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ʂʦʦʧʝʨʘʮʠʷ ʢʘʢ ʦʩʥʦʚʘ ʫʚʝʣʠʯʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʦʟʜʝʣʳʚʘʥʠʷ 

ʦʚʦʱʝʡ ʚ ʟʘʱʠʱʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ééééééééééééééééééééé 113ï122 

  

ʅʘʫʢʠ ʦ ɿʝʤʣʝ  

15. ɻʨʠʛʦʨʴʝʚ ʄ. ɸ., ɻʨʠʛʦʨʴʝʚ ɸ. ʄ., ɼʝʥʝʢʠʥ ʀ. ɸ. 

ɻʠʜʨʦʭʠʤʠʯʝʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘ ʤʠʦʮʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʚ ʟʦʥʝ ʩʦʯʣʝʥʝʥʠʷ ɿʘʧʘʜʥʦ-

ʂʫʙʘʥʩʢʦʛʦ ʠ ʂʝʨʯʝʥʩʢʦ-ʊʘʤʘʥʩʢʦʛʦ ʧʨʦʛʠʙʦʚ (ʥʘ ʧʨʠʤʝʨʝ ɹʣʘʛʦʚʝʱʝʥʩʢʦʡ ʠ 

ɼʞʠʛʠʥʩʢʦʡ ʧʣʦʱʘʜʝʡ) ééééééééééééééééééééééééé 123ï129 

  

ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ  

16. ʐʠ ʖ. ʖ., ʃʝʚʮʝʚ ɸ. ʇ., ʇʦʚʦʨʦʚ ʉ. ɺ. 

ʎʠʢʣ ʩ ʨʝʢʫʧʝʨʘʮʠʝʡ ʪʝʧʣʘ ʩʠʩʪʝʤʳ ʩʤʘʟʢʠ ʜʠʟʝʣʴʥʳʭ ʛʝʥʝʨʘʪʦʨʦʚ éééééé 130ï135 

17. ʇʘʥʘʭʦʚ ʊ. ʄ., ʀʩʘʝʚʘ ɸ. ɸ., ʈʝʬʠʝʚ ʅ. ʄ. 

ʄʘʛʥʠʪʦʦʧʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʘʤʦʨʬʥʳʭ ʣʝʥʪ ʥʘ ʦʩʥʦʚʝ CoFe ééééééééé 136ï143 
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18. ʈʘʛʠʤʦʚʘ ʄ. ʉ., ɻʘʬʘʨʦʚ ʌ. ʄ. 

ʅʝʢʦʪʦʨʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʧʨʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ééééééééééééééééééééé 144ï147 

19. ɺʘʢʫʨʦʚ ɸ. ɽ., ɸʙʨʦʩʠʤʦʚ ʀ. ʇ. 

ʆʧʠʩʘʥʠʝ ʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʝʪʦʥʘ ʠʟ ʜʠʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ ʚ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ééééééééééééééééééééééééééééé 148ï153 

20. ɹʝʨʢʝʪʦʚʘ ʃ. ɺ., ɽʨʝʤʠʥʘ ʉ. ɺ. 

ʇʨʦʪʝʠʥʩʦʜʝʨʞʘʱʠʝ ʧʨʦʜʫʢʪʳ - ʢʘʢ ʘʣʴʪʝʨʥʘʪʠʚʘ ʠʩʪʦʯʥʠʢʘʤ ʙʝʣʢʘ ʚ ʨʘʮʠʦʥʝ éé 154ï161 

  

ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʥʘʫʢʠ  

21. ʄʘʥʜʨʦʥ ɺ. ɺ., ɹʘʰʣʘʢʦʚʘ ʄ. ɸ. 

ʃʠʢʚʠʜʘʮʠʷ ʢʨʝʜʠʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ: ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʠ ʢʘʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ éé 162ï168 

22. ʐʚʘʡʙʘ ɼ. ʅ. 

ʄʝʪʦʜʠʢʘ ʦʙʦʩʥʦʚʘʥʠʷ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʧʨʦʛʥʦʟʘ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʩʝʢʪʦʨʘ ééééééééééééééééééé 169ï176 

23. ʐʚʘʡʙʘ ɼ. ʅ. 

ʉʦʜʝʨʞʘʥʠʝ ʧʨʦʛʥʦʟʘ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʩʝʢʪʦʨʘ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ ééééééééééééééééééééééé 177ï182 

24. ɻʣʫʱʝʥʢʦ ɺ. ɺ. 

ʄʝʪʦʜʦʣʦʛʠʷ ʩʠʩʪʝʤʥʦʛʦ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʚ 

ʢʦʨʨʫʧʮʠʦʣʦʛʠʠ éééééééééééééééééééééééééééé... 183ï211 

25. ʄʘʥʫʰʠʥʘ ɸ. ʇ., ʊʦʨʫʢʘʣʦ ʖ. ɽ. 

ʊʘʤʦʞʝʥʥʦ-ʪʘʨʠʬʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʘʚʠʘʮʠʦʥʥʦʡ ʦʪʨʘʩʣʠ ʚ ʈʦʩʩʠʠ é 212ï217 

26. ʄʘʥʫʰʠʥʘ ɸ. ʇ., ʃʘʰʤʘʥʦʚʘ ʆ. ɻ., ʃʦʩʝʚʘ ʖ. ʖ., ʖʨʴʝʚʘ ʀ. ɻ. 

ʊʘʤʦʞʝʥʥʦ-ʪʘʨʠʬʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʚ ʩʪʨʘʥʘʭ ɽɸʕʉ ʚ ʧʝʨʠʦʜ ʩ 2014 ʧʦ 2017 ʛʛ. é 218ï224 

27. ʄʘʥʫʰʠʥʘ ɸ. ʇ., ɹʦʨʟʫʢʦʚ ʀ. ɸ., ɻʨʠʛʦʨʴʝʚʘ ʗ. ɼ. 

ʊʘʤʦʞʝʥʥʦ-ʪʘʨʠʬʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʧʝʨʝʤʝʱʝʥʠʷ ʯʝʨʥʳʭ ʤʝʪʘʣʣʦʚ ʠ ʠʟʜʝʣʠʡ ʠʟ 

ʥʠʭ ʯʝʨʝʟ ʪʘʤʦʞʝʥʥʫʶ ʛʨʘʥʠʮʫ ʂʅʈ éééééééééééééééééééé 225ï231 

28. ʄʘʤʘʜʞʦʥʦʚ ɼ. ɻ. 

ʅʘʧʨʘʚʣʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʩʝʢʪʦʨʘ ʚ ʈʝʩʧʫʙʣʠʢʝ ʋʟʙʝʢʠʩʪʘʥ éééééééééééééé 232ï236 

29. ʄʠʭʘʡʣʦʚʘ ɸ. ɺ., ʇʦʧʦʚʘ ʃ. ʅ. 

ʊʝʭʥʦʣʦʛʠʠ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʩʦʥʘʣʦʤ ʜʣʷ ʚʘʭʪʦʚʳʭ ʨʘʙʦʪʥʠʢʦʚ (ʥʘ ʧʨʠʤʝʨʝ 

ʈʝʩʧʫʙʣʠʢʠ ʉʘʭʘ (ʗʢʫʪʠʷ)) éééééééééééééééééééééééé 237ï243 

  

ʉʦʮʠʦʣʦʛʠʯʝʩʢʠʝ ʥʘʫʢʠ  

30. ɹʘʭʨʦʤʦʚʘ ɼ. ɹ. 

ʕʢʦʥʦʤʠʢʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʩʦʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ 

ʥʘʩʝʣʝʥʠʷ ééééééééééééééééééééééééééééééé. 244ï250 

31. ɹʘʭʨʦʤʦʚʘ ɼ. ɹ. 

ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʦʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ ʥʘʩʝʣʝʥʠʷ ééé... 251ï256 

32. ʉʝʨʛʝʝʚʘ ʊ. ɸ. 

ʊʨʘʥʩʧʘʨʝʥʪʥʦʩʪʴ, ʤʝʪʘʵʪʠʢʘ, ʥʦʨʤʘʪʠʚʥʘʷ ʵʪʠʢʘ ʠ ʧʨʠʢʣʘʜʥʘʷ ʵʪʠʢʘ ʢʘʢ ʵʣʝʤʝʥʪʳ 

ʚ ʫʧʨʘʚʣʝʥʠʠ ʦʨʛʘʥʠʟʘʮʠʠ éééééééééééééééééééééééé.. 257ï261 

33. ʉʝʨʛʝʝʚʘ ʊ. ɸ. 

ʋʧʨʘʚʣʝʥʠʝ ʢʦʥʬʣʠʢʪʘʤʠ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʱʝʩʪʚʝ éééééééééééééé 262ï267 

  

ʖʨʠʜʠʯʝʩʢʠʝ ʥʘʫʢʠ  

34. ɾʠʷʥʤʫʨʘʪʦʚʘ ɻ. ʐ. 

ʕʣʝʢʪʦʨʘʣʴʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʘʢ ʬʘʢʪʦʨ ʧʦʣʠʪʠʯʝʩʢʦʡ ʩʦʮʠʘʣʠʟʘʮʠʠ ʤʦʣʦʜʝʞʠ é... 268ï272 

35. ʆʣʣʘʤʦʚ ɸ. ʗ. 

ʆʣʠʡ ʄʘʞʣʠʩ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʠ ʝʛʦ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʧʘʨʣʘʤʝʥʪʦʚ ʜʨʫʛʠʭ ʛʦʩʫʜʘʨʩʪʚ ééééééééééééééé... 273ï278 

36. ʌʘʨʠʦʥ ʂ. ʖ. 

ʅʝʢʦʪʦʨʳʝ ʘʩʧʝʢʪʳ ʞʠʣʦʛʦ ʧʦʤʝʱʝʥʠʷ ʢʘʢ ʦʙʲʝʢʪʘ ʧʨʘʚʘ ʩʦʙʩʪʚʝʥʥʦʩʪʠ éééé.. 279ï285 
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ʇʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʥʘʫʢʠ  

37. ʏʝʨʥʠʢʦʚʘ ʊ. ɺ., ʐʥʝʡʜʝʨ ɺ. ɺ. 

ɼʦʢʪʦʨ ʥʘ ʦʭʨʘʥʝ ʤʘʪʝʨʠʥʩʢʦʛʦ ʠ ʜʝʪʩʢʦʛʦ ʟʜʦʨʦʚʴʷ ʚ ʂʘʟʘʭʩʪʘʥʝ ʠ ɻʝʨʤʘʥʠʠ: ʜʚʝ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚʳʛʦʨʘʥʠʶ ééééééééééééé.. 286ï292 

  

ʇʝʜʘʛʦʛʠʯʝʩʢʠʝ ʥʘʫʢʠ  

38. ɹʝʣʷʝʚʘ ɺ. ʉ. 

ʂʦʥʬʣʠʢʪʳ ʤʝʞʜʫ ʫʯʝʥʠʢʘʤʠ ʚ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʫʯʨʝʞʜʝʥʠʠ ʠ ʧʫʪʠ ʠʭ 

ʨʘʟʨʝʰʝʥʠʷ éééééééééééééééééééééééééééééé... 293ï297 

  

ʌʠʣʦʩʦʬʩʢʠʝ ʥʘʫʢʠ  

39. ʇʝʪʨʦʚʘ ʉ. ʀ. 

ʆ ʧʦʪʨʝʙʥʦʩʪʷʭ, ʠʥʪʝʨʝʩʘʭ ʠ ʤʦʪʠʚʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ééééééééé.. 298ï302 

40. ɻʣʫʱʝʥʢʦ ɺ. ɺ. 

ʆʙʱʘʷ ʪʝʦʨʠʷ ʧʨʘʚ ʯʝʣʦʚʝʢʘ (ʥʘʫʢʘ ʦ ʧʨʘʚʘʭ ʬʠʟʠʯʝʩʢʠʭ ʠ ʶʨʠʜʠʯʝʩʢʠʭ ʣʠʮ) éé.. 303ï339 

  

ʂʫʣʴʪʫʨʦʣʦʛʠʷ  

41. ʇʝʪʨʦʚ ʀ. ʌ. 

ʃʠʯʥʦʩʪʴ ʚ ʢʦʥʪʝʢʩʪʝ ʢʫʣʴʪʫʨʥʦʡ ʩʦʮʠʘʣʴʥʦʡ ʩʨʝʜʳ (ʥʘ ʧʨʠʤʝʨʝ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʫʯʨʝʞʜʝʥʠʡ ʢʫʣʴʪʫʨʳ) éééééééééééééééééééééééééé 340ï343 

  

ʌʠʣʦʣʦʛʠʯʝʩʢʠʝ ʥʘʫʢʠ  

42. ɻʨʫʜʝʚʘ ɽ. ɸ., ʏʚʘʣʫʥ ʈ. ɺ. 

ɸʢʪʫʘʣʠʟʘʮʠʷ ʦʙʨʘʟʥʦʛʦ ʠ ʘʢʩʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʤʧʦʥʝʥʪʦʚ ʢʦʥʮʝʧʪʘ autumn ʚ 

ʧʦʵʪʠʯʝʩʢʠʭ ʪʝʢʩʪʘʭ XIX ʚʝʢʘ éééééééééééééééééééééé... 344ï348 

43. ʂʘʭʨʘʤʘʥʦʚʘ ɽ. 

ʍʘʨʘʢʪʝʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʢʘʪʝʛʦʨʠʠ ʧʘʜʝʞʘ ʚ ʘʢʮʝʥʪʘʭ ʘʟʝʨʙʘʡʜʞʘʥʩʢʦʛʦ ʷʟʳʢʘ é. 349ï355 

44. ʅʠʬʪʘʣʠʡʝʚʘ ʕ. ɻ.  

ʕʥʘʥʪʠʦʩʝʤʠʷ ʚ ʪʚʦʨʯʝʩʪʚʝ ʅʠʟʘʤʠ ɻʷʥʜʞʝʚʠ ʠ ɻʘʪʨʘʥʘ ʊʝʙʨʠʟʠ éééééééé 356ï360 
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Abstract. The present study characterized the macrobenthic entomofauna of the Sardinas river 

and the La Delicia stream. Their environmental quality water was determined by applying 

the BMWP/Col (Biological Monitoring Working Party for Colombia) index in two sampling points, 

distributed in the Sardinas river and La Delicia stream, during the months of May and June 2017. 

For its collection, a Surber net was used. In the laboratory, they were classified and identified in 

class, order and family levels. The specimens were analyzed by calculating the richness (S), 

abundance (N) and relative abundance (%). A total of 90 individuals belonging to 16 morphospecies 

were collected. The Hemiptera order with the Veliidae family was the most abundant, encompassing 

most of the organisms collected 33.33%. The less represented group was the order Diptera 

with the family Tipulidae with 1.52% of the individuals collected. The water quality was Moderate 

for the river Sardinas (BMWP/Col 59) and Good for the La Delicia stream (BMWP/Col 75). 

The present study characterized the community of macroinvertebrates in the study area and 

the ecological quality of the studied bodies of water. 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʥʘʩʪʦʷʱʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʜʦʥʥʘʷ ʵʥʪʦʤʦʬʘʫʥʘ ʨʝʢʠ 

ʉʘʨʜʠʥʘʩ ʠ ʨʫʯʴʷ ʃʘ ɼʝʣʠʩʠʷ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʯʝʩʪʚʦ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʧʫʪʝʤ 

ʧʨʠʤʝʥʝʥʠʷ ʠʥʜʝʢʩʘ BMWP/Col (ʈʘʙʦʯʘʷ ʛʨʫʧʧʘ ʧʦ ʙʠʦʣʦʛʠʯʝʩʢʦʤʫ ʤʦʥʠʪʦʨʠʥʛʫ ʜʣʷ 

ʂʦʣʫʤʙʠʠ) ʚ ʜʚʫʭ ʧʫʥʢʪʘʭ ʦʪʙʦʨʘ ʧʨʦʙ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʨʝʢʝ ʉʘʨʜʠʥʘʩ ʠ ʨʫʯʴʝ 

ʃʘ ɼʝʣʠʩʠʷ ʠ ʚʳʧʦʣʥʝʥʥʳʭ ʚ ʪʝʯʝʥʠʝ ʤʘʷ ʠ ʠʶʥʷ 2017 ʛʦʜʘ. ʇʨʠ ʦʪʙʦʨʝ ʧʨʦʙ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ 

ʩʝʪʴ Surber. ɺ ʣʘʙʦʨʘʪʦʨʠʠ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʧʦ ʫʨʦʚʥʷʤ 

ʢʣʘʩʩʘ, ʦʪʨʷʜʘ ʠ ʩʝʤʝʡʩʪʚʘ. ʆʙʨʘʟʮʳ ʘʥʘʣʠʟʠʨʦʚʘʣʠʩʴ ʧʫʪʝʤ ʨʘʩʯʝʪʘ ʙʦʛʘʪʩʪʚʘ ʚʠʜʦʚ (S), 

ʯʠʩʣʝʥʥʦʩʪʠ (N) ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʯʠʩʣʝʥʥʦʩʪʠ (%). ɹʳʣʦ ʩʦʙʨʘʥʦ ʚ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ 

90 ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʦʙʨʘʟʮʦʚ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢ 16 ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʨʘʟʥʦʚʠʜʥʦʩʪʷʤ. 

ʉʝʤʝʡʩʪʚʦ ɺʝʣʠʠ (Veliidae) ʠʟ ʦʪʨʷʜʘ ʇʦʣʫʞʝʩʪʢʦʢʨʳʣʳʭ (Hemiptera) ʦʢʘʟʘʣʦʩʴ ʩʘʤʳʤ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʙʦʣʴʰʠʥʩʪʚʦʤ ʦʪʦʙʨʘʥʥʳʭ ʚ ʧʨʦʙʘʭ ʦʨʛʘʥʠʟʤʦʚ 

(33,33%). ʅʘʠʤʝʥʝʝ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʛʨʫʧʧʦʡ ʙʳʣʦ ʩʝʤʝʡʩʪʚʦ ʂʘʨʘʤʦʨʳ (Tipulidae) ʠʟ ʦʪʨʷʜʘ 

ɼʚʫʢʨʳʣʳʝ (Diptera) ʩʦʩʪʘʚʣʷʶʱʝʡ 1,52% ʦʪ ʯʠʩʣʘ ʦʪʦʙʨʘʥʥʳʭ ʦʩʦʙʝʡ. ʂʘʯʝʩʪʚʦ ʚʦʜʳ 
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ʦʢʘʟʘʣʦʩʴ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ ʜʣʷ ʨʝʢʠ ʉʘʨʜʠʥʘʩ (59 ʧʦ BMWP/Col) ʠ ʭʦʨʦʰʠʤ ʚ ʨʫʯʴʝ 

ʃʘ ɼʝʣʠʩʠʷ (75 ʧʦ BMWP/Col). ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʜʠʥʘʤʠʢʘ 

ʧʦʧʫʣʷʮʠʡ ʤʘʢʨʦʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʚ ʠʩʩʣʝʜʫʝʤʦʡ ʟʦʥʝ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʢʘʯʝʩʪʚʦ ʠʩʩʣʝʜʫʝʤʳʭ 

ʚʦʜʦʝʤʦʚ. 

 

Keywords: aquatic entomofauna, environmental quality, richness and abundance. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʦʜʥʘʷ ʵʥʪʦʤʦʬʘʫʥʘ, ʢʘʯʝʩʪʚʦ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʙʦʛʘʪʩʪʚʦ ʚʠʜʦʚ, 

ʯʠʩʣʝʥʥʦʩʪʴ. 

 

Introduction 

The accelerated growth of the human population, industrialization and urbanization are causes 

directly associated with water pollution [1]. Initially, water quality was evaluated only by physicalï

chemical data, which analyzed the effects of short-term pollution. However, in the 1950 s, 

biological methods for determining water quality developed extensively in Europe and it was found 

that water quality indicator organisms determine the long-term effects of impacts on the aquatic 

ecosystem [2]. 

The Parish of Pacto is located at the Northwestern end of the Metropolitan District of 

Quito at a distance of 84 km from the city. Its weather is humid and temperate. Temperatures 

oscillate between 17Á and 20ÁC. It has a surface area of 346.14 km2. It is a mountainous region with 

an altitude ranging from 500 to 1,800 meters above sea level. It is crossed by the rivers: 

Guayllabamba, Mashpi, Sahuagal, Sardinas, San Jose, Pachijal, Anope, Chulupe, Gualcuyacu, Piripe, 

Pishashi, Chontal, San Francisco and Santana [3]. This area is considered agricultural with a great 

potential for ecoïtourism, nature tourism, and as a conservation area [4]. 

The native vegetation of the Parish of Pacto is part of the montane forests of Ecuador, 

considered worldwide as zones of high diversity and endemism [5ï9]. However, there are no 

studies that describe the community of macroinvertebrates and their degree of conservation. 

Therefore, in the present study the macrobenthic entomofauna of the Sardinas river and the La 

Delicia stream were characterized, and their environmental quality was determined through the 

application of the BMWP/Col Index (Biological Monitoring Working Party for Colombia) [10], in 

two sampling points, distributed in the river Sardinas and La Delicia stream, during the months of 

May and June 2017. 

 

Material and research methods 

Study Site: The Sardinas river and the La Delicia stream are located in the Province of 

Pichincha, Quito Canton, Pacto Parish. The inhabitants use them as a source of water for their pipe 

systems, for which there is uptake infrastructure. The Sardinas river has a strong current and a rocky 

substrate. The riparian vegetation corresponds to a secondary forest with little human activity. 

Sampling was carried out at the coordinates: 17N 074844S ð UTM 0016926. 

The La Delicia stream is a source of water of sloping topographic surface, which is between 

high points. According to erosion and lithology it could be characterized as regular. The water is 

colorless. It was possible to observe the presence of amphibians at the sample sites. The stream has 

a native vegetation cover, of a secondary forest type. The samples were taken at the coordinates: 

17N0742530 ð UTM 0016243. 

Field Phase: The field work was carried out in two sampling points that were determined 

taking into account the use of water for human consumption. The samples were taken in the months 

of May and June 2017. Coordinates were recorded with a GPS (Garmin, Oregon 550). A 50m long 

transect parallel to the riverbank was established where 10 macro invertebrate sampling points were 
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chosen randomly. In each selected point, during the course of a minute, the sampling technique with 

the Surber net was applied [11ï12]. The collected organisms were placed in Ziplockïtype bags 

[13] properly labeled and preserved in ethanol at 70% [14]. 

At each point pH, turbidity and conductivity were measured with a multiïparameter 

HACH device model HQ40d. 

Laboratory Phase: In the laboratory, the organisms were separated from the substrate, using a 

sieve, watchmaker's tweezers, a white plastic tray, water, 95% ethanol, 3 ml. vacutainer tubes, and 

100 ml. plastic jars for the larger individuals. The macroinvertebrates collected were identified at 

the class, order and family level with the help of a technical level stereoscopic microscope with a 

binocular zoom Model ZMABïST2, with 10x eyepieces and lx and 4x lenses. The identification of 

the specimens was made through dichotomous keys: [9, 15ï20]. 

Data Analysis: The following parameters of the aquatic macro invertebrate community 

were evaluated: 

Richness of Species (S): Total number of species in each sampling point. [21] 

Abundance (N): Total number of individuals recorded in each sampling point. [21]. 

Relative Abundance (%): Number of individuals of each morphospecies multiplied by 

one hundred and divided by the total recorded abundance in each body of water [21]. 

BMWP/Col (Biological Monitoring Working Party for Colombia): To determine water 

quality the BMWP/Col index was used [16]. 

 

Results and discussion 

Aquatic Habitat Conditions: Table 1 details the environmental conditions of the Sardinas 

river and the La Delicia stream at the time of macro invertebrate sample collection (Table 1). 

 

Table 1. 

ENVIRONMENTAL PARAMETERS OF THE SARDINAS RIVER AND LA DELICIA STREAM 

 

 Las Delicias stream Sardinas river 

  

  TÁC 

pH 

  Turbidity NTU Conductivity ÕS/cm TÁC 

pH 

  Turbidity NTU Conductivity ÕS/cm 

  23,40 6,00 14,90 158,00 21,00 5,80 3,92 25,70 

  18,80 6,80 6,20 45,00 25,20 7,50 4,94 130,70 

  18,70 7,70 4,80 46,00 21,00 7,50 3,92 130,70 

 20,30 6,83 8,63 83,00 22,40 6,93 4,26 95,70 

 

Richness, Abundance and Relative Abundance: A total of 90 individuals were collected, 

belonging to 16 morphospecies. The Hemiptera order with the Veliidae family, was the most 

abundant. It encompassed most of the collected organisms 33.33%. The least represented group 

was the order Diptera with the Tipulidae family with 1.52% of collected individuals. 

La Delicia stream ranked 5 out of 10 and the Sardinas river got 9. Abundance in 

La Delicia was of 24 collected individuals, and in the Sardinas river 66 collected individuals. 

Regarding relative abundance it can be said that in the La Delicia stream the dominant 

morphospecies was Veliidae which belongs to the Hemiptera order, with 8% of individuals, 

while the least abundant morphoïspecies belong to the Coleoptera orders (Notonectidae, 

Dytiscidae and Hydrophilidae), Ephemeroptera (Leptophlebiidae and Baetidae), Diptera 

(Simulidae) and Odonata (Coenagrionidae) with 1% of collected individuals (Figure 1). 

 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

http://www.bulletennauki.com 
ʊ. 4. ˉ8. 2018 

 

13 

 

 
Figure 1. Relative Abundance of Delicias Stream. 

 

In the Sardinas river the most abundant morphospecies was Baetidae with 22.73% of 

collected individuals and the least abundant was Tipulidae with 1.52% of collected individuals. 

Regarding the distribution of the morphospecies, it can be said that it was much more 

heterogeneous in the Sardinas river than in the La Delicia stream (Figure 2). 

 

 
 

Figure 2. Relative Abundance of Sardinas River. 

 

BMWP/Col Index: Through the analysis of the BMWP/Col index it was determined that 

the quality of water in the La Delicia stream is Class II Good, slightly polluted water. (Figure 3). 

 

 
 

Figure 3. BMWP/Col index of La Delicia Stream. 
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The two sampled sites have different water quality. The La Delicia stream has better quality 

according to the BMWP / Col index. On the other hand, the Sardinas River has lower water quality. 

This is consistent with the information obtained from [21], who states the existence of a mining 

conflict in Pacto that is contaminating the Sardinas River in said community. 

According to [22], the BMWP / Col is the ideal index to determine the water quality in the 

mountain ecosystem, because more than 97% of registered macroinvertebrate families are included 

in this quality index. Moreover, it is the most used index to evaluate the integrity of aquatic systems 

in Latin America [23]. Therefore the use of the index in the area would be the most appropriate 

methodology for determining water quality. 

On the other hand, the Sardinas river is a Class III Moderate, moderately polluted water 

(Figure 4). 

 

 
Figure 4. BMWP/Col index of Sardinas River. 

 

Although the BMWP/Col index indicates that the Sardinas river has a Moderate quality, 

the presence of the Perlidae group that is observed constitutes a bioindicator of good water 

quality. The presence of this group may be due to the drift phenomenon [24] that could have 

dragged the group from other less contaminated bodies of water.  

 

Conclusions 

The water quality of La Delicia stream is Good according to macroinvertebrate community 

described instead the Sardinas River has a regular quality. 

Although during the present study the community of macroinvertebrates was well 

characterized it is necessary to carry out interannual sampling campaigns to understand 

natural fluctuations caused by variations in the ecological flow and anthropic impacts that occur in 

this lotic system [25ï27]. 
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ɸʥʥʦʪʘʮʠʷ. ʀʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʮʚʝʪʘ ʦʩʚʝʱʝʥʠʷ ʥʘ ʨʘʥʥʝʝ ʨʘʟʚʠʪʠʝ ʪʨʝʭ ʚʠʜʦʚ Amphibia 

(Triturus cristatus, Rana arvalis ʠ Rana temporaria). ʉʢʦʨʦʩʪʴ ʨʘʟʚʠʪʠʷ ʠʢʨʳ Triturus cristatus 

ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʧʨʠ ʟʝʣʝʥʦïʛʦʣʫʙʦʤ ʦʩʚʝʱʝʥʠʠ. ʎʚʝʪ ʦʩʚʝʱʝʥʠʷ ʥʝ ʚʣʠʷʣ ʥʘ ʩʢʦʨʦʩʪʴ 

ʵʤʙʨʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʚʠʜʦʚ ʩ ʢʦʨʦʪʢʠʤ ʧʝʨʠʦʜʦʤ ʨʘʥʥʝʛʦ ʨʘʟʚʠʪʠʷ (Rana arvalis ʠ Rana 

temporaria). ʉʤʝʨʪʥʦʩʪʴ ʥʘ ʵʤʙʨʠʦʥʘʣʴʥʳʭ ʩʪʘʜʠʷʭ ʨʘʟʣʠʯʘʣʘʩʴ ʫ ʨʘʟʥʳʭ ʚʠʜʦʚ. ʋ ʚʩʝʭ 

ʚʠʜʦʚ ʢʨʘʩʥʦʝ ʦʩʚʝʱʝʥʠʝ ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʘʣʦʩʴ ʥʘ ʚʳʞʠʚʘʝʤʦʩʪʠ ʨʘʟʚʠʚʘʶʱʝʡʩʷ ʠʢʨʳ. 

ʃʠʯʠʥʢʠ, ʧʝʨʝʰʝʜʰʠʝ ʥʘ ʘʢʪʠʚʥʦʝ ʧʠʪʘʥʠʝ, ʚʩʝʭ ʪʨʝʭ ʚʠʜʦʚ ʙʳʣʠ ʢʨʫʧʥʝʝ ʧʨʠ ʟʝʣʝʥʦï

ʛʦʣʫʙʦʤ ʦʩʚʝʱʝʥʠʠ, ʯʝʤ ʧʨʠ ʙʝʣʦʤ ʠ, ʪʝʤ ʙʦʣʝʝ ʢʨʘʩʥʦʤ ʦʩʚʝʱʝʥʠʠ. 

 

Abstract. We studied the impact of environmental color on the early development of two 

species of Anura (Rana arvalis, Rana temporaria) and one Caudata species (Triturus cristatus). 

The development rate of Triturus cristatus eggs increased with greenïblue light. The illumination 

color did not affect the rate of embryonic development in species with a short period of early 

development (Rana arvalis and Rana temporaria). Mortality at embryonic stages varied in different 

species. In all species red light negatively affected the survival rate of developing eggs. The larvae 

that started active feeding of all three species were larger in greenïblue light than with white and, 

naturally, red, light. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʮʚʝʪ ʦʩʚʝʱʝʥʠʷ, ʨʘʟʚʠʪʠʝ, ɻʤʙʨʠʦʥʳ, Triturus cristatus, Rana arvalis, 

Rana temporaria, ʩʤʝʨʪʥʦʩʪʴ. 

 

Keywords: light spectrum, development, embryos, Triturus cristatus, Rana arvalis, Rana 

temporaria, mortality. 

 

ɺʚʝʜʝʥʠʝ 

ʉʚʝʪ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ, ʚʦʟʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʨʘʟʥʦʦʙʨʘʟʥʳʝ 

ʩʪʦʨʦʥʳ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʚʦʜʥʳʭ ʥʠʟʰʠʭ ʧʦʟʚʦʥʦʯʥʳʭ ʞʠʚʦʪʥʳʭ. ʅʘʰʠʤʠ ʧʨʝʜʳʜʫʱʠʤʠ 

ʨʘʙʦʪʘʤʠ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʚʝʪʦʚʳʭ ʚʦʟʜʝʡʩʪʚʠʷʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ 

ʧʨʦʮʝʩʩʳ ʵʪʠʭ ʛʨʫʧʧ ʞʠʚʦʪʥʳʭ ʫʣʫʯʰʘʶʪʩʷ, ʘ ʧʨʠ ʜʨʫʛʠʭ ð ʫʭʫʜʰʘʶʪʩʷ [1ï13]. ɺ ʫʩʣʦʚʠʷʭ 

ʢʨʫʛʣʦʩʫʪʦʯʥʦʛʦ ʦʩʚʝʱʝʥʠʷ ʣʠʯʠʥʢʠ ʣʷʛʫʰʢʠ Rana catesbeiana ʨʦʩʣʠ ʣʫʯʰʝ [14]. ɺ ʪʦ ʞʝ 

ʚʨʝʤʷ ʢʘʢ ʢʨʫʛʣʦʩʫʪʦʯʥʦʝ ʦʩʚʝʱʝʥʠʝ, ʪʘʢ ʠ ʢʨʫʛʣʦʩʫʪʦʯʥʘʷ ʪʝʤʥʦʪʘ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʣʠʩʴ 
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ʥʘ ʨʦʩʪʝ ʠ ʟʘʜʝʨʞʠʚʘʣʠ ʤʝʪʘʤʦʨʬʦʟ Xenopus laevis [15]. ʇʨʠ ʵʪʦʤ ʥʝʢʦʪʦʨʳʝ ʵʬʬʝʢʪʳ 

ʬʦʪʦʧʝʨʠʦʜʘ ʤʦʛʫʪ ʠʟʤʝʥʷʪʴʩʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʛʦʨʤʦʥʦʚ [16, 17]. ʇʦʤʠʤʦ ʧʨʦʯʝʛʦ ʩʚʝʪ 

ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʧʦʚʝʜʝʥʠʝ, ʚʨʝʤʷ ʘʢʪʠʚʥʦʩʪʠ, ʨʝʧʨʦʜʫʢʮʠʶ ʘʤʬʠʙʠʡ [18ï21]. 

ʆʪʥʦʩʠʪʝʣʴʥʦ ʜʝʡʩʪʚʠʷ ʮʚʝʪʘ ʩʚʝʪʘ ʥʘ ʟʝʤʥʦʚʦʜʥʳʭ ʠʤʝʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʅʘʧʨʠʤʝʨ, ʠʟʫʯʘʣʦʩʴ ʚʣʠʷʥʠʝ ʮʚʝʪʘ ʦʩʚʝʱʝʥʠʷ ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʣʠʯʠʥʦʢ ʥʝʩʢʦʣʴʢʠʭ ʚʠʜʦʚ 

ʙʝʩʭʚʦʩʪʳʭ ʘʤʬʠʙʠʡ [22ï26].  

ʎʝʣʴ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ð ʦʧʨʝʜʝʣʠʪʴ ʨʦʣʴ ʮʚʝʪʘ ʦʩʚʝʱʝʥʠʷ ʚ ʨʘʥʥʝʤ ʨʘʟʚʠʪʠʠ 

ʥʝʩʢʦʣʴʢʠʭ ʚʠʜʦʚ ʘʤʬʠʙʠʡ. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ɺ ʩʚʦʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʤʳ ʠʩʩʣʝʜʦʚʘʣʠ ʚʦʟʜʝʡʩʪʚʠʝ ʦʩʚʝʱʝʥʥʦʩʪʠ ʥʘ ʨʘʥʝʝ ʨʘʟʚʠʪʠʝ ʠ 

ʩʤʝʨʪʥʦʩʪʴ ʠʢʨʳ ʠ ʧʨʝʜʣʠʯʠʥʦʢ ʯʝʪʳʨʝʭ ʚʠʜʦʚ ʭʚʦʩʪʘʪʳʭ ʠ ʙʝʩʭʚʦʩʪʳʭ ʟʝʤʥʦʚʦʜʥʳʭ, 

ʢʦʪʦʨʳʝ ʦʪʣʠʯʘʶʪʩʷ ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʨʘʟʚʠʪʠʷ ʠʢʨʳ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʚʦʜʦʝʤʘʭ.  

ɻʨʝʙʝʥʯʘʪʳʡ ʪʨʠʪʦʥ Triturus cristatus (Laurenti, 1768) (Caudata: Salamandridae) ʷʚʣʷʶʪʩʷ 

ʦʙʳʯʥʳʤ ʚʠʜʦʤ ʚ ʉʨʝʜʥʝʡ ʧʦʣʦʩʝ ʈʦʩʩʠʠ [27]. ʂʣʘʜʢʘ ʠʢʨʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʜʠʥʦʯʥʳʤʠ 

ʷʡʮʘʤʠ ʚ ʟʘʚʝʨʥʫʪʳʡ ʟʘʜʥʠʤʠ ʢʦʥʝʯʥʦʩʪʷʤʠ ʩʘʤʢʠ ʣʠʩʪʦʢ ʚʳʩʰʝʡ ʚʦʜʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. 

ʆʩʪʨʦʤʦʨʜʘʷ ʣʷʛʫʰʢʘ Rana arvalis (Nilsson, 1842) ʠ ʪʨʘʚʷʥʘʷ ʣʷʛʫʰʢʘ Rana temporaria 

Linnaeus, 1758 (Anura: Ranidae) ʦʪʥʦʩʷʪʩʷ ʢ ʛʨʫʧʧʝ ʙʫʨʳʭ ʣʷʛʫʰʝʢ. ʕʪʦ ʚʠʜʳ ʩ ʢʦʨʦʪʢʠʤ 

ʧʝʨʠʦʜʦʤ ʵʤʙʨʠʦʥʘʣʴʥʦʛʦ (5ï15 ʩʫʪʦʢ) ʠ ʣʠʯʠʥʦʯʥʦʛʦ ʨʘʟʚʠʪʠʷ (ʜʦ 65 ʩʫʪʦʢ). ʂʣʘʜʢʠ ʫ 

ʪʨʘʚʷʥʦʡ ʣʷʛʫʰʢʠ ʚʩʝʛʜʘ ʥʘʭʦʜʷʪʩʷ ʚ ʙʦʣʴʰʠʭ ʩʢʦʧʣʝʥʠʷʭ, ʧʨʝʜʩʪʘʚʣʷʷ ʩʦʙʦʡ ʩʚʦʝʦʙʨʘʟʥʳʝ 

çʤʘʪèr, ʢʦʪʦʨʳʝ ʧʨʝʧʷʪʩʪʚʫʶʪ ʭʠʱʥʠʢʘʤ ʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʦʚʳʰʝʥʠʶ ʪʝʤʧʝʨʘʪʫʨʳ ʚʥʫʪʨʠ. 

ʋ ʦʩʪʨʦʤʦʨʜʦʡ ʣʷʛʫʰʢʠ ʚ ʦʪʣʠʯʠʝ ʦʪ ʪʨʘʚʷʥʦʡ ʢʣʘʜʢʠ ʦʙʳʯʥʦ ʙʦʣʝʝ ʨʳʭʣʳʝ [28ï29]. 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʢʨʫ ʦʪʙʠʨʘʣʠ ʚ ʥʝʨʝʩʪʦʚʳʭ ʚʦʜʦʝʤʘʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʩʣʝ 

ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ ʠʟ-ʧʦʜ ʦʜʥʦʡ ʧʘʨʳ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ (ʜʣʷ ʦʜʥʦʛʦ ʦʧʳʪʘ), ʯʪʦ ʧʦʤʠʤʦ ʧʨʦʯʝʛʦ 

ʦʙʣʝʛʯʘʣʦ ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʚʠʜʦʚ. ɺ ʢʘʞʜʳʡ ʚʘʨʠʘʥʪ (ʥʘ ʦʜʥʫ ʯʘʰʢʫ ʇʝʪʨʠ) ʦʜʥʦʡ ʩʝʨʠʠ 

ʧʦʤʝʱʘʣʠ ʧʦ 10ï20 ʠʢʨʠʥʦʢ ʠʟ ʦʜʥʦʡ ʢʣʘʜʢʠ. ʊʝʤʧʝʨʘʪʫʨʫ ʧʦʜʜʝʨʞʠʚʘʣʠ ʥʘ ʫʨʦʚʥʝ 

20+0,01 Áʉ, ʩʦʜʝʨʞʘʥʠʝ ʢʠʩʣʦʨʦʜʘ ʚ ʚʦʜʝ 7,0ï7,5 ʤʛ/ʣ. ʉʪʘʜʠʠ ʨʘʟʚʠʪʠʷ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ 

ʯʝʨʝʟ 2ï4 ʯ, ʦʧʨʝʜʝʣʷʷ ʠʭ ʧʦ ʤʝʪʦʜʠʢʘʤ, ʫʢʘʟʘʥʥʳʤ ʨʘʥʝʝ [30]. ʊʝʤʧ ʨʘʟʚʠʪʠʷ ʨʘʩʩʯʠʪʳʚʘʣʠ, 

ʢʘʢ ʚʨʝʤʷ ʧʨʦʭʦʞʜʝʥʠʷ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʘʜʠʠ ʢʘʞʜʦʡ ʦʩʦʙʠ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ. ɽʞʝʜʥʝʚʥʦ 

ʧʨʦʚʦʜʠʣʠ ʦʪʙʦʨ ʧʦʛʠʙʰʠʭ ʠʢʨʠʥʦʢ (ʫʯʠʪʳʚʘʣʠ ʩʤʝʨʪʥʦʩʪʴ). ʉʤʝʨʪʥʦʩʪʴ ʨʘʩʩʯʠʪʳʚʘʣʘʩʴ ʧʦ 

ʦʪʥʦʩʠʪʝʣʴʥʦʤʫ ʯʠʩʣʫ ʧʦʛʠʙʰʠʭ ʦʩʦʙʝʡ ʢ ʦʙʱʝʤʫ ʯʠʩʣʫ ʦʩʦʙʝʡ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ. ʆʧʳʪ 

ʧʨʝʢʨʘʱʘʣʠ ʧʦʩʣʝ ʧʝʨʝʭʦʜʘ ʣʠʯʠʥʦʢ ʥʘ ʘʢʪʠʚʥʦʝ ʧʠʪʘʥʠʝ. ɼʣʠʥʘ ʪʝʣʘ ʚʳʢʣʶʥʫʚʰʠʭʩʷ 

ʣʠʯʠʥʦʢ ʠʟʤʝʨʷʣʘʩʴ ʩ ʧʦʤʦʱʴʶ ʦʢʫʣʷʨ-ʤʠʢʨʦʤʝʪʨʘ ʩ ʪʦʯʥʦʩʪʴʶ 0,01 ʤʤ.  

ʆʧʳʪʳ ʧʨʦʚʝʜʝʥʳ ʚ 4ï7-ʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ. ɼʘʥʥʳʝ ʚ ʪʘʙʣʠʮʘʭ ʫʩʨʝʜʥʷʣʠʩʴ ʧʦ ʚʩʝʤ 

ʩʝʨʠʷʤ ʦʧʳʪʦʚ. ʆʩʚʝʱʝʥʠʝ ʩʦʟʜʘʚʘʣʠ ʣʶʤʠʥʝʩʮʝʥʪʥʳʤʠ ʣʘʤʧʘʤʠ, ʢʦʪʦʨʳʝ ʤʘʣʦ 

ʥʘʛʨʝʚʘʶʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʠ ʜʘʶʪ ʜʦʩʪʘʪʦʯʥʦ ʤʦʱʥʳʡ ʩʚʝʪʦʚʦʡ ʧʦʪʦʢ. ʆʧʠʩʘʥʠʝ 

ʩʦʟʜʘʥʠʷ ʮʚʝʪʦʚ ʦʩʚʝʱʝʥʠʷ ʦʧʠʩʘʥʦ ʨʘʥʝʝ [31, 32]. ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʨʦʚʦʜʠʣʠ ʩ 

ʧʦʤʦʱʴʶ ʢʨʠʪʝʨʠʷ ʉʪʴʶʜʝʥʪʘ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʕʤʙʨʠʦʥʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʛʨʝʙʝʥʯʘʪʦʛʦ ʪʨʠʪʦʥʘ ʧʨʠ ʦʩʚʝʱʝʥʠʠ ʟʝʣʝʥʦʡ ʠ ʛʦʣʫʙʦʡ ʟʦʥʦʡ 

ʩʧʝʢʪʨʘ ʜʦʩʪʦʚʝʨʥʦ ʩʦʢʨʘʱʘʣʦʩʴ. ɺ ʦʩʪʘʣʴʥʳʭ ʚʘʨʠʘʥʪʘʭ ʩʢʦʨʦʩʪʴ ʨʘʟʚʠʪʠʷ ʤʘʣʦ ʦʪʣʠʯʘʣʘʩʴ 

ʦʪ ʢʦʥʪʨʦʣʷ (ʈʠʩʫʥʦʢ 1). ʂʘʢ ʠ ʚ ʜʨʫʛʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ (Ruchin, 2018) [30], ʦʩʥʦʚʥʘʷ ʛʠʙʝʣʴ 

ʛʨʝʙʝʥʯʘʪʦʛʦ ʪʨʠʪʦʥʘ ʧʨʠʭʦʜʠʣʘʩʴ ʥʘ ʧʝʨʠʦʜ ʵʤʙʨʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ. ʇʨʠ ʵʪʦʤ ʧʨʠ 

ʞʝʣʪʦʤ ʦʩʚʝʱʝʥʠʠ ʦʥʘ ʜʦʩʪʦʚʝʨʥʦ ʚʦʟʨʘʩʪʘʣʘ ʥʘ 25,1% (p <0,05), ʘ ʧʨʠ ʛʦʣʫʙʦʤ ð 

ʩʥʠʞʘʣʘʩʴ ʥʘ 15,7% (p <0,05) (ʈʠʩʫʥʦʢ 2). ʊʘʢʞʝ ʙʳʣʦ ʟʘʤʝʯʝʥʦ, ʯʪʦ ʚ ʞʝʣʪʦʤ ʩʚʝʪʝ ʧʦʛʠʙʣʠ 

ʤʝʣʢʠʝ ʦʩʦʙʠ ʠ ʩʨʝʜʥʠʝ ʨʘʟʤʝʨʳ ʚʳʞʠʚʰʠʭ ʣʠʯʠʥʦʢ, ʫʢʘʟʘʥʥʳʝ ʚ ʈʠʩʫʥʢʝ 3, ʩʪʘʣʠ 
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ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ (p <0,05). ʇʨʠ ʢʨʘʩʥʦʤ ʦʩʚʝʱʝʥʠʠ ʜʣʠʥʘ ʣʠʯʠʥʦʢ ʜʦʩʪʦʚʝʨʥʦ ʩʥʠʞʘʣʘʩʴ ʥʘ 

5,5% (p <0,05), ʧʨʠ ʛʦʣʫʙʦʤ ʦʩʚʝʱʝʥʠʠ ʚʦʟʨʘʩʪʘʣʘ, ʢʘʢ ʠ ʚ ʨʝʞʠʤʝ ʩ ʞʝʣʪʳʤ ʦʩʚʝʱʝʥʠʝʤ. 

 

 
 

ʈʠʩʫʥʦʢ 1. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʘʥʥʝʛʦ ʨʘʟʚʠʪʠʷ ʟʝʤʥʦʚʦʜʥʳʭ ʜʦ ʧʦʷʚʣʝʥʠʷ 

ʧʨʝʜʣʠʯʠʥʦʢ ʧʨʠ ʨʘʟʣʠʯʥʦʤ ʮʚʝʪʝ ʦʩʚʝʱʝʥʠʷ (ʚ ʩʫʪʢʘʭ ʦʪ ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ). 

 

 
 

ʈʠʩʫʥʦʢ 2. ʉʤʝʨʪʥʦʩʪʴ (%) ʠʢʨʳ ʟʝʤʥʦʚʦʜʥʳʭ ʥʘ ʵʤʙʨʠʦʥʘʣʴʥʳʭ ʩʪʘʜʠʷʭ ʧʨʠ ʨʘʟʣʠʯʥʦʤ ʮʚʝʪʝ 

ʦʩʚʝʱʝʥʠʷ. 

 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʛʨʝʙʝʥʯʘʪʦʛʦ ʪʨʠʪʦʥʘ ʥʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʘʥʥʝʛʦ ʨʘʟʚʠʪʠʷ ʪʨʘʚʷʥʦʡ 

ʣʷʛʫʰʢʠ ʦʪʜʝʣʴʥʳʝ ʤʦʥʦʭʨʦʤʘʪʠʯʝʩʢʠʝ ʟʦʥʳ ʩʧʝʢʪʨʘ ʥʝ ʦʢʘʟʘʣʠ ʜʦʩʪʦʚʝʨʥʦʛʦ ʚʣʠʷʥʠʷ 

(ʈʠʩʫʥʦʢ 1). ʅʝʢʦʪʦʨʘʷ ʪʝʥʜʝʥʮʠʷ ʢ ʩʦʢʨʘʱʝʥʠʶ ʚʨʝʤʝʥʠ ʨʘʟʚʠʪʠʷ ʧʨʦʩʣʝʞʠʚʘʣʘʩʴ ʧʨʠ 

ʟʝʣʝʥʦʤ, ʛʦʣʫʙʦʤ ʠ ʩʠʥʝʤ ʦʩʚʝʱʝʥʠʠ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʩʤʝʨʪʥʦʩʪʴ 

ʵʤʙʨʠʦʥʦʚ ʠ ʧʨʝʜʣʠʯʠʥʦʢ ʪʨʘʚʷʥʦʡ ʣʷʛʫʰʢʠ ʜʦʩʪʦʚʝʨʥʦ ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʧʨʠ ʢʨʘʩʥʦʤ ʠ 

ʞʝʣʪʦʤ ʦʩʚʝʱʝʥʠʠ. ʇʨʠ ʵʪʦʤ ʚ ʧʝʨʚʦʤ ʠʟ ʫʢʘʟʘʥʥʳʭ ʨʝʞʠʤʦʚ ʜʣʠʥʘ ʣʠʯʠʥʦʢ ʩʥʠʞʘʣʘʩʴ ʥʘ 

16,5% (p <0,01). ɿʝʣʝʥʦʝ ʦʩʚʝʱʝʥʠʝ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʦ ʧʦʚʣʠʷʣʦ ʥʘ ʨʘʥʥʝʝ ʨʘʟʚʠʪʠʝ 

ʪʨʘʚʷʥʦʡ ʣʷʛʫʰʢʠ. ɺ ʜʘʥʥʦʤ ʨʝʞʠʤʝ ʩʥʠʞʘʣʘʩʴ ʩʤʝʨʪʥʦʩʪʴ ʠ ʫʚʝʣʠʯʠʚʘʣʠʩʴ ʜʣʠʥʘ ʣʠʯʠʥʦʢ. 

ʂʘʢ ʠ ʚ ʦʧʳʪʘʭ ʥʘ ʪʨʘʚʷʥʦʡ ʣʷʛʫʰʢʝ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʘʥʥʝʛʦ ʨʘʟʚʠʪʠʷ 

ʦʩʪʨʦʤʦʨʜʦʡ ʣʷʛʫʰʢʠ, ʤʘʣʦ ʦʪʣʠʯʘʣʘʩʴ ʚ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʘʭ (ʈʠʩʫʥʦʢ 1). ʉʤʝʨʪʥʦʩʪʴ ʥʘ 

ʵʤʙʨʠʦʥʘʣʴʥʳʭ ʩʪʘʜʠʷʭ ʚ ʦʧʳʪʘʭ ʩ ʦʩʪʨʦʤʦʨʜʦʡ ʣʷʛʫʰʢʦʡ ʜʦʩʪʦʚʝʨʥʦ ʩʥʠʞʘʣʘʩʴ ʧʨʠ 

ʟʝʣʝʥʦʤ ʠ ʩʠʥʝʤ ʦʩʚʝʱʝʥʠʠ. ʇʦʩʣʝ ʚʳʣʫʧʣʝʥʠʷ ʟʥʘʯʠʪʝʣʴʥʳʡ ʦʪʭʦʜ ʦʩʦʙʝʡ ʥʘʙʣʶʜʘʣʩʷ 

ʪʦʣʴʢʦ ʚ ʢʦʥʪʨʦʣʝ ʠ ʧʨʠ ʢʨʘʩʥʦʤ ʦʩʚʝʱʝʥʠʠ. ɼʦʩʪʦʚʝʨʥʦʝ ʫʚʝʣʠʯʝʥʠʝ (p <0,05) ʜʣʠʥʳ 

ʣʠʯʠʥʦʢ ʦʩʪʨʦʤʦʨʜʦʡ ʣʷʛʫʰʢʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʧʨʠ ʟʝʣʝʥʦʤ ʠ ʛʦʣʫʙʦʤ ʦʩʚʝʱʝʥʠʠ, ʪʦʛʜʘ 

ʢʘʢ ʧʨʠ ʢʨʘʩʥʦʤ ʦʩʚʝʱʝʥʠʠ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʜʦʩʪʦʚʝʨʥʦ ʩʥʠʞʘʣʩʷ (p <0,01). 

0

4

8

12

16

ɻʨʝʙʝʥʯʘʪʳʡ ʪʨʠʪʦʥʊʨʘʚʷʥʘʷ ʣʷʛʫʰʢʘʆʩʪʨʦʤʦʨʜʘʷ ʣʷʛʫʰʢʘ

ʙʝʣʳʡ, ʢʦʥʪʨʦʣʴʢʨʘʩʥʳʡʞʝʣʪʳʡʟʝʣʝʥʳʡʛʦʣʫʙʦʡʩʠʥʠʡ

0

10

20

30

40

50

ɻʨʝʙʝʥʯʘʪʳʡ ʪʨʠʪʦʥʊʨʘʚʷʥʘʷ ʣʷʛʫʰʢʘʆʩʪʨʦʤʦʨʜʘʷ ʣʷʛʫʰʢʘ

ʙʝʣʳʡ, ʢʦʥʪʨʦʣʴʢʨʘʩʥʳʡʞʝʣʪʳʡʟʝʣʝʥʳʡʛʦʣʫʙʦʡʩʠʥʠʡ

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

http://www.bulletennauki.com 
ʊ. 4. ˉ8. 2018 

 

21 

 

 

 
ʈʠʩʫʥʦʢ 3. ɼʣʠʥʘ ʪʝʣʘ (ʤʤ) ʚʳʢʣʶʥʫʚʰʠʭʩʷ ʣʠʯʠʥʦʢ ʟʝʤʥʦʚʦʜʥʳʭ ʧʨʠ ʨʘʟʣʠʯʥʦʤ ʮʚʝʪʝ 

ʦʩʚʝʱʝʥʠʷ. 

 

ʆʙʩʫʞʜʝʥʠʝ 

ʀʟʫʯʝʥʥʳʝ ʥʘʤʠ ʚʠʜʳ ʘʤʬʠʙʠʡ ʦʪʢʣʘʜʳʚʘʶʪ ʩʚʦʶ ʠʢʨʫ ʚ ʚʝʨʭʥʠʝ ʩʣʦʠ ʚʦʜʳ ʥʘ 

ʛʣʫʙʠʥʫ ʥʝ ʙʦʣʝʝ 15ï20 ʩʤ. ʉ ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ ʚ ʵʪʦ ʚʨʝʤʷ ʚʦʜʘ ʚ ʥʝʨʝʩʪʦʚʳʭ ʚʦʜʦʝʤʘʭ 

ʧʨʦʟʨʘʯʥʘʷ, ʣʫʯʠ ʨʘʟʥʦʡ ʜʣʠʥʳ ʚʦʣʥʳ ʭʦʨʦʰʦ ʧʨʦʥʠʢʘʶʪ ʚ ʚʦʜʫ ʠ ʜʦʣʞʥʳ ʩʢʘʟʳʚʘʪʴʩʷ ʥʘ 

ʵʤʙʨʠʦʥʘʣʴʥʦʤ ʨʘʟʚʠʪʠʠ ʚʠʜʦʚ. ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʳʝ ʣʫʯʠ ʚ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ 

ʭʦʨʦʰʦ ʧʨʦʥʠʢʘʶʪ ʚ ʚʦʜʫ ʠ ʚʦʟʜʝʡʩʪʚʫʶʪ ʥʘ ʠʢʨʫ ʟʝʤʥʦʚʦʜʥʳʭ, ʧʦʜʦʙʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ [33ï36] ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʪ ʩʚʝʜʝʥʠʡ ʦ ʚʦʟʜʝʡʩʪʚʠʠ ʚʠʜʠʤʦʡ ʯʘʩʪʠ ʩʧʝʢʪʨʘ. 

ʅʘʧʨʠʤʝʨ, ʊʝʨʝʥʪʴʝʚ [37] ʦʪʤʝʯʘʣ, ʯʪʦ ʠʢʨʘ ʪʨʘʚʷʥʦʡ ʣʷʛʫʰʢʠ ʧʨʠ ʧʨʦʯʠʭ ʨʘʚʥʳʭ ʫʩʣʦʚʠʷʭ 

ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʪʝʤʥʦʪʝ ʩ ʪʘʢʦʡ ʞʝ ʩʢʦʨʦʩʪʴʶ, ʯʪʦ ʠ ʥʘ ʩʚʝʪʫ. ʉʳʪʠʥʘ ʠ ʅʠʢʦʣʴʩʢʘʷ [38] 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʜʦʢʘʟʘʣʠ, ʯʪʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʮʝʥʪʨʝ ʢʣʘʜʢʠ, 

ʙʳʩʪʨʝʝ ʨʘʟʚʠʚʘʶʪʩʷ ʠ ʧʝʨʚʳʤʠ ʚʳʢʣʝʚʳʚʘʶʪʩʷ ʟʘʨʦʜʳʰʠ ʵʪʦʛʦ ʚʠʜʘ ʠʟ ʙʦʣʝʝ ʚʝʨʭʥʠʭ 

ʦʩʚʝʱʝʥʥʳʭ ʩʣʦʝʚ, ʥʝʩʤʦʪʨʷ ʥʘ ʤʝʥʴʰʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʚʦ ʚʨʝʤʷ ʠʭ ʨʘʟʚʠʪʠʷ. ɺ 

ʵʢʩʧʝʨʠʤʝʥʪʘʭ Ankley et al. [39] ʠʥʪʝʥʩʠʚʥʳʡ ʩʦʣʥʝʯʥʳʡ ʩʚʝʪ ʚʳʟʚʘʣ ʚʳʩʦʢʫʶ ʩʤʝʨʪʥʦʩʪʴ 

ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʟʘʨʦʜʳʰʝʡ. 

ʅʘʰʠ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʮʚʝʪ ʦʩʚʝʱʝʥʠʷ ʚʣʠʷʝʪ ʥʘ ʨʘʟʚʠʪʠʝ ʠʢʨʳ 

ʟʝʤʥʦʚʦʜʥʳʭ. ʆʜʥʘʢʦ ʝʛʦ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʥʳʝ ʧʘʨʘʤʝʪʨʳ ʨʘʟʚʠʪʠʷ ʠ ʥʘ ʨʘʟʥʳʝ ʚʠʜʳ 

ʦʪʣʠʯʘʝʪʩʷ, ʘ ʪʘʢʞʝ ʟʘʚʠʩʠʪ ʦʪ ʜʣʠʪʝʣʴʥʦʩʪʠ ʵʤʙʨʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʚʠʜʘ. ʅʘʧʨʠʤʝʨ, 

ʩʢʦʨʦʩʪʴ ʧʨʦʭʦʞʜʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʵʪʘʧʦʚ ʵʤʙʨʠʦʛʝʥʝʟʘ ʙʝʩʭʚʦʩʪʳʭ ʘʤʬʠʙʠʡ ʩ ʢʦʨʦʪʢʠʤ 

ʵʤʙʨʠʦʥʘʣʴʥʳʤ ʨʘʟʚʠʪʠʝʤ (R. temporaria ʠ R. arvalis) ʥʝ ʟʘʚʠʩʝʣʘ ʦʪ ʮʚʝʪʘ ʦʩʚʝʱʝʥʠʷ. ʉ 

ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʠʢʨʘ ʪʨʠʪʦʥʦʚ, ʢʦʪʦʨʘʷ ʨʘʟʚʠʚʘʝʪʩʷ ʚ 4 ʨʘʟʘ ʜʦʣʴʰʝ ʠʢʨʳ ʙʝʩʭʚʦʩʪʳʭ 

ʘʤʬʠʙʠʡ, ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʟʝʣʝʥʦʛʦ ʠ ʛʦʣʫʙʦʛʦ ʮʚʝʪʘ ʦʩʚʝʱʝʥʠʷ ʨʘʟʚʠʚʘʣʘʩʴ ʙʳʩʪʨʝʝ, ʯʝʤ 

ʢʦʥʪʨʦʣʝ. ɺʠʜʠʤʦ, ʜʣʷ ʧʨʦʷʚʣʝʥʠʷ ʩʪʠʤʫʣʠʨʫʶʱʝʛʦ ʠʣʠ ʥʝʛʘʪʠʚʥʦʛʦ ʵʬʬʝʢʪʘ ʮʚʝʪʘ 

ʦʩʚʝʱʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʝʥʥʦʝ ʚʨʝʤʷ. ʍʦʨʦʰʠʝ ʩʚʝʜʝʥʠʷ ʧʦʣʫʯʝʥʳ ʥʘʤʠ ʧʨʠ ʘʥʘʣʠʟʝ 

ʚʳʞʠʚʘʝʤʦʩʪʠ ʠʢʨʳ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʩʚʝʪʦʚʳʭ ʚʦʟʜʝʡʩʪʚʠʷʭ. ʆʢʘʟʘʣʦʩʴ, ʯʪʦ ʩʤʝʨʪʥʦʩʪʴ 

ʵʤʙʨʠʦʥʦʚ ʠ ʧʨʝʜʣʠʯʠʥʦʢ ʧʦʚʳʰʘʝʪʩʷ ʧʨʠ ʦʩʚʝʱʝʥʠʠ ʜʣʠʥʥʦʚʦʣʥʦʚʦʡ ʯʘʩʪʴʶ ʩʧʝʢʪʨʘ ʠ 

ʩʥʠʞʘʝʪʩʷ ʧʨʠ ʟʝʣʝʥʦïʩʠʥʝʤ ʦʩʚʝʱʝʥʠʠ. ʂ ʩʦʞʘʣʝʥʠʶ, ʩʚʝʜʝʥʠʡ ʦ ʚʦʟʜʝʡʩʪʚʠʠ ʩʧʝʢʪʨʘ 

ʩʚʝʪʘ ʥʘ ʠʢʨʫ ʘʤʬʠʙʠʡ ʥʝʤʥʦʛʦ. ʅʦ ʥʘʰʠ ʩʚʝʜʝʥʠʷ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʧʦʣʫʯʝʥʥʳʤʠ ʥʘ 

ʥʝʢʦʪʦʨʳʭ ʚʠʜʘʭ ʨʳʙ ʜʘʥʥʳʤʠ [32, 40ï41]. ʈʘʟʚʠʪʠʝ ʠʢʨʳ Acipenser baerii, Dicentrarchus 

labrax, Gadus morhua ʠ Scophthalmus maximus ʫʣʫʯʰʘʣʦʩʴ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʟʝʣʝʥʦïʩʠʥʠʤʠ 

ʣʫʯʘʤʠ ʩʧʝʢʪʨʘ. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʢʦʨʨʝʣʠʨʫʶʪ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʘʰʠʭ ʧʨʝʜʳʜʫʱʠʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ 

[4, 24], ʚ ʢʦʪʦʨʳʭ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʫʣʫʯʰʝʥʠʝ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʣʠʯʠʥʦʢ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ 

ʘʤʬʠʙʠʡ ʧʨʠ ʩʠʥʝïʟʝʣʝʥʦʤ ʦʩʚʝʱʝʥʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʢʘʟʘʪʝʣʠ ʨʘʥʥʝʛʦ ʨʘʟʚʠʪʠʷ ʵʪʠʭ 
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ʚʠʜʦʚ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʜʣʠʪʝʣʴʥʦʝ ʣʠʯʠʥʦʯʥʦʝ ʨʘʟʚʠʪʠʝ, ʟʘʚʠʩʝʣʠ ʦʪ ʮʚʝʪʘ ʦʩʚʝʱʝʥʠʷ. ʏʘʩʪʠʯʥʦ 

ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʚʳʚʦʜʦʤ ʖʥʛʘ [Jung, 1878, ʮʠʪ. ʧʦ: 22] ʦ ʥʝʛʘʪʠʚʥʦʤ 

ʚʣʠʷʥʠʠ ʢʨʘʩʥʦʛʦ ʩʚʝʪʘ ʥʘ ʨʦʩʪ ʛʦʣʦʚʘʩʪʠʢʦʚ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʣʠʷʥʠʝ ʤʦʥʦʭʨʦʤʘʪʠʯʝʩʢʦʛʦ ʦʩʚʝʱʝʥʠʷ ʚ ʚʠʜʠʤʦʡ ʯʘʩʪʠ ʩʧʝʢʪʨʘ ʜʣʷ 

ʨʘʟʥʳʭ ʚʠʜʦʚ ʩʧʝʮʠʬʠʯʥʦ. ʕʪʦ ʪʘʢʞʝ ʧʦʜʪʚʝʨʞʜʝʥʦ ʵʢʩʧʝʨʠʤʝʥʪʘʤʠ ʥʘ ʯʝʪʳʨʝʭ ʩʭʦʜʥʳʭ ʧʦ 

ʙʠʦʣʦʛʠʠ ʚʠʜʦʚ Anura [42]. ɸʚʪʦʨʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʣʠʷʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʚʝʪʘ ʥʘ ʨʦʩʪ ʠ 

ʨʘʟʚʠʪʠʝ ʣʠʯʠʥʦʢ ʟʘʚʠʩʠʪ ʦʪ ʚʠʜʘ. ʄʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʮʚʝʪ ʦʩʚʝʱʝʥʠʷ ʥʝ ʚʣʠʷʝʪ ʥʘ ʩʢʦʨʦʩʪʴ 

ʵʤʙʨʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʚʠʜʦʚ ʩ ʢʦʨʦʪʢʠʤ ʧʝʨʠʦʜʦʤ ʨʘʥʥʝʛʦ ʨʘʟʚʠʪʠʷ, ʥʦ ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ 

ʚʠʜʳ ʩ ʜʣʠʪʝʣʴʥʳʤ ʵʤʙʨʠʦʥʘʣʴʥʳʤ ʧʝʨʠʦʜʦʤ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʨʘʟʣʠʯʥʳʝ ʟʦʥʳ ʩʧʝʢʪʨʘ ʧʦ-
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ɸʥʥʦʪʘʮʠʷ. ʄʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʝ ʠ ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ, 

ʛʝʨʦʥʪʦʥʝʚʨʦʣʦʛʠʯʝʩʢʘʷ ʠ ʛʝʨʦʥʪʦʧʩʠʭʠʘʪʨʠʯʝʩʢʘʷ ʢʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʥʝʡʨʦʨʝʘʙʠʣʠʪʘʮʠʷ 

ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ (ɹɸ), ʩʦʯʝʪʘʥʠʝ ʟʜʦʨʦʚʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ, ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʘʢʪʠʚʥʦʩʪʠ çʢʦʛʥʠʪʠʚʥʦʛʦ ʤʦʟʛʘè ʥʘ ʧʣʘʪʬʦʨʤʝ 

4ʇ ʤʝʜʠʮʠʥʳ ʩʦʟʜʘʜʫʪ ʤʝʜʠʢʦïɻ ʢʦʥʦʤʠʯʝʩʢʠʡ ʙʘʟʠʩ ʜʣʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ 

ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ. ɺ ʨʘʙʦʪʝ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʥʘʣʠʯʠʝ 

ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʤʫʪʘʮʠʡ ʚ ʛʝʥʘʭ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʠ ʢ ɹɸ ʧʦʚʳʰʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʨʘʟʚʠʪʠʷ 

ʟʘʙʦʣʝʚʘʥʠʷ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʣʝʯʝʙʥʦïʜʠʘʛʥʦʩʪʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ, ʥʘʨʷʜʫ 

ʩ ʛʠʙʨʠʜʥʳʤʠ ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʤʠ ʤʝʪʦʜʘʤʠ ʫʧʨʘʚʣʝʥʠʷ çʢʦʛʥʠʪʠʚʥʳʤ ʤʦʟʛʦʤè, ITï

ʪʝʭʥʦʣʦʛʠʡ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʧʦʣʥʦʛʝʥʦʤʥʦʛʦ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ 

ʧʦʚʳʰʘʝʪ ʢʘʯʝʩʪʚʦ ʦʢʘʟʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ. ʀʟʫʯʝʥʠʝ ʛʝʥʝʪʠʯʝʩʢʠʭ ʠ 

ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʥʝʡʨʦʜʝʛʝʥʝʨʘʮʠʠ ʧʦʟʚʦʣʠʪ ʚʥʝʜʨʠʪʴ ʚ ʢʣʠʥʠʯʝʩʢʫʶ 

ʧʨʘʢʪʠʢʫ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ ʤʝʪʦʜʳ ʣʝʯʝʥʠʷ ʚʦʟʨʘʩʪïʟʘʚʠʩʠʤʳʭ ʢʦʛʥʠʪʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ. 

ʎʠʨʢʘʜʠʘʥʥʘʷ ʵʧʠʛʝʥʝʪʠʢʘ ʠ ʩʦʚʨʝʤʝʥʥʘʷ ʭʨʦʥʦʤʝʜʠʮʠʥʘ ð ʵʪʦ ʠʥʥʦʚʘʮʠʦʥʥʳʝ 

ʥʘʧʨʘʚʣʝʥʠʷ ʥʘʫʢʠ, ʠʟʫʯʘʶʱʠʝ ʢʦʤʧʣʝʢʩʥʦʝ ʚʣʠʷʥʠʝ ʢʦʩʤʠʯʝʩʢʠʭ, ʙʠʦʬʠʟʠʯʝʩʢʠʭ, 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ, ʛʝʥʝʪʠʯʝʩʢʠʭ, ʤʝʜʠʮʠʥʩʢʠʭ ʠ ʩʦʮʠʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ (ʤʘʨʢʝʨʦʚ, ʬʘʢʪʦʨʦʚ) 

ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ. 

 

Abstract. Interdisciplinary and interdepartmental interaction, gerontoneurological and 

gerontopsychiatric combined neurorehabilitation of Alzheimerôs disease (AD), the combination 

of healthy lifestyle, physical activity, functional nutrition, circadian rhythms and maintenance 

of the activity of ñcognitive brainò on the 4P medicine platform will create a medical and economic 

basis for individual and regional increase in human life expectancy. The paper shows that the 

presence of the specific mutations in the genes of predisposition to AD increases the risk of 

developing the disease. Using, alongside with hybrid and combined methods of managing the 

ñcognitive brainò, ITïtechnologies and newïgeneration automatic analysis of fullïgenome 

sequencing in modern medicalïdiagnostic process improves the quality of medical care. The study 
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of genetic and epigenetic features of neurodegeneration will allow to introduce more effective 

methods of treatment of ageïdependent cognitive disorders into clinical practice. Circadian 

epigenetics and modern chronomedicine are innovative fields of science that study the complex 

influence of cosmic, biophysical, biological, genetic, medical and social factors on the human body. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʦʣʝʟʥʴ ɸʣʴʮʛʝʡʤʝʨʘ, ʢʦʛʥʠʪʠʚʥʦʝ ʟʜʦʨʦʚʴʝ, ʢʦʛʥʠʪʠʚʥʘʷ 

ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʷ, ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʷ, ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴ, ʥʝʡʨʦʨʝʘʙʠʣʠʪʘʮʠʷ, 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʧʠʪʘʥʠʝ, ʭʨʦʥʦʤʝʜʠʮʠʥʘ, ʬʘʨʤʘʢʦʛʝʥʦʤʠʢʘ, ʬʘʨʤʘʢʦʵʧʠʛʝʥʦʤʠʢʘ, 

ʧɻʠʛʝʥʝʪʠʢʘ, ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ. 

 

Keywords: Alzheimerôs disease, cognitive health, cognitive neuroscience, neurovisualization, 

neuroplasticity, neurorehabilitation, functional food, chronomedicine, epigenetics, epigenetic drugs, 

pharmacogenomics, pharmacoepigenomics. 

 

ɺʚʝʜʝʥʠʝ 

ɺʘʞʥʘʷ ʨʦʣʴ ʛʝʥʝʪʠʯʝʩʢʠʭ ʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʚ ʨʘʟʚʠʪʠʠ ʚʦʟʨʘʩʪïʟʘʚʠʩʠʤʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ ʢʦʛʥʠʪʠʚʥʦʛʦ ʩʥʠʞʝʥʠʷ, ʜʦʢʘʟʘʥʘ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ. ʕʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ, ʭʦʪʷ ʠ ʷʚʣʷʶʪʩʷ ʦʙʨʘʪʠʤʳʤʠ, ʤʦʛʫʪ 

ʚʳʟʳʚʘʪʴ ʜʦʣʛʦʚʨʝʤʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʢʦʥʪʨʦʣʝ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ, ʧʨʠʚʦʜʷ ʢ ʜʣʠʪʝʣʴʥʳʤ ʠ 

ʧʨʦʛʨʝʩʩʠʨʫʶʱʠʤ ʧʦʚʝʜʝʥʯʝʩʢʠʤ ʦʪʢʣʦʥʝʥʠʷʤ, ʠ ʭʘʨʘʢʪʝʨʥʳʤ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʤ ʠ 

ʧʩʠʭʠʯʝʩʢʠʤ ʨʘʩʩʪʨʦʡʩʪʚʘʤ [1ï3]. 

ʅʘʣʠʯʠʝ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʤʫʪʘʮʠʡ ʚ ʛʝʥʘʭ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʠ ʢ ɹɸ ʧʦʚʳʰʘʝʪ 

ʚʝʨʦʷʪʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʟʘʙʦʣʝʚʘʥʠʷ. ʉʦʚʨʝʤʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʣʝʯʝʙʥʦïʜʠʘʛʥʦʩʪʠʯʝʩʢʦʤ 

ʧʨʦʮʝʩʩʝ ʥʘʨʷʜʫ ʩ ʛʠʙʨʠʜʥʳʤʠ ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʤʠ ʤʝʪʦʜʘʤʠ ʫʧʨʘʚʣʝʥʠʷ çʢʦʛʥʠʪʠʚʥʳʤ 

ʤʦʟʛʦʤè, ITïʪʝʭʥʦʣʦʛʠʡ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʧʦʣʥʦʛʝʥʦʤʥʦʛʦ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʥʦʚʦʛʦ 

ʧʦʢʦʣʝʥʠʷ ʧʦʚʳʰʘʶʪ ʢʘʯʝʩʪʚʦ ʦʢʘʟʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ. ɻʝʥʝʪʠʯʝʩʢʠʝ ʠ 

ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʠʥʥʦʚʘʮʠʠ ʥʝʡʨʦʜʝʛʝʥʝʨʘʮʠʠ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʧʦʟʚʦʣʷʪ ʚʥʝʜʨʠʪʴ ʚ 

ʢʣʠʥʠʯʝʩʢʫʶ ʧʨʘʢʪʠʢʫ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ ʤʝʪʦʜʳ ʣʝʯʝʥʠʷ ʚʦʟʨʘʩʪïʟʘʚʠʩʠʤʳʭ ʢʦʛʥʠʪʠʚʥʳʭ 

ʨʘʩʩʪʨʦʡʩʪʚ [4ï5]. 

ʕʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ ʤʦʛʫʪ ʦʙʨʘʪʠʪʴ ʚʩʧʷʪʴ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ 

ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ ʠ ʤʦʛʫʪ ʦʪʢʨʳʪʴ ʙʫʜʫʱʠʝ ʧʫʪʠ ʚ ʪʝʨʘʧʠʠ ɹɸ. ʀʥʜʠʚʠʜʫʘʣʴʥʳʝ ʨʘʟʣʠʯʠʷ ʚ 

ʣʝʢʘʨʩʪʚʝʥʥʦʤ ʦʪʚʝʪʝ ʩʚʷʟʘʥʳ ʩ ʛʝʥʝʪʠʯʝʩʢʦʡ ʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʴʶ ʠ 

ʜʝʪʝʨʤʠʥʘʥʪʘʤʠ ʟʘʙʦʣʝʚʘʥʠʷ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʝ ʩʪʨʘʪʝʛʠʠ ʣʝʯʝʥʠʷ ɹɸ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʦʩʥʦʚʥʳʝ 

ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ, ʧʦʪʝʥʮʠʘʣʴʥʦ ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʨʘʟʚʠʪʠʠ ɹɸ. ʆʩʥʦʚʥʳʤʠ 

ʧʘʪʦʛʝʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ (ʮʝʣʷʤʠ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʝʧʘʨʘʪʦʚ) ʷʚʣʷʶʪʩʷ: ʛʝʥʝʪʠʯʝʩʢʠʝ ʜʝʬʝʢʪʳ, 

ʥʘʢʦʧʣʝʥʠʝ ɓïʘʤʠʣʦʠʜʘ, ʘʧʦʧʪʦʟ, ʜʝʬʠʮʠʪ ʥʝʡʨʦʤʝʜʠʘʪʦʨʦʚ, ʥʝʡʨʦʪʨʦʬʠʯʝʩʢʠʡ ʜʝʬʠʮʠʪ, 

ʧʦʪʝʨʷ ʥʝʡʨʦʥʦʚ, ʥʝʡʨʦʚʦʩʧʘʣʝʥʠʝ, ʦʢʠʩʣʠʪʝʣʴʥʳʡ ʩʪʨʝʩʩ, ʜʠʩʤʝʪʘʙʦʣʠʟʤ ʢʘʣʴʮʠʷ, 

ʥʝʡʨʦʥʥʳʡ ʛʠʧʦʤʝʪʘʙʦʣʠʟʤ, ʥʘʨʫʰʝʥʠʝ ʣʠʧʠʜʥʦʛʦ ʦʙʤʝʥʘ, ʥʘʨʫʰʝʥʠʝ ʤʦʟʛʦʚʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʝʡʨʦʥʘʣʴʥʘʷ ʜʠʩʬʫʥʢʮʠʷ, ʘ ʪʘʢʞʝ ʘʣʠʤʝʥʪʘʨʥʳʡ ʠ/ʠʣʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʡ 

ʜʝʬʠʮʠʪ. 

ɻʝʨʦʥʪʦʥʝʚʨʦʣʦʛʠʯʝʩʢʠʤʠ ʠ ʛʝʨʦʥʪʦʧʩʠʭʠʘʪʨʠʯʝʩʢʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʧʨʠ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʬʦʨʤʘʭ ɹɸ ʦʩʥʦʚʥʳʤʠ ʛʝʥʘʤʠ, ʦʪʚʝʯʘʶʱʠʤʠ ʟʘ ʝʝ ʨʘʟʚʠʪʠʝ, 

ʷʚʣʷʶʪʩʷ: ʛʝʥ, ʢʦʜʠʨʫʶʱʠʡ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢ ʘʤʠʣʦʠʜʥʦʛʦ ʙʝʣʢʘ (amyloid precursor protein, 

APP, 21-ʷ ʭʨʦʤʦʩʦʤʘ), ʛʝʥʳ, ʢʦʜʠʨʫʶʱʠʝ ʬʝʨʤʝʥʪʳ (ʪ. ʥ. ʘʣʴʬʘï, ʙʝʪʘï ʠ ʛʘʤʤʘïʩʝʢʨʝʪʘʟʳ), 

ʢʦʪʦʨʳʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʤʝʪʘʙʦʣʠʟʠʨʫʶʪ APP: ʧʨʝʩʝʥʠʣʠʥ 1 (14-ʷ ʭʨʦʤʦʩʦʤʘ), ʧʨʝʩʝʥʠʣʠʥ 

2 (1-ʷ ʭʨʦʤʦʩʦʤʘ). ʇʨʠ ʩʧʦʨʘʜʠʯʝʩʢʠʭ ʬʦʨʤʘʭ ɹɸ ʦʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ ʟʘʩʣʫʞʠʚʘʝʪ ʛʝʪʝʨʦï 

ʠʣʠ ʛʦʤʦʟʠʛʦʪʥʦʝ ʥʦʩʠʪʝʣʴʩʪʚʦ 4-ʡ ʠʟʦʬʦʨʤʳ ʛʝʥʘ ʘʧʦʣʠʧʦʧʨʦʪʝʠʥʘ ɽ (ApoE 4) ð ʫ ʪʘʢʠʭ 
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ʧʘʮʠʝʥʪʦʚ ɹɸ ʨʘʟʚʠʚʘʝʪʩʷ ʨʘʥʴʰʝ ʠ ʦʙʳʯʥʦ ʠʤʝʝʪ ʙʦʣʝʝ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʝ ʪʝʯʝʥʠʝ, ʯʝʤ ʫ 

ʣʶʜʝʡ ʩʦ 2-ʡ ʠʣʠ 3-ʡ ʠʟʦʬʦʨʤʘʤʠ ApoE (ApoE ð ʙʝʣʦʢ ʩ ʤʥʦʞʝʩʪʚʝʥʥʳʤʠ ʬʫʥʢʮʠʷʤʠ, 

ʢʦʪʦʨʳʡ ʵʢʩʧʨʝʩʩʠʨʫʝʪʩʷ ʚ ʛʦʣʦʚʥʦʤ ʤʦʟʛʝ, ʥʦ ʥʝ ʚ ʥʝʡʨʦʥʘʭ, ʘ ʚ ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʢʘʭ; ApoE 

ʫʯʘʩʪʚʫʝʪ ʚ ʧʨʦʮʝʩʩʘʭ ʨʝʛʝʥʝʨʘʮʠʠ ʧʨʠ ʧʦʚʨʝʞʜʝʥʠʷʭ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ; 

ʜʦʢʘʟʘʥʦ ʫʯʘʩʪʠʝ ApoE ʚ ʢʦʤʧʝʥʩʘʪʦʨʥʦʤ ʭʦʣʠʥʝʨʛʠʯʝʩʢʦʤ ʩʠʥʘʧʪʦʛʝʥʝʟʝ; ʧʦʢʘʟʘʥʘ 

ʚʟʘʠʤʦʩʚʷʟʴ ʛʝʥʦʪʠʧʘ ApoE ʠ ʭʦʣʠʥʝʨʛʠʯʝʩʢʦʛʦ ʜʝʬʠʮʠʪʘ ʧʨʠ ɹɸ: ʩʥʠʞʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ 

ʘʮʝʪʠʣʭʦʣʠʥʪʨʘʥʩʬʝʨʘʟʳ ʚ ʛʠʧʧʦʢʘʤʧʝ ʠ ʚʠʩʦʯʥʦʡ ʢʦʨʝ ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʯʠʩʣʫ 

ʢʦʧʠʡ ʘʣʣʝʣʷ ʛʝʥʘ ApoE4; ʜʦ ʢʦʥʮʘ ʤʝʭʘʥʠʟʤ ʫʯʘʩʪʠʷ ʛʝʥʘ ApoE ʚ ʛʝʥʝʟʝ ɹɸ ʥʝʷʩʝʥ). 

 

1. ʂʣʠʥʠʯʝʩʢʘʷ ʵʧʠʜʝʤʠʦʣʦʛʠʷ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ 

ʀʥʥʦʚʘʮʠʠ ʮʠʨʢʘʜʠʘʥʥʦʡ ʵʧʠʛʝʥʝʪʠʢʠ ɹɸ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʨʘʟʚʠʪʠʝ ʠ 

ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ɹɸ ʦʧʨʝʜʝʣʷʶʪʩʷ ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ ʣʠʰʴ ʫ 10% ʚʩʝʭ ʧʘʮʠʝʥʪʦʚ ʩ 

ɹɸ (ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ çʯʠʩʪʘʷè ɹɸ, ʠʣʠ ɹɸ ʩ ʨʘʥʥʠʤ ʥʘʯʘʣʦʤ). ɺ ʦʩʪʘʣʴʥʳʭ ʩʣʫʯʘʷʭ ʥʘ 

ʩʢʦʨʦʩʪʴ ʨʘʟʚʠʪʠʷ ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʦʛʦ ʧʨʦʮʝʩʩʘ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʤʥʦʛʠʝ ʬʘʢʪʦʨʳ 

(ʨʠʩʢʘ). ʇʦʞʠʣʦʡ ʚʦʟʨʘʩʪ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʩʠʣʴʥʳʤ ʬʘʢʪʦʨʦʤ ʨʠʩʢʘ ɹɸ. ʇʠʢ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ɹɸ ʧʨʠʭʦʜʠʪʩʷ ʥʘ 80ï90 ʛʦʜʳ ʞʠʟʥʠ: ʧʝʨʝʭʦʜ ʯʝʨʝʟ 80-ʣʝʪʥʠʡ ʨʫʙʝʞ 

ʫʪʨʘʠʚʘʝʪ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʜʘʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ (ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ɹɸ ʩʨʝʜʠ ʣʠʮ ʩʪʘʨʰʝ 85 

ʣʝʪ ʩʦʩʪʘʚʣʷʝʪ 25ï30%). ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʪʘʢʞʝ ʩʝʤʝʡʥʳʡ ʘʥʘʤʥʝʟ ʧʦ ʜʘʥʥʦʤʫ 

ʟʘʙʦʣʝʚʘʥʠʶ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʝʛʦ ʥʘʯʘʣʝ ʚ ʚʦʟʨʘʩʪʝ ʜʦ 65 ʣʝʪ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ɹɸ 

ʚ 4 ʨʘʟʘ ʚʳʰʝ ʫ ʙʣʠʟʢʠʭ ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʙʦʣʴʥʳʭ ʠ ʚ 40 ʨʘʟ ð ʧʨʠ ʥʘʣʠʯʠʠ ʚ ʨʦʜʫ ʜʚʫʭ ʠ 

ʙʦʣʝʝ ʩʣʫʯʘʝʚ ʜʝʤʝʥʮʠʠ. ʇʦ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʤ ʜʘʥʥʳʤ, ʦʢʦʣʦ 30% ʙʦʣʴʥʳʭ ʩ ɹɸ ʠʤʝʶʪ 

ʨʦʜʩʪʚʝʥʥʠʢʦʚ, ʙʦʣʝʚʰʠʭ ɹɸ [6ï7].  

ʂ ʜʨʫʛʠʤ ʬʘʢʪʦʨʘʤ, ʧʦʚʳʰʘʶʱʠʤ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ɹɸ, ʦʪʥʦʩʷʪʩʷ: ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʘʷ 

ʘʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ ʚ ʩʨʝʜʥʝʤ ʠ ʧʦʞʠʣʦʤ ʚʦʟʨʘʩʪʝ, ʘʪʝʨʦʩʢʣʝʨʦʟ ʤʘʛʠʩʪʨʘʣʴʥʳʭ 

ʘʨʪʝʨʠʡ ʛʦʣʦʚʳ, ʛʠʧʝʨʣʠʧʠʜʝʤʠʷ, ʛʠʧʝʨʛʦʤʦʮʠʩʪʝʠʥʝʤʠʷ, ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ, ʠʟʙʳʪʦʯʥʳʡ ʚʝʩ, 

ʛʠʧʦʜʠʥʘʤʠʷ, ʭʨʦʥʠʯʝʩʢʘʷ ʛʠʧʦʢʩʠʷ (ʥʘʧʨʠʤʝʨ, ʧʨʠ ʟʘʙʦʣʝʚʘʥʠʷʭ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ), 

ʯʝʨʝʧʥʦïʤʦʟʛʦʚʘʷ ʪʨʘʚʤʘ ʚ ʘʥʘʤʥʝʟʝ, ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʦʙʨʘʟʦʚʘʥʠʷ, ʥʠʟʢʘʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ 

ʘʢʪʠʚʥʦʩʪʴ ʚ ʪʝʯʝʥʠʝ ʞʠʟʥʠ, ʵʧʠʟʦʜʳ ʜʝʧʨʝʩʩʠʠ ʚ ʤʦʣʦʜʦʤ ʠ ʩʨʝʜʥʝʤ ʚʦʟʨʘʩʪʝ, ʞʝʥʩʢʠʡ ʧʦʣ 

[8ï9]. 

ɺʦʟʥʠʢʥʦʚʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʜʝʤʝʥʮʠʠ ʘʣʴʮʛʝʡʤʝʨʦʚʩʢʦʛʦ ʪʠʧʘ ʨʘʟʣʠʯʥʦʡ 

ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ ʜʦʚʦʣʴʥʦ ʦʙʳʯʥʳʡ ʠʪʦʛ ʪʝʨʤʠʥʘʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʨʘʟʚʠʪʠʷ ʦʨʛʘʥʠʟʤʘ 

ʯʝʣʦʚʝʢʘ (ʈʠʩʫʥʦʢ 1).  

 

 
 

ʈʠʩʫʥʦʢ 1. ʊʠʧʠʯʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʚ ʩʪʘʨʰʝʤ ʪʨʫʜʦʩʧʦʩʦʙʥʦʤ ʚʦʟʨʘʩʪʝ. 

 

ɺ ʉʘʤʘʨʩʢʦʤ ʨʝʛʠʦʥʝ ʩ 2018 ʛʦʜʘ ʥʘʯʘʪʘ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʘʷ ʠ ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʘʷ 

ʨʘʙʦʪʘ ʧʦ ʚʝʜʝʥʠʶ ʨʝʛʠʩʪʨʘ ʩ ʩʦʩʫʜʠʩʪʦʡ ʜʝʤʝʥʮʠʝʡ ʠ ɹɸ (ʊʘʙʣʠʮʘ 1). 
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ʙʦʣʝʟʥʴ ɸʣʴʮʛʝʡʤʝʨʘ

ʩʦʩʫʜʠʩʪʘʷ ʜʝʤʝʥʮʠʷ

ʩʤʝʰʘʥʥʳʝ: ʩʦʩʫʜʠʩʪʳʝ ʜʝʤʝʥʮʠʠ ʠ ʙʦʣʝʟʥʴ 

ɸʣʴʮʛʝʡʤʝʨʘ
ʙʦʣʝʟʥʴ ʩ ʪʝʣʴʮʘʤʠ ʃʝʚʠ

ʜʨʫʛʠʝ
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ʊʘʙʣʠʮʘ 1. 

ʇʈʆɻʅʆɿ ɿɸɹʆʃɽɺɸɽʄʆʉʊʀ ʉʆʉʋɼʀʉʊʆʁ ɼɽʄɽʅʎʀɽʁ ʀ ɹɸ ɺ ʈɽɻʀʆʅɽ 

 

ɺʦʟʨʘʩʪ  ʆʙʘ ʧʦʣʘ ʄʫʞʯʠʥ  ɾʝʥʱʠʥ  

60 ʣʝʪ ʠ ʩʪʘʨʰʝ 719 578 249 787 469 791 

75 ʣʝʪ ʠ ʩʪʘʨʰʝ 224 336 61 096 163 240 

90 ʣʝʪ ʠ ʩʪʘʨʰʝ 12 063 2 446 9 617 

100 ʣʝʪ ʠ ʩʪʘʨʰʝ 308 86 222 

ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ ʩʦʩʫʜʠʩʪʦʡ ɼʝʤʝʥʮʠʝʡ ʠ ʙʦʣʝʟʥʴʶ ɸʣʴʮʛʝʡʤʝʨʘ ʚ ʚʦʟʨʘʩʪʝ 75 ʣʝʪ ʠ ʩʪʘʨʰʝ 

ʩʦʩʪʘʚʣʷʝʪ 13%, ʘ 90 ʣʝʪ ʠ ʩʪʘʨʰʝ 50%. 

ʇʨʦʛʥʦʟ: ʚ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʦʞʠʚʘʝʪ ʚ ʚʦʟʨʘʩʪʝ 75 ʣʝʪ ʠ ʩʪʘʨʰʝ ʙʦʣʝʝ 224 ʪʳʩ ʯʝʣ., ʯʪʦ 

ʩʦʩʪʘʚʣʷʝʪ ʩʚʳʰʝ 33 ʪʳʩ ʯʝʣ ʙʦʣʴʥʳʭ ʩ ʩʦʩʫʜʠʩʪʦʡ ʜʝʤʝʥʮʠʝʡ ʠ ɹɸ 

 

 

2. ɻʝʥʦʪʠʧʳ ʠ ʬʝʥʦʪʠʧʳ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ 

ʉʫʱʝʩʪʚʫʝʪ ʛʠʧʦʪʝʟʘ ʛʝʥʝʪʠʯʝʩʢʦʡ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʠ ʢ ɹɸ. ʕʪʘ 

ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ ʩʚʷʟʘʥʘ ʩ ʛʝʥʦʤ ApoE. ʕʪʦʪ ʛʝʥ ʢʦʥʪʨʦʣʠʨʫʝʪ ʩʠʥʪʝʟ ʙʝʣʢʘ 

ʘʧʦʣʠʧʦʧʨʦʪʝʠʥ ɽ, ʢʦʪʦʨʳʡ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʤʝʪʘʙʦʣʠʟʤʝ, ʚ ʯʘʩʪʥʦʩʪʠ ʨʝʛʫʣʠʨʫʝʪ 

ʫʨʦʚʝʥʴ ʭʦʣʝʩʪʝʨʠʥʘ ʚ ʢʨʦʚʠ, ʤʝʪʘʙʦʣʠʟʤ ʚʠʪʘʤʠʥʘ ɼ ʠ ʪ. ʜ. ʅʘʠʙʦʣʝʝ ʦʧʘʩʝʥ ʘʣʣʝʣʴ 

ApoEīŮ4. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʨʠʩʢ ʟʘʙʦʣʝʚʘʥʠʷ ʙʦʣʝʟʥʴʶ ɸʣʴʮʛʝʡʤʝʨʘ ʧʦʩʣʝ 85 ʣʝʪ ʜʣʷ 

ʛʦʤʦʟʠʛʦʪ ApoEīŮ2 / ApoEīŮ2 ʩʦʩʪʘʚʣʷʝʪ ʫ ʤʫʞʯʠʥ 4ï5%, ʞʝʥʱʠʥ 6ï8% ʧʨʠ ʯʘʩʪʦʪʝ ʵʪʦʛʦ 

ʛʝʥʦʪʠʧʘ ʫ ʝʚʨʦʧʝʡʮʝʚ 0,4%. ɼʣʷ ʛʦʤʦʟʠʛʦʪ ApoEīŮ4 / ApoEīŮ4 ʫ ʤʫʞʯʠʥ 51ï52%, ʞʝʥʱʠʥ 

60ï68% ʧʨʠ ʯʘʩʪʦʪʝ ʵʪʦʛʦ ʛʝʥʦʪʠʧʘ ʫ ʝʚʨʦʧʝʡʮʝʚ 2%. ɻʝʥʦʪʠʧ ApoEīŮ4 / ApoEīŮ4 ʪʘʢʞʝ 

ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʝʪ ʥʘ ʨʘʟʚʠʪʠʝ ʛʠʧʧʦʢʘʤʧʘ, ʫʤʝʥʴʰʘʷ ʝʛʦ ʨʘʟʤʝʨʳ ʠ ʫʭʫʜʰʘʷ ʩʪʨʫʢʪʫʨʥʫʶ 

ʦʨʛʘʥʠʟʘʮʠʶ [6]. 

ɻʝʥʳ ʢʦʜʠʨʫʶʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʪʨʦʝʥʠʠ ʙʝʣʢʦʚ. ɺ ʯʘʩʪʥʦʩʪʠ, ʛʝʥ ApoE ʢʦʜʠʨʫʝʪ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʪʨʦʝʥʠʠ ʦʜʥʦʛʦ ʠʟ ʙʝʣʢʦʚ ʘʧʦʣʠʧʦʧʨʦʪʝʠʥʦʚ. ʃʶʙʦʡ ʛʝʥ ʩʦʩʪʦʠʪ ʠʟ 

ʢʦʤʧʣʝʤʝʥʪʘʨʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʘʨ ʥʫʢʣʝʦʪʠʜʦʚ. ʅʦ ʣʠʰʴ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʥʫʢʣʝʦʪʠʜʦʚ ʚ ʛʝʥʝ ʢʦʜʠʨʫʶʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʙʝʣʢʝ. ʕʪʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʥʘʟʳʚʘʶʪʩʷ ʵʢʟʦʥʘʤʠ (expression regions). ʄʝʞʜʫ ʵʢʟʦʥʘʤʠ ʥʘʭʦʜʷʪʩʷ 

ʥʝʢʦʪʦʨʳʝ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʥʘʟʳʚʘʶʪʩʷ ʠʥʪʨʦʥʘʤʠ (intervening 

sequences). ʀʥʪʨʦʥʳ ʥʝ ʢʦʜʠʨʫʶʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʪʨʫʢʪʫʨʝ ʙʝʣʢʘ. ɹʦʣʝʝ 75ï95% 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʥʫʢʣʝʦʪʠʜʦʚ ʚ ɼʅʂ ʯʝʣʦʚʝʢʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʠʥʪʨʦʥʳ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʪʨʠ ʬʝʥʦʪʠʧʘ ʚʦʟʥʠʢʘʶʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʦʤʠʥʠʨʦʚʘʥʠʷ ʘʣʣʝʣʝʡ e2 ʠ e3 

ʥʘʜ ʘʣʣʝʣʝʤ e4. 

ɺ ʊʘʙʣʠʮʝ 2 ʧʦʢʘʟʘʥʳ ʪʨʠ ʬʝʥʦʪʠʧʘ ʩ ʠʭ ʯʘʩʪʦʪʘʤʠ, ʩʣʝʜʫʶʱʠʤʠ ʠʟ ʟʘʢʦʥʘ ʍʘʨʜʠï

ɺʘʡʥʙʝʨʛʘ: 

 

ʊʘʙʣʠʮʘ 2. 

ʌɽʅʆʊʀʇʓ ʉ ʀʍ ʏɸʉʊʆʊɸʄʀ 

 

ʌʝʥʦʪʠʧʳ ʌ1 ʌ2 ʌ3 

ɻʝʥʦʪʠʧʳ ʚ 

ʬʝʥʦʪʠʧʘʭ 

e4/e4 e2/e2+e3/e3+2ʝ2/ʝ3 ʝ2/e4+e3/e4 

ʏʘʩʪʦʪʳ ʬʝʥʦʪʠʧʦʚ r2 
 2pr+2qr 

 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʊʘʙʣʠʮʝʡ 2 ʠʤʝʝʤ . 

ʏʘʩʪʦʪʳ ʬʝʥʦʪʠʧʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʘʙʣʠʮʝʡ 2 ʤʦʞʥʦ ʚʳʯʠʩʣʠʪʴ ʧʦ ʬʦʨʤʫʣʘʤ: 

 

pqqp 222 ++

12221321 222 =-++-+=++ rrrrrʌʌʌ
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 ʠ . 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʫʷ ʜʘʥʥʳʝ ʯʘʩʪʦʪʳ ʘʣʣʝʣʷ r=0,141, ʥʘʭʦʜʠʤ ʯʘʩʪʦʪʳ ʬʝʥʦʪʠʧʦʚ: 

 

, 

, 

. 

 

ɸʣʣʝʣʴ ʝ4 ʦʧʨʝʜʝʣʷʝʪ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ ʢ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ. 

ɺ ʊʘʙʣʠʮʝ 3 ʧʦʢʘʟʘʥʘ ʚʝʨʦʷʪʥʦʩʪʴ ʟʘʙʦʣʝʚʘʥʠʷ ʙʦʣʝʟʥʴʶ ɸʣʴʮʛʝʡʤʝʨʘ ʜʣʷ ʤʫʞʯʠʥ ʠ 

ʞʝʥʱʠʥ. 

ʊʘʙʣʠʮʘ 3. 

ɺɽʈʆʗʊʅʆʉʊʔ ɿɸɹʆʃɽɺɸʅʀʗ ɹʆʃɽɿʅʔʖ ɸʃʔʎɻɽʁʄɽʈɸ, % 

 

ɻʝʥʦʪʠʧʳ ʄʫʞʯʠʥʳ ɾʝʥʱʠʥʳ 

ὑ2/ὑ2 or ὑ2/ὑ3 4ï5 6ï8 

ὑ3/ὑ3 7ï8 10ï12 

Ң2/Ң4 18ï20 27ï31 

ὑ3/ὑ4 22ï23 30ï35 

ὑ4/ὑ4 51ï52 60ï68 

 

ɸʥʘʣʠʟʠʨʫʷ ʊʘʙʣʠʮʫ 3, ʧʨʠʭʦʜʠʤ ʢ ʩʣʝʜʫʶʱʠʤ ʚʳʚʦʜʘʤ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʜʣʷ 

ʬʝʥʦʪʠʧʘ ʌ1 ʦʯʝʥʴ ʚʳʩʦʢʘ ʚʝʨʦʷʪʥʦʩʪʴ ʟʘʙʦʣʝʪʴ ɹɸ (51ï52% ʫ ʤʫʞʯʠʥ ʠ 60ï68% ʫ ʞʝʥʱʠʥ), 

ʝʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʚ ʧʦʧʫʣʷʮʠʠ ʦʯʝʥʴ ʥʝʚʝʣʠʢʘ . ʇʦʧʘʜʘʥʠʝ ʯʝʣʦʚʝʢʘ ʚ ʵʪʫ 

ʛʨʫʧʧʫ (ʬʝʥʦʪʠʧ) ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʣʠʯʥʦʡ ʥʝʫʜʘʯʝʡ. ʏʝʣʦʚʝʢ ʧʦʧʘʜʘʝʪ ʚ ʛʨʫʧʧʫ ʨʠʩʢʘ. 

ɼʣʷ ʬʝʥʦʪʠʧʘ ʌ2 ʚʝʨʦʷʪʥʦʩʪʴ ʟʘʙʦʣʝʪʴ ɹɸ ʩʦʩʪʘʚʣʷʝʪ ʜʣʷ ʤʫʞʯʠʥ 11ï13% ʜʣʷ ʞʝʥʱʠʥ 

16ï20%. ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʬʝʥʦʪʠʧʘ ʌ2 ʚ ʧʦʧʫʣʷʮʠʠ ʦʯʝʥʴ ʚʳʩʦʢʘʷ . 

ʇʦʧʘʜʘʥʠʝ ʣʶʜʝʡ ʚ ʵʪʫ ʛʨʫʧʧʫ (ʬʝʥʦʪʠʧ), ʧʦ-ʚʠʜʠʤʦʤʫ, ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʥʘʠʙʦʣʴʰʝʡ ʫʜʘʯʝʡ. 

ʌʝʥʦʪʠʧ ʌ3 ʜʦʩʪʘʪʦʯʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʚ ʧʦʧʫʣʷʮʠʠ. ɽʛʦ ʯʘʩʪʦʪʘ . 

ɺʝʨʦʷʪʥʦʩʪʴ ʟʘʙʦʣʝʪʴ ʙʦʣʝʟʥʴʶ ɹɸ ʜʣʷ ʵʪʦʛʦ ʬʝʥʦʪʠʧʘ ʚʳʩʦʢʘʷ. ɼʣʷ ʤʫʞʯʠʥ ʵʪʘ 

ʚʝʨʦʷʪʥʦʩʪʴ 40ï43%, ʜʣʷ ʞʝʥʱʠʥ 57ï66%. ʇʦ ʚʝʨʦʷʪʥʦʩʪʠ ʟʘʙʦʣʝʚʘʥʠʷ ʬʝʥʦʪʠʧ ʌ3 

ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ ʬʝʥʦʪʠʧʫ ʌ1, ʥʦ ʝʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʚ ʧʦʧʫʣʷʮʠʠ ʙʦʣʝʝ ʯʝʤ ʚ 12 ʨʘʟ 

ʚʳʰʝ. 

 

3. ʂʣʠʥʠʯʝʩʢʘʷ ʵʧʠʛʝʥʝʪʠʢʘ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ 

ɻʝʥʝʪʠʯʝʩʢʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ɹɸ ʩʘʤʘ ʧʦ ʩʝʙʝ ʥʝ ʤʦʞʝʪ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʦʙʲʷʩʥʠʪʴ 

ʧʘʪʦʛʝʥʝʟ ʟʘʙʦʣʝʚʘʥʠʷ. ʄʫʪʘʮʠʠ ʚ ʛʝʥʘʭ, ʢʦʜʠʨʫʶʱʠʭ APP, PSEN1 ʠ PSEN2, ʢʘʢ ʠʟʚʝʩʪʥʦ, 

ʚʳʟʳʚʘʶʪ ʨʘʥʥʝʝ ʥʘʯʘʣʦ ʩʝʤʝʡʥʦʡ ʬʦʨʤʳ ɹɸ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚ ʧʦʜʘʚʣʷʶʱʝʤ ʙʦʣʴʰʠʥʩʪʚʝ 

ʩʣʫʯʘʝʚ ʧʨʠʩʫʪʩʪʚʠʝ ApoE Ů4 ʘʣʣʝʣʝʡ ʦʢʘʟʳʚʘʝʪʩʷ ʣʠʰʴ ʬʘʢʪʦʨʦʤ ʨʠʩʢʘ, ʘ ʥʝ ʧʨʠʯʠʥʦʡ 

ʙʦʣʝʟʥʠ. ʕʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ ʠ/ ʠʣʠ ʬʘʢʪʦʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʤʦʛʫʪ ʚʣʠʷʪʴ ʥʘ 

ʨʠʩʢ ʨʘʟʚʠʪʠʷ ɹɸ. ʀʟʫʯʝʥʠʝ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʧʨʠ ɹɸ ʤʦʞʝʪ ʧʦʤʦʯʴ ʦʙʲʷʩʥʠʪʴ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʧʦʯʝʤʫ ʫ ʥʝʢʦʪʦʨʳʭ ʯʣʝʥʦʚ ʩʝʤʴʠ ʙʦʣʝʟʥʴ ʨʘʟʚʠʚʘʝʪʩʷ, ʘ ʫ ʜʨʫʛʠʭ ʥʝʪ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʤʦʥʦʟʠʛʦʪʥʳʭ ʙʣʠʟʥʝʮʦʚ ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʦ, ʯʪʦ ʚ ʤʦʣʦʜʦʩʪʠ ʙʣʠʟʥʝʮʳ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʦʪʣʠʯʠʤʳ ʧʦ ʠʭ ʛʝʥʝʪʠʯʝʩʢʠʤ ʧʨʦʬʠʣʷʤ, ʥʦ ʫ ʧʦʞʠʣʳʭ ʧʘʨ ʙʣʠʟʥʝʮʦʚ 

ʥʘʙʣʶʜʘʶʪ ʩʫʱʝʩʪʚʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʚ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʧʨʦʬʠʣʷʭ. ɹʦʣʴʰʦʡ ʦʙʲʝʤ ʜʘʥʥʳʭ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʛʝʥïɻ ʢʦʣʦʛʠʯʝʩʢʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʨʝʘʣʠʟʫʶʪʩʷ ʚ 

ʧʘʪʦʬʠʟʠʦʣʦʛʠʠ ʨʘʟʥʳʭ ʪʠʧʦʚ ʜʝʤʝʥʮʠʠ ʧʨʠ ʫʯʘʩʪʠʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ 
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ʨʝʛʫʣʷʮʠʠ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ. ɺʦʟʜʝʡʩʪʚʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʧʠʱʠ, ʪʦʢʩʠʥʦʚ, ʘ 

ʪʘʢʞʝ ʤʦʜʠʬʠʢʘʮʠʠ ʧʦʚʝʜʝʥʠʷ ʤʦʛʫʪ ʘʢʪʠʚʠʨʦʚʘʪʴ ʠʣʠ ʠʥʛʠʙʠʨʦʚʘʪʴ ʵʢʩʧʨʝʩʩʠʶ ʛʝʥʦʚ ʙʝʟ 

ʠʟʤʝʥʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʚʭʦʜʷʱʝʡ ʚ ʠʭ ʩʦʩʪʘʚ. 

ʉʪʘʥʦʚʠʪʩʷ ʦʯʝʚʠʜʥʳʤ, ʯʪʦ ʨʘʟʥʳʝ ʚʥʝʰʥʠʝ ʨʘʟʜʨʘʞʠʪʝʣʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠʥʬʝʢʮʠʠ, 

ʢʫʨʝʥʠʝ, ʚʦʟʜʝʡʩʪʚʠʝ ʨʘʜʠʘʮʠʠ, ʧʝʩʪʠʮʠʜʦʚ, ʛʦʨʤʦʥʦʚ, ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ, ʘ ʪʘʢʞʝ 

ʨʘʟʣʠʯʥʳʝ ʧʠʱʝʚʳʝ, ʵʤʦʮʠʦʥʘʣʴʥʳʝ ʠ ʩʦʮʠʘʣʴʥʳʝ ʬʘʢʪʦʨʳ ʤʦʛʫʪ ʧʨʠʚʦʜʠʪʴ ʢ ʠʟʤʝʥʝʥʠʷʤ 

ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ. ʆʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ ʧʨʦʬʠʣʠ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ ʨʘʟʣʠʯʥʳʭ 

ʪʠʧʦʚ ʢʣʝʪʦʢ, ʚʢʣʶʯʘʷ ʥʝʨʚʥʳʝ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʷʤ ʪʨʘʥʩʢʨʠʧʮʠʠ, ʩʚʷʟʘʥʥʳʤ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ɹɸ. ʅʘʨʷʜʫ ʩ ʬʘʢʪʦʨʘʤʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, 

ʥʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ ʬʘʢʪʦʨʳ ʨʠʩʢʘ, ʪʘʢʠʝ ʢʘʢ ʘʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ ʩʨʝʜʥʝʛʦ ʚʦʟʨʘʩʪʘ, 

ʛʠʧʝʨʭʦʣʝʩʪʝʨʠʥʝʤʠʷ, ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ ʠ ʢʫʨʝʥʠʝ, ʧʦʚʳʰʘʶʪ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ɹɸ; ʵʪʠ 

ʬʘʢʪʦʨʳ, ʧʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ, ʩʧʦʩʦʙʥʳ ʢʘʢ ʫʩʢʦʨʠʪʴ, ʪʘʢ ʠ ʟʘʤʝʜʣʠʪʴ ʨʘʟʚʠʪʠʝ ʜʝʤʝʥʮʠʠ. 

ʊʘʢ, ʩʦʯʝʪʘʥʠʝ ʥʘʣʠʯʠʷ ʘʣʣʝʣʷ ApoE Ů4 ʠ ʧʦʚʳʰʝʥʥʦʛʦ ʫʨʦʚʥʷ ʭʦʣʝʩʪʝʨʠʥʘ ʚ ʢʨʦʚʠ 

ʫʚʝʣʠʯʠʚʘʝʪ ʨʠʩʢ ɹɸ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʠʥʬʘʨʢʪʦʤ ʤʠʦʢʘʨʜʘ ʠʣʠ 

ʠʥʩʫʣʴʪʦʤ ʚ ʘʥʘʤʥʝʟʝ, ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ɹɸ ʟʘʚʠʩʠʪ ʦʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʦʩʫʜʠʩʪʳʭ 

ʬʘʢʪʦʨʦʚ ʠ ʥʦʩʠʪʝʣʴʩʪʚʘ ApoE Ů4 [10]. 

ʇʦʥʠʤʘʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʛʝʥïɻ ʢʦʣʦʛʠʯʝʩʢʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ, ʚʦʟʤʦʞʥʦ, ʧʦʟʚʦʣʠʪ ʚ 

ʙʫʜʫʱʝʤ ʧʨʠʚʝʩʪʠ ʢ ʨʘʟʨʘʙʦʪʢʝ ʣʝʯʝʙʥʦïʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʨʘʟʚʠʪʠʷ ɹɸ. ʕʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʤʦʜʠʬʠʢʘʮʠʠ, ʪʘʢʠʝ ʢʘʢ ʤʝʪʠʣʠʨʦʚʘʥʠʝ 

ɼʅʂ ʠ ʤʦʜʠʬʠʢʘʮʠʠ ʛʠʩʪʦʥʦʚ, ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʙʨʘʪʠʤʳ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʤʫʪʘʥʪʥʳʭ 

(ʜʝʬʝʢʪʥʳʭ) ʛʝʥʦʚ, ʧʦʚʨʝʞʜʝʥʠʷ ʚ ʢʦʪʦʨʳʭ ʩʦʭʨʘʥʷʶʪʩʷ ʧʦʩʪʦʷʥʥʦ ʠ, ʥʘʭʦʜʷʩʴ ʚ 

ʟʘʨʦʜʳʰʝʚʦʡ ʣʠʥʠʠ ʢʣʝʪʦʢ, ʧʝʨʝʜʘʶʪʩʷ ʙʫʜʫʱʠʤ ʧʦʢʦʣʝʥʠʷʤ, ʤʝʪʠʣʠʨʦʚʘʥʥʳʝ ʛʝʥʳ ʤʦʛʫʪ 

ʙʳʪʴ ʜʝʤʝʪʠʣʠʨʦʚʘʥʳ ʩ ʧʦʤʦʱʴʶ ʜʠʝʪʳ, ʪʝʭ ʠʣʠ ʠʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʠ ʠʟʤʝʥʝʥʠʷ ʦʙʨʘʟʘ 

ʞʠʟʥʠ. 

ɹʦʣʝʝ 80% ʥʘʨʫʰʝʥʠʡ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʩʚʷʟʘʥʳ ʩ ʤʥʦʞʝʩʪʚʝʥʥʳʤʠ ʛʝʥʦʤʥʳʤʠ 

ʜʝʬʝʢʪʘʤʠ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʬʘʢʪʦʨʘʤʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʤʠ ʷʚʣʝʥʠʷʤʠ. 

ʂʣʘʩʩʠʯʝʩʢʠʝ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ, ʚʢʣʶʯʘʷ ʤʝʪʠʣʠʨʦʚʘʥʠʝ ɼʅʂ, ʤʦʜʠʬʠʢʘʮʠʠ 

ʛʠʩʪʦʥʦʚ ʠ ʨʝʛʫʣʷʮʠʶ ʤʠʢʨʦïʈʅʂ (miRNAs), ʷʚʣʷʶʪʩʷ ʦʜʥʠʤʠ ʠʟ ʦʩʥʦʚʥʳʭ ʨʝʛʫʣʷʪʦʨʥʳʭ 

ʵʣʝʤʝʥʪʦʚ, ʢʦʥʪʨʦʣʠʨʫʶʱʠʭ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʧʫʪʠ ʥʘ ʤʦʣʝʢʫʣʷʨʥʦʤ ʫʨʦʚʥʝ, ʩ 

ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʤʠ ʤʦʜʠʬʠʢʘʮʠʷʤʠ, ʢʦʥʪʨʦʣʠʨʫʶʱʠʤʠ ʵʢʩʧʨʝʩʩʠʶ ʛʝʥʦʚ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʦ, 

ʠ ʤʠʢʨʦïʈʅʂ, ʧʦʜʘʚʣʷʶʱʠʤʠ ʵʢʩʧʨʝʩʩʠʶ ʛʝʥʦʚ ʧʦʩʪïʪʨʘʥʩʢʨʠʧʮʠʦʥʥʦ. ʕʧʠʛʝʥʝʪʠʯʝʩʢʠʝ 

ʠʟʤʝʥʝʥʠʷ ʩʚʷʟʘʥʳ ʩ ʨʘʟʚʠʪʠʝʤ ʟʘʙʦʣʝʚʘʥʠʡ, ʚʦʟʜʝʡʩʪʚʠʝʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʣʝʯʝʥʠʝʤ ʠ 

ʩʪʘʨʝʥʠʝʤ. ʕʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʦʙʨʘʪʠʤʳ ʠ ʧʦʪʝʥʮʠʘʣʴʥʦ ʤʦʛʫʪ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʳ ʥʘ 

ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ. ʂʘʢ ʛʠʧʝʨʤʝʪʠʣʠʨʦʚʘʥʠʝ ʠ hypomethylation ɼʅʂ, 

ʠʟʤʝʥʝʥʠʷ chomatin ʠ miRNA ʨʝʛʫʣʷʮʠʠ ʷʚʣʷʶʪʩʷ ʦʙʱʠʤʠ ʚ ʚʦʟʨʘʩʪïʟʘʚʠʩʠʤʳʭ ʟʘʙʦʣʝʚʘʥʠʡ 

ʠ ʚʦ ʤʥʦʛʠʭ ʧʩʠʭʦʥʝʚʨʦʣʦʛʠʯʝʩʢʠʭ, ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʭ ʠ ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ. 

ʆʩʥʦʚʥʳʝ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ ʤʦʛʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʘʪʦʣʦʛʠʠ ɹɸ.  

ʕʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ ʤʦʛʫʪ ʦʙʨʘʪʠʪʴ ʚʩʧʷʪʴ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ 

ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ ʠ ʤʦʛʫʪ ʦʪʢʨʳʪʴ ʙʫʜʫʱʠʝ ʧʫʪʠ ʚ ʪʝʨʘʧʠʠ ɹɸ.  

ʀʥʜʠʚʠʜʫʘʣʴʥʳʝ ʨʘʟʣʠʯʠʷ ʚ ʣʝʢʘʨʩʪʚʝʥʥʦʤ ʦʪʚʝʪʝ ʩʚʷʟʘʥʳ ʩ ʛʝʥʝʪʠʯʝʩʢʦʡ ʠ 

ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʴʶ ʠ ʜʝʪʝʨʤʠʥʘʥʪʘʤʠ ʟʘʙʦʣʝʚʘʥʠʷ [11].  

ʅʘʠʙʦʣʝʝ ʠʟʫʯʝʥʥʳʡ ʛʝʥ, ʵʬʬʝʢʪ ʢʦʪʦʨʦʛʦ ʧʨʦʷʚʣʷʝʪʩʷ ʥʘ ʧʦʟʜʥʠʭ ʩʪʘʜʠʷʭ ɹɸ, ð 

ApoE, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʥʘ 19-ʡ ʭʨʦʤʦʩʦʤʝ. ɻʝʥ ApoE ʠʤʝʝʪ ʪʨʠ ʘʣʣʝʣʷ ð ApoE Ů2, ApoE Ů3 ʠ 

ApoE Ů4. ɸʣʣʝʣʴ ApoE Ů4 ʠʤʝʝʪ ʩʘʤʦʝ ʚʳʩʦʢʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʠʩʢ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ɹɸ. ʈʠʩʢ ɹɸ ʫ 

ʥʦʩʠʪʝʣʝʡ Ů4/Ů4 ʛʝʥʦʪʠʧʘ ʚʳʰʝ, ʯʝʤ ʫ ʣʠʮ ʩ ʦʜʥʠʤ ʘʣʣʝʣʝʤ Ů4 (Ů2/Ů4 ð ʫʚʝʣʠʯʝʥʠʝ ʨʠʩʢʘ ʚ 

2,6 ʨʘʟʘ; Ů3/ Ů4 ð ʚ 3,2 ʨʘʟʘ; Ů 4/Ů4 ð ʚ 14,9 ʨʘʟʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʥʦʩʠʪʝʣʷʤʠ Ů3/Ů3 ʘʣʣʝʣʷ) ʚ 

ʝʚʨʦʧʝʡʩʢʦʡ ʧʦʧʫʣʷʮʠʠ. ʅʘʣʠʯʠʝ ApoE Ů4 ʘʣʣʝʣʷ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ɹɸ; ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʬʘʢʪʦʨʳ, ʤʦʜʫʣʠʨʫʶʱʠʝ ʚʣʠʷʥʠʝ 
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ApoE Ů4 ʘʣʣʝʣʷ ʥʘ ʨʘʟʚʠʪʠʝ ɹɸ, ʪʘʢʠʝ ʢʘʢ ʚʢʣʘʜ ʜʨʫʛʠʭ ʛʝʥʦʚ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ ʠ ʬʘʢʪʦʨʦʚ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʆʜʥʘʢʦ ʥʘʣʠʯʠʝ ApoE Ů4 ʘʣʣʝʣʷ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ 

ʨʠʩʢʘ ʜʣʷ ʨʘʟʚʠʪʠʷ ʉɼɸʊ. ʇʦʤʠʤʦ ApoE, ʝʩʪʴ ʤʥʦʛʦ ʜʨʫʛʠʭ ʛʝʥʦʚ, ʦʙʫʩʣʦʚʣʠʚʘʶʱʠʭ 

ʧʦʚʳʰʝʥʠʝ ʨʠʩʢʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ɹɸ. ʈʦʣʴ ʥʝʢʦʪʦʨʳʭ ʠʟ ʥʠʭ ʙʳʣʘ ʧʦʜʪʚʝʨʞʜʝʥʘ 

ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʨʦʣʴ ʜʨʫʛʠʭ ʦʩʪʘʝʪʩʷ ʩʧʦʨʥʦʡ. 

 

4. ʎʠʨʢʘʜʠʘʥʥʘʷ ʙʠʦʬʠʟʠʢʘ ʠ ʵʧʠʛʝʥʝʪʠʢʘ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ 

ʉʦʚʨʝʤʝʥʥʘʷ ʤʥʦʛʦʫʨʦʚʥʝʚʘʷ ʠ ʧʦʣʠʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʠ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ çʧʝʨʝʛʨʫʟʢʘè ʧʨʠʚʦʜʠʪ ʢ ʧʝʨʝʩʪʨʦʡʢʝ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ. ʕʪʘ ʧʝʨʝʩʪʨʦʡʢʘ ʥʝ 

ʜʦʣʞʥʘ ʠʩʢʘʞʘʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʝʜʳʜʫʱʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ (ʚʦʟʙʫʞʜʝʥʠʷ, ʦʙʫʯʝʥʠʷ ʠ ʪ. ʜ.), ʪ. ʝ. 

ʥʝ ʜʦʣʞʥʘ ʟʘʪʨʘʛʠʚʘʪʴ ʥʦʨʤʘʣʴʥʦ ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʭ ʥʝʡʨʦʥʘʣʴʥʳʭ ʢʦʤʧʘʨʪʤʝʥʪʦʚ 

ʚʪʦʨʠʯʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ [12]. 

ʄʦʟʛ ʚ ʧʨʦʮʝʩʩʝ ʵʚʦʣʶʮʠʠ ʘʜʘʧʪʠʨʦʚʘʣʩʷ ʢ ʨʘʙʦʪʝ ʚ ʫʩʣʦʚʠʷʭ ʤʥʦʛʦʫʨʦʚʥʝʚʦʡ ʠ 

ʧʦʣʠʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ çʧʝʨʝʛʨʫʟʢʠè. ɻʠʧʝʨʩʝʪʴ 

ʢʦʛʥʠʪʦʤʘ ʧʦʩʪʦʷʥʥʦ ʢʦʨʨʝʣʠʨʫʝʪ ʠ ʨʘʙʦʪʘʝʪ ʩʦ ʚʩʝʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʧʨʠʯʠʥʥʳʭ ʩʚʷʟʝʡ 

ʚʦʩʧʨʠʥʠʤʘʝʤʳʭ ʦʙʲʝʢʪʦʚ ʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ [13]. 

ʎʠʨʢʘʜʠʘʥʥʘʷ ʵʧʠʛʝʥʝʪʠʢʘ ʠ ʩʦʚʨʝʤʝʥʥʘʷ ʭʨʦʥʦʤʝʜʠʮʠʥʘ ð ɻ ʪʦ ʠʥʥʦʚʘʮʠʦʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ, ʠʟʫʯʘʶʱʠʝ ʢʦʤʧʣʝʢʩʥʦʝ ʚʣʠʷʥʠʝ ʢʦʩʤʠʯʝʩʢʠʭ, ʙʠʦʬʠʟʠʯʝʩʢʠʭ, ʙʠʦʣʦʛʠʯʝʩʢʠʭ, 

ʛʝʥʝʪʠʯʝʩʢʠʭ, ʤʝʜʠʮʠʥʩʢʠʭ ʠ ʩʦʮʠʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ (ʤʘʨʢʝʨʦʚ, ʬʘʢʪʦʨʦʚ) ʥʘ ʦʨʛʘʥʠʟʤ 

ʯʝʣʦʚʝʢʘ [8, 14]. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫʩʧʝʭʠ ʚ ʠʟʫʯʝʥʠʠ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʦʣʠʤʦʨʬʠʟʤʘ, ʚʣʠʷʶʱʝʛʦ ʥʘ ʤʦʟʛ, 

ʚʨʷʜ ʣʠ ʧʦʟʚʦʣʷʪ ʠʩʯʝʨʧʳʚʘʶʱʠʤ ʦʙʨʘʟʦʤ ʦʙʲʷʩʥʠʪʴ ʚʩʝ ʩʪʦʨʦʥʳ ʧʦʚʝʜʝʥʠʷ ʯʝʣʦʚʝʢʘ, 

ʧʦʩʢʦʣʴʢʫ ʜʝʪʝʨʤʠʥʘʥʪʳ ʧʦʚʝʜʝʥʠʷ ʠ ʧʩʠʭʠʢʠ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʩʚʝʜʝʥʳ ʢ ʥʘʙʦʨʫ 

ʙʠʦʭʠʤʠʯʝʩʢʠʭ çʢʣʶʯʝʡè.  

ɸʢʪʠʚʥʦʝ ʠ ʢʦʛʥʠʪʠʚʥʦʝ ʜʦʣʛʦʣʝʪʠʝ ð ɻ ʪʦ ʙʠʦʬʠʟʠʢʘ ʛʝʥʦʤʘ, ʥʫʪʨʠʛʝʥʦʤʠʢʘ, 

ʥʫʪʨʠʛʝʥʝʪʠʢʘ, ʨʝʚʠʪʘʣʠʟʘʮʠʷ, ʮʠʨʢʘʜʠʘʥʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʥʝʡʨʦʦʩʠ çʤʦʟʛïʢʠʰʝʯʥʠʢè 

ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʧʠʪʘʥʠʝʤ çʤʦʟʛʘè ʠ çʤʠʢʨʦʙʠʦʪʳè ʥʘ ʝʞʝʜʥʝʚʥʦʤ ʧʦʣʠʬʫʥʢʮʠʦʥʘʣʴʥʦʤ 

ʜʠʝʪʠʯʝʩʢʦʤ ʢʦʤʧʣʝʢʩʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ [15]. ʉʦʚʨʝʤʝʥʥʘʷ 

ʥʫʪʨʠʛʝʥʝʪʠʢʘ ʠ ʥʫʪʨʠʛʝʥʦʤʠʢʘ ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʣʠ ʛʝʥʝʪʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ ʚ 

ʥʫʪʨʠʮʠʦʣʦʛʠʠ. 

ɸʚʪʦʨʘʤʠ ʨʘʟʨʘʙʦʪʘʥʳ ʜʝʩʷʪʴ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʠ/ʠʣʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʝʪʦʜʦʚ, 

ʢʦʪʦʨʳʝ ʘʢʪʠʚʠʨʫʶʪ ʧʨʦʮʝʩʩʳ ʥʝʡʨʦʛʝʥʝʟʘ ʠ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴ [14, 16]. ʈʘʟʨʘʙʦʪʘʥ 

ʘʣʛʦʨʠʪʤ ʨʘʥʥʝʡ ʜʠʘʛʥʦʩʪʠʢʠ ʂʅ [17]. 

ʉʚʦʝʚʨʝʤʝʥʥʘʷ ʢʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʧʩʠʭʦʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʘʷ ʠ ʧʩʠʭʦʪʝʨʘʧʝʚʪʠʯʝʩʢʘʷ 

ʪʘʢʪʠʢʘ ʣʝʯʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʵʬʬʝʢʪʠʚʥʫʶ ʧʩʠʭʦʪʝʨʘʧʠʶ ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʠʭ 

ʨʘʩʩʪʨʦʡʩʪʚ [7]. 

ʋʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥ ʩʧʦʩʦʙ ʦʧʨʝʜʝʣʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʙʠʦʪʢʘʥʠ ʚ ʧʘʪʦʣʦʛʠʯʝʩʢʦʤ ʦʯʘʛʝ ʩ 

ʧʦʤʦʱʴʶ ʇʕʊ [18]. ʂʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʕʕɻ ʠ ʇʕʊ ʫʣʫʯʰʘʝʪ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʠ ʣʝʯʝʙʥʳʡ ʧʨʦʮʝʩʩ [19ï20]. 

ʋʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥ ʘʚʪʦʨʩʢʠʡ ʤʝʪʦʜ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʥʫʢʣʝʦʪʠʜʥʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ [1].  

ʆʪʢʨʳʪʠʝ ʩʘʤʦʨʝʛʫʣʠʨʫʶʱʝʡʩʷ ʧʝʪʣʠ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʪʨʘʥʩʢʨʠʧʮʠʠïʪʨʘʥʩʣʷʮʠʠ ʢʘʢ 

ʮʝʥʪʨʘʣʴʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʤʝʭʘʥʠʟʤʘ ʤʦʣʝʢʫʣʷʨʥʳʭ ʯʘʩʦʚ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʛʝʥʳ 

ʢʦʥʪʨʦʣʠʨʫʶʪ ʮʠʨʢʘʜʠʘʥʥʳʝ ʢʦʣʝʙʘʥʠʷ ʚ ʢʣʝʪʢʘʭ ʠ ʪʢʘʥʷʭ, ʧʨʠʚʝʣʦ ʢ ʥʦʚʦʡ ʧʘʨʘʜʠʛʤʝ ʚ 

ʥʘʰʝʤ ʧʦʥʠʤʘʥʠʠ ʪʦʛʦ, ʢʘʢ ʦʨʛʘʥʠʟʤʳ ʘʜʘʧʪʠʨʫʶʪʩʷ ʢ ʮʠʢʣʫ çʜʝʥʴïʥʦʯʴè. 

ʆʙʱʠʡ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʤʦʣʝʢʫʣʷʨʥʳʭ ʯʘʩʦʚ ʦʩʥʦʚʘʥ ʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ 

ʩʠʩʪʝʤ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʪʨʘʥʩʢʨʠʧʮʠʠ ʠ ʪʨʘʥʩʣʷʮʠʠ ʙʝʣʢʦʚ. ʕʪʦʪ ʤʦʣʝʢʫʣʷʨʥʳʡ ʤʝʭʘʥʠʟʤ 

ʘʢʪʫʘʣʝʥ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʢʣʝʪʦʢ ʩʫʧʨʘʭʠʘʟʤʘʪʠʯʝʩʢʠʝ ʷʜʨʘ ʛʠʧʦʪʘʣʘʤʫʩʘ (ʉʍʗ), ʥʦ ʠ ʜʣʷ 
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ʜʨʫʛʠʭ ʦʙʣʘʩʪʝʡ ʤʦʟʛʘ ʠ ʪʢʘʥʝʡ, ʥʦ ʠʤʝʥʥʦ ʦʩʮʠʣʣʷʪʦʨ ʉʍʗ ʷʚʣʷʝʪʩʷ ʚʝʜʫʱʠʤ ʚ ʨʝʛʫʣʷʮʠʠ 

ʨʘʙʦʪʳ ʦʨʛʘʥʠʟʤʘ. 

ʄʝʪʠʣʠʨʦʚʘʥʠʝ ɼʅʂ ð ʥʘʠʙʦʣʝʝ ʭʦʨʦʰʦ ʠʟʫʯʝʥʥʳʡ ʤʝʭʘʥʠʟʤ ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʡ 

ʨʝʛʫʣʷʮʠʠ (ʘʢʪʠʚʘʮʠʠ ʠ ʠʥʘʢʪʠʚʘʮʠʠ ʛʝʥʦʚ). ʇʨʦʬʠʣʠ ʤʝʪʠʣʠʨʦʚʘʥʠʷ ʩʪʘʙʠʣʴʥʳ, ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʩʣʫʯʘʝʚ ʠʭ ʘʢʪʠʚʥʦʛʦ ʠʟʤʝʥʝʥʠʷ. ʆʥʠ ʤʦʛʫʪ ʩʦʭʨʘʥʷʪʴʩʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

ʜʝʩʷʪʠʣʝʪʠʡ ʠ ʜʘʞʝ ʧʝʨʝʜʘʚʘʪʴʩʷ ʠʟ ʧʦʢʦʣʝʥʠʷ ʚ ʧʦʢʦʣʝʥʠʝ. 

 

 
 

ʈʠʩʫʥʦʢ 2. ʅʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ ʮʠʨʢʘʜʠʘʥʥʦʡ ʵʧʠʛʝʥʝʪʠʢʠ. 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʮʠʨʢʘʜʠʘʥʥʦʡ ʙʠʦʬʠʟʠʢʝ ʠ ʵʧʠʛʝʥʝʪʠʢʝ ʨʘʟʣʠʯʘʶʪ ʵʥʜʦʛʝʥʥʳʝ ʠ 

ʵʢʟʦʛʝʥʥʳʝ ʜʝʩʠʥʭʨʦʥʦʟʳ, ʢʦʪʦʨʳʝ ʧʦ ʵʪʠʦʣʦʛʠʠ ʧʦʜʨʘʟʜʝʣʷʶʪ ʥʘ ʩʣʝʜʫʶʱʠʝ ʛʨʫʧʧʳ [12ï

13]: 

1) ʬʦʪʦʜʝʩʠʥʭʨʦʥʦʟʳ (ʩʚʝʪʦʚʘʷ ʝʩʪʝʩʪʚʝʥʥʘʷ ʩʝʟʦʥʥʘʷ ʠʣʠ ʠʩʢʫʩʩʪʚʝʥʥʘʷ ʩʚʝʪʦʚʘʷ 

ʜʝʧʨʠʚʘʮʠʷ); 

2) ʙʘʨʦʜʝʩʠʥʭʨʦʥʦʟʳ (ʨʝʟʢʦʝ ʠʟʤʝʥʝʥʠʝ ʘʪʤʦʩʬʝʨʥʦʛʦ ʜʘʚʣʝʥʠʷ); 

3) ʪʝʨʤʦʜʝʩʠʥʭʨʦʥʦʟʳ (ʠʟʤʝʥʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʥʝʰʥʝʡ ʩʨʝʜʳ); 

4) ʜʝʩʠʥʭʨʦʥʦʟʳ ʧʝʨʝʤʝʱʝʥʠʷ (ʧʝʨʝʝʟʜʳ, ʧʝʨʝʣʝʪʳ, ʚʘʭʪʦʚʘʷ ʨʘʙʦʪʘ); 

5) ʛʝʣʠʦʜʝʩʠʥʭʨʦʥʦʟʳ (ʠʟʤʝʥʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʩʦʣʥʮʘ); 

6) ʩʦʮʠʘʣʴʥʳʝ ʜʝʩʠʥʭʨʦʥʦʟʳ; 

7) ʤʝʜʠʮʠʥʩʢʠʝ ʜʝʩʠʥʭʨʦʥʦʟʳ (ʧʨʠʤʝʥʝʥʠʝ ʘʢʪʠʚʘʪʦʨʦʚ ʪʝʣʦʤʝʨʘʟʳ, ʷʪʨʦʛʝʥʥʦʛʦ 

ʤʝʣʘʪʦʥʠʥʘ, ʛʝʨʦʧʨʦʪʝʢʪʦʨʦʚ ʠ ʜʨ.). 

ʂʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʙʠʦʬʠʟʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ çʯʝʣʦʚʝʢïʤʘʰʠʥʘïʩʨʝʜʘè ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʜʝʩʠʥʭʨʦʥʦʟʦʚ ʩʣʝʜʫʶʱʠʝ: 

1. ɹʠʦʪʨʦʧʥʳʝ ʬʘʢʪʦʨʳ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ: 

ʘ) ʪʦʢʩʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ, ʥʘʧʨʠʤʝʨ, ʘʣʢʦʛʦʣʴ, ʬʠʟʠʯʝʩʢʠʝ ʠ ʜʨʫʛʠʝ ʚʦʟʜʝʡʩʪʚʠʷ; 
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ʙ) ʩʦʮʠʘʣʴʥʳʝ ʩʪʨʝʩʩʳ; 

ʚ) ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʪʨʝʩʩʳ; 

ʛ) ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ çʧʝʨʝʛʨʫʟʢʘè. 

2. ʈʘʩʩʦʛʣʘʩʦʚʘʥʠʝ ʨʠʪʤʘ ʩʦʥïʙʦʜʨʩʪʚʦʚʘʥʠʝ. 

3. ʈʘʩʩʦʛʣʘʩʦʚʘʥʠʝ ʤʝʞʜʫ ʩʫʪʦʯʥʳʤ ʜʠʥʘʤʠʯʝʩʢʠʤ ʩʪʝʨʝʦʪʠʧʦʤ ʦʨʛʘʥʠʟʤʘ ʠ 

ʜʠʩʢʨʝʪʥʳʤ ʚʨʝʤʝʥʝʤ, ʚʦʟʥʠʢʘʶʱʠʤ ʧʨʠ ʪʨʘʥʩʤʝʨʠʜʠʦʥʘʣʴʥʳʭ ʧʝʨʝʣʝʪʘʭ. 

4. ʆʨʙʠʪʘʣʴʥʳʝ ʠ ʤʝʞʧʣʘʥʝʪʥʳʝ ʢʦʩʤʠʯʝʩʢʠʝ ʧʦʣʝʪʳ. 

5. ɸʢʪʠʚʠʨʦʚʘʥʥʳʝ ʧʨʠʨʦʜʥʳʝ ʚʥʝʰʥʠʝ ʬʘʢʪʦʨʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʜʝʩʠʥʭʨʦʥʦʟʦʚ. 

 

ʕʧʠʛʝʥʝʪʠʯʝʩʢʦʝ ʩʪʘʨʝʥʠʝ ʠ ʩʪʘʨʝʥʠʝ ʪʝʣʦʤʝʨ ʚʟʘʠʤʦʩʚʷʟʘʥʳ ʧʦ ʧʨʠʥʮʠʧʫ çʢʘʯʝʣʝʡè. 

ʋ ʨʘʟʥʳʭ ʣʶʜʝʡ ʚʦʟʨʘʩʪ ʧʦ ʤʝʪʠʣʠʨʦʚʘʥʠʶ ʚʳʰʝ ʠʣʠ ʥʠʞʝ ʭʨʦʥʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʚ 

ʩʨʝʜʥʝʤ ʥʘ 2 ʛʦʜʘ. 40% ʵʪʦʡ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʦʙʫʩʣʦʚʣʝʥʦ ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʴʶ. ʅʝʢʦʪʦʨʳʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʚʘʨʠʘʥʪʳ ʛʝʥʦʚ ʤʦʛʫʪ ʟʘʩʪʘʚʣʷʪʴ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʯʘʩʳ ʠʜʪʠ ʙʳʩʪʨʝʝ ʠʣʠ 

ʤʝʜʣʝʥʥʝʝ. ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʝ ʛʝʥʝʪʠʯʝʩʢʠʝ ʚʘʨʠʘʥʪʳ ʩʚʷʟʳʚʘʶʪ ʪʝʣʦʤʝʨʥʦʝ ʩʪʘʨʝʥʠʝ ʩ 

ʚʦʟʨʘʩʪʦʤ ʧʦ ʤʝʪʠʣʠʨʦʚʘʥʠʶ. ʏʝʤ ʙʳʩʪʨʝʝ ʠʜʫʪ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʯʘʩʳ ʯʝʣʦʚʝʢʘ, ʪʝʤ 

ʜʣʠʥʥʝʝ ʝʛʦ ʪʝʣʦʤʝʨʳ. ʏʝʤ ʤʝʜʣʝʥʥʝʝ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʯʘʩʳ, ʪʝʤ ʪʝʣʦʤʝʨʳ ʢʦʨʦʯʝ [21]. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʙʠʦʩʠʥʪʝʟ ʤʝʣʘʪʦʥʠʥʘ (ʄʊ) ʚ ʙʦʣʴʰʝʡ ʤʝʨʝ ʟʘʚʠʩʠʪ ʦʪ ʩʧʝʢʪʨʘʣʴʥʦʛʦ 

ʩʦʩʪʘʚʘ ʩʚʝʪʦʚʦʛʦ ʧʦʪʦʢʘ ʠ ʯʪʦ ʩʪʝʧʝʥʴ ʵʪʦʛʦ ʚʣʠʷʥʠʷ ʚʦʟʨʘʩʪʘʝʪ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʜʣʠʥʳ 

ʚʦʣʥʳ: ʥʠ ʠʥʬʨʘʢʨʘʩʥʳʡ, ʥʠ ʢʨʘʩʥʳʡ ʩʚʝʪ ʥʘ ʤʝʣʘʪʦʥʠʥʦʙʨʘʟʫʶʱʫʶ ʬʫʥʢʮʠʶ ʵʧʠʬʠʟʘ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʚʣʠʷʶʪ. ʇʦʜ ʚʣʠʷʥʠʝʤ ʞʝʣʪʦʛʦ ʩʚʝʪʘ ʦʥʘ, ʭʦʪʴ ʠ ʩʣʘʙʦ, ʥʦ ʚʩʝ ʞʝ ʤʝʥʷʝʪʩʷ, 

ʟʝʣʝʥʳʡ ʚʳʟʳʚʘʝʪ ʟʘʤʝʪʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʧʨʦʜʫʢʮʠʠ ʄʊ, ʘ ʛʦʣʫʙʦʡ ð ʦʢʘʟʳʚʘʝʪ ʩʠʣʴʥʦʝ 

ʚʣʠʷʥʠʝ. ʇʨʝʦʙʣʘʜʘʥʠʝ ʟʝʣʝʥʦʛʦ ʠ ʛʦʣʫʙʦʛʦ ʩʧʝʢʪʨʦʚ ʦʙʲʷʩʥʷʝʪ ʤʘʢʩʠʤʘʣʴʥʦʝ ʩʥʠʞʝʥʠʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʥʜʦʣʘʤʠʥʘ ʚ ʧʦʣʜʝʥʴ ʠ ʣʝʪʥʠʡ ʚʩʧʣʝʩʢ ʛʦʨʤʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʦʣʦʚʳʭ 

ʞʝʣʝʟ ʫ ʤʥʦʛʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ: ʛʦʣʫʙʦʡ ʠ ʟʝʣʝʥʳʡ ʧʦʜʘʚʣʷʶʪ ʤʝʣʘʪʦʥʠʥʦʙʨʘʟʫʶʱʫʶ 

ʬʫʥʢʮʠʶ ʵʧʠʬʠʟʘ [22ï24]. 

ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʵʧʠʬʠʟʦʤ ʧʨʦʜʫʮʠʨʫʝʪʩʷ ʦʢʦʣʦ 80% ʮʠʨʢʫʣʠʨʫʶʱʝʛʦ ʚ ʢʨʦʚʠ ʄʊ, 

ʢʦʪʦʨʳʡ ʥʝ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʚ ʵʪʦʤ ʦʨʛʘʥʝ, ʘ ʩʨʘʟʫ ʧʫʪʝʤ ʧʘʩʩʠʚʥʦʡ ʜʠʬʬʫʟʠʠ ʧʦʩʪʫʧʘʝʪ ʠʟ 

ʧʠʥʝʘʣʦʮʠʪʦʚ ʚ ʢʨʦʚʦʪʦʢ. ɺʳʩʦʢʘʷ ʧʣʦʪʥʦʩʪʴ ʩʚʷʟʳʚʘʶʱʠʭ ʄʊ ʫʯʘʩʪʢʦʚ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʥʘ 

ʤʦʣʝʢʫʣʝ ʛʝʤʦʛʣʦʙʠʥʘ, ʯʪʦ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʨʦʣʠ ʛʝʤʦʛʣʦʙʠʥʘ ʢʘʢ ʧʝʨʝʥʦʩʯʠʢʘ ʄʊ 

ʚ ʢʨʦʚʦʪʦʢʝ ʢ ʦʨʛʘʥʘʤïʤʠʰʝʥʷʤ. ʊʨʘʥʩʧʦʨʪʥʦʡ ʬʦʨʤʦʡ ʜʣʷ ʤʝʣʘʪʦʥʠʥʘ ʷʚʣʷʝʪʩʷ 

ʩʳʚʦʨʦʪʦʯʥʳʡ ʘʣʴʙʫʤʠʥ. ʄʊ ʠʤʝʝʪ ʢʦʨʦʪʢʠʡ ʧʝʨʠʦʜ ʧʦʣʫʨʘʩʧʘʜʘ (ʦʢʦʣʦ 30 ʤʠʥ) ʠ ʙʳʩʪʨʦ 

ʫʩʪʨʘʥʷʝʪʩʷ ʠʟ ʢʨʦʚʦʪʦʢʘ. ʆʥ ʧʦʩʪʫʧʘʝʪ ʚ ʧʝʯʝʥʴ, ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ ʝʛʦ ʛʠʜʨʦʢʩʠʣʠʨʦʚʘʥʠʝ ʠ 

ʢʦʥʲʶʛʘʮʠʷ ʩ ʩʫʣʴʬʘʪʦʤ ʠ ʛʣʶʢʫʨʦʥʦʚʦʡ ʢʠʩʣʦʪʦʡ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ 6-ʩʫʣʴʬʘʪʦʢʩʠʤʝʣʘʪʦʥʠʥʘ 

(6-ʉʆʄ, ʘʄʊ6s), ʛʣʘʚʥʦʛʦ ʤʝʪʘʙʦʣʠʪʘ, ʢʦʪʦʨʳʡ ʚʳʚʦʜʠʪʩʷ ʩ ʤʦʯʦʡ. ʆʧʨʝʜʝʣʝʥʠʝ ʫʨʦʚʥʷ ʄʊ 

ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ ʪʨʝʙʫʝʪ ʧʦʣʫʯʝʥʠʷ ʦʙʨʘʟʮʦʚ ʢʨʦʚʠ ʯʝʨʝʟ ʢʦʨʦʪʢʠʝ ʧʨʦʤʝʞʫʪʢʠ ʚʨʝʤʝʥʠ. 

ʕʪʦʛʦ ʤʦʞʥʦ ʠʟʙʝʞʘʪʴ, ʦʧʨʝʜʝʣʷʷ ʫʨʦʚʝʥʴ 6-ʉʆʄ ʚ ʤʦʯʝ. ʆʢʦʣʦ 90% ʄʊ ʩʝʢʨʝʪʠʨʫʝʪʩʷ ʩ 

ʤʦʯʦʡ ʚ ʬʦʨʤʝ ʘʄʊ6s, ʠ ʫʨʦʚʝʥʴ ʘʄʊ6s ʭʦʨʦʰʦ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʫʨʦʚʥʝʤ ʄʊ ʢʨʦʚʠ ʚ ʧʝʨʠʦʜ 

ʩʙʦʨʘ ʧʨʦʙ ʤʦʯʠ.  

ʀʟʚʝʩʪʥʦ (ʈʠʩʫʥʦʢ 3), ʯʪʦ ʨʠʪʤ ʧʨʦʜʫʢʮʠʠ ʄʊ ʵʧʠʬʠʟʦʤ ʥʦʩʠʪ ʮʠʨʢʘʜʠʘʥʥʳʡ 

ʭʘʨʘʢʪʝʨ. ʉʠʥʪʝʟ ʠ ʚʳʜʝʣʝʥʠʝ ʄʊ ʩʪʠʤʫʣʠʨʫʝʪʩʷ ʪʝʤʥʦʪʦʡ ʠ ʠʥʛʠʙʠʨʫʝʪʩʷ ʩʚʝʪʦʤ. ɺ ʪʝʯʝʥʠʝ 

ʩʚʝʪʦʚʳʭ ʯʘʩʦʚ ʬʦʪʦʨʝʮʝʧʪʦʨʥʳʝ ʢʣʝʪʢʠ ʩʝʪʯʘʪʢʠ ʛʣʘʟʘ ʛʠʧʝʨʧʦʣʷʨʠʟʦʚʘʥʳ, ʥʝʨʚʥʳʡ ʩʠʛʥʘʣ 

ʥʝ ʧʦʩʪʫʧʘʝʪ ʚ ʩʫʧʨʘʭʠʘʟʤʘʪʠʯʝʩʢʠʝ ʷʜʨʘ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʪʦʨʤʦʟʠʪ ʚʳʜʝʣʝʥʠʝ 

ʥʦʨʘʜʨʝʥʘʣʠʥʘ. ɺ ʵʪʦ ʚʨʝʤʷ ʩʠʩʪʝʤʘ ʨʝʪʠʥʦʛʠʧʦʪʘʣʘʤʫʩïɻ ʧʠʬʠʟ ʥʘʭʦʜʠʪʩʷ ʚ ʧʦʢʦʝ, ʄʊ 

ʩʝʢʨʝʪʠʨʫʝʪʩʷ ʤʘʣʦ. ʉ ʥʘʩʪʫʧʣʝʥʠʝʤ ʪʝʤʥʦʪʳ ʛʠʧʝʨʧʦʣʷʨʠʟʘʮʠʷ ʬʦʪʦʨʝʮʝʧʪʦʨʦʚ ʠʩʯʝʟʘʝʪ, 

ʥʝʨʚʥʳʡ ʩʠʛʥʘʣ ʦʩʚʦʙʦʞʜʘʝʪ ʥʦʨʘʜʨʝʥʘʣʠʥ, ʘʢʪʠʚʠʨʫʷ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʠʩʪʝʤʫ 

ʨʝʪʠʥʦʛʠʧʦʪʘʣʘʤʫʩïɻ ʧʠʬʠʟ; ʢʦʣʠʯʝʩʪʚʦ Ŭ1ï ʠ ɓ1ïʘʜʨʝʥʦʨʝʮʝʧʪʦʨʦʚ ʚ ʵʧʠʬʠʟʝ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʋʚʝʣʠʯʠʚʘʝʪʩʷ ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʨʝʛʫʣʠʨʫʶʪ ʩʠʥʪʝʟ ʄʊ, 

ʠʥʠʮʠʠʨʫʷ ʝʛʦ ʚʳʜʝʣʝʥʠʝ. ʂʨʦʤʝ ʩʫʪʦʯʥʦʛʦ, ʩʫʱʝʩʪʚʫʝʪ ʠ ʩʝʟʦʥʥʳʡ ʨʠʪʤ ʄʊ. ʇʦʟʜʥʝʡ 
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ʦʩʝʥʴʶ ʠ ʟʠʤʦʡ ʚ ʩʚʷʟʠ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʦʩʚʝʱʝʥʥʦʩʪʠ ʫʨʦʚʝʥʴ ʛʦʨʤʦʥʘ ʚ ʦʨʛʘʥʠʟʤʝ 

ʧʦʚʳʰʘʝʪʩʷ. ɺʝʩʥʦʡ ʠ ʣʝʪʦʤ, ʥʘʦʙʦʨʦʪ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʄʊ ʚ ʦʨʛʘʥʠʟʤʝ ʩʥʠʞʘʝʪʩʷ. ʆʜʥʘʢʦ 

ʧʨʠ ʵʪʦʤ ʩʦʭʨʘʥʷʝʪʩʷ ʩʫʪʦʯʥʘʷ ʨʠʪʤʠʢʘ ʦʙʨʘʟʦʚʘʥʠʷ ʤʝʣʘʪʦʥʠʥʘ. ʕʪʠ ʠʟʤʝʥʝʥʠʷ 

ʦʙʫʩʣʦʚʣʝʥʳ ʬʣʶʢʪʫʘʮʠʝʡ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʢʣʶʯʝʚʳʭ ʬʝʨʤʝʥʪʦʚ ʩʠʥʪʝʟʘ ʄʊï

Nïʘʮʝʪʠʣʪʨʘʥʩʬʝʨʘʟʳ ʠ ʛʠʜʨʦʢʩʠʠʥʜʦʣïʆïʤʝʪʠʣʪʨʘʥʩʬʝʨʘʟʳ, ʯʪʦ ʧʨʝʚʨʘʱʘʝʪ ʵʧʠʬʠʟ ʚ 

ʩʚʦʝʦʙʨʘʟʥʳʝ ʙʠʦʣʦʛʠʯʝʩʢʠʝ çʯʘʩʳè, ʠʤʝʶʱʠʝ ʧʨʷʤʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʨʝʛʫʣʷʮʠʠ ʮʠʨʢʘʜʥʳʭ ʠ 

ʮʠʨʢʘʜʠʘʥʥʳʭ ʨʠʪʤʦʚ ʚ ʦʨʛʘʥʠʟʤʝ. ʕʧʠʬʠʟ, ʩʧʦʩʦʙʥʳʡ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʪʴ ʧʦʩʪʫʧʠʚʰʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʠʟʤʝʥʝʥʠʠ ʦʩʚʝʱʝʥʥʦʩʪʠ ʚ ʥʝʡʨʦʵʥʜʦʢʨʠʥʥʳʡ ʦʪʚʝʪ, ʥʘʨʷʜʫ ʩʦ 

ʩʚʝʪʦʚʦʩʧʨʠʥʠʤʘʶʱʠʤ ʘʧʧʘʨʘʪʦʤ, ʩʫʧʨʘʭʠʘʟʤʘʪʠʯʝʩʢʠʤʠ ʷʜʨʘʤʠ ʛʠʧʦʪʘʣʘʤʫʩʘ NSC 

(ʦʩʥʦʚʥʳʤ ʧʝʡʩʤʝʢʝʨʦʤ ʦʨʛʘʥʠʟʤʘ), ʥʝʨʚʥʦʡ ʵʬʬʝʢʪʦʨʥʦʡ ʮʝʧʴʶ, ʧʝʨʝʜʘʶʱʝʡ ʠʥʬʦʨʤʘʮʠʶ 

ʥʘ ʧʝʨʠʬʝʨʠʶ ʢ ʦʨʛʘʥʘʤ ʠ ʪʢʘʥʷʤ, ʥʝʡʨʦʩʝʢʨʝʪʦʨʥʳʤʠ ʷʜʨʘʤʠ ʛʠʧʦʪʘʣʘʤʫʩʘ ʠ ʪʫʙʝʨʘʣʴʥʦʡ 

ʯʘʩʪʴʶ ʛʠʧʦʬʠʟʘ ʢʘʢ ʛʫʤʦʨʘʣʴʥʳʤʠ ʵʬʬʝʢʪʦʨʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ, ʚʥʫʪʨʝʥʥʠʤʠ 

ʥʝʡʨʦʥʘʣʴʥʳʤʠ ʠ ʛʫʤʦʨʘʣʴʥʳʤʠ ʩʚʷʟʷʤʠ, ʩʦʝʜʠʥʷʶʱʠʤʠ ʵʣʝʤʝʥʪʳ ʤʝʞʜʫ ʩʦʙʦʡ, ʚʭʦʜʠʪ ʚ 

ʩʦʩʪʘʚ ʮʠʨʢʘʜʠʘʥʥʦʡ ʬʦʪʦʧʝʨʠʦʜʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʬʦʪʦʧʝʨʠʦʜʠʯʝʩʢʘʷ 

ʠʥʬʦʨʤʘʮʠʷ, ʧʝʨʝʢʣʶʯʘʷʩʴ ʚ ʩʫʧʨʘʭʠʘʟʤʘʪʠʯʝʩʢʠʝ ʷʜʨʘ ʛʠʧʦʪʘʣʘʤʫʩʘ, ʧʦʩʪʫʧʘʝʪ ʯʝʨʝʟ ʨʷʜ 

ʟʚʝʥʴʝʚ ʢ ʧʠʥʝʘʣʴʥʦʡ ʞʝʣʝʟʝ. ʄʊ ʧʦ ʧʨʠʥʮʠʧʫ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʦʛʨʘʥʠʯʠʚʘʝʪ ʨʠʪʤʠʯʥʦʩʪʴ ʠ 

ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʵʪʠʭ ʷʜʨʘʭ. 

ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, 

ʯʪʦ ʤʝʣʘʪʦʥʠʥ ʷʚʣʷʝʪʩʷ ʘʜʘʧʪʘʮʠʦʥʥʳʤ ʛʦʨʤʦʥʦʤ, ʫʯʘʩʪʚʫʶʱʠʤ ʚ ʢʦʦʨʜʠʥʘʮʠʠ ʠ 

ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʥʝʡʨʦʠʤʤʫʥʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ɼʝʡʩʪʚʠʝ ʤʝʣʘʪʦʥʠʥʘ ʧʨʦʷʚʣʷʝʪʩʷ 

ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʥʦʨʤʘʣʴʥʦʡ ʙʠʦʵʣʝʢʪʨʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʤʦʟʛʘ, ʮʠʨʢʘʜʠʘʥʥʳʭ ʨʠʪʤʦʚ, ʚ 

ʨʝʛʫʣʷʮʠʠ ʘʢʪʠʚʥʦʩʪʠ ʛʠʧʘʪʘʣʘʤʦïʛʠʧʦʬʠʟʘʨʥʦʡ ʦʙʣʘʩʪʠ, ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʠ 

ʘʥʪʠʩʪʨʝʩʩʦʨʥʦʡ ʟʘʱʠʪʳ ʦʨʛʘʥʠʟʤʘ. ʅʘʨʫʰʝʥʠʝ ʧʨʦʜʫʢʮʠʠ ʠ ʨʝʮʝʧʮʠʠ ʤʝʣʘʪʦʥʠʥʘ ʤʦʞʝʪ 

ʙʳʪʴ ʦʜʥʠʤ ʠʟ ʟʚʝʥʴʝʚ ʧʘʪʦʛʝʥʝʟʘ ʙʦʣʴʰʦʛʦ ʢʨʫʛʘ ʟʘʙʦʣʝʚʘʥʠʡ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʭʩʷ 

ʥʝʡʨʦʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʤʠ ʥʘʨʫʰʝʥʠʷʤʠ. ʂʨʦʤʝ ʪʦʛʦ, ʤʝʣʘʪʦʥʠʥ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ 

ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʠ ʢʣʠʥʠʯʝʩʢʦʡ ʤʝʜʠʮʠʥʳ, ʦʜʥʘʢʦ ʧʨʠ ʝʛʦ ʥʘʟʥʘʯʝʥʠʠ 

ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʵʥʜʦʛʝʥʥʳʝ ʨʠʪʤʳ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʘʤʦʛʦ ʵʧʠʬʠʟʘ. 

 

  
ʈʠʩʫʥʦʢ. 3. ʄʝʭʘʥʠʟʤ ʚʳʨʘʙʦʪʢʠ ʤʝʣʘʪʦʥʠʥʘ ʩ ʧʦʤʦʱʴʶ ʩʫʧʨʘʭʠʘʟʤʘʪʠʯʝʩʢʠʭ ʷʜʝʨ. 
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ʈʠʩʫʥʦʢ 4. ʄʦʣʝʢʫʣʷʨʥʳʝ ʯʘʩʳ ʥʘ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʦʤ ʠ ʧʦʩʪʪʨʘʥʩʣʷʮʠʦʥʥʦʤ ʫʨʦʚʥʝ.  

(A) (A) ʄʦʣʝʢʫʣʷʨʥʳʝ ʮʠʨʢʘʜʥʳʝ ʯʘʩʳ ʩʦʩʪʦʷʪ ʠʟ ʰʝʩʪʠ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʮʠʢʣʦʚ ʦʙʨʘʪʥʦʡ 

ʩʚʷʟʠ ʪʨʘʥʩʢʨʠʧʮʠʠ ʩ ʛʝʪʝʨʦʜʠʤʝʨʦʤ CLOCKïBMAL1, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʮʝʥʪʨʘʣʴʥʫʶ 

ʪʨʘʥʩʘʢʪʠʚʘʮʠʶ ʚ ʛʝʥʘʭ, ʩʦʜʝʨʞʘʱʠʭ ʛʝʥʦʤ Eïbox. ʇʝʪʣʷ 1: ʙʝʣʢʠ PER ʠ CRY ʜʠʤʝʨʠʟʫʶʪ ʠ 

ʠʥʛʠʙʠʨʫʶʪ ʘʢʪʠʚʥʦʩʪʴ CLOCK: BMAL1 ʛʝʪʝʨʦʜʠʤʝʨ ʚ ʷʜʨʝ. ʇʝʪʣʷ 2: ʗʜʝʨʥʳʝ ʨʝʮʝʧʪʦʨʳ 

ROR ʠ REVïERB ʢʦʥʢʫʨʠʨʫʶʪ ʟʘ ʩʘʡʪ ʩʚʷʟʳʚʘʥʠʷ ʚʥʫʪʨʠ ʵʣʝʤʝʥʪʘ ʦʪʚʝʪʘ (RORE) ʧʨʦʤʦʪʦʨʘ 

Bmal1 ʠ ʘʢʪʠʚʠʨʫʶʪ ʠʣʠ ʧʦʜʘʚʣʷʶʪ ʝʛʦ ʪʨʘʥʩʢʨʠʧʮʠʶ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʝʪʣʷ 3: PPARŬ 

ʘʢʪʠʚʠʨʫʝʪ ʪʨʘʥʩʢʨʠʧʮʠʶ Bmal1 ʧʫʪʝʤ ʩʚʷʟʳʚʘʥʠʷ ʩ ʵʣʝʤʝʥʪʦʤ ʦʪʚʝʪʘ PPARŬ (PPRE), 

ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʚ ʧʨʦʤʦʪʦʨʝ Bmal1. ʇʝʪʣʷ 4: NAMPT ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʦʙʨʘʪʥʫʶ 

ʩʚʷʟʴ, ʤʦʜʫʣʠʨʫʷ ʘʢʪʠʚʥʦʩʪʴ SIRT1 ʧʦʩʨʝʜʩʪʚʦʤ ʫʚʝʣʠʯʝʥʠʷ ʫʨʦʚʥʝʡ NAD +. ʇʝʪʣʷ 5: 

ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʳʝ ʬʘʢʪʦʨʳ DEC1 ʠ DEC2 ʠʥʛʠʙʠʨʫʶʪ ʘʢʪʠʚʥʦʩʪʴ CLOCK: BMAL1 ʧʫʪʝʤ 

ʧʨʷʤʦʛʦ ʩʚʷʟʳʚʘʥʠʷ. ʇʝʪʣʷ 6: ʗʜʝʨʥʳʡ ʨʝʮʝʧʪʦʨ ERR ʩʧʝʮʠʬʠʯʝʩʢʠ ʧʦʥʠʞʘʝʪ ʵʢʩʧʨʝʩʩʠʶ 

Bmal1, ʪʦʛʜʘ ʢʘʢ ʝʛʦ ʢʦʨʝʧʨʝʩʩʦʨ PROX1 ʦʙʣʝʛʯʘʝʪ ʨʝʧʨʝʩʩʠʶ. 

