʷʭ 

ʄʠʨʠʰʢʦʨʩʢʦʛʦ ʨʘʡʦʥʘ ʂʘʰʢʘʜʘʨʴʠʥʩʢʦʡ ʦʙʣʘʩʪʠ: ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʨʪʘ ʂʈ11ï36ï6 (ʐʫʢʨʦʥʘ) 

ð ʥʘ 20 ʮ/ʛʘ ʚʳʰʝ; ʂʈ11ï36ï36 (ʐʘʤʩ) ð ʥʘ 19,9 ʮ/ʛʘ, ʂʈ11ï36ï20 (ʂʝʰ-2016) ð ʥʘ 17,5 

ʮ/ʛʘ.  

ʆʮʝʥʢʘ ʩʦʨʪʦʚ ʠ ʣʠʥʠʡ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʩʫʭʦʚʝʶ ʚ ʫʩʣʦʚʠʷʭ ʨʘʡʦʥʦʚ ʄʠʨʠʰʢʦʨ ʠ 

ʊʝʨʤʝʟ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʫ 10 ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʭ ʠ ʫʩʪʦʡʯʠʚʳʭ ʢ ʩʫʭʦʚʝʶ ʩʦʨʪʦʚ, ʠ ʦʙʨʘʟʮʦʚ 

ʧʦʢʘʟʘʪʝʣʴ ʫʨʦʞʘʡʥʦʩʪʠ ʥʘ 8,2ï18,2 ʮ/ʛʘ ʙʳʣ ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʪʘʥʜʘʨʪʥʳʤ ʩʦʨʪʦʤ 

ʂʨʘʩʥʦʜʘʨʩʢʘʷ-99.  

 

ɺʳʚʦʜʳ 

ɺʳʷʚʣʝʥʦ, ʯʪʦ ʠʩʩʣʝʜʫʝʤʳʝ ʦʙʨʘʟʳ ʧʦʢʘʟʘʣʠ ʣʫʯʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʚʩʝʤ ʧʦʢʘʟʘʪʝʣʷʤ ʠ 

ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ ʧʨʝʚʳʰʘʣʠ ʩʪʘʥʜʘʨʪʥʳʡ ʩʦʨʪ ʂʨʘʩʥʦʜʘʨʩʢʘʷ-99.  

ʕʪʠ ʩʦʨʪʘ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚʳʩʝʚʘʪʴ ʥʘ ʙʦʣʴʰʠʭ ʧʣʦʱʘʜʷʭ ʚ ʨʝʛʠʦʥʘʭ ʩ ʚʳʩʦʢʦʡ 

ʪʝʤʧʝʨʘʪʫʨʦʡ ʠ ʯʘʩʪʳʤʠ ʩʫʭʦʚʝʷʤʠ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʫʩʪʦʡʯʠʚʳʝ ʢ ʚʳʩʦʢʠʤ ʪʝʤʧʝʨʘʪʫʨʘʤ, ʟʘʩʫʭʝ ʠ ʩʫʭʦʚʝʷʤ 

ʩʦʨʪʘ ʐʘʤʩ, ʐʫʢʨʦʥʘ ʠ ʂʝ-h2016 ʧʝʨʝʜʘʥʳ ʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʢʦʤʠʩʩʠʶ ʧʦ 

ʩʦʨʪʦʠʩʧʳʪʘʥʠʶ ʚ ʢʘʯʝʩʪʚʝ ʥʦʚʳʭ ʩʦʨʪʦʚ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʨʝʢʦʤʝʥʜʦʚʘʥʳ ʜʣʷ ʧʦʩʝʚʘ ʠ 

ʨʘʟʤʥʦʞʝʥʠʷ ʚ ʘʨʠʜʥʳʭ ʟʦʥʘʭ ʋʟʙʝʢʠʩʪʘʥʘ. 
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ɸʥʥʦʪʘʮʠʷ. ʇʨʦʜʫʢʮʠʷ ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ ʦʜʥʘ ʠʟ ʥʘʠʙʦʣʝʝ ʠʤʧʦʨʪʠʨʫʝʤʳʭ ʠ 

ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʫ ʨʘʟʥʳʭ ʩʦʮʠʘʣʴʥʳʭ ʩʣʦʝʚ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʠ. ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʠ 

ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʦʪʨʘʩʣʠ ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ ʥʝʠʟʙʝʞʥʦ ʩʚʷʟʘʥʦ ʩ ʦʩʚʦʝʥʠʝʤ ʥʦʚʳʭ 

ʪʝʨʨʠʪʦʨʠʡ ʩ ʟʝʤʣʷʤʠ, ʧʨʠʛʦʜʥʳʤʠ ʜʣʷ ʚʠʥʦʛʨʘʜʘ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʥʝʫʢʨʳʚʥʦʡ 

ʢʫʣʴʪʫʨʝ. ɺʘʞʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʜʣʷ ʦʮʝʥʢʠ ʟʝʤʝʣʴ, ʦʩʚʘʠʚʘʝʤʳʭ ʧʦʜ ʚʠʥʦʛʨʘʜʥʠʢʠ ʩ ʦʜʥʦʡ 

ʩʪʦʨʦʥʳ ʠ ʩʦʨʪʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʟʘʢʣʘʜʢʠ ʥʘʩʘʞʜʝʥʠʡ ð ʩ ʜʨʫʛʦʡ, ʷʚʣʷʶʪʩʷ 

ʩʪʘʙʠʣʴʥʦʩʪʴ ʧʣʦʜʦʥʦʰʝʥʠʷ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʘʨʘʤʝʪʨʦʚ ʢʘʯʝʩʪʚʘ ʫʨʦʞʘʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʩʪʘʮʠʦʥʘʨʥʳʭ ʥʘʙʣʶʜʝʥʠʡ, ʦʧʨʝʜʝʣʝʥʳ ʩʦʨʪʘ ʩ ʥʠʟʢʦʡ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

(ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ʤʝʥʴʰʝ 25%), ʠ ʫʩʪʦʡʯʠʚʦʡ ʩʘʭʘʨʠʩʪʦʩʪʴʶ ʩʦʢʘ ʟʘ ʛʦʜʳ 

ʧʣʦʜʦʥʦʰʝʥʠʷ: ɹʠʘʥʢʘ, ʂʝʨʥʝʨ, ʂʨʠʩʪʘʣʣ, ʇʦʜʘʨʦʢ ʄʘʛʘʨʘʯʘ, ʈʠʩʣʠʥʛ, ʈʠʪʦʥ ʠ 

ʃʝʚʦʢʫʤʩʢʠʡ. ɺʚʝʜʝʥʠʝ ʚ ʩʦʩʪʘʚ ʥʝʫʢʨʳʚʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʩʦʨʪʦʚ ʩ ʚʳʩʦʢʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴʶ 

ʢ ʤʦʨʦʟʘʤ (ʆʥʠʮʢʘʥʩʢʠʡ, ʉʪʝʧʥʷʢ, ʇʝʨʚʝʥʝʮ ʄʘʛʘʨʘʯʘ) ʥʝʦʙʭʦʜʠʤʦ ʩʦʯʝʪʘʪʴ ʩ ʧʨʠʝʤʘʤʠ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʢʫʩʪʳ, ʥʘʧʨʘʚʣʝʥʥʳʤʠ ʥʘ ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʫʨʦʞʘʷ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ 

ʧʫʪʝʤ ʢʣʦʥʦʚʦʡ ʩʝʣʝʢʮʠʠ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʥʘʛʨʫʟʢʠ ʫʨʦʞʘʝʤ. 

 

Abstract. Products of viticulture one of most imported and highly sought at the different social 

layers of Russian population. Renewal and further development of industry of viticulture are 

inevitably related to mastering of new territories with earth suitable for a vine, mainly in a not cover 

culture. By important indexes for the estimation of earth mastered under vineyards from one side, 

used for the bookmark of planting and sorts ð with other, there are stability of fruiting and stability 

of parameters of quality of harvest. As a result of stationary supervisions, sorts are certain with the 

subzero variableness of the productivity (coefficient of variation < 25%), and steady sacchariferous 

ness of juice for years fruiting: Bianca, Kerner, Cristall, Podarok Magaracha, Riesling, Riton and 

Levokumskii. Introduction in the complement of the not cover planting of sorts with high resistance 
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to the frosts (Onitskanskii, Stepnyak, Podarok Magaracha) it is necessary to combine with the 

receptions of affecting bushes, sent to the improvement of quality of harvest. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʝʫʢʨʳʚʥʳʝ ʚʠʥʦʛʨʘʜʥʠʢʠ, ʩʦʨʪʘ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʠ ʚʦʟʨʘʩʪʥʘʷ 

ʚʘʨʠʘʮʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʫʨʦʞʘʷ, ʘʣʣʶʚʠʘʣʴʥʦ-ʣʫʛʦʚʳʝ ʧʦʯʚʳ. 

 

Keywords: not cover vineyards, varieties, spatial and age-related variation of the productivity 

and quality of harvest, alluvial-meadow soils. 

 

ʇʣʦʱʘʜʠ ʚʠʥʦʛʨʘʜʥʠʢʦʚ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʩʦʩʪʘʚʣʷʶʪ ʦʢʦʣʦ 90 ʪʳʩ ʛʘ, ʧʨʠ 

ʚʘʣʦʚʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʚʠʥʦʛʨʘʜʘ ʧʦʯʪʠ 0,5 ʤʣʥ ʪ ʚ ʛʦʜ. ʇʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 2015ï2016 ʛʛ. 

ʠʤʧʦʨʪ ʚʠʥʘ ʚ ʈʦʩʩʠʶ ʠʟ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥ ʩʦʩʪʘʚʠʣ 4 ʤʣʥ ʛʢʣ ʧʨʠ ʩʦʙʩʪʚʝʥʥʦʤ 

ʧʨʦʠʟʚʦʜʩʪʚʝ 5,6 ʤʣʥ ʛʢʣ [1ï2]. ɺ ʩʫʤʤʝ ʩ ʠʤʧʦʨʪʦʤ ʩʫʰʝʥʥʦʛʦ ʠ ʩʚʝʞʝʛʦ ʚʠʥʦʛʨʘʜʘ ʚ 

ʧʦʩʣʝʜʥʠʝ 3 ʛʦʜʘ ʚ ʥʘʰʫ ʩʪʨʘʥʫ ʧʦʩʪʘʚʣʷʣʦʩʴ ʧʦ 180ï220 ʪʳʩ ʪ ʚʠʥʦʛʨʘʜʘ. ʉ ʫʯʝʪʦʤ ʮʝʥʦʚʦʡ 

ʩʠʪʫʘʮʠʠ ʥʘ ʚʠʥʦʛʨʘʜ ʠ ʧʨʦʜʫʢʪʳ ʝʛʦ ʧʝʨʝʨʘʙʦʪʢʠ ʪʘʢʦʝ ʧʦʣʦʞʝʥʠʝ ʚ ʚʠʥʦʛʨʘʜʘʨʩʪʚʝ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʟʥʘʯʠʪʝʣʴʥʦʤ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʤ ʨʳʥʢʝ ʥʘ ʨʘʟʣʠʯʥʳʝ ʧʨʦʜʫʢʪʳ ʵʪʦʡ 

ʦʪʨʘʩʣʠ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚʥʫʪʨʠ ʩʪʨʘʥʳ, ʙʝʟ ʫʯʝʪʘ ʨʝʘʣʴʥʦ ʚʦʟʤʦʞʥʦʛʦ ʵʢʩʧʦʨʪʥʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ [3ï4].  

ʆʛʨʘʥʠʯʝʥʥʳʝ ʨʝʩʫʨʩʳ ʧʘʭʦʪʥʳʭ ʟʝʤʝʣʴ, ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʨʘʟʚʠʪʠʷ ʥʝ ʫʢʨʳʚʥʦʛʦ 

ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ ʜʠʢʪʫʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʟʳʩʢʘʥʠʷ ʪʝʨʨʠʪʦʨʠʡ ʩ ʜʦʩʪʘʪʦʯʥʦ 

ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʦʪʨʘʩʣʠ. ʂ ʯʠʩʣʫ ʪʘʢʠʭ 

ʪʝʨʨʠʪʦʨʠʡ ʦʪʥʦʩʷʪʩʷ ʟʝʤʣʠ ʩʦ ʩʢʣʦʥʦʚʳʤ ʨʝʣʴʝʬʦʤ, ʘ ʪʘʢʞʝ ʩ ʧʝʩʯʘʥʳʤ ʠ ʘʣʣʶʚʠʘʣʴʥʦï

ʣʫʛʦʚʳʤ ʧʦʯʚʝʥʥʳʤ ʧʦʢʨʦʚʦʤ, ʚ ʟʥʘʯʠʪʝʣʴʥʳʭ ʤʘʩʰʪʘʙʘʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʪʝʧʣʦʦʙʝʩʧʝʯʝʥʥʦʡ ʩʪʝʧʥʦʡ ʟʦʥʝ ʨʝʛʠʦʥʦʚ ʎʝʥʪʨʘʣʴʥʦʛʦ ʇʨʝʜʢʘʚʢʘʟʴʷ: ʉʪʘʚʨʦʧʦʣʴʩʢʦʤ 

ʢʨʘʝ, ʂʘʙʘʨʜʠʥʦïɹʘʣʢʘʨʩʢʦʡ ʠ ʏʝʯʝʥʩʢʦʡ ʨʝʩʧʫʙʣʠʢʘʭ. ʇʣʦʱʘʜʠ ʪʘʢʠʭ ʟʝʤʝʣʴ ʚ ʥʘʟʚʘʥʥʳʭ 

ʨʝʛʠʦʥʘʭ ʧʨʝʚʳʰʘʶʪ 400 ʪʳʩ ʛʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʪʦʣʴʢʦ ʩ ʘʣʣʶʚʠʘʣʴʥʦïʣʫʛʦʚʳʤ ʧʦʯʚʝʥʥʳʤ 

ʧʦʢʨʦʚʦʤ ʙʦʣʝʝ 60 ʪʳʩ ʛʘ [5ï6]. 

ʉ ʫʯʝʪʦʤ ʧʦʷʚʣʝʥʠʷ ʩʦʨʪʦʚ ʚʠʥʦʛʨʘʜʘ ʩ ʧʦʚʳʰʝʥʥʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴʶ ʢ ʟʠʤʥʠʤ 

ʧʦʛʦʜʥʳʤ ʫʩʣʦʚʠʷʤ, ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʚʝʩʪʠ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʤʘʩʰʪʘʙʘʭ ʥʝ 

ʫʢʨʳʚʥʫʶ, ʘ ʚʦ ʤʥʦʛʠʭ ʤʝʩʪʘʭ ʠ ʢʦʨʥʝʩʦʙʩʪʚʝʥʥʫʶ ʢʫʣʴʪʫʨʫ ʚʠʥʦʛʨʘʜʘ. ʄʥʦʛʦʣʝʪʥʠʡ ʦʧʳʪ 

ʚʝʜʝʥʠʷ ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ ʚ ʥʘʟʚʘʥʥʳʭ ʨʝʛʠʦʥʘʭ, ʩʨʘʚʥʠʪʝʣʴʥʦ ʚʳʩʦʢʘʷ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ 

ʪʨʫʜʦʚʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʥʦʚʳʝ ʬʦʨʤʳ ʦʨʛʘʥʠʟʘʮʠʠ ʪʨʫʜʘ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʝʛʦ ʧʨʦʜʫʢʪʦʚ, 

ʨʝʘʣʴʥʘʷ ʬʠʥʘʥʩʦʚʘʷ ʠ ʤʘʪʝʨʠʘʣʴʥʘʷ ʧʦʜʜʝʨʞʢʘ ʩʦ ʩʪʦʨʦʥʳ ʛʦʩʫʜʘʨʩʪʚʘ, ʦʙʦʩʥʦʚʘʥʦ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʦʪʨʘʩʣʠ ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ. ʕʪʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ 

ʚʝʜʝʥʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʩʧʦʩʦʙʩʪʚʫʶʪ ʪʘʢʞʝ ʩʣʦʞʠʚʰʠʝʩʷ ʤʘʨʢʝʪʠʥʛʦʚʳʝ ʫʩʣʦʚʠʷ, 

ʚʳʟʚʘʥʥʳʝ ʥʝ ʪʦʣʴʢʦ ʚʥʫʪʨʠʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʦʪʥʦʰʝʥʠʷʤʠ, ʥʦ ʠ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʟʘʚʠʩʠʤʦʩʪʴʶ ʦʪ ʠʤʧʦʨʪʘ ʚʠʥʦʛʨʘʜʦʚʠʥʦʜʝʣʴʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ [2ï4]. 

ʅʘ ʧʝʨʚʦʥʘʯʘʣʴʥʳʭ ʵʪʘʧʘʭ ʩʪʘʥʦʚʣʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʣʶʙʦʡ ʦʪʨʘʩʣʠ 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʥʝʠʟʙʝʞʥʦ ʧʨʦʷʚʣʷʝʪʩʷ ʧʝʨʠʦʜ ʵʢʩʪʝʥʩʠʚʥʦʛʦ ʚʝʜʝʥʠʷ ʭʦʟʷʡʩʪʚʘ, 

ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʧʫʪʝʤ ʨʘʩʰʠʨʝʥʠʷ ʧʣʦʱʘʜʝʡ ʧʦʜ ʥʦʚʳʝ ʢʫʣʴʪʫʨʳ. ʇʨʠ ʵʪʦʤ ʚʘʞʥʝʡʰʠʤ 

ʚʦʧʨʦʩʦʤ, ʨʝʰʘʝʤʳʤ ʥʘ ʥʘʯʘʣʴʥʳʭ ʵʪʘʧʘʭ ʩʪʘʥʦʚʣʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʡ ʦʪʨʘʩʣʠ, ʷʚʣʷʝʪʩʷ 

ʚʳʙʦʨ ʩʦʨʪʠʤʝʥʪʘ, ʚʚʦʜʠʤʳʭ ʚ ʢʫʣʴʪʫʨʫ ʨʘʩʪʝʥʠʡ. 

ʉʦʨʪʠʤʝʥʪ ʚʠʥʦʛʨʘʜʘ ʜʣʷ ʟʘʢʣʘʜʢʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʦʩʦʙʝʥʥʦ ʚ ʥʦʚʳʭ, 

ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ ʨʘʡʦʥʘʭ ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʢʘʟʘʪʝʣʷʤʠ 

ʢʘʯʝʩʪʚʘ ʫʨʦʞʘʷ, ʩ ʪʝʤ ʯʪʦʙʳ ʫʩʪʘʥʦʚʠʪʴ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʠ ʤʘʩʰʪʘʙʳ ʝʛʦ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʅʘ ʬʦʥʝ ʤʘʪʝʨʠʘʣʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʫʩʣʦʚʠʷ ʪʝʧʣʦï ʠ 

ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ, ʤʝʭʘʥʠʯʝʩʢʠʭ ʠ ʘʛʨʦʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʚʘʞʥʦ 
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ʪʘʢʞʝ ʫʩʪʘʥʦʚʠʪʴ ʩʪʝʧʝʥʴ ʠ ʭʘʨʘʢʪʝʨ ʚʘʨʠʘʮʠʠ ʫʨʦʞʘʡʥʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʩʦʨʪʦʚ ʥʘ 

ʢʦʥʢʨʝʪʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʚ ʪʝʯʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʩʨʦʢʘ ʚʦʟʜʝʣʳʚʘʥʠʷ ʚʠʥʦʛʨʘʜʘ.  

ʅʘʠʙʦʣʝʝ ʧʨʠʛʦʜʥʳʤʠ ʜʣʷ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʦʛʦ ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʘʜʦʚ ʠ ʚʠʥʦʛʨʘʜʥʠʢʦʚ ʚ 

ʨʝʛʠʦʥʝ ʎʝʥʪʨʘʣʴʥʦʛʦ ʇʨʝʜʢʘʚʢʘʟʴʷ, ʚʳʜʝʣʷʶʪʩʷ ʨʘʚʥʠʥʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʤʝʞʜʫʨʝʯʠʡ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʘʣʣʶʚʠʘʣʴʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʩ ʚʢʣʶʯʝʥʠʝʤ ʢʘʤʝʥʥʳʭ ʦʙʣʦʤʢʦʚ ʚ ʚʠʜʝ 

ʛʘʣʝʯʥʠʢʘ [5ï6]. ɺ ʛʝʥʝʪʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʘʣʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʯʝʪʚʝʨʪʠʯʥʳʡ ʧʦʢʨʦʚ, ʥʘ ʢʦʪʦʨʦʤ ʠ ʠʟ ʢʦʪʦʨʦʛʦ, ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʩʦʚʨʝʤʝʥʥʳʝ ʧʦʯʚʳ. ɿʝʤʣʠ, 

ʩ ʙʣʠʟʢʠʤ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʟʘʣʝʛʘʥʠʝʤ ʢʘʤʝʥʠʩʪʳʭ ʦʙʣʦʤʢʦʚ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʢʨʫʧʥʦʩʪʴʶ 

ʙʦʣʝʝ 5ï10 ʩʤ, ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʧʦʣʝʚʦʜʩʪʚʝ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʠʟ-ʟʘ 

ʧʦʚʨʝʞʜʝʥʠʷ ʩʨʝʜʩʪʚ ʤʝʭʘʥʠʟʘʮʠʠ ʚ ʧʨʦʮʝʩʩʝ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʠ ʫʭʦʜʘ ʟʘ ʢʫʣʴʪʫʨʘʤʠ. 

ɺʦ ʚʩʝʭ ʨʝʛʠʦʥʘʭ ʉʝʚʝʨʥʦʛʦ ʂʘʚʢʘʟʘ, ʘʣʣʶʚʠʘʣʴʥʦïʣʫʛʦʚʳʝ ʧʦʯʚʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ 

ʙʘʩʩʝʡʥʘʭ ʛʦʨʥʳʭ ʨʝʢ ʚ ʧʝʨʝʭʦʜʥʦʡ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʨʘʚʥʠʥʥʦʡ ʠʣʠ ʩʣʘʙʦʚʦʣʥʠʩʪʦʡ ʯʘʩʪʠ 

ʧʨʝʜʛʦʨʥʦʡ ʟʦʥʳ. ʊʘʢʠʝ ʧʦʯʚʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʣʦʠʩʪʳʤ ʩʣʦʞʝʥʠʝʤ ʩ ʥʘʣʠʯʠʝʤ ʛʦʨʠʟʦʥʪʦʚ 

ʩʦʜʝʨʞʘʱʠʭ ʦʙʣʦʤʢʠ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ ʚʳʩʦʢʫʶ ʧʝʩʪʨʦʪʫ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ 

ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʟʥʘʯʠʪʝʣʴʥʫʶ ʚʘʨʠʘʮʠʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʚʳʨʘʱʠʚʘʝʤʳʭ ʢʫʣʴʪʫʨ [7ï8].  

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʙʣʘʛʦʜʘʨʷ ʥʘʣʠʯʠʶ ʚ ʧʦʯʚʝʥʥʦʤ ʧʦʢʨʦʚʝ ʦʪʣʦʞʝʥʠʡ ʛʣʠʥʠʩʪʳʭ ʠ/ʠʣʠ 

ʠʣʠʩʪʳʭ ʬʨʘʢʮʠʡ, ʥʘʩʳʱʝʥʥʳʭ ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʠ ʤʠʥʝʨʘʣʴʥʳʤʠ ʧʠʪʘʪʝʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ, 

ʘʣʣʶʚʠʘʣʴʥʳʝ ʧʦʯʚʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʠʥʪʝʨʝʩ ʜʣʷ ʠʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʜ ʩʘʜʳ ʠ ʚʠʥʦʛʨʘʜʥʠʢʠ. ɺʚʠʜʫ ʙʣʠʟʢʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʚʦʜʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, 

ʟʝʤʣʠ ʩ ʘʣʣʶʚʠʘʣʴʥʦïʣʫʛʦʚʳʤ ʧʦʯʚʝʥʥʳʤ ʧʦʢʨʦʚʦʤ ʩʨʘʚʥʠʪʝʣʴʥʦ ʣʝʛʢʦ ʧʦʜʣʝʞʘʪ 

ʠʨʨʠʛʘʮʠʠ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʧʨʠ ʦʙʠʣʠʠ ʛʘʣʝʯʥʠʢʦʚʳʭ ʦʪʣʦʞʝʥʠʡ, ʦʙʣʘʜʘʶʱʠʭ ʥʠʟʢʦʡ 

ʚʦʜʦʫʜʝʨʞʠʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ.  

ɼʣʷ ʫʩʣʦʚʠʡ ʶʞʥʳʭ ʨʝʛʠʦʥʦʚ ʈʌ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʯʚʳ ʧʦʜ ʚʠʥʦʛʨʘʜʥʠʢʠ 

ʧʨʠ ʦʪʣʦʞʝʥʠʷʭ ʢʘʤʝʥʠʩʪʳʭ ʦʙʣʦʤʢʦʚ ʛʣʫʙʞʝ 50ï60 ʩʤ. ɸʣʣʶʚʠʘʣʴʥʦïʣʫʛʦʚʳʝ ʧʦʯʚʳ ʧʦʜ 

ʟʘʢʣʘʜʢʫ ʩʘʜʦʚ ʠ ʚʠʥʦʛʨʘʜʥʠʢʦʚ, ʠʟ-ʟʘ ʠʭ ʩʣʦʠʩʪʦʛʦ ʩʣʦʞʝʥʠʷ, ʠ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʧʝʩʪʨʦʪʦʡ, ʤʦʞʥʦ ʛʦʪʦʚʠʪʴ ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʛʣʫʙʦʢʦʡ (ʧʣʘʥʪʘʞʥʦʡ) 

ʚʩʧʘʰʢʠ, ʘ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʘʩʘʞʜʝʥʠʡ ð ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʨʫʜʠʷ ʩ ʚʨʘʱʘʶʱʠʤʠʩʷ 

ʨʘʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ. ɺ ʪʘʢʦʡ ʩʠʪʫʘʮʠʠ ʚʧʦʣʥʝ ʦʧʨʘʚʜʘʥʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʯʚʳ ʩ ʙʣʠʟʢʠʤ ʢ 

ʧʦʚʝʨʭʥʦʩʪʠ ʛʘʣʝʯʥʠʢʦʚʳʤ ʛʦʨʠʟʦʥʪʦʤ ʧʦʜ ʢʫʣʴʪʫʨʳ ʩ ʛʣʫʙʦʢʦʡ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʦʡ 

(ʚʠʥʦʛʨʘʜʥʠʢʠ) [8ï9].  

ʋʯʝʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʧʝʩʪʨʦʪʳ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʦʙʳʯʥʦ ʧʨʘʢʪʠʢʦʚʘʣʩʷ ʜʣʷ 

ʢʘʤʝʥʠʩʪʳʭ ʠ ʥʘʩʳʱʝʥʥʳʭ ʚʨʝʜʥʳʤʠ ʩʦʣʷʤʠ ʟʝʤʝʣʴ [6ï9]. ʕʪʦʪ ʬʘʢʪʦʨ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 

ʠʟʫʯʝʥ ʜʣʷ ʘʣʣʶʚʠʘʣʴʥʦïʣʫʛʦʚʳʭ ʧʦʯʚ ʦʩʦʙʝʥʥʦ ʚ ʧʣʘʥʝ ʧʦʜʙʦʨʘ ʩʦʨʪʦʚ ʜʣʷ ʥʝ ʫʢʨʳʚʥʦʛʦ 

ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ, ʭʦʪʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʠ ʥʘʫʯʥʳʡ ʠʥʪʝʨʝʩʳ. 

ʀʩʭʦʜʷ ʠʟ ʘʢʪʫʘʣʴʥʦʩʪʠ ʚʳʩʢʘʟʘʥʥʦʡ ʧʨʦʙʣʝʤʳ, ʥʘʤʠ ʦʧʨʝʜʝʣʝʥʘ ʮʝʣʴ ʧʨʦʚʦʜʠʤʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ: ʠʟʫʯʠʪʴ ʩʪʝʧʝʥʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠ ʚʦʟʨʘʩʪʥʦʡ ʚʘʨʠʘʮʠʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʠ ʢʘʯʝʩʪʚʘ ʫʨʦʞʘʷ ʚʠʥʦʛʨʘʜʘ ʩʦʨʪʦʚ ʩ ʧʦʚʳʰʝʥʥʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴʶ ʢ ʤʦʨʦʟʘʤ, ʧʨʠ 

ʚʦʟʜʝʣʳʚʘʥʠʠ ʥʘ ʟʝʤʣʷʭ ʩ ʧʝʩʪʨʳʤ ʘʣʣʶʚʠʘʣʴʥʦïʣʫʛʦʚʳʤ ʧʦʯʚʝʥʥʳʤ ʧʦʢʨʦʚʦʤ.  

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ 

ʇʨʝʜʩʪʘʚʣʷʝʤʘʷ ʨʘʙʦʪʘ, ʧʨʦʚʦʜʠʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʆʆʆ ʂʦʥʮʝʨʥʘ 

çɿʕʊè ʚ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʥʠʭ 10 ʣʝʪ. ʇʣʦʱʘʜʴ ʚʠʥʦʛʨʘʜʥʠʢʦʚ ʚ ʂʦʥʮʝʨʥʝ ʩʦʩʪʘʚʣʷʝʪ 931 ʛʘ. ɺ 

ʥʘʩʘʞʜʝʥʠʷʭ 56 ʩʦʨʪʦʚ, ʠʟ ʢʦʪʦʨʳʭ 46 ð ʪʝʭʥʠʯʝʩʢʠʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʩʪʘʚʣʷʝʤʳʭ ʥʘ ʟʠʤʫ ʙʝʟ 

ʫʢʨʳʪʠʷ ʢʫʩʪʦʚ 20 ʩʦʨʪʦʚ: 15 ð ʩ ʙʝʣʳʤʠ ʠ 5 ʩ ʯʝʨʥʳʤʠ ʷʛʦʜʘʤʠ.  

ɼʣʷ ʦʮʝʥʢʠ ʩʪʘʙʠʣʴʥʦʩʪʠ ʧʣʦʜʦʥʦʰʝʥʠʷ ʠ ʢʘʯʝʩʪʚʘ ʫʨʦʞʘʷ ʧʨʠʤʝʥʷʣʠ ʘʧʧʘʨʘʪ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚʘʨʠʘʮʠʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤ ʠ 

ʚʦʟʨʘʩʪʥʦʤ ʦʪʥʦʰʝʥʠʷʭ [7ï10]. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʟʤʝʥʝʥʠʷ 
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ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʣʦʱʘʜʠ ʧʦʟʚʦʣʷʝʪ ʩʫʜʠʪʴ ʦ ʩʪʝʧʝʥʠ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʠʟʫʯʘʝʤʳʭ ʩʦʨʪʦʚ ʢ ʧʝʩʪʨʦʪʝ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ. ʇʨʠ ʵʪʦʤ ʢʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʤʝʞʜʫ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʛʣʫʙʠʥʳ ʦʪʣʦʞʝʥʠʡ ʛʘʣʝʯʥʠʢʘ ʧʨʠ ʠʭ ʪʠʧʠʯʥʦʡ ʤʦʱʥʦʩʪʠ ʨʘʚʥʦʡ 20ï30 ʩʤ ʩ 

ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʫʩʪʦʚ ʚʠʥʦʛʨʘʜʘ ð ʩ ʜʨʫʛʦʡ, ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʚʝʢʪʦʨ ʠ 

ʪʝʩʥʦʪʫ ʩʚʷʟʝʡ ʤʝʞʜʫ ʥʠʤʠ [11].  

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʫʩʪʘʥʘʚʣʠʚʘʣʘʩʴ ʧʦ ʚʝʣʠʯʠʥʝ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʚʘʨʠʘʮʠʠ ʫʨʦʞʘʡʥʦʩʪʠ 30-ʪʠ ʨʘʥʜʦʤʠʟʠʨʦʚʘʥʦ ʦʪʦʙʨʘʥʥʳʭ ʢʫʩʪʦʚ ʢʘʞʜʦʛʦ ʠʟ ʠʟʫʯʘʝʤʳʭ 

ʩʦʨʪʦʚ, ʩʦʜʝʨʞʘʥʠʶ ʩʘʭʘʨʦʚ ʚ ʩʦʢʝ ʠ ʝʛʦ ʚʳʭʦʜʫ ʠʟ ʥʘʚʝʩʢʠ ʚ 10ï15 ʛʨʦʟʜʝʡ. ɺ ʧʨʦʮʝʩʩʝ 

ʫʯʝʪʘ ʫʨʦʞʘʡʥʦʩʪʠ ʢʫʩʪʦʚ ʠʟ ʯʠʩʣʘ ʧʷʪʠ ʥʘʠʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳʭ ʩʦʨʪʦʚ (ɹʠʘʥʢʘ, ʂʨʠʩʪʘʣʣ, 

ʂʝʨʥʝʨ, ʇʦʜʘʨʦʢ ʄʘʛʘʨʘʯʘ ʠ ʃʝʚʦʢʫʤʩʢʠʡ), ʧʦʩʨʝʜʩʪʚʦʤ ʙʫʨʝʥʠʷ ʩʢʚʘʞʠʥ ʤʝʭʘʥʠʯʝʩʢʠʤ 

ʙʫʨʦʤ ʜʠʘʤʝʪʨʦʤ 10 ʩʤ, ʦʧʨʝʜʝʣʷʣʠ ʛʣʫʙʠʥʫ ʠ ʤʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ʢʨʫʧʥʦʦʙʣʦʤʦʯʥʳʭ 

ʬʨʘʢʮʠʡ ʛʘʣʝʯʥʠʢʘ. ʉʢʚʘʞʠʥʳ ʙʫʨʠʣʠ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 1 ʤʝʪʨʘ ʦʪ ʩʪʚʦʨʘ ʨʷʜʘ ʢʫʩʪʦʚ ʩ ʨʘʟʥʳʤ 

ʫʨʦʚʥʝʤ ʫʨʦʞʘʡʥʦʩʪʠ: ʥʠʟʢʦʤ (ʤʝʥʴʰʝ 20% ʦʪ ʩʨʝʜʥʝʛʦ), ʩʨʝʜʥʝʤ (Ñ10%) ʠ ʚʳʩʦʢʦʤ (ʩʚʳʰʝ 

20%).  

ɺʦʟʨʘʩʪʥʘʷ ʚʘʨʠʘʮʠʷ ʵʪʠʭ ʞʝ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʛʦʜʘʤ ʧʣʦʜʦʥʦʰʝʥʠʷ ʫʩʪʘʥʘʚʣʠʚʘʣʘʩʴ ʜʣʷ 

10-ʪʠ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʤʦʜʝʣʴʥʳʭ ʢʫʩʪʦʚ ʚ ʪʝʯʝʥʠʝ 5 ʣʝʪ ʢʨʷʜʫ. ɺ ʢʘʯʝʩʪʚʝ ʩʪʘʥʜʘʨʪʘ 

ʚʳʜʝʣʝʥʳ ʩʦʨʪʘ ʈʠʩʣʠʥʛ ð ʜʣʷ ʩʦʨʪʦʚ ʩ ʙʝʣʳʤʠ ʷʛʦʜʘʤʠ ʠ ʂʘʙʝʨʥʝ ʉʦʚʠʥʴʦʥ ð ʩ ʯʝʨʥʳʤʠ. 

ʂʫʩʪʳ ʚʩʝʭ ʩʦʨʪʦʚ ʩʦʜʝʨʞʘʪʩʷ ʥʘ ʰʪʘʤʙʘʭ ʚʳʩʦʪʦʡ 1,4ï1,6 ʤ ʩ ʨʘʟʤʝʱʝʥʠʝʤ 3Ĭ1,5 ʤ. ʌʦʨʤʘ 

ʢʫʩʪʦʚ ð ʜʚʫʧʣʝʯʠʡ ʢʦʨʜʦʥ ʩ ʨʘʟʤʝʱʝʥʠʝʤ ʥʘ ʨʫʢʘʚʘʭ (ʧʣʝʯʘʭ) ʧʦ 4ï6 ʧʣʦʜʦʚʳʭ ʟʚʝʥʴʝʚ. 

ʋʯʝʪʳ ʠ ʠʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʪʦʜʠʢʦʡ, ʧʨʝʜʣʦʞʝʥʥʦʡ ʄ. ɸ. ʃʘʟʘʨʝʚʩʢʠʤ 

(1968). 

ɺʝʢʪʦʨ ʩʚʷʟʠ ʤʝʞʜʫ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʠ ʢʘʯʝʩʪʚʦʤ ʫʨʦʞʘʷ ʚʠʥʦʛʨʘʜʘ ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʧʦ 

ʟʥʘʢʫ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ, ʘ ʪʝʩʥʦʪʫ ð ʧʦ ʝʛʦ ʘʙʩʦʣʶʪʥʦʤʫ ʟʥʘʯʝʥʠʶ. ɼʦʩʪʦʚʝʨʥʦʩʪʴ 

ʨʘʟʣʠʯʠʡ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʚʝʣʠʯʠʥʝ ʥʘʠʤʝʥʴʰʝʡ ʩʫʱʝʩʪʚʝʥʥʦʡ ʨʘʟʥʠʮʳ, ʜʣʷ 95%-ʥʦʛʦ ʫʨʦʚʥʷ 

ʚʝʨʦʷʪʥʦʩʪʠ: ʬʘʢʪʠʯʝʩʢʠʝ (ʨʘʩʩʯʠʪʘʥʥʳʝ) ʟʥʘʯʝʥʠʷ ʩʨʘʚʥʠʚʘʣʠ, ʩʦ ʩʪʘʥʜʘʨʪʥʳʤ 

(ʪʘʙʣʠʯʥʳʤ) tïʢʨʠʪʝʨʠʝʤ ʉʪʴʶʜʝʥʪʘ [11, 13]. 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʫʩʣʦʚʠʡ, ʩʢʣʘʜʳʚʘʶʱʠʭʩʷ ʚ ʨʘʡʦʥʘʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʘʣʣʶʚʠʘʣʴʥʦï

ʣʫʛʦʚʳʭ ʧʦʯʚ, ʷʚʣʷʝʪʩʷ ʙʣʠʟʢʦʝ ʢ ʧʦʚʝʨʭʥʦʩʪʠ (2,5ï3,5 ʤ) ʟʘʣʝʛʘʥʠʝ ʥʝ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ 

ʛʨʫʥʪʦʚʳʭ ʚʦʜ. ɹʣʘʛʦʜʘʨʷ ʣʝʜʥʠʢʦʚʦʤʫ ʧʠʪʘʥʠʶ ʨʝʢ, ʧʨʦʪʝʢʘʶʱʠʭ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ 

ʨʘʡʦʥʘʭ, ʫʨʦʚʝʥʴ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʚ ʩʘʤʳʝ çʩʫʭʠʝè ʤʝʩʷʮʳ ʛʦʜʘ ʥʝ ʦʧʫʩʢʘʝʪʩʷ ʥʠʞʝ 3ï3,5 ʤ, 

ʭʦʪʷ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʧʨʘʢʪʠʯʝʩʢʠ 50ï60% ʨʘʩʭʦʜʘ ʚʦʜʳ ʦʪʙʠʨʘʝʪʩʷ ʜʣʷ ʦʨʦʰʝʥʠʷ ʧʦʣʝʚʳʭ ʠ 

ʦʚʦʱʥʳʭ ʢʫʣʴʪʫʨ. ɻʣʫʙʦʢʘʷ ʢʦʨʥʝʚʘʷ ʩʠʩʪʝʤʘ ʚʠʥʦʛʨʘʜʘ ʧʦʟʚʦʣʷʝʪ ʚʳʨʘʱʠʚʘʪʴ ʥʘʩʘʞʜʝʥʠʷ 

ʙʝʟ ʦʨʦʰʝʥʠʷ [12].  

ɿʘ ʜʝʩʷʪʠʣʝʪʥʠʡ ʧʝʨʠʦʜ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʥʚʘʨʴïʬʝʚʨʘʣʴ 2012-ʛʦ ʛʦʜʘ 

ʦʢʘʟʘʣʠʩʴ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʦʟʜʫʭʘ ī27,5
 
Áʉ, ʜʝʨʞʘʚʰʝʡʩʷ ʚ ʥʦʯʥʳʝ ʯʘʩʳ ʚ ʪʝʯʝʥʠʝ 4-ʭ ʩʫʪʦʢ. 

ɺ ʦʩʪʘʣʴʥʳʝ ʛʦʜʳ ð ʤʠʥʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʚ ʨʘʡʦʥʝ ʥʝ ʦʧʫʩʢʘʣʘʩʴ ʥʠʞʝ ī23 Áʉ.  

ɿʘ ʵʪʦʪ ʞʝ ʧʝʨʠʦʜ ʩʫʤʤʘ ʵʬʬʝʢʪʠʚʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʢʦʣʝʙʘʣʘʩʴ ʦʪ 3250 (2014 ʛ.) ʜʦ 4020 

(2017 ʛ.) ʧʨʠ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʤ ʟʥʘʯʝʥʠʠ 3420 Áʉ. ɼʣʠʪʝʣʴʥʦʩʪʴ ʪʝʧʣʦʛʦ ʧʝʨʠʦʜʘ ʩʦ 

ʩʨʝʜʥʝʩʫʪʦʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʳʰʝ 10 Áʉ ʚ ʩʨʝʜʥʝʤ ʟʘ ʧʦʩʣʝʜʥʠʝ 10 ʣʝʪ ʩʦʩʪʘʚʠʣʘ 178 ʜʥʝʡ, 

ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʨʘʱʠʚʘʥʠʷ ʩʦʨʪʦʚ ʨʘʟʥʦʛʦ ʩʨʦʢʘ ʩʦʟʨʝʚʘʥʠʷ, ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʦʯʝʥʴ ʧʦʟʜʥʠʭ.  

ɺʚʠʜʫ ʪʦʛʦ, ʯʪʦ ʦʪʣʦʞʝʥʠʷ ʘʣʣʶʚʠʷ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʠʟ ʦʩʘʜʦʯʥʳʭ 

ʚʳʚʝʪʨʝʥʥʳʭ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʨʝʘʢʮʠʷ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʥʝʡʪʨʘʣʴʥʘʷ ʠʣʠ ʩʣʘʙʦʱʝʣʦʯʥʘʷ 

(ʨʅ 7,9ï9,1). ʉʨʘʚʥʠʪʝʣʴʥʦ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʘʢʪʠʚʥʦʡ ʠʟʚʝʩʪʠ (5ï12 ʤʛ/ʵʢʚ. ʢʛ ʧʦʯʚʳ), 

ʚʳʟʳʚʘʝʪ ʥʝ ʠʥʬʝʢʮʠʦʥʥʳʡ ʭʣʦʨʦʟ ʣʠʩʪʴʝʚ ʫ ʦʪʜʝʣʴʥʳʭ ʩʦʨʪʦʚ. ʊʘʢʘʷ ʩʠʪʫʘʮʠʷ ʪʨʝʙʫʝʪ 

ʦʜʥʦïʜʚʫʢʨʘʪʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʙʨʝʢʩʠʣʘïFe ʜʣʷ ʟʘʱʠʪʳ ʚʠʥʦʛʨʘʜʘ ʦʪ ʧʦʪʝʨʴ ʫʨʦʞʘʷ. 
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ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʫʯʝʪʦʚ ʠ ʠʟʤʝʨʝʥʠʡ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ 

ʚʘʨʠʘʮʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʢʫʩʪʦʚ ʙʦʣʝʝ ʨʝʣʴʝʬʥʦ ʧʨʦʷʚʣʷʝʪʩʷ ʫ ʩʦʨʪʦʚ ʩ ʧʦʚʳʰʝʥʥʦʡ 

ʪʨʝʙʦʚʘʪʝʣʴʥʦʩʪʴʶ ʢ ʫʩʣʦʚʠʷʤ ʤʝʩʪʘ ʧʨʦʠʟʨʘʩʪʘʥʠʷ, ʘ ʚʦʟʨʘʩʪʥʘʷ ð ʦʪ ʠʭ ʛʝʥʝʪʠʯʝʩʢʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ (ʊʘʙʣʠʮʘ 1). 

 

ʊʘʙʣʠʮʘ 1. 

ʇʈʆʉʊʈɸʅʉʊɺɽʅʅɸʗ (VP) ʀ ɺʆɿʈɸʉʊʅɸʗ (VT) ɺɸʈʀɸʎʀʀ  

ʋʈʆɾɸʁʅʆʉʊʀ ʂʋʉʊʆɺ ʉ ʇʆɺʓʐɽʅʅʆʁ ʈɽɿʀʉʊɽʅʊʅʆʉʊʔʖ ʂ ʄʆʈʆɿɸʄ 

 

ʉʦʨʪʘ ʋʩʪʦʡʯʠʚʦʩʪʴ, ʉʨʦʢ ʩʦʟ- 

ʨʝʚʘʥʠʷ, 

ʚ ʙʘʣʣʘʭ** 

ʋʨʦʞʘʡ ʩ 

ʩ ʢʫʩʪʘ, 

ʢʛ 

ʂʦʵʬʬʠʮʠʝʥʪʳ 

ʚʘʨʠʘʮʠʠ, % 

ʢ 

ʤʦʨʦʟʘʤ 

ʢ ʙʦʣʝʟʥʷʤ* Vp Vt 

ɹʠʘʥʢʘ  ī26 4 4 5,03 16,4 13,7 

ɹʘʯʢʘ ī24 2 5 2,61 35,1 40,2 

ɺʳʜʚʠʞʝʥʝʮ ī24 4 4 3,76 22,8 29,9 

ʂʝʨʥʝʨ  ī26 4 3 5,21 18,2 16,5 

ʂʨʠʩʪʘʣʣ ī28 5 3 3,93 17,5 17,2 

ʄʦʨʘʚʘ  ī26 3 5 4,02 29,5 37,3 

ʆʥʠʮʢʘʥʩʢʠʡ  ī29 5 6 4,15 19,6 15,4 

ʇʝʨʚʝʥʝʮ ʄʘʛʘʨʘʯʘ ī26 4 6 4,22 20,6 18,2 

ʇʦʜʘʨʦʢ ʄʘʛʘʨʘʯʘ ī28 4 5 5,36 16,9 17,7 

ʈʠʩʫʩ ī26 3 7 4,67 18,4 22,5 

ʈʠʪʦʥ ī24 3 4 4,33 15,7 19,4 

ʉʪʝʧʥʷʢ ī28 4 7 3,48 22,3 16,1 

ʎʚʝʪʦʯʥʳʡ ī25 3 5 3,55 20,1 27,2 

ʎʠʪʨʦʥʥʳʡ ʄʘʛʘʨʘʯʘ ī24 3 4 3,81 22,6 20,3 

ʈʠʩʣʠʥʛ ʨʝʡʥʩʢʠʡ ī22 3 4 2,71 16,8 19,7 

ɻʫʨʟʫʬʩʢʠʡ ī23 3 5 3,42 26,1 35,3 

ɼʘʥʢʦ ī24 4 6 5,81 23,5 32,8 

ʃʝʚʦʢʫʤʩʢʠʡ ī29 5 5 5,44  12,7 14,4 

ʈʫʙʠʥʦʚʳʡ ʄʘʛʘʨʘʯʘ ī26 3 5 3,86 24,4 29,5 

ʂʘʙʝʨʥʝ ʉʦʚʠʥʴʦʥ ī21 3 5 3,37 28,6 30,3 

* ʙʘʣʣʳ ʧʦ ʃ. ʇ. ʊʨʦʰʠʥʫ ʠ ʜʨ. (2002); ** ʧʦ ɺ. ʇ. ʂʣʠʤʝʥʢʦ (1998) ʠ ɺ. ɺ. ʃʠʭʦʚʩʢʦʤʫ (2016). 

 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʚʘʨʠʘʮʠʠ ʫʨʦʞʘʡʥʦʩʪʠ ʢʫʩʪʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʯʝʤ ʥʠʞʝ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ 

ʩʦʨʪʦʚ ʢ ʤʦʨʦʟʘʤ, ʪʝʤ ʚʳʰʝ ʚʦʟʨʘʩʪʥʘʷ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ ʢʫʩʪʦʚ, ʢʦʪʦʨʘʷ ʥʘʭʦʜʠʪʩʷ ʥʘ 

ʩʨʝʜʥʝʤ ʫʨʦʚʥʝ (ʦʪ 10% ʜʦ 25%). ʇʨʠ ʵʪʦʤ ʚʦʟʨʘʩʪʥʘʷ ʚʘʨʠʘʮʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʯʝʪʳʨʝʭ ʠʟ 

ʧʷʪʠ ʢʨʘʩʥʳʭ ʩʦʨʪʦʚ ʧʨʝʚʳʩʠʣʘ ʟʥʘʯʠʪʝʣʴʥʳʡ, ʩʚʳʰʝ 25%, ʫʨʦʚʝʥʴ (ʫ 80%), ʘ ʪʨʝʭ ʙʝʣʳʭ ʠʟ 

15, ʠʣʠ ʫ 20% ʩʦʨʪʦʚ. 

ʉʪʝʧʝʥʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʚʘʨʠʘʮʠʠ ʫʨʦʞʘʡʥʦʩʪʠ ʠʟʫʯʘʝʤʳʭ ʩʦʨʪʦʚ, ʢʘʢ ʧʨʘʚʠʣʦ 

ʥʠʞʝ, ʯʝʤ ʚʦʟʨʘʩʪʥʦʡ. ʊʘʢ, ʟʥʘʯʠʪʝʣʴʥʘʷ ʚʘʨʠʘʮʠʷ ʦʪʤʝʯʝʥʘ ʪʦʣʴʢʦ ʫ ʜʚʫʭ 

ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʥʳʭ ʩʦʨʪʦʚ: ʄʦʨʘʚʘ ʠ ɹʘʯʢʘ (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 29,5% ʠ 31,5%). ʂʦʣʝʙʘʥʠʷ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʘʨʠʘʮʠʠ ʟʘ ʛʦʜʳ ʚʝʛʝʪʘʮʠʠ ʫ ʵʪʠʭ ʩʦʨʪʦʚ ʦʢʘʟʘʣʘʩʴ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 5,1 ʠ 

7,8% ʙʦʣʴʰʝ, ʯʝʤ ʧʦ ʧʣʦʱʘʜʷʤ ʥʘʩʘʞʜʝʥʠʡ. ʆʪʤʝʯʝʥʦ, ʯʪʦ ʩʦʨʪʘ ʫʩʪʦʡʯʠʚʳʝ ʢ ʙʦʣʝʟʥʷʤ, 

ʦʙʣʘʜʘʶʪ ʤʝʥʴʰʝʡ ʚʘʨʠʘʮʠʝʡ ʫʨʦʞʘʡʥʦʩʪʠ, ʯʝʤ ʩ ʧʦʥʠʞʝʥʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ. ʊʘʢ, ʫ 

ɹʠʘʥʢʠ, ʂʝʨʥʝʨʘ, ʂʨʠʩʪʘʣʣʘ, ʆʥʠʮʢʘʥʩʢʦʛʦ, ʃʝʚʦʢʫʤʩʢʦʛʦ, ʇʦʜʘʨʢʘ ʄʘʛʘʨʘʯʘ ʠ ʈʠʪʦʥʘ, 

ʢʦʵʬʬʠʮʠʝʥʪʳ ʚʘʨʠʘʮʠʠ ʥʝ ʧʨʝʚʳʰʘʶʪ 20%. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ çʥʘʜʝʞʥʦʩʪʠè 

ʚʦʟʜʝʣʳʚʘʥʠʷ ʥʘʟʚʘʥʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʦʨʪʦʚ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʥʘʩʘʞʜʝʥʠʷʭ ʥʘ ʟʝʤʣʷʭ ʩ 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

http://www.bulletennauki.com 
ʊ. 4. ˉ10. 2018 

 

 

159 

 

ʧʝʩʪʨʳʤ (ʘʣʣʶʚʠʘʣʴʥʦïʣʫʛʦʚʳʤ) ʧʦʯʚʝʥʥʳʤ ʧʦʢʨʦʚʦʤ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʩʨʦʢʘ ʠʭ 

ʢʫʣʴʪʫʨʳ. 

ʆʪʤʝʯʝʥʘ ʙʦʣʝʝ ʚʳʩʦʢʘʷ ʚʘʨʠʘʮʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʚʠʥʦʛʨʘʜʘ ʧʦ ʛʦʜʘʤ 

ʥʘʙʣʶʜʝʥʠʡ, ʯʝʤ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤ ʦʪʥʦʰʝʥʠʠ (ʊʘʙʣʠʮʘ 2). 

 

ʊʘʙʣʠʮʘ 2. 

ʂʆʕʌʌʀʎʀɽʅʊ ɺɸʈʀɸʎʀʀ ɺʓʍʆɼɸ ʉʆʂɸ  

ʀɿ ʗɻʆɼ ʀ ɽɻʆ ʉɸʍɸʈʀʉʊʆʉʊʀ ʋ ʊɽʍʅʀʏɽʉʂʀʍ ʉʆʈʊʆɺ ɺʀʅʆɻʈɸɼɸ 

 

ʉʦʨʪʘ ʉʨʝʜʥʠʡ ʟʘ 5 ʣʝʪ 

ʚʳʭʦʜ ʩʦʢʘ, % 

ʉʘʭʘʨʠʩʪʦʩʪʴ 

ʩʦʢʘ, ʛ/ʜʤ
3
 

V ʩʘʭʘʨʠʩʪʦʩʪʠ, % 

ʧʨʦʩʪʨʘʥʩ-

ʪʚʝʥʥʳʡ 

ʚʦʟʨʘʩʪ-

ʥʦʡ 

ʧʨʦʩʪʨʘʥʩ-

ʪʚʝʥʘʷ 

ʚʦʟʨʘʩʪ- 

ʥʘʷ 

Vp Vt 

ɹʠʘʥʢʘ  71,2 70,7 207 209 14,3 15,7 

ɹʘʯʢʘ 68,7 67,4 194 192 19,1 26,3 

ɺʳʜʚʠʞʝʥʝʮ 70,5 70,2 197 198 20,7 22,4 

ʂʝʨʥʝʨ  72,8 72,4 219 216 13,7 11,5 

ʂʨʠʩʪʘʣʣ 70,1 69,7 206 209 12,5 11,2 

ʄʦʨʘʚʘ  73,1 72,3 211 214 17,3 22,8 

ʆʥʠʮʢʘʥʩʢʠʡ  65,3 64,9 168 166 15,6 27,2 

ʇʝʨʚʝʥʝʮ ʄʘʛʘʨʘʯʘ 66,8 65,2 177 174 14,7 25,4 

ʇʦʜʘʨʦʢ ʄʘʛʘʨʘʯʘ 69,8 68,5 182 179 15,8 20,6 

ʈʠʩʫʩ 71,5 71,1 176 175 13,1 25,5 

ʈʠʪʦʥ 70,4 70,3 182 184 17,5 22,1 

ʉʪʝʧʥʷʢ 67,2 65,6 173 171 18,4 28,1 

ʎʚʝʪʦʯʥʳʡ 70,4 69,8 201 203 16,8 19,7 

ʎʠʪʨʦʥʥʳʡ ʄʘʛʘʨʘʯʘ 71,7 71,7 192 194 19,3 18,2 

ʈʠʩʣʠʥʛ ʨʝʡʥʩʢʠʡ 71,9 71,6 191 189 14,4 16,5 

ɻʫʨʟʫʬʩʢʠʡ 72,2 71,8 196 198 13,7 18,3 

ɼʘʥʢʦ 70,4 69,8 173 171 19,5 20,1 

ʃʝʚʦʢʫʤʩʢʠʡ 68,4 67,3 193 196 12,2 10,7 

ʈʫʙʠʥʦʚʳʡ ʄʘʛʘʨʘʯʘ 71,6 71,4 189 191 17,3 21,5 

ʂʘʙʝʨʥʝ ʉʦʚʠʥʴʦʥ 71,5 70,1 204 207 18,8 22,9 

 

ɹʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʘʷ ʚʦʟʨʘʩʪʥʘʷ ʚʘʨʠʘʮʠʷ ʦʪʤʝʯʝʥʘ ʫ ʩʦʨʪʦʚ ʩʨʝʜʥʝʧʦʟʜʥʝʛʦ ʠ ʧʦʟʜʥʝʛʦ 

ʩʨʦʢʦʚ ʩʦʟʨʝʚʘʥʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʘʥʥʠʤʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʤʠʥʠʤʘʣʴʥʘʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʠ 

ʚʦʟʨʘʩʪʥʘʷ ʚʘʨʠʘʮʠʷ ʦʪʤʝʯʝʥʳ ʫ ʜʚʫʭ ʨʘʥʥʠʭ ʩʦʨʪʦʚ: ʂʝʨʥʝʨʘ ʠ ʂʨʠʩʪʘʣʣʘ, ʘ ʪʘʢʞʝ ʫ 

ʨʘʥʥʝʩʨʝʜʥʝʛʦ ʃʝʚʦʢʫʤʩʢʦʛʦ. 

ʄʘʪʝʨʠʘʣʳ ʫʯʝʪʦʚ ʫʨʦʞʘʡʥʦʩʪʠ ʢʫʩʪʦʚ ʚʳʜʝʣʝʥʥʳʭ ʩʦʨʪʦʚ (s) c ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʠ 

ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʫʨʦʚʥʝʡ ʟʘʣʝʛʘʥʠʷ ʛʘʣʝʯʥʠʢʦʚ (h) ð ʩ ʜʨʫʛʦʡ, ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʤʝʞʜʫ 

ʥʘʟʚʘʥʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʩʫʱʝʩʪʚʫʝʪ ʧʨʷʤʘʷ ʩʨʝʜʥʷʷ ʢʦʨʨʝʣʷʮʠʷ (r), ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʦʡ 

ʠʟʤʝʥʷʶʪʩʷ ʧʦ ʩʦʨʪʘʤ ʚ ʧʨʝʜʝʣʘʭ 0,43 (ɹʠʘʥʢʘ) ð 0,46 (ʂʨʠʩʪʘʣʣ) (ʈʠʩʫʥʦʢ 1). 

ɺ ʮʝʣʦʤ, ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʚʘʨʠʘʮʠʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʩʪʝʧʝʥʴ ʨʝʘʢʮʠʠ 

ʩʦʨʪʦʚ ʥʘ ʫʩʣʦʚʠʷ ʤʝʩʪʘ ʧʨʦʠʟʨʘʩʪʘʥʠʷ, ʢʦʪʦʨʳʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ 

ʦʧʨʝʜʝʣʷʶʪ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʫʩʪʦʚ, ʯʝʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʢʘʯʝʩʪʚʘ ʫʨʦʞʘʷ. ʅʘʦʙʦʨʦʪ, 

ʫʨʦʚʝʥʴ ʚʦʟʨʘʩʪʥʦʡ ʚʘʨʠʘʮʠʠ ʚ ʙʦʣʴʰʝʡ ʤʝʨʝ, ʯʝʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ, ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ 

ʧʦʢʘʟʘʪʝʣʷʭ ʢʘʯʝʩʪʚʘ ʫʨʦʞʘʷ. 
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ʈʠʩʫʥʦʢ 1. ʋʨʦʞʘʡʥʦʩʪʴ ʢʫʩʪʦʚ ʠʟʫʯʘʝʤʳʭ ʩʦʨʪʦʚ ʚʠʥʦʛʨʘʜʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʣʫʙʠʥʳ 

ʟʘʣʝʛʘʥʠʷ ʛʘʣʝʯʥʠʢʦʚʳʭ ʦʪʣʦʞʝʥʠʡ (ʩʤ). 

 

ɼʣʷ ʦʮʝʥʢʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʥʘʩʘʞʜʝʥʠʡ ʥʘ ʘʣʣʶʚʠʘʣʴʥʦïʣʫʛʦʚʳʭ ʧʦʯʚʘʭ ʚʘʞʥʦ 

ʫʯʠʪʳʚʘʪʴ ʧʦʢʘʟʘʪʝʣʴ ʠʟʨʝʞʝʥʥʦʩʪʠ ʠʟ-ʟʘ ʚʳʧʘʜʦʚ ʢʫʩʪʦʚ ʥʘ ʫʯʘʩʪʢʘʭ ʩ ʙʣʠʟʢʠʤ ʢ 

ʧʦʚʝʨʭʥʦʩʪʠ (ʤʝʥʝʝ 30 ʩʤ) ʟʘʣʝʛʘʥʠʝʤ ʛʘʣʝʯʥʠʢʦʚʳʭ ʦʪʣʦʞʝʥʠʡ. ʇʨʠʚʝʜʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʥʘʩʘʞʜʝʥʠʡ ʩʦʨʪʘ ʃʝʚʦʢʫʤʩʢʠʡ, ʦʙʣʘʜʘʶʱʝʛʦ ʚʳʩʦʢʦʡ ʘʜʘʧʪʠʚʥʦʩʪʴʶ ʢ 

ʫʩʣʦʚʠʷʤ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʠ ʂʨʠʩʪʘʣʣʘ, ʪʨʝʙʦʚʘʪʝʣʴʥʦʛʦ ʢ ʤʝʭʘʥʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʧʦʯʚ, 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʥʝʨʘʚʥʦʟʥʘʯʥʦʡ ʠʭ ʨʝʘʢʮʠʠ ʧʦ ʫʨʦʚʥʶ ʚʘʨʠʘʮʠʠ ʫʨʦʞʘʷ ʠ ʝʛʦ ʢʘʯʝʩʪʚʘ. 

(ʈʠʩʫʥʦʢ 2). 

 

ʈʠʩʫʥʦʢ 2. ɺʣʠʷʥʠʝ ʠʟʨʝʞʝʥʥʦʩʪʠ ʚʠʥʦʛʨʘʜʘ ʥʘ ʫʨʦʞʘʡ ʠ ʩʘʭʘʨʠʩʪʦʩʪʴ ʩʦʢʘ ʧʨʠ ʝʛʦ ʚʦʟʜʝʣʳʚʘʥʠʠ ʥʘ 

ʘʣʣʶʚʠʘʣʴʥʦïʣʫʛʦʚʳʭ ʧʦʯʚʘʭ. ʋʯʘʩʪʢʠ ʩ ʛʣʫʙʠʥʦʡ ʟʘʣʝʛʘʥʠʷ ʛʘʣʝʯʥʠʢʘ 0ï30 ʩʤ ʟʘʥʠʤʘʶʪ 20ï50% 

ʧʣʦʱʘʜʠ ʥʘʩʘʞʜʝʥʠʡ. 

 

ʊʘʢ, ʧʨʠ ʠʟʨʝʞʝʥʥʦʩʪʠ ʥʘʩʘʞʜʝʥʠʡ ʩʦʨʪʘ ʃʝʚʦʢʫʤʩʢʠʡ ʚ 1,48 ʨʘʟʘ ʤʝʥʴʰʝʡ, ʝʛʦ 

ʫʨʦʞʘʡʥʦʩʪʴ ʦʢʘʟʘʣʘʩʴ ʚ 1,69 ʨʘʟʘ ʙʦʣʴʰʝʡ, ʯʝʤ ʩʦʨʪʘ ʂʨʠʩʪʘʣʣ. ʇʨʠ ʵʪʦʤ ʚʘʨʠʘʮʠʷ 

ʫʨʦʞʘʡʥʦʩʪʠ ʂʨʠʩʪʘʣʣʘ ʥʘ 9,7% ʧʨʝʚʳʩʠʣʘ ʘʥʘʣʦʛʠʯʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʃʝʚʦʢʫʤʩʢʦʛʦ. ɺ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʩʦʜʝʨʞʘʥʠʝ ʩʘʭʘʨʦʚ ʚ ʩʦʢʝ ʧʝʨʚʦʛʦ ʩʦʨʪʘ ʧʨʝʚʳʩʠʣʦ ʩʘʭʘʨʠʩʪʦʩʪʴ ʩʦʢʘ 
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ʀʟʨʝʞʝʥʥʦʩʪʴ,% ʋʨʦʞʘʡ, ʪ/ʛʘ    ʂʦʵʬʬ. ʚʘʨʠʘʮʠʠ, %   ʉʘʭʘʨʠʩʪʦʩʪʴ  ʩʦʢʘ,%      V.%                     

ʂʨʠʩʪʘʣʣ 

ʃʝʚʦʢʫʤʩʢʠʡ 
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ʃʝʚʦʢʫʤʩʢʦʛʦ ʥʘ 0,8%, ʘ ʨʘʟʥʠʮʘ ʚ ʢʦʵʬʬʠʮʠʝʥʪʝ ʚʘʨʠʘʮʠʠ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʩʦʩʪʘʚʠʣʘ 

3,3%,ʯʪʦ ʧʦʨʯʠ ʚ 3 ʨʘʟʘ ʥʠʞʝ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʫʨʦʞʘʷ.  

ɺ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʘʩʧʝʢʪʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʠʟʤʝʥʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ 

ʥʘʩʘʞʜʝʥʠʡ ʠʟ ʠʩʧʳʪʳʚʘʝʤʳʭ ʩʦʨʪʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʝʩʪʨʦʪʳ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ. ɺʚʠʜʫ 

ʨʘʟʣʠʯʥʳʭ ʜʦʣʝʡ ʧʣʦʱʘʜʠ ʚʠʥʦʛʨʘʜʥʠʢʦʚ, ʨʘʟʤʝʱʝʥʥʳʭ ʥʘ ʫʯʘʩʪʢʘʭ ʩ ʨʘʟʥʦʡ ʛʣʫʙʠʥʦʡ 

ʟʘʣʝʛʘʥʠʷ ʛʘʣʝʯʥʠʢʘ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʠ ʦʪʤʝʯʝʥʥʳʭ ʫʨʦʚʥʝʡ ʫʨʦʞʘʡʥʦʩʪʠ ʢʫʩʪʦʚ ʥʘʤʠ, ʩ 

ʫʯʝʪʦʤ ʚʳʧʘʜʦʚ, ʧʨʦʚʝʜʝʥʦ ʦʧʨʝʜʝʣʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʥʘʩʘʞʜʝʥʠʡ ʠ ʩʪʝʧʝʥʠ ʝʝ ʚʘʨʠʘʮʠʠ 

(ʊʘʙʣʠʮʘ 3). 

 

ʊʘʙʣʠʮʘ 3. 

