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XVIII  ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ  

 

çWORLD SCIENCE: PROBLEMS AND INNOVATIONS è 

 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʣʘʥʦʤ ʧʨʦʚʝʜʝʥʠʷ 

ʄʝʞʜʫʥʘʨʦʜʥʳʭ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʭ ʢʦʥʬʝʨʝʥʮʠʡ 

ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʮʝʥʪʨʘ ʥʘʫʯʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ çʅʘʫʢʘ ʠ ʇʨʦʩʚʝʱʝʥʠʝè 

 

1. ʎʝʣʴ ʢʦʥʬʝʨʝʥʮʠʠ ï ʩʦʜʝʡʩʪʚʠʝ ʠʥʪʝʛʨʘʮʠʠ ʨʦʩʩʠʡʩʢʦʡ ʥʘʫʢʠ ʚ ʤʠʨʦʚʦʝ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʦʝ ʥʘʫʯʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘʫʯʥʳʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʜʦʩʪʠʞʝʥʠʡ ʚ ʨʘʟ-

ʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʥʘʫʢʠ, ʧʦʜʜʝʨʞʢʘ ʚʳʩʦʢʠʭ ʩʪʘʥʜʘʨʪʦʚ ʧʫʙʣʠʢʘʮʠʡ, ʘ ʪʘʢʞʝ ʘʧʨʦʙʘʮʠʷ ʨʝ-

ʟʫʣʴʪʘʪʦʚ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

 

2. ʋʪʚʝʨʜʠʪʴ ʩʦʩʪʘʚ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʢʦʤʠʪʝʪʘ ʠ ʨʝʜʘʢʮʠʦʥʥʦʡ ʢʦʣʣʝʛʠʠ (ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʙʦʨʥʠʢʘ ʧʦ ʠʪʦʛʘʤ ʢʦʥʢʫʨʩʘ) ʚ ʣʠʮʝ: 

 

1) ɸʛʘʨʢʦʚʘ ʃʶʙʦʚʴ ɺʘʩʠʣʴʝʚʥʘ ï ʜʦʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʧʨʦ-

ʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʌɻɹʆʋ ɺʆ çʉʪʘʚʨʦʧʦʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

2) ɸʥʘʥʯʝʥʢʦ ʀʛʦʨʴ ɺʠʢʪʦʨʦʚʠʯ - ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʜʦʮʝʥʪ ʢʘ-

ʬʝʜʨʳ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʌɻɹʆʋ ɺʆ çʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ (ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ)è 

3) ɸʥʪʠʧʦʚ ɸʣʝʢʩʘʥʜʨ ɻʝʥʥʘʜʴʝʚʠʯ ï ʜʦʢʪʦʨ ʬʠʣʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, 

ʛʣʘʚʥʳʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʣʠʪʝʨʘʪʫʨʳ ʠ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ ʌɻɹʆʋ ɺʆ 

çʂʝʤʝʨʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʠʥʩʪʠʪʫʪ ʢʫʣʴʪʫʨʳè  

4) ɹʘʙʘʥʦʚʘ ʖʣʠʷ ɺʣʘʜʠʤʠʨʦʚʥʘ ï ʜʦʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʟʘʚʝʜʫ-

ʶʱʠʡ ʢʘʬʝʜʨʦʡ çʋʧʨʘʚʣʝʥʠʝ ʠʥʥʦʚʘʮʠʷʤʠ ʚ ʙʠʟʥʝʩʝè ɺʳʩʰʝʡ ʰʢʦʣʳ ʵʢʦʥʦʤʠʢʠ ʠ ʫʧʨʘʚ-

ʣʝʥʠʷ ʌɻɸʆʋ ɺʆ çʖʞʥʦ-ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝ-

ʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ)è  

5) ɹʘʛʘʤʘʝʚ ɹʘʛʘʤ ʄʘʥʘʧʦʚʠʯ ï ʜʦʢʪʦʨ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ 

ʪʝʨʘʧʠʠ ʠ ʬʘʨʤʘʢʦʣʦʛʠʠ ʬʘʢʫʣʴʪʝʪʘ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ ʌɻɹʆʋ ɺʆ çʉʪʘʚʨʦʧʦʣʴʩʢʠʡ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ɸʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

6) ɹʘʞʝʥʦʚʘ ʆʣʴʛʘ ʇʨʦʢʦʧʴʝʚʥʘ ï ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʧʨʦ-

ʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʵʢʦʣʦʛʠʠ, ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʠ ʙʠʦʣʦʛʠʠ, ʌɻɹʆʋ ɺʆ çʆʤʩʢʠʡ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

7) ɹʦʷʨʩʢʠʡ ʃʝʦʥʠʜ ɸʣʝʢʩʘʥʜʨʦʚʠʯ ï ʜʦʢʪʦʨ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦ-

ʬʝʩʩʦʨ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʬʠʟʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠʟʫʯʝʥʠʷ ʪʚʝʨʜʦʛʦ ʪʝʣʘ ʌɻɹʆʋ ɺʆ çʅʦʚʦ-

ʩʠʙʠʨʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè  

8) ɹʫʟʥʠ ɸʨʪʝʤʠʡ ʅʠʢʦʣʘʝʚʠʯ ï ʜʦʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʧʨʦʬʝʩ-

ʩʦʨ ʢʘʬʝʜʨʳ ʄʝʥʝʜʞʤʝʥʪʘ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʌɻɸʆʋ  ɺʆ çʂʨʳʤʩʢʠʡ ʬʝ-

ʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè,  ʀʥʩʪʠʪʫʪ ʵʢʦʥʦʤʠʢʠ ʠ ʫʧʨʘʚʣʝʥʠʷ 

9) ɹʫʨʦʚ ɸʣʝʢʩʘʥʜʨ ʕʜʫʘʨʜʦʚʠʯ ï ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʟʘʚʝʜʫʶ-

ʱʠʡ ʢʘʬʝʜʨʦʡ çʌʠʟʠʯʝʩʢʦʝ ʚʦʩʧʠʪʘʥʠʝè, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ çʊʝʭʥʦʣʦʛʠʷ ʩʧʦʨʪʠʚʥʦʡ ʧʦʜ-

ʛʦʪʦʚʢʠ ʠ ʧʨʠʢʣʘʜʥʦʡ ʤʝʜʠʮʠʥʳ ʌɻɹʆʋ ɺʆ çɸʩʪʨʘʭʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪè 

10) ɺʘʩʠʣʴʝʚ ʉʝʨʛʝʡ ʀʚʘʥʦʚʠʯ - ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʌɻɸʆʋ 

ɺʆ çʉʠʙʠʨʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
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11) ɺʣʘʩʦʚʘ ɸʥʥʘ ɺʣʘʜʠʤʠʨʦʚʥʘ ï ʜʦʢʪʦʨ ʠʩʪʦʨʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʟʘʚʝʜʫʶʱʝʡ 

ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤ ʩʝʢʪʦʨʦʤ ʋʨʘʣʴʩʢʦʛʦ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ (ʬʠ-

ʣʠʘʣ) ʆʋʇ ɺʆ çɸʢʘʜʝʤʠʷ ʪʨʫʜʘ ʠ ʩʦʮʠʘʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡè  

12) ɻʝʪʤʘʥʩʢʘʷ ɽʣʝʥʘ ɺʘʣʝʥʪʠʥʦʚʥʘ ï ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʜʦ-

ʮʝʥʪ ʢʘʬʝʜʨʳ ʤʝʪʦʜʠʢʠ ʧʨʝʧʦʜʘʚʘʥʠʷ ʣʠʪʝʨʘʪʫʨʳ ʌɻɹʆʋ ɺʆ çʄʦʩʢʦʚʩʢʠʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè  

13) ɻʨʠʮʘʡ ʃʶʜʤʠʣʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ ï ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘ-

ʬʝʜʨʳ ʩʦʮʠʘʣʴʥʦ-ʛʫʤʘʥʠʪʘʨʥʳʭ ʜʠʩʮʠʧʣʠʥ ʈʷʟʘʥʩʢʦʛʦ ʬʠʣʠʘʣʘ ʌɻɹʆʋ ɺʆ çʄʦʩʢʦʚʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʠʥʩʪʠʪʫʪ ʢʫʣʴʪʫʨʳè 

14) ɼʘʚʣʝʪʰʠʥ ʈʘʰʠʪ ɸʭʤʝʪʦʚʠʯ ï ʜʦʢʪʦʨ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʟʘʚʝʜʫ-

ʶʱʠʡ ʢʘʬʝʜʨʦʡ ʛʦʩʧʠʪʘʣʴʥʦʡ ʪʝʨʘʧʠʠ ˉ2, ʌɹɻʆʋ ɺʆ çɹʘʰʢʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝ-

ʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

15) ʀʚʘʥʦʚʘ ʀʨʠʥʘ ɺʠʢʪʦʨʦʚʥʘ ï ʢʘʥʜ.ʧʩʠʭʦʣ.ʥʘʫʢ, ʜʦʮʝʥʪ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ çʉʦ-

ʮʠʘʣʴʥʦʡ ʘʜʘʧʪʘʮʠʠ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʳ ʩ ʤʦʣʦʜʝʞʴʶè ʌɻɹʆʋ ɺʆ çʂʘʣʫʞʩʢʠʡ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʂ.ʕ. ʎʠʦʣʢʦʚʩʢʦʛʦè 

16) ʀʛʣʠʥ ɸʣʝʢʩʝʡ ɺʣʘʜʠʤʠʨʦʚʠʯ ï ʢʘʥʜʠʜʘʪ ʶʨʠʜʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʟʘʚʝʜʫʶ-

ʱʠʡ ʢʘʬʝʜʨʦʡ ʪʝʦʨʠʠ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʧʨʘʚʘ ʋʣʴʷʥʦʚʩʢʦʛʦ ʬʠʣʠʘʣ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ 

ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʛʦʩʩʣʫʞʙʳ ʧʨʠ ʇʨʝʟʠʜʝʥʪʝ ʈʌ  

17) ʀʣʴʠʥ ʉʝʨʛʝʡ ʖʨʴʝʚʠʯ ï ʢʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʜʦʮʝʥʪ, ʅʆʋ 

ɺʆ çʄʦʩʢʦʚʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪè  

18) ʀʩʢʘʥʜʘʨʦʚʘ ɻʫʣʴʥʘʨʘ ʈʠʬʦʚʥʘ ï ʜʦʢʪʦʨ ʬʠʣʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʧʨʦ-

ʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʠʥʦʩʪʨʘʥʥʳʭ ʠ ʨʫʩʩʢʦʛʦ ʷʟʳʢʦʚ ʌɻʂʆʋ ɺʆ çʋʬʠʤʩʢʠʡ ʶʨʠʜʠʯʝʩʢʠʡ ʠʥ-

ʩʪʠʪʫʪ ʄɺɼ ʈʦʩʩʠʠè  

19) ʂʘʟʜʘʥʷʥ ʉʫʩʘʥʥʘ ʐʘʣʚʦʚʥʘ ï ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʧʩʠʭʦʣʦʛʠʠ ɽʨʝʚʘʥʩʢʦʛʦ ʵʢʦ-

ʥʦʤʠʢʦ-ʶʨʠʜʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʛ. ɽʨʝʚʘʥ, ɸʨʤʝʥʠʷ 

20) ʂʘʯʘʣʦʚʘ ʃʶʜʤʠʣʘ ʇʘʚʣʦʚʥʘ ï ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʌɻɹʆʋ 

ɺʆ çʐʘʜʨʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè  

21) ʂʦʞʘʣʠʝʚʘ ʏʠʥʘʨʘ ɹʘʢʘʝʚʥʘ ï ʢʘʥʜʠʜʘʪ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʜʦʮʝʥʪ 

ʠʥʩʪʠʪʫʪʘ ʧʩʠʭʦʣʦʛʠ, ʩʦʮʠʦʣʦʛʠʠ ʠ ʩʦʮʠʘʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ ɻɸʆʋ ɺʆ çʄʦʩʢʦʚʩʢʠʡ ʛʦʨʦʜ-

ʩʢʦʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè   

22) ʂʦʣʝʩʥʠʢʦʚ ɻʝʥʥʘʜʠʡ ʅʠʢʦʣʘʝʚʠʯ ï ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʟʘ-

ʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ʌɻɹʆʋ ɺʆ çʇʝʪʨʦʟʘʚʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè  

23) ʂʦʨʥʝʚ ɺʷʯʝʩʣʘʚ ɺʷʯʝʩʣʘʚʦʚʠʯ ï ʜʦʢʪʦʨ ʬʠʣʦʩʦʬʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʧʨʦʬʝʩʩʦʨ 

ʌɻɹʆʋ ɺʆ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡè 

24) ʂʨʝʤʥʝʚʘ ʊʘʪʴʷʥʘ ʃʝʦʥʠʜʦʚʥʘ  ï ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʧʨʦ-

ʬʝʩʩʦʨ ɻɸʆʋ ɺʆ çʄʦʩʢʦʚʩʢʠʡ ʛʦʨʦʜʩʢʦʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

25) ʂʨʳʣʦʚʘ ʄʘʨʠʷ ʅʠʢʦʣʘʝʚʥʘ ï ʢʘʥʜʠʜʘʪ ʬʠʣʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʢʘ-

ʬʝʜʨʳ ʛʫʤʘʥʠʪʘʨʥʳʭ ʜʠʩʮʠʧʣʠʥ ʠ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʦʚ ɸʟʦʚʦ-ʏʝʨʥʦʤʦʨʩʢʦʛʦ ʠʥʞʝʥʝʨʥʦʛʦ 

ʠʥʩʪʠʪʫʪʘ ʌɻɹʆʋ ɺʆ ɼʦʥʩʢʦʡ ɻɸʋ ʚ ʛ. ɿʝʨʥʦʛʨʘʜʝ  

26) ʂʫʥʮ ɽʣʝʥʘ ɺʣʘʜʠʤʠʨʦʚʥʘ ï ʜʦʢʪʦʨ ʶʨʠʜʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʟʘʚ. ʢʘʬʝʜ-

ʨʦʡ ʫʛʦʣʦʚʥʦʛʦ ʧʨʘʚʘ ʠ ʢʨʠʤʠʥʦʣʦʛʠʠ ʌɻɹʆʋ ɺʆ çʏʝʣʷʙʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨ-

ʩʠʪʝʪè 

27) ʂʫʨʣʝʥʷ ʄʠʭʘʠʣ ɺʣʘʜʠʤʠʨʦʚʠʯ ï ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʛʣʘʚ-

ʥʳʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʌɻɹʋʅ ʀʥʩʪʠʪʫʪ ʛʦʨʥʦʛʦ ʜʝʣʘ ʠʤ. ʅ.ɸ. ʏʠʥʘʢʘʣʘ ʉʠʙʠʨʩʢʦʛʦ ʦʪ-

ʜʝʣʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ (ʀɻɼ ʉʆ ʈɸʅ) 

28) ʄʘʣʢʦʯ ɺʠʪʘʣʠʡ ɸʥʘʪʦʣʴʝʚʠʯ ï ʜʦʢʪʦʨ ʠʩʢʫʩʩʪʚʦʚʝʜʯʝʩʢʠʭ ʥʘʫʢ, ɺʝʜʫʱʠʡ 

ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ, ɸʢʘʜʝʤʠʷ ʅʘʫʢ ʈʝʩʧʫʙʣʠʢʠ ʄʦʣʜʦʚʘ 

29) ʄʘʣʦʚʘ ʀʨʠʥʘ ɺʠʢʪʦʨʦʚʥʘ ï ʢʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ 

ʢʦʤʤʝʨʮʠʠ, ʪʝʭʥʦʣʦʛʠʠ ʠ ʧʨʠʢʣʘʜʥʦʡ ʠʥʬʦʨʤʘʪʠʢʠ ʌɻɹʆʋ ɺʆ çʈʕʋ ʠʤ. ɻ. ɺ. ʇʣʝʭʘʥʦʚʘè  
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30) ʄʝʩʝʥʷʰʠʥʘ ʃʶʜʤʠʣʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ ï ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩ-

ʩʦʨ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ ʠ ʣʠʪʝʨʘʪʫʨʳ ʌɻɹʆʋ ɺʆ çʏʝʣʷʙʠʥʩʢʠʡ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

31) ʅʝʢʨʘʩʦʚ ʉʪʘʥʠʩʣʘʚ ʅʠʢʦʣʘʝʚʠʯ ï ʜʦʢʪʦʨ ʬʠʣʦʩʦʬʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʧʨʦ-

ʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʬʠʣʦʩʦʬʠʠ, ʛʣʘʚʥʳʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʌɻɹʆʋ ɺʆ çʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʡʳ ʫʥʠʚʝʨʩʠʪʝʪè 

32) ʅʝʧʦʤʥʷʱʠʡ ʆʣʝʛ ɺʣʘʜʠʤʠʨʦʚʠʯ ï ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʧʨʦ-

ʬʝʩʩʦʨ, ʨʫʢ. ʅʋʃ ʄʇʉ ʀʂʀʊ, ʌɻɸʆʋ ɺʆ çʉʠʙʠʨʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

33) ʆʨʦʙʝʮ ɺʣʘʜʠʤʠʨ ɸʣʝʢʩʘʥʜʨʦʚʠʯ ï ʜʦʢʪʦʨ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʟʘʚ. 

ʢʘʬʝʜʨʦʡ ʪʝʨʘʧʠʠ ʠ ʬʘʨʤʘʢʦʣʦʛʠʠ ʌɻɹʆʋ ɺʆ çʉʪʘʚʨʦʧʦʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪè  

34) ʇʦʧʦʚʘ ʀʨʠʥʘ ɺʠʪʘʣʴʝʚʥʘ ï ʜʦʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ɻʆʋ ɺʇʆ 

çɼʦʥʝʮʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʵʢʦʥʦʤʠʢʠ ʠ ʪʦʨʛʦʚʣʠ ʠʤʝʥʠ ʄʠʭʘʠʣʘ ʊʫʛʘʥ-

ɹʘʨʘʥʦʚʩʢʦʛʦè 

35) ʇʳʨʢʦʚ ɺʷʯʝʩʣʘʚ ɽʚʛʝʥʴʝʚʠʯ ï ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ 

ʪʝʦʨʠʠ ʠ ʤʝʪʦʜʠʢʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʌɻɸʆʋ ɺʆ çʖʞʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠ-

ʚʝʨʩʠʪʝʪè  

36) ʈʫʢʘʚʠʰʥʠʢʦʚ ɺʠʢʪʦʨ ʉʪʝʧʘʥʦʚʠʯ ï ʜʦʢʪʦʨ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, 

ʯʣʝʥ-ʢʦʨʨ. ʈɸʅ, ʜʠʨʝʢʪʦʨ ʌɻɹʅʋ ɺʉʀʄʕʀ, ʟʘʚ. ʢʘʬʝʜʨʦʡ çʆʙʱʝʡ ʛʠʛʠʝʥʳè ʌɻɹʆʋ ɺʆ 

çʀʨʢʫʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

37) ʉʝʤʝʥʦʚʘ ʃʠʜʠʷ ʕʜʫʘʨʜʦʚʥʘ ï ʜʦʢʪʦʨ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʧʨʦʬʝʩ-

ʩʦʨ ʢʘʬʝʜʨʳ ʢʣʘʩʩʠʯʝʩʢʦʡ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʧʩʠʭʦʣʦʛʠʠ ʅʠʞʝʛʦʨʦʜʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ʂʦʟʴʤʳ ʄʠʥʠʥʘ (ʄʠʥʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ)  

38) ʋʜʫʪ ɺʣʘʜʠʤʠʨ ɺʘʩʠʣʴʝʚʠʯ ï ʜʦʢʪʦʨ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʯʣʝʥ-

ʢʦʨʨʝʩʧʦʥʜʝʥʪ ʈɸʅ, ʟʘʤʝʩʪʠʪʝʣʴ ʜʠʨʝʢʪʦʨʘ ʧʦ ʥʘʫʯʥʦʡ ʠ ʣʝʯʝʙʥʦʡ ʨʘʙʦʪʝ, ʟʘʚʝʜʫʶʱʠʡ ʣʘ-

ʙʦʨʘʪʦʨʠʝʡ ʬʠʟʠʦʣʦʛʠʠ, ʤʦʣʝʢʫʣʷʨʥʦʡ ʠ ʢʣʠʥʠʯʝʩʢʦʡ ʬʘʨʤʘʢʦʣʦʛʠʠ ʅʀʀʌʠʈʄ ʠʤ. ɽ.ɼ. 

ɻʦʣʴʜʙʝʨʛʘ ʊʦʤʩʢʦʛʦ ʅʀʄʎ. 

39) ʌʠʦʥʦʚʘ ʃʶʜʤʠʣʘ ʈʠʤʦʚʥʘ ï ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʜʝʢʘʥ ʬʘ-

ʢʫʣʴʪʝʪʘ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʌɻɹʆʋ ɺʆ çʇʝʥʟʝʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè  

40) ʏʠʩʪʦʚ ɺʣʘʜʠʤʠʨ ɺʣʘʜʠʤʠʨʦʚʠʯ ï ʢʘʥʜʠʜʘʪ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘ-

ʬʝʜʨʳ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʧʩʠʭʦʣʦʛʠʠ ʂʘʟʘʭʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʞʝʥʩʢʦʛʦ 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ. ʛ. ɸʣʤʘʪʳ)  

41) ʐʚʝʮ ʀʨʠʥʘ ʄʠʭʘʡʣʦʚʥʘ ï ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʧʨʦʬʝʩʩʦʨ 

ʢʘʬ. ɹʠʦʬʠʟʠʢʠ ʀʥʩʪʠʪʫʪʘ ʙʠʦʣʦʛʠʠ ʠ ʙʠʦʤʝʜʠʮʠʥʳ ʌɻɹʆʋ ɺʆ çʅʠʞʝʛʦʨʦʜʩʢʠʡ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè   

42) ʖʨʦʚʘ ʂʩʝʥʠʷ ʀʛʦʨʝʚʥʘ ï ʢʘʥʜʠʜʘʪ ʠʩʪʦʨʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʝʢʘʥ ʬʘʢʫʣʴʪʝʪʘ ʵʢʦ-

ʥʦʤʠʢʠ ʠ ʧʨʘʚʘ ʆʏʋ ɺʆ "ʄʦʩʢʦʚʩʢʠʡ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ" 

  

3. ʋʪʚʝʨʜʠʪʴ ʩʦʩʪʘʚ ʩʝʢʨʝʪʘʨʠʘʪʘ ʚ ʣʠʮʝ: 

1) ɹʳʯʢʦʚ ɸʨʪʸʤ ɸʣʝʢʩʘʥʜʨʦʚʠʯ 

2) ɻʫʣʷʝʚʘ ʉʚʝʪʣʘʥʘ ʖʨʴʝʚʥʘ 

3) ʀʙʨʘʝʚ ɸʣʴʙʝʨʪ ɸʨʪʫʨʦʚʠʯ 

 

 

ɼʠʨʝʢʪʦʨ  

ʄʎʅʉ çʅʘʫʢʘ ʠ ʇʨʦʩʚʝʱʝʥʠʝè 

ʢ.ʵ.ʥ. ɻʫʣʷʝʚ ɻ.ʖ.  
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Ã´º 537.86 

Ç°ÁÂ¾Â½¾-Áµ»µºÂ¸²½Ë¹ 
´µ¼Ã»ÌÂ¸¿»µºÁ¾À Á²µÀÅ²ËÁ¾º¸Å 
Ç°ÁÂ¾Â ½° ¾Á½¾²µ Í»µºÂÀ¾¼°³½¸Â½¾³¾ 
ºÀ¸ÁÂ°»»° 

 ·ÞâÞÒ ¸Ûìï ÁâÐÝØáÛÐÒÞÒØç, 
ʢ.ʬ.-ʤ.ʥ, ʜʦʮʝʥʪ 

ʌɻɹʆʋ ɺʆ çʏʝʣʷʙʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʢʦʤʤʫʪʘʪʦʨʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ 
ʉɺʏ ʜʠʘʧʘʟʦʥʘ, ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʥʘ ʦʩʥʦʚʝ ʜʚʫʤʝʨʥʦʡ ʥʝʣʠʥʝʡʥʦʡ ʩʨʝʜʳ ʧʨʝʜʩʪʘʚʣʷʶʱʝʡ ʩʦʙʦʡ ʵʣʝʢ-
ʪʨʦʤʘʛʥʠʪʥʳʡ ʢʨʠʩʪʘʣʣ. ʊʘʢʞʝ ʚ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 
ʘʤʧʣʠʪʫʜʥʦ-ʯʘʩʪʦʪʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ɸʏʍ) ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʨʦʧʫʩʢʘʥʠʷ ʉɺʏ ʠʟʣʫʯʝʥʠʷ ʢʦʤʧʦʟʠʪʥʳʤ 
ʤʘʪʝʨʠʘʣʦʤ, ʚ ʢʦʪʦʨʦʤ ʩʬʦʨʤʠʨʦʚʘʥʘ ʜʚʫʤʝʨʥʘʷ ʩʪʨʫʢʪʫʨʘ ʠʟ ʨʝʛʫʣʷʨʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʧʨʦʚʦʜʷʱʠʭ 
ʮʠʣʠʥʜʨʦʚ, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʦʙʦʡ ʦʩʥʦʚʫ ʯʘʩʪʦʪʥʦ-ʩʝʣʝʢʪʠʚʥʦʛʦ ʜʝʤʫʣʴʪʠʧʣʝʢʩʦʨʘ ʉɺʏ ʜʠʘʧʘʟʦʥʘ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʢʨʠʩʪʘʣʣ, ʜʝʤʫʣʴʪʠʧʣʝʢʩʦʨ, ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʧʫʩʢʘʥʠʷ, ʵʣʝʢ-
ʪʨʦʤʘʛʥʠʪʥʘʷ ʚʦʣʥʘ, ʫʛʣʦʚʦʡ ʩʧʝʢʪʨʦʤʝʪʨ. 
 
 

FREQUENCY-SELECTIVE DEMULTIPLEXER ULTRA-HIGH FREQUENCIES BASED ON 
ELECTROMAGNETIC CRYSTAL 

 
Zotov Ilya Stanislavovich 

 
Abstract: The article discusses the possibility of creating a switch of electromagnetic waves of microwave 
range, developed on the basis of a two-dimensional nonlinear medium is an electromagnetic crystal. The arti-
cle also presents the results of experimental studies of the amplitude-frequency characteristic (ACH) of the 
transmission coefficient of microwave radiation by a composite material, in which a two-dimensional structure 
is formed from regularly arranged conducting cylinders, which is the basis of the frequency-selective demulti-
plexer of the microwave range. 
Key words: electromagnetic crystal, demultiplexer, transmittance, electromagnetic wave, angular spectrome-
ter. 

 
ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʢʨʠʩʪʘʣʣ ï ʵʪʦ ʥʝʣʠʥʝʡʥʳʝ ʠʩʢʫʩʩʪʚʝʥʥʦ ʩʦʟʜʘʥʥʳʝ ʩʨʝʜʳ ʠʟ ʨʝʛʫʣʷʨʥʦ ʨʘʩ-

ʧʦʣʦʞʝʥʥʳʭ ʩʪʨʫʢʪʫʨ ʩ ʨʝʟʢʦ ʠʟʤʝʥʷʶʱʝʡʩʷ ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʴʶ ʠ ʧʝʨʠʦʜʦʤ ʩʨʘʚʥʠʤʳʤ 
ʩ ʜʣʠʥʥʦʡ ʧʘʜʘʶʱʝʡ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʚʦʣʥʳ (ʈʠʩ.1) [1,c.438]. 

ɻʣʘʚʥʳʤ ʩʚʦʡʩʪʚʦʤ, ʦʪʣʠʯʘʶʱʠʤ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʢʨʠʩʪʘʣʣ ʦʪ ʜʠʬʨʘʢʮʠʦʥʥʦʡ ʨʝʰʝʪʢʠ, ʷʚʣʷ-
ʝʪʩʷ ʥʘʣʠʯʠʝ ʫ ʥʝʛʦ ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʦʢʦʥ ʧʨʦʟʨʘʯʥʦʩʪʠ ʠ ʥʝʩʢʦʣʴʢʠʭ ʟʘʧʨʝʱʸʥʥʳʭ ʟʦʥ. ʉʫʱʝ-
ʩʪʚʦʚʘʥʠʝ ʪʘʢʠʭ ʟʦʥ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʠʟʣʫʯʝʥʠʝ ʦʧʨʝʜʝʣʸʥʥʦʡ ʜʣʠʥʳ ʥʝ ʤʦʞʝʪ ʨʘʩʧʨʦ-
ʩʪʨʘʥʷʪʩʷ ʚ ʜʘʥʥʦʡ ʩʪʨʫʢʪʫʨʝ, ʥʠ ʚ ʦʜʥʦʤ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ [2, c.1155]. ɼʘʥʥʳʝ ʫʥʠʢʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ 
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ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʢʨʠʩʪʘʣʣʦʚ ʚʳʟʳʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʥʘʫʯʥʳʡ ʠʥʪʝʨʝʩ, ʠ ʦʪʢʨʳʚʘʶʪ ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦ-
ʩʪʠ ʩʦʟʜʘʥʠʷ ʫʩʪʨʦʡʩʪʚ ʥʘ ʠʭ ʦʩʥʦʚʝ, ʪʘʢʠʭ ʢʘʢ ʧʦʣʦʩʦʚʳʝ ʬʠʣʴʪʨʳ, ʨʝʟʦʥʘʪʦʨʳ, ʧʝʨʝʢʣʶʯʘʪʝʣʠ, ʰʠʨʦʢʦ-
ʧʦʣʦʩʥʳʝ ʵʢʨʘʥʳ ʠ ʧʦʛʣʦʪʠʪʝʣʠ [3, c.18]. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʙʫʜʝʪ ʨʘʩʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʥʘ ʦʩ-
ʥʦʚʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʢʨʠʩʪʘʣʣʘ  ʯʘʩʪʦʪʥʦ-ʩʝʣʝʢʪʠʚʥʦʛʦ ʜʝʤʫʣʴʪʠʧʣʝʢʩʦʨʘ ʉɺʏ ʜʠʘʧʘʟʦʥʘ. 

 

 
ʉʡʪ. 1. ʖʤʞʣʫʩʧʥʙʜʦʡʫʦʴʢ ʣʩʡʪʫʙʤʤ. 

 
ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ɸʏʍ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʧʨʦʧʫʩʢʘʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʢʨʠʩʪʘʣʣʘ, ʠʟʛʦʪʦʚʣʝʥʥʦʛʦ ʠʟ ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʡ ʤʘʪʨʠʮʳ  CaSO4Ā2H2O, 
ʚ ʢʦʪʦʨʦʡ ʩʬʦʨʤʠʨʦʚʘʥʘ ʨʝʛʫʣʷʨʥʘʷ ʧʨʦʚʦʜʷʱʘʷ ʩʪʨʫʢʪʫʨʘ ʠʟ ʤʝʜʥʳʭ ʮʠʣʠʥʜʨʦʚ. ʇʝʨʠʦʜ ʨʝʰʸʪʢʠ 
ʢʨʠʩʪʘʣʣʘ (ʘ) ʚʘʨʴʠʨʦʚʘʣʩʷ ʦʪ 2 ʜʦ 12 mm ʩ ʰʘʛʦʤ 0,5 mm, ʜʠʘʤʝʪʨ ʮʠʣʠʥʜʨʦʚ ʨʘʚʝʥ 0.7 mm. ʈʘʟʤʝʨ 
ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʦʚ ʩʦʩʪʘʚʣʷʣ 12ʍ150ʍ60 mm. ʀʟʤʝʨʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʨʦʧʫʩʢʘʥʠʷ ʵʣʝʢ-
ʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʜʠʘʧʘʟʦʥʝ 8 - 12 GHz, ʧʨʠ ʧʦʤʦʱʠ ʫʛʣʦʚʦʛʦ ʩʧʝʢʪʨʦʤʝʪʨʘ ʦʨʠ-
ʛʠʥʘʣʴʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ [4, c.820].  

ʋʛʣʦʚʦʡ ʩʧʝʢʪʨʦʤʝʪʨ (ʈʠʩ.2) ʩʦʩʪʦʠʪ ʠʟ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʠʟʤʝʨʠʪʝʣʷ ʂʉɺʅ ʜʠʘʧʘʟʦʥʘ 8-12 
ɻɻʮ, ʬʦʨʤʠʨʦʚʘʪʝʣʴ ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʫʟʢʦʛʦ ʧʫʯʢʘ ʉɺʏ ʠʟʣʫʯʝʥʠʷ (1) ʠ ʧʣʦʩʢʦʡ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʢʘʤʝʨʳ (2), 
ʧʦʟʚʦʣʷʶʱʝʡ ʠʟʤʝʨʷʪʴ ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʨʦʧʫʩʢʘʥʠʷ, ʧʦʛʣʦʱʝʥʠʷ ʠ ʦʪʨʘʞʝʥʠʷ ʠʩʩʣʝʜʫʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ. 
ʀʟʤʝʨʝʥʠʷ ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʚ ʯʘʩʪʦʪʥʦʤ ʜʠʘʧʘʟʦʥʝ 8 ï 12 ɻɻʮ, ʥʘ ʫʛʣʘʭ ʦʪʢʣʦʥʝʥʠʷ ʦʪ 0 ʜʦ Ñ90ʦ. 

 

 
ʉʡʪ.2. ʍʬʦʣʯʡʧʦʙʤʵʦʙʸ ʪʮʞʥʙ ʬʜʤʧʛʧʜʧ ʪʨʞʣʫʩʧʥʞʫʩʙ ʦʙ ʚʙʠʞ ʙʛʫʧʥʙʫʡʠʡʩʧʛʙʦʦʧʜʧ ʡʠʥʞ-

ʩʡʫʞʤʸ ʃʊɻʆ. 1-ʭʧʩʥʡʩʧʛʙʫʞʤʵ ʨʬʰʣʙ ʊɻʐ ʡʠʤʬʰʞʦʡʸ, 2-ʡʠʥʞʩʡʫʞʤʵʦʙʸ ʣʙʥʞʩʙ, 3-ʨʩʡʞʥʦʙʸ ʝʞ-
ʫʞʣʫʧʩʦʙʸ ʪʞʣʯʡʸ, 4-ʡʪʪʤʞʝʬʞʥʴʢ ʧʚʩʙʠʞʯ, 5-ʨʧʜʤʧʫʡʫʞʤʵ. 
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ʌʦʨʤʠʨʦʚʘʪʝʣʴ ʧʫʯʢʘ ʉɺʏ ʠʟʣʫʯʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʘʤʝʨʫ ʜʣʠʥʦʡ 400 ʤʤ, ʰʠʨʠʥʦʡ 170 
ʤʤ, ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʥʘʧʨʘʚʣʷʶʱʠʤʠ ʧʣʘʩʪʠʥʘʤʠ 12 ʤʤ. ʂʘʤʝʨʘ ʬʦʨʤʠʨʦʚʘʪʝʣʷ ʚʦʟʙʫʞʜʘʝʪʩʷ 
ʩʪʘʥʜʘʨʪʥʳʤ ʚʦʣʥʦʚʦʜʦʤ 23x10 ʤʤ. ɹʦʢʦʚʳʝ ʩʪʝʥʢʠ ʢʘʤʝʨʳ ʧʦʢʨʳʪʳ ʜʚʫʭʩʣʦʡʥʳʤ ʧʦʛʣʦʪʠʪʝʣʝʤ ʪʦʣ-
ʱʠʥʦʡ 20 ʤʤ. ʉɺʏ ʠʟʣʫʯʝʥʠʝ ʠʟ ʬʦʨʤʠʨʦʚʘʪʝʣʷ ʧʦʧʘʜʘʝʪ ʥʘ ʠʩʩʣʝʜʫʝʤʳʡ ʦʙʨʘʟʝʮ (4), ʨʘʩʧʦʣʦʞʝʥ-
ʥʳʡ ʤʝʞʜʫ ʜʚʫʤʷ ʧʦʣʫʢʨʫʛʣʳʤʠ ʧʣʘʩʪʠʥʘʤʠ. ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʧʣʘʩʪʠʥʘʤʠ 12 ʤʤ. ʇʦ ʧʝʨʠʤʝʪʨʫ ʧʣʘ-
ʩʪʠʥ ʧʝʨʝʤʝʱʘʝʪʩʷ ʧʨʠʝʤʥʘʷ ʜʝʪʝʢʪʦʨʥʘʷ ʩʝʢʮʠʷ (3). ɼʣʷ ʠʩʢʣʶʯʝʥʠʷ ʧʘʨʘʟʠʪʥʳʭ ʦʪʨʘʞʝʥʠʡ ʚ ʠʟʤʝ-
ʨʠʪʝʣʴʥʦʡ ʢʘʤʝʨʝ ʠ ʚʭʦʜʥʦʤ ʫʟʣʝ, ʙʳʣ ʧʨʠʤʝʥʝʥ ʜʚʫʭʩʣʦʡʥʳʡ ʧʦʛʣʦʪʠʪʝʣʴ ʪʦʣʱʠʥʦʡ 20 ʤʤ, ʠʟʛʦʪʦʚ-
ʣʝʥʥʳʡ ʠʟ ʵʧʦʢʩʠʜʥʦʡ ʩʤʦʣʳ ʩ ʥʘʧʦʣʥʠʪʝʣʝʤ ʠʟ ʤʠʢʨʦʯʘʩʪʠʮ ʧʨʠʨʦʜʥʦʛʦ ʛʨʘʬʠʪʘ ʠ ʘʣʶʤʠʥʠʷ.  