(B) ʆʩʮʠʣʣʷʪʦʨʥʳʝ ʧʦʩʪʪʨʘʥʩʣʷʮʠʦʥʥʳʝ ʩʦʙʳʪʠʷ ʦʩʥʦʚʥʳʭ ʮʠʨʢʘʜʥʳʭ ʙʝʣʢʦʚ ʠʤʝʶʪ ʚʘʞʥʳʝ 

ʨʝʛʫʣʷʪʦʨʥʳʝ ʨʦʣʠ ʚ TTFL. BMAL1 ʘʮʝʪʠʣʠʨʫʝʪʩʷ CLOCK, ʠ ʢʘʢ BMAL1, ʪʘʢ ʠ PER2 
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ʧʦʜʚʝʨʛʘʶʪʩʷ ʜʝʘʮʝʪʠʣʠʨʦʚʘʥʠʶ ʩ ʧʦʤʦʱʴʶ SIRT1. ɺ ʩʣʫʯʘʝ BMAL1 ʜʝʘʮʝʪʠʣʠʨʦʚʘʥʠʝ 

ʧʨʠʚʦʜʠʪ ʢ ʧʦʜʘʚʣʝʥʠʶ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʘïʤʠʰʝʥʠ, ʪʦʛʜʘ ʢʘʢ ʜʝʘʮʝʪʠʣʠʨʦʚʘʥʠʝ PER2 ʩ 

ʧʦʤʦʱʴʶ SIRT1 ʧʨʠʚʦʜʠʪ ʢ ʝʛʦ ʜʝʛʨʘʜʘʮʠʠ. ʌʦʩʬʦʨʠʣʠʨʦʚʘʥʠʝ BMAL 1 PRKCA ʧʨʠʚʦʜʠʪ ʢ 

ʠʥʛʠʙʠʨʦʚʘʥʠʶ ʘʢʪʠʚʥʦʩʪʠ ʪʨʘʥʩʢʨʠʧʮʠʠ CLOCK: BMAL1, ʪʦʛʜʘ ʢʘʢ ʬʦʩʬʦʨʠʣʠʨʦʚʘʥʠʝ 

BMAL1 ʩ ʧʦʤʦʱʴʶ CK1ὑ ʠ GSK3ɓ ʪʘʢʞʝ ʨʝʛʫʣʠʨʫʝʪ ʘʢʪʠʚʥʦʩʪʴ BMAL 1. CK1ὑï

ʦʧʦʩʨʝʜʦʚʘʥʥʦʝ ʬʦʩʬʦʨʠʣʠʨʦʚʘʥʠʝ ʘʢʪʠʚʠʨʫʝʪ BMAL1, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ GSK3ɓï

ʦʧʦʩʨʝʜʦʚʘʥʥʦʝ ʬʦʩʬʦʨʠʣʠʨʦʚʘʥʠʝ ʛʦʪʦʚʠʪ ʝʛʦ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʜʝʛʨʘʜʘʮʠʠ. GSK3ɓ ʪʘʢʞʝ 

ʬʦʩʬʦʨʠʣʠʨʫʝʪ ʠ ʩʪʘʙʠʣʠʟʠʨʫʝʪ CRY2, PER2, REVïERBŬ ʠ CLOCK. ɻʨʫʧʧʳ PER ʠ CRY 

ʬʦʩʬʦʨʠʣʠʨʫʶʪʩʷ ʜʦ ʫʥʠʯʪʦʞʝʥʠʷ ʠ ʜʝʛʨʘʜʘʮʠʠ, ʪʦʛʜʘ ʢʘʢ ʘʚʪʦʬʦʩʬʦʨʠʣʠʨʦʚʘʥʠʝ NAMPT 

ʫʚʝʣʠʯʠʚʘʝʪ ʝʛʦ ʬʝʨʤʝʥʪʘʪʠʚʥʫʶ ʘʢʪʠʚʥʦʩʪʴ. 

 

ʇʦʚʳʰʘʝʪʩʷ ʩʦʚʨʝʤʝʥʥʘʷ ʨʦʣʴ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʤʦʜʠʬʠʢʘʮʠʡ ʨʘʟʣʠʯʥʳʭ ʛʝʥʦʚ. ɺʘʞʝʥ 

ʥʝ ʪʦʣʴʢʦ ʩʦʩʪʘʚ ʛʝʥʦʚ, ʥʦ ʠ ʪʦ, ʛʜʝ, ʢʦʛʜʘ ʠ ʥʘʩʢʦʣʴʢʦ ʠʥʪʝʥʩʠʚʥʦ ʦʙʨʘʟʫʶʪʩʷ ʢʦʜʠʨʫʝʤʳʝ 

ʠʤʠ ʙʝʣʢʠ. ʏʪʦʙʳ ʩʜʝʣʘʪʴ ʛʝʥ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʜʦʩʪʫʧʥʳʤ ʜʣʷ ʪʨʘʥʩʢʨʠʧʮʠʠ (ʩʯʠʪʳʚʘʥʠʷ 

ʠʥʬʦʨʤʘʮʠʠ, ʪʦ ʝʩʪʴ ʝʝ ʧʝʨʝʚʦʜʘ ʚ ʬʦʨʤʫ ʈʅʂ), ʥʫʞʥʦ ʣʠʙʦ ʤʝʪʠʣʠʨʦʚʘʪʴ ʝʛʦ, ʣʠʙʦ 

ʜʝʘʮʝʪʠʣʠʨʦʚʘʪʴ ʛʠʩʪʦʥʳ ʚʦʢʨʫʛ ʥʝʛʦ. ʂʘʢ ʧʨʘʚʠʣʦ, ʤʝʪʠʣʠʨʦʚʘʥʠʝ ʧʦʜʘʚʣʷʝʪ ʵʢʩʧʨʝʩʩʠʶ 

ʛʝʥʘ (ʪ. ʝ. ʢʦʜʠʨʫʝʤʳʭ ʵʪʠʤ ʛʝʥʦʤ ʙʝʣʢʦʚ ʚ ʠʪʦʛʝ ʚʳʨʘʙʘʪʳʚʘʝʪʩʷ ʤʝʥʴʰʝ), ʘ 

ʜʝʘʮʝʪʠʣʠʨʦʚʘʥʠʝ ʛʠʩʪʦʥʦʚ, ʥʘʦʙʦʨʦʪ, ʫʩʠʣʠʚʘʝʪ (ɼʅʂ ʥʘʤʦʪʘʥʘ ʚʦʢʨʫʛ ʛʠʩʪʦʥʦʚ, ʠ ʢʦʛʜʘ 

ʧʣʦʪʥʦʩʪʴ ʵʪʦʡ çʦʙʤʦʪʢʠè ʦʩʣʘʙʝʚʘʝʪ, ʩʪʘʥʦʚʠʪʩʷ ʧʨʦʱʝ ʩʯʠʪʳʚʘʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

ʥʫʢʣʝʦʪʠʜʦʚ). ɼʝʘʮʝʪʠʣʘʟʘ ʛʠʩʪʦʥʦʚ SIRT1 ʫʩʠʣʠʚʘʝʪ ʵʢʩʧʨʝʩʩʠʶ ʛʝʥʦʚ BMAL1 ʠ CLOCK. 

ɸ ʦʥʠ, ʢʘʢ ʤʳ ʧʦʤʥʠʤ, ʫʯʘʩʪʚʫʶʪ ʚ ʨʝʛʫʣʷʮʠʠ ʮʠʨʢʘʜʥʳʭ ʨʠʪʤʦʚ. ʀʭ ʘʢʪʠʚʥʦʩʪʴ ʩ ʚʦʟʨʘʩʪʦʤ 

ʩʥʠʞʘʝʪʩʷ. ɺʦʟʤʦʞʥʦ, ʵʪʦ ʜʘʝʪ ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ SIRT1, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʤʝʥʷʝʪʩʷ ʠ ʝʛʦ 

ʵʢʩʧʨʝʩʩʠʷ. ʀʪʦʛ: ʩ ʚʦʟʨʘʩʪʦʤ ʠʟʤʝʥʷʝʪʩʷ ʜʦʩʪʫʧʥʦʩʪʴ ʤʥʦʛʠʭ ʛʝʥʦʚ, ʘ ʵʪʦ ʥʝ ʤʦʞʝʪ ʥʝ 

ʩʢʘʟʘʪʴʩʷ ʥʘ ʬʫʥʢʮʠʷʭ ʦʨʛʘʥʠʟʤʘ [25]. 

ʈʘʙʦʪʘ ʤʦʣʝʢʫʣʷʨʥʳʭ ʯʘʩʦʚ ʚ ʪʨʘʥʩʢʨʠʧʮʠʠ ʠ ʥʘ ʧʦʩʪʪʨʘʥʩʣʷʮʠʦʥʥʦʤ ʫʨʦʚʥʝ ʩʦʩʪʦʠʪ 

ʠʟ ʩʣʝʜʫʶʱʠʭ ʮʠʢʣʦʚ [26]: ʤʦʣʝʢʫʣʷʨʥʦïʮʠʨʢʘʜʥʳʝ ʯʘʩʳ ʩʦʩʪʦʷʪ ʠʟ ʰʝʩʪʠ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ 

ʧʝʪʝʣʴ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʪʨʘʥʩʢʨʠʧʮʠʝʡ ʠ ʧʝʨʝʚʦʜʦʤ, ʧʨʠʯʝʤ ɻɽʊɽʈʆɼʀʄɽʈ CL. ð 

BMAL1 ʦʙʝʩʧʝʯʠʚʘʝʪ ʮʝʥʪʨʘʣʴʥʫʶ ʪʨʘʥʩʘʢʪʠʚʘʮʠʶ ʚ ʛʝʥʘʭ ʤʠʰʝʥʝʡ, ʩʦʜʝʨʞʘʱʠʭ 

ʵʣʝʢʪʨʦʥʥʳʝ ʢʦʨʦʙʢʠ (ʈʠʩʫʥʦʢ 4).  

 

5. ʎʠʨʢʘʜʠʘʥʥʦʝ ʫʧʨʘʚʣʝʥʠʷ çʢʦʛʥʠʪʠʚʥʳʤ ʤʦʟʛʦʤè 

ʅʘʤʠ [16] ʙʳʣʠ ʩʦʩʪʘʚʣʝʥʳ ʜʝʩʷʪʴ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʠ/ʠʣʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʝʪʦʜʦʚ, 

ʢʦʪʦʨʳʝ ʘʢʪʠʚʠʨʫʶʪ ʧʨʦʮʝʩʩʳ ʥʝʡʨʦʛʝʥʝʟʘ ʠ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴ: 

I. ʊʚʦʨʯʝʩʢʘʷ ʣʠʯʥʦʩʪʴ, ʧʦʩʪʦʷʥʥʦ ʩʦʚʝʨʰʝʥʩʪʚʫʶʱʘʷ ʠ ʜʣʠʪʝʣʴʥʦ ʩʦʭʨʘʥʷʶʱʘʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʦʪʦʢ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ.  

II.  ɿʜʦʨʦʚʳʡ ʦʙʨʘʟ ʞʠʟʥʠ, ʛʠʛʠʝʥʘ ʤʦʟʛʘ ʠ ʛʠʤʥʘʩʪʠʢʘ ʜʣʷ ʤʦʟʛʘ.  

III.  ʍʦʨʦʰʘʷ ʵʢʦʣʦʛʠʷ, ʢʘʯʝʩʪʚʝʥʥʘʷ ʠ ʯʠʩʪʘʷ ʧʠʪʴʝʚʘʷ ʚʦʜʘ, ʩ ʧʦʚʳʰʝʥʥʳʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ (ʧʦ ʪʨʝʙʦʚʘʥʠʶ). 

IV.  ʂʦʤʤʫʥʠʢʘʮʠʠ ʩ ʧʨʠʨʦʜʦʡ, ʨʘʩʪʠʪʝʣʴʥʳʤ ʠ ʞʠʚʦʪʥʳʤ ʤʠʨʦʤ.  

V. ʅʫʪʨʠʛʝʥʦʤʠʢʘ ʠ ʥʫʪʨʠʛʝʥʝʪʠʢʘ, ʫʧʦʪʨʝʙʣʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ.  

VI.  ʋʧʨʘʚʣʝʥʠʝ ʮʠʨʢʘʜʠʘʥʥʳʤʠ ʨʠʪʤʘʤʠ, ʨʝʛʠʦʥʘʣʴʥʦʝ ʠ ʩʝʟʦʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʭʨʦʥʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʮʠʨʢʘʜʠʘʥʥʳʝ ʧʨʦʮʝʩʩʳ. 

VII.  ʉʦʚʨʝʤʝʥʥʳʝ ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʳʝ ʛʝʨʦʧʨʦʪʝʢʪʦʨʳ.  

VIII.  ʋʧʨʘʚʣʝʥʠʝ ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʴʶ ʠ ʝʝ ʧʦʚʳʰʝʥʠʝ. 

IX.  ɼʦʩʪʠʞʝʥʠʝ ʮʝʣʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʦʥʠʠ ʠ ʘʨʪʝʨʠʘʣʴʥʦʡ 

ʛʠʧʦʪʦʥʠʠ. 

X. ɻʘʨʤʦʥʠʯʥʘʷ ʩʝʤʴʷ, ʧʣʘʥʠʨʦʚʘʥʠʝ ʙʝʨʝʤʝʥʥʦʩʪʠ ʠ ʩʝʤʝʡʥʳʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ 

ʥʝʡʨʦʢʦʤʤʫʥʠʢʘʮʠʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʞʠʟʥʠ. 

http://www.bulletennauki.com/
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ʂʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʧʩʠʭʦʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʘʷ ʠ ʧʩʠʭʦʪʝʨʘʧʝʚʪʠʯʝʩʢʘʷ ʪʘʢʪʠʢʘ ʣʝʯʝʥʠʷ 

ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʵʬʬʝʢʪʠʚʥʫʶ ʧʩʠʭʦʪʝʨʘʧʠʶ ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʠʭ ʨʘʩʩʪʨʦʡʩʪʚ [9, 24]: 

ïʢʣʘʩʩʠʯʝʩʢʠʡ ʧʩʠʭʦʘʥʘʣʠʟ,  

ïʩʦʚʨʝʤʝʥʥʫʶ ʧʩʠʭʦʘʥʘʣʠʪʠʯʝʩʢʫʶ ʧʩʠʭʦʪʝʨʘʧʠʶ, 

ïʩʠʤʚʦʣʜʨʘʤʫ,  

ïʢʦʛʥʠʪʠʚʥʦïʧʦʚʝʜʝʥʯʝʩʢʫʶ ʧʩʠʭʦʪʝʨʘʧʠʶ, 

ïʨʝʣʘʢʩʘʮʠʦʥʥʳʝ ʪʝʭʥʠʢʠ, 

ïʪʨʝʥʠʥʛʦʚʳʝ ʧʨʦʛʨʘʤʤʳ ʧʦʚʳʰʝʥʠʷ ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʠ, 

ïçɸʥʪʠʩʪʨʝʩʩïʪʨʝʥʠʥʛè,  

ïʪʨʝʥʠʥʛ ʫʚʝʨʝʥʥʦʩʪʠ ʚ ʩʝʙʝ, 

ïʪʨʝʥʠʥʛ ʧʨʝʦʜʦʣʝʥʠʷ ʢʦʥʬʣʠʢʪʥʳʭ ʩʠʪʫʘʮʠʡ, 

ïʪʨʝʥʠʥʛ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʨʦʜʠʪʝʣʝʡ ʩ ʜʝʪʴʤʠ, 

ïʪʨʝʥʠʥʛ çʗʟʳʢʠ ʣʶʙʚʠè, 

ïʢʦʥʩʘʣʪʠʥʛʦʚʳʝ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ ʧʦ ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʧʘʮʠʝʥʪʘʤʠ. 

ʉʦʚʨʝʤʝʥʥʘʷ ʥʝʡʨʦʨʝʘʙʠʣʠʪʘʮʠʷ ʦʩʥʦʚʘʥʘ ʥʘ ʧʨʠʥʮʠʧʘʭ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʠ 

ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ. ɺ XXI ʚʝʢʝ ʢʣʠʥʠʯʝʩʢʘʷ ʤʝʜʠʮʠʥʘ ʙʫʜʝʪ ʨʘʟʚʠʚʘʪʴ ʪʝʭʥʦʣʦʛʠʠ ʦʢʘʟʘʥʠʷ 

ʢʣʠʥʠʯʝʩʢʦʡ ʧʦʤʦʱʠ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʧʣʘʩʪʠʯʥʦʩʪʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ [14]. 

ʃʠʢʚʦʨʦʣʦʛʠʯʝʩʢʠʝ ʙʠʦʤʘʨʢʝʨʳ ʷʚʣʷʶʪʩʷ ʚʳʩʦʢʦʯʫʚʩʪʚʠʪʝʣʴʥʳʤ ʤʝʪʦʜʦʤ ʨʘʥʥʝʡ 

ʜʠʘʛʥʦʩʪʠʢʠ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ (ʂʅ) ʠ ʧʦʟʚʦʣʷʶʪ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ 

ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʳʝ ʠ ʮʝʨʝʙʨʦʚʘʩʢʫʣʷʨʥʳʝ ʬʦʨʤʳ ʂʅ. ʉʚʦʝʚʨʝʤʝʥʥʘʷ ʢʦʤʙʠʥʠʨʦʚʘʥʥʘʷ 

ʧʩʠʭʦʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʘʷ ʠ ʧʩʠʭʦʪʝʨʘʧʝʚʪʠʯʝʩʢʘʷ ʪʘʢʪʠʢʘ ʣʝʯʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ 

ʵʬʬʝʢʪʠʚʥʫʶ ʧʩʠʭʦʪʝʨʘʧʠʶ ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʠʭ ʨʘʩʩʪʨʦʡʩʪʚ [3, 7]. 

ʋʩʧʝʭʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʝʜʠʥʠʮ ʤʝʜʠʮʠʥʩʢʠʭ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʡ ʧʦʟʚʦʣʷʪ ʩʚʦʝʚʨʝʤʝʥʥʦ ʧʨʦʚʦʜʠʪʴ ʨʘʥʥʶʶ ʜʠʘʛʥʦʩʪʠʢʫ ʠ ʧʨʦʬʠʣʘʢʪʠʢʫ ʂʅ, ʘ 

ʪʘʢʞʝ ʫʧʨʘʚʣʷʪʴ ʘʣʛʦʨʠʪʤʘʤʠ ʢʦʛʥʠʪʠʚʥʦʡ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʠ ʯʝʣʦʚʝʢʘ (çʢʦʛʥʠʪʠʚʥʳʤ 

ʤʦʟʛʦʤè) [7ï8]. 

ʉʦʚʨʝʤʝʥʥʘʷ ʤʝʜʠʮʠʥʘ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ 4ʇ (ʧʨʝʚʝʥʪʠʚʥʘʷ, 

ʧʨʝʜʠʢʪʠʚʥʘʷ, ʧʘʨʪʠʩʠʧʘʪʠʚʥʘʷ ʠ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʘʷ), ʢʦʥʝʯʥʳʤʠ ʮʝʣʷʤʠ ʢʦʪʦʨʳʭ 

ʷʚʣʷʶʪʩʷ ʩʦʢʨʘʱʝʥʠʝ ʧʝʨʠʦʜʘ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ 

ʘʢʪʠʚʥʦʡ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ. ɻʣʘʚʥʦʝ ð ɻ ʪʦ ʩʤʝʱʝʥʠʝ ʘʢʮʝʥʪʘ ʦʪ ʣʝʯʝʥʠʷ ʢʦʥʢʨʝʪʥʳʭ ʙʦʣʝʟʥʝʡ 

ʢ ʥʝʡʨʦʤʦʥʠʪʦʨʠʥʛʫ ʠ ʥʝʡʨʦʫʧʨʘʚʣʝʥʠʶ ʢʦʛʥʠʪʠʚʥʳʤ ʟʜʦʨʦʚʴʝʤ. 

 

ɺʳʚʦʜʳ: 

1) ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʝ ʠ ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ, ʛʝʨʦʥʪʦʥʝʚʨʦʣʦʛʠʯʝʩʢʘʷ 

ʠ ʛʝʨʦʥʪʦʧʩʠʭʠʘʪʨʠʯʝʩʢʘʷ ʢʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʷ ʠ ʥʝʡʨʦʨʝʘʙʠʣʠʪʘʮʠʷ ɹɸ, 

ʩʦʯʝʪʘʥʠʝ ʟʜʦʨʦʚʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ, ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ, 

ʮʠʨʢʘʜʠʘʥʥʳʭ ʨʠʪʤʦʚ ʠ ʘʢʪʠʚʥʦʩʪʠ çʢʦʛʥʠʪʠʚʥʦʛʦ ʤʦʟʛʘè ʥʘ ʧʣʘʪʬʦʨʤʝ 4ʇ ʤʝʜʠʮʠʥʳ, 

ʩʦʟʜʘʜʫʪ ʤʝʜʠʢʦïɻ ʢʦʥʦʤʠʯʝʩʢʠʡ ʙʘʟʠʩ: ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ; 

2) ʮʠʨʢʘʜʠʘʥʥʘʷ ʵʧʠʛʝʥʝʪʠʢʘ ʠ ʩʦʚʨʝʤʝʥʥʘʷ ʭʨʦʥʦʤʝʜʠʮʠʥʘ ð ɻ ʪʦ ʠʥʥʦʚʘʮʠʦʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ, ʠʟʫʯʘʶʱʠʝ ʢʦʤʧʣʝʢʩʥʦʝ ʚʣʠʷʥʠʝ ʢʦʩʤʠʯʝʩʢʠʭ, ʙʠʦʬʠʟʠʯʝʩʢʠʭ, ʙʠʦʣʦʛʠʯʝʩʢʠʭ, 

ʛʝʥʝʪʠʯʝʩʢʠʭ, ʤʝʜʠʮʠʥʩʢʠʭ ʠ ʩʦʮʠʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ (ʤʘʨʢʝʨʦʚ, ʬʘʢʪʦʨʦʚ) ʥʘ ʦʨʛʘʥʠʟʤ 

ʯʝʣʦʚʝʢʘ; 

3) ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʥʝʜʨʠʪʴ ʚ 4ʇ ʤʝʜʠʮʠʥʫ ʢʦʤʧʣʝʢʩʥʳʝ ʮʠʨʢʘʜʠʘʥʥʳʝ ʙʠʦʬʠʟʠʯʝʩʢʠʝ 

ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ ʚʩʝʭ ʢʘʪʝʛʦʨʠʡ ʛʨʘʞʜʘʥ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʮʠʢʣʘʤʠ 

çʉʦʥïʙʦʜʨʩʪʚʦʚʘʥʠʝè ʠ çʊʨʫʜïʦʪʜʳʭ (workïrest cycles)è; 
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4) ʛʝʥʝʪʠʯʝʩʢʠʝ ʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʠʥʥʦʚʘʮʠʠ ʥʝʡʨʦʜʝʛʝʥʝʨʘʮʠʠ ʢʦʛʥʠʪʠʚʥʳʭ 

ʥʘʨʫʰʝʥʠʡ ʧʦʟʚʦʣʷʪ ʚʥʝʜʨʠʪʴ ʚ ʢʣʠʥʠʯʝʩʢʫʶ ʧʨʘʢʪʠʢʫ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ ʤʝʪʦʜʳ ʣʝʯʝʥʠʷ 

ʚʦʟʨʘʩʪïʟʘʚʠʩʠʤʳʭ ʢʦʛʥʠʪʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ. 
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ɸʥʥʦʪʘʮʠʷ. ʄʘʛʥʠʪʥʦïʨʝʟʦʥʘʥʩʥʘʷ ʪʦʤʦʛʨʘʬʠʷ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ 

ʠʟ ʥʘʠʙʦʣʝʝ ʤʦʣʦʜʳʭ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʜʠʘʛʥʦʩʪʠʢʠ. ʉ ʮʝʣʴʶ ʦʮʝʥʢʠ ʦʨʛʘʥʠʟʘʮʠʠ 

ʧʨʦʚʝʜʝʥʠʷ ʤʘʛʥʠʪʥʦïʨʝʟʦʥʘʥʩʥʦʡ ʪʦʤʦʛʨʘʬʠʠ ʚ ʫʩʣʦʚʠʷʭ ʤʥʦʛʦʧʨʦʬʠʣʴʥʦʛʦ ʩʪʘʮʠʦʥʘʨʘ 

ʙʳʣʘ ʧʨʦʠʟʚʝʜʝʥʘ ʦʮʝʥʢʘ ʨʝʩʫʨʩʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʦʪʜʝʣʝʥʠʷ ʣʫʯʝʚʦʡ ʜʠʘʛʥʦʩʪʠʢʠ, ʠʟʫʯʝʥʠʝ 

ʦʧʪʠʤʘʣʴʥʳʭ ʨʝʞʠʤʦʚ ʩʲʝʤʢʠ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʨʘʩʯʝʪʥʳʭ ʥʦʨʤ ʚʨʝʤʝʥʠ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʦʙʩʣʝʜʦʚʘʥʠʡ ʜʝʪʝʡ ʧʨʠ ʧʦʤʦʱʠ ʄʈʊ. ʀʩʩʣʝʜʦʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʙʘʟʝ ʦʪʜʝʣʝʥʠʷ 

ʣʫʯʝʚʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʌɻɹʋ ɼʅʂʎʀɹ ʌʄɹɸ ʈʦʩʩʠʠ ʚ 2017 ʛʦʜʫ, ʧʦʢʘʟʘʣʦ, ʯʪʦ ʜʘʥʥʦʝ 

ʦʪʜʝʣʝʥʠʝ ʠʤʝʝʪ ʭʦʨʦʰʝʝ ʨʝʩʫʨʩʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ. ʄʈʊ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʝʪʝʡ, ʚʢʣʶʯʘʝʪ ʨʷʜ 

ʦʧʝʨʘʮʠʡ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʢʦʪʦʨʳʭ ʟʘʚʠʩʠʪ ʦʪ ʚʦʟʨʘʩʪʘ ʨʝʙʝʥʢʘ, ʝʛʦ ʩʧʦʩʦʙʥʦʩʪʠ 

ʩʧʦʢʦʡʥʦ ʣʝʞʘʪʴ ʠ ʥʝ ʜʚʠʛʘʪʴʩʷ ʚʦ ʚʨʝʤʷ ʧʨʦʮʝʜʫʨʳ. 

 

Abstract. Magnetic resonance imaging is by far one of the youngest and most promising 

diagnostic methods. In order to assess the organization of magnetic resonance imaging 

in a multidisciplinary hospital, an assessment was made of the resource support for the separation 

of radiation diagnostics, the study of optimal shooting regimes, and the determination 

of the calculated time norms for the performance of examinations of children with MRI. The study, 

which was conducted based on the Department of Radiation Diagnostics of the Childrenôs Scientific 

and Clinical Center for Infectious Diseases of the Federal Medical and Biological Agency Russia 

in 2017, showed that this department has good resource support. MRI study of children includes 

a number of operations, the duration of which depends on the childôs age, his ability to lie still and 

not move during the procedure. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʘʷ ʪʦʤʦʛʨʘʬʠʷ, ʜʝʪʠ, ʤʥʦʛʦʧʨʦʬʠʣʴʥʳʡ 

ʩʪʘʮʠʦʥʘʨ, ʨʝʩʫʨʩʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʭʨʦʥʦʤʝʪʨʘʞ. 

 

Keywords: magnetic resonance imaging, children, multidisciplinary hospital, resource 

support, timekeeping. 
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ɺʚʝʜʝʥʠʝ 

ʅʘʫʯʥʳʝ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʣʝʜʥʠʭ ʜʝʩʷʪʠʣʝʪʠʡ ʦʙʦʛʘʪʠʣʠ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʤʠ, ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʤʠ ʤʝʪʦʜʘʤʠ ʣʫʯʝʚʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ð 

ʨʝʥʪʛʝʥʦʚʩʢʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʦʤʦʛʨʘʬʠʝʡ (ʈʂʊ) ʠ ʤʘʛʥʠʪʥʦïʨʝʟʦʥʘʥʩʥʦʡ ʪʦʤʦʛʨʘʬʠʝʡ 

(ʄʈʊ), ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʠʣʦ ʪʝʭʥʦʣʦʛʠʶ ʣʝʯʝʙʥʦïʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʨʠʚʝʣʦ ʢ ʫʜʦʨʦʞʘʥʠʶ ʧʨʦʚʦʜʠʤʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʝʦʙʦʩʥʦʚʘʥʥʦʤʫ ʫʚʣʝʯʝʥʠʶ 

ʥʝʢʦʪʦʨʳʤʠ ʚʨʘʯʘʤʠ ʵʪʠʤʠ ʤʝʪʦʜʘʤʠ, ʧʨʦʪʠʚʦʧʦʩʪʘʚʣʝʥʠʶ ʄʈʊ ʠ ʈʂʊ ʪʨʘʜʠʮʠʦʥʥʳʤ 

ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʠʤ ʤʝʪʦʜʘʤ [1]. ʄʘʛʥʠʪʥʦïʨʝʟʦʥʘʥʩʥʘʷ ʪʦʤʦʛʨʘʬʠʷ ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ 

ʤʦʣʦʜʳʭ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʜʠʘʛʥʦʩʪʠʢʠ. ɺ 1946 ʛʦʜʘ ʜʚʫʤʷ ʘʤʝʨʠʢʘʥʩʢʠʤʠ ʬʠʟʠʢʘʤʠ 

ʌʝʣʠʢʩʦʤ ɹʣʦʭʦʤ ʠ ʕʜʚʘʨʜʦʤ ʇʫʨʩʝʣʣʦʤ ʙʳʣʦ ʦʪʢʨʳʪʦ ʷʚʣʝʥʠʝ ʷʜʝʨʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ 

ʨʝʟʦʥʘʥʩʘ. ɼʘʥʥʦʝ ʷʚʣʝʥʠʝ ʦʩʥʦʚʘʥʦ ʥʘ ʩʧʦʩʦʙʥʦʩʪʠ ʷʜʝʨ ʞʠʚʳʭ ʢʣʝʪʦʢ ʧʨʠ ʧʦʤʝʱʝʥʠʠ ʠʭ 

ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʩʦʟʜʘʚʘʪʴ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʠʟʣʫʯʝʥʠʝ ʧʦʜ ʚʣʠʷʥʠʝʤ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʨʘʜʠʦʯʘʩʪʦʪʥʳʭ ʠʤʧʫʣʴʩʦʚ.  

ʄʈïʪʦʤʦʛʨʘʬʠʷ ʜʦʩʪʘʪʦʯʥʦ ʥʦʚʳʡ ʤʝʪʦʜ, ʥʦ ʫʞʝ ʩʪʘʣ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ 

ʙʦʣʴʰʠʥʩʪʚʘ ʩʪʘʮʠʦʥʘʨʦʚ. ʆʜʥʘʢʦ, ʢʘʢ ʫʢʘʟʘʥʦ ʚ çʂʦʥʮʝʧʮʠʠ ʨʘʟʚʠʪʠʷ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʜʦ 2020 ʛʦʜʘè, ʩʫʱʝʩʪʚʫʶʱʘʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʨʛʘʥʠʟʘʮʠʷ 

ʩʪʘʮʠʦʥʘʨʥʦʡ ʧʦʤʦʱʠ ʥʝ ʚʩʝʛʜʘ ʵʬʬʝʢʪʠʚʥʘ. ʇʦʵʪʦʤʫ ʩʝʛʦʜʥʷ, ʚ ʧʝʨʠʦʜ ʦʩʫʱʝʩʪʚʣʷʝʤʳʭ ʚ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʠ ʨʝʬʦʨʤ, ʢʘʢ ʥʠʢʦʛʜʘ ʦʩʪʨʦ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʮʠʦʥʘʣʴʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ, ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʩʪʘʮʠʦʥʘʨʥʦʡ ʧʦʤʦʱʠ ʥʘʩʝʣʝʥʠʶ [2ï4]. 

ɺ ʩʚʷʟʠ ʩ ʯʝʤ ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʣʫʯʝʚʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʧʨʠʦʙʨʝʪʘʝʪ ʦʩʦʙʦʝ 

ʟʥʘʯʝʥʠʝ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʙʘʟʝ ʦʪʜʝʣʝʥʠʷ ʣʫʯʝʚʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʌɻɹʋ ɼʅʂʎʀɹ 

ʌʄɹɸ ʈʦʩʩʠʠ ʚ 2017 ʛʦʜʫ. ʉ ʮʝʣʴʶ ʦʮʝʥʢʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʚʝʜʝʥʠʷ ʤʘʛʥʠʪʥʦïʨʝʟʦʥʘʥʩʥʦʡ 

ʪʦʤʦʛʨʘʬʠʠ ʚ ʫʩʣʦʚʠʷʭ ʤʥʦʛʦʧʨʦʬʠʣʴʥʦʛʦ ʩʪʘʮʠʦʥʘʨʘ ʙʳʣʘ ʧʨʦʠʟʚʝʜʝʥʘ ʦʮʝʥʢʘ ʨʝʩʫʨʩʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʦʪʜʝʣʝʥʠʷ ʣʫʯʝʚʦʡ ʜʠʘʛʥʦʩʪʠʢʠ, ʠʟʫʯʝʥʠʝ ʦʧʪʠʤʘʣʴʥʳʭ ʨʝʞʠʤʦʚ ʩʲʝʤʢʠ ʠ 

ʦʧʨʝʜʝʣʝʥʠʝ ʨʘʩʯʝʪʥʳʭ ʥʦʨʤ ʚʨʝʤʝʥʠ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʦʙʩʣʝʜʦʚʘʥʠʡ ʜʝʪʝʡ ʧʨʠ ʧʦʤʦʱʠ 

ʄʈʊ ʥʘ ʘʧʧʘʨʘʪʝ Philips Ingenia 1.5T. ɼʣʷ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ ʩʬʦʨʤʠʨʦʚʘʥʘ 

ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʘʷ ʚʳʙʦʨʢʘ ʧʘʮʠʝʥʪʦʚ ʧʦ ʚʦʟʨʘʩʪʫ. ɼʝʪʠ ʙʳʣʠ ʨʘʟʙʠʪʳ ʥʘ ʩʣʝʜʫʶʱʠʝ 

ʚʦʟʨʘʩʪʥʳʝ ʛʨʫʧʧʳ: 3ï7 ʣʝʪ, 8ï9 ʣʝʪ, 10ï13 ʣʝʪ ʠ ʦʪ 14ï17 ʣʝʪ. ʆʮʝʥʢʘ ʦʧʪʠʤʘʣʴʥʳʭ ʨʝʞʠʤʦʚ 

ʩʲʝʤʢʠ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʄʈʊ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʩʧʣʦʰʥʳʤ ʤʝʪʦʜʦʤ, ʧʨʠ ʧʦʤʦʱʠ ʢʦʪʦʨʦʛʦ ʙʳʣʦ 

ʠʟʫʯʝʥʦ 686 ʦʙʩʣʝʜʦʚʘʥʠʡ ʜʝʪʝʡ ʨʘʟʣʠʯʥʳʭ ʚʦʟʨʘʩʪʦʚ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʩʯʝʪʥʳʭ ʥʦʨʤ 

ʚʨʝʤʝʥʠ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʄʈʊïʦʙʩʣʝʜʦʚʘʥʠʡ ʤʝʪʦʜʦʤ ʩʣʫʯʘʡʥʦʡ ʚʳʙʦʨʢʠ ʙʳʣ ʧʨʦʚʝʜʝʥ 

ʭʨʦʥʦʤʝʪʨʘʞ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ 168 ʤʘʛʥʠʪʥʦï

ʨʝʟʦʥʘʥʩʥʦʡ ʪʦʤʦʛʨʘʬʠʠ, ʚʳʧʦʣʥʝʥʥʳʭ ʦʪʜʝʣʝʥʠʝʤ ʣʫʯʝʚʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʚ ʪʝʯʝʥʠʝ 2017 

ʛʦʜʘ. 

 

ʈʝʟʫʣʴʪʘʪʳ 

ɺ ʩʦʩʪʘʚ ʦʪʜʝʣʝʥʠʷ ʣʫʯʝʚʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʌɻɹʋ ɼʅʂʎʀɹ ʌʄɹɸ ʈʦʩʩʠʠ ʚʭʦʜʷʪ 

ʢʘʙʠʥʝʪʳ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʣʫʯʝʚʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʨʘʜʠʦʠʟʦʪʦʧʥʘʷ 

ʣʘʙʦʨʘʪʦʨʠʷ. ʀʟʫʯʝʥʠʝ ʨʝʩʫʨʩʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʦʪʜʝʣʝʥʠʷ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʢʘʙʠʥʝʪʳ ʦʩʥʘʱʝʥʳ 

ʩʪʘʮʠʦʥʘʨʥʳʤʠ ʘʧʧʘʨʘʪʘʤʠ: ʚʳʩʦʢʦʧʦʣʴʥʳʡ ʤʘʛʥʠʪʥʦïʨʝʟʦʥʘʥʩʥʳʡ ʪʦʤʦʛʨʘʬ Philips Ingʝnia 

1,5 ʊ, 28-ʩʨʝʟʦʚʳʡ ʩʧʠʨʘʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨʥʳʡ ʪʦʤʦʛʨʘʬ Philips Ingenuity Elite 128.  

ʆʪʜʝʣʝʥʠʝ ʣʫʯʝʚʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʌɻɹʋ ɼʅʂʎʀɹ ʌʄɹɸ ʈʦʩʩʠʠ ʧʨʦʚʦʜʷʪ ʄʈʊ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦ ʩʣʝʜʫʶʱʠʤ ʣʦʢʘʣʠʟʘʮʠʷʤ: 

ïʛʦʣʦʚʥʦʡ ʤʦʟʛ, 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

http://www.bulletennauki.com 
ʊ. 4. ˉ8. 2018 

 

47 

 

ïʩʦʩʫʜʳ ʰʝʠ ʠ ʛʦʣʦʚʳ, 

ïʚʩʝ ʦʪʜʝʣʳ ʧʦʟʚʦʥʦʯʥʠʢʘ, 

ïʢʨʫʧʥʳʝ ʩʫʩʪʘʚʳ, ʩʪʦʧʳ ʠ ʢʠʩʪʠ, 

ïʤʷʛʢʠʝ ʪʢʘʥʠ, 

ïʙʨʶʰʥʘʷ ʧʦʣʦʩʪʴ, 

ïʤʘʣʦʡ ʪʘʟ (ʤʫʞʩʢʦʛʦ ʠ ʞʝʥʩʢʦʛʦ). 

 

ɺʳʩʦʢʦʧʦʣʴʥʳʡ ʤʘʛʥʠʪʥʦïʨʝʟʦʥʘʥʩʥʳʡ ʪʦʤʦʛʨʘʬ Philips Ingʝnia 1,5 ʊ ʠʤʝʝʪ ʥʝʢʦʪʦʨʳʝ 

ʜʦʩʪʦʠʥʩʪʚʘ ʪʘʢʠʝ ʢʘʢ: ʧʦʣʫʯʝʥʠʝ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʠʟʦʙʨʘʞʝʥʠʡ ʚʦ ʚʩʝʭ ʦʙʣʘʩʪʷʭ 

ʧʨʠʤʝʥʝʥʠʷ, ʜʠʘʤʝʪʨ ʪʫʥʥʝʣʷ ʜʦ 70 ʩʤ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʘʮʠʝʥʪʘʤ ʨʘʟʥʦʛʦ 

ʚʦʟʨʘʩʪʘ, ʪʝʣʦʩʣʦʞʝʥʠʷ (ʜʦʧʫʩʪʠʤʳʡ ʚʝʩ ʜʦ 200 ʢʛ), ʬʠʟʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʫʩʣʦʚʠʷʭ 

ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ ʙʝʩʧʦʢʦʡʩʪʚʘ, ʢʦʥʬʠʛʫʨʘʮʠʷ ʢʘʪʫʰʝʢ ʦʧʪʠʤʠʟʠʨʫʝʪ ʫʢʣʘʜʢʠ ʧʘʮʠʝʥʪʦʚ ʠ 

ʩʥʠʞʘʝʪ ʚʨʝʤʷ ʩʢʘʥʠʨʦʚʘʥʠʷ ʧʨʠ ʦʙʩʣʝʜʦʚʘʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʦʙʣʘʩʪʝʡ, ʩʚʝʪʦʚʦʝ ʨʝʰʝʥʠʝ 

ʚʥʫʪʨʠ ʪʫʥʥʝʣʷ ʠ ʩʥʘʨʫʞʠ ʧʦʚʳʰʘʝʪ ʦʪʢʨʳʪʦʩʪʴ ʩʠʩʪʝʤʳ ʜʣʷ ʧʘʮʠʝʥʪʦʚ ʩ ʢʣʘʫʩʪʨʦʬʦʙʠʝʡ, 

ʙʦʣʝʝ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʘʢʫʩʪʠʯʝʩʢʦʛʦ ʰʫʤʘ ʫʣʫʯʰʘʝʪ ʢʦʤʬʦʨʪʥʦʩʪʴ ʦʙʩʣʝʜʦʚʘʥʠʷ ʧʘʮʠʝʥʪʘ. 

ʇʦʣʥʦʩʪʴʶ ʮʠʬʨʦʚʘʷ ʩʠʩʪʝʤʘ ʄʈʊ ʵʢʩʧʝʨʪʥʦʛʦ ʢʣʘʩʩʘ Philips Ingenia 1.5T ʧʦʟʚʦʣʷʝʪ 

ʧʦʣʫʯʘʪʴ ʠʟʦʙʨʘʞʝʥʠʷ ʩʘʤʦʛʦ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʠ ʦʪʣʠʯʘʝʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦʡ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ. ʕʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʨʘʥʥʝʛʦ ʚʳʷʚʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʥʝʚʨʦʣʦʛʠʠ, ʦʥʢʦʣʦʛʠʠ, ʧʘʪʦʣʦʛʠʠ ʤʘʣʦʛʦ ʪʘʟʘ, ʙʦʣʝʟʥʝʡ ʩʝʨʜʝʯʥʦï

ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ. ʋʣʫʯʰʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩʜʝʣʘʣʠ ʧʨʦʮʝʜʫʨʫ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʦʣʝʝ ʙʳʩʪʨʦʡ ʠ ʢʦʤʬʦʨʪʥʦʡ: ʚʨʝʤʷ, ʢʦʪʦʨʦʝ ʧʘʮʠʝʥʪʫ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ 

ʚʥʫʪʨʠ ʪʦʤʦʛʨʘʬʘ, ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʪʠʣʦʩ.ɹ ʕʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʜʣʷ ʜʝʪʝʡ, ʧʦʩʢʦʣʴʢʫ 

ʤʝʜʠʮʠʥʩʢʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʯʘʩʪʦ ʚʳʟʳʚʘʝʪ ʫ ʥʠʭ ʚʦʣʥʝʥʠʝ ʠ ʩʪʨʘʭ. ʉʦʟʜʘʪʴ ʤʘʢʩʠʤʘʣʴʥʦ 

ʢʦʤʬʦʨʪʥʳʝ ʫʩʣʦʚʠʷ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʤʘʛʥʠʪʥʦïʨʝʟʦʥʘʥʩʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʣʷ ʤʘʣʝʥʴʢʠʭ 

ʧʘʮʠʝʥʪʦʚ ʧʦʤʦʛʘʝʪ ʪʝʭʥʦʣʦʛʠʷ Ambient Inbore Experience. ʉʦʯʝʪʘʥʠʝ ʩʧʝʮʠʘʣʴʥʦ 

ʧʦʜʦʙʨʘʥʥʦʛʦ ʤʷʛʢʦʛʦ ʦʩʚʝʱʝʥʠʷ, ʠʟʦʙʨʘʞʝʥʠʡ, ʤʫʟʳʢʠ ʠ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʢʦʥʪʝʥʪʘ ʩʦʟʜʘʝʪ 

ʫʩʧʦʢʘʠʚʘʶʱʫʶ ʘʪʤʦʩʬʝʨʫ, ʧʦʤʦʛʘʷ ʨʘʩʩʣʘʙʠʪʴʩʷ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʌɻɹʋ ʅʀʀɼʀ ʌʄɹɸ ʈʦʩʩʠʠ ʚ ʉʘʥʢʪïʇʝʪʝʨʙʫʨʛʝ ð 

ʝʜʠʥʩʪʚʝʥʥʘʷ ʚ ʩʪʨʘʥʝ ʤʝʜʠʮʠʥʩʢʘʷ ʦʨʛʘʥʠʟʘʮʠʷ, ʛʜʝ ʜʝʪʠ ʤʦʛʫʪ ʩʤʦʪʨʝʪʴ 3Dïʚʠʜʝʦ, ʜʘʞʝ 

ʥʘʭʦʜʷʩʴ ʚ ʪʫʥʥʝʣʝ ʘʧʧʘʨʘʪʘ (ʄʈʊ). ʇʨʠ ʵʪʦʤ ʘʥʠʤʘʮʠʦʥʥʳʡ ʧʝʨʩʦʥʘʞ ʨʘʩʩʢʘʟʳʚʘʝʪ, ʢʘʢ 

ʚʝʩʪʠ ʩʝʙʷ ʚʦ ʚʨʝʤʷ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʋʥʠʢʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ ʚʨʘʯʘʤ ʧʦʣʥʦʩʪʴʶ 

ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʪʴʩʷ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠ ʥʝ ʙʝʩʧʦʢʦʠʪʴʩʷ ʦ ʪʦʤ, ʢʘʢ ʦʪʚʣʝʯʴ ʠ ʫʩʧʦʢʦʠʪʴ 

ʨʝʙʝʥʢʘ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʜʠʘʛʥʦʩʪʠʢʠ. 

ʉʦʛʣʘʩʥʦ ʰʪʘʪʥʦʤʫ ʨʘʩʧʠʩʘʥʠʶ ʚ ʦʪʜʝʣʝʥʠʷ ʣʫʯʝʚʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʌɻɹʋ ɼʅʂʎʀɹ 

ʌʄɹɸ ʈʦʩʩʠʠ ʜʣʷ ʦʧʪʠʤʘʣʴʥʦʡ ʨʘʙʦʪʳ ʦʪʜʝʣʝʥʠʷ ʧʨʝʜʫʩʤʦʪʨʝʥʳ: ʟʘʚʝʜʫʶʱʠʡ ʦʪʜʝʣʝʥʠʝʤ 

(ʚʨʘʯïʨʝʥʪʛʝʥʦʣʦʛ) ð 1,0 ʜʦʣʞʥʦʩʪʴ, ʚʨʘʯ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ð 2,25 ʜʦʣʞʥʦʩʪʠ, 

ʚʨʘʯïʨʝʥʪʛʝʥʦʣʦʛ ð 7,0 ʜʦʣʞʥʦʩʪʝʡ, ʤʝʜʠʮʠʥʩʢʘʷ ʩʝʩʪʨʘ ð 1,0 ʜʦʣʞʥʦʩʪʴ, ʨʝʥʪʛʝʥï

ʣʘʙʦʨʘʥʪ ð 6,0 ʜʦʣʞʥʦʩʪʝʡ, ʘʜʤʠʥʠʩʪʨʘʪʦʨ ð 1,5 ʜʦʣʞʥʦʩʪʠ. ʋʢʦʤʧʣʝʢʪʦʚʘʥʥʦʩʪʴ 

ʧʝʨʩʦʥʘʣʦʤ ʦʪʜʝʣʝʥʠʷ ʣʫʯʝʚʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʚ 2017 ʛʦʜʫ ʩʦʩʪʘʚʣʷʣʘ 100%.  

ʆʮʝʥʢʘ ʢʚʘʣʠʬʠʢʘʮʠʠ ʚʨʘʯʝʡ ʦʪʜʝʣʝʥʠʷ ʣʫʯʝʚʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʚʳʩʰʘʷ 

ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʘʷ ʢʘʪʝʛʦʨʠʷ ʙʳʣʘ ʫ 49,8% ʚʨʘʯʝʡ, ʚʪʦʨʘʷ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʘʷ ʢʘʪʝʛʦʨʠʷ ð ʫ 

16,9% ʨʝʥʪʛʝʥʦʣʦʛʦʚ. ɸʥʘʣʠʟ ʫʨʦʚʥʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʨʝʥʪʛʝʥïʣʘʙʦʨʘʥʪʦʚ ʚʳʷʚʠʣ, ʯʪʦ 

ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʫʶ ʢʘʪʝʛʦʨʠʶ ʠʤʝʣʠ 86,5% ʨʘʙʦʪʥʠʢʦʚ, ʠʟ ʥʠʭ ʚʳʩʰʘʷ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʘʷ 

ʢʘʪʝʛʦʨʠʷ ʙʳʣʘ ʫ 72,4%, ʚʪʦʨʘʷ ʫ 14,1%, ʘ 13,5%% ʠʤʝʣʠ ʪʦʣʴʢʦ ʚʳʩʰʝʝ ʤʝʜʠʮʠʥʩʢʦʝ 

ʦʙʨʘʟʦʚʘʥʠʝ. 

ʈʝʞʠʤ ʨʘʙʦʪʳ ʢʘʙʠʥʝʪʦʚ ʦʪʜʝʣʝʥʠʷ ʣʫʯʝʚʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ɼʅʂʎʀɹ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ 

ʧʷʪʠʯʘʩʦʚʦʡ ʨʘʙʦʯʠʡ ʜʝʥʴ ʧʨʠ ʰʝʩʪʠʜʥʝʚʥʦʡ ʨʘʙʦʯʝʡ ʥʝʜʝʣʝ. ɼʣʷ ʦʢʘʟʘʥʠʷ ʵʢʩʪʨʝʥʥʦʡ 
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ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʢʘʙʠʥʝʪʳ, ʚʭʦʜʷʱʠʝ ʚ ʩʦʩʪʘʚ ʦʪʜʝʣʝʥʠʷ ʣʫʯʝʚʦʡ ʜʠʘʛʥʦʩʪʠʢʠ 

ɼʅʂʎʀɹ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʚʥʝ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʛʨʘʬʠʢʘ.  

ʈʘʥʥʷʷ ʧʦʩʪʘʥʦʚʢʘ ʜʠʘʛʥʦʟʘ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʚʦʝʚʨʝʤʝʥʥʦ ʥʘʯʠʥʘʪʴ ʣʝʯʝʥʠʝ 

ʙʦʣʴʥʦʛʦ, ʯʪʦ ʢʘʢ ʧʨʘʚʠʣʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚ ʠʪʦʛʝ ʥʘʠʙʦʣʴʰʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʦʪ ʧʨʦʚʦʜʠʤʦʛʦ ʣʝʯʝʥʠʷ [5]. ʆʜʥʘʢʦ, ʚ ʩʠʣʫ ʨʷʜʘ ʧʨʠʯʠʥ 

ʧʨʦʚʝʜʝʥʠʝ ʤʘʛʥʠʪʥʦïʨʝʟʦʥʘʥʩʥʦʡ ʪʦʤʦʛʨʘʬʠʠ ʩʨʘʟʫ ʞʝ ʧʦʩʣʝ ʝʛʦ ʥʘʟʥʘʯʝʥʠʷ ʥʝ ʚʩʝʛʜʘ 

ʚʦʟʤʦʞʥʦ. ʆʜʥʠʤʠ ʠʟ ʥʘʠʙʦʣʝʝ ʯʘʩʪʳʭ ʧʨʠʯʠʥ ʷʚʣʷʶʪʩʷ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʥʘʛʨʫʟʢʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʧʦʤʦʱʴʶ ʄʈʊ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʥʷ ʥʝʜʝʣʠ ʠ ʧʨʦʚʝʜʝʥʠʝ 

ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʭ ʧʦ ʚʨʝʤʝʥʠ ʄʈʊ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʟʫʯʝʥʠʝ ʥʘʛʨʫʟʢʠ ʥʘ ʢʘʙʠʥʝʪ 

ʤʘʛʥʠʪʥʦïʨʝʟʦʥʘʥʩʥʦʡ ʪʦʤʦʛʨʘʬʠʠ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʚ ʪʝʯʝʥʠʝ ʥʝʜʝʣʠ ʦʥʘ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ 

ʥʝʨʘʚʥʦʤʝʨʥʦ. ʅʘʠʙʦʣʴʰʘʷ ʥʘʛʨʫʟʢʘ ʧʨʠʭʦʜʠʣʘʩʴ ʥʘ ʚʪʦʨʥʠʢ ʠ ʯʝʪʚʝʨʛ (28,1% ʠ 24,2% 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʅʘʠʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʄʈʊï ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʧʦʣʥʷʣʦʩʴ ʚ ʚʦʩʢʨʝʩʝʥʠʝ ʠ 

ʚ ʩʫʙʙʦʪʫ (1,3% ʠ 4,2% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʅʘ ʧʦʥʝʜʝʣʴʥʠʢ ʧʨʠʭʦʜʠʣʦʩʴ 11,9% ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʥʘ ʩʨʝʜʫ 16,8% ʠ ʥʘ ʧʷʪʥʠʮʫ 13,5%. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʘʮʠʝʥʪʦʚ, ʧʨʦʰʝʜʰʠʭ ʄʈʊ 

ʦʙʩʣʝʜʦʚʘʥʠʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʥʷ ʥʝʜʝʣʠ ʛʨʘʬʠʯʝʩʢʠ ʦʪʦʙʨʘʞʝʥʦ ʥʘ ʈʠʩʫʥʢʝ 1.  

 

 
  

ʈʠʩʫʥʦʢ 1. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʘʮʠʝʥʪʦʚ, ʧʨʦʰʝʜʰʠʭ ʄʈʊ ʦʙʩʣʝʜʦʚʘʥʠʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʥʷ 

ʥʝʜʝʣʠ (ʚ %). 

 

ɿʘ 2017 ʛʦʜ ʚ ʦʪʜʝʣʝʥʠʝ ʣʫʯʝʚʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʌɻɹʋ ɼʅʂʎʀɹ ʌʄɹɸ ʈʦʩʩʠʠ ʙʳʣʦ 

ʦʙʩʣʝʜʦʚʘʥʦ 19469 ʧʘʮʠʝʥʪʦʚ, ʠʟ ʥʠʭ 14595 ʜʝʪʝʡ (75,0%) ʠ 4874 ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ 

(25,0%) (ʊʘʙʣʠʮʘ 1).  

 

ʊʘʙʣʠʮʘ 1.  

ʂʆʃʀʏɽʉʊɺʆ ʆɹʉʃɽɼʆɺɸʅʅʓʍ ʇɸʎʀɽʅʊʆɺ ɺ ʆʊɼɽʃɽʅʀʀ ʃʋʏɽɺʆʁ ɼʀɸɻʅʆʉʊʀʂʀ 

ʌɻɹʋ ʅʀʀɼʀ ʌʄɹɸ ʈʆʉʉʀʀ (ɸɹʉ. (ɺ %)) 

 

 ɺʩʝʛʦ ɼʝʪʠ ɺʟʨʦʩʣʳʝ 

2017 ʛ. 19469 (100,0%) 14595 (75,0%) 4874(25,0%) 

 

ɿʘ ʠʩʩʣʝʜʫʝʤʳʡ ʛʦʜ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ 1723 ʄʈʊ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʠʟ ʥʠʭ 686 ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʙʳʣʦ ʩʜʝʣʘʥʦ ʜʝʪʷʤ, 1037 ð ʚʟʨʦʩʣʦʤʫ ʥʘʩʝʣʝʥʠʶ (39,8% ʠ 60,2% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). 

ʉʪʨʫʢʪʫʨʘ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚʳʧʦʣʥʝʥʥʳʭ ʥʘ ʦʪʜʝʣʝʥʠʠ ʣʫʯʝʚʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʌɻɹʋ ɼʅʂʎʀɹ 

ʌʄɹɸ ʈʦʩʩʠʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʊʘʙʣʠʮʝ 2. 
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ʊʘʙʣʠʮʘ 2. 

ʉʊʈʋʂʊʋʈɸ ʀʉʉʃɽɼʆɺɸʅʀʁ, ɺʓʇʆʃʅɽʅʅʓʍ ʅɸ ʆʊɼɽʃɽʅʀʀ ʃʋʏɽɺʆʁ 

ɼʀɸɻʅʆʉʊʀʂʀ ʌɻɹʋ ʅʀʀɼʀ ʌʄɹɸ ʈʆʉʉʀʀ (ɸɹʉ. (ɺ %)) 

 

 ̄ ɺʠʜ ʠʩʩʣʝʜʦʚʘʥʠʷ ɼʝʪʠ ɺʟʨʦʩʣʳʝ 

1. ʄʈʊ 686 (39,8) 1037 (60,2) 

2. ʂʊ 268 (37,0) 457 (63,0) 

3. ʈʝʥʪʛʝʥ + ʌʃɻ 3475 (67,6) 1667 (32,4) 

4. ʋɿʀ 10166 (96,8) 338 (3,2) 

5. ʌʠʙʨʦʩʢʘʥ ð 1375 (100,0) 

 

ɿʘʚʝʜʫʶʱʠʤ ʦʪʜʝʣʝʥʠʷ ʩʠʩʪʝʤʘʪʠʯʝʩʢʘʷ ʜʝʣʘʣʘʩʴ ʧʨʦʚʝʨʢʘ ʢʘʨʪʦʯʝʢ ʧʘʮʠʝʥʪʦʚ ʥʘ 

ʧʨʝʜʤʝʪ ʧʨʘʚʠʣʴʥʦʩʪʠ ʟʘʧʦʣʥʝʥʠʷ (ʥʝ ʤʝʥʝʝ 3 ʨʘʟ ʚ ʥʝʜʝʣʶ) ʠ ʚʳʙʦʨʦʯʥʦ ʧʨʦʚʦʜʠʣʩʷ 

ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʥʘʧʠʩʘʥʥʳʭ ʟʘʢʣʶʯʝʥʠʡ (ʥʝ ʤʝʥʝʝ 20% ʦʪ ʠʩʩʣʝʜʦʚʘʥʠʡ). 

ʉʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʫʶ ʤʝʜʠʮʠʥʩʢʫʶ ʧʦʤʦʱʴ, ʢ ʢʦʪʦʨʦʡ ʦʪʥʦʩʷʪʩʷ ʄʈʊ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʛʨʘʞʜʘʥʝ ʧʦʣʫʯʘʶʪ ʢʘʢ ʙʝʩʧʣʘʪʥʦ, ʪʘʢ ʠ ʧʣʘʪʥʦ. ʋ ʙʝʩʧʣʘʪʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʩʨʝʜʩʪʚʘ ʦʙʷʟʘʪʝʣʴʥʦʛʦ 

ʤʝʜʠʮʠʥʩʢʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ (ʆʄʉ), ʘ ʪʘʢʞʝ ʩʨʝʜʩʪʚʘ ʙʶʜʞʝʪʦʚ [6]. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʣʷ 

22,8% ʧʘʮʠʝʥʪʦʚ ʧʨʦʚʝʜʝʥʥʦʝ ʄʈʊ ʦʙʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ ʙʝʩʧʣʘʪʥʳʤ, ʜʣʷ 77,2% ʙʦʣʴʥʳʭ ʦʥʦ 

ʙʳʣʦ ʧʣʘʪʥʳʤ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʘʮʠʝʥʪʦʚ ʦʪʜʝʣʝʥʠʷ ʣʫʯʝʚʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʌɻɹʋ ʅʀʀɼʀ 

ʌʄɹɸ ʈʦʩʩʠʠ ʧʦ ʠʩʪʦʯʥʠʢʘʤ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʜʝʪʘʣʴʥʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʊʘʙʣʠʮʝ 3. 

  

ʊʘʙʣʠʮʘ 3.  

ʈɸʉʇʈɽɼɽʃɽʅʀɽ ʇɸʎʀɽʅʊʆɺ ʆʊɼɽʃɽʅʀʗ ʃʋʏɽɺʆʁ ɼʀɸɻʅʆʉʊʀʂʀ ʌɻɹʋ ʅʀʀɼʀ 

ʌʄɹɸ ʈʆʉʉʀʀ ʇʆ ʀʉʊʆʏʅʀʂɸʄ ʌʀʅɸʅʉʀʈʆɺɸʅʀʗ (ɸɹʉ.) 

 

ɺʠʜ ʠʩʩʣʝʜʦʚʘʥʠʷ 1 2 3 4 

ʆʄʉ 

(ʩʪʘʮʠʦʥʘʨʥʦ/ʘʤʙʫʣʘʪʦʨʥʦ) 

ɺʄʇ ɼʄʉ ʇʣʘʪʥʳʝ 

ʄʈʊ 356 (55/301) 42 10 1315 

ʂʊ 205 (68/137) 8 6 506 

ʈʝʥʪʛʝʥ 3308 (2646/662) 3 12 1819 

ʋɿʀ+ʌʠʙʨʦʩʢʘʥ 10166 (9164/1002) 28 132 1553 

 

ɺʩʝ ʟʘʷʚʣʝʥʥʳʝ ʦʙʲʝʤʳ ʧʦ ʚʳʧʦʣʥʝʥʠʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʦʩʥʦʚʝ ʆʄʉ ʚʳʧʦʣʥʝʥʳ ʥʘ 

100% (356 ʄʈʊ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ 205 ʂʊ ʠʩʩʣʝʜʦʚʘʥʠʡ). ʋʪʚʝʨʞʜʝʥʥʳʡ ʧʣʘʥ ʥʘ ʦʢʘʟʘʥʠʝ 

ʭʦʟʨʘʩʯʝʪʥʳʭ ʫʩʣʫʛ ʧʦ ʂʊï ʠ ʋɿïʠʩʩʣʝʜʦʚʘʥʠʷʤ ʧʨʝʚʳʰʝʥ ʥʘ 50%, ʧʦ ʬʠʙʨʦʩʢʘʥʫ ʠ ʄʈʊ ð 

ʥʘ 20%. 

ʉʪʦʠʤʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʣʫʯʝʚʦʡ ʜʠʘʛʥʦʩʪʠʢʠ, ʢʦʪʦʨʦʝ ʬʠʥʘʥʩʠʨʫʝʪʩʷ ʠʟ ʩʨʝʜʩʪʚ 

ʆʄʉ ʠʣʠ ʙʶʜʞʝʪʘ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʛʣʘʩʥʦ çʇʨʦʛʨʘʤʤʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʛʘʨʘʥʪʠʡ 

ʙʝʩʧʣʘʪʥʦʛʦ ʦʢʘʟʘʥʠʷ ʛʨʘʞʜʘʥʘʤ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠè. ʉʪʦʠʤʦʩʪʴ ʟʘʚʠʩʠʪ ʦʪ ʢʣʠʥʠʢʦï

ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʛʨʫʧʧʳ ʧʘʮʠʝʥʪʘ, ʚʠʜʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʘʧʧʘʨʘʪʫʨʳ, ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʝʛʦ ʧʨʦʚʝʜʝʥʠʷ. ɺ ʩʨʝʜʥʝʤ ʩʪʦʠʤʦʩʪʴ ʄʈʊ ʦʙʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 4300 ʨʫʙʣʝʡ ʠ ʥʘʧʨʷʤʫʶ 

ʟʘʚʠʩʠʪ ʦʪ ʦʙʣʘʩʪʠ, ʜʣʷ ʢʦʪʦʨʦʡ ʦʥʘ ʧʨʦʚʦʜʠʪʩʷ. ɺʠʜʳ ʤʘʛʥʠʪʥʦïʨʝʟʦʥʘʥʩʥʦʡ ʪʦʤʦʛʨʘʬʠʠ 

ʨʘʟʣʠʯʥʳʭ ʣʦʢʘʣʠʟʘʮʠʡ, ʢʦʪʦʨʳʝ ʚʳʧʦʣʥʷʝʪ ʦʪʜʝʣʝʥʠʝ ʣʫʯʝʚʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʌɻɹʋ ʅʀʀɼʀ 

ʌʄɹɸ ʈʦʩʩʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʊʘʙʣʠʮʝ 4. 
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ʊʘʙʣʠʮʘ 4. 

ʄʈʊ ʈɸɿʃʀʏʅʓʍ ʃʆʂɸʃʀɿɸʎʀʁ, ɺʓʇʆʃʅʗɽʄʓɽ ʆʊɼɽʃɽʅʀɽʄ ʃʋʏɽɺʆʁ 

ɼʀɸɻʅʆʉʊʀʂʀ ʌɻɹʋ ʅʀʀɼʀ ʌʄɹɸ ʈʆʉʉʀʀ 
 

ʐʠʬʨ ʀʩʩʣʝʜʦʚʘʥʠʝ: 

B03.071.01 ʄʈʊ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ (ʩʪʘʥʜʘʨʪʥʘʷ) 

B03.071.02 ʄʈʊ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ (ʨʘʩʰʠʨʝʥʥʘʷ) 

B03.071.03 ʄʈʊ ʛʠʧʦʬʠʟʘ 

B03.071.04 ʄʈʊ ʦʨʙʠʪ 

B03.071.05 ʄʈʊ ʧʨʠʜʘʪʦʯʥʳʭ ʧʘʟʫʭ ʥʦʩʘ 

B03.071.06 ʄʈ ʜʠʬʬʫʟʠʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ 

B03.071.07 ʄʈ ʘʥʛʠʦʛʨʘʬʠʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ (ʘʨʪʝʨʠʠ) 

B03.071.08 ʄʈ ʚʝʥʦʛʨʘʬʠʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ (ʚʝʥʳ, ʩʠʥʫʩʳ) 

B03.071.09 ʄʈʊ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʠ ʛʠʧʦʬʠʟʘ 

B03.071.10 ʄʈʊ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʠ ʦʨʙʠʪ 

B03.071.11 ʄʈʊ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʠ ʘʥʛʠʦʛʨʘʬʠʷ (ʘʨʪʝʨʠʠ) ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ 

B03.071.12 ʄʈʊ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʠ ʚʝʥʦʛʨʘʬʠʷ (ʚʝʥʳ ʠ ʩʠʥʫʩʳ) ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ 

B03.071.13 ʄʈʊ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʘʥʛʠʦʛʨʘʬʠʷ (ʘʨʪʝʨʠʠ) ʠ ʚʝʥʦʛʨʘʬʠʷ (ʚʝʥʳ ʠ ʩʠʥʫʩʳ) 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ 

B03.071.14 ʄʈ ʘʥʛʠʦʛʨʘʬʠʷ (ʘʨʪʝʨʠʠ) ʠ ʚʝʥʦʛʨʘʬʠʷ (ʚʝʥʳ ʠ ʩʠʥʫʩʳ) ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ 

B03.071.15 ʄʈʊ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʠ ʰʝʡʥʦʛʦ ʦʪʜʝʣʘ ʧʦʟʚʦʥʦʯʥʠʢʘ 

B03.071.16 ʄʈʊ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʠ ʘʥʛʠʦʛʨʘʬʠʷ (ʘʨʪʝʨʠʠ) ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʄʈʊ ʰʝʡʥʦʛʦ ʦʪʜʝʣ 

ʧʦʟʚʦʥʦʯʥʠʢʘ 

B03.071.17 ʄʈ ʘʥʛʠʦʛʨʘʬʠʷ ʰʝʠ ʠ ʛʦʣʦʚʳ (ʘʨʪʝʨʠʠ) 

B03.071.18 ʄʈʊ ʰʝʡʥʦʛʦ ʦʪʜʝʣʘ ʧʦʟʚʦʥʦʯʥʠʢʘ ʠ ʘʥʛʠʦʛʨʘʬʠʷ (ʘʨʪʝʨʠʠ) ʰʝʠ 

B03.071.19 ʄʈʊ ʰʝʡʥʦʛʦ ʦʪʜʝʣʘ ʧʦʟʚʦʥʦʯʥʠʢʘ 

B03.071.20 ʄʈʊ ʛʨʫʜʥʦʛʦ ʦʪʜʝʣʘ ʧʦʟʚʦʥʦʯʥʠʢʘ 

B03.071.21 ʄʈʊ ʧʦʷʩʥʠʯʥʦïʢʨʝʩʪʮʦʚʦʛʦ ʦʪʜʝʣʘ ʧʦʟʚʦʥʦʯʥʠʢʘ 

B03.071.22 ʄʈʊ ʜʚʫʭ (ʨʷʜʦʤ ʨʘʩʧʦʣʦʞʝʥʥʳʭ) ʦʪʜʝʣʦʚ ʧʦʟʚʦʥʦʯʥʠʢʘ 

B03.071.23 ʄʈʊ ʪʨʝʭ ʦʪʜʝʣʦʚ ʧʦʟʚʦʥʦʯʥʠʢʘ 

B03.071.24 ʄʈʊ ʢʨʘʥʠʦʚʝʨʪʝʙʨʘʣʴʥʦʛʦ ʧʝʨʝʭʦʜʘ 

B03.071.25 ʄʈʊ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʠ ʢʨʘʥʠʦïʚʝʨʪʝʙʨʘʣʴʥʦʛʦ ʧʝʨʝʭʦʜʘ 

B03.071.26 ʄʈʊ ʢʨʘʥʠʦʚʝʨʪʝʙʨʘʣʴʥʦʛʦ ʧʝʨʝʭʦʜʘ ʠ ʰʝʡʥʦʛʦ ʦʪʜʝʣʘ ʧʦʟʚʦʥʦʯʥʠʢʘ 

B03.071.27 ʄʈʊ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʢʨʘʥʠʦʚʝʨʪʝʙʨʘʣʴʥʦʛʦ ʧʝʨʝʭʦʜʘ ʠ ʰʝʡʥʦʛʦ ʦʪʜʝʣʘ 

ʧʦʟʚʦʥʦʯʥʠʢʘ 

B03.071.28 ʄʈʊ ʧʦʷʩʥʠʯʥʦïʢʨʝʩʪʮʦʚʦʛʦ ʦʪʜʝʣʘ ʧʦʟʚʦʥʦʯʥʠʢʘ ʠ ʢʦʧʯʠʢʘ 

B03.071.29 ʄʈʊ ʢʨʝʩʪʮʦʚʦïʧʦʜʚʟʜʦʰʥʳʭ ʩʦʯʣʝʥʝʥʠʡ 

B03.071.30 ʄʈʊ ʢʦʣʝʥʥʦʛʦ ʩʫʩʪʘʚʘ 

B03.071.31 ʄʈʊ ʛʦʣʝʥʦʩʪʦʧʥʦʛʦ ʩʫʩʪʘʚʘ 

B03.071.32 ʄʈʊ ʧʣʝʯʝʚʦʛʦ ʩʫʩʪʘʚʘ 

B03.071.33 ʄʈʊ ʣʦʢʪʝʚʦʛʦ ʩʫʩʪʘʚʘ 

B03.071.34 ʄʈʊ ʣʫʯʝʟʘʧʷʩʪʥʦʛʦ ʩʫʩʪʘʚʘ 

B03.071.35 ʄʈʊ ʩʪʦʧʳ 

B03.071.36 ʄʈʊ ʢʠʩʪʠ 

B03.071.37 ʄʈʊ ʪʘʟʦʙʝʜʨʝʥʥʳʭ ʩʫʩʪʘʚʦʚ (ʜʚʘ ʩʫʩʪʘʚʘ) 

B03.071.38 ʄʈʊ ʚʠʩʦʯʥʦïʥʠʞʥʝʯʝʣʶʩʪʥʳʭ ʩʫʩʪʘʚʦʚ (ʜʚʘ ʩʫʩʪʘʚʘ) ʩ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʧʨʦʙʘʤʠ 

B03.071.39 ʄʈʊ ʤʷʛʢʠʭ ʪʢʘʥʝʡ (ʦʜʥʘ ʦʙʣʘʩʪʴ) 

B03.071.42 ʄʈ ʭʦʣʘʥʛʠʦʛʨʘʬʠʷ 

B03.071.43 ʄʈʊ ʦʨʛʘʥʦʚ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ, ʟʘʙʨʶʰʠʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʄʈ ʭʦʣʘʥʛʠʦʛʨʘʬʠʷ 

B03.071.46 ʄʈʊ ʦʨʛʘʥʦʚ ʤʘʣʦʛʦ ʪʘʟʘ 
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ʉ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʩʯʝʪʥʳʭ ʥʦʨʤ ʚʨʝʤʝʥʠ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʄʈʊ ʜʝʪʝʡ ʙʳʣ ʧʨʦʚʝʜʝʥ 

ʭʨʦʥʦʤʝʪʨʘʞ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʄʈʊ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʉʨʝʜʠ ʜʝʪʝʡ, ʢʦʪʦʨʳʝ ʚʦʰʣʠ ʚ ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʩʦʚʦʢʫʧʥʦʩʪʴ, ʚ ʚʦʟʨʘʩʪʝ 3ï7 ʣʝʪ ʙʳʣʦ 9,1% 

ʜʝʪʝʡ, 8ï9 ʣʝʪ ð 42,6%, 10ï13 ʣʝʪ ð 35,5% ʠ ʦʪ 14ï17 ʣʝʪ ð 12,8%. 

ʇʨʦʚʝʜʝʥʥʳʡ ʭʨʦʥʦʤʝʪʨʘʞ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʩʨʝʜʥʝʤ ʥʘ ʩʥʷʪʠʝ ʥʘʟʥʘʯʝʥʠʡ ʠʟ ʤʝʜʠʮʠʥʩʢʦʡ 

ʜʦʢʫʤʝʥʪʘʮʠʠ, ʢʦʥʪʨʦʣʴ ʥʘʣʠʯʠʷ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʛʣʘʩʠʷ ʨʦʜʠʪʝʣʝʡ ʠʣʠ ʜʝʪʝʡ ʚ ʚʦʟʨʘʩʪʝ 14ï17 

ʣʝʪ ʠ ʚʥʝʩʝʥʠʝ ʜʘʥʥʳʭ ʨʝʙʝʥʢʘ ʚ ʢʦʤʧʴʶʪʝʨ ʙʳʣʦ ʟʘʪʨʘʯʝʥʦ 4,9Ñ0,2 ʤʠʥʫʪʳ. ʍʨʦʥʦʤʝʪʨʘʞ ʥʝ ʚʳʷʚʠʣ 

ʟʘʚʠʩʠʤʦʩʪʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʦʪ ʚʦʟʨʘʩʪʘ ʧʘʮʠʝʥʪʘ ʠ ʚʠʜʘ 

ʠʩʩʣʝʜʦʚʘʥʠʷ.  

ʆʮʝʥʢʘ ʚʨʝʤʝʥʠ, ʧʦʪʨʘʯʝʥʥʦʛʦ ʥʘ ʨʘʟʜʝʚʘʥʠʝ ʠ ʦʜʝʚʘʥʠʝ ʧʘʮʠʝʥʪʘ, ʧʦʢʘʟʘʣʘ, ʯʪʦ ʚ ʩʨʝʜʥʝʤ ʦʥʦ 

ʩʦʩʪʘʚʣʷʣʦ 1,1Ñ0,5 ʤʠʥʫʪ. ʅʘ ʤʝʨʦʧʨʠʷʪʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʫʢʣʘʜʢʦʡ, ʟʘʢʨʝʧʣʝʥʠʝʤ ʠ ʦʪʢʨʝʧʣʝʥʠʝʤ 

ʬʠʢʩʠʨʫʶʱʠʭ ʫʩʪʨʦʡʩʪʚ ʚ ʩʨʝʜʥʝʤ ʙʳʣʦ ʟʘʪʨʘʯʝʥʦ 9,4Ñ0,6 ʤʠʥʫʪ. ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʚʳʧʦʣʥʝʥʠʝ 

ʄʈʊ ʩʨʝʜʥʝʤ ʟʘʥʠʤʘʣʦ 32,7Ñ1,5 ʤʠʥʫʪ, ʦʜʥʘʢʦ ʥʘ ʚʨʝʤʷ ʝʛʦ ʧʨʦʚʝʜʝʥʠʷ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ 

ʦʢʘʟʳʚʘʣ ʚʠʜ ʠʩʩʣʝʜʦʚʘʥʠʷ (15ï40 ʤʠʥʫʪ). ɺʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʄʈʊ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʝʪʝʡ ʧʨʠʚʝʜʝʥʦ ʚ ʊʘʙʣʠʮʝ 5. 

 

ʊʘʙʣʠʮʘ 5. 

ɺʈɽʄʗ ʇʈʆɺɽɼɽʅʀʗ ʆʊɼɽʃʔʅʓʍ ʂʆʄʇʆʅɽʅʊʆɺ ʄʈʊ 

ʀʉʉʃɽɼʆɺɸʅʀʁ ɼɽʊɽʁ, (ʤʠʥ) 

 

ʉʦʩʪʘʚʣʷʶʱʠʝ ʄʈʊ ʨʝʙʝʥʢʘ 

ɺʨʝʤʷ 

ʧʨʦʚʝʜʝʥʠʷ 

(ʤʠʥ) 

ʉʥʷʪʠʝ ʥʘʟʥʘʯʝʥʠʡ ʠʟ ʤʝʜʠʮʠʥʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʢʦʥʪʨʦʣʴ ʥʘʣʠʯʠʷ 

ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʛʣʘʩʠʷ, ʚʥʝʩʝʥʠʝ ʜʘʥʥʳʭ ʧʘʮʠʝʥʪʘ ʚ ʢʦʤʧʴʶʪʝʨ 

5 

ʈʘʟʜʝʚʘʥʠʝ ʠ ʦʜʝʚʘʥʠʝ ʧʘʮʠʝʥʪʘ 1 

ʋʢʣʘʜʢʘ, ʬʠʢʩʘʮʠʷ ʨʝʙʝʥʢʘ, ʟʘʢʨʝʧʣʝʥʠʝ ʠ ʦʪʢʨʝʧʣʝʥʠʝ ʬʠʢʩʠʨʫʶʱʠʭ ʫʩʪʨʦʡʩʪʚ 9 

ʇʦʜʛʦʪʦʚʢʘ ʘʥʝʩʪʝʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ (ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ) 20 

ɺʳʧʦʣʥʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 33 

 

ɺ ʮʝʣʦʤ ʦʙʩʣʝʜʦʚʘʥʠʝ ʨʝʙʝʥʢʘ ʧʨʠ ʧʦʤʦʱʠ ʄʈʊ ʚ ʩʨʝʜʥʝʤ ʟʘʥʠʤʘʣʦ ʦʢʦʣʦ 48 ʤʠʥʫʪ, ʚ 

ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʥʝ ʚʦʟʥʠʢʘʣʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʧʦʜʛʦʪʦʚʢʝ ʘʥʝʩʪʝʟʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. 

 

ɺʳʚʦʜʳ: 

1. ʆʪʜʝʣʝʥʠʝ ʣʫʯʝʚʦʡ ʜʠʘʛʥʦʩʪʠʢʠ çʌʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ 

ʫʯʨʝʞʜʝʥʠʝ çɼʝʪʩʢʦʛʦ ʥʘʫʯʥʦïʢʣʠʥʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ ʠʥʬʝʢʮʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡè ʌʝʜʝʨʘʣʴʥʦʛʦ 

ʤʝʜʠʢʦïʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʘʛʝʥʪʩʪʚʘ (ʅʀʀɼʀ ʌʄɹɸ ʈʦʩʩʠʠ) ʠʤʝʝʪ 100% ʫʢʦʤʧʣʝʢʪʦʚʘʥʥʦʩʪʴ 

ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʤʠ ʢʘʜʨʘʤʠ ʠ ʭʦʨʦʰʝʝ ʨʝʩʫʨʩʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ.  

2. ʄʈʊ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʝʪʝʡ, ʚʢʣʶʯʘʝʪ ʨʷʜ ʦʧʝʨʘʮʠʡ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʢʦʪʦʨʳʭ ʟʘʚʠʩʠʪ ʦʪ 

ʚʦʟʨʘʩʪʘ ʨʝʙʝʥʢʘ ʠ ʦʪ ʝʛʦ ʩʧʦʩʦʙʥʦʩʪʠ ʩʧʦʢʦʡʥʦ ʣʝʞʘʪʴ ʠ ʥʝ ʜʚʠʛʘʪʴʩʷ ʚʦ ʚʨʝʤʷ ʧʨʦʮʝʜʫʨʳ, 

ʦʜʥʘʢʦ ʥʝ ʢʘʞʜʳʡ ʨʝʙʝʥʦʢ ʩʤʦʞʝʪ ʣʝʞʘʪʴ ʚ ʪʦʤʦʛʨʘʬʝ ʘʙʩʦʣʶʪʥʦ ʥʝʧʦʜʚʠʞʥʦ (15ï40 ʤʠʥʫʪ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʄʈʊ).  

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʇʘʥʫʥʮʝʚʘ ʂ. ʂ. ʅʘʫʯʥʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʤʝʜʠʢʦ-ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʦʨʛʘʥʠʟʘʮʠʠ ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʜʝʪʝʡ ʚ ʫʩʣʦʚʠʷʭ 
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ɸʥʥʦʪʘʮʠʷ. ʅʘ ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ ʜʝʪʩʢʦʛʦ, ʚ ʪʦʤ ʯʠʩʣʝ, ʧʦʜʨʦʩʪʢʦʚʦʛʦ ʥʘʩʝʣʝʥʠʷ 

ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʩʦʟʜʘʶʪ 

ʨʠʩʢ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʙʫʜʫʱʝʛʦ ʧʦʢʦʣʝʥʠʷ ʠ ʚʝʜʫʪ ʢ ʨʦʩʪʫ ʫʨʦʚʥʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ 

ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʉ ʮʝʣʴʶ ʦʮʝʥʢʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʧʦ ʦʙʨʘʱʘʝʤʦʩʪʠ ʚ ʤʝʜʠʮʠʥʩʢʠʝ 

ʦʨʛʘʥʠʟʘʮʠʠ, ʦʢʘʟʳʚʘʶʱʠʝ ʘʤʙʫʣʘʪʦʨʥʫʶ ʧʦʤʦʱʴ ʧʦʜʨʦʩʪʢʦʚʦʤʫ ʥʘʩʝʣʝʥʠʶ 15ï17 ʣʝʪ, 

ʧʨʦʞʠʚʘʶʱʝʤʫ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ, ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʚʳʢʦʧʠʨʦʚʢʘ ʩʚʝʜʝʥʠʡ ʬʦʨʤʳ ˉ12 

çʉʚʝʜʝʥʠʷ ʦ ʯʠʩʣʝ ʟʘʙʦʣʝʚʘʥʠʡ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʫ ʧʘʮʠʝʥʪʦʚ, ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʨʘʡʦʥʝ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠè. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʚ ʮʝʣʦʤ ʚ 2015ï2017 

ʛʦʜʳ ʥʘʙʣʶʜʘʣʩʷ ʨʦʩʪ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʧʦʜʨʦʩʪʢʦʚʦʛʦ ʥʘʩʝʣʝʥʠʷ. ɺ ʩʪʨʫʢʪʫʨʝ ʧʝʨʚʠʯʥʦʡ ʠ 

ʦʙʱʝʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʧʝʨʚʦʝ ʤʝʩʪʦ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤ ʦʪʨʳʚʦʤ ʫ ʧʦʜʨʦʩʪʢʦʚ 15ï17 ʣʝʪ 

ʟʘʥʠʤʘʣʠ ʙʦʣʝʟʥʠ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ, ʜʦʣʷ ʢʦʪʦʨʳʭ ʧʦʩʪʝʧʝʥʥʦ ʩʥʠʞʘʣʘʩʴ ʦʪ 2015 ʢ 2017 ʛʦʜʫ. 

ʕʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʙʱʝʨʦʩʩʠʡʩʢʦʡ ʪʝʥʜʝʥʮʠʠ, ʦʜʥʘʢʦ ʫʜʝʣʴʥʳʡ ʚʝʩ ʟʘʙʦʣʝʚʘʥʠʡ ʦʨʛʘʥʦʚ 

ʜʳʭʘʥʠʷ ʫ ʧʦʜʨʦʩʪʢʦʚ, ʧʨʠʢʨʝʧʣʝʥʥʳʭ ʢ ɻɹʋɿ ʃʆ çʊʦʢʩʦʚʩʢʘʷ ʈɹè ʚʳʰʝ, ʯʝʤ ʚ ʩʨʝʜʥʝʤ 

ʧʦ ʈʦʩʩʠʠ. 
 

Abstract. The health of children, including adolescents, is affected by a significant number 

of adverse factors that pose a risk to the normal development of the future generation and lead 

to an increase in the incidence rate in the Russian Federation. For assessing the morbidity rate 

on request, medical organizations that provide outpatient care to adolescents aged 15ï17 living 

in rural areas have copied the form no. 12 ñInformation on the number of diseases registered 

with patients living in the area of care for the medical organizationò. The study showed that 

in general in 2015ï2017 there was an increase in the incidence the adolescent population. 

In the structure of primary and general morbidity, respiratory diseases, the share of which gradually 
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decreased from 2015 to 2017, occupied the first place with a significant gap in adolescents aged 15ï

17. This corresponds to the allïRussian trend; however, the specific gravity of respiratory diseases 

in adolescents attached to the Leningrad Regional Clinical Hospital ñToksovskayaò is higher than 

the Russian average. 
 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʝʨʚʠʯʥʘʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ, ʦʙʱʘʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ, ʩʪʨʫʢʪʫʨʘ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ, ʧʦʜʨʦʩʪʢʦʚʳʡ ʚʦʟʨʘʩʪ, ʩʝʣʴʩʢʘʷ ʤʝʩʪʥʦʩʪʴ. 
 

Keywords: primary morbidity, overall morbidity, morbidity structure, adolescence, rural areas. 
 

ɺʚʝʜʝʥʠʝ 

ʆʭʨʘʥʘ ʟʜʦʨʦʚʴʷ ʛʨʘʞʜʘʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʠʩʪʝʤʫ ʤʝʨ, ʦʩʫʱʝʩʪʚʣʷʝʤʳʭ ʦʨʛʘʥʘʤʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ, ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ, ʦʨʛʘʥʠʟʘʮʠʷʤʠ, ʜʦʣʞʥʦʩʪʥʳʤʠ ʣʠʮʘʤʠ, 

ʩʘʤʠʤʠ ʛʨʘʞʜʘʥʘʤʠ ʚ ʮʝʣʷʭ ʧʨʦʬʠʣʘʢʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʡ, ʩʦʭʨʘʥʝʥʠʷ ʠ ʫʢʨʝʧʣʝʥʠʷ 

ʬʠʟʠʯʝʩʢʦʛʦ ʠ ʧʩʠʭʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ ʢʘʞʜʦʛʦ ʯʝʣʦʚʝʢʘ, ʧʦʜʜʝʨʞʘʥʠʷ ʝʛʦ ʜʦʣʛʦʣʝʪʥʝʡ 

ʘʢʪʠʚʥʦʡ ʞʠʟʥʠ, ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʝʤʫ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ (1). ʈʝʘʣʠʟʘʮʠʷ ʤʝʨ ʧʦ ʦʭʨʘʥʝ 

ʟʜʦʨʦʚʴʷ ʛʨʘʞʜʘʥ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʜʝʡʩʪʚʫʶʱʝʡ ʩʠʩʪʝʤʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ [1]. ʌʝʜʝʨʘʣʴʥʳʤ 

ʟʘʢʦʥʦʤ ʦʪ 21 ʥʦʷʙʨʷ 2011 ʛʦʜʘ ̄ 323-ʌɿ çʆʙ ʦʩʥʦʚʘʭ ʦʭʨʘʥʳ ʟʜʦʨʦʚʴʷ ʛʨʘʞʜʘʥ ʚ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè ʟʘʢʨʝʧʣʝʥ ʧʨʠʦʨʠʪʝʪ ʦʭʨʘʥʳ ʟʜʦʨʦʚʴʷ ʜʝʪʝʡ. ɻʦʩʫʜʘʨʩʪʚʦ ʧʨʠʟʥʘʝʪ 

ʦʭʨʘʥʫ ʟʜʦʨʦʚʴʷ ʜʝʪʝʡ ʢʘʢ ʦʜʥʦ ʠʟ ʚʘʞʥʝʡʰʠʭ ʠ ʥʝʦʙʭʦʜʠʤʳʭ ʫʩʣʦʚʠʡ ʠʭ ʬʠʟʠʯʝʩʢʦʛʦ ʠ 

ʧʩʠʭʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. 

ʅʘ ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ ʜʝʪʩʢʦʛʦ, ʚ ʪʦʤ ʯʠʩʣʝ, ʧʦʜʨʦʩʪʢʦʚʦʛʦ ʥʘʩʝʣʝʥʠʷ ʦʢʘʟʳʚʘʝʪ 

ʚʣʠʷʥʠʝ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʩʦʟʜʘʶʪ ʨʠʩʢ ʜʣʷ 

ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʙʫʜʫʱʝʛʦ ʧʦʢʦʣʝʥʠʷ ʠ ʚʝʜʫʪ ʢ ʨʦʩʪʫ ʫʨʦʚʥʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʚ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ [2]. ɿʘ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʯʠʩʣʦ ʟʜʦʨʦʚʳʭ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ, ʘ 

ʪʘʢʞʝ ʠʤʝʶʱʠʭ ʪʦʣʴʢʦ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʚ ʩʪʨʘʥʝ ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʠʣʦʩʴ, ʘ 

ʢʦʣʠʯʝʩʪʚʦ ʭʨʦʥʠʯʝʩʢʠ ʙʦʣʴʥʳʭ ð ʨʝʟʢʦ ʚʦʟʨʦʩʣʦ. 

ʉ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʚʩʝʤʠ ʤʝʜʠʮʠʥʩʢʠʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ, ʦʢʘʟʳʚʘʶʱʠʝ 

ʤʝʜʠʮʠʥʩʢʫʶ ʧʦʤʦʱʴ ʚ ʘʤʙʫʣʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ, ʟʘʧʦʣʥʷʝʪʩʷ ʛʦʜʦʚʘʷ ʬʦʨʤʘ ʬʝʜʝʨʘʣʴʥʦʛʦ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʬʦʨʤʘ ˉ12 çʉʚʝʜʝʥʠʷ ʦ ʯʠʩʣʝ ʟʘʙʦʣʝʚʘʥʠʡ, 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʫ ʧʘʮʠʝʥʪʦʚ, ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʨʘʡʦʥʝ ʦʙʩʣʫʞʠʚʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠè. ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ ʧʦ ʜʘʥʥʳʤ ʦʙʨʘʱʘʝʤʦʩʪʠ ʚʢʣʶʯʘʝʪ ʦʙʱʫʶ ʠ ʧʝʨʚʠʯʥʫʶ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ. 

ʆʙʱʘʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ, ʦʥʘ ʞʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʠʣʠ ʙʦʣʝʟʥʝʥʥʦʩʪʴ, ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʝʨʚʠʯʥʳʭ ʚ ʦʪʯʝʪʥʦʤ ʛʦʜʫ ʩʣʫʯʘʝʚ ʦʙʨʘʱʝʥʠʡ ʥʘʩʝʣʝʥʠʷ ʟʘ 

ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʴʶ ʧʦ ʧʦʚʦʜʫ ʟʘʙʦʣʝʚʘʥʠʡ, ʚʳʷʚʣʝʥʥʳʭ ʢʘʢ ʚ ʦʪʯʝʪʥʦʤ, ʪʘʢ ʠ ʚ 

ʧʨʝʜʳʜʫʱʠʝ ʛʦʜʳ. ʇʦʜ ʧʝʨʚʠʯʥʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴʶ ʧʦʥʠʤʘʶʪ ʩʦʚʦʢʫʧʥʦʩʪʴ ʥʦʚʳʭ, ʥʠʛʜʝ 

ʨʘʥʝʝ ʥʝ ʫʯʪʝʥʥʳʭ ʠ ʚʧʝʨʚʳʝ ʚ ʦʪʯʝʪʥʦʤ ʛʦʜʫ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʧʨʠ ʦʙʨʘʱʝʥʠʠ ʥʘʩʝʣʝʥʠʷ 

ʟʘ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʴʶ ʩʣʫʯʘʝʚ ʟʘʙʦʣʝʚʘʥʠʡ [3]. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʘʩʴ ʦʮʝʥʢʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʧʦʜʨʦʩʪʢʦʚʦʛʦ ʥʘʩʝʣʝʥʠʷ 15ï17 

ʣʝʪ, ʧʨʦʞʠʚʘʶʱʝʛʦ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ. 
 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʉ ʧʦʤʦʱʴʶ çʂʘʨʪʳ ʚʳʢʦʧʠʨʦʚʢʠ ʠʟ ʬʝʜʝʨʘʣʴʥʦʡ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʪʯʝʪʥʦʩʪʠ 

çʉʚʝʜʝʥʠʷ ʦ ʯʠʩʣʝ ʟʘʙʦʣʝʚʘʥʠʡ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʫ ʧʘʮʠʝʥʪʦʚ, ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʨʘʡʦʥʝ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠè ʬʦʨʤʘ ˉ12 ʧʨʦʠʟʚʝʜʝʥʘ ʦʮʝʥʢʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ 

ʧʦ ʦʙʨʘʱʘʝʤʦʩʪʠ ʧʦʜʨʦʩʪʢʦʚ 15ï17 ʣʝʪ.  

ɹʘʟʦʡ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʫʯʨʝʞʜʝʥʠʝ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ çʊʦʢʩʦʚʩʢʘʷ ʨʘʡʦʥʥʘʷ ʙʦʣʴʥʠʮʘè (ɻɹʋɿ ʃʆ 
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çʊʦʢʩʦʚʩʢʘʷ ʨʘʡʦʥʥʘʷ ʙʦʣʴʥʠʮʘè). 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. ɽʞʝʜʥʝʚʥʦ ʢ ʚʨʘʯʘʤ ʠ ʤʝʜʠʮʠʥʩʢʠʤ ʩʝʩʪʨʘʤ ʧʨʠʭʦʜʷʪ ʩʚʳʰʝ 2500 ʯʝʣʦʚʝʢ, ʙʦʣʝʝ 

100 ʯʝʣʦʚʝʢ ʢʘʞʜʳʡ ʜʝʥʴ ʦʙʨʘʱʘʶʪʩʷ ʚ ʧʨʠʝʤʥʦʝ ʦʪʜʝʣʝʥʠʝ ʩʪʘʮʠʦʥʘʨʘ ʥʘ 

ʛʦʩʧʠʪʘʣʠʟʘʮʠʶ ʠ ʜʣʷ ʦʢʘʟʘʥʠʷ ʥʝʦʪʣʦʞʥʦʡ ʧʦʤʦʱʠ. ɹʨʠʛʘʜʳ ʩʢʦʨʦʡ ʤʝʜʠʮʠʥʩʢʦʡ 

ʧʦʤʦʱʠ ʚʳʝʟʞʘʶʪ ʧʦ ʵʢʩʪʨʝʥʥʳʤ ʚʳʟʦʚʘʤ ʜʦ 120 ʨʘʟ ʚ ʩʫʪʢʠ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʙʦʣʴʥʠʮʳ ʥʘʭʦʜʠʪʩʷ 63 ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘ ʩ 

ʯʠʩʣʝʥʥʦʩʪʴʶ ʧʨʠʢʨʝʧʣʝʥʥʦʛʦ ʥʘʩʝʣʝʥʠʷ 106165 ʯʝʣʦʚʝʢ ʧʦ ʜʘʥʥʳʤ ʥʘ 1 ʷʥʚʘʨʷ 2018 

ʛʦʜʘ. ʆʜʥʘʢʦ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʞʠʚʫʪ ʦʢʦʣʦ 150 000 ʞʠʪʝʣʝʡ, ʘ ʚ ʚʝʩʝʥʥʝï

ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʯʠʩʣʦ ʧʨʦʞʠʚʘʶʱʠʭ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʦʯʪʠ ʚʜʚʦʝ ʟʘ ʩʯʝʪ ʦʪʜʳʭʘʶʱʠʭ. 

ɺ ʢʘʯʝʩʪʚʝ ʘʧʧʘʨʘʪʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʨʘʙʦʯʠʝ ʩʪʘʥʮʠʠ (ʢʦʤʧʴʶʪʝʨʳ) 

ʩ ʧʨʦʮʝʩʩʦʨʦʤ ʢʣʘʩʩʘ Intel Core 2 Duo. ɼʣʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʠ ʘʥʘʣʠʟʘ 

ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʠʤʝʥʷʣʠʩʴ ʧʘʢʝʪʳ Microsoft Office 2010 ʠ STATISTICA 5.0. 
 

ʈʝʟʫʣʴʪʘʪʳ 

ʇʦʨʷʜʦʢ ʧʨʠʢʨʝʧʣʝʥʠʷ ʛʨʘʞʜʘʥ ʢ ɻɹʋɿ ʃʆ çʊʦʢʩʦʚʩʢʘʷ ʈɹè ʩʦʩʪʘʚʣʝʥ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩʦ ʩʪʘʪʴʝʡ 21 (ʚʳʙʦʨ ʚʨʘʯʘ ʠ ʤʝʜʠʮʠʥʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ) ʌʝʜʝʨʘʣʴʥʦʛʦ ɿʘʢʦʥʘ ˉ323-ʌɿ ʦʪ 

21.11.2011 çʆʙ ʦʩʥʦʚʘʭ ʦʭʨʘʥʳ ʟʜʦʨʦʚʴʷ ʛʨʘʞʜʘʥ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè, ʌʝʜʝʨʘʣʴʥʦʛʦ 

ɿʘʢʦʥʘ ̄ 326-ʌɿ ʦʪ 29.11.2010 çʆʙ ʦʙʷʟʘʪʝʣʴʥʦʤ ʤʝʜʠʮʠʥʩʢʦʤ ʩʪʨʘʭʦʚʘʥʠʠ ʚ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠè, ʧʨʠʢʘʟʦʤ ʄʠʥʠʩʪʝʨʩʪʚʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ ʩʦʮʠʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ˉ406-ʥ ʦʪ 

26.04.2012 çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʧʦʨʷʜʢʘ ʚʳʙʦʨʘ ʛʨʘʞʜʘʥʠʥʦʤ ʤʝʜʠʮʠʥʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʠ 

ʦʢʘʟʘʥʠʠ ʝʤʫ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʚ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʛʘʨʘʥʪʠʡ 

ʙʝʩʧʣʘʪʥʦʛʦ ʦʢʘʟʘʥʠʷ ʛʨʘʞʜʘʥʘʤ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠè.  

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʧʝʨʚʠʯʥʦʡ ʤʝʜʠʢʦïʩʘʥʠʪʘʨʥʦʡ ʧʦʤʦʱʠ ʛʨʘʞʜʘʥʠʥʝ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʧʦʜʨʦʩʪʢʠ 15ï17 ʣʝʪ, ʚʳʙʠʨʘʶʪ ʤʝʜʠʮʠʥʩʢʫʶ ʦʨʛʘʥʠʟʘʮʠʶ, ʢʘʢ ʧʨʘʚʠʣʦ ʧʦ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦï

ʫʯʘʩʪʢʦʚʦʤʫ ʧʨʠʥʮʠʧʫ, ʥʦ ʥʝ ʯʘʱʝ ʯʝʤ ʦʜʠʥ ʨʘʟ ʚ ʛʦʜ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʩʣʫʯʘʝʚ ʠʟʤʝʥʝʥʠʷ 

ʤʝʩʪʘ ʞʠʪʝʣʴʩʪʚʘ ʠʣʠ ʤʝʩʪʘ ʧʨʝʙʳʚʘʥʠʷ ʛʨʘʞʜʘʥʠʥʘ).  

ʏʠʩʣʝʥʥʦʩʪʴ ʧʨʠʢʨʝʧʣʝʥʥʦʛʦ ʧʦʜʨʦʩʪʢʦʚʦʛʦ ʥʘʩʝʣʝʥʠʷ 15ï17 ʣʝʪ ʢ ɻɹʋɿ ʃʆ 

çʊʦʢʩʦʚʩʢʘʷ ʈɹè ʚ 2015 ʛʦʜʫ ʩʦʩʪʘʚʠʣʦ 3338 ʯʝʣʦʚʝʢ, ʚ 2016 ʛʦʜʫ ð 5155 ʠ ʚ 2017 ʛʦʜʫ ð 

2815. ɼʠʥʘʤʠʢʘ ʯʠʩʣʝʥʥʦʩʪʠ ʜʝʪʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ 0ï17 ʣʝʪ ʠ ʧʦʜʨʦʩʪʢʦʚ 15ï17 ʣʝʪ ʚ 2015ï

2017 ʛʦʜʘʭ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʈʠʩʫʥʢʝ 1. 
 

 
 

ʈʠʩʫʥʦʢ 1. ɼʠʥʘʤʠʢʘ ʯʠʩʣʝʥʥʦʩʪʠ ʜʝʪʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ 0ï17 ʣʝʪ ʠ ʧʦʜʨʦʩʪʢʦʚ 15ï17 ʣʝʪ ʚ 2015ï

2017 ʛʛ. (ʘʙʩ.). 
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ʆʮʝʥʢʘ ʦʙʱʝʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʧʦʜʨʦʩʪʢʦʚ 15ï17 ʣʝʪ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʚ 2015 ʛʦʜʫ ʦʥʘ ʙʳʣʘ 

1194,7ă, ʚ 2016 ʛʦʜʫ ð 940,1ă, ʚ 2017 ʛʦʜʫ ð 1352,4ă. ɼʠʥʘʤʠʢʘ ʦʙʱʝʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ 

ʧʦʜʨʦʩʪʢʦʚ 15ï17 ʣʝʪ ʚ 2015ï2017 ʛʦʜʳ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʈʠʩʫʥʢʝ 2. 
 

 
ʈʠʩʫʥʦʢ 2. ʆʙʱʘʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʧʦʜʨʦʩʪʢʦʚ 15ï17 ʣʝʪ ʚ 2015ï2017 ʛʛ. (ʚ ă). 
 

ʇʝʨʚʠʯʥʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʧʦʜʨʦʩʪʢʦʚ 15ï17 ʣʝʪ ʚ 2015 ʛʦʜʫ ʙʳʣʘ 852,1ă, ʚ 2016 ʛʦʜʫ 

ð 759,1ă, ʚ 2017 ʛʦʜʫ ð 838,0ă. ɻʨʘʬʠʯʝʩʢʠ ʧʝʨʚʠʯʥʘʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʧʦʜʨʦʩʪʢʦʚ 15ï17 

ʣʝʪ ʚ 2015ï2017 ʛʦʜʘʭ ʦʪʦʙʨʘʞʝʥʘ ʥʘ ʈʠʩʫʥʢʝ 3. 
 

 
ʈʠʩʫʥʦʢ 3. ʇʝʨʚʠʯʥʘʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʧʦʜʨʦʩʪʢʦʚ 15ï17 ʣʝʪ ʚ 2015ï2017 ʛʛ. (ʚ ă). 
 

ɺ ʩʪʨʫʢʪʫʨʝ ʦʙʱʝʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʧʦʜʨʦʩʪʢʦʚ 15ï17 ʣʝʪ ʚ 2015 ʛʦʜʫ ʧʝʨʚʦʝ ʤʝʩʪʦ 

ʧʨʠʥʘʜʣʝʞʘʣʦ ʙʦʣʝʟʥʷʤ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ, ʯʪʦ ʩʦʩʪʘʚʠʣʦ ð 60,2% ʦʪ ʚʩʝʭ ʟʘʙʦʣʝʚʘʥʠʡ, 

ʚʪʦʨʦʝ ʨʘʟʜʝʣʠʣʠ ʤʝʞʜʫ ʩʦʙʦʡ ʙʦʣʝʟʥʠ ʛʣʘʟʘ ʠ ʝʛʦ ʧʨʠʜʘʪʦʯʥʦʛʦ ʘʧʧʘʨʘʪʘ ʠ ʙʦʣʝʟʥʠ ʫʭʘ ʠ 

ʩʦʩʮʝʚʠʜʥʦʛʦ ʦʪʨʦʩʪʢʘ (ʧʦ 5,9%), ʪʨʝʪʴʝ ʤʝʩʪʦ ʧʨʠʥʘʜʣʝʞʘʣʦ ʪʨʘʚʤʘʤ ʦʪʨʘʚʣʝʥʠʷʤ ʠ 

ʥʝʢʦʪʦʨʳʤ ʜʨʫʛʠʤ ʧʦʩʣʝʜʩʪʚʠʷʤ ʚʦʟʜʝʡʩʪʚʠʷ ʚʥʝʰʥʠʭ ʧʨʠʯʠʥ ð 4,9%.  

ɺ 2016 ʛʦʜʫ ʪʘʢʞʝ ʚ ʩʪʨʫʢʪʫʨʝ ʦʙʱʝʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʥʘ ʧʝʨʚʦʤ ʤʝʩʪʝ ʙʳʣʠ ʙʦʣʝʟʥʠ 

ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ, ʫʜʝʣʴʥʳʡ ʚʝʩ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʠʣ 60,6%, ʥʘ ʚʪʦʨʦʤ ð ʙʦʣʝʟʥʠ ʛʣʘʟʘ ʠ ʝʛʦ 

ʧʨʠʜʘʪʦʯʥʦʛʦ ʘʧʧʘʨʘʪʘ ð 6,3%, ʥʘ ʪʨʝʪʴʝʤ ð ʙʦʣʝʟʥʠ ʫʭʘ ʠ ʩʦʩʮʝʚʠʜʥʦʛʦ ʦʪʨʦʩʪʢʘ ð 5,1%.  

ɺ 2017 ʛʦʜʫ ʥʘ ʧʝʨʚʦʤ ʤʝʩʪʝ ʚ ʩʪʨʫʢʪʫʨʝ ʦʙʱʝʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʧʦʜʨʦʩʪʢʦʚ 15ï17 ʣʝʪ 

ʩʥʦʚʘ ʙʳʣʠ ʙʦʣʝʟʥʠ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ, ʥʦ ʠʭ ʫʜʝʣʴʥʳʡ ʚʝʩ ʩʥʠʟʠʣʩʷ ʜʦ 50,7%. ɺʪʦʨʦʝ ʤʝʩʪʦ ʚ 

2017 ʛʦʜʫ ʧʨʠʥʘʜʣʝʞʘʣʦ ʙʦʣʝʟʥʷʤ ʛʣʘʟʘ ʠ ʝʛʦ ʧʨʠʜʘʪʦʯʥʦʛʦ ʘʧʧʘʨʘʪʘ ð 9,2%, ʘ ʪʨʝʪʴʝ ʤʝʩʪʦ 

ʙʦʣʝʟʥʷʤ ʤʦʯʝʧʦʣʦʚʦʡ ʩʠʩʪʝʤʳ ð 5,3%. ʉʪʨʫʢʪʫʨʘ ʦʙʱʝʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʧʦʜʨʦʩʪʢʦʚ 15ï17 

ʣʝʪ ʧʦ ʦʪʜʝʣʴʥʳʤ ʢʣʘʩʩʘʤ ʟʘʙʦʣʝʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʊʘʙʣʠʮʝ 1. 

ɺ ʩʪʨʫʢʪʫʨʝ ʧʝʨʚʠʯʥʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʧʦʜʨʦʩʪʢʦʚ 15ï17 ʣʝʪ, ʢʘʢ ʠ ʚ ʩʪʨʫʢʪʫʨʝ ʦʙʱʝʡ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ, ʚ 2015 ʛʦʜʫ ʧʝʨʚʦʝ ʤʝʩʪʦ ʙʳʣʦ ʫ ʙʦʣʝʟʥʝʡ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ, ʫʜʝʣʴʥʳʡ ʚʝʩ 

ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʠʣ 65,3%, ʚʪʦʨʦʝ ʤʝʩʪʦ ʧʨʠʥʘʜʣʝʞʘʣʦ ʪʨʘʚʤʘʤ ʦʪʨʘʚʣʝʥʠʷʤ ʠ ʥʝʢʦʪʦʨʳʤ 

ʜʨʫʛʠʤ ʧʦʩʣʝʜʩʪʚʠʷʤ ʚʦʟʜʝʡʩʪʚʠʷ ʚʥʝʰʥʠʭ ʧʨʠʯʠʥ ð 15,4%, ʪʨʝʪʴʝ ʤʝʩʪʦ ð ʙʦʣʝʟʥʷʤ ʫʭʘ ʠ 

ʩʦʩʮʝʚʠʜʥʦʛʦ ʦʪʨʦʩʪʢʘ ð 4,8%. 
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ʊʘʙʣʠʮʘ 1. 

ʉʊʈʋʂʊʋʈɸ ʆɹʑɽʁ ɿɸɹʆʃɽɺɸɽʄʆʉʊʀ  

ʇʆɼʈʆʉʊʂʆɺ 15ï17 ʃɽʊ ɺ 2015ï2017 ʛʛ. (ʚ %) 
 

ʂʣʘʩʩ ʟʘʙʦʣʝʚʘʥʠʷ ʇʦʜʨʦʩʪʢʠ 15ï17 ʣʝʪ 

2015 2016 2017 

ʅʝʢʦʪʦʨʳʝ ʠʥʬʝʢʮʠʦʥʥʳʝ ʠ ʧʘʨʘʟʠʪʘʨʥʳʝ ʙʦʣʝʟʥʠ 1,0 1,3 2,9 

ʅʦʚʦʦʙʨʘʟʦʚʘʥʠʷ 0,3 0,5 0,1 

ɹʦʣʝʟʥʠ ʢʨʦʚʠ ʠ ʢʨʦʚʝʪʚʦʨʥʳʭ ʦʨʛʘʥʦʚ ʠ ʦʪʜʝʣʴʥʳʝ ʥʘʨʫʰʝʥʠʷ, 

ʚʦʚʣʝʢʘʶʱʠʝ ʠʤʤʫʥʥʳʡ ʤʝʭʘʥʠʟʤ 

0,4 0,4 1,2 

ɹʦʣʝʟʥʠ ʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤʳ, ʨʘʩʩʪʨʦʡʩʪʚʘ ʧʠʪʘʥʠʷ ʠ 

ʥʘʨʫʰʝʥʠʷ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ 

2,2 2,1 4,7 

ʇʩʠʭʠʯʝʩʢʠʝ ʨʘʩʩʪʨʦʡʩʪʚʘ ʠ ʨʘʩʩʪʨʦʡʩʪʚʘ ʧʦʚʝʜʝʥʠʷ 1,8 0,1 0,1 

ɹʦʣʝʟʥʠ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ 4,1 3,3 3,7 

ɹʦʣʝʟʥʠ ʛʣʘʟʘ ʠ ʝʛʦ ʧʨʠʜʘʪʦʯʥʦʛʦ ʘʧʧʘʨʘʪʘ 5,9 6,3 9,2 

ɹʦʣʝʟʥʠ ʫʭʘ ʠ ʩʦʩʮʝʚʠʜʥʦʛʦ ʦʪʨʦʩʪʢʘ 5,9 5,1 4,9 

ɹʦʣʝʟʥʠ ʩʠʩʪʝʤʳ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ 0,7 0,7 0,7 

ɹʦʣʝʟʥʠ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ 60,2 60,6 50,7 

ɹʦʣʝʟʥʠ ʦʨʛʘʥʦʚ ʧʠʱʝʚʘʨʝʥʠʷ 4,4 4,2 4,5 

ɹʦʣʝʟʥʠ ʢʦʞʠ ʠ ʧʦʜʢʦʞʥʦʡ ʢʣʝʪʯʘʪʢʠ 2,8 2,9 4,0 

ɹʦʣʝʟʥʠ ʢʦʩʪʥʦïʤʳʰʝʯʥʦʡ ʩʠʩʪʝʤʳ ʠ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ 2,1 2,1 2,8 

ɹʦʣʝʟʥʠ ʤʦʯʝʧʦʣʦʚʦʡ ʩʠʩʪʝʤʳ 2,2 2,6 5,3 

ɺʨʦʞʜʝʥʥʳʝ ʘʥʦʤʘʣʠʠ (ʧʦʨʦʢʠ ʨʘʟʚʠʪʠʷ), ʜʝʬʦʨʤʘʮʠʠ ʠ 

ʭʨʦʤʦʩʦʤʥʳʝ ʥʘʨʫʰʝʥʠʷ 

0,4 0,3 0,3 

ʊʨʘʚʤʳ, ʦʪʨʘʚʣʝʥʠʷ ʠ ʥʝʢʦʪʦʨʳʝ ʜʨ. ʧʦʩʣʝʜʩʪʚʠʷ ʚʦʟʜʝʡʩʪʚʠʷ 

ʚʥʝʰʥʠʭ ʧʨʠʯʠʥ 

4,9 3,7 3,6 

ʇʨʦʯʠʝ  0,7 0,8 0,8 
 

ɺ 2016 ʛʦʜʫ ʪʘʢʞʝ ʚ ʩʪʨʫʢʪʫʨʝ ʧʝʨʚʠʯʥʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʥʘ ʧʝʨʚʦʤ ʤʝʩʪʝ ʙʳʣʠ 

ʙʦʣʝʟʥʠ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ ð 76,5%, ʥʘ ʚʪʦʨʦʤ ð ʙʦʣʝʟʥʠ ʫʭʘ ʠ ʩʦʩʮʝʚʠʜʥʦʛʦ ʦʪʨʦʩʪʢʘ ð 

6,0%, ʥʘ ʪʨʝʪʴʝʤ ð ʙʦʣʝʟʥʠ ʛʣʘʟʘ ʠ ʝʛʦ ʧʨʠʜʘʪʦʯʥʦʛʦ ʘʧʧʘʨʘʪʘ ð 4,2%.  

ɺ 2017 ʛʦʜʫ, ʢʘʢ ʠ ʚ ʧʨʝʜʳʜʫʱʠʝ ʛʦʜʳ, ʥʘ ʧʝʨʚʦʤ ʤʝʩʪʝ ʙʳʣʠ ʙʦʣʝʟʥʠ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ, 

ʫʜʝʣʴʥʳʡ ʚʝʩ ʢʦʪʦʨʳʭ ʙʳʣ 71,7%, ʚʪʦʨʦʝ ʤʝʩʪʦ ʧʨʠʥʘʜʣʝʞʘʣʦ ʪʨʘʚʤʘʤ ʦʪʨʘʚʣʝʥʠʷʤ ʠ 

ʥʝʢʦʪʦʨʳʤ ʜʨʫʛʠʤ ʧʦʩʣʝʜʩʪʚʠʷʤ ʚʦʟʜʝʡʩʪʚʠʷ ʚʥʝʰʥʠʭ ʧʨʠʯʠʥ ð 6,3%, ʘ ʪʨʝʪʴʝ ʤʝʩʪʦ ʙʳʣʦ 

ʫ ʙʦʣʝʟʥʝʡ ʫʭʘ ʠ ʩʦʩʮʝʚʠʜʥʦʛʦ ʦʪʨʦʩʪʢʘ ð 4,1%. ʉʪʨʫʢʪʫʨʘ ʧʝʨʚʠʯʥʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ 

ʧʦʜʨʦʩʪʢʦʚ 15ï17 ʣʝʪ ʧʨʠʚʝʜʝʥʘ ʚ ʊʘʙʣʠʮʝ 2. 
 

ʊʘʙʣʠʮʘ 2.  

ʉʊʈʋʂʊʋʈɸ ʇɽʈɺʀʏʅʆʁ ɿɸɹʆʃɽɺɸɽʄʆʉʊʀ  

ʇʆɼʈʆʉʊʂʆɺ 15ï17 ʃɽʊ ɺ 2015ï2017 ʛʛ. (ʚ %) 
 

ʂʣʘʩʩ ʟʘʙʦʣʝʚʘʥʠʷ ʇʦʜʨʦʩʪʢʠ 15ï17 ʣʝʪ 

2015 2016 2017 

1 2 3 4 

ʅʝʢʦʪʦʨʳʝ ʠʥʬʝʢʮʠʦʥʥʳʝ ʠ ʧʘʨʘʟʠʪʘʨʥʳʝ ʙʦʣʝʟʥʠ 1,0 0,9 2,0 

ʅʦʚʦʦʙʨʘʟʦʚʘʥʠʷ 0,1 0,4 0,2 

ɹʦʣʝʟʥʠ ʢʨʦʚʠ ʠ ʢʨʦʚʝʪʚʦʨʥʳʭ ʦʨʛʘʥʦʚ ʠ ʦʪʜʝʣʴʥʳʝ 

ʥʘʨʫʰʝʥʠʷ, ʚʦʚʣʝʢʘʶʱʠʝ ʠʤʤʫʥʥʳʡ ʤʝʭʘʥʠʟʤ 

0,3 0,3 0,3 

ɹʦʣʝʟʥʠ ʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤʳ, ʨʘʩʩʪʨʦʡʩʪʚʘ ʧʠʪʘʥʠʷ ʠ 

ʥʘʨʫʰʝʥʠʷ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ 

0,8 0,6 1,9 
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ʆʢʦʥʯʘʥʠʝ ʊʘʙʣʠʮʳ 2. 

1 2 3 4 

ʇʩʠʭʠʯʝʩʢʠʝ ʨʘʩʩʪʨʦʡʩʪʚʘ ʠ ʨʘʩʩʪʨʦʡʩʪʚʘ ʧʦʚʝʜʝʥʠʷ ð ð ð 

ɹʦʣʝʟʥʠ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ 0,9 1,1 0,9 

ɹʦʣʝʟʥʠ ʛʣʘʟʘ ʠ ʝʛʦ ʧʨʠʜʘʪʦʯʥʦʛʦ ʘʧʧʘʨʘʪʘ 2,8 4,2 1,8 

ɹʦʣʝʟʥʠ ʫʭʘ ʠ ʩʦʩʮʝʚʠʜʥʦʛʦ ʦʪʨʦʩʪʢʘ 4,8 6,0 4,1 

ɹʦʣʝʟʥʠ ʩʠʩʪʝʤʳ ʢʨʦʚʦʦʙʨ. 0,2 0,1 0,4 

ɹʦʣʝʟʥʠ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ 65,3 76,5 71,7 

ɹʦʣʝʟʥʠ ʦʨʛʘʥʦʚ ʧʠʱʝʚʘʨʝʥʠʷ 2,8 1,7 1,8 

ɹʦʣʝʟʥʠ ʢʦʞʠ ʠ ʧʦʜʢʦʞʥʦʡ ʢʣʝʪʯʘʪʢʠ 2,1 3,4 3,2 

ɹʦʣʝʟʥʠ ʢʦʩʪʥʦïʤʳʰʝʯʥʦʡ ʩʠʩʪʝʤʳ ʠ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ 1,2 0,9 2,0 

ɹʦʣʝʟʥʠ ʤʦʯʝʧʦʣʦʚʦʡ ʩʠʩʪʝʤʳ 1,6 1,4 2,7 

ɺʨʦʞʜʝʥʥʳʝ ʘʥʦʤʘʣʠʠ (ʧʦʨʦʢʠ ʨʘʟʚʠʪʠʷ), ʜʝʬʦʨʤʘʮʠʠ ʠ 

ʭʨʦʤʦʩʦʤʥʳʝ ʥʘʨʫʰʝʥʠʷ 

0,1 0,1 0,1 

ʊʨʘʚʤʳ ʦʪʨʘʚʣʝʥʠʷ ʠ ʥʝʢʦʪʦʨʳʝ ʜʨ. ʧʦʩʣʝʜʩʪʚʠʷ 

ʚʦʟʜʝʡʩʪʚʠʷ ʚʥʝʰʥʠʭ ʧʨʠʯʠʥ 

15,4 2,0 6,3 

ʇʨʦʯʠʝ  0,6 0,4 0,6 
 

ʆʙʱʘʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʧʦʜʨʦʩʪʢʦʚ 15ï17 ʣʝʪ, ʧʨʠʢʨʝʧʣʝʥʥʳʭ ʢ ɻɹʋɿ ʃʆ çʊʦʢʩʦʚʩʢʘʷ 

ʈɹè, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʝʡ ʚ 2015ï2017 ʛʦʜʳ ʥʠʞʝ ʥʘ 47,9%, 58,2% ʠ 40,1% 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʊʘʙʣʠʮʘ 3). 
 

ʊʘʙʣʠʮʘ 3. 

ʉʈɸɺʅʀʊɽʃʔʅɸʗ ʆʎɽʅʂɸ ʆɹʑɽʁ ɿɸɹʆʃɽɺɸɽʄʆʉʊʀ  

ʇʆɼʈʆʉʊʂʆɺ 15ï17 ʃɽʊ ɺ 2015ï2017 ʛʛ. (ʚ ă) 
 

ɻʦʜʳ ʇʦʜʨʦʩʪʢʠ 15ï17 ʣʝʪ 

ʈʌ ʊʦʢʩʦʚʩʢʘʷ ʈɹ ɼʠʥʘʤʠʢʘ 

2015 ʛʦʜ 2294,7 1194,7 ī47,9% 

2016 ʛʦʜ 2247,3 940,1 ī58,2% 

2017 ʛʦʜ 2256,3 1352,4 ī40,1% 
 

ʇʝʨʚʠʯʥʘʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʧʦʜʨʦʩʪʢʦʚ 15ï17 ʣʝʪ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʝʡ 

ʥʠʞʝ ʚ 2015 ʛʦʜʫ ʥʘ 40,5%, ʚ 2016 ʛʦʜʫ ð ʥʘ 44,7%, ʚ 2017 ʛʦʜʫ ð ʥʘ 38,9% (ʊʘʙʣʠʮʘ 4). 
 

ʊʘʙʣʠʮʘ 4.  

ʉʈɸɺʅʀʊɽʃʔʅɸʗ ʆʎɽʅʂɸ ʇɽʈɺʀʏʅʆʁ ɿɸɹʆʃɽɺɸɽʄʆʉʊʀ  

ʇʆɼʈʆʉʊʂʆɺ 15ï17 ʃɽʊ ɺ 2015ï2017 ʛʛ. (ʚ ă) 
 

ɻʦʜʳ ʇʦʜʨʦʩʪʢʠ 15ï17 ʣʝʪ 

ʈʌ ʊʦʢʩʦʚʩʢʘʷ ʈɹ ɼʠʥʘʤʠʢʘ 

2015 ʛʦʜ 1431,1 852,1 ī40,5% 

2016 ʛʦʜ 1373,8 759,1 ī44,7% 

2017 ʛʦʜ 1371,8 838,0 ī38,9% 
 

ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʧʝʨʚʠʯʥʦʡ ʠ ʦʙʱʝʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʧʦʜʨʦʩʪʢʦʚ ʚ 2015ï2017 

ʛʦʜʳ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʫʨʦʚʝʥʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʥʠʞʝ, ʯʝʤ ʚ ʩʨʝʜʥʝʤ ʧʦ ʈʦʩʩʠʠ ʥʘ 38,9ï58,2%, 

ʯʪʦ ʩʢʦʨʝʝ ʚʩʝʛʦ ʩʚʷʟʘʥʦ ʩ ʥʠʟʢʦʡ ʦʙʨʘʱʘʝʤʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʧʦʜʨʦʩʪʢʦʚʦʛʦ ʚʦʟʨʘʩʪʳ ʚ 

ʤʝʜʠʮʠʥʩʢʠʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʦʢʘʟʳʚʘʶʱʠʝ ʘʤʙʫʣʘʪʦʨʥʫʶ ʧʦʤʦʱʴ. 
 

ɺʳʚʦʜ r

1. ɺ ʮʝʣʦʤ ʚ 2015ï2017 ʛʦʜʳ ʥʘʙʣʶʜʘʣʩʷ ʨʦʩʪ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʧʦʜʨʦʩʪʢʦʚʦʛʦ 

ʥʘʩʝʣʝʥʠʷ. ʉʥʠʞʝʥʠʝ ʚ 2016 ʛʦʜʫ ʠ ʨʦʩʪ ʚ 2017 ʛʦʜʫ ʧʝʨʚʠʯʥʦʡ ʠ ʦʙʱʝʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ 
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ʧʦʜʨʦʩʪʢʦʚ 15ï17 ʣʝʪ ʧʨʝʞʜʝ ʚʩʝʛʦ ʩʚʷʟʘʥʦ ʩ ʨʝʟʢʠʤ ʫʚʝʣʠʯʝʥʠʝʤ ʯʠʩʣʝʥʥʦʩʪʠ 

ʧʨʠʢʨʝʧʣʝʥʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʚ 2016 ʛʦʜʫ ʠ ʝʛʦ ʩʥʠʞʝʥʠʝʤ ʚ 2017 ʛʦʜʫ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ 

ʫʤʝʥʴʰʝʥʠʶ ʦʙʨʘʱʘʝʤʦʩʪʠ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʢ ʩʥʠʞʝʥʠʶ ʜʦʩʪʫʧʥʦʩʪʠ ʧʦʜʨʦʩʪʢʦʚʦʤʫ 

ʥʘʩʝʣʝʥʠʶ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ, ʦʢʘʟʳʚʘʝʤʦʡ ʚ ʘʤʙʫʣʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ.  

2. ɺ ʠʩʩʣʝʜʫʝʤʳʝ ʛʦʜʳ ʚ ʩʪʨʫʢʪʫʨʝ ʧʝʨʚʠʯʥʦʡ ʠ ʦʙʱʝʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʧʝʨʚʦʝ ʤʝʩʪʦ ʩʦ 

ʟʥʘʯʠʪʝʣʴʥʳʤ ʦʪʨʳʚʦʤ ʫ ʧʦʜʨʦʩʪʢʦʚ 15ï17 ʣʝʪ ʟʘʥʠʤʘʣʠ ʙʦʣʝʟʥʠ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ, ʜʦʣʷ 

ʢʦʪʦʨʳʭ ʧʦʩʪʝʧʝʥʥʦ ʩʥʠʞʘʣʘʩʴ ʦʪ 2015 ʢ 2017 ʛʦʜʫ. ʕʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʙʱʝʨʦʩʩʠʡʩʢʦʡ 

ʪʝʥʜʝʥʮʠʠ, ʦʜʥʘʢʦ ʫʜʝʣʴʥʳʡ ʚʝʩ ʟʘʙʦʣʝʚʘʥʠʡ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ ʫ ʧʦʜʨʦʩʪʢʦʚ, ʧʨʠʢʨʝʧʣʝʥʥʳʭ 

ʢ ɻɹʋɿ ʃʆ çʊʦʢʩʦʚʩʢʘʷ ʈɹè ʚʳʰʝ, ʯʝʤ ʚ ʩʨʝʜʥʝʤ ʧʦ ʈʦʩʩʠʠ.  
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ɸʥʥʦʪʘʮʠʷ. ʉ ʮʝʣʴʶ ʦʮʝʥʢʠ ʢʘʜʨʦʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʙʦʣʴʥʠʮʳ, ʦʢʘʟʳʚʘʶʱʝʡ 

ʤʝʜʠʮʠʥʩʢʫʶ ʧʦʤʦʱʴ ʥʘʩʝʣʝʥʠʶ, ʧʨʦʞʠʚʘʶʱʝʤʫ ʚ ɺʩʝʚʦʣʦʞʩʢʦʤ ʨʘʡʦʥʝ ʃʝʥʠʥʛʨʘʜʩʢʦʡ 

ʦʙʣʘʩʪʠ, ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʚʳʢʦʧʠʨʦʚʢʘ ʜʘʥʥʳʭ ʠʟ ʬʝʜʝʨʘʣʴʥʦʡ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʪʯʝʪʥʦʩʪʠ 

çʉʚʝʜʝʥʠʷ ʦ ʤʝʜʠʮʠʥʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠè ʬʦʨʤʘ ˉ30è ɻɹʋɿ ʃʆ çʊʦʢʩʦʚʩʢʘʷ ʈɹè ʟʘ 2015ï

2017 ʛʦʜʳ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʠʟʫʯʝʥʠʝ ʢʘʜʨʦʚʳʭ ʨʝʩʫʨʩʦʚ ʚ ʮʝʣʦʤ ʧʦ 

ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʚ ʧʦʜʨʘʟʜʝʣʝʥʠʷʭ, ʦʢʘʟʳʚʘʶʱʠʭ ʤʝʜʠʮʠʥʩʢʫʶ ʧʦʤʦʱʴ ʚ ʘʤʙʫʣʘʪʦʨʥʳʭ 

ʫʩʣʦʚʠʷʭ. ɹʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʚʨʘʯʘʤʠ, 

ʫʢʦʤʧʣʝʢʪʦʚʘʥʥʦʩʪʠ ʰʪʘʪʥʳʤʠ ʜʦʣʞʥʦʩʪʷʤʠ ʚʨʘʯʝʡ, ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʦʚʤʝʩʪʠʪʝʣʴʩʪʚʘ ʠ 

ʫʜʝʣʴʥʦʛʦ ʚʝʩʘ ʚʨʘʯʝʡ, ʠʤʝʶʱʠʭ ʚʳʩʰʫʶ, ʧʝʨʚʫʶ ʠ ʚʪʦʨʫʶ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʳʝ ʢʘʪʝʛʦʨʠʠ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʚʨʘʯʘʤʠ ʥʘʩʝʣʝʥʠʷ, ʧʨʠʢʨʝʧʣʝʥʥʦʛʦ ʢ ʨʘʡʦʥʥʦʡ 

ʙʦʣʴʥʠʮʝ, ʥʠʞʝ, ʯʝʤ ʚ ʩʨʝʜʥʝʤ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʛʦʜʳ. 

ʂʦʤʧʣʝʢʩʥʘʷ ʦʮʝʥʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʟʚʦʣʠʣʘ ʫʩʪʘʥʦʚʠʪʴ ʦʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ ʚ ʢʘʜʨʦʚʦʤ 

ʦʙʝʩʧʝʯʝʥʠʠ ʚʨʘʯʘʤʠ ɻɹʋɿ ʃʆ çʊʦʢʩʦʚʩʢʘʷ ʈɹè. 

 

Abstract. In order to assess the staffing of the hospital providing medical assistance 

to the population residing in the Vsevolzhsk district of the Leningrad Region, data were extracted 

from the federal statistical reports in form no. 30 ñInformation on the medical organizationò 

of the Leningrad Regional Clinical Hospital ñToksovskayaò. The study was aimed at studying 

human resources in general for the organization and in units providing medical care in outpatient 

settings. An analysis was carried out of the indicators of the availability of the population by 

doctors, the staffing of the established posts of doctors, the coefficient of partïtime and the 

proportion of physicians with higher, first and second qualification categories. The study showed 

that the availability of doctors by the population attached to the district hospital is lower than the 

average in the Russian Federation in the relevant years. A comprehensive assessment of the 

indicators made it possible to establish the main problems in the staffing of the doctors of the 

Leningrad Regional Clinical Hospital ñToksovskayaò. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʜʨʦʚʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʚʨʘʯʠ, ʫʢʦʤʧʣʝʢʪʦʚʘʥʥʦʩʪʴ, ʢʦʵʬʬʠʮʠʝʥʪ 

ʩʦʚʤʝʩʪʠʪʝʣʴʩʪʚʘ, ʢʚʘʣʠʬʠʢʘʮʠʷ, ʨʘʡʦʥʥʘʷ ʙʦʣʴʥʠʮʘ. 
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ɺʚʝʜʝʥʠʝ 

ɺ ʫʩʣʦʚʠʷʭ ʨʝʬʦʨʤʠʨʦʚʘʥʠʷ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʝʞʝʛʦʜʥʦ ʨʘʩʪʝʪ 

ʫʨʦʚʝʥʴ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ, ʚʳʜʝʣʷʝʤʦʛʦ ʥʘ ʝʛʦ ʤʦʜʝʨʥʠʟʘʮʠʶ, ʢʦʨʨʝʢʪʠʨʫʝʪʩʷ 

ʟʘʢʦʥʦʜʘʪʝʣʴʥʘʷ ʙʘʟʘ, ʧʨʠʥʠʤʘʶʪʩʷ ʠ ʨʝʘʣʠʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʬʝʜʝʨʘʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ ʧʦ 

ʦʭʨʘʥʝ ʠ ʫʢʨʝʧʣʝʥʠʶ ʟʜʦʨʦʚʴʷ ʛʨʘʞʜʘʥ [1]. ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʛʦʩʫʜʘʨʩʪʚʘ 

ʦʪʨʘʩʣʴ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʥʘʭʦʜʠʪʩʷ ʚ ʘʢʪʠʚʥʦʡ ʩʪʘʜʠʠ ʨʝʬʦʨʤʠʨʦʚʘʥʠʷ, ʧʦʵʪʦʤʫ ʦʩʦʙʦʝ 

ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʜʦʩʪʠʞʝʥʠʶ ʩʦʮʠʘʣʴʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʛʦʩʫʜʘʨʩʪʚʘ, ʤʝʜʠʮʠʥʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ ʠ ʛʨʘʞʜʘʥ [2]. ɼʦʩʪʫʧʥʦʩʪʴ, ʢʘʯʝʩʪʚʦ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʤʠ ʧʨʠʥʮʠʧʘʤʠ ʧʨʠ ʦʢʘʟʘʥʠʠ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʥʘʩʝʣʝʥʠʶ 

[3ï5]. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʵʪʠʭ ʧʨʠʥʮʠʧʦʚ ʥʫʞʥʘ ʭʦʨʦʰʦ ʩʢʦʦʨʜʠʥʠʨʦʚʘʥʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʚʩʝʭ 

ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʚʭʦʜʷʱʠʭ ʚ ʩʠʩʪʝʤʫ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ [6]. ʅʘ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʤʝʜʠʮʠʥʩʢʠʭ ʩʣʫʞʙ ʠ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʬʘʢʪʦʨʦʚ [7] 

ʅʝʩʦʤʥʝʥʥʦ, ʯʪʦ ʙʝʟ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʛʦ ʢʘʜʨʦʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʧʝʨʩʦʥʘʣʘ ʘʜʝʢʚʘʪʥʘʷ ʨʘʙʦʪʘ ʦʪʨʘʩʣʠ ʥʝʚʦʟʤʦʞʥʘ [8ï10]. 

ʂʘʜʨʦʚʳʝ ʨʝʩʫʨʩʳ ʫʯʨʝʞʜʝʥʠʷ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʚʩʝʭ ʨʘʙʦʪʥʠʢʦʚ, ʢʦʪʦʨʳʝ 

ʚʥʦʩʷʪ ʩʚʦʡ ʚʢʣʘʜ ʚ ʝʝ ʜʝʷʪʝʣʴʥʦʩʪʴ [11]. ʀʭ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʦʩʥʦʚʥʦʡ ʘʢʪʠʚ 

ʣʝʯʝʙʥʦïʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ [12].  

ʉʝʣʴʩʢʘʷ ʤʝʩʪʥʦʩʪʴ ʠʤʝʝʪ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʥʘʢʣʘʜʳʚʘʶʪ ʦʪʧʝʯʘʪʦʢ ʥʘ 

ʩʠʩʪʝʤʫ ʦʨʛʘʥʠʟʘʮʠʠ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ [13]. 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 

[12, 14]. 

 

ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʉ ʮʝʣʴʶ ʦʮʝʥʢʠ ʢʘʜʨʦʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʡʦʥʥʦʡ ʙʦʣʴʥʠʮʳ, ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ 

ʚʳʢʦʧʠʨʦʚʢʘ ʜʘʥʥʳʭ ʠʟ ʬʝʜʝʨʘʣʴʥʦʡ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʪʯʝʪʥʦʩʪʠ çʉʚʝʜʝʥʠʷ ʦ ʤʝʜʠʮʠʥʩʢʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠè ʬʦʨʤʘ ˉ30è ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ 

ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ çʊʦʢʩʦʚʩʢʘʷ ʨʘʡʦʥʥʘʷ ʙʦʣʴʥʠʮʘè (ɻɹʋɿ ʃʆ çʊʦʢʩʦʚʩʢʘʷ ʈɹè) ʟʘ 

2015ï2017 ʛʦʜʳ ʚ ʮʝʣʦʤ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʚ ʧʦʜʨʘʟʜʝʣʝʥʠʷʭ, ʦʢʘʟʳʚʘʶʱʠʭ ʤʝʜʠʮʠʥʩʢʫʶ 

ʧʦʤʦʱʴ ʚ ʘʤʙʫʣʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ. ɺ ɻɹʋɿ ʃʆ çʊʦʢʩʦʚʩʢʘʷ ʈɹè 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. ʅʘ 

ʪʝʨʨʠʪʦʨʠʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʙʦʣʴʥʠʮʳ ʥʘʭʦʜʠʪʩʷ 63 ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘ ʩ ʯʠʩʣʝʥʥʦʩʪʴʶ 

ʧʨʠʢʨʝʧʣʝʥʥʦʛʦ ʥʘʩʝʣʝʥʠʷ 106165 ʯʝʣʦʚʝʢ ʧʦ ʜʘʥʥʳʤ ʥʘ 1 ʷʥʚʘʨʷ 2018 ʛʦʜʘ. ʆʜʥʘʢʦ 

ʬʘʢʪʠʯʝʩʢʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʞʠʚʫʪ ʦʢʦʣʦ 150 000 ʞʠʪʝʣʝʡ, ʟʘ ʩʯʝʪ ʧʦʩʪʦʷʥʥʦ 

ʨʘʩʪʫʱʝʛʦ ʥʘʩʝʣʝʥʠʷ ʧʨʠʛʦʨʦʜʥʦʛʦ ʨʘʡʦʥʘ ʛʦʨʦʜʘ ʉʘʥʢʪïʇʝʪʝʨʙʫʨʛʘ. ʂʨʦʤʝ ʪʦʛʦ, ʚʝʩʝʥʥʝï

ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʯʠʩʣʦ ʧʨʦʞʠʚʘʶʱʠʭ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʦʯʪʠ ʚʜʚʦʝ ʟʘ ʩʯʝʪ ʦʪʜʳʭʘʶʱʠʭ. 
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ʇʦʢʘʟʘʪʝʣʠ ʢʘʜʨʦʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʷʚʣʷʶʪʩʷ ʦʙʱʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ, ʩʣʫʞʘʱʠʤʠ ʜʣʷ 

ʘʥʘʣʠʟʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʨʝʞʜʝʥʠʡ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʦʢʘʟʳʚʘʶʱʠʭ ʤʝʜʠʮʠʥʩʢʫʶ ʧʦʤʦʱʴ ʢʘʢ 

ʚ ʘʤʙʫʣʘʪʦʨʥʳʭ, ʪʘʢ ʠ ʩʪʘʮʠʦʥʘʨʥʳʭ ʫʩʣʦʚʠʷʭ [15]. ʆʜʥʠʤ ʠʟ ʧʦʢʘʟʘʪʝʣʝʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ 

ʜʦʩʪʫʧʥʦʩʪʴ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ, ʷʚʣʷʝʪʩʷ ʧʦʢʘʟʘʪʝʣʴ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ 

ʤʝʜʠʮʠʥʩʢʠʤʠ ʢʘʜʨʘʤʠ (ʚʨʘʯʘʤʠ ʠ ʩʨʝʜʥʠʤ ʤʝʜʠʮʠʥʩʢʠʤ ʧʝʨʩʦʥʘʣʦʤ) [16]. ʈʘʩʯʝʪ 

ʧʦʢʘʟʘʪʝʣʷ ʧʨʦʚʦʜʠʪʩʷ ʥʘ 10 ʪʳʩʷʯ ʯʝʣʦʚʝʢ ʥʘʩʝʣʝʥʠʷ, ʧʨʦʞʠʚʘʶʱʝʛʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ, ʠʣʠ 

ʦʙʩʣʫʞʠʚʘʝʤʦʛʦ ʤʝʜʠʮʠʥʩʢʠʤ ʫʯʨʝʞʜʝʥʠʝʤ ʥʘ ʢʦʥʝʮ ʘʥʘʣʠʟʠʨʫʝʤʦʛʦ ʧʝʨʠʦʜʘ (ʛʦʜʘ). ɺ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʮʝʣʠ ʘʥʘʣʠʟʘ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʩʯʠʪʘʥʘ ʠʩʭʦʜʷ ʠʟ ʰʪʘʪʥʳʭ, 

ʟʘʥʷʪʳʭ ʜʦʣʞʥʦʩʪʝʡ ʠʣʠ ʧʦ ʬʠʟʠʯʝʩʢʠʤ ʣʠʮʘʤ. ʇʦʢʘʟʘʪʝʣʴ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ 

ʥʘ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʨʘʯʝʡ ʚʩʝʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ, ʥʘ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʨʘʯʝʡ ʢʣʠʥʠʯʝʩʢʠʭ 

ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ, ʘ ʪʘʢʞʝ ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʢʘʞʜʦʡ ʚʨʘʯʝʙʥʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ ʚ ʦʪʜʝʣʴʥʦʩʪʠ. 

ʆʙʝʩʧʝʯʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ, ʧʨʠʢʨʝʧʣʝʥʥʦʛʦ ʢ ɻɹʋɿ ʃʆ çʊʦʢʩʦʚʩʢʘʷ ʈɹè, ʚʨʘʯʘʤʠ ʚ 2015 

ʛʦʜʫ ʩʦʩʪʘʚʠʣʘ 20,2 ʥʘ 10 ʪʳʩ ʥʘʩʝʣʝʥʠʷ, ʚ 2016 ʛʦʜʫ ð 21,4 ʥʘ 10 ʪʳʩ ʥʘʩʝʣʝʥʠʷ, ʚ 2017 ʛʦʜʫ 

ð 23,6 ʥʘ 10 ʪʳʩ ʥʘʩʝʣʝʥʠʷ. ʆʙʝʩʧʝʯʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ, ʧʨʠʢʨʝʧʣʝʥʥʦʛʦ ʢ ɻɹʋɿ ʃʆ 

çʊʦʢʩʦʚʩʢʘʷ ʈɹè, ʚʨʘʯʘʤʠ ʢʣʠʥʠʯʝʩʢʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʚ 2015 ʛʦʜʫ ʩʦʩʪʘʚʠʣʘ ʥʘ 15,7 ʥʘ 10 

ʪʳʩ ʥʘʩʝʣʝʥʠʷ, ʚ 2016 ʛʦʜʫ ð 16,3 ʥʘ 10 ʪʳʩ ʥʘʩʝʣʝʥʠʷ, ʚ 2017 ʛʦʜʫ ð 17,8 ʥʘ 10 ʪʳʩ 

ʥʘʩʝʣʝʥʠʷ. ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ɻɹʋɿ 

ʃʆ çʊʦʢʩʦʚʩʢʘʷ ʈɹè ʚʨʘʯʘʤʠ ʚ 2015ï2017 ʛʦʜʳ ʧʨʠʚʝʜʝʥʘ ʚ ʊʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1. 

ʆɹɽʉʇɽʏɽʅʅʆʉʊʔ ʈʆʉʉʀʁʉʂʆʁ ʌɽɼɽʈɸʎʀʀ ʀ ɻɹʋɿ ʃʆ çʊʆʂʉʆɺʉʂɸʗ ʈɹè 

2015ï2017 ʛʛ. 

 

ʉʧʝʮʠʘʣʴʥʦʩʪʴ ʈʌ, 

2015 ʛ 

ʈʌ, 

2016 ʛ 

ʈʌ, 

2017 ʛ 

ʈɹ, 

2015 ʛ 

ʈɹ, 

2016 ʛ 

ʈɹ, 

2017 ʛ 

ɺʨʘʯʠ ʚʩʝʛʦ 39,7 37,1 37,2 20,2 21,4 23,6 

ɺʨʘʯʠ ʢʣʠʥʠʯʝʩʢʠʭ 

ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ 

24,1 23,5 23,6 15,7 12,4 19,7 

 

ɺ ʩʨʘʚʥʝʥʠʠ ʩ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʝʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ, ʧʨʠʢʨʝʧʣʝʥʥʦʛʦ ʢ 

ɻɹʋɿ ʃʆ çʊʦʢʩʦʚʩʢʘʷ ʈɹè ʚʨʘʯʘʤʠ ʥʠʞʝ, ʯʝʤ ʚ ʩʨʝʜʥʝʤ ʧʦ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʛʦʜʳ, ʢʘʢ ʚ ʮʝʣʦʤ ʚʨʘʯʝʙʥʳʤʠ ʢʘʜʨʘʤʠ, ʪʘʢ ʠ ʚʨʘʯʘʤʠ ʢʣʠʥʠʯʝʩʢʠʭ 

ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ.  

ʋʢʦʤʧʣʝʢʪʦʚʘʥʥʦʩʪʴ ʤʝʜʠʮʠʥʩʢʠʤ ʧʝʨʩʦʥʘʣʦʤ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʦʦʪʥʦʰʝʥʠʝʤ 

ʰʪʘʪʥʳʭ ʠ ʟʘʥʷʪʳʭ ʜʦʣʞʥʦʩʪʝʡ ʚ ʧʨʦʮʝʥʪʥʦʤ ʚʳʨʘʞʝʥʠʠ [17]. ʇʦʢʘʟʘʪʝʣʴ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ 

ʦʪʜʝʣʴʥʦ ʧʦ ʚʨʘʯʘʤ, ʩʨʝʜʥʝʤʫ ʠ ʤʣʘʜʰʝʤʫ ʤʝʜʠʮʠʥʩʢʦʤʫ ʧʝʨʩʦʥʘʣʫ, ʧʦ ʨʘʟʣʠʯʥʳʤ 

ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ ʤʝʜʠʮʠʥʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ. ɺ ʦʙʲʝʜʠʥʝʥʥʳʭ ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʷʭ 

ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʚ ʮʝʣʦʤ ʚ ʮʝʣʦʤ ʧʦ ʫʯʨʝʞʜʝʥʠʶ ʠʣʠ ʦʪʜʝʣʴʥʦ ʧʦ ʩʪʘʮʠʦʥʘʨʥʦʤʫ ʠ 

ʘʤʙʫʣʘʪʦʨʥʦʤʫ ʩʪʨʫʢʪʫʨʥʳʤ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤ.  

ʋʢʦʤʧʣʝʢʪʦʚʘʥʥʦʩʪʴ ʚʩʝʭ ʰʪʘʪʥʳʭ ʜʦʣʞʥʦʩʪʝʡ ɻɹʋɿ ʃʆ çʊʦʢʩʦʚʩʢʘʷ ʈɹè ʚ ʮʝʣʦʤ 

ʚʨʘʯʘʤʠ ʚ 2015 ʛʦʜʫ ʩʦʩʪʘʚʠʣʘ 94,5%, ʚ 2016 ʛʦʜʫ ð 89,6%, ʚ 2017 ʛʦʜʫ ð 79,1%. 

ʋʢʦʤʧʣʝʢʪʦʚʘʥʥʦʩʪʴ ʰʪʘʪʥʳʭ ʜʦʣʞʥʦʩʪʝʡ ʚʨʘʯʝʡ ʚ ʧʦʜʨʘʟʜʝʣʝʥʠʷʭ, ʦʢʘʟʳʚʘʶʱʠʭ 

ʤʝʜʠʮʠʥʩʢʫʶ ʧʦʤʦʱʴ ʚ ʘʤʙʫʣʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ, ʚ 2015 ʛʦʜʫ ʙʳʣʘ ð 91,2%, ʚ 2016 ʛʦʜʫ ð 

86,0%, ʚ 2017 ʛʦʜʫ ð 77,6%. ʋʢʦʤʧʣʝʢʪʦʚʘʥʥʦʩʪʴ ʰʪʘʪʥʳʭ ʜʦʣʞʥʦʩʪʝʡ ʚʨʘʯʝʡ ʚ ʮʝʣʦʤ ɻɹʋɿ 

ʃʆ çʊʦʢʩʦʚʩʢʘʷ ʈɹè ʠ ʚ ʧʦʜʨʘʟʜʝʣʝʥʠʷʭ, ʦʢʘʟʳʚʘʶʱʠʭ ʤʝʜʠʮʠʥʩʢʫʶ ʧʦʤʦʱʴ ʚ 

ʘʤʙʫʣʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ, ʚ 2015ï2017 ʛʦʜʳ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʈʠʩʫʥʢʝ 1. 
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ʈʠʩʫʥʦʢ 1. ʋʢʦʤʧʣʝʢʪʦʚʘʥʥʦʩʪʴ ʰʪʘʪʥʳʭ ʜʦʣʞʥʦʩʪʝʡ ʚʨʘʯʝʡ ʚ ʮʝʣʦʤ ɻɹʋɿ ʃʆ çʊʦʢʩʦʚʩʢʘʷ 

ʈɹè ʠ ʚ ʧʦʜʨʘʟʜʝʣʝʥʠʷʭ, ʦʢʘʟʳʚʘʶʱʠʭ ʤʝʜʠʮʠʥʩʢʫʶ ʧʦʤʦʱʴ ʚ ʘʤʙʫʣʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ, ʚ 2015ï2017 

ʛʛ. (ʚ %). 

 

ɺʨʘʯʠ ʢʣʠʥʠʯʝʩʢʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʦʢʘʟʳʚʘʶʪ ʧʝʨʚʠʯʥʫʶ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʫʶ 

ʤʝʜʠʮʠʥʩʢʫʶ ʧʦʤʦʱʴ, ʧʦʵʪʦʤʫ ʫʢʦʤʧʣʝʢʪʦʚʘʥʥʦʩʪʴ ʤʝʜʠʮʠʥʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʵʪʦʡ 

ʢʘʪʝʛʦʨʠʝʡ ʚʨʘʯʝʡ ʢʘʢ ʧʨʘʚʠʣʦ ʧʦʟʚʦʣʷʝʪ ʩʫʜʠʪʴ ʦ ʜʦʩʪʫʧʥʦʩʪʠ ʧʝʨʚʠʯʥʦʡ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʧʦʤʦʱʠ ʥʘʩʝʣʝʥʠʶ, ʧʨʦʞʠʚʘʶʱʝʤʫ ʚ ʟʦʥʝ ʦʙʩʣʫʞʠʚʘʥʠʷ ʫʯʨʝʞʜʝʥʠʷ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ [12]. ʋʢʦʤʧʣʝʢʪʦʚʘʥʥʦʩʪʴ ʚʩʝʭ ʰʪʘʪʥʳʭ ʜʦʣʞʥʦʩʪʝʡ ʚʨʘʯʘʤʠ ʢʣʠʥʠʯʝʩʢʠʭ 

ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʚ ʮʝʣʦʤ ʧʦ ɻɹʋɿ ʃʆ çʊʦʢʩʦʚʩʢʘʷ ʈɹè ʚ 2015 ʛʦʜʫ ʩʦʩʪʘʚʠʣʘ 93,2%, ʚ 2016 

ʛʦʜʫ ð 88,3%, ʚ 2017 ʛʦʜʫ ð 80,4%. ʋʢʦʤʧʣʝʢʪʦʚʘʥʥʦʩʪʴ ʰʪʘʪʥʳʭ ʜʦʣʞʥʦʩʪʝʡ ʚʨʘʯʝʡ 

ʢʣʠʥʠʯʝʩʢʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʚ ʧʦʜʨʘʟʜʝʣʝʥʠʷʭ, ʦʢʘʟʳʚʘʶʱʠʭ ʤʝʜʠʮʠʥʩʢʫʶ ʧʦʤʦʱʴ ʚ 

ʘʤʙʫʣʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ, ʚ 2015 ʛʦʜʫ ʙʳʣʘ ð 90,2%, ʚ 2016 ʛʦʜʫ ð 85,1%, ʚ 2017 ʛʦʜʫ ð 

77,8%. ʋʢʦʤʧʣʝʢʪʦʚʘʥʥʦʩʪʴ ʰʪʘʪʥʳʭ ʜʦʣʞʥʦʩʪʝʡ ʚʨʘʯʝʡ ʢʣʠʥʠʯʝʩʢʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʚ 

ʮʝʣʦʤ ɻɹʋɿ ʃʆ çʊʦʢʩʦʚʩʢʘʷ ʈɹè ʠ ʚ ʧʦʜʨʘʟʜʝʣʝʥʠʷʭ, ʦʢʘʟʳʚʘʶʱʠʭ ʤʝʜʠʮʠʥʩʢʫʶ ʧʦʤʦʱʴ ʚ 

ʘʤʙʫʣʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ, ʚ 2015ï2017 ʛʦʜʳ ʛʨʘʬʠʯʝʩʢʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʈʠʩʫʥʢʝ 2. 

 

 
 

ʈʠʩʫʥʦʢ 2. ʋʢʦʤʧʣʝʢʪʦʚʘʥʥʦʩʪʴ ʰʪʘʪʥʳʭ ʜʦʣʞʥʦʩʪʝʡ ʚʨʘʯʝʡ ʢʣʠʥʠʯʝʩʢʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʚ 

ʮʝʣʦʤ ɻɹʋɿ ʃʆ çʊʦʢʩʦʚʩʢʘʷ ʈɹè ʠ ʚ ʧʦʜʨʘʟʜʝʣʝʥʠʷʭ, ʦʢʘʟʳʚʘʶʱʠʭ ʤʝʜʠʮʠʥʩʢʫʶ ʧʦʤʦʱʴ ʚ 

ʘʤʙʫʣʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ, ʚ 2015ï2017 ʛʛ. (ʚ %). 

 

ʂʦʵʬʬʠʮʠʝʥʪ ʩʦʚʤʝʩʪʠʪʝʣʴʩʪʚʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʦʙʲʝʤ ʟʘʥʠʤʘʝʤʳʭ ʜʦʣʞʥʦʩʪʝʡ ʦʜʥʠʤ 

ʬʠʟʠʯʝʩʢʠʤ ʣʠʮʦʤ. ɿʥʘʯʝʥʠʝ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʩʚʳʰʝ 1,0 ʤʦʞʝʪ ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʘʪʴʩʷ ʥʘ 

ʢʘʯʝʩʪʚʝ ʦʢʘʟʳʚʘʝʤʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʠ ʩʦʩʪʦʷʥʠʠ ʟʜʦʨʦʚʴʷ ʨʘʙʦʪʥʠʢʦʚ. ʇʦʢʘʟʘʪʝʣʴ 

ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʦʪʜʝʣʴʥʦ ʧʦ ʚʨʘʯʘʤ, ʩʨʝʜʥʝʤʫ ʠ ʤʣʘʜʰʝʤʫ ʤʝʜʠʮʠʥʩʢʦʤʫ ʧʝʨʩʦʥʘʣʫ, ʧʦ 

ʨʘʟʣʠʯʥʳʤ ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ ʤʝʜʠʮʠʥʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ, ʘ ʪʘʢʞʝ ʜʣʷ ʤʝʜʠʮʠʥʩʢʦʛʦ ʫʯʨʝʞʜʝʥʠʷ 

ʚ ʮʝʣʦʤ ʠʣʠ ʦʪʜʝʣʴʥʦ ʧʦ ʧʦʣʠʢʣʠʥʠʢʝ ʠ ʩʪʘʮʠʦʥʘʨʫ (ʚ ʦʙʲʝʜʠʥʝʥʥʳʭ ʤʝʜʠʮʠʥʩʢʠʭ 
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ʫʯʨʝʞʜʝʥʠʷʭ). ʂʦʵʬʬʠʮʠʝʥʪ ʩʦʚʤʝʩʪʠʪʝʣʴʩʪʚʘ ʚʨʘʯʝʡ ʚ ʮʝʣʦʤ ɻɹʋɿ ʃʆ çʊʦʢʩʦʚʩʢʘʷ ʈɹè ʚ 

2015 ʛʦʜʫ ʙʳʣ 1,4; ʚ 2016 ʛʦʜʫ ð 1,3; ʚ 2017 ʛʦʜʫ ð 1,1. ʂʦʵʬʬʠʮʠʝʥʪʳ ʩʦʚʤʝʩʪʠʪʝʣʴʩʪʚʘ 

ʚʨʘʯʝʡ ʚ ʧʦʜʨʘʟʜʝʣʝʥʠʷʭ, ʦʢʘʟʳʚʘʶʱʠʭ ʤʝʜʠʮʠʥʩʢʫʶ ʧʦʤʦʱʴ ʚ ʘʤʙʫʣʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʚ 

2015 ʛʦʜʫ ʩʦʩʪʘʚʠʣ 1,2; ʚ 2016 ʛʦʜʫ ð 1,2; ʚ 2017 ʛʦʜʫ ð 1,0. ɻʨʘʬʠʯʝʩʢʦʝ ʦʪʦʙʨʘʞʝʥʠʝ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʩʦʚʤʝʩʪʠʪʝʣʴʩʪʚʘ ʚʨʘʯʝʡ ʚ ʮʝʣʦʤ ʚ ɻɹʋɿ ʃʆ çʊʦʢʩʦʚʩʢʘʷ ʈɹè ʠ ʚ 

ʧʦʜʨʘʟʜʝʣʝʥʠʷʭ, ʦʢʘʟʳʚʘʶʱʠʭ ʤʝʜʠʮʠʥʩʢʫʶ ʧʦʤʦʱʴ ʚ ʘʤʙʫʣʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ, ʚ 2015ï2017 

ʛʦʜʘʭ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʈʠʩʫʥʢʝ 3. 

 

 
 

ʈʠʩʫʥʦʢ 3. ʂʦʵʬʬʠʮʠʝʥʪ ʩʦʚʤʝʩʪʠʪʝʣʴʩʪʚʘ ʚʨʘʯʝʡ ʚ ʮʝʣʦʤ ʚ ɻɹʋɿ ʃʆ çʊʦʢʩʦʚʩʢʘʷ ʈɹè ʠ ʚ 

ʧʦʜʨʘʟʜʝʣʝʥʠʷʭ, ʦʢʘʟʳʚʘʶʱʠʭ ʤʝʜʠʮʠʥʩʢʫʶ ʧʦʤʦʱʴ ʚ ʘʤʙʫʣʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ, ʚ 2015ï2017 ʛʛ. 

 

ʂʦʵʬʬʠʮʠʝʥʪ ʩʦʚʤʝʩʪʠʪʝʣʴʩʪʚʘ ʚʨʘʯʝʡ ʢʣʠʥʠʯʝʩʢʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʚ ʮʝʣʦʤ ʧʦ ɻɹʋɿ 

ʃʆ çʊʦʢʩʦʚʩʢʘʷ ʈɹè ʚ 2015 ʛʦʜʫ ʩʦʩʪʘʚʠʣ 1,3; ʚ 2016 ʛʦʜʫ ð 1,2; ʚ 2017 ʛʦʜʫ ð 0,9 (ʈʠʩʫʥʦʢ 

4). ʂʦʵʬʬʠʮʠʝʥʪ ʩʦʚʤʝʩʪʠʪʝʣʴʩʪʚʘ ʚʨʘʯʝʡ ʢʣʠʥʠʯʝʩʢʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʚ ʧʦʜʨʘʟʜʝʣʝʥʠʷʭ, 

ʦʢʘʟʳʚʘʶʱʠʭ ʤʝʜʠʮʠʥʩʢʫʶ ʧʦʤʦʱʴ ʚ ʘʤʙʫʣʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ, ʚ 2015 ʛʦʜʫ ʙʳʣ ð 1,3; ʚ 2016 

ʛʦʜʫ ð 1,1; ʚ 2017 ʛʦʜʫ ð 1,0.  

 

 
ʈʠʩʫʥʦʢ 4. ʂʦʵʬʬʠʮʠʝʥʪ ʩʦʚʤʝʩʪʠʪʝʣʴʩʪʚʘ ʚʨʘʯʝʡ ʢʣʠʥʠʯʝʩʢʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʚ ʮʝʣʦʤ ʚ 

ɻɹʋɿ ʃʆ çʊʦʢʩʦʚʩʢʘʷ ʈɹè ʠ ʚ ʧʦʜʨʘʟʜʝʣʝʥʠʷʭ, ʦʢʘʟʳʚʘʶʱʠʭ ʤʝʜʠʮʠʥʩʢʫʶ ʧʦʤʦʱʴ ʚ ʘʤʙʫʣʘʪʦʨʥʳʭ 

ʫʩʣʦʚʠʷʭ, ʚ 2015ï2017 ʛʛ. 

 

ʇʨʠ ʵʪʦʤ ʚ ʮʝʣʦʤ ʚ ʤʝʜʠʮʠʥʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʚ ʧʦʜʨʘʟʜʝʣʝʥʠʷʭ, ʦʢʘʟʳʚʘʶʱʠʭ 

ʤʝʜʠʮʠʥʩʢʫʶ ʧʦʤʦʱʴ ʚ ʘʤʙʫʣʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ, ʚ 2015ï2017 ʛʦʜʳ ʚʳʨʦʩʣʦ ʯʠʩʣʦ ʰʪʘʪʥʳʭ ʠ 

ʟʘʥʷʪʳʭ ʜʦʣʞʥʦʩʪʝʡ ʠ ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ ʚʨʘʯʝʡ, ʚʨʘʯʝʡ ʢʣʠʥʠʯʝʩʢʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ.  
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ʇʦʢʘʟʘʪʝʣʠ ʢʚʘʣʠʬʠʢʘʮʠʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʫʨʦʚʝʥʴ ʢʚʘʣʠʬʠʢʘʮʠʠ ʤʝʜʠʮʠʥʩʢʦʛʦ 

ʧʝʨʩʦʥʘʣʘ. ʕʪʠ ʧʦʢʘʟʘʪʝʣʠ ʢʦʩʚʝʥʥʦ ʦʧʨʝʜʝʣʷʶʪ ʢʘʯʝʩʪʚʦ ʠ ʨʝʟʫʣʴʪʘʪʳ ʤʝʜʠʮʠʥʩʢʦʡ 

ʧʦʤʦʱʠ. ʈʘʩʯʝʪ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʚʦʜʠʪʩʷ ʢʘʢ ʚ ʮʝʣʦʤ ʧʦ ʃʇʋ, ʪʘʢ ʠ ʦʪʜʝʣʴʥʦ ʧʦ ʚʩʝʤ 

ʩʧʝʮʠʘʣʠʩʪʘʤ, ʠʤʝʶʱʠʤ ʚʳʩʰʫʶ, ʧʝʨʚʫʶ ʠ ʚʪʦʨʫʶ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʫʶ ʢʘʪʝʛʦʨʠʶ.  