ʋʈʆɾɸʁʅʆʉʊʔ 1 ɻɽʂʊɸʈɸ ʅɸʉɸɾɼɽʅʀʁ ɺʀʅʆɻʈɸɼɸ  

ɺ ɿɸɺʀʉʀʄʆʉʊʀ ʆʊ ɼʆʃʀ ʋʏɸʉʊʂʆɺ ʉ ʄɽʃʂʀʄ (ɼʆ 30 ʉʄ) ɿɸʃɽɻɸʅʀɽʄ ɻɸʃɽʏʅʀʂɸ 

 

ʉʦʨʪʘ ʇʦʢʘʟʘʪʝʣʠ ʧʨʠ ʨʘʟʣʠʯʥʦʡ ʜʦʣʝ ʫʯʘʩʪʢʦʚ ʩ ʤʝʣʢʠʤ ʟʘʣʝʛʘʥʠʝʤ ʛʘʣʝʯʥʠʢʘ 

10ï20% 30ï40% 50ï60% ʅʉʈ05 

ʫʨʦʞʘʡ, ʪ V, % ʫʨʦʞʘʡ, ʪ V, % ʫʨʦʞʘʡ, ʪ V, % 

ɹʠʘʥʢʘ  6,6 26,4 5,4 28,8 4,3 37,3 1,7 

ʂʝʨʥʝʨ  7,1 28,2 5,8 29,6 4,9 38,3 1,6 

ʂʨʠʩʪʘʣʣ 4,7 33,7 3,5 36,6 2,6 43,1 1,1 

ʇʦʜʘʨʦʢ ʄʘʛʘʨʘʯʘ 7,3 26,1 6,1 31,4 5,2 36,4 1,3 

ʃʝʚʦʢʫʤʩʢʠʡ 7,6 25,7 6,2 30,5 4,7 32,7 1,5 

 

ʀʟ ʧʨʠʚʝʜʝʥʥʳʭ ʜʘʥʥʳʭ ʚʠʜʥʦ, ʯʪʦ ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʧʣʦʱʘʜʝʡ ʩ ʤʝʣʢʠʤ ʟʘʣʝʛʘʥʠʝʤ 

ʛʘʣʝʯʥʠʢʘ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʝʪʩʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʥʘʩʘʞʜʝʥʠʡ. ʇʨʠ ʵʪʦʤ ʩʪʝʧʝʥʴ ʩʥʠʞʝʥʠʷ 

ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʘʛʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʩʦʨʪʦʚ. ʊʘʢ, ʧʨʠ 

ʫʚʝʣʠʯʝʥʠʠ ʜʦʣʠ ʫʯʘʩʪʢʦʚ ʩ ʤʝʣʢʠʤ ʟʘʣʝʛʘʥʠʝʤ ʛʘʣʝʯʥʠʢʘ ʩ 10ï20% ʜʦ 50ï60% ʦʪ 

ʟʘʥʠʤʘʝʤʦʡ ʧʣʦʱʘʜʠ ʥʘʩʘʞʜʝʥʠʡ ʠʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʫ ʩʦʨʪʘ ɹʠʘʥʢʘ ʫʤʝʥʴʰʠʣʘʩʴ ʚ 1,54 

ʨʘʟʘ, ʘ ʫ ʂʨʠʩʪʘʣʣʘ ʚ 1,8 ʨʘʟʘ. ʍʘʨʘʢʪʝʨʥʦ, ʯʪʦ ʨʘʟʥʠʮʘ ʚ ʜʦʣʝ ʧʣʦʱʘʜʝʡ ʚ 10ï20% ʧʦʜ 

ʥʘʩʘʞʜʝʥʠʷʤʠ ʩʦʨʪʘ ʂʨʠʩʪʘʣʣ ʚʳʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʠʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ʋ 

ʦʩʪʘʣʴʥʳʭ ʩʦʨʪʦʚ ʜʦʩʪʦʚʝʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʦʪʤʝʯʘʶʪʩʷ ʧʨʠ ʥʘʨʘʩʪʘʥʠʠ ʜʦʣʠ 

ʫʯʘʩʪʢʦʚ ʩ ʤʝʣʢʠʤ ʟʘʣʝʛʘʥʠʝʤ ʛʘʣʝʯʥʠʢʘ ʚ 30ï40%. 

ʉʨʘʚʥʠʚʘʷ ʘʥʘʣʠʟʠʨʫʝʤʳʝ ʧʦʢʘʟʘʪʝʣʠ ʫ ʠʟʫʯʘʝʤʳʭ ʩʦʨʪʦʚ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ 

ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʜʣʷ ʢʫʣʴʪʫʨʳ ʥʘ ʘʣʣʶʚʠʘʣʴʥʦïʣʫʛʦʚʳʭ ʧʦʯʚʘʭ, ʩʦʨʪʘ ʩ ʚʳʩʦʢʦʡ 

ʩʪʘʙʠʣʴʥʦʩʪʴʶ ʧʣʦʜʦʥʦʰʝʥʠʷ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʫʨʦʞʘʷ: ɹʠʘʥʢʘ, ʂʝʨʥʝʨ, 

ʂʨʠʩʪʘʣʣ, ʇʦʜʘʨʦʢ ʄʘʛʘʨʘʯʘ, ʎʠʪʨʦʥʥʳʡ ʄʘʛʘʨʘʯʘ, ʈʠʩʣʠʥʛ, ʈʠʩʫʩ, ʈʠʪʦʥ, ʃʝʚʦʢʫʤʩʢʠʡ ʠ 

ɻʫʨʟʫʬʩʢʠʡ, ʫ ʢʦʪʦʨʳʭ ʚʘʨʠʘʮʠʷ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʥʘʭʦʜʠʪʩʷ ʥʠʞʝ ʟʥʘʯʠʪʝʣʴʥʦʛʦ 

ʫʨʦʚʥʷ (25%).  

ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʘʥʘʣʠʟ ʧʨʠʚʝʜʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʟʘʢʣʘʜʢʠ ʥʝ ʫʢʨʳʚʥʳʭ ʚʠʥʦʛʨʘʜʥʠʢʦʚ ʩʦʨʪʦʚ ʩ ʚʳʩʦʢʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ 

ʩʪʘʙʠʣʴʥʦʩʪʴʶ ʧʣʦʜʦʥʦʰʝʥʠʷ ʠ ʩʪʘʙʠʣʴʥʳʤ, ʥʦ ʧʦʥʠʞʝʥʥʳʤ ʢʘʯʝʩʪʚʦʤ ʫʨʦʞʘʷ: 

ʆʥʠʮʢʘʥʩʢʠʡ, ʉʪʝʧʥʷʢ, ʇʝʨʚʝʥʝʮ ʄʘʛʘʨʘʯʘ ʧʨʠ ʫʩʣʦʚʠʠ ʧʨʠʤʝʥʝʥʠʷ ʩʨʝʜʩʪʚ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʩʦʜʝʨʞʘʥʠʷ ʩʘʭʘʨʦʚ. ɺʚʠʜʫ ʧʦʚʳʰʝʥʥʦʡ ʤʦʨʦʟʦʫʩʪʦʡʯʠʚʦʩʪʠ ʵʪʠʭ ʩʦʨʪʦʚ, ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʠʥʪʝʨʝʩ ʧʦʠʩʢ ʢʣʦʥʦʚ, ʩ ʫʣʫʯʰʝʥʥʳʤʠ ʢʘʯʝʩʪʚʘʤʠ ʫʨʦʞʘʷ. 

 

ɺ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʤʠʤʦ ʘʚʪʦʨʦʚ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʠ ʧʨʠʥʠʤʘʣʠ ʫʯʘʩʪʠʝ 

ʤʘʛʠʩʪʨʘʥʪʳ ʢʘʬʝʜʨʳ ʇʣʦʜʦʦʚʦʱʝʚʦʜʩʪʚʘ ʠ ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 

çʉʘʜʦʚʦʜʩʪʚʦè ʥʘʧʨʘʚʣʝʥʠʷ çɺʠʥʦʛʨʘʜʘʨʩʪʚʦ ʠ ʧʝʨʝʨʘʙʦʪʢʘ ʚʠʥʦʛʨʘʜʘè: ʂʦʧʫʩʦʚʘ ʄ., 

ʇʘʟʦʚ ɸ., ɺʣʘʩʝʥʢʦ ɸ., ʟʘ ʯʪʦ ʘʚʪʦʨʳ ʚʳʨʘʞʘʶʪ ʠʤ ʛʣʫʙʦʢʫʶ ʧʨʠʟʥʘʪʝʣʴʥʦʩʪʴ. 
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ɸʥʥʦʪʘʮʠʷ. ʈʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʢʦʨʤʦʚʦʛʦ ʠ ʧʠʱʝʚʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʙʝʣʢʘ ʚ 

ʅʘʭʠʯʝʚʘʥʩʢʦʡ ɸʚʪʦʥʦʤʥʦʡ ʈʝʩʧʫʙʣʠʢʝ ɸʟʝʨʙʘʡʜʞʘʥʘ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ. ʆʜʥʠʤ 

ʠʟ ʚʘʞʥʝʡʰʠʭ ʠʩʪʦʯʥʠʢʦʚ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʩʦʨʪʦʚ 

ʷʯʤʝʥʷ. ʎʝʣʴ ʩʝʣʝʢʮʠʦʥʥʳʭ ʨʘʙʦʪ ʣʘʙʦʨʘʪʦʨʠʠ ʟʝʨʥʦʚʳʭ, ʙʦʙʦʚʳʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ 

ʀʥʩʪʠʪʫʪʘ ʙʠʦʨʝʩʫʨʩʦʚ ʅʘʭʠʯʝʚʘʥʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʅɸʅ ɸʟʝʨʙʘʡʜʞʘʥʘ ð ʩʦʟʜʘʥʠʝ ʚʟʘʠʤʥʦ 

ʜʦʧʦʣʥʷʶʱʝʛʦ ʢʦʤʧʣʝʢʩʘ ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʩʦʨʪʦʚ ʜʣʷ ʘʚʪʦʥʦʤʥʦʡ ʨʝʩʧʫʙʣʠʢʠ. ʅʘʤʠ ʚ 

ʪʝʯʝʥʠʝ 2017ï18 ʛʦʜʦʚ ʠʟʫʯʝʥʦ 106 ʩʦʨʪʦʦʙʨʘʟʮʦʚ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʜʚʫʤ ʚʠʜʘʤ ð 

ʤʥʦʛʦʨʷʜʥʳʡ (63 ʩʦʨʪʦʦʙʨʘʟʮʦʚ) ʠʣʠ ʦʙʳʢʥʦʚʝʥʥʳʡ (Hordeum vulgare L. (1753)), ʜʚʫʨʷʜʥʳʡ 

(43 ʩʦʨʪʦʦʙʨʘʟʮʦʚ) (H. distichon L., 1753). ʉʪʘʥʜʘʨʪʘʤʠ ʩʣʫʞʠʣʠ ʤʥʦʛʦʨʷʜʥʳʡ ʩʦʨʪ 

ʅʘʭʯʠʚʘʥʜʘʥʠ (ʇʘʣʣʠʜʫʤ-310/1) ʠ ʜʚʫʨʷʜʥʳʡ ʂʘʨʘʙʘʭ-7 ʢʦʪʦʨʳʝ ʨʘʟʤʝʱʘʣʠʩʴ ʯʝʨʝʟ ʢʘʞʜʝr 

10 ʜʝʣʷʥʦʢ. ʌʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ, ʫʯʝʪʳ ʠ ʘʥʘʣʠʟʳ ʵʣʝʤʝʥʪʦʚ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ 

ʧʨʦʚʦʜʠʣʠʩʴ, ʨʫʢʦʚʦʜʩʪʚʫʷʩʴ ʩʦʚʨʝʤʝʥʥʳʤʠ ʤʝʪʦʜʘʤʠ. 

 

Abstract. The solution of the problem of fodder and food vegetable protein in the 

Nakhichevan Autonomous Republic of Azerbaijan is an urgent task. One of the most important 

sources for solving this problem is the study of various barley varieties. The purpose of the 

selection work of the Grain, Legumes and Technical Cultures laboratory of the Institute of 

Bioresources of the Nakhchivan Branch of the Azerbaijan National Academy of Sciences is the 

creation of a mutually complementary set of adapted varieties for the autonomous republic. During 
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the years 2017ï18, we studied 106 variety specimens, belonging to two species ð a multiïrow (63 

variety specimens) or ordinary (Hordeum vulgare L. (1753)), twoïrow (43 variety specimens) (H. 

distichon L., 1753). The standards were the Nakhchivandani (Pallidum-310/1) multiïrow variety 

and the twoïrow Karabakh-7 that were placed through every 10 plots. Phenological observations, 

accounting and analysis of the elements of the structure of the harvest were carried out, guided by 

modern methods. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʷʯʤʝʥʴ, ʩʦʨʪʘ, ʩʝʣʝʢʮʠʷ, ʦʪʙʦʨ, ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ, ʵʣʝʤʝʥʪʳ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, Hordeum vulgare, Hordeum distichon. 

 

Keywords: barley, varieties, selection, vegetation period, productivity elements, Hordeum 

vulgare, Hordeum distichon. 

 

ʗʯʤʝʥʴ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʥʘʨʦʜʥʦʤ ʭʦʟʷʡʩʪʚʝ. ɿʝʨʥʦ ʷʯʤʝʥʷ ʷʚʣʷʝʪʩʷ ʭʦʨʦʰʠʤ 

ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʤ ʢʦʨʤʦʤ. ʆʥʦ ʙʦʛʘʪʦ ʙʝʣʢʦʤ ʠ ʢʨʘʭʤʘʣʦʤ, ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʚʝʩʴ ʥʘʙʦʨ 

ʥʝʟʘʤʝʥʠʤʳʭ ʘʤʠʥʦʢʠʩʣʦʪ, ʚʢʣʶʯʘʷ ʣʠʟʠʥ ʠ ʪʨʠʧʪʦʬʘʥ. ɿʝʨʥʦ ʷʯʤʝʥʷ ʩʦʜʝʨʞʠʪ ʚ ʩʨʝʜʥʝʤ (ʚ 

% ʥʘ ʩʫʭʦʝ ʚʝʱʝʩʪʚʦ) ʙʝʣʢʘ ð 13,4%, ʢʨʘʭʤʘʣʘ ð 54%. ʆʩʦʙʝʥʥʦ ʮʝʥʥʳʤ ʛʨʫʙʳʤ ʢʦʨʤʦʤ 

ʜʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʷʚʣʷʝʪʩʷ ʠ ʤʷʢʠʥʘ ʷʯʤʝʥʷ, ʢʦʪʦʨʳʝ ʧʦ ʧʠʪʘʪʝʣʴʥʦʩʪʠ 

ʧʨʝʚʦʩʭʦʜʷʪ ʩʦʣʦʤʳ ʧʰʝʥʠʮʳ. ɺ 1 ʢʛ ʷʯʤʝʥʥʦʡ ʩʦʣʦʤʳ ʩʦʜʝʨʞʠʪʩʷ ʦʢʦʣʦ 10 ʛ. ʧʝʨʝʚʘʨʠʤʦʛʦ 

ʧʨʦʪʝʠʥʘ ʠʣʠ 0,36 ʢʦʨʤʦʚʳʭ ʝʜʠʥʠʮ, 1 ʢʛ ʟʝʨʥʘ ʷʯʤʝʥʷ ʩʦʜʝʨʞʠʪ 100 ʛ ʧʝʨʝʚʘʨʠʤʦʛʦ ʙʝʣʢʘ 

ʠʣʠ 1,28 ʢʦʨʤʦʚʳʭ ʝʜʠʥʠʮ [6; 12, ʩ. 17ï20]. 

ʆʩʦʙʫʶ ʮʝʥʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʷʯʤʝʥʴ ʠ ʚ ʧʠʚʦʚʘʨʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ. ʅʝ ʩʤʦʪʨʷ ʥʘ 

ʥʘʣʠʯʠʝ ʩʳʨʴʷ, ʥʝ ʩʦʜʝʨʞʘʱʝʛʦ ʩʦʣʦʜ (ʢʫʢʫʨʫʟʘ, ʨʠʩ), ʷʯʤʝʥʴ ʦʩʪʘʝʪʩʷ ʥʝʟʘʤʝʥʠʤʳʤ ʩʳʨʴʝʤ 

ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʧʠʚʘ. ʀʟ ʟʝʨʥʘ ʷʯʤʝʥʷ ʚʳʨʘʙʘʪʳʚʘʶʪ ʢʨʫʧʫ, ʩʫʨʨʦʛʘʪ, 

ʢʦʬʝ ʠ ʜʨʫʛʠʝ ʧʨʦʜʫʢʪʳ. ɺ ʭʣʝʙʦʧʝʯʝʥʠʠ ʠ ʚ ʢʦʥʜʠʪʝʨʩʢʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʚʳʪʷʞʢʠ ʷʯʤʝʥʥʦʛʦ 

ʩʦʣʦʜʘ ʚʳʩʦʢʦ ʮʝʥʠʪʩʷ ʢʘʢ ʩʨʝʜʩʪʚʦ, ʫʩʢʦʨʷʶʱʝʝ ʧʨʦʮʝʩʩ ʙʨʦʞʝʥʠʷ ʠ ʩʦʟʨʝʚʘʥʠʷ ʪʝʩʪʘ. 

ʗʯʤʝʥʴ ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʮʝʥʥʦʡ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʢʫʣʴʪʫʨʦʡ. ɿʝʨʥʦ ʷʯʤʝʥʷ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʜʣʷ ʚʳʧʝʯʢʠ ʭʣʝʙʘ, ʣʝʧʝʰʝʢ ʠ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʫʪʦʣʷʶʱʠʭ ʞʘʞʜʫ ʥʘʧʠʪʢʦʚ. 

ʗʯʤʝʥʥʳʡ ʭʣʝʙ ʦʙʣʘʜʘʝʪ ʧʦʥʠʞʝʥʥʦʡ ʢʠʩʣʦʪʥʦʩʪʴʶ, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ ʮʝʥʥʳʤ ʧʨʠ ʥʝʢʦʪʦʨʳʭ 

ʞʝʣʫʜʦʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ. ɽʛʦ ʚʳʨʘʱʠʚʘʶʪ ʚ ʩʝʤʝʥʥʳʭ ʧʦʩʝʚʘʭ, ʠ ʦʥ ʷʚʣʷʝʪʩʷ ʭʦʨʦʰʠʤ 

ʢʦʤʧʦʥʝʥʪʦʤ ʚ ʥʘʙʦʨʝ ʢʫʣʴʪʫʨ ʧʦʣʝʚʦʛʦ ʩʝʚʦʦʙʦʨʦʪʘ. ʗʯʤʝʥʴ ʧʨʠ ʧʦʩʝʚʝ ʚ ʯʠʩʪʦʤ ʚʠʜʝ ʠ ʚ 

ʩʤʝʩʠ ʩ ʜʨʫʛʠʤʠ ʢʫʣʴʪʫʨʘʤʠ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʥʝ ʪʦʣʴʢʦ ʥʘ ʟʝʨʥʦ, ʥʦ ʠ ʥʘ ʟʝʣʝʥʳʡ 

ʢʦʨʤ ʩʝʥʦ ʠ ʚʳʧʘʩ. ʂʦʨʦʪʢʠʡ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʦʟʠʤʦʛʦ ʷʯʤʝʥʷ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʟʠʤʦʡ 

ʧʰʝʥʠʮʝʡ, ʚ ʦʨʦʰʘʝʤʳʭ ʟʦʥʘʭ ʘʚʪʦʥʦʤʥʦʡ ʨʝʩʧʫʙʣʠʢʠ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʜʚʘ ʫʨʦʞʘʷ ʚ ʛʦʜ 

ʩ ʝʜʠʥʠʮʳ ʧʣʦʱʘʜʠ.  

ɿʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʘʚʪʦʥʦʤʥʦʡ ʨʝʩʧʫʙʣʠʢʝ ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʩʦʢʨʘʱʝʥʠʷ 

ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ ʵʪʦʡ ʢʫʣʴʪʫʨʳ, ʟʘ ʩʯʝʪ ʨʘʩʰʠʨʝʥʠʝ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ ʧʰʝʥʠʮʳ, 

ʦʩʦʙʝʥʥʦ ʪʚʝʨʜʦʡ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʫʨʦʞʘʡʥʦʩʪʴ ʟʘ ʵʪʠ ʛʦʜʳ ʦʩʪʘʚʘʣʘʩʴ ʥʘ ʦʜʥʦʤ ʫʨʦʚʥʝ ʠ 

ʢʦʣʝʙʘʣʘʩʴ ʦʪ 16 ʜʦ 25 ʮ/ʛʘ. ʋʤʝʥʴʰʝʥʠʝ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ ʦʙʷʟʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʜʥʷʪʴ 

ʫʨʦʞʘʡʥʦʩʪʴ ʩ ʝʜʠʥʠʮʳ ʧʣʦʱʘʜʠ, ʧʨʠʤʝʥʷʷ ʠʥʪʝʥʩʠʚʥʫʶ ʪʝʭʥʦʣʦʛʠʶ ʠ ʩʦʟʜʘʚʘʷ ʧʫʪʝʤ 

ʩʝʣʝʢʮʠʠ ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʝ ʩʦʨʪʘ ʠ ʚʥʝʜʨʷʷ ʠʭ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ. 

ʗʯʤʝʥʴ ʧʨʠʥʘʜʣʝʞʠʪ ʢ ʯʠʩʣʫ ʜʨʝʚʥʝʡʰʠʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ 

ɸʟʝʨʙʘʡʜʞʘʥʘ ʠ ʚ ʪʦʤ ʯʠʩʣʝ ʅʘʭʠʯʝʚʘʥʩʢʦʡ ɸʚʪʦʥʦʤʥʦʡ ʈʝʩʧʫʙʣʠʢʠ ʠ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʧʝʨʚʳʭ ʟʣʘʢʦʚ, ʢʫʣʴʪʠʚʠʨʫʝʤʳʭ ʯʝʣʦʚʝʢʦʤ. ʇʨʦʚʝʜʝʥʥʳʤʠ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʤʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʨʝʩʧʫʙʣʠʢʝ ʟʝʨʥʦʚʳʝ ʢʫʣʴʪʫʨʳ ʥʘʯʘʣʠ ʚʦʟʜʝʣʳʚʘʪʴ 

ʟʘ IV ʪʳʩ ʣʝʪ ʜʦ ʥ. ʵ. [10]. 
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ʉʝʣʝʢʮʠʷ ʷʯʤʝʥʷ ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ ʠʤʝʝʪ ʜʣʠʪʝʣʴʥʫʶ ʠʩʪʦʨʠʶ. ʅʘʨʦʜʥʳʡ ʩʝʣʝʢʮʠʝʡ ʚ 

ʨʝʩʧʫʙʣʠʢʝ ʙʳʣʠ ʩʦʟʜʘʥʳ ʪʘʢʠʝ ʩʦʨʪʘ ʷʯʤʝʥʷ, ʢʘʢ ɸʛʘʨʧʘ, ʅʫʪʘʥʩ ʤʝʩʪʥʳʡ, ʅʘʭʯʠʚʘʥʜʘʥʠ ʠ 

ʜʨʫʛʠʝ, ʩʯʠʪʘʶʱʠʝʩʷ ʚ ʪʦ ʚʨʝʤʷ ʥʘʠʙʦʣʝʝ ʫʨʦʞʘʡʥʳʤʠ. ʅʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʝ ʩʝʣʝʢʮʠʦʥʥʳʝ 

ʨʘʙʦʪʳ ʚ ʨʝʩʧʫʙʣʠʢʝ ʩ ʟʝʨʥʦʚʳʤʠ ʢʫʣʴʪʫʨʘʤʠ ʙʳʣʠ ʥʘʯʘʪʳ ʚ 1925 ʛʦʜʫ ʥʘ ɻʷʥʜʞʠʥʩʢʦʡ 

ʩʝʣʝʢʮʠʦʥʥʦʡ ʩʪʘʥʮʠʠ. ɺ ʥʘʯʘʣʴʥʳʡ ʧʝʨʠʦʜ ʩʝʣʝʢʮʠʠ ʥʘ ʵʪʦʡ ʩʪʘʥʮʠʠ ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ 

ʙʳʣʦ ʫʜʘʣʝʥʦ ʩʙʦʨʫ ʠ ʠʟʫʯʝʥʠʶ ʤʝʩʪʥʦʛʦ ʛʝʥʦʬʦʥʜʘ ʷʯʤʝʥʷ ʠ ʜʨʫʛʠʭ ʢʫʣʴʪʫʨ. ʉ ʵʪʦʡ ʮʝʣʴʶ 

ʙʳʣʠ ʦʩʫʱʝʩʪʚʣʝʥʳ ʵʢʩʧʝʜʠʮʠʠ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʨʝʩʧʫʙʣʠʢʠ [3, ʩ 97ï99; 7]. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣ 

ʩʦʙʨʘʥ ʦʙʰʠʨʥʳʡ ʤʘʪʝʨʠʘʣ, ʢʦʪʦʨʳʡ ʚ ʜʘʣʴʥʝʡʰʝʤ ʙʳʣ ʠʟʫʯʝʥ ʚ ʙʦʪʘʥʠʯʝʩʢʦʤ ʠ 

ʩʝʣʝʢʮʠʦʥʥʦʤ ʦʪʥʦʰʝʥʠʷʭ. ʅʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʝ ʩʝʣʝʢʮʠʦʥʥʳʝ ʨʘʙʦʪʳ ʙʳʣʠ ʥʘʯʘʪʳ ʧʦʜ 

ʨʫʢʦʚʦʜʩʪʚʦʤ ɺ. ʅ. ɻʨʦʤʘʯʝʚʩʢʦʛʦ [1] ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʤʝʪʦʜʦʤ ʦʪʙʦʨʘ ʠʟ ʤʝʩʪʥʳʭ ʩʦʨʪʦʚ 

ʠʤʠ ʩʦʟʜʘʥ ʨʷʜ ʥʦʚʳʭ ʩʦʨʪʦʚ, ʪʘʢʠʭ ʢʘʢ ʐʠʨʚʘʥʜʘʥʳ, ʇʘʣʣʠʜʫʤ 330\2, ʅʘʭʯʠʚʘʥʜʘʥʳ, 

ʢʦʪʦʨʳʝ ʫʞʝ ʙʦʣʝʝ ʧʦʣ ʚʝʢʘ ʰʠʨʦʢʦ ʚʦʟʜʝʣʳʚʘʶʪʩʷ ʚ ʨʝʩʧʫʙʣʠʢʝ.  

ʅʘʯʠʥʘʷ 1932 ʛ. ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʫʯʘʩʪʠʠ ʀ. ɼ. ʄʫʩʪʘʬʘʝʚʘ ʚ 

ʨʝʩʧʫʙʣʠʢʝ ʙʳʣʠ ʥʘʯʘʪʳ ʦʙʰʠʨʥʳʝ ʩʝʣʝʢʮʠʦʥʥʳʝ ʨʘʙʦʪʳ ʧʦ ʟʝʨʥʦʚʳʤ ʢʫʣʴʪʫʨʘʤ. ʇʨʠ ʵʪʦʤ, 

ʥʘʨʷʜʫ ʩ ʤʝʩʪʥʳʤ ʛʝʥʦʬʦʥʜʘʤ, ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʣʦʩʴ ʠʟʫʯʝʥʠʶ ʤʠʨʦʚʦʡ ʢʦʣʣʝʢʮʠʠ 

ʷʯʤʝʥʷ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ, ʤʝʪʦʜʦʤ ʦʪʙʦʨʘ ʠʟ ʦʙʨʘʟʮʦʚ ɹʝʣʴʛʠʡʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʙʳʣ 

ʧʦʣʫʯʝʥ ʩʦʨʪ ʷʯʤʝʥʷ ʇʘʣʣʠʜʫʤ 596, ʠ ʥʳʥʝ ʰʠʨʦʢʦ ʚʦʟʜʝʣʳʚʘʝʤʳʡ ʚ ʨʝʩʧʫʙʣʠʢʝ.  

ʆʪʙʦʨʦʤ ʠʟ ʦʙʰʠʨʥʦʛʦ ʢʦʣʣʝʢʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ɺʀʈ ʧʦʣʫʯʝʥʳ ʪʘʢʠʝ ʩʦʨʪʘ ʢʘʢ 

ʂʘʨʘʙʘʭ-50, ʂʘʨʘʙʘʭ-15, ʂʘʨʘʙʘʭ-7 ʢʦʪʦʨʳʝ ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʰʠʨʦʢʦ ʚʦʟʜʝʣʳʚʘʶʪʩʷ ʚ 

ɸʟʝʨʙʘʡʜʞʘʥʝ.  

 

ʋʩʣʦʚʠʷ ʧʨʦʚʝʜʝʥʠʷ ʦʧʳʪʦʚ, ʤʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ 

ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʩʣʫʞʠʣʠ ʦʙʨʘʟʮʳ ʷʯʤʝʥʷ ʚ ʢʦʣʠʯʝʩʪʚʝ 106 

ʩʦʨʪʦʦʙʨʘʟʮʦʚ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʜʚʫʤ ʚʠʜʘʤ ð ʤʥʦʛʦʨʷʜʥʳʡ (63 ʩʦʨʪʦʦʙʨʘʟʮʦʚ) ʠʣʠ 

ʦʙʳʢʥʦʚʝʥʥʳʡ (Hordeum vulgare L. (1753)), ʜʚʫʨʷʜʥʳʡ (43 ʩʦʨʪʦʦʙʨʘʟʮʦʚ) (H. distichon L., 

1753). ʉʪʘʥʜʘʨʪʘʤʠ ʩʣʫʞʠʣʠ ʤʥʦʛʦʨʷʜʥʳʡ ʩʦʨʪ ʅʘʭʯʠʚʘʥʜʘʥʠ (ʇʘʣʣʠʜʫʤ-310/1) ʠ 

ʜʚʫʨʷʜʥʳʡ ʂʘʨʘʙʘʭ-7 ʢʦʪʦʨʳʝ ʨʘʟʤʝʱʘʣʠʩʴ ʯʝʨʝʟ ʢʘʞʜʦʝ 10 ʜʝʣʷʥʦʢ. ʌʝʥʦʣʦʛʠʯʝʩʢʠʝ 

ʥʘʙʣʶʜʝʥʠʷ, ʫʯʝʪʳ ʠ ʘʥʘʣʠʟʳ ʵʣʝʤʝʥʪʦʚ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ ʧʨʦʚʦʜʠʣʠʩʴ, ʨʫʢʦʚʦʜʩʪʚʫʷʩʴ 

ʩʦʚʨʝʤʝʥʥʳʤʠ ʤʝʪʦʜʘʤʠ: çʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʤʠʨʦʚʦʡ ʢʦʣʣʝʢʮʠʠ ʷʯʤʝʥʷ 

ʠ ʦʚʩʘè [5, 9]. 

ʂʣʠʤʘʪ ʟʦʥʳ ʦʪʥʦʩʠʪʩʷ ʢ ʨʝʟʢʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʤʫ ʪʠʧʫ, ʢʦʪʦʨʳʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʥʘʣʠʯʠʝʤ ʩʫʨʦʚʦʡ ʟʠʤʳ ʠ ʞʘʨʢʦʛʦ ʣʝʪʘ. 

ɸʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʜʣʷ ʜʘʥʥʦʡ ʟʦʥʳ 

ʧʨʘʚʠʣʘʤ. ʇʨʝʜʰʝʩʪʚʝʥʥʠʢʦʤ ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʟʘ ʛʦʜʳ ʦʧʳʪʦʚ ʙʳʣ ʯʝʨʥʳʡ ʧʘʨ. ʇʦʩʝʚʳ 

ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ 20 ʦʢʪʷʙʨʷ 2017 ʛ. ʚʨʫʯʥʫʶ, ʥʘ ʟʝʤʝʣʴʥʦʤ ʫʯʘʩʪʢʝ ʀʥʩʪʠʪʫʪʘ ɹʠʦʨʝʩʫʨʩʦʚ, 

ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʚ ʥʠʟʤʝʥʥʦʡ, ʦʨʦʰʘʝʤʦʡ ʟʦʥʝ, ʥʘ ʚʳʩʦʪʝ 900 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ, ʚ ʩʫʭʫʶ 

ʧʦʯʚʫ, ʛʜʝ ʦʪʩʫʪʩʪʚʦʚʘʣʘ ʧʦʣʝʟʥʘʷ ʚʣʘʛʘ, ʧʦ 300 ʚʩʭʦʞʠʭ ʩʝʤʷʥ ʥʘ 1ʤ
2
. ʇʦʯʚʘ ʫʯʘʩʪʢʘ ð 

ʜʘʚʥʦ ʦʨʦʰʘʝʤʳʡ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʡ ʩʝʨʦʟʝʤ. 

ɿʘ ʛʦʜʳ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʷʯʤʝʥʷ ʩʘʤʘʷ ʚʳʩʦʢʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ (+38,0 Áʉ) ʥʘʙʣʶʜʘʣʘʩʴ ʚ ʠʶʥʝ ʤʝʩʷʮʝ, ʘ ʩʘʤʘʷ ʥʠʟʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ (ī14,5 Áʉ) ð 

ʚ ʬʝʚʨʘʣʝ.  

ʀʟʫʯʝʥʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʩʦʨʪʦʚ, ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʧʨʠʛʦʜʥʦʩʪʠ ʩʦʨʪʘ ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʚ ʧʦʯʚʝʥʥʦïʢʣʠʤʘʪʠʯʝʩʢʦʡ ʟʦʥʝ ɸʈ, ʘ ʪʘʢʞʝ ʢʦʣʠʯʝʩʪʚʦ 

ʠ ʢʘʯʝʩʪʚʦ ʠʭ ʫʨʦʞʘʷ. ɼʣʠʥʘ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʩʦʨʪʦʚ (ʚ ʦʧʳʪʘʭ) ʢʦʣʝʙʘʣʦʩʴ ʦʪ 119 ʜʦ 

153 ʜʥʝʡ (ʈʠʩʫʥʦʢ).  
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ʈʠʩʫʥʦʢ. ʉʨʝʜʥʝʤʝʩʷʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ (ʉÁ) ʠ ʦʩʘʜʢʦʚ (ʤʤ) ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ 

ʷʯʤʝʥʷ. 

 

ʊʘʢ ʞʝ ʙʳʣʠ ʠʟʫʯʝʥʳ ʵʣʝʤʝʥʪʳ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ (ʢʦʣʠʯʝʩʪʚʦ ʧʣʦʜʦʥʦʩʥʳʭ ʨʘʩʪʝʥʠʡ ʥʘ 

ʝʜʠʥʠʮʫ ʧʣʦʱʘʜʠ, ʯʠʩʣʦ ʢʦʣʦʩʢʦʚ ʠ ʟʝʨʝʥ ʚ ʢʦʣʦʩʝ, ʤʘʩʩʘ 1000 ʟʝʨʝʥ ʠ ʤʘʩʩʘ ʟʝʨʝʥ ʩ ʦʜʥʦʛʦ 

ʢʦʣʦʩʘ) ʨʘʩʪʝʥʠʡ ʠ ʫʨʦʞʘʡ ʵʪʠʭ ʩʦʨʪʦʚ.  

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɺ ʦʧʳʪʘʭ ʧʨʦʜʫʢʪʠʚʥʘʷ ʢʫʩʪʠʩʪʦʩʪʴ ʫ ʦʙʨʘʟʮʦʚ ʷʯʤʝʥʷ ʟʥʘʯʠʪʝʣʴʥʦ ʚʘʨʴʠʨʦʚʘʣʘ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʜʚʠʜʘ. ɺ ʩʨʝʜʥʝʤ ʧʨʦʜʫʢʪʠʚʥʘʷ ʢʫʩʪʠʩʪʦʩʪʴ ʫ ʜʚʫʨʷʜʥʳʭ ʷʯʤʝʥʝʡ 

ʢʦʣʝʙʘʣʦʩʴ ʦʪ 3,3 ʜʦ 7,4, ʘ ʫ ʤʥʦʛʦʨʷʜʥʳʭ ʦʪ 3,1 ʜʦ 5,7 ʩʪʝʙʣʝʡ ʥʘ 1 ʨʘʩʪʝʥʠʝ. ʉʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ, ʧʨʝʚʦʩʭʦʜʩʪʚʦ ʚ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ʜʚʫʨʷʜʥʳʭ ʷʯʤʝʥʝʡ ʥʘʜ ʤʥʦʛʦʨʷʜʥʳʤ ʷʯʤʝʥʝʤ. 

ɹʳʣʠ ʚʳʜʝʣʝʥʳ ʦʙʨʘʟʮʳ ʩ ʚʳʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʵʪʦʛʦ ʧʨʠʟʥʘʢʘ. ʉʨʝʜʠ ʜʚʫʨʷʜʥʳʭ 

ʷʯʤʝʥʝʡ ʧʦ ʵʪʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʚʳʜʝʣʝʥʳ ʦʙʨʘʟʮʳ: Zabad, Pamir-09, Arar, Bulbul-1, Pamir-168, 

IBONïWT-48, Lignee ʠ ʪ. ʜ., ʠʟ ʤʥʦʛʦʨʷʜʥʳʭ: Rihane-03, Alanda, Bella, Salmas, Roduktiv, 

Zarjau, Miron-87 ʠ ʪ. ʜ. 

ɺ ʥʘʰʠʭ ʦʧʳʪʘʭ ʯʠʩʣʦ ʟʝʨʝʥ ʚ ʢʦʣʦʩʝ ʚʘʨʴʠʨʦʚʘʣʦ ʚ ʙʦʣʴʰʠʭ ʧʝʨʝʜʝʣʘʭ ʫ ʤʥʦʛʦʨʷʜʥʳʭ 

ʩʦʨʪʦʚ 26ï84 ʰʪʫʢ (ʩʨʝʜʥʝʤ 55,8 ʰʪʫʢ) ʘ ʫ ʜʚʫʨʷʜʥʳʭ ʩʦʨʪʦʚ 22ï62 ʰʪʫʢ (ʩʨʝʜʥʝʤ 29,3 

ʰʪʫʢ) ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʨʪʦʚ ʠ ʦʪ ʧʦʜʚʠʜʘ. ʇʦ ʠʪʦʛʫ ʠʟʫʯʝʥʠʷ ʢʦʣʣʝʢʮʠʠ ʥʘʤʠ ʚʳʜʝʣʝʥʳ 

ʦʙʨʘʟʮʳ ʩ ʚʳʩʦʢʦʡ ʦʟʝʨʥʝʥʥʦʩʪʴʶ ʢʦʣʦʩʘ. ʉʨʝʜʳ ʤʥʦʛʦʨʷʜʥʳʭ ʷʯʤʝʥʝʡ ʪʘʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʦʙʨʘʟʮʳ W-12269, Encino, Matnan-01, Toste, Alanda, Cabuya, API, ILB, 

Rihane-03, Roductiv, Alanda-01, Chamico, ʘ ʩʨʝʜʠ ʜʚʫʨʷʜʥʭr Carina, Pamir-065, Pamir-09, Arar, 

Morocco, Bulbul-1, Lignee-131. 

ʄʘʩʩʘ 1000 ʟʝʨʝʥ ð ɻ ʪʦʪ ʧʨʠʟʥʘʢ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʵʣʝʤʝʥʪʦʚ ʩʪʨʫʢʪʫʨʳ 

ʫʨʦʞʘʷ ʠ ʫʚʝʣʠʯʝʥʠʝ ʝʛʦ ʩʦʧʨʷʞʝʥʦ ʩ ʧʦʚʳʰʝʥʠʝʤ ʫʨʦʞʘʷ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʯʠʩʣʦ ʟʝʨʝʥ ʚ 

ʢʦʣʦʩʝ ʩʫʱʝʩʪʚʝʥʥʦ ʤʦʞʝʪ ʚʣʠʷʪʴ ʥʘ ʩʚʷʟʴ ʢʨʫʧʥʦʩʪʠ ʟʝʨʥʘ ʩ ʫʨʦʞʘʡʥʦʩʪʴʶ. ʄʘʩʩʘ 1000 

ʟʝʨʝʥ ʦʪʥʦʩʠʪʩʷ ʢ ʛʝʥʝʪʠʯʝʩʢʠ ʚʳʨʘʞʝʥʥʳʤ ʩʦʨʪʦʚʳʤ ʧʨʠʟʥʘʢʘʤ. ɺ ʥʘʰʠʭ ʦʧʳʪʘʭ ʤʘʩʩʘ 

1000 ʟʝʨʝʥ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʨʪʦʚʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʦʣʝʙʘʣʘʩʴ ʚ ʙʦʣʴʰʠʭ ʧʝʨʝʜʝʣʘʭ. 

ɼʚʫʨʷʜʥʳʝ ʦʙʨʘʟʮʳ ʧʦ ʤʘʩʩʝ 1000 ʟʝʨʝʥ ʠʤʝʣʠ ʧʨʝʠʤʫʱʝʩʪʚʦ ʥʘʜ ʤʥʦʛʦʨʷʜʥʳʤʠ ʩʦʨʪʘʤʠ 

ʷʯʤʝʥʷ. ɺ ʩʨʝʜʥʝʤ ʟʘ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫ ʜʚʫʨʷʜʥʳʭ ʦʙʨʘʟʮʦʚ ʤʘʩʩʘ ʢʦʣʝʙʘʣʦʩʴ ʦʪ 42,8 ʜʦ 

57,2 (ʚ ʩʨʝʜʥʝʤ 49,6 ʛ). ʋ ʤʥʦʛʦʨʷʜʥʳʭ ʦʙʨʘʟʮʦʚ ʦʥʘ ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 34,2 ʜʦ 51,4 (ʚ ʩʨʝʜʥʝʤ 

43,4 ʛ).  
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ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʟʚʦʣʠʣʠ ʚʳʜʝʣʠʪʴ ʨʷʜ ʦʙʨʘʟʮʦʚ ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ 

ʢʨʫʧʥʦʟʝʨʥʦʩʪʴʶ. ɺ ʫʩʣʦʚʠʷʭ ʧʦʣʠʚʘ ɸʈ ʧʦ ʵʪʦʤʫ ʧʨʠʟʥʘʢʫ ʦʩʦʙʝʥʥʦ ʚʳʜʝʣʠʣʠʩʴ ʩʦʨʪʘ 

ʩʨʝʜʠ ʤʥʦʛʦʨʷʜʥʳʭ: Rihane-03, Deir, Arar, Encino, Matnan-01, Toste, Boldo, IBON, IBCB, 

Salmas, Beecher, ʘ ʩʨʝʜʠ ʜʚʫʨʷʜʥʳʭ ʩʦʨʪʦʚ: Zabad, Cardo, Pamir-065, Pamir-09, Morocco, 

Cliper, Carina, Bulbul-1, Pamir-168 ʠ ʪ. ʜ. 

ʀʤʝʶʱʠʝʩʷ ʚ ʣʠʪʝʨʘʪʫʨʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʦʙʨʘʪʥʦʡ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ 

ʯʠʩʣʦʤ ʟʝʨʝʥ ʚ ʢʦʣʦʩʝ ʠ ʤʘʩʩʦʡ 1000 ʟʝʨʝʥ [2, ʩ. 8ï11; 13, ʩ. 22ï32]. ʍʦʪʷ ʥʝʢʦʪʦʨʳʝ 

ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʦʪʨʠʮʘʶʪ ʪʘʢʦʝ ʷʚʣʝʥʠʝ, ʩʩʳʣʘʷʩʴ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʪʠʭ ʧʨʠʟʥʘʢʦʚ ʚ ʨʘʟʥʳʝ 

ʧʝʨʠʦʜʳ ʚʝʛʝʪʘʮʠʠ ʠ ʧʦʜ ʚʣʠʷʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ [4, ʩ. 69ï81]. 

ʇʦ ʙʦʣʴʰʠʥʩʪʚʫ ʦʙʨʘʟʮʦʚ ʢʦʣʣʝʢʮʠʠ ʥʘʤʠ ʪʘʢʞʝ ʥʘʙʣʶʜʘʣʘʩʴ ʪʝʥʜʝʥʮʠʷ ʫʤʝʥʴʰʝʥʠʷ 

ʯʠʩʣʘ ʟʝʨʝʥ ʚ ʢʦʣʦʩʝ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʢʨʫʧʥʦʩʪʠ ʟʝʨʥʘ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʦʪʜʝʣʴʥʳʝ ʦʙʨʘʟʮʳ 

(Rihane-03, Encino, Toste ʠ ʜʨ.) ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʦʚʳʰʝʥʠʝʤ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ [8, ʩ. 5ï7; 15, 

ʩ. 245ï249]. 

ʄʘʩʩʘ ʟʝʨʥʘ ʩ ʦʜʥʦʛʦ ʢʦʣʦʩʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʛʣʘʚʥʝʡʰʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, 

ʦʧʨʝʜʝʣʷʶʱʠʭ ʫʨʦʚʝʥʴ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʦʙʫʩʣʦʚʣʝʥʘ ʢʦʣʠʯʝʩʪʚʦʤ ʚ ʥʝʤ ʟʝʨʝʥ ʠ ʚʝʩʦʤ ʦʜʥʦʛʦ 

ʟʝʨʥʘ [11, ʩ. 45ï47]. 

ʄʘʩʩʘ ʟʝʨʥʘ ʩ ʦʜʥʦʛʦ ʢʦʣʦʩʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʚʫʤʷ ʧʦʢʘʟʘʪʝʣʷʤʠ ð ʢʦʣʠʯʝʩʪʚʦʤ ʟʝʨʝʥ ʚ 

ʢʦʣʦʩʝ ʠ ʤʘʩʩʦʡ 1000 ʟʝʨʝʥ. ʋʚʝʣʠʯʝʥʠʝ ʠʣʠ ʫʤʝʥʴʰʝʥʠʝ ʦʜʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʩʫʱʝʩʪʚʝʥʥʦ 

ʚʣʠʷʝʪ ʥʘ ʚʝʣʠʯʠʥʫ ʵʪʦʛʦ ʧʨʠʟʥʘʢʘ [14]. ɺ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʤʘʩʩʘ ʟʝʨʥʘ ʩ ʦʜʥʦʛʦ 

ʢʦʣʦʩʘ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʠ ʩʦʨʪʦʚʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʟʥʘʯʠʪʝʣʴʥʦ 

ʢʦʣʝʙʘʣʘʩʴ. ɸʤʧʣʠʪʫʜʘ ʚʘʨʴʠʨʦʚʘʥʠʷ ʚ ʩʨʝʜʥʝʤ ʫ ʜʚʫʨʷʜʥʳʭ ʦʙʨʘʟʮʦʚ ʩʦʩʪʘʚʠʣʘ 0,92ï2,72 ʛ 

(ʚ ʩʨʝʜʥʝʤ 1,42 ʛ) ʘ ʫ ʤʥʦʛʦʨʷʜʥʳʭ ʦʙʨʘʟʮʦʚ 1,48ï3,61 ʛ (ʚ ʩʨʝʜʥʝʤ 2,51 ʛ). ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʦʪʙʦʨʘ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʨʷʜ ʦʙʨʘʟʮʦʚ ʩ ʚʳʩʦʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʢʦʣʦʩʘ. ʋ ʜʚʫʨʷʜʥʳʭ 

ʦʙʨʘʟʮʦʚ ð ɻʪʦ: Carina, Arar, Pamir-09, Bulbul-1, ʘ ʫ ʤʥʦʛʦʨʷʜʥʳʭ: Encino, Rihane-03, Matnan-

01, Boldo, Cabuya, API, Miron-87 ʠ ʜʨ. 

 

ɺʳʚʦʜʳ 

ʋʨʦʞʘʡʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʝʡʰʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʮʝʥʥʦʩʪʠ ʩʦʨʪʘ. ʉʦʟʜʘʥʠʝ ʩʦʨʪʦʚ ʩ 

ʤʘʢʩʠʤʘʣʴʥʦ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʫʨʦʞʘʡʥʦʩʪʠ ð ʛʣʘʚʥʳʡ ʢʨʠʪʝʨʠʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʣʶʙʦʡ 

ʩʝʣʝʢʮʠʦʥʥʦʡ ʨʘʙʦʪʳ. ɺ ʩʨʝʜʥʝʤ ʟʘ ʛʦʜʳ ʧʨʦʚʝʜʝʥʠʷ ʦʧʳʪʦʚ ʘʤʧʣʠʪʫʜʘ ʩʦʨʪʦʚʦʡ 

ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʦ ʫʨʦʞʘʶ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʦʪ ʧʦʛʦʜʥʳʭ 

ʫʩʣʦʚʠʡ ʠʟʫʯʘʝʤʳʭ ʦʙʨʘʟʮʦʚ ʫ ʜʚʫʨʷʜʥʳʭ ʦʙʨʘʟʮʦʚ ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 120,2 ʛ/ʤ
2
 ʜʦ 776,5 ʛ/ʤ

2
 (ʚ 

ʩʨʝʜʥʝʤ 360,2 ʛ/ʤ
2
), ʘ ʫ ʤʥʦʛʦʨʷʜʥʳʭ ʩʦʨʪʦʚ ʦʪ 164,3 ʛ/ʤ

2
 ʜʦ 783,2 ʛ/ʤ

2
 (ʚ ʩʨʝʜʥʝʤ 398,7 ʛ/ʤ

2
).  

ɺ ʫʩʣʦʚʠʷʭ ʦʨʦʰʝʥʠʷ ʚ ʅʘʭʠʯʝʚʘʥʩʢʦʡ ɸʈ ʚʳʜʝʣʝʥʳ ʨʷʜ ʦʙʨʘʟʮʦʚ: Pamir-065, Pamir-

09, Arar, Bulbul-1, Pamir-168 ʠ ʜʨ. ʋ ʜʚʫʨʷʜʥʦʛʦ ʷʯʤʝʥʷ ʩ ʫʨʦʞʘʡʥʦʩʪʠ ʙʦʣʝʝ 400 ʛ/ʤ
2
, ʩʘʤʳʡ 

ʚʳʩʦʢʠʡ (776,5 ʛ/ʤ
2
) ʫʨʦʞʘʡ ʬʦʨʤʠʨʦʚʘʣ ʩʦʨʪ Zabad.  

ʉʨʝʜʠ ʤʥʦʛʦʨʷʜʥʳʭ ʷʯʤʝʥʝʡ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʤʠ ʦʢʘʟʘʣʠʩʴ (ʙʦʣʝʝ 400 ʛ/ʤ
2
) 

ʩʦʨʪʘ: Rihane-03, Matnan-01, Alanda, IBCB, Salmas, Aday-5, Roductiv, Narcis, Zarjau, Radikal, 

Carbo, Bercher ʠ ʜʨ. ʉʘʤʳʡ ʚʳʩʦʢʠʡ (881,0 ʛ/ʤ
2
) ʫʨʦʞʘʡ ʬʦʨʤʠʨʦʚʘʣ ʩʦʨʪ Zarjau.  

ɺʳʜʝʣʝʥʥʳʡ, ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʚʝʜʝʥʠʷ ʜʘʥʥʦʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ, 

ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʡ ʩʦʨʪ ʜʚʫʨʷʜʥʦʛʦ ʷʯʤʝʥʷ ɸʨʧʘʯʘʡ b ʧʝʨʝʜʘʥ ʚ ʛʦʩʢʦʤʠʩʩʠʶ ʧʦ 

ʩʦʨʪʦʠʩʧʳʪʘʥʠʶ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ʕʪʦʪ ʩʦʨʪ ʚʳʚʝʜʝʥ ʤʝʪʦʜʦʤ ʤʥʦʛʦʢʨʘʪʥʦʛʦ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʦʪʙʦʨʘ ʠʟ ʦʙʨʘʟʮʦʚ Bulbul-1. ʉʦʨʪ ʜʚʫʨʷʜʥʳʡ, ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʡ. 

 

ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʌʦʥʜʘ ʈʘʟʚʠʪʠʷ ʅʘʫʢʠ ʧʨʠ 

ʇʨʝʟʠʜʝʥʪʝ ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ - ɻʨʘʥʪ ˉEIF-KETPL-2-2015-1(25)-56/39/3. 
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ɸʥʥʦʪʘʮʠʷ. ʆʜʥʠʤ ʠʟ ʘʩʧʝʢʪʦʚ ʫʙʦʨʢʠ ʨʘʩʪʝʥʠʡ ʩʦʠ ʤʝʪʦʜʦʤ ʦʯʝʩʘ ʥʘ ʢʦʨʥʶ ʷʚʣʷʝʪʩʷ 

ʚʦʧʨʦʩ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʧʦʣʫʯʝʥʥʦʛʦ ʚʦʨʦʭʘ ʚ ʢʫʟʦʚ ʧʦʣʝʚʦʡ ʤʘʰʠʥʳ. ʅʘ ʦʩʥʦʚʝ ʨʘʥʝʝ 

ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʙʨʘʥʘ ʧʥʝʚʤʘʪʠʯʝʩʢʘʷ ʩʭʝʤʘ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʷ ʧʨʦʜʫʢʪʦʚ 

ʦʯʝʩʘ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʜʚʝ ʩʭʝʤʳ ʫʙʦʨʦʯʥʳʭ ʤʘʰʠʥ: ʧʝʨʚʘʷ ʩʭʝʤʘ ð ʤʦʙʠʣʴʥʦʝ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʝ ʩʨʝʜʩʪʚʦ ʩ ʥʘʚʝʰʠʚʘʝʤʦʡ ʦʯʝʩʳʚʘʶʱʝʡ ʞʘʪʢʦʡ, ʩʠʩʪʝʤʦʡ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʠ 

ʩʤʝʥʥʳʤ ʧʨʠʮʝʧʦʤ; ʚʪʦʨʘʷ ʩʭʝʤʘ ð ʧʦʣʝʚʘʷ ʤʘʰʠʥʘ ʩ ʦʯʝʩʳʚʘʶʱʝʡ ʞʘʪʢʦʡ, ʩʠʩʪʝʤʦʡ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʠ ʩʠʩʪʝʤʦʡ ʩʤʝʥʥʳʭ ʢʫʟʦʚʦʚ ɺʀʄïʃʀʌʊ. ʇʨʦʠʟʚʝʜʝʥ ʨʘʩʯʝʪ 

ʧʥʝʚʤʘʪʠʯʝʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʝʨʘ ʜʣ ̫ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʧʦʣʫʯʝʥʥʦʛʦ ʚʦʨʦʭʘ. 
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Abstract. One of the aspects of soybean plants harvesting of combing method on the root is 

the issue of transportation of the resulting heap to the body of the field machine. On the basis of 

previous studies, the pneumatic scheme of transportation of the combing products was chosen. 

Presented two schemes harvesters: the first circuit is a mobile energy medium with pinning the 

combine header, transport system and interchangeable trailer; the second scheme ð field machine 

with the combine header, transport system and system of interchangeable body VIMïLIFT. 

Calculation of the pneumatic conveyor for transportation of the received heap is made. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʙʦʨʢʘ, ʩʦʷ, ʤʝʪʦʜ ʦʯʝʩʘ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʚʦʨʦʭʘ. 

 

Keywords: harvesting, soybean, combing method, heap transportation. 

 

ɺʚʝʜʝʥʠʝ 

ʊʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʠ ʫʙʦʨʢʠ ʫʨʦʞʘʷ ʦʯʝʩʦʤ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʦʯʝʪʘʥʠʝ 

ʚʳʩʦʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʪʝʭʥʦʛʝʥʝʟʫ ʠ ʦʩʪʘʪʦʯʥʦʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ 

ʥʘʛʨʫʟʢʝ. ʆʥʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʜʚʝ ʦʩʥʦʚʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʭʝʤʳ ʫʙʦʨʢʠ ʫʨʦʞʘʷ: 

ʢʦʤʙʘʡʥʘʤʠ ʩ ʫʧʨʦʱʝʥʥʳʤʠ ʤʦʣʦʪʠʣʴʥʦïʩʝʧʘʨʠʨʫʶʱʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ, ʨʘʟʜʝʣʷʶʱʠʤʠ 

ʟʝʨʥʦʚʦʡ ʚʦʨʦʭ ʠ ʩʦʣʦʤʫ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʝʝ ʠʟʤʝʣʴʯʝʥʠʷ ʠ ʨʘʟʙʨʘʩʳʚʘʥʠʷ ʧʦ ʧʦʣʶ; ʠ 

ʫʙʦʨʦʯʥʳʤʠ ʤʘʰʠʥʘʤʠ ʩ ʦʯʝʩʳʚʘʶʱʠʤʠ ʞʘʪʢʘʤʠ, ʢʦʛʜʘ ʟʝʨʥʦʚʦʡ ʚʦʨʦʭ ʧʦʩʪʫʧʘʝʪ ʚ 

ʙʦʣʴʰʝʦʙʲʝʤʥʳʡ ʙʫʥʢʝʨ ʠʣʠ ʠʥʦʡ ʥʘʢʦʧʠʪʝʣʴ, ʢʦʪʦʨʳʡ ʧʦʩʣʝ ʝʛʦ ʟʘʧʦʣʥʝʥʠʷ ʧʝʨʝʛʨʫʞʘʝʪʩʷ 

ʚ ʪʨʘʥʩʧʦʨʪʥʦʝ ʩʨʝʜʩʪʚʦ [1]. 

ɺʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʜʣʷ ʘʛʨʝʛʘʪʠʨʦʚʘʥʠʷ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʘʜʘʧʪʝʨʘʤʠ. ɼʘʥʥʳʝ ʧʦʣʝʚʳʝ ʤʘʰʠʥʳ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘ ʥʝʙʦʣʴʰʠʭ 

ʧʨʝʜʧʨʠʷʪʠʷʭ, ʠʤʝʶʱʠʭ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʝ ʬʝʨʤʳ [5ï7].  

ʅʘ ʦʩʥʦʚʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʭʝʤʘ ʧʦʣʝʚʦʡ ʤʘʰʠʥʳ (ʈʠʩʫʥʦʢ 1), 

ʦʙʦʨʫʜʦʚʘʥʥʦʡ ʞʘʪʢʦʡ ʜʣʷ ʦʯʝʩʘ ʩʦʠ, ʩʠʩʪʝʤʦʡ ʧʥʝʚʤʦʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʠ ʧʨʠʮʝʧʦʤ [2]. 

 

 
 

ʈʠʩʫʥʦʢ 1. ʇʦʣʝʚʘʷ ʤʘʰʠʥʘ ʜʣʷ ʫʙʦʨʢʠ ʩʦʠ ʤʝʪʦʜʦʤ ʦʯʝʩʘ: 1 ð ʦʯʝʩʳʚʘʶʱʘʷ ʞʘʪʢʘ ʜʣʷ 

ʫʙʦʨʢʠ ʩʦʠ; 2 ð ʩʠʩʪʝʤʘ ʧʥʝʚʧʦʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ; 3 ð ʧʨʠʮʝʧ. 

 

ɼʣʷ ʢʨʫʧʥʳʭ ʭʦʟʷʡʩʪʚ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʣʝʚʫʶ ʤʘʰʠʥʫ, ʧʨʝʜʩʪʘʚʣʝʥʥʫʶ ʥʘ 

ʈʠʩʫʥʢʝ 2 [3].  

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʫʙʦʨʢʠ ʧʦʣʝʚʫʶ ʤʘʰʠʥʫ ʤʦʞʥʦ ʦʩʥʘʱʘʪʴ ʩʠʩʪʝʤʦʡ ʩʤʝʥʥʳʭ 

ʢʫʟʦʚʦʚ ɺʀʄïʃʀʌʊ ʠʣʠ ʩʤʝʥʥʳʤʠ ʤʝʰʢʘʤʠ çɹʠʛïʙʵʛè.  
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ʈʠʩʫʥʦʢ 2. ʋʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʘʷ ʤʦʜʝʣʴ ʧʦʣʝʚʦʡ ʤʘʰʠʥʳ. 

 

ʇʨʝʠʤʫʱʝʩʪʚʘʤʠ ʜʘʥʥʦʡ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʦʡ ʤʘʰʠʥʳ ʷʚʣʷʝʪʩʷ: 

1) ʩʥʠʞʝʥʠʝ ʫʧʣʦʪʥʝʥʠʷ ʧʦʯʚʳ ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʤʘʩʩʳ ʫʙʦʨʦʯʥʦʡ ʤʘʰʠʥʳ; 

2) ʚʦʟʤʦʞʥʦʩʪʴ ʫʙʠʨʘʪʴ ʩʦʶ ʧʦʚʳʰʝʥʥʦʡ ʚʣʘʞʥʦʩʪʠ ʩ ʧʦʤʦʱʴʶ ʦʯʝʩʳʚʘʶʱʝʡ ʞʘʪʢʠ; 

3) ʦʙʝʩʧʝʯʝʥʠʝ ʭʦʟʷʡʩʪʚ, ʠʤʝʶʱʠʭ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʨʘʟʚʠʪʦʝ ʞʠʚʦʪʥʦʚʦʜʩʪʚʦ ʛʨʫʙʳʤʠ 

ʢʦʨʤʘʤʠ (ʧʦʣʦʚʘ), ʯʪʦ ʧʦʟʚʦʣʠʪ ʟʘʤʝʥʠʪʴ ʛʨʫʙʳʝ ʢʦʨʤʘ (ʩʝʥʦ, ʩʝʥʘʞ), ʘ ʚʳʩʚʦʙʦʜʠʚʰʝʝʩʷ 

ʟʝʤʣʠ ʠʟ-ʧʦʜ ʚʳʨʘʱʠʚʘʥʠʷ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʦʩʝʚʘ ʜʨʫʛʠʭ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. 

ʈʘʩʯʝʪ ʧʥʝʚʤʘʪʠʯʝʩʢʠʭ ʪʨʘʥʩʧʦʨʪʝʨʦʚ ʦʩʥʦʚʘʥ ʥʘ ʫʯʝʥʠʠ ʦ ʧʨʦʮʝʩʩʘʭ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ 

ʧʦʪʦʢʘʭ. ʊʨʫʜʥʦʩʪʠ ʨʘʩʯʝʪʘ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʚʳʷʚʣʝʥʠʠ ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ ʩʦʧʨʦʪʠʚʣʝʥʠʡ 

ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʫʩʪʘʥʦʚʢʠ, ʠ ʧʦʵʪʦʤʫ ʨʘʩʯʝʪʳ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʙʘʟʠʨʫʶʪʩʷ ʥʘ 

ʦʧʳʪʥʳʭ ʜʘʥʥʳʭ [4]. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʆʩʥʦʚʥʳʝ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʠʩʪʝʤʳ ʧʥʝʚʤʘʪʠʯʝʩʢʦʛʦ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʷ: ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ Q, ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʪʨʫʙʦʧʨʦʚʦʜʘ ʠ ʬʠʟʠʢʦï

ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʪʨʘʥʩʧʦʨʪʠʨʫʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʩʯʝʪʘ ʜʦʣʞʥʳ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʳ: 

- ʧʦʪʨʝʙʥʳʡ ʨʘʩʭʦʜ ʚʦʟʜʫʭʘ V ʤ
3
/ʩ; 

- ʜʘʚʣʝʥʠʝ ʚʦʟʜʫʭʘ ʇʘ;  

- ʥʝʦʙʭʦʜʠʤʳʡ ʜʠʘʤʝʪʨ ʪʨʫʙʦʧʨʦʚʦʜʘ dT ʤ;  

- ʤʦʱʥʦʩʪʴ ʚʝʥʪʠʣʷʪʦʨʘ N ʢɺʪ. 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʥʝʚʤʦʪʨʘʥʩʧʦʨʪʝʨʘ Q (ʢʛ/ʩ) ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ ʤʝʥʝʝ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʦʯʝʩʳʚʘʶʱʝʡ ʞʘʪʢʠ. ʆʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 1: 

 

ὗ ήϽ‡ϽὦϽί (1) 

 

ʛʜʝ q ð ʚʳʭʦʜ ʟʝʨʥʦʩʦʝʚʦʛʦ ʚʦʨʦʭʘ, ʢʛ/ʤ
2
; 

ɡ ð ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʘʛʨʝʛʘʪʘ, ʤ/ʩ; 

b ð hʠʨʠʥʘ ʟʘʭʚʘʪʘ ʞʘʪʢʠ, ʤ; 

s ð ʢʦʵʬʬʠʮʠʝʥʪ ʥʝʨʘʚʥʦʤʝʨʥʦʛʦ ʧʦʩʪʫʧʣʝʥʠʷ ʚʦʨʦʭʘ (s=1,2). 

ʇʦʣʝʚʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʦʯʝʩʘ ʩʦʠ ʥʘ ʢʦʨʥʶ ʫʩʪʘʥʦʚʣʝʥʦ ʩʦʦʪʥʦʰʝʥʠʝ ʟʝʨʥʘ ʩʦʠ ʢ 

ʥʝʟʝʨʥʦʚʦʡ ʯʘʩʪʠ ʫʨʦʞʘʷ ʚ ʚʦʨʦʭʝ ʧʦʩʪʫʧʘʶʱʠʤ ʚ ʧʨʠʝʤʥʠʢ ʣʘʙʦʨʘʪʦʨʥʦïʧʦʣʝʚʦʡ 

ʫʩʪʘʥʦʚʢʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʞʘʡʥʦʩʪʠ (ʊʘʙʣʠʮʘ 1 ʠ 2). 
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ɼʣʷ ʨʘʩʯʝʪʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʥʝʚʤʦʪʨʘʥʩʧʦʨʪʝʨʘ ʚʘʞʥʦ ʟʥʘʪʴ ʧʨʦʮʝʥʪʥʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʟʝʨʥʘ ʩʦʠ ʚ ʚʦʨʦʭʝ ʧʨʠʝʤʥʠʢʘ, ʢʦʪʦʨʳʡ ʩʦʩʪʘʚʣʷʝʪ 55ï67%. ʊʦʛʜʘ ʧʨʠ ʰʠʨʠʥʝ 

ʟʘʭʚʘʪʘ ʞʘʪʢʠ 5 ʤ, ʩʢʦʨʦʩʪʠ 2,5 ʤ/ʩ, ʤʘʩʩʝ ʦʯʝʩʘʥʥʦʛʦ ʚʦʨʦʭʘ 0,24ï0,25 ʢʛ/ʤ
2
 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʞʘʪʢʠ ʩʦʩʪʘʚʠʪ 3,6ï4,0 ʢʛ/ʩ. ɼʣʷ ʜʘʣʴʥʝʡʰʠʭ ʨʘʩʯʝʪʦʚ, ʩ ʫʯʝʪʦʤ 

ʧʝʨʩʧʝʢʪʠʚʳ ʧʦʚʳʰʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʩʦʠ ʜʦ 2,2ï2,4 ʪ/ʛʘ ʧʨʠʤʝʤ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ Q=5,0 

ʢʛ/ʩ. 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʟʝʨʥʦʩʦʝʚʦʛʦ ʚʦʨʦʭʘ ʷʚʣʷʝʪʩʷ ʨʘʟʣʠʯʠʝ ʩʢʦʨʦʩʪʝʡ 

ʚʠʪʘʥʠʷ ʑ̃ ʨʘʟʣʠʯʥʳʭ ʬʨʘʢʮʠʡ. 

 

ʊʘʙʣʠʮʘ 1. 

ʉʆʆʊʅʆʐɽʅʀɽ ɿɽʈʅɸ ʉʆʀ ʂ ʅɽɿɽʈʅʆɺʆʁ ʏɸʉʊʀ ʋʈʆɾɸʗ  

ɺ ʆʏɽʉɸʅʅʆʄ ɺʆʈʆʍɽ. 2016 ʛ. ʉʆʈʊ çʃɸɿʋʈʅɸʗè, ʋʈʆɾɸʁʅʆʉʊʔ 1,61 ʪ/ʛʘ 

 

ˉ ʜʝʣʷʥʢʠ 
ɺʝʩ ʚʦʨʦʭʘ ʚ 

ʧʨʠʝʤʥʠʢʝ, ʛ 

ɺʝʩ ʟʝʨʥʘ ʩʦʠ, 

ʛ 
ɺʝʩ ʅʏʋ, ʛ 

ʉʦʦʪʥʦʰʝʥʠʝ 

ʅʏʋ ʢ ʟʝʨʥʫ, 

% 

ʉʦʦʪʥʦʰʝʥʠʝ 

ʟʝʨʥʘ ʢ ʚʦʨʦʭʫ, 

% 

1 3950,5 2210,0 1740,5 78,7 55,9 

2 3752,5 2078,0 1674,5 80,6 55,4 

3 4862,0 2664,5 2138,0 80,2 54,8 

ʉʨʝʜʥʝʝ 4188,3 2317,5 1851,0 79,8 55,4 

 

ʊʘʙʣʠʮʘ 2. 