ʆʙʨʘʟʮʳ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʤʝʱʘʶʪʩʷ ʚ ʢʘʤʝʨʫ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʠʟʣʫʯʝʥʠʝ ʧʘʜʘʣʦ ʧʦ 
ʥʦʨʤʘʣʠ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʨʘʟʮʘ. ʎʝʥʪʨ ʦʢʨʫʞʥʦʩʪʠ, ʧʦ ʢʦʪʦʨʦʡ ʧʝʨʝʤʝʱʘʝʪʩʷ ʧʨʠʝʤʥʘʷ 
ʜʝʪʝʢʪʦʨʥʘʷ ʩʝʢʮʠʷ, ʜʦʣʞʝʥ ʥʘʭʦʜʠʪʴʩʷ ʥʘ ʚʳʭʦʜʥʦʡ ʛʨʘʥʠ ʠʟʤʝʨʠʪʝʣʷ.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʨʦʧʫʩʢʘʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʜʣʷ ʦʙʨʘʟ-
ʮʦʚ ʩ ʰʘʛʦʤ ʨʝʰʝʪʢʠ  7, 8 ʠ 10 ʤʤ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ.3. ʅʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʤʠ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʜʝ-
ʤʫʣʴʪʠʧʣʝʢʩʦʨʘ ʦʢʘʟʘʣʠʩʴ ʦʙʨʘʟʮʳ ʩ ʰʘʛʦʤ ʨʝʰʝʪʢʠ 7 ʠ 10 ʤʤ.  

ʀʟ ʛʨʘʬʠʢʦʚ ɸʏʍ ʩʣʝʜʫʝʪ, ʯʪʦ ʦʙʨʘʟʝʮ ʩ ʧʦʩʪʦʷʥʥʦʡ ʨʝʰʝʪʢʠ ʘ=7 ʤʤ ʠʤʝʝʪ ʦʢʥʦ ʧʨʦʟʨʘʯʥʦʩʪʠ ʚ 
ʜʠʘʧʘʟʦʥʝ 11,2 ï 12 ɻɻʮ, ʠ ʰʠʨʦʢʫʶ ʟʘʧʨʝʱʝʥʥʫʶ ʟʦʥʫ ʚʦ ʚʩʝʤ ʦʩʪʘʣʴʥʦʤ ʜʠʘʧʘʟʦʥʝ. ʆʙʨʘʟʝʮ ʩ ʧʦ-
ʩʪʦʷʥʥʦʡ ʨʝʰʝʪʢʠ ʘ=8 ʤʤ ʠʤʝʝʪ ʦʢʥʦ ʧʨʦʟʨʘʯʥʦʩʪʠ ʚ ʜʠʘʧʘʟʦʥʝ 11,2 ï 12 ɻɻʮ, ʘ ʦʙʨʘʟʝʮ ʩ ʧʦʩʪʦʷʥʥʦʡ 
ʨʝʰʝʪʢʠ ʘ=10 ʤʤ ʠʤʝʝʪ ʜʚʘ ʦʢʥʘ ʧʨʦʟʨʘʯʥʦʩʪʠ 8,8 ï 9,7 ɻɻʮ, ʠ ʩʚʳʰʝ 12ɻɻʮ. 

 

 
ʉʡʪ.3. ɹʐʎ ʣʧʶʭʭʡʯʡʞʦʫʙ ʨʩʧʨʬʪʣʙʦʡʸ ʶʤʞʣʫʩʧʥʙʜʦʡʫʦʧʜʧ ʣʩʡʪʫʙʤʤʙ ʪ ʨʞʩʡʧʝʧʥ ʩʞʱʹʫʣʡ 

7,8 ʡ 10ʥʥ 
 
ʅʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʙʳʣʠ ʚʳʙʨʘʥʳ ʜʚʘ ʦʙʨʘʟʮʘ ʩ ʧʦʩʪʦʷʥʥʦʡ ʨʝʰʝʪʢʠ 7 ʠ 10 ʤʤ, 

ʜʣʷ ʠʭ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʜʝʤʫʣʴʪʠʧʣʝʢʩʦʨʘ ʉɺʏ ʠʟʣʫʯʝʥʠʷ ʜʠʘʧʘʟʦʥʦʚ: 11,2 ï 12 
ɻɻʮ ʠ ,8 ï 9,7 ɻɻʮ (ʈʠʩ.4). 
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ʉʡʪ.4. ʐʙʪʫʧʫʦʧ-ʪʞʤʞʣʫʡʛʦʴʢ ʝʞʥʬʤʵʫʡʨʤʞʣʪʧʩ ʊɻʐ ʝʡʙʨʙʠʧʦʙ. 

 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ, ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʨʦʧʫʩʢʘʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʢʨʠʩʪʘʣ-

ʣʦʚ ʩ ʨʘʟʣʠʯʥʳʤ ʰʘʛʦʤ ʨʝʰʝʪʢʠ, ʧʨʦʚʦʜʠʚʰʠʝʩʷ ʥʘ ʫʛʣʘʭ ʦʪʢʣʦʥʝʥʠʷ ʦʪ 0 ʜʦ Ñ90ʦ, ʧʦʢʘʟʘʣʠ ʚʦʟʤʦʞ-
ʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʜʝʤʫʣʴʪʠʧʣʝʢʩʦʨʘ ʩ ʯʘʩʪʦʪʥʦʡ ʩʝʣʝʢʮʠʝʡ ʢʦʤʤʫʪʠʨʫʝʤʦʛʦ ʢʘʥʘʣʘ, ʧʦʩʪʨʦʝʥʥʦʛʦ ʥʘ ʦʩ-
ʥʦʚʝ ʢʨʠʩʪʘʣʣʦʚ ʩ ʰʘʛʦʤ ʨʝʰʝʪʢʠ a=7,8 ʠ 10 ʤʤ.  

 
ʊʨʡʪʧʣ ʤʡʫʞʩʙʫʬʩʴ 

 
1. ʖ. ɺ. ɻʫʣʷʝʚ, ɸ. ʅ. ʃʘʛʘʨʴʢʦʚ, ʉ. ɸ. ʅʠʢʠʪʦʚ. ʄʝʪʘʤʘʪʝʨʠʘʣʳ: ʌʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘ-

ʥʠ̫ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʧʨʠʤʝʥʝʥʠʷ. // ɺʝʩʪʥʠʢ ʨʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ, 2008, ʪʦʤ 78, ˉ 5, ʩ. 438-457 
2. P.A. Belov, S.A. Tretyakov, A.J. Viitanen. Dispersion and reflection properties of artificial media 

formed by regular lattices of ideally conducting wires. // Waves and Appl., Vol.16, No.8, 1153-1170, 2002. 
3. ɽ.ɸ. ʅʝʣʠʥ. ʋʩʪʨʦʡʩʪʚʘ ʥʘ ʦʩʥʦʚʝ ʬʦʪʦʥʥʳʭ ʢʨʠʩʪʘʣʣʦʚ. // ʊʝʭʥʦʣʦʛʠʷ ʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʚ 

ʵʣʝʢʪʨʦʥʥʦʡ ʘʧʧʘʨʘʪʫʨʝ. 2004. ˉ3. ʉ.18-25.  
4. A.F.Starr, P.M.Rye, J.J.Mock, D.R.Smith. Angle resolved microwave spectrometer for metamaterial 

studies/ // Review of scientific instruments, volume 75, number 4, p.820-825. 
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ºãâÑÕÔÔØÝÞÒ °.º. 
ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ çʄʝʪʦʜʠʢʘ ʧʨʝʧʦʜʘʚʘʥʠʝ ʬʠʟʠʢʠè, ʢʘʥʜ. ʬʠʟ.ʤʘʪ. ʥʘʫʢ, 

ʅʘʚʦʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ, ʋʟʙʝʢʠʩʪʘʥ, ʛ. ʅʘʚʦʠʡ 

ÃàØÝÞÒ ¸.¾. 
ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ çʌʠʟʠʢʠè, ʢʘʥʜ. ʬʠʟ.ʤʘʪ. ʥʘʫʢ, 

ʅʘʚʦʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʛʦʨʥʠʡ ʠʥʩʪʠʪʫʪ, ʋʟʙʝʢʠʩʪʘʥ, ʛ. ʅʘʚʦʠʡ 

°ÛÛÐÑÕàÓÐÝÞÒÐ ³.¼. 
ʘʩʩʠʩʪʝʥʪ ʢʘʬʝʜʨʳ çʌʠʟʠʢʠè,  

ʅʘʚʦʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʛʦʨʥʠʡ ʠʥʩʪʠʪʫʪ, ʋʟʙʝʢʠʩʪʘʥ, ʛ. ʅʘʚʦʠʡ 
 

Aʦʦʧʫʙʯʡʸ:ɺ ʜʘʥʥʦʡ ʩʪʘʪɹ ʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʡ ʤʝʪʦʜʠʢʠ ʧʨʦʚʝ-
ʜʝʥʠʷ ʠʟʦʪʦʧʥʦʛʦ ʘʥʘʣʠʟʘ ʨʘʟʣʠʯʥʳʭ ʧʨʠʨʦʜʥʳʭ ʚʦʜ,  ʦʪʣʠʯʘʶʱʝʡ ʤʝʞʜʫ ʩʦʙʦʡ ʧʦ ʩʚʦʝʤʫ ʩʦʣʝʚʦʤʫ 
ʩʦʩʪʘʚʫ ʠ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʨʘʜʠʦʠʟʦʪʦʧʦʚ.   
ʂʦʥʮʝʥʪʨʠʨʦʚʘʥʠʝ ʫʨʘʥʘ ʠʟ ʚʦʜʥʳʭ ʧʨʦʙ ʦʩʫʱʝʩʪʚʣʝʥ ʩ ʧʦʤʦʱʴʶ ʛʠʜʨʦʢʩʠʣʘ ʞʝʣʝʟʘ. ʄʝʰʘʶʱʠʤ 
ʘʣʴʬʘ-ʠʟʣʫʯʘʪʝʣʷʤʠ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʘʣʴʬʘ-ʩʧʝʢʪʨʦʤʝʪʨʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ ʠʟʦʪʦʧʦʚ ʫʨʘʥʘ ʤʦʛʫʪ 
ʙʳʪʴ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ Po-210 (ɽ=5,305 ʄʵɺ), Ra-226 (ɽ=4,777 ʄʵɺ) ʠ Th (ɽ=4,685ʄʵɺ). 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʠʟʦʪʦʧʥʳʡ ʘʥʘʣʠʟ, ʩʦʣʝʚʦʡ ʩʦʩʪʘʚ ʚʦʜʳ,  ʢʦʥʮʝʥʪʨʘʮʠʷ ʨʘʜʠʦʠʟʦʪʦʧʦʚ, ʨʘʜʠʦʭʠʤʠ-
ʯʝʩʢʘʷ ʤʝʪʦʜʠʢʘ, ʘʣʴʬʘ-ʩʧʝʢʪʨʦʤʝʪʨʠʯʝʩʢʘʷ ʠʟʤʝʨʝʥʠʷ, ʠʟʦʪʦʧʳ ʫʨʘʥʘ,  ʘʣʴʬʘ-ʠʟʣʫʯʘʪʝʣʠ, ʩʫʭʦʡ 
ʦʩʪʘʪʦʢ ʚʦʜʥʳʭ ʧʨʦʙ, ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʦʝ ʤʠʨʦʚʦʟʟʨʝʥʠʝ, ʤʝʪʦʜʠʢʘ ʨʘʜʠʦʭʠʤʠʯʝʩʢʦʡ ʦʯʠʩʪʢʠ, ʘʣʴ-
ʬʘ-ʨʘʩʧʘʜ. 

 
ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʟʦʪʦʧʥʦʛʦ ʘʥʘʣʠʟʘ ʨʘʟʣʠʯʥʳʭ ʧʨʠʨʦʜʥʳʭ ʚʦʜ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʨʠʭʦ-

ʜʠʪʩʷ ʧʨʠʙʝʛʘʪʴ ʢ ʤʥʦʛʦʩʪʘʜʠʡʥʦʡ ʤʝʪʦʜʠʢʝ, ʚʢʣʶʯʘʶʱʝʡ ʩʪʘʜʠʠ ʭʠʤʠʯʝʩʢʦʛʦ ʨʘʟʜʝʣʝʥʠʷ ʠʣʠ ʢʦʥʮʝʥ-
ʪʨʠʨʦʚʘʥʠʷ ʵʣʝʤʝʥʪʦʚ. ʂ ʠʩʧʦʣʴʟʫʝʤʳʤ ʤʝʪʦʜʘʤ ʧʨʝʜʲʷʚʣʷʶʪ ʚʳʩʦʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʪʦʯʥʦʩʪʠ ʠ ʯʫʚ-
ʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʪʘʢ ʢʘʢ ʚʘʨʠʘʮʠʠ ʠʟʦʪʦʧʥʳʭ ʦʪʥʦʰʝʥʠʡ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʙʳʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʳʤʠ, ʘ ʩʦ-
ʜʝʨʞʘʥʠʷ ʦʧʨʝʜʝʣʷʝʤʳʭ ʠʟʦʪʦʧʦʚ ʥʝʚʝʣʠʢʠ. ʆʩʦʙʳʝ ʧʨʦʙʣʝʤʳ ʚʦʟʥʠʢʘʶʪ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʠʟʦʪʦʧʥʦ-
ʛʦ ʩʦʩʪʘʚʘ ʜʦʣʛʦʞʠʚʫʱʠʭ ʘʣʴʬʘ-ʠʟʣʫʯʘʶʱʠʭ ʨʘʜʠʦʥʫʢʣʠʜʦʚ. ʋʩʪʨʘʥʝʥʠʝ ʪʘʢʠʭ ʧʨʦʙʣʝʤ ʠ ʧʦʣʫʯʝʥʠʝ 
ʜʦʩʪʦʚʝʨʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʠ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʶʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʧʨʠʢʣʘʜʥʦʡ 
ʷʜʝʨʥʦʡ ʬʠʟʠʢʝ ʠ ʨʘʜʠʦʵʢʦʣʦʛʠʠ [1ʩʪʨ418,4,ʩʪʨ137].  

ʅʘʠʙʦʣʝʝ ʜʦʩʪʫʧʥʳʤ ʤʝʪʦʜʦʤ ʦʧʨʝʜʝʣʝʥʠʷ ʠʟʦʪʦʧʥʦʛʦ ʩʦʩʪʘʚʘ ʫʨʘʥʘ ʠ ʜʨʫʛʠʭ ʘʣʴʬʘ-
ʠʟʣʫʯʘʶʱʠʭ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ ʘʣʴʬʘ-ʩʧʝʢʪʨʦʤʝʪʨʠʠ [5,ʩʪʨ86]. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʦʩʥʦʚʥʦʡ 
ʟʘʜʘʯʝʡ ʩʪʘʥʦʚʠʪʩʷ ʧʦʣʫʯʝʥʠʝ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʠʣʠ ʩʯʝʪʥʦʛʦ ʦʙʨʘʟʮʘ, ʧʨʠʛʦʜʥʦʛʦ ʜʣʷ ʠʟʤʝʨʝ-
ʥʠʷ. ʂʘʯʝʩʪʚʦ ʠʩʪʦʯʥʠʢʘ ʠʣʠ ʩʯʝʪʥʦʛʦ ʦʙʨʘʟʮʘ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʝʛʦ ʪʦʣʱʠʥʦʡ ʠ 
ʥʝʦʙʭʦʜʠʤʳʤ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʧʝʢʪʨʘ ʩʦʜʝʨʞʘʥʠʝʤ ʘʣʴʬʘ ʠʟʣʫʯʘʪʝʣʷ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 
ʠʟʦʪʦʧʦʚ ʘʣʴʬʘ ʠʟʣʫʯʘʪʝʣʷ ʪʦʣʱʠʥʘ ʠʩʪʦʯʥʠʢʘ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 50 ʤʢʛ/ʩʤ2, ʘ ʦʙʱʝʝ ʩʦʜʝʨʞʘʥʠʝ, 
ʥʘʧʨʠʤʝʨ ʫʨʘʥʘ, ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʫʪʠʥʥʳʭ ʠʟʤʝʨʝʥʠʡ - ʥʝ ʤʝʥʝʝ 50 ʤʢʛ ʚ ʧʨʦʙʝ. 
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ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʟʦʪʦʧʥʦʛʦ ʘʥʘʣʠʟʘ ʨʘʟʣʠʯʥʳʭ ʧʨʠʨʦʜʥʳʭ ʚʦʜ ʤʳ ʧʨʦʚʦʜʠʣʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʫʶ 
ʨʘʜʠʦʭʠʤʠʯʝʩʢʫʶ ʧʦʜʛʦʪʦʚʢʫ ʚʦʜʥʳʭ ʧʨʦʙ, ʢʦʪʦʨʦʡ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʝ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʠʝ ʠʟʦʪʦʧʦʚ ʫʨʘʥʘ 
ʠʟ ʚʦʜʥʳʭ ʧʨʦʙ, ʵʢʩʪʨʘʢʮʠʦʥʥʦʝ ʦʪʜʝʣʝʥʠʝ ʦʪ ʤʝʰʘʶʱʠʭ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʠ ʞʝʣʝʟʘ, ʧʨʠʛʦʪʦʚʣʝʥʠʝ 
ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʩʧʦʩʦʙʦʤ ʩʯʝʪʥʦʛʦ ʦʙʨʘʟʮʘ. ʕʣʝʢʪʨʦʣʠʪʠʯʝʩʢʦʝ ʦʩʘʞʜʝʥʠʝ ʫʨʘʥʘ ʧʨʦʚʦʜʠʣʠ ʥʘ ʧʦʜ-
ʣʦʞʢʫ ʠʟ ʢʦʨʨʦʟʠʦʥʥʦ-ʩʪʦʡʢʦʡ ʥʝʨʞʘʚʝʶʱʝʡ ʩʪʘʣʠ. 

ʂʦʥʮʝʥʪʨʠʨʦʚʘʥʠʝ ʫʨʘʥʘ ʠʟ ʚʦʜʥʳʭ ʧʨʦʙ ʦʩʫʱʝʩʪʚʣʷʣʠ ʩ ʧʦʤʦʱʴʶ ʛʠʜʨʦʢʩʠʣʘ ʞʝʣʝʟʘ. ʄʝʰʘʶ-
ʱʠʤ ʘʣʴʬʘ-ʠʟʣʫʯʘʪʝʣʷʤʠ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʘʣʴʬʘ-ʩʧʝʢʪʨʦʤʝʪʨʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ ʠʟʦʪʦʧʦʚ ʫʨʘʥʘ ʤʦ-
ʛʫʪ ʙʳʪʴ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ Po-210 (ɽ=5,305 ʄʵɺ), Ra-226 (ɽ=4,777 ʄʵɺ) ʠ Th (ɽ=4,685ʄʵɺ). 

ɺʩʝ ʧʨʠʨʦʜʥʳʝ ʠʟʦʪʦʧʳ ʫʨʘʥʘ (234, 235, 238) ʚ ʧʨʦʮʝʩʩʝ ʨʘʜʠʦʭʠʤʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʚʝʜʫʪ ʩʝ-
ʙʷ ʦʜʠʥʘʢʦʚʦ ʠ ʚʳʜʝʣʷʶʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʝʜʝʥʳ ʩʣʝʜʫʶʱʠʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤ ʧʦʨʷʜʢʝ: 
ʂʦʥʮʝʥʪʨʠʨʦʚʘʥʠʝ ʠʟʦʪʦʧʦʚ ʫʨʘʥʘ. ʀʩʩʣʝʜʫʝʤʫʶ ʚʦʜʥʫʶ ʧʨʦʙʫ ʦʙʲʸʤʦʤ 1 ʣʠʪʨ ʧʦʜʢʠʩʣʷʣʠ 

ʩʦʣʷʥʦʡ ʢʠʩʣʦʪʦʡ ʜʦ ʨʅ=1 ʠ ʚʳʜʝʨʞʠʚʘʣʠ ʥʝ ʤʝʥʝʝ 6 ʯʘʩʦʚ. ɿʘʪʝʤ ʧʨʦʙʫ ʢʠʧʷʪʠʣʠ ʧʦʜ ʯʘʩʦʚʳʤ ʩʪʝʢ-
ʣʦʤ ʚ ʪʝʯʝʥʠʠ 20 ʤʠʥʫʪ ʜʦ ʫʜʘʣʝʥʠʷ ʫʛʣʝʢʠʩʣʦʪʳ (ʝʩʣʠ ʚʦʜʳ ʦʢʨʘʰʝʥʳ, ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʝʨʝʜ ʢʠʧʷʯʝ-
ʥʠʝʤ ʚʚʦʜʠʣʠ 1ʩʤ3 H2O2 ʜʣʷ ʨʘʟʨʫʰʝʥʠʷ ʫʨʘʥʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ), ʧʦʩʣʝ ʯʝʛʦ ʜʦʙʘʚʣʷʣʠ ʨʘʩ-
ʪʚʦʨ ʭʣʦʨʥʦʛʦ ʞʝʣʝʟʘ ʠʟ ʨʘʩʯʝʪʘ 50ʤʛ ʞʝʣʝʟʘ ʥʘ 1 ʣʠʪʨ ʧʨʦʙʳ ʚʦʜʳ, ʠ ʦʩʘʞʜʘʣʠ ʛʠʜʨʦʢʩʠʜʳ ʘʤʤʠʘʢʦʤ 
(ʨʅ=8). ʆʩʘʜʢʫ ʜʘʣʠ ʦʪʩʪʦʷʪʴʩʷ ʚ ʪʝʯʝʥʠʠ 1-2 ʯʘʩʦʚ ʠ ʜʝʢʘʥʪʠʨʦʚʘʣʠ ʧʨʦʟʨʘʯʥʳʡ ʨʘʩʪʚʦʨ ʥʘʜ ʦʩʘʜʢʦʤ. 
ɿʘʪʝʤ ʦʩʘʜʦʢ ʦʪʬʠʣʴʪʨʦʚʳʚʘʣʠ ʯʝʨʝʟ ʬʠʣʴʪʨ çʙʝʣʘʷ ʣʝʥʪʘè ʜʠʘʤʝʪʨʦʤ 11 ʩʤ. ʆʩʘʜʦʢ ʢʦʪʦʨʦʡ ʩʦ-
ʙʨʘʣʩʷ ʥʘ ʬʠʣʴʪʨʝ ʨʘʩʪʚʦʨʠʣʠ 50 ʩʤ3 ʛʦʨʷʯʝʡ ï ʢʠʧʷʱʝʡ 7ʄ ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʳ, ʧʨʠʣʠʚʘʷ ʝʝ ʥʝʙʦʣʴʰʠ-
ʤʠ ʧʦʨʮʠʷʤʠ, ʪʘʢ, ʯʪʦʙʳ ʟʘʭʚʘʪʠʪʴ ʚʝʩʴ ʦʩʘʜʦʢ, ʧʦʩʣʝ ʯʝʛʦ ʬʠʣʴʪʨ ʧʨʦʤʳʚʘʣʠ ʝʱʝ ʜʚʘ ʨʘʟʘ ʧʦ 10 ʩʤ3 
ʛʦʨʷʯʝʡ ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʳ.  

ʕʢʩʪʨʘʛʠʨʦʚʘʥʠʝ ʠʟʦʪʦʧʦʚ ʫʨʘʥʘ. ʇʦʣʫʯʝʥʥʳʡ ʘʟʦʪʥʦʢʠʩʣʳʡ ʨʘʩʪʚʦʨ, ʩʦʜʝʨʞʘʱʠʡ ʠʟʦʪʦʧʳ 
ʫʨʘʥʘ, ʧʝʨʝʚʦʜʠʣʠ ʚ ʜʝʣʠʪʝʣʴʥʫʶ ʚʦʨʦʥʢʫ, ʧʨʠʣʠʚʘʷ 15 ʩʤ3 ʩʚʝʞʝʦʯʠʱʝʥʥʦʛʦ 30%-ʛʦ ʊɹʌ ʚ ʪʦʣʫʦʣʝ ʠ 
ʧʨʦʚʦʜʠʣʠ ʵʢʩʪʨʘʢʮʠʶ ʚ ʪʝʯʝʥʠʠ 5 ʤʠʥʫʪ. ʄʘʪʦʯʥʳʡ ʨʘʩʪʚʦʨ ʧʦʩʣʝ ʨʘʟʜʝʣʝʥʠʷ ʬʘʟ ʩʣʠʚʘʣʠ ʦʙʨʘʪʥʦ ʚ 
ʩʪʘʢʘʥ, ʘ ʦʨʛʘʥʠʯʝʩʢʠʡ ʵʢʩʪʨʘʢʪ ʧʨʦʤʳʚʘʣʠ ʜʚʘ ʨʘʟʘ ʨʘʚʥʳʤ ʦʙʲʸʤʦʤ 7ʄ ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʳ ʠ ʦʜʠʥ ʨʘʟ 
ʨʘʚʥʳʤ ʦʙʲʸʤʦʤ ʨʘʩʪʚʦʨʘ 0,25ʄ HNO3 ʚ 0,04ʄ HF ʚ ʪʝʯʝʥʠʠ ʦʜʥʦʡ ʤʠʥʫʪʳ. ɼʘʣʝʝ ʧʨʦʚʦʜʠʣʠ ʨʝʵʢʩ-
ʪʨʘʢʮʠʶ ʫʨʘʥʘ, ʜʣʷ ʯʝʛʦ ʧʨʦʤʳʚʘʣʠ ʦʨʛʘʥʠʯʝʩʢʫʶ ʬʘʟʫ ʪʨʠ ʨʘʟʘ ʧʦ ʦʜʥʦʡ ʤʠʥʫʪʝ ʧʦʨʮʠʷʤʠ ʜʠʩʪʠʣʣʠ-
ʨʦʚʘʥʥʦʡ ʚʦʜʳ ʧʦ 15 ʩʤ3. ʆʙʲʝʜʠʥʝʥʥʳʡ ʚʦʜʥʳʡ ʨʘʩʪʚʦʨ ʨʝʵʢʩʪʨʘʢʪ ʚʳʧʘʨʠʚʘʣʠ ʜʦʩʫʭʘ, ʧʨʠʙʘʚʣʷʣʠ 5 
ʩʤ3 ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʡ HNO3 ʜʣʷ ʫʜʘʣʝʥʠʷ ʩʣʝʜʦʚ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʠ ʩʥʦʚʘ ʚʳʧʘʨʠʚʘʶʪ ʜʦʩʫʭʘ. 

ʕʣʝʢʪʨʦʣʠʪʠʯʝʩʢʦʝ ʦʩʘʞʜʝʥʠʝ ʠʟʦʪʦʧʦʚ ʫʨʘʥʘ. ʉʫʭʦʡ ʦʩʪʘʪʦʢ, ʩʦʜʝʨʞʘʱʠʡ ʠʟʦʪʦʧʳ ʫʨʘʥʘ, 
ʨʘʩʪʚʦʨʠʣʠ ʚ 10 ʩʤ3 2%-ʛʦ ʨʘʩʪʚʦʨʘ ʩʦʜʳ ʧʨʠ ʥʘʛʨʝʚʘʥʠʠ, ʦʪʬʠʣʴʪʨʦʚʳʚʘʶʪ ʯʝʨʝʟ ʬʠʣʴʪʨ çʩʠʥʷʷ 
ʣʝʥʪʘè ʠ ʧʝʨʝʥʦʩʷʪ ʚ ʵʣʝʢʪʨʦʣʠʪʠʯʝʩʢʫʶ ʷʯʝʡʢʫ. ʕʣʝʢʪʨʦʦʩʘʞʜʝʥʠʝ ʠʟʦʪʦʧʦʚ ʫʨʘʥʘ ʧʨʦʚʦʜʠʣʠ ʥʘ 
ʧʦʜʣʦʞʢʫ ʠʟ ʥʝʨʞʘʚʝʶʱʝʡ ʩʪʘʣʠ ʚ ʪʝʯʝʥʠʠ 30 ʤʠʥʫʪ ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ ʪʦʢʝ 2ɸ. ʉʯʝʪʥʳʡ ʦʙʨʘʟʝʮ ʠʟʤʝ-
ʨʷʣʠ ʥʘ ʘʣʴʬʘ-ʩʧʝʢʪʨʦʤʝʪʨʝ ʪʠʧʘ ALPHA ANALYST çCANBERRAè.      

ʈʘʩʯʝʪ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʠʟʦʪʦʧʥʦʛʦ ʘʥʘʣʠʟʘ  
ʄʘʩʩʦʚʦʝ ʩʦʜʝʨʞʘʥʠʝ - 234U ʧʨʝʜʩʪʘʚʣʷʶʪ ʢʘʢ 

MUM D°-234      (1)
 

ʛʜʝ DM - ʩʫʤʤʘʨʥʘʷ (ʘʙʩʦʣʶʪʥʘʷ) ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʘ ʠʟʤʝʨʝʥʠʡ, ʧʦʣʫʯʘʝʤʘʷ ʩʦʛʣʘʩʥʦ 
ʬʦʨʤʫʣʝ:   
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ʛʜʝ dM - ʩʫʤʤʘʨʥʘʷ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ  
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ʛʜʝ dU-234, dU-238 - ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʧʦʛʨʝʰʥʦʩʪʠ ʠʟʤʝʨʝʥʠʷ ʧʣʦʱʘʜʝʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʠʢʦʚ ʠʟʦʪʦʧʦʚ 

ʫʨʘʥʘ; dsys=0,003 -  ʧʦʛʨʝʰʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ï K (53,41 - ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ 
ʨʘʚʥʦʚʝʩʠʷ ʤʝʞʜʫ ʠʟʦʪʦʧʘʤʠ ʫʨʘʥʘ). 
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ʊʘʢ ʢʘʢ ʩʦʚʨʝʤʝʥʥʳʝ ʘʣʴʬʘ-ʩʧʝʢʪʨʦʤʝʪʨʳ ʪʘʢʠʭ ʢʘʢ ALPHA ANALYST (çCANBERRAè, ʉʐɸ) ʠ 
ʇʈʆɻʈɽʉʉ-ɸʃʔʌɸ (ɿɸʆ çʅʇʇ çɼʆɿɸè, ʈʦʩʩʠʷ) ʩ PIPS-ʜʝʪʝʢʪʦʨʘʤʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʦʯʝʥʴ ʥʠʟʢʠʤ ʠ 
ʩʪʘʙʠʣʴʥʳʤ ʬʦʥʦʤ (ʝʜʠʥʠʯʥʳʝ ʠʤʧʫʣʴʩʳ ʟʘ 1 ʯʘʩ ʥʘʙʦʨʘ ʚ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʦʙʣʘʩʪʷʭ ʩʧʝʢʪʨʘ), ʠ ʚ 
ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʨʠ ʠʟʤʝʨʝʥʠʷʭ ʩʢʦʨʦʩʪʴ ʩʯʝʪʘ ʦʪ ʦʙʨʘʟʮʘ ʥʘʤʥʦʛʦ ʧʨʝʚʳʰʘʝʪ ʩʢʦʨʦʩʪʠ ʩʯʝʪʘ 

ʬʦʥʘ (ʚ 102-103 ʠ ʙʦʣʝʝ ʨʘʟ), ʪʦ dU-234, dU-238 ʦʧʨʝʜʝʣʷʶʪʩʷ ʢʘʢ: 
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ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ dst - ʨʝʟʫʣʴʪʘʪʘ ʠʟʤʝʨʝʥʠʷ 234U/238U ʨʘʩʩʯʠʪʳ-
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ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʩʫʤʤʘʨʥʘʷ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ DM - ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ ʩʦʩʪʘʚʣʷʣʦ ʥʝ ʙʦʣʝʝ 

Ñ2,5%. ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ dst ʩʦʩʪʘʚʣʷʣʦ ʥʝ 
ʙʦʣʝʝ Ñ2,0%. 

ɺ ʢʘʯʝʩʪʚʝ ʵʪʘʣʦʥʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʠ ɺʩʝʨʦʩʩʠʡʩʢʠʡ ʩʪʘʥʜʘʨʪʳ ʩ ʠʟʚʝʩʪʥʳʤ ʩʦ-
ʜʝʨʞʘʥʠʝʤ - 234U (ʦʪ 43,3-67,8 ʤʢʛ/ʛ).   

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʡ  
ʀʟʦʪʦʧ  ʫʨʘʥʘ 234U, ʦʙʨʘʟʫʶʱʠʡʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʣʴʬʘ-ʨʘʩʧʘʜʘ,  ʚ ʚʘʣʦʚʦʤ ʧʨʠʨʦʜʥʦʤ ʫʨʘʥʝ 

ʥʘʭʦʜʠʪʩʷ ʚ ʨʘʚʥʦʚʝʩʥʦʤ ʢʦʣʠʯʝʩʪʚʝ 0,005341% (ʘʣʣʦʛʝʥʥʳʡ ʬʘʢʪʦʨ). ʆʜʥʘʢʦ, ʦʥ ʚ ʤʦʣʦʜʳʭ ʤʠʥʝʨʘ-
ʣʘʭ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʦʙʨʘʟʫʝʪʩʷ ʟʘ ʩʯʝʪ ʥʝʨʘʚʥʦʚʝʩʥʦʛʦ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʨʘʩʧʘʜʘ ʠʟʦʪʦʧʘ 238U (ʘʫʪʦʛʝʥ-
ʥʳʡ). ʇʨʠ ʧʦʷʚʣʝʥʠʠ ʚ ʦʙʨʘʟʮʝ ʘʫʪʦʛʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʜʦʣʷ ʠʟʦʪʦʧʘ 234U ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 
ʠʟʤʝʥʝʥʠʶ ʠʟʦʪʦʧʥʦʛʦ ʦʪʥʦʰʝʥʠʷ - 234U/238U. 