ɺ ʭʦʜʝ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʢʚʘʣʠʬʠʢʘʮʠʠ 

ʚʨʘʯʝʙʥʦʛʦ ʧʝʨʩʦʥʘʣʘ ɻɹʋɿ ʃʆ çʊʦʢʩʦʚʩʢʘʷ ʈɹè, ʢʦʪʦʨʘʷ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʫʜʝʣʴʥʳʡ ʚʝʩ ʚʨʘʯʝʡ, 

ʠʤʝʶʱʠʭ ʚʳʩʰʫʶ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʫʶ ʢʘʪʝʛʦʨʠʶ, ʚ ʮʝʣʦʤ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʚ 2015 ʛʦʜʫ ʙʳʣ ʫ 

5,9% ʚʨʘʯʝʡ, ʚ 2016 ʛʦʜʫ ð ʫ 6,7%, ʚ 2017 ʛʦʜʫ ð ʫ 9,6%. ʇʝʨʚʫʶ ʢʘʪʝʛʦʨʠʶ ʚ 2015 ʛʦʜʫ 

ʠʤʝʣʠ 13,2%, ʚ 2016 ʛʦʜʫ ð 10,7%, ʚ 2017 ʛʦʜʫ ð 13,0%. ɺʪʦʨʘʷ ʢʘʪʝʛʦʨʠʷ ʙʳʣʘ ʚ 2015 ʛʦʜʫ 

4,8%, ʚ 2016 ʛʦʜʫ ð 4,4%, ʚ 2017 ʛʦʜʫ ð 3,4%. ʋʜʝʣʴʥʳʡ ʚʝʩ ʚʨʘʯʝʡ ʚ ʮʝʣʦʤ ʚ ɻɹʋɿ ʃʆ 

çʊʦʢʩʦʚʩʢʘʷ ʈɹè, ʠʤʝʶʱʠʭ ʚʳʩʰʫʶ, ʧʝʨʚʫʶ ʠ ʚʪʦʨʫʶ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʳʝ ʢʘʪʝʛʦʨʠʠ, ʚ 

ʮʝʣʦʤ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʚ 2015ï2017 ʛʦʜʳ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʈʠʩʫʥʢʝ 5. 

 

 
ʈʠʩʫʥʦʢ 5. ʋʜʝʣʴʥʳʡ ʚʝʩ ʚʨʘʯʝʡ ʚ ʮʝʣʦʤ ʚ ɻɹʋɿ ʃʆ çʊʦʢʩʦʚʩʢʘʷ ʈɹè, ʠʤʝʶʱʠʭ ʚʳʩʰʫʶ, 

ʧʝʨʚʫʶ ʠ ʚʪʦʨʫʶ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʳʝ ʢʘʪʝʛʦʨʠʠ, ʚ ʮʝʣʦʤ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʚ 2015ï2017 ʛʛ. (ʚ %) 

 

ʋʜʝʣʴʥʳʡ ʚʝʩ ʚʨʘʯʝʡ ʢʣʠʥʠʯʝʩʢʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ, ʠʤʝʶʱʠʭ ʚʳʩʰʫʶ 

ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʫʶ ʢʘʪʝʛʦʨʠʶ, ʚ ʮʝʣʦʤ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʚ 2015 ʛʦʜʫ ʦʥ ʙʳʣ 4,9% 

ʢʣʠʥʠʯʝʩʢʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʚ 2016 ʛʦʜʫ ð 6,4%, ʚ 2017 ʛʦʜʫ ð 7,4%. 

ʇʝʨʚʫʶ ʢʘʪʝʛʦʨʠʶ ʚ 2015 ʛʦʜʫ ʠʤʝʣʠ 14,0%, ʚ 2016 ʛʦʜʫ ð 10,5%, ʚ 2017 ʛʦʜʫ ð 

12,7%. ɺʪʦʨʘʷ ʢʘʪʝʛʦʨʠʷ ʙʳʣʘ ʚ 2015 ʛʦʜʫ 5,6%, ʚ 2016 ʛʦʜʫ ð 4,1%, ʚ 2017 ʛʦʜʫ ð 3,2% 

(ʈʠʩʫʥʦʢ 6). 

 

 
ʈʠʩʫʥʦʢ 6. ʋʜʝʣʴʥʳʡ ʚʝʩ ʚʨʘʯʝʡ ʢʣʠʥʠʯʝʩʢʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ, ʠʤʝʶʱʠʭ ʚʳʩʰʫʶ, ʧʝʨʚʫʶ ʠ 

ʚʪʦʨʫʶ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʳʝ ʢʘʪʝʛʦʨʠʠ, ʚ ʮʝʣʦʤ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʚ 2015ï2017 ʛʛ. (ʚ %). 
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ɺʳʚʦʜ: 

ʅʠʟʢʘʷ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ, ʧʨʠʢʨʝʧʣʝʥʥʦʛʦ ʢ ʨʘʡʦʥʥʦʡ ʙʦʣʴʥʠʮʝ, ʚʨʘʯʘʤʠ ʠ 

ʩʥʠʞʝʥʠʝ ʫʢʦʤʧʣʝʢʪʦʚʘʥʥʦʩʪʠ ʰʪʘʪʥʳʭ ʜʦʣʞʥʦʩʪʝʡ ʚʨʘʯʝʡ ʫʢʘʟʳʚʘʝʪ ʥʘ ʜʦʚʦʣʴʥʦ ʥʠʟʢʫʶ 

ʜʦʩʪʫʧʥʦʩʪʴ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʜʘʥʥʦʤʫ ʥʘʩʝʣʝʥʠʶ. ʆʜʥʘʢʦ, ʩʥʠʞʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʩʦʚʤʝʩʪʠʪʝʣʴʩʪʚʘ ʚʨʘʯʝʡ ʩ 1,3 ʜʦ 1,0 ʠ ʨʦʩʪ ʫʜʝʣʴʥʦʛʦ ʚʝʩʘ ʚʨʘʯʝʡ, ʠʤʝʶʱʠʭ ʚʳʩʰʫʶ 

ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʫʶ ʢʘʪʝʛʦʨʠʶ, ʢʦʩʚʝʥʥʦ ʧʦʟʚʦʣʷʝʪ ʩʫʜʠʪʴ ʦ ʧʦʚʳʰʝʥʠʠ ʢʘʯʝʩʪʚʘ 

ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ, ʦʢʘʟʳʚʘʝʤʦʡ ʚ ɻɹʋɿ ʃʆ çʊʦʢʩʦʚʩʢʘʷ ʈɹè.  
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SOME RESULTS OF ASSESSING THE SATISFACTION OF DOCTORS 

IN A CHILDRENôS CLINICAL HOSPITAL WITH CONDITIONS AND A WORK REGIME 
 

ÉBerezkina E., Saint-Petersburg state pediatric medical University, 

St. Petersburg, Russia, berez@list.ru 
 

ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʠʟʫʯʝʥʠʶ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʚʨʘʯʝʡ, ʨʘʙʦʪʘʶʱʠʭ 

ʚ ʜʝʪʩʢʦʡ ʢʣʠʥʠʯʝʩʢʦʡ ʙʦʣʴʥʠʮʝ ʫʩʣʦʚʠʷʤʠ ʠ ʨʝʞʠʤʦʤ ʪʨʫʜʘ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ 

ʘʥʦʥʠʤʥʦʝ ʘʥʢʝʪʠʨʦʚʘʥʠʝ ʚʨʘʯʝʡ ʪʨʝʭ ʧʝʜʠʘʪʨʠʯʝʩʢʠʭ ʦʪʜʝʣʝʥʠʡ, ʢʦʪʦʨʦʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ 

ʙʦʣʝʝ 90% ʚʨʘʯʝʡ ʩʦʩʪʘʚʣʷʶʪ ʞʝʥʱʠʥʳ, ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʢʦʪʦʨʳʭ 41,8Ñ0,11 ʣʝʪ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ 

ʚʨʘʯʝʡ ʥʝ ʫʜʦʚʣʝʪʚʦʨʝʥʳ ʫʩʣʦʚʠʷʤʠ ʪʨʫʜʘ, ʥʦ ʫʜʦʚʣʝʪʚʦʨʝʥʳ ʨʝʞʠʤʦʤ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʤ 

ʢʣʠʤʘʪʦʤ ʚ ʢʦʣʣʝʢʪʠʚʝ. ɹʦʣʴʰʠʥʩʪʚʦ ʚʨʘʯʝʡ ʧʝʜʠʘʪʨʦʚ, ʩʯʠʪʘʶʪ, ʯʪʦ ʫ ʥʠʭ ʚʳʩʦʢʘʷ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʪʨʫʜʘ, ʦʥʠ ʨʘʙʦʪʘʶʪ ʩ ʧʝʨʝʛʨʫʟʢʦʡ ʠ ʩʚʝʨʭ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʵʪʠ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ ʥʝ ʚʳʟʳʚʘʶʪ ʫ ʧʨʝʦʙʣʘʜʘʶʱʝʛʦ ʙʦʣʴʰʠʥʩʪʚʘ ʚʨʘʯʝʡ ʞʝʣʘʥʠʝ ʩʤʝʥʠʪʴ ʤʝʩʪʦ 

ʨʘʙʦʪʳ ʠ ʨʦʜ ʜʝʷʪʝʣʴʥʦʩʪʠ. 
 

Abstract. The article is devoted to the study of the satisfaction of doctors working 

in the Childrenôs Clinical Hospital with the conditions and the labor regime. To this end, the doctors 

of three pediatric departments, which showed that more than 90% of physicians are women whose 

average age is 41.8Ñ0.11 years, conducted an anonymous questionnaire. Most of the doctors are not 

satisfied with the working conditions but are satisfied with the regime and the psychological climate 

in the team. Most pediatricians believe that they have a high work intensity, they work 

with overload and over time. Nevertheless, these circumstances do not cause the overwhelming 

majority of doctors to change their place of work and occupation. 
 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʨʘʯʠ, ʘʥʢʝʪʠʨʦʚʘʥʠʝ, ʜʝʪʩʢʘʷ ʙʦʣʴʥʠʮʘ, ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʴ, ʫʩʣʦʚʠʷ 

ʠ ʨʝʞʠʤ ʪʨʫʜʘ. 
 

Keywords: doctors, questioning, childrenôs hospital, satisfaction, conditions and working 

conditions. 
 

ɺʚʝʜʝʥʠʝ 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʤʝʜʠʮʠʥʩʢʦʝ ʩʦʦʙʱʝʩʪʚʦ ʩʪʘʣʦ ʜʦʩʪʘʪʦʯʥʦ ʨʘʟʥʦʨʦʜʥʦʡ 

ʛʨʫʧʧʦʡ, ʦʙʨʘʟ ʞʠʟʥʠ ʠ ʫʩʣʦʚʠʷ ʪʨʫʜʘ ʚʨʘʯʝʡ ʚ ʩʫʱʝʩʪʚʝʥʥʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʷʪ ʦʪ 

ʤʝʜʠʮʠʥʩʢʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ, ʨʘʙʦʪʳ ʚ ʤʝʜʠʮʠʥʩʢʦʤ ʫʯʨʝʞʜʝʥʠʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʪʠʧʘ ʠ 

ʩʪʘʪʫʩʘ [1ï2]. ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʜʝʷʪʝʣʴʥʦʩʪʴ ʫʯʨʝʞʜʝʥʠʡ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʩʫʱʝʩʪʚʝʥʥʦʝ 

ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʶʪ ʨʝʛʠʦʥʘʣʴʥʳʝ, ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʩʦʮʠʘʣʴʥʦïʜʝʤʦʛʨʘʬʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ 

[3ï5]. 

ʂʣʠʥʠʯʝʩʢʠʝ ʙʦʣʴʥʠʮʳ ʬʝʜʝʨʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʠ ʥʘʫʯʥʦïʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ 

ʤʝʜʠʮʠʥʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʚ ʦʩʥʦʚʥʦʤ ʩʦʩʨʝʜʦʪʦʯʝʥʥʳʝ ʚ ʩʪʦʣʠʮʘʭ ʠ ʢʨʫʧʥʳʭ ʛʦʨʦʜʘʭ, 

ʦʙʣʘʜʘʶʪ ʤʦʱʥʳʤ ʢʘʜʨʦʚʳʤ ʧʦʪʝʥʮʠʘʣʦʤ. ʈʝʰʝʥʠʝ ʚʘʞʥʝʡʰʠʭ ʟʘʜʘʯ ʚʳʧʦʣʥʝʥʠʷ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʠ ʥʘʫʯʥʦïʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʧʨʦʛʨʘʤʤ ʩʦʚʤʝʱʘʝʪʩʷ ʚ ʥʠʭ ʩ ʦʢʘʟʘʥʠʝʤ 

ʥʘʩʝʣʝʥʠʶ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ [6ï
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7]. ʀʟʫʯʝʥʠʝ ʫʩʣʦʚʠʡ ʪʨʫʜʘ, ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʠ ʤʦʪʠʚʘʮʠʡ ʚʨʘʯʝʡ ʢʣʠʥʠʢ ʧʦʟʚʦʣʷʝʪ 

ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʦʜʭʦʜʳ ʢ ʢʘʜʨʦʚʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ ʠ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʤʝʜʠʮʠʥʩʢʦʛʦ 

ʧʦʤʦʱʠ ʥʘʩʝʣʝʥʠʶ [8]. 

ʇʨʦʙʣʝʤʳ ʧʦʚʳʰʝʥʠʷ ʪʨʫʜʦʚʦʡ ʤʦʪʠʚʘʮʠʠ ʤʝʜʠʮʠʥʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ ʷʚʣʷʶʪʩʷ 

ʚʘʞʥʝʡʰʝʡ ʬʫʥʢʮʠʝʡ ʫʧʨʘʚʣʝʥʠʷ ʩʠʩʪʝʤʦʡ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ [9]. ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ 

ʚʦʧʨʦʩʦʚ ʤʦʪʠʚʘʮʠʠ ʧʝʨʩʦʥʘʣʘ, ʩʪʦʠʪ ʫʯʠʪʳʚʘʪʴ ʪʘʢʦʡ ʚʘʞʥʳʡ ʬʘʢʪʦʨ ʢʘʢ 

ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʴ ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ, ʚ ʯʘʩʪʥʦʩʪʠ ʚʨʘʯʝʡ [10]. ʋʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʴʶ 

ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʯʝʣʦʚʝʢʘ, ʩʚʷʟʘʥʥʦʝ ʩ ʠʩʧʦʣʥʝʥʠʝʤ ʝʛʦ 

ʩʪʨʝʤʣʝʥʠʡ, ʞʝʣʘʥʠʡ ʠ ʧʦʪʨʝʙʥʦʩʪʝʡ. ʋʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʴ ʨʘʙʦʪʦʡ ʪʝʩʥʦ ʩʚʷʟʘʥʘ ʩ 

ʣʦʷʣʴʥʦʩʪʴʶ ʧʝʨʩʦʥʘʣʘ, ʧʨʝʜʘʥʥʦʩʪʴʶ ʨʘʙʦʪʥʠʢʦʚ ʩʚʦʝʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʠʭ ʞʝʣʘʥʠʝʤ 

ʧʨʠʣʘʛʘʪʴ ʫʩʠʣʠʷ ʚ ʝʝ ʠʥʪʝʨʝʩʘʭ, ʨʘʟʜʝʣʷʪʴ ʝʝ ʮʝʥʥʦʩʪʠ ʠ ʮʝʣʠ [11]. ʇʨʠ 

ʥʝʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪʩʷ ʨʠʩʢ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʤʝʜʠʮʠʥʩʢʦʡ ʦʰʠʙʢʠ ʠ ʩʥʠʞʘʝʪʩʷ ʢʘʯʝʩʪʚʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʥʘʩʝʣʝʥʠʷ [12ï13]. 
 

ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʙʘʟʝ ʌʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ çʉʘʥʢʪïʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʧʝʜʠʘʪʨʠʯʝʩʢʠʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè ʄʠʥʠʩʪʝʨʩʪʚʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʛʦ ʚʭʦʜʠʪ ɼʝʪʩʢʘʷ ʢʣʠʥʠʯʝʩʢʘʷ ʙʦʣʴʥʠʮʘ. ʌɻɹʆʋ ɺʆ ʉʇʙɻʇʄʋ 

ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʷʚʣʷʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ ʧʨʦʬʠʣʴʥʳʤ ʧʝʜʠʘʪʨʠʯʝʩʢʠʤ ʤʝʜʠʮʠʥʩʢʠʤ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʫʯʨʝʞʜʝʥʠʝʤ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʢʦʪʦʨʳʭ ʚ ʤʠʨʝ ʚʩʝʛʦ ʪʨʠ, ʚʢʣʶʯʘʷ 

ʝʛʦ.  

ɼʣʷ ʦʮʝʥʢʠ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʚʨʘʯʝʡ ʢʣʠʥʠʢʠ ʫʩʣʦʚʠʷʤʠ ʠ ʨʝʞʠʤʦʤ ʪʨʫʜʘ 

ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ çɸʥʢʝʪʘ ʩʦʮʠʦʣʦʛʠʯʝʩʢʦʛʦ ʦʧʨʦʩʘ ʚʨʘʯʝʡ ʢʣʠʥʠʯʝʩʢʦʡ ʙʦʣʴʥʠʮʳè. ɺ 

ʘʥʢʝʪʠʨʦʚʘʥʠʠ ʧʨʠʥʠʤʘʣʠ ʫʯʘʩʪʠʝ ʚʨʘʯʠ ʧʝʜʠʘʪʨʠʯʝʩʢʠʭ ʦʪʜʝʣʝʥʠʡ ˉ1, 2, 3, ʥʘ ʢʦʪʦʨʳʭ ʚ 

2017 ʛʦʜʫ ʩʦʛʣʘʩʥʦ ʰʪʘʪʥʦʤʫ ʨʘʩʧʠʩʘʥʠʶ ʨʘʙʦʪʘʣ 31 ʚʨʘʯ (ʬʠʟʠʯʝʩʢʠʝ ʣʠʮʘ). ɸʥʢʝʪʘ 

ʩʦʩʪʦʷʣʘ ʠʟ 23 ʚʦʧʨʦʩʦʚ ʠ ʙʳʣʘ ʧʦʜʝʣʝʥʘ ʥʘ 3 ʯʘʩʪʠ. 

ɼʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʙʳʣ ʧʨʠʤʝʥʝʥ ʤʝʪʦʜ ʦʩʥʦʚʥʦʛʦ 

ʤʘʩʩʠʚʘ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʙʳʣʘ ʩʬʦʨʤʠʨʦʚʘʥʘ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʘʷ ʚʳʙʦʨʢʘ. ɸʥʢʝʪʠʨʦʚʘʥʠʝ 

ʥʦʩʠʣʦ ʜʦʙʨʦʚʦʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʙʳʣʦ ʘʥʦʥʠʤʥʳʤ. ɺ ʘʥʢʝʪʠʨʦʚʘʥʠʠ ʥʝ ʫʯʘʩʪʚʦʚʘʣ ʚʨʘʯ, 

ʢʦʪʦʨʳʡ ʥʘ ʤʦʤʝʥʪ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʚ ʦʪʧʫʩʢʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʣʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ 

ʦʙʨʘʙʦʪʢʠ ʠ ʘʥʘʣʠʟʘ ʙʳʣʠ ʧʦʣʫʯʝʥʳ 30 ʘʥʢʝʪ.  

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʚʟʷʪ ʦʙʲʝʤ ʚʳʙʦʨʢʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʠʤʝʶʱʠʤ ʦʨʠʝʥʪʠʨʦʚʦʯʥʦʝ ʟʥʘʢʦʤʩʪʚʦ, ʩ ʜʦʚʝʨʠʪʝʣʴʥʳʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ, 

ʨʘʚʥʳʤ 2, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʝʨʦʷʪʥʦʩʪʠ 0,954. ʇʨʠ ʚʳʙʨʘʥʥʦʡ ʪʦʯʥʦʩʪʠ ʦʙʲʝʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʦʣʞʝʥ ʙʳʪʴ ʥʝ ʤʝʥʝʝ 25 ʝʜʠʥʠʮ ʥʘʙʣʶʜʝʥʠʷ. ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʵʪʦ 30 ʚʨʘʯʝʡ, 

ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʪʨʝʭ ʧʝʜʠʘʪʨʠʯʝʩʢʠʭ ʦʪʜʝʣʝʥʠʷʭ ʚ ɼʝʪʩʢʦʡ ʢʣʠʥʠʯʝʩʢʦʡ ʙʦʣʴʥʠʮʝ. 

ʈʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʴ ʜʘʥʥʦʡ ʚʳʙʦʨʢʠ ʙʳʣʘ ʧʨʦʚʝʨʝʥʘ ʧʦ ʤʝʪʦʜʠʢʝ ʧʨʦʬʝʩʩʦʨʘ ɸ. ʄ. ʄʝʨʢʦʚʘ 

ʠ ʤʝʨʘ ʪʦʯʥʦʩʪʠ ʩʦʩʪʘʚʠʣʘ 0,03, ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʦʰʠʙʢʘ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʥʝ ʧʨʝʚʳʰʘʝʪ 3%, 

ʯʪʦ ʚʧʦʣʥʝ ʜʦʧʫʩʪʠʤʦ.  

ɺ ʢʘʯʝʩʪʚʝ ʘʧʧʘʨʘʪʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʨʘʙʦʯʠʝ ʩʪʘʥʮʠʠ (ʢʦʤʧʴʶʪʝʨʳ) 

ʩ ʧʨʦʮʝʩʩʦʨʦʤ ʢʣʘʩʩʘ Intel Core 2 Duo. ɼʣʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʠ ʘʥʘʣʠʟʘ 

ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʠʤʝʥʷʣʠʩʴ ʧʘʢʝʪʳ Microsoft Office 2010 ʠ STATISTICA 5.0. 
 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʆʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʠʟʫʯʝʥʠʷ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʘʥʢʝʪʠʨʦʚʘʥʠʝ [11], 

ʧʨʦʚʝʜʝʥʥʦʝ ʩʨʝʜʠ ʚʨʘʯʝʡ ʧʝʜʠʘʪʨʠʯʝʩʢʠʭ ʦʪʜʝʣʝʥʠʡ ɼʝʪʩʢʦʡ ʢʣʠʥʠʯʝʩʢʦʡ ʙʦʣʴʥʠʮʳ 

ʉʇʙɻʇʄʋ, ʢʦʪʦʨʦʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʚ ʦʪʜʝʣʝʥʠʷʭ ʜʘʥʥʦʛʦ ʧʨʦʬʠʣʷ ʨʘʙʦʪʘʝʪ 93,3% ʞʝʥʱʠʥ.  
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ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʚʨʘʯʝʡ ʩʦʩʪʘʚʠʣ 41,8Ñ0,11 ʣʝʪ. ɹʦʣʴʰʠʥʩʪʚʦ ʚʨʘʯʝʡ ʙʳʣʠ ʚ ʚʦʟʨʘʩʪʥʦʡ 

ʛʨʫʧʧʝ 30ï39 ʣʝʪ (40,0%), ʚ ʚʦʟʨʘʩʪʝ ʜʦ 30 ʣʝʪ ʙʳʣʦ 10,0%, 40ï49 ʣʝʪ ð 33,3%, 50ï59 ʣʝʪ ð 

6,7%, 60 ʠ ʩʪʘʨʰʝ ð 10,0%. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʚʨʘʯʝʡ, ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʧʝʜʠʘʪʨʠʯʝʩʢʠʭ 

ʦʪʜʝʣʝʥʠʷʭ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʈʠʩʫʥʢʝ 1.  
 

 
ʈʠʩʫʥʦʢ 1. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʚʨʘʯʝʡ, ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʧʝʜʠʘʪʨʠʯʝʩʢʠʭ ʦʪʜʝʣʝʥʠʷʭ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʚʦʟʨʘʩʪʘ (ʚ %). 
 

ʅʘʛʨʫʟʢʘ ʚʨʘʯʘ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʧʦʩʢʦʣʴʢʫ ʤʦʞʝʪ ʚʣʠʷʪʴ ʥʘ ʢʘʯʝʩʪʚʦ 

ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ [14ï15]. ʇʦ ʢʦʣʠʯʝʩʪʚʫ ʟʘʥʠʤʘʝʤʳʭ ʩʪʘʚʦʢ ʚʨʘʯʠ ʧʝʜʠʘʪʨʠʯʝʩʢʠʭ 

ʦʪʜʝʣʝʥʠʡ ʨʘʩʧʨʝʜʝʣʠʣʠʩʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 0,25 ʩʪʘʚʢʠ ð 10,0%, 0,5 ʩʪʘʚʢʠ ð 16,7%, 

0,75 ʩʪʘʚʢʠ ð 13,3%, 1,0 ʩʪʘʚʢʫ ð 40,0%, 1,25 ʩʪʘʚʢʠ ð 20,0% ʧʝʜʠʘʪʨʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʤʝʥʝʝ 1,0 ʩʪʘʚʢʠ ʟʘʥʠʤʘʣʠ 40,0% ʚʨʘʯʝʡ, ʙʦʣʝʝ 1,0 ʩʪʘʚʢʠ ð 20,0%. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʚʨʘʯʝʡ, 

ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʧʝʜʠʘʪʨʠʯʝʩʢʠʭ ʦʪʜʝʣʝʥʠʷʭ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʛʨʫʟʢʠ ʠʟʦʙʨʘʞʝʥʦ ʥʘ 

ʈʠʩʫʥʢʝ 2. 
 

 
ʈʠʩʫʥʦʢ 2. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʚʨʘʯʝʡ, ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʧʝʜʠʘʪʨʠʯʝʩʢʠʭ ʦʪʜʝʣʝʥʠʷʭ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʥʘʛʨʫʟʢʠ (ʚ %). 
 

ʀʟ ʚʩʝʭ ʟʘʥʠʤʘʚʰʠʭ ʤʝʥʝʝ 1,0 ʩʪʘʚʢʠ, 16,7% ʚʨʘʯʝʡ ʥʘʟʚʘʣʠ ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʪʘʢʦʡ 

ʟʘʥʷʪʦʩʪʠ ʥʝʭʚʘʪʢʫ ʩʪʘʚʦʢ ʚ ʰʪʘʪʥʦʤ ʨʘʩʧʠʩʘʥʠʠ ʦʪʜʝʣʝʥʠʷ, ʘ 8,3% ð ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ. 

ʇʨʠʯʠʥʦʡ ʨʘʙʦʪʳ ʙʦʣʝʝ, ʯʝʤ ʥʘ 1,0 ʩʪʘʚʢʠ 50,0% ʧʝʜʠʘʪʨʦʚ ʥʘʟʚʘʣʠ ʥʝʭʚʘʪʢʫ ʟʘʨʘʙʦʪʥʦʡ 

ʧʣʘʪʳ ʥʘ ʩʪʘʚʢʫ, ʘ 33,3% ð ʥʝʭʚʘʪʢʫ ʢʘʜʨʦʚ. ʇʨʠʯʝʤ ʚʩʝ ʨʘʙʦʪʘʚʰʠʝ ʥʘ 1,25 ʩʪʘʚʢʠ ʙʳʣʠ ʚ 

ʚʦʟʨʘʩʪʝ 30ï39 ʣʝʪ. 

ɸʥʢʝʪʠʨʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʨʝʞʠʤʦʤ ʪʨʫʜʘ ʚ ʜʘʥʥʦʡ ʜʝʪʩʢʦʡ ʙʦʣʴʥʠʮʝ ʫʜʦʚʣʝʪʚʦʨʝʥʦ 

73,3% ʚʨʘʯʝʡ, ʥʝ ʫʜʦʚʣʝʪʚʦʨʝʥʦ ð 26,7%. ʆʮʝʥʢʘ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʫʩʣʦʚʠʷʤʠ ʪʨʫʜʘ 

ʚʳʷʚʠʣʘ, ʯʪʦ 58,6% ʧʝʜʠʘʪʨʦʚ ʠʤʝʶʱʠʝʩʷ ʫʩʣʦʚʠʷ ʫʩʪʨʘʠʚʘʣʠ, ʘ 41,4% ʨʝʩʧʦʥʜʝʥʪʦʚ ʥʝʪ. 

ʀʟʫʯʝʥʠʝ ʤʥʝʥʠʷ ʚʨʘʯʝʡ ʦ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʤ ʤʠʢʨʦʢʣʠʤʘʪʝ ʚ ʢʦʣʣʝʢʪʠʚʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ 93,3% 

ʚʨʘʯʝʡ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʧʝʜʠʘʪʨʠʯʝʩʢʠʭ ʦʪʜʝʣʝʥʠʷ ɼʝʪʩʢʦʡ ʢʣʠʥʠʯʝʩʢʦʡ ʙʦʣʴʥʠʮʝ ʉʇʙɻʇʄʋ 

ʠʤ ʧʦʣʥʦʩʪʴʶ ʫʜʦʚʣʝʪʚʦʨʝʥʳ, ʥʝ ʫʜʦʚʣʝʪʚʦʨʝʥʳ 6,7% ʚʨʘʯʝʡ. ʋʜʝʣʴʥʳʡ ʚʝʩ ʚʨʘʯʝʡ, ʥʝ 

ʫʜʦʚʣʝʪʚʦʨʝʥʥʳʭ ʨʝʞʠʤʦʤ, ʫʩʣʦʚʠʷʤʠ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʤ ʢʣʠʤʘʪʦʤ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ 

ʈʠʩʫʥʢʝ 3. 

ʆʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʥʝʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʨʝʞʠʤʦʤ ʪʨʫʜʘ 37,5% ʚʨʘʯʝʡ ʥʘʟʳʚʘʣʠ 

ʯʨʝʟʤʝʨʥʫʶ ʟʘʛʨʫʞʝʥʥʦʩʪʴ ʚʦ ʚʨʝʤʷ ʨʘʙʦʯʝʛʦ ʜʥʷ ʠ ʧʦ 12,5% ʚʨʘʯʝʡ ð ʩʫʪʦʯʥʳʝ ʜʝʞʫʨʩʪʚʘ 

ʠ ʧʝʨʝʨʘʙʦʪʢʫ.  

10,0

40,0
33,3

6,7
10,0

0,00%

10,00%

20,00%

30,00%

40,00%

50,00%

ɼʦ 30 ʣʝʪ 30-39 ʣʝʪ40-49 ʣʝʪ50-59 ʣʝʪʩʪʘʨʰʝ 60 ʣʝʪ

10,0
16,7

13,3

40,0

20,0

0,00%

10,00%

20,00%

30,00%

40,00%

50,00%

0,25 0,5 0,75 1 1,25

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

http://www.bulletennauki.com 
ʊ. 4. ˉ8. 2018 

 

72 

 

 

 
ʈʠʩʫʥʦʢ 3. ʋʜʝʣʴʥʳʡ ʚʝʩ ʚʨʘʯʝʡ, ʥʝ ʫʜʦʚʣʝʪʚʦʨʝʥʥʳʭ ʨʝʞʠʤʦʤ, ʫʩʣʦʚʠʷʤʠ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʤ 

ʢʣʠʤʘʪʦʤ (ʚ %). 
 

ʆʩʥʦʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʥʝʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʫʩʣʦʚʠʷʤʠ ʪʨʫʜʘ ʫ ʧʝʜʠʘʪʨʦʚ ʙʳʣʠ 

ʥʝʭʚʘʪʢʘ ʧʦʤʝʱʝʥʠʡ ʜʣʷ ʨʘʙʦʪʳ (35,3% ʦʪ ʚʩʝʭ ʥʝʫʜʦʚʣʝʪʚʦʨʝʥʥʳʭ), ʥʝʜʦʩʪʘʪʦʯʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʠʤʝʶʱʠʭʩʷ ʤʝʪʦʜʦʚ ʜʣʷ ʦʙʩʣʝʜʦʚʘʥʠʷ ʧʘʮʠʝʥʪʦʚ (23,5%), ʥʝʯʝʣʦʚʝʯʝʩʢʠʝ 

ʫʩʣʦʚʠʷ ʨʘʙʦʪʳ ʠ ʥʝ ʩʦʙʣʶʜʝʥʠʝ ʩʘʥʠʪʘʨʥʦïʛʠʛʠʝʥʠʯʝʩʢʠʭ ʥʦʨʤ ʥʘ ʨʘʙʦʯʝʤ ʤʝʩʪʝ (ʧʦ 5,9%). 

ʂʨʦʤʝ ʪʦʛʦ, 29,4% ʚʨʘʯʝʡ, ʫʢʘʟʘʚʰʠʭ, ʯʪʦ ʦʥʠ ʥʝ ʫʜʦʚʣʝʪʚʦʨʝʥʳ ʫʩʣʦʚʠʷʤʠ ʪʨʫʜʘ ʥʝ 

ʟʘʭʦʪʝʣʠ ʦʙʲʷʩʥʷʪʴ ʧʨʠʯʠʥʫ. 

ɺʳʩʦʢʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʪʨʫʜʘ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʝ ʪʦʣʴʢʦ ʥʘ ʢʘʯʝʩʪʚʦ ʤʝʜʠʮʠʥʩʢʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʘʮʠʝʥʪʦʚ, ʥʦ ʠ ʥʘ ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ ʚʨʘʯʘ [16]. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ 

ʠʟʫʯʝʥʦ ʤʥʝʥʠʝ ʧʝʜʠʘʪʨʦʚ ʦʙ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʪʨʫʜʘ. ɺʨʘʯʘʤ ʧʝʜʠʘʪʨʠʯʝʩʢʠʭ ʦʪʜʝʣʝʥʠʡ ʙʳʣ 

ʟʘʜʘʥ ʚʦʧʨʦʩ ʦ ʥʘʣʠʯʠʠ ʫ ʥʠʭ ʚ ʪʝʯʝʥʠʝ ʨʘʙʦʯʝʛʦ ʜʥʷ (ʩʤʝʥʳ) ʧʝʨʝʨʳʚʘ ʥʘ ʦʪʜʳʭ. ʀʟ ʚʩʝʭ 

ʨʝʩʧʦʥʜʝʥʪʦʚ 64,2% ʨʝʩʧʦʥʜʝʥʪʦʚ ʩʯʠʪʘʣʠ, ʯʪʦ ʫ ʥʠʭ ʥʝʪ, ʧʝʨʝʨʳʚʘ, ʪʘʢ ʢʘʢ ʦʥ ʥʝ 

ʧʨʝʜʫʩʤʦʪʨʝʥ, ʥʦ 17,9% ʚʨʘʯʝʡ ʝʛʦ ʠʤʝʣʠ ʠ ʝʱʝ ʩʪʦʣʴʢʦ ʞʝ ʧʨʦʩʪʦ ʥʝ ʫʩʧʝʚʘʣʠ ʦʪʜʳʭʘʪʴ ʚ 

ʪʝʯʝʥʠʝ ʨʘʙʦʯʝʛʦ ʜʥʷ (ʩʤʝʥʳ).  

ʉʨʝʜʠ ʚʩʝʭ ʚʨʘʯʝʡ ʧʝʜʠʘʪʨʠʯʝʩʢʠʭ ʦʪʜʝʣʝʥʠʡ, ʧʨʠʥʠʤʘʚʰʠʭ ʫʯʘʩʪʠʝ ʚ ʘʥʦʥʠʤʥʦʤ 

ʘʥʢʝʪʠʨʦʚʘʥʠʠ 66,7%, ʫʩʧʝʚʘʣʠ ʚ ʪʝʯʝʥʠʝ ʨʘʙʦʯʝʛʦ ʜʥʷ (ʩʤʝʥʳ) ʧʨʠʥʠʤʘʪʴ ʧʠʱʫ, ʘ 33,6% ʥʝ 

ʫʩʧʝʚʘʣʠ, ʠʟ ʢʦʪʦʨʳʭ ʥʝ ʭʚʘʪʘʣʦ ʥʘ ʵʪʦ ʚʨʝʤʝʥʠ 30,0% ʨʝʩʧʦʥʜʝʥʪʦʚ. ʆʜʥʘʢʦ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʧʦʢʘʟʘʣʦ, ʯʪʦ ʩʨʝʜʠ ʥʝ ʫʩʧʝʚʘʚʰʠʭ ʧʨʠʥʠʤʘʪʴ ʧʠʱʫ 60,0% ʚʨʘʯʝʡ ʨʘʙʦʪʘʣʦ ʥʘ 1,0 ʩʪʘʚʢʫ ʠ 

ʙʦʣʝʝ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ 40,0% ʧʝʜʠʘʪʨʦʚ ʭʚʘʪʘʣʦ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ ʥʘ ʚʳʧʦʣʥʝʥʠʝ 

ʜʦʣʞʥʦʩʪʥʳʭ ʦʙʷʟʘʥʥʦʩʪʝʡ, ʥʝ ʭʚʘʪʘʣʦ ð 60,0%. ʇʨʠ ʪʦʤ, 80,0% ʫʯʘʩʪʚʦʚʘʚʰʠʭ ʚ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʚʨʘʯʝʡ ʫʢʘʟʘʣʠ, ʯʪʦ ʦʩʪʘʶʪʩʷ ʩʚʝʨʭʫʨʦʯʥʦ.  

ʆʮʝʥʢʘ ʯʘʩʪʦʪʳ ʩʚʝʨʭʫʨʦʯʥʦʡ ʨʘʙʦʪʳ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʨʘʙʦʪʘʣʠ ʩʚʝʨʭ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ 

ʢʘʞʜʳʡ ʜʝʥʴ 54,2% ʚʨʘʯʝʡ, 2ï4 ʨʘʟʘ ʚ ʥʝʜʝʣʶ ð 33,3%, 2ï3 ʨʘʟʘ ʚ ʤʝʩʷʮ ð 4,2%, ʥʝ ʯʘʩʪʦ, ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʙʦʣʴʥʳʭ ð 8,3%. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʚʨʘʯʝʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʯʘʩʪʦʪʳ ʨʘʙʦʪʳ 

ʩʚʝʨʭ ʨʘʙʦʯʝʛʦ ʜʥʷ (ʩʤʝʥʳ) ʠʟʦʙʨʘʞʝʥʦ ʥʘ ʈʠʩʫʥʢʝ 4. 
 

 
ʈʠʩʫʥʦʢ 4. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʚʨʘʯʝʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʯʘʩʪʦʪʳ ʨʘʙʦʪʳ ʩʚʝʨʭ ʨʘʙʦʯʝʛʦ ʜʥʷ (ʩʤʝʥʳ) 

(ʚ %). 
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ʀʟʫʯʝʥʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʩʚʝʨʭʫʨʦʯʥʦʡ ʨʘʙʦʪʳ ʦʪ ʚʦʟʨʘʩʪʘ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʚʩʝ 100% ʚʨʘʯʝʡ 

ʤʣʘʜʰʝ 30 ʣʝʪ, ʚ ʚʦʟʨʘʩʪʝ 50ï59 ʣʝʪ ʠ ʩʪʘʨʰʝ 60 ʣʝʪ ʦʩʪʘʶʪʩʷ ʨʘʙʦʪʘʪʴ ʩʚʝʨʭʫʨʦʯʥʦ, ʘ 

ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ 30ï39 ʣʝʪ ʠ 40ï49 ʣʝʪ ð 80,0% ʠ 70,0% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʈʠʩʫʥʦʢ 5). 

 
 

 
 

ʈʠʩʫʥʦʢ 5. ʋʜʝʣʴʥʳʡ ʚʝʩ ʚʨʘʯʝʡ ʧʝʜʠʘʪʨʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʩʚʝʨʭ ʨʘʙʦʯʝʛʦ ʜʥʷ (ʩʤʝʥʳ) 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ (ʚ %). 
 

ʆʮʝʥʢʘ ʟʘʚʠʩʠʤʦʩʪʠ ʩʚʝʨʭʫʨʦʯʥʦʡ ʨʘʙʦʪʳ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʟʘʥʠʤʘʝʤʳʭ ʩʪʘʚʦʢ ʚʳʷʚʠʣʘ, 

ʯʪʦ ʚʩʝ ʧʝʜʠʘʪʨʳ (100,0%), ʨʘʙʦʪʘʶʱʠʝ ʥʘ 0,25 ʠ 0,5 ʩʪʘʚʢʠ ʦʩʪʘʚʘʣʠʩʴ ʩʚʝʨʭʫʨʦʯʥʦ. ʉʨʝʜʠ 

ʚʨʘʯʝʡ, ʨʘʙʦʪʘʶʱʠʭ ʥʘ 0,75 ʩʪʘʚʢʠ ʧʦ ʧʨʠʯʠʥʝ ʥʝʭʚʘʪʢʠ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ, ʟʘʜʝʨʞʠʚʘʣʠʩʴ ʥʘ 

ʨʘʙʦʯʝʤ ʤʝʩʪʝ 75,0% ʜʦʢʪʦʨʦʚ, ʘ ʩʨʝʜʠ ʨʘʙʦʪʘʶʱʠʭ, ʥʘ 1,0 ð 66,7%, ʥʘ 1,25 ʩʪʘʚʢʠ ð 

33,3%. ɻʨʘʬʠʯʝʩʢʠ ʫʜʝʣʴʥʳʡ ʚʝʩ ʚʨʘʯʝʡ ʧʝʜʠʘʪʨʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʩʚʝʨʭ ʨʘʙʦʯʝʛʦ ʜʥʷ (ʩʤʝʥʳ) 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʟʘʥʠʤʘʝʤʳʭ ʩʪʘʚʦʢ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʈʠʩʫʥʢʝ 6. 

ʉʨʝʜʠ ʚʩʝʭ ʫʯʘʩʪʚʦʚʘʚʰʠʭ ʚ ʘʥʢʝʪʠʨʦʚʘʥʠʠ ʧʝʜʠʘʪʨʦʚ ʪʦʣʴʢʦ 13,3% ʚʨʘʯʝʡ ʭʦʪʝʣʠ ʙʳ 

ʩʤʝʥʠʪʴ ʤʝʩʪʦ ʨʘʙʦʪʳ ʠ ʨʦʜ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʀʭ ʚʩʝʭ ʚʳʩʢʘʟʘʚʰʠʭ ʪʘʢʦʝ ʞʝʣʘʥʠʝ ʧʦʣʦʚʠʥʘ 

ʧʝʜʠʘʪʨʦʚ (50,0%) ʙʳʣʠ ʚ ʚʦʟʨʘʩʪʝ 30ï39 ʣʝʪ ʠ ʝʱʝ ʩʪʦʣʴʢʦ ʞʝ ʚ ʚʦʟʨʘʩʪʝ 40ï49 ʣʝʪ. 

ɺ ʭʦʜʝ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʨʘʯʘʤ ʧʝʜʠʘʪʨʘʤ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʚʳʩʢʘʟʘʪʴ ʩʚʦʠ 

ʧʦʞʝʣʘʥʠʷ ʨʘʙʦʪʦʜʘʪʝʣʶ. ɹʦʣʴʰʠʥʩʪʚʦ ʧʝʜʠʘʪʨʦʚ ʚʳʩʢʘʟʘʣʠ ʧʦʞʝʣʘʥʠʝ ʧʦʚʳʩʠʪʴ ʠʤ 

ʟʘʨʘʙʦʪʥʫʶ ʧʣʘʪʫ (33,3%) ʠ ʚʳʜʘʚʘʪʴ ʧʨʝʤʠʠ ʟʘ ʭʦʨʦʰʫʶ ʨʘʙʦʪʫ (23,3%). ʉʥʠʟʠʪʴ ʥʘʛʨʫʟʢʫ 

ʥʘ ʚʨʘʯʘ ʠ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʚʳʩʢʘʟʘʣʠ ʧʦ 10,0% ʨʝʩʧʦʥʜʝʥʪʦʚ. ʉʦʢʨʘʪʠʪʴ 

ʙʝʩʩʤʳʩʣʝʥʥʫʶ ʧʠʩʘʥʠʥʫ ʧʨʝʜʣʦʞʠʣʠ 6,7% ʚʨʘʯʝʡ. ʂʨʦʤʝ ʪʦʛʦ, ʩʨʝʜʠ ʧʦʞʝʣʘʥʠʡ ʙʳʣʠ 

ʞʝʣʘʥʠʝ ʫʣʫʯʰʠʪʴ ʫʩʣʦʚʠʷ ʧʨʝʙʳʚʘʥʠʷ ʧʘʮʠʝʥʪʦʚ, ʫʚʝʣʠʯʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʩʪʘʚʦʢ ʥʘ 

ʦʪʜʝʣʝʥʠʠ, ʦʙʦʨʫʜʦʚʘʪʴ ʨʘʙʦʯʝʝ ʤʝʩʪʦ ʢʦʤʧʴʶʪʝʨʦʤ ʠ ʠʩʢʣʶʯʠʪʴ ʨʘʙʦʪʫ ʧʦ ʚʳʭʦʜʥʳʤ ʜʥʷʤ 

(ʧʦ 3,3%). ɼʘʥʥʳʝ ʧʦ ʦʪʜʝʣʴʥʳʤ ʧʦʞʝʣʘʥʠʷʤ ʚʨʘʯʝʡ ʧʝʜʠʘʪʨʠʯʝʩʢʠʭ ʦʪʜʝʣʝʥʠʡ, 

ʚʳʩʢʘʟʘʥʥʳʤ ʨʘʙʦʪʦʜʘʪʝʣʶ ʧʨʠʚʝʜʝʥʳ ʚ ʊʘʙʣʠʮʝ.  
 

 
 

ʈʠʩʫʥʦʢ 6. ʋʜʝʣʴʥʳʡ ʚʝʩ ʚʨʘʯʝʡ ʧʝʜʠʘʪʨʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʩʚʝʨʭ ʨʘʙʦʯʝʛʦ ʜʥʷ (ʩʤʝʥʳ) ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʟʘʥʠʤʘʝʤʳʭ ʩʪʘʚʦʢ (ʚ %). 
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ʊʘʙʣʠʮʘ. 

ʋɼɽʃʔʅʓʁ ɺɽʉ ʆʊɼɽʃʔʅʓʍ ʇʆɾɽʃɸʅʀʁ, ɺʓʉʂɸɿɸʅʅʓʍ ʈɸɹʆʊʆɼɸʊɽʃʖ ɺʈɸʏɸʄʀ, 

ʈɸɹʆʊɸʖʑʀʄʀ ɺ ɼɽʊʉʂʆʁ ʂʃʀʅʀʏɽʉʂʆʁ ɹʆʃʔʅʀʎɽ 
 

ʇʦʞʝʣʘʥʠʷ ʋʜʝʣʴʥʳʡ ʚʝʩ (ʚ %) 

ʇʦʚʳʩʠʪʴ ʟʘʨʧʣʘʪʫ 33,3 

ʉʥʠʟʠʪʴ ʥʘʛʨʫʟʢʫ ʥʘ ʚʨʘʯʘ 10,0 

ʋʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʦʙʩʣʝʜʦʚʘʥʠʷ 10,0 

ʋʣʫʯʰʠʪʴ ʫʩʣʦʚʠʷ ʧʨʝʙʳʚʘʥʠʷ ʧʘʮʠʝʥʪʦʚ 3,3 

ʇʨʝʤʠʷ ʟʘ ʭʦʨʦʰʫʶ ʨʘʙʦʪʫ 23,3 

ʉʦʢʨʘʪʠʪʴ ʙʝʩʩʤʳʩʣʝʥʥʫʶ ʧʠʩʘʥʠʥʫ 6,7 

ʋʚʝʣʠʯʝʥʠʝ ʩʪʘʚʦʢ 3,3 

ʆʙʦʨʫʜʦʚʘʥʠʝ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ (ʢʦʤʧʴʶʪʝʨ) 3,3 

ʆʪʩʫʪʩʪʚʠʝ ʨʘʙʦʪʳ ʧʦ ʚʳʭʦʜʥʳʤ ʜʥʷʤ 3,3 
 

ɿʘʢʣʶʯʝʥʠʝ: 

ʇʨʦʚʝʜʝʥʥʦʝ ʘʥʢʝʪʠʨʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʙʦʣʝʝ 90% ʚʨʘʯʝʡ ʧʝʜʠʘʪʨʠʯʝʩʢʠʭ ʦʪʜʝʣʝʥʠʡ 

ʩʦʩʪʘʚʣʷʶʪ ʞʝʥʱʠʥʳ, ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʢʦʪʦʨʳʭ 41,8Ñ0,11 ʣʝʪ. ɹʦʣʴʰʠʥʩʪʚʦ ʚʨʘʯʝʡ ʨʘʙʦʪʘʶʪ 

ʥʘ 1,0 ʠ 1,25 ʩʪʘʚʢʠ. ʆʩʥʦʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʨʘʙʦʪʳ ʙʦʣʝʝ, ʯʝʤ ʥʘ ʩʪʘʚʢʫ ʚʨʘʯʠ ʥʘʟʳʚʘʶʪ 

ʥʝʭʚʘʪʢʫ ʜʝʥʝʛ ʠ ʢʘʜʨʦʚ. ʆʜʥʘʢʦ, ʚʨʘʯʠ, ʨʘʙʦʪʘʶʱʠʝ ʤʝʥʝʝ, ʯʝʤ ʥʘ ʩʪʘʚʢʫ ʦʩʥʦʚʥʦʡ 

ʧʨʠʯʠʥʦʡ ʥʘʟʳʚʘʶʪ ʥʝʭʚʘʪʢʫ ʩʪʘʚʦʢ ʚ ʰʪʘʪʥʦʤ ʨʘʩʧʠʩʘʥʠʠ ʦʪʜʝʣʝʥʠʡ ʠ ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ. 

ʆʮʝʥʢʘ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʚʨʘʯʝʡ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʨʝʞʠʤʦʤ ʥʝ ʫʜʦʚʣʝʪʚʦʨʝʥʳ ʤʝʥʝʝ ʪʨʝʪʠ 

ʧʝʜʠʘʪʨʦʚ, ʫʩʣʦʚʠʷʤʠ ʪʨʫʜʘ ð ʙʦʣʝʝ ʧʦʣʦʚʠʥʳ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʤ ʢʣʠʤʘʪʦʤ ʥʝ 

ʫʜʦʚʣʝʪʚʦʨʝʥʳ ʪʦʣʴʢʦ ʯʫʪʴ ʙʦʣʝʝ 5%. ɹʦʣʝʝ ʧʦʣʦʚʠʥʳ ʚʨʘʯʝʡ ʩʯʠʪʘʶʪ, ʯʪʦ ʫ ʥʠʭ ʚʳʩʦʢʘʷ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʪʨʫʜʘ, ʦʥʠ ʨʘʙʦʪʘʶʪ ʩ ʧʝʨʝʛʨʫʟʢʦʡ ʠ ʩʚʝʨʭ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ. ɹʦʣʝʝ ʚʩʝʛʦ 

ʨʘʙʦʪʘʶʪ ʩʚʝʨʭʫʨʦʯʥʦ ʚʨʘʯʠ ʚ ʚʦʟʨʘʩʪʝ ʤʣʘʜʰʝ 30 ʠ ʩʪʘʨʰʝ 50 ʣʝʪ. ʂʨʦʤʝ ʪʦʛʦ, ʯʝʤ ʙʦʣʴʰʝ 

ʨʘʟʤʝʨ ʩʪʘʚʢʠ, ʪʝʤ ʤʝʥʴʰʝ ʫʜʝʣʴʥʳʡ ʚʝʩ ʨʘʙʦʪʘʶʱʠʭ ʩʚʝʨʭʫʨʦʯʥʦ. ʆʩʥʦʚʥʳʤʠ ʧʦʞʝʣʘʥʠʷ ʢ 

ʨʘʙʦʪʦʜʘʪʝʣʶ ʙʳʣʠ ʩʚʷʟʘʥʳ ʩ ʬʠʥʘʥʩʦʚʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ (ʦʧʣʘʪʘ ʪʨʫʜʘ). 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʦʧʳʪʝ, ʟʘʣʦʞʝʥʥʦʤ ʚ ʩʪʘʮʠʦʥʘʨʝ ʂ ʦʪʜʝʣʘ ʘʛʨʦʭʠʤʠʠ ʠ ʤʠʥʝʨʘʣʴʥʦʛʦ 

ʧʠʪʘʥʠʷ ʨʘʩʪʝʥʠʡ ʌɻɹʅʋ ʌʈɸʅʎ ʚ ʧ. ʈʘʩʩʚʝʪ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʠʟʫʯʘʣʦʩʴ ʚʣʠʷʥʠʝ 

ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘ ʫʨʦʞʘʡ ʠ ʢʘʯʝʩʪʚʦ ʟʝʨʥʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʩʦʨʪʘ ɻʫʙʝʨʥʘʪʦʨ ɼʦʥʘ, 

ʚʦʟʜʝʣʳʚʘʝʤʦʛʦ ʧʦ ʥʝʧʘʨʦʚʳʤ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ 

ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʠʟʫʯʘʝʤʳʭ ʜʦʟ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʢʫʣʴʪʫʨ ʠ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʚ ʟʝʨʥʝ 

ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ. ʅʘʠʙʦʣʴʰʠʡ ʧʨʠʨʦʩʪ ʙʝʣʢʘ ʧʦ ʛʦʨʦʭʫ ʠ ʷʨʦʚʦʡ ʧʰʝʥʠʮʝ ʧʦʣʫʯʝʥ 

ʧʨʠ ʚʥʝʩʝʥʠʠ 100 ʢʛ ʘʟʦʪʘ ʠ 90 ʢʛ ʢʘʣʠʷ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʫʨʦʞʘʷ ʦʟʠʤʦʡ 

ʧʰʝʥʠʮʳ ʩʦʨʪʘ ɻʫʙʝʨʥʘʪʦʨ ɼʦʥʘ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʧʦ ʥʝʧʘʨʦʚʳʤ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘʤ 

ʥʝʦʙʭʦʜʠʤʦ ʚʥʦʩʠʪʴ ʧʦʣʥʦʝ ʤʠʥʝʨʘʣʴʥʦʝ ʫʜʦʙʨʝʥʠʝ ʚ ʜʦʟʝ N100ʈ60ʂ90, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʧʦʣʫʯʘʪʴ ʫʨʦʞʘʡ ʚ ʧʨʝʜʝʣʘʭ 66,1ï72,15 ʮ/ʛʘ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʦʢʫʧʘʝʤʦʩʪʴ ʜʦʩʪʠʛʘʝʪʩʷ 

ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʘʟʦʪʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʜʦʟʝ 60 ʢʛ ʜ. ʚ. /ʛʘ ʧʦ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʫ ʷʨʦʚʘʷ 

ʧʰʝʥʠʮʘ ʠ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʬʦʩʬʦʨʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʜʦʟʝ 60 ʢʛ ʜ. ʚ. /ʛʘ ʧʦ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʫ 

ʛʦʨʦʭ. 

 

Abstract. In the experience laid down in the station, K the Department of agricultural 

chemistry and mineral nutrition of plants the Federal agrarian scientific center of Rostov in Rassvet 

of the Rostov region studied the effect of mineral fertilizers on the yield and quality of winter wheat 

varieties, Gubernator Dona, cultivated by non-fallow predecessors. As a result of the research, the 

positive effect of the studied doses on crop yield and protein content in winter wheat grain was 

established. The greatest increase in protein in peas and spring wheat was obtained by applying 100 

kg of nitrogen and 90 kg of potassium. For maximum yield of winter wheat Gubernator Dona in the 

cultivation on non-fallow predecessors, it is necessary to make a complete fertilizer dose 

of N100ʈ60ʂ90 that allows you to crop within 66.1ï72.15 centner per hectare. The maximum return 

is achieved when using nitrogen fertilizer in a dose of 60 kg per hectare, spring wheat predecessor 

and the application of phosphate fertilizers in a dose of 60 kg per hectare precursor peas. 
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ɺʚʝʜʝʥʠʝ 

ʆʩʥʦʚʥʦʡ ʟʝʨʥʦʚʦʡ ʢʫʣʴʪʫʨʦʡ, ʚʦʟʜʝʣʳʚʘʝʤʦʡ ʚ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʷʚʣʷʝʪʩʷ ʦʟʠʤʘʷ 

ʧʰʝʥʠʮʘ. ʇʦʢʫʧʢʘ ʠ ʚʥʝʩʝʥʠʝ ʫʜʦʙʨʝʥʠʡ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʟʘʪʨʘʪʥʳʤ ʵʣʝʤʝʥʪʦʤ ʪʝʭʥʦʣʦʛʠʡ 

ʚʳʨʘʱʠʚʘʥʠʷ ʜʘʥʥʦʡ ʢʫʣʴʪʫʨʳ ʠ ʥʝ ʚʩʝʛʜʘ ʦʢʫʧʘʝʪʩʷ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʚʦʩʧʦʣʥʷʪʴ 

ʚʳʥʦʩʠʤʳʝ ʩ ʫʨʦʞʘʝʤ ʵʣʝʤʝʥʪʳ ʧʠʪʘʥʠʷ ʨʘʩʪʝʥʠʡ ʷʚʣʷʝʪʩʷ ʥʝʩʦʤʥʝʥʥʦʡ. ʇʨʠ ʵʪʦʤ 

ʥʝʢʦʪʦʨʳʝ ʚʠʜʳ ʠ ʜʦʟʳ ʫʜʦʙʨʝʥʠʡ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʚʣʠʷʶʪ ʥʘ ʚʝʣʠʯʠʥʫ ʧʨʠʙʘʚʢʠ ʫʨʦʞʘʷ, ʘ 

ʪʘʢʞʝ ʝʛʦ ʢʘʯʝʩʪʚʦ, ʜʨʫʛʠʝ ʥʘʦʙʦʨʦʪ ʚʝʩʴʤʘ ʨʝʟʫʣʴʪʘʪʠʚʥʳ [1]. 

ɺʣʠʷʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘ ʫʨʦʞʘʡ ʠ ʢʘʯʝʩʪʚʦ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʭʦʨʦʰʦ ʠʟʫʯʝʥʦ, ʦʜʥʘʢʦ ʨʝʛʫʣʷʨʥʦ ʧʦʷʚʣʷʶʪʩʷ ʥʦʚʳʝ ʩʦʨʪʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ, ʢʦʪʦʨʳʝ 

ʤʦʛʫʪ ʧʦ-ʨʘʟʥʦʤʫ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʚʥʦʩʠʤʳʝ ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ. ʆʩʦʙʝʥʥʦ ʷʨʢʦ ʵʪʦ 

ʚʳʨʘʞʘʝʪʩʷ ʧʨʠ ʠʭ ʚʦʟʜʝʣʳʚʘʥʠʠ ʧʦ ʨʘʟʣʠʯʥʳʤ ʥʝʧʘʨʦʚʳʤ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘʤ. ʇʦʵʪʦʤʫ 

ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʨʘʟʥʳʭ ʜʦʟʠʨʦʚʦʢ ʠ ʩʦʯʝʪʘʥʠʡ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘ ʫʨʦʞʘʡ ʠ 

ʢʘʯʝʩʪʚʦ ʟʝʨʥʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʩʦʨʪʦʚ ʧʦ ʥʝʧʘʨʦʚʳʤ 

ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘʤ ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʠ ʪʨʝʙʫʝʪ ʧʨʠʩʪʘʣʴʥʦʛʦ 

ʚʥʠʤʘʥʠʷ.  

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ 

ʉ ʮʝʣʴʶ ʠʟʫʯʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʩʦʯʝʪʘʥʠʡ ʠ ʜʦʟ ʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ ʥʘ ʫʨʦʞʘʡ ʠ ʢʘʯʝʩʪʚʦ ʟʝʨʥʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʧʦ ʥʝʧʘʨʦʚʳʤ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘʤ, 

ʥʘʤʠ ʚ 2016ï2017 ʛʛ. ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʩʪʘʮʠʦʥʘʨʝ ʂ ʦʪʜʝʣʘ ʘʛʨʦʭʠʤʠʠ ʠ 

ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʨʘʩʪʝʥʠʡ ʌɻɹʅʋ çʌʈɸʅʎè.  

ʆʟʠʤʘʷ ʧʰʝʥʠʮʘ ʩʦʨʪʘ ɻʫʙʝʨʥʘʪʦʨ ɼʦʥʘ ʚʳʩʝʚʘʣʘʩʴ ʧʦ ʩʣʝʜʫʶʱʠʤ ʥʝʧʘʨʦʚʳʤ 

ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘʤ: ʛʦʨʦʭ ʠ ̫ʨʦʚʘʷ ʧʰʝʥʠʮʘ. 

ɺʥʝʩʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʧʦʜ ʦʟʠʤʫʶ ʧʰʝʥʠʮʫ ʧʨʦʚʦʜʠʣʠ ʧʦ ʩʣʝʜʫʶʱʝʡ 

ʩʭʝʤʝ: 1) ʂʦʥʪʨʦʣʴ (ʙʝʟ ʫʜʦʙʨʝʥʠʡ), 2) N100, 3) ʈ60, 4) ʂ90, 5) N100ʈ60, 6) N60, 7) N100ʂ90, 8) 

ʈ60ʂ90, 10) N100ʈ60ʂ90. 

ʌʦʩʬʦʨʥʳʝ, ʢʘʣʠʡʥʳʝ ʠ ʩʣʦʞʥʳʝ ʫʜʦʙʨʝʥʠʷ ʚʥʦʩʠʣʠ ʧʦʜ ʦʩʥʦʚʥʫʶ ʦʙʨʘʙʦʪʢʫ, ʘʟʦʪʥʳʝ 

ð ʚ ʧʦʜʢʦʨʤʢʫ ʚ ʚʠʜʝ ʘʤʤʠʘʯʥʦʡ ʩʝʣʠʪʨʳ (34,5%) ʚ ʬʘʟʫ ʢʫʱʝʥʠʷ ʠ ʚʳʭʦʜʘ ʚ ʪʨʫʙʢʫ.  

ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʜʝʣʷʥʦʢ ð 210 ʤ2, ʫʯʝʪʥʘʷ 50 ʤ2, ʧʦʚʪʦʨʥʦʩʪʴ ʯʝʪʳʨʝʭʢʨʘʪʥʘʷ, 

ʨʘʩʧʦʣʦʞʝʥʠʝ ʚʘʨʠʘʥʪʦʚ ʨʝʥʜʦʤʠʟʠʨʦʚʘʥʥʦʝ. ʆʪʙʦʨ ʧʨʦʙ, ʫʯʝʪʳ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʫʨʦʞʘʷ ʠ 

ʩʦʜʝʨʞʘʥʠʷ ʙʝʣʢʘ ʚʳʧʦʣʥʷʣʠ ʧʦ ʩʪʘʥʜʘʨʪʥʳʤ ʤʝʪʦʜʠʢʘʤ. ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ 

ʚʳʧʦʣʥʝʥʘ ʤʝʪʦʜʦʤ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦ ɹ. ɸ. ɼʦʩʧʝʭʦʚʫ [2]. 

ɸʛʨʦʪʝʭʥʠʢʘ ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ð ʨʝʢʦʤʝʥʜʫʝʤʘʷ ʜʣʷ ʟʦʥʳ. 

ʇʦʯʚʘ ʫʯʘʩʪʢʘ ð ʯʝʨʥʦʟʝʤ ʦʙʳʢʥʦʚʝʥʥʳʡ, ʦʯʝʥʴ ʪʝʧʣʳʡ, ʢʨʘʪʢʦʚʨʝʤʝʥʥʦ 

ʧʨʦʤʝʨʟʘʶʱʠʡ. ɻʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ð ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʡ, ʤʝʩʪʘʤʠ 

ʣʝʛʢʦʛʣʠʥʠʩʪʳʡ.  

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʆʧʪʠʤʘʣʴʥʦʝ ʤʠʥʝʨʘʣʴʥʦʝ ʧʠʪʘʥʠʝ ʚ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʠ ʧʨʘʚʠʣʴʥʳʡ 

ʧʦʜʙʦʨ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʷʚʣʷʶʪʩʷ ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʚʳʩʦʢʠʭ 

ʫʨʦʞʘʝʚ ʟʝʨʥʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ [1, 3ï4]. ʀʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʚ ʌɻɹʅʋ ʌʈɸʅʎ ʧʦ 

ʦʟʠʤʦʡ ʧʰʝʥʠʮʝ ʩʦʨʪʘ ɼʦʥʩʢʘʷ ʣʠʨʘ, ʚʦʟʜʝʣʳʚʘʝʤʦʡ ʧʦ ʥʝʧʘʨʦʚʳʤ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘʤ 
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ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʥʦʩʠʤʳʝ ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ, ʧʦʟʚʦʣʷʶʪ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʰʘʪʴ 

ʫʨʦʞʘʡʥʦʩʪʴ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʦʣʥʦʛʦ ʤʠʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʠʷ [3]. 

ʇʨʦʚʝʜʝʥʥʳʝ ʥʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʝʜʰʝʩʪʚʫʶʱʠʝ ʢʫʣʴʪʫʨʳ ʠ ʜʦʟʳ 

ʫʜʦʙʨʝʥʠʡ ʘʥʘʣʦʛʠʯʥʦ ʚʣʠʷʶʪ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʩʦʨʪʘ ɻʫʙʝʨʥʘʪʦʨ ɼʦʥʘ 

(ʊʘʙʣʠʮʘ 1). 

 

ʊʘʙʣʠʮʘ 1. 

ʋʈʆɾɸʁʅʆʉʊʔ ʆɿʀʄʆʁ ʇʐɽʅʀʎʓ ʇʆ ʈɸɿʃʀʏʅʓʄ ʇʈɽɼʐɽʉʊɺɽʅʅʀʂɸʄ, ʮ/ʛʘ 

 

ɼʦʟʘ 

ʫʜʦʙʨʝʥʠʷ  

ɻʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ ʉʨʝʜʥʝʝ ʇʨʠʙʘʚʢʘ 

 ʢ ʢʦʥʪʨʦʣʶ 2016 2017 

ʆʟʠʤʘʷ ʧʰʝʥʠʮʘ ʧʦ ʛʦʨʦʭʫ 

ʂʦʥʪʨʦʣʴ  50,8 56,4 53,60 ð 

N100 62,2 62,6 62,40 8,80 

ʈ60 61,0 65,6 63,30 9,70 

ʂ90 54,5 57,4 55,95 2,35 

N100ʈ60 64,2 67,1 65,65 12,05 

N60 58,7 59,5 59,10 5,50 

N100ʂ90 62,2 62,7 62,45 8,85 

ʈ60ʂ90 61,5 65,5 63,50 9,90 

N100ʈ60ʂ90 68,5 75,8 72,15 18,55 

ʅʉʈ05 4,6 5,8 ð ð 

ʆʟʠʤʘʷ ʧʰʝʥʠʮʘ ʧʦ ʷʨʦʚʦʡ ʧʰʝʥʠʮʝ 

ʂʦʥʪʨʦʣʴ  27,7 44,7 36,2 ð 

N100 51,2 54,9 53,05 16,85 

ʈ60 44,2 56,2 50,2 14,00 

ʂ90 36,4 45,6 41 4,80 

N100ʈ60 51,2 54,5 52,85 16,65 

N60 50,9 51,8 51,35 15,15 

N100ʂ90 54,2 58,5 56,35 20,15 

ʈ60ʂ90 49,8 56,3 53,05 16,85 

N100ʈ60ʂ90 63,0 69,2 66,1 29,90 

ʅʉʈ05 5,9 6,5 ð ð 

 

ɺ 2016 ʛʦʜʫ ʧʦ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʫ ʛʦʨʦʭ ʩʠʪʫʘʮʠʷ ʩʢʣʘʜʳʚʘʣʘʩʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. 

ʅʘ ʢʦʥʪʨʦʣʝ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 50,8 ʮ/ʛʘ. ɺʥʝʩʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ 

ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʣʦ ʫʨʦʞʘʡʥʦʩʪʴ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʧʦ ʚʘʨʠʘʥʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʚʘʨʠʘʥʪʘ ʩ ʚʥʝʩʝʥʠʝʤ ʂ90, ʛʜʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʫʨʦʞʘʷ 

ʥʝ ʧʨʦʠʩʭʦʜʠʣʦ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʧʨʠ ʚʥʝʩʝʥʠʠ ʧʦʣʥʦʛʦ 

ʤʠʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʠʷ ʠ ʩʦʩʪʘʚʠʣʘ 68,5 ʮ/ʛʘ. 

ʇʦ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʫ ʷʨʦʚʘʷ ʧʰʝʥʠʮʘ ʩʠʪʫʘʮʠʷ ʩʢʣʘʜʳʚʘʣʘʩʴ ʘʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ. 

ɺʥʝʩʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʰʘʣʦ ʫʨʦʞʘʡʥʦʩʪʴ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʧʦ 

ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʘ ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʚʘʨʠʘʥʪʘ ʩ ʚʥʝʩʝʥʠʝʤ 90 ʢʛ ʜ. ʚ. ʢʘʣʠʷ, ʧʦʩʢʦʣʴʢʫ ʧʨʠ 

ʠʟʙʳʪʦʯʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʜʘʥʥʦʛʦ ʵʣʝʤʝʥʪʘ ʧʠʪʘʥʠʷ, ʨʘʩʪʝʥʠʷ ʥʘʯʠʥʘʣʠ ʠʩʧʳʪʳʚʘʪʴ ʜʝʬʠʮʠʪ 

ʚ ʘʟʦʪʝ ʠ ʬʦʩʬʦʨʝ ʠ ʙʳʣʠ ʥʝ ʩʧʦʩʦʙʥʳ ʬʦʨʤʠʨʦʚʘʪʴ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʝ ʧʦʩʝʚʳ. ʂʘʢ ʠ ʧʦ 

ʛʦʨʦʭʫ, ʤʘʢʩʠʤʘʣʴʥʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʥʘʙʣʶʜʘʣʘʩʴ ʥʘ ʚʘʨʠʘʥʪʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʦʣʥʦʛʦ 

ʤʠʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʠʷ ʠ ʩʦʩʪʘʚʠʣʘ 63 ʮ/ʛʘ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫʨʦʞʘʡʥʦʩʪʴ ʧʰʝʥʠʮʳ 

ʧʦ ʜʘʥʥʦʤʫ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʫ ʙʳʣʘ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ, ʯʝʤ ʧʦ ʛʦʨʦʭʫ. ʕʪʦ ʚʝʨʦʷʪʥʦ ʩʚʷʟʘʥʦ ʩ 

ʪʝʤ, ʯʪʦ ʨʘʩʪʝʥʠʷ ʧʨʝʜʰʝʩʪʚʫʶʱʝʡ ʢʫʣʴʪʫʨʳ ʧʦʪʨʝʙʣʷʶʪ ʚ ʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ ʪʝ ʞʝ 
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ʵʣʝʤʝʥʪʳ ʧʠʪʘʥʠʷ, ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪʩʷ ʨʘʩʪʝʥʠʷʤ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʚʳʩʦʢʠʭ ʫʨʦʞʘʝʚ, ʠ ʚʥʦʩʠʤʳʝ ʫʜʦʙʨʝʥʠʷ ʥʝ ʤʦʛʫʪ ʧʦʣʥʦʩʪʴʶ ʧʦʢʨʳʪʴ ʚʦʟʥʠʢʘʶʱʠʡ 

ʜʝʬʠʮʠʪ.  

2017 ʛʦʜ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʦʙʠʣʴʥʳʤʠ ʦʩʘʜʢʘʤʠ ʚ ʧʝʨʠʦʜ ʚʝʩʝʥʥʝʡ ʚʝʛʝʪʘʮʠʠ ʦʟʠʤʦʡ 

ʧʰʝʥʠʮʳ, ʯʪʦ ʦʢʘʟʘʣʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ. ʊʘʢ, ʚ 2017 ʛʦʜʫ 

ʫʨʦʞʘʡʥʦʩʪʴ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʧʦ ʛʦʨʦʭʫ ʩʫʱʝʩʪʚʝʥʥʦ ʚʦʟʨʦʩʣʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2016. ʂʘʢ ʠ ʚ 

ʧʨʝʜʳʜʫʱʝʤ ʛʦʜʫ, ʚʥʦʩʠʤʳʝ ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ ʧʦʚʳʰʘʣʠ ʫʨʦʞʘʡʥʦʩʪʴ ʧʰʝʥʠʮʳ. 

ɸʥʘʣʦʛʠʯʥʘʷ ʪʝʥʜʝʥʮʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʧʦ ʦʟʠʤʦʡ ʧʰʝʥʠʮʝ, ʛʜʝ 

ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʤ ʷʚʣʷʣʘʩʴ ʷʨʦʚʘʷ ʧʰʝʥʠʮʘ. ɿʜʝʩʴ ʪʘʢʞʝ ʫʨʦʞʘʡʥʦʩʪʴ ʙʳʣʘ ʤʘʢʩʠʤʘʣʴʥʘ ʥʘ 

ʦʧʳʪʝ ʩ ʧʦʣʥʳʤ ʤʠʥʝʨʘʣʴʥʳʤ ʫʜʦʙʨʝʥʠʝʤ ʠ ʤʠʥʠʤʘʣʴʥʘ ʥʘ ʦʧʳʪʝ, ʛʜʝ ʚʥʦʩʠʣʩʷ ʪʦʣʴʢʦ 

ʢʘʣʠʡ.  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʪʟʳʚʯʠʚʦʩʪʴ ʨʘʩʪʝʥʠʡ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʥʘ ʚʥʦʩʠʤʳʝ 

ʫʜʦʙʨʝʥʠʷ ʧʦ ʛʦʨʦʭʫ ʠ ʷʨʦʚʦʡ ʧʰʝʥʠʮʝ ʩʠʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ. ʇʨʠʙʘʚʢʘ ʧʦ ʛʦʨʦʭʫ ʦʪ ʚʥʝʩʝʥʠʷ 

ʧʦʣʥʦʛʦ ʤʠʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʠʷ ʩʦʩʪʘʚʠʣʘ 18,55 ʮ/ʛʘ, ʭʦʪʷ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʤʘʢʩʠʤʘʣʴʥʘʷ 

ʫʨʦʞʘʡʥʦʩʪʴ. ʇʨʠʙʘʚʢʘ ʫʨʦʞʘʷ ʧʦ ʷʨʦʚʦʡ ʧʰʝʥʠʮʝ ʩʦʩʪʘʚʠʣʘ 29,90 ʮ/ʛʘ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ 

ʙʦʣʴʰʝʡ ʦʪʟʳʚʯʠʚʦʩʪʠ ʨʘʩʪʝʥʠʡ ʧʰʝʥʠʮʳ ʧʦʩʣʝ ʜʘʥʥʦʡ ʢʫʣʴʪʫʨʳ ʥʘ ʧʨʠʤʝʥʝʥʠʝ 

ʫʜʦʙʨʝʥʠʡ. ɺ ʩʨʝʜʥʝʤ ʟʘ ʜʚʘ ʛʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʫ ʛʦʨʦʭ ʤʘʢʩʠʤʘʣʴʥʘʷ 

ʧʨʠʙʘʚʢʘ ʫʨʦʞʘʡʥʦʩʪʠ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʧʨʠ ʚʥʝʩʝʥʠʠ ʧʦʣʥʦʛʦ ʤʠʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʠʷ (18,55 

ʮ/ʛʘ). 

ɸʟʦʪ ð ʚʘʞʥʘʷ ʩʦʩʪʘʚʥʘʷ ʯʘʩʪʴ ʟʝʨʥʘ. ʆʩʥʦʚʥʳʤ ʚʥʝʰʥʠʤ ʬʘʢʪʦʨʦʤ ʷʚʣʷʝʪʩʷ 

ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʘʟʦʪʦʤ, ʦʪ ʢʦʪʦʨʦʛʦ ʟʘʚʠʩʠʪ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʚ ʟʝʨʥʝ [5].  

ʀʟ ʪʘʙʣʠʮʳ 2 ʚʠʜʥʦ, ʯʪʦ ʚʥʝʩʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʧʦʣʦʞʠʪʝʣʴʥʦ 

ʚʣʠʷʣʦ ʥʘ ʠʟʤʝʥʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʙʝʣʢʘ ʚ ʟʝʨʥʝ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ.  

 

ʊʘʙʣʠʮʘ 2. 

ʉʆɼɽʈɾɸʅʀɽ ɹɽʃʂɸ ɺ ʆɿʀʄʆʁ ʇʐɽʅʀʎɽ ʇʆ ʇʈɽɼʐɽʉʊɺɽʅʅʀʂɸʄ, ʪ/ʛʘ 

 

ɼʦʟʘ 

ʫʜʦʙʨʝʥʠʷ  

ɻʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 2016 2017 

ʆʟʠʤʘʷ ʧʰʝʥʠʮʘ ʧʦ ʛʦʨʦʭʫ 

ʂʦʥʪʨʦʣʴ  12,54 11,86 12,20 

N100 14,54 13,17 13,85 

ʈ60 12,26 11,12 11,69 

ʂ90 12,08 11,29 11,69 

N100ʈ60 14,71 12,08 13,40 

N60 13,68 12,31 13,00 

N100ʂ90 15,39 12,77 14,08 

ʈ60ʂ90 14,25 11,69 12,97 

N100ʈ60ʂ90 14,14 12,08 13,11 

ʆʟʠʤʘʷ ʧʰʝʥʠʮʘ ʧʦ ʷʨʦʚʦʡ ʧʰʝʥʠʮʝ 

ʂʦʥʪʨʦʣʴ  10,83 9,12 9,98 

N100 13,22 11,57 12,40 

ʈ60 11,46 10,83 11,14 

ʂ90 12,14 10,55 11,34 

N100ʈ60 12,54 9,98 11,26 

N60 12,77 9,12 10,94 

N100ʂ90 12,77 12,54 12,65 

ʈ60ʂ90 12,77 10,83 11,80 

N100ʈ60ʂ90 12,83 11,57 12,20 
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ʇʦ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʫ ʛʦʨʦʭ ʥʘ ʢʦʥʪʨʦʣʝ ʚ 2016 ʛʦʜʫ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʩʦʩʪʘʚʠʣʦ 

12,54%. ɺʥʝʩʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʪʫʢʦʚ ʫʚʝʣʠʯʠʚʘʣʦ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʚ ʟʝʨʥʝ ʧʦ 

ʙʦʣʴʰʠʥʩʪʚʫ ʠʟʫʯʘʝʤʳʭ ʚʘʨʠʘʥʪʦʚ, ʢʨʦʤʝ ʚʘʨʠʘʥʪʦʚ ʩ ʚʥʝʩʝʥʠʝʤ ʪʦʣʴʢʦ ʬʦʩʬʦʨʥʳʭ ʠ 

ʢʘʣʠʡʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʛʜʝ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʙʳʣʦ ʜʘʞʝ ʥʠʞʝ, ʯʝʤ ʥʘ ʢʦʥʪʨʦʣʝ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ 

ʥʝʜʦʩʪʘʪʢʦʤ ʚ ʧʦʯʚʝ ʘʟʦʪʘ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʝʨʥʘ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʙʝʣʢʘ. 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʥʘʙʣʶʜʘʣʦʩʴ ʧʨʠ ʚʥʝʩʝʥʠʠ N100ʂ90 ʠ ʩʦʩʪʘʚʠʣʦ 

15,39%. 

ʇʦ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʫ ʷʨʦʚʘʷ ʧʰʝʥʠʮʘ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʚ ʟʝʨʥʝ ʙʳʣʦ ʟʥʘʯʠʪʝʣʴʥʦ 

ʥʠʞʝ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ, ʚʦʟʜʝʣʳʚʘʝʤʘʷ ʧʦ ʛʦʨʦʭʫ, ʠʩʧʦʣʴʟʫʝʪ ʘʟʦʪ, 

ʥʘʢʦʧʣʝʥʥʳʡ ʨʘʥʝʝ ʢʣʫʙʝʥʴʢʦʚʳʤʠ ʙʘʢʪʝʨʠʷʤʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʚ ʟʝʨʥʝ 

ʩʫʱʝʩʪʚʝʥʥʦ ʚʦʟʨʘʩʪʘʝʪ. ʅʘ ʢʦʥʪʨʦʣʝ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʩʦʩʪʘʚʠʣʦ ʚʩʝʛʦ 10,83%. ɺʥʝʩʝʥʠʝ 

ʫʜʦʙʨʝʥʠʡ ʧʨʠʚʦʜʠʣʦ ʢ ʫʚʝʣʠʯʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʙʝʣʢʘ ʧʦ ʚʩʝʤ ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʘ. 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʧʦʣʫʯʝʥʦ ʧʨʠ ʚʥʝʩʝʥʠʠ N100 (13,22%). 

ɺ 2017 ʛʦʜʫ ʧʨʦʠʟʦʰʣʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʙʝʣʢʘ ʚ ʟʝʨʥʝ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʧʦ ʚʩʝʤ 

ʠʟʫʯʘʝʤʳʤ ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʘ. ʈʘʟʥʠʮʘ ʚ ʩʦʜʝʨʞʘʥʠʠ ʙʝʣʢʘ ʚ 2016 ʠ 2017 ʛʛ. ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʘ 

ʩ ʧʦʛʦʜʥʳʤʠ ʫʩʣʦʚʠʷʤʠ, ʪʘʢ ʢʘʢ ʚ 2017 ʛʦʜʫ ʚ ʧʝʨʠʦʜ ʚʝʩʝʥʥʝʡ ʚʝʛʝʪʘʮʠʠ ʚʳʧʘʣʦ 

ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ, ʯʝʤ ʚ ʧʨʝʜʳʜʫʱʝʤ. ʅʘ ʢʦʥʪʨʦʣʝ ʧʦ 

ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʫ ʛʦʨʦʭ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʩʦʩʪʘʚʠʣʦ 11,86%. ʇʦ ʫʜʦʙʨʝʥʥʳʤ ʚʘʨʠʘʥʪʘʤ 

ʥʘʙʣʶʜʘʣʘʩʴ ʩʭʦʞʘʷ ʪʝʥʜʝʥʮʠʷ ʚ ʠʟʤʝʥʝʥʠʠ ʩʦʜʝʨʞʘʥʠʷ ʙʝʣʢʘ, ʢʘʢ ʠ ʚ 2016 ʛʦʜʫ. ʇʦ 

ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʫ ʷʨʦʚʘʷ ʧʰʝʥʠʮʘ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʥʘ ʢʦʥʪʨʦʣʝ ʩʥʠʟʠʣʦʩʴ ʜʦ 9,12%. ʅʘ 

ʫʜʦʙʨʝʥʥʳʭ ʚʘʨʠʘʥʪʘʭ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʙʳʣʦ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ, ʢʘʢ ʠ ʚ 2016 ʛʦʜʫ ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʚʘʨʠʘʥʪʘ ʩ ʚʥʝʩʝʥʠʝʤ 60 ʢʛ ʜ. ʚ. ʘʟʦʪʘ, ʛʜʝ ʢʦʣʠʯʝʩʪʚʦ ʙʝʣʢʘ ʙʳʣʦ ʥʘ ʫʨʦʚʥʝ 

ʢʦʥʪʨʦʣʷ. 

ɺ ʩʨʝʜʥʝʤ ʟʘ ʜʚʘ ʛʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʩʦʜʝʨʞʘʥʠʠ ʙʝʣʢʘ ʚ ʟʝʨʥʝ ʧʰʝʥʠʮʳ ʧʦ ʦʙʦʠʤ 

ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘʤ. ʇʨʠʯʝʤ, ʥʘʠʙʦʣʴʰʝʝ ʫʚʝʣʠʯʝʥʠʝ ʚ ʩʦʜʝʨʞʘʥʠʠ ʙʝʣʢʘ ʦʪʤʝʯʝʥʦ ʧʨʠ 

ʚʦʟʜʝʣʳʚʘʥʠʠ ʧʦ ʷʨʦʚʦʡ ʧʰʝʥʠʮʝ, ʛʜʝ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʚʦʟʨʘʩʪʘʣ ʧʦ ʚʘʨʠʘʥʪʘʤ ʥʘ 1,16ï

2,67%. 

ɼʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʦʢʫʧʘʝʤʦʩʪʴ ʟʘʪʨʘʪ 

ʥʘ ʧʨʠʤʝʥʝʥʠʝ ʫʜʦʙʨʝʥʠʡ. ʅʘ ʈʠʩʫʥʢʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʦʢʫʧʘʝʤʦʩʪʠ ʚʥʦʩʠʤʳʭ 

ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ. 

 

 
ʈʠʩʫʥʦʢ. ʆʢʫʧʘʝʤʦʩʪʴ ʫʜʦʙʨʝʥʠʡ, ʚʥʦʩʠʤʳʭ ʧʦʜ ʦʟʠʤʫʶ ʧʰʝʥʠʮʫ, ʢʛ/ʢʛ ʜ. ʚ. 

 

ʇʦ ʛʦʨʦʭʫ ʤʘʢʩʠʤʘʣʴʥʘʷ ʦʢʫʧʘʝʤʦʩʪʴ ʥʘʙʣʶʜʘʣʘʩʴ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʬʦʩʬʦʨʥʳʭ 

ʫʜʦʙʨʝʥʠʡ ʚ ʜʦʟʝ 60 ʢʛ ʜ. ʚ./ʛʘ, ʧʦʩʢʦʣʴʢʫ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʘʟʦʪʦʤ, ʦʩʪʘʶʱʠʤʩʷ ʧʦʩʣʝ ʫʙʦʨʢʠ 
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ʛʦʨʦʭʘ, ʚʥʝʩʝʥʠʝ ʜʘʥʥʦʛʦ ʚʠʜʘ ʫʜʦʙʨʝʥʠʡ ʜʘʝʪ ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ. 

ʅʘʠʤʝʥʴʰʘʷ ʦʢʫʧʘʝʤʦʩʪʴ ʚʥʦʩʠʤʳʭ ʫʜʦʙʨʝʥʠʡ ʦʪʤʝʯʝʥʘ ʧʨʠ ʚʥʝʩʝʥʠʠ ʪʦʣʴʢʦ ʢʘʣʠʡʥʳʭ 

ʫʜʦʙʨʝʥʠʡ. ʇʦ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʫ ʷʨʦʚʘʷ ʧʰʝʥʠʮʘ ʥʘʠʚʳʩʰʘʷ ʦʢʫʧʘʝʤʦʩʪʴ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ 

ʚʥʝʩʝʥʠʠ ʪʦʣʴʢʦ ʘʟʦʪʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʜʦʟʝ 60 ʢʛ ʜ. ʚ./ʛʘ ʠ ʩʦʩʪʘʚʠʣʘ 25,3 ʢʛ/ʢʛ ʜ. ʚ. 

ʄʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ, ʢʘʢ ʠ ʧʦ ʛʦʨʦʭʫ, ʦʪʤʝʯʝʥʦ ʥʘ ʚʘʨʠʘʥʪʝ ʩ ʚʥʝʩʝʥʠʝʤ ʪʦʣʴʢʦ ʢʘʣʠʡʥʦʛʦ 

ʫʜʦʙʨʝʥʠʷ ʠ ʩʦʩʪʘʚʠʣʘ 5,3 ʢʛ/ʢʛ ʜ. ʚ. ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ ʧʦʣʥʦʛʦ ʤʠʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʠʷ ʧʦ 

ʦʙʦʠʤ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘʤ ʦʢʫʧʘʝʤʦʩʪʴ ʩʨʝʜʥʷʷ.  

 

ɺʳʚʦʜʳ 

1. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʠʟʫʯʘʝʤʳʭ ʜʦʟʘʭ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ 

ʫʨʦʞʘʡʥʦʩʪʠ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʩʦʨʪʘ ɻʫʙʝʨʥʘʪʦʨ ɼʦʥʘ ʧʦ ʦʙʦʠʤ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘʤ. 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʧʨʠʙʘʚʢʘ ʫʨʦʞʘʷ ʧʦʣʫʯʝʥʘ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʧʦʣʥʦʛʦ ʤʠʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʠʷ.  

2. ʃʫʯʰʫʶ ʦʪʟʳʚʯʠʚʦʩʪʴ ʥʘ ʧʨʠʤʝʥʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʪʫʢʦʚ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʦʟʠʤʘʷ 

ʧʰʝʥʠʮʘ, ʚʦʟʜʝʣʳʚʘʝʤʘʷ ʧʦ ʷʨʦʚʦʡ ʧʰʝʥʠʮʝ, ʧʦʩʢʦʣʴʢʫ ʚ ʧʦʯʚʝ ʧʦʩʣʝ ʥʝʝ ʚʦʟʥʠʢʘʝʪ ʦʩʪʨʳʡ 

ʜʝʬʠʮʠʪ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʫʩʪʨʘʥʷʝʤʳʡ ʚʥʝʩʝʥʠʝʤ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ. 

3. ɹʝʣʦʢ ʚ ʦʟʠʤʦʡ ʧʰʝʥʠʮʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʠ ʚʥʝʩʝʥʠʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʠʷ ʧʦ 

ʜʚʫʤ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘʤ ʠ ʧʦ ʚʩʝʤ ʚʘʨʠʘʥʪʘʤ. ʅʘʠʙʦʣʴʰʠʡ ʧʨʠʨʦʩʪ ʙʝʣʢʘ ʚ ʟʝʨʥʝ ʧʰʝʥʠʮʳ 

ʧʦ ʛʦʨʦʭʫ ʠ ̫ʨʦʚʦʡ ʧʰʝʥʠʮʝ ʧʦʣʫʯʝʥ ʧʨʠ ʚʥʝʩʝʥʠʠ 100 ʢʛ ʘʟʦʪʘ ʠ 90 ʢʛ ʢʘʣʠʷ.  

4. ʄʘʢʩʠʤʘʣʴʥʘʷ ʦʢʫʧʘʝʤʦʩʪʴ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʘʟʦʪʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʜʦʟʝ 

60 ʢʛ ʜ. ʚ./ʛʘ ʧʦ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʫ ʷʨʦʚʘʷ ʧʰʝʥʠʮʘ ʠ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʬʦʩʬʦʨʥʳʭ ʫʜʦʙʨʝʥʠʡ 

ʚ ʜʦʟʝ 60 ʢʛ ʜ. ʚ./ʛʘ ʧʦ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʫ ʛʦʨʦʭ. ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ ʧʦʣʥʦʛʦ ʤʠʥʝʨʘʣʴʥʦʛʦ 

ʫʜʦʙʨʝʥʠʷ ʦʢʫʧʘʝʤʦʩʪʴ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʝʪʩʷ. 

5. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʫʨʦʞʘʷ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʩʦʨʪʘ ɻʫʙʝʨʥʘʪʦʨ ɼʦʥʘ ʧʨʠ 

ʚʦʟʜʝʣʳʚʘʥʠʠ ʧʦ ʥʝʧʘʨʦʚʳʤ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘʤ ʥʝʦʙʭʦʜʠʤʦ ʚʥʦʩʠʪʴ ʧʦʣʥʦʝ ʤʠʥʝʨʘʣʴʥʦʝ 

ʫʜʦʙʨʝʥʠʝ ʚ ʜʦʟʝ N100ʈ60ʂ90, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʫʨʦʞʘʡ ʚ ʧʨʝʜʝʣʘʭ 66,1ï72,15 ʮ/ʛʘ.  

6. ʅʘʠʙʦʣʝʝ ʵʢʦʥʦʤʠʯʝʩʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʧʰʝʥʠʮʳ ʩʦʨʪʘ 

ɻʫʙʝʨʥʘʪʦʨ ɼʦʥʘ ʧʦ ʛʦʨʦʭʫ ʷʚʣʷʝʪʩʷ ʚʘʨʠʘʥʪ ʩ ʚʥʝʩʝʥʠʝʤ 60 ʢʛ ʜ. ʚ./ʛʘ ʬʦʩʬʦʨʥʳʭ 

ʫʜʦʙʨʝʥʠʡ, ʧʦ ʷʨʦʚʦʡ ʧʰʝʥʠʮʝ ð 60 ʢʛ ʜ. ʚ./ʛʘ ʘʟʦʪʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ 

ʧʨʠʙʘʚʢʫ ʫʨʦʞʘʷ ʚ ʧʨʝʜʝʣʘʭ 9,7ï15,15 ʮ/ʛʘ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʧʦʛʦʜʥʦïʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ɸʤʫʨʩʢʦʡ ʦʙʣʘʩʪʠ ʩʫʱʝʩʪʚʝʥʥʳʤ 

ʥʝʜʦʩʪʘʪʢʦʤ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʩʦʠ ʷʚʣʷʝʪʩʷ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʫʙʦʨʢʠ ʧʦ ʪʨʘʜʠʮʠʦʥʥʦʡ 

ʪʝʭʥʦʣʦʛʠʠ ʧʨʠ ʝʝ ʚʣʘʞʥʦʩʪʠ ʙʦʣʝʝ 20%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʨʦʢʠ ʫʙʦʨʢʠ ʟʘʪʷʛʠʚʘʶʪʩʷ ʠ 

ʚʦʟʨʘʩʪʘʶʪ ʧʦʪʝʨʠ ʫʨʦʞʘʷ. ɸʣʴʪʝʨʥʘʪʠʚʥʳʤ ʚʘʨʠʘʥʪʦʤ ʷʚʣʷʝʪʩʷ ʪʝʭʥʦʣʦʛʠʷ ʫʙʦʨʢʠ ʩʦʠ 

ʦʯʝʩʦʤ ʥʘ ʢʦʨʥʶ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʪ ʫʙʠʨʘʪʴ ʢʫʣʴʪʫʨʫ ʩ ʧʦʚʳʰʝʥʥʦʡ ʚʣʘʞʥʦʩʪʴʶ ʙʦʙʦʚ, 

ʩ ʚʦʟʤʦʞʥʦʡ ʟʘʩʦʨʝʥʥʦʩʪʴʶ ʧʦʩʝʚʦʚ, ʧʦʣʝʛʣʦʩʪʴʶ, ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʩʦʣʦʤʠʩʪʦʡ ʯʘʩʪʠ, 

ʢʦʪʦʨʘʷ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ ʨʷʜʦʚʦʤ ʧʦʩʝʚʝ ʩʦʠ. ʅʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʳʭ ʌɻɹʅʋ 

ɼʘʣʴʅʀʀʄʕʉʍ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 2017 ʛʦʜʫ ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʪʦʜʘ ʦʯʝʩʘ 

ʧʨʠ ʫʙʦʨʢʝ ʩʦʠ ʧʨʝʜʣʦʞʝʥʘ ʢʦʥʩʪʨʫʢʮʠʷ ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʥʦʛʦ ʦʙʨʘʟʮʘ ʦʯʝʩʳʚʘʶʱʝʡ ʞʘʪʢʠ, 

ʧʦʟʚʦʣʷʶʱʝʛʦ ʩʥʠʟʠʪʴ ʧʦʪʝʨʠ ʜʦ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʠ ʫʙʠʨʘʪʴ ʚʝʩʴ ʙʠʦʣʦʛʠʯʝʩʢʠʡ 

ʫʨʦʞʘʡ ʩ ʧʦʣʷ. 

 

Abstract. In weather and climatic conditions of the Amur region, a significant drawback 

in soybean cultivation is the inability to harvest according to traditional technology with its 

moisture content of more than 20%, respectively, the harvesting time is delayed, and crop losses 

increase. An alternative option is the technology of harvesting soybeans with a comb on the root, 

which will remove the crop with the high moisture of beans, with the possible contamination 

of crops, lodging, high content of straw, which is observed in ordinary sowing of soybeans. Based 

on the Far Eastern scientific research Institute of mechanization and electrification of agriculture 

studies in 2017 for the possibility of using the flock at harvest of soybean, the proposed design 
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of the upgraded sample the combine harvester to reduce losses to agronomic requirements and clean 

up the biological crop from the field. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʙʦʨʢʘ, ʩʦʷ, ʦʯʝʩʳʚʘʶʱʘʷ ʞʘʪʢʘ, ʙʘʨʘʙʘʥ, ʛʨʝʙʝʥʢʘ. 

 

Keywords: harvesting, soybean, the combing reaper, drum, comb. 

 

ɺʚʝʜʝʥʠʝ 

ɺ ɸʤʫʨʩʢʦʡ ʦʙʣʘʩʪʠ ʩʦʩʨʝʜʦʪʦʯʝʥʦ 68% ʦʪ ʧʣʦʱʘʜʠ ʩʦʠ, ʚʦʟʜʝʣʳʚʘʝʤʦʡ ʚ ɼʌʆ ʠ 37% 

ʦʪ ʧʣʦʱʘʜʠ ʚ ʈʌ (http://mcx.ru).  

ɺ 2017 ʛʦʜʫ ʩʦʷ ʟʘʥʠʤʘʣʘ 934,1 ʪʳʩ ʛʘ, ʚʘʣʦʚʳʡ ʩʙʦʨ ʩʦʩʪʘʚʠʣ 1,26 ʤʣʥ ʪʦʥʥ. ɺ 2018 

ʛʦʜʫ ʧʣʦʱʘʜʴ ʧʦʩʝʚʦʚ ʧʦʜ ʩʦʶ ʩʦʩʪʘʚʠʣʘ 975,7 ʛʘ (http://mcx.ru).  

ʉʦʶ ʫʙʠʨʘʶʪ ʧʨʷʤʳʤ ʢʦʤʙʘʡʥʠʨʦʚʘʥʠʝʤ ʧʨʠ ʚʣʘʞʥʦʩʪʠ ʥʝ ʙʦʣʝʝ 20% 

ʟʝʨʥʦʫʙʦʨʦʯʥʳʤʠ ʢʦʤʙʘʡʥʘʤʠ ʧʦ ʢʣʘʩʩʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ: ʩʨʝʟ 

ʨʘʩʪʝʥʠʡ; ʦʙʤʦʣʦʪ ʨʘʩʪʠʪʝʣʴʥʦʡ ʤʘʩʩʳ; ʚʳʜʝʣʝʥʠʝ ʠ ʦʯʠʩʪʢʫ ʟʝʨʥʘ ʦʪ ʧʨʠʤʝʩʝʡ; 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ ʚ ʙʫʥʢʝʨ. ʇʦʣʦʚʘ ʚʤʝʩʪʝ ʩ ʠʟʤʝʣʴʯʝʥʥʦʡ ʩʦʣʦʤʦʡ ʨʘʟʙʨʘʩʳʚʘʝʪʩʷ ʧʦ 

ʧʦʣʶ [1]. 

ʅʘ ʫʙʦʨʢʝ ʩʦʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʢʦʤʙʘʡʥʘ ʠ ʢʘʯʝʩʪʚʦ ʫʙʨʘʥʥʦʛʦ ʫʨʦʞʘʷ ʟʘʚʠʩʷʪ ʦʪ 

ʟʘʩʦʨʝʥʥʦʩʪʠ ʧʦʩʝʚʦʚ, ʩʦʦʪʥʦʰʝʥʠʷ ʤʘʩʩʳ ʟʝʨʥʘ ʩʦʠ, ʩʦʣʦʤʳ ʠ ʧʦʣʦʚʳ. ʇʨʠ ʫʙʦʨʢʝ 

ʚʳʩʦʢʦʩʦʣʦʤʠʩʪʳʭ ʧʦʩʝʚʦʚ (ʩʧʣʦʰʥʦʡ ʨʷʜʦʚʦʡ ʧʦʩʝʚ ʩʦʠ) ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʩʥʠʞʘʝʪʩʷ ʠ 

ʚʦʟʨʘʩʪʘʶʪ ʧʦʪʝʨʠ ʥʝʩʨʝʟʘʥʥʳʤʠ ʥʠʞʥʠʤʠ ʙʦʙʘʤʠ ʠ ʥʝʜʦʤʦʣʦʪʘ, ʘ ʧʨʠ ʫʙʦʨʢʝ 

ʥʠʟʢʦʫʨʦʞʘʡʥʳʭ ʫʯʘʩʪʢʦʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʨʦʙʣʝʥʠʝ ʟʝʨʥʘ ʩʦʠ. ʆʩʦʙʝʥʥʦ ʚʝʣʠʢʠ 

ʤʠʢʨʦʧʦʚʨʝʞʜʝʥʠʷ, ʜʦʭʦʜʷʱʠʝ ʥʝʨʝʜʢʦ ʜʦ 50% [2].  

ʅʝʜʦʩʪʘʪʢʦʤ ʪʝʭʥʦʣʦʛʠʠ ʫʙʦʨʢʠ ʢʦʤʙʘʡʥʘʤʠ ʷʚʣʷʝʪʩʷ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʧʦʛʦʜʥʳʭ 

ʫʩʣʦʚʠʡ. ʉʦʶ ʫʙʠʨʘʶʪ ʧʦ ʟʘʤʦʨʦʟʢʘʤ, ʥʦ ʥʝʩʪʘʙʠʣʴʥʳʡ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʬʦʥ ð ʥʦʯʥʳʝ 

ʟʘʤʦʨʦʟʢʠ ʠ ʧʣʶʩʦʚʳʝ ʜʥʝʚʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʠʦʩʪʘʥʘʚʣʠʚʘʶʪ ʫʙʦʨʢʫ ʚ ʫʪʨʝʥʥʠʝ ʯʘʩʳ, 

ʢʦʛʜʘ ʙʦʙʳ ʦʪʪʘʠʚʘʶʪ ʠ ʫʚʣʘʞʥʷʶʪʩʷ. ʇʨʠ ʧʣʶʩʦʚʳʭ ʜʥʝʚʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʥʘʙʣʶʜʘʝʪʩʷ 

ʚʝʯʝʨʥʷʷ ʨʦʩʘ ʠ ʫʚʣʘʞʥʝʥʠʝ ʙʦʙʦʚ ʠ ʩʪʝʙʣʝʡ, ʯʪʦ ʜʝʣʘʝʪ ʥʝʚʦʟʤʦʞʥʦʡ ʫʙʦʨʢʫ ʩʦʠ. 

ʇʨʠʭʦʜʠʪʩʷ ʦʞʠʜʘʪʴ, ʢʦʛʜʘ ʧʦʩʝʚʳ ʧʨʦʚʝʪʨʷʪʩʷ, ʩʨʦʢʠ ʫʙʦʨʢʠ ʟʘʪʷʛʠʚʘʝʪʩʷ, ʧʦʪʝʨʠ ʨʘʩʪʫʪ, 

ʫʙʦʨʢʘ ʚ ʩʨʝʜʥʝʤ ʧʨʦʜʦʣʞʘʝʪʩʷ ʥʝ ʤʝʥʝʝ 25ï30 ʜʥʝʡ, ʯʪʦ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʤ 

ʪʨʝʙʦʚʘʥʠʷʤ ʠ ʩʪʘʥʜʘʨʪʘʤ ʩʪʨʘʥ ʩ ʨʘʟʚʠʪʳʤ ʩʝʣʴʩʢʠʤ ʭʦʟʷʡʩʪʚʦʤ.  

ʅʘʨʷʜʫ ʩ ʪʨʘʜʠʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ ʫʙʦʨʢʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʥʘʭʦʜʠʪ 

ʧʨʠʤʝʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʷ ʦʯʝʩʘ ʥʘ ʢʦʨʥʶ. ɼʘʥʥʳʤ ʩʧʦʩʦʙʦʤ ʫʙʠʨʘʶʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʟʝʨʥʦʚʳʝ ʢʫʣʴʪʫʨʳ (ʧʰʝʥʠʮʘ, ʷʯʤʝʥʴ, ʦʚʝʩ).  

ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʦʯʝʩ ʨʘʩʪʝʥʠʡ ʩʦʠ ʚʦʟʤʦʞʝʥ, ʥʦ ʠʤʝʝʪ ʩʚʦʠ ʭʘʨʘʢʪʝʨʥʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ: ʨʘʟʣʠʯʥʳʝ ʬʠʟʠʢʦïʤʝʭʘʥʠʯʝʩʢʠʝ ʠ ʨʘʟʤʝʨʥʳʝ ʩʚʦʡʩʪʚʘ ʩʪʝʙʣʷ ʠ ʙʦʙʦʚ, 

ʥʘʣʠʯʠʝ ʷʨʫʩʥʦʩʪʠ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ, ʛʜʝ ʟʝʨʥʦʚʢʠ ʧʣʦʪʥʦ ʩʢʦʤʧʦʥʦʚʘʥʳ ʠ 

ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʯʥʦ ʧʨʠʢʨʝʧʣʝʥʳ ʢ ʩʪʝʙʣʶ, ʙʦʙʳ ʩʦʠ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʚʥʝʰʥʝʡ ʩʠʣʳ ʣʝʛʢʦ 

ʨʘʩʪʨʝʩʢʠʚʘʶʪʩʷ ʠ ʟʝʨʥʘ ʩʚʦʙʦʜʥʦ ʚʳʩʳʧʘʶʪʩʷ ʠʟ ʩʪʚʦʨʦʢ.  

ʇʨʠ ʦʯʝʩʝ ʧʨʦʠʩʭʦʜʠʪ ʦʪʨʳʚ ʙʦʙʘ ʛʨʝʙʝʥʢʦʡ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʡʩʷ ʫʜʘʨʦʤ, ʯʪʦ 

ʥʝʠʟʙʝʞʥʦ ʚʝʜʝʪ ʢ ʨʘʩʢʨʳʪʠʶ ʩʪʚʦʨʦʢ ʠ ʫʜʘʨʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʥʘ ʟʝʨʥʦ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʪʦʯʢʠ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʷ ʟʝʨʥʘ ʩ ʛʨʝʙʝʥʢʦʡ ʧʨʦʠʩʭʦʜʠʪ ʝʛʦ ʜʚʠʞʝʥʠʝ ʧʦ ʥʝʦʧʨʝʜʝʣʝʥʥʦʡ 

ʪʨʘʝʢʪʦʨʠʠ, ʩ ʫʯʝʪʦʤ ʯʝʛʦ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʝʢʪʠʨʦʚʘʪʴ ʢʦʨʧʫʩ ʦʯʝʩʳʚʘʶʱʝʡ ʞʘʪʢʠ ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʚʩʝ ʟʝʨʥʦ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʝʛʦ ʥʘʯʘʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ, ʩʦʙʠʨʘʣʦʩʴ ʚ ʙʫʥʢʝʨʝ.  

ɺ ʮʝʣʷʭ ʠʟʫʯʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʪʦʜʘ ʦʯʝʩʘ ʥʘ ʫʙʦʨʢʝ ʩʦʠ ʧʨʦʚʝʜʝʥʳ 

ʧʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʚ ʌɹɻʅʋ ɼʘʣʴʅʀʀʄʕʉʍ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ 

ʧʦʣʝʚʦʡ ʫʩʪʘʥʦʚʢʠ ʩ ʨʘʟʥʳʤʠ ʢʦʥʩʪʨʫʢʮʠʷʤʠ ʦʯʝʩʳʚʘʶʱʠʭ ʛʨʝʙʝʥʦʢ ʥʘ ʩʦʨʪʝ ʩʦʠ çʃʠʜʠʷè: 
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ïʛʨʝʙʝʥʢʘ, ʠʟʦʛʥʫʪʘʷ ʧʦ ʵʚʦʣʴʚʝʥʪʝ, ʠʤʝʶʱʘʷ ʪʦʣʱʠʥʫ 4 ʤʤ ʠ ʨʘʜʠʘʣʴʥʳʡ ʧʘʟ 

ʜʠʘʤʝʪʨʦʤ 10 ʤʤ (ʈʠʩʫʥʦʢ 1, ʚʠʜ ʘ);  

ïʧʣʦʩʢʘʷ ʛʨʝʙʝʥʢʘ, ʠʤʝʶʱʘʷ ʪʦʣʱʠʥʫ 4 ʤʤ, ʨʘʜʠʘʣʴʥʳʡ ʧʘʟ ʜʠʘʤʝʪʨʦʤ 10 ʤʤ ʠ ʟʘʪʦʯʢʫ 

ʙʦʢʦʚʳʭ ʟʫʙʴʝʚ 450 (ʈʠʩʫʥʦʢ 1, ʚʠʜ ʙ);  

ïʛʨʝʙʝʥʢʘ, ʠʟʦʛʥʫʪʘʷ ʧʦ ʵʚʦʣʴʚʝʥʪʝ, ʠʤʝʶʱʘʷ ʪʦʣʱʠʥʫ 2 ʤʤ ʠ ʨʘʜʠʘʣʴʥʳʡ ʧʘʟ 

ʜʠʘʤʝʪʨʦʤ 5 ʤʤ (ʈʠʩʫʥʦʢ 1, ʚʠʜ ʚ). 

ʏʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʦʯʝʩʳʚʘʶʱʝʛʦ ʙʘʨʘʙʘʥʘ ʟʘʜʘʚʘʣʘʩʴ ʟʥʘʯʝʥʠʷʤʠ: 26,17 ʩī1; 36,63 ʩī1; 

47,1 ʩī1 ʥʘ ʨʘʟʥʳʭ ʨʘʙʦʯʠʭ ʩʢʦʨʦʩʪʷʭ ʜʚʠʞʝʥʠʷ ʘʛʨʝʛʘʪʘ: 1,39 ʤ/ʩ, 1,94 ʤ/ʩ, 2,5 ʤ/ʩ. 

 

   
1) 2) 3) 

 

ʈʠʩʫʥʦʢ 1. ɺʘʨʠʘʥʪʳ ʦʯʝʩʳʚʘʶʱʠʭ ʛʨʝʙʝʥʦʢ: 1) ʠʟʦʛʥʫʪʘʷ ʛʨʝʙʝʥʢʘ, 2) ʧʣʦʩʢʘʷ ʛʨʝʙʝʥʢʘ, 

3) ʠʟʦʛʥʫʪʘʷ ʛʨʝʙʝʥʢʘ. 

 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʦʯʝʩʳʚʘʶʱʘʷ ʞʘʪʢʘ ʘʛʨʝʛʘʪʠʨʦʚʘʣʘʩʴ ʩ ʪʨʘʢʪʦʨʦʤ ʊï150ʂ 

(ʈʠʩʫʥʦʢ 2). 

 

 
 

ʈʠʩʫʥʦʢ 2. ʈʘʙʦʪʘ ʊ-150ʂ ʩ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʦʯʝʩʳʚʘʶʱʝʡ ʞʘʪʢʦʡ ʥʘ ʦʧʳʪʥʦʤ ʧʦʣʝ. 

 

ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʦʯʝʩʳʚʘʶʱʝʡ ʞʘʪʢʠ ʦʙʨʘʟʮʘ 2017 ʛʦʜʘ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʈʠʩʫʥʢʝ 3. 
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ʈʠʩʫʥʦʢ 3. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʦʯʝʩʳʚʘʶʱʘʷ ʞʘʪʢʘ ʦʙʨʘʟʮʘ 2017 ʛʦʜʘ: 1 ð ʦʙʪʝʢʘʪʝʣʴ, 2 ð 

ʢʦʨʧʫʩ, 3 ð ʫʜʣʠʥʠʪʝʣʴ ʦʙʪʝʢʘʪʝʣʷ, 4 ð ʧʨʠʝʤʥʘʷ ʢʘʤʝʨʘ, 5 ð ʙʘʨʘʙʘʥ, 6 ð ʝʤʢʦʩʪʴ ʜʣʷ ʩʙʦʨʘ 

ʟʝʨʥʦʩʦʝʚʦʛʦ ʚʦʨʦʭʘ. 

 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʩʦʪʳ ʨʘʩʪʝʥʠʷ ʩʦʠ ʦʙʪʝʢʘʪʝʣʴ ʦʯʝʩʳʚʘʶʱʝʡ ʞʘʪʢʠ ʫʩʪʘʥʘʚʣʠʚʘʣʩʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʘʨʘʙʘʥʘ ʩ ʨʝʛʫʣʠʨʦʚʢʦʡ ʧʦ ʚʝʨʪʠʢʘʣʠ ʠ ʛʦʨʠʟʦʥʪʘʣʠ ʜʣʷ ʚʳʙʦʨʘ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʫʛʣʘ ʥʘʢʣʦʥʘ ʩʪʝʙʣʷ ʧʨʠ ʟʘʭʚʘʪʝ ʝʛʦ ʛʨʝʙʝʥʢʘʤʠ ʚ ʟʦʥʝ ʧʨʠʢʨʝʧʣʝʥʠʷ ʧʝʨʚʦʛʦ ʥʠʞʥʝʛʦ ʙʦʙʘ 

ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʛʨʝʙʝʥʢʘ, ʠʟʦʛʥʫʪʘʷ ʧʦ 

ʵʚʦʣʴʚʝʥʪʝ ʪʦʣʱʠʥʦʡ 4 ʤʤ ʠ ʩ ʨʘʜʠʘʣʴʥʳʤ ʧʘʟʦʤ, ʧʦʢʘʟʘʣʘ ʣʫʯʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʦʯʝʩʫ 

ʨʘʩʪʝʥʠʡ ʩʦʠ. ʂʘʯʝʩʪʚʦ ʦʯʝʩʘ ʦʮʝʥʠʚʘʣʦʩʴ ʧʦ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʧʦʪʝʨʴ ʧʦʩʣʝ 

ʧʨʦʭʦʜʘ ʠ ʧʨʦʮʝʥʪʥʦʤʫ ʩʦʦʪʥʦʰʝʥʠʶ ʥʝʦʯʝʩʘʥʥʳʭ ʙʦʙʦʚ. ɼʣʷ ʫʩʣʦʚʠʡ ʠʩʧʳʪʘʥʠʡ, 

ʪʠʧʠʯʥʳʭ ʜʣʷ ʫʙʦʨʢʠ ʩʦʠ, ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: ʨʘʜʠʫʩ ʦʯʝʩʳʚʘʶʱʝʛʦ ʙʘʨʘʙʘʥʘ 

ð 0,230 ʤ, ʢʦʣʠʯʝʩʪʚʦ ʨʷʜʦʚ ʛʨʝʙʝʥʦʢ ð 8, ʬʦʨʤʘ ʛʨʝʙʝʥʦʢ ð ʟʘʛʥʫʪʘʷ ʧʦ ʵʚʦʣʴʚʝʥʪʝ, ʩ 

ʜʠʘʤʝʪʨʦʤ ʧʘʟʘ ʤʝʞʜʫ ʟʫʙʴʷʤʠ 5 ʤʤ; ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʦʯʝʩʳʚʘʶʱʝʛʦ ʙʘʨʘʙʘʥʘ 31,4ï39,77 

ʩī1; ʧʦʩʪʫʧʘʪʝʣʴʥʘʷ ʨʘʙʦʯʘʷ ʩʢʦʨʦʩʪʴ ð ʚ ʧʨʝʜʝʣʘʭ ʦʪ 1,28 ʜʦ 1,82 ʤ/ʩ. ʅʘ ʵʪʠʭ 

ʢʦʥʩʪʨʫʢʪʠʚʥʦïʨʝʞʠʤʥʳʭ ʧʘʨʘʤʝʪʨʘʭ ʧʦʣʫʯʝʥʳ ʤʘʢʩʠʤʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʦʯʝʩʘ 

ʩʦʠ [3]. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʥʝʜʦʩʪʘʪʢʠ: 

1. ʏʘʩʪʠʯʥʦ ʥʘʙʣʶʜʘʣʩʷ ʚʳʙʨʦʩ ʩʝʤʷʥ ʩʦʠ ʚʧʝʨʝʜ ʧʦ ʭʦʜʫ ʞʘʪʢʠ (ʦʢʦʣʦ 30% ʩʣʫʯʘʝʚ) 

(ʟʦʥʘ ʧʦʪʝʨʴ, ʈʠʩʫʥʦʢ 3); 

2. ʆʙʨʳʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʨʘʩʪʝʥʠʷ ʩ ʙʦʙʘʤʠ (ʚ 20ï30% ʩʣʫʯʘʝʚ); 

3. ɿʘʙʠʚʘʥʠʝ ʦʢʥʘ ʧʨʠʝʤʥʦʡ ʢʘʤʝʨʳ ʞʘʪʢʠ ʟʝʨʥʦʩʦʝʚʳʤ ʚʦʨʦʭʦʤ; 

4. ʅʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ ʢʦʧʠʨʦʚʘʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʣʷ. 

ʎʝʣʴ ʨʘʙʦʪʳ ð ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʜʦʨʘʙʦʪʘʪʴ ʢʦʥʩʪʨʫʢʮʠʶ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʦʯʝʩʳʚʘʶʱʝʡ ʞʘʪʢʠ ʜʣʷ ʩʥʠʞʝʥʠʷ ʧʦʪʝʨʴ ʧʨʠ ʫʙʦʨʢʝ ʩʦʠ ʤʝʪʦʜʦʤ ʦʯʝʩʘ 

ʜʦ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ. 
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ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ɿʘʜʘʯʘ ʧʦʠʩʢʘ ʨʘʮʠʦʥʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʢʦʥʩʪʨʫʢʮʠʠ ʦʧʨʝʜʝʣʝʥʘ ʦʧʳʪʥʳʤ ʧʫʪʝʤ. ʇʦ 

ʠʪʦʛʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ 2017 ʛʦʜʘ ʦʧʨʝʜʝʣʝʥʘ ʢʦʥʩʪʨʫʢʮʠʷ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʦʛʦ ʦʙʨʘʟʮʘ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʦʯʝʩʳʚʘʶʱʝʡ ʞʘʪʢʠ ʜʣʷ ʦʯʝʩʘ ʩʦʠ (ʈʠʩʫʥʦʢ 4).  

 
 

ʈʠʩʫʥʦʢ 4 ð ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʦʯʝʩʳʚʘʶʱʘʷ ʞʘʪʢʘ ʦʙʨʘʟʮʘ 2018 ʛʦʜʘ: 1 ð ʦʙʪʝʢʘʪʝʣʴ, 2 ð 

ʙʠʪʝʨ, 3 ð ʚʝʨʭʥʠʡ ʢʦʞʫʭ, 4 ð ʦʯʝʩʳʚʘʶʱʠʡ ʙʘʨʘʙʘʥ ʩ ʛʨʝʙʝʥʢʘʤʠ, 5 ð ʧʨʠʝʤʥʘʷ ʢʘʤʝʨʘ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʷ 

ɺ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʦʤ ʦʙʨʘʟʮʝ ʧʨʦʠʟʚʝʜʝʥʳ ʩʣʝʜʫʶʱʠʝ ʠʟʤʝʥʝʥʠʷ: 

1. ʫʤʝʥʴʰʝʥ ʜʠʘʤʝʪʨ ʦʯʝʩʳʚʘʶʱʝʛʦ ʙʘʨʘʙʘʥʘ ʠ ʢʦʣʠʯʝʩʪʚʦ ʛʨʝʙʝʥʦʢ, ʛʨʝʙʝʥʢʠ 

ʫʩʪʘʥʦʚʣʝʥʳ ʧʦʜ ʫʛʣʦʤ 45Á ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʙʘʨʘʙʘʥʘ ʠ ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʛʫʣʠʨʦʚʢʠ ʫʛʣʘ ʚ 

ʧʨʝʜʝʣʘʭ Ñ 15Á; 

2. ʜʣʷ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʫʣʘʚʣʠʚʘʥʠʷ ʟʝʨʝʥ, ʣʝʪʷʱʠʭ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʜʚʠʞʝʥʠʷ ʘʛʨʝʛʘʪʘ, 

ʫʩʪʘʥʦʚʣʝʥ ʙʠʪʝʨ ð ʦʪʨʘʞʘʪʝʣʴ; 

3. ʚʝʨʭʥʠʡ ʢʦʞʫʭ 3 ʩʧʨʦʝʢʪʠʨʦʚʘʥ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʦʪʩʢʦʢ ʟʝʨʥʘ ʧʨʦʠʩʭʦʜʠʪ ʚ 

ʥʘʧʨʘʚʣʝʥʠʠ, ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʤ ʜʚʠʞʝʥʠʶ ʪʨʘʢʪʦʨʘ (Ŭ ð ʫʛʦʣ ʤʝʞʜʫ ʥʘʧʨʘʚʣʝʥʠʝʤ 

ʜʚʠʞʝʥʠʷ ʟʝʨʥʘ ʠ ʥʦʨʤʘʣʠ ʢ ʢʦʨʧʫʩʫ ʞʘʪʢʠ, ɓ ð ʫʛʦʣ ʦʪʩʢʦʢʘ (ʨʠʢʦʰʝʪʘ); 

4. ʧʨʦʝʤ ʧʨʠʝʤʥʦʡ ʢʘʤʝʨʳ 5 ʜʣʷ ʩʙʦʨʘ ʟʝʨʥʦʩʦʝʚʦʛʦ ʚʦʨʦʭʘ ʨʘʩʧʦʣʦʞʝʥ ʛʦʨʠʟʦʥʪʘʣʴʥʦ; 

5. hʠʨʠʥʘ ʞʘʪʢʠ ʫʚʝʣʠʯʝʥʘ ʩ 0,6 ʜʦ 1,5 ʤʝʪʨʘ; 

6. ʦʙʨʘʟʝʮ ʩʥʘʙʞʝʥ ʢʦʧʠʨʫʶʱʠʤ ʢʦʣʝʩʦʤ (ʥʘ ʩʭʝʤʝ ʥʝ ʧʦʢʘʟʘʥʦ), ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ 

ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʛʫʣʠʨʦʚʢʠ ʚʳʩʦʪʳ ʦʯʝʩʘ ʨʘʩʪʝʥʠʡ. 

 

ɺʳʚʦʜ  r

ɺ ʩʚʷʟʠ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʩʪʨʦʝʥʠʷ ʨʘʩʪʝʥʠʡ ʩʦʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʨʦʠʟʚʝʩʪʠ ʦʯʝʩ ʩʦʠ ʩ 

ʧʦʚʳʰʝʥʥʦʡ ʚʣʘʞʥʦʩʪʴʶ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʝʨʘʩʢʨʳʪʳʭ ʙʦʙʦʚ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ 
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ʢʦʥʩʪʨʫʢʮʠʷ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʦʛʦ ʦʙʨʘʟʮʘ ʧʦʟʚʦʣʠʪ ʩʦʢʨʘʪʠʪʴ ʧʦʪʝʨʠ ʟʝʨʥʘ ʩʦʠ ʧʦʩʣʝ 

ʧʨʦʭʦʜʘ ʦʯʝʩʳʚʘʶʱʝʡ ʞʘʪʢʠ ʜʦ ʥʦʨʤ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ. 
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ɸʥʥʦʪʘʮʠʷ. ʇʦʩʣʝ ʫʙʦʨʢʠ ʩʦʠ ʤʝʪʦʜʦʤ ʦʯʝʩʳʚʘʥʠʷ ʦʩʪʘʝʪʩʷ ʧʦʙʦʯʥʦʡ ʧʨʦʜʫʢʪ ð 

ʩʦʝʚʘʷ ʧʦʣʦʚʘ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʫʜʦʙʨʝʥʠʝ, ʘ ʚ ʩʣʫʯʘʝ ʥʝʜʦʩʪʘʪʢʘ ʢʦʨʤʦʚʳʭ 

ʨʝʩʫʨʩʦʚ ð ʢʘʢ ʛʨʫʙʳʡ ʢʦʨʤ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʥʫʞʜ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʚ ʦʙʝʩʧʝʯʝʥʠʠ 

ʧʦʣʥʦʨʘʮʠʦʥʥʦʛʦ ʢʦʨʤʣʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʦʣʦʚʳ ʚʳʟʚʘʥʘ ʥʝ ʪʦʣʴʢʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʦʚʳʰʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʦʪʨʘʩʣʠ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʥʦ ʠ ʤʝʥʴʰʠʤʠ ʟʘʪʨʘʪʘʤʠ ʥʘ ʝʝ ʧʦʣʫʯʝʥʠʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʟʘʛʦʪʦʚʢʦʡ ʩʝʥʘ 

ʠ ʩʦʣʦʤʳ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʧʠʪʘʪʝʣʴʥʦʩʪʴ 1,7 ʪʦʥʥ ʧʦʣʦʚʳ, 

ʧʦʣʫʯʝʥʥʦʡ ʩ 4-ʭ ʛʘ ʩʦʝʚʦʛʦ ʧʦʣʷ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʩʥʦʚʥʳʤ ʘʥʘʣʦʛʠʯʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ 1,7 

ʪʦʥʥ ʟʣʘʢʦʚʦʛʦ ʩʝʥʘ, ʧʦʣʫʯʘʝʤʦʛʦ ʩ ʦʜʥʦʛʦ ʧʦʩʝʚʥʦʛʦ ʛʝʢʪʘʨʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ɸʤʫʨʩʢʦʡ 

ʦʙʣʘʩʪʠ ʩʦʷ ʚʳʨʘʱʠʚʘʝʪʩʷ ʥʘ 900 ʪʳʩ ʛʘ, ʯʪʦ ʤʦʞʝʪ ʧʦʣʦʚʦʡ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ 

ʚ ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʝ 380 ʪʳʩ ʪʦʥʥ ʩʝʥʘ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʢʦʪʦʨʦʛʦ ʪʨʝʙʫʝʪʩʷ ʥʝ ʤʝʥʝʝ 220 ʪʳʩ 

ʛʘ ʩʝʥʦʢʦʩʦʚ. ʇʨʠ ʯʠʩʣʝʥʥʦʩʪʠ ʧʦʛʦʣʦʚʴʷ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʚ ʧʨʝʜʝʣʘʭ 100 ʪʳʩ ʛʦʣʦʚ, 

ʚ ʪ. ʯ. 50 ʪʳʩ ʛʦʣʦʚ ð ʢʦʨʦʚ,r ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʩʝʥʝ ʩʦʩʪʘʚʣʷʝʪ, ʧʨʠʤʝʨʥʦ 200 ʪʳʩ ʪʦʥʥ, 

ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤʦ 110 ʪʳʩ ʛʘ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ ʠʟ ʠʤʝʶʱʠʭʩʷ 

ʚ ʩʝʣʴʭʦʟʫʛʦʜʴʷʭ ʦʙʣʘʩʪʠ 280,6 ʪʳʩ ʛʘ ʩʝʥʦʢʦʩʦʚ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʌɻɹʅʋ 

ɼʘʣʴʅʀʀʄʕʉʍ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʪʝʭʥʦʣʦʛʠʠ ʫʙʦʨʢʠ ʩʦʠ ʤʝʪʦʜʦʤ ʦʯʝʩʳʚʘʥʠʷ ʷʚʣʷʶʪʩʷ 

ʘʢʪʫʘʣʴʥʳʤʠ ʠ ʥʝʦʙʭʦʜʠʤʳʤʠ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

 

Abstract. After harvesting soybean by the method of Stripping remains a byïproductïsoybean 

floor, which can be used as fertilizer, and in case of lack of feed resources ð as coarse feed to meet 

the needs of livestock in providing complete feeding of farm animals. The relevance of the use 

of the floor is caused not only by the need to increase the productivity of the livestock industry but 

also by lower costs of its production compared to hay and straw. The results of the study indicate 

that the nutritional value of 1.7 tons of the floor obtained from 4 hectares of soybean field 

corresponds to the main similar characteristics of 1.7 tons of grain hay obtained from one hectare. 

Currently, in the Amur region, soybeans are grown on 900 thousand hectares, which can 

compensate for sexual fodder production of 380 thousand tons of hay, which requires at least 
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220 thousand hectares of hayfields. With the number of cattle within 100 thousand heads, including 

50 thousand cows, the need for hay is about 200 thousand tons, for the production of which it 

is necessary to 110 thousand hectares of acreage from the available 280.6 thousand hectares 

of hayfields in the region. In this regard, studies of Far Eastern research Institute of mechanization 

and electrification of agriculture the development of the technology of harvesting soybeans 

by the method of Stripping remains are relevant and necessary to optimize the economic condition 

of agricultural production. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʦʷ, ʧʦʣʦʚʘ, ʩʝʥʦ, ʧʠʪʘʪʝʣʴʥʦʩʪʴ, ʢʦʨʤ. 

 

Keywords: soybean, chaff, hay, nutrition, feed. 

 

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʭ ʬʘʢʪʦʨʦʚ ʨʘʟʚʠʪʠʷ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʧʦʚʳʰʝʥʠʷ ʝʛʦ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʚʘʣʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ, ʷʚʣʷʝʪʩʷ ʫʣʫʯʰʝʥʠʝ ʢʦʨʤʦʚʦʡ ʙʘʟʳ. 

ʂʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʦ ð ʵʪʦ ʚʳʩʦʢʦʟʘʪʨʘʪʥʘʷ ʠ ʧʨʦʙʣʝʤʥʘʷ ʩʬʝʨʘ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ. ʈʝʟʫʣʴʪʘʪʳ ʦʙʝʩʧʝʯʝʥʠʷ ʞʠʚʦʪʥʳʭ ʢʦʨʤʘʤʠ ʟʘʚʠʩʷʪ ʥʝ ʪʦʣʴʢʦ 

ʦʪ ʘʛʨʘʨʥʦïʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʥʦ ʠ ʦʪ ʧʨʠʨʦʜʥʦïʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʢʦʪʦʨʳʝ 

ʯʘʩʪʦ ʧʨʝʧʷʪʩʪʚʫʶʪ ʟʘʛʦʪʦʚʢʝ ʥʝʦʙʭʦʜʠʤʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠ ʢʘʯʝʩʪʚʘ ʢʦʨʤʦʚ. ɺ ʩʪʨʫʢʪʫʨʝ 

ʨʘʮʠʦʥʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʦʙʲʝʤʠʩʪʳʝ ʢʦʨʤʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʛʨʫʙʳʝ, ʟʘʥʠʤʘʶʪ 

ʜʦ 75% [1]. 

ʇʦʩʣʝ ʫʙʦʨʢʠ ʩʦʠ ʤʝʪʦʜʦʤ ʦʯʝʩʳʚʘʥʠʷ ʦʩʪʘʝʪʩʷ ʧʦʙʦʯʥʡr ʧʨʦʜʫʢʪ ð ʩʦʝʚʘʷ ʧʦʣʦʚʘ, 

ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʫʜʦʙʨʝʥʠʝ, ʘ ʚ ʩʣʫʯʘʝ ʥʝʜʦʩʪʘʪʢʘ ʢʦʨʤʦʚʳʭ ʨʝʩʫʨʩʦʚ ð 

ʢʘʢ ʛʨʫʙʳʡ ʢʦʨʤ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʥʫʞʜ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʧʦʣʥʦʨʘʮʠʦʥʥʦʛʦ 

ʢʦʨʤʣʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʣʦʚʳ ʦʩʥʦʚʘʥʘ 

ʥʝ ʪʦʣʴʢʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʦʚʳʰʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʦʪʨʘʩʣʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʥʦ ʠ 

ʤʝʥʴʰʠʤʠ ʟʘʪʨʘʪʘʤʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʟʘʛʦʪʦʚʢʦʡ ʩʝʥʘ ʠ ʩʦʣʦʤʳ. 

ɺ ʮʝʣʷʭ ʦʧʨʝʜʝʣʝʥʠʷ ʟʥʘʯʠʤʦʩʪʠ ʧʦʙʦʯʥʦʛʦ ʧʨʦʜʫʢʪʘ ʚʳʨʘʱʠʚʘʥʠʷ ʩʦʠ, ʥʝʟʝʨʥʦʚʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʫʨʦʞʘʷ ð ʩʦʝʚʦʡ ʧʦʣʦʚʳ, ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʣʥʦʮʝʥʥʦʛʦ ʢʦʨʤʣʝʥʠʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ, ʧʦʟʠʪʠʚʥʦ ʚʣʠʷʶʱʝʛʦ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ ʠ 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʣʦʢʘ ʠ ʤʷʩʘ, ʚʳʧʦʣʥʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʝʝ ʭʠʤʠʯʝʩʢʦʛʦ 

ʩʦʩʪʘʚʘ ʠ ʧʠʪʘʪʝʣʴʥʦʩʪʠ. ɼʣʷ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʦʚ 

ʢʦʨʤʦʚ ʠʟ ʇʨʦʪʦʢʦʣʦʚ ʠʩʧʳʪʘʥʠʡ ʌɻɹʋ çʉʪʘʥʮʠʷ ʘʛʨʦʭʠʤʠʯʝʩʢʦʡ ʩʣʫʞʙʳ çɸʤʫʨʩʢʘʷè 

(ʦʢʪʷʙʨʴ 2017 ʛ.), ʫʯʝʙʥʦʛʦ ʧʦʩʦʙʠʷ ʂʨʘʩʥʦʱʝʢʦʚʦʡ 2011 ʛ. [1] ʠ ʤʦʥʦʛʨʘʬʠʠ ʇʨʠʩʷʞʥʦʡ 

2013 ʛ. [2]. ʆʙʦʙʱʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʊʘʙʣʠʮʝ.  

ʇʦʣʦʚʘ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʩʪʚʦʨʦʢ ʙʦʙʦʚ, ʯʘʩʪʠʯʝʢ ʣʠʩʪʴʝʚ, ʥʝʜʦʟʨʝʣʳʭ ʙʦʙʦʚ ʠ ʩʝʤʷʥ, 

ʤʝʣʢʠʭ ʯʘʩʪʝʡ ʩʦʣʦʤʳ, ʩʝʤʷʥ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ, ʙʦʛʘʯʝ ʧʠʪʘʪʝʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʯʝʤ 

ʩʦʣʦʤʘ, ʣʫʯʰʝ ʧʝʨʝʚʘʨʠʚʘʝʪʩʷ ʠ ʧʦʝʜʘʝʪʩʷ ʞʠʚʦʪʥʳʤʠ, ʩʢʘʨʤʣʠʚʘʝʪʩʷ ʠʤ ʦʪʜʝʣʴʥʦ, ʘ ʪʘʢʞʝ ʚ 

ʩʤʝʩʠ ʩ ʢʦʥʮʝʥʪʨʘʪʘʤʠ ʠ ʩʦʯʥʳʤʠ ʢʦʨʤʘʤʠ. ɺ ʧʦʣʦʚʝ ʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʩʦʜʝʨʞʘʥʠʝ ʧʨʦʪʝʠʥʘ 

ʚʳʰʝ, ʯʝʤ ʚ ʧʦʣʦʚʝ ʟʣʘʢʦʚʳʭ, ʯʪʦ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʝʝ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʧʠʪʘʪʝʣʴʥʦʩʪʴ, ʢʦʪʦʨʘʷ 

ʧʦʯʪʠ ʚ 1,5 ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʩʦʣʦʤʳ. ʆʥʘ ʥʘ 5% ʤʝʥʴʰʝ ʩʦʜʝʨʞʠʪ ʢʣʝʪʯʘʪʢʠ, ʯʝʤ ʩʦʝʚʘʷ ʠ 

ʜʨʫʛʠʭ ʚʠʜʦʚ ʩʦʣʦʤʘ, ʥʦ ʙʝʟʘʟʦʪʠʩʪʳʭ ʵʢʩʪʨʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ (ɹʕɺ) ʚ ʥʝʡ ʟʥʘʯʠʪʝʣʴʥʦ 

ʙʦʣʴʰʝ, ʯʝʤ ʚ ʩʦʣʦʤʝ ʠ ʧʦʣʦʚʝ ʜʨʫʛʠʭ ʢʫʣʴʪʫʨ. 

ʉʦʝʚʘʷ ʧʦʣʦʚʘ ʠʤʝʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʨʝʚʦʩʭʦʜʩʪʚʦ ʧʝʨʝʜ ʫʢʘʟʘʥʥʳʤʠ ʢʦʨʤʘʤʠ ʧʦ 

ʩʦʜʝʨʞʘʥʠʶ ʞʠʨʘ, ʤʠʥʝʨʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʠ ʜʨʫʛʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ 

ʇʨʠ ʩʦʦʪʥʦʰʝʥʠʠ ʧʦʣʦʚʳ 50% ʢ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʘ ʩʦʠ ʚ ʩʨʝʜʥʝʤ ʧʦ ɸʤʫʨʩʢʦʡ 

ʦʙʣʘʩʪʠ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʧʦʣʦʚʳ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ 5 ʮ/ʛʘ (ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʩʦʠ 

å 10 ʮ/ʛʘ).  
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ʉ ʦʜʥʦʛʦ ʧʦʩʝʚʥʦʛʦ ʛʝʢʪʘʨʘ ʩʝʣʴʭʦʟʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʠ ʧʦʣʫʯʘʶʪ ʧʨʠʤʝʨʥʦ 20 ʮ. 

ʟʣʘʢʦʚʦʛʦ ʩʝʥʘ (ʧʨʠ ʚʣʘʞʥʦʩʪʠ 15% ð 1700 ʢʛ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ). 

ʊʘʙʣʠʮʘ. 

ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 
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ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʚʣʘʛʠ % 10ï15 10ï15 10 15 ð ð ð 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʚ 

ʩʫʭʦʤ ʚʝʱʝʩʪʚʝ: 
 

ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ % 10,3 11,7 11,5 10,7 181,9 49,7 3,7 

ʩʳʨʦʛʦ ʞʠʨʘ % 3,4 4,6 4,5 2,4 40,8 19,5 2,1 

ʩʳʨʦʡ ʢʣʝʪʯʘʪʢʠ % 41,6 36,4 40,3 32,7 555,9 154,7 3,6 

ʩʳʨʦʡ ʟʦʣʳ % 8,0 7,7 8,8 7,5 127,5 32,7 3,9 

ʢʘʣʴʮʠʷ % 1,2 1,1 0,8 4,5 76,5 4,7 16,3 

ʬʦʩʬʦʨʘ % 0,3 0,3 0,2 2,5 42,5 1,3 32,7 

ʨʘʩʪʚʦʨʠʤʳʭ 

ʫʛʣʝʚʦʜʦʚ (ʩʘʭʘʨʦʚ) 

% 
1,5 2,5 2,5 3,4 57,8 10,6 5,5 

ʣʝʛʢʦʛʠʜʨʦʣʠʟʫʝʤʳʭ 

ʫʛʣʝʚʦʜʦʚ 

(ʢʨʘʭʤʘʣʘ) 

% 

1,6 2,5 2,2 2,4 40,8 10,6 3,8 

ʥʠʪʨʘʪʦʚ ʤʛ/ʢʛ 76 71 72 70 119000 30200 3,9 

ʂʦʨʤʦʚʳʝ ʝʜʠʥʠʮʳ ʛ 0,5 0,6 0,5 0,6 1020 255 4,0 

ʆʙʤʝʥʥʘʷ ʵʥʝʨʛʠʷ ʤɼʞ/ʢʛ 7,6 8,5 7,9 6,8 11560 3612,5 3,2 

ʇʝʨʝʚʘʨʠʤʳʡ 

ʧʨʦʪʝʠʥ 

ʛ 
41,0 47,0 46,0 42,0 71,4 20,0 3,6 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʧʠʪʘʪʝʣʴʥʦʩʪʴ 1,7 ʪʦʥʥ ʧʦʣʦʚʳ, 

ʧʦʣʫʯʝʥʥʦʡ ʩ 4-ʭ ʛʘ ʩʦʝʚʦʛʦ ʧʦʣʷ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʩʥʦʚʥʳʤ ʘʥʘʣʦʛʠʯʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ 1,7 

ʪʦʥʥ ʟʣʘʢʦʚʦʛʦ ʩʝʥʘ, ʧʦʣʫʯʘʝʤʦʛʦ ʩ ʦʜʥʦʛʦ ʧʦʩʝʚʥʦʛʦ ʛʝʢʪʘʨʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ɸʤʫʨʩʢʦʡ 

ʦʙʣʘʩʪʠ ʩʦʷ ʚʳʨʘʱʠʚʘʝʪʩʷ ʥʘ 900 ʪʳʩ ʛʘ, ʯʪʦ ʤʦʞʝʪ ʧʦʣʦʚʦʡ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʚ 

ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʝ 380 ʪʳʩ ʪʦʥʥ ʩʝʥʘ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʢʦʪʦʨʦʛʦ ʪʨʝʙʫʝʪʩʷ ʥʝ ʤʝʥʝʝ 220 ʪʳʩ ʛʘ 

ʩʝʥʦʢʦʩʦʚ. ʇʨʠ ʯʠʩʣʝʥʥʦʩʪʠ ʧʦʛʦʣʦʚʴʷ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʚ ʧʨʝʜʝʣʘʭ 100 ʪʳʩ ʛʦʣʦʚ, ʚ 

ʪ. ʯ. 50 ʪʳʩ ʛʦʣʦʚ ð ʢʦʨʦʚ, ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʩʝʥʝ ʩʦʩʪʘʚʣʷʝʪ, ʧʨʠʤʝʨʥʦ 200 ʪʳʩ ʪʦʥʥ, ʜʣʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤʦ 110 ʪʳʩ ʛʘ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ ʠʟ ʠʤʝʶʱʠʭʩʷ ʚ 

ʩʝʣʴʭʦʟʫʛʦʜʴʷʭ ʦʙʣʘʩʪʠ 280,6 ʪʳʩ ʛʘ ʩʝʥʦʢʦʩʦʚ. 

ʈʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʪʝʭʥʦʣʦʛʠʡ ʩʙʦʨʘ, ʫʧʣʦʪʥʝʥʠʷ, ʭʨʘʥʝʥʠʷ ʠ 

ʨʘʟʜʘʯʠ ʞʠʚʦʪʥʳʤ ʩʦʝʚʦʡ ʧʦʣʦʚʳ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʷʪ ʟʘʪʨʘʪʳ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʝʥʘ ʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʦʟʚʦʣʠʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʦʣʝʝ 200 ʪʳʩ ʛʘ ʩʝʥʦʢʦʩʦʚ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʥʦʡ 

ʧʨʦʜʫʢʮʠʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ, ʚ ʪ. ʯ. ʩʦʠ. 
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ɸʥʥʦʪʘʮʠʷ. ʇʨʦʠʟʚʦʜʩʪʚʦ ʩʦʝʚʦïʢʫʢʫʨʫʟʥʦʛʦ ʢʦʨʤʦʚʦʛʦ ʩʫʙʩʪʨʘʪʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ 

ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʧʨʦʙʠʦʪʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ ʚ ʫʩʣʦʚʠʷʭ ʇʨʠʘʤʫʨʴʷ, ̫ ʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ 

ʚʦʧʨʦʩʦʤ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʜʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚ ʩʦʝʚʦïʢʫʢʫʨʫʟʥʦʤ ʩʫʙʩʪʨʘʪʝ 

ʩʦʜʝʨʞʘʪʩʷ ʤʠʢʨʦʵʣʝʤʝʥʪʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʧʠʩʘʥʠʝ ʠ ʨʝʟʫʣʴʪʘʪʳ ʤʥʦʛʦʬʘʢʪʦʨʥʦʛʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘ, ʧʨʦʚʝʜʝʥʥʦʛʦ ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʚʣʠʷʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʩʦʝʚʦʛʦ ʤʦʣʦʢʘ ʠ 

ʢʫʢʫʨʫʟʥʦʛʦ ʙʫʣʴʦʥʘ ʥʘ ʘʢʪʠʚʥʦʩʪʴ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʩʫʙʩʪʨʘʪʝ. 

 

Abstract. The production of soybeanïcorn fodder substrate intended for growing probiotic 

crops in the Priamurye region is a topical issue. Experimental data prove that the soyïcorn 

substratum contains trace elements that allow the normal development of the vital activity 

of microorganisms. The article describes the results and results of a multifactorial experiment 

conducted to determine the effect of the amount of soy milk and corn broth on the activity 

of microorganisms in the substrate. 
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ɹʝʟ ʥʦʨʤʘʣʴʥʦʡ ʤʠʢʨʦʬʣʦʨʳ ʥʝʚʦʟʤʦʞʥʳ ʧʦʣʥʦʮʝʥʥʦʝ ʧʠʱʝʚʘʨʝʥʠʝ ʠ ʫʩʚʦʝʥʠʝ ʧʠʱʠ, 

ʧʦʜʜʝʨʞʘʥʠʝ ʧʦʩʪʦʷʥʩʪʚʘ ʚʥʫʪʨʝʥʥʝʡ ʩʨʝʜʳ ʦʨʛʘʥʠʟʤʘ, ʝʛʦ ʟʘʱʠʪʳ ʦʪ ʧʘʪʦʛʝʥʥʦʡ 

ʤʠʢʨʦʬʣʦʨʳ. ʏʠʩʣʦ ʧʦʣʝʟʥʳʭ ʙʘʢʪʝʨʠʡ, ʩʦʩʫʱʝʩʪʚʫʶʱʠʭ ʩ ʤʘʢʨʦʦʨʛʘʥʠʟʤʦʤ, ʧʨʠʤʝʨʥʦ ʥʘ 

ʜʚʘ ʧʦʨʷʜʢʘ ʧʨʝʚʳʰʘʝʪ ʯʠʩʣʝʥʥʦʩʪʴ ʢʣʝʪʦʢ ʩʘʤʦʛʦ ʤʘʢʨʦʦʨʛʘʥʠʟʤʘ [1]. 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʠʥʪʝʨʝʩ ʢ ʧʨʦʙʣʝʤʝ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʙʠʦʪʠʢʦʚ ʚ ʚʝʪʝʨʠʥʘʨʥʦʡ 

ʧʨʘʢʪʠʢʝ ʠ ʚ ʢʦʨʤʣʝʥʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʣʩʷ. ʀʜʝʪ 

ʧʦʠʩʢ ʥʦʚʳʭ ʚʠʜʦʚ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʦʩʪʘʚʝ 

ʧʨʦʙʠʦʪʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ, ʩʦʚʝʨʰʝʥʩʪʚʫʝʪʩʷ ʪʝʭʥʦʣʦʛʠʷ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʩʦʟʜʘʶʪʩʷ 

ʥʦʚʳʝ ʙʠʦʧʨʝʧʘʨʘʪʳ ʦʨʠʛʠʥʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ. ʅʘʙʣʶʜʘʝʪʩʷ ʫʩʪʦʡʯʠʚʘʷ ʪʝʥʜʝʥʮʠʷ ʟʘʤʝʱʝʥʠʷ 

ʧʨʦʙʠʦʪʠʯʝʩʢʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʘʥʪʠʙʠʦʪʠʢʦʚ, ʢʦʪʦʨʳʝ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʚ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ʩ ʮʝʣʴʶ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʢʠʰʝʯʥʳʭ ʠʥʬʝʢʮʠʡ [2]. 

ʕʬʬʝʢʪʠʚʥʳʝ ʩʨʝʜʳ ʜʣʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʙʘʢʪʝʨʠʡ ʤʦʛʫʪ ʙʳʪʴ ʠʟʛʦʪʦʚʣʝʥʳ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʧʠʪʘʪʝʣʴʥʳʭ ʦʩʥʦʚ ʠʟ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʚʟʘʠʤʦʟʘʤʝʥʷʝʤʳʭ 

ʩʫʙʩʪʨʘʪʦʚ ʞʠʚʦʪʥʦʛʦ, ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʠʣʠ ʠʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʆʩʥʦʚʫ, ʩʦʜʝʨʞʘʱʫʶ 

ʥʝʦʙʭʦʜʠʤʳʝ ʥʫʪʨʠʝʥʪʳ, ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʙʘʟʦʚʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ ʧʨʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʠ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʭ ʩʨʝʜ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ʇʨʠ ʵʪʦʤ 

ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜ ʜʣʷ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ. ʇʠʪʘʪʝʣʴʥʘʷ ʩʨʝʜʘ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʢʘʢ ʩʪʨʫʢʪʫʨʥʘʷ 

ʝʜʠʥʠʮʘ ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʜʦʣʞʥʘ ʩʦʩʪʦʷʪʴ ʠʟ 2 ʯʘʩʪʝʡ: ʧʦʩʪʦʷʥʥʦʡ 

(ʫʥʠʚʝʨʩʘʣʴʥʦʡ), ʚʢʣʶʯʘʶʱʝʡ ʙʘʟʦʚʳʡ ʩʫʙʩʪʨʘʪ, ʘ ʪʘʢʞʝ ʧʝʨʝʤʝʥʥʦʡ (ʩʧʝʮʠʬʠʯʥʦʡ), 

ʟʘʚʠʩʷʱʝʡ ʦʪ ʧʦʪʨʝʙʥʦʩʪʝʡ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʰʪʘʤʤʘ ʙʘʢʪʝʨʠʡ. 

ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʪʘʢʦʡ ʩʨʝʜʳ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʨʘʟʜʝʣʴʥʫʶ ʧʦʜʛʦʪʦʚʢʫ ʦʙʝʠʭ ʯʘʩʪʝʡ, ʘ ʠʭ 

ʩʚʝʜʝʥʠʝ ʤʦʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʝʨʝʜ ʠʣʠ ʚ ʭʦʜʝ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ [3].  

ʉʦʷ ð ʩʘʤʘʷ ʮʝʥʥʘʷ ʙʦʙʦʚʘʷ ʢʫʣʴʪʫʨʘ, ʝʝ ʟʝʨʥʦ ʙʦʛʘʪʦ ʙʝʣʢʦʤ, ʚʠʪʘʤʠʥʘʤʠ ʠ ʵʥʝʨʛʠʝʡ, 

ʩʦʜʝʨʞʠʪ 32ï45% ʧʨʦʪʝʠʥʘ, ʜʦ 20% ʞʠʨʘ, ʥʦ ʩʨʘʚʥʠʪʝʣʴʥʦ ʤʘʣʦ ʫʛʣʝʚʦʜʦʚ [4]. 

ʂʫʢʫʨʫʟʘ, ʢʘʢ ʠʩʪʦʯʥʠʢ ʵʥʝʨʛʠʠ (70% ʫʛʣʝʚʦʜʦʚ), ʧʨʝʚʦʩʭʦʜʠʪ ʚʩʝ ʟʝʨʥʦʚʳʝ ʢʦʨʤʘ 

ʟʣʘʢʦʚʳʭ, ʥʦ ʦʪʣʠʯʘʝʪʩʷ ʥʘʠʤʝʥʴʰʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ (ʜʦ 10%). ʂʘʢ ʠ ʚʩʝ 

ʟʣʘʢʦʚʳʝ ʟʝʨʥʦʚʳʝ ʢʦʨʤʘ, ʦʥʘ ʩʦʜʝʨʞʠʪ ʜʦʚʦʣʴʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʠʪʘʤʠʥʦʚ ʛʨʫʧʧʳ ɺ ʠ 

ʦʩʦʙʝʥʥʦ ʤʥʦʛʦ ð ʚʠʪʘʤʠʥʘ ɽ (135 ʤʛ/ʢʛ). ʉʨʘʚʥʠʪʝʣʴʥʦ ʥʠʟʢʘʷ ʨʘʩʪʚʦʨʠʤʦʩʪʴ ʧʨʦʪʝʠʥʘ 

(25ï30%) ʜʝʣʘʝʪ ʝʝ ʮʝʥʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ [5]. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʘʪʴ ʪʝʭʥʦʣʦʛʠʶ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʧʠʪʘʪʝʣʴʥʦʛʦ 

ʩʫʙʩʪʨʘʪʘ ʥʘ ʦʩʥʦʚʝ ʩʦʠ ʠ ʦʧʨʝʜʝʣʠʪʴ ʝʛʦ ʦʧʪʠʤʘʣʴʥʳʡ ʩʦʩʪʘʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʥʘʠʣʫʯʰʫʶ 

ʘʢʪʠʚʥʦʩʪʴ ʙʠʦʤʘʩʩʳ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʧʨʦʚʝʩʪʠ ʦʙʟʦʨ ʣʠʪʝʨʘʪʫʨʳ ʠ 

ʧʘʪʝʥʪʥʳʡ ʧʦʠʩʢ ʧʦ ʪʝʤʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʦʙʦʩʥʦʚʘʪʴ ʚʣʠʷʥʠʝ ʚʨʝʤʝʥʠ ʚʘʨʢʠ ʢʫʢʫʨʫʟʳ ʥʘ 

ʚʳʪʷʞʢʫ ʫʛʣʝʚʦʜʦʚ ʚ ʙʫʣʴʦʥ, ʦʧʨʝʜʝʣʠʪʴ ʩʪʝʧʝʥʴ ʚʣʠʷʥʠʷ ʟʥʘʯʠʤʳʭ ʬʘʢʪʦʨʦʚ ʠ ʪʝʭʥʦʣʦʛʠʶ 

ʧʦʣʫʯʝʥʠʷ ʧʠʪʘʪʝʣʴʥʦʛʦ ʩʫʙʩʪʨʘʪʘ ʠ ʩʦʭʨʘʥʥʦʩʪʴ ʧʨʦʙʠʦʪʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ, ʨʘʟʨʘʙʦʪʘʪʴ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʨʝʛʣʘʤʝʥʪ ʥʘ ʧʦʣʫʯʝʥʠʝ ʧʠʪʘʪʝʣʴʥʦʛʦ ʩʫʙʩʪʨʘʪʘ ʥʘ ʦʩʥʦʚʝ ʟʝʨʥʘ ʩʦʠ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ: 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʚʳʧʦʣʥʝʥ ʦʙʟʦʨ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʦʚʝʜʝʥ 

ʨʝʛʣʘʤʝʥʪʘʮʠʦʥʥʳʡ ʧʦʠʩʢ ʧʦ ʩʣʝʜʫʶʱʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ: ʧʨʦʙʠʦʪʠʯʝʢʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, 

ʩʫʙʩʪʨʘʪʳ ʥʘ ʦʩʥʦʚʝ ʟʝʨʥʘ ʩʦʠ, ʩʧʦʩʦʙʳ ʧʦʣʫʯʝʥʠʷ ʧʨʦʙʠʦʪʠʯʝʩʢʠʭ ʜʦʙʘʚʦʢ, ʪʝʭʥʦʣʦʛʠʷ 

ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜ. ʈʝʟʫʣʴʪʘʪʳ ʧʘʪʝʥʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʜʪʚʝʨʜʠʣʠ 

ʦʪʩʫʪʩʪʚʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʧʳʪʝ ʬʘʢʪʦʨʦʚ ʠʩʩʣʝʜʫʝʤʳʭ ʧʨʦʮʝʩʩʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʚʳʙʦʨ 

ʢʦʤʧʦʥʝʥʪʦʚ, ʚ ʮʝʣʷʭ ʧʦʣʫʯʝʥʠʷ ʧʠʪʘʪʝʣʴʥʦʛʦ ʩʫʙʩʪʨʘʪʘ ʥʘ ʦʩʥʦʚʝ ʟʝʨʥʘ ʩʦʠ. 
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ɺ ʮʝʣʷʭ ʦʧʪʠʤʠʟʘʮʠʠ ʩʦʩʪʘʚʘ ʢʦʤʧʦʥʝʥʪʦʚ ʩʦʝʚʦïʢʫʢʫʨʫʟʥʦʛʦ ʩʫʙʩʪʨʘʪʘ, ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʥʘʠʣʫʯʰʝʡ ʩʦʭʨʘʥʥʦʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʙʳʣ ʧʨʦʚʝʜʝʥ ʤʥʦʛʦʬʘʢʪʦʨʥʳʡ 

ʵʢʩʧʝʨʠʤʝʥʪ. 

ʀʟ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ 100 ʛ ʢʦʨʦʚʴʝʛʦ ʤʦʣʦʢʘ 

ʩʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ ʩʦʩʪʘʚʣʷʝʪ 3,4 ʛ ʚ ʪʦ ʚʨʝʤʷ, ʢʘʢ ʚ 100 ʛ ʩʦʝʚʦʛʦ ʤʦʣʦʢʘ 

ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ 5,2 ʛ. ʇʦʵʪʦʤʫ ʯʪʦʙʳ ʩʦʩʪʘʚ ʧʦʣʫʯʝʥʥʦʛʦ ʩʫʙʩʪʨʘʪʘ ʙʳʣ ʤʘʢʩʠʤʘʣʴʥʳʤ 

ʧʨʠʙʣʠʞʝʥ ʢ ʩʦʩʪʘʚʫ ʢʦʨʦʚʴʝʛʦ ʤʦʣʦʢʘ, ʧʦ ʩʳʨʦʤʫ ʧʨʦʪʝʠʥʫ, ʫʨʦʚʝʥʴ ʚʘʨʴʠʨʦʚʘʥʠʷ ʩʦʝʚʦʛʦ 

ʤʦʣʦʢʘ ʙʳʣ ʧʨʠʥʷʪ 300 ʤʣ., ʯʪʦ ʚ ʦʙʱʝʤ ʦʙʲʝʤʝ 500 ʤʣ ʩʦʩʪʘʚʠʣʦ 60%. ʉʦʜʝʨʞʘʥʠʝ ʩʳʨʦʛʦ 

ʧʨʦʪʝʠʥʘ ʧʨʠ ʪʘʢʦʤ ʩʦʦʪʥʦʰʝʥʠʠ ʩʦʩʪʘʚʣʷʝʪ 3,12 ʛ ʚ 100 ʛ ʩʫʙʩʪʨʘʪʘ. 

ʇʦʚʳʰʘʪʴ ʫʨʦʚʝʥʴ ʩʦʝʚʦʛʦ ʤʦʣʦʢʘ ʥʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ, ʪʘʢ ʢʘʢ ʵʪʦ ʵʢʦʥʦʤʠʯʝʩʢʠ 

ʥʝʵʬʬʝʢʪʠʚʥʦ, ʢʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʩʦʜʝʨʞʘʥʠʷ ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ ʚ ʩʫʙʩʪʨʘʪʝ, ʙʫʜʝʪ 

ʥʝʚʦʟʤʦʞʥʦ ʚʳʜʝʨʞʘʪʴ ʩʘʭʘʨʦïʧʨʦʪʝʠʥʦʚʦʝ ʩʦʦʪʥʦʰʝʥʠʝ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʦʪʦʨʦʛʦ ʠ 

ʫʩʪʘʥʘʚʣʠʚʘʣʠʩʴ ʫʨʦʚʥʠ ʚʘʨʴʠʨʦʚʘʥʠʷ ʬʘʢʪʦʨʘ, ʢʫʢʫʨʫʟʥʳʡ ʙʫʣʴʦʥ [6].  

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʧʫʪʝʤ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʧʨʦʩʪʳʭ ʫʛʣʝʚʦʜʦʚ ʚ 100 ʤʣ 

ʢʫʢʫʨʫʟʥʦʛʦ ʙʫʣʴʦʥʘ ʩʦʩʪʘʚʣʷʝʪ 6,56 ʛʨʘʤʤʘ, ʘ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʦʚ ʚ ʩʦʝʚʦʤ ʤʦʣʦʢʝ ʚ 

ʧʨʝʜʝʣʘʭ 5,11 ʛ ʥʘ 100 ʤʣ ʧʨʦʜʫʢʪʘ [6], (clck.ru/E3v8W). ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʛʦʚʦʨʠʪʴ ʦ 

ʚʦʟʤʦʞʥʦʩʪʠ ʚʘʨʴʠʨʦʚʘʥʠʷ ʢʦʣʠʯʝʩʪʚʦʤ ʙʝʣʢʘ ʠ ʧʨʦʩʪʳʭ ʫʛʣʝʚʦʜʦʚ, ʧʫʪʝʤ ʠʟʤʝʥʝʥʠʷ 

ʦʙʲʝʤʦʚ ʢʫʢʫʨʫʟʥʦʛʦ ʠʣʠ ʩʦʝʚʦʛʦ ʙʫʣʴʦʥʦʚ ʚ ʦʙʱʝʤ ʩʫʙʩʪʨʘʪʝ. ʂʨʦʤʝ ʵʪʦʛʦ ʚ ʥʠʭ 

ʩʦʜʝʨʞʘʪʴʩʷ ʤʠʢʨʦʵʣʝʤʝʥʪʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʠʟʫʯʝʥʠʷ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʘʥʘʣʠʟʘ ʩʫʱʝʩʪʚʫʶʱʝʡ 

ʠʥʬʦʨʤʘʮʠʠ ʙʳʣʠ ʚʳʙʨʘʥʳ ʧʘʨʘʤʝʪʨʳ ʦʧʪʠʤʠʟʘʮʠʠ (y) ʟʥʘʯʠʤʳʭ ʬʘʢʪʦʨʦʚ ʢʦʣʠʯʝʩʪʚʦ ʥʝ 

ʘʢʪʠʚʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʘ ʪʘʢʞʝ ʬʘʢʪʦʨʳ (x) ʠ ʠʭ ʫʨʦʚʥʠ ʚʘʨʴʠʨʦʚʘʥʠʷ (ʊʘʙʣʠʮʘ 1). 