ʉʆʆʊʅʆʐɽʅʀɽ ɿɽʈʅɸ ʉʆʀ ʂ ʅɽɿɽʈʅʆɺʆʁ ʏɸʉʊʀ ʋʈʆɾɸʗ  

ɺ ʆʏɽʉɸʅʅʆʄ ɺʆʈʆʍɽ. 2017 ʛ. ʉʆʈʊ çʊʈɽʂè, ʋʈʆɾɸʁʅʆʉʊʔ 1,79 ʪ/ʛʘ 

 

ˉ ʜʝʣʷʥʢʠ 
ɺʝʩ ʚʦʨʦʭʘ ʚ 

ʧʨʠʝʤʥʠʢʝ, ʛ 

ɺʝʩ ʟʝʨʥʘ ʩʦʠ, 

ʛ 
ɺʝʩ ʅʏʋ, ʛ 

ʉʦʦʪʥʦʰʝʥʠʝ 

ʅʏʋ ʢ ʟʝʨʥʫ, 

% 

ʉʦʦʪʥʦʰʝʥʠʝ 

ʟʝʨʥʘ ʢ ʚʦʨʦʭʫ, 

% 

1 4987,5 3257,0 1730,5 53,1 65,3 

2 4264,0 2860,0 1404,0 49,1 67,1 

3 5272,0 3436,0 1836,0 53,4 65,2 

ʉʨʝʜʥʝʝ 4746,5 3144,5 1602,0 50,9 66,2 

 

ɺ ʊʘʙʣʠʮʝ 3 ʧʨʠʚʝʜʝʥʳ ʟʥʘʯʝʥʠʷ ʩʢʦʨʦʩʪʝʡ ʚʠʪʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ 

ʟʝʨʥʦʩʦʝʚʦʛʦ ʚʦʨʦʭʘ, ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʣʘʙʦʨʘʪʦʨʥʦʡ ʫʩʪʘʥʦʚʢʝ ð ʧʦʨʮʠʦʥʥʦïʧʘʨʫʩʥʳʡ 

ʢʣʘʩʩʠʬʠʢʘʪʦʨ (ʇʇʂïɺʀʄ). 

 

ʊʘʙʣʠʮʘ 3. 

ʉʂʆʈʆʉʊʔ ɺʀʊɸʅʀʗ ʂʆʄʇʆʅɽʅʊʆɺ ɿɽʈʅʆʉʆɽɺʆɻʆ ɺʆʈʆʍɸ 

 

ʏʘʩʪʠʮʳ 
ʉʢʦʨʦʩʪʴ ʚʠʪʘʥʠʷ, 

ʤ/ʩ. 
ʏʘʩʪʠʮʳ 

ʉʢʦʨʦʩʪʴ ʚʠʪʘʥʠʷ, 

ʤ/ʩ. 

ʉʦʷ 17,0ï20,0 ʉʪʚʦʨʢʠ ʩʪʨʫʯʢʘ  0,67ï3,1 

ʉʦʣʦʤʘ (ʩʪʝʙʣʠ) 3,5ï4,25 ɿʘʢʨʳʪʳʡ ʩʪʨʫʯʦʢ 13,0ï26,5 

 

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʧʥʝʚʤʘʪʠʯʝʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʝʨʘ ʦʯʝʥʴ ʚʘʞʥʦ ʧʨʘʚʠʣʴʥʦ ʚʳʙʨʘʪʴ 

ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʚʦʟʜʫʭʘ; ʦʥʘ ʜʦʣʞʥʘ ʙʳʪʴ ʤʠʥʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʡ, ʥʦ ʜʦʩʪʘʪʦʯʥʦʡ ʜʣʷ 

ʧʝʨʝʤʝʱʝʥʠʷ ʬʨʘʢʮʠʠ ʟʝʨʥʦʩʦʝʚʦʛʦ ʚʦʨʦʭʘ ʠʤʝʶʱʝʛʦ ʤʘʢʩʠʤʘʣʴʥʫʶ ʩʢʦʨʦʩʪʴ ʚʠʪʘʥʠʷ 

(ʊʘʙʣʠʮʘ 3). ɼʣʷ ʧʝʨʝʤʝʱʝʥʠʷ ʚʩʝʭ ʯʘʩʪʠʮ ʟʝʨʥʦʩʦʝʚʦʛʦ ʚʦʨʦʭʘ ʧʦ ʨʘʩʯʝʪʥʦʤʫ 

ʧʥʝʚʤʘʪʠʯʝʩʢʦʤʫ ʪʨʘʥʩʧʦʨʪʝʨʫ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠʤʝʤ 

ʥʦʤʠʥʘʣʴʥʫʶ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʚʦʟʜʫʭʘ ʨʘʚʥʦʡ 30 ʤ/ʩ. 
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ʉʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʚʦʟʜʫʭʘ ʩʣʝʜʫʝʪ ʧʨʠʥʠʤʘʪʴ ʩ ʫʯʝʪʦʤ ʚʝʩʦʚʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʤʝʩʠ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʫʩʪʘʥʦʚʦʢ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʨʘʙʦʪʘʝʪ ʧʨʠ 

ʢʦʵʬʬʠʮʠʝʥʪʝ ʢʦʥʮʝʥʪʨʘʮʠʠ Õ<8 ð10 ʢʛ/ʢʛ.  

ʋʯʠʪʳʚʘʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʩʭʝʤʫ ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ ʧʥʝʚʤʘʪʠʯʝʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʝʨʘ, 

ʧʨʠʥʠʤʘʝʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʤʘʩʩʦʚʦʡ (ʚʝʩʦʚʦʡ) ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʤʝʩʠ ʨʘʚʥʳʡ Õ=7,2 ʢʛ/ʢʛ. 

 

ʇʦʪʨʝʙʥʳʡ ʨʘʩʭʦʜ ʚʦʟʜʫʭʘ, ʤ
3
/ʯ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 2:   

 

ὠ̃
Ͻ

̃
, ʤ
3
/ʯʘʩ (2) 

 

ʛʜʝ Q ð ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʥʝʚʤʦʪʨʘʥʩʧʦʨʪʝʨʘ, ʢʛ/ʩ; 

 ɔʚå1,24 ð ʧʣʦʪʥʦʩʪʴ ʩʪʘʥʜʘʨʪʥʦʛʦ ʚʦʟʜʫʭʘ, ʧʨʠ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ, ʢʛ/ʤį. 

ʈʘʩʯʝʪʥʳʡ ʧʦʪʨʝʙʥʳʡ ʨʘʩʭʦʜ ʚʦʟʜʫʭʘ ʧʥʝʚʤʘʪʠʯʝʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʝʨʘ ʨʘʚʝʥ 560 ʤ
3
/ʯ. 

 

ʇʣʦʱʘʜʴ ʩʝʯʝʥʠʷ ʠ ʜʠʘʤʝʪʨ ʪʨʫʙʦʧʨʦʚʦʜʘ. ʇʣʦʱʘʜʴ ʩʝʯʝʥʠʷ ʪʨʫʙʦʧʨʦʚʦʜʘ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 3: 

 

Ὂ ̃

Ͻ̃
, ʤ
2
 (3) 

 

ɼʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʩʪʘʥʦʚʦʢ ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʣʳʭ ʜʣʠʥʘʭ ʜʠʘʤʝʪʨ 

ʪʨʫʙʦʧʨʦʚʦʜʘ ʧʨʠʥʠʤʘʶʪ ʧʦʩʪʦʷʥʥʳʤ ʧʦ ʚʩʝʡ ʜʣʠʥʝ.  

ɼʠʘʤʝʪʨ ʪʨʫʙʦʧʨʦʚʦʜʘ ʜʣʷ ʫʩʪʘʥʦʚʦʢ ʩ ʧʦʩʪʦʷʥʥʳʤ ʧʦʧʝʨʝʯʥʳʤ ʩʝʯʝʥʠʝʤ ʧʨʠ 

ʧʝʨʝʤʝʥʥʦʡ (ʧʦ ʜʣʠʥʝ ʪʨʫʙʦʧʨʦʚʦʜʘ) ʩʢʦʨʦʩʪʠ ʚʦʟʜʫʭʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 4: 

 

Ä̓
Ͻˏ

ϽϽ̃
, ʤ 

(4) 

 

ʈʘʩʯʝʪʥʳʡ ʧʦʪʨʝʙʥʳʡ ʜʠʘʤʝʪʨ ʧʥʝʚʤʘʪʠʯʝʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʝʨʘ ʨʘʚʝʥ 0,081 ʤ. ʅʦ ʚ ʩʚʷʟʠ 

ʩ ʪʝʤ, ʯʪʦ ʚ ʢʦʤʧʦʥʝʥʪʘʭ ʦʯʝʩʘʥʥʦʛʦ ʚʦʨʦʭʘ ʧʨʠʩʫʪʩʪʚʫʶʪ ʜʣʠʥʥʳʝ ʩʪʝʙʣʠ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʫʚʝʣʠʯʠʪʴ ʜʠʘʤʝʪʨ ʪʨʫʙʦʧʨʦʚʦʜʘ ʜʦ 0,2 ʤ, ʪʝʤ ʩʘʤʳʤ ʠʩʢʣʶʯʠʚ ʟʘʙʠʚʘʥʠʝ ʪʨʫʙʦʧʨʦʚʦʜʘ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʡ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʚʦʟʜʫʭʘ ʥʫʞʥʦ ʫʚʝʣʠʯʠʪʴ 

ʧʦʪʨʝʙʥʳʡ ʨʘʩʭʦʜ ʚʦʟʜʫʭʘ ʧʥʝʚʤʘʪʠʯʝʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʝʨʘ. 

ɼʣʷ ʨʘʩʯʝʪʘ ʧʥʝʚʤʦʪʨʘʥʩʧʦʨʪʝʨʘ ʧʦ ʟʘʜʘʥʥʦʤʫ ʜʠʘʤʝʪʨʫ ʧʨʝʦʙʨʘʟʦʚʘʚ ʫʨʘʚʥʝʥʠʝ (4) 

ʧʦʣʫʯʠʤ ʫʨʘʚʥʝʥʠʝ 5: 

 

ὠ̃ ωππ“ʑ̃Ὠ ȟ̍Ⱦ̒  (5) 

 

ʈʘʩʯʝʪʥʳʡ ʨʘʩʭʦʜ ʚʦʟʜʫʭʘ ʧʥʝʚʤʦʪʨʘʥʩʧʦʨʪʝʨʘ ʜʠʘʤʝʪʨʦʤ 0,2 ʤ ʨʘʚʝʥ 3391 ʤ
3
/ʯ, ʧʨʠ 

ʵʪʦʤ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʙʫʜʝʪ ʨʘʚʥʘ 8,18 ʢʛ/ʩ. 

 

ʅʘʧʦʨ. ɺ ʦʙʱʠʝ ʧʦʪʝʨʠ ʥʘʧʦʨʘ ʤʦʛʫʪ ʚʭʦʜʠʪʴ ʧʦʪʝʨʠ ʧʨʠ ʚʚʦʜʝ ʤʘʪʝʨʠʘʣʘ ʚ 

ʪʨʫʙʦʧʨʦʚʦʜ, ʧʨʠ ʜʚʠʞʝʥʠʠ ʤʘʪʝʨʠʘʣʘ ʠ ʚʦʟʜʫʭʘ ʧʦ ʪʨʫʙʦʧʨʦʚʦʜʫ, ʧʦʪʝʨʠ ʥʘ ʚʝʨʪʠʢʘʣʴʥʳʡ 

ʧʦʜʲʝʤ ʤʘʪʝʨʠʘʣʘ ʠ ʚʦʟʜʫʭʘ, ʚ ʢʦʣʝʥʘʭ ʠ ʦʪʚʦʜʢʘʭ. 

ɼʣʷ ʧʥʝʚʤʦʪʨʘʥʩʧʦʨʪʘ ʦʙʱʠʡ ʥʘʧʦʨ ʩʦʩʪʘʚʣʷʝʪʩʷ ʠʟ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʠʣʠ ʩʢʦʨʦʩʪʥʦʛʦ 

hʜ, ʠʜʫʱʝʛʦ ʥʘ ʧʨʝʦʜʦʣʝʥʠʝ ʠʥʝʨʮʠʠ ʚʦʟʜʫʭʘ ʠ ʤʘʪʝʨʠʘʣʘ, ʠ ʩʪʘʪʠʯʝʩʢʦʛʦ ʥʘʧʦʨʘ hʩ, 

ʨʘʩʭʦʜʫʝʤʦʛʦ ʥʘ ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ. 
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ɼʠʥʘʤʠʯʝʩʢʠʡ ʥʘʧʦʨ Ὤ̅. ʕʪʦ ʥʘʧʦʨ, ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʧʨʝʦʜʦʣʝʥʠʷ ʠʥʝʨʮʠʠ ʤʘʪʝʨʠʘʣʘ 

ʠ ʚʦʟʜʫʭʘ (ʬʦʨʤʫʣʘ 6). 

 

Ὤ̅ ̃̃ ρ πȟχς‘, ʇʘ (6) 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʠʥʘʤʠʯʝʩʢʠʡ (ʩʢʦʨʦʩʪʥʦʡ) ʥʘʧʦʨ, ʢʘʢ ʠ ʩʣʝʜʦʚʘʣʦ ʦʞʠʜʘʪʴ, 

ʧʨʦʧʦʨʮʠʦʥʘʣʝʥ ʩʢʦʨʦʩʪʠ ʚʦ ʚʪʦʨʦʡ ʩʪʝʧʝʥʠ; ʦʥ ʪʘʢʞʝ ʟʘʚʠʩʠʪ ʦʪ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʝʩʦʚʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʠ ʩʦʚʝʨʰʝʥʥʦ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʧʣʦʱʘʜʠ ʩʝʯʝʥʠʷ ʪʨʫʙʦʧʨʦʚʦʜʘ. ʈʘʩʯʝʪʥʳʡ ʥʘʧʦʨ 

Ὤ̅ σσχπ ̃ .́ 

 

ʉʪʘʪʠʯʝʩʢʠʡ ʥʘʧʦʨ ʨʘʩʭʦʜʫʝʪʩʷ ʥʘ ʧʨʝʦʜʦʣʝʥʠʝ ʪʨʝʥʠʷ ʚ ʪʨʫʙʦʧʨʦʚʦʜʝ hʪ, ʥʘ ʧʦʪʝʨʠ ʚ 

ʤʝʩʪʥʳʭ ʩʦʧʨʦʪʠʚʣʝʥʠʷʭ hʤ ʠ ʥʘ ʧʦʜʲʝʤ ʪʨʘʥʩʧʦʨʪʠʨʫʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ hʧ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʪʝʨʴ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʥʘʧʦʨʘ. 

 

ʇʦʪʝʨʠ ʜʘʚʣʝʥʠʷ ʥʘ ʪʨʝʥʠʝ ʦʪ ʜʚʠʞʝʥʠʷ ʚʦʟʜʫʭʘ ʧʦ ʜʣʠʥʝ ʪʨʫʙʦʧʨʦʚʦʜʘ ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʧʦ ʦʙʱʝʡ ʬʦʨʤʫʣʝ ʛʠʜʨʘʚʣʠʢʠ 7: 

 

Ὤ̓ ‗
̓

̃̃, ʇʘ (7) 

 

ɚ ð ʢʦʵʬʬʠʮʠʝʥʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʪʨʝʥʠʶ;  

L ð ʜʣʠʥʘ ʪʨʫʙʦʧʨʦʚʦʜʘ, ʤ; 

ʂʦʵʬʬʠʮʠʝʥʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʪʨʝʥʠʶ ɚ ð ʚʝʣʠʯʠʥʘ, ʦʧʨʝʜʝʣʷʝʤʘʷ ʠʟ ʦʧʳʪʦʚ; ʝʝ ʤʦʞʥʦ 

ʧʦʜʩʯʠʪʘʪʴ ʧʦ ʚʳʨʘʞʝʥʠʶ 8 (ʧʦ ɹʣʝʩʩʫ): 

 

‗ πȟπρςυ
ȟ

̓
, (8) 

 

ʇʦʪʝʨʠ ʜʘʚʣʝʥʠʷ ʥʘ ʪʨʝʥʠʝ ʧʨʠ ʜʚʠʞʝʥʠʠ ʧʦ ʪʨʫʙʘʤ ʩʤʝʩʠ ʚʦʟʜʫʭʘ ʠ 

ʪʨʘʥʩʧʦʨʪʠʨʫʝʤʦʛʦ ʚʦʨʦʭʘ ʚʦʟʨʘʩʪʘʶʪ ʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 9: 

 

Ὤ̓ Ὤ̓ ρ ὧ‘, ʇʘ (9) 

 

ʟʜʝʩʴ ʩ ð ʢʦʵʬʬʠʮʠʝʥʪ, ʟʘʚʠʩʷʱʠʡ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʤʝʩʠ, ʩʢʦʨʦʩʪʠ ʠ ʭʘʨʘʢʪʝʨʘ 

ʧʦʪʦʢʘ, ʬʠʟʠʢʦïʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʪʨʘʥʩʧʦʨʪʠʨʫʝʤʦʛʦ ʚʦʨʦʭʘ. 

ʊʦʯʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʩ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ ʠʟ-ʟʘ ʩʣʦʞʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ 

ʬʘʢʪʦʨʦʚ, ʧʦʵʪʦʤʫ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ ʵʪʦʪ ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʠʥʠʤʘʶʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʩʢʦʨʦʩʪʠ ʚʦʟʜʫʰʥʦʛʦ ʧʦʪʦʢʘ, ʜʣʷ ʑ̃ σπȟ̍Ⱦ̒ ʢʦʵʬʬʠʮʠʝʥʪ ʩ=0,31 [4].  

ʈʘʩʯʝʪʥʳʝ ʧʦʪʝʨʠ ʥʘ ʪʨʝʥʠʝ ʧʨʠ ʜʣʠʥʝ ʧʥʝʚʤʦʪʨʘʥʩʧʦʨʪʝʨʘ 5 ʤ hT=2572 ʇʘ. 

 

ʇʦʪʝʨʠ ʜʘʚʣʝʥʠʷ ʥʘ ʧʦʜʲʝʤ ʤʘʪʝʨʠʘʣʘ. ʅʘʧʦʨ, ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʧʦʜʲʝʤʘ ʤʘʪʝʨʠʘʣʘ 

ʥʘ ʚʳʩʦʪʫ ʅ, ʦʧʨʝʜʝʣʠʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 10, ʝʩʣʠ ʧʨʠʨʘʚʥʷʪʴ ʩʠʣʫ ʪʷʞʝʩʪʠ ʤʘʩʩʳ 

ʧʦʜʥʠʤʘʝʤʦʛʦ ʚʦʨʦʭʘ ‘‎̃Ὄ ʠ ʫʨʘʚʥʦʚʝʰʠʚʘʶʱʫʶ ʩʠʣʫ Ὤ̐F. ʊʦʛʜʘ: 

 

Ὤ̐ Ç‘‎̃Ὄ, ʇʘ (10) 

 

ʈʘʩʯʝʪʥʳʝ ʧʦʪʝʨʠ ʥʘ ʧʦʜʲʝʤ hʧ=425 ʇʘ 
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ʇʦʣʥʳʡ ʥʘʧʦʨ, ʩ ʫʯʝʪʦʤ ʚʩʝʭ ʧʦʪʝʨʴ ʜʘʚʣʝʥʠʷ (ʬʦʨʤʫʣʘ 11): 

 

Ὤ Ὤ̅ Ὤ̓ Ὤ̐, ʇʘ (11) 

 

ʈʘʩʯʝʪʥʳʡ ʧʦʣʥʳʡ ʥʘʧʦʨ h=6367 ʇʘ. 

ʇʨʘʢʪʠʯʝʩʢʠ ʚ ʧʥʝʚʤʘʪʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʢʘʭ ʚʩʝʛʜʘ ʙʳʚʘʶʪ ʫʪʝʯʢʠ ʠ ʧʦʜʩʦʩʳ ʚʦʟʜʫʭʘ, 

ʧʦʵʪʦʤʫ ʧʨʠ ʧʦʜʙʦʨʝ ʚʝʥʪʠʣʷʪʦʨʘ ʨʘʩʭʦʜ ʚʦʟʜʫʭʘ, ʧʦʣʫʯʝʥʥʳʡ ʧʦ ʨʘʩʯʝʪʫ, ʥʝʦʙʭʦʜʠʤʦ 

ʫʚʝʣʠʯʠʪʴ ʥʘ 3ï5%, ʩ ʫʯʝʪʦʤ ʯʝʛʦ h=6685 ʇʘ. 

 

ʆʧʨʝʜʝʣʝʥʠʝ ʤʦʱʥʦʩʪʠ ʧʨʠʚʦʜʘ. ʄʦʱʥʦʩʪʴ ʧʨʠʚʦʜʘ ʚʝʥʪʠʣʷʪʦʨʘ ʧʥʝʚʤʦʪʨʘʥʩʧʦʨʪʝʨʘ 

ʨʘʩʭʦʜʫʝʪʩʷ ʥʘ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʝ ʚʦʟʜʫʭʘ ʠ ʚʦʨʦʭʘ ʠ ʥʘ ʤʝʭʘʥʠʯʝʩʢʠʝ ʧʦʪʝʨʠ ʚ ʚʝʥʪʠʣʷʪʦʨʝ 

ʠ ʧʨʠʚʦʜʥʦʤ ʫʩʪʨʦʡʩʪʚʝ. ʇʨʠʥʷʚ Vʩʤ=Vʚ ʤ
3
/ʯ ʠ ʦʧʨʝʜʝʣʠʚ h ð ʧʦʣʥʳʡ ʥʘʧʦʨ, ʇʘ, ʦʧʨʝʜʝʣʠʤ 

ʤʦʱʥʦʩʪʴ, ʢɺʪ (ʬʦʨʤʫʣʘ 12): 

 

ὔ̅
 ̃

Ͻ Ͻ
, (12) 

 

ʛʜʝ Vʩʤ=Vʚ ð ʨʘʩʭʦʜ ʟʝʨʥʦʩʦʝʚʦʛʦ ʚʦʨʦʭʘ ʠ ʚʦʟʜʫʭʘ, ʤ
3
/ʯ; 

h ð ʧʦʣʥʳʡ ʥʘʧʦʨ, ʇʘ; 

– ð 0,95 ʢ. ʧ. ʜ. ʚʝʥʪʠʣʷʪʦʨʘ, ʫʯʠʪʳʚʘʶʱʠʡ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚ ʩʘʤʦʤ ʚʝʥʪʠʣʷʪʦʨʝ; 

–ð 0,95ï0,97 ʢ. ʧ. ʜ. ʧʦʜʰʠʧʥʠʢʦʚ; 

–ð 0,96ï0,99 ʢ. ʧ. ʜ. ʧʝʨʝʜʘʯʠ. 

ʈʘʩʯʝʪʥʘʷ ʤʦʱʥʦʩʪʴ 7,1 ʢɺʪ. 

 

ɺʳʚʦʜʳ 

ʇʦʣʫʯʝʥʳ ʜʘʥʥʳʝ ʧʦ ʨʘʩʯʝʪʫ ʧʥʝʚʤʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʟʝʨʥʦʩʦʝʚʦʛʦ 

ʚʦʨʦʭʘ ʟʘ ʦʯʝʩʳʚʘʶʱʝʡ ʞʘʪʢʦʡ:  

ïʜʠʘʤʝʪʨ ʧʥʝʚʤʦʪʨʘʥʩʧʦʨʪʝʨʘ 0,2 ʤ; 

ïʧʦʪʨʝʙʥʳʡ ʨʘʩʭʦʜ ʚʦʟʜʫʭʘ ʧʥʝʚʤʘʪʠʯʝʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʝʨʘ ð 3391ʤ
3
/ʯ; 

ïʨʘʩʯʝʪʥʳʡ ʧʦʣʥʳʡ ʥʘʧʦʨ h=6685 ʇʘ; 

ïʨʘʩʯʝʪʥʘʷ ʤʦʱʥʦʩʪʴ ʧʨʠʚʦʜʘ ʚʝʥʪʠʣʷʪʦʨʘ ʧʥʝʚʤʦʪʨʘʥʩʧʦʨʪʝʨʘ 7,1 ʢɺʪ. 

ïʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʘʥʩʧʦʨʪʝʨʘ Q=8,18 ʢʛ/ʩ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʠʟʣʘʛʘʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʦʧʳʪʦʚ ʧʦ ʙʦʨʴʙʝ ʩ ʚʝʪʨʦʚʦʡ ʵʨʦʟʠʝʡ ʚ 

ʫʩʣʦʚʠʷʭ ʦʨʦʰʘʝʤʳʭ ʪʘʢʨrʥʳʭ ʧʦʯʚ, ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʚ ʢʘʯʝʩʪʚʝ ʟʘʱʠʪʳ ʭʣʦʧʯʘʪʥʠʢʘ ʢʫʣʠʩʳ 

ʠʟ ʧʦʜʩʦʣʥʝʯʥʠʢʘ. ɼʣʷ ʟʘʱʠʪʳ ʧʦʯʚʳ ʠ ʭʣʦʧʯʘʪʥʠʢʘ ʦʪ ʛʫʙʠʪʝʣʴʥʦʛʦ ʜʝʡʩʪʚʠʷ ʚʝʪʨʦʚʦʡ 

ʵʨʦʟʠʠ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʦʧʳʪʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʘʩʘʥʩʢʦʛʦ ʨʘʡʦʥʘ ʂʘʰʢʘʜʘʨʴʠʥʩʢʦʡ ʦʙʣʘʩʪʠ 

ʋʟʙʝʢʠʩʪʘʥʘ. ʆʨʦʰʘʝʤʳʝ ʪʘʢʳʨʥʳʝ ʧʦʯʚʳ ʧʦʜʚʝʨʛʘʶʪʩʷ ʚʝʪʨʦʚʦʡ ʵʨʦʟʠʠ. ɼʣʷ ʟʘʱʠʪʳ 

ʭʣʦʧʯʘʪʥʠʢʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʦʩʘʜʢʠ ʜʚʫʭ ʢʫʣʴʪʫʨ: ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʠ ʭʣʦʧʯʘʪʥʠʢʘ. ɺ ʧʨʦʮʝʩʩʝ 

ʨʘʙʦʪʳ ʙr ʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʣʷ ʙʦʨʴʙʳ ʧʨʦʪʠʚ ʚʝʪʨʦʚʦʡ ʵʨʦʟʠʠ ʚ ʫʩʣʦʚʠʷʭ ʦʨʦʰʘʝʤʳʭ 

ʪʘʢʳʨʦʚʠʜʥʳʭ ʧʦʯʚ ʚ ʂʘʰʢʘʜʘʨʴʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʳʩʝʚʘʪʴ ʭʣʦʧʯʘʪʥʠʢ ʥʘ 

ʙʦʣʴʰʠʭ ʧʣʦʱʘʜʷʭ, ʘ ʧʦʜʩʦʣʥʝʯʥʠʢ ð ʥʘ ʤʘʣʳʭ, ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ. 

ɺʩ ̫ʪʝʭʥʦʣʦʛʠʷ ʨʘʟʨʘʙʦʪʘʥʘ ʠ ɻʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʜʦʢʘʟʘʥʘ ʘʚʪʦʨʘʤʠ. 

 

Abstract. The article presents the results of experiments to combat wind erosion in irrigated 

conditions of takyr soils, using as a defense of cotton scenes of sunflowers. To protect the soil and 

cotton from the destructive effect of wind erosion, experiments were conducted on the territory of 

the Kasan district, Kashkadarya region, Uzbekistan. Irrigated takyr soils are subject to wind erosion. 

To protect the cotton planting used two crops: sunflower and cotton. In the course of work, it was 

found that to fight against wind erosion in the conditions of irrigated Takyrïlike soils in 

the Kashkadarya region, it is advisable to sow cotton on large areas, and sunflower ð on small 

areas using mineral fertilizers. All technology has been developed and experimentally proven by 

the authors. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʘʢʳʨʥʳʝ ʧʦʯʚʳ, ʚʝʪʨʦʚʘʷ ʵʨʦʟʠʷ, ʧʦʜʩʦʣʥʝʯʥʠʢ, ʭʣʦʧʯʘʪʥʠʢ, ʭʣʦʧʦʢ-

ʩʳʨʝʮ. 
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ɺʚʝʜʝʥʠʝ 

ɼʝʬʣʷʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʨʘʟʚʠʪʳ ʚ ʘʨʠʜʥʦʡ ʟʦʥʝ ʤʠʨʘ. ɺʝʪʨʦʚʘʷ ʵʨʦʟʠʷ ʥʘʥʦʩʠʪ ʫʱʝʨʙ 

ʧʦʯʚʘʤ ʠ ʧʦʩʝʚʘʤ ʋʢʨʘʠʥʳ, ʇʨʝʜʢʘʚʢʘʟʴʷ, ʇʨʠʘʨʘʣʴʷ, ʇʦʚʦʣʞʴʷ, ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ, 

ʉʨʝʜʥʝʡ ɸʟʠʠ ʠ ʚ ʯʘʩʪʥʦʩʪʠ ʋʟʙʝʢʠʩʪʘʥʘ. ʆʥʘ ʨʝʟʢʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʧʫʩʪʳʥʥʦʡ ʟʦʥʝ 

ʩʝʨʦʟʝʤʥʦʛʦ ʧʦʷʩʘ, ʥʘ ʧʫʩʪʳʥʥʳʭ ʧʘʩʪʙʠʱʘʭ ʠ ʚ ʦʪʜʝʣʴʥʳʭ ʦʯʘʛʘʭ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ, 

ʟʘʥʷʪʳʭ ʭʣʦʧʯʘʪʥʠʢʦʤ ʠ ʜʨʫʛʠʤʠ ʧʨʦʧʘʰʥʳʤʠ ʢʫʣʴʪʫʨʘʤʠ. ɺ ʋʟʙʝʢʠʩʪʘʥʝ ʦʯʘʛʘʤʠ ʚʝʪʨʦʚʦʡ 

ʵʨʦʟʠʠ ʷʚʣʷʶʪʩʷ ʦʨʦʰʘʝʤʳʝ ʧʦʣʷ ʌʝʨʛʘʥʩʢʦʡ ʜʦʣʠʥʳ, ʦʩʦʙʝʥʥʦ ʝʝ ʮʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʴ, ʶʛʦï

ʚʦʩʪʦʯʥʘʷ ʯʘʩʪʴ ɻʦʣʦʜʥʦʡ ʩʪʝʧʠ, ɹʫʭʘʨʩʢʠʡ ʦʘʟʠʩ, ʂʘʨʰʠʥʩʢʘʷ ʩʪʝʧʴ, ʜʦʣʠʥʳ ʉʫʨʭʘʥʘ [1ï3]. 

ʇʝʨʠʦʜʠʯʝʩʢʠ ʧʦʚʪʦʨʷʶʱʠʝʩʷ ʧʳʣʴʥʳʝ ʙʫʨʠ ʛʫʙʷʪ ʧʦʩʝʚʳ, ʨʝʟʢʦ ʩʥʠʞʘʶʪ ʧʣʦʜʦʨʦʜʠʝ 

ʧʦʯʚ, ʚʩʣʝʜʩʪʚʠʝ ʩʥʦʩʘ ʥʘʠʙʦʣʝʝ ʙʦʛʘʪʳʭ ʧʠʪʘʪʝʣʴʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʦʚ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʪʘʢʠʝ ʟʝʤʣʠ ʯʘʩʪʦ ʚʳʧʘʜʘʶʪ ʠʟ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʙʦʨʦʪʘ. ɹʦʣʴʰʠʝ ʧʣʦʱʘʜʠ ʟʝʤʝʣʴ 

ʟʘʩʳʧʘʶʪʩʷ ʧʝʩʢʦʤ.  

ʀʟʫʯʝʥʠʝʤ ʙʦʨʴʙʳ ʩ ʚʝʪʨʦʚʦʡ ʵʨʦʟʠʝʡ ʟʘʥʠʤʘʣʠʩʴ ɻ. ʅ. ɺʳʩʦʮʢʠʡ (1894), ɺ. ɺ. 

ɼʦʢʫʯʘʝʚ (1936), ʉ. ʉ. ʉʦʙʦʣʝʚ (1961), ɺ. ɸ. ɹʫʯʘʝʚ (2008). ɺʦʧʨʦʩʳ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʫʩʣʦʚʠʷʭ ʜʝʬʠʮʠʪʘ ʚʦʜʳ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚ ʨʘʙʦʪʘʭ ʨʷʜʘ ʘʚʪʦʨʦʚ [4ï16]. 

 

ʇʨʠʨʦʜʥʳʝ ʫʩʣʦʚʠʷ, ʩʦʟʜʘʶʱʠʝ ʫʩʣʦʚʠʷ ʜʝʬʣʷʮʠʦʥʥʳʤ ʧʨʦʮʝʩʩʘʤ 

ɿʘʨʦʞʜʝʥʠʝ ʠ ʭʦʜ ʧʨʦʮʝʩʩʦʚ ʨʘʟʚʝʠʚʘʥʠʷ ʧʦʯʚ ʟʘʚʠʩʷʪ ʦʪ ʢʣʠʤʘʪʘ, ʨʝʣʴʝʬʘ 

ʧʦʜʚʝʨʞʝʥʥʳʭ ʨʘʟʚʝʠʚʘʥʠʶ ʪʝʨʨʠʪʦʨʠʠ ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʤʘʩʩʠʚʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ 

ʧʝʨʝʤʝʱʝʥʠʝ ʚʦʟʜʫʰʥʳʭ ʤʘʩʩ ʠ ʠʭ ʪʨʘʥʩʬʦʨʤʘʮʠʶ ʧʦʜ ʚʣʠʷʥʠʝʤ ʦʨʦʛʨʘʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʩʦʩʪʘʚʘ ʧʦʨʦʜ, ʥʘ ʢʦʪʦʨʳʭ ʬʦʨʤʠʨʫʶʪʩʷ ʧʦʯʚʳ, ʬʠʟʠʯʝʩʢʠʭ ʠ 

ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʯʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʠʭ ʵʨʦʟʠʦʥʥʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʤʥʦʛʦʦʙʨʘʟʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʯʝʣʦʚʝʢʘ ʥʘ ʧʦʯʚʫ ʧʨʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʠ [7].  

ɼʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʣʠʤʘʪʘ, ʢʦʪʦʨʳʡ ʠʛʨʘʝʪ ʛʣʘʚʥʫʶ ʨʦʣʴ ʚ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʵʨʦʟʠʠ, 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʘʥʥʳʝ ʤʥʦʛʦʣʝʪʥʠʭ ʥʘʙʣʶʜʝʥʠʡ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʩʝʪʠ [8]. 

ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʋʟʙʝʢʠʩʪʘʥʘ ʦʧʨʝʜʝʣʷʶʪʩʷ:  

1) ʝʝ ʰʠʨʦʪʥʳʤ ʧʦʣʦʞʝʥʠʝʤ ʫ ʩʝʚʝʨʥʦʡ ʛʨʘʥʠʮʳ ʩʫʙʪʨʦʧʠʯʝʩʢʦʡ ʟʦʥʳ ð ʚʥʫʪʨʠ 

ʦʛʨʦʤʥʦʛʦ ʝʚʨʦʘʟʠʘʪʩʢʦʛʦ ʤʘʪʝʨʠʢʘ ʚʜʘʣʠ ʦʪ ʦʢʝʘʥʦʚ ʠ  

2) ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʘʪʤʦʩʬʝʨʥʳʭ ʮʠʨʢʫʣʷʮʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʚʪʦʨʞʝʥʠʝʤ ʩ ʩʝʚʝʨʦïʟʘʧʘʜʘ, 

ʩʝʚʝʨʘ ʠ ʩʝʚʝʨʦïʚʦʩʪʦʢʘ.  

ɹʦʣʴʰʘʷ ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ʥʘ ʨʘʚʥʠʥʘʭ ʠ ʚʳʩʦʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ 

ʚʦʟʜʫʭʘ ʚ ʢʦʥʮʝ ʚʝʩʥʳ, ʣʝʪʦʤ ʠ ʚ ʥʘʯʘʣʝ ʦʩʝʥʠ ʚʳʟʳʚʘʶʪ ʙʳʩʪʨʦʝ ʠʩʧʘʨʝʥʠʝ ʥʝʛʣʫʙʦʢʦ 

ʧʨʦʥʠʢʘʶʱʫʶ ʚ ʧʦʯʚʫ ʚʣʘʛʫ ʠ ʚʚʠʜʫ ʪʦʛʦ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʥʝ ʚʝʣʠʢʦ (80ï100 ʤʤ), 

ʩʠʣʴʥʳʝ ʚʝʪʨʳ (15 ʤ/ʩ) ʩʧʦʩʦʙʩʪʚʫʶʪ ʜʝʬʣʷʮʠʦʥʥʳʤ ʧʨʦʮʝʩʩʘʤ [12ï16]. 

 

ɿʘʱʠʪʘ ʧʦʯʚʳ ʠ ʭʣʦʧʯʘʪʥʠʢʘ ʢʫʣʠʩʘʤʠ ʠʟ ʧʦʜʩʦʣʥʝʯʥʠʢʘ 

ʉ ʮʝʣʴʶ ʟʘʱʠʪʳ ʧʦʯʚʳ ʠ ʭʣʦʧʯʘʪʥʠʢʘ ʦʪ ʛʫʙʠʪʝʣʴʥʦʛʦ ʜʝʡʩʪʚʠʷ ʚʝʪʨʦʚʦʡ ʵʨʦʟʠʠ ʙʳʣʠ 

ʧʨʦʚʝʜʝʥʳ ʦʧʳʪʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʘʰʢʘʜʘʨʴʠʥʩʢʦʛʦ ʚʠʣʦʷʪʘ ʂʘʩʘʥʩʢʦʛʦ ʨʘʡʦʥʘ ʚ ʫʩʣʦʚʠʷʭ 

ʦʨʦʰʘʝʤʳʭ ʪʘʢʳʨʥʳʭ ʧʦʯʚ, ʧʦʜʚʝʨʞʝʥʥʳʭ ʚʝʪʨʦʚʦʡ ʵʨʦʟʠʠ. ɺ ʢʘʯʝʩʪʚʝ ʟʘʱʠʪʳ ʭʣʦʧʯʘʪʥʠʢʘ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʫʣʠʩʳ ʠʟ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʠ ʤʝʞʢʫʣʠʩʥʳʝ ʨʘʩʩʪʦʷʥʠʷ ʙʳʣʠ ʦʢʦʣʦ 20 ʤ. ɺ 

ʤʝʞʢʫʣʠʩʳ ʚʳʩʝʚʘʣʠ ʭʣʦʧʯʘʪʥʠʢ. 

ʊʘʢʳʨʥʳʝ ʧʦʯʚʳ ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ (30 ʩʤ) ʩʦʜʝʨʞʘʪ 0,5ï0,7, ʧʦʜʧʘʭʦʪʥʦʤ (30ï50 ʩʤ) 

0,3ï0,4% ʛʫʤʫʩʘ, ʥʠʪʨʘʪʥʦʛʦ (NïNO3) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʛʦʨʠʟʦʥʪʘʤ 14,3; 13,9, ʬʦʩʬʦʨʘ (P2O5) 

ð 9,6; 8,9 ʠ ʢʘʣʠʷ (ʂ2ʆ) ð 125, 120 ʤʛ/ʢʛ. ʕʪʠ ʧʦʯʚʳ ð ʦʯʝʥʴ ʙʝʜʥʳ ʧʠʪʘʪʝʣʴʥʳʤʠ 

ʵʣʝʤʝʥʪʘʤʠ ʠ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʚʳʨʘʱʠʚʘʥʠʷ ʠ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʛʦ ʫʨʦʞʘʷ ʭʣʦʧʯʘʪʥʠʢʘ ʠ 

ʪʨʝʙʫʶʪʩʷ ʚʳʩʦʢʠʝ ʥʦʨʤʳ ʘʟʦʪʘ, ʬʦʩʬʦʨʘ ʠ ʢʘʣʠʷ. ʆʥʠ ʧʦ ʤʝʭʘʥʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ 

ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʝ, ʬʠʟʠʯʝʩʢʘʷ ʛʣʠʥʘ ʧʘʭʦʪʥʦʛʦ ʩʣʦʷ ʩʦʩʪʘʚʣʷʝʪ 88,5%, ʧʦʜʧʘʭʦʪʥʦʛʦ ð 
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53,2%. ʆʙʲʝʤʥʘʷ ʤʘʩʩʘ ʧʦʯʚʳ ʠʛʨʘʝʪ ʠʩʢʣʶʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʚ ʨʦʩʪʝ ʠ ʨʘʟʚʠʪʠʠ ʭʣʦʧʯʘʪʥʠʢʘ, 

ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʶʪ ʜʘʥʥʳʝ ʊʘʙʣʠʮʳ 1. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʊʘʙʣʠʮʳ 1, ʦʧʪʠʤʘʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ ʷʚʣʷʝʪʩʷ ʦʙʲʝʤʥʘʷ ʤʘʩʩʘ ʩʚʝʪʣʳʭ 

ʩʝʨʦʟʝʤʦʚ 1,2 ʛ/ʩʤ
3
. 

ʆʙʲʝʤʥʘʷ ʤʘʩʩʘ ʧʦʯʚʳ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ʧʘʭʦʪʥʦʛʦ ʩʣʦʷ ʦʨʦʰʘʝʤʳʭ ʪʘʢʳʨʥʳʭ ʧʦʯʚ 

ʩʦʩʪʘʚʣʷʝʪ 1,3, ʧʦʜʧʘʭʦʪʥʦʛʦ 1,4 ʛ/ʩʤ
3
, ʯʪʦ ʙʦʣʴʰʝ ʦʧʪʠʤʘʣʴʥʦʡ. 

 

ʊʘʙʣʠʮʘ 1.  

ɺʃʀʗʅʀɽ ʆɹʒɽʄʅʆʁ ʄɸʉʉʓ ʅɸ ʈʆʉʊ,  

ʈɸɿɺʀʊʀɽ ʀ ʋʈʆɾɸʁʅʆʉʊʔ ʍʃʆʇʏɸʊʅʀʂɸ 

 

ʆʙʲʝʤʥʘʷ ʤʘʩʩʘ ʧʦʯʚʳ, 

ʛ/ʩʤ
3 

ʆʨʦʰʘʝʤʳʝ ʩʚʝʪʣʳʝ ʩʝʨʦʟʝʤʳ 

ɺʩʭʦʜʳ, 31.05., % ʂʦʣʠʯʝʩʪʚʦ ʢʦʨʦʙʦʯʝʢ, 

ʰʪ. 

ʋʨʦʞʘʡ ʭʣʦʧʢʘïʩʳʨʮʘ 

1-ʛʦ ʨʘʩʪʝʥʠʷ, ʛ 

1,1 92,5 18,5 111,6 

1,2 90,0 21,2 125,1 

1,3 95,0 18,2 112,7 

1,4 95,0 17,7 107,4 

1,5 92,5 13,7 75,9 

1,6 22,5 8,5 47,5 

 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʥʦʨʤʘʣʴʥʳʡ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ ʟʘʚʠʩʠʪ ʦʪ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ. 

ɺʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʴ ʵʪʠʭ ʧʦʯʚ ʚ ʪʝʯʝʥʠʝ 6 ʯʘʩʦʚ ʩʦʩʪʘʚʣʷʝʪ 350ï500 ʤ
3
/ʛʘ, ʯʪʦ ʷʚʣʷʝʪʩʷ 

ʩʣʘʙʦʡ ʚʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʴʶ. 

ʇʦʩʣʝ ʧʣʘʥʠʨʦʚʢʠ ʠ ʧʘʭʦʪʳ ʦʩʝʥʴʶ, ʚ ʥʘʯʘʣʝ ʥʦʷʙʨʷ ʧʦʯʚʫ ʧʨʦʤʳʚʘʣʠ ʦʪ ʚʨʝʜʥʦï 

ʚʦʜʥʦʨʘʩʪʚʦʨʠʤʳʭ ʩʦʣʝʡ ʠ ʜʦʚʝʣʠ ʩʦʜʝʨʞʘʥʠʝ ʭʣʦʨ ʠʦʥʘ ʜʦ 0,01. 

ʇʝʨʝʜ ʚʩʧʘʰʢʦʡ ʧʦʯʚʳ ʚʥʦʩʠʣʠ 170 ʢʛ/ʛʘ ʬʦʩʬʦʨʘ ʠ 75 ʢʛ/ʛʘ ʢʘʣʠʷ. 200 ʢʛ/ʛʘ ʘʟʦʪʘ 

ʚʥʦʩʠʣʠ ʚʦ ʚʨʝʤʷ ʚʝʛʝʪʘʮʠʠ ʭʣʦʧʯʘʪʥʠʢʘ, ʠʟ ʥʠʭ: 50 ʢʛ/ʛʘ ð ʚʦ ʚʨʝʤʷ 3ï4 ʥʘʩʪʦʷʱʠʭ 

ʣʠʩʪʦʯʢʦʚ, 75 ʢʛ/ʛʘ ð ʚ ʧʝʨʠʦʜ ʮʚʝʪʝʥʠʷ, 75 ʢʛ/ʛʘ ð ʚ ʧʝʨʠʦʜ ʧʣʦʜʦʦʙʨʘʟʦʚʘʥʠʷ 

ʭʣʦʧʯʘʪʥʠʢʘ. ɺ ʢʘʯʝʩʪʚʝ ʢʫʣʠʩʳ ʧʦʜʩʦʣʥʝʯʥʠʢ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠ ʫʜʦʙʨʷʣʠ ʠ ʧʦʣʠʚʘʣʠ 

(ʊʘʙʣʠʮʘ 2). 

 

ʊʘʙʣʠʮʘ 2.  

ʊɽʍʅʆʃʆɻʀʗ ʇʆʃʀɺɸ 

 

ʇʦʢʘʟʘʪʝʣʠ ʂʦʣʠʯʝʩʪʚʦ ʧʦʣʠʚʦʚ ʆʨʦʩʠʪʝʣʴʥʘʷ 

ʥʦʨʤʘ 1 2 3 

ɺʨʝʤʷ ʧʦʣʠʚʘ 06.06 21.07 13.08  

ɼʥʠ ʤʝʞʜʫ ʧʦʣʠʚʘʤʠ ð 24 23  

ʂʦʣʠʯʝʩʪʚʦ ʚʦʜʳ ʜʣʷ ʦʨʦʰʝʥʠʷ 1280 1350 1410 4040 

 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʭʣʦʧʯʘʪʥʠʢ ʙʳʣ ʯʘʩʪʠʯʥʦ ʧʦʚʨʝʞʜʝʥ ʚʝʪʨʦʤ (ʯʘʩʪʴ ʣʠʩʪʴʝʚ 

ʚʳʩʦʭʣʠ), ʪʘʢʞʝ ʠ ʧʦʜʩʦʣʥʝʯʥʠʢ ð ʩʣʘʙʦ ʧʦʩʪʨʘʜʘʣ. 

ʌʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ: 

ïʚ ʥʘʯʘʣʝ ʠʶʥʷ, ʥʘ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ (ʭʣʦʧʯʘʪʥʠʢ, ʥʝ ʟʘʱʠʱʝʥʥʳʡ ʦʪ ʵʨʦʟʠʠ) 

ʚʳʩʦʪʘ ʭʣʦʧʯʘʪʥʠʢʘ ʜʦʩʪʠʛʘʣʘ 21,8 ʩʤ, ʥʘ ʧʦʙʝʛʝ ʥʘʩʯʠʪʳʚʘʣʦʩʴ 6,9 h ʪ. ʥʘʩʪʦʷʱʠʭ 

ʣʠʩʪʦʯʢʦʚ,  

ïʚ ʥʘʯʘʣʝ ʠʶʣʷ ʚʳʩʦʪʘ ʜʦʩʪʠʛʘʣʘ 61,2 ʩʤ, 7,5 hʪ. ʙʫʪʦʥʦʚ,  

ïʚ ʥʘʯʘʣʝ ʘʚʛʫʩʪʘ ʚʳʩʦʪʘ ʜʦʩʪʠʛʘʣʘ 76,4 ʩʤ,  
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ïʩ ʩʝʥʪʷʙʨʷ ð ʥʘ ʢʘʞʜʦʤ ʢʫʩʪʝ ʭʣʦʧʯʘʪʥʠʢʘ ð 7,2 ʠ 7,7 ʰʪ. ʢʦʨʦʙʦʯʝʢ, ʠʟ ʥʠʭ 

ʨʘʩʢʨʳʪʳʭ ð 3,3 hʪ. 

ʅʘ ʫʯʘʩʪʢʝ, ʧʣʦʱʘʜʴʶ 7840 ʤ
2
,
 
ʛʜʝ ʭʣʦʧʯʘʪʥʠʢ ʟʘʱʠʱʝʥ ʦʪ ʛʫʙʠʪʝʣʴʥʦʛʦ ʜʝʡʩʪʚʠʷ 

ʩʠʣʴʥʳʭ ʚʝʪʨʦʚ ʧʦʜʩʦʣʥʝʯʥʠʢʦʤ (ʧʣʦʱʘʜʴ 2160 ʤ
2
), ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʳʰʝʫʢʘʟʘʥʥʳʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ:  

ïʚ ʥʘʯʘʣʝ ʠʶʥʷ, ʥʘ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ (ʭʣʦʧʯʘʪʥʠʢ, ʥʝ ʟʘʱʠʱʝʥʥʳʡ ʦʪ ʵʨʦʟʠʠ) 

ʚʳʩʦʪʘ ʭʣʦʧʯʘʪʥʠʢʘ ʜʦʩʪʠʛʘʣʘ 23,4 ʩʤ, ʥʘ ʧʦʙʝʛʝ ʥʘʩʯʠʪʳʚʘʣʦʩʴ 7,1 h ʪ. ʥʘʩʪʦʷʱʠʭ 

ʣʠʩʪʦʯʢʦʚ,  

ïʚ ʥʘʯʘʣʝ ʠʶʣʷ ʚʳʩʦʪʘ ʜʦʩʪʠʛʘʣʘ 63,4 ʩʤ, 7,4 hʪ. ʙʫʪʦʥʦʚ,  

ïʩ ʩʝʥʪʷʙʨʷ ð ʥʘ ʢʘʞʜʦʤ ʢʫʩʪʝ ʭʣʦʧʯʘʪʥʠʢʘ ð 3,6 hʪ. ʨʘʩʢʨʳʪʳʭ ʢʦʨʦʙʦʯʢʠ. 

ʅʘ ʚʘʨʠʘʥʪʝ, ʛʜʝ ʭʣʦʧʯʘʪʥʠʢ ʟʘʥʠʤʘʣ ʧʣʦʱʘʜʠ 8200 ʤ
2
, ʧʦʜʩʦʣʥʝʯʥʠʢ 1800 ʤ

2
 ð 23,9; 

7,2; 64,2; 7,9; 80,5; 7,9; 8,9 ʠ 4,3 ʰʪ. ʠ ʭʣʦʧʯʘʪʥʠʢ 8640 ʤ
2
, ʧʦʜʩʦʣʥʝʯʥʠʢ 1440 ʤ

2
 ð 7,1; 63,1, 

ʢʦʣʠʯʝʩʪʚʦ ʢʦʨʦʙʦʯʝʢ ð 7,8; 8,3 ʠ 3,7. 

ɺ ʊʘʙʣʠʮʝ 3 ʧʨʠʚʦʜʷʪʩʷ ʥʝʢʦʪʦʨʳʝ ʧʦʢʘʟʘʪʝʣʠ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ. 

 

ʊʘʙʣʠʮʘ 3. 

ʇʆʂɸɿɸʊɽʃʀ ʆʇʓʊʅʆɻʆ ʋʏɸʉʊʂɸ, ɻɼɽ ʍʃʆʇʏɸʊʅʀʂ ɿɸʑʀʑɽʅ ʆʊ ʕʈʆɿʀʀ 

 

ɺʘʨʠʘʥʪ ʦʧʳʪʘ ɺʳʩʦʪʘ 

ʧʦʜʩʦʣʥʝʯʥʠʢʘ 

ɿʝʨʥʦ ʥʘ ʦʜʥʦʤ 

ʨʘʩʪʝʥʠʠ, ʛ 

ʋʨʦʞʘʡ 

ʧʦʜʩʦʣʥʝʯʥʠʢʘ 

1. ʂʦʥʪʨʦʣʴ, ʭʣʦʧʯʘʪʥʠʢ ʥʝ ʟʘʱʠʱʝʥ ʦʪ ʵʨʦʟʠʠ 0 0 0 

2. ʍʣʦʧʯʘʪʥʠʢ ʟʘʱʠʱʝʥ ʦʪ ʵʨʦʟʠʠ 

ʧʦʜʩʦʣʥʝʯʥʠʢʦʤ ʧʣʦʱʘʜʴʶ ð 2160 ʤ
2
, 

ʭʣʦʧʯʘʪʥʠʢʘ ð 7840 ʤ
2
 

165,4 165,4 21,9 

3. ʍʣʦʧʯʘʪʥʠʢ ʟʘʱʠʱʝʥ ʦʪ ʵʨʦʟʠʠ ʧʣʦʱʘʜʴʶ ð

1800 ʤ
2
, ʭʣʦʧʯʘʪʥʠʢʘ ð 8200 ʤ

2 
169,5 169,5 22,5 

4. ʇʣʦʱʘʜʴ ʧʦʜʩʦʣʥʝʯʥʠʢʘ 1440 ʤ
2
, 

ʭʣʦʧʯʘʪʥʠʢʘ ð 8640 ʤ
2 

167,2 167,2 23,1 

 

ʋʨʦʞʘʡ 4 ʚʘʨʠʘʥʪʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 1-ʤ ʚʘʨʠʘʥʪʦʤ ʦʢʘʟʘʣʩʷ ʥʘ 1,2 ʮ/ʛʘ ʙʦʣʴʰʝ. 

ʉʘʤʳʡ ʚʳʩʦʢʠʡ ʫʨʦʞʘʡ ʭʣʦʧʯʘʪʥʠʢʘ ʠ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʚ ʫʩʣʦʚʠʷʭ ʧʨʦʧʘʰʥʳʭ 

ʪʘʢʳʨʥʳʭ ʧʦʯʚ, ʧʦʜʚʝʨʞʝʥʥʳʭ ʚʝʪʨʦʚʦʡ (ʊʘʙʣʠʮʘ 3 ʠ 4) ʵʨʦʟʠʠ ʧʦʣʫʯʝʥ ʥʘ ʚʘʨʠʘʥʪʝ, ʛʜʝ 

ʭʣʦʧʯʘʪʥʠʢ ʟʘʥʠʤʘʣ 7840 ʤ
2
, ʘ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ð 2160 ʤ

2
. 

 

ʊʘʙʣʠʮʘ 4.  

ʋʈʆɾɸʁ ʍʃʆʇʏɸʊʅʀʂɸ, ʮ/ʛʘ 

 

ɺʘʨʠʘʥʪ ʦʧʳʪʘ ʋʨʦʞʘʡ ʧʦ ʩʙʦʨʘʤ 

1 2 3 ʉʨʝʜʥʠʡ 

1. ʂʦʥʪʨʦʣʴ ð ʭʣʦʧʯʘʪʥʠʢ ʥʝ ʟʘʱʠʱʝʥ ʦʪ ʵʨʦʟʠʠ 24,7 5,4 2,5 32,6 

2. ʇʣʦʱʘʜʴ ʧʦʩʝʚʘ ʭʣʦʧʯʘʪʥʠʢʘ 7840 ʤ
2
, ʧʦʜʩʦʣʥʝʯʥʠʢʘ ð 2160 ʤ

2 
26,9 6,8 3,4 37,1 

3. ʇʣʦʱʘʜʴ ʭʣʦʧʯʘʪʥʠʢʘ ð 8200 ʤ
2
, ʧʦʜʩʦʣʥʝʯʥʠʢʘ ð 1800 ʤ

2 
26,7 7,6 4,9 39,3 

4. ʇʣʦʱʘʜʴ ʭʣʦʧʯʘʪʥʠʢʘ ð 8640 ʤ
2
, ʧʦʜʩʦʣʥʝʯʥʠʢʘ ð 1440 ʤ

2 
24,8 6,5 4,2 35,5 

 

ɿʘʢʣʶʯʝʥʠʝ 

ɼʣʷ ʙʦʨʴʙʳ ʧʨʦʪʠʚ ʚʝʪʨʦʚʦʡ ʵʨʦʟʠʠ ʚ ʫʩʣʦʚʠʷʭ ʦʨʦʰʘʝʤʳʭ ʪʘʢʳʨʦʚʠʜʥʳʭ ʧʦʯʚ ʚ 

ʂʘʰʢʘʜʘʨʴʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʳʩʝʚʘʪʴ ʭʣʦʧʯʘʪʥʠʢ ʥʘ ʧʣʦʱʘʜʠ 8200 ʤ
2
, ʘ 

ʧʦʜʩʦʣʥʝʯʥʠʢ ʚ ʢʘʯʝʩʪʚʝ ʢʫʣʠʩ ʧʨʦʪʠʚ ʚʝʪʨʘ ʥʘ ʧʣʦʱʘʜʠ 1860 ʤ
2
 ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʦʨʤʦʡ N-200, ʈ-140, ʂ-100 ʢʛ/ʛʘ (ʧʝʨʝʜ ʩʝʚʦʤ ʈ-140, ʂ-100 ʢʛ/ʛʘ, 
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ʘʟʦʪ ʚ ʬʘʟʫ ʙʫʪʦʥʠʟʘʮʠʠ 75 ʠ ʮʚʝʪʝʥʠʠ 125 ʢʛ/ʛʘ), ʧʨʠ ʵʪʦʤ ʧʦʣʫʯʘʝʪʩʷ ʩʘʤʳʡ ʚʳʩʦʢʠʡ 

ʫʨʦʞʘʡ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʥʦʛʦʣʝʪʥʠʭ ʩʝʥʦʢʦʩʥʳʭ 

ʪʨʘʚʦʩʪʦʝʚ ʥʘ ʦʩʥʦʚʝ ʢʦʟʣʷʪʥʠʢʘ ʚʦʩʪʦʯʥʦʛʦ ʚ ʫʩʣʦʚʠʷʭ ʅʝʯʝʨʥʦʟʝʤʥʦʡ ʟʦʥʳ ʈʌ. 

ʀʩʩʣʝʜʦʚʘʥʳ ʩʦʨʪʘ ʢʦʟʣʷʪʥʠʢʘ ʚʦʩʪʦʯʥʦʛʦ ʚ ʩʤʝʩʠ ʩʦ ʟʣʘʢʦʚʳʤʠ ʪʨʘʚʘʤʠ (ʢʦʩʪʨʝʮ ʙʝʟʦʩʪʳʡ, 

ʜʚʫʢʠʩʪʦʯʥʠʢ ʪʨʦʩʪʥʠʢʦʚʳʡ, ʪʠʤʦʬʝʝʚʢʘ ʣʫʛʦʚʘʷ). ʉʦʨʪʘ ʢʦʟʣʷʪʥʠʢʘ ʚʦʩʪʦʯʥʦʛʦ: ɻʘʣʝ 

ʩʝʣʝʢʮʠʠ ʕʩʪʦʥʩʢʦʛʦ ʅʀʀ ʟʝʤʣʝʜʝʣʠʷ ʠ ʤʝʣʠʦʨʘʮʠʠ, ʖʙʠʣʷʨ ʠ ʂʨʠʚʠʯ ð ɻʅʋ ʇʩʢʦʚʩʢʠʡ 

ʅʀʀʉʍ. ʀʟʫʯʘʝʤʳʝ ʩʦʨʪʘ ʦʪʥʦʩʷʪʩʷ ʢ ʟʘʩʫʭʦï ʠ ʤʦʨʦʟʦʫʩʪʦʡʯʠʚʳʤ ʢʫʣʴʪʫʨʘʤ, ʩʣʘʙʦ 

ʧʦʨʘʞʘʝʤʳʤ ʙʦʣʝʟʥʷʤʠ ʠ ʚʨʝʜʠʪʝʣʷʤʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʚʳʩʦʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʩʝʥʦʢʦʩʥʳʭ ʪʨʘʚʦʩʪʦʝʚ ʥʘ ʦʩʥʦʚʝ ʥʦʚʳʭ ʚʠʜʦʚ ʠ 

ʩʦʨʪʦʚ ʙʦʙʦʚʳʭ ʠ ʟʣʘʢʦʚʳʭ ʪʨʘʚ ʚ ʦʜʥʦʚʠʜʦʚʳʭ ʠ ʩʤʝʰʘʥʥʳʭ ʧʦʩʝʚʘʭ, ʧʦʟʚʦʣʷʶʱʠʭ 

ʧʦʣʫʯʘʪʴ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʘʠʙʦʣʴʰʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʟʣʷʪʥʠʢʘ 

ʚʦʩʪʦʯʥʦʛʦ ʚ ʩʤʝʩʠ ʩʦ ʟʣʘʢʦʚʳʤʠ ʪʨʘʚʘʤʠ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʧʦ ʧʨʦʪʝʠʥʫ 

ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʝ ʩʝʥʦ, ʩʝʥʘʞ ʠ ʩʠʣʦʩ. ʋʨʦʞʘʡʥʦʩʪʴ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʧʦ ʛʦʜʘʤ ʦʧʳʪʘ 

ʩʦʩʪʘʚʠʣʘ 4,0ï11,7 ʪ/ʛʘ. ɹʦʣʝʝ ʟʘʛʫʱʝʥʥʳʤ ʢʦʟʣʷʪʥʠʢ ʚʦʩʪʦʯʥʳʡ ʦʪʤʝʯʝʥ ʚ ʯʠʩʪʳʭ ʧʦʩʝʚʘʭ. 

ɺ ʩʤʝʰʘʥʥʳʭ ʪʨʘʚʦʩʪʦʷʭ ʟʣʘʢʦʚʳʡ ʢʦʤʧʦʥʝʥʪ ʧʨʝʦʙʣʘʜʘʝʪ ʥʘʜ ʙʦʙʦʚʳʤ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ 

ʚʦʟʨʘʩʪʘ ʩʝʥʦʢʦʩʥʳʭ ʪʨʘʚʦʩʪʦʝʚ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʪʝʧʝʥʥʦʝ ʚʳʪʝʩʥʝʥʠʝ ʟʣʘʢʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ. 

ʆʙʣʠʩʪʚʝʥʥʦʩʪʴ ʙʦʙʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʥʘʭʦʜʠʣʘʩʴ ʥʘ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ. ɹʦʣʝʝ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʤ ʚ ʪʨʘʚʦʩʤʝʩʷʭ ʧʦ ʛʦʜʘʤ ʦʧʳʪʘ ʦʪʤʝʯʝʥ ʢʦʟʣʷʪʥʠʢ ʚʦʩʪʦʯʥʳʡ ʩʦʨʪʘ 
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ʂʨʠʚʠʯ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʩʤʝʩʠ ʩ ʢʦʟʣʷʪʥʠʢʦʤ ʚʦʩʪʦʯʥʳʤ ʢʦʩʪʨʝʮ ʙʝʟʦʩʪʳʡ, ʪʠʤʦʬʝʝʚʢʘ 

ʣʫʛʦʚʘʷ ʠ ʜʚʫʢʠʩʪʦʯʥʠʢ ʪʨʦʩʪʥʠʢʦʚʳʡ ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʧʨʠʛʦʪʦʚʣʝʥʥʦʛʦ 

ʢʦʨʤʘ. ʅʘʠʙʦʣʴʰʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʦʟʣʷʪʥʠʢʘ ʚʦʩʪʦʯʥʦʛʦ ʦʪʤʝʯʝʥʘ ʚʦ ʚʣʘʞʥʦʤ ʠ ʪʝʧʣʦʤ 

2017 ʛʦʜʫ. ɺ ʯʠʩʪʳʭ ʧʦʩʝʚʘʭ ʫʨʦʞʘʡʥʦʩʪʴ ʚʘʨʴʠʨʦʚʘʣʘ 5,9ï11,7 ʪ/ʛʘ ʩʫʭʦʡ ʤʘʩʩʳ, ʘ ʚ ʩʤʝʩʠ ʩʦ 

ʟʣʘʢʘʤʠ ð 5,8ï9,6 ʪ/ʛʘ. ɺ ʩʨʝʜʥʝʤ ʧʦ ʛʦʜʘʤ ʦʧʳʪʘ ʢʦʟʣʷʪʥʠʢ ʚʦʩʪʦʯʥʳʡ ʩʦʨʪʘ ʖʙʠʣʷʨ ʙʦʣʝʝ 

ʧʨʦʜʫʢʪʠʚʝʥ.  

 

Abstract. The article presents the results of a study of perennial haymaking grass stands on 

the basis of Galega in the conditions of the Non-chernozem zone of the Russian Federation. 

The cultivars of eastern goat in mixture with cereal grasses (awnless bromegrass, reed canarygrass, 

timothy grass) are investigated. Varieties of Galega: Gale of selection of the Estonian Research 

Institute of Farming and Melioration, Yubilyar and Krivich ð GNU Pskov NIISH. The studied 

varieties are droughtïresistant and frostïresistant crops, poorly affected by diseases and pests, 

which ensure a high economic efficiency. The aim of the research is to study haymaking grass 

stands on the basis of new species and varieties of leguminous and cereal grasses in singleïspecies 

and mixed crops, which make it possible to obtain the greatest efficiency when used. Using Galega 

mixed with grasses provides a balanced on protein quality hay, signage and silage. The dry matter 

yield over the years of experience was 4.0ï11.7 t/ha. The more concentrated Galega is marked in 

pure crops. In mixed herbage, the cereal component predominates over the legume. With the 

increase in the age of haymaking grass stands, a gradual replacement of the cereal component 

occurs. The leaf formation of the bean component was at a high level. More competitive in grass 

mixtures, according to years of experience, is the Galega variety Krivich. It has been established 

that in mixture with Galega, awnless bromegrass, reed canarygrass, timothy grass, contribute to 

improving the quality of the prepared feed. The highest productivity of Galega is noted in the wet 

and warm year 2017. In pure crops the yield varied 5.9ï11.7 t/ha dry weight, and in mixture with 

cereals 5.8ï9.6 t/ha. On average, over the years of experience, Galega variety Yubilyar is more 

productive. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʨʦʞʘʡʥʦʩʪʴ, ʢʦʟʣʷʪʥʠʢ ʚʦʩʪʦʯʥʳʡ, ʟʣʘʢʦʚʳʝ ʪʨʘʚʳ, ʪʨʘʚʦʩʪʦʡ, 

ʛʣʝʝʚʘʷ ʧʦʯʚʘ, ʩʦʨʪ.  

 

Keywords: crop yield, Galega, grass, herbage, gley soil, variety. 

 

ʈʘʩʰʠʨʝʥʠʝ ʚʠʜʦʚʦʛʦ ʠ ʩʦʨʪʦʚʦʛʦ ʩʦʩʪʘʚʘ ʢʦʨʤʦʚʳʭ ʪʨʘʚ ð ɻ ʬʬʝʢʪʠʚʥʳʡ ʤʝʪʦʜ 

ʧʦʚʳʰʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʘ, ʚʘʣʦʚʳʭ ʩʙʦʨʦʚ ʠ ʢʘʯʝʩʪʚʘ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʩʳʨʴʷ. ʄʥʦʛʦʣʝʪʥʠʝ ʪʨʘʚʳ ʦʙʦʛʘʱʘʶʪ ʧʦʯʚʫ ʦʨʛʘʥʠʯʝʩʢʠʤ ʚʝʱʝʩʪʚʦʤ, ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʪ 

ʧʣʦʜʦʨʦʜʠʝ ʟʝʤʝʣʴ, ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʶʪ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʧʦʩʣʝʜʫʶʱʠʭ ʢʫʣʴʪʫʨ [2]. 