ɽʩʪʝʩʪʚʝʥʥʳʝ ʨʘʜʠʦʠʟʦʪʦʧʳ ʧʝʨʝʭʦʜʷʪ ʠʟ ʧʦʨʦʜ ʚ ʚʦʜʫ, ʢʘʢ ʧʨʘʚʠʣʦ, ʟʘ ʩʯʝʪ ʨʘʩʪʚʦʨʝʥʠʷ ʤʠʥʝ-
ʨʘʣʦʚ ʠ ʚʳʱʝʣʘʯʠʚʘʥʠʷ. ʆʜʥʘʢʦ ʚ ʧʨʠʨʦʜʥʳʭ ʚʦʜʘʭ, ʠʟ-ʟʘ ʨʘʟʣʠʯʠʷ ʤʠʛʨʘʮʠʦʥʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʨʘ-
ʜʠʦʘʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʠʭ ʠʟʦʪʦʧʦʚ, ʧʨʦʠʩʭʦʜʠʪ ʥʘʨʫʰʝʥʠʝ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʚ ʨʷʜʘʭ 
ʫʨʘʥʘ, ʘ ʧʦʪʦʤʫ ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʨʘʟʥʳʤʠ ʠʟʦʪʦʧʘʤʠ ʦʜʥʦʛʦ ʵʣʝʤʝʥʪʘ ʤʦʛʫʪ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʨʘʚʥʦ-
ʚʝʩʥʳʭ ʚ ʜʝʩʷʪʢʠ ʠ ʩʦʪʥʠ ʨʘʟ. ʆʩʥʦʚʥʘʷ ʧʨʠʯʠʥʘ ʥʘʨʫʰʝʥʠʷ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʚ ʚʦʜʥʦʡ ʬʘʟʝ 
ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʫʨʘʥ ʚ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʩʫʱʝʩʪʚʫʝʪ ʚ ʯʝʪʳʨʝʭ U4+ ʠ ʰʝʩʪʠ U6+ (ʚ ʬʦʨʤʝ 
ʫʨʘʥʠʣ-ʠʦʥʘ Uʆ2+2) ʚʘʣʝʥʪʥʦʤ ʩʦʩʪʦʷʥʠʷʭ, ʪʦʣʴʢʦ ʚ ʯʝʪʝʨʝʭʚʘʣʝʥʪʥʦʤ ʩʦʩʪʦʷʥʠʠ ʠʦʥʳ U4+ ʫʩʪʦʡʯʠʚʳ ʚ 
ʥʝʡʪʨʘʣʴʥץʭ ʩʨʝʜʘʭ. ʕʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʨʘʟʣʠʯʥʫʶ ʨʘʩʪʚʦʨʠʤʦʩʪʴ ʩʦʝʜʠʥʝʥʠʡ ʫʨʘʥʘ ʚ ʚʦʜʝ (ʥʘʧʨʠ-
ʤʝʨ, ʨʘʩʪʚʦʨʠʤʦʩʪʴ ʚ ʚʦʜʝ U(ʆʅ)4 ï ~ 10-12 ʤʦʣʴ/ʣ, Uʆ2(ʆʅ)2ï ~ 10-9 ʤʦʣʴ/ʣ), ʯʪʦ ʠ ʧʨʠʚʦʜʠʪ ʢ ʧʨʝʦʙ-
ʣʘʜʘʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʯʝʪʝʨʝʭʚʘʣʝʥʪʥʦʛʦ ʫʨʘʥʘ ʥʘʜ ʰʝʩʪʠʚʘʣʝʥʪʦʤ.  

ʂʨʦʤʝ ʵʪʦʛʦ ʧʨʠ ʚʳʣʝʪʝ ʘʣʴʬʘ - ʯʘʩʪʠʮʳ ʠʟ ʷʜʨʘ, ʦʥʠ ʠʩʧʳʪʳʚʘʝʪ ʵʥʝʨʛʠʶ ʦʪʜʘʯʫ, ʢʘʪʦʨʫʶ  ʧʨʠ-
ʦʙʨʝʪʘʝʪ ʢʠʥʝʪʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ ~0,1ʄʵʚ. ʕʪʦ ʵʥʝʨʛʠʷ ʦʪʜʘʯʠ ʜʦʩʪʘʪʦʯʥʘ ʜʣʷ ʥʘʨʫʰʝʥʠʷ ʩʚʷʟʠ ʜʦʯʝʨ-
ʥʝʛʦ ʷʜʨʘ ʩ ʤʘʪʝʨʠʥʩʢʠʤ ʚ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʝʪʢʝ ʠ ʧʨʝʦʜʦʣʝʥʠʝ ʧʦʣʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʩʚʷʟʠ. ʀʟʦʪʦʧ 
238U ʦʩʪʘʝʪʩʷ ʚ ʫʟʣʘʭ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʨʝʰʝʪʢʘʭ, ʘ ʠʟʦʪʦʧ 234U, ʧʦʢʠʜʘʷ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ ʨʝʰʝʪʢʠ, ʙʫ-
ʜʝʪ ʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʫʟʣʦʚʳʭ ʧʨʦʤʝʞʫʪʢʘʭ ʢʨʠʩʪʘʣʣʘ ʠ ʣʝʛʢʦ ʧʦʧʘʜʘʝʪ ʚ ʧʦʨʳ, ʪʨʝʱʠʥʳ ʠ ʜʨʫʛʠʝ 
ʥʘʨʫʰʝʥʠʷ ʢʨʠʩʪʘʣʣʘ (ʤʠʛʨʘʮʠʷ I ʨʦʜʘ). ʕʪʠʤ ʞʝ ʧʨʦʮʝʩʩʦʤ ʦʙʲʷʩʥʷʝʪʩʷ ʦʙʦʛʘʱʝʥʠʝ ʠʟʦʪʦʧʦʤ 234U 
ʧʦʨʦʚʳʭ ʚʦʜ ʦʢʦʣʦ ʫʨʘʥʦʚʳʭ ʨʫʜʥʠʢʦʚ. ʇʦʵʪʦʤʫ ʠʟʦʪʦʧ 234U ʚ ʛʝʦʭʠʤʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʦʢʘʟʳʚʘʝʪʩʷ 
ʙʦʣʝʝ ʧʦʜʚʠʞʥʳʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʘʪʝʨʠʥʩʢʠʤ ʠʟʦʪʦʧʦʤ 238U. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ,  ʵʥʝʨʛʠʷ Ŭ-ʯʘʩʪʠʮ 
234U, ʨʘʚʥʘʷ 4770 ʢʵɺ,  ʙʦʣʴʰʝ ʯʝʤ ʵʥʝʨʛʠʷ Ŭ-ʯʘʩʪʠʮ 238U, ʢʦʪʦʨʘʷ ʨʘʚʥʘ 4195 ʢʵɺ 

ʈʝʟʫʣʴʪʘʪʳ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʠʟʦʪʦʧʥʦʛʦ ʩʦʩʪʘʚʘ ʫʨʘʥʘ ʚ ʧʨʠʨʦʜʥʳʭ ʚʦʜʘʭ, ʦʪʦʙʨʘʥʥʳʝ ʠʟ 
ʨʘʟʣʠʯʥʳʭ ʚʦʜʦʝʤʦʚ ʂʳʟʳʣʢʫʤʩʢʦʛʦ ʨʝʛʠʦʥʘ ʤʝʪʦʜʦʤ ʘʣʴʬʘ-ʩʧʝʢʪʨʦʤʝʪʨʠʠ (ʪʘʙʣ.1), ʧʦʢʘʟʘʣʦ, ʯʪʦ 
ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʠʤʝʝʪ ʤʝʩʪʦ ʥʘʨʫʰʝʥʠʝ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʤʝʞʜʫ ʠʟʦʪʦʧʘʤʠ ʫʨʘʥʘ 
(234U/238U). ʊʦ ʝʩʪʴ ʯʝʤ ʙʦʣʴʰʝ ʢʦʥʮʝʥʪʨʘʮʠʷ ʠʟʦʪʦʧʘ 234U ʪʝʤ ʚʳʰʝ ʩʫʤʤʘʨʥʘʷ ʦʙʲʸʤʥʘʷ ʘʣʴʬʘ-
ʘʢʪʠʚʥʦʩʪʴ ʧʨʦʙʳ. ʇʨʠ ʨʘʜʠʦʘʢʪʠʚʥʦʤ ʨʘʚʥʦʚʝʩʠʠ ʠʟʦʪʦʧʦʚ ʫʨʘʥʘ ʩʦʜʝʨʞʘʥʠʝ 234U ʜʦʣʞʝʥ ʥʘʭʦʜʠʪʩʷ 
ʥʘ ʫʨʦʚʥʝ 53,41Ñ1,5 ʤʢʛ/ʛ.   
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ʋʙʚʤʡʯʙ 1 
ʉʞʠʬʤʵʫʙʫʴ ʨʧ ʧʨʩʞʝʞʤʞʦʡʷ ʡʠʧʫʧʨʦʧʜʧ ʪʧʪʫʙʛʙ ʬʩʙʦʙ ʛ ʩʙʠʤʡʰʦʴʮ ʛʧʝʧʞʥʙʮ 

 ̄
ʧ/ʧ 

ʂʦʣʠʯʝʩʪʚʦ  ʠʤʧʫʣʴʩʦʚ 
234U/238U 

ʂʦʥʮʝʥʪʨʘʮʠʷ -  234U(ʤʢʛ/ʛ) 

ʇʘʨʘʣʣʝʣʴʥʳʭ ʧʨʦʙʘʭ ʩʨʝʜʥʠʡ ʨʝʟʫʣʴʪʘʪ 

1 16500/13200 66,76Ñ1,2 66,11Ñ1,3 

12400/10200 65,45Ñ1,4 

2 13900/10600 70,03Ñ1,4 70,14Ñ1,3 

14600/11100 70,25Ñ1,2 

3 15300/10600 77,10Ñ1,2 77,75Ñ1,2 

18200/12400 78,39Ñ1,1 

4 18900/10600 95,23Ñ1,2 94,41Ñ1,1 

21200/12100 93,58Ñ1,0 

5 23900/11200 113,97Ñ1,0 114,89Ñ1,0 

21900/10100 115,81Ñ1,0 

 
ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʪʘʙ. 1 ʧʦʜʪʚʝʨʞʜʘʝʪ ʧʨʘʚʠʣʴʥʦʩʪʠ ʥʘʰʠʭ ʧʨʝʜʧʦʣʦʞʝʥʠʡ, ʪʦ ʝʩʪʴ ʠʤʝ-

ʝʪʩʷ ʩʚʷʟʴ ʤʝʞʜʫ ʩʫʤʤʘʨʥʦʡ ʘʣʴʬʘ-ʘʢʪʠʚʥʦʩʪʠ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʠʟʦʪʦʧʘ 234U.  
ʀʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚʠʜʥʦ ʯʪʦ, ʚ ʧʦʜʟʝʤʥʳʭ ʚʦʜʘʭ ʢʦʥʮʝʥʪʨʘʮʠʷ ʠʟʦʪʦʧʘ 234U ʙʦʣʴʰʝ 

ʯʝʤ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʘʭ. ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʧʨʦʙʘ 1 ʠ ʧʨʦʙʘ 2 ʷʚʣʷʝʪʩʷ ʧʦʚʝʨʭʥʦʩʪʥʳʤʠ, ʘ ʧʨʦʙʳ 
3,4,5  ʧʦʜʟʝʤʥʳʤʠ.  

ʅʘ ʦʩʥʦʚʘʥʠʝ ʤʝʪʦʜʠʢʠ ʨʘʜʠʦʭʠʤʠʯʝʩʢʦʡ ʦʯʠʩʪʢʠ ʫʨʘʥʘ ʦʪ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʠʟʦʪʦ-
ʧʦʚ ʠ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ çʩʯʝʪʥʦʛʦ ʦʙʨʘʟʮʘè ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʦ ʠʟʦʪʦʧʳ ʫʨʘʥʘ ʧʦ ʠʭ ʠʟ-
ʣʫʯʝʥʠʶ ʠ ʦʧʨʝʜʝʣʝʥ ʤʘʣʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ 234U ʚ ʧʨʠʨʦʜʥʳʭ ʚʦʜʘʭ ʨʘʟʣʠʯʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ.  
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ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʤʝʪʦʜʳ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʦʪʦʢʦʚ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʛʨʘʤʤʥʳʭ ʤʦʜʫʣʝʡ 
ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʧʦʩʨʝʜʩʪʚʦʤ ʚʳʙʦʨʘ ʨʘʟʣʠʯʥʳʭ ʩʪʨʘʪʝʛʠʡ, ʚʢʣʶʯʘʶʱʠʭ ʤʝʪʦʜ ʘʥʘʣʠʟʘ ʧʦʪʦ-
ʢʦʚ ʫʧʨʘʚʣʝʥʠʷ ʠ ʘʥʘʣʠʟʘ ʧʦʪʦʢʦʚ ʜʘʥʥʳʭ. ɺ ʩʪʘʪʴʝ ʟʘʪʨʦʥʫʪʳ ʧʨʦʙʣʝʤʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʨʠʪʝʨʠʝʚ 
ʚʳʜʝʣʝʥʠʷ ʤʘʨʰʨʫʪʦʚ ʜʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʥʳʭ ʤʦʜʫʣʝʡ ʠ ʚʳʙʦʨ ʩʪʨʘʪʝʛʠʡ ʫʧʦʨʷʜʦʯʝʥʠʷ ʚʳ-
ʜʝʣʝʥʥʳʭ ʤʘʨʰʨʫʪʦʚ, ʘ ʪʘʢʞʝ ʧʨʦʮʝʩʩʘʤ ʫʧʦʨʷʜʦʯʝʥʠʷ ʤʘʨʰʨʫʪʦʚ  ʧʨʠ  ʧʣʘʥʠʨʦʚʘʥʠʠ  ʪʝʩʪʠʨʦʚʘʥʠʷ 
ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʤʝʪʦʜʳ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʨʠʣʦʞʝʥʠʡ, ʧʨʦʛʨʘʤʤʥʳʝ ʤʦʜʫʣʠ,  ʤʦʙʠʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ. 
 

TESTING FLOW CONTROL SOFTWARE MODULES AND COMPONENTS OF MOBILE APPLICATIONS 
 

Shaltabayev Altay Akanovich, 
Teberikova Dina Bekezhankyzy 

 
Abstract: In the article methods of testing control flows of software modules of mobile applications are 
examined through the selection of various strategies, including a method for analyzing control flows and 
analyzing data flows. The article deals with problems of formation of criteria for identifying routes for the testing 
of software modules and a choice of strategies to streamline the identified routes, as well as streamlining 
processes when planning routes testing of mobile applications. 
Keywords: application testing methods, program modules, mobile devices. 

 
ʇʨʦʛʨʘʤʤʥʳʝ ʤʦʜʫʣʠ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ,  ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ  ʦʜʥʦ ʠʟ ʤʘʩʩʦʚʳʭ ʢʦʤʧʦʥʝʥ-

ʪʦʚ ʚ ʩʣʦʞʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤʧʣʝʢʩʘʭ, ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ ʧʨʠ ʪʝʩʪʠʨʦʚʘʥʠʠ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʙʦʣʴʰʠʭ 
ʟʘʪʨʘʪ. ʊʘʢʠʝ ʟʘʪʨʘʪʳ ʧʨʠ ʪʝʩʪʠʨʦʚʘʥʠʠ ʢʘʞʜʦʛʦ ʤʦʜʫʣʷ ʙʫʜʫʪ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳ ʪʦʡ ʩʣʦʞʥʦʩʪʠ, 
ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʦʪ ʯʠʩʣʘ ʫʟʣʦʚ, ʝʛʦ ʩʪʨʫʢʪʫʨʳ, ʠ ʦʙʲʝʤʘ ʥʝʦʙʭʦʜʠʤʳʭ ʚʳʯʠʩʣʝʥʠʡ. ʆʮʝʥʢʫ ʩʦ-
ʚʦʢʫʧʥʳʭ ʟʘʪʨʘʪ ʧʨʠ ʪʝʩʪʠʨʦʚʘʥʠʠ ʢʘʞʜʦʛʦ ʤʦʜʫʣʷ ʚʦʟʤʦʞʥʦ ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʠʪʴ ʠʩʭʦʜʷ ʠʟ ʟʥʘʯʝʥʠʡ 
ʩʣʦʞʥʦʩʪʠ ʝʛʦ ʛʨʘʬʘ. ɺ ʩʚʷʟʠ ʩ  ʚʳʩʦʢʦʡ ʩʣʦʞʥʦʩʪʴʶ ʠ ʙʦʣʴʰʠʤʠ ʩʦʚʦʢʫʧʥʳʤʠ ʟʘʪʨʘʪʘʤʠ, ʢʦʪʦʨʳʝ ʚ 
ʩʚʦʶ ʦʯʝʨʝʜʴ  ʜʦʚʦʣʴʥʦ ʙʳʩʪʨʦ ʚʦʟʨʘʩʪʘʶʪ, ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʯʠʩʣʘ ʫʟʣʦʚ ʠ ʯʘʩʪʦ ʦʛʨʘʥʠʯʝʥʳ, ʥʝʢʦʪʦ-
ʨʳʝ ʤʦʜʫʣʠ  ʥʘ ʧʨʘʢʪʠʢʝ ʤʦʛʫʪ ʙʳʪʴ ʥʝʜʦʩʪʘʪʦʯʥʦ ʧʨʦʪʝʩʪʠʨʦʚʘʥʳ. ʀʟʚʝʩʪʝʥ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʫʨʦʚʝʥʴ 
ʩʣʦʞʥʦʩʪʠ ʤʦʜʫʣʝʡ ʠ ʧʦʣʥʦʪʘ ʠʭ ʪʝʩʪʠʨʦʚʘʥʠʷ ʙʫʜʫʪ ʦʧʨʝʜʝʣʷʪʴ  ʢʘʯʝʩʪʚʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʛʨʫʧʧ ʠ 
ʢʦʤʧʣʝʢʩʘ ʧʨʦʛʨʘʤʤ ʚ ʮʝʣʦʤ. ʅʘʠʙʦʣʝʝ ʩʣʦʞʥʳʝ ʠ ʛʨʦʤʦʟʜʢʠʝ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʨʘʟʤʝʨʘ ʤʦʜʫʣʠ ʪʨʫʜ-
ʥʝʝ ʪʝʩʪʠʨʦʚʘʪʴ, ʠ ʚ ʥʠʭ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʳ ʜʝʬʝʢʪʳ ʠ ʦʰʠʙʢʠ. ɺʦʟʥʠʢʘʶʱʘʷ ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ ʨʝʩʫʨ-
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ʩʦʚ ʥʘ ʪʝʩʪʠʨʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʥʳʭ ʤʦʜʫʣʝʡ ʧʨʠʚʦʜʠʪ ʢ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʩʦʢʨʘʱʝʥʠʷ ʠʭ ʩʣʦʞʥʦʩʪʠ ʠ  
ʚʳʨʘʚʥʠʚʘʥʠʠ ʠʭ ʨʘʟʤʝʨʦʚ ʥʘ ʵʪʘʧʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʚʳʜʝʣʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʟʘʪʨʘʪ ʥʘ ʠʭ 
ʧʨʦʚʝʨʢʫ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʣʦʞʥʦʩʪʴʶ ʢʘʞʜʦʛʦ ʤʦʜʫʣʷ. ʆʩʦʙʝʥʥʦ ʩʣʦʞʥʳʝ ʤʦʜʫʣʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 
ʜʝʣʠʪʴ ʤʝʣʢʠʝ ʠ ʧʨʦʩʪʳʝ, ʧʝʨʝʩʪʨʘʠʚʘʷ ʠʭ ʩʪʨʫʢʪʫʨʫ, ʯʪʦʙʳ ʩʦʢʨʘʱʘʣʦʩʴ ʩʫʤʤʘʨʥʦʝ ʯʠʩʣʦ ʤʘʨʰʨʫʪʦʚ 
ʚ ʢʘʞʜʦʤ ʤʦʜʫʣʝ ʠ ʠʭ ʨʘʟʤʝʨ. 

ʊʝʩʪʠʨʦʚʘʥʠʝ ʧʦʪʦʢʦʚ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʛʨʘʤʤʥʳʭ ʤʦʜʫʣʝʡ ʠ ʢʦʤʧʦʥʝʥʪʦʚ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ 
ʜʦʣʞʥʦ ʚʢʣʶʯʘʪʴ: 

- ʩʪʨʘʪʝʛʠʠ ʚʳʙʦʨʘ ʪʝʩʪʦʚ ʜʣʷ ʧʨʦʛʨʘʤʤʥʳʭ ʤʦʜʫʣʝʡ ʠ ʢʦʤʧʦʥʝʥʪʦʚ: 
Å ʫʯʝʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʦʪʦʢʦʚ ʫʧʨʘʚʣʝʥʠʷ ʠ ʧʦʪʦʢʦʚ ʜʘʥʥʳʭ ʤʦʜʫʣʝʡ; 
Å ʢʨʠʪʝʨʠʠ ʚʳʜʝʣʝʥʠʷ ʤʘʨʰʨʫʪʦʚ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʦʪʦʢʦʚ ʫʧʨʘʚʣʝʥʠʷ ʤʦʜʫʣʝʡ; 
Å ʩʪʨʘʪʝʛʠʷ ʫʧʦʨʷʜʦʯʠʚʘʥʠʷ ʤʘʨʰʨʫʪʦʚ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʦʪʦʢʦʚ ʫʧʨʘʚʣʝʥʠʷ ʤʦʜʫʣʝʡ; 
Å ʧʣʘʥʠʨʦʚʘʥʠʝ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʥʳʭ ʤʦʜʫʣʝʡ; 
- ʘʥʘʣʠʟ ʩʣʦʞʥʦʩʪʠ ʪʝʩʪʠʨʦʚʘʥʠʷ ʘʮʠʢʣʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤʥʳʭ ʤʦʜʫʣʝʡ: 
Å ʩʪʨʫʢʪʫʨʥʦʡ ʩʣʦʞʥʦʩʪʠ ʧʨʦʛʨʘʤʤʥʳʭ ʤʦʜʫʣʝʡ; 
Å ʦʮʝʥʢʠ ʪʨʫʜʦʝʤʢʦʩʪʠ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʥʳʭ ʤʦʜʫʣʝʡ; 
- ʦʮʝʥʢʠ ʩʣʦʞʥʦʩʪʠ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʥʳʭ ʤʦʜʫʣʝʡ, ʩʦʜʝʨʞʘʱʠʭ ʮʠʢʣʳ; 
- ʦʮʝʥʢʠ ʩʣʦʞʥʦʩʪʠ ʪʝʩʪʠʨʦʚʘʥʠʷ ʤʦʜʫʣʝʡ ʚ ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤʧʦʥʝʥʪʘʭ; 
- ʦʮʝʥʢʘ ʢʦʨʨʝʢʪʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ ʪʝʩʪʠʨʦʚʘʥʠʷ ʤʦʜʫʣʝʡ; 
- ʧʨʠʤʝʨʳ ʩʣʦʞʥʦʩʪʠ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʥʳʭ ʤʦʜʫʣʝʡ: 
Å ʦʮʝʥʢʠ ʩʣʦʞʥʦʩʪʠ ʪʝʩʪʠʨʦʚʘʥʠʷ ʵʣʝʤʝʥʪʘʨʥʳʭ ʩʪʨʫʢʪʫʨ ʤʦʜʫʣʝʡ; 
Å ʦʮʝʥʢʠ ʩʣʦʞʥʦʩʪʠ ʪʝʩʪʠʨʦʚʘʥʠʷ ʤʦʜʫʣʝʡ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʢʨʠʪʝʨʠʷʭ ʚʳʜʝʣʝʥʠʷ ʤʘʨʰʨʫʪʦʚ [1, ʩ. 

194]. 
ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʧʨʦʩʪʦʪʘ ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʤʦʜʫʣʝʡ  ʧʦʟʚʦʣʷʝʪ ʜʝʪʘʣʴʥʦ 

ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠʭ ʚʥʫʪʨʝʥʥʶʶ ʩʪʨʫʢʪʫʨʫ ʠ ʤʘʨʰʨʫʪʳ ʠʩʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ. ʕʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ 
ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʜʚʫʭ ʩʪʨʘʪʝʛʠʡ ʪʝʩʪʠʨʦʚʘʥʠʷ: ʦʪ ʩʪʨʫʢʪʫʨʳ ʠ ʦʪ ʜʘʥʥʳʭ. ʕʪʠʤ ʜʚʫʤ 
ʩʪʨʘʪʝʛʠʷʤ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʜʚʘ ʤʝʪʦʜʘ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤ: ʤʝʪʦʜ ʘʥʘʣʠʟʘ ʧʦʪʦʢʦʚ ʫʧʨʘʚʣʝʥʠʷ ʠ 
ʘʥʘʣʠʟʘ ʧʦʪʦʢʦʚ ʜʘʥʥʳʭ. ʄʝʪʦʜʳ ʜʦʧʦʣʥʷʶʪ ʜʨʫʛ ʜʨʫʛʘ, ʠ ʢʘʞʜʳʡ ʤʦʞʝʪ ʙʳʪʴ ʜʦʤʠʥʠʨʫʶʱʠʤ ʥʘ 
ʥʘʯʘʣʴʥʳʭ ʵʪʘʧʘʭ ʦʪʣʘʜʢʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʦʙʲʝʢʪʘ ʠ ʫʩʣʦʚʠʡ ʪʝʩʪʠʨʦʚʘʥʠʷ. 

ʊʝʩʪʠʨʦʚʘʥʠʝ ʧʦʪʦʢʦʚ ʫʧʨʘʚʣʝʥʠʷ ʚ ʩʪʨʫʢʪʫʨʝ ʤʦʜʫʣʷ ʧʨʦʛʨʘʤʤʳ ʜʦʣʞʥʦ ʙʳʪʴ ʥʘʯʘʣʴʥʳʤ 
ʵʪʘʧʦʤ, ʪʘʢ ʢʘʢ ʧʨʠ ʥʝʢʦʨʨʝʢʪʥʦʡ ʩʪʨʫʢʪʫʨʝ ʤʦʜʫʣʷ ʚʦʟʤʦʞʥʳ ʥʘʠʙʦʣʝʝ ʛʨʫʙʳʝ ʠʩʢʘʞʝʥʠʷ ʚʳʭʦʜʥʳʭ 
ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʜʘʞʝ ʦʪʩʫʪʩʪʚʠʝ ʥʝʢʦʪʦʨʳʭ ʠʟ ʥʠʭ. ʆʥʦ ʩʦʩʪʦʠʪ ʚ ʧʨʦʚʝʨʢʝ ʢʦʨʨʝʢʪʥʦʩʪʠ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʧʝʨʝʜʘʯ ʫʧʨʘʚʣʝʥʠʷ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʘʨʰʨʫʪʦʚ ʠʩʧʦʣʥʝʥʠʷ ʤʦʜʫʣʝʡ 
ʢʦʤʧʣʝʢʩʘ ʧʨʦʛʨʘʤʤ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʪʝʩʪʦʚ. ɼʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʢʦʨʨʝʢʪʠʨʦʚʦʢ ʩʪʨʫʢʪʫʨʳ ʤʦʜʫʣʝʡ 
ʧʨʦʛʨʘʤʤ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʪʨʝʙʫʶʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʝʥʴʰʠʝ ʟʘʪʨʘʪʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 
ʪʝʩʪʠʨʦʚʘʥʠʝʤ ʧʦʪʦʢʦʚ ʜʘʥʥʳʭ. ʇʨʠ ʧʝʨʚʦʡ ʩʪʨʘʪʝʛʠʠ  ʟʘ ʦʩʥʦʚʫ ʧʨʠʥʠʤʘʝʪʩʷ ʩʪʨʫʢʪʫʨʘ ʧʨʦʛʨʘʤʤʥʳʭ 
ʤʦʜʫʣʝʡ, ʧʦʩʪʨʦʝʥʥʘʷ ʧʦ ʪʝʢʩʪʫ ʧʨʦʛʨʘʤʤʳ ʚ  ʚʠʜʝ ʛʨʘʬʘ.  ɺ  ʛʨʘʬʝ ʧʨʦʛʨʘʤʤʳ ʧʦ ʥʝʢʦʪʦʨʳʤ 
ʢʨʠʪʝʨʠʷʤ ʚʳʜʝʣʷʶʪʩʷ ʠ ʫʧʦʨʷʜʦʯʠʚʘʶʪʩʷ ʤʘʨʰʨʫʪʳ ʠʩʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ ʠ ʫʩʣʦʚʠʷ ʧʨʝʜʠʢʘʪʳ, 
ʧʨʠ ʢʦʪʦʨʳʭ ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʳ. ʕʪʠ ʫʟʣʳ ʫʩʣʦʚʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʪʝʩʪʦʚʳʭ 
ʥʘʙʦʨʦʚ, ʢʘʞʜʳʡ ʠʟ  ʢʦʪʦʨʳʭ  ʜʦʣʞʝʥ  ʨʝʘʣʠʟʦʚʘʪʴʩʷ  ʧʦ ʤʘʨʰʨʫʪʫ, ʧʨʠʥʷʪʦʤʫ ʟʘ ʵʪʘʣʦʥ ʧʨʠ 
ʧʦʜʛʦʪʦʚʢʝ ʪʝʩʪʘ. ʆʪʢʣʦʥʝʥʠʝ ʧʨʦʮʝʩʩʘ ʠʩʧʦʣʥʝʥʠʷ ʪʝʩʪʘ ʦʪ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʚʳʙʨʘʥʥʦʛʦ ʤʘʨʰʨʫʪʘ 
ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʦʰʠʙʢʘ, ʧʨʠʯʠʥʘ ʢʦʪʦʨʦʡ ʤʦʞʝʪ ʙʳʪʴ ʣʠʙʦ ʚ ʧʝʨʚʠʯʥʦʡ ʩʪʨʫʢʪʫʨʝ ʧʨʦʛʨʘʤʤʥʦʛʦ 
ʤʦʜʫʣʷ, ʣʠʙʦ ʚ ʨʝʘʣʠʟʘʮʠʠ ʢʦʥʢʨʝʪʥʦʛʦ ʤʘʨʰʨʫʪʘ ʧʨʠ ʟʘʜʘʥʥʦʤ ʪʝʩʪʝ ʥʘ ʚʭʦʜʝ. 

ʇʦʩʣʝ ʫʩʪʨʘʥʝʥʠʷ ʦʰʠʙʦʢ ʠ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ ʚʳʙʨʘʥʥʳʭ ʠ ʨʝʘʣʠʟʦʚʘʥʥʳʭ ʤʘʨʰʨʫʪʦʚ ʧʦʪʦʢʘ 
ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ ʤʦʞʝʪ ʧʨʦʚʝʨʷʪʴʩʷ ʧʨʦʮʝʩʩ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʠ ʚʳʷʚʣʷʪʴʩʷ ʦʰʠʙʢʠ ʚ 
ʨʝʟʫʣʴʪʘʪʘʭ ʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ. ɿʘʪʝʤ ʦʮʝʥʠʚʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦʩʪʴ ʚʧrʦʣʥʝʥʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʦ 
ʩʪʝʧʝʥʠ ʧʦʢʨʳʪʠʷ ʠʩʭʦʜʥʦʛʦ ʛʨʘʬʘ ʧʨʦʛʨʘʤʤʳ ʧʨʦʚʝʨʝʥʥʳʤʠ ʤʘʨʰʨʫʪʘʤʠ, ʢʦʪʦʨʳʝ ʚʳʜʝʣʷʣʠʩʴ ʧʦ 
ʚʙrʨʘʥʥʦʤʫ ʠʣʠ ʟʘʜʘʥʥʦʤʫ ʢʨʠʪʝʨʠʶ. ɿʘʚʝʨʰʘʝʪʩʷ ʪʝʩʪʠʨʦʚʘʥʠʝ ʧʨʠ ʪʨʝʙʫʝʤʦʤ ʧʦʢʨʳʪʠʠ ʛʨʘʬʘ 
ʧʨʦʛʨʘʤʤʳ ʧʨʦʪʝʩʪʠʨʦʚʘʥʥʳʤʠ ʤʘʨʰʨʫ ʪʘʤʠ ʠʣʠ ʧʨʠ  ʠʩʧʦʣʴʟʦʚʘʥʠʠ  ʨʝʩʫʨʩʦʚ, ʚʳʜʝʣʝʥʥʳʭ ʥʘ  
ʪʝʩʪʠʨʦʚʘʥʠʝ. ɺ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʘ ʦʮʝʥʢʘ ʜʦʩʪʠʛʥʫʪʦʡ ʢʦʨʨʝʢʪʥʦʩʪʠ ʧʨʦʛʨʘʤʤʳ ʠ 
ʨʝʛʠʩʪʨʘʮʠʷ ʵʪʦʡ ʚʝʣʠʯʠʥʳ [2, c. 68]. 
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ʇʨʠ ʵʪʦʡ ʩʪʨʘʪʝʛʠʠ ʥʝʢʦʪʦʨʳʝ ʚʳʜʝʣʷʝʤʳʝ ʤʘʨʰʨʫʪʳ ʤʦʛʫʪ ʦʢʘʟʘʪʴʩʷ ʧʨʠʥʮʠʧʠʘʣʴʥʦ 
ʥʝʨʝʘʣʠʟʫʝʤʳʤʠ ʠʟ-ʟʘ ʧʨʦʪʠʚʦʨʝʯʠʚʳʭ ʫʩʣʦʚʠʡ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʦʧʝʨʘʪʦʨʘʭ ʫʟʣʘʭ ʛʨʘʬʘ 
ʧʨʦʛʨʘʤʤʳ. ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʤʦʜʫʣʝʡ ʤʦʛʫʪ ʧʦʜʛʦʪʘʚʣʠʚʘʪʴʩʷ ʪʝʩʪʳ, ʢʦʪʦʨʳʝ 
ʷʚʣʷʶʪʩʷ ʠʟʙʳʪʦʯʥʳʤʠ ʠ ʥʝ ʦʪʨʘʞʘʶʪ ʨʝʘʣʴʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʳ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʜʘʥʥʘʷ 
ʩʪʨʘʪʝʛʠʷ ʠʤʝʝʪ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʨʠ ʪʝʩʪʠʨʦʚʘʥʠʠ ʣʦʛʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤ ʩ ʤʘʣʦʡ ʜʦʣʝʡ ʚʳʯʠʩʣʝʥʠʡ. 
ʇʨʠ ʵʪʦʤ ʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʦ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʧʦʣʥʦʪʘ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʢʨʠʪʝʨʠʷʭ 
ʚʳʜʝʣʝʥʠʷ ʤʘʨʰʨʫʪʦʚ ʠ ʤʝʪʦʜʘʭ ʠʭ ʫʧʦʨʷʜʦʯʝʥʠʷ. 

ʇʨʠ ʚʪʦʨʦʡ ʩʪʨʘʪʝʛʠʠ ʟʘ ʦʩʥʦʚʫ ʧʨʠʥʠʤʘʶʪʩʷ ʪʨʝʙʦʚʘʥʠʷ ʩʧʝʮʠʬʠʢʘʮʠʡ, ʢʦʥʢʨʝʪʥʳʝ ʪʝʩʪʦʚʳʝ ʠ 
ʵʪʘʣʦʥʥʳʝ ʟʥʘʯʝʥʠʷ ʨʘʩʯʝʪʦʚ, ʢʦʪʦʨʳʝ ʧʦʜʛʦʪʘʚʣʠʚʘʶʪʩʷ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʧʫʪʝʤ ʘʥʘʣʠʟʘ ʧʝʨʝʤʝʥʥʳʭ, 
ʢʦʥʩʪʘʥʪ ʠ ʧʨʝʜʠʢʘʪʦʚ ʚ ʪʝʢʩʪʝ ʧʨʦʛʨʘʤʤʳ. ʇʨʠ ʢʘʞʜʦʤ ʪʝʩʪʝ ʧʨʦʛʨʘʤʤʘ ʠʩʧʦʣʥʷʝʪʩʷ ʧʦ 
ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʤʘʨʰʨʫʪʫ, ʢʦʪʦʨʳʡ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ. ʇʨʠ ʵʪʦʤ ʨʝʘʣʠʟʦʚʘʥʥʳʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 
ʘʥʘʣʠʟʠʨʫʝʤʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʤʘʨʰʨʫʪ ʠ ʧʦʪʦʢ ʜʘʥʥʳʭ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʵʪʘʣʦʥʥʳʝ ʢʦʤʧʦʥʝʥʪʳ 
ʩʪʨʫʢʪʫʨʳ ʧʨʦʛʨʘʤʤʳ. ʇʦ ʤʝʨʝ ʪʝʩʪʠʨʦʚʘʥʠʷ ʦʪʤʝʯʘʶʪʩʷ ʧʨʦʚʝʨʝʥʥʳʝ ʦʧʝʨʘʪʦʨʳ ʠ ʦʮʝʥʠʚʘʝʪʩʷ 
ʧʦʣʥʦʪʘ ʧʦʢʨʳʪʠʷ ʪʝʩʪʘʤʠ ʪʨʝʙʦʚʘʥʠʡ ʩʧʝʮʠʬʠʢʘʮʠʡ ʠ ʜʘʥʥʳʭ ʥʘ ʤʘʨʰʨʫʪʘʭ ʪʝʩʪʠʨʦʚʘʥʠʷ. 
ʅʘʢʦʧʣʝʥʠʝ ʠ ʦʙʦʙʱʝʥʠʝ ʨʝʘʣʠʟʦʚʘʥʥʳʭ ʤʘʨʰʨʫʪʦʚ ʧʦʟʚʦʣʷʝʪ ʚʦʩʧʨʦʠʟʚʝʩʪʠ ʩʪʨʫʢʪʫʨʫ ʧʨʦʛʨʘʤʤʳ ʠ 
ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʩʪʝʧʝʥʴ ʧʦʢʨʳʪʠʷ ʢʘʞʜʦʛʦ ʢʦʤʧʦʥʝʥʪʘ. ɼʣʷ ʵʪʦʛʦ ʥʘ ʢʘʞʜʦʤ ʵʪʘʧʝ ʪʝʩʪʠʨʦʚʘʥʠʷ 
ʚr ʜʝʣʷʶʪʩʷ ʢʦʤʧʦʥʝʥʪʳ ʧʨʦʛʨʘʤʤʳ, ʦʩʪʘʚʰʠʝʩʷ ʥʝʧʨʦʚʝʨʝʥʥʳʤʠ,ʜʣʷ ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤʦ 
ʧʦʜʛʦʪʘʚʣʠʚʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʪʝʩʪʳ. ʆʜʥʘʢʦ ʧʨʠ ʪʘʢʦʡ ʩʪʨʘʪʝʛʠʠ ʪʨʫʜʥʦ ʦʮʝʥʠʪʴ ʩʪʝʧʝʥʴ ʧʦʢʨʳʪʠʷ 
ʠ ʧʨʦʚʝʨʢʠ ʚʩʝʭ ʤʘʨʰʨʫʪʦʚ  ʠʩʧʦʣʥʝʥʠʷ  ʧʨʦʛʨʘʤʤʳ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨʥʦʛʦ ʛʨʘʬʘ, 
ʧʦʩʪʨʦʝʥʥʦʛʦ ʧʦ ʝʝ ʠʩʭʦʜʥʦʤʫ ʪʝʢʩʪʫ [3, c. 284]. 