ʂʦʣʠʯʝʩʪʚʦ ʥʝ ʘʢʪʠʚʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʨʘʩʩʯʠʪʳʚʘʣʠ ʧʫʪʝʤ ʨʘʟʥʦʩʪʠ ʦʙʱʝʛʦ ʢʦʣ-ʚʘ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ ʢʦʣʦʥʠʝʦʙʨʘʟʫʶʱʠʭ ʝʜʠʥʠʮ ʚ 1 ʤʣ ʧʨʦʜʫʢʪʘ. 

 

ʊʘʙʣʠʮʘ 1.  

ʌɸʂʊʆʈʓ, ɺʃʀʗʖʑʀɽ ʅɸ ʈʆʉʊ ʄʀʂʈʆʆʈɻɸʅʀɿʄʆɺ  

ʀ ʀʍ ʅɸʄɽʏɽʅʅʓɽ ʋʈʆɺʅʀ ɺɸʈʔʀʈʆɺɸʅʀʗ 

 

ʌʘʢʪʦʨʳ ʆʙʦʟʥʘʯʝʥʠʝ 
ʋʨʦʚʝʥʴ ʚʘʨʴʠʨʦʚʘʥʠʷ 

ī1 0 +1 

ʂʦʣʠʯʝʩʪʚʦ ʩʦʝʚʦʛʦ ʙʫʣʴʦʥʘ, ʤʣ  ̖ 100 200 300 

ʂʦʣʠʯʝʩʪʚʦ ʢʫʢʫʨʫʟʥʦʛʦ ʙʫʣʴʦʥʘ, ʤʣ  ̖ 20 40 60 

 

ʆʙʨʘʙʦʪʢʫ ʨʝʟʫʣʴʪʘʪʦʚ ʤʥʦʛʦʬʘʢʪʦʨʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʨʦʚʦʜʠʣʠ ʩʦʛʣʘʩʥʦ ʠʟʚʝʩʪʥʦʡ 

ʤʝʪʦʜʠʢʝ [7]. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ɺ ʨʝʟʫʣʴʪʘʪʳ ʦʧʳʪʦʚ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʦʩʪʘʚ ʦʧʳʪʥʦʛʦ ʩʫʙʩʪʨʘʪʘ ʚʣʠʷʝʪ ʥʘ ʘʢʪʠʚʥʦʩʪʴ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʧʨʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ (ʊʘʙʣʠʮʘ 2). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʦ ʧʦʣʫʯʝʥʦ 

ʘʜʝʢʚʘʪʥʦʝ ʫʨʘʚʥʝʥʠʝ ʨʝʛʨʝʩʩʠʠ: 

 

ώ υτωφφφφωσφωςςςςςȟςςὼ ρρσυφφφφςὼ ρρσυφφφφςὼ ρχπστωωωσὼὼ 

 

ɺ ʨʘʩʢʦʜʠʨʦʚʘʥʥʦʤ ʚʠʜʝ ʫʨʘʚʥʝʥʠʝ ʨʝʛʨʝʩʩʠʠ ʧʨʠʥʷʣʦ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 
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ώ ρψσυωττσφωςσπψςυυτ˞ ρρσυφφφφς˗ ρσφςχωωȟωττ˞ ˗

υφχψσȟσσρ˞ ρτρωυψσȟςχυὑ στπφȟωωωψφὅ ὑ

ρχπστȟωωωσὅ ὑ τςυψχτωψὅ ὑ  

 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʨʝʛʨʝʩʩʠʠ ʚ ʧʨʦʛʨʘʤʤʝ Sigma Plot ʙʳʣʘ 

ʧʦʩʪʨʦʝʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʦʪʢʣʠʢʘ ʠ ʝʝ ʩʝʯʝʥʠʝ (ʈʠʩʫʥʢʠ 1ï2). 

 

ʊʘʙʣʠʮʘ 2.  

ʈɽɿʋʃʔʊɸʊʓ ʕʂʉʇɽʈʀʄɽʅʊɸ ʀ ʀʍ ʉʊɸʊʀʉʊʀʏɽʉʂɸʗ ʆɹʈɸɹʆʊʂɸ 

 

ˉ 

ʦʧʳʪʘ 

ʋʨʦʚʥʠ 

ʚʘʨʴʠʨʦʚʘʥʠʷ 

ʂʦʣ-ʚʦ ʥʝ 

ʘʢʪʠʚʥʳʭ 

ʤʠʢʨ-ʦʚ ʚ 1 ʤʣ 

ʧʨʦʜʫʢʪʘ, ώ 

cu ɼʝʣʠʪʝʣʠ du bi F 

1 ī1 ī1 3,77Ĭ107 1,18Ĭ109 9 130677777,8  

2 0 ī1 2,09Ĭ108 2,22Ĭ108 6 36922222,22 6,05 

3 +1 ī1 7,38Ĭ107 ī2,03Ĭ108 18 ī11255555,56 1,69 

4 ī1 0 1,23Ĭ108 8,30Ĭ107 6 13838888,89 0,85 

5 0 0 9,73Ĭ107 4,04Ĭ107 4 10100000 0,30 

6 +1 0 2,32Ĭ108 2,52Ĭ108 12 20977777,78 3,91 

7 ī1 +1 8,71Ĭ107 ī1,79Ĭ108 18 ī9927777,778 1,31 

8 0 +1 1,53Ĭ108 ī1,05Ĭ108 12 ī8738888,889 0,68 

9 +1 +1 1,64Ĭ108 ī6,81Ĭ108 36 ī18927777,78 9,55 

 

 

 
ʈʠʩʫʥʦʢ 1. ʇʦʚʝʨʭʥʦʩʪʴ ʦʪʢʣʠʢʘ ʢʦʣʠʯʝʩʪʚʘ ʥʝ ʘʢʪʠʚʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 1 ʤʣ ʩʫʙʩʪʨʘʪʘ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʩʦʝʚʦʛʦ ʤʦʣʦʢʘ ʠ ʢʫʢʫʨʫʟʥʦʛʦ ʙʫʣʴʦʥʘ. 
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ʢʦʣʠʯʝʩʪʚʦ ʩʦʝʚʦʛʦ ʤʦʣʦʢʘ
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ʢʦʣ-ʚʦ ʥʝ ʘʢʪʠʚʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ
 

 
 

ʈʠʩʫʥʦʢ 2. ʉʝʯʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʴ ʦʪʢʣʠʢʘ ʢʦʣʠʯʝʩʪʚʘ ʥʝ ʘʢʪʠʚʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʩʦʝʚʦʛʦ ʤʦʣʦʢʘ ʠ ʢʫʢʫʨʫʟʥʦʛʦ ʙʫʣʴʦʥʘ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʀʟ ʧʦʣʫʯʝʥʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʨʝʛʨʝʩʩʠʠ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʦʪʢʣʠʢʘ ʠ ʝʝ 

ʩʝʯʝʥʠʝ, ʧʦʢʘʟʳʚʘʶʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʥʝ ʘʢʪʠʚʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʢʦʣʠʯʝʩʪʚʘ ʩʦʝʚʦʛʦ ʤʦʣʦʢʘ ʠ ʢʫʢʫʨʫʟʥʦʛʦ ʙʫʣʴʦʥʘ ʚ ʩʫʙʩʪʨʘʪʝ. 

ʀʟ ʛʨʘʬʠʢʦʚ ʚʠʜʥʦ, ʯʪʦ ʤʠʥʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʝ ʘʢʪʠʚʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ 

4Ĭ107 ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠ ʠʭ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ ʚ ʩʫʙʩʪʨʘʪʝ ʩ ʩʦʝʚʳʤ ʤʦʣʦʢʦʤ 160ï200 ʤʣ ʠʣʠ 

8,17ï10,22 ʛ ʙʝʣʢʦʚ; ʘ ʢʫʢʫʨʫʟʥʦʛʦ ʙʫʣʴʦʥʘ 34ï45 ʠʣʠ 2,23ï2,3 ʛ ʧʨʦʩʪʳʭ ʫʛʣʝʚʦʜʦʚ. 
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ʀʅʌʀʃʔʊʈɸʎʀʗ ɺʆɼʓ ʇʈʀ ʂɸʇɽʃʔʅʆʄ ʆʈʆʐɽʅʀʀ 

 

Éɻʫʣʘʤʦʚ ʉ. ɹ., ʊʘʰʢʝʥʪʩʢʠʡ ʠʥʩʪʠʪʫʪ ʠʥʞʝʥʝʨʦʚ ʠʨʨʠʛʘʮʠʠ 

ʠ ʤʝʭʘʥʠʟʘʮʠʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, 

ʛ. ʊʘʰʢʝʥʪ, ʋʟʙʝʢʠʩʪʘʥ 

 

INFILTRATION OF WATE R DURING DRIP IRRIGA TION  

 

ÉGulamov S., Tashkent Institute of irrigation and agricultural mechanization engineers, 

Tashkent, Uzbekistan 

 

ɸʥʥʦʪʘʮʠʷ. ʇʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʤʥʦʛʦʣʝʪʥʠʭ ʧʦʣʝʚʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʘʧʝʣʴʥʦʛʦ ʦʨʦʰʝʥʠʷ ʩʘʜʘ ʠ ʧʨʦʮʝʩʩ ʠʥʬʠʣʴʪʨʘʮʠʠ ʚʦʜʳ ʚ ʧʦʯʚʫ ʚ ʧʨʠʨʦʜʥʦï

ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʊʘʰʢʝʥʪʩʢʦʡ ʦʙʣʘʩʪʠ ʋʟʙʝʢʠʩʪʘʥʘ. ɺ ʊʘʰʢʝʥʪʩʢʦʤ ʠʥʩʪʠʪʫʪʝ 

ʠʥʞʝʥʝʨʦʚ ʠʨʨʠʛʘʮʠʠ ʠ ʤʝʭʘʥʠʟʘʮʠʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʦ ʩ 2014 ʛʦʜʘ ʧʨʦʚʦʜʷʪʩʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʥʘʮʠʦʥʘʣʴʥʦʡ ʢʘʧʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʦʨʦʰʝʥʠʷ, ʥʝ ʫʩʪʫʧʘʶʱʝʡ ʧʦ 

ʪʝʭʥʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʘʤ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʝʡ ʩʘʤʳʤ ʣʫʯʰʠʤ ʟʘʨʫʙʝʞʥʳʤ ʦʙʨʘʟʮʘʤ. 

ʊʘʢʘʷ ʩʠʩʪʝʤʘ ʩʦʟʜʘʥʘ ʠ ʟʘʧʘʪʝʥʪʦʚʘʥʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʚ 60 ʛʘ. 

ʀʩʧʦʣʴʟʦʚʘʣʠʩʴ ʦʙʱʝʧʨʠʟʥʘʥʥʳʝ ʤʝʪʦʜʠʢʠ ʠ ʧʨʦʚʝʜʝʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ 

ʤʘʪʝʨʠʘʣʘ. ʈʘʟʨʘʙʦʪʘʥʘ ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʨʝʞʠʤʘ ʦʨʦʰʝʥʠʷ ʩʘʜʘ ʧʨʠ ʧʦʤʦʱʠ 

ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʥʠʟʢʦʥʘʧʦʨʥʦʡ ʢʘʧʝʣʴʥʦʡ ʩʠʩʪʝʤʳ. ʆʧʨʝʜʝʣʝʥʳ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʝ 

ʧʘʨʘʤʝʪʨ rʪʝʭʥʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʷ ʦʨʦʰʝʥʠʷ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʥʠʟʢʦʥʘʧʦʨʥʦʡ ʢʘʧʝʣʴʥʦʡ 

ʩʠʩʪʝʤʳ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʧʦʣʠʚʥʳʭ ʠ ʦʨʦʩʠʪʝʣʴʥʳʭ ʥʦʨʤʘʭ, ʘ ʪʘʢʞʝ ð ʯʠʩʣʦ ʠ ʩʨʦʢʠ 

ʧʦʣʠʚʦʚ. ʈʘʟʨʘʙʦʪʘʥʘ ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʩʘʜʘ ʚ ʫʩʣʦʚʠʷ ʊʘʰʢʝʥʪʩʢʦʡ ʦʙʣʘʩʪʠ. 

 

Abstract. The article presents the results of long-term field experimental studies of drip 

irrigation of the garden and the process of water infiltration into the soil in the naturalïeconomic 

conditions of the Tashkent region of Uzbekistan. At the Tashkent Institute of Agricultural Irrigation 

and Mechanization, since 2014, research has been carried out to develop a national drip irrigation 

system that is not inferior in terms of technical parameters and competitiveness to the best foreign 

samples. Such a system is created and patented. The study was conducted on the territory of 60 

hectares. We have used conventional methods and conducted a statistical analysis of the material. 

An innovative technology for irrigation of the garden has been developed with the help of the 

domestic system for low pressure relief. Resourceïsaving parameters of the equipment and 

irrigation technology of the domestic system of dropping the pressure at different levels of irrigation 

and irrigation, as well as the number and timing of irrigation have been determined. Garden 

innovative technology has been developed in terms of Tashkent region. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʬʠʣʴʪʨʘʮʠʷ ʚʦʜʳ, ʢʘʧʝʣʴʥʦʤ ʦʨʦʰʝʥʠʠ, ʥʠʟʢʦʥʘʧʦʨʥʦʡ ʢʘʧʝʣʴʥʦʡ 

ʩʠʩʪʝʤʳ ʦʨʦʰʝʥʠʷ, ʢʣʠʤʘʪ, ʧʦʯʚʳ, ʛʠʜʨʦʛʝʦʣʦʛʠʷ, ʚʦʜʥʦʝ ʭʦʟʷʡʩʪʚʦ. 

 

Keywords: infiltration of water, drip irrigation, low-pressure drip irrigation system, climate, 

soil, hydrogeology, water management. 
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ɺʚʝʜʝʥʠʝ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʩʚʷʟʠ ʜʝʬʠʮʠʪʦʤ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʢʨʘʡʥʝ ʘʢʪʫʘʣʴʥʳʤ ʩʪʘʥʦʚʠʪʩʷ 

ʩʦʟʜʘʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʩʧʦʩʦʙʦʚ ʪʝʭʥʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʠʚʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʢʫʣʴʪʫʨ ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʨʦʩʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ, ʤʦʜʝʨʥʠʟʘʮʠʷ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʠʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ʂʘʙʠʥʝʪʦʤ ʄʠʥʠʩʪʨʦʚ 

ʈʝʩʧʫʙʣʠʢʘ ʋʟʙʝʢʠʩʪʘʥ ʨʘʟʨʘʙʦʪʘʥʘ ʜʦʣʛʦʚʨʝʤʝʥʥʘʷ ʇʨʦʛʨʘʤʤʘ ʚʥʝʜʨʝʥʠʷ ʩʠʩʪʝʤ 

ʢʘʧʝʣʴʥʦʛʦ ʦʨʦʰʝʥʠʷ, ʨʘʩʩʯʠʪʘʥʥʘʷ ʥʘ 2009ï2020 ʛʦʜʳ. 

  

ʉʪʝʧʝʥʴ ʠʟʫʯʝʥʥʦʩʪʠ ʧʨʦʙʣʝʤʳ 

ʀʤʝʶʪʩʷ ʤʥʦʛʦ ʥʘʫʯʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʨʘʟʣʠʯʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠ 

ʪʝʭʥʦʣʦʛʠʡ ʢʘʧʝʣʴʥʦʛʦ ʦʨʦʰʝʥʠʷ ʚ ʉʐɸ, ʀʟʨʘʠʣʝ, ʈʦʩʩʠʠ ʠ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ, ʦʜʥʘʢʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʪʝʭʥʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʪʝʭʥʦʣʦʛʠʠ ʦʨʦʰʝʥʠʷ ʥʘ ʦʩʥʦʚʝ 

ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʥʠʟʢʦʥʘʧʦʨʥʦʡ ʢʘʧʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʚʳʧʦʣʥʷʶʪʩʷ ʚʧʝʨʚʳʝ ʚ ʫʩʣʦʚʠʷʭ 

ʊʘʰʢʝʥʪʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʪʝʭʥʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʠ ʦʨʦʰʝʥʠʷ ʥʘ ʦʩʥʦʚʝ 

ʥʠʟʢʦʥʘʧʦʨʥʦʡ ʢʘʧʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʦʨʦʰʝʥʠʷ ʥʘ ʧʦʣʠʛʦʥʝ ʊʀʀʀʄʉʍ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʚʳʩʦʢʠʭ ʠ ʫʩʪʦʡʯʠʚʳʭ ʫʨʦʞʘʝʚ ʧʨʠ ʩʥʠʞʝʥʠʠ ʟʘʪʨʘʪ ʚʦʜʥʳʭ, ʟʝʤʝʣʴʥʳʭ, ʪʨʫʜʦʚʳʭ, 

ʪʝʭʥʠʯʝʩʢʠʭ, ʬʠʥʘʥʩʦʚʳʭ, ʤʘʪʝʨʠʘʣʴʥʳʭ ʠ ʜʨʫʛʠʭ ʨʝʩʫʨʩʦʚ. 

 

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʡ: 

ïʨʘʟʨʘʙʦʪʢʘ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʨʝʞʠʤʘ ʦʨʦʰʝʥʠʷ ʠ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʪʝʭʥʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʠ 

ʦʨʦʰʝʥʠʷ ʩʘʜʘ; 

ïʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʦʚ ʥʠʟʢʦʥʘʧʦʨʥʦʡ ʩʠʩʪʝʤʳ ʢʘʧʝʣʴʥʦʛʦ ʦʨʦʰʝʥʠʷ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʠʭ ʪʝʭʥʠʢʦïɻ ʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ; 

ïʨʘʟʨʘʙʦʪʘʪʴ ʥʘʫʯʥʦïʧʨʘʢʪʠʯʝʩʢʦʝ ʨʫʢʦʚʦʜʩʪʚʦ ʧʦʚʳʰʝʥʠʝ ʥʘʜʝʞʥʦʩʪʠ ʥʠʟʢʦʥʘʧʦʨʥʦʡ 

ʢʘʧʝʣʴʥʦʡ ʩʠʩʪʝʤʳ. 

 

ʆʙʲʝʢʪʳ ʠ ʧʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

ïʫʯʝʙʥʦïʥʘʫʯʥʳʡ ʮʝʥʪʨ ʊʘʰʢʝʥʪʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʠʥʞʝʥʝʨʦʚ ʠʨʨʠʛʘʮʠʠ ʠ ʤʝʭʘʥʠʟʘʮʠʠ 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʦ (ʊʀʀʀʄʉʍ); 

ïʫʯʝʙʥʦïʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ ʄʠʥʠʩʪʝʨʩʪʚʘ ɺʳʩʰʝʛʦ ʠ ʩʨʝʜʥʝʛʦ ʩʧʝʮʠʘʣʴʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ;  

ɺ ʮʝʣʦʤ, ʧʣʦʱʘʜʴ ʢʫʣʴʪʫʨ, ʦʭʚʘʯʝʥʥʘʷ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʥʘʮʠʦʥʘʣʴʥʦʡ ʢʘʧʝʣʴʥʦʡ 

ʩʠʩʪʝʤʦʡ ʦʨʦʰʝʥʠʷ, ʩʦʩʪʘʚʣʷʝʪ 60 ʛʘ. 

ɹʳʣʠ ʧʨʦʚʝʜʝʥʳ ʨʘʙʦʪʳ:  

ïʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʧʦʚʳʰʝʥʠ ̫ʥʘʜʝʞʥʦʩʪʠ ʥʘʮʠʦʥʘʣʴʥʦʡ ʥʠʟʢʦʥʘʧʦʨʥʦʡ ʩʠʩʪʝʤʳ 

ʢʘʧʝʣʴʥʦʛʦ ʦʨʦʰʝʥʠʷ ʩʘʜʘ;  

ïʫʩʪʘʥʦʚʣʝʥʠ ʁʨʘʩʭʦʜʦʚ ʚʦʜʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʤʝʨʦʚ ʧʦʣʠʚʥʳʭ ʥʦʨʤ ʠ ʜʠʘʤʝʪʨʘ 

ʪʨʫʙʦʢïʢʘʧʝʣʴʥʠʮ;  

ïʦʧʨʝʜʝʣʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦʛʦ ʤʠʥʠʤʘʣʴʥʦʛʦ ʥʘʧʦʨʘ ʚʦʜʳ ʚ ʪʨʫʙʢʘʭ ʢʘʧʝʣʴʥʠʮʘʭ ʧʨʠ 

ʨʘʟʣʠʯʥʦʤ ʨʘʩʭʦʜʝ;  

ïʫʩʪʘʥʦʚʣʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʡ ʜʣʠʥʳ ʪʨʫʙʦʢ ʢʘʧʝʣʴʥʠʮ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʢʣʦʥʦʚ 

ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʝʣʴ; 

ïʨʘʟʨʘʙʦʪʢʘ ʨʝʢʦʤʝʥʜʘʮʠʡ ʨʝʞʠʤʫ ʦʨʦʰʝʥʠʷ ʠ ʪʝʭʥʦʣʦʛʠʠ ʦʨʦʰʝʥʠʷ ʩʘʜʘ. 

 

ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩʧʦʣʴʟʦʚʘʥʳ ʦʙʱʝʧʨʠʟʥʘʥʥʳʝ ʤʝʪʦʜʠʢʠ ʋʟʅʀʀʍ, 

ʊʀʀʀʄʉʍ, ʅʀʀʀɺʇ ʧʨʠ ʊʀʀʀʄʉʍ. 
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ʈʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʘ ʧʦ ʤʝʪʦʜʠʢʝ ɺ. ɺ. ʐʘʙʘʥʦʚʘ, ɽ. ʇ. ʈʫʜʘʯʝʥʢʦ ʠ 

ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʝʨʝʥʘ ʤʝʪʦʜʘʤʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ ʧʦ ɹ. ɸ. 

ɼʦʩʧʝʭʦʚʫ [1ï2]. 

ɺ ʫʩʣʦʚʠʷʭ ʦʨʦʰʘʝʤʦʛʦ ʟʝʤʣʝʜʝʣʠʷ ʊʘʰʢʝʥʪʩʢʦʡ ʦʙʣʘʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ 

ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚʦʜʦʩʙʝʨʝʞʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʥʦʚʦʡ ʥʘʮʠʦʥʘʣʴʥʦʡ ʥʠʟʢʦʥʘʧʦʨʥʦʡ 

ʢʘʧʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʦʨʦʰʝʥʠʷ ʊʀʀʀʄʉʍ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʤʝʥʴʰʝʥʠʝ 

ʨʘʩʭʦʜʦʚ ʚʦʜʳ ʠ ʧʦʚʳʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʩʘʜʘ ʚ ʫʩʣʦʚʠʷʭ 

ʚʦʟʨʘʩʪʘʶʱʝʛʦ ʜʝʬʠʮʠʪʘ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. 

 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ: 

ïʨʘʟʨʘʙʦʪʘʥʘ ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʨʝʞʠʤʘ ʦʨʦʰʝʥʠʷ ʩʘʜʘ ʧʨʠ ʧʦʤʦʱʠ 

ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʥʠʟʢʦʥʘʧʦʨʥʦʡ ʢʘʧʝʣʴʥʦʡ ʩʠʩʪʝʤʳ. 

ïʦʧʨʝʜʝʣʝʥʳ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʝ ʧʘʨʘʤʝʪʨ rʪʝʭʥʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʷ ʦʨʦʰʝʥʠʷ 

ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʥʠʟʢʦʥʘʧʦʨʥʦʡ ʢʘʧʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʧʦʣʠʚʥʳʭ ʠ ʦʨʦʩʠʪʝʣʴʥʳʭ 

ʥʦʨʤʘʭ, ʘ ʪʘʢʞʝ ð ʯʠʩʣʦ ʠ ʩʨʦʢʠ ʧʦʣʠʚʦʚ. 

ïʚʧʝʨʚʳʝ ʨʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʟʥʘʯʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ ʥʠʟʢʦʥʘʧʦʨʥʳʡ 

ʩʠʩʪʝʤ ʢʘʧʝʣʴʥʦʛʦ ʦʨʦʰʝʥʠʷ.  

ʈʘʟʨʘʙʦʪʘʥʘ ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʩʘʜʘ. 

 

ʈʘʟʨʘʙʦʪʢʘ ʨʝʞʠʤʘ ʦʨʦʰʝʥʠʷ ʩʘʜʘ 

ɺ ʊʘʰʢʝʥʪʩʢʦʤ ʠʥʩʪʠʪʫʪʝ ʠʥʞʝʥʝʨʦʚ ʠʨʨʠʛʘʮʠʠ ʠ ʤʝʭʘʥʠʟʘʮʠʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʦ, 

ʥʘʯʠʥʘʷ ʩ 2014 ʛʦʜʘ, ʧʨʦʚʦʜʷʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʥʘʮʠʦʥʘʣʴʥʦʡ ʢʘʧʝʣʴʥʦʡ 

ʩʠʩʪʝʤʳ ʦʨʦʰʝʥʠʷ, ʥʝ ʫʩʪʫʧʘʶʱʝʡ ʧʦ ʪʝʭʥʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʘʤ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʝʡ 

ʩʘʤʳʤ ʣʫʯʰʠʤ ʟʘʨʫʙʝʞʥʳʤ ʦʙʨʘʟʮʘʤ. ʊʘʢʘʷ ʩʠʩʪʝʤʘ ʩʦʟʜʘʥʘ ʠ ʟʘʧʘʪʝʥʪʦʚʘʥʘ. 

ʆʜʥʘʢʦ, ʚʦʧʨʦʩ ʦ ʪʦʤ, ʢʘʢʦʡ ʜʦʣʞʥʘ ʙʳʪʴ ʚʝʣʠʯʠʥʘ ʧʦʣʠʚʥʦʡ ʥʦʨʤʳ ʧʨʠ ʢʘʧʝʣʴʥʦʤ 

ʦʨʦʰʝʥʠʠ, ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʠ ʚ ʟʘʜʘʯʠ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʦʰʣʠ ʚʦʧʨʦʩʳ ʧʦ ʨʘʩʯʝʪʫ 

ʧʦʣʠʚʥʦʡ ʥʦʨʤr. ʇʦʣʠʚʥʘʷ ʥʦʨʤʘ ð ɻ ʪʦ ʦʙʲʝʤ ʚʦʜʳ, ʧʦʜʘʚʘʝʤʳʡ ʥʘ 1 ʛʘ ʦʨʦʰʘʝʤʦʛʦ ʧʦʣʷ 

ʟʘ ʦʜʠʥ ʧʦʣʠʚ. ʕʪʦ ʠʟʚʝʩʪʥʘʷ, ʥʘ ʩʝʛʦʜʥʷ ʪʨʘʢʪʦʚʢʘ ʅ. ɸ. ʂʦʩʪʷʢʦʚʘ [3]. 

ʇʨʠ ʢʘʧʝʣʴʥʦʤ ʦʨʦʰʝʥʠʠ ʪʨʝʙʫʝʪʩ ̫ʢʦʨʨʝʢʪʠʨʦʚʢʘ. 

ʀʥʪʝʨʝʩʥʦ, ʯʪʦ ʚ ʦʩʥʦʚʫ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʠʥʠʤʘʝʪʩʷ ʥʝ ʦʙʝʩʧʝʯʝʥʠʝ ʢʦʥʢʨʝʪʥʦʡ 

ʢʫʣʴʪʫʨʳ ʚʦ ʚʣʘʛʝ, ʘ ʚʩʝʛʦ ʦʨʦʰʘʝʤʦʛʦ ʧʦʣʷ. ɺ ʬʦʨʤʫʣʝ ʅ. ɸ. ʂʦʩʪʷʢʦʚʘ ʧʦʢʘʟʘʥʦ ʩʢʦʣʴʢʦ 

ʥʘʜʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʦʜʳ ʟʘ ʦʜʠʥ ʧʦʣʠʚ ʦʨʦʰʘʝʤʦʛʦ ʫʯʘʩʪʢʘ, ʘ ʥʝ ʢʦʥʢʨʝʪʥʦʡ ʢʫʣʴʪʫʨʳ 

ʨʘʩʪʝʥʠʷ, ʠʣʠ: 

 (1) 

 

ʛʜʝ ð ʩʢʚʘʞʥʦʩʪʴ ʧʦʯʚʳ ʚ % ʦʪ ʦʙʲʝʤʥʦʡ ʤʘʩʩʳ: 

 ð ʨʘʩʯʝʪʥʳʡ (ʘʢʪʠʚʥʳʡ) ʩʣʦʡ ʧʦʯʚʳ, ʤ; 

ð ʥʘʠʤʝʥʴʰʘʷ ʚʣʘʛʦʝʤʢʦʩʪʴ ʧʦʯʚʳ ʚ % ʦʪ ʦʙʲʝʤʥʦʡ ʤʘʩʩʳ; 

ð ʤʠʥʠʤʘʣʴʥʘʷ ʜʦʧʫʩʪʠʤʘʷ ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ ʚ ʧʨʦʮʝʥʪʘʭ ʦʪ ʥʘʠʤʝʥʴʰʝʡ 

ʚʣʘʛʦʝʤʢʦʩʪʠ (ʅɺ), %. 

ɺ ʬʦʨʤʫʣʝ ʥʝʪ ʧʦʢʘʟʘʪʝʣʷ ʟʘʥʷʪʦʩʪʠ ʧʣʦʱʘʜʠ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ ʢʫʣʴʪʫʨʦʡ, ʧʦʵʪʦʤʫ 

ʧʦ ʬʦʨʤʫʣʝ ʥʘ ʢʘʞʜʳʡ ʛʝʢʪʘʨ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʦʜʘʚʘʪʴ ʟʘ ʦʜʠʥ ʧʦʣʠʚ ʦʪ 600 ʜʦ 1000 ʢʫʙ. ʤ/ʛʘ 

ʚʦʜʳ ʠ ʙʦʣʴʰʝ. 

ɼʣʷ ʧʦʣʠʚʘ ʢʫʣʴʪʫʨ ʦʙʳʯʥʳʤ ʙʦʨʦʟʜʢʦʚʳʤ ʩʧʦʩʦʙʦʤ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʪʘʢʠʭ ʩʠʩʪʝʤ 

ʦʨʦʰʝʥʠʷ, ʢʘʢ ʢʘʧʝʣʴʥʦʝ ʠ ʪ. ʧ., ʬʦʨʤʫʣʘ ʅ. ɸ. ʂʦʩʪʷʢʦʚʘ ʚ ʮʝʣʦʤ ʥʝ ʚʳʟʳʚʘʝʪ ʩʦʤʥʝʥʠʡ, 

ʝʩʣʠ ʦʧʫʩʪʠʪʴ ʪʘʢʠʝ ʥʶʘʥʩʳ ʢʘʢ ʢʘʯʝʩʪʚʦ ʧʦʣʠʚʥʦʡ ʚʦʜʳ ʠ ʨʷʜ ʜʨʫʛʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʀ 

( )minmax bb -Ö=ɸHm
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ʥʘʦʙʦʨʦʪ, ʧʨʠʩʫʪʩʪʚʫʶʪ ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʨʦʤʳʚʥʦʛʦ ʨʝʞʠʤʘ, ʯʪʦ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ 

ʝʜʚʘ ʣʠ ʚʦʟʤʦʞʥʦ. 

 

ʇʨʠ ʢʘʧʝʣʴʥʦʤ ʦʨʦʰʝʥʠʠ ʩʘʜʘ ʫʚʣʘʞʥʷʝʪʩʷ ʢʘʞʜʦʝ ʜʝʨʝʚʦ, ʦʪʩʶʜʘ ʠ ʬʦʨʤʫʣʘ 

ʫʚʣʘʞʥʝʥʠʷ ʢʘʞʜʦʛʦ ʧʦʣʠʚʘ ʙʫʜʝʪ ʠʤʝʪʴ ʩʣʝʜʫʶʱʠʡ ʣʦʛʠʯʥʳʡ ʚʠʜ: 

 
(2) 

ʛʜʝ ð hʠʨʠʥʘ ʧʦʣʷ, ʤ; 

 ð ʜʣʠʥʘ ʧʦʣʷ, ʤ; 

 ð ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʜʚʫʤʷ ʢʫʣʴʪʫʨʘʤʠ ʧʦ ʰʠʨʠʥʝ ʧʦʣʷ, ʤ; 

 ð ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʜʚʫʤʷ ʢʫʣʴʪʫʨʘʤʠ ʧʦ ʜʣʠʥʝ ʧʦʣʷ, ʤ; 

ð ʢʦʣʠʯʝʩʪʚʦ ʢʫʣʴʪʫʨ, ʰʪ. ʥʘ ʧʦʣʝ; 

 ð ʧʣʦʱʘʜʴ ʫʚʣʘʞʥʝʥʠʷ, ʟʘʥʷʪʘʷ ʦʜʥʦʡ ʢʫʣʴʪʫʨʦʡ., ʤ2; 

 ð ʨʘʜʠʫʩ ʫʚʣʘʞʥʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ ʦʜʥʦʡ ʢʫʣʴʪʫʨʳ, ʤ. 

 

ʅʘ ʦʧʳʪʥʦʤ ʫʯʘʩʪʢʝ ʤ, ʤ, ʤ,  ʤ. ʅʘ ʦʜʥʦʤ ʛʝʢʪʘʨʝ 120 ʰʪ. 

ʜʝʨʝʚʴʝʚ; ʧʨʠ, ʤ, ʤ; ʠ ʦʪ ʅɺ, ʚʝʣʠʯʠʥʘ ʧʦʣʠʚʥʦʡ 

ʥʦʨʤʳ ʩʦʩʪʘʚʠʣʘ: 

 (3) 

 

ʀʣʠ, ʢʫʙ. ʤ/ʛʘ ʠʣʠ ʢʘʞʜʦʤʫ ʜʝʨʝʚʫ 

ʟʘ ʦʜʠʥ ʧʦʣʠʚ ʥʝʦʙʭʦʜʠʤʦ: 

 

ʢʫʙ. ʤ/ʛʘ ʠʣʠ 1500 ʣʠʪʨʦʚ ʚʦʜʳ ʧʨʠ ʩʣʦʝ ʫʚʣʘʞʥʝʥʠʷ 1 ʤ. 

 

ʅʦʚʳʡ ʧʦʜʭʦʜ ʢ ʦʙʦʟʥʘʯʝʥʠʶ ʚʝʣʠʯʠʥ ʧʦʣʠʚʥʳʭ ʥʦʨʤ ʩʦʧʨʷʞʝʥ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʫʪʦʯʥʝʥʠʡ ʜʨʫʛʠʭ ʨʝʞʠʤʦʚ ʦʨʦʰʝʥʠʷ ð ɻ ʪʦ ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʠʚʥʳʭ ʥʦʨʤ, 

ʚʨʝʤʝʥʠ ʧʦʣʠʚʦʚ ʠ ʩʨʦʢʘʭ ʧʦʣʠʚʦʚ. ʊʘʢ ʧʨʠ ʢʘʧʝʣʴʥʦʤ ʦʨʦʰʝʥʠʠ, ʩʨʦʢʠ ʧʦʣʠʚʦʚ ʠ 

ʤʝʞʧʦʣʠʚʥʳʭ ʧʝʨʠʦʜʦʚ ʙʫʜʫʪ ʢʘʯʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʥʳʥʝ ʧʨʠʤʝʥʷʝʤʳʭ ʧʨʠ ʙʦʨʦʟʜʦʚʦʤ 

ʦʨʦʰʝʥʠʠ. 

ʅʘʟʨʝʚʰʠʡ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʦʩʪʨʳʡ ʜʝʬʠʮʠʪ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʎʝʥʪʨʘʣʴʥʦ 

ɸʟʠʘʪʩʢʠʭ ʩʪʨʘʥʘʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʊʘʰʢʝʥʪʩʢʦʡ ʦʙʣʘʩʪʠ ʋʟʙʝʢʠʩʪʘʥʘ, ʧʦ ʨʷʜʫ ʦʙʲʝʢʪʠʚʥʳʭ 

ʠ ʩʫʙʲʝʢʪʠʚʥʳʭ ʧʨʠʯʠʥ, ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʦʜʦʣʝʥ ʙʣʘʛʦʜʘʨʷ ʧʨʝʜʣʘʛʘʝʤʳʤ ʪʝʭʥʦʣʦʛʠʷʤ. 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʦʣʠʚʘ ʦʧʨʝʜʝʣʷʣʩʷ ʧʦ ʬʦʨʤʫʣʝ, ʯʘʩ: 

 

 (4) 

ʛʜʝ  ð ʧʦʣʠʚʥʘʷ ʥʦʨʤʘ, ʤ3/ʛʘ 

 ð ʨʘʩʭʦʜ ʢʘʧʝʣʴʥʠʮ ʣ/ʯʘʩ = 1 ʣ/ʩ 

 ð ʯʠʩʣʦ ʢʘʧʝʣʴʥʠʮ = 8 ʰʪ. 

 ð ʢʦʣʠʯʝʩʪʚʦ ʨʘʩʪʝʥʠʡ ʥʘ 1 ʛʘ 

 

ɼʣʷ ʫʯʘʩʪʢʘ ˉ4 (ʩʘʜ),  ʯʘʩʦʚ. 
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ʆʨʦʩʠʪʝʣʴʥʘʷ ʥʦʨʤʘ ʩʦʩʪʘʚʠʣʘ: 

ʜʣʷ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ˉ4 (ʩʘʜ) ð 560,64 ʤ3/ʛʘ; ʜʣʷ ʫʯʘʩʪʢʘ ˉ4 ð 752,75 ʤ3/ʛʘ 

 

 
ʈʠʩʫʥʦʢ 1. ʅʦʤʦʛʨʘʤʤʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʵʣʝʤʝʥʪʘʨʥʦʡ ʧʦʣʠʚʥʦʡ ʥʦʨʤʳ ʧʨʠ ʦʯʘʛʦʚʦʤ 

ʫʚʣʘʞʥʝʥʠʠ ʚ ʩʠʩʪʝʤʝ ʢʘʧʝʣʴʥʦʛʦ ʦʨʦʰʝʥʠʷ. 

 

ʅʦʤʦʛʨʘʤʤʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʵʣʝʤʝʥʪʘʨʥʦʡ ʧʦʣʠʚʥʦʡ ʥʦʨʤʳ ʧʨʠ ʦʯʘʛʦʚʦʤ ʫʚʣʘʞʥʝʥʠʠ 

ʚ ʩʠʩʪʝʤʝ ʢʘʧʝʣʴʥʦʛʦ ʦʨʦʰʝʥʠʷ: 

R. H ð ʨʘʜʠʫʩ ʠ ʛʣʫʙʠʥʘ ʫʚʣʘʞʥʝʥʠʷ. 

 

ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʠʥʬʠʣʴʪʨʘʮʠʠ ʚʣʘʛʠ ʚ ʧʦʯʚʝ 

ɺ ʪʝʦʨʠʠ ʚʣʘʛ ʧʝʨʝʥʦʩʘ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʟʘʢʦʥ ɼʘʨʩʠ ʜʣʷ ʚʳʨʘʞʝʥʠʷ ʬʠʣʴʪʨʘʮʠʠ ʚ 

ʥʝʥʘʩʳʱʝʥʥʦʡ ʟʦʥʝ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʚʠʜ: 

 

 (5) 

ʛʜʝ ð ʩʢʦʨʦʩʪʴ ʬʠʣʴʪʨʘʮʠʠ; 

ð ʢʦʵʬʬʠʮʠʝʥʪ ʚʣʘʛʦʧʨʦʚʦʜʥʦʩʪʠ, ʟʘʚʠʩʷʱʠʡ ʦʪ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ; 

 ð ʢʘʧʠʣʣʷʨʥʳʡ ʧʦʪʝʥʮʠʘʣ ʧʦʯʚʝʥʥʦʡ ʚʣʘʛʠ; 

 ð ʢʦʦʨʜʠʥʘʪʘ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʚʥʠʟ, ʦʪʩʯʠʪʳʚʘʝʤʘʷ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ. 

 

ʂʦʵʬʬʠʮʠʝʥʪ ʚʣʘʛʦʧʨʦʚʦʜʥʦʩʪʠ ʧʦʯʚʳʦʙʫʩʣʦʚʣʠʚʘʶʱʠʡ ʛʨʘʚʠʪʘʮʠʦʥʥʳʡ 

ʚʣʘʛʦʧʝʨʝʥʦʩ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ ʉ. ʌ. ɸʚʝʨʴʷʥʦʚʘ: 

 (6) 

ʛʜʝ ð ʢʦʵʬʬʠʮʠʝʥʪ ʬʠʣʴʪʨʘʮʠʠ ʧʦʯʚʳ ʧʨʠ ʧʦʣʥʦʤ ʥʘʩʳʱʝʥʠʠ; 

ð ʥʘʯʘʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ; 

ð ʩʦʜʝʨʞʘʥʠʝ ʩʚʷʟʘʥʥʦʡ ʚʣʘʛʠ ʚ ʝʜʠʥʠʮʝ ʦʙʲʝʤʘ ʧʦʯʚʳ ʧʨʠʥʠʤʘʝʤʦʝ ʨʘʚʥʳʤ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʤʦʣʝʢʫʣʷʨʥʦʡ ʚʣʘʛʦʝʤʢʦʩʪʠ; 

ð ʧʦʨʠʩʪʦʩʪʴ ʧʦʯʚʳ ʠʣʠ ʧʦʣʥʘʷ ʚʣʘʛʦʝʤʢʦʩʪʴ; 
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ð ʧʘʨʘʤʝʪʨ, ʟʘʚʠʩʷʱʠʡ ʦʪ ʩʚʦʡʩʪʚʘ ʧʦʯʚʳ. 

ʉʫʱʝʩʪʚʫʝʪ ʨʷʜ ʧʨʝʜʧʦʣʦʞʝʥʠʡ ʧʦ ʭʘʨʘʢʪʝʨʫ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʚʣʘʞʥʦʩʪʴʶ ʠ 

ʧʦʪʝʥʮʠʘʣʦʤ ʚʣʘʛʠ, ʠʟ ʢʦʪʦʨʳʭ ʥʘʠʙʦʣʝʝ ʦʙʱʠʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʀ. ʉ. 

ʇʘʰʢʦʚʩʢʠʤ ʠ ɺ. ɽ. ʏʫʣʘʝʚʩʢʠʤ ʚʳʨʘʞʝʥʠʝ [4]: 

 

 (7) 

ʛʜʝ, ʤʘʢʩʠʤʘʣʴʥʘʷ ʚʳʩʦʪʘ ʢʘʧʠʣʣʷʨʥʦʛʦ ʧʦʜʲʝʤʘ. 

ʇʦʜʩʪʘʚʠʚ ʚʳʨʘʞʝʥʠʷ (5) ʠ (6) ʧʨʠ ʠ ʛʜʝ  ð 

ʥʘʩʳʱʝʥʥʦʩʪʴ ʧʦʯʚʳ ʚʣʘʛʦʡ ʚ ʫʨʘʚʥʝʥʠʝ (7), ʧʦʣʫʯʠʤ: 

 

 (8) 

 

ɺʳʨʘʟʠʚ ʯʝʨʝʟ  ʠʤʝʝʤ 

 (9) 

 

ɺʚʝʜʝʤ ɛ ʚ ʫʨʘʚʥʝʥʠʝ  

 
(10)

 

 

ʆʙʦʟʥʘʯʠʚ ʧʦʩʪʦʷʥʥʳʝ ʚʝʣʠʯʠʥʳ ʠ , ʧʦʣʫʯʠʤ: 

 

(11) 

 

ʈʘʟʜʝʣʠʚ ʦʙʝ ʯʘʩʪʠ ʫʨʘʚʥʝʥʠ ̫ʥʘ ‘ ʠ ʦʙʦʟʥʘʯʠʚʧʝʨʝʧʠʰʝʤ ʵʪʦ ʫʨʘʚʥʝʥʠʝ ʚ 

ʚʠʜʝ: 

 

(12) 

 

ʈ. ɽ. ʍʦʨʪʦʥ ʨʝʢʦʤʝʥʜʫʝʪ ʩʢʦʨʦʩʪʴ ʚʧʠʪʳʚʘʥʠʷ ὠ ʢʘʢ ʬʫʥʢʮʠʶ ʚʨʝʤʝʥʠ t [5]: 

 

 

(13) 

 

ɺʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʴ ʧʦʯʚ ʥʘ ʦʧʳʪʥʳʭ ʫʯʘʩʪʢʘʭ 

ɺʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʴ ʧʦʯʚʳ ʦʮʝʥʠʚʘʝʪʩʷ ʧʦ ʜʚʫʤ ʧʝʨʠʦʜʘʤ: ʠʥʬʠʣʴʪʨʘʮʠʠ ʠ 

ʬʠʣʴʪʨʘʮʠʠ. 

ʇʦʣʥʫʶ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʪʨʘʢʪʦʚʢʫ ʠʥʬʠʣʴʪʨʘʮʠʠ ʜʘʣ ɸ. ʅ. ʂʦʩʪʷʢʦʚ. ɼʣʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʵʪʦʛʦ ʩʣʦʞʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʝʜʣʦʞʝʥʳ ʧʦʢʘʟʘʪʝʣʠ, ʤ/ʯ: 

 
(14) 

ʛʜʝ  ð ʩʢʦʨʦʩʪʴ ʚʧʠʪʳʚʘʥʠʷ ʥʘ ʢʦʥʝʮ ʧʝʨʚʦʡ ʝʜʠʥʠʮʳ ʚʨʝʤʝʥʠ; 
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ð ʫʩʪʘʥʦʚʠʚʰʘʷʩʷ ʩʢʦʨʦʩʪʴ ʚʧʠʪʳʚʘʥʠʷ (ʂïɼʘʨʩʠ), ʤ/ʯ; 

ð ʚʨʝʤʷ, ʟʘ ʢʦʪʦʨʦʝ ʟʘʚʝʨʰʘʝʪʩʷ ʠʥʬʠʣʴʪʨʘʮʠʷ ʠ ʚʧʠʪʳʚʘʥʠʷ ʧʨʠʦʙʨʝʪʘʝʪ 

ʫʩʪʘʥʦʚʠʚʰʠʡʩʷ ʭʘʨʘʢʪʝʨ, ʯ; 

ð ʧʦʢʘʟʘʪʝʣʴ ʩʪʝʧʝʥʠ ʢʨʠʚʦʡ ʠʥʬʠʣʴʪʨʘʮʠʠ; 

 

 
(15) 

ʛʜʝ  ð ʩʢʦʨʦʩʪʴ ʚʧʠʪʳʚʘʥʠʷ ʥʘ ʤʦʤʝʥʪ, ʤ/ʯ; 

 

 
(16) 

ʛʜʝ ð ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʚʧʠʪʳʚʘʥʠʷ ʚ ʧʝʨʚʫʶ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ (ʚ ʧʝʨʚʫʶ ʤʠʥʫʪʫ), 

ʤ/ʯ, 

 
(17) 

ʛʜʝ  ð ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʟʘ ʧʝʨʠʦʜ. 

 

ɺ ʣʦʛʘʨʠʬʤʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪʘʭ ʢʨʠʚʘʷ ʚʧʠʪʳʚʘʥʠʷ ʚ ʧʝʨʠʦʜ ʠʥʬʠʣʴʪʨʘʮʠʠ 

 ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʷʤʫʶ ʣʠʥʠʶ 

 

 (18) 

 

ʀ. ɻ. ɸʣʠʝʚ ʠ ʅ. ʌ. ɹʦʥʯʢʦʚʩʢʠʡ ʧʨʝʜʣʦʞʠʣʠ ʬʦʨʤʫʣʫ [6]: 

 
(19) 

 

ʛʜʝ  

 
(20) 

ʛʜʝ  ð ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʚʧʠʪʳʚʘʥʠʷ ʟʘ ʧʝʨʠʦʜ ʠʥʬʠʣʴʪʨʘʮʠʠ; 

ð ʚʨʝʤʷ ʠʥʬʠʣʴʪʨʘʮʠʦʥʥʦʛʦ ʚʧʠʪʳʚʘʥʠʷ, ʤ/ʯ; 

ð ʚʨʝʤʷ ʬʠʣʴʪʨʘʮʠʦʥʥʦʛʦ ʚʧʠʪʳʚʘʥʠʷ, ʤ/ʯ. 

 

ʇʦ ʵʪʦʡ ʤʝʪʦʜʠʢʝ ʦʧʨʝʜʝʣʝʥʳ ʟʥʘʯʝʥʠʷ ʠʥʬʠʣʴʪʨʘʮʠʠ ʚʦʜʳ ʚ ʧʦʯʚʫ ʚ ʫʩʣʦʚʠʷʭ 

ʊʘʰʢʝʥʪʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʉʢʦʨʦʩʪʴ ʠ ʩʣʦʡ ʚʧʠʪʳʚʘʥʠʷ ʚʦʜʳ ʚ ʧʦʯʚʫ ʥʘ ʦʧʳʪʥʳʭ ʫʯʘʩʪʢʘʭ:  

ɸ ð ʢʘʧʝʣʴʥʦʛʦ ʦʨʦʰʝʥʠʷ ʷʙʣʦʥʠ ʩʦʨʪʘ ñGoldeò, ɺ ð ʧʦʣʠʚ ʧʦ ʙʦʨʦʟʜʘʤ ʩʘʜʘ ʩʦʨʪʘ 

ñGoldenò (ʢʦʥʪʨʦʣʴʥʳʡ ʚʘʨʠʘʥʪ), h ð ʪʦʣʱʠʥʘ ʫʚʣʘʞʥʝʥʠʷ ʨʘʩʯʝʪʥʦʛʦ ʩʣʦʷ, ʤ. 
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ʈʠʩʫʥʦʢ 2. ʍʘʨʘʢʪʝʨ ʠʟʤʝʥʝʥʠʷ ʩʢʦʨʦʩʪʠ ʚʧʠʪʳʚʘʥʠʷ, ʩʣʦʷ ʚʧʠʪʳʚʘʥʠʷ ʚʦ ʚʨʝʤʝʥʠ. 

 

ɺʳʚʦʜʳ ʠ ʧʨʝʜʣʦʞʝʥʠʷ 

ʀʥʬʠʣʴʪʨʘʮʠʷ ʚʦʜʳ ʚ ʧʦʯʚʫ ʨʘʩʯʝʪʥʦʛʦ ʩʣʦʷ ʧʨʠ ʢʘʧʝʣʴʥʦʤ ʦʨʦʰʝʥʠʠ ʩʘʜʘ ʦʪʣʠʯʘʝʪʩʷ, 

ʯʝʤ ʧʨʠ ʙʦʨʦʟʜʢʦʚʦʤ ʧʦʣʠʚʝ (ʢʦʥʪʨʦʣʴʥʳʡ ʚʘʨʠʘʥʪ). 

ʅʘ ʩʢʦʨʦʩʪʴ ʠʥʬʠʣʴʪʨʘʮʠʠ ʚʦʜʳ ʚ ʧʦʯʚʫ ʢʨʦʤʝ ʧʦʯʚʝʥʥʦïʛʝʦʣʦʛʠʯʝʩʢʠʭ, 

ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠ ʜʨʫʛʠʭ ʫʩʣʦʚʠʡ ʚʣʠʷʝʪ ʨʝʞʠʤ ʦʨʦʰʝʥʠʷ, ʪʝʭʥʠʢʘ ʠ ʪʝʭʥʦʣʦʛʠʷ 

ʧʦʣʠʚʦʚ ʩʘʜʘ. 

ʈʝʞʠʤ ʦʨʦʰʝʥʠʷ ʩʘʜʘ, ʥʦʨʤʳ, ʩʨʦʢʠ ʠ ʯʠʩʣʦ ʧʦʣʠʚʦʚ ʧʨʠ ʢʘʧʝʣʴʥʦʤ ʦʨʦʰʝʥʠʠ ʨʝʟʢʦ 

ʨʘʟʥʠʪʴʩʷ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ. 
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SELECTION OF ONIONS VARIETIES FOR CULTIV ATION IN RE -CULTURE 

THROUGH SEEDLINGS  

 

ÉMirzasoliev M., Tashkent State Agrarian University, 

Tashkent, Uzbekistan, Ihtiyor_8226@mail.ru 

 

ɸʥʥʦʪʘʮʠʷ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʦʣʝʚʳʭ ʦʧʳʪʦʚ ʠʩʧʳʪʳʚʘʣʠʩʴ 10 ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ ʣʫʢʘ 

ʨʝʧʯʘʪʦʛʦ ʫʟʙʝʢʩʢʦʡ ʠ ʟʘʨʫʙʝʞʥʦʡ ʩʝʣʝʢʮʠʠ ʧʨʠ ʧʦʚʪʦʨʥʦʤ ʧʦʩʝʚʝ. ʆʧʳʪʳ ʧʨʦʚʝʜʝʥʳ 

ʚ ʨʘʩʩʘʜʥʦʡ ʢʫʣʴʪʫʨʝ ʚ 2015ï2016 ʛʛ. ʥʘ ʦʧʳʪʥʦʡ ʩʪʘʥʮʠʠ ʊʘʰʢʝʥʪʩʢʦʛʦ ɻɸʋ. ʉʘʤʳʝ ʙʦʣʴʰʠʝ 

ʚʳʧʘʜʳ ʨʘʩʩʘʜʳ ʥʘʙʣʶʜʘʣʠʩʴ ʫ ʧʦʟʜʥʝʩʧʝʣʦʛʦ ʩʦʨʪʘ ʣʫʢʘ ʂʘʨʘʪʘʣʴʩʢʠʡ. ʋ ʦʩʪʘʣʴʥʳʭ ʩʦʨʪʦʚ 

ʠ ʛʠʙʨʠʜʦʚ ʠʟʨʝʞʝʥʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ ʦʪ 16,5% ʜʦ 28,0%. ʉʦʨʪʦʦʙʨʘʟʮr  ʣʫʢʘ ʀʩʪʠʢʙʦʣ 

(98,8%), ʇʝʰʧʘʟʘʢ (98,2%), ɼʘʡʪʦʥʘ F1 (98,1%) ʬʦʨʤʠʨʦʚʘʣʠ ʩʘʤʳʝ ʙʦʣʴʰʠʝ ʪʦʚʘʨʥʳʝ 

ʣʫʢʦʚʠʮʳ ʚ ʪʦʚʘʨʥʦʤ ʫʨʦʞʘʝ, ʘ ʫ ʦʩʪʘʣʴʥʳʭ ʩʦʨʪʦʚ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʥʘʭʦʜʠʣʩʷ ʦʪ 90,2 

ʜʦ 97,2%. ʅʘʠʙʦʣʴʰʠʝ ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʧʦʣʫʯʝʥʳ ʧʨʠ ʧʦʚʪʦʨʥʦʡ ʢʫʣʴʪʫʨʝ 

ʧʦ ʛʠʙʨʠʜʘʤ ɼʘʡʪʦʥʘ F1, (44,1 ʪ/ʛʘ), ɹʘʥʢʦ F1, (39,3 ʪ/ʛʘ) ʠ ʧʦ ʩʦʨʪʫ ʀʩʪʠʢʙʦʣ (38,8 ʪ/ʛʘ). 

 

Abstract. Field experiments tested 10 varieties and hybrids of the onion of the Uzbek and 

foreign selection during repeated sowing. The experiments were conducted in a seedling culture 

in 2015ï2016 at the experimental station of the Tashkent State Agrarian University. The most losses 

of seedlings were observed in the lateïripening varieties of onion Karatal. In the other varieties and 

hybrids, the density was 16.5% to 28.0%. Variety of onions Istikbol (98.8%), Peshpazak (98.2%), 

Daytona F1 (98.1%) formed the largest commodity bulbs in the commodity crop, while in the other 

varieties this indicator was from 90.2 to 97.2%. The highest yield and profitability were obtained 

with the repeated culture on the hybrids of Daytona F1, (44.1 t/ha), Banco F1, (39.3 t/ha) and 

Istikbol (38.8 t/ha). 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʦʨʪ, ʛʠʙʨʠʜ, ʨʘʩʩʘʜʘ, ʣʫʢ ʨʝʧʯʘʪʳʡ, ʨʦʩʪ, ʪʦʚʘʨʥʦʩʪʴ, ʫʨʦʞʘʡʥʦʩʪʴ. 

 

Keywords: variety, hybrid, seedlings, onion, growth, marketability, yield. 

 

ɺʚʝʜʝʥʠʝ 

ʃʫʢ ʨʝʧʯʘʪʳʡ (Allium cepa L.) ð ʜʨʝʚʥʝʡʰʘʷ ʢʫʣʴʪʫʨʘ, ʮʝʣʝʙʥʳʝ ʩʚʦʡʩʪʚʘ ʢʦʪʦʨʦʛʦ 

ʙʳʣʠ ʠʟʚʝʩʪʥʳ ʝʝɦ ʚ ɼʨʝʚʥʝʤ ɽʛʠʧʪʝ, ɻʨʝʮʠʠ ʠ ʈʠʤʝ. ʃʫʢ ʠʩʧʦʣʴʟʫʶʪ ʢʘʢ ʩʨʝʜʩʪʚʦ ʜʣʷ 

ʣʝʯʝʥʠʷ ʘʚʠʪʘʤʠʥʦʟʘ, ʨʘʟʣʠʯʥʳʭ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. 

ʃʫʢʦʚʠʮʳ ʩʦʜʝʨʞʘʪ ʚʠʪʘʤʠʥʳ (ʤʛ ʥʘ 100 ʛ ʩʳʨʦʡ ʤʘʩʩʳ): ʉ ð 10, ɽ ð 0,20, PP ð 0,20, 

ɺ1 ð 0,05, ɺ2 ð 0,02, ɺ6 ð 0,12, ʙʠʦʪʠʥʘ ð 0,09, ʬʦʣʠʝʚʦʡ ʢʠʩʣʦʪʳ ð 0,9, ʧʘʥʪʦʪʝʥʦʚʦʡ 

ʢʠʩʣʦʪʳ ð 0,10. ʉʦʜʝʨʞʘʥʠʝ ʚ ʣʠʩʪʴʷʭ: ʉ ð 2,0; ɽ ð 30,30; PP ð 1,0; ɺ1 ð 0,3; ɺ2 ð 0,02; 

ɺ6 ð 0,1; ʙʠʦʪʠʥʘ ð 0,15; ʬʦʣʠʝʚʦʡ ʢʠʩʣʦʪʳ ð 0,09; ʧʘʥʪʦʪʝʥʦʚʦʡ ʢʠʩʣʦʪʳ ð 0,13 ʤʛ/100 ʛ. 

ɹʣʘʛʦʜʘʨʷ ʭʦʨʦʰʝʡ ʣʝʞʢʦʩʪʠ, ʣʫʢ ʨʝʧʯʘʪʳʡ ʷʚʣʷʝʪʩʷ ʢʨʫʛʣʦʛʦʜʦʚʳʤ ʠʩʪʦʯʥʠʢʦʤ 

ʚʠʪʘʤʠʥʦʚ [1ï2]. 
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ʀʟʫʯʝʥʠʝʤ ʣʫʢʘ ʨʝʧʯʘʪʦʛʦ, ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʝʛʦ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚʝʥʥʦïʮʝʥʥʳʭ 

ʧʨʠʟʥʘʢʦʚ ʠ ʪʝʭʥʦʣʦʛʠʝʡ ʝʛʦ ʚʦʟʜʝʣʳʚʘʥʠʷ ʟʘʥʠʤʘʣʠʩʴ ʤʥʦʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ [3ï5]. 

ɺʦʟʜʝʣʳʚʘʥʠʝ ʨʘʩʩʘʜʥʦʛʦ ʣʫʢʘ ʨʝʧʯʘʪʦʛʦ ʚ ʧʦʚʪʦʨʥʦʡ ʢʫʣʴʪʫʨʝ ʚ ʫʩʣʦʚʠʷʭ ʋʟʙʝʢʠʩʪʘʥʘ ʜʦ 

ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʥʝ ʠʟʫʯʝʥʦ.  

ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʠʟʫʯʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʚʳʨʘʱʠʚʘʥʠʷ ʨʘʩʩʘʜʳ ʠ 

ʚʦʟʜʝʣʳʚʘʥʠʷ ʣʫʢʘ ʨʘʩʩʘʜʥʳʤ ʩʧʦʩʦʙʦʤ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʥʘʫʯʥʦʡ ʧʨʦʙʣʝʤʦʡ ʠ ʠʤʝʝʪ 

ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʦʚʦʱʝʚʦʜʩʪʚʘ ʨʝʩʧʫʙʣʠʢʠ. 

 

ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚʦʟʜʝʣʳʚʘʥʠʷ ʨʘʩʩʘʜʥʦʛʦ ʣʫʢʘ ʚ ʧʦʚʪʦʨʥʦʡ ʢʫʣʴʪʫʨʝ 

ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʷ ʧʨʠʛʦʜʥʦʩʪʠ ʩʦʨʪʦʚ ʣʫʢʘ ʨʝʧʯʘʪʦʛʦ ʚ ʨʘʩʩʘʜʥʦʡ ʢʫʣʴʪʫʨʝ.  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʪʝʤʝ ʚʳʧʦʣʥʷʣʠʩʴ ʚ 2015ï2016 ʛʛ. ʥʘ ʦʧʳʪʥʦʡ 

ʩʪʘʥʮʠʠ ʊʘʰʢʝʥʪʩʢʦʛʦ ɻɸʋ (ʢʘʬʝʜʨʘ ʦʚʦʱʝʚʦʜʩʪʚʘ, ʙʘʭʯʝʚʦʜʩʪʚʘ ʠ ʢʘʨʪʦʬʝʣʝʚʦʜʩʪʚʘ).  

ʇʨʝʜʫʩʤʘʪʨʠʚʘʣʦʩʴ ʠʟʫʯʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ 

ʨʘʡʦʥʠʨʦʚʘʥʥʳʭ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ ʣʫʢʘ ʨʝʧʯʘʪʦʛʦ ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ 

ʨʘʩʩʘʜʥʳʤ ʩʧʦʩʦʙʦʤ ʚ ʧʦʚʪʦʨʥʦʡ ʢʫʣʴʪʫʨʝ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʠʛʦʜʥʦʩʪʠ ʜʣʷ ʠʭ ʵʪʠʭ ʮʝʣʝʡ.  

ɺ ʦʧʳʪʝ ʠʩʧʳʪʳʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʛʠʙʨʠʜʳ ʠ ʩʦʨʪʘ: ɼʘʡʪʦʥʘ F1, ɹʘʥʢʦ F1, ɽʣʣʦʫ 

ʉʧʘʥʠʰ F1, ʇʝʰʧʘʟʘʢ, ɿʘʬʘʨ, ʀʩʧʘʥʩʢʠʡ 313, ʀʩʪʠʢʙʦʣ, ʄʘʨʛʠʣʘʥʩʢʠʡ ʫʜʣʠʥʝʥʥʳʡ, 

ʂʘʨʘʪʘʣʩʢʠʡ ʠ ʉʫʤʙʫʣʘ. 

ʆʧʳʪ ʧʨʦʚʦʜʠʣʩʷ ʥʘ ʜʝʣʷʥʢʘʭ ʧʣʦʱʘʜʴʶ 7,0 ʤ2, ʜʣʠʥʦʡ 10 ʤ ʧʨʠ ʪʨʝʭʩʪʨʦʯʥʦʤ 

ʨʘʟʤʝʱʝʥʠʠ ʨʘʩʩʘʜʳ  χȟυ ̒  ̍ʚ 4-ʭ ʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ. ʅʘ ʢʘʞʜʦʡ ʩʪʨʦʯʢʝ 

ʜʝʣʷʥʢʠ ʨʘʟʤʝʱʘʣʦʩʴ ʧʦ 133 ʨʘʩʪʝʥʠʷ. ʅʘ ʚʩʝʡ ʜʝʣʷʥʢʝ ʚʳʩʘʞʠʚʘʣʠʩʴ ʧʦ 400 ʨʘʩʪʝʥʠʡ. 

ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʦʧʳʪʘ 280 ʤ2.  

ʇʦʩʘʜʢʘ ʨʘʩʩʘʜʳ ʣʫʢʘ ʥʘ ʦʧʳʪʥʦʤ ʫʯʘʩʪʢʝ ʧʨʦʠʟʚʦʜʠʣʘʩʴ 45ï50 ʜʥʝʚʥʦʡ ʨʘʩʩʘʜʦʡ. ɺ 

ʨʘʩʩʘʜʥʠʢ ʩʝʤʝʥʘ ʠʩʧʳʪʳʚʘʝʤʳʭ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ ʣʫʢʘ ʙʳʣʠ ʚʳʩʝʷʥʳ ʚʦ ʚʪʦʨʦʡ ʜʝʢʘʜʝ 

ʤʘʨʪʘ ʧʦ ʩʭʝʤʝ 4Ĭ1 ʩʤ. ʀʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʥʘʫʯʥʳʭ ʩʚʝʜʝʥʠʡ ʧʦ ʠʟʫʯʘʝʤʦʡ ʧʨʦʙʣʝʤʝ ʟʘ 

ʢʦʥʪʨʦʣʴ ʙʳʣʠ ʧʨʠʥʷʪʳ ʩʨʝʜʥʠʝ ʜʘʥʥʳʝ ʠʟʫʯʝʥʥʳʭ ʩʦʨʪʦʚ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʇʨʦʚʝʜʝʥʥʳʝ ʬʝʥʦʣʦʛʠʯʝʩʢʠʝ ʠ ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʚ ʨʘʩʩʘʜʥʠʢʝ ʠ ʥʘ 

ʦʧʳʪʥʦʤ ʫʯʘʩʪʢʝ ʜʘʣʠ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ. ʋ ʦʩʥʦʚʥʦʡ ʤʘʩʩʳ ʠʩʧʳʪʘʥʥʳʭ ʩʦʨʪʦʚ ʣʫʢʘ 

ʝʜʠʥʠʯʥʳʝ ʚʩʭʦʜʳ (10%) ʧʦʷʚʠʣʠʩʴ ʯʝʨʝʟ 10ï14 ʜʥʝʡ, ʧʦʣʥʳʝ ð ʯʝʨʝʟ 18ï20 ʜʥʝʡ.  

ʋ ʛʠʙʨʠʜʦʚ ʣʫʢʘ ɼʘʡʪʦʥʘ F1, ɹʘʥʢʦ F1, ɽʣʣʦʫ ʉʧʘʥʠʰ F1, ʠ ʩʦʨʪʘ ʀʩʪʠʢʙʦʣ ʝʜʠʥʠʯʥʳʝ 

(10%) ʚʩʭʦʜʳ ʧʦʷʚʠʣʠʩʴ ʯʝʨʝʟ 10ï12 ʜʥʝʡ, ʘ ʧʦʣʥʳʝ ʚʩʭʦʜʳ (75%) ʧʦʷʚʠʣʠʩʴ ʫ ʚʩʝʭ 

ʠʩʧʳʪʘʥʥʳʭ ʛʠʙʨʠʜʦʚ ʠ ʩʦʨʪʦʚ ʯʝʨʝʟ 18ï20 ʜʥʝʡ ʧʦʩʣʝ ʧʦʩʝʚʘ. ʏʝʨʝʟ 6ï8 ʜʥʝʡ ʧʦʩʣʝ 

ʧʦʷʚʣʝʥʠʷ ʧʦʣʥʳʭ ʚʩʭʦʜʦʚ ʥʘʯʘʣʠ ʧʦʷʚʣʷʪʴʩʷ ʧʝʨʚʳʝ ʠ ʚʪʦʨʳʝ ʥʘʩʪʦʷʱʠʝ ʣʠʩʪʦʯʢʠ. 

ʇʝʨʝʜ ʧʦʩʘʜʢʦʡ ʨʘʩʩʘʜʳ ʥʘ ʦʧʳʪʥʳʭ ʜʝʣʷʥʢʘʭ (10ï12 VI) ʧʦ ʢʦʣʠʯʝʩʪʚʫ, ʜʣʠʥʝ ʣʠʩʪʴʝʚ 

ʠ ʩʨʝʜʥʝʡ ʤʘʩʩʝ ʨʘʩʩʘʜʳ ʩʦʨʪʘ ʠ ʛʠʙʨʠʜʳ ʣʫʢʘ ʨʘʟʣʠʯʘʣʠʩʴ ʤʝʞʜʫ ʩʦʙʦʡ. ʈʘʩʩʘʜʳ ʩʦʨʪʦʚ 

ʣʫʢʘ ɼʘʡʪʦʥʘ F1, ɹʘʥʢʦ F1, ɽʣʣʦʫ ʉʧʘʥʠʰ F1, ʇʝʰʧʘʟʘʢ ʠ ʀʩʪʠʢʙʦʣ ʚ ʵʪʦʡ ʧʝʨʠʦʜ ʠʤʝʣʠ 

ʩʘʤʳʝ ʜʣʠʥʥʳʝ (25ï27 ʩʤ) ʣʠʩʪʴʷ, ʫ ʦʩʪʘʣʴʥʳʭ ʩʦʨʪʦʚ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ð 22ï23 ʩʤ. 

ʂʦʣʠʯʝʩʪʚʦ ʣʠʩʪʴʝʚ ʚʦ ʚʩʝʭ ʠʩʧʳʪʘʥʥʳʭ ʩʦʨʪʦʚ ʣʫʢʘ ð 3,75 ʜʦ 5,0 ʰʪ. ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʛʠʙʨʠʜʳ ʣʫʢʘ ɼʘʡʪʦʥʘ F1, ɹʘʥʢʦ F1, ʩʦʨʪʘ ʇʝʰʧʘʟʘʢ, ʀʩʪʠʢʙʦʣ ʬʦʨʤʠʨʦʚʘʣʠ ʥʘʩʪʦʷʱʠʝ 

ʣʠʩʪʦʯʢʠ ʥʘ 11,1ï12,0% ʙʦʣʴʰʝ ʧʨʦʪʠʚ ʢʦʥʪʨʦʣʷ. 

ʀʩʧʳʪʘʥʥʳʝ ʩʦʨʪʘ ʠ ʛʠʜʨʠʜʳ ʣʫʢʘ ʨʘʟʣʠʯʘʣʠʩʴ ʤʝʞʜʫ ʩʦʙʦʡ ʥʝ ʪʦʣʴʢʦ ʧʦ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʷʚʣʝʥʠʷ ʚʩʭʦʜʦʚ, ʬʦʨʤʠʨʦʚʘʥʠʶ ʣʠʩʪʴʝʚ ʠ ʚʩʪʫʧʣʝʥʠʷ ʚ ʬʘʟʫ ʧʦʞʝʣʪʝʥʠʷ 

ʣʠʩʪʴʝʚ, ʥʦ ʠ ʧʦ ʤʘʩʩʝ ʠ ʢʨʫʧʥʦʩʪʠ ʣʫʢʦʚʠʮʳ, ʠ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ (ʊʘʙʣʠʮʘ).  

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

http://www.bulletennauki.com 
ʊ. 4. ˉ8. 2018 

 

111 

 

ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘ ʜʝʣʷʥʢʝ ʫ ʛʠʙʨʠʜʘ ɽʣʣʦʫ ʉʧʘʥʠʰ F1, ʜʦʣʷ ʠʟʨʝʞʝʥʥʦʩʪʠ 

(ʚʳʧʘʚʰʝʡ ʨʘʩʩʘʜʳ ʜʦ ʥʘʯʘʣʘ ʧʦʞʝʣʪʝʥʠʷ ʣʠʩʪʴʝʚ) ʩʦʩʪʘʚʠʣʘ ʤʝʥʴʰʝ ʥʘ 2,4ï16%, ʯʝʤ ʫ 

ʜʨʫʛʠʭ ʠʩʧʳʪʘʥʥʳʭ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ ʣʫʢʘ. 

ʉʘʤʳʝ ʙʦʣʴʰʠʝ ʚʳʧʘʜʳ ʨʘʩʩʘʜʳ ʥʘʙʣʶʜʘʣʠʩʴ ʫ ʧʦʟʜʥʝʩʧʝʣʦʛʦ ʩʦʨʪʘ ʣʫʢʘ 

ʂʘʨʘʪʘʣʴʩʢʠʡ. ʋ ʦʩʪʘʣʴʥʳʭ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ ʠʟʨʝʞʝʥʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ ʦʪ 16,5% ʜʦ 28,0%.  

ʂʦʣʠʯʝʩʪʚʦ ʚʳʧʘʚʰʠʭ ʨʘʩʪʝʥʠʡ ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʳʚʘʣʘʩʴ ʥʘ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʨʘʩʪʝʥʠʡ ʥʘ ʛʝʢʪʘʨʝ. ʕʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʚʣʠʷʣʦ ʥʘ ʫʨʦʞʘʡ ʩ ʝʜʠʥʠʮʳ ʧʣʦʱʘʜʠ ʠ ʛʝʢʪʘʨʘ ʠ 

ʝʛʦ ʪʦʚʘʨʥʦʩʪʴ. 

 

ʊʘʙʣʠʮʘ. 

ʀɿʈɽɾɽʅʅʆʉʊʔ, ʋʈʆɾɸʁʅʆʉʊʔ ʀ ʊʆɺɸʈʅʆʉʊʔ ʋʈʆɾɸʗ ʀʉʇʓʊɸʅʅʓʍ ʉʆʈʊʆɺ ʀ 

ɻʀɹʈʀɼʆɺ ʃʋʂɸ ʇʈʀ ʇʆɺʊʆʈʅʆʁ ʂʋʃʔʊʋʈɽ ɺʓʈɸʑɽʅʅɸʗ ʏɽʈɽɿ ʈɸʉʉɸɼʋ 

 

ʉʦʨʪʘ ʠ ʛʠʙʨʠʜʳ 
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ɼʘʡʪʦʥʘ F1 NL 16,5 474143 44,1 98,1 93,0 1,9 

ɹʘʥʢʦ F1 NL 18,1 468000 39,3 97,2 84,0 2,8 

ɽʣʣʦʫ ʉʧʘʥʠʰ F1 FR 14,1 490800 32,8 97,8 67,0 2,2 

ʇʝʰʧʘʟʘʢ TJ 20,1 456571 36,1 98,2 79,0 1,8 

ɿʘʬʘʨ UZ 28,0 411400 31,2 92,1 76,0 7,9 

ʀʩʧʘʥʩʢʠʡ 313 RU 28,0 411400 29,2 93,3 71,0 6,7 

ʀʩʪʠʢʙʦʣ UZ 17,2 473714 38,8 98,8 82,0 1,2 

ʄʘʨʛʝʣʘʥʩʢʠʡ ʫʜʣʠʥʝʥʥʳʡ UZ 21,4 449120 27,4 91,7 61,1 8,3 

ʂʘʨʘʪʘʣʴʩʢʠʡ KZ  30,1 399410 28,1 90,2 72,1 9,8 

ʉʫʥʙʫʣʘ UZ  20,4 454857 33,8 97,1 74,2 2,0 

ʉʨʝʜʥʠʝ ʜʘʥʥʳʝ ʠʩʧʳʪʘʥʥʳʭ ʩʦʨʪʦʚ  

(ʢʦʥʪʨʦʣʴ) 
21,4 492510 37,3 95,5 75,3 4,5 

 

ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʟ ʠʩʧʳʪʘʥʥʳʭ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ ʣʫʢʘ, ʛʠʙʨʠʜ ɼʘʡʪʦʥʘ F1 

ʬʦʨʤʠʨʦʚʘʣ ʫʨʦʞʘʡ ʙʦʣʴʰʝ ʥʘ 4,8ï16,7 ʪ/ʛʘ ʯʝʤ ʫ ʦʩʪʘʣʴʥʳʭ ʩʦʨʪʦʚ, ʘ ʧʨʦʪʠʚ ʢʦʥʪʨʦʣʷ ʥʘ 

6,8 ʪ/ʛʘ.  

ʉʘʤʳʡ ʥʠʟʢʠʡ ʫʨʦʞʘʡ ʜʘʣʠ ʩʦʨʪʘ ʄʘʨʛʠʣʘʥʩʢʠʡ ʫʜʣʠʥʝʥʥʳʡ ʤʝʩʪʥʳʡ ð 27,4 ʪ/ʛʘ ʠ 

ʂʘʨʘʪʘʣʴʩʢʠʡ ð 28,1 ʪ/ʛʘ. ʅʠʟʢʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʵʪʠʭ ʩʦʨʪʦʚ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʦʥʠ 

ʷʚʣʷʶʪʩʷ ʧʦʟʜʥʝʩʧʝʣʳʤʠ ʠ ʩʨʝʜʥʷʷ ʤʘʩʩʘ ʪʦʚʘʨʥʳʭ ʣʫʢʦʚʠʮ ʙʳʣʘ ʦʯʝʥʴ ʥʠʟʢʘʷ ʦʪ 61,1ï72,1 

ʛ. ɹʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʫʨʦʞʘʡʥʦʩʪʴ ʠʩʧʳʪʘʥʥʳʭ ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʣʫʢʘ ʧʨʠ ʧʦʚʪʦʨʥʦʡ ʢʫʣʴʪʫʨʝ 

ʯʝʨʝʟ ʨʘʩʩʘʜʫ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 27,4ï44,1 ʪ/ʛʘ. 

ʀʩʧʳʪʘʥʥʳʝ ʩʦʨʪʦʦʙʨʘʟʮʳ ʣʫʢʘ ʦʪʣʠʯʘʣʠʩʴ ʤʝʞʜʫ ʩʦʙʦʡ ʥʝ ʪʦʣʴʢʦ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ, ʥʦ 

ʠ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʪʦʚʘʨʥʦʛʦ ʫʨʦʞʘʷ, ʠ ʧʦ ʩʨʝʜʥʝʡ ʤʘʩʩʝ ʪʦʚʘʨʥʦʡ ʣʫʢʦʚʠʮʳ. 

ʉʦʨʪʦʦʙʨʘʟʮr  ʣʫʢʘ ʀʩʪʠʢʙʦʣ (98,8%), ʇʝʰʧʘʟʘʢ (98,2%), ɼʘʡʪʦʥʘ F1 (98,1%) 

ʬʦʨʤʠʨʦʚʘʣʠ ʩʘʤʳʝ ʙʦʣʴʰʠʝ ʪʦʚʘʨʥʳʝ ʣʫʢʦʚʠʮʳ ʚ ʪʦʚʘʨʥʦʤ ʫʨʦʞʘʝ, ʘ ʫ ʦʩʪʘʣʴʥʳʭ ʩʦʨʪʦʚ 

ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʥʘʭʦʜʠʣʩʷ ʦʪ 90,2 ʜʦ 97,2%. 
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ʀʪʘʢ, ʜʣʷ ʫʩʣʦʚʠʡ ʋʟʙʝʢʠʩʪʘʥʘ ʚʳʷʚʣʝʥʳ ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʝ ʛʠʙʨʠʜʳ ʠʥʦʩʪʨʘʥʥʦʡ 

ʩʝʣʝʢʮʠʠ ɼʘʡʪʦʥʘ F1, ɹʘʥʢʦ F1 ʠ ʩʦʨʪ ʀʩʪʠʢʙʦʣ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʚ ʧʦʚʪʦʨʥʦʡ ʢʫʣʴʪʫʨʝ ʯʝʨʝʟ 

ʨʘʩʩʘʜʫ.  
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COOPERATION AS A BASIS FOR INCREASING TH E ECONOMIC EFFICIENC Y 

IN PROTECTED CULTIVATIO N OF VEGETABLES 

 

ÉDurmanov A., Tashkent institute of irrigation and agricultural mechanization engineers, 

Tashkent, Uzbekistan 

 

ʂʆʆʇɽʈɸʎʀʗ ʂɸʂ ʆʉʅʆɺɸ ʋɺɽʃʀʏɽʅʀʗ ʕʂʆʅʆʄʀʏɽʉʂʆʁ 

ʕʌʌɽʂʊʀɺʅʆʉʊʀ ɺʆɿɼɽʃʓɺɸʅʀʗ ʆɺʆʑɽʁ ɺ ɿɸʑʀʑɽʅʅʓʍ ʋʉʃʆɺʀʗʍ 

 

Éɼʫʨʤʘʥʦʚ ɸ. ʐ., ʊʘʰʢʝʥʪʩʢʠʡ ʠʥʩʪʠʪʫʪ ʠʥʞʝʥʝʨʦʚ ʠʨʨʠʛʘʮʠʠ ʠ ʤʝʭʘʥʠʟʘʮʠʠ 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʛ. ʊʘʰʢʝʥʪ, ʋʟʙʝʢʠʩʪʘʥ 

 

Abstract. The main task of the greenhouse economy is to provide the population with fresh 

vegetables in the winter season period. Therefore, the cultivation of vegetable crops in protected 

soil differs significantly from the cultivation of many other crops. The content of the protected soil 

is justified only under conditions of high-intensity production and the costs of creating and 

operating a capital greenhouse facility, material costs for their heat supply, electricity. Work 

in greenhouses is associated with increased the need for skilled and auxiliary labor. The greenhouse 

production of Uzbekistan is mainly concentrated near large settlements. The industry allows you 

to receive from the sale of fresh vegetables at least 60% of cash proceeds, over 95% of the total 

profit of the economy, and the level of profitability from the sale products from year to year 

increased. The article draws attention to possible reserves of cost savings in the protected 

cultivation of vegetables. 

 

ɸʥʥʦʪʘʮʠʷ. ɻʣʘʚʥʘʷ ʟʘʜʘʯʘ ʧʘʨʥʠʢʦʚʦʛʦ ʭʦʟʷʡʩʪʚʘ ð ʦʙʝʩʧʝʯʠʪʴ ʥʘʩʝʣʝʥʠʝ ʩʚʝʞʠʤʠ 

ʦʚʦʱʘʤʠ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ. ʇʦʵʪʦʤʫ ʚʳʨʘʱʠʚʘʥʠʝ ʦʚʦʱʥʳʭ ʢʫʣʴʪʫʨ ʚ ʟʘʢʨʳʪʦʤ ʛʨʫʥʪʝ 

ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʚʳʨʘʱʠʚʘʥʠʷ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʢʫʣʴʪʫʨ. ʉʦʜʝʨʞʘʥʠʝ ʟʘʢʨʳʪʦʛʦ 

ʛʨʫʥʪʘ ʦʧʨʘʚʜʘʥʦ ʪʦʣʴʢʦ ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʠʥʪʝʥʩʠʚʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʟʘʪʨʘʪ ʥʘ ʩʦʟʜʘʥʠʝ 

ʠ ʵʢʩʧʣʫʘʪʘʮʠʶ ʪʝʧʣʠʯʥʦʛʦ ʦʙʲʝʢʪʘ ʚ ʩʪʦʣʠʮʝ, ʤʘʪʝʨʠʘʣʴʥʳʭ ʟʘʪʨʘʪ ʥʘ ʠʭ ʪʝʧʣʦʩʥʘʙʞʝʥʠʝ, 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ. ʈʘʙʦʪʘ ʚ ʪʝʧʣʠʮʘʭ ʩʚʷʟʘʥʘ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʧʦʪʨʝʙʥʦʩʪʠ 

ʚ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʨʘʙʦʪʘʭ. ʊʝʧʣʠʯʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʋʟʙʝʢʠʩʪʘʥʘ 

ʚ ʦʩʥʦʚʥʦʤ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʚʙʣʠʟʠ ʢʨʫʧʥʳʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ. ʇʨʦʤʳʰʣʝʥʥʦʩʪʴ ʧʦʟʚʦʣʷʝʪ 

ʧʦʣʫʯʘʪʴ ʦʪ ʧʨʦʜʘʞʠ ʩʚʝʞʠʭ ʦʚʦʱʝʡ ʥʝ ʤʝʥʝʝ 60% ʜʝʥʝʞʥʳʭ ʧʦʩʪʫʧʣʝʥʠʡ, ʙʦʣʝʝ 95% ʦʪ 

ʦʙʱʝʡ ʧʨʠʙʳʣʠ ʵʢʦʥʦʤʠʢʠ, ʘ ʪʘʢʞʝ ʫʨʦʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʦʪ ʧʨʦʜʫʢʪʦʚ ʧʨʦʜʘʞʠ ʠʟ ʛʦʜʘ 

ʚ ʛʦʜ. ɺ ʩʪʘʪʴʝ ʦʙʨʘʱʘʝʪʩʷ ʚʥʠʤʘʥʠʝ ʥʘ ʚʦʟʤʦʞʥʳʝ ʨʝʟʝʨʚʳ ʵʢʦʥʦʤʠʠ ʟʘʪʨʘʪ 

ʥʘ ʚʦʟʜʝʣʳʚʘʥʠʝ ʦʚʦʱʝʡ ʚ ʟʘʱʠʱʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. 

 

Keywords: economic efficiency, sales, fresh vegetables, profitability level, realization, 

protected cultivation of vegetables. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɻ ʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʧʨʦʜʘʞʠ, ʩʚʝʞʠʝ ʦʚʦʱʠ, ʫʨʦʚʝʥʴ 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ, ʨʝʘʣʠʟʘʮʠʷ, ʚʦʟʜʝʣʳʚʘʥʠʝ ʦʚʦʱʝʡ ʚ ʟʘʱʠʱʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. 

 

Introduction 

The agroïindustrial complex and its basic branch ð crop production, are the leading systemï

forming spheres of the economy, forming the agroïfood market, food and economic security, labor, 
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resource and settlement potential of the territories. 

Vegetable growing of protected soil is one of the most important and priority sub-sectors of plant 

growing. The production of vegetable products is vital and indispensable in human nutrition 

throughout the year, including the period when it is impossible to grow products in the open. 

Over the past decade, most greenhouse enterprises in Uzbekistan have experienced positive 

changes, achieved predominantly through extensive development. However, extensive development 

measures have largely exhausted their capabilities and are not significant for ensuring sustainable 

and effective work on the production of vegetables of protected soil [1]. 

 

Materials and methods 

The methodology of the organizational and economic mechanism for the sustainable 

development of the vegetable market for protected soil is based on an integrated and systematic 

approach. The integrated approach takes into account a combination of market factors that influence 

the management of sustainable development of the vegetable market for protected soil. The 

application of the system approach as a general methodological basis for the objective reflection of 

the systemic properties of the functioning of the subjects of the vegetable market of protected soil 

considers a set of interrelated elements, taking into account the characteristics of agriculture, the 

variability of the factors of the external and internal environment, the level of state support in order 

to meet the social needs produced by enterprises under conditions of constant changes in market 

elements environment [2]. 

The inconstancy of the external environment, the limited resources, the existence of highly 

profitable and unprofitable production in greenhouse farms located in the same natural and 

economic conditions, does not allow us to determine the single most effective methodological 

approach. 

The general theoretical and methodological basis of the research is the work of national and 

foreign scientists and economists on the problems of the development of the agroïindustrial 

complex and agriculture, in particular, the vegetable market for protected soil; analysis of intra-

industry competition and increasing the competitiveness of enterprises in the current economic 

conditions [3]. 

In the process of using the methods used in economic science: general scientific (dialectical, 

analysis and synthesis, comparisons and analogies, tabular, graphical); special (system, comparative 

analysis, statisticalïeconomic, economicïmathematical, experimentalïexperimental, mathematical 

modeling). 

Information base of the research is made up of official state statistics; normative legal acts of 

federal and regional levels; data of the Ministry of Agriculture of the Republic of Uzbekistan; 

reference materials of specialized publications on the topic; materials received from participants of 

the vegetable market of protected soil, own research; Internet data (industry portals, sites of 

producers of protected ground products, articles and reviews). 

 

Results 

Reforming collective farms has changed not only the owner of land and material resources, 

but also radically changed the structure of vegetable producers. Vegetable growing is a necessary 

and important branch of agriculture, whose products enjoy steadily high demand. The consequence 

of the reorganization of specialized vegetable farms and the refusal of newly established enterprises 

to grow vegetables for a number of reasons, the main suppliers of fresh vegetables are the economy 

of the population [4]. The growing of vegetables by the population is carried out primarily on the 

land shares (up to 15 hectares) or on the leased ones, obtained as a result of the decommissioning. 

The main labor resources are family members, as well as hired seasonal workers for the period of 
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sowing and harvesting. Financial resources are formed mainly from own funds, as well as on the 

basis of short-term borrowings and deferred payments. Proceeding from this, a considerable share 

of expenses falls on seeds, petroleum products, plant protection products and fertilizers. The use of 

manual labor by family members somewhat reduces the price of the product, since the cost of its 

payment is not taken into account. 

With this method of growing vegetables, there are also significant problems with the sale of 

finished products. Growing vegetables in small batches, as well as the lack of documents certifying 

compliance with their standards and certification conditions, makes it impossible to implement 

them through supermarket chains. A separate issue is the question of pricing. The prevailing way to 

establish the price is to focus on the average market, that is, the cost of production and the planned 

rate of profit remain in second place [5]. 

A widespread channel for realization in this situation is the sale of vegetables to bulk sellers 

by wholesale parties, who often take the product directly from the field, but also the price, 

compared to the market price, is significantly understated. This way of realization is also forced out 

because of a lack of storage facilities for products, besides, most producers have an acute need for 

repayment of debts and security in working capital. As a result of this interaction between 

manufacturers and intermediaries, manufacturers take on all the risks of production and have a 

meager profit, and sometimes a loss, at a time when intermediaries engaged only in storage and 

sales receive significantly greater benefits. 

Analysis of the activities of households, farmers and small enterprises shows that a large 

number of emerging problems are related, including lack of awareness, difficulties in logistics and 

marketing, as well as limited access to scientific and technological developments. Of course, all 

these problems significantly affect the profitability and competitiveness of production. One of the 

possible ways out of this situation is the overall coordination of activities, as well as various options 

for uniting producers. 

At the current stage of the development of the agricultural sector of the economy for 

vegetable producers, the most acceptable option for the association, actively supported by the state, 

is the creation of agricultural cooperatives. According to the Law of the Republic of Uzbekistan no. 

295-XXI ñOn Agricultural Cooperationò, the agricultural consumer cooperative is a ... ña 

cooperative established by agricultural producers and (or) leading personal subsidiary plots by 

citizens, provided they are obliged to participate in the economic activities of a consumer 

cooperativeò. In other words, it is a voluntary association of producers to derive benefits from joint 

activities. Depending on the direction of activity, consumer cooperatives are serving, processing, 

selling, supplying, etc. [6]. 

The cyclical nature of the development of socioeconomic relations again manifested itself in 

agriculture. As in the early twentieth century, the main producers of fresh vegetables are now again 

the economy of the population. Thus, the ideas of service cooperatives are again becoming relevant, 

but taking into account modern production conditions. Of course, cooperatives are not a universal 

way to increase the efficiency of growing vegetables and ensuring food security, but, agreeing with 

the opinion of V. A. Zagotova, they are a powerful mechanism for the self-organization of rural 

commodity producers. In addition, the scientist considers servicing cooperatives as a mechanism to 

protect against ñ... unscrupulous intermediary structures, a variety of secondïhand dealers, 

processing enterprises ð monopolists and economic dependence on themò. 

At present, cooperatives combining farmers and households around a central specialized 

enterprise are relevant. Such an association will facilitate the receipt of all advantages of a large 

enterprise, to establish joint sales of products, as well as to attract government support. It becomes 

clear that servicing cooperation in agriculture, especially in vegetable growing, is urgent and even 

necessary. However, it should be noted that, like any other phenomenon, cooperation also has 
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negative aspects, which must be studied and taken into account. The classification of the merits and 

problems of agricultural servicing cooperatives is given in Table 1. 

 
Table 1. 

POSITIVE AND NEGATIVE ASPECTS OF SERVICING CO-OPERATION 

 FOR VEGETABLE PRODUCERS 

 

Benefits Disadvantages  

Possibility to purchase materials. Fuel and lubricants, 

fertilizers, plant protection products in large batches 

at wholesale prices 

Not all participants of the cooperative need the same 

fertilizers and pesticides, and not all are able to 

simultaneously allocate money for their purchase 

 

The ability to sell finished products wholesale lots, 

import, sell in the trade networks 

In the absence of standardization, the products of 

individual producers may differ in quality, price and 

assortment, therefore, difficulties arise in the 

distribution of profits and there is the possibility of 

deceiving participants in the cooperative in the 

quality of products 

 

Possibility to issue loans, get state aid and grants of 

special development funds, including foreign ones 

There are obligations that restrain the freedom to 

choose activities, the range of crops and the 

distribution of profits 

 

The possibility of sharing equipment and other 

means of production 

There may be a situation where several technicians 

are needed at the same time (for example, during 

sowing and harvesting) 

 

The possibility of joint planning of quantity and 

assortment of products to meet market needs 

Arrangement on the number and range of products 

does not always lead to maximization of the profit of 

each of the participants of the cooperative 

 

The possibility of creating a cooperative line for pre-

sale preparation (packaging, sorting, cooling) and 

storage facilities 

Long-term relations between the participants are 

necessary, the initial cash contributions for 

construction, as well as a clear delineation of the 

volumes and rights to use the data object 

 

The possibility of sharing the legal, accounting and 

marketing services of third-party specialists 

 

The need to pay regular membership fees 

The possibility of uniting both private individuals 

and legal entities into cooperatives 

Different in size entrance fees determine the priority 

of the provision of services and their scope 

 

From the facts given in the table, the ambiguity in deciding whether to join the agricultural 

service cooperative becomes clear, but with a common understanding of the needs and opportunities 

of each other, the negative sides can be solved. The reward for risk and material contributions is the 

use of the advantages of a large enterprise and the effect of a scale effect. In addition, the integration 

and concentration of the means of production positively affects each of the participants in this 

process. It is also worth noting that the use of these advantages is possible only if the duties of 

members of the cooperative are conscientiously performed and are aimed at long-term joint 

development, otherwise cooperation has no meaning [7]. 

The proposed servicing agricultural cooperative has a complex device for ensuring the 

performance of its functions, the general scheme of its internal arrangement is shown in Figure 36. 

This scheme of the cooperative's device is recommendatory and is inherent in a larger association of 

producers. For relatively small cooperatives (up to 1,000 hectares of arable land), the functions of 
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individual services and units can be combined and reduced. A set of managers under the division is 

carried out as the size of the cooperative increases and the real need for carrying out managerial 

work. 

This cooperative can be regarded as a particular example of an organizational and economic 

mechanism in which the managing and managed systems are presented, as well as means of 

influence one on another (Figure 1). The management system of the service cooperative is a general 

meeting of its members, as well as an executive branch in the form of management. 

The general meeting of participants of the cooperative determines the strategic direction of 

development and makes the most important decisions (creation, reforming and liquidation of the 

cooperative, decisions on its property and membership), whereas the board ensures its daily 

functioning. Control over the activities of the administrative apparatus is exercised by the 

supervisory board, which consists of members of the cooperative and is responsible for the 

fulfillment of the rights of its functions. 

 

 
 
Figure 1. Organizational chart of the internal composition agricultural cooperative (compiled by the 

author). 

 

The main purpose of the serving cooperative is to provide services to the participants, as well 

as to assist them in obtaining the best labor results. This goal of the cooperative is realized through 

the work of the board, as well as specialized services or individual specialists. Economic 

calculations, planning and analysis, the organization of accounting, financial and credit operations, 
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as well as interaction with government agencies is carried out by the financial and economic 

service. In addition, its competence includes consultation of participants in the cooperative on 

economic issues, and the development of joint development plans. 

Proceeding from the constant development of science, technology, technology of growing 

vegetables, as well as with the introduction of changes in legislation, it becomes necessary to obtain 

qualified information and advice on its application in practice. It is for this purpose that the service 

cooperative needs a separate advisory service, or individual specialists in these areas. It's not even 

necessary that they are regular, the main requirement for them is competence.  

The system of consultation is relevant and necessary for the development of the agrarian 

business and vegetable production itself. Small enterprises do not have their own funds to improve 

the skills of employees, participate in conferences and seminars. It is for this purpose that the state 

program for the association of scientific institutions with producers of agricultural products should 

work. However, a separate citizen who grows vegetables in the subsidiary farm has difficult access 

to these services, so it is the servicing cooperative that can provide it with new opportunities. 

The formation of wholesale lots of products, their sorting, packaging and delivery 

significantly accelerates turnover and expands the possible channels for marketing vegetables and 

the target audience. In addition, the prompt delivery of means of production and materials ensures a 

timely and uninterrupted process of performing technological operations for growing vegetables is 

reflected in the level of yield and profitability of activities. 

We consider it necessary to allocate a marketing service for a separate subdivision in the 

servicing cooperative.  

Firstly, this is due to the specific nature of marketing research, calculations and plans, and 

secondly, to the need for a comprehensive study of the vegetable market and the search for the best 

balance of price, quality, quantity and range of products.  

The most common and systematic approach to the development of marketing policies based 

on the marketing mix ñMix 4Rò. 

At present, various modifications of this complex have been developed, revealing in more 

detail one of the elements.  

Depending on this, the complex ñMix 5Rò, ñMix 7Rò and even ñMix 12Rò is singled out.  

Taking into account the specifics of agricultural production, as well as the extreme importance 

of manual labor and the qualification of personnel in the cultivation of vegetable crops, we consider 

the most optimal application of the marketing mix ñMix 5Rò: commodity policy, price, personnel, 

distribution and promotion policy.  

Analysis of the table data showed that marketing activities in the service cooperative are not 

only related to sales, but cover almost all aspects of the enterprise's activities. The modern concept 

of vegetable development assumes orientation to the market, to a specific consumer, therefore 

marketing is an extremely important element at each stage of production and sales. Given the 

availability of resources and qualified personnel, we consider it necessary to organize a separate 

marketing service in the cooperative, but the actual situation of the development of enterprises 

engaged in growing vegetables allows creating only a separate post of marketer. In our opinion, the 

introduction of even one marketing specialist will ensure the implementation of basic marketing 

operations: the study of the vegetable market, the establishment of the sales price, the selection of 

the distribution channel, and the creation of advertising and interaction with customers. With the 

development of the cooperative and the understanding of the need for marketing activities, the 

number of marketers should grow, providing each of them with specialization and expanding the 

scope of work for each of the elements of the ñMix 5Rò complex [8]. 

The directions of work for each of these elements are presented in Table 2. 
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Table 2. 

THE DIRECTIONS OF WORK FOR EACH ELEMENTS 

 

Directions of marketing policy Subject of impact 

Product 

1. Selection of crops and volumes of cultivation and their distribution 

among participants in cooperation 

2. Development of unified technological maps for unification of 

cultivated vegetables 

3. Use of post-harvest processing and packaging of vegetables 

4. Obtaining of quality certificates for products for expansion of 

directions of realization 

5. Creating your own brand 

6. Introduction of the principles of organic farming 

price 

 

1. Choosing a price strategy for different vegetables 

2. Setting and adjusting the price of vegetables 

3. Use of the system of discounts, deferred payments and payment 

methods 

4. Analysis and forecasting of the selling price 

place 

1. The choice of the direction of realization of vegetables (trade 

networks, own points, market, export, intermediary structures) 

2. Using different ways of delivering vegetables to consumers 

3. Conclusion of forward contracts for the supply of vegetables 

promotion 

1. Creation and placement of advertising, including on the Internet 

2. Work on the image of the trademark, its recognizability 

3. Communication with consumers and maintenance of social 

initiatives. 

4. Organization of exhibitions, presentations, excursions to 

production 

5. The election of forms of sale of goods and promotion of sales 

6. Creation, promotion and updating of the site of the cooperative 

people 

1. Election and monitoring of the activities of specialistôs co-

operative 

2. Increase the level of qualifications of participants in cooperation, 

the introduction of training and consultation 

3. Work with consumers and intermediary structures 

 

Marketing specialists are the connecting link between the internal environment of the 

cooperative and the external. One of the main tasks facing them is the harmonization of these 

relations, as well as the adaptation of production to new conditions and the needs of the external 

environment. The activity of the agricultural service cooperative, in one way or another, is 

influenced by a significant number of entities that make up the external environment. The main 

ones are: government agencies, consumers, suppliers, competitors, partners, various organizations 

and institutions (Figure 2). 

Interaction with diverse organizations and institutions, in our opinion, contributes to the 

diversified development of the cooperative. The organizational mechanism shown in Figure 36 

shows that the agricultural cooperative on this scale is a manageable system influenced by 

environmental factors, without which the implementation of activities would be impossible. So, the 

orientation to the market and the consumer regulates the prices and the number of vegetables 

grown; research organizations optimize production and create new varieties and hybrids; suppliers 

provide consumables; advisory services carry out consultations and spread new ideas; greenhouse 

combines supply seedlings and maintain the saturation of the market with vegetables in the off-

season; State bodies create conditions for doing business [9]. 
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Figure 2. External organizational mechanism of activities agricultural cooperative (compiled by the 

author). 

 

Based on the uneven demand for vegetables in different periods of the year, taking into 

account the demand from the local population and holidaymakers, there is a need to plan the 

timeframes for products to enter the market. The conducted researches showed that the mass flow of 

tourists to the territory of the Republic of Uzbekistan starts from May and ends in September. The 

peak of the number of vacationers falls on JulyïAugust. Proceeding from this, as well as the needs 

of the local population for fresh produce, we consider it necessary to develop early vegetable 

growing. We consider the application of hibernating hybrids of onions, carrots and cabbage in the 

autumn terms of sowing to be the top priority for providing the population and holidayïmakers with 

early products [5]. 

Taking into account the structure of demand and the possible terms for obtaining marketable 

products, the required number of vegetables was calculated using the mathematical equations, using 

onions, carrots and cabbages as the basis for the ñborscht setò. As a limitation, the amount of 

irrigated arable land, the volume of water resources, and the limited manpower that manually 

performed a large part of the operations in vegetable production were selected. 

 

Conclusions 

Problems of sustainable functioning and development of agroïfood markets and the 

organizational and economic mechanism in the agroïindustrial complex have always been in the 

center of attention of domestic and foreign economists and specialists in the agroïindustrial 

complex. 

The performed research allowed obtaining the following theoretical and practical conclusions 

and proposals. 

The study of the organizational and economic mechanism of sustainable development of the 

vegetable market for protected soil made it possible to identify the main factors that affect the 

efficiency of its functioning. Generalization of theoretical and methodological aspects, regularities 

and features of a comprehensive study of the organizational and economic mechanism shows that 

the necessary condition for the development of the vegetable market for protected soil is the use of 
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instruments of state and regulatory regulation, organizational, production, marketing and socioï

economic activities [3]. 

The revealed trends and developed forecasts of the development of the national vegetable 

market for protected soil, depending on the different level of implementation of the scenario (basic, 

compromise, intensive) have shown that, in the base scenario, an increase in the general level of 

consumption will lead to substitution by imports, and then by domestic production and gradual 

displacement of imports due to its slow growth. In the case of a compromise scenario, initially 

domestic production is growing and by the end of the forecast, domestic production indicators are 

higher than imports. With an intensive scenario, there is a significant growth in domestic production 

and a gradual replacement of imports. 

The implementation of the proposed model of the organizational and economic mechanism 

for the sustainable development of the vegetable market of protected soil, consisting of methods of 

state regulation, interaction and coordination of market participants, the mechanism of pricing, 

innovative approach in managing technological processes on the basis of interaction between 

scientific, educational organizations and the production sector makes it possible to improve the 

functioning of the analyzed agroïfood market and its economic entities. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʠʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʭ 

ʦʙʩʪʘʥʦʚʦʢ ʜʚʫʭ ʩʤʝʞʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ (ɼʞʠʛʠʥʩʢʦʝ ʠ ɹʣʘʛʦʚʝʱʝʥʩʢʦʝ), ʥʘʭʦʜʷʱʠʝʩʷ 

ʚ ʟʦʥʝ ʩʦʯʣʝʥʝʥʠʷ ʩʝʚʝʨʦïʟʘʧʘʜʥʦʛʦ ʦʢʦʥʯʘʥʠʷ ʤʝʛʘʥʪʠʢʣʠʥʦʨʠʷ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ, 

ʂʝʨʯʝʥʩʢʦïʊʘʤʘʥʩʢʦʛʦ ʠ ɿʘʧʘʜʥʦïʂʫʙʘʥʩʢʦʛʦ ʧʨʦʛʠʙʦʚ. ʅʝʩʤʦʪʨʷ ʥʘ ʙʦʣʝʝ ʯʝʤ 

ʧʦʣʫʪʦʨʘʚʝʢʦʚʫʶ ʠʩʪʦʨʠʶ ʠʟʫʯʝʥʠʷ, ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʥʝʪ ʝʜʠʥʦʛʦ ʤʥʝʥʠʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʛʨʘʥʠʮ, ʧʨʠʨʦʜʳ ʧʨʦʪʝʢʘʶʱʠʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʘ ʪʘʢʞʝ ʫʩʣʦʚʠʡ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʝʬʪʷʥʳʭ ʠ ʛʘʟʦʚʳʭ ʟʘʣʝʞʝʡ ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʩʨʘʚʥʝʥʠʷ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʭ ʦʙʩʪʘʥʦʚʦʢ ʚʳʷʚʣʝʥʳ ʜʚʝ ʪʝʥʜʝʥʮʠʠ, ʧʨʠʩʫʱʠʝ ʤʠʦʮʝʥʦʚʳʤ 

ʦʪʣʦʞʝʥʠʷʤ ɹʣʘʛʦʚʝʱʝʥʩʢʦʡ ʠ ɼʞʠʛʠʥʩʢʦʡ ʧʣʦʱʘʜʝʡ: 1) ʫʚʝʣʠʯʝʥʠʝ ʤʠʥʝʨʘʣʠʟʘʮʠʠ 

ʧʣʘʩʪʦʚʳʭ ʚʦʜ ʧʦ ʨʘʟʨʝʟʫ ʦʪ ʧʦʥʪʘ ʢ ʩʘʨʤʘʪʫ, ʘ ʟʘʪʝʤ ʝʝ ʩʥʠʞʝʥʠʝ ʦʪ ʩʘʨʤʘʪʘ ʜʦ ʯʦʢʨʘʢʘ; 

2) ʩʤʝʥʘ ʪʠʧʘ ʚʦʜ ʦʪ ʭʣʦʨʠʜʥʦʤʘʛʥʠʝʚʦʛʦ ʚ ʨʘʟʨʝʟʝ ʧʦʥʪʘ ʜʦ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦʥʘʪʨʠʝʚʦʛʦ 

ʚ ʨʘʟʨʝʟʝ ʯʦʢʨʘʢʘ. ʆʧʨʝʩʥʝʥʠʝ ʚʦʜ ʥʠʞʥʝʛʦ ʩʘʨʤʘʪʘ, ʢʘʨʘʛʘʥʘ ʠ ʯʦʢʨʘʢʘ, ʩʦʧʨʦʚʦʞʜʘʝʤʦʝ 

ʩʤʝʥʦʡ ʪʠʧʘ ʚʦʜ, ʩʚʷʟʘʥʦ ʩ ʚʥʝʜʨʝʥʠʝʤ ʦʪʞʘʪʳʭ ʠʟ ʛʣʠʥ ʵʧʠʛʝʥʝʪʠʯʥʳʭ ʤʘʡʢʦʧʩʢʠʭ ʚʦʜ, 

ʠʤʝʶʱʝʤ ʠʤʧʫʣʴʩʥʳʡ ʭʘʨʘʢʪʝʨ. ʕʪʦʪ ʞʝ ʢʦʤʧʣʝʢʩ ʛʝʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ 

ʢʦʥʪʨʦʣʠʨʫʝʪ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʢʦʧʣʝʥʠʡ ʫʛʣʝʚʦʜʦʨʦʜʦʚ. ʉʭʦʜʩʪʚʦ ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʡ 

ʦʙʩʪʘʥʦʚʢʠ ʤʠʦʮʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʧʦ ʩʨʘʚʥʠʚʘʝʤʳʤ ʧʣʦʱʘʜʷʤ ʫʢʘʟʳʚʘʝʪ ʥʘ ʝʜʠʥʩʪʚʦ 

ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠ ʦʙʱʥʦʩʪʴ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʦʢʘʟʳʚʘʶʱʠʭ ʚʣʠʷʥʠʝ 

ʥʘ ʝʝ ʬʦʨʤʠʨʦʚʘʥʠʝ. ʉʫʱʝʩʪʚʝʥʥʳʤ ʦʪʣʠʯʠʝʤ ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʤʠʦʮʝʥʦʚʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ɼʞʠʛʠʥʩʢʦʡ ʧʣʦʱʘʜʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ɹʣʘʛʦʚʝʱʝʥʩʢʦʡ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʚʥʝ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʝʣʠʯʠʥʳ ʤʠʥʝʨʘʣʠʟʘʮʠʠ, ʚʦʜʳ ʧʝʨʚʦʡ ʠʟ ʥʠʭ ʦʪʥʦʩʷʪʩʷ 

ʢ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦʥʘʪʨʠʝʚʦʤʫ ʪʠʧʫ. 
 

Abstract. The article gives a comparative description of the hydrochemical situation of two 

adjacent deposits (Dzhiginskoye and Blagoveshchenskoye) located in the junction zone of the 

northwestern end of the meganticlinorium of the Greater Caucasus, the KerchïTaman and West 

Kuban troughs. Despite more than a century and a half-century of study, to date, there is no 
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common opinion on the boundaries, the nature of the ongoing geological processes, as well 

as the conditions for the formation of oil and gas deposits in the territory under consideration. 

As a result of the comparison of hydrochemical situation, two tendencies are revealed that are 

characteristic of the Miocene deposits of Blagoveshchenskaya and Dzhiginskaya areas: 

1) an increase in the mineralization of stratal waters along a section from Pontus to Sarmatians, and 

then its decrease from Sarmatians to Chokrakians; 2) a change in the type of waters from chlorideï

magnesium in the section of Pontus to bicarbonate sodium in the section of Chokrak. Desalination 

of the waters of the lower Sarmatian, Karagan and Chokrak, accompanied by a change in the type 

of water, is associated with the introduction of epigenetic Maikop waters squeezed from clay, which 

has an impulse character. The similarity of the hydrochemical situation of Miocene sediments over 

comparable areas indicates the unity of paleogeographical conditions and the generality 

of the geological processes that influence its formation. An essential difference between 

the hydrochemical situation of the Miocene complex of the Dzhiginskaya area in comparison with 

Blagoveshchenskaya is that regardless of the amount of mineralization, the water of the first one is 

hydrocarbonateïsodium. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʠʦʮʝʥʦʚʳʝ ʦʪʣʦʞʝʥʠʷ, ʊʘʤʘʥʴ, ʤʠʥʝʨʘʣʠʟʘʮʠʷ, ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʝ 

ʦʙʩʪʘʥʦʚʢʠ. 

 

Keywords: Miocene deposits, Taman, mineralization, hydrochemical situation. 
 

ʉʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʠʟʫʯʝʥʠʝ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʊʘʤʘʥʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ 

(ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʂʝʨʯʝʥʩʢʦïʊʘʤʘʥʩʢʦʛʦ ʤʝʞʧʝʨʠʢʣʠʥʘʣʴʥʦʛʦ ʧʨʦʛʠʙʘ) ʠ ʧʨʠʣʝʛʘʶʱʠʭ 

ʪʝʨʨʠʪʦʨʠʡ ʙʝʨʝʪ ʥʘʯʘʣʦ ʩ ʩʝʨʝʜʠʥʳ 19 ʚʝʢʘ ʠ ʪʝʩʥʦ ʩʚʷʟʘʥʦ ʩ ʠʤʝʥʘʤʠ ɻ. ɺ. ɸʙʠʭʘ, ɸ. ʄ. 

ʂʦʥʰʠʥʘ, ʇ. ʉ. ʇʘʣʣʘʩʘ, ɸ. ɼ. ɸʨʭʘʥʛʝʣʴʩʢʦʛʦ, ɺ. ʀ. ɺʝʨʥʘʜʩʢʦʛʦ, ʅ. ʀ. ɸʥʜʨʫʩʦʚʘ ʠ ʜʨʫʛʠʭ 

ʫʯʝʥʳʭ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʙʦʣʝʝ ʯʝʤ ʧʦʣʫʪʦʨʘʚʝʢʦʚʫʶ ʠʩʪʦʨʠʶ ʠʟʫʯʝʥʠʷ, ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʜʦ 

ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʥʝ ʧʨʠʰʣʠ ʢ ʝʜʠʥʦʤʫ ʤʥʝʥʠʶ ʦʪʥʦʩʠʪʝʣʴʥʦ ʛʨʘʥʠʮ, ʧʨʠʨʦʜʳ 

ʧʨʦʪʝʢʘʶʱʠʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ (ʜʠʘʧʠʨʦʚʘʷ ʪʝʢʪʦʥʠʢʘ), ʘ ʪʘʢʞʝ ʫʩʣʦʚʠʡ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʝʬʪʷʥʳʭ ʠ ʛʘʟʦʚʳʭ ʟʘʣʝʞʝʡ ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. 

ɻʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘ ʤʠʦʮʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʊʘʤʘʥʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ ʪʘʢʞʝ 

ʩʠʩʪʝʤʥʦ ʥʝ ʠʟʫʯʘʣʘʩʴ. ʉ ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʥʘ ʊʘʤʘʥʠ ʚʳʷʚʣʝʥʦ ʦʢʦʣʦ 

20 ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʥʝʬʪʠ ʠ ʛʘʟʘ, ʨʘʩʩʤʦʪʨʝʥʠʝ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʤʠʦʮʝʥʦʚʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʥʝʩʦʤʥʝʥʥʳʡ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʠ 

ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ. 

ʉ ʧʦʟʠʮʠʡ ʩʪʨʫʢʪʫʨʥʦïʪʝʢʪʦʥʠʯʝʩʢʦʡ ʟʦʥʘʣʴʥʦʩʪʠ ʤʝʟʦïʢʘʡʥʦʟʦʡʩʢʦʛʦ ʦʩʘʜʦʯʥʦʛʦ 

ʯʝʭʣʘ ɼʞʠʛʠʥʩʢʘʷ ʧʣʦʱʘʜʴ ʥʘʭʦʜʠʪʩʷ ʚ ʦʙʣʘʩʪʠ ʩʝʚʝʨʦïʟʘʧʘʜʥʦʛʦ ʦʢʦʥʯʘʥʠʷ 

ʤʝʛʘʥʪʠʢʣʠʥʦʨʠʷ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ, ʚ ʟʦʥʝ ʩʦʯʣʝʥʝʥʠʷ ʝʛʦ ʩʝʚʝʨʥʦʛʦ ʩʢʣʦʥʘ ʩ ɸʜʘʛʫʤʦï

ɸʬʠʧʩʢʦʡ ʩʠʥʢʣʠʥʘʣʴʶ ɿʘʧʘʜʥʦïʂʫʙʘʥʩʢʦʛʦ ʧʨʦʛʠʙʘ (ɿʂʇ, ʈʠʩʫʥʦʢ) [1]. ʇʦʣʦʩʘ ʩʦʯʣʝʥʝʥʠʷ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʘʩʩʦʮʠʘʮʠʶ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʘʥʪʠʢʣʠʥʘʣʴʥʳʭ ʧʦʜʥʷʪʠʡ, ʛʨʫʧʧʠʨʫʶʱʠʭʩʷ ʚ 

ʣʠʥʝʡʥʳʝ ʟʦʥʳ, ʠ ʨʘʟʥʦʘʤʧʣʠʪʫʜʥʳʭ ʚʟʙʨʦʩʦïʥʘʜʚʠʛʦʚ. 

ʇʦʚʝʨʭʥʦʩʪʥʳʝ ʥʝʬʪʝʛʘʟʦʧʨʦʷʚʣʝʥʠʷ ʚ ʚʠʜʝ ʧʝʨʠʦʜʠʯʝʩʢʠ ʛʘʟʠʨʫʶʱʠʭ ʛʨʠʬʦʥʦʚ ʠ 

ʚʳʥʦʩʦʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʚ ʛʨʷʟʝʚʦʡ ʤʘʩʩʝ ʩʛʫʩʪʢʦʚ ʠ ʢʦʤʢʦʚ ʛʫʩʪʦʡ ʥʝʬʪʠ ʙʳʣʠ ʦʧʠʩʘʥʳ 

ʟʘʜʦʣʛʦ ʜʦ ʦʪʢʨʳʪʠʷ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʥʘ ʧʣʦʱʘʜʠ ʚʳʷʚʣʝʥʳ ʥʝʬʪʷʥʳʝ 

ʟʘʣʝʞʠ ʚ ʤʝʦʪʠʯʝʩʢʠʭ ʠ ʢʘʨʘʛʘʥʩʢʠʭ ʦʪʣʦʞʝʥʠʷʭ, ʘ ʪʘʢʞʝ ʛʘʟʦʚʦʝ ʩʢʦʧʣʝʥʠʝ ʚ ʦʪʣʦʞʝʥʠʷʭ 

ʩʘʨʤʘʪʩʢʦʛʦ ʷʨʫʩʘ. ʉʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʦʪʩʫʪʩʪʚʠʝ ʧʣʦʪʥʦʩʪʥʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ 

ʚʳʷʚʣʝʥʥʳʭ ʟʘʣʝʞʝʡ, ʪʦ ʝʩʪʴ ʛʘʟʦʚʘʷ ʟʘʣʝʞʴ ʟʘʥʠʤʘʝʪ ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʧʦʣʦʞʝʥʠʝ ʤʝʞʜʫ 

ʜʚʫʤʷ ʥʝʬʪʷʥʳʤʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʚʳʰʝ ʠ ʥʠʞʝ ʧʦ ʨʘʟʨʝʟʫ.  
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ɼʘʥʥʦʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, ʚʦ-ʧʝʨʚʳʭ, ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʚʝʨʪʠʢʘʣʴʥʦʡ 

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʧʨʦʜʫʢʪʠʚʥʳʤʠ ʛʦʨʠʟʦʥʪʘʤʠ, ʘ, ʚʦ-ʚʪʦʨʳʭ, ʦʙ ʠʤʧʫʣʴʩʥʦʡ 

ʤʥʦʛʦʢʨʘʪʥʦʡ ʧʨʠʨʦʜʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ (ʋɺ) ʩʢʦʧʣʝʥʠʡ ʨʘʟʥʦʛʦ ʬʘʟʦʚʦʛʦ 

ʩʦʩʪʦʷʥʠʷ, ʦʙʫʩʣʦʚʣʝʥʥʦʡ ʩʢʘʯʢʦʦʙʨʘʟʥʳʤ ʩʙʨʦʩʦʤ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʧʨʷʞʝʥʠʡ, ʯʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʭʘʨʘʢʪʝʨʦʤ ʥʘʙʣʶʜʘʝʤʳʭ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʥʝʬʪʝʛʘʟʦʧʨʦʷʚʣʝʥʠʡ. 

ɹʣʘʛʦʚʝʱʝʥʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʶʛʦïʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʂʝʨʯʝʥʩʢʦïʊʘʤʘʥʩʢʦʛʦ 

ʤʝʞʧʝʨʠʢʣʠʥʘʣʴʥʦʛʦ ʧʨʦʛʠʙʘ (ʂʊʇ), ʧʨʠʫʨʦʯʝʥʘ ʢ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʦʜʥʦʠʤʝʥʥʦʡ 

ʘʥʪʠʢʣʠʥʘʣʴʥʦʡ ʟʦʥʳ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ɺʦʩʪʦʯʥʦïɹʣʘʛʦʚʝʱʝʥʩʢʫʶ, ɹʣʘʛʦʚʝʱʝʥʩʢʫʶ, 

ɿʘʧʘʜʥʦïɹʣʘʛʦʚʝʱʝʥʩʢʫʶ ʠ ɺʦʩʪʦʯʥʦïɹʫʛʘʟʩʢʫʶ ʩʢʣʘʜʢʠ. ʅʝʬʪʷʥʘʷ ʟʘʣʝʞʴ ʧʨʠʫʨʦʯʝʥʘ ʢ 

ʯʦʢʨʘʢʩʢʠʤ ʦʪʣʦʞʝʥʠʷʤ ɹʣʘʛʦʚʝʱʝʥʩʢʦʡ ʩʪʨʫʢʪʫʨʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ɼʞʠʛʠʥʩʢʫʶ ʠ ɹʣʘʛʦʚʝʱʝʥʩʢʫʶ ʧʣʦʱʘʜʴ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ 

ʩʤʝʞʥʳʝ ʩʪʨʫʢʪʫʨʳ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʟʦʥʝ ʩʣʦʞʥʦʛʦ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʩʦʯʣʝʥʝʥʠʷ ʩʝʚʝʨʦï

ʟʘʧʘʜʥʦʛʦ ʦʢʦʥʯʘʥʠʷ ʤʝʛʘʥʪʠʢʣʠʥʦʨʠʷ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ, ʂʝʨʯʝʥʩʢʦïʊʘʤʘʥʩʢʦʛʦ ʠ 

ɿʘʧʘʜʥʦïʂʫʙʘʥʩʢʦʛʦ ʧʨʦʛʠʙʦʚ. 

ɺ ʦʩʥʦʚʫ ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʠʦʮʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ 

ʟʦʥʳ ʧʦʣʦʞʝʥʳ ʧʦʣʥʳʝ ʭʠʤʠʯʝʩʢʠʝ ʘʥʘʣʠʟʳ ʧʣʘʩʪʦʚʳʭ ʚʦʜ, ʦʪʦʙʨʘʥʥʳʝ ʚ ʧʨʦʮʝʩʩʝ 

ʠʩʧʳʪʘʥʠʡ ɹʣʘʛʦʚʝʱʝʥʩʢʦʡ ʧʣʦʱʘʜʠ, ʚʢʣʶʯʘʶʱʠʝ ʚ ʩʝʙʷ 13 ʘʥʘʣʠʟʦʚ, ʠʟ ʢʦʪʦʨʳʭ 

1 ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʣʘʩʪʦʚʳʭ ʚʦʜ ʧʦʥʪʠʯʝʩʢʠʭ ʦʪʣʦʞʝʥʠʡ, 4 ð ʩʘʨʤʘʪʩʢʠʭ, 

6 ð ʢʘʨʘʛʘʥʩʢʠʭ ʠ 2 ð ʯʦʢʨʘʢʩʢʠʭ. ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʣʘʩʪʦʚʳʭ ʚʦʜ ʤʠʦʮʝʥʦʚʳʭ 

ʦʪʣʦʞʝʥʠʡ ʥʘ ɼʞʠʛʠʥʩʢʦʡ ʧʣʦʱʘʜʠ ʧʨʝʜʩʪʘʚʣʝʥ 15 ʘʥʘʣʠʟʘʤʠ, ʠʟ ʢʦʪʦʨʳʭ 2 ʦʩʚʝʱʘʶʪ ʚʦʜʳ 

ʤʝʦʪʠʩʘ, 3 ð ʚʝʨʭʥʝʛʦ ʩʘʨʤʘʪʘ, 2 ð ʩʨʝʜʥʝʛʦ ʩʘʨʤʘʪʘ, 1 ð ʥʝʨʘʩʯʣʝʥʝʥʥʦʛʦ ʩʘʨʤʘʪʘ, 1 ð 

ʢʘʨʘʛʘʥʘ ʠ 4 ð ʯʦʢʨʘʢʘ (ʊʘʙʣʠʮʘ). 

ʇʨʝʞʜʝ, ʯʝʤ ʧʝʨʝʡʪʠ ʢ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʤʠʦʮʝʥʦʚʳʭ 

ʛʦʨʠʟʦʥʪʦʚ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʭ ʜʨʦʙʥʦʝ ʧʦʜʨʘʟʜʝʣʝʥʠʝ ʚʝʩʴʤʘ ʫʩʣʦʚʥʦ. ʆʪʩʫʪʩʪʚʠʝ 

ʦʙʱʝʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʦ ʧʦʚʦʜʫ ʜʝʪʘʣʴʥʦʡ ʩʪʨʘʪʠʬʠʢʘʮʠʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʦʪʣʦʞʝʥʠʡ 

ʦʙʫʩʣʦʚʣʝʥʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʠʟʤʝʥʯʠʚʳʤ ʪʦʥʢʦʩʣʦʠʩʪʳʤ ʭʘʨʘʢʪʝʨʦʤ ʨʘʟʨʝʟʘ, ʯʪʦ ʩʦʟʜʘʝʪ 

ʪʨʫʜʥʦʩʪʠ ʩ ʨʘʩʯʣʝʥʝʥʠʝʤ ʨʘʟʨʝʟʘ ʜʘʞʝ ʫ ʩʧʝʮʠʘʣʠʩʪʦʚ. ʇʦʵʪʦʤʫ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʨʘʟʙʠʚʢʘ 

ʜʘʝʪʩʷ ʚ ʦʙʱʝʤ ʚʠʜʝ, ʥʘʧʨʠʤʝʨ ʢʘʨʘʛʘʥïʯʦʢʨʘʢʩʢʠʝ ʦʪʣʦʞʝʥʠʷ [2], çʩʘʨʤʘʪ ʥʝʨʘʩʯʣʝʥʝʥʥʳʡè 

ʠ ʪ. ʜ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʤʥʦʛʠʭ ʧʣʦʱʘʜʷʭ ʵʪʠ ʛʦʨʠʟʦʥʪʳ ʠʩʧʳʪʳʚʘʣʠʩʴ ʩʦʚʤʝʩʪʥʦ (ʢʘʨʘʛʘʥï

ʯʦʢʨʘʢ, ʢʘʨʘʛʘʥïʥʠʞʥʠʡ ʩʘʨʤʘʪ ʠ ʜʨ.). 

ʅʠʞʥʠʤ ʨʝʛʠʦʥʘʣʴʥʳʤ ʚʦʜʦʫʧʦʨʦʤ ʤʠʦʮʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʂʊʇ 

ʷʚʣʷʶʪʩʷ ʛʣʠʥʳ ʤʘʡʢʦʧʩʢʦʡ ʩʝʨʠʠ, ʤʦʱʥʦʩʪʴ ʢʦʪʦʨʳʭ ʜʦʩʪʠʛʘʝʪ ʥʘ ʶʛʝ ʧʦʣʫʦʩʪʨʦʚʘ 3000 ʤ, 

ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʙʦʣʝʝ 4200 ʤ, ʘ ʥʘ ʩʝʚʝʨʝ ʙʦʣʝʝ 2000 ʤ [2]. 

ʉʦʛʣʘʩʥʦ ʠʤʝʶʱʝʡʩʷ ʠʥʬʦʨʤʘʮʠʠ, ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʧʣʘʩʪʦʚʳʭ ʚʦʜ ʧʦʥʪʠʯʝʩʢʠʭ 

ʦʪʣʦʞʝʥʠʡ ʥʘ ɹʣʘʛʦʚʝʱʝʥʩʢʦʡ ʧʣʦʱʘʜʠ ʩʦʩʪʘʚʣʷʝʪ 1202 ʤʛ-ʵʢʚ/ʜʤ3 (ʧʦ ʩʢʚʘʞʠʥʝ 34), ʪʠʧ 

ʚʦʜʳ ʭʣʦʨʠʜʥʦʤʘʛʥʠʝʚʳʡ (ʧʦ ɺ. ɸ. ʉʫʣʠʥʫ), ʩʦʜʝʨʞʘʥʠʝ ʡʦʜʘ ʩʦʩʪʘʚʣʷʝʪ 38,5 ʤʛ/ʜʤ3. 

ʉʘʨʤʘʪʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʯʝʪʳʨʴʤʷ ʘʥʘʣʠʟʘʤʠ ʧʣʘʩʪʦʚʳʭ ʚʦʜ. ɺ ʩʘʨʤʘʪʩʢʠʭ 

ʦʪʣʦʞʝʥʠʷʭ ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʚʦʜʳ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 1075 ʜʦ 1690 ʤʛ-ʵʢʚ/ʜʤ3, ʧʨʠ ʵʪʦʤ 

ʥʘʤʝʯʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʢ ʥʝʢʦʪʦʨʦʤʫ ʦʧʨʝʩʥʝʥʠʶ ʚʦʜ ʚʥʠʟ ʧʦ ʨʘʟʨʝʟʫ. ʊʘʢ, ʚ ʩʢʚʘʞʠʥʝ 34 ʚ 

ʚʝʨʭʥʝʤ ʠʥʪʝʨʚʘʣʝ (696ï720 ʤ) ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʦʣʝʡ ʩʦʩʪʘʚʣʷʝʪ 1319,7 ʤʛ-ʵʢʚ/ʜʤ3, ʘ ʚ ʥʠʞʥʝʤ 

(742,4ï773,6 ʤ) ð 1075 ʤʛ-ʵʢʚ/ʜʤ3. ʇʦʢʘʟʘʪʝʣʴʥʦ, ʯʪʦ ʚʦʜʳ ʚʝʨʭʥʝʛʦ ʠʥʪʝʨʚʘʣʘ ʦʪʥʦʩʷʪʩʷ ʢ 

ʭʣʦʨʠʜʥʦʢʘʣʴʮʠʝʚʦʤʫ ʪʠʧʫ, ʘ ʚ ʥʠʞʥʝʤ ð ʢ ʭʣʦʨʠʜʥʦʤʘʛʥʠʝʚʦʤʫ. ʇʦ ʩʢʚʘʞʠʥʘʤ 33 ʠ ʂ-45 

ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʩʦʩʪʘʚʣʷʝʪ 1270 ʠ 1690 ʤʛ-ʵʢʚ/ʜʤ3 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʪʠʧ ʚʦʜʳ ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ 

ʭʣʦʨʠʜʥʦʤʘʛʥʠʝʚʳʡ. ʂʦʥʮʝʥʪʨʘʮʠʷ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʠʟʤʝʥʷʝʪʩʷ: ʡʦʜ 50,8ï58,4 ʤʛ/ʜʤ3, ʙʨʦʤ 

149 ʤʛ/ʜʤ3, ʙʦʨ 16,2ï21,6 ʤʛ/ʜʤ3. ɺ ʢʘʨʘʛʘʥʝ ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʚʘʨʴʠʨʫʝʪ ʦʪ 576,1 (ʩʢʚʘʞʠʥʘ 34) 

ʜʦ 1892,3 (ʩʢʚʘʞʠʥʘ ʂ-45) ʤʛ-ʵʢʚ/ʜʤ3.  
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ɺʦʜʳ ʦʪʥʦʩʷʪʩʷ ʢ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦʥʘʪʨʠʝʚʦʤʫ, ʭʣʦʨʠʜʥʦʤʘʛʥʠʝʚʦʤʫ ʠ 

ʭʣʦʨʠʜʥʦʢʘʣʴʮʠʝʚʦʤʫ ʪʠʧʘʤ. ʉʦʜʝʨʞʘʥʠʝ ʡʦʜʘ ʩʦʩʪʘʚʣʷʝʪ 30,9ï60,9 ʤʛ/ʜʤ3, ʙʨʦʤʘ 165,2 

ʤʛ/ʜʤ3, ʙʦʨʘ 10,8ï37,9 ʤʛ/ʜʤ3. ɺʦʜʳ ʯʦʢʨʘʢʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʦʪʥʦʩʷʪʩʷ ʢ 

ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦʥʘʪʨʠʝʚʦʤʫ ʪʠʧʫ ʩ ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ 491ï940,8 ʤʛ-ʵʢʚ/ʜʤ3 ʠ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 

ʡʦʜʘ 71,5ï78,7 ʤʛ/ʜʤ3, ʙʦʨʘ 27,5ï43,3 ʤʛ/ʜʤ3. 

ɺ ʮʝʣʦʤ, ʧʦ ʨʘʟʨʝʟʫ ʤʠʦʮʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʚ ʧʨʝʜʝʣʘʭ ɹʣʘʛʦʚʝʱʝʥʩʢʦʡ ʧʣʦʱʘʜʠ 

ʦʪʤʝʯʘʶʪʩʷ ʜʚʝ ʦʩʥʦʚʥʳʝ ʪʝʥʜʝʥʮʠʠ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʧʨʦʩʣʝʜʠʪʴ ʧʦ ʩʢʚʘʞʠʥʘʤ 34 ʠ 33 

(ʊʘʙʣʠʮʘ). ʇʝʨʚʘʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʪ ʧʦʥʪʘ ʢ ʩʘʨʤʘʪʫ ʧʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝʥʠʝ 

ʤʠʥʝʨʘʣʠʟʘʮʠʠ, ʢʦʪʦʨʘʷ ʟʘʪʝʤ ʚʥʠʟ ʧʦ ʨʘʟʨʝʟʫ ʥʘʯʠʥʘʝʪ ʟʘʢʦʥʦʤʝʨʥʦ ʩʥʠʞʘʪʴʩʷ ʫʞʝ ʚ 

ʩʘʨʤʘʪʝ ʠ ʜʘʣʝʝ ʚ ʢʘʨʘʛʘʥʝ ʠ ʯʦʢʨʘʢʝ ʜʦ 491 ʤʛ-ʵʢʚ/ʜʤ3. 

ɺʪʦʨʘʷ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʚ ʧʦʥʪʠʯʝʩʢʠʭ ʠ ʩʘʨʤʘʪʩʢʠʭ ʦʪʣʦʞʝʥʠʷʭ ʬʠʢʩʠʨʫʝʪʩʷ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʭʣʦʨʠʜʥʦʤʘʛʥʠʝʚʳʡ ʪʠʧ ʧʣʘʩʪʦʚʳʭ ʚʦʜ, ʢʦʪʦʨʳʡ ʯʘʩʪʠʯʥʦ ʚ ʢʘʨʘʛʘʥʝ ʠ 

ʧʦʣʥʦʩʪʴʶ ʚ ʯʦʢʨʘʢʝ ʩʤʝʥʷʝʪʩʷ ʥʘ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦʥʘʪʨʠʝʚʳʡ. 

ʐʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʭʣʦʨʠʜʥʦʤʘʛʥʠʝʚʦʛʦ (ʧʝʨʝʭʦʜʥʦʛʦ) ʪʠʧʘ ʚʦʜ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʘʢʪʠʚʥʦʝ ʩʤʝʰʝʥʠʝ ʚʦʜ ʭʣʦʨʠʜʥʦʢʘʣʴʮʠʝʚʦʛʦ ʪʠʧʘ, ʧʨʠʩʫʱʝʛʦ ʦʪʣʦʞʝʥʠʷʤ ʧʦʥʪʠʯʝʩʢʦʛʦ, 

ʚʝʨʦʷʪʥʦ, ʤʝʦʪʠʯʝʩʢʦʛʦ ʠ ʩʘʨʤʘʪʩʢʦʛʦ ʷʨʫʩʦʚ, ʩ ʙʦʣʝʝ ʧʨʝʩʥʳʤʠ ʚʦʜʘʤʠ ʤʘʡʢʦʧʩʢʠʭ 

ʦʪʣʦʞʝʥʠʡ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦʥʘʪʨʠʝʚʦʤʫ ʪʠʧʫ. ɺʦʜʳ ʤʘʡʢʦʧʩʢʦʛʦ ʷʨʫʩʘ 

ʭʦʨʦʰʦ ʠʟʫʯʝʥʳ [3] ʚ ʧʨʝʜʝʣʘʭ ʩʤʝʞʥʦʛʦ ʛʝʦʩʪʨʫʢʪʫʨʥʦʛʦ ʵʣʝʤʝʥʪʘ (ɿʂʇ), ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʜʦʩʪʘʪʦʯʥʦ ʫʚʝʨʝʥʥʦ ʫʩʪʘʥʦʚʠʪʴ ʠʭ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʫʶ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ. ɺʥʝʜʨʝʥʠʝ 

ʦʪʞʘʪʳʭ ʠʟ ʛʣʠʥ ʚʦʜ ʤʘʡʢʦʧʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʪʘʢʞʝ ʠʤʝʝʪ ʠʤʧʫʣʴʩʥʳʡ ʭʘʨʘʢʪʝʨ ʠ 

ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʪʝʤʠ ʞʝ ʧʨʠʯʠʥʘʤʠ, ʯʪʦ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʋɺ ʩʢʦʧʣʝʥʠʡ. 

ɼʣʷ ɼʞʠʛʠʥʩʢʦʡ ʧʣʦʱʘʜʠ ʪʘʢʞʝ ʭʘʨʘʢʪʝʨʥʦ ʥʘʣʠʯʠʝ ʤʘʢʩʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ 

ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʤʠʦʮʝʥʦʚʦʛʦ ʨʘʟʨʝʟʘ, ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʣʷʶʪ 1582,2 ʠ 2068 ʤʛ-

ʵʢʚ/ʜʤ3 ʧʦ ʤʝʦʪʠʯʝʩʢʠʤ ʦʪʣʦʞʝʥʠʷʤ (ʩʢʚʘʞʠʥʳ 85 ʠ 80 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ɺ ʚʝʨʭʥʝʤ ʩʘʨʤʘʪʝ 

ʬʠʢʩʠʨʫʝʪʩʷ (ʩʢʚʘʞʠʥʘ 80) ʩʥʠʞʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʦʣʝʡ ʩ 1995 ʜʦ 978 ʤʛ-ʵʢʚ/ʜʤ3, ʙʣʠʟʢʠʝ 

ʟʥʘʯʝʥʠʷ ʦʪʤʝʯʝʥʳ ʪʘʢʞʝ ʠ ʚ ʩʨʝʜʥʝʤ ʩʘʨʤʘʪʝ: 1027,1 ʤʛ-ʵʢʚ/ʜʤ3 ð ʚ ʩʢʚʘʞʠʥʝ 80 ʠ 914,9 

ʤʛ-ʵʢʚ/ʜʤ3 ʚ ʩʢʚʘʞʠʥʝ ʋ19. ɺ ʢʘʨʘʛʘʥïʯʦʢʨʘʢʩʢʠʭ ʦʪʣʦʞʝʥʠʷʭ (ʩʦʚʤʝʩʪʥʦ ʠʩʧʳʪʘʥʥʳʝ 

ʠʥʪʝʨʚʘʣʳ) ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʩʦʩʪʘʚʣʷʝʪ 857,1 ʠ 709,8 ʤʛ-ʵʢʚ/ʜʤ3 ʩʦ ʩʥʠʞʝʥʠʝʤ ʚʥʠʟ ʧʦ ʨʘʟʨʝʟʫ 

ʚ ʩʢʚʘʞʠʥʝ 85. ɺ ʯʦʢʨʘʢʝ ʧʨʦʠʩʭʦʜʠʪ ʜʘʣʴʥʝʡʰʝʝ ʦʧʨʝʩʥʝʥʠʝ ʧʣʘʩʪʦʚʳʭ ʚʦʜ, ʛʜʝ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʦʢʘʟʘʪʝʣʴ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 238,8 (ʩʢʚʘʞʠʥʘ ʋ19) ʜʦ 422,3 (ʩʢʚʘʞʠʥʘ 55) ʤʛ-

ʵʢʚ/ʜʤ3. ʂʦʥʮʝʥʪʨʘʮʠʷ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʤʠʦʮʝʥʦʚʳʭ ʚʦʜʦʥʦʩʥʳʭ ʛʦʨʠʟʦʥʪʘʭ ɼʞʠʛʠʥʩʢʦʡ 

ʧʣʦʱʘʜʠ ʩʦʩʪʘʚʣʷʝʪ: ʡʦʜ ð ʦʪ 38,1 ʜʦ 65,6 ʤʛ/ʜʤ3, ʙʨʦʤ ð ʦʪ 39,4 ʜʦ 163,8 ʤʛ/ʜʤ3, ʙʦʨ ð ʦʪ 

21,6 ʜʦ 81,2 ʤʛ/ʜʤ3. ɿʘʢʦʥʦʤʝʨʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʩʦʜʝʨʞʘʥʠʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʧʣʘʥʝ ʠ ʧʦ ʨʘʟʨʝʟʫ ʤʠʦʮʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʥʝ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ. 

ʉʫʱʝʩʪʚʝʥʥʳʤ ʦʪʣʠʯʠʝʤ ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʤʠʦʮʝʥʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ɼʞʠʛʠʥʩʢʦʡ 

ʧʣʦʱʘʜʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ɹʣʘʛʦʚʝʱʝʥʩʢʦʡ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʝʣʠʯʠʥʳ 

ʤʠʥʝʨʘʣʠʟʘʮʠʠ, ʚʦʜʳ ʧʝʨʚʦʡ ʠʟ ʥʠʭ ʦʪʥʦʩʷʪʩʷ ʢ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦʥʘʪʨʠʝʚʦʤʫ ʪʠʧʫ (ʊʘʙʣʠʮʘ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʘʣʠʟ ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʤʠʦʮʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʡ 

ɼʞʠʛʠʥʩʢʦʡ ʠ ɹʣʘʛʦʚʝʱʝʥʩʢʦʡ ʧʣʦʱʘʜʝʡ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

1. ɺ ʧʦʥʪʠʯʝʩʢʠʭ, ʤʝʦʪʠʯʝʩʢʠʭ ʠ ʚʝʨʭʥʝʩʘʨʤʘʪʩʢʠʭ ʦʪʣʦʞʝʥʠʷʭ ʭʘʨʘʢʪʝʨʥʦ ʨʘʟʚʠʪʠʝ 

ʚʳʩʦʢʦʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʚʦʜ (ʜʦ 1000 ʤʛ-ʵʢʚ/ʜʤ3 ʠ ʚʳʰʝ) ʧʨʠ ʰʠʨʦʢʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ 

(ʦʩʦʙʝʥʥʦ ʧʦ ɹʣʘʛʦʚʝʱʝʥʩʢʦʡ ʧʣʦʱʘʜʠ) ʭʣʦʨʠʜʥʦʤʘʛʥʠʝʚʦʛʦ ʪʠʧʘ; 

2. ɺ ʥʠʞʥʝʤ ʩʘʨʤʘʪʝ, ʢʘʨʘʛʘʥʝ ʠ ʯʦʢʨʘʢʝ ʧʨʦʠʩʭʦʜʠʪ ʩʥʠʞʝʥʠʝ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʚ 

ʩʨʝʜʥʝʤ ʜʦ 250ï900 ʤʛ-ʵʢʚ/ʜʤ3, ʧʨʝʦʙʣʘʜʘʶʱʝʝ ʨʘʟʚʠʪʠʝ ʧʦʣʫʯʘʝʪ 

ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦʥʘʪʨʠʝʚʳʡ ʪʠʧ ʚʦʜ; 

3. ʆʧʨʝʩʥʝʥʠʝ ʚʦʜ ʥʠʞʥʝʛʦ ʩʘʨʤʘʪʘ, ʢʘʨʘʛʘʥʘ ʠ ʯʦʢʨʘʢʘ, ʩʦʧʨʦʚʦʞʜʘʝʤʦʝ ʩʤʝʥʦʡ ʪʠʧʘ 

ʚʦʜ ʥʘ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦʥʘʪʨʠʝʚʳʡ, ʩʚʷʟʘʥʦ ʩ ʚʥʝʜʨʝʥʠʝʤ ʦʪʞʘʪʳʭ ʠʟ ʛʣʠʥ ʵʧʠʛʝʥʝʪʠʯʥʳʭ 

ʤʘʡʢʦʧʩʢʠʭ ʚʦʜ, ʠʤʝʶʱʝʤ ʠʤʧʫʣʴʩʥʳʡ ʭʘʨʘʢʪʝʨ; 
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4. ɺʦʜʳ ʤʠʦʮʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʧʦ ʩʨʘʚʥʠʚʘʝʤʳʤ ʧʣʦʱʘʜʷʤ ʩʦʜʝʨʞʘʪ ʧʨʦʤʳʰʣʝʥʥʳʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʡʦʜʘ (ʜʦ 70 ʤʛ/ʜʤ3, ʧʨʠ ʛʨʘʥʠʯʥʦʤ ʩʦʜʝʨʞʘʥʠʠ ʙʦʣʝʝ 18 ʤʛ/ʜʤ3) ʠ ʙʨʦʤʘ 

(ʜʦ148 ʤʛ/ʜʤ3 ʧʨʠ ʛʨʘʥʠʯʥʦʤ ʩʦʜʝʨʞʘʥʠʠ ʙʦʣʝʝ 25 ʤʛ/ʜʤ3); 

5. ɺʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʧʣʘʩʪʦʚʳʭ ʚʦʜʘʭ ʤʠʦʮʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʧʦ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʤ ʧʣʦʱʘʜʷʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʠʭ ʪʘʣʘʩʩʦʛʝʥʥʦʤ ʧʨʦʠʩʭʦʞʜʝʥʠʠ; 

6. ʂʦʨʨʝʣʷʮʠʦʥʥʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʩʦʜʝʨʞʘʥʠʝʤ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʠ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʴʶ 

ʤʠʦʮʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʧʦ ɹʣʘʛʦʚʝʱʝʥʩʢʦʡ ʠ ɼʞʠʛʠʥʩʢʦʡ ʧʣʦʱʘʜʷʤ ʥʝ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ; 

7. ʉʭʦʜʩʪʚʦ ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʤʠʦʮʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʧʦ ʩʨʘʚʥʠʚʘʝʤʳʤ 

ʧʣʦʱʘʜʷʤ ʫʢʘʟʳʚʘʝʪ ʥʘ ʝʜʠʥʩʪʚʦ ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠ ʦʙʱʥʦʩʪʴ ʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ, ʦʢʘʟʳʚʘʶʱʠʭ ʚʣʠʷʥʠʝ ʥʘ ʝʝ ʬʦʨʤʠʨʦʚʘʥʠʝ. 

 

ʉʪʘʪʴʷ ʧʦʜʛʦʪʦʚʣʝʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʛʨʘʥʪʘ ʈʌʌʀ (ˉ16-45-230109 ʨ_ʘ). 
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Abstract. In recent years, with the increasing severity of energy problems, more and more 

energyïsaving technologies and enhanced heat transfer methods have been valued. Pulsating flow 

enhanced heat transfer technology as a branch of enhanced heat transfer, has a wider application 

background in industrial production and living areas. In the research process of this paper, 

an experimental platform is built according to the requirements of pulsating enhanced heat 

exchange and dualïcircuit cooling. Through the experimental research on the doubleïloop air 

cooling of the fluid in the tube with pulsation, the influence of various parameters and pulsating 

characteristics of the pulsating fluid on the enhanced heat transfer is analyzed; the temperature 

of the inlet and outlet of the device under normal conditions and the flow of the fluid under 

the condition of pulse are measured through a temperature sensor. The outlet temperature was 

compared with the analysis, and the measurement data was calculated and analyzed. Experimental 

results show that the pulsation of the fluid has a significant effect on the heat transfer effect, and 

the effect of the flow rate on the pulsation enhanced heat transfer is significant. When the flow rate 

is small, the phenomenon that the fluid does not generate pulsation or pulsation is relatively weak, 

which cannot cause strong disturbance of the fluid in the heat exchange section, so that the heat 

exchange cannot be enhanced, and even the heat exchange is weakened; as the flow rate gradually 

increases, the heat transfer coefficient is enhanced. 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩ ʨʦʩʪʦʤ ʩʝʨʴʝʟʥʦʩʪʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʙʳʣʦ 

ʦʮʝʥʝʥʦ ʤʥʦʛʦ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʭ ʤʝʪʦʜʦʚ 

ʪʝʧʣʦʧʝʨʝʜʘʯʠ. ʊʝʭʥʦʣʦʛʠʷ ʪʝʧʣʦʧʝʨʝʜʘʯʠ ʩ ʧʫʣʴʩʠʨʫʶʱʠʤ ʧʦʪʦʢʦʤ ʢʘʢ ʦʪʨʘʩʣʴ 

ʧʦʚʳʰʝʥʥʦʡ ʪʝʧʣʦʧʝʨʝʜʘʯʠ ʠʤʝʝʪ ʙʦʣʝʝ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʧʨʦʤʳʰʣʝʥʥʦʤ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʠ ʞʠʣʳʭ ʧʦʤʝʱʝʥʠʷʭ. ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʨʘʙʦʪʝ ʧʦʩʪʨʦʝʥʘ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʧʣʘʪʬʦʨʤʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʧʫʣʴʩʠʨʫʶʱʝʛʦ ʨʘʩʰʠʨʝʥʥʦʛʦ 

ʪʝʧʣʦʦʙʤʝʥʘ ʠ ʜʚʫʭʢʦʥʪʫʨʥʦʛʦ ʦʭʣʘʞʜʝʥʠʷ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʚʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ 
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ʧʘʨʘʤʝʪʨʦʚ ʠ ʧʫʣʴʩʠʨʫʶʱʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʫʣʴʩʠʨʫʶʱʝʡ ʞʠʜʢʦʩʪʠ ʥʘ ʫʩʠʣʝʥʥʳʡ 

ʪʝʧʣʦʦʙʤʝʥ ʧʫʪʝʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʭʣʘʞʜʝʥʠʷ ʚʦʟʜʫʭʘ ʚ ʪʨʫʙʝ 

ʩ ʧʫʣʴʩʠʨʦʚʘʥʠʝʤ ʜʚʦʡʥʦʛʦ ʢʦʥʪʫʨʘ; ʪʝʤʧʝʨʘʪʫʨʘ ʚʭʦʜʘ ʠ ʚʳʭʦʜʘ ʫʩʪʨʦʡʩʪʚʘ ʚ ʥʦʨʤʘʣʴʥʳʭ 

ʫʩʣʦʚʠʷʭ ʠ ʧʦʪʦʢ ʞʠʜʢʦʩʪʠ ʚ ʫʩʣʦʚʠʷʭ ʠʤʧʫʣʴʩʘ ʠʟʤʝʨʷʶʪʩʷ ʯʝʨʝʟ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʜʘʪʯʠʢ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʥʘ ʚʳʭʦʜʝ ʩʨʘʚʥʠʚʘʣʘʩʴ ʩ ʘʥʘʣʠʟʦʤ, ʠ ʜʘʥʥʳʝ ʠʟʤʝʨʝʥʠʡ ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʠ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʫʣʴʩʘʮʠʷ ʞʠʜʢʦʩʪʠ 

ʦʢʘʟʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʵʬʬʝʢʪ ʪʝʧʣʦʧʝʨʝʜʘʯʠ, ʠ ʚʣʠʷʥʠʝ ʩʢʦʨʦʩʪʠ ʧʦʪʦʢʘ ʥʘ 

ʫʣʫʯʰʝʥʥʫʶ ʪʝʧʣʦʧʝʨʝʜʘʯʫ ʧʨʠ ʧʫʣʴʩʘʮʠʠ ʷʚʣʷʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤ. ʂʦʛʜʘ ʩʢʦʨʦʩʪʴ ʧʦʪʦʢʘ 

ʤʘʣʘ, ʞʠʜʢʦʩʪʴ ʥʝ ʛʝʥʝʨʠʨʫʝʪ ʧʫʣʴʩʘʮʠʠ ʠʣʠ ʧʫʣʴʩʘʮʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʣʘʙʳʝ, ʯʪʦ ʥʝ ʤʦʞʝʪ 

ʚʳʟʚʘʪʴ ʩʠʣʴʥʦʝ ʚʦʟʤʫʱʝʥʠʝ ʞʠʜʢʦʩʪʠ ʚ ʩʝʢʮʠʠ ʪʝʧʣʦʦʙʤʝʥʘ, ʪʘʢ ʯʪʦ ʪʝʧʣʦʦʙʤʝʥ ʥʝ ʤʦʞʝʪ 

ʙʳʪʴ ʫʩʠʣʝʥ, ʠ ʜʘʞʝ ʪʝʧʣʦʦʙʤʝʥ ʦʩʣʘʙʣʝʥ; ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʩʢʦʨʦʩʪʠ ʧʦʪʦʢʘ ʢʦʵʬʬʠʮʠʝʥʪ 

ʪʝʧʣʦʧʝʨʝʜʘʯʠ ʧʦʩʪʝʧʝʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. 

 

Keywords: diesel generators, pulsation, double-loop, enhanced heat transfer. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʠʟʝʣʴ-ʛʝʥʝʨʘʪʦʨʳ, ʧʫʣʴʩʘʮʠʷ, ʜʚʦʡʥʦʡ ʮʠʢʣ, ʧʦʚʳʰʝʥʥʘʷ 

ʪʝʧʣʦʧʝʨʝʜʘʯʘ. 

 

 

Introduction 

During the operation of an automobile engine, due to changes in the ambient temperature, the 

combined effects of the use of a maintenance kit, operation, and load, as well as the limitations of 

the cooling water pump that can only operate with the operation of the engine, it is easy to cause the 

engine to warm up slowly, Blue smoke, overheating, etc. In the transportation process, automobile 

engines frequently mutate from heavy load to idling. At this time, the cooling system of the 

traditional engine is limited by the crankshaft drive, the speed is low, and it does not dissipate heat, 

which can easily lead to overheating of the engine [1ï4]. 

In order to solve the above problems, in view of the widespread preheating of domestic truck 

engines, the serious environmental pollution caused by exhaust emissions, and the overheating 

problems that occur during low-speed and high-load conditions, the article changes the traditional 

single-circuit cooling system of the engine to a double-loop cooling system for cylinder heads and 

cylinders. The temperature was separately controlled, and the cooling systemôs drive and control 

methods were improved and explored [5]. 

 

Material and research methods 

Through the experimental research on the double-loop air cooling of the fluid in the tube with 

pulsation, the influence of various parameters and pulsating characteristics of the pulsating fluid on 

the enhanced heat transfer is analyzed; the temperature of the inlet and outlet of the device under 

normal conditions and the flow of the fluid under the condition of pulse are measured through a 

temperature sensor [6ï8]. The outlet temperature was compared with the analysis, and the 

measurement data was calculated and analyzed. The following Figure 1 shows the structure of the 

entire device [9ï12]. 
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Figure 1. Structure of Double-loop air cooling of diesel electricïpower generator with the pulse 

regimen. 

 

Results and discussion 

Figure 2 is the comparison curve of the outlet temperature of the engine water jacket under 

normal operating conditions and with a pulse mechanism. 

 

 
Figure 2. The outlet tmeperature of engine water jacket. 

 

Figure 3 is the comparison curve of the inlet temperature of the engine water jacket under 

normal operating conditions and with a pulse mechanism. 
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Figure 3. The outlet temperature of exhaust gas heat exchanger. 

 

Figure 4 is the comparison curve of the outlet temperature of the exhaust gas heat exchanger 

under normal operating conditions and with a pulse mechanism. 

 

 
Figure 4. The inlet temperature of exhaust gas heat exchanger. 

 

Figure 5 is the comparison curve of the inlet temperature of the exhaust gas heat exchanger 

under normal operating conditions and with a pulse mechanism. 
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Figure 5. The inlet temperature of exhaust gas heat exchanger. 

 

Conclusions 

1. When the flow rate is small, the phenomenon that the fluid does not generate pulsation or 

pulsation is relatively weak, which can not cause strong disturbance of the fluid in the heat 

exchange section, so that the heat exchange cannot be enhanced, and even the heat exchange is 

weakened;  

2. As the flow rate increases, the heat transfer coefficient increases and the heat exchange 

effect becomes more pronounced. The pulsation of the fluid has a significant effect on the heat 

transfer effect, and the effect of the flow rate on the pulsation enhanced heat transfer is significant. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʠʩʩʣʝʜʦʚʘʣʠʩʴ ʤʝʪʦʜʳ ʧʦʣʫʯʝʥʠʷ ʘʤʦʨʬʥʳʭ ʣʝʥʪ. ʉ ʧʦʤʦʱʴʶ 

ʦʭʣʘʞʜʘʶʱʝʛʦ ʙʘʨʘʙʘʥʘ ʧʦʣʫʯʝʥʳ ʘʤʦʨʬʥʳʝ ʣʝʥʪʳ ʥʘ ʦʩʥʦʚʝ CoFe. ʇʦʣʫʯʝʥʥʳʝ ʘʤʦʨʬʥʳʝ 

ʣʝʥʪʳ ʧʦʜʚʝʨʛʘʣʠʩʴ ʦʪʞʠʛʫ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 420 ÁC ʚ ʚʘʢʫʫʤʝ ʠ ʚ ʚʦʟʜʫʭʝ. ɹʳʣʠ 

ʠʩʩʣʝʜʦʚʘʥʳ ʤʘʛʥʠʪʦʦʧʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʣʫʯʝʥʥʳʭ ʘʤʦʨʬʥʳʭ ʣʝʥʪ. 

 

Abstract. Methods for the preparation of amorphous tapes were studied and the amorphous 

tapes based on CoFe were obtained with the aid of a cooling drum. The resulting amorphous 

ribbons were annealed at 420 ÁC in a vacuum and in the air. The magnetoïoptical properties 

of the obtained amorphous ribbon were investigated. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʤʦʨʬʥʳʝ ʣʝʥʪʳ, ʕʕʂ, ʵʢʚʘʪʦʨʠʘʣʴʥʳʡ ʵʬʬʝʢʪ ʂʝʨʨʘ, ʦʪʞʠʛ. 

 

Keywords: amorphous ribbons, equatorial Kerr effect, annealing. 

 

ɺ ʥʘʯʘʣʝ 60-ʭ ʛʦʜʦʚ ʚ ʥʘʫʯʥʦʤ ʤʠʨʝ ʨʘʩʧʨʦʩʪʨʘʥʠʣʦʩʴ ʩʦʦʙʱʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʧʦʣʫʯʝʥʳ 

ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʩʧʣʘʚʳ, ʥʝ ʠʤʝʶʱʠʝ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ. ʄʝʪʘʣʣʳ ʠ ʩʧʣʘʚʳ ʩ 

ʙʝʩʧʦʨʷʜʦʯʥʳʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʘʪʦʤʦʚ ʩʪʘʣʠ ʥʘʟʳʚʘʪʴ ʘʤʦʨʬʥʳʤʠ ʤʝʪʘʣʣʠʯʝʩʢʠʤʠ 

ʩʪʝʢʣʘʤʠ, ʦʪʜʘʚʘʷ ʜʦʣʞʥʦʝ ʪʦʡ ʘʥʘʣʦʛʠʠ, ʢʦʪʦʨʘʷ ʩʫʱʝʩʪʚʫʝʪ ʤʝʞʜʫ ʥʝʫʧʦʨʷʜʦʯʝʥʥʦʡ 

ʩʪʨʫʢʪʫʨʦʡ ʤʝʪʘʣʣʠʯʝʩʢʦʝ ʩʧʣʘʚʘ ʠ ʥʝʦʨʛʘʥʠʯʝʩʢʠʤ ʩʪʝʢʣʦʤ. 

ʆʪʢʨʳʪʠʝ ʘʤʦʨʬʥʳʭ ʤʝʪʘʣʣʦʚ ʚʥʝʩʣʦ ʙʦʣʴʰʦʡ ʚʢʣʘʜ ʚ ʥʘʫʢʝ ʦ ʤʝʪʘʣʣʘʭ, ʩʫʱʝʩʪʚʝʥʥʦ 

ʠʟʤʝʥʠʚ ʥʘʰʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʥʠʭ. ʆʢʘʟʘʣʦʩʴ, ʯʪʦ ʘʤʦʨʬʥʳʝ ʤʝʪʘʣʣʳ ʨʘʟʠʪʝʣʴʥʦ 

ʦʪʣʠʯʘʶʪʩʷ ʧʦ ʩʚʦʠʤ ʩʚʦʡʩʪʚʘʤ ʦʪ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʢʨʠʩʪʘʣʣʦʚ, ʜʣʷ ʢʦʪʦʨʳʭ ʭʘʨʘʢʪʝʨʥʦ 

ʫʧʦʨʷʜʦʯʝʥʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʘʪʦʤʦʚ [1]. 

 

ʊʝʭʥʦʣʦʛʠʷ ʧʦʣʫʯʝʥʠʷ ʘʤʦʨʬʥʳʭ ʣʝʥʪ 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʘʤʦʨʬʥʳʭ ʤʘʪʝʨʠʘʣʘʭ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʪʝʭʥʦʣʦʛʠʷ 

ʧʦʣʫʯʝʥʠʷ ʵʪʠʭ ʤʘʪʝʨʠʘʣʦʚ (ʈʠʩʫʥʢʠ 1ï2). ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʛʦ ʤʝʪʦʜʦʚ ʧʦʣʫʯʝʥʠ ̫

ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʩʪʝʢʦʣ ʚ ʘʤʦʨʬʥʳʭ ʩʪʨʫʢʪʫʨʘʭ, ʥo, ʩʘʤʳʡ ʜʦʩʪʫʧʥʳʡ ʦʪʞʠʛ ð ʚ ʩʦʩʪʦʷʥʠʠ 

ʞʠʜʢʦʩʪʠ. ɺʦ ʚʩʝʭ ʫʩʪʘʥʦʚʢʘʭ ʜʣʷ ʦʪʞʠʛʘ ʚ ʩʦʩʪʦʷʥʠʠ ʞʠʜʢʦʩʪʠ, ʞʠʜʢʦʩʪʴ ʧʦʧʘʜʘʝʪ ʥʘ 
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ʧʦʚʝʨʭʥʦʩʪʠ ʚʨʘʱʘʶʱʝʛʦʩʷ ʦʭʣʘʞʜʘʶʱʝʛʦ ʜʠʩʢʘ ʠ ʦʭʣʘʞʜʘʝʪʩʷ ʩ ʙʦʣʴʰʦʡ ʩʢʦʨʦʩʪʴʶ (105ï

107 Áʉ/ʩʝʢ) ʠ ʙʳʩʪʨʦ ʟʘʪʚʝʨʜʝʚʘʝʪ [2ï3]. 