ʂʦʵʬʬʠʮʠʝʥʪ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ (ʦʪʥʦʰʝʥʠʝ ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ, 

ʩʦʜʝʨʞʘʱʝʡʩʷ ʚ ʢʦʨʤʝ, ʢ ʩʦʚʦʢʫʧʥʦʡ ʵʥʝʨʛʠʠ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʵʪʦʛʦ ʢʦʨʤʘ) ʙʦʙʦʚʳʭ ʪʨʘʚ 

ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 3,5ï5,5, ʯʪʦ ʚ 2,0ï2,5 ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʫ ʟʝʨʥʦʬʫʨʘʞʥʳʭ ʢʫʣʴʪʫʨ. ʂʘʢ ʠ 

ʚʩʝ ʤʥʦʛʦʣʝʪʥʠʝ ʟʣʘʢʦʚʳʝ ʠ ʙʦʙʦʚʳʝ ʪʨʘʚʳ, ʛʘʣʝʛʘ (ʢʦʟʣʷʪʥʠʢ ʚʦʩʪʦʯʥʳʡ) ʚ ʭʦʜʝ 

ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪ ʩʪʨʫʢʪʫʨʫ ʧʦʯʚʳ, ʧʦʚʳʰʘʝʪ ʝʝ ʧʣʦʜʦʨʦʜʠʝ. ʂʦʟʣʷʪʥʠʢ 

ʚʦʩʪʦʯʥʳʡ ʚʦʟʜʝʣʳʚʘʶʪ ʜʣʷ ʩʘʤʳʭ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʮʝʣʝʡ: ʧʦʣʫʯʝʥʠʷ ʟʝʣʝʥʦʛʦ ʢʦʨʤʘ, ʩʝʥʘ, 

ʩʠʣʦʩʘ, ʩʝʥʘʞʘ, ʚʠʪʘʤʠʥʥʦʡ ʪʨʘʚʷʥʦʡ ʤʫʢʠ. ʅʘʨʷʜʫ ʩ ʵʪʠʤ ʦʪʤʝʯʘʝʪʩʷ ʠ ʜʨʫʛʦʝ ʝʛʦ ʮʝʥʥʦʝ 

ʢʘʯʝʩʪʚʦ ð ʩʧʦʩʦʙʥʦʩʪʴ ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ ʧʝʨʝʥʦʩʠʪʴ ʚʳʪʘʧʪʳʚʘʥʠʝ ʞʠʚʦʪʥʳʤʠ, 

ʧʘʩʪʙʠʱʝʚʳʥʦʩʣʠʚʦʩʪʴ [3ï5]. 
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ɹʦʛʘʪʳʡ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠ ʧʦʚʳʰʝʥʥʘʷ ʧʠʪʘʪʝʣʴʥʘʷ ʮʝʥʥʦʩʪʴ ʪʨʘʚʦʩʪʦʷ, 

ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʭʦʨʦʰʝʡ ʦʙʣʠʩʪʚʝʥʥʦʩʪʴʶ, ʧʦʟʚʦʣʷʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʟʣʷʪʥʠʢ ʥʘ ʟʝʣʝʥʳʡ 

ʢʦʨʤ ʠ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʚʩʝʭ ʚʠʜʦʚ ʛʨʫʙʦʚʦʣʦʢʥʠʩʪʳʭ ʢʦʨʤʦʚ. ʊʘʢʘʷ ʚʘʞʥʘʷ ʜʣʷ 

ʪʝʭʥʦʣʦʛʠʠ ʟʘʛʦʪʦʚʢʠ ʩʝʥʘ ʦʩʦʙʝʥʥʦʩʪʴ ʢʦʟʣʷʪʥʠʢʘ, ʢʘʢ ʧʨʦʯʥʦʝ ʟʘʢʨʝʧʣʝʥʠʝ ʣʠʩʪʴʝʚ ʥʘ 

ʩʪʝʙʣʝ, ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʤʝʭʘʥʠʯʝʩʢʠʝ ʧʦʪʝʨʠ ʧʨʠ ʧʨʠʛʦʪʦʚʣʝʥʠʠ ʵʪʦʛʦ ʚʠʜʘ ʢʦʨʤʘ ʠ 

ʧʦʚʳʩʠʪʴ ʝʛʦ ʢʘʯʝʩʪʚʦ [1]. 

ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ɺ ʫʩʣʦʚʠʷʭ ʛʫʤʠʜʥʦʡ ʟʦʥʳ ʥʘ ʦʩʫʰʘʝʤʳʭ ʧʦʯʚʘʭ ʧʨʦʚʦʜʷʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʝʥʦʢʦʩʥʳʭ 

ʪʨʘʚʦʩʪʦʝʚ ʥʘ ʦʩʥʦʚʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʦʨʪʦʚ ʢʦʟʣʷʪʥʠʢʘ ʚʦʩʪʦʯʥʦʛʦ ʚ ʦʜʥʦʚʠʜʦʚʳʭ ʠ 

ʩʤʝʰʘʥʥʳʭ ʧʦʩʝʚʘʭ. ʆʧʳʪʥʳʡ ʫʯʘʩʪʦʢ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʩʫʧʝʩʯʘʥʦʡ, ʜʝʨʥʦʚʦïʧʦʜʟʦʣʠʩʪʦʡ 

ʧʦʯʚʝ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʦʛʣʝʝʥʠʷ (ʛʣʫʙʦʢʦʦʛʣʝʝʥʥʘʷ, ʛʣʝʝʚʘʪʘʷ, ʛʣʝʝʚʘʷ). 

1. ɻʣʫʙʦʢʦʦʛʣʝʝʥʥʘʷ ʧʦʯʚʘ ʧʨʠʫʨʦʯʝʥʘ ʢ ʧʣʦʩʢʦʡ ʨʘʚʥʠʥʝ ʩʢʣʦʥʘ. ʤʝʞʜʨʝʥʥʦʝ 

ʨʘʩʩʪʦʷʥʠʝ 38ï40 ʤ, ʪʠʧ ʚʦʜʥʦʛʦ ʧʠʪʘʥʠʷ ð ʘʪʤʦʩʬʝʨʥʳʡ, ʋʇɻɺ ð 1,6ï2,0 ʤ ʚ ʩʫʭʦʡ 

ʧʝʨʠʦʜ; 0,9ï1,2 ʤ ʚʦ ʚʣʘʞʥʳʡ. ʄʦʨʝʥʘ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʘʷ, ʢʘʨʙʦʥʘʪʥʘʷ ʥʘ ʛʣʫʙʠʥʝ 1,5ï1,7 ʤ. 

ʉʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ 1,6ï1,7%, ʨʅ ð 4,9ï5,0.  

2. ɻʣʝʝʚʘʪʘʷ ʧʦʯʚʘ ʧʨʠʫʨʦʯʝʥʘ ʢ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʩʢʣʦʥʘ. ʄʝʞʜʨʝʥʥʦʝ ʨʘʩʩʪʦʷʥʠʝ 28ï30ʤ, 

ʩʤʝʰʘʥʥʳʡ ʪʠʧ ʚʦʜʥʦʛʦ ʧʠʪʘʥʠʷ (ʘʪʤʦʩʬʝʨʥʳʝ ʦʩʘʜʢʠ ʠ ʥʘʤʳʚʥʳʝ ʩʢʣʦʥʦʚʳʝ ʚʦʜʳ), ʋʇɻɺ 

ð 1,3ï1,7 ʤ ʚ ʩʫʭʦʡ ʧʝʨʠʦʜ; 0,6ï0,7 ʤ ʚʦ ʚʣʘʞʥʳʡ. ʄʦʨʝʥʘ ʢʘʨʙʦʥʘʪʥʘʷ ʥʘ ʛʣʫʙʠʥʝ 1,0ï1,2 ʤ. 

ʉʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ 1,4ï1,6%, ʨʅ ð 4,8ï5,1. 

3. ɻʣʝʝʚʘʷ ʧʦʯʚʘ ʧʨʠʫʨʦʯʝʥʘ ʢ ʥʠʞʥʝʡ ʯʘʩʪʠ ʩʢʣʦʥʘ. ʄʝʞʜʨʝʥʥʦʝ ʨʘʩʩʪʦʷʥʠʝ 18ï20 ʤ, 

ʚʦʜʥʦʝ ʧʠʪʘʥʠʝ ʟʘ ʩʯʝʪ ʥʘʤʳʚʥʳʭ ʩʢʣʦʥʦʚʳʭ ʠ ʧʦʯʚʝʥʥʦïʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʋʇɻɺ ð 0,9ï1,0 ʤ 

ʚ ʩʫʭʦʡ ʧʝʨʠʦʜ; 0,3ï0,4 ʤ ʚʦ ʚʣʘʞʥʳʡ. ʄʦʨʝʥʘ ʢʘʨʙʦʥʘʪʥʘʷ, ʚʘʣʫʥʥʘʷ ʥʘ ʛʣʫʙʠʥʝ 0,3ï0,5 ʤ. 

ʉʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ 2,0ï2,5%, ʨʅ 4,6ï5,2. ɻʣʫʙʠʥʘ ʟʘʣʝʛʘʥʠʷ ʜʨʝʥ ʢʦʣʝʙʣʝʪʩʷ ð 0,9ï1,1 ʤ.  

ʇʣʦʱʘʜʴ ʦʧʳʪʘ 6,8 ʛʘ, ʨʘʟʤʝʱʝʥʠʝ ʚʘʨʠʘʥʪʦʚ ð ʨʝʥʜʦʤʠʟʠʨʦʚʘʥʥʦʝ, ʚ ʪʨʠ ʷʨʫʩʘ, 

ʧʦʚʪʦʨʥʦʩʪʴ ʪʨʝʭʢʨʘʪʥʘʷ. ʇʦʩʝʚ ʙʝʩʧʦʢʨʦʚʥʳʡ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʚʫʫʢʦʩʥʦʝ. ɸʛʨʦʪʝʭʥʠʢʘ 

ʦʙʱʝʧʨʠʥʷʪʘʷ. 

ʉʭʝʤʘ ʦʧʳʪʘ 

ˉ 

ʚʘʨʠʘʥʪʘ 

ɺʠʜʳ ʪʨʘʚ ʅʦʨʤʘ ʚʳʩʝʚʘ ʩʝʤʷʥ ʢʛ/ʛʘ ʏʠʩʣʦ ʫʢʦʩʦʚ 

1 ʂʦʟʣʷʪʥʠʢ ʚʦʩʪʦʯʥʳʡ (ɻʘʣʝ) (ʢʦʥʪʨʦʣʴ) 20 2 

2 ʂʦʟʣʷʪʥʠʢ ʚʦʩʪʦʯʥʳʡ (ɻʘʣʝ) + 12 

2 
ʊʠʤʦʬʝʝʚʢʘ ʣʫʛʦʚʘʷ (ɺʀʂ 9) + 5 

ʂʦʩʪʨʝʮ ʙʝʟʦʩʪʳʡ (ɺʝʛʫʨ) + 6 

ɼʚʫʢʠʩʪʦʯʥʠʢ ʪʨʦʩʪʥʠʢʦʚʳʡ (ʋʨʘʣ) 6 

3 ʂʦʟʣʷʪʥʠʢ ʚʦʩʪʦʯʥʳʡ (ʖʙʠʣʷʨ) 20 2 

 ʂʦʟʣʷʪʥʠʢ ʚʦʩʪʦʯʥʳʡ (ʖʙʠʣʷʨ) + 12 

2 
ʊʠʤʦʬʝʝʚʢʘ ʣʫʛʦʚʘʷ (ɺʀʂ 9) + 5 

ʂʦʩʪʨʝʮ ʙʝʟʦʩʪʳʡ (ɺʝʛʫʨ) + 6 

ɼʚʫʢʠʩʪʦʯʥʠʢ ʪʨʦʩʪʥʠʢʦʚʳʡ (ʋʨʘʣ) 6 

5 ʂʦʟʣʷʪʥʠʢ ʚʦʩʪʦʯʥʳʡ (ʂʨʠʚʠʯ) 20 2 

6 ʂʦʟʣʷʪʥʠʢ ʚʦʩʪʦʯʥʳʡ (ʂʨʠʚʠʯ) + 12 2 

ʊʠʤʦʬʝʝʚʢʘ ʣʫʛʦʚʘʷ (ɺʀʂ 9) + 5 

ʂʦʩʪʨʝʮ ʙʝʟʦʩʪʳʡ (ɺʝʛʫʨ) + 6 

ɼʚʫʢʠʩʪʦʯʥʠʢ ʪʨʦʩʪʥʠʢʦʚʳʡ (ʋʨʘʣ) 6 

7 ʂʦʩʪʨʝʮ ʙʝʟʦʩʪʳʡ (ɺʝʛʫʨ) + 6 

2 ʊʠʤʦʬʝʝʚʢʘ ʣʫʛʦʚʘʷ (ɺʀʂ 9) + 5 

ɼʚʫʢʠʩʪʦʯʥʠʢ ʪʨʦʩʪʥʠʢʦʚʳʡ (ʋʨʘʣ) 6 
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ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ɸʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ð ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʠ ʢʦʣʠʯʝʩʪʚʦ ʚʳʧʘʚʰʠʭ 

ʦʩʘʜʢʦʚ ʚ ʛʦʜʳ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʟʤʝʥʷʣʠʩʴ. ʉʫʤʤʘ ʘʢʪʠʚʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʙʦʣʝʝ 10Á 

ʉ ʟʘ 2015ï2017 ʛʦʜ ʚʘʨʴʠʨʦʚʘʣʘ ʚ ʧʨʝʜʝʣʘʭ 185,3ï241 Áʉ, ʩʫʤʤʘ ʚʳʧʘʚʰʠʭ ʦʩʘʜʢʦʚ ʟʘ 

ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ð 349ï360 ʤʤ. ɻʠʜʨʦʪʝʨʤʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ (ɻʊʂ) ʩʦʩʪʘʚʠʣ: ʚ 

ʫʤʝʨʝʥʥʦ ʚʣʘʞʥʦʤ ʠ ʪʝʧʣʦʤ 2015 ʛʦʜʫ ɻʊʂ = 1,52, ʚ ʫʤʝʨʝʥʥʦ ʚʣʘʞʥʦʤ ʠ ʪʝʧʣʦʤ 2016 ʛʦʜʫ 

ɻʊʂ = 1,44, ʚ ʠʟʙʳʪʦʯʥʦ ʚʣʘʞʥʦʤ ʠ ʪʝʧʣʦʤ 2017 ʛʦʜʫ ɻʊʂ = 1,94.  

ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʚʦʟʨʘʩʪʘ ʘʛʨʦʮʝʥʦʟʦʚ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʪʝʧʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ 

ʢʦʟʣʷʪʥʠʢʘ ʚʦʩʪʦʯʥʦʛʦ, ʜʦʩʪʠʛʘʷ ʢ 2017 ʛʦʜʫ ʚ ʯʠʩʪʳʭ ʧʦʩʝʚʘʭ 46,2 ʪ/ʛʘ ʟʝʣʝʥʦʡ ʤʘʩʩʳ, 11,7 

ʪ/ʛʘ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ, 9,9 ʪʳʩ ʢ.ʝʜ./ʛʘ. ɿʣʘʢʦʚʳʡ ʪʨʘʚʦʩʪʦʡ ʚʘʨʠʘʥʪʘ 7 ʜʦʩʪʠʛʘʝʪ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʫʨʦʞʘʡʥʦʩʪʠ ʥʘ ʛʣʝʝʚʘʪʦʡ ʧʦʯʚʝ 9,4 ʪ/ʛʘ ʚ 2016 ʛʦʜʫ. ɹʦʙʦʚʦïʟʣʘʢʦʚʳʝ 

ʪʨʘʚʦʩʤʝʩʠ ʦʙʣʘʜʘʣʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʫʨʦʞʘʡʥʦʩʪʴʶ ʚ 2017 ʛʦʜʫ ð ʜʦ 9,6 ʪ/ʛʘ. 

ɺ ʩʨʝʜʥʝʤ ʟʘ 2015ï2017 ʛʦʜ ʥʘʠʙʦʣʴʰʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʬʦʨʤʠʨʦʚʘʣʠ ʯʠʩʪʳʝ ʧʦʩʝʚʳ 

ʢʦʟʣʷʪʥʠʢʘ ʚʦʩʪʦʯʥʦʛʦ ʩʦʨʪʘ ʖʙʠʣʷʨ ð 7,3ï8,0 ʪ/ʛʘ ʩʫʭʦʡ ʤʘʩʩʳ. ɿʣʘʢʦʚʳʝ ʪʨʘʚʦʩʪʦʠ 

ʚʘʨʠʘʥʪʘ 7 ʬʦʨʤʠʨʦʚʘʣʠ ʫʨʦʞʘʡʥʦʩʪʴ ʥʘ ʫʨʦʚʥʝ 23,9ï32,2 ʪ/ʛʘ ʟʝʣʝʥʦʡ ʤʘʩʩʳ, 6,1ï8,5 ʪ/ʛʘ 

ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ, ʚʳʭʦʜ ʢʦʨʤʦʚʳʭ ʝʜʠʥʠʮ ʩ ʛʝʢʪʘʨʘ ʥʘʭʦʜʠʣʩʷ ʚ ʧʨʝʜʝʣʘʭ 5,2ï7,0 ʪ/ʛʘ. ɺ 

ʪʝʯʝʥʠʝ ʪʨʝʭ ʣʝʪ ʞʠʟʥʠ ʢʦʟʣʷʪʥʠʢ ʚʦʩʪʦʯʥʳʡ ʬʦʨʤʠʨʫʝʪ ʜʦʩʪʦʚʝʨʥʳʡ ʫʨʦʞʘʡ ʟʝʣʝʥʦʡ ʠ 

ʩʫʭʦʡ ʤʘʩʩʳ (ʊʘʙʣʠʮʘ 1). 

 

ʊʘʙʣʠʮʘ 1. 

ʋʈʆɾɸʁʅʆʉʊʔ ɹʆɹʆɺʆïɿʃɸʂʆɺʓʍ ʊʈɸɺʆʉʊʆɽɺ (ʟʘ 2015ï2017 ʛʛ.)  

ʅɸ ʆʉʅʆɺɽ ʂʆɿʃʗʊʅʀʂɸ ɺʆʉʊʆʏʅʆɻʆ ʅɸ ʇʆʏɺɸʍ ʈɸɿʅʆʁ ʉʊɽʇɽʅʀ ʆɻʃɽɽʅʆʉʊʀ 

 

ʋʨʦʞʘʡʥʦʩʪʴ ʇʦʯʚʘ ɻʦʜʳ ɺʘʨʠʘʥʪ 

1 2 3 4 5 6 7 

ɿʝʣʝʥʘʷ ʤʘʩʩʘ (ʪ/ʛʘ) ʛʣʫʙʦʢʦʦʛʣʝʝʥʥʘʷ 2015 22,8 40,1 29 31 24,6 36,2 29,1 

2016 30,8 28,9 30,1 27,5 29,0 30,2 24,5 

2017 29,7 26,0 38,4 24,5 34,7 24,5 18,0 

ʉʨʝʜ. 27,8 31,7 32,5 27,7 29,4 30,3 23,9 

ʛʣʝʝʚʘʪʘʷ 2015 27,0 32,6 20,1 30,6 32,5 38,4 37,3 

2016 37,8 30,7 37,4 29,8 35,6 31,9 29,1 

2017 45,2 36,3 39,0 35,6 43,6 36,9 30,1 

ʉʨʝʜ. 36,7 33,2 32,2 32,0 37,2 35,7 32,2 

ʛʣʝʝʚʘʷ 2015 23,8 25,7 15,3 23,6 19,1 25,6 31,0 

2016 32,3 28,1 32,5 32,0 35,4 25,0 27,2 

2017 41,2 33,9 46,2 34,3 43,5 30,6 23,7 

ʉʨʝʜ. 32,4 29,2 31,3 30,0 32,7 27,1 27,3 

 

ʉʫʭʘʷ ʤʘʩʩʘ (ʪ/ʛʘ) 

 

ʛʣʫʙʦʢʦʦʛʣʝʝʥʥʘʷ 2015 5,6 7,0 7,1 7,1 5,3 8,0 6,6 

2016 7,2 7,7 8,0 7,7 7,7 7,8 7,3 

2017 5,9 5,8 8,8 6,4 7,3 6,3 4,4 

ʉʨʝʜ. 6,2 6,8 8,0 7,1 6,8 7,4 6,1 

ʛʣʝʝʚʘʪʘʷ 2015 5,7 7,6 5,0 6,0 6,9 7,0 8,1 

2016 9,7 7,4 8,8 7,7 7,9 9,6 9,4 

2017 8,2 8,9 8,2 8,1 8,6 8,1 7,9 

ʉʨʝʜ. 7,9 8,0 7,3 7,3 7,8 8,2 8,5 

ʛʣʝʝʚʘʷ 2015 5,5 5,5 4,3 5,0 5,3 5,6 7,5 

2016 8,3 7,3 8,0 8,8 7,2 6,6 8,1 

2017 9,7 7,9 11,7 9,6 9,2 8,6 6,7 

ʉʨʝʜ. 7,8 6,9 8,0 7,8 7,2 6,9 7,4 
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ʋʨʦʞʘʡʥʦʩʪʴ ʇʦʯʚʘ ɻʦʜʳ ɺʘʨʠʘʥʪ 

1 2 3 4 5 6 7 

ʉʙʦʨ ʢ.ʝ., ʪʳʩ/ʛʘ 

 

ʛʣʫʙʦʢʦʦʛʣʝʝʥʥʘʷ 2015 4,8 6,0 6,0 6,0 4,5 6,8 5,6 

2016 5,9 6,4 7,0 6,5 6,4 6,7 6,1 

2017 5,1 4,9 7,7 5,4 6,1 5,4 3,9 

ʉʨʝʜ. 5,3 5,8 6,9 6,0 5,7 6,3 5,2 

ʛʣʝʝʚʘʪʘʷ 2015 4,9 6,4 4,2 5,1 5,9 6,0 6,9 

2016 8,8 6,2 7,6 6,7 6,9 8,3 7,3 

2017 7,1 7,5 7,0 7,0 7,4 6,7 6,9 

ʉʨʝʜ. 6,9 6,7 6,3 6,3 6,7 7,0 7,0 

ʛʣʝʝʚʘʷ 2015 4,7 4,7 3,6 4,2 4,5 4,8 6,4 

2016 7,1 6,2 7,0 8,0 6,4 5,8 7,1 

2017 8,4 6,9 9,9 8,1 7,8 7,7 5,9 

ʉʨʝʜ. 6,7 5,9 6,8 6,8 6,2 6,1 6,5 

ʅ.ʉ.ʈ. (ʫʨʦʚʝʥʴ ʟʥʘʯʠʤʦʩʪʠ = 0,05)  ɿʝʣʝʥʘʷ ʤʘʩʩʘ  ʉʫʭʘʷ ʤʘʩʩʘ 

 2015 2016 2017 2015 2016 2017 

ʜʣʷ ʯʘʩʪʥʳʭ ʨʘʟʣʠʯʠʡ 7,44 2,59 1,65 1,51 1,11 1,91 

ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ AB ï 4,30 1,50 0 95 0,90 0,72 1,11 

ʜʣʷ ʬʘʢʪʦʨʘ A ï 4,30 1,50 0,95 0,90 1,11 1,11 

ʜʣʷ ʬʘʢʪʦʨʘ B ï 2,81 1,00 0,63 0,60 1,91 0,72 

 

ʇʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ 2015ï2017 ʛʛ. ʚ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ 

ʫʨʦʞʘʡʥʦʩʪʴ ʪʨʘʚʦʩʪʦʝʚ. ʋʩʪʘʥʦʚʣʝʥʘ ʧʨʷʤʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ 

ʠʟʤʝʥʝʥʠʝʤ ʫʨʦʞʘʡʥʦʩʪʠ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʢʦʟʣʷʪʥʠʢʘ ʚʦʩʪʦʯʥʦʛʦ (y) ʦʪ ʩʫʤʤʳ ʘʢʪʠʚʥʳʭ 

ʪʝʤʧʝʨʘʪʫʨ x1 (×T >10 Áʉ) ʠ ʢʦʣʠʯʝʩʪʚʘ ʚʳʧʘʚʰʠʭ ʦʩʘʜʢʦʚ ʟʘ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ x2 

(×R>10 ʤʤ).  

ʂʦʨʨʝʣʷʮʠʦʥʥʦïʨʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʩʫʤʤʳ ʘʢʪʠʚʥʳʭ ʪʝʤʧʝʨʘʪʫʨ (x1) ʠ ʫʨʦʞʘʡʥʦʩʪʠ 

(y) ʙʦʙʦʚʳʭ ʠ ʙʦʙʦʚʦïʟʣʘʢʦʚʳʭ ʪʨʘʚʦʩʪʦʝʚ ʧʦʟʚʦʣʠʣ ʫʩʪʘʥʦʚʠʪʴ ʥʘʠʙʦʣʝʝ ʪʝʩʥʫʶ ʧʨʷʤʫʶ 

ʩʚʷʟʴ ʥʘ ʛʣʫʙʦʢʦʦʛʣʝʝʥʥʦʡ ʧʦʯʚʝ (r=0,58): 

ώ τȟχρπȟπρὼρȟὶ πȟυψ 

ɺ ʬʘʟʫ ʙʫʪʦʥʠʟʘʮʠʠ ʥʘʯʘʣʘ ʮʚʝʪʝʥʠʷ ʢʦʟʣʷʪʥʠʢ ʚʦʩʪʦʯʥʳʡ ʥʘ ʛʣʝʝʚʦʡ ʧʦʯʚʝ ʧʦʢʘʟʳʚʘʝʪ 

ʩʠʣʴʥʫʶ ʧʨʷʤʫʶ ʩʚʷʟʴ (r=0,76) ʤʝʞʜʫ ʢʦʣʠʯʝʩʪʚʦʤ ʚʳʧʘʚʰʠʭ ʦʩʘʜʢʦʚ (x2) ʟʘ ʚʝʛʝʪʘʮʠʦʥʥʳʡ 

ʧʝʨʠʦʜ ʠ ʚʳʭʦʜʦʤ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʩ ʛʝʢʪʘʨʘ (y): 

ώ  ψυȟρ πȟςφςς ὼςȟὶ πȟχφ  

ʅʘʠʙʦʣʝʝ ʩʠʣʴʥʘʷ ʧʨʷʤʘʷ ʩʚʷʟʴ (r=0,69) ʤʝʞʜʫ ʢʦʣʠʯʝʩʪʚʦʤ ʚʳʧʘʚʰʠʭ ʦʩʘʜʢʦʚ (x2) ʠ 

ʫʨʦʞʘʡʥʦʩʪʴʶ (y), ʚ ʯʠʩʪʳʭ ʧʦʩʝʚʘʭ ʢʦʟʣʷʪʥʠʢʘ ʚʦʩʪʦʯʥʦʛʦ ʦʪʤʝʯʝʥʘ ʫ ʩʦʨʪʘ ʂʨʠʚʠʯ:  

ώ  τσȟχτρωπȟρυὼςȟὶ πȟφω  

ʂʦʟʣʷʪʥʠʢ ʚʦʩʪʦʯʥʳʡ ʚ ʩʤʝʩʠ ʩʦ ʟʣʘʢʦʚʳʤʠ ʪʨʘʚʘʤʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʨʪʘ ʧʦʢʘʟʳʚʘʣ 

ʫʤʝʨʝʥʥʫʶ (r=0,43), (r=0,39) ʠ ʩʣʘʙʫʶ (r=0,17) ʧʨʷʤʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʫʨʦʞʘʡʥʦʩʪʠ (y) ʦʪ 

ʢʦʣʠʯʝʩʪʚʘ ʚʳʧʘʚʰʠʭ ʦʩʘʜʢʦʚ (x2): 
 

ʉʦʨʪ ɻʘʣʝ 

ώ  τȟςςπȟπσὼςȟὶ πȟτσ 

 

ʉʦʨʪ ʖʙʠʣʷʨ 
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ώ  ρωȟσυπȟπψὼςȟὶ πȟσω 

 

ʉʦʨʪ ʂʨʠʚʠʯ 

ώ  ρȟψρπȟπςςȟὶ πȟρχ 

 

ɻʫʩʪʦʪʘ ʟʣʘʢʦʚʳʭ ʪʨʘʚ ʠʟʤʝʥʷʝʪʩʷ ʧʦ ʛʦʜʘʤ ʦʧʳʪʘ. ʊʘʢ ʫ ʢʦʩʪʨʝʮʘ ʙʝʟʦʩʪʦʛʦ ʦʥʘ 

ʩʦʩʪʘʚʣʷʣʘ ʚ ʩʨʝʜʥʝʤ ʟʘ 2015ï2017 ʛʛ. 81ï165 ʰʪ./ʤ
2
, ʜʚʫʢʠʩʪʦʯʥʠʢʘ ʪʨʦʩʪʥʠʢʦʚʦʛʦ 95ï178 

ʰʪ./ʤ
2
, ʪʠʤʦʬʝʝʚʢʠ ʣʫʛʦʚʦʡ 165ï272 ʰʪ./ʤ

2
. ɹʦʣʝʝ ʢʦʥʢʫʨʝʥʪʥʦʡ ʚ ʪʨʘʚʦʩʪʦʷʭ ʦʪʤʝʯʝʥʘ 

ʪʠʤʦʬʝʝʚʢʘ ʣʫʛʦʚʘʷ. 

ʂʦʟʣʷʪʥʠʢ ʚʦʩʪʦʯʥʳʡ ʙʦʣʝʝ ʟʘʛʫʱʝʥ ʚ ʯʠʩʪʦʤ ʧʦʩʝʚʝ. ɻʫʩʪʦʪʘ ʩʪʝʙʣʝʩʪʦʷ ʢʦʟʣʷʪʥʠʢʘ 

ʚʦʩʪʦʯʥʦʛʦ ʩʦʨʪʘ ɻʘʣʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 2015ï2017 ʛʦʜʦʚ ʩʦʩʪʘʚʣʷʣʘ 100ï130 ʰʪ./ʤ
2
 ʚ ʯʠʩʪʦʤ 

ʧʦʩʝʚʝ, 17ï69 ʰʪ./ʤ
2
 ʚ ʩʤʝʩʠ ʩʦ ʟʣʘʢʘʤʠ, ʩʦʨʪʘ ʖʙʠʣʷʨ 75ï141 ʰʪ./ʤ

2
,19ï65 ʰʪ./ʤ

2
, ʩʦʨʪʘ 

ʂʨʠʚʠʯ 83ï149 ʰʪ./ʤ
2
, 30ï79 ʰʪ./ʤ

2 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʩʨʝʜʥʝʤ ʟʘ 2015ï2017 ʛʦʜʳ ʥʘʠʙʦʣʝʝ 

ʟʘʛʫʱʝʥʥʳʤ ʦʪʤʝʯʝʥ ʢʦʟʣʷʪʥʠʢ ʚʦʩʪʦʯʥʳʡ ʩʦʨʪʘ ʂʨʠʚʠʯ ʛʣʝʝʚʦʡ ʧʦʯʚʳ ʯʠʩʪʦʛʦ ʧʦʩʝʚʘ 142 

ʰʪ./ʤ
2
. ɻʫʩʪʦʪʘ ʪʨʘʚʦʩʪʦʷ ʢʦʟʣʷʪʥʠʢʘ ʚʦʩʪʦʯʥʦʛʦ ʩʦʨʪʘ ɻʘʣʝ ʚʘʨʴʠʨʫʝʪ 108ï126 ʰʪ./ʤ

2
, ʩʦʨʪʘ 

ʖʙʠʣʷʨ 97ï123 ʰʪ./ʤ
2
. ɺ ʩʤʝʩʠ ʩʦ ʟʣʘʢʘʤʠ ʛʫʩʪʦʪʘ ʩʪʝʙʣʝʩʪʦʷ ʩʦʩʪʘʚʣʷʣʘ: ʩʦʨʪ ɻʘʣʝ 20ï54 

ʰʪ./ʤ
2
, ʖʙʠʣʷʨ 24ï48 ʰʪ./ʤ

2
, ʂʨʠʚʠʯ 37ï63 ʰʪ./ʤ

2
. ɿʘʛʫʱʝʥʥʦʩʪʴ ʧʦʩʝʚʦʚ ʟʘʤʝʪʥʦ ʚʳʰʝ ʥʘ 

ʛʣʝʝʚʦʡ ʧʦʯʚʝ. 

ʅʘʙʣʶʜʝʥʠʷ ʟʘ ʨʦʩʪʦʤ ʠ ʨʘʟʚʠʪʠʷ ʙʦʙʦʚʦïʟʣʘʢʦʚʳʭ ʪʨʘʚʦʩʪʦʝʚ ʧʦʢʘʟʳʚʘʣʦ, ʯʪʦ ʚ 

ʩʨʝʜʥʝʤ ʟʘ 2015ï2017 ʛʦʜ, ʚ ʬʘʟʫ ʫʢʦʩʥʦʡ ʩʧʝʣʦʩʪʠ ʢʦʟʣʷʪʥʠʢ ʚʦʩʪʦʯʥʳʡ ʩʦʨʪʘ ɻʘʣʝ 

ʬʦʨʤʠʨʦʚʘʣ ʚʳʩʦʪʫ 75ï91 ʩʤ ʚ ʯʠʩʪʦʤ ʧʦʩʝʚʝ, 56ï74 ʩʤ ʚ ʩʤʝʩʠ ʩʦ ʟʣʘʢʘʤʠ, ʩʦʨʪ ʖʙʠʣʷʨ 

73ï83 ʩʤ, 49ï72 ʩʤ, ʩʦʨʪ ʂʨʠʚʠʯ 72ï89 ʩʤ, 52ï81 ʩʤ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɹʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ 

ʙʦʙʦʚʳʡ ʢʦʤʧʦʥʝʥʪ ʦʪʨʘʩʪʘʣ ʚ ʯʠʩʪʳʭ ʧʦʩʝʚʘʭ ʚ ʩʚʷʟʠ ʩ ʚʳʩʦʢʦʡ ʢʦʥʢʫʨʠʨʫʶʱʝʡ 

ʩʧʦʩʦʙʥʦʩʪʴʶ ʟʣʘʢʦʚʳʭ ʪʨʘʚ.  

ʆʙʣʠʩʪʚʝʥʥʦʩʪʴ ʢʦʟʣʷʪʥʠʢʘ ʚʦʩʪʦʯʥʦʛʦ ʩʦʩʪʘʚʣʷʣʘ ʟʘ 2015ï2017 ʛʛ. ʚ ʦʜʥʦʚʠʜʦʚʳʭ 

ʘʛʨʦʬʠʪʦʮʝʥʦʟʘʭ ð 43,6ï65,0%, ʚ ʯʝʪʳʨʝʭʢʦʤʧʦʥʝʥʪʥʦʤ ʪʨʘʚʦʩʪʦʝ ð 46ï64,5%. ɹʦʣʝʝ 

ʦʙʣʠʩʪʚʝʥʥʳʤ ʢʦʟʣʷʪʥʠʢ ʚʦʩʪʦʯʥʳʡ ʦʪʤʝʯʝʥ ʚ ʚʘʨʠʘʥʪʝ 3 ʯʠʩʪʦʛʦ ʧʦʩʝʚʘ ʩʦʨʪʘ ʖʙʠʣʷʨ 

51,2ï65,0%. ɺ ʩʨʝʜʥʝʤ, ʟʘ ʛʦʜʳ ʦʧʳʪʘ, ʦʙʣʠʩʪʚʝʥʥʦʩʪʴ ʥʘʭʦʜʠʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ ð 47,9ï59,4%.  

 

ɿʘʢʣʶʯʝʥʠʝ 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʝʥʦʢʦʩʥʳʭ ʪʨʘʚʦʩʪʦʝʚ 

ʥʘ ʦʩʥʦʚʝ ʢʦʟʣʷʪʥʠʢʘ ʚʦʩʪʦʯʥʦʛʦ. ɹʦʙʦʚʦïʟʣʘʢʦʚʳʝ ʘʛʨʦʮʝʥʦʟʳ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʘʪʴ 46,2 ʪ/ʛʘ 

ʟʝʣʝʥʦʡ ʤʘʩʩʳ, 11,7 ʪ/ʛʘ ʩʫʭʦʡ ʤʘʩʩʳ, 9,9 ʪʳʩ ʢ. ʝʜ. ʩ ʛʝʢʪʘʨʘ. ʂʦʟʣʷʪʥʠʢ ʚʦʩʪʦʯʥʳʡ ʦʙʣʘʜʝʪ 

ʚʳʩʦʢʦʡ ʦʙʣʠʩʪʚʝʥʥʦʩʪʴʶ, ʯʪʦ ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʝ ʢʦʨʤʘ. 
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AGRIS H10 

 

ʇʈʀʄɽʅɽʅʀɽ ɹʀʆʃʆɻʀʏɽʉʂʀʍ ʀ ʍʀʄʀʏɽʉʂʀʍ ʇʈɽʇɸʈɸʊʆɺ  

ʇʈʆʊʀɺ ʅɽʇɸʈʅʆɻʆ ʐɽʃʂʆʇʈʗɼɸ  
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ɸʥʥʦʪʘʮʠʷ. ʇʨʠʚʝʜʝʥʳ ʩʚʝʜʝʥʠʷ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʦʣʝʚʳʭ ʠʩʧʳʪʘʥʠʡ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʭʠʤʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʜʣʷ ʟʘʱʠʪʳ ʦʨʝʭʦʧʣʦʜʥʳʭ ʥʘʩʘʞʜʝʥʠʡ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʚ ʛʦʨʥʦʡ 

ʟʦʥʝ ʋʛʘʤïʏʘʪʢʘʣʴʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ, ɹʨʫʯʤʫʣʠʥʩʢʦʛʦ ʣʝʩʭʦʟʘ (ʋʟʙʝʢʠʩʪʘʥ). ɺ 

ʧʦʣʝʚʳʭ ʦʧʳʪʘʭ 2016 ʛ. ʙʳʣʠ ʠʩʧʳʪʘʥʳ ʙʘʢʪʝʨʠʘʣʴʥʳʝ ʧʨʝʧʘʨʘʪʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʥʪʦʤʦʧʘʪʦʛʝʥʥʦʡ ʙʘʢʪʝʨʠʠ Bacillus thuringiensis var. thuringiensis çʇʨʝʩʪʠʞè 

ʠ Bacillus thuringiensis var. kurstaki çʃʝʧʠʜʦʮʠʜè. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʧʘʨʘʪʦʚ ʩ ʧʦʧʨʘʚʢʦʡ ʥʘ 

ʢʦʥʪʨʦʣʴ ʦʢʘʟʘʣʘʩʴ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ ʠ ʢʦʣʝʙʘʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 96,2% ʜʦ 55%. ʅʘ ʦʩʥʦʚʝ 

ʧʦʣʝʚʳʭ ʠʩʧʳʪʘʥʠʡ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʪʠʚ ʥʝʧʘʨʥʦʛʦ 

ʰʝʣʢʦʧʨʷʜʘ ʧʨʝʧʘʨʘʪ çʇʨʝʩʪʠʞè ʩ ʥʦʨʤʦʡ ʨʘʩʭʦʜʘ 4 ʣ/ʛʘ. ʄʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʚʩʝ 

ʠʩʧʳʪʘʥʥʳʝ ʧʨʝʧʘʨʘʪʳ ʧʦʢʘʟʘʣʠ ʚʳʩʦʢʫʶ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. 

 

Abstract. The data on the results of field tests of biological and chemical preparations for the 

protection of nut plantations in the mountain zone of the UgamïChatkal national park, 

Bruchmulinskii forestry (Uzbekistan) are given. In field experiments in 2016, bacterial preparations 

based on the use of the entomopathogenic Bacillus thuringiensis var. thuringiensis were tested 

Bacillus thuringiensis var. kurstaki Prestizh & Lepidotsid. The effectiveness of the drugs, adjusted 

for control, was quite high and ranged from 96.2% to 55%. On the basis of field trials, Prestizh is 

recommended for industrial use against a gypsy moth with a consumption rate of 4 l/ha. It can be 

concluded that all the tested drugs showed high biological efficacy. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʝʧʘʨʥʳʡ ʰʝʣʢʦʧʨʷʜ, ʟʘʱʠʪʘ ʣʝʩʘ, ʦʨʝʭʦʧʣʦʜʥʳʝ ʥʘʩʘʞʜʝʥʠʷ, 

ʭʠʤʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ, ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ, ʠʩʧʳʪʘʥʠʝ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ.  

 

Keywords: gypsy moth, forest protection, nut plantations, chemical preparations, biological 

preparations, testing, efficiency. 

 

ɺʚʝʜʝʥʠʝ  

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩʘʥʠʪʘʨʥʦʝ ʩʦʩʪʦʷʥʠʝ ʝʩʪʝʩʪʚʝʥʥʳʭ ʦʨʝʭʦʧʣʦʜʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ 

ʥʘʭʦʜʠʪʩʷ ʚ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ ʠʟ-ʟʘ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʬʘʢʪʦʨʘ, ʩʚʷʟʘʥʥʦʛʦ ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩ ʧʝʨʝʚʳʧʘʩʦʤ ʩʢʦʪʘ, ʫʧʣʦʪʥʝʥʠʝʤ ʧʦʯʚʳ ʠ ʵʨʦʟʠʦʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ. 

ʆʩʣʘʙʣʝʥʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʚ ʩʠʣʴʥʦʡ ʩʪʝʧʝʥʠ ʧʦʜʚʝʨʛʘʶʪʩʷ ʥʘʧʘʜʝʥʠʶ ʘʛʨʝʩʩʠʚʥʳʭ ʚʠʜʦʚ 

ʚʨʝʜʠʪʝʣʝʡ ʠ ʙʦʣʝʟʥʝʡ [1ï2]. 
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ʅʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʚ ʣʝʩʥʳʭ ʵʢʦʩʠʩʪʝʤʘʭ ʦʨʝʭʦʧʣʦʜʦʚʳʭ 

ʥʘʩʘʞʜʝʥʠʡ ʈʝʩʧʫʙʣʠʢʠ ʷʚʣʷʶʪʩʷ ʥʝʧʘʨʥʳʡ ʰʝʣʢʦʧʨʷʜ (Lymantria dispar L.), ʪʫʨʢʝʩʪʘʥʩʢʘʷ 

ʧʘʚʣʠʥʦʛʣʘʟʢʘ (Neoris stroliczkana schenki Stgr.), ʣʠʩʪʦʚʝʨʪʢʠ (Tortricidae ʠʣʠ Olethreutidae), 

ʧʣʦʜʦʚʘʷ ʤʦʣʴ (Hyponomeuta malinella L.)., ʛʦʨʥʳʡ ʢʦʣʴʯʘʪʳʡ ʰʝʣʢʦʧʨʷʜ (Malacosoma 

parallela Stgr.), ʪʫʨʢʝʩʪʘʥʩʢʘʷ ʟʣʘʪʦʛʣʘʟʢʘ (Chrysozona turkestanica Krober) [3].  

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚʩʧʳʰʢʠ ʤʘʩʩʦʚʦʛʦ ʨʘʟʤʥʦʞʝʥʠʷ ʣʠʩʪʦʛʨʳʟʫʱʠʭ ʥʘʩʝʢʦʤʳʭ ʚ 

ʋʟʙʝʢʠʩʪʘʥʝ ʥʘʥʦʩʷʪ ʦʱʫʪʠʤʳʡ ʚʨʝʜ ʦʨʝʭʦʧʣʦʜʥʳʤ ʥʘʩʘʞʜʝʥʠʷʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʲʝʜʘʥʠʷ 

ʣʠʩʪʴʝʚ ʛʫʩʝʥʠʮʘʤʠ ʵʪʠʭ ʚʨʝʜʠʪʝʣʝʡ ʛʠʙʥʝʪ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʫʨʦʞʘʷ ʦʨʝʭʘ ʛʨʝʮʢʦʛʦ, 

ʬʠʩʪʘʰʥʠʢʦʚ, ʧʣʦʜʦʚʳʭ ʠ ʜʨʫʛʠʭ ʧʦʨʦʜ. ʃʝʩʥʦʤʫ ʭʦʟʷʡʩʪʚʫ ʥʘʥʦʩʠʪʩʷ ʦʛʨʦʤʥʳʡ 

ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ [4ï7].  

 

ʆʙʲʝʢʪʳ ʠ ʤʝʪʦʜʳ 

ɺ ʩʚʷʟʠ ʩ ʚʳʩʦʢʦʡ ʚʨʝʜʦʥʦʩʥʦʩʪʴʶ ʥʝʧʘʨʥʦʛʦ ʰʝʣʢʦʧʨʷʜʘ ʚ ʦʨʝʭʦʧʣʦʜʦʚʦʡ ʟʦʥʝ 

ʙʘʩʩʝʡʥʘ ʨʝʢʠ ʏʠʨʯʠʢ ʚ 2016 ʛ. ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʧʦʣʝʚʳʝ ʠʩʧʳʪʘʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʭʠʤʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ. ʇʨʠ ʠʩʧʳʪʘʥʠʠ ʧʨʝʧʘʨʘʪʦʚ ʧʨʠʜʝʨʞʠʚʘʣʠʩʴ çʀʥʩʪʨʫʢʮʠʠ ʧʦ 

ʥʘʜʟʦʨʫ, ʫʯʝʪʫ ʠ ʧʨʦʛʥʦʟʫ ʚʩʧʳʰʝʢ ʤʘʩʩʦʚʦʛʦ ʨʘʟʤʥʦʞʝʥʠʷ ʛʣʘʚʥʝʡʰʠʭ ʣʠʩʪʦʛʨʳʟʫʱʠʭ 

ʥʘʩʝʢʦʤʳʭ ʚ ʦʨʝʭʦʧʣʦʜʦʚʦʡ ʟʦʥʝ ʋʟʙʝʢʠʩʪʘʥʘè ʠ çʈʫʢʦʚʦʜʩʪʚʫ ʧʦ ʟʘʱʠʪʝ ʧʫʩʪʳʥʥʳʭ, 

ʦʨʝʭʦʧʣʦʜʦʚʳʭ ʠ ʘʨʯʦʚʳʭ ʣʝʩʦʚ ʦʪ ʚʨʝʜʠʪʝʣʝʡ ʠ ʙʦʣʝʟʥʝʡ ʉʨʝʜʥʝʡ ɸʟʠʠè (1, 2).  

ʆʩʥʦʚʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʜʣʷ ʠʩʧʳʪʘʥʠʷ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʷʚʣʷʣʩʷ ʥʝʧʘʨʥʳʡ 

ʰʝʣʢʦʧʨʷʜ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʚ ʦʨʝʭʦʧʣʦʜʦʚʳʭ ʥʘʩʘʞʜʝʥʠʷʭ ʋʛʘʤïʏʘʪʢʘʣʴʩʢʦʛʦ 

ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ ɹʨʫʯʤʫʣʣʠʥʩʢʦʛʦ ʣʝʩʭʦʟʘ, ʣʝʩʥʠʯʝʩʪʚʦ ɸʢʪʘʰ [8, 9]. ʅʘ ʫʯʘʩʪʢʘʭ, 

ʚʳʙʨʘʥʥʳʭ ʧʦʜ ʦʙʨʘʙʦʪʢʫ, ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʧʦʚʨʝʞʜʝʥʠʷ ʙʦʷʨʳʰʥʠʢʦʚʦʡ ʣʠʩʪʦʚʝʨʪʢʦʡ, 

ʢʦʪʦʨʦʝ ʪʘʢʞʝ ʫʯʪʝʥʦ ʧʨʠ ʠʩʧʳʪʘʥʠʷʭ ʧʨʝʧʘʨʘʪʦʚ.  

ʋʯʘʩʪʦʢ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʚʠʜʝ ʩʤʝʰʘʥʥʳʭ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʙʦʷʨʳʰʥʠʢʘ 

ʇʦʥʪʠʡʩʢʦʛʦ, ʦʨʝʭʘ ʛʨʝʮʢʦʛʦ, ʬʠʩʪʘʰʢʠ ʥʘʩʪʦʷʱʝʡ, ʷʙʣʦʥʠ ʉʠʚʝʨʩʘ, ʘ ʪʘʢʞʝ ʠʥʪʨʦʜʫʮʝʥʪʦʚ 

ð ʜʫʙʘ ʯʝʨʝʰʯʘʪʦʛʦ, ʷʩʝʥʷ ʧʝʥʩʠʣʴʚʘʥʩʢʦʛʦ. 

ʅʘʣʠʯʠʝ ʚʨʝʜʠʪʝʣʷ ʥʘ ʨʘʟʥʳʭ ʬʘʟʘʭ ʨʘʟʚʠʪʠʷ ʠ ʩʣʝʜʦʚ ʝʛʦ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ 

ʦʧʨʝʜʝʣʷʣʠ ʚʠʟʫʘʣʴʥʦ ʦʩʤʦʪʨʦʤ ʢʨʦʥ ʜʝʨʝʚʴʝʚ ʠ ʦʪʜʝʣʴʥʳʭ ʚʝʪʚʝʡ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ 

ʦʙʲʝʜʘʥʠʷ ʣʠʩʪʚʳ ʦʮʝʥʠʚʘʣʠ ʧʦ ʰʢʘʣʝ [4]: 

ʉʣʘʙʦʝ ð ʧʨʠ ʧʦʪʝʨʝ ʣʠʩʪʚʳ ʜʦ 25%; 

ʉʨʝʜʥʝʝ ð ʧʨʠ ʧʦʪʝʨʝ ʣʠʩʪʚʳ ʜʦ 50%; 

ʉʠʣʴʥʦʝ ð ʧʨʠ ʧʦʪʝʨʝ ʣʠʩʪʚʳ ʜʦ 75%; 

ʉʧʣʦʰʥʦʝ ð ʧʨʠ ʧʦʪʝʨʝ ʣʠʩʪʚʳ ʩʚʳʰʝ 75%. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ʇʨʠ ʦʙʩʣʝʜʦʚʘʥʠʠ, ʚ ʥʘʯʘʣʝ ʤʘʷ 2016 ʛ., ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʧʦʨʦʜʥʦʛʦ ʩʦʩʪʘʚʘ ʧʨʦʮʝʥʪ ʧʦʚʨʝʞʜʝʥʠʡ ʢʨʦʥʳ ʜʝʨʝʚʴʝʚ ʩʦʩʪʘʚʠʣ ʚ ʩʨʝʜʥʝʤ ʜʣʷ ʥʝʧʘʨʥʦʛʦ 

ʰʝʣʢʦʧʨʷʜʘ ð 33,3Ñ4,18%, ʜʣʷ ʙʦʷʨʳʰʥʠʢʦʚʦʡ ʣʠʩʪʦʚʝʨʪʢʠ ð 45,5Ñ1,7%. ʅʘʣʠʯʠʝ 

ʚʨʝʜʠʪʝʣʝʡ ʥʘ ʨʘʟʥʳʭ ʬʘʟʘʭ ʨʘʟʚʠʪʠʷʭ ʠ ʩʣʝʜʦʚ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʦʧʨʝʜʝʣʷʣʠ ʚʠʟʫʘʣʴʥʦ 

ʦʩʤʦʪʨʦʤ ʢʨʦʥ ʜʝʨʝʚʴʝʚ, ʦʪʜʝʣʴʥʳʭ ʚʝʪʚʝʡ.  

ɺ ʧʦʣʝʚʳʭ ʦʧʳʪʘʭ ʙʳʣʠ ʠʩʧʳʪʘʥʳ ʙʘʢʪʝʨʠʘʣʴʥʳʝ ʧʨʝʧʘʨʘʪʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʥʪʦʤʦʧʘʪʦʛʝʥʥʦʡ ʙʘʢʪʝʨʠʠ Bacillus thuringiensis var. thuringiensis çʇʨʝʩʪʠʞè 

ʠ Bacillus thuringiensis var. kurstaki çʃʝʧʠʜʦʮʠʜè.  

ɺ ʢʘʯʝʩʪʚʝ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʙʳʣʠ ʧʨʠʤʝʥʝʥʳ ʧʨʝʧʘʨʘʪʳ çʇʨʝʩʪʠʞè ʩ ʥʦʨʤʦʡ ʨʘʩʭʦʜʘ 4,0 

ʣ/ʛʘ ʠ ʃʝʧʠʜʦʮʠʜ 100 ʩ. ʧ. ʩ ʥʦʨʤʦʡ ʨʘʩʭʦʜʘ 1,2 ʢʛ/ʛʘ.  
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ɺ ʢʘʯʝʩʪʚʝ ʵʪʘʣʦʥʘ ð ʠʥʩʝʢʪʠʮʠʜʥʳʡ ʧʨʝʧʘʨʘʪ ɹʘʛʠʨʘ, 20% ʵʤ. ʢ. ʩ ʥʦʨʤʦʡ ʨʘʩʭʦʜʘ 0,3 

ʣ/ʛʘ, ʢʦʥʪʨʦʣʝʤ ʩʣʫʞʠʣ ʫʯʘʩʪʦʢ ʙʝʟ ʦʙʨʘʙʦʪʢʠ, ʥʘ ʢʦʪʦʨʦʤ ʫʯʠʪʳʚʘʣʘʩʴ ʝʩʪʝʩʪʚʝʥʥʘʷ ʛʠʙʝʣʴ 

ʚʨʝʜʠʪʝʣʝʡ ʦʪ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ. ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʦʙʨʘʙʦʪʢʠ ʩʦʩʪʘʚʠʣʘ 0,5 ʛʘ. 

ʆʙʨʘʙʦʪʢʫ ʙʠʦʧʨʝʧʘʨʘʪʘʤʠ ʠ ʵʪʘʣʦʥʦʤ ʧʨʦʚʝʣʠ 5 ʤʘʷ 2016 ʛʦʜʘ, ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 

ʚʦʟʜʫʭʘ +23 Áʉ.  

ʆʮʝʥʢʫ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʧʘʨʘʪʘ ʧʨʦʚʦʜʠʣʠ ʥʘ 15 ʜʝʥʴ ʧʦʩʣʝ 

ʦʙʨʘʙʦʪʢʠ ʩʦʛʣʘʩʥʦ ʬʦʨʤʫʣʝ (ʩʤ. ʤʝʪʦʜʠʢʫ). 

ʈʝʟʫʣʴʪʘʪʳ ʧʦʣʝʚʳʭ ʠʩʧʳʪʘʥʠʡ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ çʇʨʝʩʪʠʞè ʠ ʃʝʧʠʜʦʮʠʜ 

ʧʨʦʪʠʚ ʛʫʩʝʥʠʮ ʥʝʧʘʨʥʦʛʦ ʰʝʣʢʦʧʨʷʜʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʊʘʙʣʠʮʝ 1.  

ʂ ʤʦʤʝʥʪʫ ʦʙʨʘʙʦʪʢʠ ʚ ʥʘʩʘʞʜʝʥʠʷʭ ʚʩʪʨʝʯʘʣʠʩʴ ʛʫʩʝʥʠʮʳ ʥʝʧʘʨʥʦʛʦ ʰʝʣʢʦʧʨʷʜʘ ɯɯï

ɯɯɯ ʚʦʟʨʘʩʪʦʚ, ʝʜʠʥʠʯʥʦ ʛʫʩʝʥʠʮʳ ɯ ʚʦʟʨʘʩʪʘ, ʘ ʪʘʢʞʝ ʛʫʩʝʥʠʮʳ ʙʦʷʨʳʰʥʠʢʦʚʦʡ ʣʠʩʪʦʚʝʨʪʢʠ 

ɯɯïɯɯɯ ʚʦʟʨʘʩʪʦʚ. 

ʅʘ ʤʦʜʝʣʴʥʳʭ ʜʝʨʝʚʴʷʭ ʧʝʨʝʜ ʦʙʨʘʙʦʪʢʦʡ ʙʳʣ ʧʨʦʚʝʜʝʥ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʧʦʜʩʯʝʪ 

ʚʨʝʜʠʪʝʣʝʡ ʥʘ ʦʜʥʫ ʤʦʜʝʣʴʥʫʶ ʚʝʪʚʴ. ʆʢʦʥʯʘʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʧʦ 

ʦʩʪʘʚʰʠʤʩʷ ʛʫʩʝʥʠʮʘʤ ʥʘ 15-ʪʳʡ ʜʝʥʴ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ. 

 

ʊʘʙʣʠʮʘ 1. 

ʕʌʌɽʂʊʀɺʅʆʉʊʔ ʇʈʀʄɽʅɽʅʀʗ  

ɹɸʂʊɽʈʀɸʃʔʅʆɻʆ ʇʈɽʇɸʈɸʊɸ çʇʈɽʉʊʀɾè ʇʈʆʊʀɺ ʅɽʇɸʈʅʆɻʆ ʐɽʃʂʆʇʈʗɼɸ 

 

ʅʦʤʝʨ 

ʦʙʨʘʙʦʪʘʥʥʦʛʦ 

ʫʯʘʩʪʢʘ, ʥʘʟʚʘʥʠʝ 

ʧʨʝʧʘʨʘʪʘ ʠ ʥʦʨʤʘ 

ʨʘʩʭʦʜʘ 

ʉʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʨʝʜʠʪʝʣʷ ʥʘ ʦʜʥʦ ʫʯʝʪʥʦʝ 

ʜʝʨʝʚʦ 

ɹʠʦʣʦʛʠʯʝʩʢʘʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩ 

ʧʦʧʨʘʚʢʦʡ ʥʘ ʢʦʥʪʨʦʣʴ 

ʅʝʧʘʨʥʳʡ ʰʝʣʢʦʧʨʷʜ 
ɹʦʷʨʳʰʥʠʢʦʚʘʷ 

ʣʠʩʪʦʚʝʨʪʢʘ 
ʧʨʦʪʠʚ 

ʥʝʧʘʨʥʦʛʦ 

ʰʝʣʢʦʧʨʷʜʘ 

ʧʨʦʪʠʚ 

ʙʦʷʨʳʰ-

ʥʠʢʦʚʦʡ 

ʣʠʩʪʦʚʝʨʪʢʠ 
ʜʦ 

ʦʙʨʘʙʦʪʢʠ 

ʧʦʩʣʝ 

ʦʙʨʘʙʦʪʢʠ 

ʜʦ 

ʦʙʨʘʙʦʪʢʠ 

ʧʦʩʣʝ 

ʦʙʨʘʙʦʪʢʠ 

ʇʨʝʩʪʠʞ, ʥʦʨʤʘ 

ʨʘʩʭʦʜʘ 4,0 ʣ/ʛʘ: 

ɸʣʳʯʘ 

ʗʙʣʦʥʷ ʉʠʚʝʨʩʘ 

ʌʠʩʪʘʰʢʘ 

ʥʘʩʪʦʷʱʘʷ 

68,6Ñ1,2 3,7Ñ1,0 296,0Ñ3,3 14,3Ñ6,0 93,4 92,3 

ʃʝʧʠʜʦʮʠʜ-100 ʩʧ, 

ʥʦʨʤʘ ʨʘʩʭʦʜʘ 1,2 

ʣ/ʛʘ: 

ʂʣʝʥ ʉʝʤʝʥʦʚʘ 

ʗʙʣʦʥʷ ʉʠʚʝʨʩʘ 

ɼʫʙ ʯʝʨʝʰʯʘʪʳʡ 

ʆʨʝʭ ʛʨʝʮʢʠʡ, 

ʥʦʨʤʘ ʨʘʩʭʦʜʘ 4,0 

ʣ/ʛʘ 

78,1Ñ1,8 6,0Ñ3,0 304,0Ñ1,8 20,5Ñ6,0 86,9 89,0 

ʕʪʘʣʦʥ ɹʘʛʠʨʘ 20% 

ʢ. ʵ. 

ʗʙʣʦʥʷ ʉʠʚʝʨʩʘ 

ʌʠʩʪʘʰʢʘ 

ʥʘʩʪʦʷʱʘʷ 

ɸʣʳʯʘ 

54,5Ñ8,3 ð 266,0Ñ3,0 ð 100% 100% 

ʂʦʥʪʨʦʣʴ  

(ʙʝʟ ʦʙʨʘʙʦʪʢʠ) 
60,5Ñ1,1 46,7Ñ1,2 260,0Ñ3,0 182,0Ñ2,4   

 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʚ ʊʘʙʣʠʮʝ 1 ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʚʩʝ 

ʠʩʧʳʪʘʥʥʳʝ ʧʨʝʧʘʨʘʪʳ ʧʦʢʘʟʘʣʠ ʚʳʩʦʢʫʶ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ.  
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ʅʘ 15 ʜʝʥʴ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʧʘʨʘʪʘ çʇʨʝʩʪʠʞè ʩ 

ʧʦʧʨʘʚʢʦʡ ʥʘ ʢʦʥʪʨʦʣʴ ʩʦʩʪʘʚʠʣʘ 93,4%. ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʥʘʩʘʞʜʝʥʠʡ ʧʨʝʧʘʨʘʪʦʤ 

çʃʝʧʠʜʦʮʠʜè ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʪʠʚ ʥʝʧʘʨʥʦʛʦ ʰʝʣʢʦʧʨʷʜʘ ʩʦʩʪʘʚʠʣʘ 86,9%. 

ʅʘ ʫʯʘʩʪʢʝ ʦʙʨʘʙʦʪʘʥʥʳʤ ʠʥʩʝʢʪʠʮʠʜʥʳʤ ʧʨʝʧʘʨʘʪʦʤ çɹʘʛʠʨʘè ɻʬʬʝʢʪʠʚʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 

100%. ʇʨʠʯʝʤ ʛʠʙʝʣʴ ʛʫʩʝʥʠʮ ʥʘʙʣʶʜʘʣʘʩʴ ʫʞʝ ʥʘ ʪʨʝʪʠʡ ʜʝʥʴ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ.  

ɼʣʷ ʠʩʧʳʪʘʥʠʷ ʭʠʤʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʙʳʣʠ ʚʳʙʨʘʥʳ ʘʥʘʣʦʛʠʯʥʳʝ ʫʯʘʩʪʢʠ, ʯʪʦ ʠ ʜʣʷ 

ʠʩʧʳʪʘʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʭʠʤʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʧʨʦʪʠʚ ʛʫʩʝʥʠʮ 

ʥʝʧʘʨʥʦʛʦ ʰʝʣʢʦʧʨʷʜʘ ʠʩʧʳʪʳʚʘʣʠʩʴ ɼʠʮʠʩ, 2,5% ʢ. ɻ ʤ. ʩ ʥʦʨʤʦʡ 0,7 ʣ/ʛʘ, ɼʝʧʠʪʦʣ 10% ʢ. 

ʵʤ. ʩ ʥʦʨʤʦʡ ʨʘʩʭʦʜʘ 1,5 ʣ/ʛʘ, ʀʤʠʜʦ, 35% ʢ. ɻ ʤ. ʩ ʥʦʨʤʦʡ ʨʘʩʭʦʜʘ 0,2 ʣ/ʛʘ ʠ ʧʨʝʧʘʨʘʪ 

ʅʫʨʝʣʣïɼ, 55% ʩ ʥʦʨʤʦʡ ʨʘʩʭʦʜʘ 1 ʣ/ʛʘ. ɺ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʷ ʙʳʣ ʚʟʷʪ ʫʯʘʩʪʦʢ ʙʝʟ ʦʙʨʘʙʦʪʢʠ, 

ʩ ʫʯʝʪʦʤ ʝʩʪʝʩʪʚʝʥʥʦʡ ʛʠʙʝʣʠ ʚʨʝʜʠʪʝʣʝʡ. ʈʝʟʫʣʴʪʘʪʳ ʧʦʣʝʚʳʭ ʠʩʧʳʪʘʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʊʘʙʣʠʮʝ 2.  

 

ʊʘʙʣʠʮʘ 2. 

ʕʌʌɽʂʊʀɺʅʆʉʊʔ ʇʈʀʄɽʅɽʅʀʗ ʍʀʄʀʏɽʉʂʀʍ ʇʈɽʇɸʈɸʊʆɺ  

ɺ ʆʏɸɻɸʍ ʅɽʇɸʈʅʆɻʆ ʐɽʃʂʆʇʈʗɼɸ 

 

ʅʦʤʝʨ 

ʦʙʨʘʙʦʪʘʥʥʦʛʦ 

ʫʯʘʩʪʢʘ ʥʘʟʚʘʥʠʝ 

ʧʨʝʧʘʨʘʪʘ ʠ 

ʥʦʨʤʘ ʨʘʩʭʦʜʘ 

ʉʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʨʝʜʠʪʝʣʷ ʥʘ ʦʜʥʦ ʫʯʝʪʥʦʝ 

ʜʝʨʝʚʦ, ʰʪ. 

ɹʠʦʣʦʛʠʯʝʩʢʘʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩ 

ʧʦʧʨʘʚʢʦʡ ʥʘ ʢʦʥʪʨʦʣʴ, % 

ʅʝʧʘʨʥʳʡ ʰʝʣʢʦʧʨʷʜ 
ɹʦʷʨʳʰʥʠʢʦʚʘʷ 

ʣʠʩʪʦʚʝʨʪʢʘ ʇʨʦʪʠʚ 

ʥʝʧʘʨʥʦʛʦ 

ʰʝʣʢʦʧʨʷʜʘ 

ʇʨʦʪʠʚ 

ʙʦʷʨʳʰʥʠ-

ʢʦʚʦʡ 

ʣʠʩʪʦʚʝʨʪʢʠ 

 

ʜʦ 

ʦʙʨʘʙʦʪʢʠ 

ʧʦʩʣʝ 

ʦʙʨʘʙʦʪʢʠ 

ʜʦ 

ʦʙʨʘʙʦʪʢʠ 

ʧʦʩʣʝ 

ʦʙʨʘʙʦʪʢʠ 

ɼʠʮʠʩ 2,5% 

0,7 ʣ/ʛʘ 
78,3Ñ2,10 2,6Ñ0,51 76,6Ñ3,36 2,3Ñ0,88 96,2 96,4 

ɼʘʥʠʪʦʣ 10% 

1,5 ʣ/ʛʘ 
79,9Ñ2,52 2,0Ñ0,58 70,0Ñ2,81 2,7Ñ1,20 97,1 95,4 

ʀʤʠʜʦ 35% 

0,2 ʣ/ʛʘ 
81,5Ñ2,19 1,5Ñ0,50 68Ñ2,77 2,0Ñ0,58 98,0 96,5 

ʅʫʨʝʣʣïɼ 55% 

1ʣ/ʛʘ 
83,7Ñ2,26 1,3Ñ0,33 71,5Ñ3,12 1,7Ñ0,33 98,2 97,2 

ʂʦʥʪʨʦʣʴ 

(ʙʝʟ ʦʙʨʘʙʦʪʢʠ) 

86,2Ñ1,70 75,3Ñ3,32 77,9Ñ4,55 65Ñ8,23 0 0 

 

ʀʟ ʊʘʙʣʠʮʳ 2 ʚʠʜʥʦ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʧʘʨʘʪʦʚ ʩ ʧʦʧʨʘʚʢʦʡ ʥʘ ʢʦʥʪʨʦʣʴ ʦʢʘʟʘʣʘʩʴ 

ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ ʠ ʢʦʣʝʙʘʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 96,2% ʜʣʷ ɼʝʮʠʩʘ ʠ ʜʦ 98,2% ʧʨʠ ʠʩʧʳʪʘʥʠʠ 

ʅʫʨʝʣʣʘïɼ 55% ʢ. ɻʤ. ʧʨʦʪʠʚ ʥʝʧʘʨʥʦʛʦ ʰʝʣʢʦʧʨʷʜʘ. 