ʀʟʚʝʩʪʥʦ,ʯʪʦ ʠʩʯʝʨʧʳʚʘʶʱʝʝ ʪʝʩʪʠʨʦʚʘʥʠʝ, ʛʘʨʘʥʪʠʨʫʶʱʝʝ ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ ʜʝʬʝʢʪʦʚ ʠ 
ʦʰʠʙʦʢ, ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʝ ʚʦʟʤʦʞʥʦ ʠ ʯʠʩʣʦ ʜʝʬʝʢʪʦʚ, ʦʙʥʘʨʫʞʠʚʘʝʤʳʭ ʚ ʧʨʦʛʨʘʤʤʘʭ ʜʘʞʝ 
ʥʝʟʘʚʠʩʠʤʳʤʠ ʠʩʧʳʪʘʪʝʣʷʤʠ, ʠʤʝʝʪ ʧʨʝʜʝʣʳ. ʈʝʘʣʴʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʜʦʩʪʫʧʥʳʭ ʨʝʩʫʨʩʦʚ ʦʧʨʝʜʝʣʷʶʪ 
ʢʦʣʠʯʝʩʪʚʦ ʥʝ ʫʩʪʨʘʥʝʥʥʳʭ ʜʝʬʝʢʪʦʚ ʠ ʜʦʩʪʠʞʠʤʫʶ ʢʦʨʨʝʢʪʥʦʩʪʴ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʢʦʤʧʣʝʢʩʘ ʚ ʮʝʣʦʤ. 
ʅʘ ʧʨʘʢʪʠʢʝ ʫʯʠʪʳʚʘʪʴ ʩʪʝʧʝʥʴ ʧʦʢʨʳʪʠʷ ʪʝʩʪʘʤʠ ʜʦʩʪʘʪʦʯʥʦ ʪʨʫʜʦʝʤʢʦ ʠ ʟʘʯʘʩʪʫʶ ʞʝʣʘʪʝʣʴʥʦ ʠʤʝʪʴ 
ʙʦʣʝʝ ʧʨʦʩʪʦʡ ʩʧʦʩʦʙ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʠʷ ʠ ʦʮʝʥʠʚʘʥʠʷ ʢʘʯʝʩʪʚʘ ʪʝʩʪʠʨʦʚʘʥʠʷ. ɺʦʟʥʠʢʘʝʪ ʧʨʦʙʣʝʤʘ, 
ʢʘʢ ʧʨʘʢʪʠʯʝʩʢʠ ʫʯʝʩʪʴ ʦʛʨʘʥʠʯʝʥʠʷ ʨʝʩʫʨʩʦʚ ʠ ʢʦʛʜʘ ʧʨʝʢʨʘʪʠʪʴ ʚʝʨʠʬʠʢʘʮʠʶ ʠ ʪʝʩʪʠʨʦʚʘʥʠʝ, ʘ ʪʘʢʞʝ 
ʢʘʢʘʷ ʧʨʠ ʵʪʦʤ ʙʫʜʝʪ ʜʦʩʪʠʛʥʫʪʘ ʢʦʨʨʝʢʪʥʦʩʪʴ ʧʨʦʛʨʘʤʤ, ʠ ʩʧʦʩʦʙʥʘ ʣʠ ʦʥʘ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʟʘʢʘʟʯʠʢʘ ʠ 
ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ. 

ʉʪʨʘʪʝʛʠʠ ʫʧʦʨʷʜʦʯʝʥʠʷ ʤʘʨʰʨʫʪʦʚ ʤʦʛʫʪ ʫʯʠʪʳʚʘʪʴ ʩʣʦʞʥʦʩʪʴ ʤʘʨʰʨʫʪʘ ʠ ʪʝʩʪʦʚ ʜʣʷ ʝʛʦ 
ʧʨʦʚʝʨʢʠ (ʢʦʣʠʯʝʩʪʚʦ ʫʟʣʦʚ ʚ ʛʨʘʬʝ, ʦʧʝʨʘʪʦʨʦʚ, ʫʩʣʦʚʥʳʭ ʧʝʨʝʭʦʜʦʚ ʠ ʮʠʢʣʦʚ ʚ ʤʘʨʰʨʫʪʝ, ʯʘʩʪʥʦʩʪʴ 
ʝʛʦ ʠʩʧʦʣʥʝʥʠʷ ʧʨʠ ʨʘʙʦʯʝʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʧʨʦʛʨʘʤʤʥʳʭ ʤʦʜʫʣʝʡ, ʩʣʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʵʪʘʣʦʥʥʳʭ ʜʘʥʥʳʭ ʠ ʜʨʫʛʠʝ ʬʘʢʪʦʨʳ). ɺ  ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ 
ʧʨʦʠʟʚʦʜʠʪʴ ʧʨʦʚʝʨʢʫ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʳ ʤʘʨʰʨʫʪʦʚ ʩ ʵʢʩʪʨʝʤʘʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʠʩʧʦʣʴʟʫʝʤʦʛʦ 
ʢʨʠʪʝʨʠʷ ʚ ʧʨʝʜʝʣʘʭ ʨʝʩʫʨʩʦʚ, ʚʳʜʝʣʝʥʥʳʭ ʜʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ. ʇʨʠ ʠʤʝʶʱʠʭʩʷ ʦʛʨʘʥʠʯʝʥʠʷʭ 
ʥʝʢʦʪʦʨʘʷ ʯʘʩʪʴ ʤʘʨʰʨʫʪʦʚ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʥʝ ʧʨʦʚʝʨʝʥʥʦʡ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʜʦʩʪʠʛʥʫʪʫʶ 
ʢʦʨʨʝʢʪʥʦʩʪʴ ʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʥʦʡ ʢʦʤʧʦʥʝʥʪʳ ʧʦ ʚʳʙʨʘʥʥʦʤʫ ʢʨʠʪʝʨʠʶ. 

ʋʧʦʨʷʜʦʯʝʥʠʝ ʤʘʨʰʨʫʪʦʚ  ʧʨʠ  ʧʣʘʥʠʨʦʚʘʥʠʠ  ʪʝʩʪʠʨʦʚʘʥʠʷ  ʚ ʧʨʦʛʨʘʤʤʥʳʭ ʤʦʜʫʣʷʭ ʤʦʞʝʪ ʙʘ-
ʟʠʨʦʚʘʪʴʩʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʦʩʥʦʚʥʦʤ ʪʨʝʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʛʨʘʤʤʥʳʭ ʤʦʜʫʣʝʡ (ʢʦʤʧʦʥʝʥʪʦʚ): 

¶ ʯʠʩʣʘ ʫʟʣʦʚ (ʠʣʠ ʩʚʷʟʝʡ), ʦʧʝʨʘʪʦʨʦʚ ʚ ʚʳʜʝʣʝʥʥʳʭ ʤʘʨʰʨʫʪʘʭ ʠʣʠ ʨʘʩʯʝʪʥʦʡ ʜʣʠʪʝʣʴʥʦʩʪʠ 
ʠʭ ʨʝʘʣʠʟʘʮʠʠ (ʩʪʨʘʪʝʛʠʷ 1); 

¶ ʯʠʩʣʘ ʫʟʣʦʚ ï ʘʣʴʪʝʨʥʘʪʠʚ ʠʣʠ ʫʩʣʦʚʥʳʭ ʧʝʨʝʭʦʜʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʘʞʜʦʛʦ 
ʤʘʨʰʨʫʪʘ (ʩʪʨʘʪʝʛʠʷ 2); 

¶ ʚʝʨʦʷʪʥʦʩʪʠ ʠʩʧʦʣʥʝʥʠʷ ʨʝʘʣʠʟʫʝʤʳʭ ʤʘʨʰʨʫʪʦʚ ʧʨʠ ʨʝʘʣʴʥʦʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʧʨʦʛʨʘʤ-
ʤʳ (ʩʪʨʘʪʝʛʠʷ 3). 

ʕʪʠ ʩʪʨʘʪʝʛʠʠ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʪ ʩʦʩʨʝʜʦʪʦʯʠʪʴ ʚʥʠʤʘʥʠʝ ʨʘʟʨʘʙʦʪʯʠʢʘ ʥʘ ʘʥʘʣʠʟʝ 
ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʨʦʛʨʘʤʤʥʳʭ ʤʦʜʫʣʝʡ. ʇʨʠ ʩʪʨʘʪʝʛʠʠ 1 ʧʝʨʚʠʯʥʦʤʫ ʪʝʩʪʠʨʦʚʘʥʠʶ 
ʧʦʜʣʝʞʘʪ ʤʘʨʰʨʫʪʳ, ʥʘʠʙʦʣʝʝ ʜʣʠʥʥʳʝ ʧʦ ʯʠʩʣʫ ʦʧʝʨʘʪʦʨʦʚ (ʫʟʣʦʚ ʚ ʛʨʘʬʝ) ʠ ʧʦ ʚʨʝʤʝʥʠ 
ʠʩʧʦʣʥʝʥʠʷ. ʀʤ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʦʙʳʯʥʦ ʤʘʨʰʨʫʪʳ ʩ ʥʘʠʙʦʣʴʰʠʤ ʦʙʲʝʤʦʤ ʚʳʯʠʩʣʝʥʠʡ ʠ 
ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʧʝʨʝʤʝʥʥʳʭ. ʕʪʘ ʩʪʨʘʪʝʛʠʷ ʮʝʣʝʩʦʦʙʨʘʟʥʘ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤ, 
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ʠʤʝʶʱʠʭ ʚʯrʠʩʣʠʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʧʨʠ ʥʝʙʦʣʴʰʦʤ ʯʠʩʣʝ ʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠ 
ʤʘʨʰʨʫʪʦʚ ʠʩʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤ. ɺʳʙʨʘʥʥʳʝ ʧʝʨʚʠʯʥʳʝ ʤʘʨʰʨʫʪʳ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʷʚʣʷʶʪʩʷ  
ʥʘʠʙʦʣʝʝ  ʩʣʦʞʥʳʤʠ  ʧʦ ʣʦʛʠʢʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ [4, c. 201]. 

ʇʨʠ ʩʪʨʘʪʝʛʠʠ 2 ʧʨʠʦʨʠʪʝʪ ʦʪʜʘʝʪʩʷ ʤʘʨʰʨʫʪʘʤ, ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʳʤ ʧʦ ʯʠʩʣʫ ʘʥʘʣʠʟʠʨʫʝʤʳʭ 
ʫʩʣʦʚʠʡ ï ʘʣʴʪʝʨʥʘʪʠʚ. ʊʘʢʘʷ ʩʪʨʘʪʝʛʠʷ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʘ ʧʨʠ ʪʝʩʪʠʨʦʚʘʥʠʠ ʣʦʛʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤ ʩ 
ʥʝʙʦʣʴʰʠʤ ʦʙʲʝʤʦʤ ʚʳʯʠʩʣʝʥʠʡ. ʇʨʠ ʦʙʝʠʭ ʩʪʨʘʪʝʛʠʷʭ ʥʘ ʟʘʚʝʨʰʘʶʱʠʝ ʵʪʘʧʳ ʪʝʩʪʠʨʦʚʘʥʠʷ 
ʦʩʪʘʶʪʩʷ ʧʨʦʩʪʳʝ ʧʦ ʚʳʯʠʩʣʝʥʠʷʤ ʠʣʠ ʧʦ ʣʦʛʠʢʝ ʠʩʧʦʣʥʝʥʠʷ ʤʘʨʰʨʫʪʳ, ʜʣʷ ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤʳ  
ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʨʦʪʢʠʝ ʪʝʩʪʳ. ʕʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʘʜʠʮʠʦʥʥʦʡ ʩʪʨʘʪʝʛʠʠ  ʤʥʦʛʠʭ ʪʝʩʪʠʨʦʚʱʠʢʦʚ 
ʧʨʦʛʨʘʤʤ ʧʦʜʛʦʪʘʚʣʠʚʘʪʴ ʚʥʘʯʘʣʝ ʪʝʩʪʳ ʩ ʚʦʟʤʦʞʥʦ ʙʦʣʴʰʠʤ ʦʭʚʘʪʦʤ ʵʣʝʤʝʥʪʦʚ ʪʝʩʪʠʨʫʝʤʦʡ 
ʧʨʦʛʨʘʤʤʳ. 

ʇʨʠ ʘʥʘʣʠʟʝ ʩʣʦʞʥʦʩʪʠ ʪʝʩʪʠʨʦʚʘʥʠʷ ʤʝʞʤʦʜʫʣʴʥʳʭ ʩʚʷʟʝʡ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʠ ʧʦ ʠʥʬʦʨʤʘʮʠʠ 
ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʪʝʩʪʠʨʦʚʘʥʠʝ ʢʘʞʜʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʚʷʟʠ ʦʙʳʯʥʦ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠ 
ʥʝʩʢʦʣʴʢʠʭ ʟʥʘʯʝʥʠʷʭ ʢʘʞʜʦʡ ʧʝʨʝʤʝʥʥʦʡ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪ ʟʘʪʨʘʪʳ. ʆʮʝʥʢʘ 
ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʩʣʦʞʥʦʩʪʠ ʪʝʩʪʠʨʦʚʘʥʠʷ ʛʨʫʧʧ ʧʨʦʛʨʘʤʤ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʘʚʠʣʴʥʦʤʫ ʨʘʩʧʨʝʜʝʣʝʥʠʶ 
ʨʝʩʫʨʩʦʚ (ʤʘʰʠʥʥʦʛʦ ʚʨʝʤʝʥʠ, ʪʨʫʜʘ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʪ.ʜ.), ʚʳʜʝʣʷʝʤʳʭ ʥʘ ʪʝʩʪʠʨʦʚʘʥʠʝ ʛʨʫʧʧ 
ʢʦʤʧʦʥʝʥʪʦʚ ʨʘʟʥʦʡ ʩʣʦʞʥʦʩʪʠ. ʂʨʦʤʝ ʪʦʛʦ, ʪʘʢʠʝ ʦʮʝʥʢʠ ʩʪʠʤʫʣʠʨʫʶʪ ʙʦʣʝʝ ʧʦʣʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ 
ʧʨʦʛʨʘʤʤʥʳʭ ʤʦʜʫʣʝʡ, ʪʘʢ ʢʘʢ ʦʙʥʘʨʫʞʝʥʠʝ ʠ ʣʦʢʘʣʠʟʘʮʠʷ ʢʘʞʜʦʡ ʦʰʠʙʢʠ ʚ ʛʨʫʧʧʝ ʧʨʦʛʨʘʤʤ ʥʘ 
ʧʦʨʷʜʦʢ  ʜʦʨʦʞʝ, ʯʝʤ ʚ ʘʚʪʦʥʦʤʥʦʤ ʤʦʜʫʣʝ. 

 
ʊʨʡʪʧʣ ʤʡʫʞʩʙʫʬʩʴ 

 
1. ʃʠʧʘʝʚ ɺ.ɺ., ʊʝʩʪʠʨʦʚʘʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʢʦʤʧʣʝʢʩʦʚ ʧʨʦʛʨʘʤʤ. ʋʯʝʙʥʠʢ. ï ʄ.: ʉʀʅʊɽɻ, 

2010. ï 400 ʩ. 
2. ɹʝʡʟʝʨ ɹ. ʊʝʩʪʠʨʦʚʘʥʠʝ ʯʝʨʥʦʛʦ ʷʱʠʢʘ. ʊʝʭʥʦʣʦʛʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʨʦ-

ʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʩʠʩʪʝʤ. ʇʝʨ. ʉ ʘʥʛʣ. ï ʉʇʙ: ʇʀʊɽʈ. 2004. ï 318 ʩ. 
3. ʃʠʧʘʝʚ ɺ.ɺ. ʕʢʦʥʦʤʠʢʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʣʦʞʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ. ï ʄ.: ʉʀʅʊɽɻ. 2008. ï 

358 ʩ. 
4. ʂʘʥʝʨ ʉ., ʌʦʣʢ ɼ., ʅʛʫʝʥ ɽ. ʊʝʩʪʠʨʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʇʝʨ. ʩ ʘʥʛʣ. ï ʄ: ɼʠʘ-

ʉʦʬʪ. 2001. ï 544 ʩ. 

 

 

 

 

 

 

 

  



24 WORLD SCIENCE: PROBLEMS AND INNOVATIONS 

 

XVIII ÜÕÖÔãÝÐàÞÔÝÐï ÝÐãçÝÞ-ßàÐÚâØçÕáÚÐï ÚÞÝäÕàÕÝæØï| ¼Æ½Á ¦½°Ãº° ¸ ¿À¾Á²µÉµ½¸µ« 

 

 

 

ÅØÜØçÕáÚØÕ ÝÐãÚØ 

  



WORLD SCIENCE: PROBLEMS AND INNOVATIONS 25 

 

XVIII International scientific conference | www.naukaip.ru 

ÃÔÚ 544 

¼µÂ¾´Ë ¿¾ Ã»ÃÇÈµ½¸Î                                                                        
Á»¸²°-½°»¸²° ½µÄÂµ¿À¾´ÃºÂ¾² ² 
²°³¾½-Æ¸ÁÂµÀ½Ë 

µÛãÑÐÙ ¼ÐÔÕÝØÕâ °×ÐÜÐâײÛë, 
ʢ.ʭ.ʥ., ʜʦʮʝʥʪ 
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ʧʨʝʧʦʜʘʚʘʪʝʣʴ 
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ʤʘʛʠʩʪʨʘʥʪ 

ʇɻʋ ʠʤ. ʉ. ʊʦʨʘʡʛʳʨʦʚʘ 
 

ɹʦʦʧʫʙʯʡʸ: ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʦʧʠʩʳʚʘʶʪʩʷ ʧʨʦʙʣʝʤʳ ʧʨʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʠ ʨʦʟʣʠʚʝ ʥʝʬʪʠ ʚ 
ʮʠʩʪʝʨʥʳ, ʘ ʪʘʢʞʝ ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʚʷʟʢʠʭ 
ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ. ʉʣʠʚʥʦ-ʥʘʣʠʚʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʮʠʩʪʝʨʥ, ʘ ʪʘʢʞʝ ʠʭ ʚʦʟʤʦʞʥʳʝ 
ʩʭʝʤʳ ʙʳʚʘʶʪ ʨʘʟʣʠʯʥʦʛʦ ʚʠʜʘ: ʦʪʢʨʳʪʦʡ ʩʪʨʫʸʡ, ʟʘʢʨʳʪʦʡ ʩʪʨʫʝʡ, ʛʝʨʤʝʪʠʯʥʳʡ. ʀ ʨʘʟʥʦʚʠʜʥʦʩʪʠ 
ʩʣʠʚʘ: ʦʪʢʨʳʪʳʡ, ʟʘʢʨʳʪʳʡ, ʧʨʠʥʫʜʠʪʝʣʴʥʳʡ. ɹʦʣʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʥʠʞʥʠʡ ʩʣʠʚ 
ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʥʝʬʪʝʧʨʦʜʫʢʪʳ, ʙʠʪʫʤ, ʮʠʩʪʝʨʥʳ, ʚʘʛʦʥ-ʮʠʩʪʝʨʥʳ, ʩʣʠʚʥʦ-ʥʘʣʠʚʥʳʝ ʫʩʪʨʦʡʩʪʚʘ. 
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Abstract: This article describes problems in the transportation and pouring of oil into tanks and also modern 
methods for increasing the efficiency of transportation of viscous oil products. Drainage-filling devices for 
railway tanks, as well as their possible schemes are of various types: open jet, closed jet, airtight. And a 
variety of plums: open, closed, forced. More preferable is the lower discharge of petroleum products. 
Key words: petroleum products, bitumen, cisterns, tank wagons, loading and unloading devices. 

 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʦʙʳʚʘʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʝ ʦʙʲʝʤʳ ʥʝʬʪʝʡ, ʦʙʣʘʜʘʶʱʠʭ ʚʳʩʦʢʦʡ ʚʷʟʢʦʩʪʴʶ 

ʧʨʠ ʦʙʳʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʠʣʠ ʩʦʜʝʨʞʘʱʠʝ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʘʨʘʬʠʥʘ ʠ, ʚʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ, ʟʘ-
ʩʪʳʚʘʶʱʠʝ ʧʨʠ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ. ʊʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʪʘʢʠʭ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʧʨʠ ʥʠʟʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ 
ʩʪʘʥʦʚʠʪʩʷ ʦʯʝʥʴ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦʡ, ʧʦʵʪʦʤʫ ʠʭ ʧʝʨʝʚʦʟʷʪ ʚ ʩʧʝʮʠʘʣʴʥʳʭ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʮʠʩʪʝʨʥʘʭ. 
ʏʪʦʙʳ ʦʙʣʝʛʯʠʪʴ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ, ʧʨʠʸʤ ʠ ʭʨʘʥʝʥʠʝ ʚ ʫʩʣʦʚʠʷʭ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨ, ʦʩʫʱʝʩʪʚʣʷʶʪ ʧʦ-
ʜʦʛʨʝʚ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʨʝʟʝʨʚʫʘʨʘʭ ʠ ʮʠʩʪʝʨʥʘʭ. ɺʷʟʢʘʷ ʥʝʬʪʴ ʥʝ ʤʦʞʝʪ ʙʳʩʪʨʦ 
ʧʝʨʝʜʚʠʛʘʪʴʩʷ ʧʦ ʪʨʫʙʘʤ, ʯʪʦ ʩʦʢʨʘʱʘʝʪ ʦʙʲʝʤ ʧʝʨʝʢʘʯʠʚʘʝʤʦʡ ʥʝʬʪʠ. ʂʦʛʜʘ ʦʥʘ ʪʝʯʝʪ ʩʣʠʰʢʦʤ ʤʝʜ-
ʣʝʥʥʦ, ʝʝ ʨʘʟʙʘʚʣʷʶʪ ʙʝʥʟʠʥʦʤ ʠʣʠ ʜʨʫʛʠʤʠ ʨʘʩʪʚʦʨʘʤʠ, ʘ ʠʥʦʛʜʘ ʥʘʛʨʝʚʘʶʪ. ʅʦ ʵʪʠ ʤʝʪʦʜʳ ʜʘʣʝʢʦ 
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ʥʝ ʜʝʰʝʚʳ, ʘ ʠʥʦʛʜʘ ʠ ʪʨʫʜʥʦʚʳʧʦʣʥʠʤʳ, ʥʘʧʨʠʤʝʨ, ʢʦʛʜʘ ʨʝʯʴ ʠʜʝʪ ʦ ʥʝʬʪʷʥʳʭ ʚʳʰʢʘʭ ʚ ʦʢʝʘʥʘʭ. 
ɿʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʤʠʨʝ ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʫʚʝʣʠʯʝʥʠʝ ʜʦʢʘʟʘʥʥʳʭ ʟʘʧʘʩʦʚ ʟʘ ʩʯʝʪ ʪʷ-

ʞʝʣʦʡ ʠ ʩʚʝʨʭʪʷʞʝʣʦʡ ʥʝʬʪʠ, ʢʦʪʦʨʘʷ ʨʘʥʝʝ ʧʨʠ ʧʦʜʩʯʸʪʝ ʟʘʧʘʩʦʚ ʥʝ ʫʯʠʪʳʚʘʣʘʩʴ. ʇʨʦʙʣʝʤʘ ʦʩʚʦʝ-
ʥʠʷ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʪʷʞʝʣʳʭ ʥʝʬʪʝʡ, ʜʦʙʳʯʠ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʢʨʘʡʥʝ ʘʢʪʫʘʣʴʥʘ ʜʣʷ ʥʘʰʝʡ ʩʪʨʘʥʳ. 
ʂʨʦʤʝ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʪʝʤʥʳʝ ʥʝʬʪʝʧʨʦʜʫʢʪʳ ʩʦʜʝʨʞʘʪ ʥʘʬʪʝʥʦʚʳʝ ʢʠʩʣʦʪʳ, ʩʫʣʴʬʦʢʠʩʣʦʪʳ, ʧʨʦ-
ʩʪʳʝ ʠ ʩʣʦʞʥʳʝ ʵʬʠʨʳ, ʨʝʜʢʠʝ ʮʚʝʪʥʳʝ ʤʝʪʘʣʣʳ ʚ ʢʦʥʜʠʮʠʦʥʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ. ʕʪʠ ʦʩʦʙʝʥʥʦʩʪʠ 
ʧʨʝʜʦʧʨʝʜʝʣʷʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʧʝʮʠʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʦʙʳʯʠ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʠ 
ʧʝʨʝʨʘʙʦʪʢʠ. ʂʨʦʤʝ ʪʦʛʦ, ʨʘʟʨʘʙʦʪʢʘ ʪʝʤʥʳʭ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʦʩʣʦʞʥʝʥʘ ʨʝʰʝʥʠʝʤ ʨʷʜʘ ʵʢʦʣʦʛʠʯʝ-
ʩʢʠʭ ʧʨʦʙʣʝʤ, ʪʘʢʠʭ ʢʘʢ ʪʦʢʩʠʯʥʳʝ ʚʳʙʨʦʩʳ ʚ ʘʪʤʦʩʬʝʨʫ, ʩʦʜʝʨʞʘʱʠʝ ʩʝʨʫ ʠ ʩʦʝʜʠʥʝʥʠʷ ʤʝʪʘʣʣʦʚ, 
ʟʥʘʯʠʪʝʣʴʥʳʡ ʟʘʙʦʨ ʚʦʜʳ ʠʟ ʚʦʜʦʝʤʦʚ ʩ ʝʸ ʧʦʩʣʝʜʫʶʱʝʡ ʦʯʠʩʪʢʦʡ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʙʝʟʚʨʝʞʠʚʘʥʠʷ ʠ 
ʫʪʠʣʠʟʘʮʠʠ ʥʝʬʪʝʰʣʘʤʦʚ ʠ ʪ.ʜ [1, ʩ. 10]. 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʨʳʥʦʯʥʳʭ ʫʩʣʦʚʠʷʭ ʢʨʦʤʝ ʪʨʫʙʦʧʨʦʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʚ ʧʝ-
ʨʝʚʦʟʢʝ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷ ʠʛʨʘʝʪ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʪʨʘʥʩʧʦʨʪ. ɿʘʩʪʳʚʘʶʱʠʝ ʠ ʚʷʟʢʠʝ ʥʝʬʪʝ-
ʧʨʦʜʫʢʪʳ ʪʨʝʙʫʶʪ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʧʦʜʦʛʨʝʚʘ ʧʨʠ ʧʨʠʝʤʝ ʠ ʦʪʛʨʫʟʢʝ ð ʵʪʘ ʦʧʝʨʘʮʠʷ ʫʚʝʣʠʯʠʚʘʝʪ ʠʭ ʪʝ-
ʢʫʯʝʩʪʴ ʠ ʫʤʝʥʴʰʘʝʪ ʚʦʟʥʠʢʘʶʱʝʝ ʛʠʜʨʘʚʣʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ. ʇʦʜʦʛʨʝʚ ʦʩʫʱʝʩʪʚʣʷʶʪ ʨʘʟʣʠʯʥʳ-
ʤʠ ʩʧʦʩʦʙʘʤʠ: ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʩʳʱʝʥʥʦʛʦ ʚʦʜʷʥʦʛʦ ʧʘʨʘ, ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʠʣʠ ʞʝ ʛʦʨʷʯʝʡ 
ʚʦʜʳ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʦʜʦʛʨʝʚʘʪʝʣʝʡ ʚʷʟʢʠʝ ʥʝʬʪʝʧʨʦʜʫʢʪʳ ʤʦʛʫʪ ʦʪʧʫʩʢʘʪʴʩʷ ʢʨʫʛʣʳʡ ʛʦʜ, ʥʝʟʘ-
ʚʠʩʠʤʦ ʦʪ ʧʦʛʦʜʥʳʭ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʨʘʙʦʪʘʶʱʠʭ ʦʙʲʝʢʪʦʚ ʩʠʩʪʝʤ ʢʘʙʝʣʴʥʦʛʦ ʦʙʦʛʨʝʚʘ ʪʨʫʙʦʧʨʦʚʦʜʦʚ - ʵʪʦ ʪʨʫʙʦʧʨʦ-
ʚʦʜʳ ʦʪ ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʟʘʚʦʜʦʚ, ʠʜʫʱʠʝ ʢ ʪʝʧʣʦʮʝʥʪʨʘʣʠ, ʪʨʫʙʳ ʚ ʧʨʝʜʝʣʘʭ ʩʘʤʠʭ ʊʕʎ, 
ʪʨʫʙʦʧʨʦʚʦʜʳ ʧʨʠ ʥʘʟʝʤʥʳʭ, ʘ ʠʥʦʛʜʘ ʠ ʤʦʨʩʢʠʭ ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ. ɼʣʷ ʟʘʱʠʪʳ ʦʪ ʟʘʤʝʨʟʘ-
ʥʠʷ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʪʨʝʙʫʝʤʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʜʣʠʥʥʳʭ ʧʨʦʜʫʢʪʦʧʨʦʚʦ-
ʜʘʭ ʧʨʠʤʝʥʷʶʪʩʷ ʥʘʛʨʝʚʘʪʝʣʴʥʳʝ ʢʘʙʝʣʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʦʩʥʦʚʥʳʤ ʦʪʣʠʯʠʝʤ ʢʦʪʦʨʳʭ 
ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʦʛʨʝʚʘ ʪʨʫʙʦʧʨʦʚʦʜʘ ʧʨʠ ʧʦʜʢʣʶʯʝʥʠʠ ʫʯʘʩʪʢʦʚ ʜʣʠʥʦʡ ʜʦ 5 ʢʤ [2, ʩ. 55]. 

ʇʦ ʤʝʨʝ ʠʩʪʦʱʝʥʠʷ ʟʘʧʘʩʦʚ ʫʞʝ ʠʟʚʝʩʪʥʳʭ ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʥʝʬʪʠ ʚʦʟʨʘʩʪʘʝʪ 
ʠʥʪʝʨʝʩ ʢ ʨʘʟʨʘʙʦʪʢʝ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʩ ʚʷʟʢʠʤʠ ʠ ʚʳʩʦʢʦʚʷʟʢʠʤʠ ʥʝʬʪʷʤʠ. ʈʘʟʚʠʪʠʝ ʪʝʭʥʠʢʠ ʠ ʪʝʭʥʦ-
ʣʦʛʠʡ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʦ ʜʦʙʳʚʘʪʴ ʪʘʢʫʶ ʥʝʬʪʴ ʠ ʦʙʲʝʤʳ ʝʝ 
ʙʫʜʫʪ ʧʦʩʪʦʷʥʥʦ ʨʘʩʪʠ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʪʘʥʝʪ ʘʢʪʫʘʣʴʥʳʤ ʠ ʚʦʧʨʦʩ ʝʝ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ. ɺ ʤʠʨʝ, ʚ ʪ.ʯ. 
ʈʦʩʩʠʠ ʠ ʂʘʟʘʭʩʪʘʥʝ, ʫʞʝ ʠʤʝʝʪʩʷ ʦʧʳʪ ʪʨʫʙʦʧʨʦʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʚʷʟʢʠʭ ʥʝʬʪʝʡ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ 
ʧʦ ʪʘʢ ʥʘʟʳʚʘʝʤʳʤ çʛʦʨʷʯʠʤ ʪʨʫʙʦʧʨʦʚʦʜʘʤè, ʢʦʛʜʘ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʪʝʧʣʦʠʟʦʣʠʨʦ-
ʚʘʥʥʳʤ ʪʨʫʙʦʧʨʦʚʦʜʘʤ ʩ ʧʝʨʠʦʜʠʯʝʩʢʠʤ ʧʦʜʦʛʨʝʚʦʤ ʚ ʪʝʧʣʦʚʳʭ ʧʝʯʘʭ ʥʘ ʣʠʥʝʡʥʳʭ ʥʝʬʪʝʧʝʨʝʢʘʯʠ-
ʚʘʶʱʠʭ ʩʪʘʥʮʠʷʭ. ʆʜʥʘʢʦ ʧʨʠ ʵʪʦʤ ʚʦʟʥʠʢʘʝʪ ʤʥʦʞʝʩʪʚʦ ʧʨʦʙʣʝʤ, ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʢʦʪʦʨʳʭ ʥʝ ʥʘʰʣʦ 
ʩʚʦʝʛʦ ʨʝʰʝʥʠʷ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ [3, ʩ. 103]. ʕʪʦ ʠ ʥʘʜʝʞʥʘʷ ʠ ʵʬʬʝʢʪʠʚʥʘʷ ʪʝʧʣʦʠʟʦʣʷʮʠʷ ʪʨʫ-
ʙʦʧʨʦʚʦʜʦʚ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʩʪʘʥʦʚʢʠ ʯʝʨʝʟ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʦʤʝʞʫʪʢʠ ʥʘ ʪʨʫʙʦʧʨʦʚʦʜʝ ʧʝʯʝʡ ʧʦʜʦ-
ʛʨʝʚʘ ʩ ʩʠʩʪʝʤʘʤʠ ʘʚʪʦʤʘʪʠʢʠ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʞʠʛʘʥʠʷ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʪʦʧʣʠʚʘ ʚ ʧʝʯʘʭ ʧʦʜʦʛʨʝʚʘ ʠ 
ʪ.ʧ. ʂʨʦʤʝ ʪʦʛʦ, ʚʳʩʦʢʘ ʚʝʨʦʷʪʥʦʩʪʴ ʟʘʩʪʳʚʘʥʠʷ ʪʨʫʙʦʧʨʦʚʦʜʘ ʚ ʩʣʫʯʘʝ ʦʪʢʘʟʘ ʩʠʩʪʝʤ ʧʦʜʦʛʨʝʚʘ, ʯʪʦ 
ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʣʥʦʡ ʦʩʪʘʥʦʚʢʝ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ ʠ ʢʘʧʠʪʘʣʴʥʦʤʫ ʨʝʤʦʥʪʫ ʩ ʟʘʤʝʥʦʡ ʙʦʣʴʰʠʭ 
ʫʯʘʩʪʢʦʚ ʪʨʫʙ. ɼʘʞʝ ʯʘʩʪʠʯʥʘʷ ʦʩʪʘʥʦʚʢʘ ʪʨʫʙʦʧʨʦʚʦʜʘ ʥʘ ʥʝʙʦʣʴʰʦʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ʤʦʞʝʪ ʚʳ-
ʟʚʘʪʴ ʙʦʣʴʰʠʝ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʝʝ ʧʦʚʪʦʨʥʳʤ ʟʘʧʫʩʢʦʤ. 

ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʝʜʠʥʩʪʚʝʥʥʦ ʢʦʥʢʫʨʝʥʪʥʦʩʧʦʩʦʙʥʳʤ ʚʠʜʦʤ ʪʨʘʥʩʧʦʨʪʘ ʦʩʪʘʝʪʩʷ ʞʝʣʝʟʥʦʜʦʨʦʞ-
ʥʳʡ ʪʨʘʥʩʧʦʨʪ. ʇʨʠʯʝʤ ʝʛʦ ʨʦʣʴ, ʧʦ ʤʝʨʝ ʨʦʩʪʘ ʦʙʲʝʤʦʚ ʜʦʙʳʯʠ ʚʷʟʢʠʭ ʥʝʬʪʝʡ, ʙʫʜʝʪ ʥʝʧʨʝʨʳʚʥʦ 
ʚʦʟʨʘʩʪʘʪʴ [4, ʩ. 230]. 

ʇʝʨʝʚʦʟʢʘ ʚʷʟʢʠʭ ʠ ʟʘʩʪʳʚʘʶʱʠʭ ʚʝʱʝʩʪʚ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʥʝʬʪʠ ʩ ʧʦʤʦʱʴʶ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ 
ʪʨʘʥʩʧʦʨʪʘ ʠʤʝʝʪ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ. ɼʣʷ ʵʪʦʡ ʮʝʣʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ ʮʠʩʪʝʨʥʳ, ʫʯʠʪʳʚʘʶ-
ʱʠʝ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʨʷʜ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʩʛʫʱʘʝʪʩʷ ʧʨʠ ʧʝʨʝʚʦʟʢʝ ʩʦ ʚʨʝʤʝʥʝʤ, ʧʨʠ ʦʩʪʳʚʘʥʠʠ. 

ɹʠʪʫʤ, ʢʘʢ ʠ ʝʱʝ ʨʷʜ ʥʝʬʪʝʩʦʜʝʨʞʘʱʠʭ ʧʨʦʜʫʢʪʦʚ (ʛʫʜʨʦʥ, ʢ ʧʨʠʤʝʨʫ) ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʚʷʟʢʦ-
ʩʪʴʶ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦʤ ʭʘʨʘʢʪʝʨʝ ʝʛʦ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʟʠʤʦʡ. ɿʘʩʪʳʚʰʠʡ ʙʠʪʫʤ ʧʝʨʝʜ 
ʩʣʠʚʦʤ ʠʟ ʮʠʩʪʝʨʥʳ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʦʛʨʝʚʘʪʴ, ʘ ʵʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʚʨʝʤʷ, ʥʝʦʙʭʦʜʠʤʦʝ 
ʥʘ ʧʝʨʝʚʦʟʢʫ. 

ɼʘʥʥʳʡ ʬʘʢʪ ʥʫʞʥʦ ʫʯʠʪʳʚʘʪʴ, ʦʩʫʱʝʩʪʚʣʷʷ ʝʱʝ ʥʘʣʠʚ ʙʠʪʫʤʘ. ʆʥ ʟʘʪʚʝʨʜʝʚʘʝʪ ʫʞʝ ʧʨʠ +60 
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ʛʨʘʜʫʩʘʭ, ʧʦʵʪʦʤʫ ʧʨʦʮʝʩʩ ʝʛʦ ʨʘʟʦʛʨʝʚʘ ʚ ʢʦʥʝʯʥʦʤ ʧʫʥʢʪʝ ʧʨʠʙʳʪʠʷ ʛʨʫʟʘ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʠʟʙʝʞʝʥ. 
ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʧʝʨʝʚʦʟʢʝ ʥʘʣʠʚʥʳʭ ʛʨʫʟʦʚ ʧʦ ʞ/ʜ, ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʪʘʢʞʝ ʨʷʜ ʜʨʫʛʠʭ ʬʘʢ-

ʪʦʨʦʚ. ʂ ʧʨʠʤʝʨʫ, ʚʦʩʧʣʘʤʝʥʷʝʤʦʩʪʴ ʚʝʱʝʩʪʚʘ. ʇʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʥʝʬʪʝʩʦʜʝʨʞʘʱʠʝ ʚʝʱʝʩʪʚʘ ʦʙʣʘʜʘ-
ʶʪ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʛʦʨʶʯʝʩʪʠ ʠ ʣʝʛʢʦ ʚʦʩʧʣʘʤʝʥʷʝʤʳ. ʇʦʵʪʦʤʫ ʜʣʷ ʠʭ ʧʝʨʝʚʦʟʢʠ ʧʦ ʞ/ʜ ʠʩʧʦʣʴʟʫʶʪ 
ʩʧʝʮʠʘʣʴʥʳʝ ʚʘʛʦʥʳ-ʮʠʩʪʝʨʥʳ, ʘ ʩʘʤ ʧʨʦʮʝʩʩ ʧʝʨʝʚʦʟʢʠ ʦʙʩʪʘʚʣʷʶʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʤʝʨʘʤʠ ʙʝʟ-
ʦʧʘʩʥʦʩʪʠ. ʂʘʢ, ʥʘʧʨʠʤʝʨ, ʤʝʨʳ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʧʨʠʤʝʥʷʶʪ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚʝʨʪʠʢʘʣʴʥʳʭ 
ʨʝʟʝʨʚʫʘʨʦʚ [5, ʩ. 325]. 

ʉʶʜʘ ʞʝ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʚʟʨʳʚʦʦʧʘʩʥʦʩʪʴ, ʠʩʧʘʨʷʝʤʦʩʪʴ, ʪʦʢʩʠʯʥʦʩʪʴ, ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʤʝʪʘʣʣʠ-
ʯʝʩʢʫʶ ʦʙʦʣʦʯʢʫ ʮʠʩʪʝʨʥʳ, ʘ ʪʘʢʞʝ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ɽʩʪʴ ʠ ʝʱʝ ʦʜʠʥ ʚʘʞʥʳʡ ʥʶʘʥʩ, ʩʚʷʟʘʥʥʳʡ ʩ 
ʦʩʪʳʚʘʥʠʝʤ ʙʠʪʫʤʘ ʚ ʧʨʦʮʝʩʩʝ ʝʛʦ ʧʝʨʝʚʦʟʢʠ ʧʦ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʝ. ʉ ʫʤʝʥʴʰʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ 
ʫʤʝʥʴʰʘʝʪʩʷ ʠ ʦʙʲʝʤ ʙʠʪʫʤʘ. ɺ ʠʪʦʛʝ, ʧʦ ʧʨʠʙʳʪʠʠ ʚ ʢʦʥʝʯʥʫʶ ʪʦʯʢʫ, ʯʘʩʪʴ ʮʠʩʪʝʨʥʳ ʦʢʘʟʳʚʘʝʪʩʷ 
ʩʚʦʙʦʜʥʦʡ. 

ɺʩʝ ʚʳʰʝʧʨʠʚʝʜʝʥʥʳʝ ʬʘʢʪʦʨʳ ʝʱʝ ʨʘʟ ʧʦʜʯʝʨʢʠʚʘʶʪ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʧʨʠ ʧʝʨʝʚʦʟʢʝ ʙʠʪʫʤʘ ʠ 
ʜʨʫʛʠʭ ʥʝʬʪʝʩʦʜʝʨʞʘʱʠʭ ʚʝʱʝʩʪʚ ʧʦ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʝ, ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʩʨʝʜʩʪʚʘʤ ʪʨʘʥʩ-
ʧʦʨʪʠʨʦʚʢʠ. ɼʣʷ ʧʝʨʝʚʦʟʢʠ ʙʠʪʫʤʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ ʧʦʣʫʮʠʩʪʝʨʥʳ-ʧʦʣʫʚʘʛʦʥʳ, ʦʙʣʘʜʘʶ-
ʱʠʝ ʧʦʚʳʰʝʥʥʦʡ ʧʨʦʯʥʦʩʪʴʶ ʠ ʛʝʨʤʝʪʠʯʥʦʩʪʴʶ. ʂʘʞʜʳʡ ʠʟ ʥʠʭ ʦʙʦʨʫʜʦʚʘʥ ʫʩʪʨʦʡʩʪʚʦʤ ʜʣʷ ʩʣʠʚʘ, 
ʣʠʙʦ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ, ʣʠʙʦ ʩʧʝʮʠʘʣʴʥʦʡ ʥʘʩʦʩʥʦʡ ʫʩʪʘʥʦʚʢʦʡ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʧʦʜʦʙʥʳʝ ʧʦʣʫʮʠʩʪʝʨʥʳ ʫʜʦʙʥʳ ʜʣʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʥʝ ʪʦʣʴʢʦ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤ, 
ʥʦ ʠ ʘʚʪʦʤʦʙʠʣʴʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ, ʘ ʪʘʢʞʝ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ ʧʝʨʝʛʨʫʟʢʠ ʥʘ ʙʦʨʪ ʢʦʨʘʙʣʷ. ʎʠʩʪʝʨʥʫ ʩ 
ʙʠʪʫʤʦʤ ʤʦʞʥʦ ʣʝʛʢʦ ʫʩʪʘʥʦʚʠʪʴ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝ ʦʙʦʨʫʜʦʚʘʥʥʦʤ ʪʷʛʘʯʝ. ʆʥʠ ʦʙʣʘʜʘʶʪ ʫʥʠʚʝʨ-
ʩʘʣʴʥʳʤ ʦʙʲʝʤʦʤ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʨʘʙʦʪʘʪʴ ʩ ʨʘʟʣʠʯʥʳʤʠ ʧʘʨʪʠʷʤʠ ʛʨʫʟʦʚ [6, ʩ. 65]. 
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ɹʦʦʧʫʙʯʡʸ: ʇʨʦʚʝʜʝʥʦ ʠʟʫʯʝʥʠʝ ʬʣʘʚʦʥʦʠʜʥʦʛʦ ʩʦʩʪʘʚʘ ʷʛʦʜ ʢʣʫʙʥʠʢʠ ʠ ʚʠʰʥʠ ʤʝʪʦʜʦʤ 
ʪʦʥʢʦʩʣʦʡʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʠ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʠ. ʆʧʨʝʜʝʣʝʥʳ ʦʧʪʠʤʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʢʩʪʨʘʢʮʠʠ 
ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ ʠʟ ʷʛʦʜ ʢʣʫʙʥʠʢʠ ʠ ʚʠʰʥʠ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ 
ʨʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ ʚ ʷʛʦʜʘʭ ʢʣʫʙʥʠʢʠ ʠ ʚʠʰʥʠ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʷʛʦʜʳ ʢʣʫʙʥʠʢʠ ʠ ʚʠʰʥʠ, ʬʣʘʚʦʥʦʠʜʳ, ʮʠʘʥʠʜʠʥʦʚʘʷ ʧʨʦʙʘ, ʪʦʥʢʦʩʣʦʡʥʘʷ 
ʭʨʦʤʘʪʦʛʨʘʬʠʷ, ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʷ 
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Abstract: The flavonoid composition of strawberries and cherry was studied by thin layer chromatography and 
spectrophotometry. Optimal parameters of extracting the sum of flavonoids from strawberries and cherry are 
determined. The method for quantifying the amount of flavonoids in strawberries and cherry was developed on 
the basis of the experimental data. 
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ʂʣʫʙʥʠʢʘ (Fragaria moschata - ʟʝʤʣʷʥʠʢʘ ʩʘʜʦʚʘʷ)  ʠʟʜʘʚʥʘ ʠʟʚʝʩʪʥʘ ʢʘʢ ʮʝʥʥʦʝ ʧʠʱʝʚʦʝ ʠ ʣʝ-

ʢʘʨʩʪʚʝʥʥʦʝ ʨʘʩʪʝʥʠʝ, ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʝ ʚ ɽʚʨʘʟʠʠ ʠ ʉʝʚʝʨʥʦʤ ʂʘʚʢʘʟʝ. ɽʝ ʧʣʦʜʳ, ʮʚʝʪʢʠ, 
ʣʠʩʪʴʷ, ʧʦʙʝʛʠ, ʩʝʤʝʥʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʣʝʢʘʨʩʪʚʝʥʥʳʭ, ʧʠʱʝʚʳʭ, ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʠ ʜʝʢʦʨʘʪʠʚʥʳʭ ʮʝ-
ʣʷʭ. ʇʣʦʜʳ ʩʦʜʝʨʞʘʪ ʩʘʭʘʨʘ (6-9,5%), ʣʠʤʦʥʥʫʶ, ʷʙʣʦʯʥʫʶ, ʭʠʥʥʫʶ, ʩʘʣʠʮʠʣʦʚʫʶ, ʬʦʩʬʦʨʥʫʶ, ʷʥʪʘʨ-
ʥʫʶ, ʛʣʠʢʦʣʝʚʫʶ ʢʠʩʣʦʪʳ, ʧʝʢʪʠʥʦʚʳʝ ʚʝʱʝʩʪʚʘ, ʘʥʪʦʮʠʘʥʳ, ʢʘʨʦʪʠʥ, ʵʬʠʨʥʦʝ ʤʘʩʣʦ; ʬʣʘʚʦʥʦʠʜʳ - 
ʢʚʝʨʮʝʪʠʥ, ʢʚʝʨʮʠʪʨʠʥ. ʂʣʫʙʥʠʢʘ ʩʣʘʚʠʪʩʷ ʥʝ ʪʦʣʴʢʦ ʥʝʧʨʝʚʟʦʡʜʸʥʥʳʤʠ ʚʢʫʩʦʚʳʤʠ ʢʘʯʝʩʪʚʘʤʠ, ʥʦ ʠ 
ʩʦʜʝʨʞʠʪ ʤʥʦʞʝʩʪʚʦ ʧʦʣʝʟʥʳʭ ʚʝʱʝʩʪʚ: ʚʠʪʘʤʠʥʳ -ɸ, ɺ1, ɺ2, ɺ9, ʉ, ɽ, ʂ, ʅ ʠ ʈʈ, ʘ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʳʝ 
ʦʨʛʘʥʠʟʤʫ ʤʠʥʝʨʘʣʳ -ʢʘʣʠʡ, ʢʘʣʴʮʠʡ, ʤʘʛʥʠʡ, ʮʠʥʢ, ʡʦʜ, ʬʦʩʬʦʨ ʠ ʥʘʪʨʠʡ. ʉʝʟʦʥʥʘʷ ʷʛʦʜʘ ʦʯʝʥʴ ʧʦ-
ʣʝʟʥʘ ʜʣʷ ʥʦʨʤʘʣʠʟʘʮʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʝʨʜʝʯʥʦʡ ʤʳʰʮʳ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʧʨʦʬʠʣʘʢʪʠʢʘ ʟʘʧʦʨʦʚ ʠ 
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ʩʨʝʜʩʪʚʦ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʤʦʪʦʨʠʢʠ ʢʠʰʝʯʥʠʢʘ, ʘʢʪʠʚʥʦ ʚʣʠʷʝʪ ʥʘ ʩʦʩʪʦʷʥʠʝ ʢʦʞʥʳʭ ʧʦʢʨʦʚʦʚ. 
ʂʣʫʙʥʠʢʘ ʧʦʤʦʛʘʝʪ ʧʨʠ ʙʦʣʷʭ ʚ ʩʫʩʪʘʚʘʭ. 

 ɺ ʧʣʦʜʘʭ ʚʠʰʥʠ (ʣʘʪ. Pr¼nus subg. C®rasus) ʩʦʜʝʨʞʘʪʩʷ ʘʥʪʦʮʠʘʥʳ: ʭʨʠʟʘʥʪʝʤʠʥ, ʤʝʢʦʮʠʘʥʠʥ, 
ʘʥʪʠʨʠʥʠʥ, ʮʠʘʥʠʜʠʥ, ʧʝʦʥʠʜʠʥ, 3-ʛʣʶʢʦʟʠʜ ʮʠʘʥʠʜʠʥʘ, 3-ʨʘʤʥʦʛʣʶʢʦʟʠʜ ʮʠʘʥʠʜʠʥʘ. ʅʘʡʜʝʥʳ ʩʘʭʘʨʘ, 
ʚʠʪʘʤʠʥ ʉ, ʜʫʙʠʣʴʥʳʝ, ʧʝʢʪʠʥʦʚʳʝ, ʢʨʘʩʷʱʠʝ ʚʝʱʝʩʪʚʘ, ʠʥʦʟʠʪ, ʦʨʛʘʥʠʯʝʩʢʠʝ ʢʠʩʣʦʪʳ: ʷʙʣʦʯʥʘʷ, ʣʠ-
ʤʦʥʥʘʷ, ʭʠʥʥʘʷ; ʚ ʤʦʤʝʥʪ ʩʦʟʨʝʚʘʥʠʷ ʦʙʥʘʨʫʞʝʥʘ ʰʠʢʠʤʦʚʘʷ ʢʠʩʣʦʪʘ. ʀʟ ʜʨʫʛʠʭ ʢʠʩʣʦʪ ʠʜʝʥʪʠʬʠʮʠ-
ʨʦʚʘʥʳ ʫʢʩʫʩʥʘʷ, ʤʫʨʘʚʴʠʥʘʷ, ʤʦʣʦʯʥʘʷ, ʷʥʪʘʨʥʘʷ, ʘʢʦʥʠʪʦʚʘʷ, ʭʣʦʨʦʛʝʥʦʚʘʷ, ʠʟʦʭʣʦʨʦʛʝʥʦʚʘʷ ʠ ʥʝ-
ʦʭʣʦʨʦʛʝʥʦʚʘʷ ʢʠʩʣʦʪʳ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʤʠʢʨʦ ʠ ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ, ʪʦ ʚ ʧʣʦʜʘʭ ʚʠʰʥʠ ʩʦʜʝʨʞʘʪʩʷ ʧʨʘʢʪʠ-
ʯʝʩʢʠ ʚʩʝ ʠʟ ʥʠʭ. ʅʘʠʙʦʣʝʝ ʧʦʣʝʟʥʳʝ ʜʣʷ ʦʨʛʘʥʠʟʤʘ ï ʵʪʦ ʢʘʣʠʡ, ʡʦʜ, ʬʪʦʨ, ʤʝʜʴ, ʞʝʣʝʟʦ, ʤʘʨʛʘʥʝʮ, 
ʮʠʥʢ, ʤʘʛʥʠʡ, ʬʦʩʬʦʨ, ʤʘʨʛʘʥʝʮ, ʢʘʣʴʮʠʡ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ.  

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʢʣʫʙʥʠʢʘ ʠ ʚʠʰʥʷ ʷʚʣʷʶʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʣʝʢʘʨʩʪʚʝʥʥʦ-ʪʝʭʥʠʯʝʩʢʠʤʠ 
ʢʫʣʴʪʫʨʘʤʠ, ʧʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʝʝ ʩʦʩʪʘʚʘ.  

ʎʝʣʴ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʦʷʣʘ ʚ ʪʦʤ, ʯʪʦʙʳ ʧʦʜʪʚʝʨʜʠʪʴ ʥʘʣʠʯʠʝ ʚ ʧʣʦʜʘʭ ʢʣʫʙʥʠʢʠ ʠ 
ʚʠʰʥʠ ʬʣʘʚʦʥʦʠʜʦʚ ʠ ʧʨʦʚʝʩʪʠ  ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʠʭ ʦʧʨʝʜʝʣʝʥʠʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ ʪʦʥʢʦʩʣʦʡ-
ʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʠ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʠ. 

ɺ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʠʤʝʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʫʙʣʠʢʘʮʠʡ, ʢʘʩʘʶʱʠʭʩʷ  ʧʨʠʤʝʥʝʥʠʷ 
ʢʣʫʙʥʠʢʠ ʠ ʚʠʰʥʠ ʧʨʠ ʣʝʯʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʂʣʫʙʥʠʢʘ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ ʣʝʯʝʥʠʠ ʧʨʦʩʪʫʜʳ, 
ʛʠʧʝʨʪʦʥʠʠ, ʟʘʙʦʣʝʚʘʥʠʡ ʤʦʯʝʧʦʣʦʚʦʡ ʩʠʩʪʝʤʳ, ʧʝʯʝʥʠ, ʩʫʩʪʘʚʦʚ, ʤʘʣʦʢʨʦʚʠʷ, ʧʦʜʘʛʨʳ, ʙʦʣʝʟʥʠ ɸʣʴ-
ʮʛʝʡʤʝʨʘ ʠ ʜʨ.  ɺ ʥʘʨʦʜʥʦʡ ʤʝʜʠʮʠʥʝ ʥʘʩʪʦʠ ʠ ʩʦʢ ʧʣʦʜʦʚ ʚʠʰʥʠ ʧʨʠʤʝʥʷʶʪ ʧʨʠ ʣʝʯʝʥʠʠ ʚʦʩʧʘʣʝʥʠʡ 
ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ, ʘʨʪʨʠʪʘʭ; ʦʪʚʘʨʳ ʣʠʩʪʴʝʚ ʠ ʧʦʙʝʛʦʚ ʧʨʠ ʢʨʦʚʦʪʝʯʝʥʠʷʭ, ʞʝʣʪʫʭʝ, ʧʦʚʨʝʞʜʝʥʠʷʭ 
ʢʦʞʥʦʛʦ ʧʦʢʨʦʚʘ. ʅʦ ʚ ʣʠʪʝʨʘʪʫʨʝ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʶʪ ʜʘʥʥʳʝ ʩʫʤʤʘʨʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʬʣʘʚʦʥʦ-
ʠʜʦʚ ʚ ʢʣʫʙʥʠʢʝ ʠ ʚʠʰʥʝ. ʇʨʠ ʦʮʝʥʢʝ ʢʘʯʝʩʪʚʘ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʠ ʬʠʪʦʧʨʝʧʘʨʘʪʦʚ, ʩʦʜʝʨʞʘʱʠʭ 
ʬʣʘʚʦʥʦʠʜʳ, ʥʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʡ ʤʝʪʦʜ ʘʥʘʣʠʟʘ, ʦʩʥʦ-
ʚʘʥʥʳʡ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʝʘʢʮʠʠ ʢʦʤʧʣʝʢʩʦʦʙʨʘʟʦʚʘʥʠʷ ʬʣʘʚʦʥʦʠʜʦʚ ʩ ʘʣʶʤʠʥʠʷ ʭʣʦʨʠʜʦʤ. ʌʦʪʦ-
ʤʝʪʨʠʯʝʩʢʠʡ ʤʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ  ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʨʘʟʜʝʣʝʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʦʩʥʦʚʘʥ ʥʘ ʘʜʜʠʪʠʚ-
ʥʦʩʪʠ ʟʥʘʯʝʥʠʡ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʚʩʝʭ ʢʦʤʧʦʥʝʥʪʦʚ ʩʤʝʩʠ ʧʨʠ ʦʜʥʦʡ ʜʣʠʥʝ ʚʦʣʥʳ. ʄʝʪʦʜ ʜʦʩʪʘ-
ʪʦʯʥʦ ʧʨʦʩʪ ʚ ʠʩʧʦʣʥʝʥʠʠ, ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʦʯʫʚʩʪʚʠʪʝʣʴʥʳʤ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʜʦʨʦʛʠʤ, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ 
ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʦʥʪʨʦʣʴʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʣʘʙʦʨʘʪʦʨʠʷʭ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʘ-
ʢʦʛʦ ʤʝʪʦʜʘ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʩʫʤʤʫ ʬʣʘʚʦʥʦʠʜʦʚ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʜʨʫʛʠʭ ʧʦʣʠʬʝʥʦʣʴʥʳʭ ʩʦʝʜʠʥʝ-
ʥʠʡ, ʥʝ ʦʙʨʘʟʫʶʱʠʭ ʢʦʤʧʣʝʢʩʘ ʩ ʘʣʶʤʠʥʠʝʤ ʭʣʦʨʠʜʘ ʚ ʩʨʝʜʝ 30-96% . ʂʘʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʷʛʦʜ 
ʢʣʫʙʥʠʢʠ, ʚʠʰʥʠ  ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʮʠʘʥʠʜʠʥʦʚʦʡ ʧʨʦʙʳ ʠ ʤʝʪʦʜʘ ʪʦʥʢʦʩʣʦʡʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ 
(ʊʉʍ). ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʮʠʘʥʠʜʠʥʦʚʦʡ ʧʨʦʙʳ ʚ ʢʦʣʙʳ  ʧʦʤʝʱʘʶʪ ʧʦ 1ʛ ʠʟʤʝʣʴʯʝʥʥʳʭ ʷʛʦʜ, ʟʘʪʝʤ ʧʨʠ-
ʣʠʚʘʣʠ 10 ʤʣ ʵʪʘʥʦʣʘ 90% ʠ ʥʘʛʨʝʚʘʣʠ ʥʘ ʚʦʜʷʥʦʡ ʙʘʥʝ. ʆʪʬʠʣʴʪʨʦʚʘʥʥʳʡ ʬʠʪʦʵʢʩʪʨʘʢʪ ʨʘʟʜʝʣʷʣʠ 
ʧʦʧʦʣʘʤ ʠ ʨʘʟʣʠʚʘʣʠ  ʚ 2 ʧʨʦʙʠʨʢʠ. ɺ ʢʘʞʜʫʶ ʧʨʦʙʠʨʢʫ ʧʨʠʙʘʚʠʣʠ ʧʦ 3 ʢʘʧʣʠ HCI (ʢʦʥʮʝʥʪʨʠʨʦʚʘʥ-
ʥʦʡ). ɺ ʦʜʥʫ ʠʟ 2 ʧʨʦʙʠʨʦʢ ʧʨʠʙʘʚʠʣʠ 0,02 ʛ ʮʠʥʢʦʚʦʡ ʧʳʣʠ ʠ ʥʘʛʨʝʚʘʣʠ ʥʘ ʚʦʜʷʥʦʡ ʙʘʥʝ (ʠʜʝʪ ʙʫʨʥʘʷ 
ʨʝʘʢʮʠʷ ʩ ʚʳʜʝʣʝʥʠʝʤ ʛʘʟʘ ʚ ʧʨʦʙʠʨʢʘʭ ʩ ʮʠʥʢʦʚʦʡ ʧʳʣʴʶ). ɺ ʧʨʦʙʠʨʢʘʭ ʧʦʷʚʠʣʩʷ ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʳʡ 
ʮʚʝʪ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʨʠʩʫʪʩʪʚʠʠ ʬʣʘʚʦʥʦʠʜʦʚ [1-3]. 

ʉ ʧʦʤʦʱʴʶ ʪʨʘʬʘʨʝʪʘ ʥʘʥʝʩʣʠ ʥʘ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʫʶ ʧʣʘʩʪʠʥʢʫ ʢʘʧʣʠ ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʘʩʪʚʦʨʘ 
ʢʚʝʨʮʝʪʠʥʘ ʠ ʩʧʠʨʪʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʵʢʩʪʨʘʢʪʘ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʢʘʯʝʩʪʚʝ ʨʘʩʪʚʦʨʘ ʠʩʧʦʣʴʟʦʚʘ-
ʣʠ ʩʠʩʪʝʤʫ ʥ-ʙʫʪʘʥʦʣ-ɻ ʪʘʥʦʣ-ʚʦʜʘ (5:3:2). ɺʳʩʫʰʝʥʥʫʶ ʥʘ ʚʦʟʜʫʭʝ ʧʣʘʩʪʠʥʢʫ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʚ ʩʧʨʝʡ-
ʢʘʤʝʨʫ ʠ ʩ ʧʦʤʦʱʴʶ ʧʫʣʴʚʝʨʠʟʘʪʦʨʘ ʨʘʩʧʳʣʷʶʪ ʥʘ ʥʝʝ ʨʘʩʪʚʦʨ 3%-ʥʦʛʦ ʚʘʥʠʣʠʥʘ,  ʩʫʰʘʪ ʚ ʩʫʰʠʣʴ-
ʥʦʤ ʰʢʘʬʫ. ɺʳʩʫʰʝʥʥʫʶ ʧʣʘʩʪʠʥʢʫ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʚ ʋʌ-ʢʘʙʠʥʝʪ çʃʝʥʭʨʦʤè  (250ï366 ʥʤ), ʛʜʝ ʧʦʜ 
ʜʝʡʩʪʚʠʝʤ ʋʌ-ʣʫʯʝʡ ʧʦʷʚʣʷʶʪʩʷ ʦʢʨʘʰʝʥʥʳʝ ʚ ʞʝʣʪʳʝ ʠ ʢʨʘʩʥʳʝ ʮʚʝʪʘ ʧʷʪʥʘ (ʨʠʩ.1), ʯʪʦ ʩʚʠʜʝʪʝʣʴ-
ʩʪʚʫʝʪ ʦ ʧʨʠʩʫʪʩʪʚʠʠ ʚ ʥʝʡ ʬʣʘʚʦʥʦʠʜʦʚ [1-3]. 

ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʬʣʘʚʦʥʦʠʜʦʚ ʚ ʢʣʫʙʥʠʢʝ ʠ ʚʠʰʥʝ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʩʧʝʢʪʨʦ-
ʬʦʪʦʤʝʪʨʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ. ɺ ʤʝʨʥʫʶ ʢʦʣʙʫ (25 ʤʣ) ʧʦʤʝʱʘʶʪ 5 ʤʣ ʧʨʦʬʠʣʴʪʨʦʚʘʥʥʦʛʦ ʚʦʜʥʦ-
ʩʧʠʨʪʦʚʦʛʦ ʵʢʩʪʨʘʢʪʘ, ʜʦʙʘʚʣʷʶʪ 5 ʤʣ 2% ʨʘʩʪʚʦʨʘ ʘʣʶʤʠʥʠʷ ʭʣʦʨʠʜʘ, 0,5 ʤʣ 33% ʨʘʩʪʚʦʨʘ ʫʢʩʫʩʥʦʡ 
ʢʠʩʣʦʪʳ ʠ ʜʦʚʦʜʷʪ ʦʙʲʝʤ ʢʦʣʙʳ 90% ʵʪʘʥʦʣʦʤ ʜʦ ʤʝʪʢʠ. ʏʝʨʝʟ 30 ʤʠʥ ʠʟʤʝʨʷʶʪ ʦʧʪʠʯʝʩʢʫʶ ʧʣʦʪʥʦʩʪʴ 
ʠʩʧʳʪʫʝʤʦʛʦ ʨʘʩʪʚʦʨʘ ʠ ʨʘʩʪʚʦʨʘ ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʙʨʘʟʮʘ ʢʚʝʨʮʝʪʠʥʘ ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 370 ʥʤ ʚ ʢʶʚʝʪʝ 
ʩ ʪʦʣʱʠʥʦʡ ʩʣʦʷ 10 ʤʤ. ɺ ʢʘʯʝʩʪʚʝ ʨʘʩʪʚʦʨʘ ʩʨʘʚʥʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪ ʨʘʩʪʚʦʨ ʠʟ 5 ʤʣ ʠʩʩʣʝʜʫʝʤʦʛʦ ʵʢʩ-

https://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D1%82%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
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ʪʨʘʢʪʘ, ʢʦʪʦʨʳʡ ʧʦʤʝʱʘʶʪ ʚ ʤʝʨʥʫʶ ʢʦʣʙʫ (25 ʤʣ), ʜʦʙʘʚʣʷʶʪ 0,5ʤʣ 33% ʨʘʩʪʚʦʨʘ ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ ʠ 
ʜʦʚʦʜʷʪ ʦʙʲʝʤ ʢʦʣʙʳ 90% ʵʪʘʥʦʣʦʤ ʜʦ ʤʝʪʢʠ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʠʟʤʝʨʷʶʪ ʦʧʪʠʯʝʩʢʫʶ ʧʣʦʪʥʦʩʪʴ ʢʚʝʨʮʝ-
ʪʠʥʘ, ʧʨʠʛʦʪʦʚʣʝʥʥʦʛʦ ʘʥʘʣʦʛʠʯʥʦ ʠʩʧʳʪʫʝʤʦʤʫ ʨʘʩʪʚʦʨʫ. 

 

 
                       ʙ)                                                              ʚ) 

ʉʡʪ.1. ʇʚʩʙʠʧʛʙʛʱʞʞʪʸ ʨʸʫʦʙ ʦʙ ʨʤʙʪʫʡʦʣʙʮ ʛ ʌʍ-ʣʙʚʡʦʞʫʞ çʄʞʦʮʩʧʥè, ɛ= 366 ʦʥ: 
ʙ) ʛʴʫʸʱʣʙ ʣʤʬʚʦʡʣʡ, ʚ) ʛʴʫʸʱʣʙ ʛʡʱʦʡ 

 
ʌʣʘʚʦʥʦʠʜʳ - ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʧʨʠʨʦʜʥʳʝ ʩʦʝʜʠʥʝʥʠʷ,  ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʤʥʦʛʦʛʨʘʥʥʳ. 

ɺ ʨʘʚʥʦʡ ʤʝʨʝ ʦʥʠ ʠʥʪʝʨʝʩʥʳ ʢʘʢ ʦʙʲʝʢʪʳ ʠʟʫʯʝʥʠʷ ʚ ʙʦʪʘʥʠʢʝ, ʬʘʨʤʘʢʦʛʥʦʟʠʠ, ʬʠʪʦʭʠʤʠʠ ʠ ʦʩʦʙʝʥ-
ʥʦ ʚ ʬʘʨʤʘʮʠʠ ʠ ʤʝʜʠʮʠʥʝ.  ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʦ ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʝ ʬʣʘʚʦʥʦʠʜʦʚ ʚ 
ʧʝʨʝʩʯʝʪʝ ʥʘ ʢʚʝʨʮʝʪʠʥ ʚ ʩʧʠʨʪʦʚʳʭ ʵʢʩʪʨʘʢʪʘʭ ʧʣʦʜʦʚʦ-̫ ʛʦʜʥʳʭ ʢʫʣʴʪʫʨ. ʇʨʦʮʝʥʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ 
ʬʣʘʚʦʥʦʠʜʦʚ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʢʚʝʨʮʝʪʠʥ ʩʦʩʪʘʚʠʣʦ ï ʢʣʫʙʥʠʢʘ 0,29%; ʚʠʰʥʷ 0,20%. 
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Ã´º 581.6 

Å°À°ºÂµÀ¸ÁÂ¸º° ²¸´¾² À¾´° viburnum l .  
² ´µ½´À°À¸¸ Å°º°Á¸¸ 

³ÞàÔÕÕÒÐ ³ÐÛØÝÐ ½ØÚÞÛÐÕÒÝÐ 
ʂʘʥʜ. ʙʠʦʣ. ʥʘʫʢ, 

ʌɻɹʅʋ çʅʀʀɸʇ ʍʘʢʘʩʠʠè 
 

ɹʦʦʧʫʙʯʡʸ: ʇʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʤʥʦʛʦʣʝʪʥʠʭ ʠʩʧʳʪʘʥʠʡ ʚʠʜʦʚ ʨʦʜʘ Viburnum L. ʨʘʟʥʦʛʦ ʧʨʦʠʩʭʦʞ-
ʜʝʥʠʷ ʚ ʩʪʝʧʥʦʡ ʟʘʩʫʰʣʠʚʦʡ ʟʦʥʝ ʍʘʢʘʩʠʠ. ʇʨʦʚʦʜʠʪʩʷ ʢʦʤʧʣʝʢʩʥʘʷ ʦʮʝʥʢʘ ʨʠʪʤʘ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ 
ʨʘʩʪʝʥʠʡ, ʥʘʣʠʯʠʝ ʩʘʤʦʩʝʚʘ, ʨʘʟʤʝʨʳ ʧʣʦʜʦʚ, ʩʝʤʷʥ ʚ ʥʦʚʳʭ ʫʩʣʦʚʠʷʭ ʧʨʦʠʟʨʘʩʪʘʥʠʷ, ʘ ʪʘʢʞʝ ʟʠʤʦ-
ʩʪʦʡʢʦʩʪʴ, ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ, ʚʦʟʤʦʞʥʦʩʪʠ ʚʥʝʜʨʝʥʠʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʚʠʜʳ ʨʦʜʘ Viburnum, ʩʪʝʧʥʘʷ ʟʦʥʘ, ʠʩʧʳʪʘʥʠʝ, ʍʘʢʘʩʠʷ, ʨʠʪʤ ʨʘʟʚʠʪʠʷ, ʠʟʤʝʥʯʠ-
ʚʦʩʪʴ ʧʨʠʟʥʘʢʦʚ. 
 
CHARACTERISTIC SPECIES OF THE GENUS VIBURNUM L. IN THE ARBORETUM OF THE REPUBLIC 

OF KHAKASSIA 
 

Gordeeva Galina Nikolaevna 
 

Abstract: the results of long-term tests of species of genus Viburnum L. of different origin in the steppe arid 
zone of Khakassia are Shown. A comprehensive assessment of the rhythm of plant growth and development, 
the presence of self-seeding, the size of the fruit, seeds in the new conditions of growth, as well as winter har-
diness, prospects, the possibility of introduction into production. 
Key words: Species of the genus Viburnum, of the steppe zone, testing, Khakassia, the rhythm of develop-
ment, variability of signs. 