ʊʦʣʱʠʥʘ ʣʝʥʪ ʧʦʣʫʯʘʝʤʳʭ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʦʭʣʘʞʜʘʶʱʝʛʦ ʙʘʨʘʙʘʥʘ ʟʘʚʠʩʠʪ ʦʪ 

ʩʢʦʨʦʩʪʠ ʙʘʨʘʙʘʥʘ ʠ ʩʢʦʨʦʩʪʠ ʪʝʯʝʥʠʷ ʞʠʜʢʦʩʪʠ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʘʤʦʨʬʥʳʭ ʣʝʥʪ ʥʝʦʙʭʦʜʠʤʳ 

ʤʘʪʝʨʠʘʣʳ ʩ ʚʳʩʦʢʠʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ. ɼʣʷ ʵʪʠʭ ʮʝʣʝʡ ʣʫʯʰʝ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʜʴ. ʇʨʠ ʧʦʣʫʯʝʥʠʠ ʘʤʦʨʬʥʳʭ ʣʝʥʪ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʠʛʦʪʦʚʠʪʴ ʙʘʨʘʙʘʥ. ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʶʪ ʤʝʜʥʫʶ ʪʨʫʙʫ ʜʠʘʤʝʪʨʦʤ 250 ʤʤ, ʪʦʣʱʠʥʘ 

ʩʪʝʥʦʢ 6 ʤʤ, ʚʥʫʪʨʠ ʢʦʪʦʨʦʛʦ ʨʘʟʤʝʱʘʝʪʩʷ ʚʘʣ ʜʠʘʤʝʪʨʦʤ 60 ʤʤ, ʬʫʥʢʮʠʷ ʢʦʪʦʨʦʛʦ ð 

ʦʙʝʩʧʝʯʝʥʠʝ ʦʭʣʘʞʜʝʥʠʷ. 

ɺʦ ʚʥʫʪʨʝʥʥʝʡ ʯʘʩʪʠ ʙʘʨʘʙʘʥʘ ʨʘʩʧʦʣʦʞʝʥʠʠ ʧʦʜ ʫʛʣʦʤ 90ÁK ʢ ʜʨʫʛ ʜʨʫʛʫ, ʪʨʫʙʳ 

ʜʠʘʤʝʪʨʦʤ 7 ʤʤ, ð ʦʙʲʝʜʠʥʝʥʳ. ʕʪʠ ʪʨʫʙʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʦʣʫʯʝʥʠʝ ʢʨʠʪʠʯʝʩʢʦʡ ʩʢʦʨʦʩʪʠ 

ʦʭʣʘʞʜʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʚʦʜʳ. ʇʦʩʪʫʧʘʶʱʘʷ ʠʟ 8 ʦʪʚʝʨʩʪʠʡ ʦʙʲʝʜʝʥʥʳʭ ʪʨʫʙ ʚʦʜʘ ʤʦʞʝʪ 

ʚʳʚʦʜʠʪʴʩʷ ʦʪʪʫʜʘ. ɿʘʪʝʤ ʢʨʘʷ ʙʘʨʘʙʘʥʘ ʟʘʢʨʳʚʘʶʪʩʷ ʠ ʥʘ ʪʦʢʘʨʥʦʤ ʩʪʘʥʢʝ ʫʩʪʨʘʥʷʶʪʩʷ 

ʥʝʩʠʤʤʝʪʨʠʯʥʦʩʪʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʦʣʱʠʥʘ ʙʘʨʘʙʘʥʘ ʫʤʝʥʴʰʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʪʦʯʝʥʠʷ. ɺ 

ʥʘʧʨʘʚʣʝʥʠʠ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʙʘʨʘʙʘʥʘ ð ʦʪʢʨʳʚʘʶʪʩʷ ʚʩʝʚʦʟʤʦʞʥʳʝ ʦʪʚʝʨʩʪʠʷ.  

ʇʨʠ ʵʪʦʤ ʧʨʦʮʝʩʩʝ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʜʝʨʞʘʥʠʝ ʚʥʫʪʨʝʥʥʝʡ ʩʪʦʨʦʥʳ ʙʘʨʘʙʘʥʘ ʚʦʜʦʡ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ð ʞʠʜʢʠʡ ʤʝʪʘʣʣ ʩ ʣʝʛʢʦʩʪʴʶ ʩʥʠʤʘʝʪʩʷ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʙʘʨʘʙʘʥʘ ʧʦʩʣʝ 

ʦʩʪʳʚʘʥʠʷ. ɹʘʨʘʙʘʥ ʩʚʷʟʘʥ ʩ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʜʚʠʛʘʪʝʣʝʤ ʩ ʧʦʤʦʱʴʶ ʨʝʤʥʷ. ʀʟʤʝʥʷʷ ʩʢʦʨʦʩʪʴ 

ʜʚʠʛʘʪʝʣʷ ʤʦʞʥʦ ʤʝʥʷʪʴ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʙʘʨʘʙʘʥʘ [4].  

 

 

 

ʈʠʩʫʥʦʢ 1. ʋʩʪʘʥʦʚʢʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʣʝʥʪ ʩ ʘʤʦʨʬʥʦʡ ʩʪʨʫʢʪʫʨʦʡ. 
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ʈʠʩʫʥʦʢ 2. ʇʨʦʚʝʨʢʘ ʘʤʦʨʬʥʦʩʪʠ ʧʦʣʫʯʝʥʥʳʭ ʣʝʥʪ ʨʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʳʤ ʘʥʘʣʠʟʦʤ. 

 

ʇʦʣʫʯʝʥʥʳʝ ʣʝʥʪʳ ʠʩʩʣʝʜʦʚʘʣʠʩʴ ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʘʭ ʦʙʨʘʙʦʪʢʠ. 

ɺʳʙʦʨ ʧʨʘʚʠʣʴʥʦʡ ʤʝʪʦʜʠʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ 

ʵʪʘʧʦʤ ʧʨʦʚʦʜʠʤʳʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ ʠ ʫʩʧʝʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʦ ʤʥʦʛʦʤ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʝʪʦʜʘʤʠ ʠ ʩʨʝʜʩʪʚʘʤʠ ʠʟʤʝʨʝʥʠʡ. ʇʨʠʤʝʥʝʥʠʝ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʭʥʠʢʠ ʠ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝʪʦʜʠʢ ʵʢʩʧʝʨʠʤʝʥʪʘ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ ʧʨʦʛʨʝʩʩʘ ʚ ʣʶʙʦʡ 

ʦʙʣʘʩʪʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ.  

ʇʦʣʫʯʝʥʠʝ ʥʦʚʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩʚʷʟʘʥʦ ʢʘʢ ʩ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ 

ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʤʝʪʦʜʘ, ʪʘʢ ʠ ʩ ʧʦʚʳʰʝʥʠʝʤ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʪʦʯʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ, 

ʨʘʩhʠʨʝʥʠʝʤ ʜʠʘʧʘʟʦʥʘ ʫʩʣʦʚʠʡ, ʚ ʢʦʪʦʨʳʭ ʚʦʟʤʦʞʥʦ ʠʭ ʧʨʦʚʝʜʝʥʠʝ. 

ʇʦʵʪʦʤʫ ʩʦʚʨʝʤʝʥʥʳʡ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ ʧʨʝʜʲʷʚʣʷʝʪ ʩʚʦʠ ʪʨʝʙʦʚʘʥʠʷ 

ʢ ʤʝʪʦʜʘʤ ʠʟʤʝʨʝʥʠʡ. ɺʝʩʴʤʘ ʚʘʞʥʳʤ ʠ ʩʫʱʝʩʪʚʝʥʥʳʤ ʷʚʣʷʶʪʩʷ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ 

ʠʟʤʝʨʝʥʠʡ ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʠʟʤʝʨʝʥʠʡ, ʧʨʠʤʝʥʷʝʤʳʭ ʜʣʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʕʪʦ ʨʝʟʢʦ ʧʦʚʳʰʘʝʪ ʦʙʱʫʶ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʡ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩ ʨʘʟʚʠʪʠʝʤ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʨʝʟʢʦ ʩʥʠʟʠʣʠʩʴ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʧʨʦʩʪʦʪʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʠʟʤʝʨʝʥʠʡ ʠ 

ʢʦʥʝʯʥʳʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ, ʢʦʪʦʨʳʝ ʠʥʪʝʨʝʩʫʶʪ ʠʩʩʣʝʜʦʚʘʪʝʣʷ. ɺ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʧʦʣʫʯʝʥʠʝ 

ʢʦʥʝʯʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʪʨʝʙʫʝʪ ʧʨʦʚʝʜʝʥʠʷ ʤʥʦʛʠʭ ʵʪʘʧʦʚ ʠʟʤʝʨʝʥʠʷ, ʛʨʦʤʦʟʜʢʠʭ ʚʳʯʠʩʣʝʥʠʡ 

ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠ ʧʨʠʤʝʥʝʥʠʝ ʢʦʤʧʴʶʪʝʨʘ ʜʣʷ ʵʪʠʭ ʮʝʣʝʡ 

ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʫʩʧʝʭ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʤʦʞʥʦ ʧʦʢʘʟʘʪʴ ʵʣʣʠʧʩʦʤʝʪʨʠʯʝʩʢʠʡ ʤʝʪʦʜ 

ʠʟʤʝʨʝʥʠʡ, ʩʫʱʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʩʦʩʪʦʠʪ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʧʦʣʷʨʠʟʘʮʠʠ 

ʩʚʝʪʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʝʛʦ ʦʪʨʘʞʝʥʠʷ ʦʪ ʠʟʫʯʘʝʤʦʛʦ ʦʙʲʝʢʪʘ. ʆʩʥʦʚʦʧʦʣʘʛʘʶʱʠʡ ʚʢʣʘʜ ʚ 

ʩʦʟʜʘʥʠʠ ʦʪʨʘʞʘʪʝʣʴʥʦʡ ʧʦʣʷʨʠʤʝʪʨʠʠ, ʢʦʪʦʨʘʷ ʠʟʚʝʩʪʥʘ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʦʜ ʥʘʟʚʘʥʠʝʤ 

ʵʣʣʠʧʩʦʤʝʪʨʠʠ, ʙʳʣ ʚʥʝʩʝʥ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ɼʨʫʜʝ ʠ ʈʝʣʝʷ [5ï6].  

ʀʥʪʝʥʩʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ, ʧʨʠʤʝʥʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ 
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ʢʦʤʧʴʶʪʝʨʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʥʘʫʢʠ, ʪʝʭʥʠʢʠ ʠ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʧʦʟʚʦʣʠʣʦ 

ʫʩʪʨʘʥʠʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʪʨʫʜʥʦʩʪʠ ʩʚʷʟʘʥʥʳʝ ʩ ʛʨʦʤʦʟʜʢʠʤʠ ʚʳʯʠʩʣʝʥʠʷʤʠ, ʩʣʦʞʥʳʤʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʦʧʝʨʘʮʠʷʤʠ. ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠ ʧʨʠʤʝʥʝʥʠʝ ʧʝʨʩʦʥʘʣʴʥʳʭ 

ʢʦʤʧʴʶʪʝʨʦʚ ʩ ʤʥʦʛʠʤʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʚ ʪʝʭʥʠʢʝ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʧʨʠ ʵʣʣʠʧʩʦʤʝʪʨʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʷʭ, ʧʦʟʚʦʣʠʣʠ ʧʨʝʚʨʘʪʠʪʴ ʵʣʣʠʧʩʦʤʝʪʨʠʶ ʚ ʚʝʩʴʤʘ 

ʵʬʬʝʢʪʠʚʥʳʡ, ʦʙʣʘʜʘʶʱʠʡ ʫʥʠʢʘʣʴʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʤʝʪʦʜ, ʢʦʪʦʨʳʡ ʥʘʭʦʜʠʪ 

ʧʨʠʤʝʥʝʥʠʝ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʩʘʤʳʭ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʪʘʢʠʭ ʦʙʣʘʩʪʷʭ, ʢʘʢ 

ʬʠʟʠʢʘ ʪʚʝʨʜʦʛʦ ʪʝʣʘ, ʬʠʟʠʢʘ ʠ ʭʠʤʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʪ. ʜ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʧʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʥʘ ʦʩʥʦʚʝ ʥʠʢʝʣʷ, ʢʦʙʘʣʴʪʘ 

ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʦʜʠʥ ʠʟ ʧʨʦʩʪʳʭ ʚʘʨʠʘʥʪʦʚ ʵʣʣʠʧʩʦʤʝʪʨʠʠ, ʢʦʪʦʨʳʡ ʥʦʩʠʪ ʥʘʟʚʘʥʠʝ 

ʧʦʣʷʨʠʤʝʪʨʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ɹʠʪʪʠ [2]. ʕʪʦʪ ʤʝʪʦʜ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʨʠʘʥʪʦʚ ɼʨʫʜʝ ʠ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʤ ɹʠʪʪʠ.  

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʚʦʜʠʤʳʭ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʟʚʦʣʠʣʠ 

ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʦʣʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʠʟʤʝʥʝʥʠʠ ʵʣʝʢʪʨʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ 

ʩʧʣʘʚʦʚ ʥʘ ʦʩʥʦʚʝ ʥʠʢʝʣʷ ʧʦʩʣʝ ʩʧʣʘʚʣʝʥʠʷ, ʪʘʢʞʝ ʦ ʚʣʠʷʥʠʠ ʣʝʛʠʨʦʚʘʥʠʷ ʠ ʫʧʦʨʷʜʦʯʝʥʠʷ, 

ʧʦʤʠʤʦ ʦʧʪʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʝʱʝ ʧʨʦʚʦʜʠʪʴ ʤʘʛʥʠʪʦʦʧʪʠʯʝʩʢʠʝ ʠʟʤʝʨʝʥʠʷ. 

ʉʘʤʳʤʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʤʝʪʦʜʘʤʠ ʜʣʷ ʤʘʛʥʠʪʦʦʧʪʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ ʷʚʣʷʶʪʩʷ 

ʤʘʛʥʠʪʦʦʧʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʌʘʨʘʜʝʷ, ʧʦʣʷʨʥʳʡ ʠ ʵʢʚʘʪʦʨʠʘʣʴʥʳʡ ʤʘʛʥʠʪʦʦʧʪʠʯʝʩʢʠʝ 

ʵʬʬʝʢʪʳ ʂʝʨʨʘ.  

ɼʣʷ ʥʘʰʠʭ ʤʘʛʥʠʪʦʦʧʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣ ʚʳʙʨʘʥ ʵʢʚʘʪʦʨʠʘʣʴʥʳʡ 

ʤʘʛʥʝʪʦʦʧʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʂʝʨʨʘ, ʪ. ʢ. ʧʨʠ ʵʪʦʤ ʵʬʬʝʢʪʝ ʧʦʜʤʘʛʥʠʯʠʚʘʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʚʜʦʣʴ 

ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʨʘʟʮʘ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦʚʠʪʴ ʦʙʨʘʟʝʮ ʚ ʤʝʞʧʦʣʶʩʥʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʘ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʤʦʞʥʦ ʙʳʣʦ ʣʫʯʰʝ ʩʦʚʤʝʩʪʠʪʴ ʦʧʪʠʯʝʩʢʠʝ 

ʠ ʤʘʛʥʠʪʦʦʧʪʠʯʝʩʢʠʝ ʠʟʤʝʨʝʥʠʷ. 

ʉ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʟʤʝʨʝʥʠʠ ʠ ʧʨʦʚʝʜʝʥʠʷ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʧʪʠʯʝʩʢʠʭ ʠ ʤʘʛʥʠʪʦʦʧʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠʟʫʯʘʝʤʳʭ ʩʧʣʘʚʦʚ ʥʘ ʦʩʥʦʚʝ 

ʥʠʢʝʣʷ, ʥʘʤʠ ʙʳʣʘ ʩʦʟʜʘʥʘ ʫʥʠʚʝʨʩʘʣʴʥʘʷ ʫʩʪʘʥʦʚʢʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʪʠʯʝʩʢʠʭ ʠ 

ʤʘʛʥʠʪʦʦʧʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʤʝʪʘʣʣʦʚ ʠ ʩʧʣʘʚʦʚ [7].  

ʕʪʘ ʫʩʪʘʥʦʚʢʘ, ʙʳʣʘ ʩʦʟʜʘʥʘ ʚ ʅʀʃ çʌʠʟʠʢʘ ʤʝʪʘʣʣʦʚ ʠ ʩʧʣʘʚʦʚè ʧʨʠ ʢʘʬʝʜʨʝ ʬʠʟʠʢʠ 

ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʠ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʣʥʦʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʫʩʪʘʥʦʚʢʫ ʚʚʝʜʝʥʳ ʫʩʪʨʦʡʩʪʚʦ ʢʦʥʪʨʦʣʷ ʫʛʣʘ ʧʦʚʦʨʦʪʘ 

(ʫʩʪʨʦʡʩʪʚʦ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʚʦʨʦʪʘ ʘʥʘʣʠʟʘʪʦʨʘ), ʙʣʦʢ ʜʝʣʝʥʠʷ ʩʠʛʥʘʣʦʚ, ʫʩʪʨʦʡʩʪʚʦ 

ʫʧʨʘʚʣʝʥʠʷ ʰʘʛʦʚʳʤ ʜʚʠʛʘʪʝʣʝʤ, ʢʦʪʦʨʦʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʣʘʚʥʫʶ ʩʧʝʢʪʨʘʣʴʥʫʶ ʨʘʟʚʝʨʪʢʫ 

ʧʨʠ ʠʟʤʝʨʝʥʠʷʭ, ʙʣʦʢ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʨʝʞʠʤʦʚ ʠʟʤʝʨʝʥʠʡ, ʘ ʪʘʢʞʝ ʙʣʦʢ ʨʝʛʫʣʠʨʦʚʢʠ 

ʪʝʤʧʝʨʘʪʫʨʳ. 

ɹʣʦʢ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʨʝʞʠʤʦʚ ʠʟʤʝʨʝʥʠʡ ʟʘʜʘʝʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʦʧʪʠʯʝʩʢʠʭ ʠ 

ʤʘʛʥʠʪʦʦʧʪʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ, ʚʨʝʤʷ ʦʜʥʦʛʦ ʮʠʢʣʘ ʠʟʤʝʨʝʥʠʡ, ʚʢʣʶʯʝʥʠʝ ʠ ʦʪʢʣʶʯʝʥʠʝ 

ʫʩʪʨʦʡʩʪʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʚʦʨʦʪʘ ʘʥʘʣʠʟʘʪʦʨʘ ʠ ʫʧʨʘʚʣʝʥʠʷ ʰʘʛʦʚʳʤ ʜʚʠʛʘʪʝʣʝʤ.  

ɹʣʦʢ ʨʝʛʫʣʠʨʦʚʢʠ ʪʝʤʧʝʨʘʪʫʨʳ ʩʣʫʞʠʪ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʩʪʘʙʠʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚ 

ʨʘʙʦʯʝʤ ʦʙʲʝʤʝ, ʚ ʢʦʪʦʨʦʤ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʠʩʩʣʝʜʫʝʤʳʡ ʦʙʨʘʟʝʮ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʥʠʟʢʠʭ ʠ 

ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʘ ʪʘʢʞʝ ʧʨʠ ʢʦʤʥʘʪʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ. ʕʪʦ ʥʝʦʙʭʦʜʠʤʦ ʚ ʩʣʫʯʘʷʭ, 

ʢʦʛʜʘ ʪʨʝʙʫʝʪʩʷ ʪʦʯʥʳʝ ʠʟʤʝʨʝʥʠʷ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʧʣʘʚʦʚ ʦʪ 

ʪʝʤʧʝʨʘʪʫʨʳ. ɺʩʝ ʵʪʠ ʫʩʪʨʦʡʩʪʚʘ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʚ ʭʦʜʝ ʧʨʦʚʦʜʠʤʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ.  

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʫʩʪʘʥʦʚʢʠ ʧʨʠʤʝʥʝʥʘ ʤʦʜʫʣʷʮʠʷ ʩʚʝʪʘ ʥʘ ʚʭʦʜʝ 

ʫʩʪʘʥʦʚʢʠ.  

ɺ ʢʘʯʝʩʪʚʝ ʧʦʣʷʨʠʟʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ ʫʩʪʘʥʦʚʢʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠʟʤʳ ɻʣʘʥʘïʊʦʤʩʦʥʘ 

(ʩʪʝʧʝʥʴ ʧʦʣʷʨʠʟʘʮʠʠ ʥʝ ʥʠʞʝ 104), ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʦʤʝʰʝʥʳ ʚ ʦʧʨʘʚʢʠ ʩ ʣʠʤʙʘʤʠ, 

ʧʦʟʚʦʣʷʶʱʠʤʠ ʦʧʨʝʜʝʣʷʪʴ ʚʝʣʠʯʠʥʳ ʘʟʠʤʫʪʘʣʴʥʳʭ ʫʛʣʦʚ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ ʤʠʥʫʪʳ. ʆʧʨʘʚʢʠ 
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ʙʳʣʠ ʟʘʢʨʝʧʣʝʥʳ ʥʘ ʣʠʤʙʘʭ ʩ ʧʦʤʦʱʴʶ ʧʨʫʞʠʥ ʠ ʚʠʥʪʦʚ, ʧʨʠ ʧʦʤʦʱʠ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʙʳʣʦ 

ʶʩʪʠʨʦʚʘʪʴ ʧʣʦʩʢʦʩʪʴ ʧʦʣʷʨʠʟʘʪʦʨʘ ʠ ʘʥʘʣʠʟʘʪʦʨʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʣʫʯʘ ʧʦʜʘʶʱʝʛʦ ʩʚʝʪʘ 

ʩʪʨʦʛʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ. 

ɺ ʫʩʪʘʥʦʚʢʝ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʜʢʣʶʯʝʥʠʷ ʇʂ ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʚʳʯʠʩʣʝʥʠʝ ʦʧʨʝʜʝʣʷʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ (ʦʧʪʠʯʝʩʢʠʭ ʢʦʥʩʪʘʥʪ ʠ ʤʘʛʥʠʪʦʦʧʪʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ) 

ʧʦʩʣʝ ʢʘʞʜʦʛʦ ʮʠʢʣʘ ʠʟʤʝʨʝʥʠʡ. 

ʋʩʪʘʥʦʚʢʘ ʧʦʩʪʨʦʝʥʘ ʥʘ ʙʘʟʝ ʤʦʥʦʭʨʦʤʘʪʦʨʘ, ʪʠʧʘ ʄɼʈ-12 ʩʦ ʩʤʝʥʥʳʤʠ 

ʜʠʬʨʘʢʮʠʦʥʥʳʤʠ ʨʝʰʝʪʢʘʤʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʮʠʬʨʦʚʦʛʦ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʚʦʣʴʪʤʝʪʨʘ ɺ7-46, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʚʳʭʦʜ ʩ ʮʠʬʨʦʚʳʤ 

ʢʦʜʦʤ, ʚʦʟʤʦʞʥʦʩʪʴ ʚʥʫʪʨʝʥʥʝʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 

ʕʢʚʘʪʦʨʠʘʣʴʥʳʡ ʵʬʬʝʢʪ ʂʝʨʨʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʣʠʥʝʡʥʦ ʧʦʣʷʨʠʟʦʚʘʥʥʦʛʦ ʩʚʝʪʘ, ʦʪʨʘʞʝʥʥʦʛʦ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʨʘʟʮʘ 

ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ ʤʘʛʥʠʪʥʦʤ ʧʦʣʝ: 

 

 

 

ʛʜʝ I ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʪʨʘʞʝʥʥʦʛʦ ʩʚʝʪʘ ʚ ʤʘʛʥʠʪʥʦʤ ʧʦʣʝ, ʘ I0 ʟʥʘʯʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ. ɼʣʷ ʚʳʯʠʩʣʝʥʠʷ ʥʝʜʠʘʛʦʥʘʣʴʥʦʡ ʢʦʤʧʦʥʝʥʪʳ ʪʝʥʟʦʨʘ 

ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʠ, ʵʢʚʘʪʦʨʠʘʣʴʥʳʡ ʵʬʬʝʢʪ ʂʝʨʨʘ ʠʟʤʝʨʷʝʪʩʷ ʧʨʠ ʜʚʫʭ ʨʘʟʥʳʭ 

ʫʛʣʘʭ ʧʘʜʝʥʠʷ ʩʚʝʪʘ [4ï8]. 

 

 

 

ɿʜʝʩʴ ʘ1, ʚ1, ʠ ʘ2, ʚ2, ʧʘʨʘʤʝʪʨʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʧʪʠʯʝʩʢʠʤʠ ʢʦʥʩʪʘʥʪʘʤʠ, ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʠʟ ʦʧʪʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ 

 

   

 

 

ʛʜʝ ɸ ʠ ɺ ʦʧʨʝʜʝʣʷʶʪʩʷ ʠʟ ʩʣʝʜʫʶʱʠʭ ʫʨʘʚʥʝʥʠʡ: 

 

   

  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʝʱʝʩʪʚʘ, ʦʙʣʘʜʘʶʱʠʝ ʵʬʬʝʢʪʦʤ ɻʄʀ (ʘʤʦʨʬʥʳʝ, ʣʝʥʪʳ, 

ʧʨʦʚʦʣʦʢʠ, ʧʣʝʥʢʠ, ʩʣʦʠʩʪʳʝ ʩʪʨʫʢʪʫʨʳ), ʧʦʚʩʝʤʝʩʪʥʦ ʩʠʥʪʝʟʠʨʫʶʪʩʷ, ʘʢʪʠʚʥʦ ʠʟʫʯʘʶʪʩʷ ʠʭ 

ʬʠʟʠʯʝʩʢʦʝ ʩʚʦʡʩʪʚʘ, ʨʝʰʘʶʪʩʷ ʟʘʜʘʯʠ ʫʩʪʘʥʦʚʣʝʥʠʷ ʧʨʠʨʦʜʳ ʠ ʤʝʭʘʥʠʟʤʦʚ ʧʨʦʷʚʣʝʥʠʷ 

ɻʄʀ ʥʘ ʚʳʩʦʢʠʭ ʠ ʥʠʟʢʠʭ ʯʘʩʪʦʪʘʭ. ʇʨʠʯʠʥʳ ʪʘʢʦʛʦ ʚʥʠʤʘʥʠʷ ʩʚʷʟʘʥʳ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʧʨʠʤʝʥʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ, ʩ ɻʄʀ ʚʦʟʥʠʢʘʝʪ ʨʷʜ ʪʨʫʜʥʦʩʪʝʡ. ɺ ʯʘʩʪʥʦʩʪʠ, ʜʦ 

ʩʠʭ ʧʦʨ ʥʝ ʨʝʰʝʥʘ ʧʨʦʙʣʝʤʘ ʧʦʣʫʯʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʩ ɻʄʀ, ʦʙʣʘʜʘʶʱʠʭ ʩʪʘʙʠʣʴʥʳʤʠ, 
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ʚʦʩʧʨʦʠʟʚʦʜʠʤʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. ʂʨʦʤʝ ʪʦʛʦ ʥʝʪ ʧʦʣʥʦʡ ʷʩʥʦʩʪʠ ʚ ʧʦʥʠʤʘʥʠʠ ʧʨʠʨʦʜʳ ʠ 

ʤʝʭʘʥʠʟʤʦʚ ɻʄʀ ʚ ʬʝʨʨʦʤʘʛʥʠʪʘʭ. ʉ ʵʪʦʡ ʮʝʣʴʁ  ʧʨʦʚʦʜʠʣʦʩʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʘʛʥʠʪʦʦʧʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʚ ʘʤʦʨʬʥʳʭ ʣʝʥʪʘʭ (CoFe)75Si10B15 ʥʝ 

ʦʙʨʘʙʦʪʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʦʪʦʞʞʝʥʥʳʭ ʥʘ ʚʦʟʜʫʭʝ ʠ ʚ ʚʘʢʫʫʤʝ (ʈʠʩʫʥʦʢ 3). 

 

ʈʠʩʫʥʦʢ 3. ʕʢʚʘʪʦʨʠʘʣʴʥʳʡ ʵʬʬʝʢʪ ʂʝʨʨʘ ʦʙʨʘʟʮʦʚ ʩʧʝʢʪʨʳ ʘʤʦʨʬʥʳʭ ʣʝʥʪ, ʦʪʞʠʛ ʚ ʚʦʟʜʫʭʝ ʚ 

ʨʘʟʥʳʝ ʧʝʨʠʦʜʳ ʚʨʝʤʝʥʠ ʚ ʧʦʣʝ 2e. 

 

ʆʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʚʠʜ ʩʧʝʢʪʨʘʣʴʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʵʢʚʘʪʦʨʠʘʣʴʥʦʛʦ ʵʬʬʝʢʪʘ ʂʝʨʨʘ ʜʣʷ 

ʘʤʦʨʬʥʳʭ ʣʝʥʪ ʩʠʣʴʥʦ ʟʘʚʠʩʠʪ ʦʪ ʫʩʣʦʚʠʡ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ. ɼʣʷ ʩʝʨʠʠ ʦʙʨʘʟʮʦʚ, 

ʦʪʦʞʞʝʥʥʳʭ ʥʘ ʚʦʟʜʫʭʝ ʧʨʠ ʟʥʘʯʝʥʠʷʭ ʧʦʣʷ 2Ñ3 ɻ ʨʩʪʝʜ, ʬʦʨʤʘ ʩʧʝʢʪʨʦʚ ʠ ʚʝʣʠʯʠʥʘ ʵʬʬʝʢʪʘ 

ʂʝʨʨʘ ʠʟʤʝʥʷʝʪʩʷ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʦʪʞʠʛʘ. ɼʣʷ ʥʝʦʙʨʘʙʦʪʘʥʥʦʡ ʣʝʥʪʳ ʠ ʦʙʨʘʟʮʘ, 

ʦʪʦʞʞʝʥʥʦʛʦ ʚ ʪʝʯʝʥʠʝ 20 ʤʠʥʫʪ, ʚʝʣʠʯʠʥʘ ʵʢʚʘʪʦʨʠʘʣʴʥʦʛʦ ʵʬʬʝʢʪʘ ʨʘʩʪʝʪ ʚ ʦʙʣʘʩʪʠ 

ʵʥʝʨʛʠʡ ʧʘʜʘʶʱʝʛʦ ʩʚʝʪʘ ʦʪ 1,5 ʜʦ 2,5 ʵɺ, ʠ ʥʘʯʠʥʘʷ ʩ 3 ʵɺ ʧʦʩʪʦʷʥʥʦ ʧʨʠʦʙʨʝʪʘʝʪ ʯʘʩʪʦʪʥʦï

ʥʝʟʘʚʠʩʠʤʳʡ ʚʠʜ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ ʩʦʧʦʩʪʘʚʣʝʥʳ ʩ ʠʟʚʝʩʪʥʳʤʠ ʩʧʝʢʪʨʘʣʴʥʳʤʠ 

ʟʘʚʠʩʠʤʦʩʪʷʤʠ ʵʢʚʘʪʦʨʠʘʣʴʥʦʛʦ ʵʬʬʝʢʪʘ ʂʝʨʨʘ ʘʤʦʨʬʥʳʭ ʩʧʣʘʚʦʚ ʥʘ ʦʩʥʦʚʝ Co, ʢʦʪʦʨʳʝ 

ʦʙʣʘʜʘʶʪ ʰʠʨʦʢʠʤ ʤʘʢʩʠʤʫʤʦʤ ʚ ʨʘʡʦʥʝ 3 ʵɺ. 

 

 

ʈʠʩʫʥʦʢ 4. ʉʧʝʢʪʨ ʵʬʬʝʢʪʘ ʕʕʂ ʧʨʠ T = 420 ÁC ʚ ʚʘʢʫʫʤʝ ʚ ʨʘʟʥʳʝ ʧʝʨʠʦʜʳ ʚʨʝʤʝʥʠ. 
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ʉʨʘʚʥʠʚʘʝʤʳʝ ʢʨʠʚʳʝ ʠʤʝʶʪ ʩʭʦʜʥʫʶ ʬʦʨʤʫ ʠ ʚʝʣʠʯʠʥʫ ʤʘʛʥʠʪʦʦʧʪʠʯʝʩʢʦʝ ʵʬʬʝʢʪʘ. 

ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʚʨʝʤʝʥʥʳ ʦʪʞʠʛʘ ʩʧʝʢʪʨʳ ʵʢʚʘʪʦʨʠʘʣʴʥʦʛʦ ʵʬʬʝʢʪʘ ʂʝʨʨʘ ʘʤʦʨʬʥʳʭ ʣʝʥʪ 

ʪʨʘʥʩʬʦʨʤʠʨʫʶʪʩʷ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʧʦʷʚʣʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚ ʦʙʣʘʩʪʠ ʵʥʝʨʛʠʡ 

ʧʘʜʘʶʱʝʛʦ ʩʚʝʪʘ ~1,8 ɻɺ ʠ ~ 4,5 ɻ ɺ. ʉʨʘʚʥʝʥʠʝ ʩ ʪʠʧʠʯʥʳʤʠ ʩʧʝʢʪʨʘʣʴʥʳʤʠ ʟʘʚʠʩʠʤʦʩʪʷʤʠ 

ʜʣʷ ʩʧʣʘʚʦʚ Co, ʧʦʟʚʦʣʷʝʪ ʧʨʠʡʪʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʵʬʬʝʢʪ ʂʝʨʨʘ ʦʪʦʞʞʝʥʥʳʭ ʥʘ ʚʦʟʜʫʭʝ 

ʘʤʦʨʬʥʳʭ ʣʝʥʪ ʧʦʩʪʝʧʝʥʥʦ ʧʨʠʦʙʨʝʪʘʝʪ ʚʠʜ, ʩʚʦʡʩʪʚʝʥʥʳʡ ʤʦʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʤ ʩʧʣʘʚʘʤ 

Co. ʂʘʢʠʭ-ʣʠʙʦ ʠʟʤʝʥʝʥʠʡ ʚ ʩʧʝʢʪʨʘʣʴʥʳʭ ʟʘʚʠʩʠʤʦʩʪʷʭ ʵʢʚʘʪʦʨʠʘʣʴʥʦʛʦ ʵʬʬʝʢʪʘ ʂʝʨʨʘ 

ʦʙʨʘʟʮʦʚ, ʦʪʪʦʞʝʥʥʳʭ ʚ ʚʘʢʫʫʤʝ, ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ (ʈʠʩʫʥʦʢ 4).  

ʉʧʝʢʪʨʳ ʵʢʚʘʪʦʨʠʘʣʴʥʦʛʦ ʵʬʬʝʢʪʘ ʂʝʨʨʘ ʘʤʦʨʬʥʳʭ ʣʝʥʪ, ʠʟʤʝʥʷʣʠ ʬʦʨʤʫ ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʦʪʞʠʛʘ. ʆʪʤʝʪʠʤ, ʯʪʦ ʪʘʢʞʝ ʦʪʣʠʯʘʶʪʩʷ ʧʦʣʝʚʳʝ ʢʨʠʚʳʝ ʜʣʷ ʦʙʨʘʟʮʦʚ, 

ʦʪʦʞʞʝʥʥʳʭ ʥʘ ʚʦʟʜʫʭʝ ʠ ʚ ʚʘʢʫʫʤʝ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 
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SOME OF THE FEATURES OF THE MAIN  PIPELINE TRANSPORT 

IN THEIR  DESIGNING AND RECONSTRUCTION  

 

ÉRahimova M., Azerbaijan State Oil and Industry University, 

Baku, Azerbaijan, rahimova_mahluqa@mail.ru 

ÉGafarov F., Azerbaijan State Oil and Industry University, 

Baku, Azerbaijan 

 

ɸʥʥʦʪʘʮʠʷ. ʇʨʦʝʢʪ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʥʝʬʪʝʧʨʦʜʫʢʪʦʧʨʦʚʦʜʘ ʚʳʧʦʣʥʷʝʪʩʷ 

ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ. ʇʨʦʝʢʪʠʨʫʷ ʤʘʛʠʩʪʨʘʣʴʥʳʡ 

ʪʨʫʙʦʧʨʦʚʦʜ, ʥʝʦʙʭʦʜʠʤʦ ʜʦʙʠʚʘʪʴʩʷ, ʯʪʦʙʳ ʦʪ ʙʳʣ ʵʢʦʥʦʤʠʯʥʳʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ 

ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʘ. ɺʳʙʠʨʘʷ ʨʘʙʦʯʠʝ ʧʘʨʘʤʝʪʨʳ ʥʝʬʪʝʧʨʦʜʫʢʪʦʧʨʦʚʦʜʘ, ʥʝʦʙʭʦʜʠʤʦ 

ʩʪʨʝʤʠʪʩʷ ʢ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ ʪʨʫʙ ʠ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʟʘʛʨʫʟʢʝ ʪʨʫʙʦʧʨʦʚʦʜʘ ʠ ʚʩʝʭ ʧʝʨʝʢʘʯʠʚʘʶʱʠʭ ʩʪʘʥʮʠʡ. 

 

Abstract. The project of the main oil product pipeline is carried out in accordance 

with the requirements of regulatory documents. When designing a trunk pipeline, it is necessary 

to ensure that it is economical in comparison with other modes of transport. Choosing the operating 

parameters of the oil product pipeline, it is necessary to strive for the most complete use 

of the bearing capacity of the pipe material and the maximum loading of the pipeline and all 

pumping stations. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʨʫʙʦʧʨʦʚʦʜ, ʤʘʛʠʩʪʨʘʣʴʥʳʝ ʥʝʬʪʝʧʨʦʜʫʢʪʦʧʨʦʚʦʜʳ, ʧʝʨʝʢʘʯʢʘ, 

ʥʘʜʝʞʥʦʩʪʴ ʨʘʙʦʪʳ ʪʨʫʙʦʧʨʦʚʦʜʦʚ. 

 

Keywords: pipeline, oil product trunk pipelines, pumping, reliability of pipelines. 

 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʠ ʧʦʜʛʦʪʦʚʢʘ ʥʝʬʪʝʛʘʟʦʧʨʦʤʳʩʣʦʚʳʭ ʦʙʦʨʫʜʦʚʘʥʠʡ 

ʪʨʝʙʫʝʪ ʧʨʦʚʝʜʝʥʠʷ ʨʷʜʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʦʢʘʟʘʪʝʣʠ ʥʘʜʝʞʥʦʩʪʠ 

ʥʝʬʪʝʧʨʦʤʳʩʣʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʤʘʰʠʥ ʠ ʤʝʭʘʥʠʟʤʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʤʘʛʠʩʪʨʘʣʴʥʳʭ 

ʪʨʫʙʦʧʨʦʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʫʩʪʘʥʦʚʢʠ ʠ ʝʝ ʦʪʜʝʣʴʥʳʭ ʜʝʪʘʣʝʡ ʠ ʫʟʣʦʚ, ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ 

ʧʦʩʣʝ ʫʩʪʘʥʦʚʣʝʥʠʷ. 

ʇʦʜ ʤʘʛʠʩʪʨʘʣʴʥʳʤ ʪʨʫʙʦʧʨʦʚʦʜʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ ʧʦʥʠʤʘʶʪ ʨʘʟʥʦʦʙʨʘʟʥʳʝ 

ʫʩʪʨʦʡʩʪʚʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʧʦʪʦʢʘʤʠ ʨʘʙʦʯʝʡ ʩʨʝʜʳ (ʞʠʜʢʦʡ, 

ʛʘʟʦʦʙʨʘʟʥʦʡ, ʛʘʟʦʞʠʜʢʦʩʪʥʦʡ, ʧʦʨʦʰʢʦʦʙʨʘʟʥʦʡ, ʩʫʩʧʝʥʟʠʠ ʠ ʪ. ʧ.), ʪʨʘʥʩʧʦʨʪʠʨʫʝʤʦʡ ʧʦ 

ʪʨʫʙʦʧʨʦʚʦʜʘʤ [1]. 

ʆʜʥʦʡ ʠʟ ʘʢʪʫʘʣʴʥʳʭ ʟʘʜʘʯ, ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʝʤʦʥʪʥʳʭ ʨʘʙʦʪ ʤʘʛʠʩʪʨʘʣʴʥʳʭ 

ʥʝʬʪʝʧʨʦʜʫʢʪʦʧʨʦʚʦʜʦʚ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩ ʦʩʪʘʥʦʚʢʦʡ ʧʝʨʝʢʘʯʢʠ ʠ ʦʩʚʦʙʦʞʜʝʥʠʝʤ 

ʨʝʤʦʥʪʠʨʫʝʤʦʛʦ ʫʯʘʩʪʢʘ ʦʪ ʥʝʬʪʠ, ʷʚʣʷʝʪʩʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʠʝ ʤʝʪʦʜʠʢʠ ʨʘʩʯʝʪʘ ʦʙʲʝʤʦʚ ʠ 
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ʚʨʝʤʝʥʠ ʦʩʚʦʙʦʞʜʝʥʠʷ ʦʪ ʥʝʬʪʠ ʫʯʘʩʪʢʦʚ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʩʘʤʦʪʝʢʦʤ ʚ 

ʨʝʟʝʨʚʫʘʨʥʳʡ ʧʘʨʢ [2ï4]. 

ʆʙʝʩʧʝʯʝʥʠʝ ʥʘʜʝʞʥʦʩʪʠ ʙʝʩʧʝʨʝʙʦʡʥʦʡ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ʧʦ 

ʤʘʛʠʩʪʨʘʣʴʥʳʤ ʪʨʫʙʦʧʨʦʚʦʜʘʤ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʝʡ ʟʘʜʘʯʝʡ ʥʘ ʩʪʘʜʠʠ ʠʭ ʵʢʩʧʣʫʘʪʘʮʠʠ.  

ʉʦʚʨʝʤʝʥʥʳʡ ʧʦʜʭʦʜ ʜʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʟʨʘʙʦʪʢʝ 

ʵʬʬʝʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦʪʢʘʟʦʚ ʠ ʘʚʘʨʠʡ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʥʘ ʩʪʘʜʠʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ, ʘ ʪʘʢʞʝ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ [5ï6].  

ɺ ʢʘʯʝʩʪʚʝ ʪʘʢʦʡ ʩʠʩʪʝʤʳ ʧʨʝʜʣʘʛʘʝʪʩʷ ʢʦʤʧʣʝʢʩʥʘʷ ʩʠʩʪʝʤʘ ʤʦʥʠʪʦʨʠʥʛʘ ʥʘʧʨʷʞʝʥʥʦï

ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʚʦʣʦʢʦʥʥʦïʦʧʪʠʯʝʩʢʠʭ ʜʘʪʯʠʢʦʚ ʠ ʧʣʘʥʦʚʦï

ʚʳʩʦʪʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʪʨʫʙʦʧʨʦʚʦʜʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʢʦʥʝʯʥʦïɻ ʣʝʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ.  

ʊʨʫʙʦʧʨʦʚʦʜʥʳʝ ʩʠʩʪʝʤʳ ʧʨʠʤʝʥʷʶʪ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʣʷ ʜʦʩʪʘʚʢʠ 

ʧʦʪʨʝʙʠʪʝʣʷʤ ʮʝʣʝʚʦʛʦ ʧʨʦʜʫʢʪʘ [7ï8]. ʇʦʚʨʝʞʜʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ ʥʝ 

ʟʘʚʠʩʠʤʦ ʦʪ ʚʳʟʚʘʚʰʠʭ ʠʭ ʧʨʠʯʠʥ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʦʛʨʘʥʠʯʝʥʠʷ ʠʭ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ. ʅʘʠʙʦʣʴʰʫʶ ʦʧʘʩʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʦʚʨʝʞʜʝʥʠʝ ʫʟʣʦʚ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʠ [9].  

ʇʨʦʮʝʩʩ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ ʪʦʯʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ ʚ ʩʣʫʯʘʡʥʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʥʘʟʳʚʘʝʪʩʷ ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʡ ʙʣʦʢʠʨʦʚʢʦʡ ʫʟʣʦʚ. ʇʦʢʘʟʘʪʝʣʝʤ 

ʩʪʦʡʢʦʩʪʠ ʩʝʪʝʚʦʡ ʩʪʨʫʢʪʫʨʳ  ʥʘʟʳʚʘʝʪʩʷ ʩʨʝʜʥʷʷ ʜʦʣʷ ʫʟʣʦʚ, ʙʣʦʢʠʨʦʚʢʘ ʢʦʪʦʨʳʭ 

ʧʨʠʚʦʜʠʪ ʢ ʦʪʢʣʶʯʝʥʠʶ ʦʪ ʠʩʪʦʯʥʠʢʘ ʚʩʝʭ ʧʦʪʨʝʙʠʪʝʣʝʡ ʧʨʦʜʫʢʪʘ. ʏʝʤ ʙʦʣʴʰʝ ʟʥʘʯʝʥʠʷ  

ʪʝʤ ʙʦʣʴʰʝʡ ʩʪʦʡʢʦʩʪʴʶ ʢ ʧʨʦʛʨʝʩʩʠʨʫʶʱʠʤ ʧʦʚʨʝʞʜʝʥʠʷʤ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʘʥʘʣʠʟʠʨʫʝʤʘʷ 

ʩʠʩʪʝʤʘ.  

ʉʪʨʫʢʪʫʨʥʫʶ ʦʧʪʠʤʠʟʘʮʠʶ ʩʠʩʪʝʤ ʪʨʫʙʦʧʨʦʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʚʳʧʦʣʥʷʶʪ ʥʘ ʵʪʘʧʝ 

ʦʧʨʝʜʝʣʝʥʠʷ ʠʭ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʦʙʣʠʢʘ, ʦʙʦʩʥʦʚʘʥʠʷ ʠ ʧʨʠʥʷʪʠʷ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ [10].  

ʂʨʦʤʝ ʪʦʛʦ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʳʙʦʨʘ ʨʘʮʠʦʥʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨ ʚʦʟʥʠʢʘʝʪ ʠ ʧʨʠ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʜʝʡʩʪʚʫʶʱʠʭ ʩʠʩʪʝʤ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʚʘʨʠʘʥʪʳ 

ʧʦʩʪʘʥʦʚʢʠ ʪʠʧʦʚʳʭ ʟʘʜʘʯ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ: 

1. ɼʣʷ ʩʝʪʝʚʦʡ ʩʪʨʫʢʪʫʨʳ ʩ ʥʝʠʟʤʝʥʥʳʤ ʧʦʣʦʞʝʥʠʝʤ ʫʟʣʘïʠʩʪʦʯʥʠʢʘ ʩʣʝʜʫʝʪ 

ʫʩʪʘʥʦʚʠʪʴ ʤʝʩʪʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣʝʡ ʮʝʣʝʚʦʛʦ ʧʨʦʜʫʢʪʘ.  

2. ɿʘʜʘʥʘ ʩʝʪʝʚʘʷ ʩʪʨʫʢʪʫʨʘ ʩ ʠʟʚʝʩʪʥʳʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʫʟʣʦʚïʧʦʪʨʝʙʠʪʝʣʝʡ ʮʝʣʝʚʦʛʦ 

ʧʨʦʜʫʢʪʘ. ʊʨʝʙʫʝʪʩʷ ʥʘʡʪʠ ʦʧʪʠʤʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ ʫʟʣʘïʠʩʪʦʯʥʠʢʘ. 

3. ɼʣʷ ʩʝʪʝʚʦʛʦ ʦʙʲʝʢʪʘ ʩ ʟʘʜʘʥʥʳʤ ʥʘʙʦʨʦʤ ʩʚʷʟʝʡ ʤʝʞʜʫ ʪʦʯʝʯʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ 

ʪʨʝʙʫʝʪʩʷ ʦʧʨʝʜʝʣʠʪʴ ʦʧʪʠʤʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ ʠʩʪʦʯʥʠʢʘ ʠ ʧʦʪʨʝʙʠʪʝʣʝʡ ʧʨʦʜʫʢʪʘ.  

4. ʇʨʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʧʦʙʣʠʟʦʩʪʠ ʪʨʫʙʦʧʨʦʚʦʜʥʳʭ ʩʠʩʪʝʤ ʥʝʦʙʭʦʜʠʤʦ 

ʚʳʧʦʣʥʠʪʴ ʠʭ ʦʙʲʝʜʠʥʝʥʠʝ.  

 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʥʦʚʦʡ ʩʠʩʪʝʤʳ ʩʚʷʟʘʥʦ ʢʘʢ ʩ ʚʚʝʜʝʥʠʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʣʠʥʝʡʥʳʭ 

ʵʣʝʤʝʥʪʦʚ, ʪʘʢ ʠ ʩ ʚʳʙʦʨʦʤ ʨʘʩʧʦʣʦʞʝʥʠʷ ʠʩʪʦʯʥʠʢʘ ʧʨʦʜʫʢʪʘ ʥʘ ʙʘʟʝ ʦʜʥʦʛʦ ʠʟ 

ʜʝʡʩʪʚʫʶʱʠʭ ʫʟʣʦʚïʠʩʪʦʯʥʠʢʦʚ ʦʙʲʝʜʠʥʷʝʤʳʭ ʩʠʩʪʝʤ.  

ʈʝʰʝʥʠʝ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʟʘʜʘʯ ʜʦʣʞʥʦ ʦʙʝʩʧʝʯʠʚʘʪʴ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʝʪʝʚʳʭ ʦʙʲʝʢʪʦʚ ʩ 

ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʩʪʦʡʢʦʩʪʠ ʢ ʨʘʟʚʠʪʠʶ ʧʨʦʮʝʩʩʘ ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʡ ʙʣʦʢʠʨʦʚʢʠ ʫʟʣʦʚ. 

ʇʨʦʮʝʜʫʨʘ ʨʝʰʝʥʠʷ ʩʚʷʟʘʥʘ ʩ ʧʦʠʩʢʦʤ ʤʘʢʩʠʤʫʤʘ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ: .  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʰʝʥʠʝ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʟʘʜʘʯ ʩʪʨʫʢʪʫʨʥʦʡ ʦʧʪʠʤʠʟʘʮʠʠ ʩʝʪʝʚʳʭ 

ʦʙʲʝʢʪʦʚ, ʩʚʷʟʘʥʦ ʩ ʚʳʙʦʨʦʤ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʜʦʩʪʠʞʝʥʠʝ ʥʘʠʙʦʣʴʰʠʭ 

ʠʣʠ ʙʣʠʟʢʠʭ ʢ ʥʠʤ ʟʥʘʯʝʥʠʡ ʧʦʢʘʟʘʪʝʣʷ ʩʪʦʡʢʦʩʪʠ ʢ ʨʘʟʚʠʪʠʶ ʧʨʦʮʝʩʩʘ ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʡ 

ʙʣʦʢʠʨʦʚʢʠ ʫʟʣʦʚʳʭ ʵʣʝʤʝʥʪʦʚ. 
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ɺʳʚʦʜʳ: 

ʇʦ ʥʦʨʤʘʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʨʘʩʯʝʪʥʳʡ ʨʘʩʭʦʜ ʥʝʬʪʝʧʨʦʜʫʢʪʘ ʚ 

ʪʨʫʙʦʧʨʦʚʦʜʝ, ʨʘʚʥʳʡ ʟʘʜʘʥʥʦʤʫ ʛʦʜʦʚʦʤʫ ʦʙʲʝʤʫ ʧʝʨʝʢʘʯʢʠ, ʜʝʣʝʥʥʦʤʫ ʥʝ ʨʘʩʯʝʪʥʦʝ ʯʠʩʣʦ 

ʩʫʪʦʢ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʛʨʫʥʪʘ ʥʘ ʛʣʫʙʠʥʝ ʟʘʣʦʞʝʥʠʷ 

ʪʨʫʙʦʧʨʦʚʦʜʘ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʥʘʜʝʞʥʦʩʪʠ ʪʨʫʙʦʧʨʦʚʦʜʘ ʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʪʨʫʙʦʧʨʦʚʦʜʝ ʤʝʞʜʫ ʧʦʜʧʦʨʥʦʡ ʠ ʦʩʥʦʚʥʦʡ ʥʘʩʦʩʥʳʤʠ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʳʡ ʢʣʘʧʘʥ, ʟʘʱʠʱʘʶʱʠʡ ʘʨʤʘʪʫʨʫ ʧʦʜʧʦʨʥʳʭ ʥʘʩʦʩʦʚ ʦʪ 

ʚʦʟʤʦʞʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʜʘʚʣʝʥʠʷ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ 

ʢʘʥʘʜʩʢʦʡ ʢʦʤʧʘʥʠʠ CarbonCure Technologies, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʚʳʧʫʩʢʘʪʴ ʙʝʪʦʥ 

ʠʟ ʢʨʠʩʪʘʣʣʠʟʦʚʘʥʥʦʛʦ ʜʠʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ, ʝʛʦ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ, ʘ ʪʘʢʞʝ ʦʙʣʘʩʪʠ 

ʧʨʠʤʝʥʝʥʠʷ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʚ ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʙʣʘʩʪʠ. ʈʘʩʩʤʦʪʨʝʥʦ ʚʣʠʷʥʠʝ 

ʧʨʠʤʝʥʝʥʠʷ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ɺʳʷʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ 

ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʙʝʪʦʥʘ ʠʟ ʜʠʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ. ʈʘʩʩʤʦʪʨʝʥʳ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ 

ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ. 

 

Abstract. The article discusses the development of the innovative technology of the Canadian 

company CarbonCure Technologies, which allows producing concrete from crystallized carbon 

dioxide, its advantages and disadvantages, as well as the field of use and development prospects in 

the construction field. The influence of this technology on the environment is considered. The main 

problems of practical usage of carbon dioxide concrete. The directions for the development and 

improvement of this technology are considered. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʝʪʦʥ ʠʟ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ, ʩʪʨʦʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʙʝʪʦʥʘ, ʪʝʭʥʦʣʦʛʠʷ CarbonCure, ʧʨʠʤʝʥʝʥʠʝ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ, ʵʢʦʣʦʛʠʯʥʳʡ ʙʝʪʦʥ, 

ʢʘʨʙʦʥʠʟʘʮʠʷ ʙʝʪʦʥʥʳʭ ʩʤʝʩʝʡ. 

 

Keywords: carbon dioxide concrete, concrete production technology, CarbonCure technology, 

carbon dioxide usage, eco-friendly concrete, carbonization of concrete mixes, CarbonCure concrete. 

 

ʉ ʨʘʟʚʠʪʠʝʤ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʫʚʝʣʠʯʝʥʠʝʤ ʩʧʨʦʩʘ ʥʘ ʩʪʨʦʠʪʝʣʴʥʫʶ ʧʨʦʜʫʢʮʠʶ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚʳʙʨʦʩ ʥʝʞʝʣʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠ ʛʘʟʦʚ ʚ ʘʪʤʦʩʬʝʨʫ. ɺ ʩʚʷʟʠ ʩ ʯʝʤ ʠʜʝʪ 

ʧʨʦʮʝʩʩ ʜʝʪʘʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ.  

ʇʦ ʦʪʯʝʪʫ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʘʛʝʥʪʩʪʚʘ (ʄʕɸ), ʜʘʪʠʨʫʝʤʳʤ 2009 ʛʦʜʦʤ, 

ʚʳʧʫʩʢ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʮʝʤʝʥʪʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʧʨʠʤʝʨʥʦ 5% ʚʩʝʭ 

ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʦʙʱʝʤʠʨʦʚʳʭ ʚʳʙʨʦʩʦʚ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ 

(www.iea.org/publications/freepublications/publication/Cement.pdf). 
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ʆʙʨʘʟʦʚʘʥʠʝ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʜʚʫʤ ʧʨʠʯʠʥʘʤ:  

ʉʳʨʴʝ (ʚ ʯʠʩʣʦ ʢʦʪʦʨʦʛʦ ʚʭʦʜʠʪ ʠʟʚʝʩʪʥʷʢ) ʥʘʛʨʝʚʘʶʪ ʯʪʦʙʳ ʫʜʘʣʠʪʴ ʠʟ ʥʝʛʦ ʭʠʤʠʯʝʩʢʠ 

ʩʚʷʟʘʥʥʳʡ ʉʆ2; 

ʇʨʠ ʩʞʠʛʘʥʠʠ ʪʦʧʣʠʚʘ ʜʣʷ ʨʘʙʦʪʳ ʧʝʯʠ ʜʣʷ ʦʙʞʠʛʘ ʮʝʤʝʥʪʘ ʧʨʦʠʩʭʦʜʠʪ ʚʳʙʨʦʩ 

ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ. 

 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʠʜʝʪ ʧʨʦʮʝʩʩ ʜʝʪʘʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʧʨʠʤʝʥʝʥʠʝ ʧʦʜʭʦʜʦʚ ʜʣʷ ʩʦʢʨʘʱʝʥʠʷ ʦʙʲʝʤʦʚ ʚʳʙʨʦʩʦʚ, ʘ 

ʚʣʘʜʝʣʴʮʘʤ ʧʨʦʠʟʚʦʜʩʪʚ, ʘʨʭʠʪʝʢʪʦʨʘʤ ʠ ʩʪʨʦʠʪʝʣʷʤ ʥʝʦʙʭʦʜʠʤʦ ʩʦʩʨʝʜʦʪʦʯʠʪʴʩʷ ʥʘ ʚʳʙʦʨʝ 

ʩʚʦʠʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʠʭ ʚʣʠʷʥʠʠ ʥʘ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ ʠ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʙʝʪʦʥʥʳʭ ʙʣʦʢʦʚ ʧʨʠ ʧʦʤʦʱʠ ʉʆ2. 

ʂʘʥʘʜʩʢʘʷ ʢʦʤʧʘʥʠʷ CarbonCure Technologies ʨʘʟʨʘʙʦʪʘʣʘ ʠʥʥʦʚʘʮʠʦʥʥʫʶ ʪʝʭʥʦʣʦʛʠʶ, 

ʧʦʟʚʦʣʷʶʱʫʶ ʚʳʧʫʩʢʘʪʴ ʙʝʪʦʥ ʠʟ ʜʠʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ. ɿʘ ʩʯʝʪ ʩʚʷʟʳʚʘʥʠʷ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ, 

ʧʨʠʤʝʥʝʥʠʝ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʜʝʣʘʝʪ ʚʦʟʤʦʞʥʳʤ ʩʥʠʟʠʪʴ ʚʨʝʜʥʳʝ ʚʳʙʨʦʩʳ ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ 

ʧʨʦʠʟʚʦʜʠʪʴ ʥʦʚʝʡʰʠʝ ʠ ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʳʝ ʩʪʨʦʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ 

(https://bramptonbrick.com/carboncure).  

ʇʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʙʝʪʦʥʘ ʧʦ ʩʪʘʥʜʘʨʪʥʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʧʨʦʠʩʭʦʜʠʪ ʥʘʛʨʝʚ ʮʝʤʝʥʪʘ ʚ 

ʩʧʝʮʠʘʣʴʥʦ ʦʙʦʨʫʜʦʚʘʥʥʳʭ ʧʝʯʘʭ [1]. ʀ ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ ʚʳʜʝʣʝʥʠʝ 

ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ. ʆʜʥʘʢʦ, ʥʦʚʘʷ ʪʝʭʥʦʣʦʛʠʷ CarbonCure ʚʳʜʝʣʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʚ ʝʝ ʦʩʥʦʚʝ 

ʣʝʞʠʪ ʦʙʨʘʪʥʘʷ ʨʝʘʢʮʠʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ: ʠʩʧʦʣʴʟʫʝʪʩʷ CO2, ʧʦʣʫʯʝʥʥʳʡ ʠʟ ʮʝʤʝʥʪʥʳʭ ʠ 

ʜʨʫʛʠʭ ʟʘʚʦʜʦʚ.  

ʇʫʪʝʤ ʤʦʜʝʨʥʠʟʘʮʠʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʟʘʚʦʜʦʚ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʙʝʪʦʥʘ, ʪʘʢʠʭ ʢʘʢ 

Brampton Brick (ɹʨʘʤʧʪʦʥ, ʂʘʥʘʜʘ) ʩ ʪʝʭʥʦʣʦʛʠʝʡ CarbonCureTM, ʛʘʟʦʦʙʨʘʟʥʳʡ ʜʠʦʢʩʠʜ 

ʫʛʣʝʨʦʜʘ ʚʚʦʜʠʪʩʷ ʢʦʥʪʨʦʣʠʨʫʝʤʳʤʠ ʜʦʟʘʤʠ ʚ ʩʤʝʩʠʪʝʣʴ, ʩʥʘʙʞʘʶʱʠʡ ʢʘʤʥʝʬʦʨʤʦʚʦʯʥʫʶ 

ʤʘʰʠʥʫ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʩʤʝʩʠʪʝʣʴ ʚʳʩʪʫʧʘʝʪ ʚ ʨʦʣʠ ʨʝʘʢʮʠʦʥʥʦʛʦ ʩʦʩʫʜʘ, ʚ ʢʦʪʦʨʦʤ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʠʥʪʝʛʨʘʮʠʷ ʉʆ2 ʚ ʪʨʘʜʠʮʠʦʥʥʳʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʧʨʦʮʝʩʩ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʩʚʦʡʩʪʚ ʢʘʨʙʦʥʠʟʘʮʠʠ ʩʚʝʞʝʛʦ ʙʝʪʦʥʘ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʤʘʩʰʪʘʙʘʭ. 

ʏʪʦ ʧʨʦʠʩʭʦʜʠʪ, ʢʦʛʜʘ CO2 ʚʧʨʳʩʢʠʚʘʝʪʩʷ ʚ ʙʝʪʦʥ: 

ʂʦʛʜʘ CO2 ʜʦʙʘʚʣʷʝʪʩʷ ʢ ʙʝʪʦʥʫ ʚʦ ʚʨʝʤʷ ʩʤʝʰʠʚʘʥʠʷ, CO2 ʨʝʘʛʠʨʫʝʪ ʩ ʚʦʜʦʡ ʩ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʠʦʥʦʚ ʢʘʨʙʦʥʘʪʘ. ɿʘʪʝʤ ʢʘʨʙʦʥʘʪ ʙʳʩʪʨʦ ʨʝʘʛʠʨʫʝʪ ʩ ʠʦʥʘʤʠ ʢʘʣʴʮʠʷ, 

ʚʳʩʚʦʙʦʞʜʘʝʤʳʤʠ ʠʟ ʮʝʤʝʥʪʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʤʠʥʝʨʘʣʦʚ ʢʘʨʙʦʥʘʪʘ ʢʘʣʴʮʠʷ 

(ʠʟʚʝʩʪʥʷʢʘ) ʥʘʥʦʤʝʪʨʦʚʦʛʦ ʨʘʟʤʝʨʘ (ʈʠʩʫʥʢʠ 1ï2).  

ʂʦʥʚʝʨʩʠʷ ʉʆ2 ʚ ʪʚʝʨʜʳʝ ʤʠʥʝʨʘʣʳ ʢʘʨʙʦʥʘʪʘ ʢʘʣʴʮʠʷ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʉʆ2 ʧʦʩʪʦʷʥʥʦ 

ʩʚʷʟʳʚʘʝʪʩʷ ʚ ʙʝʪʦʥʝ ʠ ʥʠʢʦʛʜʘ ʥʝ ʚʳʩʚʦʙʦʜʠʪʩʷ ʦʙʨʘʪʥʦ ʚ ʘʪʤʦʩʬʝʨʫ [2]. 

ʀʩʧʳʪʘʥʠʷ ʠ ʨʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʙʝʪʦʥʘ, ʧʨʠʛʦʪʦʚʣʝʥʥʦʛʦ ʧʦ ʥʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ: 

 

ʀʩʧʳʪʘʥʠʷ ʦʙʨʘʟʮʦʚ ʮʠʣʠʥʜʨʦʚ ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʨʝʭ ʧʨʠʥʮʠʧʦʚ: 

ʉʤʝʰʘʥʥʘʷ ʩ ʫʛʣʝʢʠʩʣʳʤ ʛʘʟʦʤ ʙʝʪʦʥʥʘʷ ʩʤʝʩʴ ʥʝ ʧʨʝʪʝʨʧʝʚʘʣʘ ʠʟʤʝʥʝʥʠʡ ʢʦʣʠʯʝʩʪʚʘ 

ʚʦʜʳ; 

ɺ ʭʦʜʝ ʚʪʦʨʦʛʦ ʪʝʩʪʘ ʙʳʣʘ ʧʨʠʛʦʪʦʚʣʝʥʘ ʧʘʨʪʠʷ ʩʤʝʩʠ, ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʢʦʪʦʨʦʡ 

ʦʧʝʨʘʪʦʨ, ʦʨʠʝʥʪʠʨʫʷʩʴ ʥʘ ʚʠʟʫʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʜʦʙʘʚʣʷʣ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʚʦʜʫ ʧʦʩʣʝ 

ʧʦʜʘʯʠ ʉʆ2; 

ɼʣʷ ʠʪʦʛʦʚʦʛʦ ʠʩʧʳʪʘʥʠʷ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʫʣʫʯʰʘʶʱʘʷ ʫʧʣʦʪʥʝʥʠʝ ʜʦʙʘʚʢʘ [3ï4]. 

 

 

 

 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

http://www.bulletennauki.com 
ʊ. 4. ˉ8. 2018 

 

150 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
ʈʠʩʫʥʦʢ 1. ʉʭʝʤʘ çʊʝʭʥʦʣʦʛʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʝʪʦʥʘ ʧʨʠ ʧʦʤʦʱʠ ʪʝʭʥʦʣʦʛʠʠ CarbonCureè 

(https://goo.gl/a3YSJC). 

 

 

 

 

ʈʠʩʫʥʦʢ 2. ʉʭʝʤʘ çʂʦʥʚʝʨʩʠʷ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʚ ʪʚʝʨʜʳʝ ʤʠʥʝʨʘʣʳ ʢʘʨʙʦʥʘʪʘ ʢʘʣʴʮʠʷè 

(https://goo.gl/xjVmzA). 
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ʈʝʟʫʣʴʪʘʪʳ: 

ɹʝʟ ʚʚʝʜʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʚʦʜʳ ʠ ʫʣʫʯʰʘʶʱʠʭ ʜʦʙʘʚʦʢ ʧʣʦʪʥʦʩʪʴ ʠʟʛʦʪʦʚʣʝʥʥʳʭ 

ʙʣʦʢʦʚ ʫʧʘʣʘ ʥʘ 5% ʧʦ ʩʨʘʚʥʝʥʠʝ ʩ ʢʦʥʪʨʦʣʴʥʳʤʠ ʦʙʨʘʟʮʘʤʠ, ʠʟʛʦʪʦʚʣʝʥʥʳʤʠ ʧʦ 

ʪʨʘʜʠʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ; 

ɹʣʦʢ ʩ ʢʦʨʨʝʢʪʠʨʦʚʢʦʡ ʢʦʣʠʯʝʩʪʚʘ ʚʦʜʳ ʙʳʣ ʥʘ 18ï19% ʧʨʦʯʥʝʝ ʢʦʥʪʨʦʣʴʥʦʛʦ 

ʩʪʘʥʜʘʨʪʥʦʛʦ ʙʣʦʢʘ; 

ɿʘʤʝʩ ʩ ʜʦʙʘʚʢʘʤʠ ʧʦʟʚʦʣʠʣ ʧʦʣʫʯʠʪʴ ʙʣʦʢʠ ʧʦʚʳʰʝʥʥʦʡ ʧʨʦʯʥʦʩʪʠ (ʥʘ 49% ʧʨʦʯʥʝʝ 

ʢʦʥʪʨʦʣʴʥʦʛʦ ʙʣʦʢʘ).  

ʊʘʢʞʝ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʘʨʙʦʥʠʟʘʮʠʷ ʧʦʟʚʦʣʠʣʘ ʫʣʫʯʰʠʪʴ ʧʦʢʘʟʘʪʝʣʠ ʠʩʧʳʪʘʥʠʡ 

ʥʘ ʚʦʜʦʧʦʛʣʘʱʝʥʠʝ ʧʦ ʚʩʝʤ ʪʨʝʤ ʟʘʤʝʩʘʤ: ʥʘ 11%, 18% ʠ 32%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʠ CarbonCureTM: 

ʅʘʥʦʨʘʟʤʝʨʥʳʝ ʤʠʥʝʨʘʣʳ ʢʘʨʙʦʥʘʪʘ ʢʘʣʴʮʠʷ ʜʝʡʩʪʚʫʶʪ ʚ ʢʘʯʝʩʪʚʝ ʤʝʩʪʘ ʟʘʨʦʞʜʝʥʠʷ 

ʨʝʘʢʮʠʠ ʛʠʜʨʘʪʘʮʠʠ, ʢʦʪʦʨʘʷ ʜʘʝʪ ʧʨʦʯʥʦʩʪʴ ʙʝʪʦʥʫ. ʇʨʦʠʟʚʦʜʠʪʝʣʠ ʥʦʚʦʛʦ ʚʠʜʘ ʙʝʪʦʥʘ 

ʦʪʤʝʯʘʶʪ ʩʨʝʜʥʝʝ ʧʦʚʳʰʝʥʠʝ ʧʨʦʯʥʦʩʪʠ ʧʨʠʤʝʨʥʦ ʥʘ 10ï19% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʙʳʯʥʦʡ 

ʪʝʭʥʦʣʦʛʠʝʡ. ʋʣʫʯʰʝʥʠʝ ʧʨʦʯʥʦʩʪʠ ʥʘ ʩʞʘʪʠʝ ʪʘʢʞʝ ʧʦʟʚʦʣʷʝʪ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ 

ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʠʭ ʩʤʝʩʠ, ʢʦʪʦʨʳʝ ʦʙʳʯʥʦ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʩʥʠʞʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʮʝʤʝʥʪʘ. 

ɺ ʩʨʝʜʥʝʤ, ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʛʦʪʦʚʦʛʦ ʩʤʝʰʘʥʥʦʛʦ ʙʝʪʦʥʘ CarbonCure ʤʦʛʫʪ ʫʤʝʥʴʰʠʪʴ 

ʢʦʣʠʯʝʩʪʚʦ ʮʝʤʝʥʪʘ ʥʘ 5ï8% ʠ ʩʦʭʨʘʥʠʪʴ ʧʝʨʚʦʥʘʯʘʣʴʥʫʶ ʧʨʦʯʥʦʩʪʴ ʥʘ ʩʞʘʪʠʝ. 

ʇʨʠ ʵʪʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʦʡ ʪʝʭʥʦʣʦʛʠʠ ʤʦʞʝʪ ʫʤʝʥʴʰʠʪʴ ʨʘʩʭʦʜʳ ʵʥʝʨʛʠʠ ʧʨʠ 

ʚʳʧʫʩʢʝ ʨʘʟʥʳʭ ʚʠʜʦʚ ʧʨʦʜʫʢʮʠʠ, ʘ ʪʘʢʞʝ ʧʦʤʦʞʝʪ ʧʦʣʫʯʠʪʴ ʩʧʝʮʠʘʣʴʥʳʝ ʧʦʦʱʨʝʥʠʷ, 

ʥʘʧʨʠʤʝʨ, ʵʢʦʣʦʛʠʯʥʳʝ ʩʝʨʪʠʬʠʢʘʪʳ ʟʜʘʥʠʡ LEED (ʩʪʘʥʜʘʨʪ LEED: Leadership in Energy and 

Environmental Design ð çʈʫʢʦʚʦʜʩʪʚʦ ʚ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʤ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʤ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠè). 

ʇʦ ʤʥʝʥʠʶ ʵʢʩʧʝʨʪʦʚ, ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʤʦʜʝʨʥʠʟʘʮʠʠ ʠʤʝʶʱʝʛʦʩʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʢʦʤʧʘʥʠʷ, ʧʨʦʠʟʚʦʜʷʱʘʷ ʩʪʨʦʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ ʩʤʦʞʝʪ 

ʩʥʠʟʠʪʴ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʚʳʧʫʩʢʘʶʱʝʛʦʩʷ ʙʝʪʦʥʘ, ʘ ʪʘʢʞʝ ʫʚʝʣʠʯʠʪʴ ʝʛʦ ʧʨʦʯʥʦʩʪʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʩʜʝʣʘʪʴ ʝʛʦ ʙʦʣʝʝ ʙʝʟʦʧʘʩʥʳʤ ʩ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ.  

ʉʦʛʣʘʩʥʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʨʘʩʯʝʪʘʤ, ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ 100 ʪʳʩʷʯ ʙʝʪʦʥʥʳʭ ʙʣʦʢʦʚ ʧʦ 

ʜʘʥʥʦʡ ʥʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʥʦ ʪʘʢʦʝ ʞʝ ʢʦʣʠʯʝʩʪʚʦ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ, ʩʢʦʣʴʢʦ 

ʩʤʦʛʫʪ ʫʩʚʦʠʪʴ 92 ʚʟʨʦʩʣʳʭ ʜʝʨʝʚʘ ʚ ʪʝʯʝʥʠʝ ʦʜʥʦʛʦ ʛʦʜʘ [4]. 

 

ʇʝʨʩʧʝʢʪʠʚʳ: 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ʪʝʭʥʦʣʦʛʠʷ ʧʨʦʭʦʜʠʪ ʪʝʩʪʠʨʦʚʘʥʠʝ ʥʘ ʘʤʝʨʠʢʘʥʩʢʠʭ 

ʧʨʝʜʧʨʠʷʪʠʷʭ, ʠ ʩʫʜʷ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʥʘ ʦʧʨʘʚʜʳʚʘʝʪ ʩʝʙʷ. ɽʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ 

ʥʝʩʢʦʣʴʢʠʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʝʛʤʝʥʪʘʭ, ʦʥʘ ʵʬʬʝʢʪʠʚʥʘ ʠ ʫʜʦʙʥʘ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ, ʯʪʦ 

ʜʝʣʘʝʪ ʝʝ ʦʯʝʥʴ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʡ ʜʣʷ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. ʆʩʦʙʝʥʥʦ ʟʘʠʥʪʝʨʝʩʦʚʘʥʳ ʵʪʦʡ 

ʨʘʟʨʘʙʦʪʢʦʡ ʢʨʫʧʥʳʝ ʠʟʚʝʩʪʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʧʦʥʠʤʘʶʱʠʝ ʚʘʞʥʦʩʪʴ ʟʘʱʠʪʳ ʠ ʟʘʙʦʪʳ ʦʙ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ. ʉʣʦʚʦʤ, ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʨʘʟʨʘʙʦʪʢʘ ʧʦʟʚʦʣʷʝʪ ʫʙʠʪʴ ʜʚʫʭ ʟʘʡʮʝʚ ʨʘʟʦʤ 

ð ʠ ʧʦʟʘʙʦʪʠʪʴʩʷ ʦʙ ʵʢʦʣʦʛʠʠ, ʠ ʩʦʢʨʘʪʠʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʠʟʜʝʨʞʢʠ. 

29 ʩʪʨʘʥ ʫʞʝ ʩʦʚʤʝʩʪʥʦ ʨʘʙʦʪʘʶʪ ʥʘʜ ʩʦʢʨʘʱʝʥʠʝʤ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʩ 

ʮʝʣʴʶ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʪʴ ʚʳʙʨʦʩʳ CO2 ʢ 2050 ʛʦʜʫ: ʩ 57 ʤʠʣʣʠʘʨʜʦʚ ʪʦʥʥ ʜʦ 14 

ʤʠʣʣʠʘʨʜʦʚ ʪʦʥʥ (ASTM (American Society for Testing and Materials) ð ɸʤʝʨʠʢʘʥʩʢʦʝ 

ʦʙʱʝʩʪʚʦ ʧʦ ʠʩʧʳʪʘʥʠʶ ʤʘʪʝʨʠʘʣʦʚ. ʂʦʤʠʪʝʪ C01 ʧʦ ʮʝʤʝʥʪʫ, ASTM C 1077-05a Standard 

Practice for Laboratories Testing) 

ɸʨʭʠʪʝʢʪʫʨʘ 2030 ð ʠʥʠʮʠʘʪʠʚʘ, ʧʨʠʟʳʚʘʶʱʘʷ ʛʣʦʙʘʣʴʥʫʶ ʘʨʭʠʪʝʢʪʫʨʫ ʠ ʩʦʟʜʘʥʠʝ 

ʩʦʦʙʱʝʩʪʚʘ ʧʨʠʥʷʪʴ ʮʝʣʠ ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʦʚ ʫʛʣʝʨʦʜʘ ʜʣʷ ʟʜʘʥʠʡ ʠ ʧʨʦʜʫʢʪʦʚ 

(https://goo.gl/ksmhCY). 
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ʈʠʩʫʥʦʢ 3. ʇʘʪʝʥʪ CarbonCure Technologicôs Inc (https://goo.gl/kxnnHE). 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʇʨʦʮʝʩʩ ʚʥʝʜʨʝʥʠʷ ʢʘʨʙʦʥʠʟʘʮʠʠ ʚ ʠʟʛʦʪʦʚʣʝʥʠʝ ʙʝʪʦʥʥʳʭ ʙʣʦʢʦʚ ʤʦʞʝʪ ʙʳʪʴ 

ʵʬʬʝʢʪʠʚʥʳʤ, ʘ ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʙʣʦʢʠ ʦʪʣʠʯʘʶʪʩʷ ʧʦʚʳʰʝʥʥʦʡ ʧʨʦʯʥʦʩʪʴʶ 

(ʥʘ 18%) ʧʨʠ ʧʣʦʪʥʦʩʪʠ, ʩʦʧʦʩʪʘʚʠʤʦʡ ʩ ʢʦʥʪʨʦʣʴʥʳʤʠ ʜʘʥʥʳʤʠ. 

ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ, ʧʦʛʣʦʱʘʝʤʦʛʦ ʙʝʪʦʥʦʤ, 

ʤʦʞʝʪ ʙʳʪʴ ʚʜʚʦʝʤ ʠ ʜʘʞʝ ʚʪʨʦʝ ʙʦʣʴʰʝ ʙʝʟ ʫʱʝʨʙʘ ʜʣʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʚ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʤʘʩʰʪʘʙʘʭ. 

ʉʠʩʪʝʤʘ CarbonCure ð ɻ ʪʦ ʙʘʟʦʚʘʷ ʪʝʭʥʦʣʦʛʠʷ ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʚ 

ʙʝʪʦʥ. ʆʜʥʘʢʦ, ʝʝ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦ ʩʚʦʙʦʜʥʦ ʢʦʤʙʠʥʠʨʦʚʘʪʴ ʩ ʜʨʫʛʠʤʠ ʤʝʪʦʜʠʢʘʤʠ ʜʣʷ 

ʩʦʢʨʘʱʝʥʠʷ ʦʙʲʝʤʘ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʙʝʪʦʥʘ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʣʥʦʮʝʥʥʦʡ ʟʘʤʝʥʳ 

ʧʨʠʚʳʯʥʦʛʦ ʙʝʣʢʘ ð ʙʝʣʢʘ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ð ʚ ʨʘʮʠʦʥʝ ʧʠʪʘʥʠʷ ʯʝʣʦʚʝʢʘ, 

ʜʨʫʛʠʤʠ ʧʠʱʝʚʳʤʠ ʧʨʦʜʫʢʪʘʤʠ ʠ/ʠʣʠ ʧʠʱʝʚʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ, ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ 

ʙʝʣʢʘ, ʠ ʠʩʩʣʝʜʦʚʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʨʘʮʠʦʥʘ ʧʠʪʘʥʠʷ 

ʯʝʣʦʚʝʢʘ. ʆʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʯʝʣʦʚʝʯʝʩʪʚʦ ʥʫʞʜʘʝʪʩʷ ʚ ʧʦʠʩʢʝ ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʙʝʣʢʘ, ʘ ʪʘʢʞʝ ʠʭ ʧʦʧʫʣʷʨʠʟʘʮʠʠ ʥʘ ʧʨʦʜʫʢʪʦʚʦʤ ʨʳʥʢʝ, ʢʘʢ ʟʜʦʨʦʚʦʡ ʘʣʴʪʝʨʥʘʪʠʚʝ ʤʷʩʥʦʤʫ 

ʙʝʣʢʫ, ʧʦʣʴʟʫʶʱʝʤʫʩʷ ʥʘʠʙʦʣʴʰʝʡ ʧʦʧʫʣʷʨʥʦʩʪʴʶ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʙʦʣʴʰʦʡ 

ʧʦʧʫʣʷʨʥʦʩʪʴʶ ʧʦʣʴʟʫʶʪʩʷ ʨʘʮʠʦʥʳ ʟʜʦʨʦʚʦʡ ʧʠʱʠ, ʘ ʪʘʢʞʝ ʨʘʟʣʠʯʥʳʝ ʩʠʩʪʝʤʳ ʧʠʪʘʥʠʷ, 

ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʟʘʤʝʱʝʥʠʠ ʧʨʦʜʫʢʪʦʚ ʧʨʦʤʳʰʣʝʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʙʦʣʝʝ çʥʘʪʫʨʘʣʴʥʳʤʠè. ʅʝ 

ʤʝʥʴʰʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʥʘʙʠʨʘʝʪ ʠ ʩʠʩʪʝʤʘ ʧʠʪʘʥʠʷ ð ʚʝʛʝʪʘʨʠʘʥʩʪʚʦ. ʇʦ ʜʘʥʥʦʡ ʩʠʩʪʝʤʝ 

ʠʟ ʧʦʚʩʝʜʥʝʚʥʦʛʦ ʨʘʮʠʦʥʘ ʚʳʪʝʩʥʷʶʪʩʷ ʤʷʩʥʳʝ ʧʨʦʜʫʢʪʳ (ʩʚʠʥʠʥʘ, ʙʘʨʘʥʠʥʘ, ʛʦʚʷʜʠʥʘ) ʠ 

ʥʘ ʤʝʩʪʦ ʠʤ ʧʨʠʭʦʜʷʪ ʜʨʫʛʠʝ ʠʩʪʦʯʥʠʢʠ ʘʤʠʥʦʢʠʩʣʦʪ. ʇʨʠ ʠʩʢʣʶʯʝʥʠʠ ʠʟ ʧʠʪʘʥʠʷ ʙʝʣʢʦʚ 

ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ ʨʘʩʪʠʪʝʣʴʥʳʝ ʙʝʣʢʠ ʠʤʝʶʪ 

ʤʝʥʴʰʫʶ ʩʪʝʧʝʥʴ ʫʩʚʘʠʚʘʥʠʷ, ʯʝʤ ʙʝʣʢʠ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʧʦʵʪʦʤʫ ʚʳʙʦʨ 

ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʙʝʣʢʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʚ ʪʝʯʝʥʠʝ ʜʥʷ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʨʘʩʩʤʦʪʨʝʥʳ ʥʝʪʨʘʜʠʮʠʦʥʥʳʝ ʠʩʪʦʯʥʠʢʠ ʙʝʣʢʘ, ʢ ʢʦʪʦʨʳʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ: ʩʝʡʪʘʥ, ʯʝʯʝʚʠʮʫ, 

ʘʨʘʭʠʩʦʚʫʶ ʧʘʩʪʫ, ʢʦʥʦʧʣʷʥʦʝ ʩʝʤʷ, ʯʝʨʥʫʶ ʬʘʩʦʣʴ, ʩʝʤʝʥʘ ʧʦʜʩʦʣʥʝʯʥʠʢʘ, ʤʠʥʜʘʣʴ, ʪʝʤʧʝ, 

ʢʠʥʦʘ, ʵʜʘʤʘʤʝ ʠ ʪʦʬʫ. ɼʣʷ ʜʘʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʨʠʚʝʜʝʥ ʠʭ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠ ʧʨʠʤʝʥʝʥʠʝ 

ʚ ʨʘʮʠʦʥʝ ʧʠʪʘʥʠʷ. ɹʳʣ ʨʘʟʨʘʙʦʪʘʥ ʰʝʩʪʠʨʘʟʦʚʳʡ ʨʘʮʠʦʥ ʧʠʪʘʥʠʷ ʩ ʪʨʝʤʷ ʦʩʥʦʚʥʳʤʠ ʠ 

ʪʨʝʤʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʧʨʠʝʤʘʤʠ ʧʠʱʠ (ʩ ʩʫʪʦʯʥʦʡ ʧʦʪʨʝʙʥʦʩʪʴʶ ʩʦʜʝʨʞʘʥʠʷ ʙʝʣʢʘ 87 ʛ) 

ʥʘ ʦʩʥʦʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʧʨʦʜʫʢʪʦʚ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʙʝʣʢʘ. 

ʇʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʜʘʥʥʦʛʦ ʨʘʮʠʦʥʘ ʙʳʣʘ ʧʦʢʘʟʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʫʤʝʥʴʰʝʥʠʷ ʠʣʠ ʠʟʲʷʪʠʷ 

ʠʟ ʨʘʮʠʦʥʘ ʤʷʩʘ ʠ ʤʷʩʥʳʭ ʧʨʦʜʫʢʪʦʚ. ʇʦʢʘʟʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʝʩʧʝʯʝʥʠʷ ʩʫʪʦʯʥʦʡ 

ʧʦʪʨʝʙʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ ʚ ʙʝʣʢʘʭ, ʥʝ ʫʧʦʪʨʝʙʣʷʷ ʚ ʧʠʱʫ ʧʨʦʜʫʢʪʳ ʞʠʚʦʪʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʧʨʠ ʛʨʘʤʦʪʥʦʤ ʧʣʘʥʠʨʦʚʘʥʠʠ ʨʘʮʠʦʥʘ ʧʠʪʘʥʠʷ. 

 

Abstract. The article considers the possibility of a fullïvaluable replacement of the usual 

protein ð protein of animal origin ð in human nutrition, other foods and/or food components 

with a high protein content, and to explore the possibility of their use in the preparation of human 
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diet. It is noted that humanity needs to find non-traditional sources of protein, as well as their 

promotion in the food market as a healthy alternative to meat protein, which is most popular. Today, 

healthy food rations are very popular, as well as various food systems based on the replacement 

of industrial processing products with more ñnaturalò. Equally gaining relevance and power system 

ð vegetarianism. According to this system, meat products (pork, lamb, beef) are displaced from 

the daily diet and other sources of amino acids come to their place. When excluding animal proteins 

from the diet, it is necessary to keep in mind that plant proteins have a lower degree of assimilation 

than animal proteins, so the choice of different types of protein products during the day is 

important. In this regard, non-traditional sources of protein, which include: seitan, lentils, peanut 

paste, hemp seed, black beans, sunflower seeds, almonds, tempeh, quinoa, edamame and tofu, are 

considered. For these products, their chemical composition and application in the diet are given. 

A six-dose diet with three main and three additional meals (with a daily protein requirement 

of 87 g) was developed based on the use of alternative products with a high protein content. 

In the preparation of this diet was shown to reduce or remove from the diet of meat and meat 

products. The possibility of providing the daily needs of the human body in proteins, without eating 

animal products, with proper planning of the diet. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʝʪʨʘʜʠʮʠʦʥʥʳʝ ʠʩʪʦʯʥʠʢʠ ʙʝʣʢʘ, ʨʘʮʠʦʥ ʧʠʪʘʥʠʷ, ʩʝʡʪʘʥ, ʯʝʯʝʚʠʮʘ, 

ʘʨʘʭʠʩʦʚʘʷ ʧʘʩʪʘ, ʢʦʥʦʧʣʷʥʦʝ ʩʝʤʷ, ʯʝʨʥʘʷ ʬʘʩʦʣʴ, ʩʝʤʝʥʘ ʧʦʜʩʦʣʥʝʯʥʠʢʘ, ʤʠʥʜʘʣʴ, ʪʝʤʧʝ, 

ʢʠʥʦʘ, ʵʜʘʤʘʤʝ ʠ ʪʦʬʫ. 

 

Keyword: non-traditional sources of protein, diet, seitan, lentils, peanut paste, hemp seed, 

black beans, sunflower seeds, almonds, tempeh, quinoa, edamame and tofu. 

 

ʊʝʥʜʝʥʮʠʠ ʢ ʠʟʤʝʥʝʥʠʶ ʩʠʩʪʝʤʳ ʧʠʪʘʥʠʷ ʧʨʦʠʩʭʦʜʷʪ ʨʝʛʫʣʷʨʥʦ ʠ ʦʙʲʷʩʥʷʶʪʩʷ 

ʨʘʟʣʠʯʥʳʤʠ ʬʘʢʪʦʨʘʤʠ: ʜʦʩʪʫʧʥʦʩʪʴ ʧʨʦʜʫʢʪʦʚ, ʥʘʫʯʥʘʷ ʦʙʦʩʥʦʚʘʥʥʦʩʪʴ ʫʧʦʪʨʝʙʣʝʥʠʷ ʪʦʛʦ 

ʠʣʠ ʠʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʚʣʠʷʥʠʝ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʜʫʢʪʦʚ, ʠʟʤʝʥʝʥʠʷ 

ʚ ʧʠʪʘʥʠʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʝʟʦʥʥʦʩʪʠ ʠ ʮʝʣʝʡ, ʠʥʪʝʨʝʩʳ ʠ ʚʝʷʥʠʷ, ʥʦʚʳʝ ʧʨʦʚʦʜʠʤʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʩʬʝʨʝ ʧʠʪʘʥʠʷ. ɺʩʝ ʬʘʢʪʦʨʳ ʚ ʨʘʟʥʦʡ ʤʝʨʝ ʚʣʠʷʶʪ ʥʘ ʧʠʱʝʚʳʝ ʧʨʠʚʳʯʢʠ ʠ 

ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚʘʭ, ʦʜʥʘʢʦ ʥʝʦʩʧʦʨʠʤʳʤ ʦʩʪʘʝʪʩʷ ʬʘʢʪ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʧʦʪʨʝʙʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʚ ʥʝʟʘʤʝʥʠʤʳʭ ʘʤʠʥʦʢʠʩʣʦʪʘʭ, ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ð ʙʝʣʢʘʭ [1]. 

ʇʦʠʩʢʫ ʥʦʚʳʭ ʠʩʪʦʯʥʠʢʦʚ ʙʝʣʢʘ ʩʝʛʦʜʥʷ ʫʜʝʣʷʝʪʩʷ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ. ʇʦʪʨʝʙʥʦʩʪʴ 

ʥʘʩʝʣʝʥʠʷ ʟʝʤʣʠ ʚ ʙʝʣʢʦʚʦʡ ʧʠʱʝ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʪʦʣʴʢʦ ʚʦʟʨʘʩʪʘʝʪ, ʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʥʝ ʩʧʦʩʦʙʥʘ ʧʨʦʠʟʚʦʜʠʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʩʧʨʦʩʫ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ.  

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʯʝʣʦʚʝʯʝʩʪʚʦ ʥʫʞʜʘʝʪʩʷ ʚ 

ʧʦʠʩʢʝ ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʙʝʣʢʘ, ʘ ʪʘʢʞʝ ʠʭ ʧʦʧʫʣʷʨʠʟʘʮʠʠ ʥʘ ʧʨʦʜʫʢʪʦʚʦʤ ʨʳʥʢʝ, 

ʢʘʢ ʟʜʦʨʦʚʦʡ ʘʣʴʪʝʨʥʘʪʠʚʝ ʤʷʩʥʦʤʫ ʙʝʣʢʫ, ʧʦʣʴʟʫʶʱʝʤʫʩʷ ʥʘʠʙʦʣʴʰʝʡ ʧʦʧʫʣʷʨʥʦʩʪʴʶ.  

ʎʝʣʴʶ ʨʘʙʦʪʳ ʙʳʣʦ ʚʳʷʚʠʪʴ ʧʦʣʥʦʮʝʥʥʳʝ ʟʘʤʝʥʳ ʧʨʠʚʳʯʥʦʤʫ ʙʝʣʢʫ ʜʨʫʛʠʤʠ 

ʧʨʦʪʝʠʥʩʦʜʝʨʞʘʱʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ/ʧʨʦʜʫʢʪʘʤʠ, ʠ ʧʦʢʘʟʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʠʭ ʚ 

ʨʘʮʠʦʥʝ.  

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʙʦʣʴʰʦʡ ʧʦʧʫʣʷʨʥʦʩʪʴʶ ʧʦʣʴʟʫʶʪʩʷ ʨʘʮʠʦʥʳ ʟʜʦʨʦʚʦʡ ʧʠʱʠ, ʘ 

ʪʘʢʞʝ ʨʘʟʣʠʯʥʳʝ ʩʠʩʪʝʤʳ ʧʠʪʘʥʠʷ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʟʘʤʝʱʝʥʠʠ ʧʨʦʜʫʢʪʦʚ ʧʨʦʤʳʰʣʝʥʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʙʦʣʝʝ çʥʘʪʫʨʘʣʴʥʳʤʠè. ʅʝ ʤʝʥʴʰʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʥʘʙʠʨʘʝʪ ʠ ʩʠʩʪʝʤʘ ʧʠʪʘʥʠʷ ð 

ʚʝʛʝʪʘʨʠʘʥʩʪʚʦ [2].  

ʇʦ ʜʘʥʥʦʡ ʩʠʩʪʝʤʝ ʠʟ ʧʦʚʩʝʜʥʝʚʥʦʛʦ ʨʘʮʠʦʥʘ ʚʳʪʝʩʥʷʶʪʩʷ ʤʷʩʥʳʝ ʧʨʦʜʫʢʪʳ (ʩʚʠʥʠʥʘ, 

ʙʘʨʘʥʠʥʘ, ʛʦʚʷʜʠʥʘ) ʠ ʥʘ ʤʝʩʪʦ ʠʤ ʧʨʠʭʦʜʷʪ ʜʨʫʛʠʝ ʠʩʪʦʯʥʠʢʠ ʘʤʠʥʦʢʠʩʣʦʪ. ʇʨʠ 

ʠʩʢʣʶʯʝʥʠʠ ʠʟ ʧʠʪʘʥʠʷ ʙʝʣʢʦʚ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ 

ʨʘʩʪʠʪʝʣʴʥʳʝ ʙʝʣʢʠ ʠʤʝʶʪ ʤʝʥʴʰʫʶ ʩʪʝʧʝʥʴ ʫʩʚʘʠʚʘʥʠʷ, ʯʝʤ ʙʝʣʢʠ ʞʠʚʦʪʥʦʛʦ 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

http://www.bulletennauki.com 
ʊ. 4. ˉ8. 2018 

 

156 

 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʧʦʵʪʦʤʫ ʚʳʙʦʨ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʙʝʣʢʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʚ ʪʝʯʝʥʠʝ ʜʥʷ ʠʤʝʝʪ 

ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ. ʇʦʩʢʦʣʴʢʫ ʨʘʩʪʠʪʝʣʴʥʳʝ ʙʝʣʢʠ ʧʝʨʝʚʘʨʠʚʘʶʪʩʷ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ, ʯʝʤ 

ʞʠʚʦʪʥʳʝ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ, ʯʪʦʙʳ ʚʝʛʝʪʘʨʠʘʥʮʳ ʧʦʪʨʝʙʣʷʣʠ ʙʦʣʴʰʝ ʙʝʣʢʘ, ʯʝʤ ʥʝ 

ʚʝʛʝʪʘʨʠʘʥʮʳ ʚ ʩʨʝʜʥʝʤ ʥʘ 10% (https://goo.gl/1edLbx).  

ʇʦʜ çʥʝʪʨʘʜʠʮʠʦʥʥʳʤʠè ʠ çʥʦʚʳʤʠè ʠʩʪʦʯʥʠʢʘʤʠ ʙʝʣʢʘ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ 

ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʧʠʪʘʥʠʠ, ʧʦʜʨʘʟʫʤʝʚʘʶʪ ʧʨʦʪʝʠʥʩʦʜʝʨʞʘʱʠʝ 

ʧʨʦʜʫʢʪʳ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ ʠʣʠ ʦʪʭʦʜʳ ʧʠʱʝʚʦʛʦ ʠ ʢʦʨʤʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 

ʤʘʣʦʫʪʠʣʠʟʠʨʫʝʤʦʝ ʧʠʱʝʚʦʝ ʩʳʨʴʝ, ʠʣʠ ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʳʝ ʠʩʪʦʯʥʠʢʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʙʝʣʢʘ. 

ʂ ʥʝʪʨʘʜʠʮʠʦʥʥʳʤ ʠʩʪʦʯʥʠʢʘʤ ʙʝʣʢʘ, ʚ ʢʣʘʩʩʠʯʝʩʢʦʤ ʚʘʨʠʘʥʪʝ, ʦʪʥʦʩʷʪʩʷ [3]: 

ïʦʪʭʦʜʳ ʠ ʧʦʙʦʯʥʳʝ ʧʨʦʜʫʢʪʳ ʧʠʱʝʚʦʛʦ ʠ ʢʦʨʤʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ð ʙʦʙʦʚʳʝ 

ʢʫʣʴʪʫʨʳ, ʦʪʭʦʜʳ ʤʝʣʴʥʠʯʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ, ʰʨʦʪ ʠʟ ʩʝʤʷʥ ʧʦʜʩʦʣʥʝʯʥʠʢʘ, ʣʴʥʘ, 

ʭʣʦʧʯʘʪʥʠʢʘ, ʘʨʘʭʠʩʘ, ʩʦʠ, ʩʘʬʣʦʨʘ ʠ ʥʝʢʦʪʦʨʳʭ ʜʨʫʛʠʭ ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ, ʢʫʢʫʨʫʟʥʳʭ 

ʟʘʨʦʜʳʰʝʡ, ʪʦʤʘʪʦʚ, ʚʠʥʦʛʨʘʜʘ;  

ïʚʪʦʨʠʯʥʳʝ ʙʝʣʦʢʩʦʜʝʨʞʘʱʠʝ ʧʨʦʜʫʢʪʳ ð ʦʙʨʘʪ, ʤʦʣʦʯʥʘʷ ʩʳʚʦʨʦʪʢʘ, ʢʘʟʝʠʥʘʪʳ, 

ʢʨʦʚʴ ʠ ʦʨʛʘʥʳ ʫʙʦʡʥʳʭ ʞʠʚʦʪʥʳʭ, ʧʨʦʜʫʢʪʳ ʧʝʨʝʨʘʙʦʪʢʠ ʙʦʙʦʚʳʭ (ʩʦʝʚʳʝ ʙʝʣʢʦʚʳʝ 

ʧʨʦʜʫʢʪʳ);  

ïʤʘʣʦʫʪʠʣʠʟʠʨʫʝʤʦʝ ʠ ʥʝ ʠʩʧʦʣʴʟʫʝʤʦʝ ʨʘʥʝʝ ʧʠʱʝʚʦʝ ʩʳʨʴʝ ð ʥʝʢʦʪʦʨʳʝ ʚʠʜʳ ʨʳʙ ʠ 

ʤʦʨʝʧʨʦʜʫʢʪʦʚ, ʙʠʦʤʘʩʩʘ ʟʝʣʝʥʳʭ ʨʘʩʪʝʥʠʡ, ʰʨʦʪ ʠʟ ʩʝʤʷʥ ʨʘʧʩʘ ʠ ʜʨʫʛʠʭ ʢʨʝʩʪʦʮʚʝʪʥʳʭ, 

ʥʝʢʦʪʦʨʳʝ ʪʢʘʥʠ ʠ ʦʨʛʘʥʳ ʫʙʦʡʥʳʭ ʞʠʚʦʪʥʳʭ. 

 

ʆʜʥʦʢʣʝʪʦʯʥʳʝ ʠ ʤʥʦʛʦʢʣʝʪʦʯʥʳʝ ʚʦʜʦʨʦʩʣʠ, ʤʠʮʝʣʠʡ ʛʨʠʙʦʚ, ʜʨʦʞʞʠ, ʘ ʪʘʢʞʝ ʙʝʣʢʠ 

ʠ ʘʤʠʥʦʢʠʩʣʦʪʳ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʭʠʤʠʯʝʩʢʦʛʦ ʩʠʥʪʝʟʘ ʷʚʣʷʶʪʩʷ ʥʦʚʳʤʠ 

ʠʩʪʦʯʥʠʢʘʤʠ ʙʝʣʢʘ. 

ʅʝʢʦʪʦʨʳʝ ʠʟ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʥʝ ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʣʫʯʠʪʴ 

ʰʠʨʦʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ, ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʷʚʣʷʶʪʩʷ ʤʘʣʦʜʦʩʪʫʧʥʳʤʠ (ʠʟ ʨʝʩʫʨʩʥʦʡ 

ʦʛʨʘʥʠʯʝʥʥʦʩʪʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʦʦʙʨʘʞʝʥʠʡ) ʠʣʠ ʩʧʝʮʠʬʠʯʥʳʤʠ (ʷʨʢʠʡ, ʥʝʧʨʠʚʳʯʥʳʡ 

ʜʣʷ ʚʦʩʧʨʠʷʪʠʷ ʚʢʫʩ, ʟʘʧʘʭ, ʥʝʫʜʦʙʩʪʚʦ ʭʨʘʥʝʥʠʷ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ) [3]. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʨʘʩʩʤʦʪʨʠʤ ʧʦʜʨʦʙʥʦ ʥʝʢʦʪʦʨʳʝ ʠʟ ʧʨʦʜʫʢʪʦʚ, ʷʚʣʷʶʱʠʭʩʷ 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʙʝʣʢʘ [4ï7]. 

 

1. ʉʝʡʪʘʥ ð 25 ʛ ʙʝʣʢʘ ʥʘ 100 ʛ ʧʨʦʜʫʢʪʘ 

ɻʣʘʚʥʦʡ ʘʣʴʪʝʨʥʘʪʠʚʦʡ ʙʝʣʢʫ ʤʷʩʥʦʤʫ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʩʝʡʪʘʥ, ʪʘʢʞʝ ʠʟʚʝʩʪʥʳʡ ʢʘʢ 

ʢʣʝʡʢʦʚʠʥʘ ʧʰʝʥʠʮʳ ʠʣʠ ʨʘʩʪʠʪʝʣʴʥʦʝ ʤʷʩʦ. ʆʩʦʙʝʥʥʦʩʪʷʤʠ ʩʝʡʪʘʥʘ ʷʚʣʷʶʪʩʷ ʥʠʟʢʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʥʘʪʨʠʷ ʠ ʫʛʣʝʚʦʜʦʚ. ʇʨʦʜʫʢʪ ʙʦʛʘʪ ʞʝʣʝʟʦʤ ʠ ʷʚʣʷʝʪʩʷ ʭʦʨʦʰʠʤ ʠʩʪʦʯʥʠʢʦʤ 

ʢʘʣʴʮʠʷ. ʆʪʣʠʯʘʝʪ ʵʪʦʪ ʧʨʦʜʫʢʪ ʠ ʦʯʝʥʴ ʥʠʟʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʞʠʨʘ, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ ʦʪʣʠʯʥʳʤ 

ʜʦʧʦʣʥʝʥʠʝʤ ʜʣʷ ʤʥʦʛʠʭ ʜʠʝʪʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤ ʢʘʢ ʩʧʦʩʦʙ ʧʦʣʫʯʠʪʴ ʙʝʣʦʢ ʙʝʟ ʭʦʣʝʩʪʝʨʠʥʘ 

ʠ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʞʠʨʘ. ʉʝʡʪʘʥ ʩ ʦʩʪʦʨʦʞʥʦʩʪʴʶ ʥʫʞʥʦ ʫʧʦʪʨʝʙʣʷʪʴ ʣʶʜʷʤ ʩ 

ʥʝʧʝʨʝʥʦʩʠʤʦʩʪʴʶ ʛʣʶʪʝʥʘ.  

ʇʨʠʤʝʥʝʥʠʝ ʚ ʧʠʪʘʥʠʠ: ʉʝʡʪʘʥ ʘʣʴʪʝʨʥʘʪʠʚʘ ʜʣʷ ʢʫʨʠʮʳ ʠʣʠ ʠʥʜʝʡʢʠ, ʧʦʵʪʦʤʫ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʛʦ ʚ ʣʶʙʦʤ ʙʣʶʜʝ, ʢʦʪʦʨʦʝ ʚʦʟʤʦʞʥʦ ʧʨʠʛʦʪʦʚʠʪʴ ʠʟ ʤʷʩʘ. 

100 ʛʨʘʤʤʦʚ ʩʝʡʪʘʥʘ ʩʦʜʝʨʞʘʪ ʦʢʦʣʦ 40 ʛʨʘʤʤʦʚ ʫʛʣʝʚʦʜʦʚ, 25 ʛ ʙʝʣʢʘ ʠ 1 ʛ ʞʠʨʘ, 

ʢʘʣʦʨʠʡʥʦʩʪʴ ð 307 ʢʢʘʣ (https://goo.gl/feRdhX).  

 

2. ʏʝʯʝʚʠʮʘ ð 24 ʛ ʚ 100 ʛ ʧʨʦʜʫʢʪʘ 

ʏʝʯʝʚʠʮʘ ʠʤʝʝʪ ʚʳʩʦʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʙʝʣʢʘ ð 24 ʛ ʚ 100 ʛ ʧʨʦʜʫʢʪʘ (ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʚ 

ʢʫʨʠʥʦʤ ʬʠʣʝ ʩʦʜʝʨʞʠʪʩʷ 25 ʛ ʙʝʣʢʘ ʚ 100 ʛ), ʧʦʤʠʤʦ ʵʪʦʛʦ, ʦʥʘ ʙʦʛʘʪʘ ʚʠʪʘʤʠʥʘʤʠ ʛʨʫʧʧʳ 

ɺ ʠ ʚʘʞʥʳʤʠ ʤʠʥʝʨʘʣʘʤʠ, ʢʘʢ ʞʝʣʝʟʦ (11,8 ʤʛ %), ʤʘʛʥʠʡ (80 ʤʛ %), ʢʘʣʠʡ (672 ʤʛ %), 

ʆʙʣʘʜʘʝʪ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʞʠʨʘ (1,5 ʛ ʚ 100 ʛ) ʠ ʥʘʪʨʠʷ (55 ʤʛ %). 
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ʇʨʠʤʝʥʝʥʠʝ ʚ ʧʠʪʘʥʠʠ: ʯʝʯʝʚʠʮʘ ʦʯʝʥʴ ʫʥʠʚʝʨʩʘʣʴʥʘ, ʠ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʚ 

ʢʘʯʝʩʪʚʝ ʛʘʨʥʠʨʘ, ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʙʣʶʜʦ ʠ ʝʝ ʜʦʙʘʚʣʷʶʪ ʚ ʦʚʦʱʥʦʝ ʧʶʨʝ ʠ ʢʦʪʣʝʪʳ.  

ɺ 100 ʛ ʧʨʦʜʫʢʪʘ ʩʦʜʝʨʞʠʪ 24 ʛ ʙʝʣʢʘ, 1,5 ʛ ʞʠʨʘ ʠ 46,3 ʛ ʫʛʣʝʚʦʜʦʚ, 11,5 ʛ ʧʠʱʝʚʳʭ 

ʚʦʣʦʢʦʥ, ʢʘʣʦʨʠʡʥʦʩʪʴ ð 295 ʢʢʘʣ [8]. 

 

3. ɸʨʘʭʠʩʦʚʘʷ ʧʘʩʪʘ ð 25 ʛ ʥʘ 100 ʛ 

ɺʦʪ ʪʘʢʘʷ ʚʢʫʩʥʘʷ ʘʣʴʪʝʨʥʘʪʠʚʘ ʤʷʩʫ, ʢʦʪʦʨʦʝ ʩʦʜʝʨʞʠʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʙʝʣʢʘ. 

ɸʨʘʭʠʩʦʚʘʷ ʧʘʩʪʘ ʩʦʜʝʨʞʠʪ ʦʜʥʫ ʯʝʪʚʝʨʪʴ ʙʝʣʢʘ, ʠ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʜʦʩʪʠʞʝʥʠʶ 

ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʧʨʦʪʝʠʥʝ, ʠ ʠʤʝʝʪ ʧʨʝʢʨʘʩʥʳʡ ʚʢʫʩ. ɸʨʘʭʠʩʦʚʘʷ ʧʘʩʪʘ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʠʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʢʘʣʠʷ (658 ʤʛ %), (ʬʦʩʬʦʨʘ 350 ʤʛ %) ʠ ʤʘʛʥʠʷ (182 ʤʛ %), ʘ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ 

ʭʦʨʦʰʠʤ ʠʩʪʦʯʥʠʢʦʤ ʧʠʱʝʚʳʭ ʚʦʣʦʢʦʥ (8,1 ʛ/100 ʛ), ʯʪʦ ʧʦʤʦʛʘʝʪ ʦʨʛʘʥʠʟʤʫ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʚ ʣʫʯʰʝʤ ʚʠʜʝ. ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʞʠʨʘ 

(45 ʛ/100 ʛ) ʚ ʧʨʦʜʫʢʪʝ.  

ʇʨʠʤʝʥʝʥʠʝ ʚ ʧʠʪʘʥʠʠ: ʜʦʙʘʚʣʷʪʴ ʘʨʘʭʠʩʦʚʫʶ ʧʘʩʪʫ ʚ ʢʦʢʪʝʡʣʠ ʠ ʩʤʫʟʠ ʜʣʷ ʫʣʫʯʰʝʥʠʷ 

ʚʢʫʩʘ ʠ ʜʣʷ ʠʭ ʩʛʫʱʝʥʠʷ. ʀʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʟʘʧʨʘʚʦʢ ʚ ʩʘʣʘʪʳ, ʟʘʢʫʩʦʢ (ʥïʨ ʪʦʩʪʳ ʩ 

ʘʨʘʭʠʩʦʚʦʡ ʧʘʩʪʦʡ ʠ ʬʨʫʢʪʘʤʠ). 

ɺ 100 ʛ ʧʨʦʜʫʢʪʘ ʩʦʜʝʨʞʠʪʩʷ 25 ʛ ʙʝʣʢʘ, 45 ʛ ʞʠʨʘ (ʠʟ ʥʠʭ 10 ʛ ʥʘʩʳʱʝʥʥʳʝ), 10 ʛ 

ʫʛʣʝʚʦʜʦʚ, 8 ʛ ʧʠʱʝʚʳʭ ʚʦʣʦʢʦʥ, ʢʘʣʦʨʠʡʥʦʩʪʴ ð 552 ʢʢʘʣ [8].  

 

4. ʂʦʥʦʧʣʷʥʦʝ ʩʝʤʷ ð 23 ʛ ʥʘ 100 ʛ 

ʉʝʤʝʥʘ ʢʦʥʦʧʣʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʣʝʛʢʦʫʩʚʦʷʝʤʦʛʦ ʙʝʣʢʘ, ʦʙʣʘʜʘʶʪ 

ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤ ʜʝʡʩʪʚʠʝʤ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʪʣʠʯʥʳʤ ʚʳʙʦʨʦʤ ʜʣʷ ʪʝʭ, ʢʪʦ ʩʪʨʘʜʘʝʪ ʦʪ 

ʩʦʩʪʦʷʥʠʷ, ʚʳʟʚʘʥʥʳʝ ʚʦʩʧʘʣʝʥʠʝʤ. 

ʇʨʠʤʝʥʝʥʠʝ ʚ ʧʠʪʘʥʠʠ: ʄʦʞʥʦ ʜʦʙʘʚʠʪʴ ʩʝʤʝʥʘ ʢʦʥʦʧʣʠ ʧʦʯʪʠ ʚʦ ʚʩʝ ʙʣʶʜʘ, ʚʢʣʶʯʘʷ 

ʩʫʧʳ, ʩʘʣʘʪʳ, ʢʦʢʪʝʡʣʠ, ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ. 

ɺ 100 ʛ ʩʝʤʷʥ ʩʦʜʝʨʞʠʪʩʷ 23 ʛ ʙʝʣʢʘ, 32 ʛ ʞʠʨʘ, ʠ ʥʝ ʩʦʜʝʨʞʠʪʩʷ ʫʛʣʝʚʦʜʦʚ, PP ð 16, 7 

ʤʛ/%. ʂʘʣʦʨʠʡʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 373 ʢʢʘʣ ʥʘ 100 ʛ (https://goo.gl/wuCmT7).  

 

5. ʏʝʨʥʘʷ ʬʘʩʦʣʴ ð 21 ʛ ʥʘ 100 ʛ 

ʌʘʩʦʣʴ ʧʨʠʦʙʨʝʪʘʝʪ ʚʩʝ ʙʦʣʴʰʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʣʝʪ, ʢʘʢ 

çʟʜʦʨʦʚʳè ʛʘʨʥʠʨ, ʘ ʚʝʛʝʪʘʨʠʘʥʮʳ ʠ ʚʝʛʘʥʳ ʠʩʧʦʣʴʟʫʶʪ ʝʝ, ʢʘʢ ʠʩʪʦʯʥʠʢ ʧʦʣʥʦʮʝʥʥʦʛʦ 

ʙʝʣʢʘ. 

ʏʝʨʥʘʷ ʬʘʩʦʣʴ ʯʘʩʪʦ ʨʝʢʦʤʝʥʜʫʶʪ ʧʘʮʠʝʥʪʘʤ ʩ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ, ʪʘʢ ʢʘʢ ʦʥʠ 

ʧʦʤʦʛʘʶʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʟʜʦʨʦʚʳʡ ʫʨʦʚʝʥʴ ʩʘʭʘʨʘ ʚ ʢʨʦʚʠ. ʆʥʠ ʧʦʩʪʝʧʝʥʥʦ ʫʩʚʘʠʚʘʶʪʩʷ 

ʦʨʛʘʥʠʟʤʦʤ, ʠ ʤʦʞʝʪ ʧʦʤʦʯʴ ʚʘʤ ʯʫʚʩʪʚʦʚʘʪʴ ʩʝʙʷ ʥʘʩʳʪʠʚʰʠʤʠʩʷ ʜʦʣʴʰʝ. ʆʥʠ ʪʘʢʞʝ 

ʧʦʤʦʛʘʶʪ ʞʝʣʫʜʦʯʥʦïʢʠʰʝʯʥʦʤʫ ʪʨʘʢʪʫ ʠʟ-ʟʘ ʠʭ ʩʦʦʪʥʦʰʝʥʠʷ ʙʝʣʢʘ ʠ ʢʣʝʪʯʘʪʢʠ. 

ʇʨʠʤʝʥʝʥʠʝ ʚ ʧʠʪʘʥʠʠ: ʯʝʨʥʘʷ ʬʘʩʦʣʴ ʥʘʩʪʦʣʴʢʦ ʫʥʠʚʝʨʩʘʣʴʥʘ, ʯʪʦ ʦʥʘ ʣʝʛʢʦ ʤʦʞʝʪ 

ʙʳʪʴ ʚʢʣʶʯʝʥʘ ʚ ʧʦʩʪʥʳʝ ʚʪʦʨʳʝ ʙʣʶʜʘ, ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʛʘʨʥʠʨ, ʘ ʚ ʤʝʢʩʠʢʘʥʩʢʦʡ ʢʫʭʥʝ 

ʠʟ ʥʝʝ ʤʦʞʥʦ ʧʨʠʛʦʪʦʚʠʪʴ ʬʘʩʦʣʝʚʳʡ ʜʠʧ. 

ɺ 100 ʛ ʧʨʦʜʫʢʪʘ ʩʦʜʝʨʞʠʪʩʷ 21 ʛ ʙʝʣʢʘ, 1,5 ʛ ʞʠʨʘ, 47 ʛ ʫʛʣʝʚʦʜʦʚ ʠ 12,4 ʛ ʧʠʱʝʚʳʭ 

ʚʦʣʦʢʦʥ, ʢʘʣʦʨʠʡʥʦʩʪʴ ð 298 ʢʢʘʣ [8]. 

 

7. ʉʝʤʝʥʘ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ð 21 ʛ ʥʘ 100 ʛ 

ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʚʳʩʦʢʦʤʫ ʩʦʜʝʨʞʘʥʠʶ ʙʝʣʢʘ, ʦʥʠ ʪʘʢʞʝ ʧʦʤʦʛʘʶʪ ʩʥʠʟʠʪʴ ʫʨʦʚʝʥʴ 

ʭʦʣʝʩʪʝʨʠʥʘ, ʘ ʤʘʛʥʠʡ (317 ʤʛ %), ʩʦʜʝʨʞʘʱʠʡʩʷ ʚ ʥʠʭ, ʧʦʤʦʞʝʪ ʨʘʙʦʪʝ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʝ. 

ʆʥʠ ʪʘʢʞʝ ʩʦʜʝʨʞʘʪ ʩʝʣʝʥ, ʢʦʪʦʨʳʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʨʘʢ. ɼʣʷ ʩʨʘʚʥʝʥʠʷ, ʚ ʩʪʝʡʢʝ 

ʣʦʩʦʩʷ ʩʦʜʝʨʞʠʪʩʷ 19 ʛ ʙʝʣʢʘ ʥʘ 100 ʛ ʧʨʦʜʫʢʪʘ. 
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ʇʨʠʤʝʥʝʥʠʝ ʚ ʧʠʪʘʥʠʠ: ʩʝʤʝʯʢʠ ʤʦʞʥʦ ʜʦʙʘʚʣʷʪʴ ʚ ʩʘʣʘʪ, ʪʘʢ ʞʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ 

ʛʘʨʥʠʨʘʭ ʠ ʩʫʧʘʭ. ʍʦʨʦʰʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʚ ʢʘʯʝʩʪʚʝ ʧʝʨʝʢʫʩʘ. 

ɺ 100 ʛ ʧʨʦʜʫʢʪʘ ʩʦʜʝʨʞʠʪʩʷ 21 ʛ ʙʝʣʢʘ, 53 ʛ ʞʠʨʘ ʠ 11 ʛ ʫʛʣʝʚʦʜʦʚ, 5 ʛ ʧʠʱʝʚʳʭ 

ʚʦʣʦʢʦʥ, ʢʘʣʦʨʠʡʥʦʩʪʴ ð 601 ʢʢʘʣ [8]. 

 

6. ʄʠʥʜʘʣʴ ð 19 ʛ ʥʘ 100 ʛ 

ʄʠʥʜʘʣʴ ʩʦʜʝʨʞʠʪ ʦʢʦʣʦ 19 ʛ ʙʝʣʢʘ, ʯʪʦ ʜʝʣʘʝʪ ʵʪʦʪ ʧʨʦʜʫʢʪ ʧʦʜʭʦʜʷʱʠʤ ʜʣʷ ʧʝʨʝʢʫʩʘ. 

ʉʦʜʝʨʞʠʪ 7 ʛ/100 ʛ ʧʠʱʝʚʳʭ ʚʦʣʦʢʦʥ, 13 ʛ/100 ʛ ʫʛʣʝʚʦʜʦʚ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʤʠʥʜʘʣʴ ʚʢʣʶʯʘʝʪ 

ʚ ʩʝʙʷ ʢʘʣʴʮʠʡ (273 ʤʛ %), ʞʝʣʝʟʦ (4,2 ʤʛ %), ʢʘʣʠʡ (748 ʤʛ %) ʠ ʤʘʛʥʠʡ (234 ʤʛ %). ʆʥʠ 

ʠʤʝʶʪ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʞʠʨʘ (53 ʛ/100), ʵʪʦ ʚ ʦʩʥʦʚʥʦʤ ʥʝʥʘʩʳʱʝʥʥʳʝ ʞʠʨʳ. 

ʇʨʠʤʝʥʝʥʠʝ ʚ ʧʠʪʘʥʠʠ: ʤʠʥʜʘʣʴ ʠʜʝʘʣʴʥʳʡ ʩʧʦʩʦʙ ʜʣʷ ʧʝʨʝʢʫʩʘ, ʥʦ ʪʘʢʞʝ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʥʘʨʝʟʘʥʥʦʤ ʚʠʜʝ ʩ ʦʚʦʱʘʤʠ, ʠʣʠ ʚ ʚʳʧʝʯʢʝ. 

100 ʛ ʦʨʝʭʦʚ ʩʦʜʝʨʞʘʪ 19 ʛ ʙʝʣʢʘ, 53 ʛ ʞʠʨʘ ʠ 13 ʛ ʫʛʣʝʚʦʜʦʚ, 7 ʛ ʧʠʱʝʚʳʭ ʚʦʣʦʢʦʥ, 

ʢʘʣʦʨʠʡʥʦʩʪʴ ð 609 ʢʢʘʣ [8]. 

 

8. ʊʝʤʧʝ ð 19 ʛ ʥʘ 100 ʛ 

ʕʪʦ ʠʜʝʘʣʴʥʳʡ ʚʳʙʦʨ ʚ ʢʘʯʝʩʪʚʝ ʟʘʤʝʥʳ ʤʷʩʘ. ʊʝʤʧʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʠʟ ʩʦʠ ʧʫʪʝʤ 

ʬʝʨʤʝʥʪʘʮʠʠ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ, ʪʝʤʧʝ ʩʦʜʝʨʞʠʪ ʨʷʜ ʧʦʣʝʟʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʪʠʧʠʯʥʳʭ 

ʜʣʷ ʬʝʨʤʝʥʪʠʨʦʚʘʥʥʳʭ ʧʨʦʜʫʢʪʦʚ. ɺ ʛʨʠʙʢʦʚʦʡ ʢʫʣʴʪʫʨʝ, ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʨʦʮʝʩʩʘ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʝʤʧʝ, ʩʦʜʝʨʞʘʪʩʷ ʙʘʢʪʝʨʠʠ, ʩʠʥʪʝʟʠʨʫʶʱʠʝ ʚʠʪʘʤʠʥ B12. ʊʝʤʧʝ ʩʦʜʝʨʞʠʪ 

ʤʠʢʨʦʵʣʝʤʝʥʪʳ: ʬʦʩʬʦʨ (266 ʤʛ %), ʢʘʣʠʡ (412 ʤʛ %), ʞʝʣʝʟʦ (2,7 ʤʛ %), ʢʘʣʴʮʠʡ (111 ʤʛ %), 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʩʦʜʝʨʞʠʪ ʥʘʪʨʠʡ (9 ʤʛ %). ʀʟ ʛʨʫʧʧʳ ʞʠʨʥʳʭ ʢʠʩʣʦʪ: ɤ-3 ð 220 ʤʛ ʠ ɤ-6 ð 

3590 ʤʛ ʚ 100 ʛ.  

ʇʨʠʤʝʥʝʥʠʝ ʚ ʧʠʪʘʥʠʠ: ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʛʦ ʚ ʢʘʯʝʩʪʚʝ ʟʘʤʝʥʳ ʣʶʙʦʛʦ ʤʷʩʥʦʛʦ 

ʙʣʶʜʘ. ʇʘʨʤʝʟʘʥ ʪʝʤʧʝ, ʪʝʤʧʝ ɹʫʨʛʝʨʳ, ʪʝʤʧʝ ʠ ʚ ʢʘʯʝʩʪʚʝ ʪʦʧʧʠʥʛʘ ʜʣʷ ʧʠʮʮʳ. 

ɺ 100 ʛ ʪʝʤʧʝ ʩʦʜʝʨʞʠʪʩʷ 19 ʛ ʙʝʣʢʘ, 10 ʛ ʞʠʨʘ, 9 ʛ ʫʛʣʝʚʦʜʦʚ, ʢʘʣʦʨʠʡʥʦʩʪʴ ð 193 ʢʢʘʣ 

(https://goo.gl/wBtozR). 

 

9. ʂʠʥʦʘ ð 14 ʛ ʚ 100 ʛ 

ʅʘʙʠʨʘʶʱʠʡ ʧʦʧʫʣʷʨʥʦʩʪʴ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʧʨʦʜʫʢʪ, ʦʢʘʟʘʣʩʷ ʚ ʮʝʥʪʨʝ ʚʥʠʤʘʥʠʷ ʠʟ-

ʟʘ ʝʛʦ ʧʦʣʝʟʥʳʭ ʚʝʱʝʩʪʚ. ʆʥ ʩʦʜʝʨʞʠʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʙʝʣʢʘ, ʙʦʛʘʪ ʧʠʪʘʪʝʣʴʥʳʤʠ 

ʚʝʱʝʩʪʚʘʤʠ ʠ ʩʦʜʝʨʞʠʪ ʚʩʝ ʥʝʟʘʤʝʥʠʤʳʝ ʘʤʠʥʦʢʠʩʣʦʪʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʦʨʛʘʥʠʟʤʫ.  

ɽʩʪʴ ʝʱʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʢʠʥʦʘ ð ʝʛʦ ʥʠʟʢʠʡ ʛʣʠʢʝʤʠʯʝʩʢʠʡ ʠʥʜʝʢʩ, ʩʧʦʩʦʙʥʦʩʪʴ 

ʩʥʠʞʘʪʴ ʫʨʦʚʝʥʴ ʭʦʣʝʩʪʝʨʠʥʘ, ʢʨʦʚʷʥʦʝ ʜʘʚʣʝʥʠʝ ʠ ʫʨʦʚʝʥʴ ʩʘʭʘʨʘ ʚ ʢʨʦʚʠ. 

ʇʨʠʤʝʥʝʥʠʝ ʚ ʧʠʪʘʥʠʠ: ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʧʨʠʛʦʪʦʚʣʝʥʠʠ ʩʘʣʘʪʦʚ, ʧʣʦʚʘ, ʢʘ hʠ ʩʫʧʦʚ, 

ʢʠʥʦʘ ʤʦʞʝʪ ʩʪʘʪʴ ʦʪʣʠʯʥʦʡ ʟʘʤʝʥʦʡ ʜʣʷ ʨʠʩʘ ʠʣʠ ʤʘʢʘʨʦʥʥʳʭ ʠʟʜʝʣʠʡ. 

ɺ 100 ʛ ʩʝʤʷʥ ʩʦʜʝʨʞʠʪʩʷ 14 ʛ ʙʝʣʢʘ, 6 ʛ ʞʠʨʘ, 57 ʩʦʜʝʨʞʠʪʩʷ ʫʛʣʝʚʦʜʦʚ, ʢʘʣʦʨʠʡʥʦʩʪʴ 

ð 338 ʢʢʘʣ (https://goo.gl/5Kkw9Q). 

 

10. ʕʜʘʤʘʤʝ ð 13 ʛ ʥʘ 100 ʛ 

ʕʜʘʤʘʤʝ ð ɻ ʪʦ ʷʧʦʥʩʢʦʝ ʥʘʟʚʘʥʠʝ ʧʦʣʫʯʠʣʠ ʟʝʣʝʥʳʝ ʩʦʝʚʳʝ ʙʦʙʳ, ʢʦʪʦʨʳʝ 

ʚʳʤʘʯʠʚʘʶʪ, ʘ ʟʘʪʝʤ ʚʘʨʷʪ ʠʣʠ ʛʦʪʦʚʷʪ ʥʘ ʧʘʨʫ. ʆʥʠ ʩʦʭʨʘʥʷʶʪ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʩʦʜʝʨʞʘʥʠʷ 

ʙʝʣʢʘ ʩʦʠ. ʂʘʢ ʠʥʪʝʨʝʩʥʳʡ ʬʘʢʪ ð ɻ ʜʘʤʘʤʝ ʯʘʩʪʦ ʧʦʜʘʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʛʘʨʥʠʨʘ ʚ ʧʠʪʝʡʥʳʭ 

ʟʘʚʝʜʝʥʠʷʭ ʚ ʗʧʦʥʠʠ. 

ʕʜʘʤʘʤʝ ʩʦʜʝʨʞʠʪ ʤʠʢʨʦʵʣʝʤʝʥʪʳ: ʢʘʣʠʡ (620 ʤʛ %), ʢʘʣʴʮʠʡ (197 ʤʛ %), ʬʦʩʬʦʨ (194 

ʤʛ %), ʞʝʣʝʟʦ (3,55 ʤʛ %), ʤʘʛʥʠʡ (65 ʤʛ %), ʩʝʣʝʥ (91,5 ʤʢʛ %); ʚʠʪʘʤʠʥʳ: ɺ1 (0,44 ʤʛ %), ɺ2 

(0,175 ʤʛ %), ɺ9 (165 ʤʢʛ %), PP (1,65 ʤʛ %), ʂ (26,8 ʤʢʛ %) ʠ ʞʠʨʥʳʝ ʢʠʩʣʦʪʳ ɤ-3 ð 361 ʤʛ 

% ʠ ɤ-6 ð 1794 ʤʛ %.  
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ɺ 100 ʛ ʧʨʦʜʫʢʪʘ ʩʦʜʝʨʞʠʪʩʷ 11ï13 ʛ ʙʝʣʢʘ, 5,0ï6,8 ʛ ʞʠʨʦʚ, 10ï11 ʛ ʫʛʣʝʚʦʜʦʚ ʠ ʦʢʦʣʦ 

4,2 ʛ ʧʠʱʝʚʳʭ ʚʦʣʦʢʦʥ, ʢʘʣʦʨʠʡʥʦʩʪʴ ð 147 ʢʢʘʣ (https://goo.gl/DLvovF). 

 

11. ʊʦʬʫ ð 8 ʛ ʥʘ 100 ʛ 

ʂʚʠʥʪʵʩʩʝʥʮʠʝʡ ʚʝʛʝʪʘʨʠʘʥʩʢʦʡ ʝʜʳ, ʷʚʣʷʝʪʩʷ ʪʦʬʫ ʫʜʠʚʠʪʝʣʴʥʦ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ 

ʙʝʣʢʘ (ʜʦ 8 ʛ/100 ʛ) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʧʨʦʜʫʢʪʘʤʠ. ʕʪʦ ʘʣʴʪʝʨʥʘʪʠʚʘ ʤʷʩʘ, ʙʳʣʘ 

ʧʦʧʫʣʷʨʥʘ ʚ ʚʝʛʝʪʘʨʠʘʥʩʢʦʡ ʢʫʭʥʝ ʚ ʪʝʯʝʥʠʝ ʤʥʦʛʠʭ ʜʝʩʷʪʠʣʝʪʠʡ. ʆʥʦ ʠʤʝʝʪ ʩʚʦʠ ʠʩʪʦʢʠ ʚ 

ɼʨʝʚʥʝʤ ʂʠʪʘʝ ʠ ʧʦʩʪʘʚʣʷʝʪʩʷ ʚʦ ʤʥʦʞʝʩʪʚʝ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ, ʚʢʫʩʦʚ ʠ ʪʝʢʩʪʫʨ. 

ʍʦʪʷ ʪʦʬʫ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʟʘʤʝʥʳ ʤʷʩʘ ʚʦ ʤʥʦʛʠʭ ʚʝʛʝʪʘʨʠʘʥʩʢʠʭ ʙʣʶʜʘʭ, ʝʛʦ 

ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʥʝ ʥʘʩʪʦʣʴʢʦ ʚʳʩʦʢʦ, ʢʘʢ ʚ ʢʫʨʠʥʦʡ ʛʨʫʜʢʝ, ʛʦʚʷʜʠʥʝ ʠʣʠ ʨʳʙʝ.  

ʇʨʠʤʝʥʝʥʠʝ ʚ ʧʠʪʘʥʠʠ: ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʟʘʤʝʥʳ ʤʷʩʘ ʚ ʣʶʙʦʝ ʤʷʩʥʦʝ ʙʣʶʜʦ. 

ʆʥ ʪʘʢʞʝ ʤʦʞʝʪ ʙʳʪʴ ʜʦʙʘʚʣʝʥ ʢ ʩʫʧʘʤ ʠ ʨʘʛʫ, ʠ ʦʙʳʢʥʦʚʝʥʥʦ ʫʧʦʪʨʝʙʣʷʝʪʩʷ ʢʘʢ 

ʛʘʤʙʫʨʛʝʨʘʭ, ʧʠʨʦʞʢʘʭ ʠ ʜʨʫʛʠʭ ʙʣʶʜʘʭ ʬʘʩʪïʬʫʜʘ. 

ɺ 100 ʛ ʧʨʦʜʫʢʪʘ ʩʦʜʝʨʞʠʪ 8 ʛ ʙʝʣʢʘ, 5 ʛ ʞʠʨʘ ʠ 2 ʛ ʫʛʣʝʚʦʜʦʚ, ʢʘʣʦʨʠʡʥʦʩʪʴ ð 76 ʢʢʘʣ 

(https://goo.gl/XpaG8V).  

 

ɻʦʚʦʨʷ ʦʙ ʘʣʴʪʝʨʥʘʪʠʚʘʭ ʤʷʩʥʦʤʫ ʙʝʣʢʫ, ʩʪʦʠʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʪʘʢʠʝ ʧʨʦʜʫʢʪʳ 

ʢʘʢ ʢʫʨʠʥʳʝ ʠ ʧʝʨʝʧʝʣʠʥʳʝ ʷʡʮʘ (13 ʠ 12 ʛ ʙʝʣʢʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʪʚʦʨʦʛ (18 ʛ ʥʘ 100 ʛ 

ʧʨʦʜʫʢʪʘ), ʤʦʣʦʢʦ (4 ʛ), ʩʦʝʚʦʝ ʤʦʣʦʢʦ ʠ ʡʦʛʫʨʪ. ɺ ʵʪʠʭ ʧʨʦʜʫʢʪʘʭ ʪʘʢ ʞʝ ʚʳʩʦʢʠʡ ʧʦʢʘʟʘʪʝʣʴ 

ʩʦʜʝʨʞʘʥʠʷ ʙʝʣʢʘ, ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʤʝʥʳ ʚʳʰʝʫʢʘʟʘʥʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ ʤʷʩʘ ʥʝ ʪʦʣʴʢʦ 

ʧʦʟʚʦʣʠʪ ʚʳʚʝʩʪʠ ʠʟ ʨʘʮʠʦʥʘ ʥʘʩʳʱʝʥʥʳʝ ʞʠʨʳ, ʥʦ ʠ ʦʙʝʩʧʝʯʠʪʴ ʧʦʩʪʫʧʣʝʥʠʝ ʚʠʪʘʤʠʥʦʚ ʠ 

ʢʘʣʴʮʠʷ ʩ ʧʠʱʝʡ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ, ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʰʝʩʪʠʨʘʟʦʚʳʡ ʨʘʮʠʦʥ ʧʠʪʘʥʠʷ (ʩ ʩʫʪʦʯʥʳʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʙʝʣʢʘ 87 ʛ) ʥʘ ʦʩʥʦʚʝ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʧʨʦʜʫʢʪʦʚ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʙʝʣʢʘ. 

 

ʐɽʉʊʀʈɸɿʆɺʓʁ ʈɸʎʀʆʅ ʇʀʊɸʅʀʗ 

ɿʘʚʪʨʘʢ ʂʦʣ-ʚʦ ɹʝʣʢʠ ɾʠʨʳ ʋʛʣʝʚʦʜʳ ʂʘʣʦʨʠʠ 

ʆʚʩʷʥʳʝ ʭʣʦʧʴʷ çɻʝʨʢʫʣʝʩè (ʚʘʨʢʘ ʙʝʟ ʩʣʠʚʘ 

ʚʷʟʢʘʷ), ʛ 
40 4,9 2,5 24,3 138,6 

ʄʦʣʦʢʦ ʩʪʝʨʠʣʠʟʦʚʘʥʥʦʝ, 2,5% ʞʠʨʥʦʩʪʠ 

(ʂʠʧʷʯʝʥʠʝ), ʛ 
200 5,7 4,9 9,4 105,8 

ɹʘʥʘʥ, ʛ 100 1,5 0,5 21 96 

ʄʠʥʜʘʣʴ, ʛ 10 1,9 5,4 1,3 60,9 

ʀʊʆɻʆ 350 13,9 13,2 56 401,3 

ʋʪʨʝʥʥʠʡ ʧʝʨʝʢʫʩ ʂʦʣ-ʚʦ ɹʝʣʢʠ ɾʠʨʳ ʋʛʣʝʚʦʜʳ ʂʘʣʦʨʠʠ 

ʗʙʣʦʢʠ, ʛ 250 1 1 24,5 117,5 

ɻʨʝʯʥʝʚʘʷ ʢʘʰʘ ʨʘʩʩʳʧʯʘʪʘʷ (ʛʨʝʯʢʘ ʦʪʚʘʨʥʘʷ 

ʙʝʟ ʩʦʣʠ ʠ ʤʘʩʣʘ), ʛ 
7 0,3 0,1 1,3 7,1 

ʐʦʢʦʣʘʜ ʛʦʨʴʢʠʡ, ʛ 30 1,3 10,6 15,8 164,7 

ʀʊʆɻʆ 287 2,6 11,7 41,5 289,3 

ʆʙʝʜ ʂʦʣ-ʚʦ ɹʝʣʢʠ ɾʠʨʳ ʋʛʣʝʚʦʜʳ ʂʘʣʦʨʠʠ 

ʂʘʧʫʩʪʘ ʙʝʣʦʢʦʯʘʥʥʘʷ (ʊʫʰʝʥʠʝ), ʛ 150 2,2 0,3 6,6 37,3 

ʉʳʨ, ʧʘʨʤʝʟʘʥ, ʪʚʝʨʜʳʡ, ʛ 50 17,9 12,9 1.6 196 

ɻʨʝʯʥʝʚʘʷ ʢʘʰʘ ʨʘʩʩʳʧʯʘʪʘʷ (ʛʨʝʯʢʘ ʦʪʚʘʨʥʘʷ 

ʙʝʟ ʩʦʣʠ ʠ ʤʘʩʣʘ), ʛ 
100 4,2 1,1 18,6 100,9 

ʀʊʆɻʆ 300 24,3 14,3 26,8 334,2 
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ɼʥʝʚʥʦʡ ʧʝʨʝʢʫʩ ʂʦʣ-ʚʦ ɹʝʣʢʠ ɾʠʨʳ ʋʛʣʝʚʦʜʳ ʂʘʣʦʨʠʠ 

ʊʚʦʨʦʛ ʧʦʣʫʞʠʨʥʳʡ 9,0% ʞʠʨʥʦʩʪʠ, ʛ 100 18 9 3 169 

ʄʝʜ ʧʯʝʣʠʥʳʡ, ʛ 15 0,1 0 12 49,2 

ɸʨʘʭʠʩ, ʛ 20 5,3 9 2 110,4 

ʀʊʆɻʆ 135 23,4 18 17 328,6 

ʋʞʠʥ ʂʦʣ-ʚʦ ɹʝʣʢʠ ɾʠʨʳ ʋʛʣʝʚʦʜʳ ʂʘʣʦʨʠʠ 

ʆʤʣʝʪ ʥʘʪʫʨʘʣʴʥʳʡ, ʛ 200 17,4 18,4 5,4 256 

ʀʢʨʘ ʠʟ ʢʘʙʘʯʢʦʚ. ʂʦʥʩʝʨʚʳ, ʛ 100 1,9 8,9 7,7 119 

ʀʊʆɻʆ 300 19,3 27,3 13,1 375 

ɺʝʯʝʨʥʠʡ ʧʝʨʝʢʫʩ ʂʦʣ-ʚʦ ɹʝʣʢʠ ɾʠʨʳ ʋʛʣʝʚʦʜʳ ʂʘʣʦʨʠʠ 

ʉʦʝʚʦʝ ʤʦʣʦʢʦ, (ʚʩʝ ʚʢʫʩʳ), ʦʙʦʛʘʱʝʥʥʦʝ, ʛ 200 5,9 4 6,9 90 

ʀʊʆɻʆ 200 5,9 4 6,9 90 

ʀʊʆɻʆ ɿɸ ɼɽʅʔ 1572 89,4 88,5 161,3 1818,4 

 

ʇʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʨʘʮʠʦʥʘ ʙʳʣʘ ʧʦʢʘʟʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʢʨʘʱʝʥʠʷ ʠʣʠ ʠʟʲʷʪʠʷ ʠʟ 

ʨʘʮʠʦʥʘ ʤʷʩʥʳʭ ʧʨʦʜʫʢʪʦʚ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ʚ ʩʚʷʟʠ ʩ ʨʘʟʚʠʪʠʝʤ 

ʜʠʝʪʦʣʦʛʠʠ ʢʘʢ ʥʘʫʢʠ ʠ ʫʚʝʣʠʯʝʥʠʝʤ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʩʬʝʨʝ ʧʠʪʘʥʠʷ, ʙʝʣʢʦʚʳʝ 

ʧʨʦʜʫʢʪʳ ʥʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʜʝʬʠʮʠʪʘ. ʇʦʠʩʢ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʙʝʣʢʘ ʚʦʟʨʘʩʪʘʝʪ, 

ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʧʨʦʜʫʢʪʦʚ ʫʞʝ ʜʦʩʪʫʧʥʘ ʥʘ ʧʨʠʣʘʚʢʘʭ ʤʘʛʘʟʠʥʦʚ ʠ ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʤʝʥʶ 

ʧʨʝʜʧʨʠʷʪʠʡ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷ [2, 4ï7]. ʆʜʥʘʢʦ, ʥʝʢʦʪʦʨʳʝ ʠʟ ʚʳʰʝʫʢʘʟʘʥʥʳʭ 

ʧʨʦʜʫʢʪʦʚ ʥʝ ʧʦʣʫʯʠʣʠ ʪʘʢʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ, ʠʣʠ ʦʪʥʦʩʷʪʩʷ ʢ ʚʳʩʦʢʦʡ ʮʝʥʦʚʦʡ ʢʘʪʝʛʦʨʠʠ, ʚ 

ʩʚʷʟʠ ʩ ʯʝʤ ʥʝ ʤʦʛʫʪ ʫʧʦʪʨʝʙʣʷʪʴʩʷ ʨʝʛʫʣʷʨʥʦ ʚ ʧʠʱʫ. 

ʆʧʳʪ ʩʦʩʪʘʚʣʝʥʠʷ ʨʘʮʠʦʥʘ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ʧʨʠ ʛʨʘʤʦʪʥʦʤ 

ʧʣʘʥʠʨʦʚʘʥʠʠ ʧʠʪʘʥʠʷ, ʤʦʞʥʦ ʩ ʣʝʛʢʦʩʪʴʶ ʧʦʣʫʯʘʪʴ ʩʫʪʦʯʥʫʶ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʙʝʣʢʘʭ, ʥʝ 

ʫʧʦʪʨʝʙʣʷʷ ʚ ʧʠʱʫ ʤʷʩʥʳʝ ʠ ʨʳʙʥʳʝ ʧʨʦʜʫʢʪʳ.  
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ɸʥʥʦʪʘʮʠʷ. ʅʘʮʠʦʥʘʣʴʥʘʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʥʝ ʩʧʦʩʦʙʥʘ ʵʬʬʝʢʪʠʚʥʦ ʨʘʟʚʠʚʘʪʴʩʷ 

ʙʝʟ ʫʩʧʝʰʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʙʘʥʢʦʚʩʢʦʡ ʦʪʨʘʩʣʠ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ 

ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʚʥʠʤʘʥʠʝ ʘʢʮʝʥʪʠʨʦʚʘʥʦ ʥʘ ʤʝʭʘʥʠʟʤ ʦʟʜʦʨʦʚʣʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʛʦ 

ʩʝʛʤʝʥʪʘ ʢʨʝʜʠʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʢʦʪʦʨʳʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ɹʘʥʢʘ ʈʦʩʩʠʠ 

ʠʩʧʳʪʳʚʘʶʪ ʩʣʦʞʥʦʩʪʠ ʧʦ ʧʨʠʯʠʥʝ ʨʷʜʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʚ ʙʘʥʢʦʚʩʢʦʡ ʩʠʩʪʝʤʝ. ʂʨʝʜʠʪʥʳʝ 

ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʧʨʦʮʝʩʩʝ ʦʨʛʘʥʠʟʘʮʠʠ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʝ ʨʝʜʢʦ ʥʘʭʦʜʷʪʩʷ ʚ ʩʠʪʫʘʮʠʠ 

ʦʪʩʫʪʩʪʚʠʷ ʥʝʦʙʭʦʜʠʤʦʛʦ ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʧʦʜʚʝʨʛʘʶʪʩʷ ʚʳʩʦʢʠʤ ʨʠʩʢʘʤ, 

ʥʘʙʣʶʜʘʝʪʩʷ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʧʝʨʩʧʝʢʪʠʚʘ ʜʘʣʴʥʝʡʰʝʛʦ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ʂʦʣʠʯʝʩʪʚʦ ʧʨʦʙʣʝʤʥʳʭ ʙʘʥʢʦʚ ʚʦʟʨʘʩʪʘʝʪ ʩ ʢʘʞʜʳʤ ʤʝʩʷʮʝʤ, ʧʦ ʵʪʦʡ 

ʧʨʠʯʠʥʝ ʧʨʦʠʩʭʦʜʠʪ ʤʘʩʩʦʚʘʷ ʪʝʥʜʝʥʮʠʷ ʦʪʟʳʚʘ ʣʠʮʝʥʟʠʡ ʫ ʢʨʝʜʠʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ. 

 

Abstract. Investment operations in the stock market are a priority area 

for increasing the bankôs profits. Investment banking includes activities on raising capital using 

capital market instruments with the objective of capital appreciation. The article describes 

the investment objectives of banks to improve their profitability, financial stability and enhance 

the efficiency of the whole. The main tools that allow banks to achieve the appropriate goals: profit, 

risk diversification, liquidity maintenance. The composition and structure of the bankôs investments 

in debt and equity instruments of the stock market are analyzed to detail the assessment 

of investment activity of banks. Also presented is a brief analysis of investment preferences 

of commercial banks in respect of those instruments that are typical for the current economic 

situation in the country. 
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ʉʧʘʜ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ ʚʩʝʛʜʘ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ ʨʦʩʪ 

ʙʘʥʢʨʦʪʩʪʚʘ ʢʨʝʜʠʪʥʳʭ ʫʯʨʝʞʜʝʥʠʡ. ʊʘʢ, 2014 ʛʦʜ ʦʟʥʘʤʝʥʦʚʘʣʩʷ ʙʝʩʧʨʝʮʝʜʝʥʪʥʳʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʘʥʥʫʣʠʨʦʚʘʥʠʷ ʙʘʥʢʦʚʩʢʠʭ ʣʠʮʝʥʟʠʡ ʠ ʤʘʩʩʦʚʳʭ ʙʘʥʢʨʦʪʩʪʚ ʢʨʝʜʠʪʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʡ. ʇʨʠʯʠʥʦʡ ʚʩʝʤʫ ʵʪʦʛʦ ʷʚʠʣʘʩʴ ʥʝʩʧʦʩʦʙʥʦʩʪʴ ʢʨʝʜʠʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ 

ʢʘʯʝʩʪʚʝʥʥʦ ʚʳʧʦʣʥʷʪʴ ʠ ʧʨʦʚʦʜʠʪʴ ʙʘʥʢʦʚʩʢʠʝ ʦʧʝʨʘʮʠʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʩʨʝʜʩʪʚ 

ʠ ʥʘʧʨʘʚʣʝʥʠʝʤ ʠʭ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʘʢʪʠʚʥʳʭ ʦʧʝʨʘʮʠʡ. ɸ ʪʘʢʞʝ, ʥʝ ʚʳʧʦʣʥʝʥʠʝ ʩʚʦʠʭ 

ʬʠʥʘʥʩʦʚʳʭ ʦʙʷʟʘʪʝʣʴʩʪʚ ʧʝʨʝʜ ʢʣʠʝʥʪʘʤʠ ʧʦʩʣʝ 14 ʜʥʝʡ ʩ ʜʘʪʳ ʠʭ ʥʘʩʪʫʧʣʝʥʠʷ, 

ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʩʪʦʠʤʦʩʪʴ ʠʤʫʱʝʩʪʚʘ ʢʨʝʜʠʪʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ 

ʢʨʝʜʠʪʦʨʦʚ. ʆʜʥʘʢʦ, ʥʝʢʦʪʦʨʳʝ ʢʨʝʜʠʪʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʩʢʨʳʚʘʣʠ ʩʚʦʝ ʨʝʘʣʴʥʦʝ ʬʠʥʘʥʩʦʚʦʝ 

ʧʦʣʦʞʝʥʠʝ, ʪʝʤ ʩʘʤʳʤ ʧʨʝʜʦʩʪʘʚʣʷʷ ʚ ʣʠʮʝʥʟʠʨʫʶʱʠʡ ʦʨʛʘʥ ʥʝʜʦʩʪʦʚʝʨʥʫʶ ʬʠʥʘʥʩʦʚʫʶ 

ʦʪʯʝʪʥʦʩʪʴ. 

ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʢʦʣʠʯʝʩʪʚʦ ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʭ ʙʘʥʢʦʚ ʚ ʈʦʩʩʠʠ ʧʦʩʪʝʧʝʥʥʦ 

ʩʥʠʞʘʝʪʩʷ, ʪʘʢʘʷ ʪʝʥʜʝʥʮʠʷ ʩʚʷʟʘʥʘ ʩ ʪʝʤ, ʯʪʦ ʎʝʥʪʨʘʣʴʥʳʡ ʙʘʥʢ ʈʌ ʧʨʦʚʦʜʠʪ ʞʝʩʪʢʫʶ 

ʧʦʣʠʪʠʢʫ ʫʩʠʣʝʥʠʷ ʢʦʥʪʨʦʣʷ ʟʘ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʢʨʝʜʠʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʘ ʪʘʢʞʝ ʩ ʚʚʝʜʝʥʠʝʤ 

ʚ ʙʘʥʢʦʚʩʢʫʶ ʧʨʘʢʪʠʢʫ ʥʦʚʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʦʮʝʥʢʝ ʙʘʥʢʦʚʩʢʠʭ ʨʠʩʢʦʚ (ɹʘʟʝʣʴ III). 

ʉʫʱʝʩʪʚʫʶʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʵʢʩʧʝʨʪʥʳʝ ʟʘʢʣʶʯʝʥʠʷ, ʚ ʢʦʪʦʨʳʭ ʠʤʝʶʪʩʷ ʩʚʝʜʝʥʠʷ, ʯʪʦ ʚ 

ʙʣʠʞʘʡʰʠʝ ʛʦʜʳ ʚ ʥʘʰʝʡ↑ ʩʪʨʘʥʝ ʦʩʪʘʥʝʪʩʷ ʧʨʠʤʝʨʥʦ 500ï600 ʢʨʝʜʠʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, 

ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʠʤʝʪʴ ʣʠʮʝʥʟʠʠ ʥʘ ʧʨʘʚʦ ʚʝʜʝʥʠʝ ʙʘʥʢʦʚʩʢʦʛʦ ʙʠʟʥʝʩʘ. ɸ ʧʦ ʩʘʤʳʤ ʩʤʝʣʳʤ 

ʧʨʝʜʧʦʣʦʞʝʥʠʷʤ ʦʩʪʘʥʝʪʩʷ ʥʝ ʙʦʣʝʝ 100 ʙʘʥʢʦʚ [1ï5]. 

ʅʘ ʈʠʩʫʥʢʝ 1 ʦʪʨʘʞʝʥʘ ʜʠʥʘʤʠʢʘ ʢʦʣʠʯʝʩʪʚʘ ʢʨʝʜʠʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ. 
 

 
ʈʠʩʫʥʦʢ 1. ʉʚʝʜʝʥʠʷ ʦ ʢʦʣʠʯʝʩʪʚʝ ʢʨʝʜʠʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ. 

 

ʀʟ ʛʨʘʬʠʢʘ ʚʠʜʥʦ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʢʨʝʜʠʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʩ ʢʘʞʜʳʤ ʘʥʘʣʠʟʠʨʫʝʤʳʤ 

ʛʦʜʦʤ ʩʥʠʞʘʝʪʩʷ, ʘ ʩ 2015 ʛʦʜʘ ʥʘʢʣʦʥ ʛʨʘʬʠʢʘ ʦʪʨʘʞʘʝʪ ʨʦʩʪ ʩʢʦʨʦʩʪʠ ʦʪʟʳʚʘ ʣʠʮʝʥʟʠʡ ʫ 

ʢʨʝʜʠʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ. 

ʊʘʢ, ʨʦʩʪ ʢʦʣʠʯʝʩʪʚʘ ʢʨʝʜʠʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʧʦ ʢʦʪʦʨʳʤ ʚʥʝʩʝʥʘ ʟʘʧʠʩʴ ʦʙ ʠʭ 

ʣʠʢʚʠʜʘʮʠʠ, ʟʘ ʧʦʩʣʝʜʥʠʝ 10 ʣʝʪ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʚʳʨʦʩʣʦ ʥʘ 585, ʪ. ʝ. ʙʦʣʝʝ, ʯʝʤ ʚ 1,5 ʨʘʟʘ 

(http://www.cbr.ru). 

ʆʩʥʦʚʘʥʠʷ, ʧʦ ʢʦʪʦʨʳʤ ʧʨʠʥʷʪʳ ʨʝʰʝʥʠʷ ɹʘʥʢʦʤ ʈʦʩʩʠʠ ʦ ʣʠʢʚʠʜʘʮʠʠ ʢʨʝʜʠʪʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʊʘʙʣʠʮʝ 1. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʩʚʝʜʝʥʠʡ ʠʟ ʪʘʙʣʠʮʳ, ʩʣʝʜʫʝʪ, ʯʪʦ ʜʣʷ ʦʪʟʳʚʘ ʣʠʮʝʥʟʠʡ ʚ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩʪʘʥʦʚʷʪʩʷ ʩʣʝʜʫʶʱʠʝ ʧʨʠʯʠʥʳ: 
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ʂʆ, ʠʤʝʶʱʠʝ ʧʨʘʚʦ ʥʘ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʙʘʥʢʦʚʩʢʠʭ ʦʧʝʨʘʮʠʡ

ʆʪʟʳʚ ʣʠʮʝʥʟʠʡ ʠ ʣʠʢʚʠʜʘʮʠʷ
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ïʥʝʚʳʧʦʣʥʝʥʠʝ ʚʟʷʪʳʭ ʥʘ ʩʝʙʷ ʦʙʷʟʘʪʝʣʴʩʪʚ ʧʝʨʝʜ ʚʢʣʘʜʯʠʢʘʤʠ ʠʣʠ ʢʨʝʜʠʪʦʨʘʤʠ; 

ïʥʝʜʦʩʪʘʪʦʯʥʳʡ ʦʙʲʝʤ ʩʦʙʩʪʚʝʥʥʦʛʦ ʢʘʧʠʪʘʣʘ; 

ïʦʨʠʝʥʪʘʮʠʷ ʢʨʝʜʠʪʥʦʡ ʧʦʣʠʪʠʢʠ ʥʘ ʚʳʩʦʢʦ ʨʠʩʢʦʚʳʝ ʦʧʝʨʘʮʠʠ, ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʥʳ ʩ 

ʨʘʟʤʝʱʝʥʠʝʤ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʚ ʥʠʟʢʦʢʘʯʝʩʪʚʝʥʥʳʝ ʘʢʪʠʚʳ; 

ïʥʘʨʫʰʝʥʠʝ ʜʝʡʩʪʚʫʶʱʠʭ ʥʦʨʤ ʧʨʘʚʘ ʦ ʣʝʛʘʣʠʟʘʮʠʠ; 

ïʥʝʜʦʩʪʦʚʝʨʥʘʷ ʦʪʯʝʪʥʦʩʪʴ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʘʷ ʚ ɹʘʥʢ ʈʦʩʩʠʠ, ʘ ʪʘʢʞʝ ʥʝʚʳʧʦʣʥʝʥʠʝ 

ʨʘʟʣʠʯʥʳʭ ʧʨʝʜʧʠʩʘʥʠʡ. 
 

ʊʘʙʣʠʮʘ 1. 

ʇʈʀʏʀʅʓ ʆʊɿʓɺɸ ʃʀʎɽʅɿʀʁ ʋ ʂʆʄʄɽʈʏɽʉʂʀʍ ɹɸʅʂʆɺ (http://www.cbr.ru) 

ʆʩʥʦʚʘʥʠʷ ʜʣʷ ʧʨʝʢʨʘʱʝʥʠʷ ʙʘʥʢʦʚʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ɻʦʜ ʦʪʟʳʚʘ ʣʠʮʝʥʟʠʠ 

2011 2012 2013 2014 2015 2016 

ʋʩʪʘʥʦʚʣʝʥʠʝ ʬʘʢʪʦʚ ʩʫʱʝʩʪʚʝʥʥʦʡ ʥʝʜʦʩʪʦʚʝʨʥʦʩʪʠ 

ʦʪʯʝʪʥʳʭ ʜʘʥʥʳʭ 

6 7 7 13 8 2 

ʅʝʠʩʧʦʣʥʝʥʠʝ ʬʝʜʝʨʘʣʴʥʳʭ ʟʘʢʦʥʦʚ, ʨʝʛʫʣʠʨʫʶʱʠʭ 

ʙʘʥʢʦʚʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʥʦʨʤʘʪʠʚʥʳʭ ʘʢʪʦʚ 

ɹʘʥʢʘ ʈʦʩʩʠʠ, ʝʩʣʠ ʚ ʪʝʯʝʥʠʝ ʦʜʥʦʛʦ ʛʦʜʘ ʢ ʢʨʝʜʠʪʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʥʝʦʜʥʦʢʨʘʪʥʦ ʧʨʠʤʝʥʷʣʠʩʴ ʤʝʨʳ, 

ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʝ ʌɿ çʆ ʎʝʥʪʨʘʣʴʥʦʤ ʙʘʥʢʝ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ (ɹʘʥʢʝ ʈʦʩʩʠʠ)è 

18 21 30 75 22 29 

ʅʝʦʜʥʦʢʨʘʪʥʦʝ ʥʘʨʫʰʝʥʠʝ ʚ ʪʝʯʝʥʠʝ ʦʜʥʦʛʦ ʛʦʜʘ 

ʪʨʝʙʦʚʘʥʠʡ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʩʪ. 6 ʠ 7 (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʧ. 

3 ʩʪ. 7) ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ˉ115-ʌɿ 

3 1 8 36 3 44 

ɼʦʩʪʘʪʦʯʥʦʩʪʴ ʢʘʧʠʪʘʣʘ ʥʠʞʝ 2% 5 7 5 12 11 3 

ʈʘʟʤʝʨ ʩʦʙʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ (ʢʘʧʠʪʘʣʘ) ʥʠʞʝ ʤʠʥʠʤʘʣʴʥʦʛʦ 

ʟʥʘʯʝʥʠʷ ʫʩʪʘʚʥʦʛʦ ʢʘʧʠʪʘʣʘ, ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʥʘ ʜʘʪʫ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʢʨʝʜʠʪʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

6 6 6 14 7 2 

ʅʝʩʧʦʩʦʙʥʦʩʪʴ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʪʨʝʙʦʚʘʥʠʷ ʢʨʝʜʠʪʦʨʦʚ ʧʦ 

ʜʝʥʝʞʥʳʤ ʦʙʷʟʘʪʝʣʴʩʪʚʘʤ ʚ ʪʝʯʝʥʠʝ 14 ʜʥʝʡ ʩ ʥʘʩʪʫʧʣʝʥʠʷ 

ʜʘʪʳ ʠʭ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ 

8 10 2 26 18 5 

ʇʨʦʯʠʝ 0 0 3 0 4 0 
 

ɺ ʩʚʷʟʠ ʩ ʜʘʥʥʳʤʠ ʬʘʢʪʘʤʠ ʚʳʷʚʣʝʥʥʳʭ ʥʘʨʫʰʝʥʠʡ ʎʝʥʪʨʘʣʴʥʳʡ ʙʘʥʢ ʈʌ ʚʳʥʫʞʜʝʥ 

ʧʨʠʤʝʥʠʪʴ ʢʨʘʡʥʶʶ ʤʝʨʫ ʚʦʟʜʝʡʩʪʚʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʈʌ ð ɻ ʪʦ 

ʘʥʥʫʣʠʨʦʚʘʥʠʝ ʙʘʥʢʦʚʩʢʦʡ ʣʠʮʝʥʟʠʠ (ʈʠʩʫʥʦʢ 2). 
 

 
ʈʠʩʫʥʦʢ 2. ʉʚʝʜʝʥʠʷ ʦʙ ʘʥʥʫʣʠʨʦʚʘʥʥʳʭ ʠ ʦʪʦʟʚʘʥʥʳʭ ʣʠʮʝʥʟʠʷʭ ʫ ʢʨʝʜʠʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, 

ʰʪ., 2018 ʛ. ð ʧʨʦʛʥʦʟ (https://ria.ru/infografika/20170306/1489373535.html?inj=1). 
 

ʀʩʭʦʜʷ ʠʟ ʧʨʠʚʝʜʝʥʥʦʡ ʚʳʰʝ ʩʪʘʪʠʩʪʠʢʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʚ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʙʘʥʢʦʚʩʢʦʛʦ ʩʝʢʪʦʨʘ, ʪʦ ʨʦʩʪ ʯʠʩʣʘ ʣʠʢʚʠʜʠʨʦʚʘʥʥʳʭ ʢʨʝʜʠʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ 

ʦʩʦʙʝʥʥʦ ʟʘʤʝʪʝʥ ʚ ʢʨʠʟʠʩʥʳʝ ʧʝʨʠʦʜʳ. 

ʂʦʤʤʝʨʯʝʩʢʠʡ ʙʘʥʢ, ʫ ʢʦʪʦʨʦʛʦ ʦʪʦʟʚʘʥʘ ʠʣʠ ʘʥʥʫʣʠʨʦʚʘʥʘ ʣʠʮʝʥʟʠʷ ʥʘ ʧʨʦʚʝʜʝʥʠʝ 

ʙʘʥʢʦʚʩʢʠʭ ʦʧʝʨʘʮʠʡ, ʜʦʣʞʥʘ ʧʦʜʣʝʞʘʪʴ ʣʠʢʚʠʜʘʮʠʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʝʡʩʪʚʫʶʱʠʤʠ 
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ʥʦʨʤʘʤʠ ʧʨʘʚʘ ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʭ ʙʘʥʢʦʚʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʌ. 