 

ɺʳʚʦʜʳ 

ʅʘ ʦʩʥʦʚʝ ʧʦʣʝʚʳʭ ʠʩʧʳʪʘʥʠʡ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ 

ʧʨʦʪʠʚ ʥʝʧʘʨʥʦʛʦ ʰʝʣʢʦʧʨʷʜʘ ʧʨʝʧʘʨʘʪ çʇʨʝʩʪʠʞè ʩ ʥʦʨʤʦʡ ʨʘʩʭʦʜʘ 4 ʣ/ʛʘ. 

ʋʯʠʪʳʚʘʷ ʚʳʩʦʢʠʡ ʧʨʦʮʝʥʪ ʩʤʝʨʪʥʦʩʪʠ ʚʨʝʜʠʪʝʣʷ ʚ ʦʧʳʪʘʭ, ʚ ʚʘʨʠʘʥʪʘʭ ʧʦʣʝʚʦʛʦ 

ʠʩʧʳʪʘʥʠʷ ʭʠʤʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ, ʪʘʢʠʭ ʢʘʢ ɼʝʮʠʩ ð 2,5% ʠ ʅʫʨʝʣʣʘïɼ ð 55%, ʠʭ ʤʦʞʥʦ 

ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʜʣʷ ʙʦʨʴʙʳ ʩ ʥʝʧʘʨʥʳʤ ʰʝʣʢʦʧʨʷʜʦʤ ʣʦʢʘʣʴʥʦ ʥʘ ʦʛʨʘʥʠʯʝʥʥʳʭ ʧʣʦʱʘʜʷʭ ʩ 

ʚʳʩʦʢʦʡ ʯʠʩʣʝʥʥʦʩʪʴʶ ʧʦʧʫʣʷʮʠʡ ʚʨʝʜʠʪʝʣʝʡ. 
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ʀʩʪʦʯʥʠʢʠ: 

(1). ʀʥʩʪʨʫʢʮʠʷ ʧʦ ʥʘʜʟʦʨʫ, ʫʯʝʪʫ ʠ ʧʨʦʛʥʦʟʫ ʚʩʧʳʰʝʢ ʤʘʩʩʦʚʦʛʦ ʨʘʟʤʥʦʞʝʥʠʷ 
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INFLUENCE OF INORGAN IC FERTILIZERS ON CO TTON CROP YIELD 

IN SALINE  SOILS 

 

ÉIsaev S., Dr. habil., Tashkent Institute 

 Irrigation and Agricultural Mechanization Engineers, Tashkent, Uzbekistan 

ÉRajabov T., Karshi Institute of Engineering and Economics, Tashkent, Uzbekistan 

ÉDolidudko A., Tashkent Institute of Engineers irrigation and agricultural mechanization, 

Tashkent, Uzbekistan 

 

ɸʥʥʦʪʘʮʠʷ. ʋʨʦʞʘʡʥʦʩʪʴ ʢʘʞʜʦʛʦ ʩʦʨʪʘ ʭʣʦʧʯʘʪʥʠʢʘ ʟʘʚʠʩʠʪ ʦʪ ʝʛʦ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ ʠ ʦʪ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʚʦʜʥʳʡ ʨʝʞʠʤ ʠ ʢʦʣʠʯʝʩʪʚʦ ʤʠʥʝʨʘʣʴʥʦʛʦ 

ʧʠʪʘʥʠʷ. ɺ 2016 ʛ. ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʦʧʳʪʳ ʩ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʩʦʨʪʦʤ ʭʣʦʧʯʘʪʥʠʢʘ ɹʫʭʘʨʘ-102, 

ʨʘʡʦʥʠʨʦʚʘʥʥʳʤ ʥʘ ʪʘʢʳʨʥʳʭ ʧʦʯʚʘʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʦʧʳʪʥʦʡ ʩʪʘʥʮʠʠ 

çʂʘʰʢʘʜʘʨʴʷè ʅʘʫʯʥʦïʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʩʝʣʝʢʮʠʠ, ʩʝʤʝʥʦʚʦʜʩʪʚʘ ʠ 

ʘʛʨʦʪʝʭʥʦʣʦʛʠʠ ʚʳʨʘʱʠʚʘʥʠʷ ʭʣʦʧʢʘ ʚ ʂʘʰʢʘʜʘʨʴʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʋʟʙʝʢʠʩʪʘʥʘ. ʆʧʨʝʜʝʣʝʥʳ 

3 ʚʘʨʠʘʥʪʘ ʫʯʘʩʪʢʦʚ ʩ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʴʶ ʟʘʩʦʣʝʥʠʷ: ʥʝʟʘʩʦʣʝʥʥʳʝ, ʩʣʘʙʦï ʠ 

ʩʨʝʜʥʝʟʘʩʦʣʝʥʥʳʝ. ɼʣʷ ʘʢʪʠʚʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʨʘʟʚʠʪʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʨʘʟʣʠʯʥʳʝ ʢʦʤʙʠʥʘʮʠʠ 

ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʠ ʩʨʦʢʦʚ ʠʭ ʚʥʝʩʝʥʠʷ. ʉʘʤʳʤ ʥʘʠʣʫʯʰʠʤ ʚʘʨʠʘʥʪʦʤ ʠʟ ʚʩʝʭ 

ʠʟʫʯʘʝʤʳʭ ʧʨʠʟʥʘʥ ʚʘʨʠʘʥʪ ʩ ʚʥʝʩʝʥʠʝʤ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʩ ʥʦʨʤʦʡ N-160, P-100 ʠ K-

70 ʢʛ/ʛʘ. ʇʦʣʫʯʝʥʘ ʚʳʩʰʘʷ ɻʢʦʥʦʤʠʯʝʩʢʘʷ ɻʬʬʝʢʪʠʚʥʦʩʪʴ. 

 

Abstract. The crop yield of each cotton variety depends on its biological properties and on 

external factors, such as water regime and the amount of mineral nutrition. In 2016, experiments 

were conducted with a promising cotton variety Bukhara-102 zoned on takyr soils located in the 

territory of the Kashkadarya experimental station in the Kashkadarya region of the Research 

Institute of breeding, seed and agricultural technology of cotton growing. Three variants of sites 

with different degrees of salinization were determined: non-saline, low and medium saline. To 

activate the development process, various combinations of mineral nutrition and the time of their 

introduction were used. The best option among all studied was found to be mineral fertilizers with 

the standard N-160, P-100 and K-70 kg/ha. Received the highest economic efficiency. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʣʠʦʨʘʪʠʚʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʩʣʘʙʦʟʘʩʦʣʝʥʥʳʝ ʧʦʯʚʳ, ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʝ 

ʚʦʜʳ, ʦʙʲʝʤʥʘʷ ʤʘʩʩʘ ʧʦʯʚʳ, ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ, ʥʝʦʨʛʘʥʠʯʝʩʢʠʝ ʫʜʦʙʨʝʥʠʷ, ʘʟʦʪ, ʬʦʩʬʦʨ, 

ʢʘʣʠʡ, ʨʦʩʪ ʭʣʦʧʯʘʪʥʠʢʘ, ʨʘʟʚʠʪʠʝ ʭʣʦʧʯʘʪʥʠʢʘ, ʫʨʦʞʘʡʥʦʩʪʴ ʭʣʦʧʯʘʪʥʠʢʘ. 
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ɹʦʣʝʝ ʧʦʣʦʚʠʥʳ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʚ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ 

ʟʘʩʦʣʝʥʳ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʩʦʣʠ ʚʜʚʦʡʥʝ ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʶʪ ʥʘ ʨʘʩʪʝʥʠʷ. ɺʦ-ʧʝʨʚʳʭ ð ɻ ʪʦ 

ʧʝʨʝʠʟʙʳʪʦʯʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʚʣʘʛʠ ʚ ʩʦʩʪʘʚʝ ʢʣʝʪʦʢ ʨʘʩʪʝʥʠʡ, ʠ, ʚʦ-ʚʪʦʨʳʭ, ð ɻ ʪʦ 

ʧʝʨʝʠʟʙʳʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʨʝʜʥʳʭ ʩʦʣʝʡ [1ï2].  

ʇʦʜ çʧʝʨʝʠʟʙʳʪʢʦʤè ʧʦʥʠʤʘʝʪʩʷ ʪʦ, ʯʪʦ ʟʘ ʚʨʝʤʷ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʷ ð 

ʧʨʦʠʩʭʦʜʠʪ ʥʝʙʦʣʴʰʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʩʦʣʝʡ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʩʦʩʪʘʚʝ ʧʦʯʚʳ. ʅʦ ʵʪʦ ʢʦʣʠʯʝʩʪʚʦ 

ð ʤʠʥʠʤʘʣʴʥʦ [3].  

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ ʨʘʙʦʪʳ 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʠʭ ʫʨʦʞʘʝʚ ʭʣʦʧʯʘʪʥʠʢʘ ʥʘ ʟʘʩʦʣʝʥʥʳʭ ʟʝʤʣʷʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʅʘʫʯʥʦïʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʩʝʣʝʢʮʠʠ, ʩʝʤʝʥʦʚʦʜʩʪʚʘ ʠ ʘʛʨʦʪʝʭʥʦʣʦʛʠʠ 

ʚʳʨʘʱʠʚʘʥʠʷ ʭʣʦʧʢʘ (ʅʀʀʉʉɸɺʍ) ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʦʧʳʪʳ ʩ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʩʦʨʪʦʤ 

ʭʣʦʧʯʘʪʥʠʢʘ çɹʫʭʘʨʘ-102è ʨʘʡʦʥʠʨʦʚʘʥʥʳʤ ʥʘ ʪʘʢʳʨʥʳʭ ʧʦʯʚʘʭ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʅʀʀʉʉɸɺʍ ʦʧʳʪʥʦʡ ʩʪʘʥʮʠʠ çʂʘʰʢʘʜʘʨʴʷè ʂʘʰʢʘʜʘʨʴʠʥʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʆʧʨʝʜʝʣʝʥʳ 3 ʚʘʨʠʘʥʪʘ ʫʯʘʩʪʢʦʚ ʩ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʴʶ ʟʘʩʦʣʝʥʠʷ: ʥʝʟʘʩʦʣʝʥʥʳʝ, ʩʣʘʙʦï ʠ 

ʩʨʝʜʥʝʟʘʩʦʣʝʥʥʳʝ. ɺ ʥʘʯʘʣʝ ʨʘʙʦʪʳ ʧʨʦʚʝʜʝʥʦ ʜʝʪʘʣʴʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʧʦʯʚ ʫʯʘʩʪʢʦʚ (1, 2).  

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʅʘ ʥʝʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚʘʭ: ʚ ʩʣʦʝ 0ï30 ʩʤ ð ʦʙʲʝʤʥʘʷ ʤʘʩʩʘ ʧʦʯʚʳ ʚ ʥʘʯʘʣʝ 

ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʩʦʩʪʘʚʠʣʘ 1,25 ʛ/ʩʤ
3
, ʚ ʩʣʦʝ 0ï50 ʩʤ ð 1,30 ʛ/ʩʤ

3
, 1ï100 ʩʤ ð 1,37 

ʛ/ʩʤ
3
, ʘ ʚ ʢʦʥʮʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ (ʩʝʥʪʷʙʨʴ) ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʠʟʤʝʥʠʣʩʷ ʥʘ 1,26; 1,30 ʠ 

1,40 ʛ/ʩʤ
3 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺʩʝ ʧʦʢʘʟʘʪʝʣʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʫʩʣʦʚʠʷʤ, ʢʦʪʦʨʳʝ ʦʪʥʝʩʝʥʳ ʢ 

ʥʦʨʤʝ. ʊ. ʦ., ʜʣʷ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʷ ʙʳʣʠ ʩʦʟʜʘʥʳ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ.  

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʢ ʢʦʥʮʫ ʚʝʛʝʪʘʮʠʠ ʧʦʢʘʟʘʪʝʣʠ ʦʙʲʝʤʥʦʡ ʤʘʩʩʳ ʥʝʤʥʦʛʦ 

ʫʚʝʣʠʯʠʣʠʩʴ ʦʥʠ ʦʩʪʘʣʠʩʴ ʥʘ ʦʧʪʠʤʘʣʴʥʦʤ ʫʨʦʚʥʝ ʠ ʪʦʣʴʢʦ ʚ ʤʝʪʨʦʚʦʤ ʩʣʦʝ ʙʳʣʦ ʟʘʤʝʯʝʥʦ 

ʥʝʙʦʣʴʰʦʝ ʫʚʝʣʠʯʝʥʠʝ ʩʨʝʜʥʝʛʦ ʧʦʢʘʟʘʪʝʣʷ.  

ɺ ʩʣʘʙʦʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚʘʭ ʙʳʣʠ ʧʦʣʫʯʝʥʥʳ ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʳʝ ʟʥʘʯʝʥʠʷ, ʢʘʢ ʠ ʚ 

ʥʝʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚʘʭ, ʘ ʚ ʩʨʝʜʥʝʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚʘʭ ʦʙʲʝʤʥʘʷ ʤʘʩʩʘ ʦʢʘʟʘʣʘʩʴ ʥʘʤʥʦʛʦ 

ʧʣʦʪʥʝʝ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʧʝʨʝʭʦʜʦʤ ʩʦʣʝʡ ʚ ʧʦʯʚʝ ʠʟ ʧʩʝʚʜʦï ʤʘʢʨʦïʤʠʢʨʦʩʪʨʫʢʪʫʨ ð ʚ 

ʩʦʩʪʦʷʥʠʝ ʜʠʩʧʝʨʛʘʮʠʠ, ʘ ʪʘʢʞʝ ʠʟ-ʟʘ ʧʦʣʠʚʦʚ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʘʛʨʝʛʘʪʦʚ ʥʘ 

ʧʦʣʝ. 

 

ɸʛʨʦʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ 

ʅʘ ʥʝʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚʘʭ ʚ ʩʣʦʝ 0ï30 ʩʤ (ʧʘʭʦʪʥʳʡ) ʢʦʣʠʯʝʩʪʚʦ ʛʫʤʫʩʘ ʩʦʩʪʘʚʠʣʦ 

1,110%, ʚ ʩʣʦʝ 0ï50 ð 0,998%, ʘ ʫʞʝ ʢ ʦʩʝʥʠ ʚ ʧʦʣʫʤʝʪʨʦʚʦʤ ʩʣʦʝ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʩʥʠʟʠʣʩʷ 

ʥʘ 0,014%.  

ʅʘ ʩʣʘʙʦʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚʘʭ ʚʳʰʝʫʢʘʟʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʠʣ 1,361% ʠ 0,960% 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʘ ʢ ʢʦʥʮʫ ʚʝʛʝʪʘʮʠʠ ʚ ʧʦʣʫʤʝʪʨʦʚʦʤ ʩʣʦʝ ʦʥ ʫʤʝʥʰʠʣʩʷ ʥʘ 0,039%.  

ʅʘ ʩʨʝʜʥʝʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚʘʭ ʢʦʣʠʯʝʩʪʚʦ ʛʫʤʫʩʘ ʩʦʩʪʘʚʠʣʦ 1,293% ʠ 0,848%, ʘ ʢ ʢʦʥʮʫ 

ʫʤʝʥʴʰʠʣʦʩʴ ʥʘ 0,016%. ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʙʝʜʥʦʩʪʴ ʘʢʪʠʚʥʦʛʦ ʘʟʦʪʘ, ʬʦʩʬʦʨʘ ʠ 

ʧʝʨʝʤʝʥʯʠʚʦʛʦ ʢʘʣʠʷ ʚ ʧʦʯʚʝ. 

ʋʨʦʚʝʥʴ ʟʘʣʝʛʘʥʠʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ʩʦʩʪʘʚʠʣ ð 1,0ï1,5 

ʤ ʩ ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ 1ï2 ʛ/ʣ.  
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ʋʯʠʪʳʚʘʷ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʦʝ, ʤʦʜʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʛʦ ʠ 

ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʫʨʦʞʘʷ ʭʣʦʧʯʘʪʥʠʢʘ ʥʘ ʜʘʥʥʳʭ ʧʦʯʚʘʭ ʥʝʦʙʭʦʜʠʤʦ ʙʦʣʴʰʝ ʚʥʦʩʠʪʴ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ [4].  

ɺ ʩʚʷʟʠ ʩ ʥʠʟʢʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʠʭ ʩʥʠʞʝʥʠʠ ʥʝʪ.  

ɼʘʥʥʳʝ ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ ʭʣʦʧʯʘʪʥʠʢ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʦ ʚʨʝʤʷ ʩʚʦʝʛʦ ʨʦʩʪʘ ʠ 

ʨʘʟʚʠʪʠʷ, ʠ ʚ ʠʪʦʛʝ ʫʤʝʥʴʰʠʪʩʷ ʯʠʩʣʦ ʧʦʣʠʚʦʚ [5ï7]. 

 

ʈʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʭʣʦʧʯʘʪʥʠʢʘ:  

1 ʠʶʥʷ ð ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʚʥʝʩʝʥʥʳʭ ʫʜʦʙʨʝʥʠʡ ʙʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ 

ʭʣʦʧʯʘʪʥʠʢʘ ʤʝʞʜʫ ʚʘʨʠʘʥʪʘʤʠ ʟʥʘʯʠʪʝʣʴʥʦ ʥʝ ʨʘʟʣʠʯʘʣʦʩʴ;  

1 ʠʶʣʷ ð ʧʦʩʣʝ ʚʥʝʩʝʥʠʷ ʥʘ 1 ʛʘ ʫʜʦʙʨʝʥʠʡ ʥʦʨʤʦʡ N-160, P-100, K-70 ʢʛ/ʛʘ, ʨʦʩʪ 

ʭʣʦʧʯʘʪʥʠʢʘ ʩʦʩʪʘʚʠʣ 40,5 ʩʤ; ʢʦʣʠʯʝʩʪʚʦ ʚʝʪʦʢ ð 5,4; ʮʚʝʪʢʦʚ ð 6,1 ʰʪ, ʘ ʧʨʠ ʚʥʝʩʝʥʠʠ 

ʥʦʨʤ N-190, ʈ-130, ʂ-90 ʢʛ/ʛʘ ð ɻ ʪʠ ʧʦʢʘʟʘʪʝʣʠ ʩʦʩʪʘʚʠʣʠ 41,3; 5,6; 6,4 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚ 

ʪʨʝʪʴʝʤ ʚʘʨʠʘʥʪʝ ʧʨʠ ʚʥʝʩʝʥʠʠ ʫʜʦʙʨʝʥʠʡ ʥʦʨʤʦʡ ʘʟʦʪʘ N-220, ʈ-160, ʂ-110 ʢʛ/ʛʘ ʧʦʢʘʟʘʪʝʣʠ 

ʩʦʩʪʘʚʠʣʠ 42,0; 5,6; 6,5 ʰʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʘ ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʧʨʠ ʚʥʝʩʝʥʠʠ 

ʥʝʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʫʜʦʙʨʝʥʠʡ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʙʳʣʠ ʥʠʞʝ ʥʘ 1,5; 0,2; 0,4 ʰʪ ʦʪʥʦʩʠʪʝʣʴʥʦ 

1 ʚʘʨʠʘʥʪʘ. ʊʘʢʞʝ ʚʳʰʝʫʢʘʟʘʥʥʳʝ ʜʘʥʥʳʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʦ ʩʣʘʙʦï ʠ ʩʨʝʜʥʝʟʘʩʦʣʝʥʥʳʭ 

ʧʦʯʚ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ. 

ʂ 1 ʘʚʛʫʩʪʫ ʚ ʧʝʨʚʦʤ ʚʘʨʠʘʥʪʝ ʥʘ ʥʝʟʘʩʦʣʝʥʥʦʤ ʫʯʘʩʪʢʝ ʚʳʩʦʪʘ ʢʫʩʪʘ ʭʣʦʧʯʘʪʥʠʢʘ 

ʩʦʩʪʘʚʠʣʘ 107,4 ʩʤ, ʫʨʦʞʘʡʥʳʭ ʚʝʪʦʢ ð 13,8 ʰʪ., ʮʚʝʪʢʦʚ ð 2,2 ʰʪ., ʟʘʚʷʟʦʢ 3,7 ʰʪ. ʠ 

ʢʦʨʦʙʦʯʝʢ 3,4 ʰʪ., ʚʦ ʚʪʦʨʦʤ ʚʘʨʠʘʥʪʝ ð 111,6; 14,2; 2,3; 4,1 ʠ 3,6 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚ ʪʨʝʪʴʝʤ 

ʚʘʨʠʘʥʪʝ ð 112,2; 14,4; 2,3; 4,2 ʚʘ 3,7 ʰʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠʣʠ ʥʘ 112,2; 14,4; 2,3; 4,2 ʠ 3,7 ʰʪ 

ʙʦʣʴʰʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʝʨʚʦʛʦ ʚʘʨʠʘʥʪʘ. ʊʘʢʠʝʞʝ ʜʘʥʥʳʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʦ ʩʣʘʙʦï ʠ 

ʩʨʝʜʥʝʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ. 

ʅʘ 1 ʩʝʥʪʷʙʨʷ ʚ 1-ʚʘʨʠʘʥʪʝ ʥʘ ʦʧʳʪʥʦʤ ʫʯʘʩʪʢʝ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʥʝʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʢʦʣʠʯʝʩʪʚʦ ʢʦʨʦʙʦʯʝʢ ʩʦʩʪʘʚʠʣʦ 8,1 ʰʪ, ʠʟ ʥʠʭ ʦʪʢʨʳʪʳʭ 0,1 ʰʪ, ʚʦ 

ʚʪʦʨʦʤ ʚʘʨʠʘʥʪʝ 7,7 ʠ 0,3 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚ 3-ʚʘʨʠʘʥʪʝ ʧʨʠ ʚʥʝʩʝʥʠʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʫʜʦʙʨʝʥʠʡ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʨʦʙʦʯʝʢ ʩʦʩʪʘʚʠʣʦ 8,5 ʰʪ, ʠʟ ʢʦʪʦʨʳʭ ʦʪʢʨʳʪʳʝ 

0,2 ʰʪ, ʯʪʦ ʥʘ 0,4 ʠ 0,1 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʙʦʣʴʰʝ ʧʝʨʚʦʛʦ ʚʘʨʠʘʥʪʘ. ʊʘʢʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʪʘʢʞʝ 

ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʩʦ ʩʣʘʙʦï ʠ ʩʨʝʜʥʝʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ. 

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʭʣʦʧʯʘʪʥʠʢʘ ʷʚʣʷʝʪʩʷ ʚʝʩ ʭʣʦʧʢʘ ʦʜʥʦʡ ʢʦʨʦʙʦʯʢʠ. 

ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʦʧʨʝʜʝʣʷʝʪ ʫʨʦʞʘʡʥʦʩʪʴ ʭʣʦʧʯʘʪʥʠʢʘ. ʉʫʱʝʩʪʚʫʝʪ ʠ ʜʨʫʛʘʷ ʦʮʝʥʢʘ 

ʭʣʦʧʯʘʪʥʠʢʘ ð ʧʦ ʩʨʦʢʘʤ ʩʦʟʨʝʚʘʥʠʷ. ʈʘʟʣʠʯʘʶʪ ʩʦʨʪʘ ʙʳʩʪʨʦʛʦ ʠ ʧʦʟʜʥʝʛʦ ʩʦʟʨʝʚʘʥʠʷ. ʏʝʤ 

ʙʦʣʴʰʝ ʢʦʨʦʙʦʯʢʘ ð ʪʝʤ ʜʦʣʴʰʝ ʧʨʦʠʩʭʦʜʠʪ ʧʨʦʮʝʩʩ ʩʦʟʨʝʚʘʥʠʷ ʠ ʝʝ ʦʪʢʨʳʪʠʷ, ʪ. ʝ. ʩʦʨʪʘ ʩ 

ʙʦʣʴʰʠʤʠ ʢʦʨʦʙʦʯʢʘʤʠ ʷʚʣʷʶʪʩʷ ʧʦʟʜʥʠʤʠ ʧʦ ʩʦʟʨʝʚʘʥʠʶ. ʋʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʩʘʞʝʥʮʝʚ 

ʥʘ ʦʜʠʥ ʛʝʢʪʘʨ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʥʠʝʪ ʥʘ ʚʝʩ ʢʘʞʜʦʡ ʢʦʨʦʙʦʯʢʠ. 

ʊ.ʦ., ʦʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʚʣʠʷʶʱʠʝ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʭʣʦʧʯʘʪʥʠʢʘ ð ɻ ʪʦ: ʢʦʣʠʯʝʩʪʚʦ 

ʢʦʨʦʙʦʯʝʢ, ʚʝʩ ʭʣʦʧʢʘ ʦʜʥʦʡ ʢʦʨʦʙʦʯʢʠ, ʚʝʩ 1000 ʩʝʤʷʥ, ʘ ʪʘʢʞʝ ʛʫʩʪʦʪʘ ʩʪʦʷʥʠʷ ʨʘʩʪʝʥʠʡ 

ʧʨʠʭʦʜʷʱʠʭʩʷ ʥʘ ʦʜʠʥ ʛʝʢʪʘʨ ʠ ʜʨʫʛʠʝ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʫʨʦʞʘʡʥʦʩʪʴ ʢʘʞʜʦʛʦ ʩʦʨʪʘ 

ʭʣʦʧʯʘʪʥʠʢʘ ʟʘʚʠʩʠʪ ʦʪ ʝʛʦ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠ ʦʪ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʚʦʜʥʳʡ 

ʨʝʞʠʤ ʠ ʢʦʣʠʯʝʩʪʚʦ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ. 

ʅʘ ʦʧʳʪʥʦʤ ʫʯʘʩʪʢʝ ʩ ʥʝʟʘʩʦʣʝʥʥʳʤʠ ʧʦʯʚʘʤʠ, ʧʨʠ ʚʥʝʩʝʥʠʠ ʥʦʨʤʳ N-160, ʈ-100, ʂ-70 

ʢʛ/ʛʘ, ʫʨʦʞʘʡ ʭʣʦʧʯʘʪʥʠʢʘ ʚʦ ʚʨʝʤʷ ʚʪʦʨʦʛʦ ʩʙʦʨʘ ʩʦʩʪʘʚʠʣ 39,0 ʮ/ʛʘ, ʧʨʠ ʚʥʝʩʝʥʠʠ N-190, ʈ-

130, ʂ-90 ʢʛ/ʛʘ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 40,0 ʮ/ʛʘ; ʚ ʪʨʝʪʴʝʤ ʚʘʨʠʘʥʪʝ ʩ ʜʦʙʘʚʣʝʥʠʝʤ N-220, ʈ-

160, ʂ-110 ʢʛ/ʛʘ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʪʘʚʠʣʘ 41,7 ʮ/ʛʘ;  
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ʥʘ ʩʣʘʙʣʦʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚʘʭ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ʧʨʠ ʚʥʝʩʝʥʠʠ N-160, ʈ-100, ʂ-70 ʢʛ/ʛʘ 

ʫʨʦʞʘʡ ʭʣʦʧʢʘ ʩʳʨʮʘ ʩʦʩʪʘʚʠʣ 31,7 ʮ/ʛʘ, ʧʨʠ ʚʥʝʩʝʥʠʠ N-190, ʈ-130, ʂ-90 ʢʛ/ʛʘ ʫʨʦʞʘʡʥʦʩʪʴ-

32,1 ʮ/ʛʘ, ʧʨʠ ʚʥʝʩʝʥʠʠ N-220, ʈ-160, ʂ-110 ʢʛ/ʛʘ ʫʨʦʞʘʡ ʭʣʦʧʢʘ ʩʦʪʘʚʠʣ 33,6 ʮ/ʛʘ;  

ʥʘ ʩʨʝʜʥʝʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚʘʭ ʧʦʩʣʝ ʚʥʝʩʝʥʠʷ N-160, ʈ-100, ʂ-70 ʢʛ/ʛʘ ʫʨʦʞʘʡʥʦʩʪʴ-34,2 

ʮ/ʛʘ, ʧʨʠ ʚʥʝʩʝʥʠʠ N-190, ʈ-130, ʂ-90 ʢʛ/ʛʘ ð 35,5 ʮ/ʛʘ ʠ ʧʨʠ ʚʥʝʩʝʥʠʠ N-220, ʈ-160, ʂ-110 

ʢʛ/ʛʘ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 36,2 ʮ/ʛʘ. 

ɺʦ ʚʨʝʤʷ ʧʝʨʚʦʛʦ ʩʙʦʨʘ ʥʘ ʥʝʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚʘʭ, ʧʨʠ ʚʥʝʩʝʥʠʠ ʪʨʝʭ ʚʘʨʠʘʥʪʦʚ ʥʦʨʤ 

ʫʜʦʙʨʝʥʠʡ, ʚʝʩ ʭʣʦʧʢʘ ʦʜʥʦʡ ʢʦʨʦʙʦʯʢʠ ʦʢʘʟʘʣʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʳʤ ʠ ʩʦʩʪʘʚʠʣ 5,5ï5,6 

ʛ, ʥʘ ʩʣʘʙʦʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚʘʭ 5,3ï5,5 ʛ ʠʣʠ ʥʘ 0,1ï0,2 ʛ ʤʝʥʴʰʝ ʧʨʝʜʳʜʫʱʝʛʦ ʚʘʨʠʘʥʪʘ, ʥʘ 

ʩʨʝʜʥʝʟʘʩʦʣʝʥʥʦʤ ʫʯʘʩʪʢʝ ʜʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʩʦʩʪʘʚʠʣʠ 5,2ï5,4 ʛ ʯʪʦ ʦʢʘʟʘʣʦʩʴ ʥʘ 0,2ï0,3 ʛ 

ʤʝʥʴʰʝ ʯʝʤ ʥʘ ʥʝʟʘʩʦʣʝʥʥʳʭ ʠ ʩʣʘʙʦʟʘʩʦʣʝʥʳʭ ʧʦʯʚʘʭ. 

 

ɺʳʚʦʜʳ 

ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʦʧʳʪʦʚ ʩ ʩʦʨʪʦʤ ʭʣʦʧʯʘʪʥʠʢʘ çɹʫʭʦʨʦ-102è ʥʘ 

ʧʦʯʚʘʭ ʩ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʴʶ ʟʘʩʦʣʝʥʥʦʩʪʠ, ʙʳʣ ʚʳʷʚʣʝʥ ʥʘʠʣʫʯʰʠʡ ʧʦʢʘʟʘʪʝʣʴ ʥʘ 

ʥʝʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚʘʭ ʧʨʠ ʚʥʝʩʝʥʠʠ ʥʦʨʤ N-220, ʈ-160, ʂ-110 ʢʛ/ʛʘ ʛʜʝ ʫʨʦʞʘʡʥʦʩʪʴ 

ʩʦʩʪʘʚʠʣʘ 41,7 ʮ/ʛʘ, ʚʦ ʚʪʦʨʦʤ ʚʘʨʠʘʥʪʝ ð 40,0 ʮ/ʛʘ. ɺ 1-ʚʘʨʠʘʥʪʝ ð 39,0 ʮ/ʛʘ, ʯʪʦ ʦʢʘʟʘʣʦʩʴ 

ʥʘ 2,7 ʮ/ʛʘ ʤʝʥʴʰʝ ʪʨʝʪʴʝʛʦ ʚʘʨʠʘʥʪʘ.  

ʊʘʢʠʝ ʞʝ ʜʘʥʥʳʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʦ ʩʣʘʙʦï ʠ ʩʨʝʜʥʝʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ. ʉʘʤʳʝ ʣʫʯʰʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʙʳʣʠ ʥʘ ʦʧʳʪʥʳʭ ʫʯʘʩʪʢʘʭ ʩ ʚʥʝʩʝʥʠʝʤ 160 ʢʛ N, 100 ʢʛ P ʠ 70 ʢʛ K.  

ʅʦ, ʝʩʣʠ ʚʥʝʩʝʥʠʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʧʦʣʦʞʠʪʝʣʴʥʦ 

ʧʦʚʣʠʷʣʦ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ, ʪʦ ʩ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʪʦ ʦʢʘʟʘʣʦʩʴ ʥʝ ʦʯʝʥʴ 

ʵʬʬʝʢʪʠʚʥʳʤ. 
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CHANGES IN THE INTEN SITY OF LEAF TRANSPI RATION IN AN APPLE T REE 

DEPENDING ON THE TIM E OF DAY IN UZBEKIST AN 

 

ÉNamozov I., Tashkent State Agrarian University, Tashkent,  

Uzbekistan, Ihtiyor_8226mail.ru 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʠʟʫʯʘʣʦʩʴ ʢʦʣʠʯʝʩʪʚʦ ʧʦʪʨʝʙʣʷʝʤʦʡ ʚʦʜʳ ʠ ʜʥʝʚʥʦʛʦ 

ʚʨʝʤʝʥʠ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʷʙʣʦʥʠ, ʪʨʘʥʩʧʠʨʘʮʠʠ ʠ ʚʳʜʝʣʝʥʠʷ ʚ ʘʪʤʦʩʬʝʨʫ 

ʣʠʩʪʴʷʤʠ ʠ ʜʨʫʛʠʤʠ ʦʨʛʘʥʘʤʠ ʜʝʨʝʚʴʝʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʥʜʝʢʩ ʪʨʘʥʩʧʠʨʘʮʠʠ ʧʦʢʘʟʳʚʘʝʪ, 

ʯʪʦ ʤʥʦʛʦ ʚʦʜʳ ʧʦʪʨʝʙʣʷʝʪ ʨʘʩʪʝʥʠʝ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʢʘʞʜʦʡ ʝʜʠʥʠʮʳ ʤʘʩʩʳ ʩʫʭʦʛʦ 

ʚʝʱʝʩʪʚʘ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʪʨʘʥʩʧʠʨʘʮʠʠ ʩʠʣʴʥʦ ʠʟʤʝʥʷʝʪʩʷ ʚ ʜʥʝʚʥʦʝ ʚʨʝʤʷ. ʉ ʧʦʚʳʰʝʥʠʝʤ 

ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʫʤʝʥʴʰʝʥʠʝʤ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʪʨʘʥʩʧʠʨʘʮʠʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʥʘʯʠʥʘʷ ʩ ʫʪʨʝʥʥʠʭ ʯʘʩʦʚ ʠ ʟʘʢʘʥʯʠʚʘʷ ʜʥʝʚʥʳʤʠ ʯʘʩʘʤʠ. 

 

Abstract. In this article, we studied the amount of water consumed and the daytime time 

needed to grow apple trees, transpiration and release into the atmosphere by leaves and other tree 

organs. Thus, the transpiration index shows that a lot of water consumes the plant for 

the construction of each unit of dry substance mass. The intensity of transpiration varies greatly 

during the daytime. With an increase in temperature and a decrease in the relative humidity of air, 

the intensity of transpiration increases, step by step, from the morning hours to the daytime hours. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʠʩʪ, ʪʨʘʥʩʧʠʨʘʮʠʷ, ʪʝʤʧʝʨʘʪʫʨʘ, ʧʦʜʚʦʡ, ʩʦʨʪ, ʷʙʣʦʥʷ, 

ʠʥʪʝʥʩʠʬʠʢʘʮʠʷ, ʫʨʦʞʘʡ, ʢʘʯʝʩʪʚʦ. 

 

Keywords: leaf, transpiration, temperature, rootstock, variety, apple tree, intensification, crop 

yield, quality. 

 

ʈʘʩʭʦʜ ʚʦʜʳ ʨʘʩʪʝʥʠʝʤ ʥʘ ʪʨʘʥʩʧʠʨʘʮʠʶ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʵʥʝʨʛʠʝʡ ʩʦʣʥʮʘ ʠ 

ʩʦʜʝʨʞʘʥʠʝʤ ʚʣʘʛʠ ʚ ʧʦʯʚʝ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʪʨʘʥʩʧʠʨʘʮʠʠ ʠʟʤʝʥʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʚʨʝʤʝʥʠ ʛʦʜʘ ʠ ʩʫʪʦʢ, ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʩʪʝʥʠʡ, 

ʪʝʭʥʦʣʦʛʠʡ ʚʳʨʘʱʠʚʘʥʠʷ ʠ ʜʨ. ʬʘʢʪʦʨʦʚ [1ï5]. 

ɼʣʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʨʘʮʠʦʥʘʣʴʥʳʭ ʦʨʦʩʠʪʝʣʴʥʳʭ ʠ ʧʦʣʠʚʥʳʭ ʥʦʨʤ 

ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʜʘʥʥʳʝ ʦ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʠ ʨʘʩʪʝʥʠʡ, ʚʝʣʠʯʠʥʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʘʩʭʦʜʘ 

ʚʦʜʳ ʥʘ ʪʨʘʥʩʧʠʨʘʮʠʶ ʚ ʩʘʜʘʭ, ʨʘʟʣʠʯʥʳʭ ʧʦ ʧʦʨʦʜʥʦïʩʦʨʪʦʚʦʤʫ ʩʦʩʪʘʚʫ, ʚʦʟʨʘʩʪʫ, ʩʭʝʤʘʤ 

ʧʦʩʘʜʢʠ [6ï10]. 

ɺ ʙʦʣʝʝ ʨʘʥʥʠʭ ʨʘʙʦʪʘʭ ʘʚʪʦʨʦʤ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʚʦʧʨʦʩʳ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʷʙʣʦʥʠ ʠ ʘʛʨʦʥʦʤʠʯʝʩʢʠʝ ʧʨʠʝʤʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʠ 

ʧʨʝʜʣʘʛʘʝʤʳʝ ʚ ʊʘʰʢʝʥʪʩʢʦʡ ʦʙʣʘʩʪʠ [7ï10]. 
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ɸʥʘʣʠʟ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ, ʦʢʘʟʳʚʘʶʱʠʡ ʥʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʷʜʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʨʘʙʦʪʘʭ ʨʷʜʘ ʘʚʪʦʨʦʚ 

[10ï12]. 

 

ʄʝʪʦʜʠʢʘ ʠ ʫʩʣʦʚʠʷ ʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʥʘ ʷʙʣʦʥʝ ʩʦʨʪʘ ɻʦʣʜʝʥ ɼʝʣʠʰʝʩ, ʥʘ ʩʨʝʜʥʝʨʦʩʣʦʤ ʧʦʜʚʦʝ 

ʷʙʣʦʥʠ ʄʄ106. 

ʇʦʩʘʜʢʘ ʧʨʦʠʟʚʝʜʝʥʘ ʚʝʩʥʦʡ 1998 ʛʦʜʘ. ɼʝʨʝʚʴʷ ʨʘʟʤʝʱʝʥʳ ʧʦ ʩʭʝʤʝ 6Ĭ4 ʤ. 

ʅʘʙʣʶʜʝʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ 2016 ʛ. 

ɺ ʜʥʠ ʥʘʙʣʶʜʝʥʠʡ ʥʘ ʦʧʳʪʥʦʤ ʫʯʘʩʪʢʝ ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ ʧʦʜʜʝʨʞʠʚʘʣʠ ʥʘ ʫʨʦʚʥʝ ʥʝ 

ʥʠʞʝ 70ï75% ʦʪ ʅɺ. 

ʋʯʝʪ ʪʨʘʥʩʧʠʨʘʮʠʠ ʧʨʦʚʦʜʠʣʠ ʧʦ ʤʝʪʦʜʫ ʃ ɸ. ʀʚʘʥʦʚʘ ð ʯʝʨʝʟ ʢʘʞʜʳʝ 2 ʯ ʚ ʪʝʯʝʥʠʝ 

ʮʝʣʳʭ ʩʫʪʦʢ ʚʦ ʚʪʦʨʦʡ ʜʝʢʘʜʝ ʤʘʷ, ʠʶʣʷ ʠ ʩʝʥʪʷʙʨʷ [1].  

ʀʩʧʦʣʴʟʦʚʘʣʠ ʟʜʦʨʦʚʳʝ ʣʠʩʪʴʷ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ 6ï8 ʤʝʞʜʦʫʟʣʠʠ ʦʜʥʦʣʝʪʥʝʛʦ ʧʦʙʝʛʘ, 

ʩʯʠʪʘʷ ʦʪ ʝʛʦ ʚʝʨʭʫʰʢʠ. ʇʦʙʝʛʠ ʦʪʙʠʨʘʣʠ ʚ ʩʨʝʜʥʝʡ ʧʨʠʦʨʠʪʝʪʥʦʡ ʟʦʥʝ ʢʨʦʥʳ ʩ ʶʞʥʦʡ 

ʩʪʦʨʦʥʳ ʜʝʨʝʚʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʠʟʫʯʝʥʠʶ ʪʨʘʥʩʧʠʨʘʮʠʠ ʣʠʩʪʴʝʚ ̫ ʙʣʦʥʠ ʥʘ ʩʨʝʜʥʝʨʦʩʣʦʤ ʧʦʜʚʦʝ ʚ 

ʫʩʣʦʚʠʷʭ ʊʘʰʢʝʥʪʩʢʦʡ ʦʙʣʘʩʪʠ ʥʝ ʧʨʦʚʦʜʠʣʦʩʴ. ʇʦʵʪʦʤʫ ʮʝʣʴ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ð 

ʫʩʪʘʥʦʚʠʪʴ ʣʫʯʰʠʝ ʩʨʦʢʠ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʦʣʠʚʘ ʩ ʫʯʝʪʦʤ ʪʨʘʥʩʧʠʨʘʮʠʠ ʣʠʩʪʴʝʚ ʷʙʣʦʥʠ 

ʢʣʦʥʦʚʦʛʦ ʧʦʜʚʦʷ ʄʄ 106, ʧʨʦʠʟʨʘʩʪʘʶʱʝʡ ʚ ʫʩʣʦʚʠʷʭ ʊʘʰʢʝʥʪʩʢʦʡ ʦʙʣʘʩʪʠ [10ï12]. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʇʨʦʚʝʜʝʥʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʪʨʘʥʩʧʠʨʘʮʠʠ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩ 

ʧʦʚʳʰʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʧʦʥʠʞʝʥʠʝʤ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʪʨʘʥʩʧʠʨʘʮʠʠ ʧʦʩʪʝʧʝʥʥʦ ʧʦʚʳʰʘʝʪʩʷ ʚ ʧʝʨʠʦʜ ʦʪ ʫʪʨʝʥʥʠʭ ʢ ʧʦʣʫʜʝʥʥʳʤ ʯʘʩʘʤ. ɺ ʧʦʣʜʝʥʴ 

ʚ 13ï15 ʯʘʩʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʩʘʤʘʷ ʚʳʩʦʢʘʷ ʪʨʘʥʩʧʠʨʘʮʠʷ, ʪʘʢ ʢʘʢ ʚ ʵʪʠ ʯʘʩʳ ʩʫʪʦʢ ʦʪʤʝʯʘʝʪʩʷ 

ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ (ʊʘʙʣʠʮʘ). 

ɺʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʜʥʷ ʩ ʧʦʥʠʞʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʢ ʚʝʯʝʨʫ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʪʨʘʥʩʧʠʨʘʮʠʠ ʧʦʩʪʝʧʝʥʥʦ ʧʦʥʠʞʘʝʪʩʷ ʠ ʥʦʯʴʶ ʥʘʙʣʶʜʘʝʪʩʷ ʦʯʝʥʴ ʥʠʟʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ. 

ʊʦʣʴʢʦ ʥʘ ʫʪʨʦ, ʚ 7 ʯ, ʧʦʩʣʝ ʚʦʩʭʦʜʘ ʩʦʣʥʮʘ, ʩ ʧʦʚʳʰʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʪʨʘʥʩʧʠʨʘʮʠʷ 

ʧʦʚʳʰʘʝʪʩʷ. 

ʅʘ ʠʟʤʝʥʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʪʨʘʥʩʧʠʨʘʮʠʠ ʚ ʪʝʯʝʥʠʝ ʩʫʪʦʢ ʚʣʠʷʝʪ ʥʝ ʪʦʣʴʢʦ 

ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ, ʥʦ ʠ ʨʘʙʦʪʘ ʫʩʪʴʠʮ ʣʠʩʪʘ, ʢʦʪʦʨʳʝ ʩ ʚʦʩʭʦʜʦʤ ʩʦʣʥʮʘ ʦʪʢʨʳʚʘʶʪʩʷ, 

ʜʥʝʤ ʦʥʠ ʦʪʢʨʳʪʳʝ ʠ ʪʦʣʴʢʦ ʩ ʟʘʭʦʜʦʤ ʩʦʣʥʮʘ ʦʥʠ ʟʘʢʨʳʚʘʶʪʩʷ, ʧʦʵʪʦʤʫ ʥʦʯʴʶ 

ʪʨʘʥʩʧʠʨʘʮʠʷ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʩʣʘʙʝʝ, ʯʝʤ ʜʥʝʤ. 

ʇʨʠ ʠʟʤʝʨʝʥʠʠ ʪʨʘʥʩʧʠʨʘʮʠʠ ʚ ʪʝʯʝʥʠʝ ʩʫʪʦʢ ʚ ʨʘʟʥʳʝ ʛʦʜʳ ʠ ʧʝʨʠʦʜʳ ʚʝʛʝʪʘʮʠʠ 

ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ʙʳʣʠ ʨʘʟʣʠʯʥʳʤʠ, ʯʪʦ ʧʦʚʣʠʷʣʦ ʥʘ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʪʨʘʥʩʧʠʨʘʮʠʠ. 

ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʘʷ ʩʨʝʜʥʝʩʫʪʦʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʠʶʣʝ. ʉʨʝʜʥʷʷ 

ʥʘ ʩʫʪʢʠ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʚ ʤʘʝ 2015 ʛ. ʙʳʣʘ ʥʠʞʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʦʟʜʫʭʘ 

ʚ ʩʝʥʪʷʙʨʝ.  

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ʙʳʣʘ ʚ ʦʙʱʝʤ ʦʜʠʥʘʢʦʚʦʡ ʚ ʵʪʠ ʩʨʦʢʠ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ 

ʦʨʦʰʝʥʠʝʤ ʩʘʜʘ, ʩ ʧʦʜʜʝʨʞʘʥʠʝʤ ʚ ʩʘʜʫ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ. 
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ʊʘʙʣʠʮʘ. 

ʊɽʄʇɽʈɸʊʋʈɸ (TÁ) ʀ ʆʊʅʆʉʀʊɽʃʔʅɸʗ ɺʃɸɾʅʆʉʊʔ ɺʆɿɼʋʍɸ  

ɺ ʏɸʉʓ ʋʏɽʊɸ ʊʈɸʅʉʇʀʈɸʎʀʀ ʃʀʉʊʔɽɺ ʗɹʃʆʅʀ ɺ 2016 ʛ. 

 

ʏʘʩʳ ʫʯʝʪʘ 

ʄʘʡ ʀʶʣʴ ʉʝʥʪʷʙʨʴ 

tÁ ʚʦʟʜʫʭʘ 
ʦʪʥ. ʚʣ. ʚʦʟʜ., 

% 
tÁ ʚʦʟʜʫʭʘ 

ʦʪʥ. ʚʣ. 

ʚʦʟʜ., % 
tÁ ʚʦʟʜʫʭʘ 

ʦʪʥ. ʚʣ. 

ʚʦʟʜ., % 

9.00 18,0 81 25,0 88 17,0 90 

11.00 23,0 69 33,0 68 25,0 68 

13.00 24,0 92 36,0 60 30,0 61 

15.00 25,0 84 39,4 62 33,0 63 

17.00 25,0 77 37,0 85 32,0 75 

19.00 23,0 83 35,0 96 26,0 96 

21.00 20.0 82 31,0 93 17,0 95 

23.00 16,0 95 26,0 96 19,0 95 

1.00 16,0 95 25,0 92 16,0 95 

3.00 12,5 88 23,0 96 16,0 90 

5.00 12,0 88 24,0 88 16,0 95 

7.00 13,0 94 24,0 88 19,0 91 

9.00 17,0 90 26,0 70 17,5 90 

ʉʨʝʜʥʝʝ ʟʘ ʩʫʪʢʠ 18,8 86 29,6 83 21,6 85 

 

ʂʘʢ ʠ ʚ 2015 ʛ., ʚ 2016 ʛ. ð ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʠʶʣʝ 

ʚ 13ï15 ʯ, ʢʦʛʜʘ ʦʥʘ ʜʦʭʦʜʠʪ ʜʦ 33,5ï38,5 Áʉ, ʚ ʤʘʝ ð ʚ 13ï15 ʯ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʙʳʣʘ 

ʥʠʞʝ (24ï25 Áʉ), ʯʝʤ ʚ ʵʪʠ ʞʝ ʯʘʩʳ ʚ ʩʝʥʪʷʙʨʝ (33,0ï33,0 Áʉ). 

ɺ 2016 ʛ., ʥʘʧʨʦʪʠʚ, ʚ ʤʘʝ ʚ 13ï15 ʯ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʙʳʣʘ ʚʳʰʝ (31,5ï32,0 Áʉ), ʯʝʤ 

ʚ ʩʝʥʪʷʙʨʝ (23,5ï27,5 Áʉ) ʚ ʵʪʠ ʞʝ ʯʘʩʳ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʪʨʘʥʩʧʠʨʘʮʠʠ ʚ ʤʘʝ 2015 ʛ. ʙʳʣʘ ʥʠʞʝ, ʯʝʤ ʚ ʩʝʥʪʷʙʨʝ 

2015, ʘ ʚ ʤʘʝ 2016 ʛ. ʪʨʘʥʩʧʠʨʘʮʠʷ ʙʳʣʘ ʚʳʰʝ, ʯʝʤ ʚ ʩʝʥʪʷʙʨʝ 2016 ʛ. 

 

ɺʳʚʦʜʳ 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

ïʀʥʪʝʥʩʠʚʥʦʩʪʴ ʪʨʘʥʩʧʠʨʘʮʠʠ ʣʠʩʪʴʝʚ ʷʙʣʦʥʠ ʫʩʠʣʠʚʘʝʪʩʷ ʩ ʧʦʚʳʰʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ 

ʠ ʧʦʥʠʞʝʥʠʝʤ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ. 

ïɺ ʨʘʟʥʳʝ ʩʨʦʢʠ ʚʝʛʝʪʘʮʠʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʪʨʘʥʩʧʠʨʘʮʠʠ ʨʘʟʣʠʯʥʘʷ. ʅʘʠʙʦʣʴʰʘʷ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʪʨʘʥʩʧʠʨʘʮʠʠ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʩʝʨʝʜʠʥʝ ʜʥʷ, ʚ ʠʶʣʝ, ʚ ʥʘʠʙʦʣʝʝ ʞʘʨʢʠʡ ʧʝʨʠʦʜ 

ʚʝʛʝʪʘʮʠʠ. 

ïʀʥʪʝʥʩʠʚʥʦʩʪʴ ʪʨʘʥʩʧʠʨʘʮʠʠ ʩʠʣʴʥʦ ʠʟʤʝʥʷʝʪʩʷ ʚ ʪʝʯʝʥʠʝ ʩʫʪʦʢ. ʉ ʧʦʚʳʰʝʥʠʝʤ 

ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʩʥʠʞʝʥʠʝʤ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʪʨʘʥʩʧʠʨʘʮʠʠ 

ʧʦʩʪʝʧʝʥʥʦ ʧʦʚʳʰʘʝʪʩʷ ʚ ʧʝʨʠʦʜ ʦʪ ʫʪʨʝʥʥʠʭ ʢ ʧʦʣʫʜʝʥʥʳʤ ʯʘʩʘʤ. ɺ ʧʦʣʜʝʥʴ, ʚ 13ï15 ʯ, 

ʥʘʙʣʶʜʘʝʪʩʷ ʩʘʤʘʷ ʚʳʩʦʢʘʷ ʪʨʘʥʩʧʠʨʘʮʠʷ, ʢʦʛʜʘ ʦʥʘ ʜʦʩʪʠʛʘʝʪ 201,9ï227,3 ʛ/ʤ
2
 ʯʘʩ. 

ïɺʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʜʥʷ ʩ ʧʦʥʠʞʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʢ ʚʝʯʝʨʫ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʪʨʘʥʩʧʠʨʘʮʠʠ ʧʦʩʪʝʧʝʥʥʦ ʧʦʥʠʞʘʝʪʩʷ, ʠ ʥʦʯʴʶ ʚ 3ï5 ʯ, ʦʥʘ ʜʦʩʪʠʛʘʝʪ ʤʠʥʠʤʫʤʘ ð 6ï24 

ʛ/ʤ
2
 ʯʘʩ. ʊʦʣʴʢʦ ʥʘ ʫʪʨʦ, ʚ 7 ʯ, ʧʦʩʣʝ ʚʦʩʭʦʜʘ ʩʦʣʥʮʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʪʨʘʥʩʧʠʨʘʮʠʠ 

ʧʦʚʳʰʘʝʪʩʷ. 
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MEASURES OF PEST CONTROL OF GRAIN LEGUM ES CROPS 
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ɸʥʥʦʪʘʮʠʷ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʨʷʜʘ ʧʨʝʧʘʨʘʪʦʚ ʧʨʦʪʠʚ 

ʚʨʝʜʠʪʝʣʝʡ ʟʝʨʥʦʙʦʙʦʚrʭ ʢʫʣʴʪʫʨ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʊʘʰʢʝʥʪʩʢʦʡ ʠ ʂʘʰʢʘʜʘʨʴʠʥʩʢʦʡ ʦʙʣʘʩʪʝʡ. 

ʈʘʙʦʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ. ʆʙʲʝʢʪʘʤʠ ʜʣʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʨʘʙʦʪ 

ʩʪʘʣʠ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʢʫʣʴʪʫʨʳ: ʬʘʩʦʣʴ, ʤʘʰ ʠ ʥʫʪ. ʇʨʦʪʨʘʚʣʠʚʘʥʠʝ 

ʧʨʦʚʦʜʠʣʦʩʴ ʧʦ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʩʭʝʤʝ: ʜʦ ʧʦʩʝʚʘ ʠ ʚ ʢʦʥʮʝ ʚʝʛʝʪʘʮʠʠ ʨʘʩʪʝʥʠʡ. ɸʥʘʣʠʟ 

ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʩʷ ʥʘ ʚʳʙʦʨʢʝ ʚ 5000 ʩʝʤʷʥ. ɺ ʟʘʢʣʶʯʝʥʠʠ ʜʝʣʘʝʪʩʷ ʚʳʚʦʜ ʧʦ 

ʪʝʭʥʦʣʦʛʠʠ ʙʦʨʴʙʳ ʩ ʚʨʝʜʠʪʝʣʷʤʠ ʟʝʨʥʦʙʦʙʦʚʳʭ ʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʤʝʪʦʜ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ 

ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ. ɼʘʥʥʘʷ ʨʘʟʨʘʙʦʪʢʘ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʦʚʳʰʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ ʠ 

ʩʦʭʨʘʥʥʦʩʪʠ ʢʫʣʴʪʫʨ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. 

 

Abstract. The results on the use of a number of drugs against pests of grain legumes crops in 

the territory of the Tashkent and Kashkadarya regions are presented. The work was carried out in 

farms. The objects for experimental work were the most common crops: kidney beans, mung beans 

and chickpeas. Etching was carried out according to the developed scheme: before sowing and at 

the end of the growing season of plants. The analysis of the obtained data was carried out on 

a sample of 5000 seeds. Concludes on the technology of pest control of grain legumes crops and the 

method that is most effective is proposed. This development will contribute to improving the yield 

and preservation of crops growing in the study area. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʝʨʥʦʙʦʙʦʚʳʝ ʢʫʣʴʪʫʨʳ, ʟʝʨʥʦʚʢʠ, ʚʨʝʜʦʥʦʩʥʦʩʪʴ, ʠʥʩʝʢʪʠʮʠʜ 

ʧʨʦʪʨʘʚʠʪʝʣʠ, ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʭʠʤʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ. 

 

Keywords: grain legumes crops, Bruchidae, harmfulness, insecticides, disinfectants, 

biological efficiency, chemical treatment. 

 

ɺʚʝʜʝʥʠʝ 

ɿʝʨʥʦʙʦʙʦʚʳʝ ʢʫʣʴʪʫʨʳ, ʢʘʢ ʠ ʜʨʫʛʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʢʫʣʴʪʫʨʳ, ʩʠʣʴʥʦ 

ʧʦʜʚʝʨʞʝʥʳ ʟʘʨʘʞʝʥʠʶ ʨʘʟʣʠʯʥʳʤʠ ʚʨʝʜʠʪʝʣʷʤʠ. ʉʨʝʜʠ ʚʨʝʜʠʪʝʣʝʡ ʝʩʪʴ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʠ ʧʦʣʠʬʘʛʠ. ʂʘʢ ʧʨʘʚʠʣʦ, ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʚʨʝʜʠʪʝʣʠ ʧʨʠʯʠʥʷʝʪ 

ʙʦʣʴʰʝ ʚʨʝʜʘ, ʯʝʤ ʧʦʣʠʬʘʛʠ. ɿʝʨʥʦʙʦʙʦʚʳʝ ʢʫʣʴʪʫʨʳ ʠʤʝʶʪ ʪʘʢʠʭ ʚʨʝʜʠʪʝʣʝʡ, ʚ ʯʘʩʪʥʦʩʪʠ 

ʵʪʦ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʟʝʨʥʦʚʦʢ (Bruchidae) [1].  
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ʇʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ ʫʨʦʞʘʡ ʬʘʩʦʣʠ, ʤʘʰʘ ʠ ʥʫʪʘ ʚʦ ʚʨʝʤʷ ʚʝʛʝʪʘʮʠʠ ʠ ʧʨʠ 

ʭʨʘʥʝʥʠʠ ʚ ʩʢʣʘʜʘʭ ʟʘʨʘʞʘʝʪʩʷ ʵʪʠʤʠ ʚʨʝʜʠʪʝʣʷʤʠ ʜʦ 60ï70% [2]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʨʘʙʦʪʢʘ ʤʝʨ ʙʦʨʴʙʳ ʩ ʵʪʠʤʠ ʚʨʝʜʠʪʝʣʷʤʠ ð ɻʪʦ ʦʩʥʦʚʥʘʷ ʟʘʜʘʯʘ, 

ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ ʋʟʙʝʢʠʩʪʘʥʘ. ʀ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ, ʚ ʪʝʯʝʥʠʝ 

2012ï2016 ʛʛ. ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʥʘʫʯʥʦïʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʨʘʙʦʪʳ ʧʦ ʵʪʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ.  

 

ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʀʩʧʳʪʘʥʠʝ ʧʨʝʧʘʨʘʪʦʚ (ʠʥʩʝʢʪʠʮʠʜ ʧʨʦʪʨʘʚʠʪʝʣʝʡ) ʧʨʦʪʠʚ ʟʝʨʥʦʚʢʠ ʥʘ ʟʝʨʥʦʙʦʙʦʚʳʭ 

ʢʫʣʴʪʫʨʘʭ ʧʨʦʚʦʜʠʣʠ ʚ ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ ʊʘʰʢʝʥʪʩʢʦʡ ʠ ʂʘʰʢʘʜʘʨʴʠʥʩʢʦʡ ʦʙʣʘʩʪʝʡ. 

ʇʨʠ ʵʪʦʤ ʩʝʤʝʥʘ ʬʘʩʦʣʠ, ʤʘʰʘ ʠ ʥʫʪʘ ʧʨʦʪʨʘʚʠʣʠ ʧʨʝʧʘʨʘʪʘʤʠ ʟʘ 15 ʜʥʝʡ ʜʦ ʧʦʩʝʚʘ ʚ ʥʦʨʤʝ 

ʨʘʩʭʦʜʘ ɸʚʘʣʘʥʯʝ 70% ʩ. ʧ. 5 ʢʛ/ʪ ʠ ʂʨʫʠʟʝʨ 35% ʩʫʩ. ʢ., 4 ʣ/ʪ.  

ʇʨʦʚʝʜʝʥʠʝ ʦʧʳʪʘ ʠ ʨʘʩʯʝʪʳ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʚʦʜʠʣʠ ʧʦ ʦʙʱʝʧʨʠʥʷʪʦʡ ʤʝʪʦʜʠʢʝ (1), 

[1, 3].  

ɺ ʮʝʣʷʭ ʦʧʨʝʜʝʣʝʥʠʷ ʟʘʨʘʞʝʥʥʦʩʪʠ ʧʦʣʫʯʝʥʥʦʛʦ ʫʨʦʞʘʷ ʩ ʢʘʞʜʦʛʦ ʚʘʨʠʘʥʪʘ 

ʧʨʦʩʤʘʪʨʠʚʘʣʠ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣʠ ʧʦ 5000 ʩʝʤʷʥ. ɺʩʝ ʜʘʥʥʳʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʦʙʨʘʙʘʪʳʚʘʣʠ.  

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ɺ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʠʩʭʦʜʥʘʷ ʟʘʨʘʞʝʥʥʦʩʪʴ ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʩ 

ʟʝʨʥʦʚʢʘʤʠ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʠ ʧʨʠ ʭʨʘʥʝʥʠʠ. ʆʥʘ ʩʦʩʪʘʚʠʣʘ 70ï80% ʫʨʦʞʘʷ. 

ɿʝʨʥʦʚʢʠ (Bruchidae) ʷʚʣʷʶʪʩʷ ʦʯʝʥʴ ʧʦʜʚʠʞʥʳʤʠ ʥʘʩʝʢʦʤʳʤʠ. ɸʢʪʠʚʥʦʩʪʴ ʚʦʟʨʘʩʪʘʝʪ 

ʧʨʠ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʚʦʟʜʫʭʘ ʠ ʚ ʩʚʝʪʣʦʝ ʚʨʝʤʷ ʩʫʪʦʢ ð ʚ ʜʥʝʚʥʳʝ ʯʘʩʳ [3ï5].  

ɺʝʩʥʦʡ ʵʪʠ ʚʨʝʜʠʪʝʣʠ ʯʘʩʪʦ ʠ ʩʠʣʴʥʦ ʟʘʨʘʞʘʶʪ ʧʦʟʜʥʝʧʦʩʝʚʥʳʝ ʟʝʨʥʦʙʦʙʦʚʳʝ 

ʢʫʣʴʪʫʨʳ ʚ ʬʘʟʝ ʮʚʝʪʝʥʠʷ ʠ ʦʙʨʘʟʦʚʘʥʠʷ ʙʦʙʦʚ. ɾʫʢʠ ʵʪʠʭ ʚʨʝʜʠʪʝʣʝʡ ʧʠʪʘʶʪʩʷ ʥʝʢʪʘʨʦʤ 

ʮʚʝʪʦʚ ʟʝʨʥʦʙʦʙʦʚʳʭ [4]. 

ɺ ʫʩʣʦʚʠʷʭ ʋʟʙʝʢʠʩʪʘʥʘ ʚʩʪʨʝʯʘʝʪʩʷ 3 ʚʠʜʘ ʟʝʨʥʦʚʦʢ ð ʛʦʨʦʭʦʚʘʷ ʟʝʨʥʦʚʢʘ (Bruchus 

pisarum L.), ʯʝʪʳʨʝʭʪʦʯʝʯʥʘʷ ʟʝʨʥʦʚʢʘ (Callosebruchus maculates Z.) ʠ ʬʘʩʦʣʝʚʘʷ ʟʝʨʥʦʚʢʘ 

(Acanthoscelides obsoletus Say.).  

ʇʦ ʜʘʥʥʳʤ ʀ. ʌ. ʇʘʚʣʦʚʘ [2] ʧʨʠ ʧʨʦʪʨʘʚʣʠʚʘʥʠʠ ʩʝʤʷʥ ʛʦʨʦʭʘ ð ʜʦ ʧʦʩʝʚʘ, ʧʨʦʪʠʚ 

ʛʦʨʦʭʦʚʦʡ ʟʝʨʥʦʚʢʠ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʥʝ ʥʘʙʣʶʜʘʣʘʩʴ, ʧʨʦʜʦʣʞʘʣʦʩʴ ʟʘʨʘʞʝʥʠʝ ʛʦʨʦʭʘ 

ʟʝʨʥʦʚʢʘʤʠ ʚ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʠ ʜʘʣʝʝ ð ʧʨʠ ʭʨʘʥʝʥʠʠ. 

ɺ ʥʘʰʠʭ ʦʧʳʪʘʭ ʥʘʙʣʶʜʘʣʦʩʴ ʠʥʦʝ. ʅʠʞʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʦʧʳʪʦʚ ʥʘ ʢʫʣʴʪʫʨʘʭ 

ʬʘʩʦʣʠ, ʤʘʰʘ ʠ ʥʫʪʘ (ʊʘʙʣʠʮʘ).  

ʀʟ ʨʝʟʫʣʴʪʘʪʦʚ ʦʧʳʪʘ ʚʠʜʥʦ, ʯʪʦ ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ð ʟʘʨʘʞʝʥʥʦʩʪʴ ʬʘʩʦʣʠ ʚʦ 

ʚʨʝʤʷ ʚʝʛʝʪʘʮʠʠ ʟʝʨʥʦʚʢʘʤʠ ʜʦʩʪʠʛʣʦ ʜʦ 48,4%, ʘ ʚ ʦʧʳʪʥʳʭ ʚʘʨʠʘʥʪʘʭ, ʛʜʝ ʧʨʠʤʝʥʷʣʠ 

ʧʨʝʧʘʨʘʪ (ʠʥʩʝʢʪʠʮʠʜʥʳʡ ʧʨʦʪʨʘʚʠʪʝʣʴ) ɸʚʘʣʘʥʯʝ 70% ʩ. ʧ. ʚ ʥʦʨʤʝ ʨʘʩʭʦʜʘ 5 ʢʛ/ʪ ʧʨʦʪʠʚ 

ʟʝʨʥʦʚʢʠ, ʟʘʨʘʞʝʥʥʦʩʪʴ ʬʘʩʦʣʠ ʩʦʩʪʘʚʠʣʘ 9,7%.  

ɺʦ ʚʪʦʨʦʤ ʚʘʨʠʘʥʪʝ, ʛʜʝ ʧʨʠʤʝʥʷʣʠ ʧʨʝʧʘʨʘʪ ʂʨʫʠʟʝʨ 35% ʢ. ʩʫʩ. ʚ ʥʦʨʤʝ ʨʘʩʭʦʜʘ 4 ʣ/ʪ, 

ʟʘʨʘʞʝʥʥʦʩʪʴ ʬʘʩʦʣʠ ʟʝʨʥʦʚʢʦʡ ʩʦʩʪʘʚʠʣʘ 13,3%. 

ʈʝʟʫʣʴʪʘʪʳ ʦʧʳʪʘ ʥʘ ʢʫʣʴʪʫʨʘʭ ʤʘʰ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ 

ʟʘʨʘʞʝʥʥʦʩʪʴ ʩʝʤʷʥ ʤʘʰʘ ʩʦʩʪʘʚʣʷʣʦ 46,3%, ʚ ʚʘʨʠʘʥʪʝ ʩ ɸʚʘʣʘʥʯʝ 70% ʩ. ʧ. ʟʘʨʘʞʝʥʥʦʩʪʴ 

ʩʝʤʷʥ ʤʘʰʘ ʙʳʣʦ 3,8%, ʚʦ ʚʪʦʨʦʤ ʚʘʨʠʘʥʪʝ, ʛʜʝ ʧʨʠʤʝʥʷʣʠ ʧʨʝʧʘʨʘʪʘ ʂʨʫʠʟʝʨ 35% ʢ. ʩʫʩ. 