 
ʈʦʜ ʢʘʣʠʥʘ (Viburnum L.) ʦʙʲʝʜʠʥʷʝʪ ʦʢʦʣʦ 200 ʚʠʜʦʚ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚ ɽʚʨʦʧʝ, ʉʝʚʝʨʥʦʡ 

ɸʬʨʠʢʝ, ʚ ɸʟʠʠ, ʚ ʉʝʚʝʨʥʦʡ, ʮʝʥʪʨʘʣʴʥʦʡ ʠ, ʯʘʩʪʴʶ, ʖʞʥʦʡ ɸʤʝʨʠʢʝ [1]. ɺʦ ʬʣʦʨʝ ʍʘʢʘʩʠʠ ʠʟʚʝʩʪʝʥ ʦʜʠʥ 
ʚʠʜ ʢʘʣʠʥʳ ï Viburnum opulus L. ╖ ʪʠʧʠʯʥʳʡ ʤʝʟʦʬʠʪ, ʧʨʠʫʨʦʯʝʥʥʳʡ ʢ ʚʣʘʞʥʳʤ ʤʝʩʪʦʦʙʠʪʘʥʠʷʤ [2]. 

ɼʝʥʜʨʘʨʠʡ ʠʥʩʪʠʪʫʪʘ ʨʘʩʧʦʣʦʞʝʥ ʚ ʍʘʢʘʩʠʠ ʚ ʩʫʭʦʩʪʝʧʥʦʡ ʧʦʜʟʦʥʝ ʩʪʝʧʥʦʡ ʟʦʥʳ, ʥʘ ʚʪʦʨʦʡ 
ʥʘʜʧʦʡʤʝʥʥʦʡ ʪʝʨʨʘʩʝ ʨ. ɸʙʘʢʘʥ. ʂʣʠʤʘʪ ʨʝʟʢʦ-ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ, ʛʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʜʦʩʪʠ-
ʛʘʝʪ 300 ʤʤ. ʆʩʥʦʚʥʦʝ ʠʭ ʢʦʣʠʯʝʩʪʚʦ (ʦʢʦʣʦ 60%) ʚʳʧʘʜʘʝʪ ʚ ʚʠʜʝ ʣʠʚʥʝʚʳʭ ʜʦʞʜʝʡ ʚ III ʜʝʢʘʜʝ ʠʶʣʷ 
ʠ ʚ ʘʚʛʫʩʪʝ. ʅʘʠʙʦʣʝʝ ʞʘʨʢʠʝ ʜʥʠ ʧʨʠʭʦʜʷʪʩʷ ʥʘ ʠʶʣʴ, ʢʦʛʜʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 
+38Áʉ ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ ʚ ʧʦʩʣʝʧʦʣʫʜʝʥʥʦʝ ʚʨʝʤʷ 5-7 %. ɿʠʤʳ ʤʦʨʦʟʥʳʝ (ʩʨʝʜ-
ʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʷʥʚʘʨʷ -21Áʉ), ʬʝʚʨʘʣʴ ʦʪʣʠʯʘʝʪʩʷ ʚʝʪʨʘʤʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʟʜʫʭʘ -38-40Áʉ, 
ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʧʨʦʠʩʭʦʜʠʪ ʛʣʫʙʦʢʦʝ ʧʨʦʤʝʨʟʘʥʠʝ ʧʦʯʚʳ ï ʜʦ 3 ʤ. ɿʠʤʥʠʭ ʦʩʘʜʢʦʚ ʚʳʧʘʜʘʝʪ ʤʘʣʦ, 
ʛʣʫʙʠʥʘ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʚ ʜʝʥʜʨʘʨʠʠ ʜʦʩʪʠʛʘʝʪ 15-17 ʩʤ. ɺʝʩʥʘ ʢʦʨʦʪʢʘʷ (ʪʨʠ ʥʝʜʝʣʠ), ʭʦʣʦʜʥʘʷ, ʩ 
ʚʦʟʚʨʘʪʥʳʤʠ ʟʘʤʦʨʦʟʢʘʤʠ ʜʦ -5Áʉ ʚ ʤʘʝ - I ʜʝʢʘʜʝ ʠʶʥʷ ʠ ʩʠʣʴʥʳʤʠ ʚʝʪʨʘʤʠ ʚ ʤʘʝ, ʜʦʩʪʠʛʘʶʱʠʤʠ 25-
30 ʤ/ʩʝʢ. ʆʩʝʥʴ ʜʣʠʥʥʘʷ, ʧʨʦʭʣʘʜʥʘʷ, ʩʫʭʘʷ ʩ ʧʝʨʚʳʤʠ ʥʝʙʦʣʴʰʠʤʠ ʟʘʤʦʨʦʟʢʘʤʠ (ʜʦ -5Áʉ) ʚʦ II ʜʝʢʘʜʝ 
ʩʝʥʪʷʙʨʷ. ʇʦʯʚʳ ʪʝʤʥʦ-ʢʘʰʪʘʥʦʚʳʝ, ʢʘʨʙʦʥʘʪʥʳʝ, ʩ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤʠ ʩʚʦʡ-
ʩʪʚʘʤʠ ʜʣʷ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ ʠ ʱʝʣʦʯʥʦʡ ʨʝʘʢʮʠʝʡ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ [3]. ɺʩʝ ʨʘʩʪʝʥʠʷ ʚ ʜʝʥʜʨʘʨʠʠ 
ʚʳʨʘʱʠʚʘʶʪʩʷ ʧʨʠ ʦʙʷʟʘʪʝʣʴʥʦʤ ʧʦʣʠʚʝ ʨʝʯʥʦʡ ʠ ʚʦʜʦʧʨʦʚʦʜʥʦʡ ʚʦʜʦʡ. 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʨʘʩʪʝʥʠʡ ʧʨʦʚʦʜʠʣʠ ʬʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʠʭ ʨʦʩʪʦʤ ʠ ʨʘʟʚʠʪʠʝʤ [4], 
ʟʠʤʦʩʪʦʡʢʦʩʪʴ ʠ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʤʝʪʦʜʠʢʘʤ ʇ.ʀ. ʃʘʧʠʥʘ, ʅ.ʀ. ʃʠʭʦʚʠʜ [5, 6]. ʃʠʪʝʨʘ-
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ʪʫʨʥʳʝ ʜʘʥʥʳʝ ʧʦ ʧʨʦʠʩʭʦʞʜʝʥʠʶ ʚʠʜʘ, ʣʘʪʠʥʩʢʠʝ ʥʘʟʚʘʥʠʷ ʚʠʜʦʚ  ╖  ʧʦ çɼʝʨʝʚʴʷ ʠ ʢʫʩʪʘʨʥʠʢʠ ʉʉʉʈè 
[1], ʉ. ʂ. ʏʝʨʝʧʘʥʦʚʫ [7]. ʋʨʦʚʥʠ ʠʟʤʝʥʯʠʚʦʩʪʠ ʦʮʝʥʠʚʘʣʠ ʧʦ ʰʢʘʣʝ ʉ.ɸ. ʄʘʤʘʝʚʘ [8]. 

ɺ ʜʝʥʜʨʘʨʠʠ ʠʥʩʪʠʪʫʪʘ ʧʨʦʭʦʜʠʣʦ ʠʩʧʳʪʘʥʠʝ 11 ʚʠʜʦʚ ʢʘʣʠʥ ʨʘʟʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ: ʠʟ ʩʝʢʮʠʠ 
Lantana Spach. ï Viburnum lantana L.; Viburnum burejaeticum Rgl. et Herd.; Viburnum macrocephalum Fort.; 
ʠʟ ʩʝʢʮʠʠ Pseudotimes Clarke ï Viburnum furcatum Blume ex Maxim.; ʠʟ ʩʝʢʮʠʠ Lentago (Raf.) DC. ï Vibur-
num lentago L.; ʠʟ ʩʝʢʮʠʠ Odontotinus Rehd. ï Viburnum wrightii Mig.; ʠʟ ʩʝʢʮʠʠ Opulus DC. - Viburnum 
pauciflorum Pylaie.; Viburnum opulus L.; Viburnum sargentii Koehne. ɸ ʪʘʢʞʝ ʬʦʨʤʳ ʢʘʣʠʥʳ ʦʙʳʢʥʦʚʝʥʦʡ 
ï Viburnum opulus f. nanum (David.) Zabel) ʠ Viburnum opulus f. roseum (L.) Hegi. (f. sterilis DC.). 

ɼʚʘ ʚʠʜʘ ʧʦʛʠʙʣʠ ʩʨʘʟʫ, ʥʝ ʧʝʨʝʟʠʤʦʚʘʚ - Viburnum wrightii ʠ Viburnum furcatum. ʂʘʣʠʥʘ ʦʙʳʢʥʦ-
ʚʝʥʥʘʷ, ʩʪʝʨʠʣʴʥʘʷ ʙʫʣʴʜʝʥʝʞ (ʉʥʝʞʥʳʡ ʰʘʨ) ʝʞʝʛʦʜʥʦ ʦʙʤʝʨʟʘʣʘ ʠ ʥʝ ʮʚʝʣʘ [7]. ʆʩʪʘʣʴʥʳʝ ʚʠʜʳ 
ʧʨʦʭʦʜʠʣʠ ʠʩʧʳʪʘʥʠʝ ʥʝ ʦʜʥʦ ʜʝʩʷʪʠʣʝʪʠʝ ʜʣʷ ʮʝʣʝʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʝ ʥʘʩʝʣʝʥʥʳʭ 
ʧʫʥʢʪʦʚ ʠ ʢʘʢ ʧʠʱʝʚʳʝ ʨʘʩʪʝʥʠʷ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ʜʝʥʜʨʘʨʠʠ ʧʨʦʠʟʨʘʩʪʘʶʪ ʯʝʪʳʨʝ ʚʠʜʘ ʢʘʣʠʥ (ʪʘʙʣ. 1). ʋ ʚʩʝʭ ʩʦʣʠʜʥʳʡ 
ʚʦʟʨʘʩʪ (ʚ ʩʨʝʜʥʝʤ 40,7 ʣʝʪ), ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʡ ʦ ʭʦʨʦʰʝʡ ʘʜʘʧʪʘʮʠʠ ʚʠʜʦʚ ʢ ʥʦʚʳʤ ʫʩʣʦʚʠʷʤ ʧʨʦ-
ʠʟʨʘʩʪʘʥʠʷ. 
 

ʋʙʚʤʡʯʙ 1 
ʎʙʩʙʣʫʞʩʡʪʫʡʣʙ ʛʡʝʧʛ ʩʧʝʙ ʛ Viburnum L. ʛ ʝʞʦʝʩʙʩʡʡ 

 
 
ˉʧ 

 
 

ʅʘʟʚʘʥʠʝ ʚʠʜʘ 

 
 

ɸʨʝʘʣ ʧʨʦʠʟ-
ʨʘʩʪʘʥʠʷ 

 
 

ɺʦʟʨʘʩʪ, 
ʣʝʪ 

 
 

ɺʳʩʦ- 
ʪʘ ʨʘʩʪʝ-
ʥʠʡ, ʤ 

ʕʢʦʣʦ-
ʛʠʯʝʩ-
ʢʘʷ 
ʛʨʫʧʧʘ 

 
ɿʠʤʦʩ-
ʪʦʡʢʦʩʪʴ, 
ʙʘʣʣ 

 
ʇʝʨʩʧʝʢʪʠʚʥʦʩʪʴ, 

ʙʘʣʣ 

1 Viburnum opulus ɽʚʨʦʧʘ, ʂʘʚ-
ʢʘʟ, ʉʠʙʠʨʴ, 
ɸʟʠʷ, ɼɺ 

43 1,7-2,0 ʄ I I 

2 Viburnum sar-
gentii 

ɺʦʩʪ. ʉʠʙʠʨʴ, 
ɸʤʫʨʩ. ʦʙʣ. 
ɼʘʣʴ. ɺʦʩʪʦʢ,  
ʂʠʪʘʡ, ʂʦʨʝʷ, 
ʗʧʦʥʠʷ 

43 2,5 ʄ I I 

3 Viburnum lantana ɽʚʨʦʧʘ, ʂʘʚ-
ʢʘʟ, ʉʝʚ. ɸʬ-
ʨʠʢʘ ʄʘʣʘʷ 
ɸʟʠʷ, ʀʨʘʥ 

43 2,0 ʂʄ I-II II 

4 Viburnum bu-
rejaeticum 

ɸʤʫʨʩ. ʦʙʣ, 
ʍʘʙʘʨ. ʢʨ, ʂʠ-
ʪʘʡ, ʂʦʨʝʷ 

34 2,2 ʄ I I 

 
ɺʳʩʦʪʘ ʨʘʩʪʝʥʠʡ ʚ ʜʝʥʜʨʘʨʠʠ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ, ʯʝʤ ʚ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʷʭ, ʩʢʘʟʳʚʘʶʪʩʷ ʫʩʣʦ-

ʚʠʷ ʧʨʦʠʟʨʘʩʪʘʥʠʷ [1]. ɼʘʥʥʳʝ ʚʠʜʳ ʠʤʝʶʪ ʙʦʣʴʰʠʝ ʘʨʝʘʣʳ ʧʨʦʠʟʨʘʩʪʘʥʠʷ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 
ʧʣʘʩʪʠʯʥʦʩʪʠ ʨʘʩʪʝʥʠʡ, ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ʚ ʧʨʦʮʝʩʩʝ ʠʩʪʦʨʠʠ ʠʭ ʩʪʘʥʦʚʣʝʥʠʷ. ʇʦ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʨʠ-
ʫʨʦʯʝʥʥʦʩʪʠ ʥʘʙʣʶʜʘʝʤʳʝ ʢʘʣʠʥʳ ʷʚʣʷʶʪʩʷ ʤʝʟʦʬʠʪʘʤʠ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ Viburnum lantana (ʢʩʝʨʦʤʝ-
ʟʦʬʠʪ), ʚʩʝ ʥʫʞʜʘʶʪʩʷ ʚ ʧʦʣʠʚʝ, Viburnum sargentii, Viburnum burejaeticum ʭʦʨʦʰʦ ʚʳʥʦʩʷʪ ʧʦʣʫʪʝʥʴ. 

ʇʨʦʭʦʞʜʝʥʠʝ ʦʩʥʦʚʥʳʭ ʬʝʥʦʬʘʟ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʚʟʨʦʩʣʳʭ ʦʩʦʙʝʡ ʥʘʙʣʶʜʘʝʤʳʭ ʢʘʣʠʥ ʧʨʦʠʩ-
ʭʦʜʠʪ ʧʦʯʪʠ ʚ ʧʦʩʪʦʷʥʥʳʝ ʩʨʦʢʠ ʚ ʪʝʯʝʥʠʝ ʚʟʷʪʦʛʦ ʧʝʨʠʦʜʘ (2010-2017 ʛʛ.) (ʪʘʙʣ. 2). ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʶʪ 
ʟʥʘʯʝʥʠʷ ʢʚʘʜʨʘʪʠʯʝʩʢʦʛʦ ʦʪʢʣʦʥʝʥʠʷ ʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʘʨʠʘʮʠʠ. ʅʘʯʘʣʦ ʨʘʟʚʠʪʠʷ ʚʝʛʝʪʘʪʠʚʥʳʭ ʧʦʯʝʢ 
ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʪʨʝʪʴʶ ʜʝʢʘʜʫ ʘʧʨʝʣʷ, ʛʝʥʝʨʘʪʠʚʥʳʭ ï ʚ ʧʝʨʚʦʡ ʜʝʢʘʜʝ ʤʘʷ. ʉʨʝʜʥʷʷ ʜʘʪʘ ʨʘʩʧʫʩʢʘʥʠʷ 
ʧʝʨʚʦʛʦ ʥʘʩʪʦʷʱʝʛʦ ʣʠʩʪʘ ʫ ʢʨʘʩʥʦʧʣʦʜʥʳʭ ʢʘʣʠʥ ʥʘʩʪʫʧʘʝʪ ʚʦ ʚʪʦʨʦʡ ʜʝʢʘʜʝ ʤʘʷ, ʘ ʯʝʨʥʦʧʣʦʜʥʳʭ ï ʚ 
ʧʝʨʚʦʡ. ʉʨʦʢ ʮʚʝʪʝʥʠʷ ʚʠʜʦʚ Viburnum ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʧʝʨʚʫʶ ʜʝʢʘʜʫ ʠʶʥʷ. 
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ʋʙʚʤʡʯʙ 2 
ʉʡʫʥ ʩʧʪʫʙ ʡ ʩʙʠʛʡʫʡʸ ʛʡʝʧʛ ʩʧʝʙ Viburnum ʛ ʝʞʦʝʩʙʩʡʡ 

 
ʅʘʟʚʘʥʠʝ 
ʚʠʜʘ 

ʌʝʥʦʣʦʛʠʯʝʩʢʠʝ ʬʘʟʳ ʂʦʵʬ- 
ʬʠʮʠ- 
ʝʥʪ ʚʘ-
ʨʠʘʮʠʠ, 
Vʩʨ, % 

ʌ, 
ʘʪʠʧʠʯ-
ʥʦʩʪʴ 

ʨʘʟʚʠʪʠʝ ʧʦʷʚʣʝ-
ʥʠʝ 
1 ʥʘʩʪʦ-
ʷʱʝʛʦ 
ʣʠʩʪʘ 

ʮʚʝʪʝʥʠʝ ʩʦʟ- 
ʨʝʚʘ- 
ʥʠʝ 
ʧʣʦ-
ʜʦʚ 

ʧʦʷʚ-
ʣʝʥʠʝ 
ʦʩʝʥ-
ʥʝʡ 
ʦʢʨʘʩ-
ʢʠ ʣʠ-
ʩʪʴʝʚ 

ʥʘ-
ʯʘ- 
ʣʦ  
ʣʠʩ- 
ʪʦ-
ʧʘʜʘ 

ʚʝʛʝ-
ʪʘ-
ʪʠʚ-
ʥʳʭ 
ʧʦʯʝʢ 

ʛʝʥʝ-
ʨʘ-
ʪʠʚ-
ʥʳʭ 
ʧʦ-
ʯʝʢ 

ʥʘ-
ʯʘ-
ʣʦ 

ʢʦ- 
ʥʝʮ 

Viburnum 
opulus 

29.4/

2* 

 

6.5/4 
 

15.5/3 
 

5.6/3 
 

16.6/2 
 

1.9/5 
 

29.9/4 
 

20.9/
1 
 

6,3 -0,003 

Viburnum 
sargentii 

28.4/
1 
 

6.5/4 
 

11.5/1 
 

11.6/
2 
 

22.6/2 
 

10.9/1 
 

7.9/4 
 

17.9/
2 
 

4,7 0,04 

Viburnum 
lantana 

26.4/
1 
 

4.5/6 
 

6.5/1 
 

2.6/3 
 

11.6/1 
 

16.9/3 
 

30.8/3 
 

26.9/
2 
 

2,8 -0,07 

Viburnum 
burejaeti-

cum 

24.4/
1 
 

11.5/
3 
 

3.5/2 
 

6.6/2 
 

22.8/2
0 
 

22.8/2
0 
 

24.8/5 
 

24.8/
5 
 

8,6 0,03 

* - ʩʨʝʜʥʷʷ ʬʝʥʦʜʘʪʘ ʟʘ ʨʷʜ ʣʝʪ, ʯʝʨʝʟ ʜʨʦʙʴ ï ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ. 
 

ʇʝʨʠʦʜ ʮʚʝʪʝʥʠʷ ʟʘʥʠʤʘʝʪ, ʚ ʩʨʝʜʥʝʤ, 11,25 ° 0,4 ʜʥʝʡ. ɼʣʷ Viburnum burejaeticum ʠ Viburnum 
lantana ʭʘʨʘʢʪʝʨʥʦ ʚʪʦʨʠʯʥʦʝ ʟʘʮʚʝʪʘʥʠʝ ʚ ʘʚʛʫʩʪʝ, ʢʦʛʜʘ ʥʘʯʠʥʘʝʪʩʷ ʧʝʨʠʦʜ ʜʦʞʜʝʡ, ʥʦ ʩʬʦʨʤʠʨʦ-
ʚʘʪʴ ʧʣʦʜʳ ʠ ʩʝʤʝʥʘ ʦʥʠ ʫʞʝ ʥʝ ʫʩʧʝʚʘʶʪ. ɺʪʦʨʠʯʥʦʝ ʮʚʝʪʝʥʠʝ ʧʨʦʜʦʣʞʘʝʪʩʷ ʜʦ ʧʝʨʚʳʭ ʟʘʤʦʨʦʟʢʦʚ. 
ʉʦʟʨʝʚʘʥʠʝ ʧʣʦʜʦʚ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʪʨʝʪʴʶ ʜʝʢʘʜʫ ʘʚʛʫʩʪʘ (Viburnum burejaeticum) ʠ ʚ ʩʝʥʪʷʙʨʝ. ʎʚʝʪʝ-
ʥʠʝ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʣʦʜʦʚ ʫ ʢʘʣʠʥ ʧʨʦʠʩʭʦʜʠʪ ʝʞʝʛʦʜʥʦ. ʇʦʷʚʣʝʥʠʝ ʦʩʝʥʥʝʡ ʦʢʨʘʩʢʠ ʣʠʩʪʴʝʚ ʢʦʣʝʙ-
ʣʝʪʩʷ ʫ ʚʠʜʦʚ Viburnum ʩ ʢʦʥʮʘ ʘʚʛʫʩʪʘ ʜʦ ʪʨʝʪʴʝʡ ʜʝʢʘʜʳ ʩʝʥʪʷʙʨʷ. ʇʦ ʤʝʨʝ ʠʟʤʝʥʝʥʠʷ ʦʢʨʘʩʢʠ ʣʠ-
ʩʪʴʝʚ, ʧʨʦʠʩʭʦʜʠʪ ʠʭ ʦʧʘʜ. 
 

 
ʉʡʪ. ʁʠʥʞʦʰʡʛʧʪʫʵ ʣʧʶʭʭʡʯʡʞʦʫʧʛ ʛʙʩʡʙʯʡʡ ʨʧ ʭʞʦʧʭʙʠʙʥ ʩʙʠʛʡʫʡʸ 

ʛʡʝʧʛ Viburnum 

0

2

4

6

8
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͍͔͎͔ͭΦ 
ͨͦ;͙͟ 

͎͔͔ͤͪ͊ͭΦ 
ͨͦ;͙͟ 

ͤ͊ͫͭΦ 
͙ͫͭ͡ 

ͤ͊;Φ 
ͼ͍͔ͭΦ 

ͦͤ͟Φ 
ͼ͍͔ͭΦ 

ͫͦͪ͘Φ 
ͨͦ͒͡Φ 

͔ͦͫͤΦ 
ͦͪ͟Φ 
͙ͫͭ͡Φ 

ͤ͊;Φ 
͙ͫͭͦͨ͡Φ 

V, % 

Viburnum lanata Viburnum opulus

Viburnum burejaeticum Viburnum sargentii
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ɿʥʘʯʝʥʠʷ ʬʝʥʦʣʦʛʠʯʝʩʢʦʡ ʘʪʠʧʠʯʥʦʩʪʠ ʙʣʠʟʢʠ ʢ ʥʫʣʶ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʫʩʣʦʚʠʷ ʜʝʥʜʨʘʨʠʷ ʜʣʷ 
ʭʘʨʘʢʪʝʨʠʟʫʝʤʳʭ ʚʠʜʦʚ ʷʚʣʷʶʪʩʷ ʦʧʪʠʤʘʣʴʥʳʤʠ. 

ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚʘʨʠʘʮʠʠ ʥʘʩʪʫʧʣʝʥʠʷ ʬʝʥʦʣʦʛʠʯʝʩʢʠʭ ʬʘʟ ʦʯʝʥʴ ʥʠʟʢʘʷ ʠ 
ʥʠʟʢʘʷ ï ʦʪ 2,8 ʜʦ 8,6 %, ʫ ʚʩʝʭ ʥʘʙʣʶʜʘʝʤʳʭ ʚʠʜʦʚ (ʪʘʙʣ. 2) [8]. ʃʠʰʴ ʫ Viburnum burejaeticum ʨʘʟʚʠ-
ʪʠʝ ʧʝʨʚʦʛʦ ʥʘʩʪʦʷʱʝʛʦ ʣʠʩʪʘ ʠʤʝʝʪ ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʚʘʨʴʠʨʦʚʘʥʠʷ ʚ ʪʝʯʝʥʠʝ ʠʟʫʯʘʝʤʦʛʦ ʧʝʨʠʦʜʘ 
(ʈʠʩ.). ʋ ʜʘʥʥʦʛʦ ʚʠʜʘ ʦʩʝʥʥʷʷ ʦʢʨʘʩʢʘ ʣʠʩʪʴʝʚ ʚ ʨʘʟʥʳʝ ʧʦ ʧʦʛʦʜʥʳʤ ʫʩʣʦʚʠʷʤ ʛʦʜʳ ʧʨʦʷʚʣʷʝʪʩʷ ʚ 
ʨʘʟʥʳʝ ʩʨʦʢʠ. ʆʙʳʯʥʦ ʟʝʣʝʥʘʷ ʦʢʨʘʩʢʘ ʜʝʨʞʠʪʩʷ ʜʦ ʧʝʨʚʳʭ ʟʘʤʦʨʦʟʢʦʚ (II ʜʝʢʘʜʘ ʩʝʥʪʷʙʨʷ - 5 ï 7Ü ʉ), 
ʟʘʪʝʤ ʣʠʩʪʴʷ ʤʦʛʫʪ ʧʫʨʧʫʨʦʚʝʪʴ, ʥʦ, ʚ ʦʩʥʦʚʥʦʤ, ʯʝʨʥʝʶʪ. ʅʝ ʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʚʝʩʥʦʡ Viburnum burejaeti-
cum ʦʪʨʘʩʪʘʝʪ ʚ ʧʦʩʪʦʷʥʥʳʝ ʩʨʦʢʠ, ʥʝ ʧʦʚʨʝʞʜʘʷʩʴ ʟʘʤʦʨʦʟʢʘʤʠ ʠʣʠ ʚʝʪʨʦʤ. ʅʦ ʥʝʦʙʭʦʜʠʤʦ ʫʯʝʩʪʴ, 
ʯʪʦ ʧʨʦʠʟʨʘʩʪʘʥʠʝ ʢʘʣʠʥ ʧʨʦʠʩʭʦʜʠʪ ʧʦʜ ʝʩʪʝʩʪʚʝʥʥʦʡ ʟʘʱʠʪʦʡ ʥʘʩʘʞʜʝʥʠʡ ʚ ʜʝʥʜʨʘʨʠʠ. ʇʦʵʪʦʤʫ ʦʪ-
ʨʠʮʘʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʠʩʩʫʰʝʥʠʝ ʚʝʪʨʦʤ ʥʝ ʜʝʡʩʪʚʫʝʪ ʪʘʢ ʧʘʛʫʙʥʦ, ʠ ʨʘʩʪʝʥʠʷ ʧʦʚʨʝ-
ʞʜʘʶʪʩʷ ʨʝʜʢʦ.  

ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʣʦʜʦʚ ʠ ʩʝʤʷʥ ʠʟʫʯʘʝʤʳʭ ʨʘʟʥʳʭ ʚʠʜʦʚ Viburnum ʠʤʝʶʪ ʧʦʯʪʠ 
ʦʜʠʥʘʢʦʚʫʶ ʜʣʠʥʫ ʠ ʰʠʨʠʥʫ (ʪʘʙʣ. 3). 

 
ʋʙʚʤʡʯʙ 3 

ɺʡʧʥʞʫʩʡʰʞʪʣʡʞ ʨʧʣʙʠʙʫʞʤʡ ʨʤʧʝʧʛ, ʪʞʥʸʦ ʡ ʤʡʪʫʵʞʛ ʛʡʝʧʛ Viburnum ʛ ʝʞʦʝʩʙʩʡʡ 

ʅʘʟʚʘʥʠʝ ʚʠʜʘ ʄʘʩʩʘ 
1000 
ʰʪ. ʩʝ-
ʤʷʥ, ʛ 

ʆʢʨʘʩʢʘ 
ʧʣʦʜʦʚ 

ʇʣʦʜʳ, ʩʤ ʉʝʤʝʥʘ, ʩʤ ʃʠʩʪʴʷ, ʩʤ 

ʜʣʠʥʘ ʰʠʨʠʥʘ ʜʣʠʥʘ ʰʠʨʠʥʘ ʜʣʠʥʘ ʰʠʨʠʥʘ 

Viburnum opulus 32,0 ʢʨʘʩʥʘʷ 1,0°0,0

1* 
5,2 

0,8°0,0
1 

10,0 

0,9°0,2 
12,6 

0,6°0,01 
5,6 

11,1°0,
4 

21,6 

8,1°0,4 
25,7 

Viburnum sar-
gentii 

36,0 ʢʨʘʩʥʘʷ 1,1°0,0
1 

4,6 

0,9°0,0
2 

8,3 

0,9°0,0
1 

5,7 

0,6°0,01 
6,1 

12,4°0,
8 

26,7 

11,1°0,
3 

11,2 

Viburnum lantana 46,0 ʯʝʨʥʘʷ 1,2°0,0
2 

9,6 

0,9°0,0
2 

12,6 

0,9°0,0
1 

4,2 

0,5°0,01 
6,6 

7,0°0,2 
18,2 

4,2°0,1 
16,9 

Viburnum bu-
rejaeticum 

39,5 ʯʝʨʥʘʷ 0,9°0,0
1 

1,3 

0,7°0,0
1 

9,3 

0,7°0,0
1 

4,1 

0,6°0,01 
7,3 

11,7°0,
3 

16,4 

5,9°0,2 
19,2 

* - ʚ ʯʠʩʣʠʪʝʣʝ - ʩʨʝʜʥʷʷ ʘʨʠʬʤʝʪʠʯʝʩʢʘʷ ʠ ʝʝ ʦʰʠʙʢʘ; ʚ ʟʥʘʤʝʥʘʪʝʣʝ ï ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ. 
 
ʄʘʩʩʘ 1000 ʰʪ. ʩʝʤʷʥ ʢʨʘʩʥʦʧʣʦʜʥʳʭ ʢʘʣʠʥ ʨʘʚʥʘ, ʚ ʩʨʝʜʥʝʤ 34,0 ʛ, ʘ ʯʝʨʥʦʧʣʦʜʥʳʭ ï 42,5 ʛ. 

ɹʦʣʝʝ ʤʝʣʢʠʝ ʣʠʩʪʴʷ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ Viburnum lantana (ʜʣʠʥʦʡ 7,0 ° 0,2 ʩʤ, ʰʠʨʠʥʦʡ ï 4,2 ° 0,1), ʢʨʫʧ-

ʥʳʝ ï ʜʣʷ Viburnum sargentii (ʜʣʠʥʦʡ 12,4 ° 0,8 ʩʤ, ʰʠʨʠʥʦʡ ï 11,1 ° 0,3). 
Viburnum opulus ʠ Viburnum lantana ʚ ʫʩʣʦʚʠʷʭ ʜʝʥʜʨʘʨʠʷ ʜʘʶʪ ʦʙʠʣʴʥʳʡ ʩʘʤʦʩʝʚ. ʗʛʦʜʳ Vibur-

num opulus ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʘʢʪʠʚʥʦ ʧʦʝʜʘʶʪʩʷ ʧʪʠʮʘʤʠ, ʧʦʵʪʦʤʫ ʝʝ ʩʘʤʦʩʝʚ ʨʘʟʨʝʞʝʥ ʠ ʚʩʪʨʝʯʘʝʪʩʷ 
ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʦʪ 2 ʜʦ 30 ʤ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʩʘʤʦʩʝʚʘ Viburnum lantana ʥʘʭʦʜʠʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʜ 
ʚʟʨʦʩʣʳʤ ʨʘʩʪʝʥʠʝʤ, ʝʜʠʥʠʯʥʳʝ ʤʦʣʦʜʳʝ ʨʘʩʪʝʥʠʷ ʤʦʞʥʦ ʦʙʥʘʨʫʞʠʪʴ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʦʪ 1 ʜʦ 10 ʤ ʦʪ 
ʤʘʪʝʨʠʥʩʢʦʛʦ. ʋ Viburnum sargentii ʠ Viburnum burejaeticum ʬʦʨʤʠʨʫʝʪʩʷ ʝʜʠʥʠʯʥʳʡ ʩʘʤʦʩʝʚ, ʨʘʩʧʦʣʦ-
ʞʝʥʥʳʡ ʚ 1,0 ï 1,5 ʤ ʦʪ ʚʟʨʦʩʣʦʛʦ ʨʘʩʪʝʥʠʷ. 

ʄʦʣʦʜʦʡ ʩʘʤʦʩʝʚ ʪʨʝʭ ʚʠʜʦʚ ʢʘʣʠʥ (Viburnum opulus, Viburnum lantana, Viburnum sargentii) ʥʝʦʜ-
ʥʦʢʨʘʪʥʦ ʧʝʨʝʩʘʞʠʚʘʣʩʷ ʥʘ ʦʪʢʨʳʪʦʝ ʤʝʩʪʦ ʚ ʰʢʦʣʴʥʦʝ ʦʪʜʝʣʝʥʠʝ. ʋ Viburnum lantana ʚ ʤʦʣʦʜʦʤ ʚʦʟ-
ʨʘʩʪʝ ʚ ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ ʧʨʠ ʩʠʣʴʥʳʭ ʚʝʪʨʘʭ ʠ ʚʦʟʚʨʘʪʥʳʭ ʟʘʤʦʨʦʟʢʘʭ ʥʘ 1/3 ʧʦʚʨʝʞʜʘʣʠʩʴ ʦʜʥʦʣʝʪ-
ʥʠʝ ʧʦʙʝʛʠ. ʇʦʟʞʝ ʦʥʠ ʭʦʨʦʰʦ ʚʦʩʩʪʘʥʘʚʣʠʚʘʣʠʩʴ, ʩ ʚʦʟʨʘʩʪʦʤ ʟʠʤʦʩʪʦʡʢʦʩʪʴ ʤʦʣʦʜʳʭ ʨʘʩʪʝʥʠʡ ʧʦ-
ʚʳʰʘʣʘʩʴ ʠ ʦʙʤʝʨʟʘʥʠʷ ʧʨʝʢʨʘʱʘʣʠʩʴ. ʇʦʩʣʝ ʪʨʝʭ ʣʝʪ ʥʘʭʦʞʜʝʥʠʷ ʨʘʩʪʝʥʠʡ ʚ ʰʢʦʣʴʥʦʤ ʦʪʜʝʣʝʥʠʠ, 
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ʠʭ ʧʝʨʝʩʪʘʚʘʣʠ ʧʦʣʠʚʘʪʴ. ʈʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʧʨʦʜʦʣʞʘʣʩʷ ʚ ʥʦʨʤʘʣʴʥʦʤ ʨʠʪʤʝ, ʬʦʨʤʠʨʦʚʘʣʩʷ ʢʦʤʧʘʢʪ-
ʥʳʡ ʢʫʩʪ ʚʳʩʦʪʦʡ ʜʦ 1,6 ï 1,7 ʤ. Viburnum burejaeticum ʥʝ ʨʘʩʩʘʞʠʚʘʣʘʩʴ ʚ ʩʚʷʟʠ ʩ ʤʘʣʳʤ ʢʦʣʠʯʝʩʪʚʦʤ 
ʩʘʤʦʩʝʚʘ. ɿʠʤʦʩʪʦʡʢʦʩʪʴ 75 % ʚʠʜʦʚ Viburnum ʠʤʝʝʪ ʥʘʠʚʳʩʰʠʡ I ʙʘʣʣ, Viburnum lantana ï II ʙʘʣʣʘ. 