ʅʘ 01.01.2017 ʛ. ʧʨʦʮʝʜʫʨʳ ʘʥʥʫʣʠʨʦʚʘʥʠʷ ʣʠʮʝʥʟʠʡ ʠ ʣʠʢʚʠʜʘʮʠʠ ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ ʚ 

ʦʪʥʦʰʝʥʠʠ 329 ʢʨʝʜʠʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ, ʠʟ ʥʠʭ (http://www.cbr.ru): 

ï288 ʙʘʥʢʦʚʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʘ ʵʪʦ ʩʦʩʪʘʚʣʷʝʪ ð 87,54% ʦʪ ʦʙʱʝʛʦ ʦʙʲʝʤʘ 

ʣʠʢʚʠʜʠʨʫʝʤʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʧʨʠʟʥʘʥʳ ʙʘʥʢʨʦʪʘʤʠ, ʢ ʨʘʙʦʪʝ ʩ ʢʦʪʦʨʳʤʠ ʧʨʠʩʪʫʧʠʣʠ 

ʢʦʥʢʫʨʩʥʳʝ ʫʧʨʘʚʣʷʶʱʠʝ. ʆʜʥʘʢʦ ʚʦʩʝʤʴ ʢʦʤʤʝʨʯʝʩʢʠʭ ʙʘʥʢʦʚ ʩʪʘʣʠ ʧʨʠʟʥʘʥʳ ʙʘʥʢʨʦʪʘʤʠ 

ʧʦ ʧʨʠʯʠʥʝ ʚʳʷʚʣʝʥʠʷ ʧʨʠʟʥʘʢʦʚ ʙʘʥʢʨʦʪʩʪʚʘ ʣʠʢʚʠʜʘʪʦʨʘʤʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʤʠ ʧʨʦʮʝʜʫʨ 

ʧʨʠʥʫʜʠʪʝʣʴʥʦʡ ʣʠʢʚʠʜʘʮʠʠ; 

ï41 ʢʨʝʜʠʪʥʘʷ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʠʟʥʘʥʘ ʢʘʢ ʥʝʩʦʩʪʦʷʪʝʣʴʥʘʷ (ʙʘʥʢʨʦʪ), ʠʟ ʥʠʭ: 

ï37 ʢʨʝʜʠʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ (11,25%) ʧʨʠʥʷʪʳ ʨʝʰʝʥʠʷ ʘʨʙʠʪʨʘʞʥʳʤʠ ʩʫʜʘʤʠ ʦ 

ʧʨʠʥʫʜʠʪʝʣʴʥʦʡ ʣʠʢʚʠʜʘʮʠʠ ʠ ʜʣʷ ʨʘʙʦʪʳ ʩ ʥʠʤʠ ʥʘʟʥʘʯʝʥʳ ʣʠʢʚʠʜʘʮʠʦʥʥʳʝ ʢʦʤʠʩʩʠʠ; 

ïʚ ʦʪʥʦʰʝʥʠʠ 4 ʢʨʝʜʠʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ (1,21%) ʧʨʦʭʦʜʠʣʠ ʧʨʦʮʝʜʫʨʳ ʣʠʢʚʠʜʘʮʠʠ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʨʝʰʝʥʠʡ ʠʭ ʫʯʨʝʜʠʪʝʣʝʡ ʦ ʜʦʙʨʦʚʦʣʴʥʦʡ ʣʠʢʚʠʜʘʮʠʠ. 

çéʇʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 1 ʷʥʚʘʨʷ 2017 ʛʦʜʘ ʠʟ 329 ʣʠʢʚʠʜʠʨʫʝʤʳʭ ʢʨʝʜʠʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ 

ʚ 311 ʢʨʝʜʠʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ (94,53% ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʣʠʢʚʠʜʠʨʫʝʤʳʭ ʢʨʝʜʠʪʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʡ) ʬʫʥʢʮʠʠ ʢʦʥʢʫʨʩʥʦʛʦ ʫʧʨʘʚʣʷʶʱʝʛʦ (ʣʠʢʚʠʜʘʪʦʨʘ) ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ 

ɸʛʝʥʪʩʪʚʦʤ, ʪʦʤ ʯʠʩʣʝ ʚ 277 ʢʨʝʜʠʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʧʨʦʚʦʜʠʣʘʩʴ ʧʨʦʮʝʜʫʨʘ ʢʦʥʢʫʨʩʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʚ 34 ð ʧʨʠʥʫʜʠʪʝʣʴʥʘʷ ʣʠʢʚʠʜʘʮʠʷéè. ɺ 14 ʢʨʝʜʠʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ (4,25% 

ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʣʠʢʚʠʜʠʨʫʝʤʳʭ ʢʨʝʜʠʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ) ʣʠʢʚʠʜʘʮʠʷ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ 

ʘʨʙʠʪʨʘʞʥʳʤʠ ʫʧʨʘʚʣʷʶʱʠʤʠ, ʘʢʢʨʝʜʠʪʦʚʘʥʥʳʤʠ ʧʨʠ ɹʘʥʢʝ ʈʦʩʩʠʠ ʚ ʢʘʯʝʩʪʚʝ ʢʦʥʢʫʨʩʥʳʭ 

ʫʧʨʘʚʣʷʶʱʠʭ ʧʨʠ ʙʘʥʢʨʦʪʩʪʚʝ ʢʨʝʜʠʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ 11 ʢʨʝʜʠʪʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʷʭ ʧʨʦʚʦʜʠʣʘʩʴ ʧʨʦʮʝʜʫʨʘ ʢʦʥʢʫʨʩʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʚ 3 ð ʧʨʠʥʫʜʠʪʝʣʴʥʘʷ 

ʣʠʢʚʠʜʘʮʠʷ. ʃʠʢʚʠʜʘʮʠʷ 4 ʢʨʝʜʠʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ (1,21% ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʣʠʢʚʠʜʠʨʫʝʤʳʭ ʢʨʝʜʠʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ) ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʣʠʢʚʠʜʘʮʠʦʥʥʳʤʠ ʢʦʤʠʩʩʠʷʤʠéè 

[1, ʩ. 53]. 
 

 
ʈʠʩʫʥʦʢ 3. ʉʧʦʩʦʙʳ ʣʠʢʚʠʜʘʮʠʠ ʢʨʝʜʠʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ (ʥʘ 01.01.2017 ʛ.). 
 

ʉʘʤʳʡ ʢʨʫʧʥʳʡ ʙʘʥʢ, ʢʦʪʦʨʳʡ ʧʦʜʚʝʨʛʩʷ ʩʧʘʩʝʥʠʶ ð çɹʘʥʢ ʄʦʩʢʚʳè. ɸʢʪʠʚʳ 

ʜʘʥʥʦʛʦ ʙʘʥʢʘ ʚ ʦʙʱʝʤ ʦʙʲʝʤʝ ʩʘʥʠʨʫʝʤʳʭ ʙʘʥʢʦʚʩʢʠʭ ʘʢʪʠʚʦʚ ʩʦʩʪʘʚʣʷʶʪ 38% ʠʣʠ 1841 

ʤʣʨʜ ʨʫʙʣʝʡ.  

çéɽʱʝ 47% ʘʢʪʠʚʦʚ ʙʘʥʢʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʧʨʦʮʝʩʩʝ ʩʘʥʘʮʠʠ, ʧʨʠʥʘʜʣʝʞʘʪ 

ʢʨʝʜʠʪʥʳʤ ʦʨʛʘʥʠʟʘʮʠʷʤ ʩ ʚʝʣʠʯʠʥʦʡ ʘʢʪʠʚʦʚ ʙʦʣʝʝ 100 ʤʣʨʜ ʨʫʙʣʝʡ (ʚʩʝʛʦ 8 ʙʘʥʢʦʚ, 

ʚʢʣʶʯʘʷ çʄʦʩʦʙʣʙʘʥʢè, çʋʨʘʣʩʠʙè, çʈʦʩʪ ɹʘʥʢè ʠ ɹʘʥʢ çʊʨʘʩʪè). ʇʨʠʚʝʜʝʥʥʳʝ ʜʘʥʥʳʝ, 

ʜʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʢʘʢ ʧʦ ʢʦʣʠʯʝʩʪʚʫ, ʪʘʢ ʠ ʧʦ ʩʫʤʤʘʨʥʳʤ ʘʢʪʠʚʘʤ, ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʩʘʥʘʮʠʡ 

87,54%

11,25%
1,21%

ʙʘʥʢʨʦʪʳ

ʧʨʠʥʫʜʠʪʝʣʴʥʘʷ ʣʠʢʚʠʜʘʮʠʷ

ʜʦʙʨʦʚʦʣʴʥʘʷ ʣʠʢʚʠʜʘʮʠʷ
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ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʢʨʫʧʥʳʝ ʠ ʩʨʝʜʥʠʝ ʙʘʥʢʠ, ʪʦʛʜʘ ʢʘʢ ʫ ʥʝʙʦʣʴʰʠʭ ʢʨʝʜʠʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʎɹ 

ʧʨʝʜʧʦʯʠʪʘʝʪ ʩʨʘʟʫ ʦʪʟʳʚʘʪʴ ʣʠʮʝʥʟʠʠéè [1, ʩ. 52]. ʅʘ 01.01.2017 ʛʦʜʘ ʚ ɽɻʈʖʃ ʚʥʝʩʝʥʳ 

ʟʘʧʠʩʠ ʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʧʦ ʧʨʠʯʠʥʝ ʣʠʢʚʠʜʘʮʠʠ 1 697 ʢʨʝʜʠʪʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʡ, ʫ ʢʦʪʦʨʳʭ ʩ ʥʘʯʘʣʘ 1991 ʛ. ʙʳʣʠ ʦʪʦʟʚʘʥʳ ʣʠʮʝʥʟʠʠ ʥʘ ʧʨʘʚʦ ʚʝʜʝʥʠʷ 

ʙʘʥʢʦʚʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴ. ʇʨʝʜʲʷʚʣʷʝʤʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢʨʝʜʠʪʦʨʦʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʦʤʤʝʨʯʝʩʢʠʭ 

ʙʘʥʢʦʚ ʫʜʦʚʣʝʪʚʦʨʝʥʳ ʚ ʩʨʝʜʥʝʤ ʥʘ 15,8% ʦʪ ʩʦʚʦʢʫʧʥʦʛʦ ʦʙʲʝʤʘ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ. ɺʩʷ 

ʠʥʬʦʨʤʘʮʠʷ ʦ ʨʝʟʫʣʴʪʘʪʘʭ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʢʨʝʜʠʪʦʨʦʚ ʜʘʥʥʳʭ ʢʨʝʜʠʪʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʡ ʚ ʨʘʟʨʝʟʝ ʦʯʝʨʝʜʝʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʈʠʩʫʥʢʝ 4.  
 

 

 

 
ʈʠʩʫʥʦʢ 4. ʉʚʝʜʝʥʠʷ ʦʙ ʫʜʦʚʣʝʪʚʦʨʝʥʠʠ ʪʨʝʙʦʚʘʥʠʡ ʢʨʝʜʠʪʦʨʦʚ ʢʨʝʜʠʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, 

ʢʦʪʦʨʳʝ ʣʠʢʚʠʜʠʨʦʚʘʥʳ. 
 

ʀʪʦʛʠ ʚʳʧʦʣʥʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʧʝʨʝʜ ʢʨʝʜʠʪʦʨʦʚ ʦʧʨʝʜʝʣʝʥʳ ʥʠʟʢʠʤ ʢʘʯʝʩʪʚʦʤ ʘʢʪʠʚʦʚ 

ʢʨʝʜʠʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʥʠʟʢʠʤ ʩʨʝʜʥʠʤ ʧʨʦʮʝʥʪʦʤ ʠʭ ʨʝʘʣʠʟʘʮʠʠ 

(ʚʟʳʩʢʘʥʠʷ), ʢʦʪʦʨʳʡ ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 1 ʷʥʚʘʨʷ 2017 ʛʦʜʘ ʩʦʩʪʘʚʠʣ 13,3% ʦʪ ʙʘʣʘʥʩʦʚʦʡ 

ʩʪʦʠʤʦʩʪʠ ʘʢʪʠʚʦʚ ʥʘ ʜʘʪʫ ʦʪʟʳʚʘ ʣʠʮʝʥʟʠʠ.  
 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʢʦʥʢʫʨʩʥʳʭ ʢʦʤʠʩʩʠʡ ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʘʢʪʠʚʦʚ ʢʨʝʜʠʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʣʠʮʝʥʟʠʠ, 

ʢʦʪʦʨʳʭ ʘʥʥʫʣʠʨʦʚʘʥʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʜʘʥʥʳʤʠ: 

ïʠʤʫʱʝʩʪʚʦ ʙʘʥʢʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʝ ʦʩʥʦʚʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ð 55,1% ʦʪ ʙʘʣʘʥʩʦʚʦʡ 

ʩʪʦʠʤʦʩʪʠ; 

ïʬʦʥʜʦʚʳʝ ʮʝʥʥʦʩʪʠ ð 5,1%; 

ʪʨʝʙʦʚʘʥʠʡ 

ʫʜʦʚʣʝʪʚʦʨʝʥʦ

8%

ʪʨʝʙʦʚʘʥʠʡ ʥʝ 

ʫʜʦʚʣʝʪʚʦʨʝʥʦ

92%

ʂʨʝʜʠʪʦʨʳ 3-ʝʡ ʦʯʝʨʝʜʠ

ʪʨʝʙʦʚʘʥʠʡ 

ʫʜʦʚʣʝʪʚʦʨʝʥʦ

32%ʪʨʝʙʦʚʘʥʠʡ ʥʝ 

ʫʜʦʚʣʝʪʚʦʨʝʥʦ

68%

ʂʨʝʜʠʪʦʨʳ 2-ʦʡ ʦʯʝʨʝʜʠ

ʪʨʝʙʦʚʘʥʠʡ 

ʫʜʦʚʣʝʪʚʦʨʝʥʦ

72%

ʪʨʝʙʦʚʘʥʠʡ ʥʝ 

ʫʜʦʚʣʝʪʚʦʨʝʥʦ

28%

ʂʨʝʜʠʪʦʨʳ 1-ʦʡ ʦʯʝʨʝʜʠ
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ïʢʨʝʜʠʪʳ ʢʣʠʝʥʪʘʤ ʠ ʜʨʫʛʠʝ ʨʘʟʤʝʱʝʥʥʳʝ ʩʨʝʜʩʪʚʘ ð 11,4%; 

ïʢʨʝʜʠʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʤʝʞʙʘʥʢʦʚʩʢʦʤ ʨʳʥʢʝ ʢʨʝʜʠʪʦʚʘʥʠʷ, ʩʨʝʜʩʪʚʘ ʥʘ 

ʢʦʨʨʝʩʧʦʥʜʝʥʪʩʢʠʭ ʩʯʝʪʘʭ ʠ ʜʨʫʛʠʝ ʩʨʝʜʩʪʚʘ, ʨʘʟʤʝʱʝʥʥʳʝ ʚ ʢʨʝʜʠʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ð 

23,2%; 

ïʧʨʦʯʠʝ ʘʢʪʠʚʳ ð 11,7%. 
 

ɺ ʊʘʙʣʠʮʝ 2 ʧʨʠʚʝʜʝʥʳ ʩʚʝʜʝʥʠʷ ʦ ʩʘʤʳʭ ʢʨʫʧʥʳʭ ʦʙʘʥʢʨʦʪʠʚʰʠʭʩʷ ʙʘʥʢʦʚ ʟʘ 2013ï

2017 ʛʛ. 
 

ʊʘʙʣʠʮʘ 2. 

ʉɸʄʓɽ ʂʈʋʇʅʓɽ ɹɸʅʂʀ, ʇʈʀɿʅɸʅʅʓɽ ɹɸʅʂʈʆʊɸʄʀ (http://www.banki.ru) 

ʅʘʟʚʘʥʠʝ ʢʨʝʜʠʪʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ɻʦʜ ʦʪʟʳʚʘ ʣʠʮʝʥʟʠʠ 

çʄʘʩʪʝʨïʙʘʥʢè 2013 

çʀʥʚʝʩʪʙʘʥʢè 2013 

çʉʤʦʣʝʥʩʢʠʡ ʙʘʥʢè 2013 

çʇʝʨʚʳʡ ʨʝʩʧʫʙʣʠʢʘʥʩʢʠʡ ʙʘʥʢè 2014 

ɹʘʥʢ çʅʘʨʦʜʥʳʡ ʢʨʝʜʠʪè 2014 

çɺʦʣʛʘïʢʨʝʜʠʪè 2014 

çʀʜʝʘʣʙʘʥʢè 2015 

çɽʚʨʦʠʥʚʝʩʪè 2015 

çɸɿʀʄʋʊè 2015 

çɺʥʝʰʧʨʦʤʙʘʥʢè 2016 

çʄʠʨʘʬïɹʘʥʢè 2016 

çʊʫʨʙʦʙʘʥʢè 2016 

ɹʘʥʢ çʖʛʨʘè 2017 

ɹʘʥʢ çʆʪʢʨʳʪʠʝè 2017 

ɹʘʥʢ çʇʫʰʢʠʥʦè 2017 

ɹʘʥʢ çʊʨʘʩʪè 2017 
 

ʆʜʥʘʢʦ, ʩʫʱʝʩʪʚʫʝʪ ʨʷʜ ʢʨʝʜʠʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʢʦʪʦʨʳʤ ʥʝ ʫʛʨʦʞʘʝʪ ʙʘʥʢʨʦʪʩʪʚʦ 

(ʊʘʙʣʠʮʘ 3) [6]. 

ʆʪʟʳʚ ʣʠʮʝʥʟʠʡ ʫ ʩʪʦʣʴ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʢʨʝʜʠʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʷʚʣʷʝʪʩʷ ʤʝʨʦʡ 

ʚʳʥʫʞʜʝʥʥʦʡ ʩ ʮʝʣʴʶ ʫʩʪʨʘʥʝʥʠʷ ʙʘʥʢʦʚʩʢʦʛʦ ʩʝʛʤʝʥʪʘ ʦʪ ʥʝʥʘʜʝʞʥʳʭ ʢʨʝʜʠʪʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʡ, ʘ ʪʘʢʞʝ ʧʦʢʘʞʝʪ ʧʨʠʤʝʨ ʦʩʪʘʣʴʥʳʤ ʦʨʛʘʥʠʟʘʮʠʷʤ, ʯʪʦ ʠʭ ʥʝʯʝʩʪʥʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʝ ʦʩʪʘʥʝʪʩʷ ʙʝʟʥʘʢʘʟʘʥʥʦʡ. ʊʘʢʘʷ ʩʠʪʫʘʮʠʷ ʧʦʜʛʦʪʘʚʣʠʚʘʝʪ ʙʦʣʝʝ ʩʠʣʴʥʳʝ 

ʢʨʝʜʠʪʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʢ ʢʨʠʟʠʩʫ. 
 

ʊʘʙʣʠʮʘ 3. 

ʉʇʀʉʆʂ ʉɸʄʓʍ ʂʈʋʇʅʓʍ ʈʆʉʉʀʁʉʂʀʍ ɹɸʅʂʆɺ (http://www.banki.ru) 

ʅʘʟʚʘʥʠʝ ʙʘʥʢʘ ʠ ʬʦʨʤʘ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʄʝʩʪʦ ʚ ʨʝʡʪʠʥʛʝ 

ʇɸʆ çʉʙʝʨʙʘʥʢ ʈʦʩʩʠʠè 1 

ʇɸʆ çɺʊɹè 2 

ɸʆ çɻʘʟʧʨʦʤʙʘʥʢè 3 

ɸʆ çʈʦʩʩʝʣʴʭʦʟʙʘʥʢè 4 

ɸʆ çɸʣʴʬʘïʙʘʥʢè 5 

ɸʆ ɹʘʥʢ çʅʘʮʠʦʥʘʣʴʥʳʡ ʢʣʠʨʠʥʛʦʚʳʡ ʮʝʥʪʨè 6 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, 

ʯʪʦ ʙʘʥʢʦʚʩʢʘʷ ʩʠʩʪʝʤʘ ʈʦʩʩʠʠ ʧʝʨʝʞʠʚʘʝʪ ʢʨʠʟʠʩ, ʧʨʠʯʠʥʫ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʚʳʨʘʟʠʪʴ ʚ 

ʩʣʝʜʫʶʱʝʤ: 

ïʥʘʭʦʞʜʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʈʦʩʩʠʠ ʚ ʜʦʣʛʦʡ ʩʪʘʛʥʘʮʠʠ; 
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ïʧʨʦʙʣʝʤʳ ʩ ʫʧʨʘʚʣʝʥʠʝʤ ʬʠʥʘʥʩʘʤʠ, ʠ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʩ ʫʪʨʘʪʦʡ ʢʘʧʠʪʘʣʘ ʠ 

ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʫʩʪʦʡʯʠʚʦʡ ʥʝʧʣʘʪʝʞʝʩʧʦʩʦʙʥʦʩʪʴʶ; 

ïʫʩʠʣʝʥʠʝ ʥʘʜʟʦʨʘ ʩʦ ʩʪʦʨʦʥʳ ʨʝʛʫʣʷʪʦʨʘ, ʯʪʦ ʟʘʩʪʘʚʣʷʝʪ ʥʝʢʦʪʦʨʳʝ ʢʨʝʜʠʪʥʳʝ 

ʦʨʛʘʥʠʟʘʮʠʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʨʝʢʨʘʱʘʪʴ ʩʚʦʶ ʙʘʥʢʦʚʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ; 

ïʚʚʝʜʝʥʠʝ ʩʘʥʢʮʠʦʥʥʳʭ ʤʝʨ, ʢʦʪʦʨʳʝ ʥʝ ʧʦʟʚʦʣʷʶʪ ʢʦʤʤʝʨʯʝʩʢʠʤ ʙʘʥʢʘʤ 

ʢʨʝʜʠʪʦʚʘʪʴʩʷ ʚ ʟʘʨʫʙʝʞʥʳʭ ʢʨʝʜʠʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʥʘ ʙʦʣʝʝ ʚʳʛʦʜʥʳʭ ʫʩʣʦʚʠʷʭ. 
 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʃʫʪʦʰʢʠʥʘ ʅ. ʂ. ɹʘʥʢʦʚʩʢʘʷ ʢʦʥʢʫʨʝʥʮʠʷ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ: ʩʫʱʥʦʩʪʴ, 

ʧʦʥʷʪʠʝ, ʩʧʝʮʠʬʠʢʘ // ʌʠʥʘʥʩʳ ʠ ʢʨʝʜʠʪ. 2017. ˉ46. ʉ. 50-53. 

2. ʉʘʤʦʡʣʦʚ ʆ. ʉ., ʂʫʧʯʠʥʩʢʠʡ ɺ. ɸ., ʋʣʠʥʘʯ ɸ. ʉ. ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʨʝʩʫʨʩʘʤʠ 

ʙʘʥʢʘ. ʄ.: ʕʢʟʘʤʝʥ, 2016. 224 ʩ. 

3. ʉʝʤʠʙʨʘʪʦʚʘ ʆ. ʀ. ɹʘʥʢʦʚʩʢʦʝ ʜʝʣʦ. ʄ.: ɸʢʘʜʝʤʠʷ ʀʎ, 2014. 310 ʩ. 

4. ʄʘʣʴʮʝʚ ɺ. ɸ. ɹʘʥʢʦʚʩʢʘʷ ʩʠʩʪʝʤʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ: ʧʨʘʚʦʚʳʝ ʦʩʥʦʚʳ, 

ʧʨʠʥʮʠʧʳ ʠ ʧʨʦʙʣʝʤʳ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ // ɺʝʩʪʥʠʢ ʖʨʠʜʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʄʀʀʊ 2018. 

ˉ2 (22). ʉ. 78. 

5. ɻʦʣʫʙʝʚ ʉ. ʉ., ʏʝʙʦʪʘʨʝʚ ʉ. ʉ. ʅʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʝ ʠ ʤʝʪʦʜʠʯʝʩʢʠʝ ʤʝʨʳ ʧʦ 

ʨʝʘʣʠʟʘʮʠʠ ʉʪʨʘʪʝʛʠʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ // ʖʨʠʜʠʯʝʩʢʘʷ 

ʥʘʫʢʘ ʠ ʧʨʘʢʪʠʢʘ: ɺʝʩʪʥʠʢ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʘʢʘʜʝʤʠʠ ʄɺɼ ʈʦʩʩʠʠ. 2018. ˉ1 (41). C. 127-132. 
 

References: 

1. Lutoshkina, N. K. (2017). Banking competition and competitiveness: essence, concept, 

specificity. Finance and credit, (46), 50-53. 

2. Samoilov, O. S., Kupchinsky, V. A., & Ulinach, A. S. (2016). System of bank resources 

management. Moscow, Examen, 224. 

3. Semibratova, O. I. (2014). Banking. Moscow, Academy of Information Technologies, 310. 

4. Maltsev, V. A. (2018). Banking system of the Russian Federation: legal bases, principles 

and problems of functioning. Bulletin of the Law Institute of MIIT, (2), 78. 

5. Golubev, S. S., & Chebotarev, S. S. (2018). Normative-legal and methodical measures for 

the implementation of the Strategy for Economic Security of the Russian Federation. Legal science 

and practice. Bulletin of the Nizhny Novgorod Academy of the Ministry of Internal Affairs of Russia, 

(1). 127-132. 

 
 

ʈʘʙʦʪʘ ʧʦʩʪʫʧʠʣʘ 

ʚ ʨʝʜʘʢʮʠʶ 29.06.2018 ʛ.  

 ʇʨʠʥʷʪʘ ʢ ʧʫʙʣʠʢʘʮʠʠ 

06.07.2018 ʛ. 
________________________________________________________________________________________________________________________ 

 

ʉʩʳʣʢʘ ʜʣʷ ʮʠʪʠʨʦʚʘʥʠʷ: 

ʄʘʥʜʨʦʥ ɺ. ɺ., ɹʘʰʣʘʢʦʚʘ ʄ. ɸ. ʃʠʢʚʠʜʘʮʠʷ ʢʨʝʜʠʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ: ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ 

ʠ ʢʘʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ // ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ. 2018. ʊ. 4. ˉ8. ʉ. 162-168. ʈʝʞʠʤ 

ʜʦʩʪʫʧʘ: http://www.bulletennauki.com/mandron-bashlakova (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 15.08.2018). 
 

Cite as (APA): 

Mandron, V., & Bashlakova, M. (2018). The liquidation of credit institutions: quantitative and 

qualitative analysis. Bulletin of Science and Practice, 4(8), 162-168. 
  

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

http://www.bulletennauki.com 
ʊ. 4. ˉ8. 2018 

 

169 

 

UDC 338.2(476)+316.42(476) 

JEL classification: H10, J58, P35, Z13 

 

METHODS OF SUBSTANTIATION OF TH E SUBJECT AREA OF THE FORECAST 

OF SOCIO-ECONOMIC SECURITY OF THE INDUSTRIA L SECTOR 

 

ÉShvaiba D., ORCID: 0000-0001-6783-9765, Ph.D., 

Minsk regional organization of the Belarusian Trade Union of workers 

of chemical, mining and oil industries; 

Belarusian national technical University, 

Minsk, Belarus, shvabia@tut.by 

 

ʄɽʊʆɼʀʂɸ ʆɹʆʉʅʆɺɸʅʀʗ ʇʈɽɼʄɽʊʅʆʁ ʆɹʃɸʉʊʀ ʇʈʆɻʅʆɿɸ 

ʉʆʎʀɸʃʔʅʆ-ʕʂʆʅʆʄʀʏɽʉʂʆʁ ɹɽɿʆʇɸʉʅʆʉʊʀ 

ʇʈʆʄʓʐʃɽʅʅʆɻʆ ʉɽʂʊʆʈɸ 

 

Éʐʚʘʡʙʘ ɼ. ʅ., ORCID: 0000-0001-6783-9765, ʢʘʥʜ. ʵʢʦʥ. ʥʘʫʢ, 

ʄʠʥʩʢʘʷ ʦʙʣʘʩʪʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ɹʝʣʦʨʫʩʩʢʦʛʦ ʧʨʦʬʩʦʶʟʘ ʨʘʙʦʪʥʠʢʦʚ ʭʠʤʠʯʝʩʢʦʡ, 

ʛʦʨʥʦʡ ʠ ʥʝʬʪʷʥʦʡ ʦʪʨʘʩʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ; 

ɹʝʣʦʨʫʩʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

ʛ. ʄʠʥʩʢ, ɹʝʣʘʨʫʩʴ, shvabia@tut.by 

 

Abstract. The reliability of the results of any forecast is dependent on the validity 

of the selection of objects and the definition of its subject area. Suppose that in the total number 

of objects of the forecast it makes sense to exclude the signatures of the industrial sector (industrial 

objects) and non-industrial objects, which, despite the relation to the external environment, have 

a specific impact on the position and formation of the industrial sector. To clarify the selection 

of the objects and the subject of the forecast of socioïeconomic security of the industrial sector, 

the following methodological approach is proposed. The forecast objects are oriented 

by the location of the sources of industrial sector hazards ð ñinternal environment ð external 

environmentò ð by the scheme of interelement connections in its structure and the importance 

of communications outside the structure (to distinguish objects it is proposed to mark them 

symbolically in accordance with the ñindustry objectsò and ñnon-industry objectsò). The subject 

field of the forecast is formed by the qualitative and quantitative properties of the objects of study. 

The task is to identify those objects from a large number of probable objects and their data that will 

allow to identify negative phenomena and processes capable of implementation in the current 

period (updated threats). 

 

ɸʥʥʦʪʘʮʠʷ. ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʠʪʦʛʦʚ ʣʶʙʦʛʦ ʧʨʦʛʥʦʟʘ ʥʘʭʦʜʠʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʦʙʦʩʥʦʚʘʥʥʦʩʪʠ ʚʳʙʦʨʘ ʦʙʲʝʢʪʦʚ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʝʛʦ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. ʇʨʝʜʧʦʣʦʞʠʤ, 

ʯʪʦ ʚ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʙʲʝʢʪʦʚ ʧʨʦʛʥʦʟʘ ʠʤʝʝʪ ʩʤʳʩʣ ʚʢʣʶʯʠʪʴ ʩʝʛʤʝʥʪʳ ʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʩʝʢʪʦʨʘ (ʦʪʨʘʩʣʝʚʳʝ ʦʙʲʝʢʪʳ) ʠ ʚʥʝʦʪʨʘʩʣʝʚʳʝ ʦʙʲʝʢʪʳ, ʢʦʪʦʨʳʝ, ʥʝʩʤʦʪʨʷ ʥʘ ʦʪʥʦʰʝʥʠʝ 

ʢ ʥʘʨʫʞʥʦʡ ʩʨʝʜʝ, ʦʢʘʟʳʚʘʶʪ ʢʦʥʢʨʝʪʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʦʣʦʞʝʥʠʝ ʠ ʩʪʘʥʦʚʣʝʥʠʝ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʩʝʢʪʦʨʘ. ɼʣʷ ʫʪʦʯʥʝʥʠʷ ʚʳʙʦʨʘ ʩʦʩʪʘʚʘ ʦʙʲʝʢʪʦʚ ʠ ʧʨʝʜʤʝʪʘ ʧʨʦʛʥʦʟʘ 

ʩʦʮʠʘʣʴʥʦïɻ ʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʩʝʢʪʦʨʘ ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʥʠʞʝʩʣʝʜʫʶʱʠʡ ʤʝʪʦʜʠʯʝʩʢʠʡ ʧʦʜʭʦʜ. ʆʙʲʝʢʪʳ ʧʨʦʛʥʦʟʘ ʦʨʠʝʥʪʠʨʫʶʪʩʷ 

ʧʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʶ ʠʩʪʦʯʥʠʢʦʚ ʦʧʘʩʥʦʩʪʝʡ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʩʝʢʪʦʨʘ ð çʚʥʫʪʨʝʥʥʷʷ ʩʨʝʜʘ 

ð ʥʘʨʫʞʥʘʷ ʩʨʝʜʘè ð ʧʦ ʩʭʝʤʝ ʤʝʞʵʣʝʤʝʥʪʥʳʭ ʩʚʷʟʝʡ ʚ ʝʛʦ ʩʪʨʫʢʪʫʨʝ ʠ ʚʘʞʥʦʩʪʠ 

ʢʦʤʤʫʥʠʢʘʮʠʡ ʟʘ ʧʨʝʜʝʣʘʤʠ ʩʪʨʫʢʪʫʨʳ (ʜʣʷ ʨʘʟʣʠʯʠʷ ʦʙʲʝʢʪʦʚ ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʠʤʚʦʣʠʯʝʩʢʠ 
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ʠʭ ʦʪʤʝʪʠʪʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʝʤ ʢʘʢ çʦʪʨʘʩʣʝʚʳʝ ʦʙʲʝʢʪʳè ʠ çʚʥʝʦʪʨʘʩʣʝʚʳʝ ʦʙʲʝʢʪʳè). 

ʇʨʝʜʤʝʪʥʦʝ ʧʦʣʝ ʧʨʦʛʥʦʟʘ ʬʦʨʤʠʨʫʶʪ ʢʘʯʝʩʪʚʝʥʥʳʝ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʩʚʦʡʩʪʚʘ ʦʙʲʝʢʪʦʚ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. ɿʘʜʘʯʘ ʩʚʦʜʠʪʩʷ ʢ ʪʦʤʫ, ʜʘʙʳ ʠʟ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʝʨʦʷʪʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʠʭ 

ʜʘʥʥʳʭ ʚʳʷʚʠʪʴ ʪʝ, ʢʦʪʦʨʳʝ ʨʘʟʨʝʰʘʪ ʚʳʜʝʣʠʪʴ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʷʚʣʝʥʠʷ ʠ ʧʨʦʮʝʩʩʳ, 

ʩʧʦʩʦʙʥʳʝ ʢ ʨʝʘʣʠʟʘʮʠʠ ʚ ʪʝʢʫʱʝʤ ʧʝʨʠʦʜʝ (ʘʢʪʫʘʣʠʟʠʨʦʚʘʥʥʳʝ ʫʛʨʦʟʳ). 

 

Keywords: socio-economic security, government, society, enterprise, employee, threat, 

security, interests, economics, analysis, system. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʟʘʱʠʱʝʥʥʦʩʪʴ, ʛʦʩʫʜʘʨʩʪʚʦ, ʦʙʱʝʩʪʚʦ, 

ʧʨʝʜʧʨʠʷʪʠʝ, ʨʘʙʦʪʥʠʢ, ʫʛʨʦʟʘ, ʟʘʱʠʱʝʥʥʦʩʪʴ, ʠʥʪʝʨʝʩʳ, ɻʢʦʥʦʤʠʢʘ, ʘʥʘʣʠʟ, ʩʠʩʪʝʤʘ. 

 

The result of the forecast of socioïeconomic security is systematized information that is used 

to assess the resistance of the industrial sector to threats and saving properties of its development, 

taking into account the individuality of the emerging criteria of functioning. Based on this, the 

object of the forecast is obliged to meet these requirements: recordability (quantitative certainty), 

exposure to evolutionary changes under the influence of external (positive or negative) influence, 

reactivity in relation to the overall dynamics of the industrial sector (variability in agreement with 

the emerging direction of industrial dynamics). 

In relation to industrial facilities, these requirements are largely met by the characteristics of 

the industrial sector segments, which are in many positions as characteristics of the industrial sector 

and characteristics of the production potential. Characteristics of the industrial sector constitute the 

largest share of the subject area of the forecast and are designated as ñmain parametersò. In 

particular, the characteristics of the industrial sector segments are considered to be quantitatively 

measurable (the registration requirement), largely justified by changes in the external environment 

(for example, a decrease or increase in effective demand linked to the income of the population), 

which corresponds to the second requirement. This means that it makes sense to apply them to 

determine the reactivity of the industrial sector structure to internal and external influences (the 

third requirement). In turn, on the principle of feedback, the main characteristics affect the 

processes occurring in the external environment. So, the subject field of the forecast of socioï

economic security is not limited to the characteristics of the segments of the industrial sector and 

the production potential, but also includes the properties of non-industrial facilities, reflecting the 

interaction of the industrial sector with the external environment. 

Together with that, we must indicate that the selection of the data irresistible objects 

associated with the task their correlation with parameters of the segments of the industrial sector 

and productive capacity (the problem of establishing the type of dependence) and interpretations of 

the results of the forecast (the problem of definable results). This can be explained as follows. 

According to the properties of large systems, the complexity and uncertainty of the external 

environment of the industrial sector as a system of greater order will exceed its structural 

complexity. As a result, the mutual influence on the position and formation of sectoral and non-

sectoral objects is dependent on the interrelations of non-sectoral objects related to a more complex 

system. In accordance with this, the difficulty in describing the mechanism of the impact of changes 

in these non-industry objects on the characteristics of industry and unambiguous interpretation of 

the consequences of this impact in relation to socioïeconomic security. For example, it is 

impossible to assess the positive communication with the external environment for the segments of 

the industrial sector, which by the symptom of interaction with the global aspect have all the 

chances to be at the same time attributed to both exportïoriented and importïdependent. To 
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determine the subject area of the forecast of socioïeconomic security of the industrial sector, the 

following method is proposed [1ï2]. 

The task of the methodology is to specify the subject field of the socioïeconomic security 

forecast and to solve the problem of the certainty of the interpretation of its results. The method is 

based on the theoretical provisions on the destabilization of the industrial sector structure and the 

criteria of its dynamic stability. Its implementation in the system of public administration will 

provide an opportunity to qualify more important characteristics for the activation of transformation 

processes in the structure of the industrial sector. 

The technique is able to implement the presented algorithm. 

 

1. Selection of characteristics included in the subject field. 

The subject field of the socioïeconomic security forecast consists of the number of 

characteristics of the industrial sector (main parameters), production capacity data and data of non-

industrial facilities. Non-industrial objects and their properties are selected on the basis of the 

progressive structure of the industrial sector and the dynamic foreign economic work in the 

segments of the industrial sector. 

 

2. Requests for characteristics included in the subject field of the forecast. 

The main characteristics play a stabilizing role in the functioning of the industrial sector. They 

meet the financial and economic indicators of the sectors of the economy, which occupy the largest 

share in the mass of industrial products. The choice of financial and economic characteristics is 

formed in coordination with the indicators used in determining and assessing the degree of financial 

and economic dependence. Stabilization resistance is confirmed by the indicators of production 

capacity. The properties of the volume and structure of the production potential are formed on the 

basis of quantitative characteristics of the size of the elements of its particular potentials. Properties 

of non-industrial objects are dependent on the type of segment (external- or intra-oriented) and the 

purpose of the products. The circumstances of selection are presented in Table 1. 

Table 1.  

CONDITIONS FOR THE SELECTION OF CHARACTERISTICS OF NON-INDUSTRIAL FACILITIES 

IN THE CONTEXT OF INDUSTRIAL SECTOR SEGMENTS 

 

 

Segments of the 

industrial sector 

The terms ñpowerò 

industries in the 

composition of the 

segment 

 

Out-of-industry 

facilities 

 

Characteristics of non-industrial 

facilities 

Communicative 

(externally oriented) 

Representing the main 

commodity groups in the 

structure of export and 

import of industrial 

products 

Suppliers of 

imported products; 

Buyers of exported 

products 

Reliability of partnership 

relations; financial solvency of 

contractors; competitiveness of 

the supplied products 

Intra-oriented, including sub-segments: 

Feasibilityï 

technological 

Belonging to the ñcoreò 

of progressive 

technological structure 

Innovative 

development 

leaders 

The technological structure of the 

economy of the Statesïleaders of 

innovative development; the 

Composition of the ñcoreò 

emerging progressive 

technological structure 

Social Production of socially 

significant products 

Suppliers of the 

product group 

ñcritical importò 

Reliable partnerships 

Source: elaboration of the author based on data [3ï15]. 
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3. Estimation of the progressivity and adaptability of the structure of the industrial sector. 

The progressiveness of the structure is marked by the fact that it has a large part of the sectors 

of the economy belonging to the industry favorites in the global industrial development and 

specialization of the state in the global division of labor. To assess the evolutionary stability, the 

choice of economic sectors is based on the symptom of communication. The segments of the 

industrial sector are divided into basic sectors: communicative (external) and intra-oriented. The 

communication sector is dedicated to highlight a group of sectors of the economy that interact with 

the global aspect of the outdoor environment. The intra-oriented sector demonstrates a group of 

sectors of the economy that determine communication with the state aspect of the external 

environment, as well as inter-sectoral interaction in the internal environment of the industrial sector. 

Dynamic foreign economic work is specified by communications with the external environment 

based on the structure of exports and imports of the leading commodity groups. To assess the 

dynamics of foreign economic work (communication), it is proposed to rank groups of exported and 

imported goods, emphasizing the dominant rule: the greater the share of the product in the structure 

of exports or imports, the greater the rank (i). The rank number varies from 1 (highest) to n 

(lowest). The designation of ranks by commodity groups and the circumstances of the assessment of 

the communicativeness of economic sectors are given in Table 2. 

 

Table 2.  

CONDITIONS FOR ASSIGNING TO SECTORS OF THE ECONOMY THE ASSESSMENT  

OF ñHIGH COMMUNICATIONò 

 

Commodity group The notation (iïnumber of rank) Conditions of evaluation 

ñhigh communicationò 

Exported products to CIS countries Ei E1; E2; E3; 

Exported products to other countries Ci C1; C2; C3; 

Imported products from CIS countries Ii  I1; I2; I3; 

Imported products from other countries CIi CI1; CI2; CI3; 

Source: elaboration of author. 

 

Evaluation of ñhigh communicationò allows to note the sectors of the economy, the 

functioning of which is largely determined by external causes, which in a negative scenario in the 

first-place leads to a violation of stabilization stability (equilibrium). 

 

4. Assessment of stabilization and evolutionary stability of the industrial sector structure. To 

assess the sustainability of the industrial sector (i. e. the possibility of not aggravating the value of 

characteristics with changes in the external environment), the characteristics of the sectors of the 

economy that make up the intra-oriented sector are used. The role of this sector is to guarantee the 

functioning of other sectors of the national economy (the national aspect of the external 

environment) and to support inter-element interaction in the structure of the industrial sector. 

Depending on the purpose of intra-oriented segments of the industrial sector in the financial and 

economic system of the state and the structure of the industrial sector, it makes sense to note them 

by the symptom of the financial and economic purpose of the product (ñmeans of productionò or 

ñconsumer goodsò, i. e. the group of economic sectors ñAò or ñBò). Evaluation of the significance 

of the characteristics of the sectors of the economy that form these sub-segments is carried out by 

the size and dynamics of the modification of their ranks in the industrial sector structure. The 

ranking is executed according to the rule: the greater the specific volume of production of the Sigma 

in industrial production, the higher the rank (UI). The rank number (i) varies from 1 (highest) to n 
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(lowest). The circumstances of estimating the significance of the segment in providing evolutionary 

stability are given in Table 3. 

 
Table 3. 

CRITERIA CONDITIONS FOR ASSESSING STABILIZATION STABILITY  

 

The value of the rank for the industries segment The trend in the 

rank 

Stabilization stability 

level Technical and technological Social 

U1; U2; U3 unchanged high 

U1; U2; U3 reduction medium 

U4; U5; U6 increase medium 

 U4; U5; U6 unchanged medium 

U4; U5; U6  unchanged low 

U4; U5; U6 reduction low 

U7; U7 unchanged low 

Source: elaboration of author. 

 

5. The assessment of the evolutionary sustainability of the industrial sector is carried out 

according to the following scale (Table 4). 

 
Table 4.  

SCALE OF ASSESSMENT OF SUSTAINABILITY OF THE INDUSTRIAL SECTOR 

 

Subject area Condition of stability The result of the verification 

conditions 

Stabilization stability 

Main parameters The degree of economic dependence for 

the dominant industrial sectors in the 

structure of the industrial sector 

With a minimum degree of 

economic dependence, the 

estimate is ñstableò; with a high 

degree, the estimate is ñunstableò. 

Evolutionary sustainability 

Characteristics of 

production capacity 

The ratio of sources of accumulation of 

production capacity and possible types of 

economic dependence in each specific 

period of time according to the criteria: 

ñminimum economic dependenceò and 

ñmaximum value of production potentialò. 

 

If the ratio satisfies the condition, 

the estimate is ñstableò. Otherwise 

ð ñunstableò 

Main characteristics of 

non-industrial facilities 

Comparison of the technological structure 

of the economy of the Republic of Belarus 

and the leading countries of economic 

development 

 

If the technological structure of 

the compared countries changes in 

one direction, the assessment is 

ñstableò 

Comparison of the sectoral composition of 

the emerging ñcoreò of the progressive 

technological structure in the economy of 

the Republic of Belarus and the countriesï

leaders of economic development 

If the industry composition is 

basically the same ð the 

assessment is ñstableò 

Source: elaboration of the author based on data [16ï27] (https://goo.gl/NyUaLM). 

 

The lowest level of financial and economic dependence is manifested if there is no investment 

and economic dependence in the dominant segment. In accordance with this, the limit level is fixed 

in the presence of all types of financial and economic dependence. 
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Abstract. The structural complexity of the industrial sector is noticeable in the presence 

of a large number of interrelated, but not homogeneous components that potentially have all 

the chances to be used as objects of the forecast. Based on the circumstances of the implementation 

of socioïeconomic security ð achieving the stability of the industrial sector ð these objects makes 

sense to classify, noting the symptoms of status properties: industrial facilities (industry) and non-

industrial (outdoor facilities that affect the position and formation of the industrial sector). Industry 

the industrial sector shape the circuitry in the industrial sector are responsible for the quality of its 

formation. At the same time, the position and formation of the component parts of the industrial 

sector is largely dependent on the situational changes in the external environment. But the various 

components of the industrial sector are not equally sensitive to external influences. In accordance 

with this, external influences are also required to be ñcoveredò by the monitoring of socioï

economic security and integrated into its facilities 
 

ɸʥʥʦʪʘʮʠʷ. ʉʪʨʫʢʪʫʨʥʘʷ ʩʣʦʞʥʦʩʪʴ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʩʝʢʪʦʨʘ ʟʘʤʝʪʥʘ ʚ ʥʘʣʠʯʠʠ 

ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ, ʥʦ ʥʝ ʦʜʥʦʨʦʜʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ, ʢʦʪʦʨʳʝ 

ʧʦʪʝʥʮʠʘʣʴʥʦ ʠʤʝʶʪ ʚʩʝ ʰʘʥʩʳ ʙʳʪʴ ʧʨʠʤʝʥʝʥʳ ʚ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʦʚ ʧʨʦʛʥʦʟʘ. ʀʩʭʦʜʷ ʠʟ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚ ʨʝʘʣʠʟʘʮʠʠ ʩʦʮʠʘʣʴʥʦïɻ ʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ð ʜʦʩʪʠʞʝʥʠʝ 

ʩʪʘʙʠʣʴʥʦʩʪʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʩʝʢʪʦʨʘ ð ʜʘʥʥʳʝ ʦʙʲʝʢʪʳ ʠʤʝʝʪ ʩʤʳʩʣ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ, 

ʦʪʤʝʪʠʚ ʧʦ ʩʠʤʧʪʦʤʘʤ ʩʪʘʪʫʩʥʦʛʦ ʩʚʦʡʩʪʚʘ: ʦʪʨʘʩʣʝʚʳʝ ʦʙʲʝʢʪʳ (ʦʪʨʘʩʣʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ) 

ʠ ʚʥʝʦʪʨʘʩʣʝʚʳʝ (ʦʙʲʝʢʪʳ ʥʘʨʫʞʥʦʡ ʩʨʝʜʳ, ʢʦʪʦʨʳʝ ʚʦʟʜʝʡʩʪʚʫʶʪ ʥʘ ʧʦʣʦʞʝʥʠʝ ʠ 

ʩʪʘʥʦʚʣʝʥʠʝ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʩʝʢʪʦʨʘ). ʆʪʨʘʩʣʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʩʝʢʪʦʨʘ ʬʦʨʤʠʨʫʶʪ 

ʵʣʝʤʝʥʪʥʫʶ ʙʘʟʫ ʚʩʝʛʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʩʝʢʪʦʨʘ ʠ ʦʙʫʩʣʦʚʣʠʚʘʶʪ ʢʘʯʝʩʪʚʦ ʝʛʦ ʩʪʘʥʦʚʣʝʥʠʷ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʧʦʣʦʞʝʥʠʝ ʠ ʩʪʘʥʦʚʣʝʥʠʝ ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʩʝʢʪʦʨʘ ʚʦ 

ʤʥʦʛʦʤ ʥʘʭʦʜʠʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʠʪʫʘʮʠʦʥʥʳʭ ʧʝʨʝʤʝʥ ʥʘʨʫʞʥʦʡ ʩʨʝʜʳ. ʅʦ ʨʘʟʣʠʯʥʳʝ 

ʩʦʩʪʘʚʣʷʶʱʠʝ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʩʝʢʪʦʨʘ ʥʝ ʠʜʝʥʪʠʯʥʦ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʥʘʨʫʞʥʳʤ ʚʣʠʷʥʠʷʤ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ ʥʘʨʫʞʥʳʝ ʚʣʠʷʥʠʷ ʪʦʞʝ ʦʙʷʟʘʥʳ ʙʳʪʴ çʦʭʚʘʯʝʥʳè ʤʦʥʠʪʦʨʠʥʛʦʤ 

ʩʦʮʠʘʣʴʥʦïɻ ʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʠʥʪʝʛʨʠʨʦʚʘʥʳ ʚ ʩʦʩʪʘʚ ʝʛʦ ʦʙʲʝʢʪʦʚ. 
 

Keywords: socio-economic security, government, society, enterprise, employee, threat, 

security, interests, economics, analysis, system. 
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ʧʨʝʜʧʨʠʷʪʠʝ, ʨʘʙʦʪʥʠʢ, ʫʛʨʦʟʘ, ʟʘʱʠʱʝʥʥʦʩʪʴ, ʠʥʪʝʨʝʩʳ, ɻʢʦʥʦʤʠʢʘ, ʘʥʘʣʠʟ, ʩʠʩʪʝʤʘ. 
 

As established in the study, the socioïeconomic security of the industrial sector is guaranteed 

if structural and dynamic stability is preserved in its development and change, and the coma of this 

impact of internal and external hazards. In order to answer the question of how the industrial sector 

is resistant to destructive influences, evolutionary and transformational changes at any time, it is 

necessary to conduct periodic monitoring and study of its state (monitoring of socioïeconomic 

security) [1, p.8; 2, p. 39; 3, p. 173; 4, p. 25]. 

The structural complexity of the industrial sector is noticeable in the presence of a large 

number of interrelated, but not homogeneous components that potentially have all the chances to be 

used as objects of the forecast. Based on the circumstances of the implementation of socioï

economic security ð achieving the stability of the industrial sector ð these objects makes sense to 

classify, noting the symptoms of status properties: industrial facilities (industry) and non-industrial 

(outdoor facilities that affect the position and formation of the industrial sector). Industry the 

industrial sector shape the circuitry in the industrial sector are responsible for the quality of its 

formation. At the same time, the position and formation of the component parts of the industrial 

sector is largely dependent on the situational changes in the external environment. But the various 

components of the industrial sector are not equally sensitive to external influences. According to 

this external influence must also be ñcoveredò monitoring socioïeconomic security and integrated 

part of its objects [5, p. 12; 6, p. 109]. 

Non-industrial objects are represented by processes that are implemented in the environment 

of the industrial sector and relate to certain components of the industrial sector on the basis of direct 

and backward linkages, and in many cases mediate their functioning. Taking into account these 

individuals, the likely composition of the non-sectoral objects of the forecast is determined by the 

processes of the environment of the industrial sector (Table 1). 

The table is based on the processes that directly affect the position and formation of the 

constituent parts of the industrial sector, but their impact is diverse. As demonstrated by the 

analysis, these processes can both cause danger to the industrial sector, and be a specific stabilizing 

and maintaining its steady state moment in positive variants. For example, the modification of the 

sectoral structure or implementation of targeted measures of state aid to the industrial sector has the 

ability to cause negative trends for the socioïeconomic security of the industrial sector, if the 

proportionality in the development of economic sectors is violated and as a result there will be a 

lack of resources. As a consequence of this certain period of time, it is important to prove not only 

the important for socioïeconomic security non-industrial objects, but also the subject segment, 

which will provide an opportunity to correctly interpret the information. 

In General, the forecast of socioïeconomic security of the industrial sector is determined by 

the emerging environment, the formation of which provides a basis for negative or positive 

assessments. However, as the spent material demonstrates, there are certain patterns of situational 

changes in the external environment, which provide an opportunity to more clearly note the subject 

segment of the forecast of socioïeconomic security of the industrial sector. Among the more 

important laws of modification of the external environment are: the change of sources of financial 

development of the state and the limitation of industrial growth. 

The revealed results make it possible to determine that the change of the stage of competitive 

growth leads to the transformation of both the properties of the development of the components of 

the industrial sector and the data of non-industrial objects of the forecast of socioïeconomic 

security. In particular, changes: cheaper in a certain period of time resource (factor) and the tension 

of its demand by the industrial sector; the structure of the formed production capacity. 
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Table 1.  

NON-INDUSTRIAL OBJECTS OF MONITORING OF SOCIAL  

AND ECONOMIC SECURITY OF THE INDUSTRIAL SECTOR * 

Ownership of the monitoring object Irresistible object monitoring 

Outdoor environment 

Country aspect Industrial cycle;  

stages of competitive growth of the state; 

the structure of technological orders 

Global aspect The global trend of industrial development;  

activities of transnational entities 

Internal environment 

 The transformation of the sectoral structure of the 

industrial sector;  

implementation of targeted measures of state support 

for the industrial sector; 

realization of personalized economic interests 

Note* Economic and organizational processes that determine the possibility of threats to the industrial sector 

are referred to the non-sectoral objects of monitoring the socioïeconomic security of the industrial sector. 

Source: elaboration of author. 
 

This can be explained by the fact that the involvement in the economic turnover of the 

resource of an innovative property is justified by the probability of using the provided resource. For 

example, the size of the existing production capacities, the level of advanced manufacturing 

technologies, the ability to attract the appropriate staff and ensuring its interests by using the 

respective values of the wage and extra benefits [7ï8]. Any stage of competitive recovery is 

guaranteed not only by the predominant resource, but also by the specific configuration of other 

resources and sources, which affects the duration of similar stages at different periods of time and 

the structure of production capacity. Means, including in case Santen size of the dominant resource 

is quite difficult to predict the duration of the stage. As a result, it is proposed to include in the 

subject of the forecast of socioïeconomic security of the industrial sector for a certain period of 

time the characteristics of the constituent elements of the industrial sector, taking into account the 

development of the further stage of competitive growth. Stage change and other important 

situational configurations that are natural (for example, industrial cycles), ask for revision and 

adjustment of the composition of non-sectoral objects of socioïeconomic security forecast for any 

change. The execution of the given circumstances imply the system security forecast and 

instrumental support. Based on this, in the forecast can be noted such organizational periods 

(Table 2). 

The effectiveness of the forecast of socioïeconomic security of the industrial sector is largely 

dependent on how its tools correspond to the content and objectives of the stages presented in the 

table. In particular, at the preliminary stage, the introduction of such a tool as segmentation of the 

components of the industrial sector by the symptom of interaction with the internal and external 

environment, will allow the main objects of the forecast (industries) to put in the ratio the processes 

generated by the environment of the industrial sector and situational qualify the nature of the impact 

on its structure (threat or positive factor). The classification of parametric data and their preparatory 

generalization are carried out at the measuring boundary. It is expected that the negative impact on 

certain elements of the industrial sector aggravates or does not change the meaning of their 

characteristics, which reduces the effectiveness of the industrial sector as a whole. It follows that 1 

of the leading tasks of the forecast of socioïeconomic security at this turn is to observe the 

characteristics of the functioning of the industrial sector, which indicate the degree of stability of its 
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structure in the implementation of the dangers, and to introduce a basis for the deterioration or 

immutability of the parameter, i. e. to prove the presence of danger or its unavailability. 
 

Table 2.  

THE MAIN PERIODS OF THE FORECAST OF SOCIAL AND ECONOMIC SECURITY  

OF THE INDUSTRIAL SECTOR AND THEIR CONTENT 

Forecast period The content of the forecast periods Forecast tools 

Preparatory Situational assessment of the internal and 

external environment of the industrial 

sector based on the characteristics of non-

industrial objects of the forecast; the choice 

of the main objects of the forecast and the 

formation of its subject area; the formation 

of an information base for parametric 

observations that make up the subject of 

the forecast 

Segmentation of the industrial sector on 

the basis of interaction of its branches 

with the external and internal 

environment; identification of the stage 

of competitive growth of the state; 

correlation of the emerging industry 

proportions and practices of industrial 

policy 

Measuring Registration of current values of 

parameters of the main objects and 

characteristics of non-industrial objects 

(parametric data); level measurements of 

socioïeconomic security 

Documenting results in a parametric 

forecast map; 

differentiation of level measurements 

and identification of the current level of 

socioïeconomic security of the industrial 

sector 

Final Systematization of results of the forecast Determination of the level of socioï

economic security of the industrial 

sector; the formation of ñparametric map 

forecast of socioïeconomic securityò 

and ñthreat map of the industrial sectorò 

Source: elaboration of author. 
 

More necessary and difficult in the forecast of socioïeconomic security is considered to be its 

final period, because its result is considered to be a description of the updated in the current period 

of industrial sector hazards. As established in the study, the problem is that the danger is not 

homogeneous for the nature, scale, effects, sources, etc. In consequence of this when they register it 

is necessary to identify, divided by origin into subjective and objective. This is necessary in order to 

symbolically consolidate the specific state of the industrial sector, which would have the 

opportunity to show the presence and specificity of the danger, and even to detect and identify the 

type of financial and economic dependence. 

Moreover, it is important to note the dangers of situational nature (situational threats), which, 

unlike objective dangers, are local in nature and have all chances to influence only certain sections 

of the industrial sector, worsening the characteristics of their functioning. To identify the situational 

hazards of the forecast tools, it makes sense to note the characteristics of the segments of the 

industrial sector, the indicators of which are largely dependent on incentives (subsidies, preferences, 

various benefits and other forms of economic support). This requirement is met by the 

characteristics of competitiveness, financial and economic results and production volumes, the 

motivation of the labor collective in the final results of labor. In case the individual segments will 

realize functional foreign economic activity, to an array of observable characteristics have to be 

related characteristics that reflect the export and import operations. Subjective risks caused by the 

imbalance of inter-subject financial interests, affect the characteristics of the sectors of the 

economy, usually indirectly through the system of market regulation of financial processes. The 

negative impact of the imbalance of inter-subject financial interests is characterized by violations in 

the proportionality of the formation of segments of the industrial sector. 
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Based on the results of the study, the following methodological approach to the 

implementation of the forecast of socioïeconomic security of the industrial sector, based on the 

division of objects, subject area and the results of the forecast (Figure). The logic of the forecast, as 

it was noted, justified by its stages and the sequence of analysis of the above circumstances of 

socioïeconomic security of the industrial sector. Based on this, the main provision of the proposed 

methodological approach to the forecast is considered to be its ñhorizonò, which is understood as a 

dynamic series of fixing the values of the characteristics and data of the observed objects. The 

interpretation of the noted values of the characteristics of the industrial sector can be implemented 

taking into account the impact of industrial recovery constraints.  
 

 
Figure. General scheme of the forecast of socioïeconomic security of the industrial sector Source: 

elaboration of author. 
 

The essence of this problem is that the performance characteristics of the industrial sector at a 

certain period of time is determined by the composition and structure of sources that provide 

industrial growth, which cannot be regarded positively or negatively. Compilation of these sources 

is formed on the basis of available resources for use, covering those that are considered the result of 

scientific and technological progress (innovative). Since the sources of industrial growth are limited 

by the size (quantity) and qualitative composition of the resources that create them, the indicators of 

the characteristics of the industrial sector functioning, giving the idea of development in safety, are 

specified at a level determined by similar limits. This means that the quantitative and qualitative 

description of the boundaries (range) of socioïeconomic security, due to the limitations of industrial 

growth, will give the results of the forecast certainty in relation to the stages of the financial and 

economic recovery of the state and objectively assess the degree of socioïeconomic security of the 

industrial sector. 
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ɸʥʥʦʪʘʮʠʷ. ʇʨʝʜʤʝʪʦʤ ʨʘʙʦʪʳ ʷʚʣʷʶʪʩʷ ʩʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ 

ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠ; ʦʙʲʝʢʪʦʤ ʨʘʙʦʪʳ ʚʳʩʪʫʧʘʝʪ ʢʦʨʨʫʧʮʠʷ; ʮʝʣʴʶ ʨʘʙʦʪʳ 

ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠ ʧʫʪʝʤ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʥʦʛʦ 

ʧʦʜʭʦʜʘ ʚ ʢʦʨʨʫʧʮʠʦʣʦʛʠʠ ʠ ʘʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ; 

ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʨʝʰʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: ʠʩʩʣʝʜʫʝʪʩʷ ʩʦʩʪʦʷʥʠʝ 

ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠ; ʨʘʟʚʠʚʘʶʪʩʷ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ 

ʧʦʣʦʞʝʥʠʷ ʦʙʱʝʡ ʪʝʦʨʠʠ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠ (ʢʦʨʨʫʧʮʠʦʣʦʛʠʠ); ʬʦʨʤʠʨʫʝʪʩʷ ʠ 

ʠʩʩʣʝʜʫʝʪʩʷ ʩʪʨʫʢʪʫʨʘ ʤʝʪʦʜʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʫʱʝʨʙʘ ʦʪ ʢʦʨʨʫʧʮʠʠ, 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʦʣʠʪʠʢʠ ʠ ʤʝʪʦʜʦʚ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠ, ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʚʣʠʷʥʠʷ 

ʢʦʨʨʫʧʮʠʠ ʥʘ ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʦʤ ʠ ʤʠʢʨʦʵʢʦʥʦʤʠʯʝʩʢʦʤ ʫʨʦʚʥʝ, ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʢʦʨʨʫʧʮʠʠ ʘʜʘʧʪʠʨʦʚʘʥʘ ʠʟʚʝʩʪʥʘʷ ʤʦʜʝʣʴ çʠʟʜʝʨʞʢʠï

ʦʙʲʝʤïʧʨʠʙʳʣʴ (ʉïVïP)è, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʜʦʢʘʟʘʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʝ 

ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʢʦʨʨʫʧʮʠʠ ʥʘ ʩʪʨʫʢʪʫʨʫ ʵʢʦʥʦʤʠʢʠ ʠ ʬʠʥʘʥʩʦʚʳʭ ʧʦʪʦʢʦʚ, ʨʘʟʚʠʪʠʝ 

ʵʢʦʥʦʤʠʢʠ, ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʛʦʩʫʜʘʨʩʪʚʘ, ʦʧʠʩʘʥʳ 

ʙʘʟʦʚʳʝ ʧʦʣʦʞʝʥʠʷ ʠ ʦʙʦʩʥʦʚʘʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʢʫʣʴʪʫʨʦʣʦʛʠʠ 

ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠ. 

 

Abstract. The subject of the work is a systematic approach and mathematical methods 

in the process of combating corruption; the object of the work is corruption; the aim of the work is 

to increase the effectiveness of combating corruption through the development of a systematic 

approach in corruption and the active use of mathematical methods; to achieve this goal, the following 

tasks are solved: the state of methodological support for combating corruption; methodological 

provisions of the General theory of combating corruption (corruption); the structure of methods 

of mathematical modeling of damage from corruption, the efficiency of policies and methods 

of combating corruption is formed and investigated, the analysis of the impact of corruption 

on the macroeconomic and microeconomic level is carried out, to solve the problem of quantitative 

assessment of the impact of corruption, the known model ñcostsïvolumeïprofit (CïVïP)ò, which 

allowed mathematical methods to prove the existence of the negative impact of corruption 

on the structure of the economy and financial flows, economic development, business activity and 

competitiveness of the state, described the basic provisions and the need for further development 

of cultural studies of combating corruption. 
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ɸʢʪʫʘʣʴʥʦʩʪʴ ʩʪʘʪʴʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʚ 2018 ʛʦʜʫ ʩʦʮʠʘʣʴʥʦïɻ ʢʦʥʦʤʠʯʝʩʢʘʷ 

ʩʠʪʫʘʮʠʷ ʚ ʛʣʦʙʘʣʴʥʦʤ ʠ ʥʘʮʠʦʥʘʣʴʥʦʤ ʤʘʩʰʪʘʙʘʭ ʦʩʪʘʝʪʩʷ ʩʣʦʞʥʦʡ, ʧʨʦʜʦʣʞʘʝʪʩʷ 

ʛʣʦʙʘʣʴʥʳʡ ʢʨʠʟʠʩ, ʧʨʠ ʵʪʦʤ ʫʨʦʚʝʥʴ ʢʦʨʨʫʧʮʠʠ ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ, ʚʢʣʶʯʘʷ 

ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʦʪʥʦʰʝʥʠʷ ʦʩʪʘʝʪʩʷ ʚʳʩʦʢʠʤ.  

ɺ 2018 ʛʦʜʫ ʢʦʨʨʫʧʮʠʷ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʢʘʢ ʦʜʥʘ ʠʟ ʧʨʠʯʠʥ ʛʣʦʙʘʣʴʥʦʛʦ ʩʠʩʪʝʤʥʦʛʦ 

ʢʨʠʟʠʩʘ. ʇʦʵʪʦʤʫ ʥʘ ʬʦʥʝ ʛʣʦʙʘʣʴʥʦʛʦ ʢʨʠʟʠʩʘ ʠ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʚʳʭʦʜʘ ʠʟ ʵʪʦʛʦ ʛʣʦʙʘʣʴʥʦʛʦ 

ʢʨʠʟʠʩʘ ʦʙʦʩʪʨʠʣʦʩʴ ʚʥʠʤʘʥʠʝ ʢ ʧʨʦʙʣʝʤʘʤ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠ. ʆʜʥʘʢʦ, ʜʦʩʪʠʯʴ 

ʨʝʰʠʪʝʣʴʥʦʛʦ ʧʝʨʝʣʦʤʘ ʚ ʩʬʝʨʝ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠ ʧʦʢʘ ʥʝ ʧʦʣʫʯʠʣʦʩʴ ʠ 

ʢʦʨʨʫʧʮʠʷ ʦʩʪʘʝʪʩʷ ʦʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ ʫʛʨʦʟ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʩʫʚʝʨʝʥʠʪʝʪʫ ʥʘʰʝʡ ʩʪʨʘʥʳ. 

ɻʠʧʦʪʝʟʦʡ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴ ʷʚʣʷʝʪʩʷ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠ ʪʘʢʦʝ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʦʩʥʦʚʘʥʦ 

ʥʘ ʩʠʩʪʝʤʥʦʤ ʧʦʜʭʦʜʝ, ʦʙʱʝʡ ʪʝʦʨʠʠ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠ (ʢʦʨʨʫʧʮʠʦʣʦʛʠʠ) ʠ 

ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʚ ʢʦʨʨʫʧʮʠʦʣʦʛʠʠ ʜʣʷ ʘʥʘʣʠʟʘ ʫʱʝʨʙʘ ʦʪ 

ʢʦʨʨʫʧʮʠʠ ʠ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʜʣʘʛʘʝʤʳʭ ʘʥʪʠʢʦʨʨʫʧʮʠʦʥʥʳʭ ʤʝʨ. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠ ʧʫʪʝʤ 

ʨʘʟʚʠʪʠʷ ʦʙʱʝʡ ʪʝʦʨʠʠ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠ (ʢʦʨʨʫʧʮʠʦʣʦʛʠʠ), ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʢʦʨʨʫʧʮʠʦʣʦʛʠʠ ʠ ʘʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ 

ʠ ʤʦʜʝʣʝʡ ʜʣʷ ʦʮʝʥʢʠ ʫʱʝʨʙʘ ʦʪ ʢʦʨʨʫʧʮʠʠ ʠ ʨʘʟʨʘʙʦʪʢʠ ʵʬʬʝʢʪʠʚʥʦʡ ʘʥʪʠʢʦʨʨʫʧʮʠʦʥʥʦʡ 

ʧʦʣʠʪʠʢʠ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʨʝʰʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

ïʢʦʨʨʫʧʮʠʷ ʠʩʩʣʝʜʫʝʪʩʷ ʢʘʢ ʠʩʪʦʯʥʠʢ ʠ ʦʜʥʘ ʠʟ ʧʨʠʯʠʥ ʢʨʠʟʠʩʘ; 

ïʠʩʩʣʝʜʫʝʪʩʷ ʩʦʩʪʦʷʥʠʝ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠ; 

ïʨʘʟʚʠʚʘʶʪʩʷ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʧʦʣʦʞʝʥʠʷ ʦʙʱʝʡ ʪʝʦʨʠʠ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠ 

(ʢʦʨʨʫʧʮʠʦʣʦʛʠʠ); 

ïʨʘʟʚʠʚʘʶʪʩʷ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʧʦʣʦʞʝʥʠʷ ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʚʦʧʨʦʩʘʭ 

ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠ; 

ïʠʩʩʣʝʜʫʝʪʩʷ ʠ ʨʘʟʚʠʚʘʝʪʩʷ ʬʠʣʦʩʦʬʠʷ, ʢʫʣʴʪʫʨʘ ʠ ʧʩʠʭʦʣʦʛʠʷ ʩʠʩʪʝʤʥʦʛʦ 

ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠ; 

ïʬʦʨʤʠʨʫʝʪʩʷ ʠ ʠʩʩʣʝʜʫʝʪʩʷ ʩʪʨʫʢʪʫʨʘ ʤʝʪʦʜʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʫʱʝʨʙʘ ʦʪ ʢʦʨʨʫʧʮʠʠ, ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʦʣʠʪʠʢʠ ʠ ʤʝʪʦʜʦʚ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠ.  

ʆʙʲʝʢʪʦʤ ʨʘʙʦʪʳ ʚʳʩʪʫʧʘʝʪ ʢʦʨʨʫʧʮʠʷ. 

ʇʨʝʜʤʝʪʦʤ ʨʘʙʦʪʳ ʷʚʣʷʶʪʩʷ ʩʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʚ 

ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʠ ʢʦʨʨʫʧʮʠʠ. 

ʇʦʜ ʩʠʩʪʝʤʥʳʤ ʧʦʜʭʦʜʦʚ ʚ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʠ ʢʦʨʨʫʧʮʠʠ ʫʩʣʦʚʠʤʩʷ ʧʦʥʠʤʘʪʴ: ʚʦ-

ʧʝʨʚʳʭ, ʠʟʫʯʝʥʠʝ ʩʘʤʦʡ ʢʦʨʨʫʧʮʠʠ ʚʦ ʤʥʦʛʦʦʙʨʘʟʠʠ ʝʝ ʧʨʦʷʚʣʝʥʠʡ ʠ ʪʝʭʥʦʣʦʛʠʡ 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ; ʚʦ-ʚʪʦʨʳʭ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʦʣʠʪʠʢʠ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ 

ʢʦʨʨʫʧʮʠʠ ʠ ʚʢʣʶʯʝʥʥʳʭ ʚ ʥʝʝ ʦʪʜʝʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʠʭ ʩʠʩʪʝʤʥʦʡ ʩʚʷʟʠ ʩ ʠʭ ʚʣʠʷʥʠʝʤ 

ʥʘ ʧʨʝʩʝʯʝʥʠʝ ʚʩʝʭ ʚʠʜʦʚ ʩʦʮʠʘʣʴʥʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʢʦʨʨʫʧʮʠʠ ʠ ʚʣʠʷʥʠʝʤ ʵʪʠʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʥʘ ʫʩʢʦʨʝʥʠʝ ʪʝʤʧʦʚ ʩʦʮʠʘʣʴʥʦïɻ ʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʛʦʩʫʜʘʨʩʪʚʘ, 

ʙʠʟʥʝʩʘ, ʦʙʱʝʩʪʚʘ; ʚ-ʪʨʝʪʴʠʭ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʚʩʝʭ ʬʦʨʤ ʢʦʨʨʫʧʮʠʠ ʠ ʧʦʣʠʪʠʢʠ 
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ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠ ʥʘ ʛʝʦʧʦʣʠʪʠʯʝʩʢʫʶ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʛʦʩʫʜʘʨʩʪʚʘ, 

ʙʠʟʥʝʩʘ, ʦʙʱʝʩʪʚʘ. 

ʀʩʪʦʯʥʠʢʦʤ ʛʣʦʙʘʣʴʥʦʛʦ ʩʠʩʪʝʤʥʦʛʦ ʢʨʠʟʠʩʘ ʷʚʣʷʝʪʩʷ ʢʨʠʪʠʯʝʩʢʦʝ ʫʚʝʣʠʯʝʥʠʝ 

ʜʠʩʧʨʦʧʦʨʮʠʡ ʚ ʤʝʭʘʥʠʟʤʝ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʬʠʥʘʥʩʦʚʳʭ ʨʝʟʫʣʴʪʘʪʘʭ ʬʠʥʘʥʩʦʚʦï

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʶʨʠʜʠʯʝʩʢʠʭ ʠ ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ. ɼʠʩʧʨʦʧʦʨʮʠʠ, ʷʚʣʷʶʱʠʝʩʷ 

ʠʩʪʦʯʥʠʢʦʤ ʢʨʠʟʠʩʘ, ʬʦʨʤʠʨʫʶʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʘʨʫʰʝʥʠʷ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ ʧʫʪʝʤ 

ʢʦʨʨʫʧʮʠʦʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʩʦʮʠʘʣʴʥʦïɻ ʢʦʥʦʤʠʯʝʩʢʠʡ ʤʝʭʘʥʠʟʤ ʨʘʟʚʠʪʠʷ. ʉʦʟʜʘʚʘʷ 

ʜʠʩʧʨʦʧʦʨʮʠʠ ʚ ʤʝʭʘʥʠʟʤʝ ʩʦʮʠʘʣʴʥʦïɻ ʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʰʠʨʦʢʦ ʧʦʥʠʤʘʝʤʘʷ 

ʢʦʨʨʫʧʮʠʷ ʩʪʘʥʦʚʠʪʩʷ ʠ ʛʣʘʚʥʳʤ ʧʨʝʧʷʪʩʪʚʠʝʤ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʫʩʪʨʘʥʝʥʠʷ ʵʪʠʭ 

ʜʠʩʧʨʦʧʦʨʮʠʡ. ɺ ʰʠʨʦʢʦʤ ʧʦʥʠʤʘʥʠʠ ʢ ʢʦʨʨʫʧʮʠʦʥʥʳʤ ʧʦʚʝʜʝʥʯʝʩʢʠʤ ʘʢʪʘʤ ʤʦʞʥʦ 

ʦʪʥʝʩʪʠ: ʧʦʣʫʯʝʥʠʝ ʚʟʷʪʦʢ ʟʘ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ, ʚʳʛʦʜʥʳʭ ʚʟʷʪʢʦʜʘʪʝʣʷʤ, ʥʦ ʥʘʨʫʰʘʶʱʠʭ 

ʩʧʨʘʚʝʜʣʠʚʦʩʪʴ ʠ ʦʙʱʝʩʪʚʝʥʥʳʡ ʠʥʪʝʨʝʩ; ʧʦʣʫʯʝʥʠʝ ʠ ʩʦʢʨʳʪʠʝ ʦʪ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ 

ʜʦʭʦʜʦʚ ʧʦʣʫʯʝʥʥʳʭ ʥʝʟʘʢʦʥʥʳʤ ʧʫʪʝʤ (ʦʪʤʳʚʘʥʠʝ ʜʦʭʦʜʦʚ); ʢʘʜʨʦʚʫʶ ʧʦʣʠʪʠʢʫ 

ʥʘʟʥʘʯʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʣʠʮ ʩ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʠʥʷʪʠʷ ʠʤʠ ʢʦʨʨʫʧʮʠʦʥʥʳʭ ʨʝʰʝʥʠʡ 

ʚ ʠʥʪʝʨʝʩʘʭ ʣʠʮ ʦʢʘʟʳʚʘʶʱʠʭ ʠʤ ʧʨʦʪʝʢʮʠʶ; ʨʘʟʨʝʰʝʥʠʝ ʜʦʣʞʥʦʩʪʥʳʤ ʣʠʮʦʤ 

ʧʨʠʥʠʤʘʶʱʠʤ ʨʝʰʝʥʠʝ ʩʠʪʫʘʮʠʠ ʢʦʥʬʣʠʢʪʘ ʠʥʪʝʨʝʩʦʚ ʚ ʩʚʦʶ ʧʦʣʴʟʫ ʠʣʠ ʧʦʣʴʟʫ ʣʠʮ 

ʦʢʘʟʳʚʘʶʱʠʭ ʝʤʫ ʧʨʦʪʝʢʮʠʶ; ʣʝʩʪʴ ʠ ʧʦʜʭʘʣʠʤʩʪʚʦ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʨʫʢʦʚʦʜʷʱʠʤ ʣʠʮʘʤ ʚ 

ʠʥʪʝʨʝʩʘʭ ʠʩʢʘʞʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʢʘʨʪʠʥʳ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʩ ʮʝʣʴʶ ʥʝʟʘʩʣʫʞʝʥʥʦʛʦ, 

ʦʙʤʘʥʥʳʤ ʧʫʪʝʤ ʟʘʥʷʪʠʷ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʜʦʣʞʥʦʩʪʝʡ ʚ ʘʧʧʘʨʘʪʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ; ʬʘʚʦʨʠʪʠʟʤ ʚ ʠʥʪʝʨʝʩʘʭ ʥʝʦʙʦʩʥʦʚʘʥʥʦʛʦ ʜʝʣʦʚʳʤʠ ʢʘʯʝʩʪʚʘʤʠ ʣʠʯʥʦʛʦ 

ʧʨʦʜʚʠʞʝʥʠʷ ʠ ʜʨʫʛʦʝ. ʅʘʧʨʠʤʝʨ, ʢ ʬʘʚʦʨʠʪʠʟʤʫ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʠ ʟʘʚʝʜʦʤʦʝ ʜʝʣʝʥʠʝ 

ʫʯʝʥʥʳʭ ʟʘʥʠʤʘʶʱʠʭʩʷ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝʤ ʢʦʨʨʫʧʮʠʠ ʥʘ ʩʚʦʠʭ ʠ ʯʫʞʠʭ, ʚʩʷʯʝʩʢʦʝ 

ʧʨʦʜʚʠʞʝʥʠʝ ʷʢʦʙʳ çʩʚʦʠʭè ʠ ʚʩʷʯʝʩʢʦʝ ʧʨʝʧʷʪʩʪʚʦʚʘʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʧʨʦʜʚʠʞʝʥʠʶ 

ʷʢʦʙʳ çʯʫʞʠʭè. ʇʨʠ ʵʪʦʤ ʯʘʩʪʦ ʜʝʣʝʥʠʝ ʥʘ çʩʚʦʠʭè ʠ çʯʫʞʠʭè ʯʘʩʪʦ ʠʤʝʝʪ ʣʦʞʥʫʶ ʦʩʥʦʚʫ 

(ʥʘʧʨʠʤʝʨ, ʣʝʩʪʴ, ʧʦʜʭʘʣʠʤʩʪʚʦ) ʠ, ʯʘʩʪʦ, ʧʦ ʨʝʟʫʣʴʪʘʪʫ ʠ ʨʝʟʫʣʴʪʘʪʫ ʨʝʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʠ ʝʝ ʧʦʩʣʝʜʩʪʚʠʷʤ ʦʢʘʟʳʚʘʝʪʩʷ ʛʣʫʙʦʢʦ ʦʰʠʙʦʯʥʳʤ. ʆʪʥʦʩʷʱʝʝʩʷ ʢ ʬʘʚʦʨʠʪʠʟʤʫ (ʢʘʢ ʬʦʨʤʝ 

ʩʦʮʠʘʣʴʥʦʡ ʢʦʨʨʫʧʮʠʠ) ʜʝʣʝʥʠʝ ʥʘ ʷʢʦʙʳ çʩʚʦʠʭè ʠ çʯʫʞʠʭè ʤʦʞʝʪ ʥʘʨʫʰʘʪʴ 

ʩʧʨʘʚʝʜʣʠʚʦʩʪʴ ʦʮʝʥʢʠ ʥʘʫʯʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʠ ʜʝʣʦʚʳʭ ʢʘʯʝʩʪʚ ʫʯʝʥʥʳʭ (ʩʧʝʮʠʘʣʠʩʪʦʚ) 

ʧʨʠʚʦʜʠʪ ʢ ʜʝʛʨʘʜʘʮʠʠ ʥʘʫʢʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʚ ʮʝʣʦʤ ʠ ʨʘʟʚʠʪʠʶ ʥʘ ʵʪʦʡ ʦʩʥʦʚʝ ʩʦʮʠʘʣʴʥʦï

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʢʨʠʟʠʩʘ.  

ʆʜʥʦʡ ʠʟ ʬʦʨʤ ʩʦʮʠʘʣʴʥʦʡ ʢʦʨʨʫʧʮʠʠ ʚ ʥʘʫʢʝ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʠʛʥʦʨʠʨʦʚʘʥʠʝ ʨʘʙʦʪ 

ʫʯʝʥʥʳʭ ʥʝ ʦʪʥʦʩʠʤʳʭ ʢ çʩʚʦʠʤè ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʧʫʙʣʠʢʘʮʠʡ, ʯʪʦ ʜʝʣʘʝʪ ʵʪʠ ʧʫʙʣʠʢʘʮʠʠ 

ʥʘʫʯʥʦ ʥʝʜʦʩʪʦʚʝʨʥʳʤʠ ʠ, ʦʜʥʦʚʨʝʤʝʥʥʦ, ʠʩʢʫʩʩʪʚʝʥʥʦ ʟʘʥʠʞʘʝʪ ʠʥʜʝʢʩ ʮʠʪʠʨʦʚʘʥʠʷ 

(ʥʘʧʨʠʤʝʨ, ʠʥʜʝʢʩ ʍʠʨʰʘ) ʫʯʝʥʥʦʛʦ ʧʨʠʯʠʩʣʝʥʥʦʛʦ ʢ çʯʫʞʠʤè. ʊʘʢʦʡ ʢʦʨʨʫʧʮʠʦʥʥʳʡ 

ʧʦʜʭʦʜ ʥʘʥʦʩʠʪ ʙʦʣʴʰʦʡ ʚʨʝʜ ʥʘʫʢʝ: ʧʦʚʳʰʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʥʝʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʠ ʩʦʟʜʘʝʪ ʨʠʩʢ ʫʱʝʨʙʘ ʦʪ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʪʘʢʦʛʦ çʥʘʫʯʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘè; ʠʩʢʘʞʘʝʪ 

ʥʘʫʢʦʤʝʪʨʠʯʝʩʢʠʝ, ʘ ʪʦʯʥʝʝ ʙʠʙʣʠʦʤʝʪʨʠʯʝʩʢʠʝ ʦʮʝʥʢʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʝʥʥʳʭ; ʨʘʟʨʫʰʘʝʪ 

ʤʦʨʘʣʴʥʳʝ ʫʩʪʦʠ ʥʘʫʯʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ; ʧʦʜʨʳʚʘʝʪ ʜʦʚʝʨʠʝ ʛʦʩʫʜʘʨʩʪʚʘ, ʙʠʟʥʝʩʘ, ʦʙʱʝʩʪʚʘ ʢ 

ʥʘʫʢʝ ʢʘʢ ʬʦʨʤʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʜʨ. 

ʂ ʪʘʢʠʤ ʞʝ ʥʝʛʘʪʠʚʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ ʜʣʷ ʥʘʫʢʠ ʠ ʦʙʱʝʩʪʚʘ ʧʨʠʚʦʜʷʪ ʪʘʢʠʝ ʧʨʘʢʪʠʢʠ 

ʢʘʢ ʠʟʙʨʘʥʠʝ ʧʦ ʢʦʥʢʫʨʩʫ ʪʦʣʴʢʦ çʩʚʦʠʭè, ʧʫʙʣʠʢʘʮʠʠ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʞʫʨʥʘʣʘʭ ʪʦʣʴʢʦ 

çʩʚʦʠʭè ʘʚʪʦʨʦʚ ʠ ʜʨʫʛʦʝ.  

ɺʨʝʜʥʦʝ ʜʣʷ ʛʦʩʫʜʘʨʩʪʚʘ, ʙʠʟʥʝʩʘ, ʦʙʱʝʩʪʚʘ ʚʣʠʷʥʠʝ ʢʦʨʨʫʧʮʠʠ ʚ ʥʘʫʢʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʪʦʤ, ʯʪʦ ʠʩʢʘʞʝʥʠʝ ʦʮʝʥʢʠ ʥʘʫʯʥʦʡ ʟʥʘʯʠʤʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ ʫʯʝʥʥʳʭ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʘʫʢʠ ʢʘʢ ʠʩʪʦʯʥʠʢʘ ʧʦʩʪʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʬʠʥʘʥʩʦʚʳʝ ʨʝʩʫʨʩʳ, 

ʚʳʜʝʣʷʝʤʳʝ ʥʘ ʨʘʟʚʠʪʠʝ ʥʘʫʢʠ ʠ ʠʥʥʦʚʘʮʠʡ ʥʝ çʦʧʣʦʜʦʪʚʦʨʷʶʪʩʷè ʥʘʫʯʥʳʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ, 

ʩʥʠʞʘʝʪʩʷ ʟʥʘʯʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʜʝʥʝʞʥʦʛʦ ʤʫʣʴʪʠʧʣʠʢʘʪʦʨʘ ʚ ʵʢʦʥʦʤʠʢʝ, ʫʭʫʜʰʘʝʪʩʷ 
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ʢʦʥʢʫʨʝʥʪʥʘʷ ʧʦʟʠʮʠʷ ʢʦʨʧʦʨʘʮʠʡ, ʛʦʩʫʜʘʨʩʪʚʦ ʤʦʞʝʪ ʧʦʩʪʝʧʝʥʥʦ ʫʪʨʘʯʠʚʘʪʴ 

ʛʝʦʧʦʣʠʪʠʯʝʩʢʫʶ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ. 

ɼʣʷ ʩʠʩʪʝʤʥʦʛʦ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠ ʚ ʩʬʝʨʝ ʥʘʫʢʠ ʤʦʞʝʪ ʙʳʪʴ ʨʝʢʦʤʝʥʜʦʚʘʥʦ 

ʨʘʟʚʠʚʘʪʴ ʥʘʫʢʦʤʝʪʨʠʯʝʩʢʠʝ ʠʟʤʝʨʝʥʠʷ ʥʘʫʯʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʢʘʢ ʦʪʜʝʣʴʥʳʭ ʫʯʝʥʥʳʭ, ʪʘʢ ʠ 

ʢʦʣʣʝʢʪʠʚʦʚ, ʨʘʩʰʠʨʠʪʴ ʨʘʙʦʪʳ ʧʦ ʦʙʥʘʨʫʞʝʥʠʶ, ʧʣʘʛʠʘʪʘ, ʘʢʪʠʚʠʟʠʨʦʚʘʪʴ ʫʯʘʩʪʠʝ 

ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʠ ʜʨʫʛʦʝ. 

ɺʩʝ ʵʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʤʥʦʛʦʦʙʨʘʟʠʠ ʠ ʧʦʷʚʣʝʥʠʠ ʚʩʝ ʥʦʚʳʭ ʬʦʨʤ ʠ ʪʝʭʥʦʣʦʛʠʡ 

ʢʦʨʨʫʧʮʠʠ ʚ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʴʥʦʛʦ ʢʨʠʟʠʩʘ, ʫʩʣʦʞʥʝʥʠʷ ʩʦʮʠʘʣʴʥʦʡ ʞʠʟʥʠ, ʬʠʥʘʥʩʦʚʦï

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʦʚʳʰʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʮʝʥʥʦʩʪʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʪ. ʧ. 

ʀ ʵʪʦ ʝʱʝ ʨʘʟ ʧʦʜʪʚʝʨʞʜʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʚʦʧʨʦʩʘʭ 

ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠ. 

ʌʠʣʦʩʦʬʠʝʡ ʩʠʩʪʝʤʥʦʛʦ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠ ʥʘʟʦʚʝʤ ʤʫʜʨʳʡ ʚʟʛʣʷʜ ʥʘ 

ʛʘʨʤʦʥʠʯʥʦʝ ʦʙʲʝʜʠʥʝʥʠʝ ʚ ʝʜʠʥʦʝ ʮʝʣʦʝ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ, ʠʥʩʪʨʫʤʝʥʪʦʚ ʚ ʧʦʣʠʪʠʢʫ 

ʩʠʩʪʝʤʥʦʛʦ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠ ʚ ʠʥʪʝʨʝʩʘʭ ʫʩʢʦʨʝʥʠʷ ʩʦʮʠʘʣʴʥʦïɻ ʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ, ʧʦʚʳʰʝʥʠʷ ʛʝʦʧʦʣʠʪʠʯʝʩʢʦʡ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʘ, ʙʠʟʥʝʩʘ, 

ʦʙʱʝʩʪʚʘ.  

ʀʜʝʦʣʦʛʠʝʡ ʩʠʩʪʝʤʥʦʛʦ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠ ʤʦʞʥʦ ʥʘʟʚʘʪʴ: 

ïʛʣʘʚʥʫʶ ʠʜʝʶ ʩʠʩʪʝʤʥʦʛʦ ʦʙʲʝʜʠʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʠ ʤʝʨ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ 

ʢʦʨʨʫʧʮʠʠ; 

ïʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʣʘʩʪʠ (ʚ ʪʦʤ ʯʠʩʣʝ ʤʝʞʜʫ ʛʦʩʫʜʘʨʩʪʚʦʤ, ʙʠʟʥʝʩʦʤ ʠ ʦʙʱʝʩʪʚʦʤ) ʚ 

ʩʠʩʪʝʤʝ ʬʦʨʤʠʨʦʚʘʥʠʠ ʠ ʨʝʘʣʠʟʘʮʠʠ ʧʦʣʠʪʠʢʠ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠ ʚ ʠʥʪʝʨʝʩʘʭ 

ʧʦʚʳʰʝʥʠʷ ʛʝʦʧʦʣʠʪʠʯʝʩʢʦʡ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʘ, ʙʠʟʥʝʩʘ, ʦʙʱʝʩʪʚʘ.  

 

ʇʦʣʠʪʠʢʦʡ ʩʠʩʪʝʤʥʦʛʦ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠ ʫʩʣʦʚʠʤʩʷ ʥʘʟʳʚʘʪʴ ʛʘʨʤʦʥʠʯʥʦʝ 

ʦʙʲʝʜʠʥʝʥʠʝ ʚ ʝʜʠʥʫʶ ʩʠʩʪʝʤʫ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʨʝʩʝʯʝʥʠʝ ʢʦʨʨʫʧʮʠʠ ʚ 

ʮʝʣʷʭ ʧʦʚʳʰʝʥʠʷ ʛʝʦʧʦʣʠʪʠʯʝʩʢʦʡ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʘ, ʙʠʟʥʝʩʘ, ʦʙʱʝʩʪʚʘ. 

ʇʨʠ ʵʪʦʤ ʩʠʩʪʝʤʦʡ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠ ʫʩʣʦʚʠʤʩʷ ʥʘʟʳʚʘʪʴ ʦʙʲʝʜʠʥʝʥʠʝ 

ʵʣʝʤʝʥʪʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʵʬʬʝʢʪʠʚʥʦ ʨʝʰʘʪʴ ʧʨʦʙʣʝʤʫ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠ. 

ʇʦʣʠʪʠʢʘ ʩʠʩʪʝʤʥʦʛʦ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠ ʚʢʣʶʯʘʝʪ ʩʪʨʘʪʝʛʠʶ ʠ ʪʘʢʪʠʢʫ 

ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠ ʥʘ ʦʩʥʦʚʝ ʩʢʦʦʨʜʠʥʠʨʦʚʘʥʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʶʨʠʜʠʯʝʩʢʠʭ, 

ʩʦʮʠʘʣʴʥʳʭ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʤʝʨ. ʉʪʨʘʪʝʛʠʝʡ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠ 

ʩʪʘʥʝʤ ʥʘʟʳʚʘʪʴ ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʦʛʣʘʩʦʚʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʜʦʣʛʦʚʨʝʤʝʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʨʝʩʝʯʝʥʠʝ ʢʦʨʨʫʧʮʠʠ ʥʘ ʜʣʠʪʝʣʴʥʫʶ ʧʝʨʩʧʝʢʪʠʚʫ ʚ ʠʥʪʝʨʝʩʘʭ ʘʜʘʧʪʘʮʠʠ 

ʛʦʩʫʜʘʨʩʪʚʘ, ʙʠʟʥʝʩʘ ʠ ʦʙʱʝʩʪʚʘ ʢ ʠʟʤʝʥʝʥʠʶ ʢʦʨʨʫʧʮʠʦʥʥʦʡ ʩʠʪʫʘʮʠʠ ʚ ʧʨʦʮʝʩʩʝ 

ʩʦʮʠʘʣʴʥʦïɻ ʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʮʝʣʷʭ ʧʦʚʳʰʝʥʠʷ ʛʝʦʧʦʣʠʪʠʯʝʩʢʦʡ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʘ, ʙʠʟʥʝʩʘ, ʦʙʱʝʩʪʚʘ. 

ʊʘʢʪʠʢʦʡ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠ ʫʩʣʦʚʠʤʩʷ ʥʘʟʳʚʘʪʴ ʩʦʚʦʢʫʧʥʦʩʪʴ ʛʘʨʤʦʥʠʯʥʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʤʝʞʜʫ ʩʦʙʦʡ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ 

ʙʳʩʪʨʦʝ ʧʨʝʩʝʯʝʥʠʝ ʢʦʨʨʫʧʮʠʠ ʚ ʠʥʪʝʨʝʩʘʭ ʧʦʜʜʝʨʞʘʥʠʷ ʢʦʨʨʫʧʮʠʦʥʥʦʡ ʩʠʪʫʘʮʠʠ ʥʘ 

ʫʨʦʚʥʝ ʙʝʟʦʧʘʩʥʦʤ ʜʣʷ ʛʦʩʫʜʘʨʩʪʚʘ, ʙʠʟʥʝʩʘ ʠ ʦʙʱʝʩʪʚʘ ʚ ʮʝʣʷʭ ʠʟʙʝʞʘʥʠʷ (ʥʝʜʦʧʫʱʝʥʠʷ) 

ʩʠʪʫʘʮʠʠ ʛʝʦʧʦʣʠʪʠʯʝʩʢʦʡ ʜʝʩʪʘʙʠʣʠʟʘʮʠʠ ʛʦʩʫʜʘʨʩʪʚʘ, ʙʠʟʥʝʩʘ, ʦʙʱʝʩʪʚʘ. 

ʂʦʨʨʫʧʮʠʦʥʥʦʡ ʩʠʪʫʘʮʠʝʡ ʫʩʣʦʚʠʤʩʷ ʥʘʟʳʚʘʪʴ çʪʨʦʡʢʫè: ʦʮʝʥʢʫ ʩʦʩʪʦʷʥʠʷ ʢʦʨʨʫʧʮʠʠ 

ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʬʝʨʝ (ʥʘʧʨʠʤʝʨ, ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʝ, ʦʙʨʘʟʦʚʘʥʠʠ ʠ ʪ. ʧ.); ʥʘʙʦʨ 

ʨʘʩʧʦʣʘʛʘʝʤʳʭ ʘʥʪʠʢʦʨʨʫʧʮʠʦʥʥʳʭ ʤʝʨ; ʧʨʦʛʥʦʟʥʫʶ ʦʮʝʥʢʫ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ ʘʥʪʠʢʦʨʨʫʧʮʠʦʥʥʳʭ ʤʝʨ ʚ ʜʘʥʥʦʡ ʩʬʝʨʝ. ʇʦʩʢʦʣʴʢʫ ʜʣʷ ʧʨʦʛʥʦʟʘ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʘʥʪʠʢʦʨʨʫʧʮʠʦʥʥʳʭ ʤʝʨ ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʤʳʩʣʝʥʥʫʶ, ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʠ 

ʪ. ʧ. ʤʦʜʝʣʴ ʚʦʟʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠ ʥʘ ʧʨʦʮʝʩʩʳ ʩʦʮʠʘʣʴʥʦïɻ ʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʪʦ 
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ʧʨʠʤʝʥʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʚ ʢʦʨʨʫʧʮʠʦʣʦʛʠʠ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ 

ʥʝʦʙʭʦʜʠʤʦʝ ʫʩʣʦʚʠʝ ʧʨʘʚʠʣʴʥʦʡ ʦʮʝʥʢʠ ʢʦʨʨʫʧʮʠʦʥʥʦʡ ʩʠʪʫʘʮʠʠ. 

ʇʨʠ ʵʪʦʤ ʙʫʜʝʤ ʫʯʠʪʳʚʘʪʴ ʠ ʪʦ, ʯʪʦ ʢʦʨʨʫʧʮʠʷ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʳʤ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʤ, 

ʩʦʮʠʘʣʴʥʳʤ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʤ, ʶʨʠʜʠʯʝʩʢʠʤ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʷʚʣʝʥʠʝʤ. ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʘʩʧʝʢʪʳ ʢʦʨʨʫʧʮʠʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʢʘ ʝʱʝ ʰʠʨʦʢʦ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ. ɺʤʝʩʪʝ ʩ ʪʝʤ 

ʧʦ ʤʝʨʝ ʨʘʟʚʠʪʠʷ ʶʨʠʜʠʯʝʩʢʦʛʦ, ʩʦʮʠʘʣʴʥʦʛʦ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠ 

ʚʩʝ ʫʩʣʦʞʥʷʶʪʩʷ ʠ ʪʝʭʥʦʣʦʛʠʠ ʢʦʨʨʫʧʮʠʠ. ʊʝʭʥʦʣʦʛʠʝʡ ʢʦʨʨʫʧʮʠʠ ʫʩʣʦʚʠʤʩʷ ʥʘʟʳʚʘʪʴ 

ʩʠʩʪʝʤʥʦʝ ʦʙʲʝʜʠʥʝʥʠʝ ʦʙʲʝʢʪʦʚ ʢʦʨʨʫʧʮʠʠ, ʢʚʘʣʠʬʠʢʘʮʠʠ ʢʦʨʨʫʧʮʠʦʥʝʨʦʚ, 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʢʦʨʨʫʧʮʠʦʥʥʳʭ ʘʢʪʦʚ. ɿʘ ʧʝʨʠʦʜ ʩ 19 ʧʦ 21 ʚʝʢ 

ʪʝʭʥʦʣʦʛʠʠ ʢʦʨʨʫʧʮʠʠ ʧʨʦʰʣʠ ʛʠʛʘʥʪʩʢʠʡ ʧʫʪʴ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ çʙʦʨʟʳʭ ʱʝʥʢʦʚè ʜʦ 

çʦʬʬʱʦʨʥʳʭ ʩʭʝʤè ʠ ʩʧʝʮʠʘʣʴʥʳʭ ʩʭʝʤ ʦʪʤʳʚʘʥʠʷ ʜʦʭʦʜʦʚ ʧʦʣʫʯʝʥʥʳʭ ʥʝʟʘʢʦʥʥʳʤ ʧʫʪʝʤ. 

ʇʦʵʪʦʤʫ ʚʩʝ ʘʩʧʝʢʪʳ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠ ʜʦʣʞʥʳ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʚ ʩʠʩʪʝʤʥʦʤ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʝʜʠʥʩʪʚʝ.  

ʀʩʪʦʨʠʷ ʙʦʨʴʙʳ ʩ ʢʦʨʨʫʧʮʠʝʡ ʥʦʩʠʪ ʪʘʢʦʡ ʞʝ ʜʣʠʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ.  

ʇʨʠ ʵʪʦʤ ʚ ʥʘʯʘʣʝ 21 ʚʝʢʘ ʠʟʚʝʩʪʥʦ ʜʚʘ ʜʠʘʤʝʪʨʘʣʴʥʦ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʚʟʛʣʷʜʘ ʥʘ 

ʧʨʦʙʣʝʤʫ ʤʦʨʘʣʴʥʦïʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʠ ʩʦʮʠʘʣʴʥʦïɻ ʢʦʥʦʤʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʟʥʘʯʠʤʦʩʪʠ 

ʢʦʨʨʫʧʮʠʠ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠ. ʇʝʨʚʳʡ ʚʟʛʣʷʜ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʢʦʨʨʫʧʮʠʶ ʦʧʨʝʜʝʣʷʶʪ ʢʘʢ ʥʝʛʘʪʠʚʥʦʝ ʷʚʣʝʥʠʝ (ʟʣʦ), ʢʦʪʦʨʦʝ 

ʩʥʠʞʘʝʪ ʪʝʤʧʳ ʩʦʮʠʘʣʴʥʦïɻ ʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʥʘʥʦʩʠʪ ʚʨʝʜ ʦʙʱʝʩʪʚʫ ʠ ʛʦʩʫʜʘʨʩʪʚʫ 

ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʩʦʮʠʘʣʴʥʦïɻ ʢʦʥʦʤʠʯʝʩʢʦʛʦ ʢʨʠʟʠʩʘ ʛʦʩʫʜʘʨʩʪʚʘ. ʉʪʦʨʦʥʥʠʢʠ ʵʪʦʡ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʯʠʪʘʶʪ, ʯʪʦ ʢʦʨʨʫʧʮʠʷ ʜʝʬʦʨʤʠʨʫʝʪ ʙʘʣʘʥʩ ʧʨʘʚ ʠ ʦʙʷʟʘʥʥʦʩʪʝʡ ʬʠʟʠʯʝʩʢʠʭ 

ʠ ʶʨʠʜʠʯʝʩʢʠʭ ʣʠʮ ʠ ʵʪʠʤ ʩʦʟʜʘʝʪ ʜʠʩʙʘʣʘʥʩ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ ʠ 

ʜʠʩʛʘʨʤʦʥʠʶ ʬʠʥʘʥʩʦʚʳʭ ʦʪʥʦʰʝʥʠʡ, ʯʝʤ ʧʦʨʦʞʜʘʝʪ ʩʥʠʞʝʥʠʝ ʪʝʤʧʦʚ ʩʦʮʠʘʣʴʥʦï

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. ɸ ʧʦʵʪʦʤʫ ʢʦʨʨʫʧʮʠʶ ʩʣʝʜʫʝʪ ʠʩʢʦʨʝʥʷʪʴ, ʧʨʦʪʠʚʦʜʝʡʩʪʚʦʚʘʪʴ ʝʡ 

ʧʦ ʚʩʝʤ ʬʨʦʥʪʘʤ. 

ʉʪʦʨʦʥʥʠʢʠ ʚʪʦʨʦʛʦ ʚʟʛʣʷʜʘ ʥʘ ʢʦʨʨʫʧʮʠʶ ʧʨʝʜʩʪʘʚʣʷʶʪ ʝʝ (ʢʦʨʨʫʧʮʠʶ) ʩʚʦʝʦʙʨʘʟʥʦʡ 

çʩʤʘʟʢʦʡè ʠ ʜʚʠʛʘʪʝʣʝʤ ʤʝʭʘʥʠʟʤʘ ʩʦʮʠʘʣʴʥʦïɻ ʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʢʦʪʦʨʳʡ 

ʠʩʪʦʨʠʯʝʩʢʠ ʠ ʩʦʛʣʘʩʥʦ ʥʘʮʠʦʥʘʣʴʥʦʡ ʪʨʘʜʠʮʠʠ ʠʥʪʝʛʨʠʨʦʚʘʥ ʚ ʩʘʤ ʧʨʦʮʝʩʩ ʨʘʟʚʠʪʠʷ. 

ʅʘʧʨʠʤʝʨ, ʩʦʛʣʘʩʥʦ ʉʄʀ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʚ 1990-ʝ ʛʦʜʳ ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʠʷ ʣʝʛʘʣʠʟʦʚʘʪʴ ʠ 

ʫʟʘʢʦʥʠʪʴ ʢʦʨʨʫʧʮʠʶ. ʉʧʨʘʚʝʜʣʠʚʦʩʪʠ ʨʘʜʠ ʥʘʜʦ ʩʢʘʟʘʪʴ ʠ ʪʦ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʬʦʨʤʳ 

ʢʦʨʨʫʧʮʠʠ, ʢ ʢʦʪʦʨʦʡ, ʥʘʧʨʠʤʝʨ, ʥʝʢʦʪʦʨʳʝ ʩʧʝʮʠʘʣʠʩʪʳ ʦʪʥʦʩʷʪ ʪʘʢʦʝ ʧʦʣʠʪʠʯʝʩʢʦʝ 

ʷʚʣʝʥʠʝ ʢʘʢ ʣʦʙʙʠʟʤ, ʥʦʩʷʪ ʣʝʛʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ (ʥʘʧʨʠʤʝʨ, ʚ ʉʐɸ) ʠ ʨʝʛʫʣʠʨʫʶʪʩʷ 

ʟʘʢʦʥʦʜʘʪʝʣʴʥʦ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʯʘʩʪʥʦʩʪʠ, ʦʪʤʝʪʠʤ ʜʦʚʦʣʴʥʦ ʪʦʥʢʫʶ ʧʩʠʭʦʣʦʛʠʯʝʩʢʫʶ ʛʨʘʥʴ 

ʤʝʞʜʫ ʪʘʢʠʤʠ ʷʚʣʝʥʠʷʤʠ ʢʘʢ ʤʝʥʪʦʨʩʪʚʦ (ʧʦʜʜʝʨʞʢʘ) ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʩʦʮʠʘʣʴʥʳʭ, 

ʧʦʣʠʪʠʯʝʩʢʠʭ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʪʝʭʥʠʯʝʩʢʠʭ ʠʜʝʡ ʠ ʪʘʢʦʡ ʬʦʨʤʦʡ ʩʦʮʠʘʣʴʥʦʡ ʢʦʨʨʫʧʮʠʠ ʢʘʢ 

ʬʘʚʦʨʠʪʠʟʤ. ʂ ʵʪʦʡ ʞʝ ʦʙʣʘʩʪʠ ʚʝʨʦʷʪʥʦ, ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʠ ʧʦʧʳʪʢʠ ʟʘʤʝʥʠʪʴ ʧʦʥʷʪʠʷ 

ʠʤʝʶʱʠʝ ʦʧʨʝʜʝʣʝʥʠʷ ʚ ʋʛʦʣʦʚʥʦʤ ʂʦʜʝʢʩʝ ʈʌ ʥʘ ʧʦʥʷʪʠʷ ʞʘʨʛʦʥʥʦʛʦ ʪʠʧʘ, ʥʘʧʨʠʤʝʨ 

çʚʟʷʪʢʘè ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʟʘʤʝʥʷʪʩʷ ʶʨʠʜʠʯʝʩʢʠ ʥʠʯʪʦʞʥʳʤ ʪʝʨʤʠʥʦʤ çʦʪʢʘʪè.  

ʇʩʠʭʦʣʦʛʠʝʡ ʢʦʨʨʫʧʮʠʠ ʫʩʣʦʚʠʤʩʷ ʥʘʟʳʚʘʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʩʝʛʤʝʥʪ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʟʥʘʥʠʡ, ʠʩʩʣʝʜʫʶʱʠʡ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʩʦʩʪʦʷʥʠʷ ʫʯʘʩʪʥʠʢʦʚ 

ʢʦʨʨʫʧʮʠʦʥʥʳʭ ʦʪʥʦʰʝʥʠʡ, ʢʦʨʨʫʧʮʠʦʥʥʦʝ ʧʦʚʝʜʝʥʠʝ ʠʥʜʠʚʠʜʦʚ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʜʝʡʩʪʚʠʡ, ʥʘʮʝʣʝʥʥʳʭ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʨʨʫʧʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ, ʠʥʩʪʨʫʤʝʥʪʦʚ ʚ ʠʥʪʝʨʝʩʘʭ 

ʫʚʝʣʠʯʝʥʠʷ ʩʦʙʩʪʚʝʥʥʳʭ ʤʘʪʝʨʠʘʣʴʥʳʭ ʠ ʥʝʤʘʪʝʨʠʘʣʴʥʳʭ ʚʳʛʦʜ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʚʦʝʡ 

ʢʦʨʨʫʧʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʄʝʭʘʥʠʟʤʦʤ ʢʦʨʨʫʧʮʠʠ ʫʩʣʦʚʠʤʩʷ ʥʘʟʳʚʘʪʴ ʩʠʩʪʝʤʫ ʤʝʪʦʜʦʚ ʠ ʬʦʨʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʢʦʨʨʫʧʮʠʠ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʘʧʧʘʨʘʪʝ, ʙʠʟʥʝʩʝ (ʵʢʦʥʦʤʠʢʝ) ʠ ʦʙʱʝʩʪʚʝ. ʄʝʭʘʥʠʟʤʦʤ 

ʩʠʩʪʝʤʥʦʛʦ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠ ʫʩʣʦʚʠʤʩʷ ʥʘʟʳʚʘʪʴ ʩʦʚʦʢʫʧʥʦʩʪʴ ʤʝʪʦʜʦʚ, 

ʩʧʦʩʦʙʦʚ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʶʨʠʜʠʯʝʩʢʦʛʦ, ʩʦʮʠʘʣʴʥʦʛʦ, ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ, 
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ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʠ ʤʦʨʘʣʴʥʦʤʫ 

ʦʧʨʘʚʜʘʥʠʶ ʢʦʨʨʫʧʮʠʠ ʚ ʣʶʙʦʡ ʠʭ ʩʬʝʨʝ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɹʫʜʝʤ ʠʩʭʦʜʠʪʴ ʠʟ ʪʦʛʦ, ʯʪʦ ʢʘʢ ʩʣʦʞʥʦʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ, ʩʦʮʠʘʣʴʥʦʝ, ʵʢʦʥʦʤʠʯʝʩʢʦʝ, 

ʶʨʠʜʠʯʝʩʢʦʝ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʷʚʣʝʥʠʝ ʢʦʨʨʫʧʮʠʷ ʤʦʞʝʪ ʠʤʝʪʴ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʝ, 

ʶʨʠʜʠʯʝʩʢʦʝ, ʩʦʮʠʘʣʴʥʦʝ, ʵʢʦʥʦʤʠʯʝʩʢʦʝ, ʤʦʨʘʣʴʥʦʝ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ, ʥʘʫʯʥʦʝ ʠ 

ʦʙʱʝʩʪʚʝʥʥʦʝ ʪʦʣʢʦʚʘʥʠʝ. 

ʇʨʠ ʵʪʦʤ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʠ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʧʨʘʚʦʚʳʝ ʠʩʪʦʯʥʠʢʠ ʦʧʨʝʜʝʣʷʝʪ ʢʦʨʨʫʧʮʠʶ 

ʢʘʢ ʧʨʝʩʪʫʧʣʝʥʠʝ (1ï4). ʇʦʵʪʦʤʫ ʚ ʠʥʪʝʨʝʩʘʭ ʙʦʨʴʙʳ ʩ ʢʦʨʨʫʧʮʠʝʡ ʚ ʈʦʩʩʠʠ ʙʳʣ ʧʨʠʥʷʪ 

ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 25 ʜʝʢʘʙʨʷ 2008 ʛ. ̄273-ʌɿ çʆ 

ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʠ ʢʦʨʨʫʧʮʠʠè (4). ɹʳʣ ʧʨʠʥʷʪ ʠ ʟʘʢʦʥ çʆ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʠ ʣʝʛʘʣʠʟʘʮʠʠ 

(ʦʪʤʳʚʘʥʠʶ) ʜʦʭʦʜʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʝʩʪʫʧʥʳʤ ʧʫʪʝʤ, ʠ ʬʠʥʘʥʩʠʨʦʚʘʥʠʶ ʪʝʨʨʦʨʠʟʤʘè ʦʪ 

07.08.2001 ̄ 115-ʌɿ (ʧʦʩʣʝʜʥʷʷ ʨʝʜʘʢʮʠʷ) (5). 

 ʉ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʘʚʪʦʨʳ ʉ. ʀ. ʆʞʝʛʦʚ ʠ ʅ. ʖ. ʐʚʝʜʦʚʘ ʚ ʩʚʦʝʤ 

ʧʨʦʠʟʚʝʜʝʥʠʠ çʊʦʣʢʦʚʳʡ ʩʣʦʚʘʨʴ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘè ʚʳʩʢʘʟʳʚʘʶʪ ʤʥʝʥʠʝ, ʯʪʦ ʢʦʨʨʫʧʮʠʷ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʦʨʘʣʴʥʦʝ ʨʘʟʣʦʞʝʥʠʝ ʜʦʣʞʥʦʩʪʥʳʭ ʣʠʮ ʠ ʧʦʣʠʪʠʢʦʚ, ʢʦʪʦʨʦʝ 

ʚʳʨʘʞʘʝʪʩʷ ʚ ʥʝʟʘʢʦʥʥʦʤ ʦʙʦʛʘʱʝʥʠʠ, ʚʟʷʪʦʯʥʠʯʝʩʪʚʝ, ʭʠʱʝʥʠʠ ʠ ʩʨʘʩʪʘʥʠʠ ʩ ʤʘʬʠʦʟʥʳʤʠ 

ʩʪʨʫʢʪʫʨʘʤʠ. ɺʳʩʢʘʟʳʚʘʝʪʩʷ ʪʦʯʢʘ ʟʨʝʥʠʷ, ʯʪʦ ʢʦʨʨʫʧʮʠʷ ʦʭʚʘʪʳʚʘʝʪ ʪʦʣʴʢʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʯʠʥʦʚʥʠʢʦʚ ʠ ʚʣʘʩʪʥʳʝ ʩʪʨʫʢʪʫʨʳ. ʇʨʠ ʵʪʦʤ ʪʝʨʤʠʥ çʢʦʨʨʫʧʮʠʦʥʥʳʡè 

ʦʟʥʘʯʘʝʪ çʧʨʦʥʠʢʥʫʪʳʡ ʢʦʨʨʫʧʮʠʝʡè (6, ʩ. 298). ʕʪʦ ʪʦʣʢʦʚʘʥʠʝ ʥʝ ʦʪʨʘʞʘʝʪ ʫʯʘʩʪʠʝ 

ʦʙʱʝʩʪʚʘ ʚ ʢʦʨʨʫʧʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʘʭ ʠ ʠʥʩʪʨʫʤʝʥʪʳ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ 

ʢʦʨʨʫʧʮʠʠ. ʉʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʫʟʦʩʪʴ ʪʘʢʦʛʦ ʧʦʥʠʤʘʥʠʷ ʢʦʨʨʫʧʮʠʠ. ʅʘʧʨʠʤʝʨ, 

ʠʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʠ ʥʘʣʠʯʠʠ ʟʥʘʯʠʪʝʣʴʥʦʡ ʢʦʨʨʫʧʮʠʠ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʘʧʧʘʨʘʪʝ 

ʢʦʨʨʫʧʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʤʦʛʫʪ ʫʤʥʦʞʘʪʴʩʷ (ʤʫʣʴʪʠʧʣʠʮʠʨʦʚʘʪʴʩʷ), ʦʭʚʘʪʳʚʘʷ ʚʩʝ ʩʣʦʠ 

ʦʙʝɦʩʪʚʘ. ʇʨʠ ʵʪʦʤ ʣʶʜʝʡ ʥʝ ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʢʦʨʨʫʧʮʠʠ ʚʳʪʝʩʥʷʶʪ ʥʘ ʧʝʨʠʬʝʨʠʶ, ʯʪʦ 

ʩʥʠʞʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʠ ʤʦʞʝʪ ʙʳʪʴ ʠʩʪʦʯʥʠʢʦʤ ʢʨʠʟʠʩʘ. ʕʪʦ 

ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʢʦʨʨʫʧʮʠʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʧʨʠʥʠʤʘʶʪʩʷ ʥʝ 

ʠʥʪʝʨʝʩʘʭ ʤʘʢʩʠʤʠʟʘʮʠʠ ʪʝʤʧʦʚ ʩʦʮʠʘʣʴʥʦïɻ ʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ. ʘ ʚ 

ʠʥʪʝʨʝʩʘʭ ʦʪʜʝʣʴʥʳʭ ʢʦʨʨʫʧʮʠʦʥʝʨʦʚ.  

ʉʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʚ ʉʄʀ ʦʧʨʝʜʝʣʝʥʠʝ çʢʦʨʨʫʧʮʠʷè ʥʝʨʝʜʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʙʶʨʦʢʨʘʪʠʯʝʩʢʦʤʫ ʘʧʧʘʨʘʪʫ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʝʛʦ ʧʦʣʠʪʠʯʝʩʢʦʡ ʵʣʠʪʝ. ʕʪʦ 

ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʠʤʝʥʥʦ ʵʣʠʪʘ ʦʙʣʘʜʘʝʪ ʚʣʘʩʪʥʳʤʠ ʧʦʣʥʦʤʦʯʠʷʤʠ ʚ ʛʦʩʫʜʘʨʩʪʚʝ ʠ 

ʦʙʱʝʩʪʚʝ. ɺʣʘʜʝʥʠʝ ʚʣʘʩʪʴʶ ʚ ʛʦʩʫʜʘʨʩʪʚʝ ʤʦʞʝʪ ʧʦʨʦʞʜʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʷʪʴ 

ʠʤʝʶʱʫʶʩʷ ʚʣʘʩʪʴ ʥʝ ʚ ʠʥʪʝʨʝʩʘʭ ʦʙʱʝʩʪʚʘ, ʥʦ ʚ ʮʝʣʷʭ ʣʠʯʥʦʛʦ ʦʙʦʛʘʱʝʥʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʵʪʦʛʦ ʤʦʞʝʪ ʚʦʟʥʠʢʘʪʴ ʢʦʨʨʫʧʮʠʷ ʠ ʫʱʝʨʙ ʠʥʪʝʨʝʩʘʤ ʦʙʱʝʩʪʚʘ ʚ ʮʝʣʦʤ ʠ/ʠʣʠ ʦʪʜʝʣʴʥʳʭ 

ʩʦʮʠʘʣʴʥʳʭ ʢʣʘʩʩʦʚ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʠʣʠ ʩʦʮʠʘʣʴʥʳʭ ʛʨʫʧʧ. 

ʆʪʤʝʪʠʤ, ʯʪʦ ʧʦʥʷʪʠʝ çʢʦʨʨʫʧʮʠʷè ʚ ʝʚʨʦʧʝʡʩʢʠʭ ʷʟʳʢʘʭ ʦʙʳʯʥʦ ʠʤʝʝʪ ʙʦʣʝʝ 

ʰʠʨʦʢʫʶ ʩʝʤʘʥʪʠʢʫ, ʯʪʦ ʦʪʨʘʞʘʝʪ ʧʝʨʚʠʯʥʦʝ ʪʦʣʢʦʚʘʥʠʝ ʠʩʭʦʜʥʦʛʦ ʣʘʪʠʥʩʢʦʛʦ ʩʣʦʚʘ, 

ʦʪʨʘʞʘʶʱʝʛʦ ʨʘʩʰʘʪʳʚʘʥʠʝ ʤʦʨʘʣʴʥʳʭ ʫʩʪʦʝʚ ʚʣʘʩʪʠ. 

ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʭʘʨʘʢʪʝʨʥʳʤ ʧʨʠʟʥʘʢʘʤʠ ʢʦʨʨʫʧʮʠʠ ʚʳʩʪʫʧʘʶʪ: 

ʤʦʨʘʣʴʥʦʝ ʨʘʟʣʦʞʝʥʠʝ ʣʠʮ ʥʘʜʝʣʝʥʥʳʭ ʚʣʘʩʪʴʶ; ʥʝʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚʣʘʩʪʠ 

(ʠʣʠ, ʥʘʦʙʦʨʦʪ, ʥʝ ʚʳʧʦʣʥʝʥʠʝ ʜʦʣʞʥʦʩʪʥʳʭ ʧʦʣʥʦʤʦʯʠʡ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʨʘʚʦʚʳʤʠ 

ʥʦʨʤʘʤʠ); ʢʦʥʬʣʠʢʪ ʤʝʞʜʫ ʣʠʯʥʳʤʠ ʮʝʣʷʤʠ ʦʙʦʛʘʱʝʥʠʷ ʠ ʩʪʨʝʤʣʝʥʠʝʤ ʥʘ ʜʦʙʨʦʩʦʚʝʩʪʥʦʝ 

ʠʩʧʦʣʥʝʥʠʝ ʜʦʣʞʥʦʩʪʥʳʭ ʦʙʷʟʘʥʥʦʩʪʝʡ ʚ ʠʥʪʝʨʝʩʘʭ ʨʘʙʦʪʦʜʘʪʝʣʷ (ʛʦʩʫʜʘʨʩʪʚʘ, ʦʙʱʝʩʪʚʘ, 

ʚʣʘʜʝʣʴʮʝʚ ʙʠʟʥʝʩʘ); ʢʦʥʬʣʠʢʪ ʤʝʞʜʫ ʨʝʰʝʥʠʷʤʠ ʠ ʜʝʡʩʪʚʠʷʤʠ ʚʳʙʦʨʥʦʛʦ ʣʠʮʘ ʠ 

ʠʥʪʝʨʝʩʘʤʠ ʛʦʩʫʜʘʨʩʪʚʘ ʠ/ʠʣʠ ʦʙʱʝʩʪʚʘ ʚ ʮʝʣʦʤ.  

ʂʣʶʯʝʚʳʤ ʚ ʤʝʭʘʥʠʟʤʝ ʢʦʨʨʫʧʮʠʠ ʩʯʠʪʘʶʪ ʪʦ, ʯʪʦ ʢʦʨʨʫʧʮʠʷ ʩʦʩʪʦʠʪ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʚʣʘʩʪʠ ʚ ʮʝʣʷʭ ʥʝʟʘʢʦʥʥʦʛʦ ʦʙʦʛʘʱʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʣʘʩʪʠ ʜʣʷ ʧʨʠʢʨʳʪʠʷ ʩʘʤʦʡ 
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ʢʦʨʨʫʧʮʠʠ. ɺʣʘʩʪʴʶ ʥʘʟʳʚʘʶʪ ʯʴʶ-ʪʦ ʩʧʦʩʦʙʥʦʩʪʴ ʚʣʠʷʪʴ ʥʘ ʧʦʚʝʜʝʥʠʝ ʜʨʫʛʦʛʦ ʯʝʣʦʚʝʢʘ 

ʠʣʠ ʦʨʛʘʥʠʟʘʮʠʠ [1, ʩ. 163].  

ʂʦʨʨʫʧʮʠʷ (ʦʪ ʣʘʪ. corrumpere ð çʨʘʩʪʣʝʚʘʪʴè) ð ʵʪʦ ʪʝʨʤʠʥ, ʦʙʳʯʥʦ 

ʦʙʦʟʥʘʯʘʶʱʠʡ ʧʨʦʪʠʚʦʨʝʯʘʱʝʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʫ ʠ ʤʦʨʘʣʴʥʳʤ ʫʩʪʘʥʦʚʢʘʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʜʦʣʞʥʦʩʪʥʳʤ ʣʠʮʦʤ ʩʚʦʠʭ ʚʣʘʩʪʥʳʭ ʧʦʣʥʦʤʦʯʠʡ ʠ ʜʦʚʝʨʝʥʥʳʭ ʝʤʫ ʧʨʘʚ ʚ ʮʝʣʷʭ ʣʠʯʥʦʡ 

ʚʳʛʦʜʳ [2, ʩ. 8]. 

ʆʜʥʘʢʦ ʚʣʘʩʪʴ ʜʝʣʠʪʩʷ ʥʘ ʚʣʘʩʪʴ ʜʦʣʞʥʦʩʪʠ ʠ ʣʠʯʥʫʶ ʚʣʘʩʪʴ [1, ʩ. 163], ʢʦʪʦʨʘʷ 

(ʣʠʯʥʘʷ ʚʣʘʩʪʴ) ʪʦʞʝ ʤʦʞʝʪ ʙʳʪʴ ʚʦʚʣʝʯʝʥʘ ʚ ʢʦʨʨʫʧʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʚ ʭʦʜʝ ʩʦʮʠʘʣʴʥʦʡ 

ʢʦʨʨʫʧʮʠʠ [3, ʩ. 3]. 

ʂʦʨʨʫʧʮʠʠ ʤʦʞʝʪ ʙʳʪʴ ʧʦʜʚʝʨʞʝʥ ʣʶʙʦʡ ʯʣʝʥ ʦʙʱʝʩʪʚʘ, ʦʙʣʘʜʘʶʱʠʡ ʜʠʩʢʨʝʮʠʦʥʥʦʡ 

ʚʣʘʩʪʴʶ. ʕʪʦ ʚʣʘʩʪʴ ʥʘʜ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʢʘʢʠʭ-ʣʠʙʦ ʥʝ ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʝʤʫ ʨʝʩʫʨʩʦʚ ʠ/ʠʣʠ 

ʦʙʱʝʩʪʚʝʥʥʳʭ ʙʣʘʛ, ʧʨʠʥʠʤʘʶʱʠʡ ʫʯʘʩʪʠʝ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʠʤʠʜʞʘ ʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ 

ʤʥʝʥʠʷ, ʩʦʮʠʘʣʴʥʳʭ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʪʘʪʫʩʦʚ ʯʣʝʥʘ ʦʙʱʝʩʪʚʘ ʧʦ ʩʚʦʝʤʫ ʫʩʤʦʪʨʝʥʠʶ 

ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʘʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʜʦʩʪʠʞʝʥʠʡ ʠ ʜʨ. ɺ ʢʦʨʨʫʧʮʠʦʥʥʳʝ ʦʪʥʦʰʝʥʠʷ 

ʤʦʛʫʪ ʚʩʪʫʧʘʪʴ: ʯʠʥʦʚʥʠʢ, ʜʝʧʫʪʘʪ, ʩʫʜʴʷ, ʩʦʪʨʫʜʥʠʢ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʭ ʦʨʛʘʥʦʚ, 

ʘʜʤʠʥʠʩʪʨʘʪʦʨ, ʵʢʟʘʤʝʥʘʪʦʨ, ʚʨʘʯ, ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ, ʵʢʦʣʦʛ, ʧʨʘʚʦʟʘʱʠʪʥʠʢ ʠ ʪ. ʜ. 

ɻʣʘʚʥʳʤʠ ʩʪʠʤʫʣʘʤʠ ʢ ʢʦʨʨʫʧʮʠʠ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʣʠʯʥʦʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʨʠʙʳʣʠ (ʨʝʥʪʳ), ʩʚʷʟʘʥʥʦʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʣʘʩʪʥʳʭ ʧʦʣʥʦʤʦʯʠʡ ʠ/ʠʣʠ 

ʧʦʣʫʯʝʥʠʝ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʩʦʮʠʘʣʴʥʦʛʦ ʠ/ʠʣʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʪʘʪʫʩʘ, ʧʦʚʳʰʝʥʠʝ 

ʠʤʠʜʞʘ (ʥʘʧʨʠʤʝʨ, ʧʫʪʝʤ ʧʦʣʫʯʝʥʠʷ ʧʦʯʝʪʥʦʛʦ ʟʚʘʥʠʷ ʠ ʜʨ.). 

ɻʣʘʚʥʳʤ ʬʘʢʪʦʨʦʤ, ʢʦʪʦʨʳʡ ʩʜʝʨʞʠʚʘʝʪ ʢʦʨʨʫʧʮʠʶ, ʷʚʣʷʝʪʩʷ ʨʠʩʢ (ʠ ʫʱʝʨʙ) ʙʳʪʴ 

ʨʘʟʦʙʣʘʯʝʥʥʳʤ ʠ ʥʘʢʘʟʘʥʥʳʤ ʟʘ ʢʦʨʨʫʧʮʠʶ, ʨʠʩʢ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʠ ʩʦʮʠʘʣʴʥʦʛʦ 

ʦʪʪʦʨʞʝʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʥʘʢʘʟʘʥʠʷ ʟʘ ʢʦʨʨʫʧʮʠʶ. 

ʀʟʚʝʩʪʥʳ ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʧʦʣʠʪʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ 

ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʢʦʨʨʫʧʮʠʷ ʷʚʣʷʝʪʩʷ ʢʨʫʧʥʝʡʰʠʤ ʧʨʝʧʷʪʩʪʚʠʝʤ ʢ ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʨʦʩʪʫ ʠ 

ʨʘʟʚʠʪʠʶ. ʉʯʠʪʘʶʪ, ʯʪʦ ʰʠʨʦʢʦ ʧʦʥʠʤʘʝʤʘʷ ʢʦʨʨʫʧʮʠʷ ʩʧʦʩʦʙʥʘ ʧʦʩʪʘʚʠʪʴ ʧʦʜ ʫʛʨʦʟʫ 

ʣʶʙʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʘʥʪʠʢʨʠʟʠʩʥʳʝ. ɺ ʰʠʨʦʢʦʤ ʧʦʥʠʤʘʥʠʠ ʢʦʨʨʫʧʮʠʶ 

ʤʦʞʥʦ ʧʦʥʠʤʘʪʴ ʢʘʢ ʣʶʙʦʡ ʘʢʪ ʨʘʟʨʝʰʝʥʠʷ ʩʠʪʫʘʮʠʠ ʢʦʥʬʣʠʢʪʘ ʠʥʪʝʨʝʩʦʚ ʚ ʠʥʪʝʨʝʩʘʭ ʣʠʮ, 

ʧʨʠʥʠʤʘʶʱʠʭ ʨʝʰʝʥʠʷ. ɺ ʢʘʯʝʩʪʚʝ ʪʘʢʦʡ ʩʠʪʫʘʮʠʠ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʩʠʪʫʘʮʠʶ ʩ ʤʝʨʘʤʠ ʧʦ 

ʧʨʝʦʜʦʣʝʥʠʶ ʬʠʥʘʥʩʦʚʦʛʦ ʢʨʠʟʠʩʘ ʚ 2008 ʛʦʜʫ. ʊʘʢ ʠʟʚʝʩʪʥʦ ʠʟ ʩʦʦʙʱʝʥʠʡ ʈɹʂ, ʯʪʦ ʚ 2008 

ʛʦʜʫ ɻʣʘʚʘ ɺʩʝʤʠʨʥʦʛʦ ʙʘʥʢʘ ʧʨʝʜʣʦʞʠʣ ʚ ʠʥʪʝʨʝʩʘʭ ʧʦʚʳʰʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʫʢʨʝʧʣʝʥʠʷ 

ʙʘʥʢʦʚʩʢʦʡ ʩʠʩʪʝʤʳ, ʚʳʭʦʜʘ ʝʝ ʠʟ ʢʨʠʟʠʩʘ ʚʝʨʥʫʪʴʩʷ ʢ çʟʦʣʦʪʦʤʫ ʩʪʘʥʜʘʨʪʫè (8). ɺʝʨʦʷʪʥʦ, ʚ 

ʦʩʥʦʚʝ ʵʪʦʛʦ ʧʨʝʜʣʦʞʝʥʠʷ ʣʝʞʘʣ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʵʛʦʠʟʤ ʠ ʩʪʨʝʤʣʝʥʠʝ ʦʛʨʘʜʠʪʴ 

ʚʚʝʨʝʥʥʫʶ ʦʪʨʘʩʣʴ ʦʪ ʦʪʨʘʩʣʝʚʦʛʦ ʢʨʠʟʠʩʘ. ʆʜʥʘʢʦ, ʚ ʭʦʜʝ ʥʝʟʘʚʠʩʠʤʦʛʦ ʘʥʘʣʠʟʘ ʙʳʣʦ 

ʧʦʢʘʟʘʥʦ, ʯʪʦ ʵʪʦ ʧʨʝʜʣʦʞʝʥʠʝ ʯʘʩʪʠʯʥʦ ʚʝʨʥʫʪʴʩʷ ʢ ʟʦʣʦʪʦʤʫ ʩʪʘʥʜʘʨʪʫ ʚ ʤʠʨʦʚʦʡ 

ʚʘʣʶʪʥʦʡ ʩʠʩʪʝʤʝ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʯʠʥʦʡ çʥʘʜʫʚʘʥʠʷ ʟʦʣʦʪʦʛʦ ʧʫʟʳʨʷè ʠ ʟʘʤʝʜʣʝʥʠʷ ʚʳʭʦʜʘ 

ʠʟ ʢʨʠʟʠʩʘ [3, ʩ. 62ï63; 4, ʩ. 251ï254].  

ɺ ʩʨʝʜʠʥʝ ʠʶʣʷ 2011 ʛʦʜʘ ʙʳʣʦ ʦʧʫʙʣʠʢʦʚʘʥʦ ʦʙʦʩʥʦʚʘʥʠʝ ʪʦʛʦ, ʯʪʦ ʧʨʝʜʣʦʞʝʥʠʝ 

ʯʘʩʪʠʯʥʦ ʚʝʨʥʫʪʴʩʷ ʢ ʟʦʣʦʪʦʤʫ ʩʪʘʥʜʘʨʪʫ ʤʦʞʝʪ ʙʳʪʴ ʦʰʠʙʦʯʥʳʤ ʧʦ ʨʷʜʫ ʧʨʠʯʠʥ:  

ʚʦ-ʧʝʨʚʳʭ, ʧʦʩʪʠʥʜʫʩʪʨʠʘʣʴʥʘʷ ʜʝʥʝʞʥʘʷ ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʩʪʨʦʠʪʴʩʷ ʥʘ ʦʜʥʦʡ ʥʘʫʯʥʦʡ 

ʪʝʦʨʠʠ (ʩʪʦʠʤʦʩʪʥʦʡ ʪʝʦʨʠʠ, ʥʦʤʠʥʘʣʠʩʪʠʯʝʩʢʦʡ ʠʣʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʡ 

ʪʝʦʨʠʠ ʜʝʥʝʛ), ʘ ʥʝ ʥʘ ʯʘʩʪʠʯʥʦʡ ʪʝʦʨʠʠ;  

ʚʦ-ʚʪʦʨʳʭ, ʧʦʧʳʪʢʘ ʤʝʭʘʥʠʯʝʩʢʠ ʦʙʲʝʜʠʥʠʪʴ (çʩʢʨʝʩʪʠʪʴè) ʚ ʯʘʩʪʠʯʥʦʡ ʪʝʦʨʠʠ ʜʚʝ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʨʘʟʣʠʯʥʳʝ ʪʝʦʨʠʠ ʧʨʠʚʦʜʠʪ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʚʥʫʪʨʝʥʥʝ ʧʨʦʪʠʚʦʨʝʯʠʚʦʡ, ʘ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʥʝʩʦʩʪʦʷʪʝʣʴʥʦʡ ʚ ʥʘʫʯʥʦʤ ʧʣʘʥʝ ʪʝʦʨʠʠ;  

ʚ-ʪʨʝʪʴʠʭ, ʧʨʘʢʪʠʯʝʩʢʦʝ ʯʘʩʪʠʯʥʦʝ ʚʚʝʜʝʥʠʝ ʟʦʣʦʪʦʛʦ ʩʪʘʥʜʘʨʪʘ ʚ ʨʘʢʘʭ ʩʪʦʠʤʦʩʪʥʦʡ 

ʪʝʦʨʠʠ ʥʝʤʠʥʫʝʤʦ ʧʨʠʚʝʜʝʪ ʢ ʜʝʚʘʣʴʚʘʮʠʠ (ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʨʦʧʦʨʮʠʠ) ʢʣʶʯʝʚʳʭ ʚʘʣʶʪ, 

ʯʪʦ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʚʳʟʦʚʝʪ ʧʦʪʨʷʩʝʥʠʝ ʤʠʨʦʚʦʡ ʚʘʣʶʪʥʦʡ ʩʠʩʪʝʤʳ;  
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ʚ-ʯʝʪʚʝʨʪʳʭ, ʦʪʤʝʯʘʣʦʩʴ, ʯʪʦ ʥʘ ʧʨʘʢʪʠʢʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʟʦʣʦʪʦ ʩʦʩʪʘʚʣʷʝʪ 

ʥʝʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʟʦʣʦʪʦïʚʘʣʶʪʥʳʭ ʨʝʟʝʨʚʦʚ ʚʝʜʫʱʠʭ ʩʪʨʘʥ, ʧʦʵʪʦʤʫ ʧʦʧʳʪʢʘ 

ʫʚʝʣʠʯʠʪʴ ʜʦʣʶ ʟʦʣʦʪʘ ʧʨʠʚʝʣʘ ʙʳ ʢ ʥʝʠʟʙʝʞʥʦʤʫ ʜʘʣʴʥʝʡʰʝʤʫ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʦʤʫ ʨʦʩʪʫ 

ʮʝʥ ʥʘ ʟʦʣʦʪʦ ʠ ʤʦʞʝʪ ʟʘʢʦʥʯʠʪʴʩʷ ʧʦʪʨʷʩʝʥʠʝʤ ʬʠʥʘʥʩʦʚʳʭ ʨʳʥʢʦʚ (ʧʫʟʳʨʴ ʟʦʣʦʪʘ) ʠ 

ʤʠʨʦʚʦʡ ʚʘʣʶʪʥʦʡ ʩʠʩʪʝʤʳ;  

ʚ-ʧʷʪʳʭ, ʧʦʧʳʪʢʘ ʫʚʝʣʠʯʠʪʴ ʜʦʣʶ ʟʦʣʦʪʘ ʚ ʩʦʩʪʘʚʝ ʟʦʣʦʪʦïʚʘʣʶʪʥʳʭ ʨʝʟʝʨʚʦʚ ʚʝʜʫʱʠʭ 

ʩʪʨʘʥ ʧʦʪʨʝʙʫʝʪ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʟʘʢʫʧʦʢ ʟʦʣʦʪʘ, ʯʪʦ ʦʪʨʘʟʠʪʩʷ ʥʘ ʩʦʩʪʦʷʥʠʠ ʙʶʜʞʝʪʦʚ ʩʪʨʘʥ 

(ʥʘʧʨʠʤʝʨ, ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ ʚ ʚʘʣʶʪʥʳʭ ʨʝʟʝʨʚʘʭ ʜʦʣʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʙʣʠʛʘʮʠʡ ð ʦʪʢʘʟʘ 

ʦʪ ʧʦʢʫʧʢʠ ʦʙʣʠʛʘʮʠʡ), ʪ. ʢ. ʚ 2011 ʛʦʜʫ ʵʪʠ ʙʶʜʞʝʪʳ ʠʤʝʣʠ ʜʝʬʠʮʠʪ, ʪʦ ʪʘʢʘʷ ʟʘʢʫʧʢʘ ʟʦʣʦʪʘ 

ʧʨʠʚʝʜʝʪ ʢ ʜʘʣʴʥʝʡʰʝʤʫ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʦʤʫ ʨʦʩʪʫ ʜʝʬʠʮʠʪʦʚ ʙʶʜʞʝʪʦʚ ʠ ʬʠʥʘʥʩʦʚʳʤ 

ʧʦʪʨʷʩʝʥʠʷʤ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʠ ʛʣʦʙʘʣʴʥʦʛʦ ʫʨʦʚʥʷ;  

ʚ-ʰʝʩʪʳʭ, ʚʦʟʚʨʘʱʝʥʠʝ ʟʦʣʦʪʘ ʚ ʜʝʥʝʞʥʫʶ ʩʠʩʪʝʤʫ ʧʨʦʪʠʚʦʨʝʯʠʪ ʤʝʞʜʫʥʘʨʦʜʥʦʤʫ 

ʚʘʣʶʪʥʦʤʫ ʧʨʘʚʫ (ʨʝʰʝʥʠʷʤ ʗʤʘʡʩʢʦʡ ʚʘʣʶʪʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ, ʦʙʲʷʚʠʚʰʝʡ ʦ 

ʜʝʤʦʥʝʪʠʟʘʮʠʠ ʟʦʣʦʪʘ ð ʦʪʢʘʟʝ ʟʦʣʦʪʫ ʩʣʫʞʠʪʴ ʢʘʢʦʡ-ʣʠʙʦ ʧʦʣʝʟʥʦʡ ʮʝʣʠ ʚ ʜʝʥʝʞʥʦʡ 

ʩʠʩʪʝʤʝ);  

ʚ-ʩʝʜʴʤʳʭ, ʵʪʦ ʧʨʝʜʣʦʞʝʥʠʝ ʦʧʦʟʜʘʣʦ ʠʩʪʦʨʠʯʝʩʢʠ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʠ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ 

ʧʨʠʤʝʨʥʦ ʥʘ 40 ʣʝʪ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʪʝʦʨʠʷ, ʢʦʪʦʨʘʷ ʨʝʢʦʤʝʥʜʫʝʪ ʯʘʩʪʠʯʥʦ ʚʝʨʥʫʪʴʩʷ ʢ 

ʟʦʣʦʪʦʤʫ ʩʪʘʥʜʘʨʪʫ ʪʝʦʨʝʪʠʯʝʩʢʠ ʙʳʣʘ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʩʦʩʪʦʷʪʝʣʴʥʘ ʠ ʥʝʨʝʘʣʠʟʫʝʤʘ (ʚʦ 

ʚʩʷʢʦʤ ʩʣʫʯʘʝ, ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ) ʠ ʯʨʝʚʘʪʘ ʜʘʣʴʥʝʡʰʠʤ ʨʘʟʨʘʩʪʘʥʠʝʤ ʢʨʠʟʠʩʘ, ʪ. ʢ. ʝʝ 

ʧʨʘʢʪʠʯʝʩʢʘʷ ʨʝʘʣʠʟʘʮʠʷ ʤʦʛʣʘ ʧʨʠʚʦʜʠʪʴ ʢ ʜʘʣʴʥʝʡʰʝʤʫ ʨʦʩʪʫ ʨʠʩʢʦʚ ʥʘʮʠʦʥʘʣʴʥʳʭ, 

ʛʣʦʙʘʣʴʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʠ ʚʘʣʶʪʥʳʭ ʧʦʪʨʷʩʝʥʠʡ [3, ʩ. 62ï63; 4, ʩ. 250ï255]. 

ɹʳʣʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʪʘʢʘʷ ʩʠʪʫʘʮʠʷ ʩʪʘʣʘ ʚʦʟʤʦʞʥʘ ʚʩʣʝʜʩʪʚʠʝ ʪʦʛʦ, ʯʪʦ ʧʨʝʠʤʫʱʝʩʪʚʘ 

ʠ ʥʝʜʦʩʪʘʪʢʠ ʵʪʦʡ ʯʘʩʪʠʯʥʦʝ ʪʝʦʨʠʠ ʜʝʥʝʛ ʥʝ ʦʙʩʫʞʜʘʶʪʩʷ ʥʘʫʯʥʦʡ ʦʙʱʝʩʪʚʝʥʥʦʩʪʴʶ. ɸ 

ʚʝʨʦʷʪʥʦʡ ʧʨʠʯʠʥʦʡ ʪʘʢʦʛʦ ʧʦʣʦʞʝʥʠʷ (ʦʪʩʫʪʩʪʚʠʷ ʦʙʩʫʞʜʝʥʠʷ) ʤʦʞʝʪ ʙʳʪʴ ʪʘʢʦʡ ʚʠʜ 

ʩʦʮʠʘʣʴʥʦʡ ʢʦʨʨʫʧʮʠʠ ʚ ʥʘʫʯʥʳʭ ʢʨʫʛʘʭ, ʢʘʢ ʣʝʩʪʴ, ʠʟʣʠʰʥʝʝ ʯʠʥʦʧʦʯʠʪʘʥʠʝ ʚ ʦʪʥʦʰʝʥʠʠ 

ʘʚʪʦʨʦʚ ʠ ʩʪʦʨʦʥʥʠʢʦʚ ʪʝʦʨʠʠ ʯʘʩʪʠʯʥʦʛʦ ʚʦʟʚʨʘʪʘ ʢ ʟʦʣʦʪʦʤʫ ʩʪʘʥʜʘʨʪʫ [3, ʩ. 63]. 

ʇʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʚ ʠʥʠʮʠʘʪʠʚʥʦʤ ʧʦʨʷʜʢʝ ʘʥʘʣʠʟʘ [3, ʩ. 

62ï63] ʠ ʜʦʚʝʜʝʥʠʷ ʝʛʦ ʨʝʟʫʣʴʪʘʪʦʚ ʜʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʫʢʦʚʦʜʷʱʠʭ ʠ ʙʘʥʢʦʚʩʢʠʭ ʩʪʨʫʢʪʫʨ 

ʮʝʥʘ ʫʥʮʠʠ ʟʦʣʦʪʘ ʩ ʫʨʦʚʥʷ ʦʢʦʣʦ $1950 ʟʘ ʫʥʮʠʶ ʚ ʠʶʣʝ 2011 (ʚ ʤʦʤʝʥʪ ʚʳʭʦʜʘ ʢʥʠʛʠ) 

ʫʧʘʣʘ ʜʦ ʧʨʠʤʝʨʥʦ $1200 ʟʘ ʫʥʮʠʶ ʢ ʢʦʥʮʫ 2011 ʛʦʜʘ (ʛʜʝ ʠ ʥʘʭʦʜʠʪʩʷ ʜʦ ʩʠʭ ʧʦʨ). 

ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʦʪ ʵʪʦʡ ʥʘʫʯʥʦʡ ʘʥʪʠʢʨʠʟʠʩʥʦʡ ʨʘʟʨʘʙʦʪʢʠ [3, ʩ. 62ï63] ʤʦʞʝʪ ʙʳʪʴ 

ʨʘʩʩʯʠʪʘʥ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʧʫʪʝʤ ʧʝʨʝʤʥʦʞʝʥʠʷ ʚʝʩʘ ʪʝʟʘʚʨʘʮʠʦʥʥʦʛʦ ʟʦʣʦʪʘ ʚ ʫʥʮʠʷʭ ʠ 

ʨʘʟʥʠʮʳ ʚ ʮʝʥʝ ʟʘ ʫʥʮʠʶ ($750) ʠ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ ʙʦʣʝʝ 2 ʪʨʠʣʣʠʦʥʦʚ ʜʦʣ. ʉʐɸ. ʆʜʥʘʢʦ 

ʦʬʠʮʠʘʣʴʥʘʷ ʥʘʫʯʥʘʷ ʦʙʱʝʩʪʚʝʥʥʦʩʪʴ ʥʠʢʘʢ ʥʝ ʟʘʤʝʪʠʣʘ ʵʪʦʡ ʥʘʫʯʥʦʡ ʨʘʟʨʘʙʦʪʢʠ ʠ ʥʠʢʘʢ ʝʝ 

ʧʦʣʦʞʠʪʝʣʴʥʦ ʥʝ ʦʪʤʝʪʠʣʘ. ʕʪʦʪ ʧʨʠʤʝʨ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʩʦʩʪʘʚ ʰʠʨʦʢʦ ʧʦʥʠʤʘʝʤʦʡ 

ʩʦʮʠʘʣʴʥʦʡ ʢʦʨʨʫʧʮʠʠ ʤʦʞʥʦ ʚʢʣʶʯʠʪʴ ʥʝ ʪʦʣʴʢʦ ʚʝʨʦʷʪʥʳʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʵʛʦʠʟʤ, ʥʦ 

ʠ ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʝ ʧʦʣʥʦʤʦʯʠʷʤʠ ʩʦ ʩʪʦʨʦʥʳ ʦʬʠʮʠʘʣʴʥʳʭ ʥʘʫʯʥʳʭ ʢʨʫʛʦʚ ʧʫʪʝʤ 

ʠʛʥʦʨʠʨʦʚʘʥʠʷ ʥʘʫʯʥʦʡ ʟʥʘʯʠʤʦʩʪʠ ʠ ʧʦʣʝʟʥʦʛʦ ʵʬʬʝʢʪʘ ʦʪ ʨʘʟʨʘʙʦʪʦʢ ʘʚʪʦʨʦʚ ʥʝ 

ʚʢʣʶʯʝʥʥʳʭ ʚ ʥʘʫʯʥʫʶ ʥʦʤʝʥʢʣʘʪʫʨʫ, ʚ ʛʨʫʧʧʦʚʳʭ ʠʥʪʝʨʝʩʘʭ ʥʝʜʦʧʫʱʝʥʠʷ ʯʝʩʪʥʦʡ ʥʘʫʯʥʦʡ 

ʢʦʥʢʫʨʝʥʮʠʠ ʩ ʮʝʣʴʶ ʩʦʭʨʘʥʝʥʠʷ ʩʚʦʠʭ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʧʦʟʠʮʠʡ ʚ ʦʬʠʮʠʘʣʴʥʦʡ ʥʘʫʯʥʦʡ 

ʠʝʨʘʨʭʠʠ. ʇʨʠ ʵʪʦʤ ʦʪʩʫʪʩʪʚʠʝ ʦʙʥʦʚʣʝʥʠʷ ʥʘʫʯʥʦʡ ʵʣʠʪʳ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʝʘʣʴʥʳʭ ʥʘʫʯʥʳʭ 

ʜʦʩʪʠʞʝʥʠʡ ʤʦʞʝʪ ʙʳʪʴ ʢʘʢ ʧʨʦʷʚʣʝʥʠʝʤ ʢʨʠʟʠʩʘ ʥʘʫʯʥʦʡ ʩʬʝʨʳ, ʪʘʢ ʠ ʧʨʠʯʠʥʦʡ 

ʜʘʣʴʥʝʡʰʝʛʦ ʨʠʩʢʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʝʘʜʝʢʚʘʪʥʳʭ ʘʥʪʠʢʨʠʟʠʩʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. ʇʨʝʜʣʦʞʝʥʠʝ 

ʩʬʦʨʤʠʨʦʚʘʪʴ ʥʘʮʠʦʥʘʣʴʥʳʡ ʘʥʪʠʢʨʠʟʠʩʥʳʡ ʢʦʤʠʪʝʪ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ (ʈɸʅ) ʚ 

2008 ʛʦʜʫ ʧʨʠʥʷʪʦ ʥʝ ʙʳʣʦ, ʥʦ ʚ ʩʚʷʟʠ ʩ ʧʨʦʜʦʣʞʝʥʠʝʤ ʛʣʦʙʘʣʴʥʦʛʦ ʢʨʠʟʠʩʘ ʠ ʩʫʱʝʩʪʚʫʶʱʝʡ 

ʚʝʨʦʷʪʥʦʩʪʴʶ ʦʰʠʙʦʢ ʚ ʘʥʪʠʢʨʠʟʠʩʥʦʤ ʫʧʨʘʚʣʝʥʠʠ ʝʛʦ ʘʢʪʫʘʣʴʥʦʩʪʴ ʪʦʣʴʢʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. 
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ʇʨʠʚʝʜʝʥʥʳʡ ʧʨʠʤʝʨ ʧʦʜʪʚʝʨʞʜʘʝʪ: ʚʦ-ʧʝʨʚʳʭ ʚʳʩʦʢʫʶ ʮʝʥʫ ʦʰʠʙʦʢ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʰʠʨʦʢʦ ʧʦʥʠʤʘʝʤʦʡ ʢʦʨʨʫʧʮʠʝʡ ʚ ʭʦʜʝ ʘʥʪʠʢʨʠʟʠʩʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ; ʚʦ-ʚʪʦʨʳʭ, ʚʦʟʤʦʞʥʦʩʪʴ 

ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʚ ʘʥʪʠʢʨʠʟʠʩʥʦʤ ʫʧʨʘʚʣʝʥʠʠ ʠ 

ʢʦʨʨʫʧʮʠʦʣʦʛʠʠ. 

ʇʨʦʜʦʣʞʘʷ ʪʝʤʫ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʫʱʥʦʩʪʠ ʢʦʨʨʫʧʮʠʠ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʟʚʝʩʪʥʳ ʠ 

ʜʨʫʛʠʝ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʨʨʫʧʮʠʠ. ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ çʊʨʘʥʩʧʝʨʝʥʩʠ ʀʥʪʝʨʥʝʰʥʣè, 

ʄʠʨʦʚʦʡ ʙʘʥʢ ʠ ʜʨʫʛʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʥʠʤʘʶʪ ʧʦʜ ʢʦʨʨʫʧʮʠʝʡ ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʝ ʜʦʚʝʨʝʥʥʦʡ 

ʚʣʘʩʪʴʶ ʨʘʜʠ ʣʠʯʥʦʡ ʚʳʛʦʜʳ (7). ʉʫʱʝʩʪʚʫʶʪ ʪʘʢʞʝ ʠ ʜʨʫʛʠʝ ʦʧʨʝʜʝʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʚʥʦʩʷʪ 

ʫʪʦʯʥʝʥʠʷ ʚ ʧʦʥʷʪʠʝ ʢʦʨʨʫʧʮʠʠ. ʆʪʤʝʯʘʶʪ, ʯʪʦ ʚʣʘʩʪʴ ʚʢʣʶʯʘʝʪ ʜʦʚʝʨʝʥʥʳʝ ʨʝʩʫʨʩʳ, ʯʪʦ 

ʦʥʘ ʤʦʞʝʪ ʦʪʥʦʩʠʪʴʩʷ ʢ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤʫ ʠ ʯʘʩʪʥʦʤʫ ʩʝʢʪʦʨʫ ʠ ʪ. ʜ. [1]. ʀʩʧʦʣʴʟʫʶʪ ʠ ʙʦʣʝʝ 

ʩʪʨʦʛʠʝ ʶʨʠʜʠʯʝʩʢʠʝ ʬʦʨʤʫʣʠʨʦʚʢʠ. 

ʈʦʩʩʠʡʩʢʦʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʪʦʞʝ ʜʘʝʪ ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʨʨʫʧʮʠʠ (4). ʂʦʨʨʫʧʮʠʶ 

ʦʧʨʝʜʝʣʷʶʪ ʢʘʢ ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʝ ʩʣʫʞʝʙʥʳʤ ʧʦʣʦʞʝʥʠʝʤ, ʜʘʯʫ ʚʟʷʪʢʠ, ʧʦʣʫʯʝʥʠʝ ʚʟʷʪʢʠ, 

ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʝ ʧʦʣʥʦʤʦʯʠʷʤʠ, ʢʦʤʤʝʨʯʝʩʢʠʡ ʧʦʜʢʫʧ ʣʠʙʦ ʠʥʦʝ ʥʝʟʘʢʦʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʬʠʟʠʯʝʩʢʠʤ ʣʠʮʦʤ ʩʚʦʝʛʦ ʜʦʣʞʥʦʩʪʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʚʦʧʨʝʢʠ ʟʘʢʦʥʥʳʤ ʠʥʪʝʨʝʩʘʤ ʦʙʱʝʩʪʚʘ 

ʠ ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʮʝʣʷʭ ʧʦʣʫʯʝʥʠʷ ʚʳʛʦʜʳ ʚ ʚʠʜʝ ʜʝʥʝʛ, ʮʝʥʥʦʩʪʝʡ, ʠʥʦʛʦ ʠʤʫʱʝʩʪʚʘ ʠʣʠ 

ʫʩʣʫʛ ʠʤʫʱʝʩʪʚʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʠʥʳʭ ʠʤʫʱʝʩʪʚʝʥʥʳʭ ʧʨʘʚ ʜʣʷ ʩʝʙʷ ʠʣʠ ʜʣʷ ʪʨʝʪʴʠʭ ʣʠʮ 

ʣʠʙʦ ʥʝʟʘʢʦʥʥʦʝ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʪʘʢʦʡ ʚʳʛʦʜʳ ʫʢʘʟʘʥʥʦʤʫ ʣʠʮʫ ʜʨʫʛʠʤʠ ʬʠʟʠʯʝʩʢʠʤʠ 

ʣʠʮʘʤʠ; ʘ ʪʘʢʞʝ ʩʦʚʝʨʰʝʥʠʝ ʫʢʘʟʘʥʥʳʭ ʜʝʷʥʠʡ ʦʪ ʠʤʝʥʠ ʠʣʠ ʚ ʠʥʪʝʨʝʩʘʭ ʶʨʠʜʠʯʝʩʢʦʛʦ 

ʣʠʮʘ. 

ɿʣʦʫʧʦʪʨʝʙʣʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʦʜʥʦʡ ʠʟ ʬʦʨʤ ʢʦʨʨʫʧʮʠʠ (ʦʜʥʠʤ ʠʟ ʧʨʝʩʪʫʧʥʳʭ ʜʝʷʥʠʡ 

ʜʦʣʞʥʦʩʪʥʦʛʦ ʣʠʮʘ ʠʣʠ ʛʨʫʧʧʳ ʣʠʮ), ʥʦ ʥʝ ʠʩʯʝʨʧʳʚʘʝʪ ʚʩʝʡ ʧʦʣʥʦʪʳ ʦʧʨʝʜʝʣʝʥʠʷ 

ʢʦʨʨʫʧʮʠʠ. 

ʈʘʪʠʬʠʮʠʨʦʚʘʥʥʘʷ ʈʦʩʩʠʝʡ ʝʚʨʦʧʝʡʩʢʘʷ ʋʛʦʣʦʚʥʦïʧʨʘʚʦʚʘʷ ʢʦʥʚʝʥʮʠʷ ʦ ʢʦʨʨʫʧʮʠʠ 

(ʘʥʛʣ. Criminal Law Convention on Corruption) ʦʪʥʦʩʠʪ ʢʦʨʨʫʧʮʠʶ ʢ ʫʛʦʣʦʚʥʳʤ 

ʧʨʝʩʪʫʧʣʝʥʠʷʤ ʬʠʟʠʯʝʩʢʠʭ ʠ ʶʨʠʜʠʯʝʩʢʠʭ ʣʠʮ (2). ʇʨʠ ʵʪʦʤ ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 2010 ʛʦʜ ʚ 

ʈʦʩʩʠʠ ʟʘ ʦʜʥʦ ʠ ʪʦ ʞʝ ʢʦʨʨʫʧʮʠʦʥʥʦʝ ʧʨʝʩʪʫʧʣʝʥʠʝ ʤʦʞʥʦ ʙʳʣʦ ʧʦʣʫʯʠʪʴ ʥʘʢʘʟʘʥʠʝ ʠ ʧʦ 

ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʦʤʫ, ʠ ʧʦ ʋʛʦʣʦʚʥʦʤʫ ʢʦʜʝʢʩʫ. ɺ 21 ʚʝʢʝ ʜʣʷ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʢʦʨʨʫʧʮʠʠ 

ʠʩʧʦʣʴʟʫʶʪ ʠʥʜʝʢʩʳ. ʀʥʜʝʢʩ ʚʦʩʧʨʠʷʪʠʷ ʢʦʨʨʫʧʮʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʦʧʨʦʩʦʚ 

ʵʢʩʧʝʨʪʦʚ ʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ, ʚʳʧʦʣʥʝʥʥʳʭ ʥʝʟʘʚʠʩʠʤʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʧʦ ʚʩʝʤʫ ʤʠʨʫ. 

ɺ 2017 ʛʦʜʫ ʦʙʣʘʩʪʠ ʢʦʨʨʫʧʮʠʠ ʈʦʩʩʠʷ ʧʦʣʫʯʠʣʘ 29 ʙʘʣʣʦʚ ʠʟ 100 ʠ ʟʘʥʷʣʘ 135-ʝ ʤʝʩʪʦ ʠʟ 

180 ʚ ʀʥʜʝʢʩʝ ʚʦʩʧʨʠʷʪʠʷ ʢʦʨʨʫʧʮʠʠ 2017 (ʀɺʂ, Corruption perception index), ʨʘʟʨʘʙʦʪʘʥʥʦʤ 

ʠ ʦʮʝʥʠʚʘʝʤʦʤ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ Transparency International (7). 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʩʪʘʙʠʣʴʥʦʩʪʴ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʢʦʨʨʫʧʮʠʠ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ: ʫʞʝ ʪʨʝʪʠʡ 

ʛʦʜ ʧʦʜʨʷʜ ʈʦʩʩʠʷ ʥʘʙʠʨʘʝʪ ʚ ʀɺʂ 29 ʙʘʣʣʦʚ ʠ ʨʝʡʪʠʥʛ ʚ ʵʪʦʤ ʠʥʜʝʢʩʝ ʦʩʪʘʝʪʩʷ ʧʦʩʪʦʷʥʥʳʤ. 