ʥʘʙʣʶʜʘʣʦʩʴ 7,4% ʟʘʨʘʞʝʥʥʦʩʪʠ.  

ɺ ʦʧʳʪʘʭ, ʧʨʦʚʝʜʝʥʥʳʭ ʥʘ ʢʫʣʴʪʫʨʘʭ ʥʫʪʘ, ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʟʘʨʘʞʝʥʥʦʩʪʴ 

ʫʨʦʞʘʷ ʟʝʨʥʦʚʢʘʤʠ ʩʦʩʪʘʚʠʣʘ 45,7%. ɺ ʚʘʨʠʘʥʪʝ ɸʚʘʣʘʥʯʝ 70% ʩ. ʧ. ð 10,6%, ʘ ʚ ʚʘʨʠʘʥʪʝ 

ʂʨʫʠʟʝʨ 35% ʢ. ʩʫʩ. ð 11,3% ʧʦʣʫʯʝʥʥʦʛʦ ʫʨʦʞʘʷ.  
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ʊʘʙʣʠʮʘ. 

 

ɹʀʆʃʆɻʀʏɽʉʂɸʗ ʕʌʌɽʂʊʀɺʅʆʉʊʔ ʇʈʆʊʈɸɺʀʊɽʃɽʁ  

ʇʈʆʊʀɺ ɿɽʈʅʆɺʂʀ ʅɸ ɿɽʈʅʆɹʆɹʆɺʓʍ ʂʋʃʔʊʋʈɸʍ  

(ʋɿʅʀʀɿʈ, ɻ ʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʫʯʘʩʪʦʢ. 2015ï2017 ʛʛ.)  
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ʌʘʩʦʣʴ (Phaseolus vulgaris L) 

ʂʦʥʪʨʦʣʴ   5000 2576 2424 48,4 152,1 112,7 ð 

ɸʚʘʣʘʥʯʝ 70% ʥ. ʢʫʢ 

(imidacloprid) 
5 5000 4515 485 9,7 159,3 131,6 38,7 

ʂʨʫʠʟʝʨ, 35% ʩʫʩ. ʢ. 

(thiametoxam) 
4 5000 4335 665 13,3 157,0 129,4 35,1 

ʄʘ h(Phaseolus aureus Pip) 

ʂʦʥʪʨʦʣʴ (ʙʝʟ ʦʙʨʘʙʦʪʢʠ) ð 5000 2685 2315 46,3 77,1 39,3 ð 

ɸʚʘʣʘʥʯʝ,70% ʥ. ʢʫʢ 

(imidacloprid ) 
4 5000 4828 172 3,8 81,7 55,9 42,5 

ʂʨʫʠʟʝʨ 35% ʩʫʩ. ʢ. 

(thiametoxam) 
5 5000 4627 373 7,4 80,7 52,1 38,9 

ʅʫʪ (Cicer arietinum L) 

ʂʦʥʪʨʦʣʴ (ʙʝʟ ʦʙʨʘʙʦʪʢʠ) ð 5000 2712 2288 45,7 219,1 116,0 ð 

ɸʚʘʣʘʥʯʝ, 70% ʥ. ʢʫʢ 

(imidacloprid ) 
5 5000 4470 530 10,6 233,2 149,1 35,1 

ʂʨʫʠʟʝʨ 35% ʩʫʩ. ʢ. 

(thiametoxam) 
4 5000 4435 565 11,3 228,0 145,1 34,4 

 

ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʦʙʨʘʙʦʪʢʘ 

ʩʝʤʷʥ ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʩ ʧʨʦʪʨʘʚʠʪʝʣʷʤʠ ʧʦ ʩʣʝʜʫʶʱʝʡ ʩʭʝʤʝ: ʟʘ 15 ʜʥʝʡ ʜʦ ʧʦʩʝʚʘ ʚ 

ʥʦʨʤʝ ʨʘʩʭʦʜʘ ɸʚʘʣʘʥʯʝ 70% ʩ. ʧ. 5 ʢʛ/ʪ ʠ ʂʨʫʠʟʝʨ 35% ʩʫʩ. ʢ., 4 ʣ/ʪ. ð ʧʦʣʫʯʝʥʥʳʡ ʫʨʦʞʘʡ 

ʤʝʥʴʰʝ ʟʘʨʘʞʘʝʪʩʷ ʟʝʨʥʦʚʢʘʤʠ ʥʘ 34,4ï42,5%, ʯʝʤ ʥʘ ʧʦʩʝʚʘʭ ʩ ʥʝʦʙʨʘʙʦʪʘʥʥʳʤ ʫʯʘʩʪʢʦʤ 

(ʢʦʥʪʨʦʣʝ).  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʪʦʪ ʤʝʪʦʜ ʙʦʨʴʙʳ ʩ ʟʝʨʥʦʚʢʘʤʠ ʩʦʭʨʘʥʷʝʪ ʜʦ 45ï50% ʫʨʦʞʘʷ. 

 

ʀʩʪʦʯʥʠʢʠ: 

(1). ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʧʦ ʠʩʧʳʪʘʥʠʶ ʠʥʩʝʢʪʠʮʠʜʦʚ, ʘʢʘʨʠʮʠʜʦʚ ʠ ʤʦʣʣʶʩʢʦʮʠʜʦʚ 

ʚ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ. ʄ. 1986. ʉ. 138-139. 

 

Sources: 

(1). Guidelines for the testing of insecticides, acaricides and molluscicides in crop production. 

Moscow, 1986, p. 138-139. 
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STATISTICAL PROGNOSI S OF THE PRODUCTION OF FRUITS AND VEGETA BLES 

GROWN BY FARMERS IN THE FERGANA REGION  

 

ÉHakimova Sh., Fergana Polytechnic Institute, Fergana, Uzbekistan 

ÉHabijonov S., Fergana Polytechnic Institute, Fergana, Uzbekistan 

ÉHojaev A., Fergana Polytechnic Institute, Fergana, Uzbekistan, imf_azizi83@mail.ru 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ ʠʤʝʶʪʩʷ ʙʦʣʴʰʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦ ʧʦʚʳʰʝʥʠʶ 

ʫʨʦʞʘʡʥʦʩʪʠ. ʆʜʥʠʤ ʠʟ ʥʠʭ ʷʚʣʷʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʠ ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʭ ʩʦʨʪʦʚ ʧʣʦʜʦʚ, ʘ 

ʪʘʢʞʝ ʧʦʚʳʰʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʧʦ ʢʘʞʜʦʤʫ ʩʦʨʪʫ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʠʟʫʯʘʪʴ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚ, ʠʩʧʦʣʴʟʫʷ ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʬʘʢʪʦʨʳ, 

ʚʣʠʷʶʱʠʝ ʥʘ ʧʦʚʳʰʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. ʆʜʥʠʤ ʠʟ ʤʝʪʦʜʦʚ 

ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. ʇʨʦʛʥʦʟ, ʩʦʩʪʘʚʣʝʥʥʳʡ ʧʦ 

ʵʪʦʡ ʤʝʪʦʜʠʢʝ, ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʤʦʪʨʝʪʴ ʜʠʥʘʤʠʢʫ ʨʦʩʪʘ ʪʘʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʢʘʢ ʫʨʦʞʘʡʥʦʩʪʴ, 

ʪʨʫʜʦʚʳʝ ʟʘʪʨʘʪʳ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʨʘʩʯʝʪʦʚ ʧʦ 

ʨʘʟʣʠʯʥʳʤ ʦʪʨʘʩʣʷʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ. ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʷʚʣʷʶʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʩʨʝʜʩʪʚʦʤ ʦʧʨʝʜʝʣʝʥʠʷ, ʘʥʘʣʠʟʘ, ʦʮʝʥʢʠ ʩʠʣʴʥʳʭ ʠ ʫʷʟʚʠʤʳʭ ʩʪʦʨʦʥ 

ʨʝʛʠʦʥʘʣʴʥʳʭ ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚ, ʧʨʠʥʷʪʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʨʝʰʝʥʠʡ ʯʝʨʝʟ ʨʘʟʨʘʙʦʪʢʫ ʠ 

ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʨʝʛʠʦʥʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ. ʕʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʠ ʥʘ 

ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʜʘʥʥʳʭ ʩʫʙʲʝʢʪʦʚ. 

 

Abstract. In farms there are great opportunities for increasing crop yields. One of them is an 

increase in the share of high-grade fruit varieties, as well as an increase in crop, yield for each 

variety. To do this, it is necessary to study the activities of farms using new technologies, to analyze 

the factors affecting the increase in the crop yield of agricultural products. One of the methods is a 

method of modeling based on statistical data. The prognosis made by this method allows us to 

consider the growth dynamics of indicators such as crop yield, labor costs and production 

efficiency. The data of calculations for various branches of production in farms are presented. 

Statistical studies are a necessary means of identifying, analyzing, evaluating the strengths and 

vulnerabilities of regional farms, and making optimal decisions through the development and 

implementation of regional programs. This, in turn, has an impact on the economic development of 

these subjects. 
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ɺʚʝʜʝʥʠʝ 

ʉ ʫʯʝʪʦʤ ʙʳʩʪʨʦʛʦ ʨʦʩʪʘ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʋʟʙʝʢʠʩʪʘʥʘ ð ʜʦ 32 ʤʣʥ ʯʝʣ. ʚ 

2018 ʛ., ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʧʨʦʜʦʚʦʣʴʩʪʚʠʝʤ ʞʠʪʝʣʝʡ ʨʝʩʧʫʙʣʠʢʠ. 

ɺʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʟʜʘʥʠʷ ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʨʝʜʧʨʠʷʪʠʡ ʧʝʨʚʠʯʥʦʡ 

ʧʝʨʝʨʘʙʦʪʢʠ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ. ɸ ʵʪʦ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʦʚʦʱʝʡ ð ʜʦ 6 ʤʣʥ ʪ, ʢʘʨʪʦʬʝʣʷ ð 2,5 ʤʣʥ ʪ, ʙʘʭʯʝʚʳʭ ʢʫʣʴʪʫʨ ð ʜʦ 3,0ï3,2 ʤʣʥ ʪ, ʘ ʪʘʢʞʝ ʠ 

ʜʘʣʴʥʝʡʰʝʝ ʫʚʝʣʠʯʝʥʠʝ. ʕʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʪʨʝʙʫʝʪ ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʘʟʚʠʪʠʷ ʦʪʨʘʩʣʠ 

ʧʣʦʜʦʚʦʜʩʪʚʘïʦʚʦʱʝʚʦʜʩʪʚʘ ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʘʭ ʨʝʩʧʫʙʣʠʢʠ.  

 

ʄʝʪʦʜʦʣʦʛʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʠ ʝʝ ʘʥʘʣʠʟ, ʧʦʟʚʦʣʠʣ ʚʳʧʦʣʥʠʪʴ ʨʘʙʦʪʫ ʧʦ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʶ ʨʘʟʚʠʪʠʷ ʧʣʦʜʦʚʦʜʩʪʚʘ ʠ ʦʚʦʱʝʚʦʜʩʪʚʘ ʚ ʨʝʩʧʫʙʣʠʢʝ ʚ ʮʝʣʦʤ ʠ ʜʘʪʴ 

ʨʝʛʠʦʥʘʣʴʥʫʶ ʦʮʝʥʢʫ. ʅʘ ʦʩʥʦʚʝ ʚʳʧʦʣʥʝʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʧʨʦʛʨʘʤʤʘ, ʢʦʪʦʨʘʷ 

ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʚ ʨʝʛʠʦʥʘʭ ʠ ʚ ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ ʜʣʷ ʫʩʧʝʰʥʦʛʦ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʪʝʢʫʱʝʡ ʨʘʙʦʪʳ ʠ ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʧʨʦʛʥʦʟʘ ʨʘʟʚʠʪʠʷ ʵʪʠʭ ʩʪʨʫʢʪʫʨ. 

ɺ ʨʘʙʦʪʝ Sch¿pbach J. (2015) ʧʨʝʜʩʪʘʚʣʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ, ʦʧʨʝʜʝʣʝʥʦ ʤʝʩʪʦ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ ɺɺʇ, ʦʩʚʝʱʝʥʳ ʚʦʧʨʦʩʳ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʧʠʱʝʚʦʡ ʙʝʟʦʧʘʩʥʦʩʪʴʶ. ɺʚʝʜʝʥʠʝ ʠʥʚʝʩʪʠʮʠʡ ʚ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ, 

ʧʨʠʚʣʝʯʝʥʠʝ ʠʥʚʝʩʪʠʮʠʡ ʚ ʜʝʷʪʝʣʴʥʦʩʪʴ ʤʘʣʳʭ ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚ ʠ ʨʘʟʚʠʪʠʝ ʠʭ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚʦʧʨʦʩʳ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚ ʠ ʯʝʨʝʟ ʥʠʭ ʠʭ 

ʚʦʟʤʦʞʥʦʩʪʠ, ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʚʦʟʤʦʞʥʳʝ ʥʝʜʦʩʪʘʪʢʠ [1]. 

ɺ ʨʘʙʦʪʝ Tanthaphone C. (2007) ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ ʬʝʨʤʝʨʩʢʠʭ 

ʭʦʟʷʡʩʪʚ, ʠʭ ʵʚʦʣʶʮʠʦʥʥʦʝ ʨʘʟʚʠʪʠʝ, ʤʦʥʠʪʦʨʠʥʛ ʜʝʷʪʝʣʴʥʦʩʪʠ ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚ, 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ [2].  

Chiona S. (2011) ʨʘʩʢʨʳʚʘʝʪ ʦʩʦʙʝʥʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʨʩʢʠʭ 

ʭʦʟʷʡʩʪʚ, ʠʭ ʦʩʥʦʚʥʳʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʘ ʪʘʢʞʝ ʧʦʢʘʟʘʪʝʣʠ ʪʝʭʥʠʯʝʩʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ [3]. 

ɺ 2017 ʛ. ʩʠʣʘʤʠ ʜʝʭʢʘʥ, ʬʝʨʤʝʨʦʚ ʠ ʟʝʤʣʝʚʣʘʜʝʣʴʮʝʚ ʋʟʙʝʢʠʩʪʘʥʘ ʙʳʣʦ ʚʳʨʘʱʝʥʦ 21,4 

ʤʣʥ ʪ ʧʣʦʜʦʚʦïʦʚʦʱʥʳʭ ʧʨʦʜʫʢʪʦʚ. ʀʟ ʥʠʭ ð 11,4 ʤʣʥ ʪ ʦʚʦʱʝʡ, 2,1 ʤʣʥ ʪ ʙʘʭʯʝʚʳʭ 

ʢʫʣʴʪʫʨ, 3 ʤʣʥ ʪ ʢʘʨʪʦʬʝʣʷ, 3,1 ʤʣʥ ʪ ʬʨʫʢʪʦʚ, 1,8 ʤʣʥ ʪ ʚʠʥʦʛʨʘʜʘ [4]. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʨʝʬʦʨʤ ʚ ʨʝʩʧʫʙʣʠʢʝ ʙʳʣʠ ʦʙʨʘʟʦʚʘʥʳ ʜʝʭʢʘʥʩʢʠʝ ʠ 

ʬʝʨʤʝʨʩʢʠʝ ʭʦʟʷʡʩʪʚʘ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʠ ʧʝʨʝʨʘʙʦʪʢʝ ʧʨʦʜʫʢʮʠʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, 

ʦʩʦʙʝʥʥʦ, ʧʣʦʜʦʚʦïʦʚʦʱʥʳʭ ʠ ʙʘʭʯʝʚʳʭ ʢʫʣʴʪʫʨ. ʉ ʮʝʣʴʶ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʵʪʠʭ 

ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʩʫʙʲʝʢʪʦʚ ʠ ʩʦʟʜʘʥʠʷ ʰʠʨʦʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʠʭ ʨʘʟʚʠʪʠʷ 

ʧʨʘʚʠʪʝʣʴʩʪʚʦʤ ʙʳʣʠ ʧʨʠʥʷʪʳ ʨʷʜ ʥʦʨʤʘʪʠʚʥʦïʧʨʘʚʦʚʳʭ ʜʦʢʫʤʝʥʪʦʚ:  

ïʇʦʩʪʘʥʦʚʣʝʥʠʝ ʇʨʝʟʠʜʝʥʪʘ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʇʇ-3077 çʆ ʤʝʨʘʭ ʜʘʣʴʥʝʡʰʝʡ 

ʧʦʜʜʝʨʞʢʠ ʤʝʩʪʥʳʭ ʵʢʩʧʦʨʪʠʨʫʶʱʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʚʥʝʰʥʝ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠè ʦʪ 21 ʠʶʥʷ 2017 ʛ.,  

ïʇʇ-3351 çʆ ʤʝʨʘʭ ʜʘʣʴʥʝʡʰʝʡ ʣʠʙʝʨʘʣʠʟʘʮʠʠ ʚʥʝʰʥʝʡ ʪʦʨʛʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ 

ʧʦʜʜʝʨʞʢʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʠʭ ʩʫʙʲʝʢʪʦʚè ʦʪ 3 ʥʦʷʙʨʷ 2017 ʛ., 

ïʇʇ-3377 çʆ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʝʨʘʭ ʧʦ ʜʘʣʴʥʝʡʰʝʡ ʧʦʜʜʝʨʞʢʠ ʤʝʩʪʥʳʭ ʵʢʩʧʦʨʪʝʨʦʚ 

ʧʣʦʜʦʚʦïʦʚʦʱʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʚʠʥʦʛʨʘʜʘ, ʙʘʭʯʝʚʳʭ, ʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ, ʘ ʪʘʢʞʝ, ʩʫʝhʥʥʳʭ 

ʦʚʦʱʝʡ ʠ ʧʣʦʜʦʚè ʦʪ 6 ʥʦʷʙʨʷ 2017 ʛ.,  
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ïʇʇ-2520 çʆ ʤʝʨʘʭ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʟʘʢʫʧʢʠ ʧʣʦʜʦʚʦïʦʚʦʱʥʦʡ, 

ʢʘʨʪʦʬʝʣʴʥʦʡ ʠ ʙʘʭʯʝʚʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷè ʦʪ 12 ʘʧʨʝʣʷ 2016 ʛ.  

ʕʪʠ ʥʦʨʤʘʪʠʚʥʦïʧʨʘʚʦʚʳʝ ʜʦʢʫʤʝʥʪʳ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʛʣʫʙʦʢʦʝ ʨʝʬʦʨʤʠʨʦʚʘʥʠʝ 

ʩʠʩʪʝʤʳ ʚ ʮʝʣʷʭ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʧʣʦʜʦʚʦïʦʚʦʱʝʚʦʜʩʪʚʘ ʠ ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ ʚʦ ʚʩʝʭ 

ʨʝʛʠʦʥʘʭ ʨʝʩʧʫʙʣʠʢʠ, ʧʦʚʳʰʝʥʠʷ ʵʢʩʧʦʨʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. 

ɺ ʈʝʩʧʫʙʣʠʢʝ ʋʟʙʝʢʠʩʪʘʥ ʟʘ ʧʨʦʰʝʜʰʠʝ ʛʦʜʳ ʨʝʰʝʥʦ ʤʥʦʞʝʩʪʚʦ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ 

ʚʦʧʨʦʩʦʚ ʚ ʦʙʣʘʩʪʠ ʜʦʩʪʘʪʦʯʥʦʛʦ ʨʘʟʚʠʪʠʷ ʧʣʦʜʦʚʦïʦʚʦʱʝʚʦʜʩʪʚʘ, ʙʘʭʯʝʚʦʜʩʪʚʘ ʠ 

ʩʘʜʦʚʦʜʩʪʚʘ, ʚ ʪʦʤ ʯʠʩʣʝ, ʨʘʩʬʦʨʤʠʨʦʚʘʥʳ ʢʦʣʣʝʢʪʠʚʥʳʝ ʭʦʟʷʡʩʪʚʘ ʠ ʜʨʫʛʠʝ ʭʦʟʷʡʩʪʚʘ, 

ʚʳʨʘʱʠʚʘʶʱʠʝ ʧʣʦʜʦʚʦïʦʚʦʱʥʫʶ ʧʨʦʜʫʢʮʠʶ, ʠʭ ʟʝʤʣʠ ʙʳʣʠ ʨʘʩʧʨʝʜʝʣʝʥʳ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤ ʬʝʨʤʝʨʩʢʠʤ ʭʦʟʷʡʩʪʚʘʤ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟʫʯʘʝʪʩʷ ʦʙʲʝʤ ʢʫʣʴʪʫʨ, ʩʦʩʪʘʚ ʠ ʜʠʥʘʤʠʢʘ, ʦʨʛʘʥʠʟʘʮʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʩʦʮʠʘʣʴʥʦïɻ ʢʦʥʦʤʠʯʝʩʢʘʷ ʢʘʪʝʛʦʨʠʷ ʭʦʟʷʡʩʪʚʘ ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚ, 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʚ ʧʣʦʜʦʚʦʜʩʪʚʝïʦʚʦʱʝʚʦʜʩʪʚʝ, ʚ ʦʪʥʦʰʝʥʠʠ ʝʛʦ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ 

ʬʦʨʤ; ʥʘ ʦʩʥʦʚʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʘʥʘʣʠʟʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʟʘʠʤʦʟʘʚʠʩʠʤʦʩʪʴ ʦʙʲʝʤʘ ʧʦʩʝʚʥʳʭ 

ʧʣʦʱʘʜʝʡ ʢʦʣʠʯʝʩʪʚʦʤ ʫʨʦʞʘʷ, ʘ ʪʘʢʞʝ, ʫʨʦʚʥʝʤ ʫʨʦʞʘʡʥʦʩʪʠ, ʥʘʣʠʯʠʝ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ, 

ʫʨʦʚʝʥʴ ʤʘʪʝʨʠʘʣʴʥʦïʪʝʭʥʠʯʝʩʢʦʛʦ ʩʥʘʙʞʝʥʠʷ, ʜʠʥʘʤʠʢʘ ʪʨʫʜʦʚʳʭ ʟʘʪʨʘʪ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʨʘʩʭʦʜʦʚ, ʫʨʦʚʝʥʴ ʠʟʤʝʥʝʥʠʷ ʪʘʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʢʘʢ ʜʝʥʝʞʥʳʝ ʧʦʩʪʫʧʣʝʥʠʷ ʠ ʜʦʭʦʜʳ 

(ʧʨʠʙʳʣʴ) ʠ ʠʭ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ. 

ɺ ʜʝʷʪʝʣʴʥʦʩʪʠ ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚ, ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʚ ʧʣʦʜʦʚʦʜʩʪʚʝï

ʦʚʦʱʝʚʦʜʩʪʚʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʧʦʵʪʘʧʥʦ: 

1. ʀʟʫʯʝʥʠʝ ʧʨʦʮʝʩʩʘ ʚʳʨʘʱʠʚʘʥʠʷ ʧʨʦʜʫʢʮʠʠ ʠ ʝʛʦ ʨʝʟʫʣʴʪʘʪʦʚ ʯʝʨʝʟ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʠ 

ʬʘʢʪʦʨʥʳʡ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ; 

2. ʆʧʨʝʜʝʣʝʥʠʝ ʧʨʦʮʝʩʩʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʨʝʘʣʠʟʘʮʠʶ ʧʨʦʜʫʢʮʠʠ ʠ ʢʘʯʝʩʪʚʘ ʥʘ ʦʩʥʦʚʝ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ; 

3. ʌʘʢʪʦʨʥʳʡ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʩʦʩʪʦʷʥʠʷ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʭʦʟʷʡʩʪʚʘ 

ʤʘʪʝʨʠʘʣʴʥʳʤʠ ʠ ʪʨʫʜʦʚʳʤʠ ʨʝʩʫʨʩʘʤʠ ʠ ʫʨʦʚʥʷ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ; 

4. ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʫʨʦʞʘʡʥʦʩʪʠ ʚʠʜʘ ʢʫʣʴʪʫʨ ʠ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʥʝʛʦ; 

5. ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʫʨʦʚʥʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʠ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ 

ʥʝʛʦ; 

6. ʌʘʢʪʦʨʥʳʡ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʩʦʩʪʦʷʥʠʷ ʤʘʪʝʨʠʘʣʴʥʦʡ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʠ; 

7. ʉʪʘʪʠʩʪʠʯʝʩʢʦʝ ʠʟʫʯʝʥʠʝ ʬʠʥʘʥʩʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ ʭʦʟʷʡʩʪʚʘ ʠ ʢʨʫʛʘ ʚʣʠʷʥʠʷ 

ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʥʝʛʦ. 

ʈʘʟʚʠʪʠʝ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʌʝʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʝʤ, ʯʪʦ ʙʦʣʴʰʘʷ 

ʯʘʩʪʴ ʥʘʩʝʣʝʥʠʷ ʧʨʦʞʠʚʘʝʪ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ (www.stat.uz).  

ɺ ʯʠʩʣʦ ʦʩʥʦʚʥʳʭ ʦʪʨʘʩʣʝʡ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʦʙʣʘʩʪʠ ʚʭʦʜʷʪ: ʭʣʦʧʢʦʚʦʜʩʪʚʦ, 

ʟʝʨʥʦʚʦʜʩʪʚʦ, ʢʦʢʦʥʦʚʦʜʩʪʚʦ, ʧʣʦʜʦʚʦïʦʚʦʱʝʚʦʜʩʪʚʦ, ʩʘʜʦʚʦʜʩʪʚʦ ʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʦ. 

ɺ ʌʝʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʝʡʩʪʚʫʶʪ 8882 ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚ. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʦʪʨʘʩʣʷʤ ʩʣʝʜʫʶʱʝʝ: ʚ ʭʣʦʧʢʦʚʦʜʩʪʚʝ ʠ ʟʝʨʥʦʚʦʜʩʪʚʝ ð 3932 ʭʦʟʷʡʩʪʚ 

(ʩʨʝʜʥʷʷ ʟʝʤʝʣʴʥʘʷ ʧʣʦʱʘʜʴ 57ï70 ʛʘ), ʚ ʦʚʦʱʝʚʦʜʩʪʚʝïʙʘʭʯʝʚʦʜʩʪʚʝ ð 342 ʭʦʟʷʡʩʪʚ 

(ʩʨʝʜʥʷʷ ʟʝʤʝʣʴʥʘʷ ʧʣʦʱʘʜʴ 5ï15 ʛʘ), ʚ ʩʘʜʦʚʦʜʩʪʚʝ ʠ ʚʠʥʦʛʨʘʜʘʨʩʪʚʝ ð 4382 ʭʦʟʷʡʩʪʚ 

(ʩʨʝʜʥʷʷ ʟʝʤʝʣʴʥʘʷ ʧʣʦʱʘʜʴ 5ï20 ʛʘ) ʠ ʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ð 331 ʭʦʟʷʡʩʪʚ (ʩʨʝʜʥʷʷ ʟʝʤʝʣʴʥʘʷ 

ʧʣʦʱʘʜʴ 60ï70 ʛʘ) (www.farstat.uz) [5]. 

ʅʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠʚʝʜʝʤ ʪʨʠ ʦʩʥʦʚʥʳʭ ʩʧʦʩʦʙʘ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʩʬʝʨʝ ʧʣʦʜʦʚʦïʦʚʦʱʝʚʦʜʩʪʚʘ: 

ɺʦ-ʧʝʨʚʳʭ, ʢʣʘʩʩʠʯʝʩʢʠʝ ʩʧʦʩʦʙʳ ʦʙʱʝʡ ʩʪʘʪʠʩʪʠʢʠ, ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪ ʪʘʢʠʝ 

ʩʧʦʩʦʙʳ, ʢʘʢ ʩʪʘʪʠʩʪʠʯʝʩʢʦʝ ʛʨʫʧʧʠʨʦʚʘʥʠʝ, ʚʳʙʦʨʦʯʥʳʡ ʩʧʦʩʦʙ, ʢʦʨʨʝʣʷʮʠʦʥʥʳʡ ʠ 

ʨʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟ, ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ, ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ. 

http://www.bulletennauki.com/
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ɺʦ-ʚʪʦʨʳʭ, ʩʦʚʨʝʤʝʥʥʳʝ ʩʧʦʩʦʙʳ ʩʪʘʪʠʩʪʠʢʠ, ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪ ʤʥʦʛʦʦʪʨʘʩʣʝʚʦʡ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, ʧʣʘʥʠʨʦʚʘʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʜʨʫʛʠʝ. 

ɺ-ʪʨʝʪʴʠʭ, ʩʪʦʭʘʩʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʦʧʝʨʘʮʠʡ, ʩʪʦʭʘʩʪʠʯʝʩʢʦʝ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ, ʩʪʦʭʘʩʪʠʯʝʩʢʠʝ ʩʧʦʩʦʙʳ ʫʧʨʘʚʣʝʥʠʷ ʨʝʟʝʨʚʘʤʠ. 

ʇʦʩʪʘʨʘʝʤʩʷ ʦʧʨʝʜʝʣʠʪʴ ʜʠʥʘʤʠʢʫ ʚʘʣʦʚʦʡ ʫʨʦʞʘʡʥʦʩʪʠ ʚʠʥʦʛʨʘʜʘ ʚ ʌʝʨʛʘʥʩʢʦʡ 

ʦʙʣʘʩʪʠ ʥʘ ʦʩʥʦʚʝ ʤʦʜʝʣʠ ʧʨʷʤʦʣʠʥʝʡʥʦʛʦ ʪʨʝʥʜʘ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʨʝʥʜʘ ʨʘʟʚʠʪʠʷ 

ʚʳʨʘʱʠʚʘʥʠʷ ʚʠʥʦʛʨʘʜʘ ʚ ʌʝʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʠʩʧʦʣʴʟʫʝʤ ʫʨʘʚʥʝʥʠʝ ʧʨʷʤʦʣʠʥʝʡʥʦʡ ʫʚʷʟʢʠ. 

ʊʘʢ ʢʘʢ ʛʨʘʬʠʢ ʚʳʨʘʱʠʚʘʥʠʷ ʚʠʥʦʛʨʘʜʘ ʥʘ ʦʩʥʦʚʝ ʵʤʧʠʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʜʘʥʥʳʝ, ʧʨʠʚʝʜʝʥʥʳʝ ʧʦ ʛʦʜʘʤ, ʪʘʢʞʝ ʠʟʤʝʥʷʶʪʩʷ ʚ ʬʦʨʤʝ, ʧʦʭʦʞʝʡ ʥʘ ʘʨʠʬʤʝʪʠʯʝʩʢʫʶ 

ʧʨʦʛʨʝʩʩʠʶ. 

ʋʨʘʚʥʝʥʠʝ ʧʨʷʤʦʣʠʥʝʡʥʦʛʦ ʪʨʝʥʜʘ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: ʫ=a0+a1t. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʥʘʩʪʦʷʱʝʛʦ ʚʠʜʘ ʤʦʜʝʣʠ ʪʨʝʥʜʘ ʚʳʯʠʩʣʷʝʤ (ʘ0, ʘ1) ʧʘʨʘʤʝʪʨʳ ʫ.  

= ī1,72 

= 1,31t 

ʆʧʨʝʜʝʣʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʚʩʪʘʚʣʷʝʤ ʚ ʫʨʘʚʥʝʥʠʝ ʪʨʝʥʜʘ: 

 
(1)  

ɿʥʘʯʠʪ, ʦʩʥʦʚʥʘʷ ʪʝʥʜʝʥʮʠʷ ʨʘʟʚʠʪʠʷ ʚʳʨʘʱʠʚʘʥʠʷ ʚʠʥʦʛʨʘʜʘ ʚ ʌʝʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ 

ʠʤʝʝʪ ʚʠʜ ʚʳʰʝʧʨʠʚʝʜʝʥʥʦʡ ʤʦʜʝʣʠ. ʅʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʦʧʨʝʜʝʣʝʥ ʧʨʦʛʥʦʟ ʜʦʩʪʠʞʝʥʠʷ 

ʧʝʨʩʧʝʢʪʠʚ ʚʳʨʘʱʠʚʘʥʠʷ ʚʠʥʦʛʨʘʜʘ ʥʘ ʭʦʟʷʡʩʪʚʘʭ ʌʝʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 2018ï2021 ʛʛ.: 

 

ʚ 2018 ʛʦʜʫ: ʫ2018= ī1,72+1,31Ĭ12= 14,0 ʪʳʩ ʪ;  

ʚ 2019 ʛʦʜʫ: ʫ2019= ī1,72+1,31Ĭ13= 15,31 ʪʳʩ ʪ; 

ʚ 2020 ʛʦʜʫ: ʫ2020= ī1,72+1,31Ĭ14= 16,62 ʪʳʩ ʪ; 

ʚ 2021 ʛʦʜʫ: ʫ2021= ī1,72+1,31Ĭ15= 17,93 ʪʳʩ ʪ. 

 

ʊʘʢʞʝ ʚʳʯʠʩʣʝʥʳ ʚʦʟʤʦʞʥʳʝ ʫʨʦʚʥʠ ʚʳʨʘʱʠʚʘʥʠʷ ʚʠʥʦʛʨʘʜʘ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ ʚ 

ʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ʠ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʚʦʟʤʦʞʥʳʝ ʨʝʟʫʣʴʪʘʪʳ: 

 

ʚ 2018 ʛʦʜʫ: ʫ2018= 83,86+9,87Ĭ4=123,34 ʮ/ʛʘ; 

ʚ 2019 ʛʦʜʫ: ʫ2019= 83,86+9,87Ĭ5=133,21 ʮ/ʛʘ; 

ʚ 2020 ʛʦʜʫ: ʫ2020= 83,86+9,87Ĭ6=143,08 ʮ/ʛʘ; 

ʚ 2021 ʛʦʜʫ: ʫ2021= 83,86+9,87Ĭ7=152,95 ʮ/ʛʘ. 

 

ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʤʦʜʝʣʠ ʪʨʝʥʜʘ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʚ ʠʟʫʯʘʝʤʳʡ 

ʧʝʨʠʦʜ ʚ ʦʙʣʘʩʪʠ ʙʫʜʝʪ ʧʦʣʫʯʝʥ ʫʨʦʞʘʡ ʚʠʥʦʛʨʘʜʘ ʚ ʩʨʝʜʥʝʤ 83,86 ʮ/ʛʘ, ʘ ʚ ʧʦʩʣʝʜʫʶʱʝʤ 

ʧʝʨʠʦʜʝ ʫʚʝʣʠʯʠʪʩʷ ʝʱʝ ʥʘ 9,87 ʮ/ʛʘ.  

ɺʣʠʷʥʠʝ ʨʘʟʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʜʠʥʘʤʠʢʫ ʚʳʨʘʱʠʚʘʥʠʷ ʚʠʥʦʛʨʘʜʘ ʤʦʞʥʦ ʦʧʨʝʜʝʣʷʪʴ ʩ 

ʧʦʤʦʱʴʶ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʯʠʪʳʚʘʪʴ ʦʙʱʫʶ () 

ʬʘʢʪʦʨʥʫʶ () ʠ ʩʣʫʯʘʡʥʳʝ () ʜʠʩʧʝʨʩʠʠ ʠ ʠʟʫʯʠʪʴ ʠʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ. 

ʆʙʱʘʷ ʜʠʩʧʝʨʩʠʷ ʦʧʨʝʜʝʣʷʝʪ ʩʨʝʜʥʠʝ ʦʪʢʣʦʥʝʥʠʷ ʠ ʚʣʠʷʥʠʝ ʚʩʝʭ ʬʘʢʪʦʨʦʚ, ʚʭʦʜʷʱʠʭ ʠ 

ʥʠʩʭʦʜʷʱʠʭ ʚ ʪʨʝʥʜʦʚʦʡ ʤʦʜʝʣʠ ʚʘʣʦʚʦʛʦ ʫʨʦʞʘʷ ʚʠʥʦʛʨʘʜʘ. 
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(0,7ī5,49)
2 
+ (1,9ī5,49)

2
 + (2,2ī5,49)

2 
+ (2,6ī5,49)

2
 + (3,2ī5,49)

2
 + (5,3ī5,49)

2
 + 

(6,8ī5,49)
2
 + (8,9ī5,49)

2
 + (11,0ī5,49)

2
 + (12,3ī5,49)

2
/10 = 150,369/10 = 15,0369 

 ʪʳʩ ʪ. 

ɸ ʬʘʢʪʦʨʥʘʷ ʜʠʩʧʝʨʩʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʚʣʠʷʥʠʝ ʧʨʠʟʥʘʢʦʚ ʦʩʥʦʚʥʦʛʦ ʬʘʢʪʦʨʘ 

(ʦʪʢʣʦʥʝʥʠʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʚʨʝʤʝʥʠ) 

(ī0,41ī0,7)
2
 + (0,9ī1,9)

2
 + (2,21ī2,2)

2
 + (3,52ī2,6)

2
 + (4,83ī3,2)

2
 + 

(6,14ī5,3)
2
 + (7,45ī6,8)

2
 + (8,76ī8,9)

2
 + (10,07ī11)

2
 + (11,38ī12,3)

2
/10 = 8,5724/10 = 0,85724 

=0,926 

 

ɺ ʩʣʫʯʘʡʥʦʡ ʠʣʠ ʪʨʝʥʜʦʚʦʡ ʤʦʜʝʣʠ ʩ ʧʦʤʦʱʴʶ ʦʩʪʘʪʦʯʥʦʡ (ʩʣʫʯʘʡʥʦʡ) ʜʠʩʧʝʨʩʠʠ 

ʦʧʨʝʜʝʣʷʝʤ ʦʪʢʣʦʥʝʥʠʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʥʝʫʯʪʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ, ʧʦʩʝʚʥʦʡ 

ʧʣʦʱʘʜʠ: 

=15,0369ī0,85724=14,17966 

 

= 3,76  
(2) 

ʅʘ ʦʩʥʦʚʝ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʦʧʨʝʜʝʣʷʝʤ ʢʦʵʬʬʠʮʠʝʥʪ ʜʝʪʝʨʤʠʥʘʮʠʠ: 

(ʠʣʠ 5,7%) 

(3) 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʦʪʢʣʦʥʝʥʠʷ ʚ ʫʨʦʞʘʡʥʦʩʪʠ ʚʠʥʦʛʨʘʜʘ ʚ ʌʝʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦ 

ʛʦʜʘʤ, ʬʘʢʪʦʨ ʚʨʝʤʝʥʠ ʦʢʘʟʘʣʦ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ, ʪ. ʝ. 5,7%. ʈʘʩʩʯʠʪʘʥʥʘʷ ʜʠʩʧʝʨʩʠʷ 

ʝɦʝ ʨʘʟ ʜʦʢʘʟʳʚʘʝʪ ʩʠʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʜʠʥʘʤʠʢʫ ʚʘʣʦʚʦʡ ʫʨʦʞʘʡʥʦʩʪʠ ʚʠʥʦʛʨʘʜʘ ʚ ʜʘʥʥʦʡ 

ʪʨʝʥʜʦʚʦʡ ʤʦʜʝʣʠ ʪʘʢʠʭ ʥʝʫʯʪʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʢʘʢ ʫʨʦʞʘʡʥʦʩʪʴ, ʧʦʩʝʚʥʳʝ ʧʣʦʱʘʜʠ, 

ʪʝʭʥʦʣʦʛʠʷ, ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ. 

ɺ ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ ʠʤʝʶʪʩʷ ʙʦʣʴʰʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦ ʧʦʚʳʰʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ. 

ʆʜʥʠʤ ʠʟ ʥʠʭ ʷʚʣʷʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʠ ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʭ ʩʦʨʪʦʚ ʧʣʦʜʦʚ, ʘ ʪʘʢʞʝ, 

ʧʦʚʳʰʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʧʦ ʢʘʞʜʳʤ ʩʦʨʪʘʤ. ɼʣʷ ʵʪʦʛʦ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚ 

ʥʝʦʙʭʦʜʠʤʦ ʠʟʫʯʘʪʴ ʥʘ ʦʩʥʦʚʝ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ 

ʧʦʚʳʰʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʫʨʦʚʝʥʴ ʠʭ ʚʣʠʷʥʠʷ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʀʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ, 

ʧʫʪʝʡ ʧʦʚʳʰʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚ, ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʚ 

ʧʣʦʜʦʚʦʜʩʪʚʝïʦʚʦʱʝʚʦʜʩʪʚʝ ʚ ʌʝʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦʟʚʦʣʠʣʠ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

1. ɺ ʦʮʝʥʢʝ ʩʪʘʙʠʣʠʟʘʮʠʠ ʠ ʵʢʩʧʦʨʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʨʝʛʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʧʨʦʩ ʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠ ʘʥʘʣʠʟ ʨʘʟʚʠʪʠʷ ʬʝʨʤʝʨʩʢʠʭ 

ʭʦʟʷʡʩʪʚ, ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʚ ʧʣʦʜʦʚʦʜʩʪʚʝïʦʚʦʱʝʚʦʜʩʪʚʝ. ʇʨʠ ʵʪʦʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʩʨʝʜʩʪʚʦʤ ʦʧʨʝʜʝʣʝʥʠʷ, ʘʥʘʣʠʟʘ, ʦʮʝʥʢʠ ʩʠʣʴʥʳʭ ʠ 

ʫʷʟʚʠʤʳʭ ʩʪʦʨʦʥ ʨʝʛʠʦʥʘʣʴʥʳʭ ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚ, ʧʨʠʥʷʪʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʨʝʰʝʥʠʡ ʯʝʨʝʟ 

ʨʘʟʨʘʙʦʪʢʫ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʨʝʛʠʦʥʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ. ʕʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʢʘʟʳʚʘʝʪ 

ʚʣʠʷʥʠʝ ʠ ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʜʘʥʥʳʭ ʩʫʙʲʝʢʪʦʚ. 
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2. ʌʝʨʤʝʨʩʢʠʝ ʭʦʟʷʡʩʪʚʘ, ʷʚʣʷʶʱʠʝʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʬʦʨʤ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʠʤʝʶʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʙʦʣʴʰʠʝ ʚʦʟʤʦʞʥʦʩʪʠ. ɺʤʝʩʪʝ ʩ ʵʪʠʤ ʚ 

ʦʪʨʘʩʣʠ ʠʤʝʶʪʩʷ ʦʛʨʦʤʥʳʝ ʥʝʟʘʜʝʡʩʪʚʦʚʘʥʥʳʝ ʧʦʪʝʥʮʠʘʣ ʠ ʚʦʟʤʦʞʥʦʩʪʠ. ʕʪʦ ʪʨʝʙʫʝʪ 

ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚ, ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʚ ʧʣʦʜʦʚʦʜʩʪʚʝï

ʦʚʦʱʝʚʦʜʩʪʚʝ, ʤʦʜʝʨʥʠʟʘʮʠʠ ʦʪʨʘʩʣʠ. 

3. ʉʪʘʪʠʩʪʠʢʘ ʧʣʦʜʦʚʦʜʩʪʚʘïʦʚʦʱʝʚʦʜʩʪʚʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʩʝʚʥʳʭ 

ʧʣʦʱʘʜʝʡ ʠ ʩʦʨʪʦʚ ʢʫʣʴʪʫʨ, ʤʥʦʛʦʣʝʪʥʠʭ ʥʘʩʘʞʜʝʥʠʡ, ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, 

ʫʨʦʞʘʡʥʦʩʪʠ ʧʣʦʜʦʚʦïʦʚʦʱʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʧʦʪʝʨʴ ʚ ʧʨʦʮʝʩʩʝ ʩʙʦʨʘ ʧʣʦʜʦʚʦïʦʚʦʱʥʦʡ 

ʧʨʦʜʫʢʮʠʠ ʠ ʜʨʫʛʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʉʪʘʪʠʩʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʣʦʜʦʚʦïʦʚʦʱʥʦʡ ʦʪʨʘʩʣʠ ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʨʘʩʯʝʪʝ ʩʦʩʪʦʷʥʠʷ ʠ ʫʨʦʚʥʷ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ, ʠ ʚ 

ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʧʨʦʛʨʝʩʩʘ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. 

4. ʅʝʜʦʩʪʘʪʦʯʥʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʵʬʬʝʢʪʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʚ ʩʬʝʨʝ 

ʧʣʦʜʦʚʦʜʩʪʚʘïʦʚʦʱʝʚʦʜʩʪʚʘ ʚ ʫʩʣʦʚʠʷʭ ʤʦʜʝʨʥʠʟʘʮʠʠ ʵʢʦʥʦʤʠʢʠ, ʧʦʟʚʦʣʷʶʱʝʡ ʧʦʣʫʯʝʥʠʷ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʧʦʨʦʞʜʘʝʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʪʨʫʜʥʦʩʪʠ ʚ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʮʝʥʢʝ 

ʜʘʥʥʳʭ ʭʦʟʷʡʩʪʚ. ʉʠʩʪʝʤʘ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʦʧʨʝʜʝʣʷʪʴ 

ʩʦʩʪʦʷʥʠʝ ʦʪʨʘʩʣʠ ʧʣʦʜʦʚʦʜʩʪʚʘïʦʚʦʱʝʚʦʜʩʪʚʘ, ʘ ʪʘʢʞʝ ʩʣʫʞʠʪ ʙʘʟʠʩʦʤ ʜʣʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠʩʩʣʝʜʫʝʤʳʭ ʧʨʦʮʝʩʩʦʚ, ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʝʥʠʷ ʠʟʤʝʥʝʥʠʡ, ʧʨʦʠʩʭʦʜʷʱʠʭ 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʩʦʩʪʦʷʥʠʷ 

ʧʣʦʜʦʚʦʦʚʦʱʥʦʡ ʦʪʨʘʩʣʠ. 
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ʍʀʄʀʏɽʉʂɸʗ ɿɸʑʀʊɸ HELIANTHUS  ANNUUS L. 

ʆʊ BOTRYTIS CINEREA PERS. 

 

Éʉʦʜʠʢʦʚ ɹ. ʉ., ʊʘʰʢʝʥʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

ʛ. ʊʘʰʢʝʥʪ, ʋʟʙʝʢʠʩʪʘʥ 

 

CHEMICAL PROTECTION OF HELIANTHUS  ANNUUS L. 

FROM BOTRYTIS CINEREA PERS. 

 

ÉSodikov B., Tashkent state agricultural University, Tashkent, Uzbekistan 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʦʙʩʫʞʜʘʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʬʫʥʛʠʮʠʜʘ ʐʘʚʠʪ ʌ 72% ʚ. ʛ. ʧʨʠ 

ʥʦʨʤʘʭ ʨʘʩʭʦʜʘ 2,0ï2,5 ʢʛ/ʛʘ. ʇʨʝʧʘʨʘʪ ʐʘʚʠʪ ʌ 72% ʚ. ʛ. ʧʦʢʘʟʘʣ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʪʠʚ Botrytis cinerea Pers. ɼʦ ʦʙʨʘʙʦʪʢʠ ʧʨʝʧʘʨʘʪʦʤ ʧʦʨʘʞʝʥʥʦʩʪʴ 

Helianthus annuus L. ʩʦʩʪʘʚʣʷʣʘ ʜʦ 20%. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʤʝʥʝʥʠʷ ʬʫʥʛʠʮʠʜʘ ʙʠʦʣʦʛʠʯʝʩʢʘʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ: ʥʘ ʣʠʩʪʴʷʭ ð 89,5%, ʥʘ ʩʪʝʙʣʷʭ ð 89,5%, ʥʘ ʢʦʨʟʠʥʢʘʭ ð 89,2%. 

ʆʧʨʝʜʝʣʝʥʘ ʦʧʪʠʤʘʣʴʥʘʷ ʥʦʨʤʘ ʨʘʩʭʦʜʘ ʧʨʝʧʘʨʘʪʘ ʠ ʪʝʭʥʦʣʦʛʠʷ ʦʙʨʘʙʦʪʢʠ. 

 

Abstract. The article discusses the use of a fungicide Shavit F 72% with consumption rates of 

2.0ï2.5 kg/ha. The drug Shavit F 72% use showed high efficacy against Botrytis cinerea Pers. 

Before treatment with the drug the prevalence of Helianthus annuus L. amounted to 20%. As a 

result of the application of the fungicide, the biological effectiveness was: on the leaves ð 89.5%, 

on the stems ð 89.5%, on the baskets ð 89.2%. Determined the optimal rate of consumption of the 

drug and processing technology. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʜʩʦʣʥʝʯʥʠʢ, ʙʦʣʝʟʥʠ, ʩʝʨʘʷ ʛʥʠʣʴ, Botrytis cinerea, ʧʦʨʘʞʝʥʠʷ, 

ʬʫʥʛʠʮʠʜ, ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. 

 

Keywords: sunflower, diseases, gray mold, Botrytis cinerea, lesions, fungicide, biological 

efficacy. 

 

ɺʚʝʜʝʥʠʝ 

ʉʝʨʘʷ ʛʥʠʣʴ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʠ ʥʘ ʚʩʝʭ ʥʘʜʟʝʤʥʳʭ ʦʨʛʘʥʘʭ. ʇʘʪʦʛʝʥ 

ʧʦʨʘʞʘʝʪ ʚʩʭʦʜʳ, ʩʪʝʙʣʠ, ʢʦʨʟʠʥʢʠ ʠ ʩʝʤʝʥʘ. ɹʦʣʴʥʳʝ ʚʩʭʦʜʳ ʧʦʛʠʙʘʶʪ ʦʯʝʥʴ ʙʳʩʪʨʦ. ʅʘ 

ʤʦʣʦʜʳʭ ʨʘʩʪʝʥʠʷʭ ʙʦʣʝʟʥʴ ʦʙʳʯʥʦ ʣʦʢʘʣʠʟʫʝʪʩʷ ʫ ʦʩʥʦʚʘʥʠʷ ʩʪʝʙʣʷ ʠ ʣʠʩʪʴʝʚ. ʇʦʨʘʞʝʥʥʳʝ 

ʫʯʘʩʪʢʠ ʙʫʨʝʶʪ ʠ ʧʦʢʨʳʚʘʶʪʩʷ ʩʝʨʳʤ ʥʘʣʝʪʦʤ, ʟʘʪʝʤ ʚ ʵʪʠʭ ʤʝʩʪʘʭ ʦʙʨʘʟʫʶʪʩʷ ʤʝʣʢʠʝ 

ʯʝʨʥʳʝ ʩʢʣʝʨʦʮʠʠ. 

ʅʘ ʩʪʝʙʣʷʭ ʩʝʨʘʷ ʛʥʠʣʴ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʧʦʞʝʣʪʝʥʠʷ, ʟʘʪʝʤ ʧʦʙʫʨʝʥʠʷ ʪʢʘʥʠ, ʯʘʩʪʴ 

ʩʪʝʙʣʷ, ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʚʳʰʝ ʧʦʨʘʞʝʥʥʦʛʦ ʤʝʩʪʘ, ʙʣʝʢʥʝʪ ʠ ʧʦʥʠʢʘʝʪ. 

ʉʦʛʣʘʩʥʦ ʉʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʧʦ ʧʷʪʠ ʧʨʠʦʨʠʪʝʪʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʷʤ ʚ 2017ï2021 ʛʦʜʘʭ ʦʧʨʝʜʝʣʝʥʳ ʟʘʜʘʯʠ ʧʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚʳʨʘʱʠʚʘʥʠʷ ʨʷʜʘ 

ʢʫʣʴʪʫʨ. ɺ ʨʘʤʢʘʭ ʠʭ ʠʩʧʦʣʥʝʥʠʷ 2017 ʛʦʜʫ ʚ ʋʟʙʝʢʠʩʪʘʥʝ ʙʳʣʠ ʨʘʩʰʠʨʝʥʳ ʧʣʦʱʘʜʠ, 

ʦʪʚʦʜʠʤʳʝ ʜʣʷ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʥʘ 4 ʪʳʩ ʛʘ.  

ʍʘʨʘʢʪʝʨʥʳʤʠ ʩʠʤʧʪʦʤʘʤʠ ʧʦʨʘʞʝʥʠʝ ʢʦʨʟʠʥʦʢ ʷʚʣʷʝʪʩʷ ʦʙʨʘʟʦʚʘʥʠʝ ʥʘ ʦʙʨʘʪʥʦʡ 

ʩʪʦʨʦʥʝ ʩʥʘʯʘʣʘ ʩʝʨʦʚʘʪʦïʢʦʨʠʯʥʝʚʳʭ ʧʷʪʝʥ, ʢʦʪʦʨʳʝ ʠʥʦʛʜʘ ʦʢʘʡʤʣʝʥʥʳʝ ʢʨʘʩʥʦʚʘʪʦïʙʫʨʦʡ 
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ʪʢʘʥʴʶ. ʇʷʪʥʘ ʚ ʜʘʣʴʥʝʡʰʝʤ ʨʘʟʨʘʩʪʘʶʪʩʷ, ʧʦʢʨʳʚʘʶʪʩʷ ʧʝʧʝʣʴʥʦïʩʝʨʳʤ ʥʘʣʝʪʦʤ, ʠ ʛʥʠʣʴ 

ʤʦʞʝʪ ʦʭʚʘʪʳʚʘʪʴ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʠʣʠ ʚʩʶ ʢʦʨʟʠʥʫ. 

ɿʘʨʘʞʝʥʥʦʝ ʩʝʤʷ ʪʝʨʷʝʪ ʚʩʭʦʞʝʩʪʴ ʠ ʧʦʢʨʳʚʘʝʪʩʷ ʩʧʣʦʰʥʳʤ ʩʝʨʳʤ ʥʘʣʝʪʦʤ, 

ʩʦʩʪʦʷʱʠʤ ʠʟ ʦʨʛʘʥʦʚ ʩʧʦʨʦʥʦʰʝʥʠʷ ʧʘʪʦʛʝʥʘ. ʇʨʦʨʦʩʪʢʠ ʟʘʨʘʞʝʥʥʦʛʦ ʩʝʤʝʥʘ 

ʩʥʘʯʘʣʘ ʠʤʝʶʪ ʪʝʤʥʦïʢʦʨʠʯʥʝʚʳʡ ʮʚʝʪ, ʘ ʧʦʪʦʤ ʟʘʛʥʠʚʘʶʪ. 

ɺʦʟʙʫʜʠʪʝʣʴ ʩʝʨʦʡ ʛʥʠʣʠ ð ʛʨʠʙïʢʦʩʤʦʧʦʣʠʪ Botrytis cinerea Pers., ʧʘʨʘʟʠʪʠʨʫʶʱʠʡ ʥʘ 

ʨʘʟʥʳʭ ʨʘʩʪʝʥʠʷʭ ʚʦ ʤʥʦʛʠʭ ʨʘʡʦʥʘʭ ʤʠʨʘ. ʆʥ ʧʦʷʚʣʷʝʪʩʷ ʚʝʟʜʝ, ʛʜʝ ʝʩʪʴ ʚʦʩʧʨʠʠʤʯʠʚʳʝ ʢ 

ʥʝʤʫ ʢʫʣʴʪʫʨʳ ʠ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ. ʇʦ ʤʥʝʥʠʶ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ɺ. cinerea 

ʤʦʞʝʪ ʧʘʨʘʟʠʪʠʨʦʚʘʪʴ ʥʘ ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʘʭ ʨʘʩʪʝʥʠʡ ʠʟ ʨʘʟʣʠʯʥʳʭ ʨʦʜʦʚ, ʩʝʤʝʡʩʪʚ ʠ 

ʧʦʨʷʜʢʦʚ, ʢʦʪʦʨʳʝ ʥʝ ʠʤʝʶʪ ʤʝʞʜʫ ʩʦʙʦʡ ʥʠʢʘʢʦʡ ʚʥʫʪʨʝʥʥʝʡ ʩʚʷʟʠ. 

 

ʄʝʪʦʜʳ ʠ ʦʙʲʝʢʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʌʫʥʛʠʮʠʜ ʐʘʚʠʪ ʌ 72% ʚ. ʛ ʠʩʧʳʪʳʚʘʣʠ ʚ ʬʝʨʤʝʨʩʢʦʤ ʭʦʟʷʡʩʪʚʦʤ çɸʛʨʦ ʉʪʠʤʫʣ ʊʝʭ 

ʉʝʨʚʠʩè ʇʩʢʝʥʪʩʢʦʛʦ ʨʘʡʦʥʘ, ʊʘʰʢʝʥʪʩʢʦʡ ʦʙʣʘʩʪʠ.  

ʆʙʨʘʙʦʪʢʠ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʤʦʪʦʨʠʟʦʚʘʥʥʦʛʦ ʨʘʥʮʝʚʦʛʦ ʦʧʨʳʩʢʠʚʘʪʝʣʷ, ʩ 

ʨʘʩʯʝʪʥʦʡ ʥʦʨʤʦʡ ʨʘʩʭʦʜʘ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ 1000 ʣ/ʛʘ ʧʫʪʝʤ 2-ʢʨʘʪʥʦʛʦ ʦʧʨʳʩʢʠʚʘʥʠʷ, 

ʧʝʨʚʦʝ ʜʦ ʮʚʝʪʝʥʠʷ ʧʦʜʩʦʣʥʝʯʥʠʢʝ ð 26 ʤʘʷ, ʚʪʦʨʦʝ ʯʝʨʝʟ 20 ʜʥʝʡ, ʫʞʝ ʧʦʩʣʝ ʮʚʝʪʝʥʠʷ. 

ʆʧʳʪʳ ʙʳʣʠ ʟʘʣʦʞʝʥʳ ʚ ʫʪʨʝʥʥʠʝ ʯʘʩʳ, ʩ 8 ʜʦ 10 ʯ, ʢʦʛʜʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʥʝ 

ʧʨʝʚʳʰʘʣʘ 26 Áʉ ʠ ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ 1 ʤ/ʩʝʢ.  

ʀʩʧʳʪʘʥʠʝ ʧʨʝʧʘʨʘʪʘ, ʧʨʦʚʝʜʝʥʠʝ ʫʯʝʪʦʚ ʠ ʦʙʨʘʙʦʪʢʫ ʮʠʬʨʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʦʚʦʜʠʣʠ 

ʩʦʛʣʘʩʥʦ çʄʝʪʦʜʠʯʝʩʢʠʭ ʫʢʘʟʘʥʠʡ ...è ɻʦʩʭʠʤʢʦʤʠʩʩʠʠ ʈʋʟ (2004). 

ʉʭʝʤʘ ʦʧʳʪʘ: 

1. ʐʘʚʠʪ ʌ 72% ʚ. ʛ ð 2,0 ʢʛ/ʛʘ 

2. ʐʘʚʠʪ ʌ 72% ʚ. ʛ ð 2,5 ʢʛ/ʛʘ 

3. ʂʦʥʪʨʦʣʴ ð ʙʝʟ ʦʙʨʘʙʦʪʢʠ 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʷ 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʠʤʝʥʝʥʠʷ ʬʫʥʛʠʮʠʜʘ ʐʘʚʠʪ ʌ 72% ʦʪʨʘʞʝʥʳ ʚ ʊʘʙʣʠʮʝ.  

 

ʊʘʙʣʠʮʘ. 

ɹʀʆʃʆɻʀʏɽʉʂɸʗ ʕʌʌɽʂʊʀɺʅʆʉʊʔ ʌʋʅɻʀʎʀɼɸ ʐɸɺʀʊ ʌ 72% ɺ. ɻ ʇʈʆʊʀɺ ʉɽʈʆʁ 

ɻʅʀʃʀ ʇʆɼʉʆʃʅɽʏʅʀʂɸ (ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʦʧʳʪ, ʊʘʰʢʝʥʪʩʢʠʡ ʦʙʣ., ʇʩʢʝʥʪʩʢʠʡ ʨïʥ, ʬ/ʭ 

çɸʛʨʦʉʪʠʤʫʣʊʝʭʉʝʨʚʠʩè, 2017 ʛ.) 
 

ɺʘʨʠʘʥʪʳ 

ʅʦʨʤʘ 

ʨʘʩʭʦʜʘ 

ʧʨʝʧʘʨʘʪ, 

ʢʛ/ʛʘ 

ʇʦʨʘʞʝʥʥʳʝ 

ʦʨʛʘʥʳ 

ʇʦʨʘʞʘʝʤʦʩʪʴ, 

% 

ʈʘʟʚʠʪʠʝ 

ʙʦʣʝʟʥʠ, 

% 

ɹʠʦʣʦʛʠʯʝʩʢʘʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ, 

% 

ʐʘʚʠʪ ʌ 72% ʚ. ʛ 2,5 ʢʛ/ʛʘ 

ʃʠʩʪʴʷ 14,0 3,2 89,5 

ʉʪʝʙʣʠ 11,0 1,6 89,5 

ʂʦʨʟʠʥʢʠ 12,0 2,8 89,2 

ʐʘʚʠʪ ʌ 72% ʚ. ʛ 2,0 ʢʛ/ʛʘ 

ʃʠʩʪʴʷ 15,0 2,9 83,0 

ʉʪʝʙʣʠ 10,0 1,9 82,2 

ʂʦʨʟʠʥʢʠ 12,0 3,0 83,3 

ʂʦʥʪʨʦʣʴ ð ʙʝʟ 

ʦʙʨʘʙʦʪʢʠ 
ð 

ʃʠʩʪʴʷ 62,0 16,5 ð 

ʉʪʝʙʣʠ 46,0 14,2 ð 

ʂʦʨʟʠʥʢʠ 56,0 19,8 ð 
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ʆʧʳʪ ʧʨʦʭʦʜʠʣ ʥʘ ʬʦʥʝ ʟʘʨʘʞʝʥʠʷ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʩʝʨʦʡ ʛʥʠʣʠ ʥʘ ʫʨʦʚʥʝ 10ï20%. 

ʆʢʦʥʯʘʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʬʫʥʛʠʮʠʜʦʤ ʐʘʚʠʪ ʌ 72% ʚ. ʛ ʚ ʥʦʨʤʝ 

ʨʘʩʭʦʜʘ 2,0 ʢʛ/ʛʘ ʧʨʦʪʠʚ ʩʝʨʦʡ ʛʥʠʣʠ ʥʘ ʣʠʩʪʴʷʭ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʨʘʟʚʠʪʠʝ ʙʦʣʝʟʥʠ 

ʩʦʢʨʘʪʠʣʦʩʴ ʥʘ 83,0%, ʘʥʘʣʠʟ ʥʘ ʩʪʝʙʣʷʭ ʧʦʢʘʟʘʣ ʩʦʢʨʘʱʝʥʠʝ ʨʘʟʚʠʪʠʷ ʙʦʣʝʟʥʠ ʥʘ 82,2%, ʘ 

ʥʘ ʢʦʨʟʠʥʢʘʭ ʥʘ 83,3%, ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʬʫʥʛʠʮʠʜʦʤ ʐʘʚʠʪ ʌ 72% ʚ. ʛ ʚ ʥʦʨʤʝ ʨʘʩʭʦʜʘ 2,5 

ʢʛ/ʛʘ ʧʨʦʪʠʚ ʩʝʨʦʡ ʛʥʠʣʠ ʥʘ ʣʠʩʪʴʷʭ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʨʘʟʚʠʪʠʝ ʙʦʣʝʟʥʠ ʩʦʢʨʘʪʠʣʦʩʴ ʥʘ 89,5%, 

ʥʘ ʩʪʝʙʣʷʭ ʥʘ 89,5%, ʘ ʥʘ ʢʦʨʟʠʥʢʘʭ ʥʘ 89,2%.  

ɺʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʧʘʨʘʪ ʧʦʢʘʟʘʣ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʧʦʜʩʦʣʥʝʯʥʠʢʘ 

ʬʫʥʛʠʮʠʜʦʤ ʐʘʚʠʪ ʌ 72% ʚ. ʛ ʧʨʦʪʠʚ ʩʝʨʦʡ ʛʥʠʣʠ ʚ ʥʦʨʤʝ ʨʘʩʭʦʜʘ 2,5 ʢʛ/ʛʘ, ʛʜʝ ʩʥʠʞʝʥʠʝ 

ʟʘʨʘʞʝʥʥʦʩʪʠ ʢʦʨʟʠʥʦʢ ʩʦʩʪʘʚʣʷʣʘ 87,0%.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʫʥʛʠʮʠʜ ʐʘʚʠʪ ʌ 72% ʚ. ʛ ʧʦʢʘʟʘʣ ʚʳʩʦʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʨʠ 

ʧʨʠʤʝʥʝʥʠʠ ʝʛʦ ʧʨʦʪʠʚ ʩʝʨʦʡ ʛʥʠʣʠ ʥʘ ʧʦʜʩʦʣʥʝʯʥʠʢʝ ʚ ʥʦʨʤʝ ʨʘʩʭʦʜʘ 2,0ï2,5 ʢʛ/ʛʘ.  

 

ɺʳʚʦʜʳ 

ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʬʫʥʛʠʮʠʜʘ ʐʘʚʠʪ ʌ 72% ʚ. ʛ ʧʨʦʪʠʚ ʩʝʨʦʡ ʛʥʠʣʠ 

ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʩʦʩʪʘʚʠʣʘ ʚ ʥʦʨʤʝ ʨʘʩʭʦʜʘ 2,5 ʢʛ/ʛʘ ʥʘ ʣʠʩʪʴʷʭ 89,5%, ʥʘ ʩʪʝʙʣʷʭ 89,5% ʠ ʥʘ 

ʢʦʨʟʠʥʢʘʭ 89,2%. ʇʦʩʣʝ ʦʙʨʘʙʦʪʦʢ ʬʫʥʛʠʮʠʜʦʤ ʐʘʚʠʪ ʌ 72% ʚ. ʛ ʧʨʦʪʠʚ ʩʝʨʘʷ ʛʥʠʣʴ 

ʧʦʜʩʦʣʥʝʯʥʠʢʝ ʚ ʥʦʨʤʝ ʨʘʩʭʦʜʘ 2,5 ʢʛ/ʛʘ ʩʥʠʞʝʥʠʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʥʘ ʢʦʨʟʠʥʢʘʭ ʩʦʩʪʘʚʣʷʣʦ 

87,0%. 

ʌʫʥʛʠʮʠʜ ʐʘʚʠʪ ʌ 72% ʚ. ʛ ʧʦʢʘʟʘʣ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʪʠʚ ʩʝʨʦʡ ʛʥʠʣʠ 

ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʚ ʥʦʨʤʘʭ ʨʘʩʭʦʜʘ 2,0ï2,5 ʢʛ/ʛʘ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʨʘʙʦʪ ʧʦ ʠʟʫʯʝʥʠʶ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʦʜʳ ʚ ʘʢʪʠʚʥʦʤ ʩʣʦʝ ʧʦʯʚʳ, ʨʘʟʥʳʤʠ ʩʪʝʧʝʥʷʤʠ 

ʟʘʩʦʣʝʥʥʦʩʪʠ, ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʷʜʝʨʥʦïʬʠʟʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠ ʧʨʠʙʦʨʦʚ ʠʟʤʝʨʝʥʠʷ. 

ɺ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʀʥʩʪʠʪʫʪʘ ̫ ʜʝʨʥʦʡ ʬʠʟʠʢʠ ɸʅ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʧʨʦʚʝʜʝʥʳ 

ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦ ʠʟʫʯʝʥʠʶ ʜʠʥʘʤʠʢʠ ʧʦʛʣʦʱʝʥʠʷ ʚʦʜʳ ʩʦ ʩʪʘʙʠʣʴʥʳʤʠ ʠ ʨʘʜʠʦʘʢʪʠʚʥʳʤʠ 

ʠʟʦʪʦʧʘʤʠ. ʇʦʣʫʯʝʥʘ ʜʠʘʛʨʘʤʤʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʦʜʳ ʧʨʠ ʨʘʟʥʳʭ ʩʪʝʧʝʥʷʭ ʟʘʩʦʣʝʥʥʦʩʪʠ 

ʧʦʯʚʳ. 