ʇʨʠ ʦʮʝʥʢʝ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʠʟʫʯʘʝʤʳʭ ʚʠʜʦʚ ʫʯʠʪʳʚʘʣʦʩʴ ʩʝʤʴ ʧʦʢʘʟʘʪʝʣʝʡ: ʟʠʤʦʩʪʦʡʢʦʩʪʴ, 
ʩʦʭʨʘʥʝʥʠʝ ʛʘʙʠʪʫʩʘ, ʩʨʦʢʠ ʟʘʚʝʨʰʝʥʠʷ ʨʦʩʪʘ ʧʦʙʝʛʦʚ, ʨʝʧʨʦʜʫʢʪʠʚʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ 
ʧʦʙʝʛʦʦʙʨʘʟʦʚʘʥʠʷ, ʩʪʝʧʝʥʴ ʚʳʟʨʝʚʘʥʠʷ ʧʦʙʝʛʦʚ, ʚʦʟʤʦʞʥʳʝ ʩʧʦʩʦʙʳ ʨʘʟʤʥʦʞʝʥʠʷ [7]. Viburnum lan-
tanʘ, ʠʤʝʷ II ʙʘʣʣ ʟʠʤʦʩʪʦʡʢʦʩʪʠ (ʦʙʤʝʨʟʘʥʠʝ ʚ ʤʦʣʦʜʦʤ ʚʦʟʨʘʩʪʝ ʧʦʙʝʛʦʚ), ʧʦʣʫʯʠʣʘ II ʙʘʣʣ ʧʝʨʩʧʝʢ-
ʪʠʚʥʦʩʪʠ. ʆʩʪʘʣʴʥʳʝ ʚʠʜʳ ʚʧʦʣʥʝ ʧʝʨʩʧʝʢʪʠʚʥʳ ʠ ʘʢʪʠʚʥʦ ʚʥʝʜʨʷʶʪʩʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ (ʚ ʟʝʣʝʥʦʤ 
ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʨʝʛʠʦʥʘ). ɺ ʧʘʨʢʘʭ ʠ ʩʢʚʝʨʘʭ ʛʦʨʦʜʦʚ ʠ ʩʝʣ ʨʝʩʧʫʙʣʠʢʠ ʯʘʩʪʦ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʢʫʩʪʳ 
ʮʚʝʪʫʱʝʡ Viburnum opulus, Viburnum sargentii, ʥʘʤʥʦʛʦ ʨʝʞʝ - Viburnum lantana.ɼʣʷ ʧʦʩʣʝʜʥʝʛʦ ʚʠʜʘ 
ʥʝʦʙʭʦʜʠʤʦ ʙʦʣʝʝ ʪʱʘʪʝʣʴʥʦ ʧʦʜʙʠʨʘʪʴ ʤʝʩʪʘ ʜʣʷ ʧʦʩʘʜʢʠ (ʟʘʚʝʪʨʠʝ, ʧʦʣʫʪʝʥʴ, ʧʣʦʜʦʨʦʜʥʘʷ ʧʦʯʚʘ), 
ʘ ʪʘʢʞʝ ʙʦʣʝʝ ʪʱʘʪʝʣʴʥʳʡ ʫʭʦʜ (ʩʚʦʝʚʨʝʤʝʥʥʳʡ ʧʦʣʠʚ).  

ɺ ʧʦʩʝʚʥʦʤ ʦʪʜʝʣʝʥʠʠ ʚ ʚʦʟʨʘʩʪʝ 2 ï 3 ʣʝʪ ʥʘʭʦʜʷʪʩʷ ʝʱʝ ʯʝʪʳʨʝ ʚʠʜʘ ʨʦʜʘ Viburnum: Viburnum 
macrocephalum Fort. (ʂʦʨʝʷ, ʂʠʪʘʡ), Viburnum trilobum Marsh., Viburnum nudum L. (ʉʝʚʝʨʥʘʷ ɸʤʝʨʠʢʘ), 
Viburnum mongolicum (Pall.) Rehd.(ʉʠʙʠʨʴ, ʂʠʪʘʡ, ʄʦʥʛʦʣʠʷ). ʅʘʙʣʶʜʝʥʠʷ ʟʘ ʥʠʤʠ ʙʫʜʫʪ ʧʨʦʜʦʣʞʝʥʳ. 
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âÐâÐàáâÐÝ 

ºàÐßØÒØÝÐ ½ÐÔÕÖÔÐ ÁÕàÓÕÕÒÝÐ 
ʉʪʫʜʝʥʪ 

ʌɻɹʆʋ ɺʆ çʂʘʟʘʥʩʢʠʡ (ʇʨʠʚʦʣʞʩʢʠʡ) ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 
  

ɹʦʦʧʫʙʯʡʸ. ɺ  ʨʝʟʫʣʴʪʘʪʝ  ʥʘʫʯʥʳʭ  ʠʩʩʣʝʜʦʚʘʥʠʡ ʬʘʫʥʳ ʞʫʢʦʚ-ʬʠʣʣʦʬʘʛʦʚ  ʥʘ  ʪʝʨʨʠʪʦʨʠʠ  ʩ. ɺʘʩʠ-
ʣʴʝʚʦ  ʠ  ʚ  ʝʛʦ  ʙʣʠʞʘʡʰʠʭ ʦʢʨʝʩʪʥʦʩʪʷʭ  ʚʳʷʚʣʝʥʦ  26  ʚʠʜʦʚ  ʞʝʩʪʢʦʢʨʳʣʳʭ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʪʨʝʤ ʩʝ-
ʤʝʡʩʪʚʘʤ ʠ 22 ʨʦʜʘʤ.  ɺʳʷʚʣʝʥʳ ʪʨʦʬʠʯʝʩʢʠʝ ʩʚʷʟʠ ʞʫʢʦʚ-ʬʠʣʣʦʬʘʛʦʚ ʩ ʜʠʢʦʨʘʩʪʫʱʠʤʠ ʠ ʢʫʣʴʪʫʨ-
ʥʳʤʠ ʨʘʩʪʝʥʠʷʤʠ. 
 ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʬʘʫʥʘ, Coleoptera, ʬʠʣʣʦʬʘʛʠ, ʯʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ, ʢʦʨʤʦʚʳʝ ʨʘʩʪʝʥʠʷ. 

 
THE BEETLES ARE PHYLLOPHAGOUS THE GREEN SPACES OF S. VASILEVO MAMADYSHSKY 

DISTRICT OF THE REPUBLIC OF TATARSTAN 
 

Krapivina Nadezhda Sergeevna 
 

Abstract: As a result of scientific studies of the fauna of beetles of the phyllophagous on the territory of the 
village of Vasil'yevo and in the immediate environs identified 26 species of Coleoptera belonging to three fami-
lies and 22 genera. Identified trophic relations of beetles of the phyllophagous with wild and cultivated plants. 
Key words: fauna, Coleoptera, phyllophages, frequency of occurrence, forage plants. 

 
ɿʝʣʝʥʳʝ ʥʘʩʘʞʜʝʥʠʷ, ʩʦʩʪʘʚʣʷʷ ʚʘʞʥʫʶ ʯʘʩʪʴ ʩʦʚʨʝʤʝʥʥʦʛʦ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʪʝʩʥʦ ʩʚʷʟʘʥʳ 

ʩ ʨʘʟʣʠʯʥʳʤʠ ʚʠʜʘʤʠ ʥʘʩʝʢʦʤʳʭ, ʢʦʪʦʨʳʝ ʣʠʙʦ ʧʠʪʘʶʪʩʷ ʨʘʩʪʝʥʠʷʤʠ, ʣʠʙʦ ʥʘʭʦʜʷʪ ʜʣʷ ʩʝʙʷ ʩʚʦʝʦʙ-
ʨʘʟʥʫʶ ʩʨʝʜʫ ʦʙʠʪʘʥʠʷ. ʆʩʦʙʫʶ ʛʨʫʧʧʫ ʩʨʝʜʠ ʥʘʩʝʢʦʤʳʭ ʩʦʩʪʘʚʣʷʶʪ ɾʝʩʪʢʦʢʨʳʣʳʝ (Coleoptera), ʩʧʦ-
ʩʦʙʥʳʝ ʧʠʪʘʪʴʩʷ ʨʘʟʣʠʯʥʳʤʠ ʦʨʛʘʥʘʤʠ ʜʝʨʝʚʴʝʚ, ʢʫʩʪʘʨʥʠʢʦʚ ʠ ʪʨʘʚ, ʚ ʪ. ʯ. ʠ ʣʠʩʪʴʷʤʠ (ʪ.ʝ. ʬʠʣʣʦʬʘ-
ʛʠ). ʈʷʜ ʚʠʜʦʚ ʞʫʢʦʚ ʷʚʣʷʶʪʩʷ ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʳʤʠ ʚʨʝʜʠʪʝʣʷʤʠ, ʥʘʥʦʩʷʱʠʤʠ ʦʛʨʦʤʥʳʡ ʫʱʝʨʙ 
ʟʝʣʝʥʳʤ ʥʘʩʘʞʜʝʥʠʷʤ ʥʘ ʙʦʣʴʰʠʭ ʪʝʨʨʠʪʦʨʠʷʭ [1]. ʎʝʣʴ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ï ʠʟʫʯʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ 
ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʞʫʢʦʚ-ʬʠʣʣʦʬʘʛʦʚ, ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʢʦʨʤʦʚʳʤʠ ʨʘʩʪʝʥʠʷʤʠ  ʚ ʫʩʣʦʚʠʷʭ ʩ. ɺʘʩʠ-
ʣʴʝʚʦ ʄʘʤʘʜʳʰʩʢʦʛʦ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʨʘʡʦʥʘ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ. 

ɺ ʦʩʥʦʚʝ ʨʘʙʦʪʳ ʣʝʞʘʪ ʤʘʪʝʨʠʘʣʳ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʬʘʫʥʳ ʞʫʢʦʚ-ʬʠʣʣʦʬʘʛʦʚ ʥʘ ʪʝʨʨʠ-
ʪʦʨʠʠ ʩ. ɺʘʩʠʣʴʝʚʦ ʄʘʤʘʜʳʰʩʢʦʛʦ ʨʘʡʦʥʘ ʈʊ ʠ ʝʛʦ ʦʢʨʝʩʪʥʦʩʪʝʡ ʟʘ ʚʝʩʝʥʥʝ-ʣʝʪʥʠʡ ʧʝʨʠʦʜ 2017 ʛ. ɼʣʷ 
ʨʘʙʦʪʳ ʚ ʨʘʡʦʥʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʚʳʙʨʘʥʳ ʪʦʯʢʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ ʨʘʟʥʳʝ ʢʘʪʝʛʦʨʠʠ ʟʝʣʝ-
ʥʳʭ ʥʘʩʘʞʜʝʥʠʡ: 

1. ʊʦʧʦʣʝʚʘʷ ʨʦʱʘ ʧʣʦʱʘʜʴʶ 37500 ʤ2, ʨʘʩʧʦʣʦʞʝʥʘ ʚ 1 ʢʤ ʢ ʩʝʚʝʨʫ ʦʪ ʩ. ɺʘʩʠʣʴʝʚʦ, ʧʨʝʜʩʪʘʚ-
ʣʝʥʥʘʷ ʤʦʣʦʜʳʤʠ ʪʦʧʦʣʷʤʠ (Populus nigra) 3-5-ʭʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ. 

2. ɹʝʨʝʟʦʚʘʷ ʨʦʱʘ ʧʣʦʱʘʜʴʶ 6000 ʤ2, ʥʘʭʦʜʠʪʩʷ ʢ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʫ ʚ 0,5 ʢʤ ʦʪ ʩʝʣʘ. ʇʨʝʜʩʪʘʚʣʝ-
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ʥʘ ʙʝʨʝʟʦʡ ʧʦʚʠʩʣʦʡ (Betula pendula) ʩ ʚʢʨʘʧʣʝʥʠʷʤʠ ʠʚʳ ʧʷʪʠʪʳʯʠʥʢʦʚʦʡ (Salix pentandra). 
3. ɽʣʦʚʘʷ ʨʦʱʘ ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ 26250 ʤ2; ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ 1,5 ʢʤ ʢ ʚʦʩʪʦʢʫ ʦʪ ʩʝʣʘ. ɼʘʥʥʳʡ 

ʙʠʦʪʦʧ ʧʨʝʜʩʪʘʚʣʝʥ ʝʣʴʶ ʩʠʙʠʨʩʢʦʡ (Picea obovata).  
4. ʋʯʘʩʪʦʢ ʧʦʣʷ, ʟʘʩʝʷʥʥʳʡ ʣʶʮʝʨʥʦʡ ʧʦʩʝʚʥʦʡ (Medicago sativa), ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ 1134 ʤ2. ʈʘʩ-

ʧʦʣʦʞʝʥ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩ. ɺʘʩʠʣʴʝʚʦ.   
5. ʇʦʣʝ ʧʰʝʥʠʮʳ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʩʦʨʥʳʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ; ʨʘʩʧʦʣʦʞʝʥ ʚ 200 ʤ ʢ ʩʝʚʝʨʫ 

ʦʪ ʩʝʣʘ. ʇʣʦʱʘʜʴ ʧʦʣʷ ʩʦʩʪʘʚʣʷʝʪ 96 ʛʘ. ɼʘʥʥʳʡ ʙʠʦʪʦʧ ʧʨʝʜʩʪʘʚʣʝʥ ʧʰʝʥʠʮʝʡ ʪʚʝʨʜʦʡ (Triticum 
durum) ʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ ʨʘʟʥʦʪʨʘʚʴʝʤ (Rumex confertus, Convolvulus arvensis, Galium aparine, Elytrigia 
repens ʠ ʜʨ.). 

6. ʇʦʡʤʝʥʥʳʡ ʣʫʛ ʧʣʦʱʘʜʴʶ 4096 ʤ2; ʥʘʭʦʜʠʪʩʷ ʚ 100 ʤʝʪʨʘʭ ʢ ʶʛʫ ʦʪ ʩʝʣʘ, ʚʜʦʣʴ ʨʝʢʠ ʐʠʠ. 
ɼʘʥʥʳʡ ʫʯʘʩʪʦʢ ʧʨʝʜʩʪʘʚʣʝʥ ʙʦʣʴʰʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʪʨʘʚʷʥʠʩʪʳʭ ʨʘʩʪʝʥʠʡ ʠ ʜʝʨʝʚʴʝʚ (Quercus 
robur, Salix caprea, Prunus padus, Ulmus laevis).  

7. ʆʛʦʨʦʜʥʳʡ ʫʯʘʩʪʦʢ, ʟʘʩʝʷʥʥʳʡ ʢʘʨʪʦʬʝʣʝʤ, ʧʣʦʱʘʜʴʶ ʚ 1404 ʤ2.  ʊʘʢʞʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʪʘʢʠʝ 
ʜʝʨʝʚʴʷ, ʢʘʢ ʷʙʣʦʥʷ ʜʦʤʘʰʥʷʷ (Malus domestica) ʠ ʚʠʰʥʷ ʦʙʳʢʥʦʚʝʥʥʘʷ (Prunus cerasus). 

8. ʇʣʦʜʦʚʳʡ ʩʘʜ ʧʣʦʱʘʜʴʶ ʚ 702 ʤ2. ɼʘʥʥʳʡ ʫʯʘʩʪʦʢ ʧʨʝʜʩʪʘʚʣʝʥ ʢʫʣʴʪʫʨʥʳʤʠ ʜʝʨʝʚʴʷʤʠ ʠ 
ʨʘʩʩʘʜʦʡ ʮʚʝʪʦʚ.  

ʉʙʦʨ ʥʘʩʝʢʦʤʳʭ ʧʨʦʠʟʚʦʜʠʣʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʦʙʱʝʧʨʠʥʷʪʳʭ ʤʝʪʦʜʠʢ ʵʥʪʦʤʦʣʦ-
ʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ: ʢʦʰʝʥʠʝ ʵʥʪʦʤʦʣʦʛʠʯʝʩʢʠʤ ʩʘʯʢʦʤ, ʦʪʨʷʭʠʚʘʥʠʝ ʪʨʘʚʦʩʪʦʷ, ʚʝʪʦʢ ʜʝʨʝʚʴʝʚ ʠ 
ʢʫʩʪʘʨʥʠʢʦʚ, ʨʫʯʥʦʡ ʩʙʦʨ ʢʨʫʧʥʳʭ ʥʘʩʝʢʦʤʳʭ ʩ ʨʘʩʪʝʥʠʡ. ʆʙʲʝʤ ʚʳʙʦʨʢʠ ʩʦʩʪʘʚʠʣ 1200 ʵʢʟʝʤʧʣʷʨʦʚ. 
ɼʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʞʝʩʪʢʦʢʨʳʣʳʭ ʧʦ ʠʤʘʛʠʥʘʣʴʥʳʤ ʩʪʘʜʠʷʤ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʦʧʨʝ-
ʜʝʣʠʪʝʣʠ. ʊʘʢʞʝ ʧʨʠ ʦʙʩʣʝʜʦʚʘʥʠʷʭ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʞʫʢʦʚ ʧʦʚʨʝʞʜʝʥʠʷ ʚ ʚʠʜʝ 
ʧʦʛʨʳʟʦʚ, ʩʚʝʨʪʢʦʚ, ʤʠʥ ʠ ʜʨʫʛʠʭ ʠʟʤʝʥʝʥʠʡ ʥʘ ʣʠʩʪʴʷʭ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʢʨʦʥʳ ʠ ʥʘ ʪʨʘʚʷʥʠʩʪʳʭ ʨʘʩʪʝ-
ʥʠʷʭ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʝʧʝʥʠ ʩʭʦʜʩʪʚʘ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʬʠʣʣʦʬʘʛʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʠʩʩʣʝʜʫʝʤʳʭ 
ʙʠʦʪʦʧʘʭ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʠʥʜʝʢʩ ɾʘʢʢʘʨʘ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩ. ɺʘʩʠʣʴʝʚʦ ʄʘʤʘʜʳʰʩʢʦʛʦ ʨʘʡʦʥʘ ʈʊ 
ʟʘ ʦʪʯʝʪʥʳʡ ʧʝʨʠʦʜ ʚʳʷʚʣʝʥʦ 26 ʚʠʜʦʚ ʞʫʢʦʚ-ʬʠʣʣʦʬʘʛʦʚ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʪʨʝʤ ʩʝʤʝʡʩʪʚʘʤ ʠ 22 ʨʦ-
ʜʘʤ. ʀʟ ʥʠʭ 16 ʚʠʜʦʚ ʦʪʥʦʩʷʪʩʷ ʢ ʩʝʤʝʡʩʪʚʫ Chrysomelidae (13 ʨʦʜʦʚ), ʯʪʦ ʩʦʩʪʘʚʠʣʦ 61,5% ʦʪ ʦʙʱʝʛʦ 
ʢʦʣʠʯʝʩʪʚʘ ʦʙʥʘʨʫʞʝʥʥʳʭ ʚʠʜʦʚ, 7 ʚʠʜʦʚ ʞʫʢʦʚ ï ʢ ʩʝʤʝʡʩʪʚʫ Curculionidae (6 ʨʦʜʦʚ), ʯʪʦ ʩʦʩʪʘʚʠʣʦ 
26,9%, ʠ 3 ʚʠʜʘ ï ʢ ʩʝʤʝʡʩʪʚʫ Attelabidae (3 ʨʦʜʘ), ʜʦʣʝʚʦʝ ʫʯʘʩʪʠʝ ʢʦʪʦʨʳʭ 11,5%. 

ʆʩʥʦʚʫ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʞʫʢʦʚ-ʬʠʣʣʦʬʘʛʦʚ ʚ ʨʘʡʦʥʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʘʚʣʷʶʪ ʣʠ-
ʩʪʦʝʜʳ (Chrysomelidae). ʀʟ 13 ʚʳʷʚʣʝʥʥʳʭ ʨʦʜʦʚ ʨʦʜ Chrysolina ʦʢʘʟʘʣʩʷ ʩʘʤʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ 
ʢʘʢ ʧʦ ʢʦʣʠʯʝʩʪʚʫ, ʪʘʢ ʠ ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ ʚʠʜʦʚ (C. herbacea, C. fastuosa ʠ C. polita). ɼʦʣʝʚʦʝ ʫʯʘʩʪʠʝ 
ʜʘʥʥʦʛʦ ʨʦʜʘ ʚ ʦʙʱʝʡ ʬʘʫʥʝ ʣʠʩʪʦʝʜʦʚ ʩʦʩʪʘʚʠʣʘ 18,75%. ʆʩʪʘʣʴʥʳʝ ʨʦʜʘ (Chrysomela, Agelastica, 
Pyrrhalta, Phaedon, Phyllotreta, Gastrophysa, Leptinotarsa, Xanthogaleruca, Clytr, Lilioceris, Chrysomela, 
Haltica) ʧʨʝʜʩʪʘʚʣʝʥʳ 1-2 ʚʠʜʘʤʠ, ʜʦʣʝʚʦʝ ʫʯʘʩʪʠʝ ʢʦʪʦʨʳʭ ʦʪ 6,25 ʜʦ 12,5%. ʉʨʝʜʠ ʜʦʣʛʦʥʦʩʠʢʦʚ 
(Curculionidae) ʥʘʠʙʦʣʴʰʠʡ ʧʨʦʮʝʥʪ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ Phyllobius (Ph. 
viridiaeris, Ph. urticae), ʯʪʦ ʩʦʩʪʘʚʠʣʦ 28,57%, ʦʩʪʘʣʴʥʳʝ 5 ʨʦʜʦʚ (Curculio, Otiorhynchus, Bothynoderes, 
Attelabus, Anthonomus), ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʧʦ 1 ʚʠʜʫ, ʚʤʝʩʪʝ ʚʟʷʪʳʝ, ʩʦʩʪʘʚʣʷʶʪ 71,43% (ʧʦ 14,29% ʩʦ-
ʦʪʚʝʪʩʪʚʝʥʥʦ). ʉʝʤʝʡʩʪʚʦ ʪʨʫʙʢʦʚʝʨʪʳ (Attelabidae) ʚʢʣʶʯʘʝʪ ʚʩʝʛʦ ʪʨʠ ʚʠʜʘ ʠʟ ʪʨʝʭ ʨʦʜʦʚ (Byctiscus, 
Rhynchites, Deporaus), ʯʪʦ ʩʦʩʪʘʚʠʣʦ ʚʩʝʛʦ 11,53% ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʙʥʘʨʫʞʝʥʥʳʭ ʚʠʜʦʚ. ʆʙʥʘ-
ʨʫʞʝʥʥʳʝ ʥʘʤʠ ʞʫʢʠ-ʬʠʣʣʦʬʘʛʠ ʪʨʦʬʠʯʝʩʢʠ ʩʚʷʟʘʥʳ ʩ ʨʘʩʪʝʥʠʷʤʠ ʨʘʟʥʳʭ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ ʛʨʫʧʧ ʠ 
ʨʘʟʥʳʭ ʞʠʟʥʝʥʥʳʭ ʬʦʨʤ. ʂʨʦʤʝ ʵʪʦʛʦ ʥʘʤʠ ʙʳʣ ʠʟʫʯʝʥ ʭʘʨʘʢʪʝʨ ʧʦʚʨʝʞʜʝʥʠʷ ʨʘʩʪʝʥʠʡ ʞʫʢʘʤʠ-
ʬʠʣʣʦʬʘʛʘʤʠ, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣʠʮʝ 1.  
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ʋʙʚʤʡʯʙ 1 
ʋʙʣʪʧʦʧʥʡʰʞʪʣʡʢ ʪʧʪʫʙʛ ʡ ʮʙʩʙʣʫʞʩʡʪʫʡʣʙ ʨʧʛʩʞʟʝʞʦʡʢ, ʦʙʦʧʪʡʥʴʮ  

ʟʬʣʙʥʡ-ʭʡʤʤʧʭʙʜʙʥʡ ʛ ʩʙʢʧʦʞ ʡʪʪʤʞʝʧʛʙʦʡʸ 

 ̄ ɺʨʝʜʠʪʝʣʴ 
ʈʘʩʪʝʥʠʝ-ʭʦʟʷʠʥ ʚ 

 ʨʘʡʦʥʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ʍʘʨʘʢʪʝʨ ʠʥʠʮʠʠʨʫʝʤʳʭ  

ʧʦʚʨʝʞʜʝʥʠʡ 

ʊʞʥʞʢʪʫʛʧ Chrysomelidae ð ʄʡʪʫʧʞʝʴ, ʤʡʪʫʧʜʩʴʠʴ 

1 
Chrysomela (Melasoma) 
populi Linnaeus, 1758 

Populus nigra,  
P. tremula 

ʣʠʩʪʴʷ ʧʨʦʛʨʳʟʝʥʳ ʥʘʩʢʚʦʟʴ ʚ ʚʠʜʝ ʥʝ-
ʙʦʣʴʰʠʭ ʜʳʨ 

2 
Chrysomela 
vigintipunctata Scopoli, 
1763 

Salix caprea ʣʠʩʪʴʷ ʧʨʦʛʨʳʟʝʥʳ ʩ ʢʨʘʝʚ 

3 
Chrysomela cuprea Fab-
ricius, 1775 

S. caprea,  
P. nigra 

ʦʙʥʘʨʫʞʝʥʳ ʧʦʚʨʝʞʜʝʥʠʷ ʣʠʩʪʴʝʚ ʚ ʚʠʜʝ 
ʜʳʨ 

4 
Chrysolina herbacea 
(Duftschmid, 1825) 

Mentha longifolia ʣʠʩʪʴʷ ʧʨʦʛʨʳʟʝʥʳ ʥʘʩʢʚʦʟʴ 

5 
Chrysolina fastuosa 
(Scopoli, 1763) 

Leonurus quinquilobatus ʣʠʩʪʴʷ ʧʨʦʛʨʳʟʝʥʳ ʥʘʩʢʚʦʟʴ 

6 
Chrysolina  polita 
(Linnaeus, 1758) 

Lamium purpureum ʣʠʩʪʴʷ ʧʨʦʛʨʳʟʝʥʳ ʥʘʩʢʚʦʟʴ 

7 
Agelastica  alni (Linnae-
us, 1758) 

Alnus glutinosa 
ʣʠʩʪʴʷ ʧʨʦʛʨʳʟʝʥʳ ʥʘʩʢʚʦʟʴ, ʦʙʥʘʨʫʞʝʥʳ 
ʥʘ ʣʠʩʪʴʷʭ ʜʳʨʳ 

8 
Pyrrhalta viburni 
(Paykull, 1799) 

Viburnum lantana 
ʣʠʩʪʴʷ ʧʨʦʛʨʳʟʝʥʳ ʩ ʢʨʘʝʚ, ʦʩʪʘʚʘʣʠʩʴ 
ʪʦʣʴʢʦ ʞʠʣʢʠ ʠ ʯʝʨʝʰʢʠ 

9 
Phaedon armoraciae 
(Linnaeus, 1758) 

Armoracia rusticana, 
Brassica rapa 

ʚ ʣʠʩʪʴʷʭ ʚʳʝʜʝʥʳ ʥʝʧʨʘʚʠʣʴʥʦʡ ʬʦʨʤʳ 
ʜʳʨʳ 

10 
Phyllotreta nemorum 
(Linnaeus, 1758) 

B. rapa,  
A. rusticana 

ʣʠʩʪʴʷ ʩʠʣʴʥʦ ʦʙʲʝʜʝʥʳ, ʧʦʚʨʝʞʜʝʥʠʷ ʚ 
ʚʠʜʝ ʤʝʣʢʠʭ ʩʢʚʦʟʥʳʭ ʜʳʨʦʯʝʢ ï ̫ ʟʚʦʯʝʢ 

11 
Gastrophysa polygoni  
(Linnaeus, 1758) 

Rumex confertus 
ʣʠʩʪʴʷ ʧʨʦʛʨʳʟʝʥʳ ʥʘʩʢʚʦʟʴ ʚ ʚʠʜʝ ʥʝ-
ʙʦʣʴʰʠʭ ʩʢʚʦʟʥʳʭ ʜʳʨ ʠ ʩ ʢʨʘʝʚ 

12 
Leptinotarsa 
decemlineata (Say, 
1824) 

Solanum tuberosum,  
Solanum lycopersicum 

ʣʠʩʪʴʷ ʧʨʦʛʨʳʟʝʥʳ ʩ ʢʨʘʝʚ, ʦʩʪʘʶʪʩʷ ʪʦʣʴʢʦ 
ʞʠʣʢʠ ʠ ʯʝʨʝʰʢʠ 

13 
Xanthogaleruca luteola 
(Statius M¿ller, 1766) 

Ulmus glabra 
ʣʠʩʪʴʷ ʧʨʦʛʨʳʟʝʥʳ ʩ ʢʨʘʝʚ, ʦʩʪʘʶʪʩʷ ʪʦʣʴʢʦ 
ʞʠʣʢʠ ʠ ʯʝʨʝʰʢʠ 

14 
Clytra quadripunctata 
(Linnaeus, 1758) 

Salix fragilis 
ʣʠʩʪʴʷ ʧʨʦʛʨʳʟʝʥʳ ʩ ʢʨʘʝʚ, ʦʩʪʘʶʪʩʷ ʪʦʣʴʢʦ 
ʞʠʣʢʠ ʠ ʯʝʨʝʰʢʠ 

15 
Lilioceris merdigera 
Scopoli,1758 

Lilium candidum,  
Fragaria viridis 

ʦʙʥʘʨʫʞʝʥʳ ʧʦʚʨʝʞʜʝʥʠʷ ʣʠʩʪʴʝʚ ʚ ʚʠʜʝ 
ʜʳʨ 

16 
Haltica quercetorum 
(Foudras, 1860) 

Quercus robur 
ʦʙʥʘʨʫʞʝʥʳ ʧʦʚʨʝʞʜʝʥʠʷ ʣʠʩʪʴʝʚ ʚ ʚʠʜʝ 
ʯʘʩʪʳʭ ʜʳʨ 

ʊʞʥʞʢʪʫʛʧ Curculionidae ð ɽʧʤʜʧʦʧʪʡʣʡ 

17 
Attelabus nitens 
(Scopoli, 1763) 

Q. robur 
ʣʠʩʪʴʷ ʩʚʝʨʥʫʪʳ ʚ ʢʦʨʦʪʢʠʝ ʙʦʯʦʥʢʦʦʙʨʘʟ-
ʥʳʝ ʧʘʢʝʪʳ  

18 
Otiorhynchus ligustici 
Linnaeus, 1758 

Medicago sativa,  
Trifolium pratense 

ʣʠʩʪʴʷ ʛʨʫʙʦ ʧʨʦʛʨʳʟʝʥʳ 

19 
Phyllobius viridiaeris 
(Laicharting, 1781) 

M. sativa 
ʣʠʩʪʴʷ ʚʳʝʜʝʥʳ ʩ ʢʨʘʝʚ ʚ ʚʠʜʝ ʧʨʘʚʠʣʴʥʳʭ 
ʦʢʨʫʛʣʳʭ ʦʙʨʘʟʦʚʘʥʠʡ 

20 
Phyllobius urticae 
Gyllenhal, 1834 

Urtica dioica ʧʦʚʨʝʞʜʝʥʠʷ ʣʠʩʪʴʝʚ ʚ ʚʠʜʝ ʜʳʨ 

http://www.zooclub.ru/tree/chrysomelidae
https://ru.wikipedia.org/wiki/%D0%A1%D0%BA%D0%BE%D0%BF%D0%BE%D0%BB%D0%B8,_%D0%94%D0%B6%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D0%B8_%D0%90%D0%BD%D1%82%D0%BE%D0%BD%D0%B8%D0%BE
https://ru.wikipedia.org/wiki/1763
https://ru.wikipedia.org/wiki/%D0%A4%D0%B0%D0%B1%D1%80%D0%B8%D1%86%D0%B8%D0%B9,_%D0%98%D0%BE%D0%B3%D0%B0%D0%BD%D0%BD_%D0%A5%D1%80%D0%B8%D1%81%D1%82%D0%B8%D0%B0%D0%BD
https://ru.wikipedia.org/wiki/%D0%A4%D0%B0%D0%B1%D1%80%D0%B8%D1%86%D0%B8%D0%B9,_%D0%98%D0%BE%D0%B3%D0%B0%D0%BD%D0%BD_%D0%A5%D1%80%D0%B8%D1%81%D1%82%D0%B8%D0%B0%D0%BD
https://ru.wikipedia.org/wiki/1775
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https://ru.wikipedia.org/wiki/1825
https://ru.wikipedia.org/wiki/%D0%A1%D0%BA%D0%BE%D0%BF%D0%BE%D0%BB%D0%B8,_%D0%94%D0%B6%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D0%B8_%D0%90%D0%BD%D1%82%D0%BE%D0%BD%D0%B8%D0%BE
https://ru.wikipedia.org/wiki/1763
https://ru.wikipedia.org/wiki/%D0%9B%D0%B8%D0%BD%D0%BD%D0%B5%D0%B9,_%D0%9A%D0%B0%D1%80%D0%BB
https://ru.wikipedia.org/wiki/1758
https://ru.wikipedia.org/wiki/%D0%9B%D0%B8%D0%BD%D0%BD%D0%B5%D0%B9,_%D0%9A%D0%B0%D1%80%D0%BB
https://ru.wikipedia.org/wiki/1758
https://ru.wikipedia.org/wiki/%D0%9B%D0%B8%D0%BD%D0%BD%D0%B5%D0%B9,_%D0%9A%D0%B0%D1%80%D0%BB
https://ru.wikipedia.org/wiki/1758
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https://ru.wikipedia.org/wiki/1758
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https://ru.wikipedia.org/wiki/1824
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https://ru.wikipedia.org/wiki/1766
https://ru.wikipedia.org/wiki/%D0%9B%D0%B8%D0%BD%D0%BD%D0%B5%D0%B9,_%D0%9A%D0%B0%D1%80%D0%BB
https://ru.wikipedia.org/wiki/1758
https://ru.wikipedia.org/wiki/Scopoli
https://ru.wikipedia.org/wiki/1758
https://ru.wikipedia.org/wiki/%D0%9B%D0%B8%D0%BD%D0%BD%D0%B5%D0%B9,_%D0%9A%D0%B0%D1%80%D0%BB
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21 
Anthonomus pomorum 
Linnaeus, 1758 

Malus domestica 
ʧʦʚʨʝʞʜʝʥʳ ʩʦʮʚʝʪʠʷ, ʧʦʚʨʝʞʜʝʥʳ ʙʫʪʦʥʳ 
ʠ ʣʠʩʪʴʷ 

22 
Bothynoderes 
punctiventris Germar, 
1824 

Beta vulgaris 
ʣʠʩʪʴʷ ʛʨʫʙʦ ʧʨʦʛʨʳʟʝʥʳ ʚ ʚʠʜʝ ʜʳʨ ʠ ʩ 
ʢʨʘʝʚ 

23 
Curculio glandium Mar-
sham, 1802 

Q. robur ʧʦʚʨʝʞʜʝʥʠʷ ʥʘ ʞʝʣʫʜʷʭ ʚ ʚʠʜʝ ʜʳʨ 

ʊʞʥʞʢʪʫʛʧ ʋʩʬʚʣʧʛʞʩʫʴ (Attelabidae) 

24 
Deporaus betulae (Lin-
naeus, 1758) 

Betula pendula 

ʨʘʟʨʝʟ ʣʠʩʪʴʝʚ ʩ ʜʚʫʭ ʩʪʦʨʦʥ ʧʦ S-ʦʙʨʘʟʥʦʡ 
ʢʨʠʚʦʡ, ʧʨʠʯʝʤ ʚ ʢʦʥʮʝ ʧʦʜʛʨʳʟʝʥʘ ʩʨʝʜʠʥ-
ʥʘʷ ʞʠʣʢʘ, ʠ ʪʨʫʙʢʘ, ʜʣʠʥʦʡ ʜʦ 6 ʩʤ, ʧʦʚʠ-
ʩʘʝʪ ʥʘ ʦʩʪʘʚʰʠʭʩʷ ʚʦʣʦʢʥʘʭ ʩʨʝʜʠʥʥʦʡ 
ʞʠʣʢʠ 

25 
Epirhynchites auratus 
Scopoli, 1763 

Prunus cerasus ʧʦʚʨʝʞʜʝʥʠʷ ʚ ʚʠʜʝ ʥʦʟʜʨʝʚʘʪʳʭ ʦʪʚʝʨʩʪʠʡ 

26 
Byctiscus populi (Lin-
naeus, 1758) 

P. nigra ʣʠʩʪʴʷ ʩʚʝʨʥʫʪʳ ʚ ʪʨʫʙʦʯʢʫ 

 
ɾʫʢʠ-ʬʠʣʣʦʬʘʛʠ ʥʘʤʠ ʦʙʥʘʨʫʞʝʥʳ ʥʘ ʙʦʣʝʝ 30 ʚʠʜʘʭ ʨʘʩʪʝʥʠʡ ʠʟ ʨʘʟʣʠʯʥʳʭ ʩʝʤʝʡʩʪʚ. ʅʝʢʦʪʦ-

ʨʳʝ ʚʠʜʳ ʞʫʢʦʚ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʥʝ ʪʦʣʴʢʦ ʥʘ ʦʜʥʦʤ ʚʠʜʝ ʨʘʩʪʝʥʠʷ, ʘ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʥʘ ʜʚʫʭ ʠʣʠ 
ʪʨʝʭ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʪʦʧʦʣʴ ʯʝʨʥʳʡ ʚ ʨʘʡʦʥʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʚʨʝʞʜʘʝʪʩʷ 3-ʤʷ ʚʠʜʘʤʠ ï C. populi, 
C.cuprea ʠ B. populi; ʜʫʙ ʯʝʨʝʰʯʘʪʳʡ ʧʦʚʨʝʞʜʘʝʪʩʷ C. glandium, A. nitens ʠ H. quercetorum; ʠʚʫ ʢʦʟʴʶ 
ʧʦʚʨʝʞʜʘʶʪ C. cuprea ʠ C. vigintipunctata; ʠʚʫ ʣʦʤʢʫʶ ï C. quadripunctata. ɹʝʨʝʟʘ ʧʦʚʠʩʣʘʷ ʧʦʚʨʝʞʜʘ-
ʝʪʩʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤ D. betulae, ʦʣʴʭʘ ʯʝʨʥʘʷ ï A. alni, ʚʷʟ ʰʝʨʰʘʚʳʡ ï X. luteola, ʚʠʰʥʷ ʦʙʳʢʥʦ-
ʚʝʥʥʘʷ ï E. auratus, ʷʙʣʦʥʷ ʜʦʤʘʰʥʷʷ ï A. pomorum, ʛʦʨʜʦʚʠʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ ï P. viburni. ʊʘʢʞʝ ʙʳʣʠ 
ʚʳʷʚʣʝʥʳ ʚʠʜʳ ʞʝʩʪʢʦʢʨʳʣʳʭ, ʚʨʝʜʷʱʠʝ ʪʨʘʚʷʥʠʩʪʳʤ ʨʘʩʪʝʥʠʷʤ. ʊʘʢ, ʣʠʩʪʴʷʤʠ ʢʨʘʧʠʚʳ ʜʚʫʜʦʤʥʦʡ 
ʧʠʪʘʝʪʩʷ P. urticae; ʣʠʩʪʴʷʤʠ ʧʫʩʪʳʨʥʠʢʘ ʧʷʪʠʣʦʧʘʩʪʥʦʛʦ ï C. fastuosa; ʨʝʧʫ ʠ ʭʨʝʥ ʦʙʳʢʥʦʚʝʥʥʳʡ ʧʦ-
ʚʨʝʞʜʘʶʪ P. armoraciae ʠ P. nemorum; ʣʶʮʝʨʥʫ ʧʦʩʝʚʥʫʶ ï P. viridiaeris ʠ O. ligustici; ʷʩʥʦʪʢʫ ʧʫʨʧʫʨʥʫʶ 
ï C.  polita; ʢʣʝʚʝʨ ʣʫʛʦʚʦʡ ï O. ligustici; ʱʘʚʝʣʴ ʢʦʥʩʢʠʡ ï G. polygoni. ɺʨʝʜʠʪʝʣʷʤʠ ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝ-
ʥʠʡ, ʦʙʥʘʨʫʞʝʥʥʳʭ ʚ ʨʘʡʦʥʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʷʚʣʷʣʠʩʴ: ʥʘ ʩʚʝʢʣʝ ʦʙʳʢʥʦʚʝʥʥʦʡ ï B. punctiventris, ʢʘʨ-
ʪʦʬʝʣʝ ʠ ʪʦʤʘʪʝ ï L. decemlineata,  ʟʝʤʣʷʥʠʢʝ ʟʝʣʝʥʦʡ ʠ ʣʠʣʠʠ ʙʝʣʦʩʥʝʞʥʦʡ ï L. merdigera.  