ʇʨʠ ʵʪʦʤ ʠʟʤʝʥʝʥʠʷ ʧʦʣʦʞʝʥʠʷ ʈʦʩʩʠʠ ʚ ʜʘʥʥʦʤ ʠʥʜʝʢʩʝ (ʚ 2015 ʛʦʜʫ ð 119-ʝ, ʚ 2016 ð 

131-ʝ) ʤʦʞʝʪ ʙʳʪʴ ʦʙʲʷʩʥʝʥʦ ʥʝ ʧʨʠʥʷʪʳʤʠ ʤʝʨʘʤʠ, ʘ ʧʝʨʝʤʝʥʘʤʠ ʚ ʵʪʦʡ ʩʬʝʨʝ ʚ ʜʨʫʛʠʭ 

ʩʪʨʘʥʘʭ, ʘ ʪʘʢʞʝ ʩ ʚʢʣʶʯʝʥʠʝʤ ʠʣʠ ʠʩʢʣʶʯʝʥʠʝʤ ʥʝʢʦʪʦʨʳʭ ʩʪʨʘʥ ʠʟ ʨʘʩʯʝʪʦʚ ʵʪʦʛʦ 

ʠʥʜʝʢʩʘ (7). ʉʦʩʝʜʷʤʠ ʈʦʩʩʠʠ ʚ ʀɺʂ 2017 ʛʦʜʫ ʩʪʘʣʠ ʪʘʢʠʝ ʩʪʨʘʥʳ: ɼʦʤʠʥʠʢʘʥʩʢʘʷ 

ʨʝʩʧʫʙʣʠʢʘ, ɻʦʥʜʫʨʘʩ, ʂʳʨʛʳʟʩʪʘʥ, ʃʘʦʩ, ʄʝʢʩʠʢʘ, ʇʘʧʫʘ ð ʅʦʚʘʷ ɻʚʠʥʝʷ ʠ ʇʘʨʘʛʚʘʡ. ʂʘʢ 

ʩʣʝʜʫʝʪ ʠʟ ʀɺʂ-2017, ʮʝʣʳʡ ʨʷʜ ʛʨʦʤʢʠʭ ʢʦʨʨʫʧʮʠʦʥʥʳʭ ʜʝʣ ʚ ʈʦʩʩʠʠ, ʥʝ ʧʨʦʠʟʚʝʣʠ ʥʘ 

ʨʝʩʧʦʥʜʝʥʪʦʚ ʜʦʩʪʘʪʦʯʥʦʛʦ ʚʧʝʯʘʪʣʝʥʠʷ, ʯʪʦʙʳ ʧʨʠʟʥʘʪʴ ʢʘʢʠʝ-ʪʦ ʧʦʜʚʠʞʢʠ ʚ 

ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʠ ʢʦʨʨʫʧʮʠʠ (7). 

ɺ ʩʚʷʟʠ ʩ ʩʦʭʨʘʥʷʶʱʝʡʩʷ ʘʢʪʫʘʣʴʥʦʩʪʴʶ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʦʣʠʪʠʢʠ 

ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠ ʚ ʦʩʥʦʚʥʦʤ ʚ ʠʥʠʮʠʘʪʠʚʥʦʤ ʧʦʨʷʜʢʝ ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ ʫʯʝʥʥʳʤʠ 

ʧʨʦʚʦʜʷʪʩʷ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʅʘʧʨʠʤʝʨ, ʧʦʥʷʪʠʝ ʠ ʩʫʱʥʦʩʪʴ ʢʦʨʨʫʧʮʠʠ, ʚʣʠʷʥʠʝ ʢʦʨʨʫʧʮʠʠ ʥʘ ʵʢʦʥʦʤʠʢʫ [5, ʩ. 68ï

70]. ʇʨʠ ʵʪʦʤ ʚ ʧʨʦʮʝʩʩʝ ʘʥʘʣʠʟ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʶ ʢʦʨʨʫʧʮʠʠ ʠ ʩʦʚʨʝʤʝʥʥʳʭ 
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ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʧʨʘʢʪʠʢʠ ʢʦʨʨʫʧʮʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʝʨʤʠʥ çʬʝʥʦʤʝʥè [6, ʩ. 27ï31], 

ʢʦʪʦʨʳʡ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʨʠʥʮʠʧʠʘʣʴʥʫʶ ʥʝʧʦʟʥʘʚʘʝʤʦʩʪʴ ʢʦʨʨʫʧʮʠʠ? ʀʩʩʣʝʜʫʝʪʩʷ 

ʩʧʝʮʠʬʠʢʘ ʢʦʨʨʫʧʮʠʠ ʥʘ ʫʨʦʚʥʝ ʦʙʱʝʩʪʚʘ ʠ ʢʦʨʨʫʧʮʠʷ ʠʥʜʠʚʠʜʘ [7, ʩ. 109ï115], ʩʦʮʠʘʣʴʥʘʷ 

ʢʦʨʨʫʧʮʠʷ [3, ʩ. 8ï80]. ʀʩʩʣʝʜʫʝʪʩʷ ʠ ʦʪʨʘʩʣʝʚʘʷ ʩʧʝʮʠʬʠʢʘ ʢʦʨʨʫʧʮʠʠ, ʥʘʧʨʠʤʝʨ, 

ʢʦʨʨʫʧʮʠʷ ʚ ʦʙʣʘʩʪʠ ʥʘʫʢʠ ʠ ʦʙʨʘʟʦʚʘʥʠʷ [8, ʩ. 138ï152]. ʇʨʦʚʦʜʠʪʩʷ ʠʩʪʦʨʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ [9, ʩ. 76ï82]. 

ʆʪʤʝʯʘʶʪ ʩʚʷʟʴ ʧʦʣʠʪʠʢʠ ʠ ʢʦʨʨʫʧʮʠʠ, ʯʪʦ ʢʦʨʨʫʧʮʠʷ ʚʧʦʣʥʝ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ 

ʢʘʢ ʬʘʢʪʦʨ ʤʠʨʦʚʦʛʦ ʧʦʣʠʪʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ [10, ʩ. 8 ]. ʅʘ ʨʘʙʦʪʫ ʚʳʰʣʘ ʨʝʮʝʥʟʠʷ [11, ʩ. 

338ï344], ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʧʝʨʚʘʷ ʧʦʧʳʪʢʘ ʥʘʫʢʦʤʝʪʨʠʯʝʩʢʦʡ ʦʮʝʥʢʠ 

ʪʨʫʜʘ ʚ ʦʙʣʘʩʪʠ ʪʝʦʨʠʠ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʶ ʢʦʨʨʫʧʮʠʠ? 

ʂʦʨʨʫʧʮʠʷ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʩʝʢʪʦʨʝ ʠʩʩʣʝʜʫʝʪʩʷ ʢʘʢ ʷʚʣʝʥʠʝ, ʘʢʪʠʚʥʦ ʠʟʫʯʘʶʪʩʷ 

ʠʥʩʪʨʫʤʝʥʪʳ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʢʦʨʨʫʧʮʠʶ [12, ʩ. 208ï211].  

ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʢʦʨʨʫʧʮʠʷ ʦʩʪʘʝʪʩʷ ʙʠʯʦʤ ʩʦʚʨʝʤʝʥʥʦʡ ʈʦʩʩʠʠ [13, ʩ. 

71ï74]. ʇʨʠ ʵʪʦʤ ʢʦʨʨʫʧʮʠʶ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʢʘʢ ʩʫʱʝʩʪʚʝʥʥʫʶ ʫʛʨʦʟʫ ʜʣʷ ʥʘʮʠʦʥʘʣʴʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʘʥʳ, ʠʩʩʣʝʜʫʶʪ ʫʛʦʣʦʚʥʦïʧʨʘʚʦʚʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʩʦʚʨʝʤʝʥʥʫʶ 

ʢʦʨʨʫʧʮʠʶ [14, ʩ. 22ï24]. 

ʇʦ ʫʨʦʚʥʶ ʚʣʠʷʥʠʷ ʥʘ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢʦʨʨʫʧʮʠʷ ʢʘʢ ʧʦʣʠʪʠʯʝʩʢʘʷ ʧʨʦʙʣʝʤʘ [15, ʩ. 

22ï24]. ʇʨʠ ʵʪʦʤ ʦʩʦʟʥʘʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʤʫ ʢʦʨʨʫʧʮʠʠ ʚ ʧʦʣʠʪʠʯʝʩʢʦʡ 

ʙʦʨʴʙʝ ʚʳʩʪʫʧʘʝʪ ʦʪʧʨʘʚʥʦʡ ʪʦʯʢʦʡ ʧʦʩʪʘʥʦʚʢʠ ʚʦʧʨʦʩʘ: çʂʪʦ, ʢʘʢ ʠ ʟʘʯʝʤ ʩʨʘʞʘʝʪʩʷ ʩ 

ʢʦʨʨʫʧʮʠʝʡ ʚ ʈʦʩʩʠʠè? [15, ʩ. 22ï24]. 

ɺ ʵʪʦʡ ʩʚʷʟʠ ʠʩʩʣʝʜʫʶʪʩʷ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦïʧʨʘʚʦʚʳʝ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʬʦʨʤʳ 

ʙʦʨʴʙʳ ʩ ʢʦʨʨʫʧʮʠʡ ʚ ʩʠʩʪʝʤʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʣʫʞʙʳ [16, ʩ. 175ï182]. ʇʦ-ʧʨʝʞʥʝʤʫ 

ʘʢʪʫʘʣʴʥʳ ʧʨʦʙʣʝʤʳ ʢʦʨʨʫʧʮʠʠ ʠ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠ, ʚʢʣʶʯʘʷ ʧʨʦʙʣʝʤʳ 

ʧʨʘʚʦʧʦʥʠʤʘʥʠʷ ʚ ʩʬʝʨʝ ʢʦʨʨʫʧʮʠʠ [17, ʩ. 129ï134]. ɸʢʪʫʘʣʴʥʘ ʠ ʦʮʝʥʢʘ ʚʦʩʧʨʠʷʪʠʷ 

ʢʦʨʨʫʧʮʠʠ ʠ ʙʦʨʴʙʳ ʩ ʢʦʨʨʫʧʮʠʝʡ ʦʪʜʝʣʴʥʳʤʠ ʩʦʮʠʘʣʴʥʳʤʠ ʛʨʫʧʧʘʤʠ, ʚ ʯʘʩʪʥʦʩʪʠ, 

ʩʪʫʜʝʥʯʝʩʢʦʡ ʤʦʣʦʜʝʞʴʶ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʦʮʠʦʣʦʛʠʯʝʩʢʠʭ ʦʧʨʦʩʦʚ [18, ʩ. 83ï85]. 

ɸʢʪʠʚʥʦ ʧʨʦʚʦʜʷʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʦʨʨʫʧʮʠʠ, ʢʦʪʦʨʳʝ ʝʱʝ ʨʘʟ ʧʦʜʯʝʨʢʠʚʘʶʪ 

ʚʘʞʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʭʘʨʘʢʪʝʨʘ ʚʣʠʷʥʠʷ ʢʦʨʨʫʧʮʠʠ ʥʘ ʩʦʮʠʘʣʴʥʦïɻ ʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ 

ʠ ʨʝʘʣʴʥʦʩʪʴ (ʠʣʠ ʫʪʦʧʠʯʥʦʩʪʴ) ʵʬʬʝʢʪʠʚʥʦʡ ʙʦʨʴʙʳ ʩ ʢʦʨʨʫʧʮʠʝʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ [19, ʩ. 8ï120]. ʇʩʠʭʦʣʦʛʠ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʚ ʧʨʝʜʣʘʛʘʝʤʳʭ 

ʤʝʨʘʭ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʈʦʩʩʠʠ ʥʝʪ ʥʝʜʦʩʪʘʪʢʘ, ʧʨʠʯʝʤ, ʚ 

ʦʩʥʦʚʥʦʤ ʧʨʠʤʝʥʷʶʪʩʷ ʤʝʨʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʶʨʠʜʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ [20, ʩ. 16], ʯʪʦ 

ʧʦʜʯʝʨʢʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʝʱʝ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʦʚ ʚ 

ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʠ ʢʦʨʨʫʧʮʠʠ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠ ʦʪʢʨʳʚʘʶʪʩʷ ʥʘ ʦʩʥʦʚʝ 

ʨʘʟʨʘʙʦʪʢʠ ʪʠʧʦʣʦʛʠʠ ʢʦʨʨʫʧʮʠʠ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʦʨʨʫʧʮʠʦʥʥʦʛʦ ʧʦʚʝʜʝʥʠʷ [20].  

ʇʨʠ ʵʪʦʤ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʧʨʦʙʣʝʤ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠ ʩʯʠʪʘʶʪ, ʯʪʦ 

ʧʨʦʚʦʜʠʤʳʝ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʦʨʨʫʧʮʠʠ ʠ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠ ʠʤʝʶʪ 

ʩʝʨʴʝʟʥʳʡ ʥʝʜʦʩʪʘʪʦʢ ð ʦʜʥʦʙʦʢʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʕʪʘ ʦʜʥʦʙʦʢʦʩʪʴ ʥʘʭʦʜʠʪ ʩʚʦʝ 

ʚʳʨʘʞʝʥʠʝ ʚ ʪʦʤ, ʯʪʦ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʠʩʩʣʝʜʫʶʪʩʷ ʧʨʘʚʦʚʳʝ ʠ ʩʦʮʠʦʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ 

ʢʦʨʨʫʧʮʠʠ ʧʨʠ ʥʝʜʦʩʪʘʪʦʯʥʦʤ ʚʥʠʤʘʥʠʠ ʢ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʤ ʘʩʧʝʢʪʘʤ. ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ 

ʯʘʩʪʦ ʧʨʝʜʣʘʛʘʝʤʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʶ ʢʦʨʨʫʧʮʠʠ ʥʝ ʫʯʠʪʳʚʘʶʪ ʩʧʝʮʠʬʠʢʫ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦïʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʩʦʮʠʘʣʴʥʦïʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ ʢʦʨʨʫʧʮʠʠ ʠ 

ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠ [21]. 

ʂʘʢ ʫʞʝ ʦʪʤʝʯʘʣʦʩʴ, ʥʘʙʣʶʜʘʶʪʩʷ ʧʦʧʳʪʢʠ ʧʨʝʫʤʝʥʴʰʠʪʴ ʚʨʝʜ ʢʦʨʨʫʧʮʠʠ, ʚ 

ʯʘʩʪʥʦʩʪʠ ʧʫʪʝʤ ʟʘʤʝʥʳ ʪʝʨʤʠʥʘ çʚʟʷʪʢʘè ʥʘ ʧʦʥʷʪʠʝ çʦʪʢʘʪè (9), [22]. ɺʝʨʦʷʪʥʦ, ʵʪʦ 

ʜʝʣʘʝʪʩʷ, ʚ ʠʥʪʝʨʝʩʘʭ ʧʝʨʝʚʦʜʘ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʫʛʦʣʦʚʥʦ ʥʘʢʘʟʫʝʤʦʛʦ ʜʝʷʥʠʷ 

çʚʟʷʪʢʘè ʚ ʢʘʪʝʛʦʨʠʶ çʥʝʙʦʣʴʰʠʭ, ʤʠʣʳʭ ʰʘʣʦʩʪʝʡè, ʚ ʮʝʣʷʭ çʦʙʝʣʝʥʠʷè ʤʦʨʘʣʴʥʦʛʦ ʦʙʣʠʢʘ 
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ʫʯʘʩʪʥʠʢʦʚ ʪʘʢʦʛʦ ʨʦʜʘ ʦʪʥʦʰʝʥʠʡ. ʕʪʦ ʜʘʝʪ ʦʩʥʦʚʘʥʠʷ ʛʦʚʦʨʠʪʴ ʦ ʪʦʤ, ʯʪʦ ʚ ʥʘʯʘʣʝ 21 ʚʝʢʘ 

ʚ ʦʪʥʦʰʝʥʠʠ ʧʨʦʙʣʝʤ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠ ʠʤʝʝʪ ʤʝʩʪʦ ʢʦʥʬʣʠʢʪ ʤʝʞʜʫ 

ʦʙʱʝʩʪʚʝʥʥʳʤʠ ʩʠʣʘʤʠ, ʩʪʨʝʤʷʱʠʤʠʩʷ ʢ ʩʥʠʞʝʥʠʶ ʢʦʨʨʫʧʮʠʠ ʠ ʩʠʣʘʤʠ ʧʦʣʫʯʘʶʱʠʤʠ 

ʥʝʟʘʢʦʥʥʳʡ ʢʦʨʨʫʧʮʠʦʥʥʳʡ ʜʦʭʦʜ, ʜʨʫʛʠʝ ʚʳʛʦʜʳ ʠ ʩʪʨʝʤʷʱʠʤʠʩʷ ʝʛʦ ʩʦʭʨʘʥʠʪʴ ʠ 

ʫʚʝʣʠʯʠʪʴ.  

ʕʪʦ ʦʪʢʨʳʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʪʴ ʧʨʦʙʣʝʤʫ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠ ʢʘʢ 

ʩʦʮʠʘʣʴʥʦïɻ ʢʦʥʦʤʠʯʝʩʢʠʡ ʢʦʥʬʣʠʢʪ. ʕʪʦʪ ʢʦʥʬʣʠʢʪ ʠʤʝʝʪ ʥʝʩʢʦʣʴʢʦ ʫʨʦʚʥʝʡ. ʇʨʝʞʜʝ 

ʚʩʝʛʦ, ʵʪʦ ð ʚʥʫʪʨʠʣʠʯʥʦʩʪʥʳʡ ʢʦʥʬʣʠʢʪ [1, ʩ. 172]. ʕʪʦ ð ʢʦʥʬʣʠʢʪ ʤʝʞʜʫ ʜʚʫʤʷ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʤʠ ʩʦʩʪʦʷʥʠʷʤʠ ʫʯʘʩʪʥʠʢʦʚ ʢʦʨʨʫʧʮʠʦʥʥʳʭ ʦʪʥʦʰʝʥʠʡ. 

 

ɹʫʜʝʤ ʠʩʭʦʜʠʪʴ ʠʟ ʪʦʛʦ, ʯʪʦ ʧʩʠʭʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʩʫʙʲʝʢʪʦʚ ʢʦʨʨʫʧʮʠʦʥʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʦʙʨʘʟʦʚʘʥʠʷ ʩʚʷʟʘʥʦ ʩ ʧʷʪʴʶ ʦʩʥʦʚʥʳʤʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ 

(ʦʱʫʱʝʥʠʝ; ʚʦʩʧʨʠʷʪʠʝ; ʧʘʤʷʪʴ; ʚʦʦʙʨʘʞʝʥʠʝ; ʤʳʰʣʝʥʠʝ) [23, ʩ. 641]. ɺ ʨʘʤʢʘʭ ʵʪʠʭ 

ʙʘʟʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʫʯʘʩʪʥʠʢ ʢʦʨʨʫʧʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʦʟʥʘʝʪ ʩʧʝʮʠʬʠʢʫ ʢʦʨʨʫʧʮʠʠ ʠ 

ʨʝʘʢʮʠʶ ʥʘ ʥʝʝ ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ.  

ʆʱʫʱʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʩʪʝʡʰʠʡ ʧʩʠʭʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, ʢʦʪʦʨʳʡ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʳʩʪʫʧʘʝʪ ʢʘʢ ʬʘʢʪʦʨ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʩʠʭʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʫʯʘʩʪʥʠʢʦʚ ʚ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ ʢʦʨʨʫʧʮʠʦʥʥʳʭ ʦʪʥʦʰʝʥʠʡ ʠ ʷʚʣʷʝʪʩʷ ʬʘʢʪʦʨʦʤ, ʚʣʠʷʶʱʠʤ ʥʘ 

ʧʨʠʥʷʪʠʝ ʢʦʨʨʫʧʮʠʦʥʥʳʭ ʨʝʰʝʥʠʡ. ʆʱʫʱʝʥʠʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʪʦʙʨʘʞʝʥʠʠ ʦʪʜʝʣʴʥʳʭ 

ʩʚʦʡʩʪʚ ʧʨʝʜʤʝʪʦʚ ʠ ʷʚʣʝʥʠʡ ʚ ʧʨʦʮʝʩʩʝ ʢʦʨʨʫʧʮʠʠ, ʘ ʪʘʢʞʝ ʚʥʫʪʨʝʥʥʠʭ ʩʦʩʪʦʷʥʠʡ 

ʦʨʛʘʥʠʟʤʘ ʩʫʙʲʝʢʪʦʚ (ʫʯʘʩʪʥʠʢʦʚ) ʢʦʨʨʫʧʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʦʩʨʝʜʩʪʚʦʤ ʚʦʟʜʝʡʩʪʚʠʠ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʨʘʟʜʨʘʞʠʪʝʣʝʡ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʨʝʮʝʧʪʦʨʳ. ɽʩʣʠ ʬʦʨʤʠʨʦʚʘʪʴ ʦʱʫʱʝʥʠʝ 

ʢʦʨʨʫʧʮʠʠ ʢʘʢ ʘʥʪʠʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʦ ʩʚʦʝʡ ʩʫʪʠ ʠ ʦʧʘʩʥʦʛʦ ʜʣʷ ʝʛʦ ʫʯʘʩʪʥʠʢʦʚ ʜʝʡʩʪʚʠʷ, ʪʦ 

ʵʪʦ ʤʦʞʝʪ ʩʥʠʟʠʪʴ ʨʠʩʢ ʢʦʨʨʫʧʮʠʦʥʥʳʭ ʜʝʡʩʪʚʠʡ. 

ɺʦʩʧʨʠʷʪʠʝ ʚʳʩʪʫʧʘʝʪ ʬʘʢʪʦʨʦʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʩʠʭʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʫʙʲʝʢʪʦʚ 

ʢʦʨʨʫʧʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. ɺʦʩʧʨʠʷʪʠʝ ʢʦʨʨʫʧʮʠʠ ʠʤʝʝʪ ʜʚʦʡʩʪʚʝʥʥʳʡ ʭʘʨʘʢʪʝʨ: ʚʦʩʧʨʠʷʪʠʝ 

ʧʨʦʮʝʩʩʘ ʣʠʯʥʦʛʦ ʦʙʦʛʘʱʝʥʠʷ ʠʣʠ ʧʦʣʫʯʝʥʠʷ ʚʳʛʦʜ; ʚʦʩʧʨʠʷʪʠʝ ʫʛʨʦʟʳ ʨʘʟʦʙʣʘʯʝʥʠʷ 

ʢʦʨʨʫʧʮʠʠ. ʇʦʵʪʦʤʫ ʚʦʩʧʨʠʷʪʠʝ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʠ ʢʘʢ ʫʩʣʦʚʠʝ, ʚʣʠʷʶʱʝʝ ʥʘ ʫʨʦʚʝʥʴ 

ʢʦʨʨʫʧʮʠʠ. ʇʨʠ ʵʪʦʤ ʚʦʩʧʨʠʷʪʠʝ ʷʚʣʷʝʪʩʷ ʦʪʨʘʞʝʥʠʝʤ ʧʨʝʜʤʝʪʦʚ ʠ ʷʚʣʝʥʠʡ ʢʦʨʨʫʧʮʠʦʥʥʦʡ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʠʭ ʨʘʟʣʠʯʥʳʭ ʩʚʦʡʩʪʚ ʠ ʯʘʩʪʝʡ ʧʨʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʠʭ 

ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʦʨʛʘʥʳ ʯʫʚʩʪʚ ʯʝʣʦʚʝʢʘ, ʘ ʠʪʦʛʦʤ (ʨʝʟʫʣʴʪʘʪʦʤ) ʚʦʩʧʨʠʷʪʠʷ ʧʨʝʜʩʪʘʝʪ ʦʙʨʘʟ 

ʢʦʨʨʫʧʮʠʠ (ʧʨʝʜʤʝʪʘ) ʧʨʠ ʧʦʣʦʞʠʪʝʣʴʥʦʤ ʠ ʦʪʨʠʮʘʪʝʣʴʥʦʤ ʠʩʭʦʜʝ ʢʦʨʨʫʧʮʠʦʥʥʦʡ ʩʜʝʣʢʠ, ʘ 

ʩʘʤʦ ʚʦʩʧʨʠʷʪʠʝ ʢʦʨʨʫʧʮʠʠ ʚʩʝʛʜʘ ʠʤʝʝʪ ʧʨʝʜʤʝʪʥʳʡ ʭʘʨʘʢʪʝʨ. ɽʩʣʠ ʚ ʧʩʠʭʠʢʝ 

ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʢʦʨʨʫʧʮʠʦʥʝʨʦʚ ʟʘʨʘʥʝʝ ʬʦʨʤʠʨʦʚʘʪʴ ʥʝʛʘʪʠʚʥʦʝ ʚʦʩʧʨʠʷʪʠʝ ʢʦʨʨʫʧʮʠʠ 

ʠʥʜʠʚʠʜʦʤ ʠ ʦʙʱʝʩʪʚʦʤ, ʪʦ ʵʪʦ ʤʦʞʝʪ ʩʥʠʟʠʪʴ ʨʠʩʢ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʢʦʨʨʫʧʮʠʠ.  

ʇʘʤʷʪʴ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʬʘʢʪʦʨ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʩʠʭʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʫʯʘʩʪʥʠʢʦʚ 

ʢʦʨʨʫʧʮʠʦʥʥʳʭ ʦʪʥʦʰʝʥʠʡ ʠ ʬʘʢʪʦʨ, ʦʧʨʝʜʝʣʷʶʱʠʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʩʠʩʪʝʤʥʦʡ 

ʧʦʣʠʪʠʢʠ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʦʜ ʧʘʤʷʪʴʶ ʙʫʜʝʪ ʧʦʥʠʤʘʪʴʩʷ ʦʙʱʝʝ 

ʦʙʦʟʥʘʯʝʥʠʝ ʩʠʩʪʝʤʳ (ʩʦʚʦʢʫʧʥʦʩʪʠ) ʚʳʩʰʠʭ ʧʩʠʭʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʠ ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ 

ʩʧʦʩʦʙʥʦʩʪʝʡ ʯʝʣʦʚʝʢʘ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʬʠʢʩʘʮʠʶ ʚʥʠʤʘʥʠʷ, ʟʘʧʦʤʠʥʘʥʠʝ, ʥʘʢʦʧʣʝʥʠʝ, 

ʢʣʘʩʩʠʬʠʢʘʮʠʶ (ʩʠʩʪʝʤʘʪʠʟʘʮʠʶ), ʪʠʧʦʚʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ, ʩʦʭʨʘʥʝʥʠʝ ʠ ʧʦʩʣʝʜʫʶʱʝʝ 

ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ ʧʦ ʩʠʛʥʘʣʫ (ʟʘʧʨʦʩʫ) ʤʳʰʣʝʥʠʷ ʥʘʚʳʢʦʚ, ʟʥʘʥʠʡ ʠ ʨʝʟʫʣʴʪʘʪʦʚ ʝʛʦ 

ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʨʨʫʧʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɽʩʣʠ ʚ ʧʘʤʷʪʠ ʢʦʨʨʫʧʮʠʦʥʝʨʦʚ ʙʫʜʫʪ ʭʨʘʥʠʪʴʩʷ 

ʬʘʢʪʳ ʨʘʟʦʙʣʘʯʝʥʠʷ ʢʦʨʨʫʧʮʠʠ, ʪʦ ʵʪʦ ʤʦʞʝʪ ʩʥʠʟʠʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʢʦʨʨʫʧʮʠʠ. 

ɺʦʦʙʨʘʞʝʥʠʝ ʚʳʩʪʫʧʘʝʪ ʬʘʢʪʦʨʦʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʩʠʭʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʫʯʘʩʪʥʠʢʦʚ 

ʢʦʨʨʫʧʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʬʘʢʪʦʨʦʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʚʝʨʦʷʪʥʦʩʪʴ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʠ 

ʨʝʟʫʣʴʪʘʪʳ ʢʦʨʨʫʧʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. ɺʦʦʙʨʘʞʝʥʠʝʤ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢʘʢ ʩʧʦʩʦʙʥʦʩʪʴ 

ʠʥʜʠʚʠʜʘ (ʯʝʣʦʚʝʢʘ) ʢ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʤʫ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʚ ʪʚʦʨʯʝʩʢʦʤ ʘʢʪʝ ʠ/ʠʣʠ 
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ʩʣʫʯʘʡʥʦʤʫ ʧʦʷʚʣʝʥʠʶ ʧʩʠʭʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʯʝʣʦʚʝʢʘ ʦʧʨʝʜʝʣʷʝʤʦʛʦ ʧʨʦʮʝʩʩʦʤ 

ʛʝʥʝʨʘʮʠʠ, ʩʠʥʪʝʟʘ ʚ ʩʦʟʥʘʥʠʠ ʯʝʣʦʚʝʢʘ ʧʨʦʝʢʪʦʚ, ʦʙʨʘʟʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʠʡ, ʠʜʝʡ, ʦʙʲʝʢʪʦʚ 

ʢʦʨʨʫʧʮʠʠ, ʢʦʪʦʨʳʝ ʚ ʝʛʦ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ (ʦʧʳʪʝ) ʚ ʮʝʣʦʩʪʥʦʤ ʚʠʜʝ ʥʝ ʥʘʙʣʶʜʘʣʠʩʴ 

ʠ/ʠʣʠ ʥʝ ʤʦʛʣʠ ʦʱʫʱʘʪʴʩʷ ʦʨʛʘʥʘʤʠ ʯʫʚʩʪʚ. ɽʩʣʠ ʚʦʦʙʨʘʞʝʥʠʝ ʙʫʜʝʪ ʧʨʦʝʢʪʠʨʦʚʘʪʴ 

ʥʝʤʠʥʫʝʤʦʝ ʨʘʟʦʙʣʘʯʝʥʠʝ ʢʦʨʨʫʧʮʠʠ, ʪʦ ʵʪʦ ʫʤʝʥʴʰʠʪ ʨʠʩʢ ʢʦʨʨʫʧʮʠʦʥʥʳʭ ʜʝʡʩʪʚʠʡ.  

ʄʳʰʣʝʥʠʝ ʪʦʞʝ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʧʩʠʭʦʣʦʛʠʠ ʢʘʢ ʬʘʢʪʦʨ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʩʠʭʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʫʯʘʩʪʥʠʢʦʚ ʢʦʨʨʫʧʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʬʘʢʪʦʨ, 

ʦʧʨʝʜʝʣʷʶʱʠʡ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʮʝʩʩʘ ʢʦʨʨʫʧʮʠʠ. ʄʳʰʣʝʥʠʝʤ ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ ʩʧʦʩʦʙʥʦʩʪʴ 

ʫʯʘʩʪʥʠʢʦʚ ʢʦʨʨʫʧʮʠʠ ʩʪʨʦʠʪʴ ʧʨʘʚʠʣʴʥʳʝ ʫʤʦʟʘʢʣʶʯʝʥʠʷ (ʣʦʛʠʯʝʩʢʠ ʤʳʩʣʠʪʴ, 

ʨʘʩʩʫʞʜʘʪʴ,), ʩʦʟʜʘʚʘʪʴ ʚ ʩʚʦʝʤ ʩʦʟʥʘʥʠʠ ʘʜʝʢʚʘʪʥʳʡ ʧʨʦʮʝʩʩ ʦʪʨʘʞʝʥʠʷ ʦʙʲʝʢʪʠʚʥʦʡ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʥʘ ʫʨʦʚʥʝ ʠ ʚ ʬʦʨʤʝ ʥʘʫʯʥʳʭ, ʜʝʣʦʚʳʭ, ʣʠʯʥʦʩʪʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ, 

ʩʫʞʜʝʥʠʡ, ʧʦʥʷʪʠʡ. ʄʳʰʣʝʥʠʝ ʧʦʤʦʛʘʝʪ ʩʦʦʪʥʝʩʪʠ ʠ ʩʦʧʦʩʪʘʚʠʪʴ ʚʳʛʦʜʳ ʠ ʨʠʩʢʠ ʦʪ ʫʯʘʩʪʠʷ 

ʚ ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ ʢʦʨʨʫʧʮʠʦʥʥʳʭ ʦʪʥʦʰʝʥʠʷ. ɽʩʣʠ ʤʳʰʣʝʥʠʝ ʙʫʜʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʚʳʚʦʜʢʫ, 

ʯʪʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚʳʛʦʜʘʤʠ ʦʪ ʢʦʨʨʫʧʮʠʠ ʥʝ ʧʦʣʫʯʠʪʩʷ, ʥʘʧʨʠʤʝʨ, ʧʦ ʧʨʠʯʠʥʝ 

ʢʦʥʬʠʩʢʘʮʠʠ ʧʦʣʫʯʝʥʥʦʛʦ ʢʦʨʨʫʧʮʠʦʥʥʳʤ ʧʫʪʝʤ ʠʤʫʱʝʩʪʚʘ, ʪʦ ʵʪʦ ʧʦʥʠʟʠʪ ʨʠʩʢ 

ʢʦʨʨʫʧʮʠʦʥʥʳʭ ʜʝʡʩʪʚʠʡ. 

ɽʱʝ ʙʦʣʝʝ ʩʣʦʞʥʦʡ ʧʨʝʜʩʪʘʝʪ ʧʩʠʭʦʣʦʛʠʷ ʩʦʮʠʘʣʴʥʦʡ ʢʦʨʨʫʧʮʠʠ, ʥʘʧʨʠʤʝʨ, 

ʧʩʠʭʦʣʦʛʠʷ ʣʝʩʪʠ. ʊʦʣʢʦʚʳʡ ʩʣʦʚʘʨʴ ʦʧʨʝʜʝʣʷʝʪ ʣʝʩʪʴ ʢʘʢ ʣʠʮʝʤʝʨʥʦʝ (ʥʝ ʠʩʢʨʝʥʥʝʝ), 

ʫʛʦʜʣʠʚʦʝ ʚʦʩʭʚʘʣʝʥʠʝ ʢʦʛʦ-ʣʠʙʦ (ʦʙʲʝʢʪʘ ʣʝʩʪʠ). ʄʦʞʥʦ ʩʢʘʟʘʪʴ ʠ ʪʦ, ʯʪʦ ʣʝʩʪʴ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʫʛʦʜʣʠʚʦʝ, ʩ ʠʤʠʪʘʮʠʝʡ ʠʩʢʨʝʥʥʦʩʪʠ (ʥʦ ʦʙʳʯʥʦ ʥʝʠʩʢʨʝʥʥʝʝ) 

ʚʦʩʭʚʘʣʝʥʠʝ ʢʦʛʦ-ʣʠʙʦ ʩ ʮʝʣʴʶ ʜʦʙʠʪʴʩʷ ʝʛʦ ʙʣʘʛʦʩʢʣʦʥʥʦʩʪʠ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʩʦʙʩʪʚʝʥʥʳʭ 

ʮʝʣʝʡ, ʥʝʦʙʦʩʥʦʚʘʥʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʩʦʙʩʪʚʝʥʥʦʛʦ ʩʦʮʠʘʣʴʥʦʛʦ ʩʪʘʪʫʩʘ ʠ ʧʦʣʫʯʝʥʠʷ ʠʟ ʵʪʦʛʦ 

ʤʘʪʝʨʠʘʣʴʥʳʭ ʠ ʥʝʤʘʪʝʨʠʘʣʴʥʳʭ ʚʳʛʦʜ. ʇʦ ʩʚʦʝʤʫ ʩʦʜʝʨʞʘʥʠʶ ʣʝʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʥʝʦʙʦʩʥʦʚʘʥʥʳʝ ʢʦʤʧʣʠʤʝʥʪʳ ʚ ʘʜʨʝʩ ʦʙʲʝʢʪʘ ʣʝʩʪʠ ʠʟ ʢʦʨʳʩʪʥʳʭ ʧʦʙʫʞʜʝʥʠʡ ʣʴʩʪʝʮʘ. 

ʃʴʩʪʝʮ ʚʩʝʛʜʘ ʟʘʚʝʜʦʤʦ ʥʝʩʯʘʩʪʝʥ, ʧʦʪʦʤʫ ʯʪʦ ʩ ʧʦʤʦʱʴʶ ʣʝʩʪʠ ʨʘʩʩʯʠʪʳʚʘʝʪ ʧʦʣʫʯʠʪʴ ʪʦ, 

ʯʪʦ ʝʤʫ ʩʘʤʦʤʫ ʥʫʞʥʦ ʦʪ ʪʦʛʦ ʯʝʣʦʚʝʢʘ, ʢʦʪʦʨʦʤʫ ʦʥ ʣʴʩʪʠʪ (ʦʙʲʝʢʪʘ ʣʝʩʪʠ). ʃʴʩʪʝʮ ʚʩʝʛʜʘ 

ʠʩʭʦʜʠʪ ʠʟ ʪʦʛʦ, ʯʪʦ ʦʙʲʝʢʪ ʣʝʩʪʠ ʥʝ ʩʧʦʩʦʙʝʥ ʚ ʩʠʣʫ ʩʚʦʠʭ ʧʩʠʭʦïʬʠʟʠʯʝʩʢʠʭ ʢʘʯʝʩʪʚ 

ʨʘʩʧʦʟʥʘʪʴ ʣʝʩʪʴ ʠ ʧʨʦʥʠʢʥʫʪʴ ʚ ʠʩʪʠʥʥʳʝ ʟʘʤʳʩʣʳ ʣʴʩʪʝʮʘ. ʋʩʧʝʭ ʣʝʩʪʠ ʦʩʥʦʚʘʥ ʥʘ 

ʚʦʟʜʝʡʩʪʚʠʠ ʣʴʩʪʝʮʘ, ʜʝʬʦʨʤʠʨʫʶʱʝʤ ʧʩʠʭʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʦʙʲʝʢʪʘ ʣʝʩʪʠ: ʧʦʚʳʰʝʥʠʠ 

ʚʦʩʧʨʠʷʪʠʷ ʩʚʦʝʡ ʫʩʧʝʰʥʦʩʪʠ (ʢʨʘʩʦʪʳ ʠ ʪ. ʧ.), ʠʩʢʣʶʯʠʪʝʣʴʥʦʩʪʠ ʦʙʲʝʢʪʦʤ ʣʝʩʪʠ ʧʨʠ 

ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʩʥʠʞʝʥʠʠ ʢʨʠʪʠʯʝʩʢʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʥʘʤʝʨʝʥʠʡ ʣʴʩʪʝʮʘ ʠ ʩʥʠʞʝʥʠʠ ʣʦʛʠʢʠ 

ʦʮʝʥʢʠ ʧʨʠʯʠʥʥʦïʩʣʝʜʩʪʚʝʥʥʳʭ ʩʚʷʟʝʡ ʣʝʩʪʠ ʠ ʦʞʠʜʘʥʠʡ ʝʝ ʨʝʟʫʣʴʪʘʪʦʚ ʩʦ ʩʪʦʨʦʥʳ ʣʴʩʪʝʮʘ 

(ʚ ʤʳʩʣʠʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʦʙʲʝʢʪʘ ʣʝʩʪʠ). ʇʦ ʩʫʱʝʩʪʚʫ ʣʴʩʪʝʮ ʚʩʝʛʜʘ ʤʘʥʠʧʫʣʠʨʫʝʪ 

ʦʙʲʝʢʪʦʤ ʣʝʩʪʠ ʚ ʮʝʣʷʭ ʜʦʩʪʠʞʝʥʠʷ ʥʝ ʦʙʦʩʥʦʚʘʥʥʦʛʦ ʝʛʦ ʜʝʣʦʚʳʤʠ ʢʘʯʝʩʪʚʘʤʠ, ʚʢʣʘʜʦʤ ʚ 

ʨʝʟʫʣʴʪʘʪ ʩʚʦʝʛʦ ʣʠʯʥʦʛʦ ʢʦʨʳʩʪʥʦʛʦ ʠʥʪʝʨʝʩʘ (ʧʨʦʜʚʠʞʝʥʠʷ ʧʦ ʩʣʫʞʙʝ, ʧʦʣʫʯʝʥʠʷ ʙʦʣʝʝ 

ʚʳʩʦʢʦʛʦ ʦʢʣʘʜʘ, ʧʨʝʤʠʠ, ʚʭʦʞʜʝʥʠʝ ʚ ʜʦʚʝʨʠʝ ʠ ʜʨʫʛʦʝ). ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʛʨʘʞʜʘʥʩʢʦʛʦ 

ʦʙʱʝʩʪʚʘ ʣʝʩʪʴ ʧʨʝʜʩʪʘʝʪ ʢʘʢ ʤʝʪʦʜ ʥʝʯʝʩʪʥʦʡ ʩʦʮʠʘʣʴʥʦʡ ʢʦʥʢʫʨʝʥʮʠʠ ʠʥʜʠʚʠʜʦʚ ʚ ʫʱʝʨʙ 

ʦʙʱʝʩʪʚʝʥʥʳʤ ʠʥʪʝʨʝʩʘʤ ʧʦ ʧʨʠʯʠʥʝ ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʣʝʩʪʠ ʥʘ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ. ʊʘʢʦʝ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʣʝʩʪʠ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ 

ʠʤʝʝʪ ʜʚʘ ʘʩʧʝʢʪʘ: ʚʦ-ʧʝʨʚʳʭ, ʚʦʟʥʠʢʘʝʪ ʜʝʟʦʨʠʝʥʪʘʮʠʷ ʠ ʩʥʠʞʘʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʜʝʡʩʪʚʠʡ ʦʙʲʝʢʪʘ ʣʝʩʪʠ; ʚʦ-ʚʪʦʨʳʭ, ʣʴʩʪʝʮ ʥʝ ʦʙʦʩʥʦʚʘʥʦ ʣʠʯʥʳʤʠ ʢʘʯʝʩʪʚʘʤʠ ʠ 

ʜʦʩʪʠʞʝʥʠʷʤʠ ʟʘʥʠʤʘʝʪ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʧʦʩʪ, ʥʘ ʢʦʪʦʨʦʤ ʝʛʦ ʟʥʘʥʠʡ ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʣʷ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʫʧʨʘʚʣʝʥʠʷ. 

ʉʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ ʠ ʧʦʥʠʤʘʥʠʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ ʣʝʩʪʠ, ʬʘʚʦʨʠʪʠʟʤʘ, 

ʢʫʤʦʚʩʪʚʘ ʠ ʜʨʫʛʠʭ ʩʦʮʠʘʣʴʥʳʭ ʚʠʜʦʚ ʢʦʨʨʫʧʮʠʠ ʤʦʞʝʪ ʩʜʝʣʘʪʴ ʧʨʦʪʠʚʦʩʪʦʷʥʠʝ ʵʪʠʤ ʚʠʜʘʤ 

ʩʦʮʠʘʣʴʥʦʡ ʢʦʨʨʫʧʮʠʠ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ. 

ʉʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ ʚ ʧʩʠʭʦʣʦʛʠʠ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʠ ʢʦʨʨʫʧʮʠʠ ʤʦʞʝʪ ʟʘʢʣʶʯʘʪʴʩʷ ʠ 

ʩʦʩʪʦʷʪʴ ʚ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʩʦʛʣʘʩʦʚʘʥʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʚʩʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, 
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ʬʦʨʤʠʨʫʶʱʠʝ ʧʩʠʭʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʫʯʘʩʪʥʠʢʦʚ ʢʦʨʨʫʧʮʠʠ ʚ ʠʥʪʝʨʝʩʘʭ ʩʥʠʞʝʥʠʷ 

ʚʝʨʦʷʪʥʦʩʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢʦʨʨʫʧʮʠʦʥʥʳʭ ʦʪʥʦʰʝʥʠʡ ʠ/ʠʣʠ ʫʤʝʥʴʰʝʥʠʷ ʠʭ ʚʨʝʜʥʦʛʦ 

ʚʣʠʷʥʠʷ ʥʘ ʩʦʮʠʘʣʴʥʦïɻ ʢʦʥʦʤʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ. 

ʇʨʠ ʵʪʦʤ ʝʩʪʴ ʦʩʥʦʚʘʥʠʷ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʣʠʪʠʢʠ ʩʠʩʪʝʤʥʦʛʦ 

ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠ ʤʦʛʫʪ ʥʘʙʣʶʜʘʪʴʩʷ ʜʚʘ ʧʦʜʭʦʜʘ: ʢʦʥʩʝʥʩʫʩʥʳʡ ʠ 

ʢʦʥʬʨʦʥʪʘʮʠʦʥʥʳʡ. ʂʦʥʩʝʥʩʫʩʥʦʝ ʧʦʥʠʤʘʥʠʝ [24, ʩ. 10] ʘʥʪʠʢʦʨʨʫʧʮʠʦʥʥʦʡ ʩʠʩʪʝʤʥʦʡ 

ʧʦʣʠʪʠʢʠ ʛʦʩʫʜʘʨʩʪʚʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʪʘʢʘʷ ʧʦʣʠʪʠʢʘ ʦʩʥʦʚʘʥʘ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʠʜʝʦʣʦʛʠʠ ʠ ʜʦʣʞʥʘ ʦʙʲʝʜʠʥʷʪʴ, ʢʦʥʩʦʣʠʜʠʨʦʚʘʪʴ ʫʩʠʣʠʷ ʨʘʟʣʠʯʥʳʭ ʩʦʮʠʘʣʴʥʦï

ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʨʝʣʠʛʠʦʟʥʳʭ, ʥʘʮʠʦʥʘʣʴʥʳʭ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʠʜʝʦʣʦʛʠʠ 

ʘʥʪʠʢʦʨʨʫʧʮʠʦʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʜʦʩʪʠʞʝʥʠʝ ʦʙʱʠʭ ʮʝʣʝʡ ʩʥʠʞʝʥʠʷ ʢʦʨʨʫʧʮʠʠ.  

ʂʦʥʬʨʦʥʪʘʮʠʦʥʥʦʝ ʧʦʥʠʤʘʥʠʝ ʧʦʣʠʪʠʢʠ ʛʦʩʫʜʘʨʩʪʚʘ ʧʦ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʶ ʢʦʨʨʫʧʮʠʠ 

ʤʦʞʝʪ ʠʩʭʦʜʠʪʴ ʠʟ ʪʦʛʦ, ʯʪʦ ʪʘʢʘʷ ʧʦʣʠʪʠʢʘ ʚʦʟʥʠʢʘʝʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʦʩʪʠʞʝʥʠʷ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʠʥʪʝʨʝʩʦʚ ʚ ʦʪʥʦʰʝʥʠʷʭ 

ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʭ ʩʦʮʠʘʣʴʥʦïɻ ʢʦʥʦʤʠʯʝʩʢʠʭ, ʨʝʣʠʛʠʦʟʥʳʭ, ʥʘʮʠʦʥʘʣʴʥʳʭ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ ʚ 

ʦʧʨʝʜʝʣʝʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʤʝʪʦʜʘʭ ʝʝ ʦʩʫʱʝʩʪʚʣʝʥʠʷ, ʘ, ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, ʜʦʩʪʠʞʝʥʠʠ 

ʮʝʣʝʡ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠ. ʇʨʠ ʢʦʥʬʨʦʥʪʘʮʠʦʥʥʦʤ ʧʦʜʭʦʜʝ ʤʦʞʥʦ ʩʯʠʪʘʪʴ, ʯʪʦ 

ʩʠʩʪʝʤʥʘʷ ʧʦʣʠʪʠʢʘ ʛʦʩʫʜʘʨʩʪʚʘ ʧʦ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʶ ʢʦʨʨʫʧʮʠʠ ʩʦʟʜʘʝʪʩʷ ʧʫʙʣʠʯʥʦ 

ʙʦʨʶʱʠʤʠʩʷ ʩʦʮʠʘʣʴʥʦïɻ ʢʦʥʦʤʠʯʝʩʢʠʤʠ ʢʣʘʩʩʘʤʠ, ʚʟʘʠʤʥʦ ʦʧʨʝʜʝʣʷʶʱʠʭʩʷ ʚ ʵʪʦʤ 

ʧʨʦʮʝʩʩʝ ʚ ʧʦʥʷʪʠʷʭ çʜʨʫʛ/ʚʨʘʛè ʧʨʠ ʨʝʰʝʥʠʠ ʧʨʦʙʣʝʤ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠ. 

ɺ ʩʚʷʟʠ ʩ ʩʫʱʝʩʪʚʦʚʘʥʠʝʤ ʢʦʥʩʝʥʩʥʫʩʥʦʛʦ ʠ ʢʦʥʬʨʦʥʪʘʮʠʦʥʥʦʛʦ ʧʦʜʭʦʜʦʚ ʙʫʜʝʤ 

ʨʘʟʣʠʯʘʪʴ ʢʦʨʨʫʧʮʠʦʥʥʳʡ ʨʠʩʢ ʠ ʨʠʩʢ ʧʨʦʚʘʣʘ ʧʦʣʠʪʠʢʠ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠ. 

ʂʦʨʨʫʧʮʠʦʥʥʳʡ ʨʠʩʢ ʦʧʨʝʜʝʣʷʝʪ ʫʨʦʚʝʥʴ ʧʦʪʝʨʴ ʭʦʟʷʡʩʪʚʫʶʱʠʭ ʩʫʙʲʝʢʪʦʚ, ʛʦʩʫʜʘʨʩʪʚʘ ʠ 

ʦʙʱʝʩʪʚʘ ʦʪ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʢʦʨʨʫʧʮʠʠ. ʈʠʩʢ ʧʨʦʚʘʣʘ ʧʦʣʠʪʠʢʠ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ 

ʢʦʨʨʫʧʮʠʠ ʦʟʥʘʯʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʨʝʘʣʠʟʘʮʠʠ ʥʝʵʬʬʝʢʪʠʚʥʦʡ ʧʦʣʠʪʠʢʠ 

ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠ ʧʦ ʣʶʙʦʡ ʠʟ ʧʨʠʯʠʥ (ʦʪʩʫʪʩʪʚʠʷ ʩʠʩʪʝʤʥʦʩʪʠ ʚ 

ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʠ ʢʦʨʨʫʧʮʠʠ, ʫʤʳʰʣʝʥʥʳʭ ʚʳʭʦʣʘʱʠʚʘʶʱʠʭ ʪʘʢʫʶ ʧʦʣʠʪʠʢʫ ʜʝʡʩʪʚʠʡ 

ʢʦʨʨʫʧʮʠʦʥʝʨʦʚ, ʧʘʩʩʠʚʥʦʩʪʠ ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʠ ʜʨʫʛʦʝ). 

ʇʦʵʪʦʤʫ ʢʨʘʡʥʝ ʚʘʞʥʦ ʚ ʧʨʦʮʝʩʩʝ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʷʩʥʠʪʴ ʚʦʧʨʦʩʳ 

ʩʦʮʠʘʣʴʥʦïɻ ʢʦʥʦʤʠʯʝʩʢʦʡ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ, ʶʨʠʜʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʢʦʨʨʫʧʮʠʠ ʩ ʫʯʝʪʦʤ ʝʝ 

ʚʣʠʷʥʠʷ ʥʘ ʩʦʮʠʘʣʴʥʦïɻ ʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ.  

ʄʝʪʦʜʦʣʦʛʠʷ ʩʠʩʪʝʤʥʦʛʦ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠ ʜʦʣʞʥʘ ʙʳʪʴ ʦʩʥʦʚʘʥʘ ʥʘ 

ʨʘʟʚʠʪʦʡ ʥʘʫʯʥʦʡ ʪʝʦʨʠʠ ð ʢʦʨʨʫʧʮʠʦʣʦʛʠʠ [2, ʩ. 31ï39]. 

ʂʦʨʨʫʧʮʠʦʣʦʛʠʝʡ ʫʩʣʦʚʠʤʩʷ ʥʘʟʳʚʘʪʴ ʥʘʫʯʥʫʶ ʜʠʩʮʠʧʣʠʥʫ ʦʙ ʠʩʪʦʯʥʠʢʘʭ, ʤʝʭʘʥʠʟʤʝ 

ʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠ ʠ ʤʝʪʦʜʘʭ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠ. ʂʘʢ ʫʞʝ ʦʪʤʝʯʘʣʦʩʴ, 

ʨʘʟʨʦʟʥʝʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʥʘʮʝʣʝʥʥʳʝ ʥʘ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ ʢʦʨʨʫʧʮʠʠ ʥʝ ʧʨʠʥʦʩʷʪ ʵʬʬʝʢʪʘ. 

ʇʦʵʪʦʤʫ ʪʨʝʙʫʝʪʩʷ ʥʘʫʯʥʳʡ ʩʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ ʢ ʨʘʟʨʘʙʦʪʢʝ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʶ ʧʦʣʠʪʠʢʠ ʠ 

ʤʝʨ ʧʦ ʩʥʠʞʝʥʠʶ ʢʦʨʨʫʧʮʠʠ. ʂʦʨʨʫʧʮʠʦʣʦʛʠʷ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʘ ʢʘʢ ʧʨʘʢʪʠʯʝʩʢʠ 

ʬʦʨʤʠʨʫʶʱʘʷʩʷ ʩʠʩʪʝʤʘ ʟʥʘʥʠʡ: ʦ ʨʘʟʣʠʯʥʳʭ ʚʠʜʘʭ ʠ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʘʭ ʧʨʦʮʝʩʩʘ 

ʢʦʨʨʫʧʮʠʠ; ʠʩʪʦʯʥʠʢʘʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢʦʨʨʫʧʮʠʠ; ʫʩʣʦʚʠʷʭ ʨʘʟʚʠʪʠʷ ʠ ʵʪʘʧʘʭ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʤʝʭʘʥʠʟʤʘ ʢʦʨʨʫʧʮʠʠ ʠ ʤʝʭʘʥʠʟʤʘ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠ; 

ʩʦʮʠʘʣʴʥʦïɻ ʢʦʥʦʤʠʯʝʩʢʦʡ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʩʫʪʠ ʠ ʩʦʜʝʨʞʘʥʠʠ ʢʦʨʨʫʧʮʠʠ ʚ ʨʘʟʣʠʯʥʳʭ 

ʩʬʝʨʘʭ; ʩʧʝʮʠʬʠʢʝ, ʬʦʨʤʘʭ, ʚʠʜʘʭ, ʤʝʭʘʥʠʟʤʘʭ ʨʘʩʰʠʨʝʥʠʷ ʠʣʠ ʟʘʪʫʭʘʥʠʷ ʢʦʨʨʫʧʮʠʠ; 

ʵʬʬʝʢʪʠʚʥʦʡ ʧʦʣʠʪʠʢʝ ʠ ʧʫʪʷʭ ʧʨʝʦʜʦʣʝʥʠʷ, ʩʥʠʞʝʥʠʷ ʢʦʨʨʫʧʮʠʠ; ʚʦʟʤʦʞʥʳʭ ʨʠʩʢʘʭ ʚ 

ʧʨʦʮʝʩʩʝ ʙʦʨʴʙʳ ʩ ʢʦʨʨʫʧʮʠʝʡ. ʇʦʵʪʦʤʫ ʨʘʟʨʘʙʦʪʢʘ ʠ ʨʘʟʚʠʪʠʝ ʢʦʨʨʫʧʮʠʦʣʦʛʠʠ ʧʨʝʜʩʪʘʝʪ 

ʢʘʢ ʘʢʪʫʘʣʴʥʘʷ ʩʦʮʠʘʣʴʥʦïɻ ʢʦʥʦʤʠʯʝʩʢʘʷ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʠ ʥʘʫʯʥʘʷ ʟʘʜʘʯʘ. 

ʂʦʨʨʫʧʮʠʦʣʦʛʠʷ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʠ ʢʘʢ ʦʙʱʘʷ ʪʝʦʨʠʷ ʢʦʨʨʫʧʮʠʠ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠ. ʇʦʵʪʦʤʫ ʦʩʦʙʦʝ ʤʝʩʪʦ ʚ ʢʦʨʨʫʧʮʠʦʣʦʛʠʠ ʟʘʥʠʤʘʝʪ ʠʟʫʯʝʥʠʝ 

ʨʦʣʠ: ʚʦ-ʧʝʨʚʳʭ, ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʠ ʛʨʘʞʜʘʥʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʠ 
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ʢʦʨʨʫʧʮʠʠ; ʚʦ-ʚʪʦʨʳʭ, ʧʨʠʥʮʠʧʦʚ ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʠ ʠʭ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʧʨʦʪʠʚ 

ʢʦʨʨʫʧʮʠʠ; ʚ-ʪʨʝʪʴʠʭ, ʧʦʟʠʮʠʠ ʚʣʘʩʪʝʡ ʨʘʟʥʦʛʦ ʨʦʜʘ (ʠ ʧʨʝʞʜʝ ʚʩʝʛʦ ʨʘʟʣʠʯʥʳʭ ʚʝʪʚʝʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ), ʚ ʩʥʠʞʝʥʠʠ ʢʦʨʨʫʧʮʠʠ; ʚ-ʯʝʪʚʝʨʪʳʭ, ʧʨʠʥʮʠʧʘʤ ʠ ʢʫʣʴʪʫʨʝ 

ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʦʛʥʦʟʳ ʩʠʪʫʘʮʠʠ, ʥʝ ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʤʝʪʦʜʘʭ ʥʘʫʯʥʦʡ 

ʢʦʨʨʫʧʮʠʦʣʦʛʠʠ ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴ ʦʰʠʙʢʠ, ʥʝ ʜʘʚʘʪʴ ʞʝʣʘʝʤʦʛʦ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ. 

ʂʦʨʨʫʧʮʠʦʣʦʛʠʷ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʟʥʘʥʘ ʥʘʫʯʥʦʡ ʦʩʥʦʚʦʡ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ 

ʢʦʨʨʫʧʮʠʠ ʧʦ ʧʨʠʯʠʥʝ ʪʦʛʦ, ʯʪʦ ʙʝʟ ʨʘʟʚʠʪʠʷ ʤʝʪʦʜʦʚ ʢʦʨʨʫʧʮʠʦʣʦʛʠʠ ʤʝʨʳ ʧʦ 

ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʶ ʢʦʨʨʫʧʮʠʠ ʤʦʛʫʪ ʥʦʩʠʪʴ ʥʝʩʦʛʣʘʩʦʚʘʥʥʳʡ ʭʘʨʘʢʪʝʨ, ʥʝ ʙʳʪʴ 

ʵʬʬʝʢʪʠʚʥʳʤʠ. ɹʦʣʝʝ ʪʦʛʦ, ʤʝʨʳ ʧʦ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʶ ʢʦʨʨʫʧʮʠʝʡ ʥʝ ʦʩʥʦʚʘʥʥʳʝ ʥʘ 

ʢʦʨʨʫʧʮʠʦʣʦʛʠʠ ʤʦʛʫʪ ʧʨʠʚʦʜʠʪʴ ʢ ʥʝʛʘʪʠʚʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ, ʩʦʟʜʘʚʘʪʴ ʚʧʝʯʘʪʣʝʥʠʝ 

ʥʝʧʦʟʥʘʚʘʝʤʦʩʪʠ (ʬʝʥʦʤʝʥʘ) ʠ/ʠʣʠ ʥʝʧʦʙʝʜʠʤʦʩʪʠ ʢʦʨʨʫʧʮʠʠ. 

ʇʦʵʪʦʤʫ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʢʦʨʨʫʧʮʠʦʣʦʛʠʠ ʢʘʢ ʨʘʟʚʝʨʥʫʪʦʡ ʥʘʫʯʥʦʡ ʪʝʦʨʠʠ, 

ʦʙʲʝʢʪʠʚʥʦʛʦ ʟʥʘʥʠʷ (ʥʘʫʢʠ) ʩʧʦʩʦʙʥʦʛʦ ʩʪʘʪʴ ʦʙʲʝʢʪʠʚʥʦʡ ʦʩʥʦʚʦʡ ʤʝʨ ʧʦ ʩʥʠʞʝʥʠʶ 

ʢʦʨʨʫʧʮʠʠ ʚ 2018 ʛʦʜʫ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʘ. ʕʪʘ ʘʢʪʫʘʣʴʥʦʩʪʴ ʥʦʩʠʪ ʥʝ ʪʦʣʴʢʦ ʥʘʮʠʦʥʘʣʴʥʳʡ, 

ʥʦ ʠ ʛʣʦʙʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʧʦ ʧʨʠʯʠʥʝ ʪʦʛʦ, ʯʪʦ ʩ ʨʘʟʚʠʪʠʝʤ ʩʦʚʨʝʤʝʥʥʦʡ ʛʣʦʙʘʣʠʟʘʮʠʠ ʠ 

ʢʦʨʨʫʧʮʠʷ ʚʦ ʚʩʝʭ ʝʝ ʚʠʜʘʭ ʧʦʣʫʯʠʣʘ ʛʣʦʙʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ [2, ʩ. 32; 10, ʩ. 3]. 

ʉʪʨʫʢʪʫʨʘ ʢʦʨʨʫʧʮʠʦʣʦʛʠʠ ʢʘʢ ʥʘʫʢʠ ʦʭʚʘʪʳʚʘʝʪ: ʦʙʱʫʶ ʪʝʦʨʠʶ ʨʘʟʚʠʪʠʷ ʢʦʨʨʫʧʮʠʠ; 

ʤʝʪʦʜʳ ʜʠʘʛʥʦʩʪʠʢʠ ʢʦʨʨʫʧʮʠʦʥʥʦʡ ʩʠʪʫʘʮʠʠ; ʤʝʪʦʜʳ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠ, 

ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʩʥʠʞʝʥʠʝ ʢʦʨʨʫʧʮʠʠ; ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʢʦʨʨʫʧʮʠʠ; 

ʤʝʪʦʜʳ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʨ ʧʦ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʶ ʢʦʨʨʫʧʮʠʠ ʠ ʜʨʫʛʦʝ.  

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʢʦʨʨʫʧʮʠʦʣʦʛʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʥʘ 

ʠʩʪʦʯʥʠʢʠ (ʧʨʠʯʠʥʳ) ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢʦʨʨʫʧʮʠʠ, ʭʘʨʘʢʪʝʨ ʧʨʦʪʝʢʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʢʦʨʨʫʧʮʠʠ 

ʠ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʝʨ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠ ʚʣʠʷʶʪ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʬʘʢʪʦʨʳ. ɺ 

ʯʘʩʪʥʦʩʪʠ, ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʝʨ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠ ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ ʚʣʠʷʥʠʝ 

ʬʠʣʦʩʦʬʩʢʠʝ, ʠʜʝʦʣʦʛʠʯʝʩʢʠʝ, ʧʦʣʠʪʠʯʝʩʢʠʝ, ʵʢʦʥʦʤʠʯʝʩʢʠʝ, ʩʦʮʠʘʣʴʥʳʝ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ, 

ʤʦʨʘʣʴʥʦïɻ ʪʠʯʝʩʢʠʝ ʠ ʜʨʫʛʠʝ ʬʘʢʪʦʨʳ, ʘ ʪʘʢʞʝ ʵʪʠ ʬʘʢʪʦʨʳ ʚ ʢʦʤʧʣʝʢʩʝ. 

ʆʧʨʝʜʝʣʠʤ ʦʙʲʝʢʪ, ʧʨʝʜʤʝʪ, ʬʫʥʢʮʠʠ ʠ ʨʦʣʠ ʢʦʨʨʫʧʮʠʦʣʦʛʠʠ. 

ʅʘʫʯʥʳʤ ʤʝʪʦʜʦʤ ʚ ʢʦʨʨʫʧʮʠʦʣʦʛʠʠ ʥʘʟʦʚʝʤ ʩʠʩʪʝʤʫ ʧʨʠʥʮʠʧʦʚ ʠ ʧʨʠʝʤʦʚ, ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʪʦʨʳʭ ʜʦʩʪʠʛʘʝʪʩʷ ʦʙʲʝʢʪʠʚʥʦʝ ʧʦʟʥʘʥʠʝ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢʦʨʨʫʧʮʠʠ ʠ 

ʤʝʪʦʜʦʚ ʩʥʠʞʝʥʠʷ ʢʦʨʨʫʧʮʠʠ. 

ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʭʦʜʘ ʥʘʫʯʥʦʛʦ ʧʦʟʥʘʥʠʷ ʢʦʨʨʫʧʮʠʠ ʧʦʟʚʦʣʷʝʪ ʦʙʦʩʦʙʠʪʴ ʜʚʘ 

ʪʠʧʘ ʧʨʠʝʤʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʚʦ-ʧʝʨʚʳʭ, ʧʨʠʝʤʳ ʧʨʠʩʫʱʠʝ ʯʝʣʦʚʝʯʝʩʢʦʤʫ ʧʦʟʥʘʥʠʶ ʚ ʮʝʣʦʤ 

(ʘʥʘʣʠʟ, ʩʠʥʪʝʟ, ʠʥʜʫʢʮʠʷ, ʜʝʜʫʢʮʠʷ, ʘʙʩʪʨʘʛʠʨʦʚʘʥʠʝ ʠ ʦʙʦʙʱʝʥʠʝ); ʚʦ-ʚʪʦʨʳʭ, ʤʝʪʦʜʳ ʠ 

ʧʨʠʝʤʳ ʭʘʨʘʢʪʝʨʥʳʝ ʪʦʣʴʢʦ ʜʣʷ ʥʘʫʯʥʦʛʦ ʧʦʟʥʘʥʠʷ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ (ʢʦʨʨʫʧʮʠʦʣʦʛʠʠ). 

ɺ ʨʘʤʢʘʭ ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ ʦʙʲʝʢʪʦʤ ʠʟʫʯʝʥʠʷ ʢʦʨʨʫʧʮʠʦʣʦʛʠʠ ʢʘʢ ʯʘʩʪʠ 

ʧʦʣʠʪʦʣʦʛʠʠ, ʩʦʮʠʦʣʦʛʠʠ, ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʝʦʨʠʠ, ʧʩʠʭʦʣʦʛʠʠ, ʢʦʥʬʣʠʢʪʦʣʦʛʠʠ ʙʫʜʝʤ 

ʧʨʠʟʥʘʚʘʪʴ ʠʩʪʦʯʥʠʢʠ ʢʦʨʨʫʧʮʠʠ, ʧʨʦʮʝʩʩʳ ʢʦʨʨʫʧʮʠʠ ʠ ʤʝʪʦʜʳ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ 

ʢʦʨʨʫʧʮʠʠ ʚ ʩʦʮʠʘʣʴʥʳʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ ʨʘʟʣʠʯʥʦʛʦ ʫʨʦʚʥʷ ʚ ʠʭ ʩʠʩʪʝʤʥʦʤ 

ʝʜʠʥʩʪʚʝ ʠ ʦʨʠʝʥʪʘʮʠʠ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʨ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠ. 

ʀʩʪʦʨʠʯʝʩʢʠʡ ʤʝʪʦʜ ʚ ʢʦʨʨʫʧʮʠʦʣʦʛʠʠ (ʢʘʢ ʩʦʩʪʘʚʥʘʷ ʯʘʩʪʴ ʜʠʘʣʝʢʪʠʯʝʩʢʦʛʦ 

ʧʦʟʥʘʥʠʷ) ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʧʠʩʘʥʠʝʤ ʠ ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʨʘʟʚʠʪʠʷ ʦʙʲʝʢʪʦʚ, ʬʘʢʪʦʚ 

ʢʦʨʨʫʧʮʠʠ ʠ ʠʭ ʩʚʦʡʩʪʚ ʚ ʭʨʦʥʦʣʦʛʠʯʝʩʢʦʤ ʧʦʨʷʜʢʝ. ʃʦʛʠʯʝʩʢʠʡ ʤʝʪʦʜ ʚ ʢʦʨʨʫʧʮʠʦʣʦʛʠʠ 

ʦʩʥʦʚʘʥ ʥʘ ʠʟʫʯʝʥʠʠ ʣʦʛʠʯʝʩʢʠʭ ʩʚʷʟʝʡ ʨʘʟʣʠʯʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʢʦʨʨʫʧʮʠʠ. ɽʛʦ ʤʦʞʥʦ 

ʧʨʠʤʝʥʷʪʴ ʜʣʷ ʘʥʘʣʠʟʘ ʢʘʢ ʭʨʦʥʦʣʦʛʠʯʝʩʢʦʡ (ʠʩʪʦʨʠʯʝʩʢʦʡ) ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʩʦʩʪʦʷʥʠʡ, 

ʪʘʢ ʠ ʩʪʨʫʢʪʫʨʳ, ʩʚʷʟʝʡ ʦʙʲʝʢʪʘ ʠ (ʠʣʠ) ʧʨʦʮʝʩʩʘ ʢʦʨʨʫʧʮʠʠ.  
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ʆʩʥʦʚʥʳʤʠ ʣʦʛʠʯʝʩʢʠʤʠ ʬʦʨʤʘʤʠ ʤʳʰʣʝʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʘʥʘʣʠʟʘ ʢʦʨʨʫʧʮʠʠ ʠ 

ʘʥʪʠʢʦʨʨʫʧʮʠʦʥʥʳʭ ʤʝʨ ʩʯʠʪʘʶʪ: ʩʫʞʜʝʥʠʝ, ʧʦʥʷʪʠʝ, ʫʤʦʟʘʢʣʶʯʝʥʠʝ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ 

ʩʧʦʩʦʙʘʤʠ ʦʪʨʘʞʝʥʠʷ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʘʙʩʪʨʘʢʮʠʡ.  

ʌʫʥʢʮʠʠ ʢʦʨʨʫʧʮʠʦʣʦʛʠʠ ʦʪʨʘʞʘʶʪʩʷ ʚ ʝʝ ʜʝʡʩʪʚʠʷʭ, ʚ ʪʦʤ, ʯʪʦ ʜʘʥʥʘʷ ʥʘʫʯʥʘʷ 

ʜʠʩʮʠʧʣʠʥʘ (ʢʦʨʨʫʧʮʠʦʣʦʛʠʷ) ʚʳʧʦʣʥʷʝʪ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ (ʧʦʣʠʪʠʯʝʩʢʦʡ, ʩʦʮʠʘʣʴʥʦʡ, 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ) ʧʦʜʩʠʩʪʝʤʘʭ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʦʙʱʝʩʪʚʘ. 

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʠ ʩʦʮʠʘʣʴʥʘʷ ʨʦʣʴ (ʟʥʘʯʠʤʦʩʪʴ) ʢʦʨʨʫʧʮʠʦʣʦʛʠʠ ʦʪʨʘʞʝʥʘ ʚ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʪʝʭ ʬʫʥʢʮʠʡ, ʢʦʪʦʨʳʝ ʵʪʘ ʥʘʫʢʘ ʚʳʧʦʣʥʷʝʪ ʚ ʦʪʥʦʰʝʥʠʠ 

ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ ʦʙʱʝʩʪʚʘ.  

ʌʫʥʢʮʠʷʤʠ ʢʦʨʨʫʧʮʠʦʣʦʛʠʠ ʤʦʞʥʦ ʧʨʠʟʥʘʪʴ: ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʫʶ, ʧʦʟʥʘʚʘʪʝʣʴʥʫʶ, 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʫʶ, ʟʘʢʦʥʦʪʚʦʨʯʝʩʢʫʶ, ʦʧʪʠʤʠʟʘʮʠʦʥʥʫʶ, ʧʨʦʛʥʦʩʪʠʯʝʩʢʫʶ, 

ʧʨʝʜʫʧʨʝʜʠʪʝʣʴʥʫʶ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʫʶ, ʬʫʥʢʮʠʶ ʩʦʮʠʘʣʠʟʘʮʠʠ ʟʥʘʥʠʡ, ʤʠʥʠʤʠʟʘʮʠʠ ʨʠʩʢʦʚ 

ʧʨʦʚʘʣʘ ʘʥʪʠʢʦʨʨʫʧʮʠʦʥʥʳʭ ʤʝʨ. 

ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ ʢʦʨʨʫʧʮʠʦʣʦʛʠʠ ʙʫʜʝʪ ʩʦʩʪʦʷʪʴ ʚ ʨʘʟʚʠʪʠʠ ʧʦʥʷʪʠʡʥʦʛʦ 

ʘʧʧʘʨʘʪʘ, ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʦʩʥʦʚ ʠ ʤʝʪʦʜʦʣʦʛʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʝʥʠʡ ʠ ʧʨʦʮʝʩʩʦʚ, 

ʬʦʨʤʫʣʠʨʦʚʘʥʠʠ ʟʘʢʦʥʦʚ ʠ ʢʘʪʝʛʦʨʠʡ ʢʦʨʨʫʧʮʠʦʣʦʛʠʠ, ʩʠʥʪʝʟʝ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠ ʚ ʠʥʪʝʨʝʩʘʭ ʤʠʥʠʤʠʟʘʮʠʠ ʫʱʝʨʙʘ ʦʪ ʢʦʨʨʫʧʮʠʠ ʠ ʦʙʝʩʧʝʯʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʦʣʠʪʠʢʠ (ʩʠʩʪʝʤʳ ʤʝʨ) ʧʦ ʩʠʩʪʝʤʥʦʤʫ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʶ ʢʦʨʨʫʧʮʠʠ. 

ʇʦʟʥʘʚʘʪʝʣʴʥʘʷ ʬʫʥʢʮʠʷ ʢʦʨʨʫʧʮʠʦʣʦʛʠʠ ʚʢʣʶʯʘʝʪ ʥʘʢʦʧʣʝʥʠʝ, ʦʧʠʩʘʥʠʝ, ʠʟʫʯʝʥʠʝ 

ʬʘʢʪʦʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʚ ʩʬʝʨʝ ʢʦʨʨʫʧʮʠʠ ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʷʭ (ʛʣʦʙʘʣʴʥʦʤ, 

ʥʘʮʠʦʥʘʣʴʥʦʤ, ʦʪʨʘʩʣʝʚʦʤ, ʨʝʛʠʦʥʘʣʴʥʦʤ ʠ ʪ. ʧ.), ʘʥʘʣʠʟ ʦʧʨʝʜʝʣʝʥʥʳʭ ʷʚʣʝʥʠʡ ʠ 

ʧʨʦʮʝʩʩʦʚ, ʧʩʠʭʦʣʦʛʠʠ ʢʦʨʨʫʧʮʠʦʥʥʳʭ ʦʪʥʦʰʝʥʠʡ, ʚʳʷʚʣʝʥʠʝ ʚʘʞʥʝʡʰʠʭ ʧʨʦʙʣʝʤ ʠ 

ʠʩʪʦʯʥʠʢʦʚ ʢʦʨʨʫʧʮʠʠ, ʘʥʘʣʠʟ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʤʝʨ ʠ ʧʨʦʛʨʘʤʤ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ 

ʢʦʨʨʫʧʮʠʠ. 

ʈʝʛʫʣʷʪʠʚʥʘʷ (ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʘʷ) ʬʫʥʢʮʠʷ ʢʦʨʨʫʧʮʠʦʣʦʛʠʠ ʠʤʝʝʪ ʧʨʘʢʪʠʯʝʩʢʦʝ 

ʟʥʘʯʝʥʠʝ ʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ: ʩʠʥʪʝʟʝ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠ; 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʨʘʢʪʠʯʝʩʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʜʣʷ ʚʣʘʩʪʥʳʭ ʩʪʨʫʢʪʫʨ ʧʦ 

ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʶ ʢʦʨʨʫʧʮʠʠ; ʧʨʦʛʥʦʟʥʦʡ ʦʮʝʥʢʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ 

ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʶ ʢʦʨʨʫʧʮʠʠ. 

ɿʘʢʦʥʦʪʚʦʨʯʝʩʢʘʷ ʬʫʥʢʮʠʷ ʢʦʨʨʫʧʮʠʦʣʦʛʠʠ ʩʦʩʪʦʠʪ ʚ ʦʙʦʩʥʦʚʘʥʠʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʧʨʠʥʷʪʠʷ ʢʦʥʢʨʝʪʥʳʭ ʥʦʨʤ ʧʨʘʚʘ, ʬʦʨʤ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʢʦʨʨʫʧʮʠʶ ʩ ʫʯʝʪʦʤ ʚʩʝʭ 

ʬʘʢʪʦʨʦʚ ʠ ʪʷʞʝʩʪʠ ʩʦʮʠʘʣʴʥʳʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʩʣʝʜʩʪʚʠʡ ʢʦʨʨʫʧʮʠʠ, ʫʪʘʠʚʘʥʠʷ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʢʦʨʨʫʧʮʠʠ ʠ ʜʨ.  

ʆʧʪʠʤʠʟʘʮʠʦʥʥʘʷ ʬʫʥʢʮʠʷ ʢʦʨʨʫʧʮʠʦʣʦʛʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʳʙʦʨʝ ʦʧʪʠʤʘʣʴʥʳʭ 

(ʥʘʠʣʫʯʰʠʭ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʥʘʧʨʠʤʝʨ, ʤʠʥʠʤʘʣʴʥʳʭ ʟʘʪʨʘʪ ʥʘ ʚʥʝʜʨʝʥʠʝ, 

ʩʢʦʨʝʡʰʝʛʦ ʠʣʠ ʙʦʣʝʝ ʥʘʜʝʞʥʦʛʦ ʫʤʝʥʴʰʝʥʠʷ ʫʨʦʚʥʷ ʢʦʨʨʫʧʮʠʠ ʠ ʪ. ʧ.) ʚʘʨʠʘʥʪʦʚ 

ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠ. 

ʇʨʦʛʥʦʩʪʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ ʢʦʨʨʫʧʮʠʦʣʦʛʠʠ ʦʭʚʘʪʳʚʘʝʪ ʦʮʝʥʢʫ ʩʦʩʪʦʷʥʠʷ ʵʢʦʥʦʤʠʢʠ ʠ 

ʦʙʱʝʩʪʚʘ ʚ ʙʫʜʫʱʝʤ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʜʦʩʪʠʞʝʥʠʷ ʦʧʘʩʥʳʭ ʫʨʦʚʥʝʡ ʢʦʨʨʫʧʮʠʠ 

(ʢʦʨʨʫʧʮʠʦʥʥʦʛʦ ʢʨʠʟʠʩʘ), ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ 

ʦʪʥʦʰʝʥʠʡ ʥʘ ʧʨʝʜʤʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʢʦʨʨʫʧʮʠʠ ʠ ʢʨʠʟʠʩʘ ʫʨʦʚʥʷ ʢʦʨʨʫʧʮʠʠ. 

ʇʨʝʜʫʧʨʝʜʠʪʝʣʴʥʘʷ ʬʫʥʢʮʠʷ ʢʦʨʨʫʧʮʠʦʣʦʛʠʠ ʩʦʩʪʦʠʪ ʚ ʨʝʘʣʠʟʘʮʠʠ ʫʧʨʝʞʜʘʶʱʠʭ ʠ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʛʥʦʟʘ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʟʚʠʪʠʷ 

ʢʦʨʨʫʧʮʠʦʥʥʳʭ ʷʚʣʝʥʠʡ ʠ ʩʠʪʫʘʮʠʠ.  

ʇʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ ʢʦʨʨʫʧʮʠʦʣʦʛʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʜʛʦʪʦʚʢʝ ʛʨʘʞʜʘʥ ʢ ʪʦʤʫ, 

ʯʪʦ: ʢʦʨʨʫʧʮʠʷ ʚ ʧʨʠʥʮʠʧʝ ʚʦʟʤʦʞʥʘ; ʧʨʠ ʵʪʦʤ ʢʦʨʨʫʧʮʠʷ ʥʝ ʜʦʧʫʩʪʠʤʘ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ; ʫʨʦʚʝʥʴ ʢʦʨʨʫʧʮʠʠ ʟʘʚʠʩʠʪ ʦʪ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʠ ʧʦʚʝʜʝʥʠʷ ʥʝ ʪʦʣʴʢʦ ʯʠʥʦʚʥʠʢʦʚ, ʥʦ ʠ ʩʘʤʠʭ ʛʨʘʞʜʘʥ; 
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ʫʨʦʚʝʥʴ ʢʦʨʨʫʧʮʠʠ ʚʦ-ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʚʝʜʝʥʠʝʤ ʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʤʠ ʨʝʰʝʥʠʷʤʠ 

ʩʪʨʫʢʪʫʨ ʫʧʨʘʚʣʝʥʠʷ.  

ʌʫʥʢʮʠʷ ʤʠʥʠʤʠʟʘʮʠʠ ʨʠʩʢʦʚ ʧʨʦʚʘʣʘ ʧʦʣʠʪʠʢʠ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠ (ʠʣʠ 

ʦʪʜʝʣʴʥʳʭ ʤʝʨ ʧʦ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʶ ʢʦʨʨʫʧʮʠʠ) ʩʦʩʪʦʠʪ ʚ ʦʮʝʥʢʝ ʨʠʩʢʦʚ ʦʪʩʫʪʩʪʚʠʷ 

ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʠ ʢʦʨʨʫʧʮʠʠ ʠ/ʠʣʠ ʯʨʝʟʤʝʨʥʦʛʦ ʫʱʝʤʣʝʥʠʷ 

ʜʣʷ ʧʨʘʚ ʠ ʩʚʦʙʦʜ ʯʝʣʦʚʝʢʘ, ʦʙʱʝʩʪʚʘ ʚ ʮʝʣʦʤ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʢʘʢ ʧʦʩʣʝʜʩʪʚʠʷ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʶ ʢʦʨʨʫʧʮʠʠ. 

ɸʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʚ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʠ ʢʦʨʨʫʧʮʠʠ ʪʘʢʦʡ 

ʛʣʦʙʘʣʴʥʦʡ ʧʨʦʙʣʝʤʳ ʢʘʢ ʠʟʤʝʥʝʥʠʝ ʬʠʣʦʩʦʬʠʠ ʠ ʧʘʨʘʜʠʛʤʳ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʚ 

ʠʥʪʝʨʝʩʘʭ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠ. ʊʘʢʦʝ ʫʯʘʩʪʠʝ ʦʙʱʝʩʪʚʘ ʜʦʣʞʥʦ ʙʳʪʴ ʧʦʩʪʦʷʥʥʳʤ ʠ 

ʟʥʘʯʠʤʳʤ. ʋʯʘʩʪʠʝ ʛʣʦʙʘʣʴʥʦʛʦ ʠ ʥʘʮʠʦʥʘʣʴʥʳʭ ʛʨʘʞʜʘʥʩʢʠʭ ʦʙʱʝʩʪʚ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ 

ʪʘʢʠʝ ʘʩʧʝʢʪʳ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠ: ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʠʩʪʦʯʥʠʢʦʚ ʢʦʨʨʫʧʮʠʠ ʚ 

ʩʦʮʠʘʣʴʥʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʬʝʨʘʭ; ʧʨʘʚʠʣʴʥʫʶ ʜʠʘʛʥʦʩʪʠʢʫ ʧʨʠʯʠʥ ʢʦʨʨʫʧʮʠʠ; 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʦʙʩʫʞʜʝʥʠʝ ʦʙʱʝʩʪʚʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʤʝʨ ʧʦ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʶ 

ʢʦʨʨʫʧʮʠʠ; ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʛʨʘʥʠʯʝʥʠʡ ʥʘ ʤʝʨʳ ʧʦ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʶ ʢʦʨʨʫʧʮʠʠ ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʚʦʟʤʦʞʥʦʛʦ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʦʛʨʘʥʠʯʝʥʠʷ ʧʨʘʚ ʠ ʩʚʦʙʦʜ ʯʝʣʦʚʝʢʘ ʧʨʠ 

ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʠ ʢʦʨʨʫʧʮʠʠ; ʫʧʨʝʞʜʘʶʱʫʶ ʠ ʚ ʨʝʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ ʚʨʝʤʝʥʠ ʨʝʘʣʠʟʘʮʠʠ ʤʝʨ 

ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠ ʦʮʝʥʢʫ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʨ ʧʨʦʪʠʚ ʢʦʨʨʫʧʮʠʠ; ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ 

ʚʥʝʜʨʝʥʠʝ ʦʙʳʯʘʝʚ (ʥʦʨʤ) ʩʦʮʠʘʣʴʥʦʛʦ ʠ ʜʝʣʦʚʦʛʦ ʦʙʦʨʦʪʘ, ʦʪʪʦʨʛʘʶʱʠʭ ʢʦʨʨʫʧʮʠʦʥʥʫʶ 

ʩʦʩʪʘʚʣʷʶʱʫʶ; ʧʦʩʪʦʷʥʥʦʝ ʥʘʙʣʶʜʝʥʠʝ ʠ ʦʮʝʥʢʘ ʛʨʘʞʜʘʥʩʢʠʤ ʦʙʱʝʩʪʚʦʤ ʟʥʘʯʝʥʠʡ 

ʩʦʮʠʘʣʴʥʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʢʦʨʨʫʧʮʠʠ. 

ʌʫʥʢʮʠʷ ʩʦʮʠʘʣʠʟʘʮʠʠ ʟʥʘʥʠʡ ʚ ʨʘʤʢʘʭ ʢʦʨʨʫʧʮʠʦʣʦʛʠʠ ʩʦʩʪʦʠʪ ʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ 

ʩʨʝʜʠ ʰʠʨʦʢʠʭ ʩʣʦʝʚ ʥʘʩʝʣʝʥʠʷ ʟʥʘʥʠʡ ʧʦ ʢʦʨʨʫʧʮʠʦʣʦʛʠʠ ʠ ʦʙʦʩʥʦʚʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʨ ʧʦ ʩʥʠʞʝʥʠʶ ʢʦʨʨʫʧʮʠʠ, ʠʟʫʯʝʥʠʠ ʦʩʥʦʚ ʢʦʨʨʫʧʮʠʦʣʦʛʠʠ ʚ ʨʘʤʢʘʭ 

ʚʳʩʰʝʛʦ ʠ ʩʨʝʜʥʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ.  

ʂʘʢ ʫʞʝ ʦʪʤʝʯʘʣʦʩʴ, ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʚ ʯʠʩʣʝ ʧʨʠʯʠʥ ʛʣʦʙʘʣʴʥʦʛʦ ʢʨʠʟʠʩʘ 

ʥʘʭʦʜʠʪʩʷ ʠ ʢʦʨʨʫʧʮʠʷ [2, ʩ. 37].  

ɺ ʥʘʯʘʣʝ 21 ʚʝʢʘ ʚ ʨʘʤʢʘʭ ʛʣʦʙʘʣʠʟʘʮʠʠ ʠ ʢʦʨʨʫʧʮʠʷ ʧʨʠʦʙʨʝʣʘ ʛʣʦʙʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ 

[2, ʩ. 37; 10, ʩ. 37]. ʇʨʠ ʵʪʦʤ ʚʢʣʶʯʘʶʱʠʝ ʢʦʨʨʫʧʮʠʦʥʥʳʝ ʵʣʝʤʝʥʪʳ ʤʝʞʜʫʥʘʨʦʜʥʳʝ çʩʭʝʤʳ 

ʙʠʟʥʝʩʘè ʠʣʠ ʦʙʳʯʘʠ ʜʝʣʦʚʦʛʦ ʦʙʦʨʦʪʘ ʤʦʛʫʪ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ (ʥʘ ʦʩʥʦʚʝ ʤʝʭʘʥʠʟʤʘ 

ʜʝʡʩʪʚʠʷ ʛʣʦʙʘʣʠʟʘʮʠʦʥʥʦʛʦ ʤʫʣʴʪʠʧʣʠʢʘʪʦʨʘ) ʥʘ ʥʘʮʠʦʥʘʣʴʥʳʝ ʵʢʦʥʦʤʠʢʠ. 

ɻʣʦʙʘʣʠʟʘʮʠʦʥʥʳʡ ʤʫʣʴʪʠʧʣʠʢʘʪʦʨ ʢʦʨʨʫʧʮʠʠ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥ ʢʘʢ ʤʝʭʘʥʠʟʤ 

ʧʦʜʨʘʞʘʥʠʷ ʢʦʨʨʫʧʮʠʦʥʥʳʤ ʜʝʡʩʪʚʠʷʤ, ʚʦʟʥʠʢʰʠʤ ʚ ʦʜʥʠʭ ʩʪʨʘʥʘʭ ʚ ʛʣʦʙʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ 

[2, ʩ. 38]. ʇʨʠʯʝʤ ʪʝʥʜʝʥʮʠʷ ʚ ʩʬʝʨʝ ʢʦʨʨʫʧʮʠʠ ʤʦʞʝʪ ʙʳʪʴ ʥʝʛʘʪʠʚʥʘʷ: ʙʳʩʪʨʝʡ ʚʥʝʜʨʷʶʪʩʷ 

ʚ ʧʨʘʢʪʠʢʫ ʥʝ ʩʪʦʣʴʢʦ ʩʪʘʥʜʘʨʪʳ ʯʝʩʪʥʦʛʦ ʙʠʟʥʝʩʘ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʠʟ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ ʚ 

ʨʘʟʚʠʚʘʶʱʠʝʩʷ; ʘ, ʥʘʦʙʦʨʦʪ, ʩʪʘʥʜʘʨʪʳ ʢʦʨʨʫʧʮʠʠ ʚ ʙʠʟʥʝʩʝ ʧʨʦʥʠʢʘʶʪ ʩ ʪʝʨʨʠʪʦʨʠʠ 

ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʙʦʣʝʝ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ. ʇʨʠʯʠʥʦʡ ʵʪʦʛʦ ʷʚʣʝʥʠʷ ʤʦʞʝʪ 

ʙʳʪʴ ʪʦ, ʯʪʦ ʢʦʨʨʫʧʮʠʷ ʩʧʦʩʦʙʥʘ ʩʦʟʜʘʚʘʪʴ ʧʨʝʠʤʫʱʝʩʪʚʘ ʚ ʢʦʥʢʫʨʝʥʪʥʦʡ ʙʦʨʴʙʝ ʠ 

ʧʨʠʥʦʩʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʧʨʠʙʳʣʴ ʫʯʘʩʪʥʠʢʘʤ ʢʦʨʨʫʧʮʠʦʥʥʳʭ ʦʪʥʦʰʝʥʠʡ. ɺ ʩʚʦʶ 

ʦʯʝʨʝʜʴ ʵʪʘ ʢʦʨʨʫʧʮʠʦʥʥʘʷ ʧʦ ʩʚʦʝʡ ʩʫʪʠ (ʘ ʥʝ ʵʢʦʥʦʤʠʯʝʩʢʘʷ) ʩʚʝʨʭʧʨʠʙʳʣʴ ʤʦʞʝʪ ʙʳʪʴ 

ʟʘʜʝʡʩʪʚʦʚʘʥʘ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʠ ʜʘʞʝ ʧʨʠʜʘʥʠʷ ʚʠʜʘ ʟʘʢʦʥʥʳʭ ʜʝʡʩʪʚʠʡ 

ʢʦʨʨʫʧʮʠʦʥʥʳʤ ʩʭʝʤʘʤ. ʕʪʦ ʤʦʞʝʪ ʜʝʣʘʪʴʩʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʦʩʨʝʜʩʪʚʦʤ ʧʦʣʠʪʠʯʝʩʢʦʛʦ 

ʣʦʙʙʠʨʦʚʘʥʠʷ ʧʨʠʥʷʪʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʘʢʪʦʚ (ʥʘʧʨʠʤʝʨ, ʥʘʣʦʛʦʚʦʛʦ 

ʭʘʨʘʢʪʝʨʘ) ʠʣʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʩʦʟʜʘʥʠʷ ʧʨʦʙʝʣʦʚ ʧʨʘʚʘ. 

ʇʦʵʪʦʤʫ ʜʣʷ ʧʦʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʢʦʨʨʫʧʮʠʠ ʚ ʠʥʪʝʨʝʩʘʭ ʚʳʭʦʜʘ ʠʟ ʛʣʦʙʘʣʴʥʦʛʦ ʢʨʠʟʠʩʘ 

ʤʦʛʫʪ ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʩʦʛʣʘʩʦʚʘʥʥʳʝ ʜʝʡʩʪʚʠʷ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʩʦʮʠʘʣʴʥʳʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʩʫʙʲʝʢʪʦʚ. ʊʘʢʠʝ ʩʦʛʣʘʩʦʚʘʥʥʳʝ ʘʥʪʠʢʦʨʨʫʧʮʠʦʥʥʳʝ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ ʘʢʪʳ ʠ ʜʝʡʩʪʚʠʷ 

ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʚʦʟʤʦʞʥʳ ʪʦʣʴʢʦ ʥʘ ʦʩʥʦʚʝ ʰʠʨʦʢʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʟʥʘʥʠʡ ʧʦ 
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ʢʦʨʨʫʧʮʠʦʣʦʛʠʠ, ʚ ʭʦʜʝ ʜʝʷʪʝʣʴʥʦʛʦ ʫʯʘʩʪʠʷ ʚ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʠ ʢʦʨʨʫʧʮʠʠ ʛʨʘʞʜʘʥʩʢʦʛʦ 

ʦʙʱʝʩʪʚʘ. 

ʈʦʣʷʤʠ ʢʦʨʨʫʧʮʠʦʣʦʛʠʠ ʫʩʣʦʚʠʤʩʷ ʥʘʟʳʚʘʪʴ: ʦʮʝʥʢʫ ʚʨʝʜʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, 

ʧʦʩʣʝʜʩʪʚʠʡ ʢʦʨʨʫʧʮʠʠ ʚ ʩʦʮʠʘʣʴʥʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʨʝʜʝ; ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʣʝʟʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʠʤʝʥʝʥʠʷ ʥʘʫʯʥʳʭ ʤʝʪʦʜʦʚ ʢʦʨʨʫʧʮʠʦʣʦʛʠʠ ʚ ʧʨʦʮʝʩʩʘʭ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ 

ʢʦʨʨʫʧʮʠʠ ʥʘ ʧʨʘʢʪʠʢʝ.  

ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʨʦʣʠ ʢʦʨʨʫʧʮʠʦʣʦʛʠʠ ʤʦʛʫʪ ʦʧʨʝʜʝʣʷʪʴʩʷ: ʥʘ ʨʘʟʣʠʯʥʳʭ 

ʠʝʨʘʨʭʠʯʝʩʢʠʭ ʫʨʦʚʥʷʭ (ʤʠʨʦʚʘʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ, ʥʘʮʠʦʥʘʣʴʥʘʷ ʵʢʦʥʦʤʠʢʘ, ʨʝʛʠʦʥ 

ʛʦʩʫʜʘʨʩʪʚʘ, ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʩʫʙʲʝʢʪ ð ʙʦʣʴʰʦʝ, ʩʨʝʜʥʝʝ, ʤʘʣʦʝ ʧʨʝʜʧʨʠʷʪʠʝ); ʜʣʷ 

ʖʨʠʜʠʯʝʩʢʦʡ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ, ʩʦʮʠʘʣʴʥʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʦʜʩʠʩʪʝʤʳ ʠ ʜʣʷ ʠʥʳʭ ʩʬʝʨ 

ʛʦʩʫʜʘʨʩʪʚʘ. 

ɼʣʷ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʠ ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ ʛʦʩʫʜʘʨʩʪʚʘ ʨʦʣʴ 

ʢʦʨʨʫʧʮʠʦʣʦʛʠʠ ʩʦʩʪʦʠʪ ʚ ʩʥʠʞʝʥʠʠ (ʧʦʩʨʝʜʩʪʚʦʤ ʧʦʥʠʞʝʥʠʷ ʨʠʩʢʘ ʢʦʨʨʫʧʮʠʠ) 

ʚʝʨʦʷʪʥʦʩʪʠ ʛʣʦʙʘʣʴʥʦʡ ʛʝʦʧʦʣʠʪʠʯʝʩʢʦʡ ʠ ʩʦʮʠʘʣʴʥʦïɻ ʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʩʪʘʙʠʣʠʟʘʮʠʠ ʠ 

ʩʦʭʨʘʥʝʥʠʠ ʫʩʣʦʚʠʡ ʫʩʪʦʡʯʠʚʦʛʦ ʩʦʮʠʘʣʴʥʦïɻ ʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʵʪʠʭ ʩʠʩʪʝʤ. 

ɼʣʷ ʩʫʙʲʝʢʪʦʚ ʩʦʮʠʘʣʴʥʦïɻ ʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʦʣʴ ʢʦʨʨʫʧʮʠʦʣʦʛʠʠ 

ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʫʤʝʥʴʰʝʥʠʠ ʨʠʩʢʘ ʦʢʘʟʘʪʴʩʷ ʦʜʥʠʤ ʠʟ ʫʯʘʩʪʥʠʢʦʚ ʢʦʨʨʫʧʮʠʦʥʥʳʭ 

ʦʪʥʦʰʝʥʠʡ, ʩʦʟʜʘʥʠʠ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʫʩʪʦʡʯʠʚʦʛʦ ʩʦʮʠʘʣʴʥʦï

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʵʪʦʛʦ ʩʫʙʲʝʢʪʘ. 

ʈʦʣʴ ʢʦʨʨʫʧʮʠʦʣʦʛʠʠ ʜʣʷ ʩʠʩʪʝʤʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʦʪʨʘʞʘʝʪ ʧʦʚʳʰʝʥʠʝ 

ʫʨʦʚʥʷ ʥʘʫʯʥʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʧʦʣʠʪʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʧʦ ʩʥʠʞʝʥʠʶ ʫʨʦʚʥʷ 

ʢʦʨʨʫʧʮʠʠ, ʩʥʠʞʝʥʠʠ ʧʦʣʠʪʠʯʝʩʢʠʭ ʨʠʩʢʦʚ ʜʣʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʫʙʲʝʢʪʦʚ, ʩʥʠʞʝʥʠʠ 

ʨʘʩʭʦʜʘ ʨʝʩʫʨʩʦʚ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʧʦʩʪʘʚʣʝʥʥʳʭ ʩʦʮʠʘʣʴʥʦïɻ ʢʦʥʦʤʠʯʝʩʢʠʭ ʮʝʣʝʡ. ʈʦʣʴ 

ʢʦʨʨʫʧʮʠʦʣʦʛʠʠ ʜʣʷ ʜʨʫʛʠʭ ʩʬʝʨ ʛʦʩʫʜʘʨʩʪʚʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʥʠʞʝʥʠʠ ʧʦʣʠʪʠʯʝʩʢʠʭ (ʨʠʩʢʦʚ 

ʥʝʧʨʘʚʠʣʴʥʳʭ ʨʝʰʝʥʠʡ) ʠ ʩʦʮʠʘʣʴʥʳʭ ʨʠʩʢʦʚ ʜʣʷ ʵʪʠʭ ʩʬʝʨ ʠ ʦʪʨʘʩʣʝʡ (ʦʪʨʘʩʣʝʚʳʭ ʨʠʩʢʦʚ) 

ʛʦʩʫʜʘʨʩʪʚʘ ʢʘʢ ʝʜʠʥʦʛʦ ʮʝʣʦʛʦ. 

ʋʩʣʦʚʠʤʩʷ ʥʘʟʳʚʘʪʴ ʟʘʢʦʥʘʤʠ ʢʦʨʨʫʧʮʠʦʣʦʛʠʠ ʫʥʠʚʝʨʩʘʣʴʥʳʝ, ʫʩʪʦʡʯʠʚʳʝ ʣʦʛʠʯʝʩʢʠʝ 

ʩʚʷʟʠ ʦʧʨʝʜʝʣʷʶʱʠʝ ʚʦʟʥʠʢʥʦʚʝʥʠʝ (ʠʩʪʦʯʥʠʢʠ), ʨʘʟʚʠʪʠʝ, ʧʨʦʷʚʣʝʥʠʝ ʢʦʨʨʫʧʮʠʠ ʢʘʢ 

ʶʨʠʜʠʯʝʩʢʦʛʦ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ, ʩʦʮʠʘʣʴʥʦʛʦ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʷʚʣʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, 

ʟʘʢʦʥʘʤʠ ʢʦʨʨʫʧʮʠʦʣʦʛʠʠ ʤʦʛʫʪ ʩʯʠʪʘʪʴʩʷ ʠ ʬʦʨʤʫʣʠʨʦʚʢʠ, ʦʪʨʘʞʘʶʱʠʝ ʩʫʱʝʩʪʚʝʥʥʳʝ 

ʧʦʚʪʦʨʷʶʱʠʝʩʷ ʥʝʦʙʭʦʜʠʤʳʝ (ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʝ) ʦʪʥʦʰʝʥʠʷ ʠ ʚʟʘʠʤʦʩʚʷʟʠ ʚ 

ʢʦʨʨʫʧʮʠʦʥʥʳʭ ʦʪʥʦʰʝʥʠʷʭ ʤʝʞʜʫ ʩʦʮʠʘʣʴʥʦïɻ ʢʦʥʦʤʠʯʝʩʢʠʤʠ ʩʫʙʲʝʢʪʘʤʠ, ʷʚʣʝʥʠʷʤʠ ʚ 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʧʨʦʮʝʩʩʝ.  

ʇʨʝʜʣʘʛʘʝʪʩʷ ʨʘʩʩʤʦʪʨʝʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʢʦʥʳ ʢʦʨʨʫʧʮʠʦʣʦʛʠʠ: 

1. ʦʙʲʝʢʪʠʚʥʦʡ ʧʨʠʯʠʥʦʡ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢʦʨʨʫʧʮʠʠ ʷʚʣʷʝʪʩʷ ʧʨʝʦʙʣʘʜʘʥʠʝ ʵʛʦʠʟʤʘ ʚ 

ʯʝʣʦʚʝʢʝ ʠ ʝʛʦ ʩʪʨʝʤʣʝʥʠʝ ʢ ʙʦʣʝʝ ʚʳʩʦʢʦʤʫ ʤʘʪʝʨʠʘʣʴʥʦʤʫ ʠ ʩʦʮʠʘʣʴʥʦʤʫ ʩʪʘʪʫʩʫ ʚ 

ʦʙʱʝʩʪʚʝ; 

2. ʬʘʢʪʦʨʦʤ, ʧʦʪʚʦʨʩʪʚʫʶʱʠʤ ʢʦʨʨʫʧʮʠʠ, ʚʳʩʪʫʧʘʝʪ ʧʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʛʦʪʦʚʥʦʩʪʴ 

ʯʝʣʦʚʝʢʘ ʥʘʡʪʠ ʘʨʛʫʤʝʥʪʳ ʠ ʦʧʨʘʚʜʘʪʴ ʩʚʦʠ ʜʝʡʩʪʚʠʷ, ʥʘʨʫʰʘʶʱʠʝ ʘʥʪʠʢʦʨʨʫʧʮʠʦʥʥʦʝ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʠ ʧʨʠʥʮʠʧʳ ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ (ʩʧʨʘʚʝʜʣʠʚʦʩʪʴ, ʯʝʩʪʥʦʩʪʴ, ʜʦʚʝʨʠʝ, 

ʠ ʪ. ʜ.); 

3. ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʩʦʮʠʘʣʴʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʢʦʨʨʫʧʮʠʠ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʣʘʩʪʴ ʢʘʢ ʦʩʥʦʚʫ ʩʦʮʠʘʣʴʥʦʡ ʠʝʨʘʨʭʠʠ ʧʦ ʩʚʦʝʤʫ ʫʩʤʦʪʨʝʥʠʶ ʚ ʠʥʪʝʨʝʩʘʭ 

ʩʫʙʲʝʢʪʦʚ, ʚʩʪʫʧʘʶʱʠʭ ʚ ʢʦʨʨʫʧʮʠʦʥʥʳʡ ʩʛʦʚʦʨ; 

4. ʠʥʩʪʨʫʤʝʥʪʦʤ ʢʦʨʨʫʧʮʠʠ ʤʦʞʝʪ ʙʳʪʴ ʩʦʮʠʘʣʴʥʘʷ ʚʣʘʩʪʴ, ʥʝ ʥʘʭʦʜʷʱʘʷʩʷ ʧʦʜ 

ʵʬʬʝʢʪʠʚʥʳʤ ʢʦʥʪʨʦʣʝʤ ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ; 
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5. ʢʦʨʨʫʧʮʠʷ ʚʳʩʪʫʧʘʝʪ ʩʣʦʞʥʳʤ ʬʠʣʦʩʦʬʩʢʠʤ, ʠʜʝʦʣʦʛʠʯʝʩʢʠʤ, ʧʦʣʠʪʠʯʝʩʢʠʤ, 

ʶʨʠʜʠʯʝʩʢʠʤ, ʩʦʮʠʘʣʴʥʳʤ, ʵʢʦʥʦʤʠʯʝʩʢʠʤ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʤ ʷʚʣʝʥʠʝʤ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʧʦʵʪʦʤʫ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʩʣʦʞʥʘʷ ʥʘʫʯʥʘʷ (ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʘʷ) ʢʘʪʝʛʦʨʠʷ; 

6. ʢʦʨʨʫʧʮʠʷ ʢʘʢ ʩʠʩʪʝʤʥʦʝ, ʩʣʦʞʥʦʝ ʬʠʣʦʩʦʬʩʢʦʝ, ʠʜʝʦʣʦʛʠʯʝʩʢʦʝ, ʧʦʣʠʪʠʯʝʩʢʦʝ, 

ʩʦʮʠʘʣʴʥʦʝ, ʵʢʦʥʦʤʠʯʝʩʢʦʝ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ ʩʦʮʠʘʣʴʥʦïɻ ʢʦʥʦʤʠʯʝʩʢʦʝ ʷʚʣʝʥʠʝ ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʧʨʦʟʨʘʯʥʦʩʪʠ (ʪʨʘʥʩʧʘʨʝʥʪʥʦʩʪʠ) ʠʤʝʝʪ ʜʚʝ ʩʦʩʪʘʚʣʷʶʱʠʝ: ʩʚʦʶ ʩʢʨʳʪʫʶ 

(ʣʘʪʝʥʪʥʫʶ) ʯʘʩʪʴ ʠ ʯʘʩʪʴ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʷʚʥʦʡ (ʥʝ ʣʘʪʝʥʪʥʦʡ);  

7. ʷʚʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʢʦʨʨʫʧʮʠʠ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʧʦʣʠʪʠʯʝʩʢʫʶ, ʩʦʮʠʘʣʴʥʫʶ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʢʦʨʨʫʧʮʠʶ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʣʠʙʦ ʧʨʷʤʦ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʧʫʪʝʤ 

ʥʘʙʣʶʜʝʥʠʷ, ʣʠʙʦ ʦʙʥʘʨʫʞʝʥʳ ʢʦʩʚʝʥʥʳʤʠ ʥʘʫʯʥʳʤʠ ʤʝʪʦʜʘʤʠ, ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ, ʤʝʪʦʜʦʤ ʠʥʪʝʨʚʴʶ ʠ ʪ. ʧ.; 

8. ʢʦʨʨʫʧʮʠʷ ʥʝ ʷʚʣʷʶʱʘʷʩʷ ʩʢʨʳʪʦʡ (ʣʘʪʝʥʪʥʦʡ) ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʘʚʦʚʳʭ ʥʦʨʤ ʤʦʞʝʪ 

ʙʳʪʴ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʘ ʥʘ ʜʚʝ ʯʘʩʪʠ: ʧʝʨʚʘʷ ʯʘʩʪʴ ʧʨʷʤʦ ʥʝ ʟʘʧʨʝʱʝʥʘ ʟʘʢʦʥʦʤ, ʘ ʧʦʵʪʦʤʫ ʥʝ 

ʧʦʜʧʘʜʘʝʪ ʧʦʜ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʝ ʧʨʝʩʣʝʜʦʚʘʥʠʝ; ʚʪʦʨʘʷ ʯʘʩʪʴ, ʢʦʪʦʨʘʷ ʚ ʩʣʫʯʘʝ ʦʙʥʘʨʫʞʝʥʠʷ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʥʘʨʫʰʝʥʠʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ; 

9. ʧʦʣʠʪʠʯʝʩʢʘʷ ʢʦʨʨʫʧʮʠʷ ʤʦʞʝʪ ʥʘʭʦʜʠʪʴ ʩʚʦʝ ʚʳʨʘʞʝʥʠʝ ʚ ʥʝʦʙʦʩʥʦʚʘʥʥʦʤ 

(ʧʨʠʥʮʠʧʘʤʠ ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ) ʧʦʣʫʯʝʥʠʠ ʯʨʝʟʤʝʨʥʦʛʦ ʧʦʣʠʪʠʯʝʩʢʦʛʦ ʨʝʩʫʨʩʘ (ʧʨʘʚ) 

ʦʜʥʠʤʠ ʩʫʙʲʝʢʪʘʤʠ ʩʦʮʠʘʣʴʥʳʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʫʱʝʨʙ ʧʦʣʠʪʠʯʝʩʢʦʤʫ ʨʝʩʫʨʩʫ 

ʜʨʫʛʠʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʫʙʲʝʢʪʦʚ; 

10. ʩʦʮʠʘʣʴʥʘʷ ʢʦʨʨʫʧʮʠʷ ʦʪʨʘʞʘʝʪʩʷ ʚ ʥʝʦʙʦʩʥʦʚʘʥʥʦʤ ʧʨʠʥʮʠʧʘʤʠ ʛʨʘʞʜʘʥʩʢʦʛʦ 

ʦʙʱʝʩʪʚʘ ʠ ʟʘʩʣʫʛʘʤʠ ʧʝʨʝʜ ʦʙʱʝʩʪʚʦʤ ʧʦʣʫʯʝʥʠʠ ʚʳʩʦʢʦʛʦ ʩʦʮʠʘʣʴʥʦʛʦ ʩʪʘʪʫʩʘ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʥʝ ʧʨʘʚʦʚʦʛʦ ʧʦʣʠʪʠʯʝʩʢʦʛʦ ʨʝʩʫʨʩʘ, ʢʣʘʥʦʚʳʭ ʩʚʷʟʝʡ, ʧʣʘʛʠʘʪʘ ʠ ʜʨ.; 

11. ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʢʦʨʨʫʧʮʠʷ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʧʦʣʫʯʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠ ʥʝʦʙʦʩʥʦʚʘʥʥʦʡ 

ʩʚʝʨʭʧʨʠʙʳʣʠ ʧʫʪʝʤ ʥʘʨʫʰʝʥʠʷ ʧʨʠʥʮʠʧʦʚ ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ (ʩʧʨʘʚʝʜʣʠʚʦʩʪʴ, 

ʨʘʚʝʥʩʪʚʦ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʜʨ.) ʠʣʠ ʥʘʨʫʰʝʥʠʷ ʧʨʘʚʠʣ ʯʝʩʪʥʦʡ ʢʦʥʢʫʨʝʥʮʠʠ ʥʘ ʦʩʥʦʚʝ ʚʥʝ 

ʧʨʘʚʦʚʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʣʠʪʠʯʝʩʢʦʛʦ ʠʣʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʨʝʩʫʨʩʘ; 

12. ʟʘʢʦʥ ʦʜʥʦʨʦʜʥʦʩʪʠ ʢʦʨʨʫʧʮʠʦʥʥʦʡ ʩʨʝʜʳ ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʩʫʙʲʝʢʪʳ, ʢʦʪʦʨʳʝ ʥʝ 

ʫʯʘʩʪʚʫʶʪ ʚ ʢʦʨʨʫʧʮʠʠ ʦʪʪʦʨʛʘʶʪʩʷ, ʘ ʢʦʨʨʫʧʮʠʷ ʚʳʰʝ ʩʨʝʜʥʝʛʦ ʫʨʦʚʥʷ ʨʘʟʦʙʣʘʯʘʝʪʩʷ ʠ 

ʥʘʢʘʟʳʚʘʝʪʩʷ, ʥʘʙʣʶʜʘʝʪʩʷ ʩʘʤʦʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʢʦʨʨʫʧʮʠʦʥʥʦʡ ʩʨʝʜʳ; 

13. ʢʦʨʨʫʧʮʠʷ ʤʦʞʥʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʪʴ ʥʘ ʚʳʥʫʞʜʝʥʥʫʶ ʠʣʠ ʠʥʠʮʠʘʪʠʚʥʫʶ: 

ʚʳʥʫʞʜʝʥʥʘʷ ʢʦʨʨʫʧʮʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʪʦʛʜʘ, ʢʦʛʜʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʦʣʦʞʝʥʥʳʭ ʧʦ ʟʘʢʦʥʫ ʠʣʠ 

ʥʝ ʟʘʧʨʝʱʝʥʥʳʭ ʙʣʘʛ, ʩʦʮʠʘʣʴʥʦʛʦ ʩʪʘʪʫʩʘ ʬʠʟʠʯʝʩʢʦʝ ʠʣʠ ʶʨʠʜʠʯʝʩʢʦʝ ʣʠʮʦ ʚʳʥʫʞʜʘʶʪ 

ʚʩʪʫʧʠʪʴ ʚ ʢʦʨʨʫʧʮʠʦʥʥʳʝ ʦʪʥʦʰʝʥʠʷ ʦʙʳʯʘʠ ʜʘʥʥʦʡ ʩʨʝʜʳ ʠʣʠ ʧʦʟʠʮʠʷ ʧʨʦʚʦʣʦʯʝʢ, 

ʧʨʠʥʷʪʘʷ ʜʦʣʞʥʦʩʪʥʳʤ ʣʠʮʦʤ, ʦʪ ʢʦʪʦʨʦʛʦ ʟʘʚʠʩʠʪ ʨʝʰʝʥʠʝ ʚʦʧʨʦʩʘ; 

14. ʢʦʨʨʫʧʮʠʷ ʥʦʩʠʪ ʠʥʠʮʠʘʪʠʚʥʳʡ ʭʘʨʘʢʪʝʨ, ʝʩʣʠ ʥʘʙʣʶʜʘʝʪʩʷ ʠʥʠʮʠʠʨʦʚʘʥʥʳʡ 

ʦʜʥʦʡ ʠʟ ʩʪʦʨʦʥ ʢʦʨʨʫʧʮʠʦʥʥʳʭ ʦʪʥʦʰʝʥʠʡ ʩʛʦʚʦʨ ʚ ʠʥʪʝʨʝʩʘʭ ʧʦʣʫʯʝʥʠʷ ʩʚʝʨʭʧʨʠʙʳʣʠ ʟʘ 

ʩʝʪ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʦʙʱʝʩʪʚʘ; 

15. ʚʩʝ ʷʚʥʳʝ (ʥʝ ʣʘʪʝʥʪʥʳʝ) ʬʦʨʤʳ (ʩʦʩʪʘʚʣʷʶʱʠʝ) ʢʦʨʨʫʧʮʠʠ (ʧʦʣʠʪʠʯʝʩʢʘʷ, 

ʶʨʠʜʠʯʝʩʢʘʷ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʘʷ, ʩʦʮʠʘʣʴʥʘʷ ʠ ʵʢʦʥʦʤʠʯʝʩʢʘʷ) ʥʘʭʦʜʷʪʩʷ ʚ ʩʠʩʪʝʤʥʦʡ ʩʚʷʟʠ 

ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʠ ʦʙʨʘʟʫʶʪ ʥʝʢʦʪʦʨʦʝ ʩʠʩʪʝʤʥʦʝ ʢʦʨʨʫʧʮʠʦʥʥʦʝ ʝʜʠʥʩʪʚʦ;  

16. ʚʩʝ ʬʦʨʤʳ ʠ ʚʠʜʳ ʢʦʨʨʫʧʮʠʠ ʚʟʘʠʤʥʦ (ʜʨʫʛ ʜʣʷ ʜʨʫʛʘ) ʚ ʧʨʦʮʝʩʩʝ ʩʠʩʪʝʤʥʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʦʟʜʘʶʪ ʢʦʨʨʫʧʮʠʦʥʥʫʶ ʩʨʝʜʫ; 

17. ʚʩʝ ʬʦʨʤʳ ʠ ʚʠʜʳ ʢʦʨʨʫʧʮʠʠ ʚʟʘʠʤʥʦ ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʦʪ ʨʘʟʦʙʣʘʯʝʥʠʷ ʜʨʫʛ ʜʣʷ ʜʨʫʛʘ, ʧʨʠʥʠʤʘʶʪ ʩʦʛʣʘʩʦʚʘʥʥʳʝ ʤʝʨʳ ʜʣʷ ʩʥʠʞʝʥʠʷ ʨʠʩʢʘ 

ʨʘʟʦʙʣʘʯʝʥʠʷ ʢʦʨʨʫʧʮʠʠ; 

18. ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʤ ʫʨʦʚʥʝ ʠ ʵʪʘʧʝ ʩʚʦʝʛʦ ʩʠʩʪʝʤʥʦʛʦ ʨʘʟʚʠʪʠʷ ʧʦʣʠʪʠʯʝʩʢʘʷ, 

ʶʨʠʜʠʯʝʩʢʘʷ, ʩʦʮʠʘʣʴʥʘʷ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʢʦʨʨʫʧʮʠʷ ʪʨʘʥʩʬʦʨʤʠʨʫʶʪʩʷ ʚ ʵʢʦʥʦʤʠʯʝʩʢʫʶ 
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ʢʦʨʨʫʧʮʠʶ ʠ ʥʘʭʦʜʷʪ ʩʚʦʝ ʚʳʨʘʞʝʥʠʝ ʚ ʥʝʦʙʦʩʥʦʚʘʥʥʦʤ ʠʣʠ ʥʝʟʘʢʦʥʥʦʤ ʧʦʣʫʯʝʥʠʠ 

ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʠʣʠ ʜʨʫʛʠʭ ʤʘʪʝʨʠʘʣʴʥʳʭ ʙʣʘʛ, ʠʤʝʶʱʠʭ ʜʝʥʝʞʥʫʶ ʦʮʝʥʢʫ; 

19. ʘʣʛʦʨʠʪʤ ʨʘʟʚʠʪʠʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʢʦʨʨʫʧʮʠʠ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʪʘʢʠʝ ʵʪʘʧʳ: 

çʬʠʣʦʩʦʬʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʩʫʙʲʝʢʪʘ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʩʝʙʷ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʢʦʨʨʫʧʮʠʠè ð 

çʩʦʮʠʘʣʴʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʥʝʦʙʦʩʥʦʚʘʥʥʦʛʦ ʧʦʣʠʪʠʯʝʩʢʦʛʦ, ʩʦʮʠʘʣʴʥʦʛʦ ʠʣʠ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ ʩ ʥʘʨʫʰʝʥʠʝʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʠ/ʠʣʠ ʧʨʠʥʮʠʧʦʚ ʛʨʘʞʜʘʥʩʢʦʛʦ 

ʦʙʱʝʩʪʚʘè ð çʠʜʝʦʣʦʛʠʯʝʩʢʘʷ (ʚʣʘʩʪʥʘʷ) ʚʦʟʤʦʞʥʦʩʪʴ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʢʦʨʨʫʧʮʠʦʥʥʳʭ 

ʦʪʥʦʰʝʥʠʷʭè ð çʦʮʝʥʢʘ ʨʠʩʢʘ ʨʘʟʦʙʣʘʯʝʥʠʷ ʠ ʨʝʘʣʴʥʦʛʦ ʥʘʢʘʟʘʥʠʷ ʜʣʷ ʫʯʘʩʪʥʠʢʦʚ 

ʢʦʨʨʫʧʮʠʠè ð çʥʘʨʫʰʝʥʠʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʠ/ʠʣʠ ʧʨʠʥʮʠʧʦʚ ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘè ð 

çʠʟʚʣʝʯʝʥʠʝ ʥʝ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʦʡ ʠ ʥʝʦʙʦʩʥʦʚʘʥʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʠ ʩʚʝʨʭʧʨʠʙʳʣʠ ʠʟ 

ʩʚʦʝʛʦ ʩʦʮʠʘʣʴʥʦʛʦ ʠʣʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘè ð çʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʜʘʥʠʷ ʵʪʦʡ 

ʥʝʦʙʦʩʥʦʚʘʥʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʚʝʨʭʧʨʠʙʳʣʠ ʟʘʢʦʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ (ʚʦʟʤʦʞʥʦʩʪʴ 

ʣʝʛʘʣʠʟʘʮʠʠ ʥʝʟʘʢʦʥʥʦʛʦ ʜʦʭʦʜʘ)è;  

20. ʬʘʢʪʦʨʦʤ, ʧʨʦʪʠʚʦʜʝʡʩʪʚʫʶʱʠʤ ʠ ʩʜʝʨʞʠʚʘʶʱʠʤ ʢʦʨʨʫʧʮʠʶ ʧʨʠ 

ʜʝʤʦʢʨʘʪʠʯʝʩʢʦʤ ʫʩʪʨʦʡʩʪʚʝ ʚʣʘʩʪʠ, ʚʩrʪʫʧʘʝʪ ʧʦʜʢʦʥʪʨʦʣʴʥʦʩʪʴ ʩʦʮʠʘʣʴʥʦʡ ʚʣʘʩʪʠ 

ʛʨʘʞʜʘʥʩʢʦʤʫ ʦʙʱʝʩʪʚʫ ʢʘʢ ʵʣʝʢʪʦʨʘʪʫ;  

21. ʬʘʢʪʦʨʦʤ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠ ʚʳʩʪʫʧʘʝʪ ʨʘʟʜʝʣʝʥʠʝ (ʜʝʢʦʤʧʦʟʠʮʠʷ) 

ʚʣʘʩʪʠ: ʥʘ ʦʩʥʦʚʝ ʜʝʤʦʢʨʘʪʠʯʝʩʢʦʛʦ ʨʘʟʜʝʣʝʥʠʷ ʚʣʘʩʪʝʡ ʥʘ ʟʘʢʦʥʦʜʘʪʝʣʴʥʫʶ, 

ʠʩʧʦʣʥʠʪʝʣʴʥʫʶ, ʩʫʜʝʙʥʫʶ; ʨʘʟʜʝʣʝʥʠʝ ʚʣʘʩʪʠ ʜʦʣʞʥʦʩʪʠ ʠ ʵʢʩʧʝʨʪʥʦʡ ʚʣʘʩʪʠ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʥʘʫʯʥʦʤʫ ʘʥʘʣʠʟʫ ʧʨʠʯʠʥ ʢʦʨʨʫʧʮʠʠ ʠ ʨʝʰʝʥʠʶ ʟʘʜʘʯʠ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʥʪʨʦʣʷ 

ʚʣʘʩʪʠ ʛʨʘʞʜʘʥʩʢʠʤ ʦʙʱʝʩʪʚʦʤ; ʦʛʨʘʥʠʯʝʥʠʝ ʩʨʦʢʘ ʧʨʝʙʳʚʘʥʠʷ ʚʦ ʚʣʘʩʪʠ ʤʦʞʝʪ 

ʧʨʦʪʠʚʦʜʝʡʩʪʚʦʚʘʪʴ ʢʦʨʨʫʧʮʠʠ.  

22. ʢʦʨʨʫʧʮʠʷ ʩʥʠʞʘʝʪʩʷ, ʝʩʣʠ ʚ ʛʦʩʫʜʘʨʩʪʚʝ ʠ ʦʙʱʝʩʪʚʝ ʜʝʡʩʪʚʫʶʪ ʧʨʠʥʮʠʧʳ 

ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ, ʘ ʩʠʩʪʝʤʘ ʧʦʟʠʪʠʚʥʦʛʦ ʧʨʘʚʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʝʩʪʝʩʪʚʝʥʥʦʤʫ ʧʨʘʚʫ; 

23. ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ ʢʦʨʨʫʧʮʠʠ ʙʫʜʝʪ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ, ʝʩʣʠ ʦʥʦ (ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ) 

ʠʤʝʝʪ ʩʠʩʪʝʤʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʝʜʝʪʩʷ ʚ ʬʠʣʦʩʦʬʩʢʦʡ, ʠʜʝʦʣʦʛʠʯʝʩʢʦʡ, 

ʧʦʣʠʪʠʯʝʩʢʦʡ, ʩʦʮʠʘʣʴʥʦʡ, ʵʢʦʥʦʤʠʯʝʩʢʦʡ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʩʬʝʨʘʭ; 

24. ʧʨʠʯʠʥʘʤʠ ʩʥʠʞʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʭʘʥʠʟʤʘ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠ ʚ 

ʦʙʱʝʩʪʚʝ ʤʦʛʫʪ ʙʳʪʴ ʦʛʨʘʥʠʯʝʥʠʝ ʩʚʦʙʦʜʳ ʠ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʧʦʣʠʪʠʯʝʩʢʦʛʦ ʨʝʩʫʨʩʘ 

ʦʪʜʝʣʴʥʳʭ ʩʦʮʠʘʣʴʥʦïɻ ʢʦʥʦʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ; 

25. ʘʥʪʠʢʦʨʨʫʧʮʠʦʥʥʦʝ ʚʣʠʷʥʠʝ ʧʨʠʥʮʠʧʦʚ ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʠ 

ʜʝʤʦʢʨʘʪʠʯʝʩʢʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʧʦʣʠʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʤʦʛʫʪ ʫʤʝʥʴʰʘʪʴʩʷ ʠ ʥʘʨʫʰʘʪʴʩʷ ʧʦʜ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʚʣʘʩʪʥʦʛʦ ʧʦʣʠʪʠʯʝʩʢʦʛʦ, ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ, ʬʠʥʘʥʩʦʚʦʛʦ ʨʝʩʫʨʩʘ, ʧʫʪʝʤ 

ʤʦʥʦʧʦʣʠʟʘʮʠʠ ʉʄʀ, ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʷ ʦʙʱʝʩʪʚʝʥʥʳʤ 

ʩʦʟʥʘʥʠʝʤ; 

26. ʩʚʦʙʦʜʘ ʠʥʬʦʨʤʘʮʠʠ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠ 

ʧʦʩʨʝʜʩʪʚʦʤ ʧʫʙʣʠʢʘʮʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʦʙʥʘʨʫʞʝʥʠʝ ʢʦʨʨʫʧʮʠʠ, ʦʮʝʥʢʫ ʫʨʦʚʥʷ 

ʢʦʨʨʫʧʮʠʠ, ʩʠʥʪʝʟ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʨ ʧʨʦʪʠʚ ʢʦʨʨʫʧʮʠʠ, ʩʥʠʞʝʥʠʝ ʨʠʩʢʦʚ ʠʟʣʠʰʥʝʛʦ 

ʫʱʝʤʣʝʥʠʷ ʧʨʘʚ ʠ ʩʚʦʙʦʜ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠ; 

27. ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʧʦʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʢʦʨʨʫʧʮʠʠ ʤʦʞʥʦ ʧʨʠʟʥʘʪʴ ʦʙʥʦʚʣʝʥʠʝ 

ʬʠʣʦʩʦʬʠʠ, ʠʜʝʦʣʦʛʠʠ, ʧʦʣʠʪʠʢʠ, ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʦʣʠʪʠʯʝʩʢʦʛʦ ʤʝʭʘʥʠʟʤʘ ʚ ʦʙʱʝʩʪʚʝ 

ʵʣʝʤʝʥʪʘʤʠ ʠ ʤʝʨʦʧʨʠʷʪʠʷʤʠ, ʥʘʮʝʣʝʥʥʳʤʠ ʥʘ ʫʤʝʥʴʰʝʥʠʝ ʫʨʦʚʥʷ ʢʦʨʨʫʧʮʠʠ; 

28. ʧʨʦʮʝʩʩ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʢʦʨʨʫʧʮʠʠ ʚ ʛʦʩʫʜʘʨʩʪʚʝ ʠ ʦʙʱʝʩʪʚʝ ʤʦʞʝʪ ʨʘʟʚʠʚʘʪʴʩʷ 

ʧʦ ʩʣʝʜʫʶʱʝʤʫ ʘʣʛʦʨʠʪʤʫ: çʩʠʥʪʝʟ ʬʠʣʦʩʦʬʠʠ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠ ʚ ʦʙʱʝʩʪʚʝè ð 

çʩʠʥʪʝʟ ʠʜʝʦʣʦʛʠʠ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠè ð çʩʠʥʪʝʟ ʧʦʣʠʪʠʢʠ ʢʘʢ ʩʠʩʪʝʤʳ ʤʝʨ 

ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠè ð çʢʦʥʪʨʦʣʴ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʨ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ 

ʢʦʨʨʫʧʮʠʠè ð çʧʦʩʪʦʷʥʥʳʡ ʠ ʜʦʩʪʦʚʝʨʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʠ ʢʦʥʪʨʦʣʴ ʫʨʦʚʥʷ ʢʦʨʨʫʧʮʠʠè; 
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29. ʚʣʠʷʥʠʝ ʛʣʦʙʘʣʴʥʳʭ ʢʦʨʨʫʧʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʥʘʮʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ ʤʦʞʝʪ 

ʧʦʨʦʞʜʘʪʴ ʢʦʨʨʝʣʷʮʠʦʥʥʳʡ ʢʦʨʨʫʧʮʠʦʥʥʳʡ ʨʠʩʢ ð ʨʠʩʢ, ʦʪʨʘʞʘʶʱʠʡ ʫʩʠʣʝʥʠʝ ʠ/ʠʣʠ 

ʩʥʠʞʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʨ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʩʥʠʞʝʥʠʝ ʢʦʨʨʫʧʮʠʠ ʟʘ ʩʯʝʪ ʚʦʟʜʝʡʩʪʚʠʷ 

ʛʣʦʙʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ;  

30. ʠʟʙʳʪʦʯʥʳʝ ʤʝʨʳ ʧʦ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʶ ʢʦʨʨʫʧʮʠʠ ʩʧʦʩʦʙʥʳ ʠʟʣʠʰʥʝ ʟʥʘʯʠʪʝʣʴʥʦ 

ʫʱʝʤʣʷʪʴ ʛʨʘʞʜʘʥʩʢʠʝ ʧʨʘʚʘ ʠ ʩʚʦʙʦʜʳ ʯʝʣʦʚʝʢʘ ʠ ʭʦʟʷʡʩʪʚʫʶʱʠʭ ʩʫʙʲʝʢʪʦʚ, ʟʘʤʝʜʣʷʪʴ 

ʩʦʮʠʘʣʴʥʦʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ. 

ɻʥʦʩʝʦʣʦʛʠʯʝʩʢʦʝ (ʧʦʟʥʘʚʘʪʝʣʴʥʦʝ) ʟʥʘʯʝʥʠʝ ʨʘʟʚʠʪʠʷ ʦʙʱʝʡ ʪʝʦʨʠʠ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ 

ʢʦʨʨʫʧʮʠʠ (ʢʦʨʨʫʧʮʠʦʣʦʛʠʠ) ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦʟʜʘʥʠʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʶʨʠʜʠʯʝʩʢʠʭ, ʩʦʮʠʘʣʴʥʳʭ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ, 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʩʬʝʨʝ ʢʦʨʨʫʧʮʠʠ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ 

ʢʦʨʨʫʧʮʠʠ, ʩʠʥʪʝʟʠʨʫʝʪ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ 

(ʩʦʩʪʦʷʥʠʷ ʢʦʨʨʫʧʮʠʠ ʠ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠ). ʇʨʠ ʵʪʦʤ ʢʘʞʜʘʷ ʠʟ ʬʫʥʢʮʠʡ 

ʢʦʨʨʫʧʮʠʦʣʦʛʠʠ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʧʝʨʩʧʝʢʪʠʚʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʦʨʨʫʧʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʤʝʪʦʜʦʚ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠ. 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʢʦʨʨʫʧʮʠʦʣʦʛʠʠ ʚ ʫʩʣʦʚʠʷʭ ʧʦʩʪʠʥʜʫʩʪʨʠʘʣʴʥʦʡ ʛʣʦʙʘʣʠʟʘʮʠʠ 

ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʙʫʜʫʯʠ ʨʘʟʚʝʨʥʫʪʦʡ 

ʦʙʱʝʡ ʪʝʦʨʠʝʡ ʦʥʘ ʧʦʟʚʦʣʷʝʪ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʠ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʧʨʠʤʝʥʷʪʴ ʥʘ ʧʨʘʢʪʠʢʝ 

ʟʥʘʥʠʷ ʧʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʨʘʟʨʦʟʥʝʥʥʳʭ ʠ ʯʘʩʪʥʦʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʠʭ ʧʨʷʤʦʤʫ 

ʥʘʟʥʘʯʝʥʠʶ ʚ ʧʨʦʮʝʩʩʘʭ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠ. 

ʇʦʩʢʦʣʴʢʫ ʢʦʨʨʫʧʮʠʷ ʧʨʠʚʦʜʠʪ ʢ ʫʱʝʨʙʫ ʜʣʷ ʩʦʮʠʘʣʴʥʦïɻ ʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 

ʵʢʦʥʦʤʠʢʠ ʠ ʦʙʱʝʩʪʚʘ, ʪʦ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʧʦʥʷʪʠʡ ʢʦʨʨʫʧʮʠʦʣʦʛʠʠ ʩʣʝʜʫʝʪ ʧʨʠʟʥʘʪʴ 

ʧʦʥʷʪʠʝ çʢʦʨʨʫʧʮʠʦʥʥʦʛʦ ʨʠʩʢʘè. 

ʇʨʠ ʵʪʦʤ ʨʠʩʢʦʤ ʢʦʨʨʫʧʮʠʠ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʠ/ʠʣʠ ʫʱʝʨʙ ʦʪ ʧʦʷʚʣʝʥʠʷ 

ʢʦʨʨʫʧʮʠʦʥʥʳʭ ʦʪʥʦʰʝʥʠʡ, ʥʘʩʪʫʧʣʝʥʠʷ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʢʦʨʨʫʧʮʠʦʥʥʳʭ 

ʦʪʥʦʰʝʥʠʡ ʜʣʷ ʚʩʝʭ ʩʬʝʨ ʧʦʣʠʪʠʢʠ, ʵʢʦʥʦʤʠʢʠ ʠ ʦʙʱʝʩʪʚʘ ʚ ʮʝʣʦʤ [2, ʩ. 38]. 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʶ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʩʣʝʜʩʪʚʠʡ ʢʦʨʨʫʧʮʠʠ ʣʦʛʠʯʥʦ ʘʥʘʣʠʟ ʚʣʠʷʥʠʷ 

ʢʦʨʨʫʧʮʠʠ ʥʘ ʪʘʢʠʭ ʫʨʦʚʥʷʭ: ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʦʤ ʫʨʦʚʥʝ, ʤʠʢʨʦʵʢʦʥʦʤʠʯʝʩʢʦʤ ʫʨʦʚʥʝ; 

ʤʝʟʦʵʢʦʥʦʤʠʯʝʩʢʦʤ ʫʨʦʚʥʝ. 

ʄʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʦʝ ʚʣʠʷʥʠʝ ʢʦʨʨʫʧʮʠʠ ʣʦʛʠʯʥʦ ʠʩʩʣʝʜʦʚʘʪʴ ʥʘ ʫʨʦʚʥʝ 

ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʬʠʥʘʥʩʦʚʦʡ ʩʠʩʪʝʤʳ ʩʪʨʘʥʳ.  

ʇʦʩʢʦʣʴʢʫ ʢʦʨʨʫʧʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʥʘʟʚʘʥʘ ʠ ʚʠʜʦʤ ʩʦʮʠʘʣʴʥʦïɻ ʢʦʥʦʤʠʯʝʩʢʠʭ 

ʦʪʥʦʰʝʥʠʡ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʶ ʚʘʣʦʚʦʛʦ ʚʥʫʪʨʝʥʥʝʛʦ ʧʨʦʜʫʢʪʘ (ɺɺʇ) ʠ 

ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʜʦʭʦʜʘ, ʪʦ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʠ ʘʥʘʣʠʟʝ ʚʣʠʷʥʠʷ ʢʦʨʨʫʧʮʠʠ ʣʦʛʠʯʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚʣʠʷʥʠʝ ʢʦʨʨʫʧʮʠʠ ʥʘ ʣʝʛʘʣʴʥʳʝ ʬʠʥʘʥʩʦʚʳʝ ʦʪʥʦʰʝʥʠʷ. 

ʆʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʷʚʣʷʝʪʩʷ ʚʘʣʦʚʦʡ ʚʥʫʪʨʝʥʥʠʡ 

ʧʨʦʜʫʢʪ (ɺɺʇ) ʩʪʨʘʥʳ. ɺɺʇ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ 

ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ, ʠʥʪʝʛʨʠʨʫʶʱʠʡ ʨʳʥʦʯʥʫʶ ʩʪʦʠʤʦʩʪʴ ʚʩʝʭ ʢʦʥʝʯʥʳʭ ʪʦʚʘʨʦʚ ʠ 

ʫʩʣʫʛ (ʪʦ ʝʩʪʴ ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʫʧʦʪʨʝʙʣʝʥʠʷ, ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʣʠ 

ʧʨʠʤʝʥʝʥʠʷ), ʧʨʦʠʟʚʝʜʝʥʥʳʭ ʟʘ ʛʦʜ ʚʦ ʚʩʝʭ ʦʪʨʘʩʣʷʭ ʵʢʦʥʦʤʠʢʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʩʫʜʘʨʩʪʚʘ 

ʜʣʷ ʧʦʪʨʝʙʣʝʥʠʷ, ʵʢʩʧʦʨʪʘ ʠ ʥʘʢʦʧʣʝʥʠʷ, ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʮʠʦʥʘʣʴʥʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʬʘʢʪʦʨʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʬʠʥʘʥʩʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʠʥʩʪʨʫʤʝʥʪ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʠ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʘʣʦʚʦʛʦ ʚʥʫʪʨʝʥʥʝʛʦ ʧʨʦʜʫʢʪʘ (ɺɺʇ) ʛʦʩʫʜʘʨʩʪʚʘ, ʬʠʥʘʥʩʦʚʳʭ 

ʨʝʩʫʨʩʦʚ ʧʨʝʜʧʨʠʷʪʠʡ, ʩʝʤʴʠ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ 

ʩʪʨʫʢʪʫʨʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ, ʢʘʢ ʦʨʛʘʥʠʟʘʮʠʡ, ʪʘʢ ʠ ʙʶʜʞʝʪʦʚ [25, ʩ. 38]. ʆʩʥʦʚʥʳʤ 

ʤʘʪʝʨʠʘʣʴʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʜʝʥʝʞʥʳʭ ʬʦʥʜʦʚ ʠ ʜʦʭʦʜʦʚ ʚʳʩʪʫʧʘʝʪ ʥʘʮʠʦʥʘʣʴʥʳʡ ʜʦʭʦʜ 

ʩʪʨʘʥʳ: ʚʥʦʚʴ ʩʦʟʜʘʥʥʘʷ ʩʪʦʠʤʦʩʪʴ ʠʣʠ ʩʪʦʠʤʦʩʪʴ ʚʘʣʦʚʦʛʦ ʚʥʫʪʨʝʥʥʝʛʦ ʧʨʦʜʫʢʪʘ ʟʘ 
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ʚʳʯʝʪʦʤ ʧʦʪʨʝʙʣʝʥʥʳʭ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʨʫʜʠʡ ʠ ʩʨʝʜʩʪʚ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺʝʣʠʯʠʥʘ 

ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʜʦʭʦʜʘ ʦʧʨʝʜʝʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʦʙʱʝʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʧʦʪʨʝʙʥʦʩʪʝʡ ʠ ʭʘʨʘʢʪʝʨ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ (ʥʘʧʨʠʤʝʨ, ʨʘʩʰʠʨʝʥʥʦʝ 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ).  

ʇʨʠ ʵʪʦʤ ʥʘʮʠʦʥʘʣʴʥʳʡ ʜʦʭʦʜ ʧʨʠʥʷʪʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʪʴ ʥʘ ʜʚʝ ʯʘʩʪʠ: ʬʦʥʜ 

ʧʦʪʨʝʙʣʝʥʠʷ ʠ ʬʦʥʜ ʥʘʢʦʧʣʝʥʠʷ. ʉʦʦʪʥʦʰʝʥʠʝ ʬʦʥʜ ʧʦʪʨʝʙʣʝʥʠʷ ʠ ʬʦʥʜ ʥʘʢʦʧʣʝʥʠʷ 

ʦʧʨʝʜʝʣʷʝʪ ʧʨʦʧʦʨʮʠʠ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʢʠ ʠ ʝʝ ʩʪʨʫʢʪʫʨʫ [25, ʩ. 44]. ʆʜʥʘʢʦ, ʚ ʫʩʣʦʚʠʷʭ 

ʨʘʟʚʠʪʦʡ ʢʦʨʨʫʧʮʠʠ ʫʤʝʥʴʰʘʝʪʩʷ ʬʦʥʜ ʧʦʪʨʝʙʣʝʥʠʷ ʧʦ ʧʨʠʯʠʥʝ ʪʦʛʦ, ʯʪʦ ʬʘʢʪʠʯʝʩʢʠ 

ʥʘʩʝʣʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʣʘʪʠʪ çʢʦʨʨʫʧʮʠʦʥʥʳʡ ʥʘʣʦʛè, ʚʣʘʯʝʥʥʳʡ ʚ ʩʪʦʠʤʦʩʪʴ ʪʦʚʘʨʦʚ ʠ 

ʫʩʣʫʛ. ʅʘʧʨʠʤʝʨ, ʠʟ ʉʄʀ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʦʢʦʣʦ 50% ʩʪʦʠʤʦʩʪʠ ʢʚʘʨʪʠʨ ʩʦʩʪʘʚʣʷʝʪ 

ʢʦʨʨʫʧʮʠʦʥʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ (ʢʦʨʨʫʧʮʠʦʥʥʳʡ ʥʘʣʦʛ). ɸʥʘʣʦʛʠʯʥʳʝ ʢʦʨʨʫʧʮʠʦʥʥʳʝ 

ʩʦʩʪʘʚʣʷʶʱʠʝ ʩʦʜʝʨʞʘʪʩʷ ʚ ʮʝʥʝ ʚʩʝʭ ʦʧʣʘʯʠʚʘʝʤʳʭ ʥʘʩʝʣʝʥʠʝʤ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ. ʕʪʦ 

ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʢʘʯʝʩʪʚʦ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ ʚ ʩʪʨʘʥʝ. ʆʜʥʘʢʦ ʚ 

ʜʦʧʦʣʥʝʥʠʝ ʢ ʦʧʠʩʘʥʥʦʤʫ ʬʘʢʪʠʯʝʩʢʦʤʫ ʩʦʢʨʘʱʝʥʠʶ ʬʦʥʜʘ ʧʦʪʨʝʙʣʝʥʠʷ ʢʦʨʨʫʧʮʠʷ 

ʧʨʠʚʦʜʠʪ ʠ ʢ ʨʘʟʜʝʣʝʥʠʶ ʬʦʥʜʘ ʥʘʢʦʧʣʝʥʠʷ ʥʘ ʜʚʝ ʯʘʩʪʠ, ʦʪʣʠʯʘʶʱʠʝʩʷ ʩʧʝʮʠʬʠʢʦʡ. ʇʨʠ 

ʵʪʦʤ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʦʙʩʪʚʝʥʥʦ ʬʦʥʜ ʥʘʢʦʧʣʝʥʠʷ (ʨʘʩʭʦʜʫʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ 

ʠʥʚʝʩʪʠʮʠʠ ʚ ʨʘʟʚʠʪʠʝ) ʠ ʬʦʥʜ ʢʦʨʨʫʧʮʠʦʥʥʦʛʦ ʥʘʢʦʧʣʝʥʠʷ, ʢʦʪʦʨʳʡ, ʚ ʦʩʥʦʚʥʦʤ, 

ʚʳʧʦʣʥʷʝʪ ʨʦʣʴ ʙʦʛʘʪʩʪʚʘ (ʥʝ ʫʯʘʩʪʚʫʝʪ ʚ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʧʨʦʮʝʩʩʝ) ʠ ʯʘʩʪʦ 

ʩʢʨʳʚʘʝʪʩʷ ʝʛʦ ʚʣʘʜʝʣʴʮʘʤʠ (ʧʨʠʤʝʨ: ʦʛʨʦʤʥʳʝ ʩʫʤʤʳ ʥʘʣʠʯʥʳʭ ʜʝʥʝʛ, ʦʙʥʘʨʫʞʠʚʘʝʤʳʝ 

ʧʨʠ ʦʙʳʩʢʘʭ ʧʨʠ ʠʟʚʝʩʪʥʳʭ ʘʨʝʩʪʘʭ ʯʠʥʦʚʥʠʢʦʚ). 

ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʵʪʦʤʫ ʧʨʠ ʦʮʝʥʢʝ ʚʣʠʷʥʠʷ ʢʦʨʨʫʧʮʠʠ ʥʘ ʬʠʥʘʥʩʦʚʫʶ ʩʠʩʪʝʤʫ ʩʪʨʘʥʳ 

ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʩ ʧʨʦʠʟʚʦʜʠʤʳʭ ʧʨʦʜʫʢʪʦʚ ʩʦʛʣʘʩʥʦ ʂʦʥʩʪʠʪʫʮʠʠ ʈʦʩʩʠʠ ʚʟʠʤʘʶʪʩʷ 

ʥʘʣʦʛʠ, ʢʦʪʦʨʳʝ ʩʪʘʥʦʚʷʪʩʷ ʥʘʣʦʛʦʚʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʙʶʜʞʝʪʥʳʭ ʜʦʭʦʜʦʚ. ɺ ʈʦʩʩʠʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʙʶʜʞʝʪ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 25% ɺɺʇ ʩʪʨʘʥʳ. ɺ ʩʣʫʯʘʝ ʩʫʱʝʩʪʚʦʚʘʥʠʷ 

ʢʦʨʨʫʧʮʠʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʫʙʲʝʢʪʦʚ, ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʦʨʛʘʥʦʚ, ʥʘʣʦʛʦʚʳʭ ʦʨʛʘʥʦʚ, 

ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʯʘʩʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʫʙʲʝʢʪʦʚ (ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʣʷʶʪ ʪʘʢ 

ʥʘʟʳʚʘʝʤʫʶ çʪʝʥʝʚʫʶ ʵʢʦʥʦʤʠʢʫè) ʧʦʣʫʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʘʪʴ ʙʝʟ ʫʧʣʘʪʳ ʥʘʣʦʛʦʚ. ʇʦ 

ʦʮʝʥʢʘʤ ʵʢʩʧʝʨʪʦʚ ʦʙʲʝʤ ʪʝʥʝʚʦʡ ʵʢʦʥʦʤʠʢʠ ʈʦʩʩʠʠ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ ʦʢʦʣʦ 40%. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʨʨʫʧʮʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʙʶʜʞʝʪ ʠ 

ʚʥʝʙʶʜʞʝʪʥʳʝ ʬʦʥʳ (ʇʌʈ, ʌʆʄʉ, ʌʉʉ) ʤʦʛʫʪ ʥʝʜʦʧʦʣʫʯʘʪʴ ʦʢʦʣʦ 40% ʜʦʭʦʜʦʚ. ʕʪʦ ʚ 

ʪʘʢʦʡ ʞʝ ʧʨʦʧʦʨʮʠʠ ʩʥʠʞʘʝʪ ʠʟ ʚʦʟʤʦʞʥʦʩʪʠ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʩʦʮʠʘʣʴʥʦïɻ ʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ ʠ ʩʦʮʠʘʣʴʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʛʨʘʞʜʘʥ ʩʪʨʘʥʳ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʵʬʬʝʢʪʠʚʥʦʤ 

ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʠ ʢʦʨʨʫʧʮʠʠ ʧʝʥʩʠʠ ʤʦʛʣʠ ʙʳ ʙʳʪʴ ʚʳʰʝ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʥʘ 40%. ʕʪʘ 

ʦʮʝʥʢʘ ʢʦʩʚʝʥʥʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʢʘʢ ʠʟʚʝʩʪʥʦ ʠʟ ʉʄʀ ʦʬʠʮʠʘʣʴʥʦ ʧʨʠʟʥʘʝʪʩʷ, ʯʪʦ 

ʥʝ ʯʠʩʣʷʪʩʷ ʧʣʘʪʝʣʴʱʠʢʘʤʠ ʚ ʇʌʈ ʦʢʦʣʦ 40% ʨʘʙʦʪʘʶʱʝʛʦ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʠ. ʇʨʠ ʵʪʦʤ 

ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʝʡʩʪʚʫʶʱʝʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʪʘʢʦʚʦ, ʯʪʦ ʦʪʢʨʳʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ 

ʨʘʙʦʪʦʜʘʪʝʣʷʤ ʧʦʣʥʦʩʪʴʶ ʣʝʛʘʣʴʥʦ ʦʧʣʘʯʠʚʘʪʴ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ ʥʘʝʤʥʳʤʠ ʨʘʙʦʪʥʠʢʘʤʠ 

ʧʦ ʜʦʛʦʚʦʨʘʤ ʧʦʜʨʷʜʘ ʙʝʟ ʫʧʣʘʪʳ ʚʟʥʦʩʦʚ ʚ ʇʌʈ.  

ʈʘʩʩʤʦʪʨʠʤ ʚʣʠʷʥʠʝ ʢʦʨʨʫʧʮʠʠ ʥʘ ʤʠʢʨʦʵʢʦʥʦʤʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʠʟʚʝʩʪʥʦʡ ʤʦʜʝʣʠ. ʄʦʜʝʣʴ çʠʟʜʝʨʞʢʠïʦʙʲʝʤïʧʨʠʙʳʣʴ (ʉïVïP)è ʧʦʟʚʦʣʷʝʪ ʩʚʷʟʘʪʴ 

ʬʠʥʘʥʩʦʚʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠʣʠ ʢʦʤʤʝʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʦʨʛʘʥʠʟʘʮʠʡ 

[34, ʩ. 218]. ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʤʦʜʝʣʠ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʚʩʝ ʠʟʜʝʨʞʢʠ ʦʨʛʘʥʠʟʘʮʠʠ ʤʦʛʫʪ 

ʙʳʪʴ ʨʘʟʜʝʣʝʥʳ ʚ ʜʘʥʥʦʤ ʧʝʨʠʦʜʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʚʳʙʨʘʥʥʦʛʦ 

ʧʦʢʘʟʘʪʝʣʷ ʜʝʷʪʝʣʴʥʦʩʪʠ (ʥʘʧʨʠʤʝʨ, ʦʙʦʨʦʪʘ ʠʣʠ ʧʨʦʜʫʢʮʠʠ, ʚ ʥʘʪʫʨʘʣʴʥʳʭ ʠʣʠ ʜʝʥʝʞʥʳʭ 

ʝʜʠʥʠʮʘʭ) ʥʘ ʧʦʩʪʦʷʥʥʳʝ ʠ ʧʝʨʝʤʝʥʥʳʝ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʧʦʣʥʝʥʠʷ ʵʪʦʡ ʫʧʨʦʱʝʥʥʦʡ 

ʛʠʧʦʪʝʟʳ, ʘ ʪʘʢʞʝ ʠ ʥʝʢʦʪʦʨʳʭ ʜʨʫʛʠʭ ʧʨʝʜʧʦʣʦʞʝʥʠʷʭ, ʨʝʟʫʣʴʪʘʪ ʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʣʫʯʘʝʪ ʘʥʘʣʠʪʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ. ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʤʦʜʝʣʠ ʚ ʫʩʣʦʚʠʷʭ 

ʥʘʣʠʯʠʷ ʢʦʨʨʫʧʮʠʠ ʠʩʧʦʣʴʟʫʝʤ ʪʘʢʠʝ ʦʙʦʟʥʘʯʝʥʠʷ: 
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Qk ð ʦʙʲʝʤ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚʳʨʘʞʝʥʥʳʡ ʚ ʥʘʪʫʨʘʣʴʥʳʭ ʝʜʠʥʠʮʘʭ ʧʨʦʜʘʞʠ; 

v ð ʧʝʨʝʤʝʥʥʳʝ ʠʟʜʝʨʞʢʠ ʥʘ ʝʜʠʥʠʮʫ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʧʨʦʮʝʩʩʦʤ; 

vk ð ʢʦʨʨʫʧʮʠʦʥʥʳʝ ʧʝʨʝʤʝʥʥʳʝ ʠʟʜʝʨʞʢʠ ʥʘ ʝʜʠʥʠʮʫ; 

F ð ʩʫʤʤʘ ʧʦʩʪʦʷʥʥʳʭ ʠʟʜʝʨʞʝʢ (ʦʙʱʠʝ ʧʦʩʪʦʷʥʥʳʝ ʟʘʪʨʘʪʳ); 

Fk ð ʩʫʤʤʘ ʧʦʩʪʦʷʥʥʳʭ ʢʦʨʨʫʧʮʠʦʥʥʳʭ ʠʟʜʝʨʞʝʢ (ʦʙʱʠʝ ʢʦʨʨʫʧʮʠʦʥʥʳʝ ʧʦʩʪʦʷʥʥʳʝ 

ʟʘʪʨʘʪʳ); 

p ð ʧʨʦʜʘʞʥʘʷ ʮʝʥʘ ʟʘ ʝʜʠʥʠʮʫ. 

ʊʝʧʝʨʴ ʤʦʞʥʦ ʥʘʡʪʠ: 

1) ʦʙʦʨʦʪ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʫʩʣʦʚʠʷʭ ʢʦʨʨʫʧʮʠʠ (ʩʪʦʠʤʦʩʪʥʦʝ ʚʳʨʘʞʝʥʠʝ ʝʛʦ ʧʨʦʜʘʞ): 

 

V k = p Q k; 

 

2) ʧʨʠʙʳʣʴ ʥʘ ʧʝʨʝʤʝʥʥʳʝ ʠʟʜʝʨʞʢʠ ʚ ʫʩʣʦʚʠʷʭ ʢʦʨʨʫʧʮʠʠ (M k) ʢʘʢ ʨʘʟʥʠʮʫ ʤʝʞʜʫ 

ʦʙʦʨʦʪʦʤ ʠ ʧʝʨʝʤʝʥʥʳʤʠ ʠʟʜʝʨʞʢʘʤʠ: 

 

Mk = (p ī (v+ vk)) Q k ʠʣʠ M  k = m k V k; 

 

ʝʩʣʠ ʦʙʦʟʥʘʯʠʪʴ m k ð ʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʧʝʨʝʤʝʥʥʳʤʠ ʠʟʜʝʨʞʢʘʤʠ ʠ ʦʙʦʨʦʪʦʤ, 

ʥʦʨʤʦʡ ʠʣʠ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʧʨʠʙʳʣʠ ʥʘ ʧʝʨʝʤʝʥʥʳʝ ʠʟʜʝʨʞʢʠ. ɽʩʣʠ ʧʦʜʨʘʟʫʤʝʚʘʶʪ 

ʧʦʩʪʦʷʥʥʳʝ ʠʟʜʝʨʞʢʠ, ʪʦ m ð ʥʘʟʳʚʘʶʪ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʧʦʛʣʦʱʝʥʠʷ; 

3) ʯʠʩʪʳʡ ʨʝʟʫʣʴʪʘʪ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ (R k), ʠʟʤʝʨʷʝʤʳʡ ʣʠʙʦ ʨʘʟʥʦʩʪʴʶ 

ʤʝʞʜʫ ʦʙʦʨʦʪʦʤ ʠ ʦʙʱʠʤʠ ʠʟʜʝʨʞʢʘʤʠ, ʣʠʙʦ ʨʘʟʥʦʩʪʴʶ ʤʝʞʜʫ ʧʨʠʙʳʣʴʶ ʥʘ ʧʝʨʝʤʝʥʥʳʝ 

ʠʟʜʝʨʞʢʠ ʠ ʧʦʩʪʦʷʥʥʳʤʠ ʠʟʜʝʨʞʢʘʤʠ ʤʦʞʝʪ ʙʳʪʴ ʥʘʡʜʝʥ ʧʦ ʬʦʨʤʫʣʘʤ: 

 

R = pĿ Q k ī ((v+ vk) Q + (F+ Fk)) 

ʠʣʠ R = (p ī (v+ vk))Ŀ Q ī (F +Fk) ʠʣʠ R = m (v+ vk) ī (F+Fk) 

 

ʀʩʭʦʜʷ ʠʟ ʧʨʠʚʝʜʝʥʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʤʦʞʥʦ ʧʦʩʪʨʦʠʪʴ ʛʨʘʬʠʢ ʙʝʟʫʙʳʪʦʯʥʦʩʪʠ ʠ 

ʦʧʨʝʜʝʣʠʪʴ ʧʦʨʦʛ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ (ʢʨʠʪʠʯʝʩʢʠʡ ʧʦʨʦʛ, ʥʫʣʝʚʫʶ ʪʦʯʢʫ). 

 

p Q k= (F+Fk ) + (v+ vk) Q k ; ʦʪʢʫʜʘ 

Q k= (F+Fk) / (p ī (v+ vk)). 

 

ɸʥʘʣʠʟ ʵʪʦʡ ʬʦʨʤʫʣʳ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʢʦʨʨʫʧʮʠʦʥʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʬʠʥʘʥʩʦʚʦï

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʤʦʞʝʪ ʫʚʝʣʠʯʠʚʘʪʴ ʧʦʩʪʦʷʥʥʳʝ 

ʠʟʜʝʨʞʢʠ ʠ ʧʝʨʝʤʝʥʥʳʝ ʠʟʜʝʨʞʢʠ, ʯʪʦ ʧʨʠ ʧʨʦʯʠʭ ʨʘʚʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ 

ʪʦʯʢʠ ʙʝʟʫʙʳʪʦʯʥʦʩʪʠ (ʦʙʲʝʤʘ ʧʨʦʜʘʞ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʠʟʙʝʞʘʥʠʷ ʫʙʳʪʢʦʚ). ʇʦʩʢʦʣʴʢʫ 

ʝʤʢʦʩʪʴ ʨʳʥʢʘ ʦʛʨʘʥʠʯʝʥʘ, ʪʦ ʫʚʝʣʠʯʝʥʠʝ ʟʥʘʯʝʥʠʷ ʪʦʯʢʠ ʙʝʟʫʙʳʪʦʯʥʦʩʪʠ ʧʨʠʚʦʜʠʪ ʢ 

ʩʦʢʨʘʱʝʥʠʶ ʚʦʟʤʦʞʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʧʦʚʳʰʝʥʠʶ ʩʪʝʧʝʥʠ ʤʦʥʦʧʦʣʠʟʘʮʠʠ 

ʨʳʥʢʘ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴ ʭʘʨʘʢʪʝʨ 

ʨʳʥʢʘ ʩ ʨʳʥʢʘ ʯʠʩʪʦʡ ʢʦʥʢʫʨʝʥʮʠʠ ʥʘ ʦʣʠʛʦʧʦʣʠʩʪʠʯʝʩʢʠʡ ʨʳʥʦʢ. ɽʩʣʠ ʨʳʥʦʢ ʯʠʩʪʦʡ 

ʢʦʥʢʫʨʝʥʮʠʠ ʦʙʣʘʜʘʝʪ ʩʚʦʡʩʪʚʦʤ ʩʘʤʦʨʝʛʫʣʠʨʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʫʩʪʘʥʦʚʣʝʥʠʷ ʨʘʚʥʦʚʝʩʠʷ 

ʤʝʞʜʫ ʩʧʨʦʩʦʤ ʠ ʧʨʝʜʣʦʞʝʥʠʝʤ, ʪʦ ʦʣʠʛʦʧʦʣʠʩʪʠʯʝʩʢʠʡ ʦʩʥʦʚʘʥ ʥʘ ʦʪʩʣʝʞʠʚʘʥʠʠ ʮʝʥʦʚʳʭ 

ʩʪʨʘʪʝʛʠʡ ʢʦʥʢʫʨʝʥʪʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʧʨʠ ʟʥʘʯʠʪʝʣʴʥʦʤ ʫʨʦʚʥʝ ʢʦʨʨʫʧʮʠʠ ʨʳʥʦʢ ʤʦʞʝʪ 

ʪʝʨʷʪʴ ʩʚʦʝ ʩʚʦʡʩʪʚʦ ʩʘʤʦʨʝʛʫʣʠʨʫʝʤʦʩʪʠ. 

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʦʩʣʘʙʣʝʥʠʝ ʢʦʥʢʫʨʝʥʮʠʠ ʚʝʜʝʪ ʢ ʩʥʠʞʝʥʠʶ ʪʝʤʧʦʚ ʩʦʮʠʘʣʴʥʦï

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. ʇʦʵʪʦʤʫ ʢʦʨʨʫʧʮʠʷ ʤʦʞʝʪ ʫʚʝʣʠʯʠʚʘʪʴ ʢʘʢ ʦʪʜʝʣʴʥʳʝ 
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ʩʪʨʫʢʪʫʨʥʳʝ ʵʣʝʤʝʥʪʳ ʛʝʦʧʦʣʠʪʠʯʝʩʢʦʛʦ ʨʠʩʢʘ, ʪʘʢ ʠ ʛʝʦʧʦʣʠʪʠʯʝʩʢʠʡ ʨʠʩʢ ʛʦʩʫʜʘʨʩʪʚʘ, 

ʙʠʟʥʝʩʘ, ʦʙʱʝʩʪʚʘ ʚ ʮʝʣʦʤ. ɻʝʦʧʦʣʠʪʠʯʝʩʢʠʡ ʨʠʩʢ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʩʪʨʫʢʪʫʨʥʳʭ 

ʵʣʝʤʝʥʪʦʚ: ʨʠʩʢʘ ʚʥʝʰʥʝʛʦ ʟʘʚʦʝʚʘʥʠʷ ʛʦʩʫʜʘʨʩʪʚʘ; ʨʠʩʢʘ ʨʘʩʧʘʜʘ ʛʦʩʫʜʘʨʩʪʚʘ ʧʦʜ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʚʥʫʪʨʝʥʥʠʭ ʩʠʣ; ʨʠʩʢʘ ʩʥʠʞʝʥʠʷ ʩʫʚʝʨʝʥʠʪʝʪʘ; ʩʪʨʘʥʦʚʦʛʦ ʨʠʩʢʘ, ʜʨ. [24, ʩ. 

39]. 

ʇʨʠʤʝʥʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʚ ʢʦʨʨʫʧʮʠʦʣʦʛʠʠ ʦʪʢʨʳʚʘʝʪ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʠ ʧʨʠʜʘʝʪ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʳʡ ʭʘʨʘʢʪʝʨ ʠʟʫʯʝʥʠʠ ʩʫʱʥʦʩʪʠ ʠ ʚʣʠʷʥʠʷ ʢʦʨʨʫʧʮʠʠ ʥʘ ʦʩʥʦʚʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʮʠʘʣʴʥʳʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʠ ʨʦʣʝʡ ʢʦʨʨʫʧʮʠʠ [2, ʩ. 26ï30]. 