 

Abstract. The following work gives some results of the research which was performed on 

natural regularity distribution of water in an active layer of soil with different levels of salinity by 

using nuclearïphysical methods and other measuring instruments. In the laboratory of the Institute 

of Nuclear Physics of Academy Sciences of the Republic of Uzbekistan experiments of studying 

dynamics of water absorption with stable radioactive isotopes carried out. The diagram of water 

distribution in different levels of salinity was obtained. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʦʜʳ, ʧʦʯʚʘ, 

ʦʨʦʰʝʥʠʝ. 
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ʉʪʝʧʝʥʴ ʨʘʟʚʠʪʠʷ ʢʫʣʴʪʫʨʳ ʚʝʜʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʢʘʞʜʦʡ 

ʩʪʨʘʥʝ ʟʘʚʠʩʠʪ ʦʪ ʬʦʨʤʳ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʷʝʤʦʡ ʩʠʩʪʝʤʳ ʦʨʦʰʝʥʠʷ. ʈʘʟʫʤʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʤʝʶʱʠʭʩʷ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʷʚʣʷʝʪʩʷ 

ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʦʜʫʢʮʠʡ. 

ʉʣʦʞʠʚʰʠʝʩʷ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʫʩʣʦʚʠʷ ʚ ʩʪʨʘʥʘʭ ʉʨʝʜʥʝʡ ɸʟʠʠ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʢʘʪʘʩʪʨʦʬʳ ɸʨʘʣʴʩʢʦʛʦ ʤʦʨʷ, ʩʪʘʚʠʪ ʧʝʨʝʜ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʘʛʨʘʨʥʦʡ ʦʪʨʘʩʣʠ ʟʘʜʘʯʫ ʥʘʫʯʥʦï

ʦʙʦʩʥʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʠ ʨʘʟʨʘʙʦʪʢʠ ʦʧʪʠʤʘʣʴʥʳʭ ʠ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʚʦʟʜʝʣʳʚʘʥʠʝ 

ʧʦʯʚʳ. ʅʝʦʙʭʦʜʠʤʘ ʨʝʘʣʴʥʘʷ ʦʮʝʥʢʘ ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʠʩʪʝʤʳ çʧʦʯʚʘïʚʦʜʘïʢʣʠʤʘʪè ʚ 

ʨʝʛʠʦʥʝ. ʀʩʧʦʣʴʟʫʷ ʵʪʦʪ ʧʦʜʭʦʜ, ʩʪʘʥʦʚʠʪʩʷ ʚʦʟʤʦʞʥʳʤ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʧʦʪʨʝʙʥʦʩʪʠ 

ʥʘʩʝʣʝʥʠʷ ʚ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ ʧʨʦʜʫʢʪʘʭ ʠ ʟʜʦʨʦʚʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ ʥʘ ʪʨʝʙʫʝʤʦʤ ʫʨʦʚʥʝ. 

ʉ ʵʪʦʡ ʮʝʣʴʶ ʫʯʝʥʳʝ ʠ ʩʧʝʮʠʘʣʠʩʪʳ ʀʥʩʪʠʪʫʪʘ ʷʜʝʨʥʦʡ ʬʠʟʠʢʠ ɸʢʘʜʝʤʠʠ ʥʘʫʢ 

ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʠ ʊʘʰʢʝʥʪʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʠʨʨʠʛʘʮʠʠ ʠ ʤʝʣʠʦʨʘʮʠʠ ʩʦʚʤʝʩʪʥʦ 

ʧʨʦʚʦʜʷʪ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʩʚʷʱʝʥʥʳʝ ʠʟʫʯʝʥʠʶ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʚʦʜʳ ʚ ʘʢʪʠʚʥʦʤ ʩʣʦʝ ʧʦʯʚʳ ʠʩʧʦʣʴʟʫʷ ʩʫʱʝʩʪʚʫʶʱʠʝ ʤʝʪʦʜʳ ʦʨʦʰʝʥʠʷ (ʪʨʘʜʠʮʠʦʥʥʦʝ, 

ʜʦʞʜʝʚʦʝ ʦʨʦʰʝʥʠʝ ʠ ʢʘʧʝʣʴʥʦʝ ʦʨʦʰʝʥʠʝ) ʩ ʧʨʠʤʝʥʝʥʠʝʤ ̫ ʜʝʨʥʦïʬʠʟʠʯʝʩʢʠʝ ʤʝʪʦʜʳ 

ʵʣʝʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʠʤʝʥʝʥʳ ʷʜʝʨʥʦïʬʠʟʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ ʩʦʩʪʘʚʘ ʚʝʱʝʩʪʚʘ, ʚ 

ʯʘʩʪʥʦʩʪʠ ʥʝʡʪʨʦʥʥʦïʘʢʪʠʚʘʮʠʦʥʥʳʡ ʤʝʪʦʜ ʘʥʘʣʠʟʘ ʠ ʛʘʤʤʘïʩʧʝʢʪʨʦʤʝʪʨʠʯʝʩʢʠʝ ʧʨʠʙʦʨʳ 

ʥʘ ʦʩʥʦʚʝ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʭ ʠ ʩʮʠʥʪʠʣʣʷʮʠʦʥʥʳʭ ʜʝʪʝʢʪʦʨʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʥʝʡʪʨʦʥʥʦʛʦ 

ʠʩʪʦʯʥʠʢʘ ʜʣʷ ʦʙʣʫʯʝʥʠʷ ʦʙʨʘʟʮʦʚ ʧʦʯʚʳ ʠʟ ʦʧʳʪʥʳʭ ʧʦʣʝʡ ʠʩʧʦʣʴʟʦʚʘʥ ʫʥʠʢʘʣʴʥʳʡ ʧʦ 

ʩʚʦʠʤ ʢʦʥʩʪʨʫʢʮʠʷʤ ʠ ʚʦʟʤʦʞʥʦʩʪʷʤ ʜ̫ʝʨʥʳʡ ʨʝʘʢʪʦʨ ʪʠʧʘ ɺɺʈïʉʄ ʀʥʩʪʠʪʫʪʘ ʷʜʝʨʥʦʡ 

ʬʠʟʠʢʠ ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ. 

ɺʩʝ ʭʠʤʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ, ʩ ʢʦʪʦʨʳʤʠ ʤʳ ʚʩʪʨʝʯʘʝʤʩʷ ʚ ʧʨʠʨʦʜʝ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʤʝʩʴ 

ʥʝʩʢʦʣʴʢʠʭ ʠʟʦʪʦʧʦʚ. ʀʟʦʪʦʧʳ ʜʝʣʷʪʩʷ ʥʘ ʩʪʘʙʠʣʴʥʳʝ ʠ ʨʘʜʠʦʘʢʪʠʚʥʳʝ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʠʟʦʪʦʧʦʚ ʨʘʩʢʨʳʚʘʝʪ ʯʨʝʟʚʳʯʘʡʥʦ ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʝʨʝʜ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ, 

ʨʘʙʦʪʘʶʱʠʤʠ ʚ ʩʘʤʳʭ ʨʘʟʥʳʭ ʦʙʣʘʩʪʷʭ ʥʘʫʢʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ. 

ʂʨʘʪʢʠʡ ʦʙʟʦʨ ʥʘʠʙʦʣʝʝ ʧʨʦʩʪʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʩ ʧʦʤʦʱʴʶ 

ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʠʟʦʪʦʧʦʚ, ʧʨʠʚʦʜʷʪʩʷ ʚ ʨʘʙʦʪʘʭ [1ï3]. ɸʚʪʦʨʳ ʦʪʨʘʟʠʣʠ ʚ ʥʠʭ ʦʪʢʨʳʪʠʷ ʚ 

ʦʙʣʘʩʪʠ ʬʠʟʠʦʣʦʛʠʠ ʨʘʩʪʝʥʠʡ ʠ ʘʛʨʦʭʠʤʠʠ, ʢʦʪʦʨʳʝ ʫʜʘʣʦʩʴ ʩʜʝʣʘʪʴ ʩ ʧʦʤʦʱʴʶ ʥʘʠʙʦʣʝʝ 

ʫʜʦʙʥʳʭ ʜʣʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʮʝʣʝʡ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʠʟʦʪʦʧʦʚ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ. ʂ ʠʭ 

ʯʠʩʣʫ ʦʪʥʦʩʠʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʚʠʞʝʥʠʷ ʧʠʪʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʦ ʩʦʩʫʜʘʤ 

ʨʘʩʪʝʥʠʡ, ʩʢʦʨʦʩʪʠ ʧʦʛʣʦʱʝʥʠʷ ʠʭ ʢʦʨʥʷʤʠ ʠʟ ʧʦʯʚʳ, ʚʣʠʷʥʠʷ ʦʢʨʫʞʘʶʱʠʭ ʫʩʣʦʚʠʡ ʩʨʝʜʳ 

ʥʘ ʵʪʠ ʧʨʦʮʝʩʩʳ. ʈʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ ʚʥʝʩʝʥʠʷ ʬʦʩʬʦʨʥʳʭ ʠ ʘʟʦʪʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʘ ʪʘʢʞʝ 

ʣʫʯʰʠʝ ʩʨʦʢʠ ʠʭ ʚʥʝʩʝʥʠʷ.  

ʇʦʣʫʯʝʥʠʝ ʚʳʩʦʢʠʭ ʫʨʦʞʘʝʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʚʦʟʤʦʞʥʦ ʧʨʠ ʦʧʪʠʤʠʟʘʮʠʠ 

ʧʨʦʮʝʩʩʦʚ ʧʠʪʘʥʠʷ ʨʘʩʪʝʥʠʡ. ɼʣʷ ʠʟʫʯʝʥʠʷ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʨʘʜʠʦʘʢʪʠʚʥʳʝ ʠʟʦʪʦʧʳ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ: ʬʦʩʬʦʨʘ (
32
ʈ), ʫʛʣʝʨʦʜʘ 

(
14
ʉ), ʢʘʣʴʮʠʷ (

45
ʉʘ), ʢʘʣʠʷ (ʂ

40
). ʌʠʟʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʵʪʠʭ ʨʘʜʠʦʠʟʦʪʦʧʦʚ 

(ʜʦʩʪʘʪʦʯʥʦ ʜʦʣʛʠʡ ʧʝʨʠʦʜ ʧʦʣʫʨʘʩʧʘʜʘ, ʫʜʦʙʥʳʝ ʜʣʷ ʨʝʛʠʩʪʨʘʮʠʠ ʪʠʧ ʠ ʵʥʝʨʛʠʷ ʠʟʣʫʯʝʥʠʷ) 

ʧʦʟʚʦʣʷʶʪ ʧʨʦʚʦʜʠʪʴ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʠʭ ʧʦʩʪʫʧʣʝʥʠʝʤ ʠʟ ʧʦʯʚʳ ʠ ʫʜʦʙʨʝʥʠʡ ʚ ʨʘʟʣʠʯʥʳʝ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʢʫʣʴʪʫʨʳ, ʚʳʷʩʥʷʪʴ ʥʘʠʣʫʯʰʠʝ ʩʨʦʢʠ ʠ ʬʦʨʤʳ ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʩʢʦʨʦʩʪʠ ʦʙʥʦʚʣʝʥʠʷ ʙʝʣʢʦʚʳʭ ʚʝʱʝʩʪʚ ʚ ʨʘʩʪʝʥʠʷʭ, ʚʳʧʦʣʥʝʥʥʳʝ ʧʨʠ 

ʧʦʤʦʱʠ ʤʝʪʦʜʘ ʤʝʯʝʥʳʭ ʘʪʦʤʦʚ, ʚʩʢʨʳʣʠ ʨʷʜ ʬʘʢʪʦʚ, ʟʘʩʪʘʚʣʷʶʱʠʭ ʧʦ-ʥʦʚʦʤʫ ʦʮʝʥʠʪʴ 

ʟʥʘʯʝʥʠʝ ʧʦʜʢʦʨʤʦʢ ʚʦ ʚʨʝʤʷ ʚʝʛʝʪʘʮʠʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʛʦ ʫʨʦʞʘʷ ʠ ʥʘʧʨʘʚʣʝʥʥʦʛʦ 

ʠʟʤʝʥʝʥʠʷ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʠ ʢʘʯʝʩʪʚʘ ʫʨʦʞʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ.  
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ʀʟʦʪʦʧʥʳʡ ʤʝʪʦʜ ʙʳʣ ʩ ʫʩʧʝʭʦʤ ʧʨʠʤʝʥʝʥ ʜʣʷ ʠʟʫʯʝʥʠʷ ʦʙʤʝʥʥʳʭ ʨʝʘʢʮʠʡ ʚ ʧʦʯʚʘʭ ʠ 

ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʦʡ ʤʝʪʦʜʠʢʠ ʦʧʨʝʜʝʣʝʥʠʷ ʦʙʤʝʥʥʦʡ ʧʦʛʣʦʪʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʦʯʚ, 

ʤʝʪʦʜʠʢʠ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʛʣʦʱʝʥʥʦʛʦ ʢʘʣʴʮʠʷ ʚ ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʯʚʘʭ.  

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʦʨʤʘʣʴʥʦʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʨʛʘʥʠʟʤʦʚ 

ʥʝʦʙʭʦʜʠʤʳ ʤʠʢʨʦʵʣʝʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʚ ʦʩʥʦʚʥʦʤ ʧʦʪʨʝʙʣʷʶʪʩʷ ʨʘʩʪʝʥʠʷʤʠ ʠʟ ʧʦʯʚʳ. 

ɼʝʬʠʮʠʪ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʦʛʨʘʥʠʯʠʚʘʝʪ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ, ʚʳʟʳʚʘʝʪ ʙʦʣʝʟʥʠ. ʈʦʣʴ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ (ʢʦʙʘʣʴʪʘ, ʮʠʥʢʘ) ʚ ʦʙʤʝʥʝ ʚʝʱʝʩʪʚ ʙʳʣʘ ʚʳʷʩʥʝʥʘ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ 

ʨʘʜʠʦʘʢʪʠʚʥʦʡ ʤʝʪʢʠ (
60
Co, 

65
Zn) [5]. 

ʄʝʪʦʜʳ ʨʘʙʦʪʳ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʠʥʜʠʢʘʪʦʨʦʚ ʠʟʣʦʞʝʥʳ ʚ ʨʘʙʦʪʘʭ ʨʷʜʘ 

ʘʚʪʦʨʦʚ [4, 6ï7]. ʌʠʟʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʧʨʠʤʝʥʝʥʠʷ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʠ ʩʪʘʙʠʣʴʥʳʭ ʠʟʦʪʦʧʦʚ ʚ 

ʢʘʯʝʩʪʚʝ ʠʥʜʠʢʘʪʦʨʦʚ ʦʧʠʩʘʥʳ ʚ ʫʯʝʙʥʠʢʝ ɹ. ʅ. ɸʥʥʝʥʢʦʚʘ, ɽ. ɺ. ʖʜʠʥʮʝʚʦʡ çʆʩʥʦʚʳ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʨʘʜʠʦʣʦʛʠʠè, ɸ. ɼ. ʌʦʢʠʥʘ, ɸ. ɸ. ʃʫʨʴʝ, ʉ. ʇ. ʊʦʨʰʠʥʘ 

çʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʨʘʜʠʦʣʦʛʠʷè [1, 8]. 

ʈʘʜʠʦʠʟʦʪʦʧʳ ʧʨʠʤʝʥʷʶʪ ʚ ʙʠʦʣʦʛʠʯʝʩʢʠʭ, ʤʝʜʠʮʠʥʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʛʦʨʥʦï

ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʭ, ʘʛʨʘʨʥʳʭ ʠ ʜʨʫʛʠʭ ʦʪʨʘʩʣʷʭ ʥʘʫʢʠ, ʪʝʭʥʠʢʠ ʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ʈʘʜʠʦʘʢʪʠʚʥʳʝ ʠʟʦʪʦʧʳ ʠ ʷʜʝʨʥʦïʬʠʟʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠʟʤʝʨʝʥʠʷ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʩʚʦʡʩʪʚ ʧʦʯʚʳ ʠ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪ ʠ ʤʝʪʦʜ 

ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

 

ʀʟʫʯʝʥʠʝ ʷʜʝʨʥʦïʬʠʟʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʠʟʦʪʦʧʦʚ  

ʠ ʚʳʙʦʨ ʠʟʦʪʦʧʦʚ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʂ ʷʜʝʨʥʦïʬʠʟʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʘʤ ʠʟʦʪʦʧʦʚ ʦʪʥʦʩʷʪʩʷ ð ʘʪʦʤʥʘʷ ʤʘʩʩʘ, ʚʠʜ 

ʨʘʜʠʦʘʢʪʠʚʥʦʩʪʠ (ʘʣʴʬʘï, ʙʝʪʘï, ʛʘʤʤʘï ʠ ʜʨ. ʚʠʜʳ ʨʘʜʠʦʘʢʪʠʚʥʦʩʪʠ), ʧʝʨʠʦʜ ʧʦʣʫʨʘʩʧʘʜʘ, 

ʩʧʝʢʪʨ ʠ ʭʘʨʘʢʪʝʨ ʠʟʣʫʯʝʥʠʷ, ʵʥʝʨʛʠʷ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ (ʧʠʢʠ ʚ ʩʧʝʢʪʨʝ). ʕʪʠ 

ʧʘʨʘʤʝʪʨʳ ʩʣʝʜʦʚʘʣʦ ʠʟʫʯʘʪʴ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ, ʚʳʙʨʘʪʴ ʧʦʜʭʦʜʷʱʠʝ ʩʨʝʜʠ ʧʦʣʫʯʘʝʤʳʭ ʥʘ 

ʙʘʟʝ ʷʜʝʨʥʦʛʦ ʨʝʘʢʪʦʨʘ ʪʠʧʘ ɺɺʈïʉʄ ʀʥʩʪʠʪʫʪʘ ʷʜʝʨʥʦʡ ʬʠʟʠʢʠ ɸʅ ʈʋʟ. ʠʟʦʪʦʧʳ ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʜʘʥʥʦʡ ʪʝʤʝ.  

ʅʘʠʙʦʣʝʝ ʚʘʞʥʳʤ ʚʠʜʦʤ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʷʚʣʷʝʪʩʷ ʛʘʤʤʘïʠʟʣʫʯʝʥʠʝ, ʧʨʠ 

ʢʦʪʦʨʦʤ ʩʦʩʪʘʚ ʘʪʦʤʥʦʛʦ ʷʜʨʦ ʥʝ ʤʝʥʷʝʪʩʷ, ʘ ʪʦʣʴʢʦ ʠʩʧʫʩʢʘʝʪʩʷ ʠʟʙʳʪʦʯʥʘʷ ʵʥʝʨʛʠʷ 

ʘʪʦʤʥʦʛʦ ʷʜʨʘ. ʇʦ ʩʚʦʝʡ ʧʨʠʨʦʜʝ ʛʘʤʤʘïʠʟʣʫʯʝʥʠʝ ʷʚʣʷʝʪʩʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤ ʠʟʣʫʯʝʥʠʝʤ, 

ʚʦʟʥʠʢʘʶʱʠʤ ʧʨʠ ʧʝʨʝʭʦʜʝ ʘʪʦʤʥʳʭ ʷʜʝʨ ʠʟ ʚʦʟʙʫʞʜʝʥʥʳʭ ʚ ʙʦʣʝʝ ʥʠʟʢʦʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʝ 

ʩʦʩʪʦʷʥʠʝ. ʉʨʝʜʠ ʷʜʝʨʥʳʭ ʠʟʣʫʯʝʥʠʡ ʛʘʤʤʘïʠʟʣʫʯʝʥʠʝ ʦʪʣʠʯʘʝʪʩʷ ʩʚʦʝʡ ʚʳʩʦʢʦʡ 

ʧʨʦʥʠʢʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʯʝʨʝʟ ʚʝʱʝʩʪʚʘ. ʈʘʜʠʦʘʢʪʠʚʥʳʝ ʠʟʦʪʦʧʳ ʤʦʛʫʪ ʠʩʧʫʩʢʘʪʴ 

ʛʘʤʤʘïʠʟʣʫʯʝʥʠʷ ʚ ʙʦʣʴʰʦʤ ʜʠʘʧʘʟʦʥʝ ʵʥʝʨʛʠʠ, ʥʘʯʠʥʘʷ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʵɺ ʜʦ 10 000 000 ʵɺ. 

ɽʜʠʥʠʮʝʡ ʠʟʤʝʨʝʥʠʷ ʘʢʪʠʚʥʦʩʪʠ ʩʣʫʞʠʪ çʂʶʨʠʡè (ʂʠ): 1ʂʠ =3,7Ĭ10
10 
ʨʘʩʧʘʜ/ʩʝʢ. ɺ 

ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʩʠʩʪʝʤʝ ʉʀ ʝʜʠʥʠʮʝʡ ʨʘʜʠʦʘʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʷʝʪʩʷ çɹʝʢʢʝʨʝʣʴè (ɹʢ), 1ɹʢ 

= 1 ʨʘʩʧʘʜ/ʩʝʢ. 

ʇʨʠ ʦʙʣʫʯʝʥʠʠ ʥʝʡʪʨʦʥʥʳʤ ʧʦʪʦʢʦʤ ʦʙʨʘʟʮʦʚ ʠʩʩʣʝʜʫʝʤʦʛʦ ʚʝʱʝʩʪʚʘ, ʚʭʦʜʷʱʠʝ ʚ 

ʩʦʩʪʘʚ ʦʙʨʘʟʮʘ ʙʦʣʴʰʠʥʩʪʚʦ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʩʪʘʥʦʚʷʪʩʷ ʛʘʤʤʘïʨʘʜʠʦʘʢʪʠʚʥʳʤʠ. ɺ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʧʝʨʠʦʜʘ ʧʦʣʫʨʘʩʧʘʜʘ ʚʳʙʠʨʘʝʪʩʷ ʚʨʝʤʷ ʦʙʣʫʯʝʥʠʷ ʚ ʥʝʡʪʨʦʥʥʦʤ ʧʦʪʦʢʝ 

(ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʩʝʢʫʥʜ ʜʦ ʩʫʪʦʢ). ʏʪʦʙʳ ʠʟʤʝʨʷʪʴ ʛʘʤʤʘïʠʟʣʫʯʝʥʠʷ ʢʦʨʦʪʢʦʞʠʚʫʱʠʭ 

ʠʟʦʪʦʧʦʚ, ʩʣʝʜʫʝʪ ʦʙʣʫʯʘʪʴ ʦʙʨʘʟʮʳ, ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʩʝʢ. ɼʣʷ ʠʟʤʝʨʝʥʠʷ ʛʘʤʤʘï

ʩʧʝʢʪʨʦʚ ʩʨʝʜʥʝ ʞʠʚʫʱʠʭ ʠʟʦʪʦʧʦʚ ʩʣʝʜʫʝʪ ʦʙʣʫʯʘʪʴ ʠʩʩʣʝʜʫʝʤʳʝ ʦʙʨʘʟʮʳ ʚ ʪʝʯʝʥʠʝ ʦʪ 1 ʜʦ 

ʥʝʩʢʦʣʴʢʠʭ ʯʘʩʦʚ. ɼʦʣʛʦʞʠʚʫʱʠʝ ʠʟʦʪʦʧʳ ʠʟʤʝʨʷʶʪ ʧʦʩʣʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʦʙʣʫʯʝʥʠʷ ʚ 

ʥʝʡʪʨʦʥʥʦʤ ʧʦʪʦʢʝ. ʉʧʝʢʪʨʳ ʛʘʤʤʘïʠʟʣʫʯʝʥʠʷ ʢʘʞʜʦʛʦ ʘʪʦʤʥʦʛʦ ʷʜʨʘ ʷʚʣʷʶʪʩʷ 

ʭʘʨʘʢʪʝʨʥʳʤʠ ʠ ʠʭ ʚʦʟʤʦʞʥʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ. ʇʦ ʨʘʩʧʦʣʦʞʝʥʠʶ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʧʠʢʘ, 
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ʛʘʤʤʘïʠʟʣʫʯʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʵʪʘʣʦʥʥʳʭ ʦʙʨʘʟʮʦʚ ʦʙʳʯʥʦ ʦʧʨʝʜʝʣʷʶʪ ʢʦʥʮʝʥʪʨʘʮʠʶ 

ʠʩʢʦʤʦʛʦ ʵʣʝʤʝʥʪʘ. 

 

ʄʝʪʦʜʳ ʠ ʦʙʲʝʤ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʄʝʜʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʨʝʘʢʮʠʠ 
63
Cu (n, ɔ) 

64
Cu. ʇʝʨʠʦʜ ʧʦʣʫʨʘʩʧʘʜʘ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ 

ʠʟʦʪʦʧʘ 
64 
Cu ʨʘʚʝʥ ʊ1/2 = 12,7 ʯʘʩ. ʕʥʝʨʛʠʷ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ɔïʣʠʥʠʠ ʨʘʚʥʘ ɽɔ = 511ʢʵɺ ʠ 1345 

ʢʵɺ. ʇʨʝʜʝʣ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʜʠ ʧʦ ʤʝʪʦʜʠʢʝ ʩʦʩʪʘʚʣʷʝʪ 0,1 ʤʛ/ʛ. 

ʀʟʛʦʪʦʚʣʝʥʠʝ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʠʟʦʪʦʧʦʚ ʥʘʪʨʠʷ ʠ ʤʝʜʠ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʧʫʪʝʤ ʦʙʣʫʯʝʥʠʷ 

ʧʨʠʨʦʜʥʳʭ ʩʪʘʙʠʣʴʥʳʭ ʠʟʦʪʦʧʦʚ 
23
Na ʠ 

63
ʉu ʚ ʧʦʪʦʢʝ ʪʝʧʣʦʚʳʭ ʥʝʡʪʨʦʥʦʚ, ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ 

ʢʘʥʘʣʝ ʷʜʝʨʥʦʛʦ ʨʝʘʢʪʦʨʘ ʪʠʧʘ ɺɺʈïʉʄ ʀʥʩʪʠʪʫʪʘ ʷʜʝʨʥʦʡ ʬʠʟʠʢʠ ɸʢʘʜʝʤʠʠ ʥʘʫʢ 

ʋʟʙʝʢʠʩʪʘʥʘ. ʇʦʣʫʯʝʥʥʳʝ ʨʘʜʠʦʘʢʪʠʚʥʳʝ ʠʟʦʪʦʧʳ ʟʘʪʝʤ ʨʘʟʙʘʚʣʷʶʪʩʷ ʚʦʜʦʡ ʜʦ ʥʫʞʥʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʠ.  

ʇʨʠʨʦʜʥʳʡ ʩʪʘʙʠʣʴʥʳʡ ʠʟʦʪʦʧ ʭʠʤʠʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘ ð 
63
ʉu ʚ ʧʦʪʦʢʝ ʪʝʧʣʦʚʳʭ 

ʥʝʡʪʨʦʥʦʚ ʧʦ ʩʣʝʜʫʶʱʝʡ ʷʜʝʨʥʦʡ ʨʝʘʢʮʠʠ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʨʘʜʠʦʘʢʪʠʚʥʳʡ ʠʟʦʪʦʧ: 
63
ʉu (n, ɔ) 

64
Cu. 

ʈʘʜʠʦʘʢʪʠʚʥʳʡ ʠʟʦʪʦʧ 
64
ʉu ʠʤʝʝʪ ʧʝʨʠʦʜ ʧʦʣʫʨʘʩʧʘʜʘ ʊ = 12,7 ʯʘʩ, ʠ ʠʩʧʫʩʢʘʝʪ 

ʠʥʪʝʥʩʠʚʥʳʝ ʛʘʤʤʘïʠʟʣʫʯʝʥʠʷ ʩ ʵʥʝʨʛʠʝʡ 514 ʢʵɺ ʠ 1039 ʢʵɺ. 

ɸ ʧʨʠʨʦʜʥʳʡ ʩʪʘʙʠʣʴʥʳʡ ʠʟʦʪʦʧ 
23
Na ʧʨʠ ʦʙʣʫʯʝʥʠʠ ʚ ʧʦʪʦʢʝ ʪʝʧʣʦʚʳʭ ʥʝʡʪʨʦʥʦʚ 

ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʨʘʜʠʦʘʢʪʠʚʥʳʡ ʠʟʦʪʦʧ ʧʦ ʩʣʝʜʫʶʱʝʡ ʷʜʝʨʥʦʡ ʨʝʘʢʮʠʠ: 
23
Na (n, ɔ) 

24
Na. 

ʈʘʜʠʦʘʢʪʠʚʥʳʡ ʠʟʦʪʦʧ 
24
Na ʠʤʝʝʪ ʧʝʨʠʦʜ ʧʦʣʫʨʘʩʧʘʜʘ ʊ = 15 ʯʘʩ ʠ ʠʩʧʫʩʢʘʝʪ 

ʠʥʪʝʥʩʠʚʥʳʝ ʛʘʤʤʘïʠʟʣʫʯʝʥʠʷ ʩ ʵʥʝʨʛʠʝʡ ɽ = 1368,6 ʢʵɺ.  

ʕʪʠ ʛʘʤʤʘïʠʟʣʫʯʝʥʠʷ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ ʘʥʘʣʠʪʠʯʝʩʢʠʤʠ ʩʠʛʥʘʣʘʤʠ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ ʚʦʜʥʦʛʦ ʨʘʩʪʚʦʨʘ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʠʟʦʪʦʧʦʚ ʠ ʚʳʯʠʩʣʝʥʠʷ 

ʢʦʣʠʯʝʩʪʚʘ ʧʦʛʣʦʱʝʥʥʦʛʦ ʚʦʜʥʦʛʦ ʨʘʩʪʚʦʨʘ ʚ ʧʦʯʚʝ.  

ɺ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʦʚʝʜʝʥʳ ʠʟʫʯʝʥʠʷ ʧʫʪʝʤ ʦʪʙʦʨʘ ʦʙʨʘʟʮʦʚ ʧʦʯʚʳ ʩ ʨʘʟʥʳʤʠ 

ʩʪʝʧʝʥʷʤʠ ʟʘʩʦʣʝʥʥʦʩʪʠ ʠ ʧʨʦʚʝʜʝʥʠʷ ʥʝʡʪʨʦʥʥʦïʘʢʪʠʚʘʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʤʘʢʨʦï ʠ 

ʤʠʢʨʦʵʣʝʤʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʦʙʨʘʟʮʦʚ. ɿʘʪʝʤ ʚ ʧʦʯʚʫ ʜʦʙʘʚʠʣʠ ʩʪʘʙʠʣʴʥʳʝ ʠʟʦʪʦʧʳ 
63
ʉu, 

23
Na 

ʚ ʚʠʜʝ ʚʦʜʥʦʛʦ ʨʘʩʪʚʦʨʘ. ʇʦʩʣʝ ʧʦʣʠʚʘ ʯʝʨʝʟ 5 ʯʘʩʦʚ ʧʦʯʚʫ ʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʫʯʘʩʪʢʘ 

ʦʪʙʠʨʘʣʠ ʜʣʷ ʵʣʝʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ 6 ʦʙʨʘʟʮʦʚ ʧʦ 250 ʛ ʢʘʞʜʦʛʦ. ʇʦ ʤʝʪʦʜʠʢʝ ʧʦʜʛʦʪʦʚʢʠ ʢ 

ʥʝʡʪʨʦʥʥʦïʘʢʪʠʚʘʮʠʦʥʥʦʤʫ ʘʥʘʣʠʟʫ ʦʙʨʘʟʮʳ ʧʦʯʚʳ ʚʳʩʫʰʠʚʘʣʠ ʜʦ ʧʦʩʪʦʷʥʥʦʛʦ ʚʝʩʘ ʚ 

ʩʫʰʠʣʴʥʦʤ ʰʢʘʬʫ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 60 ʉ̄, ʧʝʨʝʤʦʣʦʣʠ, ʫʩʨʝʜʥʠʣʠ ʢʘʞʜʦʛʦ ʦʙʨʘʟʮʘ ʧʦ 

ʦʙʲʝʤʫ ʠ ʦʙʨʘʟʮʳ ʦʪʦʙʨʘʣʠ ʧʦ 1 ʛ. ʇʦʩʣʝ ʵʪʦʛʦ ʦʙʨʘʟʮʳ ʧʦʤʝʱʘʣʠ ʚ ʧʦʣʠʵʪʠʣʝʥʦʚʳʡ 

ʧʘʢʝʪʠʢ, ʢʦʪʦʨʳʡ ʟʘʪʝʤ ʟʘʧʘʠʚʘʣʠ ʠ ʟʘʚʦʨʘʯʠʚʘʣʠ ʚ ʘʣʶʤʠʥʠʝʚʫʶ ʬʦʣʴʛʫ ʠ ʧʦʤʝʩʪʠʣʠ ʚ 

ʩʧʝʮʠʘʣʴʥʳʡ ʢʦʥʪʝʡʥʝʨ (ʢʘʧʩʫʣʘ) ʠʟ ʘʣʶʤʠʥʠʷ ʜʣʷ ʦʙʣʫʯʝʥʠʷ ʥʘ ʚʝʨʪʠʢʘʣʴʥʦʤ ʢʘʥʘʣʝ 

ʷʜʝʨʥʦʛʦ ʨʝʘʢʪʦʨʘ. 

ʆʙʣʫʯʝʥʠʝ ʦʙʨʘʟʮʦʚ ʧʨʦʚʦʜʠʣʠ ʚ ʚʝʨʪʠʢʘʣʴʥʦʤ ʢʘʥʘʣʝ ʷʜʝʨʥʦʛʦ ʨʝʘʢʪʦʨʘ ɺɺʈïʉʄ 

ʀʥʩʪʠʪʫʪʘ ʷʜʝʨʥʦʡ ʬʠʟʠʢʠ ɸʅ ʈʋʟ ʚ ʪʝʯʝʥʠʝ 2ï3 ʯ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʛʘʤʤʘïʩʧʝʢʪʨʦʚ ʩʨʝʜʥʝ 

ʞʠʚʫʱʠʭ ʠ ʜʦʣʛʦʞʠʚʫʱʠʭ ʨʘʜʠʦʥʫʢʣʠʜʦʚ, ʠ ʚ ʩʫʭʦʤ ʢʘʥʘʣʝ ʚ ʪʝʯʝʥʠʝ 20ï30 ʩʝʢ ʜʣʷ 

ʠʟʤʝʨʝʥʠʷ ʛʘʤʤʘïʩʧʝʢʪʨʦʚ ʢʦʨʦʪʢʦʞʠʚʫʱʠʭ ʨʘʜʠʦʥʫʢʣʠʜʦʚ. ʇʣʦʪʥʦʩʪʴ ʧʦʪʦʢʘ ʥʝʡʪʨʦʥʦʚ 

ʩʦʩʪʘʚʣʷʣʘ 5³10
13
 ʥʝʡʪʨ. ʩʤ

ī2
ʩ
ī1
. ʇʨʠ ʵʪʦʤ ʚʤʝʩʪʝ ʩ ʦʙʨʘʟʮʘʤʠ ʪʘʢʞʝ ʦʙʣʫʯʘʣʠ ʦʙʨʘʟʮʳ 

ʩʨʘʚʥʝʥʠʷ (ʵʪʘʣʦʥʳ) ʩ ʠʟʚʝʩʪʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʠʩʢʦʤʳʭ ʵʣʝʤʝʥʪʦʚ.  

ʀʟʤʝʨʝʥʠʝ ʛʘʤʤʘïʘʢʪʠʚʥʦʩʪʠ ʦʙʣʫʯʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʧʨʦʚʦʜʠʣʠ ʥʘ ʛʘʤʤʘïʩʧʝʢʪʨʦʤʝʪʨʝ 

ʬʠʨʤʳ Canberra (ʉʐɸ), ʩʦʩʪʦʷʱʝʤ ʠʟ ʛʝʨʤʘʥʠʝʚʦʛʦ ʜʝʪʝʢʪʦʨʘ HPGe GC1518 (ʦʪʥʦʩʠʪʝʣʴʥʘʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ð 15%, ʨʘʟʨʝʰʝʥʠʝ ʜʣʷ ʣʠʥʠʠ 
60
Co 1332 ʢʵɺ ð 1,8 ʢʵɺ), ʮʠʬʨʦʚʦʛʦ 

ʘʥʘʣʠʟʘʪʦʨʘ DSA 1000 ʠ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ ʩ ʧʨʦʛʨʘʤʤʥʳʤ ʧʘʢʝʪʦʤ Genie 2000 ʜʣʷ 

ʥʘʙʦʨʘ ʠ ʦʙʨʘʙʦʪʢʠ ʛʘʤʤʘ ʩʧʝʢʪʨʦʚ.  
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ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦ ʢʦʨʦʪʢʦʞʠʚʫʱʠʤ ʨʘʜʠʦʥʫʢʣʠʜʘʤ 50 ʤʛ ʪʚʝʨʜʦʛʦ ʦʙʨʘʟʮʘ ʚʤʝʩʪʝ ʩ 

ʪɻʘʣʦʥʘʤʠ ʦʙʣʫʯʘʣʠ ʚ ʩʫʭʦʤ ʢʘʥʘʣʝ ɺɺʈïʉʄ, ʚ ʪʝʯʝʥʠʝ 20ï30 ʩʝʢ. ʇʦʩʣʝ 30 ʤʠʥ ʚʳʜʝʨʞʢʠ 

ʠʟʤʝʨʷʣʠ ʛʘʤʤʘïʩʧʝʢʪʨ ʦʙʨʘʟʮʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʧʨʝʜʝʣʷʣʠ ʩʦʜʝʨʞʘʥʠʝ ʤʝʜʠ ʧʦ 
64
Cu.  

ʇʨʝʜʝʣ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʜʠ ʧʦ ʤʝʪʦʜʠʢʝ ʩʦʩʪʘʚʣʷʝʪ 0,1 ʤʛ/ʛ. ʂʦʥʮʝʥʪʨʘʮʠʷ ʤʝʜʠ ʚ 

ʦʙʨʘʟʮʘʭ ʧʦʯʚʳ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 0,3 ʤʛ/ʛ ð ʜʦ 0,8 ʤʛ/ʛ. ʇʨʝʜʝʣ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʪʨʠʷ 

ʩʦʩʪʘʚʣʷʝʪ 0,06 ʤʛ/ʛ. ʂʦʥʮʝʥʪʨʘʮʠʷ ʥʘʪʨʠʷ ʚ ʨʝʘʣʴʥʳʭ ʧʦʯʚʘʭ ʋʟʙʝʢʠʩʪʘʥʘ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʩʪʝʧʝʥʠ ʟʘʩʦʣʝʥʠʷ ʩʦʩʪʘʚʣʷʶʪ ʦʪ 0,8% ʜʦ 1,9%. 

ʋʯʠʪʳʚʘʷ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʚʳʩʦʢʠʡ ʧʨʝʜʝʣ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʤʝʜʠ, ʠ ʩʣʦʞʥʦʩʪʴ 

ʚʳʯʠʪʘʥʠʷ ʬʦʥʦʚʳʭ ʟʥʘʯʝʥʠʡ, ʤʝʰʘʶʱʠʭ ʦʧʨʝʜʝʣʝʥʠʶ ʤʝʜʠ ʧʦ ʣʠʥʠʠ 514 ʢʵɺ, ʧʫʪʝʤ 

ʜʦʙʘʚʣʝʥʠʷ ʚʦʜʥʦʛʦ ʨʘʩʪʚʦʨʘ ʤʝʜʥʦʛʦ ʢʫʧʦʨʦʩʘ, ʢʦʥʮʝʥʪʨʘʮʠʶ ʤʝʜʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʫʯʘʩʪʢʘ ʫʚʝʣʠʯʠʣʠ ʧʨʠʤʝʨʥʦ ʚ 5 ʨʘʟ. ʇʦ ʩʦʜʝʨʞʘʥʠʶ ʵʪʠʭ ʜʚʫʭ ʠʟʦʪʦʧʦʚ ʠʟʫʯʘʣʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʦʜʳ ʚ ʘʢʪʠʚʥʦʤ ʩʣʦʝ ʧʦʯʚʳ (ʚ ʛʣʫʙʠʥʝ 0ï50 ʩʤ). 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʆʩʥʦʚʥʳʝ ʧʨʠʟʥʘʢʠ ʧʦʯʚʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ð ʪʷʞʝʣʘʷ ʧʦʯʚʘ, ʢʦʨʠʯʥʝʚʦʛʦ 

ʮʚʝʪʘ, ʫʜʝʣʴʥʳʡ ʚʝʩ ʢʦʪʦʨʦʡ ð 2,65ï2,85 ʛ/ʤ
3
. ʄʘʢʩʠʤʘʣʴʥʘʷ ʚʣʘʛʦʝʤʢʦʩʪʴ ʧʦʯʚʳ ʩʦʩʪʘʚʣʷʝʪ 

0,9 ʛ/ʩʤ
3
. ɺ ʩʦʩʪʘʚʝ ʧʦʯʚʳ ʠʤʝʶʪʩʷ ʤʝʣʢʠʝ ʟʝʨʥʘ ʢʘʤʥʝʡ, ʤʝʣʢʦʟʝʨʥʠʩʪʳʝ ʧʣʘʩʪʳ ʠ ʦʥʠ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʠʟʢʦʡ ʩʪʝʧʝʥʴʶ ʟʘʩʦʣʝʥʥʦʩʪʠ. ʉʪʝʧʝʥʴ ʢʠʩʣʦʪʥʦʩʪʠ ʧʦʯʚʳ ʥʠʟʢʘʷ (ʨʅ= 

6,5). ʅʘ ʈʠʩʫʥʢʝ ʧʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʜʠʥʘʤʠʢʠ ʧʦʛʣʦʱʝʥʠʷ ʚʦʜʳ ʚ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʧʦʯʚʳ. 

ɺ ʦʙʨʘʟʮʘʭ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ ʟʥʘʯʝʥʠʝʤ ʟʘʩʦʣʝʥʥʦʩʪʠ ʧʦʯʚʳ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʦʜʳ ʦʧʠʩʳʚʘʝʪʩʷ ʢʨʠʚʦʡ 1. ʂʨʠʚʘʷ 3 ð ʦʧʠʩʳʚʘʝʪ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʦʜʳ ʧʦ ʛʣʫʙʠʥʝ ʧʦʯʚʳ ʩ ʥʘʠʤʝʥʴʰʝʡ ʟʘʩʦʣʝʥʥʦʩʪʴʶ. ʂʨʠʚʘʷ 2 ð ʦʧʠʩʳʚʘʝʪ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʦʜʳ ʚ ʧʦʯʚʝ ʩʨʝʜʥʠʤ ʧʦʢʘʟʘʪʝʣʝʤ ʟʘʩʦʣʝʥʥʦʩʪʠ. 

 

 
 

ʈʠʩʫʥʦʢ. ɿʘʢʦʥʦʤʝʨʥʦʩʪʴ ʧʦʛʣʦʱʝʥʠʷ ʚʦʜʳ ʚ ʘʢʪʠʚʥʦʤ ʩʣʦʝ ʧʦʯʚʳ ʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʫʯʘʩʪʢʘʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ ʟʘʩʦʣʝʥʥʦʩʪʠ ʧʦʯʚʳ. 

 

ʀʪʘʢ, ʜʠʥʘʤʠʢʘ ʧʦʛʣʦʱʝʥʠʷ ʚʦʜʳ ʚ ʘʢʪʠʚʥʦʤ ʩʣʦʝ ʧʦʯʚʳ ʩ ʨʘʟʥʳʤʠ ʩʪʝʧʝʥʷʤʠ 

ʟʘʩʦʣʝʥʥʦʩʪʠ ʠʤʝʝʪ ʩʫʱʝʩʪʚʝʥʥʳʝ ʨʘʟʣʠʯʠʷ (ʈʠʩʫʥʦʢ). 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʧʫʪʝʤ ʠʟʫʯʝʥʳ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʦʜʳ ʚ ʘʢʪʠʚʥʦʤ 

ʩʣʦʝ ʧʦʯʚʳ, ʩ ʨʘʟʥʦʡ ʩʪʝʧʝʥʴʶ ʟʘʩʦʣʝʥʥʦʩʪʠ, ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʷʜʝʨʥʦïʬʠʟʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠ 

ʧʨʠʙʦʨʦʚ ʠʟʤʝʨʝʥʠʷ. ɺ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʀʗʌ ɸʅ ʈʋʟ ʧʨʦʚʝʜʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦ 
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ʠʟʫʯʝʥʠʶ ʜʠʥʘʤʠʢʠ ʧʦʛʣʦʱʝʥʠʷ ʚʦʜʳ ʩʦ ʩʪʘʙʠʣʴʥʳʤʠ ʠ ʨʘʜʠʦʘʢʪʠʚʥʳʤʠ ʠʟʦʪʦʧʘʤʠ. 

ʇʦʣʫʯʝʥʘ ʜʠʘʛʨʘʤʤʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʦʜʳ ʧʨʠ ʨʘʟʥʳʭ ʩʪʝʧʝʥʷʭ ʟʘʩʦʣʝʥʥʦʩʪʠ ʧʦʯʚʳ.  

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʷʶʪ ʜʝʣʘʪʴ ʚʳʚʦʜ, ʜʘʥʥʳʡ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ ʚ ʧʦʜʚʝʨʞʝʥʥʳʭ ʢ ʟʘʩʦʣʝʥʠʶ ʧʦʯʚʘʭ ʚ ʚʦʜʦʜʝʬʠʮʠʪʥʳʭ 

ʨʝʛʠʦʥʘʭ ʋʟʙʝʢʠʩʪʘʥʘ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʧʦʣʫʯʝʥʳ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʧʨʠʢʣʘʜʥʦʛʦ ʛʨʘʥʪʘ ϧʍ-ɸ-ϧʍ-2018-403. 
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Abstract. This paper designs a pulsating generator to provide pulsating air flow for 

experiments the relationship between the average flow velocity, pulse and pulsation amplitude and 

the pulsating flow enhancement heat transfer ratio was discussed respectively. The characteristics of 

the pulsating flow enhanced heat transfer were analyzed, and the academic research and engineering 

application of pulsating heat transfer was proposed. This inevitably has an optimal pulsating 

frequency value at which the maximum vortex generation can be obtained within one pulsation 

cycle to obtain maximum heat transfer effect, for example, in this experiment; the optimal 

frequency is 1ï1.25 Hz. The effect of Reynolds number Re on the low-frequency pulsation 

convection heat transfer process is that the low-frequency pulsation can only enhance the 

convective heat transfer within a certain range of Reynolds numbers. If it exceeds this range, the 

convective heat transfer is weakened. 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʦʧʠʩʳʚʘʝʪʩʷ ʧʫʣʴʩʠʨʫʶʱʠʡ ʛʝʥʝʨʘʪʦʨ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʧʫʣʴʩʠʨʫʶʱʝʛʦ ʧʦʪʦʢʘ ʚʦʟʜʫʭʘ ʜʣʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. ʆʙʩʫʞʜʘʣʘʩʴ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʩʨʝʜʥʝʡ 

ʩʢʦʨʦʩʪʴʶ ʧʦʪʦʢʘ, ʘʤʧʣʠʪʫʜʦʡ ʧʫʣʴʩʘ ʠ ʧʫʣʴʩʘʮʠʠ ʠ ʦʪʥʦʰʝʥʠʝʤ ʪʝʧʣʦʧʝʨʝʜʘʯʠ ʢ 

ʫʚʝʣʠʯʝʥʠʶ ʧʫʣʴʩʠʨʫʶʱʝʛʦ ʧʦʪʦʢʘ. ɹʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʤʧʫʣʴʩʥʦʛʦ 

ʪʝʧʣʦʦʙʤʝʥʘ ʩ ʧʫʣʴʩʠʨʫʶʱʠʤ ʧʦʪʦʢʦʤ, ʧʨʝʜʣʦʞʝʥʳ ʘʢʘʜʝʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ 

ʠʥʞʝʥʝʨʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʧʫʣʴʩʠʨʫʶʱʝʛʦ ʧʝʨʝʥʦʩʘ ʪʝʧʣʘ. ʕʪʦ ʥʝʠʟʙʝʞʥʦ ʠʤʝʝʪ ʦʧʪʠʤʘʣʴʥʦʝ 

ʟʥʘʯʝʥʠʝ ʯʘʩʪʦʪʳ ʧʫʣʴʩʘʮʠʠ, ʧʨʠ ʢʦʪʦʨʦʤ ʤʘʢʩʠʤʘʣʴʥʘʷ ʛʝʥʝʨʘʮʠʷ ʚʠʭʨʝʡ ʤʦʞʝʪ ʙʳʪʴ 

ʧʦʣʫʯʝʥʘ ʚ ʪʝʯʝʥʠʝ ʦʜʥʦʛʦ ʮʠʢʣʘ ʧʫʣʴʩʘʮʠʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʤʘʢʩʠʤʫʤʘ ʵʬʬʝʢʪ 

ʪʝʧʣʦʧʝʨʝʜʘʯʠ, ʥʘʧʨʠʤʝʨ, ʚ ʵʪʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ ʦʧʪʠʤʘʣʴʥʘʷ ʯʘʩʪʦʪʘ ʩʦʩʪʘʚʣʷʝʪ 1ï1,25 ɻʮ. 

ɺʣʠʷʥʠʝ ʯʠʩʣʘ ʈʝʡʥʦʣʴʜʩʘ Re ʥʘ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʳʡ ʧʨʦʮʝʩʩ ʢʦʥʚʝʢʮʠʠ ʪʝʧʣʦʚʦʡ ʚʦʣʥʳ 
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ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʥʠʟʢʦʯʘʩʪʦʪʥʘʷ ʧʫʣʴʩʘʮʠʷ ʤʦʞʝʪ ʪʦʣʴʢʦ ʫʩʠʣʠʪʴ ʢʦʥʚʝʢʪʠʚʥʳʡ 

ʪʝʧʣʦʦʙʤʝʥ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʜʠʘʧʘʟʦʥʝ ʯʠʩʝʣ ʈʝʡʥʦʣʴʜʩʘ. ɽʩʣʠ ʦʥ ʧʨʝʚʳʰʘʝʪ ʵʪʦʪ ʜʠʘʧʘʟʦʥ, 

ʢʦʥʚʝʢʪʠʚʥʘʷ ʪʝʧʣʦʧʝʨʝʜʘʯʘ ʦʩʣʘʙʣʷʝʪʩʷ. 

 

Keywords: pulsating generator, pulsating air flow, frequency, Reynolds number, enhance. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʫʣʴʩʠʨʫʶʱʠʡ ʧʦʪʦʢ, ʧʫʣʴʩʠʨʫʶʱʝʛʦ ʛʝʥʝʨʘʪʦʨʘ, ʯʘʩʪʦʪʘ, ʯʠʩʣʦ 

ʈʝʡʥʦʣʴʜʩʘ, ʫʩʠʣʝʥʠʝ. 

 

Research Background and Theoretical Research 

In recent years, with the development of industry, the increasing demand for energy has 

caused the energy issue to become an increasingly tense problem. Pulsating flow is a common flow 

phenomenon in nature and industrial production, for example, blood flow in the body, fluid flow in 

the compressor, and so on. The use of pulsating flow to enhance heat transfer is currently a new 

direction for the study of enhanced heat transfer technology [1]. 

The study of pulsating flow heat transfer technology began in the early part of the last century. 

According to the research history of pulsed flow heat transfer, it can be divided into three phases: 

origin, development and prosperity. 

Pulsating flow heat transfer originated in the 1930s. When Richardson [2] measured the 

velocity of a steadyïstate flow and pulsating flow in a tube using a hot wire anemometer, it was 

found that there was a deviation between the theoretical value of the velocity gradient in the tube 

crossïsection and the calculated value. The speed characteristics of the pulsating flow are found: 

the ring effect, which is the origin of the pulsating heat transfer study. In the following years, 

scholars began to conduct in-depth research on pulsating heat transfer. Allan T. Tayler and Frank B. 

West [3] had studied the heat transfer characteristics of the pulsating water flow generated in the 

reciprocating pump and had obtained a better heat transfer enhancement effect. According to the 

pulsating flow heat transfer experiment, Robert Lemlich [4] obtained the calculation method of the 

heat transfer ratio using the pulsating heat transfer method and summarized the existing pulsating 

heat transfer research. 

Since the 1970s, pulsating heat transfer research has entered a period of rapid development. 

Wilkinson and Edwards [5] carried out the problems in the transition of the pulsating flow in the 

tube from laminar flow to turbulent flow. Thomann and Merkli [6] studied the boundary layer heat 

transfer problem under non-steady state conditions and the prospects of the discipline have been 

elaborated in detail, including the problems of unsteady combustion of rocket fuels and airï

enhanced heat exchange problems under non-steady state conditions. Ghaddar [7ï8] simulated the 

convective heat transfer mechanism of the fluid in the channel with periodic changes in the crossï

section and found that increasing the pulsation can expand the fluid instability, enhance the fluid 

mixing and lead to the enhancement of heat transfer, and conclude that the pulsating flow 

periodically changes the crossïsection. The channel can effectively enhance heat transfer. 

With the advancement of science and technology, computer technology has been gradually 

applied to various disciplines due to its advantages of high efficiency, rapidity, and accuracy. The 

numerical simulation technology of CFD software is widely used in heat transfer technology, which 

makes the pulsating flow heat transfer technology develop rapidly. The deeper and more extensive 

research on the pulsating flow heat transfer research has been conducted [9ï13]. Cho and the other 

person [14] used the pulsation experiment to summarize the boundary layer equations in laminar 

flow during pulsation heat transfer. Mackley [15] used a circular tube with an annular inner rib to 

perform a pulsation experiment and found that the wall containing the inner fins can significantly 
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enhance the heat transfer effect by the pulsating flow. Nishimura [16ï17] researched and analyzed 

the flow field changes and pressure drop in fluid flow in two-dimensional wave wall tubes. In later 

studies, Nishimura [18ï20] also used a visual experiment to study the pulsating flow problem in the 

corrugated channel. Attyay and Habib [21] used air as a medium to study the relationship between 

the pulsation frequency and the Nusselt number and Reynolds number of the media flow in laminar 

flow. Greiner [22] studied the pulsating heat transfer problem by experiment and found that there is 

an optimal pulsation frequency. The thermal effect can be enhanced significantly, when the fluid is 

at the optimal pulsation frequency. Numerical simulations were conducted and the relationship 

between the pulsation frequency and the degree of enhanced heat transfer was obtained. 

 

 The mechanism of pulsating heat transfer 

The fluctuating heat transfer of fluid pulsation is mainly due to the pulsation of the fluid, 

which results in a large number of vortices generated at the wall surface, thinning the viscous 

underlayer closely to the wall surface, increasing the turbulence degree of the main fluid, increasing 

the fluid mixing, and destroying the boundary layer. Increase the effect of the heat transfer surface 

to achieve the purpose of enhancing heat transfer. The entire heat transfer enhancement process is 

divided into three closely linked links: generation, decomposition, and diffusion of vortices. In this 

process, the generating link is dominant, and the greater the vortex generation density, the better the 

heat transfer effect, and the generation of vortices is the result of increasing the radial velocity 

gradient along the wall surface, resulting in large radial velocity gradients. Can achieve enhanced 

heat transfer effect. 

 

Experimental Research 

 
Figure 1. Experimental installation diagram. 

 

Working principle 

As the Figure 1 shows, in the feed pipe, there is hot water with a constant pressure of 0.4 

MPa, and more than 10 litres of hot water is added to the tank. The purpose is to provide the heat 

exchanger with water after the start of the experiment. At the same time, a water diversion pipe is 

provided from the compensating water pipe to provide a pulsed water flow to the pulse generator. 

When the pulse generator starts to operate, and the speed governing motor is at a different speed, 

a pulsed water flow with different frequencies will be applied to the front of the heat exchanger. In 

this process, the pulse pressure varies from 0.4 MPa to 0.6 MPa. The piston device in 

the hydromechanical converter drives the ejector pin to push the fan to reciprocate. When the motor 
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that drives the fan starts to operate, the fan will apply pulsed air flow of different frequencies to 

the heat exchanger, and then records the heat transfer through the thermocouple temperature sensor. 

 

Equipmental devices 

 

 

 

 

Figure 2. Equipmental devices. 

 

Experimental calculation method 

A thermocouple temperature sensor was installed at the inlet and outlet of the test section to 

measure the temperature of the fluid at the inlet and outlet of the heat exchanger. At the same time 

record the ambient temperature in the laboratory. By recording the temperature entering and exiting 

the heat exchanger, the temperature difference between the inlet and outlet heat exchangers can be 

obtained. 

The efficiency of the temperature of the inlet and outlet heat exchangers relative to the indoor 

temperature is calculated by the following formula:  

1 2

1 0

-
= 100%

T T

T T
e ³

-
 

T1 ð inlet temperature of heat exchanger, T2 ð outlet temperature of heat exchanger, T0 ð 

the ambient temperature. 

The amount of heat taken by the hot water in and out of the heat exchanger: 

N CV T= D  

C ð Specific heat capacity of water, 4187 J / (kg ᴈ); V ð Water flow through the heat 

exchanger, L/s; TDð Temperature difference of heat exchanger inlet and outlet. 

The effective heat dissipated from the heat exchanger to the room is: 

' / 0.0787N Ne=  

Heat transfer coefficient of heat exchanger 

N
h

A T
=
D  

A ð Heat transfer area of heat exchanger, 0.98 m
2
 

The Reynolds number of the disturbance air flow, Re: 

Re
vdr

m
=

 

ɟ ð Air flow density, 1.3 kg/m
3
 

ɜ ð Velocity of the air flow, m/s 
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d ð The effective diameter of the air flow channel, 0.3 m. 

ɛ ð The kinematic viscosity of air, 6 214.8 10 /m s-³  

 

Impact of pulsating frequency 

 

 
Figure 3. Effective temperature difference of heat exchanger inlet and outlet map 

 
Figure 4. Temperature difference versus ambient temperature efficiency graph 

 
Figure 5. Effective heat amount of heat exchanger 

 
Figure 6. Heat coefficient of heat transfer. 
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Figure 3ï6 shows the trend of effective temperature difference, ambient temperature 

efficiency, effective heat amount, heat transfer coefficient at different flow rates in different 

pulsation frequencies. 

The influence of the pulse frequency on the effective temperature difference, ambient 

temperature efficiency, effective heat amount, heat transfer coefficient increases first and then 

decreases (Table). 

 

Table. 

REYNOLDS NUMBER OF AIR FLOW UNDER DIFFERENT FREQUENCY  

 

f(Hz) 0 0.75 1 1.25 1.86 2.5 3 4.1 

Re 31621.6 

29513.5 

ð 

32013.7 

31885.1 

ð 

35574.3 

36364.9 

ð 

39263.5 

40317.6 

ð 

44006.8 

40581.1 

ð 

46641.9 

42689.2 

ð 

47432.4 

43479.8 

ð 

48239.9 

  

From the change of Reynolds number at different pulsating frequencies of the pulsed air flow, 

the Reynolds number increases significantly with the increase of the pulse frequency, and from the 

value of the Reynolds number, the values clearly belong to the range of turbulence disturbance. 

Therefore, we can know that the pulsed air flow provided by the fan is a turbulent flow. The effect 

of Reynolds number Re on the low frequency pulsation convection heat transfer process is that the 

low frequency pulsation can only enhance the convective heat transfer within a certain range of 

Reynolds numbers. If it exceeds this range, the convective heat transfer is weakened. 

 

Conclusion 

From the experimental results, the following conclusions can be drawn: 

1) The pulsation frequency is an important factor affecting the heat transfer. When the fan 

starts to rotate, and at the same time pulsation occurs, the air flow rate applied to the heat exchanger 

is constantly changing. At this time, the frequency of the fan pulsation directly affects the flow rate 

of the air flow applied to the heat exchanger fins. The flow rate of this air flow is also in constant 

change, the radial velocity of the air flow on the fin surface changes gradually.  

2) At low frequencies, increasing the pulsation frequency, that is, reducing the pulsation 

period, it can increase the rate of change of the velocity gradient and the velocity gradient, which is 

beneficial for heat exchange. However, for the high pulsation frequency, the velocity gradient and 

rate of change of velocity will be weakened, so that the flow rate cannot be sufficiently attenuated, 

and it is not conducive to enhancing heat transfer. Moreover, too high pulsation frequency may 

cause excessive flow resistance, reduce the economic efficiency of heat transfer, and increase 

energy consumption. Therefore, if the frequency is too high or too low, the maximum amount of 

vortex generation cannot be guaranteed, and the optimal heat exchange effect cannot be achieved. 

This inevitably has an optimal pulsating frequency value at which the maximum vortex generation 

can be obtained within one pulsation cycle to obtain maximum heat transfer effect, for example, in 

this experiment, the optimal frequency is 1ï1.25 Hz. 

3) The entire heat transfer enhancement process is divided into the generation, decomposition, 

and diffusion of a single vortex. In this process, the vortex generation process is dominant and 

directly determines the effect of pulsation enhancement. The greater the density of fluid vortices, 

the more intense the exchange of fluid energy at the center fluid and the wall surface, and the better 

the heat exchange effect. 
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4) The effect of Reynolds number Re on the low frequency pulsation convection heat transfer 

process is that the low frequency pulsation can only enhance the convective heat transfer within a 

certain range of Reynolds numbers. If it exceeds this range, the convective heat transfer is 

weakened. 
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Abstract. It would be misguiding to consider only cost in design of a heat exchanger because 

high maintenance costs increase total cost during heat exchangerôs services life. Therefore, exergy 

analysis and energy saving are very important parameters in heat exchanger design. In this study, 

the effects of pate heat exchanger (PHE, Ridan HHN no. 04) on heat transfer, friction factor and 

exergy loss were investigated experimentally. Experiments were conducted from laminar flow 

condition to turbulence flow condition under counter flow condition. Reynolds number and Prandtl 

number were in the range of 220 <Re <2400 and 3 <Pr <7, respectively. Heat transfer, friction 

factor, and exergy loss correlations were obtained according to the experimental results. 

 

ɸʥʥʦʪʘʮʠʷ. ɹʳʣʦ ʙʳ ʦʰʠʙʢʦʡ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʪʦʣʴʢʦ ʩʪʦʠʤʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʠ 

ʪʝʧʣʦʦʙʤʝʥʥʠʢʘ, ʧʦʩʢʦʣʴʢʫ ʚʳʩʦʢʠʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʨʘʩʭʦʜʳ ʫʚʝʣʠʯʠʚʘʶʪ ʦʙʱʫʶ 

ʩʪʦʠʤʦʩʪʴ ʚ ʪʝʯʝʥʠʝ ʩʨʦʢʘ ʩʣʫʞʙʳ ʪʝʧʣʦʦʙʤʝʥʥʠʢʘ. ʇʦʵʪʦʤʫ ʘʥʘʣʠʟ ʵʢʩʝʨʛʠʠ ʠ 

ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʷʚʣʷʶʪʩʷ ʢʨʠʪʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʢʦʥʩʪʨʫʢʮʠʠ ʪʝʧʣʦʦʙʤʝʥʥʠʢʘ. ɺ 

ʵʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʠʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʧʣʘʩʪʠʥʯʘʪʦʛʦ ʪʝʧʣʦʦʙʤʝʥʥʠʢʘ (PHE, 

Ridan HHN ̄ 04) ʥʘ ʪʝʧʣʦʧʝʨʝʜʘʯʫ, ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ ʠ ʧʦʪʝʨʠ ʵʢʩʝʨʛʠʠ. ʕʢʩʧʝʨʠʤʝʥʪʳ 

ʧʨʦʚʦʜʠʣʠʩʴ ʦʪ ʩʦʩʪʦʷʥʠʷ ʣʘʤʠʥʘʨʥʦʛʦ ʪʝʯʝʥʠʷ ʜʦ ʩʦʩʪʦʷʥʠʷ ʧʦʪʦʢʘ ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ ʚ 

ʫʩʣʦʚʠʷʭ ʚʩʪʨʝʯʥʦʛʦ ʪʝʯʝʥʠʷ. ʏʠʩʣʦ ʈʝʡʥʦʣʴʜʩʘ ʠ ʯʠʩʣʦ ʇʨʘʥʜʪʣʷ ʥʘʭʦʜʠʣʠʩʴ ʚ ʜʠʘʧʘʟʦʥʝ 

220 <Re <2400 ʠ 3 <Pr <7, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉʦʛʣʘʩʥʦ ʨʝʟʫʣʴʪʘʪʘʤ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʧʦʣʫʯʝʥʳ 

ʪʝʧʣʦʧʝʨʝʜʘʯʘ, ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ ʠ ʩʦʦʪʥʦʰʝʥʠʝ ʧʦʪʝʨʴ ʵʢʩʝʨʛʠʠ. 

 

Keywords: plate heat exchanger, heat transfer, convective heat transfer coefficient, exergy 

loss. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʣʘʩʪʠʥʯʘʪʳʡ ʪʝʧʣʦʦʙʤʝʥʥʠʢ, ʪʝʧʣʦʦʙʤʝʥ, ʢʦʵʬʬʠʮʠʝʥʪ 

ʢʦʥʚʝʢʪʠʚʥʦʡ ʪʝʧʣʦʧʝʨʝʜʘʯʠ, ʧʦʪʝʨʷ ʵʢʩʝʨʛʠʠ. 

 

Introduction 

Heat exchanger is an important industrial device used to transfer heat between hot and cold 

stream for energy conservation. Types of heat exchanger used for energy conservation in industries 

depend on the kind of fluid involves in heat exchange process. Shell and tube heat exchanger 
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(STHE) is used for the liquid to liquid or gas to liquid heat transfer while compact heat exchanger 

(CHE) is used for gas to gas, gas to liquid or liquid to liquid heat transfer [1]. One of the important 

CHE is plate heat exchanger (PHE). PHEs are widely used in Petroleum, chemical processing, food 

& beverages, cryogenics, and pharmaceutical industries. The superior features of PHEs are its high 

surface area density and thermal effectiveness, resulting in reduced size, weight, and space 

compared to other types of heat exchanger [2]. On the other end, high hydraulic losses (i. e. 

pressure drop) involved in PHEs. Thus, the trade-off between thermal and hydraulic behaviour is 

always required to reach at optimum design of PHEs. Further, large number of design parameters is 

involved in the design of PHEs that should satisfy the geometric/operating constraints and heat duty 

requirements. As a result, metaheuristic algorithms are more suitable to obtain the optimized design 

of PHEs as compared to conventional optimization methods. Generally, objectives involved in the 

design optimization of PHE are thermodynamics (i.e. maximum effectiveness, minimum entropy 

generation rate, minimum pressure drop, etc.) and economics (i.e. minimum cost, minimum weight, 

etc.). 

For PHEs, a very large number of low arrangements are possible, depending on the 

perforations of the plates and gasket design. The fluid entering the plate pack at its top or bottom is 

split into N parallel flow channels and is collected the flow in the duct on the opposite side. This 

group of channels in which the flow is in the same direction is denominated ñpassò. Both hot and 

cold sides of the PHE consist of a series of passes, which usually have a constant number of 

channels per pass. The flow arrangement of a PHE is often presented as: 

 

 

 

where P is the number of passes, N is the number of channels.  