 ɸʥʘʣʠʟ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʞʫʢʦʚ-ʬʠʣʣʦʬʘʛʦʚ ʥʘ ʠʩʩʣʝʜʫʝʤʳʭ ʫʯʘʩʪʢʘʭ ʧʦʢʘʟʘʣ ʥʝʢʦʪʦʨʦʝ ʨʘʟʣʠ-
ʯʠʝ. ʅʘ ʧʝʨʚʦʤ ʫʯʘʩʪʢʝ ʦʙʥʘʨʫʞʝʥʦ 2 ʚʠʜʘ (Ch. populi, B. populi), ʯʪʦ ʩʦʩʪʘʚʠʣʦ 7,69% ʦʪ ʦʙʱʝʛʦ ʢʦʣʠ-
ʯʝʩʪʚʘ ʚʩʝʭ ʩʦʙʨʘʥʥʳʭ ʬʠʣʣʦʬʘʛʦʚ ʚ ʨʘʡʦʥʝ ʠʩʩʣʝʜʦʚʘʥʠʷ; ʥʘ ʚʪʦʨʦʤ ʫʯʘʩʪʢʝ ʦʙʥʘʨʫʞʝʥʦ 6 ʚʠʜʦʚ ï 
P. urticae, C. fastuosa, C. quadripunctata, C. vigintipunctata, C. cuprea, D. betulae; ʥʘ 3-ʤ ʫʯʘʩʪʢʝ ʙʳʣʠ ʦʙ-
ʥʘʨʫʞʝʥʳ 2 ʚʠʜʘ ʞʝʩʪʢʦʢʨʳʣʳʭ ï C. fastuosa, C. quadripunctata; ʥʘ 4-ʦʤ ʫʯʘʩʪʢʝ 4 ʚʠʜʘ ï O. ligustici, P. 
viridiaeris, G. polygoni, P. nemorum; ʥʘ 5-ʦʤ ʫʯʘʩʪʢʝ 6 ʚʠʜʦʚ ï P. urticae, P. viridiaeris, G. polygoni, C. 
fastuosa, P. nemorum, C. quadripunctata. ʅʘ 6-ʦʤ ʫʯʘʩʪʢʝ 14 ʚʠʜʦʚ ï P. urticae, A. nitens, C. glandium, C. 
herbacea, A. alni, C. fastuosa, G. polygoni, C. polita, X. luteola, Clytra quadripunctata, L. merdigera, C. 
vigintipunctata, C. cuprea, H. quercetorum; ʥʘ 7-ʦʤ ʫʯʘʩʪʢʝ 9 ʚʠʜʦʚ ï A. pomorum, B. punctiventris, C. 
glandium, P. viburni, L. decemlineata, P. armoraciae, P. nemorum, L. merdigera, E. auratus; ʥʘ 8-ʦʤ ʫʯʘʩʪʢʝ 
5 ʚʠʜʦʚ ï A. pomorum, P. viburni, P. armoraciae, L. merdigera,  E. auratus. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʠʙʦʣʴʰʠʤ 
ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʞʝʩʪʢʦʢʨʳʣʳʭ-ʬʠʣʣʦʬʘʛʦʚ ʦʪʣʠʯʘʣʩʷ ʰʝʩʪʦʡ ʫʯʘʩʪʦʢ, ʥʘ ʢʦʪʦʨʦʤ ʠʟ 26 ʧʦʡʤʘʥʥʳʭ 
ʥʘʤʠ ʚʠʜʦʚ ʦʙʥʘʨʫʞʝʥʦ 14, ʯʪʦ ʩʦʩʪʘʚʠʣʦ 53,8 %. ʅʘ ʩʝʜʴʤʦʤ ʫʯʘʩʪʢʝ ʦʙʥʘʨʫʞʝʥʦ 9 ʚʠʜʦʚ, ʯʪʦ ʩʦʩʪʘ-
ʚʠʣʦ 34,6%. ʅʘ ʚʪʦʨʦʤ ʠ ʧʷʪʦʤ ʫʯʘʩʪʢʝ ʧʦ 6 ʚʠʜʦʚ (ʧʦ 23,1% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʅʘ ʦʩʪʘʣʴʥʳʭ ʫʯʘʩʪʢʘʭ 
ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʞʫʢʦʚ-ʬʠʣʣʦʬʘʛʦʚ ʥʝ ʚʝʣʠʢʦ ʠ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 7,69 ʜʦ 19,2%. 

ʉʨʝʜʠ ʞʫʢʦʚ-ʬʠʣʣʦʬʘʛʦʚ ʩʘʤʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʷʚʣʷʣʩʷ ʚʠʜ L. decemlineata, ʝʛʦ ʯʘʩʪʦʪʘ 
ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʥʘ ʠʩʩʣʝʜʫʝʤʳʭ ʫʯʘʩʪʢʘʭ ʩʦʩʪʘʚʠʣʘ 24,44% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʦʙʥʘʨʫʞʝʥʥʳʭ ʚʠʜʦʚ. ɼʦ-
ʩʪʘʪʦʯʥʦ ʨʝʜʢʠʤʠ ʚʠʜʘʤʠ ʥʘ ʚʩʝʭ ʫʯʘʩʪʢʘʭ ʦʢʘʟʘʣʠʩʴ C. vigintipunctata, C. quadripunctata, C. populi ʠ 
Chrysolina  polita, ʠʭ ʯʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʥʘ ʚʩʝʭ ʫʯʘʩʪʢʘʭ ʩʦʩʪʘʚʣʷʝʪ 0,44% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʦʙʥʘ-
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ʨʫʞʝʥʥʳʭ ʚʠʜʦʚ. 
ɸʥʘʣʠʟ ʩʭʦʜʩʪʚʘ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʣʠʩʪʦʛʨʳʟʫʱʠʭ ʞʝʩʪʢʦʢʨʳʣʳʭ ʥʘ ʩʨʘʚʥʠʚʘʝʤʳʭ ʫʯʘʩʪʢʘʭ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʜʝʢʩʘ ɾʘʢʢʘʨʘ ʧʦʢʘʟʘʣ, ʯʪʦ ʚʠʜʦʚʳʝ ʩʧʠʩʢʠ ʬʠʣʣʦʬʘʛʦʚ ʧʦʣʥʦʩʪʴʶ ʥʝ ʩʦʚʧʘʜʘʶʪ.  
ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʚʩʝ ʠʩʩʣʝʜʫʝʤʳʝ ʫʯʘʩʪʢʠ ʧʦ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʥʝʩʢʦʣʴʢʦ ʦʪʣʠʯʘʶʪʩʷ. ɺ 
ʮʝʣʦʤ, ʧʦ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʬʘʫʥʘ ʞʫʢʦʚ-ʬʠʣʣʦʬʘʛʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩ. ɺʘʩʠʣʴʝʚʦ ʄʘʤʘʜʳʰ-
ʩʢʦʛʦ ʨʘʡʦʥʘ ʈʊ ʨʘʟʥʦʦʙʨʘʟʥʘ. ɼʣʷ ʧʦʣʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʨʘʟʣʠʯ-
ʥʳʭ ʚʠʜʦʚ ʞʫʢʦʚ-ʬʠʣʣʦʬʘʛʦʚ ʚ ʫʩʣʦʚʠʷʭ ʩʠʥʘʥʪʨʦʧʠʟʘʮʠʠ ʪʨʝʙʫʶʪʩʷ ʤʥʦʛʦʣʝʪʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ.  
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±Þ×ÞàÞÒÐ Ä. 
ɹʫʭʘʨʩʢʠʡ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ  

 

ɹʦʦʧʫʙʯʡʸ:ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʠʩʪʦʨʠʷ ʟʦʣʦʪʦʰʚʝʡʥʦʡ ʠʩʪʦʨʠʠ ʚ ʜʚʦʨʝʮ ɹʫʭʘʨʩʢʦʛʦ ʵʤʠʨʘʪʘ. 
ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʟʦʣʦʪʦʰʚʝʡʥʳʭ ʠʟʜʝʣʠʡ ʠ ʦʩʥʦʚʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʰʠʪʴʷ. ʀʟʫʯʝʥʳ 
ʦʩʥʦʚʥʳʝ ʫʟʦʨʳ ɹʫʭʘʨʩʢʠʭ ʟʦʣʦʪʦʰʚʝʡʥʳʭ ʠʟʜʝʣʠʡ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʟʦʣʦʪʦʰʚʝʡʥʦʝ ʠʟʜʝʣʠʝ, ʫʟʦʨ, ʪʨʘʬʘʨʝʪ, ʦʨʥʘʤʝʥʪ, ʵʣʝʤʝʥʪ,  ʢʨʫʯʝʥʦʝ ʟʦʣʦʪʦ, 
ʛʫʣʙʫʨ. 

 
GOLD ART AND HIS HISTORY IN BUKHARA 

 
Bozorova F. 

 
Abstract:The article deals with the history of gold embroidery history in the palace of the Bukhara Emirate. 
Technological process of gold embroidery products and basic tools for sewing. The main patterns of Bukhara 
gold embroidery products have been studied. 
Key word: gold embroidery, pattern, stencil, ornament, element, twisted gold, gulbur. 
 

 
ɹʫʭʘʨʘ ï ʠʟʜʨʝʚʣʝ ʷʚʣʷʝʪʩʷ ʨʦʜʠʥʦʡ ʟʦʣʦʪʦʰʚʝʡʥʦʛʦ ʠʩʢʫʩʩʪʚʘ. ɹʫʭʘʨʩʢʠʝ ʟʦʣʦʪʦʰʚʝʡʥʳʝ ʠʟʜʝʣʠʷ ʩʣʘ-

ʚʷʪʩʷ ʥʘ ʚʝʩʴ ʤʠʨ. ɻʦʩʪʠ ʠ ʪʫʨʠʩʪʳ, ʧʨʠʝʟʞʘʶʱʠʝ ʚ  ʋʟʙʝʢʠʩʪʘʥ  ʦʯʝʥʴ ʠʥʪʝʨʝʩʫʶʪʩʷ  ʙʫʭʘʨʩʢʠʤʠ ʟʦʣʦʪʦʰʚʝʡ-
ʥʳʤʠ ʠʟʜʝʣʠʷʤʠ. ʋʚʝʣʠʯʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʦʣʦʪʦʰʚʝʡʥʳʭ ʠʟʜʝʣʠʡ ʠ ʠʭ ʵʢʩʧʦʨʪ ʤʦʞʝʪ ʧʨʠʥʝʩʪʠ ʙʦʣʴʰʫʶ 
ʧʦʣʴʟʫ ʥʘʰʝʡ ʵʢʦʥʦʤʠʢʝ. ʂʘʞʜʳʡ ʧʨʝʜʤʝʪ, ʢʦʪʦʨʳʡ ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ ʫʢʨʘʩʠʪʴ ʟʦʣʦʪʳʤ ʰʠʪʴʝʤ ʚ ʜʚʦʨʮʦ-
ʚʦʡ ʤʘʩʪʝʨʩʢʦʡ ʵʤʠʨʘ ɹʫʭʘʨʳ, ʧʨʝʞʜʝ ʯʝʤ ʧʦʩʪʫʧʠʪʴ ʚ ʨʫʢʠ ʚʳʰʠʚʘʣʴʱʠʢʘ, ʧʨʦʭʦʜʠʣ ʧʨʝʜʚʘʨʠʪʝʣʴ-
ʥʫʶ, ʥʝʨʝʜʢʦ ʩʣʦʞʥʫʶ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʫʶ ʧʦʜʛʦʪʦʚʢʫ. ʄʘʪʝʨʠʘʣ, ʚʳʙʨʘʥʥʳʡ ʜʣʷ ʠʟʜʝʣʠʷ, ʧʦʣʫʯʘʣ 
ʜʚʦʨʮʦʚʳʡ ʟʘʢʨʦʡʱʠʢ, ʢʦʪʦʨʳʡ ʧʦ ʫʩʪʘʥʦʚʣʝʥʥʦʤʫ ʜʣʷ ʢʘʞʜʦʛʦ ʚʠʜʘ ʠʟʜʝʣʠʡ ʦʙʨʘʟʮʫ ʠ ʩʦʦʪʚʝʪʩʪʚʫ-
ʶʱʝʡ ʤʝʨʢʝ ʨʘʩʢʨʘʠʚʘʣ ʝʛʦ. ʈʘʩʢʨʦʝʥʥʳʡ ʤʘʪʝʨʠʘʣ ʚʤʝʩʪʝ ʩ ʨʠʩʫʥʢʦʤ, ʧʦ ʢʦʪʦʨʦʤʫ ʦʥ ʜʦʣʞʝʥ ʙʳʣ 
ʙʳʪʴ ʚʳʰʠʪ, ʧʦʩʪʫʧʘʣ ʚ ʤʘʩʪʝʨʩʢʫʶ. ʈʠʩʫʥʢʠ  ʠʟʛʦʪʦʚʣʷʣ ʨʠʩʦʚʘʣʴʱʠʢ, ʦʥʠ ʧʨʝʜʩʪʘʚʣʷʣʠʩʴ ʵʤʠʨʫ ʠ 
ʪʦʣʴʢʦ ʧʦʩʣʝ ʝʛʦ ʦʜʦʙʨʝʥʠʷ ʧʝʨʝʜʘʚʘʣʠʩʴ ʟʦʣʦʪʦʰʚʝʷʤ ʜʣʷ ʨʘʙʦʪʳ. ɼʣʷ ʢʘʞʜʦʛʦ ʧʨʝʜʤʝʪʘ, ʧʨʝʜʥʘ-
ʟʥʘʯʝʥʥʦʛʦ ʜʣʷ ʣʠʯʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʵʤʠʨʘ, ʠʟʛʦʪʦʚʣʷʣʩʷ ʦʩʦʙʳʡ ʨʠʩʫʥʦʢ. ʇʦʣʫʯʠʚ ʤʘʪʝʨʠʘʣ ʠ ʨʠʩʫ-
ʥʦʢ, ʚ ʤʘʩʪʝʨʩʢʦʡ ʧʨʠʩʪʫʧʘʣʠ ʢ ʧʦʜʛʦʪʦʚʢʝ ʥʘʩʪʠʣʘ ʧʦʜ ʰʠʪʴʝ ʠʣʠ ʢ ʟʘʛʦʪʦʚʢʝ ʥʝʦʙʭʦʜʠʤʦʛʦ ʢʦʣʠʯʝ-
ʩʪʚʘ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʫʟʦʨʘ, ʚʭʦʜʷʱʠʭ ʚ ʢʦʤʧʦʟʠʮʠʶ ʨʠʩʫʥʢʘ. ɼʣʷ ʵʪʦʛʦ ʢʦʥʪʫʨ ʨʠʩʫʥʢʘ, ʢʦʪʦʨʳʡ 
ʚʳʧʦʣʥʷʣʩʷ ʦʙʳʯʥʦ ʯʝʨʥʦʡ ʪʫʰʴʶ ʥʘ ʧʣʦʪʥʦʡ ʙʝʣʦʡ ʙʫʤʘʛʝ, ʧʨʦʢʘʣʳʚʘʣʠ ʠʛʣʦʡ, ʥʘʢʣʘʜʳʚʘʣʠ ʥʘ ʢʦ-
ʞʫ, ʢʘʨʪʦʥ ʠʣʠ ʪʦʣʩʪʫʶ ʙʫʤʘʛʫ, ʢʫʜʘ ʠ ʧʝʨʝʚʦʜʠʣʠ ʝʛʦ ʧʨʠʧʦʨʘʱʠʚʘʥʠʝʤ ʪʦʣʯʝʥʳʤ ʫʛʣʝʤ. ʇʝʨʝʚʝʜʝʥ-
ʥʳʡ ʨʠʩʫʥʦʢ ʦʙʚʦʜʠʣʠ ʪʫʰʴʶ ʠʣʠ ʢʘʨʘʥʜʘʰʦʤ ʠ ʚʳʨʝʟʘʣʠ ʩʧʝʮʠʘʣʴʥʳʤʠ ʥʦʞʥʠʮʘʤʠ (ʨʠʩ.1).  

ɺʳʨʝʟʳʚʘʥʠʝʤ ʫʟʦʨʦʚ ʟʘʥʠʤʘʣʩʷ ʦʙʳʯʥʦ ʩʧʝʮʠʘʣʠʩʪ ʵʪʦʛʦ ʜʝʣʘ ð ʛʫʣʴʙʫʨ. ʇʨʠ ʙʦʣʴʰʠʭ ʟʘʢʘ-
ʟʘʭ, ʢʦʛʜʘ ʦʜʥʦʤʫ ʯʝʣʦʚʝʢʫ ʙʳʣʦ ʪʨʫʜʥʦ ʩʧʨʘʚʠʪʴʩʷ ʩ ʨʘʙʦʪʦʡ, ʚ ʧʦʤʦʱʴ ʝʤʫ ʥʘʟʥʘʯʘʣʠ ʥʘʠʙʦʣʝʝ ʢʚʘ-
ʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʤʘʩʪʝʨʦʚ ʠʟ ʯʠʩʣʘ ʚʳʰʠʚʘʣʴʱʠʢʦʚ. ʂʦʛʜʘ ʫʟʦʨ ʚʳʨʝʟʘʥ ʠ ʧʷʣʴʮʳ ʜʦʣʞʥʳʤ ʦʙʨʘʟʦʤ 
ʧʦʜʛʦʪʦʚʣʝʥʳ (ʪʦ ʝʩʪʴ ʢ ʥʠʤ ʧʦʜʰʠʪʘ ʠ ʪʫʛʦ ʥʘʪʷʥʫʪʘ ʙʷʟʝʚʘʷ ʦʩʥʦʚʘ), ʧʨʠʩʪʫʧʘʣʠ ʢ ʥʘʰʠʚʘʥʠʶ ʥʘ 
ʧʷʣʴʮʳ ʨʘʩʢʨʦʝʥʥʦʡ ʪʢʘʥʠ. 
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ʉʡʪ.1. ʆʧʟʦʡʯʴ, ʪ ʨʧʥʧʲʵʷ ʣʧʫʧʩʴʮ ʛʴʩʞʠʙʤʡʪʵ ʬʠʧʩʴ 
 

ʄʫʞʩʢʘʷ ʠ ʞʝʥʩʢʘʷ ʦʜʝʞʜʘ, ʧʦʧʦʥʳ ʜʣʷ ʣʦʰʘʜʝʡ ʠ ʥʝʢʦʪʦʨʳʝ ʧʨʝʜʤʝʪʳ ʜʦʤʘʰʥʝʛʦ ʦʙʠʭʦʜʘ 
(ʩʶʟʘʥʝ, ʧʦʢʨʳʚʘʣʘ ʜʣʷ ʧʦʜʫʰʝʢ, ʤʦʣʠʪʚʝʥʥʳʝ ʢʦʚʨʠʢʠ) ʚʳʰʠʚʘʣʠʩʴ ʚ ʥʝʩʢʦʣʴʢʦ ʧʨʠʝʤʦʚ ʥʘ ʦʪʜʝʣʴ-
ʥʳʭ ʧʷʣʴʮʘʭ ʠʣʠ ʥʘ ʦʜʥʠʭ, ʥʦ ʯʘʩʪʷʤʠ. ʄʫʞʩʢʠʝ ʭʘʣʘʪʳ ʚʳʰʠʚʘʣʠʩʴ ʚ ʪʨʠ ʧʨʠʝʤʘ: ʩʥʘʯʘʣʘ ʚʳʰʠʚʘʣʠ 
ʪʦʣʴʢʦ ʧʦʣʦʚʠʥʫ ʭʘʣʘʪʘ ð ʦʜʥʫ ʧʦʣʫ ʠ ʧʦʣʦʚʠʥʫ ʩʧʠʥʳ, ʩʦʝʜʠʥʝʥʥʳʝ ʪʦʣʴʢʦ ʥʘ ʧʣʝʯʝ, ʩ ʪʝʤ ʨʘʩʯʝʪʦʤ, 
ʯʪʦʙʳ ʧʦʣʫ ʚʤʝʩʪʝ ʩʦ ʩʧʠʥʦʡ ʤʦʞʥʦ ʙʳʣʦ ʥʘʪʷʥʫʪʴ ʥʘ ʧʷʣʴʮʳ ʚ ʨʘʟʚʝʨʥʫʪʦʤ ʚʠʜʝ ʚʦ ʚʩʶ ʠʭ ʜʣʠʥʫ. ʊʘʢ 
ʞʝ ʚʳʰʠʚʘʣʠʩʴ ʩʶʟʘʥʝ, ʧʦʢʨʳʚʘʣʘ ʜʣʷ ʧʦʜʫʰʝʢ ʠ ʤʦʣʠʪʚʝʥʥʳʝ ʢʦʚʨʠʢʠ. ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʚʩʝ ʧʨʝʜʚʘ-
ʨʠʪʝʣʴʥʳʝ ʨʘʙʦʪʳ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʠ ʤʘʪʝʨʠʘʣ ʧʦʜʰʠʪ ʢ ʦʩʥʦʚʝ, ʧʨʠʩʪʫʧʘʣʠ ʢ ʧʨʠʢʨʝʧʣʝʥʠʶ ʫʟʦʨʘ, 
ʚʳʨʝʟʘʥʥʦʛʦ ʠʟ ʢʦʞʠ, ʢʘʨʪʦʥʘ ʠʣʠ ʙʫʤʘʛʠ. ʈʘʟʤʝʪʢʫ ʫʟʦʨʘ ʥʘʯʠʥʘʣʠ ʩ ʢʘʡʤʳ.  

ʐʥʫʨʦʤ, ʥʘʪʝʨʪʳʤ ʤʝʣʦʤ, ʜʚʫʤʷ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʣʠʥʠʷʤʠ ʦʪʙʠʚʘʣʠ ʢʨʘʷ ʢʘʡʤʳ. ɺʳʰʠʚʘʥʠʝ 
ʥʘʯʠʥʘʣʠ ʩ ʫʟʢʠʭ ʧʦʣʦʩʦʢ çʦʙʘè, ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʢʘʡʤʫ ʩ ʦʙʝʠʭ ʩʪʦʨʦʥ, ʠ ʪʦʣʴʢʦ ʧʦʩʣʝ ʵʪʦʛʦ ʧʦʣʝ ʢʘʡ-
ʤʳ ʟʘʧʦʣʥʷʣʦʩʴ ʫʟʦʨʦʤ. ʏʪʦʙʳ ʥʘʣʦʞʝʥʥʳʝ ʥʘ ʪʢʘʥʴ ʢʦʞʘʥʳʝ ʠʣʠ ʙʫʤʘʞʥʳʝ ʚʳʢʨʦʡʢʠ ʫʟʦʨʘ ʥʝ ʩʜʚʠ-
ʛʘʣʠʩʴ ʧʨʠ ʰʠʪʴʝ, ʠʭ ʧʨʠʢʨʝʧʣʷʣʠ ʢʨʫʧʥʳʤʠ ʩʪʝʞʢʘʤʠ, ʧʨʦʭʚʘʪʳʚʘʷ ʠʛʣʦʶ ʥʘʩʢʚʦʟʴ ʠ ʪʢʘʥʴ ʠ ʙʷʟʝʚʫʶ 
ʦʩʥʦʚʫ. ʂʦʛʜʘ ʢʘʡʤʘ ʙʳʣʘ ʟʘʢʦʥʯʝʥʘ, ʢʦʤʧʦʥʦʚʘʣʠ ʫʟʦʨ ʮʝʥʪʨʘʣʴʥʦʛʦ ʧʦʣʷ ʚʳʰʠʚʢʠ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ 
ʫʟʦʨʘ ʧʦ ʪʢʘʥʠ ʚʦʦʙʱʝ, ʘ ʥʘ ʧʨʝʜʤʝʪʘʭ ʦʜʝʞʜʳ ʚ ʦʩʦʙʝʥʥʦʩʪʠ, ʩʯʠʪʘʣʦʩʴ ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʳʤ ʠ ʦʪʚʝʪ-
ʩʪʚʝʥʥʳʤ ʜʝʣʦʤ.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ʉʡʪ.2.ɻʴʱʡʛʙʦʡʞ  ʬʠʧʩʧʛ ʦʙ ʪʨʞʯʡʙʤʵʦʴʮ ʨʸʤʵʯʙʮ 
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ʂʦʛʜʘ ʚʝʩʴ ʫʟʦʨ ʥʘ ʚʳʰʠʚʘʝʤʳʡ ʧʨʝʜʤʝʪ ʙʳʣ ʥʘʥʝʩʝʥ, ʧʨʠʩʪʫʧʘʣʠ ʢ ʩʘʤʦʤʫ ʰʠʪʴʶ. ɿʘ ʧʷʣʴʮʘʤʠ 
ʥʘʜ ʦʜʥʠʤ ʠʟʜʝʣʠʝʤ ʨʘʙʦʪʘʣʠ ʧʦ ʥʝʩʢʦʣʴʢʫ ʯʝʣʦʚʝʢ, ʚʳʰʠʚʘʷ ʦʪʜʝʣʴʥʳʝ ʝʛʦ ʯʘʩʪʠ. ɿʘ ʙʦʣʴʰʠʤʠ 
ʧʷʣʴʮʘʤʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʤʦʛʣʠ ʨʘʙʦʪʘʪʴ ʜʦ 12 ʯʝʣʦʚʝʢ. ʅʘʠʙʦʣʝʝ ʦʪʚʝʪʩʪʚʝʥʥʳʤʠ ʯʘʩʪʷʤʠ ʚ ʦʜʝʞʜʝ 
(ʭʘʣʘʪʘʭ, ʤʫʥʜʠʨʘʭ, ʢʘʤʟʦʣʘʭ) ʧʨʠ ʰʠʪʴʝ ʟʦʣʦʪʦʤ ʩʯʠʪʘʣʠʩʴ ʢʦʥʮʳ ʨʫʢʘʚʦʚ ʠ ʛʨʫʜʴ, ʥʘ ʢʦʪʦʨʳʝ, ʧʨʝʞ-
ʜʝ ʚʩʝʛʦ ʧʨʠ ʦʜʝʚʘʥʠʠ ʦʜʝʞʜʳ ʧʘʜʘʣ ʚʟʦʨ ʵʤʠʨʘ. ʇʦʵʪʦʤʫ, ʠʭ ʩʪʘʨʘʣʠʩʴ ʚʳʧʦʣʥʠʪʴ ʦʩʦʙʝʥʥʦ ʪʱʘ-
ʪʝʣʴʥʦ, ʧʦʨʫʯʘʷ ʰʠʪʴʝ ʵʪʠʭ ʯʘʩʪʝʡ ʦʜʝʞʜʳ ʥʘʠʙʦʣʝʝ ʠʩʢʫʩʥʳʤ ʚʳʰʠʚʘʣʴʱʠʢʘʤ. ɺʦʦʙʱʝ ʞʝ ʥʫʞʥʦ 
ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʘʤʷʪʥʠʢʠ ʟʦʣʦʪʦʛʦ ʰʠʪʴʷ ʚ ʧʦʜʘʚʣʷʶʱʝʤ ʩʚʦʝʤ ʙʦʣʴʰʠʥʩʪʚʝ ʪʝʭʥʠʯʝʩʢʠ ʥʘʩʪʦʣʴʢʦ 
ʠʩʢʫʩʥʦ ʠ ʪʦʥʢʦ ʚʳʧʦʣʥʝʥʳ, ʯʪʦ ʪʦʣʴʢʦ ʚ ʨʝʜʢʠʭ ʩʣʫʯʘʷʭ ʧʨʠ ʩʘʤʦʤ ʪʱʘʪʝʣʴʥʦʤ ʠ ʜʝʪʘʣʴʥʦʤ ʨʘʩʩʤʦʪ-
ʨʝʥʠʠ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʦʥʠ ʚ̫ʣʷʶʪʩʷ ʧʨʝʜʤʝʪʦʤ ʢʦʣʣʝʢʪʠʚʥʦʛʦ, ʘ ʥʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʪʚʦʨʯʝʩʪʚʘ. 

ʐʠʪʴʝ ʟʦʣʦʪʦʤ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʚ ʪʘʢʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ: ʩʥʘʯʘʣʘ ʟʘʰʠʚʘʣʩʷ ʦʩʥʦʚʥʦʡ ʫʟʦʨ 
ʧʨʷʜʝʥʥʳʤ ʠʣʠ ʚʦʣʦʯʝʥʥʳʤ ʟʦʣʦʪʦʤ, ʘ ʟʘʪʝʤ ʫʞʝ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʜʝʪʘʣʴʥʘʷ ʨʘʟʜʝʣʢʘ ʝʛʦ ʢʨʫʯʝʥʳʤ 
ʠʣʠ ʚʦʣʦʯʝʥʳʤ ʟʦʣʦʪʦʤ. 

ʂʦʛʜʘ ʚʝʩʴ ʧʨʝʜʤʝʪ ʦʜʝʞʜʳ ʙʳʣ ʚʳʰʠʪ, ʝʛʦ ʩʥʠʤʘʣʠ ʩ ʧʷʣʴʮʝʚ ʠ ʧʝʨʝʜʘʚʘʣʠ ʜʣʷ ʦʢʦʥʯʘʪʝʣʴʥʦʡ 
ʦʪʜʝʣʢʠ ʜʚʦʨʮʦʚʳʤ ʧʦʨʪʥʳʤ.  

 

 
 

   

ʙʦʜʦʤ(ʤʠʥʜʘʣʴ) ʙʦʜʦʤ-2 ʙʦʜʦʤʠ 

ʥʘʲʣʘʢʥʦʢ 

ʙʦʜʦʤʠ 

ʭʘʟʦʥʦʢ 

ʙʦʜʦʤʠ 

ʭʘʟʦʥʦʢ-2 

   
 

 
ʢʫʰʙʦʜʦʤ 

(ʜʚʦʡʥʦʡ 

ʤʠʥʜʘʣʴ) 

ʢʫʰʙʦʜʦʤ -2 ʢʫʰʙʦʜʦʤ-3 Ϩ˄ʰʙʦʜʦʤʠ 

ʭʘʟʦʥʦʢ; 

Ϩ˄ʰʙʦʜʦʤʠ 

ʭʘʟʦʥʦʢ-2 

 

 
 

   

ʙʦʜʦʤ -3 ʙʦʜʦʤ-4 ʘʥʦʨ-ʛʫʣ ʪʫʨʫʥʞ ʪʫʨʫʥʞʠ 

ʭʘʟʦʥʘʢ 

 
ʀʟʫʯʝʥʠʝ ʟʦʣʦʪʦʰʚʝʡʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʪ  ʪʘʢʠʝ ʩʣʦʞʥʳʝ ʧʨʦʮʝʩʩʳ, ʢʘʢ 

ʥʘʧʨʠʤʝʨ ʨʠʩʦʚʘʥʠʝ ʫʟʦʨʦʚ ʠ ʚʳʨʝʟʘʥʠʝ ʪʨʘʬʘʨʝʪʦʚ ʫʟʦʨʦʚ  ʠʟ ʧʣʦʪʥʦʡ ʙʫʤʘʛʠ, ʚʳʰʠʚʘʥʠʝ ʫʟʦʨʦʚ, 
ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ ʦʯʝʥʴ ʤʥʦʛʦ ʢʨʦʧʦʪʣʠʚʦʛʦ ʪʨʫʜʘ ʠ ʚʨʝʤʝʥʠ. ɺ ʩʨʝʜʥʝʤ ʥʘ ʠʟʛʦʪʦʚʣʝʥʠʝ ʦʜʥʦʛʦ ʠʟʜʝ-
ʣʠʷ ʠʟ ʩʤʦʪʨʷ ʥʘ ʝʛʦ ʩʣʦʞʥʦʩʪʠ,  ʫʭʦʜʠʪ ʦʪ 3 ʜʦ 6 ʤʝʩʷʮʝʚ. 

ʋ ʙʫʭʘʨʩʢʠʭ ʚʳʰʠʚʘʣʴʱʠʢʦʚ ʟʦʣʦʪʦʤ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʟʚʘʥʠʡ ʧʦʣʫʯʘʚʰʠʭʩʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ 
ʰʚʦʚ-ʫʟʦʨʦʚ ʩʫʱʝʩʪʚʫʝʪ ʩʚʦʝʦʙʨʘʟʥʘʷ ʠ ʧʦʜʨʦʙʥʦ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʪʝʨʤʠʥʦʣʦʛʠʷ, ʢʦʪʦʨʫʶ ʦʥʠ ʙʝʨʝʞʥʦ 
ʩʦʭʨʘʥʷʶʪ, ʧʝʨʝʜʘʚʘʷ ʝʝ ʠʟ ʧʦʢʦʣʝʥʠʷ ʚ ʧʦʢʦʣʝʥʠʝ. 




























































































































































































































































































































































































































