ʌʫʥʢʮʠʠ (ʦʪ ʩʣʦʚʘ çʠʩʧʦʣʥʷʶè) ʢʦʨʨʫʧʮʠʠ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʪʘʢ: 

1) ʜʝʟʦʨʛʘʥʠʟʫʶʱʘʷ ʬʫʥʢʮʠʷ ʢʦʨʨʫʧʮʠʠ ʢʦʪʦʨʘʷ ʦʩʥʦʚʘʥʘ ʥʘ ʥʘʨʫʰʝʥʠʠ ʣʦʛʠʢʠ ʠ 

ʩʪʨʘʪʝʛʠʠ ʩʦʮʠʘʣʴʥʦïɻ ʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʦʬʠʮʠʘʣʴʥʦ ʧʨʠʥʷʪʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ, 

ʥʘʨʫʰʝʥʠʠ ʣʦʛʠʢʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ ʠʣʠ ʩʦʮʠʘʣʴʥʳʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʠʥʩʪʠʪʫʪʦʚ ʠ ʧʨʦʮʝʩʩʦʚ; 

2) ʬʫʥʢʮʠʷ ʢʦʨʨʫʧʮʠʠ ʢʘʢ ʠʩʪʦʯʥʠʢʘ ʧʦʚʳʰʝʥʥʦʛʦ ʧʦʣʠʪʠʯʝʩʢʦʛʦ ʨʠʩʢʘ ʩʦʩʪʦʠʪ ʚ 

ʨʦʩʪʝ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʠ ʥʝʧʨʝʜʩʢʘʟʫʝʤʦʩʪʠ ʨʝʰʝʥʠʡ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ, ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ, 

ʫʩʣʦʚʠʡ ʩʦʮʠʘʣʴʥʦʛʦ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ; 

3) ʬʫʥʢʮʠʷ ʠʩʢʘʞʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʩʧʨʦʩʘ ʠ ʧʨʝʜʣʦʞʝʥʠʷ, ʠ ʪʘʢʠʤ ʧʫʪʝʤ ʩʦʟʜʘʥʠʷ 

ʣʘʪʝʥʪʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʬʠʥʘʥʩʦʚʦïʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʢʨʠʟʠʩʘ ʧʨʠ ʢʦʨʨʫʧʮʠʦʥʥʦʤ ʠʩʢʘʞʝʥʠʠ 

ʬʠʥʘʥʩʦʚʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ; 

4) ʬʫʥʢʮʠʷ ʫʛʥʝʪʝʥʠʷ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʵʢʦʥʦʤʠʢʝ; 

5) ʬʫʥʢʮʠʷ ʩʦʟʜʘʥʠʷ, ʨʘʟʚʠʪʠʷ ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʣʘʪʝʥʪʥʦʡ (ʪʝʥʝʚʦʡ) ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ; 

6) ʬʫʥʢʮʠʷ ʠʩʪʦʯʥʠʢʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʣʘʪʝʥʪʥʦʡ (ʪʝʥʝʚʦʡ) ʩʦʮʠʘʣʴʥʦʡ ʠʝʨʘʨʭʠʠ ʠ 

ʩʪʨʫʢʪʫʨʳ ʦʙʱʝʩʪʚʘ; 

7) ʬʫʥʢʮʠʷ ʧʦʚʳʰʝʥʠʷ ʬʠʥʘʥʩʦʚʳʭ ʨʠʩʢʦʚ ð ʨʠʩʢʦʚ, ʦʧʨʝʜʝʣʷʝʤʳʭ 

ʥʝʧʨʝʜʩʢʘʟʫʝʤʦʩʪʴʶ ʠ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴʶ ʢʦʥʝʯʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩʦʮʠʘʣʴʥʦʡ, 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʫʙʲʝʢʪʦʚ; 

8) ʬʫʥʢʮʠʷ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʩʦʧʨʠʯʘʩʪʥʦʩʪʠ (ʩʧʣʦʯʝʥʥʦʩʪʠ) ʦʙʱʝʩʪʚʘ ʧʨʠ ʩʠʩʪʝʤʥʦʤ 

ʠ ʨʝʛʫʣʷʨʥʦʤ (ʥʝ ʝʜʠʥʠʯʥʦʤ) ʥʘʨʫʰʝʥʠʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʦʮʠʘʣʴʥʦïɻ ʢʦʥʦʤʠʯʝʩʢʦʡ ʢʦʨʨʫʧʮʠʠ 

ʧʨʠʥʮʠʧʦʚ ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ (ʩʧʨʘʚʝʜʣʠʚʦʩʪʴ, ʯʝʩʪʥʦʩʪʴ, ʨʘʚʝʥʩʪʚʦ, ʜʦʚʝʨʠʝ, ʜʦʙʨʦʪʘ, 

ʜʨ.); 

9) ʬʫʥʢʮʠʷ ʧʦʥʠʞʝʥʠʷ ʤʦʪʠʚʘʮʠʠ ʢ ʯʝʩʪʥʦʤʫ, ʵʬʬʝʢʪʠʚʥʦʤʫ ʪʨʫʜʫ ʚ ʫʩʣʦʚʠʷʭ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʧʘʨʘʣʣʝʣʴʥʦʡ ʚʦʟʤʦʞʥʦʩʪʠ ʢʦʨʨʫʧʮʠʦʥʥʳʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʜʦʭʦʜʘ; 

10) ʬʫʥʢʮʠʷ ʩʥʠʞʝʥʠʷ ʦʧʪʠʤʠʟʤʘ ʚ ʙʠʟʥʝʩʝ ʠ ʦʙʱʝʩʪʚʝ ʧʦ ʧʦʚʦʜʫ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ 

ʧʝʨʩʧʝʢʪʠʚ ʩʦʮʠʘʣʴʥʦïɻ ʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ; 

11) ʬʫʥʢʮʠʷ ʩʥʠʞʝʥʠʷ ʧʝʨʩʧʝʢʪʠʚ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ, ʧʦ ʧʨʠʯʠʥʝ 

ʪʦʛʦ, ʯʪʦ ʛʨʘʞʜʘʥʝ ʥʝ ʚʝʨʷʪ ʚ ʣʫʯʰʫʶ ʞʠʟʥʴ ʜʣʷ ʜʝʪʝʡ ʧʨʠ ʥʘʨʫʰʝʥʠʷʭ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ ʧʦ 

ʧʨʠʯʠʥʝ ʟʥʘʯʠʪʝʣʴʥʦʡ ʢʦʨʨʫʧʮʠʠ; 

12) ʬʫʥʢʮʠʷ ʩʥʠʞʝʥʠʷ ʚʥʫʪʨʝʥʥʝʛʦ ʧʦʣʠʪʠʯʝʩʢʦʛʦ ʠʤʠʜʞʘ ʚʣʘʩʪʠ, ʩʥʠʞʝʥʠʷ 

ʚʝʨʦʷʪʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʦʧʨʠʯʘʩʪʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʩ ʫʯʘʩʪʠʝʤ ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ; 

13) ʬʫʥʢʮʠʷ ʩʥʠʞʝʥʠʷ ʚʥʝʰʥʝʛʦ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʧʦʣʠʪʠʯʝʩʢʦʛʦ ʠʤʠʜʞʘ ʛʦʩʫʜʘʨʩʪʚʘ 

ʠ ʚʣʘʩʪʠ, ʧʨʠʪʷʛʘʪʝʣʴʥʦʩʪʠ ʩʪʨʘʥʳ ʢʘʢ ʦʙʨʘʟʮʘ ʨʘʟʚʠʪʠʷ, ʤʝʩʪʘ ʧʨʦʞʠʚʘʥʠʷ ʜʣʷ 

ʟʘʢʦʥʦʧʦʩʣʫʰʥʳʭ ʠʤʤʠʛʨʘʥʪʦʚ; 

14) ʬʫʥʢʮʠʷ ʩʥʠʞʝʥʠʷ ʛʣʦʙʘʣʴʥʦʡ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʧʦʚʳʰʝʥʠʷ 

ʛʝʦʧʦʣʠʪʠʯʝʩʢʦʛʦ ʨʠʩʢʘ ʜʣʷ ʛʦʩʫʜʘʨʩʪʚʘ, ʙʠʟʥʝʩʘ ʠ ʦʙʱʝʩʪʚʘ. 

ɺʩʝ ʦʧʠʩʘʥʥʳʝ ʬʫʥʢʮʠʠ ʠʤʝʶʪ ʥʝʛʘʪʠʚʥʳʡ ʭʘʨʘʢʪʝʨ, ʩʥʠʞʘʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʪʝʤʧʳ ʩʦʮʠʘʣʴʥʦïɻ ʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʩʦʮʠʘʣʴʥʫʶ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʠʩʪʝʤʳ ʚʣʘʩʪʠ. 
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ʆʙʱʝʡ ʨʦʣʴʶ ʢʦʨʨʫʧʮʠʠ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʧʦʚʳʰʝʥʠʝ ʫʱʝʨʙʦʚ ʛʦʩʫʜʘʨʩʪʚʫ ʠ ʦʙʱʝʩʪʚʫ 

ʦʪ ʥʝʛʘʪʠʚʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʢʦʨʨʫʧʮʠʦʥʥʦʛʦ ʨʠʩʢʘ ʠ ʝʛʦ ʩʦʮʠʘʣʴʥʦïɻ ʢʦʥʦʤʠʯʝʩʢʠʭ ʠ 

ʛʝʦʧʦʣʠʪʠʯʝʩʢʠʭ ʧʦʩʣʝʜʩʪʚʠʡ. 

 

ɺ ʯʘʩʪʥʦʩʪʠ ʠʟʫʯʝʥʠʝ ʧʨʘʢʪʠʢʠ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʨʦʣʝʡ ʢʦʨʨʫʧʮʠʠ ʧʦʟʚʦʣʷʝʪ ʟʘʢʣʶʯʠʪʴ, 

ʯʪʦ ʢʦʨʨʫʧʮʠʷ ʧʦʨʦʞʜʘʝʪ: 

1) ʫʤʝʥʴʰʝʥʠʝ ʩʦʮʠʘʣʴʥʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ 

ʨʘʩʭʦʜʦʚʘʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʠ ʨʝʩʫʨʩʦʚ; 

2) ʫʤʝʥʴʰʝʥʠʝ ʫʨʦʚʥʷ ʩʦʙʠʨʘʝʤʦʩʪʠ ʥʘʣʦʛʦʚ (ʧʦʪʝʨʠ ʥʘʣʦʛʦʚ), ʢʦʛʜʘ ʥʘʣʦʛʦʚʳʝ ʦʨʛʘʥʳ 

ʧʨʠʩʚʘʠʚʘʶʪ ʩʝʙʝ ʯʘʩʪʴ ʥʘʣʦʛʦʚ ʚ ʚʠʜʝ ʚʟʷʪʦʢ; 

3) ʟʘʤʝʜʣʝʥʠʝ ʨʝʘʣʠʟʘʮʠʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʠ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʠʟ-ʟʘ ʯʠʥʠʤʳʭ 

ʢʦʨʨʫʧʮʠʦʥʝʨʘʤʠ ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʚʟʷʪʢʠ ʧʨʝʧʷʪʩʪʚʠʡ, ʩʥʠʞʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʧʧʘʨʘʪʘ ʚ ʮʝʣʦʤ; 

4) ʧʦʥʠʞʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʘʥʪʠʤʦʥʦʧʦʣʴʥʳʭ ʧʨʘʚʠʣ ʠ ʧʨʘʚʠʣ ʯʝʩʪʥʦʡ ʢʦʥʢʫʨʝʥʮʠʠ, 

ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʥʠʞʝʥʠʶ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ, ʙʘʥʢʨʦʪʩʪʚʫ ʯʝʩʪʥʳʭ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ; 

5) ʫʤʝʥʴʰʝʥʠʝ ʦʙʲʝʤʘ ʠʥʚʝʩʪʠʮʠʡ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʟʘʤʝʜʣʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ 

ʠʟ-ʟʘ ʚʳʩʦʢʠʭ ʢʦʨʨʫʧʮʠʦʥʥʳʭ ʙʘʨʴʝʨʦʚ; 

6) ʩʥʠʞʝʥʠʝ ʜʦʩʪʫʧʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʩʣʫʛ ʠ ʧʦʥʠʞʝʥʠʝ ʢʘʯʝʩʪʚʘ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʩʣʫʛ ʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʩʝʨʚʠʩʘ; 

7) ʚʦʟʤʦʞʥʦʝ ʥʝʮʝʣʝʚʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʧʦʤʦʱʠ ʨʘʟʚʠʚʘʶʱʠʤʩʷ 

ʩʪʨʘʥʘʤ, ʯʪʦ ʨʝʟʢʦ ʩʥʠʞʘʝʪ ʝʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ; 

8) ʥʝʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʨʫʜʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠ ʪʚʦʨʯʝʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ 

ʠʥʜʠʚʠʜʦʚ: ʚʤʝʩʪʦ ʪʚʦʨʯʝʩʪʚʘ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʘʪʝʨʠʘʣʴʥʳʭ ʙʣʘʛ ʠʥʜʠʚʠʜʳ ʨʘʩʭʦʜʫʶʪ 

ʵʥʝʨʛʠʶ ʠ ʚʨʝʤʷ ʥʘ ʧʦʠʩʢ ʠʩʪʦʯʥʠʢʦʚ ʢʦʨʨʫʧʮʠʦʥʥʦʡ ʨʝʥʪʳ; 

9) ʫʚʝʣʠʯʝʥʠʝ ʩʦʮʠʘʣʴʥʦʛʦ ʥʝʨʘʚʝʥʩʪʚʘ ʠ ʦʧʘʩʥʦʝ ʩʦʮʠʘʣʴʥʦʝ ʨʘʩʩʣʦʝʥʠʝ ʦʙʱʝʩʪʚʘ; 

10) ʨʘʟʚʠʪʠʝ ʠ ʫʩʠʣʝʥʠʝ ʩʦʮʠʘʣʴʥʦʛʦ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʚʣʠʷʥʠʷ ʦʨʛʘʥʠʟʦʚʘʥʥʦʡ 

ʧʨʝʩʪʫʧʥʦʩʪʠ; 

11) ʫʤʝʥʴʰʝʥʠʝ ʧʦʣʠʪʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ ʠ ʣʝʛʠʪʠʤʥʦʩʪʠ ʚʣʘʩʪʠ, ʩʥʠʞʝʥʠʝ ʜʦʚʝʨʠʷ ʢ 

ʚʣʘʩʪʠ ʩʦ ʩʪʦʨʦʥʳ ʦʙʱʝʩʪʚʘ; 

12) ʦʙʱʝʝ ʩʥʠʞʝʥʠʝ ʩʦʮʠʘʣʴʥʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʤʦʨʘʣʠ ʛʦʩʘʧʧʘʨʘʪʘ, ʙʠʟʥʝʩʘ, 

ʦʙʱʝʩʪʚʝʥʥʦʡ ʤʦʨʘʣʠ. 

 

ʅʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʢʦʨʨʫʧʮʠʠ ʥʘ ʩʦʮʠʘʣʴʥʦïɻ ʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʥʘʟʦʚʝʤ 

ʢʦʨʨʫʧʮʠʦʥʥʳʤ ʨʠʩʢʦʤ. ʂʦʨʨʫʧʮʠʦʥʥʳʤ ʨʠʩʢʦʤ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʠ ʨʠʩʢ ʫʭʫʜʰʝʥʠʷ ʫʩʣʦʚʠʡ 

ʠʣʠ ʩʦʮʠʘʣʴʥʳʭ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠʣʠ ʬʠʟʠʯʝʩʢʦʛʦ 

ʣʠʮʘ, ʩʚʷʟʘʥʥʳʡ ʩʦ ʩʣʝʜʫʶʱʠʤ: ʚʦ-ʧʝʨʚʳʭ, ʫʯʘʩʪʠʝʤ ʩʫʙʲʝʢʪʦʚ ʚ ʢʦʨʨʫʧʮʠʦʥʥʳʭ 

ʦʪʥʦʰʝʥʠʷʭ; ʚʦ-ʚʪʦʨʳʭ, ʥʘʦʙʦʨʦʪ, ʦʪʢʘʟʦʤ ʦʪ ʫʯʘʩʪʠʷ ʚ ʢʦʨʨʫʧʮʠʦʥʥʳʭ ʦʪʥʦʰʝʥʠʷʭ; ʚ-

ʪʨʝʪʴʠʭ, ʩʦʛʣʘʩʦʚʘʥʥʳʤʠ ʢʦʨʨʫʧʮʠʦʥʥʳʤʠ ʜʝʡʩʪʚʠʷʤʠ ʢʦʥʢʫʨʝʥʪʦʚ ʠ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʥʝʪ ʥʠʢʘʢʠʭ ʦʩʥʦʚʘʥʠʡ ʩʯʠʪʘʪʴ 

ʢʦʨʨʫʧʮʠʶ ʠʥʩʪʨʫʤʝʥʪʦʤ ʫʩʢʦʨʝʥʠʷ ʩʦʮʠʘʣʴʥʦïɻ ʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. ʅʘʦʙʦʨʦʪ, 

ʧʨʠʤʝʥʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʜʣʷ ʘʥʘʣʠʟʘ ʚʣʠʷʥʠʷ ʢʦʨʨʫʧʮʠʠ ʧʦʟʚʦʣʷʝʪ ʩʯʠʪʘʪʴ 

ʤʦʱʥʳʤ ʪʦʨʤʦʟʦʤ ʩʦʮʠʘʣʴʥʦïɻ ʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʠʩʪʦʯʥʠʢʦʤ ʨʠʩʢʘ 

ʛʝʦʧʦʣʠʪʠʯʝʩʢʦʡ ʜʝʩʪʘʙʠʣʠʟʘʮʠʠ ʛʦʩʫʜʘʨʩʪʚʘ. 

ɺ ʮʝʣʦʤ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʙʦʣʴʰʦʡ ʚʨʝʜ ʥʘʥʦʩʠʪʩʷ ʢʦʨʨʫʧʮʠʝʡ ʚ 

ʥʘʫʯʥʦʡ ʠ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʧʦʚʳʰʝʥʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ 

ʵʪʦʡ ʩʬʝʨʳ ʢ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ ʠ ʩʚʦʡʩʪʚʦʤ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʢʦʨʨʫʧʮʠʠ ʩʥʠʞʘʪʴ 
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ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʫʤʝʥʴʰʘʪʴ ʜʝʡʩʪʚʠʝ 

ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʜʝʥʝʞʥʦʛʦ ʤʫʣʴʪʠʧʣʠʢʘʪʦʨʘ ʚ ʵʢʦʥʦʤʠʢʝ [26, ʩ. 77ï87]. 

ʇʦʩʢʦʣʴʢʫ ʥʘʙʣʶʜʘʝʪʩʷ ʫʩʣʦʞʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʠ ʤʝʪʦʜʦʚ ʢʦʨʨʫʧʮʠʠ, ʪʦ ʩʫʱʝʩʪʚʫʝʪ ʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʢʫʣʴʪʫʨʳ ʠ ʢʫʣʴʪʫʨʦʣʦʛʠʠ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ 

ʢʦʨʨʫʧʮʠʠ [2, ʩ. 75; 24, ʩ. 120]. ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚʦʧʨʦʩʘ ʟʥʘʯʠʤʦʩʪʠ ʢʫʣʴʪʫʨʳ ʩʠʩʪʝʤʥʦʛʦ 

ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠ ʩʣʝʜʫʝʪ ʧʨʠʥʠʤʘʪʴ ʚʦ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʟʘʨʫʙʝʞʥʳʝ ʩʧʝʮʠʘʣʠʩʪʳ ʧʦ 

ʤʝʥʝʜʞʤʝʥʪʫ ʧʦʣʘʛʘʶʪ, ʯʪʦ ʦʢʦʣʦ 90% ʚʩʝʛʦ ʧʨʦʠʩʭʦʜʷʱʝʛʦ ʚ ʦʨʛʘʥʠʟʘʮʠʠ (ʚʢʣʶʯʘʷ, 

ʢʦʨʨʫʧʮʠʶ) ʧʨʦʪʝʢʘʝʪ ʥʘ ʥʝʬʦʨʤʘʣʴʥʦʤ ʫʨʦʚʥʝ. 

ʂʫʣʴʪʫʨʦʡ ʩʠʩʪʝʤʥʦʛʦ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠ ʫʩʣʦʚʠʤʩʷ ʥʘʟʳʚʘʪʴ ʢʦʤʧʣʝʢʩ 

ʤʘʪʝʨʠʘʣʴʥʳʭ ʠ ʜʫʭʦʚʥʳʭ ʮʝʥʥʦʩʪʝʡ, ʞʠʟʥʝʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ, ʦʙʨʘʟʮʦʚ ʧʦʚʝʜʝʥʠʷ, ʥʦʨʤ, 

ʩʧʦʩʦʙʦʚ ʠ ʧʨʠʝʤʦʚ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʪʨʘʞʘʶʱʠʡ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʦʧʨʝʜʝʣʝʥʥʳʡ 

ʫʨʦʚʝʥʴ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʦʙʱʝʩʪʚʘ, ʥʘʮʠʠ ʠ ʯʝʣʦʚʝʢʘ ʢʦʨʨʫʧʮʠʠ. 

ʂʫʣʴʪʫʨʘ ʩʠʩʪʝʤʥʦʛʦ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠ ʤʦʞʝʪ ʙʳʪʴ ʚʦʧʣʦʱʝʥʘ ʢʘʢ ʚ ʜʫʭʦʚʥʳʭ, ʪʘʢ ʠ 

ʚ ʧʨʝʜʤʝʪʥʳʭ (ʤʘʪʝʨʠʘʣʴʥʳʭ) ʮʝʥʥʦʩʪʷʭ ʠ ʥʦʩʠʪʝʣʷʭ. ʂʫʣʴʪʫʨʘ ʩʠʩʪʝʤʥʦʛʦ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ 

ʢʦʨʨʫʧʮʠʠ ʩ ʫʯʝʪʦʤ ʩʧʝʮʠʬʠʢʠ ʦʙʣʘʩʪʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʦʣʞʥʘ ʧʝʨʝʜʘʚʘʪʴʩʷ ʧʦʩʣʝʜʫʶʱʠʤ 

ʧʦʢʦʣʝʥʠʷʤ ʛʨʘʞʜʘʥ, ʩʦʪʨʫʜʥʠʢʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʧʧʘʨʘʪʘ ʠ ʪ. ʧ. ʂʫʣʴʪʫʨʘ ʩʠʩʪʝʤʥʦʛʦ 

ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠ ʤʦʞʝʪ ʠʟʫʯʘʪʴʩʷ ʠ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʷʚʣʝʥʠʝ ʠ ʢʘʢ ʯʘʩʪʴ ʩʬʝʨ 

ʧʨʘʚʘ ʠ ʫʧʨʘʚʣʝʥʠʷ. 

ʂʫʣʴʪʫʨʘ ʩʠʩʪʝʤʥʦʛʦ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʧʦʜʚʠʜ 

ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʠʣʠ ʧʦʣʠʪʠʯʝʩʢʦʡ, ʩʦʮʠʘʣʴʥʦʡ ʢʫʣʴʪʫʨʳ ʦʙʱʝʩʪʚʘ. 

ʂʫʣʴʪʫʨʦʣʦʛʠʷ ʩʠʩʪʝʤʥʦʛʦ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʪʘʢʦʝ 

ʥʘʧʨʘʚʣʝʥʠʝ ʚ ʢʫʣʴʪʫʨʦʣʦʛʠ (ʠ ʢʦʨʨʫʧʮʠʦʣʦʛʠʠ), ʢʦʪʦʨʦʝ ʠʩʩʣʝʜʫʝʪ ʩʦʮʠʦʢʫʣʴʪʫʨʥʳʝ ʧʨʦʮʝʩʩʳ 

ʚ ʛʦʩʫʜʘʨʩʪʚʝ, ʙʠʟʥʝʩʝ, ʦʙʱʝʩʪʚʝ, ʧʦʣʠʪʠʯʝʩʢʦʡ, ʩʦʮʠʘʣʴʥʦʡ, ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʞʠʟʥʠ ʩʚʷʟʘʥʥʳʝ ʩ 

ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʠ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝʤ ʢʦʨʨʫʧʮʠʠ. ʂʫʣʴʪʫʨʦʣʦʛʠʷ ʩʠʩʪʝʤʥʦʛʦ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ 

ʢʦʨʨʫʧʮʠʠ ʜʦʣʞʥʘ ʠʟʫʯʘʪʴ: ʧʨʘʚʦʚʳʝ ʠ ʥʝʬʦʨʤʘʣʴʥʳʝ ʦʪʥʦʰʝʥʠʷ ʶʨʠʜʠʯʝʩʢʠʭ ʠ ʬʠʟʠʯʝʩʢʠʭ 

ʣʠʮ ʚ ʩʬʝʨʝ ʢʦʨʨʫʧʮʠʠ; ʧʨʘʚʦʚʳʝ ʠ ʥʝʬʦʨʤʘʣʴʥʳʝ ʦʪʥʦʰʝʥʠʷ ʛʨʘʞʜʘʥ ʚʥʫʪʨʠ ʛʨʘʞʜʘʥʩʢʦʛʦ 

ʦʙʱʝʩʪʚʘ ʥʘ ʧʨʝʜʤʝʪ ʠʭ ʢʦʨʨʫʧʮʠʦʥʥʦʩʪʠ; ʮʝʥʥʦʩʪʥʳʝ ʘʥʪʠʢʦʨʨʫʧʮʠʦʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʛʨʘʞʜʘʥ; ʤʝʭʘʥʠʟʤʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʫʣʴʪʫʨʳ ʚ ʦʙʣʘʩʪʠ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ 

ʢʦʨʨʫʧʮʠʠ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʢʫʣʴʪʫʨʥʦʡ ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʠ ʢʫʣʴʪʫʨ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ 

ʚ ʩʬʝʨʝ ʩʠʩʪʝʤʥʦʛʦ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠ; ʦʩʦʙʝʥʥʦʩʪʠ ʩʢʣʘʜʳʚʘʥʠʷ ʛʨʘʞʜʘʥʩʢʦʡ 

(ʧʦʣʠʪʠʯʝʩʢʦʡ ʠ ʩʦʮʠʘʣʴʥʦïɻ ʢʦʥʦʤʠʯʝʩʢʦʡ) ʤʝʥʪʘʣʴʥʦʩʪʠ ʬʠʟʠʯʝʩʢʠʭ ʠ ʶʨʠʜʠʯʝʩʢʠʭ ʣʠʮ ʚ 

ʦʙʣʘʩʪʠ ʩʠʩʪʝʤʥʦʡ ʙʦʨʴʙʳ ʩ ʢʦʨʨʫʧʮʠʝʡ ʠ ʜʨʫʛʦʝ. 

ʂʫʣʴʪʫʨʘ ʩʠʩʪʝʤʥʦʛʦ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠ ʚ ʢʦʥʢʨʝʪʥʦʡ ʩʪʨʘʥʝ ʜʦʣʞʥʘ ʙʳʪʴ ʠ 

ʧʦʥʠʤʘʪʴʩʷ ʢʘʢ ʮʝʣʴʥʘʷ ʩʠʩʪʝʤʘ, ʦʜʥʘʢʦ ʥʫʞʥʦ ʫʯʠʪʳʚʘʪʴ ʥʝʧʨʝʤʝʥʥʦʝ ʥʘʣʠʯʠʝ ʚ 

ʤʥʦʛʦʥʘʮʠʦʥʘʣʴʥʦʤ ʛʨʘʞʜʘʥʩʢʦʤ ʦʙʱʝʩʪʚʝ çʯʘʩʪʥʳʭ ʩʫʙʢʫʣʴʪʫʨè ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠ.  

ʉʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʧʨʠ ʫʩʣʦʚʠʠ ʚʦʚʣʝʯʝʥʥʦʩʪʠ ʦʙʱʝʩʪʚʘ ʚ ʧʨʦʮʝʩʩʳ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ 

ʢʦʨʨʫʧʮʠʠ ʚ ʵʪʦʤ ʚʦʧʨʦʩʝ ʤʦʞʝʪ ʚʦʟʥʠʢʘʪʴ ʩʠʥʝʨʛʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʥʝʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ 

ʙʦʣʴʰʦʛʦ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠ. ʇʨʠ ʵʪʦʤ ʩʘʤʦ ʫʯʘʩʪʠʝ 

ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʚ ʩʠʩʪʝʤʥʦʤ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʠ ʢʦʨʨʫʧʮʠʠ ʜʦʣʞʥʦ ʙʳʪʴ ʧʦʩʪʦʷʥʥʳʤ ʠ 

ʜʝʡʩʪʚʝʥʥʳʤ. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʦʩʥʦʚʘʥʦ, ʯʪʦ ʢʫʣʴʪʫʨʘ ʩʠʩʪʝʤʥʦʛʦ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠ 

ʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʧʦʣʠʪʠʯʝʩʢʦʡ, ʥʦ ʠ ʬʠʣʦʩʦʬʩʢʦʡ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ, ʶʨʠʜʠʯʝʩʢʦʡ, 

ʩʦʮʠʦʣʦʛʠʯʝʩʢʦʡ, ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʢʘʪʝʛʦʨʠʝʡ. ʂʫʣʴʪʫʨʘ ʩʠʩʪʝʤʥʦʛʦ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠ 

ʤʦʞʝʪ ʚʣʠʷʪʴ ʥʘ ʧʦʚʝʜʝʥʠʝ ʶʨʠʜʠʯʝʩʢʠʭ ʠ ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ ʚ ʦʙʣʘʩʪʠ ʢʦʨʨʫʧʮʠʠ. 

ɺ ʩʪʘʪʴʝ ʨʘʟʚʠʚʘʶʪʩʷ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʧʦʣʦʞʝʥʠʷ, ʦʙʱʘʷ ʪʝʦʨʠʷ ʩʠʩʪʝʤʥʦʛʦ 

ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠ (ʢʦʨʨʫʧʮʠʦʣʦʛʠʷ), ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʦʜʠʬʠʢʘʮʠʠ ʠʟʚʝʩʪʥʦʡ ʤʦʜʝʣʠ 

çʠʟʜʝʨʞʢʠïʦʙʲʝʤïʧʨʠʙʳʣʴ (ʉïVïP)è ʦʙʦʩʥʦʚʘʥʦ, ʯʪʦ ʢʦʨʨʫʧʮʠʷ ʜʝʬʦʨʤʠʨʫʝʪ ʩʪʨʫʢʪʫʨʫ 
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ʩʧʨʦʩʘ ʠ ʧʨʝʜʣʦʞʝʥʠʷ ʚ ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʝ, ʤʦʞʝʪ ʫʛʥʝʪʘʪʴ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʫʶ 

ʘʢʪʠʚʥʦʩʪʴ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʤʦʥʦʧʦʣʠʟʘʮʠʠ ʨʳʥʢʘ, ʚ ʮʝʣʦʤ ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ 

ʩʦʮʠʘʣʴʥʦïɻ ʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ, ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ ʢʦʨʨʫʧʮʠʠ ʜʦʣʞʥʦ ʚʝʩʪʠʩʴ ʥʝ ʪʦʣʴʢʦ 

ʥʘ ʬʦʨʤʘʣʴʥʦʤ, ʥʦ ʠ ʥʘ ʥʝʬʦʨʤʘʣʴʥʦʤ ʫʨʦʚʥʝ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʟʘʢʨʝʧʣʝʥʠʝ ʚ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʢʫʣʴʪʫʨʝ ʬʠʟʠʯʝʩʢʠʭ ʠ ʶʨʠʜʠʯʝʩʢʠʭ ʣʠʮ ʢʫʣʴʪʫʨʳ ʩʠʩʪʝʤʥʦʛʦ 

ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠ ʩ ʫʯʘʩʪʠʝʤ ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʤʦʞʝʪ ʩʫʱʝʩʪʚʝʥʥʦ 

ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʠʩʪʝʤʥʦʛʦ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠ, ʩʥʠʟʠʪʴ ʝʝ ʥʝʛʘʪʠʚʥʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʩʦʮʠʘʣʴʥʦïɻ ʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʠ ʛʝʦʧʦʣʠʪʠʯʝʩʢʫʶ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ 

ʛʦʩʫʜʘʨʩʪʚʘ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʦʚʦʜʠʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʪʘʤʦʞʝʥʥʦïʪʘʨʠʬʥʦʛʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʘʚʠʘʮʠʦʥʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʟʘ ʧʝʨʠʦʜ ʩ 2011 ʧʦ 2017 ʛʦʜ, ʧʨʝʜʣʦʞʝʥʳ 

ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʫʩʠʣʝʥʠʷ ʨʦʣʠ ʪʘʤʦʞʝʥʥʦïʪʘʨʠʬʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚ 

ʧʨʦʪʝʢʮʠʦʥʠʟʤʝ ʧʨʠʦʨʠʪʝʪʥʦʡ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʡ ʦʪʨʘʩʣʠ. ʆʪʤʝʯʘʝʪʩʷ ʧʦʩʪʝʧʝʥʥʦʝ 

ʫʚʝʣʠʯʝʥʠʝ ʩʦʙʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʘʩʩʘʞʠʨʩʢʠʭ ʩʘʤʦʣʝʪʦʚ, ʘ ʪʘʢʞʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ 

ʧʦʜʜʝʨʞʢʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʘʚʠʘʮʠʦʥʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʇʦ 

ʦʮʝʥʢʘʤ Boeing, ʜʦʣʷ ʨʦʩʩʠʡʩʢʦʛʦ ʨʳʥʢʘ ʩʘʤʦʣʝʪʦʩʪʨʦʝʥʠʷ ʙʫʜʝʪ ʩʦʩʪʘʚʣʷʪʴ 10% ʦʪ 

ʤʠʨʦʚʦʛʦ, ʠ ʜʦʣʷ ʥʦʚʳʭ ʧʦʩʪʘʚʦʢ ʩʘʤʦʣʝʪʦʚ ʙʫʜʝʪ ʩʦʩʪʘʚʣʷʪʴ 6% ʦʪ ʛʣʦʙʘʣʴʥʦʛʦ ʨʳʥʢʘ 

ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʘʚʠʘʩʪʨʦʝʥʠʷ.  

 

Abstract. In this article, a comparative analysis of customs and tariff regulation of the aviation 

industry for the period from 2011 to 2017 is carried out. The main directions of strengthening 

the role of customs and tariff regulation in the protection of the priority high-tech industry are 

proposed. There is a gradual increase in the domestic production of passenger aircraft, as well as 

government support promotes the development of the domestic aviation industry. According to 

Boeing estimates that the share of Russian aircraft market will account for 10% of the world, and 

the share of new aircraft deliveries will amount to 6% of the global market for commercial aircraft 

manufacturing. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʘʤʦʞʝʥʥʘʷ ʧʦʰʣʠʥʘ, ʩʪʘʚʢʘ ʚʚʦʟʥʦʡ ʪʘʤʦʞʝʥʥʦʡ ʧʦʰʣʠʥʳ, ʯʘʩʪʠ 

ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ, ʘʚʠʘʮʠʦʥʥʘʷ ʪʝʭʥʠʢʘ. 

 

Keywords: customs duty, rate of import customs duties, parts of aircraft, aviation equipment. 

 

ɺ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ ʨʦʩʩʠʡʩʢʘʷ ʵʢʦʥʦʤʠʢʘ ʨʘʟʚʠʚʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʜʠʥʘʤʠʯʥʦ ʠ 

ʦʩʥʦʚʥʦʡ ʜʚʠʞʫʱʝʡ ʩʠʣʦʡ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʜʠʥʘʤʠʢʠ, ʚʳʩʦʢʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ 

ʷʚʣʷʶʪʩʷ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʝ ʦʪʨʘʩʣʠ. 

ɸʚʠʘʮʠʦʥʥʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʝʜʫʱʠʭ ʦʪʨʘʩʣʝʡ, ʘ ʪʘʢʞʝ ʛʣʘʚʥʳʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʛʨʘʞʜʘʥʩʢʠʭ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʡ [1]. ʆʙʝʩʧʝʯʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ, ʦʪʚʝʯʘʶʱʝʡ ʤʠʨʦʚʳʤ ʩʪʘʥʜʘʨʪʘʤ, 
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ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʡ ʢʘʢ, ʥʘ ʚʥʫʪʨʝʥʥʝʤ, ʪʘʢ ʠ ʥʘ ʚʥʝʰʥʝʤ ʨʳʥʢʘʭ, ʪʨʝʙʫʝʪ ʦʙʥʦʚʣʝʥʠʷ 

ʩʨʝʜʩʪʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʦ ʚʩʝʭ ʦʪʨʘʩʣʷʭ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ [2]. ʅʦ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʫ 

ʛʦʩʫʜʘʨʩʪʚʘ ʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʩ ʧʨʠʦʨʠʪʝʪʘʤʠ ʨʘʟʚʠʪʠʷ ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ, ʘ ʪʘʢʞʝ 

ʦʙʦʩʥʦʚʘʥʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʫʩʪʘʥʦʚʣʝʥʠʶ ʩʪʘʚʦʢ ʚʚʦʟʥʳʭ ʪʘʤʦʞʝʥʥʳʭ ʧʦʰʣʠʥ ʥʘ 

ʧʨʠʦʨʠʪʝʪʥʳʝ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʝ ʪʦʚʘʨʳ, ʘ ʠʤʝʥʥʦ ʧʘʩʩʘʞʠʨʩʢʠʝ ʩʘʤʦʣʝʪʳ, ʧʨʦʠʩʭʦʜʠʪ 

ʩʥʠʞʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʨʘʟʚʠʪʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ [3]. 

ɼʣʷ ʘʥʘʣʠʟʘ ʪʘʤʦʞʝʥʥʦïʪʘʨʠʬʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʚʦʟʘ ʪʦʚʘʨʦʚ ʜʣʷ ʘʚʠʘʮʠʦʥʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ ʈʦʩʩʠʠ ʠ ʚʳʷʚʣʝʥʠʠ ʛʣʘʚʥʳʭ ʧʨʦʙʣʝʤ ʚ ʜʘʥʥʦʡ ʦʪʨʘʩʣʠ ʨʝʘʣʠʟʘʮʠʠ 

ʜʘʥʥʦʡ ʮʝʣʠ, ʥʝʦʙʭʦʜʠʤʦ: 

ïʧʨʦʚʝʜʝʥʠʝ ʘʥʘʣʠʟʘ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚʳʧʫʩʢʘ ʧʘʩʩʘʞʠʨʩʢʠʭ ʩʘʤʦʣʝʪʦʚ ʠ 

ʦʩʦʙʝʥʥʦʩʪʠ ʝʛʦ ʨʘʟʚʠʪʠʷ; 

ïʧʨʦʚʝʜʝʥʠʝ ʘʥʘʣʠʟʘ ʩʪʘʚʢʠ ʚʚʦʟʥʳʭ ʪʘʤʦʞʝʥʥʳʭ ʧʦʰʣʠʥ ʥʘ ʣʝʪʘʪʝʣʴʥʳʝ ʘʧʧʘʨʘʪʳ; 

ïʚʳʷʚʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʧʫʪʝʡ ʨʘʟʚʠʪʠʷ ʘʚʠʘʮʠʦʥʥʦʡ ʦʪʨʘʩʣʠ ʚ ʈʦʩʩʠʠ. 

 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʘʚʠʘʮʠʦʥʥʦʡ ʪʝʭʥʠʢʠ ʚ ʈʦʩʩʠʠ ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʙʦʣʝʝ 1500 

ʧʨʝʜʧʨʠʷʪʠʡ ʤʝʪʘʣʣʫʨʛʠʠ, ʧʨʠʙʦʨʦʩʪʨʦʝʥʠʷ, ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ, ʨʘʜʠʦʪʝʭʥʠʯʝʩʢʦʡ ʠ ʜʨʫʛʠʭ 

ʦʪʨʘʩʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʚʳʰʝʥʠʷ ʧʣʘʪʝʞʝʩʧʦʩʦʙʥʦʛʦ ʩʧʨʦʩʘ ʩʦ ʩʪʦʨʦʥʳ 

ʘʚʠʘʢʦʤʧʘʥʠʡ, ʘ ʪʘʢʞʝ ʫʩʠʣʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʚʳʧʫʩʢ ʧʘʩʩʘʞʠʨʩʢʠʭ 

ʩʘʤʦʣʝʪʦʚ ʜʣʷ ʟʘʤʝʥʳ ʙʦʣʝʝ ʫʩʪʘʨʝʚʰʠʭ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʝʜʠʥʠʯʥʳʭ 

ʵʢʟʝʤʧʣʷʨʘʭ. 

ʀʩʩʣʝʜʫʷ ʵʪʫ ʧʨʦʙʣʝʤʫ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʨʦʠʟʚʦʜʩʪʚʦ ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ 

ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʚʦʟʜʫʰʥʳʭ ʩʫʜʦʚ (ʈʠʩʫʥʦʢ 1). 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʨʳʥʦʢ ʘʚʠʘʮʠʠ ʨʘʟʚʠʚʘʝʪʩʷ ʧʦʩʪʝʧʝʥʥʦ ʠ 

ʩʫʱʝʩʪʚʫʝʪ ʨʷʜ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ ʝʛʦ ʨʘʟʚʠʪʠʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʩʘʤʦʣʝʪʳ 

ʫʩʪʘʥʦʚʣʝʥʘ ʩʪʘʚʢʘ ʚʚʦʟʥʦʡ ʪʘʤʦʞʝʥʥʦʡ ʧʦʰʣʠʥʳ ʚ ʨʘʟʤʝʨʝ 20%, ʢʦʪʦʨʘʷ ʚʳʧʦʣʥʷʝʪ 

ʦʩʥʦʚʥʳʝ ʤʝʨʳ ʧʨʦʪʝʢʮʠʦʥʠʩʪʩʢʦʡ ʬʫʥʢʮʠʠ. ʀʟ ʜʘʥʥʳʭ ʥʘ ʈʠʩʫʥʢʝ 1 ʚʠʜʥʦ, ʯʪʦ 

ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʧʦʩʪʝʧʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʩʦʙʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʘʩʩʘʞʠʨʩʢʠʭ 

ʩʘʤʦʣʝʪʦʚ, ʘ ʪʘʢʞʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʦʜʜʝʨʞʢʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʦʪʝʯʝʩʪʚʝʥʥʦʡ 

ʘʚʠʘʮʠʦʥʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ.  

ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʈʦʩʩʠʠ ʚ ʵʪʦʤ ʧʨʦʮʝʩʩʝ ð ɻ ʪʦ ʨʘʟʚʠʚʘʪʴ ʘʚʠʘʮʠʦʥʥʫʶ ʦʪʨʘʩʣʴ ʠ ʟʘʥʷʪʴ 

3% ʤʠʨʦʚʦʛʦ ʨʳʥʢʘ. ʉʨʘʚʥʠʚʘʷ ʧʨʦʠʟʚʦʜʩʪʚʦ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʩʘʤʦʣʝʪʦʚ ʧʷʪʴ ʣʝʪ ʥʘʟʘʜ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʫʨʦʚʝʥʴ ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ 

ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʨʦʩ. 
 

 
ʈʠʩʫʥʦʢ 1. ɼʠʥʘʤʠʢʘ ʚʳʧʫʩʢʘ ʩʘʤʦʣʝʪʦʚ ʈʦʩʩʠʠ ʀʩʪʦʯʥʠʢ: ʆʬʠʮʠʘʣʴʥʳʡ ʩʘʡʪ ʘʜʤʠʥʠʩʪʨʘʮʠʠ 

ʘʚʠʘʮʠʠ ʈʦʩʩʠʠ (http://www.aviaport.ru). 
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ʇʨʦʘʥʘʣʠʟʠʨʫʝʤ ʠʟʤʝʥʝʥʠʝ ʩʪʘʚʦʢ ʚʚʦʟʥʳʭ ʪʘʤʦʞʝʥʥʳʭ ʧʦʰʣʠʥ ʥʘ ʩʘʤʦʣʝʪʳ ʟʘ 

ʧʝʨʠʦʜ ʩ 2009 ʧʦ 2017 ʛʛ. (ʈʠʩʫʥʦʢ 2). 

 

 
 

ʈʠʩʫʥʦʢ 2. ʀʟʤʝʥʝʥʠʝ ʩʪʘʚʢʠ ʚʚʦʟʥʦʡ ʪʘʤʦʞʝʥʥʦʡ ʧʦʰʣʠʥʳ ʥʘ ʩʘʤʦʣʝʪʳ (%) (www.alta.ru). 

 

ʉʥʠʞʝʥʠʝ ʩʪʘʚʦʢ ʚʚʦʟʥʳʭ ʪʘʤʦʞʝʥʥʳʭ ʧʦʰʣʠʥ ʥʘ ʩʘʤʦʣʝʪʳ ʥʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʟʚʠʪʠʶ 

ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʘ ʧʝʨʠʦʜ ʩ 2011 ʧʦ 2017. 

ʇʨʦʘʥʘʣʠʟʠʨʫʝʤ ʩʪʘʚʢʠ ʚʚʦʟʥʳʭ ʪʘʤʦʞʝʥʥʳʭ ʧʦʰʣʠʥ ʥʘ ʯʘʩʪʠ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ 

ʪʦʚʘʨʥʦʡ ʧʦʟʠʮʠʠ 8801 ʠ 8802 ʚ ʝʜʠʥʦʤ ʪʘʤʦʞʝʥʥʦʤ ʪʘʨʠʬʝ ʝʚʨʘʟʠʡʩʢʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʩʦʶʟʘ (ɽʊʊ ɽɸʕʉ) ʦʪ 18 ʦʢʪʷʙʨʷ 2016 ʛ. ˉ101 (ʊʘʙʣʠʮʘ 1). 

 
ʊʘʙʣʠʮʘ 1.  

ʉʊɸɺʂʀ ɺɺʆɿʅʓʍ ʊɸʄʆɾɽʅʅʓʍ ʇʆʐʃʀʅ ʅɸ ʏɸʉʊʀ ʃɽʊɸʊɽʃʔʅʓʍ ɸʇʇɸʈɸʊʆɺ 

(http://www.customs.ru)  

 

ʂʦʜ ʊʅ ɺʕɼ ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʟʠʮʠʠ ɼʦʧ. ʝʜ. 

ʠʟʤ. 

ʉʪʘʚʢʘ ʚʚʦʟʥʦʡ 

ʪʘʤʦʞʝʥʥʦʡ ʧʦʰʣʠʥʳ (ʚ 

ʧʨʦʮʝʥʪʘʭ ʦʪ 

ʪʘʤʦʞʝʥʥʦʡ ʩʪʦʠʤʦʩʪʠ 

ʣʠʙʦ ʚ ʝʚʨʦ, ʣʠʙʦ ʚ 

ʜʦʣʣʘʨʘʭ ʉʐɸ) 

8803 ʏʘʩʪʠ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ ʪʦʚʘʨʥʦʡ 

ʧʦʟʠʮʠʠ 8801 ʠʣʠ 8802: 

  

8803 10 000 0 ï ʚʦʟʜʫʰʥʳʝ ʚʠʥʪʳ ʠ ʥʝʩʫʱʠʝ ʚʠʥʪʳ, ʠ ʠʭ 

ʯʘʩʪʠ 

ð 0 

8803 20 000 0 ï ʰʘʩʩʠ ʠ ʠʭ ʯʘʩʪʠ ð 0 

8803 30 000 0 ï ʯʘʩʪʠ ʩʘʤʦʣʝʪʦʚ ʠ ʚʝʨʪʦʣʝʪʦʚ ʧʨʦʯʠʝ ð 0 

8803 90 ï ʧʨʦʯʠʝ:   

8803 90 100 0 ï ʚʦʟʜʫʰʥʳʭ ʟʤʝʝʚ ð 5 

8803 90 200 0 ï ʢʦʩʤʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʦʚ (ʚʢʣʶʯʘʷ 

ʩʧʫʪʥʠʢ) 

ð 5 

8803 90 300 0 ï ʩʫʙʦʨʙʠʪʘʣʴʥʳʭ ʠ ʢʦʩʤʠʯʝʩʢʠʭ ʨʘʢʝʪï

ʥʦʩʠʪʝʣʝʡ 

ð 5 

8803 90 900 0 ï ʧʨʦʯʠʝ ð 5 

 

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʧʝʨʠʦʜʘ ʩ 2000 ʧʦ 2016 ʛʛ. ʩʪʘʚʢʠ ʚʚʦʟʥʳʭ ʪʘʤʦʞʝʥʥʳʭ ʧʦʰʣʠʥ ʥʘ 

ʯʘʩʪʠ ʣʝʪʘʪʝʣʴʥʳʭ ʩʘʤʦʣʝʪʦʚ ʥʝ ʤʝʥʷʶʪʩʷ, ʪʘʢ ʢʘʢ ʈʦʩʩʠʷ ʩʪʨʝʤʠʪʩʷ ʧʨʦʠʟʚʦʜʠʪʴ ʠ 

ʨʘʟʚʠʚʘʪʴ ʘʚʠʘʮʠʦʥʥʫʶ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. ʆʩʦʙʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʠʥʠʮʠʘʪʠʚʘ 

ɺ. ɺ. ʇʫʪʠʥʘ, ʪʘʢ, ʥʘʧʨʠʤʝʨ, ʚ 2017 ʛʦʜʫ ɺʣʘʜʠʤʠʨʦʤ ɺʣʘʜʠʤʠʨʦʚʠʯʝʤ ʦʪʤʝʯʘʣʦʩʴ, ʯʪʦ 

ʘʚʠʘʩʪʨʦʝʥʠʝ ʚ ʈʦʩʩʠʠ ʠʤʝʝʪ ʤʦʱʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʟʘʜʝʣ ʠ ʷʚʣʷʝʪʩʷ ʧʨʠʦʨʠʪʝʪʥʦʡ 
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ʦʪʨʘʩʣʴʶ ʜʣʷ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʧʦʵʪʦʤʫ ʧʦʪʝʥʮʠʘʣ ʧʨʝʜʧʨʠʷʪʠʡ ʜʦʣʞʝʥ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥ 

ʤʘʢʩʠʤʘʣʴʥʦ. 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʩʦʛʣʘʩʥʦ ʪʝʢʫʱʝʤʫ ʨʦʩʩʠʡʩʢʦʤʫ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʫ ʛʨʘʞʜʘʥʩʢʠʝ 

ʧʘʩʩʘʞʠʨʩʢʠʝ ʩʘʤʦʣʝʪʳ ʜʝʣʷʪʩʷ ʥʘ 7 ʛʨʫʧʧ, ʯʘʩʪʴ ʠʟ ʢʦʪʦʨʳʭ ʧʦʣʥʦʩʪʴʶ ʠʣʠ ʚʨʝʤʝʥʥʦ 

ʦʩʚʦʙʦʞʜʝʥʳ ʦʪ ʫʧʣʘʪʳ ʥʘʣʦʛʦʚ ʥʘ ʠʤʧʦʨʪ, ʜʨʫʛʠʝ ʦʙʣʘʛʘʶʪʩʷ ʚʚʦʟʥʦʡ ʪʘʤʦʞʝʥʥʦʡ 

ʧʦʰʣʠʥʦʡ, ʪʘʤʦʞʝʥʥʳʤ ʩʙʦʨʦʤ (ʜʦ 100 ʪʳʩʷʯ ʨʫʙʣʝʡ) ʠ ʅɼʉ (18%) (ʈʠʩʫʥʦʢ 2, ʊʘʙʣʠʮʘ 2). 

 
ʊʘʙʣʠʮʘ 2. 

ɼʀʌʌɽʈɽʅʎʀɸʎʀʗ ɺʀɼʆɺ ʊɸʄʆɾɽʅʅʓʍ ʇʃɸʊɽɾɽʁ  

ɺ ɿɸɺʀʉʀʄʆʉʊʀ ʆʊ ʇɸʉʉɸɾʀʈʉʂʀʍ ʄɽʉʊ ɺ ʉɸʄʆʃɽʊɽ 

(http://www.aviaport.ru) 

 

ʂʦʣʠʯʝʩʪʚʦ ʢʨʝʩʝʣ ʅʘʣʦʛʠ ʠ ʩʙʦʨʳ 

ɼʦ 50 (> 20 ʪʳʩʷʯ ʢʛ ʄʇʉɸ) ʊʦʣʴʢʦ ʅɼʉ 

ɼʦ 50 (<20 ʪʳʩʷʯ ʢʛ ʄʇʉɸ) ʅɼʉ ʠ ʧʦʰʣʠʥʘ 

51ï11ī ʅɼʉ ʠ ʧʦʰʣʠʥʘ 

111ï160 ʅʝ ʦʙʣʘʛʘʝʪʩʷ 

161ï218 ʅɼʉ ʠ ʧʦʰʣʠʥʘ 

219ï300 ʅʝ ʦʙʣʘʛʘʝʪʩʷ 

301 + ʊʦʣʴʢʦ ʅɼʉ 

 

ɼʘʥʥʳʝ, ʧʨʠʚʝʜʝʥʥʳʝ ʚ ʊʘʙʣʠʮʝ 2, ʧʦʢʘʟʳʚʘʶʪ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʝ ʚʟʠʤʘʥʠʝ 

ʪʘʤʦʞʝʥʥʳʭ ʧʣʘʪʝʞʝʡ ʧʨʠ ʚʚʦʟʝ ʩʘʤʦʣʝʪʦʚ ʨʘʟʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. 

ɺ ʩʪʨʘʥʝ ʧʦʩʪʝʧʝʥʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʘʚʠʘʩʪʨʦʝʥʠʝ ʠ ʨʦʩʩʠʡʩʢʠʝ ʢʦʤʧʘʥʠʠ ʧʦʣʴʟʫʶʪʩʷ 

ʙʦʣʴʰʠʤ ʩʧʨʦʩʦʤ, ʧʦʵʪʦʤʫ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʦʩʥʦʚʥʦʡ ʮʝʣʴʶ ʧʝʨʝʜ ʦʪʝʯʝʩʪʚʝʥʥʳʤ 

ʘʚʠʘʩʪʨʦʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʚʭʦʞʜʝʥʠʝ ʚ ʢʨʦʪʯʘʡʰʠʡ ʩʨʦʢ ʚ ʯʠʩʣʦ ʢʨʫʧʥʝʡʰʠʭ ʤʠʨʦʚʳʭ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʘʚʠʘʮʠʦʥʥʦʡ ʪʝʭʥʠʢʠ. ʅʝʦʙʭʦʜʠʤʦ ʥʘʟʚʘʪʴ ʟʘʜʘʯʠ, ʨʝʰʝʥʠʝ ʢʦʪʦʨʳʭ 

ʦʧʨʝʜʝʣʷʶʪ ʫʩʧʝʭ ʚ ʩʦʟʜʘʥʠʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʡ ʘʚʠʘʮʠʦʥʥʦʡ ʪʝʭʥʠʢʠ.  

ʇʨʝʞʜʝ ʚʩʝʛʦ, ʵʪʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ, ʧʦʜʜʝʨʞʢʘ ʠ ʫʢʨʫʧʥʝʥʠʝ ʙʠʟʥʝʩʘ ʚ ʜʘʥʥʦʡ 

ʦʙʣʘʩʪʠ, ʠʥʪʝʛʨʘʮʠʷ ʩ ʧʨʠʢʣʘʜʥʦʡ ʠ ʘʢʘʜʝʤʠʯʝʩʢʦʡ ʥʘʫʢʦʡ, ʘ ʪʘʢʞʝ ʩ ʜʨʫʛʠʤʠ ʦʪʨʘʩʣʷʤʠ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʨʝʰʝʥʠʷ ʩʣʦʞʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʟʘʜʘʯ. ʄʝʞʜʫʥʘʨʦʜʥʦʝ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ, ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ 

ʚʘʞʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʜʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʳʭ ʟʘʜʘʯ.  

ʀʩʭʦʜʷ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʚʳʰʝ ʧʝʨʝʯʥʷ, ʥʝʦʙʭʦʜʠʤʦ ʚʳʜʝʣʠʪʴ ʢʣʶʯʝʚʳʝ 

ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʩʦʟʜʘʥʠʠ ʩʘʤʦʣʝʪʦʚ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ɻʪʦ: 

ïʨʘʟʚʠʪʠʝ ʠ ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ; 

ïʫʚʝʣʠʯʝʥʠʝ ʩʪʝʧʝʥʠ ʟʘʱʠʪʳ ʥʘʮʠʦʥʘʣʴʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʧʘʩʩʘʞʠʨʩʢʠʭ ʩʘʤʦʣʝʪʦʚ, 

ʘ ʪʘʢʞʝ ʚʥʫʪʨʝʥʥʝʛʦ ʨʳʥʢʘ.  

ïʧʦʣʘʛʘʝʤ ʝʱʝ ʫʚʝʣʠʯʠʪʴ ʫʨʦʚʝʥʴ ʚʚʦʟʥʦʡ ʪʘʤʦʞʝʥʥʦʡ ʧʦʰʣʠʥʳ, ʢʘʢ ʥʘ ʩʘʤʦʣʝʪʳ, ʪʘʢ 

ʠ ʥʘ ʢʦʤʧʣʝʢʪʫʶʱʠʝ ʯʘʩʪʠ, ʪʦʛʜʘ ʪʘʤʦʞʝʥʥʦïʪʘʨʠʬʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 

ʨʘʟʚʠʪʠʶ ʘʚʠʘʮʠʦʥʥʦʡ ʦʪʨʘʩʣʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʩʝʭ ʧʨʠʚʝʜʝʥʥʳʭ ʧʝʨʩʧʝʢʪʠʚ ʨʘʟʚʠʪʠʷ, ʧʨʦʛʥʦʟ ʥʘ ʙʣʠʞʘʡʰʠʝ ʥʝʩʢʦʣʴʢʦ 

ʣʝʪ ʚ ʘʚʠʘʩʪʨʦʝʥʠʠ ʩʦʟʜʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʢʘʨʪʠʥʫ. ʀʩʭʦʜʷ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʘʥʥʳʭ 

ʚʠʜʥʦ, ʯʪʦ ʜʦ 2033 ʛ ʦʞʠʜʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʡ ʨʦʩʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʘʤʦʣʝʪʦʚ. ʉʦʚʦʢʫʧʥʳʝ 

ʧʦʩʪʘʚʢʠ ʩʘʤʦʣʝʪʦʚ ʥʘ ʤʠʨʦʚʦʡ ʘʚʠʘʮʠʦʥʥʳʡ ʨʳʥʦʢ ʦʮʝʥʠʚʘʶʪʩʷ ʚ 31715 ʣʝʪʥʳʭ ʝʜʠʥʠʮ 

(ʈʠʩʫʥʦʢ 3). 
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ʈʠʩʫʥʦʢ 3. ʇʦʩʪʘʚʢʘ ʩʘʤʦʣʝʪʦʚ ʥʘ ʤʠʨʦʚʦʡ ʘʚʠʘʮʠʦʥʥʳʡ ʨʳʥʦʢ: ʪʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ  

ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʥʘ ʙʣʠʞʘʡʰʝʝ ʙʫʜʫʱʝʝ (2014ï2033 ʛʛ.) [2]. 

 

ʇʦ ʦʮʝʥʢʘʤ Boeing, ʜʦʣʷ ʨʦʩʩʠʡʩʢʦʛʦ ʨʳʥʢʘ ʩʘʤʦʣʝʪʦʩʪʨʦʝʥʠʷ ʙʫʜʝʪ ʩʦʩʪʘʚʣʷʪʴ 10% ʦʪ 

ʤʠʨʦʚʦʛʦ, ʠ ʜʦʣʷ ʥʦʚʳʭ ʧʦʩʪʘʚʦʢ ʩʘʤʦʣʝʪʦʚ ʙʫʜʝʪ ʩʦʩʪʘʚʣʷʪʴ 6% ʦʪ ʛʣʦʙʘʣʴʥʦʛʦ ʨʳʥʢʘ 

ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʘʚʠʘʩʪʨʦʝʥʠʷ.  

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʝʨʝʜ ʈʦʩʩʠʝʡ ʩʝʡʯʘʩ ʩʪʦʠʪ ʟʘʜʘʯʘ 

ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʚʚʝʜʝʥʠʷ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʠʥʦʩʪʨʘʥʥʳʝ ʚʦʟʜʫʰʥʳʝ ʩʫʜʥʘ, 

ʟʘʧʨʝʱʝʥʠʷ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʮʝʜʫʨʳ ʚʨʝʤʝʥʥʦʛʦ ʚʚʦʟʘ ʜʣʷ ʢʦʤʤʝʨʯʝʩʢʠʭ ʚʦʟʜʫʰʥʳʭ ʩʫʜʦʚ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘʫʯʥʦʛʦ ʟʘʜʝʣʘ, ʨʝʟʫʣʴʪʘʪʦʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʦʣʫʯʝʥʥʳʭ 

ʧʨʠ ʩʦʟʜʘʥʠʠ ʚʦʝʥʥʦʡ ʪʝʭʥʠʢʠ.  
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʦʩʥʦʚʥʳʝ ʚʦʧʨʦʩʳ, ʢʘʩʘʶʱʠʝʩʷ ʪʘʤʦʞʝʥʥʦï

ʪʘʨʠʬʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʛʦʩʫʜʘʨʩʪʚïʯʣʝʥʦʚ ɽʚʨʘʟʠʡʩʢʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʶʟʘ. 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʧʦ ʚʥʝʰʥʝʤʫ, ʪʦʨʛʦʚʦʤʫ, ʛʨʫʟʦʚʦʤʫ ʦʙʦʨʦʪʫ 

ʤʝʞʜʫ ʩʪʨʘʥʘʤʠ ɽɸʕʉ. ʃʦʛʠʩʪʠʢʘ ʧʨʝʜʧʨʠʷʪʠʡ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʴʶ, ʙʫʜʝʪ ʵʬʬʝʢʪʠʚʥʦʡ, ʝʩʣʠ ʙʫʜʝʪ ʦʪʨʘʞʘʪʴ ʠ ʦʩʥʦʚʳʚʘʪʴʩʷ ʥʘ ʜʠʥʘʤʠʢʝ 

ʪʘʤʦʞʝʥʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʠ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʤʠʥʠʤʠʟʘʮʠʠ ʠʟʜʝʨʞʝʢ. ʊʘʤʦʞʝʥʥʦï

ʪʘʨʠʬʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʨʝʘʣʠʟʫʝʪʩʷ ʥʘ ʫʨʦʚʥʝ ʩʪʨʘʥ ɽɸʕʉ, ʠʩʭʦʜʷ ʠʟ ʠʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʮʝʣʝʡ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʝʜʝʥʠʷ ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 
 

Abstract. This article includes the main questions about customsïtariff regulation 

on the countries of Eurasian Economic Union. Statistical data on external, trade, freight turnover 

between the countries of the EAEC have been analyzed. The logistics of enterprises engaged 

in foreign economic activity will be effective if it reflects and builds on the dynamics of customs 

legislation and helps minimize costs. Customs and tariff regulation is implemented at the level of 

the EAEC countries, based on their economic goals and peculiarities of conducting foreign 

economic activity. 
 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʘʤʦʞʝʥʥʦ-ʪʘʨʠʬʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ, ʚʥʝʰʥʷʷ ʪʦʨʛʦʚʣʷ, ʪʘʤʦʞʝʥʥʳʡ 

ʪʘʨʠʬ, ʪʘʤʦʞʝʥʥʘʷ ʧʦʰʣʠʥʘ, ʛʨʫʟʦʦʙʦʨʦʪ, ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ. 
 

Keywords: customs-tariff regulation, extra-trade, customs tariff, customs duty, freight 

turnover, agriculture. 
 

ɺʚʝʜʝʥʠʝ 

ʂʘʞʜʘʷ ʩʪʨʘʥʘ, ʠʩʭʦʜʷ ʠʟ ʩʚʦʝʛʦ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʦʧʳʪʘ, ʩʣʦʞʠʚʰʠʭʩʷ ʩʦʮʠʘʣʴʥʦï

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʤʝʩʪʘ ʚ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʝ, ʧʨʠʨʦʜʥʦïʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ, 

ʨʫʢʦʚʦʜʩʪʚʫʷʩʴ ʦʙʱʝʥʘʮʠʦʥʘʣʴʥʳʤʠ ʠ ʛʝʦʧʦʣʠʪʠʯʝʩʢʠʤʠ ʠʥʪʝʨʝʩʘʤʠ, ʦʧʨʝʜʝʣʷʝʪ ʜʣʷ ʩʝʙʷ 
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ʮʝʣʠ ʠ ʟʘʜʘʯʠ ʨʘʟʚʠʪʠʷ ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʚʷʟʝʡ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʘʨʠʬʥʳʭ ʤʝʨ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʪʘʤʦʞʝʥʥʦʛʦ ʪʘʨʠʬʘ, ʚ ʢʘʯʝʩʪʚʝ ʠʥʩʪʨʫʤʝʥʪʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʥʝʰʥʝʡ ʪʦʨʛʦʚʣʠ, 

ʠʛʨʘʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʟʘʱʠʪʳ ʥʘʮʠʦʥʘʣʴʥʳʭ ʠʥʪʝʨʝʩʦʚ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʫʩʣʦʚʣʝʥʘ ʩʦʟʜʘʥʠʝʤ ʦʙʱʝʛʦ ʨʳʥʢʘ ɽɸʕʉ ʠ ʚ ʩʚʷʟʠ 

ʩ ʵʪʠʤ ʨʘʩʰʠʨʝʥʠʝʤ ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʚʷʟʝʡ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʪʘʤʦʞʝʥʥʦïʪʘʨʠʬʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʩʪʨʘʥ ɽɸʕʉ ʚ 

ʧʝʨʠʦʜ ʩ 2014 ʧʦ 2017 ʛʛ. 

ʎʝʣʴ ʨʘʙʦʪʳ ð ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʤʝʨʳ ʪʘʨʠʬʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚ ʩʪʨʘʥʘʭ ɽɸʕʉ ʠ 

ʤʝʪʦʜʳ ʠʭ ʧʨʠʤʝʥʝʥʠʷ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʚ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʨʘʙʦʪʳ 

ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

ïʦʧʨʝʜʝʣʠʪʴ ʤʝʩʪʦ ʠ ʨʦʣʴ ʪʘʤʦʞʝʥʥʦïʪʘʨʠʬʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʦ 

ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʨʘʥ ɽɸʕʉ; 

ïʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʨʠʤʝʥʷʝʤʳʝ ʤʝʨʳ ʠ ʜʘʪʴ ʠʤ ʦʮʝʥʢʫ; 

ïʚʳʷʚʠʪʴ ʧʝʨʩʧʝʢʪʠʚʳ ʧʨʠʤʝʥʝʥʠʷ ʤʝʨ ʪʘʤʦʞʝʥʥʦïʪʘʨʠʬʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʘʥʘʣʠʟʝ ʤʘʪʝʨʠʘʣʦʚ ʦʬʠʮʠʘʣʴʥʳʭ ʩʘʡʪʦʚ: 

ʄʠʥʠʩʪʝʨʩʪʚʘ ʵʢʦʥʦʤʠʢʠ ʈʌ, ʌʝʜʝʨʘʣʴʥʦʡ ʪʘʤʦʞʝʥʥʦʡ ʩʣʫʞʙʳ ʠ ʄʠʥʠʩʪʝʨʩʪʚʝ ʬʠʥʘʥʩʦʚ 

ʈʌ; ʦʬʠʮʠʘʣʴʥʳʭ ʧʫʙʣʠʢʘʮʠʡ ɽɸʕʉ, ʵʣʝʢʪʨʦʥʥʳʭ ʨʝʩʫʨʩʦʚ, ʫʯʝʙʥʳʭ ʧʦʩʦʙʠʡ. ʇʨʠ 

ʥʘʧʠʩʘʥʠʠ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʪʘʢʠʝ ʥʘʫʯʥʳʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢʘʢ 

ʘʥʘʣʠʟ, ʩʠʥʪʝʟ ʠ ʩʨʘʚʥʝʥʠʝ.  

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʄʥʦʛʦʧʣʘʥʦʚʦʩʪʴ ʠ ʩʧʝʮʠʬʠʢʘ ʚʣʠʷʥʠʷ ʪʘʤʦʞʝʥʥʦïʪʘʨʠʬʥʳʭ ʤʝʨ ʥʘ ʨʘʟʚʠʪʠʝ 

ʚʥʝʰʥʝʪʦʨʛʦʚʳʭ ʦʪʥʦʰʝʥʠʡ ʠ ʵʢʦʥʦʤʠʢʠ ʚ ʮʝʣʦʤ ʪʨʝʙʫʶʪ ʦʪ ʩʪʨʘʥ ɽɸʕʉ ʚʟʚʝʰʝʥʥʦʛʦ 

ʧʦʜʭʦʜʘ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʫʨʦʚʥʷ ʧʦʰʣʠʥ ʚ ʪʝʭ ʦʪʨʘʩʣʷʭ, ʨʘʟʚʠʪʠʝ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ 

ʧʨʠʦʨʠʪʝʪʥʳʤ, ʩ ʫʯʝʪʦʤ ʚʩʝʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʚʦʟʤʦʞʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ. 

ɺ ʨʘʙʦʪʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʧʦʢʘʟʘʪʝʣʠ ʚʥʝʰʥʝʡ ʪʦʨʛʦʚʣʠ ɽɸʕʉ ʚ ʧʝʨʠʦʜ ʩ 2014 ʧʦ 

2017 ʛʦʜ. ʂʘʢ ʧʦʢʘʟʳʚʘʶʪ ʜʘʥʥʳʝ (ʈʠʩʫʥʦʢ 1), ʚ ʪʝʯʝʥʠʝ 2014ï2016 ʛʛ. ʥʘʙʣʶʜʘʝʪʩʷ 

ʩʥʠʞʝʥʠʝ ʟʥʘʯʝʥʠʡ ʧʦʢʘʟʘʪʝʣʝʡ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚ 2017 ʛ. ʚʥʝʰʥʝʪʦʨʛʦʚʳʡ ʦʙʦʨʦʪ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ 2016 ʛ. ʚʦʟʨʦʩ ʥʘ 24,4%, ʠʣʠ ʥʘ 124,4 ʤʣʨʜ ʜʦʣʣʘʨʦʚ, ʩʦʩʪʘʚʠʚ 633,8 ʤʣʨʜ ʜʦʣʣ. 

ʉʐɸ. ʆʙʲʝʤ ʵʢʩʧʦʨʪʘ ʪʦʚʘʨʦʚ ʫʚʝʣʠʯʠʣʩʷ ʥʘ 25,4%, ʠʣʠ ʥʘ 78,3 ʤʣʨʜ ʜʦʣʣʘʨʦʚ, ʠʤʧʦʨʪʘ ð 

ʥʘ 22,9%, ʠʣʠ ð ʥʘ 46,1 ʤʣʨʜ ʜʦʣʣʘʨʦʚ. ʇʦʣʦʞʠʪʝʣʴʥʦʝ ʩʘʣʴʜʦ ʚʥʝʰʥʝʡ ʪʦʨʛʦʚʣʠ ʪʦʚʘʨʘʤʠ 

ʫʚʝʣʠʯʠʣʦʩʴ ʩʦ 107,2 ʤʣʨʜ ʜʦʣʣʘʨʦʚ ʚ 2016 ʛ. ʜʦ 139,4 ʤʣʨʜ ʜʦʣʣʘʨʦʚ ʚ 2017 ʛ. [1, ʩ. 17]. 

ʉʥʠʞʝʥʠʝ ʦʙʲʝʤʦʚ ʢʘʢ ʚʥʝʰʥʝʡ, ʪʘʢ ʠ ʚʟʘʠʤʥʦʡ ʪʦʨʛʦʚʣʠ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʨʷʜʦʤ 

ʬʘʢʪʦʨʦʚ. ʇʘʜʝʥʠʝ ʤʠʨʦʚʳʭ ʮʝʥ ʥʘ ʥʝʬʪʴ ʠ ʜʨʫʛʠʝ ʩʳʨʴʝʚʳʝ ʪʦʚʘʨʳ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ 

ʦʧʨʝʜʝʣʠʣʦ ʜʠʥʘʤʠʢʫ ʮʝʥ ʥʘ ʪʦʚʘʨʳ, ʦʙʨʘʱʘʶʱʠʝʩʷ ʥʘ ʨʳʥʢʝ ʉʦʶʟʘ, ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʦʙʱʝʝ ʩʦʢʨʘʱʝʥʠʝ ʩʪʦʠʤʦʩʪʥʦʛʦ ʦʙʲʝʤʘ ʚʟʘʠʤʥʦʡ ʠ ʚʥʝʰʥʝʡ ʪʦʨʛʦʚʣʠ ɽɸʕʉ. ʇʦʤʠʤʦ ʵʪʦʛʦ, 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʘʣ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʣʘʙʳʡ ʨʦʩʪ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʠ ʪʦʨʛʦʚʣʠ. 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʰʝʣ ʧʨʦʮʝʩʩ ʘʜʘʧʪʘʮʠʠ ʵʢʦʥʦʤʠʢ ʩʪʨʘʥ ɽɸʕʉ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʡ 

ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʦʡ ʢʦʥʲʶʥʢʪʫʨʝ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʦʠʩʭʦʜʠʣʘ ʜʝʚʘʣʴʚʘʮʠʷ ʥʘʮʠʦʥʘʣʴʥʳʭ 

ʚʘʣʶʪ ʚʦ ʚʩʝʭ ʩʪʨʘʥʘʭ ɽɸʕʉ, ʥʘʯʠʥʘʷ ʩʦ II ʢʚʘʨʪʘʣʘ 2015 ʛ., ʠ ʜʦʩʪʠʛʣʘ ʤʘʢʩʠʤʫʤʘ ʚ I 

ʢʚʘʨʪʘʣʝ 2016 ʛʦʜʘ. ʆʙʝʩʮʝʥʝʥʠʝ ʥʘʮʠʦʥʘʣʴʥʳʭ ʚʘʣʶʪ ʥʦʩʠʣʦ ʢʦʥʢʫʨʝʥʪʥʳʡ ʭʘʨʘʢʪʝʨ ʠ 

ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʦʩʣʦʞʥʝʥʠʝʤ ʩʠʪʫʘʮʠʠ ʚʦ ʚʟʘʠʤʥʦʡ ʪʦʨʛʦʚʣʝ ʩʪʨʘʥ ɽɸʕʉ [2, ʩ. 25]. 

ɼʘʥʥʫʶ ʩʠʪʫʘʮʠʶ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʠ ʧʨʦʙʣʝʤʘʤʠ ʚ ʪʘʤʦʞʝʥʥʦïʪʘʨʠʬʥʦʡ ʧʦʣʠʪʠʢʝ 

ɽɸʕʉ, ʨʘʙʦʪʘ ʥʘʜ ʫʩʪʨʘʥʝʥʠʝʤ ʢʦʪʦʨʳʭ ʚʝʜʝʪʩʷ ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. ʊʘʤʦʞʝʥʥʦïʪʘʨʠʬʥʦʝ 

ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʜʦʣʞʥʦ ʬʦʨʤʠʨʦʚʘʪʴ ʫʩʣʦʚʠʷ ʜʣʷ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ ʚ ʩʬʝʨʝ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʠ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʪʦʚʘʨʦʚ, ʨʘʟʚʠʪʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦïʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 
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ʢʦʦʧʝʨʘʮʠʠ ʚ ʨʘʤʢʘʭ ɽɸʕʉ ʠ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʦʩʪʫ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʵʢʦʥʦʤʠʢ ʠ ʩʦʟʜʘʚʘʝʤʦʡ ʚ 

ʥʠʭ ʜʦʙʘʚʣʝʥʥʦʡ ʩʪʦʠʤʦʩʪʠ. 

 

 
ʈʠʩʫʥʦʢ 1. ʇʦʢʘʟʘʪʝʣʠ ʚʥʝʰʥʝʡ ʪʦʨʛʦʚʣʠ ɽɸʕʉ (ʤʣʥ ʜʦʣʣ. ʉʐɸ) 

(http://www.eurasiancommission.org/). 

 

ɸʥʘʣʦʛʠʯʥʘʷ ʩʠʪʫʘʮʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʠ ʚʦ ʚʟʘʠʤʥʦʡ ʪʦʨʛʦʚʣʝ ʩʪʨʘʥ ɽɸʕʉ (ʈʠʩʫʥʦʢ 2). ɺ 

2016 ʛ. ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʟʥʘʯʝʥʠʡ ʵʢʩʧʦʨʪʘ, ʠʤʧʦʨʪʘ ʠ ʚʥʝʰʥʝʪʦʨʛʦʚʦʛʦ ʦʙʦʨʦʪʘ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ 2014 ʛ. ʠ 2015 ʛ. ʅʦ ʚ 2017 ʛ. ʩʥʦʚʘ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʧʦʚʳʰʝʥʠʝ ʟʥʘʯʝʥʠʡ 

ʧʦʢʘʟʘʪʝʣʝʡ, ʪʘʢʞʝ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʣʦʩʴ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʩʘʣʴʜʦ ʚʟʘʠʤʥʦʡ ʪʦʨʛʦʚʣʠ 

ʛʦʩʫʜʘʨʩʪʚïʯʣʝʥʦʚ ʉʦʶʟʘ.  

 
ʈʠʩʫʥʦʢ 2. ʇʦʢʘʟʘʪʝʣʠ ʚʟʘʠʤʥʦʡ ʪʦʨʛʦʚʣʠ ʛʦʩʫʜʘʨʩʪʚïʯʣʝʥʦʚ ɽɸʕʉ (ʤʣʥ ʜʦʣʣ. ʉʐɸ) 

(http://www.eurasiancommission.org/). 

 

ʊʘʢ, ʥʝʩʤʦʪʨʷ ʥʘ ʢʦʣʝʙʘʥʠʷ ʩʫʤʤʘʨʥʦʛʦ ʚʥʫʪʨʝʥʥʝʛʦ ʚʘʣʦʚʦʛʦ ʧʨʦʜʫʢʪʘ (ʈʠʩʫʥʦʢ 3) ʚ 

ʧʝʨʠʦʜ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʉʦʶʟʘ, ʦʙʫʩʣʦʚʣʝʥʥʦʛʦ ʚʟʘʠʤʦʟʘʚʠʩʠʤʦʩʪʴʶ ʛʦʩʫʜʘʨʩʪʚ 

(ʥʘʧʨʠʤʝʨ, ʚ 2016 ʛ. ɺɺʇ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ ʩʦʢʨʘʪʠʣʩʷ ʥʘ 2,6%, ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ð ʥʘ 0,2%), ʠʥʪʝʛʨʘʮʠʷ ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʪʝʤʧʘʭ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ. 

ʉʦʚʦʢʫʧʥʳʡ ɺɺʇ ɽɸʕʉ ʫʚʝʣʠʯʠʣʩʷ ʚ 2017 ʛʦʜʫ ʥʘ 1,8% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤ. 

ʇʦʟʠʪʠʚʥʘʷ ʜʠʥʘʤʠʢʘ ʬʠʢʩʠʨʫʝʪʩʷ ʚ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʪʨʘʩʣʷʭ: ʚ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʨʦʩʪ ʩʦʩʪʘʚʠʣ 2,4%, ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ð ʧʦʯʪʠ 1%, ʨʘʩʰʠʨʠʣʠʩʴ 

ʛʨʫʟʦʚʳʝ, ʧʘʩʩʘʞʠʨʩʢʠʝ ʧʝʨʝʚʦʟʢʠ ð ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 6,9% ʠ ʥʘ 7,8%.  

556 800,30

373 845,1
308 264,8

386 586,4
311 896,40

205 537,4 201 107,9
247 210,8

868 696,70

579 382,5
509 372,7

633 797,2

244 903,90
168 307,7 107 156,9

139 375,6

2014 ʛ. 2015 ʛ. 2016 ʛ. 2017 ʛ.

ʕʢʩʧʦʨʪʀʤʧʦʨʪ ɺʥʝʰʥʝʪʦʨʛʦʚʳʡ ʦʙʦʨʦʪʉʘʣʴʜʦ ʚʥʝʰʥʝʡ ʪʦʨʛʦʚʣʠ

58 431,50

45 615,7 42 690,3

54 157,2

58 511,00
45 654,2

42 427,2

53 218,5

116 942,50

91 269,9
85 117,5

107 375,7

-79,50 -38,5

263,1 938,7

2014 ʛ. 2015 ʛ. 2016 ʛ. 2017 ʛ.

ʕʢʩʧʦʨʪʀʤʧʦʨʪʆʙʦʨʦʪ ʚʥʫʪʨʝʥʥʝʡ ʪʦʨʛʦʚʣʠʉʘʣʴʜʦ ʚʟʘʠʤʥʦʡ ʪʦʨʛʦʚʣʠ
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ʈʠʩʫʥʦʢ 3. ʉʫʤʤʘʨʥʳʡ ʦʙʲʝʤ ɺɺʇ ɽɸʕʉ (ʤʣʥ ʜʦʣʣ. ʉʐɸ) [1]. 

 

ʎʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʥʷʪʠʝ ʤʝʨ ʧʦ ʜʘʣʴʥʝʡʰʝʡ ʦʧʪʠʤʠʟʘʮʠʠ ʩʪʨʫʢʪʫʨʳ ʠ ʫʨʦʚʥʷ ʚʚʦʟʥʳʭ 

ʪʘʤʦʞʝʥʥʳʭ ʧʦʰʣʠʥ ʚ ʦʪʥʦʰʝʥʠʠ ʪʦʚʘʨʦʚ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʩʧʨʦʩʘ, ʢʦʤʧʦʥʝʥʪʦʚ ʜʣʷ 

ʧʨʦʠʟʚʦʜʠʤʦʡ ʧʨʦʜʫʢʮʠʠ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʚ ʦʪʥʦʰʝʥʠʠ ʪʦʚʘʨʦʚ, ʘʥʘʣʦʛʠ ʢʦʪʦʨʳʭ ʥʝ 

ʚʳʧʫʩʢʘʶʪʩʷ ʚ ʩʪʨʘʥʘʭ ʉʦʶʟʘ, ʠʣʠ ʧʨʦʠʟʚʦʜʷʪʩʷ ʚ ʥʝʜʦʩʪʘʪʦʯʥʦʤ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ 

ʧʦʪʨʝʙʥʦʩʪʝʡ ʨʳʥʢʘ ʢʦʣʠʯʝʩʪʚʝ. 

ɺ ʧʨʦʮʝʩʩʝ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ, ʢʦʛʜʘ ʛʦʩʫʜʘʨʩʪʚʘ ʩʪʘʨʘʶʪʩʷ ʧʦʜʜʝʨʞʠʚʘʪʴ 

ʥʘʮʠʦʥʘʣʴʥʳʭ ʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʥʝʦʙʭʦʜʠʤʦ ʦʛʨʘʜʠʪʴ ʠʭ ʦʪ ʚʚʦʟʘ ʚ ʩʪʨʘʥʫ ʪʦʚʘʨʦʚ ʩ 

ʥʘʨʫʰʝʥʠʝʤ ʪʘʤʦʞʝʥʥʳʭ ʧʨʘʚʠʣ.  

ʗʨʢʠʡ ʧʨʠʤʝʨ ʨʝʘʣʠʟʘʮʠʠ ʚʳʰʝʫʧʦʤʷʥʫʪʳʭ ʤʝʨ ð ʦʪʨʘʩʣʴ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ 

(ʈʠʩʫʥʦʢ 4). 

ʄʠʥʠʩʪʨ ɽʕʂ ʉʝʨʛʝʡ ʉʠʜʦʨʩʢʠʡ ʩʦʦʙʱʠʣ ʦ ʪʦʤ, ʯʪʦ ʠʤʧʦʨʪ ʘʛʨʦʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ 

ʪʦʚʘʨʦʚ ʟʘ 2014ï2016 ʛʦʜʳ ʩʦʢʨʘʪʠʣʩʷ ʥʘ 45%, ʘʢʪʠʚʥʦ ʠʜʫʪ ʧʨʦʮʝʩʩʳ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʧʦʨʷʜʢʘ 20 ʤʣʨʜ ʜʦʣʣ. ʉʐɸ ʦʩʪʘʣʠʩʴ ʚ ʵʢʦʥʦʤʠʢʝ ɽɸʕʉ. ʊʘʢʞʝ, ʚ ʜʝʢʘʙʨʝ 

2017 ʛʦʜʘ ʚ ʨʘʤʢʘʭ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʝʤʠʥʘʨʘ çʇʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ ɽɸʕʉè ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ ʪʝʤʘ ʨʘʟʚʠʪʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʩʝʣʴʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʦ ʢʘʢ ʩʪʘʙʠʣʴʥʦʛʦ ʜʨʘʡʚʝʨʘ ʵʢʦʥʦʤʠʢʠ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩʪʨʘʥ ɽɸʕʉ. 

ʉʝʡʯʘʩ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʦʙʦʨʦʪ ʧʨʦʜʫʢʮʠʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʩʦʩʪʘʚʣʷʝʪ 

ʧʦʯʪʠ 90 ʤʣʨʜ ʜʦʣʣ. ʠ, ʧʦ ʦʮʝʥʢʘʤ ʵʢʩʧʝʨʪʦʚ, ʝʞʝʛʦʜʥʦ ʙʫʜʝʪ ʫʚʝʣʠʯʠʚʘʪʴʩʷ ʥʘ 10ï15% [3].  

çʉʪʨʘʪʝʛʠʯʝʩʢʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʛʦʩʫʜʘʨʩʪʚ ɽɸʕʉ ð ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʧʨʠʨʦʜʥʳʤʠ ʠ 

ʯʝʣʦʚʝʯʝʩʢʠʤʠ ʨʝʩʫʨʩʘʤʠ ʥʘ ʬʦʥʝ ʨʘʩʪʫʱʝʡ ʚ ʤʠʨʝ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʭ, 

ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʨʦʜʫʢʪʘʭ ʧʠʪʘʥʠʷ ð ʧʦʟʚʦʣʷʝʪ ʩʪʨʘʥʘʤ ʉʦʶʟʘ ʥʝ ʪʦʣʴʢʦ ʚʳʡʪʠ ʥʘ 

ʩʘʤʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʧʦ ʦʩʥʦʚʥʳʤ ʚʠʜʘʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʥʦ ʠ ʥʘʨʘʱʠʚʘʪʴ 

ʦʙʲʝʤʳ ʵʢʩʧʦʨʪʘ ʩʝʣʴʭʦʟʪʦʚʘʨʦʚ ʩ ʚʳʩʦʢʦʡ ʜʦʙʘʚʣʝʥʥʦʡ ʩʪʦʠʤʦʩʪʴʶ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʠʪʩʷ ʠ 

ʦʨʛʘʥʠʯʝʩʢʘʷ ʧʨʦʜʫʢʮʠʷè, ð ʩʯʠʪʘʝʪ ʉʪʘʥʠʩʣʘʚ ɹʫʙʝʥ [3].  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 14 ʤʘʷ 2018 ʛʦʜʘ ʧʨʝʟʠʜʝʥʪ ʈʦʩʩʠʠ ɺ. ɺ. ʇʫʪʠʥ ʥʘ ʟʘʩʝʜʘʥʠʠ 

ɺʳʩʰʝʛʦ ɽʚʨʘʟʠʡʩʢʦʛʦ ɻʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʚʝʪʘ ʚ ʉʦʯʠ ʩʦʦʙʱʠʣ ʦ ʩʦʟʜʘʥʠʠ ʉʦʚʝʪʘ ʤʠʥʠʩʪʨʦʚ 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ ʨʘʤʢʘʭ ɽɸʕʉ. 

ʅʦʚʳʡ ʩʦʚʝʪ ʟʘʡʤʝʪʩʷ ʩʦʛʣʘʩʦʚʘʥʠʝʤ ʦʙʱʝʡ ʩʪʨʘʪʝʛʠʠ ʚ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʡ ʩʬʝʨʝ, ʘ 

ʪʘʢʞʝ ʧʨʦʜʚʠʞʝʥʠʝʤ ʧʨʦʜʫʢʪʦʚ ɽɸʕʉ ʥʘ ʟʘʨʫʙʝʞʥʳʝ ʨʳʥʢʠ. ʇʣʘʥʠʨʫʝʪʩʷ ʪʘʢʞʝ ʩʦʟʜʘʪʴ 

ʧʨʦʬʠʣʴʥʳʡ ʢʦʤʠʪʝʪ ʜʣʷ ʢʦʦʨʜʠʥʘʮʠʠ ʧʦʣʠʪʠʢʠ ʚ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʬʝʨʝ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ 

ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʤʝʨʳ ʨʘʟʚʠʪʠʷ ʨʳʥʢʘ ʧʝʨʝʚʦʟʦʢ ʚ ʨʘʤʢʘʭ ɽɸʕʉ. 

ɺ ʪʘʢʦʡ ʩʠʪʫʘʮʠʠ ʤʝʨʳ ʪʘʤʦʞʝʥʥʦïʪʘʨʠʬʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʚʘʪʴ 

ʨʘʚʥʦʚʝʩʠʝ ʪʦʚʘʨʥʳʭ ʨʳʥʢʦʚ ʠ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʧʨʝʧʷʪʩʪʚʦʚʘʥʠʝ ʙʳʩʪʨʦʤʫ ʨʦʩʪʫ ʮʝʥ ʥʘ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʫʶ ʧʨʦʜʫʢʮʠʶ ʠ ʧʨʦʜʦʚʦʣʴʩʪʚʠʝ ʚ ʫʩʣʦʚʠʷʭ ʢʦʣʝʙʘʥʠʡ ʥʘ ʚʘʣʶʪʥʦʤ 

ʨʳʥʢʝ, ʜʦʩʪʠʞʝʥʠʝ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʧʦ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʶ ʠ ʦʙʝʩʧʝʯʝʥʠʝ 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ.  

2 404 881

1 631 600
1 489 838

1 810 792

2014 ʛ.2015 ʛ.2016 ʛ.2017 ʛ.
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ʈʠʩʫʥʦʢ 4. ʇʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʜʫʢʮʠʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʤʣʥ ʜʦʣʣ. ʉʐɸ [3]. 

 

ʕʬʬʝʢʪʠʚʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ɽɸʕʉ ʩ ʫʯʝʪʦʤ ʩʠʪʫʘʮʠʠ ʥʘ ʤʠʨʦʚʦʡ ʘʨʝʥʝ ʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʝʩʩʠʚʥʳʭ ʤʝʨ ʪʘʤʦʞʝʥʥʦïʪʘʨʠʬʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʜʦʣʞʥʦ 

ʩʦʯʝʪʘʪʴʩʷ ʩ ʧʨʘʚʠʣʴʥʳʤʠ ʜʝʡʩʪʚʠʷʤʠ ʚ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʬʝʨʝ, ʯʪʦ ʚ ʜʘʣʴʥʝʡʰʝʤ ʚʣʠʷʝʪ ʥʘ 

ʦʙʲʝʤʳ ʛʨʫʟʦʦʙʦʨʦʪʘ. 

ʀʥʪʝʛʨʘʮʠʷ ʩʪʨʘʥ ɽɸʕʉ ʚ ʩʬʝʨʝ ʪʨʘʥʩʧʦʨʪʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʩʥʠʞʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʚ ʢʦʥʝʯʥʦʡ ʮʝʥʝ ʪʦʚʘʨʘ ʠ ʨʦʩʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʙʠʟʥʝʩʘ. ʅʘʨʷʜʫ ʩ ʵʪʠʤ, 

ʪʨʘʥʩʧʦʨʪʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʜʦʣʞʥʘ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʝʘʣʠʟʘʮʠʠ ʜʝʡʩʪʚʠʡ ʫʯʘʩʪʥʠʢʦʚ ɺʕɼ 

ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʡ ʧʦʩʪʘʚʢʠ, ʫʩʪʨʘʥʷʷ ʧʨʠ ʵʪʦʤ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʥʠʞʝʥʠʷ 

ʪʘʤʦʞʝʥʥʦʡ ʩʪʦʠʤʦʩʪʠ ʪʦʚʘʨʦʚ ʥʝʜʦʙʨʦʩʦʚʝʩʪʥʳʤʠ ʫʯʘʩʪʥʠʢʘʤʠ ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʩʪʨʘʥʳ ɽɸʕʉ ʧʨʠʜʘʶʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʥʘʨʘʱʠʚʘʥʠʶ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʧʫʪʝʤ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʤʦʜʝʨʥʠʟʘʮʠʠ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʠ ʞʝʣʝʟʥʳʭ 

ʜʦʨʦʛ, ʘʵʨʦʧʦʨʪʦʚ, ʨʝʯʥʳʭ ʠ ʤʦʨʩʢʠʭ ʧʦʨʪʦʚ, ʨʘʟʚʠʪʠʷ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʥʳʭ ʧʫʪʝʡ, ʩʦʟʜʘʥʠʷ 

ʩʦʚʨʝʤʝʥʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. ɺ ʮʝʣʦʤ ʧʦ ɽɸʕʉ ʜʦʣʷ ʪʨʘʥʩʧʦʨʪʘ ʚ ʚʘʣʦʚʦʡ 

ʜʦʙʘʚʣʝʥʥʦʡ ʩʪʦʠʤʦʩʪʠ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 8%, ʘ ʚ ʦʙʱʝʤ ʦʙʲʝʤʝ ʠʥʚʝʩʪʠʮʠʡ ʚ ʦʩʥʦʚʥʦʡ 

ʢʘʧʠʪʘʣ ð ʙʦʣʝʝ 1/5 [3]. 

ʃʦʛʠʩʪʠʢʘ ʧʨʝʜʧʨʠʷʪʠʡ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ, ʙʫʜʝʪ 

ʵʬʬʝʢʪʠʚʥʦʡ, ʝʩʣʠ ʙʫʜʝʪ ʦʪʨʘʞʘʪʴ ʠ ʦʩʥʦʚʳʚʘʪʴʩʷ ʥʘ ʜʠʥʘʤʠʢʝ ʪʘʤʦʞʝʥʥʦʛʦ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʪ. ʝ. ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʤʠʥʠʤʠʟʘʮʠʠ ʠʟʜʝʨʞʝʢ (ʚ ʪʦʤ ʯʠʩʣʝ 

ʪʘʤʦʞʝʥʥʳʭ) ʚ ʧʨʦʮʝʩʩʝ ʧʝʨʝʤʝʱʝʥʠʷ ʪʦʚʘʨʘ ʦʪ ʧʝʨʚʠʯʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʜʦ ʢʦʥʝʯʥʦʛʦ 

ʧʦʪʨʝʙʠʪʝʣʷ [2, ʩ. 27]. 

ʅʘ ʈʠʩʫʥʢʝ 5 ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʠʥʘʤʠʢʘ ʛʨʫʟʦʦʙʦʨʦʪʘ. ɻʨʫʟʦʦʙʦʨʦʪ ʚ ʩʪʨʘʥʘʭ ɽɸʕʉ ʠʤʝʝʪ 

ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʜʠʥʘʤʠʢʫ ʠ ʦʪʣʠʯʘʝʪʩʷ ʩʪʘʙʠʣʴʥʦʩʪʴʶ. ʃʠʜʝʨʦʤ ʧʦ ʦʙʲʝʤʫ ʛʨʫʟʦʦʙʦʨʦʪʘ 

ʷʚʣʷʝʪʩʷ ʈʦʩʩʠʷ. ʅʘʠʤʝʥʴʰʠʡ ʦʙʲʝʤ ʠʤʝʝʪ ʂʳʨʛʳʟʩʪʘʥ. 
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ʈʠʩʫʥʦʢ 5. ɼʠʥʘʤʠʢʘ ʛʨʫʟʦʦʙʦʨʦʪʘ, ʤʣʨʜ ʪʦʥʥʦïʢʠʣʦʤʝʪʨʦʚ [1]. 

 

ɺ ʜʝʢʘʙʨʝ 2016 ʛ. ʣʠʜʝʨʳ ʩʪʨʘʥ ɽɸʕʉ ʫʪʚʝʨʜʠʣʠ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʵʪʘʧʳ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʧʦʣʠʪʠʢʠ. ʈʝʘʣʠʟʘʮʠʷ ʜʦʢʫʤʝʥʪʘ ʧʦʤʦʞʝʪ ʜʦ 2025 ʛ. ʫʩʪʨʘʥʠʪʴ ʦʛʨʘʥʠʯʝʥʠʷ 

ʧʨʠ ʧʝʨʝʚʦʟʢʘʭ ʚʩʝʤʠ ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʘ ʠ ʦʨʛʘʥʠʟʦʚʘʪʴ ʦʙʱʠʡ ʨʳʥʦʢ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ. 

ʇʣʘʥʠʨʫʝʪʩʷ, ʯʪʦ ʵʪʦ ʧʦʩʧʦʩʦʙʩʪʚʫʝʪ ʫʩʪʘʥʦʚʣʝʥʠʶ ʧʨʦʟʨʘʯʥʳʭ ʪʘʨʠʬʦʚ ʥʘ ʪʨʘʥʩʧʦʨʪʥʳʝ 

ʫʩʣʫʛʠ, ʫʤʥʦʞʝʥʠʶ ʪʨʘʥʟʠʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠ ʧʦʥʠʞʝʥʠʶ ʜʦʣʠ ʠ ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʧʦʨʦʞʥʠʭ 

ʧʨʦʙʝʛʦʚ.  

ʊʘʤʦʞʝʥʥʦïʪʘʨʠʬʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʨʝʘʣʠʟʫʝʪʩʷ ʥʘ ʫʨʦʚʥʝ ʩʪʨʘʥ ɽɸʕʉ, ʠʩʭʦʜʷ ʠʟ ʠʭ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʮʝʣʝʡ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʝʜʝʥʠʷ ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʊʘʤʦʞʝʥʥʦïʪʘʨʠʬʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʚʝʜʝʥʠʷ 

ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʬʠʩʢʘʣʴʥʳʭ ʠ ʧʨʦʪʝʢʮʠʦʥʠʩʪʩʢʠʭ ʮʝʣʷʭ. ɺ ɽɸʕʉ 

ʜʘʥʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ɽʜʠʥʦʛʦ ʪʘʤʦʞʝʥʥʦʛʦ ʪʘʨʠʬʘ, ɽʜʠʥʦʡ 

ʪʦʚʘʨʥʦʡ ʥʦʤʝʥʢʣʘʪʫʨʳ ɺʕɼ, ʘ ʪʘʢʞʝ ʧʦʩʨʝʜʩʪʚʦʤ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʨʘʥʳ ʧʨʦʠʩʭʦʞʜʝʥʠʷ 

ʪʦʚʘʨʦʚ, ʛʜʝ ʜʝʡʩʪʚʫʝʪ ʦʧʨʝʜʝʣʝʥʥʘʷ ʩʠʩʪʝʤʘ ʧʨʝʬʝʨʝʥʮʠʡ ʠʩʭʦʜʷ ʠʟ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ ʪʨʝʪʴʠʭ ʩʪʨʘʥ.  

ʄʥʦʛʦʧʣʘʥʦʚʦʩʪʴ ʠ ʩʧʝʮʠʬʠʢʘ ʚʣʠʷʥʠʷ ʪʘʤʦʞʝʥʥʦïʪʘʨʠʬʥʳʭ ʤʝʨ ʥʘ ʨʘʟʚʠʪʠʝ 

ʚʥʝʰʥʝʪʦʨʛʦʚʳʭ ʦʪʥʦʰʝʥʠʡ ʠ ʵʢʦʥʦʤʠʢʠ ʚ ʮʝʣʦʤ ʪʨʝʙʫʶʪ ʦʪ ʩʪʨʘʥ ɽɸʕʉ ʚʟʚʝʰʝʥʥʦʛʦ 

ʧʦʜʭʦʜʘ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʫʨʦʚʥʷ ʧʦʰʣʠʥ ʚ ʪʝʭ ʦʪʨʘʩʣʷʭ, ʨʘʟʚʠʪʠʝ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ 

ʧʨʠʦʨʠʪʝʪʥʳʤ, ʩ ʫʯʝʪʦʤ ʚʩʝʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʚʦʟʤʦʞʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ [3, ʩ. 31]. 
 

ʀʩʪʦʯʥʠʢʠ: 

(1). ʆ ʩʦʩʪʦʷʥʠʠ ʚʟʘʠʤʥʦʡ ʪʦʨʛʦʚʣʠ ʤʝʞʜʫ ʛʦʩʫʜʘʨʩʪʚʘʤʠ - ʯʣʝʥʘʤʠ ɽʚʨʘʟʠʡʩʢʦʛʦ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʶʟʘ ʚ 2015-2016 ʛʦʜʘʭ. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://goo.gl/kjqmKe (ʜʘʪʘ 

ʦʙʨʘʱʝʥʠʷ 01.05.2018).  

(2). ʅʦʚʦʩʪʠ ʪʘʤʦʞʥʠ ʠ ɺʕɼ. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: http://www.tks.ru/news/nearby/ (ʜʘʪʘ 

ʦʙʨʘʱʝʥʠʷ 01.05.2018). 
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(3). ʆʬʠʮʠʘʣʴʥʳʡ ʩʘʡʪ ɽʚʨʘʟʠʡʩʢʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʢʦʤʠʩʩʠʠ. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

http://www.eurasiancommission.org/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 01.05.2018). 

(4). ʉʪʘʪʠʩʪʠʢʘ ɽʚʨʘʟʠʡʩʢʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʶʟʘ çʆʙ ʠʪʦʛʘʭ ʚʥʝʰʥʝʡ ʠ ʚʟʘʠʤʥʦʡ 

ʪʦʨʛʦʚʣʠ ʪʦʚʘʨʘʤʠ ɽʚʨʘʟʠʡʩʢʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʶʟʘè. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://goo.gl/LVgZtA (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 01.05.2018). 
 

Sources: 

(1). On the state of mutual trade between the member states of the Eurasian Economic Union 

in 2015-2016. Access mode: https://goo.gl/kjqmKe (circulation date 01/05/2018). 

(2). Customs and foreign trade news. Access mode: http://www.tks.ru/news/nearby/ 

(circulation date 01/05/2018). 

(3). Official site of the Eurasian Economic Commission. Access mode: 

http://www.eurasiancommission.org/ (circulation date 01/05/2018). 

(4). Statistics of the Eurasian Economic Union ñOn the Outcomes of Foreign and Mutual 

Trade in Goods of the Eurasian Economic Unionò. Access mode: https://goo.gl/LVgZtA (circulation 

date 01/05/2018). 
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ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʧʨʦʙʣʝʤʘʤ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʯʝʨʥʳʭ ʤʝʪʘʣʣʦʚ ʠ ʠʟʜʝʣʠʡ 

ʠʟ ʥʠʭ ʧʨʠ ʧʝʨʝʩʝʯʝʥʠʠ ʠʤʠ ʪʘʤʦʞʝʥʥʦʡ ʛʨʘʥʠʮʳ ʂʠʪʘʡʩʢʦʡ ʅʘʨʦʜʥʦʡ ʈʝʩʧʫʙʣʠʢʠ. 

ʊʦʚʘʨʦʧʦʪʦʢ ʯʝʨʥʳʭ ʤʝʪʘʣʣʦʚ ʥʘ ʪʘʤʦʞʝʥʥʦʡ ʛʨʘʥʠʮʝ ʂʠʪʘʷ ʦʯʝʥʴ ʚʳʩʦʢʠʡ, ʠ ʧʦʵʪʦʤʫ ʦʥʠ 

ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʪʘʤʦʞʝʥʥʦïʪʘʨʠʬʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ. ʊʘʢ ʢʘʢ ʂʠʪʘʡ ʩʣʘʚʠʪʩʷ 

ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʯʝʨʥʳʭ ʤʝʪʘʣʣʦʚ ʠ ʦʛʨʦʤʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ ʚ ʨʘʟʚʠʪʠʠ ʦʪʝʯʝʩʪʚʝʥʥʦʡ 

ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʪʘʤʦʞʝʥʥʳʝ ʦʨʛʘʥʳ ʘʢʪʠʚʥʦ ʧʨʦʚʦʜʷʪ 

ʧʨʦʪʝʢʮʠʦʥʠʩʪʩʢʫʶ ʧʦʣʠʪʠʢʫ ʚ ʦʪʥʦʰʝʥʠʠ ʯʝʨʥʳʭ ʤʝʪʘʣʣʦʚ. ɼʣʷ ʵʪʦʛʦ ʰʠʨʦʢʦ 

ʧʨʠʤʝʥʷʶʪʩʷ ʘʜʚʘʣʦʨʥʳʝ ʩʪʘʚʢʠ ʚʚʦʟʥʳʭ ʪʘʤʦʞʝʥʥʳʭ ʧʦʰʣʠʥ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʟʘʱʠʪʳ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʠ ʚʳʚʦʟʥʳʭ ʪʘʤʦʞʝʥʥʳʭ ʧʦʰʣʠʥ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʘ ʜʦʭʦʜʦʤ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʪʦʚʘʨʦʧʦʪʦʢʘ ʤʝʪʘʣʣʦʚ, ʘ 

ʪʘʢʞʝ ʥʦʨʤʘʪʠʚʥʳʝ ʫʩʣʦʚʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʦʥʠʢʥʦʚʝʥʠʝʤ ʪʦʚʘʨʦʚ ʠʥʦʩʪʨʘʥʥʳʭ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʝʤ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ. ʄʝʪʘʣʣʫʨʛʠʯʝʩʢʘʷ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʚ ʂʅʈ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʨʘʟʣʠʯʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ, ʚ ʨʝʰʝʥʠʠ ʢʦʪʦʨʳʭ ʪʘʢʞʝ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʪʘʤʦʞʝʥʥʳʝ ʦʨʛʘʥʳ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩ ʧʝʨʝʧʨʦʠʟʚʦʜʩʪʚʦʤ 

ʯʝʨʥʳʭ ʤʝʪʘʣʣʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʨʘʡʦʥʘʭ. ʇʨʠ ʵʪʦʤ ʤʥʦʛʠʝ ʧʨʝʜʧʨʠʷʪʠʷ ʧʳʪʘʶʪʩʷ ʚʳʚʦʟʠʪʴ 

ʩʚʦʶ ʧʨʦʜʫʢʮʠʶ ʟʘ ʨʫʙʝʞ, ʯʪʦʙʳ ʥʝ ʧʝʨʝʧʦʣʥʠʪʴ ʦʪʝʯʝʩʪʚʝʥʥʳʡ ʨʳʥʦʢ ʠʟʣʠʰʥʠʤʠ 

ʧʦʩʪʘʚʢʘʤʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʪʘʤʦʞʝʥʥʳʝ ʦʨʛʘʥʳ ʚ ʨʘʤʢʘʭ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʩ ʜʨʫʛʠʤʠ ʩʪʨʘʥʘʤʠ 

ʩʪʘʨʘʶʪʩʷ ʦʛʨʘʥʠʯʠʚʘʪʴ ʢʘʢ ʚʚʦʟ, ʪʘʢ ʠ ʚʳʚʦʟ, ʯʪʦʙʳ ʨʳʥʢʠ ʩʪʨʘʥïʧʘʨʪʥʝʨʦʚ ʥʝ ʙʳʣʠ 

ʧʝʨʝʧʦʣʥʝʥʳ. ɼʣʷ ʵʪʦʛʦ ʪʘʤʦʞʝʥʥʳʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʂʠʪʘʡʩʢʦʡ ʅʘʨʦʜʥʦʡ ʈʝʩʧʫʙʣʠʢʠ 

ʫʩʪʘʥʦʚʣʝʥʳ ʨʘʟʣʠʯʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ, ʘʜʚʘʣʦʨʥʳʝ ʩʪʘʚʢʠ ʚʚʦʟʥʳʭ ʠ ʚʳʚʦʟʥʳʭ ʪʘʤʦʞʝʥʥʳʭ 

ʧʦʰʣʠʥ ʠ ʥʦʨʤʘʪʠʚʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʪʦʚʘʨʦʚ ʠʥʦʩʪʨʘʥʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ 

ʥʘ ʨʳʥʦʢ, ʢʦʪʦʨʳʤ ʠ ʙʫʜʝʪ ʧʦʩʚʷʱʝʥʘ ʜʘʥʥʘʷ ʩʪʘʪʴʷ. 

 

Abstract. The article is devoted to the problems of taxation of iron and steel and articles 

of them while moving through the customs border of Peopleôs Republic of China. The flow of iron 

and steel on the customs border of China is very high, and therefore they are considered important 

objects of customs and tariff regulation. As China is a great producer of iron and steel, having 

a great potential in development of domestic metallurgical industry, customs service pursues 
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an active protectionist policy as regards iron and steel. There are lots of valorem rates of export 

customs duties necessary for protection of domestic producers, import customs duties intended 

to provide revenue and regulate the flow of iron and steel, and normative conditions related 

to penetration of foreign goods and regulation of logistic operations. Metallurgic industry in China 

faces different problems in decision of which customs officers also take an active part, in particular, 

overproduction of iron and steel in different areas. Thatôs why many producers always try to export 

their commodities in order to avoid the surplus of supplies in domestic market, while customs 

officers within the framework of collaboration with other countries try to restrict export and import 

of goods in order to avoid the surplus in domestic and partner countryôs markets. In order to fulfill 

these purposes, there are many different valorem rates of export and import customs duties and 

normative conditions for penetration of foreign goods. This is exactly what the article is devoted to.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʜʚʘʣʦʨʥʘʷ ʩʪʘʚʢʘ ʚʚʦʟʥʳʭ ʠ ʚʳʚʦʟʥʳʭ ʪʘʤʦʞʝʥʥʳʭ ʧʦʰʣʠʥ, ʂʅʈ, 

ʯʝʨʥʳʝ ʤʝʪʘʣʣʳ, ʠʟʜʝʣʠʷ ʠʟ ʯʝʨʥʳʭ ʤʝʪʘʣʣʦʚ. 

 

Keywords: valorem rates of export and import customs duties, Peopleôs Republic of China, 

iron and steel, articles of iron and steel. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʢʘʢ ʠ ʟʘ ʚʩʶ ʠʩʪʦʨʠʶ ʂʅʈ, ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ ʚ ʵʪʦʡ 

ʩʪʨʘʥʝ ʧʨʠʦʙʨʝʣ ʧʝʨʚʦʩʪʝʧʝʥʥʦʝ ʟʥʘʯʝʥʠʝ. ʉʥʘʯʘʣʘ ʧʨʦʘʥʘʣʠʟʠʨʫʝʤ ʘʜʚʘʣʦʨʥʳʝ ʩʪʘʚʢʠ 

ʪʘʤʦʞʝʥʥʦʡ ʧʦʰʣʠʥʳ ʥʘ ʯʝʨʥʳʝ ʤʝʪʘʣʣʳ ʠ ʠʟʜʝʣʠʷ ʠʟ ʥʠʭ (ʛʨʫʧʧʳ 72 ʠ 73 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) 

(ʈʠʩʫʥʢʠ 1ï2). ʀʟ ʜʘʥʥʳʭ, ʧʨʠʚʝʜʝʥʥʳʭ ʥʘ ʛʨʘʬʠʢʘʭ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʥʘʠʙʦʣʴʰʘʷ 

ʩʨʝʜʥʷʷ ʘʜʚʘʣʦʨʥʘʷ ʩʪʘʚʢʘ ʧʦʰʣʠʥʳ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʛʨʫʧʧʳ 73 (ʙʦʣʝʝ 10%), ʪʘʢ ʢʘʢ ʦʥʠ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʴʶ ʧʝʨʝʨʘʙʦʪʢʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʪʦʚʘʨʳ ʚ 72 ʛʨʫʧʧʝ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʦʩʥʦʚʥʦʤ ʢʘʢ ʩʳʨʴʝʚʳʝ ʤʘʪʝʨʠʘʣʳ (5%). 

 

 

ʈʠʩʫʥʦʢ 1. ɸʜʚʘʣʦʨʥʳʝ ʩʪʘʚʢʠ ʚʚʦʟʥʳʭ ʪʘʤʦʞʝʥʥʳʭ ʧʦʰʣʠʥ ʥʘ ʪʦʚʘʨʳ ʛʨʫʧʧʳ 72 çʏʝʨʥʳʝ 

ʤʝʪʘʣʣʳè, %. (https://goo.gl/EchCEY). 
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ʈʠʩʫʥʦʢ 2. ɸʜʚʘʣʦʨʥʳʝ ʩʪʘʚʢʠ ʚʚʦʟʥʳʭ ʪʘʤʦʞʝʥʥʳʭ ʧʦʰʣʠʥ ʥʘ ʪʦʚʘʨʳ ʛʨʫʧʧʳ 73 çʀʟʜʝʣʠʷ ʠʟ 

ʯʝʨʥʳʭ ʤʝʪʘʣʣʦʚè, % (https://goo.gl/ugLoA6). 

 

ɺ ʪʘʤʦʞʝʥʥʦʤ ʪʘʨʠʬʝ ʂʅʈ, ʧʦʤʠʤʦ ʪʘʤʦʞʝʥʥʳʭ ʩʪʘʚʦʢ, ʧʨʦʧʠʩʘʥʳ ʥʦʨʤʘʪʠʚʥʳʝ 

ʫʩʣʦʚʠʷ (https://goo.gl/5Jndhz): 

ç4è (ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʥʘʣʠʯʠʝ ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʜʣʷ ʨʘʟʨʝʰʝʥʠʷ ʵʢʩʧʦʨʪʘ ʪʦʚʘʨʘ; ʪʘʢ ʢʘʢ 

ʤʥʦʛʠʝ ʪʦʚʘʨʳ 72 ʠ 73 ʛʨʫʧʧʳ ʩʪʘʥʦʚʷʪʩʷ ʦʙʲʝʢʪʦʤ ʜʣʷ ʚʥʫʪʨʠʦʪʨʘʩʣʝʚʦʛʦ ʦʙʤʝʥʘ, ʦʥʠ 

ʦʛʨʘʥʠʯʝʥʳ ʜʣʷ ʚʳʚʦʟʘ, ʠ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʵʢʩʧʦʨʪ ʙʳʣ ʨʘʟʨʝʰʝʥ, ʥʝʦʙʭʦʜʠʤʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʦ); 

ç7è (ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʥʘ ʠʤʧʦʨʪ ʪʦʚʘʨʘ; ʪʘʢ ʢʘʢ ʚ 

ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʧʨʦʚʦʜʠʪʩʷ ʘʢʪʠʚʥʘʷ ʧʦʣʠʪʠʢʘ ʧʦ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʶ ʯʝʨʥʳʭ ʤʝʪʘʣʣʦʚ ʠ ʠʭ 

ʠʟʜʝʣʠʡ, ʂʠʪʘʡ ʧʳʪʘʝʪʩʷ ʩʦʟʜʘʪʴ ʙʘʨʴʝʨʳ ʜʣʷ ʠʤʧʦʨʪʘ ʯʝʨʥʳʭ ʤʝʪʘʣʣʦʚ); 

çʭè (ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʥʘʣʠʯʠʝ ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʜʣʷ ʨʘʟʨʝʰʝʥʠʷ ʵʢʩʧʦʨʪʘ ʪʦʚʘʨʦʚ 

ʦʙʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ); 

çʫè (ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʥʘʣʠʯʠʝ ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʥʘ ʵʢʩʧʦʨʪ ʪʦʚʘʨʦʚ, ʦʙʲʝʤ ʧʦʛʨʘʥʠʯʥʦʡ 

ʪʦʨʛʦʚʣʠ ʢʦʪʦʨʳʤʠ ʟʥʘʯʠʪʝʣʴʥʦ ʤʘʣʳ: ʂʠʪʘʡ ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʩʥʠʞʘʝʪ ʧʦʩʪʘʚʢʠ 

ʤʝʪʘʣʣʦʚ ʥʘ ʚʥʝʰʥʠʡ ʨʳʥʦʢ, ʠ ʦʙʲʝʤʳ ʪʦʨʛʦʚʣʠ ʯʝʨʥʳʭ ʤʝʪʘʣʣʦʚ ʠ ʠʟʜʝʣʠʡ ʩʨʘʚʥʠʪʝʣʴʥʦ 

ʥʝʚʝʣʠʢʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʪʦʚʘʨʥʳʤʠ ʛʨʫʧʧʘʤʠ, ʧʦʵʪʦʤʫ ʯʝʨʥʳʝ ʤʝʪʘʣʣʳ ʧʦʧʘʜʘʶʪ 

ʧʦʜ ʧʨʦʚʝʨʢʫ ʥʘʣʠʯʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʘ); 

çPè (ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʨʘʟʨʝʰʝʥʠʝ ʥʘ ʠʤʧʦʨʪ ʦʪʭʦʜʦʚ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ: 

ʥʘʧʨʠʤʝʨ, ʝʩʣʠ ʪʦʚʘʨ ʢʣʘʩʩʠʬʠʮʠʨʫʝʪʩʷ ʚ ʪʦʚʘʨʥʦʡ ʧʦʟʠʮʠʠ 7204 (ʆʪʭʦʜʳ ʠ ʣʦʤ ʯʝʨʥʳʭ 

ʤʝʪʘʣʣʦʚ; ʩʣʠʪʢʠ ʯʝʨʥʳʭ ʤʝʪʘʣʣʦʚ ʜʣʷ ʧʝʨʝʧʣʘʚʢʠ), ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʦʩʪʘʚʠʪʴ ʜʦʢʫʤʝʥʪ, 

ʜʦʟʚʦʣʷʶʱʠʡ ʠʤʧʦʨʪ). 

ɼʘʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʧʦʟʚʦʣʷʶʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ. ɺʝʜʴ ʜʣʷ 

ʪʦʛʦ, ʯʪʦʙʳ ʵʢʦʥʦʤʠʢʘ ʙʳʣʘ ʵʬʬʝʢʪʠʚʥʦʡ, ʯʪʦʙʳ ʝʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʜʣʠʣʦʩʴ ʤʥʦʛʦ 

ʚʨʝʤʝʥʠ, ʦʥʘ ʜʦʣʞʥʘ ʙʳʪʴ ʥʘʮʝʣʝʥʘ ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʦʩʪ ʠ ʧʦʜʜʝʨʞʘʥʠʝ ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ 

ʦʙʤʝʥʘ ʩ ʚʥʝʰʥʝʡ ʩʨʝʜʦʡ. ʀʤʝʥʥʦ ʙʣʘʛʦʜʘʨʷ ʵʬʬʝʢʪʠʚʥʦʡ ʪʘʤʦʞʝʥʥʦʡ ʧʦʣʠʪʠʢʝ ʂʠʪʘʡ 

ʜʦʙʠʣʩʷ ʫʩʧʝʭʦʚ ʚ ʨʘʟʚʠʪʠʠ ʤʝʪʘʣʣʫʨʛʠʠ ʠ ʦʙʝʩʧʝʯʠʣ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʦʩʪ ʚ ʵʪʦʡ ʦʪʨʘʩʣʠ [2]. 
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ʈʠʩʫʥʦʢ 3. ʆʙʨʘʟʝʮ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ 

ʨʘʟʨʝʰʝʥʠʷ ʥʘ ʠʤʧʦʨʪ (https://goo.gl/LAQaVV). 
 ʈʠʩʫʥʦʢ 4. ʆʙʨʘʟʝʮ ʨʘʟʨʝʰʝʥʠʷ ʜʣʷ 

ʵʢʩʧʦʨʪʘ ʪʦʚʘʨʦʚ (https://goo.gl/5hSDJb). 

 

 

  

 

ʈʠʩʫʥʦʢ 5. ʕʢʩʧʦʨʪ ʠ ʠʤʧʦʨʪ ʯʝʨʥʳʭ ʤʝʪʘʣʣʦʚ (ʩʠʥʠʡ ʮʚʝʪ) ʠ ʠʟʜʝʣʠʡ ʠʟ ʥʠʭ (ʦʨʘʥʞʝʚʳʡ ʮʚʝʪ) 

ʚ 2014 ʠ 2015 ʛʦʜʫ, 100 ʤʣʥ ʜʦʣʣ. (https://goo.gl/yQZN9z). 

 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʚ ʩʥʠʞʝʥʠʠ ʚʥʝʰʥʝʡ ʪʦʨʛʦʚʣʠ 

ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʝʡ. ɺʦ-ʧʝʨʚʳʭ, ʠʟ-ʟʘ ʧʝʨʝʧʨʦʠʟʚʦʜʩʪʚʘ ʩʪʘʣʠ ʚ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ 

ʚʳʨʘʞʝʥʠʷʭ ʢʠʪʘʡʩʢʠʝ ʟʘʚʦʜʳ ʩʪʨʝʤʷʪʩʷ ʩʥʠʟʠʪʴ ʦʙʲʝʤʳ ʧʨʦʠʟʚʝʜʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. ʊʘʢ ʢʘʢ 

ʨʳʥʦʢ ʩʪʨʘʜʘʝʪ ʠʟ-ʟʘ ʠʟʣʠʰʝʩʪʚ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʢʠʪʘʡʩʢʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʧʳʪʘʶʪʩʷ ʚʳʚʦʟʠʪʴ 

ʧʨʦʜʫʢʮʠʶ ʟʘ ʨʫʙʝʞ. ɺʦ-ʚʪʦʨʳʭ, ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚ ʥʝʢʦʪʦʨʳʭ ʨʘʡʦʥʘʭ, ʛʜʝ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʟʘʧʘʩʳ ʯʝʨʥʳʭ ʤʝʪʘʣʣʦʚ, ʘʢʪʠʚʥʦ ʧʨʦʚʦʜʷʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʠʝ 
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ʤʝʨʦʧʨʠʷʪʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʣʠʢʚʠʜʘʮʠʶ ʧʦʩʣʝʜʩʪʚʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʟʘʛʨʷʟʥʝʥʠʝʤ ʚʦʟʜʫʭʘ, 

ʧʨʝʞʜʝ ʚʩʝʛʦ, ʠʟ-ʟʘ ʧʝʨʝʧʨʦʠʟʚʦʜʩʪʚʘ. ʅʘʧʨʠʤʝʨ, ʚ ʧʨʦʚʠʥʮʠʠ ʊʷʥʴʮʟʠʥʴ ʧʨʦʠʟʦʰʣʘ 

ʢʘʪʘʩʪʨʦʬʘ, ʩʚʷʟʘʥʥʘʷ ʩʦ ʚʟʨʳʚʦʤ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʛʦ ʟʘʚʦʜʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʯʝʨʥʳʭ ʤʝʪʘʣʣʦʚ ʧʨʝʢʨʘʪʠʣʦʩʴ. ɺ-ʪʨʝʪʴʠʭ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʪʘʨʠʬʳ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʶ, ʩʪʠʤʫʣʠʨʦʚʘʥʠʶ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʠʪʘʡʩʢʠʭ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʠʭ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʚʦ ʚʥʫʪʨʠʦʪʨʘʩʣʝʚʦʡ ʪʦʨʛʦʚʣʝ. 

ʀʤʧʦʨʪʦʟʘʤʝʱʝʥʠʶ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʟʜʘʥʠʝ ʧʨʦʝʢʪʘ ʅʦʚʦʛʦ ʰʝʣʢʦʚʦʛʦ ʧʫʪʠ, ʢʦʪʦʨʳʡ 

ʧʨʝʜʣʦʞʠʣ ʉʠ ʎʟʠʥʴʧʠʥ ʩ ʮʝʣʴʶ ʦʙʣʝʛʯʝʥʠʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʪʦʚʘʨʦʚ ʜʣʷ ʦʪʝʯʝʩʪʚʝʥʥʳʭ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. ʉʦʛʣʘʩʥʦ ʧʨʦʝʢʪʫ, ʥʝʢʦʪʦʨʳʝ ʪʦʚʘʨʥʳʝ ʧʦʟʠʮʠʠ ʥʝ ʤʦʛʫʪ ʧʝʨʝʚʦʟʠʪʴʩʷ 

ʫʯʘʩʪʥʠʢʘʤʠ ɺʕɼ ʚ ʢʦʥʪʝʡʥʝʨʘʭ, ʪʘʢ ʢʘʢ ʵʪʦ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʦïʣʦʛʠʩʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ (ʊʘʙʣʠʮʘ). ʉʪʦʠʤʦʩʪʴ ʧʝʨʝʚʦʟʦʢ ʚ 

ʢʦʥʪʝʡʥʝʨʘʭ ʦʯʝʥʴ ʯʘʩʪʦ ʧʨʝʚʳʰʘʝʪ ʩʪʦʠʤʦʩʪʴ ʪʦʚʘʨʦʚ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʧʨʦʠʟʚʦʜʠʪʝʣʠ 

ʤʦʛʫʪ ʨʘʟʦʨʠʪʴʩʷ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʧʦʩʪʘʚʦʢ ʧʨʦʜʫʢʮʠʠ ʥʘ ʚʥʝʰʥʠʡ ʨʳʥʦʢ. ʆʜʥʘʢʦ ʚ 

ʙʫʜʫʱʝʤ ʥʝ ʠʩʢʣʶʯʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʥʪʝʡʥʝʨʦʚ ʧʨʠ ʧʝʨʝʚʦʟʢʝ [1]. 

ʅʝʩʤʦʪʨʷ ʥʘ ʚʩʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ, ʂʠʪʘʡ ʥʝ ʧʝʨʝʩʪʘʝʪ ʟʘʥʠʤʘʪʴ ʣʠʜʠʨʫʶʱʫʶ ʧʦʟʠʮʠʶ 

ʧʦ ʚʥʝʰʥʝʡ ʪʦʨʛʦʚʣʝ ʯʝʨʥʳʤʠ ʤʝʪʘʣʣʘʤʠ. ʇʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 2016 ʛʦʜ ʂʠʪʘʡ ʟʘʥʠʤʘʝʪ 2-ʝ 

ʤʝʩʪʦ ʧʦ ʵʢʩʧʦʨʪʫ ʤʝʪʘʣʣʦʚ ʧʦʩʣʝ ɽʚʨʦʩʦʶʟʘ (37,5 ʪʨʣʥ ʜʦʣʣ.) ʠ ʠʤʧʦʨʪʫ ʧʦʩʣʝ ɽʚʨʦʩʦʶʟʘ 

(35 ʪʨʣʥ ʜʦʣʣ.) ʠ ʉʐɸ (8,3 ʪʨʣʥ ʜʦʣʣ.) [2].  

 
ʊʘʙʣʠʮʘ.  

ɻʈʋɿʓ, ʅɽ ʇʈɽɼʅɸɿʅɸʏɽʅʅʓɽ ɼʃʗ ʇɽʈɽɺʆɿʂʀ  

ɺ ʂʆʅʊɽʁʅɽʈɸʍ ɾɽʃɽɿʅʆɼʆʈʆɾʅʓʄ ʊʈɸʅʉʇʆʈʊʆʄ (1) 
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(ʂʨʦʤʝ 7202) 

ʏʝʨʥʳʝ ʤʝʪʘʣʣʳ (ʢʨʦʤʝ ʬʝʨʨʦʩʧʣʘʚʦʚ) 

7302 ʀʟʜʝʣʠʷ ʠʟ ʯʝʨʥʳʭ ʤʝʪʘʣʣʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʠʣʠ ʪʨʘʤʚʘʡʥʳʭ 

ʧʫʪʝʡ 

7303 ʊʨʫʙʳ, ʪʨʫʙʢʠ ʠ ʧʨʦʬʠʣʠ ʧʦʣʳʝ, ʠʟ ʯʫʛʫʥʥʦʛʦ ʣʠʪʴʷ 

7304 ʊʨʫʙʳ, ʪʨʫʙʢʠ ʠ ʧʨʦʬʠʣʠ ʧʦʣʳʝ, ʙʝʩʰʦʚʥʳʝ, ʠʟ ʯʝʨʥʳʭ ʤʝʪʘʣʣʦʚ  

(ʢʨʦʤʝ ʯʫʛʫʥʥʦʛʦ ʣʠʪʴʷ) 

7305 ʊʨʫʙʳ ʠ ʪʨʫʙʢʠ ʧʨʦʯʠʝ (ʥʘʧʨʠʤʝʨ, ʩʚʘʨʥʳʝ, ʢʣʝʧʘʥʳʝ ʠʣʠ ʩʦʝʜʠʥʝʥʥʳʝ 

ʘʥʘʣʦʛʠʯʥʳʤ ʩʧʦʩʦʙʦʤ), ʩ ʢʨʫʛʣʳʤ ʩʝʯʝʥʠʝʤ, ʥʘʨʫʞʥʳʡ ʜʠʘʤʝʪʨ ʢʦʪʦʨʳʭ ʙʦʣʝʝ 

406,4 ʤʤ, ʠʟ ʯʝʨʥʳʭ ʤʝʪʘʣʣʦʚ  

7306 ʊʨʫʙʳ, ʪʨʫʙʢʠ ʠ ʧʨʦʬʠʣʠ ʧʦʣʳʝ ʧʨʦʯʠʝ (ʥʘʧʨʠʤʝʨ, ʩ ʦʪʢʨʳʪʳʤ ʰʚʦʤ ʠʣʠ ʩʚʘʨʥʳʝ, 

ʢʣʝʧʘʥʳʝ ʠʣʠ ʩʦʝʜʠʥʝʥʥʳʝ ʘʥʘʣʦʛʠʯʥʳʤ ʩʧʦʩʦʙʦʤ), ʠʟ ʯʝʨʥʳʭ ʤʝʪʘʣʣʦʚ 

 

ʇʦʤʠʤʦ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʪʘʤʦʞʝʥʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ, ʂʠʪʘʡ ʧʨʘʢʪʠʢʫʝʪ ʤʝʨʳ ʧʦ 

ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʶ ʵʢʩʧʦʨʪʥʳʭ ʧʦʩʪʘʚʦʢ ʠʟʜʝʣʠʡ ʠʟ ʯʝʨʥʳʭ ʤʝʪʘʣʣʦʚ. ɺ 2012 ʛʦʜʫ ʙʳʣʠ 

ʧʨʝʜʧʨʠʥʷʪʳ ʤʝʨʳ ʧʦ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʶ ʵʢʩʧʦʨʪʘ ʞʝʣʝʟʘ. ʊʘʢʠʝ ʤʝʨʳ ʧʨʠʤʝʥʷʶʪʩʷ ʜʦ ʩʠʭ 

ʧʦʨ. ʇʨʠ ʵʪʦʤ ʩ ʤʘʷ 2018 ʛʦʜʘ ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʜʤʠʥʠʩʪʨʘʮʠʷ ʧʦ ʥʘʣʦʛʘʤ ʂʅʈ ʩʥʠʟʠʣʘ 

ʩʪʘʚʢʫ ʅɼʉ ʥʘ ʧʨʦʤʳʰʣʝʥʥʳʝ ʪʦʚʘʨʳ ʩ 17% ʜʦ 16% [2]. ʕʢʩʧʦʨʪʥʘʷ ʩʪʘʚʢʘ ʥʘ ʧʨʦʜʫʢʪʳ ʠʟ 

ʞʝʣʝʟʘ ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 10ï20%. ʊʘʢʘʷ ʚʝʣʠʯʠʥʘ ʟʥʘʯʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʛʣʦʙʘʣʴʥʦʛʦ ʨʳʥʢʘ. ʊʘʢ ʢʘʢ ʤʥʦʛʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʧʳʪʘʶʪʩʷ ʚʳʚʝʟʪʠ ʢʘʢ ʤʦʞʥʦ ʙʦʣʴʰʝ 

ʤʝʪʘʣʣʦʚ ʟʘ ʨʫʙʝʞ, ʪʘʢʘʷ ʤʝʨʘ ʚʧʦʣʥʝ ʮʝʣʝʩʦʦʙʨʘʟʥʘ ʜʣʷ ʪʘʤʦʞʝʥʥʳʭ ʦʨʛʘʥʦʚ. ɺʦ-ʧʝʨʚʳʭ, 

ʵʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʳʝ ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʙʶʜʞʝʪ. ɺʦ-ʚʪʦʨʳʭ, ʪʘʢ ʢʘʢ 

ʂʠʪʘʡ ʘʢʪʠʚʥʦ ʠʥʚʝʩʪʠʨʫʝʪ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʫʶ ʦʪʨʘʩʣʴ ʚ ʈʦʩʩʠʠ ʠ ʂʘʟʘʭʩʪʘʥʝ, ʧʦʩʪʘʚʢʠ 

ʤʝʪʘʣʣʦʚ ʟʘ ʨʫʙʝʞ ʥʝʦʙʭʦʜʠʤʦ ʦʛʨʘʥʠʯʠʚʘʪʴ ʚ ʨʘʤʢʘʭ ʜʦʛʦʚʦʨʘ ʦʙ ʵʢʦʥʦʤʠʯʝʩʢʦʤ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʤʝʞʜʫ ʂʠʪʘʝʤ ʠ ʩʪʨʘʥʘʤʠ ɽɸʕʉ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʙʫʜʫʪ ʚʳʠʛʨʳʚʘʪʴ ʚʩʝ 

ʩʪʦʨʦʥʳ ʜʘʥʥʦʛʦ ʩʦʛʣʘʰʝʥʠʷ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʪʦʨʛʦʚʣʠ ʩ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʝʡ, ʚ 2016 ʛʦʜʫ 
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ʩʥʠʟʠʣʠʩʴ ʧʦʩʪʘʚʢʠ ʞʝʣʝʟʥʦʡ ʨʫʜʳ ʠ ʫʚʝʣʠʯʠʣʠʩʴ ʧʦʩʪʘʚʢʠ ʮʚʝʪʥʳʭ ʤʝʪʘʣʣʦʚ. 

ʇʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʦʩʩʠʡʩʢʦʛʦ ʵʢʩʧʦʨʪʘ ʨʫʜʳ ʠ ʤʝʪʘʣʣʦʚ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʪʝʤ, ʯʪʦ 

ʤʠʨʦʚʦʡ ʨʳʥʦʢ ʤʝʪʘʣʣʦʚ ʧʝʨʝʥʘʩʳʱʝʥ, ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʂʠʪʘʡ ʘʢʪʠʚʥʦ ʩʦʢʨʘʱʘʝʪ 

ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʘʨʘʣʣʝʣʴʥʦ ʥʘʨʘʱʠʚʘʷ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʝ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʢʦʪʦʨʳʝ ʠ ʧʦʪʨʝʙʣʷʶʪ ʮʚʝʪʥʳʝ ʤʝʪʘʣʣʳ [2]. ɺ-ʪʨʝʪʴʠʭ, ʵʪʦ ʩʪʠʤʫʣʠʨʫʝʪ 

ʚʥʫʪʨʠʦʪʨʘʩʣʝʚʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚʥʫʪʨʠ ʩʪʨʘʥʳ. ʊʘʢ ʢʘʢ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʂʠʪʘʝ 

ʫʩʧʝʰʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʯʝʨʥʳʝ ʤʝʪʘʣʣʳ ʠ ʠʟʜʝʣʠʷ ʠʟ ʥʠʭ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ 

ʜʨʫʛʠʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ (ʥʘʧʨʠʤʝʨ, ʤʘʰʠʥʦʩʪʨʦʝʥʠʝ).  

ɺ ʟʘʢʣʶʯʝʥʠʝ ʭʦʪʝʣʦʩʴ ʙʳ ʩʢʘʟʘʪʴ, ʯʪʦ ʪʘʤʦʞʝʥʥʦïʪʘʨʠʬʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʚ ʂʅʈ 

ʚʧʦʣʥʝ ʵʬʬʝʢʪʠʚʥʦ ʚʣʠʷʝʪ ʥʘ ʩʦʩʪʦʷʥʠʝ ʨʳʥʢʘ. ʕʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʟʘʤʝʱʝʥʠʶ ʠʤʧʦʨʪʥʳʭ 

ʪʦʚʘʨʦʚ ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʩʦʟʜʘʝʪ ʙʣʘʛʦʧʨʠʷʪʥʫʶ 

ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ ʜʣʷ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. ɺ ʮʝʣʦʤ, ʫ ʠʥʦʩʪʨʘʥʥʳʭ 

ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʭ ʢʦʤʧʘʥʠʡ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʜʣʠʪʝʣʴʥʦʛʦ, ʜʝʡʩʪʚʠʪʝʣʴʥʦ 

ʚʟʘʠʤʦʚʳʛʦʜʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʩ ʢʠʪʘʡʩʢʠʤʠ ʧʘʨʪʥʝʨʘʤʠ, ʥʦ ʜʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ 

ʘʜʝʢʚʘʪʥʦ ʧʦʜʭʦʜʠʪʴ ʢ ʪʨʝʙʦʚʘʥʠʷʤ, ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʪʘʤʦʞʥʝʡ ʧʨʠ ʧʝʨʝʩʝʯʝʥʠʠ ʤʝʪʘʣʣʦʚ 

ʪʘʤʦʞʝʥʥʦʡ ʛʨʘʥʠʮʳ. 
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ʅɸʇʈɸɺʃɽʅʀʗ ʕʂʆʅʆʄʀʏɽʉʂʆɻʆ ʈɸɿɺʀʊʀʗ ʀ ʇʆɺʓʐɽʅʀʗ 

ʕʌʌɽʂʊʀɺʅʆʉʊʀ ʋʇʈɸɺʃɽʅʀʗ ʇʈʆʄʓʐʃɽʅʅʆɻʆ ʉɽʂʊʆʈɸ 
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DIRECTIONS OF ECONOM IC DEVELOPMENT AND I NCREASE OF EFFICIENCY 

OF MANAGEMENT OF INDUST RIAL SECTOR IN THE R EPUBLIC OF UZBEKISTA N 

 

ÉMamajonov D., Academy of Public Administration under the President 

of the Republic of Uzbekistan, Tashkent, Uzbekistan 

 

ɸʥʥʦʪʘʮʠʷ. ʆʩʚʝʱʝʥʳ ʚʦʧʨʦʩʳ ʩʪʘʙʠʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʩʝʢʪʦʨʘ 

ʚ ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʝ ʋʟʙʝʢʠʩʪʘʥʘ, ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʪʨʘʩʣʠ, ʘ ʪʘʢʞʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ. ɸʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʙʶʜʞʝʪʥʦïʥʘʣʦʛʦʚʦʡ, 

ʦʮʝʥʦʯʥʦʡ ʠ ʜʝʥʝʞʥʦïʢʨʝʜʠʪʥʦʡ ʧʦʣʠʪʠʢʠ ʛʦʩʫʜʘʨʩʪʚʘ, ʠ ʚʦʦʙʱʝ, ʤʝʨ ʧʦ ʨʝʬʦʨʤʠʨʦʚʘʥʠʶ 

ʵʢʦʥʦʤʠʢʠ, ʚ ʩʪʨʫʢʪʫʨʥʳʭ ʠʟʤʝʥʝʥʠʷʭ, ʦʩʫʱʝʩʪʚʣʝʥʥʳʭ ʚ ʧʨʦʤʳʰʣʝʥʥʦʤ ʢʦʤʧʣʝʢʩʝ, ʙʳʣ 

ʜʦʩʪʠʛʥʫʪ ʨʷʜ ʧʦʟʠʪʠʚʥʳʭ ʩʜʚʠʛʦʚ. ɺʳʷʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʬʘʢʪʦʨʳ ʨʘʟʚʠʪʠʷ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

 

Abstract. The article highlights the issues of the place and stable development of the industrial 

sector in the national economy of Uzbekistan, the innovative activity of the industry, as well 

as the efficiency of management. The analysis showed that a number of positive changes were made 

in the structural changes in the industrial complex as a result of the fiscal, assessment and monetary 

policy of the state, and in general, measures to reform the economy, in structural changes 

implemented in the industrial complex. The main factors of industrial development are revealed. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʤhrʣʝʥʥʦʩʪʴ, ʠʥʥʦʚʘʮʠʦʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ, 

ʩʪʨʫʢʪʫʨʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʪʝʭʥʦʣʦʛʠʷ, ʤʦʜʝʨʥʠʟʘʮʠʷ, ʜʠʚʝʨʩʠʬʠʢʘʮʠʷ, ʠʥʥʦʚʘʮʠʦʥʥʦʝ 

ʨʘʟʚʠʪʠʝ, ʙʶʜʞʝʪ, ʥʘʣʦʛ, ʜʝʥʴʛʠ, ʢʨʝʜʠʪ, ʮʝʥʘ, ʠʥʚʝʩʪʠʮʠʷ, ʘʥʘʣʠʟ. 

 

Keywords: industrialization, innovative management, efficiency, structural changes, 

technology, modernization, diversification, innovative development, budget, tax, money, credit, 

price, investment, analysis. 

 

ʇʨʦʤʳʰʣʝʥʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʩʝʢʪʦʨʦʚ ʵʢʦʥʦʤʠʢʠ. ʇʦʪʦʤʫ ʯʪʦ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʜʨʫʛʠʭ ʦʪʨʘʩʣʝʡ ʠ ʩʝʢʪʦʨʦʚ ʩ ʩʦʟʜʘʥʠʝʤ 

ʜʦʙʘʚʦʯʥʦʡ ʩʪʦʠʤʦʩʪʠ, ʨʦʣʠ ʚ ʫʜʦʚʣʝʪʚʦʨʝʥʠʠ ʧʦʪʨʝʙʥʦʩʪʝʡ ʦʙʱʝʩʪʚʘ ʠ 

ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʤ ʣʦʢʦʤʦʪʠʚʦʤ. ʈʘʟʚʠʪʠʝ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʩʝʢʪʦʨʘ ʧʨʠʚʝʜʝʪ ʢ 

ʫʩʪʦʡʯʠʚʦʤʫ ʨʦʩʪʫ ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ. ʇʨʦʮʝʩʩʳ ʜʠʚʝʨʩʠʬʠʢʘʮʠʠ ʙʫʜʫʪ ʫʣʫʯʰʝʥʳ ʟʘ 

ʩʯʝʪ ʧʝʨʝʨʘʙʦʪʢʠ ʚʳʨʘʱʝʥʥʳʭ ʠ ʠʟʚʣʝʯʝʥʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʩʬʝʨʝ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʠʟ ʥʠʭ ʠ ʫʚʝʣʠʯʝʥʠʷ ʘʩʩʦʨʪʠʤʝʥʪʘ ʠ ʥʦʤʝʥʢʣʘʪʫʨʳ. 

ɺ ʋʢʘʟʝ ʇʨʝʟʠʜʝʥʪʘ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʐ. ʄ. ʄʠʨʟʠʝʝʚʘ çʆ ʩʪʨʘʪʝʛʠʠ ʜʝʡʩʪʚʠʡ 

ʧʦ ʜʘʣʴʥʝʡʰʝʤʫ ʨʘʟʚʠʪʠʶ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥè ʚ ʮʝʣʷʭ ʨʝʘʣʠʟʘʮʠʠ ʧʨʠʦʨʠʪʝʪʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʡ ʧʦ ʤʦʜʝʨʥʠʟʘʮʠʠ ʩʪʨʘʥʳ ʠ ʣʠʙʝʨʘʣʠʟʘʮʠʠ ʚʩʝʭ ʩʬʝʨ ʞʠʟʥʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ 
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ʚʦʧʨʦʩ ʧʦʚʳʰʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʵʢʦʥʦʤʠʢʠ ʧʫʪʝʤ ʤʦʜʝʨʥʠʟʘʮʠʠ ʠ 

ʜʠʚʝʨʩʠʬʠʢʘʮʠʠ ʚʝʜʫʱʠʭ ʦʪʨʘʩʣʝʡ ʥʘʨʦʜʥʦʡ ʵʢʦʥʦʤʠʢʠ ʚ ʧʨʠʦʨʠʪʝʪʥʳʭ ʦʙʣʘʩʪʷʭ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʣʠʙʝʨʘʣʠʟʘʮʠʠ. ʄʦʜʝʨʥʠʟʘʮʠʷ ʠ ʜʠʚʝʨʩʠʬʠʢʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʷʚʣʷʶʪʩʷ ʚʘʞʥʦʡ ʧʨʝʜʧʦʩʳʣʢʦʡ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʫʢʨʝʧʣʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʵʪʦʤʫ, ʥʘʮʠʦʥʘʣʴʥʳʡ ʧʨʦʤʳʰʣʝʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʧʦʩʪʝʧʝʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʙʣʘʛʦʜʘʨʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʧʨʦʝʢʪʦʚ. 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʦʙʰʠʨʥʳʡ ʦʙʲʝʤ ʝʝ ʨʦʣʠ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʤ 

ʨʘʟʚʠʪʠʠ ʚʩʝʛʜʘ ʥʘʭʦʜʠʣʘʩʴ ʚ ʮʝʥʪʨʝ ʚʥʠʤʘʥʠʷ ʫʯʝʥʳʭïʠʩʩʣʝʜʦʚʘʪʝʣʝʡ 

ʈʷʜ ʘʚʪʦʨʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ, ɸ. ʆʨʪʠʢʦʚ ʦʪʜʝʣʴʥʦ ʦʩʪʘʥʦʚʠʣʩʷ ʥʘ çɺʦʟʤʦʞʥʦʩʪʠ ʨʘʟʚʠʪʠʷ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ ʋʟʙʝʢʠʩʪʘʥʝ, ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳè, ʄ. ʇ. 

ʅʘʨʟʠʢʫʣʦʚ çʆʙʨʘʱʝʥʠʝ ʦʩʥʦʚʥʦʛʦ ʚʥʠʤʘʥʠʷ ʥʘ ʩʪʨʫʢʪʫʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʧʨʦʮʝʩʩʝ 

ʨʘʟʨʘʙʦʪʢʠ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘè, ʕ. ʍ. ʄʘʭʤʫʜʦʚ çʉʦʟʜʘʥʠʝ ʙʣʘʛʦʧʨʠʷʪʥʦʡ 

ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʨʝʜʳ, ʦʭʚʘʪʠʚʰʝʡ ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʩʦʟʜʘʥʠʷ ʫʩʣʦʚʠʡ ʜʣʷ 

ʨʘʟʚʠʪʠʷ ʦʪʨʘʩʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʪʘʢʠʝ ʩʨʝʜʩʪʚʘ ʢʘʢ ʙʶʜʞʝʪ, ʥʘʣʦʛʠ, 

ʜʝʥʝʞʥʳʡ ʢʨʝʜʠʪ, ʮʝʥʦʚʘʷ ʠ ʚʘʣʶʪʥʘʷ ʧʦʣʠʪʠʢʘè [1ï2]. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʦʚ, ʚ 2017 ʛʦʜʫ ʜʦʣʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ ɺɺʇ ʩʦʩʪʘʚʠʣʘ 33,5% 

(ʚʢʣʶʯʘʷ ʩʪʨʦʠʪʝʣʴʩʪʚʦ) ʠ ʪʦ, ʯʪʦ ʚ ʦʙʨʘʱʝʥʠʠ ʇʨʝʟʠʜʝʥʪʘ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʐ. ʄ. 

ʄʠʨʟʠʝʝʚʘ ʢ ʆʣʠʡ ʄʘʞʣʠʩʫ ʦʩʦʙʦ ʧʦʜʯʝʨʢʥʫʪʦ: çɺ ʦʪʯʝʪʥʦʤ ʛʦʜʫ ʜʦʩʪʠʛʥʫʪʘ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʴ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʩʬʝʨʘʭ, ʦʙʝʩʧʝʯʝʥʳ ʚʳʩʦʢʠʝ ʪʝʤʧʳ ʟʘ 

ʩʯʝʪ ʜʠʚʝʨʩʠʬʠʢʘʮʠʠ ʠ ʤʦʜʝʨʥʠʟʘʮʠʠè, ʷʚʣʷʝʪʩʷ ʷʨʢʠʤ ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ ʵʪʦʛʦ. ɺ ʩʪʨʘʥʝ ʟʘ 

ʢʦʨʦʪʢʦʝ ʚʨʝʤʷ ʚʚʝʜʝʥ ʚ ʩʪʨʦʡ 161 ʢʨʫʧʥʳʡ ʧʨʦʤʳʰʣʝʥʥʳʡ ʦʙʲʝʢʪ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʚ ʙʫʜʫʱʝʤ 

ʛʦʜʫ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʨʦʠʟʚʦʜʠʪʴ ʧʨʦʜʫʢʮʠʠ ʥʘ 1,5 ʪʨʠʣʣʠʦʥʘ ʩʫʤʦʚ. ʅʘʧʨʠʤʝʨ, ʥʘ 

ʊʘʰʢʝʥʪʩʢʦʡ ʪʝʧʣʦʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʟʘʜʝʡʩʪʚʦʚʘʥʘ ʧʘʨʦʛʘʟʦʚʘʷ ʫʩʪʘʥʦʚʢʘ. ɿʘ ʩʯʝʪ ʵʪʦʛʦ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʙʫʜʝʪ ʧʨʦʠʟʚʝʜʝʥʦ 2,5 ʤʠʣʣʠʘʨʜʘ ʢʠʣʦʚʘʪʪ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ʊʘʢʞʝ 

ʧʨʦʜʦʣʞʘʝʪʩʷ ʨʘʙʦʪʘ ʧʦ ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʚʪʦʨʦʡ ʧʘʨʦʛʘʟʦʚʦʡ ʫʩʪʘʥʦʚʢʠ ʥʘ ʅʘʚʦʠʡʩʢʦʡ 

ʪʝʧʣʦʵʣʝʢʪʨʦʩʪʘʥʮʠʠ, ʛʠʜʨʦʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʛʦ ʟʘʚʦʜʘ ʥʘ ʙʘʟʝ ɸʚʤʠʥʟʘïɸʤʘʥʪʘʡʩʢʠʭ 

ʟʦʣʦʪʦʜʦʙʳʚʘʶʱʠʭ ʨʫʜʥʠʢʦʚ ʚ ʂʳʟʳʣʢʫʤʘʭ. 

ɺ ʦʜʥʦʤ ʠʟ çʣʦʢʦʤʦʪʠʚʦʚ ʵʢʦʥʦʤʠʢʠ ʋʟʙʝʢʠʩʪʘʥʘè ð ʥʘ ʄʫʙʘʨʝʢʩʢʦʤ 

ʛʘʟʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʤ ʟʘʚʦʜʝ ð ʚ ʙʫʜʫʱʝʤ ʛʦʜʫ ʥʘ ʧʦʣʥʫʶ ʤʦʱʥʦʩʪʴ ʟʘʨʘʙʦʪʘʶʪ ʙʣʦʢʠ ʧʦ 

ʦʯʠʩʪʢʝ ʦʪ ʩʝʨʳ ʜʦʧʦʣʥʠʪʝʣʴʥʦ 6 ʤʠʣʣʠʘʨʜʦʚ ʢʫʙʦʤʝʪʨʦʚ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ. ʅʘʨʷʜʫ ʩ ʵʪʠʤ ʚ 

ʘʢʮʠʦʥʝʨʥʦʤ ʦʙʱʝʩʪʚʝ çʋʟʘʛʨʦʪʝʭʩʘʥʦʘʪʭʦʣʜʠʥʛè ʚ ʥʦʚʦʤ ʛʦʜʫ ʙʫʜʝʪ ʥʘʣʘʞʝʥʦ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʙʦʣʝʝ 5 ʪʳʩ ʩʦʚʨʝʤʝʥʥʳʭ ʪʨʘʢʪʦʨʦʚ, ʩʚʳʰʝ 1 ʪʳʩ ʭʣʦʧʢʦʫʙʦʨʦʯʥʳʭ ʤʘʰʠʥ ʠ 

ʙʦʣʝʝ 2 ʪʳʩ ʧʨʠʮʝʧʦʚ [2]. 

ʊʘʢʠʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʷʚʣʷʶʪʩʷ ʧʣʦʜʘʤʠ ʨʝʘʣʠʟʘʮʠʠ ʛʣʫʙʦʢʦ ʦʙʜʫʤʘʥʥʦʛʦ ʠ 

ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʥʘ ʦʩʥʦʚʝ ʩʢʨʫʧʫʣʝʟʥʦʛʦ ʘʥʘʣʠʟʘ, ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥʥʳʭ ʜʨʫʛ ʩ ʜʨʫʛʦʤ 

ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤ. ʄʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʧʨʦʛʨʘʤʤʘ ʨʘʟʚʠʪʠʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ 2017ï

2021 ʛʛ., ʘ ʪʘʢʞʝ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʦʪʨʘʩʣʝʚʳʭ ʧʨʦʛʨʘʤʤ ʧʦ ʤʦʜʝʨʥʠʟʘʮʠʠ, 

ʪʝʭʥʠʯʝʩʢʦʤʫ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤʫ ʦʙʥʦʚʣʝʥʠʶ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʦʪʢʨʳʚʘʶʪ ʥʦʚʳʝ ʩʪʨʘʥʠʮʳ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʠʤʝʶʱʝʡ ʜʦʙʘʚʣʝʥʥʫʶ ʩʪʦʠʤʦʩʪʴ ʚ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʩʝʭ ʦʪʨʘʩʣʝʡ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ ʘʨʛʫʤʝʥʪʦʤ ʪʦ, ʯʪʦ ʧʦʯʪʠ 80% 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʠʭ ʜʦʣʶ [3 4].  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʥʷʪʠʷ ʤʝʨ ʧʦ ʜʠʚʝʨʩʠʬʠʢʘʮʠʠ, ʤʦʜʝʨʥʠʟʘʮʠʠ, ʪʝʭʥʠʯʝʩʢʦʤʫ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤʫ ʦʙʥʦʚʣʝʥʠʶ ʧʨʦʤʳʰʣʝʥʥʦʡ ʦʪʨʘʩʣʠ ʙʳʣ ʦʙʝʩʧʝʯʝʥ ʨʦʩʪ ʦʙʱʝʛʦ ʦʙʲʝʤʘ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʜʦʣʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ ɺɺʇ ʩ 27,8% ʚ 1995 ʛʦʜʫ 

ʜʦ 33,5% ʚ 2017 ʛʦʜʫ (ʈʠʩʫʥʦʢ). 

ɽʩʣʠ ʧʨʝʜʩʪʘʚʠʤ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʜʘʥʥʳʝ ʚ ʚʠʜʝ ʨʠʩʫʥʢʘ, ʪʦ ʧʦʣʫʯʠʤ ʩʣʝʜʫʶʱʝʝ. 
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ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʜʦʣʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʪʨʘʩʣʝʡ, ʩʦʟʜʘʚʰʠʭ ʚʘʣʦʚʫʶ ʜʦʙʘʚʣʝʥʥʫʶ 

ʩʪʦʠʤʦʩʪʴ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʝʱʝ ʙʦʣʝʝ ʧʦʣʥʦʛʦ ʠʟʫʯʝʥʠʷ ʫʨʦʚʥʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚ ʦʪʨʘʩʣʷʭ.  

 

 
 

ʈʠʩʫʥʦʢ. ɼʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ɺɺʇ, % (ʀʩʪʦʯʥʠʢ: ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʢʦʤʠʪʝʪ 

ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʧʦ ʩʪʘʪʠʩʪʠʢʝ). 

 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʜʦʣʠ ʦʪʨʘʩʣʝʡ ʚ ʩʪʨʫʢʪʫʨʝ ʚʘʣʦʚʦʡ ʜʦʙʘʚʣʝʥʥʦʡ ʩʪʦʠʤʦʩʪʠ, 

ʩʦʟʜʘʥʥʦʡ ʚʘʣʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʨʦʜʫʢʮʠʝʡ ʠ ʧʨʦʤʳʰʣʝʥʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʥʘʰʝʡ 

ʩʪʨʘʥʳ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʪʨʫʢʪʫʨʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʦʩʫʱʝʩʪʚʣʝʥʥʳʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʧʨʠʚʝʣʠ ʢ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤʫ ʩʜʚʠʛʫ ʚ ʩʪʨʫʢʪʫʨʝ ʚʘʣʦʚʦʡ 

ʜʦʙʘʚʣʝʥʥʦʡ ʩʪʦʠʤʦʩʪʠ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ.  

ɽʩʣʠ ʦʙʨʘʪʠʤ ʚʥʠʤʘʥʠʝ ʥʘ ʩʪʨʫʢʪʫʨʫ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʪʦ 

ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʚʳʩʦʢʠʡ ʪʝʤʧ ʨʦʩʪʘ ʪʦʧʣʠʚʥʦïɻ ʥʝʨʛʝʪʠʯʝʩʢʦʛʦ, ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʛʦ, 

ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʠ ʤʝʪʘʣʣʦʦʙʨʘʙʘʪʳʚʘʶʱʝʛʦ ʦʪʨʘʩʣʝʡ [4].  

ʉʠʩʪʝʤʥʦʝ ʨʘʩʰʠʨʝʥʠʝ ʨʳʥʦʯʥʳʭ ʨʝʬʦʨʤ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʚʳʩʦʢʦʡ 

ʩʪʝʧʝʥʠ ʨʘʟʚʠʪʠʷ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ, ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʪʨʦʡʤʘʪʝʨʠʘʣʦʚ, ʘ ʪʘʢʞʝ ʢʨʫʧʥʳʭ 

ʦʪʨʘʩʣʝʡ ʣʝʛʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ: ʧʨʷʜʠʣʴʥʦʡ ʠ ʪʝʢʩʪʠʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʷʚʣʷʝʪʩʷ 

ʚʘʞʥʳʤ ʧʨʠʦʨʠʪʝʪʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʩʪʨʫʢʪʫʨʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʧʨʦʤʳʰʣʝʥʥʦʤ ʢʦʤʧʣʝʢʩʝ ʚ 

ʙʫʜʫʱʝʤ.  

ʊʝʤʧʳ ʨʦʩʪʘ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʪʨʘʩʣʷʭ ʟʘʚʠʩʷʪ ʦʪ ʤʘʩʰʪʘʙʘ ʚʥʫʪʨʝʥʥʝʛʦ ʠ ʚʥʝʰʥʝʛʦ 

ʩʧʨʦʩʘ ʥʘ ʩʦʟʜʘʚʘʝʤʫʶ ʚ ʜʘʥʥʳʭ ʦʪʨʘʩʣʷʭ ʧʨʦʜʫʢʮʠʶ. ʈʝʟʢʦʝ ʨʘʩʰʠʨʝʥʠʝ ʠ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʢʨʝʜʠʪʘ ʧʨʠ ʜʘʣʴʥʝʡʰʝʤ ʧʦʚʳʰʝʥʠʠ 

ʨʝʘʣʴʥʳʭ ʜʦʭʦʜʦʚ ʠ ʧʦʢʫʧʘʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ 

ʜʦʣʠ ʚʥʫʪʨʝʥʥʝʛʦ ʩʧʨʦʩʘ, ʧʦʚʳʰʘʶʱʝʛʦ ʦʙʲʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʚ ʧʨʦʤʳʰʣʝʥʥʦʤ 

ʢʦʤʧʣʝʢʩʝ. ʅʘʣʠʯʠʝ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʢʦʥʲʶʥʢʪʫʨʳ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ ʜʣʷ ʧʨʦʜʫʢʮʠʠ, 

ʩʦʟʜʘʚʘʝʤʦʡ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʫʩʠʣʝʥʠʝ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠʥʪʝʛʨʘʮʠʠ 

ʧʦʟʠʪʠʚʥʦ ʚʣʠʷʝʪ ʥʘ ʨʘʟʚʠʪʠʝ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʫʩʠʣʝʥʠʝʤ ʚʥʝʰʥʝʛʦ 

ʬʘʢʪʦʨʘ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʶʜʞʝʪʥʦïʥʘʣʦʛʦʚʦʡ, ʦʮʝʥʦʯʥʦʡ ʠ ʜʝʥʝʞʥʦïʢʨʝʜʠʪʥʦʡ ʧʦʣʠʪʠʢʠ 

ʛʦʩʫʜʘʨʩʪʚʘ, ʠ ʚʦʦʙʱʝ, ʤʝʨ ʧʦ ʨʝʬʦʨʤʠʨʦʚʘʥʠʶ ʵʢʦʥʦʤʠʢʠ, ʚ ʩʪʨʫʢʪʫʨʥʳʭ ʠʟʤʝʥʝʥʠʷʭ, 

ʦʩʫʱʝʩʪʚʣʝʥʥʳʭ ʚ ʧʨʦʤʳʰʣʝʥʥʦʤ ʢʦʤʧʣʝʢʩʝ, ʙʳʣ ʜʦʩʪʠʛʥʫʪ ʨʷʜ ʧʦʟʠʪʠʚʥʳʭ ʩʜʚʠʛʦʚ. 

ʈʝʬʦʨʤʠʨʦʚʘʥʠʝ, ʨʝʩʪʨʫʢʪʫʨʠʟʘʮʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʥʘ ʦʩʥʦʚʝ ʨʳʥʦʯʥʳʭ 

ʧʨʠʥʮʠʧʦʚ ʟʘʥʠʤʘʝʪ ʚʘʞʥʦʝ ʤʝʩʪʦ ʚ ʨʘʟʚʠʪʠʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ.  

ʉʪʨʫʢʪʫʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʪʨʝʙʫʶʪ ʧʦʵʪʘʧʥʦʛʦ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 

ʩʣʝʜʫʶʱʠʭ ʥʘʧʨʘʚʣʝʥʠʡ: 

- ʈʘʟʛʦʩʫʜʘʨʩʪʚʣʝʥʠʝ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʠ ʨʘʩʰʠʨʝʥʠʝ ʢʣʘʩʩʘ ʩʦʙʩʪʚʝʥʥʠʢʦʚ ʯʝʨʝʟ 

ʧʨʠʚʘʪʠʟʘʮʠʶ; 
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