The number of channels in the hot or cold sides of the PHE is given by P*N, the total number 

of the channels in the PHE is thus defined as: 

 

 

 

And the number of thermal plates is given by Nc-1. Figure 1 shows a few examples of 

possible configuration for a PHE with seven channels. The configuration consists of the flow 

arrangement and the location of the inlet and outlet connections of hot and cold fluids.  

 

 
(a) (b) (c) 

 
Figure 1. Some possible configurations for a PHE with seven flow channels (six thermal plates): (a) ð

1Ĭ4/1Ĭ3 (looped Z); (b) ð 4Ĭ1/3Ĭ1 (series); (c) ð 2Ĭ2/1Ĭ3 (complex). 

 

 

 

coldcoldhothot NPNP ÖÖ /

coldcoldhothotʩ NPNPN Ö+Ö=
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Overview of information sources on the problem scientific research 

Earlier, researchers had carried out different types of numerical works to optimize PHEs 

design with different methodologies. Hajabdollahi et al. [3] obtained optimized geometric 

parameters of gasket plate heat exchanger for maximum effectiveness and minimum total cost by 

adapting NSGA-II. Hajabdollahi et al. [4] presented the comparative study of gasket plate and shell 

and tube heat exchangers from the economic point of view by using a genetic algorithm (GA). 

Najafi and Najafi [5] performed a multiïobjective optimization of PHE with pressure drop and heat 

transfer coefficient of a heat exchanger as objective functions. The authors used NSGA-II as an 

optimization tool. Lee and Lee [6] carried out a thermodynamic optimization of PHE. They 

considered two conflicting objectives namely, Colburn factor and friction factor for optimization 

and used GA as an optimization tool. Further, authors also developed the correlation for Colburn 

factor and friction factor. Arsenyeva et al. [7] proposed mathematical model based area optimization 

of a multiïpass plateïandïframe heat exchanger. Gut and Pinto [8, 9] presented a mathematical 

model of gasket plate heat exchanger [8] and perform shape optimization [9] of that model. Further, 

they presented a screening method for selection of optimal configurations of plate heat exchangers. 

Wang and Sunden [10] used derivativeïbased optimization method for the economic optimization 

of plate heat exchanger. Durmus et al. [11] carried out an experimental investigation of plate heat 

exchanger having different surface geometry. They proposed heat transfer, friction factor and exergy 

loss correlations for plate heat exchanger based on experimental results. Zhu and Zhang [12] 

perform heat transfer area optimization of plate heat exchanger used for the geothermal heating 

application. 

The thermodynamic irreversibility in a heat exchanger arises from heat transfer across a finite 

temperature difference among the streams. Optimizing a heat exchanger based on this concept 

means minimizing the amount of lost useful power. Mishra et al. [13] incorporated a geneticï

algorithmïbased optimization technique for a crossïflow plate and fin heat exchanger to minimize 

the total entropy generated within a prescribed heat duty. Cheng [14] proposed the concept of 

entropy resistance based on the entropy generation analysis as an alternative method for heat 

exchanger analysis. Fakheri [15] used the second law of thermodynamics to determine the 

exchanger thermal efficiency through the ratio of the actual heat transfer rate to the optimum heat 

transfer rate. Fakheri [16] also extended this concept to determine the efficiency of heat exchanger 

networks excluding the need for charts, or complicated performance statements. Apart from plate 

heat exchanger, efforts are put by researchers to optimize other types of heat exchangers with 

different objectives and methodology. For example, Patel and Rao performed optimization of shell 

and tube heat exchanger [17ï20], plateïfin heat exchanger [20, 21], and regenerative heat 

exchanger [24] with different optimization algorithms. Patel and Savsani [23] presented multiï

objective optimization of a plateïfin heat exchanger. Nobile et al. Performed multiïobjective 

optimization of convective periodic and wavy channels [24ï27], numerical analysis of fluid flow 

and heat transfer in periodic wavy channels [28], and shape optimization of a tube bundle in 

crossflow [29˾30]. 

In this study, the thermalïhydraulic characters of the plate heat exchangers on heat transfer 

and pressure drop, in Nu, f, E, Pe numbers base, is experimentally examined. 

 

Experimental setup procedure 

Details of the experimental set-up of PHE are shown in the schematic layout (Figure 2). Red 

and blue arrow marks with trace the hot and cold water respectively. Circulating water is stored in 

electric boiler (1), condenser (17), and cooling tower (19). Reciprocating pump (2) propels the 

heated water which comes from the electric boiler and heats to the desired temperature with 0.1 L/s 
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to the plate heat exchanger where it is converted with cold water, Reciprocating pump (16) propels 

the cooled water which comes from the condenser and cools to the desired temperature with 0.22 

L/s to the plate heat exchanger where it is converted with hot water. Maximum operating pressure 

and temperature of the electric boiler are 4 Ba and 80 ÁC. 

 

 
 

Figure 2. Schematic layout of experimental set-up: 1 ð electric boiler; 2 ð first pump; 3 ð first vale; 

4 ð first flow meter; 5 ð first pressure transmitter; 6 ð first temperature transmitter; 7 ð second 

temperature transmitter; 8 ð second pressure transmitter; 9 ð third pressure transmitter; 10 ð third 

temperature transmitter; 11 ð PHEs; 12-fourth temperature transmitter; 13 ð fourth pressure transmitter; 14 

ð second flow meter; 15 ð second valve; 16-second pump; 17 ð condenser; 18-third valve; 19 ð cooling 

tower. 

 

Investigation of the flow distribution in PHE is carried out for 13 plates (12 channels). The 

turbine type rotary mechanical flow meters (4 & 14) and four PT-100 thermometers (6, 7, 10 & 12) 

are provided in hot and cold water flow path to measure the volume flow rates and temperatures, 

respectively. Thermometers are placed near to the ports of PHE in the stainless steel pipe section at 

the inlet and outlet of water. Four pressure transmitters (5, 8, 9 & 13) are placed near the 

thermometers to measure the fluid pressure. Flow rates of the working fluid being pumped by 

pumps (2 & 16), is controlled by the pumpôs speed. Mechanical flow meters (turbine type flow 

meter), pressure transmitters and thermometers are connected to a Programming Logic Controller 

(PLC), which is further connected to a human interface unit (HMI), measure and control the flow 

rates of hot and cold fluid streams. They also measure the pressure and temperature at the inlet and 

outlet of both the fluid streams.  
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Figure 3. Boiler. 

 

A pictorial view of the experimental test section as shown in Figure 4. It consists of PHE, 

Turbine type mechanical flow meters (10 & 11) and M5100 pressure transmit ters (2, 3, 4 & 5) are 

provided in hot and cold fluid stream as already discussed. Thermometers (6, 7, 8 & 9) are provided 

near the inlet and outlet port of cold and hot fluid streams. The working fluid is pumped by pump.  

 

 
 

Figure 4. Experimental test sectionïplate heat exchanger; 2, 3, 4, 5 ð M5100 pressure transmitters; 6, 

7, 8, 9 ð thermometers; 10, 11 ð mechanical flow meters. 

 

Figure 5 presents the flow arrangement of PHE: (a) geometrical and flow path details and (b) 

shows the details of one plate. Geometrical parameters of the same are listed in Table 1.  
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(a) (b) 

 

Figure 5. Flow arrangement for PHE and details for plate heat exchanger: (a) ð side view of plates 

with the flows arrangement of cold and hot water of PHE; (b) ð front view of the plate. 

 

Table 1.  

GEOMETRICAL CHARACTERISTICS OF CHEVRON PLATE 

 

Geometrical characteristics of chevron plate 

Number Particulars Dimensions 

1 Port diameter, dp 0.032 m 

2 Port to port length, Lch 0.381 m 

3 Port to port width, Lw 0.07 m 

4 Corrugation picth p 0.011 m 

5 Amplitude of corrugation, b 0.0028 m 

6 Thichness of plate, t 0.0005 m 

7 Chevron angle, ɓ 60Á 

8 Heat transfer area (plate) 0.04 m
2
 

9 Plate material AISI 316 (Stainless steel) 

10 Gasket material Nitrile rubber 

 

In isothermal condition, cold water is supplied to all the channels of PHE, thus there is no 

heat transfer involved in the PHE. This analysis is carried out to study hydraulic performance at a 

constant temperature. The experiments have been carried out at 12ÁC for the isothermal condition. 

In non-isothermal condition, cold and hot water are supplied in alternative channels of the PHE. 

Cold water is supplied at 12 ÁC and hot water is maintained in the range of 70-71 ÁC.  

The details of measuring instruments used in the experiment are shown in Table 2 below.  

 

Table 2. 

 THE MODEL, RANGE, AND ACCURACY OF THE MEASURING INSTRUMENTS 

 

Number Instrument Measure Model Range 

1 Mechanical flow meters Flow rate Pt 500 1000ï30000 LPH 

2 Thermocouple Temperature 
PT-100, R. T. 

D 
0 to 180 ᴈ 

3 Pressure transmitters 
Inlet and outlet pressure of 

PHEs 
M5100 0ï2.5 MPa 
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Data reduction 

The experimental data have been obtained under steady state conditions and the operating 

flow rates were taken to have a range of Reynolds number from 220 to 2400 for PHE. The mean 

pressure drop data obtained using pressure transmitters was used in the following equation to 

evaluate Fanning friction factor () 

 

Where  is pressure drop, Pa;  is hydraulic diameter, m;  is port to port length, m; 

is the density of the water, kg/m
3

is the velocity of the waterm/s. 

The measured pressure drop of PHE includes the frictional pressure drop in the channels and 

the pressure drop in the ports. 

 

Where  is pressure drop in port?  

The channel pressure drop is dined by using the Darcy friction factor model as below: 

 

where  is the channel friction factor that is determined by correlation obtained from  

Focke et al. [31];  is the port to port length, m. 

To calculate the pressure drop in the ports Shah and Focke [32] correlation is used as follows: 

 
Where the u is velocity in port, m/s. 

The behavior of hydraulic resistance with Reynolds number is shown in Figure 9. The 

correlation for the Fanning friction factor in terms of Reynolds number is developed in fitting 

formula (1). The Reynolds number for plate heat exchanger is defined on the basis of hydraulic 

diameter, as: 

 

where  is Kinematic viscosity, m
2
/s.  

 Reynolds numbers were randomly selected within this range. The characteristic length of the 

channel was the equivalent diameter, which is defined as follows: 

 

Where the  is enlargement factor. 

The inlet port velocity is evaluated as 

 

Where inlet volume flow is rate, m
3
/s;  is the inlet sectional area, m

2
;  is number of 

channels per pass.  

With respect to the average heat transfer coefficient (), it was calculated by: 
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where  is the heat transfer rate (use  to calculate), W;  is the heating wall 

surface area, m
2
; 

 is the logarithmic mean temperature difference which is given by: 

 

where  is cold inlet flow temperature, K;  is cold outlet flow temperature, K;  is 

hot inlet flow temperature, K;  is hot outlet flow temperature, K. 

In the heat transfer at a surface within a fluid, the Nusselt number ( ) is the ratio of the 

convective to the conductive heat transfer across normal to the boundary and it is given by: 

 

where  is the convective heat transfer coefficient, w/(m
2
*k);  is the thermal conductivity, 

w/(m*k). 

The Prandtl number () is the ratio of the momentum and the thermal diffusivities, and it 

describes the static properties of the fluid substance. The generalized Prandtl number is defined by: 

 

where  is the specific heat, J/(kg*k);  is Newtonian viscosity, Pa*s. 

Also, the Peclet number is defined as: 

 

 

Theoretical analysis for exergy loss 

Exergy is called the amount of maximum work obtained theoretically at the end of a 

reversible process in which equilibrium with environment should be obtained. According to this 

definition, exergy balance in a steadyïstate open system can be written as follows: 

 

where  is environment temperature, k; is entropy production, J/mol*k;  is water 

mass flow, kg/s;  is entropy, J/mol*k. 

 

for liquids (v = const.); 

Entropy production of adiabatic heat exchanger: 

 

where  is heat capacity rate, c=mcp, w/k. 

Exergy loss; 
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We can directly be determined. For liquids E contains also the exergy loss caused by pressure 

drop. 

 

Results and discussion 

Figure 6 shows the variation of Nusselt number in the hot side and cold side with respect to 

Reynolds number for PHE. Nusselt numbers in the cold side were found to be less than that in the 

hot side (Figure 6). Because velocity in hot side bigger than cold side, and it also shows change 

same velocity range in different temperature has different impact on heat transfer. Then the gradient 

in cold side is large than hot side. The empirical correction is showed. 

 

 
 

Figure 6. Nusselt number as a function of Reynolds number. 

 

Hot side: 

  

Cold side: 

  

 

Figure 7 show the variation of the exergy loss with different inlet water volume flow rates. 

The experimental results show that heat transfer has great effect on exergy loss. It is clear seen that 

exergy loss of plate heat exchanger is increase rapidly with flow rate. And exergy loss in hot side 

big than cold side when flow rate from 0.008ï0.2 L/S, cold side more large than hot side after 0.2 

L/S.  

 
 

Figure 7. Variations of exergy loss with water volume flow rate. 
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Figure 8 shows the pressure drop and convective heat transfer coefficient versus Reynolds 

number at different velocity in hot side. It can be seen, the pressure drop rises with the increase of 

Reynolds number. This augmentation can be related to enhancement of viscosity and density of the 

water and resistance of the channel. By the way, based on these results the convective heat transfer 

coefficient increases volatility with enhancement of Reynolds number. It maybe depends on 

increasing of turbulence intensity at higher Reynolds number and decrement in fluid thermal 

boundary layer thickness due to the reduction of fluid viscosity near the wall, and the thermal 

boundary layer is unstable in transition. Also heat exchange comes into full development stage and 

thermal boundary layer remains unchanged after Reynolds number more than 1800.  

 

 
Figure 8. Pressure drop and convective heat transfer coefficient changed with Reynolds number. 

 

Figure 9 shows the behavior of the Fanning friction factor with Reynolds number in hot side. 

For the Reynolds number range investigated in this work, the following empirical correlation of the 

Fanning friction factor as a function of the generalized Reynolds number is proposed. 

 

 

 

(1) 

It is observed that Fanning friction factor decreases with an increase in the Reynolds number. 

This is due to a tremendous increase in turbulence at higher Reynolds number within plates. At 

higher Reynolds number, fluid molecules get lesser time to interact with plate surface, and hence 

lower friction between the plates and fluid particles. The fluctuations in the Fanning friction factor 

at higher Reynolds number are due to the experimental error like the vibration in the system when 

the motor speed goes above 2500 RPM. 

 
 

Figure 9. Variations of Fanning friction factor with Reynolds number. 

8147.0Re9.2463 -=f 2400Re220 ¢¢
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Figure 10. Behavior of the Nusselt number as a function on the Peclet number in PHE. 

 

The variation of the Nusselt number as a function of the Peclet number (Pe = RePr) for all the 

case studies with plate heat exchanger is presented in Figure 10, in which it is possible to observe 

that the increase of the Peclet number results in an increase of the Nusselt number as well when 

Peclet number small than 2000 in cold side. However, Nusselt number sustainable increase with 

Peclet number. Nusselt number in cold side bigger than hot side at Peclet numberôs range from 1000 

to 3000, and hot side more greater than cold side after Peclet number is greater than 3000. The 

increase of the Nusselt number indicates an enhancement in the heat transfer coefficient due to the 

convection increases. That is mean we get reference idea (improving velocity in hot side) how to 

improve heat transfer efficiency in the particular case using plate heat exchanger.  

  

Conclusion 

In this study, in order to research heat transfer in plate heat exchanger. Nusselt number, the 

efficiency, pressure drop and exergy loss is discussed comparatively. The conclusions can be drawn 

from the experimental study, and show the efficiency of the heat exchanger increases with 

increasing the fluidô volume flow rates and pressure drop due to an enhanced heat transfer. In the 

experimental results obtained the empirical corrections about Reynolds number, Prandtl number and 

Nusselt number, Fanning friction factor decreases with volume flow rate, thus convective heat 

transfer coefficient and exergy loss increase with volume flow rate. Accordingly, pressure drop 

increases too. Pressure drop greatly increases the capital costs. Because of this, a thermodynamic 

optimization should be made between heat transfer and pressure drop. Pressure drop, however, has 

not an importance for heat exchanger. Because, increasing of the heat exchanger efficiency causes 

smaller dimensions of the heat exchanger and decreasing of the production costs. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʙʣʶʜʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʡ ʨʦʩʪ ʧʦʪʨʝʙʣʝʥʠʷ ʠ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʦʣʠʤʝʨʥʳʭ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʚ ʧʨʦʮʝʩʩʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʪʦʨʳʭ 

ʧʦʷʚʣʷʶʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ çʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʪʭʦʜʳè ʚ ʚʠʜʝ ʪʢʘʥʝʡ ʠ ʚʦʣʦʢʦʥ, 

ʧʨʠʤʝʥʷʝʤʳʭ ʜʣʷ ʘʨʤʠʨʦʚʘʥʠʷ ʢʦʤʧʦʟʠʪʦʚ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʦʙʲʝʤʘ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʣʠʤʝʨʥʳʭ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚʦʟʨʘʩʪʘʝʪ ʠ ʦʙʲʝʤ ʦʪʭʦʜʦʚ, 

ʧʨʠʤʝʥʷʝʤʳʭ ʜʣʷ ʠʭ ʥʘʧʦʣʥʝʥʠʷ. ʋʯʠʪʳʚʘʷ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʫʶ ʩʪʦʠʤʦʩʪʴ ʠ ʦʙʦʨʦʪ 

ʘʨʤʠʨʫʶʱʠʭ ʤʘʪʝʨʠʘʣʦʚ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʠʭ ʚʪʦʨʠʯʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʜʣʷ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʤʘʣʦʥʘʛʨʫʞʝʥʥʳʭ ʜʝʪʘʣʝʡ ʠʟ ʧʦʣʠʤʝʨʥʳʭ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʘ 

ʪʘʢʞʝ, ʚ ʢʘʯʝʩʪʚʝ ʩʳʨʴʷ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʪʝʨʤʦï, ʰʫʤʦʠʟʦʣʠʨʫʶʱʠʭ ʠʟʜʝʣʠʡ ʠʣʠ ʚ ʜʨʫʛʠʭ 

ʦʪʨʘʩʣʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʢ ʧʨʠʤʝʨʫ, ʚ ʧʨʦʤʳʰʣʝʥʥʦïʛʨʘʞʜʘʥʩʢʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ. 

ɺʪʦʨʠʯʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʣʝʟʥʳʭ ʦʪʭʦʜʦʚ ʚʦʣʦʢʥʠʩʪʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʚ 

ʧʨʦʮʝʩʩʝ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʦʣʠʤʝʨʥʳʭ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ð ʵʪʦ ʘʢʪʫʘʣʴʥʦʝ 

ʥʘʧʨʘʚʣʝʥʠʝ ʚ ʨʝʰʝʥʠʠ ʚʦʧʨʦʩʘ ʫʪʠʣʠʟʘʮʠʠ. ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʧʨʦʚʦʜʠʣʘʩʴ ʦʮʝʥʢʘ 

ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʪʭʦʜʦʚ ʫʛʣʝʨʦʜʥʦʛʦ ʠ ʘʨʘʤʠʜʥʦʛʦ ʚʦʣʦʢʦʥ ʜʣʷ ʘʨʤʠʨʦʚʘʥʠʷ 

ʨʝʟʠʥʦʪʝʭʥʠʯʝʩʢʠʭ ʠʟʜʝʣʠʡ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʠʭ ʤʝʭʘʥʠʯʝʩʢʠʭ ʠ ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʥʘʧʦʣʥʝʥʠʶ ʨʝʟʠʥ ʚʦʣʦʢʥʠʩʪʳʤʠ ʦʪʭʦʜʘʤʠ, ʧʦʣʫʯʝʥʳ 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʴʥʳʤʠ ʦʙʨʘʟʮʘʤʠ. ɺ ʮʝʣʦʤ, ʪʘʢʦʡ 

ʧʦʜʭʦʜ ʢ ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤ ʫʪʠʣʠʟʘʮʠʠ ʜʣʷ ʚʪʦʨʠʯʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 
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ʦʪʭʦʜʦʚ ʥʘʧʨʘʚʣʝʥ ʥʘ ʧʦʩʪʨʦʝʥʠʝ ʢʦʥʮʝʧʮʠʠ ʙʝʟʦʪʭʦʜʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

 

Abstract. At present there is significant growth of consumption and production of polymer 

composite materials in the course of formation of which the so-called ñprocess wasteò is generated 

in the form of fabrics and fibers used to reinforce composite materials. Consequently, when polymer 

composite materials production volume increases so does the amount of waste used to fill them. 

Taking into consideration the relatively high cost and turnover of reinforcing materials, it is quite 

feasible to re-use them for manufacturing low-loaded parts from polymer composite materials, or as 

raw materials for manufacturing heat insulating and soundïproofing products, or in other industries, 

for example, in industrial and civil construction. Recycling of fiber materials useful waste obtained 

in the process of polymer composite materials production is an important area of the disposal 

problem solving. Within the framework of the present research assessment of the possibility of 

carbon and aramide fibers use for industrial rubber products reinforcing in order to improve their 

mechanical and chemical properties has been carried out. As a result of the research on filling 

rubber with fiber waste satisfactory characteristics have been obtained in comparison with the 

control specimens. In general, this approach to solving the problems of process waste recycling is 

aimed at creation of the concept of non-waste composite materials manufacturing technology. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʪʠʣʠʟʘʮʠʷ, ʧʦʣʠʤʝʨʥʳʝ ʢʦʤʧʦʟʠʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʦʪʭʦʜʳ 

ʢʦʤʧʦʟʠʪʦʚ, ʦʪʭʦʜʳ ʚʦʣʦʢʥʘ, ʘʨʤʠʨʦʚʘʥʠʝ ʨʝʟʠʥ. 

 

Keywords: disposal, polymer composite materials, composite waste, fiber waste, rubber 

reinforcement. 

 

ɺʚʝʜʝʥʠʝ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠʤʝʥʝʥʠʝ ʧʦʣʠʤʝʨʥʳʭ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ (ʇʂʄ) 

ʦʭʚʘʪʳʚʘʝʪ ʧʦʯʪʠ ʚʩʝ ʦʪʨʘʩʣʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʇʨʠʤʝʥʝʥʠʝ ʧʦʣʠʤʝʨʥʳʭ ʢʦʤʧʦʟʠʪʦʚ 

ʥʝʧʨʝʨʳʚʥʦ ʨʘʩʪʝʪ ʩ ʥʘʯʘʣʘ ʧʦʷʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ, ʯʪʦ ʩʪʠʤʫʣʠʨʫʝʪ ʤʘʩʰʪʘʙʥʦʝ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʦʤʧʦʟʠʪʦʚ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʝʡ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʪʨʘʥʩʧʦʨʪ, 

ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʝ ʪʦʚʘʨʳ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʵʥʝʨʛʝʪʠʢʫ, ʩʫʜʦʩʪʨʦʝʥʠʝ ʠ ʘʚʠʘʢʦʩʤʠʯʝʩʢʫʶ 

ʪʝʭʥʠʢʫ. 

ʇʦʣʠʤʝʨʥʳʝ ʢʦʤʧʦʟʠʪʳ ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʚʘʪʴ ʫʥʠʢʘʣʴʥʳʝ ʢʦʤʙʠʥʘʮʠʠ ʧʦʣʝʟʥʳʭ 

ʩʚʦʡʩʪʚ, ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʜʣʷ ʢʘʞʜʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ: ʚʳʩʦʢʫʶ ʧʨʦʯʥʦʩʪʴ, 

ʭʠʤʠʯʝʩʢʫʶ ʠ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʩʪʦʡʢʦʩʪʴ, ʫʜʘʯʥʦ ʩʦʯʝʪʘʪʴ ʥʠʟʢʠʡ ʫʜʝʣʴʥʳʡ ʚʝʩ ʢʦʥʝʯʥʳʭ 

ʠʟʜʝʣʠʡ ʩ ʠʭ ʜʦʣʛʦʚʝʯʥʦʩʪʴʶ ʠ ʥʠʟʢʠʤʠ ʟʘʪʨʘʪʘʤʠ ʥʘ ʵʢʩʧʣʫʘʪʘʮʠʶ. ʇʦ ʫʜʝʣʴʥʳʤ 

ʧʦʢʘʟʘʪʝʣʷʤ ʧʨʦʯʥʦʩʪʠ ʧʦʣʠʤʝʨʥʳʝ ʢʦʤʧʦʟʠʪʳ ʧʨʝʚʦʩʭʦʜʷʪ ʜʘʚʥʦ ʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʝ 

ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ [1]. 

ʇʦ ʦʮʝʥʢʘʤ ʵʢʩʧʝʨʪʦʚ, ʦʙʱʠʡ ʦʙʲʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʟʜʝʣʠʡ ʠʟ ʧʦʣʠʤʝʨʥʳʭ 

ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ (ʇʂʄ) ʚ ʈʦʩʩʠʠ ʢ 2020 ʛʦʜʫ ʜʦʩʪʠʛʥʝʪ 120 ʪʳʩ ʪ. ʅʦ ʵʪʦ 

ʩʦʩʪʘʚʣʷʝʪ ʥʝʟʥʘʯʠʪʝʣʴʥʫʶ ʜʦʣʶ ʦʪ ʤʠʨʦʚʦʛʦ ʢʦʤʧʦʟʠʪʥʦʛʦ ʨʳʥʢʘ, ʥʘ ʢʦʪʦʨʦʤ ʜʦʤʠʥʠʨʫʶʪ 

ʂʠʪʘʡ (28%), ʉʐɸ (22%), ɽʉ (14%) ʠ ʜʨ. (36% ʩʫʤʤʘʨʥʦ). 

ʋʚʝʣʠʯʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʪʨʝʙʣʝʥʠʷ ʇʂʄ ʥʝʠʟʤʝʥʥʦ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʨʦʩʪ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʥʝʙʝʩʧʦʣʝʟʥʳʭ ʦʪʭʦʜʦʚ, ʚʦʟʥʠʢʘʶʱʠʭ ʢʘʢ ʥʘ ʵʪʘʧʝ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʪʘʢ ʠ ʧʦ 

ʦʢʦʥʯʘʥʠʠ ʩʨʦʢʘ ʩʣʫʞʙʳ ʠʟʜʝʣʠʡ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʧʨʦʩ ʫʪʠʣʠʟʘʮʠʠ ʠ/ʠʣʠ ʧʝʨʝʨʘʙʦʪʢʠ 

ʇʂʄ ʩ ʢʘʞʜʳʤ ʜʥʝʤ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʦʪʢʨʳʪʳʤ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʷʜ ʩʪʨʘʥ ʠ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʥʘʩʪʦʷʪʝʣʴʥʦ ʧʨʝʜʣʘʛʘʶʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ 
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ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʝ ʙʝʟʦʪʭʦʜʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʠʟʚʦʜʩʪʚ ʟʘʤʢʥʫʪʦʛʦ 

ʮʠʢʣʘ. ʕʪʦ ʥʝ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʦʪʭʦʜʦʚ ʥʝ ʙʫʜʝʪ ʚʦʦʙʱʝ, ʥʦ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʜʦʣʞʥʦ ʙʳʪʴ 

ʤʠʥʠʤʠʟʠʨʦʚʘʥʦ ʠ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʧʨʦʜʫʢʪʘʭ ʠʣʠ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʚʪʦʨʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʩ ʧʘʨʘʣʣʝʣʴʥʦʡ ʨʘʟʨʘʙʦʪʢʦʡ ʥʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʳʭ 

ʧʨʦʛʨʘʤʤ ʨʝʮʠʢʣʠʥʛʘ [1ï2]. 

 ʅʝʤʘʣʫʶ ʯʘʩʪʴ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʇʂʄ ʩʦʩʪʘʚʣʷʶʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʪʭʦʜʳ 

ʪʢʘʥʳʭ ʠ ʚʦʣʦʢʥʠʩʪʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʦʙʲʝʤʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʟʜʝʣʠʡ ʠʟ ʫʛʣʝʨʦʜʥʳʭ, ʘʨʘʤʠʜʥʳʭ ʠ ʩʪʝʢʣʷʥʥʳʭ 

ʥʘʧʦʣʥʠʪʝʣʝʡ ʚʦʟʨʘʩʪʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʦʪʭʦʜʦʚ ʪʢʘʥʝʡ ʠ ʥʠʪʝʡ. ʂ ʧʨʠʤʝʨʫ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʢʦʣʦ 58 ʪʳʩ ʪ ʫʛʣʝʨʦʜʥʳʭ ʚʦʣʦʢʦʥ ʚ ʛʦʜ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʢʦʣʠʯʝʩʪʚʦ ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʧʦʚʪʦʨʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʧʦʣʝʟʥʳʭ 

ʦʪʭʦʜʦʚ ʪʦʣʴʢʦ ʫʛʣʝʨʦʜʥʳʭ ʚʦʣʦʢʦʥ, ʦʙʨʘʟʫʶʱʠʭʩʷ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʠ ʧʝʨʝʨʘʙʦʪʢʝ ʪʢʘʥʝʡ, 

ʩʦʩʪʘʚʣʷʝʪ ʦʪ 10% ʜʦ 20% ʦʪ ʫʢʘʟʘʥʥʦʛʦ ʦʙʲʝʤʘ [3]. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʪʭʦʜʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʦʟʥʠʢʘʶʪ ʚ ʧʨʦʮʝʩʩʝ ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʢ ʧʨʠʤʝʨʫ, ʚ ʧʨʦʮʝʩʩʝ ʨʘʩʢʨʦʷ ʪʢʘʥʝʡ ʠ ʚʦʣʦʢʦʥ, ʧʨʝʧʨʝʛʦʚ. 

ɺʪʦʨʠʯʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʪʭʦʜʦʚ ʚʦʣʦʢʥʠʩʪʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʧʨʦʮʝʩʩʝ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʇʂʄ, ð ɻ ʪʦ ʘʢʪʫʘʣʴʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚ ʨʝʰʝʥʠʠ ʧʨʦʙʣʝʤʳ ʫʪʠʣʠʟʘʮʠʠ. 

ʇʦʣʦʞʠʪʝʣʴʥʦʡ ʩʪʦʨʦʥʦʡ ʚʪʦʨʠʯʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʧʦʷʚʣʷʝʪʩʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʝʟʥʳʭ ʧʨʦʜʫʢʪʦʚ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ 

ʫʧʨʝʞʜʘʝʪʩʷ ʧʦʚʪʦʨʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʇʦ ʵʪʠʤ ʘʩʧʝʢʪʘʤ ʚʪʦʨʠʯʥʘʷ 

ʧʝʨʝʨʘʙʦʪʢʘ ʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʵʢʦʥʦʤʠʯʝʩʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ, ʥʦ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ 

ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ ʨʝʰʝʥʠʝʤ ʧʨʦʙʣʝʤʳ ʫʪʠʣʠʟʘʮʠʠ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʫʩʣʦʚʠʷʭ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ [4ï5]. 

ʏʘʱʝ ʚʩʝʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʪʭʦʜʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʤʧʦʟʠʪʦʚ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʚʦʣʦʢʥʘ ʨʘʟʣʠʯʥʦʡ ʜʣʠʥʳ ʠ ʧʨʠʛʦʜʥʳ ʜʣʷ ʧʦʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʆʙʣʘʩʪʴ ʚʪʦʨʠʯʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ, ʚ ʦʩʥʦʚʥʦʤ, ʩʦʭʨʘʥʥʦʩʪʴʶ ʩʚʦʡʩʪʚ ʚʦʣʦʢʥʘ, ʧʦʵʪʦʤʫ ʧʦʚʪʦʨʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʪʦʨʠʯʥʦʛʦ ʥʘʧʦʣʥʠʪʝʣʷ ʤʦʞʝʪ ʦʙʦʟʥʘʯʘʪʴʩʷ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʘʨʤʠʨʦʚʘʥʠʷ 

ʤʘʣʦʥʘʛʨʫʞʝʥʥʳʭ ʢʦʤʧʦʟʠʪʦʚ, ʙʝʪʦʥʦʚ, ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʚ ʢʘʯʝʩʪʚʝ ʩʳʨʴʷ ʜʣʷ 

ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʘʨʤʠʨʫʶʱʝʡ ʜʦʙʘʚʢʠ ʜʣʷ ʢʦʤʧʦʟʠʪʦʚ ʨʘʟʣʠʯʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʨʝʘʢʪʦʧʣʘʩʪʠʯʥʦʡ ʤʘʪʨʠʮʳ, ʘ ʪʘʢʞʝ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʥʝʪʢʘʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ. 

 ʆʜʥʠʤ ʠʟ ʩʘʤʳʭ ʧʦʪʨʝʙʣʷʝʤʳʭ ʢʣʘʩʩʦʤ ʤʘʪʝʨʠʘʣʦʚ ʷʚʣʷʶʪʩʷ ʨʝʟʠʥʳ. 

ʈʝʟʠʥʦʪʝʭʥʠʯʝʩʢʠʝ ʠʟʜʝʣʠʷ (ʈʊʀ) ʥʘʭʦʜʷʪ ʩʚʦʝ ʧʨʠʤʝʥʝʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʦʪʨʘʩʣʷʭ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʂ ʯʠʩʣʫ ʥʘʠʙʦʣʝʝ ʝʤʢʠʭ ʨʳʥʢʦʚ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʈʊʀ ʦʪʥʦʩʷʪʩʷ ʦʪʨʘʩʣʠ 

ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʘʚʪʦʤʦʙʠʣʝʡ, ʪʨʘʢʪʦʨʦʚ, ʩʝʣʴʭʦʟʪʝʭʥʠʢʠ, ʪʨʫʙʦʧʨʦʚʦʜʥʦʡ ʘʨʤʘʪʫʨʳ. ɺ 

ʩʚʷʟʠ ʩ ʵʪʠʤ ʩʪʘʥʦʚʠʪʩʷ ʦʯʝʚʠʜʥʦʡ ɻ ʢʦʥʦʤʠʯʝʩʢʘʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʚʳʧʫʩʢʘ ʈʊʀ ʩ 

ʧʦʚʳʰʝʥʥʳʤʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ [6]. 

ʈʝʟʠʥʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʦʣʠʤʝʨ ʩ ʭʠʤʠʯʝʩʢʠʤʠ ʩʚʷʟʷʤʠ ʤʝʞʜʫ ʤʘʢʨʦʤʦʣʝʢʫʣʘʤʠ 

ʢʘʫʯʫʢʘ ʠ ʚʚʝʜʝʥʥʳʤʠ ʚ ʨʝʮʝʧʪʫʨʥʳʡ ʩʦʩʪʘʚ ʨʝʟʠʥʦʚʦʡ ʩʤʝʩʠ ʠʥʛʨʝʜʠʝʥʪʘʤʠ: 

ʥʘʧʦʣʥʠʪʝʣʷʤʠ, ʚʫʣʢʘʥʠʟʠʨʫʶʱʠʤʠ ʘʛʝʥʪʘʤʠ ʠ ʜʨ. ʇʦʚʳʰʝʥʠʝ ʧʨʦʯʥʦʩʪʠ ʠ 

ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʠ ʨʝʟʠʥʦʪʝʭʥʠʯʝʩʢʠʭ ʠʟʜʝʣʠʡ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʧʨʠ ʦʙʲʝʤʥʦʤ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʠʠ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʚʩʝʚʦʟʤʦʞʥʳʭ ʜʦʙʘʚʦʢ ʚ çʩʳʨʫʶè ʨʝʟʠʥʫ ʧʝʨʝʜ 

ʚʫʣʢʘʥʠʟʘʮʠʝʡ [6]. ɺ ʢʘʯʝʩʪʚʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʧʦʚʳʰʝʥʠʷ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ ʪʝʧʣʦʟʘʱʠʪʥʳʭ ʨʝʟʠʥ ʥʘ ʦʩʥʦʚʝ ʉʂʕʇʊ, ʥʘʨʷʜʫ ʩ ʰʫʥʛʠʪʘʤʠ ʠ 

ʜʨʫʛʠʤʠ ʧʨʠʨʦʜʥʳʤʠ ʥʘʧʦʣʥʠʪʝʣʷʤʠ, ʫʩʧʝʰʥʦ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʥʘʧʦʣʥʝʥʠʝ 

ʨʝʟʠʥʦʚʳʭ ʩʤʝʩʝʡ ʚʦʣʦʢʥʠʩʪʳʤʠ ʥʘʧʦʣʥʠʪʝʣʷʤʠ. 
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ɺ ʧʨʦʮʝʩʩʝ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʪʭʦʜʦʚ 

ʫʛʣʝʨʦʜʥʦʛʦ ʠ ʘʨʘʤʠʜʥʦʛʦ ʚʦʣʦʢʦʥ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʧʨʦʮʝʩʩʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ, ʜʣʷ 

ʘʨʤʠʨʦʚʘʥʠʷ ʨʝʟʠʥʦʪʝʭʥʠʯʝʩʢʠʭ ʠʟʜʝʣʠʡ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʠʭ ʤʝʭʘʥʠʯʝʩʢʠʭ ʠ 

ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʎʝʣʴʶ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʦʪʨʘʙʦʪʢʠ ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ ʚʦʟʤʦʞʥʦʩʪʠ ʘʨʤʠʨʦʚʘʥʠʷ ʨʝʟʠʥ 

ʦʪʭʦʜʘʤʠ ʫʛʣʝʨʦʜʥʦʛʦ ʠ ʘʨʘʤʠʜʥʦʛʦ ʚʦʣʦʢʥʘ ʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʜʘʥʥʦʡ ʦʧʝʨʘʮʠʠ.  

ɺ ʢʘʯʝʩʪʚʝ ʦʪʭʦʜʦʚ ʚʦʣʦʢʥʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʫʛʣʝʨʦʜʥʳʝ ʚʦʣʦʢʥʘ ʤʘʨʢʠ ʋʄʊ-42-12ʂ-ɽʈ 

ʠ ʘʨʘʤʠʜʥʳʝ ʚʦʣʦʢʥʘ ʤʘʨʢʠ ɸʨʤʦʩ. 

 

ɺ ʜʘʥʥʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ ʧʨʦʠʟʚʦʜʠʣʩʷ ʧʨʦʮʝʩʩ ʘʨʤʠʨʦʚʘʥʠʷ ʨʝʟʠʥʳ 51ï2110 ʦʪʭʦʜʘʤʠ 

ʫʛʣʝʨʦʜʥʦʛʦ ʠ ʘʨʘʤʠʜʥʦʛʦ ʚʦʣʦʢʥʘ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʠʟʛʦʪʦʚʣʝʥʠʝʤ ʦʙʨʘʟʮʦʚ.  

ʄʝʪʦʜʠʢʘ ʚʢʣʶʯʘʣʘ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʦʧʝʨʘʮʠʠ: 

1. ʈʘʩʪʚʦʨʝʥʠʝ ʨʝʟʠʥʦʚʦʡ ʩʤʝʩʠ 51ï2110 ʊʋ 2512-045-05766882-2008 ʚ ʪʦʣʫʦʣʝ ʩ 

ʧʦʣʫʯʝʥʠʝʤ 25% ʨʘʩʪʚʦʨʘ.  

2. ʈʝʟʢʘ ʦʪʭʦʜʦʚ ʫʛʦʣʴʥʳʭ ʠ ʘʨʘʤʠʜʥʳʭ ʚʦʣʦʢʦʥ ʥʘ ʰʪʘʧʝʣʴʥʦʝ ʚʦʣʦʢʥʦ ʜʣʠʥʦʡ 4ï5 ʤʤ 

ʠ ʦʙʝʟʞʠʨʠʚʘʥʠʝ ʩʧʠʨʪʦïʘʮʝʪʦʥʦʚʦʡ ʩʤʝʩʴʶ. 

3. ɼʦʙʘʚʣʝʥʠʝ ʚʦʣʦʢʥʘ ʚ ʧʨʠʛʦʪʦʚʣʝʥʥʫʶ ʨʝʟʠʥʦʚʫʶ ʩʤʝʩʴ ʚ ʩʣʝʜʫʶʱʠʭ 

ʩʦʦʪʥʦʰʝʥʠʷʭ: 

ʈʝʮʝʧʪʫʨʘ ˉ1 ð 10 ʤʘʩʩʦʚʳʭ ʯʘʩʪʝʡ ʫʛʦʣʴʥʳʭ ʚʦʣʦʢʦʥ; 

ʈʝʮʝʧʪʫʨʘ ˉ2 ð 10 ʤʘʩʩʦʚʳʭ ʯʘʩʪʝʡ ʘʨʘʤʠʜʥʳʭ ʚʦʣʦʢʦʥ; 

ʈʝʮʝʧʪʫʨʘ ˉ3 ð 5 ʤʘʩʩʦʚʳʭ ʯʘʩʪʝʡ ʫʛʦʣʴʥʳʭ ʚʦʣʦʢʦʥ ʠ 5 ʤʘʩʩʦʚʳʭ ʯʘʩʪʝʡ ʘʨʘʤʠʜʥʳʭ 

ʚʦʣʦʢʦʥ. 

4. ɺʘʣʴʮʝʚʘʥʠʝ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʦʜʥʦʨʦʜʥʦʛʦ ʧʦ ʪʦʣʱʠʥʝ ʨʝʟʠʥʦʚʦʛʦ çʭʦʣʩʪʘè ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ ʚʘʣʴʮʝʚ 40Áʉ ʚ ʪʝʯʝʥʠʝ 20 ʤʠʥ. 

5. ɺʫʣʢʘʥʠʟʘʮʠʷ ʨʝʟʠʥʦʚʦʛʦ çʭʦʣʩʪʘè ʚ ʪʝʨʤʦʩʪʘʪʝ ʧʦʜ ʜʘʚʣʝʥʠʝʤ 9ï11 ʢʛʩ/ʩʤ
2 
ʧʦ 

ʨʝʞʠʤʫ: 

ïʧʦʜʲʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʜʦ (155Ñ5) □ʉ ʩʦ ʩʢʦʨʦʩʪʴʶ 15 □ʉ ʚ ʯʘʩ; 

ïʚʳʜʝʨʞʢʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ (155Ñ5) □ ʉ ʚ ʪʝʯʝʥʠʝ 60 ʤʠʥʫʪ; 

ïʦʭʣʘʞʜʝʥʠʝ ʜʦ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʜ ʜʘʚʣʝʥʠʝʤ ʧʨʠ ʚʳʢʣʶʯʝʥʥʦʤ ʪʝʨʤʦʩʪʘʪʝ; 

ïʩʙʨʦʩ ʜʘʚʣʝʥʠʷ ʠ ʜʝʤʦʥʪʘʞ ʧʨʝʩʩïʬʦʨʤʳ. 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ɻ ʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦ ʩʤʝʰʝʥʠʶ, ʤʝʭʘʥʦïʘʢʪʠʚʘʮʠʠ ʠ ʧʨʝʩʩʦʚʘʥʠʶ ʙʳʣʠ 

ʠʟʛʦʪʦʚʣʝʥʳ ʧʣʦʩʢʠʝ ʦʙʨʘʟʮʳ ʨʝʟʠʥʳ ʥʘ ʦʩʥʦʚʝ ʨʝʟʠʥʦʚʦʡ ʩʤʝʩʠ 51ï2110, ʫʛʣʝʨʦʜʥʦʛʦ 

ʚʦʣʦʢʥʘ ʋʄʊ 42-12ʂ-ɽʈ ʠ ʘʨʘʤʠʜʥʦʛʦ ʚʦʣʦʢʥʘ ɸʨʤʦʩ. ɼʘʣʝʝ ʠʟ ʥʠʭ ʙʳʣʠ ʠʟʛʦʪʦʚʣʝʥʳ 

ʦʙʨʘʟʮʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʣʝʜʫʶʱʠʭ ʧʦʢʘʟʘʪʝʣʝʡ: 

ïʫʩʣʦʚʥʘʷ ʧʨʦʯʥʦʩʪʴ ʧʨʠ ʨʘʩʪʷʞʝʥʠʠ ɻʆʉʊ 270-75; 

ïʦʪʥʦʩʠʪʝʣʴʥʦʝ ʫʜʣʠʥʝʥʠʝ ʧʨʠ ʨʘʟʨʳʚʝ ɻʆʉʊ 270-75; 

ïʧʣʦʪʥʦʩʪʴ ɻʆʉʊ 267-73; 

ïʪʚʝʨʜʦʩʪʴ ɻʆʉʊ 263-75; 

ïʥʘʙʫʭʘʥʠʝ ʚ ʪʦʣʫʦʣʝ ɻʆʉʊ 9.030-74. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ  

ɺ ʧʨʦʮʝʩʩʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʦʪʨʘʙʦʪʢʠ ʧʨʠʤʝʥʝʥʠʷ ʦʪʭʦʜʦʚ ʇʂʄ ʦʩʥʦʚʥʦʡ ʮʝʣʴʶ 

ʩʪʘʚʠʣʘʩʴ ʟʘʜʘʯʘ ʚʳʷʚʣʝʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʪʭʦʜʦʚ ʚʦʣʦʢʥʘ ʚ 

ʢʘʯʝʩʪʚʝ ʘʨʤʠʨʫʶʱʝʛʦ ʥʘʧʦʣʥʠʪʝʣʷ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʨʝʟʠʥʦʪʝʭʥʠʯʝʩʢʠʭ ʠʟʜʝʣʠʡ. ɺ ʦʩʥʦʚʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ð ʢʦʥʝʯʥʘʷ ʦʮʝʥʢʘ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʬʠʟʠʢʦïʤʝʭʘʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 
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ɼʣʷ ʠʩʧʳʪʘʥʠʡ ʙʳʣʠ ʚʳʙʨʘʥʳ ʦʙʨʘʟʮʳïʣʦʧʘʪʢʠ ʧʦ ɻʆʉʊ 270-75 ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ 

ʈʠʩʫʥʢʘʭ 1ï3.  

ʀʩʧʳʪʘʥʠʷ ʥʘ ʧʨʦʯʥʦʩʪʴ ʧʨʦʚʦʜʠʣʠ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʥʘ ʠʩʧʳʪʘʪʝʣʴʥʦʡ 

ʤʘʰʠʥʝ ʋʊʉ 110ʄʅ-5 ʧʨʠ ʩʢʦʨʦʩʪʠ ʧʦʜʚʠʞʥʦʛʦ ʟʘʭʚʘʪʘ 500 ʤʤ/ʤʠʥ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ 

ʬʠʟʠʢʦïʤʝʭʘʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʊʘʙʣʠʮʝ ʚ ʩʨʘʚʥʝʥʠʠ ʩʦ ʰʪʘʪʥʳʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʨʝʟʠʥʦʪʝʭʥʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʅʇʆ 

çʀʩʢʨʘè. 

 
 

ʈʠʩʫʥʦʢ 1. ʆʙʨʘʟʮʳïʣʦʧʘʪʢʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʫʩʣʦʚʥʦʡ ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʨʘʩʪʷʞʝʥʠʠ ʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʫʜʣʠʥʝʥʠʷ ʠʟ ʨʝʮʝʧʪʫʨʳ ˉ1 (ʥʘʧʦʣʥʝʥʠʝ ʫʛʦʣʴʥʳʤʠ ʚʦʣʦʢʥʘʤʠ ʤʘʨʢʠ ʋʄʊ 42-12ʂ-

ɽʈ). 

 
 

ʈʠʩʫʥʦʢ 2. ʆʙʨʘʟʮʳïʣʦʧʘʪʢʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʫʩʣʦʚʥʦʡ ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʨʘʩʪʷʞʝʥʠʠ ʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʫʜʣʠʥʝʥʠʷ ʠʟ ʨʝʮʝʧʪʫʨʳ ˉ2 (ʥʘʧʦʣʥʝʥʠʝ ʘʨʘʤʠʜʥʳʤʠ ʚʦʣʦʢʥʘʤʠ ʤʘʨʢʠ ɸʨʤʦʩ). 

 

 
 

ʈʠʩʫʥʦʢ 3. ʆʙʨʘʟʮʳïʣʦʧʘʪʢʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʫʩʣʦʚʥʦʡ ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʨʘʩʪʷʞʝʥʠʠ ʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʫʜʣʠʥʝʥʠʷ ʠʟ ʨʝʮʝʧʪʫʨʳ ˉ3 (ʥʘʧʦʣʥʝʥʠʝ ʘʨʘʤʠʜʥʳʤʠ ʠ ʫʛʦʣʴʥʳʤʠ ʚʦʣʦʢʥʘʤʠ). 

 

ɸʥʘʣʠʟʠʨʫʷ ʜʘʥʥʳʝ ʊʘʙʣʠʮʳ ʧʦ ʧʦʣʫʯʝʥʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ ʬʠʟʠʢʦïʤʝʭʘʥʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʩʨʘʚʥʠʚʘʷ ʠʭ ʩ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʰʪʘʪʥʦʛʦ ʦʙʨʘʟʮʘ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ 

ʦ ʪʦʤ, ʯʪʦ ʧʦʣʫʯʝʥʳ ʚʧʦʣʥʝ ʦʙʥʘʜʝʞʠʚʘʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ ʌʄʍ ʠʩʩʣʝʜʫʝʤʳʭ ʚʘʨʠʘʥʪʦʚ 

ʨʝʟʠʥʦʪʝʭʥʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ: ʧʨʦʯʥʦʩʪʴ ʥʘ ʨʘʩʪʷʞʝʥʠʝ ʦʙʨʘʟʮʦʚ ʨʘʩʩʤʦʪʨʝʥʥʳʭ 

ʚʘʨʠʘʥʪʦʚ ʦʧʪʠʤʘʣʴʥʘʷ, ʜʣʷ ʨʝʮʝʧʪʫʨʳ ˉ1 ʩ ʥʘʧʦʣʥʝʥʠʝʤ ʫʛʦʣʴʥʳʤʠ ʚʦʣʦʢʥʘʤʠ 

ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʯʥʦʩʪʠ ʚ 2,1 ʨʘʟʘ, ʥʦ ʧʦ ʧʦʢʘʟʘʪʝʣʶ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʫʜʣʠʥʝʥʠʷ 
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ʧʨʠ ʨʘʟʨʳʚʝ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʦʡ ʷʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʨʝʮʝʧʪʫʨʘ ˉ1, ʧʨʠʯʝʤ ʝʝ ʟʥʘʯʝʥʠʝ 

ʧʨʝʚʳʰʘʝʪ ʟʥʘʯʝʥʠʝ ʜʣʷ ʰʪʘʪʥʦʛʦ ʦʙʨʘʟʮʘ. 

ʊʘʙʣʠʮʘ. 

ʉʈɸɺʅʀʊɽʃʔʅʓɽ ʌʀɿʀʂʆïʄɽʍɸʅʀʏɽʉʂʀɽ ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ 

 

ʂʦʥʪʨʦʣʠʨʫʝʤʘʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʤʘʪʝʨʠʘʣʘ 

ʐʪʘʪʥʳʡ 

ʦʙʨʘʟʝʮ 

ʈʝʮʝʧʪʫʨʘ ˉ1 

ð 10 ʤ.ʯ. 

ʫʛʦʣʴʥʳʭ 

ʚʦʣʦʢʦʥ 

ʈʝʮʝʧʪʫʨʘ ˉ2 

ð 10 ʤ.ʯ. 

ʘʨʘʤʠʜʥʳʭ 

ʚʦʣʦʢʦʥ 

ʈʝʮʝʧʪʫʨʘ ˉ3 ð 5 

ʤ.ʯ. ʫʛʦʣʴʥʳʭ ʚʦʣʦʢʦʥ 

ʠ 5 ʤ.ʯ. ʘʨʘʤʠʜʥʳʭ 

ʚʦʣʦʢʦʥ 

ʋʩʣʦʚʥʘʷ ʧʨʦʯʥʦʩʪʴ ʧʨʠ 

ʨʘʩʪʷʞʝʥʠʠ Ὢ̑, ʢʛʩ/ʩʤ2
 

ʥʝ ʤʝʥʝʝ 70 148 76,1 86,7 

ʆʪʥʦʩʠʪʝʣʴʥʦʝ 

ʫʜʣʠʥʝʥʠʝ ʧʨʠ ʨʘʟʨʳʚʝ 

‐̑, % 

ʥʝ ʤʝʥʝʝ 350 484 68 314 

ʊʚʝʨʜʦʩʪʴ ʥʝ ʤʝʥʝʝ 66 75 76 80 

ʇʣʦʪʥʦʩʪʴ ”, ̄ Ⱦ̒  ̍ 1,02ï1,08 1,08 1,06 1,07 

ʅʘʙʫʭʘʥʠʝ ʚ ʪʦʣʫʦʣʝ 

ʯʝʨʝʟ ʩʫʪʢʠ, % 

ʥʝ ʙʦʣʝʝ 245 175 109 141 

 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʫʜʣʠʥʝʥʠʷ ʧʨʠ ʨʘʟʨʳʚʝ ʥʘʠʣʫʯʰʠʤ ʚʘʨʠʘʥʪʦʤ 

ʦʩʪʘʝʪʩʷ ʨʝʮʝʧʪʫʨʘ ˉ1, ʜʣʷ ʨʝʮʝʧʪʫʨʳ ˉ2 ʠ ̄3 ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʧʦʜʣʝʞʠʪ ʧʦʚʳʰʝʥʠʶ, 

ʚʦʟʤʦʞʥʦ ʟʘ ʩʯʝʪ ʚʘʨʴʠʨʦʚʘʥʠʷ ʤʘʩʩʦʚʳʭ ʯʘʩʪʝʡ. ʊʝʤ ʙʦʣʝʝ, ʯʪʦ ʧʦ ʧʦʢʘʟʘʪʝʣʶ ʧʣʦʪʥʦʩʪʠ 

ʚʩʝ ʨʝʮʝʧʪʫʨʳ ʚʭʦʜʷʪ ʚ ʜʠʘʧʘʟʦʥ ʜʦʧʫʩʪʠʤʳʭ ʜʣʷ ʰʪʘʪʥʦʛʦ ʦʙʨʘʟʮʘ.  
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Abstract. The energy issue is an important strategic factor that determines the sustainable 

development. Fuel oil is the main raw material in most power plants and boiler houses. Energy 

conservation is an important issue in the 21
st
 century. This article focuses on pulse circulation for 

heating fuel oil. The heating system of fuel oil with pulsating circulation of oil in the heating circuit 

can be provisionally represented as an energy chain consisting of separate links and functioning as a 

single whole. In the masterôs thesis the process of heat transfer from the vibrating bellows heater to 

fuel oil was investigated. On the basis of the conducted experiments on the heating of fuel oil, it has 

been shown that when the bellows heater oscillates with significant amplitudes, the boundary layer 

breaks down, and the heat transfer is affected mainly by forced convection, in experiments it 

amounts to 4ï8% of the total heat flux of the bellows heater in the barrel with fuel oil. 

 

ɸʥʥʦʪʘʮʠʷ. ʕʥʝʨʛʝʪʠʯʝʩʢʘʷ ʧʨʦʙʣʝʤʘ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ, 

ʦʧʨʝʜʝʣʷʶʱʠʤ ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ. ʄʘʟʫʪ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʩʳʨʴʝʤ ʥʘ ʙʦʣʴʰʠʥʩʪʚʝ 

ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʠ ʢʦʪʝʣʴʥʳʭ. ʕʥʝʨʛʦʩʙʝʨʝʞʝʥʠʝ ð ʚʘʞʥʳʡ ʚʦʧʨʦʩ ʚ XXI ʚʝʢʝ. ɺ ʵʪʦʡ ʩʪʘʪʴʝ 

ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʠʤʧʫʣʴʩʥʦʡ ʮʠʨʢʫʣʷʮʠʠ ʜʣʷ ʥʘʛʨʝʚʘ ʤʘʟʫʪʘ. ʉʠʩʪʝʤʘ 

ʦʪʦʧʣʝʥʠʷ ʤʘʟʫʪʘ ʩ ʧʫʣʴʩʠʨʫʶʱʝʡ ʮʠʨʢʫʣʷʮʠʝʡ ʤʘʩʣʘ ʚ ʦʪʦʧʠʪʝʣʴʥʦʤ ʢʦʥʪʫʨʝ ʤʦʞʝʪ ʙʳʪʴ 

ʫʩʣʦʚʥʦ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʚʠʜʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʮʝʧʠ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʦʪʜʝʣʴʥʳʭ ʟʚʝʥʴʝʚ ʠ 

ʬʫʥʢʮʠʦʥʠʨʫʶʱʝʡ ʢʘʢ ʝʜʠʥʦʝ ʮʝʣʦʝ. ɺ ʤʘʛʠʩʪʝʨʩʢʦʡ ʜʠʩʩʝʨʪʘʮʠʠ ʙʳʣ ʠʩʩʣʝʜʦʚʘʥ ʧʨʦʮʝʩʩ 

ʪʝʧʣʦʧʝʨʝʜʘʯʠ ʦʪ ʚʠʙʨʠʨʫʶʱʝʛʦ ʩʠʣʴʬʦʥʥʦʛʦ ʥʘʛʨʝʚʘʪʝʣʷ ʢ ʤʘʟʫʪʫ. ʅʘ ʦʩʥʦʚʘʥʠʠ 

ʧʨʦʚʝʜʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦ ʥʘʛʨʝʚʫ ʤʘʟʫʪʘ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ, ʢʦʛʜʘ ʩʠʣʴʬʦʥʥʳʡ 

ʥʘʛʨʝʚʘʪʝʣʴ ʢʦʣʝʙʣʝʪʩʷ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʘʤʧʣʠʪʫʜʘʤʠ, ʧʦʛʨʘʥʠʯʥʳʡ ʩʣʦʡ ʨʘʟʨʫʰʘʝʪʩʷ, ʘ 

ʪʝʧʣʦʧʝʨʝʜʘʯʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʧʨʠʥʫʜʠʪʝʣʴʥʦʡ ʢʦʥʚʝʢʮʠʝʡ, ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʦʥʘ 

ʩʦʩʪʘʚʣʷʝʪ 4ï8% ʦʪ ʦʙʱʝʛʦ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ ʩʠʣʴʬʦʥʥʦʛʦ ʥʘʛʨʝʚʘʪʝʣʷ ʚ ʮʠʣʠʥʜʨʝ ʩ 

ʤʘʟʫʪʦʤ. 

 

Keywords: fuel oil, pulse circulation, energy chain. 
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Research Background and Theoretical Research 

Energy, environment and materials are the three major challenges facing human development 

in the 21st century [1]. The energy issue is an important strategic factor that determines the 

sustainable development of our country, and it is also the bottleneck that restricts the development 

of our national economy. Heat transfer problems are common in high-tech fields such as power, 

metallurgy, petroleum, chemicals, and materials, as well as aerospace, electronics, and nuclear 

power. In the past few years, with the continuous development of the countryôs economy and the 

increasing reliance on energy, we have realized the importance of energy conservation and efficient 

use of energy [2]. Enhanced heat transfer technology is exactly what people have developed in the 

long-term use of energy. Its main task is to increase the rate of heat transmission in order to achieve 

the use of more economical equipment to deliver the prescribed heat or to use more efficient 

cooling methods. Protect the safe operation of high-temperature components, or use a high thermal 

efficiency to achieve the rational use of energy [3]. In energy utilization, the transfer method of 

convection heat transfer is the most widely used in industrial practice, and the research on it is also 

the most active. 

Over 30% of the oil produced in the process of its processing is converted to heating oil, the 

main consumer of which are power stations and boiler houses [4]. 

It should be noted that a large number of power plants and large boiler houses use fuel oil as 

their main fuel, there are reserve fuel oil facilities at all power stations and gasïfired boiler houses, 

and coalïfired power plants often use fuel oil to kindle and illuminate the torch [5ï8]. 

Fuel oil facilities of the power plant, which is a whole complex of structures, apparatus and 

pipelines, is one of the main consumers of energy that goes to the station's own needs. 

In modern conditions, when the prices for liquid organic fuel and gas are high enough, the 

issues of increasing the efficiency of thermal engineering schemes of fuel oil farms through the 

introduction of energyïsaving technologies are very relevant [9]. 

The major share of energy costs in the structure of the energy consumption of the fuel oil 

facilities of thermal power plants, especially for power plants with large storage tanks, for servicing 

which requires a large number of parallelïconnected fuel oil heaters, is to maintain the temperature 

in the tanks and to heat the fuel oil supplied to the boilers. 

According to whether the flow is related to the time, convection heat transfer can be divided 

into two major categories (1): steady state and unsteady state. Steadyïstate convective heat transfer 

treatment is relatively simpler than the non-steady state, and people have more researches on it. The 

non-steadyïstate convective heat transfer problem is also widespread in nature and engineering 

practice. The common pulsed convection heat transfer is more common. 

Pulse flow is a flow phenomenon that is common in nature and engineering practice, such as 

blood flow in a human body, the flow of a fluid discharged from a positive displacement pump and 

a reciprocating compressor, and the like. Because pulsed flow will cause changes in the flow and 

thermal boundary layer and thus affect heat transfer, the associated flow and heat transfer issues 

have drawn attention very early. For example, the study of blood pulse flow transfer process has 

always been an important part of a modern medical research. There are many related articles in the 

"Journal of Biomechanics", "Ultrasound in Medicine and Biology" and other journals every year 

[10ï13]. Due to the complexity of the pulsed flow convection heat transfer process, despite a large 

number of studies that have been conducted, the issue of whether pulsed flow enhances heat transfer 

has been the subject of controversy. 

The flow of a fluid driven by a pressure that changes with a positive cosine function is called 

an oscillating flow. As shown in the following Equation, it is a periodic, unsteady flow [14]. 
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According to whether the average velocity of the fluid is zero, the oscillating flow can be divided 

into pulse flow. The average flow velocity is not zero. In formula one, the equations are not equal to 

zero and the reciprocating flow average flow velocity is zero [15]. In formula one, where is equal to 

zero, and the execution is not equal to zero. 

 

0 1cos( )
dp

A A t
dx

w= +  

 

Since the reciprocating velocity distribution in the pulse flow has a "speed loop effect", the 

flow velocity near the wall is greater than the flow velocity at the center of the tube, and the 

velocity distribution of the entire cross section is flatter than that of the steady flow. Therefore, it is 

believed that pulsed flow will intensify convection heat transfer and studies have been conducted on 

this [16]. Due to the extensive engineering application background of pulse flow, the research on 

convective heat transfer of pulsed flow has continued until now. So far, there are many research 

literatures. The research methods cover experimental research, numerical calculation and theoretical 

analysis. 

 

Theoretical background 

The perfection of most technical devices is determined mainly by the efficiency of 

transformation and movement of a limited number of substances: mass, energy, momentum, electric 

charge, information. These processes are subject to the fundamental laws of nature, which constitute 

an object of study of mechanics, physics, chemistry and other natural sciences. Not always in the 

development of technology, these laws played a primary role [17]. Many examples of the invention 

of technical devices, which, on the contrary, led to the discovery or refinement of fundamental 

scientific positions. Apparently, such situations are possible and at the present time. 

But the main line for creating fundamentally new and improving existing technical devices is 

the realization of the opportunities that arise when using the results of fundamental research. This, 

in particular, explains the modern emphasis in engineering education on fundamental scientific 

training [18]. A decisive role in the implementation of the results of such studies is played by 

mathematical modelling. 

On the way to implementing the most promising scientific discoveries and developments in 

technology, usually, there are obstacles associated with the lack or limited possibilities of 

constructional or functional materials and with the lack of the technological level achieved. 

Therefore, the process of implementing scientific and technical ideas in the process of finding a 

reasonable compromise between what is desired and possible [19ï20]. 

The heating system of fuel oil with pulsating circulation of oil in the heating circuit can be 

provisionally represented as an energy chain consisting of separate links and functioning as a single 

whole. 

The functional diagram of the experimental setup is shown in Figure 1. The scheme includes: 

a heat source 1; circulating pump 2; pipeline; impact unit 3; flow meter 4, bellows heater 5; capacity 

with fuel oil 6. 
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Experimental Research 

 

 
 

 

Figure 1 Experimental installation diagram. 

 

 

Working principle 

The circuit works as follows. By circulating pump 2 from the return pipeline, the heating 

medium is supplied to the heat source 1, where it is heated to the design temperature and sent to the 

supply pipeline. On the supply line, with a pulsed feed, the coolant enters the impact unit 3. 

To launch the impact unit, we increase the difference in the forces acting on the impact valves 

of the assembly by drastically changing the flow toward the reduction with the help of a ball valve. 

Then again restore the previous flow through one of the shock valves. As a result, a hydraulic shock 

is generated and, accordingly, the pressure in the supply line rises sharply. Because of this, the 

coolant directed into the bellows heater 5 stretches it. Then, the return pressure wave, reflected from 

the impact unit, opens the valve, and the coolant from it is directed through the return line to the 

circulation pump 2, resulting in a pressure drop in the supply line, and the corrugated metal pipe 5 

returns to its original position due to its own elasticity. Simultaneously, the coolant from the pipes 

through the non-return valve is sucked into the pump casing. Thus, the reciprocating motion of the 

corrugated metal pipe 5 in the tank with fuel oil 6, which circulates the heat transfer medium in the 

means of transfer of thermal energy in the form of a variable head, is carried out. At the same time, 

heat transfer is exchanged between the heat transfer medium in the means of transferring heat 

energy in the form of a set of pipes and in a corrugated metal pipe 5. The impact unit, due to its 

constant operation, provides generation of a hydraulic shock with a frequency of 0.2 Hz to 2 Hz, 

circulation of the coolant. As a result of this process, the corrugated metal pipe 5 is constantly 

moving in the vessel 6, which significantly increases the heat transfer coefficient and power of the 

device. 

 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

http://www.bulletennauki.com 
ʊ. 4. ˉ10. 2018 

 

 

265 

 

Equipmental devices 

 

   
 

Figure 2. Equipmental devices. 

 

Results 

The results of the experiment were obtained as follows. The circulation circuit was filled with 

a coolant (AI-20 oil). The experiment begins with a pulsed circulation of the coolant (oil) G1. To do 

this, with the help of valves in the circuit of the experimental installation, the flow is directed 

through the impact valve. After a steady flow, we include a heat source into the circuit, which heats 

the oil and only then record the temperature and time for which the fuel oil will be heated to 55ÁC. 

Temperature is controlled by temperature sensors installed in the lower and upper part of the tank 

with fuel oil. Also with the help of temperature sensors, we track the uniformity of heating oil over 

the entire container for stationary and pulsed oil circulation. 

In the next experiment, a new stationary oil flow rate G2 was set, directing the flow of the 

coolant in the circuit in addition to the impact assembly. As a result of the experiment, we carried 

out 2 experiments: one for pulse circulation of oil and one for stationary circulation. The data was 

taken 1 time every 5 minutes. 

All the indications of the conducted experiment are recorded in Table. 

From the data obtained, we determine the heat transfer coefficient of the bellows heater. The 

heat transfer coefficient is the density of the heat flow passing through the wall separating the two 

media, with the difference in the temperature of the media. In the heating device of the fuel oil 

heating system, the metal wall separates the oil from the inside and the fuel oil from the outside. 

The value of the heat transfer coefficient depends mainly on the heat transfer conditions on the 

inner and outer sides. 

Heat transfer coefficient of bellows heater K, W/(m
2
ĿÜʉ) 

1 2

1

1 1
CT

K

R
a a

=

+ +

 

Ŭ1, Ŭ2 ð heat transfer coefficients, respectively, on the inner and outer surface of the wall, 

2(m )

W

CȪ
; 

CTR ð thermal resistance of the wall, depending on its thickness and thermal conductivity 

of the material, 
2(m )

W

CȪ
.  
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